
� � ��� ���	� 


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

%'&)(+*-,/.102*43657(+8:9<;=8?>79+,/8A@-BC9+8ADE,F8G;�.IHKJL8MH6NO(+*-8?,FJL5PHK9I(Q36&R(SNUT-&-V436JC8:&R(Q36WX0:HK&-.Y(Q9+36,/&R(Q.1(Q*43Z(
5-*RB[.+,F0\36W]W^3\;_5-W/360:8G.<HK&L0:HKJC5-T7(Q3`(Q,FHK&436W40:365436>-,FW/,a(Q,/8G.:bdce*-8:.I8f0:HK&7.I(Q9+36,/&R(+.=;g,/WFW4.+8G9IDK8h3`.=(Q*78
>436.I,/.iNUHK9i(+*-8j3`9+kKT-JC8:&R(+.?,/&l02*43657(+8:9?m7nP;g*7,/02*�;g,FW/Wo8:.Y(236>-WF,/.I*l(Q*-3`(?9I8GD68:9+.I,/>-WF8pJCHEV78:W/.M369I8
&-8G0:8:.I.Q369YBqNUHK9e5]8G9+JC,F(I(Q,/&7kj(Q*-8hJL3ZrE,/JjT-Js5PHK.+.I,/>-WF8f0:HKJC5-T7(Q3`(Q,FHK&436W]5]Ht;=8:9i,/&u(Q*-8hWF,/JC,F(Q,F&-k
(Q8G02*-&-HKWFHKk6B6b

vlHK.Y(wH6N�8xrE,/.I(+,/&-kL0:HKJC5-T7(+8:9i.+0G,/8:&70:8p(+*-8:HK9YBq(QH[V43\BlV78\36WF.M&-H`(M;g,a(Q*�57*yB[.I,/0:.GnO>-T7(i;g,F(+*
36>-.Y(Q9+360G(l9+8:36W/JC.qH6Nj5-T79+8zJ)3`(+*-8:JL3`(+,/0:.Gn?8xr757W/HK9I,/&-k{3|57W/8G(+*-HK9+3|H6NpV-,F}]8:9I8:&R(lJLH[V-8:WF.uH6N
0:H6JL5-TE(23`(+,/HK&~*43\D[,/&-k�;g,/WFV-WFB�D`369YB[,/&-kC0\365-36>-,/WF,F(+,/8:.Gbe�EH6JL8A(Q,/JC8:.e(+*-8:.I8�(Q*78:HK9I8G(Q,F0\36WoJCHEV78:W/.
*43\DK8�0\3`5436>-,FW/,F(+,/8G.<.+T7>-.I(Q36&R(Q,^3`W/WFBLV-,a}�8G9+8:&R(gNU9+H6J�(Q*-H6.+8hH6N$5-*RBE.I,/0G.?36.e;=8h�[&7H�;�,F(\b

�<T7(e9I8\36W���;=HK9+WFV)0GHKJL57T7(Q8G9+.e369I8?5-*RB[.+,F0\36W�V-8GD[,/0G8:.Gn436&-V�(+*-8:,F9=T-Wa(Q,FJ)3`(+8M5PH6(+8:&R(Q,/36WX0\36543��
>-,FW/,F(+,/8G.�369I8eV-8G�4&78:V)&7H6(S>RB�.+HKJC8g369+>7,F(Q9+369+,FWFBR�'02*7HK.+8G&�JLH[V-8:W�nK>-T7(S9+3`(Q*78:9S>RBj(Q*-8g*43`9+V�N�360G(+.
H6N�5-*RBE.I,/0:36W]W/3\;hb��M&7NUH69I(QT7&43`(Q8GWFB6n[57*yB[.I,/0:.<,/.S&-H6(1BK8A(�0:H6JL5-WF8G(+8:WFBjT-&-V-8G9+.I(+HEH[V���;g,F(+&-8:.I.=(Q*78
W^3`02�zH`Ng36&�360G0:8G57(Q8GV�T-&-,F�-0\3`(+,/HK&�H6Ne�yT436&R(QT7J�JC8:02*436&7,/0:.�;g,F(+*�kK8G&-8:9+36W<9I8:W^3Z(Q,FD[,a('B-�xn�3`&-V
8GD68:&�(Q*-H6.+8q54369Y(Q.p(+*43`(l�6�Q�u;=8:W/W=T-&-V-8G9+.Y(QH[HEV|369I8u&-H6(�T-.IT436WFWFB�V-8:.I0:9+,F>]8GV{,F&�(Q8G9+JC.p(Q*43Z(
N�360G,/W/,a(23`(+8M(+*-8hT-.+8hH6N$5-*RB[.+,/0G.M,a(Q.I8:WFN�36.i3�JLH[V-8GWOH6N$0:HKJC5-T7(Q3`(Q,FHK&Ob

�MHt;=8GDK8G9:n45-*RB[.+,F0:.=V-HE8G.<0GHK&-.I(+9Q36,F&L,F&7NUHK9IJ)3`(+,/HK&�579+H[0:8:.I.+,F&-kj,/&L3�&yT-Jp>]8G9=H6NO,/JC5]HK9Y(236&R(
;<3tB[.g(Q*43Z(M0:36&~36W/9I8\36VEBu>]8f,FV-8:&R(+,F�48GV~;g,a(Q*uN�36,/9IWFBL*-,/k6*~0GHK&7�4V78:&-0G86b

�u�t  ¡£¢�¤C¥§¦p¨�¦�©�ª:¤C« ¬�¥�­w­f® ¯\ª\° ªG©�¬
ce*-8eJCHK.I(�HK>RD[,/HKT-.�5-*RBE.I,/0:36W-W/,FJL,a(d,/JC5]HK9Y(236&R(d(QHw,F&7NUHK9IJ)3`(+,/HK&�5-9IHE0G8:.+.I,/&-kf,F.�(Q*78�W/,FkK*R(Q.+5P8:8GV
>PHKT-&-VqNUHK9�(Q*78�.I5]8G8:V�3`(e;g*-,/02*~,/&ENUHK9+JL3`(Q,FHK&)JL3\Bu5-9IHK5436kR3Z(Q8w(Q*79+HKT-k6*~.I54360G86b

±�*yB[.I,/0\3`W$V7B[&43`JL,F0:.:nP36.g0GT-9+9I8:&R(QWaBqT-&-V-8G9+.I(+HEH[VOnP5-9+H[0:8G8:V-.i5-T-9I8:WaBu(Q*-9IHKT-kK*�²/³t´+�6²�,/&R(+8:9Y�
360A(Q,/H6&-.:µ¶(Q*78:9+8�,F.w&-H{·+360A(Q,/H6&¸3`(�3�V-,/.Y(236&70:86bº¹	»�DK8:&�kK9Q3\D[,F('B6nO(Q*-H6T-kK*R(h>RB¸¼M8A;e(QHK&¸(QHq>P8

½7¾



½R¿ À�ÁMÂwÃ?Ä$ÅSÆ	Ç7ÈÉÃSÁ�ÊSËEÌAÀ�Â?Í�ÀeÎgÏ?ËoÄ$ÆgÂ?ÌÐÏ�Ä�Ë�ÎeÏÑÀeÎgÒ�Ã�Ó�Ä-Â?ÄdÌAÎeÏ

36&{,/&-.Y(236&R(23`&-8:HKT7.LNUHK9I0:86n<,/.�&-Ht;ÔT-&-V-8G9+.Y(QH[HEVOn<,/&�(Q*-8l0:HK&R(Q8xr[(�H6Nfk68:&-8G9Q36Wg9+8GW^3`(+,FD[,F('B6n1(+H
5-9IHK5436kR3Z(Q8w(Q*79+HKT-k6*l.I54360:8�3`(iHK&7WFB)(+*-8h.+5P8:8GV�H6N$W/,FkK*R(\n-Õ�Ö ½C×�¾\Ø6Ù J�Ú`.Gb

»�DK8:&q(Q*78w�yT436&R(QT-J��'JC8:02*-36&-,/0:36WP.IB[.I(+8:JC.�(Q*43`(e369+8w.IHKJC8G(Q,FJL8G.=,F&R(Q8:9I5-9+8A(Q8GVl3`.�V-8:JCHK&E�
.I(+9Q3`(+,/&-k�·I.I5]H[HK�RB�360A(Q,FHK&|3`(L3zV-,F.I(Q36&-0:8G¹Û�U.+T-02*É36.�.+8G54369Q3Z(Q8:VÉ»S±1Ü�5-36,/9I.2�An10\3`&É>P8~8xry�
5-W/36,/&-8GVp,F&-.I(+8\36Vj,F&�(+8:9+JC.�H`N4W/H[0\36Wy,F&y(+8:9+360G(+,/HK&-.Gb$ÝM.$;=8<;g,/WFWy9+8GD[,F8G;�,/&p02*43657(+8:9�Þ7nK�yT436&R(QT-J
V7B[&436JC,/0G.�,/.=>436.I8:VqHK&u36&|·I36JL57W/,F(+T-V-8eNUT-&-0A(Q,FHK&-¹p;g*-,F02*q,/.�3�NUT-&-0G(+,/HK&uH`N¶(Q*-8wk6W/HK>43`W].Y(23`(+8
H6N�3C.YB[.I(Q8GJß�U(+*-8�;g*7HKW/8fT-&7,FDK8G9+.I8�,aN$B6HKTlWF,/�`8t�AbSce*-,F.eW/8:36V-.e(QHL3�.I(23Z(Q,/.Y(Q,F0\36WO>P8:*-3tD[,FHK9�(Q*43Z(
JL3tB�3`(��49+.Y(q�AàRà4�+�6�q(QHl9+8:�yT-,F9+8�&7HK&-W/H[0\3`W1,F&R(Q8:9+360G(+,/HK&7.:n�>-TE(p(Q*78);�3\D68GNUT-&-0A(Q,FHK&�360G(+T436WFWFB
8GD6HKWFD68:.gHtDK8G9g(+,/JC8?(Q*79+HKT-k6*q3�(+9Q36&7.INUHK9IJ)3`(+,/HK&§�U(+*-8��?36JC,/Wa(QHK&-,/36&X��(Q*-3`(e0\3`&~>P8f8ArE5-9I8:.I.+8:V
36.i3�0:HKJC5PHK.+,a(Q,/H6&�H6N$,/&R(Q8G9Q360A(Q,/H6&q(+8:9IJL.�(+*43`(M369+8f8G&R(Q,/9I8:WaBu.+543Z(Q,^3`W/WFBCWFHE0:36Wáb

%'&�kK8:&78:9Q3`Wán�V-T-8L(QH§(Q*78�W/H[0\36WF,F('B�H`NgT-&-V-8G9+WFB[,F&-k�5-*RB[.+,/0:36W<W/3\;hni�6²�²e,/&7@4T78:&-0G8:.�369I8�9+8x�
.I(+9+,F0G(Q8GV�(QHC(Q9+3tD68:WF,/&-k-n]3`(MJLH6.I(\n]3`(i(Q*-8�.+5P8:8GV�H6N�W/,FkK*R(\bece*yT-.Gn�(Q*-8�5-*RB[.+,/0:36Wo(Q9Q3`&-.+JC,/.I.+,/H6&
H6N$,/&7NUH69+JL3`(Q,FHK&),F&l3�0:H6JL5-TE(Q8:9e,F.eW/,FJL,a(Q8:VL(QH�(Q*-,F.e.+5P8:8GV§36.e;=8:W/W�b

ce*-,/.�>PHKT-&7V�,/.h·Y(+,/kK*R(+¹w,/&j(+*-8e.+8G&-.+8e(Q*-3`(�,F(�,/.GnKH6NP0:HKT79+.+8`n[36W/9I8\36V7Bp3602*-,F8GD68:V�,/&�5-9+360G(+,/0G8
,/&�HKT-9dT->-,F�yT-,F(+HKT-.o(Q8:WF8:0GHKJLJpT-&-,/0:3`(Q,FHK&f.IB[.Y(Q8:JC.:ny3`&-Vp,F&�HK5E(Q,/0:36Wy,/&R(Q8G9+0GHK&-&-8G0G(Q,FHK&p&78G(';=HK9+�y.
,/&L.+HKJC8?0GHKJC5-T7(Q8G9+.Gb<�[,/kK&43`W/.S,/&)('B[5-,F0\36WP8:WF8:0A(Q9+,F0\36WX(Q9+36&-.IJL,F.+.+,FHK&CW/,/&78:.=(+9Q3\DK8GWO3p>7,F(=.+W/Ht;=8:9Gn
36>PHKT7(f*-36WFNS(Q*78�.+5P8:8:VzH6N=W/,FkK*R(\b��<T7(h5-9IHK5436kK3`(Q,FHK&§(Q,FJL8G.f369+8p.I(Q,FW/W$W/,/&78\369M,/&§(Q*78CV7,/.I(Q36&-0G8
(Q9+3\DK8:WF8:VOb

â &-8),FJL5PHK9I(Q36&R(h8ArE0:8G57(Q,FHK&�,F.�(+*43`(�.+,FkK&436WF.f,/&�WFHt;��',/&7V-T-0G(Q36&-0G86nd9+8:.I,/.Y(Q,FD68C;g,F9+8G.u��.IT-02*
36.1(Q*-8?;g,F9+8G.<HK&�,F&R(Q8:k69Q3`(+8:V�0G,/9+0GT-,F(=02*-,F5-.2�=V7Hj&-H6(�360G(+T436W/WaB�(Q9+3tD68:W�3`(�0GHK&-.I(Q36&R(e.+5P8:8GVOn->-TE(
9Q3Z(Q*-8G9:n4NUHK9gW/HK&7kC;g,F9+8:.GnX9+8:�yT-,F9+8�5-9+H65436kR3`(+,/HK&u(+,/JC8w(Q*43`(M,/.g5-9IHK5PHK9I(+,/HK&43`W�(QH�(Q*-8�ã:ä:å7�6�2��H6N
(Q*78�WF8:&-k`(Q*)æfH`N$(+*-8w;g,/9I86n4,/&q3`0:0:H69+V436&70:8f;g,F(+*q(+*-8fV-,a}�T-.I,/HK&u8G�yT43`(Q,FHK&ObSce*-,F.eT-&7N�3\DKHK9+36>-WF8
.+0:36W/,F&-k�5-9I8:.I8:&R(Q.~5-9+H6>-W/8GJL.L,/&_,/&R(+8:kK9+3`(Q8GV_0:,/9I0:T-,a(uV-8G.+,/k6&Û(QH[V43\BKbç�MHt;<8ADK8G9:nw8ADK8:&�;g,F(+*
0:T79+9+8G&R(�(Q8G02*-&-HKWFHKk6BKnZ(Q*-,F.oæGè�.I0\36WF,/&-kM,/.d&-H6($,/&-8AD[,F(23`>-W/8`n`>-TE(�0\3`&j>]8<3\DKHK,FV-8:Vp(+*-9+H6T-kK*p.I,/JC5-W/8
.+02*78:JC8:.i.+T-02*�36.g5]8G9+,/H[V-,F0w9+8x�'>-T7}]8:9I,/&-k�H6Nd(Q*78�.I,/kK&-36Wáb

�u�x� éo«§ê6¤L¢S° ¦�©�ª:¤C« ®§­w«�¬�ªG©Oë ¯\ª\° ªG©�¬
Ý?&7H6(Q*-8G9),FJL5PHK9I(Q36&R(C0:HK&-.Y(Q9+36,/&R()NUH69)0:H6JL5-TE(23`(+,/HK&|9+8G.+T-Wa(Q.LNU9IHKJ 5-*RB[.+,/0:36W?WF,/JC,F(+.�HK&É(Q*78
36JCHKT-&R(�H6Ne,/&ENUHK9+JL3`(Q,FHK&§(Q*-3`(j0:36&�>P8).Y(QHK9I8:V�;g,a(Q*-,F&�3�k6,FDK8G&�D6HKW/T-JC8CH6Ne.+5-360:8¸�U.+T-02*�3`.
JC8:JCHK9IBp,/&C3f0:HKJC5-T7(+8:92�xb�ì�8i0:36&C.Q3\Bj;g,F(+*�0:HK&7�-V-8:&-0G8M(+*43`(S.+H6JL8g.+T702*)>PHKT-&-V-.SV-H�8ArE,F.I(\n
>-T7(<T-&7NUHK9Y(QT-&-3`(Q8GWFB�(Q*78:,/918Ar7360A(�D`36W/T78M,F.=*43`9+V)(+HpV-8A(Q8:9IJL,F&-86b��MHt;<8ADK8G9:n-(Q*78:.+8?>]HKT7&-V-.=;g,FW/W
>P8MDK8G9IBL,/JC5]H69I(23`&y(1,F&)HKT-9=W^3`(+8:9=369+k6T-JL8G&R(Q.=36>]H6T7(<(+*-8w36VED63`&y(Q36kK8G.<H6No9I8GDK8G9+.I,/>-,FW/,F('B6ny.+Hp;=8
;g,/WFW�&-Ht;�(236�`8�.IHKJL8w(+,/JC8?(QHCW/H[HK�L3`(e(Q*78hD`369I,/HKT7.e5]HK.I.+,F>-W/8h36&7.I;=8:9+.i,/&q.IHKJL8hV-8A(236,FWáb

í4T-&-V436JC8:&R(Q36W��yT43`&y(+T-J JL8G02*436&-,F0:.�36575]8:369+.~(QHÉV7,/0G(Q3`(Q8�3É54369Y(Q,F0:T-W/369u�4&-,F(+8�T75-5]8G9
>PHKT-&-VuHK&�(+*-8w(QH`(236W]36JCHKT-&R(eH6Nd,/&ENUHK9+JL3`(Q,FHK&���,/&70:W/T7V-,/&-k�8:&R(Q9IHK5RB7�=(Q*43`(�0\36&q>P8w0:HK&R(Q36,/&-8GV
,/&p36&RBp.YB[.I(Q8GJlnK36.�3MNUT7&-0G(+,/HK&�H6N4(Q*-8=.IB[.I(+8:J~îï.�57*yB[.I,/0\3`W[D6HKW/T-JC8�3`&-Vp(Q*78�36JCHKT-&R($H6NX8:&-8G9+k6B
,F(�0:HK&R(23`,/&-.Gb��=Bj(+*-8g36JCHKT-&R(�H6N],/&ENUHK9+JL3`(Q,FHK&�,/&�3f.IB[.I(+8:J~nR;<8gJC8\36&�.I,/JC5-WFB�(Q*-8eWFHKkR369I,F(+*-J
H6N$(Q*-8�&yT-Jj>P8:9iH6N�.Y(23`(+8:.g(Q*43`(g(+*-8�.YB[.I(Q8GJÔ0:HKT-WFVlH[0:0GT-5RBKnPkK,FD68:&l.+HKJC8hV-8G�4&7,F(Q,FHK&~H6N�;g*43Z(



Ç7ÈïÇ7È{ÌÐÏMð1ÎgÆMÒlÂ?ÄdÌAÎeÏòñfÅSÏwËEÌ:ÄgÊÉÍ¶ÌYÒlÌ:Ä�Ë ½K½

0:H6&-.I(+,F(QTE(Q8:.L·Y(+*-8h.IB[.I(+8:J~bï¹Û�á�E8G8Có ¿ bõô[b ¿ bö�jÝ?0G0:HK9IV-,/&-k�(+H)vl369+kKH6W/T-.�� ¾t÷K÷ m7n¶ø ¾K¾\ùZú �An
øûce*-8��yT-8:.Y(Q,/H6&zH`N=(+*-8�&yT-Jj>P8:9fH6N=.I(Q3`(Q8G. ú ,/.?9+8\3`W/WFB�3�DK8G9IB�HKWFV��yT-8:.Y(Q,/H6&Oüw(Q*-8
0GHK9+9I8:0G(p0:HKT7&y(+,/&-k�H6Ng5-*RB[.+,/0:36W<.Y(23`(+8:.�,/.�(+*-8)579+HK>-WF8:Jý(Q*-3`(jWF8:V�(+H�(Q*78),/&R(+9+H`�
V-T70G(Q,FHK&_H6N�±�W^3`&-02�Xîï.u0GHK&-.I(Q36&R(q,/&R(QH�5-*RBE.I,/0G.�ø ¾t½Rþtú nM36&-V_,F.L(+*-8�>436.I,/.�H6N�3`W/W
H6N?�yT436&R(QT-J .I(Q3`(Q,F.I(+,/0\3`WeJL8G02*436&-,F0:.:b_ce*78��yT-8:.Y(Q,FHK&É0:36&É>P8�3`&-.I;=8:9I8:V_>RB{3
V-8A(236,FW/8GV§�yT436&R(QT-J�JL8G02*436&-,F0\36Wd0:HKT7&y(+,/&-kuH`N=V7,/.I(+,/&-0A(C��JpT7(QT43`W/WFBqH69I(Q*7HKkKHK&43`W��
.Y(23`(+8:.:b�%�(10:36&)3`W/.+Hh>P8e;<8GW/WX365-579+H\rE,/JL3`(Q8GVL,F&�(+*-8gJ)3`0:9+H6.+0:H65-,/0gW/,FJL,a(eø ùRþ n ¾\ù Þ ú
>RBL.+,/JC5-WaBL0:36W/0GT-W^3Z(Q,/&7k�(+*-8?DKH6W/T-JC8?H6No57*436.+8f.I54360G8h360:0G8:.+.I,/>-WF8?(QH�(Q*-8w.YB[.I(Q8GJln
,F&~T7&-,F(+.�;g*-8:9I8p±�W^3`&-02�Xîï.i0:HK&7.I(23`&y(i,F. ¾ b

ÿ¶8G(iT-.gW/H[HK��3Z(g.+HKJC8f54369Y(Q,/0GT-W^3`9�,/&7NUH69+JL3`(Q,FHK&)V-8G&-.+,a('Bq>]H6T-&-V-.g,/&qJCHK9+8fV78G(23`,/Wáb

��������� ���
	���

������

������������
�� ��� �"!$#�%�
��'&(��%��)�+* !,�-�
�EHKJC8)5-369I(+,/0:T7W^369hT-5-5P8:9p>]HKT7&-V-.jHK&�,/&7NUHK9IJ)3Z(Q,/H6&z0GHK&R(Q8G&y(�36.j3lNUT7&-0G(+,/HK&�H`Ng.IB[.I(+8:J�.I,/.G8
36&-Vl8:&-8G9+k6Bl369I8hkK,FD68:&�>RBl�<8G�68:&7.I(Q8G,/&�� ¾t÷Kù Þ7ndø ¾ ô ú �g36&-Vl>yB106H[HK.M36&-V�2h3`V-,/9�� ¾t÷K÷R¿ ndø ùKù`ú �Ab
�<8G�68:&7.I(Q8G,/&Oîº.i>]HKT7&-V-.:nE;g*-,/02*qHK9I,/kK,F&436W/WaB�0\3`JL8wH6T7(gH6Nd*-,/.<.I(QT7V-,/8G.eH6No(Q*-8f8G&y(+9+HK5RBuH`N$>7W^3602�
*-HKWF8:.��2�436573/neø ¾ Þ ú �xn�369+8CN�36,/9IWFB�WFHEH6.+86nd,/&z(Q*-8).+8:&7.+8)(+*43`(j*7,/.�>]HKT7&-V-.jJL3\B¸0:HK&-0G8:,aD63`>-WFBz>P8
JjT-02*�*-,FkK*-8G9�(Q*-36&�(Q*-8uJL3ZrE,/JpT-J ,/&7NUHK9IJ)3Z(Q,/H6&�0GHK&R(Q8:&R(�NUHK9�.IB[.I(+8:JC.§³98;:4�A�~(Q*436&�>7W^3602�
*-HKWF8:.Gb â &78�>PHKT-&7V��<8G�68G&-.I(+8:,/&lkK,FD68:.��+ø ¾ ô ú n48:�Xb ¾ �<,F.:ü<>= ¿9?,@�A ÚCB[ÕED � ¿ b ¾ �
;g*-8G9+8 < ,/.i(Q*-8�0\36543`0:,F('B~NUHK9M8:&R(Q9IHK5RB§HK9M,/&7NUHK9IJ)3Z(Q,/H6&��U,/&l&43`(QT79Q36W$W/HKkLT-&-,F(+.?HK9GFP�H8Uã��An @
,/.w(+*-8j(QH`(236W�8G&-8:9Ik6B|�U,/&-0GW/T-V-,F&-k�9I8:.I(�JL36.+.Ð�'8G&-8:9Ik6B7�?,/&¸3u.IB[.I(+8:J~nd36&-V A ,F.?(Q*-8�9+36V-,/T7.wH6N
(Q*78�.YB[.I(Q8GJlb

ce*-8?JL3ZrE,/JpT-J JL36.+.Ð�'8:&78:9+k`B�NUHK913�.IB[.Y(Q8:JsH6N�kK,FD68:&)9+36V-,FT-.=,F.SH6NO0GHKT-9+.I8w3602*7,/8GD68:V�H6&-WFB
,/&�(+*-8q0\36.I8~H`N?>-W/3602��*-H6W/8:.Gn=.I,/&-0G8~36&RB[(+*-,/&7kz;g,a(Q*|3�>-W^3602��*-HKW/8`îï.�JL36.I.�;g,a(Q*-,F&�3z>7W^3602�
*-HKWF86îº.M9+36V-,FT-.M*-36.?.IT-02*�3L*7,/kK*l.+T-9YN�360:8�kK9Q3\D[,F('Bu(+*43`(M,F(JI/ã�3C>-W^3`02�~*7HKW/8`b�ce*-8j9+36V-,/T7.iH`NS3
>-W/3602��*-HKWF8i,F.S5-9+HK5PHK9Y(Q,/H6&436W7(+H�,a(Q.SJ)3`.+.
K 360G0:HK9IV-,/&-kh(QH AML�¿HN KÛÚ6Õ è �Uì�36WFV ¾t÷6ù ÞLø ¾tù6½`ú n
5Ob ¾t¿ Þ-n78G�XbXm7b ¾ bïÞyô6�An-3`&-Vq.+H�(Q*-8h8G&-8:9Ik6BuH6N$36&RBu.YBE.Y(Q8GJ�H6Nd(Q*43`(�9Q36V-,FT-.e,/.<>]HKT7&-V-8:V~>RB�(Q*78
>-W/3602��*-HKWF8f9+8G.I(i8:&-8G9+k6B6n

@PO Õ�Q
¿HN A � ¿ b ¿ �

;g*-8G9+8 N ,/.g¼i8G;e(QH6&Oîï.ikK9+3tD[,a(23`(+,/HK&43`W�0:H6&-.I(Q36&R(\n NRL mTSöm þ6¿ ô ÷�×�¾tØVU�W�W ¼§J è Ú`�yk è bX HKJj>-,F&-,/&7k~� ¿ b ¾ ��36&-V�� ¿ b ¿ �xn7;=8�*43\D68
<>= ? ÕZYB N A è S � ¿ b ½ �



½ Þ À�ÁMÂwÃ?Ä$ÅSÆ	Ç7ÈÉÃSÁ�ÊSËEÌAÀ�Â?Í�ÀeÎgÏ?ËoÄ$ÆgÂ?ÌÐÏ�Ä�Ë�ÎeÏÑÀeÎgÒ�Ã�Ó�Ä-Â?ÄdÌAÎeÏ

%'&�H6(+*-8:9p;=HK9IV-.�(Q*-8�8G&R(Q9+H65yB�H6NM3§.IB[.I(+8:J",F.pT-Wa(Q,FJ)3`(+8:WaB�>]H6T-&-V-8GV|,F&�5-9IHK5]H69I(Q,FHK&�(+H§,F(+.
JC,/&-,FJ)36WX.IT-9IN�360G8�369+8:37n-9Q3Z(Q*-8G9�(Q*436&q(QH�,a(Q.�D6HKW/T-JC8H[�ce*7,/.e,/.e.IHKJC8G;g*43`(g0GHKT-&R(Q8G9Y��,/&R(QT-,a(Q,aDK86b
±$8G9+*43`5-.MH6&-8f;�3\Bu(QHCT-&-V78:9+.Y(236&7Vl(Q*7,/.e9+8G.+T-Wa(i,/.�(Q*78�NUHKWFW/Ht;g,/&7k-ü�%'JL36kK,F&-8wkK9IH�;g,F&-kC3C>7W^3602�
*-HKWF8uT-5�NU9+HKJ 3�(Q,F&RB�.+,\.:8q>RB�(Q*-9IHt;g,/&-kzHK>V]I8G0G(Q.C,/&R(+Hz,a(\b>^wT-8�(+H�3¸kK9Q3\D[,F(Q3`(Q,FHK&436WS(Q,FJL8
V-,/36W^3`(+,/HK&�(Q*43Z(=.Y(Q9I8G(Q02*78:.=(+Hh,/&7�4&7,F('B�3`.1H6>V]I8:0A(Q.=365-5-9IHR3602*�(Q*-8g*-HK9I,/.GHK&OnR,F(+8:JC.�;<8e(+*-9+Ht;_3Z(
(Q*78�*-H6W/8h&-8GD68:9?360G(+T436W/WaB�8G&y(+8:9i,F(gNU9+H6J�HKT-9g5PHK,/&R(iH6N�D[,F8G;hµ4(Q*-8�HK>V]I8G0G(+._]IT-.Y(?�`8:8:5�kK8G(I(Q,/&7k
0:WFHK.+8G9g36&-V~0:WFHK.+8G9�(QH�(Q*-8h8ADK8:&R(M*-HK9I,/.:H6&É·Y.+T-9YN�360:8G¹LH6Nd(Q*78f*-HKW/8C��36&-Vq(Q*-8fWF,/kK*R(�NU9IHKJÑ(+*-8:J
kK8A(Q.gJLH69+8f36&7VlJCHK9+8?9+8:V[�'.+*7,FN�(Q8GVX�Ab1í49+H6Js(+*43`(g5PHK,/&R(gH6NdD[,/8G;hn-36W/W�(+*-8f,/&ENUHK9+JL3`(Q,FHK&�3`>]HKTE(
8GD68:9YB[(+*-,/&7k�;=8§(Q*79+Ht; ,/&R(QH�(+*-8�*-HKWF8�,F.)*-8GW/V�3`(�(+*-8§*-H6W/86îº.�.IT-9IN�360G86bç�EH�,a(�,/.L5]8G9+*43`5-.
T-&-V78:9+.Y(236&7V436>-WF8w(Q*43`(=(Q*-8?*-HK9+,\.:HK&�369+8:3j.+*-HKT7W/V�.I0\36WF8wT-5u,/&)5-9+HK5PHK9Y(Q,/H6&L(QH�(Q*-8f3`JLHKT7&y(<H6N
,/&ENUHK9+JL3`(Q,FHK&)*78:W/Vq(Q*78:9+8`b

%�N<(+*-,/.h,/.f,F&-V-8G8:V¸(Q*-8�0\3`.+86nd(Q*-8�,F&7NUHK9+JL3`(+,/HK&§V78:&-.I,F('B¸3`(h(+*-8�8GDK8G&R(j*-HK9I,/.GHK&¸kK,FD68:&z>yB
�<8G�68:&7.I(Q8G,/&Oîº.)>PHKT-&7V{,F.j(Q9+T7WFB�8G&-HK9IJLHKT7.:ü ¾E` Þ¸&43`(�H`N?8G&y(+9+HK5RB�NUHK9�8:3602*{.I�yT4369+8~H6N?369+8:3
(Q*-3`(h,/. ¾ ±�W^36&-02��W/8:&7k6(Q*OnoHK9?æZa Lcb N BEÚ6Õ Y L ¾ Sïm ¿)×|¾tØVU Y�d J~n¶HK&z3~.I,/V-8`b�ce*43`(h,/.Gnd36&
36.Y(QHKT-&7V-,/&-k ¿ S ¿E¾�×u¾tØHegf >-,a(Q.S5P8:91.+�yT4369I8?JC8G(Q8G9:nyHK9 ¿ S ¿E¾�×u¾tØ d f >-,a(Q.S5P8:91.+�yT4369I8>hÝM&-kK.I(+9+HKJ
��9IHKT-kK*7WFB�3Z(QHKJ��'.I,/.:8\��369I8\37bg�U%�(\îº.S5-9+HK>-36>-WFBp.Q3`NU8e(+H�.+3tBp(Q*43`(�^fÜgÝfv�V-8G&-.+,a(Q,/8G.�;<HK&�îº(19+8:3602*8i:7�H8�W/8ADK8:W¶NUHK9g3j;g*-,FW/8j[õ�
%'&¸36&RB�0:36.+8`nO>-W/3602�q*-HKW/8G.w369I8p0G8:9I(Q36,/&7WFB~&-H6(w3LDK8G9IB§k6HEH[V�5-W/360:8�(QHL.I(QH69+8j,F&7NUHK9+JL3`(+,/HK&

(Q*-3`(�;=8�JL,FkK*R(�;<36&R(�(QHf9I8G(+9+,/8ADK8�W/3`(Q8G9:nR3`WF(Q*7HKT-kK*�(Q*-8ABjJC,/kK*R($0:HK&-0G8:,aD63`>-WFB�>]8�3wkKHEH[Vp57W^360G8
(QHfV7T-JL5�T7&y;<36&R(Q8GV)8G&y(+9+HK5RB6b1v�360:9IHK.+0GHK5-,F0�>-W^3`02�p*-HKWF8:.�*-3tD68g,/&R(Q9I,/&-.I,/0=(+8:JC5]8G9Q3`(+T-9+8G.�&-8\3`9
36>-.IHKW/TE(Q8k.:8:9IH-n�3`&-V�,F&�0GHK&R(Q9Q3`.I(�(QH�JCHK.Y(�.YB[.I(Q8GJL.Gn�(Q*78GBzkK8G(u´2³t³Z²/�A�q36.hBKH6T�V-T-JC5�JCHK9+8
8:&78:9+k`B~36&-V~8:&R(Q9IHK5RBq,/&R(QH�(Q*78:Jl[w�Zm�no318:�Xb ¿ m�,/&��EJC,F(+*Oîï.e5-365]8G9�ø ¾ ô ¿�ú nX36&-V~*-,/.g9+8ANU8:9I8:&-0G8:.
(QHC�M3t;g�y,F&-k-n4*-,F.e.+HKT-9I0:8`bõ�L�EHC3�>7W^3602��*7HKW/8w;=HKT-WFV~>P8�3�.+HK9Y(MH`N�&43Z(QT-9+36WO*-8:3`(i.+,/&7�Pn40GHEH6W/8:9
8GD68:&�(Q*43`&j(Q*-8�0GHK.+JC,/0=JL,F0:9IH�;<3\DK8e>43`02�[k69+HKT-&7V�;g*7,/02*�,/.�3`(qp ½�r b6�<T7(�NUH69$(Q*78�NUHK9+8G.+8:8:36>-WF8
NUT7(+T-9+8`ne>-W^3602�|*-HKWF8:.�;g,/WFWi9I8:JL36,/&|9Q3Z(Q*-8G9)*4369IVÉ(QH�0:HKJC8l>RB6ni.IH�,F(L>P8:*-H[HtDK8:.uT7.L(QH�36W/.IH
0:H6&-.+,FV-8:9e;g*-8G9+8h;<8h.I(Q36&-Vq;g,F(+*-HKT7(g(Q*78:J~b

��������� ���
	���

������

����������
q�s�t��%�
"	�

��uq�"�-�
vlT-02*�(+,/kK*R(Q8G9�>PHKT-&-V7.�0\36&�>P8�kK,aDK8G&jNUHK9$(+*-8�8:&R(+9+HK5RBjH`NX&-HK9+JL36W���&-H6&�>-W^3602�K��*-HKW/8\�o.YB[.I(Q8GJL.Gn
kK,aDK8:&¸3`V-V-,F(+,/HK&-36Wd36.+.IT-JL5E(Q,/H6&-.f36>PHKT7(w(+*-8:,F9?0GHKJL5PHK.I,F(Q,FHK&Obwce*7,/.w,F.wV-HK&-8p,/&¸�<8G�68:&7.I(Q8G,/&Oîº.
54365P8:9Cø ¾ ô ú no36.f;=8:W/W�36.f,/&¸54365P8:9I.f>RBv06HEH6.h36&-Vw2f36V-,/9�ø ùKùZú 36&-V��EJC,F(+*|� ¾t÷K÷ ô�ø ¾ ô ¿Zú �w3`&-V
(Q*78�9+8:W/3`(Q8GV�W/,a(Q8:9+3`(QT79+86b��[JL,a(Q*�369IkKT-8G.w(Q*43`(?NUHK9w*-,FkK*E��(+8:JC5]8G9Q3`(+T-9+8�.IB[.I(+8:JC.L��36>PHtDK8 ¾tØKØ6Ør HK9<.IH-n79IHKT-kK*-WaBL(+*-8wJC8:Wa(Q,/&7k�5PHK,/&R(<H6NdHK9+V-,F&4369YBL.IHKW/,FV-.2�xn[(+*-8wJL3ZrE,/JjT7Js8G&R(Q9+H65yB)V-8:&7.+,F('B
NUHK9f3x5HIiy6�ZF{zC�Zã2ã}|[�ZF7ãZIi8�~~,/.f3`5-5-9+H\rE,/JL3`(+8:WFB~3`02*-,/8ADK8:VÉ�U;g,a(Q*-,F&�3�.+JL36WFWd0GHK&-.Y(236&R(fN�360A(QHK9Q�
>RB§3�(Q*-8G9+JL36Wd5-*-H6(+HK&§kR36.Gn],F&l;g*-,F02*�(Q*78j8:&R(Q9IHK5RB�V78:&-.I,F('B���8:&R(+9+HK5RBl5]8G9?T-&-,a(MD6HKW/T7JL8\�g,F.
�+ø ¾ ô ¿tú n48G�Xb ¿6¿ �

<� L ¾ mV� ?
½�� m Ø W�� Q � ÕB � K �>� Y � Q � ¿ bïÞR�



Ç7ÈïÇ7È{ÌÐÏMð1ÎgÆMÒlÂ?ÄdÌAÎeÏòñfÅSÏwËEÌ:ÄgÊÉÍ¶ÌYÒlÌ:Ä�Ë ½ ô

;g*-8G9+8�KÛÚj��,/.�(Q*78�8G&-8:9Ik6BuV-8G&-.+,a('BqH6Nd(Q*-8h5-*-H`(QHK&~kR36.Gn-,/&qJL36.+.gT-&-,a(Q.Gb
ce*-,/.�8:�yT43`(+,/HK& ;=HKT-WFVò365-5P8\369~(QH_3`W/W/Ht; 3`9+>-,a(Q9Q3`9+,/WaB_*-,FkK*�8:&R(+9+HK5RB�V78:&-.I,F(Q,F8:.�(+HÛ>P8

3602*-,F8GD68:V�>RB�9+36,/.I,/&-k~(Q*-8)(+8:JC5]8G9Q3`(+T-9+8)36&-V�JL36.+.Ð�'8G&-8:9Ik6B�V78:&-.I,F('BKn�8xrE0:8:5E(�(Q*43`(j360G(+T436WFWFB
H6Ng0GHKT-9+.I8�(Q*-8u8G&-8:9Ik6B�V-8:&-.I,F('B�,/.j,a(Q.+8GWFNeWF,/JC,F(+8:V�36.�3�NUT-&-0A(Q,FHK&�H6Ni3§.YBE.Y(Q8GJlîº.�.+,\.:86nS.I,/&-0G8
>P8GBKH6&-V§3�0:8G9I(Q36,/&q5PHK,/&R(e(Q*78�.YB[.I(Q8GJ�;<H6T-W/VqNUHK9+J�3C>7W^3602�L*-HKW/8`b

Ý|NUT7W/WKkK8G&-8:9+36Wa��9+8GW^3`(+,FD[,/.Y(Q,/0�36&436WaB[.+,/.oH6NE(Q*-81.+,a(QT43Z(Q,/H6&h;=HKT-WFV�H`N-0:H6T-9+.I8<>P8SD68:9YB�0GHKJC5-W/8xr�n
>-T7(<36.=3�.I,/JC5-W/,aN�BE,F&-k?�49I.I(<365-5-9IH\r7,FJ)3Z(Q,/H6&OnRW/8A(\îº.1V78:9+,aDK8i(Q*-8iJ)3�r7,FJjT-Jç8:&R(Q9IHK5RB)V-8G&-.+,a('B�H6N
3�.+5-*-8G9+8�H6N�57*-H6(QH6&-.e;g,F(Q*7HKT7(e(23`�[,F&-k���Ü ,F&R(QHC360:0GHKT-&R(\nX8xr70G8:57(?,/&u(Q*78�.I8:&-.I8pH6N�36WFW/Ht;g,/&-k
,F(e(+H�.+8G(M3�JL3ZrE,/JjT-JÑ8:&-8G9+k6B)NUHK9g3C.YB[.I(Q8GJ�H6N$kK,FD68:&~9Q36V-,FT-.:b

�M.I,/&-k�8G�XbS� ¿ b ¿ �e;<8p�-&-V§(Q*43Z(h3).+57*-8:9I8�H6NS5-*-H6(+HK&-.wH`NM��&-HK&79+8:W/3`(Q,aD[,/.I(+,/0\��D6HKW/T7JL8G� LQY ?�A Y JjT-.Y(M*-3tD68�8G&-8:9Ik6BuV-8G&-.+,a('B
@ � O ½ Õ Q

ùj?GN�A è � ¿ bõô6�
I�3��43/n-JL36.+.gV-8G&-.+,a('B

K � O ½ ÕAè
ù9?JN�A è � ¿ bömK�

(QHz3\DKH6,/V|kK9Q3\D[,F(Q3`(Q,FHK&436W=0:HKWFW^365-.I86b|�ET7>-.I(+,F(QTE(Q,/&7k¸(+*-,/.�,F&y(+H¸8:�XbM� ¿ bºÞy�An�;=8~�-&-V{(+*43`(�&-HK&[�
>-W/3602�K�'*-HKWF8f8:&R(Q9IHK5RBq,/.e>PHKT-&-V78:V~>yB

< O m6Þ
÷�� m Ø W�� Q � ½j?

ù � Y � Q Õ�� � Q
��B N � Y � Q A Y � è � ¿ b þ �

Ö ¿ S ùKùK÷ � A
æZa�� Y � è � ¿ b ù �

;g*-8G9+8iæZaL,/.136kR3`,/&�(Q*-8?±SW/36&-02��W/8G&-k6(+*Ob�ce*-,F.=>PHKT-&-V�nE,F&y(+8:9I8:.I(+,/&-k6WFBKny.I0\36WF8:.=;g,a(Q*L,/&-0G9+8\3`.+,/&7k
9Q3`V-,/T-.�8GD68:&|W/8:.I.j9Q3`5-,/V-WaB¸(Q*436&�,/&�(Q*78�>-W^3`02��*-H6W/8)0:36.+8`n�;g*-8:9I8�;<8u*43`V < L�? � A Ú�æZa-� è b
%'&-0G,/V-8G&y(Q36W/WaBKno(Q*-8L9Q3`(+,/H <��7� Ú < a7�{>P8G(';=8:8G&�>-W^3602�K��*-HKW/8�8G&y(+9+HK5RB�36&-V�J)3ZrE,FJjT-J 5-*7H6(QHK&[�
kR36.g8G&y(+9+HK5RBq,F&�(Q*-,F.p��36V-JC,F(I(Q8:V7WFBC.+,FJL5-WF,/.Y(Q,/0\�=36&-36WFB[.+,F.e,/.

<��7�< a�� Ö ¾ S ØKùRþ�� A
æZa S � ¿ b ÷ �

ce*-,F.p9Q3Z(Q,/H~,/.�9+8G�yT-,/9I8:V�(QHl>]81� ¾ >yB��<8G�68:&7.I(Q8G,/&Oîº.�369IkKT-JC8:&R(�(+*43`(p>-W^3602�¸*-H6W/8:.�36Wa;�3\B[.
JL3ZrE,/JC,/.:8=8:&R(Q9IHK5RBKny;g*-,/02*L,/JC5-W/,F8:. AM��Ø S ù ÞRm�æZaPnR5]8G9+*43657.=.IT-kKkK8G.I(Q,F&-kh(Q*43`( A Ö Ø S ù ÞRm�æZa]n
HK9�(+*-8:9I8\36>PHKT7(+.:n4,/.�3�JC,/&7,/JjT-J 5-*RB[.+,F0\36W¶WF8:&-k`(Q*u,/&u.IHKJC8f.+8:&7.+86b1ce*-8h8:&R(+9+HK5RBqH6Nd8:,a(Q*-8G9g3



½ m À�ÁMÂwÃ?Ä$ÅSÆ	Ç7ÈÉÃSÁ�ÊSËEÌAÀ�Â?Í�ÀeÎgÏ?ËoÄ$ÆgÂ?ÌÐÏ�Ä�Ë�ÎeÏÑÀeÎgÒ�Ã�Ó�Ä-Â?ÄdÌAÎeÏ

>-W/3602�q*-HKW/8�HK9?JL3ZrE,/JpT-J���8:&-8G9+k6Bq57*-H6(QH6&§kR36.M.+5-*-8G9+8�*43\D[,/&7k)(Q*43Z(w9Q3`V-,/T-.M,/.�p ½ S ¿ Þ)>-,a(Q.:n
.+T7kKkK8:.Y(Q,F&-kL5P8:9I*4365-.g(Q*78:9+8�,/.i36&l36>-.IHKW/TE(Q8hT-5-5P8:9iW/,FJL,a(<(QH�8G&y(+9+HK5RB~V-8G&-.+,a('BuNUHK9gHK>V]I8:0A(Q.iH6N
�HF�~�.+,\.:8`n�HK&�(+*-8)H69+V-8G9pH6N)p ¾ S ¿6ù >-,F(+.2Ú�æoYa n�HK9�p ½ S ØK½u×É¾tØ � Ù >-,a(Q.+Ú`0:JkY\b â N�0:HKT-9I.+8C(Q*-,F.
V-8G&-.+,a('BL;=HKT-WFV)&-H6(<>]8?3602*-,F8GD`36>-WF8iNUHK9=36&RBCHK>V]I8G0G(ekK9I8\3`(+8:9S(Q*43`&u36>PHKT7(<3p±�W^36&702�LWF8:&-k6(+*),F&
.+,\.:8`b

�<T7(�8ADK8:&�NUHK9pW^369IkK8:9�HK>V]I8:0A(Q.Gn=HKT79j&-8G;Ñ>PHKT-&-V�� ¿ b ù �An�(Q*7HKT-kK*�WFH�;=8:9j(+*436&�>P8GNUHK9I86n�,F.
.I(+,/WFW¶8Ar[(Q9I8:JC8:WFBq*7,/kK*Oµ4NUHK9i8Ar736JC5-WF86nP36&�H6>V]I8:0A(f36.MW^369IkK8�36.i(+*-8j»S369Y(Q*l0:HKT-WFV�.Y(Q,/WFW¶*43\DK8p36&
3\DK8G9Q36kK8M8:&R(Q9IHK5RB)V78:&-.I,F('BCH6N ¾K¾tþ �f,/kR36>RBy(Q8G.=H`N¶,/&7NUH69+JL3`(Q,FHK&�5]8G9=0GT->-,F0 hÝ?&7kK.I(+9+HKJ ;g,a(Q*-HKTE(
8ArE0G8:8:V7,/&-kC(Q*-,F.eW/,/JC,F(:b�h,aDK8G&�(+*-,/.GnK,F(�,/.�5-9IHK>436>7WFB�&-8:0G8:.+.+369IB�(+Hf>43602��3wWF,F(I(QW/8SNUT-9Y(Q*-8G9S3t;<3\BjNU9+H6J	NUT-&7V436JC8:&R(236W
(Q*78:HK9I8G(Q,F0\36WO369+kKT7JL8G&y(+.:n4,aN$;=8f;�36&R(i(QHC3602*-,F8GD68p36&RBu.IHK9I(iH6N$JC8\36&-,F&-k6NUT-W]>]H6T-&-VOb

�������g� � 
q��&R��&��"�T

���_��� &����"�T����&����+*g	�* &��-�
â &-8jHK>7.+8:9YD`3`(Q,FHK&§,/.i(Q*43Z(w,FN�;=8j9IT-W/8�HKT7(f>-T79IB[,/&-k)HKT-9w0GHKJL57T7(Q8G9+.w,F&-.+,FV-8�.Y(2369Ð�'.I,/.:8GV�HK9w3Z(
W/8:36.I(p5-W^3`&-8G(Y�'.+,\.:8GV�JL36.+.I8:.jH6Ngk69Q3\D[,F(23Z(Q,/&7klJL3`(Q8G9+,/36Wáno(Q*-8G&�(Q*78:9+8),/.p579+HK>43`>-WFBz&-H�;<3\B�(+H
365-57WFBq8:&7HKT-kK*§579+8:.I.+T-9I8p(QHLkK8G(i(Q*78:,/9i3\DK8G9Q36k68jJ)3`.+.iV-8:&-.I,F('Bq(QHL>]8�JjT-02*�kK9+8:3`(Q8G9i(+*436&§,F&
HK9IV-,/&43`9IBj.IHKW/,FV-.:b$Ý�(=3hJL36.I.1V78:&-.I,F('B�H6N ¾tØ k[Ú`0:J Y ��36>PHKT7(�(+*43`(1H6N]W/8:36VX�AnR8G�Xb ¿ bïÞhkK,aDK8G.1H6&-WFB
½ m��y,/WFHK>RB[(+8:.g5P8:9e0:T7>-,/0 hÝ?&7kK.I(+9+HKJ~b

�MHt;=8GDK8G9:n[3602*-,F8GD[,/&7kw8GD68:&�(Q*-,F.�JjT702*�JLHK9I8=9I8\36.IHK&436>7W/8�8G&y(+9+HK5RB�V-8:&7.+,F('BpT-.+,F&-k?57*-H6(QH6&-.
9+8G�yT-,/9I8:.j8xrE(+9+8GJL8GWFBz*-,/k6*�(Q8GJL5P8:9+3`(QT79+8:.Gb§ce*-8)(+8:JC5]8G9Q3`(+T-9+8LH6Ng3�57*-H6(QH6&�kR36.�H6Ng8:&-8G9+k6B
V-8G&-.+,a('B����q,/.���.IHKWFD[,F&-kC�EJC,F(Q*�îï.�ø ¾ ô ¿tú 8:�Xb ¾t½ NUHK9��?�Aü

� L  � ���7Õ
ÞH¡$¢ � � ¿ b ¾tØ �

;g*-8G9+8J¡$¢ � ,F.�(Q*-8��[(+8GN�36&[�Ð�<HKWa(£.GJ)36&7&u0:HK&-.Y(236&R(:n
¡$¢ � L ? è

m ØM¤ Q�Õ è B Y � ¿ b ¾K¾ �
Ý?02*-,F8GD[,/&7k{3�JL36.I.uV-8:&-.I,F('B_H`N ¾\Ø k[Ú`0:J Y ��ce*43`(:îï.uH6&-8�*-8\3\DyBÛ�48GW/V�H6N�W/,FkK*R(¥[ö�ý(+*yT-.

9+8G�yT-,/9I8:.�3�(+8:JC5]8G9Q3`(+T-9+8LH6Ng9+HKT7kK*-WFB ¾tØ � r 8:WFD[,F&-.:b§%�(j,/.pV7,\¦C0:T-Wa(p(+H§.+8G8u*-Ht;Ñ.IT-02*�*-,/k6*
(Q8GJL5P8:9+3`(QT79+8:.�0\36&�5]H6.+.+,F>-WFB¸>P8)JL36,F&y(Q36,/&78:Vz3`(�HK9+V-,F&4369YB¸5-9+8G.+.+T79+8:.�;g,F(Q*7HKT7(�0:HKJC5-W/8A(Q8GWFB
V-8G.I(Q9IHtBE,F&-k¸36&RB�.I(Q9IT-0G(+T-9+8L(Q*-8�0GHKJC5-T7(Q8G9pJC,/kK*R(�*43\DK8`b�ce*[T7.j;<8�&78:8:V�(+H§JLHtD68L(QH�.I(Q,FW/W
JCHK9+8f0GHK&-.+8G9ID`3`(+,FDK8h8G.I(Q,FJ)3Z(Q8:.Gb

��������§ � 
q��&R��&��"�T

���_��� &¨	+&�����&�����	�����&��-�
í4HK9�8Ar736JC5-WF86n=3`(C3�JLHK9I8�NU8\36.I,/>-WF8�(Q8GJL5P8:9+3`(QT-9I8q.+T-02*É36.�(Q*-8qJC8:WF(+,/&-k�5]HK,F&R(�H6N?0GHK5-5P8:9Gn
¾t½ ô`m r ni(Q*-8z8:&-8G9+k6B�V78:&-.I,F('B�H6N�W/,FkK*R(q,/.uHK&-WaB ¿ Söô6m ×l¾\Ø U �©0RÚ`0:J Y nw.IH{,a(q,/.u8:.I.+8G&y(+,^36WFWFB
;=8:,/k6*y(+W/8G.+.:nE3`( ¿ S ù ô ×�¾\ØVU è Y k[Ú`0GJ Y bSvlHK9I8:HtDK8G9:nE(+*-8��ZF�8��Q³2àª~�V-8G&-.+,a('B�,/.S(Q*-8G&)HK&-WaB Ø b þ Þ�>-,F(+.



Ç7ÈïÇ7È{ÌÐÏMð1ÎgÆMÒlÂ?ÄdÌAÎeÏòñfÅSÏwËEÌ:ÄgÊÉÍ¶ÌYÒlÌ:Ä�Ë ½Rþ

5P8:9g0:T->7,/0hJL,F0:9IHK&ObM��ce*-,F.gJ)36�`8:.i.+8G&-.+8�.+,F&-0:8�HK9+V7,/&4369YB)D[,/.I,/>-WF8fW/,FkK*R(\n78GJL,a(+(+8:V~>yBqk6W/Ht;g,/&-k
>-T7(�.I(Q,FW/W��'.+H6W/,/V�>-W/3602�y>]H[V-,F8:.:nE*436.�;<3\DK8:WF8:&-k`(Q*-.gHK&�(+*-8wHK9IV-8:9�H`N�3jJC,/0G9+HK&�bõ��ce*7,/.�0GW/8\3`9+WFBC,F.
JjT-02*�W/8:.I.i(+*436&�(+*-8�8:&R(Q9IHK5RB�V-8G&-.+,a('B~H6N�(Q*78p*-H6(M0:H65-5]8G9?3Z(QHKJC.i(+*-8:JC.+8GWFD68:.:nP;g*-,/02*�8ArE,/.Y(
3`(�3qV-8:&-.I,F('BzH6N<9+HKT-k6*-WFB Ø b ØKù 3`(+HKJL.f5P8:9�0:T7>-,/0CÝ?&-k6.I(Q9IHKJ~b��EH�3`(h(Q8GJL5P8:9+3`(QT-9I8:.h;g*-8:9I8
36&RB~T-.+8ANUT-W�.IHKW/,FVl.Y(Q9IT-0G(+T-9+8j0:36&§8xr7,F.I(:nP(+*-8p8G&-8:9Ik6B�V78:&-.I,F('B~H6N�WF,/kK*R(i,/.gDK8G9IBlW/Ht;hn�3`&-V§,F(i,F.
36WF.+H�N�369�NU9+H6J�JL3ZrE,/JC,/.:,F&-k�(+*-8h5]H6.+.+,F>-W/8f8G&R(Q9+H65yBqV78:&-.I,F('BKb

ì�*43`(l,/.u(Q*78�8G&y(+9+HK5RB�V-8G&-.+,a('B�,F& 3`&�HK9IV-,/&-369IB_.IHKW/,FV�JL3`(+8:9+,/36W?WF,/�`8zWF8\36V�« %�(lJ)3\B
0:H6&-0:8G,FD`36>-WaBL>P8wHK&L(Q*-8wH69+V-8G9<H6No�y,/WFHK>RBy(Q8:.<5]8G9�3`(+HKJlnE36.<;=8w0:36W/0GT-W^3`(+8:Vu3`>]HtDK8MNUHK9<WF,/kK*R(1H6N
(Q*78�.Q36JC8<V78:&-.I,F('BKnR,aN4,/&ENUHK9+JL3`(Q,FHK&�36>PHKT7(�(+*-8�&yT-0GW/8\3`9�.I(+9+T-0A(QT-9I8e,/.d,/&-0GW/T-V78:Vj,F&p(Q*-8<0:HKT-&R( ¬
3`N�(+8:9h36WFWán¶�[JL,a(Q*Oîº.f369IkKT-JC8:&R(f(Q8GW/W/.?T-.w(QHq0:H6T-&R(f(Q*-8�(QH`(236W$J)36.I.Y��8:&-8G9+k6B�H`N1(+*-8�.IB[.I(+8:Jý,F&
0:H6JL5-TE(Q,/&7k�*-,/.g>PHKT-&-VOb

�MHt;=8GDK8G9:ne;g,F(+*-HKT7(L3¸9+8GW/,^3`>-W/8);<3\B�(QHz5-9+HK>P8u(Q*-8~.I(+9+T-0A(QT-9I8�H6N?&yT-0:WF8:,án=JLH6.I(�H6NM(Q*-,F.
,/&ENUHK9+JL3`(Q,FHK&OnR8ADK8:&q,aN¶,F(<,/.=(+*-8:9I86n[;g,/W/WX>P8w,/&-360:0G8:.+.I,/>-WF8w36.�3p5-W^3`0:8M(+Hj.I(+HK9+8?,/&7NUHK9IJ)3Z(Q,/H6&�NUH69
W^3Z(Q8:9M9+8A(Q9+,F8GD`36W�bwce*-8�&yT-0:WF8:T-.hJL3\Bl&78GDK8G9I(+*-8:WF8:.+.�>P8j0\365-36>-W/8pH6N136>-.IHK9+>-,F&-ku.+H6JL8�3`JLHKT7&y(
H6Ng(Q*78:9+JL36W=,/&7NUHK9IJ)3Z(Q,/H6&Û�U*-8\3`(�8G&R(Q9+H65yB7�xn=>-TE(�%�*43\D68u&-H6(�9+8G.+8:369+02*-8GV|;g*78G(Q*78:9C3§�4kKT-9I8
36.i*-,/k6*l3`. ½ m��y,/WFHK>RBy(Q8:.iH6N�8:&R(Q9IHK5RB�3Z(M&7HK9+JL36W�(+8:JC5]8G9Q3`(+T-9+8G.M,F.e0:HK&-.I,/.Y(Q8:&R(M;g,F(Q*q;g*43`(i,F.
�y&-Ht;g&�36>PHKT7(�&yT-0:WF8\369�.I(Q9IT-0G(+T-9+8)36&-Vz(Q*-8L*-8\3`(�02*4369+360G(+8:9I,/.I(+,/0G.pH6Ng3Z(QHKJC,/0�JL3`(Q8G9+,/36W/.Gb)%�N
D`369+,/36>-,FW/,F('Bh,F&�(Q*-8g&yT-0:WF8\369S.Y(Q9+T70G(QT79+8iV-HE8G.S&-H6(SJL36�68i3fW^369IkK8e0:H6&y(+9+,F>-T7(Q,FHK&j(QHh(QH`(236W43Z(QHKJC,/0
8:&R(+9+HK5RBKn=(Q*-8G&{(Q*78l3`0G(QT-36WeJ)3�r7,FJjT-J 8:&R(Q9IHK5RB�5]8G9L3Z(QHKJ",F&�&-HK9+JL36W�.IHKW/,FV-.�,/.�579+HK>43`>-WFB
JjT-02*~W/Ht;=8:9e(Q*-36&u(Q*-8 ½ m��y,/W/H6>yBy(+8w�4kKT-9I86b

�MHt;=8GDK8G9:n43Z(<9IHEHKJç(Q8:JC5P8:9Q3Z(QT-9I8:.:n[8:&R(+9+HK5RBCV-8:&7.+,F('BC,F.1579+HK>43`>-WFB�&7H6(<JpT-02*)WFH�;=8:9S(Q*-36&
HK&q(Q*-8hHK9IV-8:9gH6N ¾ >-,F(g5P8:9i3`(+HKJý�UHK9g5]8G9g0:T->-,F0 hÝ?&-k6.I(Q9IHKJ)�An4.+,F&-0:8�3`(e(+*-HK.I8�(+8:JC5]8G9Q3`(+T-9+8G.
3`(+HKJL.u*-3tD68�8G&-HKT-kK*�8:&78:9+k`B_(QH�]I,/kKkKWF8�369IHKT-&-V�3�W/,F(I(QWF86nM36&-V�.+H�;g,/W/W?*43\DK8zHK& 3\D68:9Q3`kK8
¾ &43`(�� ¤ � �jH6N?8:&R(Q9IHK5RB�� ¤ � ��8:&-8G9+k6B7��5]8G9CD[,/>79Q3`(+,/HK&43`W<V-8GkK9+8G8lH6NiNU9+8G8:V-H6Jlb{í4HK9j(Q*-9I8:8x�
V-,FJL8G&-.+,FHK&436WOD[,/>79Q3`(+,/HK&-.Gn4(Q*-8G9+8�369I8�.I,arlV-8GkK9+8G8:.wH6N�NU9+8:8GV-HKJ~nP(+*-9+8G8pH6NS5PHK.I,F(Q,FHK&~36&-V�(+*-9+8G8
H6NMJLH6JL8G&y(+T-J~n=.IHz(+*-,/.�kK,aDK8G.Lm�&43`(Q.2Ú�WF& ¿ Ö ù Söm6m�>-,a(Q.�5]8G9C3`(QHKJ~b�ce*-8G9+8~.+*-HKT7W/V{36W/.IH
>P8�8:&R(Q9IHK5RB�0GHK&R(Q9I,/>-T7(+,/HK&7.�NU9+H6J D`369I,^36>7,/W/,a('B§,F&�(Q*-8L&yT-0:WF8\369j.I5-,/&�HK9+,F8:&R(23`(+,/HK&�n�36&-V�NU9+HKJ
8:WF8:0A(Q9+H6&-.j(Q*43Z(C369+8�NU9I8:8�(QH¸9IHR36Jß,/&�JCHKW/8G0:T-W/369pHK9I>-,F(Q36W/.�HK9�,/&�0GHK&-V-T70G(Q,FHK&�>436&-V7.:b��<TE(
JCHK.I(=3`(+HKJL.S3`9+8i.+HKJC8G;g*43Z(=W/369+k68:9�(Q*-36& ¾ hÝ Y ,/&�DKHKWFT-JC86nR.+H ¾Z­P¾tØ >-,F(+Ú hÝ©Y=,F.S.I(Q,FW/W-579+HK>43`>-WFB
(Q*78�9I,/kK*R(gHtDK8G9Q36WFWOHK9IV-8:9gH6N$J)3`kK&-,F(+T-V-8wNUHK9e8G&R(Q9+H65yBqV78:&-.I,F('Bu,F&~&7HK9+JL36W�JL3`(+8:9+,/36W/.Gb

Ý JCHK9+8�V-8G(Q36,/WF8:V��U>-T7(f.Y(Q,FW/W¶N�36,/9IWFBu0G9+T-V78t�w36&43`WFB[.+,F.?>436.I8:V�HK&§360G(+T436W$(+*-8:9IJLH[02*-8GJL,F0\36W
V43`(Q3�NU9+HKJ (Q*-8 X Ü X *43`&-V->PHEHK��ø ¾\ØRþ�ú .IT-kKkK8G.I(+.q(+*43`(q8xr75P8:9I,/JC8:&R(23`W/WFB6ng3`(~3`(+JLHK.I5-*-8G9+,/0
5-9I8:.+.IT-9+8`nd(+*-8�8:&R(Q9IHK5RB�V-8G&-.+,a('B§NUHK9f0:H65-5]8G9f,/.f,F&-V-8:8GV�NUHKT-&-V¸(QHu>P8�,/&§(Q*78�9Q3`(+*-8:9h&4369I9+Ht;
9Q3`&-kK8 Ø böô�� ¾ bõôh>-,F(+. ` hÝ Y NUHK9�3�;g,/V-8w9+36&-kK8MH6N¶(Q8GJL5P8:9+3`(QT79+8:.=NU9+HKJs9+H[HKJ#(Q8GJL5P8:9+3`(QT-9I8?T-5�(+H
,F(+.?>PHK,/WF,/&-kC5PHK,/&R(\n�36&-V�JCHK9+8GHtDK8:9M(Q*43`(M(Q*-8�8G&R(Q9+H65yB�V-8:&7.+,F(+,/8G.w,/&�3CD63`9+,/8A('B�H`NSH6(Q*-8G9w5-T-9I8
8:WF8:JC8:&R(23`W1JL3`(+8:9+,/36W/.h3`9+8L36W/.IHl0GW/HK.I8C(+Hl(Q*7,/.�W/8GD68:W�bqíXH69�JC,ar[(+T-9+8G.:n$;=8L;=HKT-WFV�8xr75P8:0A(j(Q*78
8:&R(+9+HK5RB�V-8G&-.+,a('B�(QH¸>]8q5PH6(Q8G&R(Q,^3`W/WFBzkK9I8\3`(+8:9Gn=V-T78~(+H¸(+*-8~36V-V-,a(Q,FHK&436W=V-8:kK9I8:8qH6NiNU9+8G8:V-HKJ
,/JC5-WF,/0:,a(<,F&u02*-H[HK.+,F&-kC;g*-3`(i.+5P8:0:,F8:.gH6N�3`(QH6J�9+8G.+,FV-8:.M3`(i36&RBukK,aDK8G&lWFHE0:3`(Q,FHK&Ob

c�3`>-W/8 ¿ b ¾ .IT-JLJL369I,/.:8G.1(+*-8M36>]HtD68?9+8G.+T-Wa(Q.1>RBLk6,FD[,/&-kf(+*-8w3\DK8G9Q36k68?8:&R(+9+HK5RBCV-8:&7.+,F('BCH6NO3
.+57*-8:9I8MH6N]9Q3`V-,/T-. ¾ JC8G(+8:9�(Q*43Z(S0:HK&R(23`,/&-.�(Q*78iJL3ZrE,/JpT-Jç8G&R(Q9+H65yBC3`0:0:H69+V-,F&-kf(QHf(Q*-8eD`369I,/HKT-.



½Kù À�ÁMÂwÃ?Ä$ÅSÆ	Ç7ÈÉÃSÁ�ÊSËEÌAÀ�Â?Í�ÀeÎgÏ?ËoÄ$ÆgÂ?ÌÐÏ�Ä�Ë�ÎeÏÑÀeÎgÒ�Ã�Ó�Ä-Â?ÄdÌAÎeÏ

vl3`(Q8G9+,^3`W �M5-5P8:9g>PHKT-&-V~HK&
8:&R(Q9IHK5RBqV-8:&7.+,F('B X 3tD68\3`(+.

�=W^3602�L*-HKW/8 Þ+S ¾ Þ ×�¾tØ Y � >XÚ)hÝ Y ¼M8:8GV�JL36.+.iÖ#�E3`(QT-9I&Oµ40\3`&Oîº(ikK8A(i,/&7NUH-bEHKT7(
¼iHK&E��>-W^3602�L*-HKWF8 ¾ Söô ½�×�¾tØ è'è >XÚ hÝ Y Üi8G�[T7,/9+8G.g&-8\369IWFBq3`.eJjT-02*�JL36.I.
¼iHK9+JL36W]V-8:&-.I,F('B p ½�×�¾tØ d >XÚ)hÝ Y v�3\Bq9+8:�yT-,F9+8f>-,FW/WF,/HK&E��V-8:k69+8:8i(Q8GJL5P8:9+3`(QT-9I8:.
Ý�(+HKJC,/0wJL3`(+(+8:9 p ¾�­X¾tØ >XÚ)hÝ Y �?36&-V[��;<3tD[,F&-kL8G.I(+,/JL3`(Q8`b

c$36>-W/8 ¿ b ¾ ü�ce*-8GHK9+8A(Q,/0:36WdW/,/JC,F(+.eHK&§8G&y(+9+HK5RBlHK9i,/&7NUHK9IJ)3Z(Q,/H6&~V78:&-.I,F('B~NUHK9?3 ¾ �'JC8G(+8:9Y��9Q36V7,/T-.
.+57*-8:9I86ng,/&|D63`9+,/H6T-.L.I0:8G&4369+,FHK.:b�ce*-8§9+36V-,FT-.L,F.L,FJL5PHK9Y(236&R(C>]8G0\36T7.+8§,F&{(Q*78�*-,FkK*E�'k69Q3\D[,F('B
9+8GkK,/JC86nd(Q*-8LJ)3�r7,FJjT-J 3\DK8G9Q36k68�8:&R(Q9IHK5RB�V78:&-.I,F('B�V-8:0G9+8\3`.+8:.j;g,a(Q*�,F&-0:9I8\36.I,/&-kl.+,\.:86bl%�(j,F.
V-,®¦L0GT-WF(1(QHp�[&7H�;�;g*-,F02*�H6N¶(+*-8:.I8wW/,FJL,a(Q.:nR,aN¶36&RB6n-JL,FkK*R(1.+HKJC8:V43\BL>]8?365-5-9IHR3602*43`>-W/8M,/&)9I8\36W
0:H6JL5-TE(23`(+,/HK&43`W�.IB[.Y(Q8:JC.:b

>PHKT-&-V-.GbM� r 8:8G5�,/&qJC,/&-V�(+*43`(i8:&R(+9+HK5RB~360A(QT436WFWFBL.+0:36W/8G.iWF8:.I.i9+365-,FV-WFBL(Q*436&uD6HKW/T-JC8wNUHK9e(Q*78
.IB[.Y(Q8:JC.i&-8\369g>-W/3602�K�'*-H6W/8wJL36.+.Gbõ�

ce*-,/.�0GHK&-0GW/T-V-8G.�HKT-9jV-,F.+0GT-.+.I,/HK&�H6Ni,/&ENUHK9+JL3`(Q,FHK&�V78:&-.I,F('B�WF,/JC,F(+.:b�Ý?Wa(Q*-H6T-kK*�;=8q;=8:9I8
T-&43`>-W/8p(+HqV-8G(+8:9+JC,/&78j5-9+8G0:,F.+8:WaB�(+*-8�J)3�r7,FJjT-JÔV-8G&-.+,a('B§(Q*43Z(w;�3`.�5PHK.I.+,/>7W/86n];<8�.Q3\;	(Q*43Z(
8:&R(+9+HK5RB_V-8G&-.+,a('BÛV-H[8:.�365-5P8\369)(+H�T-WF(+,/JL3`(Q8GWFB�>P8�W/,FJL,a(Q8GV{>RBÛ.IHKJC8�NUT-&-0A(Q,/H6&ÛH6N�8:&-8G9+k6B
V-8G&-.+,a('BKnf.+T702*�36.q,/&�8G�Pb�� ¿ bïÞR�Absí4T-9I(+*-8:9IJLHK9I86nwJpT-02*�H`N�3�.IB[.I(+8:J~îï.l9+8G.I(~J)3`.+.Y��8:&-8G9+k6B
JL3tB¸&7H6(p0GHKT-&R(pNUH69�57T-9+5PHK.+8G.jH6N=(Q*-,F.�0:36W/0GT-W^3`(+,/HK&�n¶,FN�,a(�,/.�8:&-8G9+k6B¸(Q*-3`(p,F.�(+,/8GV�T-5�,/&�36&
,/&-360:0G8:.+.I,/>-WF8�&[T70:W/8GT-.:n$NUHK9h8Ar736JC5-W/8`b�Ý�(�(+*-,/.h.Y(236kK8C%w>P8:WF,/8GD68�,F(h;<H6T-W/V�>]8C5-9+8GJ)3Z(QT-9I8�(+H
5-9I8:V-,F0G()(+*43`()3�V-8G&-.+,a('BÉk69+8\3Z(Q8:9�(Q*-36&Û.Q3\B¯p ¾tØ >7,F(Q.C5P8:9)0GT->-,F0 hÝM&-kK.I(+9+HKJ 0GHKT-W/VÉ8GDK8G9
360A(QT436WFWFBÉ>]8z3602*-,F8GD68:V�NUH69u.I(23`>-W/8`nw9+8A(Q9+,F8GD`36>-WF8�.I(+HK9Q36k68zH`Np,F&7NUHK9+JL3`(+,/HK&Ob£%L;=HKT-W/V�&-8G8:V
JCHK9+8M,/&7NUHK9IJ)3Z(Q,/H6&C>P8GNUH69+8w%S0:H6T-W/V�JL36�`8f3p.+,FJL,FW^369S.Y(23`(+8:JC8:&R(e9+8GkR369IV-,/&-k�(Q*-8G9+JL36W�8G&R(Q9+H65yB
V-8G&-.+,a(Q,/8G.:b

�u�±° éo«§ê6¤L¢S° ¦�©�ª:¤C« ²v³1´ ¢�¦�©�­ ¯\ª\° ªG©�¬
Ý?&7H6(Q*-8G9w5-*RB[.+,F0\36W$�[T-36&R(Q,F('B~H6NS,FJL5PHK9Y(236&-0G8h,/&§0GHKJL57T7(23`(+,/HK&~,/.i(Q*-8�J)3�r7,FJjT-J�@4T[r��U9Q3`(+8
H6NO@-H�;�5P8:91T-&-,a(�3`9+8\3K�SH6NO,/&7NUHK9IJ)3Z(Q,/H6&�HK9=8G&R(Q9+H65yBC(Q*79+HKT-k6*�36&RBC.+T-9YN�360:8M,/&C(Q*-8M0:HKJC5-T7(+8:9:b
ì�8C.I*-HKT-WFV�5PHK,F&y(wHKT7(h(Q*43Z(hHK&-8�0:W/36.+.hH6N=>]H6T-&-V-.�HK&�(Q*-,F.f�yT436&R(Q,a('B¸,/JCJL8GV-,^3`(+8:WaBuNUHKW/WFH�;g.
NU9+H6JÑ(Q*78�>PHKT-&7V-.MH`N�.I8:0G(+,/HK&7. ¿ b ¾Jµ ¿ b ¿ nX3`.�NUHKW/WFH�;g.Gb

�ET-5-5PHK.I8M3MJ)3`(+8:9I,^36W[*43\D[,/&-kf8G&y(+9+HK5RBpV-8:&-.I,F('B}�C¢=5436.+.I8:.�(Q*79+HKT-k6*�H6NP.+T-9YN�360:8g3`(�DK8:WFHE0G,F('B¶ b�ce*78:&�(Q*-8u8G&R(Q9+H65yB�,/&�(+*43`(�JL3`(Q8G9+,^3`W1,F.j0:9IHK.+.I,/&-k§(+*-8u.+T79IN�360G8�;g,F(Q*�8xr7360G(+WFB�(+*-8�@4TEr·�¢ L �C¢ ¶ b��E8G0G(Q,FHK& ¿ b ¿ kR3\DK8eT7.�>]H6T-&-V-.�H6&j(Q*-8�JL3ZrE,/JpT-J�D`36W/T-8=H6Nª�C¢`nR3`&-Vj(Q*-8<J)3ZrE,FJjT-J¶ ,F.eH6N$0:HKT-9I.+8�ÕZn4.IH�(Q*-,F.iWF8\36V7.e,/JCJL8GV-,^3`(+8:WaBC(+H�0:HK9I9+8:.I5]H6&-V-,/&7kC>PHKT-&7V-.MH6&1·¸¢6b
â &-8)0:3tD68\3`(p,/.h(Q*43Z(p,F&�&-HK9IJ)3`W�J)3`(+8:9I,^36WF.w(Q9Q3\D68:W/,F&-kl3`(p&78\369h(Q*-8L.+5P8:8GV�H6NeWF,/kK*R(\no(Q*78

9+8GW^3`(+,FD[,/.Y(Q,F0~WF8:&-k`(Q*_0:H6&y(+9Q360A(Q,FHK&ÛH6Nf(+*-8�J)3Z(Q8:9I,^36Wg.I*-HKT-WFVÛ,/&-0G9+8:36.+8§,a(Q.�8A}�8G0G(+,FDK8�8G&R(Q9+H65yB



Ç7Èº¹[È{ÌÐÏMð1ÎgÆMÒlÂ?ÄdÌAÎeÏòð�ÍiÓ�»	ÆgÂ?Ä$Å_Í¶ÌYÒlÌ:Ä�Ë ½K÷

V-8G&-.+,a('BKnP360:0GHK9+V7,/&-kj(+H ��¼¢ L¾½ �C¢ � ¿ b ¾�¿ �
;g*-8G9+8

½lL ¾b ¾À¿ ¶ è Ú6Õ è � ¿ b ¾t½ �

,/.$(Q*-8g&-HK9IJ)3`WE9I8:W^3Z(Q,FD[,F.I(Q,F0<0GHK9+9I8:0G(+,/HK&jN�3`0G(QH69i�2´;no3gøïô ¿�ú �Ab�ì�8g36.+.IT-JC8g(+*43`(S3fkK,aDK8G&C02*yT-&7�jH6N
JL3`(Q8G9+,^3`W¶J)36,F&R(236,F&-.�(Q*-8�.Q36JC8p8G&R(Q9+H65yB�3`(M*-,/k6*l.I5]8G8:VOnO>7T7(w,F.M0GHKJL5-360G(+8:V�,F&R(QH�3C.+*-H69I(Q8G9
.+5-360:8`b=ce*-,F.�;<H6T-W/V~.+8G8:J�(QHC36WFW/Ht;�369+>7,F(Q9+369+,FWFBC*-,FkK*u@4TErE8:.g(QH�>P8�3Z(+(23`,/&-8GVOb

�MHt;=8GDK8G9:n1,/&�36V-V-,a(Q,/H6&z(+H�(Q*-,F.p0GHKJL579+8:.I.+,FHK&�,/&R(+H§3�.IJ)36WFW/8G9hD6HKW/T7JL8`n�(Q*-8L02*yT-&-��;g,FW/W
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&-H6(w36W/W¶(+*-8j.IB[.Y(Q8:J~îº.f8:&-8G9+k6Bl,/.?360:0G8:.+.I,/>-WF8�NUHK9M0:HKJC5-T7(Q3`(Q,FHK&436Wo5-T79+5PHK.+8G.��UNUHK9M8Ar736JC5-W/8`n],aN
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.+H6JL8hH6N$,F(g,F.i,F&u(Q*-8fNUHK9IJ�H6N$*-8\3`(:nXHK9�(Q,F8:V~T-5l,F&q9+8:.Y(?JL36.I.2�An4,a(g,/.�(+*-8)nx�Q�2���ZF��A��5H~)H`N�(Q*78
.IB[.Y(Q8:J~n-9+3`(Q*-8G9=(+*436&�,a(Q.S(QH6(Q36WX8:&-8G9+k6B6n7(Q*43Z(�V-8A(Q8:9IJL,F&-8:.1(Q*-8MJ)3�r7,FJjT-J#9+3`(Q8M3`(<;g*7,/02*�(Q*78
.IB[.Y(Q8:JÔ0:36&u(Q9Q3`&-.+,a(Q,/H6&u>]8A(';<8G8:&§T-.I8GNUT-Wo0GHKJL57T7(23`(+,/HK&-36W�.Y(23`(+8:.i360:0GHK9+V7,/&-k�(QH�8G�Pb$� ¿ b ¾tþ �xb

Ý?.�3�.+,FJL57W/8p8xr736JL57W/86no3�.I,/&-k6W/8j8GW/8:0A(Q9IHK&¸8ArE0:,a(Q8:V�(+Hl3�5PH6(+8:&R(Q,/36W�H6N ¾ÍÌ HKWa(h36>PH�D68�,F(+.
kK9IHKT-&-V|.I(Q3`(Q8~0:HK&R(Q36,/&-. ¾ 8 Ì H6Nw360:0G8:.+.I,/>-WF8q8:&-8G9+k6B{36&-V�(Q*yT-.C0\3`&{&-8ADK8G9)5P8:9INUH69+J"0GHKJ��
5-T7(Q3`(Q,FHK&436Wi.I(+8:5-.��UHK9u36&RBÛ.Y(23`(+8§02*436&7kK8t��JCHK9+8l9Q365-,FV-WFB�(+*436&�3`(q3�9+3`(Q8�H`N�ÞÉ8 Ì Ú`* L
÷ Sïm þ�×�¾\ØVW Q=�©.6n4H69g36>]H6T7(gHK&-0G8�5P8:9�NU8GJp(QHK.I8:0GHK&-VOb
�u��Î Ï
­©ÐL­w¢1¬�ª¥Ñ�ª\¯\ªG©�ë ¤Cê ¥ÅÒ�ë~¬�ª¥Ói¬
Ý?&7H6(Q*-8G9M57*yB[.I,/0\3`Wd0GHK&-.Y(Q9Q3`,/&R(iH6N�kK9I8\3`(i,FJL5PHK9I(Q36&-0G8wNUHK9e0:HKJC5-T7(Q3`(Q,FHK&q,/.e(Q*-3`(M36W/WO57*yB[.I,/0\3`W
V7B[&436JC,/0G.p,F.p9+8ADK8G9+.+,F>-W/8§��,F&yD68:9Y(Q,/>7W/8t�xn�(Q*-3`(j,F.:n�,a(p,F.pV-8A(Q8G9+JC,/&-,F.I(Q,F0�W/H[HK�y,/&-k~>43602�R;<369+V-.�,F&
(Q,FJL8`bg�á�[8:8f�4kKT-9I8 ¿ b ¾ bõ�2wT436&R(QT-JýJC8:02*-36&-,/0G.h,/.f.+H6JL8A(Q,/JC8:.fV78:.+0G9+,F>]8GV�,/&¸&-H6&-V-8G(+8:9IJL,F&-,/.Y(Q,/0�(Q8:9IJL.Gno>-T7(�,F(f,F.
360A(QT436WFWFB�5P8:9YNU8:0A(QWFBzV-8A(Q8G9+JC,/&-,F.I(Q,F0~��36&7V�9+8ADK8:9I.+,F>-W/8\��3`(�(Q*-8CW/8ADK8GW=H6N<(Q*-8L8GDKH6W/T7(+,/HK&�H6N�(Q*78
�yT436&R(QT7J�;�3\D68qNUT7&-0G(+,/HK&Obzce*-8q365754369+8G&R(�&-HK&-V-8A(Q8G9+JC,/&-,F.+JßH6Ni�[T-36&R(QT-J 8GDK8G&R(Q.C0\36&�>P8
,/&R(+8:9+579+8G(+8:Vl36.eJC8:9+8GWFB�3�.IT->V]I8G0G(Q,aDK8`n]8GJL8G9+kK8G&y(g57*-8:&-H6JL8G&-HK&q(Q*43`(g,F.e5-9+8GV-,/0A(Q8GVl5P8:9YNU8:0G(+WFB
;=8:W/W¶>RB�(+*-8hT-&-V-8G9+WaBE,F&-k�V-8G(+8:9IJL,F&-,/.Y(Q,/0M(Q*-8GHK9IBzøºô þZú b

â &-8�5PHK.+.I,/>-WF8L8xr70G8:57(+,/HK&�(QH§9I8GDK8G9+.I,/>-,FW/,F('B¸JL3\B¸>]8L>-W^3`02�z*7HKW/8G.:n�;g*-,F02*On�,F&�.+H6JL8C(Q*-8x�
HK9I8G(Q,F0\36W�369+kKT7JL8G&y(+.:n=369+8�NUH6T-&-V�(QH¸V-8:.Y(Q9IH�B�,/&7NUHK9IJ)3Z(Q,/H6&���.I8:8~±�9+8:.I�y,/W/W ¾t÷K÷R¿ ø ¾t½KùZú NUHK9�3
9+8AD[,/8G; H`Ne(Q*-8L.+,F(+T43`(+,/HK&X�xb~�MHt;<8ADK8G9:n�(Q*-8G9+8L,/.p0GT-9+9I8:&R(QWaBz&-H�360G0:8:5E(Q8:V�n�0:HKJC5-W/8A(Q8�(Q*-8GHK9IB
H6N$>-W^3`02�)*-HKWF8f5-*RB[.+,/0G.eNU9+HKJs;g*-,/02*q;<8h0GHKT-W/VqV-9+3\;�,/&7V-,/.I5-T7(23`>-W/8?(+*-8:H69+8G(+,/0:36WO0:H6&-0:WFT-.+,FHK&-.:n
36&-V�(+*-8:9I8�,/.w&-Hu8xrE5]8G9+,/JC8:&R(Q36W�8GD[,FV-8:&-0G8�(Q*43`(w.+T-5-5PHK9Y(Q.h,/&7NUH69+JL3`(Q,FHK&lWFHK.+.Gb�ce*78�(+9+T7(+*�H6N
(Q*78),/.I.+T-8),/.�.I(Q,FW/W�>P8:,F&-k§360A(Q,aDK8:WaBzV-8:>43Z(Q8:V��Q�436573/neøºôKôEn ¾�¿6ØZú �xb§vlH69+8:HtD68:9:n�,a(j3`5-5]8:369+.�(Q*43Z(
.+H6JL8e9I8:0:8G&R(<V-8ADK8GW/HK5-JC8:&R(+.1,F&�.I(Q9I,/&-kf(+*-8:HK9YBj;=HKT-W/VC36WFW/Ht;|9+8ADK8:9I.+,F>-,/WF,F('B�(QHh>]8gJL36,/&R(Q36,/&-8GVOn
,FNo(+*-8f(Q*-8GHK9IBq,F.e0:HK9I9+8:0A(p�áv~B68:9+. ¾t÷K÷Kþ noø ¾t½KØZú �Ab

%'&p3`&yBw0\36.I86n6,a(¶.+8G8:JC.d(+Hg>]8�(Q*781k68:&-8G9Q36WR0GHK&-.+8G&-.+T7.�36JCHK&-ke5-*RB[.+,F0:,F.I(Q.o(Q*-3`(o9+8ADK8:9I.+,F>-,/WF,F('B
,/.<0:8:9Y(236,F&-WFBCJL36,/&R(Q36,/&-8GV�,/&q3Z(eW/8:36.I(�36W/W�369+8:36.�H6NdJC8:02*436&7,/0:.�(+*43`(eV7H�&-H6(g,/&RD6HKWFD68w8Ar[(Q9I8:JC8
.+,a(QT43Z(Q,/H6&-.�.+T702*�36.q>-W/3602�Û*-HKWF8:.Gbs�EH�9+8:kK369+V-WF8:.I.~H`N�(+*-8¸>-W^3602�É*-HKW/8�.I,F(+T43`(Q,FHK&Ong5-*RB[.+,F0:.
9+8GJ)3`,/&-.e9I8GDK8G9+.I,/>-WF8hNUH69g36W/W]5-9Q360A(Q,F0\36WO57T-9+5PHK.+8G.:b
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Ý?&7H6(Q*-8G9?;<3tBlH6NS02*43`9Q360A(Q8:9I,/.G,/&-k�57*yB[.I,/0\3`W�9+8ADK8G9+.+,F>-,/WF,F('Bq,F.M(Q*-3`(?(';=Hu.I(Q3`(Q8G.C��H6NS3L0:W^3`.+.+,F0\36W
.IB[.Y(Q8:J~n4HK9eH6N�3��yT436&R(QT-JÑ;�3\DK8ANUT-&-0A(Q,/H6&X�e(+*43`(g3`9+8h,/&-,a(Q,/36W/WaB�V-,/.Y(Q,F&-0G(e0:36&q&-8GD68:9i8GD6HKWFD68h(+H
>P8:0:H6JL8<(+*-8?ã:�Hz)�g.Y(23`(+8e3`(S.+H6JL8�W/3`(Q8G9$(+,/JC86be�U%'&j(Q*-8eW/36&-kKT-36kK8�H6NXNUT-&70G(Q,FHK&-.Gn6(Q*-8e.YB[.I(Q8GJlîº.
(Q9+36&-.I,F(Q,FHK&�NUT-&-0A(Q,/H6&�HtDK8G9j36&RB¸(Q,FJL8�5P8:9+,FHEVz,/.hHK&78A��(+H`�'H6&-8 ` >7,Û]I8:0A(Q,aDK8 ` ,/&RDK8G9I(Q,F>-W/8`bõ� X HK&-.+8x�
�yT-8:&R(+WFBKnK(+*-8e&yT-Jj>P8:9�H6NX5PHK.I.+,/>7W/8�.Y(23`(+8:.�H6N]3w.IB[.Y(Q8:J£,/.�,F9+9I8:V-T-0G,/>-WF8<HtDK8G9�(Q,/JC86µ`;<8e.+3tB�(Q*43Z(
(Q*78p.IB[.Y(Q8:J~îº.w.I(Q3`(Q8�.+54360G8j,/.i,/&70:HKJC5-9+8G.+.I,/>-WF86bece*-8�,/&RDK8G9I(Q,F>-,/WF,F('Bu,F.?3C.+,FJL5-WF8h0:HK&-.I8:�yT-8G&-0:8
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(Forward) Determinism:
            No splits

Reverse Determinism:
         No merges
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Forward and Reverse Determinism:

í�,FkKT-9+8 ¿ b ¾ üdí4HK9Y;�369IVp3`&-V�9I8GD68:9+.I8<V-8A(Q8G9+JC,/&-,F.+J�,F&�57*yB[.I,/0:.Gb�¼MH69+JL36W6NUHK9Y;�369IVpV-8A(Q8G9+JC,/&-,F.+J
JC8\36&-.e(+*43`(M3C.I,/&-k6W/8f.I(Q3`(Q8�0\3`&-&-H6(i8GD6HKWFD68�(+HL>P8:0GHKJL8hHK&78�H`N�(';=H)V-,a}�8G9+8:&R(i.I(Q3`(Q8G.?3Z(?3`&yB
.+,F&-kKWF8pW^3Z(Q8:9i(Q,FJL8`n�36&7V�.+,/JC,/W/369+WaBKn49I8GDK8G9+.I8CV78G(Q8G9+JC,/&-,F.+JÔHK9q]IT7.I(��Q�Zy6�A�QãZI�Ý4I�²6Ii8�~qJC8\36&7.?(Q*43Z(
(';=H?,/&7,F(Q,/36W/WaBR�'V-,F.I(Q,F&-0G(X.Y(23`(+8:.d0\36&7&-H6(d8GD6HKWFD681(+HM>P8:0GHKJL8�(+*-8�ã:�Hz)�1.I(23Z(Q813`(o.+H6JL8SW^3Z(Q8:9O(+,/JC86b
±�*RBE.I,/0G.M,F.e>]H6(+*~NUH69I;<369+Vl36&-Vq9+8ADK8G9+.+8�V-8G(+8:9IJL,F&-,/.Y(Q,/0`n-36&7Vl.IHC(+*-8h5]HK.I.+,F>-W/8w(+9Q3E]I8G0G(QH69+,/8G.eH6N
3�.IB[.I(+8:J�(Q*79+HKT-k6*~0GHK&7�4k6T-9Q3`(+,/HK&q.I54360:8x��(+,/JC8f&-8GD68:9i,/&R(Q8G9+.+8G0G(:b
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H6N$(Q*-8hN�360G(i(Q*-3`(i,/&l36&RBl.Y(236&7V4369+VlV-8:.I0:9I,/57(+,/HK&~H6N�57*yB[.I,/0:.Gn�.IT-02*�36.M�?36JC,/Wa(QHK&7,^36&�VEBE&-36J��
,/0G.:n[36&C,/.IHKW^3`(+8:V�5-*RB[.+,F0\36WX.IB[.Y(Q8:J 8ADKHKWaDK8:.<360:0GHK9+V7,/&-kf(QH�3f(Q,/JC8A��V-,F}]8:9I8:&R(Q,/36W[8:�yT43`(+,/HK&Ob�ce*-8
V-,a}�8G9+8:&R(+,^36WF.e365-5-WaB�8G�[T-36W/WaB);=8:W/W¶,F&q8:,F(+*-8:9e(+,/JC8wV-,/9I8:0A(Q,/H6&Ob

øº¼iH6(Q8`ü â T-9�·I,F&-0:H6JL5-9I8:.I.+,/>7,/W/,a('BhH6N].I(23Z(Q8e.+5-360:8G¹�0GHK&-0:8G57(1,/.�0GW/HK.I8:WaBj9+8GW^3`(+8:Vj(+H-nR>-T7(S&-H`(
(Q*78p.Q3`JL8�(Q*-,F&-k)3`.:nO3`&-H6(Q*78:9?579+HK5P8:9Y('B~(+*43`(M,/.M.+*4369I8:V§>RB�36W/W¶.YB[.I(Q8GJL.M;g,F(Q*§�?36JC,/Wa(QHK&-,/36&
V7B[&436JC,/0G.:nd&436JC8:WaB�(Q*-3`(�(+*-8:,F9l·I5-*436.I8L.I54360G81y6³Z² åVz)�\¹~,/.h,F&-0:HKJC5-9I8:.+.I,/>-WF86b)�MHt;<8ADK8G9:n�;=8
;g,/WFW-&-H6(=V-8GWFDK8M,/&R(QHh(Q*7HK.+8i9Q3`(+*-8:91.+T7>7(QWF8MV-,F.I(+,/&-0A(Q,/H6&-.�*-8:9I86n736.1(+*-8GBC3`9+8i&-H6(=,/JC5]HK9Y(236&R(�NUH69
HKT-9e,FJLJC8:V7,^3`(+8?5-T-9I5]H6.+8:.Gb ú

%'&z36&RB�8GD68:&R(\no(Q*-8�,F&-0:H6JL5-9I8:.I.+,/>7,/W/,a('BqH6N1.I(Q3`(Q8�.I54360:8�*43`.h36&¸,/JC5]HK9Y(236&R(?0:HK&-.I8:�yT-8G&-0:8
NUHK9�,F&7NUHK9IJ)3`(+,/HK&�8:9+36.+T-9I8�;g,F(+*-,/&�3w0GHKJL57T7(Q8G9:nK�49I.I(SV-8G.+0:9I,/>P8:VC8ArE5-WF,/0:,a(QWaB�>RBjÿd3`&-V436T-8G9iø ÷KþZú b
ì�*-8G&-8GD68:9h;<8C3`(I(Q8:JC57(w(+Hu,/9I9+8GD68:9I.+,/>7WFBl8:9Q3`.+8C3�5-,/8G0:8�H6N=,/&ENUHK9+JL3`(Q,FHK&qNU9+HKJ
3u0:HKJC5-T7(+8:9:n
(Q*-3`(?,F&7NUHK9IJ)3`(+,/HK&),/.i&-H6(i(Q9+T7WFBuV-8G.I(+9+HtBK8GVOnO>-T7(M,/&7.I(Q8:36V�,F.g.+,/JC5-WaBÅ8��I�HF7ã;n\�A�x�Q�Þ|q(+H�36&-H`(Q*-8G9
54369Y(wH6NS(+*-8j.IB[.Y(Q8:J~n�('B[5-,F0\36WFWFBu(QH�(+*-8jT-&70:HK&R(Q9IHKW/WF8:V�(+*-8:9IJ)3`W$.Y(23`(+8jH6N�(Q*78j0:HKJC5-T7(+8:9f3`&-V
,F(+.e8:&RD[,/9IHK&-JC8:&R(\b�ì�8�8xrE5-W^36,F&q,/&uJCHK9+8fV-8A(236,FW�;g,F(+*q9+8GNU8G9+8G&-0:8�(QH��4kKT-9I8 ¿ b ¿ b

ce*-8f�4kKT-9I8w,/WFW/T-.Y(Q9+3`(Q8G.�3 ¾ ��>-,F(<5-,/8G0:8fH6Nd0:H6JL5-TE(23`(+,/HK&43`WP.Y(23`(+8w;g,F(+*-,/&u3j0GHKJC5-T7(Q8G9:b�ì�8
;g,/.I*�(QHL5]8G9INUHK9IJÔ36&�·I8G9Q36.IT-9+8G¹�HK5P8:9+3`(Q,FHK&On4;g*-,/02*l;<8�J)3\B~02*4369+360G(+8:9+,\.:8p36.w36&lHK5P8:9Q3Z(Q,/H6&
(Q*-3`(e(Q9+36&-.INUH69+JC.�(Q*43`(i>-,a(e(QHC3}.:8G9+HC9+8:kK369+V-WF8:.I.iH`N$;g*-8A(Q*-8G9M,a(e;�3`.iH69+,/k6,/&436WFWFBC3 Ø HK9i3 ¾ b

%'&|36V-V-,a(Q,/H6&�(QH�(Q*78u>-,F(�,F&��yT-8:.Y(Q,/H6&On�(Q*-8u0GHKJL57T7(Q8G9�36W/.IH�0:HK&R(23`,/&-.�.IHKJL8�36JLH6T-&R(�H6N
H6(+*-8:9M,/&7NUHK9IJ)3Z(Q,/H6&u,/&l(+*-8pNUHK9IJ�H6N�H6(+*-8:9M>-,F(+.?,F&�JC8:JCHK9IB6nX(+HKkK8A(Q*-8G9M;g,F(+*l(+*-8p8G&y(+9+HK5RBlH6N
,F(+.?(Q*78:9+JL36W�.Y(23`(+86b�ÿ¶8A(àß V-8G&-H6(Q8�(+*-8�&yT-Jj>P8:9fH6N=5]H6.+.+,F>-W/8p.I(23Z(Q8:.hH6NS(+*-8�.IB[.I(+8:J~nd3654369Y(
NU9+H6JÑ(Q*78�>7,F(g,/&q�yT-8G.I(Q,FHK&Ob

ì�8e;<36&R(1HKT-9�·I8G9Q36.I8:¹hHK5P8:9Q3Z(Q,/H6&j(QHhHK5P8:9Q3Z(Q8e0:H69+9+8G0G(+WFBKny,F&-V-8:5P8:&7V-8:&R(QWaBjH6NP;g*-,F02*LH6NP(Q*78
¿ ß 5]H6.+.+,F>-W/8p.I(23Z(Q8:.w(+*-8j0GHKJj>-,F&-8:V�.YBE.Y(Q8GJ ,/.M,/&ObJ^wT-8p(+H�5-*RB[.+,F0\36W�9I8GD68:9+.I,/>-,FW/,a('BKn�8:3602*¸H6N
(Q*78:.+8 ¿ ß .Y(23`(+8:.hJjT-.Y(�>]8�JL365-5P8:V�(QHl3uV-,/.Y(Q,/&70G(h.I(Q3`(Q8C3`N�(+8:9f(Q*78C8G9Q36.I8�HK5]8G9Q3`(+,/HK&C¬�>-T7(
36WFW�H6N<(+*-HK.+8C.I(Q3`(Q8G.p*43\D68LD`36W/T78 Ø ,/&¸(Q*78L8G9Q36.I8:V�>-,a(\bLce*[T7.�(Q*78:9+8CJjT-.Y(p>P8 ¿ ß 5]H6.+.+,F>-W/8
.I(Q3`(Q8G.hH6N=(+*-8�9+8G.I(�H6N1(Q*-8�.YB[.I(Q8GJln$3`N�(+8:9w(Q*78�HK5]8G9Q3`(+,/HK&�bpce*-8C36JCHKT-&R(hH6N=,/&7NUH69+JL3`(Q,FHK&�,F&
(Q*78�9I8:.Y(MH`N$(+*-8h.IB[.I(+8:JÔ*436.e(Q*78:9+8ANUHK9+8h,F&-0:9I8\36.I8:V~>yBqWFk ¿ ß ¿ WFk-ß Lç¾ >-,F(Gb

�EHu(Q*-8�5-9I8:.IT-J)3`>-WFB�8:9Q3`.+8:Vz,/&ENUHK9+JL3`(Q,FHK&�*-36.f&-H6(h9I8\36WFWFBl>]8G8:&zV-8:.Y(Q9+HtB68:VOnd>-T7(�,/.?.I(Q,FW/W
5-9I8:.+8G&R(�.+HKJC8G;g*-8G9+8`n18G,F(+*-8:9j,F&�.+H6JL8LH6(Q*-8G9j54369Y(�H6Ne(+*-8�0:H6JL5-TE(23`(+,/HK&43`W1.Y(23`(+8�HK9j,F&�(Q*78
(Q*78:9+JL36W1.I(Q3`(Q8`b§ce*-8�HK9I,/kK,F&436W�D`36WFT-8)H6Ne(+*-8)>7,F(j0GHKT-WFV�IiF§àP�ZIiF�´ZIöàP²/�)>P8)9+8A(Q9I,/8GD68:V�>RBKn�NUH69
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H6N$(Q*-8�,/&-,a(Q,^3`W/WFB�5PHK.I.+,/>7W/8h.I(Q3`(Q8G.?HtDK8G9M(Q,FJL8`nX36&-Vl.+H)JL36&RB~36V-V7,F(Q,FHK&436W�.I(23Z(Q8:.iJL3tBq>P8:0GHKJC8
5PHK.+.I,/>-WF8pHtDK8G9?(Q,FJL8hNU9+HKJÔ(Q*78p5PHK,/&R(wH`N�DE,F8G;	H6N�(+*-8jJCHEV-8GWábi%'&�.+T-02*¸0G,/9+0GT-JC.I(23`&-0:8G.:nO,a(?,F.
0:H6&yD68:&-,F8:&R(j(+H�.Q3\B¸(Q*-3`(p8G&R(Q9+H65yB�,/&70:9+8:36.+8G.:bqÝ?&�8Ar736JC5-W/8C,/.h(Q*-8C.+,a(QT43Z(Q,/H6&�,F&z�4k6T-9+8 ¿ b ¿
��5�b[Þ6Þy�Ab��ET-5-5PHK.+8i;<8i*43\DK8M0:HK&7.I(Q9IT-0G(+8:Vq36&C,/&7,F(Q,/36W70GHK&-V-,a(Q,FHK&�,/&�;g*-,/02*LHK&-WFBp(Q*-8)· ¾ ¹hD`36W/T-8
H6N1(Q*-8�>7,F(f,F.f5]HK.I.+,F>-W/8`n¶.+Hu(Q*-8�8G&y(+9+HK5RB�>P8GNUH69+8j(Q*78�·Y8:9Q3`.+8:¹qHK5P8:9+3`(Q,FHK&�,/.�]IT7.I(hW/&éßçb��<TE(
.+,F&-0:8L;<8�N�36,FW1(+H§JCHEV-8GW1;g*-3`(�>]8G0:HKJC8:.pH6Ne(Q*-8),/&7NUHK9IJ)3Z(Q,/H6&ê8i:7�H8�(+*-8�>-,a(j,/. ¾ 3`N�(Q8G9p(Q*78
·I8G9Q36.I8:¹CHK5]8G9Q3`(+,/HK&),/.e5P8:9INUH69+JC8:VOn7(+*-8h8:&R(Q9IHK5RBuH6Nd(Q*-8h.YBE.Y(Q8GJ�T-&-V-8G9g(+*-8fJCHEV-8GWO,/&70:9+8:36.+8G.
(QHuWF& ¿ ßçb�ce*-,F.f,/&-0G9+8:36.+8j;g,FW/W�*-365-5P8:&�;g*-8:&78GDK8G9p3u&-H6&E�'8G&y(+9+HK5RB�>-,F(w(+T-9+&7.f,/&R(QH�(+*-8:9IJ)36W
NUHK9IJlnP>]8G0\36T7.+8p(+*-8j8GD6HKW/TE(Q,/H6&�H6N�(+*-8jJC,/0G9+H`��.I(23Z(Q8hH6N13L(+*-8:9IJ)36Wo.YBE.Y(Q8GJ ,/.Gn]>RBlV-8G�4&7,F(Q,FHK&On
T-&E�á(Q9+3602�Z36>-W/8f>RBqT-.Gb
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0\3`W/WFB�(Q*-3`(1,/&�HK9+V78:9�(QHh,/&70:9+8:36.+8gHK9�V78:0:9I8\36.I8M(+*-8g8:&R(Q9IHK5RB�H6NO3`&yBj.+T->-.YB[.I(Q8GJ �U&-H6(S0GHKT-&R(Q,F&-k
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36W/Wo(Q*7,/.:n�,F(?NUH6W/W/Ht;g.M,/JCJL8GV-,^3`(+8:WaB�(Q*43Z(w(Q*-8j36JLH6T-&R(fH6NS8:&78:9+k`B @ (Q*-3`(wJjT7.I(h>P8
36V-V78:Vq(QH�.IB[.I(+8:JÔ,/&qHK9IV-8:9e(+HCV7HKT->-WF8f,F(Q.e&yT-Jp>]8G9iH`N�5PHK.+.I,/>-WF8f.I(Q3`(Q8G.M,F.¸]IT-.I(

@(L ¤ � �lW/& ¿ � ¿ b ¾t÷ �
.+,F&-0:8 ¤ � W/& ¿ ,/.¸]IT7.I(M3 ¾ �'>-,a(e,/&70:9+8:36.+8h,F&~8G&R(Q9+H65yB6nP36&-V~JjT-WF(+,/5-WaB[,/&-k�>yBu(+*-8h.IB[.I(+8:J~îï.g(Q8GJ��
5P8:9Q3Z(QT-9I8à]IT-.Y(i0:HK&RDK8G9I(+.?(Q*-,F.g8:&R(Q9IHK5RBq,/&-0G9+8\3`.+8h(QH�(Q*-8�9+8G�[T7,/9+8GV�02*43`&-kK8�,/&~8:&-8G9+k6B6nP>RBq(Q*78
V-8A�4&-,F(+,/HK&qH6Nd(Q8GJL5P8:9+3`(QT79+86b

����Ô���§ ñò
�u�*'!,�_�Ö*'����&,×�&����+*'��*��'*�	H�c�_���Ø&���&���uq�ã�ó* ���+*'����	+*'
��
ì�8�.Q3\;£,F&�.+8G0G(Q,FHK& ¿ b ¿ (Q*43Z(f,/&¸36&RB�.IB[.I(+8:J�;g,a(Q*�54369Y(Q,F0:T-W/369?.I,/.:8j36&-V¸8:&-8G9+k6Bl(Q*-8G9+8�,F.f3
0:H6&-.+8G�[T78:&R(eT-5-5P8:91>PHKT-&-VCHK&L(+*-8i8:&R(Q9IHK5RB�(Q*43`(1.YBE.Y(Q8GJÑ0:36&L0GHK&R(236,F&Ob�%�NO3�kK,aDK8:&C.IB[.Y(Q8:J ,F.
NUHKT-&7V�(QHL0:HK&R(23`,/&�WF8:.I.?8:&R(+9+HK5RB~(Q*436&~(Q*-8�J)3�r7,FJjT-J�kK,aDK8G&l(Q*78j36JCHKT-&R(MH6N�8:&78:9+k`B�,F&l(Q*78
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Manipulable
             Bits

Uncontrolled
Environment

Entropy

Negentropy
Maximum
      Entropy

í�,FkKT-9+8 ¿ b ½ ü Ì 8G&-&�V-,^3`kK9Q36J H6Nh8G&R(Q9+H65yB_36&-V_,/&ENUHK9+JL3`(Q,FHK&Ob�Ý?&RBÛ.YB[.I(Q8GJ H6Nh�4&-,a(Q8§.I,/.G8
36&-Vz8:&78:9+k`B¸*436.�3q�-&-,F(+8�J)3ZrE,FJjT-J�8G&R(Q9+H65yBPµ�*7H�;=8GD68:9Gn�,FN1(Q*78C.YB[.I(Q8GJ 8ArE5436&-V7.�;g,a(Q*-HKTE(
>PHKT-&-VOnO(+*-8jJL3ZrE,/JjT7J 8G&R(Q9+H65yB§J)3\B�36W/.IH-bhce*-8�J)3�r7,FJjT-JÔ8:&R(+9+HK5RB�JL3\B�>P8j0:H6&-.+,FV-8:9I8:V
(Q*781(+H6(236WK36JLH6T-&R($H`N7,F&7NUHK9+JL3`(+,/HK&wH`N436WFWK�y,/&-V-.o,F&h(+*-81.IB[.I(+8:J~b��MHt;=8GD68:9:nRJpT-02*�H`N-,F(oJL3\Bf>P8
9+8GV-T-&-V-36&R(h36&-V§0G9+HK.I.Y��0:HK9I9+8:W/3`(Q8GVObi�<,F(+.?H6N�,/&7NUHK9IJ)3Z(Q,/H6&�(Q*43`(w369+8�T-&-0GHK9+9I8:W/3`(Q8GVOn]H69M;g*-HK.I8
0:H69+9+8GW^3`(+,/HK&7.$*43\D68e>]8G0:HKJC8�W/H6.I(�>P8GB6HK&-VC36WFWE*-H65]8=H6NP9+8:0GHtDK8:9YBKn[369I8�8:&R(Q9IHK5RBKnK;g*-,F02*�0\36&�H6&-WFB
,/&70:9+8:36.+8f,F&u3j9+8ADK8G9+.+,F>-W/8?T-&-,FD68:9I.+86b<�EHKJC8w5PHK9I(+,/HK&LH6No(Q*-8?.IB[.I(+8:J~nX36&-V�(Q*78f,/&7NUHK9IJ)3Z(Q,/H6&L,F&
,F(:no,/.w;g,F(+*-,/&¸HKT79�3`>-,/WF,F('B~(QH~J)36&7,/5-T-W/3`(Q8j36&-Vz0:HK&R(Q9IHKWáno.IT-02*�36.h>-,a(Q.f;g,F(+*-,/&z3q0:HKJC5-T7(+8:9:b
ce*-8G.+8w>-,a(Q.Gn[(+HEH-nyJL3\B�8:,F(+*-8:91>P8M8G&y(+9+HK5RBLHK91&-H6(\n[V-8G5]8G&-V-,/&7kpHK&LHKT-9=36>-,/WF,F('B�(QHp�y&-Ht;_(+*-8:,F9
0:H69+9+8GW^3`(+,/HK&7.:b

.IB[.Y(Q8:J~n](+*-8:&~(Q*43Z(?JjT7.I(wJC8\3`&�HKT-9iJCHEV-8GW¶H6N�(+*-8p.YBE.Y(Q8GJ
,F.i,FJL5PHK.I,/&-k�NUT-9Y(Q*-8G9?.I(+9+T-0A(QT-9I8
HK&u(Q*78�.YB[.I(Q8GJlnX9IT-W/,F&-k�HKT7(g.IHKJL8hH6Nd(Q*78�.Y(23`(+8:.e(Q*-3`(g;<HKT7W/VqH6(Q*78:9I;g,F.+8h>P8�5PHK.I.+,/>7W/86b

í4HK9e.+T-02*l3�.IB[.I(+8:J�;g,a(Q*q&-HK&E��J)3�r7,FJ)3`WP8G&R(Q9+H65yB6nXHK&-WFB)3�5]H69I(Q,FHK&uH6No(Q*78�8G&-8:9Ik6BuH6Nd(Q*78
.IB[.Y(Q8:J ,F.�3`0G(QT-36W/WaB�&-8G8:V-8GV�NUHK9h5P8:9+JC,F(I(Q,F&-k)(Q*78L8G&y(+9+HK5RB�(+*43`(�,/.h360A(QT43`W/WFB�5-9+8G.+8G&y(:b�ce*-,F.
5PHK9I(+,/HK&lH6N�(Q*-8�(QH6(Q36W$8G&-8:9Ik6B�;g,FW/Wo>P8j9+8ANU8:9+9I8:V�(QH�36.?(Q*78�36JCHKT-&R(wH6N©|HI/ã2ãZIöà7�H8'�Þ|��ZF��A�ô5H~q,F&
(Q*78M.YBE.Y(Q8GJlb�ce*-8M9+8G.I(=H6N�(+*-8M.YB[.I(Q8GJlîº.<8G&-8:9Ik6B�;g,/WFW->]8i9+8ANU8:9I9+8:VC(QHp36.S,F(Q.,nx�Q�2�h�ZF��A��5H~Pb�ce*-8
V-,a}�8G9+8:&70:8�>P8G(';=8:8G&C(+*-8�8:&R(+9+HK5RBjH`NP(+*-8�.YBE.Y(Q8GJ 36&-V�,a(Q.$J)3ZrE,FJjT-Jò8:&R(Q9IHK5RBp;g,FW/Wy>]8=(Q8:9IJL8GV
(Q*78êF��ô5[�ZF�8��Q³2àª~ÉHK9õIiF¥n\³Z��zC�H8�Iá³9Fò´+�Aà7�[´ZIi8�~ÉH6Np(+*-8¸.IB[.I(+8:J~bÔ�EHKJC8�H6Np(+*-,/.q,F&7NUHK9+JL3`(+,/HK&
0\3`54360:,a('B�JL3\B)>P8:0GHKJL8h3`W/W/H[0\3Z(Q8:VCNUHK9�.Y(QHK9I,/&-k�0GHKJL57T7(23`(+,/HK&-36W],F&7NUHK9IJ)3`(+,/HK&�b<���E8:8f�4k7b ¿ b ½ bö�

Ý?.i;<8�V-,/.I0:T-.I.+8GV�,/&�ó ¿ böôEb ¿ nX8GDK8G&§,/&q(Q*78�0GHK&R(Q8Ar[(?H6NS3�5]8G9INU8:0A(QWaBqV-8G(+8:9+JC,/&7,/.I(+,/0fT-&7V-8:9Ð�
WFB[,F&-ku5-*RB[.+,/0G.:nd(Q*-8�8:&R(+9+HK5RB¸H6N<3~.YB[.I(Q8GJý0\36&z>P8C.I8:8G&�(QH~,/&70:9+8:36.+8`n¶(Q*-9IHKT-kK*�3�N�36,/WFT-9+8p(+H
0:H6JL5-WF8G(+8:WFB�JCHEV-8GW7(Q*78iV78G(Q8G9+JC,/&-,F.+Jç,/&-*-8G9+8G&y(1,F&�(+*-8g.IB[.I(+8:J~îï.15-*RB[.+,F0\36W48ADKHKWFT7(Q,FHK&Ob$ì�*78:&
(Q*7,/.f*436575]8G&-.:n¶(Q*78�36JLH6T-&R(fH6N1(Q*-8�.YBE.Y(Q8GJlîº.�8G&-8:9Ik6B§(+*43`(f,F.f&-8:8GV-8:V¸(QHq.+T75-5]H69I(f(Q*7,/.f8:&[�
(Q9IHK5RB�;g,/WFW�,/&-0G9+8:36.+8C>RB¸.+HKJC8)3`JLHKT7&y(:nd36&-V�(+*-8�NU9+8G8L8G&-8:9Ik6B¸;g,/W/W�V-8:0G9+8\3`.+8)>RB�(+*-8L.+36JC8
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36JCHKT-&R(\b�ì�8h.Q3\B�(+*-,/.i36JCHKT-&R(gH6N$8:&-8G9+k6B�*436.g>]8G8:&�|HI/ã2ãZIöà7�H8Ð�Þ|�b
ì�8?369+8i&-Ht;�,/&L3�5PHK.I,F(Q,FHK&�(QHp360:0GT-9Q3`(+8:WaB�.I(23Z(Q8w3`&-V)8xr757W^36,F&C(+*-8M0G8:&R(Q9+36WP.I(23Z(Q8:JC8:&R(<HK&

;g*-,F02*~(+*-8f�48:WFV~H`N�9+8ADK8G9+.+,F>-W/8h0GHKJL57T7(Q,F&-k�,/.e>43`.+8:V�üö_÷�ø¸ù�÷�ú�ûCüVý®þkÿ¸ü���ø����;ÿ��;û�� 	-:4�óI��x�2�Zy6�A�QãZI�Ý:²/�w²/³tã2ãj³ n�
xÝ4Ii8�³ np´2³9z?àPåV8��H8�Iá³9FP�6²�IiF¥n\³Z��zC�H8�Iá³9F
�Q�+ä:åTI��Q�2ã�8;:4� |HI/ã2ãZIöà7�H8�Iá³9F_³ n ¤ � �lW/& ¿ �ZF��A��5H~Xn�;g*-8:9I8��s,/.�(Q*-8)(+8:JC5]8G9Q3`(+T-9+8LH6Ne(Q*78�.+T->[�
.IB[.Y(Q8:J ,/&�;g*-,F02*{(Q*78lWFHK.I(C>-,a(C�-&436W/WaB�8G&-V-.)T75Ob_�=B�(+*-8_·I,F9+9I8GDK8G9+.I,/>-WF8~WFHK.+.Gnï¹�;=8~JL8:36&
(Q*-3`(f.+H6JL8�>-,F(?H6Nw´2³9z?àPåT8á�H8�Iá³9FP�6²�IiF¥n\³Z��zC�H8�Iá³9FÉ��&7H6(f3�>-,a(?(+*43`(w,F.w36WF9+8:36V7Bl8:&R(Q9IHK5RB [ö��>]8x�
0:H6JL8G.p(Q9+36&-.INUH69+JC8:V�,F&�.+T702*{3~;�3\B�(+*43`(pHKT-9j0GHKJL57T7(23`(+,/HK&-36W�JLH[V-8GW/.p0:36&�&-H`(j(Q9+3602��,a(\n
NUHK9w8xr736JL57W/8j>RB§>P8:0GHKJC,/&-kuJC,arE8:V�T-5�;g,F(Q*�5-369I(+.fH6NS(Q*-8�.YBE.Y(Q8GJ ;g*-HK.+8�.Y(23`(+8�,/.f3`W/9+8:36V7B8i:4�A�ZzC�6²'n6HK9�T-&-�y&-Ht;g&Ob�ce*yT-.�>RBpV-8G�4&7,F(Q,FHK&p(+*-8�>-,a(�*436.�>]8G0:HKJC8�8:&R(+9+HK5RBKny3`&-Vj(Q*-8e8G&R(Q9+H65yB
H6N1(Q*-8�.YB[.I(Q8GJ 36.�3�;g*-HKW/8�,F.w,/&70:9+8:36.+8GV�>RB ¾ >-,a(\bjce*7,/.f,/&70:9+8:36.+8�,F.f8GDK8G&R(QT436WFWFB�9+8G@-8:0G(+8:V
,/&¸.IHKJL8�.IT->-.IB[.Y(Q8:J 3`(f(+8:JC5]8G9Q3`(+T-9+8}��nd36&-Vz>yB¸V78G�4&-,a(Q,FHK&¸H6N=(+8:JC5]8G9Q3`(+T-9+8`nd(+*-8�8:&-8G9+k6B
H6No(Q*7,/.e.+T7>-.IB[.I(+8:JÔJjT-.Y(g>]8f,F&-0:9I8\36.I8:V~>RB ¤ � �§WF& ¿ b�ce*-8f8G&-8:9Ik6Bu,/&RD68:.I(+8:Vl,/&�(Q*78�8G&R(Q9+H65yB,/&70:9+8:36.+8i,/.1*-8:3`(\b�%�N���,/.�(Q*-8MW/Ht;=8:.I(<3\D`36,/W/36>-W/8=(Q8:JC5P8:9Q3Z(QT-9I86ny(Q*-8G&)(Q*-,F.S8:&-8G9+k6BCJjT-.Y(<0GHKJC8
HKT7(<H6NO(+*-8MNU9I8:8w8G&-8:9Ik6BKnE>]8G0\36T-.I8f36WFWX(+*-8wV-,F.+.I,/543`(+8:VL8:&-8G9+k6BL,/&C(Q*-8w.YB[.I(Q8GJÑ,F.�36WF9+8:36V7B�NUT-WFWFB
H[0:0:T75-,/8GV~;g,a(Q*q0:HK&R(Q36,/&-,F&-kj(Q*78�579+8A��8ArE,/.Y(Q,F&-k�8:&R(Q9IHK5RBKb1ce*[T7.i(+*-8fNU9+8:8f8G&-8:9Ik6Bq,/.eV78:0:9I8\36.I8:V
>RB ¤ � �§WF& ¿ bce*-8�36>]HtD68�579+,/&70:,/57W/8?;<36.g�49+.Y(M8xrE5-W/,F0:,F(+WFBL0:HK&E]I8:0G(+T-9+8GV�>RBqÿo36&-V-36T-8:9�ø ÷RþZú b
¼MH`(Q8L(+*43`(�.+,F&-0:8k� ,/.h(Q*-8C(Q8:JC5P8:9Q3Z(QT-9I8LH6N<(Q*-8L.IB[.I(+8:J ;g*-8:9I8)(Q*-8L8:&R(Q9IHK5RB��-&436W/WaB�8:&7V-.
T-5Oni&-H6()(Q*-8�(+8:JC5]8G9Q3`(+T-9+8�H`Nf(Q*-8�V-8AD[,/0:8§(+*43`(u*78:W/VÛ(+*-8§8G&y(+9+HK5RB_H69+,/k6,/&436WFWFB6n=0GHEHKWF,/&-k�3
0:H6JL5-TE(Q8:9�0:36&-&-H`(L,F&�(Q*-8qW/H6&-k�9+T-&|V-8G0:9+8:36.+8q(Q*78q(+H6(23`W�8:&-8G9+k6B�V7,/.+.I,/543Z(Q,/H6&�9+8G�[T7,/9+8GV|(+H
8:9+36.+8?>-,F(+.:n7,aNO(Q*78wV-,/.I.+,F543`(Q,FHK&C,/&)(+*-8w0:H[HKWF,/&-k�.IB[.I(+8:JÑ,/.=(Q36�68G&u,/&R(QHj360:0GHKT-&R(\b�ce*-8f8G&R(Q9+H65yB
(Q*-3`(e,/.=kK8:&78:9Q3Z(Q8:Vq0:36&q&-H6(e>-T7,/W/VLT-5q,/&-V78G�4&-,a(Q8GWFBC,/&)(+*-8f0:H[HKWF,/&-k�.IB[.I(+8:J~n-HK9�8GW/.+8?,F(<;=HKT-WFV
&-H6(j.I(23\B�0GHEH6Wáb¸%'&-.I(+8\36V�n=,a(jT-Wa(Q,/JL3`(+8:WFB¸8G&-V-.�T-5�,/&�.IHKJC8�&43`(+T-9Q36W1(Q*-8G9+JL36W�9I8:.+8G9ID6HK,/9�,F&
(Q*78w8:&RD[,/9IHK&-JC8:&R(\b�ce*-8f0GHEH6W/8:.Y(<(+*-8:9IJ)36WP9+8G.+8G9IDKH6,/9�H6No8A}�8G0G(+,FDK8GWFBLT-&-WF,/JC,F(Q8GVL0:3654360G,F('BC(Q*43Z(
JC,/kK*R(=>]8?3tD`36,FW^36>7W/8e,/&L(Q*-8iNUHK9+8G.+8:8:36>-WF8?NUT7(QT79+8?,F.=(+*-8?,F&y(+8:9I.I(Q8GW/W/369=JC,/0G9+Ht;<3tD68w>43602�ykK9IHKT-&-V�n
3`(p3~(+8:JC5]8G9Q3`(+T-9+8CH6N)p ¿ b þ6½òr bqce*yT-.Gn�&-H�579+H[0:8:.I.p(Q*-3`(pk68:&-8G9Q3`(+8:.p8G&R(Q9+H65yB�0\3`&On�,F&�(Q*78
W/H6&-k)9IT-&On�.IT-.I(Q36,/&§36&§8:&78:9+k`B�V-,F.+.I,/543`(+,/HK&~0:H6.I(fWF8:.+.i(Q*43`& ¤ � � ¿ S þ6½)r �7W/& ¿ Ö ¿ Sïm ×p¾tØVU è Y 0
5P8:9�>-,F(�kK8G&-8:9+3`(Q8GVOn�36&-Vz(Q*-,F.�0:36&�H6&-WFB¸>P8)3Z(+(23`,/&-8GV�,aN<(Q*78)8:&R(+9+HK5RBz0\36&�>]8�(Q9+36&-.+JC,F(I(Q8GV
V-,F9+8:0A(QWaBu,/&R(QH�.I54360:8`beí4HK9�(Q8G9+9I8:.I(+9+,/36W¶.IB[.I(+8:JC.M(+*43`(iT-.+8h(Q*78p3`(+JLH6.+5-*-8G9+8�36.g(Q*-8G,/9�(+*-8:9IJ)36W
9+8G.+8G9IDKH6,/9:n�(+*-8�9I8:W/8AD`36&R(p(Q8GJL5P8:9+3`(QT79+8),F.p,F&�(Q*-8L&-8:,FkK*y>]H69+*-H[HEV�H6Ng9+H[HKJý(Q8GJL5P8:9+3`(QT79+8)H69
½KØKØòr n7NUHK9g3�JC,/&-,FJjT-J 8:&-8G9+k6BqV7,/.+.I,/543Z(Q,/H6&�H6Nép ½�×�¾tØVU è W 0RÚ`>Ob
�u�
� � ³§¦p«u©é³�° Óg¤C° ¥Å³�©�¦�©�ª:¤C«
â &-8�3`9+8\3~,/&¸;g*-,/02*�5-*RBE.I,/0G.jJ)3\Bz360A(QT43`W/WFB§0:HK&-.Y(Q9+36,/&�0:HKJC5-T7(Q3`(Q,FHK&{²/�2ã2ãL(Q*-36&�JC,/kK*R(�>P8
8ArE5P8:0A(Q8:V�,F.�,F&�(+*-8)5PHK.+.I,/>-,FW/,a('B§H6Ne�yT43`&y(+T-Jß0:HKJC5-T7(Q3`(Q,FHK&Û�Q´;no3<ø m Ø ndÞ þ n ¿6½ n ¿K¿ n ¿[¾ n ¾ Þ ÷ n
¾ ÞRm ú �xn[(+*43`(=,/.GnE0GHKJL57T7(23`(+,/HK&�T-.I,/&-k�W^369IkK86ny0GHKJL57W/8Ar]n[0:HK*78:9+8G&R(�.+T75]8G9+5PHK.+,a(Q,/H6&-.=H`N¶.I(Q3`(Q8G.:b�%�N
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,F(g0:36&~>]8h,/JC5-WF8:JC8:&R(Q8GV~.IT-0:0G8:.I.INUT-WFWFBKnX�yT436&R(+T-J�0:HKJC5-T7(Q3`(Q,FHK&u.+8G8:JC.MWF,/�`8:WFBL(QHC>]8h.Y(Q9+,F0G(+WFB
36.YBEJC57(+H6(Q,F0\36WFWFB�N�36.I(+8:9�(+*436&q0:W/36.+.I,/0\3`WO0:HKJC5-T7(Q3`(Q,FHK&�HK&q0G8:9I(Q36,/&q5-9IHK>-WF8:JC.:n->RBq36.eJpT-02*�3`.
36&�8xr75PHK&-8G&R(Q,^3`W<N�360G(+HK9:b��<T7(�,a(�,/.p&-H6(jB68G(C�y&-Ht;g&{,aNg�[T-36&R(QT-J"0GHKJC5-T7(23Z(Q,/H6&�;<H6T-W/V�>P8
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