
� ������� �	��
 � ��
���������


�����������! #"$��%$ '&��)(!*)+,��&.-0/.% 1
24352�68709;:=<?>�7$@A7$BDCE9;F�G=:=H�I57$9�3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3 M
243ON PRQ�GD<TSU:�7$9;GDH=CA<5I59V3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3 W

243ON=352 PRXLYZ3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3 W
243ON=3ON P;[K[\3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3 ]
243ON=3 ^ 6_<?`�@Eab<5@c<?709R7dCVabH=Cc@A709eG4H=Cc<?If9g3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3 ]
243ON=3 h ij@ckDa4B�<59ca�Cc<?GDBl:=HnmoG=:=7K9AG4H�@Emo7J3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3 ]

243 ^ p;7$qrab@ACA<?CA<5G4Bs:=7$9;Cca4mEQr7$9e7oCt70mEQ�7$a4Brmo<57d@u3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3 v
wyxV�=��"0/.�Uxz�z{s|rxL��/4}c+!��&8~D/�"$"0/�*_� ���
N=352�ij`=��7dCc9��eitX�3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20�

N=3524352 ij`=��7dCc9;:=7K`�a49A7�3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20�
N=35243ON �j7$9cmo@c<?q�CA<5G4Bs:=7$9�q�@cG4qr@A<5�oCc�$9;:=7L`raD9�7�3J3K3K3L3K3L3K3L3K3K3L3K3�20�
N=35243 ^ �j7d@c<?��abCA<5G4Bs:=7$9;mdI5aD9A9A7$9;:�� G4`���7oCc9�3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2D2
N=35243 h ij`=��7dCc9;9Aq�70mo<fabH=S 3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2�N

N=3ON���ab@E9�7$H�@�3K3L3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2�N
N=3ON=352 �j7o�rBr<TCc<?GDBs:8� H�BsIfabB�k.abkD7V��GD@AF�7dI�3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20^

N�3 N�3?2D3?2 �j7o�rBr<TCc<?GDBr9�3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20^
N�3 N�3?2D3 N ��@cG4qr@A<5�oCc�$9�3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20^

N=3ON=3ON �VGbCA<5G4B�9;:=7Kk4@EabF�F�ab<5@A7V��G4@cF�7dI5I?7�3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20^
N�3 N�3 N�3?2 ��B.CA@cG=:=HrmoCA<5G4B�3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20^
N�3 N�3 N�3 N �j�o�rBr<TCc<?GDBs:8� H�Br7Kk4@EabF�F�ab<5@A7j��G4@cF�7dI5I?7)3K3L3K3K3L3K3�2$h

N=3ON=3 ^ ��ab@E9A7dH�@��eitX	3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2$h
N�3 N�3 ^r3?2  �S=7$F¡qrI?7K@Ea4m$moG4Hr@cmd<¢:�7JIfa�k4@EabF�F�ab<5@c7V�eitX£3K3L3K3�2$h
N�3 N�3 ^r3 N ��F�q�I57dF�7dB.CEa�CA<5G4B 3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2�¤

N=3ON=3 h 6_7oS 3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20M
N�3 N�3 h�3?2 X�G=mda4`�H�Ifab<5@A7L:�� G4q�7d@Ea�Cc7dH�@E9�3J3K3K3L3K3L3K3L3K3K3L3K3�20M
N�3 N�3 h�3 N �j7o�rBr<TCc<?GDBr9�3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2�W
N�3 N�3 h�3 ^ p;¥$k4I57$9 3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2�W
N�3 N�3 h�3 h p;GDH=CA<5B�709t¦;Cc<?I5<59ca�Cc7dH�@ 3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�2�W

N=3 ^ 687K��a4@c9A7dH�@�3L3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20]
N=3 ^�352 §¨aDmdm 3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�20]

N�3 ^r3?2D3?2 Y�q��$md<T��mda�Cc<?GDBn:=7LI5a¡k4@EabF�F�ab<5@c7 3L3K3L3K3L3K3K3L3K3�20]
N�3 ^r3?2D3 N ©;moCA<5G4Br9ª3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4�

2



N�3 ^r3?2D3 ^ PRGDB=¬r<fm­Cc9;:8� a4Fz`�<5k4H�<?CA7�3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N�2
N�3 ^r3?2D3 h ��@c7$md7$:=7$Brmo7K:=709;G4q�7d@Ea�Cc7dH�@E9�3K3K3L3K3L3K3L3K3K3L3K3«NDNN�3 ^r3?2D3 ¤ ®!@ca4<TCc7dF�7dB.Ct:�� 7d@c@A7$H�@E9 3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4^

N=3 ^�3ON ��F�q�I57dF�7dB.CEa�CA<5G4Bs:=7KIfa¡k4@EabF�F�ab<5@A7J�eitX¯7$B°§¨a4mdm�3L3K3K3L3K3«Nbh
N�3 ^r3 N�3?2 Y=md7dB�7±3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«Nbh
N�3 ^r3 N�3 N ®R²�q�709 3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«Nbh

N=3 ^�3 ^ ³,I57oS�[K[J´e<59AG4B�[K[ 3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4M
N�3 ^r3 ^r3?2 �µG��=68G.a4:=7$@¶3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4M

N=3 h 687K�¨@A7d·¸q�@cG=mo709A9A7dH�@j3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N.W
N=3 hr352 �j7$9cmo@c<?q�CA<5G4B«3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N.W

N�3 h�3?2D3?2 6_7$9;¹ºaDmo@cGD9»3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N.W
N�3 h�3?2D3 N 6_7$9���BrmdI?Hr:�7$9g3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4]
N�3 h�3?2D3 ^  �S�Cc7dBr9A<?GDB½¼¿¾d��G4@À3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4]

N=3 hr3ON ��F�q�I57dF�7dB.CEa�CA<5G4BÁ3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4]
N�3 h�3 N�3?2 Y�Hrq�q�@c7$9c9�<5G4Bs:=7$9;mdG4F�F�7dB.Cca4<?@c7$9Â3L3K3L3K3L3K3K3L3K3«N4vN�3 h�3 N�3 N 6_7$9;¹ºaDmo@cGD9»3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«N4v
N�3 h�3 N�3 ^ 6_7$9���BrmdI?Hr:�7$9g3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D�
N�3 h�3 N�3 h 6¨� 7dS.Cc7dBr9A<5G4Bº¼¿¾d��G4@Â3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^r2

Ä�Å¨�ÇÆ' 'È,�,/.% Ä�w
^�352�687K`�7$9AG4<5B�3L3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^.N
^�3ON ij@ckDabBr<59ca�Cc<?GDBÉ7oCVa4I?kDG4@c<TCcQ�F�7$9Ê3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^.N

^�3ON=352 ij@ckDa4B�<59ca�Cc<?GDB	3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^.N
^�3ON=3ON 6_7Jqr@A<5Brmo<5q�7¿:=7$9�qrabC�Cc7d@cBr9Ë3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D^^�3ON=3 ^ 6!aÌBr7dk4G=md<5abCA<5G4BÍ3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D^
^�3ON=3 h 6_7L9A7d@c�47$H�@ 3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D^
^�3ON=3O¤ 6_7LmdI?<57dB.C�3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D^

^�3 ^£��F�q�I57dF�7dB.CcabCA<5G4B¯3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^4h
^�3 ^�352 6_7$9;:=GDB�B�7d709;Î.H�7dIfmoGDBrÎ.H�7$9L3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^4h
^�3 ^�3ON 6!aÌkD7$9�CA<5G4Bs:=7$9�q�a4Î.H�7oCE9;:=7¿:=GDB�B�7d709�3J3K3K3L3K3L3K3L3K3K3L3K3Ã^4h
^�3 ^�3 ^ 6_7JF�<5B�<?·¸q�@cGbCcG=moG4I57z3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^.¤

^�3 h Y�²�BrmEQ�@cG4Br<59ca�Cc<?GDBË3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^.¤
^�3O¤���@cG4`�I57dF�709�@A7$BrmoGDBDCc@A709JÏ�H=CA<5I5<59ca�Cc<?GDB°:=709eCAQ�@c7$aD:�9;9AG4Hr9;�V7oCc´;Y=� 3L3K3Ã^DM
^�3 M PRG4B�moI5Hr9�<5G4B 3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^�W

Ð�Å¨/n���DÑ�%d����~D '�,� Ä�Òhr352�pta�².·�Pea49�CA7d@Ã3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D]
hr3524352 ��B.CA@cG=:=HrmoCA<5G4B 3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D]
hr35243ON ��B.CA7$@��'aDmo7¡3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^D]
hr35243 ^ 6_7$9�q�@c7dF�<57d@E9¨Cc7$9�Cc9Ó3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^Dv
hr35243 h 6!aÌI5H�F�<57d@c7 3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã^Dv
hr35243O¤ 6_7$9eCA7dS�CAH�@c7$9Ì3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.�

hr3ON£�tGDH��470abH=SÉ7$I?7$F�7dB.Cc9t:�7KI5a�moIfa49c9A7Kij`=��70m­CzÔ¸ÕJH�<?I5IfabH�F�70Öj3L3K3L3K3K3L3K3�h�2
hr3ON=352 ®!7oS�CAHr@A7�3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.^
hr3ON=3ON ��B.CA7$@A<5G4@�3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.^
hr3ON=3 ^ ®!@ca4Br9���G4@cF×3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.^

N



hr3 ^ ©tI5k4GD@A<?CAQrF¡7K:=Hnpta�².·�®_@Ea4md7d@É3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.^
hr3 h 6_a�mdI5aD9A9A7Kpta�²=®_@Ea4md7d@Ã3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�hDhhr3O¤£pta�²DG4Bl<5B�<?CA<fabIÂ3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h�¤

hr3O¤=352 6!a¡m$abF�7d@Ea¡:�abBr9���i;X 3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h�¤
hr3O¤=3ON Pea4I5mdH�I8:=Hs@ca�²DG4BÉ<5B�<?CA<fabI�3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.M

hr3 M pta�²DG4Bl@c7o¬�7$mEQ�<�3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h=W
hr3 M�352 p;7d¬r7$moCA<5G4Bs:�abB�9��ei;X�3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h=W
hr3 M�3ON Pea4I5mdH�I8:=Hs@ca�²DG4BÉ@c7o¬�7$mEQ�<ª3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.]

hr3ØW�pta�²DG4Bl@c7o��@Ea4moCA7Í3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.]
hr3ØW�352 p;7d��@caDm­Cc<?GDB°:�a4Br9��eitX 3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.]
hr3ØW�3ON Pea4I5mdH�I8:=Hs@ca�²DG4BÉ@c7o��@Ea4moCA7Ê3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.v

hr3 ]£��B.CA7$@c9A7$moCA<5G4Br9�pta�²DG4B�ÙDij`=��7oCz3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.v
hr3 ]�352 ij`=��7dCc9;9AH�q�q�G4@ACA709Ú3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3�h.v
hr3 ]�3ON ÛV7dH�@c<59�CA<fÎ.H�7Lq�GDH�@;I57$9;q�G4<5B.Cc9�q�@cG=mEQ�7$9z3J3K3K3L3K3L3K3L3K3K3L3K3«¤4�
hr3 ]�3 ^ ��@cG4`rI?7$F¡709;:�� 7$mEQ�7$I?I57 3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤4�hr3 v PRG4HrI?7$H�@t:�� H�Bs@ca�²DG4B)3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤�2
hr3 v�352 PRGDH�I?7$H�@;I5G�m$abI57�3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤�2
hr3 v�3ON PRGDH�I?7$H�@t:=H°@ca�²DG4BU@A7d¬r7$mEQ�<�3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤DN
hr3 v�3 ^ PRGDH�I?7$H�@t:=H°@ca�²DG4BU@A7d��@caDm­CA7Ü3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤DN
hr3 v�3 h ¹nG=:=<?��m$a�CA<5G4B�9;pta4:=<5GD9A<?C�²nÏ±3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤DN

hr352$�)©eC�Cc7dB�HrabCA<5G4Br9�7dCtG4q=Cc<?F�<f9AabCA<5G4Br9)3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤DN
hr352$�r3?2ª�j<59�Cca4Brmo7K©eCACA7dB�HrabCA<5G4B 3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤DN
hr352$�r3 NÜ®!@caDmo70687d�D7dIÃ3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤DN
hr352$�r3 ^ÜÝÞ7d<5k4Q.Cc9\3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤4^

hr35242»®!@ca4Br9���GD@AF�abCA<5G4Br9ß3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤4^
hr3520Nà®!7oS�CAH�@c7$9°3K3L3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤bh

hr3520N�3?2\PRGDI?GD@�¹½abq 3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤bh
hr3520N�3 Ná��F�abkD7J¹½abqâ3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤D¤

hr352$^)©tB.Cc<5a4I?<fa49A<?Brk\3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤4Mhr352$^r3?2ª�j7oCc7$m­Cc<?GDBn:=7KmoG4HrBDCcG4H�@ta��D7$mV�rI?CA@c7L:�7KF¡G�²D7dB�Br7dH�@Ç3L3K3K3L3K3«¤4M
hr352$^r3 NÀY�Hrq�7$@EY=a4F�q�I?7ã3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤4M

äyÅ¨�Þ����(, '&�"$ '%$/ ä�å
¤=352�ptaD:=<?G.9�<?CA7LQ�<57d@Eab@EmEQ�<fÎ.H�7�3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤.W

¤=3524352 6!aÌ@Ea4:�<?G.9�<?CA7à3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤.W
¤�3?2D3?2D3?2 ��:=7$7æ3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤.W
¤�3?2D3?2D3 N ¦VB�7Kq�@c7dF�<?7$@A7Ka4q�q�@cG�mEQr7�3K3J3K3K3L3K3L3K3L3K3K3L3K3«¤.W
¤�3?2D3?2D3 ^ Pea4I5mdH�I¢CAQ�7$G4@c<5Î.H�7K:=H°��GD@AFZ�'aDm­CcG4@�3K3L3K3L3K3K3L3K3«¤4]
¤�3?2D3?2D3 h p;709�GDI?H�CA<5G4Bs:=7KI#� 7$Î.HrabCA<5G4Bs:=7L@caD:=<5GD9A<TCc7l3K3L3K3K3L3K3ÃMD�

¤=35243ON ptaD:=<5GD9A<TCc7JQr<?7$@ca4@cmEQ�<fÎ.H�7ç3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃMr2
¤�3?2D3 N�3?2 ��@c7$9A7dB.CEa�CA<5G4Bâ3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃMr2
¤�3?2D3 N�3 N ��F�q�I57dF�7dB.CEa�CA<5G4B 3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃM.N

¤=3ON£�tHr@A`r9Â3L3K3L3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃM4h
¤=3ON=352 ��B.CA@cG=:=HrmoCA<5G4B 3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃM4h
¤=3ON=3ON ��@c7dI5<5F¡<5Bra4<?@c7$9è3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃM.¤

¤�3 N�3 N�3?2 �µG4I5²�B�G4F�7K:=7¿´e7d@E9�CA7d<5B°7oC;F�G�:�7dI57¿:=7¿´e7d¾d<57d@ß3L3K3ÃM.¤

^



¤�3 N�3 N�3 N PRGDH�@A`�7$9;´R·�Y�q�I5<?Br7�3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃMDM
¤=3ON=3 ^ �VH�@A`�9KÔ'�tGDBn¦tB�<?��G4@cF�ptabCA<5G4B�B�abI�´R·�Y�qrI?<5B�7$9EÖL3K3L3K3L3K3K3L3K3ÃMDv¤�3 N�3 ^r3?2 PRGDH�@A`�7$9;�VH�@c`r9º3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3ÃMDv

¤�3 N�3 ^r3 N Y�Hr@��'aDmo7$9;:�7¿�tH�@c`r9À3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gW=2
¤=3ON=3 h ��F�q�I57dF�7dB.CEa�CA<5G4B°7oCtH�CA<5I?<f9AabCA<5G4BÃ3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gW4N

¤�3 N�3 h�3?2 ��F�q�I57dF�7dB.CEa�CA<5G4B 3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gW4N
¤=3 ^ ¦;Cc<?I5<f9AabCA<5G4Bn:=7$9�B�H�@c`r9�q�G4H�@;Ifa¡@caD:=<5GD9A<TCc7�3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gWbM

¤=3 ^�352 �j7o�rBr<TCc<?GDBs:�HsÎ.HraD:�CA@c7d7Ç3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gWDW
¤=3 ^�3ON 6_<59c9Aa4k47L:=7¿ÕJG4H�@EabH�: 3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gWDW
¤=3 ^�3 ^ ��F�q�I57dF�7dB.CEa�CA<5G4BÁ3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gWb]

1£éÌ&�êëÈ, #�!�r '"0&��à(!/�"�(, �ì¨/.��/��¢%$"�/�Æ'/�êË/��¢%$" årí
M�352���ab@EabI5I?7$I?<f9ca�CA<5G4B°:=Hnpta�².CA@Ea4md<?B�k«3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gWbv

M�3524352 ��@c<5Brmo<5q�7Ú3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gWbv
M�35243ON ©Vq�q�I5<5m$a�CA<5G4B¶3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3gWbv
M�35243 ^ p;709�HrITCEa�Cc9ã3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]D�

M�3ON PRG4FÌ`�<5B�7d@;@Ea�².CA@Ea4mo<5B�kÌ7oCt@Ea4:=<5GD9A<TCc7�3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]D�
M�3ON=352 Y�7$I?70m­Cc<?GDB°:=HsqrabCcmEQs:=7K@Ea4:=<5GD9A<TCc7jq�G4Hr@tI?7L@Ea�².CA@Ea4mo<5B�k°3K3K3L3K3Ã]D�

Mr3 N�3?2D3?2 ®!7$9�CV:�� <?B.CA7$@c9A7$moCA<5G4B°7dB.CA@c7LH�B°q�I5a4Bs7oCtH�B�7K:=@cG4<?CA7�Ï ]r2
Mr3 N�3?2D3 N �j7oCc7d@cF¡<5B�7$@½I¸� a4q�qrab@ACA7$BrabB�mo7»:�� H�Bªq�GD<?B.Cë:8� <5B.CA7d@A·

9A7$moCA<5G4BsabH°qra�CEmEQã3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã].N
Mr3 N�3?2D3 ^ 6_7$9�q�@cG4`�I57dF�709;:�� a4q�q�@cG�S=<?F�a�Cc<?GDBë3L3K3L3K3L3K3K3L3K3Ã].N

M�3ON=3ON 6_<59c9Aa4k47KÕJG4H�@EabH�:�3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]4h
M�3 ^£��B.CA7$@��'aDmo7$9�3L3K3L3K3K3L3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]DMM�3 ^�352 ��B.CA7$@��'aDmo7¿ÕL®;î 3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]DM

Mr3 ^r3?2D3?2 �j7$9cmo@c<?q�CA<5G4Bç3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]DM
Mr3 ^r3?2D3 N p;70abI5<59ca�Cc<?GDB±3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]DM

M�3 ^�3ON Xj<?7$ïR7$@VÕL®;î 3K3J3K3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]�W
M�3 ^�3 ^ ��@c7d��<57dïe7d@Vijq�7dB�ÕL6ª3L3K3K3L3K3L3K3L3K3J3K3K3L3K3L3K3L3K3K3L3K3Ã]�W

h



ð»ñ 
ò��óÓ��ô�õá
���ó ñ

687t@c7dB�:=H�q�Q�G4CAG4@c7$a4I?<f9�CA7t:�� <?F�a4k47;7dBÉCA@cG4<f9�:=<5F¡7$Br9A<?GDBr9�7$9�CRHrBÉ9�70m­CA7$H�@R:�7tq�I5Hr9�7$B
q�I5Hr9¿aDm­CA<?��ö_Ifasq�H�<f9c9Aa4Brmo7É:=709KF�a4mEQ�<5B�709¿a4moCAH�7$I?I57$9K7dCÌ:=709¿abI5k4GD@A<?CAQ�F�709L@A70mo7dB.CE9Kq�7$@�·
F�7oCACcabB.Ce7dB=�rBU:�� a4q�q�@cG=mEQ�7d@�Ifa¿Î.Hra4I?<?CA7V:8� H�Br7Vq�Q�G4CAG¿GDHl:�� H�B��rI5Fs3.¹½ab<f9�I57$9�I5G4kD<5md<?7$I59
CA<5@EabB.Cjqra4@�Cc<!:=7�mo709ja4I?kDG4@c<TCcQ�F�7$9t9AG4B.CJq�GDH�@jIfaÉqrI?H�q�ab@ACj@c7$9A7d@c�47$9VabH=Snq�@cGb��709A9A<?GDB�7dIf9$ö7oC¡9�GDBDCÌ7dBËmoGDBr9A7$Î.H�7dB�mo7��47$Br:=Hr9zq�I5Hr9�<57dHr@c9Ì:=<?¾0ab<5B�7$9Ì:=7ÉF�<5I?I5<?7$@c9Ì:=7���@EabBrm$9d3!��ab@cF¡<
7dH�S¢ö=<5I87dS�<f9�CA7Kmo7$q�7$Br:�abB.CtH�BsF�GbCc7dH�@t:�7K@A7$Br:=H°k4@Ea�CAHr<TCµ��G4Hr<59c9Aa4B.C;:8� H�Br7LCA@c7$9�`�G4B�B�7
@c7dq�H=CEa�Cc<?GDBëÏ=�eitX�Ô��µ7$@c9A<59�Cca4Brmo7LG4�!XV<f9A<?GDB�Ö­3���I!9d� abkD<TCt:�� H�BsF�GbCA7$H�@t:=7L@c7dBr:=Hsqra4@�Cc<T·
moHrI?<57d@c7dF�7dB.CµmoG4F�q�I57oCµ`raD9�7�9�Hr@!I¸� a4I?kDG4@c<TCcQ�F�7R:=7e@Ea�²DCc@caDmo<5B�kr3d��I�aJmo7$q�7$Br:�a4BDC�Î.H�7dIfÎ.H�7$9
k4@cGD9�:=7d�'abH=CE9LÏ
�µG��Ì709�Ce7$mo@c<?C¨7dB°PjöD<?I�B8� H=CA<5I5<59A7VqraD9�I¸� 7$Br9A7dFz`rI?7V:�7$9¨�'a4mo<5I5<TCc7$9�7dCRI¸� a4`r9�CA@Ea4m­Cc<?GDB�I?<57$9

a°I5asqr@AGDk4@EabF�F�a�CA<5G4B½G4`=��7dC$ö_md7ÉÎDHr<�@A7$Br:Þ9�GDBÞ7$�4GDI?H=Cc<?GDB½I57dB.CA7Dö87oC¡9Aa°F�ab<5B.CA7dB�abBrmd7
moGDF�q�I?<fÎ.H�7d7D3
�µG��jq�7dH=C,H=CA<5I5<59A7d@8Ifa;q�Hr<59c9Aa4Brmo7�:8� H�Bz@A709�70abHLG4H¿:�� H�B�7¨F�aDmEQ�<5B�7�FzHrITCc<T·÷q�@cG�md7$9c9�7$H�@0ö

F�ab<f9�<5I�9$� abk4<?CR:=7jqra�CEmEQ�7$9¨7oC�:=7j9AG4I5H=CA<5G4B�9¨:=7j@A70mEQrabB�kD7$9$ö4mo7$I5a¿B8� 7dCca4<TC�qra49¨q�@c7d��H�I?GD@c9
:=7LIfa�moG4B�mo7dq�CA<5G4Bs:=HsI?GDk4<fmo<57dI¸3
�V7JF�7dF�74ö.<5I�<5B.CA7dkD@A7VH�BUa4I?kDG4@c<TCcQ�F�7t:=7j@Ea4:�<?G.9�<?CA7DöbH�BUa4I?kDG4@c<TCcQ�F�7tF�G=:=7d@cB�7tqra4@�·

CA<fmoHrI?<57d@c7dF�7dB.C,@A70abI5<59�CA7DödF�ab<f9_<5I�B8� 7dBKCc<?@c7¨qraD9_��@Eab<5F�7dB.C_qra4@�Cc<#ö0B�7eI#� <?F�q�I57dF�7$BDCEabB.C,Î.H�7
qra4@�Cc<?7$I?I57dF�7dB.C�mda4@,Ifaj7dBrmdG4@c74ö0I#� H=CA<5I5<59ca�Cc<?GDB¡:=7;md7oC�abI5k4GD@A<?CAQ�F�7RB8� ajqraD9!7dCA7�q�@c7d��H�7eI?GD@c9:=7LIfa�moG4B�mo7dq�CA<5G4Bs:=HsI?GDk4<fmo<57dI¸3
�µG��ÌB8� 7$9�Ce:�G4BrmVqra49¨qrab@A�'ab<?C$öD7oCRI¸� 7dBr9A7dFÌ`�I?7j:=7$9Rq�GD<?B.CE9RÎ.H�7tBrG4Hr9R�47$B�G4Br9¨:�� a4`�GD@�·

:=7$@VF�G4B.CA@c7¿moIfab<5@c7dF�7dB.CjÎ.H�7¿I¸� 7$mo@c<?CAH�@c7¿:�� H�BºF�GbCc7dH�@J:=7¿@c7dBr:=HnF�G=:=7$@AB�7Dör<5B.CA7dkD@ca4B.C
@Ea4:=<5GD9A<TCc74ö�@Ea�²DCc@caDmo<5B�kJ7oC¨mda4I5mdH�I�9AH�@�H�B�@A709�70abH�9d� <5F¡q�GD9cab<?C$3DPR7;I5G4kD<5md<?7$I=7$9�C�¾$ptmdH�`�743b��I
<5BDCc7dkD@A7�:=7�q�I5Hr9µH�B�7;<5B.CA7d@A�'a4md7RkD@ca4q�Q�<fÎ.H�7R7dC�H�B�q�@A7$��<?7$ïR7$@!7$BÌGDq�7$B�ÕL6sq�GDH�@,�'a4md<?I5<TCc7d@
9AG4BÇH=CA<5I5<59ca�Cc<?GDB83!��Ie9�7l`ra49A7É9�Hr@zI57ÉI5a4B�k4H�abk47É:�7l:=7$9cmo@c<5q=CA<5G4BË:=7l�ei;X�a��rBË:=7Uq�7$@�·
F�7oCACA@c7jaLCcG4Hr9RI?709�H=Cc<?I5<f9AabCA7dHr@c9R:=7V�eitX�:�7tCA709�Cc7d@e7oC�:�� H�CA<5I?<f9�7$@¨@Eabq�<f:=7$F¡7$B.CR¾$pVmoH�`�743
ijB°q�7$H=CV:=G4B�mK:=@A709A9A7d@�H�Br7KI?<f9�Cc7K:=7¿mo7KÎ.H�7¿:=GD<TC;q�G4H��DG4<5@��'ab<5@A7L¾$pVmoH�`�7�Ï
ø pt7dBr:=Hs7$B°@Ea�².CA@Ea4md<?B�k¡9�Hr@;H�Bs@A709�70abHl7dCt7dBsFzHrITCc<T·÷q�@cG�md7$9c9�7$H�@
ø pt7dBr:=Hs7$B°@Ea4:�<?G.9�<?CA7
ø PRGDFz`�<5Bra4<59AG4Br9�:=709tabI5k4GD@A<?CAQrF¡709�:=7L@caD:=<?G.9�<?CA7L7dC�@Ea�².CA@Ea4md<?B�k
ø ��B.Cc7d@A�'a4mo7LkD@ca4q�Q�<fÎDHr7j7dCt��@A7$��<?7$ïùG4q�7dB�ÕL6
ø PRGDF�qra�Cc<?`�<5I5<TCc7K�ei;X

¤



ú û¶üæý±þ�ÿ���� �
� ���Ã� ñ �;
Ê��
ù��ó ñ ��ô ����ó
	à�Z


�
��� ��������������������� �"!$#%��&�'����
68GD@c9°:=7ÞI5aÚq�QraD9�7Þ:�� a4BrabI5²=9�7Þ:=Hùqr@AG4��7oC$ö�B�GDHr9UI#� a��4GDBr9U:�7$moGDH�q�7ë7$Bùq�I5Hr9A<?7$H�@c9

F�G=:=H�I57$9$ö�7$Bë709A9ca�²Da4B.Cj:=7�I?709J@A7$Br:=@c7¡mEQraDmoH�BëI?709Jq�I?H�9L<?Br:�7dq�7dBr:�a4B.Cc9Jq�G.9A9A<5`�I?709L:=7$9
abH�CA@c7$9$ö�ab�rBn:=7Kq�G4H��DG4<5@eI57$9;mdG=:=7d@t9A7dqra4@A7$F�7dB.CR�'aDmo<5I?7$F�7dB.C$3
ø 6!aKI5<?`r^D:sÏ.m4� 709�CRI5aKqr@A7$F¡<57d@c7;I5<?`�@Eab<5@c<?7tÎ.H�7tBrG4Hr9Ra��4G4B�9�moG=:=74ö.7oCRq�@AGD`rab`rI?7$F¡7$B.CIfa;q�I5Hr9!H=CA<5I5<59A7d7D3d �I5I?7e:=7o��B�<TC,I?709_mdI5aD9A9A7�X�7$moCAG4@!7oC!¹½a�CA@c<?SJ7dC_I#� 7dB�9�7$Fz`�I57¨:=7RI?7$H�@c9GDq�7$@cabCA7$H�@c9ja49c9�G=md<?709ÌÔ'q�@AG=:=Hr<TCK9Am$abIfab<5@A7Dörq�@cG=:=H�<?CJ�D7$moCAG4@c<57dI¸örFzHrITCc<?q�I5<fmda�Cc<?GDBë:=7
F�abCA@c<5md7$9$ö�3?353 Öo3

ø 6!a¿I5<?`rq�<5mzÏD7$I?I57V9A7Vq�GD9A<TCc<?GDB�B�7VmdG4F�F�7VH�Br7V<5BDCc7d@A�'a4md7VabH=S�:=<?>�7$@A7$B.CA7$9RI5<?`�@Eab<5@c<?709:�7s��G4@cF�abCl:�� <?F�abkD743� �I5I57ºq�7$@AF�7dCl:=7nI?<5@c7°I57$9���G4@cF�abCc9�q�qrF°ö ��q�7dkË7dCÉq�B�k»7oC
:8� 70mo@c<?@c7L7dBsq�B�k�3

ø 6!aJI?<5`�B�7dC�Ï�70mo@c<TCc7;abHÌ:�7d`�H=C¨:�H¡:=7$�47$I?GDq�q�7$F�7dB.C$öbm4� 709�C�H�B¡I?<5`�@Eab<5@A<57ek47dBr7d@EabI5<59�CA7Döq�7d@cF�7oCACcabB.CR:�7;CA@Eab<?CA7$@�CAGDH=C�C�²�q�7j:=7V:=GDB�B�7d709döDq�7$@AF�7dC�Cca4B.CR:=7Vm$abIfmoH�I57d@�9AH�@¨HrB
@c7$9A7$a4H°:�7JF�a4B�<?7$@A7K9A<?F�q�I5743

ø 6_7$9lG4`=��7dCc9ºÏ�:=<5��<59A7$9l7dBò:=7$H=SÊqrab@ACA<57$9nöeI57$9ÉGD`=��7oCE9)(���G4@cF�7dIf9+*n7oClI57$9UG4`���7oCc97$BËB�H�@c`r9dö,G4BÁ²Þ@c7oCc@AGDH��47�CcG4Hr9ÌI57$9ÌG4`=��7dCc9z:�7l`raD9�7°:=7l�eitX¶Ô#9�qrQ�7d@c74ö,`�GD<TCc74ö
mdG4H�I57dHr@$ö=I5H�F�<?7$@A7�353?3OÖ­3

ø 6_7ÉI5GDa4:�7d@¿7dCzI?7lq�@A7$q�@cG�md7$9c9�7$H�@�Ï_70mo@c<TCE9zasI¸� a4<5:�7l:=7�¬r7dS�[K[Z7dCz`�<f9�GDB�[K[Ìö8<5I59q�7d@cF�7oCACA7dB.CV:=7¿mEQ�ab@ck47d@�:=709���mEQ�<57d@E9e�ei;Xª�D7d@E9eB�GD9;mdI5aD9A9A7$9;:�� G4`���7oC$3
ø 6_7j@Ea�².CA@Ea4md7dH�@tÏ=m4� 709�C�I?7JF�G=:=H�I57Jq�7d@cF�7oCACcabB.C;:=7J@A7$Br:=@c7VH�B�7L9cmo7dBr7V7dB°@Ea�²DCc@cab·md<?Brkrö�<5I�q�@c7dBr:°H�B�7KI5<f9�Cc7L:8� GD`=��7oCE9;7dB°7dB.CA@c7d7L7dCt7dBn9�GD@�C�H�B�7K<5F�abkD743
ø 6_7L@caD:=<?G.9�<?CA7$H�@JÏ=<?I�q�7d@cF�7oCt:=7LmdabIfmoHrI?7$@eI¸� <?I5I?HrF¡<5BrabCA<5G4Bs:�� HrB�7K9Amd7dB�7K:=70mo@c<TCc7j7$BB�H�@c`r9$3
ø ¾0ptmoHr`�7UÏ�m4� 709�CVI57zF�G=:=H�I57¿q�@c<5Brmo<5qrabI¸örq�7d@cF�7oCACcabB.CL:=7¿@c7dBr:=@c7¿H�Br7Ì9cmo7dBr7zmoGDFÌ·`r<?Bra4B.Ct@caD:=<?G.9�<?CA7J7oCt@Ea�².CA@Ea4md<?B�kÌ�47$@c9eH�B�7K<5F�abkD743
ø 6¨� <5B.CA7$@��'aDmo7�kbC-,lÏ�7dI5I57tabq�q�7dI5I?7;I57$9�:�<T>¢7d@c7dB.Cc9�`�<?B�ab<5@A709!7dC�q�7$@AF�7dC¨:�� 7$��<TCc7d@¨:�� H=Cc<T·I5<f9�7$@t:=7$9;I5G4Brk4H�709RI5<5k4B�709;:=7¿moGDF¡F�a4Br:=7Lq�GDH�@;IfabBrmd7d@;¾$pVmoH�`�743
ø 6_7Kq�@c7d��<?7$ïR7$@KÏr<5I8q�7d@cF¡7dCj:�� a/.ÉmEQ�7$@;I?709;G4`=��7dCc9;7$B°�rI!:=7L��7$@$ö�:=7z9A7¿:=7dq�Ifa4md7d@Kö7dCL:�7ÌIfabBrmd7d@jI?7�mda4I5mdH�I,:�7Ì@Ea4:=<5GD9A<?CA74ö�a��rBë:�� ab��Hr9�CA7d@JI57$9j@A7$k4Ifabk4709t9cabBr9Ja��4GD<?@Va

M



0�13254 2D3?2 ø
Parser POV/  Preprocesseur


libnet


Raytracer


Radiositer


O
6

bjets  formels


O
6

bjets nurbs


zRcub7 e
Previewer


Interface gtk


lib3d


@Ea�².CA@Ea4md7d@eI5a�9cmo7dBr7La�mEQ�a4Î.H�7j��G4<f9d36_az�rkDH�@A7¡24352Vqr@A709�7$BDCc7jIfaÌQ�<?7$@ca4@cmEQr<?7J:=7Kmo7$9�:=<?>¢7d@c7dB.Cc9�F�G=:=H�I57$9$ö�G4B°7dBU:�7$:=H�<?C;�'a4md<T·
I57dF�7dB.C;I#� G4@E:=@c7K:�abBr9�I57$Î.H�7$I�B�G4H�9t:=7d��<5G4Br9eI57$9tmdG=:=7d@03

�
�98 :<;�#��9=>�����?#
&@�A��'B�
CEDGF�DHC I�JLK
¾$ptmdH�`�7Ì709�CJH�B½kD@AG.9tq�@cGb��7dC$ö�:�7ÌI¸� GD@c:�@A7z:�7Ì^4�U�4�D��I?<5k4B�709j:�7¡m�[K[ÌörIfaÉq�@c7dF�<57d@c7

CcaDmEQ�7jaÌIfa4Î.H�7dI5I57jB�GDHr9eB�G4H�9e9AG4F�F�7$9ea�CACA7$I?709¨��H�C;:�7L:�7oCA7$@AF�<5B�7d@eI57$9eG4H=Cc<?If9�Î.H�7LB�G4Hr9abI5I5<?GDBr9eH=CA<5I?<f9A7d@tq�G4H�@;F�7dC�CA@c7K7dBsmoGDF�FzH�BsB�G.9;9�GDH�@cmd7$9$3
PRXJYK9$� 7$9�C!<5F¡q�GD9A743�PR7¨I5G4kD<5md<?7$I#öd:�<59Aq�GDB�<5`�I?7e9�Hr@8CAGDH=CA7098I57$9!q�Ifa�CA7d��G4@cF�7$9$ödmo7$BDCc@ca4I?<f9A7

CAGDH=CA709zI57$9�9AG4H�@Emo709z9AH�@¡H�BÚ9A7d@c�47$H�@z<5B.CA7d@cB�7dC$3¨PRQra4Î.H�7°:=7d�D7dI5G4q�q�7dHr@¡aëmEQ�7d¾°I?Hr<eHrB
F�<?@c@cG4<5@U:=7ÇI¸� 7$Br9�7$Fz`�I57Ç:=7½��mEQ�<?7$@c9s9AG4H�@Emo709l9AH�@sI?709AÎ.H�7$I59°<5IJCA@Ea���a4<?I5I5743�68G4@E9cÎDHr7ëmo7
:=7$@AB�<57d@j�47$H=CV7dB��DG�²47d@t9A7$9JmEQra4B�k47$F¡7$B.Cc9t9AH�@VI57Ì9A7d@c�47$H�@zÔ#mo�=9jmdG4F�F�<TC­Ö­ö8PRXJYs�D7d@c<T��7
Î.H�7sq�7$@c9AG4BrB�7sB8� aÇF�G=:=<?�r7sI?709���mEQ�<57d@ÉaÞ7$B.�DG�²47$@$öµ9�<jmb� 7$9�C�I57ºmdaD9dö�<5It:=7$F�a4Br:=7º:=7
@c7$9AG4Hr:=@c7JI?7KmoGDB=¬r<?C$3
ÕJ@caDmo7Éa4HË9�7$@A�D7dH�@¿md��9z:=7É¾$pVmoH�`�7½Ô'md�=9d3 ¾d@EmoH�`�743 9AG4H�@Emo7d��G4@ck4743 B�7dCEÖ­ö�mEQraDmoH�B»anqrH

F�7oCACA@c7ea���G4H�@�mEQraDÎDHr78��G4Hr@_CcG4Hr9µ9A7$9,mEQrabB�kD7dF�7dB.CE9dö07oCµq�@cGb��Cc7d@µ:=7emd7dH=Sz:�7$9,abH=Cc@A709!a4H
��G4Hr@�I?7µ��GDH�@0öb7d��<?CcabB.CRa4<?B�9�<�I57$9��'a49�CA<f:=<?7$Hr9A7$9�7dCcabq�7$9¨:=7tF�<59A7;7dBÉmdG4F�FzHrB�:�7$9¨9AG4Hr@cmd7$9$3
�tGDHr9ÌI#� a��4GDBr9¿`�7$a4HrmoGDH�qËH=Cc<?I5<59A7½Ï�9AH�@¡H�BÁMºF�GD<59¡:=7s:=7d�D7dI5G4q�q�7dF�7dB.C0ö!B�GDHr9¡a��4G4B�9
@c7$abI5<f9�7L24öON4NDNJmoG4F�F�<?Cc9VÔ'F�<59A7Va���GDH�@¨9AG4H�@Emo709�:=Hl9A7d@c�47dHr@EÖoö�7oCRab��G4H=Cc7VN�hDMJ��mEQ�<?7$@c9¨9�H�@
I57L9A7d@c�47$H�@VPRXJY¢3

W



CEDGF�DGF INMOM
 �Cca4B.CK:�G4B�B�7ÌI5alCca4<?I5I57Ì:=HÞq�@cGb��7oC0ö�7dCL:�7Ìqra4@�CL9�GDB½GD@A<57dB.CcabCA<5G4BnkD@ca4q�Q�<fÎDHr74ö�B�G4Hr9

9AG4F�F�7$9e@ca4q�<f:=7dF�7dB.C�CAGDHr9eCAGDFz`�7¿:�� a4mdmdG4@E:Éq�G4H�@;H�CA<5I?<f9�7$@;I?7ÌP;[K[ªaÌIfa¡q�Ifa4mo7K:=H½Pjö
a���B°:=7Lq�G4H��DG4<5@�`�7$B�7o��md<?7$@t:=7JCAGDH=CA7LIfa¡m$abqraDmo<?CA7L:�� ab`r9�CA@Ea4moCA<5G4BUÎ.H�7Lq�7d@cF�7oC;I5a¡q�@cGb·
k4@EabF�F�a�Cc<?GDBUGD`=��7oCÌÏr7dB�mdabq�9�H�Ifa�Cc<?GDB8ör9AH�@EmEQrab@ck47Dö.Qr7d@c<TCEabk47Dö�qra4@�Cc<?709;q�@c<?�D7d7�Ù�q�H�`�I5<fÎDHr7
353?3
ijBnB�GbCc7d@EaÉab<5Br9A<!md7d@ACcab<5Br9;kD@AG.9ta���abB.Cca4k4709;a�I#� H=Cc<?I5<59ca�Cc<?GDBº:=HÞP;[K[\qra4@t@ca4q�q�G4@AC

abHºPçÏ
ø ¦VB�7�q�I5Hr9KkD@ca4Br:=7�9��0moH�@c<?CA�sÏ87dBÞ7o>¢7oCÌI?709L@A<f9AÎ.H�709K:�� <?B.CA7$@caDm­Cc<?GDBr9J<?Br:��$9A<?@Eab`�I57$97$B.CA@c7¡qrI?Hr9A<57dH�@E9JF¡G=:=HrI?709K9�GDBDCL@c�$:=H�<?Cc9$38´e<?7$BÞÎ.H8� H�BÇmo7$@�CEab<5BëB�GDFz`�@c7�:�� 7d>�7dCc9
9Aq��$mo<fabH�Slq�H�<f9A9A7dB.CVa4q�qrab@EaQPfCA@c743

ø 6!a¡F�a4<?B.Cc7dBra4Brmo7K:�� H�Bsq�@cG4k4@EabF�F�7V709�Ct9A<?F�q�I5<?�r�d7�Ï�9A<�I#� G4Bs�D7dH=C;F�G=:=<T��7d@;H�B�7m$ab@Ea4moCA�d@c<f9�Cc<5Î.H�7J:=HUqr@AGDk4@EabF�F�7t<?I89AHR.�Ct:=7LF�G�:�<T�r7$@�G4HU:�7J@c7dF�q�Ifa4md7d@eI?7LF�Gb·
:�H�I?7¿aD:=�$Î.HrabC$3

ø ®!7dI�F�G�:�H�I?7j:=�d�D7dI5G4q�q��;q�GDH�@�Cc7dIrqr@AGDk4@EabF�F�7Rq�G4H�@c@EaJ�'a4mo<5I57dF�7dB.CTSoCc@A7;@c�dH�CA<5I?<f9��q�G4Hr@;H�BnabH=Cc@A7Lq�@cG4kD@ca4F¡F�7D3
CEDGF�DGU V)WYX[Z]\EWYZ^WH_a`�_cbN\Ed�bRZ]_A`fe5dgbRWihH`
¾$ptmdH�`�7Ì:=GD<TCV7dCA@c7zmda4qrab`rI?7z:8� H=Cc<?I5<f9�7$@VIfa�q�I5H�qrab@ACj:=709;��GD@AF�a�CE9t:�� <?F�a4k47$9jmoGDB�B�Hr9d3

ij@¿:=70moG4F�q�@c7$9c9A7d@¿:=Hs��q�7dkºq�ab@¿7dS�7$F�q�I?7�B_� 709�Cz��@Eab<5F�7dB.C¿qra49¿H�B�7�G4q�7d@Ea�Cc<?GDB»ab<f9�7$7
aÇmoG=:=7$@É9�GD<TCA·¸F�7dF�7D3���H�<f9AÎ.H�7ºmd7dIfaÞB8� 7dCca4<TCla4`r9�GDI?HrF¡7$F�7dB.C�qra49�I57n`�H=CU:�Hàqr@AG4��7oC$ö
B�GDHr9ta��4GDBr9;mEQ�GD<59A<TCV:8� H=Cc<?I5<f9�7$@j:=709;I?<5`�@Eab<5@A<57$9;Î.H�<!q�7$@AF�7dC�CA7$B.Cj:=7¿I5<?@c7K�'aDmo<5I?7$F¡7$B.CV:=7$9
��G4@cF�a�CE9emdG4F�q�I5<5Î.H�709LÏ
ø I5<5`=��q�k
ø I5<5`�q�B�k�j7lq�I5Hr9$ö,BrG4Hr9¡a���<?GDBr9K`�7$9AG4<5BÁ:�� H�B�7°q�@A7$��<?7$ïZ@ca4q�<5:�7É7oC�:�� 7oCA@c7Um$abqra4`�I57l:�� a/.ÉmEQ�7d@

:=709µG4`=��7dCc9�^D:¿�'aDmo<5I?7$F¡7$B.C�q�GDH�@�:=7d`rH�k4kD7d@tÔ�q�ab@�7oS=7$F¡qrI?7;q�G4H�@��D7d@c<T��7d@�Î.H�7;I?709�G4`���7oCc9
9AG4B.C¨`�<57dB°mEQrab@ck4709cÖo346_azq�G.9A9A<?`r<?I5<TCc7j:=7j`�7$B�7o��mo<57d@�:�� HrB�7JaDmdmdI?7$@cabCA<5G4B�F�a�CA7$@A<57dI5I57V7oCeI5a
9A<?F�q�I5<5md<TCc7¿:�� G4q�7dB�ÕL6ÞB�GDHr9ta¡q�GDHr9c9�7Ka¡I#� a4:�G4q=Cc7d@03
�tGDHr9Va��DG4Br9�mEQ�GD<59A<TCV:8� H=Cc<?I5<f9�7$@j687dSU7dCt§¨a4m$mLq�GDH�@tF�7oCACA@c7¿7dBnq�Ifa4md7KB�GbCc@A7Kq�ab@E9�7$@:=7���mEQr<?7$@�q�G��¢3b�tGDHr9µ²z@c7d��<57dBr:�@AGDBr9,7dB�:=7oCEab<5Ir:�a4Br9µI5aL9A7$moCA<5G4B�moGDBrmo7$@ABra4B.C,I57;qrab@E9A7d@03

CEDGF�D3j kfZ]l5\�m[WH`n\ b]WYe5mpoqdsrte�oq_u`ne5dqZ^rt_
©_��a4BDC¿:=7�mdG4F�F�7dBrmd7d@KaUmdG=:=7d@0ö¢B�G4Hr9La��DG4Br9j7oCEab`�I5<TCKH�Br7v(AmEQra4@�Cc7w*Ì:=7�moG=:=7�a���B:=7LkDa4@c:�7d@�H�BnmoG=:=7Lq�@cG4q�@c7L7oC;Q�GDF¡GDk47$B�743�PR7dC�CA7¿mEQ�ab@ACA7J7$9�C;��G4H�@cB�<57J7$BnabB�B�7dS=743
 �BÞq�I?H�9J:�7¡:=GDB�B�7$@LÎ.H�7$I5Î.H�709V@c7dkDI?709j:�7Ìq�@c7$9A7dB.CEa�CA<5G4Bë9�<5F�q�I?7sÔ�BrG4F�9L:=7¡mdI5aD9A9A7$9

a��470mnH�B�7ÞF�a���Hr9cmoHrI?7Döeq�a49°:=7ëF�ab��Hr9AmdH�I57$9°abH=SÊF�7oCcQ�G=:=7$9$öL3?353 Öoö;7dI5I?7Ç:=7d�rB�<?Cs:=7$H=S
@c7dk4I57$9JÏ
ø q�a49;:=7K��ab@c<fab`�I57$9ek4I5G4`�abI57$9
ø q�a49�:=7°��a4@A<fab`rI?709z:�a4Br9¡I5aëqrab@ACA<57lqrH�`�I5<5Î.H�7n:�� H�B�7smoIfa49c9�7ëÏµq�GDH�@�a4mdmd7$:=7$@Ìa4HmdG4B.CA7$B�HU:�� H�B�7L��ab@c<5a4`�I57VG4B°:=G4<?CtmoG=:=7$@RH�Br7JF�7dCAQ�G=:=7K:�� <?B.Cc7d@A�'a4mo7�Ô�IfaÌF�a4B�<57d@c7
:8� <5B.CA7d@A�'a4md7d@;H�Br7K��a4@A<fab`rI?7J7$9�CtB�G4@cF�abI5<59A7d7�Ö­3

]



PR7$9U@c7dk4I57$9Uq�7dH��D7dB.C°q�ab@Eab<?CA@c7nCA@cG4qò@c7$9�CA@c<fm­CA<5�47DöRF�a4<59UI?7$H�@s@A709�q�7$moCl��GD@cmd7ëaàmoG=:=7d@
q�@cG4q�@c7dF�7$BDCt7dCj:=7¿F�a4B�<?7$@A7KQrG4F�G4kD7dB�7Dörmo7dC�CA7zQ�G4F�G4kD7d<5B�<?CA7K7oCEabB.CVqra4@�Cc<5mdH�I5<?7$@A7$F¡7$B.CH=Cc<?I57KI?GD@c9�:�� H�B°CA@Ea���ab<5I�7dB°k4@cG4H�q�743

�
�ix yz��{}|v�A�A�9�A�B#
�~�������A|
��;��������"����;���|����������
68709¿<5BDCc7d@E:=7dq�7dB�:�abBrmd7$9zq�@A709�7$B.CA7$9z9�H�@ÌI5an�rk4H�@c7n24352�<5F¡q�GD9A7lHrB»G4@E:=@A7É:�7É@A70abI5<T·

9ca�CA<5G4B_ö�mo7dq�7dB�:�abB.C$öµCcG4Hr9ÉI?709�F¡G=:=HrI?709É:�� H�B)F¡7$F�7nB�<?�D7$a4HÁG4B.CÉq�H)7dCA@c7smdG=:=7$9�7$B
F�7dF�7ÌCA7dF�qr9$3�687ÌCca4`�I?70abH½9AH�<5��abB.Cjq�@c7$9A7dB.Cc7zIfalF�abBr<?7$@A7¡:=G4B.CLB�G4Hr9Ja��4GDBr9t@c7dq�ab@ACA<?C
I57$9eCcaDmEQ�7$9;:�7KF�a4B�<57d@c7j<5Br:=<5��<5:=Hr7dI5I?7K7dC;CA7dF�q�G4@c7dI5I?7D3

¹nGD<59 �D7$abB�·÷´�abq�CA<f9�Cc7 ÕJH�<5I?IfabHrF¡7  ¨:=G4H�ab@E: Ût7dBr@A²�.abB���<?7$@ 6_<?`�Br7oC I5GDaD:=7d@�q�G�� I?<5`�B�7dC q�@c7d��<57dïe7d@
³r7d��@c<?7$@ 6_<?`�Br7oC I5GDaD:=7d@�q�G�� I?<5`�B�7dC q�@c7d��<57dïe7d@
¹½ab@E9 �tH�@c`r9 pta�².CA@Ea4mo<5B�k pta�².CA@Ea4md<?B�k �tH�@c`r9
©!�.@c<5I ptaD:=<?G.9�<?CA7 pta�².CA@Ea4mo<5B�k pta�².CA@Ea4md<?B�k ptaD:=<?G.9�<?CA7�4Hr<?B pta4:�<?G.9�<?CA7�Ù pVa4:=<5GD9A<TCc7�Ù pta�².Cc@caDmo<5B�kz@c7$9A7$Î.H pta4:�<?G.9�<?CA7�Ù

pta�².CA@Ea4md<?Brk pta�².CA@Ea4mo<5B�k ��B.Cc7d@A�'a4mo7KÕL®�, pta�².CA@Ea4md<?Brk
��I�7$9�CK7d��<f:=7dB.CzÎ.H�7�mo7dC�CA7�@c7dq�ab@ACA<?CA<5G4B½709�C¿<5B�7dS=aDm­Cc7°Ï8mEQ�a4Î.H�7�F�G�:�H�I?7�a°7oCc7�F�<59

al��G4H�@�7dBÚ��G4B�m­CA<5G4B):=7sB�G.9Ì`�7$9AG4<5Br9$3�©t<5Br9�<¸ö�qra4@¡7dS=7dF�q�I574ö�B�GDHr9�a��4G4B�9Ìab��G4H=Cc7UI57$9
<5Br9�Cc@AH�m­CA<5G4B�9¨B�70mo709A9cab<5@A709�aÌI5az@caD:=<?G.9�<?CA7jabHlq�ab@E9�7$@¨I5G4@E9AÎ.H�7tI57JF¡G=:=HrI?7J:=7j@Ea4:�<?G.9�<?CA7Va
7oCc7KmoG=:=743

v



ú û¶üæý±þ�ÿ���� �
� ����
)��� � � � � � ���������ùóÓõZ��
Ê
)��ô	�

8���� �?�%�����A�������
6_a¡qra4@�Cc<?7Lqra4@c9A7d@�7$9�C;I5a¡qra4@�Cc<?7K:=H°q�@cG4kD@ca4F¡F�7j�rBra4I8ÎDHr<�q�@A7$Br:U7dBs7dB.CA@c�d7LH�BU��·

mEQ�<57d@,CA7dS�CA7;moGDF¡qr@A7$BrabB.CµH�B�:=7$9cmo@c<?q�CA<?��:=7;9cmo7dBr7�:�7RC�²�q�7��ei;XV·÷pVa�²4ö�7oC�Î.H�<rmdG4Br9�CA@cH�<?C
CAGDHr9�I57$9RG4`���7oCc9R@c7dq�@c7$9A7dB.Cca4B.C¨mo7oCACA7L9Amd7dB�7V7dBÉF�7dF�GD<?@c743�©_��a4BDC�:=7Vq�G4Hr�4G4<5@RmdG4F�F�7dB=·
mo7$@¿I57Éqrab@E9A7dH�@0ö8<5I��'abH�CÌ:=G4B�m�7$md@A<5@A7�I57$9ÌmoIfa49c9�709K:=7�CcG4Hr9zI?709¿G4`���7oCc9zÎDHr<¨q�G4H�@c@ca4<?7$B.C
7oCc@A7JCc@AGDH��4�09e:rabBr9;:�a4Br9�Ifa�B�G4@cF�7J��i;XÌ3
F�DHCTDHC kfX��n_cb]`Nog_LX[\�`n_
Ût7$H�@A7$Hr9A7dF�7dB.C$ö�IfaÇ:=G=moH�F�7$BDCEa�Cc<?GDB):�7°��i;XV·÷pta�²»709�CÉ`r<?7$BÁ�'a4<TCc74ö�7dCK�o� a4<t:=G4Brm

CA@cG4Hr�4�JCAGDH=Cjmo7ÌÎDH_� <5I_F�7K�'a4I?Ifab<?CVa49c9�7$¾K@ca4q�<f:=7dF�7dB.C¿Ï¢Y�q�Q�7$@A7Dör´eG�S¢ö¢PR².I5<5Br:=7d@0ö�PRGDB�74ö
��IfabB�7Dö4�j<59cm���I=²ÌaL:�� abH=Cc@A709µG4`=��7dCc9�qrI?Hr9�mdG4F�q�I57oS=7$9;Ô¢Qr7d<5k4Q.C��r7dIf:�9$ö���@Ea4m­CEabIf9e3?353 Ö�F�a4<59B�GDHr9_a��DG4Br9�:=70mo<f:=�¨:=7¨B�7¨qraD9�I57R9AH�q�q�G4@ACA7d@_q�GDH�@_I¸� <5Br9�Cca4BDC03$©!��abB.C!:=7emoG4F�F�7dB�mo7d@0ö��o� ab<
CAGDH=C�:�� a4`�GD@c:KCA�dI5�$mEQ�ab@ck4��I57emdG=:=7R9AG4H�@Emo7e:=7e�ei;XV·÷pVa�²¡Ô'ï;ï;ïK3 q�G���@ca�²D3 GD@Ak�Ö­öoq�G4H�@,�4GD<?@
moGDF�F¡7$B.CµI57$9µa4H=CA7$H�@c9�a���a4<?7$BDC,CAGDH=C�moGDBr9�Cc@AHr<TC0ö07dC�q�GDH�@,CA@cG4H��D7d@,CAGDH=CA709µI?709,q�@AGDq�@c<?�dCA�$9
:=709ÌGD`=��7oCE9d3�©Vq�@A709�a��4G4<5@Ì9AH�@c�4GDI?��CcG4H=C�I57°mdG=:=7°Î.H�7$I5Î.H�709Ì��G4<f9Ì7dC�@A7$Br:=Hr9�Î.H�7dIfÎ.H�7$9
<5F�a4k4709Ka��47$mÌ�eitXt·�pta�²ºq�G4H�@KF�7�@c7dF��dF�GD@A<f9�7$@K9�709Lq�G.9A9A<?`r<?I5<TCc�$9$ö=�o� a���a4<59L7$BÞCiSoCc7�I5a
9�CA@cHrm­CcH�@A7KÎ.H�7��o� abI5I5a4<59�H�CA<5I?<f9�7$@$3�687Kq�@cGb��7dC�709�Ct@c�$a4I?<f9A�J7$B½P;[K[Ìö�:=G4BrmLBrG4Hr9�q�G4H��DG4Br9
H=Cc<?I5<59A7d@�I¸� Q�7d@c<TCEabBrmd7e:�7tmoIfa49c9�709dö�mo7;Î.H�<��'aDmo<5I?<?CA7;`�7$a4HrmoGDH�qÌI57$9�mEQrGD9A7$9$3��VGbCc@A7�moG=:=7;9A7d@Ea
`�7$abH�moG4HrqUq�I5Hr9��'aDmo<5I?7Ka¡F�ab<5B.CA7dBr<?@;7dCt@A7$I?<5@A7KÎ.H�7Kmo7$I?Hr<_:=7L�eitXz3
F�DHCTDGF ��_a`�rtZ^WY�qbRWHe5m�og_a`N�qZ]eT�[Z^WY��b��A`�og_LXq\E`n_�r� ab<!:=G4BrmKmd@A�$�LH�B�7zmdI5aD9A9A7zij`=��7$moC$örÎ.H�<_9A7d@c��<?@Ea¡:=7zmoIfa49c9A7L:�7K`ra49A7Kq�GDH�@�CAGDHr9;I57$9
G4`���7oCc9$ö�Î.H�<8GDBDC�CcG4Hr9�I57$9�F�7dF�709;q�@cG4q�@c<?�dCA�09e:�7K`ra49A7�Ï���R�O���n�^�� ���R��¡]¢n£¥¤§¦¨ ©«ª^¬��^­Q�L®�¦R��ª¯¢]���R¤) ° �¥±��n²�³]��®/�]�¥±n�n²R³]�
 

2$�



´ �R�]�¥³§�«µ¥³u®R���R�]�¥³t�/µ¥³) ¶�¶ µ¥±·®Qª�ª]µ¥±% ° ³]£¸�t¦/¡Rµ¥³«¹<®Q��³]£¸�t¦/¡Rµ¥³«¹% 
%EÑ�+¨/�º 687°C�²�q�7n709�CÉHrBàmEQra4F�q):�7°`r<TCE9ÉÎ.H�<VmoGD@A@c7$9Aq�G4Br:ÚaÞ:�7$9�<5B=��G4@cF�a�CA<5G4B�9�9�H�@

md7oC�G4`���7oCÉÎ.H�<t9�7$@AGDB.C¡H=Cc<?I5<f9��$7$9�q�I5Hr9¡Cca4@c:Áq�GDH�@�I57°@Ea�².·#Cc@caDmo<5B�kr3,�ja4Br9��eitXzö
<5IL7oS=<f9�Cc7ºCA@c7d<5¾d7ë:=<T>¢7d@c7dB.CE9ÉC�²�q�7$9$öeÎ.H�7l��7ëB8� 7dB�H�F��$@A7$@ca4<tqra49U<fmo<¸öRF�ab<f9U�4G4<fmo<Î.H�7$I5Î.H�709¿7dS�7$F�q�I?709�Ï!6_7É`�<?C¡NsB�GDHr9K<5Br:=<fÎ.H�7l9A<Rmo7dCzG4`���7oCzq�GD9c9�70:=7�H�B�7ÉCA7oS�·
CcH�@c74ö�I?7¿`r<TCL^�B�G4H�9;<?B�:=<5Î.H�7¡9d� <5I!aÉ:=709;�rIf9zÔ'7dI57dF�7dB.CE9j9AH�<5��a4B.Cc9V:rabBr9;HrB�7zI5<59�CA7
mEQ�ab<5B��d7�Ö­ö¨I57n`�<?C°MÇB�GDHr9�<5Br:=<fÎ.H�7½9A<jmo7dClG4`���7oCÉ7$9�ClH�Br7½9�GDH�@Emo7nI5H�F�<?B�7$Hr9A74353?3
PRQ�a4Î.H�7¿q�Hr<59c9Aa4Brmo7¿:�7ÌN�moGD@A@c7$9Aq�G4Br:�a4B.C;a4Hs`�<TCJ7$9�Cj:=7d�rB�<,qrab@tHrB�7zmoGDBr9�CcabB.Cc7
Ô'7oSÞÏ�¼Ì:=7o�rBr7¿®� T»j®;¦jp; ¨�)¼jiJ´��D ePe®æN4Öo3½ ����"�º ³,I5a4kD9�709�C�9�<5F�<?Ifab<5@c7tabH�C�²�q�74ö�mb� 7$9�C¨H�Bla4H=CA@c7VmEQra4F¡qÉ:�7V`�<?Cc9$3.6_7Vq�@c7dF�<57d@R`�<TC
<5Br:=<fÎ.H�7ÌÎ.H�7zI#� G4`=��7dCjB�7zq�@AG��DG=ÎDHr7Kqra49j:�� GDFz`�@c74örI?7Ì`�<TCKN�<5Br:=<fÎDHr7ÌÎ.H�7¿I¸� GD`=��7oC
709�C¨��7d@cF¡�D3?353�PRG4F�F�7tq�GDH�@�I57tC�²�q�74öDmEQ�a4Î.H�7;`�<?CeaKHrB�7VmoGDBr9�CcabB.Cc7¿Ô�7oSsÏ�¼z:�7o�rB�7
�Li)¼VY=ÛV©j�LitÝ·¼t³µ6_©tÕè20Öo3¾ "$ 'È,Æ# '�,�fº Y�<?`rI?<5B�k¡7$9�CRH�BUq�GD<?B.CA7$H�@e�47d@E9RH�BUa4H=CA@c7VGD`=��7oC0ö.Î.H�<�9A7d@EaKH=CA<5I5<59A�jqrI?Hr9RI5G4<5B
q�G4Hr@tmoG4B�9�Cc@AH�<5@c7JI57$9�I5<f9�Cc7$9t:�� G4`���7oCc9;a¡@c7dBr:�@A7D3¾ %$/n¿�%$*!��/�º ¦VBÁq�G4<5B.CA7dHr@¡�D7d@E9¿H�Br7°9�CA@cHrm­CcH�@c7U:=7UCA7dS.CcH�@c74ö�9�Cc@AH�m­CAHr@A7°ÎDHr<eB_� aëqra49
7$BrmoGD@A7L�dCA�L<?F�q�I5�dF�7$BDCc�4ö4�o� ²É@c7d��<57dBr:�@ca4<�q�I?H�9eCcab@E:�3¾  '�¢%$/.�� '&��Àº ¦tBùq�G4<5B.CA7$H�@s�47d@E9UH�B�7Ç9�Cc@AHrmoCAH�@c7Þ��BDCc7d@c<?GD@$ö�9�CA@cHrm­CcH�@A7ÞÎ.H�<K9�7$@A��<5@caËa:�7oCA7$@AF�<5B�7d@jI?709;@Ea�²4G4B�9�q�@A709�7$B.Cc9t:�a4Br9;I57$9VG4`=��7dCc9tq�G4Hr@tI?7¿CA@Ea4mo�¿:�7¿@ca�²DG4Br9$ö=7oC
I¸� <?Br:�<5md7�:�7e@c7o��@Ea4moCA<5G4B¡:=HÌF�<5I?<57dH_3���mo<�abH�9A9A<#öc�o� ²¿@c7d��<?7$Br:=@Eab<�a��470m¨`�7$a4HrmoGDH�qzq�I5Hr9
:�7¿:=7oCEab<5I59�I5G4@E9;:=7LI5a�q�ab@ACA<57LpVa�²D·�®!@caDmo<5B�kr3¾ È!È¨&�¿Oº ¦VBàq�G4<5B.CA7$H�@��47$@c9�H�Br7°`�G4HrBr:=<5B�k»`�G�S�3�¦VB�7n`�GDH�Br:=<5B�kÇ`�G�SÁ7$9�CÉH�Bà7dB=·9A7dFÌ`�I57V:=7j:�7dH=S��470m­Cc7dH�@E9�Î.H�<�:�7o�rB�<f9c9�7$BDCeH�B�7t`�G4<?CA7JÎ.H�<�7$B.CAG4Hr@A7�CcG4H=CeI#� G4`=��7dC$3
PR7dC�7dI57dF�7dB.Cµ7$9�CµH�CA<5I?<f9��eq�G4H�@�a4m$mo7$I?�$@A7$@!I¸� a4I?kDG4@c<TCcQ�F�7RÎ.H�<=mEQ�7$@cmEQ�7e:=7$9,<5B.CA7d@E9A7$m­·
Cc<?GDBr9t:�a4Br9�CcG4Hr9;I57$9tG4`=��7dCc9$3r©_��a4BDCJ:=7¿mda4I5mdH�I?7$@;I?7zq�GD<?B.Ctq�@c7$md<59t:8� <5B.CA7d@E9A7$m­Cc<?GDB:�H�@ca�²DG4BÌa��D7$meI¸� GD`=��7oC0ö4G4B�@c7dk.ab@E:=7e9$� <?I�²ÌaLH�B�7V<?B.CA7$@c9A7$moCA<5G4B�a��470mRIfaL`�G4H�Br:�<?B�k
`�G�S�ö_mo7ÉÎ.H�<¨7$9�C¿q�I?H�9K@ca4q�<f:=7Éanmda4I5mdH�I?7$@$3_Y=<¨mo7�B8� 7$9�C¿qraD9KI?7Ém$a49$ö�<?IRB�7É9A7d@ACKa
@c<57dBn:�� 7$9c9Aa�²D7d@�a��47$mjI¸� GD`=��7oCtI5H�<�F�7dF�743¾ %d�����,"�Á÷&���êÂº ¦VBLq�GD<?B.CA7$H�@8�D7d@E9¢H�B�7¨9�CA@cHrm­CcH�@c7�:=7µCA@EabBr9���G4@cF�a�Cc<?GDBJ^D:�ödÎ.H�<4mdG4B.CA<57dB.C
HrB�7ºF�a�Cc@A<fmo7º:=<5@c7$m­Cc7n7oCÉH�Br7ºF�a�CA@c<fmo7s<?B��D7d@E9�7D3RPR7$9�F�a�Cc@A<fmo709É9AG4B.CÉ@A7$F�q�I?<57$9
I5G4@E9cÎDHr7JI¸� G4B°H=CA<5I?<f9A7¿:=7$9eCc@ca4Br9���GD@AF�abCA<5G4Br9�:=709�G4`=��7dCc9��eitXz3��� a4<�7$Br9AH�<TCc7¿:=7o��B�<59;:�7$9e��G4B�m­CA<5G4B�9;ÎDHr<8q�7$@AF�7dCA@cG4B.C�:�7KF¡7dC�Cc@A7K:=709�`�<TCE9ta°2LG4Hs��ö=7oC

:=7LCc7$9�CA7d@�CcG4Hr9tI?709tmEQrabF�qr9�q�GD9c9A<?`�I57$9;:rabBr9t®R²�q�7K7dCV³,I5a4kD9$ö�aÌq�ab@ACA<5@t:=7$9tmdG4Br9�Cca4B.CA7$9
:=7d�rB�<57$9$3
F�DHCTDGU ��_�Z^W+Ã�\ b]WYe5m�og_a`ÄrchY\E`�`n_a`fo
ÅÆeTX��n_cb]`
¦tB�7t��G4<f9�I5aKmdI5aD9A9A7Vij`=��7$moC¨:=7o��B�<?7Dö­�o� ab<rqrH¡IfaK:=7$@A<5�47$@�q�GDH�@¨mo@c�d7$@�I?709���@ca4<59,GD`=��7oCE9d3

PRQraDÎDHr7VG4`���7oC;abH�@Eaz:=GDBrmjI?709Rqr@AGDq�@A<5�oCc�$9e:=7J`ra49A7J:�7jIfaÌmdI5aD9A9A7Lij`���7$m­C0ö�7oCt9�7$@caÌmoGDFÌ·
q�I5�oCc�Uqra4@¡9A7$9¡q�@cG4qr@A<5�oCc�$9Ìqrab@ACA<fmoH�I5<5¥d@c7$9$3!X�GD<5md<eHrB�7°:�7o�rB�<?CA<5G4BÚk47$B�7d@EabI57U:=7smEQraDÎDHr7
G4`���7oCKÏ

242



­¥¢n£^¦�¦ÈÇ¸ÉRµQ¹c©«ª^¬n�¥�^Ê?Ë@��²�ª^¢^�n­Ì©«ª^¬n�^­/�Í�Î�ÎÈÏ ³]µ«�R³t�«Ð¥�RÐ^¦Ä¢nµ^­«£R¢n�^¦N£L­¸�¥�uµ¸ª^¬n�¥���²�ª¯¢^�¥­?ËÎ�ÎÈÑ µ¸�§­/�t�«µ¸�§¦fÒRµ¸�t¦Q��³n²t­/�Rµ¥³§¦ÔÓR�·­«�¥��µ¸ª^¬��¥�Î�ÎÈÑ µ¸�§­/�t�«µ¸�§¦ ´ �R�]�¸³R¡R£^­¸�Î�ÎÈÑ µ¸�§­/�t�«µ¸�§¦fÕR�¸�^�¸³]£R¢n�^¦Ö  
68709µq�@cG4q�@c<?�dCA�09_I5G=mdabI57$9�:�7eI¸� G4`=��7dC�Y=q�Q�7d@c7;9�GDB.CµHrB¡md7dB.CA@c7�7oC�H�B�@ca�²DG4B83�68709!��G4BrmoCA<5G4Br9
moGDBr9�CA@cHrm­Cc7dH�@E9z9AG4B.CÌI57$9Ì<5B�<TCc<5a4I?<f9ca�CA<5G4B�9zq�GD9c9�<5`�I57U:=7UI#� G4`���7oC¡Î.Hra4Br:Ë<5Ie7$9�C�md@A�$�43!6_7$9��G4B�m­CA<5G4B�9R<5B.CA7$@��'aDmo7K9�GDB.CeI57$9e��GDBrm­Cc<?GDBr9�ÎDHr<�q�7$@AF�7oCACA7$BDCV:�7J@c7$mdH�q��d@c7d@�I?709eq�@AGDq�@c<?�dCA�$9
Ô'Î.H�<�B�7J9�GDBDCeqra49Rq�H�`rI?<fÎ.H�7$9EÖ­ö.7oC;:=7VI57$9R@c7dF�q�I5<?@JÔ�7oSºÏ=Y�q�Qr7d@c7zÏ�Ï 9A7oCEpta4:=<5Hr90Ô ¬rG.a�C¨@­Ö�×
@Ea4:=<5Hr9ÙØ\@AÚ�Û¡Öo3�6_7$9V��G4BrmoCA<5G4Br9Vk47dBr7d@EabI57$9t9AG4B.CtCcG4H=Cc7$9tI57$9V��G4B�m­CA<5G4B�9VÎ.H�<,�.<57dB�:=@AGDB.C
q�I5Hr9eCca4@c:Uq�G4H�@tIfa�9�Hr<TCc7¿:=Hsq�@AG4��7oCKÔ�7dSëÏ�<5B.CA7d@E9A7$m­Cc<?GDB°:�7J@Ea�²4GDBr9$3?3OÖ
F�DHCTD3j kfX��n_cb]`N`n�v_arcWY\EdgÜ
��Ir²�aKabHr9c9A<�I?709�GD`=��7oCE9�9�q�7$md<5a4H=S�ö4Î.H�<rBr7V9�GDB.C�qra49µ��GD@cmd7dF�7dB.C¨:=�$@A<5�4�09�:=7tIfaKmoIfa49c9A7

ij`=��70m­CaÚ�I57$9LGD`=��7oCE9Kpta�²4ö!Pea4F¡7$@carö¢7oCz68<5k4Q.C­Y�G4H�@Emo7D3868<5k4Q.CEY=G4H�@Emo7¡7$9�CKI?7É9A7dH�I�GD`=��7oC
9Aq�70mo<fabI8aÝSoCc@A7K:=�$@A<5�4�K:=7KIfa�moIfa49c9�7¿ij`=��7$moC$örm4� 709�C;H�Bsq�G4<5B.CtI?H�F�<5B�7dH�S°Î.H�<89A7d@c�.<5@EaÌ:=7
I5H�F�<?¥$@A7¿q�G4Hr@jI57$9jmdabIfmoHrI59j:=7z@Ea4:=<5GD9A<?CA�¿7dCjI57¿CA@Ea4md�z:=7¿@Ea�²4GDBr9$3r6_aUPea4F�7d@Ea�moG4B.Cc<?7$BDC
:=709U�D7$moCA7dHr@c9°Î.H�<K:=7o�rBr<59c9�7$B.Cs9AG4Bò7$F�q�I5aDmo7$F¡7$B.Cs:�a4Br9°I5aÚ9Amd7dB�7Dö;9�GDBùG4@c<57dB.CcabCA<5G4B
7oCÉ:=709�qrab@EabF�¥dCA@c7$9�:�� 7o>¢7oCc9l9�q�7$md<5a4H=S�Ô�7dSùÏµ��G=mda4I;`�I?Hr@$ö���7dIf:ÁG4�J��<57dïVÖ¡Î.H�<t9�7$@AGDB.C
H=Cc<?I5<59A�$9Rq�G4H�@�I57V@Ea�²D·¸CA@Ea4md<?Brkr3b �Ctpta�²DöDm4� 709�C�H�Bl7$Br9A7dFz`rI?7J:=7J:�7dH=SÉ�D7$m­Cc7dH�@E9VÔ'G4@c<?kD<?Br7
7oCK:=<5@A70m­Cc<?GDB�Ö­ö¢FzHrB�<TC¿:�� H�B�7¡I5<59�CA7�mEQrab<5B��$7¡:=7�9�CA@cHrm­CcH�@A7Ì��B.CA7d@c<5G4@0ö�q�G4H�@K9ca��4GD<?@J:�abBr9
Î.H�7dIf9tGD`=��7oCE9VHrBº@ca�²DG4Bs7$9�Cjqr@A709�7$BDCJa�B8� <?F�q�G4@ACA7ÌÎ.H�7$I!F�GDF¡7$B.CJ:=HnCc@caDmo�z:�7z@Ea�²4G4B_ö
B�G4CcabF�F�7dB.C;q�G4H�@tm$abIfmoH�I57d@;I¸� abC�Cc7dB�Hra�Cc<?GDB°:8� <5B.CA7dB�9�<?CA�D3

8��98 ��|v���a��&��
¦tB�7z��G4<f9VI57$9VG4`=��7dCc9J:=7¿`raD9�7Ì:=7o�rBr<59$ö4��7Ìq�GDH���ab<f9jmdG4F�F�7dBrmd7d@jI?7¿q�ab@E9�7$H�@$3§�47zF¡7

9AH�<59e:=GDBrmt@c7dF�<f9¨:�a4Br9¨I57$9e9AG4H�@Emo709¨:=7j�ei;X�q�GDH�@e�4G4<5@RmdG4F�F�7dB.CRI57$9eabH�CA7dHr@c9Ra���a4<?7$B.C
�'ab<?C$3�687KmoG=:=7K709�C;<5F¡F�7$Br9�7Dö�7oCt@c<57dB°B8� 709�CtkD7dB�7$@ca4I#3=6_7L�'ab<?CVÎDHr7Lmd7¿9�GD<TCt:=H½PÊ7oCtB�GDB
:=HlP;[K[)Br7��'a4mo<5I5<TCc7;qra49µIfaJI?70m­CAHr@A7D34687�qra4@c9A7dH�@���i;XÊ709�Cµ�'ab<?C¨:=7t:=7$H=S¡9AG4H�9µqrab@ACA<57$9�Ï
H�B�®_G¥,47$B�<?¾$7d@µ7oC�I57;��ab@E9�7$H�@!qr@AGDq�@A7$F�7dB.Cµ:�<TC034687;®!G¸,47$B�<5¾d7d@�md7�mEQ�ab@ck47R:8� 7dS.Cc@ca4<?@c7�:=7$9
7oS=q�@c7$9c9A<?GDBr9µ@A7$k4H�I5<5¥d@c7$9�:=H���mEQr<?7$@$öD7dB�I57$9�qraD9A9cabB.C¨9AG4Hr9���G4@cF¡7j:=7V®!G¸,47$B�abH���ab@E9�7$H�@$öÎ.H�<=k4¥$@A7�I57$9µ@c¥dkDI?709�:=7�k4@EabF�F�ab<5@A7eq�GDH�@�moGDBr9�CA@cH�<?@c7eI5aK9cmo¥$B�7�7dB¡F¡7$F�G4<5@A7D3«�47;F�7;9�Hr<59
:=GDBrmeF¡<f9�9AH�@�I?7;Br7oC�aJI5aJ@c7$mEQ�7$@cmEQ�7�:=7;:=G=moHrF¡7$B.Cca�Cc<?GDB¡:��oCca4<?I5I5�d7;9�Hr@�I?709µk4@EabF�F�ab<5@A709
7oC;I57jq�ab@E9�<5B�kr3=ÛV7dH�@c7dHr9A7dF�7$BDC0ö0�o� a���ab<f9R�'ab<?C;H�BU7dS=q�G.9��L9�Hr@;I?7L9�Hb��7oCtI¸� a4B�B��d7L:=7$@AB�<5¥d@c74ö
:=GDBrmJ<?I8F�7K@c7$9�Cca4<TC�B�G4FÌ`�@c7dHr9A7$9;:=G=m$9dö=7dC���7KB8� a���a4<59eqraD9�7dBrmdG4@c7jCcG4H=C;GDH�`�I5<?�D3

20N



F�DGF�DHC ��_cÞÙm[W+b]WYe5m�o
ÅGdqmshY\EmqlT\�lT_Lß-e5Z^à�_ah
w�áfw�á'�§á'� â°/nã,�, �%0 '&��!"
¦tB¯�4G=mda4`�H�Ifab<5@A7½7$9�C°H�B¯7dB�9�7$Fz`�I57½��B�<K:=7Þ9A²�Fz`�G4I57$9ÞÏ�XäØä×Çaröe`_ö�m4öK3?3535öe¾Û°¦VB�7UmEQ�aQP B�7U9AH�@¡H�BÁ�DG�m$ab`�HrI5a4<?@c7�X�709�C¡H�B�7smoGDBrmdabCA�dB�a�CA<5G4BË:�7U9A².FÌ`�GDI?709lÏ!SÄØ

ab`)6_aÇmdG4Brm$a�CA�$Bra�Cc<?GDBÚ:=7º:�7dH=S)mEQraQP B�7$9�aÇq�G4H�@�@c�$9AH�I?CcabC�HrB�7ºmEQraQP B�7sG4`�CA7dB�H�7s7$B
��H=S�Cca4q�G.9Aa4B.CLmd7$9K:=7$H=SëmEQra/PfB�709¡Ï8a��47$mzS�ØÀa4`ë7dCK²ÔØZm$:�ö�G4BÞG4`=Cc<?7$B.CJS=²�Ø�ab`¢md:�3
X¨å�7$9�CJI¸� 7dBr9A7dFÌ`�I?7¡:=7¿CcG4H=Cc7$9JI57$9JmEQraQP B�7$9j9�Hr@jI57Ì�DG=mdab`rH�I5a4<?@c7KXz3¢��ab@L:=�d�rB�<?CA<5G4B½HrB
IfabB�k.abk47z7$9�CJH�BÞ9�GDHr9�·¸7$Br9�7$Fz`�I57Ì:�7ÌXvå�3_Pj� 709�CLH�Bë7dBr9A7dFÌ`�I?7�:=7�mEQraQP B�709jmdG4Br9�CA@cH�<?CA7$9a��470mjmd7L�4G=mda4`�H�Ifab<5@A7D3
w�áfw�á'�§áfw xL��&�+!�� Ææ.%�æ."
��I=7$9�C�<?F�q�G4@ACcabB.C�:=7;9A7e@Eabqrq�7$I?7$@µÎ.H�7�I57$9,IfabB�k.abk4709!9AG4B.C�:=709!7$Br9A7dFz`rI?709�moG4B�9�Cc@AH�<?Cc9

9AH�@�:=7$9µ�DG�m$ab`�HrI5a4<?@c7$9,:=G4BrB��$9$ö�<?I��'a4H=C¨:=GDBrmRCAG4Hb��G4H�@E9µ9�q��$md<T�r7$@�I?7��DG�m$ab`�HrI5a4<?@c7RaD9A9AG=mo<5�ç H�BsI5a4B�kDa4k47D3è æ�*,�! #&���º Y�<�6s709�C�IfaJ@A�$H�B�<5G4B�:=7$9�I5a4B�kDa4k47$9µ6¨2e7dCR6!N�ö�<?I�7$9�C¨moGDF¡q�GD9A�;:=7$9¨mEQraQP B�7$9
a4q�qra4@�Cc7dBra4BDC ç 6�2LGDH ç 6!NÌGDHsa4H=SU:=7$H=S�3é �¢%0/D��"0/�~b%$ #&��Lº Y�<�6ë7$9�CRI¸� <5B.CA7d@E9A7$m­Cc<?GDBU:=709¨IfabBrkDabkD7$9R6�2J7oC;6!N=ö.<5I�709�C;moGDF�q�G.9��J:=7$9mEQ�aQP B�7$9;a4q�qrab@ACA7$BrabB.C ç 6�2L7oC ç 6!N�3

éÌ&��,~4��%�æ��!��%$ '&��Lº 687½qr@AG=:=H�<?CUq�ab@smoG4B�mda�Cc�dBrabCA<5G4Bò:=7Þ:=7dH�S)IfabBrkDabkD7$9É6¨2½7dCs6,NmdG4B.CA<57dB.CLCAGDH=CA709JI?709KmEQraQP B�7$9j��GD@AF��d709Jqrab@LIfaUmdG4Brm$a�CA�$Bra�Cc<?GDBë:�� H�B�7�mEQra/PfBr7¡:=7
6¨2Ka��47$mjH�B�7¿mEQ�aQP B�7K:=7¿6!N�3ê ¿�%$/��!"0 '&���º 6¨� 7dS.Cc7dBr9A<5G4Bº:�� H�BºIfabB�k.abkD74ö�B�G4CA�¡6 å¡709�CVIfa�@c�dH�Br<?GDBº:=7¿CcG4Hr9VI?709VIfabB=·
k.abkD7$9jG4`=Cc7dB�Hr9j7dB½�$I?7$��abB.CJI57¡I5a4B�kDa4k47 ç CAGDH=CA709jI57$9Jq�Hr<59c9Aa4Brmo709V7$B.CA<5¥d@c7$9¡Ô�B�GDBBr�dkDabCA<5�4709cÖo3. �S�7$F�q�I?7�Ï�9A<86fØë×¿a�ö=`8ö�m4ö�3?3535ö=¾)Û.ö�6 å¿7$9�C;I#� 7dBr9A7dFÌ`�I57L:�7jCcG4H=Cc7$9
I57$9VmEQraQP B�7$9�:=7KI5G4Brk4H�7$H�@;ÎDHr7dIfmoG4B�ÎDHr7j��GD@AF��$7$9;:=709�I?7dC�CA@c7$9V:=7K6�3

F�DGF�DGF ì�eEb]WYeímq`�og_LlTZ^\�àîà�\EWYZ]_�ß9eTZ^à�_ahHhH_
w�áfw�áfw�á'� é �¢%$��&8(!*,~b%0 '&��
ijBÇ@ca4q�q�7$I¨Î.H8� H�B»I5a4B�kDa4k47¡Bra�CcH�@c7dI�709�CzHrBÇ9AG4H�9�·÷7dBr9A7dFÌ`�I57�:�7ÉI#� 7oS�Cc7dBr9A<?GDB»:�� HrB

mo7$@�CEab<5Bs�4G=mda4`�H�Ifab<5@A7D3�¦VB�7¿kD@ca4F¡F�a4<?@c7K:=G4<?Cj:=GDBrmKabHsF�G4<5Br9t9A7d@c��<?@ ç :��o�rB�<5@VÎ.H�7$I?I57$99AG4B.CtI?709VmEQra/PfBr7$9tÎ.H�<,abq�qra4@�Cc<?7$B�B�7$BDC ç H�BºIfabB�k.abk47D3rY�H�@jI?7¿qrI5a4Bs��G4@cF¡7$I#örH�B�7zkD@ca4F¡·
F�ab<5@A7K709�CtHrB½9�²=9�CA¥$F¡7¿mdG4Br9�CA<?CAHr�z:�� H�BnB�G4FÌ`�@c7L�rB�<!:�7zmoGDF¡q�GD9cabB.CE9�7oCj:=709�Cc<?Br� ç I5a:=709Amd@A<5q=CA<5G4B¡:�� H�BÌIfabBrkDabkD743�Y�²=9�Cc¥dF�7;:=7eq�@AG=:=H�m­CA<5G4B°Ïb¦tB�9A²�9�CA¥$F�7e:=7�q�@cG=:=HrmoCA<5G4Bz709�C
H�BlmdG4H�qrI?7�Ô�XÌö.�eÖ�G¥ïÉX�709�CeH�Bl�DG=mdab`rH�I5a4<?@c7;�rBr<�:=7L9A².FÌ`�GDI?709¨7dCR�Ú7$9�CeH�Bl7dBr9A7dFÌ`�I?7
�rB�<�:=7Uq�@AG=:=H�m­CA<5G4B�9d3,687$9zq�@cG�:�Hrm­Cc<?GDBr9¿GDBDCÌI5aº��G4@cF¡7ÉSÞ·9ðÀïÀG¸ï»SÇ7oC¡ï�9�GDBDC¡:=7$9
mEQra/PfB�709L9�H�@LX�Ô'F�a4<59JSëB�7�q�7$H=C
SoCc@A7¡��<5:=7�Ö­ö_m4� 709�CA· ç ·÷:�<?@c7¿Sëa4q�qra4@�Cc<?7$BDCKa°XL[Z7oCKï
abqrqrab@ACA<57dB.CVaÉXvå�3��,GDH�@j:��o�rB�<5@VHrB½9�²=9�CA¥$F¡7Ì:=7zq�@cG=:=HrmoCA<5G4Br9$ör<5I,9AH=��CL:=7z:=�d�rB�<5@J9A7$9
:=7$H=SlmoGDF¡q�GD9cabB.Cc7$9RX�7dC��µ3�©V<?Br9A<�Ï�X<Øë×0aröD`8ö�m�ÛL7oC��ñØ�ò `raz·-ð�ab`8ö=mdaz·9ðòa4mbö=md`
·9ðÚ`¢mwó¢moG4B�9�Cc<TCcH�7dB.C¨H�BÉ9A²=9�Cc¥dF�7t:=7tqr@AG=:=HrmoCA<5G4Br9$34aJ·9ðÚ`�709�C�HrB�7V:=�$@A<5��a�CA<5G4B�:=<5@c7$m­Cc74ö
7oCLa�Ø)ðæ`º709�CLH�B�7¡:=�d@c<?��abCA<5G4Bn<5Br:=<5@A70m­CA7Dö�Î.H�<µq�7dH=CÙSoCc@A7¡:=�$mdG4F�q�G.9��$7¿7dBëH�B�7¡9�H�<?CA7
:=7K:=�$@A<5��a�CA<5G4B�9;:=<?@c7$moCA709d3

2$^



w�áfw�áfw�áfw â�ænã,�, �%0 '&��Ú(íô?*,�!/½�r����êËêÁ�� ���/�Á¸&���êË/�Æ'Æ#/
¦tB�7�kD@ca4F¡F�a4<?@c7���G4@cF�7dI5I?7e7$9�C�H�B�ÎDH�a4:=@cH�q�I57oC�ÏbÕ�Ø�×0X�B8ö�XV<¸ö��,ö4YtÛ�G¥ïzXàCµ7$9�CµHrB

�4G=m$ab`�H�Ifab<5@c7jCc7d@cF�<?Bra4I��rB�<¸38Pj� 709�Cj9AH�@Vmd7¿�4G=m$ab`�H�Ifab<5@c7LÎ.H�7Ì9�GDBDC;��GD@AF��$7$9;I57$9jmEQraQP B�7$9
Ô�qrQ�@caD9�709cÖ¨:=H°I5a4B�kDa4k47VÎ.H�7JI5aÌk4@EabF�F�ab<5@c7V:=�o��B�<?7D3�PR7$9�mEQra/PfB�709Ra4q�qra4@�Cc<?7$B�B�7dB.C�:=G4Brmç Xj<õå=3�X�B½7$9�CJH�B½�4G=mda4`�H�Ifab<5@A7KB�GDBnCA7$@AF�<5BrabI!�rB�<¸3_Pj� 709�CJH�Bº�DG�m$ab`�HrI5a4<?@c7¿abH=S=<5I?<fab<5@c7
H=Cc<?I5<59A��:�abB�9jI57$9L@c¥dkDI?709j:�7¡kD@ca4F�F�a4<?@c743¢687¡q�I5Hr9K9AG4H��D7dB.CJX�BÇmoGDB.CA<57dB.CKI?709j�$I?�$F�7dB.Cc9
:=HëF¡�dCca4I5a4B�kDa4k47¿H=Cc<?I5<f9��¡q�GDH�@L:=�dB�GDF�F¡7$@jI57$9LmdG4Br9�CA<?CAHra4B.Cc9$3�X�Bë7oCLXV<�B8� G4B.CJa4HrmoHrB
�dI5�dF�7$BDC¡7dBàmoG4F�FÌH�BvÚµI?7U�4G=mda4`�H�Ifab<5@A7ÉX�:=7°I5a½k4@EabF�F�ab<5@A7l7$9�CÌIfa½@c�dH�Br<?GDBÁ:=7°X�B
7oC¿Xj<#3!687�moGDH�q�I57sÔ'Xzö8�eÖL7$9�CKH�B»9�²=9�CA¥dF�7É:=7�q�@cG=:=HrmoCA<5G4Br9$3��æ7$9�C¿H�BÇ7dBr9A7dFÌ`�I?7�:=7
q�@cG=:=Hrm­Cc<?GDBr9$öDabqrq�7$I?�$7$9e:=G4@c�dBra���a4BDCR@A¥$k4I57$9¨:�7VIfa¿k4@EabF�F�ab<5@c7t:=7jIfaK��GD@AF�7¿Ï.SÉ©�²Ì·9ð
¾ÉörCA7dI,Î.H�7z©ça4q�qrab@ACA<57dB.CVa�X�B_ö�7dCtS�ö ²Dö ¾za4q�qra4@�Cc<?7$B�B�7dB.CVa�Xj<õå=3�68709V:=7$H=SsF¡7$Fz`�@c7$9
:�� H�B�7É@c¥dkDI?7U9�GDBDC¡abq�q�7dI5�$9�ö­qra4@�Cc<?7�k.abHrmEQ�7�ö¡7oC�öoqrab@ACA<57l:=@cG4<?CA7�ö°Ï_Ifanqra4@�Cc<?7Ék.abHrmEQr7moGDB.CA<57dB.CVCcG4H���GDH�@c9jabHëF¡GD<?B�9VH�B½�dI5�dF�7dB.CK:=7ÌX�BvÚ¢9A<,I¸� G4B½mdG4Br9A<5:�¥d@c7zmEQra4Î.H�7Ì@A¥$k4I57KS
·9ðá²ÇmoGDF¡F�7�H�BËmdG4H�qrI?7½Ô�S�ö_²�Ö­ö!G4BÇq�7$H=C¡a4I?GD@c9K:�<?@c7lÎ.H�7��ç709�CzHrBË9�GDHr9�·÷7dB�9�7$Fz`�I57
:=HÇq�@cG=:=H�<?Czmdab@ACA�09�<57dBÞXL[�»ZX¨åë3µYë7$9�C¿H�BÇ�dI5�dF�7dB.C¿qra4@�Cc<5mdH�I?<57d@¿:�7�X�BËabq�q�7dI5��I?7
9A².FÌ`�GDI?7L<5B�<?CA<fabI8GDHsabS=<?GDF¡7K:=7zI5a¡k4@EabF�F�ab<5@c743=¦tB�7zk4@EabF�F�ab<5@A7JB8� a¡CAG4Hb��G4H�@E9;Î.H8� HrB
9A7dH�Iµ9�²�FÌ`�GDI?7Ì<?B�<?CA<fabI¸3�687¡I5a4B�kDa4k47¿:=�d�rB�<µqra4@jH�Br7ÌkD@ca4F¡F�a4<?@c7zÕZ9$� �0mo@c<TCL6¨Ô#ÕKÖo38¦tB�7
q�Q�@Ea49A7z:=7�6¨Ô¸ÕKÖt709�CjCAGDH=CA7�mEQraQP B�7KS½:�7zXV<3å�ö�CA7$I?I57�ÎDHr7¡Y�Ø)ðæS�3¢687ÌI5a4B�kDa4k47z:=�d�rB�<
qra4@;H�B�7Lk4@EabF�F�ab<5@A7KÕ\7$9�CLÏ�6¨Ô#ÕKÖgØî×KSsÙ¿S°a4q�qrab@ACA<57dB.C;a¡XV<3åÌ7oCjYÀØ)ðÊS�Û
F�DGF�DGU ÷}\�Z^`n_adqZÄ÷fk�Jø HrabB�:L<?I�9d� abkD<TC,:�� H�CA<5I?<f9�7$@_H�Br7¨k4@EabF�F�ab<5@c7�q�GDH�@_@c�$a4I?<f9�7$@�H�B¿qra4@c9A7dHr@$öoHrB¿B�G4Hr�47$a4H
F�GbCA·÷mdI?7d��<5F�q�GD@�CEabB.CÌa4q�qrab@Eab<?C�Ï!I57$9Ì®_G¥,47$Br9d3!¦tBÇCAG¥,47$B»7$9�CzI#� H�B�<?CA�°a�CcG4F�<5Î.H�7U:�� HrB
IfabB�k.abk47D3=��I_moGDBr9A<59�CA7¿:�� H�B�7Ì:=7$9cmo@c<?q�CA<5G4Bn:=7z9A²�BDCEa�S=7L7oCj:8� H�BsC�²�q�743�¦tB�7¿<5Br9�Cca4Brmo7¿:=7
CAG¥,47$BJ709�C,abq�q�7dI5I?�¨I?7dS�7$F�7tÏdH�Br7¨mEQrab<5B�7�:=7RmEQrab@Ea4moCA¥d@c7$9�Î.H�<.moGDB=��G4@cF�7�a�I5at:�7$9cmo@c<?q=Cc<?GDB
9A².B.CEa�S=<5Î.H�7�:=HÌCAG¥,47dB_3b687eqrab@E9�7$H�@�:=G4<?C�:=G4B�mRI5<5@A7eI?709�mEQrab@Ea4moCA¥$@A709!:=HÌ��mEQ�<57d@0ö�7oS�Cc@ca4<?@c7
I57$9eCAG¥,47$Br9dö�7dCV9d� a49c9�Hr@A7$@eÎ.H�7KI57$9�I57oS=7dF�709;9�GDBDC���abI5<5:�7$9$ö�a���a4B.C;:8� 7dCcab`rI?<5@t:=7L@A7$I5abCA<5G4Br9
a��470m�Ifaºk4@EabF�F�ab<5@c743_��a4@Ì7dS�7$F�q�I?7UI?7UCAG¥,47$BÁ¦V�j�V ePe6!©Vp; R��¼;���j ¨�V®���³,�� ¨p�709�C
@c7dB��4G�²D�V9�<�GDBÉCc@AGDH��47JH�B°F¡G4CtÎDHr<�B8� a4q�qra4@�Cc<?7$BDC;qraD9�azI¸� 7$Br9A7dFz`rI?7K:=7K:=7d�rB�<?CA<5G4Bs:=7$9
<f:=7dB.CA<?�r7$H�@c9���i;X�Ô'7oS½Ïr9Aq�Q�7$@A7Dö=I?<5k4Q.C�¼t9�GDH�@cmd74ö=mda4F�7d@Ea�ö¢3?353OÖ­3687K�DG�m$ab`�HrI5a4<?@c7V709�CVmdG4Br9�CA<?CAH�7K:=7�Ï
ø 9A²�Fz`�G4I57$9eCc7d@cF¡<5Bra4H=SëÔiöda¯öböaö­`Aöbö?353?3aö�ùEö�ö�öd�¯ö�ö¢353?3 öov¯öbö�ö�3õö�öaö�öõö�öaö/Û�öbö�35353 Ö
ø 9A²�Fz`�G4I57$9;a4H=S=<?I5<5a4<?@c7$9LÔ-ö¸úûö�öaö/òõö�öaöwó+öböaö�353?3õödÖ
ø HrB�7¿9�Hr<TCc7¿:=7K9�²�Fz`�G4I57$9eCc7d@cF�<?Bra4H=Sl709�CtH�Bs<f:=7dB.Cc<T�r7$@
ø ¦VBs<5:=7$B.CA<?�r7d@t7$B.CA@c7Lmd@AG=mEQ�7dCc9Ùò ó_7$9�CtG4q=Cc<?GDB�7dI
ø ú�9�<5k4B�<?�r7LH�BsG4HÇÔ�7dS�moI5Hr9�<?�cÖ
ø ¦VBU<f:=7$BDCc<T��7d@t9AH�<?��<�:=7�353?3=9A<?kDB�<T�nÎ.H8� <?I¢q�7dH=Ct²Éa��DG4<5@¨H�B�7KmdG4Brm$a�CA7$Bra�Cc<?GDBl:�� <?B�9�·CEabB.CA<fa�Cc<?GDBr9;:=7¿md7oC;<5:�7dB.CA<?�r7d@03

w�áfw�á5Äaá'� ê ¿8/�ê»+,Æ#/l����~D~4&�*_��~D t(!/nÆ#�ë������êËêË�r ���/Uxz�z{üt´ Õ ´Q° Ë}ý�þ9ÿ�þ���þ���þ���þ���þ���þ���þ�	�þ�

�
�
Ï ËÀ��þ �

� ´ ÕnÉsË���þ��
2dh



Ñ
� ©�� ° Ë�� üt´ Õ ´Q°��
�
��� � ����üt´ Õ ´Q°��
�
� � �
� Ï ��� ´ ÕnÉ �Èüt´ Õ ´Q°��
�
���
�
Ï
�
�
��� Ë�¦Q�� ^�¥³]� Í Ñ

� ©�� ° þ�! � Ò"� ü þ�! � Ò�� ü$# Ñ � ©%� ° �H© ¶'&%� Ò °)(�* © üt´ Ñ ´+�
� � �,�
��� Ö
iJ´��4 �Pe®¨¼t¹ëiJ�V��³,�� ¨pjYsB8� 7$9�CJqraD9j:�7o�rB�<µ<fmo<¸ö�BrG4@cF�a4I?7$F�7dB.Cj<5I!I57�9�7$@ca4<TC0ö�md7Ì9A7d@Eab<?C
H�B�7RI?<f9�CA7R:�7RGDq�7$@cabCA<5G4Br98Î.H�7RI#� G4Bzq�7$H=C!�'a4<?@c7R9AH�@_CAG4H�9_I57$9!G4`=��7dCc9eÔ�7dS�Ï$CA7dS�CAH�@c74ö�moGDI?GDH�@$ö
B�GD@AF�abI¸ö.CA@EabBr9���G4@cFs3?35353 Öo3
w�áfw�á5Äaáfw é êË+,Æ#/.êÁ/.�¢%0�=%$ #&��
��I8²la�:=7$H=Sl<5F�q�I?7$F�7dB.CcabCA<5G4Br9�q�GD9c9�<5`�I57$9�q�G4H�@VI?7Lqra4@c9A7dH�@LÏ

w�áfw�á5Äaáfw�á'� Å¨�U�r����êÁêË�� ���/Ì/."$%V~D&8(Aæ�(,���,"jÆ#/Ì+µ�=��"0/.*!�.-0/,1,�=��(ë~D&8(!/�(Þ�r����ê»}
êË�=�2/
3Qá
xL�� '�,~4 '+¨/ CAG¥,47dB_ö�qrab@l@ca4q�q�GD@�ClaËI5aÇkD@ca4F¡F�a4<?@c74ö�:=GDBrmnGDBà@c7dB��DG�²47d@�H�BùF¡709A9cabkD7

:8� 7$@A@c7dH�@t9A<8mb� 7$9�CtH�BUCAG¥,47dB°B�GDBsabC�Cc7dBr:=H_3
465 ���¢%0����/." º �'aDmo<5I?7eat@c�$abI5<f9�7$@$3o��B�moG4B��D7dB�<fabB.Cc9¨Ï$I57RmdG=:=7R9A7d@Ea�CA@c¥$9!k4@EabB�:�ödq�7dHÌI?<f9�<5`�I574ö

a��D7$m¨q�I?7$<?B�9!:=7�9Aï;<TCEmEQz7oC�:=7emda49A7¨q�ab@ACAG4H�C$ö07oCµG4Bzq�G4Hr@A@Eat:=< .Émo<5I?7$F¡7$B.C,F�G=:=<?�r7d@
I57$9t@A¥$k4I57$9�:=7KIfaÌkD@ca4F�F�a4<?@c743

w�áfw�á5Äaáfw�áfw Å¨�½�r����êËêÁ�� ���/l/�"$%zÆ'*Ú(!�r�!"¡*!�Äãµ~+1, '/.��%$/n¿�%0/°/n¿�%0/D���,/87�*!/sÆYô5&��
+¨/�*!%ÝÁ÷��~D 'Æ'/�êË/��¢%�êË&8(, 3ãµ/.�8-9/4/n¿�%$/.���,��Æ��r����êËêÁ�=�2/�3%º
xL�� '�,~4 '+¨/ @A¥$k4I57$9�9A²�B.Cca�S=<fÎ.H�7$9$34®,abB.CeÎ.H8� G4B�709�Ceqra49Rab@c@A<5�47$@�a¿IfaL�rBl:=HÉ��mEQ�<57d@jÔ�Cca4BDC

Î.H�7tÕJ7dCc�t7dS�Cc®!G¸,47$BÌ@c7dB��DG�²47�H�Br7e��a4I?7$H�@�B�G4B�·¸B�H�I5I?7�Ö­ö�G4BÌCA@Eab<?CA7eI57RCcG¸,D7dB¡@A70moH�q=·
q��d@c�4386_7zCc@ca4<TCc7dF�7dB.CL��a°:�G4Brm¡abI5I?7$@JmEQr7d@EmEQ�7d@L:�abB�9jI57¡��mEQ�<57d@Lk4@EabF�F�ab<5@c7lÔ�GDH
:rabBr9jI5alF�7dF�G4<5@A7Ì9�<,G4B½mEQ�ab@ck47LCAGDH=CA7¡Ifal:=7d�rB�<?CA<5G4B½:=7ÌI5alk4@EabF�F�ab<5@A7K7$BºF�7o·
F�GD<?@c7e:�¥$9!I?7�:=7d`rH=C�q�GDH�@µkDabkDB�7d@,:=H¿Cc7dF�qr9µabqr@A¥09cÖ!Î.H�7dI.C�²�q�7�:=7RCAG¥,47dBÌ:=G4<?Cµa4@�·
@c<5�47d@�a4q�@c¥$9µq�G4H�@¨Î.H�7;IfaJk4@EabF�F�ab<5@A7�9AG4<?C¨9AabCA<f9��'a4<TCc743DY�<�ÕJ7oCc�V7oS�Cc®!G¸,D7dB�B�7;@c7dB=·
�DG4<?C�qra49µmo7eC�²�q�7�:�7RCcG¸,D7dB8ö�GDBz@c7dB��4G�²D7¨H�B¡F�7$9c9Aa4k47�:�� 7$@A@c7dHr@$3�687e��mEQ�<57d@�kD@ca4F¡·
F�a4<?@c7�9�7$@ca4<TCK:=7�I5a°F�SdF�7���GD@AF�7�ÎDHr7¡I¸� 7oS=7dF�q�I57�q�I5Hr9LQrabH�C$386_aU��GDBrm­Cc<?GDBÞÎ.H�<
@c7dB��D7d@c@ca4<4I57¨CcG¸,47$Bza�CACA7$Br:=H¡qrab@,@ca4q�q�G4@AC,atIfajk4@EabF�F�ab<5@A7¨9A7d@Eab<?CµÕJ7dCc�V7oS�CEÕL®!Gb·,D7dB8ö.qra4@¨7oS=7$F¡qrI?7KÕJ7oCE�t7oS�C­ÕL®_G¥,47dB!Ô#Y��¨ÛV ¨p; g¼t®ViJîL R�jÖ¨@A7$B.�D7d@c@ca4<r:�� ab`�G4@E:
6_ ¨³µ®¨¼t´�pt©VPR g¼t®ViJîL ¨�ÊÔ-öQ×�ö$Ö­öoqrH�<59_³,6µit©�®
ú XV �P�Nb��ú Xj ePe^4�Ìö$qrH�<59,P;iJ¹º¹º©
¼t®ViJîL R�
Ô-ö�öõödÖ�35353!687UmoG=:=7l:=HÁqrab@E9�7$H�@¿9A7d@Eab<?Cz:=G4BrmÉ`�70abHrmdG4H�q»q�I5Hr9ÌmoG4F�qraDm­Cc7ÉÎDHr7ÉI5a
�D7d@E9�<5G4BÇq�@c�$md7$:=7$B.CA74ö_7oCzGDB»q�GDH�@A@Eab<?Cza���GDH=CA7$@z:=709K@A¥$k4I57$9¿:�7Ék4@EabF�F�ab<5@A7�q�I5Hr9�'aDmo<5I?7$F�7dB.C$3¨¹½ab<f9�mdaÇB�7°�'ab<?ClÎ.H�7n@c7dq�G4@ACA7d@�I57nq�@cG4`�I57dF�7nabH=SàmoG4B�9�Cc@AHrmoCA7$H�@c9
:8� GD`=��7oCE9KÏ�CAGDH=CtI?709;mdaD9�qrab@ACA<fmoH�I5<57d@E9¨�'a4<TCV:rabBr9�I57¿moG=:=7K:=Hsqra4@c9A7dH�@L2�ÖR:�7d��@AGDB.CSdCA@c7¿@c7dq�G4@ACA�$9j:�abB�9VmEQraDÎDHr7zmoGDBr9�Cc@AH�m­CA7$H�@V:�� G4`���7oC$ö¢Î.H�<!:�G4<?CJ9ca��4G4<5@�CAGDH=CA709tI57$9
mdG4@c@A709�q�G4B�:�abBrmd7$9R7dB.CA@c7JI#� G4@E:=@c7J:=709�qrab@EabF�SdCA@c7$9$3.¦VB°q�7oCc<TCt7dS=7dF�q�I57ÌÏ�ijB°9Aa4<TC
Î.H�7ëI#� G4Bù7$9�CU7dBòCA@Eab<5Bò:=7ÞmdG4Br9�CA@cH�<5@A7nHrB�7ë9Aq�Q�7$@A7àÔ�G4B�aË:=7���aÁ@A70moH�q��d@c�ºI57$9
CcG¸,D7dBr9KY��¨ÛV ¨p; g¼t®ViJîL R�À7oC¿68 ¨³µ®¨¼t´�pt©VPR g¼t®ViJîL R�jÖ­3_Y=<�I?7�q�@cG=mEQrab<5B
CcG¸,D7dBò709�CsH�B�³µ6µit©�®¨¼t®ViJîL ¨��Ô�kD@ca4F¡F�a4<?@c7n��abI5<5:=�$70Öoöe7dCsÎ.H�7ÞI¸� GDBòqra49c9A7
md7oCACA7���abI57dH�@¿a4HÞmdG4Br9�CA@cHrmoCA7dHr@¿:=7É9�qrQ�7d@c74ö¢<5I¨:=G4<?Cz:=7dCA7d@cF�<?Br7d@¿9A<�<?I¨:�G4<?C¿@A7$FÌ·
qrI?<5@V9caz��ab@c<fab`�I57zPR7dB.CA7$@;G4Hspta4:=<5Hr9$3?353��jG4BrmLI57$9;9Aï;<TCEmEQ°9AG4B.Ct:�a4Br9�I?7¿mdG=:=7K:=7$9
mdG4Br9�CA@cHrmoCA7dHr@c9$ö�mo7KÎ.H�<8@c7dBr:°Î.HrabB�:lF�SdF�7KI57¿moG=:=7LH�Bsq�7dHsq�I5Hr9;F�G=:=H�Ifab`�I5743

20¤



465 ���¢%0����/." º mdG�:�7jmoGDF�qra4moCR7oCeq�I5Hr9ek47dBr7d@EabI5<59A�;��BrmoGDB��47dBr<5a4BDCE9tÏ�<5I�B�7j�'abH�:=@ca4<TCeqra49
Î.H8� <5I8²Ua4<TC�CA@cG4qn:=7Km$a49�qra4@�Cc<5mdH�I?<57d@E9$ö=7oCt<5I��'abH=CV:�7dH=SUCAG¸,D7dB�<5¾d7$@c9$3���I��'abH�CVabHr9c9�<mEQ�ab@ck47d@�CAG4H�CA7$9RI57$9R@A¥$k4I57$9�7$BlF�7dF�GD<?@c7Va���abB.CR:=7LmoGDF�F¡7$Brmo7$@¨I57Vqra4@c9A<5B�krö.:=G4Brm
GDBl@Ea���GDH=CA7tI57tCc7dF�qr9�:=7LmEQrab@ck47$F�7dB.C¨7oCeI?7jCA7$F�qr9�:=7V@c7$mEQ�7$@cmEQr7t7dBUF¡7$F�G4<5@A7Va
Ifa�moGDF�q�I?7dS=<TCc�JkD7dB�7$@ca4I?7D3

F�DGF�D3j V�_cÜ
©_��a4BDCÉ:=7°F�7sI5a4Brmo7$@¡:�a4Br9¡I#� <5F¡qrI?7$F¡7$B.Cca�Cc<?GDB8ö¢�o� ab<;9�Hr<?��<�I?7nmdG4Br9A7d<5IeCA@c7$9�a��47$@�Cc<

:=7@�D7$a4BÇ·÷´�a4q=CA<f9�Cc7ÉÎ.H�<RF�7l:�<59cab<?C¡:=7l@A7$kDab@E:=7$@¿9d� <?IRB8� ²Þa���ab<?CÌ:=709¿GDH=CA<5I59zH�B�<?SòÔ�I57oS
7oC�².a4mdm0ÖzÎ.H�<�q�G4H�@c@Eab<57dB.C¡F�7n9A<?F�q�I5<T��7d@�I5aëCEa4mEQ�7D3���� ab<;:=G4B�mÉCc@AGDH��4�s:=7$9�9A<TCc7$9�Î.H�<
7oS=q�I5<fÎDH�ab<57dB.C;I?7J��G4B�m­CA<5G4BrB�7dF�7dB.Ct:=7¿md7$9�q�@cG4kD@ca4F¡F�709RÎ.H�<89AG4B.C;H=CA<5I5<59A�$9�B�G4Cca4F¡F�7$BDC
q�G4H�@��'a4<?@c7º:=709ÉmoGDF¡qr<?Ifa�Cc7dH�@E9dö¨7oClq�I5Hr9�kD7dB�7$@ca4I?7$F�7dB.C�CAG4H�CUmo7½Î.H�<tCA@Eab<?CA7º:=HÊqra4@�·
9A<?B�k°Ô�Q.C�CcqëÏØÙ4Ù�ï;ï;ïK3 mdG4FÌ`�G�3 GD@Ak=Ù�I57oSc¼;²DaDmdm«¼�qra4kb7�Ù4Ö­3bPR7J9AG4B.C�:=7dH=SÉqr@AGDk4@EabF�F�7$9�Î.H�<
q�@c7dB�Br7dB.C�:�HUCc7oS�CA7L7$BU7$BDCc@A�J7oCt:=GDB�B�7$BDCt:=HsmoG=:=7K9AG4H�@Emo7J7dBs9AG4@ACA<5743���I59�9AG4B.CtmoGDBrmoHr9
q�G4H�@
SdCA@c7�H=CA<5I5<59A�$9z7dBr9A7dFÌ`�I?709�Ï_I57oS»mo@c�d��HrB�7���G4B�m­CA<5G4B»Î.H�<R��anmEQr7d@EmEQ�7d@KI57$9¿CAG¸,D7dBr9
:�a4Br9¡I#� <?Brq�H=C$ö¨7oC�²DaDmdmUH=CA<5I?<f9A7smd7oCACA7s��G4B�m­CA<5G4Bàq�G4H�@¡�'ab<5@c7smdG4@c@A709�q�G4B�:=@A7lI?709¡CAG¸,D7dBr9
@c�$moHrq��$@A�09 ç :=7$9e@c¥dkDI?709R:=7LkD@ca4F¡F�a4<?@c743.�VGDBrmVI¸� 7dB.CA@c�J:�7JI57oSÉ709�C�H�B�7K:=7d�rB�<?CA<5G4Bs9�²�B=·CcabS=<5Î.H�7K:=709�CAG¥,47dB�9;q�G.9A9A<5`�I?709dö=7dCVI¸� 7$BDCc@A�¿:�7K²Da4m$mJ7$9�CtH�B�7¿:=7d�rB�<?CA<5G4Bnk4@EabF�F�a�Cc<5m$abI57
:=HsIfabB�k.abk47KÎ.H�7KI¸� GDBnmEQ�7d@EmEQ�7Ka�qrab@E9A7d@03= �Bn@A709�HrF¡�Dö�9�<��o� H=Cc<?I5<f9�7¿I57oS°7oCV².a4m$mjq�G4Hr@tI?7
qra4@c9A7dH�@LÏ

�47;F�7V9AH�<f9�:=GDBrm�q�I5G4B�kD�t:�abBr9�I5aK:=G=mdH�F�7dB.CcabCA<5G4B�:=7t³,I?7dSsÔ'H�B�7;�D7d@E9�<5G4B¡G4q=Cc<?F�<f9��
:=7KI57oS�örÎ.H�<��'a4<TCtq�ab@c7d<5IfÖo3r687Lq�@c<?B�mo<5q�7¿709�CVaD9A9A7d¾L9A<?F�q�I574ö�G4B°I?H�<,:=G4BrB�7LH�Bs��mEQ�<57d@tÎ.H�<
moGDB.CA<57dB.C�:�7$9;:=7d�rB�<?CA<5G4Br9;7dCt:=7$9�@c¥dkDI?709e9AH�@;I57$9e7oS=q�@c7$9c9A<?GDBr9e@A7$k4H�I5<?¥$@A709RÎ.H�7LI¸� GDBU�D7dH=C
Î.H8� <?I¢Cc@AGDH��47K:�a4Br9�I#� <5B�q�H=C03
w�áfw�á?ÐAá'� {K&8~D�=È,*,Æ'�r ���/n(5ô5&r+R/D���=%0/�*_��"
¦tB)�4G=m$ab`�H�Ifab<5@c7°9Aq�70mo<fabI;709�CÉH=Cc<?I5<f9��sq�G4H�@ÉI57$9�:�7o�rB�<?CA<5G4B�9�7oC�I57$9�@c¥dkDI?709UÏÙö8:Nòó<;Þ·"=Ç3íåÇ[ ú�Ô¿Ö?>ëÙf×ÔÛA@CB ðè®!G4H�9¡md7$9�mEQra4@caDm­Cc¥d@c7$9¿@c7dB�moG4B.Cc@A�09Ì:�a4Br9�H�B�7

:=7d�rB�<?CA<5G4B»moGD@A@c7$9Aq�GDBr:=7$BDCKan:=709LG4q�7d@Ea�CA<5G4B�9K9�H�@KIfanmEQra4<?B�7D3 ø H�7dIfÎ.H�7$9L7dS=q�I?<fmdabCA<5G4Br9
9AH�@;H�B�7Kqra4@�Cc<?7K:=H°�4G=m$ab`�H�Ifab<5@c7ÌÏ
ø 6_7$9�md@AG=mEQ�7dCc9sÔ ö/òõö�ögö9óYösÖÌ<?Br:�<5Î.H�7$BDCÉHrB�7nmoIfa49c9�7s:=7ºmEQra4@caDm­CA¥$@A709UÔ'7oSùÏ�ò ��·�v/ó<5Br:=<fÎ.H�7�H�B»mEQ�<?>�@c7�7dB.Cc@A7��°7oCzvröTò ab·¸¾0©;·Hù¯ó�<?B�:=<5Î.H�7�HrB�7�I?7dC�Cc@A7É:=7�I¸� abI5q�Qrab`�7oC

2$M



F�<5B�Hr9AmdH�I57KG4H°F�ab��9AmdH�I574353?3OÖ
ø 6_7$9LmoHr@AI5²s`�@caDm9,47dCc9zÔ¨öQ×Rö�öEöQÛRö¿Öj<?Br:�<5Î.H�7$BDCLH�B�7�:=7$@A<5��a�CA<5G4BÚÔ�7oSËÏ ×�©V68�RÛV©vÛ9A7d@Ea¡@A7$F�q�I5aDmo�Jqrab@vò a�·÷¾$©t·Yù§ó!Ö
ø ¦VB�7K`ra4@A@c7¡Ôgö¥ú öLÖe709�CtH=Cc<?I5<f9�7$�Jq�G4Hr@tH�BºiJ¦æ7oS�moI5Hr9A<T��3

w�áfw�á?ÐAáfw â°/nã,�, �%0 '&��!"
687K��mEQ�<?7$@tmoGDBDCc<?7$B.CV:�� a4`�GD@c:°H�Br7¿qrab@ACA<57K:=7z:=7d�rB�<?CA<5G4Br9VÎDHr<_q�7d@cF¡7dC�Cc7dB.Cj:=7¿9A<?F¡·

q�I5<T��7d@;I57K@A709�Cc7¡Ïüt´ Õ ´Q° �Yý)�%
 �
� �
Ï
� �D�Y£)�FE��G�%H �

� �
Ï
� �nÉ,I * Í � � Ï � � Ö þ Í üt´ Õ ´Q° Ö

6_a�q�ab@ACA<57Jk.abHrmEQr7¿:=7d��<57dB.CtH�Bº9A².FÌ`�GDI?7¿Î.H�<_q�GDH�@A@EaÝSoCc@A7¿:=�$@A<5�4�K7$Bn9Aa�qra4@�Cc<?7¿:�@AGD<TCc7
9A<t@A7$BrmoGDB.CA@c�s:rabBr9�I57$9É@A¥$k4I57$9$3ePR7º9�GDB.CÉ7dB)�'ab<?CÉH�B�7ë9�GD@�Cc7º:=7nF�a4mo@cGD9�Î.H8� H�BÊq�@c7o·
q�@cG=mo7$9c9A7dH�@���<?7$B.C�@c7dF�q�Ifa4md7d@;a���abB.C;I?7K��@Eab<�CA@Eab<?CA7$F�7dB.C$3
w�áfw�á?ÐAá5Ä èKJ ��Æ'/�"
 �Br9AH�<?CA7z<5I_²sa�Ifa�qrab@ACA<57¿:=709tmoGD@A@c7$9Aq�GDBr:�a4Brmo709�7oS=q�@c7$9c9�<5G4B=·�a4moCA<5G4B8ö=Î.H�<!H=CA<5I?<f9A7¿I?7

F�SdF�7K�4G=m$ab`�H�Ifab<5@c7j9Aq�70mo<fabI�ÏÍ üt´ Õ ´�° Ö ³]�¥�n²R³¥�ML üt´ Õ ´�°)(¸° ©�N � ÉGOg 
P Í P ³]�¥�n²R³¥�ML ���

Ñ °2( Ò�I �"�,Q)(¸° ©�N � ÉRO� ¦Q�
 ^�¥³R� ³]�¥�n²R³¥�MLS�
Ï
�
���
�)(¸° ©%N � ÉGO� 

T � ��²¸¹ ( ¢]���^�^¦%���v 
6_aÉqrab@ACA<57zk.abHrmEQ�7z7$9�CJI¸� 7dS=q�@A709A9A<5G4Bs@A�$k4H�I5<5¥d@c7¿7oCLI5alqrab@ACA<57z:=@cG4<?CA7Ì7$9�CjI57¡mdG=:=7�P¯Î.H�<
²UmdG4@c@A709�q�G4B�:�3=®_GDH=CA709;I?709tmoGDBr9�CcabB.Cc7$9qå�¼t®ViJîL R�¯9AG4B.CV:=7d�rB�<57$9t:rabBr9;HrBU��mEQ�<?7$@¿3 QÎ.H8� G4BÁq�7dH�CÉ<?BrmdI?Hr@A7sabH):=7d`rH=Cl:=HÚ��mEQ�<57d@�I?7dS�3 ø HrabBr:ÁH�B�7s7oS=q�@c7$9c9A<?GDBË7$9�C�CA@cG4H��D�
:�a4Br9�I#� <5B�q�H=C0ö�I?7KI57oS=7$F¡7K:=7¿md7JCAG¸,D7dB°7$9�CtF�<59t:rabBr9�H�Br7K��a4@A<fab`rI?7Jk4I5G4`ra4I?7J²�².CA7oS�C03
w�áfw�á?ÐAá?Ð è &�*!%$ #�!/�"<Ul%0 'Æ' #"$��%$/�*_�
��I�²�aKHrB�7tCc@AGD<59A<?¥$F�7;qrab@ACA<57V:�a4Br9¨I57;��mEQr<?7$@¨I57oS�öDGDH�I#� G4Blq�7$H=CRF�7oCACA@c7j:=HUmoG=:=7JPj3

 �BUk47dBr7d@EabI�G4BÉF�7oC�Ifa¿��GDBrm­Cc<?GDBlF�ab<5BUÎ.H�<¢abq�q�7dI5I57jIfa¿��GDBrm­Cc<?GDBl²�²�I?7dSL��Hr9AÎ.H8� azmd7JÎ.H�7
mo7$I?I57tmo<r@A7$B.�DG�²47���öbF�a4<59�:rabBr9�I57tmdaD9�G4H�GDB¡H�CA<5I?<f9�7VI?7dSÌ7dB�7dS�CA7d@cB�7Dö�<?I�9�HR.�CR:�7t:=7o�rBr<?@
Ifa;��G4B�m­CA<5G4BÌ²�².ï;@Eabq_3�PR7dC�CA7R��G4B�m­CA<5G4B¡9�7$@cajabq�q�7dI5I5�R<5B.CA7d@cB�7$F¡7$B.CµaVI?7dSzÎDH�abBr:zI5at�rB¡:�H
��mEQ�<57d@�ab@c@c<?�D7ja¿I¸� <?B�qrH=C$3�Y=<�Ifaz��G4BrmoCA<5G4Bl@c7dB��DG�²47¿2Dö.md7dIfaz�D7dH=C;:=<5@A7LÎ.H�7jI57jCA@Eab<?CA7dF�7$BDC
7$9�C��rBr<?7Dö.9A<r7$I?I57V@c7dB��4G�²D7;��öDmd7dIfaK�47$H=CR:=<5@c7jÎ.H8� G4BÉ9$� 709�C¨G=m$moH�q��j:=7jmEQrabB�kD7d@¨:�7t��mEQ�<57d@
G4HU:=7jmEQra4B�k47$@�I¸� <5B�q�H=C�7oCeI?7VCA@Eab<?CA7$F¡7$B.CemoGDB.CA<5B.Hr743�¦tB�7V��G4BrmoCA<5G4BÉ²�²�ï;@ca4q�Qrab`r<TCcH�7dI5I?7
9A7d@Eab<?CJÏ���R�O����VR³]£«�WL9O Í ³]�¥�n²�³n�ëÿ¨  Ö
�µG4H�@ÌI?7Uq�@c7o·÷q�@AG=md7$9c9�7$H�@$ö8md7oCACA7É��GDBrm­Cc<?GDBÁ9$� G=mdmdH�q�7d@Ean:=7lkD7d@c7d@¿H�Br7lq�<5I?7°:=7É��mEQ�<?7$@c9
G4Hr�47d@ACc9$ö�q�GDH�@t9AH�q�q�G4@ACA7d@;I57$9V¼z<5BrmoI5Hr:=7D3

2�W



8��ix ��� �O|v� �A��&@�
F�DGU�DHC X�\�rcr
§¨a4m$m�7$9�CÌH�BÁq�@AGDk4@EabF�F�7�ÎDHr<#öµmoGDF¡F�7l6_7oS�ö_qr@A7$Br:»H�B»��mEQ�<?7$@KCA7dS�CA7l7$BË7dB.Cc@A�$7

7oCjB�G4Hr9j:=G4BrB�7¿H�Bs��mEQr<?7$@V:=7ÌmdG=:=7¿9�GDH�@Emo7ÌPù7dB½9AG4@ACA<57ÉÔ'6_7oSs7oCt§¨aDmdm¿9AG4B.CV:=709tq�@cGb·
k4@EabF�F�7$9¨<?B�moI5HU:�a4Br9¨BrG4Fz`r@A7$Hr9�709R:�<59�CA@c<?`rH=CA<5G4Br9e¦tBr<TS�ö�<?I¢7dS�<f9�CA7VF�S$F¡7L:=709R�D7d@E9�<5G4B�9
ÝÊ<5Br^DNë7oC°¹ºa4m0Ö­3RPRG4F�F�7���7nI¸� a���ab<f9�7oS=q�I5<fÎDHr�nq�I?H�9�QrabH�C$ö¨6_7oSÚ@c7$mdG4B�B�ab<?C�:�7$9�7dS.·
q�@c7$9c9�<5G4B�9�@A�$k4H�I5<?¥$@A709t:�a4Br9;I57¿CA7dS�CA7¿7$BDCc@ca4B.Ct7oCj@c7dB��DG�²47JI?709;CAG¥,47$Br9tmoGD@A@c7$9Aq�G4Br:�a4B.Cc9$3
 �S=7dF�q�I57¿:=7L@c¥dk4I57$9;6_7oSUÎ.H�<_@A7$B.�DG�²47$BDC�:=7$9eCcG¸,D7dBr9LÏ

P Í P ³]�¥�n²�³n�ML ���
Ñ °)( Ò�I �
��Q)(¸° ©%N � ÉGO� ¦Q�
 ^�¥³R� ³]�¥�n²�³n�MLS�
Ï
���
�
�)(¸° ©�N � ÉGO� 

§¨a4m$ml7dS�abF�<?Br7°:=GDBrmUI?709zCcG¸,D7dBr9¡@c7dB��4G�²D�$9¿q�ab@¡I5aë��G4B�m­CA<5G4BÚ<?B.C�²�²�I?7dS�ÔLÖ°Ô ��GDBrm­Cc<?GDB
mo@c�d�¡qra4@L6_7oSëa°qra4@�Cc<?@K:=709L@A¥$k4I57$9$3?353OÖtq�G4H�@K�DG4<5@K9�<�I57dH�@KGD@c:�@A7¡7oCKq�@c7$9A7dBrmd7d�0ab`r9A7dBrmd7
moGDBrmoGD@c:�7ta��47$meI57$9¨@A¥$k4I57$9�:=7jk4@EabF�F�ab<5@A7��dCcab`rI?<57$9$3.Y¢� <5I�²�a¿moGD@A@c7$9Aq�G4Br:�a4Brmo7Döb:=HÉmoG=:=7
9Aq��0mo<?�r�Lqrab@�I¸� H=Cc<?I5<f9AabCA7dHr@;7$9�C�7dS�moH=Cc�4ö�9A<?B�GDBlH�Br7j��GDBrm­Cc<?GDB°:8� 7$@A@c7dH�@�709�Ctabqrq�7$I?I5�L7oC;I?7
qra4@c9A<?BrkJ9$� a4@A@c7oCc7KÔ�I¸� a4@A@c7oC�B8� 7$9�C�qra49�G4`�I5<?kD�4öbmdG4F�F�7;G4B�I?7;�D7d@c@cajq�I5Hr9�I5G4<5B8öbF�ab<f9�aLI5<?7$H
qra4@L:�7o�'abHrITC­Ö­3_6!aÉ��GDBrm­Cc<?GDB»PçÎDHr7�9AG4@ACJ§¨a4mdm¡709�CK<5BDCK²�²�qrab@E9A7DÔRÖo3_�tG4CA7$¾�Î.H8� <5I�B8� 709�C
qraD9¨<5Br:=<f9�q�7dB�9Aa4`�I?7L:�� H=CA<5I5<59A7d@�687dSÉq�GDH�@R@c�$a4I?<f9A7d@¨I¸� abBra4I?²=9A7dH�@RI?7dS�<fmda4I#ö�mo7$q�70:�abB.C0ö�m4� 709�C
Qra4H=CA7$F¡7$B.Ce@c7$mdG4F�F�abBr:=�Lmda4@emd7$9�:=7$H=Slq�@cG4kD@ca4F¡F�709�G4B.C��oCc�j�'a4<TC;q�G4H�@e��GDBrm­Cc<?GDB�B�7d@
7dB�9�7$Fz`�I5743bY�<��DG4Hr9,mEQ�GD<59A<59c9A7d¾�:�� 70mo@c<?@c7e�4GbCc@A7eq�@cG4q�@c7���GDBrm­Cc<?GDB¡:8� a4BrabI5²=9�7eI?7dS=<5m$abI574ö�7dI5I?7
:=GD<TC�9d� abqrq�7$I?I57d@µ<5BDC�²�²�I?7dS8Ô�Ö,mda4@�mb� 7$9�CµI57eB�G4F\Î.H8� H=Cc<?I5<59A7e§¨a4m$m¨q�G4H�@�a4I?I57d@�mEQ�7$@cmEQ�7$@,9A7$9
CAG¥,47$Br9d3R�D7K��ab<f9�<5md<�q�@A�09�7$B.CA7d@�I57$9;kD@ca4Br:=709¨��GDBrm­Cc<?GDB�Bra4I?<?CA�09;:=7J§¨a4mdm43]�47LB�7K@c7dB.Cc@A7$@ca4<
qraD9JCA@cG4q»:�abB�9LI?709¿:=7oCEab<5I59zmdab@¿md7dIfas:=7dqraD9A9A7d@Eab<µI57ÉmdaD:=@A7�:=HÇ@Eabq�q�G4@AC$ö�7dCca4BDCz:�G4B�B��Î.H�7KI¸� GDBnq�7$H=Cj@c�$a4I?<f9��LH�Bnq�ab@E9�7$H�@t9Aa4Br9;H=Cc<?I5<f9�7$@tCAGDH=CA709;I57$9tGDq=CA<5G4B�9t:=7K§¨aDmdmb35353r�µG4H�@
q�I5Hr9t:�� <5B=��G4@cF�a�CA<5G4B_ö=�47dHr<?I5I?7$¾KmoG4B�9�H�I?CA7$@;I5a�:=G=mdH�F�7dB.CcabCA<5G4BU§¨a4mdm�Ô-ö­F�abB°²DaDmdmnöV9AG4Hr9
H�B�<?SrÖ­3
w�á5Äaá'�§á'� Y8+5æ�~4 Æã,~D�=%$ #&��)(,/ºÆ'�ë�r����êËêÁ�� ���/
PRG4F�F�7tq�G4H�@¨6_7oS�ö4I57���mEQ�<57d@e9�q�7$m;Î.H�7VI?<?C�§¨a4m$mtmoGDF�q�GD@�Cc7�CA@cG4<f9�qrab@ACA<57$9¨9��$qrab@c�d709

:=7Z@[@�ÏÓR�^­¥¢n£¸³]£¥�t�«µ«�t¦
\
\³2]¥¤^¢n�]¦
\
\�R³]µ¥¤�³R£Q¹�¹t�^¦

687U`�H=C�:=7$9¡@c¥dkDI?709z:=7°k4@EabF�F�ab<5@A7�709�C�:�� <?F�q�GD9A7d@¡H�B�7°9�Cc@AHrmoCAH�@c7Ua4HËCc7oS�CA7°ÎDHr<e709�C
CA@Eab<?CA��q�G4Hr@zH�B»q�@cG4kD@ca4F�F¡7D3!PRG4F�F�7dBrmdG4Br9¿qrab@¿HrB»7oS=7dF�q�I57l9A<?F�q�I57ºÏ,Y=<¨G4B»anHrB
abB�abI5²�9A7dHr@eI57oS=<fmda4I8ÎDHr<8B�G4H�9;@A7dCAGDH�@ABr7¨�.©V�VXV�� ¨p
¼t®ViJî�ör³, �Xjp;�� Rpv¼t®ViJî�ö8353?3r9$� <?I
CA@cG4Hr�47lHrBÚF�G4<f9�:�a4Br9¡I?7°CA7dS�CA7s:�� 7$B.CA@c�d74ö�6!¦V�j�V�w¼t®ViJî�ö�¹º©jpt�V�w¼t®ViJî�ö�353?3�9$� <?I
CA@cG4Hr�47�H�Bs��GDH�@$ö!XV��p;ÕL¦V6_ g¼t®ViJî�9d� <5I�CA@cG4Hr�47�H�B�7U��<?@ck4H�I574ö_7oCÌ�t©�®� q¼t®ViJî�9$� <?I
CA@cG4Hr�47¨HrB�7e9AH�<?CA7�:�� 7dB.CA<57d@E9dö�a4I?GD@c9_G4Bzq�7dH�C�:�7o�rB�<5@µI?709,@A¥$k4I57$9,:=7RkD@ca4F�F�a4<?@c7¨9AH�<5��a4B.CA7$9
:�a4Br9�I?7J��mEQr<?7$@�§¨a4mdm�Ï

2$]



ÓR£¥�]��Ë}¬�µ¸²R³ ü � °��)(¸° ©�N�¹tµ¯�n¦^! ´_� Õ�I ���)(«° ©�N ü � °
�)(¸° ©�N) ¹tµ¯�n¦�Ë & ��É
! ´+�
�)(¸° ©%Nsþ Ñ � ! �t´+�
�)(¸° ©%N �
�
� þ ü
� Ò �
*¥¶"�
�)(¸° ©�N
 ¬�µ¸²R³sË � I]É üt´%(¸° ©�N þ * � �nüt´�(¸° ©%N �
�
� þ?! � É ü
����üt´�(¸° ©�N� 
Ô¢I57$9gö�35353 öRB�7;9AG4B.C�qra49µq�7d@cF�<59EÖ�PRQra4Î.H�7�@c¥dkDI?7�7$9�CµCA7$@AF�<5B��d7;qra4@µH�B ö�Ú öb3���ab@�moGDB��47dB�·
CA<5G4B_ö4CcG4Hr9RI?709¨F�G4Cc9RB�G4B=·¸CA7$@AF�<5BrabH�SsÔ#ÎDHr<�q�7dHr�47dB.C�SoCA@c7j:��d@c<?�D�$9EÖ�9�GDB.CR7dBlF¡<5B�Hr9cmoH�I574ö
7oC!I?7098F�GbCE9�CA7$@AF�<5BrabH�S�Ô#®_G¥,47dB�9cÖ�9AG4B.C87$B¿F�a���Hr9cmoH�I574306_a�`ra4@A@c7qö¸úûöµ709�C_H�CA<5I?<f9��$7¨Î.HrabB�:G4BÞ�47$H=CzÎ.H8� H�BË9�²�FÌ`�GDI?7�B�GDB=·#Cc7d@cF�<?Bra4I�q�H�<f9A9A7%SoCc@A7�:=�$@A<5�4��7$B»q�I?H�9�<57dH�@E9K9A7$Î.H�7dB�mo7$9
9cabBr9e@c�d�$md@A<5@c7jI57¿9�²�FÌ`�GDI?7Ka�mEQra4Î.H�7J��GD<59$3=��ab@;7oS=7$F¡qrI?7Dö=G4BnabH�@EaÌq�7$H=C;�'ab<5@A7�Ï¹tµ¯�n¦�Ë & ��É
! ´+�
�)(¸° ©%N¹tµ¯�n¦�Ë Ñ � ! �t´+�
�)(¸° ©%N

�
�
�¹tµ¯�n¦�Ë ü
� Ò �
*¥¶"�
�)(¸° ©�N
¹ºa4<59�<5Ir709�CR@A70moG4F�F�abB�:=�t:�� H=CA<5I?<f9A7d@¨IfaK`ra4@A@c7�q�GDH�@RÎ.H�7VI?7VmdG=:=7V9AG4<?CRmoIfab<5@VÔ'm4� 709�CeabHr9c9�<
`�7$abH�moG4HrqUq�I5Hr9�@Eabq�<f:=7La�moG=:=7d@­Ö­3�©!�470mLmo7$9e@c¥dkDI?709dö�H�B�7K7$B.CA@c�d7J��a4I?<f:=7K9A7d@Ea�öoF�a4@c:�<¢M
a���@A<5I¸ö�20v4vDN¯ö�öDF�a4<59�a4Hr9A9A<Tö÷��7$Hr:=<¢h.NzF�ab@E9dö=Nb�r2$�bh�Nbv§ö�ö4md7JÎ.H�<¢7$9�C;H�B°q�7$HlIfa�S=<59�CA7D3rijB
q�G4H�@c@ca4<TCt:=GDBrmK:=7d�rB�<5@V:=7$9t<?B.CA7$@A��a4I?709;:=7¿B�GDFz`�@c7$9$3�PR7$md<_9�7$@ca4<TC;q�I5H=CcGbCt�'a4<TCj:rabBr9�I57$9:=7d�rB�<?CA<5G4Br9t6_7oS�ö�F�ab<f9;q�G4H�@c@Eab<?C;a4Hr9c9�<89A7L�'ab<5@A7¿:rabBr9�§¨aDmdm43�PR7dq�7dBr:�a4B.C$ör<5I��'a4H=Ct�'ab<5@c7
a�CACA7$BDCc<?GDBÌ:=7e`�<57dB�:=<f9A9AG=mo<57d@,I5ajk4@EabF�F�ab<5@A7R:=7�I5aJ9�²�B.CcabS=743�p;7d�D7dB�GDBr9!ajIfaVkD@ca4F¡F�a4<?@c7
q�G4H�@jI?7¿F�GDF¡7$B.C$3���I!709�CVq�GD9c9A<?`�I57zÎ.H8� H�B½9A²�Fz`�G4I57z9�GD<TCJ:=�d@c<?�D�¿7dBºmEQ�ab<5B�7¿��<5:�74ö¢:�abBr9
mo7Km$a49$ö=G4B°B�7KF�7oCt@c<?7$BU7$BDCc@A7LI57@öÌÏ öj7oCtI57Kq�@c7dF�<57d@�ö¸úûöVG4Hfö�ÚõöV9AH�<5��a4B.CLÏ�Q¹^�R���sËT 
68709�9A².FÌ`�GDI?709µ@A7$q�@c7$9A7dB.Cca4BDC�:=709µCAG¥,47$Br9�:=G4<5�47$B.CTSoCA@c7;:=�$mdI5a4@A�09µ7dB�CEabB.C¨Î.H�7�CA7$I59R:�abBr9
Ifa»qrab@ACA<57ë:�7$moIfab@Ea�Cc<?GDBr9$3¨6_aÇ�'aDmoGDBÊI5aÁq�I?H�9U9A<?F�q�I57ë:�7ë:=70moIfab@c7d@l:=709ÉCcG¸,D7dBr9l7$9�ClI5a
9AH�<?��a4BDCc7�Ï

\ �]µ,`]�«���]µ,`�ÿ��]µ,`"� ���
�
®!G4H=CÉ9A².FÌ`�GDI?7°B�GDBà:=�d�rB�<t:�a4Br9�Ifaëq�ab@ACA<57°:=70moIfab@Ea�Cc<?GDBr9z709�CÉmdG4Br9A<5:��d@c�°mdG4F�F�7°HrB
9A².FÌ`�GDI?7VB�G4B=·¸CA7$@AF�<5BrabIr7oCe:�G4<?C��rk4Hr@A7$@¨a¿k.abHrmEQ�7t:8� a4H�F¡GD<?B�9�H�B�7j@A¥$k4I574346_7j9A²�Fz`�G4I57
B�GDB=·#Cc7d@cF�<?Bra4I�I?7sq�I5Hr9�<5F¡q�G4@ACca4B.C¡709�C�I57s9A²�Fz`�G4I57°:�7s:��dqra4@�C0ö�abq�q�7dI5I?�föd9�CEab@ACQö�3µ687
qra4@c9A7dH�@�Î.H�7ºmd@A�$�s§¨a4mdms709�ClmdG4BrmdHà:�7ºF�abB�<5¥d@c7naÇ@A70moG4BrBrab<?CA@c7UHrB�7º9�Cc@AH�m­CAHr@A7ºÎ.H�<
moGD@A@c7$9Aq�G4Br:Çaºmd7l9�²�FÌ`�GDI?7D3µPj� 7$9�C¡:=GDBrm�Ifa½9�CA@cHrm­CcH�@A7lI5anqrI?Hr9Ìk47$B�7d@EabI57É:=70mo@c<TCc7Éqrab@
I57$9J@A¥$k4I57$9J:=7�k4@EabF�F�ab<5@A7D3���a4@J:=7d�'abH�I?C$ö�I57�9�²�FÌ`�GDI?7�9�CEab@ACJ709�CKI57¡mdGbCc�Ìk.abHrmEQ�7�:=7¡I5a
q�@c7dF�<5¥d@c7¿@A¥$k4I57Ì:�a4Br9tIfaUqrab@ACA<57z:=709j@c¥dkDI?709d3�PR7dq�7$:�a4B.C$ö�G4Bºq�7dH=CLI57¡:=70moIfab@c7d@J:�abBr9VI5a
qra4@�Cc<?7K:=70moIfab@Ea�CA<5G4B�9R7$Bl�'a4<59cabB.CKÏ

\ ¦/�]£¥³n�L¦/�«¹^ª^µ�¢
6_a¡��Bº:=7$9V7dB.CA@c�d709;:=7z:=GDB�B��d709�CA7dS�CA7¿709�Cj9A<5k4Bra4I?�¿a4H°q�ab@E9�7$H�@;qrab@VH�BsCAG¥,47dBn9Aq�70mo<fabIabqrq�7$I?I5��öo7dBr:�F�a4@i,D7d@/ö�3DY=<�I?709¨CcG¸,D7dBr9eÎ.H�<�moG4F�q�GD9A7dB.C�I?7jCA7dS.Cc7J:8� 7$BDCc@A�$7V��GD@AF�7$BDC�H�B�7
9�CA@cHrm­CcH�@A7�Î.H�<¨mdG4@c@A709�q�G4Br:ëabHÇ9�²�FÌ`�GDI?7�9�CEab@AC$ö�q�@c�$md�$:=��:=HÞ7dB�:=F�ab@-,47d@0ö¢I5aU��GDBrm­Cc<?GDB
²�²�qrab@E9�7e@c7oCAGDH�@cB�7;ÎDH�abBr:ÌI?7;7$Br:=F�ab@-,47$@µ7$9�C�I?HvÚb:�a4Br9�md7�m$a49µIfaLI#� 7dB.Cc@A�$7e709�C¨aDmdmd¥dq=Cc�d743
Y�<�I57L7dBr:=F�a4@i,D7d@e7$9�C�I5HsabH=Cc@A7d·¸qra4@�C0ö.m4� 709�C;H�Br7J7$@A@c7dHr@$3� �Bsk47$B�7d@EabI�I57J7$Br:=F�ab@-,47$@R709�C
@c7oCAGDH�@cB�7jq�ab@;I¸� a4BrabI5²=9�7$H�@�I?7dS�<fmda4I8Î.HrabBr:U<5I8@A7$BrmoGDB.CA@c7jIfaÌ�rBn:=H°��mEQ�<57d@03

2$v



w�á5Äaá'�§áfw 4 ~b%0 '&��!"
�µG4H�@°mEQra4Î.H�7º@c¥dkDI?7º:�7½k4@EabF�F�ab<5@c74ö�I¸� H=Cc<?I5<f9AabCA7dHr@lq�7dH=Csa49c9�G=mo<57d@U:=HùmoG=:=7ÇPèaSoCc@A7K7dS=7$moH�CA7d@ta�mEQ�a4Î.H�7J��G4<f9tÎ.H�7¿Ifa¡@A¥$k4I57K7$9�Ct@A70moG4BrB.Hr7L:rabBr9;I57$9V:=G4B�Br�d7$9V:�� 7$B.CA@c�d743

PR7$9Uqra4@�Cc<?709°:�7ÞmdG�:�7Þ9AG4B.C°a4q�q�7dI5I?�$7$9sa4moCA<5G4Br9U7oCnq�7dH��D7dB.C°@c7oCcG4H�@cB�7$@U:=709U��a4I?7$H�@c9
7oC°@A�0moH�q��d@c7d@U:=7$9U��abI57dH�@E9É@c7oCcG4H�@cB��d709�qra4@U:=709la4moCA<5G4Br9lq�@c�$mo70:�abB.Cc7$9$3R6�� abB�abI5²�9A7dHr@
I57oS=<5m$abI�q�7$H=CtabHr9c9�<�@A7$B��4G�²47$@�:=7$9e��abI57dHr@c9Ra��47$mtI?709�CcG¸,47$Br9JÔ�7oSnÏ�Ifa¿��abI57dH�@R7dB.CA<5¥d@c7jÎ.H�7
@c7dq�@c7$9A7dB.CA7�I57ÉCcG¸,D7dBË9A<emd7dI5H�<T·�mo<e7$9�CzH�BÁCAG¥,47dBËÎ.H�<�:=7d�rB�<?CÌI57$9Ì7dB.CA<57d@E9cÖo3_X�GD<5md<e:=7$H=S
7oS=7$F¡qrI?709;9�<5F�q�I?709;:�� a4m­Cc<?GDBr9;a�CACcaDmEQ��$9;a¡I57dH�@;@c¥dkDI?7K:=7Lk4@EabF�F�ab<5@c7ÌÏ

� Ëba�L"a ¶ acOdaÍ ª^µ«�^¬�µ¸²R³eL�ÿ # PQ£¸ªt­)PfOv  Ö 
�
�
� Ë Q
Q�Q H�H
HÍ �R³§���R�R¡eL+PB²��N¹t�]¦�¦¸£¥¤]��]¸�dP,Oq À¡]¢n£¸¤�g��
�Ý  Ö 

�µG4H�@J�'aDmo<5I?<?CA7$@KI5a°moGDF¡FÌH�B�<fmdabCA<5G4B½7$B.CA@c7ÌIfa°k4@EabF�F�ab<5@A7Dö�I57$9La4moCA<5G4Br9$ö�7oCKI57�qrab@E9�7$H�@0öG4B°H=Cc<?I5<59A7KI57$9;9A².FÌ`�GDI?709;:=7K@c7oCAGDH�@LÏ
h
h # h ÿ # h � �
�
�

�µG4H�@V@A7dCAG4Hr@AB�7$@;H�B�7K��abI57dHr@$ö�I¸� a4m­Cc<?GDBºa49c9�<5k4Br7Lmd7oCACA7¿��abI57dHr@Va.>�>=3=�µa4@t7oS=7$F¡qrI?7DörH�B�7
a4moCA<5G4BsÎ.H�<�@A7$B��4G�²47Ì2¿9�7$@ca4<TC�7$md@A<?CA7�ÏÍ�h
h gëÿ¨  Ö
�µG4H�@JG4`�CA7dBr<?@L:=7$9J��abI57dHr@c9JÎ.H�<µG4B.Cj�dCA�¡@A7dCAG4Hr@AB��$7$9jqrab@L:=709jaDm­CA<5G4B�9Vq�@c7$md7$:�a4B.CA7$9j7oC
I¸� a4BrabI5²=9�7$H�@RI57oS=<fmda4I#ö=I¸� aDm­Cc<?GDBUH=Cc<?I5<f9�7KI57$9�qr9A7dH�:=Gb·÷��ab@c<5a4`�I?709i>=24ö)>bN�ö'>�^r3?353?3=Î.H�<8@c�o��¥$@A7$B.C
abH�SÇ��a4I?7$H�@c9¡@c7oCcG4H�@cB��d709¿qra4@�I?709¡9A²�Fz`�G4I57$9¡:=7s:=@AGD<TCc7°:8� H�Br7U@c¥dkDI?7Dö!7$BÚqra4@�CEabB.C¡:�H
q�@c7dF�<57d@tabqr@A709RI57@öÌÏ öb3=��ab@;7oS=7$F¡qrI?7K9A<8G4Bsa¡H�B�7K@c¥dk4I57�Ï

� Ë ¶ Ò ü  
©tI5G4@E9j>4NÉmdG4B.CA<57dB.CjIfaÉ��a4I?7$H�@j@c7dB��DG�²4�d7Lqra4@KPjö�7oCZ>�^lqrab@J�z3¢��ab@L:=7d�'abH�I?C$ö¢IfaÉ��abI57dH�@Î.H�7�@c7dB��4G�²D7zH�B�7l@A¥$k4I57¡709�C¿Ifa°��abI57dH�@zÎ.H�7�@c7dB��DG�²47zI57Éq�@c7dF�<57d@¿9A²�Fz`�G4I57�:�7l:=@cG4<?CA743
�jG4BrmVG4BÉB8� a���a4F�a4<59R��@ca4<?F�7$BDCR`�709�GD<?Bl:8� 70mo@c<?@c7j>�>�Øk>�243.¦tB°abH=Cc@A7t7dS=7dF�q�I57j9A<?F�q�I574ö
9A<�G4B°�47dH�CtH=CA<5I?<f9A7d@t:=709;qrab@EabB.CcQ�¥$9A7$9eabH=CcG4H�@t:8� H�Br7K7oS=q�@c7$9c9�<5G4B°ab@c<TCcQ�F�7oCA<fÎ.H�7�Ï�¥±n�R³sËla�L"a �¥±n�R³ma0OdaÍ�h
h g h �Ý  Ö 
��ab@J:=7o�'a4H�ITC0ö¢I?709V��abI57dHr@c9V@A7$B.�DG�²4�09;qrab@jI?709jaDm­Cc<?GDBr9V9AG4B.CJ:�7¿C�²�q�7¡7dB.Cc<?7$@ÌÔ�<5B.CEÖoö�F�a4<59
<5I,709�C¿9AG4H��D7dB.CjBr�$mo709A9cab<5@c7Ì:=7ÌCA@Ea���ab<5I?I57d@La��470mz:�� abH=Cc@A709jC�².q�7$9$3¢�µG4H�@Kmo7$I5arö¢G4B½H�CA<5I?<f9�7
@zH�B�<5G4B°7oCj@¿C�²�q�7¿:rabBr9�Ifa�qrab@ACA<57K:=7$mdI5a4@cabCA<5G4Br9jÏ

\ ²��c�«µ«� Í �����ë�_nR£R¢) À¡]¢nµn£¥��¡�n]£R¢�  Ö
�
�
�
\ ���n�^�OÇ^�+n]£R¢�Ê��«�¸±n�R³
\ ���n�^�OÇ¥¡,n]£R¢�ÊÌ¡R�¸±n�R³

687º9A²�Fz`�G4I57NöE��7dS�qr@QöU@c7dB��47$@A@Eaë:�G4Brmº:�7$9���abI57dHr@c9ÉaÇ��<5@AkDH�I57U¬�GbC�CEabB.CA7Dö¨7dCÔö­<57oS=q�@/ö
@c7dB��47$@A@Eaz:=709�7dB.CA<57d@E9$3

Nb�



w�á5Äaá'�§á5Ä éÌ&�� ½  '~4%$"�(5ô5��êëÈ, #��*, �%0/
��Iµ7$9�CJq�GD9c9�<5`�I57¡Î.H�7�:=709V@c¥dkDI?709j:=7¡k4@EabF�F�ab<5@c7z9�GD<?7$B.CJabFÌ`�<5k4H�709d38Pj� 709�CLI57¡m$a49J9�<

H�B�7¿mEQ�ab<5B�7J:8� 7$BDCc@A�$7Kq�7$H=CgSoCc@A7Ka4@A@EabB�kD�d7J:=7Kq�I5Hr9�<57dHr@c9e�'aDmoG4B�9d3=��ab@;7dS=7dF�q�I57¡Ï�¥±n�R³sË}�¥±n�R³ma0�da �¥±n��³
PR7oCACA7ë@A¥$k4I57n7$9�ClH=CA<5I5<59A�½q�G4H�@lCA@Eab<?CA7$@lI57$9ÉGDq�7$@cabCA<5G4Br9lab@c<TCcQ�F�7oCA<fÎ.H�7$9$3R6¨� a4Fz`�<5k4Hr<TCc�
:=�0moG4HrI?7¡:=Hº�'a4<TCKÎ.H8� GDB½ala4HrmoHrB�7z<5B=��G4@cF�a�Cc<?GDB½9�Hr@jI¸� aD9A9AG=mo<fa�Cc<?��<?CA�43¢©t<5Br9A<#ö¢IfalmEQra4<?Br7ö­7dS=q�@e·¨7oS=q�@�·�7dS�qr@QöVq�GDH�@c@ca4<TC�SoCc@A7JCc@ca4<TCc�Jq�ab@ta49c9AG�md<5abCA<5��<TCc�jk.abHrmEQ�7LGDH°:=@cG4<?CA7�Ï

L��¥±¥�R³o�È�¥±¥�R³oOp�Ì�¥±n�R³µ¸²�¥±n�R³o�qL��¥±¥�R³o�ñ�¥±n��³kO
§¨a4m$m;:=�oC-S$moCA7tmo7;qr@AGD`�I?¥$F�74ö�<5IrB�7t9cab<?C¨:=G4B�m�qra49�9A<�<5Ir:=G4<?CRmdG4B.CA<5B�H�7d@�aJI5<?@c7t:=7$9�CAG¸,D7dBr9
G4Hº:��d@c<?�D7d@;CcG4H=CL:=7z9AH�<TCc7438PR7zmoGDB=¬r<fm­CL9d� abq�q�7dI5I57¿H�B½mdG4B=¬r<fm­CJ9�Q�<?� C�·÷@c7$:=Hrmd7UÔ#9�Q�<?� Cj709�CI57K�'ab<?Cj:=7¿mdG4B.CA<5B�H�7d@Va�qr@A7$Br:=@c7¿:=7$9tCAG¸,D7dBr9$ö�@c7$:=H�mo7K7$9�CVH�Br7z:=�d@c<5��abCA<5G4B�Öo3���I!9A7Kq�7dH=C
abH�9A9A<¨Î.H8� G4B»ab<?CÌ:=709¿moGDB=¬r<fm­Cc9z@A70:=Hrmd7o·÷@A70:=Hrmo7Dö�G4HÇ§¨aDmdm�B�7l9cab<?C¿qraD9zÎ.H�7dI5I57�@A¥$k4I57�<?I
:=GD<TC¨H�CA<5I?<f9�7$@RÎ.Hra4Br:�q�I5Hr9�<57dHr@c9R9�GDBDC���a4I?<f:=7$9$3�PR709¨mdG4B=¬r<fm­CE9¨9AG4B.C¨<5B��d��<?Cca4`�I?709d3.68GD@c9cÎ.H�7
�4GDHr9�moGDF�q�<?I57d¾;�DGbCc@A7e��mEQ�<57d@µ§¨aDmdm4öb<?I��4GDHr9�a/.ÉmEQ�7;moGDFz`�<57dB�:=7tmdG4B=¬�<5moCc9�9AQ�<?� C�·÷@A70:=Hrmo7
7oCj@A70:=Hrmo7d·¸@c7$:�Hrmo7K<5I!a¡Cc@AGDH��4�Dö�F�ab<f9t<5I!moGDF�q�<?I57zÎ.Hra4Br:sF�SdF�743���I_²saÉ:=7$9t@A¥$k4I57$9tÎ.H�<
:=7dCA7d@cF�<?Br7dB.C¿alI¸� a���a4Brmo7�9d� <5I�:=G4<?CK@A70:=Hrmo7�GDHë9AQ�<T� Cz9A7dI5G4BëI5as9A<TCcHra�Cc<?GDB83¢��ab@¿:=7d�'abH�I?C$ö
mo709�@A¥$k4I57$9�9AG4B.C;I?709t9�Hr<?��abB.Cc7$9LÏ
2D3�6_G4@E9;:�� H�BnmoG4B�¬r<5moCt9�Q�<?� C�·÷@c7$:=Hrmd74ö=<5I_9AQ�<T� C03
N�3�6_G4@E9¿:�� H�BÁmdG4B=¬r<fm­CÌ@A70:=Hrmo7d·¸@c7$:�Hrmo7Dö8<?Ie:=�d@c<5�47É7$B»H=CA<5I?<f9cabB.CzIfan@A¥$k4I57É:=7lkD@ca4F¡·
F�a4<?@c7K:=�o�rBr<?7K7$B°qr@A7$F¡<57d@KÔ'q�GDH�@tI57JF�7$Fz`�@c7KkDa4HrmEQ�7J7dBnÎ.H�7$9�CA<5G4B�Ö

¦tBs7dS�7$F�q�I?7K:=7¿md7$9�@c¥dkDI?709RF�<f9;7dBnaDm­CA<5G4BÞÏ¦/�]£¥�sË ´ Ñ a,L"a�­¸µ¸�]ÓMa0OdaÔ¦/�]£¸�þ ´ Ñ a,L"a�­¸µ¸�]ÓMa0OdaÔ¦/�]£¸� �"� � � ¦/�]£¸� 
�JabBr9!mo7$9!@c¥dk4I57$9$öoI57¨��³°7oC, ¨6!Y= ë9AG4B.C,:=709�CcG¸,47$Br9$ö$moGDBr:K709�C,H�Bz9A².FÌ`�GDI?7¨B�G4B=·¸CA7$@AF�<5BrabI
Î.H�<µ:=7$md@A<?CjH�Br7Ì7dS�qr@A709A9A<?GDBsI?GDk4<fÎDHr7Ì:=7¡moG4B�:=<TCc<?GDB8ö�7oCK9�CEa�Cj709�CJH�B½BrG4B=·¸CA7$@AF�<5BrabI,:=7o·
mo@c<5��a4B.CUH�B�7Þq�Q�@Ea49A743tPR7$9°:=7$H=Sò@A¥$k4I57$9É��G4@cF¡7$B.C°H�Br7ÞmdG4Br9�CA@cHrm­Cc<?GDBùabFÌ`�<5k4H�7D3R��ab@
7oS=7$F¡qrI?7Dö�9�<�GDB°a¡Ifa¡mEQ�ab<5B�7 ö­��³òÔ¨Pj2¿Öe��³òÔ¨P�N�Ö;Y¢2L ¨6,Y� òY�N^öbö=7dI5I?7Lq�G4H�@c@ca4<TC�SoCc@A7
9�CA@cHrm­CcH�@A�$7K:=7K:=7dH=SU�'a4mdG4Br9LÏ´ Ñ L ÒcÿlO Í ´ Ñ L�Ò
�oOr�tÿ Ö �"� � � �
�µ¸²´ Ñ L ÒcÿlO Í ´ Ñ L�Ò
�oOr�tÿ �"� � � �
� Ö
6_aK:�7dH=S=<5¥dF�7;<?B.Cc7d@cq�@A¥dCcabCA<5G4B�7$9�C¨mo7$I?I57VÎ.H�<r709�C�H�CA<5I?<f9��$7V:�a4Br9�IfaLq�I?Hrqrab@ACR:=709�I5a4B�kDa4k4709
:=7nq�@cG4kD@ca4F�F�abCA<5G4BòÏRmEQra4Î.H�7s ¨6,Y� Z7$9�Cla49c9�G=md<?�na��470mlI57º:=7$@AB�<57d@���³áÎ.H�<tB8� aÇqra49
7dB�moG4@c7z:=7Ì ¨6!Y= ¯aD9A9AG=mo<5�43�Y=<,I57zq�ab@E9�7$H�@V�DG4<?CjIfal9AG4Hr9�·÷mEQ�ab<5B�7@ö­��³æÔ;Pj2¡Ö;��³ªÔ;P�NlÖ
Y¢2�öV7dC;7$9�Ct7dB°CA@Eab<5B°:�7J@c7dk.ab@E:=7d@eI57Kq�@A7$F�<?7$@; ¨6!Y� Vör<5I�q�7$H=Cj9AG4<?C;:��d@c<?�D7d@�q�GDH�@ta��4GD<?@

N=2



´ Ñ L ÒcÿlOO¦Q�]£¥��¥�·¢]�Q³]�O¢n�ñ³]�^¦/�]�
�"� � � �
��¥�uÓ�Ð¥³t�_n]�¸³´ Ñ L ÒcÿlOO¦Q�]£¥� �"� � � �
�

PR7$md<!BrG4Hr9J:=G4BrB�7ÌIfaÉqr@A7$F¡<5¥d@c7z<5B.CA7$@Aq�@c7oCEa�Cc<?GDB83�¹ºa4<59J<5I!q�7dH�CKa4Hr9c9�<µmoGDBDCc<?B�H�7$@jalI?<5@A7
:=709eCAG¸,D7dBr9;a4q�@c7$9eI?7K R6!Y� tö�:=G4B�mjI5<5@A7¿Y�N�ö=7oCV:=GDBrmJI5a�qra4@�Cc<?7K:=@cG4<?CA7K:=7´ Ñ L ÒcÿlO ´ Ñ L Ò"�kOf�tÿ �"� � � �
�
q�7dH=CgSdCA@c7L:��d@c<?�D�d7Lqrab@;Ifa�:=7dH�S�<5¥dF�7L@c¥dk4I57Lq�GDH�@t:=GDB�B�7d@´ Ñ L ÒcÿlOO¦Q�]£¥�
Î.H�<tq�7dH=CÉ7$Br9AH�<TCc7ÀSoCc@A7º:=�$@A<5�47$@�qrab@�IfaÞq�@A7$F�<?¥$@A7s@c¥dk4I57sq�GDH�@l:=GDB�B�7$@�I5aÇ:=7$H=S=<?¥$F¡7
<5BDCc7d@cq�@c7oCcabCA<5G4B8ö8Î.H�<�709�C¿qr@A7d��7d@Eab`�I5743���I�²Þas:=G4Brm�HrBÇmdG4B=¬�<5moCz9�Q�<?� C�·÷@c7$:=Hrmd74ö�7dCz:=G4Brm
§¨a4m$mJ��a�9AQ�<?� CA7d@Vqrab@t:=7d�'abH�I?C$ö�mo7KÎ.H�<8B�GDHr9;:=G4BrB�7LI#� G4q=Cc<?GDBsq�@A7d��7d@Eab`�I5743
w�á5Äaá'�§á?Ð xL��/�~4/�(,/.�,~4/½(!/�"�&r+R/D���=%0/�*_��"
��Iµ²ºalH�Br7¡9A<TCcHra�Cc<?GDBºG4HëI?709J@A7$k4I57$9V:�7Ì@c7$9AG4I5H=CA<5G4Bë:=7¡mdG4B=¬�<5moCJB�7�9AHR.É9�7$BDCLqraD9zÏ

I57$9j7oS=q�@c7$9c9�<5G4Br9Vab@c<TCcQ�F�7oCA<fÎ.H�7$9$3r�µGDH�@Jmd7dIfa�<5I!�'a4H=Cj@Ea���GDH=CA7$@VI57$9VB�GbCc<?GDBr9j:�7zB�<5�470abH=S
:=7Éqr@A70mo7$:�7dBrmd7�q�GDH�@¿I57$9¿GDq�7$@cabCA7$H�@c9$ö�7oCÌq�@A70mo<f9�7$@zÎ.H�7dIf9LC�²�q�7$9z:8� aD9A9AG=mo<fa�CA<5��<TCc7É9�GDB.C
q�7d@cF¡<f9$3�PR7$9�<5B=��G4@cF�a�CA<5G4B�9;9�GDBDC;a�CACcaDmEQ�7$9;a4H=SÉCAG¥,47$Br9�:�abBr9�Ifa¡qrab@ACA<57K:=7$mdI5a4@cabCA<5G4Br9JÏ

\ ¢n�n¡n�ma��easac�da
\ ¢n�n¡n�ma�®dasa Î a

®!G4Hr9¨I?709�CcG¸,47$Br9eÎDHr<�9AG4B.Ce9AH�@RI5azF¡7$F�7jI5<?kDB�7VGDB.C¨I5azF�7dF�7jqr@A70mo7$:�7dBrmd7t7oC;a49c9�G=md<5abCA<?·
��<TCc7ÌÏ�I57$9RI?<5k4Br7$9�9�GDB.CRI5<59�CA7$7$9R7dBlGD@c:�@A7Jmo@cG4<f9A9cabB.CR:=7Jq�@c7$md7$:=7$Brmo7D3D��I5Hr9e7oC�F�G4<5Br9�9�GDB.C
a49c9AG�md<5abCA<?�'9,kDabH�mEQ�7KÔ�I57o� CEÖoö47dC�G4B.C�H�B�7;q�@c7$md7dBr:�7dBrmd7eqrI?Hr9��'ab<5`�I?7tÎ.H�7;IfaJFzH�I?CA<5q�I5<5m$a�Cc<?GDB
7oCJI5al:=<?��<f9�<5G4B_ö�Î.H�<µ9�GDBDCj7dH=SnabHr9c9A<!a49c9AG�md<5abCA<?�'9;kDa4HrmEQ�7D3G@z@A<5k4Q.CV709�CjH=CA<5I?<f9A7zq�G4H�@J:=7o·
�rB�<5@LH�B�7�a49c9�G=md<5abCA<5�.<?CA7¡:=@cG4<?CA74ö�7oCZ@zB�G4B�a49c9�G=m¿q�G4Hr@L:�7$mo@c<5@A7¡:=7$9jG4q�7d@Ea�Cc7dH�@E9jÎ.H�<µB�7
q�7dH��D7dB.C;qra49;aD9A9AG=mo<57d@;a��470mV7$H=S�·¸F�7dF�709d3=X�GD<5md<8H�Bs7oS=7dF�q�I57K:=7¿mo709�@A7$k4I57$9JÏ

\ ³t�Q¤� ��Ma�g$a
\ ¢n�n¡n�ma��easac�da
\ ¢n�n¡n�ma�®dasa Î a
\
\�¥±n�R³sË}�¥±n�R³ma�g$a �¥±n��³þ@�¥±n�R³ma��$a �¥±n��³þ��¥±¥�R³ma0�daÀ�¥±n�R³þ@�¥±n�R³ma�®ta �¥±n��³þ@�¥±n�R³ma

Î
a �¥±n��³þ%É
� *
� 

©!�47$mLmd7oC�Cc7Kk4@EabF�F�ab<5@A7jG4B°q�GDH�@c@ca4<TCt9�CA@cHrm­CcH�@A7$@

N4N



£sg�ªug·­�®«Ók�Ì�v�Ä¡¯®/¤
:=7JCA7$I?I57¿9AG4@ACA7�Ï£sgmLÀªpgmLsL
LB­n®«ÓRO
�«�)Of�wLi¡¯®/¤GObOsO
¹ºa4<59µ<5I�F�abBrÎ.H�7�7$BrmoGD@A7�Î.H�7dIfÎ.H�7$mEQ�G.9�7LÏ�I57$9�qr@A70mo7$:�7dBrmd7$9�:=709µG4q�7d@Ea�CA7$H�@E9!HrBrab<5@A709dö�Cc7dI
Î.H�7JI?7%öE·�ö�3.�ja4Br9�mo7Lmda49$ö.I#� G4q�7d@Ea�Cc7dH�@e`�<5Brab<5@A7%öE·�ö;aÌI?7JF�7dF�7L9�²�Fz`�G4I57jÎ.H�7JI57jF�G4<5Br9
H�Bra4<?@c74öDF�ab<f9�qraD9�Ifa¿F�7dF�7tq�@c7$md7$:=7$Brmo7D3D�µGDH�@Rmd7dIfa�ö4GDB�H=CA<5I5<59A7V��I¢9�H].¡C�:=7VF�7dC�CA@c7VHrB
G4q�7d@Ea�Cc7dH�@RÎDHr<�azI?7tBr<?�D7$abHU:=7tq�@c7$md7$:=7$Brmo7J:=7$9A<?@c74öd��Hr9�CA7ja4q�@c7$9�I57V��a4@¨7oS=7$F¡qrI?7Dö4q�G4H�@
I57JF�GD<?Br9tH�Brab<5@c74ö�<?I8�'abHr:=@Eab<�Ifa¡F�7dF�7Kq�@c7$mo70:=7dB�mo7KÎ.H�7LI5a�FÌH�ITCc<?qrI?<fmdabCA<5G4BÞÏ�¥±n�R³sË}�¥±n�R³ma��$a �¥±n��³þ@�¥±n�R³ma0�da �¥±n��³þ@�¥±n�R³ma�®ta �¥±n��³þ@�¥±n�R³ma

Î
a �¥±n��³þxa0�da �¥±n�R³ \ �R³R�^­qa�®taþ%É
� *
� 

PR7$9;9A²=9�Cc7dF�7$9;9AG4B.C;H=Cc<?I5<59A7$9�q�ab@�§¨a4m$mLq�GDH�@;@c7$9AG4Hr:=@c7L:=7$9;mdG4B=¬r<fm­CE9;:=7Kqra4@c9A<?Brkr3
w�á5Äaá'�§áfä yR���� �%0/.êÁ/.�¢%�(íô?/.����/�*!��"
68GD@c9cÎ.H�7R9AH�@c�.<57dB.C,H�B�7�7d@c@A7$H�@0öd<5I�9A7eq�7$H=C�ÎDHr7RI¸� GDBÌ:=GD<?�D7dB.C!I5<5`�7$@A7$@µ:�7RIfaVF�7$F¡GD<?@c74ö

F�G=:=<T��7d@R:�7$9�CEab`�I57$a4H=S�<?B.CA7$@ABr7$9�7dCcmb35353D`�@c7o��<5Ir�'a4H=C¨q�G4H��DG4<5@¨9ca��4G4<5@�Î.HrabB�:�H�B�7V7$@A@c7dHr@
atI5<57dH83bijBÌaV7dBr9AH�<?CA7¨I57�mEQ�G4<?SL:�7emdG4B.CA<5B�H�7d@,:=7¨qra4@c9A7d@!G4H¿q�a49$3$��I�²KaV:=GDBrm¨:�7$9!F¡G�²D7dBr9
:=7��'a4<?@c7lmoGDB.CA<5B.Hr7d@KI57Éqrab@E9A7dH�@KI5G4@E9AÎ.H8� H�B�7�7$@A@c7dHr@K7$9�CKCA@cG4H��D7d7ÉÎ.H�7L��7ÉB�7UmoG4Hr�.@c<5@ca4<
qraD9l<fmo<�Ô�I57ëq�ab@E9�7$@l�eitX�9$� ab@c@A7dCA7½aÁI5aÁq�@A7$F�<?7$@A7ë7d@c@A7$H�@EÖo3¨�µG4Hr@°Î.H�7ëI#� H=CA<5I5<59ca�Cc7dH�@
q�H�<f9c9�7za��DG4<5@tH�B½md7d@ACca4<?BºmdG4B.CA@cG4I574ör§¨a4mdmzaÉH�BnCcG¸,D7dBn@c7$9A7d@c�47@ö­7$@A@cG4@/öJÎ.H�<!q�7dH�Cj7oCc@A7
q�Ifa4md7z:�abB�9;I?709t@c7dkDI?709t:=7zkD@ca4F�F�a4<?@c7Lq�GDH�@j:�G4B�B�7$@tH�B�7zq�G.9A9A<?`r<?I5<TCc7Ì:�� a4moCA<5G4Bn7$Bºmda49
:�� 7d@c@A7$H�@03.X�GD<5md<8I¸� 7dS�7$F�q�I?7K:�� ab@c<?CAQ�F�7oCc<5Î.H�7¿Î.H�<8:�7oCA70m­Cc7¿:=7$9;7$@A@c7dHr@c9e:=7¿9A².B.CEa�S=7�Ï�¥±n�R³sË}�¥³�³]µ¥³Í �R³t���R��¡eL_P_�¥�¥�R�]£¥±Ä�¥³�³Rµ¥³����u£¥³t�Q�� «¹t�¥�t�n­f�¥±n�R³ � T �dP,Oq  Öþ@�¥±n�R³ma��$a �¥±n��³þ@�¥±n�R³ma0�da �¥±n��³þ@�¥±n�R³ma�®ta �¥±n��³þ@�¥±n�R³ma

Î
a �¥±n��³þxa0�da �¥±n�R³ \ �R³R�^­qa�®taþ%É
� *
� 

�JabBr9�md7°m$a49$ö�9�<�H�B�7n7dS=q�@A709A9A<5G4B�öo7oS=q�@/ö�7$9�CÉa�CACA7dB�:=H�7s7oClÎ.H�7sI57$9ÌCAG¥,47dB�9¡Î.H�<ta4@�·
@c<?�D7dB.CVB�7¡moG4@c@c7$9Aq�GDBr:=7dB.CVaUabHrmdH�B�7z:=709j:�7d@c<?��a�Cc<?GDBr9tq�GD9c9A<?`�I57$9$örI57zq�ab@E9�7$H�@jÎ.H�<?C�Cc7d@Ea
7dB°@c7dB��4G�².abB.CRI57KF�7$9c9Aa4k47L:�� 7$@A@c7dHr@$3

Nb^



F�DGU�DGF znà��[hY_Aàë_Am5bR\ b]WYe5mzog_LhY\�l5Z]\Eà�à�\EWYZ^_O÷�k�J _ammX�\Ercr
¦tB�7l��G4<f9¿Ifaº:=G=mÉ:=7l§¨a4m$m�I?H»7dC¡mdG4F�q�@c<59A74ö87dC¡Î.H�7$I5Î.H�709¿7oS=7$F¡qrI?709zmoGDF�q�<?I57$9$ö���7

moGDF�F¡7$Brmda4<�a¡moGDB��47d@ACA<5@¨IfaÌk4@EabF�F�ab<5@A7V:�7j�eitX¯7dB°k4@EabF�F�ab<5@A7tq�G4Hr@¨§¨aDmdmb3=6!azq�@c7o·
F�<?7$@A7ÉmEQrGD9A7��'ab<?CA7�7oCEab<?CÌ:=7É@c7$mdG4q�<57d@LCcG4Hr9zI?709LCAG¥,47$Br9¿:=7d�rB�<f9¿qra4@KI?7ÉIfabBrkDabkD7��ei;X
:�a4Br9�I5a¡qra4@�Cc<?7K:=70moIfab@Ea�Cc<?GDB83
w�á5Äaáfw�á'� Y_~4/��,/
�ja4Br9jI5aU:=G=moH�F�7dB.CEa�CA<5G4B½�ei;XÌö¢I5aU9�Cc@AHrmoCAH�@c7zIfaÉqrI?Hr9jk47$B�7d@EabI57z:�� H�B½��mEQ�<57d@Jq�G��

7$9�Ct:=7o��B�<?7Kq�ab@;I57KB�G4B=·¸CA7$@AF�<5BrabITöd9Amd7dB�7�ö¿Ï
�nÒ � É � Ë8�nÒ � É �)(^´Q°
��*��
�
�
�nÒ � É �2(^´Q°
�
* Ë � �nÉRÕ�I2�RÕ �)(¸üt´_��� Ò °§´ ! � ��þ}­¸£Q¹t�¥³R£ Í Ò�� *��
� � (^´�°
�
* � ���
� Ö þ�© ¶'&�� Ò ° �sþ?� °
* ©�� Ï �
�
�t´ Ò (��þ ¤^¢¥µ¸ª^£R¢ ( ¦¸�¥���t���R¤§¦ Í Õ � © ¶ � �2(]´Q°
�
* � Ö

ijBà@A7$F�a4@cÎ.H�7sÎ.H�7sI?7$H�@É9A².B.CEa�S=7n:=7sk4@EabF�F�ab<5@A7°7$9�C�q�@cabCA<fÎ.H�7dF�7dB.C�IfaëF�7$F¡7ºÎ.H�7
mo7$I?I57n:=7°§¨a4m$mb3���It²ÁaÇmd7dq�7dBr:�a4B.C�Î.H�7$I5Î.H�709�mEQrabBrk47dF�7$BDCE9�a½�'a4<?@c7°q�GDH�@ÉÎ.H�7°§¨a4mdm
a4m$mo7$q=CA7ºmd7$9�@c7dkDI?709d3qö$YrPR ¨�t q¼;��®� ¨¹»353?3õön:=7d�rB�<V<fmo<VH�B�7½9AH�<?CA7ºB�GDB=·÷B.HrI?I57n:=7nC�²�q�7ödY�PR ¨�t g¼;��®� R¹Nö�3� �Bs§¨a4m$mbö�<5I8�'a4H=Cj:=GDBrmL@cab��G4H=Cc7d@;H�BsB�GDB=·¸CA7d@cF�<?B�abI8q�G4H�@V<?F�q�I57o·
F�7dB.CA7$@;I5a¡I5<59�CA7D3�PR7dIfa�:=G4BrB�7Kmo7$md<�Ï¦�­¸�¸�^��Ë�¦�­¸�¸�]� ( �Q�]��¹þ}¦�­¸�¸�]��¦�­¸�¸�^� ( �Q�]�Q¹ ¦�­¸�¸�^� ( �Q�]�Q¹ Ë ¢n£«�R¤n²^£¥¤R� ( Ó§�Q³R�^­/�§�+n]�]¦þÀ­¸£�¹t�¥³]£þ�µ¸ª]¬��^­/�þ�£¥�/¹tµ^¦Q�
 ]�¥³t�n­ ( �n¡�¡��]­/�¯¦þ ¤^¢¥µ¸ª^£R¢ ( ¦¸�¥���t���R¤§¦ 
��Ie�'abH=CÉa4Hr9A9A<;:=7o��B�<?@s�{@Ì9�CEab@AC�9cmo7$B�74��:�a4Br9¡I5aëqra4@�Cc<?7s:=7$mdI5a4@cabCA<5G4Br9Ìq�G4H�@�Î.H�7U§¨a4mdm
9ca4mEQ�7LÎ.H�7K9Amd7dB�7L7$9�C;I5a�9�CA@cHrm­CcH�@c7JIfa¡q�I5Hr9;Ifab@ck47Vq�GD9c9A<?`�I57K:�� H�B�7¿9cmo7dBr7La¡qra4@c9A7d@03R�r� ab<
7dB�9�H�<?CA7Vq�@A<f9¨mEQ�a4Î.H�7tB�GDB=·¸CA7d@cF�<?B�abI¸ö�CA@cG4H��D7t9Aaz:=7o�rBr<TCc<?GDBÉk4@EabF�F�a�Cc<5m$abI57�:rabBr9¨I5a¿:�G�m
�eitXzö=7dCtI#� ab<_mdG4B��47$@�Cc<¢7dB°@A7$k4I57$9;:=7Lk4@EabF�F�ab<5@c7jq�G4H�@�§¨aDmdm43
w�á5Äaáfw�áfw yjÑ�+¨/�"
68709eC�².q�7$9tH=CA<5I?<f9A7$9t:�a4Br9�IfaÌkD@ca4F�F�a4<?@c7V��i;Xç9AG4B.CKÏ½ &��=%}º ��abI57dH�@E9�I5<TCACA7$@ca4I?709¨@c7dq�@c7$9A7dB.CEabB.Cc9�:�7$9eB�G4FÌ`�@c7$9�@c7d7$I59$ö4GDHlabI5G4@E9¨:�7$9¨��G4BrmoCA<5G4Br9@c7dB��DG�²DabB.C�:=7$9e¬rG.a�C¿Ô�7dSëÏr9A<5B8ö�moG.9dö53?353OÖ­3

5 /�~4%$&���º B�GbCc7�Bá¬rG.a�C$ö¢¬�GDa�C0ö¢¬rGDabC%ðKö8<?If9L@c7dq�@c7$9A7dB.CA7$B.CK:�7$9L�470m­Cc7dH�@E9K:=7Ép[åbp[å�pKö
GDHn:=7$9e��GDBrm­Cc<?GDBr9�@A7$B��4G�²Da4B.Ce:=709��47$moCA7$H�@c9$3

 '�¢%}º 7dB.CA<57d@E9eG4H°��G4B�m­CA<5G4B�9�@A7$B.�DG�²Da4BDC�:=7$9�7$B.CA<57d@E9d3
~4&�Æ'&��Àº �47$moCA7$H�@c9j:=7ÌmdG4F�q�GD9cabB.CA709Vp;GDH�k47¿X�7$@�CL´eI?7$H8ö�GDHn��G4B�m­CA<5G4B�9t@c7dB��4G�².abB.Ct:=7$9mdG4H�I57dHr@c9$3

N�h



"$%d�� '�,�Ìº mEQra4<?Br7L:�7¿mEQrab@Ea4moCA7d@c7$9$3
�µG4H�@¡I¸� <5Br9�CcabB.Cj�o� a4<e<5F�q�I57dF�7dB.CA7°I57É¬rG.a�C�7oCÌI57°�47$moCAGD@UÔ�I¸� 7dB.CA<57d@�7$9�CÌHrBË¬rG.a�CzC�²�q�7o·
mdaD9�Cc7L7dBs<?B.C­Ö­3^��� a4<8:=G4B�mjH�CA<5I?<f9�7KI¸� H�B�<5G4Bn:=7L§¨a4m$mJq�GDH�@;I?Hr<_:=<5@A7¿Î.H�7Lq�I5Hr9A<?7$H�@c9eC�²�q�7$9
q�G4H�@c@AGDB.Cz7oCc@A7É@c7dB��DG�²47$9¿qrab@ÌI?709ÌaDm­CA<5G4B�9z:=709z@c7dkDI?709lÔ�q�G4Hr@ÌI¸� <5Br9�Cca4BDC¡<?I�F�abB�ÎDHr7ÉI5a
moGDH�I57dH�@­ÖjÏ

\ ²��c�«µ«� Í­+ ^£¥³·®Ì��n]£R¢� ���R�<�_n]£R¢
 ¡R¢nµ�£¥��¡�nR£R¢) ¡R¢nµ�£¥�ln
nR£R¢W��� �  Ö
�µG4H�@Ì<?F�q�I57dF�7$BDCc7d@�mo709¿C�²�q�7$9$ör��7UF¡7°9�Hr<59Ì`ra49A7l9AH�@¡I?709¿7oS=7$F¡qrI?709Ì:=7Uq�@c7$mo70:=7dB�mo7$9
:�� G4q�7d@Ea�Cc7dH�@E9ÌCA@cG4H��D7°:�a4Br9¡I5aÇ:=G=mdH�F�7dB.CcabCA<5G4BÚ§¨a4mdm4ö�mda4@¡IfaÞk4@EabF�F�ab<5@A7U�eitX�709�C
<5BrmoGD@A@c7$moCA7�q�GDH�@¿I57$9¿C�².q�7$9$38��ab@z7oS=7dF�q�I574ö!�4G4<fmo<�Ifaº:=7d�rB�<?CA<5G4BòÔ'@caDmdmoGDH�@Emo< Öj:�HÇ¬rGDabC
:�a4Br9��eitXZÏÑ

� ©�� ° Ë�É,I *
���t´ Ò (¸°��
�
* ��� ´ ÕnÉ�É,I *
�
�t´ Ò (¸°
�
�
*
�
� ´ ÕnÉsË�� þ|�É,I *
�
�§´ Ò (¸°
���
* Ë�É,I *
���t´ Ò ( Ñ �RÒ ° © � � * I �n° É,I *
���t´ Ò ( Ñ �RÒ ° © �
�
* I �n° Ë�®sþ ÎÉ,I *
�
�§´ Ò ( Ñ ��Ò ° © � Ë Ñ � ©�� °)(��§´Q°
�
� � � þ Ñ � ©%� °)( Ñ IRÉRÒ °t´ ©«É

¹ºa4<59U9�<jG4BòmoGDq�<57½mo709É@c7dk4I57$9�CA7dI5I57$9lÎ.H�7$I?I57$9U:�abB�9�§¨a4m$mböRG4Bò9$� a4q�q�7$@cmdG4<?C�CA@c7$9l�.<?CA7
Î.H8� <?I¢²�az:=709eq�@AGD`�I57dF�7$9e:�� a49c9�G=mo<fa�Cc<?��<?CA7t7dC�:�7jq�@c7$md7$:=7$Brmo7j7dB.CA@c7VI57$9RG4q�7d@Ea�Cc7dH�@E9$3.6!a
:=7d�rB�<?CA<5G4B°§¨a4m$m¡Ô'B�G4BnmdG4F�q�I57oCA7Dö=F�ab<f9�7$Î.H�<5��a4I?7$B.CA7Ka�mo7$I?I57K:=7K�eitXæmd<TCc7¿abHs:=7$9c9AHr9cÖ7$9�Ct:=G4B�m�Ï¡]¢nµ�£¥�sË�¡R�¥±n��³� ¡R�¥±n�R³sË ��� Ñ °2( Ï � �
� É (¸° ©�N � ÉN¡R�¥±n�R³ �§´ Õ ��°)( Ï � �
� É (¸° ©�N � ÉÍsh
h g h ��  Öþ ¡R�¥±n��³ Ï

� I'� («° ©�N � ÉÈ¡R�¥±n�R³Ísh
h g h ÿ^� h ��  Öþ ¡R�¥±n��³ ü �2� �)(«° ©�N � ÉÈ¡R�¥±n�R³Ísh
h g h ÿb� h ��  Öþ ¡R�¥±n��³s� ° � �)(«° ©�N � ÉÈ¡R�¥±n�R³Í�h
h g h ÿñ® h �Ý  Öþ ¡R�¥±n��³s� � �2� �2(¸° ©�N � ÉÈ¡R�¥±¥�R³Ísh
h g h ÿ Î
h ��  Öþ ü �2� �2(¸° ©�N � ÉÈ¡R�¥±¥�R³ \ �R³]�^­}I *t´ É,I'�Ísh
h gv� h �Ý  Öþ Ñ � ©�� °2(¸° ©�N � ÉÍsh
h gu£¸�]µn¡eLi�n���]�¥±��ROq  Öþ ¡]¢nµ�£¸� ( ¡¥²��§­/�t�«µ¸� 

N4¤



68709Jq�@A70mo70:=7dBrmd7$9j7oCKa49c9�G=md<5abCA<5�.<?CA709j:�7$9JG4q�7d@Ea�Cc7dH�@E9j9AG4B.CL:=G4Brm¡:=7d�rB�<f9K:�abBr9jIfalqra4@�·
CA<57z:=70moIfab@Ea�Cc<?GDB8ö�7oCjI?709tB�GDB=·#Cc7d@cF�<?Bra4H=S�ö­��7oS=q�@/ö¡ö ö­¬rGDabCQöJ7oC�öE¬rG.a�C�¼���HrBrm­Cc<?GDBAöL9�GDB.C:=7d�rB�<f9;:=7~@¿C�².q�7?B�����abI ðK3]�r� ab<�qr@AG=mo70:=7K:=7LI5a�F�7$F¡7J�'aDmoG4B°q�G4H�@t�D7$moCAG4@03
F�DGU�DGU �%hH_cÜÙMOMl��WH`ne5m¨M�M
 �B½md@A70abB.CVF�G4Bs��mEQr<?7$@Vk4@EabF�F�ab<5@c74ö���7zF�7¡9�H�<f9t@c7dB�:=HºmoGDF¡q�CA7z:�� H�B�7Ì7d@c@A7$H�@V:=7moGDBrmo7$q=CA<5G4B»aD9A9A7d¾�k4@Ea��47�:=7�F�anq�ab@ACzÎDHr<¨Fs� a°�'a4<TCÌq�7$@c:=@c7�`�7$a4mdG4H�q»:=7ÉCA7dF�qr9zqrab@

IfaU9AH�<?CA7nÔeNz��GDH�@c9j7dB.Cc<?7$@c9KÖÌÏ��o� H�CA<5I?<f9Aa4<59j§¨aDmdm¡7oCK³,I?7dS¢ö8md7¡Î.H�<�709�CLCc@A709j`r<?7$BëÎ.HrabB�:
G4BÁq�@AGDk4@EabF�F�7É7dBÊPjöµF�a4<59ÌB�G4CA@c7Uq�@cGb��7dCÌ709�C�7dBÊP;[K[Ìö,:=GDBrml:�7$9�Î.H�7z�o� ab<��DG4H�I5H
<5BrmoI5H�@c7KF¡709VmdI5aD9A9A7$9t:8� GD`=��7$moCc9$örq�@cG4`�I57dF�7D3�qrab@jI5a�9A²�B.Cca�S=7K7dCVI5aÉk4@EabF�F�ab<5@A7K:=7K¬�7oS
7oCÉ².a4m$mbö¢��7½9ca���ab<f9¡Î.H8� <5I59É9AG4@ACca4<?7$B.C�:�HòPjöRF�ab<f9J�o� 7dCcab<f9É9AH�@l:=7nq�G4Hr�4G4<5@�7dB�mdabq�9�H=·
I57d@LI?709j��G4BrmoCA<5G4Br9L²�²�qrab@E9A7z7oCK²�²�I?7dS½:�abB�9jHrB�7�moIfa49c9�7¡q�GDH�@Lq�GDH��4GD<?@LFs� 7dBÇ9�7$@A��<5@j7$B
P;[K[ÌöµF�ab<f9�H�B�7°��G4<f9�ab@c@A<5�47$@¡a4HÚq�G4<5B.CÉ:=7sB�Gb·÷@A7dCAGDH�@$ö��o� ab<;@c7$a4I?<f9�7sÎ.H�7nmb� 7oCEab<?C�<5B=·
�'ab<f9cab`�I57¡:rabBr9LI57¡CA7dF�qr9zÎDH_� <5I�Fs� 7dCcab<?Cza4m$moGD@c:=7D3§�D7�9�Hr<59K:=GDBrm¡qrab@ACA<�9AH�@KI57�B�7oCzaUI5a
@c7$mEQ�7$@cmEQ�7�:8� 70ÎDHr<?��abI57dB.CE9_:=7emo7$9_G4H=Cc<?If9!q�GDH�@µP;[K[Ì3��r� ab<4CA@cG4H��D7¨³,I?7dSr[K[Á7dC,´e<59AG4B¢[K[Ìö
Î.H�<R9AG4B.Cz:=709zmdG4B��47$@c9A<?GDBr9J�'ab<?CA709¿7dS�qr@A709�ÏRÔ�� CAqòÏØÙ4Ù�� CAq83 CAQ=·�:�a4@AF�9�Cca4:=C$3 :=7�Ù�q�H�`�ÙUq�@cGb·
k4@EabF�F�<5B�k�Ù�I5a4B�k4Hra4k4709EÙDP;[K[KÙ0CAG�GbIf9­Ù0¬r7dS�[K[j`�<f9�GDB�[K[LÙ�6!©�®� RY=®VÙbÖo3�Ût7dHr@A7$Hr9�7$F�7dB.C$ö
Ifaº9�²�B.CcabS=7É:=7$9Ì:=7dH=SÞ��mEQ�<57d@E9¿:=7U@A7$k4I57$9¿a���a4<TC¿7dCA7lmdG4Br9A7d@c�47�7$BDCc<?7$@A7$F�7dB.Cz7dB.Cc@A7�I57$9
:=7$H=Sà�D7d@E9�<5G4B�9dö�F�a4<59Umo7d@ACca4<?B�9l:=7dCcab<5If9lFs� G4B.CÉ�'ab<?ClCcG4H�@cB�7$@l7dBÊ@cG4B�:)q�7$Br:�abB.Cs:=7$9
Q�7$H�@A709tÔ�BrGbCca4F�F¡7$B.CRI¸� GD@c:=@c7t:�a4Br9�I57$Î.H�7dI�<?I��'ab<?C¨<5BrmoI5H�@c7tI57$9���mEQ�<?7$@c9¨Q�7$aD:=7d@E9�:=709eij`=·��7$moCc9,7oC�mo7$H=S¿k47$B�7d@c7$9!qra4@,´e<f9�GDB�[K[Á7oC�³,I?7dSr[K[LÖo3�Pj� 7$9�Cµ7dBz7dS�abF�<?B�abB.Cµ:�7$9!7oS=7dF�q�I57$9
CA@cG4Hr�47K9�Hr@VI57KB�7oCjÎ.H�7t��7¿@A7$Hr9c9�<87$B=�rBºa�mdG4B��47$@�Cc<?@;F�7$9jabBrmd<?7$Br9���mEQr<?7$@c9;I57oS°7oCV².a4m$m
q�G4H�@LÎ.H�7Ì³,I57oS�[K[Ü´e<59AG4B�[K[\I57$9jq�@c7dB�B�7$B.CJ9cabBr9jq�@cG4`�I57dF�7z7dCLÎ.H�7ÌI?7ÌCAGDH=CJmdG4F�q�<5I?7
7dB°F�7¿:=G4BrBrabB.C;H�Bsqrab@E9A7dH�@;:=7K`raD9�7Lq�G4H�@;IfabBrkDabkD7j�µG��¢3
w�á5Äaá5Äaá'� xj& 5 Å¨&���(!/.�
´e<59AG4B�[K[�mdG4F�q�<5I?7°F�G4B»��mEQr<?7$@¡:=7°@c7dk4I57$9zq�GDH�@¡F¡7s:=GDB�B�7d@¡�µG����µa4@c9A7d@03 moq�qÇ7oC

�µG����µa4@c9A7d@03 Q8ö­ÎDHr<DmoGDB.CA<57dB�B�7$B.C_H�B�7¨mdI5aD9A9A7µ�µG��.��a4@c9A7d@8Î.H�<.moG4B.Cc<?7$BDC8Ifae��G4B�m­CA<5G4BKq�ab@E9�7.Ô
Ö­ö=Î.H�<¢7$9�C�I5az��G4BrmoCA<5G4B°ÎDHr<�q�ab@E9�7VCAG4H�C�I57j��mEQ�<57d@e7dBU9A7L9�7L9�7$@A��a4BDC�:=7JI5az��G4BrmoCA<5G4BUI?7dS�Ô
Ö;Î.H�<8709�CJmoG4F�q�@c<f9�7¿:�a4Br9;�µG��=687dS�7$@$3 Q°7oCV�µG��=687dS�7$@$3 moqrq8ö=k47$B�7d@c7$9�qra4@V³,I?7dS�[K[Ì3^�r� ab<
mo@c7d7¡H�BÞG4`=��70m­C¿Y=mo7$B�74ö8Î.H�<�mdG4B.CA<57dB.CLI?709JI?<f9�Cc7$9K:�� G4`���7$m­CE9LÎDHr7�mdG4B.CA<57dB.CLI5a°9cmo7dBr74ö�7oC
H�B�7Lmda4F�7d@Ea�3�PR7dCeGD`=��7$moCR709�C�H=CA<5I5<59A7JmdG4F�F�7jF�7$Fz`�@c7j:=7JIfazmoIfa49c9A7V�µG����µa4@c9A7d@034�jG4Brm
:�a4Br9;I57zmoG=:=7z:�7¿�µG��.��a4@c9A7d@KÔ�Î.H�<!7$9�Cj:=7o��B�<!:�a4Br9tI57$9Va4m­Cc<?GDBr9t:=709t@c7dkDI?709t:=Hs��mEQ�<57d@²DaDmdm0Ö­ö�I¸� GD`=��7$moCÌY=mo7$B�7�7$9�Cz@c7dF�q�I5<¨abHÞ��H�@¿7dCzasF�7$9AH�@A7É:�HÞq�ab@E9�<5B�kr3�X�GD<5md<¨H�BÇq�7oCc<TC
7oS�Cc@ca4<TCt:=7LIfa�k4@EabF�F�ab<5@A7JmdabF�7$@caUÏ­¸£Q¹ ( nR�^­/�]µ¥³zË � ©¸Ò�� °t´ ©«É (¸° ©�N � É�n]�^­/�]µ¸³Í ¦n­¸�¸�^� � ­¸£Q¹ � ¦«�¥� � µ^­/£¥�§�/µ¸�$L h �'O�  Öþ � ©¸Ò�� °t´ ©«É (¸° ©�N � ÉÄ�¥³�³]µ¥³Í ��³t���R�R¡�L_P/¢nµ^­«£¥�t�«µ¸�ÈÇ�nR�^­/�]µ¥³]Ê T �dP,O�  Öþ �t´ Õ ��°)(¸° ©�N � Éxn]�^­/�]µ¸³Í ¦n­¸�¸�^� � ­¸£Q¹ � ¦«�¥� � �Q¤� R�eL h �)O�  Öþ �t´ Õ ��°)(¸° ©�N � ÉÈ�¥³�³]µ¥³Í ��³t���R�R¡�L_P�³t�Q¤, R�ñÇ%n]�^­/�]µ¸³^Ê T �dP�Oq  Ö

NbM



�
�
� 
ijBnq�7dH=CL�4GD<?@t<fmo<,I57z@c7dF�q�I5<59c9Aa4k47¿:=7¡mo7$@�CEab<5Br9V:=709Vq�ab@EabF�7oCc@A709t:=7¿Ifalm$abF�7d@Ea�ö�7dCjI57$9
F�7$9c9Aa4k4709e:8� 7$@A@c7dH�@�@c7dB��4G�²D7$9RI?GD@c9�:�� 7d@c@c7dH�@E9�:=7¿9�²�B.CcabS=743���ab@c7d<5I�q�GDH�@;I?709;G4`���7$m­CE9LÏ

¦Q�
 ^�¥³R�zË�� Ï �
�
�
�)(«° ©�N � É ��� Ñ °2( Ò�I �"�,Q)(¸° ©�N � É�n]�^­/�]µ¸³�Ò]© *
* � (¸° ©�N � ÉÈ¡]¢nµn£¥�Oµ¸ª^¬Q¹§µnÓ¯¦ �t´ Õ ��°)( Ò�I �"��Q)(¸° ©�NÍ
�¸�� ^�¥³]��®Q�2�¸�
 ^�¥³R�rg��]��Vp�¸�
 ^�¥³R��L h � # h �'Og ¦�­«�¸�^� � µ«ª^¬��^­/� � �n¦Q� � ¦��
 R�¥³R� � �¥¦/� � £¥ÓnÓeLY�)�/�
 ^�«³]�)O� Ö 

¦tBr7���G4<f9�Î.H�7tI57;qrab@E9�7$H�@�7$9�C¨9AH�@¨:�� a��4GD<?@µIfaK:=7o�rBr<TCc<?GDB�:8� H�B�GD`=��7$moC$öb<5I�md@A7$7�H�B�B�G4Hr�47dI
G4`���7$m­C¡:=7Umd7ÉC�²�q�7U7oC¡I?7U@cab��G4H=Cc7l:�abB�9zIfanI5<59�CA7°:�� GD`=��7$moCc9¡:=7lIfaº9cmo7$B�743,�µG4H�@z�rB�<5@$ö
�o� ab<;mo@c7d7$@ÌH�Br7°mdI5aD9A9A7UÎ.H�<�Q�7$@A<?CA7°:=7U�µG�����ab@E9�7$@z7dC¡�µG��=687dS�7$@$ö,abq�q�7dI57°�,G��=6_GDa4:�7d@03
¦tBëq�@cG4k4@EabF�F�7zÎ.H�<µ<5BrmoI5H=C¿:=G4B�m¿�µG��=68GDaD:=7d@03 Qn7$9�CJq�7dH=CKH=Cc<?I5<f9�7$@jH�BÞG4`���7$m­CLÎ.H�<µ��a
qra4@c9A7d@jI#� 7dB.CA@c7d7Ì7oCLmo@c7d7d@JIfal9cmo7dBr7z7dB½F¡7$F�G4<5@A7D3�PR7dCJGD`=��7$moCJ9$� a4@A@c7oCV7$Bëm$a49V:8� 7$@A@c7dH�@
:=7K9A².B.CEa�S=7L7oCt��<5:�7JIfa¡I?<f9�CA7¿:�� G4`=��70m­CE9d3
Ût7$B�@A²°a�:=G4B�mLH=CA<5I?<f9A7d@Vmd7$9;I5<59�CA709;k47$B�7d@c7$9�q�G4Hr@t@A70abI5<59A7d@;HrB°qr@A7$�.<57dïæ:=7¿Ifa�9Amd7dB�7

7dBºijq�7dB�ÕL6¨3

8���� ��� �L�����]{���#%�����a�a��&��
F�D3jqDHC ��_a`�rtZ^WY�qbRWHe5m
w�á?ÐAá'�§á'� ÅR/."[�ç�r~b��&�"
68709ÌF�aDmo@cGD9¡9�GDBDC¡H�BàG4H=Cc<?IeCA@c7$9Ìq�@Ea�Cc<5Î.H�7°I?GD@c9cÎ.H8� <?I�9d� abkD<TC�:=7sq�@cG4k4@EabF�F�7d@0ö8GDH

q�I5Hr9z9Aq�7$mo<?��Î.H�7$F¡7$B.CÌ:�abB�9KB�GbCc@A7Ém$a49$ö87$md@A<5@c7É:=7$9Ì9Amd7dB�709K�eitXèmoGDF¡qrI?7dS�709ÉÔ�I57Éq�@c7o·
q�@cG=mo7$9c9A7dH�@µ�eitX)��G4BrmoCA<5G4B�Br7�mdG4F�F�7;H�B�q�@c7o·÷q�@AG=md7$9c9�7$H�@�PËG4HÉP;[K[LÖ­3���a4@�7oS=7dF�q�I574ö
<5I�9�HR.�C�:=7;:=7;:=70moIfab@c7d@,H�B�7e��G4<f9µH�B¡G4`=��7dCµq�G4Hr@,q�G4Hr�4G4<5@µI#� H=Cc<?I5<59A7d@�qrI?Hr9A<57dH�@E9!��G4<f9�:�abBr9
Ifa¡9cmo7$B�74ö�9cabB�9;:=7d�DG4<5@eI57K@c7$:=7d�rB�<5@ta¡mEQ�a4Î.H�7J��G4<f9d3
X�G4<fmo<8HrB°7dS=7dF�q�I57L9A<5F¡qrI?7K7dCtq�@cabCA<fÎ.H�7K:=7LI#� H=CA<5I5<59ca�Cc<?GDBs:�H°F�aDmo@cGUÏ
� ÓR�^­¥¢¥£¥³]� � �¥Ó�g�³�¤nªLÇ§ÿ # ý # ýRÊ
 
� ÓR�^­¥¢¥£¥³]� ¶ ¢/²^�lg�³�¤nªLÇný # ý # ÿ/Êv 
� ÓR�^­¥¢¥£¥³]�ÌÕn³R���¸��gO³n¤nªLÇný # ÿ # ýRÊ
 
�
�
�¦Q�
 ^�¥³R� Í Çný # ý # ýRÊ # ÿ � ý�c�Q¤«¹t�«�R� Í � �nÓ ÖÖ

��mo<¸ö�GDBs:�7o�rB�<?CVH�Br7z9�qrQ�7d@c7¿:=7¿mo7$B.CA@c7¿��7oCj:=7K@Ea�²4GDB½2Dö�7dBnI5H�<_F�7dC�Cca4B.CtH�B�7zmdG4H�I57dH�@
H�B�<?��G4@cF�7L@AGDH�k47D3
687°q�@c7o·÷q�@AG=md7$9c9�7$H�@K7$9�C�:�G4BrmlH�BÁGDH=CA<5IeÎ.H�<�I5<TC¡I?7U��mEQ�<57d@¡�eitXè7dC�Î.H�<�9d� G=mdmdH�q�7

:=7¡moG4B�9�Cc@AH�<5@c7¿H�B�7ÌI?<f9�Cc7¡:�7¿CAGDHr9jI?709V<f:=7dB.Cc<T��a4B.Cc9JÎDHr<,9AG4B.Cj:=70moIfab@c7$9ja��47$m¡¼z:�7$moIfab@c74ö

NDW



a��470m�I57dH�@ÌCA7dS.Cc7UmdG4@c@A709�q�G4Br:rabB.C$3,©èmEQraDÎDHr7É��G4<f9¡ÎDH_� <5IR@c7dB�moG4B.Cc@A7ÉHrBÁ<f:=7dB.CA<?��a4BDC�9�7
CA@cG4Hr��a4B.C;:rabBr9�Ifa¡I?<f9�Cc74ö�<5I�I57K@A7$F¡qrI5aDmo7Lqrab@;I57JCA7dS.Cc7¿Î.H�<_a¡7oCc7¿:=7o�rBr<TC03©t<5Br9A<¯(�qr<?kDF¡7$B.CÙ×¿p;70:�Û�*L9A7d@Eab<?C�CA@EabBr9���G4@cF�7j7$B (�q�<5k4F�7$BDC¨×K@ck4`�BK24ö ��ö �]ðLÛ�*­3
w�á?ÐAá'�§áfw ÅR/." é �,~4Æ#*!(,/�"
©tH=Cc@A7¿��G4BrmoCA<5G4Bs<?F�q�G4@ACca4BDCc7¿:=Hnq�@c7o·÷q�@cG�md7$9c9�7$H�@LÏrI57$9;<5BrmdI?Hr:�7$9$3 ø Hra4Br:°G4BnmoGDFÌ·

F�7dBrmd7RaJa��4GD<?@_:8� <5F�q�GD@�CEabB.CA709!mdG4I5I?70m­CA<5G4BÌ:=7RF�aDmo@cGD9$öd<5I.709�Cµ9�GDH�Qra4<TCEab`�I57R:=7eI57$9!kDab@E:=7$@
:�a4Br9VHrBº��mEQ�<57d@Kalqrab@ACJ:=7¡I57¡9cmo7$B�74ö¢q�G4H�@Jq�GDH��4GD<?@JI57$9j@A7$H=CA<5I?<f9A7d@j�'a4mo<5I57dF�7dB.CL7dB½<5B=·
moI5Hra4BDCÌI?7���mEQ�<?7$@zÎ.HrabB�:ÇG4B»7dBËaº`�709�GD<?B8ö,9Aa4Br9¿a��DG4<5@¿an@A70:=7o��B�<?@¿CAG4H�9¿I57$9¿F�aDmo@cGD9$3
PRG4F�F�7�7dBlPjöbGDBÌH=Cc<?I5<f9�7;7$B¡��i;X)IfaK9�²�B.CcabS�7E(E¼¿<5BrmdI?Hr:�7w*­ö49�Hr<?��<�:�� H�B�B�G4FÜ:=7���mEQ�<57d@
7dB.Cc@A7Lk4Hr<?I5I?7$F�7oCc9$3
��ab@¿7dS�7$F�q�I?7Dö_9A<�I?709KF�a4md@AG.9KÎDHr7�I#� G4B.C¿�47$H=C¿H=Cc<?I5<59A7d@Ì9�GDBDCz:rabBr9KHrBÇ��mEQ�<57d@q(AmoGb·

I5G4@E9d3 <?B�m9*­ö.<5I_9AHR.�CV:=7J�'ab<5@A7�Ï
� ���t­¥¢/²]ÓR�^�t­«µR¢nµ¥³§¦ � ���t­%�

7oCt�DG4Hr9eq�G4H�@c@c7d¾L7dBr9AH�<?CA7LI57$9;H=Cc<?I5<f9�7$@t9Aa4Br9;a��4GD<?@�a¡I?709;@A70:=7o��B�<?@03
w�á?ÐAá'�§á5Ä ê ¿�%$/��,"$ #&��l���¸Á÷&��
¦tB�7j7oS�CA7$Br9A<?GDBl9�q�7$md<5a4I?7V¾$ptmdH�`�7JaK7oCc7jab��G4H=Cc7VabHÉqr@A7d·¸q�@cG=mo709A9A7dH�@�Î.H�<�q�7d@cF¡7dCe:=7:=70moIfab@c7d@�H�B�7¿9AH�<?CA7K:�� G4`=��7dCc9;7$BUH=Cc<?I5<f9Aa4BDCtHrB�7K`�GDHrmoI5743rY�a¡9A²�B.Cca�S=7L7$9�CtIfa¡9AH�<5��abB.CA7�Ï
� E�¡Rµ¥³MLH�GO ° ©�N � É2� �
�
��� E��¸�]Ó

6_aº��a4I?7$H�@¿BË709�CÌ7dBË7$BDCc<?7$@$ö!7oCÌmdG4@c@A709�q�G4B�:Þa4H»B�G4FÌ`�@c7l:=7���GD<59ÌÎDHr7l9�7$@ca½moG4qr<?7$@¿I?7
moG=:=7K��i;Xç:=7d�rB�<!qrab@�CcG4Hr9;I57$9;CAG¸,D7dBr9;CA@cG4H��D7$9�7dB.Cc@A7z¼z¾o��GD@t7oCL¼z¾$7dBr:�3�6_a���ab@c<5a4`�I57
:=7¡`�GDHrmoI57�Î.H�7ÌI¸� G4B½q�7dH�CLH�CA<5I?<f9�7$@¿alI¸� <?B.CA7$@A<57dHr@J:=7�md7Ì`�I5G=m¡7$9�C�(�¾d@H*E38PR7oCACA7���ab@c<5a4`�I57
9A7d@Eaz<5Br9�CcabB�mo<57d7K:=7¿��a¡B°7$Bs7oCca4B.C�<5Brmd@A7$F¡7$B.CA7Ka�mEQra4Î.H�7L@c7$moGDq�<57L:�HsmdG=:=7L�ei;XÌ3
��ab@K7oS�a4F¡qrI?7Dö89�<�I¸� GDBÇ�4G4HrI5a4<TCJ�'ab<5@A7�H�Br7�I?<5k4B�7�:=7É9Aq�Q�7$@A709L9�7$I?GDBëI¸� abS=7ÌSë7oC¿H�B�7

I5<?kDB�7K9�7$I?GDBU¾K7$BUF�7dF�7LCc7dF�qr9;GDBUq�G4H�@c@Eab<?Ce�'a4<?@c7�Ï
� E�¡Rµ¥³MLQÿ�ý'O¦Q�
 ^�¥³R� Í Ç,E¥³§®�� # ý # ýRÊ # � Ö¦Q�
 ^�¥³R� Í Çný # ý # En³¯®��RÊ # � Ö
� ER�¸�]Ó

F�D3jqDGF znà��[hY_Aàë_Am5bR\ b]WYe5m
�tGD@AF�abI57dF�7$BDC�H�B°q�@c7o·÷q�@AG=md7$9c9�7$H�@¨709�CtabH�9A9A<�mdabq�ab`�I57J:�7L:�7oCA@cH�<5@A7L:=709R7$B.CA@c7d7$9�:=7

9caKI?<f9�CA7ÌÔû(c¼zH�B�:=7o�rBr7w*�Ö�7oC�:=7V9AH�q�q�@c<5F¡7$@R:=709¨q�ab@ACA<57$9¨:�7VmoG=:=7JaKqrab@ACA<5@R:�7jmoGDBr:=<?CA<5G4Br9
7oCEab`�I5<57$9JÔ (E¼¿<?�':=7d�+*�Öoö�F�ab<f9RmdG4F�F�7jBrG4Hr9e:=7d��<5G4Br9RqraD9A9A7d@�abHlpVa�²D·¸CA@Ea4md7d@R@ca4q�<5:�7dF�7dB.C$ö
��7;B�7tF�7t9AH�<f9�qra49¨a�Cca4@c:�7�9AH�@�md7$9µ��GDBrm­Cc<?GDBr9dö47oC8�o� ab<���H�9�Cc7t<?F�q�I57dF�7$BDCc7;I?7�(c¼Ì:=70moIfab@c7w*­ö
I57@(c¼z<5BrmoI5Hr:=7�*EöR7oClIfa»9�Hrq�q�@c7$9c9�<5G4B):=7$9UmoGDF¡F�7$BDCEab<5@A709nÔÌÙ¸åÁ353?3�å4Ù=öeÙ4Ù=ö¨moGDF¡F�7n7$B
P;[K[LÖ­3
©µ²Da4BDCLq�7dH»:=7¡CA7$F¡q�9jq�G4Hr@KI?7�moGDBr9�CA@cH�<?@c7UÔ¸Nz��G4H�@E9cÖoö.�o� a4<�:=7$md<5:=7�:�� H=CA<5I5<59A7d@¿³,I57oS

Ô��D7d@E9�<5G4BUP�Öoö��.H°Î.H�7���7LmoGDF¡F�7$Brmda4<59ea¿`�<57dB°moGDB�Brab<?CA@c743n�r� ab<¢mEQ�GD<59A<�:�G4Brmj:=7V�'a4<?@c7VHrBq�@cG4kD@ca4F¡F�7zaUqra4@�CK:=H½q�ab@E9�7$H�@$ö¢Î.H�<µq�@c7dBr:½H�B½��mEQ�<?7$@L�ei;XÜ7dBë7dB.CA@c7d7¡7oC¿Î.H�<�9AG4@AC

Nb]



H�Bs��mEQr<?7$@í(�CcF�q83 q�G��¥*E3�687¿qra4@c9A7dHr@tabq�q�7dI5I?7Ì:=G4BrmLI57¿q�@c7o·÷q�@cG=mo7$9c9A7dH�@0ö�7oCj9A<8CcG4H=Cjm4� 709�C
`�<57dBsqraD9A9A74ö�<5I8qrab@E9A7jI57L��mEQ�<57d@5(�CAF�q83 q�G��¥*­3PR7Lq�@A7d·¸qr@AG=mo709A9A7dHr@R709�CeCAGDH=CV9�<5F�q�I57dF�7dB.C;H�B�7J��G4B�m­CA<5G4B°F�ab<5B°Î.H�<8a4q�q�7dI5I?7L²�²�I?7dS¢3
PR7oCACA7V��G4BrmoCA<5G4B½Ô#mo@c7d7Vq�ab@R³,I57oSrÖ�9$� G�m$moH�q�7j:�7tCAGDH=C$3��D7V��ab<f9¨F�a4<?B.CA7$BrabB.C¨7dS=q�I?<fÎ.H�7d@RI5a
mo@c7$abCA<5G4B°:=H°��mEQ�<57d@�¬r7dSUÎ.H�<8B�GDHr9;:=G4BrB�7d@Ea�mo7oCACA7L��GDBrm­Cc<?GDB83
687LF�G=:=7LB�G4@cF�abI�Ô�<5B�<?CA<fabI ÖR:�HUq�@c7o·÷q�@cG=mo7$9c9A7dH�@Rq�7$H=CV:=7oCc7$moCA7d@V¤z7dI57dF�7$BDCE9�q�@c<?Brmd<T·

qra4H=S�ö=�4G4<fmo<�I57$9;mdGbCc7$9�kDa4HrmEQ�709e:�7$9�@c7dk4I57$9;³,I57oS½Ï
2D3�6_7$9;mdG4F�F�7dB.Cca4<?@c7$9LÏ¸(EÙ4Ù�*j7oCí(EÙ¸å�*
N�3�6_7$9�F�a4md@AG.9JÏ¥(c¼Ì:=70moIfab@c7w*
^r3�6_7$9�<5BrmoI5Hr:=709KÏ¥(E¼z<?BrmdI?H�:=7w*
h�3�6!aÌ�rBn:�� HrBU��mEQ�<?7$@KÏ�B�B; eiJ³�ðvð
¤�3�®!G4H�9�I?709tabH=Cc@A709�mEQrab@Ea4moCA7d@c7$9jÏ83
Mr3�6_7$9¨<5:=7$B.CA<?�r7dH�@E9tÏ^×$���j ¨�V®���³,�� ¨pvÛ¡Ô��DG4<5@�I57t@ca4q�q�G4@AC¨:=7V9AG4H=Cc7dBra4Brmo7VNLq�G4Hr@�I5a
:�7o�rB�<?CA<5G4BºÖ

�µG4H�@VI?7z¤�3�mo709tmEQra4@caDm­CA7$@A709�9�GDBDC;CcG4H=CJ9�<5F�q�I?7$F�7dB.CV@c7$:=<5@A<5k4709e�47d@E9;Ifa�9�GD@�Cc<?7Dör:=GDBrmLI?7
��mEQ�<57d@5(�CAF�q83 q�G��¸*­3
w�á?ÐAáfw�á'� Y_*_+,+,��/�"0"$ #&��à(,/."�~D&�êËêÁ/.�¢%0�� ���/�"
�V7���a°q�GDH�@J9AH�q�qr@A<5F�7d@JCAGDH=CLmd7¡Î.H�<�9A7zCc@AGDH��47¡abq�@c7$9�(EÙ4Ù�*lÔ#moG4F�F�7¡7dBÇP;[K[LÖoö¢<?I

�'abH�CtH�B�7LI?<5k4Br7K7dBs³!I57oSÞÏ
P
Î�Î
P � ® T � Î ®Ä��³t�w¹·µ¸²R��­¸µQ¹�¹t�«�R�§¦È® Î

687ÉmdG4F�F�7dB.Cca4<?@c7Éan:=@cG4<?CA7É709�C¡9�<5F�q�I?7$F�7dB.Czq�G4H�@z9A7É@Eabq�q�7dI57d@ÌanÎDHrG4<R9A7d@AC¿IfasI?<5k4B�7
7dBë@A7$I?<f9cabB.CjI57¡mdG=:=74ö�GDBëabHr@ca4<TCjCA@c7$9J`�<57dB½qrHëIfab<f9A9A7d@jI?7�mdGbCA7�:=@cG4<?Cj��<f:=7438�Ì� a4<?I5I57dH�@E9dö
:=H»q�G4<5B.Cz:=7É��H�7É:=7l³,I57oS�ö_<5I�709�Cz��<f:=743,6_asI5<?kDB�7�<5Br:=<fÎDHr7l:=G4B�m�:=7É@c7dF�q�Ifa4mo7$@q(cÙDÙ�*
7oC�B8� <?F�q�G4@ACA7KÎ.H�7dI�mEQra4@caDm­Cc7d@c7VÎ.H�<89�Hr<TC0ö���Hr9AÎ.H8� abH°mEQrab@Ea4moCA7$@A7V:�7JBrG4H��D7dI5I?7jI?<5k4B�7¡�{:�B8�
qra4@t:=HU@c<57dB83
�µG4H�@¡I?7�(cÙ¥åÞ353?3Tå4Ù�*Eö!<?I�9�H].¡C�:=7UCA@cG4H��D7d@¿I57$9ÌG4H��D7d@ACAH�@c7$9[(cÙ¥å�*�7oC�:=7lF�7oCACA@c7l7$B

a4moCA<5G4BÁ:�HÚmoG=:=7°Î.H�<�I?<?C¡I¸� 7dB.CA@c7d7z��Hr9AÎ.H8� aÞmo7UÎ.H�7°Ifan��7d@cF�7oCcH�@A7°9�GD<TC¡CA@cG4Hr�47½Ôû(«å4Ù�*�Ö­3®!G4Hr9eI57$9�mEQrab@Ea4moCA7$@A709�I5Hr9;a��470mtIfaz��GDBrm­Cc<?GDBl<5B�q�H=C�Ô#Ö�:=7K³,I57oSlB�7L9A7d@cG4B.Ceq�a49RCA@EabBr9AF�<59
�47$@c9eIfa�9�GD@�Cc<?7Dö�:=G4BrmJ<5I8²la�`�7$9AG4<5B°:�7K@A<57dBU�'ab<5@A7K:=7KqrI?Hr9$3
w�á?ÐAáfw�áfw ÅR/."[�ç�r~b��&�"
©çmEQraDÎDHr7j��GD<59VÎDH_� H�B (E¼Ì:=7$mdI5a4@A7�*J7$9�C;CA@cG4Hr�474ö=I57Kq�@c7o·÷q�@cG�md7$9c9�7$H�@�qra49c9A7J7$BsF¡G=:=7

9�Ccab@ACKmoG4B�:=<TCc<?GDB}(A:=70moI *�a��470m¿IfasmoG4F�F�abB�:=7�´R eÕJ���Z:=7¡¬r7oS�38®!G4H=Cc7$9LI57$9L@c7dk4I57$9LÎ.H�<
abqrqrab@ACA<57dB�Br7dB.C�a�md7oC�Cc7K9�CEab@AC�mdG4Br:=<?CA<5G4BsmoGDF�F¡7$Brmo7$B.C;a��D7$m�(cBt:=70moI ð�*Eö�qra4@�7oS=7dF�q�I574ö
IfaÌ@c7dkDI?7LÎ.H�<_9AH�q�q�@c<5F¡7LI57$9;709�q�a4mo709e7oCtI57$9eCca4`r9;709�CKÏÇ¥ÓR�^­¥¢nÊW� T � � ® Î ®È��£¥�ñ²��sV
 c�Q�]��¦��^£^­¸�^¦ñ® Î
 �Br9AH�<?CA7L<5I�²la¡I5aÌ@A7$k4I57JÎ.H�<¢Cc@AGDH��47JI57JmdGbCA7Lk.abHrmEQ�7L:=7LIfaÌ:=70moIfab@Ea�Cc<?GDB8ö.:�G4BrmJI¸� <f:=7dB.Cc<T·
�r7$H�@tÎ.H�7KI#� G4Bsmo@c7d7Dö�:=7$9�709�q�a4mo709�7oC;I57¿9�<5k4B�7L7$kDabI^(9Øg*ÌÏÇ¥ÓR�^­¥¢nÊ Í ´Qü
� É °t´ Ñ ´+�
� Ö � T � � ®)P+g�P Í Î ®È£^­/�t�«µ«�·­¸µnÓR�u® Î Ö

Nbv



687;mdG�:�7�:8� aDm­CA<5G4B¡q�G4H�@�md7oC�Cc7;@A7$k4I57emdG4F�q�G4@ACA7eCA@cG4<f9µqrab@ACA<57$9$3��z� ab`�G4@E:Ì<?I=�'a4H=C�7oS�Cc@ca4<?@c7
:=H°²�²DCc7oS�C;I#� <f:=7dB.CA<?�r7$H�@$3�PR7JCc7oS�CA7L7$9�C;kDa4@c:=7L:�a4Br9eH�B�7L��ab@c<5a4`�I?7Jk4I5G4`�abI5743� �Br9AH�<?CA74ör<?I�'abH�C�CA@cG4H��D7d@�I57jmdGbCc7V:=@cG4<?CR:=7tIfa¿:=70moIfab@Ea�CA<5G4B_3b�µG4H�@¨�'ab<5@A7Vmd7dIfa�öbGDBÉI5<TC¨I57$9emEQra4@caDm­CA7$@A709
:�� 7dB.CA@c7d7z7dBºH=Cc<?I5<f9Aa4BDCJI5aÉ��G4BrmoCA<5G4Bn<5B�q�H=C�Ô#ÖJ:=7¡³!I57oS�3¢©\mEQraDÎ.H�7K��G4<f9JÎDHr7¿I#� G4BºCA@cG4H��D7
H�B�7�aDmdmoGDI5aD:=7Ù(¥×B*ÌG4BÞabH�kDF�7dB.CA7¡H�BÇmoG4F�q=Cc7dH�@0ö�7oC¿Î.Hra4Br:ºGDB½Cc@AGDH��47¡H�B�7�a4m$moGDI5aD:=7
��7d@cF�abB.CA7�(¥Û�*­ö.G4Bs:=7$md@A7$F¡7$B.CA7JI?7LmoGDF¡q�CA7dHr@$3 ø Hra4Br:ÉI57KmoGDF¡q�CA7dHr@�a4@A@c<5�47Va��ÌG4HUÎ.H�7
I¸� GDBnI?<f9�7zH�Bnq�GD<?B.CA·¸��<5@AkDH�I?7q(íÚ *Eö�G4Bn9cab<?CjÎ.H8� GDBn7$9�Cjab@c@c<?�D7LaÉI5a���Bº:=7zIfaÉ:=70moIfab@Ea�CA<5G4B_3
®!G4Hr9�I57$9RmEQrab@Ea4moCA7$@A709!I5Hr9Ra��47$m�<5B�q�H�CR9�GDB.CRmoGDBrmdabCA7dBr7$9�:�a4Br9�H�Br7VmEQrab<5B�7�Cc7dF�q�GD@ca4<?@c743
 �Br9AH�<?CA7U�.<57dB.CzIfa°CA@cG4<f9A<?7$F¡7�q�ab@ACA<574ö!Î.H�<emoGDBr9�<f9�CA7Éan@c7o·�9Am$abB�Br7d@¿mo7dC�Cc7lmEQrab<5B�7D3A��� 7dS.·
q�I5<5Î.H�7$@ca4<�mo7dC�CA7lqrab@ACA<57�q�I?H�9¿`raD9dö�q�G4H�@Ì:=7$9K@Eab<f9AG4Br9KÎ.H�7��DG4Hr9KmdG4F�q�@c7dBr:=@c7d¾�qra4@KI5a
9AH�<TCc743�¦tBr7z��GD<59Jmo70mo<!�'ab<?C$ö¢I#� <f:=7dB.CA<?�r7$H�@L7oCK9AaUmEQrab<5B�7ÌmdG4@c@A709�q�G4B�:�abB.CA7¿9AG4B.CLa���G4H�CA7Ìa
H�B�7KI5<f9�Cc7LmEQ�ab<5B�7d7D3ø HrabB�:�³!I57oS�B8� 7$9�CRqraD9�7$BÉ9�CEab@ACRmoGDBr:=<?CA<5G4B�(A:=7$mdI *­öb7oC�Î.H8� <5I�Cc@AGDH��47VH�B�<5:�7dB.CA<?�r7dHr@$ö
<5I��'abH=C¿@c7dk.ab@E:=7d@L:�a4Br9Kmo7dC�CA7�I5<f9�Cc7�9A<�I¸� <f:=7$BDCc<T��7dH�@¿²½7$9�C$3!Y¢� <5I�²º7$9�C$ö_G4BÞI?7�@c7dF�q�Ifa4md7
qra4@j9calmEQra4<?B�7¡moGD@A@c7$9Aq�GDBr:�a4BDCc74ör9A<5B�G4B8ö�G4B½@A7$7$mo@c<f9Vmo7dCj<f:=7dB.Cc<T�r7$H�@J�47d@E9tIfal9AG4@ACA<57Ì:�Hq�@c7o·÷q�@cG�md7$9c9�7$H�@0örI57Ìqra4@c9A7dHr@J9$� G=m$moH�q�7d@Eal:=7�9ca��4GD<?@J9�<�mb� 7$9�CLH�Bë<f:=7$BDCc<T��7dH�@L��abI5<5:�7ÌGDH
B�GDBÞÔ#mb� 7$9�CVa¡:�<?@c7K9d� <?I!abq�qra4@�Cc<?7$B.C;a4HUIfabBrkDabkD7j��i;XLÖ­3
¦tB»q�@cG4`rI?7$F¡7É9AH�@c��<?7$BDC¿:=GDBrm�9A<¨G4BÇ�D7dH=C¿H=Cc<?I5<f9�7$@¿H�B»F�a4md@AGn:�a4Br9KIfan:=7o�rBr<TCc<?GDB

:�� H�BnabH=Cc@A7LF�a4md@AG�3��µa4@;7oS=7dF�q�I57�Ï
� ÓR�^­¥¢¥£¥³]�^�
 t�Q�]�lgO³n¤nªLÇ§ÿ # ÿ # ÿ/Ê
 
� ÓR�^­¥¢¥£¥³]�ÌÕn³R£¥�2��ýlgl�
 c�Q�]��®Èý � �Ý 

Pj� 7$9�Czq�GDH�@Ìmd7dIfaºÎ.H�7ÉI¸� GDBË:=G4<?CÌ@c7o·�9cmdabBrB�7d@KI57lmoG4CA7l:�@AGD<TC03µijBË:=GD<TC�:=G4Brml9�GD@�Cc<?@z:�H
F�G=:=7�(A:=70moI *E30 �C�<?I.�'a4H=Cµa4Hr9c9�<.<?B�:=<5Î.H�7$@,aJ³,I?7dSzÎ.H�7¨I¸� GDBÌ9cmda4B�B�7¨qrI?Hr9,I57¨��mEQ�<?7$@!F�a4<59!I5a
mEQra4<?B�7D3=�µG4H�@tmd7dIfa�G4Bs9Aa4H��47$kDab@E:=7JI?7K`rH=>�7$@VmoGDH�@EabB.CR§j§)¼jPe¦jptp; ¨�j®¨¼t´e¦j³µ³! RpKö
7oC8GDBKmo@c7d7�H�B¿a4H=CA@c7µ`�H=>¢7d@!a��D7$mµmo7dC�Cc7¨mEQrab<5B�7µ7dBKH�CA<5I?<f9Aa4B.C8I5ae��GDBrm­Cc<?GDBJ²�²t¼t9cmdabBa¼t9�Cc@A<5B�kr3PR7oCACA7J��G4B�m­CA<5G4BUB�G4H�9�@A7$B.�DG�²47tHrBUq�G4<5B.CA7dHr@�:�7J`rH=>�7$@t³,I?7dS¢ö�Î.H�<¢709�C;qraD9A9A7JaÌIfa¿��GDBrm­·
CA<5G4BÊ²�²t¼t9Aï;<TCEmEQ�¼�CAG¯¼;`�H=>¢7d@03µ6¨� a4BrabI5²=9�7nI57oS=<fmda4I?7ºa4H�@caÞI5<?7$HÊF�ab<5BDCc7dBra4B.CU9�Hr@lmo7dC�CA7
mEQra4<?B�7Dö=F�ab<f9;<?I8�'abH=CVmEQra4B�k47$@;:=7¿9�CEab@ACtmoG4B�:=<TCc<?GDB83�ijBsqraD9A9A7K:=G4BrmLa�Ifa�9�CEab@ACVmoG4B�:=<T·
CA<5G4B%(�F�aDmo@cG/*Ja��D7$mjI5aÌ��GDBrm­Cc<?GDBs´e RÕJ���z3
�ja4Br9zmd7lF�G=:=74ö!G4B»q�@c7dB�:ÞCAG4H�9¿I57$9¿<f:=7$BDCc<T��7dH�@E9¿7dCÌG4B»@c7dk.ab@E:=7�9d� <5I59Ì9�GDBDC¡:�abBr9

Ifa½I5<59�CA7smEQra4<?B�7$7°:8� <f:=7dB.Cc<T�r7$H�@E9d3�Y�<�G4Hr<;G4BÁF�7dC¡IfaëmEQ�ab<5B�7U70Î.H�<?��a4I?7$BDCc7°:rabBr9¡B�G4CA@c7
mEQra4<?B�7ÉCA7dF�q�G4@Eab<5@A7Dö!9A<?BrG4BËGDBËmoG4qr<?7UI#� <5:�7dB.CA<?�r7dHr@zCc7dI�ÎDHr7dI�:�abBr9ÌIfa½mEQra4<?B�7ÉCA7dF�q�Gb·
@Eab<5@A7D3�®!G4H�CVmo7KÎ.H�<8B8� 7$9�C;qra49�H�Bs<f:=7dB.Cc<T�r7$H�@t709�CtmoGDq�<57d@t:=<5@A70m­Cc7dF�7dB.Ct:�abB�9;I5a�mEQra4<?Br7
CA7$F�q�GD@ca4<?@c743�68G4@E9cÎDHr7z³,I?7dS½ab@c@A<5�47zalI5aÉ�rBë:�7zIfaUmEQra4<?Br74ö�G4Bº7d>¢aDmo7zI57¡`�H=>¢7d@0ö�7dCjGDB
@c7dqraD9A9A7Ìa4H½��mEQr<?7$@K7dBÞH=CA<5I?<f9cabB.CK².²t¼t9Aï;<TCEmEQ�¼�CAG¯¼;`�H=>¢7d@Ka��470m¿I57�`�H=>¢7d@¿Î.H8� G4BÇa���ab<?C
9cabH���kDa4@c:�7d@03�Pj� 709�CLaÉmo7dCj7dB�:=@AGD<TCJI5alÎDHr7zI¸� <f:=7dB.Cc<T�r7$H�@J7oCJ9caÉmEQra4<?Br7zmoGD@A@c7$9Aq�GDBr:�a4BDCc7
9AG4B.C¿F�<59Ì:�abBr9¿I5anI5<f9�Cc7lmEQrab<5B�7$743,ijB»@c7dqraD9A9A7�7dBr9AH�<?CA7É7$B»F�G�:�7ÉB�G4@cF�abI�7$BÇ�'ab<f9Aa4B.C
´e RÕJ���zÔ'���t��®���©j6!Ö­3
w�á?ÐAáfw�á5Ä ÅR/." é �,~4Æ#*!(,/�"ø HrabB�:LG4BLCA@cG4Hr�47A(E¼z<?BrmdI?H�:=7w*�G4BKq�a49c9�7�7$B¿9�CEab@AC!moGDBr:=<?CA<5G4Bq(�<?B�moI *E30�ja4Br9!md7�F�G=:=74ö
<5I8B8� ²la�ÎDHr7¿:=7dH=SU@A7$k4I57$9LÏÇ^���t­¥¢nÊW� T � � ® T P Î ®Ä��³t��¹�¦Q�^£]­¸�^¦Ä£¸�]Ó�¡§��³§¦/�b�¥²^µ¸�]�u® ÎÇ^���t­¥¢nÊW��� T � T � � � Î T P Í Î ®ñ£^­Q�t�«µ¸�·­¸µ¥ÓR�u® Î Ö

^4�



6_asqr@A7$F¡<57d@c7�F�abB�kD7�I?709¿709�qraDmo709L7oCzIfanq�@c7dF�<57d@c7�k4H�<5I?I57dF�7dC$ö!m$ab@¿GDB»9Aa4<TCÌÎ.H�7lB�G4Hr9
a��4GDBr9RH�B�7¿mEQra4<?B�7K:=7KIfaÌ��G4@cF�7

� ���t­¥¢/²]ÓR�^�]¡¯�¸¢n� � ���t­%�
6_aÌ:=7dH�S�<57dF�7Jq�@c7dBr:U:=7$9�mEQra4@caDm­CA7$@A709¨a4H=CA@c7$9eÎ.H�7J:�7$9e7$9Aqra4md7$9¨7oC;I?7LmEQra4@caDm­CA7$@A7VB�G4H=·�47$I?I57�I5<?kDB�7�:�BòÔtI5anq�ab@ACA<57Àò�;�:�C�:�B]ó�[LÖoö_7dBË9ca4mEQ�abB.CzÎ.H8� <5I¨²ÇanH�Br7Ék4H�<5I5I?7$F¡7$B.CÌasI5a
�rBæÔJI5aëqrab@ACA<57ºÙ�:�*nÖ­3�687°B�GDFã:=HÚ��mEQ�<57d@�7$9�CÉaëmd7UF�G4F�7$BDC�Ifaë:rabBr9�²�².CA7dS.C03¨ijB
9cabH��D7dkDa4@c:�7l:=G4B�mUI57°§V§Ý¼jPe¦Vptp; R�V®¨¼t´�¦V³µ³, ¨p :�a4Br9�H�B�7nq�<5I574ö�7oC�GDBàmd@A7$7°HrB
B�GDH��470abH�`�H=>¢7d@ea��47$m�²�²t¼tmo@c7$abCA7¥¼;`�H=>¢7d@0ö�7dBÉI5H�<�:�G4B�Bra4B.C¨7dB�qra4@ca4F�7oCA@c7;I57tq�GD<?B.Cc7dH�@
:=HU��mEQ�<57d@tÎ.H�7LI¸� GDBUGDH���@A7La��470mt��GDq�7$B83�PR7oCACA7L��GDBrm­Cc<?GDB°md@A7$7jH�Bs`�H�>�7$@t³!I57oS�örÎ.H�<�709�C
qraD9A9A7jaz².²t¼t9Aï;<TCEmEQ�¼�CAG¯¼;`�H=>¢7d@034 �B�9�H�<?CA7LGDBl<5Br:=<fÎDHr7JÎ.H8� G4BU�47dH�Ce@c7dqraD9A9A7d@R7dBUF¡G=:=7
B�GD@AF�abI�Ï�´e RÕJ���zÔ'���t��®���©V6,Ö­34©àqra4@�Cc<?@µ:=7;mo7eF�G4F�7dB.C0ö0I57�q�@c7o·÷q�@AG=md7$9c9�7$H�@�CA@Ea���ab<5I=9�H�@
mo7���mEQ�<?7$@$öb:�G4Brm�I57;qrab@EmoGDH�@E9_7dCRa���GDH=CA7;aLIfajI5<f9�Cc7tmEQrab<5B�7d7�I57$9�F�aDmo@cGD9µÎ.H8� <5Ir@c7dB�moG4B.Cc@A7D3ø HrabB�:º<5I�ab@c@A<5�47¡abHÇmEQrab@Ea4moCA7d@c7z:=7¡�rBÇ:=7¡��mEQ�<57d@[B�B; eiJ³�ðvðKö�<?I�@c7dk.ab@E:=7Ì9A<µI5a
q�<5I?7s:=7U`�H=>¢7d@E9Ì709�C¡��<5:=7D3�Y�<;mb� 7$9�CÌI57°m$a49$ö,m4� 709�C�ÎDHr7°9AG4B»Cc@ca���a4<?IR7$9�CÌ�rBr<#ö�:=GDBrmÉGDB
9AG4@ACJ:=7�IfaÉ��GDBrm­Cc<?GDB½²�²�I?7dS¢38Y�<5B�GDB8ö�G4Bë7o>�a4mo7¡I57Ì`�H�>�7$@K7dBëmdG4H�@E9$ö�7dCJGDB½q�G4qÞI5aUq�<5I?7
q�G4H�@;@c7$mdH�q�7$@A7$@RI57¿:=7$@AB�<57d@e��mEQr<?7$@�9AH�@;I57$Î.H�7$I�G4BUCA@Ea���a4<?I5Ifab<?C$3rPR7L`�H=>¢7d@;7$9�C;@A7$F�<59�7$B
q�GD9A<TCc<?GDB½a��470mL².²t¼t9Aï;<TCEmEQ�¼�CAG¯¼;`�H=>¢7d@0ör7dCjI57zq�@c7o·÷q�@cG�md7$9c9�7$H�@VmdG4B.CA<5B�H�7z:�� G4Hº<5I�a���ab<?Cab@c@c7oCA7L9AH�@tmo7J��mEQ�<57d@03
 �Bº9AG4@ACcabB.C;:=7L²�².I57oS�ö�GDBU7d>¢aDmo7LIfaÌI5<f9�Cc7¿mEQrab<5B�7d7Dö=7oCtGDB°9AG4@ACt:=Hsq�@AGDk4@EabF�F�743

w�á?ÐAáfw�á?Ð Åqô?/n¿�%$/��,"$ #&��l���¸Á÷&��ø HrabB�:ÇG4BÇCA@cG4Hr�47�(E¼¿¾d��G4@H*Eö_G4BÇqra49c9A7É7dBË9�Cca4@�CzmdG4Br:=<?CA<5G4B�(�¾o��GD@Y*Éa��470m�´R eÕJ���¿3
 �Br9AH�<?CA7K<5I8B8� ²la�Î.H�7JCA@cG4<f9�@A7$k4I57$9JÏ
6_a¡q�@c7dF�<57d@c7jCc@AGDH��47JI57q(�B�*�Ô�B�GDFz`�@c7K:�� <TCc7d@Ea�CA<5G4B�9;:=7LI5a�mdG4q�<570ÖjÏÇ,E�¡Rµ¥³]Ê%�WL��2� Í ´ É °
� Õ ��� Ö �,�GO_� Í Î ®È£^­/�t�«µ«�·­¸µnÓR�u® Î Ö

©Àmo7dC�CA7�@c7dkDI?7¡G4BÞa49c9�G=mo<57�:=HÞmdG=:=7�ÎDHr<�q�@A7$Br:ºIfas9�Cc@A<5B�ksÎ.H�<�moGD@A@c7$9Aq�GDBr:ºaUI#� 7dB.Cc<?7$@$ö
7oC�Î.H�<RIfaºmdG4B��47$@�Cc<�7dBËHrBË<?B.C�a��47$m�Ifan��GDBrm­Cc<?GDBËa�CcG4<¸3�PR7dCÌ<5BDC¡7$9�CzkDa4@c:�7l:�abB�9¿H�B�7
��ab@c<5a4`�I57jkDI?GD`rabI57g(�I5G�G4q�*­3
6_a�:=7$H=S=<?7$F¡7Kqr@A7$Br:ÉCcG4H=CtI57LCA7dS�CA7K7oC;I57KF�7oCV:�a4Br9�H�B�7¿9�CA@c<?Brk°ÏÇ,E�¡Rµ¥³]Ê � Í ¦/�n³§­¸£¥�$L�E¯¦/��³ # �����R�¸±��RO�  Ö

 �B=��B8ö�I5a¿CA@cG4<f9�<57dF�7V@c7dkDI?7j7$9�Cemd7dI5I?7JÎDHr<¢9$� G�m$moq�Hr7j:=7j��7d@cF�7d@eI?7j`�I?G=mj7oC�:=7jI57J@A70moG4qr<?7$@
B°��G4<f9LÏÇ,E�¡Rµ¥³]Ê � ER�¸�RÓ Í Î ®È£^­/�t�«µ«�·­¸µnÓR�u® Î Ö
©Ëmd7oC�Cc7¨@c7dkDI?7�GDBza49c9�G=md<?7�:=H¿mdG=:=7¨Î.H�<.��at@A70moG4qr<?7$@8BL��G4<f9_Ifat9�CA@c<?Brk;¾$9�CA@!:rabBr9_H�BK��mEQ�<57d@
CA7$F�q�GD@ca4<?@c7
(�¾d��G4@03 CcF¡qR*E38©ZmEQraDÎ.H�7�<TCc7d@Ea�Cc<?GDB8ö�G4BÇ@c7$mEQ�7$@cmEQ�7�mEQraDÎDHr7¡G=m$moH�@c@A7$Brmo7�:=7(�¾d@H*K7dCjGDBºI5aÉ@A7$F¡qrI5aDmo7zq�ab@VI¸� <?Br:�7oSº:=7z`�G4H�moI574ö�q�GDH�@JÎ.H�7zCAGDHr9VI57$9�(�¾d@H*K9AG4<57dB.Cj`r<?7$B
<5Br9�CEabBrmd<?709d3D¦tB�7;��GD<59¨mo7$md<��'a4<TC0ö4G4B�@c7dF�7oCe:�abBr9�I?7;Cc7oS�CR:�� 7dB.Cc@A7$7;I5aKmEQra4<?Br75(L¼z<5BrmoI5Hr:=7(�¾o��G4@03 CAF�q�*Ý*�a��D7$m¡I5an��G4BrmoCA<5G4BÞ¬r7oSÇH�B�qrH=C$3! �B»�'ab<f9cabB.Czmo70mo<¸ö8I?7lq�@A7d·¸qr@AG=mo709A9A7dHr@J<5@Ea
I5<?@c7LI?7L��mEQr<?7$@eqr@AGDq�@A7$F�7dF�7dB.C;7dBs@c7dF�q�Ifa4mda4B.CeI57$9�F�a4md@AG.9d3

^�2



ú û¶üæý±þ�ÿ���� �

� � �;��� ñ ��


x ��� ���
�Ô���a#
�B�
¦tB�7Á@ca4q�<5:�7Ça4BrabI5²=9�7»:=7ÁI5a)qra4@ca4I?I57dI5<f9AabCA<5G4B�:�7$9ºa4I?kDG4@c<TCcQ�F�7$9nÎ.H�7»I¸� GDB¯H�CA<5I?<f9�7

F�G4B.CA@c7tÎ.H�7tB�GDHr9¨a��DG4Br9�`�709�GD<?BÉÎ.H�7tI57V9A7d@c�47$H�@�CA@EabB�9�F�7oCACA7Va4HÉmoI5<?7$B.C¨H�B�7JmoG4I5I57$m­Cc<?GDB
:=7���abI57dH�@ÉÔ'H�BÇ@ca�²DG4B8ö�H�B�7�q�<?S=7dI¨:rabBr9JI57Émda49L:=HÇ@Ea�².CA@Ea4mo<5B�k�Ö;7oC¿Î.H�7�I57ÉmoI5<?7$BDC¿:=GD<TC
@c7dB��4G�²D7d@LH�B»7dB�9�7$Fz`�I57l:=7É@c�$9AH�I?CcabCc9ÉÔ'H�B�7UmdG4H�I57dHr@z:�abB�9KI?7°mdaD9¿:=H»@Ea�²DCc@caDmo<5B�krö�HrB
¬rG4C�Cca4B.C;:rabBr9�I57¿mdaD9;:=7LI5a�@Ea4:=<5GD9A<?CA�0Öo3ijBUa4<?F�7d@Eab<?CR7$B°mdG4Br9A�$Î.H�7$Brmo7jq�GDH��4GD<?@�:=7$F�a4Br:=7$@ea4HU9A7d@c�47dHr@Ùö­qr@A�09�7$BDCc7VB�GDHr9eI?7
@c�$9AH�ITCEa�C�:=H�mdabIfmoHrI�9AH�@�md7$9,��abI57dH�@E9�öb3$�µGDH�@�H�B�7�H=Cc<?I5<59ca�Cc<?GDBzIfaJq�I?H�9µ<?B.CAHr<TCc<?�D7Rq�GD9c9�<5`�I574ö
mo7$I5a�:=7$��@ca4<TC;F�SdF�7¨SoCc@A7KIfa�9�7$H�I?7J��GDBrm­Cc<?GDB°qrH�`�I5<5Î.H�7¿:=Hs9A7d@c�47dHr@$3
�VHÇmc�4CA��:=HÞmoI5<?7$BDC0ö�I5aUF�7d<5I?I57dHr@A7�<f:=�d7�abq�q�ab@Eab<?C[SoCc@A7�:=7¡I5H�<�:=G4BrB�7d@LIfaÉ��GDBrm­Cc<?GDB

:=7Kmda4I5mdH�I¸ö�7oCtÎ.H8� <?I8IfabB�mo7LI?Hr<8F�SdF�7¿mo7dC�CA7L��GDBrm­Cc<?GDB°9AH�@;I57$9t:�G4B�B��$7$9;Î.H8� <?I_@A7+�oG4<?C$3
�V7;qrI?Hr9$öbB�GDHr9µB8� a���<?GDBr9µqra49µ7$BrmoGD@A7e<5F¡qrI?�$F¡7$B.CA�tB�<=I57;@Ea�²LCA@Ea4mo<5B�kLB�<�IfaJ@caD:=<5GD9A<TCc�

I5G4@E9AÎ.H�7¿BrG4Hr9ja��4G4B�9VmoG=:=7¡mo7dC�CA7ÌI?<5`�@Eab<5@A<574ö�7dBëmoG4B�9��0ÎDHr7dBrmd7¿<?IµabHr@ca4<TCJ7oCA7zCA@c¥$9JabFÌ`�<T·
CA<57dH�S�:�7j:=@c7$9c9�7$@�H�B�7jI?<f9�CA7V7dS=QrabHr9�CA<5�47j:=7$9R��abI57dH�@E9¨Î.H�7tBrG4Hr9eabH�@cG4B�9 ç Cc@ca4Br9�F�7dC�CA@c743�tG4CA@c7�I?<5`�@Eab<5@A<57;:=7d��ab<?C¨:=GDBrm�SoCA@c7tmda4qrab`rI?7;:=7�Cc@ca4Br9�F�7dC�CA@c7;9�Hr@�I?7;@c�$9A7$a4H¡:=709�qraDÎDHr7oCc9
:=7V:�G4B�B��$7$9R:=7;Cca4<?I5I57jÎ.H�7dIfmoGDBrÎ.H�7$9$ö4md7dI5I?7d·÷md<r�oCEabB.CR:=7VC�²�q�7VÎ.H�7$I5mdG4BrÎ.H�7D3�ijB�q�G4H�@c@Eab<?C
ab<5Br9A<#ö¢9A<,GDB½I57Ì:=�09�<5@Eab<?C$ö�CA@EabBr9AF�7oCACA@c7zH�Bë<?B.CL7oCK:=7dH=Sn¬�GDa�CLabHÞmoI5<?7$BDC0ö�mo7dI5H�<?·÷md<µB�G4Hr9
@c7dB��47$@A@Eab<?CRqra4@;7oS=7dF�q�I57K^Ì¬rGDabC$3

x �98 �?���
|������A|¨�A��#��Â���"|
'c��#v� �w�A;�!$���
U�DGF�DHC kfZ]l5\�m[WH`n\ b]WYe5m
6_a�:=709Amd@A<5q=Cc<?GDBs:�7¿B�GbCc@A7K`�7$9AG4<5BnF�7oCV7$Bs�d��<5:�7dBrmd7zÎ.H�7KI5aÉB��$md7$9c9�<?CA�¿:�� abHsF�G4<5Br9

:=7$H=SlG4`���7oCc9LÏrH�BsG4`=��7dCV9�7$@A�D7dH�@e7oCtH�BsGD`=��7oCtmoI5<57dB.C$3
PR7dq�7dBr:rabB.C$ö�9�7$@A�D7dH�@�7dCRmoI5<57dB.Cea4H�@AGDB.C�CAG4H�9¨:=7$H=S ç H�CA<5I?<f9�7$@R:=7jB�G4FÌ`�@c7dHr9A7$9,��GDBrm­·

CA<5G4B�9µCA@c¥$9�9A<5F¡<5Ifab<5@A709;ÏbG4Hr�.@c<5@�H�B�7V9AG=m9,47oCACA7Döb7dB��4G�²D7d@oÙ�@c7$md7d�4GD<?@!:=7$9�:�G4B�B��$7$9�:�7$9c9�Hr9$353?3
�Ì� G� LH�@Ak.a��47TÚDI5aÌB��0mo7$9c9A<TCc7J:=7Kmd@A�$7d@�H�B°G4`=��7dC�9AG=m9,47oC0ö=9�7Jq�Ifa��da4B.C�mdG4F�F�7JHrB�7L<?B.CA7$@�·�'a4md7KabH=SU9AG=m9,47dCc9�´;Y=�z3

^DN



U�DGF�DGF V�_L�qZ^WimqrcWY�v_uog_a`N�q\ b�bR_�Z^mq`
©;�rBà:=7lq�G4Hr�4G4<5@KCc@ca4Br9�F�7dC�CA@c7ÉH�BÁB�G4FÌ`�@A7UÎDHr7dIfmoG4B�ÎDHr7l:=7U:�G4B�B��$7$9¡:�� H�B»C�²�q�7

Î.H�7dIfmoGDBrÎ.H�74ö.B�GDHr9�:=7d�DG4Br9�9Aq��0mo<?�r�jI57LF�G�:�¥dI57J:=709�:=G4B�Br�d7$9RCc@ca4Br9�F�<f9�709¨I5G4@E9�:=7JI#� <?Br<T·
CA<fabI5<f9AabCA<5G4B½:=HÇmoI5<57dB.CJ7dCL:�HÞ9A7d@c�47$H�@$3��µG4H�@Lmo7$I5arö�BrG4Hr9La��4GDBr9tF�<f9J7dB½qrI5aDmo7¡H�B½qrabC�·
CA7$@AB�9�H�@UI?7ëF�G�:�¥dI57ë:=7ëq�@A<5B.C��ÉÏeH�B�7ÞmEQraQP B�7½:=7Þmda4@caDm­CA¥$@A7º:�HòC�²�q�7Èö9@.B�C�²�q�7D2¸ð
@.B�C�²�q�7�NRð�öeG¸ï�B�C�²�q�7¸ð)q�7dH=C�SoCA@c7VB_� <5F�q�GD@�Cc7tI?70Î.H�7dI¢:=7$9�C�²�q�709R:=7V`ra49A7zÔ�<5B.C$ö.¬rG.a�C$ö
mEQra4@$ö4:�G4H�`�I574ö�9�CA@c<?B�k�3?353OÖ­3�PR7VqrabC�CA7$@AB�709�C�moGDF¡q�a�CA<5`�I57ja��D7$m�I57$9emEQrab<5B�7$9R:=7t��GD@AF�abCcabkD7
H=Cc<?I5<59A�d7Lqra4@�q�@A<5B.C��,7oCV9cmdabB���3.�µGDH�@tmEQra4Î.H�7JG4`���7oC$ö=<5I�7oS=<f9�Cc7LH�BUq�a�C�Cc7d@cB°:�7J@c�$md7dq=Cc<?GDB
7oC�H�Bà:�� �$F�<59c9�<5G4B_ö,m$ab@¡@A<57dBËB_� GD`�I?<5k47UI?7smoI5<57dB.C ç @A7$B��4G�²47$@z:=709¡:�G4B�B��$7$9¡:=HÁF�S$F¡7
C�²�q�7KÎ.H�7¿md7dI5I?709�7dB��4G�²D�d7$9Rqra4@;I?7¿9A7d@c�47$H�@$3
U�DGF�DGU V�\ëmq_�lTe�rcWY\ b]WYe5m
©_��a4BDCt:=7jCA@EabB�9�F�7oCACA@c7jI57$9�:=GDB�B��$7$9$ö.I57L9�7$@A�D7dH�@�:=G4<?Ct9d� a49c9AH�@A7$@R:=HUC�²�q�7L:=709;:=G4B=·

B��$7$9¿Î.H8� <?Ie��as�$mEQra4B�k47$@za��470m¡I?709zmoI5<57dB.Cc9$3!©ZIfaºmdG4B�B�70m­Cc<?GDBÇ:8� H�BÚmoI5<?7$BDC0ö_I57l9A7d@c�47dHr@
:=�$`�H=CA7Ì:=G4BrmLHrB�7�ö­Br�dk4G=md<5abCA<5G4BAözÏr<5I!:=7$F�abBr:=7¿a4HºmoI5<?7$B.CV9�709t:=<?>�7$@A7$BDCE9tqrabC�Cc7d@cBr9;7oC
�4�$@A<?�r7ÉÎ.H8� <?If9zmdG4BrmdG4@E:=7dB.Cza��D7$m�I57$9z9A<57dBr9$3!6_G4@E9¿:=7Umd7oCACA7lBr�dk4G=md<5abCA<5G4B8ö8BrG4Hr9ÌmoG4F�q=·CAGDBr9K<5BrmoI5H�@c7�I?709¿@c�$9AH�I?Cca�CE9¿:�� H�B�7��$��a4I?H�a�CA<5G4B»:=709¿q�7d@A��G4@cF�abBrmd7$9K:=HËmdI?<57dB.C$ö,a��rB»:=7
q�7d@cF¡7dC�Cc@A7KabHn9A7d@c�47$H�@;:=7K@A�$qrab@ACA<5@;9�709tmda4I5mdH�If9�7dB°��G4BrmoCA<5G4Bs:=7KIfa��.<?CA709A9A7K:=7¿mEQraDÎDHr7
moI5<57dB.C$ö=F�ab<f9tmd7oC�Cc7Lqrab@ACA<57LB8� a�q�a49�7dB�moG4@c7J�oCA�¿mdG=:=�d7
U�DGF�D3j V�_·`¥_aZRÃ5_adqZ
�tGDHr9¿�DG4H�I5G4Br9KÎ.H�7lI?7l9A7d@c�47$H�@LCAGDH�@cB�7É:=¥$9ÌÎ.H8� <5I¨709�CÌ<?B�<?CA<fabI5<f9��Dö!a���BÇ:�7Éq�GDH��4GD<?@

a���GDH=CA7$@�:=7$9¨moI5<?7$BDCE9�9cabBr9µ<5B.CA7d@c@cG4F�q�@c7eI¸� 7dBr9A7dFÌ`�I?7t:�H¡qr@AGDk4@EabF�F�743��V7VFÝS$F�7;<?I�B�G4Hr9
aÌqrab@cHl<5B.CA7d@c7$9c9cabB.C�:�7Jq�7d@cF�7oCACA@c7 ç :=709;moI5<?7$BDCE9�:=7K9�7KmoGDB�B�70m­CA7$@;abI5G4@E9RÎ.H�7LI57Jm$abIfmoH�I7$9�Cz:=��� ç moGDF¡F�7$Brmo��7dCz:=7ÉI57$9K<5BrmoI5H�@c7É:�abB�9KI5aº`�GDHrmoI57É:=7lm$abIfmoH�I¸38�µG4H�@Ìmo7dIfa�ö_B�G4Hr9
:=7$�4G4B�9z:=GDBrmÉ@c�$a4I?<f9�7$@z:=7$H=SÇC�¡4mEQr7$9¿7$BËqra4@ca4I?I5¥dI574ö,mo7UÎ.H�<eB��0mo7$9c9A<TCc7lI¸� H=Cc<?I5<f9AabCA<5G4BÁ:=7
CAQr@A70a4:�9UÔ�I¸� H=Cc<?I5<f9AabCA<5G4BÚ:�7lIfan��G4B�m­CA<5G4BÁ��G4@-,ë�dCca4BDC ç qr@AG.9Amd@A<5@A7��dCca4BDC�:=G4BrB�7UÎ.H8� 7dI5I?7
:=H�qrI?<fÎ.H�7¨Ifat@EabFæ7oCµ:=G4B�m�B�7Rq�7$@AF�7oCµqraD98I57¨qra4@�CEabk47R:=7$9,:=G4BrB��d709cÖo30¦VB�7¨<5B.CA@cG�:�Hrm­Cc<?GDB
abH�SÉCAQ�@c7$aD:�9�q�GD9A<TSlq�7dH�CgSoCA@c7JCA@cG4H��D�d7K:�a4Br9¨ò?2�N�ó
68GD@c9U:=7½I¸� <5B�<?CA<fabI5<59ca�Cc<?GDBù:=H¯9�7$@A�D7dH�@0ö¨mo7$I?Hr<T·�mo<LmoGDF¡F�7$Brmo7Þ:=G4Brm½qrab@°mo@c�d7$@lH�B�7

9AG�m9,D7oCACA7V:�� �$mdG4H=Cc74ö.q�H�<f9¨IfabB�mo7tH�BÉCAQ�@c7$aD:ÉÎ.H�<�9A7VmEQra4@AkD7d@EaL:�� abC�Cc7dBr:=@c7VIfazmdG4B�Br7$m­Cc<?GDB
:�� H�BòmoI5<57dB.C$3R�,7$Br:�a4BDCsmo7sCc7dF�qr9$öRI57º@c7$9�CA7º:=Hòqr@AGDk4@EabF�F�7smdG4B.CA<5B�H�7 ç 9$� 7dS=7$moH�CA7d@
B�GD@AF�abI57dF�7$BDC03�Y=<�H�B°mdI?<57dB.Ct9A7JmdG4B�B�70m­Cc74ö�I5aÌB��$k4G=mo<fa�Cc<?GDBl7$9�C;abI5G4@E9¨IfabBrmd�d7Dö.7dC;7dBsmda49
:=7�@c�dHr9c9A<TCc74ö�I57ÉmoI5<?7$BDC¿709�Czab��G4H=Cc7�asH�B�7�I5<59�CA7ÉmEQra4<?Br�d7�mo<5@cmdH�Ifab<5@A7¡F�ab<5BDCc7dB�H�7�qra4@KI?79A7d@c�47dHr@$3
68GD@c9cÎ.H�7LI#� G4Bn:=7$F�a4Br:=7¿a4Hs9A7d@c�47$H�@t:=7¿m$abIfmoH�I57d@tq�G4Hr@tH�Bs7dBr9A7dFÌ`�I57¿:=7z:=GDB�B��d709dö

<5I�mdG4F�F�7dBrmd7Uq�ab@�<?B�mo@c�dF�7dB.CA7$@¡9caëI?<f9�Cc7n:=7°mdI?<57dB.CE9dö�q�Hr<59¡7dB��DG4<57lI57$9�:=G4BrB��d709 ç mo7moI5<57dB.C$3���H�<f9AÎ.H�7ÌI5alI?<f9�CA7z709�CLmo<5@cmdH�Ifab<5@A7Dör<5I!7$B.�DG4<57z:=GDBrmz9AHrmdmd7$9c9�<5�47$F�7dB.CVI57$9J:=G4B�Br�d7$9ç mEQra4Î.H�7KmdI?<57dB.C$3
U�DGF�D�¢ V�_·rchHWY_Am5b
687LmoI5<?7$B.Ce709�CRCA@c¥$9�9�<5F�q�I57zÏ�<?I�9A7JmdG4B�Br7$m­Cc7ja4HU9A7d@c�47d@0öb7$B.�DG4<57j9A7$9Rqra�CACA7$@ABr9eÎ.HrabB�:

mo7É:�7d@cB�<?7$@¿I57$9¿I5H�<¨:�7dF�abBr:�74ö_qrH�<59ÌanmEQra4Î.H�7���GD<59zÎDH_� <5I¨@c79�dG4<?Cz:=7$9¿:�G4B�B��$7$9$ö_<5I�I57dH�@

^4^



abqrq�I?<fÎ.H�7K9AaÌ��GDBrm­Cc<?GDB°:=7¿m$abIfmoH�I�7dCt@A7$B��4G4<57JI?7K@c�$9AH�I?Cca�Cta4H°9A7d@c�47$H�@$3

x �ix £t! {}'��g!$���)�A|¨� ��#
�
U�DGU�DHC V�_a`Noqe5mqmq_�_a`r¤�dg_ahirte5m¥¤�dg_A`
��Ir7dS�<f9�CA7tq�7dHl:�7tF�abB�<5¥d@c7$9�:�7VmoG=:=7$@�7dB°P;[K[ù:=709���G4B�m­CA<5G4B�9�q�@c7dBra4BDCRH�B�B�G4FÌ`�@c7

:�� ab@ck4H�F�7$BDC�Î.H�7$I5mdG4BrÎ.H�709µ7dB�qra4@ca4F¡¥dCA@c7$9eÏbGDB¡q�7dH�C��'ab<5@A7;HrB�7;I?<f9�CA7VmEQra4<?Br�d7;:=7;�4GD<5:§å
G4HÚH=CA<5I5<59A7d@�I57$9�9�CE:�ab@ckÚÔ#:=7o��B�<59�:�a4Br9�Bt9�CE:�ab@ckD9$3 Q�ð�Ö­3¨Y�<�I57$9�:=7dH�SËF¡�dCAQ�G=:=709�9�GDB.C
9A<?F�<5I5a4<?@c7$9�:8� H�BUq�GD<?B.C�:=7V��H�7t<5B.CA7$@AB�7DöDIfa¿9A7$mdG4Br:=7jB�G4H�9¨aKqra4@AHr7tq�I5Hr9¨qr@AGDq�@A7D3�Pj� 7$9�C$ö
:=7Lq�I5Hr9$örmo7$I?I57KH=CA<5I5<59A�d7Lq�G4H�@VmdG=:=7d@�I57$9���GDBrm­Cc<?GDBUq�@c<5BDCA�,7dCV9Am$abB=�µ:�abB�9�I5a�I5<?`¢mb3�tG4CA@c7¨`�7$9AG4<5BK7$9�C!7dB¿�'ab<?C_CA@c¥$9_q�@cG�mEQr7¨:=7$98��G4BrmoCA<5G4Br9!q�@c<?B.CA��7oC,9cmda4B=��:=7¨Ifa;I5<?`¢PÚÏ0a4H
I5<?7$HÉ:�� �0mo@c<?@c7�Ù�I?<5@c7�9AH�@�Ifa¿9AG4@ACA<57�Ù�7dB.CA@c�d7;9�CcabB�:�ab@E:�ö�G4BÉ:��$9A<?@c7;�$md@A<5@A7t9AH�@¨:�7$9¨9AG=m9,47dC�CA709d3
PR7oCACA7½9A<5F¡<5I5<TCcHr:=7½BrG4Hr9ÉaÁmoG4B�:=H�<?C ç moG=:=7$@U:=7$H=SàBrG4H��D7dI5I?709¡��G4BrmoCA<5G4Br9lq�@A<5B.C���Ô¸Ö�7oC9cmdabB���Ô#Öj:=�o�rBr<?709K:�abBr9JIfaUmdI5aD9A9A7Ì9AG=m9,47dC$ö¢:=G4B.CLI5a°9�²�B.CcabS=7Ì709�CL7oS�a4moCA7$F¡7$B.CJIfalF�S$F¡7
Î.H�7Kmo7$I?I57$9;:=7KIfa¡I?<5`¢mb3
U�DGU�DGF V�\<lT_A`¸b]WHe5mpog_a`N�q\e¤�dg_cb]`Noq_·oge5m[mg_�_a`
�tGDHr9V9A7d@cG4Br9tq�@AGD`rab`rI?7$F¡7$B.CVabF�7dB�� ç CA@EabBr9AF�7oCACA@c7K`�70abHrmdG4H�qº:=7¿CA@c¥$9tq�7oCc<TCJqra�·

Î.H�7oCE9¨:=7J:=G4BrB��d709döD7oCRBrG4Hr9���7d@cG4Br9�CAG4H�CRq�G4H�@eI?<5F�<TCc7d@RI5aÌÎDH�abB.CA<?CA�V:�7j:=GDB�B��d709�Cc@ca4Br9�·
F�<59A7$9Ja���Bë:=7¡I?<5F�<TCc7d@KI57zCc7dF�qr9L:=7�moGDF¡FÌH�B�<fmdabCA<5G4B838ij@jHrBë7$B=·#C-SoCc7zCEmoq�Ù�<?qÞaÉq�G4H�@
Cca4<?I5I57sN4�½G=m­Cc7oCE9dö�<5Itabq�q�ab@Eab<?C¡abI5G4@E9¡ab`r9AH�@E:=7°:8� 7$B.�DG�²47$@zH�BàH�B�<fÎ.H�7s<?B.C$ö�qr@A7$BrabB.C�N
G=m­Cc7oCc9$ö�a�mEQraDÎDHr7V��GD<59K3
�z� G¸ïÇIfa°B��$md7$9c9�<?CA7�:=7É:=7�@c7dk4@cG4Hrq�7$@jI57$9K:=GDB�B��$7$9L7dBÞqraDÎDHr7oC$38�VG4Hr9Ka��DG4Br9jq�G4H�@

mo7$I5aºF¡<f9Ì7dBËq�Ifa4md7ÉH�BÁ9A²=9�Cc¥dF�7U:�7É�rI57½Ï ç mEQraDÎDHr7Éq�@c<?B.C���ö,Ifa½mEQra/PfB�7U:=7Um$ab@Ea4m­Cc¥d@c7
Î.H�<¨:=GD<TC)SoCA@c7�7dB��DG�²4�d7�709�Cz9�CAG=m9,4�$7É:�abB�9KH�B�7���I?7ºÔ#:=�o�rBr<?7°:�abBr9¿I5anmdI5aD9A9A7ÉY�G=m9,47oC­Ö­ö
I5G4@E9AÎ.H�7nIfaÇCca4<?I5I57ë:=7ëI#� 7dBr9A7dFÌ`�I57½:=7$9°mEQra/PfB�709lmdG4B.CA7$B.Hr7$9É:�a4Br9ÉIfa»��I?7ë7oS�mo¥0:=7ºH�B�7
��abI57dH�@ÌI?<5F�<TCc7ëÔ'B�G4Hr9¡a��4GDBr9¿mEQ�GD<59A<?Cl2$�.N�h.Öoö8I¸� 7$Br9�7$Fz`�I57l:=7UI5aº�rI57É7$9�CÌ7$B.�DG�²4�$7É:�� HrB
moGDH�q83�Y�²�F¡�dCA@c<5Î.H�7$F�7dB.C$ö$I?GD@c9cÎ.H�7�I¸� GDBK@A7+�oG4<?C_H�BKq�a4Î.H�7oC0ö$Ifa��rI57¨709�C!@A70mo@c�d7�7oC ç mEQraDÎDHr7abqrq�7$ID:=7e9Am$abB=��ö$H�B�7¨mEQra/PfBr7�7$9�C,:=�d�rI5�d74306_a;@c7o��GD@AF�abCA<5G4BK:=7�Ifa��rI57¨I5G4@E98:=7RI5a;@c�$md�dq=Cc<?GDB
<5F¡q�GD9A7�H�B�9��$qrab@Ea�Cc7dH�@µ7$BDCc@A7;mEQraDmoH�Br7�:�7$9�mEQra/PfBr7$9;Ô�BrG4Hr9�a��DG4Br9µmEQ�GD<59A<TC;�õúØ�OÖ­3.68GD@c9cÎ.H�7
Ifa°�rI?7U:=7�@A�0mo�$q=CA<5G4BÇ7$9�Cz��<f:=74ö8Ifaº9AG=m9,47oCACA7�7$9�CÌa4H=CAGDF�abCA<fÎ.H�7dF�7dB.C¿qraD9A9A�d7�7$B»F¡G=:=7
@c�$mo�$q=CA<5G4B_3
PR7jqr@A<5Brmo<5q�7J:=709R�rI?709eq�7$@AF�7oC;:=7Jq�I5Hr9�:=7Lk4�d@c7d@RI?709�:=<T>¢�d@c7dB�mo7$9e:=7J��<TCc7$9c9�709R7$B.CA@c7

moI5<57dB.Cj7dCL9A7d@c�47$H�@¿Ï�9�<,H�B½mdI?<57dB.CLB8� ab@c@A<5�47KqraD9 ç CA@Eab<?CA7$@tCAGDH=CA709JI?709j:=GDB�B��$7$9t7$B��4G�²4�$7
qra4@¨I57j9A7d@c�47dHr@$ö4md7dI5I?709�·�mo<�9�GDB.C�CAGDH=Ce9A<?F�q�I57dF�7$BDCe7dB=��I?�$7$9JÔ':=GDBrm;F�<59A7V7$Bla�CACA7$BDCc70ÖoöDI57$9
:=GDB�B��d709¨�dCca4BDCeCA@Eab<?CA�$7$9e:�abB�9¨I57dH�@�GD@c:=@c7j:8� a4@A@c<?�D�d7D3D�tGDHr9ea��4G4B�9���HUÎ.H�7JI?709�:=G4B�Br�d7$9
�oCEab<57dB.CL7dB��4G�²D�d7$9V9Aa4Br9JB��$md7$9c9�<?CA7$@jH�BÞabq�q�7dI�7dS=q�I?<fmo<?CA7�:=7¡I#� H=Cc<?I5<59ca�Cc7dH�@03_PR7dq�7dBr:rabB.C$ö
<5I�7dS�<f9�CA7jmd7d@ACca4<?B�709¨9A<TCcHra�Cc<?GDBr9�G¥ïÉI¸� GDBl:=G4<?C¨Cc@ca4Br9AF¡7dC�Cc@A7tIfaz:�G4B�B��$7V<5F�F¡�0:=<fa�CA7$F�7dB.C$ö
9cabBr9Ja�CACA7dB�:=@A7�:�� a��4GD<?@j@A7$F¡qrI?<?CjCcG4H=Cc7ÌIfa���I?7D3!Pj� 709�CLB�GbCEabF�F�7dB.CjI57�mda49L:=7¡IfaÉB��$k4Gb·
mo<fa�Cc<?GDB8ö_G¥ïËI57lmoI5<?7$B.C¡:=GD<TC¡7dB��4G�²D7d@¿9AG4B»qrabC�CA7$@AB�Ô�H�B�7°mEQraQP B�7Éq�ab@Ì:��o�rB�<?CA<5G4BÚa49c9�7$¾
q�7oCA<?CA7�Ö­3��tGDHr9za��DG4Br9¿q�GDH�@Ìmd7dIfaºa���GDH=CA�ÉIfan��GDBrm­Cc<?GDBË9�7$Br:8Ô¸Ö ç IfaºmdI5aD9A9A7É9�G=m9,D7oCÌÎ.H�<7dB��DG4<57jI57¿moGDBDCc7dB�Hs:=7LI5a¡�rI574ö=F�S$F¡7¿9A<_md7dI5I?7d·÷md<�B8� 709�C;qraD9�q�I57d<5B�743

^bh



U�DGU�DGU V�_·à�WimqW�¦��qZ^eEbRe�rteíhY_
�tGDHr9Éa��4GDBr9¡F�<59�7$BàqrI5aDmo7sH�Bf(�F�<5B�<?·¸q�@cGbCcG=moG4I57°q�7$@AF�7oCACca4BDCl:�7º:=<59�CA<5B�kDH�7d@�I57$9

C�²�q�709U:�G4B�B�709°7dB��4G�²D7$9$ö�B�G4H�9°a��DG4Br9Uab<5Br9A<jF�<f9°:�<59�CA<5B�k4Hr7$9lCA@cG4<f9ÉC�²�q�7Þ:=7Ç:=GDB�B�7d7
CA@EabB�9�<?Cca4BDC;9AH�@;7dB.CA@c7KB�G.9;moI5<?7$BDCE9�7oCV9A7d@c�47$H�@LÏ
ø 6_7$9;:=GDB�B�7$7$9LÏ�I57K��abI57dH�@0ö�:=G4B.C;I57LC�².q�7K7$9�Ct:=7o��B�<8qra4@;I?7LqrabC�CA7$@AB
ø 6_7$9eF�7$9c9Aa4k4709tÏ�:=7$9eF�7$9c9Aa4k4709¨:�� <?B���G4@cF�abCA<5G4B8ö.I57jq�G4H�@Emo7$B.CcabkD7V:=7Lmda4I5mdH�I�7d>�70m­·CcH�7
ø 6_7$9�7$@A@c7dH�@E9�tGDHr9Ka��4GDBr9Ja�C�Cc@A<5`�H�7�H�BÇ��@c7o�rS�7�asmEQraDmoH�BÇ:=7�mo709JC�².q�7É:=7�:=GDB�B�7d709�Ï_�Àq�G4H�@KI57$9

:=GDB�B�7d709Kö� Êq�G4H�@VI?709t7d@c@c7dH�@E9e7oCj¹Âq�G4H�@VI?709;F�7$9c9Aa4k47$9$ö=H�BsqraDm9,47oCtI5<5`�B�7oCj7$9�CV:=G4Brm
moGDBr9�CA<?CAH�7K9A7dI5G4B°I?7KF�G=:=7dI57�Ï

B;��@c7o��S=7¸ð§Bt:=G4BrB�7d7D2¸ðoBt:=GDB�B�7$70NRðvBK3?353 ð�ú687RC�²�q�7�:=7$9µ:=GDB�B�7$7$9!7$9�C!�rI?CA@c7�abH¿B�<5�470abHz:�7RIfajmdI5aD9A9A7¨9AG=m9,47oCeÏ�9�H�<5��abB.CµI?7eq�@c7o��S=74ö
I57tF�7$9c9Aa4k47�7$9�CR9�CAG=m9,47$7t:�abBr9¨H�B�7;��I?7V:�<T>¢7d@c7dB.CA7D3Dp;7$k4H�I5<57d@c7dF�7dB.C$ö4I?7JmoI5<?7$BDCe:=G4<?C��'ab<5@c7
:=709labqrq�7$I59UaË9�G=m9,D7oC$3 k47dCA �@c@cG4@�Ô#ÖÌ7oCs9�G=m9,47dC$3 k47dCc¹n709A9cabkD7$90Ô#ÖÌq�GDH�@l�DG4<5@ÉI57$9l:�7d@cB�<?7$@c9
F�7$9c9Aa4k4709EÙ�7d@c@A7$H�@c9¨ÎDHr<8I?Hr<8G4B.C;7oCc7K7dB��4G�²D7$9$3

x ��� ¨<©%����;@��#
�����a|¨� ��#
�
68GD@c9°:=7$9°q�@c7dF�<57d@E9ÉCc7$9�Cc9°@c7$abI5<f9�709Ék4@Ea4md7½aÚI5aÚI?<5`�@Eab<5@A<57º@c7$9A7$a4Hùa��470mºq�I5Hr9A<?7$H�@c9

moI5<57dB.Cc9$ö8B�GDHr9Ka��4GDBr9K9�GDH��47$B.CKaD9A9A<f9�Cc7�as:=709¿9A<TCcHra�Cc<?GDBr9KG4HÇI57É9�7$@A�D7dH�@KabC�CA7$Br:�a4<TC¿I57$9
@c7$9AH�ITCEa�CE9döD7oCRGDH�I?7JmoI5<?7$B.CRB8� a���ab<?C¨qra49Ra49c9�7$¾V:=7J:=G4B�Br7d7$9RaK7dB��DG�²47d@tÔ'I?7LmoI5<57dB.CRmoGDF�F¡7
I57j9A7d@c�47dHr@Ra�CACA7$Br:l:�� a��4GD<?@R@A7$F�q�I?<?CRHrBlqraDÎDHr7oCea���a4BDC�:=7JI#� 7dB��4G�²D7d@­Ö,7oC;:=G4B�mt7oCEab<?CeI5H�<
abH�9A9A<87dBs7dCca�CJ:�� abC�Cc7dB.CA7D3r��I_9$� 709�CJ:=G4BrmKa��D7d@c7LB�7$md7$9c9Aa4<?@c7J:8� 7$B.�DG�²47$@;H�Bn9�<5k4Bra4I_:=7K��B
:=7J:=G4B�Br7d7VÎ.H�7jI?7J9�7$@A�D7dH�@R7dB��4GD<?7ta¿CAG4H�9�I57$9emoI5<?7$BDCE9d3�©òIfa¿@c7$md7dq=Cc<?GDBÉ:�� H�BÉCc7dI¢9�<5k4Bra4I#ö
I57emdI?<57dB.Cµ7dB��4GD<?7¨CAG4H�CA7$9µI57$9µ:=GDB�B�7$7$9!7dB�a�C�Cc7dB.CA7D3��z� H�B¡q�GD<?B.C�:=7e�.Hr7R<5F�q�I?7$F�7dB.CcabCA<5G4B8ö
<5I,9$� a4k4<?CJ:�� H�BÞmoG4F�q�G4@ACA7$F¡7$B.CÝö­@c7o¬r7dS=7nö�Ï�I?7¡moG=:=7�:=H½mdI?<57dB.CLB8� alqra49VI?7�mEQ�GD<TS�ö�m4� 709�C
Ifa�moIfa49c9�7K9AG�m9,D7oCtÎ.H�<8q�@c7dB�:sI5a�:=70mo<f9�<5G4B83¢PR7@ö­@c7o¬r7dS�7�öjq�7$@AF�7oCV:�7¿kDa4@c:=7$@�H�BnB�<5�47$a4H
:�� ab`r9�CA@Ea4moCA<5G4BÇ<5F¡q�G4@ACca4B.C¡:=HËq�G4<5B.C¡:=7U��H�7U:=HÚmoG=:=7U:�HÁmoI5<?7$B.C$öµÎDHr<RB8� a½a4<?B�9�<eqra49
`�7$9AG4<5B°:=7¿9A7K9�²�BrmEQr@AGDB�<59A7d@e7oS=q�I5<fmo<?CA7dF�7$BDCVa��D7$mjI?7¿9A7d@c�47$@$3
6�� H=CA<5I5<59ca�Cc<?GDBz:=7�mo7R9A<5k4Bra4I.aVB�7$md7$9c9�<?CA7RI#� <?F�q�I57dF�7$BDCEa�Cc<?GDBÌ:�� H�B�7R@AGDH=CA<5B�7jª0«R¬2­$®F¯<°

±R²"³�´ «�µ)¶¸·j:�a4Br9�Ifa¿moIfa49c9A7t9�7$@A�D7dH�@¨Î.H�<rCA7$@AF�<5B�7V7dS�qrI?<fmo<?CA7$F¡7$B.C¨I?7Jmda4I5mdH�I#öDG4BÉa¿:�G4Brmt:�HF�G=:=<T��7d@;IfaÌ@cG4H�CA<5B�7K:=7¿mda4I5mdH�I#ö�Î.H�<_7$9�CtF�a4<?B.Cc7dBra4BDCKÏ¦¸�¥³�n]�¥³ � ­«µQ¹^��²R�R��LiÓRµ«�n�^�R¦"O� ¦¸�¥³�n]�¥³ � �«�]Ó�ÒRµQ¹]��²��t����¤$LcOa ¦¸�¥³�n]�¥³ � ­+ ^�^­F` � �^¦�²¯¢«�¯¦dL�¹�³R�^¦�²^¢¸��£¥�¯¦"O� 
¦tB»abH�CA@c7¡qr@AGD`�I?7$F�7¡:=7�9A²�BrmEQ�@cG4B�<f9AabCA<5G4B½9A7�q�G.9�7�I5G4@E9AÎ.H�7¡I57$9K:=<?>�7$@A7$B.Cc9KmoI5<57dB.Cc9

B�7�9�7�moGDB�B�70m­CA7$B.CJqraD9V7$BëF�7$F¡7ÌCA7$F�qr9�Ô'md7¡Î.H�<µ7$9�CLI5aUq�I5H�qrab@ACK:=H½Cc7dF�qr9JI57¡m$a49EÖ¿Ï
mo7$@�CEab<5Br9�moI5<?7$B.Cc9eq�7$H��47$B.C;a��DG4<5@��rBr<8:�� 7$B��4G�²47$@RI57dHr@�:�G4B�B�7$7$9�abI5G4@E9eÎDHr7L:8� a4H=CA@c7jBrG4B83
��I�7$9�C�:=GDBrmt<5B�H=CA<5I57Vq�G4H�@eI?7L9A7d@c�47dHr@R:�� a�CACA7dB�:=@A7J:=7$9e:=GDB�B�7d709R:�7$9emoI5<?7$BDCE9RÎ.H�<¢GDBDCR�rB�<
Ô�qrH�<59cÎ.H8� <?I¢B�7L:=G4<5�47$B.C¨q�I5Hr9e7dBl7$B��4G�²47$@EÖ,F�a4<59R<?I�:=GD<TC;a�CACA7$Br:=@c7jmo7$I?I57$9e:=709emdI?<57dB.CE9RÎ.H�<
B8� G4B.CtqraD9��rB�<¸3��Ì� GDHsI5a�B�70mo709A9A<TCc7¿:=7KkDa4@c:�7d@;H�BnQ�<f9�CAG4@c<fÎDHr7L:�HnB�G4FÌ`�@A7K:=7Ì:=G4B�Br7d7$9
7dB��DG�²47d7098aVmEQ�ÎDHr7¨moI5<?7$B.C$ö�7oC�ab<5Br9A<D:�� 7dB¡:=7$:=Hr<?@c7¨I57RBrG4Fz`r@A7¨:�7R:=GDB�B�7d709!Î.H�7RI?7�9A7d@c�47dHr@
:=GD<TCta�CACA7$Br:=@c743

^D¤



x �Sº �L� #
��'��g!$���f� �����í#����A� ���p»�& � ��'����A|¨�A��#
� �������A;�� ��|�����a#
&��½¼ ����¾½¨[¿
68GD@c9cÎ.H�7�B�G4Hr9Ra��4GDBr9µ�4GDH�I?H¡Cc7$9�CA7d@¨I5aLI5<?`rB�7oC�aLI#� �$mdG4I57¿Ô�7dI5I57Va���ab<?C��oCA�V<?B�<?CA<fabI57dF�7$BDC

:=7$�47dI5G4qrq��$7s9AG4H�9É68<5B�H=SrÖ­ö�B�GDHr9Éa��DG4Br9¡�oCc�½9AH�@Aqr@A<f9�Î.H�74ö¨9A<Va4HrmoH�Br7n7d@c@A7$H�@�B8� 7oCca4<TC
k47$B�7d@c�d7Dö_<5I�B�7U9A7lqraD9A9cab<?CÌ@c<57dB�Àµ68G4@E9cÎDH_� H�BËmdI?<57dB.C�9�7°moG4BrB�7$moCcab<?C$ö,I57°9A7d@c�47$H�@zB�7UI?7
q�@c7dBra4<TCKqraD9J7dB»moGDF¡q�CA7438�VG4Hr9Ka��DG4Br9LmdG4F�F�7dBrmd�¡q�ab@L@A7$kDa4@c:=7$@J9A<�mo7$I5a°B8� 7oCEab<?C¿qra49
H�BÉqr@AGD`�I?¥$F�7t:=7V@c�$9A7$a4H°Ï�6_aK��G4BrmoCA<5G4BÉ:�� a�CACA7dB.Cc7j:=Hl9A7d@c�47$H�@¨a4H�@ca4<TC�qrH SoCc@A7t`rI?G=Î.H��d79AH�@VIfaÉq�@c<5F¡<?CA<5�47¡a4m$mo7dq�CJ9AH�<TCc7ÌalH�B�7zF�a4H���ab<f9�7Ì<?B�<?CA<fabI5<f9AabCA<5G4B½:=709j9AG=m9,47dCc9t:=7¡B�G4CA@c7
qra4@�C03
PR7dq�7dBr:rabB.C$ö�abqr@A¥09!Î.H�7$I5Î.H�709_Cc7$9�Cc9$ö�<?I=9$� 709�Cµa��4�d@c�¨Î.H�7eI?7RCAQr@A70a4:¿Br7e9A7¨IfabB)�$ab<?C!CcG4H=C

9A<?F�q�I57dF�7dB.CVq�a49t:=HºCAG4H�C$3��VG4Hr9Va��4G4B�9;:=G4BrmzmoG4F�F�7dB�mo7 ç <5B��47$9�CA<5k4Hr7d@t:=H½mdGbCc7¿:=7$9
CAQr@A70a4:�9$3��tG4H�9�a��4G4B�9_@Eabq�<f:=7$F¡7$B.Cµ@c7dF�a4@cÎ.H�7�Î.H�7�I5ajI?<5`�q=CAQr@A70a4:°Ô�I57eq�9A<?kDB�<T��7eq�GD9A<?S�Ö
:=7LB�7dCc´;Y=�æB8� 7oCEab<?Ct7dBU�'ab<?C;Î.H8� H�B�7L<5B.CA7d@A�'a4md7Ja¡IfazI5<5`�@ca4<?@c<57jkDB.HUq=CAQ»Ô�B;q=CAQ83 Q�ðKö=I57Lq
9A<?kDB�<T��7¡q�G4@ACca4`�I570Ö­3!ij@0ö�Ifa°:�G�mdH�F�7dB.CcabCA<5G4BÌò?20M/ó¨:=7�md7oC�Cc7�I?<5`�@Eab<5@A<57¡q�@A�0mo<f9�7�Î.H�7�a���B
:�� G4`=Cc7dB�<5@¡H�B�7°q�GD@�CEab`�<5I?<?CA�UF�a�S=<?FÌH�Fsö�mo7oCACA7°`�<5`�I?<5GbCcQ�¥$Î.H�7Uq�7$@AF�7dC�:=7smo@c�d7$@z7dC�:=7
F�abB�<5q�H�I57d@�Î.H�7L:=7$9¨CAQ�@c7$aD:�9emoG�G4q��d@Ea�Cc<T�'9$öD7dCeBrG4Blq�a49Rq�@A�$7dF�q=Cc<T�'9LÔ�I57$9RCcQ�@A70a4:�9¨q�G.9�<?S
moGD@A@c7$9Aq�G4Br:=7$B.C ç :=709¿CcQ�@c7$a4:r9zq�@c�d7$F�q=CA<?�'9cÖoö�moGDBDCc@ca4<?@c7dF�7$BDCzaëIfaºI5<?`�@Eab<5@c<?7Éq�CAQ�@c7$aD:
:=<f9�q�G4Br<?`�I57K9�GDHr9;68<5B�H=SÞÔ#68<5B�H=SU®�Q�@c7$aD:�9cÖo3
�tG4CAG4B�9VI57$9Vq�@A<5Brmd<?qra4I?709V:=<?>¢�d@c7dBrmd7$9tI5G4@E9cÎDHr7¿I#� G4BºmdG=:=7Ìa��D7$mK:=709tCcQ�@A70a4:�9jmoG�G4q��o·

@Ea�CA<?�'9;abH°I5<?7$Hs:�7LCAQ�@c7$aD:lq�@c�d7$F�q=CA<?�'9LÏ
ø HrBLCAQ�@c7$aD:K:=G4<?C_Ifab<f9A9A7d@�7dS�qrI?<fmo<?CA7$F¡7$B.C_I5atF�a4<?B¿a4HK9�Q�70:=H�I57d@0ö$md7dI5H�<T·�mo<4I5at:�G4B�Bra4B.Ca4I?GD@c9_a�H�BzabH�CA@c7µCAQ�@c7$aD:�3$�JabBr98I?7emda49_:=7�IfaVÕJB�HK��CAQ�@c7$aD:�ödGDBLq�7$H=C!B�G4Cca4F¡F�7$BDC
H�CA<5I?<f9�7$@LI5aÉ��G4BrmoCA<5G4B½q�CAQ�¼;²�<57dIf:8Ô'�j¦V6_6,Ö­3��tG4CAGDBr9jÎ.H�7�mo7dC�Cc7z��GDBrm­Cc<?GDBºB8� 7oS=<59�CA7
q�a49;:�a4Br9�I?709t9Aq��0mo<?��mdabCA<5G4Br9�q�GD9A<TS�3

ø CcG4H=Cc7;��G4B�m­CA<5G4B�`�I5G=Î.HrabB.CA7¿Ô'qrab@¨7oS=7dF�q�I57;I5aLqr@A<5F�<TCc<?�D7ta4mdmd7dq=C�Ô#Öµ709�C�q�ab@¨:=�d�'abH=C`rI?G=Î.HrabB.Cc70Ö�`�I5G=Î.H�7¿I¸� 7$Br9�7$Fz`�I57z:=Hnqr@AG=mo709A9AHr9$ö�7oCjB�G4BnqraD9µ��Hr9�CA7ÌI?7KCcQ�@c7$a4:°GDH
7$I?I57e7$9�C,IfabBrmd�d7Dö0mdG4F�F�7e:�a4Br9!I?7�mdaD9!:=7RCAQr@A70a4:Kq�@c�d7$F�q=CA<?�'9d3�6!a;��G4B�m­CA<5G4B¡9�I57d7$q_Ô#Ö
a4@A@-SoCc7V7$I?I57Ja4Hr9c9�<�I#� 7dB�9�7$Fz`�I57j:=709RCAQ�@c7$aD:�9Ra4I?GD@c9RÎ.H�7J:rabBr9RH�B°F¡G=:=¥$I?7j`ra49A7L9�H�@
HrB°FÌH�I?CA<?C�¡4mEQr7Kq�@A�$7dF�q=Cc<T��ö�7$I?I57LB8� ab@c@iSdCA7KÎ.H�7LI?7LCcQ�@A70a4:UG4H°7dI5I?7K709�C;IfabBrmd�d7D3

©t<5Br9A<#örH�B°CAQ�@c7$aD:lH=Cc<?I5<f9Aa4BDC;H�Br7K`�GDHrmoI57¿moG=:=�$7La��D7$mJ:=7$9eCcQ�@c7$a4:r9�q�G.9�<?S½Ï
ï;Q�<5I?7.Ô�20Öw×¡Ù¸å�<?Br9�CA@cHrmoCA<5G4Br9wå4Ù�Û
:=G4<?CgSoCc@A7JCc@ca4Br9���GD@AF��$7j7$B
ï;Q�<5I?7.Ô�20Öw×¡Ù¸å�<?Br9�CA@cHrmoCA<5G4Br9wå4ÙKq=CAQ�¼;²�<57dIf:8Ô'�j¦V6!6!ÖtÚ Û
PR7oCACA7z:=<?>¢�d@c7dBrmd7¿aÌBr�$mo709A9A<?CA7¿:=7KB�GDFz`�@c7dH�SUmEQrabBrk47dF�7$BDCt:�a4Br9;B�G4CA@c7¿moG=:=7Lq�G4H�@SoCc@A7Lq�@c<f9�7L7dBnmdG4F�q=CA7D3
��I¨709�C¿<5F�q�GD@�CEabB.Cz:=7�B�G4CA7d@ÌÎDHr7É:=7$9LCcQ�@c7$a4:r9¿moG�G4q��d@Ea�Cc<T�'9K9AG4B.C¿<5B�H=CA<5I?709¿asB�G4CA@c7

q�@cGb��7dC$3� �B�7o>¢7oC0öb@Eabq�q�7dI5G4Br9,I57$9�@Eab<f9AG4Br9µÎ.H�<=B�GDHr9µG4B.C�q�GDHr9c9�7 ç H=Cc<?I5<59A7d@�:�7$9,CAQr@A70a4:�9�Ï
ø Ifa�q�GD9c9�<5`�<5I?<?CA�K:�� H�B�7¿a4`r9�Cc@caDm­Cc<?GDB°9AH�q�q�I5�dF�7$BDCEab<5@A7L7dCV:�� HrB�7¿9�GDH�q�I57$9c9�7L:=7Kq�@cGb·kD@ca4F�F�abCA<5G4Bº7$Bëq�7d@cF�7oCACcabB.C¿:=7 ç I5al��G4<f9jCA@Eab<?CA7d@LI¸� a4@A@c<5�4�d7¡:�� H�BÞmdI?<57dB.C0ö�F�a4<59a4Hr9c9�<8:=7KmdG4B.CA<5B�H�7d@�I57$9�mda4I5mdH�I59$3�©!�47$mjI57$9eCAQr@A70a4:�9�moG�GDq��$@cabCA<?�'9dö=mo7$I5a¡B8� 7$9�C;q�G.9�·
9A<5`�I?7ÇÎ.H8� abHùqr@A<?Sò:=7ëBrG4Fz`r@A7$H=SÊqra49c9Aa4k47º7dS=q�I?<fmo<?CA7Ç:=7ëI5aÚF�ab<5B�abH�SÊa4H=CA@c7$9
CcQ�@c7$a4:r9dö�mo7LÎ.H�<¢@A7$�.<57dB.C�ÎDH�a49A<?F�7dB.C ç abqrq�7$I?7$@ ç mEQra4Î.H�7j`�GDHrmoI57L:=7Jm$abIfmoH�I�H�B�7��GDBrm­Cc<?GDB»ÎDHr<�@A7$kDa4@c:=7$@ca4<TCL9�<�HrBÞBrG4H��D7$abHÇmoI5<57dB.C¿7oCEab<?CzmoG4BrB�7$moCA7438¦VBÇ7o>¢7oCÌ9A<T·
F�<5I5a4<?@c7ºaÇI¸� H=Cc<?I5<f9AabCA<5G4BÊ:=7sCAQr@A70a4:�9�mdG.GDq��$@cabCA<?�'9�abH�@Eab<?CÉq�HÈSoCc@A7º:8� H=Cc<?I5<f9�7$@ÉI?7

^4M



0�13254 ^r3?2 ø



Lancement du serveur

Lancement du thread
Á

Creation du socket

Â

d'ecoute
Ã

Deroulement

Ä

normal du logiciel
Negociation

Attente de connection
Å
Nouveau     client
Æ

ouiÇ
Ajout du clientRejet du client

È
nonÉ

Lancement du client

Ouverture du socket :

Ê

Connection
Â
Envoi des 

Ë

patternsÌ

patternsÌ

Accepte?
BYE OK

ouiÇ
Attente de donnees

non
FIN

Donnees

Calcul
Â Resultats

È

RESEAU
È

9A<5k4Bra4I�©V6!©Vpt¹Ë3D68709�CcQ�@A70a4:�9RmoG�G4q��d@Ea�Cc<T�'9�B�7V9AG4B.CR:=GDBrm;q�@cG4`ra4`�I57dF�7dB.C�qraD9�I5a
9AG4I5H=Cc<?GDBUIfa�q�I5Hr9;9�<5F�q�I57Kq�GDH�@;H�Bs@A�09�HrITCEa�C;�$Î.H�<5��abI57dB.Ct:�abBr9;md7¿mdaD9d3

ø Ifanq�GD9c9�<5`�<5I?<?CA�U:�� H�CA<5I?<f9�7$@Ì:=709¿F�a4mEQr<?B�709KFzHrITCc<?q�@cG=mo709A9A7dH�@E9$ö8mEQra4Î.H�7�CcQ�@c7$a4:Ç:=7m$abIfmoH�IRÔ'moI5<57dB.Cc9���<5@�CcH�7dIf9cÖ�9$� 7oS=�$mdH=Cca4BDCt9AH�@;H�Bsq�@cG=mo7$9c9A7dH�@03=687$9;CAQ�@c7$aD:�9;moG�G4q��o·
@Ea�Cc<T�'9s9AG4B.ClCcG4Hr9U<5BDCc¥dkD@A709UaÁH�BùF�SdF�7Þq�@cG�md7$9c9�H�9d3R �B¯mdG4Br9A�$Î.H�7$Brmo7Dö¨<5I59°B�7
q�7dHr�47dB.CgSdCA@c7J@c7dq�ab@ACA<f9e9AH�@;q�I5Hr9A<?7$H�@E9;moq�Hr9$ö�7dCV:=G4BrmL9AG4B.C;<?B�H=Cc<?I57$9$3

 �BÉ��H�7j:=7jmd7$9�BrG4Fz`r@A7$H=S�:��$9ca���a4B.CcabkD7$9$ö�B�G4H�9¨a��4GDBr9��dCA�;Cc7dB.CA709R:=7j@A70moG=:=7$@�I?709�qra4@�·
CA<57$9�H�CA<5I?<f9Aa4B.CtI?709�CAQ�@c7$aD:�9�7oCt7$BUI57$9t@A70moG=:�abB.C;a��470mjHrBsa4I?kDG4@c<TCcQ�F�7j<?CA�$@cabCA<?�µÎ.H�<_B�G4Hr9
abHr@ca4<TCRaD9A9AH�@c7;H�BÉF�a�S=<5FzH�FÀ:=7jq�GD@�CEab`�<5I?<?CA�D3=PR7$q�7$Br:�a4BDC0öD<5I¢abH�@Eab<?C��oCc�j:=GDF¡F�a4k47V:=7
q�@c<?�D7d@eI?709�H=CA<5I5<59ca�Cc7dH�@E9�:��OiLYU:=<f9�q�GD9cabB.C;:�� H�B�7KI5<?`�@Eab<5@c<?7jk4�d@EabB.C�I?709eCAQ�@c7$aD:�9eq�@c�d7dF�q=·
CA<?�'9VÔ'I?<5B�H=S�öD9AG4Ifab@c<59e353?3OÖ�:�7;I5aLq�GD9c9�<5`�<5I?<?CA�j:=7t@c7dqra4@�Cc<?@�I57tmda4I5mdH�Ir9AH�@¨q�I5Hr9A<?7$H�@E9�moq�H�9tÔ�I57$9
F�a4mEQ�<5B�709R`r<T·÷q�@cG�md7$9c9�7$H�@E9��oCEabB.Ct:=7Lq�I5Hr9�7dB°q�I5Hr9;moGDH�@ca4B.CA7$9EÖ­3. �BnmoGDBr9A�$Î.H�7dB�mo7JB�G4Hr9a��4GDBr9V:��$mo<f:=7�:=7�moGDBDCc<?B�H�7$@JaUH=Cc<?I5<59A7d@KI57$9jCcQ�@A70a4:�9j7oC¿:=7�@Ea���GDH=CA7$@j:=709jq�CAQ�¼;²�<57dIf:8Ô#Ö
<5BrmoI5Hr9¿I5G4@E9cÎDHr7¡I57Éq�@cGb��7dC¿7$9�CÌmoGDF�q�<?I57la��D7$m¡I5asI5<5`�@ca4<?@c<57lÕJB.H»��CAQ�@c7$aD:ÊÔ���<5an:�7$9z:�<T·
@c7$m­Cc<?�D7$9L:=7�q�@c7$mdG4F�q�<5I5abCA<5G4B8ö¢Ifas:=�oCc7$m­Cc<?GDBÞ:�7�I5a°I5<?`�@Eab<5@c<?7¡�oCEabB.CK�'ab<?CA7�qra4@KI?7�9cmo@c<?q=C
moGDB=�rkDH�@A7�Ö­3

x ��Í :<#
���í'�&��a�B#
�
6_aÌ�rkDH�@A7K^r3?2Lq�@c7$9A7dB.CA7LI¸� GD@Ak.abB�<f9ca�CA<5G4BU:=7LI5a�I5<?`rB�7oC03

^.W



ú û¶üæý±þ�ÿ���� Î

� � ���ÐÏu
ù�¯��õ�� ñ �

�@��� yz|¥©~�t:<|��c�A���
jgDHCTDHC znmíb�Z^e�o[dqr§b]WYeím
©;�rBà:=7É`�<57dBÁq�@A7$qrab@c7d@zI5a½qrab@ACA<57É@Ea�²DCc@caDmo7$@$ö��o� ab<�:=7���a½moG4F�F�7dB�mo7lq�ab@¿�'a4<?@c7l:=7

I5G4B�kDH�7$9,@c7$mEQ�7$@cmEQ�709µ9�H�@µ<5B.CA7d@cB�7dC�q�GDH�@�²KCA@cG4Hr�47d@µI57$9µq�@c<5Brmo<5q�709�:=7�`raD9�709µ7oC�:=7;F�<?7$H=S
moGDF�q�@A7$Br:=@c7tmo7$@�CEab<5Br9�q�G4<5BDCE9¨Î.H�<�@A709�CEab<57dB.C�¬rG4H�9¨:�a4Br9�F�G4B�709�qr@A<?C$3n�r� ab<ra4I?GD@c9¨:=7$md<5:=7
:=7ÌF¡7ÌI5a4Brmo7$@j:�a4Br9tHrBºq�7dCA<?CJ@Ea�²=mdaD9�Cc7d@tÎ.H�<,7$9�CjH�Bº@Ea�².CA@Ea4md7d@t9A<?F�q�I5<T��7ÌÎ.H�<,B�7zkD7d@c7
qraD9tI57$9t@c7$mdH�@E9�<5G4Br9V:=7$9j@ca�²DG4Br9$ö=<5I!B�7Ìq�7$H=CJ:�G4Brmzqra49V²°a��DG4<5@V:=7$9j@c7o¬r70m­CA<5G4B�9;7oCL:=7$9@c7o��@Ea4m­Cc<?GDBr9$3�6¨� GD`=��7oCKI57Ìq�I5Hr9K9A<?F�q�I57�al@c7$a4I?<f9A7d@LmoG4F�F�7�B�G4H�9jI¸� a��4G4B�9j:=7���as9�GDH�I?<5k4Br7
:�a4Br9eI?7Jq�@c7$mo70:=7dB.Ce@ca4q�q�GD@�C�7$9�C�I5a¡9�qrQ�7d@c743=ÕJ@caDmo7La¿I¸� 70Î.Hra�Cc<?GDBlF�a�CcQ�7dF�a�Cc<5Î.H�7L:=7JI5a
9Aq�Q�7d@c7;7dBÉmdG�G4@E:=G4B�Br7d7$9¨mdab@ACA709�<57dBrB�7$9$öb<5Ir7$9�C��'aDmo<5I?7V:�7;CA@cG4H��D7;I?7jq�GD<?B.CR:8� <5B.CA7d@E9A7$m­Cc<?GDB
7dB.Cc@A7LH�B�7¿:�7dF�<T·�:=@cG4<?CA7KÎ.H�<8709�CtB�G4CA@c7L@ca�²DG4Bl7dCVmo7dC�CA7¿9Aq�Q�7$@A7D3��ja4Br9;Ifa¡F�ab��G4@c<TCc7K:=7$9
mdaD9dö$I?7eB�GDFz`�@c7¨:�� <?B.Cc7d@E9�70m­CA<5G4B�987dB.Cc@A7RH�B�7�:=@AGD<TCc7�7oCµH�B�7e9�qrQ�7d@c7¨709�C,7dkDa4I?7RajN=30��I=9�H].¡C
abI5G4@E9,:=7Rqr@A7$Br:=@c7RI57Rq�G4<5B.C�I?7eq�I5Hr9µq�@cG�mEQr7R:=H¡q�GD<?B.Cµ<?Br<TCc<5a4I�:=HÌ@Ea�²4GDB83��D7�:=7$md<5:�a4<=:=G4Brm
:=7j�4G4<5@c7;CAGDHr9¨I57$9�aD9�q�7$moCc9e:=HÉ@Ea�²DCc@caDmo<5B�kK7dBUqra49c9cabB.C¨qra4@¨I57$9�9�qrQ�7d@c7$9¨7oC;a��rBl:8� a��DG4<5@
I57jF�a�S=<5FzH�F�:�7LmdG4B�B�ab<f9A9cabBrmd7V9AH�@�I?7K9AH���7oC0ö��o� 7$BDCc@A7$q�@c<59e:=7Lk47$@A7$@ea4Hr9A9A<�I?709¨Cc7oS�CAHr@A709d3
jgDHCTDGF znmíb�_aZ]ß9\�rt_
©_��a4BDCÉ:=7°F�7sI5a4Brmo7$@¡:�a4Br9¡I?709�mda4I5mdH�I59$ö���7°mEQrG4<f9�<;:=7���aëI¸� <?B.CA7$@��'aDmo7°ÎDHr<tabI5I5a4<TC�I?7

F�<?7$H=S¡9A7�q�@c7oCA7$@�aLmo7;q�@cG4kD@ca4F¡F�7D3�¹ºG4B�mEQ�G4<?SÌ9$� 709�C�GD@A<57dB.CA7e�47$@c9µIfaJI?<5`�@Eab<5@A<57Ñµ ³ÓÒ�Ô µ�¬ ÒÎ.H�7j�o� a���ab<f9L:=7���a°H=Cc<?I5<f9�7�q�G4H�@LI57¡qr@AGDk4@EabF�F�7z:=7¡CA709�C¿:=7�IfalI5<?`r@ca4<?@c<?7Ì@A709�70abH83_PR7dC�CA7
I5<?`�@Eab<5@c<?7;q�GD9c9�70:=7;H�BÉmdG4F�q�G.9Aa4B.C¨ÎDHr<�9A7tB�G4F�F�7�ÕÑ¬ Ò9Ö ÕW×æÎ.H�<r@c7dq�@c7$9A7dB.Cc7;H�B�`�H=>¢7d@:=7¿mdG4H�I57dH�@jp�ÕL´J3r6!a�@A7$q�@c7$9A7dB.CcabCA<5G4B°7dBnp;ÕL´�:=709tmoGDH�I57dH�@E9�7oCEabB.Ct��G4@ACA7$F�7dB.CtH=CA<5I5<T·
9A7d74ö�<5I,BrG4Hr9J9�7$@ca4<TCJab<f9�7¡:�� <5F�q�I57dF�7dB.CA7$@LI?709jmdG4H�I57dH�@E9V:rabBr9jI?7¡@Ea�²DCc@caDmo7$@$3�PRGDF�F¡7ÌI?7
q�@c<?B�mo<5q�7�:=H½IfabB�mo7d@J:=7¡@ca�²DG4Bs��G4B�m­CA<5G4BrB�7Ì9AH�@JI?7¡q�@c<?Brmd<?q�7¡G4HºI¸� GDB½7$B.�DG4<57¿H�Bë@ca�²DG4B
q�G4H�@¡mEQra4Î.H�7Éqr<TS=7dI�:=7UI#� <?F�a4k474ö,<5Ie9AHR.�C¡:=GDBrml:�7Umda4I5mdH�I57d@zIfaºmdG4H�I57dH�@�:=HËqr<TS=7dIe7oC
:=7ÌI5alF¡7dC�Cc@A7¡:�abBr9VI?7Ì`�H=>¢7d@03�¦VB�7Ì��G4<f9tCcG4Hr9VI?709Vq�G4<5B.Cc9JmdabIfmoHrI?709dö�I#� <?F�a4k47zq�7dH�Cj7oCc@A7
a/.ÉmEQ�7$@;:�abBr9�HrBU��7$B�7oCc@A7�ÕZØRÙ�moIfa49c9�<fÎ.H�743

^4]



0�13254 hr352 ø 687Kq�@c7dF�<57d@�@A7$Br:=H83

jgDHCTDGU V�_a`f�[Z]_aàîWY_aZ^`ÔbR_a`¥bR`
�V709ëÎ.H�7ÁI#� <?F�q�I57dF�7$BDCEa�Cc<?GDB\:=7ËI¸� <5B.CA7$@��'aDmo7»��H=CëCA7$@AF�<5B�7d7Dö¨��7ÚF°� 7dF�q�@c7$9c9cab<z:=7

F�7oCACA@c7É7dB»q�Ifa4md7ÉF�7$9¿��G4BrmoCA<5G4Br9Ì:=7$9¿CA7$9�Cc9¡:�� <?B.Cc7d@E9�70m­CA<5G4B�9¿a��470m�H�B�7l9Aq�Q�7$@A7D3_�µG4H�@
I57$9¿qr@A7$F¡<57d@E9KCc7$9�Cc9$ö!F�GDB»<5:=7$7l7dCcab<?C¡9A<5F¡qrI?7ëÏr��7U@A7$B.�DG�²Da4<59LIfaºmoGDH�I57dH�@Ì`�I5a4BrmEQ�7l9$� <?I
²na���ab<?CJH�Br7Ì<5B.CA7d@E9A7$m­Cc<?GDBn7oCKIfalmoGDH�I57dH�@JB�G4<5@c7Ì9$� <5IµB8� ²n7$B½a���ab<?CJq�a49$3¢Y=a4Br9J9�H�@cq�@c<59A74ö
Ifasq�@A7$F�<?7$@A7�<5F�abk47���H�CzCAGDH=CA7�BrG4<5@A7D3_©tq�@c7$9ÌÎ.H�7dIfÎ.H�7$9¿mdG4@c@A70m­Cc<?GDBr9dö��o� a���ab<f9K@c7dHr9c9�<�a
a��4GD<?@µH�B�Î.Hra4@�C¨:=7t:�<59cÎ.H�7;`�IfabBrm;:�a4Br9µI57tmoG4<5B�7dB�`raD9�aLkDa4HrmEQ�7�:=7tF�G4B�<5F�a4k47D3«�r� abH=·
@Eab<f9J:�Hëk.ab@E:=7d@J7dBÞCA7dCA7�Î.H�7�:�abB�9LI?7�mdaD9K:=HÞ@ca�².CA@Ea4md<?Brkrö�I?7�@c7dq�7d@c7Ìqra4@¿:=7o�'a4H�I?CL709�C
mo7$B.CA@c7J:�a4Br9eI#� <5F�a4k47D3D��I¢�'a4H=Ct:=G4BrmJmoGDBr9A<5:=7$@A7jI?7Lq�G4<5B.C�md7dB.CA@EabI�:=7JI#� <5F�a4k47LmoGDF¡F�7JI?7
Ú6Û_Ü�ÛFÜ�Û%Ý :=H�@c7dq�7d@c7;7dB¡CA@cG4<f9�:=<5F�7dBr9A<?GDBr9$34ÕJ@caDmo7taKmo7$I5aröE�o� GD`=CA<5Br9¨7dB=�rB�F�GDB¡qr@A7$F¡<57d@G4`���7oC�Þ�ßFà�áSßFâ ³ ªÌÎDHr7JI¸� G4B°q�7$H=CV�4GD<?@;9AH�@;Ifaz��k4H�@c7Lhr35243
jgDHCTD3j V�\ëhidqàîWY_�Z^_
68709;<?F�a4k47$9t@A7$Br:=H�709;abHn:=7d`rH=CVB�7z:�G4B�Bra4<?7$B.Ct7dB°�'ab<?CjÎ.H8� H�B�7K<5F¡qr@A709A9A<?GDBn:=7zNb�

mda4@_IfaVmdG4H�I57dH�@,7oCEab<?C!H�Br<T��GD@AF�7�9�H�@_CAGDH=CA7eI5aj9�Hr@��'aDmo7R:�7¨IfaV9Aq�Q�7d@c7430�µG4H�@µa��4GD<?@!mo7oCµ7o>¢7oC
:=7L^4�Ìö�<?I¢�'a4H=C�md@A7$7d@eH�B�7L9�GDH�@Emo7j:�7JI5H�F�<57d@c7JÎ.H�<¢B8� 7$9�Ce7$Bl@c7$a4I?<?CA7LÎ.H8� HrBlq�G4<5BDCt:=7d�rB�<
:=7LI¸� 709�qraDmo7D3=��I?H�9�<57dH�@E9�F�7oCcQ�G=:=7$9;:�� 7$mdI5a4<?@EabkD7j7dS=<59�CA7$BDC0ö=I5a¡q�@c7dF�<57d@c7KÎDHr7R�o� ab<�@c7$a4I?<f9A7
7$9�CtH�BsF�G=:=7dI57KG4H°I5a�I5H�F�<57d@c7¿9d� a�>�ab<5`�I5<TCV9A7dI5G4B°I5a�:=<f9�CcabB�mo7¿a¡I5aDÎ.H�7dI5I?7KGDBn9�7JCA@cG4Hr�4743PR7eF¡G=:=7$I?7�B8� 7$9�Cµqra49µmoGD@A@c7$moC!7dCµBr7�:�G4B�B�7�:=GDBrm¨q�a49µ:=7e`�GDBr9µ@A709�HrITCEa�Cc9,mda4@µI?709!q�G4<5B.Cc9
9A<TCcH�7$9�7$B°:=7$@A@c<57d@c7jIfaÌ9Aq�Q�7$@A7Lqra4@�@ca4q�q�GD@�C;a¡I5a¡I5H�F�<?7$@A7K:=GD<?�D7dB.C�7oCA@c7KmoGDF¡qrI?7dCA7dF�7$BDC
B�GD<?@E9d386_7�9�70moG4B�:½F�G=:=7dI57ÉÎ.H�7J�o� a4<�@c7$abI5<f9�7�7$9�CK`�70abHrmdG4H�qÇq�I5Hr9L@c7$a4I?<f9�Cc743���I�709�C¿`�a49A7
9AH�@LI?7�q�@cG=:=H�<?CL9cmda4I5a4<?@c7z7$BDCc@A7¡I57¡�D7$moCA7dHr@JBrG4@cF�a4I�alIfaU9AH�@A�'a4md7¡:=7�I¸� GD`=��7oC¿a4H½q�G4<5BDC
:�� <?B.Cc7d@E9�70m­CA<5G4BÞ7oC¿I57��470m­Cc7dH�@¿q�G4<5B.Cca4BDCK�D7d@E9LI5asI5H�F�<?7$@A7D3,ijBÞq�7$H=CÌ:=GDBrm�mda4I5mdH�I?7$@KI?7

^4v



0�13254 h�3 N ø 68H�F�<5B�GD9A<?CA7¿9cabBr9eq�@cG=:=H�<?CV9Am$abIfab<5@A7D3

moG�7B.�md<?7$B.C;:�7KI?H�F�<5B�GD9A<?CA7Lk4@Ea4md7Ja�IfaÌ��G4@cFzH�I57�Ï
ãÓäRåMæuçÓç)ç)ç2çéèê�ë_ì å8í�ã�îéç0ç2ç2ç)ç�èãïä'å�ð�ñ ì ñ

©t<5Br9A<#ö�q�G4H�@!CAGDHr9,q�@cG�:�H�<TCE9µ9Am$abIfab<5@A7098B�7$kDa�Cc<T�'9$ö0I#� 7$mdI5a4<?@EabkD7¨:=G4<?Cµ7oCA@c7eB.HrI#34PR7eF¡G=:=7
:=7tm$abIfmoH�Ir:8� 70moIfab<5@ca4k47;:=G4BrB�7t:=7;Cc@A709�`�GDBr9�@c7$9AH�I?Cca�CE9�Î.H�7;I¸� GDB�q�7$H=CRmoGDH�q�I57d@¨a��D7$meH�B�7
q�7oCA<?CA7ÉabC�Cc7dB�Hra�Cc<?GDBÞ9A7dI5G4BÞIfa°:�<59�Cca4Brmo7D38687$9K:�7dH=Së:�<T>¢7d@c7dB.Cc9L@c7$9AH�I?CcabCc9K9AG4B.CK�.<f9A<?`�I57$9
9AH�@;I?709e�rk4Hr@A709�hr3ON¿7dCthr243
jgDHCTD�¢ V�_a`�bR_cÜ�b]dgZ^_a`
6�� abq�I5<fmda�Cc<?GDB°:�7LCA7oS�CcH�@A709t9AH�@;H�BsG4`=��7dCV:=H°C�²�q�7¿:�� H�B�7¿9Aq�Q�7$@A7K709�CtHrB°qr@AGD`�I?7$F�7

CA@c7$9¡9A<?F�q�I57°a½@A709�GDHr:=@c743,®_GDH=C�:8� a4`�GD@c:�ö,<5IR�'a4H=C�moG4F�F�7dB�mo7d@¡qra4@Ì<5F�q�I?7$F�7dB.CA7$@ÌI57$9
��G4B�m­CA<5G4B�9JÎ.H�<��DG4B.CLB�G4Hr9Jq�7d@cF�7oC�Cc@A7�:=7�I5<?@c7¡H�B½��mEQ�<?7$@L<?F�abkD743��D7¡mEQrG4<f9�<µI57Ì��GD@AF�abC
ØRò�ó�ó¯:=GDBDCRI?709���G4B�m­CA<5G4B�9¨9AG4B.CR:=<f9�q�G4Br<?`�I57$9R:�abB�9�IfaKI?<5`�@Eab<5@A<57t9�CcabB�:�ab@E:�ô ´ïõc³�´ ö 3�©_��a4BDC:=7RF¡7eIfabBrmd7d@µ:�abBr9!I57$9,mdabIfmoHrI59,:=7eq�I5aDmda4k47¨9Aq�Q�7$@A<fÎ.H�7R:=7RCA7dS�CAH�@c74öA��7R�DG4H�Ifab<f9�Cc7$9�CA7$@,HrB
q�Ifa4m$abk47JI5<?B�70ab<5@A7Lq�G4H�@;7dCA@c7Kmo7d@ACca4<?Bs:=7KF�7$9e��GDBrm­Cc<?GDBr9;:=7KI57$moCAH�@c7K:=7L��mEQ�<57d@;<5F�abk4709d3
�ja4Br9JI?7�mdaD9L:=7zCc7oS�CAHr@A709jm$ab@c@A7$7$9¿ö�<5I�9�H].¡CK:=7�q�@c7dBr:�@A7ÌI5aUq�@cGb��7$moCA<5G4B½:�H½q�G4<5BDC

:�� <?B.Cc7d@E9�70m­CA<5G4B�9�H�BÉq�IfabBlN4��mdG4F�F�7tI57Vq�IfabB.÷'øià�3�ijBÉm$abIfmoH�I57V:=GDBrmtI57$9RmoG�G4@E:=G4BrB�7d709
:=Hsq�<?S=7dI89AH�@;I#� <5F�a4k47Lk4@Ea4md7Ja4H=SÉ��GD@AFÌH�I?709LÏ

ù,ú�æ§ûcü9ð�ý�ñ�þ�ð�ú<ÿ�ä<þ��~û��<ü9ð�ý�ñ
G4HÇÏ
ø ¬9÷n@c7dq�@c7$9A7dB.Cc7jI57¿:=7dqrI5aDmo7dF�7$BDC;Q�GD@A<5¾dGDB.CcabI�9AH�@;IfazCc7oS�CAHr@A7

hD�



0�13254 h�3 ^ ø 68H�F�<5B�GD9A<TCc7¿a��470mVq�@cG=:=H�<?CV9Am$abIfab<5@A7D3

ø â ´�� ªz7$9�C�I57KB�GDFz`�@c7K:=7Lq�<TS=7$I8Q�G4@c<5¾dG4B.CEabI�:=7LI#� <5F�a4k47
ø ´ ÷º7$9�C;I5a�mdG4F�q�G.9Aa4B.CA7jS°:=H°q�GD<?B.CV:�� <5BDCc7d@E9�70m­Cc<?GDB
ø ² 709�C;I57¿moG�7�.Émo<57dB.Ct:=7KFÌH�ITCc<?qrI?<fmo<?CA7KQ�GD@A<5¾dGDB.CcabI�:=7KIfaÌCA7dS.CcH�@c7¿9�H�@;I¸� G4`=��7dC
ø�� 7$9�CtI#� Gb>�9A7oC;Q�G4@c<5¾dG4B.CEabI�Ô�I57¿:=7dqrI5aDmo7dF�7$BDC;Q�GD@A<5¾dGDB.CcabI¢<5B�<?CA<fabI_9AH�@;IfazCc7oS�CAHr@A7�Ö7oC¿Ï

ù	�[æ§ûcü9ð�ý,ñ�þ�ð
� ÿ�� þ�ýGû
�<ü0ð�ý�ñ
G4HÇÏ
ø ¬%àÉ@c7dq�@c7$9A7dB.CA7JI57¿:=7dq�Ifa4md7dF�7dB.C;�47$@�Cc<5m$abI�9AH�@;I5a¡Cc7oS�CAHr@A7
ø ´ àl7$9�CtI5a�moGDF�q�G.9Aa4BDCc7j²°:=Hsq�GD<?B.Ct:�� <?B.Cc7d@E9�70m­CA<5G4B
ø�� 709�CtI57KmoG�7�.Émd<?7$BDCV:�7JFÌH�I?CA<5q�I?<fmo<?CA7z�47d@ACA<fmda4I�:=7KI5aÌCc7oS�CAH�@c7K9�Hr@;I#� G4`=��7dC
ø � 7$9�CtI#� Gb>�9A7oC;�47$@�Cc<5m$abI�Ô�I57¿:=7$q�I5aDmo7$F¡7$B.C�QrG4@c<?¾$G4B.Cca4I�<5B�<?CA<fabI89AH�@;Ifa¡CA7oS�CcH�@A7�Ö �B=��B8ö�moG4F�F�7¨IfatqrI?H�q�ab@AC,:=709_@c7dq�@c7$9A7dB.CEa�CA<5G4B�98:=7$9!<5F�a4k4709_9AG4B.C!I5<?Br7$ab<5@c7$9$ödG4BzG4`=Cc<?7$BDCI57JB�H�F�7$@AG�:=Hsq�<?S=7dI�k4@Ea4md7Ja�IfaÌ��G4@cFzH�I57�Ï� ð�ú'ñ_ã�æ��ïù	� ÿ������Ñþ^ù�ú��
©t<5Br9A<#ö�GDBUGD`=CA<57dB.CtI57$9�@c7$9AH�I?Cca�CE9���<59A<?`rI?709;:�abBr9�I57$9;�rk4H�@c7$9eh�3 h�7oCth�3 ¤�3

�@�98 ¼
#�&��
��|
&@= ��'��g!$���)�A�f���L'�|?�í'B|
�a�A���î�%�����5�����s&��B'�'�|
&}!$� �
©;�rBn:=7Kq�G4Hr�4G4<5@ta/.ÉmEQ�7$@;:=7$9�@c7$9AH�I?Cca�CE9;abHr9c9A<�`�<?7$BnÎDHr7K�ei;XÌö=<?I8�'abI5I5a4<TCt@Ea���GDH=CA7$@

:=709�<?B=��GD@AF�abCA<5G4Br9;mdG4Brmd7d@cBrabB.C�I5aÌCA7dS�CAH�@c7K7oC;I57$9;q�@cG4qr@A<57oCc7$9�:=7$9�GD`=��7oCE9d3
ij`=��7$moC°mdG4B.CA<57dB.CU:=GDBrmnF�ab<5B.CA7$BrabB.ClH�Br7½9�Cc@AH�m­CAHr@A7½®!7oS�CcH�@A7½7oCUHrB�7ë9�CA@cHrm­CcH�@c7

��B.CA7$@A<5G4@03

hr2



0�132í4 hr3 h ø pt7dBr:=Hna��D7$mjI?7KI5G4kDG¡:=7KI¸� 7$moGDI?7D3

0�13254 h�3 ¤ ø p;7dB�:=Hna��47$mJH�Br7jCc7oS�CAHr@A7¿^D�z3

h.N



jgDGF�DHC !Ý_cÜ�b]dgZ^_
6_as9�CA@cHrm­CcH�@A7�®!7oS�CAH�@c7�moGDBDCc<?7$B.CJq�G4H�@KI¸� <?Br9�Cca4B.CLHrB�7�9�Cc@AHrmoCAH�@c7¡��<?kDF�7dB.C¿7oCKH�B�7

9�CA@cHrm­CcH�@A7K³,<5B�<59AQ83
687j��<?kDF�7dB.Ce:�� H�BUG4`=��7dCR:=7o��B�<�9Aa¿mdG4H�I57dHr@R:=7j`ra49A743D�ei;X�q�7$@AF�7dCe:=7jF¡7dC�Cc@A7J:=7$9

k4@Ea4:�<?7$BDCE9�:=7KmoG4HrI?7$H�@c9;:rabBr9�I57L��<?kDF�7dB.C$ö�F�a4<59�q�G4H�@;I¸� <?Br9�Cca4B.Ct¾$ptmdH�`�7KBr7L9AH�q�q�G4@ACA7
Î.H8� H�B�7UmdG4H�I57dHr@ÌH�Br<5Î.H�7D3µ6!aºmoGDH�I57dH�@�moGDBDCc<?7$B.CÌI57$9Ì��a4I?7$H�@E9¿¬rG4C�CEabB.CA709Ìp;70:�ö�ÕJ@A7$7dB8ö
´eI?Hr74ö_³,<5ITCc7d@0ö87oCz®!@ca4Br9AF¡<?C$3!³!<5I?CA7d@z7oCz®!@ca4Br9�F�<?Cz9�GDB.CLH�CA<5I?<f9�7lq�GDH�@KI5a°Cc@ca4Br9Aqrab@c7dBrmd7
Ô��DG4<5@;pta�²4GDBUp;7d��@caDm­CA7�Ö­3
687½³,<5B�<f9�Qù:8� H�BùG4`=��7dCU:=7o��B�<J9A7$9Éq�@AGDq�@c<?7dCA7$9l:=7½@c7o¬r70m­Cc<?GDB8ö¨9A7$9lmdG�7�.Émo<57dB.CU:=7

I5H�F�<?7$@A7º:=<?>¢Hr9�7DöR9Aq�70moH�Ifab<5@c74ö�7dClq�Q�GDB�krö¨a4<?B�9�<VÎ.H�7ë9�GDB)aD9�q�7$moCëÔ�F�7dCcabI5I5<5mnGDH)q�I5aD9�·
CA<fÎ.H�7435353 Öo3!PR7$9Lq�@cG4q�@c<57oCA709L9�7$@AGDBDCJ7oS=q�I5<5Î.H�709Lq�I5Hr9L7dBÇ:=7oCEab<5I�:�abB�9jIfa°qrab@ACA<57ÉPRG4H�I57dH�@
:�� H�Bnpta�²4GDB83
jgDGF�DGF znmíb�_aZ^WYeTZ
6_a¡9�Cc@AH�m­CAHr@A7J��B.CA7d@c<5G4@R:�7$mo@c<?C�I¸� <?B.CA7$@A<57dHr@e:=7JI¸� GD`=��7oC0ö=7dI5I?7LmoGDBDCc<?7$B.C�9AG4BÉ<5G4@KÔ'<?Br:�7oS

Gb�,@A7d��@caDm­Cc<?GDB�ÖR7oCV9A7$9�q�@cG4q�@c<57oCA709�:�� abC�Cc7dB�Hra�Cc<?GDB°:�7KI5a¡I5H�F�<?7$@A7D3
jgDGF�DGU !ÝZ]\Em[`¥ß9eTZ¯à
¦tB�7J9�Cc@AH�m­CAHr@A7VmdG4B.CA7$BrabB.C�Ifa¿F�a�Cc@A<fmo7t:�7tCA@EabB�9���GD@AF�a�Cc<?GDB�:=7tI¸� GD`=��7oCRa4<?B�9�<�ÎDHr7j9ca

F�a�Cc@A<fmo7L<5B.�D7d@E9�7D3

�@�ix "p'c�
#v���9�A;}!$� ��&~yz|¥©~�$#Ô��|
�����
�tGDHr9,H=CA<5I?<f9AG4Br9!H�B�7e�47$@c9A<?GDB¿H�BÌq�7$HÌ9Aq�70mo<fabI57R:=7eI#� abI5k4GD@A<?CAQrF¡7e:=7e@ca�².·¸CA@Ea4mo<5B�k�öoqrab@

@Eabq�q�G4@ACjalmd7dI5I?709J@A7$BrmoGDBDCc@A7$7$9t:8� Qra4`�<?CAHr:=7D3_PR7$mo<µ709�CL:=Hëa4Hº�'ab<?CJÎ.H�7¡¾$pVmoH�`�7ÌH�CA<5I?<f9�7
I57J@Ea�².·#Cc@caDmo<5B�kz7dC;I5a¡@Ea4:=<5GD9A<TCc743=6_a¡@Ea4:=<5GD9A<?CA7L9d� G=mdmoHrq�7K:=709;G4FÌ`�@A709dö�7dC;:�7$9;I5H�F�<?7$@A709dö
:=GDBrmJI?7K@Ea�².·#Cc@caDmo<5B�k¿B�7¿md@A7$7Jq�a49;:�� G4FÌ`�@A709d3
X�G4<fmo<87$BUq�9�7$Hr:=Gb·�moG=:=7LI¸� a4I?kDG4@c<TCcQ�F�7JÎ.H�7KBrG4Hr9�H=Cc<?I5<f9�GDBr9LÏ
n]µ¯�/Ó � �¸�RÓR�¥³ ´ ¹§£¥¤]��L9OÍ ¡Rµ¸³ÐLi�
gRýÝ }�^Ç^�w¹t£¥¤]� �  ^£¸²R�]�«²R³v }�"�
�'O¡Rµ¥³mLi±"gRý�  ±]Ç^��¹t£¥¤R� � ¢n£¥³n¤]�¸²R³¨ À±
�
�ROÍ ³]£¸�]µ¸�sg·­/³]���¥³ � £¥�]µ¸� ´ �c�Q�t�/£R¢tLi± # � # ­¸£�¹t�«³]£)O� ­¸µ«²¯¢n�¸²R³fg � £¥��ÒRµR¢nµ¥³eLi³]£¥�]µ«��O� ��¹§£¥¤]� � �n²R� Ï �Q±R�R¢�LH± # � # ­/µ¸²^¢¥�¸²�³GO� ÖÖ

PR7oCKabI5k4Gl��a°mda4I5mdH�I57d@JI5aUmoG4HrI?7$H�@J:�7¡mEQraDÎ.H�7zq�<?S=7dI�:=7¡I#� <5F�a4k47Dö�7$Bëmo@c7$a4B.CjH�Bë@ca�²DG4B
qra4@�CEabB.Ce:=7LIfaÌm$abF�7d@Eaza4I?IfabB.C��47$@c9emo7Lq�<?S=7dI¸3.X�GD<5md<�7dBUqr9�7$Hr:=G4·÷mdG�:�7jI¸� a4I?kDG4@c<TCcQ�F�7jÎ.H�<
mda4I5mdH�I57JIfa�moGDH�I?7$H�@t:�� H�Bs@ca�²DG4BºÏ

hD^



ÒRµR¢nµ¥³ � £¸�RÒRµR¢nµ¸³$L � £¥�N³]£¥�Rµ¸��OÍ �R��g���³]µ¸²"nR�¥³ Ï µ¯���R� ´ �R�R�¥³¯¦¸�R­/�§�/µ¸� � � Ï ¢/²§¦ Ï ³]µR­_ ]��Li³R£¥��µ¸��O� �/¡MLH�R�
g
gnÉ,I ��� O�³]�¥�¥²R³n� ¶ ¢n£]­F`Ý ­¸µ«²¯¢n�¸²R³ � µ^­¸£R¢¥�xg·­¸£R¢]­Q²^¢¥ÒRµ¸²¯¢¥�¸²R³ � µR­¸£�¢¥��LY�R�'O� ­¸µ«²¯¢n�¸²R³ � �n¡]¢ g·­¸£R¢]­Q²^¢¥ÒRµ¸²¯¢¥�¸²R³ � �¸¡]¢¥�]­_ t�«�tLH���RO� ­¸µ«²¯¢n�¸²R³ � �n¡n³ g·­¸£R¢]­Q²^¢¥ÒRµ¸²¯¢¥�¸²R³ � �¸¡n³R£]­/�R��L+�R�RO� ³]�^¦Q²¯¢«�]£¸�R�]�xg�­¸µ«²¯¢n�¸²R³ � µ^­¸£R¢¥�^�·­¸µ¸²¯¢¥�¸²R³ � �¥¡]¢^�·­¸µ¸²¯¢¥�¸²R³ � �¥¡n³� ³]�]¦Q²¯¢¸�]£«�R�]���Fg�£¥���R�¸��²^£¥�§�«µ¸�WLi³R£¥�Rµ¸�RO� ³]�¸�n²R³n��³]�]¦Q²¯¢¸�]£«�R�]�
 Ö
PR7oCÉa4I?kDGºCA@cG4Hr�47°I?7sq�G4<5BDCÉ:�� <5BDCc7d@E9�70m­Cc<?GDBÁI57°qrI?Hr9�qr@AG=mEQ�7s:=Hà@ca�²DG4BËa��470mÉCcG4Hr9¡I57$9G4`���7oCc9J:=7ÌI5aU9Amd7dB�7D3¢Y¢� <5I!B8� ²ºa�qraD9j:�7zq�G4<5BDCK:�� <?B.Cc7d@E9�70m­CA<5G4B_örG4B½@A7$B.�DG�²47KIfalmdG4H�I57dH�@
B�GD<?@0öbmo7$I5aJ�47$H=C¨:=<5@A7;Î.H�7;I57;@ca�²DG4BÌ7$9�C¨9�GD@�Cc<�:=7;I5aL9cmo7$B�743DY=<?B�GDB8öbGDB¡m$abIfmoH�I57�I5aKmdG4H�I57dH�@
I5G�m$abI57Ja�md7Kq�GD<?B.C$ö=Ifa�moGDH�I?7$H�@t:=Hs@Ea�²4G4Bl@A7d¬r7$mEQ�<�a¡qra4@�Cc<?@t:=7Kmd7Kq�GD<?B.C$ö=7dCtI5a�mdG4H�I57dH�@
:=HÇ@Ea�²4G4B½@A7d��@caDm­CA7�a°qrab@ACA<5@¿:=7Émd7¡q�G4<5B.C$3,ijBÇa���GDH=CA7�md7$9JCA@cG4<f9KmoGDF�q�G.9Aa4BDCc7$9J7oCKGDB
abqrq�I?<fÎ.H�7LH�B�7L��GD@AFÌH�I?7K:�� a�CACA7$B.H�a�CA<5G4B_3= �B=�rB8ö�G4B°@A7$B��4G�²47jI5a�mdG4H�I57dH�@;@c7$9AH�I?Cca4BDCc743
6_a�moGDH�I57dH�@;I5G=mdabI57L7$9�CtmdabIfmoHrI?7K7$Bl��GDBrm­Cc<?GDBs:�7¡Ï
2D3�6!a�moG4HrI?7$H�@t:=7KIfazCc7oS�CAHr@A7K:=7¿md7oCtG4`���7oCta�mo7Kq�G4<5BDC
N�3�6¨� a4B�k4I57L7dB.CA@c7LI5a¡I5H�F�<?7$@A7K7dC;I5a�B�GD@AF�a4I?7J7dBnmo7Lq�G4<5B.C
^r3�6_7¿moG�7�.Émd<?7$BDCt:=7KI5H�F�<57d@c7La4Fz`�<57dB.Cc7L:�7¿mo7oCtGD`=��7oC
h�3�6_7¿moG�7�.Émd<?7$BDCt:=7KI5H�F�<57d@c7L:�<T>¢Hr9A7¿:=7¿mo7dC�GD`=��7oC0örÎ.H�<_a4k4<?C;a��D7$mjI?7¿N�3
¤�3�6_7�moG�7�.Émo<57dB.CK:=7¡I?H�F�<57d@c7¡9Aq�7$moHrI5a4<?@c7¡:�7�md7oCLG4`=��7dC$ö�Î.H�<�abkD<TCKa��470m¿I57�N�3¢7oCKI?7
�D7$moCA7dHr@;�.Hr743

PR7$9;mdG4F�q�GD9cabB.Cc9�9A7d@cG4B.C;7oS=q�I5<5Î.H�7Ka��470mVqrI?Hr9V:=7Lq�@A70mo<f9�<5G4B�9�q�I?H�9�`ra49$3
�µG4H�@¡mdabIfmoHrI?7$@zIfa½moGDH�I57dH�@Ì@A7d¬r7$mEQ�<57�Ù�@A7d��@caDm­Cc74ö�G4BÚ:=G4<?CÌ:�� ab`�G4@E:Ç�4GD<?@¡9�<eI?709¿q�@cGb·

q�@c<?7dCA709;:=7KI#� G4`���7oC;q�7$@AF�7dC�CA7$B.CVI5a¡@c7o¬r70m­Cc<?GDB�Ù�@c7o��@Ea4moCA<5G4B83=Y�<8GDH�<#örG4BsmdabIfmoHrI�H�Bs@ca�²DG4B
@c7o¬r70mEQ�< Ù�@A7d��@caDm­Cc7eq�ab@e@ca4q�q�GD@�CeabHÉ@Ea�²4GDB¡<5Brmd<5:=7$B.CR7oC�Ifa¿B�GD@AF�abI57V:=7jI#� G4`���7oCea4HÉq�G4<5BDC
:�� <?B.Cc7d@E9�70m­CA<5G4B_ö�7oClGDBÚ@c7dIfabBrmd7nI5aë��GDBrm­Cc<?GDB)pVa�²�PRGDI?GD@�a��47$msmd7n@ca�²DG4B83�¦tBr7n��G4<f9�I5a
moGDH�I57dH�@V:�7z9�7K@Ea�²4GDB°m$abIfmoH�I574örG4BnIfa�F¡G=:=<?�r7¿q�ab@t@Eabq�q�G4@ACVabH�S°q�@cG4qr@A<57oCc7$9;:=7¿@c7o¬�7$m­·
CA<5G4B¢Ù�@c7o��@Ea4m­Cc<?GDBU:=7KI¸� G4`=��7dC$3�PR70mo<8IfabBrmd7¿:=G4B�mLH�Bsq�@AG=md7$9c9�Hr9�@c7$mdH�@E9�<?�,Î.H�<,9�7K@Eabq�q�7dI5I57abH°F�a�S=<5FzH�Fè:�7dH=SU��G4<f9;a¡mEQ�a4Î.H�7Lq�GD<?B.CV:�� <5BDCc7d@E9�70m­Cc<?GDB83

�@��� ��| �í'�|��a�a� y�|Ñ©%#Ô��|
�í���
��a49c9�GDBr9eF�a4<?B.Cc7dBra4BDCVa¡I¸� <5F�q�I57dF�7dB.CcabCA<5G4Bs:=Hs@ca�².·¸CA@Ea4md7d@03X�G4<fmo<8I57$9�F�7$Fz`�@c7$9�q�@c<5�47$9�:=7KIfa�moIfa49c9;pta�²=®_@Ea4md7d@JÏ­¥¢n£^¦�¦ � £¸� ° ³]£^­«�¥³ Í�R³t�_n]£¸�]�zËÎ�Î

�^­¸�«�^�
�^­«�¸�^�u®�¦�­¸�«�^�� 

h4h



©]­Q��³]����®¸µ]­/��³]���� Î�Î
� �^­Q²R³§¦��«µ¸��¢n��n]�R¢��������³R£^­¸� � ��n]�R¢¨ Î�Î ´ ¹t£¸¤]������ë��¹§£¥¤]���c�QÓn�� # ��¹t£¥¤]� � �¯�Q¤� ��� ¤n²§­_ ^£¥³L®/³n¤nª�ª�²]¡) Î�Î
�¥�]£¸�t�n¦/�t�¥­�¦

�
���Ö
ijBù@Eabqrq�7$I?I57ëÎ.H�7ÞI5aàmoIfa49c9A7ÞY=md7dB�7»moGDB.CA<57dB.ClCcG4H=Cc7$9°I?709°<?B=��GD@AF�abCA<5G4Br9smoGDBrmo7$@AB�abB.C
Ifaº9Amd7dB�7U�eitX�Î.H�7l@c7dF�q�I5<eI?7Uqrab@E9�7$H�@lÔ#mdabF�7$@carö_G4`���7oCc9$ö_qr@AGDq�@A<57oCc7$9zk47dBr7d@EabI¨:=7UI5a
9cmo7dBr74353?3OÖ­38�jG4Brm¡a���abB.CK:=7�q�GDH��4GD<?@LmoGDF¡F�7$Brmo7$@JI57¡CA@Ea4md7¡:=7�@Ea�²4GDBr9dö�<?Iµ�'a4H=CKH=CA<5I5<59A7d@
H�B°G4`=��7dC;�,G��=6_GDa4:�7d@eq�GDH�@;qrab@E9A7d@�I5a¡9cmo7dBr74ö=7oCtq�a49c9�7$@eI57Lq�GD<?B.Cc7dH�@t:=7LI¸� GD`=��7oCVY=md7dB�7
:=HÇ�µG��=68GDaD:=7d@La°I#� G4`���7oC¿pta�²=®_@Ea4md7d@�Ô�7$BëH�CA<5I?<f9Aa4B.C¿I5aU��G4B�m­CA<5G4BÇ<5B.CA7d@A�'a4md7
(�pta�²=®!@cab·
mo7$@KÏ�Ï 9A7oC­Y=mo7$B�7DÔ¸Y=mo7$B�7)å�9cmo7$B�70Ö *�Öo3
�µG4H�@8I¸� <?Br9�Cca4B.C8I#� G=m­CA@c7d7�B_� 709�C_q�a49¢H=Cc<?I5<59A74ö$F�ab<f98mo7$I5a;9A7d@Eaeqrab@c7d<5I#öd<?I��'a4Hr:=@Ea;moGDBr9�Cc@AHr<?@c7

H�BÌG�moCA@c7d7¨a��D7$m¨I?709_GD`=��7oCE9!:=7eIfaV9cmo7dBr74ö07oCµI?7Rqra49c9�7$@,aVI#� G4`���7oC,pVa�²�®!@Ea4mo7$@¨Ô�7$BzH=Cc<?I5<f9Aa4BDC
Ifaz��GDBrm­Cc<?GDBU<5B.CA7$@��'aDmo7g(�pVa�²�®!@Ea4mo7$@jÏ_Ï 9A7oCoiJm­CA@c7d7.Ô¸iJmoCA@c7d7
å�G=m­Cc@A7$70Ö *�Ö­3
6_a���a4@A<fab`�I57KCc@caDmo7$6_7d�D7dI8709�CVHrB½moGDF¡q�CA7dHr@JÎ.H�<!<?Br:�<5Î.H�7¡aÉÎ.H�7dI,B�<5�47$a4Hº:=7¿@c7$mdH�@�·

9A<?GDBnB�G4Hr9VB�G4H�9V9A<TCcH�G4Br9jq�7dBr:�a4B.CjI57KCA@Ea4md7z:=7z@Ea�²4GDB83�PR7$md<!q�G4Hr@Vq�G4H��DG4<5@VI5<?F�<?CA7d@jI5a
@c7$moHr@c9A<?GDBlq�G4H�@t:�7$9�@Eab<f9�GDBr9�ÎDHr<_9�7$@AGDB.Ce7dS�qrI?<fÎ.H�7d709�q�I?H�9;`ra49$3 �Br9AH�<?CA74örI?709�q�@AGDq�@c<?7dCA7$9�:=7LI¸� <5F�abkD7LÎ.H�7LI57Kpta�²=®_@Ea4md7d@�:=G4<?C;@A7$Br:=@c7TÚ=9AaÌCca4<?I5I574ö=7oC
I57J`rH=>�7$@Vp;ÕL´ÊG4Hn9A7d@Eaz@c7dB�:=HUI¸� <?F�abkD7L7oCVa/.ÉmEQ�7$@t:�abB�9�I5aÌ��7dBr7oCA@c7KkbC-,¢3
³,<?Bra4I?7$F�7dB.C$ö;I57$9°��ab@c<5a4`�I57$9°:=7»9�CEa�CA<f9�CA<fÎDHr7$9$ö�Î.H�<LB�7»9AG4B.CUq�a49°F�G4B.CA@c7$9°<fmo<L��H

I57dH�@eB�G4FÌ`�@c7434��I�9$� a4k4<?Ce:=7VCA7$B�<?@;mdG4F�q=CA7J:=HlBrG4Fz`r@A7V:�7j@Ea�²4GDBr9�<5B�<TCc<5a4H=S�ÙL@c7o¬r70mEQ�<f9EÙ�@
7o��@Ea4moCA709EÙ�CA@EabBr9AF�<59�m$abIfmoH�I57$9$ö�:=HÌBrG4Fz`r@A7�:�� <?B.CA7$@c9A7$moCA<5G4Br9µa��D7$m¨CAG4H�9µI?709,C�².q�7$9,GD`=��7oCE9dö
I57JBr<?�D7$abHs:=7K@c7$mdH�@c9A<5G4BlI57Lq�I5Hr9;Qra4H=CVa�CACA7d<5B.C$353?3
6_asCEab<5I?I57l:=7lI#� <?F�a4k47Éq�7dH=C¡7oCc@A7É@c7$:�<?F�7dB�9�<5G4B�7$7�7dB»H=Cc<?I5<f9Aa4BDC¡I5a°��GDBrm­Cc<?GDB�(Apta�².·

®!@caDmo7d@¡Ï�Ï @A70:=<?F���F�abkD7$´eH=>¢7d@�Ô�<5B.CJïKö <?B.CKQ�Ö *Eö�7$Br9�Hr<TCc7¡HrBÇa4q�q�7dI�aUI5aU��G4B�m­CA<5G4BÀ(Apta�².·
®!@caDmo7d@½ÏjÏ @A7$Br:=7$@A��F�abkD7DÔ'�4G4<f:rÖ *°IfabBrmd7½I57½@Ea�²D·¸CA@Ea4md<?Brkr3�¦tBr7º��G4<f9lCA7d@cF�<?Br74öeG4BÊq�7dH=C
@c7$moHrq�7$@A7$@�I?7n`�H�>�7$@É<?F�a4k47na��470mUIfaÞ��G4B�m­CA<5G4Bf(Apta�²=®_@Ea4md7d@°ÏtÏ k47oCE´eH=>�7$@0Ô'�4GD<5:rÖ *sÎ.H�<
@c7dB��4G�²ÞI?7sq�G4<5B.CA7dHr@�:�HÚ`�H�>�7$@$3RPR7s`�H=>¢7d@�709�C�a/.ÉmEQ�7s:�a4Br9�H�B�7°��7dBr7oCA@c7°kbCi,�Ô�H�B�7
��G4B�m­CA<5G4Bs:=H�F�qr®!GD³,<5I?7K709�Ctqr@A7$�.H_ö=q�GDH�@;q�GDH��4GD<?@;9cabH��D7dk.ab@E:=7d@eI#� <5F�a4k47�Ö­3
ijBçq�7dH=CÇabHr9c9�<¡a/.ÉmEQ�7$@ºI?709½9�CcabCA<f9�Cc<5Î.H�709º7dBáabq�q�7dIfabB.C½Ifa)��G4B�m­CA<5G4Bu(�pta�²=®!@cab·

mo7$@KÏ�Ï mdG4H=C­Y.CcabCc90Ô��DG4<f:rÖ *
�@�Sº yz|¥©
#
�Â�B���9� ��|
'
jgD�¢�DHC V�\ërt\Eà�_�Z]\�og\Emq`N÷�k�J
6_aºm$abF�7d@Eas7$9�CÌ:�a4Br9KI¸� a4`r9AG4I5H�7ÉI57Éq�GD<?B.CÌ:8� GDH»I#� G4B»@c7dk.ab@E:=7�I5aº9cmo7$B�743!�µG4H�@z9ca�·

CA<f9��'ab<5@A7JI5a¡9A².B.CEa�S=7V�eitXzö�IfaÌm$abF�7d@Eaz:�G4<?C�kD7d@c7d@Rq�I?H�9�<57dH�@E9�a�CACA@c<?`�H�Cc9$3�®!G4H�C;:8� a4`�GD@c:�ö
B�GDHr9!:�7d�4GDBr9_9Aq�7$mo<?�r7$@!I57�C�²�q�7e:=7emda4F¡7$@carö$md7dI5H�<�qrab@,:=7o�'a4H�ITCµ7oCEabB.C!Ifatqr@AG4��7$m­Cc<?GDBza��470m
q�7d@E9�q�7$moCA<5�4743rPR7Jqrab@EabF�7dCA@c7V��aÌa4k4<5@e9AH�@�IfaÌ:=<5@c7$m­Cc<?GDBU:=H°@Ea�²4G4BÉÎ.H�<���aÌ7oCc@A7JI5a4Brmo7$@ea

h.¤



0�13254 h�3 M ø p;7dB�:=Hna��47$mJabBrk4I57L:�7¿M4��3

qra4@�Cc<?@V:�7¿I#� 7d²D743r6_7z9A7$moGDBr:°qrab@EabF�7dCA@c7K7$9�CVI5aÉq�G.9�<?CA<5G4Bn:=7¿IfaÉm$abF�7d@Ea�3���I,9d� abkD<TC;CcG4H=C
9A<?F�q�I57dF�7dB.Cj:�Hºq�GD<?B.CjaÉqrab@ACA<5@V:=HrÎ.H�7$I!GDBsI5a4Brmo7¿I57$9V@ca�²DG4Br9$3��j7dH=Snqra4@ca4F¡7dCA@c7$9;Î.H�<
9AG4B.C�@A709�q�7$moCA<5�47$F¡7$B.C ²+± 7oCjÞ ´ µ'& ³ 9A7d@c�47dB.C¨aK:=GDB�B�7$@¨I57t@ca4q�q�G4@AC¨:=7VIfaLI?GDB�k4Hr7dH�@R7oCR:=7IfaKI5a4@AkD7dH�@e:=7VI¸� <?F�abkD74öD7oC�I?7J9�7$Br9R:�7jmo7$I?I57o·�mo<¸3�687tqra4@ca4F�7oCA@c7�â Ò àÌq�7d@cF�7oCeÎ.Hra4B.Cea¿I5H�<:=7V:�7o�rB�<5@eI?7J9�7$Br9¨:=7jI5azmdabF�7$@car3b��I�709�CeI?7Vk4H�<f:=7Vq�G4Hr@¨G4@c<57dB.CA7$@�I5a¿�'a4md7V9�Hrq�7$@A<57dH�@c7V:=7
IfaÌm$abF�7d@Ea�3� �B=��B8ö�I57J:=7$@ABr<?7$@;qrab@EabF�7oCc@A7J:=7L`ra49A7J7$9�C�I57L�470m­CA7$H�@;:=7K:=<5@A70m­CA<5G4B_3.��I�<5B=·
:=<fÎ.H�7;I5aL:=<5@c7$m­Cc<?GDB�k47dBr7d@EabI57e:�a4Br9�Ifa4Î.H�7$I?I57�@A7$kDab@E:=7eI5aLm$abF�7d@Ea�3b®!G4Hr9�md7$9�q�ab@EabF�7oCc@A709
:=7L`raD9�709�G4B.C;7oCA7K<5F�q�I57dF�7dB.CA709t:�a4Br9�I5a¡�D7d@E9�<5G4B°a4m­CcH�7dI5I57L:�H°@Ea�².CA@Ea4md7d@03
�z� abH�CA@c7$9Kqra4@ca4F�7oCA@c7$9L9AG4B.C¿abHr9c9A<µCA@c7$9L<5F¡q�G4@ACca4B.C¿qrab@Emo7�Î.H8� <?If9¿abkD<59c9A7dB.CL9AH�@KI57$9

qra4@ca4F¡7dCA@c7$9t:�7¿`ra49A7$9$3¢PR7¡9�GDB.Cj:=7$9Vqrab@EabFzCA@c7$9t:�7zF�G=:=<T��mda�Cc<?GDB83�6_7zq�@c7dF�<57d@t709�CJI?7
�470m­Cc7dH�@�ôé®9® Ò °�ß ³ Î.H�<.q�7$@AF�7dCµ:=7e9�q�7$md<T��7d@µaVÎ.H�7dI.7dB�:=@AGD<TC,q�@c7$mo<f9!I5ajmdabF�7$@ca���atq�G4<5B.CA7$@$3PR7tqra4@ca4F�7oCA@c74ö�q�G4Hr@RÎ.H8� <?I�9�GD<TC¨aDm­CA<?�8:=G4<?C¨7dCA@c7tq�Ifa4mo7$@¨abqr@A709�I?709�qra4@ca4F�7oCA@c7$9�:�7t`ra49A743
687U:=7d@cB�<57d@zq�ab@EabF�7oCc@A7�709�C¡B�G4F�F�7AßF«
µ%ô¸ªo3µ��Ieq�7$@AF�7oC�:�� 7dIfab@ck4<5@KG4HÁ:=7°:=<5F¡<5B�H�7d@ÌI?7
mEQra4F¡q�9;:=7K��<59A<?GDB83���I5Hr9tmdG4Brmd@A7dCA7$F¡7$B.C$ö=<5I_��a�q�7$@AF�7dC�CA@c7¿:=7K¾$G.GDF�7d@;q�I5Hr9;GDHUF�G4<5Br9
9cabBr9�mEQra4B�k47$@ÌI57sq�GD<?B.Cl:=7sq�GD9A<TCc<?GDBà:=7sIfaÇmdabF�7$@car3�ijBàq�7$H=CÉ�4GD<?@�9AH�@�I?709�<?F�a4k47$9
9AH�<?��a4BDCc7$9�I¸� 7d>�7dCV:=Hsqrab@EabF�7dCA@c7[ß%«�µ�ôéª�Ï
jgD�¢�DGF IÔ\�hircdqhÝoqdpZ]\
(5e5msWHm[W+b]WY\Eh
®_GDHr9JI?709Vq�ab@EabF�7oCc@A709V:=7¡I5aUmda4F¡7$@cal7oCEabB.Cjq�@c7dq�ab@c7$9jqrab@JI?7Ìqrab@E9A7dH�@0ö�<5IµB�7¡@A709�Cc7

q�I5Hr9VÎ.H8� a�mda4I5mdH�I57d@tI57¿@Ea�²4G4BU<?Br<TCc<5a4I_q�G4H�@jI?7¿qr<TS=7dI_S�ö ²D3�X�G4<fmo<!I?7¿qr@AG=mo70:=7K7dBnq�9�7$Hr:=Gb·
moG=:=7�Ï �rgO±§�qL���¹t£¸¤]���c�/Ó¥�� Î �'O� ¬sgO�§�qL���¹t£¸¤]� � �¯��¤� R� Î �)O� 

hDM



0�13254 h�3OW ø p;7$Br:=Hna��470mja4B�k4I57K:=7�2$^4�U3

³]£¥� � ���c�Q�lg�­¸£Q¹ � ¢¥µ^­¸£¥�t�/µ¸�� �«ýsg�� Î ��¹§£¥¤]���c�QÓn�� Ý ¬�ýsg�¬ Î ��¹§£¥¤]� � �^�Q¤� R�� ³]£¥� � Ó¯�Q³]�^­/�§�«µ¸�rg<­¸£Q¹ � Ó§�Q³]�]­/�t�«µ¸�r�·­¸£Q¹ � ³§�Q¤� R�§®��«ý
�<­¸£Q¹ � ²��t®¸¬nýv ³]£¥� � Ó¯�Q³]�^­/�§�«µ¸� � �]µ¥³/¹t£n¢^�_E���L0O� 

�@��Í yz|¥©
#
�>����)}��� ;��
jgD+*�DHC ,È_.-Ù_ar§b]WYe5m�og\Em[`N÷fk�J
6_aK@c7o¬�7$m­Cc<?GDB�:�abBr9¨�eitXò7$9�CemdG4B.CA@cG4I57�qrab@RI?7tF�G4C�·�moI57o�^(�@c7o¬�7$m­Cc<?GDB�*­346_aK@c7o¬�7$m­Cc<?GDB

7$9�CLH�BëF�7$Fz`�@c7�:=7ÌIfa°qrab@ACA<57�³!<5B�<f9�QÇ:=7�I¸� GD`=��7oC038Pj� 7$9�CKH�B�7�moGDH�I57dH�@0ö�ÎDHr<µ:�7o�rB�<57�I5a
moGDH�I57dH�@�qra4@;I5aDÎDHr7dI5I?7K9A7d@EaÌFÌH�I?CA<5q�I?<57KIfa¡mdG4H�I57dHr@;G4`=Cc7dB�H�7Lqrab@;I57L@ca�²DG4BU@A7d¬r7$mEQ�<¸3
��ab@;7oS=7$F¡qrI?7K@c7dk.ab@E:=7d¾Jmo7oCACA7¿9Aq�Q�7$@A7�Ï¦Q�
 ^�¥³R� Í Çný # ý # ýRÊLÿ � ý�c��¤«¹t�¸�R� Í � �nÓ Ö¡§���c�n¦_ Í ³]�n¡R¢n�^­/�t�/µ¸�Oý � � ÖÖ

PR7oCACA7J9�q�Qr7d@c7t9�7$@caL@cG4H�kD74öD7oC¨@c7o¬r70mEQ�<5@caK9AG4B�7$BDCcG4H�@EabkD7�7dBÉ@c7$:=Hr<59cabB.C�IfaKI?HrF¡<57d@c7V@c7$mdH
:=7LF�G4<?CA<5743

h�W



jgD+*�DGF IÔ\�hircdqhÝoqdpZ]\
(5e5mpZ]_.-Ù_ar$/[W
6_a�@c7o¬�7$m­Cc<?GDBº:�� H�Bº@Ea�²4G4Bn9AH�@VHrB�7z9AH�@��'aDmo7¿709�Cj`ra49A7z9AH�@VI57zq�@c<5Brmo<5q�7z��G4Br:rabF�7dB=·

Cca4IR:=709KI5G4<R:�710~ªcâ0áSßFÞ ³ ª�â­3_��Ie9d� abkD<TCz:�7��'ab<5@A7�@c7dq�ab@ACA<5@¿H�B»B�GDH��470abHÇ@ca�²DG4BÞabH»q�G4<5BDC:�� <?B.Cc7d@E9�70m­CA<5G4B�:=H�qr@A70mo7$:�7dB.C$346¨� a4B�k4I57t:=7V:�7dqra4@�C¨:=H�BrG4H��D7$abH�@Ea�²4GDBÌ709�C¨<f:=7$BDCc<5Î.H�7ta
I¸� a4B�k4I57¨:�� ab@c@A<5�47R:=H¿@Ea�²4G4BL<5Brmo<f:=7$BDC03��,GDH�@!md7dIfa�ö0G4Bzm$abIfmoH�IDI?7e�470m­Cc7dH�@!B�G4@cF�abIDa4H¿q�G4<5BDC
:�� <?B.Cc7d@E9�70m­CA<5G4Bë7oCKG4BÞG4`�CA<57dB.CKI?7��470m­Cc7dH�@L@c7o¬r70mEQ�<�k4@Ea4md7Ìa°I#� H�B�7�:=709K:=7dH�Sº��G4@cFzH�I57$9
7$Î.H�<5��abI57dB.CA709LÏ

çè 2 æ3�Ñÿ çè 4 ÿ65 ë ü7�98;:
� ç çè <
7oC

çè 2 æ=�Ñÿ çè 4 � çè 4 î çè < � ç çè <
a��470mzÏ
ø çè 2 ØæI57K�47$moCA7$H�@;B�G4@cF�7j@c7o¬�7$mEQ�<¸3
ø çè 4 ØÚI57¨�470m­Cc7dH�@!B�G4@cF�abI4aVI#� <?B.Cc7d@A�'a4mo7¨G4@c<?7$BDCc7d7¨:rabBr9_I?7RF�abCA7$@A<fabHKGDH¿9�7Rq�@AGDqrabkD7
I57K@Ea�²4G4Bl<?Brmd<5:�7dB.C$3

ø çè < ØæI57K�47$moCA7$H�@;<?B�mo<f:=7dB.C;<?B��D7d@E9�7D3
ø 8;: ØªI#� abBrk4I57J7$B.CA@c7JI57L�470m­CA7$H�@;<5Brmo<f:=7dB.Ct7dCtI?7L�470m­Cc7dH�@;B�GD@AF�a4I#3

�@�?> yz|¥©
#
�>���A@Q��|
�T� �
jgD
B�DHC ,È_�ß9Z]\Er§b]WYeímzoq\�m[`N÷fk�J
6_aë@A7d��@caDm­Cc<?GDBÁaºI5<?7$HàÎ.Hra4Br:»H�BàG4`���7oC�7$9�CÌCc@ca4Br9�q�ab@c7dB.Cz7oC�Î.H�7°I#� <?B�:=<5md7n:=7U@c7o·

��@Ea4m­Cc<?GDBºÔ�<5G4@­Ö�:=7J9�GDBÉ<5BDCc7d@c<?7$H�@¨709�C�:=<?>�7$@A7$BDC�:=7jmd7dI5H�<¢:�� GDHÉ��<?7$B.CRI57V@Ea�²4G4B_34687j@ca�²DG4B
qraD9A9A7ea4I?GD@c9,aVCA@Ea��47d@E9!F�a4<59µa��D7$mRH�B¡a4B�k4I57eF¡G=:=<?�r7D34Y�<=I#� <5G4@µ7$9�C�I?7�F�7dF�74ö�I57�@ca�²DG4B¿709�C
:=<?CµCA@EabBr9AF�<59$ö�<?I=qraD9A9A7�atCc@ca��D7d@E9_9cabBr9µmEQra4B�k47$@,:�� abBrk4I5743���I�9�7�q�7dH=C�Î.H�7�I57e@Eabqrq�GD@�Cµ:=7$9
<5G4@E9t�'aD9A9A7ÌÎ.H�7¡I?7¡@Ea�²4G4Bn9AG4<?CJ7$F�q�@A<f9AG4B�B�7¡:�abB�9jI¸� G4`=��7dC$ö�mo70mo<µ9d� abq�q�7dI5I57ÌIfal@c7o¬�7$m­Cc<?GDB
CAG4Cca4I?7�<5BDCc7d@cB�743,Y�<Rmd7dIfa°9A7�q�@cG=:=H�<?C$ö8GDBÇm$abIfmoH�I�HrB»@ca�²DG4B½@c7o¬�7$mEQ�<�7dCzG4BÞ@A7$B��4G�²47�9ca
moGDH�I57dH�@03
�ja4Br98��i;XÌöd<5I4²La;:=7$98CA7d@cF�7$98Î.H�<.moGDBDCc@AGDI?7$B.C¢Ifa�Cc@ca4Br9�q�ab@c7dBrmd7eÏd�rI?CA7d@_7oC8Cc@ca4Br9�F�<?C$3

PR7�9�GDBDCLI57$9Jh47$F¡7¡7oCz¤b7dF�7Ì7$I?7$F�7dB.Cc9L:=7¡I#� G4`���7oCÌPRG4I5G4@03�6!a�Cc@ca4Br9�q�ab@c7dBrmd7z7$9�CK:=G4Brm7oCEab`�I5<57L:rabBr9�I57$9tmdG4F�q�GD9cabB.CA709¨��ITCc7d@;7oC;Cc@ca4Br9AF¡<?Ct:=7KIfa¡mdG4H�I57dHr@t:�abBr9��¨<?kDF¡7$B.C$3
6_aJmoGDF¡q�GD9cabB.Cc7��rI?CA7$@,<5Br:=<fÎ.H�7�ÎDHr7RIfaVI5H�F�<57d@c7RÎ.H�<=qraD9A9A7RatCA@Ea��47d@E9_:�7RI¸� GD`=��7oC�9A7d@Ea

CA7$<?B.Cc743���ab@�7oS=7dF�q�I574ö=9A<¢H�B�7JI?H�F�<57d@c7jkD@A<f9A7tCA7$I?I57LÎDHr7j@ck4`�Bt�r3 vrö �r3 vrö �r3 v^ðÁqraD9A9A7jazCA@Ea�·
�47$@c9µHrB��rITCc@A7�Cc7dI�ÎDHr7;@AkD`=��BK24ö ��3O¤=ö ��ö52¸ðKö0I5aLI5H�F�<57d@c7;@A709�H�I?Cca4B.CA7;7$9�C�@ck4`�Bt�r3 vrö �r3 h�¤=ö �]ðK3
6_a�mdG4F�q�G.9Aa4B.CA7JCA@EabBr9AF�<TCt<5Br:=<fÎ.H�7¿Î.H�7dI5I57Kq�GDH�@cmd7dB.Cca4k47K:=7KI5H�F�<?7$@A7Kq�a49c9�7Ka¡CA@Ea�·

�47$@c9eI¸� GD`=��7oCV9cabB�9R7dCA@c7KF�G�:�<T�r7D3
X�G4<fmo<8HrB°7dS=7dF�q�I57L:8� H�BsGD`=��7oC;Cc@ca4Br9�q�ab@c7dB.CJÏ¦Q�
 ^�¥³R� Í Çný # ý # ýRÊLÿ � ý�c��¤«¹t�¸�R� Í � �¥Ó��n³]£¸�t¦B¹a�Q��ý � 	 Ö���R�]�¥³t�/µ¥³ Í �«µ¥³�ÿ � � ÖÖ

hD]



jgD
B�DGF IÔ\�hircdqhÝoqdpZ]\
(5e5mpZ]_�ß9Z]\Er§bR_
687�@Ea�²4GDBë@c7o��@Ea4moCA7�7$9�Czmda4I5mdH�I?7Éa��D7$m¡Ifal��GD@AFÌH�I57É9�H�<5��abB.CA7Dö_:=70:=H�<?CA7l:=7�IfasI5G4<¨:=7

�j7$9cmdab@ACA709JÏ
çè C æED ê � çè 4GF çè < � çIH J6ç ê
K � J6ç � çè 4GF çè < � K �ML çè 4 ç ê çè <

©_�D7$m¡Ï
ø çè 4 ØÚI57¨�470m­Cc7dH�@!B�G4@cF�abI4aVI#� <?B.Cc7d@A�'a4mo7¨G4@c<?7$BDCc7d7¨:rabBr9_I?7RF�abCA7$@A<fabHKGDH¿9�7Rq�@AGDqrabkD7
I57K@Ea�²4G4Bl<?Brmd<5:�7dB.C$3

ø çè < ØæI57K�47$moCA7$H�@;<?B�mo<f:=7dB.C;<?B��D7d@E9�7D3
ø B Ø¯B�<_Ù¿B.CKÔ#a��470mtB�<�I¸� <5G4@�:=H°F�<?I5<?7$H°:8� GDHl��<?7$B.CeI57L@ca�²DG4B�<5Brmo<f:=7dB.C0ö=7oC�BDC;I¸� <5G4@:�7KI#� <?B.Cc7d@c<?7$H�@t:=7KI¸� GD`=��7oCt:�a4Br9�I?70Î.H�7dI8<5I�7$9�C;CA@EabB�9�F�<?CEÖ­3ø Hra4Br:nG4Bëalmda4I5mdH�I57Ì@Ea�²4GDB°@c7o��@Ea4moCA7Dö�GDBºF�7oCKaK��G4Hr@L9AG4B½q�GD<?B.CA7$H�@L:�� ��B.Cc7d@c<?GD@Vq�G4H�@Î.H8� <?I;q�G4<5B.CA7s�47$@c9¡I¸� GD`=��7oCÉ:�a4Br9�I?70Î.H�7dI;<5It9�7°Cc@AGDH��47sa4moCAH�7$I?I57dF�7dB.C03�687s@ca�²DG4BÁaÞ7$B

�'ab<?C;H�BUCcab`rI?70abHs:=7Lq�GD<?B.CA7$H�@E9e:8� ��B.CA7$@A<5G4@0ö�7oCtH�B°<5Br:=<fmo7K:=7JCca4`�I?70abH83rY=<�I#� <?B�:=<5md7L7$9�C;a
·E24örmd7dIfa��47dH�CV:=<?@c7¿Î.H�7KI57¿@ca�²DG4BU7$9�Cj:�abB�9;I#� ab<5@tI5<?`r@A7D3r6�� <?B�:=<5md7¿7$9�CV:=GDBrmK<5Brmo@c7dF�7dB.Cc7
Î.HrabB�:lH�Bs@Ea�²4GDBÉ7dB.CA@c7K:�abB�9;H�B°G4`=��7dCt7oCV:=70mo@c7dF�7dB.CA7KÎ.Hra4Br:l<5I87$B°9AG4@AC$3

�@�ON £§�)�A�����a���5�A��#����zyz|¥©
#
�QP��î�%�����
jgD+R�DHC kfX��n_cb]`N`�dg�[�veTZRbR_a`
6_ajmoIfa49c9�7eij`���7$m­C,atH�B�7¨��G4BrmoCA<5G4B¿��<5@�CcH�7dI5I57R9$� a4q�q�7$I?IfabB.C§(�`�G.GDID<5B.CA7$@c9A7$moC0Ô'pVa�²vå�@ca�²Dö

X�7$moCAGD@gå�q�GD<?B.C0ö.X�70m­CcG4@qå�q�BrG4@cF�a4IfÖ *E3�PR7oCACA7J��G4B�m­CA<5G4Bs:=GD<TC;7oCc@A7L:=7d�rB�<57Jq�G4Hr@RCcG4Hr9eI57$9
G4`���7oCc9z:=7d@c<?�D7$9K:=7lI5anmdI5aD9A9A7Uij`=��7$moC¿q�GDH�@zÎ.H�7ÉI¸� abI5k4G4@c<?CAQ�F�7�:=7É@Ea�².·#Cc@caDmo<5B�klq�Hr<59c9�7
CAGDHr9tI57$9Va/.ÉmEQ�7d@jmoG4@c@c7$m­Cc7dF�7dB.C03� �I5I?7Ìq�@A7$Br:s7dBnq�ab@EabF�7oCc@A709�H�Bº@Ea�²4G4B_ö=H�Bnq�GD<?B.Cc7dH�@
�47$@c9eI57Kq�GD<?B.Ct:�� <?B.Cc7d@E9�70m­CA<5G4Bsa¡@A7$F�q�I?<5@0ö=7oCtH�Bsq�G4<5BDCc7dH�@;�D7d@E9�I5a¡B�GD@AF�a4I?7La�mo7Kq�G4<5BDC
a�@c7dF�q�I5<?@03� �I5I57z@c7dB��4G�²D7J��@Eab<8GDHs�'abH=Sn9A7dI5G4BnIfa�q�@A709�7$Brmo7Ì:�� HrBnq�GD<?B.CJ:8� <5B.CA7d@E9A7$m­Cc<?GDB
7dB.Cc@A7LI57J@Ea�²4GDBl7dCtI#� G4`=��7dC;7dBnÎ.H�7$9�CA<5G4B83
�µG4H�@tI¸� <?Br9�Cca4B.CVI5a¡��GDBrm­Cc<?GDBn<?B.Cc7d@E9�70m­CA<5G4Bna�7dCA7¿<5F�q�I?7$F�7dB.CA7¿q�G4Hr@VI57$9;GD`=��7oCE9t9�Hr<T·

��abB.Cc9LÏ�9�q�Qr7d@c74ö=q�IfabB�7Dö�CA@c<5a4B�k4I574ö=`�G�S�3
�µG4H�@!I#� <?B�9�CEabB.C_I¸� G=m­Cc@A7$7�B8� 7$9�C_qra49_H=CA<5I5<59A74ö0:=G4Brm�G4BKH=Cc<?I5<59A7�H�Br7���G4BrmoCA<5G4B¿Î.H�<4CA@cG4H��D7

I57Éq�GD<?B.CÌ:8� <5B.CA7d@E9A7$m­Cc<?GDBÇI?7ÉqrI?Hr9zq�@cG�mEQr7�qrab@cF�<59LCcG4Hr9zI?709¿GD`=��7oCE9¿:=7lIfan9cmo7dBr743!6¨� a4IT·
k4GD@A<?CAQrF¡7ÌH=CA<5I5<59A7�7$9�CJCc@A709L9�<5F�q�I?7Dö¢F�a4<59jCc@A709jI57dB.C¿9$� <5I�²ºal`�7$a4HrmoGDH�që:8� GD`=��7oCE9K:�abBr9
Ifal9cmo7dBr7UÔ':8� GDH½I¸� H=Cc<?I5<?CA7�:=7ÌI¸� G�moCA@c7d7�Ö­3���Iµ9$� abk4<?CJ:�7zqra4@cmdG4H�@c<?@tCAG4H�9jI57$9jG4`���7oCc9j7dBÞabq=·
q�7dI5I5a4BDC�Ifa¿��GDBrm­Cc<?GDBU<5B.CA7d@E9A7$m­C�aÌmEQ�a4Î.H�7j��G4<f9d3�Y�<8md7dI5I?7d·÷md<�@c7dB��DG�²47;��@ca4<#ö�GDBl@c7dkDa4@c:�7tI5a:=<f9�CEabBrmd7z7$BDCc@A7ÌI?7Ìq�GD<?B.CK:�� <?B.CA7$@c9A7$moCA<5G4BnCc@AGDH��47z7oCLI?7Ìq�GD<?B.CK:=7¡:�7dqra4@�CL:=Hº@Ea�²4G4B_3�Y�<
mo7dC�Cc7V:=<f9�CEabBrmd7;7$9�C�q�I?H�9�q�7oCA<?CA7jÎDHr7;I5aKqrI?Hr9�q�7dCA<?CA7j:�<59�Cca4Brmo7¿Ô#ÎDHr7;I#� G4B�<5B�<?CA<fabI5<59A7taL���;·
³,���t�eabHU:�7d`�H=C­Ö­ö=GDBUIfaz@c7dF�q�Ifa4md74ö�7oC�G4B°kDa4@c:�7jmo7Jq�G4<5BDCt:�� <5BDCc7d@E9�70m­Cc<?GDB8ö�I?7Jq�GD<?B.Cc7dH�@
�47$@c9VI#� G4`���7oC$ö¢7dCJIfaÉB�GD@AF�a4I?7D3�©áI5aÉ�rBë:�7ÌIfaÉ`�G4HrmdI?7¡G4BëalI57zq�G4<5B.CL:�� <5BDCc7d@E9�70m­Cc<?GDBºI?7
q�I5Hr9;q�@cG=mEQ�7K:=Hn:=7dq�ab@AC;:�H°@Ea�²4GDB8ö�G4Bs9Aa4<TCVa�Î.H�7$I8G4`=��7dCVabq�q�ab@ACA<57dB.Ctmo7Lq�GD<?B.C0ö�7oCtGDB
aÌI5aÌB�G4@cF�abI57j:=7Kmd7oC�G4`=��7dC�7$BUmd7Jq�G4<5B.C$3=®!G4H=Cc7Lmd7oCACA7J<?B=��GD@AF�abCA<5G4Bl709�C;@c7dB��4G�²D7d7taÌI5a
��G4B�m­CA<5G4Bspta�²rPRG4I5G4@LÔ��DG4<5@;I5a¡qra4@�Cc<?7K©VI?kDG4@c<TCcQ�F�70Ö­3

hDv



jgD+R�DGF S�_adqZ^WH`¥b]W�¤�dg_��ve5dgZñhH_a`��ve5WHmíb]`��[Z]e�r$/g_A`
PR7dq�7dBr:rabB.Ct<?I�²°azHrB°qr@AGD`�I?7$F�7La��D7$mJmo7dC�CA7LF�7oCcQ�G=:=743r��F�a4k4<5B�7d¾LH�BsmoHr`�7LCc@ca4Br9�·

qra4@A7$BDC0öbq�GD9A7V9�Hr@¨H�B�q�IfabB_3.¦VB�@ca�²DG4B�7dB.CA@c7t:�a4Br9�I57jmdH�`�7Vqrab@RI?7tQ�abH=C0ö47oCe��aLCAGDHrmEQ�7d@
I57t`ra49R:=HlmdH�`�7D3 ø H�abBr:�GDBÉmEQ�7d@EmEQ�7tI57tq�G4<5BDC�:�� <?B.CA7$@c9A7$moCA<5G4B�I57tq�I5Hr9Rq�@AG=mEQ�7DöbI57Vq�G4<5BDC
9AH�@KI?7�qrI5a4BÞ7dC¿I?7�q�G4<5B.Cz9�Hr@KI?7�`raD9K:=H»moH�`�7É9AG4B.C¿I?709LF�7dF�7$9$3_�jG4Brm�9A<�I57¡qrI5a4BÞ709�C
CA@Eab<?CA7ta4q�@c7$9�I57VmoHr`�7V:rabBr9�IfaK`�G4HrmdI?7DöDm4� 709�C¨I57tq�G4<5B.CR9�Hr@�I?7Vq�I5a4B�ÎDHr7tI#� G4BÉmdG4Br9A7d@c�47$@car3
ij@;<5I��'abH=CJÎDHr7KI?7K@Ea�²4GDBÉCAGDHrmEQ�7K:�� ab`�G4@E:°I?7K`raD9;:=HºmoHr`�7D3�Y�<_I¸� G4BnmoGDBr9�7$@A�D7jI57Kq�G4<5BDC
9AH�@tI57zq�IfabB8ö�I5almoG4HrI?7$H�@t@c7dB��4G�²D7d7K9�7$@ca�md7dI5I?7¡:=Hnq�IfabBºaÉmd7oCV7$Br:=@cG4<?CV7oCJB�G4Bºmd7dI5I?7z:�H
moHr`�7D38PR70mo<,B�G4H�9j:=GDB�B�7¡:=7$9Jab@ACA7d�'a4m­CE9j:�7z@c7dBr:=H½Q�G4@c@A<5`�I57$9$ö�:=GDBrmÌ<?Iµa��'a4I?I5HºCc@AGDH��47$@
H�B�7¿9AG4I5H=Cc<?GDBsa�md7Kq�@cG4`�I57dF�7ÉÔ'9AG4I5H=Cc<?GDBsÎ.H�<!9�7$@ca�abH�9A9A<8H=Cc<?I5<59A7d7¿a��D7$mJI¸� G=m­Cc@A7$70Öo3�X�G4<fmo<
mo7dC�Cc7¿9�GDI?H=Cc<?GDBëÏ
Y�<µI5aU:=<f9�CEabBrmd7Ìmda4I5mdH�I57d7¿709�CLq�I5Hr9Vq�7oCc<TCc7¡:8� H�Br7Ì��abI57dHr@j ��eY���6,iJ��Ô':=7d�rB�<57Ì7$B.CA@c7��352¡7oCz��3 �4�D��2Dö�9A7dI5G4BÞI#� 7$mEQr7dI5I?7�:=7�Ifas9Amd7dB�7�ÖjÎ.H�7�Ifa°q�I?H�9Kq�7dCA<?CA7É:=<f9�CcabB�mo7�moGDH�@ca4B.CA74ö

abI5G4@E9JG4BÞ@A7$F�q�I5aDmo7D38¹ºab<f9K9�<Rmo7oCACA7É:=<f9�CcabB�mo7�7$9�C¿asq�7$HÇq�@A709L7dk.abI57�a°Ifa°q�I?H�9Kq�7dCA<?CA7
:=<f9�CEabBrmd74ö�mb� 7$9�CeaÌ:=<?@c7jÎ.H�7jI5aÌ:=<?>�7$@A7$Brmo7j7$9�C�9AH�q�7d@c<?7$H�@A7jaK·÷ ��RY���6µiJ�ù7dCeq�I5Hr9Rq�7dCA<?CA7
Î.H�7L ��RY���6µiJ�¿ö�G4B°@A7$F¡qrI5aDmo7K9�<8md7d@ACca4<?B�709;moGDBr:=<?CA<5G4Br9;9AG4B.C;@A7$F�q�I?<57$9$3
PR7$9tmdG4Br:�<TCc<?GDBr9;moGDBr9�Cc<TCcH�7dB.C;H�B�7KQr7dH�@c<59�CA<fÎ.H�74ö=I57$9t�4G4<fmo<¸ö�7dBsG4@E:=@c7J:�7Kq�@A<5G4@c<?CA7¡Ï
ø Y=<8I?7K@Ea�²4GDBÉB8� 7$9�Ctqra49;a¡I¸� <5B.CA7$@A<57dH�@t:8� H�BsGD`=��7oC0ö�G4B°kDa4@c:=7Lmo7Lq�G4<5B.C$3
ø Y=<�I?7�@Ea�²4GDB½709�C¿asI¸� <5B.CA7d@c<57dH�@¿:=7�I¸� GD`=��7oC¿<5B.CA7$@c9A7$moCA74ö�F�a4<59K7$BÞ:�7dQ�GD@c9K:=7�CcG4H=CGD`=��7oC;Î.H�<�7$9�C�I?H�<¢F�7dF�7Ka¿I¸� <?B.CA7$@A<57dHr@�:�7jI¸� GD`=��7oC�<5BDCc7d@E9�70m­Cc74ö=abI5G4@E9¨GDBÉkDa4@c:�7jmo7
q�G4<5B.C$3

ø Y=<rI57;@ca�²DG4B¡7$9�C¨aLI#� <?B.Cc7d@c<?7$H�@�:�� H�B�G4`=��7dC�7oCRÎ.H�7;I¸� G4`=��7dC¨<?B.Cc7d@E9�70m­CA7�709�C¨HrB¡GD`=��7oC:�7VC�²�q�7j��©�®VPeÛÜÔ'mb� 7$9�C;az:=<5@A7LÎ.H8� <?I�BraÌqra49e:�� <?B.CA7$@A<57dHr@$ö�moGDF¡F�7jI?709�Cc@A<fabB�kDI?709dö
I57$9tq�I5a4Br9$3?353 Öoö�abI5G4@E9eG4BsB�7LkDa4@c:=7JqraD9;mo7Kq�G4<5BDC03

ø Y=<8G4Bsab@c@A<5�47R��Hr9cÎ.H8� <fmo<!9Aa4Br9;a��4GD<?@eq�Hn:=7$md<5:�7d@0ö=G4B°kDab@E:=7LI57Jq�G4<5B.C$3�JabBr9eI57jmdaD9�:=7jBrGbCA@c7jmdH�`�7jq�GD9A7J9AH�@eI?7Jq�IfabB8ö�I57jq�G4<5B.C�9AH�@eI?7Jq�IfabB°9�7$@caz@A7���7oCA7Dö=abI5G4@E9
Î.H�7LI?7Lq�G4<5B.C;9AH�@;I57L`ra49;:=HsmoHr`�7¿9A7d@EaÌmdG4Br9A7d@c�47D3=PR70mo<�7$I?<5F�<?B�7LCcG4Hr9�I57$9;a4@�Cc7o�'aDm­Cc9�:=7
mo7JC�²�q�743
��I;7$9�C��'a4mo<5I57°:�� 7d��a4I?H�7$@�mo7$9�mdG4Br:=<?CA<5G4B�9dö�mda4@�I?7s@Ea�²4G4BËaëH�Bàq�GD<?B.Cc7dH�@��D7d@E9zI¸� <5B=·

CA7$@A<57dHr@L:�7�I#� G4`=��7dCÉÔ'mEQraDÎDHr7Éij`���7$m­C¿a°H�BÇF�7dFÌ`�@A7���B.CA7$@A<5G4@0ö�Î.H�<�7$9�CKH�B�7É9�CA@cHrm­CcH�@c7
moGDF�q�GD@�CEabB.CeIfa�:=7$9cmo@c<5q=CA<5G4Bs:=7KI¸� <5B.CA7d@c<57dH�@­Öe:�abBr9�I57$Î.H�7$I8<5I_9�7K9A<TCcH�743
jgD+R�DGU ÷�Z]eTXÙhY_aà�_a`�o�Å3_ar$/q_ahHhH_
PR7oCACA7t��abI57dHr@� ��RY���6µiJ�Ê7$9�CR:=< .Émo<5I?7taL`r<?7$BÉmEQ�G4<f9�<5@034Y�<rB�GDHr9�a��DG4Br9,H�B�7j9Amd7dB�7t:=7

k4@EabB�:=7K7$mEQ�7$I?I574ö�a��470mLI5aÉm$abF�7d@Ea�q�Ifa4md7d7¿I5G4<5B8örHrBºq�7dCA<?Cj70mdab@ACj9AH�@VI¸� 7$mo@EabBn9A7KCA@Ea4:�H�<TC
qra4@¨H�BUk4@EabBr:�70mdab@ACR:�a4Br9RI5a¿9cmo7$B�743��jG4Brmj9�<�B�G4H�9Ra��DG4Br9�HrB�7J9cmo7$B�7ja¿q�7dCA<?CA7J7$mEQ�7$I?I574ö
H�B�7U��abI57dH�@¡:=7U�r3 �D�4��2É9A7d@Eab<?Cz`�<57dB_ö,F�a4<59Ì9�<eG4BÁmdG4Br9A7d@c�47Émd7oCACA7l��a4I?7$H�@Ì7$BË@c7dBr:�a4B.C
H�B�7K9cmo7$B�7KazkD@ca4Br:=7J7$mEQ�7$I?I574ö=GDBl�4GD<TCta4q�qrab@Eab<?CA@c7jÎ.H�7$I5Î.H�709�ab@ACA7o�'aDm­CE9d3=¦tBr7KF¡7dCAQ�G=:=7
9A7d@Eab<?CVq�7$H=C�·÷7oCc@A7�:=7�mEQrabBrk47d@j ��RY���6µiJ�\I5G4@E9J:=7¡9A7$9jH=Cc<?I5<59ca�Cc<?GDBr9j7dBº��GDBrm­Cc<?GDBë:=7ÌI5a
:=<f9�CEabBrmd7t:=7tIfaKmda4F¡7$@caLq�ab@�@Eabq�q�G4@AC¨abH=S¡G4`=��7dCc9R:=7;I5az9Amd7dB�7DöbF�ab<f9�B�G4H�9�B8� a��4GDBr9µqra49
7dB�moG4@c7jCA7$9�CA7D3

¤b�



�@�OT :<#
&�'���&@���VUH&��Â� |¥©
#
�
jgD+W�DHC IÔe5dqhH_adgZÈhYe�rt\EhY_
PRG4F�F�7���7¿I¸� a���ab<f9�7oS=q�I5<fÎDHr7Kq�I?H�9;QrabH�C$ö�Ifa�moGDH�I?7$H�@tI5G=mdabI57L7$9�CtI5a�9AG4F�F�7¿:=7Kq�I5H=·

9A<?7$H�@c9�mdG4F�q�G.9Aa4B.CA7$9LÏ
©VFz`�<57dB.Cc7Ì[ª�j<T>¢Hr9A7¡[çY�q�7$mdH�Ifab<5@A7

PR7$md<¢7$9�CeI57LF¡G=:=7$I?7Jk4I5G4`�abI57J:�� <5I?I5H�F�<?B�a�CA<5G4B°Î.H�<�7$9�CeBrG4@cF�a4I?7$F�7dB.CeH�CA<5I?<f9�7D3=X�G4<fmo<¢H�B�7
:=709Amd@A<5q=CA<5G4Bs:=709eCA7d@cF�7$9LÏ
4 êëÈµ '/��¢%@º ��B.CA7dB�9�<?C�²}ØYX í F'< í F 5

a��D7$mn��aËI#� <?B.Cc7dBr9A<TCc7ëa4Fz`�<57dB.CA7ë:=7½Ifa»I5H�F�<?7$@A7Döí,�a»I57ëmdG.7B.Émo<57dB.C°a4Fz`�<57dB.CU:=7
I¸� G4`=��7dCt7oCVmJI5a�mdG4H�I57dH�@t:�7KI#� G4`=��7dC$3â° �ì¨*,"$/Ôº ��B.CA7dB�9�<?C�²}ØYX ù FZ<[F 5 F � çè \]F%çè 4 �
a��D7$m��KI¸� <5B.CA7$Br9�<?CA7°:=7lIfanI5H�F�<?7$@A7DöA,=:ÇI57UmdG.7B.Émo<57dB.CÌ:=<?>�H�9�7°:=7lI¸� GD`=��7oC0ö çè \ I5a
:�<?@c7$moCA<5G4BÇH�B�<?Cca4<?@c7�:=HÇ�47$moCA7$H�@KI?HrF¡<57d@c74ö�7dC çè 4 I57�B�G4@cF�abI�a°I#� G4`���7oCzabHÞq�G4<5BDC
:8� <5B.CA7d@E9A7$m­Cc<?GDB8ö=7oCVmLIfa�moGDH�I?7$H�@t:=7LI¸� GD`=��7oC03

Y8+¨/�~4*,Æ'�� '��/�º ��B.CA7$Br9�<?C�²�Ø^X ü FZ<[F � çè _`F%çè 2 �ba
a��D7$mv,=9jI?7¡moG�7�.Émd<?7$BDCL:=7z@c7o¬�7$m­Cc<?GDB½9Aq�70moH�Ifab<5@A7Ì:=7zI¸� GD`=��7oC0ö��VI#� <?B.Cc7dBr9A<TCc7Ì:=7ÌI5a
I5H�F�<57d@c74ö çè _ I?7z�47$moCA7$H�@;��H�74ö çè 2 Ifa�:=<?@c7$moCA<5G4BnH�Br<TCEab<5@A7¿:=Hn@Ea�²4GDBU@c7o¬�7$mEQ�<¸ö�7oCjB
I57L�'a4moCA7$H�@t:=7K`�@c<?I5I5<5a4Brmo7K:=Hs@c7o¬r7dC$3

�eitX±H=Cc<?I5<f9�7Çmo7ëF¡G=:=7$I?7Ça��470mºÎ.H�7dIfÎ.H�7$9°abF�7$I?<5G4@Ea�Cc<?GDBr9d3R¦tBùGD`=��7oCsmoGDF¡qrI?7dCA7dF�7$BDC
CA@EabB�9�qra4@A7$B.CJÔ ��ITCc7d@o[VCA@EabBr9AF�<TCdcK20Ö¨�47$@A@Eaz9AG4BlCA7d@cF�7Ja4Fz`�<57dB.C�F�<59;aÌ¾d7$@AG�ö.q�G4Hr@�Î.H�7
I¸� GD`=��7oC�9�GD<TCe@A7$7dI57dF�7dB.C�Cc@ca4Br9�q�ab@c7dB.C¨7oC�Î.H�7jI¸� G4BÉB�7jq�H�<f9A9A7Vq�a49��DG4<5@R9cazmdG4H�I57dH�@03�PR70mo<
��aÇ:=7nF�7dF�7nq�GDH�@�I57UCc7d@cF�7º:=<T>¢Hr9A743¨6_7°CA7d@cF�7º:=<?>�Hr9A7nq�7dH=Cla4Hr9A9A<;7oCc@A7sF�G=:=<?�r7d@
q�G4H�@°:=G4B�Br7d@lHrB�7ëa4q�qrab@c7dB�mo7nq�I5Hr9U`�@A<5I5I?<fabB.CA7ëaËI¸� GD`=��7oC0öemd7$mo<j7$9�C°mdG4B.CA@cG4I57nqrab@UI?7
CA7$@AF�7É³,<5B�<59AQ83 `�@c<?I5I?<fabB�mo7�:=7�I¸� GD`=��7oC038��I59¿G4B.C¿@cab��G4H=Cc7ÌHrB�7ÉabH=Cc@A7É9AG4@ACA7�:=7�@c7o¬�7$m­Cc<?GDB
9Aq�70moH�Ifab<5@A7LmoGDB.CA@cG4I57Jq�ab@�I?7LCc7d@cF�7JqrQ�G4B�k�3=X�G4<fmo<8I57$9;mEQ�abB�kD7dF�7dB.Cc9;a4q�q�G4@ACA7$9JÏ
4 êëÈµ '/��¢%@º ��B.CA7dB�9�<?C�²}ØYX í F'< í F 5 F í7eMe

a��D7$mÌa�C�C�Ø�Ô�2D3 �É·t¹n���zÔ#mb3 �rITCc7d@z[Ümb3 CA@EabB�9�F�<?C$ö5243 �DÖ�Öoö¯,�aÀØÜ³,<?B�<f9AQ83 a4Fz`�<57dB.C0ö¢mØç��<5k4F�7dB.C03 mdG4I5G4@03â° �ì¨*,"$/Ôº ��B.CA7dB�9�<?C�²}ØYX ù FZ<[F 5 F í7eMe F � çè \^F�çè 4 �gf
a��D7$m[,=:ÀØç³,<?B�<f9AQ83 :�<T>¢Hr9A74ör` Ø\³!<5B�<f9�Q_3 `�@c<5I?I5<5a4Brmo7D3

x�1,&��,�Ìº ��B.CA7$Br9A<TC�²ÀØ � F'h=F � çè 2iF çè \ �kjZl
a��D7$m,q)ØÁ³!<5B�<f9�Q_3 q�QrG4B�k¿Ô'I?7¨mdG�7�.Émo<57dB.C_:=7�@c7o¬r70m­Cc<?GDBJqrQ�G4B�k�Ö­öoq�9AØË³,<5B�<f9�Q83 q�Q�GDB�k.Y=<?¾$7
Ô'I5azCca4<?I5I57j:=7jI#� 7o>¢7oC­Ö­ö�PÚIfazmoGDH�I57dH�@e:=7jIfaz9AH�@A�'a4md7zÔ���<5k4F�7$BDC03 mdG4I5G4@­Ö�GDHl:=7VIfa¿I5H=·
F�<57d@c74ör:�7dq�7dBr:�a4B.C;:�7¿³!<5B�<f9�Q_3 F�7oCEabI5I?<fmb3

Y8+¨/�~4*,Æ'�� '��/�º ��B.CA7$Br9�<?C�²�Ø ü FZh3F � çè mnF,çè 4 �pogqpr
a��D7$m�9�Øè³,<5B�<f9�Q83 9Aq�70moH�Ifab@lÔ'I?7°moG�7�.Émd<?7$BDCz:�7l@c7o¬r70m­CA<5G4B»9Aq�70moH�Ifab<5@c70Ö­ö!@ÝØ�³,<T·
Br<59AQ83 @AGDH�k4Q�Br7$9c9eÔ�Cca4<?I5I?7t:�7eI¸� 7o>¢7oCEÖoö�P»I5aLmoGDH�I57dH�@�:=7�IfaL9�H�@A�'a4md7KÔ���<5k4F�7dB.C03 mdG4I5G4@­Ö
GDHK:=7�Ifa�I?H�F�<57d@c74öd:�7dq�7dBr:�a4B.C!:=7�³,<?Br<59AQ83 F¡7dCca4I?I5<5m4öd7dC çè m æs� çè \ ç çè _ �Ot H � çè \ ç çè _ � F � çè \ ç çè _ �ÔµI57K�470m­Cc7dH�@;`�<f9c9�70m­CA<5G4B°7dB.Cc@A7 çè \ 7oC çè _ Ö­3

¤=2



jgD+W�DGF IÔe5dqhH_adgZÈoqdpZ]\
(5e5mpZ]_.-Ù_ar$/[W
6_a�moGDH�I57dH�@;:=H°@ca�²DG4BÉ@c7o¬�7$mEQ�<¢7$9�C�CAGDH=Ct9�<5F�q�I?7$F�7dB.C;I5a�moGDH�I57dH�@�I5G�m$abI57¡Ô'@A7dCAGDH�@ABr7

qra4@Upta�²rPRG4I5G4@­Ö¡abHòq�G4<5B.C°:�� <5BDCc7d@E9�70m­Cc<?GDBò:=Hò@Ea�²4G4B_ö�FzH�I?CA<5q�I5<?7Þqrab@UI5aÁmoG4HrI?7$H�@U:=7
@c7o¬r70m­CA<5G4BÇÔ'³,<5B�<f9�Q83 @c7o¬r70m­CA<5G4B�ÖR:�7KI#� G4`=��7dCV:�� G4H°7$9�Ctqrab@ACA<�I57L@ca�²DG4B83
jgD+W�DGU IÔe5dqhH_adgZÈoqdpZ]\
(5e5mpZ]_�ß9Z]\Er§bR_
6_a�moGDH�I57dH�@t:=Hs@Ea�²4GDBÉ@A7d��@caDm­Cc7J709�C;H�B°CcG4H=Ctq�7oCc<TCVq�7dHsq�I5Hr9tmdG4F�q�I5<5Î.H�7�Ïè /�Á¸�4éÌ&�Æ#&r�Àº ã ë 5cí
ã h ë ã ë_ì F �g�u5 F 5FîwvRð�ãue�ñ ì ��þx5Fî e ì í ê ü9å�ð
eg�

Pj� 7$9�CR7dBÉ�'ab<?CRIfa¿moGDI?7$H�@¨I5G=mdabI57zÔ'@A7dCAG4Hr@AB�7Vqrab@epta�²rPRG4I5G4@­ÖµabHÉq�G4<5B.Ce:�� <?B.Cc7d@E9�70m­CA<5G4BÉ:�H
@Ea�²4G4B_öbFzH�I?CA<5q�I5<?7Jqra4@RH�Br7t��G4B�m­CA<5G4BU:=7jIfazmdG4H�I57dHr@R:=7JI#� G4`���7oCe:8� GDHÉ7$9�Ceq�ab@ACA<�I?7j@ca�²DG4B
a��470mj9A7$9;mdG�7�.Émo<57dB.Cc9;:�7LCA@EabBr9Aqrab@c7dB�mo7tCc@ca4Br9AF¡<?Ct7oC;��ITCc7d@03
jgD+W�D3j y e�o[W+Þ¨rt\Ab]WHe5mq`z,È\EoqWHe5`�W+b�(n{ø HrabB�:ºIfal@Ea4:=<5GD9A<?CA7z709�CKq�@c<f9�7Ì7dBÇmoG4F�q=Cc74ö¢I¸� 70ÎDH�a�CA<5G4Bë7$9�CJHrBëq�7dHÞF�G�:�<T�r7$74386!a
moGDF�q�G.9Aa4BDC,:=<T>¢Hr9A7¨B8� 7$9�Cµqra49_q�@A<f9A7¨7dBÌmoG4F�q=Cc7Rm$ab@µmb� 7$9�C!Ifat@Ea4:=<5GD9A<TCc7¨Î.H�<�9d� 7dB¿G=m$moH�q�74ö
I57jCc7d@cF�7¿abFz`r<?7$BDC;709�CtmEQra4B�k47L7dBÇÏ
4 êëÈµ '/��¢%@º ��B.CA7dB�9�<?C�²}Ø ì í FZ< í F 5 F í7eMea��D7$m�a�CAC�Ø\Ô�243 �j·,¹n���ÌÔ'm43 �rI?CA7$@e[ùmb3 CA@EabBr9AF�<TC0ö?2D3 �.Ö�Ö­öDmqØÊ��<5k4F�7$BDC03 mdG4I5G4@0öb@Eaj709�C

IfazmdG4H�I57dHr@¨@c7dB��4G�²D7eq�ab@¨IfaK@Ea4:=<5GD9A<?CA7V9AH�@Rmd7Vq�G4<5B.C$ö4qrI?Hr9e:�� <?B���G4@cF�abCA<5G4Br9R9�7$@AGDB.C
a4q�q�G4@ACA7$9;:rabBr9�Ifa¡qrab@ACA<57Kpta4:=<5GD9�CA7D3

�@���}| "����A����&�|¨�A��#����z���"#v{@� �B!$���a|v�A��#
���
jgDHC�~�DHC ��WH`¥bR\Emqrt_���b�bR_am�dg\ b]WYe5m
68709R@Ea�²4GDBr9¨:�7jI5H�F�<?7$@A7L9AG4B.CRB�GD@AF�a4I?7$F¡7$B.C�abC�CA7$B�H�7$9Rqrab@�Ifaz:=<f9�CcabB�mo7LÎDH_� <5I59eqra4@�·moGDH�@c7dB.C$3=�jG4BrmJq�G4H�@;a��4GD<?@�:=709R7d>�7dCc9;@c7$a4I?<f9�CA7$9ea��470mVHrBU@Ea�².·#Cc@caDmo7d@0öb<5I��'abH�C;abC�Cc7dB�H�7d@

Ifa¡mdG4H�I57dHr@;@A709�H�I?Cca4B.CA7LÎDHr7¿mdabIfmoHrI?7Kpta�²rPRG4I5G4@03
��mo<¨a4Hr9c9�<¸ö¢I5a°��GDBrm­Cc<?GDBÞ:=7$��@ca4<TC¿:=7$q�7$Br:=@c7�:�7�I#� 7$mEQ�7$I?I57�:=7�I?7É9cmo7$B�7�q�GDH�@¿:=GDB�B�7d@

CAGDH���G4Hr@c9�:=709R@c7$9AH�I?CcabCc9�moGDB.�D7dBra4`�I57$9$ö4F�ab<f9eq�GDH�@;I#� <5Br9�CEabB.C�B�G4Hr9eH=Cc<?I5<f9�GDBr9LÏ�@A709EPRGDI?GD@
·HØª©¿ö�a��47$m� æ h3F ì í7�Gî ð ê ð
e�î ù�ð�üZe�í ê 5cñ�� � eg� Kh æ J F J'�����q=CV7dCcabB.CtI57Kq�GD<?B.CV:�� <5BDCc7d@E9�70m­Cc<?GDBs:�H°@Ea�²4GDB83� �Bs�'ab<?CLPù:=7d��@Eab<?C;7oCA@c7K7dB°��GDBrm­Cc<?GDB
:=7JI5a¡:=<f9�CEabBrmd7j7$B.CA@c7jI¸� GD@A<5k4<5B�7J:=7LI5a¡mda4F¡7$@caz7oC�I5aÌF�G�²47$B�B�7L:=7$9eG4`���7oCc9�:=7JIfaÌ9cmo7$B�743
PR7oCACA7nF�7oCcQ�G=:=7º9A7d@Ea½Cc7$9�CA7nI5G4@E9AÎ.H�7sB�GDHr9�H=Cc<?I5<f9�7$@AGDBr9�I#� G=m­Cc@A7$7ÇÔ'q�GDH�@É@c7$mdH�q�7$@A7$@�I?7
mo7$B.CA@c7L:�7JIfa�9cmo7dBr7L9cabB�9�q�7$@c:=@c7K:=7JCA7$F¡q�9cÖo3
jgDHC�~�DGF !)Z^\�rt_AV
_cÃ5_Ah
687eCA@Ea4md7$6_7d�47$I�7$9�CµHrB�mdG4F�q=Cc7dH�@�Î.H�<�<5Br:=<fÎ.H�7;aVCcG4H=C�F�G4F�7$BDC�I57;B�<5�47$a4HÌ:=7�@c7$mdH�@�·

9A<?GDB¡a4HrÎ.H�7dI=B�GDHr9�B�GDHr9,CA@cG4Hr�4G4B�9,:rabBr9µI57$9�a4q�q�7dIf9�aKpta�²rPRG4I5G4@�Ô�I57;q�@A7$F�<?7$@�abq�q�7dI�709�C

¤4N



abH�Cc@caDmo70687d�D7dIr�¡Ö­3.�µG4H�@Rqra49eÎ.H�7tI¸� GDBÉF�7oC�Cc7jHrB�7VQ�7$H�@c7VaK@c7dBr:=@c7tH�Br7j9cmo7dBr7j9A<?F�q�I574ö
G4Bnq�7dH�CJI5<?F�<?CA7$@VI57zB�<5�470abHº:=7Ì@A70moH�@E9�<5G4B_öra��470mLI5a���a4@A<fab`�I57¿F�a�S�®!@caDmo70687d�D7dI¸ö�Î.H�<!709�CmoGDB.CA@cG4I57z:�abB�9VI¸� GD`=��7oC¿ÕJI5G4`ra4IG¼t9A7oCACA<5B�kD9J:=7¡I5aU9Amd7dB�7D3� ¨B½k47$B�7d@EabI,H�BëB�<?�D7$a4HºF�a�S=<T·
FzHrFÀ:�7J¤¿a�WL:=GDB�B�7j:�7$9R@A709�H�I?CcabCc9RmoG4B��D7dBra4`�I?709�9cabBr9eÎ.H�7VI57V@c7dBr:�HÉq�@c7dB�B�7tCA@cG4ql:=7
CA7$F�qr9d3! ���<5:�7dF�7dB.CÌÎ.Hra4Br:ÞG4BÇCA@Ea���ab<5I?I57d@EaU7dB»FzHrITCc<T·¸CAQ�@c7$aD:�Ù�FÌH�I?CA<?·÷mdq�HÇB�G4Hr9¿q�GDH�@�·
@cG4Br9�a4H�k4F�7dB.Cc7d@�mo7;B�<5�470abH¡F�a�S=<?FÌH�Fs3.PR7oCACA7���GDBrm­Cc<?GDB�BrabI5<?CA7;7$9�C¨abH�9A9A<�CA@c7$9�qr@cabCA<fÎDHr7
q�G4H�@�:=7$`�H�kDk47d@µI57tmoG=:=7�q�7dBr:�a4B.C�I?709µq�@A7$F�<?7$@A709µ7oCca4q�709�:=7;IfaJmd@A70a�Cc<?GDBÌ:=H�@Ea�²D·¸CA@Ea4md7d@03
jgDHC�~�DGU � _aWHl�/íbR`
©»F�G4<5Br98Î.H8� G4BL@Ea���G4H�CA7µH�B¿9A²�9�CA7$F�7�:�� abC�Cc7dB�Hra�Cc<?GDBK9�H�@_I?709�@ca�²DG4Br9�@c7o¬r70mEQ�<f9EÙ�@A7d��@caDm­CA709dö

9A<�GDBlaÌH�BU¹ºabS�®_@Ea4md7$687$�47$Ir7dI57d�D74ö.I?709e@A7d¬r7$moCA<5G4Br9R<?B.Cc7d@cB�7$9Rq�7$H��47$B.Ce��<?CA7jCAG4H�Ce@EabI57dB=·
CA<5@0ö8CAGDH=CÌ7$B»7oCEabB.Cz7dBÚ9AabCAH�@Ea�Cc<?GDB8ö_mb� 7$9�CÌaº:�<?@c7É@c7dB��4G�².abB.C¿:=7ÉIfanI?HrF¡<57d@c7l`rI5a4BrmEQ�74ö
moGDF�F¡7¡H�BÞ7o>¢7oCKIfab@E9�7$B�7Ì:�a4Br9JH�BÇabF�q�I5<#3��eitXÜH=CA<5I?<f9A7¡HrBÞ9A²=9�Cc7dF�7¡:�7¡q�G4<f:�9Jq�G4H�@
moGDB.CA@c7d@;mo7dCt7o>¢7oC$ör7oCVa4m$mo7$I?7$@A7$@RH�Bsq�7dHsI57K@A7$Br:=H83
68709K@ca�²DG4Br9J<5B�<?CA<fabH=S»9�GDB.CK:�G4B�B�709KH�B»q�G4<f:�9¿:=7n2D3_©�mEQraDÎ.H�7¡��G4<f9zÎ.H8� H�BÇ@ca�²DG4B

@c7o¬r70mEQ�<�G4HÁ@c7o��@Ea4moCA7°7$9�CÉmdabIfmoHrI?7Dö,<5If9�q�@A7$B�B�7$BDC�I57°q�G4<f:�9�:=7sI57dH�@�@Ea�²4GDBË<?Br<TCc<5abCA7dHr@$ö
F�ab<f9�a�CACA7dB�H�7D34©tHÉ:�7d`�H=Ce:=7tpta�²rPRG4I5G4@0ö�G4B�@A7$kDa4@c:=7�9A<�I?7;q�G4<f:�9�709�C�7$BÉ:=7$9c9AG4Hr9�:�� H�B�7
mo7$@�CEab<5B�7l��a4I?7$H�@�9�7$H�<?I¸ö�9A<�m4� 709�C�I57sm$a49$ö!GDBÁ@c7dB��4G�²D7l:=HàB�G4<5@03�Y=<eGDBÁ709�C�@c7$9�CA7s:�abBr9
pta�²rPRG4I5G4@0öbGDBÉFzH�I?CA<5q�I5<?7JIfazmoGDF�q�G.9Aa4BDCc7VI5G=mdabI57Vm$abIfmoH�I57Vqra4@RI57Jq�GD<5:�9e:=HU@ca�²DG4B83.PR70mo<
mo@c7d7LH�Bs9A²�9�CA7$F�7Kq�7$@���GD@AF�abB.C;:�� a�C�Cc7dB�HrabCA<5G4Br9$3�V7�q�I5Hr9Lmo7$I5aUq�7d@cF¡7dCL:�7�:�G4B�B�7$@jqrI?Hr9K:�7Ì��abI5<f:=<TCc7ÌqrQ.²=9A<5Î.H�7�abHëq�Q�7$B�G4F�7dBr7¡:=7
@c7o¬r70m­CA<5G4B¢Ù�@c7o��@Ea4m­Cc<?GDB8öRm$ab@°I5aÚI5H�F�<?7$@A7Þ@A7d¬r7$mEQr<?7�Ù�@c7o��@Ea4m­Cc7º7$9�CsCAGDH���G4H�@E9°a�C�Cc7dB�H�7Dö�a
F�G4<5Br9;Î.H8� G4B°7$9�CtH�BsF¡<5@cG4<5@eq�ab@A�'ab<?C�GDHUHrB°�D7d@c@A7Jqra4@��'a4<TCc7dF�7dB.C�CA@EabBr9Aqra4@A7$BDC03
X�G4<fmo<_mdG4F�F�7dB.C;G4Bsmda4I5mdH�I?7LI57KB�G4Hr�47$a4Hlq�G4<f:�9;q�G4H�@tmEQ�a4Î.H�7JC�²�q�7¿:=7L@Ea�²4GDB½Ï

4 %d%0/.��*,�=%0 '&�� B�7dï;ÝÞ7d<5k4Q.CÙØªïR7$<?kDQDC[åÌ¹º©q»j^rÔ#ptPj3 @c7$:�ö�p;Pj3 k4@c7d7$B8ö=ptPj3 `�I5H�7�ÖtÚ
4 %d%0/.��*,�=%0 '&��Ê(!/ºÆ#�½��/�Á¸����~b%0 '&��Lº B�7dï;ÝÞ7d<5k4Q.C[Øæïe7d<5k4Q.C[åÌ¹º©g»¡Ô�ïK24örïVN4ÖtÚa��470mVïK2�Øªq�<?k=PRG4I5G4@�ò ^«óAåz¹½©g»j^�Ô�q�<5k�PRGDI?GD@�ò �/ó÷ö�q�<5k�PRG4I5G4@�ò52�ó÷öDq�<5k�PRGDI?GD@�òONQó�ÖtÚ
7oCtïVN%Øªq�<?k=PRG4I5G4@�ò h¸ó¥Ú
a��470m!ïe7d<5k4Q.C87dCcabB.C8I57�q�GD<5:r9_:=HL@Ea�²4G4BJ<5B�<TCc<5abCA7$H�@$ö$p;PºIfa�q�@AGDq�@c<?7dCA7�³,<?B�<f9AQ83 @c7o¬�7$m­Cc<?GDB

:=7�I¸� GD`=��7oC_:8� GDHKqrab@AC8I?7�@Ea�²4GDBV@c7o¬r70mEQ�<�Ù�@c7o��@Ea4m­C0öE7oC_q�<5k�PRGDI?GD@�I5a�qr@AGDq�@A<57oCc7µ��<?kDF�7dB.C$3 moGDI?GD@
:=7Kmo7dCtG4`=��7dC$3

�@���
� #Ô��|
����@/#v�E!$|¨�A��#
���
�µG4H�@�qr@A7$Br:=@c7e7$B�moG4F�q=Cc7;I?709,CA@EabBr9���G4@cF�a�Cc<?GDBr9�Ô'9cmdabI574öbCA@EabBr9AI5abCA7Dö�@AG4Cca�Cc70Ö,:=709�G4`=·

��7oCE9döDG4B�H=Cc<?I5<59A7tI57$9R:=7dH=S¡F�a�CA@c<fmo7$9¨9�CcG�m9,D7d709�:�abB�9�I5aKmdI5aD9A9¨®_@EabBr9���G4@cF\Î.H�<�abq�qra4@�Cc<?7$B.C
a¡I5a�mdI5aD9A9A7zij`=��7$moC$3
687jq�@A<5Brmd<?q�7V709�CRCAG4H�C�9A<?F�q�I574ö.I5G4@E9AÎ.H�7tI57$9�CAG¥,47dB�9R9cmda4I?7DöbCA@EabB�9�Ifa�Cc7tG4HÉ@cGbCEa�Cc7V9�GDB.C

CA@cG4Hr�47$9j:�abB�9jI57¡qrab@E9�7$H�@0ö�mo7$I?Hr<T·�mo<µF�7oCKaK��GDH�@LI5alF�abCA@c<5md7¡:�7zCc@ca4Br9���GD@AF�abCA<5G4Bn7oCK9ca
F�a�Cc@A<fmo7J<?B��D7d@E9�7J:=7LI#� G4`=��7dC;7dBsÎDHr7$9�CA<5G4B8ö�F�ab<f9�G4BUB�7JCAG4H�mEQ�7Lqra49�abH�SÉq�@AGDq�@c<?7dCA7$9�:=7
I¸� GD`=��7oC03� �Br9AH�<TCc74ö�I5G4@E9AÎ.H�7eI¸� GDBzCc7$9�CA7�I#� <5BDCc7d@E9�70m­Cc<?GDBÌ:�� H�B�G4`=��7dCµa��D7$mRH�B¡@ca�²DG4B8ö0G4B�abq=·
q�I5<5Î.H�7;IfajCA@EabBr9���G4@cF�a�Cc<?GDBz<5B.�D7d@E9�7�abH¡@Ea�²4G4B_3�Y=<rmo7;@Ea�²4GDBKCA@EabBr9���G4@cF�7�<?B.CA7$@c9A7$moCA7;a��470m

¤b^



0�132í4 hr3 ] ø ®!@ca4Br9���G4@cF�9

M-1

M

P'P

Rayon original

Objet Original

I¸� GD`=��7oCµ7dB�Î.H�7$9�CA<5G4B8ö�GDB¡a4q�q�I5<5Î.H�7eI5aVCA@EabB�9���GD@AF�a�Cc<?GDBz:=<5@A70m­Cc7�a4Hzq�G4<5B.C�:8� <5B.CA7d@E9A7$m­Cc<?GDB
q�G4H�@;@c7oCc@AGDH��47$@RI57Kq�GD<?B.CV:�� <5BDCc7d@E9�70m­Cc<?GDBU:�a4Br9;IfaÌ`�a49A7JGD@A<5k4<5Bra4I?7L:=H°@ca�²DG4B83

�@���[8 #���=��A&�� ���
6_aUmoG4F�q�GD9cabB.CA7zq�<?kDF�7dB.CJ:�� H�BëG4`=��7dCjB8� 7$9�CJq�a49tGD`�I5<?kD7Ì:�� 7oCc@A7ÌH�B�7�moG4HrI?7$H�@VH�Br<T·

��G4@cF�74öRG4BÊq�7dH=CnabHr9c9A<jabqrq�I?<fÎ.H�7½:=709ÉCc7oS�CAHr@A709É7oS�Cc7d@cB�7$9lG4Hù:=709l:=709U:�7dk4@Ea4:�7$9É:=7
moGDH�I57dH�@E9Va4q�q�I5<5Î.H�709jaU:=7$9j��G4B�m­CA<5G4B�9jÎ.H�7¡I#� H=Cc<?I5<59ca�Cc7dH�@Jq�7dH=CKmEQ�G4<f9A<?@03�6!almdI5aD9A9A7¿��<5kb·
F�7dB.C;moG4B.Cc<?7$BDC;:=GDBrmtH�Br7j��GDBrm­Cc<?GDBU:=GD�µG4<5BDCoPRG4I5G4@eÎDHr<�qr@A7$Br:ÉI57jq�G4<5B.C�:8� <5B.CA7d@E9A7$m­Cc<?GDB
7dBÞqra4@ca4F¡7dCA@c7Ì7dC¿ÎDHr<�9d� G=mdmoHrq�7�:=7�F�abq�q�7d@KHrB�7�CA7dS.CcH�@c7¡GDH½H�Br7���G4BrmoCA<5G4B)Ô�G4HÞH�B�7moGDH�I57dH�@eH�B�<?��G4@cF�70ÖeabHUq�GD<?B.C$3=6_7j@Ea�².CA@Ea4mo7$@Ra4q�q�7$I?I57L:=G4BrmJmo7dC�Cc7j��GDBrm­Cc<?GDBlq�G4H�@;a��DG4<5@
IfajmdG4H�I57dH�@µI5G=mdabI574ö�ajI5aDÎ.H�7dI5I?7e<5I=@cab��G4H=Cc7¨I57$9�moGDH�I57dH�@E9!:�7$9µ@Ea�²4G4B�98@c7o¬r70mEQ�<59,7dC,@c7o��@Ea4moCA7$9
q�G4H�@ta��DG4<5@RIfa�moGDH�I?7$H�@e�rBra4I?7D3
jgDHCAF�DHC I�e5hYe5Z�y \��
X�G4<fmo<_mdG4F�F�7dB.C;G4Bs:=7$mdI5a4@A7LH�BnmdG4I5G4@�F�abq°7dBs�eitXZÏ¦Q�
 ^�¥³R� Í Çný # ý # ýRÊ # �¢n�nµ¸�^£¥³RÓ�c��¤«¹t�¸�R� Í­«µR¢nµ¥³ ( ¹t£¸� Í

�Yý � ý ¶ ¢¥£^­F` �
�Yý � �r�
 t�Q�]� �
��ÿ � ý ¶ ¢¥£^­F` �

¤�h



ÖÖÖ
687JF�GbCA·÷mdI?7d�!I57dG4q�ab@E:l:=70moIfab@c7jI57JC�².q�7K:=7J��G4BrmoCA<5G4BsÎ.H�<89�7$@caÌabq�qrI?<fÎ.H�7KabHU:�7dk4@Ea4:�7J:=7
moGDH�I57dH�@E9��tG4<5@A·÷´eIfabBrmo·÷�VG4<5@$3
PRQra4Î.H�7°��GDBrm­Cc<?GDB):�7nqra�CACA7d@cBæÔ�I57dG4q�ab@E:�ö�k4@Ea4:=<57dB.C0ö,F�a4Br:=7dI5`�@cGbC0ö�G4B�<5G4B�ÖÌq�@c7dB�:H�Bnq�G4<5B.CJ:�� <?B.Cc7d@E9�70m­CA<5G4Bn7$Bnqrab@EabF�7dCA@c7K7oCj@c7dB��DG�²47JH�B�7z��a4I?7$H�@t¬rG4C�CEabB.CA7[(�q=�+*z7$B.CA@c7

�º7dCn243¨PR7oCACA7°��a4I?7$H�@�9�7$@ca½H=CA<5I5<59A7Uq�G4Hr@ÌCc@AGDH��47$@zIfaëmdG4H�I57dHr@�mdG4@c@A709�q�G4B�:�abB.CA7U:�abBr9
I57Ì:=7$k4@Ea4:=7D3�687¡:=7dkD@caD:=7¿709�CJ�'ab<?CJa��D7$mKH�Br7Ì<5B.CA7d@cq�G4Ifa�CA<5G4BnI5<5B�7$a4<?@c7z7$BDCc@A7ÌI?709V��a4I?7$H�@c9
<5F¡F�70:=<5abCA7$F¡7$B.Ct<?B=��7$@A<57dHr@A709R7dCV9�Hrq�7$@A<57dH�@c7$9;:�7�(�q=�+*­3
��I��'a4H=Cz:=G4B�m�<?F�q�I57dF�7dB.Cc7d@¿H�Br7���G4BrmoCA<5G4BÇq�G4H�@¿mEQraDÎ.H�7�C�²�q�7É:=7�q�a�C�Cc7d@cB83_�VG4Hr9

9AH�q�q�G4@ACAG4B�9Ra¡mo7dC�CA7L:�abCA7zijB�<5G4B8ö=ÕJ@caD:=<57dB.C$ö=687$G4qra4@c:É7oC;¹ºabBr:�7dI5`�@AG4C$3�X�G4<fmo<¸ö=a¿Cc<TCc@A7
:�� 7oS=7dF�q�I57K:�� <?F�q�I57dF�7dB.CEa�CA<5G4B_ö�I5aÌ��GDBrm­Cc<?GDBs6_7dGDqrab@E:ºÏ¡]¢nµ�£¥� Ï ��¤«¹t�¸�R�zËuËYÓRµ � ��µ¸�^£¸³RÓeL�!]�]­/�Rµ¥³������GOÍ ¡]¢¥µ�£¥�bn]£R¢«²]� # �«¹^��ÿ # �«¹^�2� # �«¹R�)�[ �«¹]�aÿ�g�¦R���WL����R���Yý � Oq �«¹^�)�lg·¦R���WL����R�i��ÿ � Oq �«¹]�)�lg�¦R���WL����R����� � Oq 

n]£�¢«²^�lgp��� � L
Li�/¹^�aÿ����«¹^�)�l���«¹^�)�)O Î
� � ý)O¨ ³]�¸�n²R³n�bn]£�¢«²^�) Ö

68709¡CA@EabBr9���G4@cF�a�Cc<?GDBr9¡q�7$H��47$BDCÉ7dCA@c7nabq�q�I5<fÎDHr7n7dBÊabq�qrI?<fÎ.HrabB.CÉmo7ºÎ.H�<V9$� abq�q�7dI5I?7nHrBÝÇab@cq838687�ÝÇab@cq½7$9�Cz9A<?F�<5I5a4<?@c7¡a°IfalF�7dCAQ�G=:=7�H=Cc<?I5<f9�7�q�G4H�@LCc@ca4Br9���GD@AF�7$@JI57$9JGD`=��7oCE9dö
<5I89d� abkD<TCt:=7LCc@ca4Br9���GD@AF�7$@RI57Kq�GD<?B.CV:�� <5BDCc7d@E9�70m­Cc<?GDBlqra4@;I5a¡F�a�Cc@A<fmo7K:=7LCc@ca4Br9���GD@AF�abCA<5G4B
<5B.�D7d@E9�7J7oCV:�7Lm$abIfmoH�I57d@;Ifa�moGDH�I?7$H�@t:=7JCA7dS�CAH�@c7K7dBnmo7Lq�G4<5B.C$3
jgDHCAF�DGF z¥à�\�lT_�y \ �
X�G4<fmo<�moGDF�F¡7$B.C�GDBlH=Cc<?I5<f9�7JI?709e<?F�abkD7¸¼;F�abqU:�abBr9e�eitXz3rijB°:=G4<?Ct:�� a4`�GD@c:l9�q�7$md<T·

�r7$@JI57ÌC�².q�7�:�� <?F�abkD743�68709jC�².q�7$9L9AH�q�q�G4@ACA709jq�ab@L¾d@EmoH�`�7�9�GDBDCLI57¡qrB�krö¢I57j��q�7dk�ö¢7oCKI?7
q�q�Fs3 �¯¢n£¸�^� Í Çný # ÿ # ýRÊ # �F��c�Q¤«¹§�¸�R� Í�w¹t£¥¤]� ( ¹t£¸� Í ���R¤§P�Ó§��³�� � ����¤�P Ö³Rµ¥�]£¥�]��Ç,
�ý # ý # ýRÊ¦n­¸£R¢n��Ç��Rý # �]ý # �]ýRÊÖÖ
��I�²�azq�I5Hr9�<57dHr@c9�C�².q�7$9e:=7jF�a4q�q�<5B�klÏ.I57jq�IfabB�ab<5@A7Dö4I57j9Aq�Q�7d@c<fÎDHr7t7oCeI?7Lmo²�I5<?Br:�@A<fÎ.H�743D��I59
9AG4B.C¿:=7$mdI5a4@A7�:�abB�9KI?7�`�I5G=m�<?F�a4k47¸¼;F�a4qëa��470m¡I5a°F�GbCzmdI?7d�E(�F�abq�¼�C�²�q�7w*¡9AH�<5�.<R:�� HrB
7dB.Cc<?7$@;7dB.CA@c7K�Ì7dCjN=3

¤4¤



PRG4F�F�7KI?709;moGDI?GD@eF�a4q8ö=G4Bsq�7dH=CtH=Cc<?I5<f9�7$@t:=7$9eCc@ca4Br9���GD@AFèq�GDH�@;F�G�:�<T�r7$@;I#� a49Aq�7$m­C
:=7;IfaJCA7dS.CcH�@c743.PR70mo<r709�C�q�ab@ACA<fmoH�I5<?7$@A7$F�7dB.C�<?F�q�G4@ACcabB.C�q�G4H�@¨q�I5aDÎ.H�7d@¨:�7$9µCc7oS�CAH�@c7$9¨9�H�@:=709�q�IfabBr9�7$B�F�abq�q�<5B�kKq�IfabB�ab<5@A7Döbmdab@¨<?Ir�'abH=C¨q�G4Hr�4G4<5@µCAGDH�@cB�7d@�IfaLCA7dS�CAH�@c7ta��470mR@cGbCEa�Cc7
q�G4H�@tÎ.H8� 7dI5I?7K9AG4<?Ctq�@cGb��7oCc7K9�H�@;I¸� a�S=7K:=HUqrI5a4B83

�@���gx "p�)�A��|
'��B|
�a�����
jgDHCAU�DHC �ñ_cbR_ar§b]WYe5m�og_·rte5d[míb�eídgZÌ\cÃ5_arOÞÙhYb�Z^_�og_Là�e�(í_amqmq_adgZ
6_aÚq�@c7dF�<?7$@A7½CA70mEQ�B�<fÎDHr7½H=Cc<?I5<59A7Ç7$9�CUH�BæabI5k4GD@A<?CAQrF¡7ë:=7ëI5<f9A9cabkD7ëÎ.H�<LH=CA<5I5<59A7ëHrB

�rI?CA@c7;F�G�²47dBrB�7dH�@03���I�9$� abk4<?C¨:=7tm$abIfmoH�I57d@�I57$9�k4@Ea4:=<57dB.Cc9µ7$B.CA@c7;I?709�q�<?S�7$I59¨moG4BrB�7oS=7$9¨:�� HrBq�<?S=7dIµmo7dB.Cc@ca4I#3¢Y�<,md7$9jk4@Ea4:=<57dB.CE9t9�GDB.CjabH½:�7$9c9�Hr9j:�� H�B�7¡��a4I?7$H�@j9A7dHr<?I574ö�I5aUmoGDH�I?7$H�@j:�H
q�<?S=7dI¢mo7dB.Cc@ca4I�@A70moGD<TCeI5aKF�G�²D7dB�B�7j:=7$9emoGDH�I?7$H�@E9�:=7$9Rq�<?S=7dIf9RmdG4B�B�7dS=7$9$3�PR7oCACA7jF¡7dCAQ�G=:=7
mo@c7d7L:=GDBrmJH�B�7Kq�7d@ACA7K:�� <?B=��GD@AF�abCA<5G4BsÎDHr<�B�7K:=G4B�Br7Jq�a49;:=7K@c7$9AH�I?CcabB.CE9e9ca�Cc<59��'ab<f9cabB.Cc9aÚ
I¸� <5F�abk47L709�C;q�I5Hr9�¬rGDH°9cabB�9;ÎDH_� 7$I?I57¿9�GD<TC;@c7d7$I?7$F¡7$B.C;a4B.CA<?·÷a4I?<fa49A7d7D3
jgDHCAU�DGF K�dg�v_aZtK�\Eà��[hH_
6_aj:=7dH=S=<57dF�7¨F�7dCAQ�G=:=7R7$9c9Aa�²D7�7$9�C!I57e9AH�q�7d@E9Aa4F¡qrI?<5B�kr3$��I.9$� abk4<?C!:=7R@A7$I5a4Brmo7$@!Î.HrabCA@c7

@Ea�²4G4B�9Ja4H=CAGDH�@¿:=HÇ@Ea�²4G4BÞ<5B�<TCc<5a4I¨:=H»q�G4<5B.C¿<#ö �¿9�<�Ifan:=<?>�7$@A7$Brmo7�7$B.CA@c7�I5asmoGDH�I57dH�@z:�H
q�<?S=7dI;abHÚkDabH�mEQ�7lGDHÚabHà:=7$9c9AHr9Ì:�7U<¸ö ��a��470mÉIfaëmdG4H�I57dH�@�:=Hàq�<?S�7$I�<#ö �Ì709�C�9�Hrq�7$@A<57dH�@
aÉHrB�7Ì��a4I?7$H�@J9A7dHr<?I¸3�6_a°:=<T>¢7d@c7dB�mo7Ì:�7¡mdG4H�I57dH�@J7$9�CKmdabIfmoHrI?7Ì7dBë9AG4F�F�abB.CJI?709j��a4I?7$H�@c9
ab`�9�GDI?H�709�:=7$9;:=<?>¢7d@c7dBrmd7$9t:=709;moGDF¡q�GD9cabB.Cc7$9JÏ� æbí��cü7� h J î ìFë ä$�"ñ ç h �2î ìFë ä��
ñ;�Sþ í��cü7� h J î �
ñ ì e ç h �"î ��ñ ì eg��þ�í��0ü	� h J îw��ãïñ+ä ç h �2î ��ã�ñ+ä��
68709eÎ.HrabCA@c7V@Ea�²4GDBr9�@c7dIfabBrmd7$9e9�GDBDC�mEQ�G4<f9A<?709Ra4I?70a�CAGD<?@c7dF�7$BDCe:�abBr9eH�B°mdaD:=@A7JabH=CcG4H�@

:=7Ì<#ö �t7dBºH�CA<5I?<f9Aa4B.CjIfa���G4B�m­CA<5G4B½@ca4Br:=G4Fs3�ijBn�'ab<?Cj7$Br9�Hr<TCc7zH�B�7ÌF�G�²47dBrB�7z:=709jÎ.HrabCA@c7
moGDH�I57dH�@E9e@A7$B.�DG�²4709¨7dCVmo7oCACA7KF�G�²47$B�B�7J7$9�CtI5a¡B�GDH��47$I?I57KmoGDH�I?7$H�@;:=7K<¸ö �o3

¤bM



ú û¶üæý±þ�ÿ���� �
� � ���Ã����ó«
Ê�¨
ò�

º���� yz|�����#��a�9�A� ;�������|v� ��;�����&��
¢�DHCTDHC V�\<Z]\Eo[WYe5`�W+bR_
ä�á'�§á'�§á'� é (,/�/
��F�abk4<5B�GDBr98H�Br7R9cabI5I?7ea��47$m�Î.HrabCA@c7¨FÌH�@c9_@AGDH�k4709�7oCµH�Bz9AG4ID`�IfabBrm43$ �BzCAGDH=CA7RI?GDk4<fÎDHr7

ö�I57É9�GDIµ:�7d��@ca4<TCvSdCA@c7¡HrBÞq�7dHÇ@cG4H�kD74ö�mda4@K9�7$I?GDBëI57�F¡G=:=¥$I?7�qrQ.²=9A<5Î.H�7�:=7�IfasmoG4HrI?7$H�@$ö
I57$9RFzH�@E9e@AGDH�k4709��dF�7dC�CA7$B.C;:�7jIfa¿I5H�F�<?¥$@A7J@cG4H�kD743�ij@RI¸� a4I?kDG4@c<TCcQ�F�7V:=7L@Ea�²zCc@caDmo<5B�kzB�7
q�@c7dBr:ºqra49j7dBÞmoG4F�q=Cc7¡md7oCACA7¡<?B.CA7$@caDm­Cc<?GDBº7dB.CA@c7zI57$9J9AH�@��'aDmo709dö�I?7¡`�H=CK:=7¡I5al@caD:=<5GD9A<TCc�
7$9�C�:=7UF�G=:=�$I?<f9�7$@�mo7smoG4F�q�G4@ACA7$F¡7$B.C�ab�rBÚ:�� G4`�CA7dBr<?@�H�BÚF¡G=:=¥$I?7s:�� <?I5I5H�F�<?BrabCA<5G4BàI?7
q�I5Hr9�q�@cG=mEQ�7K:=7KI5a¡@c�$a4I?<?CA�Lq�GD9c9�<5`�I5743
ä�á'�§á'�§áfw U°�!/º+!��/�êË '/.��/°�=+!+,��&8~_1!/
��H�<f9AÎ.H�7tmEQ�a4Î.H�7;9�Hr@��'aDmo7��dF�7oC¨:�7;I5aJI5H�F�<?¥$@A7KöbGDB¡:�G4<?C�I5aLmoGDBr9A<5:=�$@A7$@�moG4F�F�7;H�B�7

9AG4H�@Emo7¡:=7�I?H�F�<5¥d@c74ö¢F�ab<f9J7dI5I?7¡@A7+�oGD<TCKabHr9c9A<,IfaUI?H�F�<5¥d@c7Ì7$F�<59A7�qrab@jCAGDH=CA709LI?709Ja4H=CA@c7$9
9AH�@��'aDmo709dö.G4B°:=G4<?Ct:=G4BrmjIfaÌmdG4Br9A<5:��d@c7d@�abHr9c9�<¢moGDF�F¡7LH�B°mda4q=CA7$H�@;:=7LI?H�F�<5¥d@c743rijBl709�C
:=GDBrmza4F¡7$B��$9 ç aD9A9AG=mo<57d@ ç mEQra4mdH�B�7Ì:8� 7$I?I57$9J:=7dH�Ss��a4I?7$H�@c9ÌÏ�I5aUÎDH�abB.CA<?CA�¡:=7zI5H�F�<?¥$@A7
@c79�oHr7ÞÔ#9�GDB��½<?I5I5H�F�<?BrabCA<5G4B��)Öz7dC�I5aÇÎ.HrabB.Cc<TCc�s:�7°I5H�F�<5¥d@c7°7$Bà9AH�@cq�I5Hr9�ÎDH_� 7$I?I57s��a�dF�7dC�CA@c7L�47$@c9�I57$9;a4H=CA@c7$9KÔ#9�GDB��Ì�dBr7d@ck4<57j@Ea4:=<fa�Cc<?�D7d�rÖ­3
PR7dq�7dBr:rabB.C$ö�9�<!I#� G4Bs@c7d��<?7$B.C ç H�Bn7oS=7$F¡qrI?7zmdG4Brmd@A7dC$ö�<5I!a4q�qra4@ca/P5C;�d��<f:=7dB.CjÎ.H8� H�B�7

9AH�@��'aDmo7DöDqra4@R7dS=7dF�q�I57jH�Br7jCEab`�I574ö�B�7J@c79�oGD<TCeqra49eH�Br7JÎ.Hra4BDCc<TCc�jHrB�<T��GD@AF�7L:=7JI?H�F�<5¥d@c743
�JabBr9ÌI?7°mdaD9z<f:=�$a4I#ö!<?Ie�'a4Hr:=@Eab<?C¡:=<5��<59A7d@ÌB�GbCc@A7°9�H�@A�'a4md7É7dBÚ9�H�@A�'a4md7$9Ì:=7lCEab<5I?I57l<5B=�rBr<T·
CA�09�<5F�abI57$9$ö_mo7ÉÎ.H�<¨@A7$�.<57dB�:=@ca4<TC¿as@c7dq�@c�$9A7dB.Cc7d@¿mEQraDÎDHr7�9AH�@A�'a4md7�9AG4H�9KI5a°��GD@AF�7É:�� H�B�7
<5BDCc�dkD@ca4I?7K7dCjqra4@jmoGDBr9A�$Î.H�7dB.Cjal@A7$q�@c�$9A7dB.CA7$@tI#� 7dB�9�7$Fz`�I57Ì:=709V9AH�@A�'a4mo709V9AG4Hr9VI5aÉ��G4@cF�7
:�� H�B�7�<5BDCc7dkD@ca4I?7D3bijB�abqrq�7$I?I57e��G4@cFª�'a4moCAG4@µIfaj��G4BrmoCA<5G4B�:=G4B�B�abB.C,IfaLÎ.HrabB.CA<?CA7;:�� 7dBr7d@ck4<57
:=GDB�B��d7Lqra4@;H�B�7¿9AH�@A�'a4mo7J< ç H�B�7¿a4H=CA@c743
ijBlq�7dH=C;@c7dkD@AGDH�q�7$@Rmd7$9emoG4B�mo7dq�Cc9�:=7��K`ra4I5a4Brmo7J:�� �$B�7d@ck4<57��É:�a4Br9¨IfaÌ@A7$I5abCA<5G4Bl:=7

@Ea4:=<5GD9A<TCc�;q�GDH�@eI?7tq�G4<5B.C ð 7oCeqrab@R@ca4q�q�G4@AC¨az9AG4B�7dB���<5@AGDB�B�7dF�7$BDC ñ ê � öD7$BÉB�G4CcabB.CRÎ.H�7Ifas@caD:=<?G.9�<?CA7�:�� H�B�7l9AH�@A�'a4md7¡709�C¿IfanÎ.HrabB.Cc<TCc7É:=7�I?HrF¡<57d@c7�@c7o¬r70mEQ�<?7�q�ab@KH�B�<?CA7U:�� a4<?@c743

¤DW



ijB½a4q�q�7$I?I57�:=7zq�I5Hr9��c®FÞ�¯^�cß�á ³ ®%ÞÉI5aÉ��G4BrmoCA<5G4BÞÎDHr<,m$abIfmoH�I57zI¸� <5B.CA7$@caDm­CA<5G4B½7dB.CA@c7Ì:=7$H=SqrabCcmEQ�709 ´ Ü � ör7dBU��G4B�m­CA<5G4BsB�G4Cca4F¡F�7$BDCt:=7KI57dHr@t:=<59�Cca4Brmo7D32 í
ù�ð ë ü9ð
e�ñ7�ïðb��æ���å�ð�ü_ü9ð ë_ê �Óðb��þ 2 ñ;vGãïñ�5?e�ð
��ð
e�ñ7�ïðb��î�� :; 	¡ a�¢ 2 í
ù,ð ë ü9ð
e�ñ���£���î ¤ ë_ì å¥¤�í�5?e ë_ì �ïðp¦
£��
©_�D7$m¡Ïpta4:�<?G.9�<?CA7.Ô�< Ö�Ø § : Ø�®!GbCEabIR:�7ÉI#� �dBr7d@ck4<57�Î.H�<?C�CEabB.CzIfaº9AH�@��'aDmo7D3¨Ô�Q�GDF�G4k4¥$B�7Éa��470m

:=709}¨ î å � K Ö �F�<59c9A<?GDB_Ô�< Ö�Ø � : Øæ6_7jB�<5�470abHl:8� �$B�7d@ck4<57j�$F�<59eqra4@eIfa¡9�H�@A�'a4md7ÌÔ'Q�G4F�G4kD¥dB�7La��470m
:=709}¨ î å � K Öp;�o¬�7$m­Cc<?��<?CA�.Ô�< Ö[Ø � : Ø\6_a¡��@Ea4moCA<5G4Bn:=7¿I¸� �dB�7$@AkD<?7¿Î.H�<!7$9�CV@A7d¬r7$mEQr<?7ÉÔ#9Aa4Br9t:=<5F�7dB=·9A<?GDB�Ö© ¡ a�¢ Øç<?B.CA�$k4@EabI57J9AH�@;I¸� 7$Br9A7dFz`rI?7K:=709t9�Hr@��'aDmo7$9$3³�GD@AF¡�'a4moCAGD@0Ô'<#ö �AÖ�Ø ¤ª:9« ¬
68709¿abI5k4GD@A<?CAQ�F�709K:=7É@Ea4:=<5GD9A<TCc7�moIfa49c9�<fÎ.H�7$9K9AG4B.C¿H�B�7Uabq�q�@cG�S=<?F�abCA<5G4Bë:�H»F¡G=:=7$I?7

q�Q�²=9�<fÎ.H�74ö�7$I?I57�9�Hrq�q�G.9�7�Î.H�7�I¸� GDB½Cc@ca���ab<5I5I?7�a��470mÌ:�7$9K9AH�@��'aDmo709J:�<TCc7$9?ôéß%¯ õ ª0Þ ³�´ ª0«)«Gª�â­öqra4@��'a4<TCc7dF�7dB.CR:=<?>¢Hr9�709dö.7oC�Î.H�7VI57$9R9�H�@A�'a4md7$9R9�GDBDCe9�HR.É9cabF�7dB.Ceq�7dCA<?CA7$9Rq�G4H�@RI?709RmdG4Br9A<T·
:=7$@A7$@lmoGDF¡F�7½a�².abB.CÉH�B�7ë@caD:=<5GD9A<TCc7ºmoG4B�9�CEabB.CA7ËÏeG4BÊ@EabF�7$B�7ºab<5Br9A<VI¸� <5B.CA7dkD@ca4I?7ë9�H�@
I¸� 7$B.��<5@AGDB�B�7$F¡7$B.C�a¡H�B�7¿9AG4F�F�7K9�Hr@;I?709�q�7dCA<?CA7$9V9�H�@A�'a4md7$9;mdG4F�q�G.9Aa4B.C�md7oC�Cc7K7dB���<?@cG4B�·
B�7$F¡7$B.C$3¨PRQra4mdH�BÚ:�7°md7$9Ìq�7dCA<?Cc9�7dI57dF�7$BDCE9�:=7°9AH�@A�'a4md7$9¡9�GDBDC�abq�q�7dI5I57$9Àö ± ß ³ áp&Aö�öµGDHâ ² Þ9�cªcô_7dBÉ��@EabB�mdab<f9$34��I¢7$9�Ce7$��<5:=7$B.C�Î.H�7Jq�I5Hr9�mo7$9RqrabCcmEQ�709e9AG4B.Ceq�7dCA<?Cc9$ö=q�I?H�9RIfazÎ.Hra4I?<?CA7:=7LI¸� a4q�q�@cG�S�<5F�a�Cc<?GDBl7$9�Ctk4@EabB�:=7j7dCV:=G4B�mjqrI?Hr9tI#� <?I5I5H�F�<?BrabCA<5G4Bnmda4I5mdH�I57d7K9�7$@caÌ@c7$abI5<f9�Cc743
PRI5aD9A9A<fÎDHr7dF�7dB.C;I#� 7$Î.HrabCA<5G4Bs:=7K@Ea4:=<5GD9A<TCc7j709�CV:�7o�rB�<57Lqrab@KÏ

§ ðSî � : æ�� : î � : þ � : î a­®�¯ o § ® î ¤ ® « :
ijH
ê 709�C;I57KB�G4FÌ`�@c7L:�7Jq�a�CcmEQr7$9§ : 7$9�C�Ifa¡@caD:=<5GD9A<TCc7L:�H°<?·÷7dF�7L7dI57dF�7dB.CaÚ� : I¸� ab<5@A7K:=H°<T·÷7dF�7K7$I?7$F¡7$B.CaÚ� : Ifa;I5H�F�<?7$@A7�7$F�<59A74ö0abH=Cc@A7$F¡7$B.C_:=<TCµ�;9�<D<?IDB�7¨9$� a4k4<?C8qra49_:�� HrB�7R9AG4H�@Emo7�:=7¨I?H�F�<57d@c743

ä�á'�§á'�§á5Ä éÌ��Æ#~4*,Æ¨%+1!/�&��� �7�*!/½(!*ñÁ÷&���ê Á¸�r~b%$&��
ä�á'�§á'�§á5Äaá'� 4 +,+,��&_~+1,/� '�¢%0*! '%$ 5 / 6!aj:=7d�rB�<?CA<5G4B�:=HÌ��G4@cFæ�'a4moCAG4@µ709�C�:=7$I?<fmdabCA743� �B
7o>¢7oC0ö_mo7$I?Hr<T·�mo<�:=7d�rB�<?C¿I#� <5B=¬rH�7$Brmo7É:�� H�BÇqrabCcmEQ�7�9AH�@KH�B»abH=Cc@A7�7dC¿B�7�:=7dq�7dBr:»Î.H�7�:=7
Ifaºq�GD9A<TCc<?GDBË@A7$I5abCA<5�47l:�7$9�:=7dH�SÇq�a�CcmEQr7$9$ö,md7dIfa½:=GD<TC�:=G4B�mÉ7oCc@A7UH�BËCc7d@cF�7lq�H�@c7dF�7$BDC
k47$G4F�7oCc@A<fÎ.H�743
��B.CAH�<?CA<5�47$F¡7$B.C$öµG4B»q�7dH=C�:=@c7$9c9�7$@zH�Br7lI5<59�CA7°:=7$9Ìqrab@EabF�7dCA@c7$9z:�HrÎ.H�7dIe<?I�:=GD<TC�:=7o·

q�7dBr:=@c7�Ï
ø 6¨� a4<?@c7¿:=709tqrabCcmEQ�709KÏrH�Br7zk4@EabB�:=7K9�H�@A�'a4md7¿abH�@Ea�`�<57dBn7$BDCc7dBr:�Hn`�70abHrmdG4H�qnq�I5Hr9:8� <5B=¬rH�7$Brmo709tÎ.H8� H�B�7Kq�7oCA<?CA7
ø 6!a���<59A<5`�<?I5<?CA7Ì:8� H�B½qra�CEmEQ�7¿qra4@V@Eabq�q�G4@ACVaÉH�Bºa4H=CA@c7ÉÏ¢9�<!H�BºGD`=��7oCL:=7¿IfaÉ9Amd7dB�77$F�q�70mEQ�7¿H�BsqrabCcmEQs<!:�� 7oCc@A7K��<f9�<5`�I57¿:�� H�Bnqra�CEmEQ�7��oörI57L��G4@cF��'aDm­CcG4@V9A7d@Ea¡B.HrI?I574ö
qrH�<59cÎ.H�7KI57dH�@;<5B=¬rH�7$Brmo7KFÌH=CAHr7dI5I?7¿9A7d@EazB�H�I5I5743

¤b]



ø ijBs:=GD<TCeCAGDH���G4H�@E9�a��4GD<?@ ¤�:u« :�æ � q�Hr<59cÎ.H8� HrBUqrabCcmEQ�7JB8� a�abHrmdH�B�7J<?B=¬�H�7dBrmd7K9�H�@I5H�<8F�7$F¡7D3
ø ijBò:�G4<?CUa��4GD<?@ ¤ :9« ¬ æE¤ ¬O« : q�H�<f9AÎ.H�7ºI¸� <?B=¬�H�7dBrmd7ë9AH�@l:�� H�Bòq�a�CcmEQr7 ´ 9AH�@lHrBq�a�CcmEQr7 � 7$9�C�Ifa¡F�7dF�7¿Î.H�7¿mo7$I?I57K:=Hsqra�CEmEQ�7 � 9�H�@;I57KqrabCcmEQ ´u°

ä�á'�§á'�§á5Äaáfw â°/¥ãµ�, �%$ #&��¯(,*·Á¸&���ê>Á÷��~b%0&r�½+,�=�Çéz&R1,/.�æ/.%Q±U��/�/��¢È¨/.���  �BÇ9�7`raD9Aa4BDCV9AH�@tI57¿F�G=:=7dI57Kq�Q�²=9�<fÎ.H�74ö�PRG4Q�7$Bs7oCJÕJ@c7d7$`�7$@Ak�q�@cG4q�GD9A7d@c7LH�B�7z:�7o�rB�<?CA<5G4Bº:�H
��G4@cF��'a4m­CcG4@,ÎDHr<D709�CµabH���GDH�@c:8� Q�H�<DI5aVq�I?H�9_H=Cc<?I5<f9�7$7R:�a4Br98I57¨F�G=:=7dI57R:�7¨@Ea4:=<5GD9A<TCc7¨9A<?F�q�I5743
Pj� 7$9�C;md7dI5I?7¿Î.H�7LB�GDHr9;a��4GDBr9�mEQ�G4<f9A<TCt:�a4Br9�B�GbCc@A7L<5F�q�I?7$F�7dB.CcabCA<5G4B83

¤ :u« ¬ æ ��².³$��²�´ �+5 ë ü7�+µ o �cî 5 ë ü	�kµ K �O�¶ î ì;K î m :9« ¬ î ù � : î ù � ¬
G¸ïÇÏ� : Øçab<5@A7K:=HsqrabCcmEQ�7K:=7K:=7$qrab@AC � o� ¬ Øªa4<?@c7K:=Hsqra�CEmEQ�7K:�� a4@A@c<5�47d7 � Kì Øç:=<f9�CEabBrmd7J7$B.CA@c7JI57$9tqra�CEmEQ�7$9 � o 7oC � Km :9« ¬ ØÀ2¿9A< � o 7$9�C;�.<f9A<?`�I57K:=7 � K ö���9A<?B�GDBµ o 7oC µ K @c7dqr@A709�7$BDCc7dB.C�@A709�q�7$moCA<5�47$F¡7$B.C8I?7098abB�kDI?709¢7dB.CA@c7�I57$9�B�GD@AF�a4I?709�abH=SJqra�CEmEQ�7$9<�7oC�,É7dC;I5a¡:=@cG4<?CA7KÎ.H�<�I?709e@A7$I?<57$9$ö�7dBsmoG4B�9�<f:=7d@EabB.C;mo709e:�7dH=SU9AH�@A�'a4md7$9�moGDF¡F�7Lq�IfabB�709dö

mo7KÎ.H�<8709�C;B�70mo709A9cab<5@A7$F�7dB.CeI57¿mdaD9�q�H�<f9AÎ.H�7LI¸� GDB°CA@Ea���a4<?I5I57Ja��D7$mJ:=7$9;q�a�CcmEQr7$9$3
��H�<f9AÎ.H�7UB�G4H�9¿B�GDHr9z9AG4F�F�7$9z@ca4F¡7$B�7la4HËmda49¿G4HËIfan@Ea4:=<5GD9A<TCc7É:�� H�BËqrabCcmEQ�7É709�C

moGDBr9�CcabB.Cc74örm4� 709�CLaÉ:=<5@A7za4HºmdaD9tG4HnI57¿��GD@AF��'a4moCAGD@V7$9�CjmdG4Br9�Cca4BDCjq�GDH�@jmEQraDÎ.H�7¿q�G4<5BDC
:=HsqrabCcmEQ�7Dö=G4B°q�7$H=CV9�7K@EabF�7$B�7d@;a¡I#� 7$Î.HrabCA<5G4BÞÏ

¤ :u« ¬ æ �+5 ë ü7�+µ o �cî 5 ë ü	�kµ K �O�¶ î ì;K î m :9« ¬ î � : î � ¬
6�� H�Bò:=709���G4B�m­CA<5G4B�9É<5F¡q�G4@ACca4B.CA7$9l:=7½mo7s��GD@AF��'a4moCAGD@É7$9�ClIfaÞ��G4BrmoCA<5G4B m :9« ¬ öRI5a

��G4B�m­CA<5G4B�:=7;��<f9�<5`�<5I?<?CA7D3b �B�7o>¢7oC0ö47$I?I57;q�7$H=C¨7dCA@c7eq�ab@ACA<fmoH�I5<?7$@A7$F�7dB.C�moG4H�CA7dH�9�7;7$BÌCc7dF�qr9
:=7¿m$abIfmoH�I�Ï�9�GDB°m$abIfmoH�I_mdG4Br9A<f9�Cc7LaÌCc7$9�CA7d@j9�<8Ifa�:=@cG4<?CA78¶ ´ Ü � ·ÌmoGDH�q�7KI#� H�Bº:=709�G4`=��7dCc9t:=7Ifal9cmo7dBr74ö�mo7�Î.H�<µ<?F�q�I5<5Î.H�7$@ca4<TCK9A7dI5G4BºH�Br7¡a4q�q�@cG�mEQr7zBra4<?�D7Ì:=7Ì�'ab<5@A7¡abH=CEabB.CK:=7zCc7$9�Cc9
Î.H�7K:�� G4`=��7dCc9t:�a4Br9�Ifa¡9cmo7$B�74ö=7dCVmo7Lq�G4H�@VmEQ�a4Î.H�7Jqra�CEmEQ�7$À53
PR7dq�7dBr:rabB.C$ö�GDBUq�7dH�CV@A7$F�ab@EÎDHr7d@�ÎDHr7¿mo7Kmda4I5mdH�I�@A7$��<?7$BDCta°Ï
2D3tPea4I5mdH�I57d@;I¸� 70ÎDH�a�CA<5G4Bs:=Hs@Ea�²4G4B¿��G4<5k4Bra4BDC;I57$9�qrabCcmEQ�709�<87oC��
N�3�6!abBrmd7d@tmd7J@Ea�²4GDB
^r3�®!7$9�CA7$@t9�<�I¸� G4`=��7dC;mdG4H�q�7L7$9�C;I?7KqrabCcmEQ�7R�oör9A<�G4H�<8a4I?GD@c9e@c7dB��4G�²D7d@RH�B8ö=@c7dB��4G�²D7d@R�
9A<5B�G4B83

ijBÇ9�7�@c7dBr:ÇmdG4F�q=CA7�Î.H�7�Ifasqrab@ACA<57�:=< .�md<?I57É:=7Émd7ÉmdabIfmoHrI#ö�I¸� 7dCca4q�7lN°709�C¿7$Bë�'a4<TC¿HrB
q�@cG4`�I57dF�7�Î.H�7ÌBrG4Hr9La��4GDBr9J:=7���aUCA@Eab<?CA7¡I5G4@E9j:=HÞ@Ea�²DCc@caDmo<5B�kr3�ijBëq�7dH�CK:�G4BrmÌH=CA<5I5<59A7d@
I57$9���GDBrm­Cc<?GDBr9¨mdG=:=7d7jq�GDH�@¨I57t@Ea�²D·¸CA@Ea4md<?Brkrö�7dBlH=CA<5I?<f9cabB.CR:=GDBrmtI57$9¨B�G4FÌ`�@A7$Hr9A7$9�GDq=CA<5F�<T·
9ca�CA<5G4B�9Rq�GD9c9A<?`�I57$9$ö=7oCtqrI?Hr9tqrab@ACA<fmoH�I5<57d@c7dF�7dB.C�7dBsH=CA<5I5<59cabB.CtI¸� G=m­Cc@A7$743
p;7$9AG4I5H=Cc<?GDB°:=7KI¸� 7$Î.Hra�Cc<?GDB°:�7K@caD:=<?G.9�<?CA7D3

¤bv



ä�á'�§á'�§á?Ð è /."0&�Æ'*!%$ '&��Á(,/ºÆHô?/
7�*!��%$ '&��à(!/n����(, '&�"0 �%$/
ä�á'�§á'�§á?ÐAá'� è /�"0&�Æ#*_%0 '&��É%+1!/�&��� �7�*!/  �BKq�@c<?Brmd<?q�7�q�G4H�@8CA7dBr<?@8q�ab@A�'ab<?CA7dF�7$BDC_mdG4F�q=Cc7
:=709_<5B.CA7d@Ea4moCA<5G4Br9_7dB.CA@c7�I57$9,:=<?>�7$@A7$BDCE9_q�a�CcmEQ�9dö07dBzmdG4Br9A<f:=7d@EabB.C_Î.H�7RCAG4H�C!I57$9!qra�CEmEQr98GDBDC
7oS�aDm­CA7$F�7dB.CVIfaÉF�F�7Ìab<5@c74ör<5I!�'abHr:=@Eab<?CV@c7$9AG4Hr:�@A7KH�Bë9�²=9�CA7dF�7ÌI?<5B�7$a4<?@c7¿@c7dq�@c7$9A7dB.CEab`�I57
qra4@zH�B�7°F�a�Cc@A<fmo7|«)mda4@A@c7la��D7$m�«àI?7UB�G4FÌ`�@c7U:=7Uqra�CEmEQr9dö,B�G4CA7d709zî md7oC�Cc7UF�abCA@c<5md7
7$9�Ctq�@c<?B�mo<5qrabI57dF�7dB.CjmdG4Br9�CA<?CAHr7d7$9V:=7$9t��G4@cFÌ·¸�'a4moCAGD@;7dB.CA@c7KI?709;qrabCcmEQºmoGD@A@c7$9Aq�G4Br:�a4Br:la
Ifan<T·÷7dF�7ÉI5<5k4B�7É7dC¡anIfa���·÷7dF�7UmdG4I5G4B�Br7l:=7ÉIfanF�a�Cc@A<fmo7ÉFÌH�I?CA<5q�I?<57lq�ab@zIfan@c7o¬r70m­CEabBrmd7
:=<?>�H�9�7Dö�GDHºq�I5Hr9L9�<5F�q�I?7$F�7dB.CjIfaÉI5H�F�<?7$@A7Ì@A7$B��4G�²47Lqra4@JmEQ�a4Î.H�7¿qrabCcmEQ838PR7dIfal:�7$moGDH�I57
:=7�I¸� 70ÎDH�a�CA<5G4B�9A<?F�q�I5<T��7d7;:=7;Ifaj@Ea4:�<?G.9�<?CA7LÔ�7$BzCc7dBra4BDC¨mdG4F�q=Cc7�:�7eI¸� 7dkDa4I?<?CA7;:�� ab<5@c7e7$B.CA@c7
I57$9;:=<?>�7$@A7$B.Cc9�qrabCcmEQ�ÖJÏ

§ ð�æ�� : þ � : î a­®?¯ o § ® î ¤ ® « :
PR7dIfaºabF�7$B�7l:=GDBrmÉanH�Br7l7dk.abI5<TCc7�k47$B�7d@EabI57�q�GDH�@¿CcG4H=C¡I?709¿qrabCcmEQr9lö!9AG4Hr9¿��G4@cF�7

F�a�Cc@A<fmo<57dI5I?7�Ï � < ç ù�ð�í	�.�u· o ¦0î¸î¸î�¦p· a �cî ¤[�cî § æ��
ä�á'�§á'�§á?ÐAáfw è /�"0&�Æ#*_%0 '&��!"z+!���=%0 ï7�*,/�"

é �¢%d��&8(,*,~b%$ #&�� 6_aU9�<5F�q�I?7¡k47$B�7d@Ea�Cc<?GDB½:=7¡I5aUF�a�Cc@A<fmo7Ìqrab@Eab<?CJ:=7���aÉCc@A709JI?GDH�@c:�7
7dBºCA7dF�qr9J:=7zm$abIfmoH�I¸ö�7oCj7$Bº`�7$9AG4<5BnF¡7$F�G4<5@A7¿q�G4Hr@J:=709V9cmo7$B�7$9j:=7zq�I5Hr9A<?7$H�@E9tF�<?I5I5<?7$@c9:=7nqrabCcmEQæÔ'md7ºÎDHr<;7$9�CÉB�7$md7$9c9Aa4<?@c7°9A<tGDBÚ�D7dH=CÉGD`=CA7$B�<?@�HrB�7n<?F�a4k47s@A70abI5<59�CA7�Ö­3RPR7dC�CA7
F�7oCcQ�G=:=7l709�C¡7d��<5:�7dF�7dB.C¿Cc@A709¿q�@c7$md<59A7lmda4@z7$I?I57l@c7$9AG4Hr:Ç:=7UF�abB�<57d@c7ÉF�a�CcQ�7dF�a�Cc<5Î.H�7
7oC¿9cabBr9Ka4HrmoHrB�7�abq�q�@cG�S=<?F�abCA<5G4B83¢®_GDH=CA7d��G4<f9K68709K:=7dF�abB�:=7$9L7$B½Cc7dF�qr9¿:=7�m$abIfmoH�I�:=7
mo7dC�Cc7KF¡7dCAQ�G=:=7K9AG4B.C;@A7$7dI5I?7$F�7dB.C;<?F�F�7dBr9A7$9tqrab@;@Eabq�q�G4@AC;a¡md7LI#� G4Bsq�7dH=CtGD`=CA7$B�<?@03= �C
`�<57dBÇ9�GDH��47$B.CLIfas:=<?>�7$@A7$Brmo7�B�7�q�G4H�@c@EalqraD9K9�7��DG4<5@LasI¸� G.7$<?I�B�H»a��470mÌ:�7$9LF�7oCcQ�G=:=7$9
q�I5Hr9la4q�q�@cG�S=<?F�a�Cc<?�D74ö�F�a4<59UÎDHr<jq�@c7dBrB�7dB.ClH�BòCA7dF�qr9°:=7ÞmdabIfmoHrIVB�7dC�CA7$F�7dB.CUF�G4<5Br9
<5F¡q�G4@ACca4B.C$3
�V709¨F�7dCAQ�G=:=709¨<?CA7$@cabCA<5�47$9RmoGDB.�D7d@ck47$BDCc7$9µGDBDCe7oCc7j:=7$�47dI5G4qrq�7$7$9$öDa���BÉ:=7Vq�7d@cF�7oC�Cc@A7

7dBùH�BÊCA7$F�qr9l@Eab<f9AG4B�Bra4`�I57nI?7ÞmdabIfmoHrIJ:=7ë@caD:=<5GD9A<TCc743���ab@cF�<jI57$9lF�7oCAQrG�:�7$9UI?709lq�I5Hr9
moGDB�B�H�7$9¢GDBLq�7$H=C!mo<?CA7¨I#� ´�³ ª0Þ�ß ³�´ ®%«?¬,ª � ß�áS® õ0´ ö0I#� ´�³ ª0Þ�ß ³�´ ®%«?¬,ªjÕÑß ² âSâ�°
¸Gª ´ ¬�ª0ôØöd7dC_I#� ´�³ ªcÞ�ß ³�´ ®%«¬�ª¹¸�® ²"³ & � ª0ô�ôØ3¢687$9j:=7dH�Ss:=7$@ABr<?7$@A709t9�GDB.CVI?709tq�I5Hr9VH=CA<5I?<f9A7d7$9jmda4@V7dI5I57zmoGDB.�D7d@ck47$BDC;q�I5Hr9@Eabq�<f:=7dF�7$BDC��D7d@E9µI5aK9AG4I5H=CA<5G4BÌ�rBra4I?7Dö4Î.H�7;I¸� <?CA7$@cabCA<5G4B�:=7g�.a4moGD`�<¸3DijB¡@c7dkD@AGDH�q�7Rqra4@���GD<59
mo709;<?CA7d@Ea�Cc<?GDBr9;9AG4Hr9;I57LCA7$@AF�709t:���ßFô µ�®FÞ ´�³ &
¯?ª�â?¬�ª~Þ�ß,¬ ´ ®_â ´ ®Fâ ´�³ ª ± Þ�®�µ�Þ�ªcâSâ ´ � ª Ü mdab@t9A<8GDBa/.ÉmEQra4<TCRI5aÌ9Amd7dB�7Ja¿mEQra4Î.H�7jqra49c9A74ö4GDBÉ�47$@A@Eab<?C�Ifaz9cmo7dBr7j9$� <5I?I5H�F�<5B�7d@eq�@cG4k4@c7$9c9A<?�D7dF�7dB.C
:=7J�'a4mdG4Bs:=7Kq�I5Hr9;7$BUq�I5Hr9;qr@A70mo<f9�7D3

é %$/.���=%0 '&��»(!/KY_&�*_%+1�ºz/�Æ'Æ �tG4CA@c7;F�7oCAQrG�:�7t:=7Vmda4I5mdH�I�709�C�`raD9�7$7t9�Hr@�I#� <?CA7d@Ea�Cc<?GDB:=7s9�GDH=CAQ�ïe7dI5I#öµÎ.H�<;@c7dq�GD9A7U9AH�@�H�BÁq�@c<5Brmo<5q�7s9A<?F�q�I57sF�a4<59¡7B.�m$a4md743µ©;�rB):=7UCA7dB�:=@A7
@Eabq�<f:=7dF�7$BDCe�47$@c9RI5a¡9AG4I5H=CA<5G4BÉ�DG4H�I5H�7Dö=ijB°:=<59�CA@c<5`�H�7Jq�@A<5G4@c<?Ccab<5@c7dF�7dB.C¨I57jqrI?Hr9�kD@AG.9¨:=7
I¸� 7$B�7d@ck4<57zmoGDB.CA7dB�H½:rabBr9JIfal9cmo7dBr743� �Bë7d>�7dCJIfaÉqrI?Hr9JkD@AG.9A9A7¿Î.HrabB.CA<?CA7�:=7¡I?HrF¡<57d@c7z709�C
9AG4H��D7dB.C�mdG4B.CA7$B�H°:�a4Br9�H�BsB�GDFz`�@c7LI?<5F�<TCc7¿:=7Kqra�CEmEQ8ö�Î.H�<_9AG4B.C�CA@Eab<?CA709�7dB°q�@A<5G4@c<?CA743

M4�



 �Bçq�@Ea�Cc<5Î.H�7»BrG4Hr9ëa��4G4B�9s`�709�GD<?Bç:�� H�B�7Áqrab@ACë:�� H�Bª�470m­Cc7dH�@ëG4HæI?<f9�CA7N»ÌöjÎ.H�<
moGDB.CA<57dBr:nIfaÉ@Ea4:�<?G.9�<?CA7z:�7¡mEQraDÎ.H�7¿qrabCcmEQvÚ�7oCK:�� HrB½�470m­Cc7dH�@JG4HºI5<f9�Cc7ÌpKö�Î.H�<µmoG4B.Cc<?7$BDCmo7¿Î.H�7zI#� G4Bnabqrq�7$I?I57¿I57¿@A709�<f:=Hr9$örm4� 709�CVaÉ:�<?@c7KI#� 7dBr7d@ck4<57¿:=Hnqra�CEmEQnÎDHr<_B8� a�qra49t7dBrmdG4@c7
7oCc7É:=<f9�Cc@A<5`�H�7�asIfa°9cmo7$B�743� ¨�RY���6,iJ��7$9�C¿H�BÇqrab@EabF�7oCc@A7�a���H�9�CEab`�I574ö8Î.H�<�<5Br:=<fÎ.H�7�I5a
q�@c7$md<59A<?GDBl:=7$F�a4Br:=7$7JaÌI#� abI5k4GD@A<?CAF�7DöDq�I5Hr9� ��eY���6,iJ�¯7$9�C�q�7dCA<?C$ö�q�I5Hr9eI57J@c7$9AH�I?CcabCe9A7d@Ea
q�@c7$md<59$ö=7oC;q�I5Hr9;I57K@A709�HrITCEa�C;F�7oC�Cc@ca�:=H°Cc7dF�qr9ta�9A7Lm$abIfmoH�I57d@03» ô µ�®FÞ ´�³ &
¯?ª½¼

â0ªcôéªSá ³�´ ®%«)«GªcÞ�ôéª ± ß ³ áp&�Õoß � ª�áZôéª ± ô ² â¥µ�Þ�ßF«G¬?Þ�ªcâ ´ ¬ ² â± ® ² ÞZáp&)ß�¾ ² ª ± ß ³ á�&%¿M¬ ´ ö ª0Þ�ª0« ³ â�¬,ª.Õo¬,ª ôéß?â0á�ª0«RªÞ�ß�¬ ´ ®_â ´�³ ª ± ß ³ á�&%¿iÀM¶�Þ�ß,¬ ´ ®_â ´�³ ª[¬ ²<± ß ³ áp&�Õt·�Á<¶�ÙdÂKÕ Ü ¿i·Þ�ªcâ ´ ¬ ² â ± ß ³ á�&�¿ÃÀ½¶�Þ�ªcâ ´ ¬ ² â ± ß ³ á�&1¿i·¥Äq¶�Þ�ªcâ ´ ¬ ² âZ¬ ²<± ß ³ áp&�Õ�·VÁ<¶ÓÙ ÂKÕ Ü ¿i·Å « ± ® ² ÞÞ�ªcâ ´ ¬ ² â ± ß ³ á�&�ÕsÀ ÛÅ « ³ ßF« ³ ¾ ² ª��mo<¢îæ7$9�CRIfa¿F�a�Cc@A<fmo7Vq�@A70mo70:=7dF�7dB.C�mo<?CA7d7ÌÏ.î<ØáÔ'��·µ:�<5a4k�Ô�qa¼K24ö�353?35ö�q�¼;B�Ö¨³µÖRa��470m
qºIfaÉ@c7o¬r70m­CEabBrmd7Ì:=7¡mEQra4mdH�B½:=7Ìqra�CEmEQ8ö¢7oCJ³)I57¿�'aDm­Cc7dH�@L:=7Ì��G4@cF¡7Ì7dB.CA@c7zmEQraDmoH�Bë:=7$9
qrabCcmEQ83
Y�<�G4BÁ9A7dI57$moCA<5G4B�Br7ÉI?7°qrabCcmEQËa��470m�I57l@c7$9A<5:=H�9zI57lq�I5Hr9Ìk4@EabBr:8ö!q�Hr<59Ìq�GDH�@�mEQra4mdH�B

:=709ea4H=CA@c7$9RqrabCcmEQl:=7JIfaÌ9cmo7$B�7jGDBl:=<f9�Cc@A<5`�H�7JI¸� 7$B�7d@ck4<57jmdG4B.CA7$B.H°:�abB�9¨I57jq�a�CcmEQU<?Br<TCc<5a4I#3
��H�<f9JG4BºF�7dCKa¿��G4H�@JI57$9J@A709�<f:=Hr9Ja���Bë:=7zCA7dBr<?@KmoGDF�q=CA7�:=7¡I5alB�G4H��D7dI5I?7¡:=<f9�Cc@A<5`�H=Cc<?GDB
:�� 7dB�7$@AkD<?7K:�a4Br9;Ifa�9Amd7dB�7D3r68709;qrabCcmEQr9;Î.H�<!G4B.CtI?7KqrI?Hr9V:�� 7$B�7d@ck4<57¿a�:=<f9�Cc@A<5`�H�7$@t9�7$@AGDB.C
ab<5Br9A<�CA@E9;��<?CA7LCA@Eab<?CA709dör7oCj:=709;I57$9;q�@c7dF�<57d@c7$9�<?CA7$@cabCA<5G4Br9$ö�<5I_9�7$@ca¡q�GD9c9�<5`�I57¿:�� a��4G4<5@;H�B�7
<f:=7d7JCA@E9;q�@c7$md<59A7L:=Hs@A7$Br:=H°�rBra4I#3
��I�abq�qra4@ca4<TCJmoIfab<5@A7$F¡7$B.CJÎ.H8� a��47$m¿H�B�7ÌCA7dI5I57ÌF�7oCcQ�G=:=74ö¢GDB½9�7Ì@ca4q�q�@cG=mEQ�7KCA@E9j@ca4q�<T·

:=7$F¡7$B.C�:=H°@c7$9AH�ITCEa�C;moGD@A@c7$moC$ö4q�ab@�@ca4q�q�G4@ACeaÌH�B�7LF�7oCAQrG�:�7J9cabBr9�9A7dI57$moCA<5G4BÉq�@c7$a4I5a4`�I57
:=709¿qrabCcmEQr9¿anCA@Eab<?CA7d@0ö_Î.H�<RB�7É��GDBDCÌqra49KIfanF�G4<5Br:=@c7l:=<?>¢7d@c7dBrmd7É7dB.CA@c7�I57$9¿q�a�CcmEQ�9¿7oC
Î.H�<_mdG4B��47$@AkD7Ja4Hr9A9A<��47$@c9�I57¿@c7$9AH�I?Cca�CtmdG4@c@A70m­CA7Dö=F�ab<f9tÎ.H�<8B�70mo7$9c9A<TCc7dB.Ct`�70abHrmdG4H�qsq�I5Hr9
:�� <TCc7d@Ea�Cc<?GDBUq�G4H�@ta4@A@c<5�47d@�abH°@c7$9AH�ITCEa�CtmoGD@A@c7$moC$3��I8�'a4H=Cj7$B=�rBnB�G4CA7d@JÎ.H�7¿:�� abq�@c7$9jmo7oCJabI5k4G4@c<?CAQ�F�74ö=IfaÉ9cmo7$B�7z9A7d@Ea�abHn:=7d`rH=CjB�GD<?@c74ö
7oCVÎ.H8� 7dI5I57L9A7d@Ea¡a�mEQra4Î.H�7J<TCc7d@Ea�Cc<?GDBUH�Bsq�7dHsq�I5Hr9;I5H�F�<?Br7dHr9A743
¢�DHCTDGF ,È\EoqWHe5`�W+bR_3/[WY_�Z^\ Z¯r$/qW�¤�dg_
ä�á'�§áfw�á'� xL��/�"$/��¢%0�=%$ #&��
PRG4F�F�7�B�GDHr98I¸� a��DG4Br9¢��HKq�@c7$md7$:=7$F�F¡7$B.C$ödIfa;F�7oCcQ�G=:=7�Ifa;q�I5Hr98<5B.CAH�<?CA<5�47¨q�GDH�@_<5I?I5H=·

F�<?Br7d@LH�B�7�9Amd7dB�7Ì7dBÞ7dF�q�I5G�²Da4BDCjI#� abI5k4GD@A<?CAQ�F�7¡:=7�Y=G4H=CcQ.ïe7dI5Iµ7$9�CL:�7¡:=<5��<59A7d@LmEQraDÎDHr7
9AH�@��'aDmo7�7$B»H�BËB�GDFz`�@c7��rB�<e:=7lqrabCcmEQ�709d3!¦tBËF�ab<5I5I5a4k47�@c7dk4HrI?<57d@z:�7lmEQra4Î.H�7É9AH�@A�'a4md7
abqrqrab@Eab<?CtmoG4F�F�7¿Ifa�F�7oCAQrG�:�7¿I5aÉq�I?H�9V9A<?F�q�I574ö�F�a4<59tI?709;CA7$F�qr9V:=7ÌmdabIfmoHrI_9�GDB.Ct@ca4q�<T·
:=7$F¡7$B.C�CA@c7$9R<?F�q�G4@ACca4BDC034 �Bl7o>¢7oC$ö.I57$9�7$I?7$F�7dB.Cc9e:=G4<5�47$B.C�7oCA@c7jaD9A9A7d¾;q�7oCc<TCE9¨q�G4Hr@¨7oCc@A7
:=7L@Ea4:=<5GD9A<TCc7KmoG4B�9�CEabB.CA7TÚ�GD@t:=<?��<f9�7$@;qrab@;:=7$H=SUI57dHr@;I?GDB�k4H�7$H�@;FzHrITCc<?q�I5<57KI?7$H�@;B�G4FÌ`�@c7
qra4@eÎ.HrabCA@c7V7oC;I57jBrG4Fz`r@A7J:=7V�'aDm­Cc7dH�@E9�:=7V��GD@AF�7Jqrab@�9A7d<5¾d743=6_7Jm$abIfmoH�I¢:=7LI5az@caD:=<5GD9A<TCc7
9A7dI5G4Bsmo7oCACA7KF�7oCcQ�G=:=7¿a¡H�B�7KmoGDF�q�I?7dS=<TCc7¿:=7[Æ � ê K � öra��D7$mJBUI57KB�GDFz`�@c7K:=7Lqra�CEmEQ�7$9$3©;�rBÌ:=7¨@c7$:=Hr<?@c7�I?7¨B�G4FÌ`�@A7R:=7¨mda4I5mdH�ID:�7���G4@cFù�'aDm­CcG4@0ö$ÛVa4@ca4QrabBL7dC!©tI.q�@cG4q�GD9A7d@c7dB.C7dBn20v4vr2;I5aK@Ea4:�<?G.9�<?CA7;Q�<57d@Eab@EmEQ�<fÎ.H�7vò v/ó¸ö�9d� <5Br9�qr<?@EabB.CR:�� H�B�7JabBra4I?GDk4<57;a��47$m�I57Vqr@AGD`�I?7$F�7

M�2



a49�CA@cG4BrG4F�<5Î.H�7�:=709z��mdG4@cqr9d3!PR7dC�Cc7ÉF�7oCAQrG�:�7�7oS=q�I5G4<?CA7ÉI57��'ab<?CÌÎ.H�7�I57$9K<5B.CA7d@Ea4moCA<5G4Br9
I5H�F�<?B�7$Hr9A7$9e:=7$md@AGD<59c9�7$B.CRmoGDF¡F�7jI#� <?B��D7d@E9�7V:�HUmda4@A@c7t:=7JI5aÌ:=<f9�CEabBrmd7j9A<�`�<57dB°Î.H�7j:=7$H=SqrabCcmEQ�709JmdG4B.CA<5k4H�9jq�7dHr�47dB.CK7oCc@A7¡@c7dk4@cG4Hrq�709VI5G4@E9AÎ.H8� G4Bë7oCcHr:=<57¡I57dHr@K<?B.CA7$@caDm­Cc<?GDBëa��470m
H�B�Cc@AGD<59A<?7$F�7t9�HR.É9cabF�7dB.C¨7$I?GD<?kDB�7KÏ4GDBÉmda4I5mdH�I?7ta4<?B�9�<�H�B��'a4moCA7dHr@R:=7;��GD@AF�7ta4H�I?<57dHÉ:=7
:=7$H=S�3�6!atF�7dQ.CcG�:�7e:=7$�47$I?GDq�q�7$7¨qra4@,Ûjab@EabQra4BK7$9�C,`�a49A7R9AH�@!HrBÌab@c`�@c7¨Î.Hra�Cc7d@cBrab<5@c7VÔ�H�B
Î.Hra4:=CA@c7d70Öoö=G4HsmEQra4Î.H�7LB�<5�470abH°B8� <?B.CA7$@ca4k4<?C�Î.H8� a��470mj:�7$9;B�G�7$Hr:�9;:=HsF�7dF�7KB�<5�470abH83
6_aK@Ea4:�<?G.9�<?CA7tQr<?7$@ca4@cmEQ�<fÎ.H�7�B�7j9AH�`¢:=<5`.��<f9�7Vqra49RaKq�@c<?GD@A<�I?709¨9AH�@��'aDmo709;ÏDI57$9R9�Hr@��'aDmo7$9

B�7É9AG4B.C¿9�Hr`�:=<5��<59A7d7ÉÎ.H�7�I5G4@E9cÎDHr7�md7dIfasabq�qra4@ca4<TCKB�70mo709A9cab<5@A7Dö�mb� 7$9�Czan:=<?@c7�I?GD@c9cÎ.H�7�I?7
��G4@cFÃ�'a4moCAG4@°7dB.Cc@A7ÞI5aÚ9�Hr@��'aDmo7½7dCnH�B�7Ç:=7$9sabH�CA@c7$9°9�H�@A�'a4md7$9U:=7ëIfaà9Amd7dB�7Þ7$9�CUCc@AGDq
<5F¡q�G4@ACca4B.CJÔ':rabBr9�mo7JmdaD9dö.G4B°9�Hr9Aq�7$m­Cc7jHrB�7V��GD@�Cc7V<5B.CA7d@Ea4moCA<5G4B8ö.7oC;:=GDBrmVIfa¿@Ea4:�<?G.9�<?CA7Va
q�7dHn:=7KmEQrabB�mo7K:�� 7oCA@c7¿moGDBr9�CcabB.Cc74ö=:=G4B�mLG4Bs9�H�`¢:=<5��<59A70Öo3
6_aÇmoGDBr9�CA@cHrm­Cc<?GDBà:=7sI¸� a4@A`r@A7°7$9�C�CAGDH���G4H�@�HrBÚq�@cG4`rI?7$F¡7n:=7ºmdG4F�q�I57oS=<?CA7QÆ � ê K � öF�ab<f9ta��470m ê I57KB�GDFz`�@c7¿:=7¿9AH�@��'aDmo709t:=7z:=7$qrab@AC$ör7oCtB�GDBnq�I?H�9tI57KB�G4FÌ`�@A7¿:�7Kqra�CEmEQ�74ömo7¡Î.H�<!709�CjCA@c7$9jI5a4@AkD7dF�7dB.Ct<5B=��7d@c<57dH�@LabHÇÆ � ê K � 3��V7Ìq�I?H�9jÛjabB�@EabQra4BºaÉF�G4B.Cc@A7zÎ.H�7I57JBrG4Fz`r@A7K:=7Kqra4<?@c7L:=7Kqra�CEmEQ�7L7oCEab<?CV:=7¿moGDF¡qrI?7dS�<?CA7[Æ � ê � 3

ä�á'�§áfw�áfw é êË+,Æ#/.êÁ/.�¢%0�=%$ #&��
ä�á'�§áfw�áfw�á'� éÌ&��,"$%d��*!~4%$ #&��¯(!*p7�*,��(_%$��/./ 6_alqrab@ACA<57zIfaUq�I?H�9jmdG4F�q�I5<5Î.H�7$7¡:=7ÌI5a
@Ea4:=<5GD9A<TCc7�Q�<?@Eab@EmEQ�<fÎ.H�7�7$9�C�I5aKmdG4Br9�CA@cHrm­Cc<?GDB¡:�HÉÎDH�a4:�Cc@A7$7434Ûjab@EabQra4BÌq�@cG4q�GD9A7�H�B�7;q�@cGb·
mo70:=H�@c7L@A70moH�@E9�<5�47L:�� a/.�Bra4k47¡Ï

� �n¡§���]��L Ï £¥�¯­_ u®Q� # Ï £¥�§­_ �®%� # ¡]¢¥µ�£¥� Ñ �¸�§¦ # ¡]¢nµ�£¥�l�R�¸�t¦"O Í¡]¢¥µ�£¥� Ñ �2� # Ñ �¸�  Ñ �"��g Ñ µ¥³«¹ Ñ £^­/�]µ¸³ � ¦/�t�w¹t£¸�]�tLH� # �RO� Ñ
�¸�ug Ñ µ¥³«¹ Ñ £^­/�]µ¸³ � ¦/�t�w¹t£¸�]�tL�� # Ï O� �/¡�L Ñ �2�]Ç Ñ �¸�t¦^¹
¹ Ñ

�¥�LÇ Ñ �¸�t¦"O¢^���"`$LY� # �RO�R¢R¦¸��/¡eL Ñ �"�OÊ Ñ
�¸��O Í�/¡�LB¦Q²�ª]Ó¯�_n$L�� # �]�¸�§¦
O
O Í

� �¥¡§���^��LY� # �R�¸Ê/�^� # Ñ �/�t¦ # �]�«�t¦�O� 
� �¥¡§���^��LY� # �R�¸Ê/�
V # Ñ �/�t¦ # �]�«�t¦�O� 
� �¥¡§���^��LY� # �R�¸ÊR¦¸� # Ñ �/�t¦ # �]�«�t¦�O� 
� �¥¡§���^��LY� # �R�¸ÊR¦_V # Ñ �/�t¦ # �]�«�t¦�O� Ö ��¢]¦¸� Í¢^���"`$LH� # �RO[ Ö �R¢]¦¸� Í�/¡eLB¦Q²nª]Ó§�_n$LY� # �]�¸�§¦"O�O Í
� �¥¡§���^��L�� # ���¸Ê/�^� # Ñ �/�t¦ # �]�«�t¦�O� 
� �¥¡§���^��L�� # ���¸Ê/�
V # Ñ �/�t¦ # �]�«�t¦�O� 

� �n¡§���]��L�� # �G�¸Ê]¦¸� # Ñ �«�t¦ # �R�«�t¦
O� 
� �¥¡§���^��L�� # ���¸ÊR¦_V # Ñ �/�t¦ # �]�«�t¦�O� Ö �R¢]¦¸� Í

MDN



¢^���"`$LH� # �RO[ ÖÖ
6_a½��G4B�m­CA<5G4BÊ³rG4@cF�³�a4moCAG4@c ¨9�CA<5F�a�CA7.Ô�q8ö Î=Özm$abIfmoH�I57sH�BÚ��G4@cF��'a4moCAG4@�a4q�q�@cG�mEQr7ÞÔ#9�7$I?GDB
H�B�7nI5<5F¡<?CA7º9AH�q�7d@c<?7$H�@c70Ö­ö�qrI?Hr9É@ca4q�<5:�7saÇm$abIfmoH�I57d@ÉÎ.H8� H�B�(���@Eab< *l��G4@cF×�'aDm­CAGD@$3��VG4Hr9
a��4GDBr9zmEQrG4<f9�<?C¡HrBàm$abIfmoH�I�`raD9�7°9�H�@�Ifa½BrGbCA<5G4Bà:�� abB�kDI?7s9�GDI?<f:=7D3,�VG4Hr9�²»@c7d��<57dBr:=@cG4B�9:�a4Br9�I5a�9A7$moCA<5G4BsmoG4B�mo7d@cBra4BDC�I57L��G4@cFZ�'a4moCAG4@03
6_al��G4BrmoCA<5G4BÇ9�Hr`�:=<5��Ô�q8ö ©�7dq�9cÖJ:=<5��<59A7�H�Bëq�a�CcmEQëqë7$BÞÎ.HraD:�CA@c7¡qra�CEmEQ�7$9$ö���G4@cF�a4B.C

ab<5Br9A<�I?7KÎ.HraD:�CA@c7d7D3rY�<8I¸� a4<?@t:=HsqrabCcmEQ�7Lqs7$9�C;<?B���7d@c<?7$H�@Va�©�7dqr9$ö=7dI5I57K@A7$B.�DG4<57t�'a4H=S�3
 �B=�rB_öDp;7d�rB�7�q�@c7dBr:¡7dB�ab@ck4HrF¡7$B.Cµ:=7$H=SÌq�a�CcmEQr7$9$ö�H�B�7;ab<5@A7�F�<5B�<?FÌH�F\q�G4Hr@�ab@c@A7d·

CA7$@�:=7;9�H�`¢:=<5��<59A7d@0ö�7oC�H�BÌ��G4@cFæ�'a4moCAG4@µF�<5B�<?F�a4I#öb³r7dqr9$3bp;7o��B�7;moG4F�F�7dB�mo7eqrab@µ7$9�CA<5F�7d@
I57L��G4@cFè�'aDm­CAGD@;7dB.CA@c7z:=7$H=SUq�a�CcmEQr7$9$ö�q�H�<f9V9AG4<?CV9�Hr`�:=<5��<59A7¿I57¿qrabCcmEQ�7K7dCja/.�B�7¿9A7$9���I59
Ô�7$Bs@A7$I5a4Brmda4BDC;H�Br7¿@A70moH�@E9A<?GDB�ÖRG4Hnab@c@A7dCA7LIfa�@A70moH�@E9�<5G4B°7dBs7$B�@A7$k4<f9�Cc@ca4B.C�HrB�7K<?B.Cc7d@Ea4m­·
CA<5G4B°7dB.Cc@A7LI57$9t:=7$H=SlqrabCcmEQ�709d3
�tGDHr9Ka��4GDBr9V@Ea���GDH=CA7¡H�BëCA709�Cz:=7���<f9�<5`�<5I?<?CA7sÏ89A<���B8� 7$9�C¿qraD9j��<f9�<5`�I57�:=7 ø ö8abI5G4@E9

³�q¢ÎNØ�³µÎDqñØ���ö,mdab@�:=7$H=S»qra�CEmEQ�7$9zB�G4BË��<f9�<5`�I57$9ÌI#� H�Bà:=7lI¸� a4H=CA@c7lB_� <5B.CA7d@EabkD<59c9A7dB.C
qraD9d3�PR7dq�7dBr:�a4B.C$ö¢mo7KCc7$9�CjB�7¡:=G4<?CjqraD9t7dCA@c7z`raD9�7z9AH�@jI?709jmd7dB.CA@c7$9t:�7$9J:=7dH=SnqrabCcmEQ�709dö
7dBl7o>¢7oC$ö�I57$9emo7$BDCc@A709�q�7dH��D7dB.CRBr7jqraD9¨9A7�(��4GD<?@H*�I¸� H�BU:=7jI#� abH�CA@c7jabI5G4@E9¨Î.H�7Jmo7$@�CEab<5Br9¨:=7
I57dH�@E9;moG4CA7$9V9�GDBDCt��<f9�<5`�I57$9;I¸� H�Bº:=7KI¸� a4H=CA@c743� ¨BºmoG4B�9�70ÎDHr7dBrmd74ö=B�G4CA@c7LCA7$9�CV:=7¿��<f9�<5`�<5I?<?CA7CA709�Cc7¨Ifat��<f9�<5`�<5I?<?CA7R7dB.CA@c7RmEQraDmoH�BÌ:=7$9,Î.Hra�Cc@A709_moGD<?B�9!:=709!Î.HraD:�CA@c7d7jÔ'mo7$I5at�'ab<?Cµ:�G4BrmR9�7$<?¾$7
CA709�CE9cÖ_7oCµ7dBÌ:=7$:=Hr<TC�H�BÌq�GDH�@cmd7dB.Cca4k47¨:�7R��<f9�<5`�<5I?<?CA7D3bijBzFzH�I?CA<5q�I5<?7e7dBr9AH�<?CA7eI#� 7$9�CA<5F�a�Cc<?GDB
:=H°��G4@cFZ�'aDm­CAGD@;qrab@;md7Kq�GDH�@cmd7dB.Cca4k47D3
ä�á'�§áfw�áfw�áfw 4 +,+,��&�¿8 #êË�=%0 '&��à(,*ñÁ÷&r��ê Á¸�r~b%$&�� �tGDHr9;a��4GDBr9�mEQ�G4<f9�<?CV:�� abq�qr@AG�S=<?·
F�7d@LI57z��GD@AF��'aDm­CAGD@L7dBëm$abIfmoH�IfabB.CLI#� abBrk4I57¡9AG4I5<5:�7z7dB.Cc@A7¡H�BÞqra�CEmEQ�7Ì�µö8:=7ÌCca4<?I5I57Ì��B�<?7
7oCtHrBUqrabCcmEQ�7 ø ö�:�7LCcab<5I5I?7L<5B=�rB�<5F�7dF�7dB.Ctq�7oCA<?CA7lÏ
Y�G4<?CÉÈ�I5a�:=<f9�CcabB�mo7L7dB.CA@c7LI?709;mo7$BDCc@A709;:=7K�)7oC ø 3
Y�G4<57dB.C ç è4 o IfaÌBrG4@cF�a4I?7La¡�)7oC ç è4 K Ifa¡B�G4@cF�abI57Ka ø 3Y�G4<57dB.C í�æ ç è4 o î ç ç{è·[Ê 7dC ��æ ç è4 K î ç ç{èÊ�· Ô'an709�C�an:=G4B�m�q�GDH�@z��a4I?7$H�@zI57lmoG.9�<5B�Hr9¿:=7I¸� a4B�k4I57J��G4@cF¡7Lqra4@ çè 4 7oC ç ç{è·[Ê ör:�7KF¡7$F�7Kq�GDH�@;`�Ö­3
Y�G4<?CV©æI¸� a4<?@c7K:=HUq�a�CcmEQr7K�,3
Y�G4<?Ct��<590Ô��µö ø ÖeI5aÌ��GDBrm­Cc<?GDB°@c7dB��DG�²DabB.C¨I57Kq�G4H�@Emo7$BDCEabkD7J:=7L��<f9�<5`�<5I?<?CA7¿:=7K�)7dC ø 3
©tI5G4@E9dö�9A< ¤ 7$9�CtI#� abq�qr@AG�S=<5F�abCA<5G4Bl:�HU��GD@AF��'a4m­CcG4@KÏ

¤kæ íRîw�_î �È K î ¶ î �,ð�ü7�u·�¦�Ê[�
ä�á'�§áfw�áfw�á5Ä éÌ��Æ'~D*!Æ����,��Æ'Ñ�%$ ï7�*,/º(,*�Ë_&���ê Á÷��~b%0&r� Y�GD<TC 2 : I?7K�D7$moCA7dHr@eHrB�<TCEab<5@A7
:=Hsq�G4<5BDC;�Ê�D7d@E9RI57L�470m­CA7$H�@ çè _ : ö�G4H _ : ³�Ì+Í7ÎMÏ ÐgÑ @A7$q�@A709�7$B.CA7JI?709;moG4<5Br9;:=7KBrGD9;Î.Hra4:=CA@c7d743
��<590Ô��µö ø Öe@A7$q�@A709�7$B.CA7jCAG4Hb��G4H�@E9�I?7Kq�G4Hr@cmd7dB.Cca4k47L:=7L�.<f9A<?`�<5I5<TCc7¿:=7K�Êa ø 3

¤�Ò�Ó Ô�Õ^æ ç J� a­ : ¯ o ��í ì 5 ë ü	� 2 :�Ö 2 :Ø× o �g� Ö 4 î � 2 :ÚÙ 2 :�× o �dÿ���ð�ü7�u·�¦pÊÛ�

M4^



ä�á'�§áfw�áfw�á?Ð è /�"0&�Æ#*_%0 '&��l(,/KÆYô5/�7�*,�=%0 '&��U(,/L����(! #&�"0 �%0/ ¦tBr7���G4<f9�I¸� a4`�@A7�mdG4Br9�CA@cH�<?C
7oC¿I57$9¿I?<57dBr9z7oCEab`�I5<59$ö8<5I¨9AHR.�CÌ:=7Éqra4@cmdG4H�@c<5@JI¸� ab@c`�@A7�7$BÞqr@AG4��G4Br:=7$H�@Kq�G4H�@KCc@AGDH��47$@KI?7qrabCcmEQËa��470m�Ifanq�I5Hr9zkD@ca4Br:=7É@Ea4:�<?G.9�<?CA7D38��H�<f9¡<?IR�'abH=C�9�Hr<?��@c7ÉI?709¿I5<?7$Br9Ìq�GDH�@Ì@c7dq�ab@ACA<5@
9AG4B�7dB�7$@AkD<?7t9AH�@RI?709�qrabCcmEQ�709�9�Hr@¨I57$9cÎDHr7dIf9�<?I�<5BDCc7d@EabkD<TC03.ijBÉmda4I5mdH�I?7ta4I?GD@c9�I#� <?B.Cc7d@Ea4m­Cc<?GDB
7dB.Cc@A7LI57$9;:=7$H=SUqrabCcmEQ�709�7dB°H=CA<5I5<59cabB.CtI57j��GD@AFè�'a4moCAG4@;a4BrabI5².CA<fÎDHr743

º��98 ¼
&�� ���
¢�DGF�DHC znmíb�Z^e�o[dqr§b]WYeím
�tGDHr9Va��DG4Br9���Hn:�abB�9tIfa�qrab@ACA<57¿moGDBrmo7$@ABra4B.CtI5a�@Ea4:=<5GD9A<?CA7KQ�<57d@Eab@EmEQ�<fÎDHr7LÎ.H�7zB�G4Hr9a���<?GDBr9R`�709�GD<?Bs:=7K:=<5�.<f9A7d@;7dB ± ß ³ áp&)ª�â­ö�Ifa�:=<?��<f9�<5G4BUB8� 7oCca4B.C�q�a49�H�B�<?��G4@cF�743�6_7j��GD@AF�abC:�� 7dB.CA@c7d7ëÔ�3 q�G���Ö¿:�7$mo@c<?C¡:=709zGD`=��7oCE9K��G4@cF�7dIf9döµab<5Br9A<#ö!H�B�7°9�q�Qr7d@c7l7$9�C¡:�7$mo@c<?CA7Éqra4@zI57$9

moG�GD@c:=GDB�B�7$7$9e:=7¿9�GDB°md7dB.CA@c7L7oCtqra4@t9�GDBU@Ea�²4GDB83
ij@Ì<5I�7$9�C¡:=< .Émo<5I?7s:=7s:=<5�.<f9A7d@¡H�B�7UCA7dI5I57°9AH�@A�'a4mo7l7dBÁqr@A709�7$@A��abB.CÌ9AG4BÁ7oS�a4moCA<?CAHr:=7

F�a�CcQ�7dF�a�Cc<5Î.H�7D3��V7�q�I5Hr9$ö�¾$ptmdH�`�7�B�7e@c7dBr:zqra49µÎ.H�7;:=7$9µ9Aq�Q�7$@A709dö�7oCµ<5I=q�7$H=C�:=G4BrmR7oCc@A7
CA@c7$9�<5B.CA7$@A709A9cabB.Ct:=7KB�7KqraD9ta��4GD<?@;a¡7$md@A<5@c7L:�7$9;@cG4H=Cc<?Br7$9t:=7¿9AH�`¢:=<5�.<f9A<?GDBr9;:=<?>�7$@A7$BDCc7$9
q�G4H�@tmEQraDÎ.H�7JC�².q�7K:�� G4`=��7dC$3
 �B=�rB_ö,Ifaº9cmo7$B�7l9A7d@Eas@A7$Br:=H�7É��<fanH�BÁa4I?kDG4@c<TCcQ�F�7É:=7É@Ea�².·#Cc@caDmo<5B�knabq�@c7$9KI¸� 7oCca4q�7

:=7U@caD:=<?G.9�<?CA7Dö_I57U@Ea�².·#Cc@caDmo<5B�k°CA@Ea���ab<5I?IfabB.CzI5H�<;abHr9c9A<R9AH�@¡:�7$9ÌG4`=��7dCc9z��G4@cF¡7$I59$ö,kDab@E:=7$@
H�B�7°:=7o��B�<TCc<?GDBËF�a�CcQ�7dF�a�Cc<5Î.H�7$F�7dB.Cz7oS�aDm­CA7U:=7$9ÌG4`=��7dCc9Ì:=H�@EabB.CzIfanq�@c7dF�<?7$@A7l7oCca4q�7
abqrqrab@Eab<?CeIfa¡7dBrmdG4@c7K9�GDH�Qrab<?Cca4`�I5743
�tGDHr9�a��4GDBr9µ:=G4BrmR7$m$ab@ACA7�IfaJ9AG4I5H=Cc<?GDBz`raD9�7$7�9AH�@µH�B�7t9A<5F¡qrI?7�q�G4I5².kDG4Bra4I?<f9ca�CA<5G4BÌ:=7$9

G4`���7oCc9$3� �B�7o>¢7oC0öbCcG4H=C¨:�� ab`�G4@E:¡mo7oCACA7;q�G4I5²�k4G4B�abI5<59ca�Cc<?GDB¿B8� 7$9�C¨ÎDH_� H�Br7tabq�q�@cG�S=<?F�abCA<5G4B:=7RI#� G4`=��7dC,F�abCAQ�7$F�abCA<fÎ.H�74ö07oCµqrab@µmoGDBr9A7$Î.H�7dB.C_I¸� G4q�7d@Ea�CA<5G4BÌ:=7Rq�G4I5²�k4GDBrabI5<59ca�Cc<?GDBLB8� 709�C
qraD9�`�< ��70m­Cc<?�D7¡Ïr<?I_9A7d@Eab<?Ct:�abB�9;mo7KmdaD9eCA@c7$9;:=< .Émo<5I?7¿:=7Kq�a49c9�7$@�:8� H�BsGD`=��7oCt:=70mo@c<TCV9AG4Hr9
��G4@cF�7Ì:=7¡q�G4I5².kDG4B�709ValH�B½GD`=��7oCj��G4@cF¡7$Iµq�GDH�@jI57z@Ea�².CA@Ea4md<?B�k�ör7dCJ:=GDBrmÌ:8� H=Cc<?I5<f9�7$@jI57$9
mda4I5mdH�If9;:�� <5I5I?H�F�<5Bra�Cc<?GDBsI?GD@c9�:=7KI¸� 7dCca4q�7K:=7K@Ea�².·#Cc@caDmo<5B�kr3
¹ºab<f9¿9AH�@ACAG4H�C$ö8I¸� 7dCca4q�7l:�7É9�H�`¢:=<5��<59A<?GDBÇQ�<?7$@ca4@cmEQr<5Î.H�7�9A7d@Eab<?CK:rabBr9KI57ÉmdaD9¿:=7�q�Gb·

I5².kDG4B�709eqrab@ACA<fmoH�I5<57d@c7dF�7dB.Ct:=< .�md<?I5743���F�abk4<5B�GDBr9eH�B�7¿9Aq�Q�7d@c7L�'ab<?CA7¿a��D7$mjq�7$Hº:=7Kq�G4I5²D·
k4GDB�7$9$ö�9AH�q�q�GD9AG4B�9VÎ.H�7¿I¸� GDB½ab<,`�7$9AG4<5B½:=7Ì9AH�`¢:=<5�.<f9A7d@VIfaÉq�ab@ACA<57¿QrabH�CA7Ì:�7zIfal9Aq�Q�7d@c743
ijBÚ9A7d@Eab<?C�abF�7dB�7saÞ:=<?��<f9�7$@ÌHrBÁ·¿GDHÚ:=709�·Kq�G4I5².kDG4B�709döµmb� 7$9�C�aë:=<5@c7UH�Br7U·KGDHà:=709�·
9AH�@��'aDmo709�q�I5a4B�7$9t7dBnH�Bn7$Br9�7$Fz`�I57¿:=7¿q�G4I5²�k4GDB�7$9e��GD@AF�abB.CtH�Br7¿9�H�@A�'a4md7¿moGDBrmda��D74ö=H�B�7
F�7d<5I?I57dHr@A7za4q�q�@cG�S=<?F�a�Cc<?GDB°:�7zIfaÉ9�qrQ�7d@c743� ¨Bë:=7$Q�G4@E9t:=Hºqr@AGD`�I?7$F�7¿:=7zIfa�@c7$abI5<f9AabCA<5G4B
CA70mEQ�B�<fÎ.H�74öb9AH�@cF¡GDB.Ccab`rI?7Dö0GDB�<?F�abkD<?Br7eaD9A9A7d¾;:=< .Émo<5I?7$F¡7$B.C�H�B�7;9�qrQ�7d@c7;a��47$memo7$@�CEab<5B�7$9
9AH�@��'aDmo709tCc@A709jF�a4I�abq�q�@cG�S=<?F�7$7$9tq�ab@LH�BÞq�7dCA<?C¿B�G4FÌ`�@A709j:�7¡q�G4I5²�k4GDB�7$9j7oC¿mo7$@�CEab<5B�7$9
`�<57dBnabqrq�@AG�S=<5F�7d7Vq�ab@;H�BsB�GDFz`�@c7L<?F�q�G4@ACcabB.Ct:=7¿md7$9;:=7$@AB�<57d@E9$3
 �B°@ca4<59AG4BÉ:=7VCAGDHr9�mo7$9e:=7d�'abH=CE9R:=7J�47$@c9A<5G4B�q�G4I5².kDG4Bra4I?<f9A7d7$9R:=7VGD`=��7oCE9dö.B�GDHr9eB�G4Hr99AG4F�F�7$9µCcG4H�@cB�7$9��47d@E9�H�Br7t@A7$q�@c7$9A7dB.CcabCA<5G4B�F�a�CAQr7dF�a�Cc<5Î.H�7t`�a49A7d7t9AH�@�I57$9¨9AH�@A�'a4md7$9�:=7

�V¦jpt´;Y¢38PR7oC�Cc7z@c7dq�@c7$9A7dB.CEa�CA<5G4Bsq�7d@cF�7oCjF�abCAQ�7$F�abCA<fÎ.H�7dF�7dB.Cj:�7z@c7dq�@c7$9A7dB.CA7$@tB8� <?F¡·
q�G4@ACA7�Î.H�7dI5I?7�9AH�@A�'a4mo7¡7dBÞH=Cc<?I5<59cabB.CKH�BU��7dH»:=7�:=GDB�B�7d7¡Cc@A709L@A70:=H�<?C$3� �BÇ@Eab<f9�GDB½:=7�I5a
q�GD9c9�<5`�<5I?<?CA7K:�� H�B�7¿:=7d�rB�<?CA<5G4Bsqra4@ca4F¡7dCA@c<5Î.H�7L:=709;9�H�@A�'a4md7$9$ö=mo7oCACA7K@c7dq�@c7$9A7dB.CEa�CA<5G4BUq�7$@�·
F�7oCtH�Br7¿:=<?��<f9�<5G4BU�'a4md<?I57L7oCt7dS=aDm­Cc743
�tGDHr9Kq�@c7$9A7dB.CA7$@AGDBr9L<fmo<�q�@cG4kD@A709A9A<5�47dF�7$BDCLI57$9KB�G4CA<5G4Br9¿B�7$md7$9c9Aa4<?@c7$9LasIfanmoG4F�q�@c7o·

Q�7$Br9�<5G4B�7dCe:=GDBrm;aKI¸� <5F�q�I?7$F�7dB.CcabCA<5G4BÉ:=709¨9AH�@��'aDmo709�:=7V�j¦Vpt´;Y¢3��tGDHr9�qraD9A9A7d@cG4B�9�9�H�@

Mbh



IfajqrI?H�q�ab@ACµ:=709�:=7dF�GDBr9�Cc@cabCA<5G4Br9,F�a�CcQ�7dF�abCA<fÎDHr7$9�a���B¡:=7;9A7;moG4B�mo7dB.Cc@A7$@,9AH�@�I57$9µ@c7$9AH�IT·
CcabCc9LH=Cc<?I57$9KaUI¸� <5F�q�I?7$F�7dB.CcabCA<5G4B8ö8md7dI5I?709�·�mo<µq�7dH��D7dB.CK7oCA@c7¡CA@cG4H��D7d709j:�a4Br9�ò h/ó¸3!�tGbCcG4Br97dB��rB�ÎDHr7eI57$9¨�V¦VpV´�Y¡9AG4B.C�H�B�q�H�<f9c9Aa4BDC�GDH=CA<5I�q�G4H�@�IfaJF¡G=:=7$I?<f9ca�CA<5G4B_öbF�ab<f9�ÎDHr7;B�G4Hr9
B�7KB�GDHr9tabC�CcaDmEQ�7d@cG4B�9R<fmo<!ÎDH_� a�:=70mo@c<?@c7LI?709;q�@cG4q�@c<57oCA709eH=CA<5I?709V:�a4Br9�B�G4CA@c7¿abq�q�I5<fmda�Cc<?GDB
9Aq�70mo<?��Î.H�743
¢�DGF�DGF ÷�Z]_ahiWHàîWHmq\�WHZ]_a`
ä�áfw�áfw�á'� xj&�Æ'Ñ8�!&�êË/s(!/ÝÜ¡/.��"d%0/. #�)/D%�êË&_(!/�Æ'/°(,/ÝÜÌ/
�4 #/.�
ä�áfw�áfw�á'�§á'� xV&�Æ�Ñ8�,&�êË/s(!/ÝÜ¡/.��"$%$/� #� 6_a�:=7o��BDCc<?GDBn:�� HrB�7¿moGDH�@A`�7K:=7K´e7d¾d<57d@;@c7o·
q�GD9A7t9�H�@¨I?7tq�G4I5²�B�G4F�7t:=7j´R7$@c9�CA7$<?B_öbq�GDI?²�B�GDF�7$9�H=Cc<?I5<f9�709�qra4@¨mo7t:=7$@ABr<?7$@¨abH�:=7$`�H=Ce:�H»q»j7dF�7¿9A<?70moI57Jq�G4Hr@;I#� abq�qr@AG�S=<5F�abCA<5G4BUq�GDI?²�B�GDF¡<fabI57K:=7$9e��GDBrm­Cc<?GDBr9$3

âU/nãµ�! '%$ #&��pº Y�GD<TC�B)H�B)7dB.Cc<?7$@�B�G4BàB�H�I#3¨�,GDH�@¡CAGDH=C ´ ��ab@c<fabB.C�:�7º�Þar«çÔ ´Þ ò ò ��ö¸«Zßàß�· Ü G4B�:=7d�rB�<?C¨I57;q�GDI?²�B�GDF¡7t:�7V´e7d@E9�Cc7d<5B�:�7t:=7dkD@A7 «l7dCR:�� <?B�:=<5md7 ´ BrGbCA7}§ :a qrab@Ifaz��GD@AFÌH�I57¡Ï § :a �9eg�Wæ h :a e : � J6ç eg� a � :
G4H h :a 709�C;I57¿moG�7�.Émd<?7$BDCt9�Cca4Br:�ab@E:°:=Hs`�<?BrG4F�7a	á: áãâ�a � : á ä 7dCtG4H e Þ�å ö=Ifa�q�I?Hrqrab@ACt:=H°CA7dF�qr9VmoG4B�9�<f:=7d@c7L9�H�@vò ��Ú52�ó÷3

ä�áfw�áfw�á'�§áfw êË&8(,/�Æ'/É(,/æÜÌ/
�D '/.� ijBU:�7o�rB�<?Cta¿I¸� a4<5:�7J:=7Lmo7Jq�G4I5².BrG4F�7jI¸� 7$Î.Hra�Cc<?GDB
:�� H�B�7¿mdG4H�@c`�7K:=7K´e7d¾$<?7$@$3

âU/nãµ�! '%$ #&�� Y�GD<TC ê H�BÚ7dB.CA<57d@�9�Cc@A<fm­Cc7dF�7dB.C¡q�G.9�<?CA<?�j:=GDB�B�74ö,7oC�:�a4Br9Ì:rabBr9 å�ç öH�B�7j9�H�<?CA7t:�7 ê þ J q�G4<5BDCE9¨Î.H�7$I5mdG4BrÎ.H�709 ·�è7¦O· o ¦9îéî¸î�¦p· a 3 6!aKmoG4Hr@A`�7t:=7V´e7d¾$<?7$@�a49c9�G=md<?7$7a�mo709;:=G4B�Br7d7$9�709�CtI¸� ab@Emj:=70mo@c<TCtq�ab@;I57Jq�G4<5B.CV¹ËÔ C­Ö�:=7o��B�<8qra4@;I5aÌ��G4@cFzHrI?7: ¯ a­ : ¯ è § a: �9eg� ç�ç�èÆ · :
68709�q�G4<5BDCE9 · è ¦O· o ¦0î¸îéîØ¦O· a 9�GDBDC_a4q�q�7dI57$9^(�q�GD<?B.CE98:=7�:=7d�rB�<?CA<5G4B�*tÔ�GDHKq�GD<?B.Cc9_:=7�moGDBDCc@AGDI?7�Ö­36_aÉ�rk4Hr@A7É2Ìq�@c7$9A7dB.CA7ÌH�B�7ÌmdG4H�@c`�7Ì:=7Ì`�7$¾d<57d@LmoG4B�9�Cc@AH�<?CA7¡a��470m¿Î.Hra�Cc@A7Ìq�GD<?B.Cc9J:=7¡:=7o·
�rB.CA<5G4B�9d3��VGbCAGDBr9;Î.H�7KIfa¡mdG4H�@c`�7Jq�a49c9�7Jqrab@ · è 7oC · ç 3
68709KmoG4Hr@A`�7$9K:=7�´e7d¾$<?7$@Lq�7$@AF�7oCACA7$BDCz:�7�:�7o�rB�<5@K7dI57dk.abF�F�7dB.CK7oC¿9A<?F�q�I57dF�7dB.Cz:=7

B�GDFz`�@c7dH=SÚC�²�q�709l:=7½mdG4H�@c`�7$9$ö¨7dI5I57$9l9AG4B.Cl:�� ab<5I5I?7$H�@lH=Cc<?I5<f9�7$7$9l:rabBr9�Ifa»q�I5H�qra4@�C°:=7$9
I5G4k4<fmo<57dIf9¿:=7U:=7$9c9�<5BÁNb�Ì3µPR7$q�70:�abB.C0ö!I¸� a4BrabI5²=9�7É:�7ÉI5a½:=7o�rBr<TCc<?GDB»q�@A70mo70:=7dB.CA7lF¡GDB.CA@c7
Î.H�7ÉI57l:=7$k4@c7�BË:=7ÉI¸� 70ÎDH�a�CA<5G4BÞ·J7oCÌ:=GDBrmÉ:=H»q�G4I5²�B�G4F�7É:=7U´R7$@c9�CA7$<?BÇ·j7$9�Cz7dk.abI¨a4H
B�GDFz`�@c7l:=7°q�GD<?B.CE9Ì:=7s:=7d�rB�<?CA<5G4B83¨ij@0ö_I57°m$abIfmoH�I�:=7lIfaº��a4I?7$H�@¡:�7°md7lq�G4I5².BrG4F�7l7$Be abH�kDF¡7$B.CA7�@ca4q�<f:=7dF�7dB.C¿a��470mzI57É:=7$k4@c74ö�G4BÇ9A7�I?<5F�<TCc7É:=G4Brm¡Cc@A709K9�GDH��47$B.CKasÎ.HrabCA@c7
q�G4<5BDCE9KÔ'mdG4F�F�7¿mb� 7$9�C�I57¿mdaD9;9�Hr@;I5aÌ�rkDH�@A7�Ö­3
ij@¿B�GDHr9¿a��4GDBr9J`�709�GD<?B»:=7U:=7o�rBr<?@z:�7$9¿9AH�@A�'a4mo709L·V7dCz:=G4Brml:=7$9¿mdG4H�@c`�7$9J·jÎ.H�7$IT·

moGDBrÎ.H�7$9$3rijBlq�7dH=Ct7$B��.<f9cabk47$@e:�7JF�7dC�CA@c7Lq�I5Hr9�<57dHr@c9�moGDH�@c`�709e:�7L´e7$¾d<57d@�`�GDH=Cta¡`�GDH=C$ö

MD¤



0�132í4 ¤=352 ø ¦tBs7oS=7dF�q�I57K:=7¿moGDH�@c`�7K:=7¿´e7d¾$<?7$@

t
é

%
ê

3
ë

N  (t)i
m

0�13254 ¤�3 N ø ¦tBs7oS=F�q�I57¿:=7L��G4B�m­CA<5G4Bs:=7K`raD9�7 4Qì: �9eg�
F�ab<f9;mo7dC�CA7Ì9�GDI?H=Cc<?GDBUB�H�<?CVa�Ifa�k47dBr7d@EabI5<TCc7�Ô'@ca4q�q�7dI5G4Br9;Î.H�7KI¸� GDBn9�GDH�Qrab<?CA7LH�Br7¿:=7o�rBr<T·
CA<5G4BnHrB�<5Î.H�7¡:=7¿B�G.9V9AH�@A�'a4mo709cÖo3��j7zq�I5Hr9$örI57$9jmoG4Hr@A`�7$9j:=7Ì´e7d¾$<?7$@tB�7Ìq�7$@AF�7oCACA7$BDCJqra49
:=7K:=70mo@c<?@c7JCAG4H�CA7$9�I57$9VmoG4Hr@A`�7$9$3©;�rBë:=7¿@c7dq�G4Br:=@c7¿aÉmd7$9t7dS=<?kD7dBrmd7$9$ö�G4Bs7$9�CJa4F�7dB�7¿a�kD7dB�7$@ca4I?<f9A7d@;I57$9VmdG4H�@c`�7$9t:=7
´e7d¾$<?7$@$ö�7oCVa�:=7d�rB�<5@V:=709;moG4Hr@A`�7$9;Î.H�7KI¸� GDB.C;a�a4q�q�7$I?7q(A´R·�Y=q�I?<5B�709+*­3
ä�áfw�áfw�áfw éÌ&�*_��È¨/�"íÜ¿}cY�+µÆ' #�!/
6�� <5:�7d7�:=<?@c7$moCA@c<5md7¿7$9�CJ:�7Ì`rabCA<5@jHrB�7¿�'a4F¡<5I5I?7�:=7¿��GDBrm­Cc<?GDB½a��470m¿:=7ÌB�G4FÌ`�@A7$H=Snqra�·

@EabF�7oCc@A709jq�7d@cF�7oCACcabB.C¿H�BÇmEQ�GD<TS½qrI?Hr9¿��aD9�Cc7�:=7ÉmoGDH�@A`�7$9KÎ.H�7�I57�q�7$@AF�7dCLF�G=:=7$I?7É:=7
´e7d¾$<?7$@$3�687zF�G=:=7$I?7¡:=7$9J´R·÷9Aq�I5<?B�709t<5BrmoI5H�7ÌI?709t��GDBrm­Cc<?GDBr9j:�7Ì´e7d¾$<?7$@$ö�F�a4<59jq�7d@cF¡7dCJ:=7
:=7d�rB�<5@VabHr9c9A<8:�� a4H=CA@c7$9;mdG4H�@c`�7$9$ö=qrab@;7dS�7$F�q�I?7KBr7Kqra49c9Aa4B.Ceqra4@VabH�moH�B°q�GD<?B.CV:=7¿:�7o��·
B�<?CA<5G4B83
ä�áfw�áfw�áfw�á'� Ë_&��,~b%$ #&��,"}Üz}c"$+,Æ# '�,/�" -?î�ï$ð;ñMð¹òôó�õ÷ö7øbñgù�õôð
3ûú�ü}ý9þ�ÿ������Øþ�ÿ 4 :ì �ueg���	� �ü�
�
 �
����� ü ý9þ�ÿ������Øþ�ÿ�� ��� ü ��� ö þ��½ý9þ�ÿ������Øþ�ÿ�������
 � ��ÿ �	��� ú � ( � * � � ( ��� � 
 � �Øÿ � * � � ��ÿ��"!�ü�ÿ#�( �6ü �$� * ��%�� �$� � ý9þ	ÿ����&��þ	ÿ'� � � �
(�) �Øÿ � ü+*#� ��� 
Úþ��Øÿ#����ÿ'
�þ,��ÿ#�-� � � þ�ÿ#� ( þ � � ·ª: �Øÿ/.�� � ÿ�� �� ü0��þ,� (&��� 
�þ,� ( ��ÿ �-1 ü ��� � (�e�� ú�ü 1 ü � � � ( � � � � �$� � ý9þ	ÿ����&��þ	ÿ �
� �2�$ÿ�ÿ�þ )0�3(&�-(&���
�54 
$ü (��6/�
) 
 ���873�:9/4 ü���ÿ � �;��ÿ<
Úþ��Øÿ,�=
$ü ( �&� ��� � ��( 
 � �/� � � (&��4 
$ü (2��6/��) 
 � ��4 � � !$ÿ3�;
$ü (->�9 @ � �� ü?
Úþ � �"�&��þ	ÿ@��A ��ÿB
Úþ��Øÿ#�8� � � þ�ÿ#� ( þ � ��4 
 � � �C9�7 @ �;A ��ÿ�ü��/� (��+� �+D 9 @ �;A ��ÿ � � ��( ÿ3� �
(
�úEA � *#�$ü����Øþ�ÿF�;A ��ÿ � � þ�� (&��� ��� � 
 � �Øÿ � ��þ,�"�G��þ�ÿ�� � 
 � ����! ��(0� üæý9þ	ÿ����&��þ	ÿF� ��� ü �$� 
Úþ�� (�IH$ü,*,� � 
Úþ��Øÿ#�-� � ��þ	ÿ,� ( þ ���,�
ú�ü@!��,� (&�J93� >K) þ�ÿ#� (�� ��ÿ ��6/�
) 
 ��� � � � � üB*,�$þ�� (&�
�&�$�
)0�3� � ��ÿ � ý9þ�ÿ������Øþ�ÿL� �� ü �$�NM/��� ��� üN��ÿ �O1 ü � � � (=) ü 6 � ) ü � � üG�$ÿ'� ��( �pü��Øÿ'
�þ,��ÿ#��� � !�ÿ3�P� � � 
�þ,��ÿ#��� � � þ�ÿ#� ( þ � �Q�Q



t


%


3
1
 2
 4


N  (t)

m

0
 N  (t)


m

1
 N  (t)


m

2
 N  (t)


m

3



N  (t)

m

4
R






N  (t)

m

5


0�13254 93� S0T?U ÿ � ÿ �$�
)0�3� � � � ý9þ�ÿ������Øþ�ÿ<� �8� ü �$�� � �-� � � ( þ����}ü��1ýV� (�� �Éü )+�	� � (&� *#� �O� A þ�ÿ � A �
� þ,���	ÿ � � � � � 
�þ,��ÿ#� �W �3� � *#� � �IH$ü,*,� � 
�þ,��ÿ#�8� � ��þ�ÿ#� ( þ ��� ü � ü�
 ( þ,
 (&� ý9þ�ÿ������Øþ�ÿ@� �0� ü �$�,4 �$ÿ � � þ�� (&�X���� � 
 � ��ÿ � ü 1�� � 4 
$ü (Y��6/��) 
 � ��4 ���Øÿ�*0
Úþ��Øÿ#� � � � ��þ	ÿ#� ( þ � � ü�� ( ü8���Øÿ�*[ý9þ	ÿ����&��þ	ÿ � � ��� ü ����4�IH$ü,����ÿL��þ,� 1�( ü�ÿ#����ÿ � 
$ü ( �&� � � �Z� A �Øÿ#� ��(&1 ü � ��� � �Z1 ü ( �Øü����Øþ�ÿL� � ³
°2[ � Ø >/� SF� � (�� ü!��,� (��89/� S34�� � 
�þ,��ÿ#��� � ��þ	ÿ#� ( þ � � · è üG�$ÿ � ��ÿ3.�� � ÿ�� � �;A � ÿ 1 � ( þ�ÿ >�7 @ 4 �pü�ÿ��/� � *#� ��· o� ÿQü���ÿ � �;A � ÿ 1 � ( þ	ÿZ\ 7 @ � � · K � ÿ 1 � ( þ	ÿ 9 @ � ú�þ (I� *#� � �-
�ü ( ��þ�� (&�]� A �Øÿ#� �
(�1 ü � � � ò 7�4 \ ó 4�IH$ü,*,� � 
�þ,��ÿ#�=� � � þ�ÿ#� ( þ � � �Øÿ/.�� � ÿ�� � 
 ( þ�� (&�
�&� � 1,��)+� ÿ#� � ü0��þ,� (&���CM 
 � � � � �	� �2
 ( þ��IH ��/� ) ü 6 � ) � ) � �^� ü�ý9þ	ÿ����&��þ	ÿ_� �`� ü �$� ��þ (&(&�
� 
�þ	ÿ���ü�ÿ#��ü��?
Úþ��Øÿ,�=� � ��þ�ÿ#� ( þ ���,4 
 � � ��� ü��þ,� (&���8����( ü0�Øÿ/.�� � ÿ�� �
� 
$ü ( � � 
�þ,��ÿ#� �a8b#c�d
b�egf^hji�kgl�m -�n�õ ùÚø�o3p'ö7øpù�qG3sr}þ��Oþ�ÿ � *#� �Y� � (t� ü=!���� (&�Y9/� S34 �IH$ü�*#� � � þ�� (&�X�ü ��6 ü,��� ��)+� ÿ#� � ü )+��)+� ý9þ (&)+�C� � �
� � ÿ�þ	ÿ/�kÿ�� � � �G� � ( ��ÿK��ÿ#� ��(&1 ü ��� � � �G)+��)+� ��ü�� ��� ���u ü�ÿ � ��ÿ � þ,����� � � � � � ÿ ��( ü � � � üv�&��þ	ÿ 4 þ�ÿZ�IH �
( �IH � ü�ýuü�� (��81 ü ( � ��(�� ü � ü ( � � � ( � �
� ��ÿ#� �
( �1 ü � ���	�]� � � üNH$ü��/� � � (=) ü 6 � ) ü � � � �
� � þ�� (&���	���ú�ü � þ � �/���Øþ�ÿ �
� �Y� � � � !�ÿ3� ( ��ÿ ��� �3�"� � � �=(��
���w� *#�3�3��þ,�3
 �=� A ��ÿ#� �
(�1 ü ��� � � �]1 ü ( � üv�&��þ	ÿ� � � � ÿx
 � � � � � � (&�+� þ�� � �y�Øÿ#� �
(�1 ü � � �
�
�tz ÿ 1 ü ( �Øü�ÿ#� � üZ��ü�� ��� �<(��
� ü���� 1�� � �
� �Øÿ#� ��(&1 ü � ���	��4� A �Øÿ#� ��(&1 ü � ��� �;A �Øÿ/.�� � ÿ�� � � � �IH$ü,*#� � 
�þ,��ÿ#� 1 ü ( � �
( ü �%�� ��� �+� �3��� � � �0(&���
� �-�
� �dü�
3
 ��� ���^{ � ªSá ³ ª ² Þ~«R®+¬�ß%ôV|[¶ Ò «R® ³ � ªSá ³ ®%Þ�· Ü ���	��(&���
� �`� þ	ÿ#�ü�
�
 �
���	� � ß%ôéª ² ÞSâ�«G®9¬,ßFôéªcâ °u � 
�ü (�� þ�ÿ'�/��� � ��� �,4 � � �$� �C� �3��� � ��þ���� � � (&� ÿ�þ�ÿ<� � � ( þ�� ��� ü�ÿ#� �,�ú
þ (&� *#� ��� �
��1 ü ��� � (I� ÿ�þ/��ü ���	� ÿ�þ	ÿ (&� 
 � � �
�
�2� þ	ÿ#� � �7ü � ��)+� ÿ#� �	� 
�ü�� �
�
�
4�� �-1,� ��� � � (ÿ�þ/��ü �;�
� �-�/�"� { ��ÿ3��ý9þ (&)+��}�4 � ���	� �-�3�"� { ÿ�þ�ÿ'��ÿ3��ý9þ (&)+��} ��ü�ÿ �]� � � ü � ��þ�ÿ#� ( ü�� (&���ú
þ (&� *#� � � �
�=1 ü � � � (&�]� þ�ÿ#� (�� 
 � � ���	��4 þ�ÿ'
$ü (&��� � � «G®9ª ² ¬?¯ ² ô ³�´ ± ôéª °Ë iXhgc�d
~5i�h�kjb��jl��
b � ÿ�
 � �/� ) ü��Øÿ,� � ÿ$ü�ÿ#�+� � !$ÿ3� (+� ü ý9þ�ÿ������Øþ�ÿx� �_� ü ����� � ÿ�/�&� � � ����� ü8� � !�ÿ3�"�&��þ	ÿ (�� ��� (I� � 1,� 
 ( þ,
�þ �$�
� 
$ü (2% þ 6N� � u � �6þ�þ (	� � ÿ ��� ! 6/� ��ÿ 1,� ��� � � (ÿ�þ/��ü ��1P4,�+� � ÿ�þ )0�3(&� � �^1 ü � � � (&�
� ÿ�þ/��ü � �
�
4,� þ���� )���� � � � (�� � �-� ü�ý9þ	ÿ����&��þ	ÿZ� � A �Øÿ��/�w� �� 1��
( ��!�ü�ÿ,� �N� ð � X ç å ç J 4 � � *,���;� ) 
Úþ ����å � X ç J	� �
4 :è æ�� J ¦'ü9ð	� : � e � � :Ø× o� ¦)ü9ð ê�ë_ê �

4 :ì æ e ç � :��:�× ì ç ��: 4 :ì � o �9eg�tþ � :Ø× ì × o ç e��:Ø× ì × o ç ��:�× o 4 :Ø× oì � o� ÿK! 6/� � � 
 � � �O� ü<��þ	ÿ 1�� ÿ#�&��þ	ÿ M�� � � A ��ÿB� �
� � � ÿ�þ ) �Øÿ$ü�� � � (C� A ü�ÿ�ÿ�� � � ����A �	� � � � � ü �� þ (I� � � ÿ�þ � ��� �]) � � ��� 
 ���	� � 4 ü � þ (I� þ�ÿÝü�ÿ$ÿ#� ���O� � � ��(&)+� ��þ (&(&�
� 
�þ	ÿ���ü�ÿ#� �Q \



� l3�Jkgb�� 5 l3m5b�etfv�<hgitkgl3m5b��'�@ejmVd
~��jm5b�� ��þ,�"� � �+1�� ��� � � ( ÿ�þ/��ü � � 734 734 D 4 D � 4 þ	ÿ� ( þ�� 1�� ýuü���� � ��)+� ÿ#� M[ �J� � � (&�O7�43�$� � � � 4 oè �
� �}ÿ�þ�ÿ¥ÿ�� ��� ���[ �J� � � (&� D 4 4 èo �ueg�Wæ J6ç e]� � ( ò 734 D ò 4 ÿ#� ��� � ü�� ��� � � (� � 4 oo �9eg�Wæ�e2� � ( ò 734 D ò 4 ÿ�� ��� � ü�� � ��� � (
�� ÿ (�� ��þ�ÿ$ÿ$ü����]�$ü�ÿ � � �
� ý9þ�ÿ������Øþ�ÿ � �
� 
Úþ � � ÿ�þ )+�
� � � � �
(&� � � ��ÿ M4 èo æ § èo � � 4 oo æ § oo � � (=� �O)+��)+�C�$� � )+� ÿ#� ò 734 D ò �%��8(��	� � � ��üv� �$� � � ÿ �
( ü � � �$�,4�) ü�� � ÿ$þ�� � ÿ � ý �
( þ	ÿ � 
$ü �]� ü+� �
) þ	ÿ � � ( üv���Øþ�ÿ_� ��� ���áw��áw��áw��áw� � i�egf��Yb�� Ü0� �
�jm5~�hjb���u A ��ÿ �?) ü�ÿ3� �
(�� ü�ÿ$ü � þ,��� � ü�� ) þ/� �
��� � � � � �� � ��(	4 þ	ÿ�
Úþ�ÿ�� �
(�� � �
��1�� ��� � � (I� ��þ	ÿ � � ( ���"��ü 1�� �=� �
� 
�þ,��ÿ#� � � � � þ�ÿ#� ( þ � � 
$ü ( � �	� ý9þ	ÿ�������Øþ�ÿ � �Y� � 
 � �Øÿ �	��4 *#�3� (&��) 
 � ü�� � ÿ#� ��� 
Úþ � � ÿ�þ )+� � � � ��(I� � � �Øÿ'�3� ) þ/� �
��� � � � � � � �
(
��Ji�d	l/d
~5i�hj� ú � � � � (&� � ��� ü<��þ,� (&���N�
� ��ÿ�þ�� �N)<4 ��A �	� � � � � � � (�� ��þ )N) ��ÿB� �
�ý9þ�ÿ������Øþ�ÿ �=� 
 � �Øÿ �
� �/�&� � � �$�
�
�
�ú � ÿ�þ )G�3(&� � �
� ��� � 
 � ��ÿ �
� ��ÿ#� �
(�1,� ÿ$ü�ÿ#� �
� �6ÿ$þ�� � ÿX�GD 4 ÿ?�$ÿ � ÿ#�&� �
( ÿ$ü���� (&���y�3%���� ü��þ (�(&�
� 
Úþ�ÿ�� ( üzü�� ��� � ü���ÿ�þ )G�3(&� � �	� ü ( � � � �K� ü���þ,� (��X� �5*#� �K� A þ�ÿ=ü�
3
 �
��� � ü�� �&� �
â0ª�µ%¯?ªc« ³ âi¬�ª¥áS® ² Þ õ ª � 4 � � *#�3� � ���	ÿ3��! � *#� ��� A ��ÿ#� ��(&1 ü ��� � �$ü�ÿ �j� � *#� ���#1 ü ( � ����� 
$ü ( ü )N� � (&���þ,�"� � � (��8� ü (�� ��ÿ3�Øþ�ÿ<� � ÿX�GDO��ÿ#� ��(&1 ü ��� �
� ÿ$þ�ÿ 1 �w� �	�C� �'¬�¦O�'¬O× o�� �ú �`1�� ��� � � ( ÿ$þ��$ü � ý9þ (&)N� � � X (��
���w�^� �;è7¦g� o ¦9îéî¸îØ¦g� ® � ��þ	ÿ�ÿ �-� A ��ÿ#� �
(�1 ü ��� �G� � ì ¦O� ® � ì �� �+1 ü ( �Øü����Øþ�ÿ��3�K
$ü ( ü )+� � (&��� ú � ÿ�þ )0�3(&� � �+1 ü ��� � (I� ÿ$þ��$ü � �
� �/� � �&��ÿ���� �	� ��þ�ÿ#� � ÿ�� �
���ü�ÿ � � � ����ÿ#� �
(�1 ü ��� �^�	� � � � ÿ�þ )0�3(&� � �C�$� � )+� ÿ#� �
4 ��þ	ÿ�� ÿX�GD �u ü�ÿ �j��� �Zü � þ��C�pþ��/� �
� � �
�j1 ü � � � (I� ÿ$þ��$ü � �
��� þ	ÿ#� � � ) 
 � �
�
4 þ�ÿ½ü X ç å ç å æ ê þ J�;A þ�� X æ3�Få�þ ê þ J � ú � 
 (&��) � ��( �Øÿ#� �
(�1 ü � � � ��þ (�(&�
� 
�þ	ÿ��dü � � ì ¦O� ì × o � � � ��� ÿX�GD���� �
)+�ü � � ì × a ¦O� ì × a × o � �ú �	� 
�þ,��ÿ#� � � � � þ�ÿ#� ( þ � �G� þ�ÿ#�dÿ�þ�� �
��· : ¦ þ��@� 
 (&� ÿ�� ���	�O1 ü � � � (I�`� ÿ#��� ��(&�
� � ��7 üåqþ ê �

â b ã hg~�d
~5i�h ��þ,�"���$ÿ � ÿ#��� ��(=) �IH$þ�� � �P
Úþ�� (=� � � � � (�� � �O� ü+��þ�� (��X� ����ü�ÿ � ÿ�þ�� (&�� ü ��4 þ�ÿ¡�IH�þ,� � � ( ü@� � ÿ ��( ü � ��)+� ÿ,� > þ�� S � 4Y� �_��ÿ 1�� ��� � � ( ÿ�þ/��ü �¹�u� è ¦O� o ¦0î¸î¸î�¦O� ® � � �� �GD 1 ü � � � (I� ÿ�þ/��ü ���	� 
Úþ�� ('� �
� *,� ���w� þ�ÿ � �3
�
�þ �$� *#� � X£¢ �%å¤� � � ® � ì ¢ � ì �U ÿ �G� �3�"� �1�+· : � � �0) � ÿX�GDC
Úþ��Øÿ#� � � �0� A �	� 
�ü�� �,4 þ,�ÝÿX�GD �	� � ��� ÿ�þ )G�3(&� � �01 ü ��� � (&�ÿ�þ/��ü ���	� �/� � ���Øÿ���� �
� ��þ�ÿ#� � ÿ�� �
� ��ü�ÿ �=� � ì ¦g� ® � ì � � ú�üO��þ�� (��X� ��� � 
 � ��ÿ � � � � � � (��])¥�	� �� A � ÿ �$�
)0�3� � � �
� 
Úþ��Øÿ#� ��¦ � �O� A �	� 
�ü�� �	� � � !�ÿ3� � 
$ü (]� ü½ý9þ (&) � � �+M
çcç�èÆ8§ �9eg��æ : ¯ a × ì­ : ¯ è 4 :ì �9eg�cî ç�ç�èÆ ·ª:

ú � 
$ü ( ü )+� � (&�`(��
��� �-��þ,�"��
$ü ( � þ�� ( � (�� A �Øÿ#� �
(�1 ü � � �+� � ì ¦g� ® � ì � ���� ('� � ì ¦g� ® � ì � 4g� ü � þ )+)+� � �
� ý9þ�ÿ������Øþ�ÿ � 4 :ì �	� � � �	ü ��� üBD � u � 
 � � �
4 þ	ÿF� � �) þ�ÿ#� (&� ü�� �$�
)+� ÿ#��� ( ü�� � üB� � �$� � 
 ( þ,
 ( � � � � *#� �J� üB� þ�� (&���J�	� ���Øÿ�� � 
 � ÿ���ü�ÿ,� � 
$ü (( ü�
3
Úþ ( ��ü�� (�� 
 �
(��,�ú�üG!��,� (��C93� ¨ 
 (&�
��� ÿ#� � ��ÿ ��6��
) 
 ��� � � � þ�� (&�X� ��� � 
 � �Øÿ ���
Q�©



P
0


P
1


P
2 


P
3




P
4


ª]«V¬Y­ 9/� ¨GT?U ÿ ��6/��) 
 � � � � � þ�� (&��� ��� � 
 � ��ÿ ���®w��®w��®w��® ¯ ° d
~�m5~��	l/d
~5i�h�±;c�²giX~V³@kgeB´Xb#c�d
b�egfGhji�kgl�mgb#d8kgeFkjb�µ�fvb¶W þ,� ( � � ÿ � �(&��( ��ÿ � ��þ,� (&����{$� � ������} �3�_� � 
 � � � � ��� � � � �`� üG!���� (��g·j·,4 þ�ÿ'�/��� � � ����( üG� � ÿ �
( ü ���
)+� ÿ#���ÿ 1�� ��� � � ( ÿ�þ/��ü � ��ÿ3��ý9þ (&)+���U ÿ 1�� ��� � � ( ÿ�þ/��ü � �/��� � 
 � � 734 734 D 4 D � 
 ��(&)N� �C� � � ( ü�� �
( ��ÿ � ��þ,� (��X� � � � � � � ��(���Zü ( � þ )+)+� ÿ$þ�� �]� A ü 1 þ�ÿ �21 � 4 ��ü�ÿ � � � �Zü �
4 r`¸`� � �W þ�� ( *#� �8� ü+��þ,� (��X� 
$ü ����� 
$ü (=� �
�=��6 � (&��) �"� �
�
4 � �t� �3¹N�`� � ��þ�� �3���
(=���	�=1 ü � � � (&�
�ÿ�þ/��ü ���	� � �
�]��6 � (��
) �"� �
�
4 
$ü (=��6��
) 
 ����M � 734 734 D 4:>/4 S34 S � �W þ�� ( � �	� � ü � ��þ�� ( ü�ÿ,� 4 þ�ÿ¥ÿ � � � 
$ü �&�$�
( üG*#� �8( ü (��
)+� ÿ#� � � � � � (&�`S��º]»5¼=»5½ ¾À¿�Á�Â^ÃÅÄ	¾ÅÆYÇÉÈ¡Ç-Ê$Ë&ÆYÁ�Ì ,�ÍjÎ/Ê$ÆYÇ-Ç-Í ÏGÐKÑ,Ò2Ó^Ï�Ê$Ç-ÔtÃ�Õú ��) þ/� �
��� � �
� ��� � 
 � �Øÿ �
�Y( ü����Øþ�ÿ�ÿ ��� ���	� ÿ�þ�ÿ��$ÿ3� ý9þ (�)+� ü�ÿ$þ��pü )+)N� ÿ#� � � � 
 ( þ�
Úþ ���
$ü ('% þ�þ�ÿ � �$D
Ö Q \ � � �_× ��(I� 
 ( � ��� � ��D	Ö#\ 9 � � u ü�ÿ � � �J) þ/� ��� ��4����	� ý9þ�ÿ������Øþ�ÿ ��( ü����Øþ�ÿ/�ÿ �
��� �
�^(��
) 
 � ü,� � ÿ,� ���	� ý9þ�ÿ������Øþ�ÿ � 
Úþ � � ÿ$þ ) �Øü ���	��4 ��A �
� �O��þ�ÿ��G��ÿ � � � ÿ ��( ü � � � üv�&��þ	ÿJ� �
���� � 
 � ��ÿ �
�
4 � �
� � ��( ÿ3� �
(��	�2� �pü�ÿ#����ÿ�� � � �$�	� ��ü�ÿ �]� �
� r U-Ø �=� �z ÿ'
 � � � � �
� � ü ( ü���� �
( � � �&� *#� �	� � �	� ��� � 
 � �Øÿ �
�
4����	� r U-Ø �=�1ü�
3
Úþ ( � � ÿ#�2� � � 6 
 ( ��ÿ/���� 
$ü ���	� ÿ$þ�� 1,��� ���	� 
 ( þ,
 ( � � � �
�2Mv� A �Øÿ 1 ü ( � ü�ÿ�� � 
�ü ( � �
� � ( ü�ÿ � ý9þ (&) üv�&��þ	ÿ � 
 ( þ�Ù � ���&� 1,� �y� (&�
��/�&� � � 
Úþ�� (j� ü ) þ/� ��� � � üv�&��þ	ÿ8��ÿ#� ��( ü����&� 1,��4
) ü�� �j� � (g� ü�*#� �
��� � ÿ�þ,� � ÿ � ÿ�þ,� � üv�$��ü ( � ��( þ�ÿ �
$ü � � � � � � ( �pþ��/� � ü ) þ/� �
� � � üv���Øþ�ÿ<� �	� ��þ	ÿ3� *#� �	� ü��/� (�� *#� �8� üG
�ü ( ü � þ � ���r}þ,� � ü � � þ�ÿ � ��þ	ÿ�� � ÿ/!$ÿ<
Úþ�� 1 þ�� (=) þ�� ��� � ����( �pþ��/� �
�]� �
� ý9þ (&)+�
�
���®w��® ¯t®�Ú � iXetf��Yb��+�Jetf������®w��® ¯t®�ÚX®�Ú Û b,Ü�hj~Vd
~5i�h � ÿ?�	ü ( � �^���	� ÿ�þ��pü����Øþ�ÿ ����) 
 � þ ���
�
��� þ (&� � �^� üN� � !$ÿ��"�&��þ	ÿ� �	� �Y� � 
 � �Øÿ �	��4/� �Aü�Ùbþ��/� � ��ÿ �C� �3�"� � � �8(��
���w��Ý$è	¦�ÝPÞ�¦�ß ß�ßØ¦�Ý ì ×tà �pþ�� � ÿ�þ	ÿ1ÿ�� �w�
43��� 
 � � �� þ�� 1,� ÿ#�2
Úþ � ������ý ���� ÿ�� � !$ÿ3���dü � þ (&� ��ÿ � ��þ�� (��X� r U-Ø �=�Z� þ )+)+�0� A � ÿ ����)0����� � �
� 
�þ,��ÿ#� � §�á�â$ã � �� A �	� 
$ü,� � � � !$ÿ3� � 
$ü (8M ä�ä&å
Æ8§�áVâ$ãYæ ì ×�à­ è ¤8çì áVâ$ã ß äwä"åÆ · çü 1�� �

Q Ö



¤ çì á�â$ãYæ è çì áVâ$ã ß Ý çé ¬ ¯ à¬ ¯ è è çì ß Ý çþ�� â Þ � ê ì ¦$ê ®�ë ì �ú �	�O(��
���w��Ý�è�¦5ÝPÞ�¦
ß�ß ßØ¦�Ý ì ×�à�� þ	ÿ,�[ü�
3
 �
���	� 
�þ,� � �
4 � � 
 �
(�)+� ��� � ÿ,�0� �G) þ/�/��! ��(8� A �Øÿ/�.�� � ÿ�� � �/�<
Úþ��Øÿ#�-��þ (&(&�
� 
�þ	ÿ���ü�ÿ#� � � (=� ü���þ,� (&�����®w��® ¯t®�ÚX®w� ì i�kjb�m�~5�
l/d	~�iXhg��kgb¥�
b�c�d	~�iXhg��c,i�hj~�í;ejb��î� ÿ=ü�
�
 �
��� �@��� �����Øþ�ÿÀ��þ��ÿ3�w*#� �0� ü���þ,� (&��� ��þ (&(&�
� 
�þ	ÿ���ü�ÿ#�}ü � A ��ÿ#� �
(&��� �����Øþ�ÿZ�;A ��ÿ�� þ�ÿ � ü 1�� �O��ÿZ
 � ü�ÿ � úEA ü�ÿ�� � ������ þ�ÿ � � *#� �
��� � 
 � ü�ÿx� þ��3
 �<��� � þ�ÿ � � � � ��(&) ��ÿ �<� � � �J(��	� � � �pü�� �	� ���$ÿx� ��( � � ��4 ��ÿ ���� � ��
 ����4 �$ÿ � 
$ü ( ü � þ � ��4 þ,�'�$ÿ � H � 
 ��(&� þ ���,�u ü�ÿ � ��ÿ � � � !$ÿ3�����Øþ�ÿ � � ( � ��� � � �
� � � � 6 � ��( ÿ3� �
(��	� � þ�� (&�X�
�8� þ�ÿ#�`�Øÿ/!$ÿ�� �	��4 � � 
 � ÿ/���ü�ÿ,�ôþ�ÿ ����(&�
� � (&� �Øÿ�� ( üÉü�� 6 ü ( � � ��þ	ÿ3�w*,� �
� ����A �	� �÷ü`�/� (&� � �
�j) þ ( � � ü�� 6 � � � þ�ÿ3�w*#� �
� � 4� �
� ��þ,� (&���	� ��ÿ/!�ÿ3� �	�=� ��ü�ÿ#� � ÿ<� � ÿ ��( ü � 
 � �<�/�&� � � ��ü�ÿ �]� ü ) þ/� ��� � � üv�&��þ	ÿ'��A þ � Ù � � ���W �3� � *#� �2� �
� ��þ�� (��X�
� ��þ�ÿ�� *#� �	�g� þ�ÿ#�g*#�$ü,� ( ü����w*#� �
�
4 ÿ�þ,� � 
�þ,� 1 þ	ÿ ��� �
�g(�� 
 (&�
��� ÿ#� �
(
$ü ( � �	� r U-Ø �=�J*#�$ü,� ( ü����w*#� �
�
4 ��A �	� � ü_�/� (�� � �
� r U-Ø �]��� � � � � (&� � � � 6;� [ !$ÿ�� �� � � ��(&) ��ÿ ��(�� �
� 
$ü ( ü )+� � (��	� ÿ � � �
�&� ü�� (&�
� ü � ü�� � !$ÿ3�����Øþ�ÿZ� � � � ��� � r U-Ø �=� 4 þ�ÿ<
 � �/���) 
 � þ ���
( � ü )N� ��H�þ/� �^� �3� 1 ü�ÿ#� � ��*#� ��� A þ	ÿ%ü�� )+� �$� ( ü 4�� ü8
 (�� � 1���� þ ( �pü�ÿ,�Y�3��� ü�� (�� � �� �O( ü�
3
Úþ ( � � MT ú�üG� þ�� (&�X�-�
� �=� � !$ÿ�� � 
$ü ( � ( þ�� � 
�þ,��ÿ#� � � � ��þ	ÿ,� ( þ ���,� ú � 
 (&��) � ��(2� � ��� � �
( ÿ3� ��(
Úþ��Øÿ#� �=� þ�ÿ#� ��� 
Úþ��Øÿ,��� � � � 
$ü ( � � � ��� 
Úþ��Øÿ#�=��A ü (�( � 1,��� � �O� A ü ( � 4�� ü0
Úþ � �"�&��þ	ÿ'�3�� ( þ,� � � ��)+� 
�þ,��ÿ#�-� � � ��(&) ��ÿ�ü�ÿ#� � ü¹ý9þ (&)+� � �8� ü+� þ�� (&���,�T ú �
� 
Úþ��w� � � �	� 
 (&��) � �
(&�]� �-� ��( ÿ3� ��(I� 
�þ,��ÿ#� �-� þ	ÿ,�8D � 7T W þ,� (�� � 
�þ,��ÿ#�_� � � þ�ÿ#� ( þ � � � � ÿ,� ( ü �8M ��ÿL
Úþ��w� � �Øÿ�ý ��( � � � ( üxD � 7 � � ÿ �
(�� ��ÿ ��
��� � 
 �$�,4 ��ÿB
Úþ��w� �C� �	ü � üBD � 7 � � ÿ ��(&� �$ÿ � 
$ü ( ü � þ ���+� �G��ÿB
�þ,� � �G� ��
 �
( � � � ( üD � 7 � � ÿ �
(�� ��ÿ � H � 
 �
(�� þ � ���T ú �81�� ��� � � ( ÿ�þ/��ü � ��þ (&(&�
� 
�þ	ÿ���ü�ÿ#� �
� �8ï 73� 734/7�� 7�4373� 734 D � 734 D � 7�4 D � 7/ðúEA ü ( �0� þ�ÿ3�w*#� � *,� �N� A þ�ÿ��3��� � � �$�+� � 
 � � �8� þ�� 1�� ÿ#� �
� �O
 ( þ � ü �3� ��)+� ÿ,� � A ü ( �G� � � ��( � � ���W �3� � *,�tA ��ÿF� ��( � � �G�	� �8��ÿ ���
��� � 
 �$� 
$ü ( �&� ��� � � �
(��,4X� ü )+� ��H$þ�� ���
� �O�$ÿB�Zü � 
$ü ( �&� ��� � � ��(� �O� ü )N� ��H�þ/� � 
 (�� � � � � ÿ#� �,�T ú � � ( �Øü�ÿ3� � � ý9þ (&)N� 
$ü (=���	� 
Úþ��Øÿ,� � � � ��þ	ÿ#� ( þ � � ��þ,�"� � � (&� � � þ/� ��� �T ��þ����=ñ ß òG� ü )N�	� � (�� � �^� A ü ( � 4#��� 
�þ,� � � �3�?
Úþ��Øÿ,�=� � ��þ	ÿ,� ( þ ��� � � ÿ#� ( ü ���	� � � �7ü � üó�ô�õ á ò ã��®w��® ¯t®�ÚX® ¯ ö ³�b#�÷�jm5b�±��÷i�kjb#m5~��	l/d
~5i�hÀk�ø�ejhùc�b#fvc�m5b � ÿB�/�&� � � ��� ��ÿ � r U-Ø �]�� � � � � (��B>/42� ÿÅ� � !$ÿ3� �&� ü�ÿ,� ���	� 
Úþ��Øÿ#� � � � ��þ�ÿ#� ( þ ���	� � � �
� 
Úþ��Øÿ#� �'� þ	ÿ,�<� � !�ÿ3� �'� ÿ��þ�þ ( ��þ	ÿ�ÿ �
�
� H�þ ) þ�� � ÿ �	�OM�6;4 �,4 
�þ,� � � � 43��� � ( � ü�ÿ3� ���8ú Þ�û úgü û újýO� ��ü�ÿ#�=� � þ/� ��� �+Múgþ æ ÿ � û�� � ü��� û �	� ú�
 æ ÿ
� û�� � ü��� û �	�ú Þ æÀÿ�� û � û � ß � � ú ý æ ÿ
� û
� á��,ã û � ß�� �ú � æ ÿ � û � û �	� ú�� æ ÿ � û � � ü��� û �	�újü æÀÿ ñ û � û � ß � �
\ 7



ª]«V¬Y­ 9/�:90T'U ÿZ� ��( � � � � � !$ÿ��g
$ü ( ��ÿ � ��þ�� (��X� r U^Ø �=�<� � � � � (&�0>N� � �$�	� 
Úþ��Øÿ,� � � ���þ	ÿ#� ( þ � �� ����ÿ 1,� ��� � � ( ÿ$þ��$ü � �/�'� � 
 �8ê æ���� û � û � û Þü û Þü û �ü û �ü û � û � û ���� ÿ<
 � �/�^� �8� ü )+��)+�C) ü�ÿ3� ��(&� � � !�ÿ3� ( ��ÿZ� �
( � ��� ü � A �Øÿ#� ��( � � � ( �;A ��ÿZ�Zü (&(�� �9þ	ÿæü��ü�ÿ � � � � ü � *,��üv� (&�
� ü ( � � ü � ü8
 � ü�� � � � � ( þ�� � � ��ÿ � ��ý;
�þ,��ÿ#� � ü � üO
 � ü,� � � �-� � 6 � 4 �;A �$ÿ
 � ÿ#�pü���þ�ÿ ��4�� �I� � �����®w��® ¯t®w� � etf���l3c,b#��kjbZ�Jegf��j���®w��® ¯t®w��®�Ú Û b,Ü�hj~Vd
~5i�h
�Ofvi�kgej~Vd-d
b�hg�	i�f�~5b�m ú�ü�� � �IH�ÿ3�w*#� � �3�G
 ( þ/�/�3���t� � ÿ � þ ( � �
� 
 ��(&)+� � � � ��þ�ÿ � � ( �3� (&���ÿ �+� � ( ýuü,� �G� ÿ {�) � � �&��
 � � ü�ÿ#� } � � � 6 � þ�� (&���	��� u ü�ÿ � ÿ�þ�� (&� �Zü �
4 ÿ$þ�� �`1 þ,� � þ�ÿ � � (&����(��ÿ �=� � ( ýuü�� � ü`
$ü ( ��� ( � � � þ�� (&�X�
� r U^Ø �=� 4 � � �$� �])+� �&H�þ/� �](��
1 � � ÿ,� ��þ	ÿ���ü ) � � �&��
 � � ��(� ü�ý9þ�ÿ������Øþ�ÿ0� ��� ü �$� � �Y� ü�
 (&��) � ��(&� ��þ,� (&��� ü 1�� � � ��� ��� � �2� ü�� � � 6 � ��)+��4 
3�3� � ü=�/��� � � ����(� �`(&�
� � � �pü��-� � � � 
 ( þ/�/�3���-��þ )+)+� ý9þ�ÿ������Øþ�ÿ<� �8� ü �$� 
Úþ�� ( �$ÿ �O) ü�� ( � � � � � 
�þ,��ÿ#�-� ���þ	ÿ#� ( þ � ��� ú �	�-� � ( ýuü�� �	� ü��Øÿ � �t� � ÿ �
(��
�
� � � � 
 ( �Øÿ���� 
 �0� A ü�
�
 � �w*#� � ü��;A ü��3� (&�
� � þ�� (&�X�
� �� þ�ÿ#�}ü�
3
 ��� ���
�
���! #"%$'&)(+*'�-,.&	"-,/"�0
1� #243-35*76.�70	"!28*'9;:Û b#Ü�hg~�d
~5i�h � ÿ@
 � �/�0��þ	ÿ��+� � !$ÿ�� ( ��ÿ �+� � ( ýuü�� �
� � � r U^Ø �=� 4;� ÿF� þ�ÿ ����(&1 ü�ÿ#�� �
� ÿ�þ��püv�&��þ	ÿ � 
 (&� � � � �
)N)+� ÿ,�=�/�&� � � �$�
�
� 
Úþ�� (=� �
� � þ�� (&�X�
� r U^Ø �=� Mäå

< á%= û ê ãEæ é àç?> þ éA@B > þ è çC á8=Pã ß è BC á ê ã ß äVä"åú ç%D B ß Ý ç%D Bé àç;> þ éE@B > þ è çC á%=;ã ß è BC á ê ã ß Ý ç8D Br}þ��Oþ�ÿ � *,� �`� A þ�ÿæüG��þ	ÿ�� ���	� þ,��ÿ<�;A ��ÿ �8) üv� ( �w� � § à D @ � � 
Úþ��Øÿ#� � � � � þ�ÿ#� ( þ � �
�2� ���þ	ÿ��O�;A �$ÿ �8) üv� ( �w� � § @7F�G H � � 
Úþ��w� � ü ��� þ/��� �
�
�
\�D



ª2«V¬�­ 9/� Q T?U ÿ �C� � ( ýuü�� � � � r U-Ø �=� � � ) 
 � ���®w��® ¯t®w��®w� ö ³�b#�÷�jm5b ú�üK!���� (��Z9/� Q ) þ�ÿ#� (&� ��ÿ �Z� � ( ýuü�� � � � ÿ�� (&����� � ) 
 ��� � �� � � (&�O> � � ÿ ��(&��� 
$ü (=� ü ) üv� ( �w� � � � ÿJ��þ�þ ( ��þ	ÿ�ÿ ���	� H$þ ) þ�� � ÿ �	� � M§ æJIK á�� û � û � û � ã á � û � û � û � ã�á ñ û � û � û � ãá�� û � û � û � ã á � û � û ñ û � ã�á ñ û � û � û � ãá�� û ñ û � û � ã á � û ñ û � û � ã�á ñ û ñ û � û � ã LMü 1�� �-��ÿ 1,� ��� � � ( ÿ$þ��$ü � ��ÿ3��ý9þ (&)+��4 
�ü (=��6/�
) 
 ���Oê æ ÿN� ß � û � ß ñ û � ß � û � ß O û � ß � û � ß P �� ÿ 1 þ,�"� ( ü�
3�w� �
)N� ÿ#�^*#� �C� A � ÿ �$�
)0�3� � � �	��1�� ��� � � (I� � �C� ü ) üv� ( �w� �C� ü���ý � ��� �3�g�3�� � ÿ#� (&�_� þ�ÿ#�N��ü�ÿ �G���')+��)+� 
 � ü�ÿ÷
3�3� � *#� �'� ü���þ�þ ( ��þ	ÿ�ÿ �
� � �	� �íÿ�� � ���,�E%��	� 
Úþ��Øÿ#� ���þ,� 1,� ÿ#����þ	ÿ���ý9þ (&)+��( �$ÿ (�� ����ü�ÿ3� ���,� ú �-1�� ��� � � ( � � ÿ#� ( ü � üC*#�$ü�ÿ#��ü � �3�X��ÿ � ��þ�þ ( ��þ�ÿ3�ÿ �
� � ¸ >/4 þ	ÿ1þ � ��� � ÿ#�-��þ	ÿ�� � üG!��,� (��+M
º]»5¼=»%Q R#Ì Ó^Ï�ÔgÌ£ÔgÇYÎ/ÍjÎ3Ê�ÆYÇ Ô;Î�¿�Î/Ê�Ï$Ê�Ã,ÍjÎ3Ê�Æ�Ç��®w��®;Sg®�Ú T �÷�jm5b#��b#hPd	l/d
~5i�h[ (&)+�
� � � � �
� ÿ�þ����Øþ�ÿ �G) üv��H ��) üv�&� *#� �	��4 ÿ�þ,� � ü 1 þ�ÿ � 
3��� þ )+)+� ÿ�� ��( üJ� ( ü,� ��(� �	� ÿ�� (&���
4 �;A ü � þ ( � � ÿ'� � � 6 �/� )+� ÿ � �Øþ�ÿ ��4 üv!�ÿ_� �`1 ü � � � �
(]���	� ý9þ�ÿ������Øþ�ÿ � � �`� ü ����4�� ÿ� �	��� ��ÿ�ü�ÿ#�=
$ü (]��6/�
) 
 ���8� � � �
( � ��� � �8� ü0!���� (&�C9/�:9 
��3� �]� ÿ'� ( þ�� � �/� )+� ÿ � �Øþ�ÿ �����®w��®;Sg®�ÚX®�Ú U fvc�²j~Vd
b�c�d
egf�bJl�kgi��gd	b�b ú � �/� ü�� ( ü )+)+�-U^¦ úK� �-� ü8!��,� (��O9/� \O
 (&� ���� ÿ#� �'� A ü ( �IH3��� � ����� (�� � �
� � � ü �&���
� *,� � ÿ$þ�� � ü 1 þ	ÿ � ü,��þ�
3� ��� 
Úþ�� ( � ) 
 ���
)N� ÿ#� ��(+� �
�ÿ�� (&����4/� �
�=� � ( ýuü�� �
� � � ÿ�� (&���]� � � �
� þ � Ù � � �]� ÿæÿ�� (������r}þ,� � ü 1 þ�ÿ � ��A ü � þ ( �+� (&���-� üC� � ü �����WVX #"7Y'��4 ��þ	ÿ#��þ�ÿ�� �
( � 1�� ��ÿ � � � ü �����[Z�6\2 $'0�"!]_^VX #"7Y'��4 ��þ�ÿ#� � ü ��� � � � �/�a` ��(&� ÿ�� �<�
� ��*,�tA ��ÿ 1�� ��� � � ( ÿ�þ/��ü � � � � � 
 � ��ÿ3��ý9þ (&)+�'�	� �ü��3�Oþ ) ü����w*,� ��)+� ÿ#��� � ÿ �
(��,��%�� �$� � � � ü �&��� 
 ��(&)N� �]� � � � !$ÿ3� ( �$ÿ � � þ�� (&�X� r U^Ø �=� � ÿ� � � 6 �/� )+� ÿ � �Øþ�ÿÝü+
$ü ( ��� ( �;A ��ÿ �8� � � � � � � 
Úþ��Øÿ,�`� � ��þ	ÿ,� ( þ ���,4 �;A ��ÿ 1�� ��� � � ( ÿ�þ/��ü ��� �

\ >



�;A ��ÿ�� � � (&��� %�� ��� � � � ü �&�$� 
Úþ �&��� � � ��ÿ �?)+� ��H�þ/� �b*'c�&�9a d&�3e*	f�gh0N&	3X3ai *#�3� (&� ÿ 1 þ�� �����1�� ��� � � ( � þ (&(��	� 
Úþ�ÿ���ü�ÿ#�[ü��F
$ü ( ü )+� � (&� � 4 � � *#�3� �
� �C� (&�
� �/��� � � 
�þ,� ( 
�ü (C��6��
) 
 ����/�&� � � ����(=� �
�]1 ü ��� � (&� �$ü�ÿ � ��ÿ � ü��/� (�� � � ü �&�����r}þ,� � ü 1 þ�ÿ ��� ÿ � �3��� � � (��
�E� ü^� � ü �&�$�kj/ #"%$'&)(+*�4 *#�3�#
 �
(�)+� ��ÿ$ü���� (&��� ���
)+� ÿ#�g� � � � !$ÿ�� (��ÿ �G� � ( ýuü�� � r U^Ø �=�Ýü � A ü��w� � ��A ��ÿ �0) üv� ( �w� � � � 
�þ,��ÿ#�^� � ��þ	ÿ,� ( þ ���,4 �;A ��ÿ �0) ü�� ( � � �� � 
�þ,� � �
4 �;A �$ÿ 1�� ��� � � ( ÿ$þ��$ü �j� �`��A ��ÿ@� � � (��,�P%�� �$� � � � ü �&�$� 
�þ ����� � �G��� ��� ü�� �&� �t��ÿ �)+� �&H�þ/� �l*'c�&�9a d&�3e*	f�gh0N&	3k �mdgk0
&�3-c�i *,��� (&� ÿ 1 þ,� �`���81,� ��� � � ( ��þ (&(&�
� 
�þ	ÿ���ü�ÿ#�Aü�� 6 
$üv�( ü )+� � (��	�n �m%c�:%��
� � � � 6 � � ü �����
� 
Úþ �&��� � � ÿ,�6ü�� �&� ����ÿ �^)N� ��H�þ/� �o1�2p�q,/9?&�r#f?iv4 ��þ ) 
3� � ���-��� � � ��)+� ÿ,�� � þ�
 � ÿ\sdú �	� �0� � � � ��� ��� � (C� ü ) ü��IH3�Øÿ ��4 *,���E
 �
(�)+� �0�;A ü�¹��IH ��(8� ü � � ( ýuü�� ��t ��þ�� (��X���ü�ÿ �2��� 
 (&��1 � �7u2��( þ�
 � ÿ\sdú ��%�� �$� �O)N� ��H�þ/� �O�	� �=
 ( ��ÿ���� 
$ü � ��)+� ÿ#�]� ) 
 � ��)+� ÿ,� ��� üv!�ÿ� � 
 ��(&)+� ��� (&�C��� � ��� �������Øÿ3� M ��ÿZ� �	��� ��ÿZ� �0� ü � � ( ýuü,� �8�
� � � � � ÿ � � (-� � � ÿZ
 � � � � � ü�� (
Úþ�� (=1 ü � �w� ��( ÿ�þ�� (&� ��þ/� � *#��A �$ÿ �C� ���"� � � � �IH3�a` (&���[ � A ü��w� � � � � � ��� � � � ü �&���vj\ #"%$'&�(+*!m ÿ�þ�� � ü 1 þ�ÿ � � � !�ÿ3� � üÛýuü ) � ��� � �;A þ � Ù � �xw  #"!c�*#y!:úEA þ � Ù � ��
 ��(&�8�
� �-��� (&1�� � � Ù � ��� 4 *#�3�t� þ�ÿ#��� � ÿ#����ÿJ
Úþ��Øÿ#� � � (�1��
(&� ��ÿ<��ü �3� � ü��<� �oj\ #"!^$'&)(+*'� ��� �P�
� �6ü���ÿ � �X
�þ ��� � �3��� � � � � !$ÿ�� ( ��ÿ�þ � Ù � ��üC
$ü ( �&� ( � � 
 � � � � � � (I�2� � ( ýuü�� �
� � � � ÿ� �
( � 1�� ü � þ (I� � � � � ��þ � Ù � � � �
� þ � Ù � � �{z�|~} � ��� ü �$�=� � � A þ�ÿ�� (&��� ü���ÿ � � � �
� � � ü �&�$� w  #"!^c�*!j),.�.*7"�*'m w  #"!c�* w 0�6/*0� �xw  #"!c�*��."!28&�6��	9;*
:P%��
� þ � Ù � � � � �
( � 1�� ÿ#�6ÿ$ü���� (&��� � ��)+� ÿ#�Aü�� �&� �� �	� þ � Ù � � �nj	,.�d*'"�*!m w 0�6�*C� � �#"!28&	6��)9;* *#�3��� þ (&(��	� 
Úþ�ÿ�� � ÿ#�6ü�� 6 þ � Ù � � � ý9þ (&)+���w� ��� � � 6�/�&� � � ���
� 
�ü ( � �2( ü � �5� ( ü,���Øÿ3� � üv!$ÿ��;A H �
( ��� �
( � �
��)+��)G�3(&�
� � �]� ü �$� �V
�ü ( ��6/�
) 
 ��� 
Úþ�� (� ü � 
3H �
(��+M3� �O( ü � þ�ÿ � � � � � � ÿ#� �
( � �r}þ,� �=(&��1 � � ÿ�� ( þ�ÿ � 
 � � � ��ü ( � � � (=� �
� � � ü ����� � �[�- d&�1�3q"�*+*N:��®w��®;Sg®�ÚX®w� Û ~%�÷c�ejmVd	b��0fvb�c�iXhPd�fvb�b���Jetf����Kb�h£kgb�eg³ùkg~5�÷b�hg�	~�iXhg� ú�üJ
 � �3
�ü ( �N� �	� �/��¹���� � � �	� *#� � ÿ$þ�� � ü 1 þ�ÿ �(&� ��þ	ÿ#� (&���
�2� þ�ÿ#� � � ���	� üN��ÿ �8) ü�� 1 ü�� ��� � þ ) 
 (&� H � ÿ � ��þ	ÿ'� �	� �/�;` �
(�� ÿ,� � 
$ü ( ü )+� � (&�
�`�[ �Øÿ � � 43� �;��þ ) 
 (&� ÿ�� (��-���	� 
Úþ��Øÿ#� � � � ��þ	ÿ,� ( þ ��� ÿ � ÿ�þ�� � ü0
$ü � 
Úþ ��� � � �/��¹���� � � �	��4� ��1�� ��� � � ( ÿ�þ/��ü �Y�	� � � þ�ÿ���� �
) 
 �8(&�
� � ��)G��� � �
( � � � 6 
Úþ�� ( ÿ$þ�� �
4t� üJ
 � �3
$ü ( �G� � ÿ�þ ���þ/��� )N� ÿ#�püv�&��þ	ÿ_
Úþ � ü�ÿ#� � üÛý9þ (�) � � �O� ü�ÿ � � � ÿ#� ��( � �8� A ��6 
 � �w*#� ��(	�úEA ��ÿ#� ��(&1 ü ��� � � �J1 ü ( � üv���Øþ�ÿ��/��
$ü ( ü )N� � (&� â � 9?*�1�0�]x&�246/*�,d&�"�&	]o*73q"!28�' d*�i�m ÿ�þ�� �ü_
�þ �$�N��� ü�� þ��3
B� � 
 ( þ �3� ��)+�
� ü�� ��� � M;��� ü���� þ��3
B�;A ü ( ���w� � �
� *#� � ÿ$þ�� � ü 1 þ	ÿ �^� � �$���þ	ÿ#� (&� �/� � ü�� � ÿ#��ü^� �2� �vÙ � � 4�� � ���	� � �
� � ��� � ( � �
� � ü � 
�ü ( ���w��� � � �
( ÿ�A � �pü�� � ÿ,�j
$ü � �pþ��vÙbþ,� (&�(&��1��
� ü�� � � (&� � �	�=� �3� ����Jetf����^b�h�d�fvi�~5�-kj~��÷b�hj�
~5i�hj� U ÿ � ý9þ�� � *,� �2� �
� r U-Ø �=� � ÿG� � � 6 �3� )+� ÿ � �Øþ�ÿ �ýV� (&� ÿ#� ) ü���� ( � �����	��4 ÿ�þ�� � ÿ�þ�� �-� þ )N)+�	� üv���pü�*#� �	� ü�� 6 r U^Ø �=� � ÿ'� ( þ�� � �/� )+� ÿ � �Øþ�ÿ 4� ü��/��¹���� � � � 
 ( ��ÿ�����
�ü � � ýV�/�+� ���]� � ��þ ) 
 (�� ÿ�� (&� ��þ )+)N� ÿ#�N� �
1 ü��"� � � (�� þ ( �	ü�ÿ�� ����� ü) üv� ( �w� � � � 
�þ,��ÿ#�?� � � þ�ÿ#� ( þ � � 
Úþ�� ( � � � ( � (��'� ü � � ( ýuü�� �'1 þ,� � � � �9ÿ�þ��pü )+)+� ÿ#����ÿ �� 
3H ��(&� � � r}þ�� (&�O� þ � �/�&��þ	ÿ ����( ü0
 (��	�$� ÿ,� ��� ��ü�ÿ �]� ü ��� �����Øþ�ÿ � ��� 1 ü�ÿ#� �����®w��®;Sg®�ÚX® ¯ ì b#d
²ji�kjb�l3kji��jd
b�b_�YiXetf+m�lJ�÷itkgb�m�~5�
l3d
~�iXh@kgb��C�	etf���l3c,b#� [ 
 (&�
�� � ÿ�þ )0�3(&� � 6 � �	� � ��� � �	��� ü�� �
4 ÿ�þ�� �-� þ )N)+�	� ü (&( � 1��	� ü � ü�� þ�ÿ�� � � � �Øþ�ÿ<*,� �8� A þ�ÿ<
Úþ��/�1 ü���� 1 þ,� ( �IH$ü,*#� ��� � ��ÿ � � ��� ü ) ü�� ( � � � ��þ )+)+� ��ÿ � ÿ �$�
)0�3� � � � 
Úþ��Øÿ#�0� � � þ�ÿ#� ( þ � �
\ S



N
u

rb
s

#
c
t
l
P
o
i
n
t
s
:
 
V
e
c
t
o
r
*

#
n
b
C
t
l
P
o
i
n
t
s
:
 
i
n
t

#
k
n
o
t
s
:
 
f
l
o
a
t
*

#
n
b
K
n
o
t
s
:
 
i
n
t

#
d
e
g
r
e
e
:
 
i
n
t

#
w
e
i
g
h
t
:
 
f
l
o
a
t
*

+
v
i
r
t
u
a
l
 
c
o
m
p
u
t
e
B
a
s
i
s
(
t
:
f
l
o
a
t
)
:
 
f
l
o
a
t

+
e
v
a
l
u
a
t
e
(
t
:
f
l
o
a
t
)
:
 
f
l
o
a
t

S
u

rf
ac

e
-
n
u
r
b
s
1
:
 
N
u
r
b
s
*

-
n
u
r
b
s
2
:
 
N
u
r
b
s
*

-
k
n
o
t
I
:
 
f
l
o
a
t
*

-
k
n
o
t
J
:
 
f
l
o
a
t
*

-
c
t
l
P
o
i
n
t
s
:
 
V
e
c
t
o
r
*

-
n
b
L
i
n
e
s
:
 
i
n
t
.



-
d
e
g
r
e
e
:
 
i
n
t

-
w
e
i
g
h
t
:
 
f
l
o
a
t
*

+
d
i
s
p
l
a
y
(
)
:
 
v
o
i
d

+
d
i
s
p
l
a
y
C
t
l
P
o
i
n
t
s
(
)
:
 
v
o
i
d

+
e
v
a
l
u
a
t
e
(
u
:
f
l
o
a
t
,
v
:
f
l
o
a
t
)
:
 
V
e
c
t
o
r

Q
u

ad
tr

ee
-
p
a
r
a
m
1
m
a
x
:
 
f
l
o
a
t

-
p
a
r
a
m
2
m
a
x
:
 
f
l
o
a
t

-
p
a
r
a
m
1
m
i
n
:
 
f
l
o
a
t

-
p
a
r
a
m
2
m
i
n
:
 
f
l
o
a
t

-
c
h
i
l
d
:
 
Q
u
a
d
t
r
e
e
*

+
d
i
s
p
l
a
y
(
)
:
 
v
o
i
d

C
u

rv
eO

b
je

ct
-
s
u
r
f
a
c
e
s
:
 
Q
u
a
d
t
r
e
e
*

Q
u

ad
tr

ee
R

ad
-
l
i
n
k
L
i
s
t
:
 
L
L
i
s
t
<
Q
u
a
d
t
r
e
e
*
>

-
f
o
r
m
F
a
c
t
o
r
L
i
s
t
:
 
L
L
i
s
t
<
f
l
o
a
t
>

-
c
o
l
o
r
:
 
C
o
l
o
r

+
d
i
s
p
l
a
y
L
i
n
k
s
(
)
:
 
v
o
i
d

+
c
o
m
p
u
t
e
F
o
r
m
F
a
c
t
o
r
(
o
t
h
e
r
P
a
t
c
h
:
Q
u
a
d
t
r
e
e
R
a
d
 
*
)
:
 
f
l
o
a
t

O
b

je
ct

C
u

rv
eS

p
h

er
e

C
u

rv
eT

ri
an

g
le

C
u

rv
eC

o
n

e

S
p

h
er

e
T

ri
an

g
le

C
o

n
e

U
n

if
o

rm
N

u
rb

s

+
m
a
k
e
U
n
i
f
o
r
m
K
n
o
t
(
)
:
 
v
o
i
d

U
n

if
o

rm
S

u
rf

ac
e

+
d
i
s
p
l
a
y
(
)
:
 
v
o
i
d

ª]«V¬Y­d�#�����_�W�p�	�����)�o�_��� ¦�� � � ��� �?�_� � �N�_�N���������;��� � �N {¡W� Ø�¢h£ �'� � �N ¤ �¥.��¦8�)§7�N  � �¡W� Ø�¢h£ � �	�d  � Ø §'¥d¨\�
� ¨



ª]«V¬Y­©�.� © �l���ª�o�)�+§'�
�	¥ � �v§ ��� �?� � ���«�'�W ��N k�/�)�?����  � �v§7�)������� � �� �
§'���;¬��	���¤¥d�.�{­����+�	�d§+®.� � � � �v ¯¥d�¯¦8��§'�!°!�	±²�³�o�'�¯�+�	���¤¨/�)¥#��´5�v¨\��¥#� � �
 �­����+�	�d§+®d�N �° � �§'��� � �/�)µ.���³�/�)¥.¬��)�a�h¦8��§'� � �N�_�N��� � �N§7���?����¥.�.�v �¥.��¦8�)§7�)�� �~¶d��¥.���v�.� © �o�)�������«¥.�ª�o�)�+§'�N�)¥ � �X§ �#� �?� � ���X�'�� ¯�
 k�\���;���+  � �v§'��������� � �N n·
�n�)�d l§7�¸§7�� 7µ � �¹�o�	�����?§7���N ¯�³§7�)�o�\�� ¯�N� � �¸�d�7¥#¦8 l�\���;���� N� � �b�.���7�o�?�7��� � �?�)�.�§'�������N ��/�)� � �	¥.º»�������? l�\���;����  � �
 l� � ¥d ¼�b���	¥d§+®.��µ � �¹ ��N§'��� � �¸�)¥#ºE�����)�p ��7�½®d�	¥#�� � ���)�;���[�'� � � � �7���.�?�7��� � �
 o�����)�p o�7�A¨d�� �� � �����a���)� � �b§'�)¥d��¨.¥d���¼�N ¯���)¨#���7��¥.�[�N��o� � �a¶/�	��� � �
 ¾�/�)� �   � �
 ¾�\���;���+  � � � �X ¯�
§'��� � � �?�)�.����¿n�x� � �)�d§ � �«�x�������p§'� � �h�/�)�?���� � �X§'��������� � �oÀ8�7�ª§'���)� � ���.�.�.�N�N -®.�)�o���)�7�d�N +ÁW·

IÂK á�� û � û � û � ã á8� û � û � û � ã á�� û � û ä
� û � ãá � û � û � û � � � �� ã á � û � û � û � � � �� ã á � û � û ä

� û � � � �� ãá � û � û � û � ã á � û � û � û � ã á � û � û ä
� û � ã L7ÃM

��¬)�
§W¥.�ª¬��N§!���7¥.�h�d� � � � · ÿ�� û � û � û � û � û �	�¿n�ª�\��¥.���+�~�7�d§7�)���n¥.�d�«¦%�)�p k�.�	���7� � �x§'�)�o�d��§'�;��� � � � � � �N �§'���;�#���;���XÄ��®w��®;Sg®�ÚX®;S Û¼Å ÜÇÆ�È%ÉNÈ�Ê\Æ½ËYø?Ì�Æ Å�ÍNÎ ² Å�Ï�Å�Å ÆÑÐ °³Ò³Óo� Ô �7�¯��� � �7¶d�.�;���?�)� � �~ �¥.�¯´¦8�)§7�Õ ��7�Õ¨ � �_�) � ¯�NÖX�;����¥d�a���;¬��)µ/�o�)�? W�.�)¥\  � �N¬)���d h�'�����_§7�)�d�	¨ � � � �v���+�	�d ¯¦%�)���o�7�h���)¥d � �N ²��¨ Ù �'�+  � �W¨d�) ��N ¤�7�� �¥.�¯¦8��§'�
 ²¡W� Ø�¢h£ µ��7�{�.��¥d ¤ ���¬)���d ¾×�¥.�W§ � �
 ��-�o�	��®.�N�x�����p×�¥.�'´�o�7���~�/�� � ��;¨ � �)��¡���¥d  � �7¬��;���d  � �)�d§l�'�����l§N�	�d�)¨ � � � � � �
§'���;����¥.�d�³ ��.®.�7�����N�b���)���×�¥.�X ¯¥d�¯¦8��§'� � �v¡W� Ø�¢h£ �Ø �.���N  � �~�.���Õ¨.���7¥.º��N � ��)�? Nµ��.�)¥d «��¬��)�d ��	¨/�)¥#���¾�l¥.�d� � �'¶d�.�;���?�)�Ù¨d�� ¯�N�_ �¥.� � ����	���	���?�)� � �~�\���;����  � �Õ§7�)������� � � � �7¶d�.�p � ��	���n¥d��§'�7�+§ � �lÀ�§'�Õ� � �
 ����.����¨d�	¨ � �N�_�N���W�d�) � �_ ��7¥ � �«�x�	�.�?�7��� � � � �7¶d�.�?�h¥.�.�v ��.®.�7���X��¬)�
§ � �
 h§'��¥.��¨/�N h¡n� Ø�¢h£ ÁX·� £ �)�;�{¥.�.���x�������p§'� § �v�l§'� � ���.�.�N Nµ)�7�-� � �;���.�N N��¿n�l¥#��� � �p ��7�+� � �
 ¤¡W� Ø�¢h£ � �� �7�)���vÚ#�
�	�



ª]«V¬Y­��#� Ö �«�W�.�{ ��.®.�N��� � �'¶d�d�;�-�d�	��¥.�.�- ¯¥.��¦8�)§7� � �-¡W� ØW¢k£ �'�Ç ¯�
 Û�/�)�?����  � �-§7�)������� � �
�½¿n�ª§'���o�_�N�d§'�«�d�)�h� � �)§'�N� � �
 k�\���;����  � �X§'�)������� � � � �'¶\�.�? � ��	���h¥.�[§'�7�+§ � �oÀ%¬)���;��\�	�h�'º#�N�_� � � � �~¶d�)¥.��� ·j· Ák�)§7§7�)�o�d�)�)�.�
  � �N k�/�)� �  �§'�������N ��/�)� � �)���� N�#¿n�ª¥#���a´� �p ¯�v¥d�.�v¬)�N�� ��?�)� � �'¶d�d�? � ��)����¥.��§'�N��§ � �v�o¨d�� ¯� � �v�[�\���;���+  � �v§7�)������� � �N N� Ô �N �/�)�?����  � �'¶d�.�?���)��� � �_�.���7�o�?�7��� � �?�)�.� � � � �_�o�	�����?§7�)��½¿n��� ` �N§'��¥.�_¥.�.�~���)�������;��� � �_§'�N ��/�)�?����  � � �7Ü ÝC ��¶d� � � � �'¶d�.�?�«���.��¥.¬)�
�	¥#º�/�)�?����  � �«§7�)������� � �N k×�¥.�Û§7�)�d ¯���;��¥d�7���)��� � � � �;���.�X ¯¥.�?¬��	����� � �)�d  � �o�o�	�����?§7�)��½¿n�ª���N§7�)�o�o�7�d§7� � � � �N���.�?�7���«�)�/�7�+�����;���l�Þ¦%�)�p k�\��¥.���)¨.���7�d�;� � �N k� � �;���.�N  � �� �o�x�������p§'���� �Ù ��.®.�7��� � � � ��¶d��¥.���ª�.� Ö ���'����§7���N�¼�Ù�d�)�¯���;� � � ¥.�.�[�x�	�����?§7� � � Ö � �;���.�N o�7� Ö§'� � ���.�.�
 �À8 ��)�;� ©.ß �/�)�?���� +Á!� � �b�x�	�����?§7�[�_�?�.�?�Õ¥.�à�
 ��l��¨#���N��¥.���7�½¥#��� � �p ��	���l¥.�.�¬)�N�� ��?�)�d ��á ¯�;ºâ�\���;���� l�\��¥.� � �'¶d�d�;�.�?�¼¥.�½§'�N��§ � ��µ{§7�'�¯���¸�x�������p§'���	¥.�+� � ���d§[�/�)¥.����)� � � �«ã	º.ã.µ. ��)�;�hä�ã_�\���;���� N�å��	�p «§'�7�¯���o�x�������p§'�_� � �N ¯�X�d�) n¦%�)�+§'�N�o�7��� � �¼�_�N� � � �7¥.���~�/�)¥d�n���)¥#���N  � �N «¥#��� � �? ���´���?�)�\ 7��±²�ª� ` �'�
µ#� � � �����7¬��;�N���k�_�?�d �§7���?���W¥.�.�X ��.®.�N��� � �	�\ {¥d�³��æ����)�o� � ��µ#§'�«×�¥d�©� � �
 ���d�� Õ�����
 o�;����¥.�a���a¦�µ¤�.�	�+�	�o�o�7���� ¯� �q� ¥#��� � �p ������N¥.�o�\�N¥#���'�����[�)�_�N�.�[�[­e���;���7�¯°¼§'�N�¯�+�	�?��/�)�?��� � � � �x ��.®.�N���«�/�)¥.� � �_���+�	�\ �¦%�����o�7�
�d¿n�ª�.���7¦%�7���7�+�Õ�d����¨d�	¨ � �7�o�N��� � �)�d �§7�v§7�) ¥.�ª���7�.���N ��7�����	���?�)�l�o¨\�) �� � �v§N�	�����
 -�)¥ � � �#§'���)���)�.�
 7�

çoè�é êìë�í'î7í'ïÛð«ë�í'ñvòôó³õhïöòo÷³ø�ùªïûúÙñv÷³øüî'ðýøÇðvó¼í'ñvïÛí!ë�õ�h��� � �? ������;���ª�\��¥.� � �_�+� � �?�� ��;���«�.���)�)���N � ��;¬���®.�?�7�+�	�+§+®.�?×�¥.�¡���¥d h��¬)���d ¤¬�¥¼�.���N§'� � �7�o�o�7����×�¥.� � �_�+�	�p ¯�����\��¥.� � �)×�¥.� � � �n�.��¥d h��¬)���d {�;�o� � �'´�o�7����� � �
 Û �¥.��¦8�)§'�
 Û¡n� Ø�¢h£ �7���)�a�Ç×�¥d�¤�.��¥d þ¬��)¥ � �;���d Û �¥ � ¨�¬��p ¯�N� � �-�o�)�.�?�7���²�)�N�.�7�+� � �� �
 k�)¨ Ù �7�� {¦%�)���o� �  ¤���)¥#���N�³���	� � �	���-¥.�.� � �'¶\�.�a���;���ª�o�	��®.�N�x�����p×�¥.�7�o�N���h�7º#��§!��� � � ��N k�)¨ Ù �'�� h�	¶d� � �v§'���7�N�-¥d� ]x*'�¯�¸&)1�&�,/3e&�3q2 $':
��ã



º]»5½=»¯ÿ �¡Ô��`Ç^Ê Î3Ê�ÆYÇ��-¿��]¿-Í���Î/Á3Ô�ÔØ �7�d���N�.�)�d  � � � �'¶\�.�a���;��� � � ¥d�.�v ¯¥d�¯¦8��§'� � �X¡�¥.��¨d X·äå
< á%= û ê ãEæ é àç?> þ é @B > þ è çC á8=Pã ß è BC á ê ã ß äVä"åú ç%D B ß Ý ç%D Bé àç;> þ é @B > þ è çC á%=;ã ß è BC á ê ã ß Ý ç8D B�²¥.�p �×�¥.�¸¥E�7�l¬á¬��)���?�7���x�7�������[���N ��\�
§!���?¬)�N�o�7��� � �	�\  � �N x�?�����N��¬�� � � �N 
	 Þ �'��	 �À � �'¶d�.�p X�d�)� � �7¥.�+ X¬)�
§!���7¥.�+ «�.� � �	¥.º����N ��\�
§!���;¦8 +Á!µÛ ��²�)� � �N «¦8�)�a�~¬��)���?�7� � �	�d X¥d�Ù�?�#´���N��¬�� ��� �Õ� � ¥d n�\�7���;�Nµ©�����.�Õ�\�	�+§'�)¥d���N���x×�¥.�~�d�	�����?� � � �N�o�7��� � �l �¥.��¦8�)§'��� Ø �;�\ ¯�qµ© ¯���d�	��'º#�N�_� � ��µ#�)� � �?¬��p ���	 Þ �N� � �N¥#º³�?�����N��¬�� � � �N  � �p ����;�\§!�� Nµ.���³��¨#���?�7� � ��� � �N¥#º³�o�)�+§'�
�	¥#º� �X �¥.�¯¦8��§'�
 7µ.§7�«×�¥.�Û���N¬��?�7�����X­¯§7�)¥.�/�7�¯° � �o ¯¥.��¦8�)§7�«�7� � �7¥.º���Ç�)¥.� � �7¶d�.�?�¾¥.�Õ�.��¥.¬)�
�	¥~�.���7¥ �G� ¥_×�¥d� � �����7��µ�� �  �¥ ¹ � � �)�d§ � �h§'��¥.�/�7� � �
 Ç�;�����N�¯´¬�� � � �
 
	 Þ �'��	 � �N� � �7¥#º¼�o�)�+§'�N�)¥#º³§+®d��§'¥.�Ûµ#�)� � �'¶\�.�a���	�?�d ¯�þ×�¥d�	�����X ¯��¥d �´5�?�����7��¬�� � � �
 �/�)¥.�vÀ8¥þµ ¬.Ák×�¥.�Û§7�)�d ¯���;��¥d�7��� � �
 h¨\�����d�N  � �
 -¶ �  N�� � �N ¯�«�����N «�?�o�\���¯�+�	��� � �x�.�	���7�X×�¥.� � � � �7¶d�.�;���?�)� � �N �­� ��)¥d ¯´5 �¥.��¦8�)§7�N �°X�
 ��«���)¥#´Ù �)¥d�� ¤�o�	��®.�N�x�����p×�¥.�7�o�N���-�'º.�)§'����µ)�'�h§'�W¨.�;�N�³×�¥.� � ����  � � �q� � ¹ §+®d�	���h�)�l�)�.�.����º��?�o� ��)¥.¬��7���Ç§7�N ¾ �¥.��¦8�)§'�
 Ç�d�	� � �
 ²§7�)�����N N�
±²�x§'�)�\ ¯�
×�¥d�7�d§7�)µ��)�_�/�7¥#�¤ �¥.¨ � �;¬��p ¯�N�²� ��� �;�.¶d�.� ��	�d {�\�N� � ��� � �W�.���N§7�? ��?�)���7�k ��	�d -��¬)���;�{�Õ���7¬��7�.�?�{� � � � �'¶d�d�a���;��� � � ��� �)¨ Ù �'�XÀ8§ � �N ¯�-�� �?���h×�¥.� �q� ���_���d�� 7µ	§7�)�o�o� � �	�d �¥.�o�o� � � � �h�/� � æ����)�d� � µ��n���+�	�\ �¦%�����o�7��¥.�.�� �¥.��¦8�)§7�� � �	�.�k�N�~� � ¥d ��;�N¥.�+ � ��)¥\ ¾ ¯¥.��¦8�)§7�N �� � �	�.�
 ��7�x ¯�k�+�	�o�7�\�	���Ç� � � � �'¶d�.�;���?�)� � � �q� ��¨ Ù �'�!Á!����.���	�.� � �p§7�����;���E ��?�_� � � � ��§7�'�����[�o�'��®.� � ���N ¯��¬��? ��?¨ � �� �¥.�o���)¥#���N  � �N �§7�)�.�?�N � � �N§7���)� � �� �¥.��¦8�)§'�
  � ��¡W� Ø�¢h£ ·¤�\��¥.�o���+�)§7�7� � �ª�x�	� � � �)�)�)µ¾���»�d���N� �ZÙ ¥\ ���� � �N ¬�� � �7¥.�+ _�d�	�����p§'¥ � �?�7���N ~�\��¥.�[À%¥þµ ¬.Á!µ¤×�¥d�	�����l¬�� � �7¥d��  � �7¶d�.�p � ��7���x¥.�A§7�	�����N�	¥Ûµ�§'�[×�¥.����7¬��;�N���h� � �o§'�)�\ �����¥d§'���?�)� � � ¥.�ª�_�
 ¯®³�����N h ��?�_� � ���¡��)���)�\ Û�N�#¶d�Õ×�¥.� � �	�d ��.�)�����¤�	�.� � �p§7�	���?�)�þµ � �{�_�
 ¯®Õ�)�7�d�7���²� � �N ¯���	¨\ ¯� � ¥.�o�N�����d�) ¥.�.�;¦%�)���o�x§'�)�o�o�� �¥.� � �
 «¶d��¥.���
 «�.���N ��7�����N�N Nµ � �N Õ ¯¥.��¦8�)§7�N «� � �'�+�	���v ¯¥d¨ � �?¬��? ��7��×�¥.�� �)�+ �×�¥.�X§'� � �o�
 ����d�N§'�
 � ��	�?��� � �)�+  � ¥[�.���N§N� � §'¥ � � ¥[�o�N �®¼�N���	�.� � �p×�¥d�	��� � �o�_�7��®.� � �� � � �o��� � �;�� ¯�;����®.�?�7�+�	�+§+®.�p×�¥d�)�º]»5½=»5¼ �GÊ$Ã�Ã#Í��EÔ���Ô���Æ�¿�Á3Í ¿��

� Å³Î�Ï Ê���� Å��¹Å �²¥.�p �×�¥.�n�.�)¥\ ¤�.�W�\��¥.¬)���d ¤��¬��)�?� � �N ¤� � �7�o�7���+ ¤�?�#¶d�.�?�o�7���� {�/�'���;�� Nµ� �l���7� � ¥»� ` �N§'��¥.�ª��¬)�
§ � �¸�o�'��®d� � � � �
§'���a���l�.���N§7� � �N�o�_�N��� � ���.�.�7�+�	�;� � �N ~�\�7���;�� §7�)�����N  � �h§'��¥ � �N¥.�+ 7��¡���¥d �¬)�)¥ � �?�)�d  � �
  � �7�)�+� � �N  � �k§7�)¥ � �7¥d���/�)¥.� � ���.�.�N��¥d�~�) ��/�N§!�� �? � ¯�X�)¥#º³§'��¥ � �7¥.�+ 7µ.§ � �
 ���� � �?���«� � �?�o�;�.�N� � �N  � �p �§7�)�����?��¥.�;���N  � �v§'�)¥ � �N¥.�� N��Ç�)¥.�o� ` �N§'��¥.�N�o¥.� � �p � ��	��� � � s �)¥.�+�	¥ � µÇ�.�)¥d o��¬��)�d Õ¨\�
 ¯���;� � �ª§'�)�d�d�	�;����� � �N §'��¥ � �7¥.�+ ²�	¥.ºo×�¥d�	�����W§'���;�d  � �N -×�¥d� � �����7�N N� Ô �n� � �
 ��-�d�) ¤¥.�.�����\�N���	���?�)�� ��\�)�? ��7�W×�¥.�§'� � �«�/�7¥.�¤�d�	�+�	�;�����«·)  � � � �
 ��¾¦8��§'� � � � �n§'�)�d�d�	�;����� � �X§7�)¥ � �7¥.� � �N Ç¦%���7���N  � � ¥.�x�d���N¥ � µ�� ��/�7¥#�¤�7�������.�
§'�N � ��	�?��� � �����7�o�������7� Ù ¥\ �×�¥ � � � �«����§'�?�.� � � �q� �)��¨d���� �� �q� ¥d� � �N {×�¥\� � �����N�¬)���? ��?�l� � �N ¯���d�)  � �	�d  � �_�_�N�o�X¨.���)�d§+®.�X×�¥.�X§'� � ¥.��×�¥d� �q� �)�[§+®.�7�+§+®.�«� � �p � ��7�
�
Ð[Ê\É Ï�Å~Í Ê��8Ì�ÉNÈ8Ê/Æ ¡���¥d Ç��¬)���d ©¶d�\� � �7�o�7���Ç�����)¥.¬��¤¥.�d�k �� � ¥#���;���~�) � ��7Ö{ ��?�_� � �k¨d�� ¯�N� �¥.�h¥.�ª�.���N§7� � §7¥ � � �N W§'�)¥ � �N¥.��  � �v§7�)�?�d N��Ç�)¥.�W§7� � �.µ#�.��¥d ���¬��)�d  � �N���?¬)�N� � �x§ � �) � �� × �
§!���)���/�)¥.�n§'���7�7�h¥d�.�v§ � �) � ¯� × �
§!�����¯´Ø � � � Ô � �
 ��«¥.�¸¬��N§'���7¥d�« ¯���)� � �)� � �)¥d×�¥.� � ���¸�+� Ù �)¥.���Õ¥d�.�~�d�����.���?�'��� � �o§'��¥ � �7¥.�«�'�

�)�



¥.�[�N�����;�N��¡v�©¿n� � �'¶d�d�a� � �N W§'�)�?�d  � �N �×�¥d� � �����7�v�o�d�)�¯���;� � � × �N§'���)� Ø � � � � �x� � �)§7�� � × �N§'�����N�¿n�³�d���N� �_� ��� � ¥d k���	� � � � ����  � � � �~§7�)�d ¯����¥d§!���;��� � �
 h×�¥d� � �����N�N k�_�.�«�d�) k��¬��)�?�� �n¬)�7�����p§'�
 ¤�N� � ��¥.¨ � �N n·� ��� ¯¥.�-¥.�.�« �¥.�¯¦8��§'� � �7¥#º�×�¥d� � �����7�n�d�	�����)�)�7��� � �N {¬)�7�����p§'�
 7µ� �   � ���;¬��7����¥.��� � �p ¯�N� � �o�o�7�o� × �N§'����� Ø � � ���Ç�)¥.�X§'� � �dµ©§+®d�)×�¥.�o ¯¥d�¯¦8��§'�_�\�� � �� � �_¥.�.�� �? ¯��� � �{¬��7�����p§'�
 ²· � ���� �×�¥.�)µ � ����  � � ¥.�.� � �;¬��p ¯�?�)�ÛµN���v�N ¯�Ç�)�o�7�.�-� � �
§ � �	���7�Û¥d�v�.�)¥d¬)�N�)¥¬)�N�¯���'º©µ	����§'�)�o�o�7�\§'�h�d�)�²¬)�N���;¶d�7�{×�¥ � � � � � �N ¯�¤�d��  � �)�d  � � � �? ¯����µ�  � � � � � æ_�N ¯�¤�d�) Nµ	����q� � Ù �)¥#���)�d���	�d h���)¥\  � �N �§N�) Nµ � �~×�¥\� � �����N�v �����§���� ��� �;� � �?§7� � �Õ ��N W§'�)�?�d  � �	�d  � � � �? ¯����'���d�)�¼�d�)  � �?���N§!���7�o�7��� � �N h¬��7�����p§'�N k§7�)�����
 ¯�/�)� � �	���� N�¿n�l���N� � �p ¯�W�7�d �¥.�;����¥.�l�d�)��§7�)¥.�+ ²�N�l�.���	¦%��� � �N¥.�{�~�d�	�����?� � � � �Õ�+�)§7�;�d� � � ��� �	��¨.���§'�������N ��/�)� � �)���~��§+®\�)×�¥.�³ �¥.��¦8�)§7�)���Ç�)¥.�x§+®d��×�¥d��¦%�7¥d� � � ��µ¾�)�E� Ù �)¥.���ª��§+®d��§'¥.� � �N ×�¥d�������
 ¤§7�)�?�d  � ¥³�.���7¥ � � �v§7�)¥ � �7¥d� � ¥l�d���+§+®.�)µ��'�-�)���?�d§'���7�o�N�_�N�v���n¡v���²¥.�p �×�¥ � ������.���? ����)� � �-���.�h�d�� Ç��¬)�)�?� � �h¬)�N�¯���?§7�N ��7� � �)¥d¨ � ��µ	¥.�_�o�7�o� × �N§'���)� Ø � � �/�7¥#�¤��¬��)�?��'���v­�¬��p ¯�;���'°~�7�������o¥.�.�o�'�Õ×�¥d�	�����N n¦%�)�p N��� �  ¯¥ ¹ � � � � �?¬��? ��7�«�d�)�X¡ �\��¥.�X�)¨#���7�.�?� � ��o��æ)�N�.�.� � �N �§7�)¥ � �7¥d��  � �v ��N k¬��)�p ¯�?�d N�s ����§'����§7�'�������o�'��®.� � �)µ��)�b���7¥\ � ��a� � �)�d§��¼�����)�d ¯¦%�)���_�N�v¥.�b�.���)¨ � �N�_�x� � ��¨d� �´e§'�)�d�d�	�;����� � �o§'�)¥ � �N¥.� � �X ¯�
 {¬��)�p ¯�?�d {´¾�7�¼¥.�¼�.����¨ � �7�o� � �#§7� � ´5§7�)�.�d�)�a����� � �o§7�)¥ � �7¥.�� �X ��N h§'���;�\ -´��� � � �p � ��)�)� � � s �)¥.�+�	¥ � �N ¯�¼�N�d ¯¥d�a���¸¥.�.�Ù�?�����7���\� � �	���?�)� � � §'��¥ � �7¥.�³�7������� � �N §'���;�\ 7�����	�d  � �k�.���7¬��;� u �N�Ç�)�/�7� s � µ�� � � �k�N ¯�²���N� � �p ¯�N� � �?���
§!���7�o�7���²�d�)�����\�N� s � µ)�.�)¥d ���7¬��;�N� � ���)�d  � �	�d  � � � �7���.�;�N���h�\�	�����?�� ¯¥.� � �v�o�)�.�?�7��� � �����N� � �p ¯�N�¤§'�7�¯���W�;�����N���/� � �����;���� �)�d  � �X§N� � ��� � ¥ª����æ����+�)§7�;�d�d�º]»5½=»5½ R#Ì Ó^Ï�ÔgÌ£ÔgÇYÎ/ÍjÎ3Ê�ÆYÇØ �7¬��7�.���d h�	¥ � �p�	�����)�_�o�«�Wå � � � � �~¶d��¥.���v�.���#�
 �"! Í
ÍNÅ$# Ì%!.Ë�É Ï�Å�Å �¤¥.�? �×�¥ � ¥.�»×�¥d� � �����7�³�N ¯�~¥.�.�o­¯ ��)¥\ �´e ¯¥d�¯¦8��§'�!°!µÛ§ � �
 �� � �)�d§¥.�.�« �¥.�¯¦8��§'���d�	�����p§'¥ � �?�7���)��� � �	�.�d�)���)�a� � �)�\§ � �)���?×�¥.� � � � �N§ � �)���N� � �~§ � �� � ���&n¥\� � �����N�§'���o�_�«¥.�d�v§ � �) � ¯� � �7���?¬)�7� � � � �o§ � �) � ¯� £ ¥.��¦8�)§7�)µ#�7�k���[� Ù �)¥.���«×�¥\�������N k�\�	�+�	�o�'�����
 � �7���7���o�;�\�	��� � �
 k�;�����N��¬�� ��� �N  � �X¬��)���p�����;��� � �X¥¼�'��¬��
 �"! Í
ÍNÅ Ë�ø;Ê���' Å É Í �²¥.�p �×�¥.� � �N -�)¨ Ù �7�� h ��)��� � �N h �¥.��¦8�)§'�
 7µ��7�h ��)���²­ � �N§'��¥.�/�7�N �° ��)¥d ²¦%�)���_�
  � ��×�¥d� � �����N�)µ � �~ ¯¥.��¦8�)§7� � � ��� �)¨ Ù �7�Nµ�§'� ��� �W�/�)¥.� � �)×�¥.� � � � � �
 ¤�\�	�+�	�o�'�����
 ¥Õ�7��¬X�/�7���o�'����� � �{�\�	�+§'�)¥d���?� � �����	��� � �;��� � � � �� ¯¥d�¯¦8��§'�Wµ�§7�)�����
 ¯�/�)� � � � �n�+�)§'�?�.� � � ¥d�×�¥d� � �����7�)�þ¿n� � �7¶d�.�;� � �)�d§ � �
 n§ � �� � ��N  � � �)¨ Ù �7���N��¬)�N�� ��?�)��¡�¥d��¨d oÀ Ô ¥.��¬�� � £ �.®.�7���)µÔ ¥.��¬)� Ô �)�.�_�;�?��Á-�7�¼���)����×�¥ � ¥.�¼���)¨ � �
�	¥ � �X�/�)�?�����7¥.�� �¥.� � �
 �&n¥d� � �����7�)�ö É(! Î¤Å�Í ±J¿n�x�/�7¥#� � ���d§h���N �¥.�o�7� � �N  � � ` �N���N�����N ¤�'���)�\�
 ¤�o�N�d�	���{�)¥l§7� � §7¥ � � �� �~�+� � �;�� ¯�;���_·ß � Ô ����¬)�7�+ ��;��� � �
 k�)¨ Ù �7�� k�7�[ �¥.��¦8�)§'� � �v¡n� Ø�¢h£Ú.� Ô ���d ¯����¥d§!���;��� � �x�_�
 ¯®b�7� � �N  � �?�7�d ~� ��� �	� � � � � � �ª�.���#§'� � ¥.��� � � � ¹ �\�	�)� � �)n�	�+�	®d�)�äd�*�5���7�+�����;��� � � £ �)¥#��® u � � � �/�)¥.� � �7���N���o�?�.�7� � �N h§7�)¥ � �7¥.�+  � �
 k�d���+§+®.�N 

� ©



+ ,.-0/21�35476 8

9 :<; =?>
@BAC>
DE:<@ FHG�D FB>JI GLKMG�@ONMD
GQPRG�; GQ@ONMD

S�èUT V ðXøÇðvî'î'õhî7í'ïÛð«ë�í'ñvòôó³÷XWÞð�Y_ëÛø�ð[Z{í'ò7\
]]»¯ÿE»¯ÿ ^KÁ�Ê$Ç`_;Ê�Ó8Ô� �~�d�	�+� � � � � �? ������;��� � ¥³§N� � §'¥ � � � � �)�d§'�N� � �n�+��æ)�����v�'���W¦8��§'� � �;�����)�+�)§7�n� ��� ¥#��� � �? ���´���?�)� � � � � � �?¨.�+�	�?���?�W���N ��N�)¥x�.���
§'� � �7�o�7��� � �7¬�� � �)�.�/�7��� � �n�d����¨ � �N�o�n �¥.� � �~�_�7��®.� � �� �Õ���+�	�d ��o�? � ¯�?�)�[�7���)�a� � �)�\§v���N �� � ¥þ�\¡W�~���N ¯���)�a�W� � ¥d «×�¥ � �l§+®.���? ��?�W¥.�.�~�o�'��®d� � � � ����7�d�)�¯���a���;��� � �k§7� � §7¥ � � � �k�.��� Ù �'�¾�W�7���k¦%��� � �k��¬)�N§ �q� ®�æ��\�)��®.�
 ¯�k×�¥.� � �
 Ç�x�)§+®.�?�.�N Ç×�¥.� ��v���N�d�	�����?�+�	�?�7��� � �Õ§N� � §'¥ �  ¯�N���)�;�N��� � �v�.¥.�p � ��)�d§'�
 h�N×�¥.�?¬�� � �7�����
 7� � �x���7�d�)�¯���a���;���¼�
 ��� ���d§n¦8�	�;��� � �«�x�	�.�?�7���«�N×�¥.�?¬�� � �7�����«�d�)� � �v ��7��¬)�N¥.�k�\��¥.��§+®d�)×�¥.���x�)§+®.�?�.�v§ � �?�7��������Ç�)¥.�� ¯� � �
§!���?�)�d�.�7� � �
 Û�.�;º#� �  Û�h���7� � ���{ ¯¥.� � �
 �§ � �?�7���+ 7µ � �- ¯�N���N¥.�Û���������;¨d¥#���n§+®d�)§7¥.�¥.�[�.���Õ¨.���Õ×�¥.��¬��l ¯�N��¬��?� � �Õ�o� � ¥ � �d�/�n�)�d  � �� ��a��¥d�����;���[�)¥�� � æª�o�������? n§ � �;�N���+ 7µ � ��.���7�o�?�7�«§ � �;�N�������
§'���a� � �_�.�)�~¨.��� ß �7�«ä¼§'�_×�¥d� � ¥.�Ç�?� � �p×�¥d�~×�¥ � � � � ���a�«� ` �N§'��¥.�N� � �N §7� � §7¥ �  ¤�/�)¥.� ß �.�;º�� �  ¯¥.�häd� � �� ��N§7�)� � § � �;�N���-¬�� � ¥.�þ�)¥d � ¯�/���N� � ���W¥.�¼�.�;º#� �  ¯¥d�{�������? �x�	�p h�7�[§7�)�o�o�7�d§N�	�����d�	� � �Õ ��N§7�)� � �'� � �«�����)�p ��;�N�_�v§ � �?�7�����N��§'�)�o�o�7�\§7�	���h�d�)� � ������)�p ��;�N�_��� Ø � ��¶\� � �
 «§7� � §'¥ �  Nµ©§+®d�)×�¥.�_§ � �;�N���v�)¥.���l� ` �N§'��¥.� � �~�o�7�o�o�.���Õ¨.��� � �§7� � §7¥ � � ß �.�aº#� � �d���
 {�)¥��x��º#�;�~¥.�ª� ¢ �?�7�³�7�����N� � ¥þµ � �)�d  ��� ®�æ��/�	��®.�N ����)¥ � �n������¥.�/�� � �)� � �?�d�����7¥.�Õ×�¥.�k ������N�d�	����� � �
 Õ§7� � §7¥ �  v� � �N ¯�~�d�� v®.���o�)�)�N�.�)µ � �x���7�o�d  � �l§N� � §'¥ � ��7�+�~�)¥.�)�o�7�������7� � �
 h§ � �;�N����  � �N h� � ¥d k�+�	�.� � �
  � �7¬����)�������¯���7� � ��� � �N k� � ¥d  � �7���� N�
]]»¯ÿE»5¼ a�Ó^Ó^Ï�Êb_PÍjÎ3Ê�ÆYÇ
�Ç�)¥.� � �?�o�a���7� � ���/�7����� � �����7�o�d _�7�b�����)�d ¯¦%�7����  � � � �)�.�.�N�N _ ¯¥d� � �³���N ��N�)¥þµ � �N �d��×�¥d�'��  � �)�?¬)�N���v�'����� � �x���)� � � �³�)�#���;�~¥.� �'� � �)�?¬)�7���~§7�)�����N�.�?� � �³�x��º#�;�~¥.� � � �?�#´¦%�)���x�����;���d 7� � �� ¯�N��¬��7¥.� � ���a�Õ×�¥d�)���Õ� � ¥.�²�7����� � �x�.¥.�p � ��	�\§'�o�.�)� �.�N� � �;���N�)¨ � �o��¶\�� �~�\��¥.¬)���;�n���+�	�;���N������¥#���
  � �
  � ���.�.�N�N �×�¥ � � � ���
§'�)�;�W¬��p� � �~���N ��N�)¥þ� Ø ¶d� � �_���N� � �p ¯�N��.�� v§7� � §7¥ �  «�N�b���
 ¯�
�	¥þµ©�d�)¥d v��¬��)�d ����N� � �p ¯�
  � �7¥.º��.��¥.¬)�
�	¥#º¸�d�����)�+�	�o�o�N  � �7���?¬)�N ¦%�)�����N�o�7��� � ¥ª�.�����)�+�	�o�o�n�d���?�d§'�?�d� � � �X§7� � §'¥ � �

� Ö



�²� ¥.�á�
 ��_¥.�.�¼¬)�N�� ��;���¹ ¯�N��¬��7¥.�_×�¥.�{¬��¸�)¥.¬����;�~¥.�á�/�)���_�	¶d� � �³�\�N���o�7�¯�����ª�	¥#º§ � �?�7����  � �h ��h§'�)�d�.�N§'���7�Ç�7� � � � �?� � ���)¥.�N���7� ��� �	¥.�����{�
 �� � �W¬��7�+ ¯�?�)�_§ � �;�N�����)� Ô ®\�)§'¥d� � �§'�
  � �7¥#º~�.�����)�+�	�o�o�N ��.���7�.�.�N��� � �N Ç���#���?�)�\ ��N� � �?�)�.�
  � ��§'�)�o�x�	� � �-§7�h×�¥d�#�\�N���o�'�� � � �
  � �	�d§7�7���7�Õ§7�)�d �� � �)�(� � æ«� � �7¥.ºv�_�7��®.� � �
 Û�/�)¥d� � �	�d§7�7��¥.�Õ§N� � §'¥ � �d�	�+� � � � � �{��¬)�
§Ö7�+§'¥d¨\�o· � �Õ�.���7�o�?�7���X§'�)�\ ¯�p ������_§'���7�N�k¥.�[ ¯�N��¬��7¥.�k ¯¥d�-¥d�.�X�x�)§+®.�?�.���'���o§'�)�d�.�N§'���7�� �N �§ � �;�N���+ n� � �l�x�	�?�¸ ¯¥d��§7�~ ��7��¬)�7¥d�N� Ô �7�¯���~�o�'��®.� � �_�N ¯�W¦8�) ¯��� � �?�7¥d �� � �N �×�¥d� �q� ���� �N�d�) � ¯���n�x�)§+®.�?�.�
 7� � �« ¯�
§'�)� � �k�_�7��®.� � �n§'�)�\ ¯�p ����h�«¥#��� � �p ��7� �q� �?�����7��¦8�)§7�h�.���;�d§7�;�\� � �×�¥.�)�/�7���o�'� � � � �)�d§'�N� � �
 þ�.���)�����)�o�_�
 �§ � �;�N���+ Û �¥.� � �N þ§ � �?�7���+ þ¬��?�h � �®þ� Ô �7�¯���¤�_�7��®.� � �¦%�)�\§!���?�)�d�.�X�_§7�)� � �a���;��� � � ��¬��)�?� � �
 ��)§N§'�
 - � �®ª �¥.�k���)¥#���N  � �N k�x�)§+®.�?�.�
 7�
]Rc¯ÿdc5½ e�ÔtÃ�¿^Ï Î/ÍjÎ/Ã� �
 «���
 ¯¥ � ���	�� n�)¨#���7��¥d «�N�¸�d�)��� ��� � � �? ��	��� � �
 X§7� � §'¥ �   � ¥Ù����æ�������§'�?�.�l ��)��� � �7�/�7�#´� �)���+  � � � �[ �§7�7�.�o���7� � ¥d�)�Û���	�d  � ��§7�� «�)¥ �q� ���Ù ��)¥.®\�	�;���7�+�	�;�X�.���	¶.���7�X� � �7�?�.�7�o�N���� ¥â�d�)�¯�+�	��� � ��§7� � §'¥ � µ²� � ¦8�)¥#�l×�¥.� � �ª���N�_�\  � �¸§N� � §'¥ � � ��§+®d�)×�¥.�[�d�aº#� �  ¯���a�l�)¥�o�;�d�;�~¥.� � �7¥#º³¦%�)�p W �¥.�\�N���?�7¥d�W�x ¯���¼���7�o�d  � �X���+�	�\ �¦%�N�¯�
�f� � � �N¬��?�7��� � �)�d§«�N¬�� � �N���×�¥.� � ���o�7� ��� �7¥.�+ ¾���N �¥ � �����+ ² ��h���
 � ��7�����?���)���² ¯¥.� � �N ² �§'�N�.�N ¾�����N ²§7�)�o� � �'º#�N ¾�N�o®d�	¥#���N ���N �� � ¥#���?�)�d N� g æ��/� � �vå��)§+®.�?�.� §7¥.¨/�N +Ú#� �\��¬ §'���_� � �7º�� �/��¬�o�)�d�)�/�� ¯���X§'� � �N�����¼ä�ãih)å�®.Ö ß �	Ú~  �	ão �o�)�d�)�/�� ¯���X§'� � �N�����ª�ihih)å�®.Ö ß Újh_  klho Ú_§ � �;�N���+ XÀ8§7� � �7���)�d ��ihih)å�®.Ö
Á ß k��Õ  Ú��~ äo§ � �;�N���� vÀ�§'� � �7���)�[�jhlh)å[®dÖ
Á m��_  k�äo �_���.�)�/�� ¯���«¨.�;´e§'� � �7���)�ª�jhlh)å[®.Ö ã)ão  Ú)Ú_ 
S�è�n o�ñ[p ùªí'ò¼õkøüøÇðqY_ëÛøÇðrZ{í7ò5\ õ-ëûø�ðvó¼í'ñvï�í+ë�õ
]Rc5¼
c¯ÿ Ò]ÔtÏ�Ô%_XÎ/Ê$ÆYÇ��-¿ Ó-ÍjÎf_tsQ�-ÔÀÁ�Í��^Ê�ÆYÃ�Ê�Î�ÔÅÓ8ÆY¿�ÁLÏ$Ô Á3Í�u]Î/Á3Ív_;Ê$Ç��� ��¨d¥#�l�.���;�\§'�?�d� � � ¥E�d��� Ù �'���'�+�	��� � �¸§7�)�~¨.�;�d�7� � �N¥#ºA� � ���)���a��®.�o�N _�����
 x�\�N�¯´¦%�)���x�	���� o�/�)¥d� ��� �;�x�)�)� � �� �æ�����®.�N ��)�d� � ¦8� � � �)�a�l×�¥.� �q� �?�#¦%�)���x�����;��� � � � ��� ¥.�o�?�d�����;���� � �)¨\� � �x¦%�)¥.���.�-�d�	� � �¸��� � �?�� ��a�����.¥.�p � ��l�7�����l���N§7¥.�\�N���N���d�)� � �³�o� � ¥ � � � �¼�+��æ������	´§'�?�.� � �lÖ7�+§'¥d¨\���w�Ç�)¥.�_§'� � �[� � ¦8� � � �)�a�Õ�/�)¥d¬)�)�?�X¦8�)�;��� � �l�+�	�.�/�)���Õ�7������� � �N Õ���
 ¯¥ � �+���� � � �;�����7�+ ¯�
§!���?�)�ª��¬)�
§ � �N h �¥.��¦8�)§7�N -����æ�������§'�7�
 7µ��'� � �N ��d���+§+®d  � � � �_�+� � �?�� ��;�yx)�� � �	¨/�)�+  � �_�+��æ����+�)§7�;�.� � �'���7���o�;�.�o�/�)¥.�v§+®\�)×�¥.�_�.�aº#� � ��� �)¨ Ù �7�v×�¥d� � �)�;�v�'�����o��¦4´¶\§+®.��µ��d¥.�? _×�¥d�	� � ��� �)¨ Ù �7�~�N�á×�¥.�N ¯���?�)�¹�
 �� � �'���7���o�;�.�³� � � �N�o�)� � �¼�	¥¹�o� � ¥ � � � ��+� � �?�� ��a��� �q� �?�����7�\ ¯�;��� � ¥d�_�?�.�N¥d ¯�o§'�������N ��/�)� � �)�����)�t����¥.� � � � �'���7���o�;�.�N�n�d�yx
§'�p ¯�N�_�N���� �x����æ����+�)§7�;�d�l�d�� � �� � �x�+��æ)����×�¥.�¤�ª�7���x¥#��� � �p ¯�x�/�)¥.� � �'���7���_�?�.�N� ��� �?�����7�+ ¯�
§!���;���þµ � ��/�)�?��� � � �?�����7�+ ¯�
§!���;���³�.���N§7�? ��7�o�N����§N� � §'¥ � �)µ��'��¥d�¼�/�)�?�����N¥.�� ¯¥d� ��� �)¨ Ù �7�h�7�ª×�¥d�N ¯���?�)�þ�� �¼�.���7�o�?�7���~�7���	�/�x§'���d ¯�p ¯���o�¼ ���¬)���;�«×�¥.� � �\����§+®\ �§7�)�����
 ¯�/�)� � �7����� �q� ��¨ Ù �'�X�N�×�¥.�N ¯���?�)� ��¶\� � �x�.�x�d�) ����N ¯���N� � �¼���	�+� � �a�zx � �N X�d�	��§+®d  � � � �ª �§{xN�.�)µÛ§ � �
 ��v¥d�.�x�)�#´���?�o�? ������;���ª��� � �	���?¬)�7�o�N���W ��?�_� � �Õ×�¥.�Û�\�N���o�'� � �v���)�)�.�N�h�7�.�����o�N�_�N���W ¯¥.� � �
 k���
 ��+ 7µ�x�	�p v×�¥.�-�.�N§7�N � ¯�;��� � �l§'���d ¯�N��¬��7�X¥.�b�/�)�?�����N¥.�~ �¥.� �q� �)¨ Ù �7� � � �)���;���;�.� � �	�d ~§+®d�)§7¥.�� �
 X×�¥\� � �����N�N  � � � �ª��� � �?�� ��a���)� Ø �?�d ��²�/�)¥.�v§+®d��§'¥.� � �
 [&n¥d� � �����7�N  � � ��� �)¨ Ù �7�Nµþ¥d�

mih



���
 �� � � �;�����N�� ��N§'���?�)�b�d�)�v�+�	�.�/�)���~�	¥b� � �)�¹�N ¯�~���N� � �p ¯���	¶d� � � � �'���7���_�?�.�N� � �l�/�)�?���� � �;�����7�+ ¯�
§!���?�)�¸�7������� � �o� � �	� � ¥¸�d�	��§+®Ù�'� � �o�+��æ)�)�Û�\�n¥.���)���«§7�Õ���N ¯� � � �?�����7�+ ��N§!���;���� � ¥d ��;�N¥.�� h§N�) k�����?¬��?�)¥#º³ ��)���h���+�	�;���
 7µ\��¶d� � �X��� Ù �7���7� � �X� � ¥d k�z|	�W�/�� � ��;¨ � � � �N h�d�	��§+®d ×�¥.�Ç�.�o§'�)��¬��?�7�.�.�N���n�d�� 7���²¥.�p «¥.�.�~¦%�)�p «×�¥.� � �_�\���;��� � � �?�����N�� ��N§'���?�)���l�'���o§N� � §'¥ � �)µ�)�b¬��7���a¶\��×�¥d� � �l�\���;���Õ������¥.¬)�� ��l ��a��¥.� � � � �ªÖN�)�.� � � � �;�o�;���N�l�d�)� � �
 rk¸§7�	���N  � ¥�d�	��§+®þµ.§7� � �_ ���¦8�	�;�W� ��� �	� � � � �«�.��� � ¥.�;�W �§N� � �	�?���«��¬)�
§ � �N h§7�	���
  � ¥ª�d���+§+®þ�
}w~���~�Ú�~�Ú �-Å�Í ÉoËYø?È8Æ�É Å�Ï�Í
Å�� ÉNÈ�Ê\Æ Å Æ�É Ï�Å Ì�Æ Î �"!.Æ Å ÉxÌ�Æ Å Ë Ï Ê/È%É Å��Ø ¥ � �7¨.¥.�-�.��¥d ¤��¬��)�d ¤¥.��� � �	�³×�¥d�\�
 �� � �'¶d�d�/�\�	� � �N JkÕ�/�)�?����  � ¥l�\����§+®Û�i� � ¦8�	¥#�� � �	¨/�)�+ Ç���7�����)¥.¬��7�² ��)��xN×�¥d�	���?�)�x��¶\� � ���\��¥.¬)���;� � �h�����)�a���7� � �h¦8��§'���o�)�d� � æ����p×�¥.�)µ	¥d�� � �	�¼�N ¯�h���+� � �;���?�)�d� � � �N�_�N��� � �N§'���p k�d�	� è�� ß ��� è�� ß ��� è�� ß �`��� æâ�

Origine du Rayon (O)

Direction du rayon(D)

Point d’interection (I)

D
C

A
B

Plan (P)

äå
è æ IK è �è �è � LM �7���	��� � �Õ�.�����x� � � ¥¼� � �	�þµ �  �� � � � ¥.�p ��	���k�)�;�\ ¯�Ç· � æ äå

è ß ä å� µ
ä å
��'�+�	���h¥.�ª�\���;���W×�¥.� � ×�¥.���d§'� � ¥ª� � �	�þ�� �v�+��æ)���¼×�¥.���o�\��¥.�W�
×�¥d�����;���Ù·

äå
� æ äå

� � â ß äå � ��¬)�N§ â
� � µ äå
� �'���)��� ��� �)���;���;�d�� ¥[�+��æ)���³�7� äå

� �7���	��� � �X¬)�
§!���7¥.� � �;���N§'���7¥d� � � � � � ���)�;���X�/�)�����)��� � �v�+��æ)���þµ��)¥[� � ¥d  ��;�o� � �7�o�7��� � � � �;���N§'���?�)� � ¥ª����æ��)�þ��²¥.�p h�)�¼§7� � §7¥ �;� �«�.��� � ¥.�;�� �§N� � �	�?��� � � � �~�.�)���x� � ���)¥³� � �)�l�'� � ¥³¬��N§!���7¥.� � �?���N§!´���N¥.� � ¥o�+��æ)�)�³· äå
è ß äå �ü �� � �h���N �¥ � ���	�Ç�
 ��²��¥ � ���~�N� � � � ¥d�a�¤×�¥.� � �k����æ��)�Õ�
 ��¾�d�)��� ��� � � � ��	¥ª� � �	�Ûµd�/�)¥.���N¬��a���7� � � ��¬)���;���_�����)�a���7�W§7�Õ§7�� h�d�)�¯���?§7¥ � �?�7�W�)�[§'���d ¯� � �N���X×�¥.� � �X���
 ��� � �;�����7�+ ¯�
§!���?�)�¼�N§+®d�)¥.���±²�d �¥.�;���«�)�³�\�N¥#� � �'���7���_�?�.�N� �q� �?�����N�� ��N§'���?�)� � � � � � ���)�;��� � �'¶\�.�;�«�d�)� � ������æ��)�x�'�� ¥ª� � �	�¼�7�[§7� � §7¥ � �	��� � �«�d�)���)�_�7�����W�h��� � ×�¥.�o·è � ß á � � � â ß � � ã � è � ß á � � � â ß � � ã � è � ß á � � � â ß � � ã ��� æ �� �o �� � ¥#���?�)� � �v§'�X �æ# ����7�o�X�N ¯�X·âb��æ ä ë ����� Ü � �(� ��� Ü � � � ��� Ü � � �%  �äå

è Ü
äå
�Ø ¥¼�d�) � ��	�)�W�.�)¥d {¬)�N���;¶d���d  � �� ��?�)�.� � ¥l��¥.�o�N���	���7¥d�Nµ���¶d� � ���.�n�\�) {�.���N� � ���W�N�§'���o�#��� � �N k¦8��§'�N h�)�����?�7���)µ�§'� � �o ¯� Ù ¥\ ����a¶d�X�\�	� � �n¦8�)�a�W×�¥.� âR�»� �¿n�����'�����)¥d¬)�Õ ��;�o� � �7�o�N��� � �N �§'���)� � �)�d�.�7�Õ§N�	�����
 ¯�?�7�.�d� � ¥¸�/�)�?��� � � �?�����7�+ ��N§!���;���

�W·
äå
	 æ IK � �(� â � ß � �� � � â � ß � �� � � â � ß � � LM

m ß



¡R¢¤£¦¥/ãd� ß �

C
ot

e 
du

 P
at

ch Point dans le Patch(I)

Point en dehors du Patch (O)

Cote du Patch

Sens Trigonométrique.

Sens Horaire.

}w~���~�Ú�~�� Û¼Å É Å�Ï§� È8Æ Å�Ï �$ø�! Î�Î ! Ï É Å Æ%!.Æ �)Å ËYø?Ì�Æ Î Ê/È8Æ�É-ËYø?È8Æ�É Å�Ï�Í
Å�� ÉNÈ�Ê\Æ¨!.Ì Î !#É �ª©å��	�?�����N�d�	���h×�¥d���d�)¥d k��¬)���d  � �'���7���_�?�fx � �N -�\���;���+  � � �?�����7�+ ��N§!���;���l�N������� � �n� � �)��'� � ���+��æ)���~� � ¦8�)¥#�{ ���¬)���;�² �� � ���/�)�?��� � � �?�����N�� ��N§'���?�)�o�N ¯�¤� ` �N§'���?¬)�N�_�N��� � �	�\  � �W�d���+§+®�)¥³�d�) N� Ô � � �Õ�/�7¥.�W ¯� � �'���7���o�;�.�N� � ��¦8�i«'���l�.���N§7�? ��«��¬)�N§ � �N -�.��� � ¥.�;�� k¬��N§!���)���;� �  {�'�� �
 k�.��� � ¥d�a�W �§7� � �)�;���N n·�Ç�)¥.��§7� � �~���ª¥#��� � �p ���¥d�.�X�.���)�.���;�7���«¨.�?�7�[§'���.��¥.� � ¥ª�.��� � ¥d�a�W �§7� � �)�;���~·äå
¬�­

äå
� æ ä äå

¬®­
äå
�Ø �?�d ��� ¯� � ���E×�¥.� � �ª�/�)�?��� � � �?�����7�+ ��N§!���;���á�N������� � �¼� � �)�»�7� � �ª����æ��)�á ��³�����)¥.¬��� �)�d  � �x�d���+§+®b�)¥ �7� � �N®.�)�+  � ¥b�d�	��§+®þµ � �� ��7�d  � � �)¥b�o�)�?�d X¥.�b�.��� � ¥.�;�v¬)�
§!�������?� ���¬)�
§ � �N _¬)�
§!���N¥.�+ Õ��¨#���N��¥E���d�)�¯���;� � �
 _§7�	���N  � ¥á�\����§+®E§+®d�	�d�)�)�²¿n� � �³¬��)�;�_¨d�;�N� �¥.� � �v ¯®.�N�x�x§'� � �
 � ��)¥\ 7µ.�N�¼¦%�)�d§'���?�)� � ¥[� � �)§7�7�o�7��� � ¥[�/�)�?���q��µ ��� �)���?�7�����	���?�)� � �N ¬)�
§!���7¥.�+ k§+®d�	�.���7���N�Ø �?�d ���µ.���¼¦8�	�;��¥.�ª�.��� � ¥d�a�W �§7� � �)�;���n�N��������¥d��§'�	��� � ¥ª�d���+§+®¼�7� � �X�/�)�?��� � � �;�����N�¯´ ��N§!���;����·äå

¬ æ ä�ä å
¯�° ­

ä�å
¯ ú�²¥.�p o�)�»���
� � �? ���¥.�E�.��� � ¥.�a�x �§7� � �	�?�����7������� äå

¬J�7�
äå
è � ���d�)���o� � �¼�	¥»�d���+§+®á�'�� � �	�.�zxN  � �� ��;���.� � ��§7�n�.��� � ¥.�;�-���l�/�7¥#� � xN¨.¥.�?��� ��� �)���?�7�����	���?�)� � � äå

¬¸��±²�h ��
äå
¬ì� � �
 ���d��  � �)�d  � �W�o�N�_��×�¥.� � �v�.�����x� � ��µ�§'� � �Õ ¯�?�)�.�;¦%�n×�¥.�`�á�
 ��-�7� � �N®.�)�+  � ¥l�d�	��§+®þ�#¿n����N� � �p ¯� � �X�o�N�_�����N ¯���\��¥.�W§+®d��×�¥d��§7�	���X �¥d§7§7�N ��;¬��7�o�7���
�£ �þ�	�d���
 ²���)¥#��§'�
 {���N ¯� � �«�/�)�?���k� � �Õ�\�) -�'���n��� Ù �7���)µ.§7� � �Õ ��;���#¶d�«×�¥ � � � �'º#�p ����n¨d�;�N�¥.�ª�/�)�?��� � � �?�����7�+ ¯�
§!���;���³�N������� � �X����æ��)���7� � �X�\����§+®Û�

}w~���~�Ú�~²± � Å�Í_Î�Ï Êt��� Å��¹Å�Í Ë�ø�! Î�Î�Ï Ê�³þÈ � !#É
È8Ê/Æg ��¥#���7¦%�)�p o�\��¥.�x�'�����[ �¥.��×�¥.� � �[�\����§+®A �� � �N§!���;���.�fxª� � �N ¯�x�d�) o�#§7§7¥ � �yxª�d�	�x¥d��	¥.�����_�\����§+® � �x�o�N�_�x��¨ Ù �'�
µ©�)�b§7� � §7¥ � � � � �? ¯���)�d§'�x�N������� � �x�/�)�?��� � � �?�����7�+ ��N§!���;��������)¥d¬ix«�'� �q� �)���;�.���;�d� � ¥[����æ��)�þ�#�7�W�)�� �� � �N§'���?�)�.�d�X�d�	���o�? k���)¥#� � �
 ��d�	��§+®d �×�¥.�� ¯�����§'��¥.��xN k�d�)� � �«�+��æ)�)�¼§'� � ¥.��×�¥d�©�N ¯� � �«� � ¥d h�.���#§+®.�)�
m�Ú



Ô �'�����l�o�7��®.� � �¼� ��� ��¬��	�����)�)� � � �'�������d���
§'�p ¯� � �)�+ �×�¥d� � ���x�)� � � �)�)���
 ��~�.�)�b¥.�d�a´¦%�)���o�)µþ�x�)�? «� � �/�� ���§'�N�¯�+�	�?�d «�.���)¨ � x7�o� � �)�+ �×�¥.� � �N X��¨ Ù �'�+ X�.��  � �)�.�.����º��?�o�7���X�d�) ¨.�?�7����¬��N§ � �
 W×�¥d� �  7µ\�7�[� ` �'� � �	�\ W§'�N�¯�+�	�?�d �§N�) �� � �
 ����;�o�/�� � ¯�?¨ � � � �X������¥.¬)�N��¥.�.��?�����7�+ ¯�
§!���;���ª��¬��N§«¥.�¸�d���+§+® � � �q� ��¨ Ù �'�«��§7�)¥d ¯� � �Õ�/�'���;���
 W�?�o�.���N§'�p ��;���d  � ¥¸� ��� �	�#´�.����º#�;�x�����;��� � � �q� ��¨ Ù �'���N�ª�d���+§+®d «·
Rayon

Objet formel en NURBS.

Approximation de l’objet en patch.
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Point dans le triangle 2

Point dans le triangle 1
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°]� »� m � Ø l��)�.�Ä«Ö)��?�7�+�	�+§+®.�?§N� ¦ l��D«#�?�� ��a��æ Øt¦ ���)���a��®.�ª��� ��®IÐ��?�A���'�,�?�,���]�?§r��¨`Å\�?� �Y°±�?�,�Ñ#�?�$��ËÏÒn� �6� �Y���a�� y � �¾�	�+� ¦Æ¦ � ¦ ®.�?�7�+�	�+§+®.�p§7� ¦ l��6«.�;�� ¯�;��æÕ¦%��� Ô ���o� ¦ �7º ¢ ¥d� ¦ «#�?�.�� ¦�e�����7���;���� nÀ%�+�	�.�/�)����«#����N§+®.�N��§+®.��«#� ¦ � ��¡nl
� Ø Á'�A�]�#�|�Y�^�Y§?�?�6Ó6�XÔ½�6¨��#�t���,�?®Ç�?�,���� ß h � Ô ���)�� ��'´ Ã �+�	�?�.�'«Ê�¾�	�+� ¦Æ¦ � ¦ �p �� ¦%�)��®.�?�7�+�	�+§+®.�p§7� ¦ l��6«#�?�� ��;��æn¥d ��?�.� Ã ���)¥.���5���7�+�����;¬��å[�7��®.�$«#�
 7�¡ÌX�¯Òn�A©I�$��Õr������¥Y�x�� ß)ßx� )��?�7�+�	�+§+®.�p§7� ¦ lW�6«#�?�� ��a��æb· Ø £ �;�o� ¦ �)µ��¤����§!���p§7� ¦ µIl��)¨.¥d ¯�Nµþ�)�,«�±E��§'�7���r�e�o� ¦ �'´�o�7�����	���?�)�þ�^Ô]�Y�,���x®Ö�M× �\ÐÏ�hØ� ß Ú � �²���)�����)�_�o�N�k��¬��N§ ¦ �
 -��®.���N�D«. k¥.�.�;º©�9Ù¯�������a��¥nÎÏ�?®Ö����� �

y ß



Ú @B@HGÜÛ G Ý�o¢�BACKEN G FHG o : FHG

�²�������N§'�X·.Ö'l�§7¥.¨/�Þ�� ¦ � · Ô ®d�	������n�	��� · g �?�_�7´5 ¯���)�o��·IßWÚ ß ´e¡���¬�´�Újhihlh�h�Ú³· ß�ß · Ú6y~�x�)�,«#�)�rà�¾�7�+ ¯�?�)�Ù·thd� ß
ß/á ¡��)�x  « � �Ä«#�7�����;¶\§N�����N¥.�+ «·´q�d�)�x  «#�«¦%�)�\§!���?�)�\ 7µ�«#�v§ ¦ �� � ��N Nµ$«#�X¬��	���?�)¨ ¦ �N Nµ��7�W§'���_�o�N���+�	�?���
 -�7�[�	�.� ¦ �)�? N�´ ¦ �N k�d�)�x  «#�v§ ¦ �) � ����7�u«#�«��æ��\�v§7�)�o�o�7�d§7�7���h�d�	�h¥.�d�X�o����¥d �§'¥ ¦ �´ ¦ �N k�d�)�x  «#�«¦%�)�\§!���?�)�[§7�)�o�o�7�d§7�7���h�d�	�h¥.�ª�o�?��¥\ �§7¥ ¦ �´q�\�)  « � ¥.�,«#�N�� �§'������«.�)�d  ¦ �
 h�.���o  «.�n¦%���d§!���;���ª�'�t«#�«¬��	���?�)¨ ¦ �N ´Èà ¥.��� ¦ �p ¯�N� ¦ �N  ¦ �N h�x�?��¥\ �§7¥ ¦ ��µ#�'º#�7�o� ¦ �o·,«#�p ¯� ¦ ��æd¿n¨$���
§!�� 
À�Á\âÚ á ±²�#´q���'���`«#��¶\§+®.�?�7�+ á6ãDã6ã6ãDã6ãDã6ã6ãDã6ãDã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6äã �²�������
§!�X·.Ö'lW§'¥.¨/� ãã Þ�� ¦ �7�\�	�o�o·d§+®d�	������� §7�.� ãã �¾�7�+ ��;����·fhd� ß ãã Ø ¥.��®.���� «·,å ¢ å[��¥.���'� ãã � �� ���§+®d�)�.�)�_· ãã

g �?�_�7´5 ¯���)�o��·IßWÚ ß ´e¡���¬�´�Újhihlh�h ß · ß�ß · hik_�x�)�,«#�)� ãã �¾�N�� ��;���³®d�? ¯������æ�· ß�ß/á Ú ß/á hihx·.¶d�� ¯�h��� ¦ �
�) �� ãã ¡W�	���
 «· ãä6ãDã6ã6ãDã6ãDã6ã6ãDã6ãDã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�ã6ã6ã6ã�ãDã�ã6ã�ãDã�áä á ¿n�����	�.�p ��	���?�)�M«#�
 �§ ¦ �) � ��N �·±¾º#�7�o� ¦ �x·,«#�7¶d�.�;���?�)�æ«#� ¦ �_§ ¦ �� � ��èç7§ ¦ �) � ���æ��/�1çvÕ�a¦%�,«.�'¦ Ô � Ø £.£ g¡é �¤±u&q)vÏ«#�'¶d�d� Ô � Ø £d£ g¡é �²±t&q)§ ¦ �) �  Ô ¦ �� �  g æ��/�Ïê�.¥.¨ ¦ �p§o·áDá �e�����N�¯¦8��§'�N �?�;�?�áDá Þ.¥d�d§!���;���d �?�;�?�
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 ¤¶/§+®.�;�N�� {�/�)�����7��� ¦ ���.�)�í«.� ¦ �~§ ¦ �� � ��n§7�)�����
 ¯�/�)�A«.�	�����vÀ8�'�h�/�)�����7���%«#�)�d§n¥.�.��x�?��¥d �§'¥ ¦ ��ÁW·´ ã � §'�.� ·\ß�¡����ì&�§ ¦ �) � ¯�DàX� §7�.�´ ã � ® ·¯ß�¡��)�ì&�§ ¦ �� � ��6àX� ®
� á �e�����7��¦8�)§7�N �·� �
 h�;�����7��¦8�)§'�
 h ¯�����W§'�)�\ �����¥.�;�t« � ¥.�ª�.���'¶.º#�)µ\ ¯¥.�?¬��a�î«#¥ª�.�)�ï«#� ¦ �~¬��)���p�	¨ ¦ �v��¬)�
§¥.�.�X�x����¥d �§7¥ ¦ �)�� �n�.���7¶.º#���/�)¥.�{�)¨#���7�.�?� ¦ �X¬�� ¦ �7¥.�¡« � ¥.��¬��	���?�)¨ ¦ ���N ¯�îç!���'�?ç�µ�§7� ¦ ¥.�d�/�)¥d�¤�7�³§+®d�	�#´�)�N� ¦ �o¬�� ¦ �7¥d�-�
 ��Ïç7 ¯�7�/ç~·ß

g æ��\� g à �)�'�rß
�h«\&h¬��	�ràvÀ%¬��)�Ä«dÁ�â¬��)�Ä«  ��'�rß
�h«\&h¬��	�ràvÀhß g æ��\�Dà g ¬��	�!Á�â�'º#�7�o� ¦ �x·�\��¥.�¸��§7§'�r«#�7�[� ¦ �»¬��)���p�	¨ ¦ � ���Ysd�N§'���r«�l���æ)µu«.����æ��/�kl���æ ·tlW��æ �)�7�Èlh�Ysd�N§'���'´«�l���æ©À8¬)�)�Ä«dÁ�â�\��¥.��§+®\�	�.���7� ¦ � ¬�� ¦ �7¥d��«#� ¦ � ¬��)���p�	¨ ¦ �b���xsd�
§!���r«�l���æ ·n¬��)�Ä«Ñ ��'��lh�xs\�N§!���'´«�l���æ©À
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