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��7-,+E-2ML49S,�µ½31249�.=U-U-2M,ILML4>?*-C%9;7K,�.1CJ,I*�9�6�3J{�{ R *->B6�.=9M>?3J*�0-243Ju-H?,I{�>BLk9M7-,��
	
�W0-243=�
¢4,I6I9 O¦ª�R 7G.�.1*-U�Â^,�*G.=9�Z Ç\[J[�� Z ª�R 7G.�.1*-U�Â^,�*G.a9�Z Ç\[J[=­ ZJÂ^,I*G.=9�Z Ç�[J[5] `¬b ��7K,�uG.1LM>B6�>?UK,�.
7K,�2M,�>?Li9M7G.=9+.1CJ,�*59ML}*-,I,�U�9;3$7G.�@J,�.tH?.12MCJ,e.1{�3 R *59i31o&6�3J{�{�3J*-LM,I*-LM,e��*-3\jSH?,�UKCJ,%uv,��
o~312M,}9M7-,Im|6�.1*|>?*59M,�H?HB>?CJ,I*59;HBm%jk3J24�$9;31CJ,I9M7-,�2IbN�A>?*-6I,+9;7-,���	
�W2M,�L4,�.124687-,�24Liuz,�HB>?,�@J,}9M7G.=9
6I3J{�{$3J*KLM,�*KLM,���*-3\jSH?,IU-CJ,S6�.1*%*K319&uv,�H?,�.=2M*-,IU$. R 9;3J{$.=9M>?6�.=H?HBm}jS>B9;7K3 R 9
7G.�@Y>?*KCg.+H�.124CJ,
uz3YUKm�31o&>B9i>?*W9M7-,�EG24L49}0-H�.16I,1Zv{$3JLD9+31o
9M7-,ejk3J24�W>?*��
	
��7G.1Liuv,I,�*�3J*�7-.1*-U�6I3AU->B*-C
L R 687��Y*K3¯jSHB,�U-C1,S.1*-U�3J*%U-,�@J,�HB3J0->B*-CgH�.124CJ,�3J*59M3JH?3JC1>?,�L R LM>B*-C�{�>?6�243=��9M7-,�312M>?,IL�b � ,�L47G.1HBH
24,I9 R 2M*s9;3%9;7K,p>BLML R ,e3=o 3J*59M3JH?3JC1>?,�L�>?*sLM,I6I9;>B3J* ­ b Ç b

��7-,�LM,I6�3J*-U�{t.¯¢4312�,Iµv3J249l.1U-UK2M,�L4LM>B*-Cr9M7-,y.=CJ,�*59l6�3J{�{ R *->B6�.=9M>?3J*À0K2M3Ju-HB,�{ >BL
9M7-, _
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ª ,�*K,�LM,I2M,�9;7�.=*-UW«�,�9;687-0z,�H¬Z Ç\[J[1­ `cb%��7-,�m<,�*5@Y>?LM.1CJ,�.|CJ,�*-,I2M>B6$.=CJ,�*59p6�3J{�{ R *K>?6�.a9;>?31*
H?.1*-C R .1CJ,�.=L�6�3J*-L4>?LD9;>?*KC/31o&9;7-24,�,%0G.=249;LI�i9M7-,�@J3Y6�.=u R H�.=24mJZv9;7-,%>B*-*-,�2}H�.1*-C R .1CJ,pjS7->?687
6�.12M24>?,ILe9;7K,/6�3J*59M,�*59%9;7G.a9�>?Leuv,I>?*-CW6�3J{�{ R *->B6�.=9M,�U Z .1*-U:9M7-,/3 R 9M,�2eH�.1*-C R .1CJ,�jS7->?687
24,�0-24,�L4,�*59;Le{t.1>B*-HBm�9;7K,�L40v,I,�687�.=6I9g9;7G.a9p9M7->?L�{�,�L4L;.1C1,$24,�0-24,�LM,I*59;L�b$��7-,�@J3Y6�.1u R H�.12Dm
>BLk9M3�uz,}U-,�EG*-,�U|jS>F9;7->B*t3J*-,i3J2N{$3J24,}3J*59M3JH?3JC1>?,�L
9M7G.=9�jS>BH?HGuz,+LM7-.12M,IU/u5m$9M7-,+6�31{${ R �
*K>?6�.a9;>?*KC�.1CJ,I*�9ML O¦ª 2 R uv,I2�Z Ç\[1[J¨ u½Z ª 2 R uz,�2�Z Ç�[J[J¨ .YZ ¶ .12^� R .=7G.12�·�¸�¹1ºF»?Z Ç\[J[J� `cb<hiC5.1>?*½Z
jk,�LM7G.1HBH�2M,�9 R 24*�9;3<9;7K,�>BLML R ,�3=o+3J*59;31H?3JCJ>B,�L%>B*�L4,�6�9;>?31* ­ b Ç b�h®C1,�*-,I2M>?6s��*-3\jSH?,IU-CJ,
24,�0-24,�L4,�*598.=9M>?3J*sH?.1*-C R .=CJ,i6�.1H?HB,�UsÃ���� O¦ª ,I*-,�L4,�2M,�9;7 Z Ç\[1[LÇ Z ª ,I*-,�L4,�2M,�9;7 ·�¸�¹1ºF»?Z Ç\[1[5Ç `v9;3
.=*-U|o~2M3J{ jS7->?687�.1HBHv3=9;7-,I2�6�3J*59;,I*59iH?.1*-C R .1CJ,�LkLM7-3 R H?Usuz,}9;2M.1*-LMH?.=98.=u-H?,i7G.1L�uz,�,�*sL R C=�
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C1,�L49M,�U o~3J2�9;7K,|6�3J*59;,I*59�9M3<uv,|6I3J{${ R *->?6�.=9;,IU Z&>?*-6IH R UK>?*-CW9M7-,|6�31*�9M,�*59$31oX{$,ILML;.=CJ,�L
.=uv3 R 9S6�.10G.=u->?HB>B9;>B,�L+��6Io�bGL4,�6�9;>?31* Ç b ¨ ��b
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P ,�L4,�.124687�3J*l9M7-,t3 R 9;,I2eH?.1*-C R .=CJ,�{$,I*�9M>?3J*K,�U:.=uv3\@J,$7G.1Lp2M,IL R HF9;,�U�>?*l9M7-,�U-,IEG*K>B9;>B3J*
3=o�9M7-, � � � � º?·^%�,Y·��8B©·�!@9t¹ � %���¹ � � 5;BAºF¹1¸&��� ��� ¹ � ,'B-¹�,Y·��cÃTÄ Å}ÆY� OQ¶ >?*K>?*�·�¸�¹1ºF»?Z Ç\[J[5Ç Z
¶ >?*->B*�·�¸�¹1ºF»?Z Ç�[J[ _YZ�ÂT.1uK2M3 R .1*-U ¶ >B*->?* Z Ç\[J[ _\`cb � ,�L47G.1H?HKU-,�L46�2M>Buv,iÃTÄ Å}Æ�u-2M>B,��-m�7-,�24,1b

��7-,gLDmA*59;.a�s31o�ÃTÄ Å+Æ�>?L�LM>B{$0KHBm�uG.1L4,�U�3J*s.%uG.1H�.=*-6�,IU|0G.12M,I*59;7-,ILM>?LSHB>?L49�b���7-,�EG24L49
,IH?,I{$,I*�9�>?*g9;7K>?LTH?>BL49T2M,I0-2M,ILM,I*�9ML�9;7-,
5G·�!$)A�"!@1�¹1¸�� �1· 31oK9M7->?LT{�,�LMLM.1CJ,��\b ��7-,N0v,I24o~3J24{t.a9;>B@1,
>B*-U->B6�.=9M,�L}9M7-,�9fmY0v,�31o&L40v,I,�687�.16I9+9M7->?L}{$,ILML;.=CJ,�>?LIb ¶ 312+,��K.1{�0-H?,=Z½9;7K,�0v,I24o~3J24{t.a9;>B@1,
����� >B*-U->?6�.=9;,IL&.S� R ,�L49M>?3J*�uz,�>?*KCg.1LM�=,�U/.=*-U%9;7-,S0z,�24o~312M{$.=9;>F@J,��� "!#!p>?*-U->B6�.=9M,�L
.�LD98.=9M,��
{�,�*59guz,�>B*-Cs{t.1UK,1b ¶ 3J2},�.1687 0v,I24o~3J24{t.a9;>B@1,�>?*lÃTÄ Å}Æ�9;7-,I2M,%>BLg.1H?L43s.s0K2M319M3A6I3JH�9M7G.=9
UK,IEG*-,IL�jS>B9M7:jS7->?687:9fmY0z,/31oS{�,�LMLM.1CJ,IL%319;7-,I2�.1C1,�*59;L�L47-3 R HBU�2M,I0-HBm<9;3�9M7->?Le{$,ILMLM.1CJ,
>Fok.1*5mJb ¶ 3J2i,��K.1{�0-H?,=Z 9;7-,I2M,%L47-3 R HBU<.1HBj�.�mAL�uz,�.|2M,I0-HBm�9;3s.1* ����� �f{�,�LMLM.1CJ,�.1*KU<9M7-,
0z,�2Do~3J2M{$.=9M>B@J,$31o�9;7K>?L�24,�0-HFm {$,ILML;.=CJ,/LM7K3 R H?U�uz,��� "!#!Kb�hiHB9M7-3 R CJ7l9;7-,I2M,/>BL�.WL4,I9�31o
0K2M,�UK,IEG*-,IUy0z,�2Do~3J2M{$.=9;>F@J,IL%>?*�ÃTÄ Å+Æ >B9%>BL%*-319�{�,�.1*59�9M3 uz,|u->B*-U->?*KC-b�hiCJ,�*59;L�{$.�m
687K3A3JL4,�9;3 R L4,�9;7K>?L+L4,I9g3J2i>?*5@J,I*�9�9M7-,�>B2+3\jS*�0v,I24o~3J24{t.a9;>B@1,�LIb���7-,Im�{$.�m�.1H?L43/687-3Y3JLM,
*K319�9M3�>?{�0-HB,�{�,�*59&6�,I2498.=>?*/0-24,�U-,�EG*-,IU|0v,I24o~3J24{t.=9M>B@1,�L�b2�i3\j�,�@J,I2�Z->FoT.e0-24,�U-,�EG*-,IU�0z,�2��
o~312M{$.=9;>F@J,�>BL R L4,�U�>B9 LM7-3 R H?U%uz, R LM,IU�jS>F9;7�9M7-,�0-24319;3Y6�3JH�o~3J2 9M7->?L 0v,I24o~3J24{t.=9M>B@1,�U-,�EG*-,�U
>B*|9;7-,eÃTÄ Å+Æ�LM0z,�6�>FEG6�.a9;>?31* b

��7-,<0z,�2Do~3J2M{$.=9;>F@J,�>BLto~3JHBH?3\j�,IU�u5mn.:* R {�uz,�2|31o  5·�9 � �"! %'/ �a¹1º+B©·�5K¹'�$!<��b�hiC5.1>?*½Z
9M7-,�24,+>?Lk.�* R {�uz,�2k31o^0-24,�U-,�EG*-,IU��=,Im�jk3J2MU-L�HB>?�=,%$ �  '&"(" *)$312+$-,/.0&��� 1&��t9;7-.=9�.=H?H©7G.�@J,
.�o�.=>?2MHFm%3Ju5@Y>?3 R L�{$,�.1*->B*-C-b ¶ 3J2k,��K.1{�0-H?,=ZY9M7-,}@=.1H R ,io~3JHBH?3\jS>?*-Cg9;7K,��1,Im�jk3J2MU2$ �  1&�(" *)
L47-3 R HBU$uz,�9;7-,X*G.1{�,S31oz9;7-,i.1CJ,I*�9NL4,�*-U->B*-Ce9M7->?L
{�,�L4L;.1C1,}.1*KU�9M7-,X@=.1H R ,�o~3JHBH?3\jS>?*-C+9M7-,
�=,Im�jk3J2MU3$-,/.0&��� 1&���LM7K3 R H?U�uv,p9;7-,�.16I9 R .1H¡6�3J*59M,�*59�31o
9M7-,�{�,�L4L;.1CJ,=bi��7K,�6�3J*59M,�*59�31o
.�Ã¡Ä�Å+Æ%{$,ILML;.=CJ,+>?Lk{$,�.1*59�9M3�uv,i3J0G.'� R ,i9;3�9M7-,+{�,�LMLM.1CJ,=b �i3\j�,�@J,I2�ZG>?*t>?*59;,I2M0-24,I9;>B*-C
.tÃTÄ Å+Æ/{�,�LMLM.1CJ,e>B9i>?LX*-,�6I,�LMLM.124m�9;3$U-,�6I>?U-,pjS7-,�24,�9;7K,�6�31*�9M,�*59+,I*-U-L�.=*-U�9M7 R L�Z½>F9}>BL
*K,�6�,ILMLM.124m�9M3�H?3Y3J� .=9�9;7K,|6�3J*59;,I*59�.=9%H?,�.1L49�o~3J2�9;7K>?L�b ��7-,I2M,s.124,|.1H?L43<.�* R {�uz,�2%31o
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o�.=>?2MHFm<3Ju5@Y>?3 R L%6I3J*-LD9;2;.=>?*59;L�uz,I9fjk,�,I*�9M7-,/U->Fµ½,I2M,�*59%0-.1249ML%31oi.�ÃTÄ Å+Æ<{$,ILML;.=CJ,1b ¶ 3J2
,��K.1{$0KH?,1ZY>Bov9;7-,iH�.1*KC R .1CJ,SEG,IH?Ut*-.1{$,IL�.eLM0z,�6�>FEG6}6I3J*59;,I*�9�H�.1*-C R .1CJ,�9;7K,�*t9M7-,}6I3J*59;,�*59
L47-3 R HBU�uz,�>?*|9M7->?L�H?.1*-C R .=CJ,1b

ÃTÄ Å}ÆGZkH?>B�1,|{�3JL49�.10K0-2M35.=687-,�L�9;3�9;7K,�6I3J*-*-,I6I9M>?3J* 0-243Ju-H?,I{�ZN.1UA@J3Y6�.=9M,�L$.1LML4>?L49M,�U
6I3A312MU->B*G.=9;>B3J*:9;7K2M3 R C17�.1CJ,I*59;L�6�.1HBH?,�U )I¹�����º+��¸c¹1¸*�"!<�%.1*-U 1t·^%'��¹1¸*�"!<��byh³o�.16I>?HB>B98.a9;3J2e>?*
ÃTÄ�Å+Æ�>?L+.1* .1CJ,�*59�9M7G.=9g0z,�24o~312M{�L}@=.12M>B3 R L R L4,Io R H
6I3J{�{ R *->B6�.=9M>?3J*�L4,�2D@A>B6�,IL�b�)+*-,�31o
9M7-,g{t.=>?*sLM,I24@Y>?6I,�LX31µ½,I2M,IU�u5m�.�o�.16�>BH?>F98.=9M3J2�>BL�9;3�7-,�HB0�3=9;7-,I2i.=CJ,�*59;LSEG*-U�.10-0K2M3J0-24>�.=9M,
6IH?>B,�*59;L�.1*KU�L4,�2D@J,�24L�b �i3\j"6�H?>B,�*59�.1*KU�L4,�24@1,�2$.1CJ,I*�9ML%6�.1* EG*-U�9M7-,|o�.16�>BH?>B9;.=9;312MLp>?L�.
0K2M3Ju-HB,�{ 9;3�jS7->B687�ÃTÄ Å+Æ�U-3A,IL�*-319�0K2M,�L46�24>?uz,�.�LM3JH R 9;>B3J* b
VX,�>F9;7-,I2�>?LN9;7-,�{�,�687G.=*->?L4{
9M3�uz, R LM,IUwu5mx9;7-,<o�.16I>?H?>F98.=9M3J2ML$9;3 EG*-Ur.10-0-243J0-2M>?.=9;,<L4,�24@1,�24L�o~3J2s6�HB>?,I*�9MLsLM0z,�6�>FEG,�U
>B*�ÃTÄ Å}ÆGb �i3\jk,I@J,I2�Z
9;7K,�2M,/.12M,t.�* R {�uz,�2e31oS2M,IH�.=9M,�U�0z,�2Do~3J2M{$.=9M>B@J,IL�.=*-U:0-24319;3Y6�3JHBL
o~312}9;7-,ILM,�0v,I24o~3J24{t.a9;>B@1,�L}9M7G.=9�6�.1* uv,%L4,�,�*l.1L+9M7-,%U-,IE-*->B9M>?3J*�31o�.1*�>B*�9M,�2Do�.16�,�9M3s9M7-,
o�.=6�>?HB>B9;.=9;3J24L�b^��7->BL >B*�9M,�2Do�.16�,kU-,IEG*K>B9;>B3J*�>BL 3J*K,�31o-9M7-,�{�3JL49�>?{�0z3J249;.1*59�6I3J*59;24>?u R 9M>?3J*KL 31o
9M7->?L�j�3J24�%.1L�o�.12�.1L
6�.10-.1u->?HB>B9fmpu-243J�1,I2M>?*KC�>?L�6I3J*-6�,I2M*-,IU bk�A3J{�,�31o©9;7K,�{$3JLD9
>?{�0z3J249;.1*59
0z,�2Do~3J2M{$.=9M>B@J,IL�o~3J2�u-243J�1,I2M>?*KC$>B*�Ã¡Ä�Å+Æ/.124,�U-,�L46�2M>Buv,IUW>B*s9;.1u-HB, Ç b

)+*-,p>?L4L R ,�jk3J249M7W*-319M>?*-C�.a9X9M7->?LS0z3J>?*59S>BL�9;7G.=9}ÃTÄ Å}Æt2M,>� R >B2M,ILS9M7-,p6�3J*59;,I*59}31o .1*
.=UK@J,I249;>BLM,I{$,I*�9%9M3�uz,/>?U-,I*59;>?6�.1H&9;3�9;7K,/6�3J*59M,�*59�31o�9;7K,/6�.10-.1u->?HB>B9fm5�fL4,�,I�Y>B*-C�{�,�L4L;.1CJ,=b
��7K>?L&>?L
@J,I24m�24,�L49M2M>B6I9;>F@J,X.1*-U½ZK.1L
jk,iL47G.1HBH-LM,I,1ZK{�3JLD9&,��A>?LD9;>?*KCpuK2M3J�=,�2MLk>?CJ*K3J2M,�9M7->?L
0G.=249
3=o�9M7-,eÃ¡Ä�Å+ÆtLM0z,�6I>BEG6�.=9;>B3J*�.1*-Us0-243¯@Y>BU-,p.�{�3J2M,}LM3J0-7K>?L49M>?6�.=9;,IU�{$.=9;687K>?*-C%L4,�24@Y>B6�,1b
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P ,I9 R 2M*K>?*-CW9M3�9M7-,/6�31*-*-,�6�9;>B3J*:0-243Ju-H?,I{�Z¡jS7->?687�>BLp9M7-,/{$.1>?* 0-243Ju-H?,I{ 31oS6�.10-.1u->?HB>B9fm
uK2M3J�=,�2M>B*-C-Z O ª ,�*K,�LM,I2M,�9;7�.1*KU�«�,�9;687-0z,�H¬Z Ç\[J[1­ `kUK>?L49M>?*-C R >?L47<9fjk3Wu-.1LM>B6t.10K0-2M35.=687-,�Lp9;3
9M7->?LS0-243Ju-HB,�{��4%'�$!8·���¸ ���"1 1 B � ���M¹1¸���� � Z->B*|jS7->?687�.1CJ,I*�9MLi7-.1*-U-HB,g9M7-,�>B2�3\jS*W6�3Y3J24U->?*G.¯�
9M>?3J*�.1*-U�¹"��������¸f·^% �����"! %'� � ¹1¸&��� � Z½>?*�jS7->?687 .1CJ,I*59;L�2M,IHBm�3J*�L40v,I6�>�.=H L4mYLD9;,�{²0-2M3JC12;.1{�L
9M3�.1687->?,�@J,g6�3Y3J24U->?*G.a9;>?31* b ��� � ��
<.=*-U|9;7-, ��� 	���
�������	�����Z-uv3=9;7sU-,�L46�24>?uz,�U�>?*sLM,I6��
9M>?3J* Ç b Ç Z^o�.1HBH >?*59M3s9M7-,�EG2MLD9e6�.=9;,ICJ3J2DmJb���7-,�o�.16�>BH?>B9;.=9;>B3J*�.=0-0-2M3J.1687lUK,IEG*-,IU�>B*�ÃTÄ�Å+Æ
o�.=H?H?L�>B*59;3|9;7-,�LM,I6�3J*KU�6�.a9;,�C13J24m .1*KU 9M7->?Lg>?Lg6 R 2M24,�*59;HFm�9;7-,�U-3J{�>?*G.a9;>?*KC|.10-0-2435.1687l>?*
>B*59;,�HBH?>BCJ,�*59�.=CJ,�*59X2M,ILM,�.=2M687 b
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.=Lk9;7K,gÃTÄ Å+Æ%LM0z,�6I>BEG6�.=9;>B3J*$jk3 R HBU/2M,�� R >?2M,=b
df*-L49M,�.1Us.e�Y>B*-U/31o R *->BE-6�.=9M>?3J*$U-,IEG*K,�U|u5m
{�,I9;.a�fUK,�LM6I2M>B0K9;>B3J*-L�>B*l9M7-,sÃ ����{$.1* R .1H O¦ª ,I*-,�L4,�2M,�9;7 ·�¸�¹1ºF»?Z Ç\[1[5Ç `k>?L R LM,IU 9M3�{$.=9;687
6�.10G.1uK>?H?>F9;>B,�Lp.1*-U�0-24,Io~,I2M,�*K6�,�LIb<h}U-U->F9;>B3J*G.1HBHBmJZ�.��
2M31H?3JC=��uG.1L4,�U�>B*Ko~,�24,�*-6I,|,�*-C1>?*-,$6�.1*
uz, R LM,IU�9M3�,�@=.1H R .a9;,g.1U-UK>B9;>B3J*G.1Hv6�3J*KU->B9M>?3J*-L�3J*�9M7-,g{t.a9;687-,IU�{�,I9;.a��@=.124>�.1u-HB,�LIb
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�

��jk3�3=9;7-,I2ku-243J�1,I2MLNuG.1L4,�U/3J*�9;7K,+ÃTÄ Å}Æ�0-2M319M3A6I3JHG.124,X9M7-,�� � ��� �t.1*-U ��� � 	 �i{$.=9M687A�
{$.1�=,�2ML O « R 31�Y�a.�.1*-U��}.=2;.1UG.AZ Ç\[J[5] .AZY« R 3J���a.$.1*KU��i.12;.=UG.KZ Ç\[J[J] uA`¬b���7-,ILM,+u-243J�1,I2ML
.=2M,�>?{�0-H?,I{$,I*�9M,�U�,�*59;>B2M,IHBm .1Lt. UK,�6�H?.12;.a9;>B@1,�2 R H?,��fuG.=LM,�U�0-2M31CJ2;.1{ jS>B9;7K>?* 9;7-,�Å ���
o~3124j�.12MUA��687G.1>B*->?*-Ct.1CJ,I*�9+.12M687K>B9;,I6I9 R 2M, O « R 3J���a.KZ Ç\[1[�� `¬bihiL+3J0-0z3JLM,IU�9;3�9;7-, �
��� �To�.a�
6I>?HB>B98.a9;3J2IZG>B9i>?L+.=LML R {$,IU�9;7G.=9 � � ��� ��.1*-U ����� 	 ��jS>BH?HT{$.1�1,po�.1H?L4,�0z3JLM>F9;>B@1,�.=*-U�o�.1H?L4,
*K,�C5.=9M>B@1,i{$.=9;687K,�L�b
��7 R LIZ-0G.12D9�3=o 9;7-,Sjk3J2M��3J*�9;7-,ILM,+u-243J�1,I2MLNj�.1Lk3J*/.=U-U-2M,ILML4>?*-C�9M7-,
0K2M3Ju-HB,�{�31o�24,�6�3\@1,�24m�.ao�9;,�2SL R 687�.�o�.1HBLM,�{$.=9;687 b

£�3=9;7 Z�� � ��� �:.=*-U ����� 	
�JZ�L R 0-0z3J2D9�9;7K,$o R HBHN2M.1*-CJ,$31oXÃTÄ Å}Æ�0z,�2Do~3J2M{$.=9M>B@J,ILeUK,��
L46�24>?uz,�U�>?*l98.1u-HB, Ç .1*-U�{�3J2M,=bW��7-,|U->Fµ½,I2M,I*-6�,/uz,I9fjk,�,I* � � ��� ��.1*KU ��� � 	 �|H?>B,�Lp>?*
9M7-,s6�.10-.1u->?HB>B9fm 2M,I0-2M,ILM,I*�9;.=9;>B3J*-L%9;7K,Im�6�.1*�7-.1*-U-HB,1b:df* uz319;7 6�.=LM,�LIZ�6�.10G.1u->BH?>F9;>?,IL�.=2M,
24,�0-24,�L4,�*59;,IU�.1LXÃTÄ Å}Æ�{�,�LMLM.1CJ,IL�ZGu R 9�� � ��� �/jk3J2M��LS3\@J,�2X.�o~3J24{t.=HcZ�H?3JC1>?6���uG.1L4,�U/6I3J*A�
9M,�*59|H?.1*-C R .=CJ,�.1*-U ����� 	 ��310v,I2;.=9M,�Lt3\@1,�2to~24,�,��c9;,��A9t>?*Ko~312M{$.=9;>B3J* b���7 R LIZ ����� 	 ��>BL
,�µ½,I6I9M>B@J,IHBm�jS7G.=9/jk,<7G.�@J,�6�.=H?H?,IUx.:LM,�.12M687¼,�*KCJ>?*-,�.1uv3\@1,1b � � ��� �x,��A0v,I6I9;Ls,I>B9;7K,�2
Ã���� O ª ,�*K,�LM,I2M,�9;7�·�¸�¹1ºF»?Z Ç\[1[5Ç `-312
Å ��� O « R 3J���a.KZ Ç\[J[ � `G. R CJ{�,�*59;,IU�9;3�L R 0-0v31249
LD9;2M>B*-C
0-.=9M9M,�2M*KL�.1L}9M,�2M{�Lio~312}>B9ML}6I3J*59;,�*59�H?.1*-C R .1CJ,1b+Å ����>BL}{�3J2M,e.10-0K2M3J0-24>�.=9M,eo~3J2i2M,I0-2M,ILD�
,I*59;>?*KC�7K>?CJ7-HFm/LD9;2 R 6I9 R 2M,�U�UG.=9;.�L R 687�.=LX31uY¢4,�6�9;LX3J2�o~2;.1{�,�LIb
��7-,e.16I9 R .1H {$.=9;687K>?*-C�31o
6�.10G.1uK>?H?>F9;>B,�Li.1*-U�0-24,Io~,�24,�*-6I,�Lg>?L}0v,I24o~3J24{$,IU�u�m�.|�
2M3JHB3JC=�fHB>?�=, R *->BEG6�.=9;>B3J*�.1HBCJ3J24>B9;7K{�b
hiUK@J,I249M>?LM,I{$,I*59;Lg.1*-U�24,>� R ,IL49;Lg{ R L49+{$.=9M687�uG.1LM,IU�LM3JHB,�HFm�31*W9;7-,I>?2i6�3J*59;,I*59 
^9;7-,I2M,�>BL
*K3���*-3\jSH?,�UKCJ,tuG.=LM,/.=C5.1>?*KL49pjS7->?687:>B*Ko~,�24,�*-6I,t>BLe0z,�2Do~3J2M{�,�U b�Â^>?{�>B9M,�U >?*Ko~,I2M,I*-6�,�o~3J2
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o R 9 R 24,g@1,�24LM>?31*-Li>BL�,�*5@Y>?LM.1CJ,�Us9;7K3 R CJ7 b
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��7K,�.1>B{w31oA9;7-, ��� )A� �©º?·�BY¸$��0-243a¢4,�6�9 O £�.�mJ.12MU-3<·�¸�¹1ºF»?Z Ç\[J[ _�Z¯Vi3YU->?*-,g.=*-U �X*-2 R 7 Z Ç\[J[ _�Z
VX3AUK>?*-,t·�¸�¹1ºF»?Z Ç\[J[1§ `¡>?L�9M3$U-,�@J,IH?3J0s9;,I687-*-3JHB3JCJ>?,IL�9;7G.=9X3J0z,�2M.=9;,g3J*�7-,�9;,�243JCJ,I*-,�3 R Li>B*A�
o~312M{$.=9;>B3J* LM3 R 246�,IL/>?*y.1*�3J0z,�* Z�UAmA*-.1{$>B6�,I*5@A>B2M3J*K{$,I*�9�br�¡3:.=687->?,�@J,W9M7->?L �G,��A>Bu->?H �
>F9fm/.=*-U|3J0z,�*-*-,ILMLIZGdf*Ko~3��AHB, R 9M7/>?*59;,ICJ2;.a9;,�L�.1CJ,�*59�9M,�687-*K3JH?3JC=mJZ-3J*59M3JH?3JC1>?,�LIZ�>?*Ko~3J24{t.a9;>?31*
uK2M3J�=,�2;.=CJ,1Z
.=*-U�df*59;,I2M*-,�9%6�31{$0 R 9;>?*KC-b/df*Ko~3��YH?, R 9;7��¦L�.=2M687->F9;,�6�9 R 24,t>BLe6I3J{$0K2M>?L4,�Ul31oS.
*K,I9fjk3J2M��3=og6�3Y3J0v,I2;.=9M>?*-C:.1CJ,�*59ML/6�3J{�{ R *K>?6�.a9;>?*KC�>?*xÃ¡Ä�Å+Æ-bq)+*-,W31o�9;7-,ILM, .1CJ,I*59;L
>BL}9;7K,%u-2M3J�=,�2g.1C1,�*59+jS7->B687 24,�6I,�>B@1,�Lp.1*-U�LD9;3J24,�L�6�.10G.1u->BH?>F9fmW.=UK@J,I249;>BLM,I{$,I*�9ML+o~2M3J{°.1HBH
3=9;7-,I2edf*Ko~35�AH?, R 9;7l.1CJ,I*�9ML�b/��7K,�9;.1LM��31ok9;7-,�u-243J�1,I2�.1C1,�*59�>BL�9;3�0-2M3\@Y>?U-,�.�LM,�{$.1*59;>B6
{$.=9M687A�f{$.1��>?*-C$LM,I24@Y>?6I,�9M7G.=9�0-.1>?24L�.1CJ,I*�9ML�LM,I,���>?*-C�./0G.=249;>B6 R H?.12XLM,�2D@Y>?6�,%jS>F9;7<.1CJ,I*59;L
9M7G.=9S6�.1*�0z,�2Do~3J2M{�9;7G.=9SL4,�2D@A>B6�,=b

��>B*->?{$.1HBHBmJZz,I@1,�2Dm<.1CJ,I*�9p{ R L49g.1UA@J,�2D9;>BLM,%9;3|9;7K,%u-2M3J�=,�2g>B9ML+H?3Y6�.a9;>?31* Z½*G.={$,=Z^.1*-U
9M7-,�H?.1*-C R .=CJ,�>F9}L40v,�.1��L�b�¿ R ,�2M>B,�L+{ R L49�uz,�>B*<ÃTÄ Å+Æ R LM>B*-CsÃ�����.1L}9;7K,�6�3J*59M,�*59gH�.1*Y�
C R .1CJ,�.=*-U �4df*Ko~3��YH?, R 9;7 �g.1L�9;7-,�3J*59M3JH?3JC=mJb �W.=9;687K>?*-C�>BL 0z,�24o~312M{�,�U�.1L
.=*%>?*59;,I2MLM,I6I9M>?3J*
o R *-6I9M>?3J*�uv,�9fj�,I,�*t9M7-, R LM,I2�� R ,I24m$.1*-U�9;7K,iUG.a98.�2M,ILM3 R 246�,i6�3J*-LD9;2M.1>?*59;L&>B*�9M7-,S6�.10G.=u->?H �
>F9fm�.1UK@1,�2D9;>?L4,�{�,�*59�b
��7K,ij�.\m�9M7->?L
jk3J2M��L�>BL
9;7G.=9�Ã�����L4,�*59;,I*-6�,IL�ZK9M7G.=9�.12M,�9;7K,i6I3J*59;,�*59
3=o�6�.10G.1u->BH?>F9fm�.1UA@J,�2D9;>BLM,�{�,�*59ML�.1*KU R L4,�2]� R ,�24>?,IL�Z�.12M,%9;2M.1*-L4H�.=9M,�U<>?*59;3|9M7-,�U-,�U R 6I9;>F@J,
U-.=98.1u-.1LM,gH�.=*-C R .1C1,pÆ �¡Æ ��� O�� .1*->?31H?3-Z Ç\[J[LÇ `¡.1*-U�{t.=>?*598.1>B*-,�Ut>?*sL R 687W.�U-.=98.1u-.1LM,=b
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�������	�����U-,�L46�2M>Buv,IU�>B*|LM,I6I9;>B3J* Ç b Ç CJ.\@1, R L�9;7-,�6I3J*A�
*-,�6�9;>?31*�0K2M3Ju-HB,�{"jS7K>?687�>?L�uG.1L4>?6�.1H?HFm$9M7-,g0-2M3JuKH?,�{".1U-U-24,�L4LM,�UW>?*/9;7K>?L�9;7-,ILM>BL�b

� ��7-,$>B*59;,�2���.1C1,�*59p6�3J{�{ R *->B6�.=9M>?3J*�H?.1*-C R .1CJ,$ÃTÄ Å+ÆWU-,ILM6I2M>?uz,�Ul>?* LM,I6I9;>B3J* Ç b Ç b ¨
>?L�0-243JuG.1u-HFmt9M7-,g{$3JLD9X.1UK@=.1*-6I,�U�H�.1*-C R .1CJ,}o~312�9;7->BL�0 R 2M0z3JL4,1b

� ��7-,�Ã¡Ä�Å+Æ=�fuG.=LM,�U�u-2M31�1,�24L�U-,�L46�2M>Buv,IU�>B*�LM,I6I9;>B3J* Ç b ¨ 0z,�2Do~3J2M{ ,�L4LM,�*59M>�.1HBHBm�9M7-,
L;.1{�,+98.1L4�/j�,p.124,g{$3JLD9S>?*59;,I2M,IL49;,IU�>B* b
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3.2

3.2 Advanced logics
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3.3

3.3 Meta-Knowledge

3.3.1 Typologies 3.3.1 Applications

3.3.2 Search control 3.3.1 Competence
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hi*:3\@J,�2D@Y>?,Ij 31o�9M7->?LpLM,I6I9M>?3J* Z¡jS7->?687�0K2M3\@Y>?U-,IL�.�6I3J*-6I,�0K9 R .1H?>BL;.=9M>?3J* 31o�9M7-,t24,�H�.¯�
9M>?3J*KLM7->B0-L�uz,I9fjk,�,�* 9;7K,|U->Bµv,�24,�*59�L R uY��EG,IH?U-L�.1*KU�.=0-0-2M3J.1687-,�L<C=L4mYLD9;,�{�L�U-,�L46�2M>Buv,IU >?*
9M7->?L�L4,�6�9;>?31* ZG>?L�CJ>F@J,I*�>B*sE-C R 2M, Ç b
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h°CJ,�*K,�2M>B6W��*-3\jSH?,IU-CJ,�24,�0-24,�L4,�*598.=9M>?3J*�o~312M{$.1H?>BLM{ L R 687¼.1L 7 !<��¸&/^�"!^%Y·�! 5;!;·^%'���M¹1¸�·�º��"/
,'���}� � � �©Æ�� O ��7-.1*-C$.1*-U�ÂT,I,1Z Ç\[ _ ¨ ZKÂT3\@1,�H�.=*-U Z Ç\[ _ § Z ª .1HBH?>?,I2�Z Ç\[J§1� ` {�>?C17�9Njk,�H?Hv7G.�@J,
9 R 2M*K,�U/3 R 9k9M3�uz,iL R�� 6�>?,I*59�o~3J2N2M,�0K2M,�L4,�*59;>B*-C%.1*KUt2M,�.1LM31*->?*-C�.1uz3 R 9k6�.10G.=u->?HB>B9;>B,�LIb¡hiUA�
@=.1*59;.1CJ,�L¡31o � �	�©Æ}>?*-6IH R U-,&>F9;L^j�,IH?H �fU-,�EG*-,�UpLM,I{t.=*�9M>?6IL .1*KUe9;7K,No�.16�9T9;7G.=9¡>F9�>BLT0-2M3Ju-.1u-HBm
9M7-,guv,IL49D�f2M,ILM,�.12M687-,IU���*-3\jSH?,IU-CJ,p2M,�0K2M,�L4,�*598.a9;>?31*�o~3J24{t.=H?>?L4{ >?*sh}d�.1*-Usuv,�mJ3J*KU bk��7K>?L
>BL|6�,I2498.=>?*-HFmyCJ3Y3YUx,�*-3 R CJ7¼. 24,�.1L43J*x9;3 uz,�CJ>B*x3 R 2|2M,�@Y>?,Ij²31opH?3JC1>?6�L/.1L|6�.10-.1u->?HB>B9fm
24,�0-24,�L4,�*598.=9M>?3J*KL R L4>?*-C � � �©Æ-b
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P ,�0-24,�L4,�*598.=9M>?3J*KLW31o%6�.10G.1uK>?H?>F9;>B,�L/>B* � � �©Æy7G.�@1,:uv,I,�*w.=9M9M,�{�0K9;,IUw>?*¼,�.=2MHBm¼.=0A�
0K2M35.1687K,�Le9M3�24,�.1L43J*->B*-CW.=uv3 R 9�.=6I9;>B3J*-LIZ�,=b C-b O¦ª 24,�,I* Z Ç\[J�J[ `cb/)+*-,$3=o�9;7K,�LM,$,�.124HBm<.=0A�
0K2M35.1687K,�L%>?Le9;7-,�����¸&BK¹1¸���� � �M¹1º���BAº+B:� O ��6A��.1249M75m�.1*-U��}.�mJ,IL�Z Ç\[J�J[ Z
�A7-.1*G.17G.=* Z Ç\[J[ _\`
jS7K>?687�7G.=L�.16�9 R .1HBHBm�uz,�,I*%.1*�.16I9M>B@J,N9;3J0K>?6&31oGhid^2M,�L4,�.124687�o~3J2¡{$3J24,
9;7G.1*e9;7-24,�,�UK,�6�.=U-,�L
*K3¯jgb#�i3\j�,�@J,I2�ZT>B9ML}{$.1>?*�6�3J*K6�,�24*�7G.1L+*K319+uz,�,I*�jS>B9;7W2M,�.=LM3J*->B*-C|.1uz3 R 9}6�.10-.1u->?HB>B9M>?,�L
u R 9
jS>B9M7%2M,�.=LM3J*->B*-Cg.1uz3 R 9�.16I9M>?3J*-L >?*%CJ,I*-,�2M.1HcZ1jS7K>?687�6�.1*%uz,�LM,I,�*$.1L
.+{ R 687�uK2M35.1UK,�2
.=2M,�.�9M7G.1*�2M,�.=LM3J*->B*-C�.1uz3 R 9S6�.=0G.1u->BH?>B9M>?,ILko~3J2�u-243J�1,I2M>B*-C-b

�&,I24mlu-2M>B,��-m1Z 9;7-,$3J*59;3JHB3JC1m<31o�9;7-,/L4>B9 R .=9;>B3J* 6�.1HB6 R H R Le>BLe{$.1U-, R 0:31oT����¸�BK¹1¸���� � �
jS7K>?687¼6�.1*¼uv,�9M7-3 R CJ759�31o�.1LsLM*G.=0-LM7-3=9;L�31o�L43J{�,�j�3J24H?U 
���B©· � ¸$��Z}jS7->B687¼9;.1�1,<3J*
UK>Bµv,�2M,I*59�@=.1H R ,�L�>?*nU->Fµ½,I2M,I*�9�L4>B9 R .=9;>B3J*-Ls.1*-Ur6�.1*¼uz,<9M7-3 R C17�9�31o�.1Ls9;>?{�,��c@=.124mY>?*KC
0K2M3J0z,�2D9;>?,IL�
5.=*-Us¹���¸&��� � ��ZajS7->B687�6�.=*�uv,N,��A,I6 R 9M,�U%9;3i687G.1*-CJ,N9;7-,N@=.1H R ,N31o � R ,�*59;LIb���7-,
.a9;3J{�>?6�o~3J24{ R H?.������	��
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>BL R LM,IU$9;3pU-,I*-319;,X9;7G.a9N9M7-, � R ,�*59��s>BL
9;2 R ,i>B*$L4>B9 R .=9;>B3J*

Jb<VX319;,t9M7G.=9e9;7-, � R ,�*59���Z
.=HB9;7K3 R CJ7:>F9�{�>?C17�9�H?3Y3J��H?>B�1,t.1* .=9;31{$>B6�o~312M{ R H?.KZ >BL%.
9M,�24{�Z >¬b ,=b½>F9+2M,I0-2M,ILM,I*�9ML�.=*�3JuY¢4,�6�9g>?*W9M7-,%U-3J{$.1>B*�2M,I0-2M,ILM,�*59M,�U b���7K,�o R *-6I9M>?3J*�9M,�24{
��� 
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¯��>?L R LM,IU�9;3�U-,I*-319;,�9;7-,�LM>F9 R .a9;>?31* 31uK98.1>B*-,�U u5m ,��A,�6 R 9;>B*-C�9M7-,t.=6I9;>B3J*��
>B*�9M7-,�LM>F9 R .a9;>?31*�
Jb��Y,�*59;,I*-6�,IL�>?*WEG24L49D�f3J24U-,�2iH?3JCJ>B6g6�.1HBH?,�U�,Iµv,�6�9�.a�A>?31{$LX6�.1*W*-3\j�uz,
jS24>B949;,�*s9;3�24,�0-24,�LM,I*59i9M7-,g,Iµv,�6I9ML}.=*-U�0K2M,�6I3J*-U->F9;>B3J*-L�31o .16I9M>?3J*KL�b

�X*Ko~3J249 R *G.=9M,�HFm�9M7-,�,�µ½,I6I9s.a�A>B3J{$L$.1HB3J*-,�9 R 2M*y3 R 9t9M3:uz,W,�0K>?L49M,�{�3JH?31CJ>?6�.1H?HFm�>B*A�
.=U-,>� R .=9M,�.1*-U�o R 249M7-,�2%L43=�f6�.1H?HB,�U:o~2M.1{$,/.a�A>?3J{�L%.124,/*-,�,IU-,�U�>?*:9M7-,|2M,I0-2M,ILM,�*59;.=9;>B3J* Z
HB,�.1UK>?*-C:9M3 9M7-, )@!4¹'1t·35;!<�'=�º?·�1 >?*nh}d O �}.�mJ,IL�Z Ç\[ _ ­ Z}0G.1C1, �J[ `¬Z O �A7G.1*G.=7G.1* Z Ç\[1[ _¯`¬b
¶GR 2D9;7-,I2M{�3J2M,=Z\9;7-,N2M,I0-2M,ILM,�*59;.=9;>B3J*e3=o � R ,I*59;L�.1LT3JuY¢4,�6�9;L¡>?*g9;7-,&U-31{t.1>B*�LM,I,�{�L�6I3 R *59;,I2D�
>B*59 R >F9;>B@1,1b�df*$L R {${$.12DmJZ59;7-,SLD9;2M31*-Ce0z3J>B*�9&3=o½9;7K,XL4>B9 R .=9;>B3J*�6�.1HB6 R H R L
7G.1L&9;2M.1U->F9;>?31*G.1H?HFm
uz,�,I*$9M7-,�9;7-,I3J2M,�9;>?6�.1HKo~2M.1{$,�j�312M��>F9&0-2M3\@Y>?U-,IL
o~3J2�9;7-,S24,�0-24,�LM,I*598.=9M>?3J*$31o .=6I9;>B3J*-L
uG.=LM,�U
31*y.�j�,IH?H �fU-,�EG*-,�U�LM,I{t.=*�9M>?6IL�b��±h®* R {�uv,I2$31oi{�3J2M,sU->B2M,�6�9$.16I9M>?3J* 2M,I0-2M,ILM,I*�9;.=9;>B3J*-L
jS7K>?687�.1H?L43<.1U-U-24,�LML�9;7K,so~2M.1{�,|0-2M3JuKH?,�{ 7G.�@J,suz,�,�*�0-2M310v3JL4,�U >?* hid�.1*-U�jk,�L47G.1HBH
24,I@Y>?,�j¾L43J{$,�3=o�9M7-,�{�>?*sLM,I6I9;>B3J* ­ b Ç bN�Y9;>BH?H¬ZY9M7-,�LM>F9 R .=9M>?3J*|6�.1H?6 R H R L�2M,I{t.1>B*-LS.�7->BCJ7-HBm
,��A0-2M,ILMLM>F@J,�.=6I9;>B3J*�2M,I0-2M,ILM,�*59;.=9;>B3J*tjS>B9M7$0K2M3JuG.=u-HBm�9M7-,X6�H?,�.12M,IL49NLM,I{t.=*�9M>?6ILk31o .1*5m�L R 687
24,�0-24,�L4,�*598.=9M>?3J*½b
 ,��-B � !D"6Z=�C7
! @
� �:B 7%��� �8@ ��!�" # 7 9�!���!�\��87/��!0@%$��'& �)(+*,*�- �)# 7 9�!���!�\��87 GIR P/.10 �2(3*4*6587��C@�@�7%� �%�%� �-� ��D �
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��6A��.1249M75m¼.1*-U �}.�mJ,IL �S3J24>?CJ>B*G.1H�j�312M�yj�.1L|*-319sHB>?{�>B9M,�U�9M3:9;7-,�24,�0-24,�L4,�*598.=9M>?3J*
3=oX.1*-U�2M,�.1LM31*->?*-C�.1uv3 R 9%.16�9;>B3J*-L�.=*-U:9;7-,I>?2e,Iµv,�6I9ML�Z&u R 9%.1H?L43�>?*-6IH R UK,�U�9M7-,/CJ,I*-,�2M.1H
6I3J*-6I,�0K9N31o ¹:=>��º+��¸&9 O ��6���.12D9;75m�.1*-U��}.�m1,�L�Z Ç\[1�J[ Z50G.=CJ,�L ­ _ ���Y­ _J_¯`cb¡df*%9;7->BL j�312M�©ZJ9;7-,�m
7-.\@1,�.=9M9M,�{�0K9;,IU�9;3/o~3J24{t.=H?>?L4,�jS7G.=9�>F9+{�,�.1*-Lio~3J2�.1*�.=CJ,�*59�9;3tuv,%.=u-H?,�9M3/U-3|L43J{$,��
9M7->?*KC%u�m/U-,IEG*K>?*-C�.%0-24,�U->B6�.=9M, � ���
��� ��� �/
a�N{$,�.1*->?*KC �M.1CJ,I*�9�	
��6�.1*su-2M>B*-C�.1uz3 R 9�9M7-,
6I3J*-U->F9;>B3J*��¾>?*�LM>F9 R .a9;>?31* 
Jb � ��7-,W>B*59;,�24,�LD9;>?*KCl24,�L R HB9$7-,�24,�>BL�Z�.=L�9M7-,Im�0z3J>?*59�3 R 9�Z
9M7G.=9�>F9�>BL�*-319S.a9S.1H?Hv6�HB,�.12NjS7G.=9�9;7K>?L�0-243J0z3JLM>F9;>?31*t{�,�.1*-LIb �i3\jk,I@J,I2�Zz.1HF9;7-3 R CJ7/7->BCJ7-HBm
24,�HB,I@=.1*59+o~3J2X9;7-,�,I0->?LD9;,I{$3JHB3JCJ>B6�.1H R *KU-,�240->?*-*K>?*-CJLi31o&3 R 2ij�3J24�©Z½j�,�LM7G.1HBH *-3=9+CJ3/>B*59;3
9M7-,g0-7->BH?3JL43J0-7->B6�.1Hv0-2M3JuKH?,�{�L�,�*59;.1>?HB,�Us7-,�24,1b

� E D X[V
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 UWV � � ��I 
 K

�Y>?*-6I,<jk,<7G.�@J, {$,I*59;>?31*-,�Ux9;7K, L4>B9 R .=9;>B3J*x6�.=H?6 R H R Ls.1*KU¼9M7-,�o~2;.1{�,�0-243Ju-H?,I{�ZX>B9s>BL
.=H?LM3 jk3J249M7¾*-319M>?*-C�9;7G.=9�9;7K,�2M,l>?L�.�C12M3 R 0w31o�HB3JCJ>?6IL|9;7G.=9�7G.�@J,�uv,I,�*¾{$.1>?*KHBm�UK,��
@1,�HB3J0v,IU 9M3¼.1U-U-24,�LML�9M7->?L�0-243Ju-HB,�{�b ��7-,�L4,�HB3JCJ>B6�L�.124,�2M,�o~,�2M24,�U 9;3¼.1L � � � 13� � �"/
¸6� � ���xº��^,'����� O¦ª >B*-LMuz,�24C-Z Ç\[J§ _YZ�£�24,IjS�a.KZ Ç\[J[LÇ `cZ OQ¥ .�@A>BL�Z Ç\[1[�� ZsLM,I6I9M>?3J* ¨ b Ç `cb ��7-,
6IH�.1L4LM>B6�.=0-0-2M3J.1687-,�L 7-,I2M,�.12M, ¥ ,Io�. R HB9 Â^3JCJ>B6 O¦P ,�>F9;,I2�Z Ç\[1§�� `$.1*-U ��>?246 R {�LM6I2M>B0K9;>B3J*
O ��6A��.1249M7�m1Z Ç�[J§�� uvZz��6���.12D9;75mJZ Ç\[J§ � .¯`¬b �X3¯jk,I@1,�2IZ .1LS9;7-,ILM,e.10-0-2435.1687-,IL+.1UKU-2M,ILMLi9M7-,
0K2M3Ju-HB,�{®u5mW687G.=*-CJ>?*KC/9;7-,�>B*Ko~,�24,�*-6I,%{$,I687G.1*->BLM{®2;.=9M7-,�2i9;7G.1*�o R *-UG.1{�,�*598.=H?HBms687-.1*A�
C1>?*-C�9;7-,e2M,I0-2M,ILM,�*59;.=9;>B3J* Zv9M7-,Im�.124,�31o H?>F9M9;HB,�>?*59;,I2M,IL49}9M3 R L}.1*-UWjk,�L47G.1HBH¡*K319}HB3A31�s.=9
9M7-,�{�o R 249M7-,�2S7-,I2M,1b

�W.=*�m�.10-0K2M35.1687K,�L 9M3�.1CJ,I*�9�9;7-,I3J2M>B,�L���6Io�baLM,I6I9M>?3J* Ç b Ç b Ç �T.12M,kuG.1L4,�U%3J* 13�>%5¹1ºAº��^,'�����
O ��7-,IH?H�.=L�Z Ç\[1§�� Z ��7G.1C12M3\@s.1*-U � .1��7G.12Dm5.1L4687-,I@zZ Ç\[J[ _\`cZ OQ¥ .�@A>BL�Z Ç�[J[�� Z�LM,I6I9M>?3J* Ç b _a`z.1*-U
9M7-,t0z3JL4LM>?uKH?,�j�3J24H?U-LeLM,I{t.1*59M>?6�L O �i>?*59M>?���a.KZ Ç\[J�JÇ Z�«g24>?0-�=,1Z Ç�[J�J¨ `k.1*-Ul9;7 R L�Z�j�,/L47G.1HBH
7-.\@1,�.iHB3A31�g.=9�9M7-,�L4,�H?31CJ>?6IL¡*K,��Y9�b�hiCJ,�*59�9;7-,I3J2M>B,�L�.=2M,NLM0z,�6�>FEG6�.a9;>?31*-L 31oG.1CJ,�*59ML�b ��7K,�LM,
L40v,I6�>FEG6�.=9M>?3J*KL�6�.1*suz, R LM,IU�u5ms.=CJ,�*59;L�9M3�2M,�.=LM3J*�.1uz3 R 9�3=9;7-,I2S.1CJ,�*59ML�bk) R 2S.1>?{ >BL�9;3
24,�.1L43J*�.1uv3 R 9�9;7-,g6�.10G.1u->BH?>F9;>?,IL�31o�319M7-,�2X.1CJ,I*59;L�b

h {�3AUG.=H H?3JC1>?6+. R CJ{�,�*59;LX.�6�.1HB6 R H R L�Z-,=b CKbG0-2M,IU->?6�.=9;,g6�.=H?6 R H R LIZKjS>B9M7�.�* R {�uz,�2S31o
310v,I2;.=9M3J2MLIZ¡6�.1H?HB,�U�13�>%5¹1º���5G·�!4¹1¸6�"!���Z 9M7G.=9g98.=�1,�LM,�*59M,�*59;>?.1HN.12MC R {$,I*�9ML�b$��3YUG.1H
3J0z,�2��
�
� $���� �M7?� ���3�,!3��!�\ ��"/��Z ��7%� @ �CY ��!5"%� 7��CB "%��!�\Q@
��� BI7?� "?���L!���"%� �M9�"%�CD ��"?� Y �C7 Z�$�� B�$ Z=�6Z������/9L�%� "%$��
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.a9;3J24L�.12M, R L R .=H?HBm�*-3J*Y�f,��Y9M,�*-L4>?3J*G.=HcZ½>¬b ,=bv9M7-,ImWU-3|*-319�6I3J{�{ R 9;,ejS>B9;7 � R .=*�9M>BEG,I2MLIZ^3J2
.=2M,p2M,Io~,I2M,I*�9M>�.1HBHBm|310G.'� R ,1bS��7-,eLM,I{t.1*59M>?6�Li31o
.�{$3YUG.1H^H?.1*-C R .1CJ,g>?LXuG.1L4,�U�3J*W«�2M>?0K�1,
LD9;2 R 6I9 R 2M,IL�jS7->?687%6I3J*-LM>BL49
3=oz.}6�3JHBH?,I6I9;>B3J*�3=o©0v3JL4LM>Bu-H?,Nj�3J24H?U-LIZJ6�31*-*-,�6�9;,IU�u5m�.1*%.16I6�,�L4LD�
>Bu->?HB>B9fm�2M,IH�.=9M>?3J*½b � ,�LM.�m<.|0v3JL4LM>Bu-H?,�jk3J2MHBU�� � >?Lg.16I6�,�L4LM>Bu-H?,%o~2M31{ .|0v31LMLM>Bu-H?,�jk3J24H?U
� � >B* .|«g24>?0-�=,�L49;2 R 6I9 R 2M,�>FoN9M7-,Im�.12M,�6�31*-*-,�6�9;,IUlu5m�9;7K,�.16�6I,�LML4>?u->BH?>F9fmW24,�H�.a9;>?31* b�df*
,�.1687 0v3JL4LM>Bu-H?,�jk3J2MHBU ZT.|LM,I*�9M,�*-6I,$>B*<{$3YUG.1H�H?3JCJ>B6�6�.1*<uv,�,�>F9;7-,I2+9;2 R ,%3J2+o�.1HBLM,1Z^>¬b ,=b^.
L4,�*59;,I*-6�,e{t.�mt7G.�@J,pU->Bµv,�24,�*59S9;2 R 9;7s@1.=H R ,IL�>?*sU->Bµv,�24,�*59X0v31LMLM>Bu-H?,+jk3J24H?U-LIb

¶ 3J2
,��-.={$0-HB,1Z�>?*�0-243J0z3JLM>F9;>?31*G.1HY{$3YUG.1H-HB3JCJ>B6�9;7-,�9M2 R 9M7�@=.1H R ,�L
31o½0-2M310v3JL4>B9M>?3J*-L 6�.1*
@=.12Dm�.16�243JLML$U->Bµv,�24,�*59$0v3JL4LM>Bu-H?,|jk3J2MHBU-L�bn�
2M310v3JL4>B9M>?3J*-L%6�.1*�uz,�6I3J*-*-,I6I9M,�UyjS>F9;7�9M7-,
R L R .1Hv6�3J*K*-,�6�9;>B@1,�Lg�~,1b¦C-bY*-,�C5.a9;>?31* ZA6I3J*a¢ R *K6I9;>B3J* ZYU->?L�¢ R *-6�9;>?31*©�
9M3�o~3J24{ {�3J24,i6I3J{$0KH?,��
L4,�*59;,I*-6�,IL�bk��7-,+3J*-HFm�L4mY*598.16�9;>?6�.1H½,��Y9;,�*KLM>?31*�>BLk9M7-,}>B*�9M2M3YU R 6�9;>?31*t31o R L R .1HBHBm�9fj�3%*K,IjgZ
U R .1H�9fmY0v,IL�31o}L4,�*59;,I*-6�,IL������ � � ·��8·�����¹'!@��º+9��+��.=*-U��	� �$5 �������&=�º+9
�+��Z&jS7-,�24,��®>BL
.=C5.1>?*l.WL4,�*59;,I*-6�,|>B*�{�3AUG.=HNHB3JCJ>B61b|��7-,/>B*Ko~3J24{t.1H LM,�{$.1*59;>B6�Le>?Le9M7G.=9����Á>BLp9M2 R ,$>?*
.<0z3JLML4>?u-HB,sjk3J24H?U�� >Bo�.=*-U�31*-HBm�>Fo
�®>?L%9M2 R ,�>?* ,I@1,�2Dmy0z3JLML4>?u-HB,|j�3J24H?U�.16�6I,�L4LM>?uKH?,
o~243J{�� .=*-U�9M7G.=9��	� >BL�9;2 R ,e>B*�.%0z3JLML4>?u-HB,+j�312MH?U�� >Fo�.1*KU�31*-HBm|>Fo�� >BL�9;2 R ,e>B*�.=9
HB,�.1LD9}31*-,e0z3JL4LM>?uKH?,�j�312MH?UW.16�6I,�L4LM>?uKH?,go~2M3J{�� bX)}9;7-,I2}{�3AU-.1H 3J0z,�2M.=9;3J24Li{$.�m�.1H?L43$uz,
UK,IEG*-,IU b

��3YUG.1HSHB3JCJ>?6IL�7G.�@J,Wuz,�,I* R L4,�U�>B*�.1C1,�*59$9M7-,�312M>?,IL${�3JLD9;HBm�9;3 2M,�.=LM3J*y.1uv3 R 9$9M7-,
��*-3\jSHB,�U-CJ,�31o}319;7-,I2�.1CJ,�*59ML O � 3Y3JHBU-2M>BU-CJ,+.=*-U��1,I*-*->B*-CJL�Z Ç�[J[5] ZkLM,I6I9;>B3J* Ç `cb���7->BL�>BL
UK3J*-,}u5m�>B*�9M,�240-2M,�9;>?*KC
���r.1Lk.e{�3AUG.=HG�Y*K3¯jSHB,�U-C1,}3J0z,�2M.=9;3J2IZ�>cb¦,1b�.1*t.1CJ,�*59  � � � ���¼>Bo
>B*s,I@J,I24msjk3J2MHBUs9M7G.=9X>?L�6I3J*-L4>?L49M,�*59XjS>B9;7�>B9ML���*-3\jSH?,�UKCJ,1Z�� >?L�9M2 R ,=b P ,�.1L43J*->B*-C�.1uv3 R 9
��*-3\jSHB,�U-CJ, R LM>?*KC�{$3YUG.1H©HB3JCJ>?6ILNj�.1L�0K2M3JuG.=u-HBm�EG24L49�6I3J{$0K2M,�7K,�*-L4>B@J,IHBmt>?*59;,ICJ2;.=9M,�U/>B*59;3
.�o~2M.1{$,�j�312M�to~3J2�24,�.1L43J*->B*-C�.1uv3 R 9X.16I9M>?3J*KL�u�m O ��3Y3J2M,=Z Ç\[J§5] `cb

h o R 249M7-,�2s,��A9M,�*-L4>?3J*r31oe{$3YUG.1H+HB3JCJ>B6�Ls.124, %'9 � ¹'1 ����º��^,'����� O �}.124,�H�·�¸�¹1ºF»?Z Ç\[J§5Ç Z
�i.12M,IHcZ Ç�[J§1­ `¬b ¥ mY*G.1{�>?6SHB3JCJ>?6IL�j�,I2M,iU-,I@1,�H?310v,IUt9;3p2M,�.1LM3J*/.1uv3 R 9N0-2M3JC12;.1{�LN.1*-U$9M7-,�>B2
,��A,�6 R 9;>?31*-L�bk�YmY*598.16�9;>B6�.1HBHBmJZ59M7-,}3J*KHBm�687G.1*KCJ,}o~2M31{�*-3J2M{$.1H©{�3AUG.=HGH?3JCJ>B6S>?L&9;7G.=9����w>BL
24,�0-H?.16�,IU|u5m O�� `��¾.1*KU��	�w>BL�2M,I0-H�.=6�,�U|u5m�� ��� ��Z�jS7-,�24, � >?L�.�0-243JCJ2;.={�b�h¾0-2M31CJ2;.1{
>B{$0KH?>?6I>B9MHBm<U-,�EG*-,�Lt.1*�.16�6I,�LML4>?u->BH?>F9fm:2M,IH�.=9M>?3J*½ZN>¬b ,=b�3J*-HFm:9;7K3JLM,|jk3J2MHBU-Lt.=2M,�.16�6I,�L4LM>?uKH?,
9M7G.=9}.12M,p0z3JLML4>?u-HB,pLD98.=9M,�Li.=o�9;,I2X9M7-,p,��A,�6 R 9;>B3J*�31o�9;7-,p0-2M31CJ2;.1{�b O�� `�� >?L�9;7-,I*�U-,�EG*-,�U
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.=L+9;2 R ,%>?* � >Fok.1*-U<3J*-HFmW>Fo ��>BL}9;2 R ,%>?*�,�@J,I24m�0z3JLML4>?u-HB,�j�312MH?U<.=6�6�,ILML4>?u-HB,�o~2M3J{ �

jS>F9;7W9M7-,%.16I6�,ILMLM>Bu->?HB>B9fms24,�H�.a9;>?31*�U-,�EG*-,IU u5m � Zv>cb¦,1b©>Bo���>?LX*-,�6I,�LMLM.12M>BHBm�9;2 R ,%.=o�9M,�2i9M7-,
,��A,�6 R 9;>?31*�31o � b

VX319;,�9;7G.=9eUKmY*G.1{�>?6�H?31CJ>?6ILe.=2M,�9;7-,�EG2MLD9�HB3JCJ>?6ILg>?*59;243AU R 6�,�U�7-,�24,$9;7-.=9�,��A0-H?>B6�>B9MHBm
>B*-6�H R U-,�6�.10G.1uK>?H?>F9;>B,�LS>?*�9M7-,�o~3J24{°31oN0-243JCJ2M.1{$Li>?*W9M7-,�>B2+3J*59;31H?3JC1m1b]�i3\jk,I@J,I2�Z¡2M,I0-2M,ILD�
,I*59;>?*KC��Y*K3¯jSHB,�U-C1,X>B*�.1*-U�. R 9;3J{$.=9;,IU%2M,�.1LM3J*K>?*-C�3\@J,I2&UKmY*G.1{�>?6�HB3JCJ>B6�L�7G.=L�0-2M3\@1,�*�*-319
@1,�2Dms0-2;.16�9;>B6�.1H^.=*-U�9M7 R L�ZGjk,pL47G.1HBH *-319X0 R 24L R ,g9;7K>?L�0G.=9M7W.=*�mto R 249M7-,�2Ib
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´ �A0z,�2M>B{$,I*59;L >B* O ÂT.12M��>B*�·�¸�¹1ºF»?Z Ç\[J§ � Z ��7->�·�¸�¹1ºF»?Z Ç\[J§LÇ `cZ1.1*-U�3=9;7-,I2¡jk3J2M�gU-,ILM6I2M>?uz,�U�>?*
O £�.1242�Z Ç\[ _ [ Z5hi*-U-2M,�jSL�Z Ç\[J§FÇ `¬ZA7G.�@1,iL47-3\jS*t9;7G.a9k,��A0v,I249;LN>?*$.�EG,�HBU$31o�9M,�*�U-3p*-319N7G.�@J,
{�3J24,�U-3J{$.1>?*/��*-3\jSHB,�U-CJ,�9M7G.1*s*-3\@Y>?6�,IL�ZGu R 9i>B*-L49M,�.1U|9M7-,Im R LM,�9;7->BL���*-3\jSH?,�UKCJ,g{$3J24,
, � 6�>?,I*59;HBm�
©9;7-,�ms7G.�@J,e{$3J24,?1t·�¸�¹'/� � � � º?·^%�,Y·�bN£�,I>?*-C$.1*W,��A0v,I249i>?*�.�U-31{t.1>B*s{$,�.1*-L
9M3%uv,�{�3J24,}6�31{$0z,I9M,�*59S>?*t9M7->?L�U-3J{$.1>?*/312�ZA9M3%uv,}{$3J24,+6�.=0G.1u-HB,+31o¡LM3JHF@Y>?*-C�0K2M3Ju-HB,�{�L
>B*:9;7->BL�U-3J{$.1>B* b���7 R L�Z&9;7-,I2M,|>BL%.�L49M2M3J*-C<6I3J2M24,�H�.a9;>?31*�uz,I9fjk,�,�*�9;7-,/.\@=.1>BH�.1uK>?H?>F9fm�31o
{�,I9;.a�f��*-3\jSHB,�U-CJ,�.1*KU�6�.=0G.1u->BH?>B9fmW3J2g6�3J{�0z,I9;,I*-6�,�>?*l.sU-3J{$.1>?* b$�A>B{$>BH�.12}.12MC R {$,I*59;L
6�.1*�uv,+o~3 R *-U�>B* O ÂT.1L4�1,1Z Ç\[1§J� ZGÂ^,I6�3Y, R 687-,s·�¸�¹1ºF»?Z Ç\[J[J� Z �N.1*GÂ^,�7-*�.1*-U��13J*K,�L�Z Ç\[1[LÇ `¬b
� ,�7G.�@J,p.124C R ,IU�>B* O�� >B68��H?,�2X.1*KU��
2DmJ3J2IZ Ç�[J[J� `½9;7G.=9�.\@=.1>BH�.1uKH?,X{$,�98.a���Y*K3¯jSHB,�U-C1,�6�.1*
uz,}24,�� R LM,IUto~3J2N6�3J{�0v,�9;,I*-6�,}.1LML4,�LML4{$,I*59�bN��7-,},I{$0-7-.1LM>BL�7-,I2M,}>BLk31*$9;7K,}2M,�� R L4,�.1L40v,I6I9
jS7K>?687tjk3 R HBU/{t.=�1,i9M7->?Lk.10-0K2M35.1687$@J,�2Dm/.a9M9;2M.16I9M>B@1,i9;3e3 R 2�.1>?{�LN.1L�>F9�6I3 R H?U$L;.�@J, R L�.
HB319X31o�jk3J2M�©bX��7 R L�Z½jk,�L47G.1H?HT*-3\j HB3A3J�/.=9}{�,I9;.a�f��*-3\jSHB,�U-CJ,e.1*-UW>B9;LX2M,I0-2M,ILM,I*�9;.=9;>B3J*-L
9M3�LM,�,gjS7-,�9;7-,I2X9M7->?L���*-3\jSH?,IU-CJ,p6�.1*�uz,�2M,�� R LM,IU�o~3J2�6�.10G.1uK>?H?>F9fmtuK2M3J�=,�2M>B*-C-b

��������� < 
 � %8' ? �X�
% 26��� ��%��#%�� � �$?"� ��%8;$!&%

h"* R {�uv,I2%31o(��ºF¹"����� 78�M¹1¸&��� � � �*)31t·�¸�¹'/fº?·��1·�º2 � � � º?·^%�,Y·p7G.�@1,|uv,I,�*�.=9M9M,�{�0K9;,IU b ¶ 3J2
,��K.1{$0KH?,1Z�.1*�,�.124HBm 6�H?.1LML4>BEG6�.=9;>B3J* u5m OQ¥ .�@Y>?LS.1*-U�£ R 687-.1*G.1* Z Ç\[ _J_¯`�U->BL49;>B*-C R >BLM7-,IL
L4687-,�{$.=9;.�o~3J2t24,�.1L43J*->?*KC�.1uz3 R 9/31uY¢4,�6�9;L�ZSo R *-6�9;>B3J*y9;,I{$0KH�.=9M,�L$o~312t2M,�.1LM31*->?*-C:.1uv3 R 9
o R *-6I9M>?3J*-LIZS2 R HB,W{�3AU-,IH?L�o~3J2t24,�.1L43J*->?*KC .1uv3 R 9/>B*Ko~,�24,�*-6I,�2 R HB,�LIZi.=*-Ux{$,�98.a��2 R HB,�L�o~3J2
24,�.1L43J*->B*-C�.=uv3 R 9kLD9;2M.=9;,ICJ>?,IL�b�df* O Â^,�*-.=9%·�¸�¹1ºF»?Z Ç�[J§J¨ `G9M7-,�24,i>BLN*K319�L43�{ R 687/.g6�.=9M,�CJ3J2��
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>BL;.=9M>?3J*�31o}{�,I9;.a�f��*-3\jSHB,�U-CJ,=Z&u R 9�>?*KL49;,�.1U�9;7-,�m:CJ>F@J,s.�* R {�uz,�2%31oX,��-.={$0-HB,�L�jS7-,I2M,
L R 687���*-3\jSH?,IU-CJ,p>?LSuz,�>?*KC R LM,�U½b���7-,�L4,�,��-.={$0-HB,�LS>?*K6�H R U-,�{$,�98.a����*-3\jSH?,�UKCJ,1�&o~3J2S2 R HB,
L4,�HB,�6I9M>?3J*�
T9M3s2M,�6I3J2MU *-,I,�U-,IUlo�.16�9;Lg.1uz3 R 9g��*-3\jSH?,IU-CJ, 
¡o~3J2�2 R H?,i¢ R L49;>FEG6�.a9;>?31*-L�
 9M3�UK,��
9M,�6�9&u R CJL 
A,�9;61b ��7-,SH�.1LD9�,��K.1{�0-HB,�9;7-,�m�CJ>F@J,�6�31*-6�,I2M*-L&{�,I98.¯�f��*-3\jSH?,IU-CJ,�9;3�UK,�LM6I2M>Buv,X.
0K2M3JCJ2M.1{ � LS.1uK>?H?>F9;>B,�L�b �i*Ko~3J2D9 R *-.=9;,IHBm/9M7-,ImsU-3�*-319XU-,ILM6I2M>?uz,e.�24,�0-24,�L4,�*598.=9M>?3J*�o~3J2�9;7->BL
9fmY0z,�3=o+{�,I98.¯�f��*-3\jSH?,IU-CJ,1b��A>?{�>?H?.12MHFmJZ O �W.1,IL�Z Ç\[1§J� `X.124C R ,�L�9;7-.=9�{$,�98.a��H?,I@1,�H���*-3\j��
HB,�U-C1,/>?L�*K,�,�UK,�U o~3J2�>?*59M2M3JL40v,I6I9;>B3J* .1*-U�6IH�.1L4LM>FEG,�L%>F9�u5m�9M7-,/98.1L4��L%>B9%>BL�*-,�,IU-,�U o~3J2IZ
,=b CKbG>?*�.1LML R {$0A9;>?31*A�fuG.=LM,�U�2M,�.1LM31*->?*-CKZG>?*sH?,�.12M*->B*-C-Z->B*s7G.1*-U-HB>?*-C%>B*-6�31*-LM>BL49;,I*59�Z©>?*-6I3J{%�
0KH?,I9M,1Z½.1*-U R *K6�,�2D98.1>B*���*-3\jSH?,IU-CJ,�,�9;61b}��7->?LiLM7-3\jSL+9;7-.=9}9M7-,�24,�>?Li.t*-,I,�U�o~3J2i,��A0-H?>B6�>F9
{�,I9;.a�f��*-3\jSHB,�U-CJ,�>B*s�Y*K3¯jSHB,�U-C1,��fu-.1LM,IUWL4mYLD9;,�{�L�b

��7-,I2M,�.=2M,+.=H?LM3e.e* R {�uv,I2�31o�·���¹'1 5zº?·��]�*) ��9 ��¸f·�1 �
9M7G.=9k7G.�@J, R L4,�U/,��A0-H?>B6�>B9N{�,I9;.a�
��*-3\jSHB,�U-CJ,�o~3J2�.�* R {�uv,I2S31o¡0 R 2M0z3JL4,�L�b ¶ 3J2�,��K.1{$0KH?,1Z O¦¶ >BH?{$.1* ·�¸�¹1ºF»?Z Ç\[J§1¨ `^U-,ILM6I2M>?uz,
L4,I@1,�2;.=Hk,��K0z,�24>?{�,�*59;L R L4>?*-C�{�,I98.¯�fH�.=*-C R .1C1,%.1*-U {$,�98.a��2M,�.1LM3J*K>?*-C/9M3�L43JHB@1,�0K2M3Ju-HB,�{�L
>B*5@J3JHF@A>B*-C%uz,�H?>B,Io�Z-7K, R 24>?L49M>?6IL�Z©.1*-Us0z3J>?*59MLX3=o�@Y>?,�j�
 O h�9498.124U->T.1*-UW�A>B{$>¬Z Ç\[1§1­ `TU-,ILM6I2M>?uz,
. {$,�98.a��H�.1*KC R .1CJ,$o~3J2�2M,�.=LM3J*->B*-C:.=uv3 R 9$HB3JCJ>B6�.1H�6I3J*-L4,>� R ,�*K6�, 
 O ª >?*-L4uv,I2MC-Z Ç\[J§J� `iUK,��
L46�24>?uz,�Lk.p{�,I9;.a�fHB,I@J,IH-o~2;.1{�,Ijk3J24��o~3J2
9;7-,X6�31*-L49M2 R 6�9;>?31*$31o½��*-3\jSH?,�UKCJ,iu-.1LM,X2M,�EG*-,�{�,�*59
LDmYL49;,I{$L 
 O �i.1CJCJ>F9;7 Z Ç\[J[5] `&U-,�L46�2M>Buv,IL�.|o~2;.1{�,Ijk3J24�Wo~3J2g2M,�.1LM3J*K>?*-C�.1uz3 R 9p6�3J* �G>?6�9;Lp>?*
��*-3\jSHB,�U-CJ,�uG.1L4,�L�bx�W.1*5m�319;7-,I2$LDmYL49;,I{$L R LM>B*-C ,��A0-H?>B6�>F9�{$,�98.a���Y*K3¯jSHB,�U-C1,�UK3�,��A>BL49
�~6Io�b O ��.1,�Li.1*-U�V}.=2MU->¬Z Ç\[J§J§ `���bi��7K>?L}>BH?H R L49M2;.=9M,�L�9;7-,�.�@1.=>?H�.=u->?HB>B9fm$31o
{�,I98.¯�f��*-3\jSH?,IU-CJ,
>B*s�Y*K3¯jSHB,�U-C1,��fu-.1LM,IUWL4mYLD9;,�{�L�b

)}o&0G.12D9;>B6 R H?.12i>B*59;,�24,�LD9}9;3 R L+>?LXj�312M��3J* R L4>?*-C/{�,I9;.a�f��*-3\jSHB,�U-CJ,po~3J2����"1 5G·�¸f· � �8·
¹"���\·�����1t· � ¸ O �&3���·�¸�¹1ºF»?Z Ç\[J[ � `e.1L|9;7->BLs>?L|U->B2M,�6�9;HFmx2M,IH�.=9M,�Un9;3 6�.10-.1u->?HB>B9fmy2M,I9M2M>B,I@=.1Hcb
)+*-,t31o�9;7-,I>?2�.1>?{�Lpj�.1L�9M3�U-,I@1,�HB3J0 .WL4mYLD9;,�{ 9;7G.a9%��*-3\jSL�jS7-,�*�>F9�6�.=*-*-319%L43JHB@1,|.
C1>B@J,I*�0K2M3Ju-HB,�{ jS>F9;7-3 R 9�7G.�@A>B*-C<9;3<o�.1>?H�>B*y.=*y.=949;,I{$0K9%9M3lL43JHB@1,�>F9�b ¶ 3J2%9;7->BL%98.1L4�
9M7-,Im�,��Y9;,I*-U-,�U¼9;7-,I>?2|0-243Ju-HB,�{ LM3JHF@J,�2|jS>F9;7n.�* R {�uz,�2s31op2M,��G,�6�9;>B@1,<{$3YU R HB,�Lt9M7G.=9
0z,�2Do~3J2M{�,�U<L43J{$,�L4>?{�0-H?,�9M,�LD9;L�b���7-,�2M,I0-2M,ILM,�*59;.=9;>B3J*�31ok��*-3\jSH?,IU-CJ,�>?*�9;7-,�24,��G,I6I9;>F@J,
{�3YU R H?,IL�>?L�0K2M3Y6�,�U R 2;.1H½2;.=9M7-,�2�9M7G.1*sU-,�6IH�.12M.=9;>F@J,}9M7-3 R C17 Z©.1*-U|9;7K,�{$3YU R HB,�L�jk3J2M�$o~3J2
6I3J*KEGC R 2;.=9M>?3J*g98.=LM��L 3J*KHBmJb ¶GR 2D9;7-,I2M{�3J2M,=Z=6I3J{$0z,I9M,�*-6I,�.1L4LM,ILMLM{�,�*59�j�.1L¡>?*59;,I2M*G.=H�9M3X9M7-,
UK,I@J,IH?3J0z,�U�L4mYL49M,�{ .1*-Ue*-3i,��Y9;,�24*G.1HYu-2M31�1,�2��fHB>?�1,N.1C1,�*59 6I3 R HBUe0z,�2Do~3J2M{w9M7-,N6�3J{�0v,�9;,I*-6�,
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.=LMLM,ILML4{$,I*�9�b
�X0e9;3X9;7->BLT0v3J>B*59�Z¯9;7-,I2M,N7G.�@J,�uz,�,I*�o~,Ij�.10-0-2435.1687-,IL�jS7->B687 R L4,�{�,I98.¯�f��*-3\jSH?,IU-CJ,&9;3

24,�0-24,�L4,�*59+6�.10G.1u->BH?>F9;>?,IL�.1*KU�6I,�249;.1>?*KHBm/*K3$L43JH R 9M>?3J*/9M7G.=9X6�3 R H?U�uv, R L4,�U�o~3J2�6�.10-.1u->?HB>B9fm
uK2M3J�=,�2M>B*-C-Z©.1L�jk,g7G.1U�7-3J0z,�U b

��������� ��%�� +.-./ � ? �#26+7? � � �$?"� �3%(;$!&%

hiHB9M7-3 R CJ7%{$.1*5meU->Bµv,�24,�*59 R LM,IL
o~3J2 {�,I9;.a�fHB,I@J,IHK��*-3\jSH?,IU-CJ,S7G.�@J,�uz,�,I*$L R CJCJ,IL49M,�U�9;7-,I2M,
7-.1L}uz,�,I*W3J*-,�.12M,�.�jS7-,I2M,p9;7-, R LM,�31o�{�,I9;.a�f��*-3\jSH?,IU-CJ,p7G.1LX7G.1UW9M7-,pH�.124CJ,�LD9}>B{$0G.=6I9��
�\·M¹'!<��� ��� � ¸&!��aº O¦¥ .�@Y>?LIZ Ç\[J§�� ZK£ R *-UKms.=*-U � ,�HB7G.1{�Z Ç\[J§FÇ Z ª ,I3J2MC1,Iµ�Z Ç\[J§5Ç `cb
��7K,}>?UK,�.
7K,�2M,}>?Lk9M7G.=9�LM0z,�*-U->B*-C�L43J{$,X9;>B{$,X3J*tjS7-,I2M,+31*-,+>?LNCJ3J>B*-Ce9M3�LM,�.12M687s>B*/.�H?.12MCJ,XLM,�.12M687
L40G.16I,�>BL�{�3J24,�, � 6�>?,I*59$9M7G.1*�¢ R L49�LM,�.12M687K>?*-C-b�h}L�{$,I*59;>?31*-,�U�.1uz3¯@1,1Z�,��A0v,I249;L�>?*�.
UK3J{t.=>?*�3=o�9;,�*�U->?LD9;>?*KC R >?L47l9M7-,�{�LM,IHB@J,IL�o~2M3J{ *-3\@Y>?6I,�L%*-3=9�u5m�7-.\@Y>B*-C�{$312M,�2M,�HB,I@=.1*59
UK3J{t.=>?*��Y*K3¯jSHB,�U-C1,1Z½u R 9+u5m R LM>B*-Ct>F9}{�3J2M,p, � 6I>?,�*59MHBmJbX��7->BL}L R CJCJ,�LD9;L}9M7G.=9X9;7-,e��>?*-U
3=o {�,I98.¯�f��*-3\jSH?,IU-CJ,S9;7G.=9N>BLkLD9;2M31*-CJHBm�6�3J242M,�H?.=9;,IU�9M3�6�.10G.1u->BH?>F9fm���*-3\jSH?,IU-CJ,i.1LNjk,}*K,�,�U
9M3l24,�0-24,�L4,�*59/>F9�>?L�Zk>?*�o�.16�9�Z�L4,�.124687�6�31*�9M2M3JH���*-3\jSHB,�U-CJ,=b���7 R L�Zkj�,�LM7G.1HBH�*-3\jÁHB3A3J�
.a9$L4,�.124687�6�31*�9M2M3JHS��*-3\jSH?,IU-CJ,�9;3 LM,�,�jS7-,I9M7-,�2�9;7->BL$��*-3\jSHB,�U-CJ,�6�.=*yuz,�24,�� R LM,�U�o~3J2
6�.10G.1uK>?H?>F9fmtuK2M3J�=,�2M>B*-C-b

��7-,I2M,�.12M,p.�* R {�uv,I2S31o %��"1�¹'� � �No~3J2�jS7->B687�L4,�.124687�6�3J*59M2M3JH^��*-3\jSH?,IU-CJ,p7G.1LSuz,�,�*
o~3 R *-U:.=*-U:,�{�0-HB3¯m1,�U b ¶ 3J2p,��K.1{�0-HB,1Z O £ R *-UKm:·�¸�¹1ºF»?Z Ç\[ _ [ `�UK,�LM6I2M>Buv,$.�LDmALD9;,I{ 9M7G.=9
R LM,�LN{�,I98.¯�fH?,�@J,IH->?*Ko~,I2M,I*-6�,S9;3gLM31HB@J,S{�,�687G.=*->?6ILN0K2M3Ju-HB,�{�L�
 O � >?H?��>B*-L�Z Ç\[J§5Ç ` R LM,ILk{�,I9;.a�
��*-3\jSHB,�U-CJ,l9;3y6I3J*59;243JHeL4,�.124687À>?*r687-,�L4L�
 O ��>B*�9M3J*:·�¸�¹1ºF»?Z Ç�[J§5] `e7G.�@J, R LM,IUÀ,��A0-H?>B6�>F9
L4,�.124687�6I3J*59;243JH ��*-3\jSH?,IU-CJ,g>?*|0G.=2MLM>B*-C 
 O � R 242;.�m�.1*-U��¡3J249M,�2�Z Ç�[J§J[ ` 7G.�@J, R LM,IU���*-3\j��
HB,�U-C1,s9M3l6I3J*59;243JHSLM,�.=2M687�o~312�6I3J*-L4,>� R ,�*K6�,�L|3=o}*-,�j±>?*Ko~312M{$.=9;>B3J*:U R 24>?*-C<��*-3\jSH?,IU-CJ,
>B*59;,�C12;.=9M>?3J* b �
H�.1*-*K>?*-Cp>?LN31oT0G.12D9;>B6 R H?.12&>?*59;,I2M,�LD9�9M3 R L+��6Io�bYLM,I6I9M>?3J* ­ b Ç �&.1*-U$9;7-,I2M,+.=2M,
.$* R {�uv,I2�31o&0-H?.1*-*-,I2ML}9M7G.=9 R LM,%LM310-7->?LD9;>B6�.=9M,�U�L4,�.124687 6I3J*59;243JH�9M,�687-*-> � R ,�L��ab ¶ 3J2i,����
.={$0-HB,1Z O ��.=9;,=Z Ç\[ _ ] `©U-,�L46�2M>Buv,IL&>?*�7->?L��&7½b ¥ bJ9M7-,�L4>?L&7-3\jy9M7-,�L49M2 R 6�9 R 24,i31o½.+CJ>F@J,�*�CJ35.=H
.=*-Ut>F9;L&L R uY�fCJ35.=H?L&6�.1*$uv,S,��K0KH?3J>F9;,�U�9;3e6�3J*59M2M3JHGL4,�.124687 
 O ��2M31o�9�Z Ç\[J§5] `©,��K.1{�>?*-,ILk>B*$7->BL
jk3J24�/jS7G.=9X,��K.16�9;HBmt9;7-,g687-3J>B6�,g0z3J>?*59;LS.=2M,gU R 24>?*-C�0-H?.1*-*->B*-C�.1*-UsU-,�@J,�HB3J0-LX7-, R 2M>?LD9;>B6�L
�
� � �����D�W@ B ��!�YK9L�%����! $�� 7?� � "?$�� "?� 7 D2D � "���� A�����!�!���!�\ $L�D� � � � ! ��!5" 7%��@�90B �8@ � ��" &(����� !L� ! ���)(3*�� ( 7
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2.3 Actions in planning
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2.3.4 Planning agents

2.3.4 UWL

2.3.1.2 STRIPS assumption

2.3.1.2 Semantics 2.3.1.2 Planners
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2.3.1.2 UCPOP
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important

2.3.4 PHOENIX

2.3.4 Plan execution

subfield

2.3.1.3 Disjunctive representations

¶ >BC R 2M, ¨ �N)}@J,�2D@Y>?,Ij¾31o�9M7->?LSL4,�6I9M>?3J*

hi*:3\@J,�2D@Y>?,Ij 31o�9M7->?LpLM,I6I9M>?3J* Z¡jS7->?687�0K2M3\@Y>?U-,IL�.�6I3J*-6I,�0K9 R .1H?>BL;.=9M>?3J* 31o�9M7-,t24,�H�.¯�
9M>?3J*KLM7->B0-L�uz,I9fjk,�,�* 9;7K,|U->Bµv,�24,�*59�L R uY��EG,IH?U-L�.1*KU�.=0-0-2M3J.1687-,�L<C=L4mYLD9;,�{�L�U-,�L46�2M>Buv,IU >?*
9M7->?L�L4,�6�9;>?31* ZG>?L�CJ>F@J,I*�>B*sE-C R 2M, ¨ b

�TEGF X 
.L I � � � U �#N UWK U	� L � L I � � � ��N 	 � �GI*K 	 K

��7K,�2M,�.12M,$¸ � �3!;·M¹"��� � ��jS75m�.16�9;>?31*W2M,I0-2M,ILM,I*�9;.=9;>B3J*-L�.=L R L4,�U�u5mWhidS0-H�.1*K*-,�24L+.124,�31o
0-.1249M>?6 R H�.12k>?{�0v3J2D98.1*K6�,io~312�3 R 2�jk3J24�zb ¶ >B2MLD9;HBm1ZK.�0K2M>?{�>B9M>B@1,}.16�9;>B3J* ZK31*-,�31o^9;7K,�>?*-0 R 9;L
9M3�9M7-,p6�H�.=LMLM>B6�.1H½0-H�.1*K*->?*-C�0-243Ju-HB,�{ O � .a9;,/·�¸�¹1ºF»?Z Ç�[J[�� ZG0-.1CJ, Ç1§ `¬Z©6�.1*�uv,p>?*59M,�2M0K2M,I9M,�U
.=Lp9M7-,t24,�0-24,�LM,I*598.=9M>?3J*:3=o�.�6�.10G.1uK>?H?>F9fmJb$��7-,tL4,�6�31*-U�2M,�.1LM3J* o~3J2p3 R 2p>?*59;,I2M,�LD9�>B*:.16��
9M>?3J*l2M,I0-2M,ILM,�*59;.=9;>B3J*-L�.1*-U�h}d�0-H?.1*-*->B*-CW>BLe{�3J2M,$6�3J{�0-HB,��vbWhiL�0z3J>?*59;,IU:3 R 9�uv,�o~3J2M,=Z
>B*59;,�HBH?>BCJ,�*59N.1CJ,I*59;L�.=2M,}3=o�9;,�*t.1LML R {�,�U/9;3 R LM,}.e0-H?.1*-*-,I2k9M3�U-,�9;,�24{$>B*-,i.e6�3 R 2ML4,+31oT.16��
9M>?3J*�9M7G.=9p.1687K>?,I@1,�Le.|CJ>B@1,�*<3JuY¢4,I6I9;>F@J, O�� 3Y3JH?U-24>?U-C1,+.1*-UW�1,�*K*->?*-C1L�Z Ç\[J[J] ZT0G.1CJ, Ç�¨LÇ `¬b
��7 R LIZ->B9N>BLk0-H?. R L4>?u-HB,S9M3�.1L4L R {�,i9M7G.=9�ZYo~3J2k.eC1>B@J,I*/3JuY¢4,I6I9M>B@J,=ZA9M7-,�24,},��A>BL49;L�.e0-H?.1*-*->B*-C
0K2M3Ju-HB,�{ 9;7-.=9�7G.=L%.WLM31H R 9M>?3J*l>Bo�9M7-,|.1CJ,I*59%>?Lp6�.10-.1u-H?,$31oX.1687->B,I@Y>?*KCW9;7->BL�3Ju�¢4,�6I9M>B@1,1b
�X*-U-,I2X9M7->?LS.1L4L R {�0K9M>?3J* ZA9;7-,g0-243Ju-H?,I{Á31o�6�.10-.1u->?HB>B9fmt.1LML4,�L4LM{�,�*59+{$.�m/uz,p24,�U R 6�,�U�9;3
9M7-,g0-H�.=*�,��A>?L49M,�*-6I,e0K2M3Ju-HB,�{�b
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��7K,�0-H�.=*-*->?*KC$0-243Ju-HB,�{Áj�.1L}EG24L49�.=U-U-2M,ILML4,�U<>?*�h}d�,=b C-bz>?* O ª 2M,I,�* Z Ç�[J�J[ ` .1*-UW>?*�9M7-,
L4>B9 R .=9;>B3J*W6�.1H?6 R H R L O ��6���.12D9;75m�.1*-U��}.�mJ,IL�Z Ç\[J�1[ Z^�Y7G.1*G.17-.1* Z Ç\[J[ _¯`¬b�� £�319M7�31o
9;7-,ILM,
.=0-0-2M3J.1687-,�LeU->?U *-319pU-,�@Y>?LM,t.�*K,Ij 2M,I0-2M,ILM,I*�9;.=9;>B3J*lo~312e.=6I9;>B3J*-Lgu R 9 R L4,�U 7 !<��¸&/^�"!^%Y·�!
5;!;·^%'���M¹1¸f·$º��^,'����9;3�2M,�0K2M,�L4,�*59�jk3J2MHBU�LD98.=9M,�L�Z&.=6I9;>B3J*-LIZ�.1*-U 9;7-,I>?2p,Iµv,�6�9;L�b �iL4>?*-C�EG2MLD94�
312MU-,I2�HB3JCJ>?6WH?,�.=U¼9M3y. * R {�uz,�2s31o�0K2M3Ju-HB,�{�L�Z+{�3JLD9�*K3198.1uKHBmJZX9;7-,<o~2;.={$,�0-243Ju-HB,�{�b
hiHB9M7-3 R CJ7%9M7-,�24,i7G.=LNuz,�,I*t6I3J*-LM>BU-,�2M.1u-HB,�0-2M3JC12M,�L4LN9M3\j�.124U-LN2M,�0K2M,�L4,�*598.a9;>?31*-Lk3=o^.16�9;>?31*-L
>B*�E-2ML49D�f3J24U-,�2�HB3JCJ>?6/9M7G.=9$.�@J3J>BU�9M7-,so~2;.1{�,|0-2M31u-H?,I{�ZN>B9�6�.1*yu5m *-3l{$,�.1*-L�uv,s6I3J*A�
L4>?U-,I2M,IU�LM31HB@J,IU bt�A>?*-6I,%j�,�7G.�@J,$.1H?24,�.1UAm�U->BLM6 R LMLM,IU�EG24L494��3J2MUK,�2gH?3JC1>?6%.1Lp.s6�.10-.1u->?HB>B9fm
24,�0-24,�L4,�*598.=9M>?3J*�>?*sL4,�6I9M>?3J* ¨ b Ç ZKjk,eL47G.1HBH *-319SCJ3�>B*�9M3�{$3J24,�U-,I9;.1>?H .=9�9;7->BLS0v3J>B*59�b

�$���:��� � ���:' '41 -�� ��� ? � ��� 13%8+7� +.-./	1�-�� �
	,%#�	+7%8' %8� 26� 261�?#��'

)+*-,�31o�9;7-,�,�.=2MH?>B,�LD9<L4mYL49M,�{�L�>?* hid�9;3r.1U-UK2M,�L4Ll9M7-, 0-H�.1*K*->?*-Cn0-243Ju-HB,�{ R L4>?*-Cr.
9;.1LM��LM0z,�6�>FEG6n2M,I0-2M,ILM,�*59;.=9;>B3J* j�.1L�9;7K, � ��
 � � ��L4mYLD9;,�{ OQ¶ >?�=,�LX.1*-U�VX>?H?L4LM3J*½Z Ç\[ _ Ç Z
¶ >?�1,IL�·�¸�¹1ºF»?Z Ç�[ _ Ç `¬b&��7-, � ��
 � � ��!;·65;!;·��\· � ¸�¹1¸&��� � �*)p¹���¸&��� � ��u-.1LM>B6�.1HBHBm$6�3J*-L4>?LD9;LX31o��

� �:���:-52713?#� ��� 2424%8+.� ��9M7-,�>?U-,I*59;>BE-,�2
31oz9;7-,S.=6I9;>B3J*�.1*-U�L43J{$,�@=.124>�.1uKH?,�L U-,�L46�2M>BuA�
>?*-C%9;7K,p0-.12;.1{�,I9M,�24L�


� � �	+7%8-�?#�	;�1 271�?#� � ?&+ � " �3� ��.�o~3J24{ R H?.�9M7G.=9i{ R L49iuz,p9M2 R ,euv,�o~3J2M,g9;7->BL}.=6I9;>B3J*
6�.1*�uv,p.10K0-H?>B,�U 


� �:� �:;�; ��1�' 2 ��.�H?>BL49X31o
o~3J24{ R H�.=,g9M7G.=9XjS>?HBH¡uz,e9M2 R ,�.1L+.$2M,�L R HB9i31o
9M7->?Li.16I9M>?3J*�

.1*-U

� � ;$%���% 26% � 1�' 2 �i./H?>BL49}31oko~312M{ R H?.1,e9M7G.=9+jS>BH?H�*-3|H?3J*KCJ,�2+uz,�9;2 R ,�.1Lg./24,�L R HB9g31o
9;7->BLS.16I9M>?3J* b

df*�9;7-,p3J2M>BCJ>?*-.1H U-,�EG*->B9M>?3J*s31o�9;7-, � ��
 � � �p24,�0-24,�LM,I*598.=9M>?3J* Z©9;7K,eU->Fµ½,I2M,I*�9Xo~3J24{ R H�.=,
>B*�9M7-,�24,�0-24,�L4,�*598.=9M>?3J*�j�,I2M,�.1HBH?3\jk,�U 9;3�uz,so R H?H�EG24L494��3J2MUK,�2�H?3JCJ>B6s.1*-Ux.<2M,ILM3JH R 9;>B3J*
� � $�� � �C7%����� � " � 5 � �
� "%� D���@�@�7?� �?� ��!�\'"?$���� A�7%�D����� D Z=�D� A07%�D�L����� �
����� " �/�8Z � ��� ��!0@��3�WD �D! �)(+*����+7 ]
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9M7-,�312M,�{²0-2M3\@J,I2pj�.1L R LM,IU 9M3�24,�.1L43J*l.1uv3 R 9�j�312MH?U<LD98.=9M,�L�b��X3¯jk,I@1,�2IZ�>?*<.sH�.=9M,�2+UK,��
L46�24>?0K9M>?3J* O Vi>?HBLML43J* Z Ç\[1§�� ZN687G.10K9M,�2t_a`S3J*-HFm:6I3J*a¢ R *-6�9;>B3J*-L�31o+HB>B9M,�2;.=H?L�.=2M,s0v,I2M{�>B949;,�U½Z
jS7K>?687<CJ2M,�.=9;HFmWL4>?{�0-H?>FEG,�LX9;7-,%0KH�.1*-*K>?*-C/0K2M3Y6�,�L4L�be��7->?L�H?.=9;,I2}@J,I2MLM>B3J*<>?L}jS7-.=9g>?L+*K3¯j
C1,�*-,I2;.1HBHBm:24,Io~,I2M2M,IU�9M3�.1L%9M7-, � ��
 � ���s2M,I0-2M,ILM,�*59;.=9;>B3J* by��7K,�L4>?CJ*->FEG6�.=*�9�.=UK@=.1*-6�,�31o
9M7->?L�24,�0-24,�LM,I*598.=9M>?3J*�3¯@1,�2�9;7-,�LM>F9 R .=9M>?3J*�6�.1H?6 R H R L�>BL%9;7-, � ��
 � � �:¹"����B 1 5z¸&��� � ��3J*-HBm
jS7-.=9%>?Le{$,I*59;>?31*-,�U:>B*�9;7K,/2M,I0-2M,ILM,�*59;.=9;>B3J*�687G.1*-C1,�L�jS7-,I*�.=*�.16I9M>?3J*�>?L�0z,�2Do~3J2M{�,�U½Z
>¬b ,=bG.1*5m�9;7->B*-C�9;7G.=9S>BL�*-319XH?>BL49M,�U|>?*|9M7-,p.1U-U�3J2�U-,�HB,I9M,pHB>?LD9�jS>?HBH½*-319X687G.=*-CJ,1b

)+*-,:>B*59;,�24,�LD9;>?*KCx.1LM0z,�6�9<31o%9;7K, � ��
 � � ��2M,�0K2M,�L4,�*598.a9;>?31*À>?L�9M7G.=9�9M7-,�24,�j�.1L�*-3
)A�"!@1�¹1º �\·�1�¹ � ¸������$U-,�EG*-,�U¼o~3J2 � ��
 � � ��o~312s. 2M.=9;7K,�2|H?31*-C:9;>B{$,=bqdf*w.�6IH�.1L4LM>?6�0-.a�
0z,�2IZ O �}.�m1,�L�Z Ç\[ _ ­ `z0z3J>?*59;,IU$3 R 9&9;7G.=9N{$.1*5m%2M,I0-2M,ILM,I*�9;.=9;>B3J*-Lk>?*�h}d�L R µv,�2M,IUto~2M31{�9;7->BL
0K2M3Ju-HB,�{�Z^.1*-U�9M7G.=9�o~3J24{t.1HB>?L4{$LS9;7G.a9g7G.�@J,�*-3sLM,�{$.1*59;>B6�L�L47-3 R HBU *K319guv,%6I3J*-L4>?U-,I2M,�U
24,�0-24,�L4,�*598.=9M>?3J*KL�b&�Y9M>?HBHcZ\>B9^j�.1L�*-319 R *59;>BH O Â^>Bo~L4687->B9 �1Z Ç\[1§J� `59M7G.=9 .XL4,�{$.1*59;>?6IL¡o~312 � ��
 � � �
j�.1LXo~3J2M{$.1H?HFm�U-,IEG*K,�U bSÂ^>Bo~L4687->B9 �p.1H?L43$>BH?H R L49;2M.=9;,IL�7-3\jÀ9;7K,pEG24L49i>?*59 R >B9;>F@J,g.10K0-2M35.=687-,�L
.=2M,|*-319�.=HBj�.\mYL � R >F9;,/9;7K,|2M>?C17�9�U-,IEG*K>B9;>B3J*-LIb�d�9�7G.1L�9M3�uv,|LM.1>?U½Z&9M7-3 R C17 Z
9;7G.=9%9M7-,
� ��
 � � �t24,�0-24,�LM,I*598.=9M>?3J*:0K2M3\@J,IU:9;3�uz,/.1*l,��Y9;2M.13J24U->?*G.=2M>?HFm�L R 6�6�,ILMLDo R HS.16I9M>?3J*l2M,I0-2M,ILD�
,I*598.=9M>?3J* b ��7-,I2M,�.12M,|LD9;>BH?HN0-H�.1*K*-,�24L%uv,I>?*-C�UK,I@J,IH?3J0z,�U 9;3YUG.�m�9M7G.=9 R LM,s,��K.16�9;HBml9;7->BL
24,�0-24,�L4,�*598.=9M>?3J*½b

��7-, � ��
 � � � 5zºF¹ � � ·�!�3J*y9M7-,�319M7-,�2$7G.1*-UxL R µv,�2M,IUxo~2M3J{ {$.1*5my0-243Ju-HB,�{�L�9M7G.=9
jk,�24,�.1UKU-2M,ILMLM,IU�>?*�.$* R {�uv,I2i31o L R uKLM,>� R ,I*59gL4mYL49M,�{�L�Zz{$3JLD9;HFm/o~3JH?HB3\jS>?*-C�9M7-, � ��
 � � �
.=0-0-2M3J.1687 O¦ª ,I3J2MC1,Iµ�Z Ç\[J§ _�ZzhiH?HB,�*�·�¸�¹1ºF»?Z Ç\[J[�� Zz��.=9M,t·�¸�¹1ºF»?Z Ç\[1[�� `¬b���7-,pEG*G.1HT>?*K6�.124*A�
.a9;>?31*�31oz.+0-H?.1*-*-,I2�>?*�9M7-,�{�3 R HBU�31o�� ��
 � � ��>?L�0-243JuG.1uKHBmg9;7-,�0-.1249M>�.1H �f3J24U-,�2T6�. R L;.1H �fHB>?*-�
0KH�.1*-*K,�2 � 	¡Æ�� O ��6Ih}H?HB,�LD9;,�2X.1*KU P 3JL4,�*�u-H?>F9M9�Z Ç\[J[LÇ `cb2�i3\j�,�@J,I2�ZK9M7-,�24,i7G.=Lkuz,�,I*t*-3pLM>BC=�
*K>BEG6�.1*59}.=UK@=.1*-6�,g>B*/9;7-,g2M,I0-2M,ILM,I*�9;.=9;>B3J*�31o�.=6I9;>B3J*-L R L4,�U�u�mt9;7-,ILM,pL4mYL49M,�{�L�Zz.1*-Us9;7->BL
>BL�9;7-,p.1L40v,I6I9Xj�,p.124,g{$3JLD9S>?*59;,I2M,IL49;,IU�>B*s7-,�24,1b

)+*-,�31o©9M7-,�{�3J2M,kLM,�24>?3 R L
H?>?{�>B9;.=9;>B3J*-L^31oG9M7-, � ��
 � � ��2M,�0K2M,�L4,�*598.a9;>?31*%>?L�>F9;L�,��K0K2M,�L4LD�
>F@J,I*-,�L4L�b ¶ 3J2�,��K.1{�0-HB,1ZJ9;7K,�LM>B9 R .=9M>?3J*%6�.1H?6 R H R L
>BL�6�31*-LM>BU-,�24,�U/.�{ R 687�{�3J24,�,��A0-2M,ILML4>B@J,
24,�0-24,�L4,�*598.=9M>?3J*½bWd�9�j�.1L�*K319 R *�9M>?H O �¡,�U-*-. R HB9�Z Ç\[J§J[ `k9M7G.=9�.�LM,I2M>B3 R L�.a9M9;,I{$0A9�.=9�,����
0KH?3J24>?*-C�9;7-,�{�>?UKU-H?,gCJ243 R *-U�uz,I9fjk,�,I* 9M7-,�L4,�9fj�3�.10K0-2M35.=687-,�L}j�.1L�{$.1U-,=b+��7-,�24,�L R HB9
3=o�9;7K>?L�j�312M��j�.1Lp9M7-,�*-,Ij°¹���¸&��� � %Y·�����!@� 5z¸&��� � ºF¹ � ,'B-¹�,Y·%� ���¡Æ���9M7G.=9p6�3J{�u->?*-,IU 9M7-,
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,��A0-2M,ILMLM>F@J,I*-,�L4Li31ov9;7-,iLM>F9 R .=9M>?3J*�6�.=H?6 R H R L&jS>B9M7$9;7K, � ��
 � � �}.1L4L R {�0K9;>B3J*$9M3�24,I98.=>?*$9M7-,
uz,�LD9
31oGuz319M7�j�312MH?UKL�b ��7K, R *-U-,I2MHFmA>B*-C+>BU-,�.X>?* ���¡Æ�j�.1L 9M3},��K0KH?3J>F9�9M7-,�o�.16�9 9;7-.=9 ,�µ½,I6I9
.¯�K>B3J{�L�>?*�9M7-,�LM>F9 R .=9M>?3J*�6�.1HB6 R H R L
.1HBHA{�3J2M,�3J2
H?,ILML
7G.�@J,�9M7-,�L;.1{�,�LDmA*59;.16I9M>?6�.=H-o~3J2M{$.=9�b
�¡,�U-*-. R HB9 R LM,IU/9;7->BL�0G.a9M9;,I2M*t9M3�U-,�EG*-, ���¡Æ%.1*-U/7-3\j ����Æ�,��K0K2M,�L4LM>B3J*-L�L47-3 R HBU/uv,i,����
0-.1*-U-,IUl>B*�9M3|LM>F9 R .=9M>?3J*W6�.1HB6 R H R L}o~3J24{ R H�.=,1bgdf*�9;7->BL}j�.�m1ZT9M7-,%LM,I{t.=*�9M>?6IL�31o � �¡Æsj�.1L
C12M3 R *KU-,�U�>?*/9M7-,gLM>B9 R .=9M>?3J*|6�.1H?6 R H R L�u R 9S9;7-,�LDmY*�9;.a��H?3Y3J�=,�Us{ R 687�{$312M,+HB>?�1, � ��
 � � �
jS>F9;7s0-24,�6�31*-U->B9M>?3J*½ZG.1U-U Z©.=*-UsU-,�HB,I9;,�o~3J24{ R H?.1,1b

� 7G.a9��¡,�U-*G. R HB9�U->?U¼*-319�U-3 j�.1L�UK,�LM>BCJ*¾. 0-H?.1*-*-,I2so~312 ���¡Æ-b"h}HF9;7-3 R CJ7¼3J*-,
6I3 R HBU�9M2;.1*-L4H�.=9M,�9;7-,p2M,I0-2M,ILM,�*59;.=9;>B3J*�>?*59M3�EG24L49D�f3J24U-,�2SH?31CJ>?6g.1*KUW2M,�.1LM31*�.1uz3 R 9X>B9SjS>F9;7
.�9;7K,�3J24,�{ 0-243¯@1,�2IZ+9;7->BLsj�.1Ls6�HB,�.124HBmx*K319|9;7-, >?*59M,�*-L4>?3J* b ��7-,<EG24L49�0-H�.1*K*-,�2/9M7G.=9
j�.1LkuG.1LM,IU/3J*t.e2M,IL49M2M>?6�9;,IUt@J,I2MLM>B3J*/31o�� �¡Æej�.1L�������� � O ��,I*�uv,I249;75m�.1*-U � ,�H?U½Z Ç\[J[5Ç Z
£�.12M24,I9M9%·�¸�¹1ºF»?Z Ç\[J[J] `¬b���7K,�u-.1LM>B6�,��Y9;,�*KLM>?31*�31o�������� ��� � �1·�!<����� � �*) � �¡Æl3\@J,I2�9M7-,
� ��
 � � ��2M,I0-2M,ILM,I*�9;.=9;>B3J*xj�.=L/9;7-,�>B*59;2M3YU R 6�9;>B3J*�31og6I3J*-U->F9;>?31*G.1HX,Iµv,�6I9ML�b�´�µ½,I6I9;Ls.=2M,
9M7-, R *K>?3J*�3=o�.=U-Un.1*-U�UK,�H?,�9;,�HB>?LD9;L/.=*-Ux6�3J*KU->B9M>?3J*G.=HX,�µ½,I6I9MLs.12M,�,�µ½,I6I9ML/9;7G.=9/3J*-HBm
3Y6�6 R 2�>Fo 6I,�249;.1>?*$LM,I6�3J*-U-.124m$0-2M,I6�3J*KU->B9M>?3J*-LN7-3JHBUtuz,Io~3J24,i9M7-,}.=6I9;>B3J*t>BLk,��A,�6 R 9;,�U½bkhiH?LM3KZ
6I3J*-U->F9;>B3J*G.1HA,Iµv,�6I9ML&6�.1*�3Y6�6 R 2&.1*5m%* R {�uz,�2
31oz9;>B{$,IL jS>B9M7%U->Bµv,�24,�*59N>?*-LD98.1*59;>?.=9;>B3J*-L¡o~3J2
.SCJ>F@J,�*e.16�9;>?31*p>B*-L49;.1*-6I,1b�£kmg2M,IL49;24>?6�9;>?*KCS9M7-,&U-3J{$.1>?*KL^31o-.=H?H1@=.124>�.1u-HB,�L 9M3X��*-3\jS* Z=EG*->B9M,
UK3J{t.=>?*-L
>F9
j�.1L&0z3JLML4>?u-HB,�9;3g,��Y9;,I*-Ut9M7-,SuG.1LM>B6�� 	TÆ��$.=H?CJ3J24>B9M7-{ 9M3g7G.1*-U-HB,S6�3J*-UK>B9;>B3J*G.1H
,�µ½,I6I9ML�b
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 � ����� �3�:���	1���! h}L�j�,�7G.�@J,�{�,�*59;>B3J*-,�U�.1uz3\@J,1Z�3J*-,s31o}9M7-,
24,�.1L43J*-L
jS75m�jk,i.=2M,�>?*59M,�2M,IL49M,�U�>?*%hid�0-H?.1*-*->B*-C�>?L uv,I6�. R L4,�9;7-,�6�.10G.1u->BH?>F9fm�.=LMLM,ILML4{$,I*�9
0K2M3Ju-HB,�{ {$.�m�uv,�2M,IU R 6I,�Uy9M3 9M7-,W0-H?.1* ,��A>?LD9;,I*-6�,�0K2M3Ju-HB,�{�b O £kmYH�.=*-U-,�2IZ Ç\[J[1­ `X7G.1L
L47-3\jS*|9;7G.=9�9;7-,+0K2M3Ju-HB,�{ 31o¡U-,I9M,�24{$>B*->?*-CpjS7-,I9M7-,�2S.�C1>B@J,I*|>?*-LD98.1*K6�,+31o^9M7-,�0-H?.1*-*->B*-C
0K2M3Ju-HB,�{ 7-.1L�.=*�m<L43JH R 9;>?31* >BL�Z¡,I@1,�*�o~3J2g0-243J0z3JLM>F9;>?31*G.1H � ��
 � � �JZ¡. � �7� �����K��6�3J{�0-HB,I9;,
0K2M3Ju-HB,�{�b���7 R LIZ�.=LMLM,ILML4>?*-C�6�.10-.1u->?HB>B9fms@Y>�.|0-H?.1*�,��A>?LD9;,I*-6�,�>?L�*K319p./0-2M31{$>BLM>?*KC/2M3 R 9;,
.=LSo�.=2S.1LS6�.10G.=u->?HB>B9fm�2M,�9;2M>B,I@=.1H^>BL�6�3J*-6I,�24*-,�U b

hi*|>?*5@J,IL49;>BC5.=9M>?3J*�>?*59;3ejS7-,I9M7-,�2�.=*-UtjS75mtUK>Bµv,�2M,I*59�9fmY0v,IL�31oT0-H?.1*-*->B*-C�.=H?CJ3J24>B9M7-{$L
.=2M,%{�3J2M,e, � 6�>B,�*59�9;7G.=* 3=9;7-,I2ML�6�.=* uz,�o~3 R *-U<>?* O £�.1242M,I949i.1*-U � ,IH?U Z Ç�[J[1­ `¬bpdf*<9M7-,
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6I3 R 24LM,S31oz9;7->BL�j�3J24�©Z�9M7-,Im�U-,IEG*K,�U$9M7-,�6�31{$0-HB,��A>B9fm�31ov.�0-H�.1*K*->?*-C�0K2M3Ju-HB,�{�b � ,S6�3 R H?U
0z319M,�*59;>?.1H?HFm R L4,�L R 687�.�6I3J{$0KH?,��A>F9fm:{�,�.1L R 2M,s9;3<,�LD9;>B{t.=9M,/jS7-,I9M7-,�2$.<0-H�.1*�jS>BH?H�uz,
o~3 R *-U�jS>F9;7->B*eCJ>F@J,I*�2M,ILM3 R 246�,IL�Z5>cb¦,1b\9M3+.1U-UK2M,�L4L 9;7K,�0-H?.1*�,��K>BL49M,�*-6I,�0-2M31u-H?,I{�b �i3\jk,I@J,I2�Z
9M7-,%6�31{$0-HB,��A>B9fm�31o&9M7-,�uz,�*-687-{$.124�W0-243Ju-H?,I{$Li9;7-,�m R L4,�U�j�.=L�CJ>B@1,�*<>?*W9M,�24{$L+3=oN9M7-,
HB,�*-C=9;7|31o¡9;7-,�L47-3J2D9;,�LD9X0-H�.1*|L43JHB@Y>B*-C�9;7K,�{�Z->cb¦,1bA>?*|CJ,I*-,�2M.1HcZK9M7-,�6�31{$0-HB,��A>B9fm�j�.1LS3J*-HBm
��*-3\jS*�3J*-6�,�9M7-,g0-2M3JuKH?,�{�j�.1LSL43JHB@1,�U b
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df* O «g. R 9 �p.1*-UW�A,�HB{t.1*½Z Ç\[J[JÇ `}.l*-,�j².=0-0-2M3J.1687y9;3�0-H�.1*K*->?*-C 7G.1L$uv,I,�*xL R CJCJ,IL49;,IU b
df*KL49;,�.1U�31o½24,IEG*K>?*-Cp.�0G.12D9;>�.=HK0-H?.1*%9;7-243 R CJ7�LM,�.12M687�9;7-,�m%7G.�@J,X2M,�o~3J2M{ R H�.=9M,�U�9M7-,S0-H�.1*Y�
*K>?*-C<0-243Ju-H?,I{ .1L�. ��¹1¸�����7k¹:=>��º+��¸&9 5;!��'=�º?·�1±9;3<jS7->B687�9;7K,Im�.10-0KH?>?,IU:9;7-,I>?2�L49M3A687-.1L49M>?6
7K>?H?H½6�H?>B{�u->B*-C�.1H?C13J2M>F9;7-{ � � � � O �A,�HB{t.=*�·�¸�¹1ºF»?Z Ç\[1[5Ç `¬b���7-,eU-> � 6 R HB9�98.=LM�s7-,�24,�>BLS9M7-,
24,Io~3J24{ R H?.=9;>B3J* b O £�H R {Á.=*-U ¶GR 24L49�Z Ç\[J[5] `©>?*-U-,I0v,I*-U-,I*�9MHBm�o~3 R *KUtL R 687|.e24,Io~3J24{ R H�.a9;>?31*
9M7G.=9�HB,�U:9;3<.�L4>?CJ*->FEG6�.=*�9�>?*-6I2M,�.=LM,|>?*�0z,�2Do~3J2M{$.1*-6I,|3\@J,�2%6I3J*5@J,I*�9M>?3J*-.1H�0-H�.=*-*-,�24L�.1L
UK,�{�3J*-L49M2;.=9M,�U�u5m�9;7-,I>?2}0KH�.1*-*K,�2�Z ª 2;.10-7K0-H�.1*½b}��7->BL}*-,�j o~312M{ R H?.=9;>B3J*sj�.1L}H�.=9M,�2X>?{%�
0K2M3\@J,IUy.1*KU�6�3J{�uK>?*-,IU�jS>B9M7 � .1HB��L;.=9�Z
.1*�,I@13JH R 9;>?31*:31o � � � � Z�9M3�CJ>B@1,/,I@1,�*�uv,�9M9M,�2
24,�L R HB9ML O «g. R 9 �e.=*-U��A,�HB{t.1*½Z Ç\[J[J� `cb

VX3¯jgZajS75mg>?LT>B9^9M7G.=9^9;7K,�LM,kL;.=9M>?LDE©.1u->BH?>B9fmX0-H?.1*-*-,I2ML¡6�3 R H?UgLM3XU-2;.=L49;>B6�.1HBHBmi3 R 9M0v,I24o~3J24{
.=H?H&U-,�U R 6I9M>B@J,|0-.1249M>�.1H �f3J24U-,�2g6�. R L;.1H �fHB>?*-�<.10K0-2M35.=687-,�L�����7->?L � R ,�L49M>?3J*�7-.1L�uz,�,�* .=UA�
UK2M,�L4LM,IU�>?* O �A,�HB{t.=* Z Ç\[1[1­ Z\«g.1{�uK7G.1{�0G.=9;>¬Z Ç�[J[ _¯`Y.=*-U�9;7-,�m�L R C1CJ,�LD9¡9M7G.=9T9;7K,
,�LML4,�*59;>?.1H
UK>Bµv,�2M,I*-6�,�H?>?,ILi>B*�9M7-,eo�.16�9}9M7G.=9}9M7-,�24,�0-24,�L4,�*598.=9M>?3J*KL R LM,IU�u5mWLM.=9;>BL4E©.1uK>?H?>F9fm|0-H?.1*-*-,I2ML
.=2M,�6�.10G.1u-HB,�31oN2M,I0-2M,ILM,I*�9M>?*-C�./*-,�j���>?*KU�31o %'�����@B � ��¸&��� � � � 5zºF¹ � ��Z½>cb¦,1bvLM,�9;Lg31oN0-H�.=*-L
9M7G.=9 6�3J*598.=>?*�U->BL~¢ R *K6I9;>B3J*-L�31oz.16I9M>?3J*KL�9;3�uz,�>B*-6�H R U-,IU�>?*�9M7-,�EG*-.1HA0KH�.1* b�h}L
.i2M,�L40v31*-LM,
9M3�9;7->BL EG*-U->B*-C�9;7-,I2M,N.12M,
*K3¯j�LM3J{�,&U-,�U R 6I9M>B@J,&0-H?.1*-*-,I2ML^9;7-.=9¡.1H?L43 R LM,NU->BL~¢ R *-6�9;>F@J,
2M,I0A�
24,�L4,�*598.=9M>?3J*KL�ZJ,=b C-b � �	� � O¦ª >?*-L4uv,I2MC-Z Ç�[J[J� uY`K3J2 ¥ ,�L46�.12D9;,�L O �13JL4H?>B*s.1*-U���3JHBH�.168�©Z Ç\[1[J� `¬b
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6I3J*-L4>?U-,I2M,�U�.+LD9;,I0%uG.168�5j�.=2MU-L&2;.a9;7-,I2�9;7-.1*�o~3J24j�.124U b hiH?H�9;7-,�.16I9M>?3J*-L¡9;7-,�L;.=9M>?L4EG.1u->?HB>B9fm
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9M7-,�LM.=9;>BL4E©.1uK>?H?>F9fm�.1H?C13J2M>F9;7-{ R L4,�U bp��7 R L�Z 9M7->?Lij�3J24�W>BL}31oNH?>F9M9MH?,g>?*59;,I2M,IL49+9M3 R L�bg��7-,
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 � � �p24,�0-24,�LM,I*598.=9M>?3J* b���7K,e{$.¯¢43J2SU->Fµ½,I2M,�*K6�,
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.=U-U:.1*KU�.�U-,IH?,�9;,�H?>?LD9�Z�.1Lp>B9pj�3 R H?U�uz,�o~3J2�.�*-3J24{t.1H � ��
 � � �t.=6I9;>B3J* b|��7-,$* R {�uz,�2
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HB,�.1U�9;3�6�3J*59M>?*-CJ,I*-6�>B,�LIb���7-,�24,�7G.1Li.1H?L43$uz,�,I*�LM31{$,gj�312M�s3J*W,��Y9;,�*KU->?*-C/)i���
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R LM,�U�>?*|9M7-, ��.1LMLM.1*-U-2M.�0-H?.1*-*-,I2 O �
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6I3J*59;>B*-CJ,�*K6�>?,IL
j�,I2M,S2M,I0-2M,ILM,�*59M,�U|.1L
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6I3J*59;>B*-CJ,�*K6�>?,IL�b
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��3JL49i31o 9M7-,p0-H�.1*K*-,�24LX{�,�*59M>?3J*-,IU�9M7->?LSo�.12S.124,e24,�L4,�.124687W@J,I7->?6IH?,�Li.1*-U�7G.�@J,e*-319Xuz,�,�*
.=0-0-H?>B,�Uw9M3x2M,�.1H?>BL49;>B6lUK3J{t.=>?*-LIb �i3\jk,I@J,I2�Z�9M7-,�24, .12M,�.a9�H?,�.1L49�9fjk3x0-H?.1*-*-,I2MLW9M7G.=9
7-.\@1,�uz,�,�* R LM,�U�3 R 9;L4>?U-,�.t2M,ILM,�.=2M687�,�*5@Y>?243J*-{�,�*59����8/ � ºF¹ � O � R 2M24>?,g.1*KU���.=9;,=Z Ç\[J[LÇ Z
��.=9M,|·�¸�¹1ºF»?Z Ç\[1[1­ ZT��.=9;,=Z Ç\[J[5] `k.1*KU � � ��� O � >?H?��>B*-L�Z Ç�[J§J§ `¬bs£�319M7l9M7-,�L4,tL4mYLD9;,�{�L�.=2M,
� R >F9;,+L4>?{�>?H?.12
>?*/9M7G.=9�9M7-,ImtL R 0K0v3J2D9S.�@J,I24mt2M>?687|24,�0-24,�L4,�*598.=9M>?3J*/9M3%L R 0K0v3J2D9�0-H?.1*-*->B*-C
>B*s2M,�.=H?>?LD9;>B6+U-3J{$.1>?*KL�b
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H�.1*�0-H?.1*-*-,I2X,ILML4,�*59;>?.1H?HFm|6�3J*KLM>?LD9;Li31o���.�LM,�9+31o ��*-3\jSH?,�UKCJ,�L43 R 2M6I,�LXjS7->?687
6�.1*<.1U-UK2M,�L4LgU->Bµv,�24,�*59+9fmY0v,IL�31o �©.�jSL�3J2}>BLML R ,�L�>B*�./0-H�.=* 
^./LM,�9�31oN6�31*-L49M2;.1>B*�9+{t.1*Y�
.=CJ,�24L$9;3l,I@=.1H R .=9;,�U->Fµ½,I2M,�*59$9fmA0z,�L$31o�6I3J*-L49M2;.1>B*59;Lt>B*�. 0-H�.1*�
}.1*KU�.�6I3J*59;2M31H?H?,I2%o~3J2
9M7-,�L4, {$3YU R HB,�L�b ��7-, ��5G· � � ·�����31o/)}�f�
H�.1*¾{�,�.=*-L�*-,Ij¤{$3YU R HB,�L�6�.1* uv,�.1UKU-,�U
9M3�9;7-,<0-H?.1*-*-,I2sjS>F9;7-3 R 9|9;3Y3 { R 687¼,Iµv3J249�b���7-,l24,�0-24,�L4,�*598.=9M>?3J* R L4,�Uwu5m¼)i�f�&H?.1*
>BL�uG.1L4,�UÀ3J*¾9M7-,���� � 	�� �	� ��
 6I3J*-LD9;2;.=>?*59�{�3AU-,IHe3=ot.=6I9;>F@Y>B9fm O ��.=9M,1Z Ç\[J[1� .a`ejS7->?687
@Y>B,IjSL$. 0-H?.1*�.1L�. L4,I9�31o}6�3J*-LD9;2M.1>?*59;L�3J*�0z3JLML4>?u-HB,|uv,I7G.�@A>B3 R 2Ib���7-,�.16�9 R .1HS.=6I9;>B3J*
24,�0-24,�L4,�*598.=9M>?3J*�H�.=*-C R .1C1, R LM,IU�>B*�)}�f�
H�.1*:>BL%6�.1HBH?,IU�)}�f�
H�.1*���.1LM� ¶ 312M{$.1H?>BLM{ � � �K�
O )i���
H�.=* � �zZ Ç\[1[ _AZ5��.=9;,/·�¸�¹1ºF»?Z Ç\[J[J§ `cb&)i�f�&H?.1* � ��>BL&0-2M>B{t.124>?HFm�uG.=LM,�Ut3J*/.p7->?,I2;.124687A�
>B6�.1H1{$3YU-,�H131oG.16�9;>B3J*�,��A0G.1*KLM>?31* b ��7-,N2M,I0-2M,ILM,I*�9;.=9;>B3J*p31o-0-24>?{�>B9M>B@J, .16I9M>?3J*KL�Z\9;7-,k.1L40v,I6I9
jk,�.124,�{�3JL49}>?*59;,I2M,�LD9;,IU >B* Z½7-.1L�.tCJ24,�.=9}U-,�C12M,�,%3=o&2M>?687K*-,�L4L�Z^.1HBH?3\jS>?*KC$o~3J2}.t* R {�uz,�2
3=ok6I3J*-LD9;2;.=>?*59+9fmY0v,ILg>?*W9M7-,%2M,I0-2M,ILM,�*59;.=9;>B3J* Z^,1b¦C-bv6�3J{�0-H?,��W9M,�{�0v312;.1H¡6�3J*KL49;2M.1>?*59ML�Z 24,��
L43 R 246�,�6I3J*-L49M2;.1>B*59;L�Zv,I9M61b+��7-,�.1u->?HB>B9fm$9;3|.1UKU�*-,Ij 6I3J*-L49M2;.1>B*59+{$.1*G.1CJ,I2ML}.1L}24,>� R >?24,�U
C1>B@J,ILg)i���
H�.=*W9;7-,�7->?CJ7 �-,��A>?u->BH?>F9fms*-,�,IU-,�U�o~3J2+24,�.1HB>?LD9;>?6pU-3J{$.1>B*-L�b+hi*-319M7-,�2+>B*59;,�24,�LD94�
>B*-Ce.1LM0z,�6�9�31ov9;7-,})i���
H�.1*�0-H?.1*-*-,I2N>BLN9M7G.=9k>?L&7G.1LNuz,�,�*t{$3YU-,�HBH?,IU$.=L�. ��3J{�{$3J*GÃ �����
0K2M3Ju-HB,�{%�fL43JHB@Y>?*KC�{$,�9;7-3YU O «�>B*-CJL49M3J*:·�¸�¹1ºF»?Z Ç\[J[J� `k��6Io�bKLM,�6�9;>B3J* ] b Ç b ¨ ��b

� 7-,I*n>B9$6�3J{�,�Lt9M3:{�3AU-,IH?HB>?*-C�24,�.1HB>?L49M>?6�U-3J{$.1>?*KL�Z�9M7-,�2M>B687-*-,ILML|31µv,�24,�Uxu5m�9M7-,
24,�0-24,�L4,�*598.=9M>?3J*KL�31o�9M7-,�L4,/2M,�.1H
j�3J24H?U:0KH�.1*-*K,�2MLp0-24,�LM,I*59;L�.�L4>?CJ*K>BEG6�.1*59�.1UA@1.=*-6�,$3¯@1,�2
9M7-,W,�.12MHB>?,I2 � ��
 � ���I��uG.1LM,IU�24,�0-24,�L4,�*598.=9M>?3J*KL�b �i3\j�,�@J,I2�ZS3 R 2$.1>?{ o~3J2�*-3\j±>?L�*-319�9;3
UK,I@J,IH?3J0w.�u-243J�1,I2�o~312W. 2M,�.1H?>BL49;>B6�U-3J{$.1>?*xjS7->B687w{�>?CJ759s24,>� R >?24,lL R 687¾24>?687-*-,ILML�>?*
>F9;L%6�.10G.1u->BH?>F9fm:2M,I0-2M,ILM,I*�9;.=9;>B3J*-LIb ¶GR 2D9;7-,I2M{�3J2M,=ZNjS7-,�9;7-,I2${�3J24,�24>?687-*K,�LML�*-,I6�,�L4L;.124>?HFm
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9M7-,�L4,i0KH�.1*-*K,�2ML
o~3J2
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��.1249�31o^9;7K,+6 R 242M,I*�9�{$3\@J,I{$,I*59�9;3\j�.12MUKL���*-3\jSH?,�UKCJ,+LM7-.12M>B*-C%.1*-UtLM7G.124,�U|24,�0-24,�LM,I*598.a�
9M>?3J*KLS��6�o�bJLM,I6I9;>B3J* Ç b Ç b Ç ��>?*5@J31HB@J,IL
9;7-,�U-,�@J,IH?3J0-{�,�*59N31o ���K¹'!;·^%�¹���¸&��� � !;·65;!8·��\· � ¸c¹1¸&��� � ��b
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L R 687 H�.1*KC R .1CJ,=Z
.1L%.<ÃTÄ�Å+Æ ,��K0K2M,�L4LM>B3J* 2M,�0K2M,�L4,�*59;L�.1* .=6I9;>B3J* b�h�9�H?,�.=L49�9fjk3�319;7K,�2
,�µ½31249;LSjS>B9M7�9M7-,�.=>?{Á31o L49;.1*-UG.124U->?L4>?*-C$.$6I3J{�{$3J*�.16�9;>B3J*�24,�0-24,�L4,�*598.=9M>?3J*�9;7G.=9Xo�.16I>?HF�
>F98.=9M,�L���*-3\jSH?,IU-CJ,pLM7G.=2M>?*KC$.=2M,�6 R 2M2M,I*59;HBm R *-U-,�2�j�.�mJb � ,�jS>?HBH½HB3A3J�$.=9�9M7-,�L4,e*-,��Y9�b
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 Z Ç\[J[ _�Z1��.=9;,=Z Ç\[J[J§ `cb���7-,�0-24>?*-6I>?0G.1HYLM6I3J0z,�31o��7� � 
t>?LT9;3+24,�0-24,�L4,�*59N0G.1L49�Z
0K2M,�L4,�*59�ZJ.1*-U�0z3JL4LM>?uKH?,&o R 9 R 24,�.=6I9;>F@Y>B9fmg.1*KUe9;7K,k6I3J{${$.1*-U½Z=0-H?.1*-*->B*-C-Za.1*-Ue6�3J*59M2M3JH�0-243=�
6I,�L4LM,�Li9;7G.=9S6I2M,�.=9;,e.1*-U�,��A,�6 R 9;,e0-H�.=*-LS{$,�.1*59X9M3�C R >?UK,p312X6I3J*-LD9;2;.=>?*|o R 9 R 2M,e.16I9M>B@Y>B9fm1b
d�9p6�.1*luz, R LM,IU�U-,ILM6I2M>?0A9;>B@1,�HFm�o~3J2�0G.1LD9e.1*-U 0-2M,ILM,�*59�.16I9M>B@Y>B9fm�.1*-U 0-2M,ILM6�24>?0K9M>B@1,�HBmWo~3J2
0z3JL4LM>?uKH?,�o R 9 R 2M,S.=6I9;>F@Y>B9fmJb���7-,�j�.�m �7� � 
|.1>B{$L¡9;3�o�.16�>BH?>F98.=9M,N��*-3\jSHB,�U-CJ,SL47G.12M>B*-C�>?L *-319
31*-HBm�9;7-243 R CJ7s.eH�.1*-C R .1CJ,XjS>B9;7s.=*|3J0v,I*|L4mY*598.a�vZGu R 9S.1H?L43�u5m/0-243\@A>BU->?*KC%.1*|3J*59;31H?3JC1m
3=o�o R *-UG.={$,I*�9;.1HN6�3J*-6I,�0K9ML�o~3J2p2M,I0-2M,ILM,�*59M>?*-C<.1*KU:2M,�.1LM3J*K>?*-CW.1uv3 R 9�.=6I9;>B3J*-LIb�h�u-2M>B,Io
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L4>?3J*KLe9;3�9;7-,tuG.1LM>B6$H?.1*-C R .1CJ,�9;7G.=9�7G.�@J,t9M3Wuz,tL4,I9%>B*:.�0K2M3Ju-HB,�{ U-,ILM6�24>?0K9M>?3J*l>Bo�9M7-,
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0K2M3Ju-HB,�{�L�b
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31*�9M3JH?31C1m�9;7-.=9NU-,IEG*K,�Lk9M7-,S@J3Y6�.1u R H�.12DmJb�hi0-0-2M3J.1687-,�LN9;3p��*-3\jSH?,�UKCJ,}L47G.12M>B*-Cg9;7-,I2M,Io~312M,
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9M7-,�24,}>BL&9M7-,X{$,�98.a��3J*59;3JHB3JC1m�jS7K>?687t6I3J*598.1>B*-L&o R *-UG.1{�,�*59;.1HG3J*59;3JHB3JCJ>B6�.1H-,IH?,I{$,I*�9ML R LM,�U
9M3�U-,ILM6�24>?uz,t9;7K,/3J*59;3JHB3JC1m<>F9;LM,IHBo�bW�A,�6I3J*-U-HFmJZ�9M7-,�24,/>?Lp9;7-,�9;3J0�HB,I@J,IHk31*�9M3JH?31C1m<jS7->?687
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HB3JC1m|3=o
.16�9;>?31*-LSLM7-3 R H?U�6�3J*598.=>?* bk��7-,�24,�.124,e.�* R {�uz,�2X31o�L R 687�3J*59;31H?3JCJ>B,�L�9M7G.=9X7G.�@J,
L R CJCJ,IL49M,�U�U->Bµv,�24,�*59
6�31*-6�,I0K9;LIZY{�3JLD9;HBmgo~3J2�9;7-,�{�,I9;.a�f31*�9M3JH?31C1mp.1*-U%9;7K,�9;3J0%HB,I@1,�H-3J*59M3=�
HB3JC1m1b ¶ 3J2S,��K.1{�0-H?,=Z©3J*59;3JHB3JCJ>?,ILS31o
.16�9;>B3J*-L�j�,I2M,�UK,IEG*-,IU�>?*s9;7K,��
2M3Y6�,ILMLidf*�9M,�24687G.1*-CJ,
¶ 3J24{t.a9�� � ���K� O Â^,�,/·�¸�¹1ºF»?Z Ç\[J[1� `¬Z19;7-,k´
*59;,�240-2M>BLM,�31*�9M3JH?31C1m O �iLM687K3JH?U�·�¸�¹1ºF»?Z Ç�[J[J� `¬Z=9M7-,
��312M,g�
H�.1* P ,�0K2M,�L4,�*598.a9;>?31*�� ����
^� O ��,�.=LM,e.1*-U ��.12M24>?6�3KZ Ç\[J[ _\`cZA9;7-,p�A7-.12M,IU��
H?.1*-*->B*-C
.=*-UWhi6I9;>F@Y>B9fm P ,�0-24,�L4,�*598.=9M>?3J*�� �7� � 
^� O �7� � 
 Z Ç\[1[ _¯`¬Zz.1*-UW24,�6I,�*59;HFm�>B*�jk3J24�|3J*W{�3AUY�
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,IH?L�31o+0K2M3Ju-HB,�{ L43JHB@Y>?*KC O¦ª ,�*-*G.=2M>�·�¸�¹1ºF»?Z Ç\[J[J§ `���6Io�b&L4,�6I9M>?3J* ] b Ç ��b���7K, �7� � 
r3J*59M3=�
HB3JC1m1Z-o~3J2i,��K.1{$0KH?,1ZGUK,IEG*-,IL+6�31*-6�,I0K9;LXo~3J2i,I*59;>B9M>?,IL�Z©,�*5@Y>?243J*-{�,�*59;LIZ½.16�9;>F@A>F9;>B,�L�Z©.=6I9;>B3J*-LIZ
,�@J,I*�9ML�Z�9M>?{�,%0v3J>B*59;L�ZT3Ju�¢4,�6I9ML�Z
.=CJ,�*59;LIZ HB3A6�.=9;>B3J*-L�Z^6�.1H?,I*-UG.124L�Z¡2M,IH�.=9M>?3J*-L47->?0KL�Z¡.16I9M>B@Y>B9fm
6I3J*-LD9;2;.=>?*59;LIZzjk3J2MHBUW{�3AUK,�H?LIZG0-H�.=*-L�Z©0-243A6I,�LML4,�LIZ 3JuY¢4,I6I9;>F@J,IL�Z½>BLML R ,�LIZv,�9;61bT��3J*K6�,�0A9;L+.=2M,
24,�H?.=9;,IU�9M3g,�.1687�319;7K,�2
>?*�.�LM,I{t.=*�9M>?6�*-,�9fj�312M�%L49fmYHB,X24,�0-24,�L4,�*598.=9M>?3J*$.1*-U�,�.1687$6I3J*-6I,�0K9
>BL�U-,IE-*-,�U�u�m�.%L4,�{�>F��o~312M{$.1HvUK,�LM6I2M>B0K9;>B3J* b

� ,�uv,IH?>B,I@J,+.1*|3J*59;3JHB3JC1m�31o¡.16�9;>B3J*-L�9M3�uv,g.e6�3J*-L4>?U-,I2;.1uKH?,�.1>BUto~3J2�9M7-,+24,�0-24,�LM,I*598.a�
9M>?3J*s31o�6�.=0G.1u->BH?>B9M>?,IL�b
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)+*-,�3=oG9;7-,�U-2M.�jSuG.168��L&31o�� ��
 � ���I��uG.1LM,IU%.16�9;>?31*�2M,I0-2M,ILM,�*59;.=9;>B3J*-L�ZY.1L U-,�L46�2M>Buv,IU�.1uv3\@1,1Z
>BL}9;7-.=9+9;7K,Im�.=2M,%>?*KL R�� 6�>B,�*59+o~3J2}2M,�.=LM3J*->B*-Cs.1uz3 R 9�0K2M3Y6�,�L4LM,IL�b���7K>?L�>?L}uv,I6�. R L4,�9;7-,�m
31*-HBm�24,Io~,�2N9;3�9fjk3�LD98.=9M,�L�ZY9;7-,i3J*-,
¢ R L49�uv,�o~3J2M,X9;7-,iU-,�L46�2M>Buv,IU|.16�9;>?31*/.1*-U$9;7-,i3J*-,&¢ R L49
.ao�9;,�2i9;7-,�.16�9;>B3J*�7G.1L�uz,�,I* 6I3J{�0-H?,�9;,�U½b��
2M3Y6�,ILML4,�Lp6�.1*-*K319guv,�U-,�L46�2M>Buv,IU�.=U-,>� R .=9M,�HFm
>B*|9;7->BLSj�.�mJbNhÀEG2MLD9+.=949;,I{$0K9�9M3�2M,�.=LM3J*W.1uv3 R 9SLM>B{ R HB9;.1*-,I3 R L�ZK>?*59;,I2;.16�9;>B@1,g0-2M3Y6�,ILMLM,IL�Z
687-.12;.16�9;,I2M>?L4,�U�u�m�.�6�31*�9M>?* R-R {³3=o CJ2M.1U R .=H^687G.1*-CJ,=ZG9;7G.=9X{$.�m|uv,p.16�9;>F@1.a9;,�Us>B*�@13JH R *A�
9;.12M>BHBm1ZK.1*KU/9;7G.=9k98.1�=, R 0/9;>B{$,=ZYj�.1L�0-243J0z3JLM,IU|>?* O �i,I*-U-2M> �vZ Ç\[ _ ¨ `cb
��7->BL�H?>B*-,}3=o^j�3J24�
R HB9;>B{t.a9;,�HFmpH?,�.=U�9M3g9M7-, �8B-¹1º+��¸c¹1¸�� �1· � !<���8·������
�G·��"!@9p�cÄ	��� � O¦¶ 3J24u R L�Z Ç�[J§1­ `¬b
VX319N3J*-HBm
UK3A,IL�Ä	����7G.=*-U-H?,�.1HBH�9M7-,t.=uv3\@J,�U-> � 6 R HF9;>?,IL�ZT>B9�.1H?L43�6�.1* uv, R L4,�Ul9M3�6I3J{�, R 0ljS>F9;7
R LM,Io R H^6�3J*-6IH R L4>?3J*KL�,I@J,I*�jS7-,I*�*K319X.1H?Hz9;7-,]� R .1*59M>B9;>B,�L�o~3J2�.�C1>B@J,I*�0K2M3Y6�,�L4LX.12M,�CJ>F@J,I* b

��7-, � � � � ¨ 0-2M3Y6�,ILMLk6�.10K9 R 2M,i{$,�9;7-3YU�7G.1L�uz,�,I* R L4,�Ut9M3�{�3AU-,IHG0-2M3Y6�,ILML4,�L�31o^.eU->Fo��
o~,I2M,I*�9}��>?*-U O �W.�m1,�2%·�¸�¹1ºF»?Z Ç�[J[5Ç ZzÂ mYU->�.=2MU Z Ç�[J[J� `¬b � � ��� ¨ >BLX0-.1249i31o 9M7-, � � � �|o�.={$>BHBm
3=oi{�,I9M7-3YU-L�o R *-U-,IU u�m�9;7-, �}��hi>?2 ¶ 3J246�,/9M3�0-2M3\@Y>?U-,|{�3YU-,�HBH?>?*KC�L R 0-0z3J249%o~3J2�L4mYLD�
9M,�{�L},I*-CJ>?*K,�,�24>?*-Ct.1*-U�,I*59;,�240-2M>BLM,�>B*59;,�C12;.=9M>?3J* b���7K, � � � � ¨ {$,�9;7-3YU�.=H?H?3\jSLXU->Bµv,�24,�*59
R LM,�2$@A>B,IjSL|31o�9M,�{�0v312;.1HS0-24,�6�,IU-,�*K6�, .1*-Ux6�. R L;.=H?>B9fm 24,�H?.=9;>B3J*-LM7K>?0-L$.1LML43A6I>�.=9M,�U�jS>F9;7
,I*59;,�240-2M>BLM,�0-243A6I,�LML4,�Lg9;3suz,%6�.10K9 R 2M,IU b���7-,�>B*Ko~3J2M{$.=9M>?3J*�>?L+0-24,�L4,�*59;,IU�>?* ./L4,�2M>B,�Lg31o
UK>�.1CJ2M.1{�L�.1*KU�9;,��A9�Z
0-2M3\@Y>?UK>?*-C�uv319M7�.W0-243A6I,�L4LD�f6I,�*59;24,�U�@Y>?,�j�3=oS.WL4mYLD9;,�{�Z�@Y>�.�9M7-,
�
243A6I,�LML ¶ HB3¯j�VX,I9fjk3J2M��ZT.1*KUl.=* 31uY¢4,�6�94�f6I,�*59;24,�U @A>B,Ij�31ok.sLDmYL49;,I{ @Y>�./9;7-,�)+uY¢4,I6I9
��98.=9M,}�¡2;.1*-L4>B9M>?3J*$Vi,�9fj�3J24�©bN��7K>?LN{$,�9;7-3YUt6�.1*t9;31H?,�2M.=9;,S>B*-6�3J{�0-HB,I9;,X.1*KU/>?*-6I3J*-L4>?L49M,�*59
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UK,�LM6I2M>B0K9;>B3J*-L$.1*-U�>?L �G,��A>Bu-H?,�,�*-3 R CJ7 9;3�UK,�.1H�jS>B9M7�9M7-,�>?*-6I2M,�{�,�*59;.1H�*G.=9 R 2M,�31o}9M7-,
>B*Ko~3J24{t.=9M>?3J*/.16>� R >BLM>B9M>?3J*|0K2M3Y6�,�L4L�b

O �W.1HB3J*-,/·�¸�¹1ºF»?Z Ç\[J[ _\`�U-,ILM6�24>?uz,|.W*-3\@1,�H�9M7-,�3J24,I9M>?6�.=H�.1*-U�,I{$0K>?2M>B6�.1H&.=0-0-2M3J.1687�9;3
9;.1LM��LkL R 687s.1LNu R L4>?*-,ILML�0K2M3Y6�,�L4L�24,�U-,ILM>?C1* ZA,I*59;,�240-2M>BLM,i{$3YU-,�HBH?>B*-C-Z5.1*KUtLM3=o�9fj�.124,}U-,�@J,IHF�
310-{$,I*59�bX��7-,�0-243a¢4,�6�9�>?*5@J31HB@J,IL}6I3JH?HB,�6I9M>?*-C�,��K.1{�0-HB,�L}3=o
7-3\j U->Bµv,�24,�*59+3J24C5.1*->BL;.=9M>?3J*KL
0z,�2Do~3J2M{ LM>B{$>BH�.12p0-2M3Y6�,ILML4,�L�Z�.1*-U 3J24C5.1*->BLM>?*KC�9;7-,ILM,s,��K.1{�0-H?,IL%>?* .1* 3J*Y�fH?>B*-,�5;!<���8·����
�K¹ � %:=����� ab���7-,�7G.1*-U-uz3Y3J��>?L�>B*59;,�*KU-,�U<9;3s7-,IH?0<0v,I3J0-HB,%2M,�UK,�LM>BCJ* ,��A>?LD9;>?*KC�312MC5.1*K>?L;.¯�
9M>?3J*-.1HT0-2M3Y6�,ILMLM,IL�Z >B*5@J,�*59�*K,Ij 3J2MCJ.1*->?LM.=9;>B3J*G.1H^0K2M3Y6�,�L4LM,IL�Z HB,�.124*�.1uz3 R 9i3J2MC5.=*->?LM.=9;>B3J*-L�Z
.=*-U�. R 9M3J{$.=9;>B6�.1HBHBm/C1,�*-,I2;.=9M,�LM31o�9fj�.124,�9;3/L R 0-0z3J249+3J2MC5.=*->?LM.=9;>B3J*G.1H^0-243A6I,�L4LM,�LIb�hq�1,�m
,IH?,I{$,I*�9�3=oi9M7-,|j�3J24��>?L�.1*�.10K0-2M35.=687�9M3l.=*G.1HBmYL4>?*-C<0-243A6I,�LML4,�L$.=9%@=.12M>B3 R L%HB,I@J,IH?L�31o
.=u-L49M2;.16�9;>?31* Z�9M7 R L�6�.=0K9 R 24>?*-C�uv3=9;7l9M7-,�U-,I9;.1>?HBLp3=o�LM0z,�6I>BEG6$0-2M3Y6�,ILMLM,IL%.1Lpj�,IH?HN.1Le9M7-,
�DU-,�,I0WL49M2 R 6�9 R 24,���31o¡9;7-,I>?2�LM>B{$>BH�.124>B9M>?,�LIb
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� � � I6L������ � � QSI �GI6LOI*U K

hiHB9M7-3 R CJ7x>F9s7G.1L|uz,�,I*w.124C R ,IUn9M7G.=9sU-,IH?>Buv,I2;.=9M>B@J,�.1CJ,�*59ML�L47-3 R HBUnuv,�uG.=LM,�U¼3J*nh}d
5zºF¹ � � � � ,W9M,�687-*-31H?3JC1m O�� 3Y3JH?U-24>?U-C1,�.1*-U��1,�*K*->?*-C1L�Z Ç\[J[J] Z}0-.1CJ, Ç\¨LÇ `cZX{$31L49s,��A>BL49;>B*-C
.=CJ,�*59;L�.124,|*-319�b:��7-,�,�.124H?>?,IL49�.=CJ,�*59;L�uG.=LM,�U�3J*�.�0-H�.=*-*-,�2�.=2M,|0-243JuG.1u-HFm�o~3 R *-U >?*
O ��3J7-,I*�·�¸�¹1ºF»?Z Ç\[J§1[ ` � L � � � ��	 � ��LDmYL49;,I{�jS7->?687$>?*-6IH R U-,IL&0-H�.1*K*->?*-Cp.1C1,�*59;LN9;7G.=9N3J0z,�2��
.a9;,g>?*|9;7K,pUK3J{t.=>?*/31o�LM>F9 R .a9;,�Uso~3J24,�L49SEG24,g{t.1*-.1CJ,�{�,�*59�b

� ,�7G.�@J,S.=2MC R ,IU�.=9 9M7-,�uz,�CJ>B*-*->B*-C}31oG9M7->?L�LM,I6I9;>B3J*�9;7-.=9 9M7-,�6�.=0G.1u->BH?>B9fmp.=LMLM,ILML4{$,I*�9
0K2M3Ju-HB,�{r{t.�m�uz,
2M,IU R 6�,IU�9;3�9M7-,&0-H�.1*�,��A>?L49M,�*-6I,�0-243Ju-HB,�{ R *-U-,�2T6I,�249;.1>?*p.1L4L R {�0K9M>?3J*-LIb
)+*-,�31o-9;7K,�LM,S.=LML R {$0K9M>?3J*KL�j�.1L 9;7-.=9 9M7-,�24,�jS>?HBHYuz,�*-3}0-2M3JuKH?,�{�L¡U R 2M>B*-C}9M7-,�,��A,I6 R 9M>?3J*
3=o .�0-H?.1* Z5u R 9&jk,i��*-3\j�9;7G.=9&9M7->?L&.1L4L R {�0K9M>?3J*�>?L
3\@1,�2MHFm%3J0K9M>?{�>?LD9;>?6=b¡´N.=2MHBmej�312M��9M7G.=9
6�.1*�uv,sLM,I,�*y.1L%9;7-,|o~3 R *KUG.=9;>B3J*�o~3J2�.<0-H�.1*K*->?*-C<.=CJ,�*59 �¦L�.12M687K>B9;,I6I9 R 2M,�>?L%0-24,�L4,�*59;,IU
>B* O hi{�u-243JLD��df*-CJ,�24LM3J*�.1*-UW�Y9M,�,�H¬Z Ç\[J§1§ `¬ZXjS7->B687nU-,�L46�2M>Buv,IL � � �©ÅeZi.:6�HB,�.12/.1*-U�jk,�H?H �
UK,IEG*-,IU�o~2M.1{�,Ijk3J2M�to~312�9;7-,�>B*59;,�C12;.=9M>?3J*|31o¡0-H?.1*-*->B*-C-ZA0-H�.1*�·��A·���BY¸&��� � Z-.1*-U�,��A,I6 R 9M>?3J*
{�3J*->F9;3J24>?*-CKbx��3J24,W24,�6�,I*59/j�312M� >?*�9;7-,W.12M,�.l31o�0KH�.1*�,��A,�6 R 9;>B3J*x.1*-Uy3J0-0z3J249 R *->B9fm
24,�6I3JCJ*->F9;>?31*/jS>B9;7s24,Io~,�24,�*-6I,po~,�.=9 R 2M,�LX>?L�UK,�LM6I2M>Buv,IU�>B* O �
24m13J2�Z Ç\[J[1� `¬b

�
2M31uG.1u-HFm�9;7-,�{$3JLD9�*-319;,�j�31249;75my.1CJ,I*�9ML$9M7G.=9$U-3 R L4,�.<0-H�.=*-*-,�2$.124,�9M7-,W>B*�9M,�H �
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HB>?CJ,I*59�LM3=o�9;uz319;L�UK,I@J,IH?3J0z,�U�.=9e9;7-, �X*->B@1,�24LM>B9fml31o � .1LM7->B*-C19M3J* O ´
9 ��>B3J*->�·�¸�¹1ºF»?Z Ç\[J[J¨ Z
� ,�HBU Z Ç\[1[J� Za´�9���>B3J*->¬Z Ç\[J[ _\`cb�)+*-,�31oK9;7-,k{$3JLD9�>B*�9M,�24,�L49M>?*-C}.1LM0z,�6�9;L�3=o-9;7->BL�jk3J2M��o~3J2 R L
>BL�9;7K,g.16I9M>?3J*|24,�0-24,�LM,I*598.=9M>?3J* R LM,IU�u5m$9;7-,�L431o�9;uz319;LIb&��7-,Im/o~3 R *-U|9;7G.a9 � ��
 � � ����uG.1L4,�U
24,�0-24,�L4,�*598.=9M>?3J*KLXH?.168��6�,�2D98.1>B*|,�L4LM,�*59M>�.1H o~,�.=9 R 24,�L�9M7G.=9�9M7-,Im|*K,�,�UK,�Uso~3J2�9;7K,�>?2�df*�9M,�24*-,I9
L431o�9;uz319ML�b���7-,�.16�9;>B3J*�2M,I0-2M,ILM,I*�9;.=9;>B3J*<H�.1*KC R .1CJ,g9;7K,Im�7-.\@1,%U-,I@1,�HB3J0v,IU�9;3|{�3AU-,IH�310A�
,I2;.=9M>?*-CtL4mYL49M,�{ 6I3J{${$.1*-UKL�Z ���|Æ O ´
9 ��>B3J*->�·�¸�¹1ºF»?Z Ç\[J[5Ç `cZ½7G.1L+9fjk3�{$.¯¢43J2i,��Y9;,I*-LM>B3J*-L
3\@1,�2�6I3J*5@J,I*�9M>?3J*-.1H½H?.1*-C R .=CJ,�LIb ¶ >?24L49MHBmJZ5>F9k.1H?HB3¯jSL&9;7K,i{�3AUK,�H?HB>?*-C�3=o^>?*Ko~312M{$.=9;>B3J*%C5.=9M7A�
,I2M>B*-Ce9M7-2M3 R CJ7tCJ3J.1H?L&31o 9M7-,i9fmY0z,���� � &�(��".���� º+��¸�·�!4¹1º	��b&�A,I6�3J*-UKHBmJZA3J*-,X6�.1*tLM0z,�6�>Fo�m�o~3J2
6I,�2D98.1>B*�6I3J*-U->F9;>B3J*-L�9M3�2M,�{$.1>B* R *-687G.1*KCJ,�U�u5m .1*�.16I9M>?3J*:jS>F9;7 .
��� � &"( � �".
��� ��� � /
%'��¸&��� � �sCJ35.1H&,��K0K2M,�L4LM>B3J* b�hi2MC R .=u-HBm1Z�9;7K,$o~3J24{$,I2e>BLeL R u-L R {$,IU�u5m 2M,�.1LM31*->?*-C�.1uv3 R 9
��*-3\jSHB,�U-CJ,�.=L}U->BLM6 R LMLM,IUl>B*�LM,I6I9M>?3J* Ç b Ç .=*-U�9;7-,�H�.=949;,�2i>?L}.tLM>BU-,�,Iµv,�6�9�31o&7G.�@Y>?*KC/9;3
24,Io~,I2S9M3�3JuY¢4,�6�9;LXu5m|9;7-,I>?2�0-243J0v,I249M>?,�LIb

) R 2+{$.1>B*�6�3J*K6�,�24*<>?LijS>F9;7�9M7-,�6�.=0G.1u->BH?>B9fms24,�.1L43J*->B*-C|0v,I24o~3J24{$,IU�u5mW9M7-,�u-243J�1,I2�Z
0K2M>?312$9;3�9M7-,�.1L4LM>?C1*-{$,I*59s31og98.1L4�YL/9M3�0-2M31u-H?,I{���LM3JHF@A>B*-C:.=CJ,�*59;LIb �X,�*-6I,1Z}0K2M3Ju-HB,�{�L
3Y6�6 R 2M24>?*-C�U R 2M>?*KC�0KH�.1*s,��A,I6 R 9M>?3J*�.12M,�*K319i.1U-U-24,�LML4,�U�>?*|9;7->BL�9;7-,ILM>BL�b
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hi*:3\@J,�2D@Y>?,Ij 31o�9M7->?LpLM,I6I9M>?3J* Z¡jS7->?687�0K2M3\@Y>?U-,IL�.�6I3J*-6I,�0K9 R .1H?>BL;.=9M>?3J* 31o�9M7-,t24,�H�.¯�
9M>?3J*KLM7->B0-L�uz,I9fjk,�,�* 9;7K,|U->Bµv,�24,�*59�L R uY��EG,IH?U-L�.1*KU�.=0-0-2M3J.1687-,�L<C=L4mYLD9;,�{�L�U-,�L46�2M>Buv,IU >?*
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HB>?*-CX31oG0K2M3Ju-HB,�{%�fL43JHB@Y>?*KC�{$,�9;7-3YU-L >BL^9;7-,�Ã ������5;!<� ��·���¸ O�� >B,�HB>?*-C5.�.1*-U�£�2M, R �1,I2�Z Ç\[J§J� Z
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.a9�9;7-,eÃ ���
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��*-3\jSHB,�U-CJ,S.=6>� R >?L4>B9M>?3J*p6�3J*KLM>?LD9;L
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6I,�L4L+LM7-3 R H?U�24,�L R HB9}>?*�.�* R {�uz,�2}3=o � � ¸�·�!@1t·^%'��¹1¸f· 13�>%Y·�º ��b���7K,�LM,�.=2M,1��9M7-,�312MC5.1*K>?L;.¯�
9M>?3J*-.1H {�3AUK,�HcZv9;7-,�.10K0-H?>B6�.=9M>?3J*�{�3YU-,�H¬Z½9;7-,�9;.1LM�W{$3YU-,�H¬Z½9;7K,%{$3YU-,�H 31o�6I3A310v,I2;.=9M>?3J* Z
9M7-,s{$3YU-,IH�31oi,��A0z,�249M>?L4,1Zk9M7-,|6�31*-6�,I0K9 R .=HX{�3YU-,�H¬Z&.1*-U�9;7-,sU-,ILM>BCJ* {$3YU-,�H¬b���7-,s3J2��
CJ.1*->?LM.=9;>B3J*G.1HG{�3YU-,�Hv.1*-Ut9M7-,�.10K0-H?>B6�.=9M>?3J*�{$3YU-,IHv.=2M,+{�3AUK,�H?LN31o^9M7-,},I*�@Y>B2M3J*-{�,�*59�9M7-,
Ã����/>?Lp{�,�.1*59�9M3�uz, R L4,�U�>?*�.1*-U�9M7-,/0-243Ju-HB,�{ >B9e>?Lp{$,�.1*59�9M3�.1U-U-24,�L4L�b���7-,$98.1L4�
{�3YU-,�HkLM0z,�6�>FEG,�L�7-3\j 9;7-,|o R *K6I9;>B3J*�31oS9;7K,|L4mYL49M,�{ >?Le9;3�uz,s.1687->?,�@J,IUy.1*KU�6I3J*598.1>B*-L
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HB,I@1,�HTLM0z,�6I>BEG6�.=9;>B3J*�3=o 9;7K,�Ã����JZG9;7-,p3J0z,�2;.a9;>?31*G.1H?>BL;.=9M>?3J*$31o jS7K>?687WL47-3 R HBUWuz,p9M7-,�Ã ���
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9M3�.�6�.=0G.1u->BH?>B9fm�{�3YU-,�H¬ZK.1*KU/9;7G.=9�7G.1L�24,�6�,I>B@1,�U|9;7-,}{$3JLD9S.=949;,�*59M>?3J*tjS>F9;7->B*t9;7K,gÃ ���
�
6I3J{�{ R *->F9fmy>BLt9;7-,�13�>%Y·�ºS�*) ·���5G·�!�¸&���\·�b�Ã � �
� L R CJCJ,IL49ML�.:UK,�6�31{$0z3JLM>F9;>B3J*�31op9;7->BL
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LM3 R 246�,IL�b ¥ 3J{t.=>?*s��*-3\jSH?,�UKCJ,�>?LX{$.10-0z,�UW>B*59;3�9;7-,e{$,�98.a��6�H�.=LMLM,ILi312i��*-3\jSH?,IU-CJ,
2M3JHB,�L 9M7G.=9&2M,I0-2M,ILM,I*�9N9;7K,�CJ,�*-,I2M>B6�>?*-0 R 9&.1*-U�3 R 9M0 R 9&31o©9M7-,S>?*Ko~,I2M,�*K6�,S.16�9;>?31*-L�u5m
9;7-,�UK3J{t.=>?*�@Y>B,Ijgbg��7-,%>?*Ao~,�2M,I*-6�,�L49;2 R 6I9 R 2M,%UK,�LM6I2M>Buv,IL+9;7-,��-3¯j�31o&��*-3\jSH?,IU-CJ,
uv,�9fj�,I,�*W9M7-,g>?*Ko~,I2M,�*K6�,p.16I9M>?3J*KL�LM>?{�>?H?.12&9;3�.�U-.=98. �G3\j¾UK>�.1CJ2M.1{�b
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9 R .1Hz��3YU-,IH?H?>B*-CgÂT.1*-C R .1CJ, � Å+Æ O � >?,IH?>?*KC5.|��,IU©�e·�¸�¹1ºF»?Z Ç\[J[1­ ZY687-.10K9;,I2 ¨ `¬b ��7K,io~3J24{t.1H
UK,�LM6I2M>B0K9;>B3J*|jS7->?687�,��A>?LD9;LX3J*-HFmto~3J2S.�o~,Ij
� �aÅXLX>BL�CJ>B@1,�*�>?*�Å+Æ*����LM,I,euz,�HB3\ji��b

¶ 3J2¡,�.1687 ���¯Å�9;7-,]��� � �8·65z¸�BK¹1ºO%Y·�����!@� 5z¸&��� � U-,�EG*-,IL o R *-6�9;>?31*-L¡jS7K>?687%.124,�,ILMLM,I*59;>�.=H?HBm
9M7-,s0-2M>B{$>F9;>F@J,/>B*Ko~,�24,�*-6I,�.=6I9;>B3J*-LIZNo R *K6I9;>B3J* L49M2 R 6�9 R 24,�L�jS7->?687y.12M,|{�3J2M,|312�HB,�L4L�9M7-,
>B*Ko~,�24,�*-6I,�LD9;2 R 6I9 R 2M,�LIZ^.1*-UW.$6I3J*59;2M31H�LD9;2 R 6I9 R 2M,ejS7K>?687�>BLX9M7-,�6I3J*59;2M31H¡24,�CJ>B{$,p.10K0-H?>B,�U
>B*l9M7->?L>� �aÅpb|��7-,t6I3J*-6�,I0K9 R .1H�U-,ILM6I2M>?0A9;>?31*�31oS.so R *-6�9;>?31*�6�31*-LM>BL49;Le31oS.�U-,�L46�2M>B0K9;>B3J*
3=op9M7-,�UKmY*G.1{�>?6W>?*-0 R 9s.1*-Un3 R 9M0 R 9s��*-3\jSH?,IU-CJ,�243JH?,IL|31og9;7->BLto R *-6�9;>?31* ZX9M7-,�L49;.=9;>B6
��*-3\jSHB,�U-CJ,�243JH?,IL�>B9�.16�6I,�L4LM,�LIZ©>B9;L�CJ35.1H¬ZK.�L40v,I6�>FEG6�.=9M>?3J*|3=o¡9M7-,+24,�H�.a9;>?31*tuz,I9fjk,�,�*�>?*-0 R 9
.=*-U�3 R 9M0 R 9�ZT.=*-U<.1*�3J0z,�2M.=9;>B3J*W9fmY0v,�jS7K>?687<>?L}9M7-,�9fmY0z,%31oN0-2M>B{$>F9;>B@1,e>B*Ko~,�24,�*-6I,�9;7->BL
o R *-6I9M>?3J* 0z,�24o~312M{�L�b:��7-,so R *-6�9;>B3J* L49;2 R 6I9 R 2M,s>BL�.<6I3JH?HB,�6�9;>?31*�31oS9;7-,|o R *-6�9;>B3J*-L%9;7->BL
LD9;2 R 6I9 R 2M,�>?L}6�3J{�0v31LM,�U<31o�bp��7-,%6I3J*59;2M31H�L49M2 R 6�9 R 24,�>BL�.|LM0z,�6I>BEG6�.=9;>B3J*�31o&9;7-,%6I3J*59;243JH
�-3¯jy3\@J,�2�9M7-,�L4,�o R *-6I9M>?3J*KL
>?*-6IH R U->B*-C+7-3\j�9;7-,S3\@J,I2;.1HBHA9;.1LM�%.=6�6�31{$0-HB>?L47-,�U%u5m�9M7->?L�� �¯Å
>BL�9;3�uz,pUK,�6�31{$0z3JLM,IU b

hiHB9;7K3 R CJ7�9;7-,e6�3J*-6I,�0K9 R .1H¡U-,�L46�24>?0K9M>?3J*�6�3J*598.=>?*-LX9;7-,e2M>?C17�9X��>?*KUW31o
��*-3\jSHB,�U-CJ,e9;3
uz,�6�3J*-L4>?U-,I2M,IU�.�6�.10G.1u->BH?>F9fm�2M,I0-2M,ILM,I*�9;.=9;>B3J* Z�>B9e.1H?L43W.=H?H?3\jSL�o~3J2g>?*Ao~3J2M{$.1H�6I3J*59;,�*59�>?*
{$.1*5m 0-H?.16�,IL�b¼��7 R L�ZS>B9�6�.=*�*-319$uv, R LM,IUx.1L$>?L�o~3J2t. R 9;3J{$.=9M,�U�u-2M3J�=,�24>?*-C-Z�u R 9t>F9
0K2M3\@Y>?U-,IL R LXjS>F9;7s>?*-L4>?CJ759ML�o~3J2�U-,�L4>?CJ*K>?*-C�.%6�.10-.1u->?HB>B9fm$2M,I0-2M,ILM,�*59;.=9;>B3J* b

� ?&+ ��� � � � %8- 1�� -�� 2713?#�	' ? ���
? ;�%���'�? ��� � � %�+6271�' % Å+Æ*��>?L¡.So~3J2M{$.1H5LM0z,�6I>BEG6�.=9;>B3J*
H?.1*-C R .1CJ,Wu-.1LM,IU¼31*nÃ ���
�<{�3AUK,�H?L$31og,��A0z,�2D9;>?L4, O @=.1*��}.=2M{�,�H?,I*s.1*-U�£�.1HBU-,�2IZ Ç\[J[5Ç Z
hiuv,I* Z Ç\[J[J] `¬b d�9 .1H?HB3¯jSLTU->Fµ½,I2M,I*�9�H?,�@J,IH?L¡31oKo~3J24{t.=H?>?L4{ro~3J2TU-31{t.1>B* Z¯>?*Ko~,I2M,I*-6�,=Z5.1*-Up98.1L4�
H?.�mJ,�2Ibs��7-,tU-31{t.1>B*<H�.�mJ,I2e>BLp9M3Wuz,$L40v,I6�>BE-,�U:,ILMLM,I*59;>�.=H?HBm<>B* 9fmY0z,�U:EG24L49D�f3J24U-,�2pH?3JC1>?61b
��7K,%>?*Ko~,I2M,�*K6�,�H?.\m1,�2�,��A9M,�*-UKL+9;7->BL+u5m�.1HBH?3\jS>?*-C�9;7K,�2M,I>BEG6�.=9;>B3J*�31o&,��K0K2M,�L4LM>B3J*-L�ZT>¬b ,=b .
o~312M{À31oK{$,�98.a��,��A0-2M,ILML4>?3J*-LIZJ.1*KU�2M,��G,�6�9;>F@J,�24,�.1L43J*->B*-C}.=uv3 R 9�9M7-,�L4,�*G.1{�,�Up,��A0-24,�L4LM>?31*-L�b
¶ >?*G.1HBHBm1ZJ9;7-,iLM0z,�6�>FEG6�.a9;>?31*/31o 9M7-,i9;.1LM��H�.�mJ,I2�>BLN9M3�uv,iU-,IE-*-,�U|>B*s¿ R .1*59;>FEG,�U ¥ mY*G.={$>B6
Â^3JC1>?6W��6Io�b�LM,I6I9;>B3J* ¨ b Ç ��b � 7->?HB,$9M7->?Lpo~3J2M{$.1H?>BLM{ >BL�6I,�249;.1>?*KHBm 0v3\jk,�2Do R HcZ�>F9�7G.=L�uz,�,�*
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�D6�H�.=>?{�,�Ut9M7G.=9�7->BCJ7-HFm�9M2;.1>B*-,�Us{$.=9;7K,�{$.=9;>B6�>�.=*-L�.=2M,+*-,I,�U-,IU�9M3�jS2M>B9M,1ZK9M3 R *-U-,I2MLD98.1*-U
.=*-U�9M3%@J,�24>Bo�ms.�o~3J24{t.=H½LM0z,�6I>BEG6�.=9;>B3J* � O h}uz,�* Z Ç\[J[J] Z-0G.=CJ, Ç � `¬b

�����:��� � �3�:���	1��$! �:' � ���¯Å

hiL�j�,p7G.�@J,p0v31>?*59;,IU�3 R 9S>?*sLM,I6I9M>?3J* ­ b Ç Z 5zºF¹ � � � � ,+>?LS3J*-,g.=2M,�.�31o�0G.12D9;>?6 R H�.=2�>?*59;,I2M,IL49
9M3 R L/uz,�6�. R L4,W9;7-,�.1u->?HB>B9fm:9M3�CJ,I*-,�2M.=9;,�.�0-H�.=*�9;3�LM3JHF@J,�. CJ>B@1,�*x0-243Ju-H?,I{ 6�.1*�uz,
>B*59;,�240-2M,�9;,IU<.1Li9M7-,�6�.=0G.1u->BH?>B9fm/31o&LM3JHF@Y>?*-C�9;7->BLi0-243Ju-HB,�{�bi��7 R LIZ j�,�jS>BH?HT7G.�@J,�.tu-2M>B,Io
HB3A31�%.=9�9M7-, � �¯Åno~312k0-H?.1*-*->B*-CpU-,�L46�2M>Buv,IU/>?*�9;7-,#��3J{�{$3J*GÃ �����XH?>?uK2;.12Dm%31o�� �¯ÅiL�*K3¯j
O �N.1HB,�*59;,=Z Ç\[J[1­ Z �N.1H?,I*�9M,1Z Ç�[J[5] Z©£�.12M243JL�·�¸�¹1ºF»?Z Ç�[J[J� `¬b

��7-,SEG24L49NL49M,�0t>B*%9;7-,SU-,ILM6�24>?0K9M>?3J*�31o½. ���¯Åx>?L�9M7-,S>?U-,I*�9M>BEG6�.=9;>B3J*%31ov9;7-,# � � � º?·^%�,Y·
!<�aº?·���b ¶ 3J2N9;7-,�0-H?.1*-*->B*-C�9;.1LM�©ZKo~3 R 2�UKmY*G.1{�>?6�.=*-U|9fj�3�L49;.=9;>B6+2M31H?,�L�7G.�@J,�uz,�,�*�>?UK,�*59;> �
E-,�U bN��7-,pUKmY*G.1{�>?6���*-3\jSH?,IU-CJ,p2M3JHB,�LS.124,g9M7-,p6 R 242M,�*59iL49;.=9;,=Z-9;7-,gCJ35.=HcZK9M7-,g0-H�.1*½ZG.1*-U
9M7-,�6I3J* �G>B6I9;LIb}��7-,�6 R 242M,�*59�LD98.=9M,�>?L}.$U-,ILM6I2M>?0A9;>?31*�31o
9;7K,�>?*K>B9;>?.1H^L49;.=9;,e31o
9;7K,ejk3J2MHBU Z
.=*-Up9M7-,&CJ35.1H1>?L¡.�LM,I9�31oA6�3J*KU->B9M>?3J*-L 9M3Suv,N.1687->B,I@1,�U�>B*p.So R 9 R 2M,&LD98.=9M,N3=oA9M7-,
j�3J24H?U b¡��7-,
0KH�.1*�6I3J*-LM>BL49MLp3=o�.|L4,I9g31ok0-H�.=*�L49;,I0-L�ZT3J24U-,�24>?*-C|6I3J*-LD9;2;.=>?*59;LIZT@=.124>�.1uKH?,�uK>?*-U->B*-CJLIZ^.1*-U
6�. R LM.1HvHB>?*-��Li��6�o�b�LM,�6�9;>B3J* ­ b Ç ��b���7-,X6�3J* �->?6I9ML�24,�0-24,�LM,I*59�9;7K,}U->BLM6�24,�0G.=*-6Im�uz,I9fjk,�,�*/9M7-,
6I3J*-U->F9;>B3J*-L
>?*%9M7-,SCJ35.1HG.=*-U�jS7-.=9&9;7-,X0-H�.=*$.=687->?,�@J,�LIb
��7-,XL498.a9;>?6���*-3\jSHB,�U-CJ,X2M31H?,�L&.=2M,
9M7-,ijk3J24H?U/U-,ILM6I2M>?0A9;>?31*|.1*-Ut9M7-,}0KH�.1*$U-,�L46�2M>B0K9;>B3J* b���7K,}j�312MH?UtU-,�L46�2M>B0K9;>B3J*t6I3J*-L4>?L49ML�31o
9M7-,}LD98.=9M,}U-,ILM6I2M>?0A9;>?31* ZA,=b CKb � R ,�*59;L�>?*$9M7-,}L4>B9 R .=9;>B3J*�6�.1HB6 R H R L�ZY.1*-U$9;7-,iL498.a9;,}687-.1*-CJ,IL�Z
,�µ½,I6I9M>B@J,IHBm�9;7K,i0z3JLML4>?u-HB,}.=6I9;>B3J*-L&>?*�9;7-,XU-3J{$.1>B* b ��7-,i0-H�.=*$U-,ILM6I2M>?0A9;>?31*t6�31{$0-24,�7-,I*-U-L
9M7-,p3J0K9;>B3J*G.1H½0-H�.1*sLD9;2 R 6I9 R 2M,1Zv.%7->?,I2;.124687->?6�.1H^U-,I6�3J{�0v31LM>B9M>?3J*|3=o 9;7K,�.16�9;>B3J*-L�Z©.=*-U�9M7-,
0KH�.1*�.1L4LM,�L4LM{�,�*59+��*-3\jSHB,�U-CJ, R L4,�U�9;3�,I@=.1H R .=9;,�0KH�.1*-LIb

��7-,p¸c¹"�� %Y·����"1 5 ������¸&��� � o~3J2
9;7-,S0-H?.1*-*->B*-C � �¯Ån>BL
L R {�{t.=2M>?L4,�U�>?*�EGC R 2M, ] b���.1LM��L
.=2M,g2M,I0-2M,ILM,�*59M,�U�u5m|,IH?H?>B0-LM,IL�>?*|9;7K>?L�EGC R 2M,p.1*-U � �aÅXLi.=2M,�2M,I0-2M,ILM,I*�9M,�U�u5m|uz3��K,IL�b ¶ 3J2
,��K.1{$0KH?,1Z59M7-,i0KH�.1*-*K>?*-C+9;.1LM�%6�.1*tuz,X.1U-U-24,�LML4,�UtjS>F9;7$.p0K2M3J0z3JLM,��f6I2M>B9M>�� R ,��f{�3AU->Fo�m � �¯Å
jS7K>?687xH?,�.1U-L�9;3l9M7-2M,I,�L R uA��9;.1LM��L�� 0-243J0v31LM,W,��A0G.1*-L4>?3J* ZS6I2M>B9M>�� R ,�0-H�.=* ZS.1*-U�{�3YU->Bo�m
0KH�.1*�9M7G.=9�7G.�@1,�9M3|uv,%0z,�2Do~3J2M{�,�U�>B*�9;7->BL+3J24U-,�2Ib�´&.1687 31o&9;7-,ILM,%98.=LM��L�6�.1* .1CJ.1>?*�uz,
.=U-U-2M,ILML4,�U�u5m|L43J{$, � �¯Å R *59;>?H½*-3%o R 249M7-,�2SU-,I6�3J{�0v31LM>B9M>?3J*|>BL�0v31LMLM>Bu-H?,=b

d�9i7G.1LXuv,I,�*�L47-3\jS*W9;7-.=9S9;7->BL � �¯Å UK,�LM6I2M>B0K9;>B3J*�UK3A,ILiU-,ILM6I2M>?uz,1Zv.=9S9;7K,e��*-3\jSH?,IU-CJ,

­­Ç



causal-link
based

select
linear

select
hierarchical

select
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¶ >?C R 2M, ] �&��.1LM�J����,I9M7-3AU ¥ ,�6I3J{�0v3JL4>B9M>?3J* 
�o~2M31{ O £�.12M243JL�·�¸�¹1ºF»?Z Ç�[J[J� ZK0G.1CJ, Ç¯] `

HB,I@1,�HcZ�9M7-,/0-243Ju-HB,�{%�fLM31HB@Y>?*-C�uz,�7G.�@Y>?3 R 2�31oX{t.=*�m {�3AUK,�2M*�0KH�.1*-*K,�2MLIb �i3\jk,I@J,I2�Zk>B9�>BL
UK> � 6 R HF9�9;3%L4,�,g7-3\j¼9;7->BL�U-,�L46�2M>B0K9;>B3J*|6�.=*�uz, R L4,�U|9;3�U-,I6�>?UK,+jS7-,I9M7-,�2X.�0-H?.1*-*-,I2�jS>?H?H
uz,e.1u-H?,�9M3�EG*KU�.�LM3JH R 9;>B3J*|o~3J2S.$CJ>F@J,I*�0-H?.1*-*->B*-C�0-2M31u-H?,I{�ZG>¬b ,=bG7-3\j¾9;7->BLSU-,�L46�2M>B0K9;>B3J*
6�.1*�uv, R L4,�Us9;3$.1LML4,�LMLX6�.=0G.1u->BH?>B9fm1b
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¥+R 2M>?*KC�9;7-,g��*-3\jSH?,IU-CJ,e.16>� R >BLM>B9M>?3J*|0K2M3Y6�,�L4LX9M7-,g��*-3\jSH?,�UKCJ,g,�*-CJ>B*-,�,I2S{$>BCJ759�>?U-,I*59;>Bo�m
. � �¯Å"o~2M3J{ 9;7-,sH?>Bu-2;.=24m�.1L�.10-0-243J0-2M>?.=9;,$o~3J2�9;7-,|9;.1LM��.a9�7G.1*-U�.1*-U�9;7K,�* R LM,s9;7->BL
{�3YU-,�H�9M3lo~3Y6 R L�9;7-,���*-3\jSH?,IU-CJ,�.16>� R >BLM>B9M>?3J* 0-243A6I,�L4L�Z�,1b¦C-b&u5m�.=9M9M,�{�0K9;>B*-C�9;3 ,�H?>B6�>F9
UK3J{t.=>?*:��*-3\jSH?,IU-CJ,|9;3�EGHBH�24,�H?,�@=.1*59��Y*K3¯jSHB,�U-C1,�243JH?,IL%.1*-U u5m�U-,�EG*->B*-C�9;7-,|U-31{t.1>B*
@Y>B,Ij O £�2;. ��>?,I2�·�¸�¹1ºF»?Z Ç\[J[5] `¬b���7 R LIZz9M7-,p2M,I9M2M>B,I@=.1H^31o&.=*W.10K0-2M3J0K2M>�.a9;,g{$3YU-,IH o~2M3J{"9M7-,
HB>?u-2M.124m1Z}.=H?LM3�24,Io~,I2M2M,IU¼9M3�.1L|9;7-, � � %Y·�� � � , 5;!<�'=�º?·�1%Z}>?L/.1*r>B{$0z3J2D98.1*59/LD9;,I0r>B*n9M7-,
Ã ������{�,I9M7-3YU-3JH?31C1mJZv¢ R LD9�H?>?�=,|>B9�>BL�o~3J2%6�.10-.1u->?HB>B9fmlu-2M31�1,�24>?*-CKb��i3\j�,�@J,I2�Z�>B9�>?L�.1HBLM3
,��A0v,I6I9;,IUl9M7G.=9�9;7K,�{�3YU-,�H o~243J{°9M7-,�H?>Bu-2;.12DmsjS>?H?H *-,�,IU o R 2D9;7-,I2g2M,IE-*-,�{�,�*59puv,�o~3J2M,%>F9
6�.1* uv,�9M2;.1*-LDo~3J2M{�,�U<>B*�9M3/9;7-,�U-,ILM>BCJ*<{$3YU-,�H¬b���7->BL�2M,�EG*-,�{�,�*59e>?L+6�.1H?HB,�U���*-3\jSH?,IU-CJ,
UK>Bµv,�2M,I*59;>�.a9;>?31*$>B*|Ã ���
�Jb�d�9�>BLNjk3J249M7|*-319M>?*-Ce.=9N9;7->BL�0z3J>?*59N9;7G.=9N9;7K,}2M,IL R HF9;>B*-C�{�3AUK,�HcZ
9M7-,gU-,�L4>?CJ*�{�3AU-,IHcZA>?L�*-319S{�,�.=*�9S9M3�uz,g3J0z,�2;.a9;>?31*G.1H½>B*�Ã �����Jb
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)+*-,$.10-0-2435.1687<9;3s9;7-,�>?*KU-,��A>?*KC�0K2M3Ju-HB,�{ >B*lÃ ������j�.1Lg9;7K,$U-,�EG*->F9;>?31* 3=o�.�¸�¹ � /
� � �"1 9 �*) ,Y· � ·�!@����¸c¹"�� ��tjS7->B687r>BL|L R 0K0v3JL4,�U¼9;3 7-,�HB0¼9M7-,<��*-3\jSH?,�UKCJ,<,�*-CJ>B*-,�,I2|9;3
>BU-,�*59M>Bo�me.1*�.10-0K2M3J0-24>�.=9M, � �¯Å�>B*�9;7-,�H?>?uK2;.12Dm O £�24, R �=,�2i.1*-U �N.1*sU-, �&,�HBU-,1Z Ç\[1[1­ ZJ0-.1CJ,
]=[ `cb���7-,/>BU-,�.�j�.1L�o~312p9M7-,/��*-3\jSH?,IU-CJ,/,I*-CJ>?*K,�,�2p9;3Wo~31H?H?3\j�31*-,t0G.a9;7:U-3\jS* .W7K>?,�2��
.=2M6875m:9;7-.=9�,�*-UKL�>B*:9;7-,|{�3JLD9%LM0z,�6I>BEG6 � �¯ÅÁL R >F98.1u-HB,to~3J2�9M7-,/98.=LM�:.a9�7G.1*-U b �i3\j��
,�@J,I2�Z�>B* 0-2;.16�9;>BLM,/9;7K>?L�9 R 2M*-,IU�3 R 9�*-319%9;3<uz,|LM3 LM>B{$0-HB,1b h}*-3=9;7-,I2$.=0-0-2M3J.1687�9M2M>B,�U
>B* 9M7-,|Ã �����t0-243a¢4,�6�9�j�.1Le9M7-,t>B*-U-,��K>B*-C�31o�� �¯ÅiLe>B*l9M7-,$HB>?u-2M.124mWjS>B9;7�¸c¹"�� )�·M¹1¸&B�!8·��
O h+.={$3YUK9�·�¸�¹1ºF»?Z Ç\[J[J¨ `©o~3J2
jS7->?687t9M7-,Im�7G.�@1,}L R CJCJ,�LD9;,IU|. � R >F9;,X,�H�.=uv3J2M.=9;,SHB>?L49&3=o^L R 687
o~,�.=9 R 2M,�LIb

��7-,iH�.=9M,�LD9k>B*-LM>BCJ759N7-3\j�,�@J,�2�LM,�,I{$LN9;3puv,S9;3g98.=�1,+.g{�3J2M,S>?*KU->?24,�6I9k.10K0-2M35.=687 b���7-,
u-.1LM>B6s.12MC R {$,I*�9�>?* O £�2M, R �1,I2�Z Ç\[J[ _\`�>?L�9M7G.=9�3J*K,|>?L�CJ>F@J,I*�.�0-243Ju-HB,�{ .1*-U U->Bµv,�24,�*59
��>B*-U-LN31o$� �¯ÅiLN{$>BCJ759&uv,i.1u-HB,S9M3eL43JHB@1,i9M7->?L&0-243Ju-H?,I{�b���7-, � �¯ÅxLM,�HB,�6�9;>?31*${�,�687G.=*->?L4{
L47-3 R HBU$24,��G,I6I9&9;7K>?L&u5m%0-2M3\@Y>?UK>?*-Cp. ��B ��¸f·]�*)25;!<�'=�º?·�1q¸�9�5G·��&.=*-U�.1LML43A6I>�.=9M>?*-Cp.�* R {�uz,�2
3=o � �aÅXL$jS>B9M7y,�.1687x0-2M31u-H?,I{ 9fmA0z,1br��7-,�L4,�H?,I6I9M>?3J*y.1{$31*-CJL49�9;7K,�LM,W6�3 R HBU�9M7-,�*�uz,
u5ml.1L4L R {�0K9;>B3J*-Lp{t.=U-,�u�m<9M7-,,� �¯ÅeZ¡u5m 9M7-,�U-3J{$.1>?* ZT3J2gu5m<9;7-,$U-,�0A9;7ljS>F9;7 jS7->?687
9M7-, � �¯Å�7G.1L�uv,I,�*�{�3AU-,IH?HB,�U b�h}*-319M7-,�2IZ
2M,I6�,�*59�6I2M>B9M>?6I>?LM{ 3=o�9;7-,/312M>?C1>?*G.1H
>B*-U-,��K>B*-C
{�,�687-.1*->?L4{ >?L�9;7G.=9t>B9$>?L�uG.1L4,�Ux3J*-HFm 3J*ym1,�L�Ca*-3�U->?LD9;>B*-6I9M>?3J*-L�.1*KU�U-3Y,�Lt*K319|.1HBH?3\j
C12;.1U R .1H 2M,�EG*-,I{$,I*�9 O @1.=* �i.12M{�,�HB,�*s.1*-Us9;,I*��¡,�>�¢4,1Z Ç\[1[J§ `¬b

�A>B*-6�,Nj�,k6�.1*K*-319 R LM,k9M7-,�Ã ������24,�0-24,�LM,I*598.=9M>?3J*�o~312 � �¯ÅiL�9M3}24,�0-24,�LM,I*59
6�.10-.1u->?HB>B9M>?,�L
UK>?2M,I6I9MHBmJZAj�,e.1H?L43%6�.1*K*-319i.1U-3J0A9�9;7-,I>?2�>?*KU-,��A>?*KC�{�,�687-.1*->?L4{$LIb

�����:��� �9+7? �&%�+.1 �$! � ?&+ � �¯Å '

��7K,�2M,�.12M,p6 R 2M2M,I*59;HBm�.=9XHB,�.1LD9i9fjk3/.10K0-2M35.=687-,�L+>B*�0K2M3JCJ24,�L4LX9M7G.=9}.=9M9M,�{�0K9S9;3/.=U-U-2M,ILML
9M7-,p>?*-U-,��A>?*-C�0-243Ju-H?,I{"jS>B9M7W. =>!<�� 5·�!�b�Vi.=9 R 2;.1HBHBmJZAj�,e.12M,g>B*�9M,�24,�L49M,�U�>?*|9;7->BL�j�3J24�s.1L
9M7-,g0-2M31u-H?,I{Á.1U-UK2M,�L4LM,IU�>?L�@1,�24msL4>?{�>?H?.12N9M3$3 R 2�0-2M31u-H?,I{�b

� �TZT9M7-, ��� ¸f·�º�º+�-,Y· � ¸�� !<�� 5·�! OQ¶ ,�*-L4,�HcZ Ç�[J[ _YZ ¥ ,�68�1,I2�·�¸�¹1ºF»?Z Ç\[1[J§ `¬Z^6 R 242M,�*59MHBm R *KU-,�2
24,�L4,�.124687À.=9s9;7-, �X*->B@1,�2ML4>B9fmn31o�«g.12MHBLM2 R 7-,<>?Ls3J*-,<L R 687¾u-243J�1,I2�b"��7K,�.1>B{ 31oe9;7->BL
uK2M3J�=,�2�>?L%*-319%9M3�o�.16�>BH?>B9;.=9;,t.1CJ,I*�9�6I3A3J0z,�2M.=9;>B3J* ZN.1L�>B9�>?L�o~3J2�9M7-,su-2M3J�=,�24L$U-,ILM6I2M>?uz,�U
>B*<LM,�6�9;>B3J* Ç b ¨ ZTu R 9p9M3�E-*-U�. � �¯Åqo~312g.�CJ>F@J,I* 9;.1LM��3J*�9M7-,$df*59M,�2M*K,I9�b*�i*KH?>?�=,�{$3JLD9
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3=9;7-,I2+u-2M31�1,�24L�Z�� �l>BL+*-319�u-.1LM,IU 31* Ã¡Ä�Å+Æ-b���7-,�.=0-0-2M3J.1687<.1LML R {�,�L�9;7-,�.\@=.1>BH�.1uK>?H?>F9fm
3=o%.1*n3J*59;31H?3JC1my31o � �¯ÅiL|jS7->B687r>BL R LM,�U¼o~3J2/9;7K,lU-,ILM6I2M>?0A9;>?31*¼3=o � �¯ÅiL�.1*-UnjS7->?687
9M7-, u-2M3J�=,�2�6�.1* R LM,<o~3J2s>B9ML�L4,�.124687 b³��7-, 3J*59;3JHB3JC1mx31o � �aÅXL�9M7-,Imn,I*�@Y>BL;.1CJ,lU-3Y,�L
*K319SmJ,I9i,��A>BL49Xu R 9X{�>?CJ759�jk,�HBH^uv,guG.1L4,�U�3J*�9M7-,�98.a�A3J*K3J{�m|31o � �¯ÅiLSU-,�L46�2M>Buv,IUW>B*s9M7-,
Ã ������HB>?u-2M.124m�3=o-,��A0z,�2D9;>?L4,�{�3AUK,�H?L O £�2M, R �1,I2}.=*-U �N.=*�UK, �&,IH?U-,=Z Ç\[J[1­ Z10G.=CJ, ]=[ `cb¡��7-,
H?.1*-C R .1CJ,}>B*tjS7->B687/9;7-,�m/>?*59M,�*-U/9M3%U-,�L46�2M>Buv, ���¯ÅiL�.1*-U|3J*/jS7->B687/9;7-,I>?2�31*�9M3JH?31C1m�jS>?H?H
uz,�uG.1L4,�U >?L+*-3=9pE-*->?L47-,�U�mJ,�9�b���7->BL�H�.1*-C R .1CJ,�jS>BH?H�uv,�6�.=H?H?,IU�9;7-, �X*->BE-,�Ul�&243Ju-HB,�{%�
L43JHB@Y>B*-Ci��,I9M7-3AUeU-,�L46�24>?0K9M>?3J*eÂT.1*-C R .=CJ,i� �$�©Å+Æ���Zau R 9¡3J*-HFmg.XUK2;.=o�9¡LM0z,�6I>BEG6�.=9;>B3J*g,��A>?LD9;L
OQ¶ ,�*-L4,�H�·�¸�¹1ºF»?Z Ç\[J[J§ .AZ ¶ ,�*KLM,�H�·�¸�¹1ºF»?Z Ç\[J[1§ uA`¬b�h}*K319;7-,I2�98.1L4��,�*5@Y>?LM.1CJ,IU�o~3J2�9M7->?L u-2M3J�=,�2
>BLe9M7-,/.1U-.10K9;>B3J*�3=o�9;7-,/L4,�HB,�6I9M,�U � �¯Å 9;3�9;7-,/.16I9 R .1H&98.1L4� jS7->B687�2M,�� R >?2M,IL�{$.10-0->B*-C
,I*59;>B9M>?,IL�>?*|9;7-,gCJ>F@J,I*�0-243Ju-HB,�{�9M3%9;7-,g2M31H?,�LS31o¡9;7K,>� �¯Åeb

hi*-319;7K,�2�0-243a¢4,�6�9�9;7-.=9�>BLW6�HB3JLM,IHBm¼2M,IH�.=9M,�Uw9M3y9;7K,�j�312M�¼3J* � � >BL�9M7-, � �7� 
 � �©�
o R *-U-,�U 0-243a¢4,�6�9�� ��
���� ��9;7-.=9�LD98.12D9;,�UÀ>B* �J.1* R .12Dm Ç�[J[J§ O £�,�*¯¢M.1{$>B*-L�·�¸�¹1ºF»?Z Ç\[J[J§ Z
hi2M{�,�*-C13JHk·�¸�¹1ºF»?Z Ç\[J[J§ `cb���7K,g.1>?{ 7-,I2M,1ZY9;3Y3-ZY>?L�9M3�U-,I@1,�HB3J0s.�u-243J�1,I2�9;7G.=9�6�.1*|L4,�HB,�6I9�Z
6I3J*KEGC R 2M,=Z©.1*-U�.1UG.10A9���*-3\jSH?,�UKCJ,g6�3J{�0v31*-,�*59;L�o~243J{ H�.124CJ,+H?>Bu-2;.=2M>?,ILk31*s9M7-,�df*59;,I2M*-,�9�b
¶ 3J2�LM,IH?,I6I9;>B*-C:. 0-2M31u-H?,I{���LM3JHF@A>B*-C<{$,�9;7-3YU�o~243J{ .lHB>?u-2M.124m1Zk9;7K,Wu-243J�1,I2tjS>?HBH�2M,�.=LM3J*
.=uv3 R 9�687G.12M.16I9M,�24>?L49M>?6IL�31o�9M7-, � �¯ÅeZ�>?*l0G.12D9;>?6 R H�.=2�.1uz3 R 9p9;7K,�>?2e6�3J{�0z,I9;,I*-6�,/.1*-U:24,��
� R >B2M,I{$,I*�9ML�b ¶ 3J2i9;7->BL+0 R 240v3JL4,*���¯ÅiLijS>?H?H�7G.�@J,%9;3|uz,%U-,ILM6�24>?uz,�U >?*�L43J{$,�H�.1*-C R .1CJ,=b
hiHB9M7-3 R CJ7�*-3lL R 687�H?.1*-C R .1CJ,s7G.1L�uv,I,�*�L4,�HB,�6I9M,�U�312�0K2M3J0z3JLM,IU�m1,I9�Z�>F9�>?L�,�*5@Y>?LM.1CJ,�U
9M7G.=9N.1*�3J*59;31H?3JC1mpjS>?HBHKuz,X.=9
9;7-,S7-,�.1249N31oz9;7K,i.=0-0-2M3J.1687 b ¶GR 2D9;7-,I2M{�3J2M,=Z�.1L
9;7-,S0z,�3J0-HB,
>B*5@J3JHF@J,�U�jS>B9;7 � ��
���� ��.124,eH?.12MC1,�HBm$9;7-,eL;.1{�,e.1LXo~312
� ��>B9X>BLT� R >F9;,p0v3JL4LM>Bu-H?,�9;7-.=9i9M7-,
9fjk3�L4mYL49M,�{�L}.1*KU � �¯Å¾U-,�L46�2M>B0K9;>B3J*sH�.1*KC R .1CJ,IL�jS>?HBH½uz,pL4>?{�>?H?.12�b

�8E D ���������	�
 �	

��7K,
� 
�� ���� �����L4mYLD9;,�{ O � R L4,�* Z Ç\[J§1[ Z^´
2M>B��LMLM31*�·�¸�¹1ºF»?Z Ç\[J[5] `N.1U-U-24,�L4LM,�Le.|0-2M31u-H?,I{
@1,�2Dm LM>?{�>?H?.12e9M3�9;7-,s0-243Ju-H?,I{ .1U-UK2M,�L4LM,IUy>?*�Ã � �
�W.1*KU�9M7 R L�Zkjk,�.12M,|>B*�9M,�24,�L49M,�U�>?*
� 
�� � �� � ��so~3J2�@1,�24msL4>?{�>?H?.12k24,�.1L43J*-LIb
� 
�� � �� � ���0K2M3\@Y>?U-,IL�.i��*-3\jSHB,�U-CJ,k,�*-C1>?*-,I,�2M>B*-CX,�*5@Y>?2M31*-{$,I*59�>?*pjS7->?687�.iU-,�@J,�HB3J0z,�2

6�.1*�LM0z,�6�>Fo�m%98.1L4��L�.1*KU$L4,�H?,I6I9 � �¯ÅiL
o~2M3J{�.�HB>?u-2M.124me31o 24,�� R L;.1uKH?,]1t·�¸�� �>%"��b ¥ ,I@1,�H?310v,I2ML
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{ R L49X>?UK,�*59;>Fo�mJZG.=9SHB,�.1LD9S0G.12D9;>�.=H?HBm1ZY9M7-,�98.1L4�/31o¡9;7-,gLDmALD9;,I{±9M7-,Im|.12M,gU-,ILM>?C1*->?*-C%uz,Io~312M,
9M7-,ImW6�.1*WLM,�HB,�6�9p.1*-U�6 R L49M3J{°9;.1>?HB3J2S0-2M,I,��A>?LD9;>?*KC/{$,�9;7-3YU-LIb���7->?LX98.1L4�5�f.1*G.1HFmYLM>?LiH?,�.1U-L
9M3t.%LDmALD9;,I{���2M3JHB,pUK,�LM6I2M>B0K9;>B3J*s>?*|9;,I2M{�LX3=o�9M7-,eUK3J{t.=>?*/o~3J2�9M7-,eLDmYL49;,I{�ZGjS7->B687�L4,�2D@J,�L
.=L}9;7-,%u-.1LM>BL}o~3J2}9M7-,�LM,IH?,I6I9;>B3J*�31o � �¯ÅiL}9;7-.=9g.16I6�3J{�0-H?>BLM7W9M7-,�9;.1LM�W.1*-U�o~3J2}9M7-,�6I3J*A�
E-C R 2;.a9;>?31*W31o�9M7-,�L4,�HB,�6I9M,�U�{�,I9M7-3AUKLio~3J2S9;7-,p98.1L4��>B*-L49;.1*-6I,1bXdf* � 
�� ���� ���� Z©{$,�9;7-3YU-L
.=2M,$.16I9M>?3J*-L�9M7G.=9�.16�6I3J{$0KH?>?L47 9;.1LM��LIb���,I9M7-3AUKL�6�.=*�U-,IH?,�CJ.=9;,�0-2M31u-H?,I{$Lp.1LpL R uA98.1L4�YL
9M3 uv,�L43JHB@1,�Unu5mx319;7K,�2|{�,I9;7K3AU-LIbq��7-,�m R LM,�9M7-,�9;,�24{ {�,�687G.=*->?L4{ o~3J2|0-24>?{�>B9M>B@J,
{�,I9M7-3YU-LN9M7G.=9k6�.1*K*-319kuv,XU-,�6I3J{�0v3JL4,�U b
df*t.1U-U->F9;>B3J*%9;3�L R 0-0z3J249M>?*-Cg9;7K,iU-,�@J,IH?3J0-{�,�*59
3=o�0-2M31u-H?,I{ L43JHB@1,�24Lto~3J2��Y*K3¯jSHB,�U-C1,��fu-.1LM,IUxL4mYL49M,�{�L�Z � 
�� � �� � ��yCJ,�*K,�2;.a9;,�L$U-3J{$.1>?*Y�
L40v,I6�>FEG6i��*-3\jSHB,�U-CJ,}.16>� R >BLM>F9;>?31*�9M3A31H?L
9;7G.a9k,IH?>B6�>B9
9M7-,X,��A0v,I249M>?LM,X2M,�� R >?24,�U/u5m%9;7K, � �¯ÅiL
9M3�0v,I24o~3J24{"9;7-,gH?.=9M9M,�2 �¦L�98.=LM�©b

¶ 3J2	� �¯Å �\·�º?·���¸&��� � Z\9;7-,�mguv,IH?>B,I@J,
9M7G.=9T>B9^jS>BH?HJuz,&U-> � 6 R HB9^9M3X{$.1�=,k.S6�31{$0-24,�7-,I*-LM>F@J,
HB>?LD9 31oGo�.=6I9;312ML 9M3+6�3J*KLM>?UK,�2�b2�i3\j�,�@J,I2�Z59;7-,�m�UK3�>?U-,I*�9M>Bo�me.}L4,I9&31o©24,�6 R 2M2M>B*-C}o�.16�9;3J24L�9M7G.=9
.=2M,g.10-0KH?>?6�.1u-HB,i9;3�{�3JL49�98.1L4�YLIbk��7K>?L�H?>BL49�3=o�6I3J{�{$3J*/o�.=6I9;312ML�>?*K6�H R U-,�L�9M7-,g>?*-0 R 9S.1*-U
3 R 9;0 R 9&31o©9;7-,�9;.1LM�©Z59;7K,�U-3J{$.1>?*��Y*K3¯jSHB,�U-C1,S.\@=.1>BH�.1uKH?,1Z¯9;7K,�LM3JH R 9;>B3J*(� R .1HB>B9fme2M,>� R >B2M,IU Z
9M7-,p6�3J{�0 R 9;.=9;>B3J*G.1Hz9;>?{�,g.1*-U�LM0G.=6�,p6�3J{�0-H?,��A>B9fmJZ©.=*-U�9M7-, �G,��A>?uK>?H?>F9fmt3=o 9;7K,e{�,I9M7-3AU½b
)+*-6I,�. {�,I9M7-3AU 7G.=L�uz,�,I*�L4,�HB,�6I9M,�U�>B9%*-,I,�U-L�9;3<uz,s6�3J*KE-C R 2M,IU b���7->?L%>BL%H�.124CJ,�HFm�.
{$.=949;,�2k31o^L4,�H?,I6I9M>?*-C�{�,�687-.1*->?L4{$Lk3J2�{�,I9M7-3YU-Lko~3J2�.�{�,I9;7K3AU��¦L�L R uK9;.1LM��LS.1*-UtU-,IEG*K>?*-C
9M7-,g{t.=0-0->?*KC%uv,�9fj�,I,�*�{�,I9M7-3AU|9M,�2M{�LS.1*-U�U-3J{$.1>B*/9;,�24{$LIb

hi*W,�L4LM,I*�9M>�.1HT0G.=249i31o 9M7-,?1t·�¸�� �>% %Y·�����!@� 5z¸&��� � ºF¹ � ,'B-¹�,Y·�U-,I@1,�HB3J0v,IU�>?* � 
�� ���� ����

>BL 9;7K,#1t·�¸�� �>%(� � ¸*�aº��^,'9NjS7->?687%>B*-6�H R U-,IL�U-,IE-*->B9M>?3J*-L 31oz.1H?H�9;7K,�3JuY¢4,I6I9;L
24,>� R >B2M,�U�u5m�9M7-,
� �¯Åeb�dfU-,�.1HBHBm1ZJU-,I@1,�HB3J0v,I2ML&31o � �¯ÅiL�j�3 R H?U%L47G.12M,X.}o~2M.1{$,�j�312M�eo~312�U-,IE-*->?*-C�>B*-0 R 9ML&.1*-U
3 R 9;0 R 9;L�b O¦ª ,�*-*G.=2M>k·�¸�¹1ºF»?Z Ç\[J[J§ `�7-.\@1,|uv,IC R *�9M3�U-,�@J,�HB3J0 . �Do~3 R *-UG.=9M>?3J*l3J*59;3JHB3JC1m �
o~312XUK,I@J,IH?3J0z,�24Li3=o � �¯ÅiL�bNdf*�9M7->?LS3J*59M3JH?3JC=mJZ©. � �aÅÀ{ R LD9X7G.�@J,�.�*G.1{�,g.1*-UW.�9M,��Y9 R .1H
UK,�LM6I2M>B0K9;>B3J* b ¶©R 249;7K,�2M{�3J24,1Z&>B9%6I3J*598.1>B*-L�3J*59M3JH?3JC=mlo~2M.1{$,IL�o~3J2�>B*-0 R 9�.=*-U�3 R 9M0 R 9�Zk.
HB>?LD9e3=oSL R uK9;.1LM��LIZ&.1*-U�.WHB>?LD9e3=oS6�3J*-LD9;2M.1>?*59;L�.16�243JLMLp9;7-,t>?*-0 R 9;Le.1*-U:3 R 9;0 R 9�u R 9�*-319
.={$3J*KC�>B*-0 R 9ML�3J2p3 R 9M0 R 9;LIbW��7-,$H�.=949;,I2�.124,tHB3A6�.=9;,IUl>B*-LM>BU-,�9M7-,t31*�9M3JH?31C1m�o~2;.1{�,�o~3J2
>B*-0 R 9ML�.1*KU�3 R 9M0 R 9ML�Z 9M3JCJ,I9M7-,�2pjS>B9M7��1,�m�6IH�.1L4LM,IL�.1*-Ulo R *-6I9M>?3J*KLe>B*l9;7K>?Lgo~2;.1{�,1Z�.1*-U
9M7-,�h+�
d R LM,IU�jS7->B687�6�3J*598.=>?*-L
>B*Ko~3J2M{$.=9M>?3J*e.1uz3 R 9�9M7-,�j�.�mYL&>?*�jS7->B687�9M7-,�� �¯Åx{$.1�=,�L
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2 R *A�c9;>?{�,#� R ,I2M>?,IL�o~3J2�.1U-UK>B9;>B3J*G.1Hz>?*Ao~3J2M{$.=9;>B3J* b�� R uK9;.1LM��LX.1C5.1>B*|6�3J{�,+jS>B9M7�.%9M,��Y9 R .1H
UK,�LM6I2M>B0K9;>B3J* Z�>B*-0 R 9ML�Zk3 R 9;0 R 9;LIZ�6�3J*KL49;2M.1>?*59ML�uz,I9fjk,�,I*�9;7-31LM,1Z�.1*-U�>?*Ko~3J24{t.a9;>?31*�.1L�9;3
jS7K,I9;7K,�2�9;7K>?L�L R uK98.=LM��>BL�24,>� R >?24,�U .1*KU:jS7-,I9M7-,�2%>F9�7G.1L�.WU-,Io�. R HB9�>?{�0-H?,I{$,I*�9;.=9;>B3J* b
��7K,tH?3\jk,�LD9�H?,�@J,IHk31o�U-,I9;.1>?H&>B* 9M7-,�>B2e{�,I9M7-3AU U-,ILM6�24>?0K9M>?3J*lH�.1*KC R .1CJ,�>BLp9M7-,$687K3J>?6I,t31o
.|o~3J24{t.1H�H�.1*KC R .1CJ,�o~312�,��A0-2M,ILML4>?*-C�9;7-,�.a�A>?31{$L+9M7G.=9g2M,I0-2M,ILM,I*�9e9;7-,�24,>� R >?24,�{�,�*59;Lp31o
9M7-,�{$,�9;7-3YU b%��7-,�6 R 2M2M,I*59eL R CJCJ,IL49M>?3J* >?L+9M7G.=9g9;7->BL�H�.1*KC R .1CJ,ejS>?H?H uv,%uG.=LM,�Ul3J*�Ã ���
O¦ª ,�*-,ILM,�24,I9M7 Z Ç�[J[LÇ Z ª ,I*-,�L4,�2M,�9;7 ·�¸�¹1ºF»?Z Ç\[1[5Ç `¬b

�¡3/L R {${$.12M>BLM,=Zz*K319+3J*KHBm�.124,e9;7K,�0-243Ju-H?,I{$Li.1U-UK2M,�L4LM,IU u5m�Ã ���
��.=*-U � 
�� � �� � ��

@1,�2Dm LM>?{�>?H?.12�Z u R 9�LM3l.12M,|9M7-,�.10-0-2435.1687-,IL�bx��,I9;7K3AU-L�>B* � 
�� � �� � ���6�312M2M,ILM0z3J*-U�9;3
{�3YU-,�HBL�31ov,��A0v,I249M>?LM,S>B*tÃ �����Jb
£�3=9;7�.10-0-2435.1687-,ILN.12M,SuG.1L4,�U�3J*�.�H?>?uK2;.12Dm�31o�� �¯ÅiL&.1*-U
9M7-,tUK,�LM6I2M>B0K9;>B3J*�H?.1*-C R .=CJ,�Lp9;7-,�m R LM,|.124,$,ILML4,�*59;>?.1H?HFml>B*Ko~3J24{t.1H¬b ¶GR 249M7-,�24{$312M,1Z¡uz319;7
.=0-0-2M3J.1687-,�L�.1U-U-24,�LMLe9;7-,$>?*-U-,��A>?*-C�0-2M31u-H?,I{ .=*-U�L R CJCJ,IL49�9M7G.=9�.1*�3J*59M3JH?3JC=m�jS>?H?H
uz,
9M7-,p�1,Im|9M3�9M7-,gLM3JH R 9;>B3J* b
��7 R LIZz@Y>?2D9 R .=H?HBmt.1HBH 31o�3 R 2S6�3J{�{$,I*59;L�3J*WÃ ���
��.1H?L43t.=0-0-HBm
9M3 � 
�� ���� ���� b

�8E�� � �#U ��� ��� � N:� ��N:� 	

��7K, ¥ h P �zhX��o R *-U-,�U�� �-,"� � ·�!$)A�"!@1�¹ � �8· � � � � º?·^%�,Y· �i¹"�\·���� � �©Ã �
	�5;!<�^,'!4¹'1®>BL%.
24,�L4,�.124687t0-243JCJ2;.={${�,k9M3e.=UK@=.1*-6�,�9M7-,�9;,�687K*-3JH?31C1m�31ov7-3\j�6�3J{�0 R 9M,�2MLN.16�� R >?24,1Z�2M,I0-2M,ILD�
,I*59}.=*-U|{t.=*->?0 R H�.=9M,}��*-3\jSH?,IU-CJ,1b��t��7K,e.=0-0-2M3J.1687|98.1�=,�*�>?* � �©Ã ��>BL8� R >B9M,�LM>?{�>?H?.12&9;3
9M7-,�.=0-0-2M3J.1687�>?*�Ã �����%.1CJ.1>?* bi)+*-,e31o&>B9ML}.1>B{$LS>BLi9;3$LM0z,�,IU R 0W9;7-,eU-,I@1,�HB3J0-{�,�*59�31o
��*-3\jSHB,�U-CJ,��fuG.=LM,�U$L4mYL49M,�{�L&LM>?C1*->BEG6�.1*59;HFmJb
)+*-,�j�.�m�9;3p.1687->B,I@1,XL R 687/.�CJ3J.1H->?L�9;7-243 R CJ7
9M7-,�,I*G.1u-HB,�{�,�*59+3=o
��*-3\jSH?,�UKCJ,�24, R L4,1Z >B*-6�H R U->?*KC�9M7-,�24, R L4,�31o�� �¯ÅiLIbi��7->BLi{�>?C17�9 R H �
9M>?{$.=9;,IHBmsHB,�.1U�9M3/9;7-,�o R HBHBm�. R 9;3J{$.=9;,IU�6�3J*AEGC R 2M.=9;>B3J*�31oN��*-3\jSH?,IU-CJ,���uG.1L4,�U L4mYL49M,�{�L�b
¶ 3J2
9M7->?LN0 R 240v3JL4,X9M7-,Im$.124,i>B*59;,�24,�LD9;,�Ut>?*�U-,I@1,�H?310->?*-C�.eH?.1*-C R .=CJ,�o~3J2NU-,�L46�2M>Bu->?*KC9� �¯ÅiL
.=*-U|.�* R {�uz,�2k31oTCJ243 R 0-L�.12M,i6 R 242M,�*59MHBm�j�3J24��>?*-Ce3J*|.�0-243J0z3JL;.1H©o~3J2NL R 687�.pH�.1*-C R .1CJ,=b
¶ 3J2 ,��K.1{�0-H?,=Z19;7-,�H?.=9;,IL49�j�3J24��3J*�� 
�� ���� �����>BL�3J*-,�31oG9M7-,�>?*K0 R 9;L�9M3}9;7K, � �©Ã��$,Iµv3J249�b

OQ¥ 3\mAHB,1Z Ç\[1[ _¯` � L 5;!<��5 ����¹1ºGo~3J2�. � �¯ÅqU-,�L46�24>?0K9M>?3J*�H?.1*-C R .=CJ,ej�.1Lg3J*-,%31o&9M7-,�,�.124H?>F�
,IL49i6�3J*59M2M>?u R 9;>B3J*-L�o~3J2�9;7-, � �©Ã ��0-243JCJ2;.={�bNh}6I6�3J24U->?*-C�9;3�7->BLX0K2M3J0z3JL;.=HcZG.�6�.10-.1u->?HB>B9fm
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UK,�LM6I2M>B0K9;>B3J*|LM7-3 R H?Us>?*K6�H R U-,1��9M7-,+98.1L4�/.1UKU-2M,ILMLM,IUWu5m/9M7-,�{$,�9;7-3YU 
Y9;7-,g{�,I9;7K3AU|3J*59M3=�
HB3JC1m�
A9M7-,+6I3J*59;,��Y9 R .1H 0-243J0z,�249M>?,IL�
A9M7-,+uz,�7G.�@Y>?3 R 2;.1Hv0-2M310v,I249;>B,�L 
A9;7K,�6�3JCJ*K>B9;>F@J,i0-2M3J0z,�2��
9M>?,IL�
-24,�H�.a9;>?31*-LM7->B0-Lk9M3%319;7K,�2�{�,I9M7-3AUKL�
-24,�H�.a9;>?31*-LM7->B0-Lk9M3%>?{�0-H?,I{$,I*598.=9M>?3J*-L 
K.=*-U|319;7K,�2
.=*-*-319;.=9;>B3J*-L�b3�i3\jk,I@J,I2�Z&.1Lg9;7K>?Lg0-2M310v3JLM.1H
j�.=LeLD9;>?HBH&.1* ,�.124HBm<U-2M.=o�9gj�,$LM7G.1HBH
*-319eCJ3
>B*59;3�U-,I9;.1>?H½7-,�24,1b

hi*-319;7K,�2p>?*59;,I2M,�LD9;>B*-Cs>?*-0 R 9p9M3|9;7->BLp0-.1249p31oN9;7-, � �©Ã �:0-243JCJ2;.={²>?L�9M7-,sºF¹ � ,'B-¹�,Y·
5;!<��5 ����¹1º�U-,ILM6�24>?uz,�Ue>?* O h}>B9M�1,I*�·�¸�¹1ºF»?Z Ç\[J[J§ `cb¡��7-,�mgL R CJC1,�L49T9M7G.=9�.����¯Å:6�.=*puz,
@Y>?,Ijk,�U
.=L�.}0-243A6I,�L4L
3J2 .=6I9;>B3J* b¡df*�9;7->BL 6�.1LM,�0K2M3Y6�,�L4L�3J2 .16I9M>?3J*e2M,�0K2M,�L4,�*598.a9;>?31*-L o~2M31{ hidT0-H�.1*Y�
*K>?*-C�{$>BCJ759X.1H?L43�jk3J24�/o~3J2 ���¯ÅiLIb � ,eL47G.1HBH¡24,I@Y>?,�jÀ0-243A6I,�LMLX{�3AU-,IH?HB>?*-C�9M,�687-*-> � R ,�Li>?*
L4,�6�9;>?31* ­ b ¨ .=*-U�jk,W7-.\@1,�HB3A31�1,�U�.=9t.16I9M>?3J* 24,�0-24,�LM,I*598.=9M>?3J*-L$>?* LM,I6I9M>?3J* ­ b Ç byh}L$.
24,�L R HB9�3=oN9M7->?Li@A>B,IjgZ 9M7-,%H�.1*KC R .1CJ,p9;7-,�m�0-243J0v31LM,�687G.=2;.16�9;,�24>?L4,�Lp. � �aÅ�312+6�.10-.1u->?HB>B9fm
>B*�9;7-24,�,�0G.12D9;LIb ¶ >?24L49MHBmJZv9;7-,I2M,�>?L}9M7-,%6�31{$0z,I9M,�*-6I,�3=ok9M7-,%6�.10-.1u->?HB>B9fm1be��7->BL�>?*-6IH R UK,�L
9M7-,XCJ35.1HG3J2
31uY¢4,�6�9;>B@1,1ZY9;7-,S0-243Ju-H?,I{q9fmY0v,S9;7-, � �¯Å¼.=U-U-2M,ILML4,�L�Z-.pCJ,I*-,�24>?6SLM31H R 9M>?3J* ZJ9M7-,
L43JH R 9;>?31*�6I3J{$0z3J*-,I*59;L���6�31*-6�H R LM>B3J* Zz.12MC R {$,I*59}LD9;2 R 6I9 R 2M,1Z½.1*-U�6�.1L4,�{�3AU-,IH���ZGLM3JH R 9;>B3J*
0K2M3J0z,�2D9;>?,IL�ZY.1*-U�9;7K,i2M.=9;>B3J*G.1HB,�jS7->?687�6�.=*tuz,i.�9;,��Y9 R .1HGUK,�LM6I2M>B0K9;>B3J*$3=o½jS7-,I*/.1*-U�jS75m
9M7-, � �¯Å"{$>BCJ759�uz, R LM,IU b��A,I6�3J*KU-HBm1Z&9M7-,�24,s>?L�9M7-,/6�31*KEGC R 2M.=9;>B3J*�31oS9;7K,|6�.10G.=u->?HB>B9fmJb
��7K>?L�>?*K6�H R U-,�L+9M7-,%{$,�9;7-3YU<3J*59;3JHB3JC1m1Zv9;7K,�UK3J{t.=>?*W9M7-,�3J2Dm�6I3J*-LM>BL49M>?*-Cs31o&EG,IH?U Z^3J*59M3=�
HB3JC1m C={$.10-0->B*-C-Z1.1*-U�2M,I0-2M,ILM,�*59;.=9;>B3J* ZY.1*-U�9;7-,�L R uA��{$,�9;7-3YU-L�b ��7-,�9;7->B2MU�.1*-U�H�.=L49
0G.=249
>BL�9;7-, � �¯Å¾0-2M3Y6�,ILML�jS7->B687�>B*-6�H R U-,IL�9;7-,g,�*5@Y>?243J*-{�,�*59�ZA9;7-,g2M,ILM3 R 2M6�,g6I3J*-L49M2;.1>B*59;L�Z-9M7-,
.=6I9;312�6�3J*-LD9;2M.1>?*59;LIZ-@=.12M>B3 R L�jk3J2MHBU�6I3J*-L49M2;.1>B*59;L�Z©.=*-UsL R uA�f.16I9M>B@Y>B9M>?,IL�b

��3J{�0G.124,�U�9;3�Ã � �
��312 � 
�� ���� ���� Z � �©Ã ��>?L}L49;>BH?H�>?*�>B9ML+>?*Ao�.1*-6Im1b���7-,%H?.1*-C R .=CJ,
0K2M3J0z3JL;.=H?Li.12M,�.1H?H^U-2M.=o�9�.=*-UW>B*-U->?6�.=9;,g9fmY0v,IL+31o
��*-3\jSHB,�U-CJ,e9;3tuz,�24,�0-24,�L4,�*59;,IU 2M.=9;7K,�2
9M7G.1*lU-,IEG*K>?*-CW.16I9 R .1H&H�.1*KC R .1CJ,IL�b/��7 R LIZ jk,t6�.=*�3J*-HFm�98.=�1,$9M7-,�L4,t>B*->B9M>�.1H�>?U-,�.1Le>B*59;3
.=6�6�3 R *59ijS7-,I*�UK,�LM>BCJ*->B*-C�.�6�.10G.1uK>?H?>F9fmtUK,�LM6I2M>B0K9;>B3J*sH�.1*-C R .1CJ,=b

� ��KML Z
	��>��N L � � L Z:K KOR#UWK�
 U N U

� «g*K3¯jSHB,�U-C1,/,�*-C1>?*-,I,�2M>B*-CWjS>F9;7:{�3AUK,�H?Le31oS0-243Ju-H?,I{ L43JHB@Y>B*-C�>?Le31o�9;,I*�uG.1L4,�U�3J*
.�H?>Bu-2;.=24m�31o ���¯ÅiLIb���7K>?LpH?>?uK2;.12Dm�6�3J*59;.1>?*-L�.=9eH?,�.=L49eLM,�{�>F�co~3J2M{$.1H�UK,�LM6I2M>B0K9;>B3J*-L
31o � �¯ÅiLp.1*-U >B9g>BL+9;7-,�U-,ILM6I2M>?0A9;>?31*lH?.1*-C R .=CJ,�L�L R CJCJ,IL49;,IU�u5m�9;7K,�UK>Bµv,�2M,I*59�.=0A�
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0-2M35.=687-,�LSj�,p.124,g{$3JLD9S>?*59;,I2M,IL49;,IUW>B* b

� ´&L40v,I6�>?.1H?HFmlÃ �����|.1*KU Ã ���
����2M,IH�.=9M,�Uljk3J24�l7G.=L�uz,�,�*�6�3J*-6I,�24*-,�U�jS>B9M7l9M7-,t>B*A�
U-,��A>?*KC�0-243Ju-H?,I{qo~3J2&9;7-,I>?2NH?>?uK2;.12DmJb ��7K,}>?*KU-,��A>?*KC�0-243Ju-H?,I{�>?LN6�HB3JLM,IHBm�2M,IH�.=9M,�U�9;3
9;7-,g6�.=0G.1u->BH?>B9fm$2M,�9;24>?,I@=.1H½0-2M3JuKH?,�{�b

� ����� � ����� ��' � � �p��
����e�
�I	$'

df*�9M7->?L�.12D9;>?6IH?,&j�,�2M,I@Y>B,Ijk,�U%@=.12M>B3 R L�.10-0-2435.1687-,IL 9;3(!;·65;!;·��\· � ¸&� � ,e¹ � %S!;·M¹"��� � � � ,e¹:=��"BY¸
�M¹�5K¹:=>��º+��¸&�c·���b�df*�LM,I6I9;>B3J* Ç j�,gH?3Y3J�=,�U�.=9SLM3=o�9fj�.124,p.1CJ,�*59ML�Z-9;7K,e.=2M,�.%>B*/jS7->?687�{$31L49S31o
9M7-,�jk3J2M��3J*�u-243J�1,I2M>?*KC|7G.1L}9;.1�1,I* 0KH�.16I,e9;3|U-.=9;,=b���7->?L�.=2M,�./7-.1L+uz,�,�*<{�3JL49MHBms6I3J*A�
6I,�24*-,�U<jS>B9M7W9;7-,%24,�.1L43J*->B*-C|.1L40v,I6I9g31oN6�.=0G.1u->BH?>B9fmsuK2M3J�=,�2M>B*-C-bg��7->BL}j�312M�W>B*59;2M3YU R 6I,�U
R LS9M3�9M7-,p.1CJ,I*�9S6I3J{�{ R *->B6�.=9M>?3J*|H?.1*-C R .=CJ,gÃTÄ Å+Æ-b

��7-,�24,�{$.1>?*K>?*-CiLM,�6�9;>B3J*-L
>?*e9;7->BL
.1249M>?6IH?,NU-,�L46�2M>Buv,IU�.10-0-2435.1687-,IL�jS7->?687%jk,�2M,�{�3JLD9;HBm
24,�H?.=9;,IUp9M3X9M7-,k24,�0-24,�L4,�*598.=9M>?3J*�.1LM0z,�6�9 3=o-6�.=0G.1u->BH?>B9fm}u-2M31�1,�24>?*-CKb�df*eLM,�6�9;>B3J* ¨ jk,�H?3Y3J�=,�U
.a9N9M7-,�j�.�m�@=.12M>B3 R L
HB3JCJ>?6IL
6�3 R H?U�7G.�@J,iuv,I,�* R LM,�U�9;3p2M,I0-2M,ILM,�*59�6�.10G.=u->?HB>B9fme�Y*K3¯jSHB,�U-C1,1b
df*�L4,�6�9;>?31* ­ jk,�H?3Y3J�1,IU�.=9}7-3\j�24,�0-24,�L4,�*598.=9M>?3J*KL+31oN.16�9;>?31*-L�ZzjS7->?687<.124,e@1,�24mWLM>B{$>BH�.12
9M3�6�.10G.=u->?HB>B9;>B,�LIZY7-.\@1,euz,�,I*�,I*-6�3YU-,IU�>B*|h}dNL4mYL49M,�{�L�b ¶ >?*G.=H?HBm1Z�>?*sLM,I6I9;>B3J* ] j�,gH?3Y3J�=,�U
.a9|{$3YU-,IH?Lt3=og0-2M3JuKH?,�{ LM31HB@Y>?*-C�{$,�9;7-3YU-Lt9M3�LM,�,�jS7K,I9;7K,�2/9;7K,�LM,�{�3YU-,�HBLt2M,I0-2M,ILM,I*�9
6�.10G.1uK>?H?>F9fmt>B*Ko~3J24{t.=9M>?3J*½ZA.=*-U�>Fo L43-Z-7-3\jÀ>F9�j�.1Li24,�0-24,�L4,�*59;,IU b

� EGF H U K IGN:� Q �*U � � �
N:� 
.L U NPI*K�LOI 
 K � ��N ��� � � QSI �GI L�� � U �#N UWK U�� L � �
LOI
� �#K

��7K,�E-2ML49pLD9;,�0<9;3\j�.12MUKLe.|*-,�jq6�.10G.1u->BH?>F9fm�UK,�LM6I2M>B0K9;>B3J*<H�.1*-C R .1CJ,�{ R L49guz,�.|687G.12;.=6��
9M,�24>?L;.a9;>?31*|31o�9M7-,#5;!<��5G·�!�¸&�c·���3J2e¹1¸¬¸&!@�&=>BA¸f·���jk,�j�.1*59X9;7->BL�H�.1*KC R .1CJ,+9M3�7G.�@J,1b

� ,�uz,�HB>?,I@1,e9M7G.=9X9fj�3|0-243J0z,�249M>?,IL}.�*-,Ij 6�.=0G.1u->BH?>B9fm/U-,�L46�2M>B0K9;>B3J*WH?.1*-C R .1CJ,gLM7-3 R H?U
7-.\@1,g.12M,�·���5;!8·������ �1· � ·����
.1*-U �S·�� �&=>��º+��¸�9���6�o�b O � >?68��H?,I2�Z Ç\[1[J[ `���b&£kmt,��A0-24,�LML4>B@1,�*-,ILMLSj�,
{�,�.=*l9;7K,/.1u->BH?>F9fmW9;3�,��A0-24,�LML%{�3J24,�9M7G.1*:>BLe0z3JL4LM>?uKH?,�>?*l319;7-,I2�24,�0-24,�LM,I*598.=9M>?3J*-LIbW£Nm
�-,��A>?u->BH?>F9fm|j�,%{�,�.1*�9;7-,%0z3JLML4>?u->BH?>F9fm/9;3|U-,IH�.�m�U-,�6I>?LM>B3J*-Li2M,�CJ.12MU->B*-Ct9M7-,�6�31{$0-243J{�>?LM,IL
9M7G.=9S7G.�@1,p9M3$uz,�{t.=U-,�9;3���*-3\jSH?,�UKCJ,g2M,�0K2M,�L4,�*598.a9;>?31*�9;>B{$,=b
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) R 2S.1>B{">BL�9;3 R L4,p6�.10G.1uK>?H?>F9fm�2M,�0K2M,�L4,�*598.a9;>?31*-LXo~312�u-2M31�1,�24>?*-CKb � 7-,�*�U-,�L4>?CJ*K>?*-C�.
��*-3\jSHB,�U-CJ,S24,�0-24,�LM,I*598.=9M>?3J*�H�.=*-C R .1C1,�>B9�>?L�>B{$0z3J249;.1*59 9M3+98.1�=,�>?*59;3g.16I6�3 R *�9
jS7-.=9&��>?*-U
3=oK24,�.1L43J*->?*KC�3J*-,
j�.=*�9ML^9;3S0v,I24o~3J24{w3\@J,I2¡9M7->?L½H�.1*-C R .1CJ,=b¡��7 R LIZJ.1*K319;7-,I2^687G.12M.16I9M,�2M>BL49M>?6
jk,�jk3 R H?U�HB>?�=,�.t*-,�j�6�.10G.1uK>?H?>F9fmsU-,�L46�24>?0K9M>?3J*�H?.1*-C R .1CJ,g9;3|7G.�@J,%>BLi9M7G.=9�>F9}>BL+LM>B{$>BH�.12
9M3�H�.=*-C R .1C1,�LejS7K>?687:7G.�@1,|uv,I,�* B:�\·^%()A�"! �M¹�5K¹:=>��º+��¸�9 =>!��� 5·�!@� � ,$L R 6�6I,�L4L4o R HBHBmJZ&.=L�9;7->BL
jk3 R HBUt>B*-U->?6�.=9;,�9M7G.=9N9;7->BL&H�.1*-C R .1CJ,=Z�9M3A3KZY6�.1*tuz, R LM,IUto~3J2Nu-2M31�1,�24>?*-CKb
Â^>?�1,�jS>?L4,1ZYLM>?*K6�,
6�.10G.1uK>?H?>F9;>B,�L}6�.1* uv,�LM,I,�*�.1Lp.16I9M>?3J*-L�31*-,�6�.1* 0v,I24o~3J24{�Z jk,%j�3 R H?Ul.1H?L43s,��A0v,I6I9eL R 687
.%H?.1*-C R .=CJ,}9;3�uz,gLM>?{�>?H?.12&9;3�2M,I0-2M,ILM,�*59;.=9;>B3J*-L�9;7G.a9i7-.\@1,guv,I,�* BM�\·^%t¸6��!;·65;!8·��\· � ¸k¹ � %
!;·M¹"��� � ¹:=��"BY¸�¹���¸���� � ��b

hiLkjk,+,��A0z,�6I9k9;7-,iu-2M31�1,�2N9;3e0v,I24o~3J24{ >F9;L&LM,I24@Y>?6I,�L�. R 9;3J*K3J{$3 R LMHFmJZ�>B9N>?LN>?{�0z3J249;.1*59
9M7G.=9N9;7-,X6�.=0G.1u->BH?>B9fm�2M,I0-2M,ILM,�*59;.=9;>B3J*-L�.=2M,S>?*�LM3J{�, )A�"!�1�¹1º=H�.1*KC R .1CJ, 
Y.p*-,�jn6�.10-.1u->?HB>B9fm
UK,�LM6I2M>B0K9;>B3J*�H�.1*-C R .1CJ,�{ R L49N7G.�@J,S9;7K>?L&.=949;2M>Bu R 9M,1b ¶ >?*G.1HBHBm1Z1,I@1,�2Dm�2M,�0K2M,�L4,�*598.a9;>?31*${ R L49
�K¹ �1·+¹ �\·�1�¹ � ¸&����� 9M3 � R .1HB>Bo�m�.=L�.g2M,I0-2M,ILM,�*59;.=9;>B3J*/>?*%9M7-,XE-2ML49�0-H�.=6�, O �i.�mJ,�LIZ Ç\[ _ ­ `¬Z�LM3
jk,pLM7G.1HBH 0G.�ms.=949;,I*�9M>?3J*|9M3�9M7->?LS0-243J0z,�249fm|.1L�j�,IH?Hcb

� E D � N U�� I 	 I
� �
N � � � � �GR � L I � �

ª >B@1,�*�9M7->?L¡687G.12M.16I9M,�24>?L;.a9;>?31*�31oGUK,�LM>B2;.1uKH?,N0-2M3J0z,�2D9;>B,�L�o~312 .X*-,Ij�6�.=0G.1u->BH?>B9fm+U-,�L46�2M>B0K9;>B3J*
H?.1*-C R .1CJ,1ZJjk,S6�.1*�*-3\j�,�@=.1H R .a9;,�9;7K,S.10-0-2435.1687-,ILkU-,ILM6I2M>?uz,�U�>?*%9M7->?L&.12D9;>B6�H?,k9;3g>?U-,I*59;>Bo�m
jS7K>?687�3=oK9;7K,�.10K0-2M35.=687-,�L�7G.�@J,k9M7-,k.1uv3\@1,k0-243J0z,�249M>?,IL�b¡��7-,�24,�L R HB9;L¡31oA9;7->BL¡0K2M,�HB>?{�>?*G.=24m
,�@=.1H R .a9;>?31*$.=2M,}L R {�{t.124>?L4,�U�>?*�98.1u-HB, ¨ b ¶ 3J2&LM>?{�0-HB>?6�>F9fmJZ1jk,+7G.�@1,}3J*-HFm�H?>BL49;,IU�9M7-,io~3 R 2
C1,�*-,I2;.1HK.12M,�.1L�U-,ILM6�24>?uz,�U�>?*eLM,I6I9;>B3J*-L Ç 9M3 ] b ´N.=687�3=oG9;7-,ILM,S.124,�.1L�6I3J{�0-2M>BLM,�L .+* R {�uz,�2
3=oN.10-0-2435.1687-,ILg.1*-U�9;7K,�98.1uKH?,�31u�@Y>B3 R LMHFm�3¯@1,�2��fCJ,I*-,�2M.1H?>BLM,�L+.1*-U�9;7 R LIZ^LM7-3 R H?U�uz,�L4,�,�*
.=Li.�9;.1u-H?,�3=o CJ,I*-,�2M.1H 9;24,�*-UKLi2M.=9;7-,I2�9;7G.=*W.1*�,��K.16�9X,I@=.1H R .=9;>B3J* b

��7-,X7->BCJ7-,�LD9+·���5;!;·������ �1· � ·���� 6�.1*�uv,�o~3 R *-U�>?*�H?3JC1>?6�L�.1*-U�{$3YU-,�HBL�31ov0-2M31u-H?,I{�LM31HB@5�
>B*-C-b ��H�.1L4LM>?6�.1HkE-2ML49D�f3J24U-,�2e0-2M,IU->?6�.=9;,tH?3JCJ>B6 O ��7G.=*-Ct.=*-UWÂ^,I,1Z Ç\[ _ ¨ Z Â^3\@J,IH�.1*KU Z Ç\[ _ § Z
ª .1HBH?>?,I2�Z Ç\[J§J� `T7G.1LXuv,I,�* R LM,IU�9;3�2M,I0-2M,ILM,I*�9+{t.1*5m|UK>Bµv,�2M,I*59i��>B*-U-LX31o���*-3\jSH?,IU-CJ,e.1*-U
6�.1*:9;7 R L%uz,|6�31*-LM>BU-,�24,�U .1*�,��K0K2M,�L4LM>F@J,�2M,�0K2M,�L4,�*598.a9;>?31* b �i3\j�,�@J,I2�Z�{$.1*5ml319;7-,I2�H?3a�
C1>?6�LX31µv,�2XL49M>?H?H½{$3J24,g,��A0-2M,ILML4>B@J,I*-,�L4L�9;3/.=H?H?3\j¼9;7-,e2M,I0-2M,ILM,�*59;.=9;>B3J*�31o 7->?CJ7KHBm|6I3J{$0KH?,��
6I>?246 R {�L49;.1*-6�,IL���6�o�b�LM,I6I9;>B3J* ¨ b Ç ��b���3YU-,�HBL%31oX0-2M3JuKH?,�{ LM31HB@Y>?*-C�3=o�9;,�* .=H?H?3\j *G.a9 R 2M.1H
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Ç u-2M31�1,�24L ¨ H?3JCJ>B6�L ­ .16I9M>?3J*s24,�0-LIb ] {$3YU-,IH?L�31o � �¯ÅiL
,��A0-2M,ILML4>B@J, {�,�U-> R { 7->?C17 {$,IU-> R { 7->BCJ7
�G,��A>?uKH?, �~mJ,IL8� *-3 LM3J{�, *-3
u-2M3J�=,�24,�U mJ,IL *-3 ��mJ,�L;� ��mJ,�L;�
.16I9M>?3J*-L *-3 *-3 mJ,�L ��mJ,�L;�
o~3J2M{$.1H mJ,IL mJ,�L mJ,�L ��*-3��
LM,�{$.1*59;>B6�L �~mJ,IL8� mJ,�L ��mJ,�L;� *-3

��.1u-HB, ¨ �N�&243J0z,�249M>?,IL�31o UK>Bµv,�2M,I*59}.=0-0-2M3J.1687-,�L

H?.1*-C R .1CJ,/.=L�.=9%H?,�.1L49%.1* .1LM0z,�6�9�31oS9;7-,I>?2�24,�0-24,�L4,�*598.=9M>?3J*�jS7->B687�.16�6I3 R *59;L%o~3J2�9M7-,�>B2
7K>?CJ7�,��A0-2M,ILML4>B@J,I*-,�L4L/�~6Io�bvLM,�6�9;>B3J* ] b Ç b Ç ��b}��3JLD9g.16I9M>?3J*�2M,I0-2M,ILM,�*59;.=9;>B3J*-L���L4,�6�9;>?31* ­ b Ç �
7-.\@1,|3J*-HFm<2M,�LD9;24>?6I9M,�U�,��K0K2M,�L4LM>F@J,�*K,�LML$.1Lp9;7-,�mljk,�24,|U-,�L4>?CJ*-,IU�9;3Wuv, R LM,�U�>B*lo~3J24{t.¯�
9M>?3J*|3=o�0KH�.1*-L�jS7K>?687s>?*s>B9MLM,IHBoT>?LS.�@1,�2Dms6�3J{�0-H?,��/0K2M3Y6�,�L4L�bN��7-,�24,p.12M,=Z-7-3\j�,�@J,I2�Z©LM3J{�,
.=6I9;>B3J*W24,�0-24,�L4,�*598.=9M>?3J*KLi9;7-.=9+31µv,�2X{�3J2M,p,��A0-24,�LML4>B@1,�*-,ILML�ZT,=b C-b�����Æ O ��,IU-*G. R HF9�Z Ç\[1§J[ `¬b
��7K,�2M,I0-2M,ILM,�*59;.=9;>B3J*-L R L4,�Unu5m�9M7-,�u-243J�1,I2ML/jk,�7G.�@J,�U-,ILM6I2M>?uz,�Ux>B*�LM,I6I9M>?3J* Ç b ¨ .=2M,
{�3J24,/U-> � 6 R HB9e9;3�6�H?.1LML4>Bo�m�.1L�9M7-,Im:.12M,t@=.1C R ,|3J*:jS7G.=9�,��K.16I9MHBml9;7-,/24,�0-24,�L4,�*598.=9M>?3J*
3=oS6�.10G.=u->?HB>B9;>B,�Lg9;7-,�m R LM,/jS>?HBH&H?3Y3J�<H?>?�=,1b ��HB3JLM,I2�>?*KLM0z,�6I9M>?3J*�2M,I@1,�.1HBL�9;7G.a9�Z
.1HF9;7-3 R CJ7
9M7-,Ims{�3JLD9;HBm/.1H?HB3\jÀÃ���� O¦ª ,I*-,�L4,�24,I9;7½Z Ç�[J[LÇ Z ª ,�*K,�LM,I2M,�9;7�·�¸�¹1ºF»?Z Ç\[J[JÇ `¡.1L�9;7K,e6I3J*59;,�*59
H?.1*-C R .1CJ,1ZA9;7-,g2M,IL49M2M>?6�9;>B3J*-L�>?{�0z3JLM,IUs.12M,g2;.a9;7-,I2XL4,I@1,�2M,=b

��7-,�7->?CJ7K,�L49 �S·�� �&=>��º+��¸�9g31o�9M7-,�24,�0-24,�L4,�*598.=9M>?3J*KL}j�,e7G.�@J,�HB3A31�1,�UW.=9i6�.1*�uz,go~3 R *-U
>B*su-2M3J�=,�24L+.1*-U�>?*sL43J{$,p.16�9;>B3J*s2M,�0K2M,�L4,�*598.a9;>?31*-L�b���3JL49iu-243J�1,I2MLi.12M,guG.1L4,�U�3J*�ÃTÄ�Å+Æ
�~6Io�b^L4,�6I9M>?3J* Ç b Ç b ¨ �ijS7->?687lLM0z,�6I>BEG,ILp9M7G.=9p6�.10-.1u->?HB>B9M>?,�L}.12M,%9M3�uz,�U-,�L46�2M>Buv,IU�.=L�ÃTÄ�Å+Æ
{�,�L4L;.1C1,�Lt9M7G.=9$6�.1*xuz,W0-243A6I,�L4LM,�U½b¾��7 R L�Z�9;7K,�6�.10-.1u->?HB>B9fm�UK,�LM6I2M>B0K9;>B3J*yH?.1*-C R .=CJ,�>BL
ÃTÄ�Å+Æ-Z&.�H�.=*-C R .1C1,$U-,ILM>BCJ*-,�Ul9;3W7-.\@1,|.1*:310G.'� R ,/6I3J*59;,�*59�jS7K>?687:>BLe,��K0K2M,�L4LM,IU�>B*:.
H?.1*-C R .1CJ,�LM0z,�6I>BEG,IU .=9e9M7-,�jS2;.10-0z,�2eH?,�@J,�H¬bsdf*:0-2;.=6I9;>BLM,�9;7-3 R CJ7 Z�{$3JLD9�uK2M3J�=,�2ML�3J*-HBm
.=H?H?3\j¼.�@1,�24m/H?>?{�>B9M,�U�2;.1*KCJ,+31o¡H�.=*-C R .1C1,�L�9M7G.=9�6�.1*|uv, R LM,�U�.1L�6I3J*59;,I*�9S>B*|6�.10-.1u->?HB>B9fm
UK,�LM6I2M>B0K9;>B3J*-LX>?*�ÃTÄ�Å+Æ<��6Io�b©L4,�6I9M>?3J* Ç b ¨ ��bX��3JLD9�.16�9;>B3J*�24,�0-24,�L4,�*598.=9M>?3J*KL%��L4,�6�9;>?31* ­ b Ç �
7-.\@1,%@J,�2Dm�H?>F9M9MH?, �G,��A>Bu->?HB>B9fmJZvu R 9+9M7-,�24,�.12M,�.to~,�j�*K319;,�j�3J2D9;75m�,��K6I,�0K9M>?3J*KL�Z^,1b¦C-b �7� � 

O �7� � 
 Z Ç\[J[ _AZ���.=9M,1Z Ç\[J[1§ `¬b<ÂT>B�1,sÃTÄ�Å+Æ-Z�9;7-,ILM,|H�.=*-C R .1C1,�L�.=H?H?3\jq9M7-,/0-H R CJCJ>B*-CW>B*:31o
UK>Bµv,�2M,I*59}6I3J*59;,�*59iH�.1*KC R .1CJ,IL�jS7->?687�CJ>B@1,�LS9;7-,I{Á9;7-,I>?2 �G,��A>Bu->?HB>B9fmJbNÂ^3JCJ>B6�Le��L4,�6�9;>?31* ¨ ��Z
.=HB9;7K3 R CJ7�9M7-,ImW0-2M3\@Y>?U-,�.tjS>BU-,�2M.1*-CJ,%31o&o~3J24{t.=H?>?L4{$LXU-3|*-3=9�>?*-UK>B@Y>?U R .1H?HFms7G.�@J,%9;7->BL

] �



�-,��A>?u->BH?>F9fmJb ¶ >?*G.=H?HBm1ZG{$3YU-,IH?L}3=o
0-2M31u-H?,I{°L43JHB@Y>?*KC���L4,�6�9;>?31* ] � R L R .1HBHBm�.1HBH?3\j¾o~3J2XLM3J{�,
0-.1249ML�31oY9;7K,�>?2T24,�0-24,�LM,I*598.=9M>?3J*-L¡9;3Suz,k*G.a9 R 2M.1H5H�.1*KC R .1CJ,
UK,�LM6I2M>B0K9;>B3J*-L¡.1*-Up9;7 R L�Z=6�.1*K*-319
uz,g6�3J*KLM>?UK,�2M,IU �-,��A>?u-HB,1b

��7-,�*-,��Y9&.1L40v,I6I9�jk,�7G.�@1,�H?3Y3J�1,IU�.=9 >?LTjS7-,I9M7-,�2�9M7-,�24,�0-24,�L4,�*598.=9M>?3J*%7-.1L uz,�,I* BM�\·^%
)A�"! =>!��� 5·�!@� � ,1b )+u�@Y>B3 R LMHFmJZa9;7-,�Ã¡Ä�Å+Æ=�fuG.=LM,�U%24,�0-24,�L4,�*598.=9M>?3J*KL�U-,�L46�24>?uz,�U%>?*eLM,I6I9;>B3J* Ç b ¨
0-.1LML�3J*�9;7K>?L%6�24>B9M,�2M>B3J* Z&u R 9%9M7-,Im�.12M,s*-319%9M7-,|3J*-HFm:3J*K,�L�b�hi6I9M>?3J* 2M,I0-2M,ILM,I*�9;.=9;>B3J*-L
�~LM,I6I9;>B3J* ­ b Ç ��ZS>?*�o�.16I9�Zi6�.1*¼.1H?L43:uv,�L4,�,I*r.=L|7G.�@A>B*-C�uz,�,�* R L4,�Uxo~3J2/uK2M3J�=,�2M>B*-C-Zi.1L
.<0-H?.1*-*-,I2�9M7G.=9 R L4,�L$9M7-,�L4,�24,�0-24,�L4,�*598.=9M>?3J*KL/.=9�LM31{$,s0z3J>?*59�.1HBLM3 *-,�,IU-L$9M3l24,I9;24>?,�@J,
.=*�.16I9M>?3J*�9;7G.a9+6�.=*<.1687->?,�@J,%.$CJ>B@1,�*�,�µ½,I6I9�b}��7->?Li>?L},ILML4,�*59;>?.1H?HFm|9;7-,�9;.1LM��0z,�24o~312M{�,�U
U R 2M>B*-Ci6�.10G.1uK>?H?>F9fm+24,I9;24>?,�@1.=HcbTh�L4>?{�>?H?.12 6�.=LM,N6�3 R HBU�uz,k{$.1U-,
o~3J2^9M7-,�L4>B9 R .=9;>B3J*g6�.1HB6 R H R L
�~LM,I6I9;>B3J* ¨ b Ç �}jS7->B687�>BLpu-.1LM,IU:3J*lE-2ML49D�f3J24U-,�2gHB3JCJ>?6=ZTu R 9e>B9g>?Lp2M,�.1H?HFmW9M7-,$31*�9M3JH?31C1m�31o
9M7-,&LM>F9 R .=9M>?3J*}6�.1HB6 R H R L 9;7G.a9^o�.16�>BH?>B9;.=9;,IL½u-243J�1,I2M>B*-C-Z¯*-319^9M7-, R *-U-,I2MHBmY>B*-C�2M,I0-2M,ILM,�*59;.=9;>B3J* b
��7 R LIZ5j�,�.=2M,�>B*-6�HB>?*-,IUe9;3�LM.�me9M7G.=9
HB3JCJ>?6IL�7-.\@1,�*-319 uv,I,�* R LM,IU%o~3J2 u-243J�1,I2M>B*-C-Z5.1HBH?3\jS>?*KC
o~312�,��A6�,I0K9;>B3J*-LIb���3AU-,IH?L�3=o�0K2M3Ju-HB,�{ LM3JHF@Y>?*-Cs�~LM,I6I9;>B3J* ] ��.=2M,�.1CJ.1>?*|.euv3J24U-,�24H?>B*-,}6�.1LM,
.=Le9;7K,�2M,/.12M,$*-3\j LM,I@1,�2M.1H�0-243a¢4,�6�9;L R *KU-,�2Dj�.�m�9M7G.=9�.12M,t.1>?{�,�U�.=9eu R >?HBU->?*KC�u-243J�1,I2ML
o~312�0-2M31u-H?,I{���LM3JHF@A>B*-C�{$,�9;7-3YU-Ls� ���¯ÅiL;�/��6�o�b L4,�6I9M>?3J* ] b Ç b ] ��b �X3\j�,�@J,�2IZ�*-,I>B9M7-,�2�9M7-,�>B2
24,�0-24,�L4,�*598.=9M>?3J*KLi*-312�9;7-,I>?2�u-243J�1,I2M>?*KC${�,�687G.=*->?L4{$LS.124,gU-,IEG*K,�U�m1,I9�b

��7-,}3Ju5@A>B3 R LN2M,I0-2M,ILM,�*59;.=9;>B3J*-L�9M7G.=9k7G.�@J,+uz,�,I* BM�\·^% )A�"!T!8·65;!;·��\· � ¸&� � ,�¹ � % !;·M¹"��� � /
� � ,�¹:=��"BY¸^¹���¸&��� � � .12M,=Z=31oA6�3 R 2ML4,1Z=9M7-,N.16I9M>?3J*g24,�0-24,�LM,I*598.=9M>?3J*-L���L4,�6�9;>?31* ­ b Ç ��b���3AU-,IH?LT31o
0K2M3Ju-HB,�{�LM3JHF@A>B*-C��~LM,�6�9;>B3J* ] ��7G.�@J,X.1HBLM3�uz,�,I* R L4,�U%9;3g24,�0-24,�LM,I*59�.=*-U�2M,�.=LM3J*�.1uz3 R 9N.16��
9M>?3J*KL�ZJu R 9
9;7-,S.16�9;>B3J*-L
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u-2M>BU-CJ,=Z©��h�Zz)+6�9;3Juz,�2 Ç\[J[ _Ab

O ´
2M>B�YL4LM3J* ·�¸�¹1ºF»?Z Ç\[J[5] ` �X,�*-24>?�s´
2M>B��LMLM31* Z � R @=.1H��A7G.17G.=2�Zv�K.1{�LM3J* � b©� R Z©hi*-CJ,�H P b
� R ,�2D98.KZ�.1*-U��W.124�:h�bN� R LM,�*½b���.1L4�:{$3YU-,IH?>?*KCWjS>B9M7�24, R LM.1u-HB,�0K2M3Ju-HB,�{%�fL43JHB@Y>?*KC
{$,�9;7-3YU-LIb _ !�¸&� 78����¹1º ��� ¸f·�º�º+�-,Y· � �8·�ZG_ [ � Ç ��� Ç=[J¨��A¨5Ç=� Z ¥ ,I6�,I{�uv,I2 Ç\[J[5] b

O ´
LM�=,Im�.1*-U � j�,Iuv,I* Z Ç\[J[�� `e��,�C5.=*r´
L4�1,Im¼.=*-Ur��3J*59;, � jk,�uz,�* b�Â^,�.12M*->B*-C�LM,�.12M687
6�3J*59M2M3JH�o~3J2%6I3J*-LD9;2;.=>?*594��uG.1LM,IU�L4687-,�U R H?>B*-C-b�df* � !<����»��J¸$� _4_T_ � Z&0G.=CJ,�L [��J§ �A[LÇ¯] Z
£�3JLD9;3J* Zz��h�ZGh R C R L49 Ç\[1[�� b-hih}h}d��
2M,�L4L�C=��7K,%��df�À�
24,�LMLIb

]1�



O ´�9��I>?3J*->T.=*-U���>?*59;31* Z Ç\[J[5Ç `e)�24,�*e´�9���>B3J*->5.=*-U���9;,I@1,�*���>?*59;3J*½b � 75mp´N£�Ât0-2M3YU R 6I,�L
3\@J,�24HBm5�fL40v,I6�>FEG6���*-3\jSH?,IU-CJ,1�Xh�6I2M>F9;>�� R ,e31o�9M7-,%� P ) ¥ d ª ��.10-0-2435.1687-,IL�b+df* ¥ ,I2M,I�
�AH?,I,�{$.1*¼.1*-U¼��,�9;,I2W´
UKj�.12MUKL�Z�,�UK>B9;312ML�Z � !�����»��1¸�� ��� ¸f·�! � ¹1¸&��� � ¹1º � �"!< ���� ��5 � �
�<¹������ � · � ·M¹'! � � � ,1Zi0G.1CJ,IL Ç\¨ _ ��Ç�­5¨ Z}hiuv,I2MU-,I,�* Zp�Y6�319MH�.1*-U½Z�� R HFm Ç\[J[5Ç b���3J24C5.1*
«g. R o~{$.1*-* b

O ´�9��I>?3J*->�·�¸�¹1ºF»?Z Ç\[1[5Ç `e)+2M,I*x´�9���>B3J*->¬ZS�Y9;,�@J, �i.1*-��L�Z ¥ .1*K>?,�H � ,�HBU Z ¥ ,�*->BLM, ¥ 2;.10z,�2IZ
Vi,�.1HNÂT,ILM7 Z�.1*-U���>?�1, � >?HBH?>?.1{$L43J* b%hi*:.10-0K2M35.1687 9;3�0-H�.1*K*->?*-C|jS>F9;7�>B*-6�31{$0-HB,I9M,
>?*Ko~312M{$.=9;>B3J* b|df*�£�,I2M*-7-.12MU VX,�uz,�HcZ
��7G.12MHB,�L P >?687½Z
.1*-U � >BH?HB>�.1{ �Yj�.=249;3 R 9�Z�,IU->B9D�
3J2MLIZ � !<����»�
 ! % � 
 ZN0G.1C1,�L Ç#Ç\] ��Ç¯ÇJ] Z ��.1{�u-24>?U-C1,1ZS��heZ�)+6I9M3Juz,�2 Ç�[J[5Ç bk��3J24C5.1*
«g. R o~{$.1*-* b

O ´�9��I>?3J*->�·�¸�¹1ºF»?Z Ç\[1[J¨ `e)+2M,I*|´�9���>B3J*->¬Z �X,�*-2Dm|� bKÂ^,I@�m1Z P >B687G.124U|£}bK�A,�C5.=HcZY.1*-U ��7-.1*A�
U-2;.={$3J7-.1*�h�bk��7-,����a.=9M7 b�)p��.=CJ,�*59;LI� �XLM>?*KC:h}d%9;,I687-*-> � R ,�Ls>?*y9M7-,�3J0z,�2M.=9;>B*-C
L4mYL49M,�{ ,�*5@Y>?243J*-{�,�*59�bn�¡,�687-*->B6�.1H P ,�0z3J249 [J¨ � �1­ � �=­ Z �X*->B@1,�24LM>B9fm�31o � .1L47->?*KC19;3J*½Z
�A,�.a9M9;HB,1Z � h�ZGh}0K2M>?H Ç\[J[J¨ b

O ´�9��I>?3J*->¬Z Ç\[J[ _a`e)+2M,�*Á´
9 ��>B3J*->cb ��3\@Y>?*-C R 0Á9;7-,w>?*Ko~3J24{t.a9;>?31* o~3Y3YU"687G.1>B* b _ �
�<¹�,5¹��>� � ·�Z Ç\§ � Ç ��� Ç#Ç ��Ç\§ ZG� R {�{�,�2 Ç\[1[ _Ab

OQ¶ .12^� R .=7G.12�·�¸�¹1ºF»?Z Ç\[J[J� `gheb ¶ .12^� R .17-.12�Z P b ¶ >?�1,IL�Zk.1*-Uy�Kb P >B6�,1b���7K,�)+*59;3JHB>?*-C R .
LM,I24@J,I2��Xh�9M3A3JH^o~3J2X6�31H?H�.=uv3J2M.=9;>F@J,�3J*59M3JH?3JC=ms6�3J*-LD9;2 R 6I9M>?3J* bX�¡,�687-*->B6�.1H P ,I0v31249}«e�AÂ
[J� � Ç1� ZG��98.1*Ko~312MU �i*->F@J,�24LM>F9fmJZz�Y9;.1*Ko~3J24U ZP��h�Zv�A,I0K9;,I{�uz,�2 Ç\[J[J� b

OQ¶ ,�*-L4,�H�·�¸�¹1ºF»?Z Ç\[J[J§ .=` ¥ >?,�9;,�2 ¶ ,�*-L4,�HcZ P >?687-.12MUn£�,I*a¢M.1{�>?*-LIZX�Y9;,�o�.1* ¥ ,�68�=,�2IZ+�W. R 2M3
ª .=LM0G.124>cZ P >F� ª 2M3Y,�*�uz3A31{�Z ´&*K2M>?6I3 ��319498.KZ
´
*-24>?6|�
H?. ��.KZ ªgR-R L��A687-24,�>?uz,�2IZ PXR U->
�Y9 R U-,�2IZ�.1*-U�£�3Ju � >B,�H?>B*-C5.Kb �TÅ �©ÆG�¡��7-,�@1,�24m�7->?CJ7�>?U-,�.Kb&�i*->F@J,I2MLM>F9fm�31oz«g.124H?L42 R 7-,=Z
«g.12MHBLM2 R 7-,1Z ª ,�24{t.=*�m1Z Ç\[J[J§ b

OQ¶ ,�*-L4,�H�·�¸�¹1ºF»?Z Ç\[J[J§ uK` ¥ >?,�9;,�2 ¶ ,�*-L4,�H¬Z P >B687G.12MU�£�,�*a¢M.={$>B*-L�ZS��9;,Io�.=* ¥ ,�68�=,�2�Zi�W. R 2M3
ª .=LM0G.124>cZ P >F� ª 2M3Y,�*�uz3A31{�Z ´&*K2M>?6I3 ��319498.KZ
´
*-24>?6|�
H?. ��.KZ ªgR-R L��A687-24,�>?uz,�2IZ PXR U->
�Y9 R U-,�2IZk.=*-U�£�3Ju � >?,IH?>B*-C5.Kb���7K, R *->BEG,IU�0-2M31u-H?,I{���LM3JHF@A>B*-CW{�,I9M7-3YU�U-,�L46�2M>B0K9;>B3J*
H�.1*KC R .1CJ, �TÅ �©Æ<�~@1,�2ML4>?3J* Ç b � b _J��b �i*K>B@J,I2ML4>B9fm�31o&«g.124H?LM2 R 7-,=Z½«g.124H?LM2 R 7-,=Z ª ,�24{t.=*�m1Z
� R HBm Ç\[J[J§ b

OQ¶ ,�*-L4,�H¬Z Ç\[J[ _a` ¥ >B,I9M,�2 ¶ ,�*-L4,�HcbThi*t3J*59;31H?3JC1m5��uG.1LM,IUtu-243J�1,I2��N�W.=�Y>B*-C�0K2M3Ju-HB,�{%�fL43JHB@Y>?*KC
{$,�9;7-3YU�2M, R LM,|jk3J2M�©b df* � !<����» ��� �W_ � � �"!< ���� ��5J� � � !��'=�º?·�1 / �
�aº���� � , � ·�¸�� �>%"�
)A�"! � � � � º?·^%�,Y·�/ �i¹"�\·^% �P9���¸f·�1 ��ZGV}.1C13¯mJ.KZz�J.10G.=* ZGh R C R L49 Ç\[J[ _Ab

OQ¶ ,�24*��.1*-U-, �s·�¸�¹1ºF»?Z Ç\[1[ _a`e�lb ¶ ,I2M*��.=*-U-,��=Z h�b ª �3J{�,������ �,�24,��1Z .1*KU Vebq� R 2M>BL49;3Kb
�W´
� �+)�Vi�X)�Â¡) ª ��� ¶ 2M31{ 31*�9M3JH?31CJ>?6�.1H©.1249k9;3\j�.12MU-L�3J*59;3JHB3JCJ>?6�.1HG,�*KCJ>?*-,I,�24>?*-C-bTdf*
� �"!< "� � , � �a¸f·�� �*)|¸$�G· _T_4_ � � 5;!@� � ,��P9"1 5 �����$B 1 � � � � ¸*�aº��^,'���M¹1º � � ,'� � ·8·�!�� � ,1Z
�Y98.=*Ko~3J2MU½Z;��h�Zz�W.124687 Ç�[J[ _Ab©��98.1*Ko~312MU �i*->F@J,I2MLM>F9fmJZGhih}h}d��&24,�L4L�b

OQ¶ >B�1,�LX.1*KUWVX>?H?L4LM3J*½Z Ç\[ _ Ç ` P >B687G.12MU�´�b ¶ >?�=,�Li.1*-UWVi>?HBLX�Kb©Vi>BH?LML43J* b��A� P d��k�z�vh *-,�j
.10-0-2435.1687W9M3t9;7K,�.10-0KH?>?6�.=9;>B3J*s31o�9M7-,�3J24,�{®0-2M3\@Y>?*KC$9;3t0-2M3JuKH?,�{³L43JHB@Y>B*-C-b _ !�¸�� 78����¹1º
��� ¸f·�º�º+�-,Y· � �8·�Z Ç � ¨ C ­ ��� Ç�§J[��KÇ �1§ Z Ç�[ _ Ç b
hiH?LM3�>B* � O h}H?HB,�*:·�¸�¹1ºF»?Z Ç\[J[�� ZG0G.1CJ,IL §J§��A[ _¯`cb

] _



OQ¶ >B�1,�L�·�¸�¹1ºF»?Z Ç\[ _ Ç ` P >B687G.124U�´Sb ¶ >?�=,�LIZ5��,�9;,�2&´�b'�}.12D9�Z5.1*KU�Vi>?HBL
�Kb1Vi>?HBLML43J* b-Â^,�.12M*->B*-C
.1*-U�,��A,�6 R 9;>?*KC:CJ,�*K,�2;.=H?> �I,�U�243Juz319t0KH�.1*-LIb _ !�¸&� 78����¹1º ��� ¸f·�º�º+�-,Y· � �8·�Z ¨ � ­ ��� ÇJ]FÇ �KÇ1§J§ Z
Ç\[ _ Ç b

OQ¶ >B�1,�L�·�¸�¹1ºF»?Z Ç\[J[FÇ ` P >B687G.124U ¶ >B�1,�LIZA�W.12M� � R 9M�13JL4�5mJZ-�¡3J{ ª 2 R uz,�2IZA.=*-U|�1,�µ½24,Im �N.1*
£�.J.1HB,�* bs«�*-3\jSHB,�U-CJ,$LM7G.=2M>?*KC�9M,�687-*-31H?3JC1m � 0-2M3a¢4,I6I9�3¯@1,�2D@A>B,Ijgb���,I687-*->B6�.1H P ,I0v3J2D9
«p�KÂ [LÇ ��_ Ç Z-�Y98.1*Ao~3J2MU �i*K>B@J,I2ML4>B9fmJZz��98.1*Ko~312MU Z;��heZ©Vi3\@J,I{�uv,I2 Ç�[J[LÇ b

OQ¶ >BH?{$.1*l·�¸�¹1ºF»?Z Ç\[J§J¨ ` P 3Juz,�2D9i´Sb ¶ >BH?{$.1* Z-�13J7-*�Â¡.={$0->B*-C-ZG.=*-U ¶ .1*5m5.t�vbz��3J*59;.1HB@13-b
��,I9;.a�fH?.1*-C R .1CJ,S.1*-U�{�,I98.¯�f2M,�.1LM31*->?*-CKbzdf* � !<����» �J¸$� ��� �W_ � Z50G.=CJ,�L ¨J�5] �A¨J�J[ Z�«g.124H?L��
2 R 7K,1Z ª ,�2M{$.1*5mJZGh R C R LD9 Ç\[J§J¨ b � >?H?HB>�.1{ «g. R o~{t.1*K* b

OQ¶ >B*->?*�·�¸�¹1ºF»?Z Ç\[J[JÇ `g��>?{ ¶ >B*->?*½Z ¥ 3J*w��6�«g.�mJZp.1*KU P >?687 ¶ 24>B9 ��LM31* b"hi*w3\@J,I24@Y>?,�j
31oiÃTÄ Å+Æ-��h"��*-3\jSHB,�U-CJ,3� R ,�24m�.1*-U�{t.1*K>?0 R H?.=9;>B3J*<H�.1*KC R .1CJ,=bs��,I687-*->?6�.1H�24,�0z3J249�Z
�+�W£8�}Zv£�.1HB9M>?{�3J2M,=Z-� ¥ ZG�W.12M687 Ç\[J[5Ç b

OQ¶ >B*->?*�·�¸�¹1ºF»?Z Ç\[J[1¨ `g��>?{ ¶ >B*->?* ZA�J.�m � ,Iuv,I2�Z ª >?3 � >?,IU-,�247-3JHBU Z-��>?687G.1,IH ª ,�*-,ILM,I2M,I9M7 Z
P >B687G.124U ¶ 24>B9 ��LM31* Z ¥ 3J*-.1H?Uq��6�«g.�mJZ��J.1{�,�L���6 ª�R >?24,1Z P >B687G.12MU �¡,�H?.\@Y>B* Z|�Y9 R �
.1249 �A7G.10->B2M3-Z�.1*-UY��7K2M>?L £k,�68�a. R 9M7-3J2�b �A0z,�6�>FEG6�.a9;>?31* 31o 9;7-, ÃTÄ Å}Æ°.1CJ,I*594�
6�3J{�{ R *K>?6�.a9;>?31*�H�.1*KC R .1CJ,=be�¡,�687K*->?6�.1H�2M,I0v31249�Z^��7K, ¥ h P �vh «�*-3\jSHB,�U-CJ,��Y7G.12M>B*-C
df*->B9M>�.=9M>B@1,�´ �A9M,�24*G.1HTdf*59;,�2Do�.16�,IL � 3J24�Y>B*-C ª 243 R 0 ZG� R *-, Ç\[J[J¨ b

OQ¶ >B*->?*�·�¸�¹1ºF»?Z Ç\[J[ _a`g��>?{ ¶ >B*->?*½Z �k.1*K*->?L$ÂT.1u-2M3 R Z�.1*-U��J.1{�,�Lt�W.�mYE-,�H?U½b¼Ã¡Ä�Å+Æ�.1L
.1*�.1CJ,�*59<6I3J{${ R *->?6�.=9;>B3J*¾H?.1*-C R .=CJ,1b df*��1,Iµv2M,�m��lb�£�24,�U-L47G.�jgZ$,IU->B9M3J2�Z �
�*)�¸�/
� ¹'!;· _ ,Y· � ¸���ZA687G.10K9M,�2 Ç�­ ZK0G.=CJ,�L Ç1[LÇ �A¨FÇ\� b�h}hih}dN�
2M,�L4L�CJ��df�w�
2M,ILMLIZ©��,�*KH?3%��.12M�©Z
��hSC ��.={�u-2M>BU-CJ,=Z©��h�Z Ç\[1[ _Ab

OQ¶ >BLM7-,I2�Z Ç\[J[=­ `e�lb ¶ >BLM7-,I2�b�h L R 24@1,Im 31o�6�3J*-6 R 2M24,�*59�Å ��� � ���zÅ � 9;7K,$H?.1*-C R .=CJ,�.1*-U
>B9ML�.10-0-HB>?6�.=9;>B3J*-L�bTdf* ¥ bG� b ª .=u-uG.�m/.=*-U �eb©�KbG)�7KH?uG.1687½ZK,�UK>B9;312ML�Z � !<����» � ��¸ �@� ¸�·�!@/
� ¹1¸���� � ¹1º � � � )�·�!8· � �8· � � �v·�1 5 �"!4¹1º � �^,'����ZK0G.1CJ,IL ­J§����K] �J] bG�A0K2M>?*KCJ,�2IZ Ç\[J[1­ b
ÂTVih}d
§5Ç _Ab

OQ¶ 3J2Mu R L�Z Ç\[1§1­ `p«�,�*-*K,I9;7 ¥ b ¶ 3J2Mu R L�bk¿ R .1HB>B98.a9;>B@1,+0-243A6I,�LMLS9;7K,�3J2DmJb _ !�¸&� 78����¹1º �@� ¸�·�º�º+�$/
,Y· � �8·�Z Ç=­ � §5] �{Ç\�J§ Z Ç\[J§1­ b

OQ¶ 3��:·�¸�¹1ºF»?Z Ç\[J§J[ `e��.12M���vb ¶ 3��½ZiVi312M{$.1*n�K.1UK,�7 Z}.1*-U ��.1*¼£�.�mY�a.1* b ��3J*-L49M2;.1>B,�U
7-, R 2M>?LD9;>B6�L4,�.124687 bndf* � !�����» ��� ¸$� ��� �W_ � Z&0G.1CJ,IL ¨ �J[��A¨LÇ\] Z ¥ ,�9;2M31>B9�Z���d8ZNh R C R L49
Ç\[J§J[ b©��3J24C5.1*�«g. R o~{$.1*-* b

O¦ª .1H?HB>?,�2IZ Ç�[J§J� `e�1,�.1* �pb ª .1HBH?>B,�2�b � �^,'��� )A�"! � �"1 5;BY¸�·�!��
���c· � �8·�b �}.1240v,I2p.1*-U P 3\jgZ
Vi,�j �N3J2M�©ZGV �%Z Ç\[1§J� b

O¦ª ,�*-,ILM,�24,I9M7�.1*-U�«�,I9M687-0v,IHcZ Ç\[1[1­ `e��>B687G.1,�H P b ª ,�*K,�LM,I2M,�9;7$.1*-U$�Y9;,�@J,I*/��bJ«g,�9;687-0z,�H¬b
�A31o�9fj�.12M,p.1C1,�*59;LIb � �"1 1 B � ���M¹1¸���� � � �*)�¸$�G· _�� ��Z ¨ _K�c_J��� ­5§ �K]1¨ Z Ç�­ _AZ©� R HBm Ç�[J[1­ b

O¦ª ,�*-,ILM,�24,I9M7�.1*-UW�A>B*-CJ7 Z Ç�[J[J¨ `e��>B687G.1,IH P b ª ,I*-,�L4,�2M,�9;7�.1*-U V}.124>?*-UK,�2<�A>B*-CJ7 b h
��*-3\jSH?,�UKCJ,/LM7-.12M>B*-C�.10-0K2M35.1687:9M3�LM3=o�9fj�.124,/>?*59M,�2M310v,I2;.=9M>?3J* b P ,�0z3J249�ÂT31CJ>?6�� [J¨ � Ç¯Ç Z
�Y98.=*Ko~3J2MU �X*->B@1,�2ML4>B9fm1Z½��98.1*Ko~312MU ZP��heZ ¶ ,�u-2 R .124m Ç\[J[J¨ b

]1§



O¦ª ,�*-,ILM,�24,I9M7�·�¸�¹1ºF»?Z Ç\[J[5Ç `e��>?687G.1,IH P b ª ,I*-,�L4,�24,I9;7½Z P >?687G.=2MU<´�b ¶ >B�1,�LIZ ¥ .1*->?,IH�£�31uA�
2M3\jgZ P 31*G.1H?U�£�2M.1687-{$.1* Z©��7-3J{$.1L ª 2 R uz,�2IZ©� .=9M2M>?68� �i.�mJ,�LIZ P ,�,IU�Â^,I9MLM>B*-CJ,�2IZ �+H�.¯�
U->?{�>?2�Â^>Bo~L4687->B9 �1Z P 3Juz,�249|�W.16 ª 24,�CJ3J2IZX�13J7-*n��6���.12D9;75mJZi��,�9;,�2sVX3J24@Y>BC-Z P .1{$,ILM7
� .=9M>?H¬Z½.1*KU�Â^,�* �A687 R uz,�2D9�bp«�*-3\jSH?,�UKCJ,�>?*59M,�2M687-.1*-CJ,�o~312M{$.=9i@1,�24LM>?31* ¨ b � 2M,Io~,I2M,I*-6�,
{t.=* R .1Hcb P ,�0z3J2D9XÂT31CJ>?6�� [5Ç � Ç ZK�Y98.1*Ao~3J2MU �i*->F@J,I2MLM>F9fmJZz�Y9;.1*Ko~3J24U ZP��heZz� R *-, Ç\[J[5Ç b

O¦ª ,�*-,ILM,�24,I9M7 Z Ç�[J[LÇ `p��>?687G.1,IH P b ª ,I*-,�L4,�2M,�9;7 b�«�*-3\jSH?,IU-CJ,s>?*59M,�2M687-.1*-CJ,|o~3J24{t.=9�b�df*
� !�����»�� � % � 
 ZG0-.1CJ,�L ]1[1[��A����� Z ��.1{�uK2M>?UKCJ,1Z©��h�Z Ç\[J[FÇ b©��3J24C5.1*�«g. R o~{$.1*-* b
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L4mY*59;7-,ILM>BL 0G.12M.1U->BCJ{$LIbJdf* � !<����» � �1¸�� ��� �W_ � Z\0G.=CJ,�L ­J­ ��­5[ Z=V}.1CJ3\mJ.KZJ�J.=0G.1* Z=h R C R L49
Ç\[J[ _Yb©��3J24C5.1*�«g. R o~{$.1*-* b

O «g. R 9 �e.=*-U��Y,�H?{$.1* Z Ç\[J[5Ç ` �i,�*K24mt«p. R 9���.=*-U|£�.12D9S�A,IH?{$.1* bT�
H�.=*-*->?*KC�.1L�LM.=9;>BL4E©.=uA�
>?HB>B9fmJb�df*y£�,I2M*-U�Vi, R {$.1*-* ZN,�U->F9;3J2IZ � !<����» ��� ¸$��� �W_ � Z
0G.1CJ,IL ¨5]1[��A¨1�J¨ Z	�+>B,�*-*-.KZ
h R LD9;24>�.KZ-h R C R LD9 Ç\[J[5Ç b � >?H?,�mJb

O «g. R 9 �e.=*-U��Y,�H?{$.1* Z Ç\[J[J� ` �i,�*K24m�«g. R 9 �S.1*-U$£�.1249k�Y,�H?{$.1* bz� R L47->?*-Cg9;7K,X,I*5@J,�HB3J0z,1�
�
H�.1*-*K>?*-C-Za0-243J0v31LM>B9M>?3J*-.1H5H?3JC1>?61Za.1*KU�L49M3A687G.=L49;>B6�L4,�.124687 b-df* � !<����» � 
J¸$� _4_4_ � Z10G.1C1,�L
Ç#Ç\[1­���Ç¯Ç �LÇ Z-��31249;H?.1*-U ZG) P Z-h R C R LD9 Ç�[J[J� b-hih}hid��
2M,ILML�Ca��7-,%��df�¾�&24,�L4L�b

O «�>?*-C1L49;31*�·�¸�¹1ºF»?Z Ç\[1[J� `e�13J7-*�«�>?*-CJLD9;3J*½ZTVi>?C1,�HN�A7G.=U-uv31HB9�ZT.=*-Ulh R L49M>?* � .a9;,1b3��3J{%�
{$31*G«�h ¥ ��{�3YU-,�HBLXo~3J2X��*-3\jSH?,IU-CJ,���uG.1L4,�U�0-H?.1*-*->B*-C-bSdf* � !<����» � 
J¸$� _4_4_ � Z½0G.1C1,�L
­ _J_ ��­5§5Ç ZK��3J2D9;H�.=*-U Z©) P ZGh R C R L49 Ç\[J[J� b-h}hih}d��
24,�LML<C=��7-,���df�¾�
2M,ILMLIb

�LÇ



O «�3J*-3JHB>?CJ,=Z Ç\[1§J� `p« R 249$«�3J*-31H?>?C1,1b _ \�·^%'BP��¸&��� � � �>%Y·�ºT�*) �+·�º+�c·�)�b���3J24C5.1*�«p. R o��
{t.=*-* Z©�K.=*��W.a9;,�3KZ;��h�Z Ç\[J§1� b

O «�3J2M*Ao~,�H?U½Z Ç\[ _ [ ` � >?H?HB>�.1{ h�bk«�3J2M*Ko~,IH?U b ��� � � 
 � .l0G.12M.1H?HB,�H�0-243Ju-HB,�{ LM3JHF@Y>?*-ClL4mYLD�
9;,I{�b¡df* � !�����» �a¸�� ��� �W_ � ZK0-.1CJ,�L ­5[����Y­J[5Ç ZY��3J�5m13-Z©�J.10G.=* ZKh R C R LD9 Ç\[ _ [ b � >?HBH?>?.1{
«g. R o~{$.1*-* b

O «�3J2M*Ao~,�H?U½Z Ç\[J§LÇ ` � >?H?HB>�.1{ h�bN«�3J24*Ko~,�HBU bx��7-, R LM,�31o+0G.12;.=H?H?,IH?>BLM{ 9;3�>B{$0KH?,�{�,�*59$.
7-, R 2M>?LD9;>B6�LM,�.=2M687 bkdf* � !<����» ��¸�� ��� �W_ � Z-0G.1CJ,IL ] _ ] �K]1§ � Z �N.1*K6�3 R @1,�2IZ.��.=*G.1UG.KZGh R �
C R LD9 Ç�[J§LÇ b:�X*->B@1,�24LM>B9fm/31o�£k2M>B9M>?L47 ��3JH R {�u->�.KZ � >?HBH?>�.={ «p. R o~{t.=*-* b

O «�2M>B0-�1,=Z Ç\[J�J¨ `e�zbS«g24>?0-�=,1b��A,I{t.1*59M>?6�.=H�.1*G.1HFmYLM>?L|3=o�{�3AUG.=H+H?3JC1>?61b���·���¸�������!@� )�¸ )��B�!
�<¹1¸$�G·�1�¹1¸&�������G· � �^,'�� �B � % � !@B � %KºF¹�,Y· � %Y·�! �<¹1¸$�G·�1�¹1¸&�� aZ [ � � _ �A[J� Z Ç\[J�J¨ b

O « R 3J���a.$.=*-U �i.12;.=UG.KZ Ç\[1[5] .=` ¥ .=*->?,IH�« R 3J���a.l.1*KUyÂT.12424m��i.12;.1U-.Kb��W.=9M687-{t.=�Y>B*-C
o~3J2¡>?*Ko~3J24{t.a9;>?31*g.1CJ,�*59ML�bKdf* � !<����» ��� ¸�� ��� �W_ � Z¯0G.1CJ,IL � _ Ç �A� _ § Z1��3J*59;2 �,�.1HcZ ��.1*G.1U-.KZ
h R C R L49 Ç\[J[J] b©��3J24C5.1*�«g. R o~{$.1*-* b

O « R 3J���a.$.=*-U �i.12;.=UG.KZ Ç\[1[5] uK` ¥ .1*K>?,�Hz« R 3J���a.�.1*KU|ÂT.12M2Dm3�i.12;.=UG.Kb�)+* R LM>B*-C%ÃTÄ�Å+Æ
o~3J2+{$.=9;687K{t.1��>B*-C-b�df* � !�����» � ��¸ ��� ¸f·�! � ¹1¸���� � ¹1º � � � )�·�!;· � �8· � � � BYº ¸��$/ _ ,Y· � ¸ �P9 ��/
¸�·�1 ��ZK0G.1CJ,IL Ç1¨1[��KÇ=­�] ZG�K.1* ¶ 2;.=*-6�>BLM6�3KZP��h�Zv� R *-, Ç\[1[5] b-hih}h}d��
2M,�L4L�CJ��df� �&24,�L4L�b

O « R 3J���a.KZ Ç\[J[ � ` ¥ .1*->B,�HG« R 3J���a.Kb �
�G· \�·�º+�&=�·�!M¹1¸&� �1· ��� ¸f·�,'!4¹1¸���� � �*) � ºF¹ � � � � ,"0 � �A·���B /
¸���� � 0X¹ � % � ·M¹'! � � � ,1bg�
7 ¥ 9;7-,ILM>?LIZW��.124*-,�CJ>B,���,IH?H?31* �i*->F@J,I2MLM>F9fmJZT�
>B949;L4u R 2MC17 Z^�vheZ
Ç\[J[�� b

O ÂT.1u-243 R .=*-U ¶ >?*->B* Z Ç�[J[ _a`��k.1*K*->?LpÂT.1u-243 R .=*-Ul��>B{ ¶ >B*->?* b%h 0-243J0v31L;.1H�o~3J2g.s*-,�j
ÃTÄ Å+Æ/LM0z,�6I>BEG6�.=9;>B3J* b�� P ����� [ _¯� �J¨ Z&�i*->F@J,�24LM>F9fm�3=oN�W.12DmAH?.1*-UW£�.1HB9M>?{�3J2M, ��3 R *59fmJZ
£�.1HF9;>?{�3J24,1ZK� ¥ Z ¶ ,�u-2 R .124m Ç\[J[ _Yb

O ÂT.1>?24U:·�¸�¹1ºF»?Z Ç�[J§ _a`e�13J7K*�´�bzÂ¡.=>?2MU½Z-h}HBH?,�*�Vi,�j�,IH?H¬Z©.1*-U���. R H��vb P 3JLM,I*YuKH R {�b � ��� 
 �
h}*p.124687->B9M,�6I9 R 2M,
o~3J2½CJ,�*-,I2;.1H1>?*59;,IH?H?>BCJ,�*K6�,1b _ !�¸&� 78����¹1º ��� ¸f·�º�º+�-,Y· � �8·�Z ¨J¨ � Ç ��� Ç �A�1­ Z Ç\[J§ _Yb

O ÂT.12M��>B*�·�¸�¹1ºF»?Z Ç\[1§�� `e�1>?HBH8�pb�ÂT.12M��>B* Zk�13J7-*���6 ¥ ,I2M{�319M9�Z ¥ 3J2M319M7-,�.W��bN�A>B{$3J*½Z
.1*-U
�i,I2Muz,�249¡heb¯�A>?{�3J* b1��3YU-,�HBL^31oA6�3J{�0v,�9;,I*-6�,&>?*gL43JHB@Y>?*KC�0-75mAL4>?6IL¡0K2M3Ju-HB,�{�L�b � �^, � ��¸�� �1·
�
���c· � �8·�Z ­ � ­ ��� ¨LÇ _ �Y¨1­�] ZK)+6I9;31uv,I2 Ç�[J§�� b

O ÂT.1LM�=,1Z Ç\[J§1� `e)}9M9;3�´�bGÂT.1L4�1,=b�)+*s6�31{$0z,I9M,�*-6I,g.1*-Us0v,I24o~3J24{t.=*-6�,+*K319;>B3J*-L�>B*|,��A0v,I249
L4mYL49M,�{ U-,�L4>?CJ* � h²6I2M>F9;>�� R ,�31og2;.=0->?U�0-2M319M319fmY0->?*KC-b¾df* � !<����»��a¸$� ��� ¸f·�! � ¹1¸���� � ¹1º
� �"!< ���� ��5 � ��5G·�!�¸ �P9 ��¸f·�1 �l¹ � % ¸��G·��$! _ 5:5zº+���M¹1¸���� � ��Z}0G.1CJ,IL Ç1] _ �KÇ1[ _AZ}hX@A>BCJ*-3J*½Z
¶ 2;.1*-6I,1ZGhi0-2M>BH Ç\[J§J� b

O Â^,�68��>?,e.1*-U �½R �=,�24{t.1*½Z Ç\[J[LÇ ` ��7K2M>?LD9;3J0K7-,�2
Â^,I68�Y>B,�.1*-U%df*KCJ2M>BU �½R �1,I2M{$.1* bGÂ^,�.12M*->B*-C
LM,�.12M687¼6�3J*59M2M3JH+2 R H?,IL/o~3J2/0-H?.1*-*->B*-C-� h}*n>?*KU R 6I9M>B@1,�.10-0-2435.1687 b�df*¼Â¡.�jS24,�*-6I, heb
£�>?24*�uG. R { .1*-U ª 2M,ICJC��}b8��3JH?HB>?*-LIZ�,�U->F9;3J24L�Z � !<����» �J¸$� ��� ¸f·�! � ¹1¸&��� � ¹1º � �"!< ���� ��5
� � �<¹������ � · � ·M¹'! � � � ,1Zz0-.1CJ,�L ­�ÇJÇ ��­�Ç1� Z©´�@=.1*-LD9;3J* Zvd�Â
Z½� R *-, Ç\[J[FÇ b©Vi3J2D9;75jk,�L49M,�24*
�i*->F@J,I2MLM>F9fmJZz��312MC5.1*�«g. R o~{$.1*-* b

�5Ç



O Â^,�6I3A, R 687-,�·�¸�¹1ºF»?Z Ç\[1[J� ` P ,�*G. R U Â^,�6�3Y, R 687-,1Z�)+H?>F@J,�2 ��.=9M>?*G. R U Z .1*-U ��.=9;7K,�2M>B*-,
ª 2 �,�uz3\@1.=HF��£�.12M2DmJb ��3J{�0z,I9;,I*-6�,�>?*W7 R {$.1*�uv,I>?*-CJLi.1*-UW�Y*K3¯jSHB,�U-C1,��fu-.1LM,IU�L4mYL49M,�{�L�b
df* � !�����» ��� ¸$� � � � � º?·^%�,Y· _ ���>B�������¸&��� � )A�"! � � � � º?·^%�,Y·�/ �X¹"�\·^% �P9 ��¸f·�1 � � �"!< ���� ��5zZ
£�.1*Kµ�Z;��.1*G.=UG.KZGVX3¯@1,�{�uz,�2 Ç\[J[1� b

O Â^,�,/·�¸�¹1ºF»?Z Ç\[J[J� `e�1>B*598.1,&Â^,�,=ZJ��>?687-,�.1H ª 2 R *-*K>?*-CJ,I2�Z �k.1*e�1>?*½Za��7K3J{t.=L¡�W.1H?31*-,1Z¯h R LD�
9;>B*$��.=9;,=Z ª 2M,ICJC��N3JL49�ZK.=*-Ut319M7-,�2&{�,�{�uz,�24Lk3=o½9;7K,}�
d ¶�� 3J24��>?*-C ª 243 R 0 b½��7-,}�
d ¶
0-2M3Y6�,ILML+>B*59;,�24687G.1*-C1,eo~3J24{t.=9X.=*-UWo~2;.={$,�j�3J24�/@J,I2MLM>B3J* Ç b Ç b � 3J2M��>B*-C/��.10v,I2�� Ç\[1­ Z
��df� ��,I*�9M,�2So~3J24��3Y3J2MU->B*G.=9M>?3J*s�Y6�>?,I*-6�,=Z ��.1{�u-24>?U-CJ,=Z©��heZz�W.�m Ç\[J[J� b

O Â^,�*G.a9�·�¸�¹1ºF»?Z Ç\[1§J¨ ` ¥ 3 R C1H�.1LS£}b©Â^,I*G.=9�Z P .1*-U-.1H?H ¥ .�@Y>?LIZz�13J* ¥ 3¯mYHB,1Zz��>B687G.1,�H ª ,�*K,��
LM,I2M,I9M7 ZNdf2;. ª 31H?U-LD9;,�>B* Z
.1*KU �X3\j�.124U��A687-2M31uv,=b P ,�.1L43J*->?*KC<.1uv3 R 9%2M,�.1LM31*->?*-CKbldf*
¶ 2M,�UK,�2M>B68� �}.�mJ,ILD� P 319M7 Z ¥ 31*G.1H?U�heb � .=9M,�24{t.1*½Z�.=*-U ¥ 3 R CJH�.=Lg£}bTÂ^,�*G.=9�Z�,IU->B9M3J2MLIZ
� B���º-%'� � , � ��5G·�!�¸ �P9���¸�·�1 ��ZA687G.10K9M,�2i_AZ-0-.1CJ,�L Ç8Ç\[��KÇ1¨1[ bKhiU-U->?L43J*A� � ,ILMH?,�mJZ P ,�.=U->?*-CKZ
��h�Z Ç�[J§J¨ b

O Â^,�*G.a9�Z Ç\[J[J] ` ¥ 3 R CJH?.1L�£}bkÂT,I*G.=9�b � 	 �¡��h²H?.12MCJ,��fL46�.1HB,�>B*5@J,�LD9;{�,�*59|>B*���*-3\jSH?,IU-CJ,
>?*Ko~2M.1L49M2 R 6�9 R 24,1b � �"1 1 B � ���M¹1¸���� � � �*)�¸��G· _�� �WZ ¨J§ � Ç#Ç ��� ¨J¨ �A¨J§ ZAVi3\@J,I{�uz,�2 Ç\[J[5] b

O Â^,I@1,�L^� R ,=Z Ç\[1§1­ ` �i,I6I9M3J2e�Kb�Â^,�@J,�L � R ,1b|h H?31CJ>?6%31ok>?{�0-HB>?6�>F9�.1*KUl,��K0KH?>?6I>B9guz,�HB>?,Io�b�df*
� !�����» � ¸�� _T_4_ � Z10-.1CJ,�L Ç\[J§��KÇ �5Ç Zah R LD9;>?*½ZJ����Z=h R C R L49 Ç\[1§1­ b.�i*->F@J,I2MLM>F9fm�3=o©��,��-.=L�Z
� >?HBH?>�.={ «p. R o~{t.=* b

O Â^>Bo~L4687->B9 �1Z Ç\[1§J� ` �+H?.1U->B{$>B2�Â^>Bo~L4687->B9 �1b�)�*|9M7-,�LM,I{t.1*59M>?6�L�3=o��Y� P d��N�vb&df*���>?687-.1,�H^�¡b
ª ,I3J2MC1,Iµ�.1*-U$h}{�m�Â
b�ÂT.1*-L4�5mJZK,IU->B9M3J2MLIZ � !<����» � �"!� ���� ��5 � � 
 ·M¹"��� � � � ,%¹:=��"BA¸ _ ��/
¸���� � ��¹ � % � ºF¹ � ��Za0G.1C1,�L Ç �A[ Za��>?{�uz,�24H?>?*K,1Z1)�24,�CJ31* ZJ� R HBm Ç\[J§J� ba��3J2MCJ.1*�«g. R o~{$.1*-*½b
h}HBLM3�>?* � O h}HBH?,I*�·�¸�¹1ºF»?Z Ç\[1[�� Z-0-.1CJ,�L ]JÇ=¨��K]1¨�� `cb

O Â^3\@J,�H?.1*-U Z Ç�[ _ § ` ¥ 3J*-.1H?U � b ÂT3\@1,�H�.=*-U b _ BA¸6�"1�¹1¸�·^% �
�G·��"!;·�1 � !<� ��� � ,
�
_ � �^,'���M¹1º

�i¹"������b ¶GR *-UG.={$,I*�9;.1H¡�Y9 R U->?,ILS>?*���3J{�0 R 9;,I2i�A6�>B,�*-6I, �&3JH¬b � b©VX3J249M7A�*�X3JH?H?.1*-U ZYh}{%�
L49M,�2MU-.1{�ZG��7K,eVX,I9M7-,�24H�.1*-UKL�Z Ç\[ _ § b

O Â mYU->�.124U Z Ç\[1[J� `g�¡,�2M24>GÂ mYU->�.124U b:�XLM>?*KC � � � � ¨ 9M3�6�.10A9 R 24,�9;7-,S.=>?2¡6�.1{�0G.1>BCJ*�0-H?.1*-*->B*-C
0-2M3Y6�,ILMLIb �X*->B@1,�2ML4>B9fm|3=o�´
U->B*Yu R 2MCJ7½Zz�A6�319MH�.1*KU Z©�W.124687 Ç\[1[J� b

O �W.1,IL}.=*-U�V}.124U->cZ Ç�[J§J§ `p��.=9M9M>?,p�W.1,ILX.1*-U ¥ .1*->B,�H?,}V}.124U->cZA,�U->F9;3J24L�b � ·�¸c¹'/ � ·��1·�º _ !�/
������¸�·���¸&B�!8·���¹ � % 
 ·	�S·���¸���� � b5VX3J249M7A�*�X3JH?H?.1*-U Z\hi{$LD9;,I2MUG.1{�Z¯��7-,kVi,I9M7-,�24H�.1*KU-L�Z Ç\[J§J§ b

O �W.1,IL�Z Ç\[J§1� `p� .=949;>B,&�W.1,IL�bJdf*59;243JLM0z,�6�9;>B3J*g>?*���*-3\jSH?,IU-CJ,&2M,I0-2M,ILM,�*59;.=9;>B3J* b1df* � !<����» ��¸��
� �W_ � 0 �;�aºF» � Z-0-.1CJ,�L ÇJ]=���KÇ1�J[ Z-£�24>?CJ759;31* Z:�}«%Zz� R HFm Ç\[1§J� b

O �W.1HB3J*-,t·�¸�¹1ºF»?Z Ç\[J[ _¯`g��7-3J{$.1L � bX�W.1HB3J*-,1Z}«�,I@Y>?*J��2M3\jSL49M3J* Zp�1>B*�9;.1,<Â^,�,=Z�£�2M>?.1*
��,I*�9MH�.1*KU Z;��7-24mYLM.1*59;7-3JL ¥ ,�HBH�.1243A6�.1L�Z ª ,�3J24CJ, � mY*-,�2IZz�13J7-*�¿ R >?{�u5m1ZP��7G.124H?,Im|)+LD�
uv312M* Z&.1*KU�h}u-2M.17G.1{ £�,�24*-L49M,�>B* b<��3Y3JH?Leo~3J2�>B*�@1,�*59;>B*-C�3J24C5.1*->	��.=9M>?3J*-LI����3\j�.12MU�.
7G.1*-UKuv3Y3J�/31o�3J24C5.1*->	��.=9M>?3J*G.=Hv0-243A6I,�L4LM,�LIb���df��Z.��.={�u-2M>BU-CJ,=Z©��h�Z Ç�[J[ _Ab

�J¨



O �W.�mJ,I2�·�¸�¹1ºF»?Z Ç\[J[JÇ ` P b1�Kb5��.\m1,�2IZY��b1��b � R H?HB>?*G.1*K,1Z=��b5�zb1U-, � >B9M9M,1Z � b1£}b1«�*G.=0-0v,I*A�
uv,I2MCJ,I2�Z^£ib ��,I2;.1�a.=9M7 Z^.1*KU �lb^�vb � ,IH?H?LIb+df*Ko~3J24{t.a9;>?31*�>B*�9M,�CJ2M.=9;>B3J*Wo~3J2i6�3J*K6 R 242M,�*59
,�*-C1>?*-,I,�2M>B*-C<�~dMdG��´N� � � ��� ¨ 0-2M3Y6�,ILML�U-,ILM6I2M>?0A9;>?31*�6�.10A9 R 24,�{$,�9;7-3YU�24,�0z3J249�b P ,I0v3J2D9
h+Â½�f� P � Ç�[J[5Ç � ���5] _AZYh}24{$LD9;243J*-C�ÂT.1uv312;.=9M3J24m1Z-Â^3JCJ>BL49;>B6�L P ,�L4,�.124687 ¥ >B@Y>BLM>?31* Z Ç�[J[5Ç b

O ��6Ih}H?HB,�LD9;,�2X.1*KU P 3JLM,I*�u-H?>F9M9�Z Ç\[J[LÇ ` ¥ b^��6Ih}H?HB,�LD9;,�2}.1*-U ¥ b P 31LM,�*�u-HB>B949�bg�YmYLD9;,�{$.=9M>?6
*-3J*-HB>?*-,�.12N0-H�.1*K*->?*-CKb^df* � !<����» �1¸�� _T_4_ � ZK0-.1CJ,�L �J¨1­ �A�1¨J[ Z�h}*G.=7-,�>B{�Z ��h�ZAh R C R L49
Ç\[J[LÇ b-h}hih}d��
24,�LML<C=��7-,���df�¾�
2M,ILMLIb

O ��6A��.1249M7�m�.1*KU��i.�mJ,�LIZ Ç�[J�J[ `e�13J7K*W��6���.12D9;75m�.1*-U�� .=9M2M>B68�|�KbP�}.�m1,�L�b��A3J{�,+0-7K>?H?3a�
LM3J0K7->?6�.1Hk0K2M3Ju-HB,�{�Lpo~243J{ 9;7-,$L49;.1*-U-0z3J>?*59�31oX.1249M>BEG6I>�.1H
>B*59;,�HBH?>BCJ,�*-6I,1b|df* £�,I2M*-7-.12MU
��,�HF9��I,�2x.1*KU ¥ 3J*G.1HBUÁ��>?687->B,1Z�,IU->B9M3J2MLIZ �<¹������ � · ��� ¸f·�º�º+�-,Y· � �8· � Z�0G.1C1,�L ­J�J¨��
] �5Ç b�´
U->?*�u R 2MCJ7 �X*->B@1,�2ML4>B9fm²�
2M,�L4L�Z�´
U->?*�u R 24CJ7 Z��A6I319;H?.1*-U Z Ç\[1�J[ b h}H?L43Á>?*½�
O hiH?HB,�*:·�¸�¹1ºF»?Z Ç\[J[�� ZG0G.1CJ,IL ¨1[J¨��Y­5¨J] `cb

O ��6A��.1249M7�m1Z Ç�[J§�� .=`g�13J7-*W��6���.12D9;75mJbNh}0K0-H?>B6�.=9M>?3J*-L�31o 6I>?246 R {�LM6I2M>?0A9;>?31*/9;3�o~3J2M{$.1H?>	���
>?*-C�6I3J{${�3J*-L4,�*-L4,g�Y*K3¯jSHB,�U-C1,1b _ !�¸�� 78����¹1º �@� ¸�·�º�º+�-,Y· � �8·�Z Ç1§ � §J[���ÇoÇ\� Z Ç�[J§�� b

O ��6A��.1249M7�m1Z Ç�[J§�� uK`e�1317-* ��6A��.1249M7�m1b ��>?246 R {�LM6I2M>B0K9;>B3J* � .|o~3J24{ 3=oS*-3J*-{�3J*-319M3J*->B6
2M,�.1LM3J*K>?*-C-b _ !�¸&� 78����¹1º ��� ¸f·�º�º+�-,Y· � �8·�Z Ç�¨ � Ç _ �A¨J[ Z Ç\[J§�� b

O ��>B*�9M3J*�.1*-U���.12Muz3J*-,IH?H¬Z Ç\[J§ _a`e�Y9;,�@J,I*/��>B*59;3J*%.=*-U��J.1>?{�, ª b ��.12Muz3J*-,IH?HcbK�Y9M2;.=9M,�CJ>B,�L
o~3J2 HB,�.124*->?*KCiL4,�.124687�6I3J*59;243JHA2 R H?,IL��¡h}*%,��K0KH�.1*G.a9;>?31*A�fuG.=LM,�U�.10-0-2435.1687 bKdf* � !<����» ��� ¸��
��� �W_ � Z-0G.=CJ,�L ÇJÇ1§ �KÇ1¨5] Z-��>?H?.1* ZAd�98.1HFmJZ-h R C R LD9 Ç\[1§ _AbG��3J2MC5.=*W«g. R o~{$.1*-*½b

O ��>B*�9M3J*�·�¸�¹1ºF»?Z Ç�[J§5] `e�Y9M,I@1,�*l��>?*59M3J* Z �
7->BH?>B0��Kb.�}.�mJ,IL�ZT.1*-U �1>BH?H ¶ .1>B* bS��3J*59M2M3JHBH?>?*KC
LM,�.12M687�>?* �G,��K>Bu-H?,t0G.12ML4>?*-CKb�df* � !�����» �1¸�� ��� �W_ � Z 0G.=CJ,�L$_ §5] � _ § _AZ&Â^3JL%hi*-CJ,IH?,�LIZ
��h�ZGh R C R LD9 Ç�[J§5] b©��3J2MC5.=*W«g. R o~{$.1*-*½b

O ��>B*�9M3J*�·�¸�¹1ºF»?Z Ç�[J§ _a`e�Y9M,I@1,�*|��>?*59;3J*½ZY�J.1>?{�, ª bM��.124uv3J*K,�H?H¬Z�)+2M,I*$´�9 ��>?31*->cZM��2M.1>?C�heb
«�*-3Ju-HB3A68�©Zi.1*-U ¥ .1*->B,�H P b�« R 3J���=.Ab�hi6>� R >?24>?*-C�,�µ½,I6I9M>B@J,<L4,�.124687¼6I3J*59;243JH+2 R H?,�LI�
´ �K0KH�.1*G.a9;>?31*A�fuG.=LM,�U�H?,�.12M*K>?*-C�>?*s9;7K,�� P ) ¥ d ª ��LDmYL49;,I{�b�df*W� .=9iÂT.1*-C1H?,Im1Z©,�U->F9;3J2IZ
� !�����» � ¸�� ��� ¸f·�! � ¹1¸���� � ¹1º � �"!< ���� ��5 � � ��¹������ � · � ·M¹'! � � � ,1Z10-.1CJ,�L Ç¯ÇJÇ ��Ç�¨J¨ Zadf24@Y>?*-,=Z
��h�Zz� R *K, Ç\[1§ _Ab �X*->B@1,�24LM>B9fms3=o
��.1HB>Bo~3J24*->�.AZK��3J2MC5.=*W«g. R o~{$.1*-*½b

O ��>B*�9M3J*�·�¸�¹1ºF»?Z Ç�[J§J[ `e�Y9M,I@1,�*���>?*59M3J* Z ��2M.1>?C¾heb�«�*-31u-H?3Y68�©Z ¥ .1*->B,�H P b�« R 3J���a.KZ
�N3JH�.=*-UG. ª >?HcZ P 3Juv,I249SÂ
b©�131LM,�0K7 Zz.1*-U��J.1>?{�, ª bP��.124uv31*-,�HBHcb�� P ) ¥ d ª � Ç b � �
��7-,
{t.=* R .1H©.1*-U�9 R 9M3J2M>?.1HcbG�¡,�687K*->?6�.1H P ,I0v3J2D9 ��� �S�*����� §J[ � Ç�­5� Z���.12M*-,ICJ>?,i��,IH?HB3J* �i*-> �
@J,I2MLM>F9fmJZz�
>B949;LMu R 2MCJ7½Z©�vh�Zz��.\m Ç\[J§J[ b

O ��3Y3J2M,=Z Ç\[J§5] ` P 3Juz,�2D9 �}b ��3A3J24,1b/h o~3J24{t.1H�9;7-,I3J24m<31o��Y*K3¯jSHB,�U-C1,t.1*KU:.16�9;>?31* btdf*
�1,�2424m P b �i3JuKu-L�.=*-U P 3Juz,�2D9 �}b¡��3A312M,1ZT,IU->B9M3J2MLIZ � �"!@1�¹1º �
�G·��"!@�c·��3�*)�¸$�G· � �"1 /
13� � �\· � �\· � �"!�º-%1Z 687G.=0K9;,I2 [ Z½0G.=CJ,�L ¨LÇ�[��A¨5]1§ bzhiu-H?,��vZ^Vi3J2Dj�3Y3YU Z V}�KZ Ç\[J§5] b+h}HBLM3
>?* � O h}HBH?,I*�·�¸�¹1ºF»?Z Ç\[1[�� Z-0-.1CJ,�L ­5§ ���K]FÇ\[ `cb

O � R 242;.�m�.1*-U��¡3J249M,�2�Z Ç\[1§J[ `p«�,�*-*K,I9;7$�vbJ� R 242;.�m%.1*KU�£�2 R 6I, � bJ�¡3J249M,�2�b ��3J*59M2M3JHBH?>?*KC
LM,�.12M687Wo~312S9M7-,p6�3J*-L4,>� R ,I*-6�,IL�31o�*-,�j >?*Ko~312M{$.=9;>B3J*/U R 24>?*-C���*-3\jSH?,IU-CJ,�>B*59;,�C12;.=9M>?3J* b
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df*sh}H?uz,�2D9;3���.12M>?.%�A,�C12M,1ZG,IU->B9M3J2�Z � !�����» �a¸�� ��� ¸f·�! � ¹1¸&��� � ¹1º � �"!< ���� ��5 � � �<¹������ � ·
� ·M¹'! � � � ,1Z½0G.1CJ,IL Ç=[����KÇ1[J] Z½d�9M7G.16�.AZ�V �%ZT� R *-, Ç\[J§J[ b
��3J2M*K,�H?H �i*->F@J,�24LM>F9fmJZ¡��3J24C5.1*
«g. R o~{$.1*-* b

O � R L4,�* Z Ç\[1§J[ `e�W.124�WhebT� R L4,�* b�h R 9;31{t.=9M,�U�L R 0-0z3J249�o~3J2}u R >?HBU->?*KC/.1*-U<,��A9M,�*-UK>?*-C
,��A0z,�249i{�3AU-,IH?LIb �<¹������ � · � ·M¹'! � � � ,1Z ­ � ¨1­J[��A¨ _J_YZ Ç\[J§1[ b

O Vi,I687-,�L�·�¸�¹1ºF»?Z Ç\[J[LÇ ` P 3Juz,�2D9SVi,I687-,�LIZ P >B687G.12MU ¶ >?�1,IL�ZA��>?{ ¶ >?*->B* ZY��7-3J{$.1L ª 2 R uz,�2IZ
P .={$,ILM7���.=9;>BHcZz��,IU��Y,�*G.=9M3J2�Z½.1*-U � >BH?H?>?.1{ P b^��j�.12D9;3 R 9�b�´
*G.1uKH?>?*KCt9;,I687-*-3JHB3JCJ>?,IL
o~3J2���*-3\jSH?,IU-CJ,pLM7G.124>?*-CKb _ � �<¹�,5¹��>� � ·�Z Ç¯Ç � ¨ ��� ¨J���K]1� Z ¶ .1H?H Ç\[J[LÇ b

O Vi,�j�,IH?HT.1*KU��A>B{$31* Z Ç\[1�J¨ `gh}HBH?,I*WVX,Ijk,�H?H¡.1*KU �X,�2Muz,�2D9}hebv�A>?{�3J* b ª �N�vZ©.�0-2M31CJ2;.1{
9;7G.a9SLM>?{ R H�.=9M,�L�7 R {$.1*|9;7-3 R CJ759�b&df*�´�bGh�b ¶ ,�>BCJ,�*�uG. R {Á.1*-UW�Kb ¶ ,�HBU-{$.1* ZK,IU->B9M3J2MLIZ
� �"1 5;BA¸f·�!<��¹ � % �
� �"B ,"�Y¸�Z 0G.=CJ,�L Ç _ [��KÇ1[J¨ b P b^)+HBU-,�*�uz3 R 2MC17<« ª Z Ç\[J�1¨ b�h}HBLM3|>?*½�
O hiH?HB,�*:·�¸�¹1ºF»?Z Ç\[J[�� ZG0G.1CJ,IL ]=[��A�J� `¬b

O Vi,�j�,IH?HT.1*KU��A>B{$31* Z Ç\[ _ � `gh}HBH?,I*$VX,Ijk,�HBHv.=*-U3�X,�24uv,I249��A>?{�3J* b ��3J{�0 R 9M,�2&LM6I>?,I*-6�,i.1L
,�{�0->?24>?6�.1H½,I*O� R >?2DmJb � �"1 1 B � ���M¹1¸&��� � � �*)g¸$�G· _�� �WZ Ç\[ � Ç#Ç\¨��{Ç¯Ç1� Z Ç\[ _ � b

O Vi,�j�,IH?H¬Z Ç\[J§5Ç `ghiH?HB,�*°Vi,Ijk,�HBHcb ��7-,q��*-3\jSH?,IU-CJ,qHB,I@J,IHcb _ !�¸�� 78����¹1º �@� ¸�·�º�º+�-,Y· � �8·�Z
Ç\§ � Ç ��� § _ ��Ç\Ç _AZG�J.=* R .124m Ç�[J§5Ç b

O Vi>BH?L4LM3J* Z Ç\[J§�� `pVX>?HBL��Kb VX>?HBLMLM31* b � !�� � ��� 5zº?·����*) _ !�¸&� 78����¹1º �@� ¸�·�º�º+�-,Y· � �8·�b}��>?3JC5.AZ � .=H?3
h}HF9;3-ZP��heZ Ç\[J§�� b

O Vi3YU->B*-,g.1*-U �i*-2 R 7 Z Ç\[1[ _a`e�W.124>�.1*�Vi3YU->?*-,W.1*-Uxhi{�m �X*-2 R 7 b ¶ .16�>BH?>B9;.=9;>B*-C�3J0z,�*
6�3J{�{ R *K>?6�.a9;>?31*�>B*W.=CJ,�*59+LDmYL49;,I{$LI����7-,�df*Ao~3��AH?, R 9;7�>?*Ko~2M.1L49M2 R 6�9 R 24,1bSdf*�Vpb �Y>?*-CJ7½Z
h�b P .13-Z}.1*-Uw{�b � 3A31H?U-24>?U-CJ,=Zi,IU->B9M3J2MLIZ � !<����» � ¸$� ��� ¸f·�! � ¹1¸���� � ¹1º � �"!< ���� ��5 � �
_ ,Y· � ¸ �
�G·��"!@�c·���0 _ !<������¸�·���¸&B�!8·���0&¹ � % � ¹ � ,'BK¹�,Y·���Z�0G.1CJ,IL Ç1§LÇ �AÇ1[5] Z��
2M3\@Y>?UK,�*-6I,1Z P d8Z
� R HBm Ç\[J[ _Yb

O Vi3YU->B*-,t·�¸�¹1ºF»?Z Ç\[J[J§ `e��.12M>?.1* Vi3YU->?*-,=Z¡£�2;.1U �¡,�2M2DmJZ�.1*-U h}{�m �i*-2 R 7 b�´ �K0z,�24>?,I*-6�,
jS>B9M7r9;7K,:df*Ko~3��AHB, R 9M7¾.1C1,�*59�.124687->B9M,�6�9 R 24,1b²df*¾£�2M>?.1*¾Â^3JC5.=*¾.1*-UÀ�1,�2M,I{�mr£�.a���
9;,I2�Z ,IU->B9M3J2MLIZ � !�����» _T_4_ � � �"!< ���� ��5 � � �
�*)�¸ � ¹'!;· �;���aº � )A�"! \�·��1·�º���5;� � , _ ,Y· � ¸$��Z
�W.1U->BLM3J*½Z � d8Zz�J.1* R .124m Ç\[J[J§ bKh}h}hid��
2M,ILMLIb

O )i���
H�.=* � �zZ Ç\[1[ _a`gh}dfhid8Z �i*K>B@J,I2ML4>B9fm�31op´
U->?*�u R 24CJ7 ZX´
U->?*�u R 2MCJ7 Zi�A6I319;H?.1*-U b �©¹"�� 
� �"!@1�¹1º+����1 �<¹ � BK¹1º Z©�J.1* R .12Dm Ç\[J[ _Yb �&,�24LM>?31* ¨ b Ç b

O ��,�.1LM,e.1*-U ��.1242M>?6I3-Z Ç\[1[ _a` P bGh}UG.1{Á��,�.=LM,�.=*-U��¡3YU-U��lb;��.=2M2M>B6�3-b���3J24,e0KH�.1*s2M,I0A�
2M,ILM,�*59;.=9;>B3J* b hi2M{�L49M2M3J*-C�Â¡.=u P ,I0v31249�h}Â C � P �f�S� � [J� � [J�J¨FÇ Z�h}2M{�L49M2M3J*KC%ÂT.1uv312;.=9D�
3J24m1Z&�+�|h}>B2 ¶ 3J2M6I,1Zz�J.1* R .12Dm Ç\[J[ _AbN)+uY¢4,�6�9+��3AU-,IH?>B*-C � 312M��>?*-C ª 2M3 R 0 b

O ��,IU-*G. R HB9�Z Ç�[J§J[ `p´
UKjS>B*À��b ¥ bX��,�UK*G. R HF9�b®h ¥ Â
�}´ �A0-HB3J2M>B*-C�9M7-,�{�>?UKU-H?,<CJ243 R *-U
uv,�9fj�,I,�*¼�A� P d��N��.1*KU�9;7K,�L4>B9 R .=9;>B3J* 6�.1HB6 R H R L�b�df* P 3J*G.1HBU��Kbk£k2;.1687-{$.1* Z �i,I6��
9;3J2p�KbTÂ^,�@J,�L � R ,1Z
.=*-U P .�mY{$3J*KU P ,�>F9;,�2IZ^,�U->F9;3J24L�Z � !<����» � ��¸ � 
 Z^0G.=CJ,�L ¨5Ç=­��A¨J¨5Ç Z
��312M3J*59;3KZ;��.1*G.1UG.AZ Ç\[J§J[ b©��3J24C5.1*�«p. R o~{t.=*-* b
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O ��,I*�uv,I249;75m�.1*-U � ,�H?U½Z Ç\[J[5Ç `e�Kb-�A6I319M9���,I*Yuz,�2D9;75m|.=*-U ¥ .1*K>?,�Hv�vb � ,�HBU b$�#���N)����Kh
LM3 R *-U Z^6�31{$0-HB,I9M,1Z 0G.=249;>?.1H¡3J2MU-,I2+0-H?.1*-*-,I2}o~3J2+h ¥ Â&bgdf*<£�,I2M*-7-.12MU Vi,Iuv,IHcZW��7-.12MHB,�L
P >B687 ZJ.=*-U � >BH?H?>?.1{r�Yj�.1249M3 R 9�Z1,�U->F9;3J24L�Z � !<����» 
 ! % � 
 Z¯0G.1CJ,IL Ç �1¨���Ç#Ç�­ Z'��.={�u-2M>BU-CJ,=Z
��h�Zz)+6�9;3Juz,�2 Ç\[J[JÇ b©��3J24C5.1*�«g. R o~{$.1*-* b

O ��,I319i.1*-UW�A{�>B9;7½Z Ç\[J[JÇ `e�W.124�pheba��,�3=9�.1*KU ¥ .�@Y>?Ue´Sb1�A{�>B9M7 bM��3J*-UK>B9;>B3J*G.1H5*K3J*-H?>B*-,�.=2
0-H�.=*-*->?*KC-b¾df*r�J.1{�,�L �X,�*-U-HB,�2IZi,IU->B9M3J2�Z � !<����» � ��¸ �@� ¸�·�! � ¹1¸&��� � ¹1º � � � )�·�!8· � �8· � �
_ !�¸�� 78����¹1º ��� ¸f·�º�º+�-,Y· � �8· � ºF¹ � � � � ,��P9a¸�·�1 ��Za0G.1CJ,IL Ç�§J[���Ç\[ _AZ ��3JH?HB,�CJ,
��.12M�©ZJ� ¥ Za� R *-,
Ç\[J[5Ç b©��3J24C5.1*�«g. R o~{$.1*-* b

O �
24m13J2}.=*-U���3JH?HB>?*-LIZ Ç\[J[1� `pÂ^3 R >?L4,%�
24m13J2p.1*-U ª 2M,�C1C ��3JH?HB>?*-LIbe�
H?.1*-*->B*-Cto~3J2+6I3J*59;>B*A�
CJ,�*K6�>?,IL���h�U-,�6I>?L4>?3J*A��uG.1L4,�U%.10K0-2M35.=687 b � �"B ! � ¹1º �*) _ !�¸&� 78����¹1º �@� ¸�·�º�º+�-,Y· � �8· 
 ·��\·M¹'!<���YZ
­ � Ç1§ _ �A¨1¨J[ ZG��.\m Ç\[J[J� b

O �
24m13J2�Z Ç\[J[1� `pÂ^3 R >?L4,��&2DmJ3J2Ib�)�0K0v3J2D9 R *K>B9fm<2M,I6�3JC1*->B9M>?3J*<>?*l6�3J{�0-HB,��<,I*�@Y>B2M3J*-{�,�*59ML�b
df* � !<����» � 
J¸$� _4_T_ � ZS0G.1C1,�L Ç#Ç�­ _ �{Ç#Ç¯]JÇ Zi��31249;H?.1*-U Z+) P Z�h R C R LD9 Ç\[1[J� b�hih}h}d
�
2M,�L4L�C=��7K,%��df�À�
24,�LMLIb

OQP ,�>B9M,�2IZ Ç\[J§�� ` P .�mY{$31*-U P ,I>B9;,I2�bph�H?3JC1>?6eo~312+U-,Io�. R HB9�24,�.1L43J*->B*-C-b _ !�¸&� 78����¹1º �@� ¸�·�º�º+�$/
,Y· � �8·�Z Ç\¨ � §LÇ �{Ç\¨5Ç Z Ç\[J§�� b

OQP 3JLM,I*YuKH R { ·�¸�¹1ºF»?Z Ç\[J[1¨ `p� . R H��vb P 31LM,�*�u-H R {�ZN�13J7-*�´�b�ÂT.1>B2MU Z�.1*-U:hiH?H?,I*:VX,Ijk,�H?H¬Z
,�U->F9;3J24L�b �
�G· � ��� 
 � ¹�5K¹Y·�!<�

�

 ·M¹:%'� � ,"�3� � ��� ¸f·�,'!4¹1¸�·^% �@� ¸�·�º�º+�-,Y· � �8·�Z½@13JH R {$,%d��

dMd8bk��df�w�&24,�L4L�Z ��.1{�u-24>?U-C1,1Z©��heZ Ç\[J[J¨ b
OQPSR LML4,�H?HT.=*-UWVX3J24@Y>BC-Z Ç\[J[J] `e�Y9 R .1249}�Kb PSR LML4,�H?HT.=*-UW�¡,I9M,�2+VX3J24@Y>BC-b _ !�¸�� 78����¹1º �@� ¸�·�º�º+�$/
,Y· � �8·

�
_ � �>%Y·�! � _ 5:5;!���¹����Yb&�
24,�*59;>B6�, �}.1HBHcZ �i0-0z,�2i�K.1UKU-H?, P >B@1,�2�Z©V}�KZ Ç\[J[5] b

O �A,I68�1,�2IZ Ç�[J§J§ `e� R UK>B9;7¼h�bX�Y,�68�1,I2�b �XLM, 31o�)i���
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