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<?cZM ^ E ` A/j=< ^ c0VXíZUXTSjG< ^ c�ýmT ^ cIjKA/<@cf:£j ] U ^ åPUXE=å�<@U�k ^ M�j ] U \ ú�«s ÷ í,MwEGA ` UXk ^ E=F£V y UX:GT!EG<?n_ç
j=< ^ c ^ MDj ] U¸T ^P` n ^ c_UXcIjK: ^ M \ ú�«s ÷ í#APE=U%n_EGUX:=U�cpjGUXW#<?c*í�UxTSj=< ^ c �DêQk ] U�EGU�í�UXT!j=< ^ c �fV@ð
WZUX:GT!EG<?v±UX:�j ] U ^ cpj ^ > ^ dPæ�EGU�n_EGUX:=U�cpjGA/j=< ^ c0ê0í�UxTSjG< ^ c!�DV ñ*j ] UCn ^ >@<@T�æ�:=nDUxT!<?eDT�A/j=< ^ c0ê0APcfW
í�UXT!j=< ^ c"�DV ý*j ] UCT ^ c$#f<gTSj,EGUX: ^ >@YZjG< ^ c�A/cfW�WZU!MOAPY_>�j�:oj=EKAQj=UXdPæIVDB	<?cDA/>@>?æIê±k;U#T ^ cfT�>?YDWZU1<@c
í�UXT!j=< ^ cøóZV
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BfAPT!j ^ EG:Xê&j ^ WZ<g:ljG<?cfdPY_<g: ] v±U!jlk;U�UXc ` <@>?<?jGAPE=æ�LOA/E ` UXWf[!ê2A/cfWÌUxT ^ c ^P` <@T�APcfW.n ^ >@<?j=<gT�A/>
T ^ U�EKT!< ^ c ^ M¶T ^P` n_Y_j=U�E�cfU!jlk ^ EGF�AQjojKAPTKFZ:XêQk�UXE=U;<@W_U�cpj=<?efUXW³v�æ³í_T ]_` <�j=j¸î�ð�
QôfA/cDW1ab<@c_d/ç
efU�>gWøî ñ/ýQô§VK�¸cfA/>@æZ:o<g: ^ M¶T ^P` n_YZjGU�E�c_U!jlk ^ EGF#A/jojGAITKFZ:�vfAP:=UXW ^ cCj ] Ux:oU�MOAPTSj ^ EK:�EGUX:=Y_>�jK:2<@c
{lYf:ljG<�e±T�AQjG< ^ cf:�j ] AQj�A/EGU³T ^ cf:=<gWZU�EGUXWMLON	PCQSR�R	QUT�V�P*Y_cfWZUXEW��E=j=<gT!>@UzñfLH��[ ^ M«j ] UYX�c_<?j=UxW
Z AQjG< ^ c0õ :«9 ] A/E=j=UXEXV ÷ c#j ] Umn±U�EK:=nDUxTSj=<@åPU ^ M±<@cfT!EGUXAI:oUxW1A/jojGAITKFZ:�A/cfW³:ljKAQjGU%:=n ^ cf: ^ EGUXW#AQjoç
jGAPTKFZ:&A/dpA/<@cf:oj�cfA/j=< ^ cfAP>ZE=Ux: ^ Y_EGT�UX:Xê!j ] U¸íZT ]_` <?joj2A/cfAP>?æZ:=<@:	EGU�n_EGUX:=U�cpjK:�A�T!EGYfT!<gA/>Z:oj=UXn1j ^
U�cf:=Y_EGU�n_EGUX:=U�EGåHA/j=< ^ c ^ M¶<@cpj=U�EGcfA/j=< ^ cfAP>f>gAHkÌk ] <?>@U¸A/>@> ^ km<?c_d ` A���< ` A/>D>?UXåPU�> ^ M8WZU�MwU�cf:=UPV
y U�jGA/<@>g: ^ M�j ] UÓMOAITSj ^ EG:mAPE=U��
6J[]\0[]^U=H?_Ga` s+UxAP:=Y_E=U ^ M³n ] æZ:=<@TXA/>�W_A ` APdPUüA/cDW ] Y ` APc TXAP:=YfA/>?j=<@UX:XV�B ^ E+U	�_A ` n_>@UPê

åQA/>@Y_U ^ M¸T ^I` nfE ^I` <g:=UXWüEGUX: ^ Y_EKT!Ux:�ê ] Y ` APc.<@cQ{lY_EG<?Ux:�ê�:=<?ùXU ^ M�j ] U�AQë£UXT!j=UxWïA/EGUXAfê
U!jKT/V

b ;>;>[OcE=@D*7KGa` \ < ` U³nDUXE=< ^ Wøv±U!M ^ E=U#j ] U³U!ë£UXT!j�<@: ^ vD:oUXE=åIUXW¶ê±A/cfW ]_^ k > ^ c_dÔ<�j�>gAP:ojG:XV
B ^ E#U��ZA ` n_>?UIê�U�ë±UxTSjK:³TXA/cìvDU ^ vf:=U�EGåPUxWbL ^ T�T�Y_EGE=UxWf[ ` <@cpY_j=UX:CA/MNj=U�E#j ] UÙA/jojGAITKF£ê
:oæZ:oj=U ` <g:%Y_cfAHåQA/<@>@APv_>@U,M ^ E�A³k�UXU�F£êZU!jKT/V

d =@^:[O7K?�BE[]I�I�` a ] U�j ] UXECj ] UøA/jojKAPTKFïT�APYf:=UXW.j ] U+EGUX:=Y_>?jG:CWZ<@E=UxTSj=>@æ LOUPV dfV@ê y,y èÓíìAQjoç
jGAITKF�APdIAP<?cf:oj Z AHåpæ�T ^I`C` Y_c_<gT�A/j=< ^ c�:=æZ:ljGU ` [ ^ E,<@cfWZ<@EGUXTSjG>?æüLOUPV dfV@ê±WZ<g:GA/v_>@<?cfd*j ] U
÷ cpj=U�EGc_U�jmj ^ :oYfn_n ^ Eoj¸A/jojKAPTKF ^ c+A³nfAPEojG<@T�Y_>@APEm:oæZ:oj=U ` [!V

b B�\*D*I�=H\0[OBE[OI�I�` y <gW7j ] U�AQj=jGAITKF*E=U��pY_<?EGUÓT!E ^ :G:o<@c_d³cfAQjG< ^ cfA/>¶v ^ Y_cDW_A/EG<?Ux:�e
f [OD*I�g<^UD$hi=@F@=@?_Ga` 9;APc7j ] U�T ] A/EKAPT!j=UXE=<g:ljG<@TX:,L}W_A ` APdPUx[ ^ M�j ] U�AQj=jGAPTKF7vDU�UxAP:=<?>@æ ` UXA/ç

:oYfE=UxW�ezLwUIV dDV?êfn ] æ�:=<gT�A/> ^ E;efcfA/cDT!<gA/>8W_A ` A/dPUIê�> ^ :lj�:=æ�:oj=U ` jG< ` UPêfU!jGTPV [
j ^:[OI�g<;>k<?�=H\0[ml�[On0=@?�=@;MD*7�Ga` ÷ :Ój ] UÙAPT!j=< ^ cüA/cfAP> ^ d ^ Yf:�j ^ AITSjG< ^ cf:*LO:=YfT ] AI:�>@APE=dIU

:=TXA/>@U�A/n_nf>?<gT�A/j=< ^ c ^ M�å�< ^ >@U�cfT�Ux[;j ] AQj,T ^ Y_>gW ^ cf>?æÔvDU#n_E=Ux:oY ` UxW�>?UXdP<?j=< ` AQj=U�<?M2Y_cZç
WZU�E=jGAPFPUXcÔv�æ7AC:ojGAQjGU�e
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\%] U�c_UXUXWÙM ^ E,<?cpjGU�E ^ n±U�EKAQj=< ^ c+APcfW�E=UxAP: ^ c_<@c_d ^ åPUXE ] U!jGU�E ^ dIU�c_U ^ Yf:mW_A/jGA*APcfW�F�c ^ km>?ç
UXWZdIUC: ^ YfEGT�UX:�<@:�c ^ j�Y_cf<s�pY_U³j ^+^ Y_E�A/nfn_>?<gT�A/j=< ^ cËA/EGUXAfV \%] Uzababa 9 ^ cf: ^ EojG<?Y ` <@:
WZU�åIU�> ^ n_<@c_d�AÔ:ojGAPcfW_A/EKW+EGU!MwUXE=UXcIjÓF�c ^ kmc�AI:,j ] U�t�P�uYvUw�xzy@V|{mP�}#M ^ EÓk ] <gT ]�] Y ` A/cf:
:on±UXT�<�Mwæ7j ] U�EGY_>@UX: ^ M&U�c_dpA/dIU ` U�cpj%<?cÙj ] U�<@E ^ kmcÔ>gA/c_dIYfA/dIU,k ] <@T ] <?cÙjGY_E=cÙkm<@>?>0v±U�A/Y_ç
j ^P` A/j=<gT�A/>@>@æCj=EKA/cf:=>@A/j=UxW7<@cpj ^C` APT ] <@c_U!ç§U	�ZUxT!YZjKA/v_>@U¸<@cf:oj=EGYfTSjG< ^ cf:;M ^ EmU��ZT ] A/c_dI<?c_d³:oUX>�MNç
WZUX:GT!EG<?vf<?c_d#<?c_M ^ E ` A/j=< ^ c0VZè,Y_E�MwEGA ` UXk ^ E=F³T ^ cZM ^ E ` :2j ^ j ] U,U���<g:oj=<@c_d�jGUXT ] c ^ > ^ dP<@UX: ^ c
j ] U1í�U ` A/cpj=<gT�a�UXvøA/cfWÙT�APcÔv±UÓMwY_>@>?æÔ<?cpj=UXdPEKAQjGUXWÔkm<�j ] j ] U ` V



\%] U�íZU ` A/cpj=<gTÔa�UXv�î�~xôm<g:#UXc�åp<g:=< ^ c_UXWïAI:C:oUXåPU�EKA/>¥ê8<@cpj=UXEGT ^ c_c_UxTSjGUXWï>gAHæPUXEG:XV \%] U
> ^ k;UX:oj«>gAHæPU�E�L@�,s � A/cDWCcfA ` UX:=nfAIT!Ux[2T ^ cD:o<g:ljK: ^ M ` AIT ] <?cfU!ç§E=UxAPW_APv_>?U�T ^ WZUPV \%] U¸c_U���j
>@AHæIU�EK:�ê$� y B.APcfW ^ cpj ^ > ^ dI<?Ux:�êZT ^ cf:=<@:ojG: ^ M	EGUX: ^ Y_EKT!UÓWZU�efc_<?j=< ^ cf:mAHåQA/<@>gA/v_>@U�A/jmj ] U ` A/ç
T ] <?cfU³>@U�åIU�>¥V \%] UC>?UXåPUX> ^ c�j ^ n ^ M�j ] U ^ cIj ^ > ^ dI<?Ux:,T ^ cf:=<@:ojG: ^ M�EGY_>?Ux:�V \%] U#j ^ n×>@AHæIU�EK:
T ^ cD:o<g:lj ^ M¶> ^ dP<gT�AP>_E=UxAP: ^ c_<@c_dÓU�cfdP<@c_UX:&j ] AQj;k ^ Y_>gWzAP:G:o<g:lj2<@c*T ^ cf:oj=EGYfTSjG<?c_d1n_E ^�^ MO:�V \%] U
` AP<?c×>@UX:G: ^ c�>@UXA/EGc_UxWøMwE ^P` j ] U*í�U ` APcIjG<@T³a×U�vË<g:�j ] A/j�j ] U ^ cpj ^ > ^ dP<@UX:,n_E ^ å�<@WZU#j ] U
T!EGYfT!<gA/>£jGEGAPcf:o>gAQjG< ^ c7v±U!jlk;U�UXc�APn_n_>@<@TXAQjG< ^ cf:;km<�j ] <?cøACW ^I` A/<@c0V
X¸:=<?c_døí�U ` A/cpj=<gT³a�UXv î ýQô�jGUXT ] c ^ > ^ dP<@UX:Ó:=U�U ` j ^ v±Uzn_E ^P` <@:=<@c_d7M ^ E�AÙåHAPE=<@U!jlæ ^ M

W ^P` A/<@cf:XêP>@<?FIU�U!ç§v_Yf:=<@c_UX:G:2EGY_>@UX:¸î?ð��/ô¥êI<?cpjGE=Yf:=< ^ czWZU!jGUXT!j=< ^ c�î ñ��/ô¥êpA/cfWzAPdPU�cpj=ç¥vfAI:oUxWC:oæZ:oç
j=U ` :mî �Qô§VQs ^ :oj ^ M ^ YfE	nfE ^ n ^ :oUxW�>?UXdIAP>IM ^ E ` Y_>gAQj=< ^ cD:8EGU�>gAQjGU«j ^ j ] U ^ cpj ^ > ^ dPæÓA/cfW#E=Yf>?Ux:
>@AHæIU�EK:�V�B ^ E�j ] U,MwEGA ` UXk ^ E=F³j ^ MwY_cDTSj=< ^ c8êfA1EGU�nfE=Ux:oUXcIjKAQjG<?åIU ^ M	UXAPT ] >?UXdIA/>p{lY_EG<g:=WZ<gTSjG< ^ c
` Yf:oj�n_Yfv_>?<g: ] <�jK: ^ kmc ^ cpj ^ > ^ dI<?Ux:�A/cfW*E=Y_>@UX:Xê ` APFp<@c_d�j ] U ` AHåQA/<@>gA/v_>@U%M ^ E�åp<@U�km<@c_d�v�æ
^ j ] U�E%T ^P`C` Y_c_<?j=<@UX:XV�B ^ E%U	�_A ` nf>?UIêI<?M8j ] U�BfUXWZUXEGAP>±r;Y_EGUXAPY ^ M ÷ cpåIUX:oj=<@dIA/j=< ^ c�L}B	r ÷ [«<@:
<?c�åPUx:ljG<?dpAQjG<?c_dzAzT�æpv±U�E,AQjojKAPTKF*>gA/YfcfT ] UXWÔMwE ^P` Az:o<?j=U�<@cÙj ] U�2Y_E ^ n±UXAPc�X¸c_< ^ cïL@�X,[Sê
<�jÓT ^ Yf>@WøT ^ cf:=Y_>?j�j ] U��X E=Yf>?Ux:�EGU�n ^ :=<�j ^ EGæ*j ^ WZU!jGU�E ` <@c_U1j ] U#U	��j=UXcIj ^ M�n±U�E ` <g:G:o<@v_>@U
>?UXdIA/>%T ^ Y_cpj=UXE ` UXAI:oYfE=Ux:�V8r;æËYf:=<?cfd�j ] U ^ cIj ^ > ^ dIæ�>gAHæPUXEXê	WZ<�ë£U�EGU�cpjC>@AHk UXcZM ^ EKT!U ` U�cpj
A/dPUXcfT!<@UX:7T ^ Yf>@WÌn_Y_vf>?<g: ] j ] U�<@E ^ kmcbT ^ cfT�U�nZjGYfA/>@<?ùxAQjG< ^ c L ^ cpj ^ > ^ dP<@UX:K[Sê«: ^ j ] AQj*j ] U�æ
T ^ Yf>@WÔvDU�:=UXA ` >?Ux:=:=>?æÔT ^P` n_<@>@UXW7j ^ efd ] j�APcIjG<@T�<?nDAQj=UxWÔT�æ�vDUXE¸T!EG< ` Ux:�V
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y UXåPU�> ^ nf<?c_dÓ>@U�dpA/>�E=UxAP: ^ c_<@c_d `³^ WZUX>@:2<@:&c ^ j�c_U�k�V/ab<?j ] j ] Um<?cDT!EGUXAP:=UXW#T ^I` nfYZjGA/j=< ^ cfAP>
n ^ k;U�E	A/cfW�j ] U«U���nfE=Ux:=:=<?åIU�c_Ux:=: ^ MZj ] U«EGU�n_EGUX:=U�cpjGA/j=< ^ cfAP>Hj=UxT ] c_<��IYfUX:	:oUXåPU�EKA/>PE=UxAP: ^ c_<@c_d
`³^ WZUX>@: ] AHåPU³vDUXU�cüWZU�åIU�> ^ n±UXW¶V¶s ^ :lj�T ^ cpj=EG<?vfYZj=< ^ cf:ÓAPE=U³vfAP:=UXW ^ cËA/E=j=<?eDT�<@AP>	<@cpj=UX>?>@<�ç
dPU�cDT!UPVa�ûWZ<��*T!Y_>?jzn_E ^ v_>@U `�] UXE=UÙ<@:³j ^�] A/cfWZ>@U�: ^ T�AP>?>@UXW�Q���P	w0��x�P���x�L$T�P_�üT ^ cfT�U�nZjK:�ê
<}V UPV@êD>gAPTKF ^ M2T!>@UXAPE¸WZU�efc_<?j=< ^ c ^ M&>@U�dpA/>	T ^ cDT!U�n_jG:XêfEGU��pY_<@E=<@c_dzU	�Zn±U�EG<?UXcfT!U�APcfWøT ^P`C`C^ c
:oUXcf:oUÔj ^ WZU�j=U�E ` <?cfU7j ] U�<@EzA/n_n_>@<gT�A/vf<?>@<�jlæIV Z U�åIU�E=j ] UX>?Ux:=:Xê	:=U�åIU�EKA/> `C^ W_U�>g: ] AHåPU7v±U�UXc
WZU�åIU�> ^ n±UXW¶V \%] U ` AP<?c�T�A/j=U�d ^ EG<?ùxAQjG< ^ c ^ M�j ] UX:=U `C^ WZU�>g:�A/EGU�EGY_>@U!ç§vfAP:=UXW LO> ^ dP<gT�AP>g[!ê
T�AP:=U!ç§vfAI:oUxW¶êZA/cfWÙAPWZåIU�EK:=APE=<gA/>±EGUXAP: ^ cf<?c_dDV

9;AP:=U!ç§vfAP:=UXWÌEGUXAP: ^ cf<?c_d `C^ WZUX>@:ÙEGU�>@æ ^ c n_EGU�å�< ^ Yf:*U��ZnDUXE=<@U�cfT�UX:Xê ` AP<?cpjGAP<?cfUXW AI:
WZ<@:oj=<@cfT!j7T�AP:=UX:Xê&j ^ APcfA/>@æ�ù�U+T!Y_EGEGU�cpjCTXAP:=UX:XV�a�_A ` n_>@UX: ^ MÓTXAP:=U!ç§vfAP:=UXWü>@U�dpA/>mEGUXAI: ^ cZç
<?c_dË:=æ�:oj=U ` :#APE=UÙú����%è î�ðU~�êoò/ô�A/cfWM����«r,éî 
Qô§V2í ^P` U ^ M�j ] UÙ:=æZ:ljGU ` :#T ^P` v_<?cfU
E=Y_>@U!ç§vfAI:oUxW�APcfWüT�AI:oU�ç¥vfAI:oUxW ` U�j ]_^ W_:Xê0>@<?FIUzj ] UÔ9��,r,���. \ î?ð��/ô�:=æ�:oj=U ` V \%] Uzjlk ^
` U�j ]_^ W_:¸A/EGU�AP>@: ^ Yf:oUxWÔM ^ Em>@U�dIAP>¶A/EGdPY ` U�cpjKAQj=< ^ c8V
� EGU�>gAQj=<@åPUX>?æìc_U�k APE=UxA ^ M�>@U�dIAP>¸EGUXAI: ^ c_<?cfdüE=Ux:oUxA/EKT ] <g:*j ^ WZUXåPU�> ^ n ^ cpj ^ > ^ dI<?Ux:

j ^ EGU�n_EGUX:=U�cpj7T ^ cfT�U�nZjGYfA/>@<?ùxAQjG< ^ c ^ M�>?UXdIAP>¸W ^P` AP<?cf:XV��,<@:G:=U�E*U�jÙA/>¥V,î ñZðIê=ñPñQô¸dP<@åPUøAPc
^ åPU�EGå�<?UXk ^ M#j ] UËE ^ >@UX: ^ cpj ^ > ^ dP<@UX: ` AHæbn_>@AHæb<@c�j ] UË>@U�dIAP>�T ^ cpjGU	��jG:XV \%] UX:=U×E ^ >?Ux:
<?cfT�>?YDWZU�F�c ^ km>@UXWZdIUø: ] A/EG<?c_dDê2åPUXE=<?eDTXAQj=< ^ c ^ MÓF�c ^ km>@UXW_dPU+vfAI:oUIê�: ^ MNjlk%A/EGUÙUXc_dP<@c_UXU�E=ç
<?c_dDê8F�c ^ km>@UXWZdIU*APT��IYf<@:=<�jG< ^ c0ê0F�c ^ km>@UXWZdIUzE=UXYf:=UPê�APcfWüW ^I` AP<?c_ç}j ] U ^ E=æ×WZU�åIU�> ^ n ` U�cpjxV
ú ^ k;U�åPUXEXêDc ^ cfU ^ M�j ] UX:=U1k ^ EGFZ:¸AIW_WZEGUX:G:mj ] U#>@U�dpA/>&AP:=nDUxTSjG: ^ M«T�æ�vDUXE�A/jojGAITKFZ: ^ E,j ] U
AP:G:oUx:=: ` U�cpj ^ M�j ] U�AQj=jGAITKF7T ^ cf:oU��pY_U�cfT�UX:�MwE ^P` j ] U�>?UXdIAP>¶nDUXEG:=nDUxTSjG<?åIUPV
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9�æpv±U�E,APTSjG<?å�<?j=<@UX:mAPE=UÓEKA/EGU�>@æ7T ^ cIjKA/<@c_UXWÔkm<?j ] <@c�dPU ^ dPEKA/n ] <@TXA/>£v ^ EGW_U�EK:�ê�j ] U�EGU!M ^ E=U�j ] U
<@WZUXcpj=<?eDT�A/j=< ^ c ^ M�n_E=Ux:oY ` UxWüå�< ^ >@A/j ^ EG:�APcfWün_EGUX:=U�EGåQAQjG< ^ c ^ M�>@U�dIAP>«UXåp<gWZUXcfT!UÔE=U��IYf<?EGU
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Fpc ^ km>?UxWZdPU�: ] A/EG<@c_d7A/cDW�E=UxAP: ^ c_<@c_d ^ åPUXE¸WZ<@åPUXEG:=U�F�c ^ km>?UxWZdPU1vfAP:=UX:XV±è,cpj ^ > ^ dP<@UX:XêfWZU!ç
åPU�> ^ n±UXW×v�æøUxAPT ] {lY_EG<@:GWZ<gTSj=< ^ c8ê8:oYfn_n ^ Eoj�j ] <g:�c_U�UxW×vpæ�dP<@å�<?c_d�U���nf>?<gT!<?j1:on±UXT�<�e±T�AQjG< ^ c
^ M0j ] U�T ^ cfT�U�nZjK:%A/cfW*j ] U�E=UX>@A/j=< ^ cf: ] <@nf:;AP:G:oY ` UxWCj ^ U	�Z<g:ljmA `C^ cfd�j ] U ` V ÷ cÔAPWfWZ<�jG< ^ c
j ^ j ] UÙ> ^ TXA/> ^ cpj ^ > ^ dP<@UX:Xê0k�UÙn_E ^ n ^ :=Uzj ] UÙWZUXåPUX> ^ n ` U�cpj ^ M ` U!jGA/ç ^ cpj ^ > ^ dI<?Ux:�k ] <gT ]
E=UX>@A/j=U�åQA/EG< ^ Yf:m> ^ T�A/> ^ cpj ^ > ^ dP<@UX:XV \%] <g: ] <@d ] ç§>@U�åPUX>8EGU�n_EGUX:=U�cpjKAQj=< ^ c�A/>@> ^ k�:%j ] U#Yf:=U�Emj ^
T ^P` nfAPE=UIêxAPcfA/>@æ�ù�UIêHAPcfW#E=UxAP: ^ c�km<?j ] j ] U%>@U�dpA/>ZW ^P` AP<?c ^ M_j ] UmWZ<�ë£U�EGU�cpj£{lY_EG<@:GWZ<gTSjG< ^ cf:�V

9 ^ cfT�U�nZjK:1A/cDW×j ] UX<?E³E=UX>@A/j=< ^ cf: ] <@nf:Xê0n_E ^ åp<gWZUxWËvpæ�j ] U ^ cpj ^ > ^ dP<@UX:Xê8APE=U*TXA/nZjGY_E=UxW
vpæ×j ] UÙM ^ E ` AP>;:=æ�cpjGAU� ^ M¸j ] U£�;jojKAPTKF|�mUX:=n ^ cf:=U�� ^ >?<gT!æ L@�¤�.��[#:=nDUxT!<?eDT�A/j=< ^ c.>gA/c_ç
dPYfAPdPUPV \%] U����.��>@APc_dPYDA/dPU7<@:CA�> ^ dP<gT�A/>�>@APc_dPYDA/dPUÔA/>@> ^ km<@c_døj ^ U��Zn_E=Ux:=:1>?UXdIAP>;APcfW
E=Ux:on ^ cf:=UÓn ^ >?<gT!<@UX:XVDB ^ Emj ] <g:�êDk�U�WZU�efc_UÓj ] U�n_EGUXT�<@:=U�A/>@n ] APvDU�j�M ^ E��¤�.�bA/cDWÙA7:oU�j ^ M
n_E=UxWZ<gT�AQjGUX:mL ^ EG<?dI<?cfA/j=<@c_d�MwE ^I` j ] U ^ cpj ^ > ^ dP<@UX:K[¶j ^ T!EGUXA/j=U%n ^ >?<gT!<@UX:�M ^ E2>@U�dpA/>ZEGUXAP: ^ cf<?c_dDê
A/EGdPY ` U�cpjKAQj=< ^ c8ê�A/jojKAPTKF*UXåHAP>?YDAQj=< ^ c8ê_A/cfWÔE=Ux:on ^ cD:oUIV
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\%] Umjlk ^�` A/<@c7T ^I` n ^ cfU�cpjG: ^ M \ ú��s ÷ íCA/EGUK�Dðx[ � U�dpA/>¥ê ` <?>@<?jGA/EGæPê�A/cDWzT ^P` n_Y_j=U�E
c_U!jlk ^ EGF+AQjojKAPTKF+T ^ cfT!UXnZj ^ cpj ^ > ^ dP<@UX:Xê±APcfW�ñI[mj ] UY���.��:on±UXT�<�e±T�AQjG< ^ c�>gA/c_dIYfA/dIUPê£T�A/ç
nfA/v_>@U ^ M�EGUXAI: ^ c_<?cfd×km<?j ] j ] UX:=U ^ cIj ^ > ^ dI<?Ux:�V ÷ c AIW_WZ<?j=< ^ c0ê \ ú�«s ÷ í.<g:7TXA/nfAPv_>@U ^ M
E=Ux: ^ >?å�<@c_d�T ^ c$#f<gTSjG:;A/cDWzA/n_n_>@æ�<?cfd1WZU!MOAPY_>?j;n ^ >@<@T�<?Ux:�VpB	<?dIY_E=U1ð,: ]_^ k�:&j ] U�T ^P` n ^ c_U�cpjK:
^ M \ ú�«s ÷ í£V



�J3�5 ©m[]?_ª«p0^�¬A®?�?�D�7�¬�¯¤°JD*;|kiF@[
\%] U�T ^P` n_>@U	�Z<�jlæ ^ M�M ^ E ` Y_>gAQjG<?cfdüj ] U×n_E ^ n±U�EÔE=Y_>@U ^ M1>gAHk�ê�WZUxT ^ c*#f<@T!j=<@c_dìAPE=UxAP: ^ M
^ åPU�EG>gA/nzkm<?j ]7^ j ] UXEm:oYfT ] E=Y_>@UX:XêZA/cfWÔT ^ E=EGUXT!j=>@æ³APn_n_>@æp<@c_d#<�j%j ^ j ] U¸MOAITSjG:%A/j ] APcfW*<g:;A
:oY_v_j=>@U�A/cfW�T ^I` n_>?U��Ôn_E ^ T!Ux:=:XVZú ^ k;U�åPUXEXê�<?j¸<g:%n ^ :=:=<?vf>?UÓj ^ T ^ cD:ljGE=YfT!j�:oUXåPU�EKA/>£dIU�c_UXEGAP>
n_E=<@cfT�<?n_>@UX: ^ M8APn_n_>@<@TXAQj=< ^ c8Vpè,c_U,:=YfT ] n_EG<@cfT!<@n_>@U�<@:2j ] A/j«M ^ E�A/c�æ³dP<@åPUXc³nfE ^ v_>?U ` ê/j ] U�EGU
<@:	A ] <@U�EKA/EKT ] æ ^ MZ>gAHk�:0k ] <gT ] n_EGU�åIU�cpjG:�Am> ^ dP<gT�AP>/< ` nDAP:G:oU�km<�j ] A/n_nDA/EGU�cpj=>@æ,T ^ c$#f<gTSjG<?cfd
>@AHk�:XV ÷ j&<@:�c ^ j	A/>@k%AHæ�:�T!>@UXAPEXêXv_YZj�A/> `³^ :lj	A/>@k;AHæZ:0n ^ :G:=<?v_>@U2j ^ Ux:ljKA/v_>@<@: ] :=YfT ] AmnfE=< ^ EG<�jlæ
<?cÙj ] U�A/n_n_>@<gT�AQjG< ^ c ^ M ` Y_>�jG<?nf>?U�EGY_>@UX:XV

9 ^ cf:=<@W_U�E�j ] U�M ^ >?> ^ km<?cfd�U	�_A ` n_>@U¸: ]_^ km<@c_dÓj ] U�T�AI:=TXAPWZ<@c_d�cfA/j=Y_EGU ^ M¶j ] U�c_U�jlk ^ E=F
AQjojKAPTKFZ:XêpAPcfW*j ] UÓ>?UXdIAP>DEGUX:oj=EG<@T!j=< ^ cf:�d ^ åIU�EGc_<@c_d�j ] U�<@c�åPUx:ljG<?dpAQj=< ^ c8V]�,:=:=Y ` UPê�j ] AQj%j ] U
T ^P` n_Y_j=U�E+:=æZ:ljGU ` ^ M1j ] UüA/<@EÙj=EKAU�*T�T ^ cpj=E ^ >,j ^ k;U�E ^ M ��<@E=n ^ E=j£±]± <@c�:ojGA/j=U�±b<@:
AQjojKAPTKFIUXW¶êpT�A/YD:o<@c_d�j ] U�:=æZ:ljGU ` j ^#` AP>�MwYfcfTSjG< ^ c0V y Y_U¸j ^ U�EGE ^ c_U ^ Yf:�<@cZM ^ E ` AQj=< ^ c8êPjlk ^
A/<@E=n_>gA/cfUX:&T!EKAP: ] ê/T�APYf:=<?c_d�n ] æZ:o<gT�AP>_W_A ` APdPU;j ^ j ] Umn_>@APc_UX:�APcfW#j ] UmcfUXA/EGv�æ�v_Y_<@>@W_<?c_dp:�ê
A/cfWÔ> ^ :=: ^ M ] Y ` APcÔ>@<�MwUIV

÷ cpåIUX:oj=<@dIA/j ^ EK:�<@cb:ljKAQjGU�±.k ^ Y_>@Wìv±UÙn±U�E ` <�j=j=UxW.j ^ Yf:oUøAP>?>;j ] U ` UXA/cD:zAQjCj ] UX<?E
WZ<@:=n ^ :GA/>/j ^ <gWZU�cpjG<�MwæIêX> ^ T�AQjGUPêHA/cfW�APn_n_EGU ] UXcfWÓj ] U«n±U�EGnDU�j=EKAQj ^ EK:¶vDUxT�APYf:oU«j ] U�<?cpjGE=Yf:=< ^ c
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j ^ A,T ^P` n_YZjGU�E2:=æZ:ljGU ` j ^�^ F�n_>gAPT!U;<@cC:ojGA/j=U�±£V��¸:G:oY ` UIêHj ] A/j	j ] U%<?c�åIUX:oj=<@dIAQjG< ^ c ^ Mfj ] U
A/<@E�j=EKAU�*T#:oæZ:oj=U ` EGU�åPUxA/>g:%j ] AQj�j ] U#c_U!jlk ^ EGFÔA/jojGAITKF ^ E=<@dP<@cfA/j=UXWÙMwE ^P` :ojGA/j=U�³£V \%] <@:
E=U��IYf<?EGUX:�j ^ AIT��pY_<@E=U�j ] U�A/n_nfE ^ n_E=<gAQjGU,n±U�E ` <@:G:=< ^ cf:;MwE ^I` j ] U%{lY_E=<g:GWZ<@T!j=< ^ c ^ M�:ojGAQjGU�³±V
ab<�j ]_^ YZjCU�å�<gWZU�cDT!U ^ M�j ] UÙA/jojKAPTKF ^ EG<?dI<?c.APcfWün±U�E ` <@:G:o< ^ cD:�ê&Aøå�< ^ >gAQj=< ^ c ^ M�j ] U�X�í
9 ^ cf:oj=<?j=YZjG< ^ c.LwUIV dDV?ê±A/cøYfc_E=UxAP: ^ cfAPv_>@U�:oUxA/EKT ]Ù^ E¸:=U�<@ù�Y_EGUPêDn_E ^I] <@v_<�jGUXW+v�æÔj ] U³B ^ Y_Eoj ]
� ` U�cfW ` UXcpj³A/cDWüU	��j=UXcfWZUxW×j ^ j ] UÔ:ojGA/j=UX:�j ] E ^ Yfd ] j ] UÔB ^ Y_E=j=U�UXcpj ] � ` UXcfW ` U�cpjK[
k ^ Y_>@W ^ T�T�Y_ExV \%] <@:2n_E=< ^ EG<?jlæ ^ M£>@AHk�LNMwUxWZU�EKA/>fT ^ cf:oj=<?j=Y_j=< ^ cfAP>}êQMwUxWZU�EKA/>Z>@U�dI<@:=>gAQj=<@åPUIê/:ljKAQjGU
T ^ cD:ljG<�jGYZj=< ^ cfAP>}êH:ojGAQjGU«>@U�dI<@:=>@A/j=<@åPUH[¶UX:ojGAPv_>@<@: ] UX:�A�n_EG< ^ EG<�jlæ�A `C^ c_dmj ] U;APn_n_>@<@TXA/v_>@U«EGY_>@UX:XV

´ �����m��Ü*�¶µ�à�/¡·�à«Ý. �Ý«Þ*¸

��c ^ åIU�EGå�<?UXk ^ M0j ] U¸jlk ^1` A/<@c `C^ WZY_>@UX:;<g:�dI<?åIU�cz<@c*j ] <@:%:=UXT!j=< ^ c0ê�Yf:=<?cfd�j ] UÓíZT ]f` <?joj
��cfAP>?æZ:=<@:;AP:�A�EGU�n_EGUX:=U�cpjGA/j=<@åPUmU��ZA ` n_>?UIVpB	<@dPY_EGU�ñ�: ]_^ k�:«j ] U¸k ^ EGF�# ^ k ^ M¶j ] UÓAQj=jGAPTKF
A/cfAP>?æZ:=<@:%A/cDWÔEGUX:=n ^ cf:=UPV

¹83�5 º»B�?�p�F@p�n�G o []k<^U[OI�[OB�?�D$?�=�p0B
\%] U�EGU+A/EGU�:=U�åIU�EKA/> ^ c_d ^ <?c_d×U!ë ^ E=jG:³j ^ WZU�åIU�> ^ n ^ cpj ^ > ^ dP<@UX:#M ^ E*T�æ�vDUXE7AQj=jGAPTKFZ:+î ñ��fê
�Qô§V�ú ^ k;U�åIU�Exê `C^ :oj ^ Mmj ] UX:=U*k ^ EGFZ:ÓM ^ T!Yf: ^ cËj ] U*jGUXT ] c_<gT�AP>�AI:on±UXT!jG: ^ Mmj ] UÙAQj=jGAPTKF
LwUPV dfV@ê�jlæpn±U ^ M1AQj=jGAPTKF£ê%:oæZ:oj=U ` T ^P` n ^ c_UXcIjK:*U���nf> ^ <�jGUXWbv�æÌj ] U×AQj=jGAPTKFZ:Xê ` UXAPcf: ^ M
U	�Zn_> ^ <?jGAQjG< ^ cD[	A/cfW³A/EGU%>?< ` <�jGUXW³<@cCW_UX:GT!EG<?v_<@c_d,j ] Um>@U�dpA/>_T ] APEGAITSjGU�EG<@:oj=<gT�: ^ MDj ] U�A/jojGAITKFZ:
A/cfW×j ] U�<@E1c ^ cZç§c_U!jlk ^ EGF�EGU�>gAQjGUXWËT�AI:=TXAPWZ<@c_døT ^ cf:=U��pY_U�cDT!UX:XV \�^ :oj=EGU�c_dPj ] UXcï:oUxT!Y_EG<�jlæ
A/cfW7j ^ n_E ^ å�<@WZU�U	�*T�<?UXcIj¸APcfWÔ>@AHk%MwY_>¶EGUX:=n ^ cf:=U,<?j�<g:%c_UXT�UX:G:=APE=æ³j ^ UXåQA/>@YfAQjGU�APY$�Z<?>@<@APE=æ
T ^ cD:oU��IYfU�cfT�UX:±j ] AQj ` AHæ¸EGUXAIT ]Ó^ YZj ^ Mpj ] U«W ^I` A/<@c ^ M_T ^P` n_Y_j=U�E�:oæZ:oj=U ` :Xê�A/cDW�WZU�åIU�> ^ n
` UxAP:=Y_EGU ` U�cpjG: ^ M8j ] U�W_A ` APdPUÓT�A/YD:oUxW7v�æÔTXAP:GT�AIWZ<?cfd#U�ë±UxTSjG:XV

è,Y_E ^ cpj ^ > ^ dPæ*EGU�nfE=Ux:oUXcIjKAQjG< ^ c7<g:¸T ^I` nfAQjG<?v_>@U�km<?j ] T!YfE=EGU�cpjmk ^ E=F7v_YZj¸U��pjGU�cfWf:�<?j
<?cÙM ^ YfEmE=Ux:on±UXT!jG:��±ðH[;n_E ^ åp<gWZUx: ` UxAP:=Y_E=U ` U�cpjG: ^ M&W_A ` APdPUÓAP:G:oUx:=: ` U�cpjXê_ñP[�EGU�n_EGUX:=U�cpjK:
T�AP:GT�AIWZ<@c_d+A/cfWËUx:=TXA/>gAQj=<@c_d�U!ë£UXT!jG: ^ MmT!æ�v±U�E#A/jojKAPTKFZ:�ê0ýp[ÓEGU�n_EGUX:=U�cpjG:Ó>@U�dpA/>«T ^ cfT�U�nZjK:�ê
A/cfW¼��[³n_E ^ å�<gWZUX: ` U�jGAIW_AQjKAËc_UXT�UX:G:=APE=æüM ^ E7WZ<g:ljGE=<@v_YZjGUXW >@U�dpA/>�EGUXAI: ^ c_<?cfdfV2B	<?dIY_EGUøý
: ]_^ k�:,j ] UzdPEKA/n ] <@TXA/>	E=UXn_E=Ux:oUXcpjGAQjG< ^ c ^ M;T ^I` n_YZj=UXE�c_U!jlk ^ EGFøAQj=jGAITKF�:,MwE ^P` j ] UCnDUXEoç
:on±UXT!j=<@åPU ^ MmT ^ cf:=U��pY_U�cDT!UX:XV0B	<?dIY_EGU®�ø: ]_^ k�:�A�:GA ` n_>@U ^ M;j ] U*T ^ EGE=Ux:on ^ cfW_<?c_døè�a �
E=UXn_E=Ux:oUXcpjGAQjG< ^ c0V

B�<@dPYfE=U�óø: ]_^ k�:�j ] UÔEGU�>gAQjG< ^ cf: ] <?n.vDU�jlk�UXU�cüj ] UÙT ^ cf:=U��pY_UXcfT!Ux:#APcfWËj ] U7MOAITSj ^ EK:
Yf:oUxWÌ<?cÌj ] U�íZT ]_` <?joj½�¸cfA/>@æZ:o<g:�V2B	<@dPY_EGUøòË: ]f^ k�:zAü:=A ` nf>?U ^ MÓj ] UøT ^ E=EGUX:=n ^ cfWZ<@c_d
èma � EGU�n_EGUX:=U�cpjGA/j=< ^ c0V

¹83q2 A®?�?�D*7�¬ o [OI�k�p0BEI�[ j p�F@=�7�G¿¾SA o½j«À
\8^ WZU�j=U�E ` <?cfUCj ] Uz>gAHk%MwY_>@c_UX:G: ^ M;j ] UzEGUX:=n ^ cf:=UX:,j ^ T ^P` n_YZjGU�E1A/jojGAITKFZ:�ê£k;U³cfU�UXW�j ^
U�åQA/>@YfAQjGU7j ] U+WZ<@E=UxTSjzA/cfW.<?cfW_<?EGUXT!jCW_A ` A/dPUx:#TXA/Yf:=UXW.v�æËj ] U+AQj=jGAITKF�:³A/cDWïdPUXc_U�EKAQjGU
n ^ >?<gT!<@UX:*M ^ E ] APcfWZ>@<?cfdËj ] U ` V \%] <g:z<@cfT!>@YfWZUx:7W_A ` APdPU�j ^ j ] U�jGA/EGdPU�j*:oæZ:oj=U ` LwYD:oYZç
A/>@>?æ�A+T ^P` n_YZjGU�E�c_U�jlk ^ E=FøAPcfW×<�jK:�T ^I` n ^ c_U�cpjG:K[�A/cfW�j ] U*T�AI:=TXAPWZ<@c_dÙU!ë£UXTSjK: ^ M;j ] U
T ^P` n_E ^P` <g:oUxWøAP:G:=U!jG:Xê¶T�APYf:oUxWøv�æ+>@< ` <?j=UXW×AHåQA/<@>@APv_<@>?<?jlæPê±<?cpjGU�dPEG<?jlæPê ^ E�T ^ cZeDWZUXcpj=<gA/>@<�jlæIV
9;AP:GT�APW_<?c_dËU�ë±UxTSjG: ^ M�A/cbAQj=jGAPTKF ` AHæìE=UxAPT ]ì^ YZj ^ M�j ] UøT!æ�v±U�E7W ^P` A/<@c0ê2EGUX:=Y_>?j=<@c_d
<?cüW_A ` APdPU#j ^ n ] æZ:o<gT�AP>�A/cfW ] Y ` A/cËAP:G:oU�jG:XVJ�;jojGAITKF�T ^ cf:=U��pY_U�cDT!UX:ÓAPE=UCT�A/j=U�d ^ EG<?ùXUXW
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APT�T ^ EKWZ<@c_d7j ^ j ] Uz>@U�åIU�>g:�A/cDWøjlæ�n±UX: ^ M�j ] Uz<?cDT!Y_EGE=UxWËW_A ` A/dIUX:XV Z�^ jGUPê¶j ] AQjøÿGAQj=jGAPTKF
T ^ cD:oU��IYfU�cfT�UX:���E=U�MwU�E;j ^ c ^ c_ç§T ^P` n_YZjKAQj=< ^ cDA/>£T ^ cD:oU��IYfU�cfT�UX:�Lw<¥V UIV?êZWZ<?ë±UXE=UXcpj;MwE ^P` > ^ dPç
<@TXA/>8T ^ cf:=U��pY_UXcfT!UH[SV \%] UXæ7EGU!MwUXEmj ^ j ] U�EGUX:=Y_>�jK: ^ M&j ] U1AQj=jGAITKF�:%<@c�j ] U�jGAPE=dIU!j�:oæZ:oj=U ` ê
A/cfW.j ] UX<?E*TXAP:GT�AIWZ<?cfd�A/cDW.Ux:=TXA/>gAQj=<@c_d�U!ë£UXTSjK:�V���<?åIU�cïj ] UøAQM ^ E=U ` U�cpj=< ^ c_UxWüEGU��pY_<@E=U�ç
` UXcpjG:Xê ^ Y_E�d ^ A/>	<@:,j ^ WZUXåPUX> ^ nø>@APc_dPYDA/dPU1M ^ E�:=nDUxT!<?Mwæp<@c_dÙn ^ >?<gT!æ�A/cfW�>@AHkØd ^ åPU�EGc_<@c_d
AQjojKAPTKF�AP:G:=UX:G: ` U�cpj�APcfW�EGUX:=n ^ cf:=UPV \ UxT ] c_<gT�A/>@>@æPêx>@AHküd ^ åPU�EGcf: ] Y ` APc1A/cDW1A/Y_j ^P` A/j=UXWZç
:oæZ:oj=U ` vDU ] AHå�< ^ EXê�k ] UXE=UxAP:%n ^ >@<@T�æÔWZU�efc_Ux:%j ] U�>gAQjG<�jGYfWZU�km<?j ] k ] <gT ] j ] U�>gAHk�TXA/c�v±U
A/n_n_>@<@UXW¶V ÷ c#j ] <g:&nfAPnDUXEXê ]_^ k;U�åIU�Exê�k;U;YD:oU�j ] U;jGU�E ` �/n ^ >@<@T�æPê ��j ^ UXcfT ^I` nfAP:G:	v ^ j ] >@AHk
A/cfW7n ^ >?<gT!æzAP:;WZU�efc_UXWÔA/v ^ åPUIV�è,cpj ^ > ^ dP<@UX:«:=Y_n_nf>?æCj ] U,<@cpj=EKAQç�A/cfW*<?cpj=UXEGW_U�n±U�cfWZUXcfT!<@UX:
^ M2j ] U³A/ë±UxTSjGUXW�AI:=:=U!jK:�V±a×U³APE=U1W_U�åPUX> ^ n_<@c_d*j ] U#vDAP:=<@T#A/>@n ] A/v±U!j�A/cDWøn_EGUXWZ<gT�A/j=Ux:�M ^ E
^ Y_E.�;j=jGAPTKF½�mUX:=n ^ cf:=U�� ^ >?<gT!æøL����.�;[%:on±UXT�<�e±T�AQjG< ^ c�>@APc_dPYfAPdPUIV

a�U7APE=Uznf>@APc_c_<@c_d�j ^ YD:oUÔíZa�� � î �/ô�EGY_>@UX:Ój ^ EGUXAP: ^ cËA/v ^ Y_j�j ] UÔAQjojKAPTKFZ:Xê¶j ] UX<?E
T ] A/EKAPT!j=U�EG<g:ljG<@TX:�ê&A/cfWì>@U�dIAP>?<?jlæ ^ M,EGUX:=n ^ cf:oUx:�V�B ^ ECj ] U+í_T ]_` <�j=jC��cfAP>?æZ:=<@:Xê \ ú��s ÷ í
E=UxAPT ] Ux:¸AÙT!>gAP:G:o<?eDT�A/j=< ^ c ^ M2j ] UCAQj=jGAITKF�:,<@cIj ^ j ] EGU�U#TXAQjGU�d ^ E=<@UX:��«ÿ=Yf:=U ^ M«M ^ EKT!UPê �ïÿGA/E=ç
dPYfAPv_>?U�Yf:=U ^ M8M ^ EGT�UPê � ^ E³ÿ=c ^ j�A#Yf:=U ^ M8M ^ EGT�U��1AIT�T ^ EKWZ<?cfd�j ^ �¸EojG<@T�>?U�ñ_L@�p[ ^ M�j ] UWX Z
9 ] A/E=j=UXEXV
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WZU�åIU�> ^ n�AÙ:oU�j ^ M«:oæ ` v ^ >@:,j ] AQj�T�A/c�vDUCYf:=UXW�j ^ vfY_<?>gW�E=Y_>@UX:,U	�Zn_EGUX:G:=<?c_d7n ^ >?<gT!æøAPcfW
AP:G:oUx:=: ` U�cpj�EGU��pY_<@EGU ` U�cpjG:XV \%] U»�¤�.�Ø:on±UXT�<�e±T�AQjG< ^ c�>gA/cfdPYfAPdPUCWZU!efcfUX:�vfAI:o<gTCA/>@n ] A/ç
vDU�jzAPcfWïnfE=UxWZ<@TXAQjGUÙ:=æ ` v ^ >g:�V \%] U�A/>@n ] APvDU�j ^ M¤���.�þ>gA/c_dIYfA/dIU*<@cfT!>@YfWZUx:zT ^ cD:ljKA/cpj
:oæ ` v ^ >g:Xê0åQA/EG<@APv_>?Ux:�ê£MwYfcfTSjG< ^ cf:�ê	A/cfW×jGU�E ` :�V	9 ^ cf:ojGA/cpj1:=æ ` v ^ >g:�T ^ E=EGUX:=n ^ cfW�j ^ U�>@U!ç
` UXcpjGA/EGæ�T ^ cfT!UXnZjG: ^ Mfj ] U ^ cpj ^ > ^ dP<@UX:XêX>@<@FPU�V_QUu���L$x�P	T_Å�Æ$L$u v�w*ÅEv�x�x�vKV_Ç:Å<P�x�V�È@V��2APE=<gA/vf>?Ux:
EGAPc_dPU ^ åPUXE�j ] U¸W ^I` A/<@c ^ MDj ] UX:=U�T ^ cfT!UXnZjXV/BfY_cfTSjG< ^ cz:oæ ` v ^ >g: ` A/n³EGU�>gAQj=UxW#T ^ cfT�U�nZjK:�ê
WZU!jGU�E ` <@c_U��pYfAPcIjG<�jKAQjG<?åIU�EGU�>gAQjG< ^ cf:Xê�APcfWÔYf:oUxWÔj ^ T ^ cf:ljGE=YDTSjmj=UXE ` :XV



<?xml version="1.0"?>
<rdf:RDF
    xmlns:rss="http://purl.org/rss/1.0/"
    xmlns="http://a.com/ontology#"
    xmlns:jms="http://jena.hpl.hp.com/2003/08/jms#"
    xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
    xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"
    xmlns:owl="http://www.w3.org/2002/07/owl#"
    xmlns:vcard="http://www.w3.org/2001/vcard-rdf/3.0#"
    xmlns:daml="http://www.daml.org/2001/03/daml+oil#"
    xmlns:dc="http://purl.org/dc/elements/1.1/"
  xml:base="http://a.com/ontology">
  <owl:Class rdf:ID="CNAATTACK"/>
  <owl:Class rdf:ID="CHARACTERISTICS"/>
  <owl:Class rdf:ID="RESOURCES"/>
  <owl:Class rdf:ID="DDOS">
    <rdfs:subClassOf rdf:resource="#CNAATTACK"/>
  </owl:Class>
  <owl:Class rdf:ID="VIRUS">
    <rdfs:subClassOf rdf:resource="#CNAATTACK"/>
  </owl:Class>
  <owl:Class rdf:ID="FLOODING">
    <rdfs:subClassOf>
      <owl:Class rdf:ID="CNAATTACK"/>
    </rdfs:subClassOf>
  </owl:Class>
  <owl:Class rdf:ID="IMMEDIACY"/>
  <owl:Class rdf:ID="MEDICALCOST">
    <rdfs:subClassOf rdf:resource="#CHARACTERISTICS"/>
  </owl:Class>
  <owl:Class rdf:ID="IMMEDIACY"/>
  <owl:Class rdf:ID="MEDICALCOST">
    <rdfs:subClassOf rdf:resource="#CHARACTERISTICS"/>
  </owl:Class>
  <owl:ObjectProperty rdf:ID="hasConsequence">
    <rdfs:range rdf:resource="#CHARACTERISTICS"/>
    <rdfs:comment>Relating attacks to characteristics</rdfs:comment>
    <rdfs:domain rdf:resource="#CNAATTACK"/>
  </owl:ObjectProperty>
  <owl:ObjectProperty rdf:ID="hasEffectsOn">
    <rdfs:domain rdf:resource="#CNAATTACK"/>
    <rdfs:range rdf:resource="#RESOURCES"/>
    <rdfs:comment>Attacks having effects on Resources</rdfs:comment>
  </owl:ObjectProperty>

   …
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…
<owl:Class rdf:ID="CHARACTERISTICS">
  <owl:Class rdf:ID="LOSSOFRESOURCE">
    <rdfs:subClassOf rdf:resource="#CHARACTERISTICS"/>
  </owl:Class>
  <owl:ObjectProperty rdf:ID="hasFactor">
    <rdfs:comment>Relating characteristics with their factors</rdfs:comment>
    <rdfs:domain rdf:resource="#CHARACTERISTICS"/>
    <rdfs:range>
      <owl:Class>
        <owl:unionOf rdf:parseType="Collection">
          <owl:Class rdf:about="#SEVERITY"/>
          <owl:Class rdf:about="#IMMEDIACY"/>
          <owl:Class rdf:about="#DIRECTNESS"/>
          <owl:Class rdf:about="#INVASIVENESS"/>
          <owl:Class rdf:about="#MEASURABILITY"/>
          <owl:Class rdf:about="#RESPONSIBILITY"/>
          <owl:Class rdf:about="#PRESUMPTIVELEGITIMACY"/>
        </owl:unionOf>
      </owl:Class>
    </rdfs:range>
  </owl:ObjectProperty>
  <owl:ObjectProperty rdf:ID="causes">
    <rdfs:domain>
      <owl:Class>
        <owl:unionOf rdf:parseType="Collection">
          <owl:Class rdf:about="#HUMANINJURY"/>
          <owl:Class rdf:about="#PROPERTYDAMAGE"/>
          <owl:Class rdf:about="#LOSSOFRESOURCE"/>
          <owl:Class rdf:about="#RESOURCES"/>
        </owl:unionOf>
      </owl:Class>
    </rdfs:domain>
    <rdfs:comment>Relation between different kinds of 
characteristics</rdfs:comment>
    <rdfs:range>
      <owl:Class>
        <owl:unionOf rdf:parseType="Collection">
          <owl:Class rdf:about="#MEDICALCOST"/>
          <owl:Class rdf:about="#HUMANINJURY"/>
          <owl:Class rdf:about="#PROPERTYDAMAGE"/>

  <owl:Class rdf:about="#CHARACTERISTICS"/>
        </owl:unionOf>
      </owl:Class>
    </rdfs:range>
  </owl:ObjectProperty>

…
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