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��U?QCKqI?QCK�K'JL>Ï{,BX{'Q v D&Ð?>'JPK'JLD¤{'K*BRORJLBEK'<?>�JLO�JLD¤{ v ��{'U?JÑASQS�·JP{'QCO�J v �³�·<?ACA|��>'JPT v D?KÏ{ >�<?TP{'JLI�ÒÑÓBED?I
Ò*Ô�ORJPK v DHK�Ð?> v I?<HTLJLIÕQCD$Ö9×Ö
T v ACACQSK'Q v D?K�BX{�B�TPJLD¤{ JP>ÏØ v �ÙØ�ORBEK'K¼JLD?JP>'FE� v ��¿GºÛÚo�1J�ÜÑº±��U?JIÅBX{ B�Ý9JL>'J�T v ASACJLT�{ JPI�ÝYQS{'U�{'U?J:Þ v ASACQSI?JL>�ÂªJP{'JLT�{ v >xBX{qwyJP>'O�QCACBEßÄ�àÞ�ÂWw���I?<?>�QCD?FÕÀ�<?D�á v �{ U?JR�1J u BX{ > v D�Þ v ASACQCIHJL>WQCD�{ U?J��GJLBE>'KR¿�âGâ¤½Õã�¿�âGâE¹Hº4Ã�J BXK'<?>�JLO�JLD¤{ K v ��{ U?JRACQ|�·JP{ QSORJPK v �K'ÐäJLTPQSåÅT�ÒbU?BEI?> v DÑK'ÐäJLTPQCJLK.Ð?> v�u QCI?J�Bx{ JPK�{ v �?I?JLTLB���O v I?JPACK�ß-J�� v D?I:{'U?J�K�QCO�Ð?ACJ¼K'ÐäJLT�{,BX{ v >O v I?JPA=ÝYU?QCT,U4Ð?>�JLI?QSTP{Y{ U?JoÒ Ó Ø�ACQ|�·JP{'QCO�J�{ v ßäJ$A v DHFGJL>YBEK�{'U?JoÒ Ô Ø�ASQS�·J�{ QCO�J�ßz��æoã&¿�¾�çèºá�D4{'U?QCK�BED?BEAS��K'QSKLéH{'U?JoÒêO�JLK v D?KxBE>'JW>�JLT v D?K�{'>'<?T�{ JPI�QCD
{ UHJLQC>�T,U?BE>'O v D?QS<?O0I?JPT B ��O v I?JPKÝYQS{'UËëyìNí3î ï+ðñï1ò"éªëyìNí3î ó�ðbóXò+é�íª�ô½Gõ³�4î ï+ðËï�ògBED?I`íª�ô½Gõ³�4î ëyìXí�ö"ðäö.òåÅDÅBEAäK�{ BX{ JPKLº¼Ò÷O�JLK v DèT BXD?I?QCI?BX{ JPK�BE>'JxK'JPACJLT�{ JPI
ßz�RT v OÑß?QCDHQCD?FoT,UÅBE>�O v DHQC<?O�TLBED?I?QSIÅBX{ JPKÝYQS{'U u BE>'Q v <?K�>'JLT v D?KÏ{ >'<HTP{ JPIËMNB v D`K'ÐäJLTPQCJPKLºÎ��U?J�QSD?I?Q u QSI?<ÅBEA�IHJLT B �`ACJLDHFE{ U?K v �W{ UHJ�ÒORJPK v DÄT BEDHI?QCIÅBN{ JLKoBE>�J�ORJLBEK'<?>�JLIÄQCDø{�Ý v I?QCO�JLD?K�Q v DHKW<?K'QSD?F&B�K'QSACQST v D u JP>�{'J�ùÄI?JP{'JLT�{ v >Pº� v J�ù�{ > BXTP{ª{'U?J:Ò Ó BXD?IøÒ Ô ACQ|�·JP{'QCO�JLK��·> v O�{'U?JÑIÅBX{ BHé=K�QCOÑ<HAS{,BXD?J v <HKxA v FXØ�ASQCMXJLACQSU v�v Ièå?{'K{ v { U?J$ORBEK'K�BEDHI�I?JPT B ��ACJPD?FE{'U�I?QSK�{'>'QCßH<H{ Q v D?K v � u BE>'Q v <?K�>�JLT v D?K�{'>'<?T�{ JLI&I?JLTLB��4T,UÅBXD?D?JLASKBE>'J�Ð-JP>�� v >�ORJPI(º.��U?J�ASQS�·J�{ QCO�JLK v �yT,UÅBX>'FGJPIRBXD?I:D?JL<±{ > BXAÅÒbORJPK v DHK�BE>'J9{ U?JP>'JLß¤�:O�J BXK'<?>�JLI{ v ßäJ
ú ��ÒÑÓ"��û�¿Güý¹GþG¹^ÿ ¾Hüý¾¤æEÚ�����������üÛ�µÿ ¾Hüý¾¤½Gæ����	�
�	��üÛ�9Ð?K
ú ��Ò Ô �hû�¿Gü��¤â�
Ëÿ ¾Hüý¾�
Eþ�����������üÛ�µÿ ¾Hüý¾Gþ¤½����	�
�	��üÛ�9Ð?KPº

� A|{ U v <HFGUk{ U?J
{ Q|{ ASJ v ��{ U?QSK:I?QCK�K'JP>�{,BN{ Q v Dd>�JP�·JP>'K:{ v Ò ORJPK v D?KPé�BhO�J BEK�<?>'JPORJPD¤{ v �x{'U?JACQ|�·JP{ QSORJ v ����� ßÅBE>Ï� v D?Kx>'JPT v D?KÏ{ >�<?TP{'JLIhQCD�{ UHJLQC>YI?JPT B �4O v I?J����øî ëyìXí��ñQCK�BEASK v Ð?>'J�ØK'JPDz{'JLI(º á {�QCK:{ U?J
åÅ>�K�{�O�J BEK�<?>'JPORJPDz{ v �x{ U?J����ËACQ|�·JP{'QCO�JÕ<?K�QCD?Fø{ U?QSK:J�ù±TLAS<?K'Q u J4I?JLTLB �O v I?JXº��U?J$Þ�ÂWw�I?JP{'JLTP{ v >�U?BEK�ßäJLJPD
<?Ð?FG>'BEI?JLIR� v >�ÀY<?Dèá�á v �({'U?Jq��J u BX{'> v DèT v ACASQCI?JP>�QCD�{ U?JxAÙBEKÏ{�GJLBE>'KPº�Âª<?Jª{ v { U?J$QSORÐ?> v�u JLIè{'> BET,MzQSD?F�K���K�{'JLO BED?I
{'U?JWU?QCFEU4QSD¤{ JLFE> BX{'JLI
AC<HORQSD v K'Q|{���J�ùzØÐ-JPTP{'JLI�� v >.{ UHJ�D?J�ù�{³{�Ý v �EJ BE>�KLé¤{ U?JYKÏ{,BX{'QCK�{'QCTLBEA±<HD?TLJP>�{,BXQCD¤{�� v �-ÒÎACQ|�·JP{ QSORJ¼O�J BEK�<?>'JPORJPDz{'KÝYQCASAHßäJ�K�QCFGDHQSåÅTLBED¤{ AS�*A v Ý9JL>Pº�Âª<?>'QSD?Fª{ UHJ�AÙBEKÏ{�� v <?>��GJLBE>'KPézá.K'ÐäJLD¤{9BWAÙBE>�FGJ�BEO v <?D¤{ v �ä{ QSORJ
v D�I?J u JLA v Ð?QCD?F
{'JLK�{'QCD?F�K v � {�Ý�BX>'J�� v >WK'QSACQCT v DhK'JPD?K v >oIHJ u QCTPJLKo<?K'JPIÄ� v >ª{'U?J�D?JPÝ {'> BET,MzQSD?FK���K�{'JLO4º9��UHQCK�K v � {�Ý�BE>�J*QSK�K'U v >�{ A|�
I?JPK'TL>�QCßäJLI4QCD
{ UHJ*BXÐ?Ð-JPD?I?Q ù=º
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 !�"$#&%('*),+.-/#(01'$"  ¿Gº|¿ ��U?J32�{,BXD?IÅBE>�I�Ã v I?JPA v ���1BE>�{'QCTPACJ$��U¤�±K�QCTPK ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº ¿¿GºÛ½ ��U?Jo�xQSK�{ v >�� v ��{ UHJ54ª<ÅBX>'M
Ã v I?JPA.ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº þ¿Gºýþ ��U?J*Þ��oÃ Ã&BN{ >'Q ùÎº$ºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº æ¿Gº�� ��> v I?<?TP{'Q v D4BEDHI�wÅ>'BEFGO�JLD¤{,BX{'Q v D v �.ß±Ø64ª<ÅBE>'MzKYQCD4�xBEI?> v D?QCToÞ v ASACQSK'Q v D?Kµºoº ¹¿GºÛæ ��U?J$ACQ|�·JP{ QSORJ v �.ÒoØÏÃ�JPK v DHKªº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº0¿�¾
7 859;:=<*:>%@?A0�B1CEDGFH-�-I:JB1:>%KCL#&'M%NCO".)P#(9;:RQ5S�<UTWVYXZ:J%K0[?A:J"\#  J]½±º|¿ ��U?J$�1J u BX{ > v D ºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº0¿�þ½±ºÛ½ ��U?J*Þ�ÂWw�@�ù±ÐäJL>�QCO�JLD¤{ ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº0¿~æ½±ºÛ½±ºS¿ ��UHJ�Þ�JPD¤{ > BXA���> BXT,M�QSD?FÕÞ�UÅBEOÑßäJL>o�ôÞ���Þ���ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº0¿�Ú½±ºÛ½±º¢½ ��UHJ52�QCACQST v DèÜ³JP>�{'J�ù4ÂªJ�{ JLT�{ v >*��2�ÜW^W�êºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº0¿�Ú½±ºÛ½±ºÛþ Þ�BXA v >�QCO�JP{ JP>'KYºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�½±¿½±ºÛ½±º_� Ã4< v D4I?JP{'JLTP{ v >'K�ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�½Eþ½±ºÛ½±º¢æ ��UHJ${'>'QSFGFGJL>�KÏ��K�{ JPO ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�½Gæ
] SHC
#&Ca`YCO?bXcB1:Jd 7MeþHº|¿ ��U?JoÂªQCOÑ< v D�ÂWBX{,BXK'JP{bº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�½E¹þHºÛ½ ��U?J$á�D?TLAS<?K'Q u Jo@�ACJPTP{ > v D�ÂWBX{,BEK�JP{ ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�½I
þHºýþ ÂWBX{,Bf2z{ v >'BEFGJ ºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�½EÚ
g hi:J-I'$",dj#	%@+.-/#(01'$"k'MlWmonp:Jd�'$"�S�:J-IC�q;dfCO".)srt01lu:�#(0�?b:vnp:>COd	+;%(:J?A:J"\# 7Mw

�?º|¿ �1>'BET,M�4ª<ÅBEASQS{��
Þ�<H{ Kgºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þG¾
�?ºÛ½ À�JPT v DHK�{ >�<?TP{'Q v D v �¼ëyìXímBED?I�íª�ô½Gõ³��ÂªJLTLB���Kèºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þG¾

�?ºÛ½±ºS¿ ��UHJ�ëÅìXídî ï+ð=ï1ò&BED?I�íq�à½Gõ³�³î ï+ð=ï1ò�O v I?JPK º*ºoº$º*ºoº*ºoºoº�þG¾
�?ºÛ½±º¢½ ��UHJ*ÂªJPT B �hëyìNí�î ó�ð=óXò ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þ¤½
�?ºÛ½±ºÛþ ��UHJ�Þ�BXK'T BXI?J�ÂªJPT B ��íq�à½Gõ³��î ëyìXí`ö+ð-ö.ò º*ºoºoº*ºoº$º*ºoº*ºoºoº�þ¤æ

�?ºýþ À�JPT v DHK�{ >�<?TP{'Q v D v �.�$B v D4ÂªJLTLB���K ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þ¤æ
�?ºýþHºS¿ x Ôy � x Ôy �`î ö"ð-ö.ò ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þG¹
�?ºýþHº¢½ x=z �ôÚGâ¤½E� Ô � x z ��ÚGâ¤½G� Ô �`î xhÓ-ö;{ º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þG¹

�?º�� |ñÞ�BED?I?QSIÅBX{ J32±JPACJPTP{ Q v D ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þ�

�?ºÛæ Ã�<?A|{ QCÐHACJWÒêÃ�JPK v D�Þ�BED?I?QSIÅBX{ JPKgº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þGâ
�?ºý¹ Ã�QCK�QCD¤{ JP>'Ð?>�JP{'JLI}��� ÂªJPT B ��K ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þGâ
�?º~
 �+QS�·JP{'QCO�JWÃ�JLBEK'<H>'JLO�JLD¤{ ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��?¿

�?º~
±ºS¿ ��UHJ*��>�QCORBE>��Õá�Dz{'JL>'BETP{'Q v D
Ü³JL>Ï{ J�ù º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��?¿
QCQ
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�º¢½ ��U?J*��> v ÐäJL>YÂªJPT B �}�+JLD?FX{ U º*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º��¤þ
�?º�
�ºÛþ |�>�JLO�K'KÏ{ > BXU?AC<?DHFÕÞ v >'>'JPTP{'Q v D?K�� v >ªëÅìXí�î ó ð ó ò º*ºoºoº*ºoº*º$ºoº*º��I�

� 839.:�<�01#�#(0�";�b8�:J-@9.",0[�Y+;: g�eæ�ºS¿ ��U?J*Ã&BNù±QCOÑ<HO��+QCMEJPACQSU v±v I�Ã�J�{ U v I4º*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º��¤¹æ�º¢½ ��U?J*Ã&BEK'KxÂªQCKÏ{ >�QCß?<H{'Q v DHK v �Z2±QCFGD?BEA(BEDHI�|�BXT,M�FE> v <?DHI ºoº*ºoºoº*ºoº*º$ºoº*º��>

æ�ºÛþ ��U?J32±QCFGD?BEA*� ú ÂªQSK�{'>'QCßH<H{ Q v D÷ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º��¤Ú
æ�º_� ��U?J�|�BET,MzFG> v <?D?I�� ú ÂªQCKÏ{ >'QSß?<H{'Q v Døºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º��¤âæ�º¢æ w.QS{�{ QCDHF:��> v TLJLIH<?>'J�ºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�æE¾

e h�:Ld�+,B�#(d �$7¹±ºS¿ á�D?I?Q u QSI?<ÅBEA+ÂªJPT B �4Þ�UÅBXD?D?JLASK&ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�æG½
¹HºS¿EºS¿ ÀYJLK�<?AS{'KY� v >�{ U?JoÂªJLTLB �4Þ�UÅBED?DHJLA�ÒÑÓ�î ëÅìXí�xhÓc� ëÅìXí�î ï+ð=ï1ò æ@�
¹HºS¿Eº¢½ ÀYJLK�<?AS{'KY� v >�{ U?JoÂªJLTLB �4Þ�UÅBED?DHJLA�Ò Ó î ëÅìXí�x Ó � ëÅìXí�î ó ð ó ò æGæ¹HºS¿EºÛþ ÀYJLK�<?AS{'K�� v >Y{ UHJ�ÂªJPT B �&Þ�UÅBED?D?JPA.Ò�Óhî íª�ô½Gõ³��xhÓc� íq�à½Gõ³�¼îï+ð-ï1òhºoº*ºoºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�æE¹
¹HºS¿Eº_� ÀYJLK�<?AS{'K�� v >Y{ UHJ�ÂªJPT B �&Þ�UÅBED?D?JPA.Ò�Óhî íª�ô½Gõ³��xhÓc� íq�à½Gõ³�¼îëÅìXí`ö"ð-ö1ò;� ëyìNídî ï+ð-ï1òËº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�æI

¹HºS¿Eº¢æ ÀYJLK�<?AS{'K�� v >Ñ{'U?J�ÂªJLT B � Þ�UÅBXD?D?JLA�ÒÑÓ�î ëÅìXí�x=z�Óc� x=z�Ó�î

x Ôy ö"Óc� ëÅìXí�î ï+ð=ï1ò ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�æEÚ
¹HºS¿EºÛ¹ ÀYJLK�<?AS{'K � v > { U?J ÂªJLT B � Þ�UÅBED?DHJLA Ò Ô î ëyìXí x Ôy �x Ôy î ö+ðhö1ò;� ëyìXíkî ï+ð-ï1ò ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�æEâ
¹HºS¿Eº�
 ÀYJLK�<?AS{'K�� v >è{ U?J�ÂªJLTLB �ËÞ�UÅBED?D?JPAoÒ Ô î ëyìXí�x=z Ô � x=z Ô î

xhÓ-ö*{c� ëyìXí î ï+ð-ï1ò�ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹G¾
¹±º¢½ À�JPK'<?A|{ K v ��{ U?J*Þ v OÑßHQCD?JPI�w1QS{ K ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹¤½
¹±ºÛþ Þ v D?K'QSK�{'JLD?T���Þ�U?JLT,MzK�º*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹G¹

¹HºÛþ±ºS¿ 2±Q��LJ v ��{ U?J*Ã&BXK'K��gQCD?I v Ý�ºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹G¹
¹HºÛþ±º¢½ Ò ð u KLº¼Ò ò BED?I�Ò Ô u KPº ×Ò Ô ASQS�·J�{ QCO�JLK^ºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹�
¹HºÛþ±ºÛþ ÂªJPÐ-JPD?I?JLDHTLJ v D�Ã v ORJPD¤{ <?O Þ�<±{ K ºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹�
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�ºS¿ |�BET,MzFG> v <?D?I4ÐÅBE> BXORJ�{ JL>�Q��LBX{ Q v D?K&ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹Gâ
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¿ 2±Ð-JPM¤{,BX{ v >ÏØÁÃ v IHJLACA(wyJ���D?OÕBXD±ØÁÂªQCBEFG> BXORO�JEº ºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º á'á½ @³QSD?JLKYI?JP>��PÝ9JLQ.|�BE>�>'JLASK�I?JLKW2�Ü­^xØÁÂªJ�{ JPMz{ v >'KPºøºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�á�á'áþ ÂªQCJWÒ Ó Ã&BEK�K'JPD u JL>Ï{ JLQS<?D?F?º.º*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*ºdÜªá
� ÂªQCJWÒ Ô Ã&BEK�K'JPD u JL>Ï{ JLQSAC<?DHF?ºyº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*ºdÜªáæ wq}<?>�I?QCJ�QSD?I?Q u QSI?<?JPACACJPD�;=JL>Ï��BEACASK'MNBED"}BEASJ�FGJPORJPK'K�JLD?JW�"JPß-JPD?K'I?BE<?JL>�DèO�QS{�I?JPDK�{,BN{ QCKÏ{ QSK'T,U?Jo�xDHK'QCT,UHJL>'UHJLQS{'JLD(º"ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º áu^
¹ ;=JL>���BXACACK�A�}BEDHFGJLD u JP>�{'JLQCAS<?D?F:BXACACJP>�ÒÑÓäØ�ÂWBX{ JPD?K�}BN{®�LJXº1ºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ^

 ;=JL>���BXACACK�A�}BEDHFGJLD u JP>�{'JLQCAS<?D?F:BXACACJP>�Ò Ô Ø�ÂWBX{ JPD?K�}BN{®�LJXºRºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ^
¿EºS¿ @�ùHBEO�Ð?ASJLK v �c¯�<?BE>'MGØ9BED?I4UÅBEIH> v D±Ø OÑ<?A|{ QCÐHACJP{'K�QSD�{'U?J32H�Ñ��þ¤��¯z<ÅBE>'MÕO v I?JLAôº �¿Eº¢½ � v Ý9JLKÏ{ v >�I?JL>��u°��[±,²³����ªwÅJP��D?ORBEDÄIHQÙBEFG>'BEO�Kx� v >�´ × ´�Ð?> v IH<?TP{'Q v Dh{ UH> v <?FEU¯�<?BE>'MEã±BED¤{'Q�¯z<ÅBE>�M
BED?D?QSU?QCACBX{ Q v DèBXD?I�FEAC< v Dzã�FGAC< v DÕ�·<?K�Q v D(º:ºoºoº*ºoº*º$ºoº*º 
¿EºÛþ @�ùHBEO�Ð?ASJLK v �³wÅJP��D?ORBED4I?QÙBXFG> BEO�K�� v >�´ × ´ªÐ?> v I?<?T�{ Q v D&BN{qD?J�ù�{�Ø { v Ø�ASJ BEIHQCD?Fv >'I?JP>*�µ°
��±,¶³ �'�bº*ºoºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º 
¿Eº_� Þ v ORÐHQCAÙBN{ Q v D v �y{ UHJqÞ�ÂWwhß±Øu¯z<ÅBE>'M*QCD¤{ JPFG> BXA?TL> v K'KÁØ�K'JPTP{'Q v D�ORJLBEK'<H>'JLO�JLD¤{'KBED?I4T v O�ÐÅBE>�QCK v DèÝYQS{ U�D?J�ù�{�Ø { v Ø�ASJ BEIHQCD?F v >�I?JL>­4$Þ�Â�Ð?>'JPI?QCT�{ Q v D?KLºoº*º$ºoº*º Ú¿Eº¢æ 2±T,U?JLORBX{'QCT u QCJ�Ý v ��{ U?J32�{'>'QSD?FXØÁwÅ>'BEFGO�JLD¤{,BX{'Q v D=ºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º â
¿EºÛ¹ wy>'BEFGO�JLD¤{,BN{ Q v DÕ�·<?D?T�{ Q v D?K�� v >�ACQSFGU¤{YBED?I�U?JLB u �}¯z<ÅBE>�M�KPº�º*ºoºoº*ºoº*º$ºoº*º ¿�¾¿Eº�
 2±Ð-JPTP{ BX{ v >YO v IHJLA+wÅJP��D?ORBED�I?QCBEFG> BXORK v ��Ò�O�JLK v D�I?JPT B ��KLºyºoº*ºoº*º$ºoº*º ¿G¿¿EºÛÚ · J�ù±T,UÅBXD?FGJ*BED?I�Ý�JLBEM�BED?D?QSU?QCACBX{ Q v DÕIHQÙBEFG>'BEO�KLº ºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¿~½¿EºÛâ á�ACAC<HK�{ >'BX{ Q v D v ��QCD¤{ JP>'DÅBXA BEDHIeJ�ù�{ JP>'DÅBXAa· JLO�QCK�K'Q v D � v >ñ{ U?J�I?JLTLB��ÒÑð î ×¸ Ô ö"ð.ºmºoºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¿~½
½�ºS¿ � D v~u JL> u QSJPÝ v�u JL>�{ U?JowÅJL>�ORQSAÙBEßèBETLTPJLACJP> BX{ v >�T v ORÐ?ASJ�ùèI?<?>'QSD?F�À�<HD�á,º º*º ¿	�½�º¢½ ��QCO�J�ÐH> v åÅASJ v �={'U?JxAS<?O�QCD v K�QS{���I?JLASQ u JP>'JPIÕß¤��{ U?J��1J u BX{ > v D
Þ v ASACQSI?JL>³BEDHIBETLTP<?OÑ<?ACBX{ JPI4ß¤�
{'U?J*Þ�ÂWw�J�ù±Ð-JP>'QCO�JLD¤{Y{ UH> v <?FEU v <H{�ÀY<?D4á,º º*ºoº*º$ºoº*º ¿�¹½�ºÛþ á�K v O�JP{'>'QCT u QSJPÝ v �1{'U?J*Þ�ÂWw�IHJP{ JPTP{ v >YI?<?>'QSD?F�À�<HD�á,º
ºoº*ºoºoº*ºoº*º$ºoº*º ¿�¹½�º_� ¹WDHJ�¯z<ÅBXI?> BED¤{ v ��{ U?J*Þ�ÂWwkI?J�{ JLT�{ v >�I?<?>�QCD?F�ÀY<?D�á,º ºoº*ºoºoº*ºoº*º$ºoº*º ¿(
½�º¢æ � Þ���ÞËJLD?IHÐ?AÙBX{'JEé?K�U v ÝYQCD?F:{'U?JWÝYQC>'Jª�·JPJLI±Øà{ U?> v <?FGU�K�A v {'K�� v >�{ UHJoTPJLASACK�QSD{ U?J$D?QSD?JWK'<?ÐäJL>�AÙB �GJP>'KPº º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¿�â½�ºÛ¹ ¹WDHJ v �1{'U?JW{�Ý v 2�ÜW^ ßÅBX>'>'JPACKPºÑº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�½E¾½�º�
 � 2zÜW^ AÙB �GJP>�½�ACBEI?I?JP>�ÝYQS{'U}�N2�Ü­^ >'J BXI v <H{�T,U?QSÐ?KLº±º*ºoº*ºoºoº*ºoº*º$ºoº*º�½E¾
½�ºÛÚ � Ý9JLIHFGJ v �.{'U?J$TLJLD¤{'> BEA+TLBEA v >�QCO�JP{'JL>�K�U v ÝYQCD?F�{ UHJ${'JLD�{ v Ý9JL>'K�QCD�ºäº ºoº*º�½G½½�ºÛâ ��U?J�º¤»�¼&T v�u JP> BEFEJ v ��{ UHJ�Þ�ÂWwkTPJLD¤{ >'BEA"OÑ< v D�K���KÏ{ JLO�KLº ºoº*ºoº*º$ºoº*º�½@�
�HºS¿ ��U?J:ëyìXímORBEK�K�IHQCK�{'>'QSß?<H{ Q v D(º8º*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º þH¿

u



�?ºÛ½ ��U?J$íª�ô½Gõ³��î ï+ðäï1ò&OÕBEK�K�I?QCKÏ{ >�QCß?<H{'Q v D=º º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þ¤½
�?ºýþ ��U?JªI?QSJLASJLTP{'> v DROÕBXK'K�K�Ð-JPTP{'>'<?O BX� { JP>�B u JL>�{'J�ùèT v D?KÏ{ >'BEQCD?JPIÕå?{YBXD?IèJLASJLT�Ø{ > v D}½;¾&I?QCKÏ{ >'QSß?<H{'Q v D?KPº"º*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þGþ
�?º�� ��U?Jo@¡��@t2�Jj¿�TLQSJLD?T��4BEKYB��·<HD?TP{'Q v D v ��{ U?J$JPACJLT�{ > v D}½;¾�ºdº*ºoº$º*ºoº*ºoºoº�þ/�
�?ºÛæ ��U?JqK�UÅBEÐäJ v �={ U?JxßÅBET,MzFG> v <?D?IèQSDR{ UHJqI?QSJLACJPTP{'> v DROÕBEK�K9K�Ð-JPTP{'>'<?OÀ�?ºýþè�ôBG�T BE<HK'JLIøß¤�hÒ�ðµî ×¸ Ô ó�ð*ÁKÂÄÃ ×¸ Ô î xhð(óXò*×Á(ÂqI?JPT B ��KR�àÃ v D¤{'J�Þ�BE>'A v FGJLD�ØJL>'BX{ JPIy��º ºoº*ºoºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þ/�
�?ºý¹ ��U?J$íª�ô½Gõ³��î ëÅìXí`ö ð ö ò ORBEK�K�IHQCK�{'>'QSß?<H{ Q v D(ºyºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þ¤æ
�?º~
 ��U?J�x Ôy ORBEK�K�I?QCKÏ{ >'QSß?<H{'Q v D(º
ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�þG¹
�?ºýÚ ��U?JWåÅ>'KÏ{�ßÅBEK'QSToÒ�IHJLT B �
{ v Ð v A v FE�R>'JPACJ u BXDz{Y{ v {'U?QCK�O�J BXK'<?>�JLO�JLD¤{ º�º*ºoºoº�þGÚ
�?ºýâ ��U?J$K'JPT v D?I�ßÅBEK�QCT$Ò�I?JLTLB��
{ v Ð v A v FX�Õ>�JLACJ u BED¤{�{ v { U?QSK�ORJLBEK'<?>�JLO�JLD¤{ ºñºoº�þGÚ
�?º|¿�¾m��U?JoÒÑÓøOÕBEK�K�I?QCKÏ{ >�QCß?<H{'Q v D=º�ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��¤¾
�?º|¿G¿k��U?JoÒ Ô OÕBEK�KYI?QCKÏ{ >'QSß?<H{'Q v D(º\ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��¤¾
�?º|¿~½`��U?JÑQSD u BE>�QÙBED¤{xOÕBXK'KqK�Ð-JPTP{'>'<?O v �9Ã�ÞbFGJLDHJL> BN{ JLI=���µî ëyìXís�^IHJLT B ��K>'JPT v D?KÏ{ >�<?TP{'JLI�BXKxÒ Ô î ëyìXí�x Ôy º�ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��?¿
�?º|¿�þm��U?J$�1J u BX{ > v D�ßäJ BXORK�Ð v {YO�J BXK'<?>�JLI�ÝYQS{ U
{'U?J32�ÜW^ I?J�{ JLT�{ v >Pº º*ºoº*ºoºoº��z½
�?º|¿	�\��U?J�I?QCKÏ{ >'QSß?<H{'Q v D v ��ÐH>'QCORBE>Ï� u JP>�{'QCTLJPK�QSD�{'U?J�Å�I?QC>�JLTP{'Q v Dø� v >oB
{��±ÐHQCT BXAK�{ v >'JR��T v ACASQCI?JP>9åÅASA ��º�ºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��¤þ
�?º|¿~æ\Ã�J BXK'<?>�JLIÑÐÅBN{ UÑBXD?I�O v O�JLD¤{ <?O v �yB�ÒËO�JLK v D�Ð?> vKÆ JLT�{ JLI v D¤{ v {'U?J¼Ð?AÙBEDHJ{ >'BED?K u JL>�K'J${ v { U?J$ßäJ BEO4º=ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��I�
�?º|¿�¹m��U?Jo>'JLACBX{ Q u JoT v >�>'JPTP{ Q v D���BETP{ v > v ��{ UHJ�ÒêORJPK v D4{ > BXD?K u JL>'K�JÑO v ORJPD¤{ <?OBEKYB:�·<?D?TP{'Q v D v ��{ UHJoIHQCJLASJLT�{ > v D4QSD u BX>'QÙBXDz{�OÕBEK�KLº�ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº��zæ
æ±º|¿ ��U?J$OÕBXK'KYI?QCKÏ{ >�QCß?<H{'Q v D v ��Ò Ó î ëyìXí�x Ó J u JLD¤{'KLºøº*ºoºoº*ºoº$º*ºoº*ºoºoº�æE¾
¹Hº|¿ Ã&BEK�KdIHQCK�{'>'QSß?<H{ Q v D(éèß?BET,MzFG> v <HD?IÇ� ú BED?IÈ� ú I?QSK�{'>'QCßH<H{ Q v D?K v �4>�JLT v D±ØK�{'>'<?T�{ JLI&Ò Ó î ëÅìXí�x Ó ��ëyìNí�î ï ð ï ò I?JLTLB �±KPº\º*ºoºoº*ºoº$º*ºoº*ºoºoº�æ@�
¹HºÛ½ Ã&BEK�KdIHQCK�{'>'QSß?<H{ Q v D(éèß?BET,MzFG> v <HD?IÇ� ú BED?IÈ� ú I?QSK�{'>'QCßH<H{ Q v D?K v �4>�JLT v D±ØK�{'>'<?T�{ JLI&ÒÑÓ4î ëÅìXí�xhÓc��ëyìNí�î ó�ð=óXò�I?JPT B ��KLº º*ºoºoº*ºoº$º*ºoº*ºoºoº�æGæ
¹Hºýþ Ã&BEK�KdIHQCK�{'>'QSß?<H{ Q v D(éèß?BET,MzFG> v <HD?IÇ� ú BED?IÈ� ú I?QSK�{'>'QCßH<H{ Q v D?K v �4>�JLT v D±ØK�{'>'<?T�{ JLI&Ò Ó î íq�à½Gõ³��x Ó ��íq�à½Gõ³��î ï ð ï ò I?JPT B ��KLº�ºoº*ºoº$º*ºoº*ºoºoº�æE¹
¹Hº�� Ã&BEK�KdIHQCK�{'>'QSß?<H{ Q v D(éèß?BET,MzFG> v <HD?IÇ� ú BED?IÈ� ú I?QSK�{'>'QCßH<H{ Q v D?K v �4>�JLT v D±ØK�{'>'<?T�{ JLI&ÒÑÓ4î íq�à½Gõ³��xhÓc��íq�à½Gõ³��î ëyìXí ö"ð-ö.ò�I?JPT B ��KLº�º$º*ºoº*ºoºoº�æI

¹HºÛæ Ã&BEK�KdIHQCK�{'>'QSß?<H{ Q v D(éèß?BET,MzFG> v <HD?IÇ� ú BED?IÈ� ú I?QSK�{'>'QCßH<H{ Q v D?K v �4>�JLT v D±ØK�{'>'<?T�{ JLI&Ò Ó î ëÅìXí�x z�Ó �Àx z�Ó î x�Ôy ö Ó �0ëÅìXídî ï ð ï ò I?JLTLB �±KPºµºoº�æEÚ
¹Hºý¹ Ã&BEK�KdIHQCK�{'>'QSß?<H{ Q v D(éèß?BET,MzFG> v <HD?IÇ� ú BED?IÈ� ú I?QSK�{'>'QCßH<H{ Q v D?K v �4>�JLT v D±ØK�{'>'<?T�{ JLI&Ò Ô î ëÅìXí�x Ôy �Àx Ôy î ö+ð-ö.ò;��ëyìNí�î ï+ðäï1ò&I?JLTLB���KPº º*ºoºoº�æEâ
¹Hº~
 Ã&BEK�KdIHQCK�{'>'QSß?<H{ Q v D(éèß?BET,MzFG> v <HD?IÇ� ú BED?IÈ� ú I?QSK�{'>'QCßH<H{ Q v D?K v �4>�JLT v D±ØK�{'>'<?T�{ JLI&Ò Ô î ëÅìXí�x=z Ô � x=z Ô î xhÓäö;{c��ëyìXí î ï+ð-ï1ò&I?JPT B ��KLºhºoº�¹G¾
¹HºýÚ ��U?J�O�J BXK'<?>�JLI:ACQ|�·JP{'QCO�JLK"BED?I�T v >�>'JLK�Ð v D?I?QCDHFqK�{ BX{ QSK�{'QCT BXA�<HD?TLJP>�{,BXQCD¤{ QSJLK1� v >{ U?J$QSD?I?Q u QSI?<ÅBEA(æ�Ò�ÓÄBEDHI&½�Ò Ô I?JLTLB ��T,UÅBED?D?JPACKPº�ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�¹H¿
¹Hºýâ � ú I?QCKÏ{ >'QSß?<H{'Q v D v �oBEASAxÒ Ó I?JLTLB��`T,UÅBED?DHJLACKÕT v OÑßHQCD?JPI`ÝYQS{'U`{ U?J�å?{'{'JLI�·<?D?T�{ Q v D4K�<?ÐäJL>'QSORÐ v K�JLI(º���U?JoUÅBX{'T,U?JLI&BE>'JLB:QCK�{ UHJoK�QCFGD?BEA(T v Dz{'>'QSß?<H{ Q v D(ºRº�¹¤½



¹±ºS¿�¾P� ú I?QSK�{ >�QCß?<±{ Q v D v ��BEACAqÒ Ô IHJLT B �gT,UÅBXD?D?JLASK�T v OÑßHQCD?JPIgÝYQ|{ U\{ UHJøåH{'{ JPI�·<?D?TP{'Q v D�K�<?Ð-JP>'QSORÐ v K'JPI(º���U?JoUÅBX{'T,U?JLI&BE>'JLB�QSK�{ U?J$K�QCFGDÅBXA(T v D¤{'>'QCßH<H{ Q v D(ºÕº ¹Gþ¹±ºS¿G¿ ��U?JÑA v FXØ�ASQCMEJPACQSU v±v I u BEAS<?J*BEKªBR�·<HD?TP{'Q v D v ��{ UHJÑI?JLTLB �&ASJLD?FE{'U�� ú � v >Y{ UHJÒÑÓ�T v OÑß?QSD?JLI
å?{Lº ºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹/�¹±ºS¿~½d��U?JÑA v FXØ�ASQCMEJPACQSU v±v I u BEAS<?J*BEKªBR�·<HD?TP{'Q v D v ��{ UHJÑI?JLTLB �&ASJLD?FE{'U�� ú � v >Y{ UHJÒ Ô T v OÑß?QSD?JLI
å?{Lº ºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹/�¹±ºS¿�þ � ¿�É�T v D¤{ v <?>³Ð?A v { v �ä{ UHJ�å?{'{'JLI�I?JLTLB���ASJLD?FX{ Uf� ú�u JL>�K'<?K³{ U?J�å?{�{ JPIRORBEK'K
Ê �1Ë��1��� v >�{'U?JoÒÑÓhT v O�ß?QCD?JPI4åH{ º�º*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹¤æ¹±ºS¿	� � ¿�É�T v D¤{ v <?>³Ð?A v { v �ä{ UHJ�å?{'{'JLI�I?JLTLB���ASJLD?FX{ Uf� ú�u JL>�K'<?K³{ U?J�å?{�{ JPIRORBEK'K
Ê �1Ë��1��� v >�{'U?JoÒ Ô T v OÑßHQCD?JPI�åH{ ºêº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹¤æ¹±ºS¿~æd��U?JqI?JPÐ-JPD?I?JPD?TLJ v �={ U?Jxß-JPK�{�å?{9I?JPT B �ÕASJLD?FX{ U v DH½;¾
{'U?>'JPK'U v ACI?KPº³ÂªJLT B �T,UÅBED?D?JPA�ÒÑÓ î ëyìNí�xhÓc��ëyìXíkî ï+ð-ï1ò"º+ºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹GÚ¹±ºS¿�¹ ��U?JÕI?JPÐ-JPD?I?JPD?TLJ v ��{ UHJRßäJLKÏ{�å?{*I?JLTLB �ÄASJLD?FX{ U v D�½*¾�º
ÂªJLTLB��øT,U?BED?D?JPAÒÑÓ î íq�à½Gõ³��xhÓc��íq�à½Gõ³��î ï+ð=ï1ò"ºÄº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ¹GÚ¹±ºS¿(
d��U?JqI?JPÐ-JPD?I?JPD?TLJ v �={ U?Jxß-JPK�{�å?{9I?JPT B �ÕASJLD?FX{ U v DH½;¾
{'U?>'JPK'U v ACI?KPº³ÂªJLT B �T,UÅBED?D?JPA�Ò Ô î ëyìNí�x=z Ô �Àx=z Ô î xhÓ-ö;{c��ëyìNí�î ï(ð=ï1ò"º º*ºoº*º$ºoº*º ¹GÚ


�ºS¿ |�BET,MzFG> v <?D?IñK'<?ßH{'> BET�{ JPIÌ� ú IHQCK�{'>'QSß?<H{ Q v D v ��ÒÑÓ�T BEDHI?QCIÅBN{ JLKèÝYQ|{ U\{ UHJå?{'{'JLI4K'QCFEDÅBEA(T v D¤{ >'QSß?<H{'Q v D
K�<?Ð-JP>'QSORÐ v K'JPI(º=ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�
±¿

�º¢½ |�BET,MzFG> v <?D?I
K'<HßH{ >'BETP{'JLI}� ú I?QCKÏ{ >'QSß?<H{'Q v D v ��Ò Ô TLBED?I?QSIÅBX{ JPK�ÝYQS{'UÕ{ UHJqå?{�Ø{ JLI4K'QSFGDÅBEA=T v D¤{ >�QCß?<±{ Q v D
K'<?ÐäJL>�QCO�Ð v K�JLI(ºxº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�
±¿
Ú±ºS¿ Ã&BEK'K�I?QSK�{'>'QCßH<H{ Q v D(éèßÅBXT,M�FE> v <?DHIÍ� ú BED?IÈ� ú I?QSK�{ >�QCß?<±{ Q v D?K v ��>'JPT v D±ØK�{ >�<?TP{'JLIv����î ëyìNíG�\I?JLTLB �±KPºËºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�
@�
â±ºS¿ Þ v ORÐ?BE>'QSK v D v ��{'U?J
O�J BEK�<?>'JPI Ò�ÓgASQS�·J�{ QCO�J:ÝYQS{'U v { U?JP>:ORJLBEK'<H>'JLO�JLD¤{'KBED?I�{ U?JWÝ v >'ASI�B u JL> BXFGJ u BXAC<?JXºªº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�
E¹â±º¢½ Þ v ORÐ?BE>'QSK v D v �q{'U?J&O�J BXK'<?>�JLImÒ Ô ACQ|�·JP{'QCO�JÕÝYQS{'U v {'U?JL>�ORJLBEK'<H>'JLO�JLD¤{'KBED?I�{ U?JWÝ v >'ASI�B u JL> BXFGJ u BXAC<?JXºªº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�
E¹â±ºÛþ Þ v ORÐ?BE>'QSK v D v ��{'U?JoORJLBEK'<?>�JLI�ACQS�·J�{ QSORJª>'BX{ Q v ÝYQS{ U v {'U?JL>�ORJLBEK'<H>'JLO�JLD¤{'KBED?I�{ U?JWÝ v >'ASI�B u JL> BXFGJ u BXAC<?JXºªº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º�
I

¿ ¾HºS¿µ@³ASJ u BX{'Q v D u QCJ�Ý v � v D?J$UÅBXAS� v ��{ U?J*Þ�ÂWw�á'á¼I?JP{'JLTP{ v >Lº�ºoº*ºoºoº*ºoº*º$ºoº*º�
Eâ¿ ¾Hº¢½P2�ÜW^qá'á�BXD?I�á�2L�³º
ºoºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ÚG¾
Þqº|¿ � D v�u JP> u QCJ�Ý v�u JL>9{ U?JxJLACJPTP{'>'QCTLBEAÅT v ORÐ v D?JPDz{'K v �={ U?JÎ2�ÜW^qá'á�ÏXá�2
�hß?<H>'D?QSD{ JLKÏ{�K���K�{'JLO4º ºoº*ºoºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º Ú¤æÞqºÛ½ ��U?JÐ^ª��� ORBEQCDèÝYQSD?I v Ý$ºêº*ºoº*ºoºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ÚG¹Þqºýþ ��U?JÐ^ª��� T,U?QSÐ�Ð?BE> BEO�JP{'JL>�JPI?QS{ v >Lº"ºoº*ºoº*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º Ú�
Þqº�� ��U?J$T v D¤{ > v A(ÝYQCDHI v Ý^� v >YBE<±{ v ORBX{ QSTªF¤BEQSD
K'TLBED?KLºêºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ÚGÚÞqºÛæ VoBEQSD
K'TLBED�>�JLK�<?AS{'KY� v > v D?JWÝYU v ASJoT,UHQCÐ(º º*ºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º ÚGâÞqºý¹ ��U?J$T v D¤{ > v A(ÝYQCDHI v Ý^� v >�K�QCFGDÅBXA={ v D v QSK'J$O�J BEK�<?>'JPORJPDz{'KLºªºoºoº*ºoº*º$ºoº*º âG¾Þqº~
 2EÏ/� B u JL>'BEFGJPI v�u JL>&BEACAqT,UÅBED?D?JPACK v � v DHJ�Ð?BE>�{'QCTL<HAÙBE>}2�Ü­^WþdT,U?QCÐËBEK�B�·<?D?TP{'Q v D v ��{ UHJoÐH>'J BXORÐ?ASQSåÅJP>�ßÅBEDHIHÝYQCIH{'U(ºqºoºoºoºoºoº*ºoº*ºoºoº*ºoº*º$ºoº*º âG¾
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¿ @�>'FGJPß?D?QCK�K'J
I?JP>:M v O�ß?QCD?QSJL>Ï{ JLDµw.QS{'KÑBEASACJL>�ÂWBX{ JPD?K�}BN{®�LJ
O�QS{*K�{ BX{ QSK�{'QCK'T,UHJLD�xD?K�QCT,U?JP>'U?JPQS{'JLD(ºËº*º$ºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº`áu^
¿Gº|¿ ��U?JW{ U?>�JLJ$�·JL>�ORQ v DèFGJPD?JL>'BX{ Q v D?K v ��{ U?J32�{ BED?IÅBE>�I�Ã v I?JPAàº-º*ºoº$º*ºoº*ºoºoº ¿¿GºÛ½ ��U?JW� v <?>�MzD v ÝYD��·<HD?IÅBEO�JLD¤{,BXA+QCD¤{ JP> BET�{ Q v D?KLº�ºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº ½¿Gºýþ ÂªQ�×-JL>�JLD¤{*BETLTPJLACJP> BX{ v >'K*Ð?> v I?<?TPQCD?Fv´¥¯z<ÅBE>'MzK*T v O�ÐÅBE>�JLI ÝYQ|{ U�>'JLK�Ð-JPTP{Ñ{ vJLD?JP>'FE�EéM´ ×´ªTL> v K'KYK'JPTP{ Q v D?KPéy{'U?J$Ð?> v I?<?TPJLI4UÅBEI?> v D?K�BED?I4MzQCD?JPOÕBN{ QCTPKLº ºoºoº ¹
½±º|¿ ��> v ÐäJL>Ï{ QCJPK v ��{ U?J u BE>'Q v <?K�TLBEA v >�QCO�JP{'JL>'KPº?º$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�½Eþ
¹Hº|¿ w.QS{�>'JLK�<?AS{'K v �1{'U?J$I?JLTLB ��T,UÅBED?D?JPA�ÒÑÓ&î ëyìNí�xhÓ º*ºoºoº*ºoº$º*ºoº*ºoºoº�æ@�¹HºÛ½ w.QS{�>'JLK�<?AS{'K v �1{'U?J$I?JLTLB ��T,UÅBED?D?JPA�ÒÑÓ&î ëyìNí�xhÓc��ëyìXíkî ó�ð+óXò"º±º*ºoºoº�æGæ¹Hºýþ w.QS{�>'JLK�<?AS{'K v �1{'U?J$I?JLTLB ��T,UÅBED?D?JPA�ÒÑÓ&î íq�à½Gõ³��xhÓc�Åíq�à½Gõ³��î ï+ð=ï1ò+º�ºoº�æE¹¹Hº�� w.QS{¼>�JLK'<HAS{ K v �({'U?JqIHJLT B �RT,UÅBED?DHJLA-ÒÑÓ&î íª�ô½Gõ³�ZxhÓc�Híq�à½Gõ³��î ëyìXíkö"ðäö.ò"º*æI
¹HºÛæ w.QS{�>'JLK�<?AS{'K v �1{'U?J$I?JLTLB ��T,UÅBED?D?JPA�ÒÑÓ&î ëyìNí�x=z�Ó�ºÅº*ºoºoº*ºoº$º*ºoº*ºoºoº�æEÚ¹Hºý¹ w.QS{�>'JLK�<?AS{'K v �1{'U?J$I?JLTLB ��T,UÅBED?D?JPA�Ò Ô î ëyìNí�x Ôy º º*ºoºoº*ºoº$º*ºoº*ºoºoº�æEâ¹Hº~
 w.QS{�>'JLK�<?AS{'K v �1{'U?J$I?JLTLB ��T,UÅBED?D?JPA�Ò Ô î ëyìNí�x z Ô ºkº*ºoºoº*ºoº$º*ºoº*ºoºoº�¹G¾¹HºýÚ |�JLKÏ{�å?{ u BEAC<?JPK�BED?I�T v >�>'JPK'Ð v D?I?QSD?FÄ<HD?TLJP>�{,BXQCD¤{ QSJLK v ��{ U?J�T v ORO v DkÐÅB~Ø> BEO�JP{'JL>�K�QCD
{ U?JWå?{Y{ v {'U?J$T v O�ß?QCD?JPI4ÒÑÓ�IHJLT B ��T,UÅBXD?D?JLASKLºhºoº$º*ºoº*ºoºoº�¹¤½¹Hºýâ |�JLKÏ{�å?{ u BEAC<?JPK�BED?I�T v >�>'JPK'Ð v D?I?QSD?FÄ<HD?TLJP>�{,BXQCD¤{ QSJLK v ��{ U?J�T v ORO v DkÐÅB~Ø> BEO�JP{'JL>�K�QCD
{ U?JWå?{Y{ v {'U?J$T v O�ß?QCD?JPI4Ò Ô IHJLT B ��T,UÅBXD?D?JLASKLº�ºoº$º*ºoº*ºoºoº�¹Gþ¹Hº|¿�¾\w.QS{�{ JPIoIHJLT B �$ASJLD?FE{'UoBED?IoD�<HOÑß-JP> v �HK�QCFGD?BEAGT BXD?I?QCI?BX{ JPK"� v >�IHQ�×-JL>'JPD¤{1ORBEK�KÝYQCD?I v ÝYKPº¼ÂªJLT B �
T,U?BED?D?JPA1Ò�Ó&î ëyìXíGxhÓ��0ëyìXídî ï+ð=ï1ò(ºkº$º*ºoº*ºoºoº�¹G¹¹Hº|¿G¿�w.QS{�{ JPIoIHJLT B �$ASJLD?FE{'UoBED?IoD�<HOÑß-JP> v �HK�QCFGD?BEAGT BXD?I?QCI?BX{ JPK"� v >�IHQ�×-JL>'JPD¤{1ORBEK�KÝYQCD?I v ÝYKPº¼ÂªJLT B �
T,U?BED?D?JPA1Ò�Ó&î íª�ô½Gõ³��xhÓ���íª�ô½Gõ³��î ï+ð-ï1ò+º:ºoº*ºoºoº�¹G¹¹Hº|¿~½mw.QS{�{ JPIñIHJLT B �ñACJPD?FE{'U^BEDHIËDz<?OÑßäJL> v �*K'QSFGDÅBEAWTLBED?I?QSIÅBX{ JPK4� v >
I?Q�×-JL>�JLD¤{OÕBXK'KèÝYQCDHI v ÝYKLº�ÂªJLTLB �\T,UÅBED?DHJLAoÒ Ô î ëyìNíÍx=z Ô � x=z Ô î xhÓ=ö;{.�ëyìXíkî ï ð ï ò ºhºoº*º$ºoº*ºoº*ºoºoº*ºoº*ºoº$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�¹�
¹Hº|¿�þ\Ò u JL>�K'<?K ×ÒÎT v O�ÐÅBE>�QCK v D v �=ßäJLKÏ{¼åH{³I?JLTLB���ASJLD?FX{ U?K¼BED?I�Dz<?OÑßäJL> v �-K'QSFGDÅBEAT BEDHI?QCIÅBN{ JLKPº���U?JoJL>'> v >'K�BE>�J$K�{,BN{ QCKÏ{ QST BEAôº�º$º*ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�¹�


±º|¿ À�JPK'<?A|{ K v �ä{'U?J�T v OÑß?QCDHJLI:ACQ|�·JP{'QCO�J³åH{ K�ÝYQS{'U v <H{�BED?I:ÝYQS{'U�BªK'JPT v D?IRV$BE<?KÁØK'QCBED
�·<?D?TP{'Q v D�I?JPK'TP>'QCßHQCD?F:{,BXQCACK v �1{'U?J$>'JPK v AS<H{ Q v Dè�·<?D?T�{ Q v D(º&ºoº$º*ºoº*ºoºoº�
E¾

±ºÛ½ 2±<?O�OÕBX>�� v �1{'U?J$K���K�{'JLORBX{ QST$<?D?TLJP>�{ BEQCD¤{ QSJLKPº�ºoºoº*ºoº*ºoºoº*ºoº$º*ºoº*ºoºoº�
G½
ÚHº|¿ w.QS{1>'JPK'<?A|{ K v �ä{'U?J�I?JPT B �ÑT,U?BED?D?JPAE���&î ëyìNíb�­�ñëÅìXí�î ï ð ï ò é/�dî Ö:ö ò 
@�

u QCQSQ
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ÂªQCJPK'JªÂªQSK'K�JL>�{ BX{ Q v DÕÐH> }BEK�JLD¤{ QSJL>�{�JLQCDHJWÃ�JPK'K'<HD?F�I?JL>��+JPß-JPD?K'IÅBX<?JL> uEv ACASK�{ }BXD?I?QCFo>'JPM v DHK�{ >�<±ØQCJP>�{ JP>qÒ$ØÏÃ�JPK v D?JPDhORQ|{YI?JLO�Þ�ÂWw�Ø�ÂªJP{ JPM¤{ v >ÛÚ,º�ÂªQCJoÂWBX{'JLD&ÝY<?>�I?JLD�Ý }BEU?>'JPD?IhI?JPKªÀY<?D&áI?JLKo��J u BX{ > v D±ØÁÞ v ACASQCI?JP>'KqQSDøI?JLD »GBEU?>�JLDd¿�âGâ¤½Õß?QSK:¿�âGâG¹
BX<H�·FGJLD v ORO�JLD=º:ÂªQCJÑQSD¤{ JLFE>'QCJP>�{'J
�+<?ORQSD v K�QS{ }BN{�I?JPKqÂWBX{'JLD?K'BX{®�PJLK�ß-J�{ > }BEFE{­Ü ¿G¿�þ±ºÛÚ:Ð?ß-òOÚ,ºÒoØÏÃ4JLK v D?JLD
K�QCD?IÕ��BX>'ß?D?JP<H{ >'BEACJXé±FEJLß?<?DHI?JLD?JW;=<?K�{ }BED?I?JWBX<?K�JPQCD?JPD�4ª<ÅBE>'M�<?DHIèJLQSD?JLO � D�Ø{ Q�¯�<?BE>'MyºW@�QCDHJLKªI?QSJLK�JL>Ð4ª<ÅBX>'MzKªQCKÏ{ªIÅBXß-JPQ.JLQSD=Ý�ÞJßàß6Þ(á:Ø�4ª<ÅBX>'Mø�[´P��ßE�PÝ$ºqØ � D¤{ Q�¯�<?BE>'MÄ� × ´���º
´'Ø�4ª<ÅBE>�M�K ² FGJPU }v >'JPDP�P<?>RIH>'QS{�{ JPD\VWJLD?JP> BX{'Q v D�I?JP>ÕwÅJL>�ORQ v D?JPD QSO 2�{,BXD?IÅBE>�I?O v I?JPACA�I?JP>�1JPQCAST,U?JLD?ÐHUz��K�QCM�<?DHIøÝY<H>'I?JPDd¿ â�
I
èBEO wÅJL>'O�QCACBEß ¶ BEACKªK v FGJPDÅBED?D¤{ JãâxØ�À�JPK v DÅBXDE�:QCO3ÂªQ|ØÃ4� v D±ØÏÃ&BXK'K'JPD?K'ÐäJLM¤{'>'<?O JLD¤{ I?JPT,M¤{ ºP2±QCJ
Ý9JL>'IHJLDmBXO�Ö9×Ö±ØÁÞ v ACASQCI?JP>Ñ��J u BX{ > v D�ORQ|{:JLQSD?JLOQCO Ü³JL>�FGACJPQCT,Ub�L<�ó�ð(óXò?ØÁÞ v ACASQCI?JP>'D�K'JPU?>ÑU v UHJLD��gQC>�Mz<?D?FGKà¯�<HJL>'K�T,U?D?Q|{'{ uEv DaÉOäæåä3Ü æE¾�ï(ßJL>à�LJL<HFE{ º³ÂWBEK�Ü³JP>'U }BXAS{ DHQCK��P<?O÷{ v {,BEASJLD¤�gQC>�Mz<?D?FGKà¯�<HJL>'K�T,U?D?Q|{'{9QCK�{�ORQ|{ZÉOä åäÏì@ÉEçéè�çvÜbÚ�ê ¿ ¾ ò>ë
Æ JLI v T,U
MzACJPQCD(º�@�K9QCK�{�IÅBEU?JP>�JPQCD?JxFG> vIì Jª�xJP> BE<HK�� v >�I?JL>�<?D?F?éH@³>�JLQSFGD?QCK�K'J­�L<
K'JPACJPMz{'QCJP>'JLD=éHI?QSJJLQSDv´'Ø64W<?BE>'MèJPD¤{ UÅBEA|{ JPD(º¼ÂWB/�L<
Ý9JL>'IHJLD��Xº~|xºy@³>�JLQSFGD?QCK�K'JWO�QS{YÂªQ ØÏÃ4� v D±Ø��.BGBE>�JLD�O�QS{�JPQCD?JP>QCD u BE>'QCBED¤{ JPDmÃ&BXK'K'J�QCOí|9JL>'JPQCT,U I?JL>�ëyìXíêÃ�BEK'K�J v I?JL>�JLQSDE�LJPACD?J}�+JLÐH{ v D?JPDmORQ|{�>'JPAÙBX{'Q uU v U?JPO ��> BXD?K u JL>'K'BEACQSORÐH<?ACKoJ�ù�{ >'BEU?QSJL>�{Lº&ÂªQSJ�´'Ø64W<?BE>'MzK�Ý9JL>�I?JLDkQSD UÅBEIH> v D?QSK'T,U?JPD�� v ACASQ|ØK'Q v D?JLDÕÐÅBGBE>ÏÝ�JPQCK'JxJL>à�LJL<HFE{ º³ÂWBEßäJLQÅ{'> BEFGJPDÕUÅBX<?ÐH{ K }BET,U?ASQCT,UèI?QSJªVWAC< v D±ØÁwÅ<?K�Q v DHKÏØ��1î>îÑî ´ × ´P�<?D?I�4ª<ÅBX>'MGØ � Dz{'Q�¯z<ÅBE>�MGØ � DHD?QCU?QSAÙBX{'Q v DHKÏØÁ��> v �LJPK'K'J*�1ï=×ïoî ´ ×´L�³BEßäJL>�BX<?T,U
��> v �PJLK�K'JWU }v UHJL>'JP>¹ª>'I?Dz<?D?F
ÝYQSJ¤�Eº_|qº"VWAC< v D±Ø�2±ÐHACQS{�{ QSD?F�ß-JPQàºoÂªQCJ¥´'Ø64W<?BE>'MzKª�·> BXFGORJPD¤{ QCJP>'JPD(é=I(º U(ºoJLKWß?QSACI?JPDK'QST,Uè�qBXI?> v DHJLD(ézFGJPß?<?D?I?JPD?JW;=<HK�{ }BXD?I?JxBE<?K¡�PÝ9JLQ v IHJL>³I?>'JPQ\4W<?BE>'MzKLº�ÂªQCJLK�JL>¼��> v �PJLK�K9ÝYQC>�II?<?>�T,UbÐ?U }BED v ORJPD v A v FGQCK�T,U?JÄÃ v I?JLASACJhßäJLK'T,UH>'QCJPß-JPD(é��Eº_|qº�I?JLO 2�{'>'QSD?FXØÁwÅ>'BEFGO�JLD¤{,BX{'Q v DHKÏØÃ v I?JLASAàº�Ã�BED�K�{ JPACA|{�K'QST,U uEv >LézIÅB ì K�QCT,Uã�PÝYQCK�T,U?JLDRI?JLDRBE<?K�JLQSDÅBED?I?JP>'ACBE<H�·JLDHI?JLD�4ª<ÅBE>'MzK³JLQSD
ð wÅJPACI?K�T,U?AÙBE<HT,U ð ��2�{ >�QCD?F¤�oBE<HK:VWAC< v DHJLD ßHQCACIHJP{ é.BE<?K*I?JLO D?JP<?J�4ª<ÅBE>�M¤Ø � D¤{ Q�¯z<ÅBE>'MGØ��.BGBE>�JU?JL> uGv >�FGJLUHJLD(é"K v ßÅBEACI&I?QCJ:@�D?JP>'FGQSJÑQCOñ2�{'>'QSD?FèIÅB/�P<�BE<?K'>�JLQST,Uz{Lº5´'Ø64W<?BE>'MzKq�·>'BEFGO�JLD¤{ QSJL>'JPD
ð U?BE>�{ ð éyI(º U(º�IHQCJ$JLD¤{ KÏ{ JPU?JLD?IHJLDò´'ØÁ�xBEI?> v D?JLD�JL>'U?BEAS{'JLD4QCO Ã�Q|{'{'JLA+JLQSD?JLD&VW> vIì {'JLQSA(I?JLKxá�O�ØÐ?<?ASK'JLK�I?JPKW4ª<ÅBX>'MzKLº@�QCD?J�Ã�JPK'K�<?D?FdI?JL>}�+JLßäJLD?K�IÅBE<?JP> uGv Ds´'ØÁ�xBEI?> v D?JLDñJL>�O }v FEACQCT,U¤{ÕI?QCJ=|9JLK�{'QCO�OÑ<?D?F uEv D2�{,BXD?IÅBE>�I±ØÏÃ v I?JPACA|Ø��.BE>'BEO�JP{ JP>'D(é¤ÝYQSJW�Eº_|qºEóMô ä é±JLQSD?JLOê@�ACJPORJPDz{�I?JL>�Þ�BEß?QCßHß v Ø�� v ßÅB �¤BEK�U?Q|ØÃ&BEK�MXB Ý�BNØÏÃ�BX{ >�Q|ù-é�Ý9JLAST,U?J�I?QCJxÃ�QSK'T,Uz<?D?F¤��ÝYQCK�T,U?JLD�4ª<ÅBX>'MzK9IHJL>³JLQSDE�LJPACD?JPD
VWJLD?JP> BX{'Q v D?JPDß-JPK'T,U?>�JLQSßH{ ºø@�>'KÏ{ J�Ã4JLK'K�<?D?FGJPD�I?JL>¥´'Ø��qBEI?> v D±Øµ�"JPß-JPD?K'I?BE<?JL>�I?JL>�Ã � À�� á�á$<?D?I�Ã � Þ� v ACACBEß v > BX{'Q v D?JPD&QSO »GBEU?>�¿�âEÚGþèJL>�F¤BEßäJLD�JLQCDHJ�<HD?JL>ÏÝ�BE>Ï{ J�{�ACBED?FGJ¥�+JPß-JPD?K'IÅBX<?JL> uGv DÄJP{ÏØ
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Ý�Bµ¿Gº¢½4Ð?KÑ<?D?I�IÅBXORQ|{*IHJLD�JL>�K�{ JPDd�xQCD¤Ý9JLQSK�IÅBE>'BE<H�Áé�IÅBXK'KÑI?QSJ
Ã�QSK'T,Uz<?D?Fò��ÝYQCK'T,UHJLDdI?JLD
4ª<ÅBE>�M�KoI?JP>�þHºÕVWJLD?JP> BX{'Q v Dø<?D?IÄI?JLDHJLD IHJL>�½±ºèVWJLDHJL> BN{ Q v D u QSJLA�K'T,U¤Ý }BET,UHJL>:QCKÏ{oBEACK$I?QSJÃ�QSK'T,Uz<?D?FR�PÝYQSK'T,U?JPD I?JPDk4W<?BE>'MzK�I?JL>�½�ºÄ<?DHIdIHJL>
¿Gº V$JPD?JL>'BX{ Q v D(ºÄÂªQCJH�+JPß-JPD?K'IÅBX<?JL>
uGv D�´'ØÁ�xBEI?> v D?JLD�MXBXD?D�QSD?D?JP>'UÅBEASß�I?JLK�K v FEJLDÅBEDHDz{'JLDò2�Ð-JPMz{ BX{ v >ÏØÏÃ v I?JPACASK�ß-JP>'JLT,UHD?JP{xÝ�JP>ÏØI?JPD(º³á�D4IHQCJLK�JLO K�{,BX>'M u JL>�JLQCD±��BET,U¤{ JLD&Ã v I?JLASA=ßäJP{'> BET,U¤{ J�{YOÕBXD
I?JLD�;=JL>Ï��BEACAäI?JPK­´'Ø64W<?BE>'MzK<?DÅBXß?U }BED?FEQCF uEv DkI?JPD�BED?I?JP>'JLD�4ª<ÅBX>'MzKÑßE��Ý$º�I?JLO BED?IHJL>'JPD�4ª<ÅBE>'M �A@>2±ÐäJLM¤{,BX{ v >2@¤�oQCO�qBXI?> v D=º�ÂWBEU?JP>9QSK�{9QCD�I?QCJPK'JLO � D?K BX{ �qI?QSJW�+JPß-JPD?K'IÅBX<?JL>�IHJL> u JL>�K'T,U?QSJLI?JPD?JLDv´'ØÁ�xBEI?> v D?JLDFGASJLQCT,U=º

·Îð

B

× ´

B ×C
B ×�

·Îð

B ×´ B ×�
B ×C

� ßHß?QCASI?<?D?FÄ¿G¸N2±Ð-JPM¤{,BX{ v >ÏØÁÃ v IHJLACA9wÅJP��D?ORBED±Ø�ÂªQÙBEFG>'BEO�ORJXº�ÂªQCJRÂªQÙBEFG>'BEO�ORJ¥�PJLQCFEJLDµQSD±Ø{ JP>'D?JR�·ACQCDHM�K ��<?D?I4J�ù�{ JP>'D?JÕ��>�JLT,U¤{ K �­·ËØ � ß?KÏ{ > BXU?AC<?DHF?º
@�QCD�>'JLBEACQSK�{'QCK'T,UHJL>'JPK�Ã v I?JLASA=JL>�U }BEA|{�OÕBXD(éHÝ9JLD?D4OÕBXD�BE<?T,U�BED?I?JP>'J$��> v �PJLK�K'J$ÝYQCJÐ�Eº_|qºÅI?QSJ
� DHD?QCU?QSAÙBX{'Q v D��PÝ9JLQCJP>Î4ª<ÅBX>'MzK v I?JP>�IHJLD4I?QC>�JLM¤{ JPD � <HK�{,BX<?K'T,U�JPQCD?JPKÎ·ËØµ| v K v D?K��PÝYQCK�T,U?JLD
�PÝ9JLQ
4ª<ÅBE>�M�K�QCOb�qBEI?> v Doß-JP> }<?T,MzK'QST,U¤{ QCFX{ º¡2 v ACT,U?J¼��> v �PJLK�K'J�K v ÝYQSJ9á�D¤{'JL>��·JP>'JPDE�LJPD¥�PÝYQCK�T,U?JLDwÅJP��D?ORBED±Ø�ÂªQÙBEFG>'BEO�ORJPD�O�QS{*FGASJLQCT,UHJLD � DH��BED?FGKÁØW<?DHI�@³DHIE�L<?KÏ{ }BEDHI?JLD^�[�Xº~|qº1I?JL>�QCD � ß±Øß?QSACI?<?DHF�¿:FGJ��PJLQSFE{ JPDÄÂªQCBEFG>'BEORO�J���éyK v FGJPDÅBED?D¤{'JR�1BE<?ASQ|Ø�á�D¤{'JL>��·JP>'JPDE�LJPD(é+� }<?U?>'JPDò�L<ø<?D¤{ JP>ÏØK'T,UHQCJLIHACQCT,UHJLDã�+JLßäJLD?K�IÅBE<?JP>'DÕIHJL> u JP>'K�T,U?QCJPI?JLD?JPDH´'ØÁ�xBEI?> v D?JLD(ºZ4oÞ�ÂxØ�� v >'>�JLM¤{ <?>�JLD�ACQSJP�·JP>'DJLQSD?JLD$Ý9JLQS{'JL>�JLD3|�JLQ|{ > BXF?º � <H�·FG>�<?D?IoI?QCJPK'JP>"@Z×-JLM¤{'J9JP>�Ý�BE>�{'JP{1OÕBEDª� v ACFGJPD?I?J¡�+JLßäJLD?K�IÅBE<?JP>ÏØ�xQSJL>'BE>'T,U?QSJE¸

ú6D�EGF ú �IH F ú �KJ �Á¿~�
ÂªQCJRÃ�JPK'K�<?D?FGJPDkI?JL>3�+JLßäJLD?K�IÅBE<?JP>'DkI?JP> u JL>'K�T,U?QCJPI?JLDHJLD�´'ØÁ�qBXI?> v DHJLD(é.ÒÑÓ <?DHIkÒ Ô Ã4J�ØK v D?JLDøK v ÝYQSJ¥� ä |�BE>Ï� v D?JPD(é+JL>�O }v FGACQST,U?JLD�K v O�QS{ªJPQCD?JPDø�1JPK�{ uGv DÄ;=JP>���BEASACKÏØÁÃ�JLT,U?BED?QCK�ORJPDBE< ì JL>'U?BEACß�I?JPKW2�Ð-JPMz{ BX{ v >ÏØÏÃ v I?JPACASKLº
ÂWBEK³��J u BX{ > v DÕQSK�{¼I?JP>t�P<?>�;=JLQS{¼U }v T,U?K�{'JLD?JP>'FGJ�{ QCK�T,U¤{ JW��> v { v D±Ø � D¤{ QSÐ?> v { v D±Øµ|�JLK�T,U?ACJP<?D?QSFGJL>Pº
|�QSKH�L<?>Ä� uEv > }<Hß-JP>'FGJPU?JLD?IHJLDy� � ß?K�T,UÅBEA|{ <?D?FdQCO »GBEU?>h¿�âEâG¹kß-J�{ >'<HFdIHQCJR2±T,U¤Ý9JL>'ÐH<?D?M¤{ KÁØJLDHJL>'FEQCJg¿GºýÚñ��JPÜ�º*��> v { v DHJLD÷<HD?I � Dz{'QCÐ?> v { v D?JLD�Ý�JP>'I?JPD I?<?>�T,U JLQSD?JLD O�JLU?>�K�{ <±åÅFGJLD
|�JPK'T,U?ASJL<?D?QSFGJL>ÁØÁ� v O�Ð?ACJ�ù
ßäJLK�T,U?ACJP<?D?QCFX{x<HD?I&IÅBXDÅBET,U}�L<?>�� v ACASQCK�Q v DèFEJLß?>'BET,U¤{ ºML�ò�á v D?JLDÝ9JL>'IHJLD
O�QS{¼�xQSAS�·JYJLQSD?JLK��+QCD?JLBE>'ßäJLK�T,U?ACJP<?D?QSFGJL>�K�BE<H�(JLQCDHJq@�D?JP>'FGQSJ uEv Di�¤¾G¾*Ã�J�ÜbFGJPß?> BET,U¤{ßäJ uGv >ÑI?QCJR@�ACJPMz{'> v DHJLDkI?<?>�T,U ð 2z{ >'QSÐ?Ð?QSD?F ð QCD JLQCDHJL>*� v U?ACJPD?K�{ v ×äØ�w v ACQSJ:JLD¤{'�·JP>'D¤{ÑÝ9JL>'IHJLD(ºÂªQCJ }<?ßH>'QCFøß?ASJLQSß-JPD?I?JLD`��> v { v D?JLDdÝ�JP>'I?JPDmQCDdJLQSD?JLO 2z�±DHT,U?> v {'> v D=é�I?JLO ð | v�v K�{'JL> ð é�ß?QSK
�L< JLQSD?JL>R@�D?JL>�FGQCJ uGv D\Ú VWJPÜ3Ý9JLQS{'JL>�ß-JPK'T,U?ASJL<?DHQCFE{Lºmá�O ð Ã�BEQCD À�QSD?F ð é9IHJLO JLU?JPOÕBXACQ|ØFGJPDm�qBX<?ÐH{ ßäJLK�T,U?ACJP<?QCDHFGJL>RBEO wÅJL>�ORQSAÙBEß=é³Ý9JL>�I?JLD`I?QCJ4��> v { v D?JPDmBE<H�qJLQSD?J4@³DHJL>'FEQCJ uGv D¿~½E¾�VWJPÜ FGJLß?>'BET,U¤{o<?D?IøIÅBEDÅBXT,U�QSDhI?JLDø��J u BX{'> v D±Øµ|�JLK�T,U?ACJP<?D?QSFGJL>WFGJPACJPQS{ J�{ ºo@�QCDhMzACJPQCD?JP>��JLQCA-I?JL>W¿�½E¾:VWJPÜ ��> v { v D?JPDèÝYQC>'I Æ JPI v T,U�BX<H��JLQCD
�1BE>�FGJP{YFGJPACJPQS{ J�{�<?O � D¤{ QSÐ?> v { v D?JPDH�L<
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JL>à�LJL<HFGJLD(éäI?QSJWDÅBET,U&JPQCD?JP>x;-ÝYQCK'T,UHJLD?K�Ð-JPQCT,U?JP>'<?D?FÕQCD�JLD¤{ FEJLFGJPD?FGJLK�JP{ �P{ JP>WÀYQCT,U¤{ <?DHFRQSD4I?BEK�1J u BX{ > v D�JPQCD?FEJLK'ÐäJLQSK�{YÝ9JL>'IHJLD(º��³> v { v D?JLD4<?D?I � D¤{ QSÐ?> v { v D?JPD4Ý9JL>�I?JLD&IÅBED?D4FGACJPQCT,UE�PJLQ|{ QCFBE<H�³âE¾G¾ÕVWJPÜ�ßäJLK'T,UHACJL<HD?QCFE{Lº�»EJPÝ9JLQSACKqK�JLT,U?Kª�.BEMXJP{ J
��|�<?DHT,U?JLK �qBE<?Kx��> v { v D?JLD&ßE�PÝ$º � D�Ø{ QSÐ?> v { v D?JPDÄACBE<H�·JLDøDz<?DÄQCD�JLD¤{ FGJPFGJLDHFGJLK�JP{®��{ JP>:À�QST,U¤{ <?D?F4QCO��1J u BN{ > v DÄ<?O <HD?IÄÝ9JL>�I?JLDBED���Ý�JPQ�I?JPå?D?QCJP>�{ JPDA�ÄJLT,U?K�JLASÝYQS>'Mz<?D?FEK � v D?JLD��L<?>�� v ACASQCK'Q v DøFGJLßH> BET,U¤{ º � DµI?JPDµßäJLQCIHJLD
� JPT,U?K'JPASÝYQS>'Mz<?D?FGKà� v DHJLD ßäJPå?D?I?JLD�K'QST,UhI?QCJ��1JPQCACT,UHJLD?I?J�{ JPMz{ v >'JPDµÞ�ÂWwm<HD?IøÂW¾@ë�é=Ý9JLAST,U?JI?QCJoJLD¤{'K�{ JPU?JLDHI?JLD��1JPQCAST,U?JLD�D?BET,U¤Ý�JPQCK'JPD(º$Þ�ÂWwdQCK�{xJLQSD����±ASQCD?IHJL>'KÏ��ORO�JP{'>'QCK�T,UhBE<H�·FEJLßÅBE<�Ø{ JP>q��D?Q u JL>'K'BEACIHJP{ JPM¤{ v >Pé=½/
�O0ACBED?F�<?D?IÄ¿�¾�O0U v T,U(éyORQ|{YI?JLO�á�O�Ð?<?ASKLéy@�D?JL>�FGQCJ$<?DHI&I?QSJ
� >Ï{ uGv Dø��JLQSACT,U?JPDhß-JPK�{ QSORO*{xÝ9JL>�I?JLD�M }v D?D?JPD(º�ÂªQSJ�QSD?D?JL>�K�{'J¥�"BEFGJÑß?QSACI?JPD�JLQSDR2±QCASQ��PQC<?O:ØÜ³JL>Ï{ J�ùzØ�ÂªJP{ JPM¤{ v >$��2�ÜW^W�¼<?DHI
JLQCDHJqÂª>�QS� { MNBEO�O�JL>��àÞ���Þ��¼I?QCJxK'QCT,UÕQCD?D?JP>'UÅBXACßÕJPQCD?JPKª¿Gº����K�{ BE>'MXJLD(é-K v ASJLD v QSI?JLD&Ã&BEFED?JP{��·JLACIHJLKqßäJPå?D?I?JLD=ºYÂWBEKªÃ�BEFGD?J�{'�·JLASI4ÝYQS>'I�I?<?>'T,U&JLQCDHJoK�<?Ð?>'BNØACJPQS{ JPD?I?JqÃ&BEFGDHJP{ K�Ð?<?ASJqJL>à�LJP<?FE{ é±I?QCJ�K'QST,U
BE< ì JL>'U?BEACßRI?JL>�Þ���Þ\ßäJPå?D?I?JP{Lº³ÂªQCJxÞ���ÞmORQSK'KÏ{�1JPQCAST,U?JLD±Ø62±Ð?<?>�JLD
QSO�ÀxBEIHQC<?KÁØ6|�JP>'JLQST,U uEv DèJP{�Ý�B:þG¾oTLO�ß?QCKx¿	�¤¾oTLO�<?O�I?JLDN� JPT,U?K'JPASÝYQC>ÁØMz<?D?FGK�Ð?<?D?M¤{�<?DHIÑACQSJP�·JL>Ï{"K v Ý v U?AON$»5¼ÅØ(BEASK1BX<?T,U¥ÅNØ á�DH� v >'ORBX{'Q v D?JPD(º�ÂWBEK"� }<?>1IHQCJLK�J � DÅBEA|�±K�JÝYQCT,U¤{ QSFGK�{'J$á�D?K�{'>'<?O�JLD¤{xQCK�{�I?JP>­2�ÜW^�ÂªJP{'JLM¤{ v >Lº9@³>�ßäJLK�{'JLU¤{qBE<?K��PÝ9JLQ Æ JPÝ9JLQSACKYT BHº9½E¹�TLOAÙBEDHFGJLDP@I|�BE>'>�JLASK2@?é�I?QCJ Æ JPÝ9JLQCASK�BE<HK u QCJL>���BXFGJLDèJPQCD?K�JLQ|{ QCFEJL>�2±QCASQ��LQS<?O:Ø�2�{'>'JLQ|�·JLD±Ø�ÂªJP{'JLM¤{ v >�JLDß-JPK�{'JLU?JPD(é±Ý9JLAST,U?JqASJLI?QSFGACQST,UQNZ»�¼?ØÁ� v�v >'I?QSDÅBX{'JLD:ACQSJP�·JP>'D(º.@³QSDRK v ACT,UHJLK�|�BE>'>�JLAyQCKÏ{¼QCD � ß?ßHQCA|ØI?<?D?FÑ½±ºý¹$FEJ��LJPQCFE{Lº�ÂªQCJ�JPQCDE�PJLASD?JLDN�"BEFGJLD�ßäJPåÅD?IHJLDèK�QCT,U�QCD�> BEI?QCBEACJPD � ß?KÏ{ }BEDHI?JLDi��ÝYQCK�T,U?JLDþhTLO <?DHIG
±ºýÚ¤æ�TLO �L<?>N2�{'> BEU?ASACQSD?QCJXº ÂªJP> � ß?KÏ{,BED?Ib�ô��QS{'T,Uy��I?JP>RBXDÅBEA v FøBE<?K'FEJLACJPK'JPD?JLD
2�{ JPQS�·JPDkBE<H��IHJLD 2±QSACQ��LQC<HO�Ø�ÂªJP{ JPM¤{ v >�JLDhßäJP{ > }BEFE{5�PÝYQCK�T,U?JLDdæEæ4ï(O <?DHI�¹G¾�ï(O4º�|�JPQ9I?JP>R ý(S�ù��[þ�� � ÿ'"Îú&û��UTcû � &� �Kú&û � û
� � �V��þ�:(ù��Ðú&û
�Pú � �XWKY Z@ûàü�ù���û
��þX�V��þ�û�ü�
Äû � ü � ÿ'"�þ�ù)�[þ�1

� ß?ß?QSACI?<?DHF�½±¸³@�QCD?JPK�IHJL>��PÝ9JLQ,|�BE>�>'JLASK�I?JLK­2�Ü­^xØ�ÂªJP{ JPM¤{ v >�KLº
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2±Ð?<H>'>'JPM v DHK�{ >�<?M¤{ Q v D�Ý9JL>�I?JLDÄQCDhI?JP>oÞ���Þ FGJPORJPK'K�JLD?J�2±Ð?<?>�JLDøDÅBET,U�QCDHD?JLDøJ�ù�{'> BEÐ v ACQSJL>Ï{<?D?IgO�QS{ÕQCO 2�ÜW^�ØÁÂªJ�{ JLM¤{ v >
FGJLO�JLK�K'JPD?JLDË� v±v >�I?QCD?BX{ JPD uGv Dg��JLQSACT,U?JPD?I?<?>�T,U?F }BED?FEJLDñQCDÜ³JL>�ß?QCDHI?<?D?FªFEJLß?>'BET,U¤{ º�ÂWBEIH<?>'T,U�ÝYQS>'I*I?QCJ�V$JPDÅBE<?QSFGMEJPQS{1I?JL>1QCD*I?JL>�Þ���Þk>�JLM v D?K�{'>'<?QSJL>Ï{ JLD��JLQCAST,U?JLDHK'Ð?<?>�JLDµIH> BEKÏ{ QCK�T,UÄJP>'U }v Uz{LºèÂªQSJ uGv D�2�ÜW^ê<?D?IµÞ���ÞU�L<HK BEO�ORJPDÄJP>'>�JLQCT,U¤{'JRá�O:ØÐÅBEM¤{'ÐÅBE> BXORJ�{ JL>'BE<\[ }v K'<?D?F^]9ßäJP{'> }BEFE{Y�Ï¿�þX_i�¤¾Gì/½;¾-�.ï=O�º.ÂªQCJ���> BXD?K u JL>'K'BEACQSORÐH<?ACK'BE<\[ }v K�<?D?FßäJP{ > }BEFE{ZÉI` a?ì/½;¾�Ücb �ô¾±üÛâI½*¾=� ² _^��¹Hüý¹¤� ² ê�¿�¾�ò ¶ éGÝ v ßäJLQÅI?JP>��1>'BED?K u JL>�K BEASQCO�Ð?<?ASKZ½;¾RQCD:ßäJLQ ØI?JPD&w }BXACACJPD
QCD�VWJPÜ�ÏNT$BED?FGJPFGJLßäJLD4ÝYQC>'I=º
� < ì JL>�UÅBEACß�I?JP>�Ã&BXFGD?JP{'K'Ð?<HACJqßäJPå?D?I?JLDÕK'QCT,URI?QCJ��PJLD¤{ >'BEACJPDÕJLASJLM¤{ > v ORBEFGD?J�{ QCK�T,U?JLD��àÞ�@¼Ã��<?D?I�UÅBXI?> v DHQCK'T,UHJLDÄ�àÞ�� � ���$BEA v >'QCO�JP{'JL>Pº.ÂªQSJª�$BEA v >'QCO�JP{'JL>¼K'QSD?I}2HBEO�Ð?ACQSD?FXØ��oBXA v >�QCO�JP{ JP>O�QS{¡|�ASJLQ?ß
�PÝ$º�@�QCK�JLDRBEACK � ß?K v >'ßäJL>'ORBX{'JL>'QCBEAH<HD?IÕ��ACBEK�{'QCMGØ�2L�PQCD¤{ QSACACBX{ v >�BEASK³BEM¤{ Q u JLO�Ã�JLI?Q Ø<?Oed ºW2±JLT,U?KWJPACJPMz{'> v ORBEFGDHJP{ QSK'T,U?J¤2�{ >'BEU?AS<?D?FGK�A }BED?FEJLD�{ QCJ���QCO3�$BEA v >'QSORJ�{ JL>�ßäJPå?D?I?JLDhK�QCT,U��> v Ð v >Ï{ Q v DÅBEACMNBEO�O�JL>'Dk�àÞ�@t2?��é�O�QS{$I?JPD?JLDµIHQCJ�� v K�QS{'Q v DøJLASJLM¤{ > v ORBEFGD?J�{ QCK�T,U?JL>52±T,UÅBX<?JL>FGJPDÅBE< u JL>�ORJPK'K�JLD�Ý9JL>�I?JLD�MNBED?D(ºZ�ÄJLQS{'JL>�J$�³> v Ð v >�{'Q v DÅBXACMNBEO�ORJP>'Dh�ôÞ��³Àq��ßäJPåÅD?IHJLD&K�QCT,U
uGv >�I?JLO �oBXA v >�QCO�JP{ JP>�BX< ì JL>�UÅBEASß
I?JL>�Ã&BXFGD?JP{'K'Ð?<HACJW<?D?I�U?JPAS�·JPD
I?QCJªQSO �$BEA v >'QSORJ�{ JP>9FGJ�ØO�JLK'K�JLD?JPDÕ��JLQSACT,U?JPD±Ø�2±T,U?BE<?JL>t�L<�MzAÙBEK�K'Q|åO�LQSJL>'JPD(º�ÂªQSJ�Ã4� v DHMXBXORO�JL>�DRß?QSACI?JPD:IÅBEK }BE< ì JP>'KÏ{ JÂªJP{'JLM¤{ v >'K���KÏ{ JLO3I?JPK$Þ�ÂWw�ØÁ@.ù±ÐäJL>'QSORJPD¤{ KLº�2�QCJ$Ý�JPQCK'JPD�I?QSJ¤2±ÐH<?>'JPDhBEACASJL>�FGJPAÙBEIHJLD?JPD��1JPQCA ØT,U?JPD�D?BET,U(é(Ý9JLACT,UHJ:I?QCJ:�$BEA v >'QSORJ�{ JP>�<HD?IhFGJLFEJLßäJLD?JPDH��BEACASKqÝ9JLQS{'JL>�Jf2�{,BXU?AÙBEßHK'T,U?QS>'OÑ<?DHFGJLDD v T,U�I?<?>'T,UHI?>'QSD?FGJLD=º�2�Ð?<?>��·>'BEFGO�JLD¤{ JqQCD
I?JPD&Ã�� v D?MNBEO�O�JL>'DèÝ9JL>�I?JLDf@>2�{'<?ß?K�@:FGJLDÅBXD?D¤{ ºÞ�ÂWw u JL>�Ý9JLDHI?JP{¼JLQSD:þNØ K�{ <±åÅFGJLK.�1>�QCFGFGJP>'KÏ�±KÏ{ JPO÷<?O�I?QSJ�QCD¤{'JL>'JPK'K'BED¤{ JLD�@�>'JPQCFGDHQCK'K�J�BE<?K.I?JLDO�QS{ÕþG¾G¾µM��­�øBE<±� { >'J�{ JPD?I?JLDñ��> v { v D±Ø � D¤{ QSÐ?> v { v D±Ø�� v ACASQCK'Q v D?JPDkU?JL>'BE<?K �P<HåÅA|{ JL>�D(º á�DñIHJL>JL>�K�{'JLD��1>�QCFGFGJP>'KÏ{ <H�·J�ÝYQS>'IøDÅBET,U�@�D?JP>'FGQSJLI?JPÐ v K�QS{'Q v D?JPDhQCO �$BEA v >�QCO�JP{'JL>�<?D?IøI?JLD Ã4� v D±ØMNBEO�ORJP>'D FEJLK'<HT,Uz{LºÄá�DkIHJL>¤��Ý�JPQS{ JPD�2�{ <±�·JÕÝ�JP>'I?JPDdBE<H��JLQSDH��BET,U?J��ÄJLQSK'Ji2±Ð?<?>�JLD�QCDµIHJL>Þ���Þ >�JLM v D?K�{'>'<?QSJL>�{¼<?DHIRQSD�IHQCJY�$BEA v >'QCO�JP{'JL>1<?D?I
Ã�� v D?MNBEO�O�JL>'D�J�ù±{'> BEÐ v ASQCJL>Ï{�Ý }BEU?>�JLD?IQCDÕI?JL>�IH>'QS{�{ JPD�2�{ <±�·JqIÅBEK�FGJLK'BEO�{ Jª@³>�JLQSFGD?QCK9<?D¤{ JP>�@�QCDzß-Jj�LQSJLUz<?D?F�BEASACJP>�ÂªJ�{ JLM¤{ v >'KÏ�±KÏ{ JPORJ�ôBX< ì JL>�IHJLOo2�Ü­^xØÁÂªJ�{ JPMz{ v >,��>�JLM v D?K�{'>'<?QSJL>�{YÝYQS>'I(ºw }<?>�I?QSJLK�JbÃ�JPK'K�<?D?F ÝY<?>�I?JLD u JL>�K'T,U?QSJLI?JPD?JÎÂWBX{'JLD?K }BX{®�PJ^BED?BEAS��K'QSJL>Ï{ ¸ ÂªQCJñÂªQ|ØÁÃ4� v D�ØÂWBX{'JLD?K }BX{®�PJ�ß-JPK�{'JLU?JPDËBX<?K
@�>'JPQCFGD?QSK'K�JLD(éYI?QSJh½µÃ4� v D?JPDñO�QS{�JPQCD?JP>ÕQCD u BE>�QÙBED¤{ JPDgÃ&BEK�K'JQCO |9JL>'JPQCT,UµIHJL>RëÅìXí�Ø v I?JL>*íª�ô½Gõ³��ØÁÃ&BEK'K�JÕJPDz{'UÅBEA|{ JLD=º&ÂªQSJRßäJLQSI?JLDµÃ4� v DHJLD�UÅBEßäJLDµI?BNØßäJLQ³JLQSD?JLD��1>'BED?K u JL>�K BEASQCO�Ð?<?ASKoFE> }vIì JP>3Ü�½�VWJPÜÐÏXTEºÕÂªJL>$QCD?MzAS<?K'Q u J�@�ACJLM¤{'> v D±Ø�ÂWBX{ JPD?K BN{®�JLD¤{'U }BEAS{x@�>'JPQCFGDHQCK'K�J*O�QS{YQSO0��>'QCFEFGJL>YQCIHJLD¤{ Q|åO�LQSJL>�{'JLD�@�ACJLM¤{'> v D±Ø��$BED?I?QSIÅBX{ JPD�I?JL>�JLD���> BEDHKÏØ
u JP>'K'BEACQSORÐ?<HACK�{��±ÐHQCK'T,UHJL>�Ý9JLQSK'J }<?ßäJL>èæµVWJPÜ�ÏNT&QCKÏ{ ºñ@�QCD?JPD\ÂªQ|Ø�@�ACJLM¤{'> v D±Ø �1>�QCFGFEJL>:F¤BEß JLKÝ }BEU?>�JLD?I�I?JLKY��J u BX{'> v D�À�<HD�á¼D?QCT,U¤{Lº;=<?>.À�JPM v D?KÏ{ >�<?M¤{ Q v D uGv D�Ò$ØÏÃ�JPK v D±ØÁ;=JL>Ï� }BEACASJLD$ÝY<?>'I?JPD u JP>'K'T,UHQCJLIHJLD?J���> v FE> BEO�O�ØÁÃ v I?<?ACJJLD¤{�ÝYQST,MEJLA|{ é�Ý9JLAST,U?J�QSD I?BEK v ¿N�PQCJPACACJ4Þ�ÂWwU¹hg�QCD?J�Ø�2 v � {�Ý�BE>�JLÐÅBEMXJP{i@ � D?BEAS��K'QSKRÞ v D¤{ > v Aj@JLQSD?FGJPß?<?D?I?JPD�Ý9JL>�I?JLD�M }v D?D?JLD=º�ÂªQSJWÀ�JPM v DHK�{ >�<?M¤{ Q v D�JP>�� v ASFE{YQCD
O�JLUH>'JL>�JLD�2±T,U?>'Q|{'{'JLD(¸
2±<?T,UHJ*DÅBXT,U�ëÅìXídî ï ð ï ò <HD?I�íq�à½Eõ¼�³î ï ð ï ò ;=JL>Ï� }BEACASJLD@�QCD?J:QSD�I?JPD�2±ÐH<?>'I?J�{ JPMz{ v >'JPDÄD?BET,U?FGJ�ÝYQCJLK�JLD?J���JLQCAST,U?JLD�Ø�2±Ð?<H>ªÝYQC>'IøBXACK$Ã4� v D±Ø��oBXD?I?QCI?BX{BEM>�LJPÐH{ QSJL>Ï{ éWÝ�JPD?DÎK'QSJ O�QS{�U?QSD?>'JPQCT,U?JPD?I?JP>øV$JPDÅBE<?QSFGMEJPQS{�BE<H��JPQCD?JPDk@>2z{ <?ßl@`QCO Ã4� v D±ØÂªJP{'JLM¤{ v >ÏØ�2z�±KÏ{ JPOÀ�PJLQSFE{ º�ÂªQSJ�2±Ð?<?>¼OÑ<?K�K9QSDRIHJL>�Þ���Þ`<?D?IÕQSDRO�QCDHI?JLKÏ{ JLDHK�þ$I?JL>t�3��BXFGJLDQCO 2�Ü­^xØÁÂªJ�{ JPMz{ v >:DÅBET,UHFGJPÝYQSJLK'JPD Ý v >'IHJLDdK'JLQSD(ºµ@�QSDµÝ�JPQS{ JP>'JPKR�W>�QS{ JP>'QS<?O QSK�{:JPQCD?J
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2±Ð?<?>3�L<?FEJ v >�I?D?JP{'J
@�D?JL>�FGQCJPI?JLÐ v K�QS{ Q v D QSO UÅBEI?> v D?QSK'T,U?JPD��oBXA v >�QCO�JP{ JP> uGv D ORQSD?I?JLKÏ{ JPD?K¾Hº|¿YV$J�ÜÑº � <?K Æ JPÝ9JLQCASKc��Ý�JPQ?JLD¤{ FEJLFGJPD?FGJLK�JP{ �P{³FGJPAÙBEI?JPD?JLD�Ã�� v D±Ø��$BED?I?QSIÅBX{ JPD�Ý9JL>'IHJLD��.BGB~Ø>'JWFGJPß?QCASI?JP{�<?D?I�JLQSD
FGJLO�JLQSD?K BXORJP>�Ü³JL>Ï{ J�ùÕÝYQC>�I
I?<?>'T,U&Ã�QSD?QCO�QCJP>'<?D?F*JLQSD?JL>o} ² Ø�wy<HD?M¤{ Q v Dß-JPK�{'QCO�O�{ º³ÂWBEßäJLQ(Ý9JL>�I?JLD&I?QCJ�2±ÐH<?>'ÐÅBX> BEO�JP{'JL>YQCD?DHJL>'U?BEACß�QCUH>'JL>�wÅJLUHACJL>�K v�u BE>�QCQSJL>�{Lé?IÅBEK�KI?QCJ
ßäJLQSI?JLDk2±ÐH<?>'JPD uGv O FGACJPQCT,U?JPDµÜ³JL>Ï{ J�ù BX<?K'FGJPU?JLD^�·Ü³JP>�{'J�ù Þ v DHK�{ >'BEQCD¤{Rw.Q|{���º�Ü³JL>Ï{ Q|ØTLJPKWORQ|{ªJLQSD?JL>qQCD u BE>'QCBED¤{ JLDhÃ&BEK'K�J uGv DÄÿêÚG¾�Ã�JPÜÐÏXT�²$<?O I?QCJ�ëyìXí�Ø v I?JP>ªíª�ô½Gõ³��ØÁÃ&BEK'K�JÝ�JP>'I?JPD`BXACKÑ�$BEDHI?QCIÅBN{ JLD�BXMJ�PJLÐH{'QCJP>�{ º�@�KÑÝ9JL>'IHJLDdT BHº�½EÚE¾G¾G¾G¾ÄëÅìXí�ØW<?D?Ik
EÚE¾G¾&íq�à½Gõ³��Ø�$BED?I?QSIÅBX{ JPD�FGJP�·<?DHI?JLD(º
2±<?T,U?JoDÅBET,U�ëyìXíkî ó�ð�óXòÂªQCJ�Þ�ÂWw\@�ASJLM¤{ > v D±Ø�á�IHJLD¤{ Q|åÅMNBX{ Q v D?KÏØ � ASF v >'Q|{ U?O�JLD4K v ÝYQSJ:I?JL>o@�ACJPMz{'> v D�Ø���>'QCFEFGJL>xK'QCDHIø� }<H>@�ACJLM¤{'> v D?JPD&O�QS{�JPQCD?JPO�>'JPAÙBX{'Q u U v U?JPD&��> BED?K u JP>'K BXACQCO�Ð?<?ASK uGv D�T BHº�¿�¾RV$J�Ü�ÏXToBE<HK'FGJPACJLFX{<?D?IÄIÅBEU?JP>oQSD?Jj¿ã�PQCJLD¤{$� }<?>$D?QSJLI?JP>'JLDHJL>'FEJP{ QSK'T,U?JÕ@�ACJLM¤{'> v D?JPDÄÝYQSJ�ORBEDøK'QSJ�BE<?KoÒoØÏÃ4JLK v D±Ø;=JL>Ï� }BEACASJLD�JL>ÏÝ�BE>Ï{ J�{ º\��>'QCFEFGJL>ÁØÁ@�ACJPMz{'> v DHJLD�Ý�JP>'I?JPDmIÅBEU?JP>RO�QS{�JPD¤{ FGJPFGJLD?FEJLK'J�{®��{
FGJLACBEI?J�ØD?JLDG2±Ð?<?>�JLDdM v O�ß?QCD?QSJL>Ï{ é³I?QCJ4BEDHI?JL>�J�@�ASJLM¤{ > v D±Ø�á�IHJLD¤{ Q|åÅMNBX{ Q v D?KÏØ��W>'QS{'JL>�QCJLD JL>�� }<HACACJPD�<?D?IJLQSD?JLD\��> BEDHK u JP>'K'BEACQSORÐ?<HACK uGv D\O�QCD?IHJLK�{'JLD?K&¿øV$J�Ü�ÏXT�ß-JPK'Q|{®�LJPD(º�ÂªQCJPK'J&�$>�QS{'JL>'QSJLD <?O�Ø��BEK'K�JLD\��JLKÏ{ KèI?JPKÕK�Ð-Jj�LQSå?K'T,U?JPDË@�D?JP>'FGQSJ u JL>'AS<?K�{'JLKèQSD`I?JP>
Þ���Þqé9I?JL>Õ@³DHJL>'FEQCJLIHJLÐ v K'Q|{ Q v DQCO JPACJPMz{'> v ORBEFGDHJP{ QSK'T,U?JPD <HD?I`UÅBXI?> v DHQCK'T,UHJLDm�$BEA v >'QSORJ�{ JP>ÑK v ÝYQCJ�Ü³JL>�FGACJPQCT,U?J uEv D\Þ�@t2ÂªJP{'JLM¤{ v >�K'QSFGDÅBEASJLDµO�QS{�@�ACJLM¤{'> v D±Ø �1JPK�{'K�{ >'BEU?A ØÁÂWBX{'JLD(º=|9JLQCIHJè@�ACJPMz{'> v D�ØÁ�$BED?I?QSIÅBX{'JLD(é�I?BEK�1>�QCFGFEJL>ÏØ�@�ACJLM¤{'> v DkK v ÝYQSJ
I?QCJ��PÝ9JLQS{'J}2±Ð?<?>Pé9O }<?K�K'JLD�QSDkORQSD?I?JLKÏ{ JPD?K�þ=�"BEFGJLD�I?JPKN2�ÜW^�ØÂªJP{'JLM¤{ v >�K�DÅBET,UHFGJPÝYQSJLK'JPD
Ý v >�I?JLD
K�JLQSD(º��gQCJ v ßäJLDèßäJLK�T,U?>'QSJLßäJLD(éHÝYQS>'IèI?BED?DèJPQCDèFGJPORJPQCD±ØK BEO�JL>�Ü³JP>�{ J�ù�ßäJLK�{'QCO�O�{ º
2±<?T,U?JoDÅBET,U�íª�ô½Gõ³��î ëÅìXí`ö"ðhö.ò
� <H>'I?JYQCD�JPQCD?JPO @ u JPDz{�JLQSDèëyìXídî ï ð ï ò �$BED?I?QSIÅBX{�FGJ��·<?D?I?JPD(ézÝYQC>'I�DÅBXT,URJPDz{'FGJLFEJLD?FGJ�ØK'J�{®�P{�FGJLACBEI?JLDHJLD�2±ÐH<?>'ÐÅBEBE>'JPDèORQ|{¼JLQCDHJL>�QSD u BX>'QÙBXDz{'JLDÕÃ&BEK�K'J F ¹H¿�¾�Ã�JPÜÐÏXT�²�FEJLK'<HT,Uz{Lé?I?QSJORQ|{WI?JPD ßäJLQCIHJLD Ã4� v DHJLDµJPQCD?JPDÄFGJPORJPQCD?K'BEO�JLDhÜ³JL>Ï{ J�ù�ßäJLK�QS{ �LJLD=ºÕÂWBEßäJLQ1ÝYQC>'I�I?JPD ßäJLQ|ØI?JLD=2±Ð?<?>�JLD�I?JPKW�P<?K }BX{ �LASQCT,U?JPDò2±Ð?<?>�ÐÅBGBE>�K Æ J�Ý�JPQCASKxI?QSJ���Q v D±ØÏÃ�BEK'K�J3�P<?FGJ v >'I?D?J�{ º��XØ62±Ð?<?>ÁØÜ³JL>Ï{ QCTPJLK�O�QS{�JLQCDHJL>�QSD u BE>�QÙBED¤{'JLD4Ã&BEK�K'J$QCOÀ|�JP>'JPQCT,U&ÿ÷½@��Ã�J�Ü�ÏXTj²x<HO I?QSJªíª�ô½Gõ³��ØÁÃ&BEK'K�JK'QSD?I�íq�à½Eõ¼���$BEDHI?QCIÅBN{ JLD=º³@�{�Ý�B�þ¤æE¾G¾:K v ACT,U?JP>x�$BEDHI?QCIÅBN{ JLD
Ý9JL>�I?JLD�FGJP�·<?DHI?JLD(º
2±<?T,U?JoDÅBET,U�I?JLD��$B v D±ØÁ;=JL>Ï� }BEACASJLDHx z Ô î x Ó ö { <?D?Ivx Ôy î ö ð ö ò;=<?>�ÀYJLM v D?KÏ{ >'<HMz{'Q v D uEv DHx=z Ô ØÁ;=JL>�� }BXACACJPD�Ý9JL>�I?JLD4�1BGBE>'J uGv D
JPD¤{ FGJPFGJLD?FEJLK'J�{®��{YFGJLACBEI?JLDHJLD
2±Ð?<?>�JLDmFEJLK'<HT,Uz{Lé�I?JLDHJLD`IHQCJ}x Ó ßE��Ý$º`ö Ó Ã&BEK�K'JLDP�L<?FGJ v >'IHD?JP{RÝ�JP>'I?JPD(º\ÂªQCJ�QSD u BE>�Q|ØBED¤{ JÕÃ&BEK�K'JÕIHJL>oß-JPQCI?JPD�2±ÐH<?>'JPDµOÑ<?K�K*DÅBXT,U JLQSD?JLOeÜ³JP>�{'J�ùzØÏÞ v DHK�{ >'BEQCD¤{ÏØÁw.Q|{$QCOÕ|�JP>'JPQCT,Uÿ ¿~½E¾�Ã�J�Ü�ÏXTj²q<?O0IHQCJ�x=z Ô ØÏÃ�BEK'K�J*ASQCJLFEJLD(º
x�Ôy î ö ð ö ò ;=JL>Ï� }BEACASJ*Ý9JL>�I?JLD�QCD }BEU?DHACQCT,UHJL>W�ÄJLQSK'J:>'JPM v DHK�{ >�<?QCJP>�{Lº�ÂªJLDøß-JPQCI?JPDøJLD¤{ FGJ�ØFGJLDHFGJLK�JP{®��{�FEJLAÙBXI?JLD?JPD�2�Ð?<?>'JPD�ÝYQS>'IøU?QSJL> Æ JLI v T,U�I?QCJÑö+ÓäØÏÃ&BXK'K'Jã�L<HFGJ v >�I?JP{Lºã�qBET,U�I?JLOÜ³JL>Ï{ J�ùzØ�w.QS{WO�<?K'K$I?QSJÑQCD u BE>'QCBED¤{ J�Ã�BEK'K�J�IHJLKWÜ³JL>Ï{ J�ùhQCOñ|�JL>�JLQCT,U ÿ0½Gæ
Ã4JPÜ�ÏNT�²�<HO�I?QSJ
x Ôy ØÏÃ�BEK'K�JèACQSJLFGJPD(º4ÂªQCJãx Ôy ØÁ�$BEDHI?QCIÅBN{ JLDÄO }<HK'K'JPDkBE<?K�K'JP>'I?JPO JLQSD?JÕK�QCFGDHQSåÅMNBED¤{ JR@�D¤{'�·JL>ÁØDz<?D?F�QCD
{ >'BED?K u JL>�K BEASJL>xÀ�QST,Uz{'<?D?Ff�L<HOo2�{ >'BEU?AY�P<?> }<?T,MzASJLFGJPD(º
2±JLASJLM¤{ Q v D uGv D�ÒoØÁÃ�JLK v D±ØÁ�$BEDHI?QCIÅBN{ JLDÒoØÏÃ4JLK v D±ØÁ�$BED?IHQCIÅBX{'JLD Ý9JL>�I?JLD I?<?>�T,U � v OÑßHQCDÅBX{'Q v D JLQSD?JLKeëÅìXí�Ø�ßE��Ý$º íq�à½Gõ³��Ø�$BED?I?QSIÅBX{ JPDÄO�QS{$JPQCD?JPO �$B v D�FGJLß?QSACI?J�{ º�á�D I?JPDµw }BXACACJPDøÒÑÓ î í�xhÓ^�·í û3ëyìXí v I?JP>íª�ô½Gõ³�'�oÝ9JL>�I?JLDP2±Ð?<H>'JLD�FGJPK'<?T,U¤{Lé�I?QSJ uGv O FGACJPQCT,U?JPDµÜ³JL>Ï{ J�ùkBE<?K�FGJLU?JPDkÝYQCJ
I?QSJÕßäJLQCIHJLD
�+JLÐH{ v D?JLD�BE<?K�I?JLO�í�ØÏ;=JP>���BEASAàº³á�O wyBEACA"Ò Ô î í�x=z Ô ÝYQC>�I&FGJPÐ?> }<H� {Lé v ß�IHQCJoß-JPQCI?JPD�2±ÐH<±Ø
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>'JPD BX<?K$I?JLO x=z Ô ØÁ;=JL>���BXACA uGv O FGASJLQST,U?JLDhÜ³JL>Ï{ J�ù�K�{,BXORO�JLDhÝYQCJ:IHQCJã�+JLÐH{ v D?JLDÄBE<?K$I?JPOí�ØÏ;=JL>Ï��BEACAôº$á�D�IHJLDÄw }BEACASJLDhÒ Ô î í�x Ôy <?DHIÄÒ�Ó�î í�x=z�ÓkÝYQC>�I u JP>'AÙBXD?FE{ é+I?B ì I?JL>Wá�O:ØÐ?<?ASK u JLM¤{ v >9I?JLK�x Ôy BE<±�(I?JPDèí³ØàÜ³JL>Ï{ J�ùã�P<?> }<HT,MN�PJLQCFX{ º�á�DÕBEACASJLDRw }BEACASJLD:ÝYQC>�IRIHJL>�Ò$Ø Ü³JL>Ï{ J�ù<?D¤{ JP>è@�QCDzßäJ��PQCJLUz<?DHFkBEACASJL>N2±Ð?<H>'JLD`ß-JPK�{ QSORO*{ º\ÂªQSJ4QSD u BX>'QÙBXDz{'J�Ã�BEK'K�J&I?JP>èÒoØàÜ³JL>�{'QCTPJLKOÑ<?K�KYQCOÍ|9JL>'JPQCT,U&ÿ ¿~æE¾�Ã�J�Ü�ÏXTj²q<?O0IHJLD�� JPAS{ O�QS{�{ JPASÝ9JL>�{�ACQCJPFGJLD=º
2 v ASAS{'JLD&QSO�K'JPACßäJLDh@�>'JPQCFGDHQCK�ORJPU?>'JP>'JÑFGASJLQST,UÅBE>�{'QCFGJoÒoØÁÃ�JLK v D±Ø��oBXD?I?QCI?BX{ JPD&>'JPM v DHK�{ >�<?QCJP>�{Ý v >'I?JPD K�JLQCD=é"ÝYQS>'I�Dz<?>$JLQCD��$BED?IHQCIÅBX{W� }<H>oIHQCJÑÝ9JLQS{'JL>�J � DÅBEAS��K�J�K�JLASJLM¤{ QSJL>�{Lº�ÂªQCJ � ßHß?QCA ØI?<?DHFGJLDgþ�<?D?I����PJLQCFEJLDmI?QSJ�Ã�BEK'K�JLD u JP>�{ JPQCAS<?D?FGJPDñIHJL>è>�JLM v D?K�{'>'<?QSJL>�{'JLDgÒÑÓyØ:<?D?ImÒ Ô Ø�$BED?I?QSIÅBX{'JLD(º�w }<H>èIÅBEK Æ J�Ý�JPQCACKR>'JPT,Uz{'J��xQCKÏ{ v FE> BEO�O ÝY<?>'I?JhJPQCD 2�T,U?D?QS{�{4BE<H�$I?QSJø;=JL>ÁØ��BEASACK'A }BED?FGJxFGJLORBET,U¤{ éÅIHJL>YI?JLD��xD¤{'JL>'FE>'<?D?I�K�{ BE>'Mè>�JLI?<
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� <H�·FE>'<?D?IêI?JP>kAÙBED?FEJLD��+JLßäJLD?K�IÅBE<?JP> IHJLK �¼Øµ|�BE>�� v D?KkQSK�{kI?QSJg@�>'JLQSFGD?QSK�{ v Ð v A v FGQSJdIHJLK;=JL>Ï��BEACASKW����î ëyìXíÌ�­�Ð�bî Ö�ö1ò�I?JL>�JL>$I?JLK*;=JP>���BEASACKxÒ Ô î ëyìNíÌx Ôy ��x Ôy î ö"ðµö.òK'JPU?> }BXU?D?ACQST,U(º ���-ØÁ;=JL>�� }BXACACJRM }v D?D¤{ JPDmI?JLK�UÅBEASß I?<H>'T,U\;=< v >'I?Dz<?DHFÄI?JP>��³Q v D±ØÁÃ&BEK'K�JLDk�L<I?JLDi2±Ð?<?>�JLDÕBE<?K³I?JLO��³ØÏ;=JP>���BEASA±� }BEASK'T,U?ASQCT,U?JP>�Ý9JLQCK�J�BEACK¼Ò Ô ØÁ;=JL>Ï� }BEACASJ�>'JPM v D?KÏ{ >�<?QCJP>�{¼Ý�JP>'I?JPD(º@�QCD?J�Ã v D¤{ JÑÞ�BE>'A v 2z{ <?I?QSJ*JP>'F¤BXß Æ JLI v T,U�JPQCD?J��L< u JP>'DÅBET,UHA }BEK�K'QCFEJLD?I?J�@EÜ³JL>�<?D?>'JPQCD?QSFG<?D?F^@I?JLKxÒ Ô î ëÅìXí�x Ôy ÂWBX{ JPD?K BN{®�LJPKYI?<?>'T,Uv���-ØÁ;=JL>�� }BXACACJ uGv D&¾Hü��¤¾Yÿm¾HüÛ½Gæ�ç
º
ÂªQCJÈ|�JLKÏ{ QSOROÑ<HD?F�I?JP>÷QSD?I?Q u QSI?<?JLASACJPD ;=JP>���BEASACK'A }BED?FGJ�IHJL> >�JLM v D?K�{'>'<?QSJL>'JPD ÒoØÏÃ4JLK v D±Ø�$BED?I?QSIÅBX{ JPD&JP>�� v ASFE{�I?<?>'T,U�Ã4JLK'K�<?D?F
I?JPK � ß?K�{ BED?I?JPKÎ�PÝYQSK'T,U?JPDhI?JLO3��>'QSO }BE> u JP>�{ J�ù�<?D?II?JLO ÒoØÁ;=JL>Ï��BEACASKÏØ Ü³JP>�{'J�ù�QSD I?JP>Õ@�ßäJLD?J&K'JLDHM�>�JLT,U¤{H�P<?>H2�{'> BEUHAÙBET,U?K�JEºgÂªQSJ�� v K'Q|{ Q v D IHJLK��>'QCO }BE> u JL>Ï{ J�ù�ÝYQC>'IRIÅBEßäJLQyI?<?>�T,UèI?QSJxO�QS{�{ ACJP>'J�2�{'> BEUHACÐ v K'Q|{ Q v D�BED?FGJPD }BEU?JP>�{ é�I?QSJ�� }<?> Æ JLIHJLD2�{ v >'Jq�¼D?JL<Rß-JPK�{'QCO�O�{�ÝYQC>�I(º�ÂªJP>¼��J u BX{'> v D�Ø�2�{'> BEU?AÅU?BX{¼JLQCD�>'<HD?I?JLK9��> v å?AäI?BEK³I?<?>'T,UÕJLQCDHJVoBX< ìEu JP>�{'JLQCAS<?D?FhO�QS{¥ÉÌÜ ½Eþhï(O ßäJLK�T,U?>'JPQCßäJLD�Ý�JP>'I?JPD`MNBED?D(º�ÂªQSJ�2�{'> BEU?ASÐ v K'QS{'Q v DÄQCKÏ{Ý }BEU?>�JLD?I�JLQSD?JLK*Þ v ASACQCIHJL>ÏØ62�{ v >'JLK }BE< ì JP>'K�{$KÏ{,BEßHQCAàé Æ JLI v T,UÄQSK�{$I?JP>�2�{ >'BEU?A�D?QST,U¤{$D v {�Ý9JLD?I?Q ØFGJL>ÏÝ�JPQCK�JªÐÅBE>'BEACASJLAE�P<?>���Ø � T,UHK'JªI?JPK�ÂªJ�{ JLM¤{ v >'KPº³ÂªQCJ­�xJLQSFG<?D?Fo<?D?IÕJLQCDRO }v FGACQST,U?JL>�Ü³JL>�K BX{ �I?JLKN2�{'> BEUHACKÑÝYQC>�I�ß-JPQ�I?JL>ã|�JP>'JPT,U?Dz<?D?F IHJL>:O�QS{'{'ACJP>'JLD�2z{ > BXU?ACÐ v K'Q|{ Q v DµBEO�¹ª>�{�I?JPKRÒ$Ø;=JL>Ï��BEACASK�ß-JP> }<?T,MzK�QCT,U¤{ QSFE{ º¼ÂªQCJª{'> BEDHK u JP>'K'BEACJ*;=JL>Ï��BEACASK'A }BED?FGJh�n�!�ªJL>'FEQCßH{YK�QCT,U�BEACK���> vKÆ JLM¤{ Q v DI?JLKèÜ³JP>'ß?QSD?I?<?DHFGK u JLM¤{ v >�K��� �PÝYQSK'T,U?JPDË��>�QCO }BE> u JL>�{'J�ù`<?D?IgÒoØÁ;=JL>Ï��BEACASKÏØ Ü³JP>�{'J�ù BE<H�$IHJLD�1>'BED?K u JL>�K BEASQCO�Ð?<?ASKÏØ Ü³JPM¤{ v >�I?JPKqÒ$ØÏÃ�JPK v D?KP¸���!��û ��oê �½ �¾� �½ �¾ � �à½E�

ÂªQCJo;=JP>���BEASACK'A }BED?FGJxQCO À�<HU?JLKÏ�±KÏ{ JPO I?JPK�ÒoØÏÃ�JPK v DHKxJP>'FGQSßH{YK'QST,Uv�P<
� ú ût�n�!��ê ¿

�z�X�=� �¾ ût���!��ê Ë��½ �¾ �ôþG�
á�O�wyBEASA"I?JLK$;=JP>���BEASACK$ëyìXí\î ó�ðkóXòøK�QCD?Iò|9>'JLO�K'KÏ{ >'BEU?AC<HD?FGK u JL>�AC<?KÏ{ J:I?JPKW@�ACJLM¤{'> v D?Kq<?D?II?JLK*� v K'QS{'> v DHK$BE<H�·FG>�<?D?IøQCU?>�JL>WFGJP>'QSD?FGJLDÄÃ&BXK'K'J�D?QST,Uz{��P< u JL>�DÅBET,U?A }BEK'K�QCFGJPD(º�ÂªJL>W��> BED?KÁØ
u JP>'K BXACQCO�Ð?<?ASK�I?JPK�ÒoØÏÃ�JPK v DHK�ÝYQC>'I
I?BEU?JL>�QSD � ß?U }BED?FGQSFGMEJPQS{�IHJL>�FGJPORJPK'K'JPD?JLD4QCD u BE>�QÙBED¤{ JPDÃ&BEK�K'J�I?JPK³@³ASJLM¤{ > v D±Ø�� v K�QS{ > v D±Ø��.BGBE>�JLK1M v >�>'QCFEQCJL>Ï{ º1ÂªQCJPK'J�� v >�>'JPMz{'<?>.ÝY<?>�I?J�O�QS{.�xQCA|�·J uEv DÃ v D¤{ J
Þ�BE>'A v 2±QSOÑ<?AÙBN{ Q v D?JLD�ß-JPK�{'QCO�O�{�<HD?IµQCKÏ{�� }<?>*I?QCJN�L<?>�ÒoØÏÃ4JLK v D±ØÁÀYJLM v D?K�{'>'<?M¤{'Q v Du JP>�Ý9JLD?I?J�{ JPDµëyìXí�ØÁ�$BED?IHQCIÅBX{'JLD
MzACJPQCD?JP>YBEACK��Rçèº
ÂªQCJã|�JPK�{ QSORO�<?D?F&IHJL>oORQ|{'{ ASJL>�JLDb�"JPß-JPD?K'I?BE<?JL>�I?JL>*Ò Ó Øx<?D?IkÒ Ô ØÏÃ�JPK v D?JPDµJL>Ï� v ACFX{*O�QS{I?JL>
Ã&BNù±QCOÑ<HO�Øµ�"QSMEJPACQCU v±v I±ØÏÃ4JP{ U v I?J��L<?JP>'K�{èK'JLÐ?BE> BX{Õ� }<?> Æ JPI?JLDñ;=JP>���BEASACK�MXBXDÅBEAo�ôÂWBN{ JLD�ØK BX{ ���W<?D?IµI?BEDÅBET,UÄ<?D¤{ JL>�@�QCDzß-Jj�LQSJLU?JP<?D?F�BXACACJP>$�$BED }BEASJEºèÂWBXß-JPQ³ÝYQS>'I Æ JPÝ9JLQSACKoJLQCDHJ�� v FXØ�+QCMEJPACQSU v±v I±Ø�wy<HD?M¤{ Q v DÕI?JP>xw v >�O � ûU»q½ �� � � Ú��A� î���� �� � Ã �Öä� �[�¤�� W$ùp�(û(�V�q�V��þ�ûàü � ü�÷&ÿ'"(û��(û�ü��/û�ù_þ�ü � �v�h:&ù��Îú&û
��ú(ù_ûn��û�ø � û��h�$ü�÷Äþ�÷#�V�\�V�@ú*+,�jþ�ùpZKü�÷Äþ�÷#�V���0�V�Kÿ'"Kû��\ùp�Pö\÷jø��ø~ù~ú(û�ü��V��ø � � $éû��51
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O�QCD?QSORQSJL>�{Lº � QCKÏ{RUHQCJL>�ß-JPQ�I?QCJ � DE� BEUHA�I?JL>RÒoØÏÃ4JLK v D±ØÁ�$BED?IHQCIÅBX{'JLDdQCO Æ J�Ý�JPQCASQCFGJPD ÂWB~Ø{ JPD?K BN{®�Eº��dQCKÏ{oJLQCDHJf� BEU?>�K'T,U?JPQCD?ASQCT,U?MXJLQ|{ K'IHQCT,U¤{ J��·<?D?M¤{ Q v D(é.IHQCJ uGv DÄFGJLO�JLK�K'JPD?JLDdVW> }vIì JLD�� � <?D?IR�L< u BE>�QCQCJP>'JPD?I?JLDø�1BE> BXORJ�{ JL>�D �Ö BXß?U }BED?FX{ ºÑÂªQSJ �� � K'QSD?IøQCDhI?QSJLK�JLOewyBEASA1IHQCJ�;=JL>ÁØ��BEASACK'A }BED?FGJP¡8¢ �¤£ ûÕ� ú ¢ �¤£ é¼I?JL>�wÅJLU?ASJL>�I?JP>Õ;=JP>���BEASACK�A }BED?FEJ�É ¢ �¤£¥ é9I?QSJ
QCD u BE>'QCBED¤{ J4Ã&BXK'K'J}Ë¦¢ �¤£
<?D?I\IHJL>'JPDñwyJPU?ACJP>iÉ ¢ �¤£§ IHJL>èJPQCDE�PJLACDHJLDgÒoØÁÃ�JLK v D±ØÁ�$BEDHI?QCIÅBN{ JLD=º�wy>�JLQSJ��.BX> BEO�JP{'JL>èK�QCD?ID?JPß-JPD I?JP>oO�QS{�{ ASJL>'JPDø;=JL>Ï��BEACASK }BEDHFGJ¥� ú �1BE> BXORJ�{ JL>��P<?>�|�JLK�T,U?>'JPQCß?<?DHF&I?JP>�Ã�BEK'K�JLD±Øq<?D?I;=JL>Ï��BEACASK'A }BED?FGJPD±Ø Ü³JP>�{ JPQCAS<?D?FGJPDèI?JLKx�xD¤{'JL>'FE>'<?D?IHJLKLé=�.BE>'BEO�JP{ JP>YI?JL>qÃ&BEK�K'JLD u JL>�{'JLQSAC<?D?FÕI?JLK
2±QSFGDÅBEASK�<?D?I�wÅJLU?ASJL>ÏØ62±MNBEACQSJL>�<?D?FGKÏ��BEM¤{ v >�JLDl¨Pº{��UÅBN{YI?QCJ$w v >�O��û �Á¿�»��@���cê © ³ � ª êqL ³ � ª _U�@�}êV© ä ª¬« êVL ä ª¬« �ôæG�
Ý v ß-JPQ��@�hI?JP>Y�xD¤{ JP>'FG>�<?D?IÅBXDz{'JLQSA=QCKÏ{ º<© ³ � ª <?DHI­L ³ � ª ßE�PÝ$º?© ä ª
« <?D?IfL ä ª
« K'QSD?I
I?QCJª�.BE>'BNØO�JP{ JP>'QSK'QCJP>'<?DHFGJLD4I?JL>ª;=JL>Ï��BEACASK'A }BXD?FGJLD�Ø³<?D?I�Ã&BEK'K�JLD u JP>�{'JLQCAS<?D?FGJPD uGv D=2±QCFGD?BEA+<?D?I&�xD¤{ JP>ÏØFG>�<?D?I(º$ÂªQSJÑÃ&BXK'K'JPD u JL>Ï{ JPQCAC<HD?F�IHJLK�2±QSFGDÅBEASK�ÝYQS>'IhI?<H>'T,UhJLQSD?J�V$BE< ì Ø�wÅ<?D?M¤{ Q v D&ßäJLK�T,U?>'QSJ�ØßäJLD(é�I?QCJ&I?JLK���Dz{'JL>�FG>'<?DHI?JLK�I?<?>�T,UgJLQCDHJøV$JP> BEIHJEº��xO I?JLO �xO�K�{,BXD?IgÀ�JPT,U?Dz<?D?F��L<{ >'BEFGJPD(éHIÅBXK'K Æ JPI?J$Ã�JPK'K'<HD?F�I?JL>�QSD?I?Q u QSI?<?JPACACJPDè;=JP>���BEASACK�A }BED?FEJ�O�QS{9JLQSD?JLOêwÅJLUHACJL>9ß-JPUÅBX� {'JP{QCKÏ{ é�ÝYQS>'ImI?QSJh;=JP>���BEASACK'A }BED?FGJPD u JL>Ï{ JPQCAC<HD?FÄIHJLK}2±QSFGDÅBEASKRI?<H>'T,UgJLQSD?J�wyBEA|{ <?D?FÄJLQSD?JL>Õ@�ù±Ð v ØD?JPDz{'QÙBEA|�·<?D?M¤{ Q v D4ORQ|{xJPQCD?JP>WV$BE< ì Ø�wÅ<?D?M¤{ Q v D�ß-JPK'T,U?>�QCJLßäJLD=ºªÂªQCJ�;=JL>Ï��BEACASK'A }BED?FGJPD u JL>Ï{ JLQSAC<?DHFI?JPK���Dz{'JL>�FG>'<?DHI?JLK¼ÝYQC>'I�I?<H>'T,UÕJPQCD?J­2±<HORO�JYBE<?K³I?>�JLQä@.ùHÐ v D?JPD¤{ QÙBXAS�·<?D?M¤{'Q v D?JPD�<?D?I�JLQCDHJL>V$BE< ì Ø�wy<HD?M¤{ Q v D ÐÅBX> BEO�JP{'JL>'QSK'QSJL>�{Lºñ;-Ý�JPQqI?JP>è@.ù±Ð v D?JLD¤{ QCBEAS�·<HD?M¤{ Q v D?JLDmßäJLK�T,U?>'JPQCßäJLD\I?QSJÜ³JL>Ï{ JPQCAC<HD?F4� }<H>*Ð v K'Q|{ Q u JR;=JL>Ï��BEACASK'A }BXD?FGJLD=é�JPQCD?JR@.ù±Ð v DHJLD¤{ QCBEAS�·<?DHMz{'Q v D�I?QSJ�Ü³JP>�{'JLQCAS<?D?F�� }<?>;=JL>Ï��BEACASK'A }BED?FGJPD F ¾Hº ÂªQCJ�V$BE< ì Ø�wÅ<?D?M¤{ Q v DµßäJLK'T,UH>'JLQSßH{�I?QCJèÜ³JP>�{'JLQCAS<?D?FhI?JPK��xD¤{ JP>'FG>�<?D±ØI?JPK�I?<?>�T,U ð Ð?> v O�ÐH{'J ð ëyìXíÎß
�PÝ$º
íq�à½Gõ³��é"Ý9JLACT,UHJÕI?QS>'JLM¤{*QCD�I?JLD�Ö9×ÖHØÁ� v ASACQSK'Q v D?JLD�JPD¤{ K�{'J�ØU?JPD(º³@�QCD
Þ®_¯_Î��> v FE> BEO�O�ß-JP>'JPT,U?D?JP{�I?QCJ��µBXU?>'K�T,U?JLQSD?ACQST,U?MEJPQS{ K�I?QCT,U¤{'J¯�4<?DHIèORQSD?QCO�QCJP>�{I?QSJf� v FXØ6�+QCMXJLASQCU v�v I±�·<?D?M¤{ Q v D � ºÑÂªQCJLK�JL>WÜ v >�F¤BED?FèÝYQS>'IøQCO�w v >�{ ACBE<H�·JPD?I?JLD�BEASK ð w.QS{ ð ß-J�Ø
�LJPQCT,U?DHJP{ éÅI?B�UHQCJL>�ß-JPQ=I?QSJW� BEU?>'K�T,U?JLQSD?ACQST,U?MEJPQS{'K'I?QST,Uz{'JP�·<?DHMz{'Q v D�BED�I?QSJWÂWBX{ JPD ð BXD?FGJLÐ?BEK'KÏ{ ðÝYQC>�I(º�ÂªQCJRw.QS{ÏØÁ��> v �PJLI?<H>*A }BE<H� {��L<?D }BET,U?K�{:� }<H> Æ JLIHJLDµJPQCDE�PJLACDHJLDkÂWBX{'JLD?K'BX{®�ÕQCD O�JLUH>'JL>�JLD
2±T,U?>�QS{�{ JLD�BXß(¸è;=<HJL>'KÏ{:ÝYQC>�IµACJPI?QCFGASQCT,U�JLQSD�w.QS{�BEDkI?QSJ
Ã&BEK�K'JPD u JL>Ï{ JLQSAC<?DHFÄI?<H>'T,U?FGJ�� }<?U?>Ï{ ºÂWBEßäJLQ"ÝYQC>�I�I?JL>q�xD¤{ JP>'FG>�<?D?IhQSD�I?JLDøÂWBN{ JLD�I?<?>�T,U�JPQCD?JPDò2±T,U?DHQS{'{ªBE<H�³I?QSJ:;=JP>���BEASACK'A }BED?FGJ>'JPI?<E�PQCJL>Ï{ ºÑá�O �PÝ9JLQS{'JLDA2±T,U?>�QS{'{WÝYQS>'IøI?JP>$w.QS{$BXD�IHQCJ�;=JL>Ï��BEACASK'A }BED?FGJPD u JL>Ï{ JLQSAC<?DHFÕI?JPK*��D±Ø{ JP>'FG>�<?D?I?JPKWQCDhI?JPDb2±JLQ|{ JLDzß }BXD?I?JL>�DøI?JL>oÃ&BXK'K'JPD u JL>Ï{ JPQCAC<HD?F�IH<?>'T,U?FEJP� }<?U?>Ï{ º*ÂªQCJPK'JÑßäJLQSI?JLD
2±T,U?>�QS{�{ J&IHQCJLDHJLD`ASJLI?QSFGACQST,U�IÅB/�L<=é�2�{,BE>Ï{�Ý�JP>�{'J�� }<?>�I?JLD`K'QCO�<?AS{ BED?JLD w.Q|{ÕBXDgÃ&BEK�K'J�ØÑ<?D?I;=JL>Ï��BEACASK'A }BED?FGJPD u JL>Ï{ JLQSAC<?DHFGJLDH�P<&FGJ�ÝYQCD?D?JPD(éäß-JPQ+I?JLO3BEASACJW�1BE> BEO�JP{'JL>YÝYQCJPI?JL>Y�·>'JPQ u BX>'QCQSJL>Ï{Ý9JL>'IHJLD(ºg@�QCDdK�{ BEß?QSACJL>�w1QS{�M v D?D¤{ J�� }<H>Õ½øÒ Ô Øo<?DHI�
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´ ± → J/ψµ  K±;  J/ψµ  → µ¶ + µ¶ -
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· ±;  ψµ (2S) 
·

→ µ¶ + µ¶ -

B± → ψµ (2S) K
· ±;  ψµ (2S) 

·
→ J/ψµ  π¸ + π¸ -

B± → J/ψµ  K*±;  J/ψµ  → µ¶ + µ¶ -

B0 → J/ψµ  KS
0;  J/ψµ  → µ¶ + µ¶ -

B
´ 0 → J/ψµ  K*0;  J/ψµ  → µ¶ + µ¶ -
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��U?QCK�K'JPTP{'Q v D4FGQ u JLKxBED v~u JL> u QSJPÝ v ��ÐÅBE>Ï{ QSTLACJWÐHUz��K�QCTLK�ÝYQS{'U�JPORÐ?U?BEK'QSK v D4{'U?JW{ v Ð?QSTLKY>'JPACJ�Ø
u BED¤{q� v >Y{ U?J�ORJLBEK'<?>�JLO�JLD¤{ªIHJLK'TP>'QSß-JPI�QCD&{'U?QCK�I?QSK'K'JP>�{ BX{ Q v D(º � � {'JL>ªBRß?>'QSJP��QSDz{'> v I?<?T�{ Q v DQCD¤{ v {'U?JYßÅBEK'QST�T v DHTLJLÐ±{ K v �-{'U?JØ@>2�{ BED?IÅBE>�IèÃ v I?JPAj@?éG{'U?JYÐ?> v I?<?T�{ Q v D(é¤UÅBEIH> v D?Q�� BX{'Q v DÑBED?II?JLTLB � v ��´­¯�<?BE>'MzK�QCK�I?QSK'TL<HK'K'JPI(ºÙÛÚ%Ù ÜcÝ¦Þ ßià±áãâ¦ä�áãåæä ç èãäãÞQé èãê ëìáíå�àfîqïPé�Þ ëðÝ�ñóò<î.ï�ò
��U?J�2�{ BED?IÅBE>�I�Ã v I?JLA���2?Ã&�9I?JLK�TL>�QCßäJLK�{'U?Jq�·<?D?I?BEORJPD¤{,BEAäÐÅBE>Ï{ QCTPACJPK�BED?IR{ U?JªQSD¤{ JL>'BETP{'Q v DHKß-J�{�Ý�JPJLD�{ U?JPO�º1á {�QCK1ß?<?QSAS{��·> v O�ORBED¤�*{'U?J v >�JP{'QCT BXAHBEDHI:J�ù±Ð-JP>'QSORJPDz{ BEAHKÏ{ <?IHQCJLK.I?<?>'QSD?Fq{'U?JAÙBEKÏ{�I?JLTLBEI?JLK.BED?IoQCK"QCDoJ�ù±TPJLACASJLD¤{1BETLT v >'IoÝYQS{'U�BEASO v K�{"BEASA¤TL<?>�>'JPDz{1IÅBX{ BHº���U?J¼�·<HD?IÅBEO�JLD¤{,BXAÐÅBE>Ï{ QCTPACJPK�BE>'JhTPAÙBEK�K'QSå?JLIËBETLT v >'I?QSD?Fk{ v { UHJLQC>
QSD¤{ >'QSD?K'QSThBED?FE<?AÙBE>
O v O�JLD¤{ <HO�é�{ UHJ�K�Ð?QCD=º�.BE>Ï{ QSTLACJPKoÝYQ|{ U�UÅBEA|�ÙØ�QCD¤{'JLFGJP>WK'Ð?QSDµBE>�J�TLBEACASJLIø�·JL>�ORQ v D?KoBED?IÄÐÅBE>�{'QCTPACJLKWÝYQ|{ U�QCD¤{ JPFGJL>oK'Ð?QSDBE>'J�ß v K v DHKLº���U?J��·JL>'O�Q v D?K¼BE>'J�I?Q u QSI?JLI�QCD¤{ v ¯z<ÅBE>'MzK�BED?IÕASJLÐH{ v D?K³ÝYU?QCT,UÕBE>'JxBE>�> BED?FEJLIÕQSD{ U?>�JLJ�FGJLDHJL> BN{ Q v D?K�{ UÅBX{¼BX>'JYK'QSORQSAÙBE>1QCD�J u JL>��RBX{�{ >�QCß?<H{'J�J�ù±TLJPÐH{�{'U?JLQS>�OÕBXK'K'JPKª�·�.BXß?ACJ$¿Gº|¿~��º
�+JLÐH{ v D?KÑBX>'J�I?QC>�JLTP{'AS� v ßHK'JL> u BEß?ACJ�QCDÄDÅBX{'<?>'JXº�wÅ>�JLJã¯�<?BE>'MzKÑU v Ý9J u JL>:BE>�JRD v { v ß?K'JP> u JPI(éB���BXTP{WÝYU?QST,U QCK$BN{'{ >�QCß?<±{ JLIø{ v {'U?J�DÅBX{ <H>'J v ��{'U?J�K�{'> v D?F4QCD¤{'JL> BXTP{ Q v Døß?QCDHI?QCD?Fè{'U?JLOe{ vOÑ<?A|{ QCÐHACJP{'KLº
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�·JL>�ORQ v DkFGJPD?JL>'BX{ Q v D?K v ��{ U?Jv2�{ BED?IÅBE>�ImÃ v I?JPAàºk��U?J}¯z<ÅBED¤{ <HODz<?OÑßäJL>'K v ��{'U?JR{'U?QC>�IÄT v O�Ð v DHJLD¤{�ô ¶ v �9Ý�JLBEMøQCK v K'Ð?QSD(é"Ý�JLBEMøUz��ÐäJL>�T,UÅBE>'FEJ õ BXD?IÄ{'U?JT,UÅBE>�FGJ ö BE>'J$FGQ u JLD=º���U?JP�4BE>�J$>'JLACBX{ JPI�ßz� ö ûüô ¶ _ Ú² õ ü
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Ã&BETP> v K�T v ÐHQCT:ORBX{'{'JL>ªT v D?K'QSK�{'K v �¼{'U?J:�·JL>�ORQ v D?K v �9{'U?JÑåÅ>'KÏ{oFGJLD?JP> BX{'Q v D=º*��U?J:åÅ>�K�{$FGJPD±ØJL>'BX{ Q v D QSD?TLAS<?I?JPK�{ U?JÕ<?Ðg� B �oBED?IkI v ÝYDñ� C ��¯�<?BE>'MzKÑ{ U?BX{:BE>�JR{'U?JèT v D?K�{'QS{ <HJLD¤{ K v ��{'U?JÐ?> v { v DHKxBXD?I&D?JP<H{ > v D?K�QCD
{ UHJ*Dz<?TPACJL<HKqBEDHI�{ UHJoJPACJPTP{ > v D�BXD?I�Q|{ KYD?JP<H{ >�QCD v º¼��U?J�¯z<ÅBE>'MzK
v ��{'U?J�K�JLT v D?IhFGJPD?JL>'BX{ Q v D�BE>�Jo{'U?J�T,U?BE>'O ���P��BXD?I&{ UHJ�K�{'> BEDHFGJ
���N��¯z<ÅBE>�M�KPé-{'U?J�ASJLÐH{ v D?KBE>�JÕ{ U?J
O�< v D�BED?IkQ|{ KÑDHJL<H{'>'QCD v ºø��U?J
ÐÅBE>Ï{ QCTPACJPK v ��{ UHJ
K'JLT v D?IdFGJLDHJL> BN{ Q v DµI?JLTLB � u QÙB{ UHJ*Ý9J BEM4� v >'TPJ*{ v { U?J3¯�<?BE>'MzK$BED?I&ACJLÐ±{ v D?K v ��{'U?J�åÅ>�K�{ªFEJLD?JP> BX{'Q v D(ºxá�D�DÅBX{'<?>'JXé=OÑ< v D?KBED?I4ß v <?D?I�K�{ BX{ JPK v �Z��¯�<?BE>'MzKLé?{'U?J$MNB v D?KPéÅT BED4ß-J v ß?K'JP> u JPI�QCD
T v K'O�QCTW>'B ��BEQC>�K'U v Ý9JL>'KÝYU?QST,U:BE>'J9QCD?IH<?TLJPIÑß¤��U?QSFGU�JPD?JL>�FE�oT v K�ORQST9Ð?BE>�{'QCTLASJLK�U?QS{�{ QSD?F�{'U?J�BN{ O v K'Ð?UHJL>'JXº.��U?J9{ U?QS>'IFGJPD?JL>'BX{ Q v D
T v DHK'QCKÏ{ K v �"{ UHJWß v {�{ v Oe��´���BED?I
{'U?Jª{ v Ð�������¯z<ÅBE>'MzK�BEK�Ý9JLASA+BEK�{ UHJ ú ASJLÐH{ v DBED?I�Q|{ K�D?JP<H{ >�QCD v º.��U?JPK'J�ÐÅBE>�{'QCTPACJLK.T BED�ßäJ�Ð?> v I?<?TPJLIRBX{�ÐÅBE>Ï{ QSTLACJ�BETLTPJLACJP> BX{ v >'KPº�w v >�J u JP>��T,UÅBE>�FGJLI ÐÅBE>�{'QCTPACJÑ{ UHJL>'JRQCKoBED BEK'K v TPQÙBX{'JLI�ÐÅBE>�{'QCTPACJ:ÝYU?QCT,UÄQCK$QCDÄBEASA�>'JLK�Ð-JPTP{'KLé�J�ùHTPJLÐH{�� v >{ UHJ v Ð?Ð v K'Q|{ J�K'QSFGD?JPI�T,U?BE>'FGJXézQCI?JPDz{'QCTLBEA±{ v {'U?J�ÐÅBE>Ï{ QSTLACJ�QS{ K�JLA|�Áº1��U?JPK'JxBEK'K v TPQÙBX{'JLI�ÐÅBE>Ï{ QSTLACJPKBE>�JÕT BXACACJPIµBED¤{'QCÐÅBE>Ï{ QSTLACJPKLº
��U?JèBED¤{ QCÐ?BE>�{'QCTLASJLK v ��{'U?JÕD?JPF¤BX{'Q u JRT,UÅBE>�FGJLIkASJLÐH{ v D?KÑBX>'JR{'U?JÐ v K'Q|{ Q u JRT,U?BE>'FGJPI�BED¤{ QSACJLÐ±{ v D?KPé�JEº F?º4{ U?JRÐ v K�QS{'> v D ó�ð`ÝYU?QCT,UµQSK*{'U?JèBED¤{'QCÐÅBE>Ï{ QSTLACJ v ��{'U?JJLASJLT�{ > v D&óXò"ºá�D¤{ JP> BET�{ Q v D?K:ß-J�{�Ý�JPJLD��·JL>�ORQ v D?K�TLBED�ß-J
IHJLK'TP>'QSß-JPIdß¤�Ä{ U?J
J�ùHT,U?BED?FGJ v ��ß v K v DHKÑÝYU?QCT,UBE>�JÑ{ U?JP>'JP� v >'J�BEASK v T BXACACJPIã@E� v >�TLJ:T BX>'>'QSJL>�K2@?é(JXºýFHºÑQCKq{'U?J�JLASJLTP{'> v ORBEFGDHJP{ QST*� v >�TLJ:ßäJP{�Ý9JLJPDT,UÅBE>�FGJLI�ÐÅBX>�{ QSTLASJLK�O�JLIHQÙBX{'JLI
ß¤�èÐ?U v { v DHK�ÝYU?QCT,U�UÅB u JWK'Ð?QSDh¿$BED?Iè{ Uz<?K�BE>�Jªß v K v DHKLº���U?J� v <?>9MzD v ÝYD��·<HD?IÅBEO�JLD¤{,BXA-QSDz{'JL>'BETP{'Q v D?K�BE>'JxACQSK�{ JPIèQCDR�.BXß?ACJ*¿Gº¢½${ v FGJ�{ U?JP>�ÝYQS{'UÕ{ UHJLQC>9T v >ÁØ>'JPK'Ð v D?I?QSD?F�ß v K v D?KPº

á�Dz{'JL>'BETP{'Q v D | v K v D?K 2���ORO�JP{'>��èFE> v <?Ð QCD¤{ JP> BET�{ Q v D
T v <?ÐHACJLK�{ v
K�{ > v D?F Ú:FGAC< v D?K�î 2H���ôþ¤� ¯z<ÅBE>�M�K
Ý�JLBEM � Ô é$·�Ó 2H���à½G� ¯z<ÅBX>'MzKLéyACJPÐH{ v D?KJLACJPTP{'> v ORBEFGD?J�{ QST � �Ñ�Á¿~� ¯z<ÅBX>'MzKLéyACJPÐH{ v D?KV$>'B u Q|{,BX{'Q v D VW> B u QS{ v D
� 2E¹���þHéS¿�� ¯z<ÅBX>'MzKLéyACJPÐH{ v D?K

�1BEß?ACJ*¿GºÛ½±¸���U?Jq� v <?>�MzD v ÝYD
�·<?D?IÅBXORJPDz{ BEAäQCD¤{ JP> BET�{ Q v D?K9ÝYQ|{ UR{'U?Jªß v K v D?K�O�JLI?QCBX{ QSD?Fo{'U?JQCD¤{'JL> BXTP{ Q v D?KPº³V$>'B u Q|{,BX{'Q v D:QSK9D v {¼QCD?TPAC<?I?JPIÕQSD�{'U?JÎ2HÃ ß?<H{9QCK³ACQSK�{'JLI�� v >�{ U?JxK BEMXJ v �=T v O:ØÐ?ASJP{ JPD?JLK�KLº¼��U?J*V$>'B u Q|{ v D�QSK�{ U?JR��U¤��Ð v { U?J�{ QST BEAÙ��ß v K v D
{ >'BED?K'O�QS{�{ QSD?FÑ{ U?J$QSDz{'JL>'BETP{'Q v D(º

w v >"B�{ U?J v >'J�{ QST BEA¤I?JPK'TP>'QCÐ±{ Q v DoQ|{"UÅBEK"Ð?> v~u JLDÑ>�J BEK v DÅBEßHACJ�{ v T v D?K�{'>'<?T�{�B��"BEFG>'BED?FGJ�I?JPD?K'Q|{��K'QSORQSAÙBE>9{ v {'U?J¤�"BEFG>'BED?FGJ$�·<?D?T�{ Q v D&QSD&TLACBEK'K�QCTLBEA"Ð?U¤�±K�QCTPKLºÐ¹ªD?J*K�{ BE>�{'KqÝYQS{'U�BRIHJLD?K�QS{��4� v >�·JL>�ORQ v D?K�ÝYQ|{ U v <±{�{'U?JoQCD¤{ JP> BET�{ Q v D?KYß-J�{�Ý�JPJLD�{ UHJLO4º���U?JoQCD¤{ JP> BET�{ Q v D?K�BED?I�T v >�>'JLK�Ð v D?I±ØQCDHF�ß v K v D?KÑBE>�JR{'U?JLDµQSD¤{ > v I?<?TPJLIµß¤��>'Jj¯z<?QC>�QCD?F4{ U?JN�"BEFG> BXD?FGJ�I?JLD?K�QS{���{ v ß-JRQCD u BE>'QCBED¤{ÝYQS{'U&>�JLK'ÐäJLT�{ª{ v TLJP>�{,BXQCD&FE> v <?ÐHK v ��F¤BE<?FGJ${ >'BED?KÏ� v >'ORBX{ Q v D?KPº � ACA+MzD v ÝYDhQSDz{'JL>'BETP{'Q v D?K v �{ UHJ¥2?Ã TLBED&ßäJ�IHJLI?<?T�{ JPIhßz�4>�J�¯z<?QC>�QCD?F�A v T BXA+F¤BE<?FGJ�Ø�QSD u BE>�QÙBEDHTLJWÝYQS{'U&>'JPK'ÐäJLT�{ª{ v { v {'U?JK���O�ORJ�{ >Ï��FG> v <?Ð?K³���Ï¿~��é>2H���à½G�.BXD?Iã2H�Ñ��þ¤��º.��U?J�K�{'> v D?FWQSD¤{ JL>'BETP{'Q v D�QCK�I?JPK'TP>'QCßäJLI�ß¤��{'U?J
4ª<ÅBED¤{ <HOêÞ�U?> v O v IH��DÅBEO�QCTLK���4$Þ�Â$��<?K'QSD?Fo{'U?JYÐ?> v Ð-JP>�{�� v �=T v A v <?>t2H���ôþ¤���4FE> v <?Ð�K���O:ØO�JP{ >Ï�Gº�4W<?BE>'MzK�BEDHI:FGAC< v D?K.TLBE>'>Ï�*{'U?QCK1T v A v <?>.ÐH> v ÐäJL>Ï{��Gº���U?J9Ý�JLBEMÑBEDHI:JLACJPTP{'> v ORBEFGD?J�{ QSTQCD¤{'JL> BXTP{ Q v DøBE>�J�<HD?QSåÅJPI�{ v { U?J�JLASJLT�{ > v Ý9J BEMhQSD¤{ JL>'BETP{'Q v D�{'> BEDHK'O�QS{'{'JLIøß¤�h{ U?J�J�ùHT,U?BED?FGJ
v �"{ UHJ5· Ó é�� Ô BED?I��&ß v K v D?KLº³��U?J$JPACJLT�{ > v Ý9J BXMÕ{ U?J v >��èQCD uGv A u JPK�{ U?J32H���à½G� ù�� �Ñ�Á¿~���FG> v <?Ð(ºYwÅJL>�ORQ v D?KYT BXD�J�ù±QCKÏ{qQSD�B�K�{,BN{ J v ��ßäJLQCDHFi@GASJP� {ÏØ�UÅBEDHI?JLIl@ v >y@G>'QSFGU¤{�Ø�U?BED?I?JPIl@��·J�ùzØ
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TLJPÐH{�� v >³D?JP<H{ >�QCD v K¼ÝYU?QCT,UèBE>'J v D?AS��ASJP� {ÏØ�UÅBEDHI?JLIRQCD�{ U?JÎ2?Ã���º���U?J±�kQSD�{'U?JÐ2H���à½G�³FG> v <?ÐORJLBED?KPé?{ UÅBX{�{ U?J$QCD¤{'JL> BXTP{ Q v D�B@×-JLT�{ K v D?A|�ÕASJP� {�Ø UÅBED?IHJLI
�·JL>�ORQ v D?KLº õ QCK�{ UHJªÝ�JLBEM
U¤�±ÐäJL>ÁØT,UÅBE>�FGJEéHB3¯z<ÅBED¤{ <HOêDz<?O�ß-JP>�K'QSORQSAÙBE>�{ v { U?JxJLACJPTP{'>'QCTYT,UÅBX>'FGJXº�á {�QSK9>�JLAÙBN{ JLI�{ v { U?JxJLASJLTP{'>'QSTT,UÅBE>�FGJ ö BEDHI�{'U?Jq{'U?QC>�I
T v O�Ð v D?JLD¤{ v �+{'U?JªÝ9J BEMRQCK v K'Ð?QSD�ô ¶ ÝYU?QST,U4QSK�B¤¯z<ÅBED¤{ <HO Dz<?O:Øß-JP>ªK'QSORQSAÙBE>�{ v { U?J�K'Ð?QSD(ºª��U?J:KÏ{ > v D?FèQCD¤{'JL> BXTP{ Q v D(é-T BE>�>'QCJPI�ß¤�&{'U?JÑFGAS< v D?KPé=QCKxI?JLK�TL>�QCßäJLIBEI?Jj¯�<?BX{ JPAS�
ß¤�
{ UHJ54$Þ�ÂÑº?��UHJ*Ð?> v ÐäJL>�{'QCJPK v �1{'U?J3·ÎÓ�BXD?I&� Ô ß v K v D?KYU v Ý�J u JL>qBE>'J$D v {I?JLK�TL>�QCßäJLI�T v >�>'JPTP{ A|� ß¤�Ä{ U?J
JPACJLT�{ > v Ý9J BXMÄ{ UHJ v >Ï�µK'QSD?TLJè{'U?JP� UÅB u J
>'BX{ U?JP>ÑU?QSFGUkOÕBXK'K'JPKBED?I&{'U?J�QSD¤{ > v I?<?T�{ Q v D v ��OÕBXK'Kx{'JL>�ORKxQCD¤{ v { U?J*JLACJPTP{'> v Ý�JLBEMv��BXFG> BEDHFGJ*IHJLD?K�QS{��4ACJLBEI?Kx{ vD v D±Ø >'JPD v >'ORBEASQ�� BXß?ACJ�I?Q u JP>'FGJPD?TLJPKLº���U?JP>'J�� v >'J�B�D?JPÝk� v >'ORBEACQSK'OËÝ�BEK�QSD¤{ > v I?<?TPJLI*QCD*ÝYUHQCT,U{ U?JPK'J�I?Q u JL>�FGJLD?TPJLK*I v D v {*BEÐ?ÐäJ BE>Pº:á�D�{'U?QCKª� v >'ORBEACQSK'O3QS{WQSK$BEK'K�<?ORJPIÄ{'UÅBX{W{ UHJ u BE>�Q v <HKÐÅBE>Ï{ QCTPACJPKWQCD¤{ JP> BET�{WÝYQS{ U�B
D?J�Ý {���Ð-J v �9K'TLBEAÙBE>ªå?JLACI=é+T BEASACJLI�{'U?J��xQSFGFGKªåÅJPACI(é(ÝYU?QST,UÄU?BEKB
D v D±Øu�LJL> v
u BXTL<?<?O�J�ù±Ð-JPTP{ BX{ Q v D u BXAC<?Jã¼ Ô º � T v D?K'Jj¯�<HJLD?TPJ v �³{ U?J���QCFGFGKxåÅJLASI�QSKª{ UÅBN{{ U?JP>'JYQCK³BXD�JPACJPTP{ >�QCTLBEACA|�*DHJL<H{'> BEAÅK�Ð?QCD±Ø�¾ªÐÅBE>Ï{ QCTPACJXéG{ U?JY��QCFGFGK�ß v K v DeL Ô º���U?J���QCFGFGK.ß v K v DUÅBEK�D v {Y�GJ�{qßäJLJPD v ßHK'JL> u JPI�QCD4J�ù±ÐäJL>'QSORJPD¤{ K�ß?<H{�K'JLBE>'T,U?JPKq� v >�Q|{�BE>'J*B�UHQCFGU�Ð?>�Q v >�QS{��Õ� v >{ U?J$<?ÐäT v ORQSD?F:T v ASACQSI?JL>�J�ù±Ð-JP>'QCO�JLD¤{'KLº@ u JLD�{ U v <HFGU4{'U?J32�{,BXD?IÅBE>�I�Ã v I?JPA�IHJLK'TP>'QSß-JPK�{'U?JW�·<?D?IÅBEO�JLD¤{ BEA+ÐÅBE>Ï{ QCTPACJPKYBED?I�{ U?JPQC>YQCD±Ø{ JP> BET�{ Q v D?K u JP>���Ý9JLASAàé+QS{qUÅBEK$ORBED¤���·>�JLJ�ÐÅBE>'BEORJ�{ JP>'KªÝYU?QST,U�U?B u J:{ v ß-J:IHJP{ JP>'O�QCD?JPIøßz�J�ù±ÐäJL>'QSORJPD¤{ º
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L�PqL WQT OQL�J¢OQa�L s OQZ Ñ 1 à s L �-Ø�Ö aKL Ô W Z'OMZhNKJ T'W L`OQa�L�N0O WQT N�J_[ÝL W_W L
] X N+OQZjOQa�L Ö L U�T O W ZhNX N"J X ú � I NKe�aKL
J£Z'[�OYR Ô X e T PkPSR Í5� 1 Ï Ñ)à þYþ Ô W Z�OQZhNKJjL T e�a 5 Ø� N+O X Ô W Z'OQZhN Ô W Z6] I e
O X ZhN � Í * � X J T e�e
Z s Ô P X JMaKL
]=�+RbL ú O WQT e
O X NKÒ Ñ�Í'à s L � Ô W Z'OQZhN�J`[ W Z s OMaKLÉ T'X N C X NKÒ T NK]Û] XkW L�e	O X N�Ò^OMaKL s ZhN+OQZ T e
Z ÔKÔ L W O T�W ÒhL	OQH ØÛ� N+O X Ô W Z'OQZhN�J T�W L Ô W Z6] I e�L�]X NÛOQa�L W L�J I PqO X NKÒ Ô W Z�OQZhN � N I e�PkL I JVe
ZhPkP X J X ZhNKJ T's ZhNKÒ sVT N+R�Z�OQaKL W J_L�e�Z'NK] T'W R Ô T'W O X e�PqL�J ØÖ aKL	R T'W L£L ú O WQT e	OQL
] T NK] [ÝZ4e I JML�] I J X N�Ò T e	R6P X NK] WMX e T PäP X OQa X I s s T ÒhN�L
O X e�PqL�NKJEe T�WMW R X NKÒ TÔKI PqJML
] à�Ø � É � T ú X T Päe I W_W L�N+O T NK] JML�N+O X N+OQZ�OQaKL A L�� I NKe�aKL W � Í o �y! T J_OMZ WQT Ò'L W_X NKÒ&J Xqs X P T'WX NbJ X©� LjOMZÓOQaKL � Z4ZhJiOQL W Ø�� L W L ! OMaKL s Z s L
N+O I s J Ô W L T ]=Z'[$OQaKL T N+O X Ô W Z'OQZhN�J T NK]bOQa�L��rL T�sL s=X O_O T N�e�L m T'W L W L�] I e
L�]��+RfOQa�L Ô W Z6e
L�JMJ0Z'[�JiOQZ4e�a T JiO X e=e�Z4ZhP X NKÒ � Í ( �yØ�Ö aKL T NGO X Ô W Z'OQZ'NKJT'W L=O WQT NKJi[ÝL W_W L�]ßOQZÆOQaKL � e
e I s I P T OMZ W C X NKÒ ÿ a X e�a X J�e�ZhNKe
L�N+O W_X e ÿ X OQa^OQa�L A L�� I NKe�aKL W Ø
� /26:a0/-&"�cbd��v�x:��x	�%�?¨) �v����*)Ø²� ��Ó�Ý|�fe��y{�~_v¢�Ü|���~iv���|	���w{%|Q}
~n|	���yx���~_~i�Ó %�y~_¨+�¥ � {�~Ù�'~_|:� ~i�����×��|	�%��~Ù���w�y{%~g��{%|	�y~Ù�h��|	��~.}
x	�� ���~nx�'6��{�~Ù�'~_|:�Ó�
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� L W L�J I e�e
L�JMJ XqU L X N´«_L�e	O X ZhNKJ T'W L§J_O T e c L�]bOMZhÒhL
OMaKL WnT NK]-e
Z6Z'PkL�]&[ I W OMaKL W ØnÖ aKL � e�e I s I P T OQZ We�ZhPqPkL
e
OQJ T N+O X Ô W Z'OMZhNKJ T O T�WQT OQL-Z'[ÙOYR Ô X e T PqPqR * ÏÛÑ)à þ )DÔ L W aKZ I W ØDÖ aKL cGX NKL	O X e0L�NKL W Ò'R�Z'[OQaKL T N+O X Ô W Z�OQZhNKJ X N=�rZ'OMa WMX NKÒhJ X J o s L �-Ø � aKL
N T J I a=e X L�N+O©N I s �\L W Z'[ T N+O X Ô W Z'OQZhN�JEa T J�\L
L�N Ô W Z6] I e�L�] ! OMaKL
R T'W LVO WQT N�J_[ÝL W_W L
] X N+OQZ�OMaKLÆÉ T'X N C X NKÒ ! T e
e�L
PkL WMT OQL
] OQZ Ñ 1 à s L �T NK] X N´«_L�e	OQL
] X N+OQZÆOQaKL Ö L U�T O W ZhN X N J X ú � I NKe�aKL
JbZ'[ÜOYR Ô X e T PkPSR * � 1 Ï Ñ)à þ ) T N+O X Ô W Z�OQZhNKJ2je XqW e I P T O X NKÒbe
Z I N+OQL W e�PqZ6e c ÿ X JML ØÖ aKL Ö L U�T O W ZhN � ýhà�� X J©OMaKLÓP T J_O�JiO T Ò'LÓZ'[�OQa�L T e�e
L�PkL WQT OMZ W e
Z s Ô PkL úwØÙB U L W Ñ)à'àhà J I�Ô L W e�Z'N Õ] I e	O X N�Ò � � Ö X ] X Ô ZhPqL s T ÒhNKL	OQJ � ý6Ñ
� e�Z4ZhPqL�] OQZ � ØÊ3 Þ I J X NKÒ"P X ûGI X ] a�L�P X I s T�W L I J_L�] OMZ�\L
NK] OMaKLd�\L T's J ØdÖ aKL
R T e�a X L U L T �rL�NK] X NKÒ , L
Pk]ßZ'[ � Ø � Ö L
JMP T ØdÖ aKL J IKÔ L W e
ZhNK] I e
O X NKÒOQL
e�aKNKZhPqZhÒ'R T PkPqZ ÿ J§J s T PkPqL WEsVT ÒhNKL
OMJ ÿ X OMa�PkL
JMJ�L
NKL W Ò'R�e
ZhNKJ I s Ô O X ZhN�OMa T N�NKZ WMs T P s T Ò ÕNKL
OMJ Ø^2 N�OQaKL Ö L U'T O W Z'N Ô W Z'OMZhNKJ T NK] T N+O X Ô W Z'OMZhNKJ T'W L�J Xks I PqO T NKL�Z I JMPqR T e
e�L
PkL WMT OQL
] IKÔOQZ ( àhà s L �-Ø\Ö aKL T e
e�L
PkL WMT O X ZhN X J Ô L W [ÝZ WMs L�] �+R o C0ø e TgU4X O X L�J�Z Ô L WQT O X NKÒ T O 1 ý É � � Øø Z I W Z�[�OMaKL s T ]K] T ÔKÔ W Z ú\ØjÑ�
Zý ÉÆL � L T e�a�OQZlOMaKL Ô W Z'OQZhN�L
NKL W Ò'R Ô L W Ô T JMJ T NK]�[ÝZ I W ]KZOQaKL&J T�s LD[ÝZ W OQa�L T N+O X Ô W Z'OQZhN�J ØEÖ aKL s ZhJiO Xqs Ô Z W O T N+O Ô T'WMT's L
OQL W Z'[ T Ô T'W O X e�PkL�e
ZhPkP X ]KL W !�\L
J X ]KL�J�OMaKL sVT ú Xqs I s e�L
N+OQL W�Õ Z'[ Õ�sVT JMJÜL�N�L W Ò�R ! X J©OQaKLDP I s=X NKZhJ X OYRlk Ø.Ö a�L&P I s=X NKZhJ X OYR X J]KL , NKL�]Ê�GR�OMaKL W L
P T O X ZhN ínmí ê

ó k u
ÿ aKL W L ö-oöYú X JlOQaKL WMT OQL T O ÿ a X e�a X N+OML WQT e
O X ZhNKJ-Z4e�e I W=T NK] u X J-OMaKL�OQZ�O T P§e W Z'JMJdJML
e
O X ZhNÌ X NÆe s ��Î	ØÙ� OjOQaKL Ö L U�T O W ZhN ! OMaKL�P I s=X N�ZhJ X OYR X JÜe�ZhN+O W ZhPkPqL�]��+R"JML U L WQT P Ô T'WMT's L
OQL W J ù

k ó mqp*m vp  ¸ )� ß usr¢ust
mqp T NK] m vp T'W L©OQa�L�N I s �\L W Z'[ Ô W Z'OMZhNKJ T N�] T NGO X Ô W Z'OQZ'NKJ Ô L W � I N�e�a !4� X JnOQa�LÜN I s �\L W Z'[� I NKe�a�L�J Ì�3hÎ T NK] ¸ ) X JjOQaKL W L U ZhP I O X ZhN"[ W L ûGI L
NKe
R Ì�
 1 à c � � Î:Ø usr T NK] ust e�a T'WQT e	OQL WMX©� LOQaKL s T I J_J XkT N �rL T's Ô W Z , PkL X N � T NK]vu Ì�
ÀÍ5� 1 ÏÛÑ)à4@ � e s Î:ØDÖ aKL Ô L T'cÆX NKJiO T N+O T NKL�Z I JP I s=X N�ZhJ X OYRD] I W_X NKÒ CjI N 2 �lL ú e�L
L�]KL
]wk ó ÍÙÏlÑ)à � þ e s @4� J @ þ Ø�Ö aKL X NGOML�Ò WMT OQL
]-P I s X NKZhJ X OYRe�ZhPqPkL
e
OQL
]"�GR ��A�ø ] I WMX N�Ò CjI N 2 Z�[�OMaKL Ö L U'T O W Z'N X JÜJMaKZ ÿ N X N ø X Ò I W L Í6Ø�Í6Ø
��¸(� º¼»�½ ¾yx N z Èv{b½bÅ"Ç
Q ½SLÆÄ
Ö aKL ��A�ø�A L
OML�e
OMZ W � ý+Í%� � ý_ý%� X J T-s I PqO X ÔKI W Ô Z'JML Ô T'W O X e�PkL£]KL
OML�e
OMZ W OQZ s L T J I W L s Z s L�N ÕO I s ! L�NKL W Ò'R T NK]�OYR Ô L"Z'[ Ô T'W O X e
PkL
J Ô W Z4] I e
L�] X NMq 9q®e
ZhPkP X J X ZhNKJ T O r ð ó Ñ1� o Ö L �lØ.2 OX J T ÔKÔ W Z ú XqsVT OQL�PSR Í * s PkZhN�Ò !£Ñ)à s a X Ò'a T N�] ÿ L X Òha�J T �rZ I O 1 àhà'à OMZhNKJ Ø � e�ZhPqP X ]KL W]KL
OML�e	OQZ W e T N�NKZ'O Ô W Z U4X ]KL�e
Z s Ô PkL
OML Ì � ß J_OML WQT ] X T N Î JMZhP X ] T NKÒ I P T'W e
Z U L WMT ÒhL T�W Z I N�]ÆOMaKLX N+OQL WQT e	O X ZhN Ô Z X N+O Ø£Ö aKL-L s Ô a T J X J£Z'[ ��A�ø X J�ZhNfe�L
N+O WQT Pne�Z U L WQT ÒhL ! L ú OML�NK] X NKÒ�[ÝZ W ÿ T�W ]T JÓ[ T'WDT J X J Ô WMT e
O X e T P Ø�Ö aKLbOQL WMs 3 e�L
NGO WQT P 3 W L	[ÝL W JÓOMZ�OQaKLb] XkW L
e
O X ZhNfZ W OQaKZ'ÒhZhN T P�OQZ�OMaKL�\L T's P X N�L !�ÿ a�L W L T J 3 [ÝZ W ÿ T'W ] 3 Xks Ô P X L�J©J sVT PkP T N�ÒhPkL
J ÿ X OQa W L�J Ô L�e	O�OMZbOQaKL��rL T's P X NKL Ø��A�ø a T J T e
R4P X NK] W_X e T P6ÒhL
Z s L
O W R T N�] X J.OQaKL W L	[ÝZ W LÜ�rZ'OQa T ú XkT PkPSR T NK]b[ÝZ W ÿ T'W ] � � T e c ÿ T'W ]J_R s=s L	O WMX e Ì J_L�L ø X Ò I W L Í6ØLý+Î	Ø&A L
OML�e	O X Z'NfJ_R4J_OML s J T�W L T'W_WQT N�ÒhL�]^e�Z'NKe�L
NGO WMX e T PqPqR T'W Z I NK]OQaKL��rL T�s P X NKL Ø.ø X Ò I W L Í6Ø � JMaKZ ÿ J T e W ZhJMJbJ_L�e
O X ZhN�Z�[ÜOQaKL ��A�ø ]KL	OQL
e
OQZ W Ø^Ö aKL X N�NKL W�Õs Z'J_O ]KL
OML�e
OMZ W e
Z s Ô ZhNKL
N+O X J=OMaKL ü X P X e�ZhN � L W OQL ú A L	OQL�e	OQZ W Ìþü4�q|�Î J I W_W Z I NK]KL�] �+R T}�~ a0/-&"�cbÙ|:��������v�x:��x	�%�?¨) %vy���*)®²� ��Ó�Ý|
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CDF Integrated Luminosity -- Run I  (pb-1)     
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On Tape

End of Run Ia   
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1 5 6
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End Run Ib
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�End Run 1 Feb. 19, 1996

ø X Ò I W L Í6Ø�Í ù Ö Xks L Ô W Z , PkL=Z'[©OMaKL=P I s=X NKZ'J X OYRÊ]KL
P XqU L W L�]Ú�+R^OQa�L Ö L U�T O W ZhN � ZhPkP X ]KL WDT NK]T e
e I s I P T OML�]"�+R�OQaKL ��A�ø L ú6Ô L WMXqs L
N+O�OMa W Z I ÒhaKZ I O C�I N 2�Ø
U L W OML ú O Xqs L Ô W Z´«_L
e
O X ZhN"e�a T's �\L W ÌÝ�ÓÖ+|DÎ T NK]�OQaKL � L
NGO WQT P Ö WQT e c4X NKÒ � a T's �rL W Ìy�©Ö��ÜÎ	!T P T'W Ò'L�] W_X [�O§e�a T's �rL W !Fý6Ø�Í s PqZhNKÒ !�ÿ X OMa T N X NKN�L W©WMT ] X I J§Z�[ à�ØLý s T NK] T N�Z I OML W©WMT ] X I JZ'[ Ñ'Øðý s Ø�ü4�q| T NK] �©Ö�� ÿ X PqPÜ�\LÊ]KL�J_e W_X �rL�] X N s Z W L"]KL	O T'X P�P T OQL W Ø Ö aKL �ÓÖ+| a T JÒhZ4Z6] W L
e�ZhNKJiO W I e
O X ZhN�e T Ô T � X P X O X L�J X NdOQa�L Wc�¤� Ô P T NKL T NK]�e T N��rL I J_L�]�OQZ W L
e�ZhNKJiO W I e
O�OMaKL� � Ô ZhJ X O X ZhN Z'[ X N+OQL WQT e	O X ZhN U L W O X e
L�J ÿ X OMa T N T e
e I WMT e
RÚZ'[ T �rZ I O Ñ s s Ø�Ö a�LVO WMT e cGX NKÒ

ø X Ò I W L Í6ØLý ù 2 JMZ s L
O WMX e U6X L ÿ Z'[�OMaKL ��A�ø ]KL
OML�e
OMZ W ] I W_X NKÒ CjI N 2�Ø
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J_R4J_OML s ! e
ZhNKJ X J_O X NKÒ^Z'[ ü4�q|-!.�ÓÖ+| T N�] �©Ö�� X JbPkZ4e T OQL�] X N+OQL W_X Z W Z'[ T J_ZhPkL
NKZ X ] s T Ò ÕNKL
O � ý � ��Ø.Ö a�LDJ IKÔ L W e�ZhNK] I e
O X ZhN�e
Z X P X JE]KL�J X ÒhN�L�]�OQZ Ô W Z4] I e
L T ÑhØ 1 Ö L�JMP T-sVT ÒhNKL
O X e , L�Pq]T O 1 à'àhà�� s Ô L W L
JÓ� I O ÿ T JDZ Ô L WMT OQL
] T O ÑhØ � Ö L
JMP T ] I WMX NKÒ C�I N 2�Ø?Ö aKLbe�Z X Pne
ZhNKJ X J_OMJDZ'[N X Z'� X I s O X O T N X I s ÿ XkW L�J©L s �rL�]K]KL
] X N�e
Z ÔKÔ L W©T NK]�e
Z6ZhPqL�] �GR=O ÿ Z Ô a T J_L£aKL
P X I s OQZlOMaKLZ Ô L WQT O X Z'NßOML s Ô L WQT O I W L=Z'[ � Ø 1 Þ Ø�Ö aKL s T ÒhN�L
O X e * I�ú W L	O I W N X J Ô W Z U4X ]KL�] �+R T N XkW Z'NRhZ c L Ømü6I W_W Z I N�] X NKÒ0OQaKLÓJ_ZhPkL
NKZ X ] T'W LÓe T PqZ WMXqs L	OQL W JiR4J_OQL s J I JML�]�OMZ s L T J I W L£OMaKLÓL�N�L W Ò�RZ'[�L�PkL
e
O W ZhNKJ !äÔ aKZ'OMZhNKJ T NK]Æa T ] W ZhN X eè«_L
OMJ ØÖ aKL©e
Z6Z W ] X N T OQL`JiR6JiOQL s Z'[ ��A�ø X J TjWMX Òha+O � a T NK]KL�]0J_R4J_OML s ÿ X OMa0OQa�L§Z W_X Ò X N T O�OMaKLEe�L�N+OML WZ'[nOMaKL�]KL
OML�e	OQZ W Ø§Ö aKL � ] XkW L�e	O X Z'N Ô Z X N+OQJ T PkZ'NKÒ-OQaKL Ô W Z'OQZ'NÊ�rL T's ! � L�JiO�OMZ g T JiO ! OQa�L�RT ú X J Ô Z X NGOMJ U L W O X e T PkPqR IKÔ�ÿ T'W ] T N�]�OQaKL ú T ú X J Ô Z X NGOMJ WQT ] X T PqPqRbZ I O ÿ T�W ]�[ W Z s OQa�L Ö L U�T%ÕO W ZhN W_X NKÒ Ø Ö aKL TÒ��Xks I OQa T P T NKÒhPqLw� X J s L T J I W L�] ÿ X OQa W L�J Ô L
e
O0OQZ"OQaKL Ô Z'J X O XqU L ú �6T ú X JT NK] X NKe W L T J X NKÒbOQZ ÿ T�W ]KJjOQaKL Ô ZhJ X O XSU LDR �6T ú X J Ø æ X J�OQaKL Ô Z'P T'WÜT NKÒhPkL ÿ X OQa W L
J Ô L�e	O£OQZbOMaKLÔ W Z�OQZhN �rL T�s ] XqW L
e
O X ZhN Ø�Ö aKL���� �������.�2�����h���c�h� !aÿ a X e�a X J�]KL , N�L�] T J6� ó � Ý � Ì ê k � æ #hÍhÎ:!X J s Z W Lje�Z s s ZhNKPSR I J_L�]VOMa T N OMaKL Ô ZhP T'W`T NKÒ'PkL Ø�2 O X J T ÒhZ4Z4] T Ô�Ô W Z ú Xks T O X ZhNbZ'[\OQaKLjO W I LPkZ W L�N+O ��X N U�T'W_X T N+O WMT Ô X ] X OYR U L
PkZ4e X OYR U'T�WMX T �KPkL ÿ a�L�N"OQaKL Ô T'W O X e�PkL X J W L
P T O XqU4X JiO X e Ø

HADRON

END   
PLUG   
HADRON END 

 PLUG
 EM

CENTRAL EM

END    
WALL    
HADRON

z

Central
Tracking
Chamber

Vertex Tracking Chamber

CENTRAL
HADRON

Solenoid

η = 0.9

η = 2.4

CES

EM

Forward
(Not-To-Scale)

η = 4.2

CPR

   CDF   
Detector

CENTRAL MUON

CENTRAL MUON UPGRADE

STEEL ABSORBER

η = 0

SVX Silicon Vertex Detector

Central M
uon Extension
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B± → J/ψ K±;  J/ψ → µ+ µ-

B± → J/ψ K±;  J/ψ → e+ e-

B± → ψ(2S) K±;  ψo (2S) → µ+ µ-
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p ± → ψ(2S) K±;  ψo (2S) → J/ψ π+ π-
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p ± → J/ψ K*±;  J/ψo  → µ+ µ-
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p 0 → J/ψ KS

0;  J/ψ → µq + µ-
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F

±
E

0.03 ps
FDELPHI topology

K
(94 Prel.)

1.619
D

±
E

0.018
F

±
E

0.035 ps
FDELPHI topology

K
(91-93)

1.72
D

±
E

0.08
F

±
E

0.06 ps
FDELPHI D

K (*) l
(91-93)

1.61
D

±
E

0.16
F

±
E

0.12 ps
FCDF  D

L (*)l
(92-95)

1.637±0.058
F +0.045 ps1.637±0.058
F

 -0.043

CDF J/
L

ψM  K
(92-95)

1.68±0.07
F

±0.02 ps
FALEPH exclusive

(91-94)
1.58+0.21 +0.04 ps1.58 -0.18  -0.03

ALEPH D(*) l
(91-95 Prel.)

1.648±0.049
F

±0.035 ps
F

1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
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τR  (B0) (ps)
S

World average
T

1.548±0.021 ps
U

this measurement
V

1.497
W

±
X

0.073
U

±
X

0.033 ps
USLD topology

Y
(93-98 Prel.)

1.565±0.021
U

±0.043 ps
USLD vert. + l

Y
(93-95)

1.56+0.14 ±0.10 ps
U

1.56 -0.13 ±0.10
UOPAL Inclusive D

Z (*)l
[

(91-95)
1.541
W

±
X

0.028
U

±
X

0.023 ps
UOPAL D

Z (*)l
[

(91-93)
1.53
W

±
X

0.12
U

±
X

0.08 ps
UOPAL topology

Z
(93-95)

1.523±0.057
U

±0.053 ps
UL3 D

\ (*)l
[

(94 Prel.)
1.74
W

±
X

0.12
U

±
X

0.04 ps
UL3 topology

\
(94-95)

1.52
W

±
X

0.06
U

±
X

0.04 ps
UDELPHI π] sl(91-94)

1.532±0.041
U

±0.040 ps
UDELPHI topology

(94 Prel.)
1.520±0.021

U
±0.041 ps
UDELPHI topology

^
(91-93)

1.63
W

±
X

0.14
U

±
X

0.13 ps
UDELPHI D(*)l

(91-93)
1.61+0.14 ±0.08 ps

U
1.61 -0.13 ±0.08

UCDF  D
_ (*)l

(92-95)
1.474±0.039

U +0.052 ps1.474±0.039
U

 -0.051

CDF J/
_

ψ`  K
(92-95)

1.58
W

±
X

0.09
U

±
X

0.02 ps
UALEPH 

a
π] +π] - recon.

(91-94)
1.49
W +0.17 +0.08 ps1.49
W

 -0.15  -0.06

ALEPH exclusive
(91-94)

1.25+0.15 ±0.05 ps
U

1.25 -0.13 ±0.05
UALEPH D

a (*)l
[

(91-95 Prel.)
1.518
W

±
X

0.053
U

±
X

0.034 ps
U

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
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 g 

τh  (B±)/
i

τh  (B0)
i

World average
j

1.066±
k

0.02
l

this measurement
m

1.093±0.066
l

±0.029
lSLD topology

n
(93-98 Prel.)

1.037+0.025 ±0.024
l

1.037 -0.024 ±0.024
l

SLD vert. + l
n

(93-95)
1.03+0.16 ±

k
0.09
l

1.03 -0.14 ±
k

0.09
l

OPAL D
o (*)l

(91-93)
0.99
l

±0.14
l +0.050.99

l
±0.14
l

 -0.04

OPAL topology
o

(93-95)
1.079±0.064

l
±0.041
l

L3 Topology
p

(94-95)
1.09±

k
0.07
l

±
k

0.03
l

DELPHI topology
q

(94 Prel.)
1.065±

k
0.022
l

±
k

0.033
l

DELPHI topology
(91-93)

1.06+0.13 ±0.10
l

1.06 -0.11 ±0.10
lDELPHI D(*)l

(91-93)
1.00+0.17 ±0.10

l
1.00 -0.15 ±0.10

l
CDF  D
r (*)l

s
(92-95)

1.110±
k

0.056
l +0.0331.110±
k

0.056
l

 -0.030

CDF J/
r

ψt  K
(92-95)

1.06±0.07
l

±0.02
lALEPH exclusive

(91-94)
1.27+0.23 +0.031.27 -0.19  -0.02

ALEPH D
u (*)l

s
(91-95 Prel.)

1.085±
k

0.059
l

±
k

0.018
l

0.6 0.8 1 1.2
v

1.4
v
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