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x <@?BADayc%VXcW_bc%f�ghCFU{z|CiI$Tb_bc%f5Uy}B=�Vo^Df5^0~�fmadVoEiA�uSO0CiaWn5CFw
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���h�����@�������������|�+���i���t�1�������@�h���F�S�'�����5�m�t�o���@�]�+���i���t���������m i~�f�JtfmpoCFTDI$f5AbcrCFg@cWlDfk¡�Von5lbc%I�stfmUy}

O�f5aWlD¢£CFJ¤VoADayc¥GF�DVXpoVecWs¦pXf�GF^ba�c%C�I$V�§�VoADE0CFgMcdw�C¦aW_D�badc¥G`ADnmf5a+aWfmTDGFU%G`cWfm^¨�bsQnmCFAbc¥GFn�c��DCF_DAD^@GFUysS<
[(f5c$c%lDf©G�§bVXa/ª«VXa$TDf5UWTDf5AD^DVXnm_DpoGFU$cWC¨G¤TDpoGFADf�C`g2�DCi_DAb^@GFUds¬GFAD^ª¯®8°¤nmCFUWUWf5aWTDCFAD^Da/c%C«GFA
_DADTbfmUdcW_DUW�bfm^¨TDpoGFADfF<±jklDf�cW_DUW�b_Dpof5Abc�I:Ve§�VXADE�²5CiADf/VXa�pXVoI:VXcWfm^��bs�ghUWCiA�c+ª�®´³@µr¶h·d¸�¹º°0ghUWCiI
lDfmG`J£s¤ghpo_bVo^¤adVo^Df/GFAD^»�bs¼ghUWCiAbc+ªQ®½³v¾¿¶h·d¸�À3°0ghUWCiI,poVXEilbc'ghpo_DVX^�<ÁO�Ve§tc%_bUWf�CFgkcdw�C¦ghpo_DVX^Da�VXa
nmCFAbghVoADf5^��Df5cdw�fmfmA�c%lDf5aWf2cWw�C�ghUWCiA�c%a�Â�poG`stfmU{³v¾¦À¬ª$À³\µ�¸�Ã

Ä��@�������F�MÅÆ���S�F���Ç�����b�m ±È|f5ghCiUdf�T@G`aWa�CFgkG�aWlDCFnm¢�w{G`Jtf��DCFcWl«poVXÉ£_DVo^Da2w�f5UWf/ayc%VopXp{ÊËw�f5UWf/G�c�UWf5adcmÌ
ÍÎ ¶hÏ]Ð%ÑSÐ¥ªbÐd·�ÀÒ°i¸:ÓÔ°�Õ�GFAD^»ª¤®½Ö`×ÙØ5×�¶�Ï]Ð%ÑD¸2w{GFa�TDfmUyc%_DUd�Dfm^»n5CiAbc¥G`n5c��DCi_bAD^@GFUysv<ÁÚÛf�nmCiADadVo^Df5U
poVXADf�G`U/ÂhaWI$GFpop�GFI:TDpoVec%_D^bfÆÜ�TDfmUyc%_DUd�@G`cWVoCiA�Ì�ÝËÞ�Ö`×ÙØ5×WÝ(ß àFÃÁ?BA«cWlDVoa�n�GFadf�c%lDf�aWlDCin5¢¼w{G�J�f�TDGFaWadfma
TDf5Udc%_bUW�@G`cWVoCiAba{É£_DVXnm¢£pXsSÌD·yá1ß â@×ÙØ5×hãSÝ�äÖFå¥×ÙØ5×WÝÙÐ�w�lDfmUdf'·yáMVXa{adlDCin5¢/w{G`Jtf�T@G`aWa%G`Eif$Â�aWCFADVon�ÜMcWVoI:fFu\âD×ÙØ5×
Voa�G©cdstTDVonmGFp9w{G`Jtf5pofmAbEFc%læÂ�CFU�aWT@G`nmf�aWnmGFpof�Ü�CFg{TDfmUyc%_DUd�@G`c%VXCiADa5uçGFAD^4Ý�äÖFå¥×ÙØm×dÝ(Voa�cdstTDVonmGFp9JtfmpXCinmVecWs
G`g�cWfmUkaWlbCinm¢/w{G`Jtf'T@GFada%GFEif`<

è]�5�F�b�����Ç�����¤�F�S������é���êS�B���Ç��Å'���ë�Æ�t�¥�m �ì{ADVXJtf5UWa%G`pçGFays�I:TbcWCFc%VXnma�ghCFpopoC`w�a{cWlDf�c%UWGFADadVXc%VXCiA0adc¥G`Eif
G`c�poG`c%f�cWVoI:f�·1í âSãSÝ�äÖ`å�×PØm×WÝPÃ@î¿_DAbn5c%VXCiADa{³@ïr¶�·d¸MGFadstI:Tbc%CFcWVonmGFpXs:c%UWGFADadghCFUWIºcWC�TDCFw�fmU�poG`wð^bfmTDf5A�}
^Df5ADnmf5am<]O�V�§�VoADE$Voa�G`nmnmCFI$T@G`ADVof5^��bs�n�GFadn�GF^bf�CFg1fmAbpñGFUdEiVoADE:CFg1^DCFI$VXA@GFAbc{aWnmGFpof�CFg�G$cW_DUW�D_bpofmA�c
I:Ve§�VoADE�²5CiADf`<]ì�AD^Df5U�n5CiAD^DVec%VXCiA©òó®ô°�f�§bGFn�c�adn�GFpXVoADE�poG`w�a'GFUWf`Ì]³ Y�õµ ö · Y�÷ëø GFAD^¤³Dù õµ ö · KÇ÷ ùÆÐ
w�lDf5UWf+ò«VXa�^Df5ADaWVecWs�U%G`cWVoCDu x ~úG`AD^�ûi~úI$GFUW¢�^DVXI$f5ADaWVXCiA�C`g1aWT@GFn5fF<�jklbfmaWf+adn�GFpXVoADEFa�GFUdf�n�G`ponm_t}
pñG�c%fm^�VXA0CF_DUkw�CiUW¢\<@jklDf'aWnmGFpoVXADE�f�§�TDCiADf5Abc%a xiüiý GFAb^ Z�ü û:G`UWfþ^Df5cWfmUdI$VXADfm^0�bs/cWlDf�I:fmn5l@GFADVXaWI
CFgÁUWf5^DVoayc%UWVX�D_bcWVoCiA�CFg¿ªbÿ{nmCiI:TDCiAbfmAbc�CFgÁI$CiI:fmA�c%_DI ghUWCiI	aWI$GFpopvVoAbcWC�c%lDfþpñG`UWEif2adn�GFpXfmam<

î¿CiU�ò �® °�cWlDf�f�§�TDCiAbfmAbcWa xFüiý GFAD^ Z�ü û/^bf5ghVoAbf�c%lDf+�DC`cWc%CFI poVXI$Vec{CFg9G�UWGFADEif+C`g9TbCiaWadVo�DpXf
J�GFpo_bfma(ghCiU]�DCFcWl'gh_DAbn5c%VXCiADaÁ³@µr¶h·d¸]GFAD^�³v¾Á¶h·d¸�Ã�R�_DU x ~ó^DVXUWf5n5c]AD_DI:fmUdVonmGFpHaWVXI$_DpoG`c%VXCiADa�G`c±^DVXg�ghf5UWfmA�c
J�GFpo_bfma�ò�� à�adlDCFwðcWl@G`c����	��³@ï]ã
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jklDf¦¡�Von5lbc%I�stfmU�}yO�f5aWlD¢£CFJóVoADayc¥GF�bVopoVecWsQadc%GFUdcWa$c%CQ^Df5Jtf5poCiT¬G`g�c%f5U$n5UWCiadaWVoAbE¯Â�TDGFaWaWGFEifÆÜ��bsóG
aWlbCinm¢»w{G`Jtf�CFg2GQnmCFAbc¥GFn�c��bCi_DAD^@G`UdsS<9?BA¬n�GFadf�CFg2adI�G`popkCiA¬GFI$TbpoVXcW_D^Df�VoAbVXc%VoGFp|TbfmUdcW_DUW�DG`c%VXCiA
f5JtCipX_bc%VXCiA�VoA+c%VXI$fkTbUWCin5fmfm^ba|VoA+cWlDUWf5f�ayc¥GFEif5a�Â�w�f�adl@GFpXpD^DfmadVoEiADG`c%fkc%lbfmI ?¥u£?B?çGFAb^$?B?B?yÜ�<t={c�aWlDCiUyc
GFn5Ci_DadcWVon�adc%GFEif�?��ÁghCiUWI$G`c%VXCiA+CFg�G'Abf�GFU1�DCi_bAD^@GFUys�JtfmpoCFnmVXcds�ghVof5po^+n5CiI$Tbpof5cWfma5<HjklDVoarghVof5po^�GFTbTDf�GFUda
^D_Df+cWC�VXAbc%f5U%GFn�c%VoCFA©CFg|n5CiAbc%GFn5c'�DCi_bAD^@GFUys¦w�VXcWl¤G�aWlbCinm¢¦w{G`Jtf`<Á;{f�GFUþ�DCF_DAD^@GFUys¦ghVof5po^©^Df�ghVoADf5a
c%lbfþgh_bUdc%lbfmU�lbst^DUWCF^bstA@GFI:Von�G`p��kI:CFc%VXCiA�<

~�_DUWG`c%VXCiA�CFgçG`A�GFn5Ci_Dayc%Von2ayc¥GFEFf'VXa�GF�DCi_�c

·yá �&â@×PØm×hã���� ×ÙØá Ã ¶yàÆ¸

ÚÛlDf5UWf�â@×ÙØ5×¿VXaMcWstTDVXn�GFp(c%UWGFADayJ�f5UWadf�aWnmGFpofþCFg¿VoADVec%VoGFp�TDf5UdcW_DUW�@G�c%VoCFADamu	� � ×PØá VXa�I$VXADVoI$GFp\ghUWCiI3adCiADVXn
JtfmpXCinmVec%Vof5a�G`g�c%f5U+aWlDCFnm¢£a�CiU:G`g�cWfmU+f�§bTDGFADaWVXCiAów{G�J�f`<1?BAónmGFaWf0CFg�_DaW_@G`p{f5É£_@G`c%VXCiA»CFg�ayc¥G`cWf�c%lDVXa
Voa�aWCiADVXn/JtfmpoCFnmVXcds¤VXA¨lDf�G�Jts«EHGFa+�Df5n�GF_Dadf�TbUWfmadaW_DUdf�Voa+nmCFAbc%VXAD_DCi_Da�G`c�nmCiA�c¥GFn�c��DCi_DAD^DGFUds«GFAD^
��á ��
 �Sã�@<

jklDf1f�§�TDUdfmaWadVoCiA�Â Z Ü�VoADn5po_D^Df5a�aWTDGFnmf1aWnmGFpof�âD×ÙØ5×vÂ�ADCFc(GFI$TbpoVXcW_D^DfÁÖFå¥×ÙØm×hÜ�GFa]GFn5Ci_DadcWVonrVXAbc%f5U%GFn�c%VoCFA
CFgSc%lDfkn5_DUdJtf5^�nmCFAbc¥GFn�c1�DCi_DAb^@GFUds�w�VXc%l+cWlDfknm_DUyJtfm^�adlDCin5¢�w{G`Jtfma�nmCiA�c%VoAb_Dfmaçw�lDVXpofkadlDCinm¢�w{G`Jtfma
w�VopXprADCFc�^DfmT@G`Udc�ghUdCiI �DCi_DAb^@GFUds¼CiAQc%lDf$pñGFUdEif$^bVoadc%GFADn5fma�¹ºâD×ÙØm×�<Á?BA�c%fmUWGFn5cWVoCiAQVoa'n�GFUdUWVXfm^«Ci_�c
�bs�I:f�G`ADakCFg¿G�adfmUdVofma�CFg±Ci�bpoVoÉ£_Df2adCi_DAD^�w{G`Jtf5a{w�lDVXnml0I$C`J�f2VXA/c%lDfþf�§bTDGFAD^DVXADE�pñG`stfmUk�bf5cWw�f5fmA
aWlbCinm¢£a�GFAD^��DCi_DAD^DGFUdsS<tjklDVoaMVXAbc%f5U%GFn�c%VXCiA$n5UWfmG`c%f5a|JtCiUdcWVonmVecWs+w�lDVXnml/^bf5ghVoAbfmaMI:CFc%VXCiA$G`c|ayc¥GFEFfmaM?B?
GFAD^0?B?B?��Æ<

=�c�G�adc%GFEif�?B?�ADfmGFU2�DCi_bAD^@GFUys¦JtfmpoCFnmVXcds�ghVXfmpo^©^bfmn�G�s�a�G`cþUdfmI:CFJ�GFpçghUWCiI½�DCi_DAb^@GFUds¦CiA�^DVoa�}
c¥G`ADnmf5aÁw�lDVXnml�f�§�nmfmf5^:â@×PØm×Ç<�jklbf|pñG�w«CFgbUWfm^b_Dn5cWVoCiA�VoAþJ�f5poCin5VXcds2VoA'^DfmT�c%l�ghUdCiI"�DCi_bAD^@GFUys�^bfmTDf5AD^Da
CiAþc%UWGFADadJtf5UWa%G`ptn5CiUWUdfmpoG`c%VXCiADa(CFgbTDfmUyc%_DUd�@G`c%VXCiADa5<ÆjklDVoa]pñG�w¤É£_@GFpXVXc%G`c%VeJ�f5pXs�^DVXg�ghf5UWa(ghCiU]TDf5UWVoCF^DVon`u�aWCipXVe}
c¥G`Uds:GFAD^�U%GFAD^bCiI TDfmUyc%_DUd�@G`cWVoCiADa��Æ<t?BA$c%_bUWA/^Df5n�G`s:CFg�J�f5poCin5VXcds�VoA:^DfmTbcWl/^Df�c%fmUdI$VXADfma�c%lDf{pñG�w¯CFg
f�§�T@G`ADaWVXCiA�CFg¿G�²mCiADf'CFgÁc%_DUd�D_Dpof5Abc{I$V�§�VoADE�G`c�G�adc%GFEif'?B?B?¥<Sjklbf�EiVeJtfmA�w�CiUW¢�VXa{^bf5JtCFc%f5^�cWC:cWlDf
GFA@G`pXstaWVXakCFg¿^bVoadcWUWVX�D_bc%VXCiA/CFg±JtfmpXCinmVecWs/Abf�GFU��DCi_bAD^@GFUysv<

=�c�adc%GFEifma{?B?MG`AD^�?B?B?9fmAbcWUWCiTbs�GFAb^0JtCiUyc%VonmGFp(I:Ci^Dfma�CiA�c%lbf�CiAbf'lDGFAD^¦G`AD^�G`nmCi_Dayc%VXn'I:Ci^Df5a
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w�VXcWl GFADCFcWlDfmU�}�GFUdf�^Dfmn5Ci_DTDpXfm^��Æ<çjklbfmUWf�ghCiUWf�GFA»VoA�ghpo_Df5ADnmf�CFg�nmCFI$TDUdfmadaWVo�bVopoVecWs¼�Df5nmCiI:fma�ADCiAt}
aWVXEiADVeghVon�G`Abc�<�~�_DUWG`c%VXCiA�CFg¿adCiADVXn'ayc¥GFEFf:Â Z Ü|VXa{adI�G`pop�VXA�nmCiI:T@GFUdVoaWCFA/w�VXc%l�I$GFVoA/cWVoI:f�aWnmGFpof

·�å¥×ÙØm×E�4âD×ÙØm×�ã��kå¥×ÙØm×�Ã ¶ F¸

jklDf�cWVoI:f«Â x Ü+Voa�Abfmnmf5aWaWGFUdsóghCiU�^Df�JtfmpoCFTDI$f5Abc/C`gþTDfmUyc%_DUd�@G`c%VXCiADa:_DTc%C¤ADCiADpXVoADfmGFU�CiU��5aWG`c%_t}
U%G�c%fm^��mGFI:TDpoVec%_D^Df5am<F~�VoadTDpñGFn5fmI:fmAbcçCFg��bCi_DAD^@G`Uds+^D_bUWVoAbE'adlDCiUycrc%VoI:fþÂ Z Ü¿VoaçadI�G`popbVXA�nmCiI:T@GFUdVoaWCFA
w�VXcWl�â@×ÙØ5×ë<

=�A0fmayc%VoI$G`cWf2�@GFaWf5^�CFA0cWlDf'¡{VXnmlbcWI:stfmU9ghCiUWI:_DpñG�EFVXJtfma

�kå¥×ÙØ5×B���
	 µ�� ×ÙØm×oÖ µå¥×ÙØ5×��� Ø������������çÐ ¶��i¸

w�lDf5UWf�=�c µ Voa/={cWw�CiCi^ÛAD_bI$�Df5U�G`g�cWfmU¼Â�adVoEiA¬TDpo_Da%Ü�aWlDCFnm¢\u � ×ÙØm×:® ��±ãFâ@×ÙØ5×�Ð|Ö µå¥×ÙØm× VXa�cWstTDVXn�GFp
GFI:TDpoVec%_D^bfma�C`g|�DCF_DAD^@GFUys¦TDf5UdcW_DUW�@G�c%VoCFADa:ÂÇG`g�cWfmU2adlDCinm¢�Ü�w�lDf5A¼w�f�aWlbVXg�cþG`cþ^bVoadc%GFADn5f��ºâD×ÙØm×1VXA
c%UWGFADayJ�f5UWadf|^DVXUWfmn�c%VXCiA�u ��� Ø������ �����$Voa]_DAbTDfmUyc%_DUd�Dfm^'J�f5poCin5VXcds�CFgbnmCiAbc%GFn5cÁG`g�cWfmU(adlDCinm¢\u ��� Ø������������ �
��á�Ã@îÁUWCiI3f5É£_@G`c%VXCiAQÂÇûHÜ9ghCFpopoC`w�amu�cWl@G`c�G+aWI$GFpopXADfmadakCFg±·yáþÂ Z Ü|VXA0n5CiI:T@GFUWVXaWCiA/w�Vec%l�·�å¥×ÙØm×|Â x Ü|VXc�VXa
n�G`_DaWf5^��bs�pXVoADfmGFUWVecWs:CFgÁVoADVec%VoGFpvTbfmUdcW_DUW�DG`c%VXCiADam<

[(f5c
Ö ¾å¥×ÙØ5× �4â@×ÙØ5× ¶"!H¸

Â�AbCiADpoVXADf�G`U{VXADVXcWVñGFp�TDfmUyc%_DUd�@G`c%VXCiADa%Ü�uSlDfmUdf�Ö ¾å¥×ÙØ5× Voa�GFI:TDpoVec%_D^bf'C`g1aW_DUyg�GFnmf�TDfmUyc%_DUd�@G`c%VXCiA¦�Df�ghCiUWf�G
aWlbCinm¢\<¿?BA¼c%lDVXa�nmGFaWf$w�f�n�G`ADADCFc�aWf5T@GFU%G�c%f�ayc¥GFEFfma�?þG`AD^¤?B?¥Ì]·yá �Ò·�å¥×ÙØ5×ëÐ#�kå�×PØm× � ��� Ø������������ �
��á�Ã%${fmADn5fFukc%lDf�ayc¥GFEif�?B?B?���w�VopXp�adc%GFUdc&��w�VXcWl lbVoEilÛVoAbVXc%VoGFp�J�f5poCin5VXcWVofma�I�GF¢£VXADE GFA GFTDTDUdfmnmVoGF�DpXf
aWlDGFUWfþghUWCiI	aWCiADVXn2J�f5poCin5VXcdsv<\;{f5JtfmUyc%lDf5pof5aWamuSUWf5nmf5VXJtfm^��DfmpXCFw4GFaystI$TbcWCFc%VXn�GFp�f�§�T@GFADadVoCiA�pñG`w�a�CFgçG
c%_bUW�D_DpXfmAbc�I$V�§bVXADE/²5CiADf+^DC�ADC`c2JbG`Uds¦VXA©n�GFadf+CFg�pñGFUdEif�TDf5UdcW_DUW�@G�c%VoCFA Â"'£Ü�VXA©nmCiI:T@GFUdVoadCiA�w�VXcWl
G�nmGFaWf+CFg1pXVoADfmGFU{TDfmUyc%_DUd�@G`c%VXCiADa5<vjklDf+I$G`cdc%fmU{Voa{c%l@G�c2f5JtfmA�c%_@GFpXpXs�JtfmpXCinmVec%Vof5a�G`UWf�Udfm^D_Dn5fm^©w�VXcWl
c%VXI$f`uDGFAb^��Df5nmCiI:fþaWI$GFpopvVoA�nmCFI$T@G`UWVoadCiA/w�VXcWl �5á�<

O�CFcWVoCiA¼G`c'G�adc%GFEif�?B?�VXaþn�GF_Dadfm^¼�bs�I:CFJtfmI:fmAbcþCFg�c%lbf:TbUWVoI$GFUys�JtCiUyc%Von5Vof5a �3â@×PØm×�nmUdf�G`cWfm^
�bs»G�aWlbCinm¢¤ghUdCiI8ad_DUdg�GFn5f�TDfmUyc%_DUd�@G`c%VXCiADa�G`c$G©aWCFADVon�ayc¥GFEif`<r=�a+w�f�w�Vopop9aWf5fFurc%lDf�f5aWaWf5ADnmf�CFg
I:CFc%VXCiA¦nmCFI$f5a�c%C�poVXEilbc�G`c2VoA�c%UWCF^D_Dn5cWVoCiA�CFg|n5CiADn5fmTbc'GF�bCi_bcþEif5ADfmUWG`c%VXCiADa2GFAb^�cWfmUdI$a2TDUdVoI$GFUdsSu
aWf5nmCiAb^@GFUdsSutc%fmUyc%VoGFUdsSuHf5cWnF<tjklDf�É£_Df5adc%VXCiA�VXa�cWlDf�n5_DUWUdfmAbc|EifmAbfmU%G�c%VoCFA$CFg(G�nmlDGFVoA$CFg(aWVXEiA�}�JbG`UWVñG`�Dpof
JtCiUdcWVon5Vofma�CFgrc%lbf�aWVX²mf�â�( � ���Æ¶�·d¸�GFAb^�GF�DCi_bc�f5JtCipX_bc%VXCiA�CFgrcWlDVoa�EifmAbfmU%G�c%VoCFA�<*)t_Dnml©n5l@GFVoA�UWf5ghf5UWa�cWC
GFpXaWC�GFaÁ^bCiI$VXA@G`cWVoADEkCiU]poGFUWEif�}Badn�GFpXf�ayc%Ud_Dn5cW_DUWf`<,+çJtCipo_�c%VoCFA'n5CiADadVoadcWa¿VXA�EiUdCFwkc%l�CFgbcWlDf�aWVo²5fMâ�( � ���Æ¶�·d¸
GFa�G�UWf5aW_Dpec�C`g�I$f5UWEiVXADE�CFgkJtCiUdcWVonmVXfma5<-+1GFn5l«adc%GFEif$CFgkI:fmUWEFVoADE�nmCFADADfmn�c%a+T@G`UWfmA�c¥GFp1Eif5ADfmUWG`c%VXCiA
GFAD^:Eif5ADfmUWG`c%VXCiA�CFgvghVXUWayc.�5^Dfmadnmf5AD^@GFAbcWa&�5C`g�c%lDf5aWf/�5T@GFUdfmAbcWa&�`<H=�adstI:Tbc%CFcWVonmGFp@pñG`wóCFgvf�§�T@GFAbaWVoCFA$VXa
fmayc¥GF�bpoVoadlDfm^�ghCiUkg�GFU0�5^bfmaWn5fmAD^DGFAbc%a1�5CFg1TDUdVoI$GFUds$JtCiUdcWVonmVXfma5<\O�CFcWVoCiA0G`c�G�adc¥G`Eifþ?B?Ml@GFakc%UWGFADadVXc%VeJtf
nmlDGFU%GFn�c%f5U�G`AD^�VXakADCFc�_DAbVXJtfmUda%GFpÇ<

243?8)��;p��.1�D]Z�/.�;AEL&%�j�@��.1���)*	&%�>]Z��$(�5�:&%*�&(�/�/S { �L*1.��5,);o���3Eo]Z�5."*1&(�/��$Z![�5EL���^��.��I��$%�5H HI8)&($%�I�5�:��0��5*�&+��![�5EL���I��.1�P� ���"*/S
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î¿_DAD^DGFI$f5Abc¥G`pvVXAbc%f5UWfmayckUWf5TDUWf5aWf5Abc%a{G�ghVXAD^DVoAbE�CFg(cWlDf�pñG�wÛCFg]f�§�T@GFAbaWVoCFA�CFg±G�²mCFADf2CFg]I:Ve§�VoADE
G`c$pñGFUdEif�c%VoI:fma+·�í ·�å¥×ÙØm×ë<�jklbVoa�VXa�G`AGFays�I:TbcWCFc%VXn�GFpkc%_bUW�D_DpXfmAbc$adc%GFEif«Â�adc%GFEif�?B?B?yÜ:CFg2^bf5Jtfmp�}
CiTDI:fmA�c�CFg�c%lbf�¡{VXnmlbcWI:stf5Uy}yO0fmaWlb¢tC`J«VoAbadc¥G`�DVopXVXcWsS<(=�TDTDf�G`UWamuÁTDUWf5aWf5Abc:_DADVXJtf5UWa%G`pMGFays�I:TbcWCFc%VXnmamu
^Df5aWnmUdVo�DVXADE/G:adc%GFEif'?B?B?¥<v?ëcWa�UWf5TDUWf5aWf5Abc¥G`cWVoCiA�I�G`¢tf5a�cWlDf��DGFaWVXn�n5CiAbc%f5Abc%a�CFg¿cWlDf�EiVeJtfmA�w�CFUW¢\<v=�a
GFEHG`VoADayc�poG`w�a$C`g2I$V�§�VoADEQG`c�¡�G`stpXfmVoEFl�}Bj�G`stpXCiU:GFAD^��2f5pXJtVoA�} $�f5poI:lDCipXcWa�c%_DUd�D_DpXfmADn5f�w�lDf5A¯f�§£}
Voayc%a+adVoI:TDpof$aWfmpegñ}BadVoI:VopñG`UWVXcdsSu�lDfmUdf�aWVXI$TDpXf�adfmpXgñ}ëaWVXI$VXpñGFUdVXcWs�Voa+ADC`c+TDUWf5aWf5Abc�<r?BA ¡{G`stpofmVXEil�}ëj�G`stpoCiU
GFAD^��2fmpXJtVXA�} ${fmpoI:lDCipec%a�nmGFaWf5a�c%lbfmUWf$Voa�G�_DAbVoÉ£_Df:^DVoI:fmADadVoCiADGFprT@GFUWGFI$f�c%f5UmÌ(ghUWf5f:g�GFpXp1GFnmn5fmpXfmU%G�}
c%VXCiA��/CiU�G�Jtf5poCin5VXcWs/^DVXg�ghf5UWfmAbnmf�����G`nmnmCFUW^DVXADEipXsS<D?BA0c%lDf�¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJ0n�GFadf'cWlDfmUdf�GFUdf
cWw�C�VXAD^DfmTbfmAD^Df5Abc{T@GFUWGFI$f�c%f5UWa{âD×ÙØm×±GFAb^ �kå¥×ÙØ5×ë<DjklbfmUWf�ghCiUWfþadVoI:TDpof�adfmpegñ}BaWVXI$VXpñGFUdVXcds�Voa�G`�DaWf5Abc�<D={c
aW_bnml�TDCiadVXc%VXCiA�TDUdfmadfmADn5f�_DAbVXJtfmUda%GFpbGFadstI:Tbc%CFcWVon5açVoaçUWG`c%lbfmUrADCFc¿c%UWVeJtVñGFp£�DUdVoEilbcçTDlDfmAbCiI$f5ADCiA�<FjklDf
I:fmnmlDGFADVoadINVXa¿�Df5poCFw ^Df5aWn5UWVo�bfm^�uiUdfmadTDCiADadVo�DpXf|ghCiUçf�§bTDGFADaWVXCiA+CFgv¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJ�cW_DUW�D_bpofmA�c
²mCFADf2w�VXc%l�adfmpXgñ}ëaWVXI$VXpñGFU�lDVof5U%GFUdnmlbs�CFgçEFfmADf5U%G`cWVoCiADa5<

=�c�ayc¥GFEif�?B?B?$^D_bUWVoAbE«f�GFn5lÛI$CiI:fmA�c/CFgþc%VXI$f�VoA¯G«I:Ve§�VXADE¤poG`stfmU�cWlDf¦JtCiUdcWVon�G`p�ayc%UW_bn5c%_bUWf
^DCiI:VoADG`c%f5a/CFJtfmU�c%lbf©nm_DUdUWfmA�c�adn�GFpXf¼â ( � ����¶h·d¸ � ³]¶h·d¸�uMw�lDVon5lÛEiUWCFw�a/w�Vec%l¯·¦¶�³ VXa/c%lDVXnm¢£ADf5aWa
CFg�G�pñG`stfmU'CFg�VXAbc%f5UWTDf5ADf5cWU%G`cWVoCiA\Ü�<#+rJtCipX_bc%VXCiA¼VoAQcWVoI:f$n5CiADadVoadcWa�VXA¤nmlDGFADEif/C`gkCiADf$^DCiI:VoA@G`cWVoADE
adcWUW_Dn�c%_DUdfma$�bs¨CFcWlDfmUda:��s¨c%lDf5VoU+fmAbpñGFUdEiVoADE Â�c%lDf�VXAbJtfmUWadf�nmGFaWnmGF^Df`u�n5l@GFADEFVoADE�CFg�EifmADf5U%G`cWVoCiAba¥Ü�<
+¿§tc%fmUdA@GFpXpXsóVXc$UWfmI:VoAb^Da�G«aWVec%_@G�c%VoCFAów�VXcWl¯¡{G`stpofmVXEil�}ëj�G`stpoCiU$GFAD^	�2fmpeJtVoA�} $�fmpXI$lbCipXcWa:I:Ve§�VXADED<
=�n�c%_@G`popXs/I$f5nml@GFAbVoaWI:a�CFgçf5ADpñG`UWEiVXADE�Voa�fmadaWfmA�c%VñG`popXs/^DVXg�ghf5UWfmA�c�VXA�¡{G`stpof5VoEil�}ëj�G`stpoCiUMGFAD^
�2f5pXJtVoA�}
$�f5poI:lDCipec%aMnmGFaWfþCiA�c%lDfþCiAbf2l@GFAD^�GFAD^�¡{VXnmlbcWI:stf5Uy}yO0fmaWlb¢tC`J/w�VXcWl�G`ADCFc%lbfmUm<

?BA¼cWlDf+ghVoUdadcþn�G`aWf+c%lDf5UWf�Voa�cWlDf�TDpof5Abc%Vegh_Dp¿f�§tc%fmUdA@GFp1aWCF_DUWn5f�w�lbVonmlQGFI:TDpoVeg�stfma�ad_D�Dl@GFUdI$CFADVon5a
CFg'c%lDf©n5_DUWUdfmAbc0^DCFI$VXA@G`c%VXADE¤adn�GFpXfF<M?BA G»¡{G`stpofmVXEil�}ëj�G`stpoCiU:n�GFadf�VXc�VXa�EiU%G`JtVec¥G`cWVoCiA@G`p{f5ADfmUdEFsSu
UWf5aWf5UdJtfm^+VXA�G�lbf�G`J£s�poVoÉ£_DVX^�<ÆjklDf9lDf�G`J£s�poVXÉt_bVo^þVoa±aW_DTbTDCiUdcWfm^�GF�bCFJtf9pXVoEilbc±pXVoÉ£_DVo^þ^D_bf|c%C�TDUWf5aWaW_bUWf
CFg�poVXEilbc�pXVoÉ£_DVX^�<ÁjklbfmUWf�ghCiUWf�EiUWG`JtVXc%G`c%VXCiA@GFp�fmADf5UWEFs«CFg�G©lDfmG`J£s¨poVXÉ£_DVo^«nmGFADADC`c$�bf�poVo�bfmU%G�c%fm^¨VXA
ghUWf5f�g�GFpopXVoADED<Á~�CFw�A�c%_DUdA¬CFg{c%lDf�n5fmAbcWUWf0CFg�EFU%G`JtVXcds¨CFg�adstadcWfmI ghUWCFI�lDfmG`J£s GFAD^ poVoEFlbc+poVXÉ£_DVo^Da
Cin5nm_DUdak�bs�f�§�nml@GFAbEifma�CiU9UWf�G`UWU%G`ADEifmI:fmA�c%aMCFg]lbf�G`J£s�G`AD^�poVXEilbc9poVoÉ£_DVX^Dam<t=�n5nmCiUd^DVoAbEipXs$¡{G`stpofmVXEil�}
j�G`stpoCFU{VXADadc%GF�DVXpoVXcds:Voa�n�GFpXpof5^�GFpXaWC�f�§�n5l@GFADEif�CiU�VoAbcWfmUdnml@GFAbEifþVoADayc¥GF�DVXpoVecWsS<b?BA��þf5pXJtVoAt} $�f5poI:lDCipec%a
n�G`aWf/G�aWCF_DUWn5f�Voa'¢£VoADf�c%VXn:f5ADfmUdEFs¼CFgkI:CFc%VXCiA¦w�lDVXnml«VXa'f�§tc%fmUdA@GFp1c%C�G�cW_DUW�D_bpofmA�c�I:Ve§�VoAbE0²5CiADf`<
=�pec%f5UWA@G`cWVoCiA�CFgSEifmAbfmU%G�c%VoCFADaçnmCFADaWVXadc%arVXA�UWf5TDpñG`nmfmI:fmA�crCFgSl@GFUdI$CiAbVonmaÁCFg\c%lDf|nm_DUdUWfmA�c1^DCiI:VoA@G`cWVoADE
aWnmGFpof$ÂhT@GFUWf5Abc%a%ÜMCiA�aW_D�DlDGFUWI:CiADVXnmakCFgÁc%lDf5aWfþl@GFUdI$CiAbVonma'Âh^Dfmadnmf5AD^@GFAbcWa¥Ü�<

?BA�c%lbf9adfmnmCFAD^0ÂÇ¡�Von5lbc%I�stfmUy}�O�fmadlD¢£CFJbÜ]nmGFaWf|GFA�f�§tc%fmUdA@GFptaWCi_bUWnmf|Voa]ADCFcÁTDUWf5aWf5Abc�<`=�a±VXc]w�VopXpH�Df
aWlbCFw�A�VXA'cWlDf1EiVXJtfmAþw�CiUd¢SuÆg�GF^bVoADE{¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJþI$C`c%VoCFA2Voa]aW_DTbTDCiUdcWfm^�^D_Df1c%C{adc¥G�c%Voayc%VXn�GFp
UWf5^DVoayc%UdVo�D_bcWVoCiA�CFg¿G�poCiADEFVXc%_b^DVoA@G`p�I:CiI$f5Abc%_bI	ghUWCiI	aWI$GFpop�adn�GFpXfma�VoA0pñG`UWEif2adn�GFpXfmam<\jklD_ba�VoA�cWlDf
aWf5nmCiAb^ nmGFaWf¨ÂÇGFa�GFEHGFVXADadc$c%lDf�ghVXUWayc�Ü+fmADf5UWEFsóCFgþI:CFJtfmI:fmAbc�VoA¬cWlDf¦pñG`UWEif0aWnmGFpof5a/Voa$pofmada$cWl@GFA
fmAbfmUWE`s/CFg]I:CFJtfmI:fmAbcmutÚÛlbVonml�lDGFaM�Df5fmA�nmCFADnmf5Abc%UWG`c%f5^0VXA/aWI$GFpXpSadn�GFpXfmaMCFA/c%lDf�TbUWf5JtVXCi_DaMayc¥GFEif5a
CFgÁ^Df5Jtf5poCiTDI:fmA�c�C`gÁcW_DUW�D_bpofmA�c�I$V�§bVXADED<

?BA� x cWlDf�ayc¥G`cWfmI:fmAbc�CFg1G:TDUWCF�Dpof5IÒVoa�ghCiUWI:_DpñG�c%fm^�<\z|CiADADf5n5cWVoCiA¦�bf5cWw�f5fmA©^DVXaWVXAbc%f5EiU%G`cWVoCiA
CFg��DUWfmGF¢�GFAD^$¡{VXnmlbcWI:stf5Uy}yO0fmaWlb¢tC`J�VoADayc¥GF�DVXpoVecWs�Voa1nmCiAbaWVo^bfmUWf5^©ÂhEifmADf5U%G`cWVoCiA�CFgvJtCiUdcWVonmVXfma1CiA:nmCiAt}
c¥G`n5c+G�c�^DVXaWVoA�c%fmEFU%G`cWVoCiA¼CFg��DUdf�GF¢�Ü�<¿?ëc�Voa�aWTDCF¢tf5A GF�DCi_bc �5TDUdCinmf5aWaWVXADE �5C`g�aW_DUyg�GFnmf/TbfmUdcW_DUW�DG`c%VXCiA
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Ö¬VXAbc%C¤ADf�GFU��bCi_DAD^@G`Uds¬Jtf5poCin5VXcWs ADCFA�}B_DAbVXghCiUdI ghVXfmpX^ ÍÎ <|jklDf�f�§bGFI:TDpXf�CFgþcWstTDVXn�GFp�adcWCinml@G`adc%VXn
gh_DADn�c%VXCiA/w�VXcWl/c%lDf�ghVXADVXcWf�aWnmGFpof2C`gÁlbf5c%f5UWCiEFfmADf5VXcWs�â@×PØm×(VXaMTDUWf5aWf5Abc%f5^�<Sî¿_DADn�c%VoCFADa|ghUWCFIôcWlDVoaMn5pñGFada
nmlDGFU%GFn�c%f5UWVo²5fþEifmADf5U%GFp(VXADVXcWVñGFp\TDf5UdcW_DUW�@G�c%VoCFADam<
?BA �´û/nml@GFUWGFn5cWfmUdVoadcWVon5a�CFg9G�I:Ve§�VoAbE�²mCFADf+GFUdf�^DfmadnmUdVo�Df5^�Ì1Â�VñÜ{={J�f5U%GFEFf�c%lDVXnm¢£ADf5aWaþCFg�G/I:Ve§�VoADE
²mCFADf9VXA'w�lbVonml�GFA�VXAbc%f5UWTDf5ADf5cWU%G`cWVoCiA'CFgbTDl@GFadfmaÁc%GF¢£fmaÁTDpñGFn5fFutÂhVoV�Ü�poGFUWEFf�}Badn�GFpXfradcWUW_Dn�c%_DUdf2Â�adfmÉ£_Df5ADnmf
CFg±JtCiUdcWVon�G`p�^DVoTbCipof5a¥Ü�uDGFAD^QÂ�VXVoV�Ü1aWI$GFpop�}Badn�GFpXf�^Df�c¥GFVXpoaMVXADaWVX^Df2pñGFUdEif�}ëaWnmGFpof�^bVoTDCipXfma5<
?BA � '�J�GFpX_Df$C`gMc%lDf�TDUWf5aWaW_bUWf/n5UWf�G�c%fm^¨VXA«G0poVoÉ£_DVX^Q��sQcWlDf�adpoCFw�f5^«^DCFw�A«�b_D�D�DpXf�Voa'fmI:TDl@G�}
aWVX²mf5^�<�jklbf�VoI:TDCiUyc¥GFAbc�f�§DG`I$TDpXfma1w�VXcWl/G�TDf5UWVXCi^DVon�n5l@GFVoA�CFg(�D_D�b�Dpof5aMGFAD^/G�aWCFpoVXc%GFUds��b_D�D�DpXf�GFUdf
nmCFADaWVX^DfmUdfm^�<
?BA � ý cWlDf¼TDUWf5aWaW_bUWf«G`AD^ Jtf5poCin5VXcWs¬ghVofmpX^Da�ADfmGFU0G UWGFAD^DCiI nml@GFVXAÛCFg��D_b�D�Dpof5a�VXa�GFA@GFpestaWfm^�<
z|CiI:T@GFUdVoaWCFA�CFg¿TbfmUWVXCi^DVXnFuDadCipoVec¥GFUys/GFAb^�UWGFAD^DCiI	GFUWUWGFADEif5I$f5Abc%a�CFgÁ�D_D�b�Dpof5a{VXakVoADayc%Ud_Dn5cWVXJtfF<
?BA � � aWTbfmn5cWU%GFp@n5l@GFUWGFn5cWfmUWVXadcWVonma¿CFg�G�Jtf5poCin5VXcWs�ghVof5po^+GFUdfkn�GFpXnm_DpoG`c%f5^�<F?ëc1VXa¿ghCi_DAb^�uFc%lDG`crc%lDfkI$G��dCiU
poCFADE�w{G`JtfmpXfmADEFcWl�TDGFUdc{CFg¿G+aWTDf5n5c%Ud_DIÒ^Df5TDfmAD^ba�CiA�w{G`Jtf'AD_DI:�DfmU�GFa{G+TDCFw�f5U�pñG`wþ<
?BA�����c%lDf2JtfmpXCinmVecWs�ghVXfmpX^�GFUWVXaWVoAbE+^DVoUdfmn5cWpXs/G`g�c%f5UkT@GFaWaWGFEifþCFg¿G+aWlDCin5¢/w{G`Jtf�VXa�GFA@GFpestaWfm^�<
?BA�����c%lDfþpñG�wðCFgÁf�§�T@G`ADaWVXCiA�C`gçG�c%_bUW�D_DpXfmAbc{I:Ve§�VoAbE�²mCiAbf'VXAbc%C:G+lDfmG`J£s�poVoÉ£_DVX^/VoakCF�bc¥GFVXADfm^

¶�³@µ ö · Y�÷ëø ¸�Ã

?BA �	��^DfmTbfmAD^Df5ADnmf'CiA�cWVoI:f�CFg]poGFUWEFf�}Badn�GFpXf{Jtf5poCin5VXcWs�ghpX_Dn5cW_@G`c%VXCiADa9Voa|^bVoaWn5_DaWadfm^QÂ�n5l@GFADEFf�GF�DVXpoVecWs
w�VXcWl/GFTbTDUWC`§�VXI�G`cWfmpes+nmCiAbadc¥G`Abc|ayc%f5T�CiA �U�M·rVoA$TDUWCin5fmadaMCFg(n5l@GFADEif�CFg(^DCFI$VXA@G`c%VXADE2adcWUW_Dn�c%_DUdfmaMVXA
c%lbf'VXAbJtfmUdaWfþn�GFadn�GF^bfÆÜ�<
?BA�� Z�
 c%lDfþUdfmI$GFUW¢$CiA�I$V�§bVXADE+VoakI$GF^DfþG�c{GFUW�DVec%UWGFUds$JbG`po_Df2CFgÁ=�cdw�CiCi^0AD_DI:�DfmU5<
?BA�� ZiZ adcWVoI:_DpñG`cWfm^�GFAD^�adTDCiAbc%GFADf5Ci_DaÁcW_DUW�b_Dpof5ADnmf|GFUWf9nmCiI:T@GFUdfm^�<�?BA+G{adc%VXI$_bpñG`cWfm^'n�GFadf|f�§�T@G`A�}
aWVXCiA©CFg9G�c%_bUW�D_DpXfmAbc�I$V�§bVXADE/²5CiADf+Voa�nmCiAbADfmn�c%fm^�c%C�G`n5c%VXCiA©CFg��Df�ghCiUWf5l@GFAD^�nmUdf�G`cWfm^�pñG`UWEif�}BaWnmGFpof
TDf5Udc%_bUW�@G`cWVoCiAbam<Æ?BA�GkadTDCiAbc%GFADfmCF_Da¿nmGFaWf�I$V�§�VoADEk^Df�JtfmpoCFTDa±ghUdCiI"TDf5UdcW_DUW�@G�c%VoCFADa(w�lDVon5l�l@G�J�f1ghVoAbVXc%f
VoAbVXc%VoGFp@aWnmGFpof$� âD×ÙØ5×�<D=�akGFEHG`VoADaycMadcWVoI:_DpñG�c%fm^�n�GFadf2VXcMVXaMG�TDUdCi�DpXfmIºGF�DCi_bcM^DfmnmG`s/CFgÁ¡�Von5lbc%I�stfmUy}
O�f5aWlD¢£CFJ¦cW_DUW�b_Dpof5ADnmf`<�?ëc2VXa�VoA�c%fmUdfmayc%VoAbE�c%C/n5CiADadVo^Df5U�I$C`c%VoCFA�CiA¦poGFUWEFf�c%VXI$f5a�ÚÛlDf5A¦c%lDVXnm¢£ADf5aWa
CFg¿G+I$V�§bVXADE+pñG�s�f5UkVoakpoGFUWEif�VoA�nmCiI:T@GFUdVoadCiA/w�VXcWl0VXADVXcWVñGFpSaWnmGFpof`uS³@µ�í â@×PØm×ë<
?BA�� Z�x UWf5nmfmVeJtfm^0UWfmad_DpXcWa{GFUWfþEif5ADfmUWGFpoVX²mfm^�CiA0G�c%lbUWfmf�}B^DVXI$f5ADaWVXCiA@GFp�n�GFadfF<@jklDf'pñG`w

³@µ ö · KÇ÷ ù

CFgÁf�§�T@GFAbaWVoCFA�CFgÁI:Ve§�VoADE�ghUWCiAbc{VXaMghCi_DAD^�<

� 97T1�E., >./%� %)(!.���M�-&����# QL%�

?BAÛG¤TDUdCi�Dpof5I GF�DCi_bc/¡{VXnmlbcWI:stf5Uy}yO0fmaWlb¢tC`J¬VXADadc%GF�DVopXVXcds«f�§bGFI:VoAbf�c%lbf�I:CFJtfmI:fmAbc/GFUWVXaWVoAbE
CFw�VXADE0cWC�T@G`aWa%G`Eif�CFgkG�aWlbCinm¢©c%lbUWCi_DEFl«nmCiA�c¥GFn�c��DCF_DAD^@GFUys¼�Df5cdw�fmfmA«cdw�C�^DVeg�ghfmUdfmAbc�EHGFadfmam<±?BA
ghVoEb< Z adcWU%GFVXEilbcrpXVoADf5a Z GFAD^ x nmCiUdUWf5aWTDCiAb^:cWC'n5CiAbc%GFn5c1�DCF_DAD^@GFUys0ÂÇG�ayc%UWGFVoEil�crpoVXADf Z ÜçGFAb^$G�adlDCin5¢
w{G`Jtf�ÂÇG+adcWU%GFVXEilbckpXVoADf x Ü�<
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=�c�cWlDf�I:CiI$f5Abc�·�®½°�cWlDf�w{G`Jtf�Udf�GFn5lDfma��DCi_bAD^@GFUysv<Á=�c�·�¹3°�ghUdCiI,�DCi_DAD^DGFUds¤VoA¤cWlDf
^DVeg�ghfmUWf5Abc2adVo^Df5a'^bfmT@GFUycþCiU�cdw�C0adlDCin5¢�w{G`Jtfma$ÂÇG�nmGFaWf Z Ü�u�CiU2G�adlDCinm¢�w{G`Jtf�GFAD^¼G�U%GFUdf5g�GFn�c%VoCFA
Â�f�§�T@GFADadVoCiA\Ürw{G`Jtf�ÂÇG'n�GFadf x Ü{Â�adfmfFutghCiU�f�§bGFI:TDpof`u�Udf5JtVof�w�a|VoA$I$CFADCiEiUWGFTDlDVXfma�?BADCiEHGFI:CFJSut~�fmI:Ve}
GFADC`Jvu\G`AD^�)tCiA Z � � �buD?BAbCiEHGFI:CFJ Z � � ��GFAD^0VoA�GFUdcWVon5pofmaMÚÛCF_DnmlD_b¢ x 
 
bZ G�u x 
 
bZ �\Ü�<bÚÛlDG`c�ghUWCiI
c%lbfmaWf2cdw�C:nmGFaWf5a�Voakn�G`UWUWVXfm^�Ci_�c�^DfmTDf5AD^Da�CiA�c%lbf'^bfmADadVXcWs�U%G`cWVoCDu£c%lbfmUWI:Ci^bstA@G`I$VXn�TDUWCFTDfmUyc%Vof5akCFg
EHGFadfma'GFAD^¤O�GFn5lQAb_DI$�bfmUþCFg|G�adlDCin5¢S<±ì{aW_@GFpXpXs�VoA�n�GFadf�CFg Z adlDCinm¢©EFCifma2ghUWCFI poVXEilbc2EiGFaþVoAbcWC
lDfmG`J£s�EiGFa�Â���ghUdCiI3poVXEilbckcWC$lDfmG`J£s ��Ü�uSGFAD^�VoA�n�G`aWf x }9CiA�c%lDf'nmCiA�c%U%G`UdsS<\jklD_Da�cWlDf'U%GFUdf5g�GFn�c%VoCFA
w{G`Jtf'pof�G�J�f5akghUWCiIºnmCiAbc%GFn5c{�DCF_DAD^@GFUysSu@I$CFJtVXADE+CiA�lDf�G�Jts�EiGFam<

qrUWCi�DpXfmI GF�DCi_bc'G�adlDCinm¢�w{G`JtfFu(I:CFJtVoADE/cWlDUWCi_bEil�TDpñGFAbf+nmCiAbc%GFn5cþ�bCi_DAD^@G`Uds©�Df�cWw�f5fmA�cWw�C
lDCiI:CiEif5ADfmCF_Da�aWf5I$VXaWT@G`nmfma5uçVoa�G�aWTbfmnmVoGFpMnmGFaWf/C`g{cWlDf�w�f5pope}ë¢£ADCFw�A«VXI$TDCFUdc¥G`Abc�TbUWCi�DpXfmI�GF�DCi_�c
^DVXaWVoA�c%fmEFU%G`cWVoCiA�CFgr�bUWf�G`¢S<v=�c{c%lDf�GFA@GFpestaWVoa{CFg1¡�Von5lbc%I�stfmU�}yO�f5aWlD¢£CFJ�VoADayc¥GF�bVopoVecWs�_DaW_@G`popXs�G�n�GFadf
w�VXcWl�aW_D�Dayc¥GFAbnmfma5u£adc%VXpop��Df5ghCiUdf�T@GFaWadVoADEþCFgvG2aWlbCinm¢\u£Voaçn5CiADadVo^Df5UWfm^�<tz|fmUdc%GFVoAbpXsSuiEif5ADfmUWGFpoVX²�G`cWVoCiADaÁCFg
c%lbVoa�GFA@GFpestaWVoa�GFUdf�TDCiaWadVo�DpXfkw�lDVon5l$VXADnmpX_D^Df�CFc%lbfmUWa�n�G`aWfma9CFgv^DVoadVoAbcWfmEiUWG`c%VXCiA+CFg��bUWf�G`¢0Â�Eif5ADfmUWG`c%VXCiA
CFg'JtCiUdcWVonmVecWsóCiAæGFAD^ÛADf�G`U�cWlDf�TDfmUyc%_DUd�Dfm^ nmCFAbc¥GFn�c0�DCi_DAD^DGFUdsÛG�c�^DVoadVoAbcWfmEiUWG`c%VXCiACFg�EifmAbfmU%G`p
�DUdf�GF¢�Ü�<1îÁCiU�f�§bGFI:TDpof`uçVXc�VXa+VoAbcWfmUWf5adcWVoADE©c%C�n5CiADaWVX^DfmU:G�n�GFadf�VoA¨w�lDVon5ló�bf5ghCiUdf�Cin5nm_DUdUWf5ADnmf0CFg
aWlbCinm¢/cdw�C:lbCiI$CFEifmADf5Ci_Da�aWf5I$VXaWT@G`nmfma�I:CFJtf2c%CFw{GFUd^Da�f�GFn5l�C`c%lDf5U'ÂÇ~�f5I$n5lDfmAD¢£CDu x 
 
 '£Ü�<

¡{VXnmlbcWI:stf5Uy}yO0fmaWlb¢tC`J2VoADayc¥GF�bVopoVecWs�GFUdVoaWf5a�w�lDfmA'�DCi_bAD^@GFUys2�Df5cdw�fmf5A�EHG`aWfma]l@G`a±TbfmUdcW_DUW�DG`c%VXCiADam<
?BA�î¿VXED< x c%lDfMf�§bGFI$TbpofMCFg@cWlDfMTDf5UdcW_DUW�Df5^��DCi_DAD^DGFUds�Voa¿adlDCFw�A�<FjklDf�G�§�Voarª�Â�G�poCiAbEiVXcW_D^DVoADGFp£G�§�Voa%Ü
Voa]^DVXUWf5n5c%f5^�CiA�G{AbCiUWI$GFpic%C{_DADTbfmUdcW_DUW�bfm^��DCF_DAD^@GFUysS<FÈ|f5poCFw¤TDpñG`ADf�Â x ~2Ü]GFAD^'c%lDUdfmf�}B^DVXI$f5ADaWVXCiA@GFp
ÂÇûF~2Ü�aWTDGFnmf5a�G`UWf+nmCFADaWVX^DfmUdfm^�<�jklbf+nmCiCiUd^DVoADG`c%f�Ï¶hÏ]ÐWÑD¸�Voa�cWU%GFADayJtfmUWadf$n5CiCiUd^DVoA@G�c%f�VXA x ~´ÂÇûF~2Ü
aWTDGFnmf`<

[(f5c � a:nmCiADadVo^Df5U�nmCiCiUd^DVoADG`c%f/ghUWGFI$f�n5CiADADf5n5cWfm^ócWC�_DADTDf5Udc%_bUW�Df5^�DCi_DAb^@GFUdsS<r={g�c%fmU�T@G`aWa%G`Eif
CFg1G:aWlDCFnm¢�c%lDUdCi_DEil��DCi_DAb^@GFUds�cWlDfmUdf�VXa�G:ADCiA�}ë_DADVXghCFUWI3ADfmGFU{�DCi_DAD^DGFUds�JtfmpXCinmVecWs�ghVof5po^ ÍÎ ¶ Í� ÐW·d¸�<
?ëc/nmGF_Dadfma�I:CFJtVoADEia:CFgþ�DCF_DAD^@GFUys¬Ö�¶hÏ]ÐWÑvÐW·d¸+nmCFADnmf5UWADVXADE«TDCiadVXcWVoCiA CFgþ_DADTbfmUdcW_DUW�bfm^Û�DCi_DAb^@GFUds
Â�n5l@GFADEFf'C`gçGFA�GFI:TDpoVec%_D^bf�CFgÁTDfmUyc%_DUd�@G`cWVoCiADa�Ö/VXA�c%VoI:fÆÜ�<b?BA�î¿VoEb<Dû�I$CFJtf5I$f5Abc�CFgÁ�DCi_DAD^DGFUds�VXA
n�G`aWfma2VXA©G�TDlDGFaWf�GFAb^�GFA©nmCi_bAbc%f5UWTDl@G`aWf+Voa�aWlDC`w�A¬ÂhaWf5fFu�ghCiU�f�§bGFI:TDpof`uv?BAbCiEHGFI:CFJSu�~�fmI:VñGFADC`Jvu
GFAD^ )�CiA Z � � �bu�?BADCiEiGFI$C`J Z � � �HÜ�<�ÚÛf�n5CiI$TDGFUWf�lDf5UWf$GFA¼GFADEi_DpoGFU2TDl@G`aWf:CFg|TbfmUdcW_DUW�DG`c%VXCiADaþCFg
�DCi_bAD^@GFUys�Ö/w�VXc%l�G$Tbl@GFaWf'CFgÁJ�f5poCin5VXcds äÖv<SO0CFJtfmI:fmAbc�VoA�G:Tbl@GFaWf'c¥GF¢£f5a�TDpoGFnmf'G`c�T@GFada%GFEFf�CFgçG
aWlbCinm¢�ghUWCFI3poVXEilbcMcWC$lDfmG`J£s0EHGFamu\G`AD^�VXA�G`A�nmCF_DAbc%f5UWTDlDGFaWf�G`c{T@GFada%GFEif�CFgrG�aWlbCinm¢/ghUdCiI3lDfmG`J£s
c%C�pXVoEil�c�EHGFa+Â�aWf5f:î¿VoED<vû/CiA©w�lDVXnml�TDCiadVXc%VeJtf�^DVXUWfmn�c%VXCiADa�CFg�pXCiADEiVec%_D^DVXA@GFp±G�§�fmaþCFg�n5CiCiUW^bVoA@G`cWf+ª
GFAD^�JtfmpXCinmVecWs �&G`UWf2aWlbCFw�A\Ü�<

?BAÛî¿VoEb< '¤JtfmpoCFnmVXcds ^DVoayc%UWVX�D_bcWVoCiA ÍÎ ¶hÏ]Ð¥ª®8°bÐW·��%×���¸$R2U ÍÎ ¶hÏ]Ð%Ñ ®�Ñ��%×��HÐ¥ª¬®8°bÐW·��%×���¸:GFpoCiAbE
c%UWGFADayJ�f5UWadf'n5CiCiUd^DVoA@G�c%f�Ï¤ÂhCiU|Ï]Ð%Ñb¸�VXaMaWlDC`w�A0VXA x ~ ÂhCiUkûi~2Ü�n�GFadfF<D=�aMVXc9w{GFaMc%CipX^�utVXcMVXa9ghCiUdI$f5^
GFa¿G�UWf5aW_DpecrCFg@T@G`aWa%G`EifMCFgSG�adlDCin5¢�c%lbUWCi_DEFl�c%lDf|TDfmUyc%_DUd�Dfm^+�DCF_DAD^@GFUysS<iqrpñGFAbfMª�®ð°�nmCFUWUWf5aWTDCFAD^Da
c%C�cWlDfMn5_DUWUdfmAbc1TDCFaWVXcWVoCiA�CFg\_DADTDf5UdcW_DUW�Df5^$�bCi_DAD^@G`Uds/Â�^@GFadlDfm^�ayc%U%G`VoEilbc¿poVXADfmaçVXA+î¿VXED<FûiÜ�<	��fmpXCinmVecWs
nmCFI$TDCFADfmAbcWa �±Ð Î GFAb^ �4n5CiADnmf5UWA0c%C:G�§�fmakÏ]Ð%Ñ�G`AD^�ª�Â�n5CiI:T@GFUWfþîÁVoED<bû:G`AD^ x Ü�<

È|fmnmGF_DadfMCFgDcWlDf9w{G`J£sþghCiUdI C`gbc%lbf|TDf5Udc%_bUW�Df5^+�DCi_DAD^DGFUds�ÂÇîÁVoED< x Ü�w�VXcWl�adn�GFpXf �4âD×ÙØm×�c%lDf�ADfmGFU
�DCi_bAD^@GFUys:Jtf5poCin5VXcWs�ghVofmpX^�G`TDTDf�G`UWa�aWVoEFA�}ëJ�GFUdVñGF�DpXfMw�VXcWl�nmlDGFU%GFn�c%f5UWVoayc%VXn{adn�GFpXfma9CFg�w{G`Jtf5pofmAbEFc%l�âD×ÙØ5×
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GFAD^�G`I$TDpXVXcW_D^Dfma �kå¥×ÙØ5×ëÃ�${fmUdf�c%lDf�VoAD^Df�§��5VoADV��5aWTbfmnmVeghVof5a�cWlDf�VoAbVXc%VoGFpDI:CiI:fmAbc9CFg(c%VXI$f`<b[(f�c � aMnmCiAt}
aWVX^DfmUMG�n�GFadf'C`gÁadI�G`popSTDfmUyc%_DUd�@G`c%VXCiADaMÖ µå¥×ÙØm× ãiâ@×PØm×�ß àFÐ�w�lDf5A�¡�Von5lbc%I�stfmU9ghCFUWI:_DpñG'VoakGFTbTDpoVXn�GF�DpXfF<
jklDf�aWn�G`pof�Ö µå¥×ÙØm× Voa9G�UWGFAD^DCiI I:f�GFA:aWÉ£_@G`UWf�^Df�JtVñG`cWVoCiA:CFg]GFA$VoAbcWfmUyg�GFnmf�G`c9aWlDVeg�cMGFpXCiADE'�DCi_DAb^@GFUds
CiA�^DVXadc¥G`ADnmf �4âD×ÙØm×�ÃDjklDfþVoAb^Df�§ �5TDpo_ba&�5I:f�GFAbaMc%l@G`c|c%lDfþEiVeJ�f5A�JbG`po_Df�VXaMc¥GF¢£f5A�G`g�cWfmUMTDGFaWaWGFEifþCFg
G+aWlDCFnm¢\<@=�a�VXc|w{GFakaWTDCF¢tf5A¨Â � Z Ü9ghCi_bAD^��DfmpXCFwðTbCFw�fmU�pñG�wæf�§�T@GFADadVoCiA�CFg¿G�c%_DUd�D_Dpof5Abc�I:Ve§�VoADE
²mCFADfþUWfmI$GFVXADaMg�GFVoU9ghCiUkADCiADpXVoADfmGFUMVXADVXcWVñGFpSTDfmUyc%_DUd�@G`cWVoCiADa'Â'£Ü�<

ÚÛVXcWl0^bVoI:fmADadVoCiADpXfmadaMg�GFn5cWCiU�¡{VXnmlbcWI:stf5UMghCiUWI:_DpñG/ÂÇûHÜ|pXCiCi¢£akpoVX¢tf

�MØþ®��0�
	 µ � Ø�Ö µØ ��� Ø������ �����çÐ �MØ � ®�� �
	 µ � Ø � Ö µØ � ��� Ø�� �"�������çÃ ¶ �F¸

?ëc±Voa(_Dadfm^'ghCiU(UWf5n�GFpXnm_DpoG`c%VXCiA2CFg��DCi_DAD^DGFUdsþTDf5UdcW_DUW�@G�c%VoCFADa(Ö2VoAbcWCMJtfmpoCFnmVXcds�ghVof5po^óäÖ�CFU#��Ã�?BA�Â ý Ü��¬VXa
^DVXI$f5ADaWVXCiADpof5aWa¿g�G`n5c%CFUr^DfmTDf5AD^Df5Abc|VXA�n�GFadf{C`g�VX^Df�GFp�EHGFadfmarghUWCiI c%lDf5VoU1GF^bVñGF�@G�c%Von|f�§�TDCiADf5Abc%a5uHghUWCiI
c%f5I$TbfmU%G�c%_DUdfmarCFg\EHG`aWfma5uHGFAD^:O�GFnml�AD_DI:�Df5UçCFgvG�aWlDCFnm¢\uiaWf5fFuFghCFUçf�§bGFI:TDpof`u`I:CiADCFEiU%GFTblDVof5a¿?BADCiE�}
GFI:CFJSuD~�f5I$VoGFADCFJSu@G`AD^ )�CiA Z � � ��ub?BADCiEiGFI$C`J Z � � ��w�VXcWl�UWf5JtVXf5w�a�CFg¿GFUdcWVonmpXfma�w�VXc%l�nmGFpon5_DpñG`cWVoCiA
CFg(g�GFn�c%CiU��kÃ�?BA�GFA�VXADnmCFI$TDUdfmadaWVo�bpof{n�GFadf�w�f2l@G`Jtf��4® àiÃ�jklbVoaMnmGFaWf�n5CiUWUdfmadTDCiAD^DaMcWC�VoI:TD_DpXaWVeJ�f
GFn5nmfmpXfmUWG`c%VXCiA � ö�� ¶�·d¸�Ãt?BA¼Â ý Ür=�c µ ® K ¾	��
K µ�� 
 Ð�ò µ Voa1c%lDf�^DfmADadVXcds$UWG`c%VXC�G`g�cWfmU9aWlDCin5¢\u ��� Ø������������¦VXa
JtfmpXCinmVecWs+CFgv_DADTbfmUdcW_DUW�bfm^/�DCF_DAD^@GFUys�ÂÇG2^@GFadlDfm^�adc%UWGFVoEFlbc1poVXADfFuHîÁVoEia5< Z }�ûiÜçG`g�c%f5U�adlDCin5¢+VoA:pñGF�DCFU%G�}
c%CFUds�ghU%G`I$f2VXA0w�lDVXnml�aW_D�Dayc¥GFAbnmfma��Df5ghCiUdf'G$aWlbCinm¢�GFUdf�VXA�Udfmayc�<\?BA�nmGFaWf'CFgçadI�G`pop(TDf5Udc%_bUW�@G`cWVoCiAba
G`c�G+poVXADf�GFUkayc¥GFEFf'C`g¿^Df�JtfmpoCFTDI$f5Abc{CFgçVXADadc%GF�DVXpoVXcds$G:TDUdVoADn5VoTDpXf�CFg¿poVoAbf�GFUMad_DTDf5UWTDCiadVXcWVoCiA�VoakJ�GFpXVo^�<
?BA»Â ý Ü � Ø�® ����ã��kÐ�QVoa{AD_DI:�DfmU�CFg�î¿Ci_DUdVof5U�l@G`UWI:CiADVon$Â x ~2Ü�u � Ø � ® 
 ¶ � �Ø ¸ Y�� ¶ ���� ¸ Y Â�ûi~2Ü�u� Ø � VXaþG/w{G`Jtf$AD_bI$�Df5UþCFgMG�l@G`UWI:CiADVon�w�VXc%l�Ï¨G`AD^�Ñ¦nmCiI:TDCiAbfmAbcWa � �Ø Ð � �� VoA¼ûi~ Eif5CiI$f�c%Uysv<
ÚÛf�TD_bcþCi_bU2adstadcWfmI VoA�c%C�pñG`UWEif�¶��ðí âD×ÙØ5×h¸ �5�DC�§���w�VXc%l©cWU%GFADayJtfmUWaWGFpraWVX²mf5a��úÂ x ~2Ü2R�U������
ÂÇûF~2Ü�<\qrfmUyc%_DUd�@G`cWVoCiADakn5CiAbcWVoAD_DfþTDf5UWVXCi^DVonmGFpopes:Ci_bc%adVo^Df�cWlDfþfmAD^0TDCiVXAbc%akC`gÁcWlDf �5�DC`§*�`<

� � �1-& G� �O� �:( ��M! � -&Q�� .�+�0�% ��M&�! G� � �:(���J$ "(�0  0!%��!�L >.��L�B(�0&+!%�./� �,���OM�.KT��2G`po_Df5aÁÖ µØ
GFAD^+Ö µØ � GFUWfkîÁCi_DUWVXfmU¿GFI$TbpoVXcW_D^Df5a¿CFgSl@GFUdI$CFADVon5am<�?ëc1Voa¿Abfmnmf5aWaWGFUds+cWC2^DVoayc%VoAbEi_DVoadl+GFI:TDpoVec%_D^bfma±Ö`Ø�Ð
�MØ'CFg]l@GFUdI$CFADVon5a � Ø�¶ � Ø�® ��±ãiâDØH¸çghUWCFIôUWGFAD^DCFI�}ëI$fmGFA�}BadÉ£_@GFUWf�^Df�JtVñG`cWVoCiADa�^D_Df{c%C�cWU%GFAbadJtfmUdaWf
aWlbVXg�c�âDØ

Ö`å¥Ø@¶�·d¸�® 
 ��� Ö�¶�Ï]ÐW·d¸¿ÿ«Ö�¶hÏ � âDØbÐd·d¸! Y#" �iÐ
�kå¥Ø@¶�ªbÐW·d¸�® 
 �$� ��¶hÏ]Ð¥ªbÐd·d¸¿ÿ �+¶hÏ � âDØ�Ð¥ªbÐW·d¸% Y " �FÐ �'& " ��®�(*)+ & �iÏvã��kÃ ¶-,i¸
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GFpec%fmUdA@G`cWVoCiA¼n�GF_baWfma+n5l@GFADEFfma�CFg{G�aWVoEFA«CiA¤JtfmUyc%VXn�GFp1JtfmpoCFnmVXcds �3GFa'gh_DADn5cWVoCiA¤CFgkc%UWGFADadJtf5UWaWf�CFU
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nm_bUWUWf5AbcM^bCiI$VXA@G`cWVoADE2ayc%UW_bn5c%_bUWf2GFUdf�I:CiUdf{pXVo¢£fmpes+UWf5poVXn5c%a1CFg�TDUWf�J�VXCi_Da9EifmADf5U%G`cWVoCiAba�cWl@GFA�Udfmad_DpXc9CFg
�2CipoI:CiEiCFUWCFJ�Â�ûi~2ÜMCiU �2U%G`VonmlbA@GFA�ghU%GFEFI$f5Abc¥G`cWVoCiAbam<t?BA0ad_Dnml�lDVof5U%GFUdnmlDVXn�GFpSw{G`s/VXAbc%f5UWA@G`p�ghU%GFn�c¥GFp
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adcWUW_Dn�c%_DUdf�C`gçpñG`UWEif�}BaWnmGFpof�ghCFUWI$G`c%VXCiADa|ghCiUdI$a5<@jklDVoakghUWGFn5c%GFp(Voa�UWf5aWTDCFADaWVX�Dpof2ghCiU�U%G�c%fþCFgçI:Ve§�VXADE+CFg
TDl@G`aWfma�G`c{G+I:Cipof5nm_DpoGFUMpof�Jtfmp�ubaWfmf'¡�fm^DCFAD^DC$GFAD^��'GFUd²mCiA�u x 
 
 'b<

=�g�cWfmU±aWfmTDGFU%G`cWVoCiA�I$CFpofmn5_DpñG`U(I$V�§�cW_DUWf1UdfmI$GFVoADa±GFaÁGFA�VoAbcWfmUWI:fm^bVñG`cWfrpñG`stfmU±VoA'f�§�TDf5UWVXI$f5Abc%aÁCiA
aWf5T@GFUWG`c%VXCiA'w�Vec%l�nml@GFAbEif9C`g\G{adVoEiA�CiA�G`nmnmf5pof5U%G`cWVoCiA�u �2_Dn5lDfmUdfmAD¢£C�f�cçG`p�<eu x 
 
 'HG�<ÆjklDf|n5CiAbc%f5Abc%aÁCFg
poVXEilbcrTbl@GFaWf{VoA�_DAbVXc�CFgSJ�CFpo_DI:fkCFg(GþI:Ve§tc%_DUdfkI$VXaWn5fmpopoGFADf5Ci_Da�Â�JbG`UWVof5arghUWCiI 
 _DT�c%C Z Ü�< )£c%_D^bstVXADE
GFA0VoAbcWfmUdI$f5^DVñG`cWf�pñG�s�f5UkVXc�VXakTDCiaWadVo�DpXf�c%C�fmayc¥GF�bpoVoadl�w�l@G`c{aWl@G`UWf'CFgÁcWlDfþEiVXJtf5A�poG`stfmUkl@G`JtVXADE+c%lDVXa
CiUMcWl@G`c{nmCiA�c%fmA�c%a�CFgÁpoVoEFlbckTDl@G`aWfF<

jkC�f5adc%VXI�G�c%f:G0adl@GFUdf�CFg|I$CipXfmn5_DpñGFU�I$V�§bf5^QI:Ve§tcW_DUWf�VoA�c%C`c¥GFp1GFI:Ci_DA�c�C`gMI:Ve§tc%_DUdf�VoA�c%_DU�}
�D_DpXfmAbc�²5CiADf'VXckVXakTDCiadaWVo�bpof2�bs�_baWf'CFg¿n5lDfmI:VonmGFp�VXAD^DVonmG`c%CFUWaþÂ�[]VXAD^Df5A�u\¡{f5^DCiAD^bCDu��2CF_DADEia5u Z � �,'��
�2_DnmlbfmUWf5AD¢£C+f5c�G`p�<eu x 
 
 'i�\Ü�<t¡{f5nmfmA�cMw�CiUW¢�ÂÇz|lDfmUyc%¢£CFJSu x 
 
 ûHÜ1VXa9^bf5JtCFc%f5^/c%C�ayc%_D^bVofma|CFg(TDUdCinmf5aWa
CFg±c%_DUd�D_DpXfmAbc�ghU%G`EiI$f5Abc¥G�c%VoCFA/^D_DUdVoADE�^Df�J�f5poCiTbI$f5Abc�CFg¿¡�G`stpXfmVoEFl�}Bj�G`stpXCiU|I:Ve§�VoAbED<

� ?!Tç
 ��%)�,�,+!��%)�  G(&0 � � � %)(7.�+ � CÁ� .�® à

[(f5c � a:^DfmadnmUWVX�Df0n�GFpXnm_DpoG`c%VXCiA«CFg�GFAóf�§�TDCiADf5Abc���VoA G�n�GFadf�ò ® °�Ðr=�c�®8à«ÂhI$V�§bVXADE¦w�VXcWl
��J�GFn5_D_DI ��Ü�<Æ={cçG�adc%GFEif�?B?B?�ghpoCFw¼c%f5AD^DaÁcWC�_bADVXJtfmUda%GFpvÂhaWfmpegñ}BadVoI:VopñG`U¥ÜSUdfmEiVXI$f{Â � Z Ü�VoAþw�lDVon5l+³@µ ö
·	��Ã�zMGFpXnm_DpoG`c%VXCiA
�kVoa]�@GFadfm^�CiA'cWlDf1pñG`w¤CFg�I$CiI:fmA�c%_DI"n5CiADadfmUdJ�G`cWVoCiA�<ÆjkU%GFADayghfmU±CFgDI:CiI:fmAbcW_DIæcWC
poVXÉ£_DVo^�VXaçn�G`UWUWVXfm^�Ci_bcç^D_Dfkc%C2UWGFI TDUdfmadaW_DUdfU Î Y CFgS�D_D�D�bpofma.�5VXI$TbUWVoA�c%VoAbE �5VoA�c%CkpoVXÉ£_DVo^�<�jklDf5UWf5ghCFUWf
nmUdf�G`cWVoCiA�CFgÁI:CiI$f5Abc%_bI	�bs�TbUWfmadaW_DUdf�VXakVoAbcWfmUdfmadcWVoADE+ghCiUk_bam<


 ��%)�,�,+!��% 0����V./� �O#&+!./�O�:( T@
 %'� �O�:0���J� GQ�J� G� %�T@[(f5c � a1nmCiAbaWVo^bfmU�G2TDfmUdVoCi^DVXnknml@G`VoA�CFgv�D_D�D�DpXfma5<
qrfmUdVoCi^DVXnmVecWs0I$fmGFADa�cWl@G`cþG`pop¿�b_D�D�DpXfma2VoA¦G/nml@GFVXA�GFUWf+VX^DfmA�c%VonmGFp�<SÈ|_b�D�Dpof5aþGFUWf�adstI$I:f5cWUWVXn�nmCiAt}
nmf5UWADVXADE�c%lDf�JtfmUdcWVonmGFp�G`JtfmU%G`Eif$pXVoADf0Âh���¯¸�Ð(adfmf�î¿VoED< Z�x ��<]jklDf:VoI:TDCiUyc¥GFAbcþTbCiVoAbcþ�QVoa'GFA¤GFTDf�§
CFg|G0�b_D�D�DpXfF<(?BA�c%lDVXaþghVXEi_DUdf�c%lDf�adstI:I$f�c%UdVon+l@GFpeg|C`g|TDf5UWVXCi^�CFg|ghpXCFw VXa2aWlDC`w�A�<]jkC�Udfmnmf5VXJtf$GFpop
ghpoC`w4VXc{Voa{ADf5nmfmada%GFUys�cWC�nmCFI$TDpXf5cWf�ays�I:I:f5c%UdVonmGFpopes$cWC�c%lDf'pof�g�c�lDGFpXg¿CFgr�D_D�b�Dpof�_DT�c%C:c%lDf'w�lDCipXf
�D_D�b�Dpof`<ÁjklDf:gh_Dpop1n5l@GFVoAQVoa'Ci�bc%GFVoADf5^¤�bs¼TDf5UWVXCi^DVon�n5CiAbc%VXAD_@G`cWVoCiA¼CFgMcWlDf$w�lbCipof:�D_D�D�bpof$cWC�cWlDf
pof�g�c{GFAD^�c%C�c%lbf2UWVoEFlbc��<

��f5poCin5VXc%VXfma�CFg�pñGFEiUWGFADEiVoGFA¨T@GFUyc%VXnmpof5a�CiA¬G¼adcWU%GFVXEilbc:poVXADf¼Â����¯¸+GFUdf�^bVoUWf5n5cWfm^¬_bTbw{GFUW^ba©ÂhcWC
ª�¹¯°H¸�Ð�GFUdUWCFw�akÈVXA�î¿VXED< Z�x G�GFAb^���u��5VXI$TbUWVoA�c �5CFgv�D_D�b�Dpof5am<DjklDf5aWf�JtfmpXCinmVec%VXfma2ÂhVoA:c%lDf�ayc%UWGFVoEil�c
���¯¸9^bfmnmUdf�GFadf�VXA�^D_Df2n5Ci_DUWadf$Â�^Df5nmfmpXfmUWG`c%VXCiA�CFg±�D_D�D�bpofma5u@VoADf5UdcWVñGFpSVoI:TDUWVXAbc9CFg¿�b_D�D�DpXfma¥Ü�<�$�f5ADnmf`u
CiA»c%lDf0adcWU%GFVXEilbc�pXVoADf¼Âh���¯¸�c%lDf�Jtfmn�c%CiU�Þg�óVoa�^DVXUWfmn�c%f5^ó_DT�w{GFUW^Da5<|~�VoadcWUWVX�D_bc%VXCiA¨CFg�TDUWf5aWaW_bUWf
�±¶�Ï¨® Ï��¥Ð¥ªbÐW·��%×���¸�CiAQGFA¼G�§�Voa'ª0Voa2aWlbCFw�A¤VXAQîÁVoED< ZÆx Gbu�Ï��{VoaþnmCFCiUW^DVXA@G`cWf+CFg9cWlDf:�D_D�D�DpXf:GFTDf�§
��<@?BA0n�GFadfþCFgçG`A�VXADnmCiI:TDUdfmaWadVo�DpXf�poVXÉ£_DVo^/cWlDfþUWf5ghf5UWf5ADnmf'I�G`UW¢�C`g¿TDUdfmadaW_DUdf�nmGFA��bf�G`Abs/gh_DADn�c%VXCiA
CFg�c%VXI$f`<Á?BA»UdfmEiVXCiA«Cin5nm_DTDVXfm^»�bs ��J�GFnm_D_bI��iÂ�c%lDf�UWfmEFVoCiA«�bfmpoC`wôcWlDf��DCi_bAD^@GFUys«CFg{�D_D�b�Dpof/� �5u
î¿VXED< Z�x �\Ü�TbUWfmadaW_DUdf�Voa�lbCiI$CFEifmADf5Ci_Da5Ì��±¶ Í� ÐW·d¸�ÓQ� ���1¶�·d¸�Ã�[(f�c � a2TD_bc[� ���«Ó °¦ÂÇG�ghUWf5f�nmlbCiVon5f�CFg
�5nmGFpoVX�DU%G`cWVoCiA��5CFg(TDUdfmadaW_DUdfÆÜ�<\jklDf5A�gh_DAbn5c%VXCiA �±¶Çªi¸kVXA0î¿VoED< Z�x G+�Df5EiVoADaMghUdCiI	²5fmUdCn�±¶�ª�® ª��y¸r®ð°bÃ
� d 2)�50L*[,)��.1&%�YEL&+�`�"�5$%0)*�&(���3�o&%� s�� ���3E���� ��,3�5�:�/�p�"�/��C��@��.p� | ��![,)$(��C^.��/]Z&%�/HV�A���)�5B5��![�5]cC

�R��![&(���)��]XCX���3E qZ��� h������)v)���)�5B5��!>�5]nh������3v����3E�HI��.1eL�I���)�5B5��![�5]F���3E��R,3��.�&(�-C<h������)v)���)�5B�5��![�5]`�:*V��$�S(C�s�t5t)h/�3S��=��.1�P�@��.V��&%![,)$(&(��&W*1;`*18)�7� | ��![,)$(��&%�gs�� �[�������P&(�I,3.����"�/�L*���E'S
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î¿_DADn�c%VXCiA#�±¶ÇªH¸�VXAþî¿VoEb< Z�x GMEFUWCFw�a�w�Vec%lþEiUWC`wkc%l'ª'ÂÇGFa(Vec(Voa�cWCipo^�u �Z�Sã
�£ª+¹¯°H¸�Ãm=�adstI:Tbc%C`c%VonmGFpopes
G`cMcWlDf2pñG`UWEif�UWfmI:CFJ�GFpXa9ghUWCFIºUdCi_DEilDAbfmaWadfma�CFg±�DCi_bAD^@GFUys/� �2¶Çª�í âS¸9lDf�c%f5UWCiEif5ADfmVecWs�CFg±TDUWf5aWaW_bUWf
g�GF^Df5aM}�TDUWf5aWaW_bUWf'�Dfmn5CiI$f5a�lbCiI$CFEifmADf5Ci_Da5Ì

��� ����¶h·d¸|¹ � ����®ð°bÐ

GF�DC`J�f�â�VXakc%lDf2TDf5UWVXCi^�CFgrG+nmlDGFVoA�CFgÁ�D_D�D�bpofma�Â�î¿VoED< Z�x �\Ü�<D?ëc{VoakadlDCFw�A�VXA�î¿VoEb< Z�x G�GFAb^�n`<
?BA0G�poVoÉ£_DVX^$cWlDf�EiUWGF^DVof5Abc{Þ���Voa9ghVXADVXcWf�CiA��bCi_DAD^@G`Uds/� �M�bf5cWw�f5fmA0poVXÉt_bVo^/G`AD^ ��J�GFnm_b_DI���<b?BA

�df5cWa �+Â�pXVoÉ£_DVo^�^Df5ghCFUWI$G`c%VXCiADa�GFaWVX^Df ��J�GFn5_D_DI ��Ü�cWlDf+EiU%G`^DVof5Abc�Ý Þg�çÝbVoa�adI�G`pop�< ��fmUdcWVonmGFpÁayc%UWGFVoEil�c
poVXADf0Â ���¯¸�VXa�G�I:Vo^D^DpXf�poVXADf+CFgMG �df�c�<]?BA¤îÁVoED< ZÆx �¼cWlDf�g�GFI$VXpXs�CFgMVXADadc%GFAbc'VoadCi�@GFUda 
 u Z u x GFAD^
û�Voa2TDUdfmadfmAbcWfm^�<±qrUWf5aWaW_bUWf/G`nmnmUd_Dfmaþw�VXcWl�EiUWCFwkcWl�CFg|Ab_DI$�bfmUþCFg9GFA¼VoaWCF�@GFUm<���fmUWC�VXaWCi�@G`U�Voa�cWlDf
�DCi_bAD^@GFUys�� �5<

?BADVXcWVñGFp�¢£VoADf�c%Von�f5ADfmUdEFs+CFg�I$CFcWVoCiA�CFg�pXVoÉ£_DVo^+EFU%GF^D_DGFpopes�TDGFaWadfma|VXA�¢tVXADf5cWVonkf5ADfmUdEFs�CFg �df5c%a5<£jklDf
I:CiI$f5Abc%_bI

( �

+ ��� �i·
T@GFadaWf5a'VXAbc%C�G/I:CiI:fmAbcW_DI CFg1c%lDf+ad_D�Dadc%GFADn5f:w�lDVXnml�l@G`Jtf+�Df5fmA ��c%lbUWCFw�A�Ci_bc&�5VoA �df5c%a �5<�[]f�c � a
UWf5aW_Dpec2GFA©f�§bGFI$TbpofF<S[(f5c�c%lDf�n5CiAD^DVec%VXCiA0w�Vec%l¦TbpñGFADf��DCi_DAb^@GFUds�GFAD^©CFADf�l@G`UWI:CiADVon'CFgrJtfmpXCinmVecWs
w{GFa�VoAbVXc%VoGFp�Ì

ª�®ÛÖ�¶�Ï]ÐW·1®ð°i¸rÓ"°bÐ ÍÎ ®"Þ���Ð	�M¶hÏ]Ð%ªbÐW·1®æ°H¸r® ÿ�¶"�M×ÙØ5×�ã � ¸�
 ¾��������� � Ï]Ð¨ª$¹¬°bÃ

jklDf5A VXADVXcWVñGFpMJtf5Udc%VXn�GFp�¶"��® ����¸$I:CiI$f5Abc%_bI � �¾�� �iÏ � �+ ���£ª¤Voa/f5É£_@GFp�cWC¨²mf5UWCD<9=�c/·�® °
JtfmpXCinmVec%Vof5a�C`g�GFTDf�§�TDCFVoAbcWa��»¶� �%ÐWÏ��|®N°H¸{GFAD^ ��¶����ÐdÏ�2® �]ã � ¸�G`UWf�f5É£_@GFp¿fmGFnml©C`c%lDf5U�� �M×ÙØm×�Ã
=�c¿·�� � G`�DaWCipX_bc%f9JbG`po_Df9CFg\J�f5poCin5VXcds ����Voa¿GFTDTDUdC`§�VoI$G`c%f5pXsþcWw�VXnmfMpoGFUWEif5U±cWl@GFA �M×ÙØ5×�Ð`?BADCiEHGFI:CFJ
f5c�GFpÇ<Xu x 
 
bZ Gb<D?BAbcWfmEiUWGFp

�v¶h·d¸1® �����
)� �

Ý ( )+ ¶��iÏvã���¸ (
�

!#" �%$ �'&
���£ªvÝ

Âhw�lbfmUWf�gh_DADn�c%VXCiA»Ö�¶�Ï]ÐW·d¸�EiVXJtfma+cWlDf�nm_DUdUWfmA�c�TDCFaWVXcWVoCiA¨C`g�nmCFAbc¥GFn�c:�DCi_DAD^DGFUdsbÜ+GFnmn5UW_Df5a�VXA ^b_Df
nmCF_DUWadf'·|GFAD^�c%f5AD^Da�c%C�poVXI$Vec%VoAbE'J�GFpX_Df

( �+ ���2ã�����i·�Ã
)�CDuDghVXUWadcmuDVoA�G�TDf5UWVoCF^DVon�nmGFaWfþw�fþl@G`Jtf#���N¹ � ���Â�c%lDfþnmGFaWfþò�®æ°�VoaknmCFADaWVX^DfmUdfm^\Ü�u

���Ûÿ � ��� �Q��&� Y� Ã ¶yàÆ°i¸

)�f5nmCiAD^�uSlbf5c%f5UWCiEFfmADf5VXcWs/CFg¿TbUWfmadaW_DUdf�G`UWfþnmCiAbADfmn�c%fm^0c%C�UWCF_DEilDADf5aWadfma�C`g¿�DCF_DAD^@GFUysS<
[(f5c � a'ADCFc%f+cWl@G`c�G`c'ò �®º° �5lDCipXf �5CFU2^DfmTDUdfmadaWVoCFA¤VoA�TDUdfmadaW_DUdf�Voaþn5CiADADf5n5c%f5^Qw�Vec%l¼nmCiI:T@GFn�c

UWf5EiVoCFA¨CFg�JtCiUyc%VXn�GFp9I$V�§bVXADE»ÂhTDUWf5aWaW_bUWf0VoA«JtCiUdcWVonmGFpMUWf5EiVoCFA¨Voa+poC`w�fmU�cWl@GFA ���2¸�Ãç[]f�c � a�nmCiADadVo^Df5U
I:Ve§�VoADE'ADfmGFUMG'lDCiUWVX²mCiA�c¥GFp\TDpoGFADf�ª�®ð°�ÂÇûi~2Ü1CiUMG�lDCiUWVX²mCiA�c¥GFp@ayc%U%G`VoEilbc9poVXADf�ª�®ð°/Â x ~2Ü�<tÚÛlbfmA
TDpoGFADf©I:Ve§�VoADE¤²mCiADf�VXa/TDUWf5aWf5Abc¨Â�î¿VoEb< Z ûiGiÜ:c%lDf5AæVXAÛ^DVoayc%UWVX�D_bcWVoCiAC`g�TDUdfmadaW_DUdf ��J�GFpXpof�s*�FÂ x ~2Ü
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f�§tcWfmAD^Df5^GFpXCiADE�GFA G�§�VXa�Ï¬VXa�ghCiUWI:fm^�<¿=�JtfmUWGFEif � " �¤Â � Ü�VoADayc¥GFA�c+TDUWC`ghVopof�CFg{TDUWf5aWaW_bUWf �±¶ÇªH¸�VXa
aWlbCFw�A¤VXA¤î¿VXED< Z ûF��<]~�Veg�ghfmUWf5ADnmf5a�CFg9TDUdfmaWad_DUWf �m� � � ® � � � ÿ � � ×ÙØ � ��&� Y� GFAb^��m� � � � �� � Y�
nmCFUWUWf5aWTDCFAD^©c%C�cWw�C�adfmI:VoaWTDGFnmf5aþª � � � ghVXpopof5^�ayc%VopXpÁTb_DUWf �5l��mGFAD^ �5p��5poVXÉ£_DVo^Dakw�Vec%l©^Df5ADaWVec%Vof5a
��HÐV��hÐ � � ×PØ�VXaþTDUWf5aWaW_bUWf�VXA¤G�I:VoADVXI$_DI0<S=�c�G0ayc¥GFEFf:· �	·
	�	/Â x Ü�w�f:l@G`Jtf � � � ��� � �M×PØm×ÇÃ
=�n5nmCiUd^DVoAbEipXs ��� � � ¹ �m� � � GFa�ò¼ÀðàiÐDò�® ��oã���HÃ


 ��%)�,�,+!��%P0���� .,� �L#&+!.��L�:(�T��E�:Q�� ./ G�/2 J� "� %:T\[(f�c � a9n5CiADaWVX^DfmU�Gþn�GFadf{w�lbfmA�VXAbc%CþpXVoÉ£_DVo^+adfmI:Voa�}
T@GFn5f¦¶�ªQ¹ Öb¸�c%lDf:aWVXADEipof�CiUþadCipoVec¥GFUys©�D_D�D�bpof�ÂÇî¿VXED< Z 'HGiÜ2TbfmADf�c%U%G�c%fma5uÁÖ�VXa'n5CiAbc%GFn5c��DCi_DAb^@GFUds
�Df�cWw�fmf5A�poVoÉ£_DVX^�G`AD^ ��J�GFn5_D_DI �5� ���ðÃS?BA©î¿VoEb< Z 'HG$c%lbf�UWVXEilbc�l@GFpegrCFg�G��D_b�D�Dpof�Voa�^DU%G`w�A�<vjklDVXa
�D_D�b�Dpof+VXa�adstI:I$f�c%UWVXn+G`c2cWU%GFADayghCiUWI$G`cWVoCiA¦C`g|G�lDCFUWVo²5CiAbc%GFp¿G�§bVXa�Ï � ÿ{Ï]Ã]îÁpoCFw Voa�adstI$I:f5cWUWVXn
nmCFADnmf5UWADVXADE:G�I:Vo^b^Dpof�Jtf5Udc%VXn�GFp�adc%UWGFVoEFlbckpoVXADf�Âh���¯¸�uD��VXaMc%lDf'GFTDf�§�CFg±c%lDf2�b_D�D�DpXfF<\qrfmADf�c%UWG`c%VXCiA
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g�GF^Df5a�CFAæ^Df5Tbc%l � à�°Hâ@×PØm×ÇÃk=�nmn5CiUW^bVoADE»c%C»c%lDf�ghCiUdI$_DpoGÛÂ Z�x Ü�u|cWlDf¤G`I$TDpXVXcW_D^Df¦CFg�c%lDf¼EiVeJ�f5A
nmlDGFADEifmGF�DVopXVXcds�I$GF¢£fma%� K + ö à�ã�àÆ° ù ÷ëY Ã

[(f5c � a{nmCiI:T@GFUdf � âD}ëEiUWCF_DTDa&��ghUWCiIôc%fmAba�G`AD^�lb_DAD^DUdfm^Da{�D_D�D�bpofma5<\jklDf'GFI$TbpoVXcW_D^Df�C`g¿n5l@GFADEif�}
GF�DVXpoVecWs+CFg�J�f5poCin5VXcds:G`cMadlDVXg�cWa|CiA/n5CiCiUd^DVoA@G�c%f�Ï�CiA¦àÆ°i°iâ@×ÙØ5×�VXa|pXfmaWa�¶"� K +%+ ö à�ã�àÆ°i°`ù ÷ëY ¸�Ã£jklDf5UWf5ghCFUWf
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Â�n5poCiadfmU9CFJtfmU|n5CiAbc%GFn5c|Voa|^bCiI$VXA@G`cWfm^�w�VXc%l$ghVoADf5fmU|adTDpoVecWcWVoADEia%Ü�<£È|_�cMCiA/^bVoadc%GFADn5fma9ghUdCiI �DCi_DAb^@GFUds
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Â�adI�G`pop�u�G`JtfmUWGFEifþGFAb^0�bVoE+aWÉ£_@G`UWfma%ÜkGFUWf2UdfmTDUdfmaWf5Abc%f5^�< ��f5poCin5VXc%VXfma �MØ`¾ K Ð��MØ�GFAD^ �MØÆµ K ^DCFI$VXA@G`c%f
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c%lbf�ghVof5po^ ��¶hÏ]Ð¥ªi¸�poCiCF¢ta�poVX¢tf$U%GFAb^DCiI:pXs��DUWGFADnmlbVoADE�cWUWf5f�w�VXcWl¨G�c%Ud_DAD¢ ��ÐÁaWl@G`UWVoAbE¦CiA � Â Z ûiÜ
�DUWGFADnmlbfma�w�lDVon5l�VXA/c%_DUdA�adl@GFUWf2ghCiU � �DU%GFAbnmlDf5a�f�J�f5UdstCiADf`u\f5c%n`<

~�fmTbfmAD^Df5ADnmf�CFg�G`I$TDpXVXcW_D^Dfma¿CFgvghpX_Dn5cW_@G`cWVoCiADarC`gvJtfmpXCinmVecWs�CiA$^bfmTbcWl ��¶ÇªH¸çVoaçghCFUWI:fm^:GFa1UWf5aW_Dpec
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)tc%f5T�}ëcdstTDf��DfmlDG`JtVoCi_DU�CiU�pñG`nm_DA@G`UWVXcds¬Â Z ûHÜ$Â�poGFnm_DADG�CiU�EHG`T\Ü'ghCiU�lDVof5U%GFUdnmlbsQw{GFa�ADf5nmfmada%GFUys
ghCiU'aWVXI$TDpXVXghVXn�G`cWVoCiA¦C`g�f�§�TDpñG`A@G`c%VXCiADa5<±?ëc�Voa'TDCiadaWVo�bpof$cWC�n5CiADaWVX^DfmU�GFA«VXAbc%f5UdghfmUdfmADn5f/CFgkadTDpoVecWcWVoADEia
w�VXcWl¤ghVoAbf$ayc%fmT»CFgkG�EifmCFI$f�c%UWVXn�GFp1TDUdCiEiUdfmaWadVoCiA � ® à ��� Ð � ß àiÃ ��fmpXCinmVecWs�ghVof5po^¼Voa�adI$CFCFc%l �
VXcWa�T@G`Udc%VXnm_DpoGFU�adl@GFTDf�Voa�^Df�ghVoADf5^¨�bs¨G`UWU%G`ADEifmI:fmA�c�CFg{�D_D�b�Dpof5a�VoA¨G¦n5l@GFVXA ÂÇî¿VXED< Z�ý Ü�uÁVoADayc%fmGF^
CFgÁlDVof5U%GFUdnmlbs�Â Z ûHÜ�<@jklD_Da{CFg
�5adc%GFVoA ��CiU �5adTDCFc%a1�5CFg¿ADfmEHG�c%VXJtf2JtfmpXCinmVecWs �4lDG`Jtf�adI$CiC`c%l�nmCiA�c%Ci_DUda
Â�AbCFc'aWÉ£_@GFUdfmamuÁGFa'VoAQî¿VoEb< Z �iÜ�<(?BA¤î¿VXED< Z �/c%lbf$^DVoGFEiUWGFI CFg|aWTDpXVXcdc%VoAbE�CFgMn5CiADaWf5nm_bcWVXJtf�adn�GFpXfma'CFg
c%lbfmaWf �5adTDCFc%a1�`u@VoAbadc%fmGF^�CFg±c%lDf5VoUMghCiUdI3Voakad_D�DI:VXcWcWfm^�<

jklDfkî¿VXED< Z ��ad_DTDTDpXfmI:fmAbcWaÁc%lbf|ghCiUWI:_DpoG�Â Z '£Ü�<`qrCiVoA�c%a kÿ/àiÐ��G`AD^  � à|I�GFUd¢2c%lDf9nmfmA�c%fmUdarCFg
aWÉ£_@G`UWfma5uFn5CiI$TDGFUWf9î¿VoEFam< Z ��G`AD^ Z �iG�<�jklbfmaWf|nmfmA�c%fmUdarGFUdf|CiA�^DVoayc¥GFADn5fma1âDØFã�{ghUdCiI"c%lDf9�DCi_DAb^@GFUds
aW_b�DI$VecWcWfm^«�bs¤G�lDCFUWVo²5CiAbc%GFp9TbVofmn5fF<ÁjklDf/aWTbfmnmVeghVof5^«TDCiVXAbc%a�GFUWf�cWU%GFAbadghfmUdUWf5^¨CiA»G�TDpoGFADf©¶��Ð¥ªi¸
ÂÇîÁVoED< Z �F�@Üþw�VXcWl¤c%lbf/lDfmpXT«CFg�c%lbUWfmf�lDCiUWVX²mCiA�c¥GFp�GFUdUWCFw�a�n5CiADADf5n5cWVoADE¦cWlDf/pof�g�c�G`AD^¨UWVXEilbc�T@GFUdcWa
î¿VXED< Z �b<(z|CiCFUW^DVXA@G`c%f5a�CFg1c%lbfmaWf+TbCiVoAbcWa2GFUdf�¶"�MØ ö à�ãiâ ù ÷ëYØ Ð¥ªmØ�® â@Øiã�i¸�ÃvjklbUWCi_DEFl¼adfmÉ£_Df5ADnmf:CFg
c%lbf�cWU%GFAbadghfmUdUWf5^QTDCFVoAbcWaþcWlDf�nm_DUyJtf ��¶ÇªH¸+Â Z '£Ü�Voa2^bU%G`w�A�<]=�aþw�f�adfmfFu]adI�GFpXpe}ëaWn�G`pof�ghpX_Dn5cW_@G`cWVoCiADa
�kå�Â Z�x Ü{l@G`Jtf�c%lDf��DVXE�GFI:TDpoVec%_D^Dfþw�lDf5UWf�G`a�poGFUWEif�}Badn�GFpXf�w�VopXpÁTbfmADf�c%U%G�c%f�^Dfmf5TDpXs�VoAbcWC/c%lDVXnm¢£ADf5aWa
CFgÁpoVXÉt_bVo^�<

;�CFwðVXc�VXa{TbCiaWadVo�DpXf�c%C�nmCiI:T@GFUdfþVoADayc¥GFAbckJtf5poCin5VXcWs$ghVof5po^Da ��¶hÏ]Ð¥ªH¸|ghUdCiIÒG+TDfmUdVoCi^bVon2nmlDGFVoAQÂ �
'£Ü�u±ghUdCiI�G�aWCipXVXc¥G`Uds��D_D�b�Dpof�Â � 'HÜ�uÁGFAD^«ghUWCFI�G�U%GFAD^bCiI�n5l@GFVXAÛÂ � ý Ü�<±jklDf5aWf�É£_@GFpoVec¥G`cWVXJtfmpes
J�GFUWVXCi_Da{c%lDUdfmf�nmGFaWf5a�^Df5ghVXADVXcWfmpes�aW_DTDTbpofmI:fmA�c�f�G`nml©CFcWlDfmU5<v?BA¦cWlDf�ghVXUWadc�n�G`aWf�^Df5n�G`s�CiA©ª�CFnmnm_bUWa
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U%G`AD^DCiI nmlDGFVoA�urghVXUWadcmu1Voa:lDCiI:CiEifmAbfmCi_Da$CiA¬cWU%GFADayJtfmUWadf¦^DVXadc¥G`ADnmf5a/pñGFUdEif�VoAónmCiI:T@GFUdVoaWCFAów�VXcWl
c%lbf�aWVX²mf�CFg�G��D_D�b�Dpof`u�GFAb^�uvadfmn5CiAD^�u�GFa�G�TbCFw�fmU�pñG`w&^Df5TDfmAb^Da�CiA¦n5CiCiUd^DVoA@G�c%f�ªbÃ�=�a�VXc�w�VopXp]�Df
JtVoadVo�DpXf��DfmpXCFwþubTbCFw�fmU�pñG�wæ^bfmTDf5AD^DfmAbnmf/�æghUWCiI	ª�Udfmad_DpXcWakVoA�c%lDf2TbCFw�fmUkpoG`wðC`gÁf�§�T@GFADadVoCiA�CFg¿G
c%_bUW�D_DpXfmAbc{I:Ve§�VoAbE:²5CiADf�¶�³ ö · � ¸�Ã\?BA�G:TDf5UWVXCi^DVon2nmGFaWf'I:Ve§�VoADE�É£_DVXnm¢£pXs/g�G`^Dfma�Â�^DVXaWTDpoGFnmf5I$f5Abc{CFg
�D_D�b�Dpof5a�³ ö �	�M·d¸�Ã
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Â Z Ü'ADfmGFU�G�UWGFAD^DCFI,n5l@GFVXA¤CFg�pXVoADfmGFUþTDfmUyc%_DUd�@G`c%VXCiADa�Ö ¾ Â � Z u � x Ü�< +rÉ£_@G`cWVoCiAÂ ý ÜþnmCiAbADfmn�c%a
l@GFUdI$CFADVon5a�CFgkgh_DAbn5c%VXCiA¨Ö µ ¶hÏv¸�G`AD^¨l@GFUdI$CiAbVonma�CFg�VoAbVXc%VoGFprJtfmpoCFnmVXcds	� )�fmÉ£_Df5ADnmf�CFgkcWlDUWf5f�adc%f5TDa
CFg�n�GFpXnm_DpoG`c%VXCiAghCipopXCFw�VoAbED<Mî¿VXUWayc�uMw�f¤^bf5ghVoAbf�cWlDfQî¿Ci_DUdVofmU�adTDfmn�c%UW_bI Ö µØ C`g�U%G`AD^DCiI ad_DUdg�GFn5f
TDf5Udc%_bUW�@G`cWVoCiAbakÖ µ ¶�Ïv¸ ��
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^Df5TDfmAD^bfmADn5f/�"ghUWCFI3ª$VXakEiVXJtf5A0��s/c%lDf2ghCiUdI$_bpñG�Â Z '£Ü�<

� � T� %)J� >2 ��M �7%)QO�:JK� .,2*� �L./� 0�%'-!.��  "(�0I%�37-& G(&�,�L�:(IQO @�
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^Df5fmTDpes�VoAbcWC�poVoÉ£_DVX^�<

jklDf+ghVof5po^¦CFg�JtfmpXCinmVecWs � µ ¶�Ï]Ð¥ªH¸�w�VXcWl©fmADpoGFUWEFVoADE/n5fmpXpoa�Â�î¿VoEia5< Z �tu Z �iGiÜ�GFAD^©c%lbf+TDCFw�fmU2poG`w
^Df5n�G`s�CiA0ª�ÂÇî¿VXED< Z �F�\ÜMVoaMghCiUdI$f5^�<
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�D_bc$CFg2CFADf0J�GFUdVñGF�bpof �  u �S¶�ªHãi³@µ]¸+CiU �S¶�ªHã�· � ¸��1cWlDf0I�GFUd¢��ÔI$fmGFADa/G�J�f5U%GFEFVoADE¼CiAócWU%GFAbadJtfmUdaWf
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CFg¿�D_D�D�DpXfma%Ü�ghpXstVXADE:GFlDf�G`^¦GFadVo^Df ��J�GFnm_b_DI���I$CFJtf'_DAD^Df5U{cWlDf�poG`w&³v¾�� ÿ.�kå¥×ÙØ5×o·�ÃS~�VXadc%UdVo�D_�c%VoCFA
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aWTbfmn5cWUW_DIÒVXa�GF^D^Df5^
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w�lDf5UWf � � Ø " ®NàiÐ .±Ø�Voa�G�U%GFAb^DCiI	Tbl@GFaWf`u �¬VoakpXfmADEFcWl�CFg ���DC`§*�iÂ � x Ü�<\[(f�c � a�w�UdVXcWf2^DCFw�A�GFpoadC

Ö )��å ® ¶�â � µ ù ÷ëY
 ã � � µ KÇ÷ëY ¸� � µ KÇ÷ëY Ð � )��å ®æÖ )��å ãiâ � ¶Çâ 
 ã �9¸ � µ ù ÷ëY  � µ ù ÷ëY � ¶Çâ 
 ãiâS¸ �
µ ù ÷ëY Ð$¶ �F¸

w�lDf5UWf � ) �å Voa�G$UWfmpoG`c%VeJtf�GFI:TDpXVXc%_b^DfþCFg1aW_DUyg�GFnmf�TDfmUyc%_DUd�@G`c%VXCiA�<S?ëc�n5l@GFU%G`n5c%f5UWVX²mfma�GFA©GFADEFpof'CFg�G
^Df�J�VoG`c%VXCiA�CFg¿G�c%GFADEif5Abckc%C�TDf5UdcW_DUW�Df5^�ad_DUdg�GFn5f'ghUdCiI	_bADTDfmUyc%_DUd�Dfm^�TDCiadVXc%VXCiA�<
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 Ð@aWlDCF_Dpo^��Df� ¹ðÿ.�Hã��Ã ¶ ,�i¸

�2G`po_Df � ®Nÿ.�Hã� ¶ �!H¸
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Ö )��Ø � � ��� � �9ã  ù ÷ëY ö àÆãSÝ � � Ý ù ÷ëY Ð Ö )��å ö àÆã ¿Ð � ) �å � � ��� � ® ��� � � 	�Ð ¶ ��F¸
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c%lbfmCiUys�CFg±c%lDf2c%_bUW�D_DpXfmADn5fþnmCiADAbfmn5cWfm^�cWC:¡�G`stpXfmVoEFl�}Bj�G`stpXCiU|VXADadc%GF�DVopXVXcdsv<

[(f5c � a �5adf5w �mG�poCFADE�w{G`JtfmpXfmADE`c%l�T@GFUyc2CFgrc%lbf+VoADVec%VñG`p(aWTDf5n5c%Ud_DIÔadf5cþ�bs�ghCiUWI:_DpñG`a�Â x�Z Ü�uçÂ xix Ü
w�VXcWlÛTDfmUyc%_DUd�@G`c%VXCiADa �5pXCin�G`cWfm^ �5G`c/w{G`Jtf¼AD_DI:�DfmU0G�§�Voa0âD×ÙØ5×ëÐ��kå¥×ÙØ5× ��� <MjklDf5A"GFI:TDpXVXc%_b^Dfma � )��å
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 ÀÛâ@×PØm×ÇÐ
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Ö )��Ø ® � ×PØm× â �
µ ù ÷ëY×ÙØ5×� � µ KÇ÷ëY  � Ð«Ö )��å ® � ×ÙØ5× â �

µ ù ÷ëY×ÙØm×� � µ KÇ÷ëY  �
µ KÇ÷ëY Ð � )��å ® � ×ÙØ5×�� â@×PØm×��� � µ ù ÷ëY  � µ ù ÷ëY Ð ¶ �,i¸

� $43?8)�[�"8)�5."*�HV��]Z�/$%�/�)B�*18�*1��&%$	� � ���%���a&+�P�)��*7��&%B5�)&W�@&+�����L*P�@��.7EL;Z�3��![&+���R���a��;L�N*1��! ��*PK	�K ) �%������3?8)�F$(���)B HV��]Z��$(���)B�*�8 *9��&($I�:.1�/�4*1�/E 23; 6�$(�5����*���E<6:��*�
 ~�
��(����,)�/."*10).�2��4*�&(��� _ � &%B�SIh��b$(����eL�D$(&%eZ� � � 5#� _Nh�5b�S
�-���3B>HV��]Z��$(���)B�*�8U��,)����*�.9�m_Nh��bD���3Ei_�sLh�bD��.���EL&%�j�@��.1���L*�S

x 


Proceedings of the 9th International Workshop on the Physics of Compressible Turbulent Mixing July 2004

Cambridge, UK Edited by S.B. Dalziel



ÚÛlDf5UWf¦c%lbf�ADCFc%G`c%VXCiA � ×PØm×�®�Ö`å¥×ÙØm×�ãFâ@×ÙØ5×�VXa�fmA�c%fmUdfm^�<
+1É£_@G�c%VoCFADa�Â x � Ü�^bfmaWn5UWVX�Df�GF^D^Df5^a� � poCiAbE
w{G`JtfmpXfmADE`c%l0VoADVec%VñG`p �5AbCiVoadf �`<Djklbf5s�UWf5TDpñG`nmf2f�§�TDUdfmadaWVoCFADa�Â x�Z ÜMGFAb^«Â xix Ü�<
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¯Voa+adlDCFw�A�<1[]GFUdEif�}ëaWnmGFpof�ghpX_Dn5cW_@G`cWVoCiADa�CFg�c%lDf �5pXCin�G`cWfm^ ��TDfmUyc%_DUd�@G`c%VXCiA«Eif5ADfmUWG`c%f¼Â ��� ý } �iÜ�G
poCFADE�w{G`JtfmpXfmADE`c%l©T@GFUyc2CFg9G�adTDfmn�c%UW_bI�<�?ëc�Voa�UdfmTDUdfmaWf5Abc%f5^Q��s¦G/n5_DUdJtf x <vjklD_Damuvc%lDf+adTDfmn�c%UW_bI
UWf5TDUWf5aWf5Abc%VXADE�G`aWaWCFnmVñG�c%VoCFA�CFg¿n5_DUdJtf5a x GFAD^ '�VoaknmCFADADfmn�c%f5^�c%C+cWlDf �5poCinmG`c%f5^ �5TDf5UdcW_DUW�@G�c%VoCFA�<

?BA�î¿VoEb< Z ��GF^D^Df5^:pXCiADE{w{G`Jtfmpof5ADEFcWl ��ADCiVoadf �5VXaÁUdfmTDUdfmadfmAbcWfm^�w�VXc%l+n5_DUdJtf5a Z GFAD^�û�n5CiADnmf5UWADVXADE
c%C¤^DVXg�ghf5UWfmA�c�J�GFpo_bfma/CFg'G`AVoAD^bf�§ � Â x � Ü�<|î¿CFU/GFAf�§bGFI$Tbpof�ghUdCiI G¤nm_DUyJtf Z w�f¦l@G`Jtf � À
°bÐ�GFAb^ ghCiU0G»nm_DUyJtf¤û»VXc�VXa0nmGFUWUdVof5^ CF_bc � ¹ °bÃk=�c � ® °»^DfmTDf5AD^Df5ADnmf5a � å¤ghUdCiI âðGFUdf
Vo^bfmAbcWVon�G`p�c%C/G`^D^Dfm^�poCiADE�w{G`JtfmpXfmADE`c%l �5AbCiVoadf �iÂ�G:n5_DUdJtf x Ü{GFAb^�ghCiU�pñGFUdEif�}ëaWnmGFpof2ghpo_bn5c%_DG`c%VXCiADa�CFg
c%lbf �5pXCin�G`cWfm^ ��TDfmUyc%_DUd�@G`c%VXCiA¤ÂÇG�n5_DUdJtf x Ü�<�[(f�c � a�ADCFcWfFuSc%l@G`c�_DAD^bfmU�n5CiAD^DVec%VoCFA�CFg�Â x ûHÜMghCiU�c%lDf5aWf
^Df5TDfmAD^bfmADn5fma�cWlDfþpoVoI:VXcWVoADE'fmÉ£_@G�c%VoCFA � å�� °+VXakn�GFUdUWVof5^�Ci_bc{G`c�â�� �ðÃ

?BAbc%f5UWf5adcrUdfmTDUdfmaWf5Abc%açG�n�GFadf�ÿ.�Hã� � � À¬°{w�lDf5A�GF^D^Df5^�poCiAbE{w{G`Jtf5pofmAbEFc%l ��ADCiVoadf �5ad_DUWTDGFaWadfma
pñG`UWEif�}BaWnmGFpofçghpX_Dn5cW_@G`cWVoCiADa(C`gDc%lDf �5pXCin�G`cWfm^ ��TDfmUyc%_DUd�@G`c%VXCiA�< )t_Dnml ��adc%UdCiADE ��ADCiVoadf1^Df5ghVXADfma±^bstA@GFI:Von5a
CFgÁI$V�§�VoADE+G�c{·rí ·�å¥×ÙØ5×ëÃ

jklDf¤lDGFUWI:CiADVXnma�CFg�Jtf5poCin5VXcWsnmCiUdUWfmadTDCiAD^bVoADE c%C»c%lDVXa �5AbCiVoadf �mGFUdf�^Df5ghVXADfm^æ�bs ¡{VXnmlbcWI:stf5U
ghCiUdI$_DpoG�Â ý Ü

� )��Ø � ¶ ��]ã���¸ �Ö )��Ø ��� Ø������ ����� ö  K µ � Ã
î¿CiUkpoGFUWEFf�}Badn�GFpXf�ghpo_bn5c%_DG`c%VXCiADaMCFg±JtfmpXCinmVecWs/Vec�VoakUdfmnmf5VXJtfm^

�kå � 0  �MØ ö  � µ ù ÷ëY Ã ¶  2F¸
[(f5c � a�ADCFcWfFuDcWl@G`c{GFn5nmCiUd^DVoADE+cWC$¡�Von5lbc%I�stfmUMghCiUdI$_bpñG�VXcMVoakn�G`UWUWVXfm^�Ci_bc �kå ö � åHÃ

[(f5c � a|w�UdVXc%f�^DCFw�A �t³@µ�ã
�i· ���kå ( � ����Â�adfmf �	��GFAb^ �	�iÜ�<£ÚÛf�l@G`Jtfþ³@µ��4â ( � ����ÂÇî¿VXEiam< � } �HÜ�<
î¿UdCiI	lDf5UWf2w�f'UWfmn5fmVeJ�f

³@µ �4â�( � ��� � � KÇ÷ " � µ ø�÷ëY &×ÙØ5× â " � µ ù ÷ëY & ÷ " � µ ø�÷ëY &×ÙØm× � KÇ÷ " � µ ø�÷ëY &� Ø������������ · KÇ÷ " � µ ø�÷ëY & �

�4â " � µ ù ÷ëY & ÷ " � µ ø�÷ëY &×ÙØ5× � KÇ÷ " � µ ø�÷ëY &å¥×ÙØ5× · KÇ÷ " � µ ø�÷ëY & Ð ¶  �i¸
GFa%�kå�( � � � ö à�ãiâ � µ ù ÷ëY( � ��� GFnmn5CiUW^DVXADE�c%C�Â x �iÜ�<

$�CiI:CiEif5ADfmCF_Da�AbCiVoadf�Â x '£Ü�u±Â xiý ÜMVXa�cWlDf'f�§tc%UdfmI:f�n�G`aWf'CFg¿cWlDf�poGFUWEFf�}Badn�GFpXf2ADCiVXaWf'adc%VXI$_bpñG`cWVoADE
I:Ve§�VoADEb<v?BA�c%lDVXa�n�G`aWf�^D_DUdVoADE�c%lbf+VoADVec%VñG`pÁI:CiI:fmAbc�w�f�l@G�J�f �kå � �kå�×PØm×�G`c'GFA�s�CFADf$â»¹ â@×PØm×ÇÃ
$�f5ADnmf`u@c%lDf2ghCiUdI$_DpoG�Â x �HÜ|�Dfmn5CiI:fma�³@µ ���kå¥×ÙØ5×o·�Ã
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n�G`aWf�Â�?BADCFEHGFI:CFJSuH~�fmI:VñG`ADCFJSuHGFAD^ )�CiA�u Z � � � �`?BADCiEHG`I$CFJSu Z � � �HÜçGFAb^$G`A@GFpoCFEi_DfkCFgSc%lDVXar^DVXJtVXaWVoCFA
VoA$¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJ:n�GFadfY� 
 <t[]f�c � a|UdfmI:VoAD^:aWf5ADaWf�C`g�nmCFADnmf5Tbc%akG`�DCi_bc9adcWVoI:_DpñG`cWfm^:GFAD^$aWTDCFA�}
c¥G`ADfmCi_ba{I:CFcWVoCiADa5<�={c{aWTDCiA�c¥GFADf5Ci_Dakc%_bUW�D_DpXfmADn5fþ_DADadc%GF�DpXf2�DCi_DAD^DGFUds�VXakVoADVec%VoGFpopes �5adfmfm^bfm^ ��w�Vec%l
c%lbf$TDf5UdcW_DUW�@G�c%VoCFADa ��poCinmG`c%f5^ �5CiA � CiU�â«ADf�G`U�âD×ÙØm×�Ã]=�UWf$VoAbcWfmUdfmadcWfm^«VXA¤G`A¤aWf5pXgñ}ëaWVoI:VopoGFU�UdfmEiVXI$f
w�lDVXnml¦VXa�f5adc¥G`�DpoVXaWlDf5^¦GFays�I:TbcWCFc%VXn�GFpXpXs�G�c2³@µ�í â@×PØm×ëÃSî¿pXCFw"cWfmAD^Da{c%C�G:aWf5pXgñ}BadVoI:VopoGFU|f�§bTDGFADaWVXCiA
UWf5EiVoI:f�CFg¿G�I$V�§bVXADE�²5CiADf

³@ï�® � ï �
	 �£· Y ¶  �i¸
w�VXcWl$g�GFn�c%CiUda � á �ï ADC`c|^Df5TDfmAb^DfmAbc�CFA�G�n5CiADnmUdf5cWf�aWl@G`TDf�CFg ��poCinmG`c%f5^ �5CiA � VoADVec%VoGFpDTDf5Udc%_bUW�@G`cWVoCiAba
Â���ghCiUWEif�c%VXADE �5CFg]VXADVXcWVñGFpSTDf5Udc%_bUW�@G`cWVoCiAba��4â@×ÙØ5×h¸�Ã
ÚÛf�nmGFpopbadc%VXI$_bpñG`cWfm^�GþUWfmEFVoI:fMw�VXc%l:poCFADE�w{G`JtfmpXfmADEFcWl�ayc%VoI:_DpoG`c%VXCiA�<�?BI$TDCFaWVoAbE�G�cr·1®ð°þpoCiAbE

w{G`JtfmpXfmADE`c%l¬TbCFw�fmU:pñG`w	aWTDf5n5cWU%G¤ad_Dnml¬GFa¦Â x � Ü�VoA�c%UWCF^D_Dnmf5a$adn�GFpXf¦â 
 G`AD^ cWlD_Da��5�DUWfmGF¢£a&�5adfmpegñ}
aWVXI$VXpñGFU{^Df5TDfmAD^bfmADn5f©Â x �HÜ�<�jklbf:adTDfmn5VñGFprTbpñGFn5f+�DfmpXCiADEia2c%C�lDCFI$CiEFfmADf5Ci_Da �5ADCFVoaWf ��w�VXcWl�TDfmUyc%_DU�}
�@G`cWVoCiAbakCFg¿�bCi_DAD^@G`Uds�Ö�G�¢£VoAD^QÂ xiý ÜMGFAD^ ü CiUMJtfmpXCinmVecWs/TbfmUdcW_DUW�DG`c%VXCiADakCFg¿G:¢£VXAD^
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?BA«ûF~ºG�n�GFadf¦ÂhaWf5f�GFpXaWC � Z�x �Df5poCFw�Ü�w�f:l@G`Jtf:cWlDf�ghCipopXCFw�VoADE�f�§�TDUWf5aWadVoCiADa'ghCiU2lDCiI:CiEif5ADfmCF_Da
ADCiVXaWf

Ö`Ø � � � ��� � �
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�'Ø �
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� ù ÷ëYØ �
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$�CFI$CiEFfmADf5Ci_Da�ADCiVXaWfþ^DC:ADCFc{nmCiA�c¥GFVXA�^DVXI$f5ADaWVXCiA@GFp�T@GFU%G`I$f�c%fmU{â 
 Ã $�f5ADnmf`uvadfmpegñ}BaWVXI$VXpñGFUdVXcds0Â x �iÜ
VXc�Voa�¢tf5Tbc�< $�CFw�f�JtfmUmuÁw�VXc%l ��ADCiVoadf �iÂ xiý Ü�u|Â�û 
 Ü�uMÂ�û 
 Ü � ^DVXI$f5ADaWVXCiADpof5aWa�AD_DI:�DfmUda�CiU�G`I$TDpXVXcW_D^Dfma
GFUdf2nmCiADAbfmn5cWfm^ � ��� � Ð � � ��� � ÃD?BA�aW_Dn5l�adVXcW_@G`c%VXCiA�g�GFn�c%CiUda � ï��bfmnmCFI$f�gh_DAbn5c%VXCiADa � á"�ï ¶ � ��� � Ð � � ��� � ¸|CFgc%lbfmaWf'^DVXI$f5ADaWVXCiADpof5aWakG`I$TDpXVXcW_D^Dfma|^DfmadnmUWVX�DVoAbE:VXAbc%f5ADaWVecWs�C`g �5AbCiVoadf �5ayc%VoI:_DpoG`c%VXADE�I:Ve§�VXADED<

¡{fmGFpkTDf5Udc%_bUW�@G`cWVoCiA»VXa�G�n5CiI:�DVoA@G�c%VoCFA«CFg�aWTDCiA�c¥GFADf5Ci_Da$GFAD^»adcWVoI:_DpñG�c%fm^ � ��TbfmUdcW_DUW�DG`c%VXCiADam<
~�f5TDfmAD^bfmADn5f �

á�ï ¶ � ��� � Ð � � ��� � ¸�VoaþadpoCFw�pes©EiUWC`w�VoADE�gh_DADn�c%VXCiA�CFg|cWlDf�G`UWEi_DI:fmA�c%a$ÂÇG�nm_DUyJtf��5ayc �5VXA
î¿VXED< x 
 Ü�<@jklDf�g�G`n5c%CFU � á ��µ@á"�µ ¶ � ��� � ¸'ÂÇG�nm_DUyJtf �5adT���adc �mÜ�VXa{pXVoI:VXcWfm^�ghUdCiIÒ�DCFcdc%CiI ��� ��s�c%lDf'nmCiAt}
adc%GFAbc'J�GFpo_Df �

á��µ ÂÇG0adcWU%GFVXEilbc'poVXADf �5aWT �mÜ�<±î¿UWCFIÔc%lDf$^@G`c¥G�CiA¼g�GFn5cWCiU �
á �µ aW_DEiEFfmadcWfm^¨VXAQUdfmTDCiUyc

�2CF_DADEia x 
 
 '¦VXA¨î¿VoEb< x 
 JbG`po_Df/C`g{°bÃP°,�¦Voa�G`nmnmf5Tbc%f5^�<rjklDf5UWf�Voa�G�J�GFpo_Df�CFg�^DVoI:fmAbaWVoCFADpof5aWa�CFU
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?ëc�VXa{Jtf5Uds0VoI:TDCiUyc¥GFAbckcWl@G`c�AD_DI:fmUdVon�G`popXs:c%lbf�J�GFpo_bf � � ���� � � VXa�U%G`cWlDfmU{aWI$GFpopÇ<D?ëc{w{GFa�ad_DTDTDCiadfm^
VoA�c%lDf�TDUWf�J�VXCi_Da�f5adcWVoI$G`c%VXCiADa�Â�?BADCFEHGFI:CFJSu�~�f5I$VoGFADCFJSuvGFAD^ )tCiA�u Z � � � �S?BADCiEiGFI$C`Jvu Z � � �HÜ�GFAD^
l@GFa��Dfmf5A¨nmCiAbghVXUWI:fm^QVoA¤Udfmn5fmAbc+^bf5c¥G`Vopof5^¤AD_bI$f5UWVonmGFp�n�GFpXnm_DpoG`c%VXCiADa$Â ��Ci_DADEia x 
 
 'HÜ�< )�I�G`popoAbfmaWa
CFgMcWlDf�g�GFn5cWCiU �

á �µ GFAD^¤adI�G`popoAbfmaWaþCFg|c%lDf�c%lDUdfmadlDCipo^«GFI$TbpoVXcW_D^Df � � � ���� � ayc%UWCFADEipXs¦U%GFVXaWf$G�UWCFpof�CFg
G�UdfmEiVXI$f2w�VXcWl¦adcWVoI:_DpñG�c%VoCFA�<DjklDf+G`I$TDpXVXcW_D^Df � ��� � EiVXJtfma{J�GFpo_Df�CFgr^Df�JtVñG`cWVoCiADa{CFg�G$c%GFADEif5Abc�cWC
�DCi_bAD^@GFUys�CiA0GFpop�adn�GFpXfma�GFa{G`c�lDCiI:CiEif5ADfmCF_Da�ADCiVoadf � å�^DCif5a�ADCFc{^DfmTbfmAD^�ghUdCiIÒâ(Ã )�I$GFpopXADfmadakCFg
�
� � ���� � I:f�GFADa{c%l@G�c�lDVX^D^DfmA�CiU�poG`c%f5Abc{w�Vo^Df5²mCiADf�TDfmUyc%_DUd�@G`cWVoCiADa�GFUWf'aWVXEiADVeghVon�G`Abc�<@?ëc�Voa{n�GF_Dadfm^©�bs
c%lDG`c1c%lDf5aWf�w�f�GF¢�w�VX^Dfm²5CiADf{ADCiVXaWfkn�G`A$VXADnmUdf�GFadf�f5aWaWf5Abc%VoGFpopes�cWlDf�I�G��dCFUçnml@G`U%GFn�c%fmUdVoayc%VonkC`g�I:Ve§�VoADE
}1c%lbfþg�G`n5c%CFU � µ¿Ã

?BA�UWfmTbCiUdcWa �2Ci_DAbEia x 
 
 '�G`AD^�~�VoI:CiAbcWf�f5c'G`p�< x 
 
 '�Vec�Voa�GFaWad_DI$f5^�u�c%lDG`cþG`J�GFVXpñGF�DpXf�^bVXJtfmU�}
Eif5ADnmf5a��Df�cWw�f5fmA¦AD_bI$f5UWVonmGFp1¶ � µ��"°bÃ ° �H¸MGFAD^0f�§�TDf5UWVXI$f5Abc¥GFp�¶ � µ��4°bÃ °K�i¸|fmayc%VXI�G`cWVoCiAba � µ�GFUdf
n�G`_DaWf5^��bs/cWlDfþpñG`cWfmAbcMadc%VXI$_bpñG`cWVoCiA$CFg¿I:Ve§�VXADE+VoA�f�§bTbfmUWVXI$f5Abc�< )t_Dnml0adcWVoI:_DpñG`cWVoCiA$^DVXg�ghVXnm_Dpec%pes:cWC
aW_bTDfmUyJ�VXaWf+�Df5n�GF_baWf�CFg1adI�G`popoAbfmaWa{CFg � � � ���� � ÃSjklDf�CiUdVoEiVXA�CFg � � � � nmGFA¦�Df�n5CiADADf5n5cWfm^¦c%C$J�VX�DU%G�c%VoCFA
CFg�f�§�TDf5UWVXI$f5Abc¥GFpÁVoADayc¥GFpXpñG`cWVoCiAbam<\jklDf+VoA�c%fmUdfmayc%VoAbE�TDUWCiEFU%GFI�ÂÇ~�VXI$CFAbc%f�f5c'GFpÇ<Xu x 
 
 'HÜ{ghCiU�adf�GFUdnml
CFg±w�f�GF¢/w�VX^Dfm²5CiADfþADCiVXaWf2VXA0f�§�TDfmUdVoI:fmAbc{VoakC`g�ghfmUWf5^�<

�P(� GQO��5:+�% ��M7� ./� �*+�QL >.��L�B( �:M �*� 37��(!5 �O(0�P�OJK�7. �127%'��#¥ �%)�,�!�D� �PJ� "� %:T`=�c±¡�Von5lbc%I�stfmUy}
O�f5aWlD¢£CFJ:c%_DUd�D_DpXfmADn5f�pñG`UWEif�}BaWnmGFpof�TDf5UdcW_DUW�@G�c%VoCFADa�Â x � ÜrVoAbcWfmADadVXg�s+I:Ve§�VXADED<H?BA�ayc%VXI$_DpoG`c%f5^$UdfmEiVXI$f
ÂhghVXED< x�Z Ü�c%lbf|f�§�TDCFADfmAbc ��Voa±I:CiUWf`u�cWl@GFA�VXA�G�adTDCiAbc%GFADf5Ci_Da¿UdfmEiVXI$f`Ì � á"� ¹ � á � Ð � á� ®N¶ � � �iã
i¸ ¾ K Ð
aWf5f©Â x �HÜm���Æu � á � ® iã��tÐ±adfmf¦Â Z �iÜ�u � �bu � �b<±È|CiUd^DfmUda�CFgkGFA¤VXAbc%f5UdJ�GFprCFgMJ�GFpX_Dfma'CFgMGFA¤VXAD^Df�§� ghCiUWI TDCFVoAbcWa � ® °¦G`AD^ � ® ÿ.�Hã��CFA»GFA¨G�§�Voa � ÃÁ?BA»î¿VXED< x�Z I:CiUWf:c%C�cWlDf/UdVoEilbc�CFgkcWlDf
aWTbfmnmVeghVof5^«VoAbcWfmUyJbG`p�cWlDf$ghCiUd�DVo^b^DfmA¨G`UWf�G�uÁadfmf�Â x ûHÜ2aWf5cdc%pXfma�^DC`w�A�<çO0CiUWf�cWC�cWlDf/pof�g�c'}�c%lbf�GFUWfmG
pñG�s�a5uvVXA�w�lDVXnml©ayc%VoI:_DpoG`c%VXCiA�VXc�Voa{TDCiaWadVo�DpXf�cWC/ADfmEFpofmn�c�ÂhnmCiI:T@GFUdf�aWTbfmn5cWU%G x G`AD^©û�VXA¦î¿VXED< Z �HÜ�<
jklDf'TDCiVXAbc � ® ÿ.�Hã��Â x 'HÜkUdfmTDUdfmadfmAbcWa�lDCiI:CiEif5ADfmCF_Da�CiU �5^DVoI:fmAbaWVoCFADpof5aWaWAbCiVoadf �iÂ xiý Ü�<�jkC:cWlDfmI
c%lbfmUWfþn5CiUWUdfmaWTbCiAD^Da�c%lDfþI$G�§�VoI$GFp\JbG`po_DfþCFg±gh_DADn�c%VoCFA � á"� ¶ � ÃÙ¸

jklDf�I$CFadc�VoI:TDCiUyc¥GFA�c �9� VXa/c%lDf©TDCFVoAbc � ® °b<9?ëc�nmCiADn5fmUdADa0cWC G«I$Ci^bf¦w�lDVon5lÛw�f�adl@GFpop
nmCFAD^DVXcWVoCiADGFpopes$ADGFI$f ��aWTDCiA�c¥GFADf5Ci_Da1�`<\jklDf�UdfmadfmUdJtf'lDfmUdf�n5CiAbc%GFVoADa�VXA�cWlDf2ghCipopXCFw�VoAbED<�jklbf�n5CiI�}
T@GFUWG`c%VeJtf�GFADGFpXstaWVXa$C`gþ¡�G�s�pXfmVXEil�}Bj�G�s�pXCiU�GFAD^¡{VXnmlbcWI:stfmU�}yO�f5aWlD¢£CFJ TDUdCi�DpXfmI:a$VXa$nmGFUWUdVofm^¬Ci_bc�<
=�c+¡�G`stpXfmVoEFl�}Bj�G`stpXCiU�c%_DUd�D_DpXfmADn5f�VoA«G¦adTDCiAbc%GFADf5Ci_Da�nmGFaWf/cWlDfmUdf/Voa�ADC©^bstA@GFI:VonmGFpopes©fmadaWfmA�c%VñG`p
poCFADE`}ëw{G�J�fþc¥G`Vop]f�§�Voayc%VXADE�CiA �mGFpXp]cWVoI:fma1��·�¹"°�Âhc%C$VXc�Voa{nmCiAbADfmn�c%fm^ ��ghCFUWEif�c%VoAbE �5aWI$GFpXpe}Badn�GFpXf�VXADVe}
c%VoGFp\TDfmUyc%_DUd�@G`cWVoCiADa%Ü�<DR2A/cWlDf�n5CiAbc%UWGFUdsSu�VoA$cWlDf�ayc%VoI:_DpoG`c%f5^�n�G`aWf2aW_bnml/c¥G`VopSVoa|TbUWfmadfmAbc�ÂhnmCiAbadc¥G`Abc
TDUdfmaWf5ADnmf{CFg�G�T@GFUyc9â�¹¯â�( � ���çCFg�G`A:VXADVXcWVñGFp£adTDfmn�c%UW_bI/Ü�<H?BA�cWlDVoa¿UWfmadTDfmn�cMG�c�¡{VXnmlbcWI:stfmU�}yO�f5aWlD¢£CFJ
I:Ve§�VoADE��D_DaWVXADfmada�VXakVoA0GFADC`c%lDf5UMw{G`sS<\;�GFI:fmpesvub�DCFc%l�VXA0ayc%VXI$_DpoG`c%f5^�GFAD^0VoA�adTDCiAbc%GFADfmCF_Da�n�GFadfma
c%lbfmUWf�Voa{nmCiADayc¥GFA�c%pXs�f�§�VXadc%VXADE�pXCiADE:w{G`Jtfmpof5ADEFcWl�c¥GFVXp]^Df5cWfmUWI:VoAbVoADE$^bstA@GFI:Vonma5< ${fmADn5fFu�GFAD^¦VXA©G
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aWTbCiAbc¥G`ADfmCi_ba�nmGFaWf2c%lbf'n5fmUyc¥GFVXA ��c%U%G`nmf ��CFgÁcWlDfþVoADVec%VoGFpv^DG`c¥G+Voak¢£f5Tbc�<
¡{VXnmlbcWI:stf5Uy}yO0fmaWlb¢tC`J�c%_DUd�D_Dpof5ADnmf'VoA0G+UWf5EiVoI:f:Â Z �iÜ|Voa�Eif5ADfmUWG`c%f5^��bs�UWGFAD^DCFI �5poCFn�G`cWfm^ �5CFA

� TDf5Udc%_bUW�@G`cWVoCiA¨Â ��� ý } �HÜ�<*)�_bnml�TDfmUyc%_DUd�@G`cWVoCiA¦EFfmADf5U%G`cWfma2aWTbCiAbc¥G`ADfmCi_ba2I$V�§bVXADE:VoA�¡{G`stpofmVXEil�}
j�G`stpoCFU|n�G`aWfF<bjklDf��@GFadVoaMVXa|n5CiADADf5n5c%f5^�c%C+VXc�c%C+ADGFI$f�aWTDCFAbc¥GFAbfmCi_Da�G�UWfmEFVoI:f�CFg]I:Ve§�VoAbE/Â Z �iÜ�VXA
¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJ�n�G`aWfF<

� <)9DT F3 J� "� %

[(f5c � a{EifmADf5U%GFpXVo²5f�c%lDf'^DfmadnmUdVoTbcWVoCiA0CFg±c%_DUd�D_Dpof5Abc{I$V�§�VoADE+Udfmnmf5VXJtfm^�GF�DCFJtf'CiA�ûi~ adT@GFn5fF<SjklDf
lDCiUdVo²5CiAbc¥G`prTDpñGFAbf�w�Vec%lQnmCiCiUd^DVoADG`c%f5aþÏ]ÐWÑ ÂÇî¿VXED< x Ü�Voaþc%UWGFADadJtf5UWaWf$TDpñG`ADfF<±[(f5c � a'poVXI$VecþG0TDGFUdc�CFg
c%lbVoa2TDpoGFADf+�bs��DVXE¼¶-�ðí âD×ÙØ5×h¸�aWÉ£_@G`UWf ��� � Â��5�bC`§*�`u � x Ü�<][(f5c � aþnmCiAbaWVo^bfmU'G�U%GFAD^bCiI cWw�C�}
^DVXI$f5ADaWVXCiA@GFpvpñG`cdc%Von5f�CFgÁTDf5Udc%_bUW�@G`cWVoCiAbakCiA0G�TbpñGFADf�Ï]ÐWÑvÃ )t_Dnml0pñG`cdc%VXnmf+Â�ûi~2ÜMUWf5TDpñG`nmfma�G+UWGFAD^DCiI
nmlDGFVoAQÂ x ~�u � ý Ü�<@[(f5c�c%lDf'G`Jtf5U%GFEif�cWU%GFAbadJtfmUda%GFp]aWVX²mfþCFgÁVoADVec%VoGFpvad_DUdg�G`nmfþTDfmUyc%_DUd�@G`cWVoCiADa

ª�®æÖ`×ÙØ5×�¶�Ï]Ð%ÑD¸ ¶��bàÆ¸

VoA/cWlDVoakpoG`cWcWVon5f�Voa|fmÉ£_@GFp�cWC�âD×ÙØ5×±GFAD^�U%GFAb^DCiI:ADfmadakVoaMn5l@GFU%G`n5c%f5UWVX²mfm^0�bs�EiCiCi^�É£_@GFpXVXcWs � � à:Â �
ý Ü�<

[(f5c � a{f�§�T@GFAD^0TDf5UWVoCF^DVon2VXA�G:adÉt_DGFUWf/� � �»gh_DADn5cWVoCiAQÂ�û Z Ü|VoA0î¿CF_DUWVXfmUMadfmUWVXfma
Ö�×ÙØm×B¶hÏ]Ð%Ñb¸r®

��
Ø�� K

��
� � K

¶�Ö`Ø � � Ø � � � � � Ö �Ø � � Ø � � � � � Ö � �Ø � �vØ � � � � � Ö � � �Ø � �vØ � � � � ¸�Ð ¶��KF¸

ÚÛlDf5UWf � Ø �»Ó ��� � ¶����SÏvã���¸�Ð �vØ �»Ó � �U�]¶ �� vÏvã���¸�Ã9=�I:TDpoVec%_D^bfma:CFg'î¿Ci_DUdVof5U$l@G`UWI:CiADVon5a$VXA
aWf5UWVXfma�ÂÇû x ÜMGFUWfþn�G`ponm_bpñG`cWfm^��bs�VXAbc%f5EiU%G�c%VoCFA

Ö`Ø � ®ú¶"!£ã � Y ¸ (*)+ (*)+ �iÏ �HÑ�Ö`×ÙØ5×�¶�Ï]Ð%ÑD¸ � Ø � � � � Ã ¶�� �i¸

)�VXI$VXpñGFU1ghCiUWI:_DpoGFaM^Df�ghVoADf2CFcWlDfmU{GFI:TDpXVXc%_b^Dfma|w�lbVonml�GFUdf2VoADn5po_D^Df5^�VoA0G+aWfmUdVof5a�Â�û x Ü�<
[(CiADE+w{G`JtfmpXfmADEFcWl«¶ ¿Ð��3ß �þ×ÙØm×v®���ãiâD×ÙØ5×h¸kGFadstI:Tbc%C`c%Von5akCFgÁaWTDf5n5c%UWG:Ö�Ø � pXCiCi¢£akpoVX¢£f
Ö`Ø � � � Ø � ����� .ÁØ � ¶"!Hã�� Y ¸yÖ�� � ádâ Y×ÙØm× 
 â Y ãiâ Y×PØm× 
 � Y ãiâ Y �ðÖ�� � ádâD×ÙØm×�ã�� �ðÖ�� � ádã��'×PØm×ëÐ ¶��,!H¸

w�lDf5UWf � � Ø � " ® àiÐ .±Ø � VXa�G«U%GFAb^DCiI Tbl@GFaWf`ukÖ Y� � á ® ¶�à�ã�� Y ¸ � )+ � )+ �HÏ��HÑ9Ö Y×ÙØm× Ð�âú® ��±ã � Ð
� Y ® ¶ � �Ø ¸ Y � ¶ � �� ¸ Y Ð � �Ø ® �� (ã��kÐ � �� ®  ���0ã�� GFUdf�n5CiI$TbCiADfmA�c%a:CFg2G�w{G`Jtf�Jtfmn�c%CiU$CiA
G�TDpoGFADf�¶hÏ]Ð%Ñb¸�Ã±jklDVXa�Jtfmn�c%CiU�n5CiUWUdfmadTDCiAD^Da�c%C©G�lDGFUWI:CiADVXn�¶ ¿Ð��0¸�Ã¿=�adstI$T�c%CFcWVonma/ÂÇû,'HÜ2ghCipXpoCFw�a
ghUWCFI�G¦ayc¥G`cWVoadcWVonmGFp9f5adcWVoI$G`c%VXCiA«CFg{VoA�c%fmEFU%GFp�ÂÇûiûiÜ�CFg{adcWCinml@G`adc%VXn�gh_DADn�c%VXCiA ÂÇû Z Ü�<rR�n5nm_DUdUWfmAbnmf�CFg
adc%G`c%VXadcWVon�G`p9g�GFn�c%CiUda+Voa+nmCFADADfmn�c%f5^óc%C�ayc%Cin5l@GFadcWVon/ghpX_Dn5cW_@G`c%VXCiADa�C`g�cWlDVoa�gh_DAbn5c%VXCiA 
 â Y ãiâ Y×ÙØm× GFAD^

 � Y ãiâ Y Ã@jklDfþf5adc%VXI�G�c%VoCFA�ÂÇû,'HÜ|VoaMJ�GFpoVX^�CiA�GFA�VoAbcWfmUdJ�GFp(C`gÁJ�GFpX_Dfma ¿Ð�� ghUdCiI Z _DT�c%C � �'×ÙØ5×ëÃ

?BA0ûi~4G�n�GFadf�VoAbadc%fmGF^�CFg|Â �FÜ1w�f2l@G`Jtf2Ö`å$� 0  Y � � Y Ö`Ø � �ðÖ�� � ádâ@×ÙØ5×hãiâ(Ð�w�lbfmUWf����� �
��ãiâ(Ã

x '

Proceedings of the 9th International Workshop on the Physics of Compressible Turbulent Mixing July 2004

Cambridge, UK Edited by S.B. Dalziel



[(f5c�TDf5Udc%_bUW�@G`cWVoCiA©ÂÇû Z Ü�VoaMpXVoADfmGFU�ÂhaWI$GFpopvGFI:TDpoVec%_D^bfÆÜ�Ì£Ö�� � á1ß âD×ÙØm×�Ã@[(f5c � akfmayc%VXI�G`cWf�JtfmpXCinmVecWs
ghVof5po^¨G�g�c%fmU�T@GFaWaWGFEif�CFg�G©aWlbCinm¢¼w{G`JtfF<çÚÛf�_Dadf�¡{VXnmlbcWI:stfmU�ghCiUWI:_DpñG0nmCiAbADfmn�c%VoAbEQG`I$TDpXVXcW_D^Dfma
CFg¿l@GFUWI:CiADVXnmakCFgÁaW_bUdg�GFn5f�TDf5UdcW_DUW�@G�c%VoCFADa�Ö`Ø � G`AD^0Jtf5Udc%VXn�GFp�Jtf5poCin5VXcWs �MØ � Ã@?BA¦ûi~&Eif5CiI$f�c%Uys/w�f
l@G`Jtf

�MØ � ®�� �
	 µ ¶���±ã���¸ 0  Y � � Y Ö µØ � ��� Ø������������çÐ ¶���Ã �K�F¸
nmCFI$T@G`UWf�w�VXcWl�c%lDf2ghCiUdI$_DpoG�Â ý Ü�<

[(f5c � a]ghVoAD^2JtfmpXCinmVecWs�C`gbI:CFJtfmI:fmAbc±CFg�TDUdVoI$GFUds��D_D�D�bpofma#�kå¥×ÙØm×ÇÃ�)�_Dn5l��D_b�D�Dpof5a]l@G`Jtf�cWU%GFAbadJtfmUdaWf
aWnmGFpofP�Ôâ@×PØm×ëÃ¿[(f5c � a+aW_b�DadcWVXc%_�c%f/VXA«c%lDf�ghCFUWI:_DpñG¤ÂÇû ý Üþf�§�TDUdfmaWadVoCiA¨ghCiU�GFI:TDpoVec%_D^Df:Ö`Ø � Â�û,'£Ü�G�c
���� � �þ×ÙØm×�Ã@?BA�UdfmaW_bpXc�VXc�VXakUWf5nmfmVeJtfm^

�MØ � ¶�¿Ð�� � �'×PØm×h¸ ��� �
	 µ ¶hÖ�� � ádã���¸ ��� Ø������������çÃ ¶�� ,i¸
[(f5c � a�w�UWVXcWf2^DCFw�A

�
� � á ���kå¥×ÙØm×B� �kåt¶Çâ �4â@×PØm×h¸ � �þ×ÙØm× �MØ � ¶�ÁÐ�� � �þ×ÙØm×�¸ ¶���2F¸
GFAD^

�kåt¶ÇâP�4â@Ø � í â@×ÙØ5×h¸ � ¶-��ãiâDØ � ¸ �MØ � Ð â@Ø � ®���ã 0  Y � � Y Ã ¶�� �i¸
?BA�c%lDf+ghCiUdI$_DpoG�ÂÇû �iÜ�aWVo²5f �kå$VXa'^bf5c%f5UWI:VoADf5^��bs¦c%lbf:ghCiUdI$_bpñG©Â � Ü�EifmAbfmU%G`poVo²5fm^¼CiA¼ûi~ôG0nmGFaWf`<
î¿CiUdI$_bpñGFa�ÂÇû �iÜ�u]ÂÇû �HÜ|UWf5TDpñGFn5f�c%lDf2ghCiUdI$_bpñG�Â �iÜ9VoA0ûi~&G+n�G`aWfF<Sî¿CF_DUWVXfmUkGFI:TDpXVXc%_b^Dfma
�MØ�Â x ~2Ü|CFU
�MØ � Â�ûi~2Ü1GFUWf�nmCiADAbfmn5cWfm^/cWC�c%lDf�nmCiUdUWf5aWTDCiAb^DVoADE�aWVo²5f.�kå2��s$I:f�G`ADa|CFg�c%lDf�adc¥G�c%Voayc%VXn�GFp@g�GFn�c%CiU�CFg
CiUd^DfmU�C`g�G/UWCiCFc�aWÉ£_@GFUdf�ghUWCiI AD_DI:�Df5U�CFg1I:Ci^Dfma�CFg1aWnmGFpof�â(Ã�?BA x ~ún�GFadf�c%lDVXa�AD_DI:�Df5U�Voa �9ãFâ
GFAD^0VoA�ûF~NG+n�G`aWf2}�Voa'¶-��ãiâS¸ Y Ã

î¿UWCFI ghCiUWI:_DpoGFakÂ�û � Ü�u@ÂÇû �iÜ¿Vec1VoarTDCFaWaWVX�DpofMcWC�^bf5ghVoAbfMJ�f5poCin5VXcds�CFgvTDUWVXI�G`Uds��b_D�D�DpXfma �kå¥×ÙØm×�ÃHjklDf
fmayc%VXI�G`cWVoCiA�CFgÁcWlDVoakJtfmpXCinmVecWs�poCiCi¢£akpXVo¢£f

�kå¥×ÙØ5×B���0�
	 µ �'×ÙØ5×�¶hÖ�� � áWã �9¸ ��� Ø�� �"�������çÃ ¶�� �i¸

=�ays�I:TbcWCFc%VXnma�CFg+ûF~�¡�Von5lbc%I�stfmUy}�O�fmadlD¢£CFJÛI:Ve§�VoADE«G`c0pñG`cWf¦c%VoI:fma�VXa�^Df5ghVXADfm^æ�bsÛG»poCiAbE
w{G`JtfmpXfmADE`c%l/T@G`Udcþ¶ ¿Ð��3ß �þ×ÙØm×�¸�CFg±G'aWTDf5n5cWUW_DIºCFg�JtfmpXCinmVecWs �MØ � Ã�[]f�c � a|ghVoAb^/GFays�I:TbcWCFc%VXnma�CFg±G
aWTbfmn5cWUW_DI �MØ � w�VXc%l�c%lDf+lDf5poT¦C`g|G`adstI$T�c%CFcWVonma�CFg�G/aWTDf5n5cWUW_DIÔÖ�Ø � ÂÇû,'HÜ�uv¡{VXnmlbcWI:stfmU�ghCiUWI:_DpñG
ÂÇû ý ÜMGFAD^�GF_�§�VopXVñGFUys:f�§�TDUWf5aWadVoCiA«ÂÇû �HÜ�<bÚÛfþl@G`Jtf

�MØ � � ¶ 0  Y � � Y ã�� Y×ÙØm× ¸ �kå¥×ÙØ5×ëÃ ¶"!H°i¸

?ëc{Voak_Dadf5gh_Dp�cWC�nmCiI:T@GFUdf�ûF~&f�§�TDUWf5aWaWVXCiA¨Â' 
 Ü9cWC�cWlDf2ghCiUWI:_DpoG�Â Z�ý Ü9JbG`poVo^�VXA x ~ nmGFaWf`<
î¿UWCFI ghCFUWI:_DpñGFa:Â�û �HÜþGFAD^ÛÂ' 
 Ü�c%lDf�GFadstI:Tbc%C`c%Von5a/¶Çâóí â@×ÙØ5×h¸2CFgkJtfmpXCinmVecWs©ghpo_bn5c%_DG`c%VXCiADaþCFg

aWnmGFpof�â�nmGFA0�Df2ghCi_DAD^�<b?ëc�I$G`s��Df2w�UWVXcdc%f5A�G`a

�kåt¶�â �4â@Ø � í âD×ÙØm×�¸ �  Y � � Y
� Y×ÙØ5× �kå¥×ÙØ5×B� � âD×ÙØ5×â � Y �kå�×PØm×ëÃ ¶"!DàÆ¸
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jklDfklDVXfmU%G`UWnml�s�Â Z ûHÜ±CFg@ghpX_Dn5cW_@G`cWVoCiADaMÂ"' Z ÜÁCFg\^DVeg�ghfmUWf5Abcradn�GFpXfma¿ghCiUdI$aÁfmADpoGFUWEFVoADE�nmfmpXpbayc%UW_bn5c%_bUWf
CFgkJtfmpXCinmVecWs©ghVXfmpo^ �+¶�Ï]Ð%ÑvÐ%ªH¸þadVoI:VopoGFU�c%C�TDUWf5aWfmA�c%fm^»VXA«î¿VXED< Z ��<]jklDUWf5f�}ë^DVoI:fmADadVoCiADGFp1nmfmpXpoa�l@G`Jtf
c%lbf+aWVo²5fma �ºâ6�¤â �Qâ(Ã�=�a�w�f5poprGFa�VoA x ~ G�n�GFadfFu�^bfmnmUdf�GFadf$C`g|G`I$TDpXVXcW_D^Df'CFg9ghpX_Dn5cW_@G`cWVoCiADa�CFg
ûi~4ghVof5po^Da ��¶hÏ]Ð%ÑSÐ¥ªH¸kG`c�UdfmI:CFJ�GFp�ghUWCiI	�DCi_DAD^DGFUds�VXak^DfmadnmUWVX�Dfm^��bs/c%lbf�TDC`w�fmU{pñG`wþ<DjkC:c%f5pop�cWlDf
c%Ud_bc%l�u\GFA�f�§�TDCiADf5Abc�Voa�GFADC`c%lDf5Um<\î¿UdCiIºcWlDf2ghCiUWI:_DpñG/Â"' Z Ü|Vec�VoakUdfmnmf5VXJtfm^

�+¶�ªH¸ ���kå¥×ÙØm×B¶�âD×ÙØm×�ãFªH¸ Y Ð ¶"!'F¸

nmCFI$T@G`UWf�w�VXcWlQÂ Z '£Ü�<
~�fmnmG`s+CFg\JtfmpXCinmVecWs �+¶�ªH¸¿^Df5ghVXADfmaçcWlDfkpñG�wóC`gvTbfmADf�c%U%G�c%VoCFA+CFgSI$V�§bVXADE�ghUdCiAbc9³@µr¶�·d¸�<H[(f5c � açw�UdVXcWf

^DCFw�A �t³@µ(ã
�i· ����¶Çª �4³@µ(¸2Â�adfmf�� �HÜ�<�)�_b�DadcWVXc%_�c%VoAbE+lDfmUdfþcWlDf�ghCiUdI$_DpoG/Â' x ÜMGFAD^�VXAbc%f5EiU%G`cWVoADE
w�fþUWf5nmfmVeJtf

³@µ � � KÇ÷ ùå�×PØm× â Y�÷ ù×ÙØ5× · � Ð �'®NàÆã,�bÃ ¶"! �i¸
[(f5c � a�nmCiI:T@GFUdf'poG`w�a�Â"'HûHÜ�GFAD^«Â Z �FÜkn5CiADn5fmUWAbVoADE:c%C x ~úGFAD^�ûi~ cWC�n�G`aWfma5<SÚÛf�aWf5fFuSVoA�G:c%lbUWfmf�}
^DVXI$f5ADaWVXCiA@GFp]n�G`aWf+¡�Von5lbc%I�stfmUy}�O�fmadlD¢£CFJ0c%_DUd�D_Dpof5ADnmf�g�GF^Dfma�g�GFadcWfmU�G`AD^�c%lbf�ghUWCiA�cþ³@µr¶h·d¸�I$C`J�f5a
GFlDfmGF^0fmaWadfmAbcWVñGFpXpXs$I$CFUWf2aWpXCFw�pXs

� ù õ À � Y�õ Ð
w�lDf5UWfþJbG`po_Df5a � Y�õ GFAD^ � ù õ GFUWf2EiVeJtfmA0�bs/ghCiUdI$_DpoGFaþÂ Z �iÜ|GFAb^«Â'HûHÜMGFn5nmCiUd^DVoADEFpXsS<
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� %)M %)��%)(�J�%@�
OQ<�z|lDf5Udc%¢£CFJSu x 
 
 û�uHqrlDfmADCFI$f5ADCipoCFEFs+CFg�¡�G`stpXfmVoEFl�}Bj�G`stpXCiU¿c%_bUW�D_DpXfmADn5fFutqrlbstam<�¡{f�JS<£[]f�cWcm<XuHJtCip�<
� Z Â ZiZ Ü�u ZiZ�ý 
 
bZ Â x 
 
 ûHÜ�<
��<�~�fmI:nmlDf5AD¢£CDu x 
 
 'Du(z|CipXpoVX^DVoADE$aW_DUyg�GFnmf�VXADadc%GF�DVopXVXcds�ghCiU2G�lDVoEFl¦J�f5poCin5VXcds�VXI$T@G`n5c�u �`c%l©?BA�c%fmU�}
A@G`cWVoCiADGFpÁÚÛCiUd¢£aWlDCiT¼CiA©c%lbf�q1l�s�adVon5a�CFg|z|CiI:TDUdfmaWadVo�DpXf+jk_DUW�b_Dpof5Abc�O�Ve§�VXADEDu(zMG`I$�DUdVo^DEFfFu(ì ��u
Z ��} x û��F_Dpes x 
 
 'DuD=��badc%UWGFn5cWamu\T�< x ' �DlbcWcWT�Ì üiü wkwkwþ<>^@GFI�c%T�<>n�GFI0< GFnF<>_D¢ ü VXw�Tbn5c%I � ü
�+<�~�VoI:CiAbcWfFu�qk<F¡{GFI$GFTDUWGF�DlD_�u�G`AD^+OQ<�=�AD^DUWf�w�amu x 
 
 'Du�~�fmTDf5AD^DfmAbnmfMCFgDaWfmpegñ}BadVoI:VopñG`U�¡{G`stpofmVXEil�}
j�G`stpoCFUMEiUWC`wkc%l0CiA�VoADVec%VoGFpvn5CiAD^DVec%VXCiADamu �`c%l�?BAbcWfmUdA@G`c%VXCiA@GFpSÚÛCiUW¢£adlDCiT0CiA�c%lDf'qrlbstaWVXnma�CFgçz|CiI�}
TDUdfmaWadVo�DpXfrjk_DUW�b_Dpof5AbcÁO�Ve§�VXADEDuÆzMG`I$�DUdVo^DEFfFu5ì �+u Z ��} x û��F_Dpes x 
 
 'Dum=��DadcWU%GFn�c%a5uÆT�< x � ��lbcWcWT�Ì üiü wkwkwþ<>^@GFI�c%T�<>n�GFI0< GFnF<>_
;�<>=�<@?BAbCiEHGFI:CFJSu Z � � �buDjklDf�¡{CFpof2CFg¿¡�G�s�pXfmVXEil�}Bj�G�s�pXCiUkGFAb^�¡�Von5lbc%I�stfmUy}�O�fmadlD¢£VXJ�?BAbadc¥G`�DVopXVXc%VXfma
VoA�=�adcWUWCiTDl�s�adVon5amÌ@=�A�?BA�c%UWCF^D_Dn5cWVoCiA�ub=�ayc%UdCiTDlbstaWVXnma{GFAD^ )�TDGFnmfþqrlbstaWVXnma{¡�f5JtVof�w�amubJtCipÇ< Z�
 u�T@GFUyc
x u Z }�ûiû ý Â Z � � �iÜ�<
;�<>=�<�?BADCiEHGFI:CFJSu�=�< ��_�<(~�f5I$VoGFADCFJSu(GFAb^ +k< +k< )�CiA�u Z � � �bu ${st^DUWCF^bstA@GFI:Vonma2C`g9I:Ve§�VXADEDÌvq1f5UWV�}
Ci^DVXn�GFpbadc%Ud_Dn5cW_DUWf5amu£=�I:TDpXVXghVonmG`c%VXCiA�C`g�ad_D�Dl@GFUdI$CFADVon5a1GFAD^:VoAbJtfmUdaWf�n�G`aWn�G`^�u£VoA:¡{_baWaWVoGFA�u£O0CiaWn5CFwþu
O�?�qrj2u Z � � ��u�' � '+T�<
;�<>=�<¿?BADCiEHGFI:CFJ¤GFAD^»=�<POQ<�R�T@GFUdVoA�u Z � � ��u¿jklDUdfmf�}ë^DVoI:fmAbaWVoCFA@GFpMG`UWU%G�s«adcWUW_Dn�c%_DUdfma:GFadaWCin5VñG`cWfm^
w�VXcWl�¡{VXnmlbcWI:stf5U��'O�fmadlD¢£CFJ�GFAb^�¡�G`stpXfmVoEFl��2j�G`stpoCiU±VoADayc¥GF�bVopoVecWsSu��FCi_DUdA@GFpbC`g +¿§�TDf5UWVoI:fmA�c¥GFpbGFAD^
jklDf5CiUWf�c%VonmGFp]qrlbstaWVXnmamu@JtCipÇ< � �@Â�ûHÜ�u ' � Z }�' � ��Â Z � � �HÜ�<
;�<>=�<�?BADCiEHGFI:CFJSu�OQ<�jkUWVXnmCFcdc%f�c�u�=�<ÙO¼<]R�T@GFUWVXA�uvGFAD^ )v<�È9Ci_DÉ£_Df5cmu x 
 
bZ GbuvjklbUWfmf�}�~�VXI$f5ADaWVXCiA@GFp
O�CiUdTDlDCipXCiEFs�CFg ��CiUdcWf�§�?BA�c%fmUyg�GFnmf5a'~�UWVeJ�f5AQ��s�¡�G�s�pXfmVXEil�}Bj�G�s�pXCiU�CFUþ¡{VXnmlbcWI:stfmU�}yO�f5aWlD¢£CFJ�?BAt}
adc%GF�DVXpoVXcdsSuDGFU���VXJSÌ>TDlbstaWVXnma ü 
bZ�
 ' 
 �,'0Â x 
 
bZ Ü�<
;�<>=�<v?BADCiEHG`I$CFJSuS=�<POQ<(R�T@G`UWVoA�uv=�< ��_�<�~�f5I � s�GFADCFJSu([r< ;�<�~�fmI:�DVXcWaW¢£VoVÇuSGFAD^ ��<>=�< �2lDCi¢£lDpoC`Jvu
x 
 
�Z ��u£R�A:adc%CFnml@GFayc%VXn�I:Ve§�VoAbE2n�GF_Dadfm^$�bs+c%lDf{¡{G`stpof5VoEil�}ëj�G`stpoCiU¿VoADayc¥GF�DVXpoVecWsSu	�FCF_DUWA@G`p@CFg�+¿§�TDfmU�}
VoI:fmA�c¥GFp�GFAD^0jklDfmCiUdf5cWVon�G`p]q1l�s�adVon5amu@JtCip�< � x Â"'HÜ�u � ZÆý } ��'iû�Â x 
 
�Z Ü�<
;�<>=�<Á?BADCiEHG`I$CFJSu x 
 
ix u )£c¥G`cWVoadcWVon5a�CFg�pXCiADE0w{G`Jtfmpof5ADEFcWl«ghpo_Dn�c%_@G`cWVoCiAba�G`AD^¨f�§�T@GFAbaWVoCFA¨pñG`wúghCFU
c%_bUW�D_DpXfmAbc9I:Ve§�VoADEþ²5CiADf�^bUWVXJtf5A/�bs:¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJ�VXADadc%GF�DVXpoVXcdsSuiqrVoa � I$G`J ��l�+rj�îÂ
� +rj�q
[(f5cdc%fmUda¥Ü�uDJ�CFp�< � ý Â ZiZ Ü�u � � '�} � � �/Â x 
 
ix Ü�<
�2_�< =�< �2_Dn5lDfmUdfmAD¢£CDu )v< ?¥<±ÈMG`pñGF�DVXA�u]¡þ< ?¥<]=�Ud^@GFadlDCFJ�Gbu¿R+< +k< �2Ci²5fmpX¢tC`Jvu]=�< ��<Á~�_DpoCFJSuÁGFAD^Q?¥< =�<
¡�CiI�G`ADCFJSu x 
 
 'Du`R�A�TDCFaWaWVX�DVopXVXcds2CFg@f�§bTbfmUWVXI$f5Abc¥G`p�^Df�c%f5UWI:VoA@G`cWVoCiA'CFg@VXAbc%f5EiU%G`ptn5l@GFUWGFn5cWfmUWVXadcWVonmaÁCFg
I:Cipof5nm_DpoGFU]nmCiI:TDCiADf5AbcÁCFg\I$V�§�VoADE��bs�I$fmGFADaÁCFg���}ëU%G`sþcWfmnmlbADVoÉ£_Df`u �`cWl�?BAbcWfmUWADG`c%VXCiA@GFp£ÚÛCiUW¢£adlDCiT
CiA¯c%lbfQqrlbstadVonma�CFg�z|CiI:TDUWf5aWadVo�DpXf©jk_DUW�D_bpofmA�c�O�Ve§�VoAbEDukzMGFI:�DUdVo^DEif`ukì �+u Z ��} x û��F_DpXs x 
 
 'Du
=��badc%UWGFn5cWamu\T�< ý � �DlbcWcWT�Ì üiü wkwkwþ<>^@GFI�c%T�<>n�GFI0< GFnF<>_D¢ ü VXw�Tbn5c%I � ü
�2_�< =�< �þ_bnmlDf5UWfmAb¢tCbu�=�<Pqk<rqçstpñG`f5JSu ��< ~�<�O�_DUd²�GF¢£CFJSu1=�< ��<çÈ|fmpXCiI$f5adcWADVol�u ��< ;�<1qrCiTDC`JvuçGFAD^
=�<>=�<]jMs�GF¢Hc%f�JSu x 
 
 'Du±R�A¤TDCiadaWVX�DVopXVXcWs�CFgkf�§bTbfmUWVXI$f5Abc¥G`p�^bf5c%f5UWI:VoA@G�c%VoCFA©CFgkI:Cipof5nm_DpoGFU2nmCiI:TDC`}
ADf5Abc�C`g�ADCiAt}Badc%G`c%VXCiA@GFUys¬cW_DUW�D_bpofmA�c�I:Ve§�VoAbEDu �`cWlð?BAbcWfmUdA@G`c%VXCiA@GFp�ÚÛCiUW¢£aWlbCiT"CiAÛc%lDfQqrlbstaWVXnma
CFg{z|CFI$TDUdfmadaWVo�bpof:jk_DUW�D_bpofmA�c�O�V�§bVXADEDu±zMGFI:�DUdVo^DEif`u±ì �+u Z ��} x û�F_Dpes x 
 
 'bu±=��DadcWU%GFn�c%a5uÁT�< ý � �
lbcdc%T�Ì üiü wkwkwþ<>^@GFI�c%T�<>n�G`I�< GFnF<>_D¢ ü Vew�TDn5cWI � ü
qk<Pî9<v[(VXAD^DfmA�u��b<POQ<S¡�fm^DCiAb^DCDuvGFAD^¦~�< ��Ci_DADEFamu Z � �,'buSO�Cipof5nm_DpoGFU�I$V�§�VoADE�VoA�¡{G`stpofmVXEil�}ëj�G`stpoCiU
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VoAbadc¥G`�DVopXVXcWsSu �FCi_DUdA@GFp�CFg¿î¿pX_DVo^0O�f5nml@G`ADVon5amu@JtCip�< x �Hý u � �Æ} Z�x '0Â Z � �,'HÜ�<
�b<POQ<ç¡�fm^DCFAD^DC�GFAD^ �+< �þGFUd²mCiA�u x 
 
 'DuçO0_DpXcWVXghU%G`n5c¥G`p�ayc%Ud_Dn5cW_DUWf�GFAb^¨VoAbcWfmUWI:VXcdc%f5Abc�I:Ve§�VXADE�VXA
¡{G`stpofmVXEil�}ëj�G`stpoCiUM^bUWVXJtf5A�ghUWCFAbc%a5u ��c%l0?BAbc%f5UWA@G`cWVoCiADGFp�ÚÛCiUW¢£adlDCiT�CFA�c%lbf�qrlbstaWVXnma�CFg1z|CiI:TDUdfmaWa�}
Vo�bpof¿jk_bUW�D_DpXfmAbc¿O�V�§�VoADEDumzMGFI:�DUWVX^DEif`u�ì �+u Z ��} x û �F_DpXs x 
 
 'bum=��badc%UWGFn5cWamuÆT�< � Z �ml�cWc%T�Ì üiü wkwkwþ< ^@G`I:cWT�< nmGFI0<PGFn`< _b¢ ü VXw
R�< )�n5lDVopXpoVoAbEDu5OQ<�[]G`c%VXADV�u�Ú&<Ë} )v<�~�CiA�uÆGFAD^�È�<ÆÈ|VXl@GFUdV�u x 
 
 'Du5?BAbJtfmadcWVoEHG�c%VoCFA2CFg�cWlDf1pñGFUdEif�}ëaWnmGFpof¿GFAD^
adc%G`c%VXadcWVon�G`pDTDUWCFTDfmUyc%Vof5a9C`g(¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJ:VoADayc¥GF�DVXpoVecWsH}BVXAD^D_Dn5fm^�I:Ve§�VoAbEDu �`cWl$?BAbcWfmUdA@G`c%VXCiA@GFp
ÚÛCiUd¢tadlDCiT$CiA:cWlDf{qrlbstaWVon5a9C`g]z|CiI:TDUWf5aWadVo�DpXfkjk_DUW�D_bpofmA�cMO0Ve§�VoADEbu£zMGFI:�DUWVX^DEifFuiì �+u Z ��} x û �F_DpXs
x 
 
 'DuD=��badc%UWGFn5cWamu@T�< � ���Dlbcdc%T�Ì üiü wkwkwþ<>^@GFI�c%T�<>n�G`I�< GFnF<>_D¢ ü Vew�TDn5cWI � ü
~�<�)�lbJ�GFUdcWamub~�<DR�UdCiA�u�~�< �þGFUyc%CiCFA�u�f�c�<�GFp�<eu x 
 
 
 u )tn�GFpXVoADE'pñG`w�a9CFg]ADCiAbpoVoAbf�GFU�¡{G`stpofmVXEil�}ëj�G`stpoCiU
GFAD^/¡{VXnmlbcWI:stfmU�}yO�f5aWlD¢£CFJ$VoAbadc¥G`�DVopXVXc%VXfmarVXA$cWw�C�GFAD^�cWlDUWf5f�^DVXI$f5ADaWVXCiADamu�z�< ¡'<�=�nmGF^�< )�nmVÇ<bq1GFUdVoamu
c�< Z u )�fmUdVof2? ��u � Z ��} � x � Â x 
 
 
 Ü�<
�b< ��<\ÚÛCi_Dn5lD_D¢\u x 
 
�Z Gbu �þUdCFwkc%l�U%G`cWf�CFgrcWlDf�poVXADf�G`U�¡�Von5lbc%I�stfmUy}�O�fmadlD¢£CFJ�VoADayc¥GF�DVXpoVecWs�w�lbfmA¼G
aWlbCinm¢�VXakUWf5ghpXfmn�c%fm^�u\q1l�s�a5<S¡{f�Jv< +kuDJtCipÇ< � ûbu 
iý � û 
 û�Â x 
 
bZ GHÜ�<
�b< ��<FÚÛCF_DnmlD_b¢Su x 
 
bZ ��u �þUdCFwkc%l�U%G�c%fkCFgSc%lDf�¡�Von5lbc%I�stfmU�}yO�f5aWlD¢£CFJ+VXADadc%GF�DVXpoVXcdsþw�lDfmA$G2U%GFUdf5g�GFn�}
c%VXCiA�Voa�Udf5ghpof5n5cWfm^�u@qrlbsta5<vCFg¿qrpñGFadI�G`amu�JtCipÇ< �@Â � Ü�u x � � 
 } x � 
 �/Â x 
 
bZ �\Ü�<
~�< [r< ��Ci_DADEia5u x 
 
 'Du +çg�ghfmn�c|C`g(VoADVec%VoGFpbn5CiAD^DVec%VoCFADa1CiA�adfmpXgñ}ëaWVXI$VXpñGFU±c%_DUd�D_Dpof5Abc9I$V�§bVXADEDu ��c%l�?BA�c%fmU�}
A@G`cWVoCiADGFpÁÚÛCiUd¢£aWlDCiT¼CiA©c%lbf�q1l�s�adVon5a�CFg|z|CiI:TDUdfmaWadVo�DpXf+jk_DUW�b_Dpof5Abc�O�Ve§�VXADEDu(zMG`I$�DUdVo^DEFfFu(ì ��u
Z ��} x û��F_Dpes x 
 
 'DuD=��badc%UWGFn5cWamu\T�< Z�x û �blbcdc%T�Ì üiü wkwkwþ<>^@GFI�c%T�< nmGFI�< GFn`< _D¢ ü Vew�TDn5cWI � ü
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î¿VXED< Z <@ì�ADTbfmUdcW_DUW�bfm^�ghpoCFwþ<�?ëc�VoaMadlDCFw�A�GFTDTDUdCHGFnml�C`gçG�adlDCinm¢$w{G`Jtf�Â�G�adcWU%GFVXEilbckpXVoADf x G`AD^0GFA
GFUWUdCFw�Ü9c%C:nmCFAbc¥GFn�c��DCi_DAb^@GFUdsQÂ�G+adc%UWGFVoEFlbckpoVXADf Z Ü�<

î¿VoED< x <@¡�Vonml�c%I�s�f5Uy}�O�fmadlD¢£CFJ�VoAbadc¥G`�DVopXVXcWs$GFUdVoadfmakghUWCiIºaW_DUyg�GFnmfþTDf5UdcW_DUW�@G�c%VoCFADa�ÂÇG+nmCiA�c%VoAb_DCi_Da
n5_DUdJtf�Ü�<Sì�ADTbfmUdcW_D�Df5^�TDCiadVXcWVoCiA�CFgÁ�DCi_bAD^@GFUys�VoakadlDCFw�A���s�^@GFadlDfm^�adc%UWGFVoEFlbckpoVXADfF<b~�f5ghVXADVXcWVoCiA�C`g

poCiADEFVXc%_b^DVoA@G`p�GFAb^�cWU%GFAbadJtfmUdaWf�n5CiCiUd^DVoA@G�c%fma5<

î¿VoEb<iûb<HÈ|GFUWCin5poVXADVon �5TDUWCFnmfmadaWVXADE �5�bs+G'adlDCinm¢�w{G`Jtf{C`g�ad_DUdg�GFn5f�TbfmUdcW_DUW�DG`c%VXCiADarÖ�VXAbc%C�JtfmpXCinmVecWs
ghVof5po^ ÍÎ ÃçjklDf�ghCiUdI ÂhnmCiAbcWVoAD_bCi_Da�nm_DUyJtfma¥Ü�GFAD^»^DVXUWf5n5c%VXCiADa+CFg�I:CFJtfmI:fmAbc�Â�GFUWUdCFw�a¥Ü�CFg�nmCFAbc¥GFn�c
�DCi_bAD^@GFUys/G`g�cWfmU9T@GFaWaWGFEif�C`g±G�aWlDCFnm¢�ghCiU|nmGFaWf5aMVoA�G�TDl@GFadf�ÂÇG`c9c%lDf�pof5g�c¥Ü�G`AD^/VoA/G�nmCi_bAbc%f5UWTDl@G`aWf
Â�CFA�cWlDfþUWVXEilbc�Ü�< )�l@G`TDfm^0adcWU%GFVXEilbc�poVXADf�VXakTDCiaWVec%VXCiA�CFgÁ_DADTDf5Udc%_bUW�Df5^��DCi_bAD^@GFUysv<
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î¿VoEb< 'D<Djklbf'I:Ciayc�VoAbcWfmUWf5adcWVoADE�f�§bGFI:TDpXf:Â��bs/JtVXUdc%_bf'C`gÁcWlDf2cWstTDVonmGFpoAbfmaWa%ÜMCFgÁcWlDfþEifmAbfmU%G`p
adc%CFnml@GFayc%VXnþgh_bADn5cWVoCiA�aWf�c{VoA�aWnmGFpof5a�âD×ÙØ5×¿G`AD^ �kå�×PØm×|¶"�4VXa�G�n5CiI:TDCiADf5Abc�CFg±J�f5poCin5VXcds/CiA�GFA0G�§�Voa
ªH¸�Ã\jklDfþaWVoEFA�}ëJ�GFUdVñGF�DpXf�ghVXfmpo^�C`gÁJtfmpXCinmVecWs�VoA�c%lDfþADfmGFU��DCi_DAb^@GFUds/pñG`stfmU�G`UWVoadVoADE�G�g�c%fmUkTDGFaWaWGFEif'CFg

G+adlDCinm¢/cWlDUWCF_DEil�c%lDfþTDf5UdcW_DUW�Df5^��DCF_DAD^@GFUys�VoakTbUWfmadfmAbcWfm^�<

î¿VXED< ý <@jklDf'G`JtfmU%G`Eifþ^DVoayc%UWVX�D_bcWVoCiA�CFgÁpoVXEilbc �5p �mG`AD^�lDf�G`J£s ��l �5TDl@G`aWfma�ÂÇGiÜ|TDUWVXCiUMc%C+c%lbf
�Df5EiVoADAbVoADE�CFg(I:Ve§�VoADE'GFAb^�Â�n�Ü9G`g�cWfmU9cWlDf��bfmEiVXADADVoAbE�CFg(I:Ve§�VXADED<H=�a|G�UdfmaW_bpXcMC`g(VoAbcWfmUdTDfmADf�c%UWG`c%VXCiA

C`g¿TDlDGFaWf5a�VXAbc%f5UWI:fm^DVoG`c%f�pñG`stfmU ��O ��w�VXcWl�G+I:Ve§tc%_bUWf2CFg
�5p �5GFAD^ �5l ��TDl@GFadfma{VoaMghCiUdI$f5^�<
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î¿VoEb< � <@?BAbJtCipeJtVoADE+VXAbc%C+c%_bUW�D_DpXfmAbc�I:CFJtfmI:fmA�c�CFgÁJtCipX_DI:fmakCFg¿poVoEFlbc �5p��mGFAD^�lbf�G`J£s �5l ��poVoÉ£_DVX^Dam<

î¿VoEb< ��<±Â�GHÜ|jklDfþVoADayc¥GFA�c�TDVon�c%_DUdf�G`pXc%f5UWA@G�c%VoAbE �5p �5GFAD^ �5l �5n5Cipo_bI$ADa5<(Âh�\Ü%)�VoEiA/J�GFUdVñGF�bVopoVecWs:CFg
JtfmpoCFnmVXcds ��¶hÏ]Ð%Ñ��¥× �iÐ¥ª�®ð°bÐW·��%×��Æ¸�Ã@jklDf'TDpoGFADfþª�®ð°+nmCiUdUWfmadTDCiAD^ba{cWC:TbCiaWVec%VoCFA�CFg¿_bADTDfmUyc%_DUd�Dfm^

n5CiAbc¥G`n5c�<
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î¿VoEb< �b<@[]GFUdEif�}ëaWnmGFpof2ayc%UW_bn5c%_bUWf�GFAD^0G�J�CFUdc%VXn�GFp�nml@GFVXA�<±ÂÇGiÜ �mÈ|poC`w�VoADE ��CFg �5p �5GFAD^ �5l ��nmCipX_DI$Aba
�bs�T@GFVoUdaMCFg]JtCiUdcWVonmGFp�adTDCFc%a5<]Â��@Ü9=4nml@G`VoA�CFg±pñG`UWEif�}BaWnmGFpof�aWVXEiA�}ëJ�GFUdVñGF�bpof�J�CFUdc%VXnmVec%Vof5a|CiUMG�nml@GFVXA�CFg

^DVXTDCipXfma{â ��³�ghUWCiI3TDGFVoUdakCFgÁJtCiUyc%VXnmVXcWVof5am<

î¿VoEb< �b<@îÁCiUWI$G`c%VXCiA/CFg¿G+nmpoGFadcWfmU�^DVoTbCipof�ghUdCiI	adI�G`pop�^bVoTDCipXfmakCFg±c%lbf'TbUWf5JtVXCi_Da�adc%GFEifma5<
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î¿VoED< Z�x < )tÉt_bfmfm²5VoADE�¶@���N¹°i¸|CFg¿�b_Dpo¢�¶ � �¯¸|CFg¿pXVoÉ£_DVX^DaM�bs�UWGFI	TbUWfmadaW_DUdf�CFgÁ�D_D�b�Dpof5a{TbUWfmadaWf5^
VoA�c%C+VXcm<]ÂÇGiÜR�±¶ÇªH¸MCiA0G�adcWU%GFVXEilbckpXVoADf�Âh���¯¸ �±Âh�\Ü|?BADn5UWf�G`aWf'CFga��CiA�VoadCi�@GFUda 
 Â 
 Voa�G+�DCi_DAb^@GFUds
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