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_\CFIVOY_ZI\KLNPO/EcGLQcO2r�NPUdx�QcNq[LQgC)NX] ��NPEcG`MYjkI`z`Qg[¡QgCFO/EcGD]�I`UP�cQg[LQg[�¢�I\n)Nqpcr�pct�u�R�CFILjDQoz`Qc�cQcNPz`Mg�

0,5 mm
. jDjLNPUPxyAD[Lz����q�`£\�,Q$� }ALzVQ2QcNq[LQgC)NX]:��NPEcG`M$jDI`z`Qg[|QgC�O/EHGD]^I`UP�cQg[LQg[S¢)I\n�N p r p t�u�R�CFI\jDQ�¤¥��W�O/M/QgCFQcUPQg_VMYCFI\[LQg[Vu
]�Nq_\CFIVOY_ZI\KLNPO/EcGLQcO�r�NPUPxy¦c�
��[ . jDjLNPUPxyAD[Lzm�y�q��O/Nq[Lx§GLQcUPUdQmr�QgCFQcNPEHGLQ��gA~QgC/_ZQg[D[LQg[���xDNPQ�O4NdEcG~UPNX[LQgWVCBW`ALOYjDC�QcNdM4Qg[�� . ALO.xDQg] UPNX[LQgWVCFQg[
vwQgCFUqW`AV��xDNPQcO/QgC�r�QgC�QcNdEcGLQ2_¨W`[D[�z`Q$��IVUdzVQgCFMw��QgCFxDQg[��gxyWV��xDNPQ��gALz`QgG�}ILCFNPz`Qg[�R�GDW�O/Qg[�WZUPO©QgCFO4M/Q�QgCFO/MYW`C4CFM+O/Nq[Lx+�
xyWBO4NdQoAD[Lz`QcO/M¨}I\CFM�Nq[�xDNPQB[LI\EcG�ªw}ALO4O/NPz`Q2«§WZM$CFNP¬^GLNq[LQcNq[m��WZEcGLO/Qg[�_�I\[D[`M4Qg[��`@oNPQcO/Qor�QgC�QcNdEcGLQoO/Nq[LxS[DW`GLQc�gA

­V®
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zVUdQcNPEcGmI\C�NdQg[VM/NPQgCFMg�L��WZO�W`AV�©xDQg[|z`QgCFNPEcG`M4QcM/Qg[32+Qg]�KDQgC/WZM$ADCFz\C/WZxDNPQg[VM/Qg[|jDQcNq] . jD_�}ADGLUdQg[¡Nq] � NdEcGVMYjDI`zVQg[Vu
I���Qg[��gADCg}ALEc_`�gAV�Y}ADGDCFQg[|NPO/Mg�L@oNPQo«§WZMYCFNP¬��`xDNPQoNq] ��QcO/Qg[VM/UPNPEHGLQg[mWVALO ¢)I\n)Nqpcrspct�jkQcO/M/QgGVMg�LNdO4MshVI\[�_VUPQcNq[LQg[
r�QgCFQcNPEcGLQg[JxyADCFEcGLO/QcM/�cMg�TxDNPQmxDNPQm�gALUdQcM4�cM"QgC�O/MYW`C/C�M/Qg[§R�GDW�O/Qg[§Qg[VMYGDWZUPM/Qg[JAD[LxbO/NPEcG§xyW`GLQgC�[LNPEcG`M���QcNPM/QgC
WVALOYjDCFQcNPM/Qg[S_�I\[D[`M4Qg[��

 �!54 %'176o(+& +.6
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G=ADCIH.[VM/QgCFOYALEcG\AD[Lz�xDQgC�Nq[JQcNq[LQgC�R�CFILjDQmjDQKJ�[LxDUPNPEHGLQg[�R�GDW�O/Qg[§�.ADCFxDQg[JQg[LQgCFz`NPQ$u"AD[LxJ�sQcUPUPQg[LU¥}W`[Lz`Qg[Vu
xDNPOYKkQgCFO/NPh`Qm�o}I\[VM/z`Qg[DW`[DW�Ud�LO/Qg[ xyADCFEcGLz`Q$�Y}ADGDC�Mg�+��] ��WZO/M/QgC�QcUdQg_VMYCFIL[LQg[D]�Nq_\CFIVOY_ZI\K��)NXC�x§�gAD[�}WZEcGLO/MBxyADCFEcG
aLQg_LAD[Lx+}W`C u.I\xDQgC��B}ALEH_VO/MYC�QgALQcUdQg_VMYCFIL[LQg[�� jkQc�cNPQgG\AD[Lz`O4�sQcNPO/QmQcNq[LQgCML.I\]�jLNX[DW�M/NPI\[iWVALOBjDQcNPxDQg[��TQcNX[J_ZI\[Vu
M$C/WZO/MYC�QcNdEcGLQcOwr�NPUPx�QgCF�cQgALzVMg�g@oNPQ�O/NPEcGBxyADC�EHG�AD[VM/QgCFO/EcGLNPQcxDUdNPEcGLQ�¢)QcUPUPNdzL_ZQcNPMsW`jLz\C�Qg[L�cQg[LxDQg[�R�GDWZO4Qg[o��QgCFxDQg[
]^NdM4M/QcUPO"xDQgC��o}IL[`M/zVQg[DW`[DWZUP�\M4NX_ EHGDW`C4W`_`M4QgCFNPO/NPQgCFMg�w��[ . jDjLNPUPxyAD[LzJ�y�ONmNPO/M�QcNq[JO/I`UPEHGLQcO�r�NPUPx+�w��QcUdEcGLQcO�W`[
QcNq[LQgC.�+ADn)NXp¨r�pct�u�vwQgC/jLNq[LxyAD[Lz WVAV��z`Qg[LIL]�]�Qg[|�2ADCFxDQ`�LxyW`C�z`QcO/M/QcUPUPMg� . [DGDW`[LxSxDQgC)CFQcEHGVM/O/O4M/QgGLQg[LxDQg[m��Q$u
zVQg[LxDQ�_�}I\[D[LQg[�xDNdQ.Nq]:r�NPUPxmxyW`CFzVQcO/M/QcUPUPM/Qg[���C/W`ALO/M$AV��Qg[�xDQg[�xDQcM/Qg_VM/NPQgCFM/Qg[|R�GDWZO4Qg[��gALz`QcI\CFxy[LQcM���QgCFxDQg[��

��Qcz`Qg[LxDQ
�+ADn)Nqpgr�pct
�+ADr�pct�p
�+ADn)Nqt�p
n)Nqpcr

. jDjLNPUPxyAD[Lz>���OND£��B}ALEH_VO/MYC�QgALQcUdQg_VMYCFIL[LQg[D]�Nq_\CFIVOY_ZI\KLNPO/EcGLQcO§r�NPUPx QcNX[LQgC¡Nq] ��NPEcG`MYjkI`z`Qg[�QgC�O/EHGD]^I`UP�cQg[LQg[
AD[Lx�z`QczVU�}ADGVM/Qg[§�=AVu�n�Nfu�r u�t�u�R�C�I\jDQ`�T@oQgALM/UPNPEHG O/Nq[Lx Nq]<L.I\[`M$C/WZO/M�hVQgCFO/EcGLNdQcxDQg[LQmR�GDW�O/Qg[~�gASQgC4_ZQg[D[LQg[��
xDNPQ�NX[¡xDQgC2� Qcz`Qg[LxDQBQgC/_VU¥}W`CFM�O4NX[Lx+�
G=ALQgCFO/M�NPO/M�xDNdQBR�GDWZO/Qo�+ADr�pgt�p QgCFO/MYW`C4CFMg�`xDNPQoO/NPEcG|O/EcGD[LQcUdU�Nq[|QcNq[LQg] _VUPQcNq[LQg[Sr�QgCFQcNPEHGmWVALOYjLNPUdxDQcM¨�D@oNPQcO/QgC
r�QgCFQcNPEcG�hVQgC/W`C/]�M�W`[�xDNPQcO/QgC�G+ALO$W`]�]�Qg[LO/QcM4�gAD[Lz"AD[Lx|NX[|AD[D]�NPM/M/QcUqjDW`C�QgCsn�}W`GLQ.QgCFO/MYWVC/CFMwxDNPQ��=ADn�Nqpgr�pct�u
R�GDWZO/Q`�yjLNPO.xDNPQIG+ALOYWV]�]�Qg[LO/QcM/�gAD[Lz�xDQgC2aLEcGD]�QcUP�cQBxDNPQ"r�NPUPxyAD[LzmxDNPQcO/QgCoR�GDWZO4QB[LNdEcGVM2]�QgGDC)�gALU�}WV�ZM2AD[Lx
xDNPQ�CFQcO/M/UPNPEHGLQ�aLEcGD]�QcUP�cQBNq[mQcNq[LQg]��,Qg]�NPO/EHGmWVALO2AD[`M4QgCFO/EcGLNdQcxDUPNPEcGLQg[iR�GDWZO/Qg[|QgCFO/M$W`C/CFMg�
r�QcN�xDQgCB�DADW`[VM/NPMYWZM/NPh`Qg[ . [DWZUP�LO/Q|�2ADCFxDQ|NX[ QcNq[LQg]�r�QgCFQcNPEHG z`UPQcNPEHGLQgC�¢�QcUPUPNPz\_ZQcNPM�]�QgGDC ��WZEcG§zVQg]�QcO/O/Qg[��
AD] xDQg[QP�QgGLUdQgC��gAJCFQcxyAL�cNPQgCFQg[��s{�[LQgCFz`NPQcxDNPOYKDQgC�O/NPh`Q§� }I\[VM/z`Qg[DW`[DWZUP�LO/Qg[J�2ADCFxDQg[JILGD[LQSaLMYW`[LxyW`CFxbAD[Lx
��QcUPUPQg[LU¥}W`[Lz`Qg[LxDNPOYK�QgCFO/NPh`Q . [DWZUP�\O4Qg[��2ADCFxDQg[§]^NdMB{ UPQg]�Qg[`M4Qg[LO/MYW`[LxyW`C�xDO.�Y}ADCol:AD[Lxin)N©O4I��)NdQ�{ NdEcGD_LCFNfu
O4MYWZUPUPQg[m�Y}ADC.r�AD[Lx§t�xyADCFEcGLz`Q$�Y}ADGDC�Mg� . ALOoxDQg[mO4I�z`Qc��I\[D[LQg[LQg[~{wUPQg]�Qg[VM/Qg[D_ZI\[L�cQg[VMYC/W�M/NPI\[LQg[~��NqCFx§W`AV�
xDNPQ�R�GDWZO/Q�Cg}ALEH_Vz`QcO/EcGLUPI`O/O/Qg[��+{ OoQgCFz`NqjLMoO/NPEcGSQcNq[LQ�zLALM/Q }H.jDQgCFQcNq[LO/M4NX]�]"AD[Lz§]�NPM.xDQg[§{�C�z`QgjD[LNPO/O/Qg[~xDQgC
P�CFQg]�xyKDGDWZO4Qg[DW`[DWZUP�\O4Q"]�NPM/M/QcUPOo�o}I\[VM/z`Qg[DKDALUPh`QgCFxDNfe©C/W`_VM/I\]^QcMYCFNPQ`�
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@BWZO©KDGV�\O/Nq_¨WZUPNdO4EHGLQ2R�CFNq[L�cNqK�WZUPUPQgCwr�QgALzLAD[Lz`OY]�QcMYGLILxDQg[��¨O/QcN\QcOw]�NPM©��NPEcG`M¨���o}IL[`M/zVQg[VuY��aL�D[LEHGDC�I`MYCFI\[Vu�I\xDQgC
n�QgALMYC�I\[LQg[LO/MYC/WVGLUXAD[LzmNPO/MoxyW�O/O/QcUqjDQ`�=@oNdQ�QcUPQg]�Qg[VMYW`CFQg[ H2[VM/QgCFO/EcGLNPQcxDQ`��xDNPQ��gADCo{�[VM/O/M/QgGLAD[Lz|xDQgCoAD[`M/QgC�u
O/EHGLNPQcxDUPNPEHGLQg[�r�QgALz\AD[Lz`O$jLNdUPxDQgC �Y}ADGDC�Qg[��`O/Nq[LxmxDQgC�aLMYC/AD_VMYADC ��W`_VM/I\CwAD[Lx|xDNdQBaLM$CFQgADW`]�KLUPNPMYALxDQ`�D@BADCFEcG�AD[Vu
M/QgCFO/EcGLNPQcxDUdNPEcGLQ	
 QcUdUPQg[LU¥}W`[Lz`Qg[mjkQc�cNPQgG\AD[Lz`O4�sQcNPO/Qo{wNq[V��WZUPUPO/Qg[LQgCFz`NPQg[mAD[Lx . C�M/Qg[�xDQgCwaLMYC/W`GLUqAD[Lz`Qg[�_�}I\[D[LQg[
xDNdQ.aLMYC/AD_VMYADCFQg[ohVI\[FP�QcO/MY_ }I\C/KDQgC4["]^NdMwAD[VM/QgCFO/EcGLNPQcxDUdNPEcGLQgC . AVª }I`O$AD[LzBAD[Lx^aLQg[LO4NdM4NdhLNPM }WZM�AD[`M/QgC�OYALEHGVMT�sQgC�u
xDQg[�����[JxDQgC�hVI\CFUPNPQcz`Qg[LxDQg[ . C/jDQcNPM��.ADCFxDQg[J�gADC�t�GDW`C/W`_VM/QgCFNPO/NPQgC/AD[Lz xDQgC�«§WZM/QgCFNqWZUPNPQg[b� }I\[VM/z`Qg[Vu"AD[Lx
n�QgALMYC�I\[LQg[LO/MYC/WVGLUXAD[Lzi¤ LoW`KLNPM/QcU��V¦�h`QgC��sQg[LxDQcM¨��� ] . [DGDW`[Lz|r�O/Nq[Lx�xDNPQ G+ALOYWV]�]�Qg[DG }W`[Lz`Q�xDQgC.aLMYCFQgAVu
� W`_VM/I\C�Qg[�xDNPQcO/QgCor�QgALz\AD[Lz`O$]�QcMYGLILxDQg[m�gALOYW`]�]�Qg[Lz`QcO/M/QcUPUPMg�
@oNdQ�NX] PyI`UPz`Qg[LxDQg[ h`I\C�z`QcO/M/QcUPUPM/Qg[��o}I\[VM/z`Qg[LjDQgALz\AD[LzVO/Qc¬�KkQgCFNq]�Qg[VM/Qm�2ADCFxDQg[§WV[ R�ALUPh`QgC/KDCFI\jkQg[§xyADC�EHGVu
z`Q$�Y}ADGDC�Mg��H2] 2=Qc¬LMYADCFQ$e+Qg_`M4Q��gA�h`QgC/]^QcNdxDQg[��T]�AD�|QcNX[LQ|�gAV��WZUPUdO4h`QgCFM/QcNPUPM/Q��oCFNPQg[`M/NPQgC/AD[Lz�xDQgCMLoCFNPO/MYWZUPUPNPM/Q
z`Qc� }W`GDCFUPQcNPO/M/QcM)�sQgC�xDQg[��\@oNPQBR�CFI\jDQg[|��QgCFxDQg[�Nq[|QcNq[LQg] . EHGDW�MY] }I\CFO4QgCw�gAmR�ALUPh`QgC)]�NPMsQcNq[LQgCEL.ILC/[Lz\C }I\��Q
�c��NPO/EHGLQg[ ®���� AD[Lx ����� ]:�cQgC/]�W`GLUPQg[mAD[LxSW`AV�©QcNq[LQBW`AV�©QcNq[LQg[S�,UqWZO/MYC }W�z`QgCwW`AV�¥z`QcMYC/WZzVQg[LQ�aLNPUPNPEcI\[V��QcM4MFu
O/EHGLNPEcG`MoW`AV�¥z`QcO/MYC�QgALMg�D¢�NPQgCFxyADCFEcG�jLUPQcNXjkQg[�xDNPQILoCFNPO/M$WZUPUdNPM/Q�Nq[�WZUPUPQg[��oC�NdQg[VM/NPQgC/AD[Lz`Qg[~O/M$WZM/NPO/M/NPO/EcG|h`QgCFM/QcNPUPM
UdNPQcz`Qg[��.@oNPQiR�CFI\jDQg[ �sQgC�xDQg[�AD[`M4QgC|vwQgCF��Qg[LxyAD[Lz h`I\[ L.I\jDWZUPMFu L��Vu�aLMYC/WVGLUXAD[Lz�Nq[ r�C/WZzVzZu�r�CFQg[`M$W`[LIZu
�oQcI\]�QcM$CFNPQoz`Qg]�QcO/O/Qg[��kNX[¡xDQgC�xDNPQ"r�C/WZzVzZu���Q$ªyQc¬LQBAD[`M/QgC xDI\KDKDQcUPM/Qg] r�QgALz\AD[Lz`O/��Nq[D_ZQcU�N���jkQcI\jDWZEcG`M/QcM
�sQgC�xDQg[b_y}I\[D[LQg[�� @oNdQSWV[JxDQg[bn�QcM/�cQgjkQg[LQg[�z`QgjDQgALz`M4Qg[baLMYC/W`GLUPQg[bQgC�z`QgjDQg[JQcNq[LQg[ L.Qcz`QcUq]�W`[VM/QcU¥�wxDQcOFu
O/Qg[ }�)e©[LAD[Lz`O/��Nq[D_ZQcU�xDQg] . jLO/M$W`[Lx xDQgC�jkQcMYCFQ$e+Qg[LxDQg[ n)QcM/�cQgjkQg[LQg[ Qg[VM/OYKDC�NdEcGVMg��¢)NdQgC�xyADCFEHG NPO/M�QcNq[LQ
��Qg_ZI\[LO/M$C/AD_`M4NdIL[mxDQgCELoCFNPO/M$WZUPUdO4MYC/AD_VMYADC2]¡}I`z`UPNPEHG��

�������! "$#&%(')#+*-,.#+%�/.,10324#&5768%�*!5:9�;=<-<!5(9�%>/.?@9�/.%�ACB�24#&<D<-5
a�}W`]�M/UPNdEcGLQBR�C�I\jDQg[|�2ADC�xDQg[|�gAD[�}WZEHGLO4M ]^NdM4M/QcUPO2�o}I\[VM/z`Qg[LjDQgALz\AD[Lz|AD[`M/QgC�OYALEHGVMg�DAD] xDNPQ"R�GDW�O/Qg[DCFQcNq[DGLQcNPM
�gASKDC¨}AV�¥Qg[SAD[Lx§AD]:xyWZOoaLMYC/AD_VMYADC/]^I\xDQcUPUT�gAmh`QgC �¥QcNq[LQgC/[���@BADCFEHG¡xDNPQE�oKLM/Nq]�NPQgC/AD[Lz~xDQgC�R�Cc}WVKDW`C/WZM/NPI\[LO�u
M/QcEHGD[LNq_�zVQcUXWV[LzBQcOg�Llon�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[¡QcNX[DKDGDW�O/NPz^GLQgC��gALO/M/QcUPUPQg[��y{wMF��WZO�KDCFI\jLUPQg]�W�M/NPO/EHGLQgC�GLNq[Lz`Q$u
z`Qg[�z`QcO/M$WZUPM/QcMwO/NPEHG�xDNPQ�¢)QgCFO/M4QcUdUqAD[Lz�h`I\[^vwQgC/jLNq[LxyAD[Lz`Qg[��yjDQcN�xDQg[LQg[�xyW�Osl)u�{wUPQg]�Qg[VMsKDWVCFM/NPQcUPUyxyADCFEcG�QcNq[
W`[LxDQgCFQcOBQgC�O/QcM/�cMB�)NXC�x+�1G+AD]�QcNX[LQg[bGDWVjDQg[ xDNdQ|QcNq[L�cQcUq[LQg[blon�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[bAD[`M/QgC�O/EHGLNPQcxDUPNPEHGLQ
KDQgCFNPM/Qg_VM/NPO/EcGLQ�R�GDWZO/Qg[LjLNdUPxyAD[Lz`O4M/Qg]�KDQgC4WZMYADCFQg[��D��WZOwO4NdEcG�Nq[�QcNX[LQgC . j`��QcNPEcG\AD[Lz�xDQgC�aLMg}I`EcGLNPI\]�QcMYC�NdQ�¤¥jDQ$u
�cI`z`Qg[�W`AV��xDNPQ2jkQcNPxDQg[�l)u�{ UdQg]^Qg[`M/Qg¦T�c�)NdO4EHGLQg[�{ Nq[`��W`WZzVQsAD[Lx�MYW�M/Og}WZEcGLUPNdEcG�_\C�NdO4MYWZUPUPNdO4NdQgC�M/QgC�R�GDWZO/Q��cQcNPz`Mg�
AD[Lx"�gAD] W`[LxDQgCFQg[�]~}ALO4O/Qg[oxDNPQ�r�QcxDNX[LzLAD[Lz`Qg[��Y}ADC+QcNq[LQ�«�NdO4EHGLjDW`C/_ZQcNPMTQgC �Y}ALUdUPMwO/QcNq[��`¢)NPQgCF�gA�z`QgG�}I\CFM©[LQgjkQg[
xDQgC�LoCFNPO/MYWZUPUPNPOYWZM/NPI\[�Nq[�xDQgCFO/QcUqjDQg[|aLMYC/AD_VMYADCwW`ALEcG��¨xyW`�.xDNPQ2�¥I\[LQg[DC4WZxDNPQg[�xDQgCwjkQcNdxDQg[|l)u�{wUPQg]�Qg[VM/Q�Nq[�xDQgC
z`UPQcNdEcGLQg[b�BC }I\�ZQg[LI\CFxy[LAD[LzSUPNPQcz`Qg[=F � �HG��+{ Nq[LQ W`[ xyWZO���NPEHGVMYjDIVz`Qg[LO/EcGD]�QcUP�cQg[ W`[Lz`QcO4EHGLUPI`O/O4Qg[LQ �,U }ADGLAD[Lz
_gW`[D[��c��W`C�jkQc��NqC/_ZQg[���xyW`�§O4NdEcG aLM }I`EHGLNPI\]^QcMYCFNPQcO/EcG`��W`[D_LAD[Lz`Qg[�W`ALO/z`UPQcNPEcGLQg[��@I�QcxDILEHG h`QgC/]�W�z§QcO�QcNq[
O/I`UPEHGLQgC.R�C�I`�cQg�`[LNPEHGVM2{�[`MY]^NdO4EHGLAD[Lz`Qg[mQg[VM/z`QczVQg[L�gA`��NqC/_�Qg[��
��[ . jDjLNPUPxyAD[Lz��y� ­ NPO/MTQcNq[BW`[LzVQgKDW`�ZM/QcO©�,}I\[`M4z`Qg[LxDNfe=C4W`_`M4I`z\C/W`]�] QcNq[LQgCw¢)I�JLK Mc�+ANJLK *Yn)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz
z`Qc�cQcNPz`Mg�T@oNPQ R�GDWZO/Qg[DCFQcNq[DGLQcNPM�jDQcM$Cc}WZz`MPO �.Q ����I\jkQcNsWZUPO�QcNq[L�cNPz`Q3P�CFQg]^xyKDGDWZO/Qmn�Nqpcr�QgC4_gW`[D[VM��sQgC�xDQg[
_ZI\[D[VM/Q`�L@oNdQB� Q$ªyQc¬\Q�GDW`jDQg[RIFQcxDI\EcGmO4I"zVQgCFNq[Lz`QB��[VM/Qg[LO/NPMg}WZM4Qg[��DxyW`��O/NPQoNq[mxDQgC . jDjLNPUdxyAD[LzS[LNPEcG`M)�sQcNPM/QgC
]�W`C/_VNPQgCFM�O/Nq[Lx�¤ N��TS ® �(U�AD[Lx ® �VU$¦c�T@oNdQmNq] AD[`M4QgCFQg[ 2+QcNPUoW`[Lz`Qcz`QgjkQg[LQg[ ��Q$ªyQc¬LUqWZz`Qg[ �sQcNPO/Qg[�W`AV�
xDNdQ§R�GDWZO/Qg[DCFQcNq[DGLQcNPMmxDQgC�vwQgC4jLNX[LxyAD[LzbNq[LO/I���QgC/[�GLNq[���WZUPO�xyW`� W`[bW`[LxDQgCFQg[W
>Nq[D_ZQcUq[�_ZQcNq[LQ���QcO/Qg[`M4UdNfu
EHGLQm��[VM/Qg[LO/NPM }WZM�W`AV�¥MYCFNPM/Mg� . AV��zLC/AD[LxixDNPQcO/QgC���NPQcM/hVQcUdxLu�vwQgC���QcNq[DQgC4AD[Lz`Qg[ _¨W`[D[§xDQgC���W`[LzSxDQgC��oNPM/M/QgC/KDW�u
C/W`]�QcM/QgC.Nq[ . jDG }W`[Lz`NPz\_�QcNdM�h`IL[SxDQgCML.I\[L�cQg[VMYC/WZM/NPI\[ [ }W`GLQgCBAD[VM/QgCFOYALEcGVMo�sQgC�xDQg[��©��[ LoW`KLNPM/QcU�N|�2ADCFxDQ
O/EHGLIL[SQcNq[�[DW`GLQc�gA~UPNq[LQgW`CFQgCovwQgC�UXWVAV�sxDQgCo�oNPM/M4QgC/KDW`C/W`]^QcM/QgC�]�NPMoxDQg[��¥I\[LQg[DC4WZxDNPQg[�xDQgCol�X)Y u��¥I\[LQg[�xDQgC
CFQcNq[LQg[ lon)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[ zVQc�cQcNdzVM¡¤�Og� . jDj���Nk�OND�©a�� � ¦ � . AV�¥z\C/AD[LxbxDNPQcO/QgC�aD_¨WZUPNdQgC4AD[LziNPO/M�QcNq[
UdNq[LQgW`C�QgC�vwQgCFUqW`AV�©xDQgC��oNPM/M4QgC/KDW`C/W`]^QcM/QgCTNq[ . jDG�}W`[LzVNdzL_ZQcNPMshVI\[�QcNq[LQg]:]�NPM/M/UPQgCFQg[ml XZY u�� I\[LQg[DC/WZxDNqALOg�DxDQgC
O/NPEHGJW`ALOBQcNq[LQgC�QcNq[V��WZEcGLQg[i� [`M/QgC4KDI`UqWZM/NPI\[J�c�)NdO4EHGLQg[ xDQg[ijkQcNPxDQg[ {�[LxD��QgCFM4Qg[�QgCFz`NqjLMg�=�gA§QgCF��W`C�M/Qg[��+��[
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. jDjLNPUPxyAD[Lz �y� ­ £ . [Lz`QgKDW`�ZM4QcO � }I\[`M4z`Qg[LxDNfe=C4W`_`M4I`z\C/W`]�] QcNX[LQgC ¢�I J K M �+A J K * n�N p r p t�u�vwQgC/jLNq[LxyAD[Lzy�B� ]
ILjDQgCFQg[ 2+QcNPUqjLNPUdx�O4NX[Lx�xyWZO|z`Qg]�QcO/O/Qg[LQ§AD[Lx�h`QgC �¥QcNX[LQgC�M/Q�@oN e©C/WV_`M/IVz\C/W`]�]�z`Qc�cQcNPz`Mg��xyW`C/AD[VM/QgC�NdO4M�xDNPQ
@oNfe+QgCFQg[L�BjkQcNdxDQgC.zVQc�cQcNdzVMg�D@oNPQBaLMYCFNPEcGLQ"W`]:AD[VM/QgCFQg[S�)W`[LxS_ZQg[D[L�cQcNPEHGD[LQg[~xDNPQ"� Q$ªyQc¬\UqWZz`Qg[~xDQgC�R�GDWZO/Q`�

. jDjLNPUPxyAD[Lz �y� � NdO4M�xDQgC�vwQgCFUqW`AV�BxDQgC|�oNPM/M/QgC4KDW`C/W`]�QcM4QgCBQcNq[LQgC|¢�I�&`�+A�*,+-&`n)Nqpcrspctsu�« NPO/EcGDCFQcNqGLQ�xyW`CFz`Q$u
O4M/QcUPUdM¨�w@oQgC��oNPM/M/QgC/KDWVC/W`]�QcM/QgC � [LNq]�]�M�h`I\[JCFQcNq[LQg]��+ADn)Nqp�r�p$t:UPNq[LQgW`C�]^NdM�xDQgC L.IL[L�cQg[`MYC4WZM/NPI\[bW`j��
��I\GLNq[Lz`QczVQg[JxDQgC��oNPM/M/QgC4KDW`C/W`]�QcM4QgC�� �gAD[LNX]�]BM¨�w@BW`]�NPM��¥I`UPz`Qg[bjDQcNPxDQ��oNPM/M/QgC/KDWVC/W`]�QcM/QgC�xDQgC�aD_¨WZUPNPQ$u
C4AD[Lzy�wxDNPQSxyADCFEcGbxDNPQ§CFQcNq[LQg[ { UPQg]�Qg[`M4QSh`I\C�z`Qcz`QgjDQg[ NPO/Mg��� [bxDNPQcO/Qg[�l���l ( *,+��`n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[
_�I\[D[`M4Qg[S_ZQcNq[LQ }H2jkQgCFO/MYC4AD_`MYADC�Qg[mILxDQgC2n.W`GLI\CFxy[LAD[Lz`Qg[�jDQcILjDWZEHGVM/QcM���QgCFxDQg[���@oQcO.�sQcNPM/QgC�Qg[m�cQcNPz`Qg[�xDNPQ
�,}I\[`M4z`Qg[DCFQ$ªyQc¬LQixDQgC��o}I\[VM/z`Qg[LxDNfe©C/W`_VM/I`zLC/W`]�]�Q�xDNPQcO/QgC~vwQgC/jLNq[LxyAD[Lz`Qg[ jDQcN�z`UPQcNPEHGLQg[ 
>Nq[D_ZQcUq[ QcNq[LQ
zVUdQcNPEcG\jLUPQcNqjDQg[kxDQ ¢.WZUqjV�sQgC�M/OYjDCFQcNPM/Q�jDQcNTh`QgCc}WV[LxDQgCFUPNdEcGLQgCBl)u L.IL[L�cQg[`MYC4WZM/NPI\[��=��� [mxDQg[�]�QcNPO/M/Qg[~xDQgC.GLQgC u
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. jDjLNPUPxyAD[Lz �y� �y£ �oNPM/M/QgC/KDWVC/W`]�QcM/QgC 	 ¤�
`¦ AD[Lx � ¤�
�¦ xDQgC M/QcM$C/WZz`I\[DW�UdQg[ aLMYC/AD_VMYADC h`I\[
¢)I"&Z�+A�*,+-&Ln�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[~Nq[ . jDG�}W`[Lz`NPz\_�QcNdMohVI\[�xDQgC.¢)IZu L.I\[L�cQg[VMYC/WZM/NPI\[��=�
zVQcO/M/QcUPUPM/Qg[§«�NPO/EcGDCFQcNqGLQg[ J�[LxDQcM�O/NPEHG QcNq[bW`[DWZUPI`z`QgC,vwQgCFUqW`AV�2xDQgCB�,NPM/M/QgC/KDW`C4W`]�QcM/QgCc����I\jkQcN�xDQgC,UdNq[LQgW`C�Q
vwQgC�UXWVAV�sxyADCFEcG~xDNdQ�jkQcNdxDQg[ CFQcNq[LQg[§lon�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[ z`Qcz`QgjDQg[~NPO/Mg��{wO.z`NqjLMBW`jkQgC2W`ALEcG~xyC/WZO/M4N u
O4EHGLQ . jV�sQcNPEcG\AD[LzVQg[§h`IL[�xDNPQcO/Qg] vwQgCFUqW`AV���w[�}W`]^UdNPEcG§xyWV[D[��+��Qg[D[§xDNPQ|@oNfe QgC�Qg[L��xDQgC��¥I\[LQg[DC/W�xDNdQg[ �gA
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. jDjLNPUPxyAD[Lz �y� ® £��oNPM/M/QgC/KDWVC/W`]�QcM/QgC 	 ¤ 
`¦�AD[Lx ��¤�
s¦ hVI\[ NX] ��NPEcG`M$jDI`z`Qg['QgCFO/EcGD]�I`UP�cQg[LQg[
¢�I"&Z�+WB*,+-&`n�Nqp¨rspctsu�R�CFI\jkQg[�Nq[ . jDG�}W`[Lz`NPz\_�QcNdM�h`IL[BxDQgC�¢)IZu L.I\[L�cQg[VMYC/WZM4NdIL[ �+� G+ALOg}WZM/�cUPNPEcG�O/Nq[Lx|xDNPQ��,NdM�u
M/QgC/KDW`C/WV]�QcM/QgC�h`IL[SQcNq[LQgCoC/W�O/EHGLQgC�O/MYW`C/C�M/Qg[mR�CFILjDQ�]�NPM �7S � � ® ]�NPMoNq[`h`QgC�O/Qg[�aL��]�jDIVUdQg[�¤�	 ¤ � ¦2AD[Lx �¤��w¦/¦oW`[Lz`QczVQgjDQg[��©� ]�GLNPQgC�z\C/W`A�AD[VM/QgCFUPQcz`M/Qg[ L.I\[L�cQg[`M$C/WZM/NPI\[LOYjkQgCFQcNPEHG � � ­���� � � � � � Qc¬\NPO/M4NdQgC�M"QcNq[LQ« NPO/EcGLAD[Lz`O/U�}ALEH_�Q��Y}ADC=NX]�� NdEcGVMYjDI`zVQg[BQgC�O/EHGD]^I`UP�cQg[LQsvwQgC4jLNX[LxyAD[LzVQg[��`��I\jDQcN I�QcxDQcO�RwW`WVC�h`I\[��oNPM/M/QgC/KDWVC/W¨u
]�QcM/QgC/[��LxyWZO��gA|QcNX[LQgC�aLMYC4AD_`MYADC�z`QgG�}ILCFMg�`xyADC�EHG�z\CFNPQcEcGLNdO4EHGLQBaL�D]�jDI`UPQoz`Qg_ZQg[D[L�cQcNPEcGD[LQcM2NPO/M¨�\��]:AD[VM/QgCFQg[
2+QcNPUqjLNPUdx O/Nq[LxSxDNPQB¢2W�UXjV��QgCFM/OYjDC�QcNdM4Qg[i¤
P�
�¢)« �Vh`I`UPUPQBr�CFQcNPM/Q"jkQcN©GDWZUqjDQgC�¢�}I\GLQg¦�xDQgC�¤ ��� N`¦�u���Q$ªyQc¬\QoxDQgC
jDQcI\jDWZEcGVM/QcM/Qg[ aLM$C/AD_`M$ADCFQg[bz`Qc�cQcNPz`M¨��@oNPQ�Qg[`M4OYKDCFQcEcGLQg[LxDQg[ 
 QgCFM/QSxDQgC|C/WZO4EHGLQgCFO4MYW`C/CFM4Qg[iR�CFI\jDQg[�O/Nq[Lx
QgjDQg[V��WZUPUdOoQcNq[Lz`Qc�cQcNPEcGD[LQcM ¤��o¦ �

z\CFI\����NqCFx§AD[Lx§O/I\]^NdMoQcNq[LQ�NPxDQgWZUPQ|«�NdO4EHGLAD[LzmxDQgCojDQcNPxDQg[Jl)u�{wUPQg]�Qg[VM/Q�[LNPEHGVMB]�QgGDC�]m}I`z`UPNPEHG~NPO/Mg��P.}ADC
xDQg[ P�WZUPU�QcNq[LQgC�¢�I"&Z�+WB*,+-&`n�Nqp¨rsp$t�u�«�NPO/EcGDCFQcNqGLQmNdO4MBxDNPQ . jDG�}W`[Lz`NPz\_�QcNdM�xDQgC��oNPM/M4QgC/KDW`C/W`]^QcM/QgC.h`I\[�xDQgC
¢�IZu L.IL[L�cQg[`MYC4WZM/NPI\[JNq[ . jDjLNPUPxyAD[Lzb�y� ® xyW`C�z`QcO/M/QcUPUPMg�w��] L.IL[L�cQg[`MYC4WZM/NPI\[LOYjkQgCFQcNPEHG �c��NPO/EHGLQg[ � S �	�f­��
AD[Lx �	� � _y}I\[D[LQg[ I�Qc��QcNPUPOm�c��QcN�M/QcMYC/W�z`I\[DWZUPQSaLMYC/AD_VMYADCFQg[JxyADC�EHG��o}I\[VM/z`Qg[LjDQgALz\AD[LzJNPxDQg[`M/N Jy�cNPQgCFM~�sQgC�u
xDQg[��©@oNPQS�,NdM4M/QgC/KDW`C/WV]�QcM/QgCoxDNPQcO/QgC�jDQcNPxDQg[ aLMYC4AD_`MYADC�Qg[i_�}I\[D[LQg[bWZUPUPQgCFxDNq[Lz`Om]�NPM"QcNq[LQgC�zLCFI\�ZQg[ H.[Lz`Q$u
[DW`ALNPz\_ZQcNPMoxDQg[S�,NdM4M/QgC/KDW`C/WV]�QcM/QgC/[|�gALz`QcILCFxy[LQcM2��QgCFxDQg[��kxDNdQ�Nq] ��W`[LxyjDQgC�QcNdEcG�xDNPQcO/QgC.«�NPO/EcG\AD[Lz`O4U�}ALEc_ZQ
z`Qg]m}W`��xDQgC|UPNq[LQgW`CFQg[ }. [LxDQgC/AD[LzbxDQgC|�oNPM/M4QgC/KDW`C/W`]^QcM/QgC�]�NPM|xDQgC3L.I\[L�cQg[`M$C/WZM/NPI\[ �gA QgC�� WVCFM/Qg[JO/Nq[Lx+�
@BADCFEHGm�)WZO/EcGLQgCFO/MYW`C4C/AD[Lz�_gWV[D[mxDNPQB«�NPO/EcG\AD[Lz`O4U�}ALEc_ZQ�AD[`M/QgC4jDAD[LxDQg[m��QgCFxDQg[SAD[Lx~xDNPQ"�oNPM/M4QgC/KDW`C/W`]^QcM/QgC
��I`UPz`Qg[bjkQcN�C/WZO/EcGLQgCFO/MYWVC/CFM/Qg[�vwQgC4jLNX[LxyAD[LzVQg[ �)NdQcxDQgC^xDQg]�UPNq[LQgW`CFQg[ vwQgCFUqW`AV�/��P2}ADC�QcNX[LQSC4WZO/EcGLQgCFO/MYW`C4CFM/Q
¢�I�J K 
Y�+W�JLK 
Yn)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz|O/Nq[LxmxDNPQB�oNPM/M/QgC/KDWVC/W`]�QcM/QgC QgjDQg[V��WZUPUPOoNX[ . jDjLNPUPxyAD[Lz��y� ® QcNX[LzVQcMYC/WZz`Qg[��
@oNdQB�,NPM/M/QgC/KDW`C4W`]�QcM/QgC xDQgC�C/WZO/EcGLQgCFO/M$W`C/CFM/Qg[^vwQgC/jLNq[LxyAD[LzS_y}I\[D[LQg[|xyADC�EHG|QcNq[LQg[S�,U�}ADGDKDCFI`�cQg��AD[VM/QgC/GDWZUqj
xDQgCTQgALM/Qg_`M4NdO4EHGLQg[ 2=Qg]�KkQgC/WZMYADCT[\ADCTNq]���WVGD]�Qg[�xDQgC }ADjLUdNPEcGLQg[��LMYGLQgC/]�NPO/EcG�jDQcxDNq[Lz`M/Qg[��,NPM/M/QgCFQc¬DKDW`[LO/NPI\[
z`Q }W`[LxDQgCFM��sQgC�xDQg[��\{wNq[LQFG�QgCFO/QcM4�gAD[LzBxDQgC�aLM$C/AD_`M$ADCwNq[��c��QcNyaLMYC4AD_`MYADC�Qg[��`xDNPQ2xDQg[LQg[�xDQgCwNq]:��NPEcG`MYjkI`z`Qg[
QgCFO/EcGD]�I`UP�cQg[LQg[bQg[VM/OYKDCFQcEcGLQg[��T�2ADCFxDQm[LNPEHGVM�z`Q$��AD[LxDQg[��w��[ . jDjLNdUPxyAD[LzJ�y� ® O/Nq[LxbNq] AD[`M/QgC�Qg[ 2+QcNPUqjLNPUdx
xDNdQB¢.WZUqjV�sQgC�M/OYjDCFQcNPM/Qg[�xDQgCo¤ ��� N`¦�u���Q$ªyQc¬\Q.xDQgC�aLMYC/AD_VMYADCFQg[�z`Qc�cQcNPz`Mg� P }ADCwxDNPQoNq]:��NPEHGVMYjkI`z`Qg[|QgCFO/EcGD]�I`Ufu
�cQg[LQg[m¢�I\n)Nqpcr�pct�u AD[Lxm�+W`n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[¡��QgCFxDQg[�¢.WZUqj`��QgCFM/O$jDCFQcNPM/Qg[|h`I\[ ��� � � U jDQcILjDWZEHGVM/QcMg�
xDNdQ�Nq[mxDNPQcO/QgC.�BC }I\�ZQg[LI\CFxy[LAD[Lz��Y}ADC2W�UdUPQ�z\ALM2]�NPO/EcG\jDWVCFQg[Sl��`l ( *,+���n)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[§jkQcI\jDWZEcG`M/QcM
�sQgC�xDQg[���@oNPQcO/Qi¢.WZUqj`��QgCFM4OYjDCFQcNPM/Q§��NqCFx W`ALEHG>�Y}ADC¡xDNdQ IFQg[LNPz`Qg[ ¢�I"&V�+W�*,+-&`n)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[�jDQ$u
I\jDWZEcG`M/QcM¨�©Nq[�xDQg[LQg[ ¢)IiAD[Lx��+W§zLALM�]�NPO/EcG\jDW`C^O/Nq[Lx+��« NPM�jkQcz`Nq[D[LQg[LxDQgCS{�[`MY]^NdO4EHGLAD[Lz§��QgCFxDQg[bxDNPQ



� � �������
	���
�������	�������	�������
�
���� �"!���#�$&%�'��)(�	���#+*����-,/.)��������01�"*��

� Q$ªyQc¬\Q§W`AV�¥z`Qc��QcNPM/QcM�AD[Lx��cQcNPz`Qg[�xDNdQ~Nq[ . jDjLNPUPxyAD[Lz>��� ® z`Qc�cQcNPz`M/Q~v�W`CFNqWZM/NPI\[ Nq[ . jDG�}W`[Lz`NPz\_ZQcNPMmh`I\[
xDQgC�¢)IZu L.I\[L�cQg[VMYC/WZM4NdIL[���� [�xDQgC�«�NPO/EcG\AD[Lz`O4U�}ALEc_ZQo�cQcNPz`Qg[|xDNPQ IFQg[LNdzVQg[S��Q$ªyQc¬LQ`�DxDNPQo�gA�xDQgC�aLMYC4AD_`MYADC�]�NPM
xDQg[J�oNPM/M4QgC/KDW`C/W`]^QcM/QgC/[~z`QgG�}I\CFQg[��=xDNPQ�O/M¨}W`C/_ZQgC.h`IL]�UPNq[LQgW`CFQg[JvwQgCFUqW`AV��WVj`��QcNPEHGLQg[��=xDNPQmz\Cc}I\�ZQgC�Q^¢.WZUqjVu
��QgCFM4OYjDCFQcNPM/Q`�w@oNPQ ¢.WZUqjV�sQgC�M/OYjDCFQcNPM/Qg[�xDQgC|C/WZO/EcGLQgCFO/MYWVC/CFM/Qg[ vwQgC/jLNq[LxyAD[Lz`Qg[�O/Nq[Lx�]�NPM�� ��� N � U�z\Cc}I\��QgC
W�UdO|xDNPQ§¢2WZUqjV��QgCFM/OYjDCFQcNPM/Qg[�xDQgC�Nq]8��NPEcG`M$jDI`z`Qg[�QgCFO4EHGD]�IVUd�cQg[LQg[�vwQgC/jLNq[LxyAD[Lz`Qg[ AD[Lx �cQcNPz`Qg[�Nq]��oQ$u
zVQg[LOYWZM/�|�gAJxDNPQcO/Qg[bQcNq[LQS��QcNPMYW`ALO�_VUPQcNX[LQgC�Q CFQcUqWZM/NPh`Q . AV�¥�sQcNPMYAD[Lz xDQgC�¢2W�UXjV��QgCFM/OYjDC�QcNdM4QmNX] ]�NPM/M/UPQgCFQg[
L.IL[L�cQg[`MYC4WZM/NPI\[LOYjkQgCFQcNPEHG���@BW`]^NdM|NPO/M|xDNdQ . AV����QcNPMYAD[LzJxDQgC��,}I\[`M4z`Qg[DCFQ$ªyQc¬LQ QcNq[��gALOg}WZM4�cUdNPEcGLQgCm��[LxDNq_gW�u
M4I\C)�Y}ADC,QcNq[LQ�O/EcGLUPQcEHGVM/Q|«�NdO4EHGLjDW`C/_ZQcNPM�xDQgCBaLQcUPM/Qg[LQgCFxLu�{ UdQg]^Qg[`M/QmNq[ xDQg[§zVQg[DW`[D[`M4Qg[§l���l ( *,+��`n�Nqpgr�pct�u
vwQgC4jLNX[LxyAD[LzVQg[��w@BADCFEcG§�o}I\[VM/z`Qg[LjDQgALz\AD[LzVOYAD[`M4QgCFOYALEcG\AD[Lz`Qg[bWV[�xDQg[§Nq] ��W`GD]^Qg[§xDNPQcO/QgC . C/jDQcNPM�GLQgC u
zVQcO/M/QcUPUPM/Qg[bl��`l ( *,+��`n)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[ GDWZM�O/NPEcGJz`Qc�cQcNPz`Mg�TxyW`�mxDNPQ~NX[Q2TW`jDQcUPUPQS�y� � WVAV��z`Q$�Y}ADGDCFM/Qg[
aL�LO/M/Qg]^QoQcNX[LQ�«�NPO/EcG\AD[Lz`O4U�}ALEc_ZQ�NX] W`[Lz`QczVQgjDQg[LQg[ L.IL[L�cQg[`MYC4WZM/NPI\[LOYjkQgCFQcNPEHG�W`AV�¥��QcNdO4Qg[��

aL�\O/M4Qg] L.I\[L�cQg[`M$C/WZM/NPI\[LOYjkQgCFQcNPEHG
xDQgC�«�NdO4EHGLAD[Lz`O/U�}ALEc_ZQ

¢�I"&Z�+WB*,+-&`n�Nqpcr�pct � � ­�� �$�c� � � �
2�j8&Z�+W�*,+-&`n)Nqpgr�pct � � �y�Y�c� � � �
�+A8&`�+W�* +G&Vn�Nqpcr�pct � � ND�Y�c� � � �
� &Z�+W�* +G&Vn�Nqpgr�pct � � �y�c�c� � � �V®
R�C,&�� *,+-&`n�Nqpcr�pct � � � ® �Y�c� � � ®`®

2TW`jkQcUdUPQ.�y�q�`£¨aL�\O/M4Qg]�Q`�ZxDNPQsQcNq[LQ�«�NPO/EcG\AD[LzVO/U }ALEH_ZQ.W`AV����QcNPO/Qg[�]^NdM . [Lz\W`jDQ)xDQcO�r�QgC�QcNdEcGLQcOg�VNX[�xDQg] xyADCFEcG
� }I\[`M4z`Qg[\jkQgALz\AD[Lz|�c�sQcN=M/QcMYC/WZzVI\[DWZUPQ�aLM$C/AD_`M$ADCFQg[m[DWZEcGLz`Qc��NPQcO/Qg[~��QgCFxDQg[��
«�NPM.O/M/QcNPz`Qg[LxDQgC.@oNfe+QgCFQg[L��xDQgCo�¥I\[LQg[DC/W�xDNdQg[ �sQcNPM/QcM.O/NPEcGSxDNPQ�«�NPO/EcG\AD[LzVO/U�}ALEH_ZQ�Nq]�]�QgC.��QcNPM/QgC.W`AV�/�y@oNPQ
«�NPO/EcG\AD[LzVO/U }ALEH_ZQ�NdO4MBjDQcN�xDQg[�AD[VM/QgCFOYALEcGVM/Qg[�aL�\O/M4Qg]�Qg[§[DW`GLQc�gA�O4��]�]^QcMYCFNPO/EcGS�gA~xDQgCo]�NPM/M4UdQgC�Qg[ L.I\[Vu
�cQg[VMYC/W�M/NPI\[ � S �	� ® � . ALO�xDNPQcO/Qg] �BC/AD[LxJQgCFO/EcGLQcNq[`M�QcO^WVALOYCFQcNPEHGLQg[Lx��gAJO/QcNq[���[LADCBQcNq[LQ��BCFQg[L�cQ|xDQgC
«�NPO/EcG\AD[LzVO/U }ALEH_ZQ��gA§jDQcMYC4WZEHGVM/Qg[�����[ . jDjLNPUPxyAD[LzS�y� � NPO/MBxDQgC.ILjDQgCFQ���CFQg[L�c��QgCFM.xDQgC.« NPO/EcGLAD[Lz`O/U }ALEH_�Qg[
Nq[ . jDG }W`[LzVNdzL_ZQcNPM2h`IL[|xDQgC�@oNfe QgC�Qg[L�BxDQgC�l X)Y u��¥IL[LQg[DC/WZxDNPQg[����oxyW`CFz`QcO/M4QcUdUPMg�
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. jDjLNPUPxyAD[Lz��y� � £��ojDQgCFQFL.I\[L�cQg[VMYC/WZM4NdIL[LO/z\CFQg[L�cQ.xDQgC�« NPO/EcGLAD[Lz`O/U�}ALEH_�Qg[�Nq[m[LNPEHGVMs]^NdO4EHGLjDW`CFQg[|aL�\O4M/Qg]�Qg[
Nq[ . jDG�}W`[Lz`NPz\_�QcNdM�h`IL[BxDQgC @oNfe QgC�Qg[L��xDQgC�l X)Y u��¥IL[LQg[DC/WZxDNPQg[��y{wNq[LQ2_LCFNPM/NPO/EcGLQ2@oNfe+QgCFQg[L��xDQgC��¥I\[LQg[DC4WZxDNPQg[
QgC�z`NqjLM�O/NPEHG~W`ALO�UPNq[LQgW`CFQgCo� [`M/QgC4KDI`UqWZM/NPI\[¡xDQgC 
§QgCFM4Qo�gA�� � ¤
	���

��¦�� � � O��`� � +yp [D]m�
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@oNdQS��CFQg[L�cQ|xDQgCB«�NPO/EcG\AD[LzVO/U�}ALEH_ZQmhVQgCFO/EcGLNdQgjLM�O/NPEcGb[DW`GLQc�gAJUPNq[LQgW`C�]�NPM�O/M/QcNPz`Qg[LxDQgC�@oNfe+QgCFQg[L�|xDQgC��¥I�u
[LQg[DC/WZxDNPQg[��gA G�}I\GLQgCFQg[W
§QgCFM/Qg[�� . AV�¥z\C/AD[Lx�xDNdQcO4QcO�QcNq[V��WZEHGLQg[ G+ALO$W`]�]�Qg[DGDW`[LzVO�_gW`[D[ xyADCFEcGbUPNq[LQgW¨u
CFQ � [`M/QgC4KDI`UqWZM/NPI\[�QcNq[LQ§MYGLQcILCFQcM/NPO/EcGLQ ��CFQg[L�cQ WVjLz`QcO/EcG�}WZM/�cM|�sQgC�xDQg[���xDNPQ§W`[Lz`NqjLMg��]�NPMm��QcUdEcGLQgC|@oNfe+Q$u
CFQg[L�SxDQgCm��W�xDNdQg[�xDQgC|l X)Y u�jkQc�cNPQgG\AD[Lz`O4�sQcNPO/QJl ( X)Y u�� I\[LQg[�Nq[ l��`l ( * + �`n)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[�QcNq[LQ
« NPO/EcGLAD[Lz jkQcN�z`Qcz`QgjkQg[LQg]�vwQgC/G�}W�UdM$[LNdOmxDQgC|l)u"jDQc�cNPQgGLAD[Lz`O/��QcNPO/Qil ( u�{wUPQg]�Qg[VM/Q ]m}IVz`UPNdEcGbO4QcNX[ O/I`UPUPM/Q`�
PyQgC/[LQgC|U¥}W`�ZM|O/NPEcG�xyADCFEcG xDNPQcO/Q . jLO/EcG�}WZM/�gAD[LzbQcNq[LQiAD[VM/QgCFQ§��CFQg[L�cQ~�Y}ADC � � W`[LzVQgjDQg[��2AD[VM/QgC/GDW�UXj�xDQ$u
CFQgC�l��`l ( * + �`n)Nqpcrspctsu�aL�\O/M4Qg]�QBI\GD[LQ�«�NdO4EHGLAD[Lz`O/U�}ALEc_ZQBxyADCFEcGS� NdEcGVMYjDI`zVQg[LO/EHGD]^QcUd�cQg[ GLQgCFO/M/QcUPUqjDW`C.O/Nq[Lx+�
@oNdQcO4QS�BCFQg[L�cQ~Qg[`M/O$KDCFNPEHGVM�NX[ . jDjLNPUPxyAD[Lzb�y� � QcNq[LQgC L.I\[L�cQg[`M$C/WZM/NPI\[LO/zLCFQg[L�cQmh`I\[ ®��4Q AD[Lx�UdNPQcz`M|jDQcN
� � S �	� O��`� � +yp [D]m�

��������� ���4; 5H#+,.%�#+*-,��4#&* 9
« NPM/M4QcUdO§�o}IL[`M/zVQg[LxDN e©C/WV_`M/IL]�QcMYCFNPQ§_ZI\[D[VM/Qg[�O/IZ��I\GLUoQcNq[DKDGDWZO/NPz`QbvwQgC4jLNX[LxyAD[LzVQg[��oQcNq[ r�QcNPOYKLNPQcU�NPO/MSNq[
. jDjLNPUPxyAD[Lz��y� ­ xyW`CFz`QcO/M4QcUdUPMg�+W�UdO�W`ALEcGSQcNq[LQ|«�QgGDC/KDGDWZO/NPz\_ZQcNPM�h`I\[�R�CFILjDQg[§[DWZEcGLz`Qc��NPQcO/Qg[ �sQgC�xDQg[��©��]
vwQgCFUqW`AV� xDQgC �oKLM/Nq]�NPQgC/AD[Lz�xDQgC�«§WZM4QgCFNqWZUPQg[`MF��NPEc_`UqAD[Lz�_ZIL[D[`M/Q)xDNdQBR�GDWZO/Qg[DCFQcNq[DGLQcNPM�xDQgALM/UPNPEcGmh`QgC/jkQcO/O/QgCFM
�sQgC�xDQg[���R�CFNq[L�cNXKLNPQcUPU�UPNdQczVMBjDQcNTxDQgCEP�CFQg]�xyKDGDWZO/Qg[DWV[DWZUP�\O/Q�]�NPM/M4QcUdOB�,}I\[`M4z`Qg[LxDNfe=C4W`_`M4I\]�QcMYCFNPQ�xDNdQ�n.WZEcGVu
�sQcNPO/zLCFQg[L�cQoh`I\[�«�NX[LILCFNPMg}WZM/OYKDGDW�O/Qg[�Nq]�r�QgCFQcNPEcG|h`I\[�QcMF� W���� ®4Q �`��I\jkQcNyxDNPQ"��CFQg[L�cQ.h`I\[�xDQg[|NX[|xDQgC
vwQgC/jLNq[LxyAD[Lzmh`I\C/GDW`[LxDQg[LQg[~�¥I\[LQg[~AD[LxSh`IL] �,NPM/M/QgCFMF�DKmW`jDG�}W`[Lz`NPz�NPO/Mg�
. ] r�QcNPOYKLNPQcU�QcNq[LQgC"¢)IZu�n)Nfu�rwu�tsu�R�CFI\jkQm��QgCFxDQg[§xDNPQSW`AV�¥MYCFQcM4Qg[LxDQg[ P�CFQg]�xyKDGDWZO/Qg[ Nq]<PyI`UPz`Qg[LxDQg[JxDNPOFu
_\ALM/NPQgCFM¨�+��]DP�W�UdUwxDQgC.Nq[ . jDjLNPUPxyAD[LzS�y� � xyW`CFzVQcO/M/QcUPUPM/Qg[§��NPQcM/h`QcUPxLu�vwQgC �¥QcNq[DQgC/AD[LzJ_ZI\[D[VM/Qg[~xyCFQcN�R�GDWZO4Qg[
[DWZEHGLzVQc��NPQcO/Qg[���QgCFxDQg[��L��] AD[`M/QgC�Qg[ 2+QcNPU�O/Nq[LxmAD[`M/QgC xDQgCw@oNfe+QgCFQg[L���c��NPO/EcGLQg[�z`Qg]�QcO/O/Qg[LQg]:AD[Lx�hVQgC ��QcNfu
[LQgCFM/Qg] @oNfe©C/W`_VM/I`z\C/WV]�]:xDNPQ���Q$ªyQc¬LUqWZz`Qg[�xDQgC,h`QgC �¥QcNX[LQgC�M/Qg[�aLMYC/AD_VMYADCFQg[�z`Qg_�Qg[D[L�cQcNdEcGD[LQcMg�=vwI\[~I\jDQg[
[DWZEHG�AD[`M/Qg[^O/Nq[Lx�xDNPQo��Q$ªyQc¬\UqWZzVQg[|xDQgC�¢.W`ADKLMYKDGDWZO/Q.¢�I\n)Nqpcr�pctbO/IZ��NPQ�xDNPQon�QgjkQg[DKDGDWZO/Qg[m¢)I\n�N
	grbAD[Lx
n�Nqpcr WV[Lz`Qcz`QgjDQg[��k« NPM/M4QcUdO�xDQgC���NPQcM/h`QcUPxLu�vwQgC �¥QcNq[LQgC/AD[Dzm_ZI\[D[VM/Qg[�xDNPQB��[VM/Qg[LO/NPMg}WZM/Qg[|W`[Lz`QgKDWV�ZMsAD[LxSGLNPQgC u
xyADCFEHG^xDQgCwR�GDWZO/Qg[DWV[`M/QcNPUDxDQgCTQcNq[L�cQcUq[LQg[mR�GDWZO4Qg[�jDQcO/M4NX]�]BMw��QgCFxDQg[��Z@oQgCTvwIVUXAD]^Qg[DW`[`M4QcNdU�xDQgCTQcNq[L�cQcUX[LQg[
R�GDWZO/Qg[¡�2ADCFxDQB]�NPM/M4QcUdO.xDQgC�xyADCFEcGmxDNPQ���NPQcM/h`QcUPxLu�vwQgC �¥QcNX[LQgC4Ay[LzSzVQc�sIL[D[LQg[LQg[mRwW`C/W`]�QcM4QgCsjkQcO/M/Nq]�]�Mg�
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. jDjLNPUPxyAD[Lz��y� � £ . [Lz`QgKDW`��M/QcOB�o}I\[VM/z`Qg[LxDNfe©C/W`_VM/I`z\C4W`]�]:QcNq[LQgC ® 2TWZz`Q"jkQcN2� �>��� U t z`QczVU�}ADGVM/Qg[�¢)IZu�n�Nfu
rwu�tsu�R�CFI\jkQ`�w��] I\jkQgCFQg[ 2=QcNdUqjLNPUPx�O/Nq[LxbxyWZO�z`Qg]�QcO/O/Qg[LQSAD[LxbhVQgC ��QcNq[LQgCFM4Qm@oN e©C/WV_`M/IVz\C/W`]�]¡�yxyW`C4AD[`M/QgC
xDNdQ�@oNfe+QgCFQg[L� jkQcNPxDQgCmz`Qc�cQcNPz`Mg��@oNPQ aLMYC�NdEcGLQ§W`]�AD[VM/QgCFQg[���W`[Lx�_ZQg[D[L�cQcNPEHGD[LQg[ xDNdQ§��Q$ªyQc¬LUqWZz`Qg[�xDQgC
QcNX[L�cQcUq[LQg[§R�GDWZO/Qg[��
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@oQgC . [`M/QcNPUTxDQgCo¢�ILn�Nqpcr�pct�u�R�GDW�O/Q"jkQcMYCc}WZz`M)z`Qg]m}W`��xDNPQcO/QgC.vwQgC �¥QcNX[LQgC4AD[Lz�� ��� �	� N Q �Dr�QcNTxDQgCoR�C�I\jDQ`�
xDNPQ�xDQg] GLNPQgCBxyWVCFz`QcO/M/QcUPUPM/Qg[�@oNfe©C/W`_VM/I`zLC/W`]�]:�gALzLC/AD[LxDQ�UPNPQcz`Mg�=��W`C�xDNPQ��oKLM/Nq]�NPQgC/AD[Lz�xDQgCo«§WZM/QgC�NXW�U u
Qg[VMF��NPEH_VUqAD[LzS[LNPEHGVM"W`jLzVQcO/EHGLUPI`O4O/Qg[��+{wOoGDWZMoO/NPEcGSzVQc�cQcNdzVMg��xyW`��xyADCFEHG~QgC/G�}ILG`M/Q�{ NX[V��W`WZz`Q�h`I\[~r Cc}IL[`MFu
zVQg[LI`z\C/W`KDGLNPO/EcGJQcNq[DKDGDWZO/NPz`Q�vwQgC/jLNq[LxyAD[Lz`Qg[�xyADCFEcG ��NPEcG`M$jDI`z`Qg[LO4EHGD]�QcUP�cQg[�����NPQ~QcO�Nq] . jLO4EHGD[LNPM/M ­ � N
QgC�U�}WVALM/QgCFM��2ADCFxDQ`�LGLQgCFz`QcO/M/QcUPUPM���QgCFxDQg[|_y}IL[D[LQg[ ¤ O¨� . jDj��`�y� ­ ¦c� PyQgC/[LQgC�_ZIL[D[`M/Q.jDQcI\jDWZEcGVM/QcM���QgCFxDQg[��LxyW`�
zVQgCFNq[Lz`Q . jV�sQcNPEcG\AD[LzVQg[�¤F� � � � N �f®.Q ¦.h`IL[§xDQgC�aLMg}I`EcGLNPI\]�QcMYC�NdQ|xDQgC�{wNq[V� WVWZz`QmW`ALEHG �gAJCc}I\[VM/z`Qg[LI`z\C4W¨uKDGLNPO/EcG QcNX[DKDGDW�O/NPz`Qg[JvwQgC/jLNq[LxyAD[Lz`Qg[ �Y}ADGDCFMg����WZOBW`AV��xDNdQm{w¬LNPO/M/Qg[L�|xDQcOBNq[ . jDjLNPUdxyAD[Lz ND� � N§¤ Og�+a���ND�¨¦
jkQgCFQcNPM/OoW`[Lz`QcxDQgALM/QcM/Qg[~¢�IL]�I`z`Qg[LNPMg}WZM4O/z`QgjLNPQcM/QcO2GLNq[LxDQgALM/QcMg�
{ Nq[LQ }H.jDQgCFO4NdEcGVM }ADjDQgC,xDNPQ Cc}IL[`M/zVQg[LI`z\C/W`KDGLNPO/EcG�[DWZEcGLz`Qc��NPQcO/Qg[LQg[JR�GDWZO/Qg[ h`I\[�¢�I�u�n�Nfu�r u�t�u�R�C�I\jDQg[ NPO/M
Nq[ 2TW`jDQcUPUPQB�y� N�z`Qcz`QgjkQg[��y@oNPQ��oNPM/M/QgC4KDW`C/W`]�QcM4QgC�O/MYW`]�]�Qg[mW`ALO.QcNdzVQg[LQg[�vwQgC �¥QcNX[LQgC4AD[Lz`Qg[�����I\GLNq[Lz`Qcz`Qg[
xDNPQ�WV[LxDQgCFQg[§��[V�¥I\C/]�WZM/NPI\[LQg[�}ADjkQgCoxDNPQ�R�GDW�O/Qg[�xDQg[��cNPM/NPQgCFM/Qg[ ��NPM/QgC/WZMYADC�O/M/QcUPUPQg[§Qg[VMY[LI\]�]^Qg[S�.ADCFxDQg[��
@oNPQ�W`[Lz`Qcz`QgjkQg[LQg[SR�GDW�O/Qg[mO/M4QgGLQg[m]�NPM2xDQgC�¢)I\n)Nqpcrspctsu�R�GDWZO/QoNq[~R�GDWZO/Qg[D_�I\Qc¬LNPO/M/Qg[L�`�

R�GDW�O/Q ��WVAD]�u �,NPM/M/QgC/KDW`C4W`]�QcM/QgC�F [D]RG ��� �����
	 ¤ �oCFxy[\AD[LzL¦
z\C4ADKDKDQ 	 � � FOL G FOL G

¢)I\n�N p r p t �=�
�`]�]�] � � ­`® � ® � � ­`® � ® �`� ® � � � �D� ® � � ® ¤ . Pw«§¦
¢)I\r p t p R �&N`t � � ­ � � � � ­ � � � � ���`® O u � ¤
Pw«§¦)F �&N G
¢)I\n�N 	 r R � �`]�]�] � � �VO � N � � �VO � N � � � � �`® u
¢)I\n�Nqr�t R �
�`]�]�] � � ­`®&� � � � ­`®�� � � � �`®`­ N u � � ¤ . Pw«§¦)F � ­ G
¢)I\n�Nqt�p . ]�] N � � ­`®`­ � � � ­`®V­ � � � ��� N � u Nk� O ¤ . Pw«§¦)F �Z�(G
n)NXp¨r �=�
�`]�Eg] � � ®���� � � � ®��>� � � � � NZ�y� u � � ��� ¤
Pw«§¦)F � ® G

2TW`jkQcUdUPQ��y�OND£`� xDQg[`M/N Jy�cNPQgCFM/Q�n�QgjkQg[DKDGDWZO/Qg[~W`ALO�xDQg] aL�LO/M/Qg]:¢)IZu�n)N u�r u�to� . [Lz`Qcz`QgjkQg[|O/Nq[LxmxDNdQB�)W`AD]�u
zLC/ADKDKDQg[~xDQgC.�oNPM/M/QgCFO4MYC/AD_VMYADCFQg[mAD[Lx�NqGDCFQ��oNPM/M/QgC/KDWVC/W`]�QcM/QgC�O/IZ��NPQ�xDNdQ$�oCFxy[LAD[Lz`O/M4Qg]�KDQgC/W�MYADCFQg[b¤
Pw«
S �¥QgC/CFI\]�W�z\[LQcM/NPO/EcGLQ2AD[Lx . Pw« S W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcGLQ	�oCFxy[LAD[Lz`O/M4Qg]�KDQgC/W�MYADC/¦wxDQgC�vwQgC/jLNq[LxyAD[Lz`Qg[��
xDNPQ�xDQg[SW`[Lz`QczVQgjDQg[LQg[S� Q$��QgCFQg[L�cQg[~Qg[VMY[LI\]�]^Qg[|O/Nq[Lx+�

 �!  ��3�-7=�3 6B3w(�?����"+�-/- +E?�1L
/;��k<>&�(�6 +�( ��1>?�3
. AD�ZQgC xDQg] l)u�{ UPQg]�Qg[`M NX[ xDQg[ lon�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[�_gW`[D[�W`ALEcG�n)NPEH_ZQcU�xyADCFEcG W`[LxDQgCFQ}H.jDQgC�z\W`[Lz`OY]^QcMYWZUPUfu�{wUPQg]�Qg[VM/QSQgCFO4QcM/�cMB��QgCFxDQg[��w��] �oQcz`Qg[LOYW�M/���gAJxDQg[Jlon�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[���xDNPQ
WVALO+xDQgC©aLEcGD]�QcUP�cQ�KDCc}W`KDW`C�NdQgC4jDW`C+O4NX[Lx+�¨O/Nq[Lx�xDNPQsloRwxypcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[�]�QcMYWZO4MYW`jLNPUDF � O G��gr�NPOYGLQgCT�2ADC u
xDQg[|l)u�RwxLu�r u�t�u�vwQgC4jLNX[LxyAD[LzVQg[S]�NPM�l S �"� 2�G��\�+Wk�\�+A|AD[`M4QgCFOYALEcG`M:F �y� � � ��� ��� G��L�oILxyW`CFM�QcM�WZU¥� F ��O G+jDQ$u
C�NdEcGVM/Qg[�h`I\[��)u�RwxLu�r u�t�u�vwQgC/jLNq[LxyAD[Lz`Qg[m]�NPMwAD[`M4QgCFO/EcGLNdQcxDUPNPEcGLQgC)G=ALOYW`]�]�Qg[LO4QcM/�gAD[Lzy�¨�sILjDQcN`vwQgC/jLNq[LxyAD[Vu
zVQg[��gNq[�xDQg[LQg[�xyWZOwvwQgC/G }WZUPMY[LNPO���£ RwxPS �V£ON��gALz\AD[LO/M4Qg[BQcNq[LQgCwG }I\GLQgC�Qg["R xLu L.I\[L�cQg[VMYC/WZM/NPI\[�W`ALO�� }WZUPUPMg�¨QcNq[LQ
O$ADKDC/WZUPQcNPM/Qg[LxDQ }H.jDQgCFz\WV[Lz`O/M/Qg]�KkQgC/WZMYADC)h`I\[�� � �-N � L �cQcNPz`Qg[�AD[Lx~� }ADC)xDNPQ I�Qg[LNPz`Qg[��=xDQgCFQg[mvwQgC/G }W�UdM$[LNdO
QcNq[LQBG }I\GLQgC�Q �)u L.I\[L�cQg[VMYC/WZM/NPI\[mWVAV����QcNPO/Qg[���� � ��� � L jkQcO/M/Nq]�]�M���NqCFx+�D��[|xDQg[|R�CFI\jkQg[|�2ADCFxDQ4I�Qc��QcNPUPO
QcNq[LQ�_\ADjLNPO/EcGVu¥ª }WZEcGLQg[L�cQg[`MYC�NdQgC�M/Q§AD[Lx QcNq[LQSM/QcM$C/WZz`I\[DW�U u�C4W`AD]��cQg[VMYCFNPQgCFM/QSaLMYC4AD_`MYADC�jkQcI\jDWZEcG`M/QcM(F ��O � OD� G��
r�QcNPxDQ"aLM$C/AD_`M$ADCFQg[��.ADCFxDQg[mW`ALEcG�Nq[ 2)GDRwxypcr�pYt [DWZEHGLzVQc��NPQcO/Qg[��D�gALOYW`]�]�Qg[�]^NdM)�c�sQcN�OYADKDC/WZUPQcNPM/Qg[LxDQg[}H.jDQgC�zy}W`[Lz`Qg[~jDQcN�����S+ND�EL�AD[Lx�����S��c� � ® LPF O ��� O&N G��@BADC�EHG~��WZO/EcGLQgCFO/MYWVC/C/AD[Lz|�2ADCFxDQg[�]�NPM/M/QcUPOoI\KLM/Nq]�W�UdQgCo¢)QgCFO/M4QcUdUqAD[Lz`O$KDW`C/W`]�QcM4QgCol)u�RwxLu�r u�t�u�R�C�I\jDQg[~Nq]
{ UPQg]�Qg[`M4Qg[`h`QgC4G�}WZUPMY[LNPO��`£OND£ONk£q�.QgC/GDWZUPM/Qg[���xDQgCFQg[��o}I\[VM/z`Qg[DCFQ$ªyQc¬LQ"_LADjLNPO/EHGLQ�aL�D]�]�QcMYC�NdQ�W`AV�¥��QcNPO/Qg[���{ ¬`u
Qg]�KLUXWVCFNPO/EHG �Y}ADC�xDNPQmz`QcOYW`]�M/Q�� QcNXGLQ~xDQgC�l)u�RwxLu�r u�t�u�R�C�I\jDQg[JNPO/M�Nq[ . jDjLNPUPxyAD[LzJ�y� �mQcNq[b�o}IL[`M/zVQg[LxDN � u
��C/W`_VM/I`zLC/W`]�] QcNX[LQgC.¢)IZu�RwxLu�r u�t�u�R�CFI\jDQ�xyW`CFz`QcO4M/QcUPUdM¨�
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. jDjLNPUPxyAD[Lz§�y� �k£+�o}I\[VM/z`Qg[LxDNfe©C/W`_VM/I`z\C/WV]�]�QcNq[LQgC�¢)IZu�RwxLu�r u�t�u�R�CFI\jDQm]�NPM"[LIL]�Nq[DWZUPQgC��`£ONk£OND£q�/G+ALOYW`]"u
]�Qg[LO/QcM/�gAD[Lz ¤ UPNq[D_`O$¦"AD[Lxb�oNPM/M4QgC/KDW`C/W`]^QcM/QgC.xDQgCBl)u�R xLu�rwu�tsu�R�CFI\jkQg[i]^NdM�_LADjLNPO/EHG ª©}WZEcGLQg[L�cQg[`M$CFNPQgCFM/QgC
aL��]�]^QcMYCFNPQBNq[ . jDG�}W`[Lz`NPz\_�QcNdM.h`I\] . M4I\]�C/WZxDNqALO�xDQgC.l)u . M/IL]�Q�F O ­ G ¤¥CFQcEcG`M4OY¦c�

@BADCFEHG���NPQcM/hVQcUdxLu . [DWZUP�LO/Qm�2ADCFxDQg[�xDNPQ��,NPM/M/QgC/KDW`C4W`]�QcM/QgC)xDQgCo¢2WVADKLMYKDGDWZO/Q�xDNPQcO/QgCBR�CFI\jkQg[§W`[Lz`QgKDW`��Mg�
@oQgCw�Y}ADC��)u�RwxLu�r u�t�QgC4GDWZUPM/Qg[LQB�oNPM/M/QgC4KDW`C/W`]�QcM4QgCwO/M/Nq]�]�M�]�NPMsxDQg]�}ADjkQgCFQcNq[��DxDQg[mW`[LxDQgCFQo�BC/ADKDKkQg[��Y}ADC
��R xypcrspct:jkQgCFNPEHGVM/Qg[=F � O � O&N � O��LG��T@oNPQS�oNPM/M/QgC4KDW`C/W`]�QcM4QgCoh`I\[ � � � � � [D] �Y}ADGDCFQg[ �gAJQcNX[LQgC�AD[DKDG`�LO/Nfu
_gWZUPNPO/EcG§GLI\GLQg[�@oNPEcG`M/Q�h`I\[���� � � z��ZEg] X���@oNPQ^[DW�EHG~xDQgCoRw�D_L[LI\]�QcM/QgC u�«�QcMYGLILxDQ�jDQcO/M4NX]�]BM4Q"@oNPEcG`M4Q
jDQcMYCc}W�z`M.�Y}ADC��)u�RwxLu�r u�to£	� S � � � ��z
�ZEg]PXZ� �)e Qg[LO4NdEcGVM/UPNdEcG NdO4MoxDNdQ . [D[DW`GD]�Q`��xDNPQ��gALzLC/AD[LxDQ�UPNPQcz`Qg[LxDQaLMYC/AD_VMYADC2GDWVjDQ"_LADjLNPO/EcG~ª©}WZEcGLQg[L�cQg[`MYC�NdQgC�M/Q�aL��]�]^QcMYCFNPQ`�D��WZUPO/EcG�� . [DGDW`[Lx�h`I\[m�,}I\[`M4z`Qg[D]�QcO/OYAD[LzVQg[ WV[
xDNdQcO4Qg[§]�QgGDC/KDGDWZO4NdzVQg[§R�CFILjDQg[~NPO/MBQcOo[LNPEHGVM"]m}IVz`UPNdEcG���QcNq[§aLMYC/AD_VMYADC/]^I\xDQcUPUw�gA~QgC/W`C/jkQcNPM/Qg[§AD[Lx§xyW`]^NdM
xDQg[ 
�NPxDQgCFOYKDC/ALEcGJ�gAJ_`U¥}W`CFQg[���2TCFI`M/��xDNdQcO4QcO$
�NdxDQgC�OYKDC/ALEcGLO�O/Nq[LxbNq[ . jDjLNPUdxyAD[LzJ�y� �¡xDNPQS�oNPM/M/QgC/KDWVC/W¨u
]�QcM/QgC�xDQgC�l)u�RwxLu�r u�t�u�vwQgC4jLNX[LxyAD[LzVQg[�Nq[ . jDG }W`[LzVNdzL_ZQcNPM�h`I\] . M/IL]�C/WZxDNqALO�xyW`CFz`QcO4M/QcUPUdM¨��{wNq[b[DW`GLQc�gA
UdNq[LQgW`C�QgC G+ALO$W`]�]�Qg[DGDW`[Lz���NqCFxbjDQcILjDWZEHGVM/QcM�AD[LxbxyWZxyADCFEcGJxDNPQSaL�\O4M/Qg]�WZM/Nq_ xDNPQcO/QgC��oNPM/M4QgC/KDW`C/W`]^QcM/QgC
AD[`M/QgC4]�W`ALQgCFMg�
@BWZO:OYADKDC/WZUPQcNPM/Qg[LxDQ�vwQgC4GDWZUPM/Qg[ xDQgC�l �+pYr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[ ¤¥l S aLQcUPM/Qg[LQgC�xLu�{wUPQg]�Qg[VMg� � S}H2jkQgCFz\W`[Lz`O$]�QcMYWZUPUfu�{wUPQg]�Qg[VMY¦mG�}W`[Lz`M|O/MYWVC/_Jh`I\[ xDQg] 2��DKbxDQcOSaLQcUPM/Qg[LQgC�xLu�{wUPQg]�Qg[VM/O AD[Lx�xDQcO }H.jDQgC u
z\W`[Lz`OY]^QcMYWZUPUPOBW`j���� [~xDQg[ C�QcNX[LQg[ l � p$r�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[ �Y}ADGDC�M2xDNPQ�aDADjLO/M/NPMYALM/NPI\[ h`I\[Sn)NTxyADCFEHG�t�I
I\xDQgC�t�A��gA�QcNq[LQgC . jLO4Qg[D_\AD[Lz�h`I\[ � � F � �	� O ®	� O � G��H
�NqCFx�W`AV�+xDQg] n)Nfu�RwUqWZM/�oRwM�OYADjLO/M/NPMYALNPQgCFM¨�`O/I���NqCFx � �
NX[¡xDQg[Sl�¤¥n)N���
�� *,+ �g¦ p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[§]�NPM2l S ����2)GmW`jLz`QcO/Qg[D_VMg�D@BWZzVQcz`Qg[|��NqCFxSNq[��+W`R M p r p t
aDADKDC/WZUPQcNPMYAD[Lz AD[VM/QgC/GDW�UXj|hVI\[ � � S O:L jDQcILjDWZEHGVM/QcM:F � � G��`� }WVGDCFQg[LxS�+W`n)N p r p t�[LNPEcG`M�O$ADKDC/WZUPQcNPM/Qg[LxSNPO/Mg�
@oNdQ.G }I`EHGLO4M/Q�jLNdO$GLQgC�Nq[�aLQcUPM/Qg[LQgC�xLu }H2jkQgCFz\W`[Lz`O$]�QcMYWZUPUfu�r�I\C/_gWVC/jLNPxDu�vwQgC/jLN [Lx�AD[Lz`Qg[SjkQcI\jDWZEcG`M4QcM/Q�OYADKDC/WZUPQcNfu
M/Qg[LxDQ }H.jDQgCFz\WV[Lz`O/M/Qg]�KkQgC/WZMYADC=�2ADCFxDQ�]�NPM � �@S+N ­ L�Nq[ �)u�RwxLu�r u�t [DW�EHGLz`Qc�)NdQcO4Qg[��`@oNPQE2©WZM4OYWZEcGLQ`�gxyW`�
NX[|�+W¨u�R xLu�r u�t>aDADKDC4WZUPQcNdM$AD[Lz^AD[VM/QgC/GDW�UXj�h`I\[ � ��S � � �FL jkQcI\jDWZEcG`M/QcMw�.ADCFxDQ�F � � GF�Z�B}W`GDCFQg[Lxm�+W`n)Nqpcrspct
[LNdEcGVMsO$ADKDC/WZUPQcNPM/Qg[LxmNPO/M:Fq�:� G�UdQczVMsxDNPQ P�C/W�z`Q2[DW`GLQ`�LI\j�xyADC�EHG�xDNPQ�aDADjLO/M4NdM$ALM/NPI\[|xDQcO�n�N�xyADCFEHG|Rwx�xDNdQ:G=AVu
O/MYW`[LxDO/xDNPEcG`M4QoxyW`GLNq[Lz`QgGLQg[Lx�z`Q`}W`[LxDQgCFM���NqCFx+�DxyWV�BNqGDC)«§WZ¬\Nq]�AD]:W`[|xDQgC�PyQgC/]^NX_¨W`[VM/QoNq[ . jDG�}W`[Lz`NPz\_ZQcNPM
h`I\]�l X)Y u��¥IL[|�gASW`[LxDQgCFQg[ 
§QgCFM/Qg[|hVQgCFO/EcGLI\jDQg[¡��NqCFx+�
. AV�©xDQgC�r�WZO/NPO�hVI\[$
 QcEHGLO/QcUf�¥QcUPxDOYALO/�cQgKLM/NqjLNqUPNqM }W�M/OFu AD[Lx�
�NPxDQgCFO/M$W`[LxDOY]�QcO/O$AD[Lz`Qg[|�2ADCFxDQg[�xDNPQoOYADKDC/WZUPQcNfu
M/Qg[LxDQg[ }H.jDQgCFz\WV[Lz`O/M/Qg]�KkQgC/WZMYADC�Qg[§jDQcO/M4NX]�]BM¨��H2[VM/QgCBW�UdUPQg[�Nq] ��W`GD]�Qg[ xDNPQcO/QgC . C/jDQcNPM�AD[VM/QgCFOYALEcG`M4Qg[
l)u�RwxLu�r u�t�u�vwQgC/jLNq[LxyAD[Lz`Qg[b¤¥l S�aLE`�D�+A������ 2)]m�L@o�`��{�Cc�\¢)Iy� 2�j��D�ox+�Dn)x+�DaD]m�DR�Cc�D{�A��Dt�Qg¦�NPO/M�xDNPQ
��u�R xLu�rwu�tsu�vwQgC/jLNq[LxyAD[Lz xDNPQ�QcNX[L�cNPz~OYADKDC/WZUPQcNPM/Qg[LxDQ`��@BADCFEcGm«�QcO/OYAD[LzVQg[mxDQcOo]�WZz\[LQcM/NPO/EcGLQg[~«�I\]�Qg[VM/QcO
_ZI\[D[VM/QSW`AV�¥z\C/AD[Lx�xDQcO�«�QcNPO/OY[LQgC G+ALO/M$W`[LxDQcO�xDQgC�OYADKDC/W�UdQcNPM/Qg[LxDQJR�GDWZO/Qg[DWV[`M/QcNPU.xDQgC�vwQgC4jLNX[LxyAD[Lz�W`AV�
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� ®��.Q QgC/]^NdM4M/QcUPM���QgCFxDQg[��Z@oNPQcO/QgC4
§QgCFMw�2ADC�xDQ2AD[`M4QgCwxDQg[ . [D[DW`GD]^Qg[�QgC/]�NPM/M/QcUPMg�VxDQgC�{�[`MY]�WZz\[LQcM/NPO/NPQ$u
C4AD[Lz`OF��W`_`M4I\C�O/QcN � ��xyW�xDNPQ�C/WZO/EcGLQgCFO/M$W`C/CFM/Qg[maLM$CFQcNf��Qg[���}W`GDCFQg[LxSxDQgC.«�QcO/O$AD[Lz�Nq[~QcNq[LQgCB{�jkQg[LQ�KDW`C/WZUPUPQcU
�gAD] P�QcUPx WV[Lz`QcI\CFxy[LQcM|��W`CFQg[ AD[Lx�xyW`� QcOS_ZQcNq[LQ�h`I\[ QcNX[LQgC¡OYADKDC/WZUPQcNPM/Qg[LxDQg[�¢�}ALUPUPQ W`jLzVQcO/EHGLNqC/]�M/Qg[
[LILC/]�WZUPUPQcNPM/Qg[LxDQg[~vwI`UqAD]�Qg[DW`[VM/QcNPUdQ�z`NqjLMg�k@BWZO�I\jDQgCFQB_LCFNPM/NPO/EcGLQ:P�QcUdx�AD[LxSxDQgC�O$ADKDC/WZUPQcNPM/Qg[LxDQ }H2jkQgCFz\W`[Lz
ILGD[LQBQc¬LM/QgC/[LQcO�«§WZz\[LQcM���QcUPxmO/Nq[Lx�Nq[ . jDjLNdUPxyAD[Lz���� O�xyW`CFz`QcO/M4QcUdUPMg�
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. jDjLNPUPxyAD[Lz��y� OD£ �ojDQgC�QcO _LCFNPM/NPO/EcGLQcO P�QcUdx QcNq[LQgC ��u�R xLu�rwu�tsu�vwQgC/jLNq[LxyAD[Lz�Nq[ . jDG }W`[Lz`NPz\_ZQcNPM~h`I\[�xDQgC
2=Qg]�KkQgC/WZMYADCc����] 2=QcNPUXjLNPUPx NdO4M�xDQgC�OYADKDC/W�UdQcNPM/Qg[LxDQ }H2jkQgCFz\W`[Lz§Nq] n2ALUPUf�¥QcUdx�W`[DGDWV[Lx xDQgC 2=Qg]�KDQgC4WZMYAVu
C4W`jDG�}W`[Lz`NPz\_ZQcNPM�xDQgC 
§QcEcGLO/QcUf��QcUPxDOYALO4�cQgKLM/NqjLNqUPNqMg}WZMoxyW`C�z`QcO/M/QcUPUPMg�
@oNPQ�OYADKDC/W�UdQcNPM/Qg[LxDQg[ }H2jkQgCFzy}W`[Lz`Q���QcNPO/Qg[~QcNq[LQ }H2jkQgCFz\W`[LzVOYjDCFQcNPM/Q�h`I\[�� ��� � � L W`AV���=�ojV�sILGLU©xyADCFEcG
�,}I\[`M4z`Qg[\jkQgALz\AD[Lz�_ZQcNq[LQ P�CFQg]�xyKDGDWZO4Qg[�]�NPM�z\CFIL�ZQg]�R�GDWZO4Qg[DW`[`M4QcNdU+[DWZEcGLz`Qc��NPQcO/Qg[���QgCFxDQg[|_y}I\[D[LQg[��VNPO/M
xDNPQcO.QcNq[S��[LxDNP���Y}ADC�xDNPQ"zLCFI\�ZQo��[DGLI\]^I`z`Qg[LNPMg}WZM�xDQgC)vwQgC/jLNq[LxyAD[Lzy�
@BW�O�]�WZz\[LQcM4NdO4EHGLQ~« IL]�Qg[`M|W`]8l)u�R UqWZM/�SxDQgC|l)u�RwxLu�r u�t�u�vwQgC4jLNX[LxyAD[LzVQg[��2ADC�xDQSxyADCFEcG aDALO/�cQgKLM4NXjLNfu
UPNPMg}WZM4OY]�QcO/OYAD[LzVQg[SjDQcO4M/Nq]�]�M"¤ Og� . jLO/EcGD[LNPM/M � � ND�Da�� ®�� ¦c� . ALO2xDQg]:UPNq[LQgW`CFQg[~vwQgCFUqW`AV��hVI\[�� +�* ¤ �.¦s_¨W`[D[
WV[DGDW`[LxBxDQcO�t�ADC�NdQ$u-
 QcNdO4OFu��oQcO/QcM4�cQcOwxyWZO©Q$e+Qg_VM/NPh`Q�]�WZz\[LQcM4NdO4EHGLQ�« IL]�Qg[`MTjDQcO/M/Nq]�]�MT��QgCFxDQg[��g@oNPQ�Q$e+Qg_Zu
M4NdhVQg[�]�W�z\[LQcM/NPO/EcGLQg[|« IL]�Qg[`M4Q2xDQgC�AD[VM/QgCFOYALEcG`M4Qg[�l)u�R xLu�rwu�tsu�vwQgC/jLNq[LxyAD[Lz`Qg[~O/M/Nq]�]�Qg[|z\ALM�]�NPM�NqGDCFQg[
M$GLQcI\CFQcM/NPO/EcGLQg[§vwQgC�z`UPQcNdEcGLO/��QgCFM/Qg[JhVI\[~��CFQcNPQg[bl�X)Y�u�� I\[LQg[�}ADjDQgCFQcNq[��w@oNPQcO/Q 
§QgCFM/Q|O/Nq[LxJNX[ 2TW`jkQcUdUPQm�y� ­
�gALO$W`]�]�Qg[Lz`Q$��W`�ZM¨�
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2TW`jkQcUdUPQ��y� ­ £\{Te+Qg_VM/NPh`QB]�WZzL[LQcM/NPO/EHGLQ�«�I\]�Qg[VM/Q2xDQgC)l)u�RwxLu�r u�t�u�vwQgC/jLNq[LxyAD[Lz`Qg[�Nq]:vwQgC�z`UPQcNdEcG�]�NPM�xDQg[
M$GLQcI\CFQcM/NPO/EcGLQg[�
§QgC�M/Qg[ � �������� �Y}ADC���CFQcNPQ"l X)Y u��¥I\[LQg[��
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. AV�©xDQgC�r�WZO/NPO�hVI\[�aDALO/�cQgKLM/NqjLNPUPNqM }WZM4OY]�QcO/OYAD[LzVQg[S_ }I\[D[LQg[|O/IZ��I\GLUy]�WZz\[LQcM4NdO4EHGLQBWZUPO�W`ALEcG�O$ADKDC/WZUPQcNPM/Qg[LxDQ
�oCFxy[\AD[LzVQg[bQgC ��W`�ZM���QgCFxDQg[��w@oNPQ aDALO4�cQgKLM/NqjLNdUPNPMg}WZM���NPO/M�QcNq[�«§W`�¡�Y}ADC�xDNPQ~« W�z\[LQcM/NPO/NPQgC/AD[Lz�� QcNq[LQgC
aDADjLO/MYW`[L�`�VxDNdQBWVAV��z\C4AD[Lx�QcNq[LQcO�}WVAD�ZQgCFQg[ PyQcUPxDQcO���QgCF�c�.AD[Lz`Qg[��)NXC�x+��¢)NPQgC/jDQcN�z`NPUPM�� S ���i�LaDADKDC/WZUPQcNfu
M/QgCc�LxDNPQ"AD[VM/QgC/GDWZUqj|xDQcOoAD[`M/QgC�Qg[m_\CFNPM/NPO/EcGLQg[3P�QcUPxDQcO�� � ��KDQgC���Qg_VM/Qo@oNqW`]�WZzL[LQcM/Qg[|xyW`CFO/M4QcUdUPQg[J¤
�7S �o�g¦c�
�sQcNPO/Qg[¡QcNq[LQ"aDALO/�cQgKLM/NqjLNPUPNqMg}WZMo�c�)NdO4EHGLQg[���S � AD[Lx �o�"WVAV���

>NqCFxmxDNPQo«§WZz\[LQcM4NdO4NdQgC4AD[Lz!� O$ADKDC/WZUPQcNPM/Qg[LxDQgC2lon)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�jDQcN©_�I\[LO/MYW`[VM/QgC�2+Qg]�KkQgC/WZMYADC
NX[ . jDG�}W`[LzVNdzL_ZQcNPM�h`I\[,QcNq[LQg] }WVAD�ZQgCFQg] �oUPQcNPEHGV�¥QcUPx"�:z`Qg]�QcO/O4Qg[��ZO/IoU¥}W`�ZMTO/NPEHG�Nq] CFQcNq[�xDNqW`]�WZz\[LQcM4NdO4EHGLQg[
G+ALO/MYW`[Lx|W`ALOwxDQgCwxDI\C�MwUdNq[LQgW`C�Qg[�aLM/QcNPz\AD[Lz�xDQgC#�:¤$��¦ u . jDG�}W`[Lz`NPz\_ZQcNPM�xDQgC vwI`UqAD]�Qg[DW`[VM/QcNPUyxDQgC OYADKDC/WZUPQcNfu
M/Qg[LxDQg[§R�GDW�O/Q�jDQcO/M/Nq]�]^Qg[���@oNdQ�OYADKDC4WZUPQcNdM4Qg[LxDQ R�GDWZO/Q�xDQgC.OYADKDC/WZUPQcNPM/Qg[LxDQg[Jlon�Nqp¨rsp$t�u�vwQgC/jLNq[LxyAD[Lz`Qg[
AD]�� WV�ZM�M��DKLNPO/EcGLQgCF��QcNdO4QBQcNq[LQg[~vwI`UqAD]�Qg[DW`[VM/QcNPU©h`IL[ � � ® � � � O ®.Q �H2] xDNPQ�OYADKDC/WZUPQcNPM/Qg[LxDQ }H2jkQgCFz\W`[LzVO/M/Qg]�KkQgC/WZMYADC �����gA�jDQcO/M/Nq]�]^Qg[����2ADCFxDQ�xDNPQ 
§QcEcGLO/QcUf��QcUPxDOYALO/�cQgKVu
M/NqjLNdUPNPMg}WZM§]�NPM~QcNX[LQgC 
§QcEcGLO/QcUf�¥QcUdxyWV]�KLUPNdM$ALxyQ hVI\[ �	� � �b] 2 jDQcNBQcNq[LQgC P�C�Qc��ALQg[L�§hVI\[�� ­`­ ¢)�§I\GD[LQ
�gALOg}WZM/�cUPNPEHGLQcO§�,UdQcNPEcGV��QcUPx�z`Qg]^QcO/O/Qg[��������)NXC�x W`ALOmxDQg[ �s¤ �2¦ u }H.jDQgC�z\W`[Lz`OY_LADCFh`Qg[�jkQcO/M/Nq]�]�MSAD[Lx�W�UdO
xDQgC�
§QgCFM��¥QcO/M/z`QcUPQcz`Mg��jkQcNBxDQg] � AD] � �4Q Nq]�vwQgC�z`UPQcNdEcG �gADCmaDALO/�cQgKLM/NqjLNPUdN Mg}WZM �&%�Nq] [LI\C/]�WZUPUPQcNfu
M/Qg[LxDQg[ G+ALO/MYW`[Lx§W`jLzVQcOYAD[D_ZQg[~NPO/Mg� . jDjLNPUPxyAD[Lz ® �q���cQcNPz`MoxDNPQ 2+Qg]�KDQgC/WZM$ADC/W`jDG�}W`[Lz`NPz\_�QcNdMoxDQgC�
 QcEHGLO/QcUfu
��QcUPxDOYALO/�cQgKLM4NXjLNPUqNPMg}W�MBh`I\[¡h`QgCFO/EcGLNPQcxDQg[LQg[§¢)I"&�� *,+-&`n)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[ NX]DL.I\[L�cQg[VMYC/WZM4NdIL[LOYjDQgCFQcNPEcG
�(' � ' �`�`«�NPM�O/M4QcNdzVQg[LxDQgCs¢)IZu L.I\[L�cQg[VMYC/W�M/NPI\[�Nq[�xDQg[�¢)I"&�� *,+-&`n�Nqp¨rsp$t�u�vwQgC/jLNq[LxyAD[Lz`Qg[¡��NqCFx|xDNdQ.OYAVu
KDC/WZUPQcNPM/Qg[LxDQ }H.jDQgCFzLW`[Lz`O/M/Qg]�KDQgC/WZM$ADCwh`I\[ ��� S � ®	�O� L��VxDQg] 
 QgCFM�xDQgCsC�QcNX[LQg[ �on)NXpcr�pct�u�vwQgC4jLNX[LxyAD[Lz��
W`AV� ��� S � � ® L���xDQg[ 
§QgCFMmxDQgCSC�QcNX[LQg[ ¢�I\n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lzy�oW`jLzVQcO/Qg[D_`M¨��@oNdQ v�W`CFNqWZM/NPI\[�xDQgC
� � u-
§QgC�M/Q�Nq[JxDQg[b¢)I"&�� * +G&Vn�Nqpgr�p$t�u�vwQgC/jLNq[LxyAD[Lz`Qg[�h`QgCFU¥}W`AV�¥M�UPNX[LQgWVC�]�NPM�xDQgC�¢�I�u L.I\[L�cQg[`M$C/WZM/NPI\[���)`Q
z\Cc}I\�ZQgC.xDQgC�¢)IZu��oQgGDW�UdM�Nq[§xDQg[ vwQgC/jLNq[LxyAD[Lz`Qg[bNPO/M¨�+xDQcO/M/I~z\Cc}I\��QgC.��NqCFx§xyWZO�KDW`C/W`]�W�z\[LQcM/NPO/EcGLQ aLNPz\[DWZU
xDQgC 
§QcEcGLO/QcUf��QcUPxDOYALO/�cQgKLM4NXjkNPUqNPMg}WZMoI\jkQgC/GDWZUqjmxDQcO.OYADKDC/WZUPQcNPM/Qg[LxDQg[ }H.jDQgCFz\WV[Lz`Og� P2}ADC�xDNPQcO/QcOoaLNdzL[DWZU+NPO/M�xyWZO
Q$e Qg_VM/NPh`Qm]�WZz\[LQcM4NdO4EHGLQ|«�I\]�Qg[VMoNX[JxDNPQcO/Qg[JvwQgC4jLNX[LxyAD[LzVQg[bh`QgC/WV[`MF��I\CFM/UPNPEcG���@oNdQcO4QgC"r�Q$��AD[Lxi�)NXC�xiNq]
. jLO/EcGD[LNPM/M � �ONoh`QgC�M/NPQ$��Mg�L@BWZO�Q$e+Qg_`M/NPh`Qo]�WZzL[LQcM/NPO/EHGLQ.«�I\]�Qg[VM�Nq[|xDNPQcO/Qg[|vwQgC/jLNq[LxyAD[Lz`Qg[¡NdO4MsO4I���I\GLUk� }ADC
xyWZO�KDW`C/W`]�W�z\[LQcM/NPO/EcGLQ aLNPz\[DWZU�WZUPO�W`ALEcG�� }ADCoxDNPQmv�W`C�NXW�M/NPI\[JxDQgC�OYADKDC/WZUPQcNPM/Qg[LxDQg[ }H.jDQgC�z\W`[Lz`O/M4Qg]�KDQgC/W�u
MYADCoh`QgC4W`[`MF��I\CFM4UdNPEcG���P }ADGDCFMBxyW�OBvwI\C/GDWV[LxDQg[LO/QcNq[Jh`I\[§]�W�z\[LQcM/NPO/EcGLQg[§«�I\]�Qg[VM/Qg[�Nq[ xDQgC�vwQgC/jLNq[LxyAD[Lz
�gADC"¢)QgC/W`jLO4QcM/�gAD[Lz�h`I\[ � �$�=O/I���NqCFxixDNPQcO�W�UdO�]�W�z\[LQcM/NPO/EcGLQSRwW`W`C/jDCFQcEcGLAD[Lz jDQc�cQcNPEcGD[LQcMg�w@oNPQS]�WZzL[LQ$u
M/NPO/EHGLQ|RwW`W`C/jDCFQcEcGLAD[LzS[�}W`GLQgC.�gA§AD[VM/QgCFOYALEcGLQg[§AD[Lx§xDNPQ�jkQcz`UPQcNdM4Qg[LxDQg[ {Te+Qg_VM/Q"WVAV���gAD_VU¥}W`CFQg[��©_¨W`[D[§W`]
QcNX[V��WZEcGLO/M/Qg[�xyADC�EHG�xDNPQ+*�_VUXW�O/O/NPO/EcGLQ-,)« QcM$GLI\xDQ�z`QcO/EcGLQgGLQg[��ZxDNPQ�xyW`CFNq[�jDQcO4M/QgG`M¨�gNq[�xDQg[�l��`l ( * + �Zn�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[�QcNq[�AD[D]�WZz\[LQcM/NPO/EcGLQcO�l ( u�{ UPQg]�Qg[`MwKDW`CFM4NdQcUPUDxyADCFEcGoQcNq[�]�WZzL[LQcM/NPO/EHGLQcOwl)u�{wUPQg]�Qg[VMT�gAoOYADjVu

� ®
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. jDjLNPUPxyAD[Lz ® �q�`£ 2=Qg]�KDQgC/W�MYADC/W`jDG�}W`[LzVNdzL_ZQcNPM�xDQgC 
§QcEcGLO/QcUf��QcUPxDOYALO4�cQgKLM/NqjDNPUqNPMg}WZM�h`IL[ h`QgCFO/EcGLNPQcxDQg[LQg[
¢)I"&�� *,+-&`n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[��

O4M/NPMYALNPQgCFQg[��L@oNdQ.OYADKDC/W�UdQcNPM/Qg[LxDQg[~{wNPz`Qg[LO/EcGDW¨�¥M/Qg[�xDQgCsGLQgC�z`QcO/M/QcUPUPM/Qg[ml � l ( *,+�� n�N p r p tsu�vwQgC/jLNq[LxyAD[Lz`Qg[§¤ Og�
2TW`j ­ � ­ ��a�� ­ �L¦�O/Nq[Lx�O/QgGDC|AD[`M4QgCFO/EcGLNdQcxDUPNPEcG���� [ . jDG }W`[Lz`NPz\_ZQcNPMmh`IL]�Q$e+Qg_VM/NPh`Qg[�xDQ �oQg[D[LQcO�u P�W`_VM/I\C
xDQgC�l � l ( *,+�� n)N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[���QgCFxDQg[ AD[VM/QgCFO/EcGLNPQcxDUdNPEcGLQ vwQgCFU }W`AV�¥Qbh`I\[ � � jDQcI\jDW�EHGVM/QcMg� H2]
GLNPQgCF�gA QcNX[LQg[ }H2jkQgC/jLUPNdEc_��gA�jDQg_ZI\]�]�Qg[���O4NX[Lx NX[�xDQg[ . jDjLNdUPxyAD[Lz`Qg[ ® �ON AD[Lx ® � ­ IFQc��QcNPUdOS]^QgGDCFQgCFQ
l��Zl ( * + �`n)Nqpgr�pct�u�«�NPO/EHGDC�QcNXGLQg[|xyWVCFz`QcO/M/QcUPUPMg�LNq[|xDQg[LQg[|QcNq[ml)u�{wUPQg]�Qg[VM�xyADCFEcG�AD[VM/QgCFO/EcGLNPQcxDUPNdEcGLQ�aDADjLO/M/Nfu
M$ALM/NPI\[LO/QcUPQg]�Qg[VM/QSl ( QgCFO/QcM/�cM��2ADC�xDQ`� � [ . jDjLNPUPxyAD[Lz ® � NmO/Nq[LxbxDNPQ ���H¤���� ����� ¦ u-
§QgCFM4Q�xDQgC�]�WZz\[LQcM/NPO/EcG
ILCFxy[LQg[LxDQg[SaL�LO/M/Qg]�Qo¢)I"&;')( *,+-&`n)Nqpcr�pct�AD[Lxm@o�B&;')( *,+-&`n)NXpcr�pct�]�NPM2l ( S ���D�+AmAD[LxS�+W�xyWVCFz`QcO/M/QcUPUPMg�
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. jDjLNPUPxyAD[Lz ® �OND£�aDADKDC/WZUPQcNPM/Qg[LxDQ }H2jkQgCFz\W`[LzVO/M/Qg]�KkQgC/WZMYADCFQg[ h`I\[�¢�I�& ' ( *,+-&`n)Nqpcrspct�¤�UdNq[D_ZQcO 2=QcNPUXjLNPUPxy¦
AD[LxJ@o�8& ' ( *,+-&Zn�Nqp¨rspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[�¤¥CFQcEcG`M4QcO:2+QcNPUqjLNPUdxy¦�¤¥l ( S ���+�+A��©�+WV¦oNq[ . jDG�}W`[Lz`NPz\_�QcNdM�h`I\]
Q$e+Qg_VM/NPh`Qg[|xDQ"�,Qg[D[LQcOFu P�WV_`M/ILCc�
� [~xDQg[ ¢)I & ')( *,+-& n�N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[ ��NqCFx~� }ADC2l (=S ���y��NPQ�jDQgC�QcNdM4OoQgCF� }W`GD[VMg��QcNX[LQ�UPNq[LQgW`CFQ�aD_¨W¨u
UPNPQgC/AD[Lz�h`I\[����c¤��y¦.Nq]�z`QcOYW`]�M/Qg[ L.I\[L�cQg[VMYC/WZM4NdIL[LOYjDQgCFQcNPEcGbjDQcI\jDW�EHGVM/QcMg��@oNPQcO/QcO�vwQgC/GDWZUPM/Qg[ ��NqCFx>}ADjLUPNfu
EcGLQgCF��QcNPO/QoWZUPO�xDQ2�,Qg[D[LQcOFu�aD_gWZUPNPQgC/AD[LzmjDQc�cQcNPEcGD[LQcMg�y��] P�WZUPU�l ( S��=A�jLUPQcNXjLM)xDQgC�
§QgCFM�h`I\[ ���=�c��NPO/EcGLQg[
� S��i¤���� S�� � ® ¦�AD[Lx �CS �	� � ¤��	� ����� S ­	� � ® ¦"[DWVGLQc�gAb_ZI\[LO/MYWV[`M�AD[Lx O4M/QcNPz`M��Y}ADC�_VUPQcNq[LQgCFQ§¢�IZu
L.IL[L�cQg[`MYC4WZM/NPI\[LQg[JUPNq[LQgW`C�jLNPO|�gAD] � � u-
§QgC�M��Y}ADC�xyWZO|CFQcNq[LQ �+ADn)Nqpgr�pct:W`[���P2}ADC�l ( S �+W~��NqCFxbQcNq[LQ



� �

O/MYW`C/_�Q . jLO4Qg[D_\AD[Lz|h`I\[ ���wNq[ . jDG�}WV[Lz`NPz\_ZQcNPM�h`I\[�xDQgC�W`jD[LQgGD]^Qg[LxDQg[S¢)IZu L.I\[L�cQg[VMYC/WZM/NPI\[|jDQcILjDWZEHGVM/QcMg�

 }WVGDCFQg[Lx|� }ADC�¢)I\n)N p r p t�xDNPQBaDADKDC/W�UdQcNPMYAD[LzmjDQcN=QcNX[LQgC)G }I\GLQgCFQg[ 2=Qg]�KkQgC/WZMYADC�WZUPO�xDNPQBW`[VM/Nf��QgC4CFI\]�WZzL[LQ$u
M/NPO/EHGLQ��oCFxy[LAD[Lz�QcNX[LO4QcM/�cMB¤ � ��� � % ¦c�Z��NqCFx|xDNPQo@o��n)N p r p tsu�vwQgC/jLNq[LxyAD[Lz�QgCFO/M�NX]:W`[VM/Nf�¥QgC/CFI\]�W�z\[LQcM/NPO/EcG
z`QcI\CFxy[LQcM/Qg[ G+ALO/MYWV[LxmOYADKDC/WZUPQcNPM/Qg[Lx ¤ ��� � � %2¦c�D@oNPQcOojDQcxDQgALM/QcM¨�yxyW`�^O/NPEHG~W`ALEHG|Nq[~@o�8& ' ( *,+-&Zn�Nqp¨rspctsu
« NPO/EcGDCFQcNqGLQg[�jkQcN�GLI\GLQg[ @o�`u L.IL[L�cQg[`MYC4WZM/NPI\[LQg[bxDNPQ§aDADKDC/WZUPQcNPMYAD[Lz�QgCFO/M�Nq] W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcGbzVQ$u
I\CFxy[LQcM/Qg[ G+ALO4MYW`[Lx W`ALOYjLNPUPxDQcMSAD[Lx xDQgC � �c¤���¦ u�vwQgCFUqW`AV�oxyADCFEcGbxDQg[ WV[`M/Nf�¥QgC/CFI\]�WZz\[LQcM/NPO/EcGJz`QcI\CFxy[LQcM4Qg[
G+ALO/MYW`[Lx~Nq[mxDNPQcO/Qg[�«�NPO/EcGDCFQcNqGLQg[ jkQcQcNq[Vª�AD�ZMB��NqCFx+��@BW�[LNPEcG`MY]�WZz\[LQcM/NPO/EcGLQBvwQgC/AD[DC�QcNX[LNPz\AD[LzVQg[§Nq[�W`[VM/Nfu
��QgC/C�I\]�WZz\[LQcM4NdO4EHG.z`QcILCFxy[LQcM/Qg[BaDADKDC4WZUPQcNdM4QgC/[�KDW`W`C/jDCFQcEcGLQg[LxB�)NXC4_ZQg[=F O � GF�Y�)NXC�xBNq[oxDQg[�@o�8& ' ( *,+-&Zn�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[bNq] vwQgCFz`UPQcNPEHGb]^NdM�xDQg[J¢�I�&�' ( * +G&Zn)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[��wNq[JxDQg[LQg[ O/NPEHGJxDNPQmaDADKDC/W¨u
UdQcNPMYAD[Lz NX] KDW`C4W`]�WZz\[LQcM4NdO4EHGLQg[ G+ALO/MYWV[Lx W`ALOYjLNPUPxDQcMg�oQcNq[LQbO/Mg}WVC/_ZQgCFQ . ALO/��NqC/_LAD[Lz�xDQgC�aDADjLO/M/NPMYALM/NPI\[
h`I\[ @o�§xyADCFEcGbAD[D]�WZz\[LQcM/NPO/EcGLQSl (fu�{wUPQg]�Qg[VM/QSW`AV� ����jDQcI\jDWZEcGVM/QcMg�T@oQgC�z`UPQcNdEcGLQ { e+Qg_`M,�Y}ADGDCFM�Nq[bxDQgC
¢�I"&Z�+WB*,+-&`n�Nqp¨rspctsu�« NPO/EcGDCFQcNqGLQ��Y}ADCo¢)IZu L.I\[L�cQg[VMYC/W�M/NPI\[LQg[��+jDQcNwxDQg[LQg[����2_VUPQcNq[LQgCBWZUPO � % �)NXC�x+���gASQcNfu
[LQgCoxDQgALM/UPNPEHGJhVQgCFO/Mg}W`C4_`M/Qg[ . jLO/Qg[D_LAD[Lz hVI\[ ���$�+@oNPQ�zVQg[DW`ALQg[ . ALO/��NqC/_LAD[Lz`Qg[JxDQgCBRwW`WVC/jDCFQcEcG\AD[LzmNq]
W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcGozVQcI\CFxy[LQcM/Qg[MG+ALO/MYW`[Lx�O/IZ��NPQ�xDQgCw{ NX[Vª�AD�.xDQgCTAD[VM/QgCFO/EcGLNPQcxDUdNPEcGLQg[mAD[D]�WZz\[LQcM4NdO4EHGLQg[
l ( u�{ UPQg]�Qg[`M4Q"W`AV� ���Y�L��NqCFx~Nq] LoW`KLNPM/QcUT�`�oW`ALOF�Y}ADGDCFUPNPEHG~xDNPOY_LALM/NPQgCFMg�
P2}ADC�@o�B&�� *,+-&`n)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[���NqCFxb�Y}ADC � ' ��� �b¤���� ����� S ®	� ��� ¦oQcNq[�W`[D[�}W`GLQgC4[Lx UPNq[LQgW`CFQgC
vwQgCFUqW`AV�sh`IL[ ���c¤���¦2jkQcI\jDWZEcG`M/QcM¨�yxDQgCoW`AV��xDQgC.@o�Vu�aLQcNPM/Q�Nq]�]�QgC.ª�W�EHGLQgC)��QgCFxDQg[Lx�NX[ xDQg[ ��� u-
§QgCFMoxDQgC
CFQcNq[LQg[J@o��n)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz§QcNq[LU�}WVAV��Mg�w¢)NPUdO4EHGLQgC�QcM�WZU¥� F �&� G�jDQgCFNPEcG`M/Qg[ h`I\[ QcNX[LQg] xDQgALM/UPNdEcGbW`ALO/zVQ$u
KDCc}WZz`M/Qg[|«�Nq[LNq]�AD] NX] ���c¤��y¦ u�vwQgC�UXWVAV���D@BWVjDQcNTO/Nq[D_`M ����Nq] r�QgCFQcNPEcG � ' � 'C�	� � ¤ � ' �	� ����� ' � � O � ¦
UdNq[LQgW`C.jLNPO2�gAD] � � u-
§QgC�M�xDQgC�CFQcNq[LQg[m@o�Dn)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzSWVjmAD[Lx G�}W`[Lz`M�Nq] r�QgC�QcNdEcG ��� �(' � ' �
¤ � � O � ' �	� ����� ' �	� � �V¦�UPQcNPEHGVMBxyADC�EHG��=� W�O2xDQg]�vwQgCFUqW`AV��h`I\[����.xDQgCo¢�I"&V�+A�*,+-&`n)NXpcr�pct�u�«�NPO/EcGDCFQcNqGLQ
}W`GD[LQcUPMg�D@oNPQ2O$ADKDC/WZUPQcNPM/Qg[LxDQ }H2jkQgCFz\W`[Lz`O4M/Qg]�KDQgC4WZMYADCwxDQgC @o�B&Z�+A�*,+-&`n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz���}W�UdUPM�hVI\[�xDQgC
�+AVu�CFQcNPEHGLQg[JaLQcNPM/Q|O/QgGDC.O/M/QcNPUs]^NdMo��WZEcGLO/Qg[LxDQgC,@o�`u L.I\[L�cQg[VMYC/W�M/NPI\[�W`j��+r�QcN � � �	� �`® ¤��	� ����� � ®	� ­ �g¦
_gW`[D[~_ZQcNq[LQ"aDADKDC/WZUPQcNPMYAD[LzS]�QgGDC)jDQcI\jDWZEcGVM/QcM���QgCFxDQg[��y{�CFO/M2jkQcN1L.I\[L�cQg[VMYC/WZM/NPI\[LQg[ ��� � � � ® ¤��	� ����� �
�	� �`­ ¦���NqCFx���NPQcxDQgCoaDADKDC/W�UdQcNPMYAD[LzSjkQcI\jDWZEcG`M4QcMg�y��I\jkQcN�����O/M/QcNPUwjLNPOo�gAD] 
§QgC�M�xDQgCoCFQcNq[LQg[~@o��n)Nqpcrspctsu
vwQgC/jLNq[LxyAD[Lz W`[LO/M/QcNPz`Mg����[b@o�8&Z�+W�*,+-&`n)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[���NqCFx�xDNPQ aDADKDC/WZUPQcNPMYAD[Lz jkQgCFQcNPM/O�xyADC�EHG
� Q �+W|h`IVUdUPO/M }W`[LxDNPz AD[VM/QgCFxyC }ALEH_VMg��@BW`]�NPMoNPO/M�NX]�@o� & ' ( *,+-& n)N p r p t�u�aL�LO/M/Qg] xDQgC�{wNq[Vª�AD�~xDQgCBAD[D]�W�u
z\[LQcM/NPO/EcGLQg[SaLQcUPM/Qg[LQgCFxDQ�l ( WVAV� � � Nq]�r�QgCFQcNPEcGmz`QgC�NX[LzVQgC L.I\[L�cQg[VMYC/W�M/NPI\[LQg[�� }ADC)l ( S � WV] zVQgCFNq[Lz`O/M/Qg[
AD[Lxm� }ADC2l (&S��=W�W`] O/M }W`C/_VO/M/Qg[�����]�r�QgCFQcNPEcGSzLCFI\�ZQgCEL.IL[L�cQg[`MYC4WZM/NPI\[LQg[mxDQgC.AD[D]�WZzL[LQcM/NPO/EHGLQg[~aLQcUPM/Qg[Vu
QgCFxDQoNPO/M2W`AVe }WZUPUPNPzy�yxyWV�BxDNPQ�� � u . jLO/Qg[D_LAD[Lz�� }ADC�l � l ( *,+�� n�N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[ NX] P�WZUPU+h`IL[�l ( S��+A
xDQgALM/UPNdEcG|O/Mg}WVC/_ZQgCTW`ALO/z`QgKDCc}W�z`MwNPO/Mg�`WZUPOw�Y}ADC�l ( S ���V@oQgC�H2[VM/QgCFO/EcGLNPQcx��c�)NdO4EHGLQg[�l ( S � AD[Lxm�+A�_�I\]�]�M
xyADCFEHG¡xDNPQBz\Cc}IL�ZQgCFQ.@oN e+QgCFQg[L��xDQgC��¥IL[LQg[DC/WZxDNPQg[~�c��NPO/EHGLQg[~�+ASAD[Lx�lCS�¢�I��D@o��Nq]:vwQgC�z`UPQcNdEcG�]�NPM2xDQgC
�c��NPO/EHGLQg[ ��AD[Lx�l��gALO/M$W`[LxDQ`� . AV�+xDNPQcO/Qg[ G+ALOYW`]�]�Qg[DGDW`[LzB�)NXC�x�Nq[�xDQg[ LoWVKLNdM4QcUX[~� � AD[Lx��`��z`Qg[DW`ALQgC
QcNX[LzVQcz\W`[Lz`Qg[��
@oNdQ . jDCFNq_ZIVO/IZh`u��,I\C�� _ZIZhVu 2�GLQcI\CFNPQ�F ��G=jkQcO/EcGDCFQcNqjLM"xDQg[~vwQgCFUqW`AV��h`IL[ � � Nq[ . jDG }WV[Lz`NPz\_ZQcNPMoh`I\[~xDQgC.vwQgC u
AD[DCFQcNq[LNdzLAD[Lz`OY_ZI\[L�cQg[VMYC/W�M/NPI\[~� }ADC�O/EcGV� W�EHG|h`QgC�x }AD[D[`M/Q�aDADKDC/W�UdQcNPM/QgC���O/NPQ^_¨W`[D[�jDQcNTO/EcG`��WZEcGLQgC 
 QcEHGLO/QcUfu
��NqC/_\AD[Lz�xDQgC�]�WZzL[LQcM/NPO/EHGLQg[ vwQgC/AD[DCFQcNq[LNPz\AD[Lz`Qg[ �Y}ADCoz`QgC�NX[LzVQ�Q$e+Qg_VM/NPh`Q�xDQm�oQg[D[LQcO�u P�W`_VM/I\CFQg[ UPNq[LQgW`CFNfu
O/NPQgCFM���QgCFxDQg[�¤�Og���oU¥��ND�q�`�V� a��.� ® ¦ �1P.}ADC�G�}I\GLQgCFQSQ$e+Qg_VM/NPh`QmxDQ �,Qg[D[LQcOFu P�WV_`M/ILCFQg[b[LNq]�]�M ����O/Mg}W`C4_ZQgC
W`j�AD[Lx ��I`UPz`M~xDQg] xyADCFEHG �oUPQcNPEcG\AD[Lz�ND� � � jDQcO/EcGDCFNPQgjDQg[LQg[ vwQgCFUqW`AV�/� H.]�xDNPQ . jLO/Qg[D_LAD[Lz>hVI\[ ���
NX[�l��Zl ( * + �`n)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[ W`AV�¥z\C/AD[Lx xDQgC�]�WZz\[LQcM4NdO4EHGLQg[ RwW`W`C/jDC�QcEHGLAD[Lz Nq] ��W`GD]�Qg[ xDQgC
. jDCFNq_ZIVO/IZh`u��,I\C�� _ZIZhVu 2�GLQcI\CFNPQ�QcNq[LI\C�xy[LQg[ �gAb_�}I\[D[LQg[��w�)NXC�x xyWZO�aL�LO/M/Qg] �,x-&�� * +G&Vn�Nqpcr�pct�jDQcM$C/WZEcGVu
M/QcMg��xyW ���)Nq[§xDNPQcO/Qg[ vwQgC/jLNq[LxyAD[Lz`Qg[bKDC/W`_VM/NPO/EcG§[LNPEHGVM�xyADCFEcG LoCFNPO/MYWZUPUf�¥QcUdxDQ$e+Qg_VM/QSjDQcQcNq[Vª�AD�ZM���NqCFx+�T��[
. jDjLNPUPxyAD[Lz ® � ­ O/Nq[Lx§xDNPQ�vwQgCFU¥}W`AV�¥Q�h`IL[ ���c¤���¦��Y}ADCoxDNPQ�vwQgC/jLNq[LxyAD[Lz`Qg[ ' & � *,+-&`n)Nqpcrspct�]^NdM�l S ¢�Iy�
{�Cc��2)j=F � � G AD[LxS�oxmxyWVCFz`QcO/M/QcUPUPMg�
G+AD[�}WZEcGLO/M���I`UPz`Qg[ xDNPQ ���H¤ �y¦ u-
§QgC�M/Q�WZUPUPQgC�h\NPQgC�aL�LO/M/Qg]�Q|QcNq[LQg] UPNq[LQgW`CFQg[JvwQgCFUqW`AV�/�waLEHGLI\[bjkQcN�_`UPQcNq[LQg[
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. jDjLNPUPxyAD[Lz ® � ­ £waDADKDC/WZUPQcNPM/Qg[LxDQ }H.jDQgC�z\W`[Lz`O/M4Qg]�KDQgC/W�MYADC�h`I\[ ��&�' ( * +G&Zn)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�¤�� S
¢)Iy�L{�Cc� 2�j=F � � G��L�oxy¦wNq[���jDG�}WV[Lz`NPz\_ZQcNPM�h`I\] Q$e+Qg_`M/NPh`Qg[�xDQo�oQg[D[LQcOFu P�W`_`M4I\Cc�Z@oNPQ2xyADC�EHGLz`Qc�cIVz`Qg[LQB��Nq[LNPQ
Qg[VM/OYKDC�NdEcGVM�xDQgC��ojDCFNq_ZI`O4I�hVu��oILC�� _ZIZhVu 2�GLQcI\CFNPQ`�

Q$e+Qg_VM/NPh`Qg[|xDQB�oQg[D[LQcO�u P�W`_VM/I\CFQg[�UPNPQcz`Qg[mxDNPQ � � u-
§QgCFM4Q2xDQgCE2)j�� ���
	��`n)N p r p t�u�AD[LxS�ox������
	��Zn�N p r p t�u
vwQgC4jLNX[LxyAD[LzVQg[�QcMF��WZOmAD[`M/QgC�xDQg[�Qg[VM/OYKDCFQcEcGLQg[LxDQg[C
§QgC�M/Qg[ � }ADCml S ¢)I AD[Lx {�Cc��@oQgC�� � u�vwQgCFUqW`AV�
� }ADC�xDNPQcO/Qo«�NdO4EHGDCFQcNqGLQg[~_gW`[D[|xyADCFEcG�xDNdQ��ojDCFNq_ZI`O4I�hVu��oILC�� _ZIZhVu 2�GLQcI\CFNPQ2jkQcO/EHGDC�NdQgjkQg[m��QgCFxDQg[��L��I\jDQcN�xDNPQ
aDADKDC4WZUPQcNdM$AD[Lz jkQcN�QcNq[LQg]:Q$e+Qg_VM/NPh`Qg[|xDQo�oQg[D[LQcOFu P�W`_`M4I\Cwh`IL[ �	� ����� S�� � ® �gALOYW`]�]�Qg[LjDCFNPEcG`Mg�D{�CFO/MYW`AD[Vu
UPNPEcGLQgCF��QcNdO4Qo��NqCFx��Y}ADCwxDNPQB¢)I � � �
	�� n�Nqpcr�pct�u�«�NPO/EHGDC�QcNXGLQ|}ADjkQgC�xDQg[��|}ALUdM4NdzL_ZQcNPM/OYjDQgC�QcNdEcG|xDQgC���jDC�NX_�I`O/IZh`u
�,I\C�� _�I�hVu 2�GLQcI\C�NdQJGLNX[DWVALOg�oQcNq[LQbUPNX[LQgWVCFQ aD_gWZUPNPQgC/AD[Lz h`I\[ ���mNq] z`QcOYWV]BM4Qg[+L.I\[L�cQg[VMYC/WZM/NPI\[LO$jDQgCFQcNPEcG
jkQcI\jDWZEcG`M4QcM ¤ Og���ojDj�� ® �ON`¦ �©{wO�NdO4M�jDQg_¨W`[D[`M¨�wxyW`��Nq[blon)NXp¨r�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[���NX[ xDQg[LQg[bxyWZO|l X)Y u
� I\[m_ZQcNq[LQ�W`jLz`QcO/EcGLUPI`O/O/Qg[LQ����ku�aLEHGDW�UdQ�jDQcO/NPM/�cM¨��LoCFNPO/MYWZUPUf�¥QcUdxDQ$e+Qg_VM/Q�xDNPQ��ojLO/Qg[D_LAD[Lz�hVI\[����sC�QcxyAL�cNdQgC�Qg[
_�}I\[D[LQg[=F �V­ G���r�QcN�r�QgCg}ALEH_VO/NPEcG`M/NPz\AD[Lz~xDQgCFLoCFNPO/MYWZUPUf�¥QcUdxDQ$e+Qg_VM/QmNq[§¢)I\n�Nqpcr�pct�]~}AD�ZM4Q"QcNq[J]�ILxDNOJy�cNPQgCFM4QgCc�
xyW�O^GLQcNq�ZM�xDQgALM/UPNPEcG _VUdQcNq[LQgCFQgC �wxDQ �,Qg[D[LQcOFu P�WV_`M/ILCBhVQgCF��Qg[LxDQcM"��QgCFxDQg[��=xDQgC�xDNdQ ���c¤���¦ u���jDG�}WV[Lz`NPz\_ZQcNPM
xDQgC�¢�I � � �
	�� n)Nqpcrspctsu�« NPO/EcGDCFQcNqGLQBW`AV��xDNdQ.xDQgC��,x � � �
	�� n)Nqpcr�pct�u�«�NdO4EHGDCFQcNqGLQBKDCFI>I�NP�cNPQgCFQg[���}ADCFxDQ`�`@oQgC
vwQgC�OYALEHG�� xDNdQcO4Qg[b]�I\xDN Jy�cNPQgCFM/Qg[�xDQS�,Qg[D[LQcOFu P�W`_VM/I\C�W`jL�gALO/EcG�}WZM/�cQg[��wUPNPQ$�¥QgCFM/Q W�UdUPQgCFxDNq[Lz`O|QcNq[LQmNq] vwQgC u
zVUdQcNPEcG�]�NPM2xDQg] {w¬DKDQgCFNq]�Qg[VM.�gASzVQgCFNq[Lz`QIL.I\C4CFQg_`M$ADCLF �&�	� ��� G��k@BW�xDNPQ��ojDCFNq_ZI`O4I�hVu��oILC�� _ZIZhVu 2�GLQcI\CFNPQ)�Y}ADC
O4EHGV��WZEHG�h`QgC�x©}AD[D[`M/Q.aL�\O/M4Qg]�Q�Qg[VM��)NdEc_ZQcUPM��.ADCFxDQ`�`NPO/M�QcO�QgCFO/M$W`AD[LUPNdEcG��LxyW`�.QgCFO/M�jDQcN�QcNX[LQg] Q$e+Qg_VM/NPh`Qg[�xDQ
�,Qg[D[LQcOFu P�WV_`M/ILC�hVI\[ �	� ����� S � � ® xDNPQBaDADKDC/W�UdQcNPMYAD[Lz|Nq[m�ox � � �
	�� n�Nqp¨rspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[m�gALOYWV]�]�Qg[Vu
jDC�NdEcGVMg�`��WZO�QcNX[LQgC)�oxLu L.I\[L�cQg[VMYC/WZM4NdIL[�h`I\[ � � �	�f­ Qg[VM/OYKDCFNPEcG`Mg�V@BADCFEcG�QcNq[LQoO/EHGV��WZEcGLQ2¢��DjDCFNPxDNPO/NPQgC/AD[Lz
xDQgC����ku G+ALO4Mg}W`[LxDQ�xDQgC�l X)Y u��¥I\[LQg[|]�NPM�xDQg[�� QcNdM$AD[Lz`O/QcUPQg_`M$CFI\[LQg[|��NqCFx|xDNPQcO/QgC�O/EHGLQcNq[LjDW`CFQ�
�NPxDQgCFOYKDC/ALEcG
Qg[VMY_LCc}W¨�¥M/QcM:FON � G��L{�jDQg[V��WZUPUPO�NPO/M�QgC�O/MYW`AD[LUPNPEHG��kxyW`�oxDNPQoaDADKDC/WZUPQcNPMYAD[Lz�Nq[32�j � � �
	�� n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[
QgjkQg[V� W�UdUPO2jkQcN �	� ����� S�� � ® �gALOYWV]�]�Qg[LjDCFNPEHGVMg�`@BW�O��oAV��MYC�QcM/Qg[�h`I\[�O/EcGV� W�EHGLQg] PyQgC/CFIL]�WZz\[LQcM/NPOY]�ALO:F � �ZG
Nq[�xDNPQcO/Qg[�vwQgC/jLNq[LxyAD[Lz`Qg[��oW`[LxDQgC�Q �,NPM/M/QgC/KDW`C4W`]�QcM/QgC�AD[Lx�xyW`]^NdMmQcNq[LQi]^I\xDN Jy�cNPQgCFM/Qi�,QcI\]�QcMYC�NdQ~xDQgC
r u�n)Nfu 2+QcMYC4WZQcxDQgC�O4I��)NdQmQcNq[LQ~z`Q`}W`[LxDQgCFM/Q G=ALO/MYW`[LxDO/xDNPEcG`M4Q`�©O4NX[Lx�]m}I`z`UPNPEcGLQ H.CFOYWZEcGLQg[JxyW¨�Y}ADCc�TxyW`� LoCFNfu
O4MYWZUPUf��QcUPxyW`[LNPO/I`M$CFI\KLNPQg[���xDNPQBxDQgC�]�W�z\[LQcM/NPO/EcGLQg[mRwW`W`C/jDCFQcEcGLAD[Lz"Qg[VM/z`QczVQg[`��NqC/_�Qg[��yW`ALO/z`QczVUdNPEcGLQg[m��QgCFxDQg[��
{ Nq[|�sQcO4Qg[`M/UPNPEcGLQgC2r�QcNPMYC/WZz�xDNdQcO4QgC���C4jDQcNPM2UPNPQcz`M.Nq[|xDQgC���AV��_VU }WVC/AD[Lz�xDNPQcO/QgC.AD[`M/QgC�O/EHGLNPQcxDUPNPEHGLQg[ KDW`W`C/jDCFQ$u
EcGLQg[LxDQg[�{wNq[Vª }ALO/O/Q�xDQgC.AD[D]�WZz\[LQcM4NdO4EHGLQg[~l)u�{wUPQg]�Qg[VM/Q`��¢)NPQgCF�gA~��QgCFxDQg[S[LQgjkQg[SxDQg[~l � l�� �
	 � n�N p r p t�u
vwQgC4jLNX[LxyAD[LzVQg[��2xDNPQ`�)��NPQiGLNPQgCSzVQc�cQcNdzVMg�@I�Qc��QcNPUPO W`ALO~QcNq[LQg] ]�WZzL[LQcM/NPO/EHGLQg[ AD[Lx�QcNq[LQg] AD[D]�WZz\[LQcM/Nfu
O4EHGLQg[�l�XZY�u�� I\[�jDQcO4M/QgGLQg[��\W`ALEcG�l��`l � �
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	 �`n�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[�Qc¬LNPO/M/NPQgCFQg[LxDQ.UdNq[LQgW`C�Q G+ALO$W`]�]�Qg[DGDW`[Lzo�c�)NdO4EHGLQg[
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M4Qg[Lx+� G���NPO/EcGLQg[ �CS+N � L�AD[Lx ­���� L���NqCFx��Y}ADCwW�UdUPQ.vwQgC/jLNq[LxyAD[Lz`Qg[mQcNq[�UPNq[LQgW`CFQgC�vwQgCFUqW`AV�TxDQgCwNq[`hVQgCFO/Qg[
aDALO4�cQgKLM/NqjLNdUPNPMg}WZMoNq[ ��jDG�}W`[LzVNdzL_ZQcNPM2h`IL[|xDQgCE2+Qg]�KDQgC/WZM$ADC�jDQcI\jDW�EHGVM/QcMg�L@BWZO�vwQgC4GDWZUPM/Qg[S_¨W`[D[|xyADCFEcGmxyWZO
t)ADCFNPQ$u-
§QcNPO/OFu��oQcO4QcM/��jDQcO/EcGDCFNPQgjDQg[~��QgCFxDQg[�£

��S �� ��� ¤ � �q�¨¦
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xyW�O�KDW`C4W`]�WZz\[LQcM4NdO4EHGLQ�« IL]�Qg[`M)xDQcO�]�W�z\[LQcM/NPO/EcGLQg[ l XZY u�� I\[LOg��G+ADC2¢)QgCFUPQcNPMYAD[Lzmh`I\[ PyI\C4]�QcU � � �o��NqCFx
hVI\C/W`ALO/zVQcO/QcM/�cMg��xyW`�¡UPI\_gWZUPNPO/NPQgCFM/Q`� M/Qg]�KDQgC4WZMYADC/AD[DW`jDG�}WV[Lz`NPz`QS]�WZz\[LQcM4NdO4EHGLQ|«�I\]�Qg[VM/Q�W`AV�2xDQg[J�oNPM/M/QgC u
KLU¥}WZM4�cQg[mO/NPM/�cQg[=F O>�(G��L��WZO�Nq[mxDQg[~GLNdQgC.AD[VM/QgCFOYALEcG`M4Qg[|vwQgC/jLNq[LxyAD[Lz`Qg[�IZe+Qg[LO/NPEcG`M/UPNPEcGmz\ALM�QgC��Y}ALUPUPM2NPO/M¨�
�oALO.xDQgC2aLM/QcNPz\AD[LzmhVI\[§� � �s¤ �2¦�U¥}W`��M2O/NPEcG ������� jkQcO/M/Nq]�]�Qg[���¢)NdQgC��gA���NqCFxSxDNPQ�t�ADCFNPQ$u L.I\[LO4MYW`[VM/Q�[DWZEHG
P�I\C/]�QcU � �q�sWVALO�QcNq[LQgC�UdNq[LQgW`C�Qg[���QczLCFQcO/O/NPI\[|jDQcO/M4NX]�]BM�AD[Lx|xyWZOwvwI`UqAD]�Qg[�xDQgC�{ Nq[DGLQcNdM4O/�cQcUPUdQ�� WVALO�xDQg[
xyADC�EHGJ�o}I\[VM/z`Qg[D]�QcO4OYAD[Lz`Qg[JQgC/]�NPM/M4QcUdM4Qg[i�,NdM4M/QgC/KDW`C/WV]�QcM/QgC/[§jkQcO/M/Nq]�]�Mg�waLEcGLUdNPQg�ZUPNPEcG _gWV[D[b]�W`[J[DWZEHG
P�I\C/]�QcU � �ON�xyWZO�Q$e+Qg_`M4NdhVQB]�WZz\[LQcM/NPO/EcGLQB«�I\]^Qg[`M ������� xDQgC)vwQgC/jLNq[LxyAD[LzSjDQcO4M/Nq]�]�Qg[�£
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]^QBNq[~xDQgC2{ UdQg]^Qg[`MYWVCF�cQcUPUdQ`�=xDNPQ"QcNq[�]�WZzL[LQcM/NPO/EHGLQcO.«�I\]�Qg[VM�MYC/W�z`Qg[��D@oNPQcO/Q G+W`GLUT��NqCFxSxyADC�EHG~xDNPQ�¢�IZu
L.IL[L�cQg[`MYC4WZM/NPI\[ ��jkQcO/M/Nq]�]�Mg� ��ALO���jDjLNPUPxyAD[Lz � � N�AD[Lx:P�I\C/]�QcU � � N�QgCFz`NqjLMTO/NPEHG ������� S �©¤F� �	� N �P�	� N`¦ ��	 �
@BW�xDNPQcO/QgC 
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§QgCFM�QcNq[LQcO)� C�QcNdQg[~¢�I>X)Y�u�� I\[LO.Qg[`M/O$KDCFNPEHGVMg�LU¥}W`�ZM�O/NPEcGmO/EcGLUPNPQ$u
��Qg[��gxyW`�4IFQc��QcNPUdOwxyW�Owz`QcOYW`]�M/Q�¢)IZu�«�I\]�Qg[VM©�gADCwaDALO4�cQgKLM/NqjLNdUPNPMg}WZM�jkQcNdM$Cc}WZz`Mg�Z{wOT�2ADCFxDQ�[LNPEcG`M�jkQgCg}ALEH_VO/NPEcGVu
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��jDjLNPUPxyAD[Lz � �OND£ 2=Qg]�KDQgC/W�MYADC/W`jDG�}W`[LzVNdzL_ZQcNPM xDQgC Nq[`h`QgC�O/Qg[ 
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¢�I � �+A �
	�� n)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[ ]�NPM h`QgCFO/EcGLNPQcxDQg[LQg[ ¢)IZu L.I\[L�cQg[VMYC/WZM4NdIL[LQg[ �=� @oQgC UPNX[LQgWVCFQ
vwQgCFUqW`AV��U¥}W`�ZM�xyWZO.t�ADCFNPQ$u-
§QcNPO/OFu�vwQgC/GDW�UdM4Qg[�QgC/_ZQg[D[LQg[��
QcNX[LQg[�]�NPM/M4UdQgC�Qg[�
§QgCFM�}ADjDQgCTWZUPUdQ���NPEcG`M$AD[Lz`Qg[���NPQcxDQgCFz`NqjLMg�Z¢�NPQgC/W`AV�y�)NXC�xoNX] �ojLO/EHGD[LNPM/M � � ­ zVQg[DW`ALQgC+QcNq[Vu
z`Qcz\W`[Lz`Qg[��L@oNPQoKDW`C/W`]�W�z\[LQcM/NPO/EcGLQ�t�ADC�NdQ$u 2=Qg]�KkQgC/WZMYADC ��NPO/M�Nq[mWZUPUPQg[3P�}WZUPUPQg[m[LQcz\WZM/NPh��L� W�OsW`AV�©QcNq[LQB[LQ$u
z\WZM/NPh`Q���ALO4MYW`ALO/EcG`��QcEcGLO/QcUP��NqC/_LAD[Lz"�c�)NdO4EHGLQg[|xDQg[ml X)Y u��¥IL[LQg[|O/EHGLUPNPQg�ZQg[|U¥}W`�ZM¨�`@oNPQB¢�I � �=A �
	�� n�Nqp¨rspctsu
« NPO/EcGDCFQcNqGLQ|O/M/QgGVMBW`[�xDNPQcO/QgC�aLM/QcUPUPQ [LADCoO/M4QcUdUPh`QgC�MYCFQcM/Qg[Lx��Y}ADCoxDNPQ�l��`l � �
	 �`n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[��wxyW
�Y}ADC)Nq]���W`GD]�Qg[~xDNPQcO/QgC��oC/jDQcNPMBAD[VM/QgCFOYALEcG`M4QB«�NPO/EHGDC�QcNXGLQg[ jDQcI\jDWZEcGVM/QcM2�.ADCFxDQ`�yxyWV��xyWZO.Q$e+Qg_`M4NdhVQ^KDW�u
C/W`]�WZzL[LQcM/NPO/EHGLQ�« IL]�Qg[`MoNq[ xDQg[�vwQgC/jLNq[LxyAD[Lz`Qg[JxyADCFEcG QcNX[LQ|QcNq[V� W�EHGLQ }H2jkQgCFUqWZz`QgC/AD[Lz�xDQgC 
§QgCFM/Q�xDQgC
jDQcNPxDQg[�l X)Y u�� I\[LQg[mQgC4]�NPM/M/QcUPM2��QgCFxDQg[m_¨W`[D[��

�,!�� ��(+1/3 6E=�1/3 ( 
�6B0 ?"3 ( ; +�0,6B3�=�1>9 '�)B3�6 %'& ;	3 6E=�3�1$6���&.9�1 ; < ; ?
@oNdQ-H.[`M/QgC�OYALEHGLAD[Lz:h`I\[�{ Nq[D_\CFNPO/M$WZUPUdQg[�QgC/]m}I`zVUdNPEcG`M�{ NX[LjLUPNPEH_ZQ�Nq[ xyWZO�xyADCFEcG �oALO/MYW`ALO4EHGV��QcEHGLO/QcUfu
��NqC/_\AD[LzVQg[ jDQc�cNPQgGLAD[Lz`O/��QcNPO/Q+LoCFNPO/MYWZUPUf�¥QcUdxDQ$e+Qg_VM/Q>jkQcxDNq[Lz`M/Q>]�WZz\[LQcM/NPO/EcG�W`[LNPO/I`MYC�I\KDQbvwQgC/GDW�UdM4Qg[��B��[
��jDjLNPUPxyAD[Lz � � ­ O/Nq[Lx§xDNPQ�aDALO4�cQgKLM/NqjLNdUPNqM¨}WZMS¤ UPNX[D_VOY¦oAD[Lx§xDNPQ�Nq[Vh`QgCFO/Q�aDALO/�cQgKLM4NXjLNPUPNqMg}W�M¡¤ CFQcEHGVM/OY¦)QcNq[LQcO"W`ALO
xDQgC"aLEcGD]�QcUP�cU¥}I`OYAD[Lz§zVQc�\}ALEHGVM/QcM/Qg[J{wNq[D_LCFNPO/MYWZUPUPO�Nq[ ��jDG�}WV[Lz`NPz\_ZQcNPM�h`I\[ xDQgCI2=Qg]�KkQgC/WZMYADC�W`AV�¥z`QcMYC/W�z`Qg[��
�sILjDQcN+�c��NPO/EcGLQg["�	� ��
oAD[Lx��
� ��
oAD[VM/QgCFO4EHGLNPQcxDQg[~��NqCFx+�
@oNdQ 
§QcEcGLO/QcUf��QcUPxDOYALO/�cQgKLM4NXjkNPUqNqMg}WZM � h`I\[�¢�ILn�Nqpcr�pct:�cQcNPz`MmQcNq[ W`[LNPO/IVMYCFI\KkQcO�vwQgC/GDW�UdM4Qg[�����I\jkQcN � �Y}ADC
��� ��
o��QcO/Qg[VM/UPNPEHG z\Cc}IL�ZQgC2W�UdO.�Y}ADC �
� ��
BNPO/M¨��@oNdQcOBjkQcxDQgALM/QcMg�=xyW`�|xDNPQ�«�I\]�Qg[VM/Q�xDQgCB¢)I�X)Y u��¥I\[LQg[
xyADCFEHG^xyWZO�LoC�NdO4MYWZUPUf��QcUPxmNq[�xDNPQ ��
4u�{�jDQg[LQ)z`QcxyCFQgGVM©��QgCFxDQg[����ojkQgC/GDWZUqj�hVI\[�� ��� ®�� L��)NXC�xB�Y}ADC � 	 � ¤ �2¦
�Y}ADC�jDQcNPxDQ3PyQcUPxy_ZI\[�JyzLADC/WZM/NPI\[LQg[ QcNq[it�ADC�NdQ$u-
 QcNdO4OFu�vwQgC/GDWZUPM/Qg[bjkQcI\jDWZEcG`M/QcM¨�+xyWZO�W`AV�2[\ADC�AD[`��QcO/Qg[VM/UPNPEHG
AD[`M/QgC�O/EHGLNPQcxDUPNPEHGLQR
§QgCFM/Q �Y}ADC�xyWZO�Q$e Qg_VM/NPh`QoKDW`C/W`]�WZz\[LQcM/NPO/EcGLQ�«�I\]�Qg[VM ������� �Y}ADGDC�Mg�\� ] @oQcM$WZNPUy��NqCFx��Y}ADC
jDQcNPxDQ � NdEcGVMYAD[Lz`Qg[ ������� S ¤�� �	� ­��C�	� N`¦ ��	 W`ALOoQcNq[LQgC,UdNq[LQgW`C�Qg[ �oALO/z`UPQcNPEHGLO$CFQcEHGD[LAD[Lz�QgC/GDWZUPM/Qg[���@oNPQcO/Q

§QgCFM/Q~O/M/Nq]�]�Qg[ O/QgGDC|z\ALM�]�NPM|xDQg] MYGLQcI\CFQcM4NdO4EHGLQg[W
§QgCFM|QcNX[LQcO|��CFQcNPQg[�¢�I X)Y u�� I\[LOi¤ � S�� �	� � � ��	 ¦
}ADjDQgCFQcNq[�� 
�}W`GDCFQg[Lx�xDNdQ � 	 � ¤ �.¦ u LoADCFh`Q¡�Y}ADC	� � ��
¡NX] z`QcOYWV]BM4Qg[ 2+Qg]�KkQgC/WZMYADC4jDQgCFQcNPEcG QcNq[�t�ADCFNPQ$u

§QcNPO/OFu�vwQgC/GDWZUPM/Qg[ �cQcNdzVMg�y��QgCFxDQg[ �Y}ADC xDNdQ$�oCFNPQg[VM/NPQgC/AD[Lz���� ��
oAD[`M/QgC4GDWZUqjShVI\[�� S � �>� L�xDQgALM4UdNPEcGLQ
��jV��QcNdEcGLAD[Lz`Qg[mh`IL] t�ADCFNPQ$u-
§QcNPO/O�u�vwQgC/GDWZUPM/Qg[~z`Q$��AD[LxDQg[��&
§QcNPM/QgC���QgCFxDQg[���� S �	�O� L �Y}ADC��
� ��
2AD[Lx
��� S � O �O� L �Y}ADC��	� ��
ojDQcO/M/Nq]�]�Mg�
t�GLI�QcM W�U�� F �`­ G©jDQcO/M/Nq]�]�M/Qg[mWV[DGDW`[Lxmh`QgCFz`UPQcNPEcG\jDW`C�QgC�«�QcO/OYAD[Lz`Qg[|W`[m¢)I � �+A �
	�� n)NXp¨r�pct�u�{wNq[D_LCFNPO/MYWZUPUPQg[
¤�� S ��� � NZ� ���g¦oxDNPQ �oALO/MYW`ALO4EHGD_ZILKDKLUXAD[LzVOY_ZI\[LO/M$W`[`M4Qg[§Nq[JxDNPQcO/Qg]�aL�LO/M/Qg]m�T@oNPQSW`[Lz`QczVQgjDQg[LQg[8
§QgCFM4Q
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�ojDjLNPUPxyAD[Lz � � ­ £H
 QcEHGLO/QcUf�¥QcUPxDOYALO/�cQgKLM/NqjLNqUPNqMg}W�M�QcNq[LQcO ¢)I\n)Nqpcrspct�{wNq[D_LCFNPO/MYWZUPUPO�NX[�QcNq[LQg] PyQcUPx�hVI\[ � J � S
��� ­ 2bKDW`C/WZUPUPQcU�¤��w¦wAD[Lx|O/Qg[D_\C�QcEHGVM�¤ � ¦T�gADC ��
4u�{�jDQg[LQ�¤ UPNq[D_`O$¦sAD[Lx|Nq[`hVQgCFO/Q2aDALO/�cQgKLM4NXjLNPUPNqMg}W�M2KDW`C/WZUPUPQcU ¤ 
s¦AD[Lx~O/Qg[D_LCFQcEHGVM"¤�
V¦��gADC���
4u�{�jDQg[LQm¤¥CFQcEcG`M4OY¦c�

�cQcNPz`Qg[���xyWV��xDNPQ��oALO/MYWVALO/EHGV��QcEHGLO4QcUd�)NXC4_\AD[Lzm�c��NPO/EcGLQg[~xDQg[�¢�I XZY u�� I\[LQg[~NX[~xDQgC���
4u�{�jDQg[LQ���QcO/Qg[VM/UPNdEcG
O4Mg}W`C/_ZQgCTWZUPOwO/Qg[D_LCFQcEcG`MwxyWZ�gA�AD[Lx�KDIVO/NPM/NPh"NPO/M¨�Z@oNdQcOwO4M/Nq]�]�M�]�NPM�n�QgALMYC�I\[LQg[\jkQgALz\AD[Lz`O/Qc¬DKDQgC�NX]^Qg[`M/Qg[�z\ALM
}ADjkQgCFQcNq[��+xyADCFEcG~xDNPQ�[DWZEcGLz`Qc��NPQcO/Qg[���QgCFxDQg[�_ZI\[D[VM/Q`��xyW`��xDNdQ|]�WZz\[LQcM/NPO/EcGLQg[~«�I\]�Qg[VM/QBNq[§¢)I\n)NXpcr�pct
Nq[¡xDQg[���
4u�{�jDQg[LQg[ ��QgC4CFI\]�WZzL[LQcM/NPO/EHG|ILCFxy[LQg[=FON �	�f­ NZG��

�B!  <>3�9�&,6 ?�3 ( )B3�17=�3 6�52&o6�� ��9�1/;�<�;+? 
�6:? � (+9�1/;�<�;+?
� ; 5���� ��� #+%�#
	���#&%�A *-B ,4#&,.5�
.5(9�#&A�������*��������
�ojDn)N p r p t��cQcNPz`M2ILjDQgC/GDWZUqj~h`I\[��CS ��� ­`® L _�QcNX[LQ �o[L�cQcNPEHGLQg[�hVI\[maDADKDC/WZUPQcNPMYAD[LzSAD[Lx ]�WZz\[LQcM/NPO/EcGLQgC
�oC�xy[\AD[Lz&F O�O(G��=I\j`��I\GLU�WVAV��z\C4AD[LxixDQgC�xDQS�oQg[D[LQcO�u�aD_gWZUPNPQgC/AD[LzJQcNX[LQmO$ADKDC/WZUPQcNPM/Qg[LxDQ }H.jDQgCFzLW`[Lz`O/M/Qg]�KDQ$u
C4WZMYADC�Nq[JxDQgC��BC }IL�ZQg[LI\CFxy[LAD[LzSh`IL[ � � � � N L �gAJQgCF��W`CFM/Qg[ � }W`C�Q`� � [ ��jDn)N p r p t:��NqCFx aLEcG`��QgCFQcOFu
P�QgC/]�NPI\[LQg[Vh`QgC/GDWZUPM/Qg[�[DWZEcGLz`Qc��NPQcO/Qg[=F ­ ��G��T�sQcUPEcGLQcO��Y}ADCBxDNPQ~O/MYW`C/_�Q H2[VM/QgCFxyC¨}ALEH_LAD[Lz§xDQgC�aDADKDC/W�UdQcNPMYAD[Lz
hVQgC/W`[VM���I\C�M/UPNdEcG�z`Qg]�WZEcG`M���NqCFx+����ALO�xDQgC NX[Vh`QgCFO4Qg[SaDALO/�cQgKLM/NqjLNPUPNPMg}WZMoU¥}W`�ZM�O4NdEcGmzVQg]m}W`��xDQcO2t�ADCFNPQ$u-
§QcNPO/O�u
�,QcO/QcM/�cQcOoNq] 2=Qg]�KDQgC/W�MYADC/jDQgC�QcNdEcG �c��NPO/EHGLQg[ � ��� L:AD[Lx ­��>� L xyWZOoQ$e+Qg_`M/NPh`Q�]�W�z\[LQcM/NPO/EcGLQ�«�I\]�Qg[VM
jkQcO/M/Nq]�]�Qg[��T@oNPQcO/QcO�jkQcMYCc}WZzVM ������� S ¤ � � ­ � � � NV¦ ��	 AD[LxbQg[`M4OYKDCFNPEHGVMBQcMF��WmxDQg] 
§QgC�MB�Y}ADCoQcNq[ ��CFQcNPQcO
�oj X)Y u��¥I\[b¤ � � ®`­H��	 ¦c���oALO.« QcO4OYAD[Lz`Qg[~xDQgC�O$KDQc�cN JyO/EcGLQg[ 
�}W`C/]^Q�F ­ � � O>O G _ZIL[D[`M/Q�xDNPQ^aLIL]�]�QgC �¥QcUPxy_ZI\[Vu
O4MYW`[VM/Q��mjDQcO/M4NX]�]BMw��QgCFxDQg[��Z@oNPQcO/Q)z`NqjLM�xDQg[�QcUPQg_VMYCFI\[LNPO/EcGLQg[�r�QcNPMYC/W�zo�gADCwOYKkQc�cNOJyO4EHGLQg[ 
�}W`C/]�Q�W`[�AD[Lx
UPNPQcz`M)�Y}ADC ��jDn)Nqpgr�pct�jDQcN��+N �>� � � � ®���� ] ) �`]�I`U L p �D@oNPQcO/QgC 
§QgCFM�NPO/M.��QcO/Qg[`M4UdNPEcGmz\C }I\�ZQgC�WZUPO�xDQgC�}ADjLUPNfu
EcGLQgCo«�QcMYW�UdUPQ�ILxDQgCoxDQgC,NPO/I`O/MYC4AD_`MYADC�QcUdUPQg[bAD[Lxi[LNPEcG`M$]�WZz\[LQcM/NPO/EcGLQg[J�+W`n)NXpcr�pct�u�vwQgC4jLNX[LxyAD[Lz+F ­ �>G�� ��AV� u
zLC/AD[LxBxDQcO�W`[LIL]�WZUPQg[/2+Qg]�KkQgC/WZMYADC�h`QgCFUqW`AV�¥QcO©xDQgCTOYKkQc�cN JyO/EHGLQg[ 
�}WVC/]�Qs_�I\[D[`M4Q�xDNPQEL.I\[LxDIZu 2=Qg]�KDQgC/W�MYADC
��� ��� � L jkQcO/M/Nq]�]�M���QgCFxDQg[=F O>O � � ­ G��
�oALO/z`QgGLQg[Lx�h`I\[JxDNPQcO/Qg[�jDQg_¨W`[D[VM/Qg[�{�CFz`QgjD[LNPO/O4Qg[b�2ADCFxDQg[ Nq[LQcUXW�O/M/NPO/EcGLQ n)QgALMYCFIL[LQg[\jkQgALz\AD[Lz`O/Qc¬DKDQgCFNfu
]^Qg[`M/Q�W`[ �ojDn)N p r p t�u�R�ALUPh`QgC/KDCFI\jkQg[§W`]�� �+�b�BC�Qg[LI\jLUPQ^WV[mxDQg[���[LO/M$C/AD]�Qg[VM/Qg[S� n ® AD[Lx§��n � �yO4I��)NdQ
WV] � R�n.a��oCFz`IL[D[LQsW`[,xDQg] � [LO/MYC/AD]�Qg[VM��+��«§{�t�aoNq[/G+ALOYW`]�]�Qg[DW`C/jkQcNdM�]^NdMwto�ZaLNPQgC/_`O2¤ 2EHJ@BCFQcO/xDQg[D¦
xyADC�EHGLz`Q$�Y}ADGDCFMg�T¢�NPQgC/jkQcN��2ADCFxDQ�jkQcN�h`QgCFO4EHGLNPQcxDQg[LQg[ 2=Qg]�KDQgC/W�MYADCFQg[�Nq]�r�QgCFQcNPEcGJ�c��NPO/EcGLQg[ � S � � ® L
AD[Lx ­��>� L�AD[Lx ]�NPM�h`QgC�O/EHGLNPQcxDQg[LQg[ {wNq[V��WZUPUdO4Qg[LQgCFz`NPQg[�hVI\[! S ­�� � ® ]�Qcv�¤¥���+�=¦��EN � ]^Qcv AD[Lx
�>� ]�Qcv ¤ �+��«§{�t�aD¦ Qc¬�KkQgCFNq]�Qg[`M4NdQgC�Mg�y��[ �ojDjLNPUPxyAD[Lz � � ��NPO/M�xDQgC�[LNPQcxDQgCFQg[LQgCFz`QcM4NdO4EHGLQ 2=QcNdU�¤ ' No]�QcvB¦
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��jDjLNPUPxyAD[Lz � � ��£�¢)I\EcGDW`AV�¥z`QcU¥}I`O/M/QcOBn)QgALMYCFIL[LQg[LOYKDQg_VMYC/AD]�h`I\[��ojDn�Nqpcr�pct�jDQcN�QcNq[LQgCI2=Qg]�KkQgC/WZMYADC.h`IL[
�3S�� �f® L��D@oNPQ�{wNq[V� W�UdUPO/Qg[LQgC�z`NPQ^jkQcMYCc}WZzVM ­�� � ® ]�Qcv��L@oNPQ"W`ALO4z`Qc�cI`z`Qg[LQB��Nq[LNPQ�Qg[`M$G�}WZUPM�xDQg[|QcUqWZO/M/NPO/EcGLQg[
r�QcNPMYC4WZz�AD[LxSxDNPQ�z`QcO/MYCFNPEcGLQcUPM2xyW`C�z`QcO/M/QcUPUPM/Qg[S� NX[LNPQg[�Qg[VMYGDWZUPM/Qg[|Nq[LQcUqWZO/M4NdO4EHGLQ�r�QcNPMYCc}W�z`Q`�

xDQcO�]�W�z\[LQcM/NPO/EcGLQg[ ��[DCFQczLAD[Lz`O/OYKkQg_`MYC4AD]�O2hVI\[ ��jDn)Nqpgr�pct�jkQcN��3S � � ® L z`Qc�cQcNPz`Mg�
n�QgjkQg[mxDQgC�Nq[D_ZI\G�}WVCFQg[`M4Qg[SAD[LxS[LNPEHGVMY]�W�z\[LQcM/NPO/EcGLQg[mQcUqWZO/M/NPO/EcGLQg[�aLMYCFQgADAD[Lz�_�I\[D[`M4QoNX[LQcUqWZO4M/NPO/EHGLQ�aLMYCFQgAVu
AD[Lz^]^NdM�KkI`O/NPM/NPh`Qg]�{�[LQgCFz`NPQ\}ADjDQgCFM$C/WZz�[DWZEcGLz`Qc��NPQcO/Qg[|��QgCFxDQg[��L@oNPQoNX[LQcUqWZO4M/NPO/EHGLQ�aLMYCFQgADAD[Lz�jDQcO4M/QgG`M�W`ALO
�c�sQcN.r�QcNPMYC }WZz`Qg[���xDNdQ�Nq[ ��jDjLNPUPxyAD[Lz � � �§zVQcO/MYCFNPEcGLQcUdM|QcNq[Lz`Qc�cQcNPEHGD[LQcM~O/Nq[Lx+��@oNPQcO/Q _ZQg[D[L�cQcNPEcGD[LQg[��gAD]
QcNX[LQg[ QcNq[LQg[§r�QcNPMYC/WZzSjkQcN � � ­ �^]^Qcv ]^NdMoQcNq[LQgC�¢2WZUqjV��QgCFM/OYjDCFQcNPM/Q�¤
P�
�¢�«§¦�h`IL[ � � � N�]�Qcv�AD[Lx��gAD]
W`[LxDQgCFQg[ QcNX[LQg[ O/MYC4AD_`MYADC�NdQgC�M/Qg[�H.[VM/QgCFz\C/AD[Lx+��xDQgC�]�NPM��gAD[LQgGD]�Qg[LxDQg[b{�[LQgCFzVNdQL}ADjkQgCFMYC/W�z zLCc}I\�ZQgC.��NqCFx+�
@oQgCBNq[LQcUqWZO/M4NdO4EHGLQ§r�QcNPMYC/WZz§jDQcN � � ­ ��]�Qcv�Qg[`MF��NPEc_ZQcUPM�O/NPEHGb]�NPM��gAD[LQgGD]^Qg[LxDQgC 2=Qg]�KDQgC4WZMYADC��gAJQcNq[LQgC
��ADWZO4NdQcUqWZO4M/NPO/EHGLQg[���Nq[LNPQ`�w��I\jDQcN�xDNPQS¢2W�UXjV��QgCFM/OYjDC�QcNdM4Q ]�NPM�O/M/QcNPz`Qg[LxDQgC/2=Qg]�KDQgC4WZMYADC��gAD[LNq]�]�M^AD[LxbNq[
2©W`jkQcUPUdQ � �q�oW`[Lz`Qcz`QgjkQg[mNPO/Mg�

¢2W�UXjV��QgCFM/OYjDC�QcNdM4Q F ]�Qcv G 2 FOL G
� � � N �`� ®
� � �&� ®
� � � � ®��
�`� � � � ®��

2©W`jkQcUPUdQ � �q�`£c¢.WZUqj`��QgCFM/O$jDCFQcNPM/Q�xDQcOTNq[LQcUXW�O/M/NPO/EcGLQg[S¤
P�
�¢�«b� � S � � ® Lo¦+jkQc�cNdQgGLAD[Lz`O/��QcNPO/Q.xDQgC+�DADWZO/NPQcUqW¨u
O/M/NPO/EcGLQg[ ¤¥¢ 
�¢�«b� �CS ® � � � � ®>� Lo¦�r�QcNPMYCc}WZz`QojDQcN �	� ­ �B]^Qcv�Nq[ �ojDG�}W`[Lz`NPz\_ZQcNPM�h`I\[^xDQgC)2=Qg]�KkQgC/WZMYADCc�

��]��,Qcz`Qg[LOYWZM/�m�gAD] NX[LQcUqWZO4M/NPO/EHGLQg[�r�QcNPMYC/WZz h`QgC/G }WZUPM�O/NPEcGbxDQgC�r�QcNPMYC/W�zy�wxDQgC�xDQg] QcUqWZO4M/NPO/EHGLQg[ �o[`M4QcNdU
xDQcOSaDKDQg_VMYC/AD]�O~Qg[`M/O$KDCFNPEHGVMg��[DW`GLQc�gA�AD[DW`jDG }W`[LzVNdz�h`I\[�xDQgC32=Qg]�KDQgC/W�MYADCc��@oQgC|]�WZz\[LQcM/NPO/EcGLQ �o[`M4QcNdU
xDQgCBn)QgALMYCFI\[LQg[LOYKkQg_`M$CFQg[�U }W`�ZM�� }ALEH_VO/EcGLU }ALO/O/QmW`AV�sxDNPQ3L.I\[LxDIZu 2=Qg]�KDQgC/W�MYADCo�gA���@BADCFEcG§{ ¬\MYC4W`KDI`UqWZM4NdIL[
xDQgC�¢2W�UXjV��QgCFM/OYjDC�QcNdM4Qi¤¥¢ 
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�ojDjLNPUPxyAD[Lz �k�q�`£Zn�QgALMYC�I\[LQg[LxDNfe=C4W`_`M4I`z\C/W`]�]�Q�h`IL[B¢)I\n�Nqp¨rsp$tbjDQcNDhVQgCFO/EcGLNdQcxDQg[LQg[ 2=Qg]�KDQgC/W�MYADCFQg[��Z@BWZO
Nq] AD[`M4QgCFQg[32+QcNPUqjLNPUPxiz`Qc�cQcNPz`M4Qoh`I`UPUPQ"aDKDQg_VMYC/AD] �2ADCFxDQ�]�NPM�QcNq[LQgC 
 QcUdUPQg[LU¥}W`[Lz`Q�h`I\[ �$S � � N ® [D] W`AV� u
zVQg[LI\]�]�Qg[��D��[|xDQg[¡I\jDQgC�Qg[32+QcNPUqjLNPUdxDQgC4[�O/Nq[LxmM/Qg]�KkQgC/WZMYADC/WVjDG�}W`[Lz`NPz�UPNq[D_`O.Nq]�r�QgCFQcNPEHGm_VUPQcNX[LQgC�
�Nq[D_ZQcU
xDNPQ�]�WZzL[LQcM/NPO/EHGLQg[�aLMYC4AD_`MYADC�Qg[i¤ � u�_ZIL]�]�Qg[LOYADC/WVjDQcU�� � � � u�Nq[D_ZI\]�]�Qg[LO$ADC/W`jDQcU��cp¨� �Zu�Nq[D_ZI\]�]�Qg[LOYADC/W`jkQcU
� X ¦�AD[Lx�CFQcEHGVM/O�xDNPQ�vwQgC/jDCFQcNPM/QgC/AD[Lzy��jDQc�cNPQgGLAD[Lz`O/��QcNPO/Q �oAV��O$KDWZUPMYAD[Lz�xDQcO�¤"N&N � ¦���Q$ªyQc¬LQcO.xyW`CFz`QcO/M4QcUdUPMg�

¢.WZUqjV�sQgC�M/OYjDCFQcNPM/QS¤
P�
�¢)« ¦.jDQcNPxDQgC���Q$ªyQc¬\QmjDQcM$Cc}WZz`M �	� � � U ��P2}ADCoG�}I\GLQgCFQ 2=Qg]�KDQgC/W�MYADCFQg[§_ZIL[D[`M/Q�QcNq[LQ
O4I`UPEHGLQ��oAV��O$KDWZUPMYAD[Lz�[LNPEHGVM2[DWZEcGLz`Qc��NPQcO/Qg[|��QgCFxDQg[��L��I\jkQcN�xDNPQB¢.WZUqj`��QgCFM4OYjDCFQcNPM/QoxDQcO�jDQcN1N>� S�� ®���� � � U
UPNPQcz`Qg[LxDQg[�� Q$ªyQc¬\QcOS]�NPM|O/M/QcNPz`Qg[LxDQgC 2+Qg]�KDQgC/WZM$ADC�W`jD[LNq]�]�Mg��P2}ADC 2=Qg]�KDQgC4WZMYADCFQg[ h`I\[ � S ®	�f® L��
��� � L�� �	� ® L AD[Lx�� ®	� � L��2ADC�xDQg[��¥I`UPz`Qg[LxDQS¢.WZUqj`��QgCFM/O$jDCFQcNPM/Qg[§QgC4]�NPM/M/QcUPMg£ �	� � ® U � �	� �D� U � ��� � � U AD[Lx
��� ��� Uc�=@oQgCFH2C�OYKDC/AD[LzmxDQgCB� Q$ªyQc¬\h`QgC4jDCFQcNPM/QgC/AD[Lz�xDQcO ¤"N�N � ¦ u���Q$ªyQc¬LQcOoNq[�xDQg] 2=Qg]�KkQgC/WZMYADC/jkQgCFQcNPEHG��TNq[
xDQg] O/NPEcGmxDNPQ�_ZI\]�]�Qg[LO$ADC/W`jLUPQ � u��.EHGLO4Qg[SaLMYC/AD_VMYADC.W`ALOYjLNPUPxDQcMg��_gW`[D[~xyADCFEcGmxDNPQcO/Q�{w¬DKDQgC�NX]^Qg[`M/Q�[LNPEHGVMQcNq[LxDQgALM/NPz�z`Qg_VU }W`CFMo��QgCFxDQg[���xyW|xDNPQ �oAVª }I`OYAD[Lz [LNPEcG`M�W`ALOYCFQcNPEcGLQg[Lx§NPO/Mg�+n)NPEHGVMBz\WV[L�^WVALO/O/EcGLUdNPQg�ZQg[ U }W`�ZM
O4NdEcGbxDNPQ~« }IVz`UPNdEcGD_ZQcNPMg��xyW`��xDNPQcO/Q�vwQgC/jDCFQcNPM/QgC4AD[Lz W`AV�oQcNq[LQg] }H2jkQgCFUqW`KDK��c��QcNdQgC|��Q$ªyQc¬LQ jkQgC/ADG`M¨��xDNPQ
[LNPEcG`M.W`AV��zVQcU�}IVO/M��sQgC�xDQg[m_y}I\[D[LQg[��k@oQg[D[LI\EcGmU¥}W`�ZM�xDQgC�vwQgC�z`UPQcNdEcGmxDQcO�¤"N&N � ¦�u���Q$ªyQc¬\QcO.]�NPM�xDQg[m��Q$ªyQc¬LQg[
xDQgC�_ZI\]�]^Qg[LOYADC/W`jLUPQg[ � u��.EHGLO4Qg[§aLMYC/AD_VMYADCBWVAV�sQcNq[LQg[b_gW`ALO$WZUPQg[ G+ALOYW`]�]�Qg[DGDW`[LzS�c�)NdO4EHGLQg[J{w¬LNPO/M/Qg[L�xDNPQcO/QgC�]�W�z\[LQcM/NPO/EcGLQg[�aLMYC4AD_`MYADCwAD[Lx|xDQgC��oNPM/M/QgC�h`QgCF�cQgC/C/AD[LzBC¨}ALEH_VO/EcGLUdNPQg�ZQg[��k@BWo_ZQcNq[LQ }�o[LxDQgC/AD[Lz`Qg[�xDQgC
� Q$ªyQc¬\QB]�NPM�«�NPUdUPQgCFO4EHGLQg[~��[LxDNP�cQcO�h`I\[�¤¥G ��� ¦c�y¤ ��� Uq¦ I\xDQgCo¤¥G � Uq¦�Nq[ ��jDG�}WV[Lz`NPz\_ZQcNPM�h`I\[�xDQgC)2=Qg]�KkQgC/WZMYADC
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4u�{�jDQg[LQg¦ ����] C�QcEHGVM/Qg[�r�NPUPx NPO/M~xDNdQJI\CFM$GLI\C/GLI\]�jLNPO/EcGLQ
vwQgCF�cQgC/C/AD[Lz|xDQgC ��
4u�{�jkQg[LQ�z`Qc�cQcNPz`Mg��¢�NPQgC/jkQcN©z`QgGVM.xDNdQ�ADCFOYKDC¨}AD[LzVUdNPEcGLQ��DADWZxyC/WZM/NPO/EcGLQ ¤ � � 
 � ¦�PwU¥}WZEcGLQ"xDQgCM/QcMYC/WZzVI\[DWZUPQg[m{wNq[DGLQcNPM/O/�cQcUPUPQ�Nq[mxDNPQ�CFQcEcG`M/QcEc_VNdzVQ�¤���� 
��$¦�xDQgC)I\CFM$GLI\C/GLI\]�jLNPO/EcGLQg[§}ADjDQgCc�

@oNdQ)vwQgCF�cQgC/C/AD[Lz�xDQgCwADCFOYKDC¨}AD[Lz`UPNPEcG��DADWZxyC/WZM4NdO4EHGLQg[S¤ � � 
 � ¦©��C/AD[LxLª©}WZEcGLQ�xDQgCwM4QcMYC/WZz`IL[DWZUPQg[B{wNq[DGLQcNPM/O/�cQcUPUqQ�Y}ADGDCFM.�gAmQcNq[LQgCoCFQcEcGVM/QcEH_VNPz`Qg[i¤ ��� 
��/¦.�BC/AD[LxLª©}WZEcGLQBxDQgC)I\CFM$GLI\C/GLI\]�jLNPO/EcGLQg[S{wNq[DGLQcNPM/O/�cQcUPUPQ`�+@oNPQ��BC/AD[LxLu
ª©}WZEHGLQm¤���� 
��/¦)xDQgC�I\C�MYGLI\C/GLI\]�jLNPO/EcGLQg[S{ NX[DGLQcNPM/O4�cQcUdUPQ|NPO/M�xDI\KDKkQcUdMoO4I�z\CFI\��AD[Lx AD] � ® U z`Qcz`Qg[+}ADjDQgC.xDQgC
M/QcMYC/WZzVI\[DWZUPQg[|z`QcxyCFQgGVMg�
�oj�xyWZO �,NPM/M/QgC|Nq[�xDQgCS� NdEcGVMYAD[Lzy��Nq[ xDQgC|xDNPQ ¢)IZu�«�I\]�Qg[VM/Q�UPNdQczVQg[��2zVQcxDQgGD[`M~I\xDQgC|z`QcO4MYW`ALEcG`MmNPO/Mg�
_gW`[D[ W`AV�¥z\C/AD[Lx�xDNPQcO/QgC�r�QgALz\AD[Lz`O/Qc¬DKDQgC�NX]^Qg[`M/Q [LNPEcG`M�z`Qg_VU¥}W`CFMm��QgCFxDQg[��)@BADCFEHG « W�z\[LQcM/I`O/M$CFNq_`M/NPI\[LO�u
« QcO4OYAD[Lz`Qg[oQg[VM/UqW`[Lz.xDQgC�Fq�`� � Gqu���NPEcG`MYAD[Lz)QcNX[LQcOw@o�Dn)NXpcr�pct§{ Nq[D_\CFNPO/M$WZUPUdO¨�ZxDQcO/O/Qg[B]�WZz\[LQcM/NPO/EcGLQsaLMYC4AD_`MYADC
jDQcN�M/NPQ$��Qg[32=Qg]�KkQgC/WZMYADCFQg[|xDQgC�h`IL[�¢)I\n)NXpcr�pct�z`UPQcNPEHGVMg�L�2ADCFxDQBjkQcI\jDWZEcG`M4QcMg�`xyW`��xyADCFEcG���jD_�}ADGLUPQg[mxDQcO
LoCFNPO/MYWZUPUPO�AD[`M/QgC4GDWZUqj � %�xDNPQ2«�I\]�Qg[VM/Q�Qg[VM/UqW`[LzBxDQgC�«�QcO/OYCFNPEcG`M$AD[Lz ¤ Fq�V� � G F � � � G�¦c�ZILxDQgCwO4Qg[D_\CFQcEcGVM�xyWZ�gA
¤ F �Z� � GsAD[LxCFq� � � G�¦.W`ALO/zVQgCFNPEHGVM/QcMBO4NX[Lx F � � �HG��=
 }ADCFxDQ�xDQgCB{wNq[D_LCFNPO/MYWZUPU�jDQcN�M/NPQ$��Qg[ 2+Qg]�KkQgC/WZMYADC�Qg[§QcNq[LQg]
z`Qg[ }ALz`Qg[Lx>GLILGLQg[QPyQcUPx Nq[ F �`� � Gqu�� NdEcGVMYAD[Lz§W`ALO/z`QcO/QcM4�cMg�TO/I�� }ADCFxDQg[bO4NdEcGJxDNPQS«�I\]�Qg[VM/Q���QgC4CFI\]�WZzL[LQ$u
M/NPO/EHG~Nq[§��NPEcG`M$AD[LzmxDQcOFPyQcUPxDQcO"W`ALO$CFNPEHGVM/Qg[�AD[Lx�QcNX[LQ�vwQgC/_ }ADC��gAD[LzSxDQcO:LoCFNPO/MYW�UdUPO�jDQc��NqC/_ZQg[����)NdQ�O/NPQ"Nq[
��jDjLNPUPxyAD[Lz �D�ON^xyW`CFz`QcO/M4QcUdUPM.NPO/Mg��2TWZM/O }W�EHGLUPNPEHG¡QgC � }W`GDCFM�xDQgCELoC�NdO4MYWZUPU©Nq[¡QcNX[LQg] }WVAD�ZQgCFQg[m«§WZzL[LQcMF��QcUPxmh`IL[
­ 2 QgC �/}W`GDCFM�xDQgCFLoC�NdO4MYWZUPU©QcNq[LQ�vwQgC/_�}ADCF�gAD[Lzmh`I\[ �	� ®4Q �DxDNPQ�NX] �¥QcUPxL� C�QcNdQg[ LoCFNPO/MYWZUPUw[LNdEcGVMoh`I`UPUPO/Mg}W`[LxDNPz
�gADCg}ALEH_Vz`QgGVMg�`O4I\[LxDQgC/[|[LI\EcG �	� � Q jDQcMYCc}W�z`M:Fq� � �LG��V@oNdQ.vwQgC/_�}ADCF�gAD[Lz�_¨W`[D[�xyW�xyADCFEHG�QgC/_VU¥}W`CFM���QgCFxDQg[��`xyW`�
xDNdQ���[L�gWVGLU+xDQgC�]�WZzL[LQcM/NPO/EHGLQg[|@oIL]m}W`[LQg[|Nq[ Fq�`� � Gqu���NPEHGVMYAD[Lz�z\Cc}IL�ZQgC�NdO4M2WZUPO�xDNPQ��o[L�gW`GLU+O/Qg[D_LCFQcEcG`M��gA
xDNdQcO4QgC2��NPEcG`M$AD[Lzy�
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�ojDjLNPUPxyAD[Lz �D� ­ £�n)QgALMYCFI\[LQg[LxDNfe©C/W`_VM/I`z\C4W`]�] h`I\[�¢�ILn�Nqpcr�pct�jDQcN�� S ®�� ® L�����[LxDNP�cNPQgCFM�O/Nq[Lx xDNPQ
L.QgC4[DCFQ$ªyQc¬\Q�¤¥n2¦oAD[Lx xDNdQ|]�WZz\[LQcM/NPO/EcGLQg[§��Q$ªyQc¬LQ�xDQgC.xyCFQcN�]�WZz\[LQcM/NPO/EcGLQg[§aLMYC/AD_VMYADCFQg[�W`[DGDWV[Lx§NqGDCFQgC
R�CFI\KDWZzLWZM/NPI\[LO/h`Qg_VM/I\C�Qg[��
n)QgjDQg[�xDQg[ L.QgC/[DC�Q$ªyQc¬\Qg[��VxDNdQ)NX[��ojDjLNdUPxyAD[Lz �k� ­ xyADC�EHG�QcNq[�n�GLNq[VM/QgCTxDQgC�� [LxDNd�cNPQgC/AD[Lz�z`Qg_ZQg[D[L�cQcNPEHGD[LQcM
O4NX[Lx+�LMYC�QcM/Qg[�Nq[ �ojDG�}W`[Lz`NPz\_�QcNdM�h`IL[�xDQgC�2=Qg]�KDQgC4WZMYADCwQcNq[LQB��QcNqGLQoh`IL[�]�WZz\[LQcM4NdO4EHGLQg[�� Q$ªyQc¬\Qg[mW`AV�/�\r�QcN
xDQgC�2+Qg]�KDQgC/WZM$ADCwh`I\[��CS ®	� ® L���QgCFxDQg[^Og}W`]�M/UPNPEHGLQ�Nq[|¢�ILn�Nqpcr�pctJQg[`M$GDWZUPM/Qg[LQg[�]�WZz\[LQcM/NPO/EcGLQg[�aLM$C/AD_Zu
M$ADCFQg[�jkQcI\jDWZEcG`M4QcMg�`@oQgC�2=Qg]�KDQgC/W�MYADCFh`QgCFUqW`AV�TxDQgC�QcNq[L�cQcUq[LQg[�aLMYC/AD_VMYADCFQg[���NqCFx|NX[ �ojLO/EcGD[LNPM/M �D� ­ xDNPOY_LAVu
M4NdQgC�Mg� G=AD[�}WZEHGLO4M©��NqCFx�xDNPQ �=WZz`Q�xDQgC©]�WZz\[LQcM/NPO/EcGLQg[���Q$ªyQc¬\Q�QgC/]^NdM4M/QcUPM�AD[Lx"xDQgCTR�C�I\KDWZz\WZM4NdIL[LO/h`Qg_VM/I\C�xDQgC
�gALzVQgG�}I\CFNPz`Qg[m]�WZzL[LQcM/NPO/EHGLQg[maLM$C/AD_`M$ADC�Nq[mr�Qc�gALz�W`AV�TxDNdQ/L.QgC/[LO/MYC4AD_`MYADC�jkQcO/M/Nq]�]�Mg�L@oNPQB]�WZz\[LQcM/NPO/EcGLQg[
� Q$ªyQc¬\QmNq[ �ojDjLNdUPxyAD[Lz �D� ­ O/Nq[LxbxyADCFEHGJxDNPQSR�CFI\KDWZz\W�M/NPI\[LO/h`Qg_VM/I\CFQg[��+WVALO/z`QgGLQg[Lxbh`I\[ xDQg[ I�Qc��QcNPUPNdzVQg[
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2TW`jkQcUdUPQP�D�q�`£V« W�z\[LQcM/NPO/EcGLQBaLMYC/AD_VMYADCFQg[|Nq[m¢�ILn�Nqpcr�pct�O/IZ��NPQoxDQgCFQg[mR�CFILKDWZz\WZM/NPI\[LO4h`Qg_`M4I\CFQg[�AD[Lx 2=Qg]�u
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� � ® L�AD[Lx � S�� � L ]�NPM aLEcGDCFNPM/MF��QcNdM4Qg[Jh`I\[ � � � �	� NQL�xyADCFEcGLz`Q$�Y}ADGDCFMg��¢)NPQgCFxyADCFEcG>_¨W`[D[bxDNPQ
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M/Qg[LO/NPMg}WZM/Qg[^xDQgC�]�WZzL[LQcM/NPO/EHGLQg[���Q$ªyQc¬\Q.�2ADCFxDQg["�Y}ADC�I�Q�QcNq[LQg[|��Q$ªyQc¬�xDQgC�]�WZz\[LQcM/NPO/EcGLQg[�aLMYC4AD_`MYADC�Qg[��Y}ADC
WZUPUdQF2=Qg]�KDQgC/W�MYADCFQg[|W`ALO/z`Qc��QgCFM/QcM¨�g@oNPQcO/QF2+Qg]�KDQgC/WZM$ADC/W`jDG�}W`[Lz`NPz\_�QcNdM4Qg[�O/Nq[Lx�Qc¬LQg]�KLUqW`CFNPO/EcG��Y}ADCw]�QgGDCFQgCFQ
¢�I � � �
	�� n)NXp¨r�pYt�u�AD[Lx ¢)I � �+A �
	�� n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[~Nq[ �ojDjLNPUdxyAD[Lz �D� ��xyW`CFz`QcO4M/QcUPUdM¨�

>NqCFxb¢)I\n�Nqp¨rsp$t:]�NPM�AD[D]�WZz\[LQcM/NPO/EcGLQg[bl)u�{wUPQg]�Qg[VM/Qg[�¤¥l S ���w�+A��w�+W`¦�h`QgC�x©}AD[D[`Mg�=O/I§[LNq]�]�M"xDNPQ
��[VM/Qg[LO/NPMg}WZM�xDQgC���Q$ªyQc¬LQ`�DxDNPQo�gADC�_ZIL]�]�Qg[LOYADC/WVjLUdQg[ � u�aLMYC/AD_VMYADC�z`QgG�}I\C�Qg[���]^NdM�O/M4QcNdzVQg[LxDQgC�vwQgCFxT}AD[D[LAD[LzW`j��y�)NdQ�QcOoNq[ ��jDjLNPUPxyAD[Lz7�D� �^�Y}ADCo¢)I � � �
	�� n�Nqpcr�pct�u2AD[Lx§¢�I � �+A �
	�� n�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[�z`Qc�cQcNPz`M
NdO4M ��xDNPQb��[VM/Qg[LO/NPMg}WZM~NdO4Mm�Y}ADC�� ' �	� �`® AD[VM/QgC/GDW�UXj xDQgCSn.WZEcG`��QcNPO/z\C�Qg[L�cQ`��@oNPQ§Nq[D_ZI\]�]^Qg[LOYADC/W`jLUPQ ��u
aLMYC/AD_VMYADCo¤ � X ¦�xDNPQcO/QgC)vwQgC/jLNq[LxyAD[Lz`Qg[~Qc¬\NPO/M4NdQgC�M�UPQcxDNdzVUdNPEcG~NX[|QcNq[LQg] O/EcGD]�WZUPQg[32+Qg]�KDQgC/WZM$ADC/jDQgCFQcNPEcG��yxDQgC
O/NPEHG�]�NPM2W`jD[LQgGD]^Qg[LxDQgCo¢�IZu L.IL[L�cQg[`MYC4WZM/NPI\[��~�gA¡M/NPQ$��QgCFQg[ 2=Qg]�KDQgC4WZMYADCFQg[¡h`QgCFO/EcGLNPQgjLMg�y@oNPQ/2+Qg]�KkQgC/W¨u
MYADC/W`jDG�}W`[LzVNdzL_ZQcNPMoxDQgC.NX[D_�I\]�]�Qg[LOYADC4W`jLUPQg[ � u�aLMYC/AD_VMYADC.h`QgC/G�}W�UdM.O/NPEcG�Nq]�CFQcNq[LQg[§¢�ILn�Nqpcr�pct ��ADW�UdNPMYW�M/NPh
z`UPQcNdEcGb�)NdQ|xDNPQSNq[D_ZI\]�]�Qg[LOYADC/W`jLUPQ���u�aLMYC/AD_VMYADCc�T«�NPM^WVjD[LQgGD]�Qg[LxDQg]�¢)IZu��oQgGDWZUPM�IFQcxDILEHG ��NqCFxbxDNPQcO/QgC
Qg[Lz`QB{w¬LNPO/M/Qg[L�gjDQgC�QcNdEcG��gA|M/NPQ$�¥QgCFQg[ 2=Qg]�KkQgC/WZMYADCFQg[|QgC��sQcNPM/QgC�Mg�D@oNPQB��[VM/Qg[LO/NPMg}WZM)xDQgC�Nq[D_ZI\]�]�Qg[LO$ADC/W`jLUPQg[
� u�aLMYC/AD_VMYADCw�cQcNPz`M2jkQcN�xDQgCs¢)I�J�� M 
/�+ANJ�� J 
cn)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz�QcNq[|UPI\_¨WZUPQcO�«§WZ¬\Nq]�AD]m�VO/NPQ2h`QgC�O/EHGV��Nq[LxDQcMW`jDQgC�[LNPEHGVM�jDQcN�M/NPQ$�¥QgCFQg[ 2+Qg]�KDQgC/WZM$ADCFQg[��TO/I\[LxDQgC/[ O/M/QcNPz`M�AD[`M/QgC4GDWZUqjJh`I\[ � S � L ��NPQcxDQgC�W`[��+@oNPQ$u
O/QcOBvwQgC/GDW�UdM4Qg[§��NqCFx � }ADC,z`QgCFNq[Lz`QgCFQ�¢)IZu L.I\[L�cQg[VMYC/W�M/NPI\[LQg[i[LNPEcG`M���QcNdM4QgCBjDQcILjDWZEHGVM/QcMg�=xDI\CFMB[LNq]�]�MBxDNPQ
��[VM/Qg[LO/NPM }WZM�xDQgC.aLMYC/AD_VMYADC�O4M/QcM/NPz�jLNPO2�gADC)a }WZM/M/NPz\AD[Lz��gA��
��[§¢)I ��	�� �
	�� n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[J]�NPMBl S �����+A AD[Lxi�+W|��NqCFx~�Y}ADC.z\CFI\�ZQ�¢�I�u L.I\[L�cQg[`M$C/WZM/NPI\[LQg[
QcNX[b{ Nq[Vª�AD� WVAV� xDNPQSaDADKDC/W�UdQcNPMYAD[LzJjDQcI\jDWZEcGVM/QcMg�+@BW�OBNq[i¢)I\n)Nqpcrspct z`Q$��AD[LxDQg[LQ � 
�
�� ����	 � �fu�vwQgC/GDW�UdM4Qg[
��NqCFx ]�NPMSO4NX[D_�Qg[LxDQgC ¢)IZu L.I\[L�cQg[VMYC/W�M/NPI\[�jDQcN�_`UPQcNq[LQgCFQg[-2=Qg]�KDQgC4WZMYADCFQg[ jDQcI\jDW�EHGVM/QcMg����QcxDNPz`UPNPEcG�jDQcN
¢�I � �+W �
	�� n�Nqp¨rspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[§_gWV[D[mxDNPQcO/QcO ��
 
 � ����	 � �fu�vwQgC/GDWZUPM/Qg[S[LADC)NX]DL.I\[L�cQg[VMYC/WZM4NdIL[LOYjDQgCFQcNPEcG
�	� O ­ � � � �ojDQcI\jDWZEcGVM/QcM���QgCFxDQg[��L��I\GLNq[Lz`Qcz`Qg[�QcO�NX[|xDQg[mWV[LxDQgCFQg[�¢)I � 	 � �
	�� n�Nqp¨rsp$t�u�vwQgC/jLNq[LxyAD[Lz`Qg[
W`ALEHG �Y}ADCoz`QgCFNq[Lz`QgC�QS¢�IZu L.IL[L�cQg[`MYC4WZM/NPI\[LQg[JjDQcI\jDWZEcGVM/QcMB��NqCFx ¤ � � � � �`® � � � �¨¦c�+jLNPO�xDQgC/2+Qg]�KkQgC/WZMYADC�ujDQgCFQcNPEcG���NX[¡xDQg]�xDNPQcO/QcO.vwQgC/GDWZUPM/Qg[�W`AV�¥MYCFNPM/M¨��]^NdM)xDQgC��gADC)vwQgC � }ALz\AD[Lz�O4M/QgGLQg[LxDQg[ 2=QcEHGD[LNq_~[LNdEcGVM�]�QgGDC
QgC/CFQcNPEHGVM���QgCFxDQg[b_¨W`[D[�����[ �ojDjLNPUPxyAD[Lz �D� ��O/Nq[LxbxDNPQ ��Q$ªyQc¬LNq[`M/Qg[LO4NdM }WZM/Qg[bxDQgC�]�WZz\[LQcM/NPO/EcGLQg[ � Q$ªyQc¬\Q
O/IZ��NPQ"xyW�OoI\jDQgCFQ�_LCFNPM/NPO/EcGLQ PyQcUPx � ��� h`I\[�¢)I������
	��`n)N p r p t�u2AD[Lx ¢)I��`�=A �
	��`n�N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[
NX[ ��jDG }WV[Lz`NPz\_ZQcNPM2hVI\[|xDQgCE2=Qg]�KDQgC/W�MYADC2WVAV��z`QcM$C/WZz`Qg[��
H2CFO$KDCg}AD[Lz`UPNPEHG��2ADCFxDQ~h`I\C�W�UdUPQg] xDNPQ Nq[D_ZIL]�]�Qg[LOYADC/WVjLUdQ�aLMYC/AD_VMYADC�]�NPMmR�CFILKDWZz\WZM/NPI\[JNq[ � u���NPEHGVMYAD[Lz�Y}ADC.xyWZO ��
�
�� ��� 	�� �fu�vwQgC/GDWZUPM/Qg[~Nq[§¢)I\n)NXpcr�pct h`QgC4W`[`MF��I\CFM4UdNPEcGmz`Qg]�WZEHGVM:FON ® G���xyW|xDNPQ�Nq[D_ZI\]�]�Qg[LO$ADC/W`jLUPQ
�Zu�aLMYC4AD_`MYADC �gAmz`QgCFNq[Lz`QB� [`M4Qg[LO/NPMg}WZM/Qg[~W`AV����QcNPO/Mg��WZUPO�xyW`��]�WV[|NXGDC)QcNq[LQg[�{wNq[Vª�AD��WVAV� xDNPQ"aDADKDC4WZUPQcNdM$AD[Lz
�gALz`QcO/MYW`[LxDQg[�G�}WZM4M/Q`�yn.ADC.xDNdQcO4Q^jkQcNPxDQg[iaLMYC4AD_`MYADC�Qg[m��QcNPO/Qg[~QcNX[LQg[ vwQgCFUqW`AV�sxDQgCo��Q$ªyQc¬LNq[`M4Qg[LO/NPMg}WZM/Qg[�Nq[
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 ��JLK p 
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	�� n)NXp¨r�pct�u�AD[Lx�¢�I � �+A �
	�� n�Nqpgr�pct�u
vwQgC4jLNX[LxyAD[LzVQg[ zVQ$� AD[LxDQg[LQg[�]�WZz\[LQcM/NPO/EcGLQg[baLMYC/AD_VMYADCFQg[ Nq] vwQgCFz`UPQcNPEcG ]�NPM�xDQg] 2=Qg]�KDQgC/W�MYADCFh`QgCFUqW`AV�
xDQcO|I\jkQgCFQg[ _LCFNPM/NPO/EcGLQg[ P�QcUPxDQcOi¤¥AD[`M4QgCFO/M/QcO�r�NPUPxy¦��Y}ADC^h`QgCFO/EcGLNPQcxDQg[LQ ¢)IZu L.I\[L�cQg[VMYC/W�M/NPI\[LQg[ �+��� [bxDQg[
xyC�QcN2I\jkQgCFQg[ r�NPUPxDQgC/[�O/Nq[Lx�h`I\[JILjDQg[�[DWZEcG AD[VM/Qg[bxDNPQ§��Q$ªyQc¬LNX[VM/Qg[LO/NPMg}W�M/Qg[�h`I\[ � Q$ªyQc¬\Qg[ �¥I`UPz`Qg[LxDQgC
WV[`M/Nf�¥QgC/CFI\]�WZz\[LQcM/NPO/EcGLQgC�aLMYC/AD_VMYADCFQg[bW`jLz`QgjLNPUPxDQcMg£ � u�_�I\]�]�Qg[LOYADC4W`jLUPQ � �H� � u�Nq[D_ZI\]�]^Qg[LOYADC/W`jLUPQ � p AD[Lx
��u�Nq[D_ZI\]�]^Qg[LOYADC/W`jLUPQ � X �&L.I\C/CFQcUqWZM/NPI\[^xDQgCTNX[D_�I\]�]�Qg[LOYADC4W`jLUPQg[��Zu�aLMYC4AD_`MYADCw]^NdM�xDQgC���[LIL]�WZUPNPQ2Nq]�ILjDQ$u
C�Qg[b_\CFNPM/NPO/EcGLQg[QPyQcUPx+��[DW�EHGLz`Qc�)NdQcO4Qg[bxyADCFEcGb¢�I � ���
	��`n)N p r p t:AD[Lx ¢)I��`�+A �
	��Vn�N p r p t�u�«�NPO/EHGDC�QcNXGLQg[��
P }ADC xDNdQ I�Qc��QcNPUPNPz`Qg[~vwQgC/jLNq[LxyAD[Lz`Qg[�_ZI\C/CFQcUPNPQgCFQg[ ��I`UPz`Qg[LxDQ/2+Qg]�KDQgC/WZM$ADCFQg[m]�NPM/QcNq[DW`[LxDQgCc£�{wNq[LO/QcM/�cQg[¡xDQgC
Nq[D_ZIL]�]�Qg[LOYADC/WVjLUdQg[ �Zu�aLM$C/AD_`M$ADC�]�NPM�xDQg]�CFQcUqWZM4NdhVQg[J« W�¬\Nq]�AD] xDQgC � ���`¤ �2¦�u LoADCFh`QSAD[Lx ]�WZ¬LNq]�WZUPQ
�oALOYKDCc}W�z\AD[Lz�xDQgC)NX[D_�I\]�]�Qg[LOYADC4W`jLUPQg[���u�aLMYC/AD_VMYADC�]�NPM.xDQg]:«�NX[LNq]�AD] xDQgC � ���`¤ �2¦�u LoADCFh`Q`�
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� � �	�f­ L _ZI\C/C�QcUdNPQgCFM¨�`@oQcO���QcNPM/QgCFQg[|_ZI\C4CFQcUPNdQgC�MsxDNPQF2+Qg]�KDQgC/WZM$ADC�xDQgC�«§WZ¬LNq]�WoxDQgC�jDQcNPxDQg[SaLMYC4AD_`MYADC�Qg[
]�NPM"xDQgC/2=Qg]�KDQgC4WZMYADCoxDQcO�UPI\_¨WZUPQg[�� ���\¤ �2¦ u�«�Nq[LNq]�AD]�O"jkQcN � � ®�� � L���P2}ADCoxDNPQS¢�I � 	 � �
	�� n�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[b]�NPM�� � ��h`QgCc}W`[LxDQgCFMoO4NdEcG xDQgCoM/Qg]�KkQgC/WZMYADC4W`jDG�}W`[Lz`NPz`Q�vwQgC�UXWVAV� xDQgC �cp4u�aLMYC/AD_VMYADCB]^NdM
O/Nq[D_ZQg[LxDQgCm¢�I�u L.I\[L�cQg[`M$C/WZM/NPI\[ xyC/W`]�WZM4NdO4EHG��wO4I§xyW`��xDNPQ~�Y}ADC �CS �SxDNPOY_LALM/NPQgCFM/Qg[ G+ALI\C�xy[\AD[Lz`Qg[ �Y}ADC
� � �|[LNPEHGVM"]�QgGDC�jkQcI\jDWZEcG`M/QcM���QgCFxDQg[��©� ]��oQczVQg[LOYWZM/��xyW��gA }W`[LxDQgC�MBO/NPEcG§xDQgC�KDCFNq[L�cNXKLNPQcUqUPQ 2=Qg]�KDQ$u
C/WZMYADCFhVQgCFUqW`AV�sxDQgC���[VM/Qg[LO/NPMg}WZM�xDQgC � X u�aLMYC/AD_VMYADC��Y}ADC � � ��[LNPEHGVM �=QcOBh`QgCFO4EHGLNPQgjLMBO4NdEcGJ[\ADC,xDQgC:2=Qg]�KDQ$u
C/WZMYADC/jkQgCFQcNPEHG��kNX[D[LQgC4GDWZUqjmxDQcO/O/Qg[|xDNPQ � X u�aLMYC4AD_`MYADC�Qc¬LNPO/M/NPQgCFMg�y]^NdM�W`jD[LQgGD]^Qg[LxDQgC2¢)IZu L.I\[L�cQg[VMYC/WZM4NdIL[��gAM/NPQ$��QgCFQg[Q2=Qg]�KDQgC/W�MYADCFQg[���2©C�I`M/�cxDQg]�jLUPQcNqjDQg[ xDNPQmO/EHGLIL[~�Y}ADC ��S ��jkQcI\jDWZEcG`M4QcM/Qg[�G=ALI\CFxy[LAD[Lz`Qg[§xDQgC
I\jDQgCFQg[�{ NX[LO$WZM/�cM/Qg]�KkQgC/WZMYADC xDQgC � X u�aLMYC4AD_`MYADC.AD[LxSxDQgC 2=Qg]�KDQgC/W�MYADC�xDQcOo«§WZ¬LNq]�AD]�O�h`I\[ � ���`¤ �2¦�O/I�u
��NPQ�xDQgC:2=Qg]�KDQgC4WZMYADCc�+jkQcNwxDQgCoxDNPQ � X u�aLMYC/AD_VMYADC.NqGDCo«§WZ¬LNq]�AD]�W`ALOYjLNPUPxDQcM^AD[Lx xDQgCF2+Qg]�KkQgC/WZMYADC �+jDQcN
xDQgC�xDQgC � ����¤ �.¦ u�vwQgCFUqW`AV��QcNq[mUPI\_¨WZUPQcO2«�Nq[LNq]"AD] �cQcNPz`Mg��xDQgALM/UPNPEHG~QgC/GDWZUPM/Qg[��
��AV�¥z\C/AD[Lx�xDQgCw��Q$ªyQc¬LNq[`M/Qg[LO4NdM¨}WZM/Qg[�_¨W`[D[�z`Q$��IVUdzVQgCFM©��QgCFxDQg[��¨xyW`�)xDNPQ�«�I\]�Qg[VM/Q�xDQgC=Nq[D_ZI\]�]�Qg[LO$ADC/W`jLUPQg[
�Zu�aLMYC4AD_`MYADCwWVALEHG�QcNq[LQ L.I\]�KkI\[LQg[VM/Q�Nq[ � u���NPEcG`MYAD[Lz�GDW`jDQg[��Z��I\GLNq[Lz`QczVQg[�xDNPQ�«�I\]�Qg[VM/Q�xDQgC�jDQcNPxDQg[�WV[VuxDQgCFQg[BaLMYC4AD_`MYADC�Qg[.NX[,xDQgC ��
4u�{�jkQg[LQ�UPNPQcz`Qg[��¨@BW�xDNPQsaDADKDC/WZUPQcNPMYAD[LzoxyADCFEcGoxyW�O©n�Nfu�r u�n)QcM/�c��QgC/_.xDI\]�Nq[LNPQgCFM
��NqCFx�AD[Lx�xDNPQsNq[D_ZIL]�]�Qg[LOYADC/WVjLUdQ ��u�aLMYC/AD_VMYADC+xDNPQ�QcNq[L�cNPz`Q2]�WZz\[LQcM/NPO/EcGLQ2aLMYC/AD_VMYADC=Nq[�¢�I � 	�� �
	�� n�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[�NPO/Mg�LxDNPQ�QcNX[LQ�«�I\]�Qg[VMFu L.I\]�KkI\[LQg[`M4QoNX[~��NPEHGVMYAD[Lz|xDQgC�OYADKDC/W�UdQcNPM/Qg[LxDQg[ aLEHGLNPEcG`M/Qg[~W`AV� u
�sQcNPO/M¨�DNPO/M�xyWZO�zVQ$� AD[LxDQg[LQ�{�C�z`QgjD[LNPO�KLUqW`ALO/NqjkQcU��
��[��+ADn)NXp¨r�pct��2ADC�xDQ"QcNq[§n)QcO/M/Nq[LzSW`[¡xDQgC PyQgC/]^N ª©}W�EHGLQ�jDQcILjDWZEHGVM/QcM:F ­`® G��y@BADC�EHG¡xyWZOBn�QcO4M/Nq[Lzm�sQgC�xDQg[
xDNdQoR�GLIL[LI\[LQg[D]�ILxDQg[|�sQcNPEcG��\GDW`jkQg[mWZUPO/I"[LNPQcxyCFNPz`QgC�QFP�CFQc�DALQg[L�cQg[��L�sILxyADCFEcG�xDNPQFL.I\KDKLUqAD[Lz�h`QgC/jkQcO/O/QgCFM
��NqCFx+�`��[ ��u���NPEcG`MYAD[Lz,�Y}ADGDC�MwxDNdQcO4Q�h`QgC/jkQcO/O/QgCFM/QEL.I\KDKLUqAD[Lz��gA�QcNq[LQg] G�}I\GLQgCFQg[R
§QgC�Mwh`I\[(� ���`¤ �2¦c�¨@BADCFEcG
xDNdQ��o[LNPO/I`MYC�I\KLNPQ2xDQgC�PyQgC4]�NPz`QcO/EcG`��Nq[LxDNPz\_ZQcNPMg�LxDQgC�PyQgC4]�Nfª©}WZEHGLQoAD[LxmxDQcO �oC�xy[\AD[Lz`O$KDW`C/W`]�QcM4QgCFO��sQgC�xDQg[
��[LxDNP�cNPQg[|z`Qc��I\[D[LQg[��ZxyW`�.QcOwO/NPEcG�jDQcN�xDQg[�r�I\C/_gWVC/jLNPxDQg[�AD] ��u-
§QcUPUPQg[�aDADKDC/W�UdQcNPM/QgC�GDW`[LxDQcUPMg�`@oNPQ��o[LNPO/IZu
MYCFI\KLNPQ`�¨xDNdQ�]�NPMTxDQgC+hVQgC/jDQcO/O4QgCFM/Qg[/L.I\KDKLUqAD[LzoNq[���u���NPEcG`MYAD[LzoNq[�vwQgC/jLNq[LxyAD[LzBzVQgjDC/WZEcG`M+��QgCFxDQg[�_gW`[D[��ZNPO/M
W`ALEHGm]^NdM�xDQg]�n)QcO/M/Nq[Lz�hVQgC/jDAD[LxDQg[����oAV��z\C4AD[LxmxDQgC�aLMYC/AD_VMYADC�NPO/M�QcO���W`GDCFO/EcGLQcNq[LUdNPEcG��yxyWV�BQcNq[mn)QcO/M/Nq[Lz
W`ALEHG Nq[bxDQg[ ]�WZz\[LQcM/NPO/EcGLQg[�lon�Nqpcr�pct�uBvwQgC/jLNq[LxyAD[Lz`Qg[�WVAV��MYC�NdM4Mg�w@BWZO�n)QcO/M/Nq[LzJ��QcNdO4M�QcNq[LQg[ vwQg_VM/I\C
h`I\[ �	�O� ����W`AV� F ­`® G��V@oNdQoNq[m¢)I\n)NXpcr�pct�jDQcILjDWZEHGVM/QcM/QoNq[D_ZIL]�]�Qg[LOYADC/WVjLUdQBaLM$C/AD_`M$ADCs]^NdM.R�CFI\KDW�z\WZM/NPI\[�Nq[
�Zu���NPEcG`M$AD[LzS��QcNPO/M2QcMF��W�xDQg[~z`UPQcNPEHGLQg[JR�C�I\KDWZz\WZM4NdIL[LO/h`Qg_VM/I\C�W`AV�,¤ � X S�¤ ��� ® � ®R�E� ¦/¦2AD[Lx��cQcNPz`MoxyW`]^NdM
W`AV��xDNPQ.z`UPQcNdEcGLQoaLM/QcUPUdQ.Nq]�CFQc�cNqKDCFI\_ZQg[|��W`AD]¡�`¢�NPQgCFxyADCFEcG�NPO/M�xDNdQ)Qg[Lz`Q�vwQgC/jLNq[LxyAD[Lz�h`IL[BO$ADKDC/WZUPQcNPM/Qg[LxDQg[
{wNPz`Qg[LO/EcGDW¨�¥M/Qg[�]�NPM�xDQgC Nq[D_ZI\]�]�Qg[LO$ADC/W`jLUPQg[maLMYC/AD_VMYADCw]�NPMsR�CFI\KDWZzLWZM/NPI\[�Nq[ ��u���NPEHGVMYAD[Lz�AD[VM/QgC/]�W`ALQgC�Mg�
vwI\[ ��]^NdEcN.QcM�WZU¥�w�.ADCFxDQmQcNq[LQ M$GLQcI\CFQcM/NPO/EcGLQSr�QcO/EHGDC�QcNXjDAD[LzJ�Y}ADC�xDQg[�W`[LI\]�WZUPQg[ 2=Qg]�KDQgC4WZMYADCFh`QgC�UXWVAV�
h`I\[�� ����¤ �2¦oNq[b¢)I\n�Nqp¨rsp$t h`I\CFzVQcO/EHGLUqWZzVQg[��©xDNPQmxDNPQ � X u�aLMYC/AD_VMYADC�[LNdEcGVM�jDQgC¨}ALEc_VO/NPEHGVM/NPz`M:Fq� �`®	� � ��� G��w��]�oQcz`Qg[LOYW�M/�2�gA�xDQg[mjLNPOYGLQgCFNPz`Qg[ �o[D[DW`GD]�Qg[��y[LADC�QcNq[LQB]�WZz\[LQcM/NPO/EcGLQoaLMYC/AD_VMYADC�� }ADCFxDQ.xDNdQBaDADKDC4WZUPQcNdM$AD[Lz
jDQcQcNq[Vª�ALO/O/Qg[�AD[LxSxyW�O ��
�
�� ��� 	�� �fu�vwQgC/GDWZUPM/Qg[mGLQgC�h`I\C/C/AV�¥Qg[��L��NqCFxmNq[mxDNPQcO/Qg]:«�ILxDQcUPU+xDNPQ"aDAD]�]�QBjkQcNPxDQgC
]�WZz\[LQcM/NPO/EcGLQgCwaLMYC/AD_VMYADCFQg[�]�NPM�R�CFI\KDWZz\W�M/NPI\[oNq[ � u���NPEHGVMYAD[Lz�h`QgCF��Qg[LxDQcMg�ZAD] xDQg[ � ��� ¤ �2¦ u�vwQgCFUqW`AV����ADW�u
UdNPMYW�M/NPh��gAmjkQcO/EHGDC�QcNXjkQg[��y@oNPQBaDAD]�]^QoxDQgCs� Q$ªyQc¬\Nq[VM/Qg[LO/NPM }WZM/Qg[~�cQcNPz`M�� }ADC�xDNPQB¢�I�� 	 � �
	��`n)N p r p t�R�C�I\jDQg[
QcNX[LQg[¡vwQgCFUqW`AV�/�DxDQgC��gA�M/NPQ$��Qg[ 2+Qg]�KkQgC/WZMYADC�Qg[|O }WZM/M/NPz`M¨�\¢)NdQgC�xyADCFEHG|Qg[VM/OYKDC�NdEcGVM�xDQgCE2=Qg]�KDQgC/W�MYADC/jDQgC�QcNdEcG��
NX[�xDQg] xDNPQ�aDAD]�]�Q�xDQgC�� Q$ªyQc¬\Nq[VM/Qg[LO/NPMg}WZM/Qg[|W`[LO/M4QcNdzVMg�`z`Qg[DWVABxDQg] {w¬LNPO/M/Qg[L�gjDQgC�QcNdEcG|xDQgCwNq[D_ZIL]�]�Qg[LOYAVu
C/W`jLUPQg[ �Zu�aLMYC4AD_`MYADC �y{wNq[LQ�Qg[`M4OYKDCFQcEcGLQg[LxDQ L.ILC/CFQcUqWZM/NPI\[�]�NPM.xDQg] ��
�
�� ����	 � �fu�vwQgC/GDWZUPM/Qg[¡NdO4M2xDQg]��gAV�¥I`UPz`Q
z`Qg[DW`ALO/Io]m}I`z`UPNPEcG�� �oAV�yQcNq[LQB}W`GD[LUPNPEHGLQ 
 QcNdO4Q`�g��NPQ�xDQgC=h`I\[��o]�NPEcNLh`I\CFz`QcO4EHGLUqWZz`Qg[LQg[=F � �&� G��¨�2ADCFxDQsjkQgCFQcNPM/O
h`I\[ G ��NPEH_L[DWZz`QcU+QcMoWZU¥� Fq� ��� G©xDQgC.xyADCFEcGSW`[VM/Nf��QgC4CFI\]�WZzL[LQcM/NPO/EHGLQP�oCFxy[LAD[Lz jkQcQcNX[Vª�AD��M/Q!� ���\¤ �.¦ u�vwQgCFUqW`AV�
h`I\[�l.«�I��Ha��B¤¥lCS � 
Z���,x+�Z@o��¦TQgC/_VU¥}W`CFMg�Z��[V��NPQ$�¥QgC/[�O4I`z\W`CTjDQcNPxDQo{Te+Qg_`M4Q`�gxyWZO�GLQcNq�ZM¨�ZxDNdQo{w¬LNPO/M/Qg[L��xDQgC
� X u�aLMYC/AD_VMYADCBAD[LxJxyWZO ��ALO$jLNdUPxDQg[ xDQgC"jkQcNPxDQg[ � u�aLMYC/AD_VMYADCFQg[��=xDNPQ�H.CFOYWZEcGLQ|xDQcO ��
�
�� ��� 	�� �fu�vwQgC/GDWZUPM/Qg[LOO/Nq[Lx+��_¨W`[D[S[LADC�xyADCFEcGm��QcNPM/QgCFQ:H.[`M4QgCFOYALEcG\AD[Lz`Qg[¡Qg[LxDz�}ALUPM/NPz�zVQg_`U¥}W`CFM)�sQgC�xDQg[��
@oNdQ ��ALO4�sQgC�MYAD[LzixDQgC�]�WZz\[LQcM/NPO/EcGLQg[�aLMYC/AD_VMYADCFQg[J�2ADC�xDQm�Y}ADC�WZUPUPQ§AD[`M4QgCFOYALEcG`M/Qg[�¢�I � 	 � �
	�� n�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[ ¤¥l��	S � � �=A � �+W`¦�xyADC�EHGLz`Q$�Y}ADGDCFMg� �sILjDQcN.QcNX[ ��ADW�UdNPMYW�M/NPh z`UPQcNPEHGLQcOSr�NPUPx�Qg[`M/O4M/QgG`M¨�©@oNPQ
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 c-com. ττ1

�ojDjLNPUPxyAD[Lz �D� ® £ « W�z\[LQcM/NPO/EcGLQ �oCFxy[\AD[LzVO/M/Qg]�KkQgC/WZMYADCFQg[ h`I\[ h`QgCFO/EcGLNPQcxDQg[LQg[ ¢)I � 	 � �
	�� n�Nqpgr�pct�u
vwQgC4jLNX[LxyAD[LzVQg[ ¤¥l�� S � � �+A � �=W`¦~NX[ �ojDG�}W`[Lz`NPz\_ZQcNPM§h`IL[�xDQgC�¢�IZu L.IL[L�cQg[`MYC4WZM/NPI\[���vwIL[�UPNq[D_`OJ[DWZEHG
C�QcEHGVM/O O/Nq[Lx ��IVUdzVQg[LxDQ W`[VM/Nf��QgC/C�I\]�WZz\[LQcM4NdO4EHGLQ�aLMYC/AD_VMYADCFQg[ W`jLzVQgjLNdUPxDQcMg£ � u�_ZI\]�]^Qg[LOYADC/W`jLUPQ � � � � uNq[D_ZIL]�]�Qg[LOYADC/WVjLUdQ �cpoAD[Lx ��u�Nq[D_ZI\]�]�Qg[LO$ADC/W`jLUPQ � X �

]�WZz\[LQcM/NPO/EcGLQg[��oC�xy[\AD[Lz`O4M/Qg]�KDQgC4WZMYADCFQg[JO/Nq[LxJNq[ ��jDjLNPUPxyAD[Lz �k� ® Nq[ ��jDG�}W`[LzVNdzL_ZQcNPM"hVI\[�2=Qg]�KkQgC/WZMYADC
AD[Lx L.I\[L�cQg[VMYC/WZM/NPI\[|xyWVCFz`QcO/M/QcUPUPMg�D@BADC�EHG|xDQg[¡vwQgCFz`UPQcNPEHG¡xDNdQcO4QgC�xyCFQcN=« NPO/EcGDCFQcNqGLQg[�_y}IL[D[LQg[|�c�sQcNT{Te+Qg_Zu
M4Q`�DxDNPQB�gADC�r�QcO/M/Nq]�]�AD[Lz|xDQgC�]�WZzL[LQcM/NPO/EHGLQg[ �oCFxy[LAD[Lz`O/M/Qg]�KkQgC/WZMYADC Qg[`M/O4EHGLQcNPxDQg[Lx�O/Nq[Lx+�yhVI\[LQcNq[DW`[LxDQgC
O4QgKDW`CFNPQgCFM���QgCFxDQg[�� G+AD] QcNq[LQg[mjDQcO/M/Nq]�]�M�xDNPQ L.IL[L�cQg[`MYC4WZM/NPI\[�xDQgCs]�WZz\[LQcM/NPO/EcGLQg[�¢)I X)Y u��¥IL[LQg[�xDNPQB]�W¨u
zL[LQcM/NPO/EHGLQg[C�oCFxy[LAD[Lz`O/M4Qg]�KDQgC/W�MYADCFQg[�AD[Lx ��QcNPM/QgC/GLNq[�NPO/M|xDNPQ ¢)IZu L.I\[L�cQg[VMYC/W�M/NPI\[ KDCFIJvwI`UqAD]�Qg[�h`I\[
xDQg[ �oNPM/M/QgC/KDWVC/W`]�QcM/QgC4[ W`jDG }W`[LzVNdz��s¢)NPQgCFxyADCFEcG���QgCFxDQg[�xDNPQ§]�WZz\[LQcM/NPO/EcGLQg[ �oCFxy[LAD[Lz`O/M4Qg]�KDQgC/W�MYADCFQg[
xyADC�EHG|AD[`M4QgCFO/EcGLNdQcxDUPNPEcGLQBv�W`CFNqWZM4NdIL[�xDQgC��oNPM/M4QgC/KDW`C/W`]^QcM/QgCTNq[�xDQg[|xyCFQcN�«�NdO4EHGDCFQcNqGLQg[mjkQcQcNX[Vª�AD��Mg�y��[�xDQg[
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H.] xDNPQ ��CFM�xDQgC�xyADCFEHGJQcNq[�}W`AD��QgCFQcOB«§WZz\[LQcM���QcUPxbNq[LxyAL�cNPQgCFM/Qg[ jkQc�cNPQgG\AD[Lz`O4�sQcNPO/Q�jDQcQcNq[Vª�AD�ZM/Qg[ UqW`[LzZu
C�QcNdEcGV�sQcNPM/NPz`Qg[8�oCFxy[LAD[LzSh`IL[§¢�ILn�Nqpcr�pct �gAijkQcO/M/Nq]�]�Qg[��=�2ADCFxDQg[§n)QgALMYCFIL[LQg[\jkQgALz\AD[Lz`O/Qc¬DKDQgCFNq]�Qg[VM/Q
WV]�«§ALUPM/NPxDQcM/Qg_`M4I\C u���[LO4MYC/AD]�Qg[VM�{ � WV]�¢)« �)xyADCFEcGLz`Q$�Y}ADGDCFMg�T��I\jDQcNwO/NPEcGJxDNPQ R�ALUdhVQgC/KDCFI\jkQ�Nq[JQcNq[LQg]
LoC��`I\]�WZzL[LQcM/Qg[§jDQ$��W`[Lx+�w@oNPQm{w¬DKDQgCFNq]�Qg[VM/Qm�2ADC�xDQg[§Nq] 
�Nq[D_ZQcUqjDQgCFQcNPEcGbh`IL[�N�� S � � U jLNPO$O � U jkQcN
WV[LO/M/QcNPz`Qg[LxDQg[ 2=Qg]�KkQgC/WZMYADCFQg[¡I\jDQgC4GDWZUqjmh`I\[ �3S NFL xyADCFEHGLzVQ$�Y}ADGDCFM¨�D��I\jDQcN�QcNq[|�¥I\_LALO/O/NPQgCFQg[LxDQgC.�BC/W¨u
KDGLNPMY]^I\[LI\EcGDCFI\]�WZM/I\C�¤�� S ��� N ® [D]�¦.z`Qg[LALM/�cMB�2ADC�xDQ`��H2]�QcNX[LQ �oALOYCFNPEHGVMYAD[Lz~xDQgCBR�ALUPh`QgC4_y}I\C4[LQgCoNq]
P�QcUPx��gA�AD[VM/QgC/jLNq[LxDQg[��L�2ADCFxDQ�xyWZO�R�ALUPh`QgCwNq[�xDQgALM/QgC�NdQgC�M/Qg[ �.UX_�I\GLI`UyQcNq[Lz`Q$��CFI\C�Qg[�AD[Lx�GLNPQgCFxyADCFEcG/Jy¬LNPQgCFMg�
jkQch`I\CTxyWZO�PyQcUPx�QcNq[Lz`QcO/EcGDWZUPM/QcM��2ADCFxDQ`�V@BW�xDNPQFLoCFNPO/MYWZUPUPNPM/QoQcNq[LQ��gAV�/}WZUPUdNPz`Q �oC�NdQg[VM/NPQgC/AD[Lz�W`AV�¥��QcNdO4Qg[��`O/Nq[Lx
xDNPQ2{�CFz`QgjD[LNPO/O/Q�xDQgCwaLMYC�QgALQc¬�KkQgCFNq]�Qg[`M4Q�Nq[�QcNq[LQg]�}W`AD�ZQgC�Qg[:P�QcUPx � [\ADCTO/EcGV�sQgC=Nq[`M4QgC/KDCFQcM/NPQgC/jDW`C �`��[�xDQg]
GLNPQgC�hVI\CFz`QcO/M4QcUdUPM/Qg[m{ ¬�KkQgCFNq]�Qg[VM�UPNdQczVM ��O/Qg[D_LCFQcEcG`M��gADC�aLMYCFQgALQgjkQg[LQ"AD[LxmxyW`]^NdM�O/Nq[Lx�[\ADC���Q$ªyQc¬LQ"]�NPM
QcNq[LQg] CFQc�cNqKDCFI\_ZQg[�aLMYCFQgALhVQg_`M/ILC��\��xDQgC.Nq[�xDQgCoaLMYCFQgALQgjkQg[LQ�UPNPQcz`Mg��xDQcM/Qg_VM/NPQgC/jDW`Cc��@BW��c��QcNwxDQgCo]�WZz\[LQ$u
M4NdO4EHGLQg[bR�GDWZO/Qg[JR�CFI\KDW�z\WZM/NPI\[LO/hVQg_`M/ILCFQg[ �§Nq[ � u���NPEHGVMYAD[LziW`AV�¥��QcNPO/Qg[��TUdNPQcz`M � Nq[JxDQgC ��
4u�{�jDQg[LQ|xDQgC
LoC�NdO4MYWZUPUPNdM4Q`�`xDNPQ��gA"� Q$ªyQc¬\Qg[�]�NPM���S ¤ ����� ¦ � ��AD[Lx � S ��� N � � � � � jkQcNPMYC/WZz`Qg[��Z{wNq[��gALO }WZM/�cUPNPEHGLQcO�R�CFI\jLUPQg]jkQcO/M/QgGVM�xyW`C�NX[��ZxyWV�oxyWZOw@oNfe©C/W`_VM/I`z\C4W`]�] }ADjkQgCsW�UdUPQ2� NdEcGVMYAD[Lz`Qg[�h`I\[(��Nq[�xDQgC ��
4u�{�jDQg[LQo]�NPM/M/QcUPMg�Z@BW¨u
]^NdMo]�NPM/M/QcUPM.QcNq[ r�QgALz\AD[LzVO/Qc¬�KkQgCFNq]�Qg[VM }ADjDQgC.QcNq[LQ�z`QcxyWZEcGVM/Q"GLI\C�Nd�cIL[`MYW�UdQ���Nq[LNPQ�xDQcOoNq[ �ojDjLNdUPxyAD[Lz7�D� �
xyWVCFz`QcO/M/QcUPUPM/Qg[b]�W�z\[LQcM/NPO/EcGLQg[bR�GDWZO/Qg[LxDNqWZzLC/W`]�]�O¨�+@oNPQcO/QcO�R�GDWZO/Qg[LxDNqWZz\C/WV]�] �2ADCFxDQ|h`I\[J��WZMYGD[DW¨�\W¨u
_¨WmQcMBWZU¥� F � � � G W`AV�¥z\C/AD[Lx�h`IL[�«§WZz\[LQcM/IZ��NPxDQgCFO/M$W`[LxDOY]�QcO/O$AD[Lz`Qg[~h`I\CFz`QcO4EHGLUqWZz`Qg[ AD[Lxih`IL[ t)W`[�JyQcUPxiQcM
W�U�� Fq�c�(G©xyADCFEcG|«§WZz\[LQcM/NPO/NPQgC/AD[Lz`O$]�QcO/OYAD[Lz`Qg[�W`[m{ Nq[D_\CFNPO/M$WZUPUdQg[~h`QgC���QcNq[LQgCFMg�
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��jDjLNPUPxyAD[Lz7�D� � £L«§WZz\[LQcM4NdO4EHGLQcO2R�GDWZO/Qg[LxDNqWZz\C4W`]�]:h`IL[m¢�I\n)Nqpcr�pct�jDQcN��CS+NFLPFq�c� � � � � G��D@BWZOo}W`AD�ZQgC�Q
« W�z\[LQcMF�¥QcUdx�� ��NqC/_`M�Nq[�xDQgC ��
4u�{�jDQg[LQmAD[`M/QgC.QcNq[LQg] 
�Nq[D_ZQcU��bjDQc�\}ALz`UPNPEHGJxDQgC Fq�`� � Gqu���NPEHGVMYAD[Lzy��@oNPQ
RT�¥QcNdUPQS_ZQg[D[L�cQcNPEcGD[LQg[JxDNPQ ��NPEcG`M$AD[Lz`Qg[§xDQgC�]�W�z\[LQcM/NPO/EcGLQg[�«�I\]�Qg[VM/Q�xDQgCB¢)IZu�� I\[LQg[§Nq[ xDQg[��¥QgC/CFIL]�W¨u
z\[LQcM/NPO/EcG zVQcI\CFxy[LQcM/Qg[ ��
4u�{�jDQg[LQg[�£�� �Y}ADC Fq�`� � G����§�Y}ADC7F � � � G�AD[Lx�� �Y}ADC F �Z� � G�� @oNdQ§]�NPM �"��r�AD[Lx
t�z`Qg_ZQg[D[L�cQcNPEcGD[LQcM/Qg[bzLC/W`ALQg[§r�WZUq_ZQg[JO/�D]�jDI`UPNPO/NPQgCFQg[JxDNPQSaLMYCFQgALNq[VM/Qg[LO/NPMg}WZM�jkQcN � SBN L ¤¥�w}WV[Lz`Q�xDQgC
rsW�UX_�Qg[D¦"AD[LxbxDNPQ G+ALzVQgG�}I\CFNPz\_ZQcNPM ¤¥r�ALEcGLO/MYW`jkQg¦�xDQgC"GLNPQgC�zVQc�cQcNdzVM/Qg[baLMYC/AD_VMYADCFQg[ �gA§xDQg[JxyADC�EHGJxDNPQcO/Q
aLMYC/AD_VMYADCFQg[ QgCF�cQgALz`M/Qg[J]�WZz\[LQcM4NdO4EHGLQg[J��Q$ªyQc¬LQSjDQc�cNPQgG\AD[LzVO/��QcNdO4QSxDQgCFQg[Q2+Qg]�KDQgC/WZM$ADCFh`QgCFU¥}W`AV�¥Q`�TxDNdQmNq[
xDQg[ �ojDjLNdUPxyAD[Lz`Qg[��k� �D� �D� OD� �D� � � AD[Lx��D�q�V�2zVQc�cQcNdzVM�O/Nq[Lx+�
��[ ��jDjLNPUPxyAD[Lz��D� �|NPO/M�QcNq[ ��ALO/O4EHGD[LNPM/M�xDQcO�W`[§R�ALUdhVQgC/KDCFI\jkQg[bjDQcN � SBN3L jDQcO/M/Nq]�]�M/Qg[ @oNfe©C/W`_VM/IZu
z\C/W`]�]^O��Y}ADC._VUdQcNq[LQ$
�Nq[D_ZQcUTNq[ �ojDG�}W`[Lz`NPz\_�QcNdMohVI\]�}WVAD�ZQgCFQg[m«§WZzL[LQcMF��QcUPx�z`Qc�cQcNPz`Mg��{wO.O/M/QcUPUPMoO/NPEcGSGLQgC u
W`ALOg�`xyWV�oxDNPQB]�WZz\[LQcM4NdO4EHGLQg[|��Q$ªyQc¬LQ2�gA�xDQg[�xyADC�EHG�xyWZOs]�WZz\[LQcM/NPO/EcGLQ�R�GDWZO/Qg[LxDNqWZz\C4W`]�]�¤ Og� �ojDj��V�D� � ¦
h`I\CFz`QcO4EHGLUqWZz`Qg[LQg[maLM$C/AD_`M$ADCFQg[|�gALz`QcI\CFxy[LQcM.��QgCFxDQg[m_�}I\[D[LQg[��D��I\jDQcN=xDNdQ/G+ALI\CFxy[LAD[Lz�]�NPM/M4QcUdO.xDQgC�W`[LzVQ$u
z`QgjDQg[LQg[�r�ALEHGLO4MYW`jDQg[¡QgC �¥I`UPz`Mg�
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��jDjLNPUPxyAD[Lz �D� �k£gn�QgALM$CFI\[LQg[LxDNfe©C/W`_VM/I`z\C/WV]�]�Q�QcNq[LQgC�¢)I\n�Nqpcr�pct�u�R�CFI\jDQ�Nq[ �ojDG�}W`[Lz`NPz\_ZQcNPM�h`I\]:}W`AD�ZQgC�Qg[
« W�z\[LQcMF�¥QcUdx�jDQcN+QcNq[LQgCF2=Qg]�KDQgC4WZMYADC�h`IL[��3S NFL��y@BCFQcN ��QcUPxDNq[LxyAL�cNPQgCFM/Q�]�W�z\[LQcM/NPO/EcGLQ"aLMYC/AD_VMYADCFQg[§¤ r2�
t�AD[Lx {�¦�Qg[`M4O/M/QgGLQg[��
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@oQgC)vwQgCFUqW`AV��xDQgCoW`[LzVQgKDW`�ZM/Qg[m� [`M/Qg[LO4NdM¨}WZM/Qg[~xDQgC2]�WZz\[LQcM/NPO/EcGLQg[���Q$ªyQc¬\Q�Nq[ ��jDG�}WV[Lz`NPz\_ZQcNPM2hVI\]�Qc¬LM/QgC u
[LQg[ «§WZz\[LQcMF�¥QcUPx � NPO/M|Nq[ �ojDjLNPUdxyAD[Lz �D� OSxyWVCFz`QcO/M/QcUPUPMg�wO4IZ��QgC4[JxDNdQcO4Q xyADC�EHG xyWZO�Nq[ �ojDjLNPUdxyAD[Lz �D� �
hVI\CFz`QcO/EcGLUqWZz`Qg[LQ�]�WZz\[LQcM/NPO/EcGLQ R�GDWZO/Qg[LxDNqWZz\C4W`]�]�QgC4_`U¥}W`C/jDWVCoO/Nq[Lx+�w��[ xDQg[ �ojDjLNPUPxyAD[Lz`Qg[ �D� �~AD[Lx �D� O
�.ADCFxDQg[§xDNPQm]�WZz\[LQcM4NdO4EHGLQm��Q$ªyQc¬LQ AD[LxJNqGDCFQm�gALz`QgG�}I\CFNPz`Qg[J��[VM/Qg[LO/NPMg}W�M/Qg[i]^NdM�xDQg[LO/QcUqjDQg[�rsALEcGLO/MYWVjDQg[
zVQg_ZQg[D[L�cQcNPEHGD[LQcMg�
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�ojDjLNPUPxyAD[Lz �D� OD£ PyQcUPxyW`jDG�}WV[Lz`NPz\_ZQcNPM:xDQgC���[VM/Qg[LO/NPMg}WZM/Qg[ W`ALO/zVQc�B}W`GLUPM/QgC���Q$ªyQc¬LQ hVI\[ xyCFQcNbxDQgC�Nq[
�ojDjLNPUPxyAD[Lz �D� ��z`Qc�cQcNPz`M/Qg[ ��QcUPxDNq[LxyAL�cNPQgCFM/Qg[J]�WZz\[LQcM4NdO4EHGLQg[maLMYC4AD_`MYADC�Qg[SjDQcN �3S+NFL��
@oNPQB� [`M/Qg[LO4NdM }WZM�h`I\[|��Q$ªyQc¬ �"�kxDQgC��gA|xDQgC)W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcGLQg[mR�GDW�O/Q2Nq]�n.ALUPUf��QcUPx�z`QgG }I\CFM¨��[LNq]�]�M
]^NdM��gAD[LQgGD]�Qg[LxDQg] P�QcUdxbjDQcN �	� � 2 W`j§AD[LxJNdO4M"jDQcN.� 2 AD[VM/QgC/GDWZUqj xDQgCBn.WZEcG`��QcNPO/z\CFQg[L�cQ`�T��Q$ªyQc¬br
_¨W`[D[ NX] PyQcUPxyjDQgC�QcNdEcGb�c�)NdO4EHGLQg[ �	� �SAD[Lx�� � ­ 2 jkQcI\jDWZEcG`M/QcM���QgCFxDQg[§AD[Lxb_ZQg[D[L�cQcNPEHGD[LQcM��c��QcNw��QcNPM/Q$u
C�Q"]�WZzL[LQcM/NPO/EHGLQ�R�GDWZO4Qg[��y@BADCFEcGmxDNPQcO/Q�r�QgALz\AD[Lz`O4Qc¬�KkQgCFNq]�Qg[`M4Q�_y}IL[D[LQg[mxDNPQcO/Q�R�GDWZO/Qg[S[LNPEcG`M.z`QcMYC�Qg[D[`M
��QgCFxDQg[��kxyW�O/NPQ�O/NPEHG~[\ADC)Nq[mNqGDCFQg] ��[VM/Qg[LO/NPMg}WZM/O4h`QgC/G�}WZUPMY[LNPOBAD[VM/QgCFO/EcGLQcNPxDQg[��+{wNq[ �o[`��WZEcGLO/Qg[|xDQgC.��[VM/Qg[Vu
O4NdM¨}WZM�xDQcOB¤ ��� N`¦ u�r�C/WZz`z�u���Q$ªyQc¬\QcO�_ZQg[D[L�cQcNPEHGD[LQcM.xyWZO��o[`��WZEcGLO/Qg[�xDQgC �¥QgC/CFI\]�W�z\[LQcM/NPO/EcGLQg[ L.I\]�KDI\[LQg[VM/Q
xDQgC�¢�I�u�« IL]�Qg[`M4Q`� �ojkQgC/GDWZUqj|h`I\[ �	� �:2J��}WZEHGLO4M���Q$ªyQc¬�tbW`[��ZI\jkQgC/GDWZUqj�h`I\[ �	� �FL��)NXC�x�xDQgC�G+AV��WZEcGLO
O4M/QcNPUdQgC.AD[Lx jkQcN�NF2 NdO4M�QcNq[LQ^a�}W�M/M/NPz\AD[Lz�QgC/C�QcNdEcGVMg�
@BADC�EHG|xDNPQcO/Q�{w¬DKDQgCFNq]�Qg[VM/QB_ZI\[D[VM/QB[DWZEcGLz`Qc��NPQcO/Qg[¡��QgCFxDQg[��LxyW`��xDNPQ"]�W�z\[LQcM/NPO/EcGLQ �oCFxy[\AD[Lz|WZUPUdQgC)xyCFQcN
hVI\C/GLQgCFz`QcO$WZz`M/Qg[�R�GDWZO/Qg[|UqW`[Lz\C�QcNdEcGV�sQcNPM/NPz`QP�oCFxy[LAD[Lz�W`ALOYjLNPUPxDQcMg��@oNdQBjkQcI\jDWZEcG`M4QcM/Qg[ PyQcUPxDQgCc�yjkQcN+xDQg[LQg[
xDNPQ�aLMYC/AD_VMYADCFQg[~Nq[LQcNq[DW`[LxDQgC }ADjDQgCFzVQgGLQg[���O/M/Nq]�]�Qg[�]�NPM.�c�sQcN��oALOY[DW`GD]�Qg[�zLALM�]�NPM.xDQg[~h`I\[�t�W`[�JyQcUPx
QcMmWZU¥� Fq� �:G.z`Q$� AD[LxDQg[LQg[ 
§QgCFM/Qg[ }ADjDQgCFQcNq[�£EG+AD] QcNq[LQg[>_�I\[D[`M4Q ��Q$ªyQc¬ ��W`ALEHG I\jDQgC4GDWZUqj hVI\[ �	� � 2
jLNPO~QcM���WJ�gA�� 2 jDQcI\jDWZEcGVM/QcMm��QgCFxDQg[�AD[Lx��gAD] W`[LxDQgCFQg[�_ZIL[D[`M/Q§��Q$ªyQc¬ r [LNPEcG`M~I\jDQgC/GDW�UXj h`I\[
� � N 2:[DWZEcGLz`Qc��NPQcO/Qg[b��QgCFxDQg[���r�QcN�}W`AD�ZQgCFQg[J«§WZz\[LQcM���QcUPxDQgC/[ �	� O � � J � � � � � 2�_�}I\[D[LQg[b��Q$ªyQc¬LQ
[DW�EHGLz`Qc�)NdQcO4Qg[���QgCFxDQg[���xDNPQi_ZQcNq[LQgCmxDQgC¡h`I\C/GLQgCFzVQcOYWZz`M/Qg[�aLMYC/AD_VMYADCFQg[=Fq� � O � �c� GB�gAL�gALI\CFxy[LQg[�O4NX[Lx+�.{wO
Qc¬LNPO/M/NPQgCFMoQcNq[LQ�aLMYC/AD_VMYADC�¤¥{�¦�ILjDQgC/GDWZUqj~h`I\[ �	� OM2o�DxDNPQ�xyW`]�NPM2xDNqCFQg_VMBW`[¡xDQg[ P�QcUPxyjDQgCFQcNPEcG§W`[LO/EcGLUPNdQg��Mg�
Nq[¡xDQg] ��Q$ªyQc¬Sr [DWZEHGLzVQc��NPQcO/Qg[m��NqCFx+�+
§I\]¡}I`z`UPNPEHG~_gW`[D[¡xyADCFEHG|xDNPQcO/Q�jkQcNdxDQg[�aLMYC4AD_`MYADC�Qg[mxDNPQB�c��QcNPM/Q
�ojV�sQcNPEcG\AD[LzmhVI\]�]�WZz\[LQcM4NdO4EHGLQg[�R�GDW�O/Qg[LxDNqWZz\C/W`]�] xyW`GLNq[Lz`QgGLQg[LxiQgC4_`U¥}W`CFM.��QgCFxDQg[���xyW`��xDNPQ���Q$ªyQc¬LQ
r�AD[Lx�{bNq] R�GDWZO/Qg[LxDNqWZz\C4W`]�]�jLNPOYGLQgC.[LNPEHGVM2zVQcMYCFQg[D[VM���QgCFxDQg[m_ZI\[D[VM/Qg[��
«�QcO/O$AD[Lz`Qg[ jkQcN � S ®	� ® L��cQcNdzVQg[�Nq]8n.ALUPU �¥QcUPx �gALO¨}WZM/�cUPNPEHG��gA xDQgCm_ZI\]�]^Qg[LOYADC/W`jLUPQg[bxDNPQijkQcNPxDQg[
Nq[D_ZIL]�]�Qg[LOYADC/WVjLUdQg[maLM$C/AD_`M$ADCFQg[��`��[�xDQg[ �ojDjLNPUPxyAD[Lz`Qg[��D�q� � AD[Lx��D�q�V��O/Nq[Lx W`[DW�UdIVzB�gA�xDQgC�@oNPOY_LALO/O/NPI\[
jkQcN �3S+NFL�@oNfe©C/W`_VM/I`z\C4W`]�]�Qwh`IL[B¢)I\n�Nqp¨rsp$tJNq] 
�NX[D_�QcUXjkQgCFQcNPEHG�� � U ' N�� ' N�� U Nq[ ��jDG�}WV[Lz`NPz\_ZQcNPM
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z`NPQg[LNdhVQgW`ALO�Nq[�xDNPQcO/Qg] G+ALO/MYW`[Lx�[DWZEcGLz`Qc��NPQcO/Qg[��`� [ �ojDjLNdUPxyAD[Lz �k�q� ® O/Nq[Lx�xDNPQ 2=Qg]�KkQgC/WZMYADC/WVjDG�}W`[Lz`NPz\_ZQcNPM
xDQgC.M/NPQ$ªyNdQczVQg[LxDQg[�LoCFNPO/M$WZUPU �¥QcUPx©}ADjDQgCFz�}W`[Lz`Q|h`I\[S¢)I�JLK J 
 ��JLK M 
/n)Nqpgr�pct O/IZ��NPQ"O4EHGLQg]�W�M/NPO/EHG¡xDNPQ��gALz`QgG�}I\CFNfu
z`Qg[m{�[LQgCFzVNdQg[LNPh`QgWVALOoxyW`CFz`QcO/M4QcUdUPMg�

-1,0 -0,5 0,0 0,5 1,0
0

10

20

30

 1.6K
 8.0K
 50K

S
(ω

) 
 [

 w
ill

k.
 E

in
h.

 ]

Energie  [ meV ]

0,10

0,20

0,30

0,40

0,50

0

E
  [

m
eV

]
NT>T

��jDjLNPUPxyAD[Lz �D�q� ® £ 2=Qg]�KDQgC/W�MYADC/W`jDG�}W`[LzVNdzL_ZQcNPM xDQgC M/NPQ$ªyNPQcz`Qg[LxDQg[ LoCFNPO/MYWZUPUf�¥QcUdxT}ADjkQgCFzy}W`[LzVQ Nq[
¢�I�J K J 
 ��JLK M 
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[LNdEcGVMY]�WZz\[LQcM4NdO4EHGLQ§��Q$�¥QgCFQg[L�i]�NPMmW`[Lz`Qcz`QgjkQg[�NdO4Mg��@oNPQS�gALz`QgG�}I\C�NdzVQg[�{�[LQgCFzVNdQg[LNPh`QgWVALOmO/Nq[Lx�QgjDQg[V��WZUPUPO
O/EHGLQg]�WZM/NPO/EcGSW`[Lz`QczVQgjDQg[+¤¥CFQcEcGVM/OY¦c�
H2[VM/QgC/GDWZUqj¡xDQgC2W`[VM/Nf�¥QgC/CFI\]�W�z\[LQcM/NPO/EcGLQg[7�oCFxy[LAD[LzSjDQc��NqC/_VM.xyWZO2«�I`UPQg_LALUqW`C �¥QcUdx�QcNq[LQ ��AV�¥OYKDWZUPMYAD[LzmxDQgC
{�[LQgCFz`NPQc�gALO/M¨}W`[LxDQ`�\� [��ojDjLNPUPxyAD[Lz �D�q� � NPO/MwxDQgCw[LNPQcxDQgCFQg[LQgCFz`QcM4NdO4EHGLQF2+QcNPU�xDQcO�]�WZz\[LQcM/NPO/EcGLQg[���[DC�Qcz\AD[Lz`OFu
OYKDQg_VMYC/AD]�O.h`I\[m¢)I\n)Nqpcrspct NX] ]�WZzL[LQcM/NPO/EHG¡z`QcI\CFxy[LQcM4Qg[ G+ALO/M$W`[LxmNq[ �ojDG�}W`[Lz`NPz\_�QcNdM.h`I\[|xDQgC 2=Qg]�KDQ$u
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QcNX[LQ�O/QgGDC�jDCFQcNPM/Q��o[DCFQcz\AD[Lz|]�NPM�QcNq[LQgC�¢2W�UXjV��QgCFM/OYjDC�QcNdM4Qoh`I\[~� � ® ]�Qcv �gA|QgC/_ZQg[D[LQg[�� P.}ADC)W`[LO/M/QcNPz`Qg[LxDQ
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G=ALO/MYW`[Lx }ADjDQgC�z`QgG`M¨�`Nq[�xDQg] [LADCwxDNPQ.Nq[D_ZI\]�]�Qg[LO$ADC/W`jLUPQ � u�aLM$C/AD_`M$ADCTQc¬\NPO/M/NPQgCFM¨�`@oNPQcO/QgC�
 QcEHGLO/QcUDO$KLNdQczVQcUdMO4NdEcG�Nq[�xDQg]�vwQgCFO/EcG`��Nq[LxDQg[ xDQgCB]�W�z\[LQcM/NPO/EcGLQg[ ��[DC�Qcz\AD[Lz jkQcN2� � ��]�Qcv�AD[LxixDQgC.vwQgCFO4EHGLNPQgjDAD[Lz�xDQgC
�o[DCFQcz\AD[Lz��gAmM/NPQ$�¥QgCFQg[S{�[LQgCFz`NPQg[m��NPxDQgCc�
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@oQgC�«§WZz\[LQcM/IZ��NPxDQgCFO/M$W`[Lx�h`I\[�lon)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[:�2ADCFxDQ�W`[�KDIVUd�D_LCFNPO/MYWZUPUPNq[LQg[ R�CFI\jDQg[��Y}ADC
l S ���+�+A§AD[Lx�2)j AD[VM/QgCFO$ALEHGVMg��@BW`jkQcNw�2ADCFxDQ�xDQgC 
>NPxDQgCFO4MYW`[Lx�O/MYW`jV�/}I\C/]^NdzVQgCFL�}I\C/KDQgC�]�NPM/M/QcUPOBxDQgC
v2NPQgC/KDAD[D_VMY]�QcMYGLILxDQ�WZUPOEP�AD[D_VM/NPI\[¡xDQgCE2+Qg]�KDQgC/WZM$ADC2AD[Lx~xDQcOB}W`AD�ZQgCFQg[|«§WZzL[LQcMF��QcUPxDQcO.z`Qg]�QcO/O4Qg[��

�,!$# % �)0o6B3�=�&���1>?�3 ( 9�= �.6:? 52&o6 �C��9�1/; <>;+?
@oNdQ�vwQgC/jLNq[LxyAD[Lz 2�jDn)Nqpcr�pct�NPO/M�[LNPEcG`M.OYADKDC/W�UdQcNPM/Qg[Lx F O(G���@BW`GLQgC�_gWV[D[mxDNPQ�W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcGLQ �oCFxLu
[\AD[Lzy�=xDNPQ�jDQcN � % S � ® L QcNX[LO4QcM/�cMg�©WV[DGDW`[Lx§xDQcOBQgC4G }I\G`M4Qg[ 
�NdxDQgC�O/MYW`[LxDQcO�W`ALO/z`Qg]�W�EHGVMo��QgCFxDQg[��+��[
��jDjLNPUPxyAD[Lz�OD�q��NPO/M�Nq]�UPNq[D_ZQg[br�NPUPxbxDQgC�
�NPxDQgCFO/MYW`[LxJQcNq[LQgC/2�jDn�N p r p tsu�R�CFI\jkQ�Nq[ �ojDG }W`[Lz`NPz\_�QcNdM�h`IL[
xDQgCF2+Qg]�KkQgC/WZMYADC.AD[Lx§xDQg] }W`AD��QgCFQg]�«§WZzL[LQcMF��QcUPx�xyW`CFzVQcO/M/QcUPUPMg��� ]�CFQcEcG`M/Qg[�r�NPUPx§NPO/MoxDQgC�«§WZzL[LQcM/IZ��Nfu
xDQgCFO/MYW`[Lx�� l S Ffl�¤$��¦��bl�¤ � ¦ G �`l�¤ � ¦ � }ADCBhVQgCFO/EcGLNdQcxDQg[LQ 2=Qg]�KkQgC/WZMYADCFQg[�¤ � � � % AD[Lx � � � % ¦
z`Qc�cQcNPz`Mg�
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��jDjLNPUPxyAD[Lz OD�q�V£.
�NPxDQgCFO/MYWV[Lx�Nq[ �ojDG�}W`[Lz`NPz\_ZQcNPM~h`I\[�xDQgC 2+Qg]�KkQgC/WZMYADCm]^NdM�AD[Lx ILGD[LQ§«§WZz\[LQcMF�¥QcUPx
¤ UPNX[D_VOY¦�O4I��)NdQ.«§WZz\[LQcM/IZ��NPxDQgCFO4MYW`[Lx ¤¥C�QcEHGVM/OY¦ h`I\[�QcNX[LQgC 2�jDn�Nqpcr�pct�u�R�CFI\jDQBjkQcN�h`QgCFO/EcGLNPQcxDQg[LQg[ 2=Qg]�KDQ$u
C/WZMYADCFQg[��
@BADCFEHG QcNX[ }WVAD�ZQgCFQcO «§WZzL[LQcMF��QcUPx�hVI\[ � J � S ® 2��)NXC�x xDNPQ�W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcGLQ �oCFxy[LAD[Lz
� WVGDCFO/EcGLQcNX[LUPNPEcG hVI`UPUdO4Mg}W`[LxDNPz AD[VM/QgCFxyC¨}ALEH_VMg��� [bxDNPQcO/Qg] P�WZUPU��cQcNPz`M�xDQgC�vwQgCFUqW`AV�BxDQcO$
�NPxDQgCFO/M$W`[LxDQcO�Nq[
��jDG�}W`[LzVNdzL_ZQcNPM hVI\[�xDQgC 2=Qg]�KkQgC/WZMYADC~CFQcNq[ ]�QcM$WZUPUdNPO/EcGLQcO�vwQgC/GDWZUPM/Qg[��.@oQgCm«§WZzL[LQcM/IZ��NPxDQgCFO/MYW`[Lx�h`IL[
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2)jDn�Nqpcr�pct�NPO/M��Y}ADC:2=Qg]�KDQgC/W�MYADCFQg[�I\jkQgC/GDWZUqjJxDQgCBWV[`M/Nf�¥QgC/CFI\]�WZz\[LQcM/NPO/EcGLQg[ �oCFxy[LAD[Lz`O/M/Qg]�KDQgC/WZM$ADC � %
[LQczLWZM/NPhiAD[Lxb�cQcNPz`M�WZUPO/P�AD[D_VM/NPI\[JxDQcOm}W`AD�ZQgCFQg[ «§WZz\[LQcMF�¥QcUPxDQcO"QcNq[LQg[�]�I\[LI`M/IL[LQg[�vwQgCFUqW`AV�/�©�)NdQmQgC�Nq[
�ojDjLNPUPxyAD[Lz�OD�q��xyW`C�z`QcO/M/QcUPUPMBNPO/Mg�=@BWZOBzLCc}I\�ZM/Q�«§WZz\[LQcM4I��)NdxDQgC�O/MYW`[LxDO/hVQgC/G�}WZUPMY[LNPOBh`IL[SQcMF��W ­`­4Q �2ADCFxDQ
jkQcN��TS�� ® L�AD[Lx � J � S � � 2:jDQcILjDWZEHGVM/QcMg��H2[VM/QgC/GDWZUqjJh`IL[ � %TS�� ® L NPO/M�xDQgC�«§WZz\[LQcM4I��)N u
xDQgC�O/MYW`[LxbNq[b_VUdQcNq[LQg[ PyQcUPxDQgC/[�� �gAD]�r�QcNdO$KLNdQcU.�Y}ADC � J � ' N 2 jkQcNB� � L�KkI`O/NPM/NPhbAD[Lx ��QcEHGLO4QcUdM^�Y}ADC
� J � � NF2�O/QcNq[|vwI\CF�cQcNPEcGLQg[��y@oNPQ.O/MYW`C/_�Q2{�C/G�}ILG\AD[Lz�xDQcO�«§WZz\[LQcM4I��)NdxDQgC�O/MYW`[LxDQcO�jDQcN�M/NPQ$��Qg[32=Qg]�KkQgC/W¨u
M$ADCFQg[m_gW`[D[|�DADWZUPNPMYWZM/NPhmxyADCFEcG|xDNPQ 
§QcEcGLO/QcUP��NqC/_LAD[LzmxDQgC����ku�{wUPQg_VMYCFI\[LQg[m]^NdM)xDQg[S��QcNPMYAD[Lz`O4QcUdQg_VMYCFIL[LQg[
QgC4_`U¥}W`CFM���QgCFxDQg[=Fq�V� N G�� �o]:]�QcMYW`]�W�z\[LQcM/NPO/EcGLQg[ }H2jkQgCFz\W`[Lz�h`IL] W`[VM/Nf��QgC4CFI\]�WZzL[LQcM/NPO/EHGLQg[��gAD] �¥QgC/CFI\]�W¨u
zL[LQcM/NPO/EHGLQg[ G+ALO/MYW`[Lxb}W`[LxDQgC�M2O/NPEcG�xDNPQ�h`I\[¡xDQg[§{wUPQg_VMYCFI\[LQg[ QgC � WVGDCFQg[LQ�aL��]�]^QcMYCFNPQ�NXGDC�QgC:H.]�z`QgjDAD[Lzy�
@BWV]�NPMB}W`[LxDQgCFM�O4NdEcG�W`ALEcG|xDNdQ�{ UdQg_VMYCFIL[LQg[LO/MYC/AD_VMYADC�QcNq[LO/EcGLUPNdQg��UdN EHG�xDQgC G+ALO/M$W`[LxDO/xDNPEHGVM/Q�W`[|xDQgCEP�QgC/]�Nfu
Qg[LQgC�z`NPQ2AD[Lx�QcOs_�I\]�]�M©�gA^QcNX[LQgC h`QgC/CFNq[Lz`QgC�M/Qg[�{wUPQg_VMYCFI\[LQg[Vu�aLM$CFQgADAD[Lz"AD[Lx�xyWV]�NPM��gA�QcNq[LQg] zVQgCFNq[Lz`QgCFQg[

�NPxDQgCFO/M$W`[Lx Fq�`� ­ G��

�B!54 % ��0,6B3�=�& ��1>?�3w(�9�= ��6 ? 52&,6�� 9�1 ; < ; ? 
�6:?�� 
B9�1 ; < ; ?
� [ ��jDjLNPUPxyAD[Lz7OD�ON�O4NX[Lx�xDNPQ 2=Qg]�KDQgC4WZMYADC/W`jDG�}WV[Lz`NPz\_ZQcNPM/Qg[~xDQcOoOYKDQc�cN JyO/EcGLQg[ 
�NPxDQgCFO/MYWV[LxDQcO.�Y}ADC1I�Q�QcNq[LQ
KkI`UP��_LCFNPO/MYW�UdUPNq[LQ§�+ADn)NXp¨r�pct�u,AD[Lx �on�Nqpgr�pct�u�R�CFI\jkQ�Nq] n2ALUPUf�¥QcUdx�O/IZ��NPQ|Nq[QPyQcUPxDQgC/[Jh`I\[ � J � S ® 2
AD[Lx � J � S � � 2 xyW`CFz`QcO4M/QcUPUdM¨�©��] CFQcEcG`M/Qg[ r�NPUPxbh`I\[ ��jDjLNPUPxyAD[Lz OD�ONmNPO/M�xDNPQ P�QcUdxyWVjDG�}W`[Lz`NPz\_ZQcNPM�xDQcO

�NPxDQgCFO/M$W`[LxDQcO�jkQcNPxDQgC�vwQgC/jLNq[LxyAD[Lz`Qg[ z`Qc�cQcNPz`Mg�
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�ojDjLNPUPxyAD[Lz Ok�OND£�aDKkQc�cNOJyO4EHGLQgC 
>NPxDQgCFO4MYW`[Lx � WZUPO P�AD[D_`M4NdIL[ xDQgC32=Qg]�KkQgC/WZMYADC|jDQcN�}W`AD��QgCFQg[ P�QcUdxDQgC4[
hVI\[ � J � S � 2 � ® 2�AD[Lx � � 2�¤ UPNq[D_VOY¦oO/IZ��NPQ/PyQcUPxyW`jDG�}WV[Lz`NPz\_ZQcNPM�xDQcO�
>NPxDQgCFO4MYW`[LxDQcO ¤ CFQcEHGVM/OY¦)QcNq[LQgC
�=ADn�Nqpgr�pct�AD[Lx~QcNq[LQgC �on�Nqp¨rspctsu�R�CFI\jkQ`�
@oQgC 
�NPxDQgCFO/MYW`[Lx�jkQcNdxDQgC�vwQgC/jLNq[LxyAD[Lz`Qg[��cQcNPz`MwQcNq[LQ�O/EcG`��WZEcGLQ)2=Qg]�KkQgC/WZMYADC/WVjDG�}W`[Lz`NPz\_ZQcNPMwI\jkQgC/GDWZUqj�h`I\[
����O/IZ��NPQoQcNq[LQg[mO/EcGDW`C �¥Qg[|OYADKDC/W�UdQcNPM/Qg[LxDQg[ }H.jDQgCFzLW`[Lzy�DQcNq[LQg[mzVQgCFNq[Lz`Qg[�
�NPxDQgCFO/MYWV[LxSjDQcN��CS�� � L��DQcNq[
�Y}ADC.lon�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[§GLI\GLQcO ����AD[Lx§QcNq[~z\CFI\��QcO���QcO4M��)NdxDQgC�O/MYW`[LxDO/hVQgC/G�}WZUPMY[LNPOBlolol ¤¥lolol S
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� ¤ ­>��� Lo¦ � � ¤�� � Lo¦4¦c��@oNPQ�{�CFzVQgjD[LNdO4O/Q�O4NX[Lx NX[Q2TW`jDQcUPUPQ Ok�q�B�gALO$W`]�]�Qg[Lz`QcO4M/QcUPUdM�AD[Lx§��QgCFxDQg[ NX[ xDNPQcO/QgC
2©W`jkQcUPUdQ�z`UPQcNPEcGL�cQcNdM4Ndz�]�NPM2{�C�z`QgjD[LNPO/O/Qg[|�Y}ADC�{ NX[D_LCFNPO/MYW�UdUPQ�hVQgCFz`UPNPEHGLQg[��

RTI`UP�D_\C�NdO4MYWZUPUPNX[LQ�vwQgC/jLNq[LxyAD[Lz`Qg[ { NX[D_LCFNPO/MYW�UdUPQ
�=A � �+A�� �+A �+A �+A �+A � � �

F ­ �LG Fq� � O G Fq�`�c�(G Fq�`� ® G F ­ � G Fq� � O G Fq�V�c�LG
� ¤ ­���� Lo¦RF ��� Eg]RG �V� � ®�� � ­ � � � � � ­&� � � � ��� ­&�
� ¤�� � Lo¦�F ��� Eg]RG Nk� � ND� ­ � ­ ND� ® �`� O �`� � �`� � ND� ® ­ � � ND� �
lolol � � N&N ­ � � N � N ® N ­ � ­ �:� � �
� � F L G � � � � � ® � ® �c��� � � � � ® � � �q� � � � � � ® � � � ® � � � ® � � � ® � �
� � � FOL G � �ON � � � �`� � � � � � N � �ON ® � �ON � �ON ®
� l�¤ N � L�� ® 2�¦�F Q G N ® � � � � � � � ­�� � � ®��� l�¤ N � L��q� � 2�¦�F Q G O � ­`­ ND� ­

2©W`jkQcUPUdQ$OD� �`£DaDKDQc�cN JyO/EcGLQgC�
>NPxDQgCFO4MYW`[Lx �mjDQcN �3S ­��>� AD[LxJ� � L��y��QcO4M��)NdxDQgC�O/MYW`[LxDO/hVQgC/G�}WZUPMY[LNPOBlolol��}H2jkQgCFz\W`[Lz`O4M/Qg]�KDQgC4WZMYADC ���2AD[Lx�xDQgCFQg[ rsC�QcNdM4Q � ���2AD[Lx�xDQgC,« W�z\[LQcM/IZ��NPxDQgCFO/MYWV[Lx�� l hVI\[SKkI`UP��_LCFNfu
O/MYWZUPUPNq[LQg[��on)NXp¨r�pct�AD[Lx§�+ADn�Nqp¨rspctsu�R�CFI\jkQg[|Nq]�vwQgCFzVUdQcNPEcG§]�NPM�xDQg[~Qg[VM/OYKDCFQcEcGLQg[LxDQg[m@BWZM4Qg[SW`[LxDQgCFQgC
�BC/ADKDKkQg[m� }ADC.{wNq[D_\C�NdO4MYWZUPUPQ�F ­ � � � � O � �`� � � �`� � GF�©¤ � AD[LzVQcz`U }ADG`M/Q�vwQgC/jLNq[LxyAD[Lz � � � S N � L�� � J �TS � � ® 2
¤$� � � ¦�� � �3S�� ® L�� � J � S�� �f® 2 ¤$�
� � ¦/¦
@oQgC 
�NPxDQgCFO/M$W`[LxihVI\[ilon)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�NPO/M�[DW`GLQc�gAJNPO/I`MYCFILK��+��WZO��gAD] r�QcNPOYKLNPQcU.xyADCFEcG§xDQg[
_`UPQcNq[LQg[ H2[VM/QgCFO/EcGLNPQcxmh`I\[|[\ADC �+N Q �c��NPO/EHGLQg[|xDQg] 
>NPxDQgCFO4MYW`[LxmNq[|xDQgC ��
4u�{�jDQg[LQBAD[LxmxDQg] Qg[`M/UqW`[Lz
xDQgC � u��.EHGLO4Q"QcNq[LQcO �on�Nqpcr�pct {wNq[D_\C�NdO4MYWZUPUPO:Fq�`�c�>G©Nq] 2=Qg]�KDQgC/W�MYADC/jDQgC�QcNdEcGb� ® � � �>­��>� L jDQcUPQcz`MoNPO/Mg�
@oQg]��gAV��IVUdzVQ"NPO/MoQcO.�gALU¥}WZO/O/NPzy��xDNPQ$
�NPxDQgCFO/M¨}W`[LxDQ�h`I\[SKkI`UP��_LCFNPO/MYW�UdUPNq[LQg[bAD[Lx�QcNq[D_\CFNPO/M$WZUPUdNq[LQg[blon)Nqpcrspctsu
R�CFI\jkQg[B]�NPM/QcNq[DW`[LxDQgC=�gAohVQgCFz`UPQcNPEHGLQg[��Z@oQgC=
 QgCFM�h`I\[ �.xDQgC©KkI`UP��_LCFNPO/MYWZUPUPNq[LQg[��+ADn)Nqpgr�pct�u�R�C�I\jDQ�jkQcMYCc}WZz`M
jDQcN � S � � L�£ N � �W��� Eg] AD[Lx�NPO/MmxyWV]�NPMS[DW`GLQc�gA�NPxDQg[`M4NdO4EHG��gA xDQg[�z`Q$��AD[LxDQg[LQg[C
§QgCFM/Qg[�h`IL[
{wNq[D_\C�NdO4MYWZUPUPQg[���xDNdQ��c��NPO/EcGLQg[§� �O� AD[Lx N � ®���� Eg]:UPNPQcz`Qg[���@oQgC 
§QgCFM)xDQcO2lolol xDNPQcO/QgCoKDI`UP�D_\C�NdO4MYWZUPUPNX[LQg[
vwQgC/jLNq[LxyAD[Lz NPO/M|O/NPz\[LN J�_gW`[VMSG�}I\GLQgCc� ����NPO/M�UPQcNPEcG`MSG�}I\GLQgC|AD[Lx � ����Nq[�z`UPQcNdEcGLQgCm�BC }I\�ZQg[LI\CFxy[LAD[Lz§Nq]
vwQgCFz`UPQcNPEHG�]�NPM�xDQg[ 
§QgCFM/Qg[|xDQgC.{wNq[D_LCFNPO/MYWZUPUPQ`�y@oNPQR
§QgCFM/Q ���Dlolol��
����AD[Lx � � ��xDQgC.KDI`UP�D_\C�NdO4MYWZUPUPNX[LQg[
��n)Nqpgr�pYtsu�R�CFI\jkQ�O4NX[LxJQgjDQg[LO4I hVQgCFz`UPQcNPEHGLjDW`CB]^NdM�xDQg[ 
 QgCFM/Qg[�xDQgC �on�Nqpcr�pct { NX[D_LCFNPO/MYW�UdUPQ`�w��ILxyADCFEcG
xDNdQ
	oADWZUPNPMg}WZM.xDQgC2KkI`UP��_LCFNPO/MYWZUPUPNq[LQg[§R�C�I\jDQg[mjkQcO/Mg}WZM/NPz`M)��NqCFx+�
@oNdQ�
§QgCFM4Q2xDQcO�«§WZz\[LQcM/IZ��NPxDQgCFO4MYW`[LxDQcO � l xDQgC��+ADn)Nqp�r�p$t�u�vwQgC/jLNq[LxyAD[LzmjDQcN �3S+N � L jkQcMYC/WZz`Qg[�jDQcN
� J � S ® 2�£ N ®4Q AD[Lx jDQcN � J � S � � 2�£ O �.Q �y�,UdQcNPEcGL�cQcNPM/NPzS��QgCFxDQg[��Y}ADC ��n)Nqpgr�pct�jkQcN+xDNPQcO/Qg[
PyQcUPxDQgC/[�_`UPQcNq[LQgCFQ 
§QgCFM/Q�z`Qg]�QcO/O4Qg[���[�}W`]^UdNPEcGJ� �.Q AD[Lx ­`­4Q � P.}ADC)QcNq[LQg[§�+ADn)NXp¨r�pct { NX[D_LCFNPO/MYW�UdU�]^NdM
lolol3S N ® �2ADCFxDQoQcNq[¡« W�z\[LQcM/IZ��NPxDQgCFO/MYWV[Lxmh`I\[�UdQcxDNPz`UPNPEcG � �	� ­4Q jDQcN � J �TS�� � ® 2�AD[Lx�� S+N � L
z`Q$� AD[LxDQg[��k@BW`]�NPM�NdO4M�xDQgC 
§QgCFM�xDQgC�KkI`UP��_LCFNPO/MYW�UdUPNq[LQg[§�+ADn)N p r p t�u�R�CFI\jDQoEcNqCFEgW ­ � ® ]�WZU�z\C }I\�ZQgC�WZUPO�xDQgC
xDQcO�{ NX[D_LCFNPO/MYW�UdUPOg��@oQgC)GLI\GLQB«§WZz\[LQcM4I��)NdxDQgC�O/MYW`[LxS_¨W`[D[SWZUPO�QcNq[~�gALO }WZM4�cUdNPEcGLQgCo��[LxDNq_gW�M/I\C � }ADC)QcNq[LQ"GLI\GLQ
	oADWZUPNdM }WZMBxDQgC�KDI`UP�D_\CFNPO/M$WZUPUdNq[LQg[��+ADn�N p r p tsu�R�CFI\jkQ�W`[Lz`QcO4QgGLQg[���QgCFxDQg[��+xyW¡xDQgC�
§QgCFMB[DWVGLQc�gA�� � ]�WZU
z\C }I\�ZQgC NdO4M�WZUPO.xDQgC�QcNq[LQgC.[LNPEHGVMBGLI\]�I`zVQg[LNdO4NdQgC�M/Qg[S�+ADn)N p r p t�u�R�CFI\jDQm¤ Og� ­ �yaDKDWZUPM/Q�h`I\[32TW`j��VOk�q�g¦c���oAV�
xDQgC�W`[LxDQgC�Qg[ aLQcNPM/QSO4NX[Lx�xDNPQ 
§QgCFM/QmhVI\[�� l �Y}ADC�xDNdQ�KDI`UP�D_\C�NdO4MYWZUPUPNX[LQ �on�Nqpcr�pct�u�R�C�I\jDQ�AD[Lx QcNq[LQg[
{wNq[D_\C�NdO4MYWZUPUDFq� � O�G©]�NPM�lololCS��:��¤$� � � ¦�Nq[¡h`QgCFz`UPQcNPEHGLjDW`CFQgC.�BC }I\�ZQg[LI\CFxy[LAD[Lzy�
{wNq[LQ�]m}I`zVUdNPEcGLQ�{�C4_`U¥}W`C/AD[Lz|�Y}ADC.xDQg[~Nq]�vwQgCFz`UPQcNPEcG��gADC.QcNq[D_\CFNPO/M$WZUPUdNq[LQg[b�+ADn)NqpZrsp$t�u�vwQgC/jLNq[LxyAD[Lz§G�}I\GLQ$u
CFQg[m«§WZz\[LQcM4I��)NdxDQgC�O/MYW`[Lx|NPO/M2xDNPQ�r�NPUPxyAD[LzShVI\[|IZe+Qg[LQg[��oC/jLNPMYWZUPQg[�W`AV��xDQgC�P�QgC/]�Nfª©}WZEcGLQ`�yxDNPQ�Nq[mxDNPQcO/QgC
vwQgC/jLNq[LxyAD[Lz§�Y}ADC(��� � Qg[VM/O/M/QgGLQg[=F ®`® G��Tr�Qg_¨W`[D[VM/UPNdEcGJ�Y}ADGDCFQg[JIZe+Qg[LQ��oC/jLNPMYWZUPQS�gA z\CFIL�ZQg[§«§WZzL[LQcM/IZu��NPxDQgCFO/Mg}W`[LxDQg[ � l�� � p Fq�V� � G��T��I\GLNq[Lz`Qcz`Qg[JzVQcO/EHGLUPI`O4O/Qg[LQ��oC/jLNPMYW�UdQ~�gAJQcNq[LQgC�a�}WZM4M/NPz\AD[Lz§h`I\[�� l
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�Y}ADC�z\C�I\�ZQ PyQcUPxDQgC��Y}ADGDCFQg[���n.WZEHGJxDQg] �oQcO/QcM/�mhVI\[ LoW`KLNPM/�gW~�Y}ADGDCFM�xDNPQS{w¬LNPO/M/Qg[L�~h`I\[JIZe+Qg[LQg[ �oC/jLNfu
M$WZUPQg[���xDNPQ�Nq[>r�W`[LxDO4MYC/AD_VMYADC/CFQcEcGD[\AD[LzVQg[b�Y}ADC|]m}I`z`UPNPEHG�QgC/W�EHGVM/QcM��2ADC�xDQg[=F ®`®	� �V�:� G��w�gA�QcNq[LQgC|UdNq[LQgW`C�Qg[
�+¤$��¦ u��ojDG�}W`[Lz`NPz\_ZQcNPMg�=��NPQ�O4NdQ|Nq[ ��jDjLNPUPxyAD[Lz OD�ON|z`Qc�cQcNPz`M�NPO/Mg�TO/IZ�¥QgC/[�}ADjkQgC�xDNPQ�«§WZzL[LQcM/IZ��NPxDQgCFO/Mg}W`[LxDQ
xDQgC h`QgCFO/EcGLNPQcxDQg[LQg[S��W`AD]�CFNPEHGVMYAD[Lz`Qg[|z`Qg]^NdM4M/QcUPM��2ADCFxDQ`�L��WZO�xyADCFEcG�xDNPQB«�QcO/O$AD[Lz^WV[mKDI`UP�D_\CFNPO/M$WZUPUdNq[LQg[
vwQgC4jLNX[LxyAD[LzVQg[§z`Qc��}W`GDCFUPQcNPO/M/QcMBNPO/M¨��@oQgC�O/NPz\[LN J�_¨W`[`M�G�}I\GLQgCFQ$
 QgCFM2xDQcO�«§WZz\[LQcM/IZ��NPxDQgCFO/M$W`[LxDQcO2xDQgCoKkIZu
UP�D_\C�NdO4MYWZUPUPNX[LQg[ �+ADn�Nqp¨rspctsu�vwQgC/jLNq[LxyAD[Lz�Nq] vwQgCFz`UPQcNPEHG~]�NPM�xDQg]:h`I\[|{wNq[D_LCFNPO/MYWZUPUPQg[¡�Y}ADC � � � _¨W`[D[mWZUPO� [LxDNq_gWZM/ILC��Y}ADC xDNdQ�r�NdUPxyAD[Lz|h`I\[|IZe+Qg[LQg[ �oC/jLNPMYWZUPQg[mNq[~�+ADn�Nqp¨rspct �Y}ADC��	� � WV[Lz`QcO/QgGLQg[|��QgCFxDQg[��D@oQgCzLCFI\�ZQ�«§WZz\[LQcM/IZ��NPxDQgCFO4MYW`[Lx§O/IZ��NPQ�xDNPQ ��[LNPO/IVMYCFI\KLNPQ|h`I\[ � ����NX[ xDQgC ��
4u�{�jkQg[LQ�Fq�`� � G�xDQgC"�=ADn�Nqpgr�pct�u
vwQgC4jLNX[LxyAD[Lzb_�}I\[D[`M4Qg[�O/I\]�NPM�W`AV�2r�QcO/I\[LxDQgC/GLQcNPM/Qg[ Nq[JxDQgCoQcUPQg_`M$CFI\[LNPO/EcGLQg[ aLMYC/AD_VMYADC�jDQgC/ADGLQg[��wxDNPQmNq[
�on)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[§[LNPEHGVM�jkQcI\jDWZEcG`M4QcM���QgCFxDQg[��

�B!�� � ��-/-
� � � 3 6F= 1$6 �:9�1/; <>;�? 
�6:?�� 
B9�1/;=<>;=?
@oQgCm¢.WZUPUfu�{Te+Qg_VMSNq[�OYADKDC/W�UdQcNPM/Qg[LxDQg[ �+ADn)N p r p t�u�AD[Lx �on�N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[ �2ADC�xDQ O4I���I\GLU.Nq]
[LILC/]�WZUPUPQcNPM/Qg[LxDQg[bWZUPOBW`ALEcG�Nq] OYADKDC/WZUPQcNPM/Qg[LxDQg[ G+ALO/M$W`[Lx�NX[ G+ALOYW`]�]^Qg[DW`C/jDQcNPM�]�NPMov"�+n��+n2WVCFI`�gGD[V�\N
AD[VM/QgCFO$ALEHGVMg��@oNPQ�{�CFz`QgjD[LNPO/O4Q�UPNdQ$�¥QgC/[J��[V�¥I\C/]�W�M/NPI\[LQg[ }ADjDQgC,xDNPQ�QcUPQg_`MYC�I\[LNPO/EHGLQmaLMYC/AD_VMYADCoAD[Lx�}ADjkQgCoxDNPQ
@o�D[DW`]�Nq_,xDQgC�PwUXAD��O/EHGLU¥}W`ALEcGLQ�xDQgCwAD[`M4QgCFOYALEcG`M/Qg[�vwQgC/jLNq[LxyAD[Lz`Qg[��LxyW)xDNPQ2r�Qc�sQczLAD[Lz2xDQgC�PwUqAD�ZO/EcGLU¥}W`ALEcGLQ
xyADC�EHG�xDNPQ2� I\CFQg[VM/�g_\C4W¨��M�[LQgjkQg[�xDQg]�xDNPO/O4NXKDW�M/NPh`Qg[ P�QcUPx ¤  �����¦wAD[Lx�xDQg] xyW`]�NPM�h`QgC4jDAD[LxDQg[LQg[$
�NPxDQgC u
O4MYW`[Lx�W`ALEcGBQcNq[�QcUPQg_VMYCFNPO/EcGLQcO�¢2WZUPUfu PyQcUPx§¤  ��� ��� ¦TNX[�aLMYCFI\]�C�NdEcGVMYAD[LzoQgCF�cQgALz`Mg���ojV��I\GLULxDNdQolon)NXpcr�pct�u
vwQgC4jLNX[LxyAD[LzVQg[SQcNq[LQ�O/MYW`C/_�W`[LNPO/IVMYCFI\KkQBAD[Lxmz`QcO/EcGLNdEcGVM/QcM/QoM/QcMYC4WZz`I\[DWZUPQoaLMYC/AD_VMYADCLFq� � G©W`AV�¥��QcNPO/Qg[��L�cQcNdzVQg[
xDNPQ�QcUPQg_`M$CFI\[LNPO/EcGLQg[�{wNPz`Qg[LO/EcGDW¨�¥M/Qg[�QcNq[LQg[ xyC�QcNdxDNq]�Qg[LO4NdIL[DWZUPQ�[ t�GDW`C/W`_VM/QgC�AD[Lx�[LADC�O4EHGV��WZEHG�W`ALO/z`Q$u
KDC }WZz`M/Q���[LNPO/IVMYCFI\KLNPQ�F � ��� ®`®	� � � O � �`� � � �Z� � G��D��[~jDQcNPxDQg[�AD[`M4QgCFOYALEcG`M/Qg[|vwQgC4jLNX[LxyAD[LzVQg[ _�I\[D[`M4Q�jLNPOYGLQgC)QcNq[LQ
AD[=}ADjLUPNPEcGLQ �DADWZxyC/W�M/NPO/EHGLQS�,NPM/M/QgCFO/�D]�]�QcM$CFNPQ�xDQgC/PwUqAD�ZO4EHGLU¥}W`ALEcGLQSNq] z`Qg]^NdO4EHGVM/Qg[JOYADKDC/W�UdQcNPM/Qg[LxDQg[ G+AVu
O4MYW`[Lx�jkQcI\jDWZEcG`M/QcM���QgCFxDQg[=Fq�`�:O � � ND� G��Z��I\jDQcNDxyWZO�Qc¬\M4QgC/[LQEPyQcUPx � J ���� ��� �E2 KDW`C4WZUPUdQcU��gADC � u��.EHGLO4Q�W`[VuzVQcUdQczVM©�2ADC�xDQ`��{ NX[LQ��DADWZxyC/WZM4NdO4EHGLQ�aL��]�]^QcMYCFNPQ�xDQcO1PwUqAD�ZO/EcGLUqW`ALEcGLz`NPM/M/QgCFO�_¨W`[D[�]�NPM©xDQgC ��[LNPO/IVMYCFI\KLNPQ�xDQcO
ILjDQgCFQg[�_LCFNPM/NPO/EHGLQg[ PyQcUPxDQcO � ���`¤ �2¦c�¨��QcUdEcGLQ�Nq[BxDQgC ��
4u�{�jkQg[LQ��Y}ADCT�+ADn)NXp¨r�pctijkQcI\jDWZEcG`M/QcMT��NqCFx Fq�V� �	� � � OZG��
Nq[�vwQgC4jLNX[LxyAD[Lz�z`QgjDC/WZEcG`MT��QgCFxDQg[=Fq�`� �	� �`�:O G��`��]��,Qcz`Qg[LOYWZM4� GLNPQgCF�gA|_gWV[D[�Nq[�xDQgCwvwQgC/jLNq[LxyAD[Lz �on�Nqpgr�pct
_�QcNX[LQgC�UdQcN��o[LNPO/I`MYC�I\KLNPQ�h`I\[ � ����¤ �2¦��¥QcO/M/z`QcO/M4QcUdUPMw��QgCFxDQg[=Fq� � O G��gILj`��I\GLU`O4NdEcG�xDNPQcO/Q�jDQcNPxDQg[�vwQgC/jLNq[LxyAD[Lz`Qg[
O4I\[LO/MTO/QgGDC�}W`GD[LUPNPEHG�O/Nq[Lx+�Z@oNPQ2jLNPO�xyWZM/I.z`Q$��AD[LxDQg[LQg[�¢.WZUPU u L.ILQ����cNPQg[VM/Qg[ml��3S�� ���
	�]�NPMwxDQgCw�+WZxyAD[Lz �
AD[Lx�NqGDCFQgC�L.I\[L�cQg[VMYC/W�M/NPI\[�	��Y}ADC©lon)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�]�NPM�l S �PFq� N&N � � N ­ G���¢)I&Fq� N&N � � N��ZG����=W Fq� N&N G
AD[Lx§�,x Fq� NZ�(GwO/Nq[Lx [LQczLWZM/NPh AD[Lx§[LADC�O/EcGV� W�EHG¡M/Qg]�KDQgC4WZMYADC/W`jDG�}WV[Lz`NPzy��� QcxDNdzVUdNPEcGil�� xDQgC��ojDn�Nqpgr�pct�u
vwQgC4jLNX[LxyAD[Lz��yxDNPQoO/EcG`��QgCFQcO�PyQgC/]^NdIL[LQg[`h`QgC4GDWZUPM/Qg[mW`AV�¥�sQcNPO/MB¤ O¨� LoWVK�� � � �\¦c�Z�cQcNPz`M�QcNq[LQoO/M$W`C/_ZQ 2=Qg]�KkQgC/W¨u
M$ADC/W`jDG�}W`[Lz`NPz\_�QcNdM(Fq� N ® G��
@oNPQ 2=Qg]�KkQgC/WZMYADC/WVjDG�}W`[Lz`NPz\_ZQcNPMwxDQgC�¢.WZUPUfu-
�NdxDQgC�O/Mg}W`[LxDQ
� � �����q¤ � ¦=xDQgCwjDQgC�QcNdM4OsNq[ 2TW`jkQcUdUPQ�OD�q��QcNq[Lz`Q$�Y}ADGDC�u
M4Qg[�KkI`UP��_LCFNPO/MYWZUPUPNq[LQg[��+ADn�Nqp¨rspctsu AD[Lx ��n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[J¤ Og���`�\AD[Lx3ND�DaDKDWZUPM/Q.NX[32TW`j���OD� �g¦TNPO/M
Nq[ ��jDjLNPUPxyAD[Lz OD� ­ z`Qc�cQcNPz`M¨�
@oQgCo¢.WZUPUfu-
�NdxDQgC�O/MYW`[LxJh`I\[§jkQcNPxDQg[§vwQgC/jLNq[LxyAD[Lz`Qg[JNPO/M�Nq] 2=Qg]�KDQgC/W�MYADC/jDQgC�QcNdEcG ­	� ­ L � � ��­>��� L
[LQczLWZM/NPhSAD[LxS�cQcNPz`Mo_ZQcNq[LQg[~vwI\CF�cQcNPEHGLQg[V��QcEHGLO4QcU AD[VM/QgC/GDWZUqj¡h`I\[����B¤ � J � S � 2�¦c� ��AV��xyW�OEPyQgGLUPQg[~xDQcO
vwILCF�cQcNPEHGLQg[V��QcEHGLO/QcUPOo��NqCFx~OYK�}WZM/QgC�[LILEHG¡z`Qg[DW`ALQgC�QcNq[Lz`QczLW`[Lz`Qg[��
� ]�[LI\C/]�WZUPUdQcNPM/Qg[LxDQg[ G+ALO4MYW`[LxJ��NqCFxbQcNq[LQ �oj`��QcNPEHGLAD[LzJxDQcO�¢2W�UdUfu-
�NPxDQgCFO/MYWV[LxDQcO�h`IL[§QcNq[LQgC�UdNq[LQgW`C�Qg[
aD_¨WZUPNPQgC/AD[Lzo� }ADC�� ' � � L � }ADCT�+ADn)N p r p t§jDQcI\jDW�EHGVM/QcMg�¨@oNPQ��oj`��QcNPEHGLAD[Lzoh`I\[,xDNPQcO/QgCTUPNX[LQgWVCFQg[�� � ��� � ¤$��¦ u
�ojDG�}W`[Lz`NPz\_�QcNdMo[LNq]�]�M2O4I���I\GLU+]�NPM2WVjD[LQgGD]�Qg[LxDQgCF2+Qg]�KDQgC/WZM$ADC�WZUPO�WVALEHG~]�NPM�O/M/QcNPz`Qg[LxDQg[ PyQcUPxDQgC/[~�gA��
@oQgC.vwQgC�UXWVAV�s�Y}ADCBG�}ILGLQgCFQ PyQcUPxDQgC,NdO4MBNq[�xDQg[�QcNq[Lz`QcO/QcM4�cM/Qg[ �ojDjLNPUPxyAD[Lz`Qg[JxyW`CFz`QcO4M/QcUPUdM¨�+r�NPOYGLQgC�_ZIL[D[`M/Qg[
WV[�lon)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[S]�NPM�l�S����\¢)Iy�\�,x AD[Lxm�+W�_ZQcNq[LQgCFUPQcN �oj`��QcNPEHGLAD[Lz`Qg[|h`IL[�xDQg] UdNq[LQgW`C�Qg[
� � �����q¤ � ¦�u�vwQgCFUqW`AV�sjLNPOB�gA§GLI\GLQg[ P�QcUdxDQgC4[iAD[Lx�M/NPQ$�¥Qg[ 2+Qg]�KDQgC/WZM$ADCFQg[§[DWZEcGLz`Qc��NPQcO/Qg[���QgCFxDQg[=F � N&N � � NZ�LG
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��jDjLNPUPxyAD[Lz OD� ­ £ �ojLO/I`UqALM/QP
§QgCFM/Q�xDQcOB¢2W�UdUfu-
�NPxDQgCFO/MYWV[LxDQcO � � �����LNq[ ��jDG�}W`[LzVNdzL_ZQcNPMoh`I\] }W`AD�ZQgCFQg[¡« W�u
z\[LQcMF�¥QcUdx^�Y}ADCTQcNq[LQo�+ADn�Nqp¨rspctbAD[Lx�QcNX[LQ ��n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lzy�L@oNPQ�z`QcO/MYCFNPEcGLQcUPM/Qg[�� NX[LNPQg[|CFQgKDCc}WZO4Qg[`M/NPQ$u
CFQg[mQcNq[LQ"W�O/��]�KLM/I`M/NPO/EcGLQBnB}WVGLQgC/AD[Lz��Y}ADC�_VUPQcNX[LQ PyQcUPxDQgC2WV[|xDNdQ LoADCFhVQg[mNq] [LILC/]�WZUPUPQcNPM/Qg[LxDQg[ G+ALO/MYW`[Lx+�
@oNdQ 2+QcNPUqjLNPUdxDQgC^�cQcNdzVQg[§xDNPQ�{�CFz`QgjD[LNPO/O/Q��Y}ADC.z\CFIL�ZQ/PyQcUPxDQgC � J � ' � � 2o��@oNPQ�IZe+Qg[LQg[�aL�D]"jkI`UPQ�GLNPQgCFNq[
_ZQg[D[L�cQcNPEHGD[LQg[�@BW�M/Qg[�xDQgC)«�QcO/OYAD[Lz��Y}ADC � J � ' ® 2o�

¤ Og��W`ALEHG 2+QcNPUqjLNPUPx�h`I\[ �ojDj��	Ok� ­ CFQcEcG`M4OY¦c�w��ILxyADCFEHG�xDNPQ ��jV��QcNPEHGLAD[Lzy��xDNPQ~� }ADC|�+ADn)N p r p t�[DWZEHGLzVQ$u
��NPQcO/Qg[��2ADCFxDQ`��WZUPOoQcNq[LQ�Nq[`M$CFNq[LO/NPO/EHGLQmAD[Lx�OYKDQc�cN JyO/EcGLQm{wNPz`Qg[LO/EcGDW¨�¥Moh`I\[S�=ADn�Nqpgr�pct�jkQcMYC/WZEcG`M4QcM2��NqCFx+�
{wNq[LQ ��jV��QcNPEHGLAD[Lz§h`I\]�UPNX[LQgWVCFQg[JvwQgC/GDWZUPM/Qg[JxDQgC � � ��� �q¤$��¦ u��ojDG�}W`[Lz`NPz\_ZQcNPM�_ZI\[D[VM/Q�QgjkQg[V� W�UdUPO��Y}ADC�xDQg[
aLEHGV��QgC u PyQgC/]^NdIL[LQg[Vu�aDADKDC/WZUPQcNPM/QgC H.r�Q � X [DWZEcGLz`Qc��NPQcO/Qg[=F � N � G+AD[Lx�xyADCFEcG�QcNX[ G���QcNqjDW`[LxLu�«�I\xDQcUPU+QgC4_`U¥}W`CFM�sQgC�xDQg[���� [BxDNPQcO/Qg] «�I\xDQcUPULMYC/WZz`Qg[�jDQcNy_VUPQcNX[LQg[ PyQcUPxDQgC/[�xDNPQ * UPQcNPEHGVM/Qg[ ,o{wUPQg_`M$CFI\[LQg[�]�NPM©zLCFI\�ZQgCTr�Qc�sQcz�u
UdNPEcGD_ZQcNPM���QcO/Qg[VM/UPNPEHG��gAD] ¢2WZUPUfu�{Te+Qg_VM jkQcN¥�Z�sILGLNX[LzVQcz`Qg[�jDQcNDGLI\GLQg[MPyQcUPxDQgC/[�xDQgC©r�QcNPMYC/W�z2xDQgC *gO/EcGV�sQgC�Qg[ ,
{wUPQg_`M$CFI\[LQg[§]�NPM�z`QgCFNq[Lz`QgCFQgCor�Qc��Qcz`UPNPEHGD_ZQcNPM�xDI\]�Nq[DW`[VMB�)NXC�x+�+��] G=ALOYW`]�]�Qg[DGDWV[LzS]�NPMBxDQgCBKkI`O/NPM/NPh`Qg[
LoCg}AD]�]�AD[LzSxDQcO�I\jDQgCFQg[ _\CFNPM/NPO/EcGLQg[ PyQcUPxDQcO��2ADCFxDQ��Y}ADC.xDNPQ lon)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[JQcNq[�G���QcNqjDW`[LxLu
« ILxDQcUPU�h`ILCFz`QcO/EcGLUqWZz`Qg[=F ­ � G�����QcUPEcGLQcO^jkQgCFQcNPM/O�Nq[ ��jLO4EHGD[LNPM/M/ND�OND� �§¤ Og�+a��w� ­ ¦.QgCFU¥}W`ALM/QgCFMo�.ADCFxDQ`�+@BW`]^NdM
_gW`[D[��Y}ADC��+ADn�Nqp¨rspct xDNPQ���jV��QcNdEcGLAD[Lz�xDQgC � � ����� ¤$��¦ u���jDG�}WV[Lz`NPz\_ZQcNPM�h`IL] UPNq[LQgW`CFQg[|vwQgC�UXWVAV� ]m}IVz`UPNdEcGLQgC u
�sQcNPO/Q.xyADCFEcG�QcNq[3G���QcNqjDW`[LxLu�«�ILxDQcUdU�QgC/_VU¥}W`CFM���QgCFxDQg[��\� [�xDNPQcO/Qg] P�WZUPU�jLUPQcNqjLM�IFQcxDI\EcG|AD[Lz`Qg_`U¥}W`C�Mg�L� WVC/AD]
��n)Nqpgr�pYt xDNPQcO/Q �oj`��QcNPEcG\AD[Lzb[LNPEHGVMm�cQcNPz`Mg��@oNdQ �oj`��QcNPEcG\AD[LzJh`I\] UPNX[LQgWVCFQg[�vwQgCFUqW`AV�"xDQgC � � ��� �q¤$��¦ u
��jDG�}W`[LzVNdzL_ZQcNPM2AD[Lx�xDQgC�z\C�I\�ZQ�«§WZz\[LQcM4I��)NdxDQgC�O/MYW`[Lx|h`I\[��=ADn�Nqpgr�pct�O/Nq[Lxm��W`GDCFO/EcGLQcNq[LUPNdEcG|Qg[Lz�]�NPM/QcNq[Vu
W`[LxDQgCwh`QgC4_\[=}ADKV�¥M�AD[Lx�CFQcOYALUPM/NPQgCFQg[�Nq[�QcNq[LQgC�[DW`GLQc�gA�_ZI\[LO4MYW`[VM/Qg[�¢2WZUPUfu���QcNPMF�/}W`GLNPz\_ZQcNPM � ���\¤$��¦�� � ��� � � p� �
jDQcNsGLILGLQg[�«§WZz\[LQcMF�¥QcUPxDQgC/[��+@oQgCo��C/AD[Lx+�+��W`C/AD] � �����Y}ADC.z\CFI\�ZQ/P�QcUdxDQgC�AD[DW`jDG�}WV[Lz`NPzSh`I\[ � NPO/M"AD[Lx
NX] [LI\C/]�WZUPUdQcNPM/Qg[LxDQg[ G+ALO4MYW`[Lx � � ������� � p � ��z`NPUPMg�DNPO/MojLNPOYGLQgC.[LNdEcGVM�h`QgCFO/M$W`[LxDQg[��
��]�zVQg]�NPO/EHGVM/Qg[ G+ALO/M$W`[Lx ¤¥aDG\ADjD[LNq_ZIZhVu�R�GDWZO4Qg¦B_gWV[D[�xDNPQ }��[LxDQgC4AD[LzSxDQcO"¢.WZUPUfu-
�NdxDQgC�O/MYW`[LxDQcO��Y}ADCojDQcNfu
xDQ"vwQgC4jLNX[LxyAD[LzVQg[§��NPQ��¥I`UPz`M�jkQcO/EcGDCFNPQgjDQg[ �sQgC�xDQg[�£�H2[VM/QgC/GDWZUqj�����AD[Lx§Nq[�_`UPQcNq[LQg[ « W�z\[LQcMF�¥QcUdxDQgC4[SNPO/M
� � ��� � S � �=��NPQ�QcO�W`ALO�xDQg[JNX[ �ojDjLNdUPxyAD[Lz OD� ­ z`Qc�cQcNPz`M4Qg[ � � ��� �q¤$��¦ u LoADC�h`Qg[�QgCFO/NPEcG`M4UdNPEcGJNPO/Mg�©r�QcN�PyQcUfu
xDQgC/[�[DW`GLQBxDQcOoOYADKDC4WZUPQcNdM4Qg[LxDQg[ }H.jDQgCFzLW`[Lz`O.O/M/QcNPz`M.xDQgC��ojLO/I`UqALMF��QgCFM2xDQcOB¢.WZUPUfu-
�NdxDQgC�O/MYW`[LxDQcO�W`[SAD[Lx
QgC/CFQcNPEHGVM�xDNPQ � � ��� �q¤$��¦ u LoADC�h`Q`��G���NPO/EcGLQg[JxDQg] ¢2WZUPUfu-
�NPxDQgCFO/MYW`[LxbNq] z`Qg]�NPO/EcGVM/Qg[�G=ALO/MYW`[LxiAD[LxJxDQg]
UdIL[Lz`NPMYALxDNq[DWZUPQg[ 
�NPxDQgCFO/MYWV[Lx � � � jkQcO/M/QgGVM�QcNq[�Qg[Lz`QgC G+ALOYW`]�]�Qg[DGDW`[Lzy��xDQgC�Nq[�xDQg[ 2=QcNPUqjLNdUPxDQZC/[�xDQgC
��jDjLNPUPxyAD[Lz OD� ���Y}ADC��+ADn)Nqpgr�pct�AD[Lxm�Y}ADC �on�Nqp¨rspct z`Qc�cQcNPz`M�NPO/Mg�
��]�zVQg]�NPO/EHGVM/Qg[ G+ALO/MYWV[Lx^_�}I\[D[LQg[��c��QcNy��Qcz`NPI\[LQg[mjDQc�L}ALzVUdNPEcG|xDQcO�vwQgC/GDW�UdM4Qg[LOshVI\[ � � �����VAD[Lx � � �oAD[`M/QgC�u
O/EHGLNPQcxDQg[|��QgCFxDQg[��Lr�QcN�_`UPQcNq[LQg[|«§WZz\[LQcMF�¥QcUPxDQgC/[�h`QgC�O/EHGV��Nq[LxDQg[�O/IZ�sILGLU � � �����ZW�UdO�W`ALEcG � � �\��P2}ADCwz\Cc}IL�ZQgCFQ
PyQcUPxDQgCo_gW`[D[¡QcNq[LQ^aD_¨WZUPNPQgC/AD[LzSh`IL[ � � �����>S�� ����� ���Y}ADC)�+ADn�Nqp¨rspct AD[Lx��on)NXp¨r�pYt jDQcI\jDW�EHGVM/QcM.�sQgC�xDQg[
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�ojDjLNPUPxyAD[Lz�OD� �y£ �ojLO/I`UqALMF��QgCFM/Q�xDQcO�¢2W�UdUfu-
�NPxDQgCFO/MYWV[LxDQcO � � ����� NX[ �ojDG�}W`[Lz`NPz\_ZQcNPM�h`I\] UPI\[Lz`NPMYALxDNq[DWZUPQg[

�NPxDQgCFO/M$W`[Lx � � ���Y}ADC2�+ADn)Nqpgr�pct:¤ UPNX[D_VOY¦oAD[Lx��on�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�¤¥CFQcEcG`M4OY¦c�y� [mxDQg[ 2+QcNPUqjLNPUPxDQ�C/[
O4NX[Lx~xDNPQ��ojDG�}W`[Lz`NPz\_ZQcNPM/Qg[�jDQcNPxDQgC�
�NPxDQgCFO/Mg}WV[LxDQoh`I\]:«§WZz\[LQcM���QcUPxSjDQcN � S�� � L z`Qc�cQcNPz`Mg�

¤�Og���ojDj�� Ok� �\¦c�D@oNPQR
§QgCFM/Q,� }ADC��iO4NX[Lx~� }ADC2�=ADn�N p r p t jDQc�cNPQgGLAD[Lz`O/��QcNPO/Q��on)N p r p t ]�NPM N � ��� ��� �BAD[Lx
�on)N p r p t�]^NdMFN � � � �	� �oO/QgGDC }W`GD[LUPNPEcG��
P }ADCwjkQcNPxDQovwQgC/jLNq[LxyAD[Lz`Qg[m_gW`[D[|_ZQcNq[�vwI\C��cQcNdEcGLQg[V�sQcEcGLO/QcU�xDQcOs¢.WZUPUfu-
�NdxDQgC�O/MYW`[LxDQcO � � ��� �q¤ � ¦TAD[VM/QgC/GDWZUqj
hVI\[����sjkQcI\jDWZEcG`M4QcM���QgCFxDQg[��y�)NdQ�QgC��Y}ADC�¢�ILEcG`M/Qg]�KDQgC/WZM$ADCFOYADKDC/WZUPQcNPM/QgC�}ADjLUPNPEHG~NPO/Mg��H2]:xyW�O P�QgGLUdQg[¡xDQcO
vwILCF�cQcNPEHGLQg[V��QcEHGLO/QcUPO�h`I\[�� � �������gA~h`QgCFO/M4QgGLQg[��©_gWV[D[SxyW�OBNq]DPyI`UPz`Qg[LxDQg[ QgCFU¥}W`ALM/QgC�M/Q�« ILxDQcUPU�xDQcOB¢.WZUPUfu
{ e+Qg_`M/QcOwNq] z`Qg]�NPO/EcG`M/Qg[ G+ALO/MYW`[Lx F � N �	� � N�� G�GLQgC/W`[Lz`Qc�cIVz`Qg[���QgCFxDQg[��`��] OYADKDC/WZUPQcNPM/Qg[LxDQg[3G+ALO4MYW`[Lx�O/QcM/�cM
O4NdEcG�xDNdQB¢.WZUPUfu���QcNPMF�/}W`GLNPz\_ZQcNPM � ���	S ��� � ��� ��W`ALO�xDQgC���QcNPMF�/}W`GLNPz\_ZQcNPM ��� h`I\[�[LI\C/]�WZUPQg[ 	oADWZO/NqKDW`CFM4NX_�QcUX[��xDNPQmQcNq[LQm��I\CFQg[VM/�g_LC/W¨�¥MBNq]<PwUXAD��O/EHGLUqW`ALEcGLz`NPM/M/QgC^QgC � WVGDCFQg[��©AD[LxJQcNq[LQg]�r�QcNdM$C/WZz ��� ���gADCB� QcNdM���}W`GLNPz\_�QcNdMWVAV��z\C4AD[Lx§xDQgC�r�Qc��Qcz\AD[Lz�xDQgC PwUXAD��O/EHGLU¥}W`ALEcGLQSKDW`C/W�UdUPQcU��gADC�QcUPQg_`MYC�NdO4EHGLQg[baLMYC�I\]�xDNPEHGVM/Q ���gALO$W`]�]�Qg[��
{ Oo��NqCFx§W`[Lz`Qg[LI\]�]�Qg[���xyW`� ��� �oKDC�I\KDI\C�M/NPI\[DWZUT�gAi� � � NPO/Mg�+r�QcNw_`UPQcNq[LQg[ P�QcUPxDQgC/[§NPO/M ��� �)��QcO/Qg[`M4UdNPEcG����}W`GDCFQg[Lx ��� QgCFO4M�jDQcNDz\Cc}IL�ZQgCFQg[FP�QcUPxDQgC/[��gADCw��QcNPMF�/}W`GLNPz\_ZQcNPMsjkQcNPMYCc}WZz`M¨�H
§Qg[D[ ��� �wAD[Lx ��� NX[Vh`QgCFO4Q�vwI\CF�cQcNfuEcGLQg[�W`AV�¥��QcNPO/Qg[��Z��WZO+�Y}ADCw_ZI\]�KLUdNP�cNPQgCFM/Q PyQgC4]�Nfª©}WZEHGLQg[��ZxDNPQ.QcUPQg_`MYC�I\[LQg[�}W`GD[LUPNPEHGLQoAD[Lx�UPI\EcG�}W`GD[LUPNPEHGLQ:2=QcNPUPQ
jkQcNq[DGDWZUPM/Qg[��y]m}I`zVUdNPEcG�NPO/M¨�\_gWV[D[��`��NPQ.NX] P�WZUPU�xDQgC�¢)I\EcG`M4Qg]�KDQgC/W�MYADCFOYADKDC/W�UdQcNPM/QgC �\QcNq[�vwI\CF�cQcNPEcGLQg[`��QcEcGLO/QcU
Nq] ¢2W�UdUfu�{ e Qg_VMwAD[`M/QgC4GDWZUqjoh`I\[ ����jkQcI\jDWZEcG`M4QcM©��QgCFxDQg[��g� [oxDQg[�AD[`M/QgC�OYALEHGVM/Qg[�lon�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[
O4NX[Lx~xyWZz`Qcz`Qg[|xDNPQ�vwI\CF�cQcNPEcGLQg[mh`IL[ ��� �)AD[Lx ��� IZe+Qg[LO/NPEHGVM/UPNPEHG~z`UPQcNPEHG��

{�CFO/MYWVAD[LUdNPEcGLQgCF��QcNPO/Q��sQgC�xDQg[��Y}ADC§lon)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[:O4I���I\GLU�QcNq[:[LQcz\WZM/NPh`QgC «§WZz\[LQcM/IZ��NPxDQgC u
O4MYW`[Lxb�Y}ADC�xDNPQ§]�WZz\[LQcM4NdO4EHGLQ�AD[Lx [LNPEcG`M|OYADKDC/W�UdQcNPM/Qg[LxDQ vwQgC/jLNq[LxyAD[Lz 2�jDn)Nqpcrspct WZUPOmW`ALEHG QcNq[>KkI`O/Nfu
M4NdhVQgCw«§WZz\[LQcM/IZ��NPxDQgCFO4MYW`[Lx��Y}ADC xDNPQ�AD[D]�W�z\[LQcM/NPO/EcGLQg[�AD[Lx|OYADKDC/WZUPQcNPM/Qg[LxDQg[ ��n)Nqpcrspctsu AD[Lx �=ADn�Nqpgr�pct�u
vwQgC4jLNX[LxyAD[LzVQg[bjDQcI\jDWZEcGVM/QcMg�+@oQgC.«§WZzL[LQcM/IZ��NPxDQgCFO/MYW`[Lx�h`IL[§�+ADn)NXp¨r�pct �sQcNPO/M�Nq]�vwQgCFz`UPQcNPEcGb]�NPMBxDQg[
WV[LxDQgCFQg[~vwQgC/jLNq[LxyAD[Lz`Qg[§QcNq[LQg[���QcO/Qg[VM/UPNPEHG G�}I\GLQgCFQg[ 
§QgCFMoW`AV�/�yxDQgC.��W`GDCFO4EHGLQcNq[LUPNPEHG Qg[LzS]�NPM2xDQgC��ojVu
��QcNPEcG\AD[Lz�h`I\] }ADjLUdNPEcGLQg[ UPNX[LQgWVCFQg[�vwQgC�UXWVAV�^xDQcO�¢2W�UdUfu-
�NPxDQgCFO/MYWV[LxDQcO Nq]�[LI\C4]�WZUPUPQcNdM4Qg[LxDQg[-G+ALO/MYW`[Lx
hVQgC/_\[ }ADKV�¥M|NdO4Mg����] z`Qg]�NPO/EcGVM/Qg[ G+ALO4MYW`[LxbNPO/M|xDQgC�¢.WZUPUfu-
>NPxDQgCFO4MYW`[Lx�h`I\[ ��n)N p r p t AD[Lx>�=ADn�N p r p t
QcMF��W�KDCFI\KkI\CFM/NPI\[DWZU=�gAD] 	oADWZxyC/WZM)xDQcO2UPI\[Lz`NPMYALxDNq[DWZUPQg[ 
�NPxDQgCFO/M$W`[LxDQcOg�
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@oNdQ �ojLO/Qg[D_LAD[Lz�xDQgC~OYADKDC/WZUPQcNPM/Qg[LxDQg[ }H.jDQgCFz\WV[Lz`O/M/Qg]�KkQgC/WZMYADC����mNq[D[LQgC/GDW�UXj xDQgC§aLQgCFNPQbxDQgC�CFQcNq[LQg[
lon�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�W`AV��zLC/AD[LxihVI\[§]�WZzL[LQcM/NPO/EHGLQg[JAD[LxbO/MYC4AD_`MYADC�QcUdUPQg[b{ e Qg_VM/Qg[��.ADCFxDQ jkQgCFQcNPM/O
NX[JxDQg[ ��jLO4EHGD[LNPM/M/Qg[ ND�OND� � AD[Lx ND�q�V�q��xyW`C�z`QcUPQcz`Mg��G���W`C�_ZI\[D[VM/Q|xDNdQSAD[VM/QgCFO4EHGLNPQcxDUPNPEHGLQ§O$ADKDC/WZUPQcNPM/Qg[LxDQ}H2jkQgCFz\W`[Lz`O4M/Qg]�KDQgC4WZMYADCoxDQgC�lon)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[ ]�NPM�[LNPEHGVMY]�W�z\[LQcM/NPO/EcGLQg[bl)u�{wUPQg]�Qg[VM/Qg[§xyADC�EHG
O/MYC/AD_VMYADCFQcUPUPQ�{Te+Qg_VM/Q�QgC/_VU�}WVCFM2��QgCFxDQg[=F �:� � �:O G��>IFQcxDI\EcG�jLUdQcNqjLM�AD[D_VUXWVCc����W`C/AD] O/NPEcGSxyW�OovwQgC/GDWZUPM/Qg[�h`IL[
� �)Nq[ ��jDG�}W`[LzVNdzL_ZQcNPMoh`I\[ �~NX[ ¢�I ��	 � �
	�� n)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[i]�NPMBl��=S ���+�+A��+aLE�AD[Lx �=W|O/MYW`C/_
AD[`M/QgC�O/EHGLQcNPxDQcM ¤�Og����jDj�� ® �OND�©a�� � � AD[Lx ��jLO/EcGD[�� ® ¦ �+@BW~Nq[JxDNdQcO4Qg[bvwQgC/jLNq[LxyAD[Lz`O/MF�DKDQg[�O/IZ��I\GLU�xDNPQ
�oNPM/M/QgC/KDWVC/W`]�QcM/QgC)WZUPO�W`ALEcG~xyWZO.Q$e Qg_VM/NPh`Q�]�WZz\[LQcM/NPO/EcGLQ�«�I\]�Qg[VM�QcNq[LQ"UPNq[LQgW`CFQ���jDG�}W`[LzVNdzL_ZQcNPMoh`I\[mxDQgC
L.I\[L�cQg[`M$C/WZM/NPI\[ �cQcNdzVQg[��s]�AD��QcO|QcNq[LQg[>jkQgWZEcG`M/UPNPEcGLQg[>{ Nq[Vª�AD�JxDQgC�[LNPEcG`MY]�WZz\[LQcM/NPO/EcGLQg[ l � u�{wUPQg]�Qg[VM/Q
NX[�¢�I � 	�� �
	�� n)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[�W`AV�oxDNPQSOYADKDC/W�UdQcNPM/Qg[LxDQg[ }H.jDQgCFzLW`[Lz`O/M/Qg]�KDQgC/WZM$ADCFQg[Jz`QgjDQg[���{wNq[
vwQgCFz`UPQcNPEHG�]�NPM�@o� ��	�� �
	�� n)NXpcr�pct�¤¥l � S ��� �=A����+W`¦�UPNPQ$��QgCFM|QcNq[�}W`GD[LUPNPEHGLQcOmr�NdUPx+�4
�}W`GDCFQg[Lx ���oh`IL[
@o� � � �
	�� n�Nqpcr�pct O/EcG`��WZEcG�zVQcz`Qg[+}ADjDQgC�QcNq[LQgC�UPNq[LQgW`CFQg[ ��[VM/QgC/KkI`UqWZM/NPI\[ xDQgC�{�[LxD��QgCFM/QJxyADCFEcGDG�}W`[Lz`Mg�
jDCFNPEHGVMBxDNPQcO/QmaD_gWZUPNPQgC/AD[Lz��Y}ADCo@o� � �+A �
	�� n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[=F �V­ G��gALOYW`]�]�Qg[��T�oQgCFNq[Lz`O4M/Q L.I\[L�cQg[Vu
MYC/WZM/NPI\[LQg[�h`IL[>_VUPQcNq[LQgC W�UdO§� Q �+WJNq[�@o� � �=W �
	�� n)NXp¨r�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[ �Y}ADGDCFQg[ �gA�QcNq[LQgCmM/I`M$WZUPQg[
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LoA�QcM�WZU¥� F ® �:G+]�QcMYWZO4MYW`jLNPU¥�`@BADCFEcG�@oNfe+QgCFQg[L�cMYGLQgC4]�I\W`[DWZUP�LO/Qo_ }I\[D[LQg[�Nq[�aLE$u�n)Nfu�r u�t�u�vwQgC/jLNq[DxyAD[Lz`Qg[=�yxDNPQ
QcNX[LQ�[LI\]^NX[DW�UdQ G+ALO$W`]�]�Qg[LO/QcM4�gAD[Lz�h`IL[§�`£ONk£OND£q�.W`AV����QcNPO/Qg[����c��QcN©R�GDWZO/Qg[LAD]B��W`[LxDUqAD[Lz`Qg[�[DWZEcGLz`Qc��NPQ$u
O/Qg[��sQgC�xDQg[��s{ NX[ «§WZ¬\Nq]�AD] _ZI\C/CFQcUPNPQgCFMS]�NPM|xDQgC�� }ADC�xDNdQ§W`[LxDQgC�Qg[>lon)N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[ jDQcI\jVu
WZEHGVM/QcM/Qg[ QgALM/Qg_`M4NdO4EHGLQg[ 2=Qg]�KDQgC4WZMYADC�¤ ��� S � � �V� U t�¦c�=xyWZO"W`[LxDQgC�Q�UPNPQcz`M�[\ADC,��Qg[LNdzVQ ��C/WZx§xyW`C }ADjDQgC
¤ � S��V� ­�� U t)¦c�&
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	�� n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[:Nq[
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	�� n)NXpcr�pct
¤�UdNq[D_VOY¦.AD[Lx�� � aLE �
	�� n�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[ ¤ CFQcEHGVM/OY¦�[DWZEcGS�,UPQcNdEcGLAD[Lz � � � ® �
P.}ADCTxDNPQ���[DKDW�O/OYAD[LzBxDQgC ���H¤ �y¦ u-
§QgC�M/Q�xDQgC�� � �+A �
	�� n)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz��2ADCFxDQ�xDQgC � C�QcNdQ.RwW`C/W`]�QcM4QgC
�gA�� S N � � � ��� � X�L �`[D] 	 p � � � �:� ��� � XQL �`[D] 	 p jDQcO/M/Nq]�]�Mg��P.}ADC � � aLE �
	�� n)NXpcr�pct QgCFzVNXjLMmO4NdEcG
�$S � � O � �F� � p L �`[D] 	 p � ��� � N �F� � p L �`[D] 	 p �Z@oNPQcO/Q�QgC �¥I`UPz\CFQcNPEcGLQ��o[DKDWZO/OYAD[Lz`O$KDCFI`�cQcxyADCw�cQcNPz`M¨�ZxyW`�.xDQgCQcNq[V��WZEcGLQ^]^NdMo�oUPQcNPEcG\AD[Lz�� � � ® W`[Lz`Qg[LI\]�]^Qg[LQIG+ALOYWV]�]�Qg[DGDW`[Lz|�c��NPO/EcGLQg[ �oCFxy[LAD[Lz`O/M/Qg]�KkQgC/WZMYADC.AD[Lx
v�WVCFNqW`[L�BxDQgC.�¥I\[LQg[DC4WZxDNPQg[ WV]�aLQcUPM/Qg[LQgCFxLu�RwUqWZM4�"xDQgC.l���l�� �
	 �`n�Nqp¨rspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[~xDNdQ�z`Qg]^QcO/O/Qg[LQg[
@BW�M/Qg[|z\ALM�jDQcO/EcGDCFQcNqjLMg�
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de Gennes Faktor

��jDjLNPUPxyAD[Lz��`�`�q�V£ aD_¨WZUPNPQgC/AD[LzbxDQgC�OYADKDC/W�UdQcNPM/Qg[LxDQg[ }H2jkQgCFz\W`[Lz`O4M/Qg]�KDQgC4WZMYADC����BNq[ ��jDG�}W`[LzVNdzL_ZQcNPM�h`IL[
xDQg] � I\[LQg[DC/WZxDNqALOoAD[LxSxDQg] xDQB�oQg[D[LQcOFu P�W`_`M4I\Cc�
@oNdQ � � u-
 QgCFM/Q�xDQgCTlon)N p r p t�u�vwQgC4jLNX[LxyAD[LzVQg[�]�NPM AD[D]�WZz\[LQcM/NPO/EcGLQg[�l)u�{wUPQg]�Qg[VM/Qg[m¤¥lCS�aLE`���=A�� ���g�+W`¦
�cQcNdzVQg[m� }ADC.�+ADn�N p r p t QcNX[�CFQcUqWZM4NdhVQcO2«§WZ¬LNq]"AD]¡�D@oNPQcO/QcO2«§WZ¬LNq]�AD] _ZILC/CFQcUPNPQgCFMg�D��NPQ�O/EHGLIL[mxDNPOY_LALM/NPQgCFMg�
]�NPM©xDQgC�ILKLM/Nq]�WZUPQg[/G+ALO/MYW`[LxDO4xDNdEcGVM/Q`�cxDNPQ��gA.xDQgC+Nq[oxDQgC P�WV]�NPUdNPQ�xDQgCTlon�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�G�}IVEHGLO/M4Qg[
jDQcI\jDWZEcGVM/QcM/Qg[mO$ADKDC/WZUPQcNPM/Qg[LxDQg[ }H.jDQgC�z\W`[Lz`O/M4Qg]�KDQgC/W�MYADC��Y}ADGDCFMg����[ ��jDjLNPUPxyAD[Lz��`�`�q�oNPO/M.xDQgALM/UPNPEHG �gASQgC�u
_ZQg[D[LQg[��LxyW`��xDNdQB� I\[LQg[DC/WZxDNPQg[|xDQgC�]�WZzL[LQcM/NPO/EHGLQg[mAD[LxmO$ADKDC/WZUPQcNPM/Qg[LxDQg[Slon)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[m�c��Nfu
O/EHGLQg[ xDQg[LQg[�h`I\[ �on�Nqpcr�pct AD[Lx��+ADn)NXp¨r�pct:UPNdQczVQg[���@BW�xDNPQ �oNPM/M4QgC/KDW`C/W`]^QcM/QgC�xDQgC�vwQgC/jLNq[LxyAD[Lz`Qg[
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M4NdO4EHGLQg[Jl)u�{wUPQg]�Qg[VM/O�jDQcO/M4NX]�]BM¨� � [§vwQgC4jLNX[LxyAD[LzVQg[ ]�NPMBO4MYW`C/_~h`I\]�I\KLM/Nq]�WZUPQg[ 
§QgCFM�W`j`��QcNPEcGLQg[LxDQg[
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KDC4WZUPQcNdM4Qg[LxDQ }H2jkQgCFz\W`[Lz`O4M/Qg]�KDQgC4WZMYADC.h`QgC/C�NX[LzVQgCFMg����Qg[D[§]�W`[ ]�WZz\[LQcM/NPO/EcGLQ�vwQgC/AD[DC�QcNX[LNPz\AD[LzVQg[JNX[ xDQg[
aDADKDC4WZUPQcNdM4QgC.QcNX[LjDCFNq[Lz`Mg����] P�W�UdU=xDQgC2r�I\C/_¨W`C/jLNPxDQ�_gW`[D[¡xyWZO2AD[D]�W�z\[LQcM/NPO/EcGLQ � xyADCFEcGSl)u�{ UdQg]^Qg[`M/Q�QgC u
O4QcM/�cM��sQgC�xDQg[��wxDNPQmQcNX[�]�WZz\[LQcM4NdO4EHGLQcO�«�I\]^Qg[`M�MYC/WZz`Qg[�� ���o�)NXC�x O/NPEcGJxyW`[D[Jz`Qg]m}W`���,UdQcNPEcG\AD[Lz ND�q�V�
WVjLO/Qg[D_ZQg[��DxDNPQ�GLNPQgC2[LILEHG|QcNq[D]�W�U W`[LzVQcz`QgjDQg[¡NdO4Mg£

� ����� � �b¤  �+¦�� p ¤�� �b�¨¦ p�� ¤ � ���g¦ ]�NPM �	� S ¤�� �b�g¦ p�� ¤ � � �g¦ ¤F�`�V�q�g¦
vwILC/W`ALO/O/QcM4�gAD[Lzm� }ADCoxDNPQcO/Q �oALO/OYWZz`Q�NdO4Mg�+xyW`�¡O/NPEHG xDNPQ � � 	 � �
	��`n)N p r p t�u�vwQgC4jLNX[LxyAD[Lz NX] KDW`C4W`]�WZz\[LQ$u
M4NdO4EHGLQg[ G=ALO/MYW`[Lx�jDQKJ�[LxDQcMg�=xyW�� � NX]�]�WZz\[LQcM/NPO/EcG~z`QcI\CFxy[LQcM/Qg[ G+ALO4MYW`[Lx��gALO }WZM/�cUPNPEcG§jDQcQcNq[Vª�AD�ZM���NqCFx+�
@oQcO��sQcNPM/QgC�Qg[>]�AD��xDNPQ �ojLO/Qg[D_\AD[LzJh`I\[ � � ¤���� ����� ¦�Nq]�UPNq[LQgW`CFQg[�r�QgCFQcNPEcG O4QcNX[���xyW�O�GLQcNq�ZM�xyWV�§xDNPQ
vwQgC4AD[DCFQcNq[LNdzLAD[Lz`OY_ZI\[L�cQg[VMYC/W�M/NPI\[bGLNq[DCFQcNPEHGLQg[Lx�z`QgCFNq[Lz�O/QcNq[i]�AD�D�TjDQc�cNPQgG\AD[LzVO/��QcNdO4QSxDNPQ�«�I\]^Qg[`M/Q|[\ADC
O4EHGV��WZEHG���QcEHGLO4QcUd�)NXC4_ZQg[��
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 	 J�� J 
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xDQgC)�¥I\[LQg[DC/W�xDNdQg[�W`[LzVQcz`QgjDQg[J¤ IZe+Qg[LQ 	oADWZxyC/WZM4Qg¦c�

0,0 0,2 0,4 0,6 0,8

13,0

13,5

14,0

14,5

15,0

15,5

Sm

PrNd

Tm

Er
Ho

Dy

Tb

Gd

Y0.95R0.05Ni2B2C

Ü
be

rg
an

gs
te

m
pe

ra
tu

r 
  [

 K
 ]

effektiver de Gennes Faktor   dGeff

-0,012 -0,008 -0,004 0,000 0,004

-3,0

-2,5

-2,0

-1,5

-1,0

-0,5

0,0

 δ
T c

 /d
G

  [
 K

 ]

Differenz der Ionenradien  [ nm ]

-2,5

-2,0

-1,5

-1,0

-0,5

0,0

0,5

 Y
 -

 S
m

 

 Y
 -

 T
b 

 Y
 - 

D
y 

Y
 -

 H
o

Y
 -

 E
r

Y
 -

 T
m

 Y
 - 

G
d 

Y
 -

 N
d

Y
 -

 P
r

δT
c  

[ 
K

 ]

R0.05Y0.95Ni2B2C

�ojDjLNPUPxyAD[Lz �`�V�OND£����mh`IL[ ��J�� M 
 	 J�� J 
$n)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[�Nq[ ��jDG�}WV[Lz`NPz\_ZQcNPM§h`I\] Q$e+Qg_`M/NPh`Qg[ xDQ
�,Qg[D[LQcOFu P�WV_`M/ILC�¤ UPNX[D_VOY¦�AD[Lx � � �)I\GD[LQ L.I\C/C�Qg_`MYADC�Qg[ ¤�
�¦2AD[Lxi[LILC/]�NPQgCFMBW`AV��xDQg[�xDQ��oQg[D[LQcO�u P�W`_VM/I\C
¤ 
`¦�NX[ ��jDG�}WV[Lz`NPz\_ZQcNPM2hVI\[|xDQgC�@oNfe+QgCFQg[L�oxDQgC.�¥I\[LQg[DC4WZxDNPQg[i¤¥CFQcEcGVM/OY¦c�
@BW)xDNPQ�� � u��ojLO/Qg[D_LAD[Lzy� � � � �ZjDQcND]�WZz\[LQcM4NdO4EHGLQgCwRwW`WVC/jDCFQcEcG\AD[Lz�hVI\]�xDQ��oQg[D[LQcOFu P�W`_VM/I\C=xDQgCwl X)Y u�� I\[LQg[
WVjDG }W`[Lz`Mg�L�2ADCFxDQoNq] CFQcEcG`M/Qg[32=QcNPUqjLNdUPx§hVI\[ ��jDjLNPUPxyAD[LzS�`�V�ONBW`AD��QgCFxDQg] � � � �	����Nq[ �ojDG }W`[Lz`NPz\_�QcNdM.h`I\[
xDQgC @oN e+QgCFQg[L�oxDQgC�� I\[LQg[DC/WZxDNPQg[mxyWVCFz`QcO/M/QcUPUPMg�D@oQgC � }ADC�xDNdQ�O/EcG`��QgCFQg[|aLQcUPM/Qg[LQgCFxLu�{wUPQg]�Qg[VM/Q�lCS�{�C ��¢)Iy�
@o�`� 2�j�AD[Lx��,x"KDC/W`_VM/NPO/EcG�_ZI\[LO/MYWV[`M/Q4
§QgCFMTh`I\[ � ��� �	����Qg[VM/OYKDCFNPEcG`MwxDQgCTNq] UPNq[D_ZQg[ 2=QcNdUqjLNPUPxmQgC/_ZQg[D[LjDW¨u
C�Qg[.UdNq[LQgW`C�Qg["aD_¨WZUPNPQgC/AD[LzBh`IL[ � ��]�NPM+xDQg] Q$e+Qg_`M4NdhVQg[oxDQ��oQg[D[LQcO�u P�W`_VM/I\C��Y}ADC�xDNPQcO/Q�aLQcUPM/Qg[LQgCFxLu�{ UdQg]^Qg[`M/Q`�
���)h`I\[ ��J�� M 
K2�]PJ�� J 
4n�Nqpgr�pct NPO/MoO/M¨}W`C/_ZQgC.W`jLz`QcO/Qg[D_VMg�+WZUPO�QcOBW`AV��zLC/AD[Lx�xDQgCoxDQ��oQg[D[LQcOFu�aD_¨WZUPNPQgC/AD[Lz§�gA
QgC�� WVCFM/Qg[��B}W`CFQ`�Z��[�CFQcNq[LQg] 2)]�n�Nqpcr�pctJQc¬LNdO4M/NPQgCFM�QcNq[LQo��NPEHGVMYAD[LzBUPQcNPEcG`M/QgC�«§WZz\[LQcM4NdO4NdQgC4AD[LzBQg[VM/UqW`[LzoxDQgC
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 2�] J�� J 
/n)Nqpgr�pct�QcNq[LQbaLI\[LxDQgCFO/M4QcUdUqAD[Lz�Nq[�xDNPQcO/QgC
r�QcM$C/WZEcG`MYAD[Lz�QcNX[~AD[LxS��NqCFx~Nq]���QcNPM/QgCFQg[~[LNdEcGVM2xDNPOY_LALM/NPQgCFMg�+
§QcNPM/QgC/GLNq[~NPO/M�����h`I\[ ��J�� M 
 	 J�� J 
/n�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[ ]�NPM�xDQg[ UdQcNPEcG`M4Qg[bl X)Y u�� I\[LQg[bR�C �©n)x AD[LxbaD] O/Mg}W`C/_�QgCBW`jLz`QcO4Qg[D_`Mg�TWZUPO�QcO^WVAV��z\C4AD[Lx
xDQcO"_VUdQcNq[LQgCFQg[JxDQ|�oQg[D[LQcOFu P�W`_`M4I\CFOo�gA�QgCF��W`C�M/Qg[m�B}WVCFQ`�+�oUPQcNPEHGL�cQcNPM/NPz§NPO/M�xDNPQ�@oNfe QgC�Qg[L���c��NPO/EcGLQg[§xDQg[
�¥I\[LQg[DC/W�xDNdQg[ h`I\[ � AD[Lx§n�x�jDQc�cNPQgGLAD[Lz`O/��QcNPO/Q�R�C)ILxDQgC2aD] W`AVe©WZUPUPQg[Lx zLCFI\�bO4I�xyW`��xDNdQ�vwQgC/]�ALMYAD[Lz
[DW`GLQSUPNPQcz`Mg�wxyWV��xDNPQ jDQcILjDWZEHGVM/QcM/Q~O/MYW`C4_ZQ ��� u��ojLO/Qg[D_\AD[LzJxyADCFEcG H.[LI\CFxy[LAD[Lz`O/Q$e+Qg_VM/QSGLQgCFh`I\C�z`QgC/AV�¥Qg[
��NqCFx+�+@oQgC.Nq]�C�QcEHGVM/Qg[ 2+QcNPUqjLNPUPx h`I\[ �ojDjLNPUdxyAD[Lzb�`�V�ON�QcNq[Lz`Qc�cQcNPEcGD[LQcM/QSKDW`C/WVjDI`UPNPO/EcGLQ�G+ALO$W`]�]�Qg[DGDW`[Lz
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@o�oxyADCFEHG�xDNPQ�AD[D]�WZz\[LQcM4NdO4EHGLQg[��¥IL[LQg[ ���Z�+A�AD[Lx^�=W�Nq]�KDW`C/WV]�WZz\[LQcM/NPO/EcGLQg[BAD[Lx�W`[VM/Nf�¥QgC/CFI\]�W�z\[LQcM/NPO/EcG
z`QcI\CFxy[LQcM/Qg[ G+ALO/MYWV[LxS]m}I`z`UPNPEHG�����[ �ojDjLNPUPxyAD[LzS�`�`� ® NPO/M.xDNPQ��ojLO/Qg[D_\AD[Lz|h`I\[�����Nq[~KDW`C/W`]�W�z\[LQcM/NPO/EcGLQg[
¢�I�J � M M 	 � J�� J � n�Nqpgr�pct�u2AD[LxiWV[`M/Nf�¥QgC/CFI\]�WZz\[LQcM/NPO/EcG�z`QcI\C�xy[LQcM/Qg[~@o�VJ�� M M 	 � J�� J � n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[JzVQ$u
z`Qg[+}ADjDQgC)QcNq[LQgC�UPNq[LQgW`CFQg[���[VM/QgC/KkI`UqWZM/NPI\[¡xDQgC�IFQc��QcNdUPNPz`Qg[�CFQcNq[LQg[mvwQgC4jLNX[LxyAD[LzVQg[§W`jLz`QgjLNPUPxDQcMg�
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��jDjLNPUPxyAD[Lz �`�`� ® £ �ojLO/Qg[D_\AD[Lz h`I\[ ����hVI\[ ¢�I�J � M M 	 � J�� J � n�Nqpgr�p$t AD[Lx @o�NJ�� M M 	 � J�� J � n�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[:z`Qcz`Qg[=}ADjkQgCJxDQgC§UPNq[LQgW`CFQg[:� [`M/QgC4KDI`UqWZM/NPI\[ xDQgC§C�QcNX[LQg[ vwQgC/jLNq[LxyAD[Lz`Qg[ NX[ �ojDG�}W`[Lz`NPzZu
_ZQcNPMBh`I\]�� I\[LQg[DC/WZxDNqALO�xDQcO"l�� XZY u�� I\[LO ¤ UPNq[D_VOY¦�AD[Lx§h`I\]�	oADWZxyC4WZMBxDQgC.@oNfe+QgCFQg[L�cQg[ xDQgCB�¥IL[LQg[DC/WZxDNPQg[
¤¥CFQcEcG`M/O$¦c��P }ADC�l S�¢�ImNPO/M�xyWZO"aL�LO/M/Qg]�Nq]�jDQcM$C/WZEcG`M/QcM4Qg[ 2+Qg]�KDQgC/WZM$ADC/jDQgCFQcNPEcGbKDW`C/W`]�WZz\[LQcM/NPO/EcG���� }ADC
l S�@o�mW`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcG��
RwW`C/W`]�W�z\[LQcM/NPO/EcGLQsl���l � �
	 �`n�Nqp¨rspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[�QgC ��W`GDCFQg[�[LQgjDQg[^xDQgC©]�W�z\[LQcM/NPO/EcGLQg["RwWVW`C/jDCFQcEcG\AD[Lz
QcNX[LQ��gALOg}WZM/�cUPNPEcGLQ���jLO/Qg[D_LAD[Lz|h`I\[ � ��W`AV�¥z\C/AD[Lx|xDQgCEH2[LILCFxy[\AD[Lz��\xDNPQoxyADCFEcG|xyWZO�«�NPO/EHGLQg[|xDQgC)l)u AD[Lx
l�� u�{ UPQg]�Qg[`M4QmQg[`M/O4M/QgG`M¨�©�)NdQ~QcO��Y}ADC�xDNPQ AD[D]�WZzL[LQcM/NPO/EHGLQg[ � � �+A �
	�� n)Nqpcr�pct�u"AD[Lx � � aLE �
	�� n�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[�[DWZEHGLzVQc��NPQcO/Qg[J�2ADCFxDQ`�w��I\_¨WZUPQ �,NdM4M/QgCFh`QgCF�cQgC4C/AD[Lz`Qg[ �Y}ADGDCFQg[J�gADC��ojLO/Qg[D_LAD[Lz§h`I\[ ���Y�
xDNdQ~xyADCFEcG§xDNPQSv�WVCFNqW`[L�m��ADWV[`M/N Jy�cNPQgCFM���QgCFxDQg[b_¨W`[D[���� [JxDQg[b¢�I J � M M 	 � J�� J �Fn�N p r p t�u�vwQgC4jLNX[LxyAD[LzVQg[ NPO/M
xDQgC"{ Nq[Vª�AD�SxDQgC�� I\[LQg[Lz\C }I\��Q�xDQcO�AD[D]�WZz\[LQcM/NPO/EcGLQg[bl � X)Y u�� I\[LO�W`AV� � � � ]�NPMBQcNq[LQg]�KDW`C4W`jDQcUf� }I\C/]�NPz`Qg[
vwQgCFUqW`AV�2jDQcO/EcGDCFQcNqjDjDW`Cc�+¢)I J�� M M 	 � J�� J �/n�N p r p t�]�NPMBl�� S � ��QcNPO/MBW`AV�¥z\C/AD[Lx�xDQgCo[DW`GLQc�gA~z`UPQcNPEcG�z\CFI\��Qg[
�¥I\[LQg[DC/W�xDNdQg[�h`I\[�¢)IBAD[Lx � xDQg[^z`QgCFNq[Lz`O/M/Qg[ 
§QgCFMwh`I\[ � � � W`AV�/�Z��I\GLNq[Lz`Qcz`Qg[�� }ADCw¢�I J�� M M 	 � J�� J ��n�N p r p tsu
vwQgC/jLNq[LxyAD[Lz`Qg[���Nq[ xDQg[LQg[ xDQgCi�)WZxDNqALOixDQcObl � X)Y u��¥I\[LOJO/Mg}W`C4_ZQgC~h`I\] 
§QgC�M��Y}ADC ¢�I WVj`��QcNPEHGVMg�oQcNfu
[LQbz\Cc}I\�ZQgC�Q ��jLO/Qg[D_LAD[Lz�h`IL[ � ��jkQcI\jDWZEcG`M/QcM ��NqCFx+�o@oNPQb�gALOg}WZM/�cUPNPEcGLQ �ojLO/Qg[D_LAD[Lz hVI\[ ���$�oxDNPQ Nq[
@o�VJ�� M M 	 � J�� J � n)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[JjDQcILjDWZEHGVM/QcM.��NqCFx ¤ z\C/WVALQgC�r�QgCFQcNPEHG�Nq[ �ojDj��+�`�`� ® ¦c�D��NqCFx§W`AV�sAD[Vu
]�WZz\[LQcM/NPO/EcGLQ�vwQgC/AD[DCFQcNq[LNPz\AD[Lz`Qg[ Nq]�W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcG�z`QcI\CFxy[LQcM4Qg[ G+ALO/M$W`[Lx��gADCg}ALEH_Vz`Q$�Y}ADGDCFMg����[
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WV[`M/Nf�¥QgC/CFI\]�WZz\[LQcM/NPO/EcG�z`QcI\C�xy[LQcM/Qg[�aL�LO/M/Qg]�Qg[�NPO/M�� � �mAD] QcNq[LQ ��Cc}I\�ZQg[LI\C�xy[\AD[Lz�z\Cc}I\�ZQgCmW�UdO~Nq[ KDW¨u
C4W`]�WZz\[LQcM4NdO4EHGLQg[��w�)NdQ�QcO�xyADC�EHG�xDQg[bvwQgC�z`UPQcNdEcG�h`I\[b¢)I�J�� M M 	 � J�� J � n�Nqpcr�pct AD[Lx�@o�VJ � M M 	 � J�� J � n�Nqpgr�pct�u
vwQgC4jLNX[LxyAD[LzVQg[SNq[ �ojDjLNdUPxyAD[Lzm�`�`� ® xyWVCFz`QcO/M/QcUPUPM.NdO4Mg�
@oNPQ ��jLO/Qg[D_LAD[Lz xDQgC�OYADKDC/WZUPQcNPM/Qg[LxDQg[ }H.jDQgC�z\W`[Lz`O/M4Qg]�KDQgC/W�MYADC � ��� jkQgC/ADGVMiW`AV�mxDQgCiaLMYC�QgADAD[Lz�xDQgC
t I\I\KkQgC u�RwW`W`C�Q"W`[~aLMg}I\CFO/M4QcUdUPQg[���@oNPQcO/Q�aLMg}I\C�O/M/QcUPUPQg[ _�}I\[D[LQg[�jDQcNPOYKLNPQcUPO/��QcNPO/QmUPI\_gW�UdQ|�oNPM/M/QgCFhVQgCF�cQgC/C/AD[Lz`Qg[
O4QcNX[��TxDNPQ|xyADCFEHG xyWZO�{wNq[\jDC�NX[LzVQg[Jh`I\[§l X)Y u��¥IL[LQg[JNX[ QcNq[LQ�«§WZM$CFNP¬ WVALO^l�� XZY u��¥I\[LQg[ QgCF�cQgALz`M���QgCFxDQg[��
��I\jkQcN2xDNPQil�XZY�u�AD[Lx l � X)Y�u��¥I\[LQg[�AD[VM/QgCFO4EHGLNPQcxDUPNPEHGLQ � I\[LQg[DC/WZxDNPQg[�jkQcO/NPM/�cQg[���@oNPQ§aLMg}I\C/AD[LzbNPO/MmO4��]�u
]^QcMYCFNPO/EcGJz`Qcz`Qg[+}ADjDQgC�QcNq[LQgC�@oQgGD[LAD[Lz§ILxDQgC�aLMYW`ALEcGLAD[Lz§xDQcO �,NPM/M/QgCFOg�TxyW�xDNPQ ��jLO/Qg[D_LAD[Lz§h`IL[ � ��Nq[
xDNPQcO/Qg] P�WZUPUw[\ADC)h`I\[~xDQgC)@oNfe QgC�Qg[L�"xDQgCo� I\[LQg[DC/WZxDNPQg[�xDQgCol XZY u2AD[Lx§l � X)Y u��¥I\[LQg[�W`jDG�}W`[LzVMg��{ Nq[S��QcNfu
M4QgCFQgC�«�QcEcGDW`[LNPOY]�ALOg��xDQgC��gADCmaLMYC�QgADAD[LzixDQgCmt�ILI\KkQgC u�RwW`W`CFQSAD[Lx�xyW`]^NdM|�gA�QcNq[LQgC ��jLO/Qg[D_LAD[Lzbh`I\[
���,�Y}ADGDCFMg��NdO4M�xDNPQ jkQgCFQcNPM/OmxDNPOY_LALM/NPQgCFM/Q�«�I\CFI`�cIZhVu���jLO/Qg[D_LAD[Lzy�waLI\jDWZUPx�Nq[bQcNq[LQgCmW`[VM/Nf��QgC4CFI\]�WZzL[LQcM/NPO/EHG
zVQcI\CFxy[LQcM/Qg[§aLM$C/AD_`M$ADC.QcNX[ ]�WZz\[LQcM/NPO/EcGLQcOB«�I\]^Qg[`M)��QgGLUPMg�=��NqCFx ���oW`jLz`QcO/Qg[D_VMg�+��] �.UPUPz`Qg]�QcNq[LQg[J��NqCFx
xyADC�EHGJxyWZO|aDADjLO/M/NPMYALNPQgCFQg[�QcNq[LQcO � I\[LOg�w��QcUPEHGLQcO�QcNX[�]�WZz\[LQcM4NdO4EHGLQcO|«�I\]�Qg[VM"M$Cc}WZz`Mg�=xyADCFEcGJQcNX[�W`[LxDQ$u
C�QcOg�yAD[D]�WZzL[LQcM/NPO/EHGLQcOB� I\[PIFQcxDILEHG~_ZQcNq[SQcNq[V��WZEcGLQcO *�]�WZzL[LQcM/NPO/EHGLQcOo��ILEHG ,�QgCF�cQgALz`M¨�DO/I\[LxDQgC/[¡�gALOg}WZM/�cUPNPEcG
QcNq[LQ�UPI\_¨WZUPQ�vwQgCF�cQgC/C4AD[LzmxDQcOB_\CFNPO/M$WZUPUdIVz\C/W`KDGLNPO/EcGLQg[i�,NPM/M/QgCFOg��@BW�xyADCFEHG~xDNPQ�l X)Y u��¥IL[LQg[�Nq]��oNPM/M/QgC)xDQgC
lon)N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[|xyWZO�]�W�z\[LQcM/NPO/EcGLQ2W`[�xyWZO�_LCFNPO/MYWZUPUPI`z\C/WVKDGLNdO4EHGLQo�oNPM/M/QgCTzVQgjDAD[LxDQg[�NPO/Mg�Z��QgCFxDQg[
Qg[VM/OYKDC�QcEHGLQg[Lx§xDQcOovwQgC4G }WZUPMY[LNPO/O/QcOBxDQgCo� I\[LQg[DC/WZxDNPQg[JjDQcNPxDQm�oNPM/M/QgC)Qg[`MF��QcxDQgC.z`QcxDQgGD[VMoI\xDQgC.zVQcO/MYW`ALEcG`M¨�
@oQg]^�gAV��I`UPz`Q.��NqCFx|xDNPQoxyADCFEHG�«�I\CFI`�cIZh�h`I\C/GLQgCFzVQcOYWZz`M/Q ��jLO/Qg[D_LAD[Lz�h`I\[ � � W`AV��zLC/AD[Lx AD[D]�WZz\[LQcM/NPO/EcGLQgC
vwQgC4AD[DCFQcNq[LNdzLAD[Lz`Qg[�Nq[BW`[VM/Nf�¥QgC/CFI\]�W�z\[LQcM/NPO/EcG.z`QcI\CFxy[LQcM/Qg[oaDADKDC4WZUPQcNdM4QgC/[�xyADCFEHG,xDNPQ)H.[LI\CFxy[LAD[Lz�W`AV�¥z\C/AD[Lx
xDQgC @oN e+QgCFQg[L��xDQgC��¥IL[LQg[DC/WZxDNPQg[�[LI\EcGmh`QgC�O/Mg}W`C/_VMg�



� � ����
 �����	�
��� � � � � �����
��
8� � � ����� � � �

� � � � �������

��[JxDQgC�GLNPQgC�h`ILCFUPNdQczVQg[LxDQg[ @oNPO/O4QgCFMYWZM/NPI\[LO4O/EHGDC�N �¥M���QgCFxDQg[J«�QcEHGDW`[LNPOY]^Qg[��wxDNPQSxDNPQmOYADKDC/WZUPQcNPM/Qg[LxDQg[�{wNfu
z`Qg[LO/EcGDW¨��M4Qg[SNq[§aLQcUPM/Qg[LQgC�xLu�n�NPEc_ZQcUfu�r�ILC/_gW`C4jLNqxLu�vwQ�C/jLNq[kxyAD[Lz`Qg[ jkQcQcNX[Vª�ALO4O/Qg[��wAD[`M/QgC�OYALEHGVMg��@BWZ�gA~�2ADCFxDQ
QcNX[LQ�z\C�I\�ZQFG+W`GLU+h`IL[mAD[`M/QgC�O/EHGLNPQcxDUPNPEHGLQg[ l���l�� �
	 ��n)Nqpgr�pct�u�«�NPO/EcGDCFQcNqGLQg[ GLQgC�z`QcO/M/QcUPUPMg�D@BW�xyW�O2l X)Y u��¥I\[
xDNdQ�aDADKDC/W�UdQcNPMYAD[LzS]�W`�Zz`QgjLUPNPEHG�jkQcQcNX[Vª�AD��Mg�yxDNPQcO/Q�IFQcxDI\EcGSWVAV��xDNdQ�xyADCFEcGSn)N�¤ ­ �L¦ u�r }W`[LxDQgC�h`QgC4ADCFOYWZEcG`M4Qg[
GLI\GLQ�G+ALO/M$W`[LxDO/xDNPEHGVM/QiWV[ xDQgC PyQgC/]^NX_¨W`[VM/QijDQgC4ADG`Mg��_¨W`[D[�xDNPQbaDADKDC/WZUPQcNPMYAD[Lz�xyADCFEHG xDNdQJaLQcUdM4Qg[LQgCFxLu
OYADjLO/M/NPMYALM/NPI\[¡O/QgGDC�z`QgC�NX[LzVQg[ }�o[LxDQgC/AD[Lz`Qg[�AD[`M4QgCF��I\C �¥Qg[���QgCFxDQg[���I\GD[LQoxyW`��xyWVjDQcNTxDNdQ�aL��]�]�QcMYCFNPQBxDQgC
LoCFNPO/MYWZUPUPO/MYC/AD_VMYADC h`QgC }W`[LxDQgCFMw�)NXC�x+�`��]-P�I`UPz`Qg[LxDQg[���QgCFxDQg[�xDNPQ��)NdEcGVM/NPz`O/M/Qg[�Qc¬DKDQgC�NX]^Qg[`M/QcUPUPQg[mAD[Lx�MYGLQcI�u
CFQcM/NPO/EcGLQg[:H.[`M/QgC�OYALEHGLAD[Lz`Qg[�AD[LxBxDNPQ�xyW`C/W`ALOTz`Qc��I\[D[LQg[LQg[B{�CFz`QgjD[LNPO/O/Q�[LI\EcGoQcNq[D]�W�U�_LCFNPM/NPO/EcGBjDQcM$C/WZEcG`M/QcM
AD[LxSxDNPQ�xyW`C/W`ALO�Qg[VM/O/M$W`[LxDQg[LQg[3P�C/WZz`Qg[mAD[Lx��¥xDQcQg[�WZUPO �oALO/z\WV[Lz`OYKDAD[D_VM��Y}ADC)��QcNPM/QgCFQ:H.[`M/QgC�OYALEHGLAD[Lz`Qg[
W`[Lz`Qcz`QgjkQg[��
@oQgC�{wNq[Vª�AD�|]�WZz\[LQcM/NPO/EcGLQgC.RwW`W`C/jDCFQcEcGLAD[Lz"Nq[�CFQcNq[LQg[Slon)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[§_ZIL]�]�MsNq[¡QcNX[LQgC)vwQgC u
CFNq[Lz`QgC/AD[Lz�xDQgC�O$ADKDC/WZUPQcNPM/Qg[LxDQg[ }H2jkQgCFz\W`[Lz`O4M/Qg]�KDQgC4WZMYADC�jDQcN��gAD[LQgGD]^Qg[LxDQgCbn��QcQcU u 2=Qg]�KkQgC/WZMYADC~�gAD]
��ALO/xyC4ALEH_��+@BW`jkQcN�QgCFzVNXjLM�O/NPEcG~�¥I\C/]�WZUwQcNq[LQmUPNq[LQgW`CFQmaD_gWZUPNPQgC/AD[Lz§hVI\[ ���o]�NPMBxDQg] xDQ��,Qg[D[LQcOFu P�W`_VM/I\C
����xDQgC�� X)Y u�� I\[LQg[��+��NPQ�O4NdQ|Nq[�xDQgC��ojDCFNq_ZI`O4I�hVu��oILC�� _ZIZhVu 2�GLQcI\CFNPQo�Y}ADCoxDQg[ P�WZUPU�zVQgCFNq[Lz`QgC:L.I\[L�cQg[VMYC/W�u
M/NPI\[LQg[§KDW`C/WV]�WZz\[LQcM/NPO/EcGLQgC.�¥I\[LQg[�hVI\C/GLQgCFz`QcO$WZz`M.��NqCFx+� �2UPUPQgCFxDNq[Lz`O��cQcNPz`MoQcNq[LQ�z`Qg[DW`ALQgC�Q ��[DW�Ud�LO/Q`��xyW`�
xDNdQcO4Q2UPNq[LQgW`CFQoaD_gWZUPNPQgC/AD[Lz�hVI\[ � � ]^NdM�xDQg] xDQ2�oQg[D[LQcOFu P�W`_VM/I\CTxyADCFEcG LoCFNPO/MYW�UdUf�¥QcUPxDQ$e Qg_VM/Qoh`ILCFz`QcM }W`ALO4EHGVM
��NqCFx+�+xDNPQ|xDNdQmKDW`W`C4jDCFQcEHGLQg[LxDQ 
�NqC/_\AD[Lz~xDQgCB]�W�z\[LQcM/NPO/EcGLQg[§�¥I\[LQg[Jl S�¢)ISAD[Lxi@o�~xDQgALM/UPNdEcGbCFQcxyAVu
�cNdQgC�Qg[��D@oNPQcO��cQcNPz`M�xDQgC�vwQgC�z`UPQcNdEcGS]^NdM�xDQgC��,x������
	��`n)N p r p t�u�«�NdO4EHGDCFQcNqGLQ`�DxDNPQ�WZUPO � Q$��QgCFQg[L�cO4�\O/M4Qg] � }ADC
xDNdQS]�WZz\[LQcM/NPO/EcGLQ RwWVW`C/jDCFQcEcG\AD[Lz~Nq[iaLQcUPM/Qg[LQgCFxLu�n)NPEH_�QcU u�r I\C/_gWVC/jLNPxLu�v�QgC/jLN [LxyAD[kz`Qg[ jkQcMYC/WZEcGVM/QcM��sQgC�xDQg[
_gW`[D[���xyW xyWZOS�ox XZY�u�� I\[�NX[�xDNPQcO/Qg[�vwQgC4jLNX[LxyAD[LzVQg[�Nq[�[LALUPUdM4QgCmnB}W`GLQgC4AD[LzbQcNX[LQ NdO4I`MYCFI\KkQ����ku�aLEHGDWZUPQ
jDQcO/NPM/�cMg�=O/ImxyW`�|xDNPQ3LoCFNPO/MYWZUPUf��QcUPxDQ$e+Qg_VM/Q�hVQgC/[DWZEcGLU�}W�O/O/NPz\jDW`C�_`UPQcNq[ijLUPQcNqjDQg[�����[�xDNPQcO/QgC,« NPO/EcGDCFQcNqGLQ���I`UPz`M
xDQgC ���¥u��ojV��WZUPU��Y}ADC^z\Cc}I\�ZQgC�Q �,xLu L.I\[L�cQg[`M$C/WZM/NPI\[LQg[�[LNdEcGVM�]�QgGDC�xDQgC��Y}ADC�_VUPQcNX[LQ§�,xLu L.I\[L�cQg[`M$C/WZM/NPI\[LQg[
jDQcI\jDWZEcGVM/QcM/Qg[|UPNq[LQgW`CFQg[SaD_¨WZUPNPQgC/AD[Lzy��O/I\[LxDQgC/[¡QcNX[LQg] [LNdEcGVM/UPNX[LQgWVCFQg[~vwQgCFUqW`AV����jLNdO.xDNPQBaDADKDC/WZUPQcNPMYAD[LzmjDQcN
QcNX[LQgC�_LCFNPM/NPO/EcGLQg[i�,xLu L.I\[L�cQg[`M$C/WZM/NPI\[�hVI\[ � � �	� ­ h`QgCFO4EHGV��Nq[LxDQcMg��@oNPQ jLNPOYGLQgC��Y}ADC�¢�ILn�Nqpcr�pct h`I\CFzVQ$u
O/EHGLUqWZzVQg[LQ L.I\C/CFQg_VMYADC)xDQcOBxDQ��oQg[D[LQcO�u P�W`_VM/I\CFOojDQgC¨}ALEH_VO/NPEHGVM/NPz`M�xDQg[§{wNq[Vª�AD�mhVI\[ LoCFNPO/M$WZUPU �¥QcUPxDQ$e+Qg_`M/Qg[
W`AV��xDNPQ�]�WZz\[LQcM/NPO/EcGLQ RwWVW`C/jDCFQcEcG\AD[Lz�� { O�jLUPQcNqjLMPI�QcxDILEHG QcNq[LQS@oNPOY_LCFQgKDW`[L�S�c�)NdO4EHGLQg[�xDQg] 
§QgC�M��Y}ADC
¢�I\n)Nqpcr�pct AD[Lx|xDQg] ��Q$�¥QgCFQg[L�c��QgCFM�xDQgC��,x � � �
	�� n�Nqpcr�pct�u�«�NPO/EHGDC�QcNXGLQBjkQcO/M/QgGLQg[��V@BADCFEHG|r�QgCFQcEcGD[\AD[Vu
z`Qg[�xDQgC�G+ALO4MYW`[LxDO/xDNPEcG`M/Q.xDNPQcO/QgC�vwQgC/jLNq[LxyAD[Lz`Qg[S_�}I\[D[VM/Qg[��sQcNPM/QgC�Q�¢)Nq[`��QcNPO/QBW`AV�+xDNPQoNq] vwQgC�z`UPQcNdEcG|�gAD]
�ox � � �
	�� n�Nqpgr�pct�u�� Q$��QgCFQg[L�cO4�\O/M4Qg]�h`QgC4CFNq[Lz`QgCFM/Q��ojLO/Qg[D_LAD[Lz�h`IL[�� ��z`Qc��I\[D[LQg[|��QgCFxDQg[��
{wNq[mO/QgGDC.W`AVe�}WZUPUPNPz`QgCo{Te+Qg_VMg�LNX[~xDQg] O/NPEHG¡xDQgC2{ Nq[Vª�AD��]�W�z\[LQcM/NPO/EcGLQgCEP�QgC/[LI\CFxy[LAD[Lz WVAV� xDNPQ�aDADKDC/WZUPQcNfu
MYAD[Lz�NX[br�I\C4_gW`C/jLNPxDQg[b]�WV[LN �¥QcO/M/NPQgCFM¨�©NPO/M�xyWZO��Y}ADC�¢�I\n)Nqpgr�p$t�u,AD[Lx ¢)I � 	 � �
	�� n�Nqp¨rsp$t�u�vwQgC/jLNq[LxyAD[Lz`Qg[
jDQcI\jDWZEcGVM/QcM/Q � 
�
�� ����	 � �fu�vwQgC/GDW�UdM4Qg[��2xyW�O hVI\[�QcNq[LQgC ��[LIL]�WZUPNPQbNX] 2+Qg]�KkQgC/WZMYADC�h`QgCFUqW`AV��xDQcO§ILjDQgCFQg[
_\CFNPM/NPO/EcGLQg[ P�QcUPxDQcO � ���\¤ �2¦�jDQcz`UPQcNPM/QcM|��NqCFx+����[ xDQgC���NPM/QgC/W�MYADC���NqCFxbxDNPQ H.CFOYW�EHGLQ|�Y}ADC�xyWZO ��
�
�� ��� 	�� �fu

O>O
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vwQgC4GDWZUPM/Qg[§Nq[b¢)I\n)NXpcr�pct [LI\EcGi_�I\[`M$CFIZh`QgCFOoxDNPOY_LALM/NPQgCFMg�T��I\jDQcN�WZUPUdQ|xyCFQcN��Y}ADCoxDNPQcO/QcO�aL�LO/M/Qg] jDQg_gWV[D[Vu
M4Qg[§W`[VM/Nf��QgC/C�I\]�WZz\[LQcM4NdO4EHGLQg[§aLM$C/AD_`M$ADCFQg[§WZUPOo�Y}ADCoxDQg[J{Te+Qg_VMoh`QgC/W`[VMF��I\CFM/UPNPEHG�W`[LzVQcO/QgGLQg[§��QgCFxDQg[�� �o[
¢)I ��	 � �
	�� n�Nqpcr�pct�u�«�NPO/EcGDCFQcNqGLQg[��2ADC�xDQ�xDNPQ L.I\C4CFQcUqWZM/NPI\[��c��NPO/EcGLQg[�xDQg[�O$ADKDC/WZUPQcNPM/Qg[LxDQg[m{wNPz`Qg[LO/EcGDW¨�¥M/Qg[
AD[Lx~xDQg[S]�W�z\[LQcM/NPO/EcGLQg[��oC�xy[\AD[Lz`O4O/MYC/AD_VMYADCFQg[~AD[`M/QgC�OYALEHGVMg�L@BW`jkQcN©�2ADC�xDQBxDNPQ"]�W�z\[LQcM/NPO/EcGLQE�oCFxy[LAD[Lz
xyADC�EHG�aDALO4�cQgKLM/NqjLNdUPNqM¨}WZM/OY]�QcO4OYAD[Lz`Qg[��D«�QcO/OYAD[LzVQg[�xDQgCTOYKDQc�cN JyO/EcGLQg[ 
�}W`C/]�Q�O/IZ��NPQ�xyADC�EHG�QcUqWZO4M/NPO/EHGLQoAD[Lx
Nq[LQcUqWZO/M4NdO4EHGLQSn)QgALMYCFI\[LQg[LjDQgALzLAD[LziWZUPO/P�AD[D_VM/NPI\[§hVI\[ 2=Qg]�KDQgC/W�MYADC�AD[Lxi«§WZz\[LQcM���QcUPxJQgC � WV�ZMg�+{wO��cQcNPz`M
O4NdEcG��DxyW`�^xDQgC@I�Qc��QcNPUPNPz`QI2=Qg]�KDQgC4WZMYADC u�{ ¬\NPO/M/Qg[L�gjkQgCFQcNPEHG~xDQgC�Nq[D_ZIL]�]�Qg[LOYADC/WVjLUdQg[�aLMYC4AD_`MYADC�]�NPM2R�CFI\KDW¨u
zLWZM/NPI\[ NX[ �Zu�� NdEcGVMYAD[Lzi]�NPM�xDQg] 2=Qg]�KkQgC/WZMYADC/jkQgCFQcNPEHG xDQcO ��
 
 � ����	 � �fu�vwQgC/GDWZUPM/Qg[LO�xDQgC�vwQgC/jLNq[LxyAD[Lz`Qg[
_�I\C/CFQcUPNPQgCFM�NPO/Mg�T@BWZz`Qcz`Qg[ �cQcNPz`Qg[JxDNPQSjDQcNPxDQg[ WV[LxDQgCFQg[bW`[VM/Nf��QgC/C�I\]�WZz\[LQcM4NdO4EHGLQg[JaLMYC/AD_VMYADCFQg[JjDQcN�M4NdQ$�¥Qg[
2=Qg]�KkQgC/WZMYADCFQg[ L.I\Qc¬LNPO/M/Qg[L�m]�NPMBxDQgCBaDADKDC4WZUPQcNdM$AD[Lzy���2UPUPQgCFxDNq[Lz`O�_ZILC/CFQcUPNPQgCFM"W`ALEcG�xDQgCM2+Qg]�KkQgC/WZMYADC4jDQ$u
C�QcNdEcG��wNq[JxDQg] xDNPQS]�WZzL[LQcM/NPO/EHGLQ3P�QgC/[LI\CFxy[LAD[LziWZUPO *ZaDAD]�]�Q ,SWZUPUPQgC�]�WZz\[LQcM/NPO/EcGLQg[baLMYC/AD_VMYADCFQg[ h`I\]
]�WZz\[LQcM/NPO/EcG�AD[Lz`QcI\CFxy[LQcM/Qg[�Nq[�xDQg[�]�WZzL[LQcM/NPO/EHG�z`QcILCFxy[LQcM/Qg[:G=ALO/MYW`[LxS}ADjDQgC�z`QgG`M�]^NdMwxDQg] 2=Qg]�KDQgC/W�MYADC u
{ ¬\NPO/M4Qg[L�gjDQgCFQcNPEcG�xDQcO ��
 
 � ����	 � �fu�vwQgC4GDWZUPM/Qg[LOg��G+AD_�}AD[V�¥M/NPz`Q�«�QcO/OYAD[Lz`Qg[�]~}ALO4O/Qg[�Qg[`M/O4EHGLQcNPxDQg[���I\j�xyWZO
��
�
�� ��� 	�� �fu�vwQgC/GDWZUPM/Qg[ xyADCFEHG xDNPQ WV[`M/Nf�¥QgC/CFI\]�WZz\[LQcM/NPO/EcGLQ ��u�aLMYC/AD_VMYADCc�+xDQgC�Qg[iR�CFI\KDWZz\W�M/NPI\[LO/h`Qg_VM/I\C)QcNq[LQ
L.IL]�KDI\[LQg[VM/Q�Nq[ � u�� NdEcGVMYAD[Lz AD[LxJxyW`]�NPMoNq[i� NdEcGVMYAD[LzSxDQcO�n�Nfu�r u�n�QcM4�c�sQgC4_ZQcOB��QcNPO/MoILxDQgCoxyADCFEcG�xDQg[]�WZz\[LQcM/NPO/EcGLQg[i�,QcOYW`]�M/�gALO/M$W`[Lx+�+xDQg[JWZUPUPQS]�WZz\[LQcM/NPO/EcGLQg[baLMYC/AD_VMYADCFQg[ QgCF�cQgALz`Qg[��wh`QgC4ADCFOYWZEcG`MoNPO/M¨� �.UPO
Nq[VM/QgCFQcO/O$W`[`M4QcO"{�C�z`QgjD[LNPO�jDQcN�xDQgC/H2[VM/QgCFO$ALEHGLAD[LzSxDQgC�]�WZzL[LQcM/NPO/EHGLQg[ �oC�xy[\AD[Lz�Nq[i¢)I\n)N p r p t _ZIL[D[`M/Q
[DW�EHGLz`Qc�)NdQcO4Qg[J�sQgC�xDQg[��wxyW`�~xyWZO LoCFNPO/MYWZUPUPz`NPM/M/QgC^NX] z`QcI\CFxy[LQcM/Qg[b]�WZz\[LQcM/NPO/EcGLQg[ G+ALO/MYWV[Lx AD[VM/QgC�xDQg]
{ Nq[Vª�AD��h`IL[m]�WZz\[LQcM/ILQcUqWZO/M/NPO/EcGLQg[�{Te+Qg_VM/Qg[|h`I\[|M/QcM$C/WZz`I\[DW�UdQgC��gA¡I\CFMYGLI\C4GLI\]�jLNdO4EHGLQgC�aL�D]�]�QcM$CFNPQBh`QgC u
�cQgC4CFM���NqCFx+�
r�QcN+xDQgC H.[`M/QgC�OYALEHGLAD[Lz�xDQgC.]�WZz\[LQcM4NdO4EHGLQg[~RwW`W`C/jDCFQcEcGLAD[Lz"Nq[�l���l � �
	 �`n�Nqp¨rsp$t�u�«�NPO/EcGDCFQcNqGLQg[ ]^NdMo]�W¨u
zL[LQcM/NPO/EHGLQg[bl XZY u�� I\[LQg[ AD[Lx [LNPEcG`MY]�WZz\[LQcM/NPO/EcGLQg[bl�� X)Y u��¥I\[LQg[JNPO/M�xDQgC�{ NX[Vª�AD� xDQgC�xyADCFEcG§xDNPQ AD[VM/QgC u
O4EHGLNPQcxDUPNPEHGLQg[ �¥I\[LQg[DC4WZxDNPQg[ xDQgC|jDQcNPxDQg[+L.IL]�KDI\[LQg[VM/Qg[ h`QgC/ADCFOYW�EHGVM/Qg[ * H.[LI\CFxy[LAD[Lz�,��gA jkQgCg}ALEH_VO/NPEcGVu
M4NdzVQg[��w@oNPQcO/QgC�aDW�EHGVh`QgC/GDWZUPM��.ADCFxDQ jLNPOYGLQgC�h`QgC/[DWZEcGLU¥}WZO/O/NPz`M¨�w��I\xyADCFEcGb�gAD] r�QcNPOYKLNPQcUoxyADCFEcGbxDQg[ vwQgC u
zVUdQcNPEcG�h`I\[�¢�I � � �
	�� n)Nqpcrspctsu=AD[Lx�@o� � �+A �
	�� n)NXp¨r�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�xDQgCw{ NX[Vª�ALO4OwxDQgCw]�WZz\[LQcM/NPO/EcGLQg[
RwWVW`C/jDCFQcEcG\AD[Lz���WZUPO/EcG|QcNX[LzVQcO/EHG�}W�M/�cM��2ADCFxDQ`��aL�\O/M4Qg]�WZM/NPO/EcGLQ:H2[VM/QgCFO$ALEHGLAD[Lz`Qg[mxDQcO H2[LI\C�xy[\AD[Lz`O4Q$e Qg_VM/O
�.ADCFxDQg[iWV[§«�NPO/EcGDCFQcNqGLQg[b]�NPM"�c��QcN�[LNdEcGVMY]�WZz\[LQcM4NdO4EHGLQg[ L.I\]�KDI\[LQg[VM/Qg[�¤ � AD[Lxb�+AijkQc�cNPQgG\AD[Lz`O4�sQcNfu
O4Q ��AD[LxiaLEg¦oxyADCFEcGLz`Q$�Y}ADGDCFMg�=@BW`jDQcNw��NqCFxJQcNq[LQ KDWVC/W`jDIVUdNPO/EcGLQ ��jDG�}W`[LzVNdzL_ZQcNPM"hVI\[�� �c¤���¦ojDQcI\jDW�EHGVM/QcMg�
xyW�O^GLQcNq�ZM¨� ���o��NqCFx jkQcN2]�NPM/M/UPQgCFQg[ L.I\[L�cQg[VMYC/W�M/NPI\[LQg[JxDQgC�jDQcNPxDQg[ L.I\]�KkI\[LQg[VM/Qg[bW`] O/Mg}W`C4_`O/M4Qg[iW`jVu
zVQcO/Qg[D_`M¨�©@oNPQcO/Q ��jDG�}WV[Lz`NPz\_ZQcNPM��)NXC�xbxyADCFEHGJxDNPQ H2[LI\C�xy[\AD[Lz§QgC4_`U¥}W`CFM¨�©xDNPQ~NX[ xyWZO�aL�LO/M/Qg] xyADCFEcGbxDNPQ
AD[VM/QgCFO4EHGLNPQcxDUPNPEHGLQg[ �¥I\[LQg[DC4WZxDNPQg[�QcNq[Lz`QgjDC/WZEcG`Mm�)NXC�x>AD[Lx�_gW`[D[�]�NPM/M4QcUdOmxDQgC�v�W`CFNqW`[L��xDQgC|�¥I\[LQg[DC4WZxDNfu
Qg[ ��ADWV[`M/N Jy�cNPQgCFM|��QgCFxDQg[����oUPQcNPEcGL�cQcNdM4Ndzb�.ADCFxDQ ]�NPM��gAD[LQgGD]^Qg[LxDQgC3H2[LI\C�xy[\AD[LziWVALEHG QcNX[LQ~O/�LO/M/Qg]�W¨u
M4NdO4EHGLQ§vwQgC4CFNq[Lz`QgC/AD[Lz O4I���I\GLU)xDQcOmI\jDQgCFQg[ _\CFNPM/NPO/EcGLQg[ P�QcUdxDQcO � ���`¤ � ¦|WZUPOSW`ALEcG�QcNX[LQgC~EcGDW`C/W`_VM/QgCFNPO/M4N u
O4EHGLQg[�KDI`O/NPM/NPh`Qg[ LoCg}AD]�]�AD[LzJh`I\[�� ���`¤ �2¦�z`Q$��AD[LxDQg[��s{ O��2ADCFxDQ�[DWZEcGLz`Qc��NPQcO/Qg[���xyW`��xDNPQS@oNfe+QgCFQg[L�
xDQgC.�¥IL[LQg[DC/WZxDNPQg[~��ADWZxyC4WZM/NPO/EcGmNq[mxDNPQ�Qg[`M4OYKDCFQcEcGLQg[LxDQ }�o[LxDQgC/AD[Lz|xDQgC�O$ADKDC/WZUPQcNPM/Qg[LxDQg[ }H.jDQgCFz\WV[Lz`O/M/Qg]�u
KkQgC/WZMYADC�QcNq[Lz`QgGVMg��xyW�O GLQcNq�ZMg� � ����� ¤
���Z¦ p �w@oNPQcO/QcOS{�CFzVQgjD[LNdO|MYCc}W�z`M���QcO/Qg[VM/UPNdEcGb�gA�QcNq[LQg]�jDQcO4O/QgCFQg[
vwQgC�O/Mg}W`[Lxy[LNPO�xDQgC�W`AV��xDQg[^QgCFO/M/Qg[�r�UPNPEH_�AD[Vh`QgCFO/M¨}W`[LxDUPNdEcGLQg[����Y¤���¦ u��ojDG�}W`[Lz`NPz\_ZQcNPM/Qg[�Nq[�l���l�� �
	 �`n�Nqpgr�pct�u
«�NPO/EcGDCFQcNqGLQg[bjDQcN¥�waLISUPNPQ$��QgC�M"QcO�QcNq[LQ��c��W`[Lz`UPI`O4Q�{�C/_VU }W`C/AD[Lz~xyW¨� }ADC �+xyW`�~jDQcN�vwQgC�x }AD[D[\AD[Lz�xDQgC�¢�I X)Y u
� I\[LQg[ NX[J¢)I�� 	 � �
	���n)N p r p t�u�«�NPO/EcGDCFQcNqGLQg[b]�NPM"l � S ���T�+AiAD[Lxb�+W�jDQcN � ' ��zLW`[L��AD[VM/QgCFO/EcGLNPQcxDUdNfu
EcGLQBaLM/QcNPz\AD[Lz`Qg[¡xDQgC�� � ¤��y¦ u��ojDG }W`[Lz`NPz\_�QcNdM4Qg[|NX] KDW`C/WV]�WZz\[LQcM/NPO/EcGLQg[3G+ALO/M$W`[Lx WVAV��MYC�QcM/Qg[��L@oQgC�W`[DWZUPI`z`Q
{ e+Qg_`M��.ADCFxDQSW`ALEcGbNq[b@o��� 	 � �
	��`n)N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[�Nq] W`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcGJz`QcI\C�xy[LQcM/Qg[ G+AVu
O4MYW`[Lx jkQcI\jDWZEcG`M4QcMg�yxyW�OBGLQcNX��Mg����Qg[D[m@o� X)Y u��¥I\[LQg[ KDW`CFM/NPQcUPUwxyADCFEcG AD[D]�WZz\[LQcM/NPO/EcGLQ ��X)Y=uY���=ANX)Y=usILxDQgC
�=WHX)Y u��¥I\[LQg[|QgCFO4QcM/�cM��sQgC�xDQg[��\_ZI\]�]BM�QcO��gA�QcNq[LQgC�]�NPM���WZEcGLO/Qg[LxDQgC�@oN e+QgCFQg[L�.xDQgC��¥I\[LQg[DC4WZxDNPQg[|�gAD[LQgGVu
]^Qg[LxDQg[ � � u��ojLO/Qg[D_LAD[Lzy�w@oNPQcO/Q �ojLO/Qg[D_\AD[Lz h`I\[ � �,NPO/M�I�QcxDILEHGJ��QcO/Qg[VM/UPNPEHGJO4Mg}W`C/_ZQgC�WZUPO�Nq]<P�WZUPU�xDQgC
¢)I ��	 � �
	�� n�Nqpcr�pct�u�«�NPO/EcGDCFQcNqGLQg[��©vwQgC4W`[`MF��I\CFM4UdNPEcG~xyW¨�Y}ADC,NPO/MBQcNq[ �gALOg}WZM/�cUPNPEHGLQgC�]�W�z\[LQcM/NPO/EcGLQgCoRwW`W`C/jDCFQ$u
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EHGLAD[Lz`OY]�QcEcGDW`[LNPOY]�ALOg��xDQgC�O$KDQc�cNPQcUPUwNX[�W`[VM/Nf�¥QgC/CFI\]�W�z\[LQcM/NPO/EcG|z`QcI\CFxy[LQcM/Qg[~aDADKDC/WZUPQcNPM/QgC/[§]^NdM.AD[D]�WZz\[LQ$u
M/NPO/EHGLQg[¡vwQgC/AD[DCFQcNq[LNPz\AD[Lz`Qg[§WVAV��MYC�NdM4Mg�
{wNq[LQ z`Qg[DWVALQgCFQ H.[`M4QgCFOYALEcG\AD[Lz hVI\[ H2[LILCFxy[\AD[LzVO/Q$e+Qg_`M/Qg[ Nq[ aLQcUPM/Qg[LQgCFxLu�n)NPEH_ZQcUfu�r�I\C/_¨W`C/jLNPxDu
vwQgC/jLNq[LxyAD[Lz`Qg[ QgC �¥I\CFxDQgCFMbQcNq[�jkQcO/O/QgCFQcO�vwQgCFO/M¨}W`[Lxy[LNPO xDQgCbxyADC�EHG:UPI\_¨WZUPQ��,NPM/M/QgCFh`QgC��cQgC/C/AD[Lz`Qg[:GLQgC u
h`I\CFz`QgC4AV��Qg[LQg[ }��[LxDQgC/AD[LzJxDQgC|{wUPQg_`M$CFI\[LQg[LO/MYC4AD_`MYADC ����] ��W`GD]�Qg[ xDQgC�hVI\CFUPNPQcz`Qg[LxDQg[ ��C/jkQcNPMm�sQgC�xDQg[
NX] G+ALOYW`]�]^Qg[DGDW`[Lz�]�NPMsxDQgC)��[VM/QgC/KDCFQcMYW�M/NPI\[�Qc¬DKDQgC�NX]^Qg[`M/QcUPUPQgCo{�C�z`QgjD[LNPO/O/QoNq[LOYjDQcO4I\[LxDQgCFQ��.OYKkQg_`M/QoxDQgC
{wUPQg_`M$CFI\[LQg[LO/MYC4AD_`MYADC�h`IL[i�+ADn)Nqpgr�pct�uBAD[Lx ��n)Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[bQgC }I\CFM/QgCFM¨� 
�NPEHGVM/NPz`QmaLEHGLUqAD�¨�¥I`Ufu
z`QgC/AD[Lz`Qg[|�gADC�{ UPQg_`MYC�I\[LQg[LO/MYC/AD_VMYADC�xDNPQcO/QgC)vwQgC/jLNq[LxyAD[Lz`Qg[�_�}I\[D[LQg[mW`ALO�xDQgCE2=Qg]�KkQgC/WZMYADC/WVjDG�}W`[Lz`NPz\_ZQcNPM
xDQcOiI\jkQgCFQg[�_LCFNPM/NPO/EHGLQg[ P�QcUdxDQcO�� ���\¤ �.¦SzVQc�cI`z`Qg[ ��QgCFxDQg[��B{ NX[ EHGDWVC/W`_VM/QgCFNPO/M/NPO/EcGLQcOi«�QgC/_L]�WZU�WZUPUPQgC
z`Qg]�QcO/O/Qg[LQg[ � ����¤ �2¦ u LoADCFh`Qg[~NPO/M�NXGDC�Q�KDI`O4NdM4NdhVQ LoCg}AD]�]�AD[LzmNq[�xDQgCon�}W`GLQ�xDQgCoOYADKDC/W�UdQcNPM/Qg[LxDQg[ }H.jDQgC u
z\W`[Lz`O/M4Qg]�KDQgC/W�MYADCc�o@oNPQcO/QgCbAD[Lz`Qc��}I\GD[LUPNdEcGLQ 2=Qg]�KDQgC4WZMYADCFh`QgC�UXWVAV� ��QcNPO/M WVAV� 2��DKVu��F� u�aDADKDC/W�UdQcNPM/QgC�Nq]
� � 
 	�� � ����� ��GLNq[�� 2©WZM4Og}WZEcGLUdNPEcG|UPNdQczVM�xDNPQBW`ALO�Qc¬�KkQgCFNq]�Qg[`M4QcUdUPQg[~@BWZM/Qg[^�gAD] xDQB¢.W`WZO�u�h�W`[��2UqKDGLQg[Vu�{ e Qg_VM
W`jLz`QcO/EcG�}WZM/�cM/Q ]^NdM4M/UPQgCFQ�� CFQcNPQ 
§Qcz`U¥}W`[Lz`Q�xDQgALM/UPNPEHG I\jkQgC/GDWZUqj xDQgC�L.ILG�}W`CFQg[L�cU¥}W`[Lz`Q��:J hVI\[ ®	� ® [D]
�Y}ADC ��n)Nqpcrspct jDQc�cNPQgGLAD[Lz`O/��QcNPO/Q�h`I\[ �	� ® [D] �Y}ADCb�+ADn)NXp¨r�pcto��@BW`]^NdMb�)NXC�x�� ���\¤ �2¦JxyADC�EHG:xDNPQ
QcUdQg_VMYCFIL[LNdO4EHGLQiaLM$C/AD_`M$ADC�xDNPQcO/QgC~aDADKDC/WZUPQcNPM/QgCmxDI\]^NX[LNPQgCFM¨��{wO|�cQcNdzVMmO/NPEHG���xyW`�J�gADC|r�QcO/EcGDCFQcNqjDAD[Lz>xDQgC
Qc¬�KkQgCFNq]�Qg[`M4QcUdUPQg[ � ��� ¤ �2¦ u LoADC�h`Qg[�]�Nq[LxDQcO/M/Qg[LO)�c�sQcNy��C/ADKDKDQg[|hVI\[�{wUPQg_VMYCFI\[LQg[|]�NPMsAD[VM/QgCFO4EHGLNPQcxDUPNPEHGLQgC
PyQgC/]�NPz`QcO4EHGV��Nq[LxDNPz\_ZQcNPM�QgC ��ILCFxDQgCFUPNPEHG�O/Nq[Lx+�\� ] {wNq[D_VUqW`[Lz�]�NPMwxDNdQcO4Qg] G �sQcNqjDW`[LxLu�«�ILxDQcUPU�QgC�z`NqjLM�O/NPEcG�� }ADC
� �`�=A �
	��`n�N p r p t�u�«�NPO/EcGDCFQcNqGLQg[�]�NPMw�gAD[LQgGD]�Qg[LxDQgC�H.[LI\CFxy[LAD[LzoQcNq[LQ2O/�LO/M/Qg]�WZM/NPO/EcGLQ�vwQgC/CFNq[Lz`QgC4AD[LzBxDQcO
��jLO/IVUXALMF��QgCFM/QcO)h`I\[ � ��� jDQcN � S � L O4I��)NdQoxDQgC.KDIVO/NPM/NPh`Qg[ LoC }AD]�]"AD[Lz�xDQgC � ��� ¤ �2¦�u���jDG }W`[LzVNdzL_ZQcNPMg�
�oj`��I\GLUB]�NPM�xDQgC H.[LI\CFxy[LAD[Lz>WV] aLQcUPM/Qg[LQgCFxLu�R UXW�M/�iQcNq[ ��NPEHGVM/NPz`QgC~«�QcEHGD[LNPOY]�ALO~�gADCSr�QcO/M/Nq]�]�AD[Lz
xDQgCoOYADKDC/W�UdQcNPM/Qg[LxDQg[ }H.jDQgC�z\W`[Lz`O/M4Qg]�KDQgC/W�MYADC.Nq[�xDQg[il��Zl � �
	 �`n)Nqpcrspctsu�vwQgC/jLNq[LxyAD[Lz`Qg[Jz`Q$��AD[LxDQg[§�2ADC�u
xDQ`��jLUdQcNqjkQg[ jkQcNSxDQgCb��[VM/QgC/KDC�QcMYWZM/NPI\[ xDQgCJhLNdQcUf�/}WZUPM/NPz`Qg[ � �$¤��y¦�u�vwQgCFU¥}W`AV��Q`��xDNPQ��Y}ADCbl��`l � �
	 �Zn�Nqp¨rspctsu
vwQgC/jLNq[LxyAD[Lz`Qg[�Nq] z`QcO$W`]�M/Qg[:L.I\[L�cQg[VMYC/W�M/NPI\[LOYjDQgC�QcNdEcG�jkQcI\jDWZEcG`M/QcMw��QgCFxDQg[��Z[LILEHGMP�C4WZz`Qg[oI�e Qg[�� H.[`M/QgC�u
OYALEHGLAD[Lz`Qg[¡xDQgC G���QcNfusAD[LxS@BC�QcNdO4EHGLNPEcG`M/QgC�¤¥lon)Nqrst AD[Lx lon)N X r X n2¦�xDNPQcO/QgC)vwQgC/jLNq[LxyAD[Lz`OY_VUqWZO/O/Q�O/IZ��NPQh`I\[JvwQgC/jLNq[LxyAD[Lz`Qg[�]^NdM|KDW`CFM/NPQcUPU2O$ADjLO/M/NPMYALNPQgCFM/Qg[ }H.jDQgCFz\WV[Lz`OY]�QcMYW�UdUPQcUPQg]�Qg[VM/Qg[�_y}IL[D[LQg[J�Y}ADC�xDNPQ �oAV� u
_`U¥}W`C/AD[Lz���QcNdM4QgCFQgC�{ e Qg_VM/Q�O4I��)NdQ)xDQgCFQg[ 	oADW`[VM/N Jy�cNPQgC/AD[Lz�GLNPUf� CFQcNPEcG|O/QcNq[��\�,QcUdNq[Lz`M�xDNPQor�QcO4EHGDCFQcNqjDAD[Lz�xDQgC
� �c¤���¦ u�vwQgCFU¥}W`AV�¥Q�h`I\[�l���l�� �
	 �`n�Nqpgr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[�Nq] z`QcOYWV]BM4Qg[IL.IL[L�cQg[`MYC4WZM/NPI\[LOYjkQgCFQcNPEHG��L_gW`[D[�xDQgC
vwQgCFOYALEcGmAD[`M/QgC4[LI\]�]�Qg[|��QgCFxDQg[��DxDNPQ/L.I\C/CFQcUqWZM/NPI\[LQg[��kxDQgC�xDNPQ"aDADKDC/WZUPQcNPMYAD[LzmAD[`M4QgCF��I\C �¥Qg[�NPO/Mg��W`ALEHG|Nq[
W`[LxDQgCFQg[SaL�LO/M/Qg]^Qg]�W`AV�¥�gAD_`U¥}W`CFQg[��
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@oNPQ�hVI\CFUPNPQcz`Qg[LxDQ�@oNPO/O/QgCFM$WZM/NPI\[LO/O/EcGDCFNf�¥MBjDQcO/EcG�}W¨�¥M/NPz`MoO/NPEHG ]�NPM:H2[VM/QgCFOYALEcGLAD[Lz`Qg[�h`I\[�{ e Qg_VM/Qg[���xDNPQ��gADC
H.[VM/QgCFxyC¨}ALEc_\AD[LzbxDQgCmaDADKDC4WZUPQcNdM$AD[Lz Nq[�Nq[`M4QgC/]�QcMYWZUPUPNPO/EcGLQg[�r�I\C/_gWVC/jLNPxDh`QgC/jLNq[LxyAD[Lz`Qg[ �Y}ADGDCFQg[�����] G+AVu
O$W`]�]�Qg[DGDW`[Lzb]�NPM|xDNdQcO4Qg] �cQg[`MYC4WZUPQg[ 2�GLQg]�W ��QgCFxDQg[bxDNPQ§KDW`W`C4jDCFQcEHGLQg[LxDQ 
�NqC/_LAD[Lz KDW`C4W`]�WZz\[LQcM4N u
O4EHGLQgC+aLQcUPM/Qg[LQgC�xLu�aLMg}I\CFQcUPQg]�Qg[VM/Q�Nq[BAD[D]�WZz\[LQcM/NPO/EcGLQg[�r�ILC/_gW`C4jLNdxDQg[�O/IZ��NPQ�[LNPEcG`MY]�WZz\[LQcM/NPO/EcGLQgC©aLQcUPM/Qg[LQgC�xLu
aLM¨}I\CFQcUPQg]�Qg[VM/QoNq[mW`[`M4N �¥QgC/CFIL]�WZz\[LQcM/NPO/EcG�z`QcILCFxy[LQcM/Qg[mr�I\C/_¨W`C/jLNPxDQg[��yr�QcO/I\[LxDQgC/GLQcNPM/Qg[¡xDQgC�]�WZz\[LQcM/NPO/EcGLQg[
P�QgC/[LI\CFxy[LAD[LzJO/IZ��NPQ H.[LI\CFxy[LAD[Lz`O/Q$e+Qg_VM/Q jkQgGDW`[LxDQcUPMg��@BWVjDQcN.�cQcNdzVM�O/NPEcG���xyW`� xDNdQ�vwQgC }WV[LxDQgC/AD[LzbxDQgC
{ UPQg_`MYC�I\[LQg[LO/MYC/AD_VMYADC�Nq[D[LQgC/GDW�UXj~xDNPQcO/QgC L.UqWZO/O/Q�h`I\[|vwQgC/jLNq[LxyAD[Lz`Qg[�QcNq[LQ���NPEHGVM/NPz`Q"� I`UPUdQ�OYKLNPQcUPQg[��
@oNPQ H.[`M/QgC�OYALEHGLAD[Lz`Qg[��.ADCFxDQg[~h`I\CF��NPQcz`Qg[Lx§W`[�l � l � �
	 � n)N p r p t�u�vwQgC4jLNX[LxyAD[LzVQg[>¤¥l � l � S�aLE`� ���+�+W
ILxDQgCwaLQcUPM/Qg[LQgCFxLu�{ UdQg]^Qg[`MY¦�xyADCFEcGLz`Q$� }ADGDCFMg�¨xDNPQ�Nq]�z`UPQcNPEHGLQg[ 2+Qg]�KkQgC/WZMYADC4jDQgCFQcNPEcG�aDADKDC/W�UdQcNPMYAD[Lz�AD[Lx�]�W¨u
zL[LQcM/NPO/EHGLQ �oCFxy[LAD[Lz.�cQcNdzVQg[��Z@oNdQ�vwQgC/jLNq[LxyAD[Lz`Qg[��2ADCFxDQg[oQg[VM/OYKDC�QcEHGLQg[Lx�xDQgCTW`[oxyWZOT«§WZM/QgCFNqWZUVz`QcO/M/QcUPUPM/Qg[
�o[V�¥I\CFxDQgC/AD[Lz§xyADC�EHG xyCFQcN�AD[`M/QgC�O/EHGLNPQcxDUPNPEHGLQg[ vwQgC � WVGDCFQg[ GLQgCFzVQcO/M/QcUPUPMg��RTI`UP�D_\CFNPO/M$WZUPUdNq[LQ�vwQgC/jLNq[LxyAD[Lz`Qg[
�.ADCFxDQg[JNq]8��NPEcG`M$jDI`z`Qg[LI���Qg[JQgCFO4EHGD]�IVUd�cQg[�AD[Lx>W`[LO4EHGLUPNPQg�ZQg[Lx �gADC�¢�I\]^I`z`Qg[LNPO/NPQgC/AD[LzJ�B}W`C/]�QgjkQgGDW`[Vu
xDQcUPMg�+
§Qg[D[~QcOB[LNPEHGVMo]m}I`z`UPNPEHG~��W`Cc�kxDNdQ�vwQgC/jLNq[LxyAD[Lz`Qg[JW`AV��xDNPQcO/QP
§QcNPO/Q�KDGDWZO/Qg[DC�QcNX[ �gASKDCc}W`KDWVCFNPQgCFQg[��
�.ADCFxDQ�xDNPQSR�GDWZO/Qg[L�gALOYW`]�]�Qg[LO/QcM/�gAD[Lz�Nq[i¢)Nq[\jLUPNPEc_bW`AV��{wNq[DKDGDWZO4NdzL_ZQcNPM�xyADCFEcGi��W�O/EHGLQgC�O/MYW`C/C4AD[LzSh`QgC u
jkQcO/O/QgCFMmAD[Lx�R�GDWZO4Qg[LO/QgKDW`C/WZM4NdIL[ AD[VM/QgCFxyC¨}ALEc_`M¨�wvwI\[ WVALO/z`Qc�B}W`GLUPM/Qg[ vwQgC/jLNq[LxyAD[Lz`Qg[��2ADC�xDQg[>WVALO�xDQgC
aLEcGD]�QcUP�cU¥}I`OYAD[LzS]�NPM2n)Nqpgr�WZUPOo�w}I`OYAD[Lz`O$]�NPM/M/QcU©{ NX[D_LCFNPO/MYW�UdUPQ�z`Qc�L}ALEcG`M4QcMg�
�oALO/z`QgGLQg[Lx:h`IL[�xDQgC �Y}ADCJlon�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[ h`I\CFz`QcM¨}W`ALO/EcG`M/Qg[ UPNq[LQgW`CFQg[:aD_¨WZUPNdQgC4AD[Lz h`I\[ ���
Nq[ �ojDG�}W`[Lz`NPz\_�QcNdM~h`I\] xDQi�,Qg[D[LQcOFu P�WV_`M/ILC ��� ��NqCFx�xDQgC~{wNq[Vª�AD�bhVI\[�aDADjLO/M/NPMYALM/NPI\[LO/QcUPQg]�Qg[VM/Qg[ Nq[
l��Zl�� �
	 �`n)Nqpgr�pct�u�«�NPO/EHGDC�QcNXGLQg[�AD[VM/QgCFOYALEcGVMg� 
�}W`GDCFQg[Lx~xDNdQ�W`[VM/Nf�¥QgC/CFI\]�W�z\[LQcM/NPO/EcGLQ �oCFxy[\AD[LzVO/M/Qg]�KkQgC/W¨u
M$ADC�O4I���I\GLU�Nq[mlon�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[�WZUPO�W`ALEcG|NX[|xDQg[m]^QcNdO4M/Qg[ml���l � �
	 �`n�Nqpgr�pct�u�«�NPO/EcGDCFQcNqGLQg[S]�NPM
QcNq[LQg] Q$e+Qg_`M4NdhVQg[�xDQ �,Qg[D[LQcOFu P�WV_`M/ILCc��xDQgCmxDQgC~aLQcUdM4Qg[LQgCFxy_ZI\[L�cQg[VMYC/WZM4NdIL[ ��QcEcGD[LAD[Lz>M$Cc}WZz`Mg��OY_¨WZUPNdQgC�u
jDWVC�NPO/Mg����NqCFxb�Y}ADC ����xDNPQ�[DW`GLQcUPNdQczVQg[LxDQ�P�I\CFM/O/QcM4�gAD[Lz§xDQgC�UPNq[LQgW`CFQg[�aD_¨WZUPNdQgC4AD[Lz>]�NPM ��� jLNdO$GLQgCm[\ADC
Nq[§¢)I � � �
	�� n)Nqpcrspct�AD[Lxb{�C � � �
	�� n)Nqpcrspct jDQcI\jDW�EHGVM/QcMg�+r�QcNwxDQg]�vwQgC�z`UPQcNdEcGJxDQgCBAD[VM/QgCFO4EHGLNPQcxDUPNPEHGLQg[
l��Zl � �
	 �`n)Nqpgr�pct�u�«�NPO/EHGDC�QcNXGLQg[~�2ADC�xDQoxDNdQ�jDQcO/IL[LxDQgCFQ�aLM/QcUPUXAD[Lz|xDQgC.�ox ��	 � �
	�� n�Nqpcr�pct�u�vwQgC/jLNq[LxyAD[Lz`Qg[
]^NdMBl � S � ����� WZUPOB��Q$��QgC�Qg[L�cO/�\O4M/Qg] �Y}ADCo]�WZz\[LQcM4NdO4EHGLQ�RwW`W`C4jDCFQcEHGLAD[LzmGLQgC/W`ALO/z`QcO4M/QcUPUdM¨��xyW|xDNdQcO4Q�vwQgC u
jLNq[LxyAD[Lz`Qg[J[LNPEHGVMBxyADC�EHG LoC�NdO4MYWZUPUf��QcUPxDQ$e+Qg_`M4Q jkQcQcNX[Vª�AD��M"O4NX[Lx+� ��jV��QcNPEHGLAD[Lz`Qg[ h`I\[mxDNPQcO/Qg] xyADCFEcG�xDNPQ
�ojDCFNq_ZI`O4I�hVu��oILC�� _ZIZhVu 2�GLQcI\CFNPQ�h`ILC/GLQgCFz`QcOYW�z`M/Qg[�vwQgC/GDW�UdM4Qg[S_�}I\[D[LQg[|�gAD]�r�QcNPOYKLNPQcU©xyADCFEcG3LoCFNPO/MYW�UdUf�¥QcUPxDQ$� u
�¥Qg_VM/QBAD[Lx H.[LI\CFxy[LAD[Lz�GLQgCFh`ILCFz`QgC/AV�¥Qg[|��QgCFxDQg[��
@BADC�EHG n)QgALMYCFI\[LQg[LjDQgALz\AD[LzVO/Qc¬�KkQgCFNq]�Qg[VM/Q _�I\[D[`M4Qg[ xDNPQ ]�WZz\[LQcM/NPO/EcGLQg[ aLMYC/AD_VMYADCFQg[ xDQgC
l � l � �
	 � n)N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[�[DW�EHGLz`Qc�)NdQcO4Qg[���QgCFxDQg[��~r�QcNJh`I`UPUPO/M }WV[LxDNdz�W`ALO/zVQgjLNdUPxDQcM/QgC W`[VM/Nf��QgC u
C�I\]�WZz\[LQcM4NdO4EHGLQgC �oCFxy[\AD[Lz h`QgCF�cQgC/CFM~xyWZO LoC�NdO4MYWZUPUPz`NPM/M/QgC§W`AV�¥z\C/AD[Lx�]�WZzL[LQcM/I\QcUqWZO4M/NPO/EHGLQgC�{ e Qg_VM/Q`�.��[
¢)I�� 	 � �
	��`n�N p r p t�u�vwQgC/jLNq[LxyAD[Lz`Qg[ _ZI\[D[VM/Qg[|xDNPQBxyCFQcN©jkQg_gW`[D[VM/Qg[�]�WZzL[LQcM/NPO/EHGLQg[maLM$C/AD_`M$ADCFQg[mz`Q$��AD[LxDQg[
��QgCFxDQg[�����I\jDQcN§[LADCJ�Y}ADC xDNPQ�_ZI\]�]^Qg[LOYADC/W`jLUPQ W`[VM/Nf��QgC4CFI\]�WZzL[LQcM/NPO/EHGLQ aLMYC/AD_VMYADCbh`IL[ ¢)I\n)NXpcr�pct�u
vwQgC4jLNX[LxyAD[LzVQg[�QcNq[SO4EHGV��WZEHGmWVALO/z`QgKDCc}WZzVM/QcO2¢)�\O/M4QgCFQcO/Qch`QgC/GDW�UdM4Qg[mNq] }W`AD�ZQgCFQg[¡«§WZz\[LQcMF�¥QcUPx jDQcILjDWZEHGVM/QcM
�)NXC�x+��@oNPQ§jDQcI\jDW�EHGVM/QcM/Qg[�]�WZzL[LQcM/NPO/EHGLQg[�aLMYC4AD_`MYADC�Qg[bNq] }W`AD�ZQgCFQg[ «§WZz\[LQcMF�¥QcUPx UqWZO/O/Qg[�O/NPEcG�W`[DGDW`[Lx
QcNq[LQcO�jDQg_gWV[D[`M/Qg[~¤$� � �2¦ u�R�GDWZO/Qg[LxDNqWZz\C/WV]�]�OTQgC/_`U¥}W`C�Qg[��ZNX[^xDQg] xDNdQ.]�WZz\[LQcM/NPO/EcGLQg[ }H.jDQgCFO4MYC/AD_VMYADCFQg[�WZUPO
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P�AD[D_VM/NPI\[�h`I\[ PyQcUPxDQ2AD[Lx 2=Qg]�KkQgC/WZMYADCwW`AV�¥z`QcO/M4QcUdUPMw�2ADC�xDQg[��Z@BADCFEHG�QcNq[LQ�O/�LO/M/Qg]�WZM/NPO/EcGLQ�H.[VM/QgCFOYALEcG\AD[Lz
h`I\[�¢)I ��	 � �
	�� n�Nqpcr�pct�u�«�NPO/EHGDC�QcNXGLQg[|�.ADCFxDQ�xDNPQ:L.I\C/CFQcUqWZM4NdIL[��c��NPO/EcGLQg[|xDQg] ��
 
 � ����	 � �fu�vwQgC/GDWZUPM/Qg[�AD[Lx
]�WZz\[LQcM/NPO/EcGLQgC P�QgC/[LI\CFxy[LAD[Lz�[DWZEHGLzVQc��NPQcO/Qg[��o@BADCFEcG�Nq[LQcUqWZO/M4NdO4EHGLQ�n�QgALMYC�I\[LQg[\jkQgALz\AD[Lz`O/Qc¬DKDQgC�NX]^Qg[`M/Q
W`[:¢�I � � �
	�� n)NXpcr�pct�u�vwQgC4jLNX[LxyAD[LzVQg[�_ZI\[D[VM/Qg[�Nq] ]�WZz\[LQcM/NPO/EcG z`QcI\CFxy[LQcM/Qg[ G+ALO4MYW`[Lx:M/NPQ$ªyNPQcz`Qg[LxDQ
LoCFNPO/MYWZUPUf��QcUPxT}ADjkQgCFzy}W`[Lz`Q|[DWZEHGLzVQc��NPQcO/Qg[m��QgCFxDQg[��
P2}ADC�xDNPQ"]�WZzL[LQcM/NPO/EHGLQBAD[Lx�[LNPEHGVM�OYADKDC/W�UdQcNPM/Qg[LxDQ 2�jDn)Nqpgr�pct�u�vwQgC/jLNq[LxyAD[Lzm��NqCFxmQcNq[~[LQcz\WZM/NPh`QgC�«§WZzL[LQ$u
M/IZ��NPxDQgCFO/MYW`[LxmjDQcILjDWZEHGVM/QcMg�V�B}W`GDCFQg[Lx|xDNPQcO/QgC��Y}ADC�xDNdQoO$ADKDC/WZUPQcNPM/Qg[LxDQg[SAD[LxmAD[D]�WZz\[LQcM4NdO4EHGLQg[ �on�Nqp¨rspctsu
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