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�P,/S?25TN.04NS?Q ¼ ,:�<78*GQ5h�LNQR4N4�,/9u7P25T6CE78S0,:7?,/hNLN,:S+Oo7?7?S?*-;NT678,�;�,/*GJ hN2H7 BTNS09G*->A@N,/h�� ,/S?;6TNhNL
259G.ovw*->A@z7?*GFR,:.w�},/*-.?4N*-,/9ª*-.07 ¼ ,/L6Q|>A@�;N* ¼ ,:�<78*-t�x

¯�°�� � �¥��������%���´ �61 ¶ ´�·
)+*G,�lbv&,/,/46O�S?,/25.�259G.�)�2H7?,/hN.�78S?T6�z7?TNS?,:h�g}L6*G,�*GJ ��25T64678.04=,:*G>A@N,:S�FR,/@N259-7?,/h�v&,/SÁ�
LN,/h�g�;�,/h BQ578*-FR,/h LNQRS�7
he2H7 BT6S?9G*->A@ 25TN>A@ l|4=,:*G>A@N,:S?4N9G2H78~Hg�v}25.`*-h LN,/h�;N*G.0@N,/S0*GFR,:h
O�TN.�C BTN@NS?T6hNFR,/h¥@6*G,/S�hNQb>A@�hN*->A@<7";�,/S BT6>A�b.0*G>A@<78*-F57IvwT6S?LN,HxHn�*G9-9RJ�25h�LN,:h�Le2HC BT6S®h BQH78*u�
FR,/h lb4=,:*G>A@N,:S?;�,/Le25S�C�,/S?JK*-7078,:9Gh�g .?Q�.07 BQ5§57+J�25h�2HT6C ,/*-h�FRS?T6hNLN9G,:FR,/h6LN,/.���S0QR;N9G,:J�g
v},:hNh�J�25h�2H9G.�«I¸|7?S?,:J�;=,:*G.04N*G,:9�,:*GhN,:h �5QR*-h`JK*-7©�5QR*-hN4NS B25LN*G�D2H7 �
	 )���� 9-
 �K;=,��
78S82H>A@z7?,:7�
²x5)+,:J�he2H>A@ ¼ QR*Gh<7 ¼ ,/LN,:."m®T64=,:96JK*-7I259G9-,/h�L6,/S"2HhNLN,/S0,/h£»w,/9G2H78*-QRh�g²v},:.?@e2H9G;
,/.¥hN*-,�J BQ5FR9G*->A@�.?,:*Gh¾�D25hNh�gIm®TN4�,/9w2HTN.¥LN,/h�lbv&,/,:4NO�S0,$25.K~/T ,:hz70CÀ,/S0hN,/h Ya�},:LN*Ghb�
FRTNhNF�r|xKJ [ x )�2w*Gh2354=6T8:9";=< >C@5UT376)V?37W=E=G)@IH�L6*G,�;=,\78,/*-9G*-F578,:h3»ºTNh6.®~:TN.825JKJK,/h�JK,/@6S
259G.£LN,:h�tR,:S0C BTNF5;e25S?,:h ��2HTN4678.04=,:*G>A@N,:S�,:*GhNh6,/@NJK,/h Y¤Le2
.?QRhN.�7�,:*Gh�,\¸b78,:S?hN,:S(�5QR*-h
TNhNh BQ57?*GF�v B25S0, [ g BTN;�,/S?.�78,:*GF57(L6,/S�l|4�,/*G>A@6,/S?;�,/LN25S0C©LN,/S�lzv},:,/4NOPS?,$2H.�*-S?FR,:hNL6v}25hNh
LN*G,3lb4=,:*G>A@N,:S?FRS$BQR§R,5xN)+*G,/.0,/.w��S?Q5;N9G,:JÂ;�,:78S0*-¹�7�.?Q5J�*u7o*Gh6.?;�,/.?Q5hNLN,/S0,�25TN>A@ ¼ ,/FR9-*G>A@N,:.
� ,/S0C¤2H@NS?,:h�g Le25.£,/*-hN,/h�;=,:.078*-J�J©78,/h OPhz7?,/*-9ºL6,/.�l|4=,:*G>A@N,:S?.KC�BTNS£LN*G,�lbv&,/,:4NO�S0,$25.
S?,/.0,/S�t|*-,/S�7$x

)+,:hNhNQb>A@�J�TN§�J�25h�*GJKJ�,:S�vw*G,/L6,/S+,:hz7?.?>A@N,:*GLN,:h�g�vw*-,:tb*G,:9"l|4�,/*->A@N,/S04N9 2D78~�L6,/h
lbv},:,/4NOPS?,/25.+~/T6SP� ,/S�C BTNFRTNh6F�FR,:.078,:9G9u7ºvw*-S?L�x��},:*�LN,/S�� S0Q|L6TN�<78*GQ5h�*-hN*-7?* 259-,/S�»wTNhN.:g
*GhN.0;=,:.?QRhNL6,/S?,�;�,/*-JÂ,:S?.07?,/h��I2525S/gN*-.07�J�25h(JK*-7&LN,/SS� B259-CE7?,+LN,:.ºl|4=,:*G>A@N,:S?.º25T6CMLN,:S
.?*G>A@6,/S?,:h�l|,:*-7?,5g Le2£.?Q�L6*G,3;=,:*GLN,:hj»wTNhN.ºhNQb>A@NJ�259G.w�5Q5J�4N9-,:707w*Gh�LN*G,©lbv&,/,:4NO�S0,$25.
4e25.?.0,/h�x�l|QR;e259-L¿,/*-h�l|,/9-,/�<78*utb*-7 B2D78.?.0>A@ B2H7?~/,/S�t5,/S�C BTNFR;e25S(*-.07/g&�D25hNh�J�25h�JK*-7�LN,/.Á�
.?,/h �º*G9-CÀ,KC BTNS¥259-9G,Kv},:*-78,:S?,:h�lb>A@NS?*u7?78,(L6,/h�l|4�,/*G>A@6,/S?;�,/LN25S0CºC BTNS�LN*-,�lbv&,/,:4NO�S0,$25.
25;N.?>A@ B2H78~:,/h¿TNhNL�.?Q�2HTN>A@¿;=,:*P�5QR*GhN.K@ BQR@6,/S?,:S(l|,:9G,:�z7?*-tb*-7 B2H7K,/*-h B�P;�,/S09 25T|CÀ,/h�LN,:.
l|4=,:*G>A@N,:S?.�tR,:S?@N*-hNLN,:S?h�x

�ª,:*GLN,:S�9{BQ5.07�LN*G,:.�*GJKJK,/S£hNQb>A@¿hN*G>A@<7�LN25.���S?Q5;N9G,:J L6,/.�.0QRFR,/hN25hNh<78,:h lb�5,:v
Y¤.?*-,/@N,�l|,/*u78, N � [ g�;�,/*�LN,/J�hN*->A@z7�~:vw*-hNFR,/h6L�LN*G,�l|,:9G,/�<7?*-tb*-7 B2H7�@6Q|>A@�*-.07/gM.0QRhNLN,:S?h
FRF5CÁx�hbT6S�,/*-hN~/,:9GhN,�m®TN4�,/9P.?,:@NS�tb*G,:9G,��5Q5*GhN4e2HS078h6,/S�@N25;=,:h�xo)+*-,/.�,/S?.0>A@<v},:S07�~/TNJ
,/*Gh6,/h¥LN*-,�l|,:9G,/�<7?*-tb*-7 B2H78.0.?>A@ B2H7?~/TNh6FNgR~/T6J 25h6LN,/S0,/h£� BQRhNhN,:h�2H9G9G,:*GhN,�LN*-,��5QR*-hN4e25S�78hN,:S
LN*G,:.?,/.£,:*GhN,:h�mMTN4�,/9-.¥J�,:@NS¥259-.¥LN,/h FR,:.825J�7?,/h���25T64678.04=,:*G>A@N,:SK;�,/h BQ578*-FR,/h�xI)+*G,:.
~/,/*-F57�hzTNh�LN*-,��PQ57{v&,/hNL6*GFR�H,/*-7/gN*Gh(.0QR9G>A@6,/h + B259-9G,/h�,/*Gh6,/h�m®,:*G9=LN,/Sºlbv&,/,:4NO�S0,$2�25T6C
LN,/h¿«I¸b78,:S?hN.04=,:*G>A@N,:S(25TN.0~/TN9G25FR,:S?h�x&)�2 ¼ ,:LN,/.�25h6CÀS82HFR,/hNL6,jmMTN4=,:9�2H;=,:S�FRFHCÁx�JK*-7
¼ ,/LN,:J *GhKLN,/S}lbv&,/,/46O�S?,/2 ¼ QR*Gh6,/h£�D25hNh�gzJ�TN§�LN,:S}25T6.?FR,:9 25FR,:S07?,PmM,/*-9e,:tR,:h<78TN,:9G9�;=,:*
¼ ,/LN,:S�O�h6CÀS?25FR,whN,/T£FR,:9G,:.?,/h£v&,/S?L6,/h�xb)�25."� ,:S0C¤25@NS0,/hK,/h<7A2HS078,\7 Le25JK*-7�~:T�,:*GhN,:S�O�S�7
»º*-4N4N9G,����5QR*-h�Ä LNTNS0>A@`Le2H.�l|25J�JK,/9-hjtRQ5h`OPh6CÀS825F5,:78T64=,:9Gh��D25hNh
J�2Hh�,/.3~/T ,/*-hN,/J
�}9GQb>A�R�Á»w*G4N4N9-,\�Á�5QR*Gh�TNJKCÀQ5S?JK,/h�xbn�,:*G9�L6*G,/.0,/.º��S?QR;69G,/JÂ25TN>A@�*GJ �5QR*GhN.0>A@NS?*u7?7�,:*GhN,:.
FR,:v BQR@6hN9G*->A@N,/hjl|QRS�70����,/S?F5,\���5Q5*GhN.w25T|CE78S?*u7?7/g|vw*GS0L�,:.w~5x8�Px�*-h`iY�M¦�l6p<r sM2HTN.0C BTN@6S?9G*->A@
;=,:@e25hNLN,:9-7/x
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�},:*GJ ������78S?*u7?7PLe25.���S0QR;N9G,:J BTN;=,:S?9G25T6CÀ,/h6LN,/S3lzv},:,/4NOPS?,$2H.325;=,:S+FRF5CÁx�.?>A@6QRh
;�,/*-J�CÀS BTN@N,/h��5QR*-hN,/h�tRQ5h�»wTNhN.M25T6CÁg/v}25.M;=,:*GJ�O�TN.09 25FR,:S?h3LN,:SIlzv},:,/4NOPS?,$2H.I,/>A@<7?,/h
��,/@NS0;=,:Le25S0C}25h�y�� \ ;�,/LN,:T678,\7$x�y{h�L6*G,/.0,/J +�2H9G9��D25hNh�J�25h�25TN>A@�t5,/S0.?TN>A@N,:h�g�LN*G,
��S0QR;N9G,:J�2D78*G��LNTNS?>A@g�ºJ�tR,:S07?,/*G9-TNhNF�L6,/SM�P25TN467?.?4�,/*->A@N,/S?25h<78,/*-9G,�25hN~/T6FR,/@N,:h�x��j2Hh
;6S?*G>A@<7}Le25.}� ,:S825S0;=,:*-78,:h�,/*-hN*GF5,/S�»ºT6hN.�25;�T6hNL(.07?,/9G9u7�LN,/S0,/h(TNhNF5,/9G,:.?,:hN,/h�»w,/.07�259G.
h6,/TN,�»wTNhN.�C BTNS�LN*G,�.04 B2H7?,/S?,�� ,:S825S0;=,:*-7?TNhNF�~:TNS BTN>A� x�)+*G,KCÀS?,:*GFR,\v}QRS0LN,/h6,/h�l|,/*u78,:h
� BQRh6hN,/h�C BT6SKL6*G,jlbv},:,/4NOPS?,/25.�;�,/hzT678~\7�v&,/S0LN,/h�x&)�2 Le25JK*-7£LN,:S�l|>A@ B2H78~:,/S�.�7A2H7?*u�
.�78*-.?>A@ v},:S0789-QR.�vw*GS0L�g�;N*-,:78,\73.?*->A@�259-.�»º25LN*G�D259-9{BQR.0TNhNF(2Hh�gªLN*G,�� S0Q|L6TN�<78*GQ5h CÀSHBTN@N,:S
«�S0FR,/;Nh6*G.?.0,�CABT6S�LN*G,:.?,/hjl|>A@NS0*-707P�HQRJK4N9G,\7?7º25;N~:TN;NS0,/>A@N,:h�x

¯(°�� � 5 �61/�-5 ��´�'"!/��� ¶ ´�·K� �����`����'"�
y{h¿L6*G,/.0,/J O�;N.0>A@NhN*-707�vw*GS0L�25T6C3.04=,:~/*G,:9G9-,jO�.04=,:�<78, LN,/S�y{J�4N9-,/JK,/h<78*-,/S0TNhNF�,:*Gh|�
F5,/F<25h6FR,/h TNhNL T�x?26x",:S?9 B2HT678,:S07$gMvw*G,(LN*-,/.0,(*Gh¾LN,:S£»º,\CÀ,/S?,:hN~/*-J�469G,/JK,/h<7?*G,/S0TNhNF�~:T
i )+*-78p<r$s�FR,/9 BQR.07w.0*GhNL�x

<9�
	��	� � c ?�E�� ) QKS BDX

)+*-,2+eTNh6�z7?*GQRh6,/h�35476T8 9";=<?>C@ BC@*>ADI> 4?8FE=G5@*H�TNhNL 3)476T8:9";5<?>C@5UT3=65V?37W=E5G5@IH�v},:*G.?,:h
.�7A25S0�5, BO�@Nh69G*G>A@6�5,/*u78,:h�25T|CÁg"LN*G,(J�25h ~/T�,/*-hN,/S¥F5,/JK,/*Gh6.825JK,/h y{JK4N9G,:J�,:hz7?*G,:S?TNhNF
hzT67?~/,:h��D25hNh�x 35476"8:9";=<?>A@*BC@*>AD*>:4?8FE=G)@IH�.078,:9G9u7�Le2HhNh ,/*Gh6,/h�l|4�,/~:* 259uC¤259G9 JK*-7©hbT6S
,:*GhN,:J »wTNh�46S?QK»º,:9 2H7?*GQRh�TNhNLjQ5@NhN,�)+TN4N9-*G�D2H78,:9G*-J�*-hN*G,:S?TNhNF3Le2HS/x

)+*-,�FR,:J�,:*GhN.?25J�,�y{JK4N9G,:J�,:hz7?*G,:S?TNhNF�J�TN§�hzTNh ¼ ,\v},:*G9-.�Le25.��b9-,/*-hN.07?,�«�9G,:J�,:hz7
;�,/~ BTNFR9-*G>A@�LN,:SoFR,:J�,:*GhN.?25J�,:h \+S?L6hbT6hNF�
 BT6;=,:S�259G9-,�»wTNhN.&;=,:.07?*GJKJ�,:h�x6«�*-hN,�.0QR9u�
>A@6,�O�T6.0v}25@N9M,/S?9-,/LN*-F57wJ�25h BTN;N9G*->A@N,/S�v},:*G.0,©JK*-7 �º*G9-CÀ,�,:*GhN,:.+��*Gh"�º,$254N.:x=Ã�TNS�� ,/S��
2HS?;�,/*-7?TNhNF�J�TN§¾25;�,/S�S0,/�HQRhN.07?S?TN*-,/S0;e25S�;N9-,/*-;=,:h�g}2HTN.�v},:9G>A@N,:J »wTNh¿Le25.�m®TN4�,/9
.�7A25JKJ�7/x )+*G,�»º,\CÀ,/S0,/hN~:*GJK4N9G,:J�,:hz7?*G,:S?TNhNF¥C BTNFH7�Le2H@N,/Sº*Gh�LN,/h �P,$2H4�«�9G,:J�,:hz7?,©,:*u�
h6,/SP)�2H78,:hN.07?S?TN�<78T6SP,:*Gh�geLN*-,3,/*Gh��I2525S�tRQRhj»ºTNh6.�25T6.0L t5,/S0v}259u78,:7/g=*-h<78,/S0h�L6,/S?,:h
��*GhN*-J�TNJ ,/S?JK*-7078,:9-7�TNh6L�*-h(LN,/S �P,/254|�Ál|QRS07?*G,:S?TNhNF¥vw*-,�LN*G,:.?,/.P25T6CE7?S?*u7?7$x6�},/*�«�h<70�
hN25@NJK,(LN,/S �P,/254<vwTNS?~:,/9w�D25hNh .?Q5J�*u7¥S?,:�5QRhN.�78S0TN*G,:S07£v},:S?LN,:h�g�v},:9G>A@N,:SK»ºTNh Le2H.
F59GQR;e2H9G,3��*-hN*GJ�TNJ ,:h<78@ B259u7$x

<9�
	��=< �� � GJ?�E c a a GLBDC-GJX������
)�2H.M�P,:S825T6.?.?>A@6S?,/*-;=,:h`L6,/S+mMTN4�,/9�25T|C LN,/h
«I¸b78,/S0hN.?4�,/*->A@N,/S3.0QR9G9u78,�*GJ ¦3,:FR,/h6.82H7?~
~:TNJ½� .0,/TNL6Q|>:Q|LN,(hN2H7 BTNS09G*->A@�J BQRFR9G*->A@N.07 BTN;�,/S09 254N4�,/h6L�J�*u7�L6,/S�� ,:S825S0;=,:*-78T6hNF�*Gh
L6,/h�+ T6hN�<78*GQ5hN,/h�FR,:.?>A@N,:@N,/h�ÄH*-J + 259-9G,IL6,/.®��,/S0FR,/h6.M*-.07�LN*-,/.�.0QRF<25Sª~\vw*GhNF5,/hNL�,/S�CÀQRS��
L6,/S?9-*G>A@�geLN2KJK,/@NS0,/S0,�»wTNhN.ºhN*G>A@<7P�5QRJK4N9-,:7?7º*-J���25T64678.04=,:*G>A@N,:S�25;6FR,/9-,/F57wv&,/S?L6,/h
� BQRh6hN,/h�xz)�2H@N,/SIvw*-S?L ¼ ,:LN,/.�mMTN4�,/9Nhe2H>A@�«�*Gh|C BTNFR,/h¥*-h�.?,:*GhN,�T6hNL£O�h6CÀS?25FR,/h£LN,:S�25h|�
L6,/S?,:h(lbv&,/,:4NO�S0,$2�.0Q5CÀQRS�7 LN,/J l|>A@6S?,/*-;N4NT6¹=,/S C BTNS�LN,:h�«I¸b78,:S?hN.04=,:*G>A@N,:S}~/T6FR,:C BTN@6S07$x
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' ( A a-E S � c�T GLE SPV SPB-SHGL?�A-BDI
« *-h�;�,/.0QRhNLN,:S?,/.�� S0QR;N9-,/J .07?,/9G9u7KLN*G,j« 9-*GJK*GhN*-,/S0TNhNF�LN,:S�)+TN4N9-*G�D2H7?,�LN25S/x y{h�LN,:S
+ T6hN�<78*GQ5h 3)476T8:9";5<?>C@5UT3=65V?37W=E5G5@IH�J
BTN.0.?,/h�25TN.£LN,:h�»w,/.0TN9-782H78,:h LN,/S¥OPh6CÀS825F5,/h
!7GT37659�LN*G, ¼ ,/hN*-FR,/h�@N,/S?25TN.0FR,/hNQ5J�JK,/h�v},:S?LN,:h�g�;�,/*�LN,:hN,/h�LN25.�2Hh6CÀS825F5,/hNLN,©m®T64=,:9
25TN.KLN,/JK.?,:9G;�,/h�»ºTNh64e2R25S�25TN. L .07825J�J©7Kvw*-,�Le25.Km®TN4�,/9ag J�*u7£LN,/J ,:.�*-h�LN,:S
lbv},:,/4NOPS?,/2PFR, ¼ QR*Gh<7ªvwTNS0LN,5x )+*-, »º,\CÀ,/S?,:hN~/*-J�469G,/JK,/h<7?*G,/S0TNhNFot5,/S0v&,/h6LN,:7I~/T�LN*G,:.?,/J
Ã=v},:>A�5,¥JK,/@NS0,/S?,�lbv&,/,/46O�S?,/25.�4NS0Q(»º,:9 2H7?*GQRh�geTNhNL�~\vo25S ¼ ,�,/*-hN,�4NS?Q(»wTNh�x��5,/L6,/.
m®TN4�,/9bvw*GS0L�hzTNh�*Gh�LN*G,&~/T�.0,/*Gh6,/J	»ºTNh¥F5,/@ BQRS0*GFR,}lbv&,/,:4NO�S0,$2�,/*-hNFR,:C BT6F57"TNh6L�CÀS825FH7
Le25hNh�259G9-,�lbv},:,/4NOPS?,/25."LN,:S"25hNL6,/S?,:h¥»w,/9 2D78*GQ5h©2Hh�g²J�*u7MO�TN.0he25@NJK,&L6,/S ¼ ,:hN*GF5,/h�JK*-7
LN,/S�,/*-FR,/hN,:h�»wTNhNhzTNJKJ�,:S/gz.?Q©Le25§�LN*G,P«�S?~:,/TNFRT6hNF�LN,:S})+TN469G*G�D2H7?,�FR,/hN25T�,:hz70C B259G9u7$x
)+,/S �P25>A@<78,/*-9NLN*-,/.?,:S���,:7?@NQbLN,�*G.�7 ¼ ,/LNQb>A@�gRLN25§�LN*G,�Ã�25@N96L6,/S�lbv&,/,:4NO�S0,$25.�TNhNL£LN*-,
LN,/SoOPh6CÀS82HFR,/h(2Hh�LN*G,:.?,+T6J LN,:h,+ 25�<78QRSO�	25h6.078,:*GF57/x|OPTN.�«"¬K~/*-,/hN~:FRS BTNh6LN,/h(vw*GS0L
Le25@N,:S&~:TN. B2H7?~/9-*G>A@K.?*G>A@6,/S?F5,/.07?,/9-9-7$gzLe2H§©9-,/,/S0,+lzv},:,/4NOPS?,$2H.o,/S0.07&F<25S hN*G>A@<7}25hNFR,\CÀS825FH7
v},:S?LN,:h�x

<��
	���� � EHGLS B-UFc E=T G�B C-GJ?�^`_ GJGea-M ?�Gec X
�},/*-J O�h6CÀS?25FR,/h�,:*GhN,:S+lzv},:,/4NOPS?,$2�v&,/S0LN,/h ~/T6h B25>A@N.�73LN*G, ¼ ,/hN*-FR,/h�m®TN4�,/9I25TN.PLN*G,��
.?,/S¥,:h<7?CÀ,/S0h<7$g�LN*-,�J�*u7�LN,:J 25h|CÀS825FR,:hNLN,:h�mMTN4�,/9oLN25.£«�hz70CÀ,/S0hbT6hNFR.?46S²B25LN*-�D2H7 �����
,/S0CABT69G9G,:h�xw¦�,/he2HTN.?Q��H2HhNh J�25hq25T6CÀFRS0TNhNL�LN,/S�lDHbJKJ�,\78S?*-,
25;=,:S�25TN>A@ JK*-7�L6,/h
m®TN4�,/9-h�tR,:S0C¤25@NS0,/h�geL6*G,+,:*GhNFR,\C BTNF57ov&,/S0LN,/h�x )+*G,/.0,+� BQRhNhN,:h�,/;�,/hN.0Q�LN*-, ¼ ,:hN*GFR,:h(m®Tb�
4=,:9325TN.�LN,/S�~:TNS�,/*GF5,/hN,:h »w,/9G2H78*-QRh¿FR,/@ BQRS?*-FR,/h�lbv&,/,:4NO�S0,$2�9 BQR.?>A@N,:h�g�LN*-,
�H,/*-hN,
�5QR*GhN4N25S07?hN,/S&TNh<78,/S�L6,/h�*Gh�L6,/S \+S?L6hbT6hNF£@N*Gh<78,:SoLN,:JÂ,/*-hNFR,\C BTNF578,:h(m®T64=,:9�.07?,/@N,:h|�
LN,/h"�ehNL6,/h � BQRhNhN,:h�x�)�25@N,:S+,/h<7?CÀ,:S?h<73LN*-,¥»º,\CÀ,/S0,/hN~:*GJK4N9G,:J�,:hz7?*G,:S?TNhNF�25TN>A@ ;=,:*GJ
« *-h6C BTNFR,:h�,:*GhN,:.}mMTN4�,/9G. ��*-h�LN*-,Plbv},:,/4NOPS?,/2 �`LN*G, ¼ ,/hN*-FR,/hKmMTN4=,:9 �+2HTN.
�ogRC BTNS�LN*-,
�����bYA� �2� [ F5*G9-7/x

¯�°�� � #&% ��©'��º���
�PJ L6*G,�l|,:9G,:�z7?*-tb*-7 B2H7�,:*GhN,:SKl|,/9-,/�<78*-QRh ��� Y ^ [ ~/T .?>A@ B2D78~/,:h�g�~/*-,/@<7£J�25h¾,/*-hN,(S?,��
4NS B25.0,/h<7A2D78*-t5,�lb78*->A@N4NS0QR;=,��^ & ^ TNhNL ;=,:.07?*GJKJ�7�LN*-,�l|,:9G,/�<7?*-tb*-7 B2H7�t5QRh ��� Y��^ [ x
¦3,:he25TN.0Q�� BQRhNh<78,�J�25h�hzTNh¾;�,/*-J½�5QR*Gh
tRQRS0FR,/@N,:h�v}Q59G9G,:h�xb�PJ ,/*-hN,(lb7?*G>A@N46S?QR;�,
LN,/."�D25S�78,:.?*G.0>A@N,/h£��S0Q|LNT6�z7?,/. ^�_  D^ba�~:T¥,/S0@e259-7?,/h�gDFR,:h BTNF57I,/. ¼ ,:LNQ|>A@¥9-,/*-LN,/SMhN*G>A@<7/g
~:v&,/*�lz78*G>A@64NS?QR;�,/h �^�_�& ^�_wTNh6L �^ba�& ^ba+JK*-7Y(	�^ 	2( � ) V 	I~/T�~:*G,/@6,/h�TNh6L�LN,/S0,/h
13S0,/TN~:4NS?QbLNTN�<7�
 )�� �^�_  �^ba�~:T�;N*-9GLN,:h�g=L6,/hNh�LN*-,/.P.078,:9G9u7�*ax826x �5,:*GhN,¥lb78*->A@N4NS?QD�
;=,KtRQRh ^�_  ^ba¥Le25S:gMv&,/*-9o1�QRS0S?,/9G2H78*-QRhN,:h�~:vw*-.?>A@N,:h LN,/h «�9G,:J�,:h<78,/h¾;�,/.�78,:@N,/h
� BQ5hNhN,/h )

�
 )�� � Y 8�_�� ��_ [ ��Y 8�_ ��� a [ ��Y 8!aU��� _ [ � & 
 � � 8�a�� � a��Z&





��� �����:�  � 	A(��!� �
�

�
 *-.07º~:v}25SP,/*Gh6,�L6S?,/*-,/9-,/JK,/h<78*-FR,©lb78*->A@N4NS?Q5;=,�tRQ5h6^�_  `^ a$g �H2HhNh�25;�,/SºhN*->A@z7
2H9G.��D25S07?,/.0*G.?>A@6,/.���S0Q|LNT6�z7`~:v&,/*-,/S�lb78*->A@N4NS0QR;=,:h	F5,/;N*-9GLN,\7�v},:S?LN,:h Y¤.0*G,/@6,�2HTN>A@
i Oº¦3��»�� �Hs [ x

�},:*GJ������jvw*GS0L�259-9G,/S0LN*Gh6FR.3*Gh ¼ ,:LN,/J +eTNhN�<78*-QRhN.?25T6CÀS?T|CwLN,/S��5QR*Gh BTN;=,:S�LN,:h
~:TNFRS0TNhNLN,:9G*G,:FR,/h6LN,/h©»ºT6hN./gD259-.?Q�LN,:J 13S0,/TN~:4NS?QbLNTN�<7M~:v&,/*-,/SIlb78*->A@N4NS0QR;=,:h©L6,/SM«�*Gh|�
FR25;=,:S?,:9 2H7?*GQRhN,:h�g²;�,/S?,:>A@NhN,\7$xzÃ=v}25SI�D25h6h�J�2Hh�25TN.ILN*G,:.?,/h¥lb78*->A@N4NS?Q5;=,:h�,/*-hN,�lb7?*G>A@|�
46S?QR;�, ��LN,/.P1�S?,/T6~/4NS0Q|LNT6�z7?,/.+F5,/hN,:S?*G,:S?,:h�g LNQ|>A@�;=,:h�BQ57?*GF57wJ�25h�Le25~/T�LN*-,�OPhNF<2D�
;�,jBTN;�,/S�LN*G,�¦3S$BQR§R,/h�L6,/S+�HQRJ�469G,:7078,:h�»º,:9 2H7?*GQRh6,/h6^ 	_x ��@�B2H7078,�~:TNLN,:J�,:7{v}2(LN*G,
1325S0LN*GhN259G*u7 B2H7�L6,/S��z9-,/*Gh6,/S?,:h¾lb7?*G>A@N46S?QR;�, ( �^ �:(�g�*GJ ¦�,/F5,/hN.?2H78~�~/TNJ �D25S07?,/.0*G.?>A@6,/h
��S0Q|LNT6�z7ºLN,:SPlb78*->A@N4NS?Q5;=,:h�geLN,/.0.?,:h ¦3S BQR§R,FV!_���V aw*G.�7$x
�P2H7 BTNS09G*->A@�.0QR9G9H*Gh3LN,:h�l|,:9G,:�z7?*-tb*-7 B2H78.0.?>A@ B2D78~/,:S�J BQRF59G*G>A@6.07ªLN*-,�FR,/.?25J�7?, t5,/S�C BTNFR;e2D�

S0,oy{h6CÀQRS0J�2D78*GQ5h©,:*Gh��e*-,/§R,:h�g5T6hNL¥LN*G,&;=,:.07?,/@<7 ;=,:*GJ�������25TN."L6,/S�1325S0LN*Ghe2H9G*-7 B2H7�LN,:S
�5Q5*GhN.�tRQRh�lb78*->A@N4NS0QR;=,:h�x-�PTNh©FR*G9u7�*GJKJ�,:S?@N*-h+C BTNS®,:*Gh�« 9-,/JK,/h<7 �&�6^F_  ^ba/gDLN25§�,:.
JK*-7&FR9-,/*G>A@6,/S n�25@6S?.?>A@6,/*Gh69G*G>A@6�5,/*u7w25T6CE7?S?*u7?7$g<v&,/hNh�J�25h�,:*Gh(«�9-,/JK,/h<7�25T6. ^�_� ^ba
QbLN,:S¥,/*Gh6,/.£25TN.£LN,:J �D25S�78,/.0*G.0>A@N,/h�� S0Q|L6TN�<7£~:v&,/*G,:S�lb78*->A@N4NS?Q5;=,:h�~:*G,:@z7/x�«�S0C BTN9-9-7
,:*Gh�.?QR9->A@N,/.�«�9G,/JK,/h<7 ��JK*-7£,:*GhN,:SKn�25@NS0.?>A@N,:*GhN9-*G>A@N�H,/*-7	��LN25.��5Q5*GhN4NS B25LN*-�H2D7$g".0Q
F5*G9-7�C BT6S�,/*-hN,���,/hNF5,�
 & ^�_  ^ba$gMLe25§�LN,/S�«�S0v}25S07?TNhNFR.�v},:S07¥C BTNS�LN*G,KO�h6~$25@N9
LN25S?*-h(,/h<78@e2H9-78,:hN,/Sº»w,/.0TN9-782H78,�LN,:.+�5Q5*GhN.
����� � (�
)(�����*G.�7$x���,:hz7?.?4NS0*G>A@<7 ¼ ,/LNQb>A@
L6,/S�l|,/9-,/�<78*ut|*u7 B2H7ºLN,:.+�5Q5*GhN.:g v&QRJK*-7�� ����� � � ��� ���! ��

� � �
,:*Ghj,:S0v}25S07?TNhNFR.�78S0,/TN,:S�l|>A@ B2D78~/,:S

C BT6S�LN*G,:.?,3*G.�7$x
«�*Gh6,/h�.0QR9G>A@N,:h�,/S�vo2HS078T6hNFR.07?S?,:TN,/h
l|,:9G,:�z7?*-tb*-7²B2H78.0.?>A@�B2D78~/,:S��D25hNhjJ�25h�hzTNh�25T6.

L6,/J « S0FR,/;6hN*G.�LN,/.�,/S?.�78,:h O�T6CÀS0T6CÀ.�t5QRh 354=6T8:9";=< >C@*BC@*>�DI>:4?8FE5G5@IHq;=,:S?,:>A@NhN,/h�g
hªB25J�9-*G>A@
259-.#"+TNQH78*G,:h<7�2HTN.©L6,/S�Ã�25@N9�LN,:S©Le2H;=,:*�,:S?~:,/TNF57?,/h¾«�S0FR,/;Nh6*G.?.0,�TNh6L�LN,:S
1325S0LN*GhN259G*u7 B2H7�L6,/.}LN25;=,:* ;=,\78S82H>A@z7?,:7?,/h(�D25S07?,/.0*G.?>A@6,/h�lb7?*G>A@N46S?QR;�,/hN46S?QbLNTN�<78,:./x|n`,\�
F5,/h
LN,/S�OPLNLN*-7?*-tb*-7 B2H7�LN,:.�« S�vo2HS078T6hNFR.0v&,/S�78,:.��D25hNh
J�2Hh�;=,:*"v},:*-78,:S?,:h`OPT6CÀS?T6CÀ,:h
¼ ,\v},:*G9-.&LN*-,Ph6,/TN,:h�« S0FR,/;6hN*G.0.?,�;6~:v3xbLN,/h�LN25;=,:*=L6TNS?>A@N.0TN>A@<78,:hj�},:S?,:*G>A@�@N*-hN~/T6hN,/@|�
JK,/h�TNh6L�Le2HJ�*u7�LN,/h�l|>A@ B2H7?~/,:Swt5,/S0;=,:.?.?,:S?h�x

<9��$ �	� MOADX/_ SP? � A-BDIRGLB
y{h N x��bx�r|xYXNx�r£vwTNS0LN,�JK*-7P»w,/4N9G25>/,:J�,:hz7�l|,/9-,/>\78*GQ5hj,/*-h�� ,:S0C¤25@NS0,/hjt5QRS?F5,/.07?,/9-9-7$g�JK*-7
L6,/.?.0,/h��P*G9uCÀ,�.?*->A@`L6*G,KÃ�25@N9®*GhN*u78*G259G,:S�»wTNhN.�C BTNS�LN,:h�lbQRS07�����,:S?FR,����5QR*-h�*GJ ��*-7?7?,/9
@N259G;N*-,/S0,/h39{B25§H7$x��P2H75BT6S?9G*->A@+v£BTNS?L6,&J�25h�LN*-,/.?,K\+467?*GJK*G,/S0TNhNF�FR,:S?hN,�25T6>A@©;�,/*-J �����
,:*GhN.0,:7?~/,/h�xª�},:7?S825>A@<7?,:7�J�2Hh ¼ ,/LNQb>A@ Le25.+,:S?.�78,£�I2525S+LN,:S+Le25;�,/*",:S?~:,/TNF57?,/h
»wTNhN./g
.0Q�,:hz7?@�B259u7�L6*G,/.KJK*-7¥@�BQ5@N,/S0,/S£n�25@6S?.?>A@6,/*Gh69G*G>A@6�5,/*u7�mMTN4�,/9ag�LN*G,�*Gh LN,:S \+S?L6hbT6hNF
@6*Gh<78,:h�.07?,/@N,:h�g�259-.©.0QR9G>A@N,Hg®L6*G,�;�,/*�LN,:S¥l|QRS�78*-,/S?T6hNF�CÀS BTN@�,/S0S?,:*G>A@<7�v&,/S?L6,/h�xI)+*G,/.
S0,/.0TN9-7?*G,/S�7�25TN.�LN,/S�m®2H78.?25>A@N,5gºLe25§�LN*-,
hN25>A@NFR,:9 25LN,:hN,/h m®TN4�,/93hzTNS�Le25hNhqhNQb>A@
L6,/hj,:S?.�78,/h�»wTNhN.º~/TNFR,:QRS?L6hN,:7ºv},:S?LN,:hj� BQRhNh6,/h�gev&,/hNh�hNQ|>A@��5,:*Gh�FRS BQR§5,/S?,:.wm®TN4�,/9
@6*Ghe25T6.?FR,:.?>A@NS0*G,/;�,/h�vwTNS?L6,5x )�25@N,:Sw.078,:9G9u7�Le25.w,/S0.07?,�»wTNhN4e2525S�hN*G>A@<7º,/*-hNJ�259�JK,/@NS
lz78*G>A@64NS?QR;�,/h LN,:S3«�*GhNF<2H;=,:S?,/9G2H78*-QRhN,:h�Le25S�TNh6L
�D25h6h
.0QRJK*-7+h6*G>A@<7�C BTNS+LN,:h`~:T6tRQ5S



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

Ã�25@N9

���
� �
��

� � � � � � � � � �
� � � � � � � � �

� � � � � � � � �
� � � � � � � �

� � � � � � �
� � � � � � �

� � � � � �
� � � � � �

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

p N p rHp JRp X<p �5p ¡Rp ¨5p ­Rp �Rp N pRpp

p ��p5p<�

p ��p N p

p ��p N �

� ,/S07?,/*-9GTNhNF£LN,:SPÃ�25@N9G,:h N ��������� N p5p£*-JÂ,:S?.07?,/h]Y � [ TNhNL�~:v&,/*-7?,/h YA* [ »ºT6h
;=,:*ªO�h<v},:hNLNTNh6F�tRQRh�»w,/4N9G25>/,:J�,:hz7�l|,:9G,:>:78*-QRh�25T6C®FR9G,:*G>A@<tR,:S07?,/*G9u78,3«�*Gh6F<25;�,

OP;N;N*-9GLNTNh6FKr|x J ) O�TN.�vw*GS?�zTNh6FR,/h�tRQRh�»º,:4N9 2H>/,/JK,/h<7Pl|,:9G,:>:78*-QRh

;=,:.?>A@NS0*G,/;�,/h6,/hjl|>A@ B2H7?~/,/S�t5,/S0v&,/h6LN,:7ºv},:S?LN,:h�x O�;N;6*G9GL6TNhNF£r|xKJ¥~/,:*GF57�LN25.w��S?QR;N9-,/J
LN,/SwTNhNF59G,/*->A@NJ B25§R*GF5,/h�� ,:S078,:*G9-TNhNFNx

¯�°	� ³�
 �P!/��´ �
+ BTNS�LN*G,P«"¬�~:*G,:hN~�,:*GhN,:.},\¸b7?,/S?h6,/h��5QR*-hzt5,/S�C¤25@NS?,:hN.o*-.07&*_x0v3xzLN,:.?.0,/h(y��#\P�d� ,:S?@e2H9-78,:h
,/h<78.0>A@N,/*-LN,/hNL�gHLe2w«I¸b78,:S?hN.04=,:*G>A@N,:S?~/T6FRS?*u¹�,�*Gh3@N,:T678*-FR,/h©lDHb.07?,/JK,/h©*GJ�� ,/S?F59G,/*->A@3~/T
��25TN4|78.?4�,/*->A@N,/S�QbLN,:S�F<25S
�o25>A@N,:QR4=,:S82H7?*GQRh6,/h ,\¸b78S0,/J ~/,/*u7A25T|CEv},:hNLN*GF�.?*Gh6L�x��},:*GJ
TNS?.04NS BTNh6FR9G*->A@N,/h�l|Q5S070�Á��,/S0FR,\�Á�5QR*Gh N x��bx�r|xYX�C B259-9-7&Le25;�,/*�LN25.�,\¸b78,:S?hN,©l|Q5S078*-,/S0,/h(;�,/*u�
LN,/S�»º,:9 2H7?*GQRhN,:hj2Hh�g FR,:CÀQR9-F57wtRQRJ�«�*Gh69G,/.0,/h�L6,/S�;�,/*-LN,/h�.?QRS�78*-,/S07?,/h�»wTNhN.:x�n�*-,©*-h
N x��bx�r|xYXNx�r+,/S?9dB25T67?,/S07/gR�D25hNhKJ�2HhKLN2²t5QRh�JK*-7078,:9G.��5Q5*Gh|�{)+TNS?*-hNFH����,/S?F5,o*GJ	QR4678*-J�2H9G,/h
+�2H9G9<,/*-h©�HQRJK4N9G,\7?78,:. �ª,/.0,/h¥TNh6L¥l|>A@NS0,/*-;=,:h¥LN,/S®»º,:9 2H7?*GQRh6,/h�,/*Gh6.?4e25S0,/h�xDO�h�LN*G,:.?,/J
� ,/S0C¤2H@NS?,:h�J�T6§K.0*G>A@�LN,/Sº�����£hbT6hjJK,/.?.0,/h�9 25.0.?,:h�x

+ BTNS
� «�*-hNF<25;�,:7?TN4=,:9_g�,/*-hN,£l|,:*-78,:hN�D254e25~:*-7 B2H7Pt5QRh�� mMTN4=,:9Gh�g=,/*-hN,¥l|4�,/*->A@N,/SÁ�
�H2H4e25~/*u7 B2H7KtRQ5h c mMTN4�,/9Gh¿T6hNL¿,/*-hN,/hql|4�,/*->A@N,/S0;=,:Le25S�C�t5QRh ��mMTN4�,/9-h�C BTNS�LN*-,
lbv},:,/4NOPS?,/25.+v},:S?LN,:h�*Gh�ik)3l|monqpRrH;6sMTNh<78,:S+LN,/SPO�hNhN25@NJK,�� ( c TNhNL�� (���TNhNL
LN,/S3� QRS82HTN.?.0,:78~:TNhNFNgMLe25§�LN*-,�lbv&,/,:4NO�S0,$25.�hN*G,£LN*-,�¦�S BQ5§R,¥tRQRh � mMTN4�,/9-h BTN;�,/SÁ�



��� ������(!� ��' ( ���

.0>A@NS?,:*-7?,/h�g LN*-,�y��#\P�Á1�QR.07?,/h�LN,:.������K25hNFR,:FR,/;�,/h )

� � �
�

�/� >	V��	��
� �

��

)+*-,/.?,:.(25. H|JK467?Q578*-.?>A@N,�� ,:S?@e259u78,:h�,/h<78.04NS?*->A@<7�L6,/h�1�QR.07?,/h�C BTNS�Le25.�,�¸|7?,/S0hN,

lbQRS07?*G,/S0,/h�g&259-.?Q�L6,/hN,:hqL6,/S(25h6LN,/S0,/h¿.?Q5S078*-,/S0;e25.?*-,/S�78,/h�,\¸b78,:S?hN,:h �5Q5*Gh<tR,:S0C¤25@NS0,/h�x
)+*-,/.0,�OPTN.?.?25FR,�.?>A@N9-*G,:§57 ¼ ,/LNQb>A@�hN*->A@<7I2HTN./g Le25§ºLN,:SI�����PL6,/h�y��#\P�Á�},:Le25S0CN25hNLN,:S?,:S
� ,:S0C¤25@6S?,/h BTN;�,/S07?S?*u¹=7/g$~5x?��x TNJ ,/*-hN,/h��5QRh6.07A2Hhz7?,/h�+ 25�<7?QRS/x )�25@6,/Sª,/S�CÀQR9GFH7�@N*G,:SM,:*GhN,
46S82D¸|*G.0;=,:~/QRF5,/hN,©)+*G.0�bT6.?.?*-QRh�LN,/.P��,:@NS?;�,/LN25S0CÀ.:x

lb782H7?7P~:v&,/*-,/SºFR,:7?S?,:hNh<78,/SP,\¸b78,:S?hN,:S3l|QRS�78*-,/S?; B25TNJK,+vw*GS?L�;=,:*GJ ������hzTNSº,/*-hN,/S
2HT6CÀFR,/;N25T67$x}�},/*�LN,/S�¦�,/hN,:S?*-,/S?T6hNF¾*GhN*u78*G259G,:S£»ºTNh6.(� BQ5hNhN,/h ¼ ,:7?~:7(~\v},:*�.0782H7?7(,:*u�
h6,/J »ºTNhj4NS?Q�t5,/S?25S?;�,/*u78,:7?,/J ��25TN4|78.?4�,/*->A@N,/S0*GhN@N259-7P,/h<78.�78,:@N,/h�xMÃ�T6. B2H7?~/9G*->A@jJ�T6§
2HT6C3LN*G,�� ,/S0v&,/h6LNTNhNF¾tRQ5h�»º,:4N9 25>:,/JK,/h<7�l|,:9G,:>:78*-QRh�t5,/S?~:*G>A@<78,\7(v},:S?LN,:h Y_r|x¢¡6x N�[ g
v&QbLNTNS?>A@�LN*G,�JK*-70789G,:S?,(»wTNhN9 B25hNFR,(.0*G>A@�hNQb>A@NJ�2H9G.¥@e259-;N*G,:S07�i 1�hbT �R­Hsax�y{hN.?FR,:.825J©7
� BQRh6hN,/h
;=,:*�LN,/S3»wTNhNF5,/hN,:S?*G,:S?TNh6Fj259-.?Q�tb*G,:S?J�259IJK,/@6S3»ºTNh6.�,:h<78.07?,/@N,:h�gM259G.�L6*G,/.
;�,/*-JÂ�z9 2H.?.?*-.?>A@N,:h�l|Q5S070�Á��,/S0FR,\�Á�5QR*Gh(JK*-7�»º,:4N9 25>:,/JK,/h<7�l|,/9-,/>\78*GQ5h�L6,/S + 259G9�v B25S?,Hx

y{h�LN,/h���,/S0FR,\�Ál|>A@NS?*u7?7?,/h�v&,/S0LN,/hjLN*G,�»w,/9 2D78*GQ5hN,/h(vw*G,:LN,/SwtR,:S?~/25@Nh<7�t5,/S82HS?;�,/*u�
7?,:7/gbv&Q|L6TNS?>A@�.?*-,�.0*G>A@�LN,:h,+ 25h|�{y{h�78,/*-9G,:h�J BTN.?.0,/h(TNhNL�LN,/S + 25hb�{y{h�L6,/S ¼ ,\v},:*G9G*-FR,/h
��,/S?F5,\�Á� B25TNJK,ohzTNS hNQ|>A@ �MSRr�*-.07$x5)+*G,O� BQR@N,�,:*GhN,:.���,/S0FR,\�{�o25TNJK,/."C BT6S"Le25.�,�¸|7?,/SÁ�
h6,ºl|QRS07?*G,:S?,/h£*-.07"C BTNSI,/*Gh6,ºÃ�25@N9|t5QRhYB�*-hN*-7?* 259-,/h©»ºTNh6.�L6,/S »w,/9 2D78*GQ5h�LNTNS0>A@���� >�V � B��
F5,/FR,:;=,:h�xI�&,/* @e259-;=,:J +�2Hh|�{y{h
TNhNL�tb*-,/S?J�259�JK,/@NS�»wTNhN.©,/S?F5*G;67�.?*->A@�,:*GhN, � BQR@6,
t5QRh��
� >	V ��� a"Y�X ��B [ �<x

y{h�S?,/259G*-.078*-.?>A@N,:h©l|~/,:he25S?*-,/h�vw*GS0L�C�BTNSª,/*-hN,/h3,\¸b7?,/S?h6,/h¥lbQRS07?*G,/S?259GF5QRS?*u78@NJ�T6.�hN*->A@z7
hzTNSI,/*Gh6,o.?,:@NS�FR,/S0*GhNF5,�Ã�25@N9btRQRhKlb,/*-7?,/h¥~:TNS"� ,/S�C�BTNFRTNhNF�.�78,:@N,/h�g5Le2+LN*G,:."LN*-,o«"¬K~/*u�
,:hN~��D2H7A2H.078S0QR4N@e2H9bt5,/S?S0*GhNF5,/S?h�v BT6S?LN,Hx<)�25@N,:S"Le25S�C J�25h�Le2$tRQRhK25TN.0FR,/@6,/h�gRLN25§+.?*->A@
L6*G,+�}25TNJK@ BQR@N,:h�TNJ J�2D¸|*-J�259 N T6hz7?,/S0.?>A@N,:*GLN,:h�gNvo2H. ¼ ,+,/*-hNJ�259 ~/TN. B2H78~:9G*G>A@6,/. �ª,\�
.0,/hKTNhNL�l|>A@NS0,/*-;=,:h�LN,:S ,/h<78.04NS?,:>A@N,/hNL6,/h(»w,/9G2H78*-QRh�;�,/LN,:T678,\7$xz)+*G,:.�;=,:LN,/T|78,:7&25;�,/S
F5F5CÁxR,/*-hN,/h£,:S?@N,:;N9G*->A@N,/h���,/@6S825T6CEv}25hNL�gbLN2 �QO B gz259G.0Q��
� >	V � B�� � N gR*-hK@6,/T67?*GFR,:h
lPH|.�78,:J�,:h�259-.�S?,$2H9G*G.�78*-.?>A@�gbv},:hNhjhN*->A@<7P.0QRF<25Sº259-.oLN,:SP»w,/F5,/9-C¤2H9G9�2HhN~/TN.0,/@N,:h�*G.�7$x

)+*-,j��S?Q5;N9G,:J�2H7?*G��vw*-S?L�Le25LNTNS0>A@�S?,:9 2H7?*-tb*G,:S07/g�Le25§�;�,/*-J «�*GhN.?2H78~�tRQRh��5Q5*Gh|�
)+T6S?*Gh6FH����,:S?FR,�Y N x��bx�r|xYXNx�r [ *GJ 9-,:78~\78,:h l|>A@NS0*-7?7�25TN>A@�;=,:*GJ�l|QRS�70�Á��,/S0FR,\�Á�5QR*Gh
LN*G,
«�*-hN.?4e2HS?TNhNFwLN,:. ¼ ,�,:*GhNJ�259-*GFR,:h�l|>A@NS0,/*-;=,:hN.�TNhNL���,:.?,:hN.®L6,/S�»w,/9 2D78*GQ5hN,/h�hzTNS�LNTNS0>A@
� ,:S07?,/*G9-,/h¥LN,:. +�2Hh|�{y{hN."25T6C�;=,:*GLN,w»w,/9G2H78*-QRhN,:h�,/S0S?,/*->A@<7�vw*GS?L�gR;=,:*N,/*-hN,/S"�o25TNJK@�BQR@N,
t5QRh N *-J 259u78,:h � ,:S0C¤25@6S?,/h`259-.?Q(C BTNS�LN,:h
� ,:S?FR9-,/*G>A@ ~:TNJ ������hzTNS3LN*-,�� ,/S0tb*-,/S��
C¤2H>A@bT6hNF LN,/S£Ã�2H@N9}LN,:S�*Gh6*-78*G259G,:h�»wTNhN.¥S0,/9-,:tH25h<7¥;N9-,/*G;|7$xMy{J + 259-9G, B . � � X B
,:S0CÀQR9-F57�;=,:*GJ �����©7?S?Q57?~/LN,:J ,/*Gh6,º� ,:S?LNQR464N9GTNh6F�LN,:.}y��#\P�{OPT6CEv}25hNLN,:.}FR,:FR,/h BT6;=,:S
L6,/J �z9G25.?.0*G.?>A@6,/h¥� ,/S�C¤25@NS?,:h�gHv}25.�he2D7 BTNS09G*G>A@�tR,:S?JK*G,/L6,/h¥v},:S?LN,:h£.?QR9-9-78,HxHmM,/>A@6hN*G�H,/h
LN25~/T�v},:S?LN,:hj*-h X6x J6x N tRQRS0FR,/.�78,:9G9-7/x



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

¯�°�� /�´ � ��´ � ¶ ´�·K�I·£����!/�P'"�
<���� �	� �`GJ?�IKEPGLS�� U��JA c BDC-GJ?�GLB �`GJ?	��c UD?�GLB
)+*G,�+eS825FR,
he25>A@ LN,/h JK*-7�������;�,/S0,/>A@N,:hb;N25S?,:h�OPS07?,/h t5QRh �5QR*-hN.��D25h6h J�25h
~/TNh B2H>A@N.07PLNTNS0>A@�� ,/S0FR9G,:*G>A@N,�JK*-7�25hNLN,:S?,/hj�5QR*-hzt5,/S�C¤25@NS?,:hj;�,$25h<7{v&QRS07?,/h )
���������"� � � ����	 ��� �������#��$ ���('
)+,/S¥9G,\78~\78,�l|>A@NS0*-707£*GJ ��,/S0FR,\�{�o25TNJ ;�,/*-J ����� ,/h<78.04NS?*->A@z7�;�,/~ BT6FR9G*->A@�L6,/S£259-.
�5QR*GhN,:S?FR,:;NhN*-.?.?,(*-LN,/h<7?* �e~:*G,/S�78,:h¾m®TN4�,/9}LN,/J½LN,/.£S?,:*GhN,:h�l|QRS�70����,/S?F5,\���5Q5*GhN.:gIJ�25h
�H2HhNh�259G.0QKL6*G,/.0,/9-;=,:h��5QR*-hN.ovw*G,�L6*G,/.0,/Sw;�,/S?,:>A@NhN,:h�x
���������"� � 
���� 	��)# ��� � ����� ��$ ���('
�P*GJKJ�7�J�25h�25T|Cw;=,:*GLN,:h¾»º,:9 2H7?*GQRh6,/h�L6*G,£78S?*utb* 259-, \+S0LNhzTNhNF 25h�gMLN*-,�259-9G,Km®T64=,:9
259G.&FR9G,:*G>A@�25hN.0*G,:@z7/gNLe25h6h�v B2HS?,+LN*-,+~/T|C B259G9-*GFR,ºO�hNQ5S?LNhzTNhNFKLN,:Sw»º,:9 2H7?*GQRhN,:h�;�,/S?,:*-7?.
,/*Gh6,j.?Q5S078*-,/S�78, +eQR9-FR,5g�TNhNL¿*-J �&�j��v BT6S?LN,�.0*GhNh|CÀS?,/*P.?QRS�78*-,/S07�TNhNL¿9-,:78~\78,:hNLN9G*->A@
LN,/S��5QR*Gh�LN*-,/.?,:SP*-hN*-7?* 259-,/h�»wTNhN.º;=,:S?,:>A@NhN,:7/x�)+*-,�O�TN.09 25FR,:S?TNh6FR.?4NS0QR;N9-,/J�2H78*-��geLN25§
LN*G,:.?,whN*G>A@<7�*Gh¥L6,/h��P25TN467?.?4�,/*->A@N,/S 4e25.0.?,:h�g<v BTNS?LN,ºLe25;�,/* 2HT6C�L6*G,º�5QR*-hz7?,/>A@Nh6*G��LN,:S
lbv},:,/4NOPS?,/25.+tR,:S?.?>A@6QR;=,:h�x�)+QRS�7�� BQRhNh<7?,¥J�25h�Le25.�«�h<7?CÀ,:S?hzTNhNF5.?4NS B25LN*G�D2H7 ������259-.
�Z8.� ����25hN.0,:78~:,/h�g�v}Q5J�*u7P�H,/*-hN,�mMTN4�,/9M,/h<7?CÀ,:S?h<7�v&,/S0LN,/h�x�)�25JK*-7�v BTNS0LN,�LN,:S+�����
Le25hNh
259-9G,¥«�9G,:J�,:h<78,¥LN,:.©1�S0,/TN~:4NS?QbLNTN�<78,:.©;6*G9GL6,/h TNhNL FR,:FR,/h
Le25.��5QR*-hN4NS B25LN*G�D2H7
78,/.�78,:h�gev}QRJK*-7o,/Sw~/TNSº�},:S?,:>A@NhzTNhNF ¼ ,:LN,/SºO�S�7�tRQRhj�5QR*-h�*-h�LN,/S ��25FR,+v B25S0,5x
���������"� � ����� ��
������ �!��	�� $ ���(' ���!� 
=�"�J��� '
¦3*-;67º,/.+~:TNS+�},:S?,:>A@NhzTNhNF�,/*-hN,/.3�5Q5*GhN.º,/*-h�FR,/,:*GFRh6,:78,:.�@e2H.?@z;e25.0*G,/S�78,:.��5QR*Gh<tR,:S0C¤25@b�
S?,/h�gN.?Q£�D25hNh�J�25h(LN*G,�\+S0LNhzTNhNFK25T6C®LN,/h�mMTN4�,/9Gh�LN,��ehN*-,/S?,:h�ge*Gh6LN,/J J�25h ¼ ,:LN,/J
m®TN4�,/9&.?,:*GhN,1��25.0@N4e25S�78*-7?*GQRh6.?hzTNJKJ�,:S©~:Tzv&,/*-.07¥T6hNL¾Le25S?25T6C�LN*-,�7?Q57A259-, \+S0LNhzTNhNF
25T6C�� t5,/S0v&,/h6LN,:7/xª)�25.º«�hz70CÀ,/S0hbT6hNFR.?46S B25LN*-�D2H7 �����¿v BTNS?L6,�Le25h6h ¼ ,:v&,/*-9G.º259-9G,3m®Tb�
4=,:9|JK*-7M�z9G,:*GhN,:S?,/SI�I25S�78*u78*GQ5hN.?hzTNJKJ�,:S�,/h<7?CÀ,:S?hN,:h�gR.?Q�Le25§+.0*G>A@�*-h ¼ ,/L6,/S lbv&,/,:4NO�S0,$2
¼ ,:v&,/*G9-.�hzTNS LN*G,wmMTN4=,:9e,/*-hN,/S��I2HS078*u78*-QRh�FR9-,/*G>A@6~/,/*u78*-F�;=,��ehNLN,:h�� BQRhNh<78,:h�xb)+TNS?>A@KLN*-,
~/TNJ �ª,:.?,/h
LN,:S©»wTNhN.3;�,/h BQH78*GFH78,/h��P25TN467?.?4�,/*->A@N,/S0.?,/*u78,:h`v B25S0,KL6*G,/.0,/.�� ,/S�C¤25@NS0,/h
*GJ � ,:S?FR9-,/*->A@�~:T�.04=,:~/*-,/9G9-,/h�@e25.0@b;N25.?*-,/S07?,/h��5QR*Gh<tR,:S0C¤25@6S?,/h ¼ ,/L6Q|>A@�v},:hN*GFR,:Sw,:¬K~/* �
,/h<7$x
<���� �=< MOB aFc X X A-BDI c A�� X�a G��JSPGLEPEPG M ? T�GLB
n�*G,}L6,/S"tRQ5S825hN.�78,:@N,/hNL6,ºOP;N.?>A@6hN*-707 .?>A@NQRhK~/,:*GF57/gH*-.07"C BT6S"LN*G,&O�hN4N25.?.0TNhNF�LN,/. �����
25h�,/*-h�;=,:.07?*GJKJ�78,:.��5QR*-hN4NS B2HLN*G�D2H70� � �$�%�
	���LN*G,©FR,/,:*GFRhN,\78,�n�25@N9®LN,/SF\+S0LNhzTNhNF
25T6C LN,:h`»w,/9G2H78*-QRhN,:h�TNhNL�LN*-,�LN,:.3« h<70CÀ,/S?hzTNh6FR.?4NS B25LN*-�H2D78. ���
� .0,/@NS+vw*->A@z7?*GFNx=O�9-.



������� '*� ��'$#	
�'J��� ��� 
�� ��	�� ���

L6S?*-7078,:S3vw*->A@<78*GF5,/S + 25�<78QRS3�5Q5J�J�7�*-h tb*-,/9G,:h�+ B259G9-,/h LN*G,£FR,:,/*-FRhN,:7?,Kn�25@N9�L6,/S�*Gh|�
7?,/S0hN,/hj)�2H78,:hN.07?S?TN�<78T6SwC BT6S�LN*G,©lbv&,/,:4NO�S0,$25.P@N*GhN~:T�x

)+*-,o@N*G,:S"LN*-.?�zT678*-,/S�78,/hK�},:*G.04N*G,:9G,o.0*GhNL�i )3l|monqp<rH;6sN,/h<78hNQ5J�JK,/h¥TNh6L�;�,:7?S825>A@|�
7?,/h©LN,/JK,/h<78.04NS?,:>A@N,/h6L�hzTNSM.IHbJKJ�,\78S?*-.?>A@N,o�5QR*Gh6./g$v}25."25T6>A@�LN,/S®�},:.?>A@NS0,/*G;6TNhNF�LN,:.
OP9GFRQ5S?*-7?@NJ�TN.}*Gh�LN*G,:.?,:J 13254N*-7?,/9�,:h<78.?46S?*G>A@<7/x
������� ����� � � 
�� �%$&���('
�&,/*GJ�« 4zTN*u�Á�5QR*Gh©;N*G,\78,\7".?*->A@¥259-. \+S?L6hbT6hNF��D25hNQRhN*-.?>A@¥LN*-,}2HT6C LN,/J�Oo7?7?S?*-;NT67���25h�g
2HT6C LN,/J�¦�9G,/*->A@N@N,:*-7ºtR,/S09 25h6F57�vw*-S?L�Ä C BTNS�L6,/h 259-9GFR,:J�,:*GhN,:S?,/h!+ 259G9�LN,:S�¦�9G,:*G>A@N@N,:*-7
2HT6C6JK,/@6S?,/S0,/h©Oo7?78S0*G;NT|78,/h�t5,/S0v&,/h6LN,:7�J�25h3,/h<7?.?4NS0,/>A@N,:hNL¥,/*-hN,�Le25S?25T6Ce2HT6CÀFR,/;N25T678,
9-,\¸|*G�HQRFRS?254N@N*-.?>A@N, \+S?LNhzTNh6FNx

�},:*NLN,:SIn�2H@N96LN,:.�O�T6CÀ;N25TN."LN,:S�lbv&,/,/46O�S?,/2��D25h6h¥J�25h�@N*G,:SI,/*-hN,o.04=,:~/*G,:9G9-,o«�*u�
F5,/hN.0>A@e2HCE7�LN,:.�« 4zTN*u�Á�5QR*GhN.&25TN.0hzT678~:,/h�x��PJ �},/LN*-hNFRTNh6F¥r|x�r�~:T(FR,/h BT6FR,/h�gb�D25hNh�~:T
�����
	���Y 
d��� [ � Y 
���� � � ��� [ L6*G,º�},/L6*GhNFRT6hNF������DY 
d��� [ � Y 
 ��� � � ��� [ FR,\v B25@N9-7
v&,/S0LN,/h�x®)�2�L6*G,£lbv&,/,:4NO�S0,$2�25;=,:S�;=,:*GJ�m®,:.07�FR,:FR,/h ��2HT6CÀFRS?T6hNL LN,/S�.0QRS07?*G,/S�78,:h
� ,:S825S0;=,:*-7?TNhNF�hzTNS�«�9G,/JK,/h<7?,��z9G,:*GhN,:S�QbLN,:S�FR9-,/*->A@*�¾,:hz7?@e259u78,/h��H2HhNh�g�*G.07KLN*-,/.0,
�&,/LN*-hNFRTNhNF B2-4bT6*-tH259G,:h<7�~/T � /��� Y 
d��� [ � Y 
���� �� � ��� [ J�*u7�L6,/S¥�},:.?QRh6LN,/S0@N,/*u7

 � /��� Y 
d��� [	� �����
	���Y 
e� � [ x<)+*G,�lbv},:,/4NOPS?,/2�,/h<78@ B259-7�v&,/FR,:h�r|x��|xYX�*-J�JK,/SIhbT6S�,:*GhN,
��,/hNFR,�;�,/~ BT6FR9G*->A@�L6,/S \+S?LNhzTNhNFKFR9-,/*G>A@6,/Sw«�9G,:J�,:hz7?,5geTNh6Lj;�,/* ¼ ,/L6,/SwO�h6CÀS?25FR,3JK*-7
,:*GhN,:J m®T64=,:9 �©v},:S?LN,:h�Le25@N,:S&,:h<7{v},:LN,/S�2H9G9G,}m®TN4�,/9=25TN. LN,:Solzv},:,/4NOPS?,$2�,:h<7?CÀ,/S0h<7
T6hNL��5,:*GhN,:.+~/TNS BTN>A�zFR,/9-*G,\CÀ,/S07+Q|LN,:S��H,/*Gh6,/.+,:hz70CÀ,/S0hz7+TNhNL 259-9G,3~/TNS BTN>A�zFR,/9-*G,\CÀ,/S07/xªÃ�TNS
�ºh<78,/S0.?>A@N,:*GLNT6hNF�LN,:S + B259-9G,�FR,/h BT6F57 ,/*-h£� ,:S?FR9-,/*->A@¥J�*u7",/*-hN,/J »º,:4NS B2H.?,/h<7825h<78,/hKLN,:S
«�9-,/JK,/h<78,¥*-h�LN,/S�lbv&,/,:4NO�S0,$26Ä�~:T`LN,:S?,:h�lb4=,:*G>A@N,:S?TNhNF��D25hNh ,/*-hN,¥,/*-h6C¤25>A@N, �ª*-.078,
t5,/S�v},:hNLN,:7Pv},:S?LN,:h�x
������� ��� � � ��'$# ��$ ���('

�&,/*GJ �o25hNLb���5QR*-h�L BTNS0CÀ,:h©LN*-,�m®T64=,:9b;�,/~ BTNFR9-*G>A@3LN,/.�n`,/S07?,/.�,/*-hN,/.�Oo7078S?*-;NT67?,/.��¾hbT6S
T6J�,/*-hN,/h �&,:78S?25F	�KtRQRhN,:*Ghe2HhNLN,/S+25;<v},:*G>A@N,:h�gª.?Q�Le25§(J�25h�.0*G,Hg�TNJ .?*G,�,/h<78.04NS?,��
>A@6,/hNL`~/TN.?25J�JK,/h6~/TN;NS0*GhNF5,/h�g�,:h<78.?46S?,/>A@6,/hNL�L6,/S�\+S?LNhzTNh6Fj25T|C}LN*-,/.0,/J�Oo7078S0*G;NT67
.0QRS07?*G,:S07$x/O�TN.�LN,:SMlbv},:,/4NOPS?,/2P,/h<70CÀ,/S?h<7Mv},:S?LN,:h�LIBT6S0CÀ,/h3mMTN4�,/9_g/LN*G,�FR,:FR,/hIBTN;=,:S�LN,/J
2Hh6CÀS825F5,/hNLN,:h�mMTN4�,/9�LN,:h�OP;N.07825hNL
� BTN;�,/S?.0>A@NS?,:*-7?,/h�g Le2£.?4 B2D78,/Sº25h|CÀS825FR,:hNLN,3hNQb>A@
F5S BQR§R,:S?,+mMTN4�,/9ª2HT6CÀFRS?T6hNL(LN,/Sw)+S0,/*-,/>A�z.?TNh6FR9G,:*G>A@zTNhNF£hzTNS�hNQb>A@�FRS BQR§5,/S?,�O�;N.�7 B25hNL6,
2HT6CEv},:*G.0,/h�T6hNL�25T6>A@�hN*->A@z7 ¼ QR*-hN,/h Y¤Le2HJ�*u7£*G.07¥vw*-,/LN,:S��&,/LN*-hNFRTNhNF�r|x�r ,:S0C BTN9-9-7 [ x
OP9G9-,ohN*G>A@<7 ,:hz70CÀ,/S0hz7?,/h�m®TN4�,/9e.0*GhNL¥vw*-,/LN,:S?TNJ 2HT6CÀFRS?T6hNL£LN,/S�)+S?,:*G,:>A�b.0TNhNFR9-,/*->A@bT6hNF
�5Q5*GhN,:S?FR,:;NhN*G.0.?,Hx

)+*-,�mMTN4�,/9º*Gh�LN,/S�lbv&,/,:4NO�S0,$2�� BQRhNhN,:h�.?Q5J�*u7�*-h�L6,/S�»º,:*G@N,:h6CÀQR9GF5,�,:h<7?CÀ,/S0h<7
v&,/S0LN,/h�go*Gh�L6,/S�.0*G,�,:*GhNFR,\C BTNF57�vwTNS?LN,:h�Ä�259-.�lb4=,:*G>A@N,:S?.07?S?TN�<7?TNS�,/*GF5hN,:7�.?*G>A@�2H9G.?Q
,:*GhN, "�T6,/TN,Hxo«"¬K~/*G,:h<78,/S(*-.07�,/*Gh6,�)�2H78,:hN.07?S?TN�<7?TNS/g&;=,:*�LN,:S�Le25. ¼ ,/hN*-FR,�mMTN4=,:9+*Gh
L6,/S \+S?LNhzTNhNF6g�;6*G.£~/T�LN,/J ,:h<7?CÀ,/S0h<7�TNh6L�v&QRhe25>A@�25TN.?F5,/FR,:;=,:h�vw*GS0L�g�.?>A@6hN,/9-9G,/S



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

FR,:CÀTNh6LN,/h�v&,/S0LN,/h£�D25hNh�x5)�2º.?QRS�78*G,:S07®,/*-hNFR,:C BT6F57®vw*-S?L�gD*G.�7ILN25~/T�~Hx8��xH,/*-hN,�l|�z*-4N9G*-.078,
FR,/,:*GFRhN,\7$x
������� ��� � � �)�]� ������

�%$&��� '

�},/*-J m®,:J�4�QRS82H9u���5Q5*Gh¾,/h<7?@e259-7?,/h�;=,:*GLN,�»º,:9 2H7?*GQRh6,/hN.0>A@N,/J�2H7A2 ,/*-hN,�)�25S?.�78,/9-9GTNh6F
,/*Gh6,/. y{h<78,/S�tH259G9-. B � i � ?A@b� � 8F�es_x�m®T64=,:9 ¼ Q5*GhN,:h�g�v&,/hNh	.?*G>A@	*G@NS0,¾y{h<78,/S�tH259G9-,
.?>A@NhN,:*GLN,:h�g3259-.?Q �$�%�
	���Y 
d��� [N)�� Y 
�� B�� � � B �� �![ x3lbQRS07?*G,/S�7�J�25h LN*G,:.?, hzTNh
he25>A@q*G@NS0,/S(hN*-,/LNS0*GFR,:S?,/h�1�QRJK4�QRhN,/h<7?,5g�.?Q¾v&,/S0LN,/h�.?*G, *-h¿LN*G,
lbv&,/,:4NO�S0,$2�,/*Ghb�
FR,:C BTNFH7$g�.?Q5;e259GL�*G@6S��&,/S?,:*G>A@�tRQRh�L6,/S�l|QRS07?*G,:S?TNhNF ,:S?S?,:*G>A@<7�vw*-S?L�x «�h<7?CÀ,:S?h<7�v&,/SÁ�
LN,/h¾� BQRhNh6,/h .?*-,�vw*G,:LN,/S:g".?QR;N259GL�,:*Gh 25h|CÀS825FR,:hNLN,:.¥m®TN4�,/9&,/S0.07£@N*-hz7?,/S�*-@NhN,:h¾;=,��
FR*GhNh<7/g�LN2�Le25.�LN25hNh¿25T6>A@�259G9-,�CÀQR9-FR,/h6LN,/h�7?TNh�v&,/S0LN,/h Ya�&,/LN*-hNFRTNhNF¾r|x�r [ g�259G.0Q
�����bY 
d��� [K)�� Y 
�� B � � 8F��� � � B � � ?E@ [ x

)+*-,���,:hNFR,(LN,:SKmMTN4�,/9o*-h¾LN,/SKlzv},:,/4NOPS?,$2
TNh<78,:S078,:*G9u7¥.?*->A@�LN25;=,:*}vw*G,:LN,/S¥*-h
~:v&,/*M��,:hNFR,/h�gNtRQRh�LN,/h6,/h�LN*G,+,:*GhN,�,:h<7?CÀ,/S0h<7ºvw*-S?L(TNh6L�L6,/Sº»º,:.07wJK*-7}LN,/J 2Hh6CÀS82D�
FR,/hNL6,/hjmMTN4�,/9 ¼ QR*-hz7/xNn�*G,3;�,/*GJ �o25hNL|�Á�5QR*Gh�J�T6§�LN*-,3,/h<78.04NS?,:>A@N,/hNL6,¥O�T6Ca78,/*-9GTNh6F
FR,:CÀTNh6LN,/h�v&,/S?L6,/h�gªLN*-,�.?*->A@�he25>A@ LN,:h`«�hNL64NTNhN�<78,:h`L6,/S�y{h<78,:S0tH259G9-,�S0*G>A@<78,\7$g�v&,/9 �
>A@N,�2H9G9G,:S?LN*-hNFR.�.?QRS�78*G,:S07�he25>A@q*G@6S?,/hqO�h|C B25hNFR,:h�,:*GhNFR,\C BTNF57(v&,/S0LN,/h�xwn`,/FR,:h�LN,:S
,/*Gh|C¤25>A@N,/h�« h<70CÀ,/S?hz;e2HS?�5,:*-7£LN,:.�O�h|C¤25hNFR.0;=,:S?,/*->A@N,/.�� BQ5hNh<78,�J�25h�2HTN>A@¾Le25~:T¾,/*Gh6,
l|�z*G4N9-*G.07?,�tR,:S0v&,/hNL6,/h�x
������� ��� � � �L� 	�� ��
 ��$ ���('
f=h}YAYTi�]���Y\V�� ���bV8Y\f .?46*G,/9-,/h�*Gh6.?;�,/.?Q5hNLN,/S0,`*-J �},:S?,/*->A@�L6,/Sj¦3,:Q|Le2D78,/hz;e2HhN�z.IHb.07?,\�
J�, i ��lNl �R­5s�,/*-hN,�vw*G>A@<7?*GFR, »wQR9G9-,5g�Le2¾LNQRS�7�� T6hN�<78, *Gh�LN,:S�« ;�,/h6,
;�,:7?S825>A@<7?,:7
v},:S?LN,:h�go25T|C�LN,/h6,/h�J�25h��5,/*-hN,jF5,/,/*-FRhN,\78,6\+S0LNhzTNhNF�LN,��ehN*-,/S?,:h��D25hNh�g LN*-,�L6,/h
,/TN�z9G*-LN*G.0>A@N,/h�O�;N.�7A25hNL�vw*-LN,/S0.?4N*-,/FR,:9-7/g&2H9G.?Q�*Gh�L6,/S�2HTN.N8 . � � ��CÀQ59GF57/g�LN25§
X Y 8 ��� [ O X�YE8 ��� [ x )�25@6,/S�,/h<7{vw*->A�5,/9u78,�J�2Hh(LNQRS07º��9G25hN,\�Álbv&,/,/4b�d� ,/S�C¤25@NS0,/h�g LN*-,�,/*u�
hN, \+S?L6hbT6hNF�*Gh`,/*-hN,/S©)+*GJK,/hN.0*GQRh
;�,/hzT678~:,/h�g®TNJ LN,/h�O�9GF5QRS?*u78@NJ�T6.�~:T�.07?,/TN,:S?h
Ya«"tR,:hz7��®Q5*Gh<78. [ g�TNhNL�;=,:~ BTNF59G*G>A@ LN,:SK25hNLN,:S?,/h�)+*GJK,/hN.0*GQRh¾JK*-7�,/*Gh6,/S¥.?4�,/~:*G,:9G9G,:h
y{hNLN,\¸|.�78S?T6�z7?TNS�Q54=,:S?*G,:S?,:h�x

y{J +�2H9G9G,ºLN,:.�lb4e2H78*G259u�Á�5QR*Gh6.},/h<7?@e259-7?,/h�;�,/*GL6,3»º,:9 2H7?*GQRhN,:h(LN*G,+)�25S?.�78,/9-9GTNh6F¥,/*u�
hN,/.}»º,:>A@z7?,/>A�z. ^�*-h1+eQRS0J ,/*-hN,/.&�I2R2HS?,/.�tRQRh�y{h<78,/S�tH259G9-,/h6Y B	� � B	
 [ g<Le2H.��5QR*-hN4NS B2HLN*u�
�H2D7�CÀQ5S?LN,:S07©LN,/h�l|>A@NhN*u7?7©LN,/S©»º,:>A@<78,/>A�H,5g�2H9G.?Q �$�%�
	�� Y 
d��� [ )�� Y 
�� ^�� � � ^ �� �![ x
)+*G,�OP9GFRQ5S?*-7?@NJK,/hN.�78,/T6,/S?T6hNF�;�,/*GJ ������CÀQR9GF57PLN,:S�l|QRS07?*G,:S?TNhNF6g�.?Q5S078*-,/S�7�vw*GS0L 259u�
.?QK25hN@e2HhNL�LN,/.wy{h<78,:S0tH259G9-.o*Gh(L6,/S�,/*-hN,/h�)+*-J�,:hN.?*-QRh�g|25he259-QRF�~/T6JÂmM,/JK4=QRS?259u�Á�5QR*Gh
;=,:~ BTNFR9-*G>A@¥LN,:S hN*G,:LNS?*-FR,/S0,/h£1�QRJK4=QRh6,/h<78,\B�� � � ?E@Ixz)�25."« h<70CÀ,/S?h6,/h��D25h6hKL6,/JKhe25>A@
vw*G,/L6,/S�25J «�hNLN,KLN,/.©y{h<78,/S�tH259G9-.�,/S0CÀQ59GFR,:h�g�259G.0Q�JK*-7 �����DY 
d��� [ )�� Y 
�� B	� � � 8F� �
��� B	� � � ?E@ [ xe)�25.�y{hz7?,/S�t52H9G9�B	
P.?4N*-,/9-7}259-.?Q�v&,/LN,:S}C BTNS&LN*G,+l|QRS07?*G,:S?TNhNF6g|hNQb>A@�C BTNS �����
,/*Gh6,+»wQR9G9-,5xzy{J ¦�,/FR,:hN.82D78~+~:T(LN,/h(tRQ5S?@N,:S?*GF5,/h��},:*G.?46*G,/9-,/h�t5,/S0;N9G,:*G;�,/h(Le25JK*-7&hzTNh
25TN>A@ he25>A@ LN,:J «�h<7?CÀ,/S0hN,/h�JK*-7?7?,/9-. ���
� hNQb>A@ m®T64=,:9o*Gh¾LN,:h�lbv},:,/4NOPS?,/25./g LN*-,



������� '*� ��'$#	
�'J��� ��� 
�� ��	�� �	�
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t52H9G9�.0>A@NhN,:*GLN,:h�g=;�,/*-J l|4N2H78*G259u�Á�5QR*Gh�,/*Gh�»w,/>A@<78,:>A��,/*Gh�»w,/>A@<78,:>A��T6.0v3x
�����"���"� � � � $Z� � 	 
�� '  ���

�P,/;�,/h�LN,/h�;N*Gh B25S?,:h Y N x�rbx�r [ �D25hNhqJ�25h 2H9G9GF5,/JK,/*Gh6,/S(25T6>A@ JK,/@NS0LN*GJK,/hN.0*GQRhN259G,
�5QR*GhN.��� � Y ^�_��������+� ^ � [ ;=,\78S82H>A@z7?,/h Y N x�r|x J [ gªLN*-, ¼ ,:LNQb>A@�tRQRh
tb*G,/9-,/h
4N@:Hb.?*G.0>A@N,/h
�5QR*GhNQ54=,:S82H7?QRS?,:h hN*G>A@<7
259-9GFR,:J�,:*Gh�TNh<78,/S0.07 BT678~\7
v&,/S0LN,/h�x3« *-hN, �},:S?,/>A@6hbT6hNF LN,:.
J�,:@NS?LN*-J�,:hN.?*-QRhe259-,/h3�5Q5*GhN.�L6TNS?>A@©J�,:@NS?J�259G*-FR,®�}*G9-LNTNhNF�LN,:.M13S0,/TN~:4NS?QbLNTN�<7?,/.MTNhNL
25;N.?>A@69G*G,:§R,/h6LN,�lb,/9G,:�<78*GQ5h
*-.07�@N*-,/S ¼ ,/LNQb>A@�QHCE7©h6Q|>A@`*GhN,\¬�~:*G,:hz7?,/S©259G.�*-J ;N*-h B25S?,:h
+�2H9G9_gb.?QKLe25§£LN,:Sº« *-hN.82D78~3QR467?*GJK*G,/S�78,:S}4N@:Hb.?*-.?>A@N,:S-\+4=,:S82H7?QRS?,:h�FR,/;�Q578,:h�*-.07/x

«�*-hN,©��,:7?@NQ|L6,©Le2H~/T�*G.07/geLN,/h�J�,:@NS?L6*GJK,/hN.0*GQRhe2H9G,/h��5Q5*Gh�259G.S�º*Gh<78,:S?,:*Ghe25h6LN,/SÁ�
25TN.0C BT6@NS?TNh6FjJK,/@NS0,/S?,:S©;6*Gh B25S0,/S��5QR*Gh6.�~:T�;�,/S?,:>A@NhN,:h�x")�25~:T
v B2H@N9-7©J�2Hh�25T6.©LN,:S
�+*G,:9G~/25@N9�L6,/S�� BQRFR9-*G>A@N�H,/*-7?,/h�g6Le25.º1�S?,/T6~/4NS0Q|LNT6�z7PLN,:SP«�*-hNF<25;�,/S0,/9 2D78*GQ5hN,/h(~:T�;N*-9u�
LN,/h Y¤L6*G,�1�S0,/TN~:4NS?QbLNTN�<78;6*G9GL6TNhNF(*G.�7325.0.?QR~:* 2H7?*-t�TNhNL *GhjLN*G,:.?,/J�1�QRh<78,\¸b7/g�Le2�LN*-,
»º,:*G@N,:h6CÀQR9GF5,�L6,/S�Oo7078S0*G;NT67?,©T6hN,/S0@N,/;N9-*G>A@�*-.07PTNhNL�~:TNLN,:J�.04 B2H7?,/S�h6Q|>A@jt5,/S B25hNLN,:S07
v},:S?LN,:h��D25hNh�g�25TN>A@��5QRJKJ�T6782H78*ut [ g�,/*-hN,�25TN./x&)+*G,(;6*Gh B25S0,/h�13S0,/TN~:4NS?QbLNTN�<7?QR4=,��
S82H7?QRS?,:hjv},:S?LN,:h`LN25;=,:*I.0Q v&,/*u73J BQ5FR9G*->A@�JK*-7�,/*Gh6,/S��5Q5*Ghz;=,:LN*Gh6FRTNhNF�t5,/S0.?,/@6,/h�g�LN*-,
259G.ºm®,:*G9-;=,:LN*GhNF5TNhNF�2Hh�LN*G,©LNQRS�7�;�,:7?,/*G9-*GF57?,/hj»º,:9 2H7?*GQRhN,:hj2HTN.+LN,:S��5QR*-hb;�,/L6*GhNFRT6hNF
FR,:v&QRhNhN,:h�v&,/S?L6,/h¥�D25hNh©TNhNL�LN,:SI«�*-hN.?>A@NS$B25hN�zTNhNF�L6,/S�¦�S²BQ5§R, LN,/SIÃ=vw*G.0>A@N,/hN,:S?FR,:;|�
hN*G.0.?,�LN*-,/h<7$x6)+*G,Pn�25@N9�FR,/,:*GFRhN,\78,:S�»º,:*G@N,:h6CÀQR9-FR,/h�T6hNL��},/LN*-hNFRTNh6FR,/h�*G.�7�O�T|CÀF<25;�,
LN,/. \+4678*-J�*-,/S0,/S?.(ik�},:S8p<r s_g��D25hNh�he25>A@ tR,:S?.0>A@N*G,:LN,/hN,:h�1�S?*-7?,/S0*G,/h¾,:S0CÀQR9-FR,/h .0Q vw*-,
QR@NhN, �P*-hN~/T6he25@NJK,otRQRh���,\7A25*-h6CÀQRS?J�2H7?*GQRhN,:h�Q5CE7 hzTNS .?,:@NS�tH25FR,�FR,\78S?QH¹�,:hKv&,/S0LN,/h
TNhNLq.078,:9G9u7�.?,/9-;=,:S�,/*Gh�TNJ£C¤25hNF5S?,/*->A@N,/. +eQRS0.?>A@zTNhNFR.0FR,/;6*G,:7�Le25S
i 1�l6pRpHsag�ik�j� p N sax
n�,:FR,/h�L6,/S�13Q5J�4N9-,\¸|*-7 B2H7£LN,:.���S?QR;69G,/JK.K;=,:.?>A@NS B25hN�5,:h�.?*G>A@�tb*G,/9-,�lPH|.�78,:J�,j25T6C
,/*Gh6,/hjmM,/*-9�LN,/.�«�S0FR,/;Nh6*G.?S?25TNJK,/.ºTNhNL�;�,:7?S825>A@<7?,/h�~/T6J �&,/*G.04N*G,:9�hbT6S�.?Q5FR,/he2HhNh<78,
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OP;N;N*-9GLNTNh6F J6x N ) � ,/S0.?>A@N*-,/LN,:hN,�;N*-h B25S0,��5QR*Ghz; B25T6J�,

9-*GhN�z.�78*G,\CÀ,��5QR*-hz; B25TNJK,5gH;=,:*NLN,/h6,/hK*Gh ¼ ,/L6,/h��5QR*Gh6QR4=,:S82H7?QRS"2HT6C�,:*GhN,:S l|,:*-78,�hzTNS�,:*GhN,
»w,/9G2H78*-QRh(,/*-hNFR,:@z7/xe«�*Gh��},/*-.?4N*-,/9�~:,/*-F57wO�;N;6*G9GL6TNhNF J6x N x

l|Q59G9<LN*-,/.?,:.M� ,:S0C¤25@6S?,/h©~/TNS®�},:S?,/>A@6hbT6hNF+,/*-hN,/.MJK,/@NS0LN*GJK,/hN.0*GQRhN259G,:h��5Q5*GhN.�hN*->A@z7
;69GQb>A�b*-,/S0,/hNL�.?,/*-h�gz.?Q©L BTNS0CÀ,:h�,:.o25TN>A@�LN*G,�t5,/S0v&,/h6LN,:7?,/h�;N*Gh B25S?,:h�4N@:Hb.?*-.?>A@N,:h \�4�,\�
S?2H78Q5S?,/h¥h6*G>A@<7 .?,:*Gh�gHTNhNL£LN*G,:.?,�J BTN.?.0,/h¥tR,:S?~/25@Nh<7&25TN.?F5,:C BTN@NS�7�v},:S?LN,:h�xbÃ�TNS",\¹�,:�<78*u�
t5,/h��},:S?,/>A@6hbT6hNF�~Hx8��x|CÀS BTN@N,:S�«�S?FR,:;NhN*-.?.?,�QbLN,:Swl|>A@ B2H7?~/,:S�J BTN.0.?,:h(LN*G,��®25S82HJ�,\78,/S
L6,/S";N*-h B25S0,/h \+4�,/S82D78QRS0,/h�~:TNLN,/J	FR9GQ5;e259zQR467?*GJK*G,/S�7�v},:S?LN,:h�xzÃIx8�Px5@ B25h6F57"LN*-,&n�25@N9
L6,/Sº«�*GhNF<2H;=,:S82H7?,/h�;=,:*�»º*-4N4N9-,\���5Q5*GhN.}t5QRh�LN,/h�tRQRS0.07?,/@N,:hNLN,/h��5QR*GhN.w2H;�i �0� � �Hsax

�},:*GJ�1325.?�D25L6*G,/S0,/h�L6,/.�;N*-h B25S?,:h�������78S0*-707IhzTNh¥,:*Gh¥��S?Q5;N9G,:J	2HT6CÁx5)�2HJ�*u7®.0,/*-h
lb>A@ B2H78~:,/S�CÀT6hN�<78*GQ5hN*G,:S07$g J BTN.?.0,/h�L6*G,�«�*-hNF<25;�,/S0,/9 2D78*GQ5hN,/h�*Gh�~/T6C B259-9G*-FR,/Sw»w,/*-@N,/h6CÀQ59u�
F5,�F5,/9G,:.?,:h�v&,/S?L6,/h YÀ.?*G,:@N, N xKX [ x�)+*-,�OPTN.?FR25;=,�LN,:.�.0QRS07?*G,:S?;e25.0*G,:S078,:h������ 78,/*-9-7
.0*G>A@ ¼ ,/LNQb>A@�*-h J�,:@NS?,:S?,£O�;N.0>A@NhN*u7?78,Hg�LN*G, ¼ ,\v},:*G9G.�259-.3«�S?FR,:;NhN*G.3LN,:S�3)476T8:9";5<?>C@z�
+eTNh6�z7?*GQRh6,/h£,/h<78.�78,:@N,/h�TNhNLKhe25>A@KLN,/J 1�S0*-78,:S?*-TNJ .?QRS�78*G,:S07 .0*GhNL�g5he25>A@KLN,/J	,/. LN*G,
«�*-hNF<25;�,/S0,/9 2D78*GQ5hN,/h¥vwTNS0LN,/h�x6)+*G,º«�S?FR,:;NhN*-.?.?,ºtRQRh'3)476T8:9";5<?>C@*BC@ >ADI>:4?8:E=G5@IH£.07?,/9u�
9-,/h�*-J�JK,/S0@N*Gh�h6Q|>A@ LN,:h��5QR*-h�~:v&,/*-,/S�lb7?*G>A@N4NS0QR;�,/h Le25S�TNh6L`�=BQRhNh<7?,/h
J�*u7+,/*-hN,/S
lz78*G>A@64NS?QR;�,(,/*-hN,/S�LNS?*u7?78,:h »º,:9 2H7?*GQRh`FR, ¼ Q5*Gh<7�v&,/S?L6,/h�x�OP9G9G,:S?LN*-hNFR.©��BQ5hNh<78,/h LN*-,/.0,
Ã=vw*-.?>A@N,:hN,/S0FR,/;6hN*G.0.?, ¼ ,�hN25>A@�l|,:9G,:�z7?*-tb*-7 B2H7�LN,:.P,:S?.�78,/hj�5QR*-hN.w~/T�FRS?QR§�v&,/S0LN,/h�x

«�*Gh�TNhNJKQ|L6* �e~:*G,/S�78,:Sw�&�j��� BQ5hNh<78,�2H9G.º«�*GhNF<2H;=,�259-.?QKhbT6SPLe2HhNhjLN*-,3O�TN.0F<25;�,
,:*GhN,:.�2HhNLN,/S0,/h�O�T6CÀS0T6CÀ.PL6,/.P�&�j��;=,:hbT|78~/,:h�g v},:hNh�LN,:S?,/h�l|QRS�78*G,:S?TNh6F�.�7A2H7?*G.07?*G.0>A@
t�BQR9-9G*-F�TNhN�5Q5S?S?,:9G*-,/S07�JK*-7�L6,/J ~:v&,/*u78,:h¥�5QR*-h�v©B25S0,5x )+*-,/.?,:S	+�2H9G9R�HQRJ�J©7 ¼ ,:LNQb>A@�hN*->A@z7
hzTNSI,/@N,:S".?,:9-78,:h�tRQRS:g5.0QRhNLN,:S?h£�D25hNh¥*Gh6.?;�,/.?Q5hNLN,/S0,}C¤25.�7�hN*G,&QR@NhN,}~/T6t5QRS?*-FR,��},:S?,/>A@b�
hzTNh6F¥LN,/.��HQRJ�469G,:7078,:h��5QR*GhN.&,/S0�H2HhNh<7�v},:S?LN,:h�x�l|QRJK*-7&*G.�7o,/*-hN,3��QbLN* �e~/*-,/S?T6hNF�LN,:.
������~:TNS��},:S?,/>A@6hbT6hNF�JK,/@6S?LN*-J�,:hN.?*-QRhe259-,/SP�5QR*Gh6.�FR,:;=Q57?,/h�x�)+,/S+,:*Gh6C¤2H>A@N.07?,�O�h|�
.?2H78~Hg�LN*G,j.?QRS�78*G,:S07?, « *-hNF<25;�,�*Gh¿,:*GhN,�~:T6C B259-9G*GF5,�»w,/*G@6,/h6CÀQR9-FR,�~:TqL6TNS?>A@NJK*G.0>A@N,/h�g
.0>A@N,/*u78,:S07¥Le2HS825h�gMLe25§j,/S�;N9-Q|>A�z*-,/S?,:hNL�*-.07$gMLe2�2HTN>A@¾Le25.�9-,:7?~:78,�m®T64=,:9};�,/~ BT6FR9G*->A@
L6,/SPl|QRS�78*G,:S?TNh6FKmM,/*-9�LN,:Sº,:S?.�78,/h�lb78*->A@N4NS0QR;=,�v&,/S0LN,/h�� BQ5hNhN,/h�J�TN§Nx
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« h<7?@�B259-7©,/*-hN,�»w,/9G2H78*-QRh ^�_©��TNhN�<78,(TNh6L�,/*-hN,�25h6LN,/S0, ^ba¥y{h<78,:S0tH259G9-,5g�.?Qj��BQ5hNh<78,
J�25h LN*-,/.0,�he2H>A@�LN,:S��},:LN*Gh6FRTNhNF ¼ QR*Gh6,/h�gªLe2H§�LN,:S���TNh6�z7$9 _ �N^�_�*-J y{h<78,:S0tH259G9
9�a&� ^ba�9G*-,/FR,:hjJ�TN§6x�)+*G,:.�.�78,/9-9-7P,/*-hN,/h
l|4�,/~:* 259uC¤259G9ªL6,/.+mM,/JK4=Q5S8259 ���5QR*-h�Le2HS/g�;=,:*
LN,/J 259G9-,©y{h<7?,/S0tH259-9G,©LN,/S�,:S?.07?,/h
»w,/9 2D78*GQ5h�LN*-,�� B25hNFR,�p�@e25;�,/h�g=TNhNL �D25hNh�.0Q�25T6C
¼ ,/LN,:h +�2H9G9zJ�*u7MLN,/J �&�j��;�,/S0,/>A@Nh6,:7�v&,/S?L6,/h�x<)�2H;=,:*bv BTNS0LN, ¼ ,:LNQ|>A@¥L6*G,�Ã�T6.82H7?~/*Ghb�
CÀQRS?J�2H78*-QRh+tR,:S?.0>A@N,/hN�<7�TNhNL�TNhNh BQ57?*GFR,:S�O�T6CEv}25hNL�;�,:7?S?*-,/;�,/h�xH�},:7?S825>A@<7?,:7"J�25h©,/*Gh6,
lbv},:,/4NOPS?,/2£~:T ^�_\g6.0Q¥,/h<78@ B259-7}LN*G,:.?,+4NT6hN�<7?C BQRS0J�*-FR,�y{h<78,:S0tH259-9G,5x|�},:*�LN,:SoO�TN.�vo2H@N9
LN,/.ºh B25>A@N.�78,:h�y{h<78,/S�tH259G9-,/.MB�;=,:~ BTNF59G*G>A@�LN,:SD\+S?L6hbT6hNF�� BQRhNh6,/h�hzTNh�~:v&,/*MFRS?TNh6LN9G,��
FR,/hNL6,M+ B259-9G,º25T6CE7?S?,\78,/h�x61�QRJKJ�7 B£25TN.�^F_\g|.0Q�*G.�7},:.o,/h<7{v&,/LN,:S�FR9G,:*G>A@�L6,/h(;�,/S?,:*-7?.
*Gh�L6,/S(lzv},:,/4NOPS?,$2�,:h<78@e259u78,:hN,/h¿��TNh6�z7��{y{h<78,:S0tH259-9G,/h�TNhNL�vw*-S?L�,:*GhNF5,:C BTNF57/g&QbLN,:S
9G*G,:F57¥Le2H@N*Gh<78,:S�T6hNL�9 BQR.?>A@<7K~/TNh B25>A@N.07(259G9-,(��TNhN�<78,�*Gh�LN,/S�lbv&,/,/46O�S?,/26x&13Q5J�J�7
B�@N*-hNFR,:FR,/h�25T6. ^ba²g}.0Q¾;=,:FR*Gh6hz7�,/.(,/h<7{v&,/LN,:Sj2Hh¿LN,/J � T6hN�<7$goLN,:S(FR,/S?25LN,�*-h
LN,/S}25hNLN,:S?,/h(lbv},:,/4NOPS?,/2£,:h<78@e259u78,:h�*G.�7}TNh6L�.?>A@Nh6,/*GL6,:7�.0QRJ�*u7&259G9-,w« 9-,/JK,/h<78,PLe25SÁ�
*Gh�g QbLN,/SP;=,:FR*GhNh<7�Le25@N*-hz7?,/SPTNhNL�,:hz70CÀ,/S0hz73.0QRJK*-7P259G9-,�« 9-,/JK,/h<78,�25TN.�L6,/S�25h6LN,/S0,/h
lbv},:,/4NOPS?,/26xN)+*-,/.?,P~/T ^F_ FR,/@ªBQRS?*-FR,+lzv},:,/4NOPS?,$2�~:,/*-F57}.0QRJK*-7�Le25.�� ,/S?@N259-7?,/h�,:*GhN,:S
lbv},:,/4NOPS?,/23CABTNS�L6,/hK« 4bT6*u���5Q5*Gh�gDLN*G,}J�*u7���TNhN�<78,:h�2HTN. ^�_IFR,:CABTN9-9-7�Y¤TNh6LKLN25;=,:*NFRF5CÁx
~/T6t5QRS�t5QRh
LN*G,:.?,/h
;�,/S?,:*GhN*-F57 [ T6hNL`L6,/h�OPh6C¤25hNF5.?4NTNh6�z7?,/h`LN,/S�y{h<78,/S�tH259G9-,£25TN.�^ba
25hNFR,\CÀS825F57�vw*-S?L�x

)+*-,/.0,/.º�},/*-.?4N*-,/9ª~:,/*GFH7$gNLe2H§�,:*GhN,3LN,:Sº;�,/*-LN,/hjlbv&,/,:4NO�S0,$25.PLNTNS?>A@�,/*-hN,3,:¹=,/�<78* �
tR,/S0,o25h6LN,/S0,},/S0.?,\78~:7®v},:S?LN,:h¥� BQRhNh<78,HgDv&QRJK*-7 ¼ ,/LNQb>A@�~\v},:*bt5,/S?.0>A@N*G,:LN,/h6,�O�S07?,/h�t5QRh
lbv},:,/4NOPS?,/25.�;=,:*�,:*GhN,:JÂ�5Q5*Gh�*-J « *-hN.82D78~�v B25S0,/h�xN�j25h��D25h6h(~:v}25S ¼ ,/L6,/h(;N*-h B25S?,:h
�5QR*Gh¾LNT6S?>A@�,/*Gh6,/h�.IHbJ�JK,:7?S?*-.?>A@N,:h��5QR*-hOY¤LN*-,�1�S?,/T6~/4NS0Q|LNT6�z7?;N*G9-LNTNhNF [ TNhNL�,/*Gh6,
he25>A@6CÀQR9-FR,/h6LN,+lb,/9G,:�<78*GQ5h�,:S?.?,\78~:,/h�g|LNQ|>A@�*_x?26x<*G.�7&CABTNS ,:*GhN,P25.IHbJKJ�,\78S0*G.?>A@6,+�5QR*-hz;=,��
LN*GhNF5TNhNF �$�%�
	��£25T6>A@�,:*Gh�25.IHbJKJ�,\78S0*G.?>A@6,/.P�5QR*Gh<t5,/S0C¤2H@NS?,:hj,:¹=,/�<7?*-tR,:S/x
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y{h�J6x N x N x�rovw*GS0L¥25T6CÀFR,:~/,:*GF57/g v}25S0TNJ LN,/SI�&�j��*_x82|xDh6*G>A@<7"~:TNS"�},:S?,:>A@NhzTNhNF3J�TN9u78*GL6*u�
J�,:hN.?*-QRhe259-,/S��5QR*-hN.ªtR,:S0v&,/hNLN;N25S"*G.�7$x²OPT6CNLN,:S®l|TN>A@N,&he25>A@�,:*GhN,:S�FR,/,:*GFRhN,\78,:h�«�S0v&,/* �
78,/S0TNhNFº;N*G,\78,\7I.0*G>A@�,/*Gh©�}9-*G>A��25T|CNLN*-,�,:9G,:J�,:hz7825S?, y{LN,:,&L6,/."�����P25h ) y{J�¦�,/FR,:hN.82H7?~
~/TNJ lbQRS07�����,:S?FR,����5QR*-h�vw*GS?L¥L6,/S ��25T64678.04=,:*G>A@N,:S�*-hK259G9-,/h£l|>A@6S?*-7078,:h�~\vw*G.?>A@6,/h�L6,/h
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*-h�*G@6S?,/S�Ã�25@N9�hzTNS}.?,/@6S�;=,:LN*GhNFH7�QR467?*GJK*G,/S0;e25S .?*-hNL�g625hNLN,:S?,/S0.?,:*-78.w2H;=,:So.07825S?��~/TNJ
OPT6CEv}25hNL�;�,/*u78S82HFR,/h�g *-.07ºLN*G,�+eS825F5,3t5QRh�y{h<78,:S?,:.?.?,Hg�he25>A@�vw*G,3t|*-,/9-,/hjL6,/SP«"¸b7?,/S?hb�
.04=,:*G>A@N,:S?~:TNFRS?*u¹�,3vw*G,3tb*G,:9G,�«�S?FR,:;NhN*G.0.?,©4NS?QbLNTN~:*G,/S�7Pv&,/S0LN,/h�xªl|QR;N259GL�LN*G,3*-hN*-7?* 259-,/h
»wTNhN.ºFR,:hN,/S0*G,/S�7º.?*Gh6L�gev},:S?LN,:h�*Gh�LN,/Sº~:v&,/*u78,:h���@e25.0,�;�,/*GJ « *-hN9G,:.?,:h�TNh6L�� ,/S?25S��
;�,/*u78,:h¥LN,/S�»wTNhN."259G9-,}«�S?F5,/;NhN*-.?.0,�,/S?�D25h6hz7/xR)+*-,/."*-.07".0>A@NQRh£;�,/*GJ	l|Q5S070�Á��,/S0FR,\�Á�5QR*Gh
JK*-7��5QR*Gh|�{)+TNS?*-hNFH�Á��,/S0FR,".?Q6xH)+,:S�� QRS07?,/*-9<;=,:*GJ �����º9G*G,:F57�Le25S0*Gh�g/Le25§º.?>A@NQRh©*Gh3LN,:S
»wTNhNF5,/hN,:S?*G,:S?TNh6FR.?4N@N25.?,(«�S0FR,/;Nh6*G.?.0,�4NS0Q|L6TN~/*-,/S07�v&,/S?L6,/h�xI« *-hN,£v£BTNhN.?>A@6,/hN.�v},:S078,
� ,:S?;�,/.0.?,/S0TNhNF£*G.�7}hzTNh�g6LN,:S?,/h�Ã�2H@N9 J�BQRF59G*G>A@6.07�FRS?Q5§�~/T(F5,/.078259-7?,/h�xzOP;N;N*G9-LNTNhNF�XNx N
~:,/*-F573LN*G,:.3.?>A@N,:J�2H7?*G.0>A@�xM)+*G,¥«�S?F5,/;NhN*-.?.0,Kv&,/S0LN,/h`he2H7 BT6S?9G*->A@ LN*G.0�bS0,:7�TNhNL
*Gh LN,:h
,:*GhN~:,/9-hN,/h���@e25.?,:hjhN*->A@<7w�5QRh<78*-hzTN*G,:S?9G*->A@�4NS?QbLNTN~:*G,/S�7$x

n`,/S0LN,/h�LNT6S?>A@�,:*GhN,3� ,/S B25hNLN,:S?TNhNF�25J O�9-FRQRS?*u78@NJ�TN.w*Gh�� @N25.?, N JK,/@NSwCÀS BTN@6,
«�S0FR,/;Nh6*G.?.0,&46S?QbLNTN~/*-,/S�7$g².?Qwvw*GS0L©.0*G>A@�Le25LNT6S?>A@ ¼ ,:LNQb>A@�25TN>A@©LN*G,�LN25~/T©h BQ578*-FR, ��25T6C �
~:,/*u7�,/S0@ BQR@N,:h�g}.0>A@NQRh�259-9G,:*GhN,�LNTNS0>A@¿Le25.�Ã�TN.825JKJK,/hN.0,:78~:,/h¿LN,:S�«�S?F5,/;NhN*-.07?TN4=,:9_x
�ª,:*GLN,:SP.04e25S07ºJ�25h�LN*G,:.?,���,/@NS?25S?;�,/*u7�*-hj��@e2H.?,¥r¥hN*->A@z7ºvw*G,:LN,/Sº,/*-h�geLe2KLNQRS07�259-9G,
«�S0FR,/;Nh6*G.?.0,�,/S?�D25h6hz7£v&,/S0LN,/h�x&)+,/S¥OPT6CEv}25hNL�~/TNJ OPTN.?.0QRS07?*G,:S?,/h�LN,:S�)+T64N9G*-�H2D78,
v B2H>A@N.07�~:TNLN,:J�;�,/*�J�25hN>A@N,:h�)+TN4N9-*G�D2H7?,/9G*-J�*-hN*G,:S?TNh6FR.0t5,/S0C¤2H@NS?,:h(J�*u7wLN,/S0,/h Ã�25@69_g
2H9G.?QPJ�*u7MLN,/S®LN,/SMCÀS BTN@N,:h¥«�S?FR,:;NhN*-.?.?,o25TN."��@e2H.?, N xD)+*-,}«�S?@ BQR@zTNhNF+LN,:S�Ã�25@69zCÀS BTN@N,:S
«�S0FR,/;Nh6*G.?.0,��D25hNh(259-.?Q�,:*GhN,º� ,/S09{B25hNF5,/S?T6hNF�LN,:Sw¦3,:.825J©789 2HT6CÀ~/,:*-7&~/TNSO+ Q59GFR,º@e25;�,/h�x
)+*-,/.0,/hZ��25>A@<78,:*G9zhN*-J�J�7�J�25h�25;�,/S�FR,:hN,/S0,/9-9b;�,/*-J:Ya� [ ������FR,:FR,/hIBTN;=,:S®L6,/J�l|QRS�70�
��,/S?F5,\���5Q5*GhjJK*-7��5QR*-h|�Á)+T6S?*Gh6FH����,:S?FR,�*-h�1325T6CÁgevw*-,�O�;6;N*G9-LNTNhNF XNx�r£.?>A@N,:J�2D78*G.0>A@
~:,/*-F57$x

�},:*e,/*-hN,/S�«�S0@ BQR@zTNhNF�LN,/S «�S0FR,/;Nh6*G.?~/25@N9e*-h£� @N25.?, N Le25S�C�J�25h¥Le2H@N,/S�hN*->A@<7 hbT6S
L6*G, � ,/S?JK,/*-LNTNhNFwtRQ5h�~/TN. B2H78~:9G*->A@N,/J y��#\�CÀQRS0LN,/S0h�gD.?QRhNL6,/S?h�J�TN§+2HTN>A@�LN,:h£Ã�TN.82D78~\�
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Ergebnisse

I/O
Schreiben der Runs Lesen der Runs

Optimierung

PMJ

Sort Merge Join

O�;N;6*G9GL6TNhNF XNx N#) \+4678*-J�*-,/S0TNhNF�LN,:Sº« S0FR,/;6hN*G.0~$25@N9�*-h���@e2H.?, N

25T6CEv}25hNL�.04=,:*G>A@N,:S?*-hz7?,/S0hN,/S(�&,/S?,:>A@NhzTNhNFR,:h¿*Gh�25hNFR,:J�,:.?.?,:hN,/J »º25@NJK,/h�@e259-7?,/h�x
)�2�LN*G,oCÀSHBTN@N,:h�«�S0FR,/;Nh6*G.?.0, ¼ 2�25TN>A@£LN,/J�� ,/S�v},:hNLNTNhNF5.?~/*-,/9 LN*-,/hN,:h�gR,/*-hN,/J �},/hzT67��
~/,/Sº*GJÂ*Gh<78,:S825�<78*utR,:h��},\78S?*-,/;�Le25.wtRQRS0~/,:*-78*-FR,�O�;N;NS0,/>A@N,:h�LN,:.��5QR*-hN.whe25>A@jC BTNSw*-@Nh
@N*GhNS0,/*->A@N,/hNL6,/S��&,/S?,:>A@NhzTNhNF�tRQ5h l|>A@ B2H7?~/,:S?h Q|L6,/S©« S0FR,/;6hN*G.0.?,/h ~:T�,/S0J BQRF59G*G>A@6,/h�g
*G.07©,/*-hN,KJ�QbLN,/S?2H78,�«�S?@ BQ5@bT6hNF�LN,:S¥¦�,/.82HJ�789G25T6CÀ~/,:*-7�FR,:S?,/>A@<70CÀ,/S07?*GF57/xI)+,:S�«�*-hN.82H7?~
tR,/S0.?>A@N*-,/LN,:hN,/S-\�4|78*GJK*G,:S?TNh6FR,/h��D25hNhj25TN>A@jt5QRhjLN,:h���S B2DCÀ,/S?,:hN~/,:h�LN,/.P�},:hbT|78~/,:S?.
25;N@ B25h6FR*GF�FR,:J�2H>A@z7Mv&,/S?L6,/h�gDLN,/S�,:hz7?.?>A@N,:*GLN,:h��D25hNh�g$v&,/9->A@N, �P25>A@<78,:*G9G, ,:S�C BT6SMJK,/@6S
Q|LN,:S�.?>A@Nh6,/9G9-,/S0,3CÀS BTN@N,�«�S?FR,:;NhN*-.?.?,�*Gh�1325T6C®hN,:@NJ�,:h�J BQR>A@<78,Hx

�0�	����� �`?�Q��-EPGLV X�T G�EPEPA-BDI

Ã�TNSD\+467?*GJK*G,:S?TNhNF£vw*GS0LjLN,:S��j������JK*-7��5QR*-hN4NS B2HLN*G�D2H7 �$�%�
	�� BTN;�,/S�9�»w,/9G2H78*-QRhN,:h
^�_��������U� ^ �M;�,:7?S825>A@<78,\7$xD)+*G,�Ã�25@N9<LN,:SMmMTN4�,/9<*-h�L6,/h©»º,:9 2H7?*GQRhN,:h3.?,/*:9 	 )�� ( ^ 	2(��e? �
N ��������� 9bx�)+,:S0�P25TN467?.?4�,/*->A@N,/S+.0,/* ��� Hb7?,/.+F5S?QR§Ngev&QR;�,/* ¼ ,:LN,/.�m®TN4�,/9®LN,/S�»º,:9 2H7?*u�
QRh ^ 	P~/T6J lb4=,:*G>A@N,:S?h � 	+� Hz78,/.�;=,:9G,:FR,5x �PJ 259-9GFR,:J�,:*GhN,:S£25TN>A@�L6,/h��5QR*-h�t5QRh
»º,:9 2H7?*GQRhN,:h�JK*-7ºmMTN4�,/9Gh�t52HS?* 2H;N9G,:SP�&S?,/*u78,©~/T�;�,/@e2HhNLN,/9-h�g��H2HhNh�J�25h � 	 2HTN>A@�259-.
LNTNS?>A@6.?>A@NhN*u7?7?9G*G>A@6,K¦3S BQR§R,�LN,:S3m®TN4�,/9I*Gh ^ 	 ;�,:7?S825>A@<78,:h�g�v&,/hNh
LN*G,¥mMTN4�,/9-;NS?,:*-78,:h
hN*G>A@<7º~/T�.?,:@NS�t52HS?*G*-,/S0,/h�x

��°�¯ � ��%61 ����� � ����µ ��%�����´�� ����� � 5 ��'I���
y{h�132546*-78,:9OJ�vwTNS0LN,/h ,:*GhN*-FR,'+eS?,:*G@N,:*-78.0FRS82HLN,�t5QRh O�9GF5QRS?*u78@NJ�T6.�J6x N hNQb>A@�h6*G>A@<7
;=,:.?4NS0Q|>A@N,:h�x�)�25;�,/*�@e25h6LN,/9u7�,/.¥.0*G>A@¾TNJ�LN*-,�O�T|CE78,/*-9GTNh6FjLN,:.Kl|4=,:*G>A@N,:S?. Y XNx�r|x N�[
~:vw*G.0>A@N,/h�LN,/h lb7?*G>A@N4NS0QR;�,/hq;N~:v3x�LN,:h »wTNhN.�LN,:S�»º,:9 2H7?*GQRhN,:h�25J OPh6C¤25hNF LN,:S
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Ergebnisse

Zeit

Optimierung

PMJ

Sort Merge Join

O�;6;N*G9-LNTNhNF XNx�r ) «�S?@ BQR@<78,��M2HT6CÀ~/,:*-7wLNTNS0>A@�CÀS BTN@N,:S?,©« S0FR,/;6hN*G.0.?,

[:]*>7873Klb>A@N9G,:*-CÀ,/h�tRQRh�� @N25.?, N ;N~:v3x6r�.0Q²vw*G,ºLe25.}~:T�tR,:S0v&,/hNL6,/hNLN,�lbQRS07?*G,/S�tR,:S0C¤25@|�
S0,/h]Y�XNx�r|x�r [ x
�g�=<��	� ^�a GLS���UDGL? c A���T GLS EPA-BDI
� � �����
��� ���J��� ���
)+*-, O�T6CE7?,/*G9-TNhNFºLN,/. ��25T64678.04=,:*G>A@N,:S?."TNh<7?,/SIL6,/h¥»w,/9G2H78*-QRhN,/h�.?*-,/@<7"*-J ��.?,:TNLNQb>/QbLN,
CÀQ59GFR,:hNLN,/S0J�2H§R,/h�25T6. )

��,\7 -^ �#&O^ ��� � � N �������+�29|g6vw@6,/S?,#� �
� � _ ( -^��D(D.Oc	Ä

+eQRS0J�2H9�.078,:9G9u7�LN*-,/.©hbT6S�.?*->A@N,/S:gILe2H§jhN*->A@z7�J�,:@NS�lb4=,:*G>A@N,:S¥259G.3tR,:S0C BTNF5;e25S�;�,/9-,/F57
vw*-S?L�x
� � �����
���"��� � ' 	��!� 
 ��
 �!�I
�'J� «�.£vw*GS?L ¼ ,:LNQ|>A@�hN*G>A@<7�FR,:CÀQ5S?LN,:S07$g�LN25§`L6,/S£FR,\�
.?25J�7?,3l|4�,/*G>A@6,/SoFR,:hzT678~\7�vw*GS?L�xN)�2�LN*-,�l|T6J�JK,�LN,:Sw¦�S BQR§R,:h(LN,/So« *-hNF<25;�,/S0,/9G2H78*-QH�
h6,/h¥hN*->A@z7"LNTNS?>A@¥L6*G,�lb4=,:*G>A@N,:S?FRS BQR§R,&7?,/*-9G;e25SM.?,:*Gh�J�TN§NgD�H2HhNh�LNQRS�7".�7A2H707\.�h6*G>A@<7 �
t5,/S�v},:hNLN,:7&v},:S?LN,:h�gbLe2�.?QRhN.�7}F5F5CÁxRLN*-,w»º,:.078,wLN,:S�»º,:9 2H7?*GQRhN,:h£25J «�hNLN,whN*->A@<7�t5,/SÁ�
2HS?;�,/*-7?,:7�v},:S?LN,:h(� BQRhNh<78,:h�xN«�.o.�78,/9-9-7�.?*->A@(LN*G, +eS825F5,5gzQR;�,:.wl|*-hNh�J�25>A@<7$g|25TN>A@(;�,/*
� ,:S0C BTNF5;e25S?�H,/*u7�@N*-hNS?,:*G>A@N,:hNL`tb*-,/9G,:S3m®TN4�,/9�hN*->A@z7©LN,:h�FR,/.?25J�7?,/h¾lb4=,:*G>A@N,:S�25T6.?~/Tb�
hzT67?~/,:h�xe)�2�JK*-7�v},:hN*GF5,/Swl|4�,/*->A@N,/So25TN>A@(hzTNS}v&,/hN*-FR,/S}m®TN4�,/9�tR,:S825S0;=,:*-78,\7ov&,/S?L6,/h
� BQRh6hN,/h�gHv BTNS?LN,wJ�25h�Le2H;=,:*6CÀS BTN@6,w�5QR*Gh6,/S?F5,/;NhN*-.?.0,otR,/S09G*-,/S?,:h�xR)+,:SI� QRS�78,/*-9|v B25S0, ¼ ,\�
L6Q|>A@�g Le2H§�LN*-,3,/*Gh6~/,/9-hN,/h�l|>A@NS0*-7?7?,3.?>A@NhN,:9G9-,/SwtR,/S?25S?;�,/*u78,\7Pv BTNS0LN,/h�g v&QbLNTNS?>A@jLN,/J
lb>A@�B2H78~:,/S©,/*Gh6,�@�BQ5@N,/S0, �P4�Le2H7?,/S?2H78,K~/TN�=B25JK,5gM259-9G,:S?LN*-hNFR.+v&,/FR,:h¾LN,/.�� ,/S?9-TN.07?.�2Hh
«�S0FR,/;Nh6*G.?.0,/hj25TN>A@�LN,/.0.?,/hjO�TN.0.825FR,:�zS82HCE7PFR,/.0>A@<v©B25>A@<7�v£BTNS0LN,5x

�},\78S?25>A@<78,:7©J�25h�LN*G,KÃ�,:*-7�~:TNS���S?QbLNTN�<78*-QRh�LN,/.�259-9G,:S?,/S0.07?,/h`�5QR*Gh6,/S?F5,/;NhN*-.?.0,/./g
.0Q(�D25hNh�LN*-,/.�CÀS BTN@N,/.�78,:hN.3FR,:CÀTNh6LN,/h�v&,/S?L6,/h�g�v&,/h6h`LN*-,¥��*-hN*GJ�2�2H9G9G,:SPF5,:v B25@N9u78,:h
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-^ 	ªFR,\CÀTNhNLN,:h�gNLN*-,/.?,32H9G.?Q��5QRJK4N9G,\7?7�;�,:7?S825>A@<7?,:7�vwTNS0LN,/h�xNn�*-S?L�tb*-,/9ªlb4=,:*G>A@N,:SotR,/SÁ�
v},:hNLN,:7/gI�D25hNh�LN*G,:.©,:*GhN,K;=,\78S B25>A@<789G*->A@N,�OPhN9 2HT6CÀ~/,:*-7�;=,:LN,/T|78,/h�x�Ã�TNS��},/@e2HhNLN9GT6hNF
LN*G,:.?,/SP��S?QR;69G,/J�2H7?*G��vw*-S?Lj*-h�i )3l|monqp<rD;6sIT�x826x ,/*-hN,�.0>A@NS?*u7?7{v&,/*-.?,�«�S0@ BQR@zTNhNF(LN,:.
tR,/S�v},:hNLN,\78,/h¿l|4=,:*G>A@N,:S?.£*Gh¾L6,/h ,/S0.078,:h�lb>A@NS?*u7?78,:h¾tRQRh���@e25.?, N t5QRS?FR,:.?>A@N9G25FR,:h�x
)�25;=,:*ªtR,/S0FR*G;|7�J�25h�25;=,:SPT6hzvw*-LN,/S0S?T��N*G>A@�,:*GhN,:h�m®,:*G9�LN,:S�*Gh���@e25.0, N 46S?QbLNTN~/*-,/SÁ�
;e25S?,:h�«�S0FR,/;Nh6*G.?.0,5xM)+*G,�O�hN9G25T6CÀ.?>A@6S?*-7078,�v BTNS0LN,/h`Le25;�,/*�JK,/@NS�y�� \ 4NS?Q�«�S?F5,/;NhN*-.
;=,:h BQ578*-FR,/h�259-.¥;=,:*wt5QR9G9-.07 B25hNLN*-FR,/SKl|4�,/*->A@N,/S?25TN.0hbT|78~/T6hNF�tRQ5h�O�h|C¤25hNF`25h�x�)�25@N,:S
;N*G,\78,:7�.?*->A@¾,/*Gh6, �Ph<7?,/S?;�,/9-,/FRT6hNF�Le25.£lb4=,:*G>A@N,:S?.¥hzTNS�*-J�,:S?.�78,/h�lb>A@NS?*u7?7£25h�g®TNJ
LN*G,3259-9G,:S?,/S0.07?,/h�«�S?FR,:;NhN*G.0.?,�.?>A@Nh6,/9G9-,/Sw~/T�,/S0@e259u78,/h�x
�	� �����"� �"� � ���!��	����(
�
�'J� n�*GS0L LN,/SjFR,/.?25J�78,¾l|4=,:*G>A@N,:S�tR,:S0v&,/hNLN,\7$g3.?Q¿.�78,:9G9-7
.?*G>A@ LN*-,�+eS825F5,¥he25>A@ LN,/S3OPT6CE78,:*G9GT6hNF�TNh<78,:S3LN,/h`»º,:9 2H7?*GQRh6,/h�x=«�.�.0*GhNL`¦�,:vw*->A@z7?,
� 	dO¿p�� ? � N ��������� 9�~:T�v B25@N9-,/h�gzLN*-,ºL6,/h�OPh<78,/*-9 LN,/So��,/hNF5,/h -^ 	�25h �
CÀ,/.�789G,:FR,/h�g
259G.0QK( -^ 	2( � ��� ��� 	� ���	� � ��� 	� � x&)�2�@N*-,/S£,/*-h�,�¸b78,/S0hN,/.��5QR*Gh<t5,/S0C¤2H@NS?,:h¿¦�,/FR,:hN.07825hNL
LN,/S`�ºhz7?,/S0.?TN>A@zTNhNF�*G.07 Y �og ( ^ 	I(z,:7?>5x 259-.?Q¥.?,:@NSwFRS?Q5§R,+n�,:S07?,©2HhNhN,/@6J�,:h [ gNv&,/S0LN,/h
*Gh�LN*G,:.?,:J�1�2H4N*-7?,/9ª~/T6J�« S0@e259u7wLN,/S B�P;�,/S0.?*G>A@<7?9G*G>A@6�5,/*u7P»ºTNh6LNTNhNFR.�CÀ,/@N9-,/Sº*Gh�1325T6C
FR,/hNQ5J�JK,/h�gb25T6>A@�v},:hNh(,/.&he2H7 BTNS?9-*G>A@��H,/*-hN,�@e2H9G;�,/h�mMTN4�,/9�Q|L6,/So«�S0FR,/;Nh6*G.?.0,�FR*-;67$x
\+¹=,/h6.?*G>A@<7?9G*G>A@(J�TN§ � �

	 � _ � 	d. N F5,/9-7?,/h�g|~/TNSot5QR9G9-,/h(OPTN.?hzT67?~/TNhNF�LN,/.ºlb4=,:*G>A@N,:S?.
� �
	 � _ � 	 � N x
)�2H.}FR,:hN,/S0,/9G9�QR467?*GJ�259G,�� ,:S0C¤25@NS0,/h�F5*G;67&,/.�2HTN>A@(@N*G,:S}hN*->A@<7$gzt|*-,/9-J�,:@NS&� BQRh6hN,/h
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