
���������	��

������������������
������! "���$#%��
����

&�')(+*-,�.)(0/214325"68797:6;58<�&�325=.)>@?@A+B�3DCE*-3�7GF*-H-1=3I<2(+H-,KJLAM'ONQPM(+H2P9RTS�68')>"U�6;54P
V 6;B�(W5"?"7:68HX?ZYT5=(W[X?".)>414326]\^H2NQA+547_(W?".O[`\ba�<�cdH-.Oe+6;54>".)?�fgA+Nih$(+H-H-3268.j7K<�kd6;547_(+HXf
lMmXnporq2sptut�sMq�vDw	xuoMt2x�sWy�nzo�v{s	|u|usr}-m8~�sMqr���p�2�py2|r�	qWt��+����w���xXy��M�pt��pyuyXo�sr�8t��b�us

���W�@�"���W�;�

ad.),-6;A01�Ar,-.)H-P�NQA+5�\^H	?@6;54H-6;?�(WB�B�').)1;(W?".OAMH�>�N�(+1�68>�7_(p�@A+5
143-(+')')68H2P+68>;� V *26�?@A�?"326�3-6;?@6;5"A+P+68H268.O?bf�A+Nd?"3-6�H26;?^�
� A+5"[�<�*->@6;5=> � .O?"3$e+6;5"f�,-.OS�6;5"68HX?](+1;1�68>">]U�(+H�, � .),2?"3�>
?@A�?"326K\^H	?@6;54H-6;? � (+HX?_?@ALU�6K>"(W?".)>@ -68,%Uuf�?"326{3-.OPM3r�
68>@?¡B�AM>4>".OU�'O6£¢X*-(+'j.O?�f{A+N¤?"3268.O5¡5"68(+'¦¥	?".)7_6�(WB-B�').)1;(W?".OAMHI�
§ P+AuAu,¨1�Au,-.jH2PL>"1432687_6{N©A+5_'j(8f+6;5"68,¨eu.),-6;AG(+>"[u>:NQA+5
7_(�ªr.j7_.O«8(W?".OAMH�A+N�?"3260>"*2Ur�@681�?".Oe+6¬er.)>"*�(+'­¢u*-(+').O?bfD(W?¡(
PM.Oe+68H�U�(+H-, � .j,2?"3I<iN©A+50>"1;(+')(WU�.j').O?�f�(+H�,®1�Ar,-.)H2P$1�AM70�
B�'O6�ª2.O?�f+�¯\�H°?"3-.j>g(W54?".)1;'O6+< � 6�,-.j>"1;*->">g(+H-,°6;eW(+')*-(W?@6
,-.±S�6;5"68H	?ZB�AM').)1;.O68>�N©A+5]')(zf+6;5"68, � (ze+68'O6;?¡eu.),-6;A`1�Ar,-.)H2P2�
§ 3268*254.j>@?".)1]A+NT?"3-6�(+1�?"*-(+'iU�.)?�54(W?@6�A+54.OPM.)H�(W?".)H2P_NQ5"AM7
AM*25].)7:B�'O687_68H	?"(W?".OAMH�<�?"326:,26;P+546;6�A+N�>"1;(+')(WU�.)'j.O?�f+<�(+H-,
?"326Geu.)>4*-(+'Z¢u*-(+').)?�f²A+N£?"326L1�Au,268,³er.),26;A�'O68(+,°*->g?@A
B-5"AMH2AM*-H�1�6]B�(W54(+7:6;?@6;5d>@6;?@?".)H2P:5"681�AM797:68H-,-(W?".OAMH�>;�
´GµM¶-·¬¸�¹pº�»X¼¤½­¾W¿	À�Á"À"ÂEÃzÄ�Â	À"Å�Æ�Ç�¾+ÃWÀ�È)À;É�Ê4ÅzÂWÄ©ËuÌWÆ�½�¾W¿+Í

À�ÁÎÄ©ËXÌ¬Ï2ÅWÈÐÄ�Ê;¿MÑ

Ò Ó±Ô �"��ÕrÖu×+�8�^ØÙÕ Ô

/u?@5"68(+7_.)H-PKeu.),-6;A�.)>]AMH269A+NÚ?"3-697:AM>@?EB�5"AM7_.)>".jH2P`\^Hr�
?@6;54H26;?0(WB-B�').)1;(W?".)AMH->EA+N�?"3-69N�*2?"*25"6+��ÛZ6;e+6;5"?"3268')68>">;<T(
7_(p�^A+5i,254( � U�(+1"[¡NQA+5�54(WB�.j,d,-6;B�'OAzfr7:68HX?­.)>�?"326�326;?@6;5"AW�
P+68H268.O?�f�A+N�?"326_\^H	?@6;54H-6;?;�{Ü�326`(ze�(+.j')(WU�'O6_U�(+H-, � .),-?"3
.)>¬(�7_(p�^A+5�B�(W54(+7_6;?@6;5£NQA+5£?"3-6`¢u*-(+').O?bf$A+N�5468(+'¦¥	?".)7:6
>@?@5"68(+7_.)H-P¬(WB-B�').j1;(W?".OAMH->;ÝÞ?"326�7:A+5"6�U�(+H-, � .j,2?"3:(8eW(+.)'±�
(WU�'O6+<M?"326�U�6;?@?@6;5¤?"326�¢u*-(+').O?bf¬A+N�?"326�er.),26;A2��ßÚ*-?¤(8eW(+.)'±�
(WU�'O6DU�(+H-, � .),2?"3�eW(W54.O68>�NQ5"AM7à*->@6;50?@A�*->@6;5z�®&ÚAMH->@6��
¢X*268HX?"'Of+<�(+H�68H�1�Au,268,�eu.j,26;A�>@?@5"68(+7�>"32AM*-'j,LU�69>"1;(+'±�
(WU�'O60N©A+5],-.OS�6;5"68HX?¡H26;? � A+5"[G1;(WB�(+1;.O?".O68>;�£Ü�3-.)>d.)>d5"68(+'±�
.O«;68,$?"325"AM*2PM3G')(zf+6;5"68,Geu.j,26;A`>@?@5468(+7_.)H2P2�EÜ�3-6£>"*2UI,-.O�

ázâ�ã�äÞåÐæ±æ±ç�è¤æ±é¡ê�é@ëQì@í©îÎé�ï¡é@ðÚñ�ò"ó�ì"çbæ�ôMåÐè4çQé�õ=ö"ö4÷børù­ú"é@ð=ûjü�â"øXùÞé@ëjç�ò4ý

er.)>".OAMH�A+N�(+H:68H-1�Ar,268,:,-(W?"(E>@?@5468(+7þ.)HX?@AE,-.±S�6;5"68H	?�')(zf	�
6;54>£68H-(WU�'O68>¬?"326D*->@6;5¬?@A$5"681�68.Oe+6Gÿ�.)H�?"326`.),-68(+'¤1;(+>@6��
6�ª2(+1�?"'Of�(+>�7£*-1=3®,�(W?"(�(+>�3-.)>���3-6;5£.)H-,�.Oeu.j,-*-(+'ÞNQ(+1;.)'j.±�
?".O68>�(+')')A � ��Ü�326�7:A+5"6�'j(8f+6;54>�54681�68.Oe+68,I<M?"326�U�6;?@?@6;5�?"326
¢u*-(+').O?bf`A+Ni?"326Eer.),26;A � .j')'�U�6+�
Ü�326_P+AM(+'TA+N�P+AuAu,®>"1;(+')(WU�.j').O?�fG'O68(+,->¬*->]?@A�>"68(W54143

NQA+5E(`P+AuAr,L')(8f+6;54.jH2PD?@68143-H-.j¢X*26+Ý¡H26 � (+'OP+A+54.)?"3-7_>dN©AW�
1;*->�AMH0?"326 V .)>41�5"6;?@6�J�(8e+68'O6;?ÚÜ­54(+H�>@N©A+5=7 ÿ V J³Ü��"�X\b?">
1�AMH->@?@5=*-1�?".OAMH³?"325"AM*2PM3³7�*-'O?".O5"68>"AM')*2?".OAMH²(+H�(+'Ofu>4.)>_5"6���-681�?">i?"326ÚN©5468¢X*268H�1�fE5"68>@AM')*-?".OAMHEA+N�3u*-7_(+H£er.)>"*-(+'	B�6;5"�
1�6;B-?".OAMH�Ý�'OA � 6;5¡N©5468¢X*268H�1;.O68>Z(W546£5"68>"AM'Oe+68, � 68')'�< � 3�.)'O6
3-.OPM3�N©5468¢X*268H�1;.O68>¬(W5"6gAMH-'Of�')AXAM>@68')f$5468>@AM'Oe+68,I�$h�A+5"6��
Aze+6;5z< � (ze+68'O6;?�¥	?@54(+H->"N©A+547_68,�1�AX6��`1;.O68H	?">].jH�?"3260>"1;(+'O6
>@B�(+1�6£1�AMH	?"(+.)H�H2A+?�AMH-')f`NQ5"68¢u*268H-1�fD.)H2NQA+547_(W?".OAMHI<rU�*-?
(+')>@A�.jH2N©A+5=7_(W?".OAMH�(WU�AM*2?:?"326{546;PM.OAMH%A+N¡?"326KA+54.OPM.)H�(+'
.)7_(WP+6¤?"3-(W?I?"326;f¡68H-1�Ar,26+�ÞÜ�3�.)>I7_.±ªr?"*25"6�A+NuN©5"68¢u*268H-1�f	¥
?".)7:6D.)H2NQA+547_(W?".)AMH®1;(+H%U�6D>"*-1;1�68>">@N�*-')')f$6�ªrB�'OAM.)?@68,�.jH
')(zf+6;5"68, � (8e+68')6;?G1�Ar,-.)H-P2� h�A+5"6;Aze+6;5z<£?"326 V J°Ü .j>
A+NE1�AM7:B�')6�ªr.O?bf	�:ÿ�
��"� ßÚAM*-H-,-(W5"f%B-54A+U�'O687_>:5468¢X*-.)5"6
>@AM7:6Ú1;'O6;e+6;5�,268(+').)H2P � .O?"3]?"326�68,2P+68>ÞA+N-(�>".OPMH�(+'��ÞÛZ6;e	�
6;5"?"3268')68>">;<�?"326 V J°Ü .)>£NQ(+>"?�68H-AM*2PM3�?@AG(+'j'OA � 5"68(+'¦¥
?".)7:6E(WB�B�').)1;(W?".OAMH�>;�
\^H_?"3�.)>T(W5"?".)1;')6 � 6Z,-.)>"1;*->4>�?"325"6;6�,�.±S�6;5468H	?¤'j(8f+6;54.)H-P

B�AM').)1;.O68>�NQA+5�( � (ze+68'O6;?�¥	68H-1�Ar,268,geu.),-6;A2��ß�(+>@68,9AMH_?"326
B�(W54(+7_6;?@6;54>:.)H2NQA+547_(W?".OAMH®54(W?@6+<�U�.O?�54(W?@6+<¤>"1;(+')(WU�.)').O?bf+<
(+H-,`3X*-79(+H_er.)>"*-(+'�B�6;5=1�6;B-?".OAMHI< � 6¡,26;e+68'OA+B`(£5"681�AM70�
7:68H-,�(W?".OAMH£(+1;1�A+5=,-.)H2Pd?@A � 3-.)143¬?"326�,-.±S�6;5"68H	?i*-H-.O?">­A+N
.)H2NQA+547_(W?".)AMHE(W5"6�,�.)>@?@54.OU�*2?@68,dAze+6;5�?"326�,�.±S�6;5468H	?­'j(8f+6;54>
A+N�?"326]er.),26;A_>@?@5"68(+7{�
Ü�3-.)>0(W5"?".)1;'O6{.j>£A+54PM(+H-.O«;68,²(+>:NQAM')'OA � >;� § NQ?@6;5_?"326

B-5"68>"68H	?"(W?".OAMH£A+N-5"68'j(W?@68, � A+5"[E.)H0/u681�?".OAMH�
u< � 6¤U�54.O6��-f
6�ªrB�')(+.)H0?"326ZB�3-.)')AM>@A+B�3XfEA+NI3-.O6;54(W541=3-.)1;(+'2er.),26;A£1�Au,-.jH2P
.)H /r681�?".OAMH��u�!/u681�?".OAMH	�®.)HX?@5"Ar,-*-1�68>:?"326�?"326;A+5"f%A+N
� (8e+68'O6;?d?@54(+H->@NQA+547_>�(+H-,K6�ªrB�')(+.)H->�3-A � � (8e+68')6;?d(+H-(��
'Ofr>".)>�(+H-,:>@frHX?"3268>".)>�(W5"6�U�68.)H2P¡.)7:B�'O687:68HX?@68,£er.)(¡ �')?@6;5
U�(+H2[r>;�iÜ�326T,-.)>41;*->">".OAMHdA+Nrer.),26;A�')(zf+6;54.)H2P�.jH£/u681�?".OAMH��

�



1�AMH->@?".O?"*2?@68>E?"3260[+6;54H268'�A+NÚ?"3-.)>¡(W5"?".)1;'O6+�£JL6_,268>"1�54.)U�6
?"326ZB�(W54(+7:6;?@6;54>�A+N­( � (8e+68'O6;?�er.),26;A�68H-1�Ar,26;58<r(+H-, � 6
,26;?"(+.)'2?"326Z,-.±S�6;5"68H	?�B�AM').j1;.O68>iN©A+5 � (ze+68'O6;?�¥	68H-1�Ar,268,9er.±�
,26;A�')(8f+6;54.jH2P � 3-.)1=3 � 6G6;e�(+')*�(W?@6�.)H¨?"3-6$NQAM')'OA � .)H2P2�
Ü�326g6�ªuB�6;54.)7_68H	?"(+'�>@6;?"*2B�A+N�AM*250.)7:B�'O687_68H	?"(W?".OAMH�.)>
,268>"1�54.OU�68,�.)H³/u681�?".OAMH��u���¡*-5_5"68>"*-')?">_.)H /u681�?".)AMH��
B-5"681�68,26�(�3268*254.)>"?".)1gN©A+5_?"3-6�(+1�?"*-(+'�U�.O?054(W?@6�A+N¡?"326
,-.±S�6;5"68H	?g')(8f+6;5=.)H2P�B�AM'j.)1;.O68>;����681�AM7_7:68H-,-(W?".)AMH->9NQA+5
?"326`1=32AM.)1�69A+N�B�(W54(+7:6;?@6;54>£.)H�')(zf+6;5"68, � (8e+68')6;?£er.),26;A
1�Au,-.jH2P�(W5"6�B-5"68>@68HX?@68, .jH /u681�?".OAMH��X���u� Ü�326�(W5"?".)1;'O6
1�AMH-1;')*-,268> � .O?"3K(+HKAM*2?"')AXA+[K.)H�/u681�?".)AMH��u�
 !#"%$ ��� " Ö'&$ÕW�)(
Ü�3-.)>�(W54?".)1;'O6¤,268(+'j> � .O?"3¬')(8f+6;5"68, � (8e+68'O6;?�er.),26;A�68H-1�Ar,r�
.)H2P�(+H-,E?"3X*->­6�ªuB�'OAM.O?">I �H�,-.)H2PM>�A+N268(W54').)6;5 � A+54[u>Þ.)H]?"326
(W5"68(dA+N�')(8f+6;5468,£er.),26;Ad(+'OP+A+54.O?"3�7_>;�­\^H+*-,/.r(dHX*�7¬U�6;5iA+N
?�fuB�.)1;(+'¤(WB�B-5"AM(+143-68>¬NQA+5¬')(zf+6;5"68,�er.),26;AK68H�1�Au,-.jH2P{(W5"6
,268>"1�54.OU�68, � 3-.)143D¥D>".)79.)')(W5�?@AgAM*25Z(WB-B�5"AM(+143{¥D1;(W5"54f
AM*2?g>41;(+').)H2P�.)H²?"326G>@B�(W?".j(+'Z,2AM79(+.)HI� Ü�3-6;f²1;(+H U�6
>@B�').O?E.jH	?@A�? � AG1;(W?@6;P+A+5=.O68>;Ý ÈO¾W¿	À�Á"À"Â103254 (+H-, Ï�¿WÁ^¾+Í6 Ä�ÂKÊ4ÅzÂWÄ©ËuÌ �7 (zf+6;5"68, V &�Ü (WB-B�5"AM(+143268>`?@54(+H->"N©A+547 ?"326{er.),26;A
>".OPMH-(+'�.)HX?@AK?"326:NQ5"68¢u*268H-1�fG,2AM7_(+.)HI�0cdH-').O[+6:1�AMHXe+68Hr�
?".OAMH-(+'�1�AM7:B-5"68>4>".OAMH$7:6;?"32Ar,->;<�?"326 V &�Ü 1�Au6��91;.O68HX?">
(W5"6$H-A+?`68HX?@5"A+Buf¨68H-1�Ar,268,³.)H¨(�>".)H2PM')6�>@?@6;B�<�54(W?"326;5
?"326;f9(W5"6d,-.)>@?@54.)U�*2?@68,0Aze+6;5�>"6;e+6;54(+'�'j(8f+6;54>;� § PM(+.)H`? � A
?�fuB�.)1;(+'�7:6;?"3-Au,->�1;(+H�U�6¡7_68H	?".OAMH-68,IÝ�ÿ � �¤\^HD?"326 È±¾+¿WÍ
À�Á"À"Â98=Á"À;:=<�À�Ë�Ê8Ä�À?> (WB-B�5"AM(+143K68(+1=3���@3��U�')Au14[_A+NÞ68(+1=3
.)7_(WP+6¬A+N�?"3-6¬er.),26;A9.)>�?@54(+H->@NQA+547:68,�*->".)H2P:?"3-6 V &�Ü]�
§ NQ?@6;5 � (W54,->;<X?"326Z1�Au6��91;.O68HX?">�(W546�¢X*�(+H	?".O«;68,9U�*2?T?"3-6;f
(W5"6$H-A+?`68HX?@5"A+Buf¨68H-1�Ar,268,³.)H¨(�>".)H2PM')6�>@?@6;B�<�54(W?"326;5
?"326;f�(W546�P+5"AM*2B�68,:.)HX?@AE>"*2U�>@6;?">�68(+1=3_A+N � 3-.)1=30.)>�?"3268H
68H	?@5"A+Buf�68H-1�Ar,268,²AMH (�,-.OS�6;5"68HX?_')(zf+6;58�
ÿA
B�£\^H²?"326
È±¾W¿	À;Á@À4ÂC:=<-¾WË�É�ÄEDz¾+É�Ä�ÅWË (WB-B-5"AM(+1=3%68(+143�U�')Au14[�A+N�68(+1=3
.)7_(WP+6£.j>�(+')>@A_?@5=(+H->@NQA+547:68,I� § NQ?@6;5 � (W54,->�?"326 V & 1�AW�
6��91;.O68HX?�.j>i¢u*-(+HX?".O«;68,0.)H�(d>4.)H2PM'O6Ú>@?@6;B:(+H-,�?"326�5"68>"*-'O?^�
.)H2P¬eW(+')*26¡.)>�68H-1�Ar,268,`.jH9?"326dU�(+>@6¡')(zf+6;58�Tß�*2?�.)H->@?@68(+,
A+N�¢u*-(+HX?".O«8.)H2PK?"3-6 § &
1�Au6��91;.O68HX?">£.jH�({>".)H-PM'O6:>@?@6;B�<
?"326:B-5"681;.)>4.OAMH�A+NÚ?"3260eW(+')*26:.)>dP+54(+,-*-(+'j'Of{B-5"A+P+5468>">@68,I�F A+5E6�ª2(+7:B�'O60.)H$?"326HG@YT5"A+P+5468>">".Oe+6JIXY¤RÚk¯>@?"(+H�,-(W54,LK* ��M .�<¬68(+1=3 § & 1�AX6��`1;.O68H	?G.)>�5"6; �H268, AMH-6�U�.O?�(W?�(
?".)7:6+� § 'O?"32AM*2PM3¨?"3-.)>:?@681=3-H-.)¢u*26�.j> � .),268')f�*->"68,¨.)H
?"326TJL6;U�<�?"326¤>"*�1;1�68>">".Oe+6�5"681�AMH�>@?@54*-1�?".OAMH¬.)>I¢X*�.O?@6�?".)7:6
1�AMH->"*-7_.jH2P2��Ü�326;546;N©A+5"6+<5* � .�,26; �H-68>¬($7:A+5"6gP+68H26;54(+'
(WB-B-5"AM(+1=3�1;(+')'O68, ½N03254 ��OZ6;5"6+< § &¯1�Au6��91;.O68HX?">:(W5"6
68H-1�Au,-68, � .O?"3�,z¥	U�.)?{(+1;1;*254(+1�f (+H-, >@B�'j.O?g.jH	?@A²NQAM*25
P+5"AM*2B�>;� Ü�326{ -5=>@?:P+5"AM*2B¨1�AMHX?"(+.)H->9?"326{?"32546;6{7:AM>@?
>".OPMH-.O �1;(+H	?�U�.O?">{A+N968(+143
1�Au6��91;.O68HX?;< � 3�.)'O6�?"326�5"6��

7_(+.)H�.)H2P9?"3-5"6;60P+5"AM*2B�>¡68H-1�Ar,260? � AKU�.O?">d68(+1=3I��R�(+143
P+5"AM*2B%.)>£?@54(+H->"79.O?@?@68,�AMH%($,-.±S�6;5"68HX?£')(zf+6;58� § ?£?"326
,2681�Ar,26;5:>".),26`?"326 § & 1�Au6��91;.O68HX?">:(W5"6g5"68(+>">@687£U�'O68,��
\�N�?"326�,2681�Ar,26;5�5"681�68.Oe+68>�AMH�'OfE?"326�U�(+>@6�')(zf+6;5¤(¡1�AM(W54>@6;5
.)7_(WP+6£1;(+H{>@?".)')'�U�6¡5"681�AMH->"?@54*-1�?@68,I�
Y¤fX5=(+7_.),¡68H-1�Ar,-.)H2P�(WB-B�5"AM(+143268>Þ(W5"6T -5=>@?I7:68H	?".)AMH268,

.)H	* �P.��QO�6;5"6+<�(�,2A � H�>"1;(+'O68,�e+6;5=>".OAMH�A+N�?"3-6_A+54.OPM.)H�(+'
.)7_(WP+6£.)>�1�Ar,268,KAMH{?"3-6EU�(+>@6¬'j(8f+6;58�ÚÜ�326E,2A � H->"1;(+'O68,
.)7_(WP+6Z.)>�?"3268H_*2B�>"1;(+'O68,0?@A¬.O?">TA+54.OPM.)H-(+'2>4.O«;6�(+H-,_1�AM70�
B�(W5"68,®?@A�?"3-6`A+54.)PM.)H-(+'��KÜ�326`,-.±S�6;5"68H-1�6`.j>¬1�Ar,268,�AMH
?"326Z68H-3-(+H-1�687:68HX?�'j(8f+6;58<u5"68>"*-')?".)H2PE.)H_(¬? � A�¥X')(8f+6;5�3�.±�
6;54(W541=3	f+�¤\�H:A+5=,26;5¤?@A�PM(+.)H97_A+5"6�?"3-(+H]�@*->"?T? � A�'j(8f+6;54>
?"3260(+'OP+A+54.O?"3�7 .)>Z5"681;*25=>".Oe+68'OfK5"6;B�68(W?@68,I�¡Ü�326£B�3-.)')AM>^�
A+B�3Xf9A+N�Bufu54(+7_.),`68H-1�Ar,-.)H2P�U�68(W54>�>".)7_.)'j(W54.O?".O68>�?@A0?"326
>@6;B�(W5=(WU�'O6�,-.)>"1�546;?@6 � (ze+68'O6;?¤?@54(+H�>@N©A+5=7
.)H0? � A¬,-.)7_68Hr�
>".OAMH�>;< � 3-.)1=3K.)>�,26;B�')Azf+68,{.)HD?"3�.)>�(W5"?".)1;')6+�
Ü�326:H26 � .)7_(WP+6_1�Ar,-.)H2PD>@?"(+H-,�(W54,HI	Y�RÚkR
 MSMSM *-�/.* �S� .0.)>�(+'j>@A¨U�(+>"68,!AMH ?"326 � (8e+68'O6;?G?@54(+H�>@N©A+5=7K� \b?

>"*2B�B�A+54?">­? � AE,-.OS�6;5"68HX?�1�AM7:B�AMH268HX?i?@5=(+H->@NQA+547_(W?".OAMH->8Ý
?"326 ÄQÁ=Á"À�Ã+À�Á�>=Ä�T;È)À�Ê=Å 6 ÏrÅWË�À;Ë�É`É�Á@¾WËU>V8�Å+Á 6 ¾+É�Ä�ÅWË .)>D.)7:�
B�'O687_68H	?@68,³er.)(�?"326 V (+*2U�68143�.O68>W,z¥	?"(WB#�S�8¥	?"(WB  �')?@6;5*-
%.�<d(+H-,¨?"3-6 Á"À�Ã+À�Á�>=Ä�T;È)À�Ê4Å 6 Ï2ÅWË�À�Ë�É9É�Á@¾WËU>X8;ÅWÁ 6 ¾+É�Ä�Å+Ë
*->@68>�?"326 V (+*2U�68143�.O68>9�z¥	?"(WB#���z¥	?"(WBL �'O?@6;58��Ü�326¬>@?"(+Hr�
,-(W54, � A+5"[r>�AMH_.j7_(WP+6�?".)'O68>8<M?"3X*�>�B�(W5"?".O?".)AMH->�?"326�A+54.)PW�
.)H-(+'­.)7_(WP+6¬.)HX?@A_U�')Au14[u>;��\b?�68H-(WU�'O68>�?"3-6£,26; �H�.O?".OAMHgA+N
5"6;PM.OAMH�>]A+N�.)H	?@6;5468>@?_ÿ��5�d\Y�"<Þ>@A{?"3-(W?¬1�6;54?"(+.)HZ�5�d\^>]A+N
?"326�.j7_(WP+6�1;(+H:U�6�1�Ar,268, � .)?"30U�6;?@?@6;5�¢X*-(+'j.O?�f+�\[¡*-(+H2�
?".O«8(W?".OAMHK(+H�,g(W5=.O?"3-7:6;?".)1Z68HX?@5"A+BXfg68H-1�Ar,-.)H2P£A+B-?".)7_.)«;6
?"326EAM*-?@B�*2?�U�.O?�>@?@5468(+7K�
\^H�* � 
%.�(¡5"68(+'¦¥	?".)7:6Z>@A+N©? � (W546Z.)7:B�'O687:68HX?"(W?".OAMH0A+N�(

>"1;(+')(WU�'O6£er.),26;Ag1�Au,-681�.j>�B-5468>@68H	?@68,��d\�?d5"68').O68>ZAMH$NQ(+>@?
>"*2U�U�(+H-,K �')?@6;54.)H2P0A+N�?"326£A+54.OPM.)H-(+'­.)7_(WP+6 � .O?"3{').)H-68(W5
B�3-(+>"6� �'O?@6;54>;�iÜ�326�NQAu1;*�>�A+N�?"3-.j>�(W5"?".)1;'O6�.)>�AMH:68HX?@5"A+Buf
68H-1�Ar,-.)H2P�54(W?"3-6;5­?"3-(+H]AMHE?"326�?@54(+H->@NQA+547KÝI?"3-6¤(+*2?"32A+54>
 �H-,g(W54.O?"3�7:6;?".)1d1�Au,-.jH2P£?@A:U�6¡(07_(p�^A+5�U�A+?@?"'O68H-681"[`.jH
5"68(+'¦¥	?".j7:6K(WB-B�').)1;(W?".)AMH->;��/uB�6;68,®.j>�.j7:B-5"Ape+68,®Uuf�5"6��
B�')(+1;.jH2P_?"3260(W54.O?"3-7_6;?".)1E1�Ar,-.)H2P`B�(W5"? � .O?"3�3-.)6;54(W54143�.±�
1;(+')'OfD>@?@A+5"68,{U�'OAr1"[D,2681�Au,�.)H2P2�
\^HW*-�/.2?"326Ú(+*-?"32A+54>�,268>"1�54.)U�6Ú(¡')(8f+6;5"68,0er.),26;Ad?@54(+H->@�

7_.)>4>".OAMHL>@fr>@?@687 U�(+>@68,LAMH�\^Y 7�*-'O?".j1;(+>@?;�9a¡.),26;AK68Hr�
1�Ar,-.)H2Pd.)>­,2AMH-6 � .)?"3E?"326�>"*2U-U�(+H-,E1�Ar,2681�,-68>"1�54.OU�68,¬.jH* � 
%.�<r(+H-, § 1�?".Oe+6¡Û�6;? � A+5"[9?@68143-H2AM')A+P+f_.)>T*->@68,9?@A£>".)PW�
H-(+'�?"3-69(8eW(+.)')(WU�')69').)H2[�U�(+H-, � .),2?"3->¡(+H-,L?@A�B�6;5"N©A+5=7
B�(+14[+6;?� �'O?@6;5=.)H2P:.)HD?"326¬7�*-'O?".j1;(+>@?�,-.)>@?@5=.OU�*2?".OAMH9?@5"6;6+�

] ^ Õ+�@Ø-_p���@Ø Õ Ô�` Õ��5a¤Ø " ���z���/bMØ �8� $dc Ø Ö " Õ+e�ÕrÖ	Ø Ô%f
&ÚAM7_7_AMH]eu.j,26;A�68H-1�Ar,-.)H2P�(+H-,E1�AM7_B-5"68>">".)AMH¡?@68143-H-.j¢X*268>
(+')'OA � ?"3-6®(+,-(WB-?".)AMH A+N:?"326�1�AM7:B-5"68>4>".OAMH!5=(W?@6�(+H-,






10 MBit/s 2 MBit/s 128 kbit/s

128 kbit/s

128 kbit/s

Sender

Receiver

 S

R1

R2

R3

R4

R5

base layer
enhancement layer 1
enhancement layer 2

1.5 MBit/s

10 MBit/s

Router

 1                      2

F .)PM*25"6 � Ý 7 (8f+6;5468,�,-(W?"(�?@5=(+H->"7_.)>4>".OAMH�.)H�($326;?@6;5"AW�
P+68H26;AM*->dH26;? � A+5"[���Ü�326¬>@68H�,26;5Z>@68H�,->�?"326£U�(+>@6¬')(zf+6;5
B�')*->T(+'j'-68H-3-(+H�1�687:68H	?Ú')(8f+6;5=>;�TR¤(+1=3`54681�68.Oe+6;5Ú1=32AuAM>@68>
32A � 7_(+HXf�')(zf+6;54>0326/��>"326D1;(+H�5"681�68.Oe+6D(+1;1�A+54,-.)H2P$?@A
?"326EU�(+H-, � .),2?"3g(8eW(+.)')(WU�')6+�

?"326;5"6;Uuf£A+N�?"326�¢X*-(+'j.O?�f£A+N�?"326�er.),26;A¡?@A]?"326]ÿ�H26;? � A+5"[g�
5"68>@AM*2541�68>¤A+N�(¬>".)H2PM'O6�5"681�68.)e+6;58�TÜ�3268>@6�?@681=3-H-.)¢u*268>�N�(+.)'
.ON�(_er.),26;A9.)>�?@54(+H->"79.O?@?@68,�>".j7£*-')?"(+H26;AM*->"'Ofg?@A`>"6;e+6;54(+'
5"681�68.Oe+6;54> � .O?"3L,-.±S�6;5"68HX?¡H-6;? � A+5"[L1;(WB�(+1;.O?".O68>;�0\^HGA+5@�
,26;5_?@A�>@AM'Oe+6K?"3�.)>0B-5"A+U�')687K<ih Ä�À�Á@¾WÁ@Ê h Ä�Ê4¾WÈ A+5 È±¾W¿	À;Á@À4Â
À�Ë�Ê=Å8ÂWÄQËXÌ >"1=32687:68>E3�(8e+69U�6;68HL,26;e+68')A+B�68,��_Ü�326:.),268(
A+N�?"3268>@6�>41432687:68>�.j>Þ?@A]68H�1�Au,26�er.),26;A¡>".OPMH-(+'j>iH-A+?iAMH�'Of
.)H	?@AKAMH-6:U�*2?].)HX?@A{>@6;e+6;54(+'T')(zf+6;54>;�:R¤(+1=3�')(zf+6;5�jlk�,26��
B�68H�,->­AMH�(+')'u'OA � 6;5T')(zf+6;54>mjon�p�qEqEqEp;j kVr#s <W?"3u*->�.O?Þ1;(+H0AMH�'Of
U�6],2681�Ar,268,D?@A+P+6;?"326;5 � .O?"3D?"3268>"6¡')A � 6;5�')(8f+6;5=>;�¤R¤(+1=3
')(8f+6;5d(+,-,->�?@A_?"326E¢u*-(+').)?�f9A+Ni?"326]?@54(+H�>"7_.O?@?@68,Der.),26;A2<
(+H-,G68(+143LB�(W5"?".)1;.OB�(+HX?d5"681�68.Oe+68>E(K1�6;5"?"(+.jHLHX*-7£U�6;5¡A+N
')(8f+6;54>8<Ú,26;B�68H-,�.)H2P{AMH²3�.)>0H26;? � A+5"[�5"68>@AM*2541�68>8� F .OPW�
*25"6 � ,2687_AMH->@?@54(W?@68>Z(+HK6�ªr(+7_B�'O6E>"1�68H-(W5=.OA2�
t &G�/_ "%$ " �5u���� Ô � ` ÕW�)vþ� Ô ÖWw	Ø $ � " �ix­� Ô (8�
§ � (ze+68'O6;?Ú.j>¤(E1�AM7:B�(+1�?�N�*-H-1�?".OAMH_?"3-(W?¤eW(+H-.)>"3-68>�AM*2?^�
>".),26�(£1�6;5"?"(+.)H9.jH	?@6;5"eW(+'���Ü�326�J°Ü²AWS�6;54>�3-.OPM3:?@687:B�AW�
54(+'¤'OAr1;(+').O«8(W?".)AMHLN©A+5£3-.OPM3LNQ5"68¢u*268H-1;.O68> � 3-.)'O60AWS�6;54.)H2P
P+AXAr,%N©5468¢X*268H�1�f�5"68>@AM')*-?".OAMH�NQA+5:'OA � NQ5"68¢u*268H-1;.O68>W*-�/.��
Ü�3-.)>£.)>E?"326`5"68(+>@AMH � 3XfL?"3269J°Ü¯.j>E68>@B�681;.)(+')')f � 68')'
>"*-.O?@68,%?@A�(+H-(+')fX«;6{'OAr1;(+'�eW(W54.)(W?".OAMH->:'j.O[+6K.)H%>@?".)')'�.)70�
(WP+68>�A+5d.)HDeu.j,26;AM>;Ý¤(_3�.OPM3u¥	NQ5"68¢X*-68H-1�f9B�(W54?�A+N�(+H�.)70�
(WP+6$ÿ�6+� P2�O<¤(�?@54(+H->".)?".OAMHLNQ5"AM7 1�AM'OA+5468,�NQA+5"6;P+5"AM*-H�,�?@A
U�')(+1"[£U�(+1"[uP+5"AM*-H�,y� � .)')'XU�6Ú(+H-(+')fX«;68,0Uuf¬>"32A+54?;<	3-.OPM3u¥
(+7:B�').O?"*�,26 � (8e+68'O6;?">8� 7 A � eW(W54.)(W?".)AMH->%ÿ�6+� P2�O<91�AM'OA+5
� .O?"3-.)H�?"326:>"(+7:60A+Ur�@681�??� � .)')'�U�60(+H-(+'Ofu«;68,GUuf�'OAMH2P2<
'OA � ¥X(+7_B�').O?"*-,-6 � (8e+68')6;?">;�
§ H�.j7:B�A+5"?"(+H	?�>@?@6;B%.)H�?"3-6g(WB-B�').)1;(W?".OAMH�A+N � (ze+6��

'O6;?�?"326;A+5"f�.jH�7�*-'O?".)7:68,�.)({(WB-B�'j.)1;(W?".OAMH->;<i?"326g?@54(+H->".O�
?".OAMH�NQ5"AM7 ?"3-6D79(W?"32687_(W?".)1;(+'Ú?"326;A+5"f®?@AG �'O?@6;54>;<�3-(+>
U�6;68H�B�5"68>@68HX?@68,�Uuf{h�(+'j')(W?z*-�%.i?"325"AM*2PM3$7�*-'O?".O5"68>"AM')*r�
?".OAMHI� § 7£*�'O?".O5"68>@AM'j*2?".OAMH](+H-(+'Ofr>".)>­.)>�.)7:B�'O687:68HX?@68,]eu.j(
3-.OPM3r¥	B�(+>">Z �'O?@6;54>�ÿ){ � (ze+68'O6;?">?��(+H-,G'OA � ¥	B�(+>">d �'O?@6;5=>
ÿ){ >"1;(+'j.)H2PDNQ*�H-1�?".OAMH->?�"� 7 A � ¥	B�(+>">¬ �'O?@6;54>]')6;?E(+')'�N©546��
¢u*268H-1;.O68>£B�(+>">£?"3-(W?:(W5"6gU�68')A � (�1;*2?�¥	AWS N©5"68¢u*268H-1�f+<
� 326;5468(+>¬?"326`5"687_(+.)H�.)H2PKNQ5"68¢X*-68H-1�f�1�AM7:B�AMH268HX?">£(W5"6
5"687:Ape+68,¨NQ5"AM7 ?"326�>".)PMH-(+'���Od.OPM3u¥	B�(+>">_ �')?@6;54> � A+5"[
er.)1�60e+6;54>"(r�¬\^H$?"3-.)>¡1�AMHX?@6�ªu?;<Þ?"326 � (ze+68'O6;?E?@54(+H->"N©A+547
A+N-(�>".)PMH-(+'M1;(+H£U�6�5468(+').O«;68, � .O?"3E(� �'O?@6;5�U�(+H2[¡er.)(�>"*�1Î�
1�68>">".)e+6¡(WB�B�').)1;(W?".OAMH�>TA+N­(|
z¥X143-(+H�H268'� �'O?@6;5ÚU�(+H2[_1�AMHr�
>".)>"?".)H2P¡A+NI3-.OPM3u¥	B�(+>4>�(+H-,_'OA � ¥	B�(+>">� �'O?@6;54>;Ýi?"326�,26;?"(+.)'
1�Au6��91;.O68HX?">ZA+N¤6;e+6;5"f{5"681;*25=>".OAMH�>"?@6;BG(W546£[+6;B-?¡(WB�(W5"?;<
(+H-,�?"326�5"681;*254>".)AMH�>@?"(W5"?">¡(WPM(+.)H � .O?"3�?"326£5"687_(+.)H-.jH2P
(WB-B-54A8ª2.)7_(W?".OAMHK1�Au6��91;.O68HX?">�A+Ni?"326E?@5=(+H->@NQA+547K�
} c Ø Ö " ÕW~��=� " ��Ø Ô�f
/r1;(+').jH2P_er.),26;A`,-681�Au,26;5=>�?"3-(W?¡(W5"6¬5=*-H-H-.)H-P_(W?d(9e�(W54.O�
(WU�'O6�U�.O?�54(W?@6�(+')'£NQ(+1�6%?"326�>"(+7:6�B-5"A+U�'O687KÝ!.ON:?"326
U�(+H-, � .),2?"3�(W?g(®>@B�681;.O �1K7:AM7:68HX?`.)>`H2A+?`>"*L�91;.O68HX?
NQA+5¬?"326`5"681�6;B-?".OAMH�A+N�(+')'T')(zf+6;54>;<i?"326`,-(W?"(�3-(+>E?@A�U�6
>"1;(+'O68,�.jH%68.O?"326;5:?"326K>@B�(W?".j(+'�,2AM7_(+.)H°ÿ�.�� 6+�O<�,-.)>"1;(W5=,r�
.)H2PG1�Au6��91;.O68HX?">_.)H�>@B�(W?".)(+'Ú5"68>@AM'j*2?".OAMHy�"<T.)H�?"326D?".)7_6
,2AM7_(+.jH ÿ�.�� 6+�O<�,-.)>"1;(W54,�.)H2P%N©5=(+7:68>?�"<¬A+5G.)H!(³3XfXU-5=.),
>@B�(W?".j(+'¦¥	?@687:B�A+54(+'­79.±ªu?"*-5"6�*��/.���\�H�?"3-.)>�B�(WB�6;5 � 6£N©AW�
1;*->dAMHG>@B�(W?".)(+'j'Of{>"1;(+'O68,$er.),26;A2�]Ü�326£eu.),-6;Ag>@68¢u*268H-1�6
.)>�?"3X*->�5"6;PM(W54,268,$(+>�(`>@68¢u*268H-1�6¬A+NT>"?".)')'�.)79(WP+68>;<�(+H-,
?"326 V J³Ü .)>�B�6;5"N©A+5=7:68,DAMH{68(+1=3�>".)H-PM'O6].)7_(WP+6+�
\^H ?"326�eu.),-6;A � (ze+68'O6;?$1�Ar,-.)H-P�B-5"Ar1�68>">;<](+H-, ?"326

>"*2U�>@68¢X*-68H	?G1;')(+>">".) �1;(W?".OAMH A+N_?"326%.)H2NQA+547_(W?".OAMH .)HX?@A
,-.±S�6;5"68HX?�')(zf+6;54>;<r?"326dN©AM'j'OA � .jH2P£>@?@6;B�>�3-(ze+6]?@A£U�6ZB�6;5"�
NQA+547:68,IÝ ¾WË�¾WÈÐ¿%>ÎÄo> <W.�� 6+�O<p?"326T1;(+'j1;*-')(W?".OAMH]A+Nu?"326 � (8e+68')6;?�¥
?@54(+H->"N©A+547_68,¬,-(W?"(r< ÈO¾W¿	À�ÁÎÄ©ËXÌ <+.�� 6+�O<�(Z>@?@54(W?@6;P+f]?@Ad(+>">@68>">
?"326 � (8e+68')6;?i,-(W?"(�.)H],2681�5"68(+>".jH2P�A+54,26;5­N©A+5­3u*-7_(+HEB�6;5"�
1�6;B-?".OAMH�<­(+H-, >Î¿�Ë�É h À�>ÎÄo> <Þ.�� 6+�O<Þ?"326_(WB-B�').j1;(W?".OAMH$A+N�?"326
.)HXe+6;54>@6 � (ze+68'O6;?D?@54(+H->@NQA+547 ?"3�(W?95"68>"*�'O?">9.)H²?"326�,26��
1�Ar,268,Ler.),26;A2�9Ü�3-68>@6:?"325"6;6_>@?@6;B�>¬(W5"6_,2687_AMH->@?@54(W?@68,
.)H F .OPM*2546�
u�
}�� Ò � �z���Pv " � " ���
§ � (8e+68')6;?�¥	68H-1�Au,-68,!er.),26;A%3-(+>DHX*-7_6;5"AM*->gB�(W54(+7:6��
?@6;54>;ÝG143-AM.)1�6�A+N¡?"326 � (ze+68'O6;?` �'O?@6;54>;<�,2681�AM7:B�AM>".O?".)AMH
,26;B-?"39A+N�?"326Z(+H-(+')fu>".j>�ÿ�.�� 6+�O<rHX*-7£U�6;5TA+NI5"681;*25=>".OAMH->�AMH
?"3260'OA � ¥	B�(+>">Z �'O?@6;5"68,�B�(W5"?dA+N�?"326�>4.OPMH-(+'��"<�5"681;*254>".)AMH
?�fuB�6�ÿ�>"?"(+H-,-(W54,`A+5ÚH-AMHu¥X>@?"(+H-,-(W5=,y�"<u(+H�,`')(zf+6;54.)H2P£B�AW�
').)1�f+�\�dUuer.OAM*->"'Of+<+?"3-6�7:AM>@?¤.j7:B�A+5"?"(+H	?�.)H-N©A+5479(W?".OAMH0A+N

�



analysis layering synthesis

F .)PM*25"6z
uÝ�Ü�326¬B-54Au1�68>">ZA+NT')(zf+6;5"68,$eu.),-6;A � (8e+68'O6;?]1�Ar,-.)H2P2Ý�?"3260(+H-(+'Ofr>".)>£ÿ�326;5"6+Ý�,2681�AM7:B�AM>".O?".)AMH�.)HX?@A+�9'O6;e+68')>ZA+N
5"681;*254>".)AMHy�Þ.)>�NQAM')'OA � 68,9UXf_(¬>"*2UI,-.Oer.)>".OAMH�.)HX?@A£,-.OS�6;5"68HX?¤')(zf+6;54>;�TÜ�3-6�>@fuHX?"3268>".j>TA+NI?"326 � (8e+68')6;?Ú1�Au6��91;.O68HX?">Ú �H-(+')'Of
5"68>"*-'O?">�.jHK?"326E,2681�Ar,268,Ker.),26;A_>@68¢u*268H-1�6+�

(Keu.j,26;AK3-(+>]?@A{U�6:>@?@A+5"68,®.)H$?"326_U�(+>@6_'j(8f+6;5�jXnW<­(+H-,
'O68>">¬.j7:B�A+5"?"(+H	?E.jH2N©A+5=7_(W?".OAMHL3-(+>¬?@A�U�6_>@?@A+5"68,®>@?@6;B2�
� .)>@6d.)H:?"326d68H-3-(+H-1�687_68H	?�')(8f+6;5=>�j k ��ß�*2?Ú?"326 Á@¾WËU��Ä©ËuÌ
A+N�?"326D.)7:B�A+5"?"(+H-1�6`A+N�?"326D.)H2NQA+547_(W?".)AMH®,26;B�68H-,�>EAMH
?"326¬')(zf+6;54.)H2P:B�AM').)1�f+�

}��  ~W��� " ��Ø Ô%fW� Õ $ Ø �8Ø " ��Õ `�� &�u
Ü�326D')(8f+6;54.jH2P�A+N � (ze+68'O6;?�¥	?@54(+H->@NQA+547:68,¨,-(W?"(G1;(+H®U�6
1;(W5"54.O68,DAM*2?�(+1;1�A+5=,-.)H2P0?@A:?"326]NQAM')'OA � .)H2P�B�AM').)1;.O68>dÿ�>@6;6
(+')>@A F .OPM*2546��B�"���Å+ÈÐÄ�Ê;¿'������ÈOÅ8Ê?�%��Äo>8À8Ñ \^HK/r681�?".OAMH+� � 6E3-(ze+6E7:68Hr�
?".OAMH268, ?"3-(W? � .)?"3 � (8e+68'O6;?K,2681�AM7:B�AM>".)?".OAMHI<�?"326�')A �
>"1;(+'O68>].)H�?"32607£*-')?".)>"1;(+'O6�(+H-(+'Ofr>".)>d(WB-B-5"Azªr.)79(W?@6£U�68>@?
?"326LN©5468¢X*268H�1;.O68>D?"3-(W?�(W5"6�7_AM>@?{.)7:B�A+5"?"(+HX?DN©A+5�3u*r�
7_(+HKer.)>"*-(+'�B�6;541�6;B-?".OAMH���&ÚAMH->@68¢u*268HX?"'Of+<2?"326E')(zf+6;54.)H2P
(+H-,¬.O?">Þ5"68>@B�681�?".Oe+6�>@fuHX?"3268>".j> � A+5"[Ú�@*�>@?�?"326�A+?"326;5 � (8f
5"AM*-H-,IÝ�?"3260'OA � ¥	B�(+>">d �'O?@6;5468,�B�(W54?">Z(W5"60>@frH	?"3-68>".O«;68,
 -54>@?;<i(+H-,�.ONÚ?"326;5"69.j>E>@?".)')'�1;(WB�(+1;.)?�fLNQA+5¬N�*25"?"326;5E>@frHr�
?"3268>".)>;<p?"326¤3-.)PM3u¥	B�(+>">� �')?@6;5"68,]U�'OAr1"[r>I(W5"6¤>4*-1;1�68>">".Oe+68')f
.)H-1;')*-,-68,g.jHD?"326¬,2681�Ar,-.)H2P0B-54Au1�68>">8���Å+ÈÐÄ�Ê;¿��B����¾/�WÄ 6 < 6 Ê4ÅzÀ��¨Ê;Ä�À�Ë�ÉV>;Ñ �¡H26T1�AM*�'),]1;')(+.)7
?"3-(W?¡?"3260B�3-.)'OAM>"A+B�3	fDA+NÚ( � (8e+68'O6;?£,2681�AM7:B�AM>".O?".OAMH$.)>
?@A�1�AMH-1�68HX?@54(W?@6]?"326Z68H26;5"P+f:A+N­(£>".OPMH-(+'Þÿ�(+H-,`?"3X*->�?"326
.)H2NQA+547_(W?".OAMHG7:AM>@?].)7_B�A+54?"(+H	?¡?@A{3u*-7_(+H$B�6;541�6;B-?".OAMH
A+N2eu.),-6;A���.)H]?"32AM>"6�1�Au6��91;.O68HX?">Þ.)HE?"326¤?".)7_6Î¥X>"1;(+'O6�79.±ªX�
?"*25"6¡A+N­?"326 � (8e+68')6;?�,2AM7_(+.)Hg?"3-(W?�3-(ze+6¬7_(�ª2.)7_(+'�(WU2�
>@AM')*2?@6�eW(+')*26+<XH2AE7_(W?@?@6;5 � 326;5"6�?"3268>"6�1�AX6��`1;.O68H	?">�(W5"6
'OAu1;(W?@68,L.jH�?"326 � (8e+68'O6;?�¥	?@5=(+H->@NQA+547:68,L>@B�(+1�6+�0&ÚAMH->@6��
¢X*268HX?"'Of+<W?"326Ú')(8f+6;54.jH2P�>"32AM*�'),E'OAuA+[¡N©A+5Þ?"326�1�Au6��91;.O68HX?">
� 32AM>@6�(WU�>@AM')*2?@6¬e�(+')*-6¬.)>�(WU�Aze+60(91�6;54?"(+.)H{?"325468>"32AM'),I�
/r*2U�>@68¢u*268HX?�')(8f+6;5=>Þ(W5"6¤ �')'O68, � .)?"3]?"326�,�.±S�6;5468H-1�6T,-(W?"(
(W?�.)H-1�5"68(+>4.)H2P0?"325"68>"3-AM'),->;���Å+ÈÐÄ�Ê;¿W�����GÄl�+É�<rÁ"À=�£È±ÅS���ÎÏr¾%>�>ZÏ�È�<d> 6 ¾��+Ä 6 < 6 Ê4ÅMÍ
À��¨Ê;Ä�À�Ë�ÉV>�Ñ § 1�AM7:B-54AM7_.)>@6 � AM*-'j,{U�6E?@AD(+' � (zfu>¡>@frHr�
?"3268>".O«;6�?"3-6�'OA � ¥	B�(+>">K �'O?@6;5468, B�(W5"?KA+N0(�er.),26;A!ÿ�?@A
U�6$B�*2?K.)H³')(zf+6;5Qjon%�"<¡(+H-,°.ON]U�(+H-, � .),2?"3¨(+'j'OA � >8<�?@A

(+,-,£>"*-1;1�68>">".)e+68'OfE1�AX6��`1;.O68H	?"> � .)?"3E3-.OPM3£(WU�>@AM')*2?@6�e�(+'O�
*268>;<uH2A£79(W?@?@6;5 � 326;5"6�?"326;f_(W546Z>".O?"*�(W?@68,9.)H:?"3-6Z>"1;(+'O6
>@B�(+1�6+�
JL6�3-(ze+6�.)7:B�'O687_68H	?@68,£?"326Ú?"325"6;6ÚB�AM'j.)1;.O68>�(+H-,0,-.j>^�

1;*->">�?"326E5"68>"*�'O?">�.)H�/u681�?".OAMH��X�
}�� ] � �8� $ �M�+Ø $ Ø �A�
Ü�326`?"325"6;6g')(8f+6;54.jH2P�B�AM').)1;.)68>]B-5"68>@68HX?@68,�(WU�Ape+6K,-.±S�6;5
>@?@5"AMH-PM'Of_.)H:P+54(+Hu*-')(W5=.O?�f+�TÜ�3-6 T;ÈOÅ8Ê?�%��Äo>8À B�AM').)1�f0.)>T?"326
1�AM(W54>@68>"?£AMH26+���¡H26_U�')Au14[LA+N�,2681�AM7:B�AM>".O?".OAMH®'O6;e+68' �
1�AMHX?"(+.)H-> ��  ��¡¢
S�P£ A+NT.)H-N©A+5479(W?".OAMHI<�(9U�'OAr1"[KA+NT,26��
1�AM7:B�AM>".O?".)AMH�'O6;e+68'¤
`1�AMH	?"(+.jH-> �� d� �'¡¥�dq�
S�P£g<Þ(+H-,�(
U�'OAr1"[9A+N­'O6;e+68'¦�¬1�AMHX?"(+.)H-> ��  �%�§¡ � q��S�S
S�P£ A+N�?"3-6¡.jHr�
NQA+547_(W?".OAMHI� &ÚAMH�>@68¢X*-68H	?"'Of+<d?"326LP+54(+Hu*-')(W5=.O?�f A+N£?"326
U�'OAr1"[ � .)>"6G'j(8f+6;54.)H-P²B�AM').)1�f .j>D5"68>@?@54.)1�?@68,!?@A¨?"326�.jHr�
NQA+547_(W?".OAMHL'O6;e+68'j>����P£g<¨� M £D<¨
S�P£g< � �u�����P£g< � 
u���P£g<�u��
S�P£g<P�2���S�P���P£D<B�u� � 
S�P£g< � ���S�S
S�P£g<O���;�8ÿ�>@6;6�Üi(WU�'O6 � �"�
J°3-.)')6�B�AM').)1�fz
¡.)>�(+')7:AM>@?T.)H- �H-.O?@68>".j7_(+')'Of¡>"1;(+')(WU�')6+<

?"326�79.±ªu68,²B�AM'j.)1�f®5468¢X*-.)5"68>0?"3-(W?9?"3-6{B�6;541�68H	?"(WP+6�A+N
.)H2NQA+547_(W?".)AMH�U�69(W?0'O68(+>@?0(+>£3-.)PM3�(+>£?"326g>4.O«;69A+N�?"326
'OA � ¥	B�(+>">� �'O?@6;5"68,9B�(W5"?�A+NI?"326Z>".)PMH-(+'��iJ³3268H`?"326ZB�6;5"�
1�68HX?"(WP+69.)>d6�ªr(+1�?"')f�(+>]3-.OPM3$(+>d?"326:'OA � ¥	B�(+>">¡ �'O?@6;5468,
B�(W5"?;<u?"326d7_.±ªr68,_B�AM').)1�f0.)>¤.j,268H	?".j1;(+'-?@A�?"326�U�')Au14[ � .j>@6
B�AM').)1�f s �
§ H2A+?"326;5­B�3268H2AM7:68H-AMHE>"3-(+')'W>"3-A+5"?"'Of�U�6T7:68HX?".OAMH268,�Ý

?"326�eu.)>4*-(+'M¢u*-(+').O?bfZA+N2B�AM').)1;.)68>©
�(+H-,z��,26;B�68H-,->­3-.OPM3-'Of
AMHg?"326¡,2681�AM7:B�AM>".O?".OAMH`,26;B-?"3`A+N�?"326¡.)7_(WP+6+�TÜ�3�.)>T5"6��
>"*-')?">_NQ5"AM7 ?"3-6�N�(+1�?`?"3�(W?g1�Au6��91;.O68HX?">K.)H¨( � (8e+68'O6;?
>@B�(+1�6 � 326;546£H2AD,2681�AM7:B�AM>".O?".)AMH�3-(+>dU�6;68H{6�ªr681;*2?@68,I<
ÿ�A+5EAMH-')f$(De+6;5"f$5"AM*2PM3�AMH26��Z>@?".)'j'Þ1�AMHX?"(+.)H�?@AuA�7�*-143
'OAr1;(+').O?bf¡.jH2N©A+5=7_(W?".OAMHI� § 'OA � .)H2NQA+547_(W?".OAMHEB�6;5=1�68H	?"(WP+6
NQA+5Ú>@frHX?"3268>".)>Ú7_.OPM3X?¤?"3268H`5"68>"*�'O?�.)H`7_(+HXf9.)7_(WP+6dB�.±ªu�ª�«�¬;­¯®¦°�± ²¯³/­¯´Uµ·¶ ¸º¹¯»º¸·¼z½ ´�¾l¿Y´EÀSÀXÁY²�´l½ Â�²�Ã)Ä=ÀXÁY²�± Ã�ÅPÆÇ°Y­º´l´PÈ?± Ào²�Él²�Ê¦°�­¯ÉEÀÃ¯Ä�ÀoÁY²�½ ®¦­¯Ëº²d½ Ì©ÀoÁYÉl²�²dÊY²�Í�Ãº®¦°?Ã¯´o½ ÀX½ ÃºÌ#± ²�Î·²�± ´%Ï�­¯Ì�Ê©ÌYÃg­¯Ê�ÊY½ Ào½ ÃºÌY­º±Y½ Ì;Ä�ÃºÉEÐ®¦­¯Ào½ Ã¯Ì¦½ ´P­º± ± ÃAÅP²�Ê#Ï�ÀoÁY²dÉl²�´l¿�± Ào´�Ã)Ä=°?Ãº± ½ Í�ÑNµ�­ºÉl²�½ ÊY²�Ì·Ào½ Í�­º±ÇÀoÃLÀXÁY²dÉl²�´l¿Y± Ào´Ã¯Ä�°?Ãº± ½ Í�Ñ�Ò�­ºÍ�Í�Ã¯ÉoÊY½ ÌYËmÀoÃ�ÀoÁY²�Í�Ã¯Ì�´EÀoÉl¿�Í�Ào½ Ã¯ÌÓ´lÍVÁY²�®¦²\Ô�´l²�²�Õ�­ºÖY± ²¤µº×P± ­º´EÀÍ�Ãº± ¿�®¦Ì�ØXÙ

�



Ô�­·ØÛÚ%Ãº± ½ Í�ÑÓµºÙ¨ÜP± ÃÇÍXÝ·Åd½ ´l²¯³#ÞßÌ;ÐÎ·²�Él´l²�Ã¯ÉlÊ�²�ÉyÃ)Ä�ÀoÁ�²¨Ê�²�Í�Ã¯®¦°?Ã¯Ð´l½ Ào½ ÃºÌ?Ù Ô�Ö�ØyÚ%Ãº± ½ Í�Ñi»·Ù�àm­¯¬;½ ®g¿�®1Í�Ã¯Ð²�áNÍ�½ ²�Ì·Ào´V×\ÌYÃ|®¦­¯ÀlÀo²�ÉâÅBÁY²�Éo²ÀoÁY²�Ñ�­¯Éo²L± ÃÇÍ�­)Ào²�Ê�Ù Ô�ÍAØÛÚ%Ãº± ½ Í�Ñ�Ò·Ù�àm½ ¬ÇÀo¿YÉo²¯³y± Ã�ÅPÆ°Y­º´l´LÈ?± Ào²�Él²�Ê�°�­¯ÉEÀg°Y± ¿Y´L®¦­¯¬;½ Ð®g¿�®JÍ�ÃÇ²�áNÍ�½ ²�Ì·Ào´VÙ
F .)PM*25"6R�uÝ 7 (zf+6;54.)H2P0B�AM').)1;.O68>¤A+NÞ( � (8e+68'O6;?�¥	?@54(+H�>@N©A+5=7:68,{.)7_(WP+6 � .)?"3`,2681�AM7_B�AM>4.O?".OAMHD,26;B-?"3W�u�TÜ�326¡.)H2NQA+547_(W?".)AMH
B�6;5=1�68H	?"(WP+6�.)>�>@6;?�?@A'�Uq��S�P���P£ ÿ�.�� 6+�O<#�0U�'OAr1"[r>?�"�

Ô�­·ØdãU²�Í�Ã¯®¦°?Ãº´l½ Ào½ Ã¯Ì¨ÊY²�°;ÀXÁ�ä§µ¯Ù Ô�Ö�ØBãU²�Í�Ã¯®¦°?Ãº´l½ Ào½ Ã¯Ì¨ÊY²�°YÀoÁ�äz»ÇÙ
F .)PM*25"6z�2Ý F 54(+7:6J
 � A+NT?"326�?@68>@?]>@68¢u*268H-1�6|K+1;(W5YKr<­,2681�Ar,268, � .O?"3�?"326�'j(8f+6;54.)H-P9B�AM').)1�f�
`(W?��dq�
S�P£ A+NT?"3260.)H2NQA+5@�
7_(W?".OAMHI��ÿ�(d� � (+>¡>@fuHX?"3268>".)«;68,�(WNQ?@6;5 ÅWË�À ,2681�AM7:B�AM>".)?".OAMH�>@?@6;B­<iÿ�U¦� � (+>¡>@frHX?"3268>".O«;68, � .O?"3�?"326�>4(+7:6�(+7_AM*-H	?ZA+N
.)H2NQA+547_(W?".OAMHI<rU�*-?�(WN©?@6;5 É��¤Å ,2681�AM7:B�AM>".)?".OAMHK>@?@6;B�>;��Ü�326]A+54.OPM.jH-(+'�.)7_(WP+6¬.)>�>432A � H�.)H F .OPM*25"6��Kÿ�(d�"�
68')>iA+U-?"(+.)H-.)H-P�H2A¡.)H2NQA+547_(W?".OAMH£(W?�(+'j'X(+H-,£?"3u*->�>@?"(8fr.)H2P
P+54(8f{.)H�>@?@68(+,Lÿ�>@6;6 F .OPM*-5"6����"�
å ædç��B" ��Ø�v "+Ô �@� $U��" �4× �
F A+5�AM*25�')(zf+6;5"68,Der.),26;A01�Au,2681W< � 6]3-(ze+6E.)7:B�'O687_68H	?@68,
(`7:A+?".)AMHu¥ � (ze+68'O6;?]68H-1�Ar,26;5](+H-,$,2681�Au,-6;5ZNQA+5].)7_(WP+68>
.)HD&�\ F ÿ 2�Å 6z6 ÅWË�è=Ë�É�À;Á 6 À4ÂWÄ�¾MÉ�À�é­ÅWÁ 6 ¾MÉ �TNQA+547_(W?ÚAMH
( 7 .)Hu*rªD7_(+143-.jH26+�TÜ�326E1�Ar,-.)H2P_'j(+H2PM*-(WP+6E.)>Z&âêëê��
JL6�3�(8e+6¤.)7_B�'O687:68HX?@68,](+')'WA+5"?"32A+P+AMH�(+' V (+*2U�68143-.)68>

� (ze+68'O6;?¬ �')?@6;54>¡N©54AM7  �'O?@6;5E'O68H2P+?"3ì
Gÿ�OZ(+(W5£ �'O?@6;5���?@A
 �'O?@6;5�')68H2P+?"3�� M ÿ V (+*-U�681=3-.O68>�¥d
 M �"� F A+5�U�AM*-H�,-(W5"f
?@5"68(W?"7:68HX?;< � 6¬3-(ze+6£.)7:B�'O687:68HX?@68, Ê;ÄQÁ^Ê=<rÈ±¾WÁ�Ïr¾MÂMÂ+Ä©ËXÌ <
.�� 6+�O<¤?"326K7_.j>">".)H2P$>".OPMH-(+'ÚeW(+')*268>0AMH%AMH26D68,2P+6KA+Nd?"326

>".OPMH�(+'�(W5"69?"(W[+68H�N©5"AM7 ?"326:A+?"326;5£68,2P+6+�gÜ�3-.)>].)>¡?"326
AMH-'Of�B�(+,-,�.)H2PE>@?@54(W?@6;P+f:?"3�(W?�,2Au68>¤H2A+?�KWU�'OA � *2BÛK¡?"326
� (8e+68'O6;?g,2AM7_(+.)HI�í�¡*25:?@68>"?9>@68¢u*268H-1�68>_1�AMHX?"(+.)H	
S
S�
1�AM'OA+5�NQ54(+7:68>;��Ü�326Z? � A:,-.)7:68H->4.OAMH-(+' V J°Ü°3-(+>�U�6;68H
5"68(+').)«;68,£er.)(Z?@68H->@A+5�B-5"Ar,-*-1�?;ÝÞ(+')' V (+*-U�681=3-.O68> � (8e+68'O6;?
 �'O?@6;5=>­(W5"6�>@6;B�(W54(WU�'O6+<+>@AZ?"3�(W?Þ?"326�
z¥X, V J³Ü�.j>­.)7:B�'O6��
7:68HX?@68,�UXfL �')?@6;54.)H2P{?"3-69NQ54(+7:68> � .O?"3�?"3-6g'OA � ¥	B�(+>">
 �'O?@6;5£ÿ�5"68>@B��-3-.)PM3u¥	B�(+>">� �'O?@6;5��T -54>"?�32A+54.O«;AMHX?"(+')'Of+<-(+H-,
?"3268H�e+6;5"?".)1;(+')'Of+�{Ü�326_5"681;*25=>".OAMH�3-(+>¬AMH-'OfGU�6;68H�1;(W5@�
54.O68,�AM*2?¡AMHG?"3260B�*25468'OfK'OA � ¥	B�(+>">¡ �'O?@6;5"68,�B�(W5"?:ÿ�.�� 6+�O<
H2AMHu¥X>"?"(+H-,-(W54, ,2681�AM7:B�AM>".O?".OAMH¦�"� § >�?"326®5"681;*254>".)AMH
>@?@A+B�> � 3268H�?"3260'O68H2P+?"3{A+N¤?"326 � (8e+68'O6;?�¥	?@5=(+H->@NQA+547:68,
>".OPMH�(+'­5"68(+1=3268>d �'O?@6;5¡'O68H2P+?"3I<�AMH-'Of��95"681;*25=>".OAMH->Z3-(8e+6
U�6;68HDB�AM>">".OU�')6�NQA+5�?"326E'OAMH2P+6;5 V (+*2U�681=3-.O68>� �')?@6;54>;��Ü­A

�



P+6;?�1�AM7:B�(W54(WU�'O6]5"68>"*-')?">;< � 6E3-(ze+6¬>@?@A+B-B�68,D5"681;*-54>".OAMH
N©A+5 ¾+È©È  �'O?@6;5=>�(W?�?"3-.)>�')6;e+68'��

î !#" �=× $ ���
§ P+AXAr,$eu.j,26;A`1�Ar,-.)H2Pg>"143-687:6:(+>@[u>dNQA+5¡U�68>"?Z>"*2U2�^681Î�
?".Oe+6®¢u*-(+').O?bf (W?�(²PM.)e+68H 1�AM7:B-5468>">".OAMH 54(W?@6+��/r.)H-1�6
>"*2Ur�@681�?".Oe+6¤?@68>"?".)H2PZ.j>Ie+6;5"fE')(WU�A+5^¥X.)HX?@68H->".)e+6+<p?".)7_6¤1�AMHr�
>"*-7_.)H-P2<�(+H-,�3�(W54,{?@A`6;e�(+')*�(W?@6+<�68(W54'j.O6;5�5"68>"68(W54143$3-(+>
(W?@?@687:B-?@68,²?@A�,-6;eu.)>"6gB�(W54(+7:6;?@6;54>:?@A®(+*2?@AM7_(W?".)1;(+')')f
6;e�(+')*�(W?@6L?"326GB�6;5=1�6;B-?"*-(+'¡¢X*�(+').O?�f A+N£(�er.),26;A2�ïOd*r�
7_(+H�er.)>"*-(+'TB�6;5=1�6;B-?".OAMHLA+N�(�eu.),-6;A�>@68¢u*268H-1�69.)>£>@?".)')'
H2A+?0?@A+?"(+')'Of�*-H�,26;54>@?@AuAu,���\�?£B�5"Aze+68>:H26;e+6;54?"3268'O68>">�?@A
U�6ge+6;5"f�>"68H->".OU�')6_?@AG68,2P+68>0(+H-,ðKWA+Ur�^681�?">YKr��Ü�3269er.±�
,26;Ag7_6;?@54.)1£B-5"68>@68HX?@68,G.)Hì* � �S.�.)>d*->@68,$(+>¡(g>"?"(+H-,-(W54,
N©A+5¡7_(+HXf{6;e�(+'j*-(W?".OAMH->;� § H2A+?"326;5]>@A+B�3-.)>@?".)1;(W?@68,�7:6;?^�
54.)1£N©A+5¡(+*2?@AM7_(W?".)1�er.),26;AD(+>">@68>">47:68H	?].)>ZB-5"68>"68H	?@68,G.)H* � �%.��:JL693-(ze+69.)7:B�')687:68H	?@68,G(+H-,G?@68>"?@68,�U�A+?"3L7:6;?^�
54.)1;>;<MU�*2?T3-(8e+6dH2A+?�U�6;68H_1�AMHXeu.)H�1�68,:UXf068.O?"3-6;5=ñMNQA+5�,26��
?"(+.)')>�B�'O68(+>@6¬546;N©6;5d?@A�*��/.���Ü�326¬7:68(+>"*-5"6¬A+NT,-.j>@?@A+5"?".OAMH
U�6;? � 6;68H¨?"326{A+54.)PM.)H-(+'�>@68¢u*268H-1�6�(+H-,¨(L,2681�Au,-68,²>@6��
¢X*268H�1�6Z*->@68,`.)H:?"3-.j>¤(W5"?".)1;')6�.)>�?"3u*->�?"326�B�68(W[M¥X>4.OPMH-(+'¦¥
?@A�¥XH2AM.)>@6E5=(W?".OAPò:ÿ�YÚ/rÛ��R�"<�7:68(+>"*25"68,�.)HK,2681;.OU�68')>;�
îd� Ò c Ø �=×+� $Uó ×M� $ Ø �A�
Ü�326K6;eW(+')*-(W?".OAMH�A+Nd?"326{?"3-5"6;6{')(8f+6;5=.)H2PLB�AM').)1;.O68> � (+>
1;(W5"54.O68,°AM*2? � .O?"3°1�AM7:B�(W54(WU�.j').O?�f³.)H°7_.)H-,�Ý®.�� 6+�O<](W?
?"326EB�6;541�68HX?"(WP+68>�A+N�1�Au6��91;.O68HX?�.)H2NQA+547_(W?".OAMHD?"3�(W?�?"326
U�'OAr1"[ � .)>@6{')(zf+6;54.)H2P�B�AM'j.)1�f®7:6;6;?">$ÿ�1�N���/u681�?".OAMH��u���B�"�
§ >�?"326LJ³Ü (+' � (zfu>�B-5"Ar,-*-1�68>K7_(+HXf ,26;?"(+.)']1�Au6��:�
1;.O68H	?">D1;'OAM>"6�?@A�«;6;5"A2<�er.)>"*-(+'Z¢X*�(+').O?�f%NQA+5`?"3-6$*2B�B�6;5
B�6;5=1�68H	?"(WP+68>�ÿ)���P£D<B� M £g<	(+H-,§
S�P£'� � (+>�6�ª21�68')'O68HX?iNQA+5
(+')'�B�AM'j.)1;.O68>¤(+H�,g(+'j'� �')?@6;54>;��Ü�3u*->;<rÜÞ(WU�')6 � >"32A � >�?"326
6;e�(+')*�(W?".OAMH�A+N¡eu.j>"*-(+'ÚB�6;541�6;B-?".OAMH%AMH-')f®A+Nd?"326�.)HX?@6;5@�
68>@?".)H2P{'OA � 6;5�.)H2NQA+547_(W?".OAMHG'O6;e+68'j>;� F .OPM*25"6��K.j>¡U�(+>@68,
AMH�?"326�eW(+')*268>�A+NTÜi(WU�'O6 � ��Ü�326£,-.)>@?".)H�1�?".OAMHKU�6;? � 6;68H
,-.±S�6;5"68H	? � (ze+68'O6;?d �'O?@6;54>Z3-(+>�U�6;68H�5"687:Aze+68,G(+H-,�3-(+>
U�6;68H�5"6;B�')(+1�68,%UXf�?"326{(8e+6;54(WP+6�YÚ/rÛ�� e�(+'j*26DA+N�?"326
>".±ª � (ze+68'O6;?� �')?@6;54>�(W?�?"326EPM.)e+68HKB�6;541�68H	?"(WP+6+�
ÛZA+?@6g?"3�(W?£?"326gB�6;541�68.Oe+68,�¢X*�(+').O?�f�.jH-1�5"68(+>@68> � .O?"3

.)H-1�5"68(+>".jH2P Y�/rÛ9�¬��\^H A+?"3-6;5 � A+54,->8<£3-.OPM3-6;5�eW(+')*268>
>@?"(+H-, N©A+5$3-.OPM326;5�¢u*-(+').)?�f+� Üi(WU�'O6 � 1;'O68(W54'Of >"32A � >ôAÕBÁY²gÚPõ;ö�÷RÃ)Ä�²�­ºÍXÁ�Ä�Él­º®¦²�ø¦ÁY­º´BÖ?²�²�Ì�Í�­¯± Í�¿�± ­¯Ào²�Ê¨­¯´dÄ�Ãº± ± ÃAÅB´V³

µAùÛúA± ÃºË�û ü�ý¯þ »º¸¯¸ºôü ý)þ Ô�ÃºÉlË·ÿÇÔ�� ��� Ø��ÓÊY²�Í ÿ Ô�� ��� ØlØ ô
� �ÅBÁY²�Éo²�Ã¯ÉoË ÿ Ô�� ��� ØNÊY²�°�½ Í�ÀX´¦ÀoÁY²¤°�½ ¬;²�±BÎ¯­¯± ¿Y²¤Ã¯ÄÛÀXÁY²�ÃºÉl½ Ë¯½ Ì�­¯±dÄ�Él­º®¦²�øÓ­¯À°�Ãº´l½ Ào½ ÃºÌ\Ô�� �	� ØV×�­¯Ì�Ê¨Ê�²�Í ÿ Ô�� ��� Ø�Ê�²�ÌYÃ¯Ào²�´PÀXÁY²L°�½ ¬;²�±�Î)­º± ¿Y²gÃ)Ä/ÀoÁY²LÊ�²�Í�ÃÇÊY²�ÊÄ�Él­º®¦²�ø©­)À�°?Ã¯´l½ Ào½ ÃºÌ\Ô�� �	� ØXÙ

?"3-(W?{er.)>"*�(+'ZB�6;541�6;B�?".OAMH
ÿ�P+68H26;54(+')')fÛ�9.)H�1�5"68(+>@68> � .)?"3
.)H-1�5468(+>".)H2PE �'O?@6;5�'O68H-P+?"3I��Ü�3-.)>�.)>T[rH2A � H9NQ5"AM7þ?"3-6;A+5"f
(+H-,¨B-54(+1�?".)1�6+� § 1;'OAM>@6;5g'OAXA+[�(W?`?"326{eW(+')*268>_A+N¡?"326
YÚ/2Û9�¬<�32A � 6;e+6;58<�>432A � >Z?"3-(W?d?"3260YÚ/rÛ�� >@AM7:6;?".)7:68>
,2681�5"68(+>"68> � .O?"3�.)H�1�5"68(+>".)H2P� �'O?@6;50'O68H2P+?"3I�{Ü�3�.)>EB�3-6��
H2AM7:68H-AMH®(WB-B�68(W54>�(W?0(�'OA � .jH2N©A+5=7_(W?".OAMH�5=(W?@6`AMH-')f+�
Ü�326Ú6�ªrB�')(+H-(W?".OAMH0.)>i?"3-(W?�?"326�>@frHX?"3268>".)>iA+N�'j.O?@?"'O6�.)H2NQA+5@�
7_(W?".OAMHgH2681�68>">4(W54.)'Of:3-(+>�?@A0U�6�6;5"5"AMH26;AM*->8<u(+H-,g'OAMH2P+6;5
 �'O?@6;5=>�U-5"AM(+,268H]?"3-6T.)HU��*268H�1�6iA+N2>"*�143¡6;5"5"AMH-6;AM*-> � (8e+6��
'O6;?�1�Au6��91;.O68HX?">;�
h�A+5"6;Ape+6;58<�Üi(WU�'O6 � (+H-, F .OPM*-5"6ì�²,-687:AMH->@?@54(W?@6

?"3-(W?:?"326Der.)>"*-(+'�B�6;541�6;B-?".OAMH�A+NZU�A+?"3%B�AM').j1;.O68>z
$(+H-,�G.)>�e+6;5"f%>".)7_.j')(W58<T(+H-,%7�*-143�U�6;?@?@6;5:?"3-(+H²?"326DB�6;5"�
1�6;B-?".OAMH{A+Ni?"3-6E.)7_(WP+68>�>"fuHX?"3268>".O«;68,{U�'OAr1"[ � .)>@6+�F .OPM*-5"6��Z>"32A � >i?"326ÚN©54(+7_6�
 � A+N�AM*-5Þ?@68>@?�>@68¢u*268H-1�6K+1;(W5YKr��Ü�3-.)>]?@68>@?�>@68¢u*268H-1�6`1�AMHX?"(+.)H->�(�')A+?¬A+N�>"3-(W54B
68,2P+68>{ÿ�'j(+H	?@6;54H�<TB�.)'O6+<T3-AM*->@6K.)H�U�(+1"[uP+5"AM*-H�,I<¤(+,2e+6;5@�
?".)>@687_68H	?�K�
RKd� � 3-.)')6£(W?d?"326:>"(+7:6�?".)7:6�U�68.jH2P`1�AM70�
B�AM>@68,�A+NZ')(W54P+6g*-H�.ON©A+5=7�(W5"68(+>Kÿ�3-AM*->@6+<¤1;(W54>8<¤>@?@5"6;6;?;<
B�(ze+687:68H	??�"�_Ü�3260N©54(+7_603�(+>¡U�6;68HL,-681�AM7:B�AM>@68,L.)HX?@A
'O6;e+68'U�u��J³3�.)'O6�.j7_(WP+68>�ÿ�,y��(+H-,gÿ�6��­,2AdH-A+?�>432A � ')(W5"P+6
,-.±S�6;5"68H-1�68>8<�ÿ�1%�¤.)>Ú1;'O68(W54')f_U�')*2545"68,I� § >ÚU�A+?"3g'j(8f+6;54.)H-P
B�AM').)1;.O68>i
0(+H-,Q�_(+')'OA � ?"3-6E>@fuHX?"3268>".j>�A+Ni,26;?"(+.j'I.)H2NQA+5@�
7_(W?".OAMHg.)Hg'OA � ')(zf+6;54>;<r?"326�54681�AMH->@?@54*-1�?@68,D.)79(WP+6d1�AMHr�
?"(+.)H->ÚB�(W54?"> � .O?"3g3-.OPM3D>@B�(W?".)(+'�5"68>"AM')*2?".OAMH$ÿ�.�� 6+�O<->"3-(W54B
68,2P+68>?�
� H2A+?@6¡68>@B�681;.)(+'j'Of:?"326RK�
RK0.)H`?"326](+,2e+6;5"?".)>@6��
7:68HX?;�²\^H²1�AMH	?@5=(+>@?;<�'O68>">_.)7_B�A+54?"(+H	?0B�(W5"?">8<Ú>"*�143²(+>
?"326E?@546;6¬'O68(8e+68>8<�(W5"6]5"68>"AM'Oe+68, � A+54>@6]?"3-(+H�.)H�ÿ�1%�"�
îd�  x­Ø ������� "
ßÚ68>".),268>9?"326{er.)>"*-(+'�¢u*-(+').)?�f+<�?"326{B-54Au,-*�1�68,�U�.O?:54(W?@6
A+N](�')(zf+6;54.)H2P�B�AM').j1�f®.)>_(+H .)7:B�A+5"?"(+HX?:NQ(+1�?@A+5z�³Ü�3-6
U�.O?$54(W?@6�,26;B�68H-,->$3268(zeu.)')f!AMH ?"326%68H	?@5"A+Buf 68H-1�Au,2�
.)H2P³(+'OP+A+54.O?"3�7 ?"32AM*2PM3�� V &�ÜÚ¥	U�(+>"68, 1�AM7_B-5"68>">".)AMH
(+'OP+A+54.)?"3-7_>�'j.O[+6�IXY¤RÚk (+H-,�h�Y�RÚk¯*->"*-(+'j'Ofg*�>@6¬54*�H
'O68H2P+?"39(+H-,�Od*rSI7_(+H:68H-1�Ar,-.)H2P].)H_A+54,26;5T?@A�1�AM7:B-5"68>">
?"326 V &�Ü 1�Au6��91;.O68HX?">;�³/2.)H-1�6DAM*259')(zf+6;54.)H2PLB�AM').j1;.O68>
'O68(+,�?@A�(�3u*2P+6gHX*-7£U�6;5EA+N�«;6;5"A�¥	eW(+')*268,�1�AX6��91;.)68H	?">
.)H]?"3-6 � (8e+68'O6;?�>"1;(+'O6Ú>@B�(+1�6+< � 6Ú(+>">"*-7_6T?"3-(W?­?"3-6�>"(+7:6
?@68143�H-.)¢u*268>¡ÿ�54*-HD'O68H2P+?"3g(+H-,+OZ*2S�7_(+H¦��'O68(+,g?@A:P+AuAu,
1�AM7:B-5468>">".OAMH954(W?@68>¤A+N�?"326 � (ze+68'O6;?�1�AX6��91;.)68H	?">;��Ü�3X*�>
� 6G>4*2P+P+68>@?D?"326GN©AM'j'OA � .jH2P®>".j7:B�'O6�1�AM7_B-5"68>">".)AMH (WB2�
B-5"AM(+1=3IÝ
Ü�326�1�Au6��91;.O68HX?">�A+N068(+143 5"681;*-54>".OAMH >@?@6;B .)H ?"326

� (8e+68'O6;?�(+H�(+'Ofu>4.)>�ÿ�>"6;6 F .)PM*25"6Z
B�_(W5"6�3-(+H-,-')68, >@6;B-�
(W54(W?@68'Of+�_/u?"(W5"?".jH2P � .O?"3G1�AX6��`1;.O68H	?">EA+N¤?"326_'OA � ¥	B�(+>">
 �'O?@6;5468,�B�(W54?�ÿ�G@*2B�B�6;5¡'O6;NQ?Z1�A+54H-6;5YKd�"<I?"32601�AX6��91;.)68H	?">
(W5"6{B�5"Au1�68>4>@68,²NQ5"AM7 'O6;NQ?:?@A�5=.OPM3	?_(+H�,�N©54AM7 ?@A+B¨?@A

�



[¡*�(+').O?�fgA+Nieu.)>4*-(+'�B�6;541�6;B-?".OAMH�� Y�/rÛ��
Yi6;541�68HX?"(WP+6£A+N�7_(+.)HX?"(+.)H268,K1�Au6��91;.O68HX?">� �u�����P£ � 
u���P£ �u��
S�P£

J�(ze+68'O6;? B�AM'�� � B�AM'��Û
 B�AM'��Û� B�AM'�� � B�AM'��L
 B�AM'��L� B�AM'�� � B�AM'��Û
 B�AM'��L�Od(+(W5 �B�X� � �S� �S,u��
S�P� �S,u��
 ��M ���u���S,S
 �S�u� M �S� �S�u� MSM � � � � MSM � �%�2���S
S� �%�2���S�S�
V (+*2Ur¥d� �B�X��
S� M �S�u���%�B� �S�u��� �S� �S�2�-���S� �S
u� M 
%� � � ��,S�S� � M ��,S�S� �S�u���S�S� �S�u��
S� M
V (+*2Ur¥d� ���u���S,S� �P�X� �S�S� �P�X� M ��� ���u��
S
S� � M ���S�P� � M ���S�S� ��
u� M ��, �S
u���S, �S
u����
S�
V (+*2Ur¥ ��M �B�X��,S�S� �S�u��
 � � �S�u� � �S� �S�2��,S
S� �S,u� M �P� �S,u� MU� � � � ��� M 
 � � � M �S
 � M ���S�S�
V (+*2Ur¥ � � ���u���S�%� �%�2��� � 
 �%�2��
P��� ���u���S�S, �S�u���S�S� �S�u��� � � � � ��� � � � M ����,S� � M ���S,S�
V (+*2Ur¥d
 M ���u��
S,S� �S
u��,S,S
 �S
u��,S� M ���u� � �S� �P�X� � ��� �P�X� ��MU� � � ���S�S� ��,u��� � � ��,u���S
P�
(ze+6;54(WP+6 �B�X��,S�S, �S�u��
 M � �S�u� � �S� �S�2���S�S� � M � ��M � � M � M �S, � � ���%� � �S
u� � 
 � � ��, � 
�2���S�P���P£ �u� � 
S�P£ � ���S�S
S�P£
J�(ze+68'O6;? B�AM'�� � B�AM'��Û
 B�AM'��Û� B�AM'�� � B�AM'��L
 B�AM'��L� B�AM'�� � B�AM'��Û
 B�AM'��L� sOd(+(W5 � M ���P� � � ��� M � � � � M �S� �S,u� M �B� �B�X���%� � ���u�-���S� �S�u��
 ��M � M ���S�S
 �S�u��
 ��M
V (+*2Ur¥d� � M ��� M , � M ���S,S� � M � � , M �S,u��
 � � ���u���S�S� ���u���S,S, �P�X��
S�S� � M �����P� �P�X��
S�S�
V (+*2Ur¥d� � � ���%� ��,u��,S�S, ��,u���S,S, � M � M �S� ���u��
P��� ���u��� M 
 �P�X� M � � � � ��
S�S� �P�X� M � �
V (+*2Ur¥ ��M � � ���P��
 ���u�-��
S� ���u� � �S� �S,u��� MU� ���u��
P��
 �S�2���/��� �S�u�����%� � M �-�S� � �S�u�����%�
V (+*2Ur¥ � � � � ��
S, � ���u� � ��� �B�X���S� M �S,u���%�S� �S�2��,S� � �S�2���P� M �S�u��� � � � M � � �S� �S�u��� � �
V (+*2Ur¥d
 M � � ��
S�P� �B�X���P� � �B�X� M ,S� �S,u��� ��M �S�2���P� � ���u���S� M �S�u���S�S
 � M � M �S� �S�u���S�S

(ze+6;54(WP+6 � � � � 
 M ��,u���%� � ���u��,S,S� �S,u���%��, ���u��� � � ���u� � �S� �S�u���S�S� � M ���S�S� �S�u���S� �

ÜÞ(WU�')6 � Ý:Ü�3269Y�/rÛ�� A+N�NQ54(+7:6+
 � A+N�?"326`?@68>@?£>"68¢X*268H�1�63K+1;(W5YK�NQA+5£,-.±S�6;5"68HX?¬,2681�Ar,-.)H2P�B�AM'j.)1;.O68>E(+H-,®,-.±S�6;5"68HX?
B�6;5=1�68H	?"(WP+68>ÚA+N�5"68>@?@A+5"68,g.)H2NQA+547_(W?".)AMHI�ÞYiAM').)1�f � ,268H2A+?@68>T?"3-6�B�AM').)1�f£A+NI5"6;e+6;54>".)H-PE?"326�(+H-(+')fu>".j>T(+H-,:?"(W[r.)H2P£68H	?".O546
,2681�AM7:B�AM>".O?".OAMH$U�')Au14[u>].)H�5"6;e+6;54>"6_1�AMH->@?@54*-1�?".)AMHGA+54,26;5E.)HX?@AK1�AMH->".),26;5=(W?".OAMHI�¬YiAM').)1�f�
gAMH-'Of{5"6;PM(W5=,->¡?"326:3-.OPM3268>"?
(WU�>@AM')*2?@6Ze�(+'j*268>�.jH_?"326 � (ze+68'O6;?�>@B�(+1�6+�TYiAM').)1�f��¬5"68¢u*-.O5"68>¤?"326Z')A � ¥	B�(+>4>� �'O?@6;5"68,_B�(W5"?¤A+N�?"3-6Z,2681�AM7:B�AM>".)?".OAMH9(+H-,
 �')')>­?"326�5"687_(+.)H-.jH2P�.)H2NQA+547_(W?".)AMH � .)?"3¬?"326�3-.OPM3-68>@?Þ(WU�>"AM')*2?@6Úe�(+')*-68>;��/r6;6�(+'j>@A F .OPM*-5"6Ó�ZNQA+5�(dU�6;?@?@6;5�eu.j>"*-(+').)>4(W?".OAMHI�

35

40

45

50

55

60

65

70

1.5625 3.125 4.6875 6.25 12.5 18.75

P
S

N
R

% Coefficients

policy 1
policy 2
policy 3

F .)PM*25"6��uÝi��*�HKA+N�?"326£1;*-5"e+6¬A+N�?"326£(8e+6;54(WP+6_Y�/rÛ9� eW(+')*26EA+N�Üi(WU�'O6 � N©A+5d,-.±S�6;5"68HX?�B�6;541�68H	?"(WP+68>dA+NT7_(+.jH	?"(+.)H-68,
� (ze+68'O6;?Z1�Au6��91;.O68HX?">;�TJ°3-.)'O6d?"326]B�6;541�68.Oe+68,K¢u*-(+').)?".O68>¤A+NiB�AM').)1;.O68>�
0(+H-,Q�0(W5"6E>"A_1;'OAM>@6]?"3-(W?�U�A+?"3K1;*25"e+68>�(WB�B�68(W5
.),268HX?".)1;(+'�<2B�AM').)1�f � B-5"Ar,-*-1�68>�UufgN�(W5�?"326E')A � 6;5Z¢u*-(+').O?bf+�

�



Ô�­ºØ��UÉl½ Ëº½ Ì�­¯±?Ä�Él­¯®¦²¯Ù Ô�Ö�Ø��Ó­�Îº²�± ²�ÀEÆ·ÀoÉl­ºÌY´lÄ�Ã¯Éo®¦²�Ê?Ù

Ô�ÍAØBÚ/Ãº± ½ Í�Ñmµ¯³�Ö�± ÃÇÍVÝ·ÅB½ ´l²Û´EÑ;Ì·ÀoÁY²�´o½ ´�Ù Ô�Ê�Ø�Ú%Ãº± ½ Í�Ñ¦»·³S®¦­)¬;½ ®#¿Y®�­¯Ö�´lÃ¯± ¿YÀo²�Í�ÃÇ²�áNÍ�½ ²�Ì·Ào´VÙ

Ô�²AØBÚ/Ãº± ½ Í�Ñ�Ò·³P®¦½ ¬ÇÀo¿YÉl²ÛÃ)Ä�Ö?Ã)ÀoÁ�Ù
F .)PM*25"6��uÝ F 5=(+7:6'
 � A+NÚ?"326_?@68>@?£>@68¢X*-68H-1�6�K+1;(W5YKr��ÿ�(d�¡>"32A � >]?"326:A+54.)PM.)H-(+'iN©5=(+7:6+��ÿ�U¦��er.)>"*-(+'j.O«;68>d?"326 � (8e+68'O6;?
?@54(+H->@NQA+547 � .)?"3K( V (+*-U�681=3-.O68>�¥d�: �'O?@6;5�(+H-,{,-681�AM7:B�AM>".O?".OAMHD,26;B-?"31�u�T\�79(WP+68>¬ÿ�1%�¤?@A�ÿ�6��Ú>"32A � ?"326E>@frH	?"3268>"68>�A+N
?"326E?@54(+H->"N©A+547 � .O?"3Q�dq�
S�P£ A+N�1�Au6��91;.O68HX?�.)H2NQA+547_(W?".)AMHI�

�



Ûd*-7¬U�6;5�A+Nm��*-H�>]ÿ � �:U�.O??�
Yi6;541�68HX?"(WP+6£A+N�7_(+.)HX?"(+.)H268,K1�Au6��91;.O68HX?">� �u�����P£ � 
u���P£ �u��
S�P£

J�(8e+68'O6;? B�AM').)1�f+
 B�AM'j.)1�f3� B�AM').)1�f+
 B�AM').)1�f'� B�AM').)1�f+
 B�AM').)1�f3�OZ(+(W5 
%�S�S��� 
%���S�S� � �S�S�S� � �S� M � �S� �S� �S�S
S�
V (+*2Ur¥d� 
S�S�S�S� 
S�S�S�P� � � M ,S� � � M ��
 ��,%��� ���S
 �
V (+*2Ur¥d� 
S� � ��� 
S� � �P� � �P�/�B� � �S�S�P� ���S
 � ���S�%�
V (+*2Ur¥ ��M 
S� MSM � 
S
S,P��
 � �S�S
 � � �%���S
 ��� � , �/���%�
V (+*2Ur¥ � � 
S�S
S�S� 
S�S
 � � � �P���S� � �S�S�S� �S�/��
 ��� M �
V (+*2Ur¥d
 M 
S�S�S�S, 
S�S� � 
 � �S� M � � �P���S� ���S�P� �S� �S�

ÜÞ(WU�')6�
uÝQO�68*25=.)>@?".)1;>�NQA+5_?"326KU�.O?�54(W?@6{A+N¡( � (8e+68'O6;?`68H-1�Au,-6;5:N©A+5_NQ54(+7:6Q
 � A+Nd?"326K?@68>@?`>@68¢X*-68H-1�6QK+1;(W5YK � .)?"3
,-.±S�6;5"68H	? � (8e+68')6;?� �'O?@6;5=>;� § NQ?@6;59Od*rSI7_(+HK1�Ar,-.)H2P2<2?"326¬U�.O?�54(W?@6¬7_.)PM3	?�N�*25"?"326;5�>43254.)H2[9UXfDN�(+1�?@A+5�
u�

0 0 0 0 n...

z
(z,n)

F .)PM*25"6��XÝ V 6; �H-.)?".OAMHDA+Ni( Á�<rË �
U�A+?@?@AM7 .)HX?@A Á�<rËU> � § 54*-HLÿ��Up;
���>@?"(+H-,->�N©A+5�(+H�(W5"U�.±�
?@54(W5"fGHX*-7£U�6;5]A+N���ê � >"*-1;1�6;68,�.)H2PK1�AX6��`1;.O68H	?">`ÿ�>@6;6F .)PM*25"6â���"��Ü�326� -54>@?
�¡A+N�?"32AM>@6�1�AX6��`1;.O68H	?">¤(W5"6�«;6;5"A�¥
e�(+')*-68,I< � 3-.j'O6¡?"326���ê � >@? 1�Au6��91;.O68HX?Z3�(+>�(_eW(+')*26¬A+N
��¡ M �`Ü�326_B-54Au1�68>">E68H-,-> � .)?"3G?"326_U�'OAr1"[$A+N�3-.OPM3u¥
B�(+>">� �')?@6;5"68,{1�Au6��91;.O68HX?">¬ÿ�G@'OA � 6;5Z54.OPM3X?�1�A+54H26;5YKd�"�
Üi(WU�'O6W
�546;B-5"68>@68HX?">0(�3268*-54.)>@?".)19N©A+50?"326D,26Î¥	N�(+1�?@A

U�.O?d54(W?@60A+N¤(D')(8f+6;5"68,L1�Ar,26;58Ý � 6:*->@6§�`U�.O?">d.)H�A+54,26;5
?@A{68H-1�Ar,26:?"326:54*-HL')68H2P+?"3���(+H-, ��M U�.O?">¡?@A{68H-1�Ar,26
?"326¤H2AMHu¥	«;6;54A�e�(+'j*26�
��ÞÜ�3u*-> � 6¤H26;68, � ��U�.O?">I.jH¡A+54,26;5
?@A968H-1�Ar,26¬(`>".)H2PM'O6¡54*�HI��Üi(WU�'O6�
9>"32A � >�?"326EU�.O?�54(W?@6
?"3-(W? � 6�3�(8e+6�PM(+.)H268,¬N©A+5i68(+143�B�AM').)1�f��z�i\�?Þ1;(+H£U�6Ú>@6;68H
?"3-(W?Z?"3-6£U�.)?�54(W?@60N©A+5d?"326£? � AgU�68>@?�¥X¢u*-(+').)?�f{')(zf+6;54.)H2P
B�AM'j.)1;.O68>;<u.�� 6+�rB�AM'j.)1;.O68>�
£(+H�,+�u<2.)>�1;'OAM>"6d?@A+P+6;?"3-6;58��YiAW�
').)1�f�� � .)H->­?"326�1�AM7:B�6;?".O?".OAMH�?".OPM3X?"'Of+��&�AMH-1�6;54H-.)H-P�?"326
1432AM.)1�6�A+N � (8e+68'O6;?� �'O?@6;54>;<+?"3-6�Od(+(W5 � (8e+68')6;?TB-5"Ar,-*-1�68>
1�AMH->".),26;5=(WU�'Of]>"32A+5"?@6;5i54*-H�>�(+H-,£?"3X*->i3-.OPM3-6;5­U�.O?­54(W?@68>;�� 6;?¬?"326 V (+*2U�681=3-.O68>�¥d�{ �'O?@6;5 � .O?"3� �'O?@6;5¬'O68H-P+?"3��K.)>
>"*U�91;.O68HX?"'Of_546;PM*-')(W5Ú?@A:5"68>"*-'O?Ú.)Hg(£U�.O?�5=(W?@6¡1�AM7_B�(W54(��
U�'O69?@A$AM*250'OAMH2P+68>@?�?@68>@?0 �'O?@6;5z< V (+*2U�68143�.O68>�¥d
 M � .O?"3
 �'O?@6;5�'O68H-P+?"3W� M �
�AãU¿�²#ÀoÃ©ÀoÁ�²g²�Ì�Ã¯Éo®¦Ã¯¿�´d²���ÃºÉEÀLÌY²�Í�²�´o´l­¯ÉlÑNÀoÃ¨Í�­¯± Í�¿Y± ­¯Ào²Û´lÑ;®gÖ?Ãº±�Ào­ºÖY± ²�´Ä�Ã¯É#Ãº¿YÉyÍ�ÃÇ²�áNÍ�½ ²�Ì·Ào´V×�ÅP²�ÊY½ ´l°?²�ÌY´o²�Ê�ÅB½ ÀoÁ ��¿!�?®¦­ºÌÓ²�ÌYÍ�ÃÇÊY½ Ì�ËÇ×%­º± ÀoÁYÃº¿YËºÁ½ ÀLÍ�­ºÌ¤Ö?²Û­º´l´l¿�®¦²�ÊmÀoÁY­¯À�ÀoÁY½ ´�ÅPÃº¿Y± Ê¤± ²�­¯ÊmÀoÃN­©Ä�¿�ÉEÀoÁY²�ÉdÉl²�Ê�¿YÍ�Ào½ ÃºÌ¨Ã¯ÄSÀoÁY²ÊY­¯Ào­¦Él­¯Ào²¯Ù

îd� ] !g" �8ÕBvzv "+Ô Ö	���@Ø Õ Ô
\^H�?"326�(WU�Aze+60,-.)>"1;*->4>".OAMHI< � 6£3�(8e+6:(+H-(+'Ofu«;68,�'j(8f+6;5"68,
� (8e+68'O6;?�1�Au,�.)H2P � .)?"3:5"6;PM(W54,9?@A ÈO¾W¿	À�ÁÎÄ©ËXÌdÏrÅWÈ¦Ä�Ê8¿ < >;Ê4¾WÈ±Í
¾PT8Ä©È¦ÄQÉ�¿ < ÃzÄX>�<-¾WÈ|:�<-¾WÈ¦ÄQÉ�¿ < Ê h ÅWÄ�Ê=À¨Å·8�Å+ÁÎÉ h Å4Ì	ÅWË�¾+È "TÈ¦É�À;Á
(+H-, ÀY�ÎÏ2À"ÊzÉ�À"ÂZT8ÄQÉdÁ@¾+É�À ��\�H%/u681�?".OAMH->|�u����(+H�,ð�X� � � 6
3-(ze+6�,26;?"(+.)'O68, � 3Xf � 6 � AM*�'),0H2A+?�1�AMH->".),26;5�U�')Au14[ � .j>@6
>@frH	?"3-68>".)>�N�*25"?"326;58��/u681�?".OAMH��u����3-(+>�(+')>@A�546;e+68(+'O68,E?"3-(W?
(] �')?@6;5¤'O68H2P+?"3:A+N©�¡?@A � 
]1�Au6��91;.O68HX?">�.)>¤(+,2eu.j>"(WU�'O6+<M(+>
>"32A+54?@6;5¤ �'O?@6;5=>�B-5"Ar,-*-1�6�>@?@5"AMH-P¬(W5"?".ON�(+1�?">Zÿ�1�N��	Üi(WU�'O6 � <Od(+(W5 � (ze+68'O6;??�`(+H-,°'OAMH-P+6;5g �'O?@6;54>gU-5"AM(+,268H³?"326�.jHr���*268H�1�6]A+N­6;5"5"AMH-6;AM*->�>@frH	?"3-68>".)>�(W?�3-.OPM3K1�AM7_B-5"68>">".)AMH
54(W?@68>Zÿ�1�Nb�uÜÞ(WU�')6 � < V (+*2U�68143�.O68>�¥ � �](+H-, V (+*-U�681=3-.O68>�¥
 M � (ze+68'O6;?">?�"� F .jH-(+')'Of+< � 6L3-(8e+6L(+H-(+'Ofu«;68,³?"326G6�ªX�
B�681�?@68,³U�.O?95=(W?@6�NQA+5K(®>".jH2PM'O6�NQ54(+7:6�A+N¬(�eu.j,26;A®>@6��
¢u*268H-1�6Z.jH`/u681�?".OAMH+�X��
u�Ó�¡*25T?@68>"?">�>@?"(W?@6d?"3-(W?�?"326�? � A
')(zf+6;54.)H2PGB�AM').)1;.O68>z
G(+H-, ��B-5"Ar,-*-1�6D1�AM7:B�(W54(WU�')6gU�.O?
54(W?@6+<2U�*-?¤B�AM').)1�fJ�£.)>¤6�ªrB�681�?@68,D?@A£B�6;5"NQA+547¯6;e+68HDU�6;?^�
?@6;58�¡ÜÞ(W[r.)H2PD.)HX?@A`1�AMH->4.),26;54(W?".OAMH�?"3-(W?d?"3260>"1;(+')(WU�.)'j.O?�f
A+NdB�AM'j.)1�f�
G.)>0 �H26;5z< � 6K54681�AM7_7:68H-,%?@A�.)7_B�'O687:68HX?
U�A+?"3%')(8f+6;54.jH2PGB�AM'j.)1;.O68>;<�(+H-,%1432AuAM>@6KAMH26K,26;B�68H-,�.)H2P
AMHK?"326£1�AMH	?@6�ªr?;�

# $ ×W� $ ÕrÕB(
\^HD?"3-.)>�(W5"?".)1;')6+< � 6E3-(ze+6EB-5"A+B�AM>@68,K(:H-Aze+68'�(WB-B�5"AM(+143
?@A 'j(8f+6;5"68, eu.),-6;A¨1�Au,�.)H2P�U�(+>@68,!AMH � (8e+68'O6;?">;� JL6
3-(ze+6�(+H-(+'Ofu«;68,�?"326{(�S�681�?@68, B�(W54(+7:6;?@6;54>`(+H-,�PM.Oe+68H
($5"681�AM7_7:68H�,-(W?".OAMH�N©A+5:')(zf+6;5"68, � (8e+68'O6;?:er.),26;A$1�Au,r�
.)H2P2� § > � 6G3-(8e+6G>@?"(W?@68,°.)H¨?"326�.)HX?@5"Ar,-*-1�?".OAMH�<�?"326
� (8e+68'O6;?T?@5=(+H->@NQA+547 (+H-,0.O?">�>@fuHX?"3268>".j>i(W546ÚN�(+>@?�68H2AM*2PM3
NQA+5$5468(+'¦¥	?".)7:6%(WB-B�').j1;(W?".OAMH->;� �¡*25G.)7:B�')687:68H	?"(W?".)AMH
?"32AM*2PM3�.)>]H2A+?]f+6;?¬A+B�?".)7_.O«;68,I��\^HLNQ*-5"?"326;5E>@?@6;B�>8< � 6
� .)'j'2>@?@54.Oe+6ZN©A+5Ú(E5"68(+'¦¥	?".j7:6�.)7:B�'O687:68HX?"(W?".OAMHI�iJL6 � .j')'

,



(+')>@A9(+,-,WOd*rSI7_(+HK68H-1�Ar,-.)H-P�A+N�?"326£1�AX6��91;.)68H	?">;�
!g"�`V" � "WÔ � " �
* � .�R�')(+H § 79.O58<X/u?@6;e+68H_h$1z&�(+H-H-6+<	(+H-,0h�(W54?".)H0a�6;?^�

?@6;5=').�� § 7 (8f+6;5"68, V &�Ü &ÚAu,-6;5dNQA+5]\^H	?@6;54H-6;?da¡.±�
,-6;A2�`\^H ��Á^Å8ÊpÑ�Å·8§è&%'%'% è=Ë�É�À;Á=Ë�¾MÉ�Ä�ÅWË�¾WÈë2�ÅWË=88À�Á�Í
À;Ë�Ê=À�ÅWËíè 6 ¾8ÌXÀ3��Á@Å8Ê=À?>Y>ÎÄ©ËXÌ)(�è�2©èÇ�+* <�B�(WP+68> � �z¥� �u< 7 (+*->"(+H-H-6�/ � .O?@«;6;54')(+H-,�<0/u6;B-?@687£U�6;5 � ,S,S�u�
\^R¤R�R��

*-
/.�h®� § HX?@AMH-.)H-.�<¬h��¡ß�(W54')(+*-,�<¬Yi�dh$(W?"3-.O68*I<�(+H-,
\Î� V (+*2U�68143�.O68>;��\^7_(WP+6]&ÚAu,�.)H2P¡cZ>".jH2P]?"326�J�(ze+6��
')6;?²Ü­54(+H�>@N©A+5=7K� è&%'%�% 4-Á^¾WËL>�ÑWè 6 ¾8ÌXÀ���Á@Å8ÊzÑ <
B�(WP+68>9
 M �z¥d
S
 M < § B�54.)' � ,S,S
u�

*-�/. § 'OU�6;5"?�ß�(+H-1=3->;<WJLAM'ONQPM(+H2PdRTS�68'j>@U�6;5"P2<W&�3-54.)>@?".)(+H
Ü�>"143u*-,-.)H�<_(+H-,þa�AM'O[+6;5%Üi*254(+*I� h�*-')?".)1;(+>@?".)H2P
h$*-'O?".j7:68,-.)(¡/u?@5"68(+7_> � .O?"3 § 1�?".Oe+6�ÛZ6;? � A+5"[r>;��\�H
½­Å8Ê4¾+Èâ2�Å 6 Ïg<2É�À�Á-,£À8É��¤ÅWÁ���>.(�½52/, * <�B�(WP+68> � � M ¥� �S,u< � ,S,S�u�

* ��.�Yi6;?@6;5 ß�*254? (+H�, R�, � (W54, § ,268'j>@AMHI� Ü�3267 (WB�')(+1;.)(+H YTfu54(+7_.j, (+> § &ÚAM7:B�(+1�?¯\^7_(WP+6
&�Au,26+� è&%'%'% 42Á@¾WËU>;¾MÊ8É�Ä�ÅWËU>°ÅWË 2�Å 6z6 <rË-Ä�Ê4¾+Í
É�Ä�ÅWËU> < � ,S�S�u�

*-�/.Ú\^H2P+54.j, V (+*2U�68143-.O68>8� 4�À;Ë`½­À"ÊzÉ�<rÁ@À?>¡ÅWË¨Ç�¾WÃWÀ;ÈOÀ8ÉV> <
e+AM'j*-7:6�� � �9/u\ § h®�Þ/uAr1;.O6;?�f$N©A+5¬\�H-,�*->@?@54.)(+'Þ(+H-,
§ B-B�'j.O68,�h$(W?"32687_(W?".)1;>8<ÞY¤3�.)')(+,268'OB�3-.)(r<�Yi68H-H->"fu'±�
eW(+H-.)(r< � ,S,S
u�Ú\"/rß�Û M �¯�S,S�P� � �¯
P�/�W�¯
u�

*-�/.Ú\^Ü�c£�10 �'%-2¥��3�3�3�è 6 ¾zÌXÀ�2�Å8ÂWÄQËXÌ54�¿/>�É�À 6 �9\^Hr�
?@6;5=H-(W?".OAMH-(+'EÜÞ68'O681�AM7_7�*-H-.j1;(W?".OAMH cdH-.OAMHI< F .)H-(+'
&�AM7_7_.O?@?@6;6 V 54(WN©?`a�6;54>".OAMH � � M ¥ F & V � �%�S�S�W� �
68,�.O?".OAMHI<2h$(W54143�
 MSMSM �

*���.�&�3254.)>@?@A+B�3 CE*�3-7LF*-H-1=3I<dkd6;5=(+'),°CDF*-3-H26+<]&�')(+*r�
,�.)( /r143-5"687_7:6;58<_(+H�,
Ü�32AM7_(+>ZOd(W68H->@68'j7_(+H-HI�
§ a¡.),26;AW��/r1;(+').jH2P § 'OP+A+54.)?"3-7 ß�(+>@68,LAMHHOd*-7_(+H
Yi6;541�6;B�?".OAMH N©A+5 /uB�(W?".)AW��Ü­687:B�A+54(+' /u?".)7�*-').��
\^H �H<rÈ¦É�Ä 6 À"ÂWÄ�¾ 2�Å 6 Ïg<2É�ÄQËXÌà¾WË�Â6,£À8É��¤ÅWÁY��Ä©ËuÌ(����	2/,7* < 3X?@?@B�Ý��S��>@B�.O6+� A+5"PB� � 6;U#��7:6;6;?".)H2PM>��z�
1;(+'j')>��pB � MU� ��1�AMH2N�>���RT\Ç
S�u� 3	?"79'�< I	(+Hu*-(W5"f 
 MSMU� �
/2YT\^R��

*-�/.�/r?986;B�3-(+H26�h$(+')')(W?;�;: Ç�¾WÃWÀ;ÈOÀ8É34�Å�<rÁ�Å·8<4-ÄOÌ+Ë�¾WÈ��Á^ÅzÊ=À�>�>=ÄQËXÌ � § 1;(+,-687_.)1_Y¤5"68>">;<i/2(+H V .O6;P+A2<�& § <
c]/ § < � ,S,S�u�¤\"/rß�Û M � � 
p�A���S�S� M �p� � �

*-,/.�/r?@6;e+68H²h�1z&�(+H-H26+� 4�Ê4¾WÈO¾PT;È)ÀC2�Å 6 Ï�Á"À�>Y>ÎÄ�Å+Ë ¾+Ë�Â4-Á@¾WËU> 6 ÄX>Y>ÎÄ�ÅWË Å·8 è=Ë�É�À�ÁÎË�À8É ��<rÈ¦É�Ä�Ê4¾�>ÎÉ>=ÞÄ�Â	À4Å �

Y¤3I� V �-Ü�3-68>".)>;<rcZH�.Oe+6;54>".O?bf9A+NT&�(+').ONQA+54H-.j(r<ußÚ6;5"[+6��
'O6;f+<�& § <�c]/ § < � ,S,S�u�

* ��M .�J³.j')').)(+7 ßd��Yi68H-H26;U�(W[+6;5Z(+H-,QI	AM(+H 7 ��h�.)?"143268')'��0 ��%?2@4�É�Ä©ÈQÈ�è 6 ¾8ÌXÀ 0�¾+É�¾ 2�Å 6 Ï�Á"À�>�>=Ä�ÅWËA4�É�¾+Ë�Í
ÂM¾WÁ@Â � \@/2ßÚÛ M �A�S��
p� MU� 
P��
p� � �LaT(+H ÛZAM>@?@54(+H-,��68.)H�32AM'),I<rÛ�6 � � A+5"[�< � ,S,S�u�

* �S� . § �$Û¬�L/u[+Ar,254(+>;<¨&d� § �G&�3254.)>@?@A+B�AM*-')AM>;<®(+H-,
Ü]�XR¤U-54(+3-.j7_.��yI	Y¤R�kR
 MSMSM Ý¤Ü�3-6ZcZB�1�AM79.)H2P�/u?".j')'
\�79(WP+6L&ÚAM7_B-5"68>">".)AMH³/u?"(+H-,�(W54,I� \^H �P�+É h ��ÅWÁ�Í
É�<MÌS<�À�>8À 2�ÅWË=88À�Á"À�Ë�ÊÎÀ
ÅWË ��¾MÉ�É�À�ÁÎËCB�À"Ê=Å"Ì+Ë-Ä�É�Ä�ÅWË(DBE%�2©� : 3F3=0E* <¤B�(WP+68>+�S�S,z¥d�S�S�u<¡YiA+5"?@A2<�YiA+5"?"*r�
PM(+'�<�h$(8fQ
 MSMSM �

* � 
/.�J �uÜÞ(+H�<XR��r&�3268H2P2<u(+H-, § eu.j,2683�G�(W[r32A+58�y��68(+'¦¥
?".)7:6£/uA+NQ? � (W5"6E\^7:B�')687:68H	?"(W?".)AMHDA+N�/r1;(+'j(WU�'O6¡ad.O�
,26;A³&ÚAr,2681W� \^H è=Ë�É�À;Á=Ë�¾MÉ�Ä�ÅWË�¾WÈ32�ÅWË�8;À;Á@À;Ë�Ê=À�ÅWËè 6 ¾8ÌXÀW��Á^Å8ÊÎÀ�>�>=ÄQËXÌH(Vè�2©èÇ�
* <�B�(WP+68> � �8¥d
 M < 7 (+*2�
>"(+H-H26+<�/ � .O?@«;6;54')(+H�,I<�/u6;B-?@687£U�6;5 � ,S,S�u�* � �/.Z&�3254.j>@?".)(+HGeW(+H�,268H®ß�5=(+H-,268H 7 (+7¬U-5468143X?;� ��À�Á�Í
Ê=À�Ï�É�<-¾WÈ§��Å8Â	À;È�> ¾WË�Â : Á@Ê h ÄQÉ�À4Ê8É�<rÁ@À?>18;ÅWÁI=ÞÄ�Â	À"Å2�Å8ÂWÄQËXÌ : ÏMÏ�È¦Ä�Ê=¾+É�Ä�ÅWËU> � Y�3I� V �gÜ�3-68>".)>;< 8R¤1�AM'O6
YiAM'OfX?@681=3-H-.)¢u*26 F 868,�86;54(+'O60,26 7 (+*�>"(+H-H26+< � ,S,S�u�

* � ��. § 54?"3X*25 § �¡JL6;U�>@?@6;58<9&ÚAM'O6;68H Ü]�RI	AMH268>;<0h�(W5@�
PM(W5"6;? O£��Y¤.)H->"AMHI<³/u?@6;B�3-68H V �La�A+54H�(r<³(+H-,
/u?@6;B�3268H�JLAM'ON�� § H$A+Ur�@681�?".Oe+60er.),26;AD¢X*-(+'j.O?�f{(+>^�
>@68>">"7_68H	?¡>@fr>@?@687 U�(+>@68,$AMH�3u*-7_(+H�B�6;541�6;B-?".OAMH��
\�H 4��\è&%KJë< 6 ¾WËL=ÞÄo>ÎÄ�Å+Ë2ÆM=ÞÄX>�<-¾WÈë��Á@Å8Ê=À?>Y>=ÄQËXÌ+Æ
¾WË�Âð0¬Ä±ÌMÄQÉ�¾WÈ50¬Äo>�Ï�ÈO¾W¿Cè�= <Úe+AM'j*-7:6 � , � �u<]B�(WP+68>� �z¥d
S�u<�/2(+HZIMAM>@6+<�& § < F 6;U-54*-(W54f � ,S,S�u��/rAu1;.O6;?bf
A+N�Y�32A+?@A�¥��dB-?".j1;(+']\�H�>@?@54*-7:68HX?"(W?".OAMH!R�H2PM.)H26;6;5=>
ÿ�/rYT\^Ri�"�

��M


