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Q¦Ò(PND 3 P�Ó�F 585 F VM7T=xÔ Ó�F 58U F < C <6= PND¶R 3NÕ C 3�@TÖ�3NÔ P
GHC�C <�×Ø3�7 I @TÔ[7T< C 4`U C < P 7TÕ C6Ù)Ú Õ C�I = RWC
UM3 P =¤× C ÖÛÔ C 3 ILPND�Q�Ò(P¤R 3NÕ C/Ü 3�7T< C V P 7 Ü <M7TÝ Ó 3�<6=]@TÔ�7:<XU C�I × FYI 583Y< Ó�C�C Õ C <[3 P = RMC 7 I U I 7 Ó�C
Ó�F <6=�7:< KMC�P = F V I�F U Ù¨Þ�P 3 ILC�PLK @T= Q¦Ò(P 5�3Y9 C 3Y<ß3�=�= I 3 Ó =�7:Õ C UM@T3�=]× FYI 5à× F�I-Ó�F 5�U K =]3Yá
=]7 F <M3Y@
U ILF�ÜYI 3Y5 P;Ù J�Ô Ó�F <M< C�Ó =�7:< Ü 583�<6Ô Q¦Ò(P = F�ÜYC = RMC�I 7:<â3 Ó @ KMP = C�I;DWF < C�Ó 3Y< GMK 7T@TV
3&ãwUM3 I 3�@T@ C @S583 ÓBR 7:< C�ä × FYI 3å× I 3 Ó =�7 F < F ×�= RMCÃÓ�F�P = F ×/V C VM7 Ó 3Y= C V´UM3 I 3Y@:@ C @�583 ÓBR 7T< C�P
P�KMÓBR 3 P = RMCXÒ(I 3NÔ�æ
ç�è DeéMê�ë�Ú�I 7 Ü 7T<�ì�í�íYí DYF�I = RMC�Þ8éMÒ(ë?E�C VºîØ3 F < C�F ×(38967:<MV�583Yá
ÓBR 7:< C-GMK 7:@T= G Ô ë <6= C @ D × FYI = RMC8ï�ÙTéMÙ�ð¦C UM3 I =�5 C <6= F ×nèS< C�ILÜ Ôeñ Ù æ RMC J C�F Ö K @T×nU ILF \ C�Ó =
ò:ó ì�ô C 4 C 5�UW@:7TÝ C�P = R 7 PnÓ�FYP = C�õHC�Ó =]7TÕ C 3�UWU I�F 3 ÓBR = F UM3 I 3�@T@ C @ Ó�F 5�U K =]7T< ÜHÙ¶éNC Õ C�I 3Y@ C 3 I @T7 C�I
UM3 I 3�@T@ C @kU ILF�Ü�I 3�58587T< Ü-P Ô P = C 5 PND6P�KWÓBR 3 P 2)7T<MVM3 òTó ô DeÒ(R 3 I 5 ò ìYôe3�<MV Q Z/ö ò:ó ç�ôk3Y@ PLF
P�K UWU FYI = C V Ó @ KMP = C�ILP
F ×(Ö FYI 9 P =]3Y=]7 F < PNÙ
é;KMÓBR÷Ó�F 5�5 F VM7T=xÔ Ó @ KWP = C�ILP"Ó 3Y< C 7:= RMC�IXKMPLC¼Ó�F 5�5 F VM7T=xÔ Ó�F 585 K <W7 Ó 3�=]7 F < R 3 I VWá

Ö¤3 I�C6D�PLKMÓBR 3 P?P Ö
7:= ÓBRMC V�øW3 P =?èS= RMC�I < C = D`F�I?R 3 I VWÖ¤3 I�C V C�P 7 Ü < C V C�P U C�Ó 7T3�@T@TÔ"× F�I?R 7 Ü�R á
U C�I × FYI 583�< Ó�C�Ó�F 58U K =]7T< ÜHD(PLKMÓBR 3 P ö¼Ô I 7T< C = FYI�P Ö
7T= ÓBRMC�P�G 3 PLC V F < = RMC Z ë-Þ/ILÓBR 7Tá
= C�Ó = KMILC¼P =]3Y<MVM3 I V Ù�é 7 Ü <M7:Ý Ó 3�<6= ILC�PLC 3 I�ÓBR´R 3 PXG�C�C < Ó 3 ILI 7 C V F�K = ò:ó í�ô�7T<ù7T5�U I�F Õ67T< Ü
Ó�F 585 K <M7 Ó 3�=�7 F < P U C�C V P?KMP 7T< Ü-PLKMÓBR V C VM7 Ó 3Y= C V R 3 I VMÖ�3 ILC`Ù�Þ @T= RMFYKMÜ�RXP�KWÓBR[R 3 I VMÖ�3 ILC
7:58U ILF Õ C�P
Ó�F 585 K <M7 Ó 3�=�7 F < P U C�C V P V I 3�583�=�7 Ó 3�@T@:Ô D 3�=�= R 7 P U F 7:<6=�7T<Ã=]7T5 C 7:=�7 P�Ó�F < P 7:VWá
C�I 3 G @TÔ¼5 F�ILC-C 46U C < P 7TÕ C6Ù æ RMC @T3 ILÜ�C < K 5 GHC�I¿F × Q¦Ò(P�F <úU C�F UM@ C�PNû V C�P 9 P 583�9 C�P�Q¦Ò
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Ó @ KMP = C�I 7:< Ü 3�<¼3Y=]= I 3 Ó =]7TÕ C UW@:3Y=]× F�I 5ÿ× F�I UM3 I 3�@T@ C @e3�UWUM@:7 Ó 3Y=]7 F < PNÙ¶Þ�P 5 FYP = F ×�= RWC�Ó�F 58á
U K = C U F Ö C�I 3NÕ�3Y7:@T3 G @ C-F < = RMC V C�P 96= F Uâ=xÔ6UM7 Ó 3Y@:@TÔ I�C 583�7T< P�K < KWP�C V÷î C�P U C�Ó 7T3�@T@:Ô�3Y×Ø= C�I
Ö FYI 9 RMFYKMILP;D�GMK = C Õ C <�V KMI 7T< Ü = RMC Ö F�I 9`VW3NÔ D�P 7T< Ó�C 5 F�P = KMPLC�I 3�UWUM@:7 Ó 3Y=]7 F < P V F < F = I�C á
! K 7 ILC 5 KMÓBR[Ó�F 58U K =�3�=�7 F <M3�@HU F Ö C�I ñkUW3 I 3�@T@ C @�3YUMUM@T7 Ó 3�=]7 F < P�Ó 3�< G�C V C UW@ F Ô C V F < PLKMÓBR
UM@:3Y=]× FYI 5 P Ö
7T= RMFYK = P 7 Ü <M7:Ý Ó 3�<6= K UMá¥× ILF <6= Ó�F�P = PNÙ�é;KMÓBRúC <`Õ67 I�F <M5 C <6= P =xÔ6UM7 Ó 3Y@:@TÔ R 3NÕ C
F <M@TÔ Ó�F 585 F VM7T=xÔ Ó�F 585 K <W7 Ó 3�=]7 F < R 3 I VMÖ�3 ILC`Ù
æ RMC ! KMC�P =�7 F < P = R 3�=�3 I 7 PLC 7T<[= R 7 P�Ó�F <6= C 46=¤3 ILC#"NëxP 3 Q�ÒåÓ @ KMP = C�I Ö
7T= R"Ó�F 585 F VW7:=xÔ

Ó�F 585 K <M7 Ó 3�=�7 F < R 3 I VMÖ�3 ILC 3�Õ67T3 G @ C UM3 I 3Y@:@ C @�UM@T3�=]× FYI 5%$'& R 3Y=S7 P = RMC/C 4`= C <6= F × Ó�F 58á
5 K <M7 Ó 3Y=]7 F <"U C�I × F�I 583�< Ó�C @ FYP�P Ö
7:= R[PLKMÓBR�R 3 I VMÖ�3 ILC $ Þ <MV D 5 FYP =n7T58U FYI =�3�<6=]@TÔ D Ö R 3Y=
7 P = RMC 7:58UM3 Ó = F < ILC 3Y@e3�UMUW@:7 Ó 3Y=]7 F < P�F ×�= R 7 P @ F Ö Ó�F 585 K <M7 Ó 3�=�7 F <�U C�I × FYI 583�< Ó�C $(& C
3�=]= C 58UM=
= F 3�< P Ö C�I = RMC�P�C ! KMC�P =�7 F < P 7:<�= R 7 P UW3�U C�INÙ
Þ/P 3/UM3 I = F ×63�@T3 ILÜ�C�Ó�F @T@:3 G�FYI 3Y=]7TÕ CÅI�C�P�C 3 ILÓBR U I�F \ C�Ó = D Ö C 3 ILC V C Õ C @ F UM7T< Ü 3�UW3 I 3�@T@ C @

5 F @ C�Ó�K @T3 I VMÔ6<M3Y587 Ó�P U I�FYÜ�I 3�5 DMÓ 3�@T@ C V*) Þ ö ð ò + D-, ô ÙHÞ @T= RMFYKMÜ�R = RMC U ILF�ÜYI 3Y5 ILK < P
F <"V C VM7 Ó 3�= C V"UW3 I 3�@T@ C @M583 ÓBR 7T< C�P 3�=¤= RMC <M3�=�7 F <M3�@ Ó�C <`= C�ILP;D Ö C < C�C V C V"3-UM@T3�=]× FYI 5 Ö C
Ó�F�K @:V KMPLC�Ó�F <6=�7:< KMFYKMP @TÔ Ù & C�R 3NÕ C�GMK 7:@T=
3 Ó @ KMP = C�I
F ×)çYì ë <6= C @eU ILF6Ó�C�P�PLF�ILP î ó.+ ì�á¥Ö�3NÔ
é ö Q < F V C�P ñ D¶Ó�F <M< C�Ó = C V G ÔX3 ó í�í�ö G U P/P Ö
7T= ÓBRMC V�øW3 P =�è¤= RMC�I < C = Ù & C U FYI = C V�= RWC
Ò(F <6Õ C�I�PLC ò / ô ILK <Má¥=]7T5 C�P Ô P = C 5 = F = R 7 P UM@:3Y=]× FYI 5 ÙHë <ú= R 7 P UM3YU C�I;D Ö C Ý ILP =�V C�P�Ó�I 7 GHC
= RMC¼Ò(F <6Õ C�ILP�C U F�I = D 3Y<MV 7T= P�I 3NÖ Ó�F 585 K <M7 Ó 3�=�7 F < U C�I × F�I 583�< Ó�C`Ù & C = RWC < C 463�587:< C
= RMC 7T58UM3 Ó = F × Ó�F 585 K <W7 Ó 3�=]7 F <�U C�I × F�I 583�< Ó�C
F <83¿U ILF V KMÓ =]7 F <83�UMUW@:7 Ó 3Y=]7 F < D ) Þ ö ð8Ù

Crossover1 2

Cost 

Time

with Spl. communication hardware
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æ RMC¼GMILF 3YV C�I 7 P�PLKMC = R 3�=[= R 7 P[P = K VWÔ I 3�7 P�C�P 7 P Ö RMC = RMC�I[P U C�Ó 7T3�@�U KWI U F�PLC¼Ó�F 58á
5 K <M7 Ó 3Y=]7 F < R 3 I VMÖ¤3 I�C 7 P < C�Ó�C�PLP 3 I Ô�× F�I�Ó�F�P =]á C�õHC�Ó =�7:Õ C U C�I × F�I 5�3Y< Ó�C-F <¼Õ;3 I 7 F�KMP 3�UWá
UM@:7 Ó 3Y=]7 F < PNÙ
ë < Ü�C < C�I 3�@ D = RMC 3�< P Ö C�I = F = R 7 P ! KMC�P =]7 F <´V C U C <WV P"F <´= RMC < K 5 G�C�I�F ×
U I�F6Ó�C�PLP�FYI�P = F�GHC�KMPLC V D 3�<MVX= RMC¦ÓBR 3 I 3 Ó = C�I 7 P =]7 Ó�PSF ×e= RWC 3YUMUM@T7 Ó 3�=]7 F < Ù øÅ7 Ü�KMILC ó P�RWF Ö P
3 P�ÓBRMC 583�=]7 Ó UM@ F = F ×(=]7T5 C á¥= F á Ó�F 58UM@ C =]7 F <Ã× FYI 3�<Ã3�UMUW@:7 Ó 3Y=]7 F <ÃÕ C�I�PLKMP = RMC�Ó�F�P = F ×(= RWC
R 3 I VMÖ�3 ILC`D × F�I îØ3Hñ
3 P 7T58UM@ C¦P Ô P = C 5 KMP 7T< Ü-Ó�F 585 F VM7:=xÔ R 3 I VMÖ¤3 I�C î PLKMÓBR 3 P?P Ö
7T= ÓBRMC V



èS= RWC�I < C =;ñ)3Y<MVßî G ñ(385 F�ILC�C 46U C < P 7TÕ C�F < C�KMP 7T< Ü8P U C�Ó 7T3�@T798 C V Ó�F 585 K <M7 Ó 3�=�7 F < R 3 I VWá
Ö¤3 I�C î PLKMÓBR 3 P ö Ô I 7T< C = P Ö
7T= ÓBRWC�P ñ Ù6Ú < F < C U I�F6Ó�C�P�PLF�IND�Ó @ C 3 I @TÔ GHF = R-P Ô P = C 5 P U C�I × FYI 5
C ! K 3�@T@TÔ D`GMK =�î G ñ Ó�F�P = P 5 F�ILC`ÙkÚ <Ã38Õ C�I Ô�@T3 ILÜ�C < K 5 GHC�I
F ×(U ILF6Ó�C�PLPLF�ILP;D × F�I 5 F�P =
3�UWá
UM@:7 Ó 3Y=]7 F < PND î G ñkÖ
7T@T@WU C�I × F�I 5 GHC =�= C�I Ö RMC < Ó�F 58UM3 I 7T< Ü 7TV C <6=]7 Ó 3Y@ Ó�F�P = Ó�F <MÝ Ü�KWI 3Y=]7 F < PNÙ
é;F 5 C Ö RWC�ILC 7T<ú= RMC 587:VWVM@ C6D = RWC�Ó�KMI Õ C�P�Ó�I�FYP�P¦F Õ C�I;Ù æ RMC @T3 P = PLC�Ó =]7 F < F × FYKMI UM3�U C�I
P = K VM7 C�P = RMC ×Ø3 Ó = F�ILP = R 3Y=
3 õHC�Ó =
= R 7 P�Ó�ILF�PLPLF Õ C�I U F 7:<6= Ù

: ;ºÍSÊ�<�=eÌ�>�=»ÍnÊ Ë�?(=A@�ÑiÊ?Ï(BµÐDCiÏ(>6Ë�=eÌ

Ò(F <6Õ C�I�PLC 7 P 3 I�K <Wá�=�7:5 C × I 3Y5 C Ö F�I 9å= R 3�=�Ö CÃR 3NÕ C V C Õ C @ F U C V´= FúP 7:58UM@T7:×ØÔ´7:58UM@ C á
5 C <6=]3�=�7 F < P"F ×�< C ÖµUW3 I 3�@T@ C @
@:3Y< Ü�K 3 Ü�C�P;D 3Y<MV÷= FßPLK UMU F�I =�7:<6= C�I�F U C�I 3 G 7T@:7T=xÔº3�5 F < Ü
= RMC 5 Ù6Ò(F <`Õ C�ILP�CSR 3 P 3 Ó�F 58U F < C <6= G 3 PLC V¿3 I�ÓBR 7:= C�Ó = KMILC`D 7T< Ó @ K VW7:< Ü 5 F V K @ C�P × F�I 7:<6= C�I á
U I�F6Ó�C�PLP�Ó�F 585 K <M7 Ó 3�=�7 F < D`KMPLC�I á�@ C Õ C @¨= RMILC 3YV PND U I 7 F�I 7:=�798 C V P�ÓBRWC V K @T7T< ÜHD 3Y<MVX@ F 3YV G 3�@Tá
3�< Ó 7:< Ü¨Ù�ï�P 7T< Ü 3 Ó�F 5�5 F < P�ÓBRWC V K @ C�I × F�IXC <6=]7T=]7 C�P 3 Ó�I�FYP�P VM7 õHC�ILC <6=XUM3 I 3�@T@ C @/UM3 I 3Yá
VM7 Ü 5 P�E @:3Y< Ü�K 3 Ü�C�P;D6PLKMÓBR 3 P = RMILC 3�V P;DWR 3�<WVM@ C�I�PND 3�<MVâVM3�=�3�á¥V I 7TÕ C < F�G \ C�Ó = P;D(Ò(F <6Õ C�I�PLC
3�@T@ F Ö P 5 K @T=]7TUM@ C @:3Y< Ü�K 3 Ü�C 5 F V K @ C�P = F 7T<6= C�I�F U C�I 3Y= C�Ó�F < Ó�KWI�ILC <6=]@TÔ ÙBë = P)Ó�F 58U F < C <`=)3 I á
ÓBR 7:= C�Ó = KMILC 3Y@:@ F Ö PeF < C = F U K =(= F�ÜYC = RMC�I
I�K <Wá�=�7:5 CSP Ô P = C 5 P × FYI < C Öß@T3�< ÜYK 3 ÜYC�P ! K 7 Ó 9`@TÔ D
Ö
7:= RMF�K =�@ F�P 7T< Ü U C�I × F�I 583�< Ó�C`ÙÅÒ(F <6Õ C�ILP�C-P�K UWU FYI = P U FYI =�3 G 7T@:7T=xÔ D 3Y<MVå7 P 3NÕ;3�7T@T3 G @ C-F <
5�3�\ F�I UM3 I 3Y@:@ C @k583 ÓBR 7:< C�P 3�<MV Ó @ KMP = C�I�P
F × ï <M7:4XÖ FYI 9 P =]3Y=]7 F < PNÙ
ø F�I = RWC¦Ó @ KWP = C�I?F × Q�Ò(P;D Ö C 3YVM3�UW= C VX= RMC Ö F�I 9 P =�3�=]7 F < P Õ C�I�P 7 F < F × Ò(F <6Õ C�ILP�C6ÙNÞ/P

Ö C VW7:V�< F =�Ö�3�<6=�= F @:7T587:=�= RMC < K 5 G�C�I/F × Q�Ò(P�Ó�F <M< C�Ó = C V�7:< 3 Ó @ KMP = C�IND Ö C¿KMPLC = RWC
Ó�F <W< C�Ó =]7 F <Má¥@ C�P�P(ï/ð¦Q U ILF = F6Ó�F @ Ù æ RMC�KMPLC�INû P 5 C�PLP 3 Ü�C 7 P VM7TÕ67:V C V�7T<6= F ÝM4 C VWá P 798 C UM3 Ó 96á
C = PNÙ�Þ/P�ï/ð¦Q UM3 Ó 9 C =�V C @T7:Õ C�I ÔÃ7 P < F = ÜYK 3 I 3�<6= C�C V D Ö C 7T5�UW@ C 5 C <6=¦3XÖ
7:<WV F Ö
á G 3 PLC V
F F Ö
á Ó�F <6= ILF @kU I�F = F6Ó�F @ Ù æ F V C 3�@(Ö
7T= R = RMC ×Ø3 Ó =/= R 3�=�= RMC�I�C 3 ILC =xÖ Fåé ö Q U ILF6Ó�C�P�PLF�ILP
F < C 3 ÓBRXQ¦Ò
D Ö C�KMP�C 3 P 7T< Ü @ C�PLF`Ó 9 C =�U C�I
Q¦Ò
Ù`Þ U ILF V KMÓ�C�I á Ó�F < PLK 5 C�I ! KWC�KMC 7 P
KMP�C V
× F�I"C 3 ÓBR U ILF`Ó�C�PLP�FYI = FßP = F�ILC 7T= P 7T< Ó�F 587:< Ü 5 C�P�P 3 ÜYC�PNÙ
é 7:< Ó�C = RMC�ILC 7 PXC 463 Ó =]@TÔ F < C
U I�F V KWÓ�C�I 3�<MV F < C/Ó�F < PLK 5 C�IND = R 7 P ! KMC�KMC 7 P 7T58UM@ C 5 C <6= C V"Ö
7:= RMF�K = KMP 7:< Ü 3�<6Ô�@ F6Ó 9 PNÙ
ö C�PLP 3 Ü�C�PeG�C =xÖ C�C <¿=xÖ F U I�F6Ó�C�P�PLF�ILP Ö
7T= R 7T<�= RMCSQ�Ò 3 ILC = I 3�< P 587:=�= C V KMP 7:< Ü = RMC¤P�R 3 ILC V
5 C 5 F�I Ô D 3NÕ F 7:VW7:< Ü = RWC�P�F6Ó 9 C = Ù

GIHKJ LNMPOQO*RTSVUKWYX�Z
U[MPS�\�]#^`_aMP^�OQX SVWb]
æ F 3Y<M3�@TÔ�8 C = RWC/I 3NÖ Ó�F 585 K <M7 Ó 3Y=]7 F <�U C�I × F�I 583�< Ó�C�F × F�KMI 7T58UM@ C 5 C <6=]3Y=]7 F < D Ö C/KMP�C V
3 P 7T5�UW@ C UM7T< Ü á�U F < Ü U ILF�ÜYI 3Y5 Ù æ RMC8ILC�PLK @T= P 3 ILC8P�RWF Ö
< 7T<åøÅ7 Ü�KMILC ì ÙHÞ PLRMF�I =¦5 C�P á
P 3 Ü�C =]3�9 C�P 3 G�FYK =�ì / ídc P�C�Ó`Ù × F�I 7T= P 3�UMUM@T7 Ó 3�=�7 F <Má¥= F á¥3�UWUM@:7 Ó 3Y=]7 F <¼V C @T7:Õ C�I Ô¼3 Ó�I�FYP�P = RWC
< C =xÖ F�I 9 Ù æ RMC 7:< Ó�ILC 5 C <6=]3Y@ Ó�FYP =8× FYI"C 3 ÓBR 3YVMVM7T=]7 F <M3Y@ G Ô`= C 7 P 3�UMU ILF 467:583Y= C @TÔ ó çYí
<M3�< FYP�C�Ó�F <MV PND @ C 3�VM7T< Ü = F = RMC�G 3�<WVMÖ
7:VW= RùF ×¦3 GHF�K =*e Ù f ö J EYP�C�Ó î / , ö G 7:= P�EYP�C�Ó ñ Ù
æ RMC�Ó�F 585 K <M7 Ó 3�=�7 F < G 3Y<MVMÖ
7TVM= R 3�=�=]3Y7:< C VX7T<�= R 7 P
G�C < ÓBR 583 I 9�7 P 3Y@ PLF�P�RMF Ö
<X7:<�= RWC
P 3Y5 C øÅ7 ÜYKMI�C6D 3 P 3â× K < Ó =]7 F < F ×
5 C�PLP 3 Ü�C"P 798 C`Ù øÅ7 ÜYKMI�C ì 7T<MVM7 Ó 3Y= C�P = R 3�=�Ö C 3�=]=�3�7T<
R 3�@T×�= RMC U C 3�9 G 3�<WVMÖ
7:VW= R × FYI ì[>�J 5 C�PLP 3 Ü�C�P;Ùeé 7:587T@:3 I VM3Y=]3"× FYI @T3 ILÜ�C 5 C�PLP 3 Ü�C�P 7 P
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<�7T<�øÅ7 Ü�KMILC ç Ù & C
G�C @:7 C Õ C = R 3Y= F�KMI 7T58UM@ C 5 C <6=]3Y=]7 F < Ó 3Y< GHC × KMI = RMC�InF UW=]7T5�7g8 C V
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7TVM= R = FÃG�C @T7T5�7T= C Vß= F 3 GHF�K =
ó í8ö¼J E�PLC�Ó6Ù
æ F8Ó�F 58UM3 ILC = R 7 P U C�I × F�I 583�< Ó�C Ö
7T= R 3�V C VM7 Ó 3Y= C VÃUM3 I 3Y@:@ C @k583 ÓBR 7:< C`D Ö C U ILC�PLC <6=

Ò(F <6Õ C�I�PLC�Ó�F 5�5 K <M7 Ó 3Y=]7 F <úU C�I × FYI 583Y< Ó�C"F <ß= RMCXÞ�éMÒ(ë�E/C Vº583 ÓBR 7:< C 7:<ßøÅ7 Ü�KMILChfHÙ
2)3�= C < Ó Ô F ×(3 ILF�K <MV f / c PLC�Ó`D 3Y<MV G 3�<MVWÖ
7:VM= RÃF × / í�ö¼J E�PLC�Ó 7 P 3�=]=�3�7T< C V Ù
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Ú < Q¦Ò Ó @ KMP = C�I�PND ö¼Ô I 7:< C = G 3 PLC V Ó�F 585 K <W7 Ó 3�=]7 F < P Ô P = C 5 P î PLKMÓBR 3 P øÅö ò n ô D
Ö R 7 ÓBR Ö�3 P8F < C�F ×�= RMC�C 3 I @T7 C�P =�ñ�U ILF Õ`7TV C 3ú5 KMÓBR÷R 7 Ü�RMC�I U C�I × FYI 583Y< Ó�C�Ó�F 5�UW3 ILC V
Ö
7:= R�F�KMI�P Ö
7T= ÓBRMC VÃèS= RWC�I < C =�7T58UM@ C 5 C <6=]3Y=]7 F < Ù
Ú < C�F ×Å= RMC ×Ø3 P = C�P = D × FYI/C 463Y5�UW@ C6D 7 P
J ëxQ òTó íYô D Ö R 7 ÓBR8PLK UMU F�I = P 3�@ C�PLP = R 3�< / c PLC�Ó6Ù @:3Y= C < Ó Ô D 3�<MV ó ìYí�ö¼J E�PLC�Ó?G 3�<WVMÖ
7:VW= R
Ù
é;FHD Ö R 7:@ C 7T=)7 P(P =�7:@T@�7T58U FYI =�3�<6=)= F = I Ô�7T58U ILF Õ`7T< Ü = RMC U C�I × F�I 583�< Ó�C�F <�= RMCSÓ�F 585 F VW7:=xÔ
R 3 I VMÖ�3 ILC`D 7T=S7 P Ö F�I = R Ö R 7T@ C 3 P 967T< Ü Ö RMC = RMC�I = R 7 P�G 7 Ü 3¿VM7 P UM3 I 7:=xÔ�7T< Ó�F 5�5 K <M7 Ó 3Y=]7 F <
U C�I × FYI 583�< Ó�C
ILC <MV C�I�P UW3 I 3�@T@ C @M3�UMUW@:7 Ó 3Y=]7 F < P 7T<M× C 3 P 7 G @ C`Ù æ F 3Y< P Ö C�I = R 7 P ! KMC�P =�7 F < D Ö C
= KMI <Ã= F 3 P = K VMÔ F ×
38× K @T@Tá F C V Ü�C VÃ3�UMUM@T7 Ó 3�=�7 F < Ù

o prqÅÌ�qsC�C�=	CNt1Í�C�=eÐkÏ(Cuq(Ìwvyx�Ê�qsz ÑiÐD>	{}|A~wt�v
ö F @ C�Ó�K @:3 I VMÔ6<M3Y5�7 Ó�P U ILF�Ü�I 3�5 P
P 7:5 K @T3�= C = RMC 5 F =]7 F < P�F ×Å5 F @ C�Ó�K @ C�P/G Ô ILC U C 3Y= C VW@:Ô
Ó�F 58U K =]7T< Ü = RWC × F�ILÓ�C�PnF <83�@T@W= RMC 3Y= F 5 P 3Y<MV8< K 5 C�I 7 Ó 3�@T@:Ô-7:<6= C�Ü�I 3�=�7:< Ü = RMC�C ! K 3�=]7 F < P
F ×S5 F =]7 F < ÙÅÚ�KMI�KMPLC�ILP 3 ILC 7T<6= C�ILC�P = C V 7T< KMP 7T< Ü 5 F @ C�Ó�K @:3 I VWÔ`<W3�587 Ó�P�P 7T5 K @T3�=�7 F < = F
P = K VMÔ�= RMC�GHC�R 3NÕ67 F�IÅF × G 7 F6ÓBRMC 587 Ó 3�@T@TÔ P 7 Ü <M7:Ý Ó 3�<6=Å5 F @ C�Ó�K @ C�P�P�KWÓBR 3 P U ILF = C 7T< P;D 5 C 5�á
GMI 3Y< C�P 3Y<MV ð ) Þ�Ù æ�Ô6UM7 Ó 3�@ P 7:5 K @T3�=]7 F < P 3 I�C?Ó�F 58U FYP�C V F × F < C = RMFYKMP 3Y<MV�= F�F < C?R6K <Má
V I�C VÃ= RMFYKMP 3Y<MVÃ3�= F 5 P;D 3�<MV ILC ! K 7 I�C�P 7:5 K @:3Y=]7 F <�=]7T5 C�P/F × R6K <WV I�C V P�F ×
UM7 Ó�FYP�C�Ó�F <MV PNÙ
é 7:< Ó�C = RMC < K 5 C�I 7 Ó 3�@ ÓBR 3 I 3 Ó = C�I 7 P =]7 Ó�PÅF × PLKMÓBR8P 7T5 K @:3Y=]7 F < P 583�<WVM3�= C =]7T5 C�P = C U P¤F ×¨= RWC
F�I V C�I?F × F < C × C 5�= FYP�C�Ó�F <MV D 3 Ó�F 58UM@ C = C�P 7T5 K @T3�=�7 F < ILC ! K 7 ILC�P?P�C Õ C�I 3Y@ R6K <MV I�C VX= RMF�K á
P 3Y<MV÷=]7T5 C�P = C U PNÙ è¤3 ÓBR =]7T5 C�P = C U ILC ! K 7 I�C�P�P�C Õ C�I 3Y@ Ò(Q¤ï á P�C�Ó�F <MV P�F × Ó�F 58U K =]3Y=]7 F < D
P�FÃPLC ! KMC <6=�7:3Y@ P 7T5 K @T3�=�7 F < P Ö F�K @TV I�C ! K 7 ILC Ö C�C 9 P�F�I 5 F <6= RWP = FÃÓ�F 58UM@ C = C6Ù¨Q 3 I 3�@T@ C @
P 7T5 K @T3�=�7 F <ß7 P 3�@T5 F�P =¿583�<MVW3�= FYI Ôå× F�I-P�KWÓBRßP 7T5 K @T3�=�7 F < PNDkGMK =�UM3 I 3Y@:@ C @T798�7:< Ü = RMC 7:<Má
= C�ÜYI 3Y=]7 F <ß3Y@ ÜYF�I 7:= R 5�7 P-Ó�F 58UM@T7 Ó 3�= C V P 7:< Ó�C"C 3 ÓBR =�7:5 C�P = C Uº5 KWP = G�CXÓ�F 58UM@ C = C V F <
C Õ C�I Ô[U I�F6Ó�C�PLP�FYI
G�C × F�ILC = RMC < C 46=�=]7T5 C�P = C U Ó 3�< GHC�Ü 7:< Ù æ RMC�ILC × FYI�C6D`C��8Ó 7 C <6=�UW3 I 3�@T@ C @
P 7T5 K @T3�=�7 F < I�C ! K 7 ILC�P UM3 I 3Y@:@ C @T7g8�7T< Ü8F U C�I 3�=]7 F < P Ö
7:= R 7:<�3 P 7T< Ü @ C =]7T5 C�P = C U�Ö R 7 ÓBRÃF <W@:Ô
I�C ! K 7 ILC�P 38× C Ö P�C�Ó�F <MV P = F�Ó�F 58U K = C�P�C ! KWC <6=]7T3�@T@:Ô Ù

) Þ ö ð 7 P 3¦UW3 I 3�@T@ C @`5 F @ C�Ó�K @T3 I VMÔ6<M3Y587 Ó�P U I�FYÜ�I 3�5 D V C�P 7 Ü < C V�= F�GHC
PLÓ 3�@T3 G @ C ò + ô Ù
ë =�7 P 7T5�UW@ C 5 C <6= C V KMP 7T< Ü´Ò(R 3 I 5���� ò e°ôS3Y<MV Ò(F <6Õ C�ILP�C6ÙHë = KMPLC�P 3 Ü�ÜYI�C�P�P 7:Õ C UM3 I 3�@Tá



@ C @:7g8�3Y=]7 F < P = I 3�= C�Ü 7 C�PND 3�<WV¼3�< FYG \ C�Ó =]á G 3 PLC VÃ@ F 3�V G 3�@T3�< Ó 7:< Ü[P = I 3Y= C�Ü Ô[= R 3�= I�C @:7 C�P�F <
I�K <Wá�=�7:5 C 5 C 3 PLKMI�C 5 C <6= P × F�I 3 Ó�Ó�KMI 3Y= C¼ILC 583YUMUM7T< ÜºF × FYG \ C�Ó = PNÙ ) Þ ö ð 7 P 3 I�C @:3Yá
=]7TÕ C @TÔ�7 ILILC�Ü�K @:3 I U ILF�Ü�I 3�5 D Ö
7:= R = RWF�KMP 3�<MV P)F × Ó�F < Ó�KMILI�C <6= F�G \ C�Ó = P;D�C 3 ÓBR¿I�C U ILC�PLC <6=]7T< Ü
Ö
7:V C @:Ô-VM7 õ�C�I�C <`= Ó�F 58U K =�3�=�7 F <M3�@M@ F 3YV D 3�<WV�Ö
7T= R8Ó�F 58UM@ C 4 Ó�F 585 K <M7 Ó 3�=�7 F <-UM3Y=]= C�I < P;Ù
ë =�7 P?F < C¦F ×)= RMC ×Ø3 P = C�P =�U ILF V KMÓ =�7 F <Má ! K 3�@T7:=xÔ8UM3 I 3Y@:@ C @H5 F @ C�Ó�K @:3 I VMÔ6<M3Y587 Ó�P U I�FYÜ�I 3�5 D
3�<MV PLC Õ C�I 3Y@ PLÓ 7 C <6=�7:Ý Ó�P 7T5 K @T3�=�7 F < P = K VW7 C�P"F × G 7 F 5 F @ C�Ó�K @ C�P8R 3NÕ CÃGHC�C < Ó�F <MV KWÓ = C V
KMP 7T< Ü 7T= Ù ) Þ ö ð I�C @:7 C�P¤F <�= RWC 5 C�PLP 3 Ü�C á�V I 7TÕ C < Ó�F 585 K <M7 Ó 3Y=]7 F <85 F V C @HU ILF Õ`7TV C V G Ô
Ò(F <6Õ C�I�PLC = F 3�VW3�UM=�7:Õ C @TÔ F Õ C�I @T3�U Ó�F 5�U K =]3Y=]7 F <ßÖ
7T= RßÓ�F 585 K <M7 Ó 3Y=]7 F < Ùkë =¿3�@ P�FÃKMPLC�P
= RMC 5 K @:=�7:@T7:< Ü�K 3Y@ Ó 3�UM3 G 7T@:7T=]7 C�PÅF × Ò(F <6Õ C�I�PLC = F 7T< Ó�FYI U F�I 3�= C = RWC¤ð¦Q ö¼æ Þ÷Q Z�ö¼á G 3 PLC V
× K @:@Tá C @ C�Ó = I�FYP =�3�=�7 Ó�P @:7 GMI 3 I Ô�× I�F 5 ð�K 9 C�ï <W7:Õ C�ILP 7T=xÔ ò:óYó ô Ù
æ RMC"Ó�KWI�ILC <6=¿Õ C�ILP 7 F < F ×�) Þ ö ð 7 P-F UM=�7:587g8 C Vº= F¼ILK < C
�8Ó 7 C <6=]@TÔ F <ßV C VW7 Ó 3�= C V

UM3 I 3�@T@ C @/583 ÓBR 7:< C�P;Ù æ R 7 PÃI�C ! K 7 ILC V F UM=]7T58798�7:< Ü = RWCâÓ�F 585 K <W7 Ó 3�=]7 F < P�F = R 3Y= C 3 ÓBR
=]7T5 C�P = C U Ó 3�< GHC¿Ó�F 5�UW@ C = C V�7T<�@ C�PLP = R 3Y<�3 P�C�Ó�F <MV F <�583 ÓBR 7T< C�P Ö
7:= R�R6K <MV ILC V P/F ×
U I�F6Ó�C�PLP�FYI�PNÙ æ RMC UM3 I 3�@T@ C @¶5 F @ C�Ó�K @:3 I VMÔ6<M3�587 Ó�P 3Y@ ÜYF�I 7:= R 5 R 3 P = RMC × F @:@ F Ö
7T< Ü�F�K =�@:7T< C#"
ó Ù¤ð 7 P = I 7 GMK = C 3�= F 5,U F�P 7:=�7 F < P × I�F 5 F Ö
<M7T< Ü U I�F6Ó�C�P�PLF�ILP = F¦P�C Õ C�I 3�@ F = RMC�I U ILF6Ó�C�P�PLF�ILP
Ö R 7 ÓBR 5 KMP = Ó�F 58U K = C 3�= F 5 × FYI�Ó�C�PNÙ

ì Ù�Ò(F 58U K = C × F�ILÓ�C�P
G 3 PLC V F <�7:< Ó�F 587T< Ü 3�= F 5 U F�P 7:=�7 F < PNÙ
ç Ù¤E�C = KMI <�× FYI�Ó�C�P = F U I�F6Ó�C�P�PLF�ILP Ö R 7 ÓBRÃF Ö
<�= RMFYP�C 3Y= F 5 PNÙ
fHÙ¤ï UHVM3�= C 3�= F 5 U F�P 7T=]7 F < P
G 3 P�C V F <X7T< Ó�F 587:< Ü × FYI�Ó�C�PNÙ
/ Ù¤E�C = KMI <�= F = RMC Ý ILP = P = C U Ù
) Þ ö ð�KMPLC�P 3 R Ô GMI 7:V P UM3Y=]7T3�@ E × F�ILÓ�C V C�Ó�F 58U F�P 7:=�7 F < P�ÓBRMC 5 C`ÙÅÞ = F 5 P 3 ILC < F =

F Ö
< C V G Ô�U ILF6Ó�C�P�PLF�ILP;D�GMK = G Ô F�G \ C�Ó = PnÓ 3Y@:@ C V����Y���
�b�
� D Ö R 7 ÓBR 3 ILC VM7 P = I 7 GMK = C V�3�5 F < Ü
= RMC U I�F6Ó�C�PLP�FYI�PNÙ èS3 ÓBR UM3�= ÓBR 7 P�ILC�P U F < P 7 G @ C × F�I = RWC 3�= F 5 P 7T<º3 Ó�KMG 7 Ó 3Y@ ILC�Ü 7 F < F ×
= RMCÃP 7:5 K @:3Y=]7 F < P UW3 Ó�C6Ù èS3 ÓBR UM3�= ÓBR PLC <MV P�I�C ! KWC�P = P = F 3 P�C = F ×N���Y�(�P����� F�G \ C�Ó = P;D
Ö R 7 ÓBR�Ó�F 58U K = C = RWC × FYI�Ó�C�P?C 4 C�I = C V F <[= RMC 3�= F 5 P�F ×e= R 3�=?UM3�= ÓBRXG Ô F = RMC�I 3Y= F 5 P 7T<
= RMC
P 7:5 K @T3�=]7 F < Ù�ï <M@T7:9 C 7:<83�U KMILC
P UW3�=]7T3�@6V C�Ó�F 5�U F�P 7T=]7 F < P�ÓBRMC 5 C`D 3 Ó�F 58U K = C?FYG \ C�Ó =
5�3NÔ I�C�P 7TV C?F <83�VM7 õ�C�I�C <`=�U I�F6Ó�C�P�PLF�I × ILF 5 7T= P 3 PLP�F6Ó 7T3�= C V-UM3�= ÓBRMC�PND 7:<8Ö R 7 ÓBR8Ó 3 P�C = RWC
3�= F 5 U FYP 7T=]7 F < P × ILF 5 3 I�C 5 F = C UM3Y= ÓBR 3 I�C�P = F�ILC V"7T<�3��P�u�.�������b�K��� Ù æ R 7 P 587:<W7:587g8 C�P
Ó�F 585 K <M7 Ó 3�=�7 F <ú× F�I = RMC"Ó 3 P�C Ö RMC�I�C�PLC Õ C�I 3�@ Ó�F 58U K = C�F�G \ C�Ó = P�F <ß3�U ILF6Ó�C�PLPLF�I 3 ILC
3 Ó�Ó�C�PLP 7T< Ü = RMC UM3�= ÓBR VM3Y=]3P��= RWC 3Y= F 5 U F�P 7:=�7 F < P 3 ILC/PLC <6=S= F = RMC U I�F6Ó�C�P�PLF�ISF <M@TÔ F < Ó�C
U C�I =�7:5 C�P = C U D 3�<MV�= RMC/ILC = KMI < C V�× F�ILÓ�C�P × ILF 5 C 3 ÓBR�Ó�F 58U K = C 3 I�C
Ó�F 5 G 7:< C V"3Y<MV P�C <6=
3 P 3 P 7T< Ü @ C 5 C�PLP 3 Ü�C6Ù
Þ @T@ F Ö
7T< Ü�Ó�F 5�U K = C?F�G \ C�Ó = P = F�ILC�P 7:V C�F <-3Y<6Ô¿U ILF`Ó�C�PLP�FYI;D 7T<MV C U C <MV C <6=�@:Ô F ×HÖ RMC�ILC

7:= P UW3�= ÓBRWC�P?I�C�P 7TV C6D U ILF Õ67:V C�P =xÖ F 7:58U F�I =]3�<6= Ó 3�UW3 G 7T@:7T=]7 C�PNÙ øÅ7 ILP = D ) Þ ö ð,Ó 3�< K =]7T@T798 C
UM3 I 3�@T@ C @)583 ÓBR 7:< C�P Ö
7T= R 5 FYI�C U ILF`Ó�C�PLP�FYI�P = R 3�<âUM3�= ÓBRMC�PNÙ)éNC�Ó�F <MV DWÓ�F 5�U K = C-F�G \ C�Ó = P
Ó 3�< G�C�P�R 7:×Ø= C V 3 I�FYK <MVº= F 3 ÓBR 7 C Õ CXÜ�F6F Vß@ F 3�V G 3Y@:3Y< Ó�C6Ù ) Þ ö ð KWP�C�P 3 I�K <Wá�=�7:5 C`D
5 C 3 PLKMILC 5 C <6=]á G 3 P�C V"@ F 3�V G 3�@T3�< Ó 7:< Ü 3�@ Ü�FYI 7T= R 5 D = R 3�=?5 C 3 P�KMILC�P�RMF Ö�5 KMÓBR[Ó�F 58U K á
=]3�=�7 F <�=]7T5 C�C 3 ÓBR�Ó�F 58U K = C�F�G \ C�Ó = Ó�F < P�K 5 C�P;D 3Y<MV�= RWC <�U C�I 7 F VM7 Ó 3Y@:@TÔ ILC�G 3Y@:3Y< Ó�C�P = RWC
Ó�F 58U K = C�FYG \ C�Ó = P = F 587T<M7T5�7g8 C 7TVM@ C =]7T5 C Ö R 7T@ C-P 7T5 K @:=�3�< C�F�KMP @:Ô�9 C�C UM7T< Ü"Ó�F 585 K <M7:á
Ó 3�=�7 F < F Õ C�ILRMC 3YV P 583�@T@ Ù

) Þ ö ð 7 P 3ÃU ILF V KMÓ =]7 F <Má ! K 3�@T7:=xÔ�3YUMUM@T7 Ó 3�=�7 F < Ó�KWI�ILC <6=]@TÔ GHC 7T< ÜÃKMPLC Vå× F�I�PLC Õ C�I 3Y@
P 7T5 K @T3�=�7 F < PNÙ�ë =�7 P × ILC�C @:Ô¿VW7 P = I 7 GWK = C V Ù ö FYI�C V C =]3�7T@ P 3 ILC 3NÕ;3Y7:@T3 G @ C 3�=�= RWC ) Þ ö ð Ö C�G
P 7T= C�" s��#���'�����#�����¤gi^kfegihej°hedkgibYl6h��b�6bkf�b`_`qed°s��6r`_`u`l��Yr6_6u`lSgxs��6uYa Ù



�IHKJ ���¡ £¢¥¤2]�^�_aMP^`OQX�SVWb]
) Þ ö ð�R 3 P 3 ÓBR 7 C Õ C V�7T= P V C�P 7 Ü < Ü�F 3Y@ F × PLÓ 3Y@:3 G @ C U C�I × F�I 5�3Y< Ó�C�F <�@T3 ILÜ�C UW3 I 3�@T@ C @`583Yá
ÓBR 7:< C�PNÙ ø F�I?C 4`3Y58UM@ C6D 7:=
Ô67 C @TV C V�3 P U C�C V K U F × F Õ C�I ó.n í KMP 7:< Ü ìYì�í-U I�F6Ó�C�PLP�FYI�PNÙ è � á
Ó 7 C <6= PLÓ 3Y@:3 G 7T@:7T=xÔ-= F @T3 ILÜ�C < K 5 GHC�ILP¤F ×eU ILF`Ó�C�PLP�FYI�PSI�C ! K 7 ILC V KWP = F-Ó 3 ILC × K @T@:Ô F UM=]7T58798 C
Ó�F 585 K <M7 Ó 3�=�7 F <´UW3�=]= C�I < P 7T< = RMC U ILF�ÜYI 3Y5 Ù æ RMC�P�C�Ó�F 585 K <M7 Ó 3�=�7 F < F UM=]7T58798�3�=]7 F < P
R 3NÕ C�R 3�V�= RMC�K <W7:<6= C <MV C V P 7:V C�C�õ�C�Ó = F ×)U I�F V KWÓ 7T< Ü-ÜYF6F V P U C�C V K U P
F < P 583�@T@ C�I 583Yá
ÓBR 7:< C�P Ö
7:= R"I�C @:3Y=]7TÕ C @:Ô�U F6FYISÓ�F 585 K <M7 Ó 3Y=]7 F <�U C�I × F�I 583�< Ó�C`DNPLKMÓBR 3 P = RMC 2
7:< K 4 E ø�3 P =
èS= RWC�I < C = Ó @ KMP = C�I;Ù
Ú < Ó�C¼Ò(F <6Õ C�ILP�C Ö�3 P U F�I = C Vú= F = RMC"Ó @ KWP = C�IND ) Þ ö ð Ö�3 P U F�I = C V ILC @T3�=�7:Õ C @TÔ C ×Øá

× F�I =]@ C�PLP @TÔ Ù æ
3 G @ C ó PLRMF Ö P = RMC U C�I × FYI 583�< Ó�C�F ×D) Þ ö ð F <"= RWC/Q¦ÒåÓ @ KWP = C�I î f íYí�ö%¦�8
Q�C <6=]7 K 5 ë�ë ñ D 3Y<MV Ó�F 58UM3 ILC�P 7T=�Ö
7:= R 7T= P U C�I × F�I 583�< Ó�C¤F <-=xÖ F V C VW7 Ó 3�= C V-UW3 I 3�@T@ C @`583Yá
ÓBR 7:< C`D = RMC�Ò(I 3NÔ¦æ
ç�è î f / í�ö%¦�8 Þ @:U R 3Hñ¶3Y<MV�= RMCSë <6= C @ Þ�éMÒ(ëkE/C V�î ì�íYí�ö%¦�8 Q�C <6=]7 K 5
QSILF ñ Ù�ð�C�P UW7:= C = RMC 7 ILI�C�Ü�K @T3 I 3Y<MV"VMÔ6<M3Y587 Ó <M3�= KMI�C�F ×k= RMC UW3 I 3�@T@ C @ Ó�F 58U K =]3Y=]7 F < D = RWC
3�VM3YUM=]7TÕ C @ F 3YV G 3�@T3�< Ó 7T< Ü¿P = I 3�= C�Ü 7 C�P 3�<MV�U I 7 F�I 7:=�798 C V PLÓBRMC V K @:7T< Ü = C�ÓBR <W7 ! KMC�P 7T< Ò(F <Wá
Õ C�ILPLC @ C 3�V"= F�P U C�C V K U F ×)3 GHF�K = ó fHÙ e F < ó.+ U I�F6Ó�C�P�PLF�ILPnF ×k= R 7 P V C VM7 Ó 3Y= C V"583 ÓBR 7T< C`Ù
æ RMC"P U C�C V K U KWP 7T< Ü = RWC"Ó @ KMP = C�I 7 P 3 GHF�K = ó ì Ù ì F < ó.+ U ILF6Ó�C�P�PLF�ILP;D 3Y<MV ó ,¨Ù ,�F <åçYì
U I�F6Ó�C�PLP�FYI�PNÙ æ R`KWP;D 7T< P UM7T= C�F ×�= RMC�R6KMÜ�C�Ó�F 585 K <M7 Ó 3�=�7 F <´U C <M3Y@:=xÔ D(F < C 7 P 3 G @ C = F
V C�I 7:Õ C�KMP�C × K @ P U C�C V K U P
F <Ã= R 7 P�Ó @ KWP = C�INÙ
æ RMC�ILC 3 ILC =xÖ F÷P�C UM3 I 3�= CâÓ�F < Ó @ KMP 7 F < P�F < CúÓ 3�< V C�I 7TÕ C × ILF 5 = R 7 P C 46U C�I 7 C < Ó�C`Ù

ø(7 ILP =�@:Ô D 7T=-7 P�Ó @ C 3 I = R 3�=�3Y< C 467 P =�7:< Ü < C =xÖ FYI 9 D < F =�V C�P 7 Ü < C V × F�I UW3 I 3�@T@ C @¤U ILF6Ó�C�P�P á
7:< Ü¨D;Ó 3Y< G�C
KMPLC V8U ILF ÝW=]3 G @:Ô¿× FYI UM3 I 3Y@:@ C @¶3YUMUM@T7 Ó 3�=]7 F < P;Ù æ RMC
PLC�Ó�F <MV ! KMC�P =]7 F <87 P 5 F�ILC
P�KMG =]@ C#" 7 P = RMC 7T<`Õ C�P =]5 C <6=¦7:< C 4`= I 3 Ó�F 5�5 K <M7 Ó 3Y=]7 F < R 3 I VMÖ¤3 I�C Ö FYI = R Ö R 7:@ C $ ê 7TÕ C <
) Þ ö ð U C�I × FYI 583Y< Ó�CåF <�V C VM7 Ó 3Y= C V�UM3 I 3Y@:@ C @�583 ÓBR 7:< C�P;D Ö CâC 46U C�Ó =Ã= RMCßP U C�C V K U
Ö FYK @:V G�C 3 ILF�K <WV"ì n F <"çYì Q è PSKMP 7T< Ü�P U C�Ó 7T3�@T798 C V Ó�F 585 K <M7 Ó 3�=�7 F < R 3 I VMÖ�3 ILC`Ù æ R 7 P
I�C U I�C�P�C <6= P 3 G�FYK =�× FYI =xÔåU C�I�Ó�C <6=�7T< Ó�I�C 3 PLC 7:< U C�I × FYI 583�< Ó�C�F Õ C�I = RMC 2
7:< K 4 Ó @ KMP = C�I
U C�I × FYI 583�< Ó�CÃF <÷ç�ìúU ILF6Ó�C�P�PLF�ILP;Ù æ RMC�Ó�KMI�ILC <6= Ó�FYP = F ×/3YVMVM7T=]7 F <M3Y@ Ó�F 5�5 K <M7 Ó 3Y=]7 F <
R 3 I VMÖ�3 ILC 7 P�GHC =xÖ C�C < ì / = F�f íâU C�ILÓ�C <`= F ×/= RMCÃÓ�FYP = F ×�= RMCÃQ�Ò(P = RMC 5 PLC @TÕ C�PNÙ?é;FHD
3�VMVM7T=]7 F <W3�@ R 3 I VMÖ¤3 I�C 583NÔ G�C 3"Ö F�I = R Ö R 7T@ C 7T<6Õ C�P =�5 C <6= Ù ¦ F Ö C Õ C�I;D6F < ó.+ FYI × C Ö C�I
U I�F6Ó�C�PLP�FYI�PND 3�VMVM7T=]7 F <W3�@ R 3 I VMÖ�3 ILC 7 P�Ó @ C 3 I @:Ô[< F = Ó�F�P = C�õHC�Ó =�7:Õ C`Ù è¤Õ C < F <�çYì8U I�F6Ó�C�P á
P�FYI�PND UM@:3Y<M< C V F UM=]7T58798�3�=]7 F < P Ö
7:@T@k<M3 ILILF Ö�= RMC�Ü 3�U�× KMI = RMC�INÙ`Þ < F = RWC�I 7T5�UW@:7 Ó 3Y=]7 F < F ×
= R 7 P8I�C�P�K @T=�7 P = R 3Y=-3Y@:= RMF�KWÜ�R 7T=-7 P 7:<6= C @:@ C�Ó = K 3Y@:@TÔ ÓBR 3�@T@ C < Ü 7:< Ü = F 7:58U ILF Õ C = RMC�I 3NÖ
Ó�F 585 K <M7 Ó 3�=�7 F < Ó�F�P = D = RMC�C�õHF�I =8Ö
7:@T@�< F =�@ C 3YV´= F 3 Ó�F 585 C < P�KMI 3�= C U C�I × F�I 583�< Ó�C
7:58U ILF Õ C 5 C <6=¤7T< I�C 3�@k3�UWUM@:7 Ó 3Y=]7 F < PNÙ
ø KMI = RMC�I 5 FYI�C6D = RMC8C 4 C�Ó�K =]7 F <å=]7T5 C�P U F 7T<6= FYK =�3�< F = RMC�I 3�VMÕ;3�<6=�3 Ü�C = RMC�Ó @ KWP = C�ILP

R 3NÕ C¤F Õ C�I V C VM7 Ó 3�= C V�5�3 ÓBR 7T< C�PNÙ æ RMC @:3Y= C�P =(U I�F6Ó�C�PLP�FYI = C�ÓBR < F @ FYÜ Ô Ó 3Y< GHC ! K 7 Ó 96@TÔ�7:<Má
= C�ÜYI 3Y= C V�7T<6= F 3 Ó @ KMP = C�I;D Ö RMC�ILC 3 P 3�V C VM7 Ó 3Y= C V�UM3 I 3�@T@ C @¶583 ÓBR 7T< C 7 PnP�F 5 C Ö R 3Y= P @ F Ö C�I
7:<87T< Ó�FYI U F�I 3�=�7:< Ü < C Ö C�I U I�F6Ó�C�PLP�FYI�PNÙ°Þ @:= RMF�KWÜ�R = RMC
Þ8éMÒ(ë(E�C V KMPLC V�= RMC ×Ø3 P = C�P = ë <6= C @
U I�F6Ó�C�PLP�FYI�P 3NÕ;3Y7:@T3 G @ C Ö RMC <[7T=¤Ö�3 P V C�P 7 Ü < C V D = RMC Ô�3 I�C < F Öù@ C�P�P = R 3�< R 3Y@:×)= RMC¦P U C�C V
F × Ó�F 585 F <W@:Ô"3NÕ;3Y7:@T3 G @ C 2)7T< K 4"583 ÓBR 7T< C�PNÙ

§ ~¨;ºÍnÊ?Ë6ÌMÍ2C�C�=)Îª©Q=eÊ/ÐI?(z«q(Ì ¬

ø F�I¦F�KWI 5 F @ C�Ó�K @:3 I VMÔ6<M3Y587 Ó�P U ILF�ÜYI 3Y5 D Ö C�F�GMPLC�I Õ C V�= R 3Y= GHC Ô F <MV¼=xÖ C <6=xÔ�U I�F6Ó�C�P á
P�FYI�PND;C 46= I 3 Ó�F 585 K <M7 Ó 3Y=]7 F < R 3 I VWÖ¤3 I�C�G�C�Ó�F 5 C�PSÓ�F�P = C�õHC�Ó =�7:Õ C`Ù ¦ F Ö C Õ C�I;D Ö C
Ó 3Y<M< F =
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Ü�C < C�I 3�@T798 C = R 7 P-FYGMPLC�I Õ�3Y=]7 F <ú= F 3�@T@S3�UWUM@:7 Ó 3Y=]7 F < Ù æ RMC"Ó�I�FYP�PLF Õ C�I U F 7T<6=�Ö
7T@:@¤V C U C <WV
F <"= RMC�ÓBR 3 I 3 Ó = C�I 7 P =]7 Ó�P¤F ×k= RMC UW3 I =]7 Ó�K @T3 I 3�UMUW@:7 Ó 3Y=]7 F < Ù ö F�ILC�P U C�Ó 7TÝ Ó 3Y@:@TÔ D 7T=¤V C U C <MV P
F <�= RWC�Ó�F 585 K <M7 Ó 3Y=]7 F <Ã@ F 3�V�3Y<MV RMF Ö 7:= P�Ó 3�@ C�P Ö
7T= R = RMC < K 5 GHC�I/F ×ÅU I�F6Ó�C�PLP�FYI�P 7T<
3 Ü 7:Õ C <�3�UMUW@:7 Ó 3Y=]7 F < Ù
æ FXC 463�587T< C = RMC-C�õ�C�Ó = F × Ó�F 585 K <M7 Ó 3�=�7 F <¼U C�I × FYI 583Y< Ó�C¿F < = RMC-F Õ C�I 3�@T@eU C�I × F�I á

5�3Y< Ó�C6D 3Y<MV�7:= PSILC @T3�=�7 F < P�R 7:U8= F = RMC�Ó�F�P = F ×H= RWC/C <6=�7 ILC
P Ô P = C 5 D Ö C/P = K VM7 C V�3 P 7:58UM@ C`D
Ö C @:@Tá Ó�F <6= ILF @T@ C V GHC < ÓBR 583 I 9 Ù æ RMC U I�FYÜ�I 3�5 KWP�C V[× F�I = RWC¦P = K VMÔ87 P?O 3 Ó�FYG 7 I�C @:3Y4`3Y=]7 F <
KMP 7T< Ü 3 ÝMÕ C U F 7:<6= P = C < Ó 7:@ Ù æ RMC VM3Y=]3â× F�I = R 7 P U I�FYÜ�I 3�5�7 P 3 P ! K 3 ILC 3 ILI 3NÔ D Ö R 7 ÓBR
7 P UW3 I =]7T=]7 F < C V�3 Ó�ILF�PLP 3�@T@e= RWC U ILF`Ó�C�PLP�FYI�PNÙ æ R6KMP;D¶C 3 ÓBR U ILF6Ó�C�P�PLF�I 7T= PLC @T× R 3 P 3 P ! K 3 ILC
UM7 C�Ó�C�F ×
= RMC 3 ILI 3NÔ D 3 PLP�K 5�7T< Ü = RWC = F =]3�@)< K 5 GHC�I�F ×
U ILF6Ó�C�P�PLF�ILP 7 P 3 P ! K 3 ILC`Ù`ë < C 3 ÓBR
7:= C�I 3�=]7 F < D 3�U ILF6Ó�C�PLPLF�I¦P�C <MV P = RMC8GHF�K <WVM3 I Ô C @ C 5 C <6= P î C 7T= RMC�I 3 ILF Ö FYI 3 Ó�F @ K 5�<(ñ
= F�C 3 ÓBR < C 7 Ü�R6G�FYI 7T< Ü U ILF6Ó�C�P�PLF�INÙ æ R6KMPND�C 4 Ó�C UW=S× F�I = RWC U ILF6Ó�C�PLPLF�ILPnF <"= RMC¦G�FYK <MVM3 I Ô D
C 3 ÓBR U ILF`Ó�C�PLP�FYI
PLC <WV P 3�<MV ILC�Ó�C 7:Õ C�P × F�KWI 5 C�P�P 3 ÜYC�P 7:< C 3 ÓBR 7T= C�I 3Y=]7 F < Ù�Þ�P = RMC 3�5 FYK <6=
F × Ó�F 58U K =]3�=�7 F <âU C�I U I�F6Ó�C�PLP�FYI 7 P U ILF U F�I =]7 F <M3Y@Å= F = RWC�P 7g8 C�F ×S7T= P UM3 I =�7:=�7 F < D Ö R 7T@ C
= RMC"Ó�F 585 K <M7 Ó 3�=�7 F <å7 P U ILF U F�I =]7 F <W3�@�= F = RMC"P 798 C�F ×?7T= P¿GHF�K <WVM3 I Ô D Ö C�Ó 3Y< Ó�F <6= I�F @
= RMC�Ó�F 58U K =�3�=]7 F <�= F�Ó�F 585 K <M7 Ó 3�=�7 F < I 3�=�7 F�G Ô[Õ;3 I Ô67:< Ü = RWC�P 7g8 C�F ×(= RWC VM3�=�3�3 I�I 3NÔ Ù
æ F¼Ó�F 58UM3 I�C = RMC U C�I × FYI 583�< Ó�C"F ×
= R 7 P U I�FYÜ�I 3�5 F <º3Y<º3 ILÓBR 7T= C�Ó = KMILC Ö
7T= R ×Ø3 P =

Ó�F 585 K <M7 Ó 3�=�7 F < R 3 I VWÖ¤3 I�C6D Ö CXKWP�C V´= RMC × F @T@ F Ö
7T< Ü U I�F6Ó�C V KMILC`Ù øÅ7 I�P = D Ö CÃI 3Y< = RWC
U I�FYÜ�I 3�5 F <-= RMC¿Ò(I 3NÔ�æ
ç�è Ù æ F 3 Ó�Ó�F�K <6=(× F�I VM7 õ�C�I�C < Ó�C�P 7:<�3 GMPLF @ K = C U ILF6Ó�C�P�PLF�I(P U C�C V
G�C =xÖ C�C <¼= RMC æ
çYèÛ3Y<MV¼= RWC 2
7:< K 4 Ó @ KMP = C�I;D Ö C-Ó�F 5�UW3 ILC¿P U C�C V K U P�I 3�= RMC�I = R 3Y< 3 G á
P�F @ K = C8P U C�C V P;Ù æ R6KMPND Ö C 3 ILC 3 PLP�K 587T< Ü = R 3Y= G Ô KWP 7T< Ü 3X5 F�ILC�C 46U C < P 7:Õ C�Ó�F 585 K á
<M7 Ó 3�=�7 F < R 3 I VMÖ¤3 I�C Ö
7T= R 2)7T< K 4 D Ö C Ö FYK @TV GHC 3 G @ C = F 3 ÓBR 7 C Õ C�P U C�C V K U P�P 7T5�7T@T3 I = F
= RMFYP�C�F <º3å=]7 Ü�R =�@:Ô Ó�FYK UM@ C V´5�3 ÓBR 7T< C î æ
ç�è¦ñ Ù æ FåÓ�F 5�UW3 ILC"Ó�FYP =�U C�I × FYI 583Y< Ó�C6D Ö C
< F Ö&UM@ F =¦= RMC�P U C�C V K U P 3 P 3X× K < Ó =]7 F < F × Ó�F�P = Ù ø F�I¦Ó�F < Ó�ILC = C < C�PLPND Ö C 3 P�PLK 5 C = R 3Y=
P U C�Ó 7:3Y@:7g8 C V Ó�F 585 K <W7 Ó 3�=]7 F < R 3 I VMÖ�3 ILC Ö
7T@:@ Ó�F�P =�ÝW×Ø=xÔ¼U C�I�Ó�C <6=�5 F�ILC = R 3�<å= RMC8Ó�F�P =
F × C 3 ÓBR U I�F6Ó�C�P�PLF�I Ö
7T= R�F <M@TÔ Ó�F 5�5 F VM7T=xÔ Ó�F 5�5 K <M7 Ó 3Y=]7 F < PNÙ æ RMC�P U C�C V K U P × F�I?C 3 ÓBR
U I�FYG @ C 5 P 7g8 C 3 ILC UM@ F =]= C V87T<�øÅ7 Ü�KMILC + ÙNE 3�= RMC�I = R 3�<�UM@ F =�=]7T< Ü�P U C�C V K U83 Ü 3�7T< P =Å< K 5�á
G�C�I�F ×
U I�F6Ó�C�PLP�FYI�PND = RMC 46á¥3�467 P?F ×)= RWC�PLC UM@ F = P 7 P ���Y��� D Ö RMC�ILC ���Y���P¹»º¼��½��²�����¾�������Y�.�
¿ ���¾�bÀ7�2½��Y���K�b� Ù ø F�I/C 463�58UM@ C`D = RMC¿Ó�F�P = F ×Å=xÖ F U ILF`Ó�C�PLP�FYI Ö
7:= R�Ó�F 5�5 F VM7T=xÔ Ó�F 585 K á
<M7 Ó 3�=�7 F < P 7 P ì Ù í D 3�<MV�= RMC¿Ó�FYP = F ×Å=xÖ F U ILF6Ó�C�P�PLF�I Ö
7T= R�P U C�Ó 7T3�@T798 C V Ó�F 585 K <W7 Ó 3�=]7 F < P
7 P ç Ù í Ù
ø F�I 3�<"3YUMUM@T7 Ó 3�=]7 F < ÜYI�FYK U�V C�Ó 7:VW7:< Ü�G�C =xÖ C�C < GMK 7T@TVM7:< Ü�Q¦ÒâÓ @ KMP = C�I Ö
7T= R"FYI Ö
7T= R á

F�K =83 R 7 ÜYR á Ó�F�P = Ó�F 585 K <M7 Ó 3�=�7 F < < C =xÖ FYI 9 D)Ó 3Y< Ö C V I 3NÖ 3Y<`Ôß@ C�PLPLF < P × ILF 5 = RWC�PLC
C 46U C�I 7T5 C <6= P $ Ò(F < P 7:V C�I�RWF Ö = RMC U C�I × F�I 583�< Ó�C�F × O 3 Ó�FYG 7 GHC�R 3NÕ C�P 7T<ºøÅ7 Ü�KMILC + 3 P
= RMC < K 5 G�C�I�F ×
U I�F6Ó�C�PLP�FYI�P 7T< Ó�ILC 3 P�C�P;ÙYÞ,P 7:58UM@ C 3�<M3Y@:Ô P 7 P?PLRMF Ö P = R 3�=
× F�I óÁ+ U I�F6Ó�C�P á
P�FYI�PNDMC 3 ÓBR U I�F6Ó�C�P�PLF�I�P�C <MV P 3�<â3NÕ C�I 3 ÜYC�F ×nç�5 C�PLP 3 Ü�C�P U C�I 7:= C�I 3�=�7 F <´î f n 5 C�PLP 3 Ü�C�P
= F =�3�@xñ Ù ø F�I ì / U I�F6Ó�C�PLP�FYI�PND = RMC 3 G�F Õ C 3Y<M3�@TÔ P 7 P�Ü 7TÕ C�P 3�@T5 F�P =�= RMC�P 3�5 C < K 5 GHC�I�F ×
5 C�P�P 3 ÜYC�PND 3�<Ã3NÕ C�I 3 Ü�C�F ×(ç Ù ì�5 C�P�P 3 ÜYC�P U C�I 7T= C�I 3Y=]7 F < î n í�5 C�PLP 3 Ü�C�P = F =]3�@xñ Ù ø FYI = RWC
Ü�I 7:V P/C 463�587T< C V DMC 3 ÓBR 5 C�P�P 3 ÜYC 7 P�F <M@TÔX3�× C Ö R6K <MV ILC V G Ô6= C�P @ F < ÜHÙ & C 9`< F Ö�× ILF 5
= RMCâÓ�F 585 K <M7 Ó 3�=�7 F < P = K VM7 C�P 7:< C 3 I @:7 C�I[P�C�Ó =]7 F < P = R 3�="× FYI = RWC�PLC 5 C�PLP 3 Ü�C�P;D = RMC�Â
Ó�F 58U F < C <6=¦îØU C�I 5 C�PLP 3 Ü�C
Ó�F�P =�ñ)V F 587T<M3�= C�P¤F Õ C�I = RMC(ÃâÓ�F 58U F < C <6=�îØU C�I?G Ô`= C/Ó�F�P =�ñ D
P�F = RMC¼Ó�F 585 K <M7 Ó 3Y=]7 F <÷=]7T5 C 7 P V C = C�I 587:< C V G Ô = RWC < K 5 GHC�I"F ×�5 C�P�P 3 ÜYC�PNÙ ø FYI 3
ÝM4 C V ÜYI 7TV P 798 C = RWC-Ó�F 58U K =�3�=]7 F < P�Ó 3�@ C�P U C�I × C�Ó =]@TÔ�Ö
7:= R = RWC < K 5 G�C�I�F ×�U I�F6Ó�C�PLP�FYI�PNÙ
æ RMC�ILC × FYI�C = RWC�Ó�F 58U K =]3�=�7 F <÷= FúÓ�F 5�5 K <M7 Ó 3Y=]7 F < I 3Y=]7 F V C�Ó�I�C 3 PLC�PND 583Y9`7T< ÜúC 46U C <Má
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P 7TÕ C�Ó�F 585 K <M7 Ó 3Y=]7 F < R 3 I VMÖ�3 ILC 3�5 F�ILC V C�P 7 I 3 G @ C 3�@T= C�I <W3�=]7TÕ C = F @T3 ILÜ�C�I < K 5 GHC�ILP
F ×
U I�F6Ó�C�PLP�FYI�PNÙ
Ò(F < P 7:V C�I 3�@ PLF = RMC = RMILC�C U ILF�G @ C 5 P 798 C�P�PLRMF Ö
<Ã7:<�øÅ7 Ü�KMILC + Ù èS3 ÓBR U ILF�G @ C 5 P 798 C

I�C U I�C�P�C <6= P 3ÃVM7 õ�C�I�C <`=åãw3�UMUW@:7 Ó 3Y=]7 F < ä Ö
7T= R VM7 õ�C�I�C <`= Ó�F 58U K =�3�=�7 F <å= F�Ó�F 5�5 K <M7 Ó 3Yá
=]7 F < I 3�=�7 FYP;ÙHÒ @ C 3 I @TÔ D = RMC¦Ó�ILF�PLPLF Õ C�I U F 7:<6=�V C U C <MV P
F <[= RMC�Ó�F 5�U K =]3Y=]7 F <[= F-Ó�F 585 K á
<M7 Ó 3�=�7 F < I 3�=]7 FHÙ)Þ/P = RMCÃÜ�I 7:V P 7g8 C 7:< Ó�ILC 3 PLC�PND = RMCÃÓ�F 58U K =]3Y=]7 F <´=]7T5 C 7T< Ó�ILC 3 P�C�P;Ù)Þ/P
V C�PLÓ�I 7 GHC Vâ3 GHF Õ C6D = RMC8Ó�F 585 K <M7 Ó 3�=�7 F <¼=]7T5 C × F�I = RMC�P�C8Ü�I 7TV P 7g8 C�P 7 P V C = C�I 587:< C V G Ô
= RMC < K 5 GHC�I/F ×�5 C�PLP 3 Ü�C�PNÙeé 7T< Ó�C = RWC < K 5 GHC�I�F ×�5 C�PLP 3 Ü�C�P 7 P ÝM4 C V�3 P = RMC�ÜYI 7TV P 798 C
ÓBR 3�< ÜYC�PND = RMC
Ó�F 585 K <M7 Ó 3�=�7 F <�=�7:5 C
ILC 583�7T< PnÓ�F < P =]3Y<6= Ù æ RMC�I�C × F�ILC = RMC
P U C�C V F × Ó�F 58á
5 K <M7 Ó 3Y=]7 F < R 3 I VMÖ�3 ILC/GHC�Ó�F 5 C�P 3�@ C�PLP�P 7 Ü <M7TÝ Ó 3Y<`=?×Ø3 Ó = FYI 7:<ÃU ILF�ÜYI 3Y5 U C�I × FYI 583Y< Ó�C6D
3�<MV�= RMC�Ó�I�FYP�PLF Õ C�I U F 7T<6= P�R 7T×Ø= P = F = RWC�I 7 Ü�R = Ù
ë < Ü�C < C�I 3�@ DNF < C 5 KWP = P = K VMÔ RMF Ö÷= RWC < K 5 G�C�ISF ×k5 C�P�P 3 ÜYC�PND�É D 3Y<MV"= RWC < K 5 GHC�I

F × G Ô6= C�PSÓ�F 585 K <M7 Ó 3�= C V8U C�I U ILF6Ó�C�PLPLF�IND.Ê�D Õ;3 I 7 C�P 3 P 3�× K < Ó =]7 F < F ×�= RMC = F =]3Y@M< K 5 GHC�I
F ×)U I�F6Ó�C�P�PLF�ILPSKWP�C V DdËkÙ 2 C = KWP 3 PLP�K 5 C = RMC�P�C�ÓBR 3 I 3 Ó = C�I 7 P =]7 Ó�P 3 I�C¦Ü 7TÕ C < G Ô"× K < Ó =]7 F < P
É î Ë ñ)3�<MV Ê î Ë ñ ILC�P U C�Ó =�7:Õ C @TÔ Ù�Þ @ P�F¨D @ C = ÂÍÌ 3Y<MV ÂPÎ�G�C = RWC U C�I 5 C�PLP 3 Ü�C/Ó�F�P = P?F <[= RWC
Ó�F 585 F VM7T=xÔ�3�<MV P U C�Ó 7T3�@Tá¥U KMI U FYP�C-R 3 I VMÖ�3 ILC�I�C�P U C�Ó =]7TÕ C @TÔ Ù(é 7T587:@T3 I @:Ô D @ C = Ã2Ì 3Y<MV Ã²Î
G�C = RMC U C�I�G Ô6= C�Ó�FYP = F × Ó�F 585 K <M7 Ó 3Y=]7 F < Ù
ø F�I 3�UMUW@:7 Ó 3Y=]7 F < P @:7T9 C�O 3 Ó�F�G 7 D = RMC�Ó�F 58U K =]3�=�7 F < PLÓ 3�@ C�P U C�I × C�Ó =�@:Ô ÙHéNFHD 7:×PÏVÐ¤7 P = RWC

Ó�F 58U K =]3�=�7 F <�=]7T5 C�F < ó U ILF`Ó�C�PLP�FYI�PND = RMC/Ó�F 58U K =�3�=]7 F <�=�7:5 C�F < Ë U I�F6Ó�C�P�PLF�ILP Ö
7T@:@ GHC
ÏµÐ�Ñ ËeÙ
2 C =µÒ GHC = RMC × I 3 Ó =]7 F <W3�@ Ó�F�P = F × Ó�F 585 K <W7 Ó 3�=]7 F < R 3 I VMÖ�3 ILC U C�I U I�F6Ó�C�PLP�FYI;D|PLF = R 3Y=

= RMC-Ó�F 585 K <M7 Ó 3�=�7 F < R 3 I VMÖ�3 ILC�Ó�F�P =�U C�I U ILF`Ó�C�PLP�FYI ¹ÓÒ ¿ î Ó�F�P =
U C�I < F V C ñ Ù
ê 7TÕ C <�3
ÝM4 C V GMK V Ü�C = DYF < C�R 3 P 3 ÓBRWF 7 Ó�C�F × P U C <MVW7:< Ü 7T= F < ËDÌ U I�F6Ó�C�PLP�FYI�PnFYIÍË�Î ¹ Ë	Ì Ñ`î ó �hÒWñ
U I�F6Ó�C�PLP�FYI�P Ö
7:= RÃC 46U C < P 7:Õ C¦Ó�F 585 K <M7 Ó 3�=�7 F < R 3 I VWÖ¤3 I�C6Ù

) F Ö÷= R 3Y=SÖ C 3 ILC�Ó�F 58UM3 I 7T< Ü�C ! K 3Y@ Ó�FYP = Ó�F <WÝ Ü�KMI 3�=�7 F < PND = RMC = F =]3�@H=]7T5 C = F�Ó�F 58á
UM@ C =]7 F < D ÏµÔ4Õ¾Ô4ÖÁ×e× F�I�C 3 ÓBR[Ó 3�< GHC�Ó 3�@ Ó�K @:3Y= C V D 3 P

ÏVÔ4Õ�Ô4ÖÁ× ¹ ÂsÌ ¿ É î Ë	Ì ñD� ÃÍÌ ¿ Ê î ËDÌ ñ	� ÏVÐ
ËDÌ î ó ñ

3�<MV

Ï Ô4Õ�Ô4Ö�× ¹ Â Î ¿ É î Ë Î ñµ� Ã Î ¿ Ê î Ë Î ñD� ÏµÐ
Ë#Î

îØì¨ñ

¹ Â Î ¿ É î Ë Î ñµ� Ã Î ¿ Ê î Ë Î ñD� ÏµÐ;î ó �rÒ�ñ
ËDÌ

îØç¨ñ

è ! K 3�=�7 F < P ó 3Y<MV�ç Ó @ C 3 I @:Ô P�RMF Ö»= RMC = I 3�V C�F�õ 7:<6Õ F @TÕ C V " 3�@T= RMFYKMÜ�R = RMC�Ó�F 585 K á
<M7 Ó 3�=�7 F <"= C�I 5 P î ÂPÎ 3Y<MV Ã²Î = C�I 5 P ñ)3 ILC/P 583�@T@ C�I × F�I = RMC�C 46U C < P 7TÕ C 3 ILÓBR 7T= C�Ó = KMILC`D = RWC
Ó�F 58U K =]3�=�7 F <÷=]7T5 C 583NÔ´7:< Ó�I�C 3 PLCXGHC�Ó 3 KMPLC Ö C�Ó 3�< 3 õHF�I V F <M@TÔ × C Ö C�I U I�F6Ó�C�PLP�FYI�PNÙ
æ RMC 7:58U F�I =]3Y<`=
U F 7T<6=�7 P = R 3Y=�= RWC�P Ö
7T= ÓBR á F Õ C�I?Ó�I 7:=�7 Ó 3�@T@:ÔXV C U C <MV P/F <Ã= RMC <M3�= KMILC�F ×
= RMC × K < Ó =]7 F < P�É î Ë ñ�3Y<MV Ê î Ë ñ D Ö R 7 ÓBRúÓ 3Y< F <M@TÔ G�C�ÓBR 3 I 3 Ó = C�I 798 C Vâ= RMILF�KMÜYRúÓ 3 ILC × K @
3�<M3Y@:Ô P 7 P?F ×(= RWC UM3 I =]7 Ó�K @T3 I 3YUMUM@T7 Ó 3�=]7 F < Ù
ø F�I 3�UMUW@:7 Ó 3Y=]7 F <�Ö RMC�I�C = RMC/Ó�F 58U K =�3�=�7 F <"=]7T5 C 7T= PLC @T×kV F6C�P < F = P�Ó 3�@ C Ö C @:@ D V KMC = F

@ F 3�V 7T5 G 3�@T3�< Ó�C�PNDWÓ�I 7T=]7 Ó 3Y@�UM3�= RâC�õ�C�Ó = P;DHFYI 3�@ Ü�F�I 7T= R 587 Ó-F Õ C�ILRMC 3YV P;D 3Ã5 FYI�C�ILC ÝM< C V
3�<M3Y@:Ô P 7 P 5 KMP = G�C�Ó�F <MV KMÓ = C V[= F V C = C�I 587T< C = RMC�Ó�ILF�PLP�F Õ C�I U F 7T<6= ÙYë < P�KMÓBR[P 7T= K 3Y=]7 F < P
= RMC-Ó�ILF�PLP�F Õ C�I U F 7:<6=�Ö
7:@T@ GHC U KWP�RMC V¼7T<�×Ø3NÕ F�I/F × Ó�F 5�5 K <M7 Ó 3Y=]7 F < R 3 I VMÖ�3 ILC`D V KMC = F
= RMC�R 7 Ü�RWC�I
C��8Ó 7 C < Ó Ô"3Y=]=�3�7T< C V F <�× C Ö C�I U I�F6Ó�C�P�PLF�ILPNÙ
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Þ Q�Ò÷Ó @ KMP = C�I 7 P 7T<MV C�C Vâ3 Ó�F�P =]á C�õHC�Ó =�7:Õ C UM@T3�=�× F�I 5 × F�I UM3 I 3�@T@ C @(3�UMUM@T7 Ó 3�=�7 F < PNÙ ¦ F Ö
á
C Õ C�I;D = RMC ! KMC�P =�7 F < F ×�Ö RMC = RMC�I = F¼KWP�C�P U C�Ó 7T3�@Tá�U KMI U F�PLC�Ó�F 585 K <M7 Ó 3Y=]7 F < R 3 I VMÖ�3 ILC
î PLKMÓBR 3 P ö¼Ô I 7T< C =;ñ-= KMI < PÃF�K =Ã= F GHCúP�F 5 C Ö R 3Y= Ó�F 58UM@ C 4 Ù�Ú�KMIÃC 46U C�I 7 C < Ó�C Ö
7:= R
) Þ ö ð8D 3XU I�F V KWÓ =]7 F <Wá ! K 3Y@:7T=xÔX5 F @ C�Ó�K @T3 I VMÔ6<M3�587 Ó�P U ILF�Ü�I 3�5 D V C 5 F < P = I 3Y= C V = R 3Y=
Ó�F 585 F VM7T=xÔ R 3 I VMÖ�3 ILC î PLKMÓBR 3 P�P Ö
7T= ÓBRWC V ó í�íYö G�E�PLC�Ó øW3 P =¦èS= RMC�I < C =;ñn7 P 3�V C ! K 3�= C
= F U I�F Õ67TV C¼Ü�F6F V P U C�C V K U PXK UÛ= F óÁ+ U ILF6Ó�C�PLPLF�ILP;ÙÅÞ @:= RMF�KWÜ�R = RMC P U C�C V K U F <�çYì
U I�F6Ó�C�PLP�FYI�P Ö¤3 P 3 ILF�K <WV[ì�í8Ö
7T= R = RWC�Ó @ KMP = C�IND 3 P
Ó�F 58UM3 ILC V�Ö
7T= R ì n F <�38V C VW7 Ó 3�= C V
UM3 I 3�@T@ C @�583 ÓBR 7:< C`DYF < C 5 KWP =�=]3Y9 C = RMC¦Ó�FYP = F ×e3YVMVM7T=]7 F <M3Y@ Ó�F 585 K <M7 Ó 3�=�7 F < R 3 I VMÖ�3 ILC
7:<6= F 3 Ó�Ó�FYK <6= Ù & CÃPLRMF Ö C Vº3 P 7T58UM@ C 5 C = RMF V´× FYI�Ó�F�P =]á¥U C�I × FYI 583Y< Ó�C 3Y<M3�@TÔ P 7 P = R 3Y=
Ó 3�< GHC�KMPLC V�= F V C�Ó 7:V C Ö RMC = RMC�I = F�Ü�F × FYInR 7 Ü�R á Ó�FYP = Ó�F 585 K <W7 Ó 3�=]7 F < R 3 I VMÖ�3 ILC`Ù æ RWC
Ó�ILF�PLP�F Õ C�I U F 7:<6= GHC Ô F <MV8Ö R 7 ÓBR 7T= GHC�Ó�F 5 C�P U I�F ÝM=]3 G @ C = F V C UM@ F Ô PLKMÓBR8R 3 I VMÖ�3 ILC Ö¤3 P
P�C�C <[= F V C U C <MV F < P U C�Ó 7TÝ Ó¦Ó�F 5�5 K <M7 Ó 3Y=]7 F <Má I�C @:3Y= C V ÓBR 3 I 3 Ó = C�I 7 P =�7 Ó�PSF ×)= RMC 3�UMUW@:7 Ó 3Yá
=]7 F < Ù�Ú < Ó�C = RMC/Ó�F 585 K <W7 Ó 3�=]7 F < PLÓ 3Y@:7T< Ü�GHC�R 3NÕ67 F�I�F ×¨= RMC 3�UWUM@:7 Ó 3Y=]7 F <�7 PnK <MV C�ILP = F`F V D
F < C¦Ó 3Y< P 7T58UM@TÔ�UM@ KWÜ 7T<[= RMC 3YUMU ILF U I 7T3�= C Õ�3Y@ KWC�P 7:< C 46U ILC�PLP 7 F < PSÜ 7TÕ C <"7T<[= RWC UM3YU C�I;D
= F V C = C�I 587:< C Ö R 7 ÓBRÃÓ�F <MÝ ÜYKMI 3Y=]7 F <XÖ
7:@T@ GHC 3�UMU ILF U I 7T3�= C × F�I 3 Ü 7:Õ C < GMK V ÜYC = Ù
é;KMÓ�Ó�C�PLP 3�=�=]3�7T< C V G Ô¼= RMC�Þ Õ;3�@ F <úU ILF \ C�Ó = ò:ó f ô D Ö
7:= R 3 Ó @ KWP = C�I¿F × Þ @TU R 3�Ö F�I 96á

P =�3�=]7 F < P�Ó�F <W< C�Ó = C V G Ô I�C @:3Y=]7TÕ C @:Ôß7T< C 46U C < P 7TÕ C øW3 P =8èS= RMC�I < C = D 7T<MVM7 Ó 3�= C�P = R 3�=�× FYI
P�C Õ C�I 3�@63YUMUM@T7 Ó 3�=]7 F < PnF < C 583NÔ GHC 3 G @ C = F�G�C < C ÝM= G Ô KMP 7:< Ü�Ó�F 585 F VM7:=xÔ Ó�F 5�5 K <M7 Ó 3Yá
=]7 F < R 3 I VMÖ�3 ILC`ÙHÚ × Ó�F�KMILPLC`D Ö
7:= R = RMC�C 5 C�I�ÜYC < Ó�C�F ×
Z ë¤Þ�I�ÓBR 7:= C�Ó = KMILC¦P =]3Y<MVM3 I V D 3Y<MV
I�C�P�K @T= P�PLKMÓBR 3 P = RMFYP�C U ILC�PLC <6= C V 7T<â= R 7 P UW3�U C�INDWÓ�F�K UW@ C V Ö
7T= RåÜ�ILF Ö
7:< Ü U F U K @T3 I 7:=xÔ
F × Ó @ KMP = C�ILP;D = RMC�Ó�FYP = F × P U C�Ó 7T3�@�U KWI U F�PLC�R 3 I VMÖ�3 ILC 7T= PLC @T×?5�3NÔ V I�F U PLKMGMP =]3Y<6=]7T3�@T@:Ô Ù
¦ F Ö C Õ C�I;D = R 7 P Ö
7T@:@ G�C¼FYõ�PLC = G Ô × KMI = RMC�I"ILC V KMÓ =]7 F < P 7:<ù587 Ó�ILF U ILF6Ó�C�P�PLF�I8Ó�FYP = P;Ù�Þ
Ó 3 ILC × K @ Ó�F�P =?3�<M3Y@:Ô P 7 P 583NÔ P =]7T@:@ G�C < C�C V C VÃ7:<Ã= RWC × K = KMILC`Ù
æ RMC¿Ò(F <6Õ C�I�PLCSP Ô P = C 5&7T= PLC @T×W7 P < C�K = I 3�@¶Ö
7T= R�I�C�P U C�Ó =(= F�Ó�F 585 K <M7 Ó 3�=�7 F <-= C�ÓBR < F @Tá

F�Ü Ô ÙÅÒ(F <6Õ C�I�PLC¿ILK < P�F <å3�@T5 F�P =�3Y@:@Å3NÕ;3�7T@:3 G @ C�Ó�F 585 K <M7 Ó 3Y=]7 F < R 3 I VMÖ�3 ILC`D 7:< Ó @ K VM7:< Ü
Þ æ
ö D�P�R 3 I�C V¼èS= RMC�I < C = DWP Ö
7T= ÓBRMC V¼èS= RMC�I < C = D 3�<MV ö¼Ô I 7T< C = Ù
éNFHD U ILF�Ü�I 3�5 P Ö I 7T=]= C <
KMP 7T< Ü¼Ò(F <6Õ C�ILP�C Ö
7:@T@ GHC 3 G @ C = F8C 46UM@ F 7T=
3�<6Ô C 5 C�ILÜ 7T< Ü = C�ÓBR < F @ F�Ü Ô Ù

Ù ~ùÐI¬�Ê�ÍVÚ�C�=eÎ(Û�=	zÓ=)Ê�Ë�>

æ RMC/Ó�F 58U K = C�I =]7T5 C × F�I = RWC U C�I × F�I 5�3Y< Ó�C�Ó�F 5�UW3 I 7 PLF < PSF <"= RMC�Þ8éMÒ(ë�E�C V[Ö�3 P U I�F á
Õ`7TV C V G Ôâ= RMCúÒ(C <6= C�I × F�IÃé 7:5 K @T3�=]7 F < F × Þ VMÕ;3Y< Ó�C V E�F6Ó 9 C = P 3Y=�= RMC[ï <M7:Õ C�ILP 7T=xÔ F ×
ë @:@T7:< F 7 P 3Y= ï�I�G 3Y<M3�á Ò(R 3Y5�UW3�7 Ü < D 3Y<MV[= RMC¦Þ/Ó�Ó�C @ C�I 3�= C V é = I 3Y= C�Ü 7 Ó�Ò(F 58U K =]7T< Ü�ë <M7T=]7T3�á
=]7TÕ C?F ×�= RMC
ð¦C UM3 I =�5 C <6= F ×Wè¤< C�ILÜ Ô Ù æ RMC æ
ç�èå=]7T5 C Ö¤3 P U I�F Õ67TV C V G Ô�= RMC
Q 7:=�= PLGMKMILÜ�R
é;K U C�ILÓ�F 58U K =]7T< Ü Ò(C <6= C�I;Ù

Ü =µÝ¾=)Ì�=eÊ/ÐD=µ>
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