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G�F�X`L�[HGJ[r=>9OXWL�[�9�X`I1GJ9;XbU`lmG¿Rp:�I�=>9;X`<MGJU$L"T�:(V�lÃPJ\C<h=>9�T;G^XbRÖ[�9;P^[r=>9�T�X`=MLfPJ\)T�F�=?\¡G^I�XbU`lÎPJ\
I�G^[(L�PJ\�T�F(=g<hP^I�[�U`=FHÃ[�U`G^R�=

IKJMLON PRQTSVU%W>XYUKZ\[]U�[]^_[]` Uba SdcfehgKi$jdW

k F�=>9;= U X`L�GÁ<hP^I�[�U`=FHÎV�lpR(G^I�X`< S [�F(GSL"= W j�G^9�XWGJ}�U`=^n U XkT�Lf<>P^I�[�U`=FHÎ<hPSRhl�:nm7G�T�=Sn�GJR(V ^
GJR(V ` G^9�=/<hPSI�[�Ub=�HÃ[(G^9;G^I�=hT�=M9;LM@|a-RÆ[(G^9"T;X`<>:�U`G^9Mn k =gL"T�:(V�lÃT�F(=gUbP�<>X�PJ\�T�F�={}�Xk\�:(9;<MG�o
T�X`P^R(LCP^\HT;F�=5onH�=MV¿[HPSXbR7T�LC[�9�=DL"=MR7TCX`R¿T�F�XWL�\¡GJI�X`Ublqp)T�F�=OL;G^V�V�Ub=>oÉR�P�V�=SnJ[r=>9;XbP�Vpo-V�P^:(}�UbX`Rnm
GJR(Vsr�PS[�\�}(Xk\�:�9�<>GJT�X`P^R(LM@
~�P^9 `tX x�nrT�F(={\¡G^I¿X`U`lQX`LA=vu7:�X`j�GJU`=>R7TZT;Pxwzyn{A<>P^I�[�U`=FH|u7:(G^V�9;GJT�XW<?\¡GJI�X`UblSnO} J$~L p

U����U Z [��^ nS}�:�T�\�P^9�R�P^Rn�M=>9;P ` npP^:(9�\¡GJI�X`Ubl�XWL|R�PSR�o�<>P^I�[�U`=FHpo-GJR(G^Ubl7T�XW<J@C_pPgXbT�I1GJES=ML
I¿PS9�=ÆL�=>R(L�=ÖT�P j7X`= k T�F�= k F(P^U`=m\¡G^I¿X`U`l G^L¿I1GJ[(L�P^\�� Z 9�G�T;F�=>9ÁT�F(G^RÒG^L¿I1GJ[(L¿PJ\� @2G�F(X`L{X`L¿V�P^R(=Î}pl <>P^R(L�X`V�=>9;XbRnm]GSLg9;=MG^U|j�GJ9;X`G^}�Ub=DLg}rPJT;F T�F�=Ã9�=DGJU�G^R(V X`I�G�m^X`R(GJ9;l
[(GJ9�T;LAPJ\ U @Á_�XbI�X`U`G^9�U`l^n k =ÁjpX`= k GJU`UC<>P^I�[�U`=FH][(G^9;G^I�=hT�=M9;LAG^L!T k Pm9;=MG^U�[HGJ9�GJI�=hT;=>9�L>@� :�9A\¡GJI�XbU`l]<>G^R]T;F�=>R¼}H=1<hPSR(L�X`V�=M9�=DV]G^L?Gm\�P^:�9�o�9�=DGJUboÉ[(G^9;G^I�=hT�=M9�\¡GJI�X`UblQP^\�I1GJ[(L!PJ\
T�F�=¿9�=DGJU)[�U`G^R�=^@�� ={[�9;=h\�=M9Mn
F�P k =>jS=>9Dn�\�PS9!9;=MGSL"PSR(L�V�XWL�<>:(L;L"=DVQ}H=MUbP k nrT;PÖ<>P^R(L�X`V�=>9ZXbT
G^L?GÎT k PJo�[(G^9;G^I¿=>T�=M9�\¡GJI�X`Ubl¹PJ\|T k PJo�[(GJ9�GJI�=>T�=>9Z\¡GJI�X`UbX`=ML?P^\�I1GJ[(LAPJ\�T�F�=�[�UWGJR(=^@ga-R
T�F�XWL�<hP^R7T;=FHpT ^ <>P�V�=ML�T�F(=ZT k Pg9;=MGJUr[�9;XbI1G^9�l�[(G^9;G^I¿=>T�=M9;L�GJR(V ` <hP�V�=DL|T;F�=!T k PÁ9�=DGJU
GJ:�H�X`UbXWGJ9;l1[(GJ9�GJI�=>T�=>9�LM@

� :�9�I�P�V�=>UH\¡GJI�X`Ubl1XWL�PJ\�X`RST;=>9;=ML"T�\�PS9fG/j�G^9�X`=hT�l�PJ\�9;=MGSL"PSR(LM@)c�P^T�T;F�=ZU`=MGSL�TfX`L�T�FHG�T
XkT�<hPSRST�GJX`R(L$T;F�=�\¡GJI�XbU`l IKJMLON ��Q k F(X`<�FÁX`L)=vu7:�X`j�GJU`=>R7TÇT;P�wzyn{�u7:(G^V�9�G�T;X`<�\¡GJI�XbU`l^n�} J$~L @�_�=>=
L":�}HL"=D<5T�X`P^R uS@buA\�P^9!V�=hT�GJX`U`LOPSRÖT�F�=g=�u7:�Xbj�G^Ub=MR(<h=S@�G�F�=?\¡G^I¿X`U`l IKJ�L*N �TQ V�=>I�P^R(L"T�9�G�T;=MLOG
\¡G^L;<hX`R(G�T;XbRnm¿9;X`<�F�R(=ML;L�PSRÃXbT;L�P k RÇ@�G�F(X`LfXWL�=>jpX`V�=>R7TOXbRÖ[(GJ9�T�XW<h:(U`G^9fX`RÃT�F�=/N]G^R(V�=>U`}�9;PJT
L"=>T�� XbR T�F�= ^ [�U`G^R�=^nfV�=FoHR�=MV G^LÁT�F(=ÆL�=hT1P^\ ^ j�G^Ub:�=DLÁ\�P^9 k F�XW<�F T;F�=ÆP^9;}�XkT�PJ\
T�F�=m<>9�XbT�XW<>G^U�[HPSXbR7T{:(R(V�=>9 IKJMLON ��Q L�T�Gwl�L?}HPS:�R(V�=DV$@ÖN¹GJRpl]\¡GS<5T;L{GJ}rP^:�T/T;F�=ÎX`RST;9�XW<>GJT�=
L�T;9�:(<hT�:�9;=?PJ\�� GJ9;=?EpR�P k R�@�~�PS9O=FH�GJI�[�U`=^npT;F�=/XbR7T;=>9;XbPS9fP^\�� <hP^R7T�GJX`R(LOGJRÖXbRno(R�XbT�l
PJ\0�F���M�F� S Fplp[H=M9�}rP^U`X`<Q<>P^I�[rP^R�=MRST�L W n�=MG^<�F }�:�U`} <hPS9�9;=ML�[rP^R(V�X`Rnm T�P·I1G^[(L k XbT�F GJR
G�T"T;9;GS<5T;XbRnmA[r=>9;XbP�V�XW<fP^9;}�XkTCPJ\
GEm^X`j^=>RÁ[H=M9�X`P�V$@�G�F(G�TCT�F(=f:(R�XbPSRÁP^\(T;F�=�}�:�U`}(L�m^X`j^=DLÇT;F�=
k F�P^U`=/XbR7T;=>9;XbPS9OPJ\.� XWL k XWV�=>U`lÃ<>P^Rhl�=D<5T;:�9�=DV$n�}�:�T�T�PÎPS:�9OEpR�P k U`=MV�mS=?L"T�X`U`UÇ:�R�EpR�P k RS�� GJ9;U`=ML�P^R GJR(V8�?GJI�=MUbX`R_�ku��������Én�\�P^9/=FH�G^I¿[(Ub= W @Ãq!LgL�:(<�F�n)GQ<>P^I�[�U`=hT;=1}�Xk\�:(9;<MG�T�X`P^R
L�T;:(V�lÒPJ\ÁP^:�9ÆI�P�V�=>UA\¡GJI�X`UblSn k F(X`<�F×XbR(<>Ub:HV�=MLÃT�F(= <>P^I�[�U`=FH�u7:(G^V�9;GJT�XW<Q\¡GJI�X`UblSnZXWL
R�=M<>=ML;L�G^9�X`Ubl·X`I�[�9�G^<5T;X`<MGJUÉ@ _pPSI�=Ö9;=ML"T�9;XW<5T�X`P^RHL¿G^9�=ÖR�=D<h=ML;L;GJ9;l·XbR P^9�V�=>9¿T;P V�=ML�XMmSR G
I¿PS9�=?[�9�G^<hT�XW<>G^U
L"T�:HV�l^@

� R�={[rPSL;L"X`}�X`UbXbT�lÆX`LZT�PÖ9;=ML"T�9;X`<hT!P^:(9!GJ:nHpX`U`X`G^9�lÆ[(G^9;G^I¿=>T�=M9 ` T;PÃ}r=�L"I1GJU`UCGJR(Vb��P^9
9�=DGJUÉ@�_7T;:(V�X`=ML�X`R T�F�XWL1V�X`9�=D<5T�X`P^R X`R(<hU`:(V�=Q8fXb=MUb=>\�=>UWV$nO_p:�T�F(=>9;U`G^R(V$n�G)G^Rnm^=M9�I1GJR GJR(V
z�=>=>9;I1GJR@�buv�����h� Sz  ZT¡ i Z�¢¤£ [<�^
W npY!9�=�HpU`=>9&�buv���^y�� SVU Z [¥�^2[s¦O§qW n7GJR(V�BC=M<�EpF(G^I<�buv���Sth�
SVU Z [��^_[]¦ U%W @�a-RQGJU`U
T�F(9�=M=gL�T;:(V�X`=MLMn�T�F�=/[HGJ9�GJI�=hT;=>9 ¦ XWL�9�=DGJUÉn�GJR(VÃ\�P^9 ¦¨X u a x a x�n
9�=DL"[r=M<hT�X`j^=>U`l^n�=DG^<�FÆ<hPS9�9;=ML�[HPSR(V�X`Rnmg\¡G^I�XbU`lmXWL�w©yª{�u7:(G^V�9;GJT�XW<Z\¡G^I�XbU`l U Z [«�^ @

� :�9�<�F�PSX`<>=^n7F�P k =>j^=M9Mn k GSL�T�PÁ9�=DL�T;9�XW<5T�T�F�=ZT�lp[H=DL�P^\�}�Xk\�:(9;<MG�T�X`P^RHL k =Z<hPSR(L�X`V�=M9�=DV$@G�F�=ÁRHG�T�:(9;G^UOo(9�L"TA<�F�PSX`<>=g\�P^9A:(L k G^LZT�Pm9;=ML"T�9;XW<5TAT�PmU`P�<>G^UOonH�=DVpoÉ[rP^X`R7TA}(Xk\�:�9�<>GJT�X`P^R(Lvp
L�GSV�V�U`=ho�R�P�V�=MLMn�[r=>9;XbP�VQV�PS:�}�U`XbRnm7L>nrGJR(V@rZP^[�\�}�Xb\�:�9�<>GJT�X`P^R(LM@5G�F(X`L!V�9;GSL�T;X`<?9;=ML"T�9;XW<5T�X`P^R
L�T;XbU`U)U`=h\�T?:(L k XkT;F¼G^R]XbRH<h9;=MV�X`}�U`={Rp:�I{}r=>9?GJRHV]<hPSI¿[(Ub=�HpXbT�lÖPJ\|[�F�=MR�P^I�=MR(G1T;PÃL"T�:(V�lS@



���������
	���
�������	�����������������	�
����������! "	
���$#%�&����	�� v

�ÒXkT;FÃ9;=�m7GJ9�V¿T�PÁT�F�=?N]GJRHV�=>U`}�9;PJTfL�=hTDn7T�F�XWLf9�=DL�T;9�XW<5T�L�PS:�9fGJT"T;=>R7T�X`P^RmT�P¿P^R�U`l�XkT�L�I1G^XbR
<>GJ9�V�X`P^XWV$@Aa-R(L"XWV�=ÁT�F�XWL?<>G^9;V�X`P^XWV$n
=MGS<�F]<hPS9�9;=ML�[HPSR(V�X`RnmÎI1GJ[¼F(G^LAGJR G�T�T�9�G^<5T;XbRªm�onH�=MV
[HPSXbR7TM@ � R T;F�=m<>G^9;V�XbPSX`V XbT;L�=>Ub\�n�=DG^<�F·<hPS9�9;=ML�[rP^R(V�X`RnmÆI1GJ[·F(GSLgG4onH�=DV [HPSXbR7T k XbT�F
R�=>:�T;9;G^U�U`XbR(=MGJ9¿L�T�GJ}�X`U`XkT�lS@¼qZL ` XWLÁ[H=M9"T;:�9�}r=MV·\�9�PSI �M=>9;P(n�T�F�=Ö<>G^9;V�X`P^XWV :�R(V�=>9�m^Pp=ML
GJRÖXbR7T�=M9�=DL�T;XbRªm¿=Mj^PSUb:�T;XbPSR�npU`G^9 mS=>U`lÎG^LfT;F�=�r�PS[�\�}(Xk\�:�9�<>GJT�X`P^RÆ<h:�9;j^=APJ\)T�F�=/[r=>9�T�:(9�}r=MV
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L":�UbT�X`RnmA\¡GJI�X`UbX`=ML I%JML*N PRQTSdUKW GJRHV�} J�~L�N PRQ S#"�W0/1" Z [ �^ [�` " n^G^9�=�<hPSRhl�:nm7G�T�=SnJG�m7GJX`R{}pl
T�F�=?T;9;G^R(L"UWG�T;XbPSR " X32OSdUKW>XYU�[ �Z @>G�F(G�TOXWL>n 2545IKJMLON PRQ.X } J�L('6)

+87:9 ;
N PRQ 4<2 @>G�Fp:(LMn

\�P^9OGJRpl onH�=MV ` n�T�F�=�m^=MP^I�=hT;9�l�P^\ÇT�F(= ^ [�UWGJR�=A}�Xb\�:�9�<>G�T;XbPSRÖL�=hT�L�\�P^9�T�F(= I%JML*N PRQ X`LOG
T�9�GJR(L�U`GJT�X`P^RÃPJ\�T�F�=/}�Xb\�:�9�<>GJT�X`P^RÆL"=>T;L�\�PS9�} J�~L�N PRQ @
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�¼=¿R�P k 9;=M<>G^UbU�G1\�= k PJ\�T;F�=Á9;=ML�:�UbT;L!PJ\|[�9;=>jpX`P^:(L k PS9�E � BC=M<�EpF(GJIÆn�uv���^th�)T�PÃ}H=>T"T�=M9
V�=ML;<h9;Xb}r=ÎT;F�=QL"=>T"T;XbRnm GJR(V <hPSRST;=FHpTÁP^\�T�F(=Ö<>:�9�9;=>R7T�L�T;:(V�l^@4N]P^9;=Ã<hPSI�[�Ub=>T�=Ã=FH�[�UWG�o
R(G�T;XbPSR(L�GJ9;=?XbRH<hU`:(V�=MVÆX`RÆT�FHG�TZ9;=h\�=M9�=MR(<h=S@�~�XMmS:�9�=1ugL�:�I�I1GJ9;XM�M=MLfT;F�=g9;=ML�:�UkT�LOPJ\�T�FHG�T
k PS9�E
@)~�X�m^:�9;=ML�uDG?GJR(VÖu>}�L�F�P k [(G^9"T;X`G^U ^ oÉ[(U`G^R�=O}�Xb\�:�9;<MG�T;XbPSR�V�X`G�m^9�GJI1L)\�P^9CT�F(=O\¡GJI¿o
XbU`l�} J�L*N PRQ \�P^9 `�X x/GJRHV `�X � x��`u^n^9�=DL"[r=M<hT�X`j^=>U`l^@C8flgT;F�=ZGJ}rP�j^=�L�:�}(L�=M<5T;XbPSR�nJT;F�=ML�=
}�Xk\�:(9;<MG�T�X`P^R]V�X`G�m^9�GJI1L�GJ9;=/T;9;G^R(L"UWG�T;=MLZPJ\CT�F�P7L"={\�P^9ZT�F�={\¡GJI�XbU`l IKJMLON PRQTSVU%W L"T�:(V�X`=MV]XbR
T�F�XWLO[(G^[H=M9M@

B|UWG^<h=?~�XMmS:�9;=¿u?R�=DGJ9OF�=M9�=S@

G�F�=|[�9;XbI1G^9�l ^ oÉ[�UWGJR(=|}�Xb\�:�9;<MG�T;XbPSRgV�X`G�m^9�GJI*\�P^9 `�X x�G^9�=CT;F�=�}rP^:�RHV�GJ9;Xb=DL�P^\7T;F�=
}�:�U`}(L S XÉ@ =S@bn�Fplp[H=M9�}rP^U`XW<!<>P^I�[HPSR�=>R7T�L W PJ\�T;F�=/N]GJR(V�Ub=M}�9�P^TfL�=hTD@��ÒF(=>RÆ<hP^RHL"XWV�=>9;=MVmG^L
G?T k P^oÉ9;=MG^Uko�[(G^9;G^I¿=>T�=M9)\¡G^I�XbU`lÁP^\�I1GJ[(L�PJ\
T�F�=![�UWGJR�=Sn^T;F�=Z}�:(Ub}Î}rP^:(R(V�GJ9;X`=ML�G^9�=&rZP^[�\
}�Xk\�:(9;<MG�T�X`P^RÆ<h:(9�jS=MLM@�_�P^I�=/PJ\)T�F�=DL"=/}�:(Ub}Æ}rP^:�R(V(GJ9;Xb=DLOGJ9;=AL�F�P k RÖXbRQ~�XMmH@�uMG(@��ÒF�=>R`��X x�n�T�F�=DL"=Æ}�:(Ub}�}rP^:�R(V(GJ9;Xb=DL�=>j^PSUbjS=ÃX`R7T�P I{:H<�F I�P^9;=ÆXbR7T;=>9;=ML"T�X`Rnm }�Xk\�:(9;<MG�T�X`P^R
L�<>=>R(G^9�X`PSLM@·NQP^9;=ÃL�[H=D<hXMoH<>G^UbU`l^n�<h=>9�T;G^XbR }�Xb\�:�9;<MG�T;XbPSR�� 
�� �ªwd�{X`R4T�F(=ÆN¹GJR(V�U`=>}(9�P^T¿L�=hT
S T�F(=?<>:(L�[
	 ��� � P^\�T�F�=AI1GJX`RÃ<MGJ9�V�XbPSX`VmGJR(VÎT�F�=?<hPSRST�G^<hTf[rP^X`R7T;L�}H=>T k =M=>Rm}(:�Ub}HLOL":(<�F
G^L
	 � � Z W =>jSP^U`j^=AXbR7T�P�}�Xb\�:�9�<>GJT�X`P^R�� {�����
��n�5@|q�RÖ=FH�GJI�[�U`=^n k XbT�F `�X � x��`u^npXWLOL"F�P k R
XbRÎ~�X�m(@(uM}�@�q�U`UH<>:�9�jS=ML|L�F�P k R1GJ9;=OU`Pp<MGJU�[r=>9;X`PpV�X`<hoÉ[rP^X`R7T�}�Xb\�:�9;<MG�T;XbPSR(L�p�L�GSV�V�U`=ho�R�P�V�=MLMn
[H=M9�X`P�Vpo�V�P^:�}�U`X`RnmSLMn)PS9�rZP^[�\¡LM@2G�F�=>l GJ9;=ÎV�=>T�=>9;I�XbR(=MV·}pl¼T�F�=m\�P^U`UbP k X`RnmQ=vu7:(GJT�X`P^R(LMn
9�=DL"[r=M<hT�X`j^=>U`l^n k F(=>9;=5} J�~L.N PRQ X`L)T;F�=f\�P^:�9�oÉ9;=MG^Uko�[(G^9;G^I¿=>T�=M9
\¡GJI�XbU`l/PJ\HI�G^[(L�PJ\�T;F�=�[�UWGJR�=
V�=Fo(R(=MV GJ}rP�j^=�X`R L�=M<ÆuS@bu S XbR7T�=M9�[(9�=>T�X`RnmÖT�F�=Î<>P^I�[�U`=FH¼[(U`G^R�=ÎG^L?=�uS:(Xbj�GJU`=>R7T/T;P � Z W
GJR(V���} J�~L�N PRQ X`L�XbT;L)T k P^oÉ}pl7oÉT k PZK7G^<>P^}�XWGJRgV�=>9;Xbj�G�T;XbjS=�I1GJT�9;X H$@���=M<>G^UbU7T;F(G�T ` XWL onH�=MV
XbRÆ=MGS<�FÃ[HGJ9�T�P^\�~�X�m(@�uS@

}�� J�~L>N PRQ SV§Oa���W � SV§Oa��nW X x
u � T�9 S ��} � Jh~L.N PRQ Sz§ a��nW W [ V�=>T S ��} � J$~L>N PRQ Sz§Oa��nW W X x S���� � W

} � J�~L>N PRQ SV§Oa���W � SV§Oa��nW X x
u [ T�9 S ��} � Jh~L.N PRQ Sz§ a��nW W [ V�=>T S ��} � J$~L>N PRQ Sz§Oa��nW W X x S�� � � W�� �! } � J�~L�N PRQ Sz§ a��nW � Sz§ a��nW X x

V�=hT S ��} � J$~L>N PRQ Sz§ a��nW W � u X x#" S�$ 	 � W% T;9 S � } � J$~L.N PRQ SV§Oa���W W %'& v�� S 	 � W
G�F�=�o(9�L�TÇjS=M<hT�P^9$=�u7:(G�T;XbPSR!\�PS9ÇGJU`UJT;F�9;=>=�U`Pp<>X^XWL$=vu7:�X`j�GJU`=>R7T�T;P�T k P�L;<>G^U`G^9$=vu7:(G�T;XbPSR(L

GJR(V?9;=vu7:�X`9�=DL Sz§ a��nW T;P�}r=�GO[r=>9;XbP�Vpo�(Á[rP^X`R7T)P^\n} J�~L�N PRQ @ G�F(=|9�=MI1GJX`R�XbRªmO=vu7:(G�T;XbPSR(L�G^9�=
9�=DL�T;9�XW<5T;XbPSR(L
P^R?T;F�=|=>X�m^=MRpjwG^Ub:(=MLM@OG�F�=>lAGJ9;=�P^}�T�GJX`R�=MVA}plA9�=D<>GJU`U`XbRnmfT;F(G�T)G^R?=>X�m^=>Rpj�GJU`:�=) PJ\�GÖv+*¼vÃI1G�T�9;XMH-,2L�GJT�XWL�o(=DL ) Z � T;9 S , W ) [ V�=hT S , WEX x(@�G�Fp:(L!T;F�=1[H=M9�X`P�Vpo�(
L�GSV�V�U`=ho�R�P�V�= S.�/� � W 9�=�u7:�Xb9;=MLÖGJR*=>X�m^=>Rpj�GJU`:�=¼PJ\{PSR�=]\�PS9'��} J$~L.N PRQ n!T�F�= [H=M9�X`P�Vpo�([H=M9�X`P�Vpo�V�P^:�}�U`X`Rnm S�� � � W 9�=�uS:(Xb9;=ML|G^R1=>X�m^=MR7j�G^Ub:�=OP^\�R�=�m7G�T;XbjS=OP^R�=O\�PS90��} J$~L.N PRQ n�GJR(VT�F�=f[H=M9�X`P�Vpo�( rZP^[�\ S 	 � W 9;=vu7:�X`9;=ML1� } J�~L�N PRQ T;PZF(GwjS=�<hPSI¿[(Ub=�H/<>P^Rhl�:ªmSG�T;=�=MXMmS=>Rpj�GJU`:�=ML
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P^RÎT;F�=?:�R�XbT�<hX`9;<>Ub=S@CcZP^R(V�=�m^=MR�=>9�G^<>l1<hP^RHV�XkT;XbPSR(L k F�XW<�F k P^:�UWVÎ=MR(L�:�9�=AR�P�V�=vm^=>R(=>9�G�T�=
}�Xk\�:(9;<MG�T�X`P^RHLÖG^9�=¼R�PJTQ<hPSR(L�X`V�=M9�=DVÒF�=M9�=S@ c�PJT;=¹T;F(G�TÖT�F(= rZP^[�\¿<hP^RHV�XkT;XbPSR×<MGJR*}r=
9�=>\�P^9;I{:�UWG�T;=MV }7l 9�=�u7:�Xb9;X`Rnm T�F�=][(9�P�V�:(<hTÎPJ\AT�F�=ÆT k P·=>X�m^=MRpjwG^Ub:(=ML¿T�P·}r=]PSR�=]GJR(V
T�F�={T�9�G^<h=gT�Pm}r={U`=ML;LZT�F(G^RQT k PmXbR]I1G�m^R�XbT�:(V�=^@��ÒXbT�F(P^:�T!T�F�={T�9�G^<h=Á9�=DL�T;9�XW<5T;XbPSR�n�T;F�=
[�9�P�V�:H<5T�PJ\�T;F�=!=MXMmS=>Rpj�GJU`:�=ML�=vu7:(G^UbU`X`Rnm{PSR�= k P^:�UWVÎ=�HpT�=>RHV1T�F(=ZT;9�:�=�r�PS[�\)L�=hTfT�P¿GJUWL"P
XbR(<>Ub:HV�=/R�P^Rp}�Xb\�:�9�<>GJT�X`P^RÖ[HPSXbR7T;L k F�X`<�FÆGJ9;=/L�GSV�V�U`=ML k XbT�FÆ=>X�m^=MRpjwG^Ub:(=MLOL�:(<�FÖGSL�v�GJR(V
u��Jv�@�G�F�=�U`G^}H=MU S�$ 	 � W L�T�GJR(V(LZ\�PS9AT�F�XWL?[H=M9�X`P�Vpo�(�����w { � ��{	��� 
����ZU`P�<h:(LM@ga�T/XWLZT;F�=
�h� �K{v� � �����-�F� 
h�D��� {�PJ\)T�F�=�rZP^[�\CU`Pp<>:(LM@
qZL$=�Hp[(U`G^XbR�=DV$nM\�P^9�=�H�G^I�[�Ub=�X`R/BC=M<�EpF(G^I!�ku����Sth��nML;G^V�V�U`=ho�R�P�V�=�GJRHV![r=>9;X`PpV�o�V�PS:�}�U`XbRªm

UbP�<hXfGJ9;=1[HPSXbR7T�LgX`R8m^=>R(=>9;X`<�PSR�=ho-<hPSI¿[(Ub=�H7o�[(G^9;G^I¿=>T�=M9!\¡G^I�XbU`Xb=DLgP^\O<>P^I�[�U`=FH·GJR(G^Ubl7T;X`<
I�G^[(L|P^\$T�F�=A<hPSI¿[(Ub=�H�[(U`G^R�=^n7}�:�T�<h:�9;j^=DL|X`R0m^=MR�=>9;X`<OT k P^oÉ9;=MG^Uko�[(GJ9�GJI�=>T�=>9�\¡G^I¿X`U`Xb=DL|PJ\
GJR(G^Ubl7T�XW< S PS9 ^ � P^9 ^ !�W I1GJ[HLOPJ\�T�F�=/9;=MG^U�[�UWGJR�=S@ � R�=?PJ\�T�F(=g[�9;XbI1GJ9;lmV�X 	
=>9;=>R(<>=ML
}H=>T k =M=>R¹~�X�m(@CuMGÎG^R(V]~�X�m(@Cu>}]XWLZT�F�=¿[�9;=ML�=>R(<>={X`RQT�F�=¿UWG�T"T;=>9�oªm^:(9�=ÁPJ\�L;G^V�V�U`=ho�R�P�V�=
GJR(V�[r=>9;XbP�Vpo-V�PS:�}�U`XbRnmÁ<h:�9;j^=DL>@�~�P^9�=FH�GJI�[�U`=^nST�F(=>9;=�X`L�Gg<hX`9�<hU`=OPJ\RonH�=MV�oÉ[rP^X`R7T�[H=M9�X`P�Vpo
V�P^:�}(UbX`RnmÎ[rP^X`R7T;L S�� � � W XbR¹~�X�m(@guM} k F�XW<�FQF(G^L�m^9;P k RÆP^:�T!PJ\�T�F(={[r=>9;XbP�Vpo-V�P^:(}�UbX`Rnm[HPSXbR7T S T�F�=Ö<hP^R7T�G^<5TÁ[HPSXbR7T�	 � � Z }r=hT k =>=MR T�F�=ÃI�G^XbR4<MGJ9�V�X`P^XWV G^R(V T�F(=m[r=>9;XbP�VpoÉT k P
}�:�U`} X`R ~�X�m(@fuMG W @ _pX`I¿X`UWGJ9;UblSnCT�F�=M9�=ÖX`L�G]T�9;X`G^Rnm^:�UWGJ9�<h:(9�jS=ÎPJ\!L;G^V(V�Ub=>oÉR(PpV�=m[rP^X`RST�L
S��/� � W X`Rm~�XMmH@(uM}1R�=MG^9 k F�=>9;=OT;F�=Z<h:HL"[�n 	 ��� � PJ\�~�XMmH@(uDG#" L�I1GJX`Rm<>G^9;V�X`P^XWV k GSL>@�G�F�=T�9;X`G^Rnm^:�UWGJ9!L�GSV�V�U`=ho�R�P�V�={<h:(9�jS=gX`L!}(G^9�=MUblÖjpX`L�Xb}(Ub=Snr}(:�T!Xb\�XbT k =>9;=g=>R�UWGJ9�m^=DV$n(XbT k PS:�U`V
}H={T�P^[rP^U`P�mSX`<MGJU`Ublm=vu7:�X`jwG^Ub=MR7T�T�PmT�F�=/T;9�XWGJRªm^:�UWGJ9ZL;G^V(V�Ub=>oÉR(PpV�=g<h:�9;j^={G^R(VÆR�=DGJ9;}7lÃ=FHpo
T�=>RHV�=MV2rZP^[�\�<>:�9;j^=gV�XWL"[(U`GwlS=MVÆX`R ^ oÉ[�UWGJR(=ÎugX`R¹~�XMmH@b�J}Ç@Zq�U`UÇP^T�F�=M9Z[r=>9;XbP�Vpo�( }�:�U`}(L
XbR]~�X�m(@ÇuM}QF(Gwj^=?}r=>=MR¹V�=h\�PS9�I�=DVm\�9;P^I2~�XMmH@ÇuDG�n(G^R(VÖT�F�={}�:�U`}]<hP^R7T�G^<5T![HPSXbR7T;L�PJ\OuMG
F(Gwj^=�=>jSP^U`j^=DV¹X`R7T�PQ[r=>9;XbP�Vpo�( L;G^V(V�Ub=>oÉR(PpV�=Î<h:�9;j^=DL>n ��� � @ÃY!=hT�GJX`U`LÁGJ9;=�XbR4BC=D<�E7FHGJI�ku����^t��É@
a-R]P^R�=¿L"=MR(L�=gT�F(X`LA[(G^[H=M9!R(G^9�9;P k L�T;F�={\�P�<>:(LZP^\�BC=M<�EpF(G^I«�buv���^t��Ç}plÖ9;=ML"T�9;XW<5T�X`Rnm

G�T"T;=>R7T�X`P^R4T�P¹PSR�U`l¼T;F�=0oªHp=DVpo�[HPSXbR7TÁ}(Xk\�:�9�<>GJT�X`P^R(LM@xG�FHG�TÁXWLMn�PJ\OT�F(=Ã}�Xb\�:�9�<>GJT�X`P^R(L{XbR
~)X�m(@$uDG�n7T�F(X`L�[(G^[H=M9OV�=MG^U`LfP^R(Ubl k XbT�FÃT�F�=EonH�=DVpoÉ[rP^X`R7T S =FHpT;=>R(V�=DV W r�PS[�\�<>:�9�jS= $ 	 � nT�F�=¿L�GSV�V�U`=ho�R�P�V�={[rP^X`R7T 	 ��� � n$GJR(VQT�F�=Á[H=M9�X`P�Vpo�V�P^:�}�U`X`RnmÎ[rP^X`RST�	 � � Z%$ PJ\�T;F�={}�Xb\�:�9�o
<>G�T;XbPSR(L¿XbR�~�XMmH@Ou>}�n�T�F�XWL1[(G^[H=M91V�=MG^U`L�PSR�Ubl k XbT�F T;F�=sonH�=MVpo�[HPSXbR7T1=FHpT;=>R(V�=DV"rZP^[�\
<h:�9;j^= $ 	 � n�T;F�=2oªHp=DVpo�[HPSXbR7TÆ[H=M9�X`P�Vpo�V�P^:�}�U`X`Rnm <h:(9�jS= � � � nZG^R(VÒT;F�=xonH�=MVpo�[HPSXbR7TL�GSV�V�U`=ho�R�P�V�=A<>:�9;j^= �/� � @ � RÃT�F(=AP^T�F�=M9�F(GJR(V�n�T�F�XWL�9;=ML"T�9;X`<hT�X`P^RÎT;PÁU`P�<>G^UqonH�=MVpo�[HPSXbR7T}�Xk\�:(9;<MG�T�X`P^RHLfG^UbU`P k Lf:(LfT�P¿I�P^9;=!=DG^L�XbU`l1}�9;PSGSV�=>RmT�F�=/<hPSR(L�X`V�=M9;GJT�X`P^RÃPJ\ÇT;F�=/GJ:�H�X`UbXWGJ9;l
[(GJ9�GJI�=hT;=>9�p k =/<>P^R(L�X`V�=>9 ���©��jwG^Ub:(=MLOP^\)T;F�={<hPSI�[�Ub=�HÃGJ:nHpX`U`X`G^9�lÎ[HGJ9�GJI�=hT;=>9 ` 9�G�T�F(=>9
T�F(G^RÖI�=M9�=MUblÎj�G^Ub:�=DL k F�XW<�FÆG^9�=A9;=MGJU�G^R(VÖ<hU`PSL�=!T;P `�X x(@

& ')(�1@6DC
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a-RÆT�F�XWL�L�=M<5T;XbPSR�n k =gL�T;:(V�lÃT�F�={I¿P�V�=MU$\¡GJI�X`UblÃPJ\�I1GJ[(L IKJMLON PRQ p�� Z � � Z n�9;=M<>P^[�X`=MV
\�9�PSIÕT�F�=/a-R7T;9�P�V�:(<hT�X`P^R*p

IKJMLON PRQTSVU%W>XYU Z []U�[]^_[]` U �
�¼=ÖV�=ML;<h9;Xb}r=ÎT;F�=Ö=>j^PSUb:�T�X`P^R·PJ\OT;F�=ÃT�F�9;=>=Ã[�9�X`R(<>Xb[(G^U�U`P�<>G^U\onH�=DVpoÉ[rP^X`R7T ^ o�[�UWGJR�=

}�Xk\�:(9;<MG�T�X`P^R U`P�<hX�pÁL;G^V�V�U`=ho�R�P�V�=DL>n)[H=M9�X`P�Vpo�V�P^:�}�U`X`RnmSLMn)G^R(V S =�H7T;=>R(V�=MV W rZP^[�\¡LÁG^L?T;F�=
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\�P^9!T�F�XWL
L"[r=M<>X o(=DV]<hPSUbU`=M<hT�X`P^R]P^\�}�Xk\�:(9;<MG�T�X`P^R¹UbP�<hXÉnr\¡GJI�X`UbX`=ML k F�X`<�F¹F(Gwj^=g=�u7:�Xbj�G^Ub=MRST?GJ:�H�X`UbXWGJ9;l
[(GJ9�GJI�=hT;=>9�L ` n7FHGwj^=OT;F�=!L;GJI�=�u7:(G^UbXbT;GJT�X`j^=ZV�=>[r=>R(V�=MR(<h=AP^RÎT�F�=A[�9;XbI1GJ9;l¿[(GJ9�GJI�=hT;=>9
^ k XkT;FÁ9;=ML�[r=M<5T�T�PZT�F�=5onH�=DVg[rP^X`RST�L>@�G�F(G�TCXWL>nJXb\ �` GJR(V �` GJ9;=�X`RgT�F(=fL;GJI�=�<hP^R(R�=M<hT�=MV
=vu7:�X`jwG^Ub=MR(<h=Î<>U`GSL�L/<>P^I�[rP^R�=MRST k XbT�F 9;=ML�[H=D<5T/T;P4onH�=MVpo�[HPSXbR7T{L;G^V�V�Ub=>oÉR�P�V�=DL>n)[H=M9�X`P�Vpo
V�P^:�}(UbX`RnmSL!GJR(V@rZP^[�\¡LMnHT�F�=MRÆT�F�=M9�=gXWLAG1V�X 	
=>PSI�P^9;[�F�XWL"I 2 k XbT�F]I1G^[(LOT;F�= ^ o�[�UWGJR�=
}�Xk\�:(9;<MG�T�X`P^R¼UbP�<>XC\�P^9 `tX �` T�PÖT�F�=¿}�Xb\�:�9�<>G�T;XbPSR¼U`P�<hX�\�P^9 ` X �` nÇGJRHV]=MGS<�F¹[(G^Xb9APJ\
XbR(V�XbjpXWV�:(GJU�I�G^[(L I JMLON�0PqQ G^R(V I J51�JMLOQ NT~P Q F(G^LAT;F�=ÎL;GJI�=�R7:(I{}r=>9gGJRHV¼<>P^9;9�=DL"[rP^R(V�XbRnm
L�T�GJ}�X`UbXbT�lÎP^\)T;F�=/9�=DL"[r=M<hT�X`j^=EonH�=MVÃ[rP^X`RST�L>@

B|UWG^<h=?~�XMmS:�9;=?t¿R�=DGJ9OF�=M9�=S@

a�T¿T;:�9;R(L�P^:�T1T;F(G�T�T;F�=¹_�cOo-B�YZo r�}(Xk\�:�9�<>GJT�X`P^R�V�XWG�m^9�GJI XWL�P^}�T;GJX`R�=DV4\�9;P^I T;F�=
_�cOo-B�YZo ��r2}�Xb\�:�9;<MG�T;XbPSR�V�X`G�m^9�GJI }pl 9;=>I�P�jpX`Rnm [HPS9"T;XbPSR(L1PJ\ ` o�[�UWGJR�=¹}�Xk\�:(9;<MG�T�X`P^R
<h:�9;j^=DL$\�P^9 k F�XW<�F/T;F�=f<>P^9;9�=DL"[rP^RHV�XbRªm ^ oÉ[(U`G^R�=�}�Xb\�:�9�<>GJT�X`P^R{<>:�9�jS=ML)XbRpjSP^U`j^= ��r4[rP^X`RST�L
k F�X`<�F4G^9�=ÎL;G^V(V�Ub=DL/9�G�T�F(=>9/T;F(GJR T;9�:�= r�P^[�\�[rP^X`R7T;LM@Ãa-R GJU`U�<>GSL"=DL>n)T�F�= ` o�[�U`G^R�=1}�Xbo
\�:�9;<MG�T;XbPSR(L k XkT;F , r6. G^9�=Æ<hPSRST�GJX`R�=MV X`R T;F�=]<hPS9�9;=ML�[rP^R(V�X`Rnm ` o�[�UWGJR�=Æ}�Xb\�:�9�<>G�T;XbPSR(L
k XkT;F , �\r{@ . NQPS9�=QL�[H=D<hXMoH<>G^UbU`l^n k =Æ9;=>I�P�j^=ÆGJU`U�P^\A<h:(9�jS=ML i G^R(V j n�GJR(V [HPS9"T;XbPSR(L
PJ\O<h:�9;j^=DL gba�2Oa���a��xa �xa ( a e%a " n�G^R(V " @mc�PÆR�= k <>:�9;j^=ML/G^9�=�G^V(V�=MV X`R¨mSP^X`RnmÖ\�9�PSI
T�F�=Î_�c�o�B�Y�o �\r V�XWG�m^9�GJI­T;PmT;F�=Î_�cOo-B�YZo r+V�XWG�mS9;G^I�}r=M<MGJ:(L�=¿T�F�= ` o�[�UWGJR�=1<>:�9�jS=ML
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\�P^9{_�c�o�B�Y�o �\r GJU`9�=DG^V�lQX`R(<>Ub:(V�=¿X`R7T�=M9;L�=M<hT�X`P^R(LAPJ\�r�PS[�\f<>:�9�jS=Á=MR(V�[rP^X`R7T;L S G)G^E^=>RHL�o
8�P�mSV�G^R�P�j{G^R(V1V�P^:(}�Ub=>oÉR(=�mSGJT�X`j^=>oÉPSR�=�[HPSXbR7T;L W k XbT�FÎP^T�F�=M9�<>:�9�jS=ML k F(=>R1[�9;P�l�=D<5T�=DVÁT�P
T�F�= ^ [�UWGJR(=^@ � :(9�<hP^:(RST k G^L��^t^x�V�XWL"T�X`R(<5TZ9;=�mSXbPSR(Lvp�vJy¿P^RÖT�F(=g9�=DGJU ` G�H�X`LMn�u � � XbR
T�F�=O:�[([H=M9|F(GJUb\ ` [�U`G^R�=OGJR(VÖu ��� <hP^R�l�:nmSGJT�=�9�=vm^X`P^R(L�X`R¿T�F�=OU`P k =M9CF(GJUb\ ` [(U`G^R�=^@�G�F�=
9�=DL":�UbTOX`LOV�X`G^[�U`GwlS=MV1X`RÆ~)X�m(@|t(@�~�P^9O<>P^I�[(GJ9;XWL"PSR k XbT�FÆ~)X�m(@ � n k =?F(GwjS=!X`R(<hU`:(V�=DVÎT;F�=
L�G^I¿=&���AI�G^9�ES=MVÁ[HPSXbR7T�L�P^R¿T�F(=�9�=DGJU ` G�H�X`LCX`RÎ~�XMmH@�t(@C_p=Mj^=M9;G^U�PJ\rT�F�= ` j�G^Ub:�=DLCT�FHG�T
<hP^9;9;=ML�[HPSR(V�=MV]T�PQV�XWL�T;XbRH<5Tg=vu7:�X`j�GJU`=>R(<>=¿<>U`GSL�L�=MLAX`R·~)X�m(@ � GJ9;=ÁX`R T�F�=1L;GJI�=�=vu7:�X`j�G�o
Ub=MR(<h={<>U`GSL�L�=ML�XbR]~�X�m(@Ot�@O_p=>=Sn�\�PS9Z=FH�G^I¿[(Ub=Sn ` j�GJU`:�=DL�Rp:�I{}r=>9;=MV uDy�o�uMt�n(v^x�o�v�uSn(GJR(V
v^vwo�v��!X`RÎ~)X�m(@�t^}�@�G�F(=�<hP^9;9;=ML�[HPSR(V�X`Rnm ^ oÉ[�UWGJR(=O}�Xk\�:(9;<MG�T�X`P^RÎV�X`G�m^9�GJI1LCGJ9;=�T�F�=ZL;GJI�=
G^LC[�XW<5T;:�9�=DV¿XbR1~�XMmH@ � <J@��¼=OI�=M9�=MUblgX�m^R(P^9;=�T;F�=Z<hl7GJRÁ[HPS9"T;XbPSR(LCPJ\rT�F�= ��rÒ<h:�9;j^=S@)~(P^9
=FH�GJI�[�U`=^np\�9;P^I ^ [�UWGJR�=¿u � T�PÆuMt(n7T�F�=/U`=h\�T�oÉF(G^R(V S m^9;=>=MR W L�GSV�V�U`=ho�R�P�V�=?<h:(L�[Ã[(:(L"F(=ML
T�F�9;P^:nmSF¿G?<>lSGJRÁ[HPS9"T;XbPSRÁP^\(T;F�= �\r�<h:(9�jS=^@Cc�:�IÁ}H=M9;L�uDy!G^R(VÖu � GJ[�[r=MG^9�XbRÁT�F�=�L;GJI�=
=vu7:�X`jwG^Ub=MR(<h=/<>U`GSL�L�X`RQ~)X�m(@�t^}�n�}�:�T k =>9;=?XbRQV�XWL"T�X`R(<5T�=�uS:(Xbj�GJU`=>RH<h=/<hUWG^L;L"=DLfXbR � }Ç@
qZL k G^L�T�F�=A<>G^L�=�\�P^9f~�XMmH@ � n k =�F(GwjS=�T�9;Xb=DV¿T�PgI1GJES=OT�F(=�}�Xb\�:�9;<MG�T;XbPSRÎV�X`G�m^9�GJIÑXbR

~)X�m(@AtmGSL!<>P^I�[�U`=hT�=¿G^LZ[HP7L�L�Xb}(Ub=Á}�:�T?I�G^E^=gR(PÃ<hUWGJX`I1LZGSL�T;PmXbT;LA<hP^I�[�U`=hT;=>R�=DL�LM@�� =
GJUWL"PgFHGwj^=ZR(PJT�I1GSV�=!G^R7l1GJT"T�=MI�[�T�T;Pg\�:�U`U`l1=FH�[�UWGJX`R1T�F�=?V�XWG�mS9;G^I T;PgT�F(=!9;=MGSV�=>9D@ � =
F(Gwj^=!P^R�U`lÎG�T�T�=>I�[�T;=MVÃT�P�<hPSI�I{:�R�XW<>GJT�=!T�F�=AT�lp[r=AP^\ÇX`R�\�P^9;I1G�T�X`P^RÃP^R�=AI�XMmSF7T�PS}�T;G^XbR
\�9�PSI&L":H<�FÆG¿}�Xb\�:�9�<>GJT�X`P^RÆV�X`G�m^9�GJIÆ@�:��� ! �Z���"	O�
�C�¿67��'Z'Z�"��
w�Z	O'�� �Z�Z��	��"'!�"� � �

G�F�=>9;=QGJ9;=ÖI1G^R7l·[rP^X`R7T;L1X`R T�F�=¹_�cOo-B�YZo ��r­G^R(V�_�cOo-B�YZo r ` oÉ[�UWGJR(=Q}�Xk\�:(9;<MG�T�X`P^R
V�X`G�m^9�GJI1L�T;F(G�T k PS:�UWVÒ}H=¼XbR7T;=>9;=ML"T�X`Rnm4T;P X`R7jS=ML"T�X�mSGJT�=]X`R I�P^9;=¼V�=>T;G^XbUÉ@!� =¹T;9�=DG�T
P^R�U`l P^R�=ÆL":H<�F4[HPSXbR7TDn�T�F�=ÖU`Pp<MGJU�L�GSV�V�U`=ho�R�P�V�=m[rP^X`R7TMn|F(=>9;=^@·NQP^9;=mL�[H=D<hXMoH<>G^UbU`l^n k =
XbRpj^=DL�T;XMm7G�T;=ÆT�F�=]}(Xk\�:�9�<>GJT�X`P^R(LmPJ\?T�F(= _�c�o�B�Y�o �\r S 9�=DL"[�@ _�cOo-B�YZo r W <h:�9;j^=DL1R�=DGJ9
SVUba�^Ea `EW�X<S x a x a x W @�G�F�XWLA[HPSXbR7T?X`L!PJ\�X`R7T�=M9�=DL�TA}H=D<>GJ:HL"=�G�T `tX x(n SVUba�^
W&X<S x a x W
X`LmT�F�= <h:(L�[ P^\/T�F�=¼I�G^XbR×<>GJ9�V�X`P^XWV�PJ\/T;F�=¼N]G^R(V�=MUb}�9;PJTÖL"=>T S [rP^X`R7T'	 ��� � X`R*~�XMmH@
uMG W @"G�F�XWL¿[HPSXbR7T1XWL�PJ\�T�=MR <MGJU`Ub=DV·T;F�=QL�GSV�V�U`=ho�R�P�V�=Ã[rP^X`R7T1PJ\�T;F�=QN]GJR(V�=>U`}�9�P^T�L�=hTD@
8�l <hPSR(L�X`V�=M9�X`RnmÆT;F�=�onH�=MV�oÉ[rP^X`R7T{}�Xb\�:�9;<MG�T;XbPSR(L?\�P^9 ` j�GJU`:�=ML{R�=MG^9��>=M9�PHn k =ÎGJ9;=1X`R�o
j^=ML"T�X�mSGJT�X`Rnm k F(G�TÁF(GJ[�[r=>RHL/T�P]T�F�=DL"=mL�=hT�LgG^L{G]<hPSI¿[(Ub=�H GJRHGJU`lST;X`<1\¡GJI�XbU`l Sd`�X x W
X`LZ[H=M9"T;:�9�}r=MV k XkT;F¹G1R�PSR�o�<>P^I�[�U`=FHpo-GJR(G^Ubl7T�XW<AT�=M9�IÆ@Oa-R¹BC=D<�EpF(GJI«�ku����^t�� k =¿L"F(P k =DV
T�F(GJT/\�P^9 ` �X xÃT�F�=ÎL;G^V�V�Ub=>oÉR�P�V�=�L�=hT k G^L?GÃT�P^[rP^U`P�mSX`<MGJU�<hX`9�<hU`=¿X`R T�F�= SdUªaT^
W jwG^9�Xbo
GJ}�U`=MLM@Za�TA[�9�P�l�=M<hT�=MVQT�PÃGÎT�F�9;=>=>o�<>:(L�[H=DVÖT�9;X`G^Rnm^:�UWGJ9AL"FHGJ[r={X`RQT�F�= ^ [�UWGJR�=S@�� =¿V�X`V
R�PJTO<hPSR(L"XWV�=M9�X`RÎT;F(G�T�[(GJ[r=>9fT;F�= ��r×<>:�9;j^=ZPS9�XbT;LfX`R7T�=>9�G^<hT�X`P^R k XbT�FmT�F�=?L;G^V�V�U`=ho�R�P�V�=
T�9;X`G^Rnm^U`=^@ G�F�=�[H=M9�X`P�Vpo-V�P^:�}(UbX`RnmSLA[�UWGwl]R�PÖ9;P^U`=¿X`R¼T�F�XWL/}�Xb\�:�9�<>G�T;XbPSR¼L�XbRH<h=¿T�F�=M9�=1G^9�=
R�P^R�=�X`R¹T;F�=�R�=>X�m^Fp}rP^9;F�PpP�V]PJ\ SVUba�^Ea�`�W�X S x a x a x W @ S G�F�=M9�=1GJ9;={[r=>9;X`PpV�o�V�PS:�}�U`XbRªmSL
XbRÖT�F(=/R�=>X�m^Fp}rP^9;F�PpPpVmPJ\ SVUba�^Ea�`�W>X!S � u a � u a x W @ W

G�F�=g}�Xb\�:�9�<>G�T;XbPSR]V�XWG�m^9�GJIÆnrGJRQ=>R(U`G^9 mS=>I�=>R7T�PJ\|~�X�m(@ � R�=MG^9 `:X x�nHX`L!L"F(P k RQXbR
~)X�m(@ ��@.G�F�=/Rp:�IÁ}H=M9�X`Rnm�PJ\�T�F(=/9�=vm^X`P^R(L�V�Pp=ML�R(PJTOI1G�T;<�FÖT;F(G�T�P^\�~�XMmH@ � @

B|UWG^<h=?~�XMmS:�9;=��¿R�=DGJ9OF�=M9�=S@

qZL?P^R(=�G^[�[�9;PSGS<�F�=ML ` X xÆG^UbPSRnmÖG^Rpl]P^R�=¿PJ\fT�F(=�L�XMH¹}�Xb\�:�9;<MG�T;XbPSR <>:�9�jS=ML!T�FHG�T
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9�:�RHL�T;F�9;P^:nmSFÎT�F(=!PS9�X�m^X`R�n7T�F�=?[�FHG^L�= SdUKW GJR(Vm[�9;XbI1GJ9;l�[(GJ9�GJI�=>T�=>9 Sd^
W j�G^Ub:�=APJ\�GJRpl
[HPSXbR7TgX`R7jSP^U`j^=DV]X`R¼T;F�=Î}�Xb\�:�9�<>GJT�X`P^R GJ[�[�9;PSGS<�F�=ML SdUªaT^
WEX S x a x W @0G�F�=ML�=1L"XMH <>:�9�jS=ML
T�F�=M9�=>\�P^9;=�G^9�=�T;F�=O}�Xb\�:�9�<>G�T;XbPSR1<h:�9;j^=DL�\�P^9�G!T k PJo�9�=DGJUboÉ[(G^9;G^I�=hT�=M9 Sd`�W U`P�<>G^U�:�R�\�P^UWV�X`Rnm
PJ\�T;F�=/L�GSV�V�U`=ho�R�P�V�=![rP^X`R7T SdU&[¨U Z [ ^ R�=DGJ9 SVUba�^
W>X:S x a x W W @|8f=M<MGJ:(L�=�T;F�= ` o�[�UWGJR�=
}�Xk\�:(9;<MG�T�X`P^R·V�XWG�mS9;G^IíF(G^L?I�PS9�=¿T�FHGJR P^R�=1}(Xk\�:�9�<>GJT�X`P^R <h:�9;j^=�[(GSL�L�X`RnmÖT�F�9;P^:nmSF¹T;F�=
P^9;XMmSXbR XkTÎIÁ:(L�T1}r=QPJ\?<hP�V�X`I¿=MR(L�XbPSR GJTÎUb=DG^L"TÁT k P XbR T�F(=ÆL�[(GS<h=ÆPJ\AUbP�<>G^U�T k P^oÉ9;=MG^Uko
[(GJ9�GJI�=hT;=>9!\¡GJI�X`UbX`=ML?P^\�I1GJ[(LAPJ\�T�F�=�[�UWGJR(=^@�� =1<hP^R�l�=M<5T;:�9;={T;F(G�T?T�F(=�<>P�V�XbI�=MR(L"X`P^R
X`L{=FH�G^<hT�U`l¹T k P(@Æa-R <>P^R7T�9�G^L"TMn k F�=>R <>P^R(L�XWV�=>9;XbRªmQ=>XbT�F�=M9gT�F(=ÃL;G^V�V�U`=ho�R�P�V�=1U`P�<h:(L{P^9
T�F�=
r�PS[�\CUbP�<h:HL�}7l1XbT;L�=>Ub\�n�T;F�=/L�GSV�V�U`=ho�R�P�V�=?}�Xk\�:(9;<MG�T�X`P^RÖGJ[�[r=MG^9;L�T;P¿}r=/PJ\�9�=DGJU$<hP�V�Xbo
I¿=MR(L�XbPSR1P^R�=�X`R1T;F�=!L�=>R(L�=OT;F(G�T�G^UbUH=vu7:�X`j�GJU`=>R(<>=Z<hUWG^L;L"=DL�PJ\�U`P�<>G^U([�9;XbI1G^9�lÁ[(GJ9�GJI�=hT;=>9
[�U`G^R�=Z}(Xk\�:�9�<>GJT�X`P^RmV�X`G�m^9�GJI1L�\�PS9�R�=DGJ9;}pl¿G^:�H�XbU`X`G^9�l¿[(G^9;G^I¿=>T�=M9�j�GJU`:�=MLfGJ9;=�[�9;=ML�=>R7TfXbR
G{T�lp[�XW<>G^U S T;9;G^R(L"jS=>9�L�G^U W P^R(=ho-GJ:�H�X`UbXWGJ9;l7oÉ[(G^9;G^I�=hT�=M9|\¡G^I¿X`U`l^@

G�F�=Z}�Xb\�:�9�<>GJT�X`P^RÃL�=vu7:�=MR(<h=DL�G^9�=!}H=DL�T�:�R(V�=>9�L�T;P7P�V1jpXWGÁ~�X�m(@.��@�~(P^9�T�F�=?V�=hT�GJX`U`L�PJ\
T�F�=/T;9;G^R(L�XkT;XbPSRÖ}r=hT k =>=MR � oÉ[(U`G^R�=ML/u>o-v�o �Jo��¿U`P7PSEÃGJTOT�F�=g}(UbP k :�[QP^\ � o�[�UWGJR�={R7:(I{}r=>9
v4X`R T;F�=¼X`R(L�=hTD@ dÇGJ}r=>UAT;F�=¹T k P }(9;G^R(<�F�=MLÃPJ\�r�P^[�\{[HPSXbR7T�LÖGSLm:([�[H=M9QGJR(V*UbP k =>9
G^<><>P^9�V�X`RnmAT�P/T;F�=�G�GJE^=MR(L"o�8fP�m7V�GJR(P�jA[rP^X`R7T�\�9�PSI k F(X`<�F¿T�F(=>l�<hP^I�=S@Cq!LCT�F(=ZqÒj�GJU`:�=
[�9�P�m^9;=ML;L"=DL�\�9�PSI&U`Pp<MG�T;XbPSR(L/u?T�F(9�PS:nm^F �1X`R]~)X�m(@��^G(n�T�F(=gUbP k =>9O}(9;G^R(<�FÃP^\CT�F�=�rZP^[�\
}�Xk\�:(9;<MG�T�X`P^RHL S T�F�=¿<hU`PSL�=>9�T;PmjS=>9�T�XW<>GJU)XbR]T�F�=¿XbRHL"=M9"TAPJ\�~�XMmH@ �^} W I�P�jS=ML�\�9;P^I29;XMmSFST!T�P
Ub=>\�TM@�8fXb\�:�9�<>G�T;XbPSR(L�P�<><>:�9 k F�=MRÃT;F�XWLOUbP k =>9&rZP^[�\C}�9�GJR(<�FÆ<h9;PSL;L�=MLfT�F(9�PS:nm^FÃT�F�=gT�F�9;=>=
[HPSXbR7T;L¿X`R(V�XW<>GJT�=MV4}7l T;F�=ÆGJ9;9�P k Lvp{T;F�=QL�GSV�V�U`=ho�R�P�V�=m<>:(L"[ [HPSXbR7TDn�T�F�=Ö[rP^X`RST k F�=M9�=
T�F�=�:([�[H=M9\r�PS[�\
}�9;G^R(<�F�XbR7T;=>9�L"=D<5T;L�T;F�=O9;XMmSFST�oÉFHGJR(V¿L"XWV�=OP^\HT;F�=ZL;G^V�V�U`=ho�R�P�V�=fT�9;XWGJRnmSUb=
S UWGJ}r=>U`Ub=DV|rOo�_�cÑ[�9;P�lh@ZX`R7TM@ W n�G^R(VÆT�F(=�G�GJES=>R(L"o�8fP�mSV�G^R�P�j1[HPSXbR7TD@�� =ÁR(PJT�={T�F(GJT!T;F�=
}�Xk\�:(9;<MG�T�X`P^R·V�XWG�mS9;G^I XWL?T�F(=ÃL;GJI�= k F�=hT;F�=>9 k =m<>P^R(L�XWV�=>9 �>H7T;=>R(V�=MV8r�PS[�\OP^9�rZP^[�\
[HPSXbR7T;LM@¿a-R G^UbU|<MG^L�=MLA=FH�<>=>[�TgGJU`P^RªmmT;F�= �\r+<h:(L�[ <h:�9;j^=Sn
T�F�XWL/XWL?9�=MU`GJT�X`j^=>U`lQP^}pjpX`P^:(L
L"X`R(<h=!T�F(=���r*[rP^X`R7TfX`R4uS:(=ML"T�X`P^RmXWL�GJU k Gwl�L�GgT;9�:�=�r�PS[�\)[rP^X`R7TM@>G�F�=��\rØ<h:HL"[Ö<h:�9;j^=
X`LOI�PS9�=gL�:�}�T;Ub=S@5G�F�XWL�<>:�9�jS= k GSL�XbRH<hU`:(V�=MVÆX`RÆT�F(= �\r�oÉPSR�Ublm}�Xk\�:(9;<MG�T�X`P^RQV�XWG�mS9;G^I PJ\
~)X�m(@7s�nJ}�:�T�R�PJT�X`R�T�F�=&r�oÉPSR�U`lg}�Xb\�:�9;<MG�T;XbPSR�V�X`G�m^9�GJI PJ\$~�XMmH@Jy/L"X`R(<>=fPSR�=>XbT�F�=M9�L"XWV�=�PJ\
T�F�=/}�Xb\�:�9�<>GJT�X`P^RQ<h:�9;j^=SnpT�F�=Á<hP^9;9;=ML�[HPSR(V�X`Rnm�rZP^[�\�<h:(9�jS= k G^L�I�=M9�=MUblmG�U`X`R�=gL"=vm^I�=>R7T
k XkT;F GJR =>R(V�[HPSXbR7TM@ rZ=>9;=^n|F(P k =Mj^=>9Dn k =ÆGJ9;=Ã<>P^R(L�XWV�=>9;XbRªm¹GJU`UfT�F�9;=>=ÆL"=>T;L{T�P�m^=hT;F�=>9D@
a-R¼[(G^9"T;X`<>:�UWGJ9Dn
T�F�=1X`R7T�=>9�L�=M<5T;XbPSR¹P^\�T�F(= S U`P k =M9 W r�PS[�\fL�=�mSI¿=MR7T k XbT�F T;F�=�UbP k =>9?U`=h\�T
L"XWV�=�P^\rT;F�=!L;G^V(V�Ub=>oÉR(PpV�=�T�9;X`G^Rnm^U`=�<�F(GJRªm^=ML|P^9;Xb=MRST�G�T;XbPSR�GSL�qÒ[HG^L;L"=DLCT�F�9;P^:ªm^FÎG?j�GJU`:�=
\�P^9 k F(X`<�FÒT;F�= ��r <h:(9�jS=]F(G^LÃG <>:(L"[Op¼T;F�=¹U`P k =>9�rZP^[�\g}�9�GJRH<�F GJ[�[�9;PSGS<�F�=ML¿T;F�=
UbP k =>9�G)G^E^=MR(L�o-8fP�m7V�GJR�P�jÃ[HPSXbR7T?T;G^Rnm^=MR7T!T;PÃT;F�=1L�GSV�V�U`=ho�R�P�V�=�<h:�9;j^={\�9�PSI }H=MUbP k XbR� oÉ[�UWGJR(={s�n(}(:�T�\�9;P^I�G^}HP�jS=/XbR � o�[�UWGJR�=gy(@ � RÆT;F�={V�X`jpX`V�X`Rnm1U`XbR(=^nHT�F�=�rZP^[�\|<>:�9�jS=ML
GJ[�[�9;PSGS<�F�=ML�T�9�GJRHL"jS=>9�L"=OT;P¿T�F�=gL;G^V�V�Ub=>oÉR�P�V�=?<h:(9�jS= S k F�=>9;=ZT;F�=?\�:�U`U��\r�<h:(9�jS=Z\�PS9�I1L
G¼<>:(L"[ W @ 8f=hT k =>=MR � o�[�UWGJR�=DL¿y GJRHV � T�F�=ÆL�GSV�V�U`=ho�R�P�V�=ÃT�9;X`G^Rnm^U`=m9;PJT�G�T�=DL¿9�PS:nm^F�U`l
P^R�=>o�L�X HpT;F¼P^\�GÃ\�:�U`U|9;PJT;GJT�X`P^R XbR T;F�=Î<hU`P�<�E k XWL�=¿V�X`9;=M<5T;XbPSR�@1a-R T�F�=1[(9�P�<h=DL�LMn
T�F(=�GO8
[HPSXbR7T!PSRQT�F(=Á9;XMmSF7TZXbR ^ oÉ[(U`G^R�={yÎ[HG^L;L"=DLOT�F(9�PS:nm^FQT;F�=ÁL;G^V(V�Ub=>oÉR(PpV�={<h:(L�[¹G^R(VQ=>RHV�L
:�[ÆP^RÃT�F�=/U`P k =M9�Ub=>\�TZUb=vm�PJ\ÇT;F�=?T�9;XWGJRnmSUb=?X`R ^ o�[�UWGJR�= � @
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a-RÎT�F(=![�9;=>jpX`P^:(LfL�=M<5T;XbPSR k =!V�XWL;<h:(L;L"=DVÎ}�Xb\�:�9�<>GJT�X`P^RÃ<>:�9;j^=ML�XbRmT�F�=/G^:�H�XbU`X`G^9�l ` [�UWGJR�=
T�F(GJT)L"=M[(GJ9�G�T;=MV!=vu7:�X`j�GJU`=>R(<>=|<hUWG^L;L"=DL
PJ\ ^ oÉ[�UWGJR(=�}�Xk\�:(9;<MG�T�X`P^R/V�XWG�mS9;G^I1L>@*G�F�=DL"=|<>:�9;j^=ML
GJ9;=�GJU`U(<hP�V�X`I�=>R(L�XbPSR�o�P^R�=OX`R�T�F�=!GJ:�H�X`UbXWGJ9;lg[(G^9;G^I¿=>T�=M9|[�UWGJR�=S@ � =�R�P k <hUWG^L;L"Xb\�lgT;F�=ML�=
}�Xk\�:(9;<MG�T�X`P^R <h:(9�jS=MLM@�N]P^9;=�mS=>R�=M9;G^UbU`l^n k =1GJ9;=1<hUWG^L;L"Xb\�lpXbRnmÖ}�Xb\�:�9�<>G�T;XbPSR(LA\�P^9?\¡G^I�XbU`Xb=DL
k XkT;FmT k PÁ9;=MG^U
[�9�X`I1GJ9;l�[(GJ9�GJI�=hT;=>9�L>@�G�F�=/L"T;G�T;=>I�=>R7T�L�}H=MUbP k GSL�L�:�I�=!T k P�GJ:�H�X`UbXWGJ9;l
[(GJ9�GJI�=hT;=>9�L1GJUbT�F�PS:nm^F G^R(GJU`P�mSP^:(L�L"T;GJT�=>I�=MRST�LÎF�PSU`V \�PS9ÃG^R7l Rp:�I{}r=>9ÃPJ\gGJ:�H�X`UbXWGJ9;l
[(GJ9�GJI�=hT;=>9�L>@�� =mV�X`jpX`V�=�T�F�=Î<>U`GSL�L�X or<>G�T;XbPSR¼X`R7T�PÆT k PQ[�9;XbI1GJ9;l2mS9�PS:�[(Lvp!T;F�PSL�=�T�FHG�T
XbRpj^PSUbjS=O}�Xb\�:�9;<MG�T;XbPSR1[HPSXbR7T;L k F�XW<�FmGJ9;=OUbP�<MGJU(X`R1T;F�=!L�X Hpo-V�X`I¿=MR(L�XbPSR(GJU SdUªaT^Ea `EW L�[(G^<>=^n
GJR(V�T;F�PSL�=OT;F(G�T�GJ9;=�R�PJTD@�qZ<5T;:(GJU`U`l^n7T�F�=!P^R�U`l�j�GJ9;X`G^}�Ub= k F(X`<�FÎXWLfGJU`UbP k =MVÁT�PÁ}H= ,"R�PSR�o
UbP�<>G^U .¿XWLfT�F�=/[(F(G^L�=?jwG^9�XWGJ}(Ub= U @�G�F(X`L�XWLO}r=M<>G^:(L�= k =/GJ9;=/<hP^RHL"XWV�=>9;X`RnmÁU`P�<>G^U
\�=MG�T;:�9;=ML
PJ\�T�F(={[�9;XbI1G^9�l Sd^
W [�UWGJR�={T�F(GJTA<�F(G^Rnm^={GSL�T;F�=ÁG^:�H�XbU`XWGJ9;lÃ[(G^9;G^I�=hT�=M9 SV`EW XWL!jwG^9�X`=MV
S }plÃG^RÖG^9�}�XbT�9�GJ9;X`UblÎL�I1GJU`U�GJI�P^:�R7T W @.� =?T�9;=MG�T�T;F�=/R�P^R(UbP�<>G^Uqm^9;P^:�[ o(9�L�TD@
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c�PJT;=�T�F(GJT�T�F�=�GSL�L�:�I�[�T;XbPSR(LCPJ\rP^:�9�Fplp[HP^T�F�=DL"XWL�GJ9;=OL�GJT�XWL�oH=MV{\�P^9CT�F(=�onH�=MVpo�[HPSXbR7T�_�c{n
B�YÁn �\rgnJG^R(V�rÒ<h:�9;j^=DL)=�H�<h=>[�T�GJT ` X x(n k F�=>9;=fT�F�=Z_�c G^R(V¿B�Y�[rP^X`RST�L|V�=vm^=>R(=>9�G�T�=
T�P�G{[rP^X`R7TM@�~�PS9 ` �X x/T;F�=Eo(9�L�TfT�F�9;=>=?GJ9;=!<>UbP7L"=DVÎ<h:(9�jS=MLfGJR(VÎT�F�=
rØL"=>TfXWL�G{[(G^Xb9fPJ\
UbX`R�=gL�=�m^I�=MRST�L>@
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G k P1}�Xb\�:�9�<>GJT�X`P^RQ<h:�9;j^=DL k F�XW<�F]GJ9;=!T;9;GSV�XbT�X`P^R(G^UbU`lÃ<>PpV�XbI�=>RHL"X`P^R�o�P^R(= S L�GSV�V�U`=ho�R�P�V�=MLMn
[H=M9�X`P�Vpo�V�P^:�}�U`X`RnmSLMn�GJR(V rZP^[�\¡LMn�\�PS9{=FH�G^I¿[(Ub= W U`XbjS=mX`R4T�F(=Î\�P^:(9"o-V�X`I¿=MR(L�XbPSR(GJU SVUba�^
W
L"[(GS<h=¿\�P^9�oªHp=DV¼G^:�H�XbU`XWGJ9;lQ[(GJ9�GJI�=hT;=>9?j�GJU`:�=MLM@0G�F�=DL"=1<h:(9�jS=MLMn$P^9gV�X 	r=M9�=MR7Tg[(GJ9�T;LAPJ\
T�F�=ÆL�G^I�=Ã<h:(9�jS=^n�<>G^R4F(Gwj^=m[HPSXbR7T;L k F�XW<�F4F(GwjS=mV�XWL�T;XbRH<5T U j�GJU`:�=DL{}�:�T�G¼<hP^I�I�P^R^ j�GJU`:�=^@]�ÒF�=>R T�F�=Q<>:�9�jS=ML¿GJ9;=ÖG^U`L�P]T�GJRnmS=>R7T�XbR T�F�=MXb9 ^ [�U`G^R�=Ö[�9�P�l�=M<hT�X`P^R�n�T;F�=
UbP�<>G^UCT�PS[HPSUbP�m^l]P^\�T;F�=>X`9gX`RST;=>9�L"=D<5T;XbPSR¼X`R T�F�= ^ [�UWGJR�=1XWL/:�RHL�T�GJ}�U`= k XkT;F·9�=DL"[r=M<hT/T�P
[H=M9"T;:�9�}HG�T�X`P^R{}7l?T;F�=�GJ:�H�X`UbXWGJ9;l![HGJ9;I¿=>T�=M9vp$T;F�=�<h:�9;j^=DLÇ<>G^R{=MXkT;F�=>9�[�:(L�FgT;F�9�PS:nm^F{=MG^<�F
PJT�F(=>9?P^9?L"=M[(GJ9�G�T;={\�9;P^Ií=DG^<�F]P^T�F�=M9M@¿_p:(<�F }�Xk\�:(9;<MG�T�X`P^RHL!X`R(<>Ub:(V�={T;F�PSL�=�U`G^}H=MUbU`=MV¹XbR
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a�\OT�F�9;=>=Ã[HPSXbR7T;L¿GJ9;=1P^R4T�9�G^V�XbT�X`P^R(G^U�<>PpV�XbI�=>RHL"X`P^R�o�P^R(=m<h:�9;j^=DLgGJRHV·F(Gwj^=ÃV�X`L"T�X`R(<hT U
jwG^Ub:(=MLO}�:�TAG1<hPSI�I¿PSR ^ j�G^Ub:�=Sn�T;F�=>RÆT;F�=gU`Pp<MGJU$T;P^[rP^U`P�mSlÎPJ\CT�F(=g[�9;P�l�=M<hT�X`P^RÃT�P1T;F�=
^ [�UWGJR�=�<>G^R¼<�F(G^Rnm^=¿G^LZT�F�=�GJ:�H�X`UbXWGJ9;lÆ[(GJ9�GJI�=>T�=>9!X`LAj�GJ9;X`=MV$@{_p:H<�F¹}�Xb\�:�9�<>G�T;XbPSR(L!XbR
XbR(<>Ub:HV�=1T�F(PSL�=1U`G^}H=MUbU`=MV X`R T�F�XWLg[HGJ[r=>9{GSL �\r�o ��rOo �\rgn��\rOo �\r�o-_�cgnOr�o r�o-_�c{n���rOo
�\rOo-B�YÁnnrOo rOo-B�YÁn(B�Y�o-B�YZo ��r×G^R(VÆB�YZo�B�Y�o rØ[�9;P�l�=M<hT�X`P^RÃXbR7T�=M9;L�=M<hT�X`P^R(LM@
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a�\�T k PÃ[HPSXbR7T;LMnrP^R�=¿GmV�XWL�T;XbRªm^:�XWL"F(=MVQ[rP^X`R7T!PJ\�GmL"[r=M<>X o(=DV]}�Xb\�:�9�<>GJT�X`P^R]<h:(9�jS= S GÎT�9�G�o
V�XkT;XbPSR(GJU)<hP�V�X`I¿=MR(L�XbPSR�o¦T k P¿[HPSXbR7T W G^R(VmT�F�=/P^T�F�=M9OP^RQG�L"[r=M<>X o(=DVÖ}�Xk\�:(9;<MG�T�X`P^RÆ<h:(9�jS=^n
F(Gwj^=¿V�X`L"T�X`R(<hT U j�G^Ub:�=DLA}�:�TgGÃ<>P^I�I�P^R ^ j�GJU`:�=^n�T�F�=MR¹T;F�=¿T�P^[rP^U`P�mSlÆPJ\�T;F�=>X`9?[�9;PJo
l�=M<5T;XbPSR4T;P]T�F(= ^ [�UWGJR(=Ã<>G^R <�F(G^Rnm^=mGSLgT;F�=ÃG^:�H�XbU`XWGJ9;l¼[(G^9;G^I�=hT�=M9{XWL{j�G^9�X`=MV$@¨G�F�=
V�X`L"T�X`RnmS:�X`L�F�=DVÁ[rP^X`R7T�<>G^R¿=MXkT;F�=>9�}H=OX`R7T�=>9;X`P^9CT�P?T;F�=�L�[H=D<hXMo(=MV¿}�Xb\�:�9�<>G�T;XbPSR1<h:�9;j^=Sn^G^LCXWL
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lÆ_�c!<h:(L�[�o �\rØ[�9;P�l�=D<5T�X`P^RÖX`RST;=>9�L"=D<5T;XbPSR
E*YAc � o-B�Y�[�9;P�l�=D<5T;XbPSRÃX`R7T�=>9�L�=M<5T;XbPSR
UgB�Y�o �\r×T;G^Rnm^=MR7T�[(9�P�l�=M<5T;XbPSRmX`R7T�=>9�L�=M<5T;XbPSR
I YAc � o �\rØ[�9;P�l�=D<5T�X`P^RÖX`RST;=>9�L"=D<5T;XbPSR
R ��rOo �\rOo-B�YØ[�9;P�l�=D<5T;XbPSRÃX`R7T�=>9�L�=M<5T;XbPSR
P B�Y�o �\r×T;G^Rnm^=MR7T�[(9�P�l�=M<5T;XbPSRmX`R7T�=>9�L�=M<5T;XbPSR
[�_�c�o�B�YØT;G^Rnm^=MRSTO[�9;P�l�=D<5T;XbPSRÃX`R7T�=>9�L�=M<5T;XbPSR
u*_�c!<h:(L�[�o-B�Y�X`R7T�=>9�L�=M<5T;XbPSR
9 � c � o�B�Y×[(9�P�l�=M<5T;XbPSRÃX`R7T�=M9;L�=M<hT�X`P^R
L]_�c!<h:(L�[�o-B�Y�[�9;P�l�=D<5T;XbPSRÃX`R7T�=>9�L�=M<5T;XbPSR
T]V�PS:�}�U`= � c � [rP^X`R7T;L S T�F�=?T k P � c � [HPSXbR7T;L�FHGwj^=/<hP7GJU`=ML;<h=MV W
:ØYAc � o�_�c�[�9;P�l�=D<5T�X`P^RÃXbR7T;=>9�L"=D<5T�X`P^R
j�GO8�o-B�Y�[�9;P�l�=D<5T�X`P^RÃXbR7T;=>9�L"=D<5T�X`P^R
k � c � o ��r*[�9;P�l�=D<5T;XbPSRÃX`R7T�=>9�L�=M<5T;XbPSR
H×B�Y�o-B�YZo ��r*[(9�P�l�=M<5T;XbPSRÃX`R7T�=M9;L�=M<hT�X`P^R



� � �F� 
��2� � v��

EH1

EH2

EH3

PD1 SN1

EH6

EH6
SN3

EH4EH5

EH4

b)

EH2

EH1

EH3
EH4

EH5

EH6

EH4

EH6

a)

H1/2

H0/1

~)X�m^:(9�=¿u�p Ê7�>��� ®��¯$° ±(² ³�ª�µ�Ë4ª º ¸��»Q¸Æ½ ª ©Ç� µ Ô^�M�/�f�J�7�/�;�����5�>�����g�;�D�/�7�^���5�g¢7�7��¢{¢��D�S�p�^ 
�h�������|�M�
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Ç¨4���£������� µ ¥S��
�©S�
�>Èw���7�� �
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a)

Self tangent PD curve
 (PD-PD tan. proj.)

Cusp on PD curve
   (PD Cusp)

b)
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�£�^�5�^ ¡���D�����O���;�����J�J É�^�D�S¢7�����7§D���M�7�£��Ä?� µ �C�7� ½   À �M���S���O�>� ¾ �S�����m���7�A�������k�J�J �^�D�S¢7�����7§Î�������7�?¢S�£�W�S�����>������ÄÖ¢ µ ï��M�-�����-���M�p�S���S§Ã���;�����J�J É�^�D�S¢7�����7§Î���S� À ���A���Æ���7�¿ï*�S�k�M�7�



� � �F� 
��2� � �Sv

a)

Cusp on EH
(EH cusp)

Self tangent EH
 (EH-EH tan. proj.)
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a)

H-SNcusp int.
 (= TB-SNcusp int.)

H-SN transverse
 int.(= EHcusp)

H-SNcusp proj. int.

H-H-SN proj. int.

H-TB proj. int.

H-SN tan. proj.

b)

2

lower Hopf branch

upper Hopf
 branch

TB

SN cusp
H-SN proj.int.
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