
� � �������
	 �

� 
 	���� 
�����
 � � � 
 	��

������� �"!$#&%('*),+-�.�
/�021436587:9<;=9>9@?BADCE9@7F5HG=0I;=JK3�AMLONKP�58QBA.5H140IR>9@3>S<TEUWVK9@1YXZP�349@CEP�[=149\CE9>149@;=R>9<CENK1�QBA.5HG^]9@QBA.5H02R>AM[_149@34P=[`5H3-02;a5HG=9b[cA 14JK9dR>[2AM343-02Qfe=1Y9>R>0I349@[IXg?=9\hi;=9@?ZAM3kj67l9@[2[m]on,;=Np7q;=rK0I3�s:9>14Rtnuwv Xx?=3Hyl549>1zT6{p|K|K}K~\�djY�dR@NK;=NKQf02365H3@�*��A 54G=9>Q�A 5H0IR�AM[��kAM;�?=L�NxNKn,r=� v e�1402;�JK9>1@S�~

��� G=9>;�!����b��AM;�?������d�,� ��5HG=9@;
�� ! T"!����&!-~d�wT"��������~o!

� U�QBA.5H140m��� ��� �,� � 0I3 3HA 02?�54N&L�9¢¡i£p¤\¥"¦(¥"§M¨Z©x¨Eªd«i¥"¦¬¨z0ICd­ � ��­�®�¯�CENK1gA [2[­±°�³²�Sµ´¶Cq� 023zeONK340`5H0`VK9B?�9@hi;=0`5H9B54G=9>;��µ·i¸¹9\�^02365H3ºAM;�?�023zA [234N�e�NK3Y0I540IVK9?=9@hi;�0I5H9 S
� ��P=[I5402e=[`Xx02;=JaT(AMe=e=1YNKe=1Y0cA 549>[IX�~�e=AM1Y540I5H0INK;=9@?gQBA 54140IR>9>3�0I3^»YP=3Y5-[I02nM9�Q¼P=[I5402e=[`X^0I;=J}º½�}¾]oQ�A 5H1Y02R@9>3>S
��� G=9>;�¿�0I3 AM;�ÀO]o?�02Qf9>;=3Y02NK;iA [-14AM;=?=NMQÁV AM1Y0cAML�[29a7q0I5HG�R>NpV AM1402AM;=R>9¢QBA.5H140m�Â�5HG�9>; Ã NpVÄTÅ#B¿Æ�$ÇÉÈ\Ê¢¿Æ�FËÌ~b�Í#�ÂºÊz��È

7qG=9>1Y9a#��=ÇÉ��Ê��=A ;=?�ËÎA 149g?=9\5H9>1YQ�0I;=02365H0IRÏQ�A 5H1Y02R@9>3l3YP=RtG�5HGiA 5l5HG=9 Q¼P=[I540`]e=[20IR�A 5402NK;=3:02;_VKNM[IVK9@?�A 149g7l9@[2[m]o?=9\hi;=9>?�S
Çz�=Ð��ÅÑÌË&)_ÒÔÓ-�E�p�(ÕOÓ-ÐºÖØ×ÄÙ-Ð@�¾�"ÒÔÑK���p�(ÕOÓ$Õ*ÚD��),�iÓ�ÛY�¹�=�.�(�=Ó�ÑK)µ#&Ó��i%"Ü�Ð��(Ð
� 9a7q02[2[�R>NK;=3Y02?=9@1DAM;�AMJM9>;_5q7qG=N�7lAM;_5H3D5HNf02;_VK9@3Y5Ï02;&5HG=9ahi;iA ;=R>02AM[�QBA 14nM9\5H3@S � 9[IN^NMn�A 5¹A&3Y02Qfe=[29¢Q�Nx?=9>[�7q0I5HGÝNM;=[IX�5o7lN�5H0IQ�9Þ]oeONK02;_5H3@�Ä¯�AM;=?�{KS¼ß<G=9fAMJK9>;_5aGiA 3A ;�02;=0`5H0cA [Ô7l9>AM[I54G�NMCkàµáz54N�02;_VM9>3Y5>S � 9&A 149É;=N 5z02;_549>149@3Y549>?�02;�G�N¾7�54G=9�AMJK9@;,5

{pâMâ



{pâ � �������	��

���������������������������	
������
?=9@549>14Qf02;�9>?¢54G=0238AMQfNKP=;_5�� 0I5�� 3=»YP=3Y5�5HG=9@149MS8ß<G=9>1Y9<AM149:À�hi;=AM;=R>02AM[xAM343Y9@54385HN RtG�N^NK3Y9CE14NKQ�AM;=?�5HG=9@349¹GiA�VK9ae=140IR>9@3� �"! # CENK1�$�� {KÈ&%'%'%>È4ÀµAM;=?)(d� ¯^È�{KÈ
7qG=9>1Y9 � �*! ¸ 0I3g3Y54N^RtGiA 3Y5H0IRfAM;=?µ;=NM5an,;=Np7q;�P�;,5402[85402Qf9É{KSzß<G�9f14A 5H9ZN Cl1Y9@5HP�14;�NK;AM343Y9@5�$d023<?=9\hi;=9>?�AM3 + � � � �"! ¸�, � �"! á� �"! á È
AM;=? + ��T + ¸ È'%'%'%@È + � ~ � 023Ä54G=9bVM9>R\5HNK1-NMC=14A 5H9@3�N C�1Y9@5HP�14;ÄS.-ÏNM549b54GiA 5 + 023�365HNxRtGiAM3Y5402R SU 5D5H0IQ�9¹¯Z5HG=9¼AMJK9@;,5ÏRtG=NxNK349@3 Aºe�NM1Y54CENM[202N���5HGiA.5Ï0I3ÏG�9¢L=P^X^3	/ � P=;�0I5H3DNMCdA 34349\5$:A ;=?�3402;�R>9¹AM[2[�02;�AM[I[�àµáD023<0I;_VK9>365H9@?�7:9¢GiA�VM9

àÝá � �0 �21 ¸ / �3� �"! á'%T(´¶C
/ �
4 ¯�5HG=9¼AMJK9@;,5k023D349@[2[20I;=Jf34NKQf9¼NMC�AM343Y9@55$76�02;�Q�NM3Y5ÏNMC�NKP=1kAM;iAM[`Xx34023D34G�NK1Y56]349>[I[20I;=J¼7q02[I[ÄLO9aAM[2[IN¾7:9>?�S�~8DA 54G=9>1<5HG=AM;Ì7:NK1Ynx0I;=Jº7q0I5HG&54G=9¹AML=34NM[2P�549¹;,P=Q¼L�9@1DN C�AM3Y349@543ÏG�9>[2?��i0I5q023<QfNK1Y9R>NK;_VK9@;=029@;_5 5HNB7:NK1YnÌ7q0`5HG�1Y9>[2A 5H0`VK9¼eONK1654CENK[I02NZ7l9@02JKG_543>Skß<G�023kQf9�A ;=3Ï54GiA 5kCENM1D54G=9$Å5HGFAM3Y349\5�7:9�Q�9>AM34P=1Y9É5HG=9&V AM[IP=9&NMCD5HG=9&0I;,VM9>365HQf9>;_5B0I;�5HGiA.5fAM343Y9@5f149@[cA 540IVK9É54N5HNM5HAM[Ä02;_VM9>3Y54Q�9@;_5kA ;=?�R>AM[2[�5HG=0I3�9 � �i0 S 9MS9 � � / �:� �*! á; ��21 ¸ / �:� �*! á � / �:� �"! áàÝá %
� 9Ìe=P�5=< � T>9 ¸ È'%&%'%?9 � ~ � �lAM;=?$GiA�VK9�54GiA 5@< �.A � {KSW´o;FC(AMR@5>�5BM«DC�VM9>R@54NK13HA 54023YC"Xx0I;=J�54G=023DR>NK;�?=0I5402NK;�02?=9@;,540Ihi9@3 AM;�02;_VK9@3Y5HQf9>;_5g365H14A 5H9@JMXKSk�Ï9>;�R>9Z02;Ì5HG=9¹CENK[`][2Np7q02;=JBAÉe�NM1Y54CENM[202Nf023kA�VK9@R@54NK1 7qG=NK3Y9ZR>NxNK14?=0I;iA 549¼34P�QÎ5HN�{KSE-ÏNM549¼5HG=A 5g02;�5HG=0I3NK;=9ZeO9>140IN^?�Q�Nx?=9>[8AÉe�NM1Y54CENM[202N=< 023k;=NM5aAÉ365HNxRtGiAM3Y5402RzV AM1Y0cAML=[I9&TE02;�5HG�9Z349>;�349ºNMCL�9@02;=JºP=;=n,;=Np7q;�A 5<5H0IQ�9g¯K~\Sß<G�9¹549>14Qf02;=AM[�7:9�AM[`5HG�023

à ¸ � �0 �21 ¸ / �:� �"! ¸ � �0 �21 ¸ / � T � �"! ¸�, � �"! át~�� �0 �21 ¸ / �>� �"! á
� àµáGF8{:� �0 �H1 ¸ � �*! áI/ �àÝá � �"! ¸�, � �"! á� �*! á J
� àµá¾T¬{:�K< � + ~ÞÈ T(|�SI{p~

34NB0`C�7:9¼n,;=Np7�54G=9¢1Y9>[2A 5H0`VK9ae�NM1Y54CENM[202N¢7l9@02JKG_5H3kAM;=?Ì5HG=9¹149>AM[20*L>9>?Ì1HA.5H9>3DNMC8149@54P=14;��7l9an,;=Np7 5H9@14Qf02;iA [�7:9�AM[`5HGÄS � 9¢A [234NZ3Y9>9a5HGiA.5MBT à ¸ ~�� àÝá¾T6{:�K<É�NMÉT + ~Y~



{pâ �
A ;=?

�bAM1>T à ¸ ~ � à��á
Ã NpV�T3<&� + È7<&� + ~�� à��á <&���bAM1pT + ~ < %

´o;W54G=023fRtGiAMe^5H9>1f7l9Ì7q02[I[<[2NxNKn�A 5�G=Np7³AMJK9@;,543B3YG=NKP=[I?WRtG=NxNK349 <�S � 9�7q0I[2[CENxR>P�3ÏNK;ÌG=Np7 54N�RtG=NxNK3Y9G<Á3YP=RtG�5HG=A 5qCENK1DAfJK0`VK9@;�9Þ��eO9>R\5H9@?�1HA 549¢N C81Y9@5HP�14;Ä�i5HG�9V AM1Y0cAM;�R>9&NK;�5HG�9Ì14A 5H9�NMCÏ149\5HP=1Y;�023ZQf02;=0IQ�0*L>9>?�S�ß<G=0I3º023ZR�A [2[29@?�Q�9>AM;^] VMA 140cA ;=R>9A ;iAM[IXx3Y023>S�´o;_54P=0I540IVK9@[IXM�=0I5q3YNKP=;=?=3q1Y9�AM3YNK;iAML=[I9a9>;=NKP�JKGÄ�iL=P�5DR>AM;�0`5<LO9 »YP�3Y5H0`hi9>?��UÏ;�AMJM9>;_5¹GiAM3aA&P�5H0I[20`5oX�CEP=;�R@5H0INK;Ä������AM;=?�[29\5gP=3gCENK1g3Y02Qfe=[20IR>0I5oXÌ34ApX�5HGiA 5aG�9?�9>140`VK9@3kP�5402[20`5oX�CE1YNKQ ?=0I149@R@5H[`XÉCE14NMQ�5H9@14Qf02;iAM[�7l9>AM[I54GÄSaT v N�0I;ÌC(AMR\5q7l9¢AM149¹3HA�Xx02;�J54GiA 5Z7:9�R>AM;F9�A 5ºQfNK;=9\XKS ~ � 9�R�AM;F9\�^eiAM;�?	�$02;FAÝß8A�Xx[2NK1º3Y9>140I9>3fAM1YNKP=;=?�5HG�99Þ�^e�9@R@5H9@?�549>14Qf02;=AM[�7:9�AM[`5HGÄ�
��T à ¸ ~ � ��T>MÉT à ¸ ~Y~��
���ET>MÉT à ¸ ~4~@T à ¸�, MÉT à ¸ ~Y~

� {} ��� �"T MBT à ¸ ~4~@T à ¸�, MBT à ¸ ~4~ � �
��
�È
7qG�9>149a5HG�9¹1Y9>Q�AM02;�?=9>1l549>1YQ���
Ï0I3

��
 � �0 �21 
 {$�� ��� ��� T>MÉTÅà ¸ ~Y~>T à ¸�, MÉTÅà ¸ ~Y~ � È
jYAM;=?FG=NKeO9@CEP=[I[IX�3YQBA [2[2r�S � 0I54G$A e=e=14NMe=1402A 5H9�TE7:9�A n�~Z149@JKP=[2AM140`5oX�R>NM;=?=0I5402NK;�54G=023Qf9�A ;=3<5HGiA 5q9Þ�^e�9@R@5H9@?�549>14Qf02;=AM[�7:9�AM[`5HG�R�AM;ÌLO9a7q1Y0I5Y5H9>;ÌAM3MBT���T à ¸ ~Y~b���8T>MÉTÅà ¸ ~4~�� {} ��� �ET MBT à ¸ ~4~��bAM1�TÅà ¸ ~�� MÉT���
Þ~\È
7qG�9>149z54G=9¼1Y9>Q�AM02;�?=9>1D5H9>1YQÁ02;_VKNK[`VK9@3gG=02JKG�9>1DNK14?=9@1 R>9@;_5H1HA [8QfNKQ�9@;_5H3>SÏUk3 P�34PiAM[7:9ÉR@NK;=340I?=9>1zAMJK9>;_543¼7q0I54G�02;=R@149>AM340I;=J=�8R@NK;=R>ApVM9�T(0ÅS 9 S�� � � 4 ¯_~¹P^5H02[I0I5oX�CEP�;=R@5402NK;=37qG�N�QBA.�^0IQ�0*L>9�9\�^eO9>R@549>? 7:9�AM[`5HGÄS ß<G�023�54G=9>; 3YG=Np7q3É5HGiA.5B5HN�A�349@R>NK;=? NK1Y?=9>1A e=e=14N��^02Q�A 5402NK;B54G=9>1Y9a023qAZe=149\CE9>1Y9>;=R@9¹CENK1l9\�^e�9@R@549>?�7:9�A [I5HG�TÅA ;=?&5HG,P=3>�iL_X�T(|�S`{¾~\�54Nz9\�^eO9>R\5H9>?�14A 5H9ÏNMC�149\5HP=1Y;*~\��AM;=?&AM;ÉApVM9>1Y3402NM;É5HNp7 A 14?=3lV AM1Y0cAM;�R>9kN C�7l9>AM[I54GµTÅAM;�?54G,P=3D54NZVMA 140cA ;=R>9gNMC�1HA.5H9>3qNMC�149\5HP=1Y;*~\SslP^5 7l9aA [234N¢349@9 5HGiA 5lQ�9>AM;^] VMA 140cA ;=R>9ÏAM;iAM[`Xx34023:R�AM;�;=NM5<LO9 AzR@NKQ�e�[29@549>[`XºJK9>;^]9@1HAM[_QfNx?=9>[_NMC�e�NM1Y54CENM[202NlRtG=NK02R@9MS�UF3Y9>;=3Y02L=[I9��xP�9>3Y5402NK;¹5HNÏAM34ng0I3�� � GiA.5�1Y9>365H140IR@5402NK;=3R>AM;�7:9z02Qfe�NM349&TENK;���AM;=?�  NK1kNM; + ~<5HNÉ9@;=34P=1Y9z5HGiA.5 Qf9�AM;^] V AM1402AM;=R>9¢AM;iA [IXx340I3k023CEP�[2[IX�R>NM;=340I3Y5H9@;_5Ï7q0`5HG�QBA¾��0IQ�0*L�A 5402NK;�NMC�9\�^e�9@R@549>?�P^5H02[I0I5oX!�UÏ;fNML,Vx0INKP=387lA�Xz5HNg?=N 54G=0238023�54NaAM343YP=Qf9 5HGiA 5ÔP�5H0I[20I5oXa0I3"�,PiAM?=14A 5H0IRMS�ß<G=9>;Z5HG�91Y9>Q�AM02;�?=9>1 549>14Q�023g02?�9>;_5H0IR�AM[I[IX�¯�SfslP�5#�,PiAM?=14A 5H0IRfP^5H02[I0I5oXÌ?=Nx9>3¹;=NM5aJKN�5HNxN&7l9@[2[7q0`5HGµ5HG=9fAM3Y34P=Qfe�5402NK;Ý5HG=A 5¹P�5H0I[20I5oX�023g0I;=R>1Y9�AM3Y02;=JÌAM;�?�R@NK;=R�A�VM9MSB´¶C$��023gR@NK;=R>ApVM9T"7qG=02RtGº0`5ÔGiAM3�5HNgLO9lCENK1ÔQf9�AM;x]¶V AM1402AM;=R@9 AM;iA [IXx340I3�5HNgG�NK[2? 6,NM54G=9>167q023Y9 NKP=1Ô0I;_5H9>1Y9>3657:NKP=[I?ÝL�9¼02;ÝQ�A.�^02Qf0"L>0I;=JZV AM1402AM;=R>9�~D5HG�9>149z7q0I[2[�LO9ºAÉe�NK0I;_5 NMCb3HA.5H0cA.5H02NM;�LO9@XKNM;=?



{pâ � �������	��

���������������������������	
������
7qG=02RtG�P�5H0I[20`5oX�?=9@R>1Y9�AM3Y9>3>S�� 9>3Ye=0I549º54G=023@���,PiAM?=14A 5H0IRfP^5H02[I0I5oX�023gNMC"549>;�P=349@?�7q0`5HG�AjYGiAMe=e_X_]oJMN ]o[IP=Rtn_X^r�AM343YP=Qfe�5H0INK;�54GiA 5¹7qG=9>;�Q�A.�^02Qf0"L@02;=J��Ä7l9�?=N�;=N 5z9>;�?�P=e�0I;AM;ÌAM149>Aº7qG=9@149a0I5q0I3<?=9>R@149>AM340I;=J=S

� 9ZR�A ;�A [234Na»YP=3Y540IC"X�Q�9>AM;^]¶V AM1Y0cAM;�R>9zA ;iAM[IXx3Y023 L_XÝe=P^545H0I;=JÉ?=0I3Y541402L�P�5H0INK;iAM[-149Þ]3Y5H1Y02R\5H02NM;=3ÏNM;�1HA 549>3 N Cd149@54P=14;�Sk´¶Cb1HA 549>3ÏNMCd149\5HP=1Y;ÝNK;�02;�?=0IVx02?�PiAM[�AM3Y349@543aAM149¢;=NK1¬]QBAM[I[IX�?=0I3Y541402L�P�5H9@?�5HG=9@;µ54G=9z14A 5H9ZNMCd1Y9@54P=14;µNK;µAÉeONK1Y5YCENK[20INB0I3gAM[23YNÉ;=NK1YQBA [ ��AM;=?5HG=9 G�02JKG=9@1lNK1Y?=9>1<QfNKQf9>;_5H3:02;B54G=9g149@QBA 02;=?=9@1lR>AM;&L�9k9\�^e=149@343Y9>?�0I;B5H9@14Qf3 NMC�54G=9VMA 140cA ;=R>9 S ´o; JK9>;�9>1HA [q7:9ÝAM1Y9�365H0I[2[<;=NM5�34P�149�N C 5HG=9�340IJK;=3�AM;=?WQ�AMJK;�0I5HP�?=9>3fNMC5HG=9fG=02JMG=9>1¹NK14?�9>1¹?=9>1Y0IV A 5H0`VK9@3¢NMC �-�-L=P�5¹CENK1¹[cAM1YJK9ºR>[2AM343Y9>3¼N C 149>AM34NM;iAML=[I9�P�5402[I0I5oXCEP=;=R@5402NK;�3>�=Qf9�AM;x]¶V AM1402AM;=R@9aAM;iAM[`X^3Y023 R>AM;ÌL�9gCENK1YQBAM[I[IX »YP=365H0Ih=9>?ÄS

����� �
	���
 ����	���� ����������������	�� �"! ���#��$��"%'&��($��)�#��&

*,+.-/+.- 021436587�9:3<;>=@?A1CB4D EF=G9:H,IJEA3K3L7�9:9M3N?
/8021Y3Y5k7:9ºR>NK;�3402?�9>1aA&QBA 14nM9\5 7q0I54GÝ;=N�140I34n_CE149@9ºAM343Y9@5¢AM;=?ÝÀ�1Y0234n_X�AM343Y9@5H3@S�O�A 5H9@17l9B7q0I[2[b02;=R@[2P=?�9ÉA�1Y0234n_CE1Y9>9&AM3Y349\5��bAM;=?�0`5¼7q0I[2[dL�9@R>NKQf9&AMe�eiAM149@;_5z5HGiA.5z7l9BGiA�VK9?=NK;=9g5HG�02;=JK3<0I;&5HG=9a140IJKG_5<NK1Y?=9>1@Sß<G�9k140I34n_X�AM343Y9@543lGiA�VK9 A¹VK9@R@54NK1lNMCÄ1HA 549>3bNMC�149\5HP=1Y;BNMC + �^AM;=?f7l9kAM343YP=Q�9D5HGiA.5MBT + ~ � P È T(|�S�}M~

�bAM1�T + ~ � ÂBÈ T(|�S âK~
7qG=9>1Y9�Â 023geONK340`5H0IVM9Z?=9@h=;=0I549�TEG=9>;�R>9f02;_VK9@1Y5H0IL=[29�~ AM;=?�;=NM5¹AM[I[ÔR>NxNK1Y?=02;iA.5H9>3gN CQPAM149�9 �,PiAM[ S Uk3ÉA�R>NpV AM1402AM;=R>9ÝQ�A 54140`� ÂØ023ÉAM[I7lA�X^3&eONK3Y0I5H0`VK9�3Y9>Qf02?=9\hi;=0`5H9M�<54G=9?=9@hi;�0I5H9@;=9>3Y3ZQ�9>AM;=3¹5HGiA 5¢5HG=9@149É?�N^9@3z;=NM5¼9\�^02365ºAM;�AM3Y349\5z7qG=NK3Y9&1HA 549BNMCq1Y9@5HP�14;R�AM;�L�9D7q140I5Y5H9@;&AM3:AM;&ASRf;=9DCEP=;=R@5402NK;�NMCÄ54G=9kNM54G=9>1bÀ , {gAM343Y9@543>��14A 5H9@3lNMCÄ149@54P=14;�S-ÏNM549 5HGiA 5q54G=9a9\�^02365H9>;�R>9¹NMCÔAZ1Y0234n_CE1Y9>9¹AM343Y9@5D7lNMP=[2?&Vx02NK[2A 5H9Ï5HG=0I3>SÃ NM;=340I?=9>1<5HG�9aCENM[2[2Np7q0I;=Jze=1YNKL=[29@Q �

Qf02;UT {} <É��ÂG<����WV��X 3YP=Lx»Y9@R@5D5HN <&�YP � + X<&� A �
{
/8021Y3Y5É;�NM5H9�54GiA 5BNKP=1&AM3Y34P=Qfe�5402NK;=3�NK;ZP³AM;=? ÂØ9>;=3YP=149�54GiA 5�A�P�;=0 �,P=9�h=;=0I54934NK[IP�5H0INK;$9Þ�^0I5H3fCENK1�AM;_X$V AM[IP=9�N C + X S v 9>R@NK;=? ;=N 5H9�54GiA 5f5HG=9�e=14NKL�[29>Q�R>AM; LO902;_5H9@14e=1Y9@5H9@?&AM3 RtG�N^NK3Y02;=J¢e�NM1Y54CENM[202Ng7:9>0IJKG_5H3aT"5HG=9 3Y9>R@NK;=?&R>NM;=3Y541HAM0I;,5l9>;=3YP=149@3 5HGiA.5<�023ÔAkVK9>R\5HNK1�N C�eONK1654CENK[I02Nq7l9@02JKG_5H3H~834P=RtGº5HG=A 5Ô5HG�9 VMA 140cA ;=R>9:NK;Z5HG=9 1Y9@54P=14;ºNK;z54G=9e�NK1654CENK[I02NzT:< � ÂG< 6_5HG=9fj\{  K} rg0I3�»YP=3Y5d5HG�9>149<CENK18R>NK;_VK9@;=029@;=R>9�~b0I3ÔQ�0I;=02Qf0"L@9>?¢JK0IVM9>;5HGiA 5<7:9a7 AM;_5ÏAZ34eO9>R@0IhiR¹9\�^eO9>R@549>?�1HA 549¹N C81Y9@5HP�14;�T + X 6bj\[w023 CENM1<e�NK1654CENK[I02NKr_~\S



��� � � ���	
�� �	���	
�� �	� ����� ��� ���	
 

���.���.� 
�� � ���5���@� � 

� {pâ
	
ß-N�3YNK[IVM9g5HG=9ae=1YNKL=[29@QÆ7:9¢3Y9@5DP=e�5HG=9�O�AMJK14AM;=JK9Þ]¶CEP=;�R@5H0INK;É7q0I54G�QzP=[I5402e=[I029@143� T:<�È
� ¸ È
� � ~d� {} <É�-ÂG< , � ¸ T:<É�NP , + X ~ , � � T:<&� A , {¾~ %

ß<G�9¹hi1Y3Y56]oNK1Y?=9>1<R@NK;=?=0`5H02NM;=3 CENK1<NKe�5402Q�AM[20`5oXfAM149
� �� < ��Â < , � ¸ P , � � A � ¯�È TÅ|^S � ~<&�YP , + X � ¯�È TÅ|^S � ~< � A , { � ¯ % TÅ|^S � ~�D34PiA [2[IXF7:9�Qf02JKG_5B3HA�XÆj4AM;=? 54G=9>3Y9�A 149µ[20I;=9�AM1�9��,PiA 5402NK;�3�54GiA 5�R>AM; 9�AM3Y02[IXWL�93YNK[IVM9>?=r��ÔL=P�5¹7lNM14n,02;=J�NK;�54G=9>Q AM[IJK9>L=14AM02R>AM[2[`X�[I9�AM?�3¢5HN�A�QzP�RtG�?=9>9@e�9@1¼P=;�?=9>1¬]365tAM;�?=02;=J�AM;=?�0I;_5HP=0`5H02NM;�AMLONKP�5¹5HG�9BQfN^?=9@[ S)-DNM5H9f5HGiA 5¢02;_VM9>1Y5402L=0I[20`5oXÝJK0IVM9>3¹5HGiA 57:9¹R�AM;&7q140`5H9�TÅ|^S � ~ A 3¼TERtG=9>RtnÉCENM1 XKNKP=1Y349@[ICH~

<Æ� Â ·i¸�� P A���� � ¸� ��� È TÅ|^S�	K~
A ;=?�T(|�S � ~o]ÞTÅ|�S � ~lAM3 � P A�� � <�� � + X{ � % TÅ|^S��_~
�ÌP=[I5402e=[`X^0I;=JzLONM5HG�3Y02?=9@3ÏNMC TÅ|^S�	K~lL_X � P A�� � AM;=?�P=3Y02;=J�TÅ|�S��_~lJK0`VK9@3

� + X{ � � � P A�� � <Æ� � P A�� � Â ·i¸ � P A��� ��� �� 1! � � ¸� ��� % TÅ|^S |_~
sbX&P=340I;=JZ5HG=9aQzP�[I5H0Ie=[20IR�A 5402NK;f14P�[29>3<CENK1<e=AM1Y540I5H0INK;=9@?&QBA 54140IR>9>3 7:9a349@9¹54GiA 5

#Æ� � P � Âº·i¸ P P � Âf·i¸ A
P � Â ·i¸ A A,� Â ·i¸ A � � � � / "" # �

� 9q;=Np7 3YG=Np7 5HGiA.5b# 0I3�e�NK3Y0I540IVK9<?�9@hi;=0`5H9 �x0I;ºeiAM1Y5402R@P=[cAM180I5�0I3�02;_VK9@1Y5H0IL=[29 SÔß-Na54G=0239@;=?Ì[29@5q­ � �wT%$ ¸ È&$ � ~g°�±²ÌL�9¹AM;ÌAM1YL=0I541HAM16XÉ;=NK;x] L>9@14NºVK9@R@5HNM1D0I;&� � Sdß<G=9@;
ÜÝ� � P A�� � $ ¸$ ��� � � $ ¸ P $ � A�� °� ²�È

LO9>R>AMP=3Y9¢5HG�9¢R@N^NK1Y?=02;=A 5H9@3<NMC�P A 149¹;=NM5ÏAM[2[�9��,PiAM[ÅS /i14NKQÆ5HG=9¹?=9@h=;=0I5402NK;�NMCÔ#³7:9JM9@5 ' ­�°� ² ��­,�Ä#É­¼�ÍÜ���Â ·i¸ Ü�® ¯^È



{pâ�� �������	��

���������������������������	
������
L�9@R�AMP=3Y9¹Âº·i¸8023de�NM340I540IVM9D?�9@hi;=0`5H9¼T(LO9>R>AMP=349gÂ 023H~\S�´o;BNM54G=9>1d7lNM14?=3@��# 023de�NM340I540IVM9?=9@hi;�0I5H9 Sd�Ï9@;=R>9a7l9¹R�A ;�3YNK[IVM9BT(|�S |_~:CENK1 5HG�9 ��� 3>�� � ¸� ��� � # ·i¸ � + X{ � È
AM;=?É0I;=349@1Y5 54G=023:02;_5HN�T(|�S�	K~b0I;ÉNK14?�9>1l54Nz?=9@549>1YQ�0I;=9Ï54G=9 NKe�5402Q�AM[*e�NM1Y54CENM[202Na7:9>02JMG,543

�<Æ� Â ·i¸�� P A�� # ·i¸ � + X{ � % TÅ|^SI{p¯K~
ß<G=9<e�NM1Y54CENM[202N �< 0238R�AM[I[29>?z54G=9<Qf02;=0IQzP=Q V AM1402AM;=R@9 e�NM1Y54CENM[202NDCENK1�A JK0`VK9@;fQf9�A ; + XT v NZ7:9¢R>AM;Ä� 5ÏLO9aL�N 5HG=9@149>?�5HNº34ApX&54G=9aR>NK1Y149@R@5qCEP=[2[�e=G=1HA 349 �¼jYQf02;=0IQzP=Q V AM1402AM;=R@9NK;�1HA.5H9¼N C�149\5HP=1Y;�CENK1 A�JK0IVM9>;�Qf9�AM;�1HA 549¼NK;�149@54P=14; + X r=S ~Ìß 7q0IR>9¼54G=9¼NKe^5H02Q�AM[VMA [2P=9fTE0 S 9MSÔ5HG�9¹Qf02;�02Q�AM[*e�NK1654CENK[I02Nz1Y9@54P=14;�V AM1402AM;=R>9�~l023

� V �X � �< � Â �<
� � + X { � # ·i¸ � P A�� � Â ·i¸ ÂºÂ ·i¸ � P A�� # ·i¸ � + X { � �
� � + X { � # ·i¸�� � P A�� � Â ·i¸ � P A����� ��� �1! ����
	���
��

# ·i¸ � + X { � �
� � + X { � # ·i¸ � + X{ � È

7qG=9>1Y9�36X^QfQf9@5H16X T(NMC¹Â AM;=?$# A ;=?$54G=9>0I1f0I;_VK9>1Y349@3t~º7lAM3fP=349@?W5HN�NKL�5HAM02;�54G=9349>R@NK;=?�[202;�9MS�slP^5Ï;�NM5H9 54GiA 5
# ·i¸ � {/ # , " � � # , ", " / � È

7qG=02RtGÌJK0IVM9>3qP=3
�V �X�� / , } " + X � # + �X/ # , " � % TÅ|^SI{K{p~

´o;�TÅ|�S`{K{¾~�5HG=9l149>[2A 5H0INK;¹L�9\5o7l9@9>;º5HG=9lV AM1Y0cAM;�R>9lN Ci5HG=9:Q�0I;=02QzP�Q VMA 140cA ;=R>9be�NM1Y54CENM[202NCENK1&A�JK0`VK9>; +�� � � V �XÔ�D023B9\�^e=149@343Y9>?�AM3�A�e=AM1HAMLONK[2A�AM;=? 023BR�AM[I[29>? 54G=9�§ B��Þ¥>BM«��t¨¡i£��\¦���£�� ¥ £����H£.«i¦Å¥ ¨���NK1��2£����,¤\SÍ´o; Q�9>AM;^]¶3Y5tA ;=?iAM1Y?W?=9\V^02A 5H0INK;^]¶34eiAMR@9�54G=9�1Y9>[cA.5H02NM;023a9\�^e=1Y9>343Y9>?�AM3¢A�G,XxeO9>1YL�NK[2A�SÉ/�02JKP=1Y9f|�SI{f02[I[2P=365H14A 5H9@3 7qGiA 5¹5HG=0I;=JK3a[2NxNKn�[I02n 9f0I;Q�9>AM;^]¶V AM1Y0cAM;�R>9\]¶34eiA R>9MS<T � G=9@;&P=340I;=J¼JK14AMe=G=0IR�AM[OAM1YJKP=Qf9>;_5H3:XKNKPÉ3YG=NKP=[I?ÉLO9 �,P=0I549R�AM1Y9@CEP=[d5HN�P=349�j¬5HG=9�1402JMG,5¢34e=AMR>9@r 6�CENK1¼0I;=3Y5HAM;=R>9�[20I;=9>3a5HGiA.5zAM1Y9B365H1HA 02JKG_5¢02;�NM;=934eiAMR@9M��A 149¼;�NM5 365H1HA 02JKG_5Ï02;�54G=9zNM54G=9>1@S�~Ìß<G=9zP=e=eO9>1kGiAM[IC8NMC�5HG�9zR>P=16VK9z0I;Ý/80IJKP=149|�SI{ZTE5HG�9g34NK[I02?É[I02;=9�~d0I?=9>;_5H0`hi9>3:5HG=9g3Y9@5qNMC�eONK1Y5YCENK[20INK3d5HGiA 5 GiA�VK9 5HG�9gG=02JKG�9>3Y5 Q�9>AM;149@54P=14;¢CENK18ADJK0IVM9>;¼V AM1Y0cAM;�R>9 6.5HG=9@349<A 149lR>AM[2[I9>?¹Q�9>AM;^] VMA 140cA ;=R>9 ¨� !�\¥ ¨\«i¦^¡i£��Þ¦"��£�� ¥ £p¤\Sß<G=9�eONK1Y5YCENK[20INK3ZNK;W54G=9�LONM5454NKQ GiAM[ICºTE5HG�9�?=NM5Y5H9@? eiAM1Y5t~fA 149�R>AM[2[I9>? ¥"«�¨� #�\¥ ¨\«i¦



��� � � ���	
�� �	���	
�� �	� ����� ��� ���	
 

���.���.� 
�� � ���5���@� � 

� {pâK|

�

�

�8�^eO9>R@549>?8q9@54P=14;

�bA 140cA ;=R>9N C�8q9@54P=14;

� ��� ���
	�����
 �

 ���
����	���
 	��
������������ !��� 
 �

"" #%$�& �'
 �'�(�)�������� !��� 
 ��*

+,

-,
/�02JKP=1Y9g|�S`{ ��ß<G=9¹Q�0I;=02Q¼P=Q VMA 140cA ;=R>9geONK1Y5YCENK[20IN¼CE14NM;,54029@1>S

¡i£��Þ¦���£�� ¥ £p¤\Sq/802JMP=149¹|�S`{zAM[I34Nf34G=Np7q3k54G=9/.��2£�0IB��21Z¥"«i¥�1 �31 § B��Þ¥>BM«��t¨<¡i£��Þ¦"��£�� ¥ £.�i5HG�9eONK1654CENK[I02NZ7q0I54G�5HG=9¢34Q�AM[2[I9>365keONK343Y02L=[I9¹V AM1Y0cAM;�R>9¢CENM1kAM;_X�JK0IVM9>;�Qf9�A ;�149\5HP=1Y;ÄSk´¶543Qf9�A ;Ä� +54 ��023bCENKP=;=?&L_XBQ�0I;=02Qf0"L@02;=JfT(|�SI{M{¾~d7q0`5HGÉ1Y9>34eO9>R\5<5HN + X �=AM;=?&0I3 +76982: �<;=¾SsbX&34P=L�3Y5H0`5HP�5402;=JZ54G=023<0I;�54G=9aJK9>;�9>1HA [ �V � ]o9Þ��e�149>3Y340INK;Ì7:9¹NKL�5tA 02;
�V �698>: � / , } " +76982: � # + �6982:/ # , " � � / , } ".T "@? #@~-� #MT%"@? #>~ �/ # , " � � {# È

7qG�02[29 54G=9aJK9>;�9>1HA [ÄCENK14QzP�[cA¢CENK1<eONK1654CENK[I02N¼7:9>0IJKG_5H3qJK0IVM9>3qP=3
�< 6982: � {# Â ·i¸ A %

AÏ!��CBED�%() A AGF #IHÉ)xÑ_Ù-�¾�¾)xÓ��KJ�Ù2B�),�.�ÅÑK�=%LAk!Ä�CBED�%()NM Ã NK;=340I?=9>1Ä54G=9�R�A 349�7q0I54GâºAM3Y349\5H3¼T(149\CE9>1Y149>?Ì5HNfAM3PO¼�NQB�*AM;=?SR¼~ A ;=?
P � TU ¯ %`{¯ %`{¾}¯ %`{ � VW È Â � TU ¯ %�} � ¯ %`{p¯ , ¯ %I{p¯¯ %I{�¯ ¯ % â � , ¯ % âK¯, ¯ %`{p¯ , ¯ % âK¯ ¯ % � | VW %



{ � ¯ �������	��

���������������������������	
������
Min.-Var set in (var(r), E(r))-space
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Min.-Var set in (std.dev.(r), E(r))-space
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