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lN0I·?·VkK.§2K7=m�2
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q3,�po,/.69V032�q3,Ç²�:;0<7uW*ºCp=.10�WMkn2`¼ l=2�q3,�mK0U9�k$2>9C´Jµo0wLA2/7©9�,K7�9C´Jµ�2�H=.M:Nµopo2�L\²�,K7=´Jµ�,/032K7J9Cl=2�m�: [ kJW10w:;7�Ä
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	?²S,K.1H=0I7�,>µ=¹oLP¸ W§,>ho:=0I.Ë´Jµ�¶Iµo7=2 l=2JWËWM:Nµo.Mm�2JW l=2
lN0I·?·VkK.§2K7J9V032/q�WGl=2 po:Nµ=ho:=0I.f2K7J9V.§2 l=2�WPH=.M:�µopo2�WP0I7J9�2K.§l=kKpo2K7=l=,/7J9MWPp=.M:Nh=032/7J9Ôl=2 qw2>µo.flN0I·?·VkK.M2K7�9V032Kq
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WV»oW69�ÈK²�28l=2`.§kKHNµoq3,>9V03:=7uW�WM:omK03,Kq32�W�k�m�:=7=:=²*03m�:o41,K·?·V2nm>9V0Uho2�WvÄ

D�2�ºr9�2K.�.10U9�:=0I.M2$l=2�qb¶�kK²C0IH=.Mk`¼ 2�W69Cl=:=7=m�·V:=7=l=k©WVµo.�l=2>µ=¹�p=.10I7�mK0Ipo2JW_qI0wkJWC2K7J9V.M2Ç2>µ=¹�Ó�q?¶Iµo7 WM2
.MkK·VÈ/.M2r,vµ
²S,K0I7J9V0w2K7�2>9T¸`q3Û ,�m>9V0jho,>9V03:=7�l=2JWT.M2JWiW§:�µo.§m�2JW\WV»N²_Ão:=qI03´Jµ�2JW�7�k�m�2JWXWM,K0<.M2JW�¸`q3,8mn:;7oW69V0U9?µ=9V03:=7�l=Û µo7
2JW�po,�m�2�m�:=²*²rµo7 ��qb¶�,>µ=9V.§2�.M2Kpo:¥WM2�W6µo.¦q3,�7�kKHo:um/03,>9V03:=7$l=Û µo7�2�7=:=.1²�,v9V0Uh=0U9�k�0I7uWV9V0U9?µ=9V03:=7N7�2KqIq32�²*0I7N0<²�,Kq32
2>9T,�m�mn2KpN9�,>Ã=qw2`po:�µo.�9�:Nµ�WvÄ

Z\[ ,�´Jµ�2"h�0IqIq3,/Ho2×l=2K²�2>µo.§2×2K7=mn:;.M2-q32×m�2K7�9V.M2×l=2ØqwkKH=0U9V0I²�,v9V03:;7 l=2Øq3Û 0I²*²C0IH=.M,>9V03:=7G2v9�q32 qI032>µ
²�,6Æ§2>µo.Îl=2'po:;qw,K.10�W§,>9V03:=7&l=2JW ,�m>9V0jh=0U9�kJWÎWM:omK03,/q32JWfqI03k�2JW ,>µ=¹ p=.M:om�2JWiWVµ�WGl=2 ho,�4�2>9�4gh=0w2K7J9XÄ Z 2>9?9�2
lN0I²�2/7uW10w:;7�lJµ qw:um�,/q\,Kp=po,/.M,*)Á9 m�:;²C²�2!·V:=7=l=,/²�2K7J9�,/q32!po,/.Mm�2Ç´Jµ�2!q32
h=0<qIq3,KHo2�.M2>9�:N9�,KqI0�W§2�¸
qw,
·V:;0�W£q32JW
lN0�W�po2K.iW10w:;7oW�·V,K²C0IqI03,Kqw2JW 2v9�q32Í²S:;²�2/7J9�l=2JW�.M2K7�m�:=7J9V.M2JWtÄ Z 2>9?9�2¡l=:Nµ=Ã=q32f,K.69V03mvµoq3,>9V03:=7Îl=Û µo7¡9�2K²*p¥W
W1poknmK0I·?03´Jµ�2 2>9Ql=Û µo7P2JW�po,�m�2©µo70Uho2K.XWM2Kq¦q32(h;:�µ�2�¸(µo7=2�,�l=,KpN9�,>9V0w:;7-po2K.1²�,/7=2K7�9�2�l=,K7oW�W§:;7-.MÑ=q32�l=2
Ho,K.M,/7J9Ôl=2 qwÛ 0wl=2K7J9V0U9�knL©q3:om�,Kq32Î²�,K0�WÔ,>µ�WiW�0$7=,>9V0w:;7�,Kq32�L�2K7Ì.M2Kpo:Nµ�WiWM,/7J9-q3Û ,KqU9�2/.17=,>9V0jho2 l=Û 0I7�9�kKH=.M,>9V03:=7
p=.M:=po:ÚW§k�2`po,K.�q32�W�po,>»oW�l=Û ,�m�m>µ�2/0Iq?Ä
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c*7 9�2Kq¦p=.10I7=m/0Ipo2�ÆM:Nµ�2"WVµo.
p=qUµ�W�032>µo.iW�p=q3,K7oWvÄ�D�Û 2JW�po,�m�2(h�0IqIq3,/Ho2�:;0]WML8l=Û ,>Ão:=.Ml=L8,JWXW6µo²�2�µo7 .MÑ=q32
l=k>9�2K.�²*0I7=,/7J9_l=,/7uW_q3,Çm�:;7·?0IHNµo.M,>9V0w:;7�l=2JW_mn:;7�lJµo0U9�2JWML�l=,K7oW8q3Û k>9�,>Ã�qI0�WiW§2K²�2K7�9£l=2JW8.M2Kqw,>9V03:=7uW_2>9£l=,K7oW8q3,
·V:=.1²�,>9V03:=7 2>9 q32 ²�,K0I7�9V032K7 l=2 q3Û 03l=2K7�9V0U9�kËm�:=qIq32�m>9V0jho2NÄÇB1q�l=:;0U9 Ho,K.Ml=2/.ML$po:�µo.Pmn2Kq3,�L�µo7'po:Nµ=ho:=0I.
l=Û ,>9?9V.M,�mv9V03:;7GWVµo.!9�:Nµ�W�2>9Ç,JWXWM:omK032K.Çq32JWÇ²�2/²rÃ=.M2�W�po:Nµo.�mK.Mk�2K.Çq3Û 2JW�po,�m�2 p=.10Uhok l=2�qw,�º�m�:=qIq32�m>9V0jh=0U9�k
h=0<qIq3,KHo2�:=0�W§2`¼¥Ä Z 2>9?9�2r:=.1Ho,K70�WM,v9V03:;7�m�:=7=mn2K.69�k�2_lJµ�q3:om�,Kqo·V,K0U9�lJµ
h�0IqIq3,KHo2`µo7�2JW1po,nm�2rmn:;7oW69V.6µo0U9Tpo,K.�m�2>µ=¹
´Jµo0oq32 p=.§,>9V03´Jµ�2K7�9�L¥m�28´Jµo0=7=Û 2>¹;mKqUµ=9Tk>h�03l=2K²*²�2/7J9�po,JW�q32�W�9�2K7uW�03:=7uWML=q32JWT²�,Kq32K7�9�2K7=lJµ�W§L;qw2JW=ÆM,Kqw:�µ�W�032JW�´Jµo0
po2>µ=h;2K7J9�:;p=po:¥WM2/.\q32JW�h=0IqIqw,KHo2�:=0�W�Ï 2>9�´Jµo0�WM:=7J9sWM:Nµ=ho2/7J9�,>h�0UhokJW�po,K.\q32�W\·V:=.69?µo7=2JW�lN0Uho2/.iWM2JW�,�m�´Jµo0�W§2JW
l=,K7oW�q3Û kK²*0IH=.§,>9V03:=7¥Ä
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D�,r·V,�É�:=7�mn:;7�mK.MÈ>9�2*l=:=7J9�qw2JWs,�mv9�2>µo.iW`W§:um/03,>µ=¹
9V.§,�m�2K7�9�q32JW\q<0I²*0U9�2JW�l=2 qw2>µo.iW�,Kp=po,K.69�2/7=,K7�m�2JWMLoq32JW
l=kKp=q3,nm�2K7J9©2>9$qw2JW�7=kKHo:omK032/7J9�WM2Kq3:=7Gq32JW�m/0I.Mm�:=7uWV9�,K7=m�2�W�2>9$qw2JW�m�:=7J9�2>¹9�2JW�l=,K7uW�qw2JWM´Jµ�2Kq]W�0Iq�W WM:=7J9
2K7Ho,KHokJWÇWM2(9V.§:�µ=h;2©0IqIqjµ�W69V.Mk�2�po,K.
qw2JW�,/p=p=.M:um [ 2JWQl=2(9�2K.�.M,K0I7 ´Jµ�2©7�:�µ�W�,>h;:;7oW�p=.MkJW§2K7J9�k�2�WML`2/7 q32JW
.MkJWVµo²�,K7�9XÄ Z 2�W8k>9?µ�l=2�W`²�:=7J9V.§2K7J9¦´Jµ�¶Iµo7=2�.MkK·?q32v¹=03:=7©WVµo.`q?¶30I7�9�kKH=.M,>9V03:=7Ç7=2�po2vµ=9`Wt¶�2>¹;2K.Mm�2/.`2/7Çl=2 [ :=.iW
l¥¶Iµo7=2$p=.10�W§2©2/7-m�:;²CpN9�2©l=2�W�.M2Kq3,>9V0w:;7oW�WM:omK03,Kq32�W�,>9?9�,�m [ k�2JW�¸�l=2JW*9�2K.1.�0U9�:;.�03,KqI0U9�k�WvÄ Z 2JWSm�:=7=mKqUµ�W�03:=7uW
²�2>9?9�2/7J9T,>µ�WiW�0o2K7�k>h�03l=2K7�m�2`q?¶]:;.MlN.§28m�:;7oW69V0U9?µ�,/7J9Tl=2JW�0I7�9�2K.M,�mv9V03:;7oWvÄ

e 7Pq32�ho:=0U9Qpo,K.69V03m>µoq<03ÈK.M2K²S2K7J9!l=,K7uWÇq32-m�,JW�l=2JW�RT:;.V9?µoHo,K0�W�2K7×Â�.M,K7�m�2-´Jµo0r7�2ÔW§:;7�98ÆM,K²S,K0�W
m�:=7=m�2/.17=kJWÌpo,K.Ìq32JWËpo:=qI0U9V03´Jµ�2JW W§:um/03,Kq32JW 9�2/.1.10U9�:=.103,Kq<0�WMk�2�WÌF1lN0�W1po:¥W10j9V0I·1W h=0�W§,K7J9 ¸�2K²*po³�m [ 2K.Ëq3,
m�:=7=m�2/7J9V.M,>9V0w:;7�9�2K.1.10U9�:=.103,/q32rl=2�W�0<²*²*0IH=.Mk�W1Y�lJµ�·V,K0U9�L�WM2Kq3:=7�q32JW�lN0I.M2�WML¥l=28q32>µo.�Ão:=7N7�2 0I7�9�kKH=.M,>9V0w:;7�L¥,Kq3:=.iW
´Jµ�2�q32>µo.XW�p=.M,>9V03´Jµ�2�WÇ2>9�q32>µo.iWQ.M2Kp=.MkJW§2K7J9�,v9V03:;7oWÇl=2©qb¶�2JW�po,�m�2$9�2K7=l=2K7�9*ho2/.iW�µo7�2�,>µ=9�:ol=kK·?0I70U9V03:=7×lJµ
H=.M:Nµopo2P´Jµo0�7�¶Á0<7Jho2�W69V0U9�po,JW�po,K.69V0wm>µoqI03ÈK.§2K²�2K7�9$q32Ø9�2K.�.10U9�:=0I.M2×7=,>9V0w:;7�,Kq3L�²S,K0�W�´Jµo0�WM2×.MkK·VÈ/.M2P¸×l=2JW
9�2K.1.�0U9�:;0<.M2JWÇq3:om�,>µ=¹ F6q32-´Jµ�,K.69V032/.$2K7×Â�.§,K7=m�2nLrq32�h=0IqIqw,KHo2Ø,vµGpo,>»oW1YÇpo:=.69�2>µo.iW�l¥¶Iµo7=2 q3,K7NHNµ�2nLrl¥¶Iµo7=2
m>µoqU9?µo.§2�Lul¥¶Iµo7=2rWV»²rÃo:=qI03´Jµ�2NÄ

+-,K0]WsmN¶]2JW69�h�.M,K0�k/Ho,Kq32K²�2/7J9�l¥¶],>µ=9V.M2JW�po:;pNµoq3,v9V03:;7oW�´Jµo0¥m�:=7uWV9V.6µo0�W§2K7J9�l=2JW�2JW1po,�mn2JW�mK0I.Mm>µoqw,>9�:;0<.M2JW
l=,K7oW�q32JW�0I7�9�2K.iW69V0wm�2JW�l=2JW$9�2K.�.10U9�:=0I.M2JW�7�,>9V03:=7=,>µ=¹ 2>9(´Jµo0*7�2Ø·V:;7�m>9V03:=7N7�2K7J9Çpo,JW�²�:=0I7uW(2K7Í9�2K.�²�2JW
l¥¶303l=2K7J9V0<·?03m�,>9V03:=7�2>9Al=2S9�:N9�,KqI0�W§,>9V03:=7$2>¹�0�W69�2/7J9V032Kq<q32NÄ Z ¶�2�W69¦m�2�´Jµ�2�²�:=7J9V.§2SÃ=0w2K7 ��,K.1.�0Uµ�W8¸�p=.M:=po:ÚW£l=2JW
+-,/H [ .Mk>Ã�0I7uW�l=28q3,8.MkKH=03:=7�l=2£+",K.iWM2/0IqIq32NÄ Z ¶]2JWV9�kKHo,Kqw2K²�2K7�9�m�2_´Jµo0u.§2JWiW§:;.69�l=2 qw,£9�2K7�9�,>9V0Uh;28,>ho:=.69�k�28l=2
.Mk [ ,>Ã=0<qI0U9�,>9V03:=7�l¥¶Iµo7=2`Ù�:=7=2`po,vh=0IqIqw:;77=,K0I.§2 [ ,>Ã�0U9�k�2`po,K.�l=2JW � 0U9�,/7uW�l=,K7oW�q3,`pokK.�0Ip [ kK.�0328l=2\a�0wm�2NÄ

±\7�.MkJWVµo²�k�L\q32JW_9�2K.1.10U9�:=0I.M2�W�:Ná-,KH=0�WXWM2K7�98q32�WrH=.§:�µopo2JW89�2K7�l=2K7J9 ¸!p=.§:ulJµo0I.§2Qµo7�2�m�:=7uWV9V.6µ�m>9V03:=7
m�:=qIq32�mv9V0Uho2 l=2�q3,�.§2�m�:=7N7=,/0�WiW§,K7=m�2©Ï µo7�2�,>µ=9�:=.MkK·VkK.§2K7=m�2Ä�a
:Nµ�W
.§26ÆM:=0IH=7=:=7uW�q3¸©qw2JW
.§2K²�,K.M´Jµ�2�W�l=2
½£2K.17�,K.Ml"RT:om [ 2�WM2/q3:;7 qw2JWM´Jµ�2Kq<q32JW�º*q32$H=.M:Nµopo2�2JW69C·V:=7=l=k$po,K.�WM,$p=.M:olJµ�m>9V03:=7-l¥¶wµo7�2$0I7J9�2Kq<qI0IH=0UÃ�0IqI0U9�k
m�:=²*²rµo7�2�Ls2>9Cm�2>9?9�2�0<7J9�2KqIq<0IH=0UÃ=0<qI0U9�k$2JWV9Cl¥¶�,vÃo:=.Ml m�2KqIqw2$´Jµo0`Wv¶],Kp=p=qI0w´Jµ�2$¸(W§:;7�.M,/p=po:;.69 ¸(W§:;7�p=.M:=p=.M2
m�:=7J9�2>¹9�2�LÎmN¶�2�W69�41¸�4�lN0I.M2 ,>µ ²�:=7=l=2 2K7H=q3:NÃo,K7�9�LGl=:;7�9Ëq32 ²S:;7�l=2 ²�,>9�k/.1032Kq 2JW69 µo7 kKq3k/²�2K7J9
0I7�lN0�WiW§:umK0w,>Ã=q32`¼SFgRT:um [ 2�L�¾/¿=¿�
�Ó�¾�Õ�À=YvÄ

d�È�WØqw:;.iW§L!µo7=2Gp=.10�W§2G2K7Ëm�:=²*pN9�2Gl=2JW",K.69V03m>µoqw,>9V03:=7uW-2K7�9V.M2Í9�2K.1.�0U9�:;0<.M2G2>9�p=.M:olJµ�m>9V03:=7Ël=2JW
03l=2K7�9V0I·?03m�,v9V03:;7oWÇ7=:Nµ�W©W§2K²rÃ�q32"0<7J9�kK.M2�WiWM,/7J9�2�po,K.Mmn2 ´Jµ�¶�2Kq<q32 l=k>Ão:Nµ�m [ 2ØW6µo.
µo7=2�.§k�k>ho,/qUµ�,>9V03:=7Pl=2�q3,
lN0I²�2/7uW10w:;7*ºS2>¹=0�WV9�2K7J9V0w2KqIq32`¼�l=2�W�03l=2K7�9V0U9�kJW\W§:umK0w,Kq32JWtÄ

±\7 po,K.69�,/7J9Ìl¥¶Iµo7=2 mK.10U9V03´Jµ�2 l=2 q?¶30I7�9�kKH=.M,>9V03:=7 m�:;²C²�2 po,K.§,�lN0IH=²�2 l=2 qw, 9�:N9�,KqI0]WM,>9V03:=7
0I7oW69V0U9?µ=9V03:=7N7�2KqIq32nLu7=:Nµ�W�,>ho:=7uW�,>Ã;:�µ=9V0�¸ .§k [ ,>Ã�0IqI0U9�2/.�µo7�2r,>µ=9V.§2rm�:=7=mn2KpN9V03:=7
l=2`qb¶Á0I7�9�kKH=.M,>9V0w:;7�Lu´Jµo0¥W§2K.M,K0U9
·?0I7�,Kq32K²�2/7J9�p=qUµ�W�p=.M:um [ 2*l=2rqw,r7=:N9V03:=7�l=2*mK0j9�:�»�2K77=2>9�k 9�2/qIq32*´Jµ�2rqw,rl=kK·?0<7N0U9�R�:om [ 2r2>9�9�2KqIq32_´Jµ�¶]2KqIq32_2JW69
lN0�W§m>µ=9�k�2*po,K. Z ,>9 [ 2K.�0I7=28a�2>ho2>µ"Óuºr½£2K.17�,K.Ml
RT:um [ 2*p=.M:;po:¥WM2Cl=2*m�:=7uW10wl=kK.M2K.\qw,*mK0U9�:N»�2K7N7�2>9�k*m�:=²*²�2
q?¶Iµo7=2�l=2JW`²Sk>9�,Kp [ :=.M2JW£l=2*q3,
WM:omK03,>Ã�0IqI0U9�k�F1l=:=²�,K0<7=2�l=2*q?¶�2v¹=p=.M2JWXW103:=7$WM2/7uW10jÃ=q32KY§L�l=:=7J9�q?¶�2v¹=p=.M2JWXW103:=7�q3,
p=qUµ�W£,�m�m�2�WiW10jÃ=q32�WM2K.M,/0U9¦m�2Kq<q32
lJµ$9�2/.1.10U9�:=0I.M2NÄ Z 2Kqjµo0341mK0�²�2>9�2K7Ç2K·?·V2v9s2K78Æ§2>µ$qb¶�kKqwkK²�2K7�9sl=2*q3,rh=0]W10UÃ�0IqI0U9�kÇÓ
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� q3,*mK0U9�:N»�2K7N7�2>9�kr7�¶�2JWV9�po,JW`W§2>µoq32K²S2K7J9�µo7�2*,�m�m�2/pN9�,>9V03:=7�,>h;:�µ�k�2_²�,K0�W�0I²*²S,>9�kK.1032/qIq32 �o2Kq<q32r2�W69�,vµ�WiW10oq32
po,K.69�,/Ho2�lJµ��=à1Ýsà%����L�mN¶]2JW69�41¸n41lN0I.M2*q32*·V,K0U9�´Jµ�2*q3,
WM:omK03,>Ã�0IqI0U9�k
W§2Ch�0Uho2�¸r9V.M,>h;2K.iW � µo7=2�m�:o46p=.MkJW§2K7=mn2�lJµ
Oo:;0o2v9�l=2`qb¶Á5`µ=9V.M28,vµ
²S³K²�2rW6»oWV9�ÈK²�282K7�h=0I.M:=7N7�2K²�2K7�9�,Kq��8¼�F]a
2>h;2>µ�L�¾/¿=¿�(�Ó 
=¿=41¿��NYvÄ

Z 2JWs,K7�,KqU»oWM2�W\po2>µ=h;2K7J9sW§2K²rÃ=qw2K.\k/q3:;0<H=7=k�2JW�l=2JW�l=k>Ã;,>9MW�03l=k�:=q3:=H=03m�:o46po:;q<0U9V03´Jµ�2JW�´Jµo0�l=:;²*0<7=2K7�9�q3,
h=0w2�pNµ=Ã=q<03´Jµ�2�·?.M,/7=É�,K0]WM2
2v9¦l=2JWsh=0�W§k�2JW¦7=:=.1²�,>9V0Uh;2JW£´Jµo0�Wv¶30I7oWMmK.10jho2K7�9\HokK7�kK.M,Kqw2K²�2K7�9`W§:�µ�Wsq3,*.6µ=Ã�.103´Jµ�2
º*0I7�9�kKH=.M,>9V0w:;7Çl=2JWs0<²*²*0IH=.Mk�W�¼¥Ä Z ¶]2JWV9s´Jµ�¶]2KqIq32�W\p=.10Uh�0Iq3kKH=0w2K7J9�µo7�²�:ul=2Cl¥¶�,Kp=p=.§k [ 2K7oW103:=7�lJµ�W§:um/03,Kq�´Jµo0
7¥¶]2JWV9�po,JW�l¥¶]:;.MlN.§2Ôpo:=qI0U9V0w´Jµ�2 Ï m�2/7J9V.Mk¡W6µo.�q32�W�.MkKpo:=7uWM2�W�q32JW�²*032vµ=¹ ,�l=,KpN9�k�2JW�¸×q3,Pl=kK·?0<7N0U9V03:=7
pNµ=Ã=q<03´Jµ�2 l¥¶Iµo7 º*p=.M:NÃ=q3È/²�2`¼rÏ LÍ²S,K0�WÌ´Jµo0×h=0�W§2�¸ qw, mn:;²*p=.§k [ 2K7oW103:=7 l=2JWËp=.M:om�2JWXW6µ�WÌl=2
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