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Main Program
main {

}
BabylonObj obj;

��57RF93E6( I)v D � 2 UW57;G_3kH( ���3!1;<_3kH(�B�C�x�!�:NIMk7BF@�� 4 �T(wCD(0E6(0@3A+57@3RdUM#'E693A+#%93E%(1v
2 E%E6B�*84�E6(0_3E6(04%(+@N#�#%&3(VE%(wCD(0E%(+@3A05H@3R846#%E%93Aw#'93E6(�q1*85=#'&�#'&)(V4%BF93E6A0(�:z(057@)R�#'&3(�E%(+;<B1#'(SE6(+CD(0E6(0@3A+(�q
!1@3>J#%&3(K>3(04�#'5H@Y!1#'5HBF@l:z(057@)Rj#%&3(KE%(wCD(0E%(+@3A0(+>"BF:�u6(0A+#0v

��5HRF93E6( I)v D _)E%B�eM57>3(+4]!�&)57RF&Ws�k7(weF(0k[RFE'!�_)&357A0!�k[E6(0_3E6(04%(+@N#{!1#%57BF@ B�CP:Y!�4657A E%(+k�!1#%57BF@)4%&35H_34

:z(+#/*�(0(+@l&3BF4�#'4�!1@3>dBF:�u6(0A+#%40v�g�&3(�;d!�5H@j_3E%BFR�E'!�; BF@G#'&3(�BFE%5HRF57@3!1#'5H@3RQ&3BF4�#�A+BF@N#{!�5H@34�E6(+CD(+E�s

(+@3A0(+4V#'BQ#'&)(�4%A{&3(+>393k75H@3R�4%(+E6e�(0E0qW!�@3>~#%BP!�@NI~E%(+;<B1#'(�BF:�u6(0A+#%4V5H#V&3!�4SA0E6(p!1#%(0>�vVg�&)(8x�!�:NIMk7BF@

46(0E�eF(0E�A+BF@N#{!�5H@34aE%(+CD(+E%(+@3A0(+4�#'B�!�kHk BF:Mu6(0Aw#'4�A+93E%E6(0@N#'k=IGE%(04657>35H@3R�B�@|5H#0q)!�4a*^(+k7kh!�4�!PE%(wCD(0E%(+@3A0(

#%B"#'&)(l4%A{&3(+>393k75H@3R 4%(+E6e�(0E0vig�&3(l46A{&3(0>)93k75H@3R 4%(+E6eF(+EjA0BF@N#{!157@34}E%(+CD(+E%(+@3A0(+4j#%Bi!�k7ka!pe1!�57k7!�:3kH(

I H



x^!�:NIWkHBF@?4%(+E6eF(+E%4+v

�TB�#'(|#%&Y!1#j5H#�574�_zBF4%4657:3kH(dCDBFE�! 4657@3R�k7(|_3&NIM4%5HAp!�k�;<!�A{&35H@3(d#%Bi!�A+#G!�4~#%&3(lBFE657RF5H@Y!1#'5H@3R3q

E6(0;GB�#'(K!1@3>]46A{&3(0>)93k75H@3R<&)BF46#%40v

� ����� � 	 ��>-{^zt; �uz {8�^z :�� � @1z � y � ������@

g�&)574G4%(0Aw#'5HBF@�_3E6(04%(+@N#'4l4%&)BFE6#<(w�)!�;G_3k7(+4dB�C[&3B�* x�!�:NIMk7BF@ � 4<;d!�5H@ CD(0!1#'9)E%(04d!�E%(J9346(0>�:NI

_)E%BFRFE%!�;G;<(+E%40v�,�#|>3(+;<BF@)46#'E%!1#'(+4|x�!1:�IMkHBF@�� 4<CD(p!$#'93E6(04<CDE6BF; !o9)4%(0E � 4d_h(+E%4%_z(0Aw#'5=eF(�v g�&3(

;G(0A{&3!�@35746;<4�*8&35HA{&�5H;<_3kH(0;G(0@N#�#'&)(04%(JCD(p!1#%93E%(+4d!1E%(J(w�W_3k�!157@3(+>�5H@�RFE6(p!1#%(0EG>3(+#'!�57k�5H@�#'&3(

CDB�k7k7B�*85H@3R~4%(+A+#%57BF@348B�C�#'&)574�A{&Y!�_W#'(0E+v

?��.+-# � � � ��� �.� � �

��57RF93E6( I)vFEPA0B�@�#'!�57@)4�!1@d(w�)!�;G_3kH(TB1C
!�@GBF:Mu6(+A+#a*8&357A{&|;<!pI�:z(�A+E%(p!$#'(0>d!�4�!PE6(0;GB�#'(8BF:Mu6(+A+#
5H@lx�!�:NIMk7B�@�v �T(+;<B1#'(QBF:�u6(0A+#%4�57@?x�!1:�IMkHBF@l@3(0(+>?@3B�4%_z(0A+5�!�khA0BM>3(�BFE�A+BF;<_)57k�!$#'57B�@G5H@lBFE%>)(0E

#%B":z(dA+E%(p!$#'(0>�B�E�&Y!peF(<#'&3(+57EP;<(w#'&3BM>34�5H@NeFBFb1(0>�v]g�&3(|BF:Mu6(+A+#�5H@o#%&3( �YR�93E%(<57;G_3k7(+;<(+@�#%4

� � � � � ����� � 
 � � q)*8&35HA{&d;G(p!�@)4a5=#�;d!pI�&3!�e�([5=#'4�46#'!1#'(84%(+E%57!�k75H.0(0>jBFE�>3(+4%(+E%5�!1k757.+(0>�v�g�&3574�!�kH4%B

;G(p!1@34�#'&Y!1#�#%&3(KBF:Mu6(+A+#T;d!pIl:z(�;G57RFE%!1#'(+>l:�IJx^!�:NIWkHBF@�v

?��.+-# � � � ��� �.� � 9 � �.� � � #,!

,/@�BFE6>3(0E}CDBFE�BF:Mu6(+A+#'4~#%B #{!�b1(?!�>)e1!�@N#{!�R�(|B�C[x�!�:NIMk7BF@�� 4�CD(0!1#'93E6(04+q�BF:�u6(0A+#%4j;~9346# �3E%46#j:z(

A+E%(0!1#'(+>r:NI"x�!�:NIMk7BF@yv ��57RF9)E%( IWvFId46&3B�*84K!�@ (w�)!�;G_3kH(�B�Ca&3B�* !|934%(+EQA0E6(p!1#%(04Q#%&3(~E%(+;<B1#'(

B�:Mu6(0Aw#|>3( �Y@3(0>�57@ ��57RF9)E%( I)vFEWv�,/@�#%&3("( �3!1;<_3kH(�qa#'&3(]934%(+Ed57@)5H#'57!�k7k=IiE%(+RF574�#'(0E64<*85=#'&�#'&3(

IA!



� �	��

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

� ���

� � � ����� ��� � � � � 
 � 
 � � ���

� � � � � 
 � ���	�

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

�

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

�

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

�
�

��57RF93E6( I)vFEW��\^BW>)( ���)!�;G_3k7(�B1CS! �8(0;GB�#'(>GQ:Mu6(+A+#
�TB�#'(P#'&Y!$#�#%&3574�574�!dA0BF;G_3kH(+#'(+kHIl4�#{!�@)>Y!�E%> nF!�e1!dB�:Mu6(0Aw#pv&�TB�#'&)57@3R<4%_z(0A057!�k�574+qhBFE�@3(0(+> :h(1q
!1>3>3(0>?CDBFE�5=#�#'Bj:h(K9346(0>]!�4T!<x^!�:NIWkHBF@?E%(+;<B�#%(�BF:Mu6(+A+#pv

x^!�:NIWkHBF@l46IM4�#'(0; 57@|BFE6>3(0E�#'B�BF:)#'!�57@|!~E%(+CD(+E%(+@3A0(Q#%Bj!~4%A{&3(+>393k7(+E�*8&357A{&?5H4^k�!$#'(0E�A0BF@)4%93k=#'(0>

5H@lBFE%>)(0E�#'BG!�A+A0(+4%4T!�@J!pe�!157k�!1:3k7(T4%(+E6eF(+E0v^UWA{&3(+>393k7(+E%4�!�E%(QCD9)E6#'&)(0E�(w�W_3k7!�57@)(0>l57@J\^&3!�_)#'(+E�!Wv

�YBF9)E~_Y!�E%!�;<(w#'(+E%4j!�E6(l_Y!�4%46(0>�#'B #'&)(�� � 
 � � ��
 � 
�� � ;G(+#%&3BM>�v
g�&3(+4%(JE%(+_3E%(+4%(0@N#V� D 
K#'&3(

CD9)k7kHI~LM93!�k75 �Y(0><A0k�!14%4a@Y!�;G(�q � E 
�!}9346(0Ets/4%_z(0A+5 �Y(+>|@Y!�;G(8CDBFEa#%&3([B�:Mu6(0Aw#pq �0IA
S#'&3(Tk7BMAp!1#%57BF@jB�C

#%&3(~46BF93E%A+(~A0BM>3(}BF@ #'&3(}BFE%5HRF57@3!1#'5H@3Rj&3BF46#�	wq�!�@)> �0H 
T!|x�!�:NIMk7B�@ 4%(+E6eF(+EQCDBFE�#%&3(�B�:Mu6(0Aw#Q#'B
:z(TA0E%(0!1#'(+>|BF@�v ��B�#%(T#%&Y!1#�#'&3(�� � 
 � � ��
 � 
�� E%(+#%93E%@)(0>d#%BP#%&3(�9)4%(0E�574�BF@3k=IG!P_)E%Bp�MI<B�:Mu6(0Aw#pq

*8&)57A{&rA0BF@N#{!157@34�#'&)(<BF:�u6(0A+# � 4PE%(0!�kVE%(+;<B1#'(jE%(wCD(0E%(+@3A0(1vlUW(+A+#%57BF@�I)vFE|CD9)E6#'&)(0EK>3(046A0E657:z(04K#'&3(
E6(0k7!1#'5HBF@34%&)57_�:z(+#/*�(0(0@�#'&3(�� � 
 � � ��
 � 
�� !�@3>�x�!�:NIMk7BF@�� 4G57@N#'(+E%@Y!�k�E6(0_3E6(046(0@N#{!1#%57BF@�B�CT#'&3(

E6(0;GB�#'(}BF:Mu6(+A+#pv�g�&)(�x�!�:NIMk7BF@ 46(0E�eF(0EK!1@3> 4%A{&)(0>393kH57@3Rl46(0E�eF(0E+q�!�kH#%&3BF93R�& !�A+A0(0464%(+>o:NIJ#'&3(

9)4%(0E+qz!�E%(�4�#{!�E�#'(0>J:NIl#'&3(P!�>);<5H@3574�#'E'!$#'BFE64^B�C�#'&3B�4%(K&3BF4�#'40v
� � $���,3��)�&/4 #% "�
&/�� "�+$��  "� ,����!$
#(*� "* ���7��0����!#/$ ���
��*���)
��,3� ,3��4��
� ���� ��$>= �98:�!#/&/��0
&%� �
�5* � A�� ��� ��8��+� �

���
#(*�#(*-$
�!��,�)
������$5��&%= #/ "�
&/�� "��$5��� 4.#%$ �-�!0>=>&%��$ A

I �



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

� � � � � � � � �

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

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

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


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

��57RF93E6( I)vJI)�a\^BM>3( �S�)!�;G_3kH(�B�C �8(0;GB�#%(>G�:�u6(0A+#Q\^E%(0!1#'5HBF@

?R�&+�# � � 	 � � �$#"* B ! � #O� � � � # ! �

\^B�;<;~9)@357A0!1#'5HBF@<*85=#'&J!�@?BF:Mu6(+A+#8574�A+BF;G_3k7(w#'(0>l_)E%57;<!�E657kHI�#%&3E%B�93RF&?E%(+;<B�#%(Q;G(+#'&)BW>l5H@�e�B1s

A0!1#'5HBF@34
� �� ],/4 
wv �
57b1( 2 u6(0@N#'4+q�x�!�:NIMk7B�@]4693_3_zBFE6#%4[:zB�#'&]46IM@3A{&3E6BF@3BF934Q!�@3> !146IM@3A{&3E6BF@3BF934

E6(0;GB�#'(T;G(+#'&)BW><57@NeFBMAp!1#%57BF@)4&� 2 �� ],/4�
 v�x^!�:NIWkHBF@|!1k74%B}&Y!�@3>)k7(04�(w�WA0(+_)#'5HBF@34^CDB�E�:zB�#'& �[ ],

!1@3> 2 �[ J,�� ( �W_3k�!�5H@3(0>?5H@"UM(0A+#%57BF@ I)v�!WvFE 
wv
��5HRF93E6( IWvJH<>3(0;GBF@34�#'E'!$#'(04�(w�)!�;G_3k7(+4�B1C�� � 
 � � ��
 � � � � � � !�@3> � � 
 � � ��
 � � � � � ��� 5H@�e�B1s

A0!1#'5HBF@34+qN!�@3>j(w�WA+(0_)#%57BF@j&Y!�@)>3k75H@3R[*85H#%& 2 �� ],{vA�
57@3( D >3(0;GBF@34�#'E'!$#'(04�!�4�IW@)A{&3E%BF@)BF9348�[ ],
A0!�k7kz;<!�>3(Q:NI|5H@NeFBFb�57@)R � � 
 � � ��
 � � � � � � v�g�&)(�_Y!�E'!1;<(w#'(0E64^#'B}#'&35H4�;<(w#'&3BM>|E6(0_3E6(04%(+@N# � D 


#%&3("B�:Mu6(0Aw#lE%(wCD(0E%(+@3A0( � BFE657RF5H@Y!�k7k=I
B�:)#{!�5H@3(0>�!�4d46&3B�*8@�57@ ��57RF93E6( IWvFIA
 q�� E 
~#'&)(";G(+#'&)BW>

@3!�;<(1q�!�@)> �6IA
8BF_)#%57BF@Y!1k�;G(+#%&3BW>]_Y!�E%!�;<(w#'(+E%40qy57@]#%&3574�Ap!�46(j!d4%5H@3RFkH( � � � � 
 �]_Y!�E'!1;<(w#'(0E+v
g�&)(lE%(04693kH#~B�C8#'&3(l;G(+#%&3BW>
574~E6(+#'9)E%@3(+> 4�IM@3A{&3E%B�@3BF9346kHIFv
g�&Y!1#�5H40qV(w�W(+A09)#%57BF@�*857kHk�:)k7BMA{b

9)@�#%57ka#'&3(lE6(04%9)kH#�5H4�!pe�!157k�!1:3k7(1v��
57@3( I >)(0;GBF@346#%E'!1#%(04j!�@ !�4�IM@3A{&3E%B�@3BF934��� ],}A0!�k7ka;<!�>3(
:NIr57@Ne�BFb�57@3R�� � 
 � � ��
 � � � � � ��� v"g�&)(d_Y!�E%!�;G(+#'(+E%4K#'B � � 
 � � ��
 � � � � � ��� !1E%(G57>3(+@�#%57A0!�kS#'B

#%&3BF46(dCDBFE � � 
 � � ��
 � � � � ��� v �TB�*^(weF(0E+qa! � � � � � � BF:�u6(0A+#~574�E6(+#%93E%@3(+>�57;G;<(+>35�!1#%(0k=IFq�!�@3>

( �W(0A09W#'57B�@rA+BF@N#'5H@M9)(040v�g�&3(�E%(+4%93k=#K574Q@3B1#�b�@3B�*8@o93@N#%57k�kH57@3(;H3qy*8&3(+E%(�#'&3( � ������� ;G(+#'&)BW>

I �



B1C�#%&3( � � � � � � B�:Mu6(0Aw#�5H4�Ap!�kHk7(+>�vVg�&35748;G(+#%&3BW>?:3kHBWA{b�4893@N#'5Hky#'&)(PE6(04693kH#TB�C�#'&3( 2 �[ ],^Ap!�kHk

5H48!pe�!157k�!1:3k7(1v

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

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

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

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


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

��57RF93E6( I)vKH3��\^BW>3( ���)!�;G_3k7(KB�CSUMIM@3A{&3E6BF@3BF934[!�@3> 2 4�IW@)A{&3E%BF@)BF934&�8(0;GB�#%(� J(+#'&)BW>J,/@NeFB1s
A0!1#'5HBF@34

g�&3(+E%(J574G! @3B�#'!�:3k7(?>35 �y(+E%(+@3A0(?57@�&3B�* ( �WA0(0_W#'57B�@34d!1E%(?&Y!�@3>)k7(0> :z(+#/*�(0(0@ �[ ],�!�@3>

2 �[ J,<A0!�k7kH40v �� ],G(w�WA0(+_)#'5HBF@34J!�E6( #'&3E6B�*8@f!�@3>�A0!�93RF&N#?57;G;G(0>357!1#'(+kHI � kH57@3( E 
wqT*8&357kH(
2 �[ J,G( �WA0(0_W#'57B�@34J!�E%( @)B�#|#'&)E%B�*8@�!�@3>�Ap!193RF&N#l93@N#'5Hk�#%&3( � � � � � � BF:�u6(0A+#?5H4l!�A+A0(0464%(+>

�Dk75H@3( ! 
 v

	 � 
 � � � � #,!

 J57RFE%!1#'5HBF@�qy*8&35HA{&r*85Hk7kS:z(j>35746A093464%(+>�57@i>3(w#{!�5HkS57@oUW(+A+#'5HBF@�I)vJH)q�5H4K!�A0A+(0464%57:)k7(�#'B?#'&3(j9346(0E
9)4%57@)Rj#%&3(K46IM@N#{!$�J46&3B�*8@]5H@ ��57RF9)E%( I)v�!WvV,/@?#'&35H4�(w�)!�;G_3k7(1qY!�@?BF:Mu6(+A+#0qz_)E%(+eM5HBF934%k=I|A+E%(p!$#'(0>
5H@ ��57RF93E6( IWvFI)q�574G;<5HRFE'!$#'(0> � kH57@3( D 
 v �YBFk7kHB�*85H@3R ;G57RFE%!1#'5HBF@�q�A{&3(0A{b�_zBF57@N#%57@3R�5H4<(+@Y!�:3kH(0>

�Dk75H@3(�E-
K5H@�BFE%>)(0E}#%B 4%9)_3_hB�E6#~;G57R�E'!1#%57BF@i>393E657@3R](w�W(0A+9)#'5HBF@�v 2 @�!�4�IW@)A{&3E%BF@)BF934�;G(+#'&)BW>

5H4�#'&3(+@
57@Ne�BFb�(+> � k75H@3( IA
�!�@3>r#'&3(GBF:Mu6(+A+#�574K;<5HRFE'!$#'(0>r!?4%(+A0BF@3>o#'57;G("� kH57@3( H 
 v���5H@Y!�k7k=IFq

I L



!lE6(+#'9)E%@ e1!�k793(�574�BF:)#'!�57@)(0> CDE%B�; #'&)(~CD9)#'93E6( � kH57@3( !-
wv�g�&)574�(w�)!�;G_3kH(~>3(0;GBF@34�#'E%!1#'(+4Q#'&3(

9)4%(jB�Ca;<5HRFE'!$#'57B�@"!�4Q*�(0kHkV!�4Q#%&3(�C !�A+#Q#%&Y!1#K;G57RFE%!1#'5HBF@JBWA+A093E64K#%E'!�@)4%_Y!�E6(0@N#'k=I"#%B|#'&3(j_3E6B1s

R�E'!�;G;<(+E0v�g�&3(+I?;<!pId4�#'57kHky9346(�#'&3(�4%!�;<( � � 
 � � ��
 � 
�� !1C #'(+E�;<5HRFE'!$#'57B�@|!�@3>J!�E6(�93@Y!p*^!�E%(

B1C�*8&3(+#%&3(0E}#'&3(|46(0A+BF@3>�;G57RFE%!1#'5HBF@ BWA+A093E6E%(+>�:h(wCDBFE%(1q�BFE�!1C #'(+E0q�A+BF;G_3k7(w#'57B�@oB�C^#'&3(d!�46IM@Ws

A{&)E%BF@3B�934�E6(0;GB�#'(G;<(w#'&3BM>
5H@NeFBMAp!1#%57BF@�vd,�#~574K_zBF4%4657:3kH(G#%&3( 2 �[ J,QAp!�kHkV*�!�4}57@N#'(+E%E693_)#'(+>�q

#%&3(|BF:�u6(0A+# � 4�A{&)(0A{b�_hB�57@N#'(+>�A+BF_NI�;G57RFE%!1#'(+>�qS!�@)>�#'&3(l;G(+#%&3BW>
E%(04�#{!�E�#'(+>�v ��B�*^(weF(+E0q�#'&3(

9)4%(0E84�#'57kHk�E%(+A0(+5HeF(+4[!�A+BFE%E6(0A+#TE6(04%9)kH#pv

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

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

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

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

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

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

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

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

��5HRF93E6( I)v�!W� ���3!1;<_3kH(�B�CS\^BW>3(PZ�(0E6CDB�E%;G57@3R(GQ:Mu6(0Aw#[ ]57RFE%!1#'5HBF@

� ��� ./��01��23$��I!
��&'��&(2 �8�  ¡���,! �6�

g�&)(}>3(+4%5HRF@]B1C�#'&)(PB�:Mu6(0Aw#[&35H(0E%!�E%A{&NIl*85H#%&357@Jx�!1:�IMkHBF@]5H48:Y!�4%(+>"93_zBF@]!G4657;G_3k7(QeM5H4%57B�@��S#'B

_)E%B�eM57>3(K!~4�IW4�#'(+; #'&3E6BF93RF&l*8&35HA{&?A0k75H(0@N#'4^Ap!�@?(p!14%57k=I<!�@3>?4%(0!�;<kH(0464%kHI<A0E6(p!1#%(K!�@3>?57@N#%(0E'!1A+#

*85=#'&?E%(+;<B1#'(�BF:Mu6(+A+#%40v�g�&3574846(0A+#%57BF@?_3E6(046(0@N#'4�x�!�:NIMk7BF@ � 48_3E657;<!�E6I<57@N#'(+E%@Y!1k�BF:Mu6(+A+#T&357(+E'!�Ets

A{&NI�qV!�@3>r>3(046A0E657:z(04�&)B�* #'&3(GBF:Mu6(+A+#~&)57(0E%!�E%A{&NIi>3(+4%5HRF@�!�5H>34K57@r57;G_3k7(+;<(+@N#'57@)Rlx�!�:NIMk7BF@ � 4

I �



CD(0!1#'9)E%(04+v

��5HRF93E6( I)v � >3(+;<B�@346#%E'!1#%(04�#'&3(8BF:Mu6(+A+#�&357(+E'!�E6A{&NIFq�934%5H@3RK#'&3(8A0k7!�4%4�@Y!1;<(+4a9)4%(0><57@Gx�!�:NINs
kHBF@�v�g�&3(�A0k75H(0@N# � 4�_hB�57@N#�B�CY!�A+A0(+4%4�#%BT#%&3(05HE�E6(0;GB�#'(�BF:�u6(0A+#�*85H#%&357@Px�!�:NIMk7B�@�574
#%&3( � � 
 � � ��
��

� 
�� vSg�&35H4�BF:�u6(0A+#SA0BF@N#{!157@34�!�E%(wCD(0E6(0@3A+(�#'BQ!1@ � � 
�� � � � BF@}#'&3(�E%(0;GB�#%(�&3B�46#pv�g�&3( � � 
�� � � �

4�#'BFE6(04P*85H#'&)57@
5=#K#'&3(<934%(+E � 4~E%(+;<B�#%(dBF:�u6(0A+#0qV!�4P*^(+k7ka!�4�46BF;G(d46#'!1#'(<57@)CDB�E%;<!1#'5HBF@ CDBFEP934%(

:NIJ#'&3(~x�!�:NIMk7BF@iUM(0E6e�(0E+v�g�&3(~E%(+;d!157@3>3(+E[B�CV#%&3574�4%(+A+#'5HBF@ >3(+4%A+E%57:z(04�#'&3(~_)93E%_zBF4%(�B�C�(p!�A{&

B�:Mu6(0Aw#T*85=#'&35H@l#'&3(K&35H(0E'!1E%A{&NIFv

RObject

reference

BabylonObj

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

Originating Host Remote Host

RObject

Object

User

��57RF93E6( I)v � � GQ:Mu6(0Aw# �T57(+E'!�E6A{&�IlOQ(04%5HRF@�v
2 E%E6B�*84�E6(0_3E6(04%(+@N#�#%&3(VE%(wCD(0E%(+@3A05H@3R846#%E%93Aw#'93E6(�q1*85=#'&�#'&)(V4%BF93E6A0(�:z(057@)R�#'&3(�E%(+;<B1#'(SE6(+CD(0E6(0@3A+(�q
!1@3>J#%&3(K>3(04�#'5H@Y!1#'5HBF@l:z(057@)Rj#%&3(KE%(wCD(0E%(+@3A0(+>"BF:�u6(0A+#0v

H W



N � � � ')# ! � � �

g�&)( � � 
 � � ��
 � 
�� E%(+_3E%(+4%(0@N#%4[#'&3(P9346(0E � 4[E6(+CD(+E%(0@)A0(}#%B<#%&3(05HETE6(0;GB�#'(KBF:�u6(0A+#0v �T!1#'&3(+ET#%&Y!�@

9)4%57@)R}!K>35HE%(0Aw#�E%(wCD(0E%(+@3A0(8#'B�#%&3(8E%(0;GB�#%(TB�:Mu6(0Aw#�4�#'BFE6(0>GBF@j#'&3(8E%(+;<B1#'(�&3BF4�#pqN#'&)(�� � 
 � � ��
��

� 
�� 574a!}_)E%Bp�MI<B�:Mu6(0Aw#^E6(+#'9)E%@3(+>|:NI � � 
 � � ��
 � 
�� � ��� � !�4a>3(046A0E%5H:h(+>|57@dUW(+A+#'5HBF@�IWv D vFE 
 v 2 kHk
5H@N#'(0E6@Y!�ka>3(+#'!�57kH4�B�C�#%&3( � � 
 � � ��
 � 
 � !�E%(|&)57>3>3(+@
CDE%B�;�#%&3(|9346(0E0v g�&)(lA0k�!14%4~A+BF@N#{!�5H@34~!

E6(+CD(+E%(0@)A0([#%B�!�@ � � 
�� � � � BF@l!}E6(0;GB�#'(�&3BF4�#pq3!14�*�(0k7kh!�4�;<(w#'&3BM>34�#'B~93_z>Y!1#%(�#%&3( � � 
�� � � �

E6(+CD(+E%(0@)A0(�v�c�_z>Y!1#'5H@3RG;d!pIl:z(KE%(0L�935HE%(+>":z(0Ap!1934%(P#'&3( � � 
 � � � � E6(+CD(+E%(0@)A0(�E6(+CD(+E%48#'Bj#'&3( ���

� 
�� � � � BF:Mu6(+A+# � 4Vk7!�46#�b�@3B�*8@�E%(04657>3(+@3A0(1vV,�CY#'&3( � � 
�� � � � BF:Mu6(+A+#�574�;G57R�E'!1#%(0>�q�#'&3(�E%(wCD(0E%(+@3A0(

*85Hk7k
E6(0L�9357E6(�93_z>Y!1#%57@3R)v8c�4%5H@3R|!G_3E%Bp�MI]BF:Mu6(0Aw# � � � 
 � � ��
 � 
�� 
wq�E%!1#'&3(+E�#%&Y!�@ !�kHk7B�*857@)R~#'&3(

9)4%(0EJ>35HE%(0Aw#]!�A0A+(04%4?#'B�#'&)(oE6(+CD(0E6(0@3A+(�q�_3E6B�eW5H>3(04JA0(+E6#'!�57@f!�>)e1!�@N#{!1RF(04lCDBFEJx�!�:NIMk7B�@�v x�I

_)E%(+e�(0@N#'5H@3Ri#'&3(?9346(0EjCDE%BF; >357E6(0A+#%kHI�!�A0A+(04%4657@3Ri#'&)(JE6(0;GB�#'(lB�:Mu6(0Aw#pq�!1k7k^5H@N#'(0E%!�A+#%57BF@�*85=#'&

#%&Y!1#TBF:Mu6(+A+#[;~9346#�:z(}A+BF;<_)k7(+#%(0>?#'&3E6BF93RF&J>3(+4%57R�@Y!1#'(+> x�!1:�IMkHBF@"5H@�#%(0E�C !�A0(+40v�g�&35H4�(+@34%9)E%(04

#%&Y!1#Qx�!�:NIMk7BF@ 5H4Q!p*�!1E%(~B�Ca!1k7k�;<(w#'&3BM>34[5H@NeFBFb1(0>i93_zBF@i!�@ BF:�u6(0A+#0v 2 4[*�(0kHk q #'&3(~9)4%(�B�Ca!

_)E%Bp�MIi!�k7kHB�*84[#'&3( � � 
�� � � � E%(wCD(0E6(0@3A+(G#%BJ:z(j!�k=#'(0E6(0>i:NIix�!�:NIMk7B�@i*85=#'&3B�9)#K57@NeFB�kHeM57@3R<#'&3(

9)4%(0E+vSg�&3(+4%(�CD(p!1#%93E%(+4�B�CY#'&3(�_)E%Bp�MI�BF:Mu6(+A+#a!�E6(^eM5H#{!1kW#'B�_)E%B�eM57>35H@3R[#'E%!�@346_Y!�E%(+@N#a#%&357E6>~_Y!�E�#/I

;G57R�E'!1#%57BF@�q�A{&3(+A{b�_hBF5H@N#'57@)R3qz!�@3>?E%BFkHk7:Y!1A{bzq3!�48574�>3(+4%A0E657:z(0>J57@]UW(+A+#'5HBF@ I)vKH3v
g�&35H4�!�_)_3E%BN!1A{&l!�k746B�&Y!14^>35H4'!�>)e1!�@N#'!�RF(04+vVx^(+Ap!�9346([#'&)( � � 
 � � ��
 � 
�� 5H4�9)@Y!p*�!�E6([B�Cy#'&3(

E6(0;GB�#'(�BF:Mu6(0Aw# � 4�57@N#'(+E6C !�A+(�q�5H@NeFBFb�57@)R|E%(+;<B�#%(~;G(+#'&)BW>34[57@ x�!1:�IMkHBF@ Ap!�@ @)B�#�:z(~>3BF@3(�9)4�s

5H@3Ro#%&3(]#%E'!�>)5H#'5HBF@Y!�k � 
�� � � � � � ��� � � � � � � � � ��
 ��� � � � � � �
��� � � � 57@N#%(0E6C !1A0(�vf,/@346#%(p!�>�#'&3(

5H@N#'(0E�C !�A0(r>3(+4%A0E657:z(0> 5H@ UM(0A+#%57BF@ I)v D v E�574?9346(0> �D(�v R3vHq � � 
 � � ��
 � � � � � � 
 � � � � � � ��� � � � �

H D



� � � � ��
 ��� ��� � � � ����� � � � v^g�&�934�#'&3(�57@N#'(+E6C !�A+(�CDBFEaA0E6(p!1#%57@3R�!�@3>|5H@�#%(0E%!�A+#%57@3RK*85H#%&dE%(+;<B1#'(

B�:Mu6(0Aw#'4K574Q>)5
�h(0E%(+@N#QCDE%BF; k7BMAp!1k�BF:Mu6(+A+#%40v�g�&)574�E%(+L�9357E6(04Q#'&)(j!�_3_3kH57Ap!$#'57B�@"_3E6BFRFE'!1;<;G(0E8#'B

b1(0(+_
#'E%!�A{biB�C�*8&35HA{&
BF:Mu6(+A+#%4~!�E6(<kHBWA0!�k�!�@3>r*8&357A{&
!�E%(GE%(+;<B�#%(d!1@3>o#%B](+@34%93E6(d#'&3!1#K#'&3(

_)E%BF_z(0E�57@N#'(+E6C !�A+(}5H4�9346(0> CDBFETE%(+;<B1#'(PBF:Mu6(0Aw#'4+v[g�&35H4[574T@3B�#�A0B�@34%5H>3(0E6(0>i!<k7!�E%R�(}>35H4'!�>We�!1@Ws

#'!�RF(K4%5H@3A0(}5H#�CDBFE6A0(+4[_3E6BFRFE'!1;<;G(0E64�#'BdE6(0;G(0;~:z(0E�*8&35HA{&";G(+#%&3BW>J57@Ne�BWA0!1#'5HBF@34�!�E%(KE%(+;<B1#'(

*8&)(0@"_z(0E�CDBFE%;<!�@3A+(�5748!�@?5H4%4%9)(�v

2 @?!�>3>35=#'57B�@Y!�k >3574%!�>)e1!�@N#{!1RF([B�C
#%&3(�x�!1:�IMkHBF@ �[ J,a5H@N#'(0E�C !�A0(�574a#'&Y!1#^#'&3(Q;G(+#%&3BM>l!�@3>

_3!�E'!�;G(+#%(0E64V_Y!�4%46(0>d!�4�_Y!�E'!1;<(w#'(0E64V#'B�#'&3( �� ],�A0!�k7k)Ap!�@j@3B�#a:z(8A{&3(0A{b1(0>l!1#�A+BF;G_357kH(^#'5H;<(1q

@)BFE�Ap!�@i#'&)(j#/IM_z(04KB�Ca#'&3(j_Y!1E'!�;G(+#%(0E%4Q#%&Y!1#}!�E6(~#'B?:h(j_Y!14%4%(+>r#%Bl#'&3(j4%_z(0A+5 �Y(+>o;G(+#%&3BM>�v

2 4G!iE6(04693kH#j5=#�574�@3B1#j_hBF464%5H:3k7(d#%Bi>3(+#%(0A+#G(+E%E%B�E%4�#'&Y!$#j;<5HRF&N#~B�#%&3(0E�*8574%(?:z(l>3(+#%(0Aw#'(0>�!1#

A+BF;G_357kH(G#%57;G(�qV4%9)A{&�!�4�57@NeFBFb�5H@3Rr! @3BF@Ws�(w�W574�#'(0@N#j;G(+#%&3BW>yqVBFE~57@Ne�BFb�57@3Ri! ;G(+#%&3BW>�*85=#'&

5H@3A0B�E%E%(+A+#�!�E6RF93;G(0@N#'4�#/IM_z(04+q1BFE�!1@P5H@3A0B�E%E%(+A+#
@�93;�:h(+E�B1C)!1E%RF93;G(0@N#%40v�x�!�:NIMk7BF@K>3(w#'(0Aw#'4�4%9)A{&

_)E%BF:3kH(0;G4P!1#PE%93@Ws #'5H;<(j!�@)>r#%&3E%B�*84~!1@o( �)A+(0_)#%57BF@
!�_3_3E6BF_3E65�!1#%(jCDB�EK#%&3(j(0E6E%BFE+v ��B�*�(+e�(0E0q

*�(|:z(0kH57(+e�(G#%&Y!1#P#'&3(+4%(d#%E'!�>)(0B2�h4~!�E6(dBF9W#/*^(+57RF&3(+>�:NIo#%&3(|!1>)e1!�@N#{!�RF(+4�B�C�934%5H@3R !"_)E%Bp�MIFq

!1@3>J#%&3(K>3(04657E6(K#%Bj;d!�5H@N#{!�5H@ D�W W � nF!pe�!jA0B�;<_Y!$#'57:)57k75=#/IFv

? � � � �.� �

g�&)( � � 
�� � � � 574[!�� nF!pe1! �� ], 
 ������� ��� BF:Mu6(+A+#pv�,�#[(w�W574�#'4�!14�!dA0B�@�#'!�57@)(0E[B�:Mu6(0Aw#QCDBFE8#'&3(

9)4%(0E � 4�E6(0;GB�#'(�BF:Mu6(+A+#pvV,/@?!1>3>35H#%57BF@j#'B�46#'B�E%57@)R�#'&3(�934%(+E � 4�BF:Mu6(+A+#pqW#'&3( � � 
�� � � � !�k746B~b�(+(0_34

#%E'!�A{bdB�C�B�#'&3(+E857@)CDBFE6;d!$#'57B�@|!�:zBF9)#�B�:Mu6(0Aw#'48E%(+LM9)57E%(+>]5H@lBFE%>)(0E�CDBFE�x�!1:�IMkHBF@l#'Bj57;G_3k7(+;<(+@N#

46(+e�(0E'!1k3CD(p!1#%93E%(+40vSg�&3(�>3!1#{!Q;G(0;~:z(0E64SB�C #'&)( � � 
�� � � � A0k�!14%4V!�E6(�_3E6(04%(+@N#'(0><&3(0E6(�q�!�k=#'&3B�93RF&

HVE



#%&3(05HE�934%(+4[!1E%(K>3(046A0E657:z(0>J57@?RFE%(0!1#'(+E�>3(+#'!�57kyk�!1#%(0E�57@l#%&3574�#%&3(0465740v

� g�&3(KBF:Mu6(0Aw# � 4�A+93E%E6(0@N#�46#{!$#'934
� 5H>3k7(1q3(w�W(+A09)#%57@3R3qY;G57R�E'!1#%57@3R 
 v

� 2 @G57>3(+@�#%5 �YA0!1#'5HBF@jBF:Mu6(+A+#&� 57@j#'&)(�A+93E%E6(0@N#�e�(0E64%57B�@dB�C�x�!�:NIMk7BF@�qN#%&3574�574�4657;G_3kHI~!P9346(0E

>3( �Y@)(0>"@3!�;<(G
wv

� g�&3(K4%(0E�eF(+E[93_zBF@l*8&357A{&?#'&)(PB�:Mu6(0Aw#[E6(04%5H>3(04+v

� g�&3(�#'&3E6(p!�>JA093E6E%(+@�#%kHI?( �)(+A09)#%57@3R<!�;<(w#'&3BM>?B�C�#'&35H4�BF:Mu6(0Aw#pq 5HC�!�@NI�v

� g�&3(KBF:Mu6(0Aw# � 4�:NI�#'(PA0BM>3(1v

� 2 A{&3(0A{b�_zBF57@N#'(+> A0B�_�I?B1C�#%&3(KBF:Mu6(0Aw# � 5HC�BF@)(P( �W5746#%4�
 v

� 2 :hBMBFk7(0!�@?E%(+_3E%(+4%(0@N#%57@3Rj*8&3(+#%&3(0ETA{&3(+A{bM_zBF5H@�#%57@3RG5748!1A+#'5=eF(KBFE�@3B1#pv

2 k7k�E6(0;GB�#'(
;<(w#'&3BM>34 !�E6(�57@Ne�BFb�(+> #%&3E%BF9)RF&-#'&3( � � 
�� � � � A+k�!�464 � 4iE%(0;GB�#%(
;G(+#'&)BW>

� � � ��� vag�&35H4�_3E%B�eM57>3(+4Tx�!�:NIMk7BF@l*85H#%&J!�@?BF_3_zBFE6#%93@35H#/I<#'Bj57@N#%(0E%A+(0_)#T;G(+#%&3BW>l5H@NeFBMAp!1#%57BF@34+v

g�&)5740qN5H@�#'93E6@�q�!�k7kHB�*84Vx�!�:NIMk7BF@�#%BPA+BF;G_3k7(w#'(�B�#%&3(0ES#'!�4%b�4�:h(wCDBFE%(
�D(�v R3vHqNA{&)(0A{b�_hB�57@N#'5H@3R 
V!�@3>

!$C #'(0E��D(�v R3v=qYE%(0>)57E%(+A+#%57@3Rj(w�WA+(0_)#%57BF@34 
�#%&3(P!�A+#%9Y!�k�;G(+#%&3BM>J5H@NeFBMAp!1#%57BF@�v

� � � � � ��� �.� �

g�&)574lk7(weF(+k�B�C}#%&3(iBF:Mu6(+A+#J&357(+E'!�E6A{&NI�E%(+_3E%(+4%(0@N#%4]#'&)(r9)4%(0E � 4JBF:Mu6(+A+#0v 2 @�(w�)!�;G_3k7( 9346(0E

B�:Mu6(0Aw#�*�!14�_3E%B�eM57>)(0>l57@F��57R�93E%( I)vFEWq)g�&3([934%(+E � 4�BF:Mu6(0Aw#�574a@3B�#�E%(04�#'E657A+#%(0>|:NId!�@NIdE6(0L�935HE%(0>
b1(+I�*�BFE%>34+qW5H@N#'(0E�C !�A0(+40qF( �WA0(0_W#'57B�@34VBFE�46_h(+A057!�k)A+BF;<_)57k�!$#'57B�@PE6(0L�935HE%(0;G(0@N#%40v 2 @�I�BF:Mu6(+A+#V;<!pI

H I



:z(dA+E%(0!1#'(+>�!�4~!]x�!�:NIMk7BF@
E%(0;GB�#%(<BF:�u6(0A+#0qS57@)A0k79)>357@3RJBF:Mu6(+A+#%4�CDBFEK*8&357A{&�B�@3kHIi:NI�#'( s/A0BM>3(

5H4l!pe1!�57k7!�:3k7(1q8!�@3>�&Y!pe�(r5=#'4|;G(+#%&3BM>34l57@NeFB�b�(0> E%(+;<B1#'(0k=IFv g�&3( BF@3k=I�kH57;G5H#'!1#'5HBF@�574d#%&Y!1#

B�:Mu6(0Aw#'4�*85746&357@3Rl#%B?#'!�b�(G!�>We�!1@�#'!�RF(�B�C^x�!�:NIMk7B�@�� 4�;G57R�E'!1#%57BF@JC !�A05Hk75H#%57(+4[;~934�#K57;G_3k7(+;<(+@N#

� � � � � ����� � 
 � � v

g�&35H4^k7!�A{bjB�C�E%(+46#'E657Aw#'57B�@34�5H4^_zBF4%4657:3kH(�:z(0A0!�9346([#'&3([934%(+E � 4�BF:Mu6(+A+#�5H4�!};G(0;�:h(+E�e1!�E%57!�:3kH(

B1C}#%&3( � � 
�� � � � A+k�!�4640v g�&3( � � 
 � � � � A0k7!�4%4l;<!�57@N#'!�57@34|!�@ � 
�� � � � E%(+CD(+E%(+@3A0( � qT*8&357A{&

E6(+CD(+E%(0@)A0(04T#'&3(P9346(0E � 4[B�:Mu6(0Aw#pqzBF@3A0(K#'&3!1#TBF:Mu6(0Aw#[&3!�4�:z(0(+@"A+E%(p!$#'(0>]934%5H@3R 
 � � v�,/@ 2 u6(0@N#%40q

#%&3(i934%(+E � 4"BF:�u6(0A+#]574l5H@3&3(+E%5H#%(0>�CDE%BF; !�nF!pe1! �[ ],<A0k7!�4%4+q�!�@3> #'&�934]!�k746B 5H@3&3(+E%5H#%(0> !�kHk

#%&3(jE%(+LM9)57E%(+;<(+@N#'4}!�@3>rk757;G5H#'!1#'5HBF@34TB�C8nF!pe1! �[ J,{v�,/@ox�!�:NIMk7B�@�q�!1k7k�E6(0;GB�#'(j;G(+#%&3BW>)4}!1E%(

5H@NeFBFb1(0>l93_zBF@<#%&3( � � 
�� � � � BF:Mu6(+A+#pq�*8&35HA{&|57@G#'93E6@�qW9)4%(04^E%( �3(0A+#%57BF@G#'B}57@NeFBFb1([;G(+#%&3BW>)4�B�C

#%&3(K934%(+E � 4�B�:Mu6(0Aw#pv

� ��� � ��7 	�$,� � �5���,� �Y	 ���*!#���

GQ@3(?B�CT#'&)(l46#'E6(0@3R1#'&34GB�CQnF!�e1! 574�>WIW@3!�;<5HAlA0k7!�4%4jk7BF!�>357@)R3vog�&)574j574~#%&3(J!�:357kH5H#/Ii#'BikHBN!�>
:NI�#'( s/A+BW>3(j*8&3(+@
E%(+L�9357E6(0>�q�!1#KE%9)@Ws�#%57;G(�q
E'!$#'&3(+EK#%&Y!�@i#'&3(�#%E'!�>35=#'5HBF@Y!�k�E%(0L�935HE%(+;<(+@�#K#%&Y!1#

A+k�!�464[A+BW>3(}:h(�A0BF;G_357kH(0>J>357E6(0Aw#'kHI?5H@N#'Bl!�@"!�_3_3kH57A0!1#'5HBF@�v8g�&3574�574T(046_h(+A05�!1k7kHI?5H;<_zBFE�#{!�@N#8CDBFE

x^!�:NIWkHBF@�qz4%5H@3A0(�x�!�:NIMk7BF@]4%(0E�eF(+E%4�A0E6(p!1#%(�BF:�u6(0A+#%4[*8&35HA{& !�E%(}93@3b�@3B�*8@i!1#[4%(0E�eF(+EQ46#'!�E6#�s/93_

#%57;G(�v�g�&)("A0k7!�4%46(04dCDB�Ej#%&3(046( BF:Mu6(+A+#%4d;~934�#d#%&3(0E6(+CDBFE6(":z(]kHBN!�>3(+>�>)IM@Y!�;G57A0!�k7k=I�!�@)>�BF@

>)(0;<!�@3>�v
� ��#%$�,��<�!&/&2��0 � �+,3��*-#/$ 65�98:�1����� ��0>= 4�� ��$
#%��#/��$ �
*�)
0 ,3&(��*�* � * � � ���
����������	�
',�&/��*�* � � � ,���$.*�#% "�
&/= ��*�*�#%��$

���
�<)�*�����
 *-��0 � � , �-���"���
#/*-����� �+���+$�,3��A

H H



,/@PBFE%>)(0E
CDBFE�#'&)(anF!�e1!�eM57E6#%9Y!�kF;<!�A{&35H@3(S#'B8kHBN!�>Q#'&)(a:NI�#'( s/A+BW>3(�CDBFE�!�A0k7!�4%4+q�5H#�!�A+A0(0464%(+4S!�@

(+@NeW5HE%BF@);<(+@�#�e1!�E%57!�:3k7(�� 
 � � � � � � ��� 
�*8&35HA{&|_3E%B�eM57>)(04�!P>357E6(0Aw#'BFE�Ij4%(p!1E%A{&l_Y!1#%&d5H@dBFE6>3(0E�#'B

�3@3>P#%&3(a!�_3_3E6BF_3E65�!1#%( �Yk7(1v�xaIQ>3(wC !�93kH#0q�#'&3(�46IM4�#'(0;-A+k�!�464%kHBN!�>3(+E
574
BF@3k=IQ!1:3k7(S#%BT>WIW@3!�;<5HAp!�kHkHI

kHBN!�>?A0k7!�4%4 �YkH(04�!�e1!�5Hk�!�:)k7([#%&3E%BF9)RF& !jk7BMAp!�kHkHId!�A0A+(0464%57:)k7(P>35746bzv^g�&3(�nFO� !1k74%Bj5H@3A0kH93>3(04�!�@

��� � 
 � ����� ��� � � � ��A0k�!14%4~*8&35HA{&�4693_3_zBFE6#%4�@3(+#/*�BFE%b�:3!�4%(+> A+k�!�464%kHBN!�>35H@3R"CDBFE �� ],PBF:Mu6(0Aw#'4

!1@3>]_3!�E'!�;G(+#%(0E648#%Bj;<(w#'&3BM>348B�C �� ],�BF:Mu6(0Aw#'4+v^g�&3(P>)IM@Y!�;G57A�A+k�!�464TkHBN!�>35H@3R�>3(+4%A0E657:z(0>]57@

#%&3(GnF!pe1! �� ],�4%_z(0A05 �YAp!$#'57B�@ � HVE � E%(+LM9)57E%(+4�#'&Y!1#P!1k7k�A+k�!�464 �Yk7(+4�:h(�kHBWA0!1#'(+>i(05H#%&3(0E�kHBWA0!�k7k=IFq
5H@"#'&)( 
 � � � � � � ��� q
BFE[!1#�!d46_h(+A05 �Y(0>ic����Vvyg�&)574�*^!�4�>3(+(0;G(0> 5H@34%9 � A+57(0@N#QCDB�EQx�!�:NIMk7B�@�q

*8&)(0E%(�#'&)(aR�BN!�kF5H4�#%BT!�k7kHB�*rBF:�u6(0A+#%4�#%BT:z(�A0E6(p!1#%(0>�B�@}!1E%:35=#'E'!1E6IQ_3!�E6#%57A05H_Y!1#%57@3R�;<!�A{&35H@3(04+v�,/@

B�E%>3(+E�#'B�9)#'5Hk757.+(8E%(0;GB�#%([E%(+4%BF9)E%A0(+40qYx^!�:NIWkHBF@|9346(0E64�4%&3B�93k7>|@)B�#�:z([E6(0L�9357E6(0>|#%B~_3k�!1A0(8#'&3(+57E

A+k�!�464 �YkH(04�B�@�!�@j!�A+A0(0464%5H:3k7(^����� 46(0E6e�(0EV@3B�ES!�E6(^#'&3(wI�( �W_h(+A+#'(+>G#%BQ&Y!peF(8!1A0A0B�93@N#'4SBF@yqFBFE

_)&�IM4657Ap!1k�!�A0A+(04%48#'BG!�kHky_Y!1E6#'5HA05H_Y!1#'5H@3R�&)BF46#%4T5H@lBFE%>)(0E�#'Bj_3E6(0kHBN!�>J!~A0BF_NI?B�C�#%&3(K:�I�#%(ws/A+BW>)(�v

x^!�:NIWkHBF@GE%(0L�935HE%(+4a#%&3(�9)4%(0Ea#'BP4%_z(0A+5HC IG!}nF!�e1! 2 E6A{&35He�(:� n 2 � 
 �YkH(�*8&357A{&<;~9346#�A0B�@�#'!�57@<!�kHk

#%&3(�A+k�!�464 �3k7(048*8&35HA{& ;d!pI?:z(}E6(0L�935HE%(0>":�I?#%&3(�E6(0;GB�#'(PBF:Mu6(+A+#pv �TBd4%_z(0A+5�!�k�_3k7!�A0(+;<(+@N#[B�C

#%&3574 �YkH(}5H@ !d46_h(+A05 �3A�>35HE%(0Aw#'BFE�IFqzBFET93_hB�@ !G����� 4%(+E6e�(0EQ5H4�@3(+(0>3(+>�v��TB�*�(+e�(0E+qy#'&3(~nF!�E

�3k7(�;~934�#T:h(P!pe1!�57k7!�:3k7([BF@l#'&3(PBFE%5HRF57@3!1#'5H@3R�&3B�46#���v�g�&35H4T!�k7kHB�*84�9)4%(0E64T*85=#'&3B�9)#T!�A0A+(0464�#'BG!

����� 4%(+E6eF(+ET#%B<9W#'57kH57.+(Qx�!�:NIMk7B�@�v

,/@rBFE%>)(0EQ#'B?!1k7k7B�* A0k7!�4%46k7BN!1>357@3R<#'BlBMA0A09)EKCDE6BF; 4%BF93E6A0(+4}93@)4%93_3_zBFE�#'(0>r:NI #'&)(G>)(+C !�93k=#

A+k�!�464%kHBN!�>35H@3R BF_)#%57BF@)40q�x�!�:NIMk7BF@�57;G_3kH(0;G(0@N#'4~5=#'4~B�*8@ E%(+;<B�#%(lA0k7!�4%46k7BN!�>)(0E�A0k7!�4%4 �D@Y!�;G(0>
��� ��#/*�#(*��!$.#/ '��&%�+ '�+$5���:��#%��$ 4��3���!#/& �
���:���
��� �����!$ �"4��+*�#/��$.&%#/ "# ���:��#/��$ A���,�,��+*�* #/$
�'����� 65�!� �;&%� � ���� �

���+ '�����<*�# ���<#/*-�2��*�* #/0
&/�	��0
)
��$
�!��#/ "�
&%�+ "��$5��� 4 #/$.���
��,�)
�����+$����-�!0>=>&/��$ #/ "�
&/�� "��$5���!��#/��$ A

H !



����������� 
 �
����� ��� � ��� �/
wq�:NI"( �M#'(0@)>357@3R ��� ����� �
� 
 � ��
 �
����� ��� � � � � v},/@i!�>3>35=#'57B�@J#%Bl!�k7kHB�*�s

5H@3R�x�!1:�IMkHBF@�#'B�>35HE%(+A+#'k=I k7BN!�>�A0k�!14%4%(+4|CDE%BF; #'&)(inF!�El!�E6A{&35He�(�qT#'&35H4|!�kHk7B�*84|x�!1:�IMkHBF@�#'B

>)57E%(+A+#%kHI�!�A+A0(+4%4<#%&3(?Ap!�A{&)("B�C 
 �
����� � #/IM_h(+4dA+BF@N#{!�5H@3(0>�*85H#%&357@�#'&3(?A+k�!�464%k7BF!�>3(0E+v�g�&)(04%(


 �
����� BF:Mu6(+A+#%48!�E%(Q9)4%(0>?#'B�57@34�#{!�@N#'57!1#'(�E%(+;<B�#%(QBF:Mu6(+A+#%4�93_hB�@?x�!�:NIMk7BF@l46(0E6e�(0E640qY934657@3R�E6(ws

�3(0A+#%57BF@G;G(0A{&Y!�@)574%;G40vVUW57@3A+(T#%&3(�x�!�:NIMk7BF@GA0k7!�4%46k7BN!�>)(0EV574yu6934�#�!1@d(w�M#%(0@34657BF@<B�Cy#%&3(�>)(+C !�93k=#

A+k�!�464%kHBN!�>3(+E0q)#%&3(K4'!�;G(�E%93kH(04T!�E6(K!�_3_3kH57(0>lCDBFE�A+k�!�464%kHBN!�>35H@3R��wv

g�&3(�;<(+A{&Y!�@35HA04�B�C�E6(0;GB�#'(TA0k7!�4%46k7BN!�>)57@3RKAp!1@|:h(T>3(+4%A0E657:z(0>|:NIj#'&)(04%(�:Y!�4657AT46#'(+_340vaOQ93Ets

5H@3RJE%(0;GB�#%(GB�:Mu6(0Aw#�A+E%(p!$#'57B�@
BF@3(GB�C�#'&3(G_Y!�E%!�;<(w#'(+E%4K#'B?#'&3( � � 
 � � ��
 � 
�� � � � ;<(w#'&3BM>r574

#%&3(jk7BMAp!1#%57BF@"B�C�#%&3(<nF!�E �Yk7(�A+BF@N#{!�5H@357@)R|#'&3(jE%(+k7(we�!1@�#P:NI�#'( s/A0BM>3(1v<g�&35H4 �Yk7(j5H4�E%(p!1>o:NIi!


 � � � 
 ��� � A0k�!14%4�B�:Mu6(0Aw#pv?g�&3( 
 � � � 
 ��� � A+k�!�464}4�#'BFE6(04P#'&3(|nF!�E �3k7(G57@o!]:NI�#'(l!�E6E'!pIFq�!�@3>

A+E%(0!1#'(+4�!~&3!�4%&N#{!1:3k7(�A+BF@N#{!�5H@357@3R}#'&3(�@Y!1;<(+4�!�@3>?4%5H.0(+4�B�C�#'&3(�A+k�!�464 �Yk7(+4�A0BF@N#'!�57@3(+>l*85H#'&)57@

#%&3(K!�E6A{&35He�(�vag�&3(K57@)CDBFE6;d!$#'57B�@d57@|#%&3(K&Y!�46&�#'!�:3kH(�574�>3(w#'(0E6;<5H@3(0>?93_zBF@l#'&)(�57@35=#'5�!1khE6(p!�>35H@3R

B1C�#'&3(QnF!�E �Yk7(1q)!�@)>|574a46#%BFE%(+>|57@G#'&3( 
 � � � 
���� � BF:Mu6(+A+#�CDBFEaE%(+934%(1v�x�!�:NIMk7BF@<#'&3(+@d#'E%!�@346CD(+E%4

#%&3( 
 � � � 
 ��� � B�:Mu6(0Aw# �D#%&3E%B�93RF&�!�@ �[ J,�Ap!�kHk<
[#'B"#%&3(|x^!�:NIWkHBF@
46(0E�eF(0E�9)_hBF@r*8&357A{&o#'&3(

@)(+* BF:Mu6(+A+#Q*85Hk7k
:z(~A0E6(p!1#%(0>�v@G�@]#'&3(�x^!�:NIWkHBF@"46(0E�eF(0E+q�#'&3( ��� ������� 
 �
����� � � � � � �o!14%4%BMA05 s

!$#'(0> *85=#'& #'&3(�46(0E�eF(0EPk7BF!�>34�!�kHk�#%&3(jA0k7!�4%46(04KA0BF@N#'!�57@3(+> *85H#'&)57@"#%&3(<nF!�E��YkH(�46#'B�E%(0>i5H@ #'&3(


 � � � 
 ��� � BF:Mu6(0Aw#pv GQ@3A+(<#%&3(<A+k�!�464%(+4~!�E6(GkHBN!�>3(+>�q�#'&3(GE%(+;<B�#%(jA0k�!14%4%kHBN!�>3(+EKAp!�@o57@34�#{!�@N#'5 s
!$#'(~!<E%(0;GB�#%(}BF:�u6(0A+#QB�CV#'&3(}E%(+LM9)(046#%(0> #/IM_h(1vQg�&3( 
 � � � 
 ��� � B�:Mu6(0Aw#�574T#'&3(+@ 46#%BFE%(+>i!�4Q!

;G(0;�:h(+E�e1!�E%57!�:3kH(}B�CV#%&3( � � 
�� � � � BF:�u6(0A+#0v�g�&3574�*�!pIFq�#%&3( 
 � � � 
���� � BF:Mu6(+A+#�5H4Q!pe1!�57k7!�:3kH(
� ������� 	�
 �
��� 	���
 ������#/*��7,�&/��*�* ���
#(,�� ��$�,+�!��*�)
&(�:���+*-�!&/& � =>�
#/$
�"#%$ � ���� 7�!��#/��$ �!02��)�� �!$ ��0 � �+,3�+A
������� ������ "�
&%� ��,3&(��*�*��+*  )�* � ���98��-4�#(* ��#%$�,3� $��! "� *�A � �
#(* #/* ���
�-�
��#/ 7�!��=<��� ��*���$ � ��� )�*�#%$
� ����������	������ �

* ���:���+ "��$5� ����$�4.�!�
�
&/#/�+* ��� �-��05=>&/��$.,3&(��*�* &/����4�#%$�� ���
��*��� "� ��* $
���� 7�!& 6�� � ,3&(��*�* &/����4�#/$
��A

H �



#%B?:h(j;G57RFE%!1#'(+> !�k7B�@3R|*85H#%&i#%&3(G!�A+#%9Y!�kVE6(0;GB�#'(~B�:Mu6(0Aw#pq�E'!1#%&3(0EQ#%&Y!�@rE%(0L�935HE%5H@3R|#'&Y!$#�#'&3(

B�E%57R�57@Y!1#%57@3R}&3BF4�#�:z(KA0BF@N#'!�A+#%(0>?CDBFE8A0BM>3(�E%(w#'E%5H(+e1!�k�_)E%57B�E�#'Bj(+e�(0E6IJ;G57RFE%!1#'5HBF@�v

2 4%A0(+@Y!�E657Bd4657;G57k7!�E�#'BG#'&Y!1#�BF9)#%k75H@3(0>"!�:hB�e�(�BMA0A09)E%4[9)_hBF@";<5HRFE'!1#%57BF@yv^g�&3( 
 � � � 
 ��� �

B�:Mu6(0Aw#�574�#'E%!�@34�CD(0E%E6(0>dCDE6BF; #'&3(�A093E6E%(+@�#^&3BF4�#^#'BP#'&3(�@3(+*�&)BF46#^_3E%5HBFEV#'B�#%&3([!1A+#'93!�khB�:Mu6(0Aw#pv

g�&)( 
 � � � 
���� � � 4}A+BF_NI"B1CV#'&3(jnF!1E��Yk7(}574T#'&3(+@ 934%(+>i#%B|k7BF!�>]#%&3(~A0k7!�4%46(04�5H@�#%B<#%&3(~E%(+;<B1#'(

A+k�!�464%kHBN!�>3(+E0v&�YBFkHk7B�*857@)Rj#%&3574+qh#%&3(~9346(0E � 4QE6(0;GB�#'(}BF:Mu6(0Aw#�574T#'E%!�@346CD(+E%E6(0>�q�4657@3A+(�#'&)(�E%(+;<B1#'(

A+k�!�464%kHBN!�>3(+E[574�@3B�* !�*^!�E6(~B�CV#'&)(�#/IM_h(+4�B�CV#'&3(�BF:Mu6(0Aw#'4Q#%&Y!1#�!1E%(~:z(05H@3Rd;G57RFE%!1#'(+>�v[g�&)(04%(

4�#'(+_34QBMA0A09)E[57@]BFE%>)(0E8CDBFET#%&3(�E6(0A+(05HeM5H@3Rd46(0E6e�(0EQ#%BdA0B�;<_3kH(+#%(}A+k�!�464%k7BF!�>357@)RG_)E%57B�ET#%BdBF:Mu6(+A+#

!1E%E%5=e1!�k v

� ��� � ! �6&'��$,!5	6�

2 @"5H;<_zBFE6#'!�@N#�CD(p!1#%93E%(K#'&3!1#[5H4�@)B�#TE%(p!1>357k=I?!pe�!157k�!1:3k7(�5H@];<!�@NI?46IM46#%(0;G4[>3(+4%5HRF@3(0>]CDBFE857;�s

_)k7(0;G(0@N#%57@3R<>3574�#'E%5H:39)#%(0> !�_)_3k75HAp!1#%57BF@34T574T#'&3(~!�:357kH5H#/Il#%B|(p!�4657k=I];G57R�E'!1#%(}A+BF;<_)9)#{!1#%57BF@yqh(+4�s

_z(0A+5�!�kHkHIK5H@~&3(+#%(0E6BFRF(0@)(0BF934�(+@�eM5HE%BF@3;G(0@N#%40vVx^(+Ap!�9)4%(�#'&)(0E%(�5H4S@3B�(0!�46I�;<(0!�@34�CDBFE�A0BF;G_35Hk757@)R

!1@3>o( �W(0A09W#'57@)R !l4%5H@3RFk7(j!1_3_3k75HAp!1#%57BF@"BF@o;�93kH#%57_3kH(~!�E6A{&35H#%(0A+#%93E%(+40q�57;G_3k7(+;<(+@�#%57@3R|!�_3_3kH57Ap!�s

#%57BF@)4T4693A{&i!�4T;<B�:357kH(K!�RF(0@N#%4[5748( �W#%E%(+;<(+kHI?>35 � A+93kH# � !1kH#'&)BF93RF&?&3(w#'(0E6BFRF(+@3(0BF9)4Q;<5HRFE'!$#'57B�@

5H4�_hB�4%4%5H:3k7( � I L � 
wv
g�&3(�>)5 � A093k=#/IPB�C ;<5HRFE'!$#'57@)R�_3E6BWA+(0464%(04VA0!�9346(04V4%(+E%5HBF934S_3E6BF:3kH(0;G4�57@~![@3(+#/*�BFE6b�B�CY*�BFE%bFs

4�#{!1#%57BF@)4^(0@NeM57E6BF@3;G(0@N#^*8&)(0E%([;~93kH#%57_3kH(857@3>35=eM57>39Y!1k3*^BFE6b�46#{!$#'57B�@34 � 9)4%9Y!�kHkHIjkHBWA0!1#'(+>d57@<_h(+B1s

_)k7( � 48B � A0(+4�
8!�E%(P4%&Y!1E%(0>"!�;GBF@3Rj!j@M9);~:h(+E�B1C�9346(0E640v�g�&3(P;<!�57@l_3E6BF:3kH(0; BMA0A+93E%4T57@?4%9)A{&

(+@NeW5HE%BF@);<(+@�#%4�*8&3(0@?#'&3(�B�*8@3(+E8B�C�#'&3(�*�BFE%b�46#'!1#'5HBF@?E%(w#'93E6@34�#'B�#'&)(057E^B � A0(P!�@3>l*^!�@N#'4�#'B

H �



9)4%(j#'&3(+57EK*^BFE6b�46#{!$#'57B�@�q�B�@3kHI #%B �3@3>o#%&Y!1#}5H#'4KE6(04%B�93E%A+(04~!1E%(G:h(+57@3R?9)#%57k75H.0(+>r:NIr4%B�;<(+BF@3(

(+k746(�v[\^93E%E6(0@N#�!�_)_3E%BN!1A{&3(04[#%Bd#'&)574T_3E%BF:)k7(0; 5H@3A0kH93>3(P4%9346_h(+@3>35H@3Rd#'&)(�57@N#%E%93>35H@3RKu6B�:"93@N#'5Hk

#%&3(K934%(+E�5H4�@3BGk7BF@3R�(0E�934657@3R�#'&)(P;<!�A{&35H@3(KBFE�57@?E%!�E%(K57@)46#{!1@3A0(+4T;G57R�E'!1#%57@3R�#%&3(K_3E%BMA0(+4%48#'B

!1@3B�#'&)(0ES;<!�A{&35H@3(^B�CY#%&3(�4%!�;<(^!�E%A{&)5H#'(+A+#%93E%(1vVx�!�:NIMk7BF@�574S!1:3k7(a#'B[#'!�b�(8!�>We�!1@�#'!�RF(�B�ChnF!pe�! � 4

_)k�!1#6CDBFE%; 57@3>)(0_z(0@3>3(+@3A0(P#'Bj4%B�kHeF(�#%&3574�_3E6BF:3kH(0; #%&3E%B�93RF&J&3(+#%(0E%B�RF(0@3(+BF934T;<5HRFE'!$#'57B�@�v

x�!1:�IMkHBF@d4693_3_zBFE6#%4�#'&)([57;G;G(0>357!1#'(�;G57R�E'!1#%57BF@�B�C�57>3kH(TB�:Mu6(0Aw#'40q)!�4�*^(+k7kh!�4a#/*�B�CDBFE6;<4�B�C

;G57R�E'!1#%57BF@GCDBFE�(w�W(0A+9)#'5H@3RdB�:Mu6(0Aw#'40�

,{v8>3(0k7!�I�(0>J;<5HRFE'!$#'57B�@�� 5 v (1vHqM#'&3(K;G57RFE%!1#'5HBF@d5H4�_zBF46#%_hBF@)(0>J93@N#'57ky!�k7kh(w�W(0A+9)#'5H@3RG;<(w#'&3BM>34

&Y!peF(PA0BF;G_3k7(w#'(+>	
wq

,6,{v857;G;<(+>35�!1#%([;G57RFE%!1#'5HBF@�q�934657@3RjA{&3(+A{bM_zBF5H@�#%57@3Rd!�@3>?E%B�k7k7:3!�A{b<*8&3(+@]@)(0A0(+4%4%!�E6I�v

,/@)&3(0E65H#'(+>�CDE%BF; 2 u6(+@N#'4 � ��� 5H4<#'&)( 57;G;<(+>35�!$#'(?;<5HRFE'!$#'57B�@�B�CP5H>3k7(JBF:Mu6(+A+#'4+qQ!�@)>�#'&3( >)(ws

k7!pIF(0> ;G57R�E'!1#%57BF@JB�C�(w�W(+A09)#%57@3R?BF:Mu6(+A+#%40vPg�&3(�934%(�B�CaA{&3(0A{b�_zBF57@N#'5H@3R?!�@3> E6BFk7kH:Y!�A{blCDBFET#'&3(

5H;<;G(0>)5�!1#%([;G57RFE%!1#'5HBF@dB�C�(w�W(+A09)#%57@3R<BF:Mu6(0Aw#'48574893@)57L�93(�#'BGx�!�:NIMk7B�@�v

g�&3(^:Y!�4%5HA^A+BFE%(�B�C ;<5HRFE'!$#'57B�@P5H4�k7!�E%R�(0kHIK9)@Y!�kH#%(0E6(0>�CDE6BF;-#'&3(a#'(0A{&)@357L�93(�9346(0>�:NI 2 u6(0@N#%40v

2 4%BMA{b�(+#8A+BF@3@3(+A+#%57BF@l5H4^BF_z(0@3(+>l:h(w#/*^(+(0@?#'&3([A093E6E%(0@N#846(0E6e�(0E8!�@)>?!�4%_z(0A+5 �Y(+>l@3(+*f4%(+E6eF(+E0q

#%&3(�BF:Mu6(+A+#a574S*8E65H#6#'(0@j:NI~#%&3(�A093E6E%(+@�#�4%(+E6e�(0Ea!�@3>GE%(0!�>j:�I�#'&3(�@3(w*�46(0E6e�(0E+v8GQ@3(�A{&3!�k7kH(0@3RF(1q
!14|_3E%(weM57BF9346kHI�>3(046A0E657:z(0>�57@�UW(0Aw#'57B�@ I)vJI)q857@NeFBFk=eF(+4|(0@34693E%5H@3R�#'&3!1#|#'&)( E%(+A0(05=eM57@3R�46(0E�eF(0E
B�:)#{!�5H@34l!�@)>�k7BN!�>)4d#'&3( E6(0kH(+e1!�@N#?A0k7!�4%4 �3k7(04l_)E%57B�E<#'B�#%&3(i!�E6E%5He1!�k�B�CK#'&3( B�:Mu6(0Aw#pv g�&)574

:3!�4%5HAd46#%E%93Aw#'93E6(|&Y!�4}:h(+(0@�(+@3&Y!�@)A0(0>�5H@�x�!�:NIMk7B�@o#'B"(0@Y!�:)k7(G4%(0E�eF(+E%4~#'B";<5HRFE'!1#%(jBF:Mu6(0Aw#'4

5H@3>3(+_h(+@3>3(0@N#%kHIFv�g�&3574�57;G_3E%B�e�(04�9)_hBF@}BF:Mu6(+A+#S;G57R�E'!1#%57BF@�5H@ 2 u6(+@N#'40q1*8&357A{&~5H4�B�@3kHIK>3(+4%5HRF@3(0>

H L



CDB�E^!PA0k75H(0@N#6s�57@35=#'57!1#'(+>�;<5HRFE'!1#%57BF@yv�,/@lx^!�:NIWkHBF@�qM;<5HRFE'!$#'57B�@�>3BW(+4^@3B1#�E%(+L�9357E6(Q!�@NIG93_z>Y!1#'5H@3R

B1C�9346(0E?E%(wCD(0E6(0@3A+(040q�(+46#'!�:3k75H4%&35H@3R�!�#'E%!�@34%_3!�E%(+@3A+I�#%&Y!1#?5H4lk�!�A{b�57@)R�57@ 2 u6(+@�#%40v ��5H@Y!�k7k=IFq

!1@�I|E%(0;GB�#%(PB�:Mu6(0Aw#'4857@Jx�!�:NIMk7B�@];<!pI|:z(P;G57R�E'!1#%(0>�q)!�48k7BF@3RG!�4�#%&3(+IJ!1E%( � � � � ����� � � 

� � v

g�&)(04%([!�E%(T57;G_3E6B�e�(0;G(0@N#'4aB�eF(+E�#'&)([!�k=#'(+E%@Y!1#%(846IM46#%(0;G4^>3(+4%A0E657:z(0><57@d\^&Y!�_)#%(0E8EWqW5H@3A0kH93>35H@3R
2 u6(0@N#'4+v

� � � ��� � �~@%z3����@EA {^} �����=@%�e;T9 �2�~z :<;?��{n�

��&)57k7( 2 u6(+@�#%4V4%93_)_hBFE�#'4S#/*�B�CDBFE%;G4�B�Cz;G57RFE%!1#'5HBF@�q�#'&3!1#VB�Cz57>)k7(^B�:Mu6(0Aw#'4�!�@3>�>)(0k�!pI�(0>G;<5HRFE'!$s

#%57BF@yqW#'&)(0E%(K!1E%(�k75H;<5=#{!1#%57BF@)40v 2 u6(+@�#%48BF@3kHI<4%9)_3_hB�E6#'4�#%&3(K:Y!�4657AQA0!�4%(KB�C�!�kHk7B�*857@3R};<5HRFE'!$#'57B�@

:NI~#%&3(�9346(0EV*8&3BPA0E%(0!1#'(+>�#'&3(8BF:Mu6(+A+#0vVx�!�:NIMk7BF@G!�kHk7B�*84�CDBFES#%&357E6>�_Y!�E�#'57(+4 � 46(0E6e�(0E640qMBFEVB�#'&)(0E

9)4%(0E64�
�#'BdE6(0L�93(+46#�;G57RFE%!1#'5HBF@�vag�&3574�5748(046_h(+A057!�k7k=I?57;G_hBFE�#{!�@N#85H@"!�kHk7B�*857@)RG46(0E�eF(0Ets/5H@35H#%5�!1#%(0>

;G57R�E'!1#%57BF@K#'BKBMA0A09)EV57@3>3(+_h(+@3>3(+@�#%kHI�B�Ch!�@NI~9346(0E0q�46&3BF93kH>j#%&3(�4%(+E6e�(0E�@3BKk7BF@)RF(0ES:z(�!pe1!�57k7!�:3kH(

CDB�E�934%(G:NIix�!�:NIMk7BF@yv 2 @3B�#%&3(0E 2 u6(+@N#'4Kk75H;<5=#{!1#%57BF@?*�!14P#%&3(jE%(0L�935HE%(+;<(+@�#K#%&Y!1#�#'&)(G9)4%(0E � 4

E6(+CD(+E%(0@)A0(�#'B|#%&3(05HEQE%(+;<B�#%(~BF:Mu6(+A+#K:z(~93_z>Y!1#%(0> CDBFk7kHB�*857@3R<;<5HRFE'!1#%57BF@yv � 2 4�>)(0;GBF@346#%E'!1#%(0>

5H@ UW(0Aw#'5HBF@TI)vFEWqax�!�:NIMk7BF@�9346(04G! _3E%Bp�MI�B�:Mu6(0Aw#pq�*8&357A{&�_z(0E%;G5H#%4�#'&)(l4'!�;G(|BF:Mu6(+A+#�#%Br:z(
9)4%(0>]:NIl_3E%B�RFE'!�;G;G(0E%4�!�A0E6BF4%4T;<5HRFE'!$#'57B�@340v

g�&3(^@3(+*�CDBFE6; B1C ;<5HRFE'!1#%57BF@K5H;<_3kH(0;G(0@N#'(+>}5H@�x�!�:NIMk7B�@~57@NeFB�kHeF(+4�#'&)(�!�:35Hk75=#/IQ#'BQ;G57R�E'!1#%(

!1@�BF:Mu6(0Aw#G!1#j!�@NIo#'57;G(�qVE6(0RN!1E%>3kH(04%4�B�C8#'&3(lBF:�u6(0A+# � 4jA+93E%E6(0@N#j46#'!1#'(1vog�&35H4�574~5H;<_zBFE�#{!�@N#pq

:z(0A0!�9346(�BF:�u6(0A+#�;G57RFE%!1#'5HBF@[*857kHkFB�C #%(0@PBWA+A093E�!1#�#'&)(�E6(0L�93(04�#SB�CM#'&)(^x�!1:�IMkHBF@}46(0E�eF(0E+qF:z(0Ap!1934%(
� � ����#/$������ � ��,�� ���1 "#%�����!��#/��$7#/$�� � �+$���* �;��4"���
��� ��&%&/����#%$�� * =>$5��� ����� �����	� 	
�
� 
��
� 
 	���� ����� 
������ � ���

� ��	�� � � ������A � �
�� 7�!#/$ �
���������! #(* � ����,��+4 ���7)
� 4
�!����#%��*�� ���"����� �+���+$�,3����#%��� �"$�� � ��� � ������$�,�� ������)
��$
�+4
05= ���
� ��� ����� 
 � � )
$�,3��#/��$ A

H �



#%&3([E6(0;GB�#'(T&3BF4�#�;<!pI<:z([E6(0L�935HE%(0><CDBFE�9)4%(Q:NIG5H#%4�B�*8@3(+E0q3BFEa:z(0Ap!1934%([#%&3([&)BF46#^&Y!�4^4657;G_3kHI

:z(0A+BF;G(<B�eF(+E%kHBN!�>3(+>�v]g�&)574�@)(+* CDBFE6; B�C8;<5HRFE'!$#'57B�@i!�>3>34P#'B3q�:39)#~>)BW(+4�@3B�#}E%(+_3k�!1A0(j#'&3(

CDB�E%;G4[4%9)_3_hB�E6#'(+> 57@ 2 u6(0@N#%40vK,/>3k7(}BF:Mu6(+A+#'4[A0BF@N#'5H@�93(�#'Bd:h(~;G57R�E'!1#%(0>"5H;<;G(0>)5�!1#%(0kHI�q3*8&357kH(

B�:Mu6(0Aw#'4�(w�W(+A09)#%57@3R�;G(+#%&3BW>)4^;<!�IG@3B�* :z([;G57RFE%!1#'(+>d57;G;G(0>357!1#'(+kHIFqNB�E�*^!�5H#�93@N#'5Hky!1C #%(0Ea#'&3(

;G(+#%&3BM>�574�A0B�;<_3kH(+#%(�v�OQ(0k�!pI�(0>~;G57RFE%!1#'5HBF@KA0BF@N#%57@�93(04�#'BQ:z(^4693_3_zBFE6#%(0>~5H@~x�!1:�IMkHBF@~:z(0Ap!1934%(

5=#�&Y!�48( � A+57(+@3A+IJ!�>We�!1@�#'!�RF(+4T#%&Y!1#8Ap!1@]@3B1#8:h(KB�eF(+E%A0B�;<(K:NI?57;G;<(+>35�!$#'([;G57R�E'!1#%57BF@�v

OQ(+k�!pIF(+>];G57RFE%!1#'5HBF@l!�@)>]5H;<;G(0>357!1#'(�;<5HRFE'!$#'57B�@d*85H#%&]A{&3(+A{b�_hBF5H@N#'57@)Rd!�@)>]E6BFk7kH:Y!�A{b|!1E%(

4693_3_zBFE6#%(0>~:z(0A0!�9346(�nF!pe1!�>3BM(04�@3B�#�_3E%B�eM57>3(�CDBFE�#'&3(�!�:35Hk75=#/I[#'B�4'!peF(^!�@3>~E6(04�#'BFE6(a#%&3(^4�#{!1#%(�B�C

!1@d(w�W(+A09)#%57@3RP#'&3E6(p!�>V� (�v R3v=qM#%&3(0E6([5H4a@)B~!�A+A0(0464�#%B}#'&)(�_3E6BFRFE%!�; A0B�93@N#'(0E�BFEa46#{!1A{b)
 vVg�&3(0E6(ws

CDB�E%(�qz5H#T5H4�@3B1#[_zBF4%4657:3kH(P#%Bd4693_3_zBFE6#T#'&3(};<5HRFE'!$#'57B�@lB�C�!�Aw#'5He�(}#%&3E%(0!�>34�*85=#'&3B�9)#[;GBM>35HC IM57@)R

#%&3(l57;G_3kH(0;G(0@N#{!1#%57BF@oB�C8#'&3(|eM5HE6#'93!�k^;<!�A{&35H@3( � 5 v (1vHqV#%&3(l57@N#'(+E%_3E6(+#%(0E�
 � I �;� v 2 4j! E%(04693kH#0q
5H;<;G(0>)5�!1#%(�;<5HRFE'!1#%57BF@lB1C�BF:Mu6(0Aw#'4[*8&)57A{& !�E6(}A+93E%E6(0@N#'k=I"( �W(0A09W#'57@)R|;<(w#'&3BM>34�574T4%93_3_zBFE�#'(0>

#%&3E%B�93RF&~A{&3(+A{b�_hBF5H@N#'57@)R�!�@3>~E6BFk7kH:Y!�A{b q�E%!1#'&)(0E�#%&Y!�@�#%&3E%(0!�>~;G57RFE%!1#'5HBF@�v�OQ(+k�!pIF(+>~;<5HRFE'!$#'57B�@

5H4[5H@3A0kH93>3(0> 5H@ x�!�:NIMk7B�@ :h(+Ap!�9346(j5H#Q>)BW(+4Q@3B�#�E6(0L�935HE%(�#%&3(�B�eF(0E6&3(p!1>rB1C�A{&)(0A{b�_hB�57@N#'5H@3RlBFE

E6BFk7kH:Y!�A{b vV�TB�*^(weF(0E+q�:z(0A0!�9346(|5H#�574�9)@3b�@3B�*8@ ( �)!�A+#%kHIo&3B�* kHBF@3RJ#'&3(|>)(0k�!pIr*857kHka:z(��D5 v (�v=q

9)@�#%57k�#%&3(j;<(w#'&3BM> A0B�;<_3kH(+#%(04�5H#%4�(w�W(0A+9)#'5HBF@	
 q�5=#�574�( �W_h(+A+#'(+>o#%&Y!1#Px�!�:NIMk7B�@�� 4K5H;<;G(0>357!1#'(

;G57R�E'!1#%57BF@GCD(p!1#%93E%(+4T*85Hk7ky:z(�#'&3(K_3E657;<!�E6IGCDBFE6; B�C�;<5HRFE'!$#'57B�@|934%(+>�v

x�!1:�IMkHBF@
5H4�!�:)k7(j#'B !1A0A0B�;<_3kH5746&r#%&3(d5H;<;G(0>357!1#'(�;<5HRFE'!1#%57BF@ B1C�(w�W(0A+9)#'5H@3R BF:�u6(0A+#%4~:NI

#'!�b�57@3RK!1>)e1!�@N#{!�RF(�B1C�nF!pe1![CD(p!$#'93E6(04V#'B3��;<!�57@N#{!157@~!�E6(0A0B�E%>jB�C #'&3(�B�:Mu6(0Aw#'4�46#'!1#'(�:z(+CDBFE6(�(w��s

(+A09)#%57@3R}(p!�A{&l;G(+#%&3BM>d57@Ne�BWA0!1#'5HBF@V�DA{&3(0A{b�_zBF57@N#%57@3R 
 �)5H@�#%(0E6E%93_)#^(w�W(0A+9)#'5HBF@d*8&3(+@l;<5HRFE'!$#'57B�@

! W



5H4}E6(0L�93(+46#'(+> �^;G57R�E'!1#%(j#%&3(dB�:Mu6(0Aw#~57@o5H#%4�_3E6(ws/;G(+#%&3BM>
57@Ne�BWA0!1#'5HBF@o4�#{!1#%( �a!�@3>
E%(ws�(w�W(0A+9)#'(
#%&3(K;<(w#'&3BM>?57@NeFBMAp!$#'57B�@�v

�o(�@3B�* B�9)#'kH57@3(}(p!�A{&iB�C�#'&)(�46#'(+_34K57@NeFB�kHeF(+>i57@ ;G57RFE%!1#'5HBF@]9)4%57@)RlA{&3(0A{b�_zBF57@N#'5H@3RJ!�@3>

E6BFk7kH:Y!�A{bG57@?;GBFE%(�>3(w#{!�5Hk �

D v�\^&3(0A{b�_zBF57@N#'5H@3R � ;<!�b�57@3R ! A0BF_NI�B1CT#%&3(l46#'!1#'(lB1C[!1@�BF:Mu6(0Aw# 
 q�5H4~>3BF@3(l9)4%57@)RrnF!�e1!

4%(0E65�!�kH57.0!1#'5HBF@�v�g�&35748A0E6(p!1#%(04T!�>3(0(+_]A+BF_NI?B�C�#'&3(�BF:�u6(0A+#0q ;<(0!�@357@)Rj!�k7kh;<(+;~:h(+E�e1!�E%5 s

!�:3k7(+4G!�E%(l#'&)(0;G4%(0k=eF(+4<A+BF_357(+>�qaE'!1#%&3(0E�#'&3!�@ u69)46#G#'&3(+57E�E%(wCD(0E6(0@3A+(040v�x�!�:NIMk7BF@�>3BM(04

#'&35H4V:�Ij5H@N#'(0E6A0(+_)#'5H@3RK(p!�A{&<E%(0;GB�#%(T;G(+#%&3BM>G5H@NeFBMAp!1#%57BF@"� !$#V#'&3(84%(+E6e�(0E^4657>3(G
S57@jBFE%>)(0E

#'B|A{&3(+A{b�_hBF5H@N#�#'&3(~B�:Mu6(0Aw#�:h(wCDBFE%(~!�k7kHB�*85H@3R�#'&3(�;<(w#'&3BM>"#'Bd(w�W(0A+9)#'(1v�x�!1:�IMkHBF@ !�kH4%B

46#'B�E%(04P!lE%(wCD(0E6(0@3A+(G#%B?#%&3(�#'&3E6(p!�>i*8&35HA{&r*85Hk7k�:z(�(w�W(+A09)#%57@3RJ#'&3(�;G(+#%&3BW> �D57@iBFE%>)(0E

#'BG57@N#'(+E%E%9)_)#8#'&3(�#'&)E%(p!1>"5HC�@3(+A0(0464'!�E�I)
wv�g�&3(P;<(w#'&3BM>?@Y!�;G(P!�@3>J_Y!�E'!1;<(w#'(0E640q &3B�*�s

(+eF(+E0q
>3Bl@)B�#�@3(+(0> #'Bl:z(~46#%BFE%(+>iBF@ #'&3(�4%(0E�eF(+EP4657>3(1q�:z(0Ap!1934%(j!�@NI";<(w#'&3BM> E%(+46#{!1E6#

5748!�A+A0BF;G_3k75H4%&3(+>l#'&3E6BF93RF&]!�E%(ws�57@NeFBMAp!$#'57B�@lB�C�#%&3(K;<(w#'&3BM>?BF@J#%&3(KA0kH57(0@N#84657>3(1vag�&)574

574�CD93E�#'&3(+ET>)(0;GBF@346#%E'!1#%(0>J57@]UW(+A+#'5HBF@ I)v�!Wv D v

EWvTc�_zBF@ E%(0A+(05=eW5H@3R�!�;<5HRFE'!$#'57B�@ E%(+L�93(04�#r#%&3( x�!�:NIMk7BF@-46(0E�eF(0Er57@N#%(0E%E693_)#%4i#%&3(�A09)E�s

E%(0@N#%kHI ( �)(+A09)#%57@3R?#'&)E%(p!1> �D934%5H@3R ��� ����� � � 
 � � � � � � � � � � 
���� ��� ��� � � � 
wv?g�&35H4P5H@N#'(0Ets

E%93_)#�A0!�9346(04a!�@j(w�WA0(+_)#'5HBF@�qN*8&35HA{&G5H4�#'&)(0@GAp!�93R�&�#�:NIjx^!�:NIWkHBF@�57@N#%(0E%@3!�k7k=IFqF5H@346#%(p!�>�B�C

:h(+57@3RKE%(w#'93E6@3(0><#'B�#'&3(T9346(0E0v�x^!�:NIWkHBF@G574V#'&�934�!�:3kH(�#'BPRN!�57@jA+BF@N#'E%B�kzB1Cy#'&)(TA+93E%E6(0@N#'k=I

(w�W(0A+9)#'5H@3RG#%&3E%(0!�>]!�@3>JAp!�@?#'&3(+@]_)E%BMA0(0(+>J*85=#'&?BF:Mu6(+A+#�;<5HRFE'!$#'57B�@�v

I)v G�@)A0(d( �W(0A09W#'57B�@�B�C�#%&3(<#%&3E%(0!�>
&Y!14�:z(0(0@
&Y!�kH#%(0>�q�#'&3(<BF:Mu6(+A+#~5H4}5H@
!J46#'!1#'5HA<4�#{!1#%(�q

! D



&3B�*^(weF(0E+qM#%&3(0E6(�574S@)BQ*�!pI�#%B�>3(+#%(0E6;<5H@3(^*8&3(+E%(�#'&3(�#'&3E6(p!�>j574�(w�W(0A+9)#'5H@3RKBFE�#'&)(�46#'!1#'(

B�C^#%&3(d4�#{!�A{b v 2 4}!]E6(04%9)kH#pq�*�(d;G57RFE%!1#'(~#%&3(d4�#{!1#%(<B�C^#'&3(GBF:Mu6(+A+#�!14}5=#P*^!�4�!1#K#'&3(

#'57;G(QB�C�#'&)(Pk7!�46#8A{&)(0A{b�_hB�57@N#pv

H3v � B�k7k7B�*85H@3R};G57R�E'!1#%57BF@�qN*�(KE%(ws�(w�W(0A+9)#'(�#%&3(�57@N#'(+E%E693_)#'(+>?;<(w#'&3BM>�vVg�&35H4�574�>3B�@3(Q*85H#%&Ws
BF9)#�934%(+E[57@N#%(0E6e�(0@N#'5HBF@�qhBF@]#%&3(�A+k757(+@N#[4657>3(1vTg�&)(�46#%(0_34[57@NeFBFk=eF(+> 57@]E%(ws�57@NeFB�bM5H@3Rj#'&3(

;<(w#'&3BM>�q)*85=#'&3BF9W#8934%(+ET5H@N#'(0E�eF(+@�#%57BF@]!�E6(P>)(0;GBF@346#%E'!1#%(0>J57@]UW(+A+#'5HBF@ I)v�!Wv D v

g�&3(P57464%93(+4857@NeFBFk=eF(+>]5H@J>)(04%5HRF@35H@3R�;<5HRFE'!$#'57B�@d934657@3RjA{&3(+A{bM_zBF5H@�#[!�@3>JE%B�k7k7:3!�A{bd!1E%(K>3574ts

A+934%46(0> 5H@lRFE%(0!1#'(+E8>3(+#'!�57k�5H@l#'&3(�CDBFkHk7B�*857@3R�4%93:346(0Aw#'57B�@340v

� � � � � � >-@1� � ��{~�o�»;?�o�&�

x^!�:NIWkHBF@i!�kHk7B�*84�CDBFE[A{&3(0A{b�_zBF57@N#'5H@3R?_3E%5HBFE�#%B|#'&3(�4�#{!�E�#�B�C�!�@NI ;G(+#%&3BM> 57@NeFBMAp!1#%57BF@yvPg�&)574

5H4�>3BF@3(KBF@?#'&)(P46(0E�eF(0E�4%5H>3(�q !�@)>?#%&3(P4%(0E65�!�kH57.+(0>lA0B�_�I?B1C�#%&3(KA{&3(0A{b�_zBF57@N#'(+> E%(+;<B1#'(�BF:Mu6(+A+#

5H4}b1(0_)#}*85H#%&357@i#'&3(G4'!1;<(GBF:Mu6(+A+# � � � 
�� � � � 
}!�4P#%&3(|!1A+#'93!�k�E%(0;GB�#%(<BF:�u6(0A+#0v?,/@
BFE6>3(0EK#'B

A+E%(0!1#'(j!|>3(+(0_rA0BF_NI B1Ca#%&3(�BF:Mu6(+A+#0q�nF!�e1!l4%(+E%57!�k75H.p!1#%57BF@J574Q9)4%(0>yv~g�&3(jBF:Mu6(+A+#K574[4%(0E65�!�kH57.+(0>

�DA0BF_)57(0>4
T57@N#%Bl!d:NI�#'(�!�E6E'!pIFq�!�@3> 4�#'BFE6(0> CDBFE�k�!1#%(0ET934%(1q�5HC�@3(+A0(+4%4'!1E6IFvKg�&3(�46#{!1@3>Y!�E6>rnF!�e1!

#%(0A{&3@)57L�93(dB1C�934657@3R ��� ��
������ 5H4K57@3(��y(+A+#'5=eF(G:h(+Ap!�9)4%(<#%&3( ��� ��
���� � ;G(+#%&3BW>rBF@3k=I A0E6(p!1#%(04

!i4%&3!�k7kHB�* A0B�_�I�v�,�#<BF@3kHI�A0BF_35H(04jE%(wCD(0E6(0@3A+(04d*85=#'&35H@�!1@�BF:�u6(0A+#0q�@3B�#j#%&3("!1A+#'93!�k8BF:Mu6(0Aw#'4

_zBF5H@�#%(0> #%Bl:�I]#'&3B�4%(�E%(wCD(0E6(0@3A+(040v�UW(0E65�!�kH57.p!$#'57B�@]5H4Q934%(+>i:�I x�!�:NIMk7BF@ #%BlA0E%(0!1#'(j!|A+BF_NI B�C

#%&3(P(0@N#'5HE%(�B�:Mu6(0Aw#[RFE%!�_3&�v 2 #�#'&3(P4'!1;<(K#'5H;<(P!�48#'&3(}BF:Mu6(+A+#�574TA{&3(0A{b�_zBF57@N#'(+>�q�!GE%(wCD(0E%(+@3A0(

#%B�#'&3(�#'&)E%(p!1>"(w�W(+A09)#%57@3Rj#'&3(KE6(0;GB�#'(�;G(+#%&3BW>?5H@�e�BWA0!1#'5HBF@?574�4�#'BFE6(0>�vag�&357485H@)CDBFE%;<!1#%57BF@<574

! E



eM5=#{!�k�CDBFEQ4�#'BF_3_)57@3Rl;G(+#%&3BW>"(w�W(0A+9)#'5HBF@ *8&3(0@r;<5HRFE'!$#'57B�@]5H4[E%(+L�93(04�#'(0>yq�!�4�*857k7k�:z(~4%(+(0@r57@

#%&3(�CDBFk7kHB�*857@3R~4693:346(0A+#%57BF@)40v

\^BF@N#%E%BFk
B�eF(+E�*8&3(+#%&3(0ETA{&3(0A{b�_zBF57@N#%57@3RGBWA+A093E640qYkH57(04^57@l#'&3(�&3!�@3>34TB�C�#'&3(K9346(0E8_3E6BFRFE'!1;

*8&)57A{&?&Y!�48E%(+;<B1#'(0k=IdA+E%(0!1#'(+>J#%&3(�BF:Mu6(+A+#�!�@3>l*85746&3(04�#%BGA0!�k7kh5H#%4�;<(w#'&3BM>340vVg�&)(P9)4%(0E8;<!pI

A{&)BWBF46(]#%B�(0@Y!1:3k7( � � � 
 � � ��
 � � ��� 
 � � � 
 � � � 
���� � 
 � � � � � � � � � � 
]BFEG>3574%!�:3kH( � � � 
 � � ��
 � �

� ��� 
 � � � 
 � � � 
���� � 
�� � � � � � ����� � � 
iA{&)(0A{b�_hB�57@N#'5H@3R�CDBFE?(0!�A{& BF:�u6(0A+#0qP!1#]!�@NI�#'57;G(�v GQE
#%&3(+IG;<!pI~*85746&<#'BPB�eF(+E%E%5H>3(�#%&3(TA093E6E%(0@N#^4%(+#6#'5H@3R}_)E%57B�E�#%B}5H@3>35=eW5H>39Y!�k);<(w#'&3BM><5H@NeFBMAp!1#%57BF@34+v

2 k7kHB�*85H@3R}#%&3(�9346(0E�#'&)574P�Y( �W57:35Hk75H#/I<!�kHk7B�*84�CDB�E^#'&3(�B�:Mu6(0Aw#�#'B�:z(�A{&3(0A{b�_zBF57@N#'(+>]B�@3kHId!1#�b1(+I

;G(+#%&3BM>r5H@NeFBMAp!1#%57BF@34+q
BFEQCDBFE�A{&3(+A{b�_hBF5H@N#'57@)RJ#%BJ:z(j!peFBF5H>3(0>i*8&3(+@oA+BF@34%(+A09)#%5He�(dE%(0!�>Ws�BF@3kHI

;G(+#%&3BM>34�!�E%(�:z(05H@3RK(w�W(0A+9)#'(+>�vaUW5H@3A0(�#'&)(�B�e�(0E6&3(p!�><57@NeFB�kHeF(+><5H@�A0E6(p!1#%57@3RP!�>393_3kH57A0!1#'(�A+BF_NI

B1CYk�!�E6RF(�BF:Mu6(+A+#'4�Ap!�@~:z(^4657RF@)5 �YA0!�@N#pq$934%(+ESA0BF@N#%E%BFkMB�eF(0E�A{&3(0A{b�_zBF57@N#%57@3RQ5H4�eM5=#{!�kN#'B[x�!�:NIMk7BF@ � 4

( � A057(+@3A+I�v �Y93E6#%&3(0E6;<BFE6(�q3#%&3(}B�e�(0E%&)(p!�> B1CVA{&3(0A{b�_zBF57@N#%57@3R<5748BF@3k=Il@3(0(+>3(0> � !�@3>�u69346#%5 �Y(+>	


CDB�EPkHBF@3R1s�E%93@)@357@3R�u6BF:)40v �YBFE�#%&3(046(dAp!14%(04+qSA{&3(+A{bM_zBF5H@�#%57@3R]BWA+A093E64}E6(0k7!1#'5=eF(0k=I 57@WCDE%(0L�93(+@N#'kHI�q

!1@3>�4%93:)46#{!1@�#%5�!�k[E%BFkHk�:Y!1A{bM4?A0!�@�:h( 5H@3A09)E%E%(+>�*85H#'&)BF9)#l4657RF@35 �YAp!1@�#%kHI 57;G_Y!�Aw#'5H@3R
B�eF(+E'!�kHk

( �W(0A09W#'57B�@f#'5H;<(1v x^(+@3A{&3;<!�E%b�4]>3(0;GBF@34�#'E'!$#'57@)R�#%&3(rB�e�(0E6&3(p!�>-5H@3A09)E%E%(+> !�4J! E%(04693kH#JB�C

A{&)(0A{b�_hB�57@N#'5H@3Rd!1E%(K_3E%(+4%(+@�#%(0>"!�@3>J>35746A093464%(0>]57@]\^&Y!�_W#'(0E � v

2 >3>35H#%57BF@3!�k�9)4%(0E�A+BF@N#'E6BFk^5H4~_3E%B�eM57>)(0>�:NI�!�kHk7B�*857@3R?#'&)(l934%(+E~#'B A0E6(p!1#%(?!"A{&3(+A{bM_zBF5H@�#

!$#�!1@�Ii#%57;G(�v 2 4}*�(0kHk q�x�!�:NIMk7BF@o_3E%B�eM57>)(04~!1@
57@N#%(0E6C !1A0(jCDBFE�#'&3(G934%(+E}#%B"E%(+L�93(04�#�!]A+BF_NI

B1CV#'&3(~A{&)(0A{b�_hB�57@N#'(+>oBF:�u6(0A+#0vKg�&3574[CD(0!1#'9)E%(~5H4[_3E6B�eM5H>3(0>r!�4�!<;<(+A{&Y!�@35H4%; CDBFE[4693_3_zBFE6#%57@3R

_z(0E64%5H46#'(+@N#^E6(0;GB�#'(8BF:Mu6(+A+#%4�!�@3>jC !�93k=#V#'BFkH(0E%!�@3A0(1qM*8&)57A{&<!�E%(T_3E%B�u6(0A+#%4aCDB�E�CD9W#'93E6(T*�BFE%b~*85=#'&

! I



x^!�:NIWkHBF@�v

x�!1:�IMkHBF@�� 4[A{&3(+A{bM_zBF5H@�#%57@3Rd_3E%BMA0(+>393E%(+4�A0BF@N#'!�57@]4%BF;G(}kH57;G5H#'!1#'5HBF@340v�g�&3(046(~k75H;<5=#{!1#%57BF@)40q

;G57@)BFE�!�4�*�(0k7k�!�484%(0E657BF9)40q !�E6(P@)B�* >35746A093464%(+>�v

x^(+Ap!�9)4%(}*�(KE%(+kHIlBF@?#'&)(PB�:Mu6(0Aw#[46(0E%57!�k75H.p!1#%57BF@<_3E%5H;<5=#'5=eF(04^_3E%B�eM57>3(+>]5H@]nF!�e1!)q3#%&3(0E6(�!1E%(

46BF;G(Qk75H;<5=#{!1#%57BF@34�BF@|#%&3(Q#/IM_h(KB�C�BF:�u6(0A+#%4�*8&357A{&?;<!�Id:h(�A{&)(0A{b�_hB�57@N#'(+>"!�@)>��1BFE�;G57RFE%!1#'(+>

:NIGx�!1:�IMkHBF@�v 2 @�IjB�:Mu6(0Aw#�*8&35HA{&d5H4a@)B�#a4%(0E65�!�kH57.0!�:3k7(�C !�k7kH4V57@N#'B�#'&)574�Ap!1#%(0RFB�E6IFqW!�@3>G;<!�I~@3B�#

:z(~;G57RFE%!1#'(+> :NI x�!1:�IMkHBF@�vKg�&3574[57@3A+k793>3(+4QA0B�E%(GnF!pe1! 2 ZV,TCD(0!1#'9)E%(04�4693A{&r!�4Q#'&)E%(p!1>34K!�@3>

#%&3( 2 :34�#'E%!�A+#8��57@)>3B�* g�BWBFkHb�5H#�� 2 ��g 
 v �o(�CD(0(+k�#'&35H4TkH57;G5H#'!1#'5HBF@j5748E%(0!�4%BF@3!�:3k7(�4657@3A+(�#'&3(

46(0E65�!�kH57.p!$#'57B�@ � !�@3><;<5HRFE'!$#'57B�@	
�B�C�#%&3E%(0!�>34�574�57;G_hB�4%4%5H:3k7(�5H@<#%&3(�A+93E%E6(0@N#TnFO� �q�!�@3>G*^([Ap!�@

�3@3>]kH5H#6#'k7(�E%(0!�4%BF@?#'B�*^!�@N#�#%Bj;<5HRFE'!1#%(�!�@NIl_Y!1E6#8B�C�#'&3( 2 ��g�v

2 _zB�#'(+@N#'5�!1k7kHIK;GBFE6(^4%(+E%5HBF934S_3E6BF:3kH(0; !�E%5H4%(04V5H@�x�!�:NIMk7B�@j!�@3>�B�#%&3(0EV4�IW4�#'(+;<4S*8&35HA{&j57;�s

_)k7(0;G(0@N#TA{&3(+A{bM_zBF5H@�#%57@3R<CDBFE8>3574�#'E%5H:39)#%(0>]!�@3>"_3!�E'!�kHk7(+k
!�_3_3kH57A0!1#'5HBF@340v�g�&35H4�_)E%BF:3kH(0; !�E65746(04

*8&)(0@?!}E6(0;GB�#'(TBF:Mu6(+A+# � 5H@NeFBFb1(04�!P;<(w#'&3BM>�q � qMB�C
B�:Mu6(0Aw# ��*8&357A{&d;<BM>35 �3(04V#'&Y!$#�BF:Mu6(+A+# � 4

4�#{!1#%(�vV,�C�BF:Mu6(+A+# � 574^A{&3(0A{b�_zBF57@N#'(+>�q3#'&)(0@l5H#^57@NeFB�b�(04�;G(+#%&3BM> � B1C�B�:Mu6(0Aw# �d!1@3>l5H#^574^k7!1#'(+E

;G57R�E'!1#%(0>J!�@3>]E%(04�#{!�E�#'(+> BF@ !j>35 �y(+E%(0@N#�4%(+E6eF(+E0q � � 4�( �W(0A09W#'57B�@"*857kHk
:h(PE%BFkHk7(+>J:3!�A{bl#'Bj#'&3(

A{&)(0A{b�_hB�57@N#�!�@)>]A+BF@N#'57@�93(+>]CDE6BF; #'&3!1#T_hBF5H@N#pv�g�&�934[;G(+#%&3BW> � B�C�BF:Mu6(+A+#��|*857kHk�:h(KA0!�k7kH(0>

#/*85HA0( �DE'!1#%&3(0E�#'&Y!1@�BF@3A0(G
wvSg�&)574�_zB�#%(0@N#'57!�k7k=IKAp!�9346(04V46(0E%5HBF934S_)E%BF:3kH(0;G4�5=C ;<(w#'&3BM> � !�k=#'(0E6(0>

B�:Mu6(0Aw# � v�g�&3574P574KA0!�k7kH(0> #'&3(GA{&3(+A{bM_zBF5H@�#%57@3R]A0BF@)4%574�#'(+@3A+Ir_3E6BF:3k7(+;m!�@3>r574}!?*�(0kHk�bM@)B�*8@

_)E%BF:3kH(0; � I D qVH ! � v GQ@3(T57@N#%E'!�Aw#{!�:3kH(T!�_3_3E6BN!�A{&<#%B}(+@34%9)E%57@)R�A{&3(+A{bM_zBF5H@�#�A0BF@346574�#'(0@)A+Ij*^B�93k7>
:z(�#'B[A{&)(0A{b�_hB�57@N#V!�kHkNBF:Mu6(+A+#'4�#'&Y!1#�BF:Mu6(+A+# � A0BF93kH>}_zBF464%57:)kHIK57@N#%(0E'!1A+#�*85H#'&P(p!1A{&�#'5H;<(�BF:Mu6(+A+#

! H



� 574�A{&3(+A{b�_hBF5H@N#'(0>yvjc�@)CDBFE�#'93@3!1#'(+kHIFq
5=#�574�@)B�#K_hB�4%4%5H:3k7(}#'Blb�(+(0_r#'E'!1A{b B�C�!�@3>iA{&3(+A{bM_zBF5H@�#

!1k7kY4%9)A{&lBF:Mu6(0Aw#'4�:h(+Ap!�9346([46BF;<(TBF:Mu6(+A+#%4�;d!pIj@3B1#�:z([b�@3B�*8@|:NIGBFEaA0BF@N#%E%BFkHk7(0>G:NI<x�!�:NIMk7BF@

�D(�v R3v=q3k7BMAp!�kzBF:Mu6(+A+#%40qYBF:Mu6(+A+#%48#%&Y!1#8!1E%(QA+BF;<;�93@357A0!1#'(+>d*85H#%&l934%5H@3R�46#'!�@3>Y!1E%>]nF!pe�! �� ],�BFE

9)4%57@)R<!j4%BMA{b�(w# 
 v�g�&�934+qhx^!�:NIWkHBF@J>3BW(+48@3B�#84%B�kHeF(�#%&35748_3E6BF:3k7(+;]qW:39)#T(w�W5H46#'48*85H#%&l#'&3(Kk75H;js

5=#{!1#%57BF@|#%&Y!1#�BF:Mu6(+A+#'4T*8&357A{&"!�E%(K#'Bj#{!1b�(~!1>)e1!�@N#{!�RF(PB�C�A{&3(0A{b�_zBF57@N#'5H@3R|!1@3>"E6BFk7kH:Y!�A{b|;~9)46#

:z(PBF:Mu6(0Aw#'4T*8&357A{&]>3B<@)B�#Q!1kH#'(+E0qY>35HE%(+A+#'k=IlBFE857@)>357E6(0A+#%kHI�q3(w�M#'(+E%@Y!1kZ�D@3BF@Ws�;<(+;~:h(+E�e�!1E%5�!1:3k7(G


B�:Mu6(0Aw#'40vGZVE%B�RFE'!�;G;G(0E%4[;~9346#P:z(j!p*�!�E6(<B1C�#%&3574�kH57;G5H#{!$#'57B�@]!1@3>o_)E%BFRFE%!�; >)(+CD(0@)4%5He�(0k=I #'B

!pe�BF57>?5H#0v

2 �Y@Y!�kW>3574%!�>)e1!�@N#{!�R�(^B�CYA{&)(0A{b�_hB�57@N#'5H@3R�k75H(04�57@�#%&3(^4657RF@35 �YAp!1@�#�;<(+;<B�E6IK934%!�RF(^E6(0L�935HE%(0>

5H@
BFE6>3(0EP#'B A+E%(0!1#'(d!"A0BF_NIoB�C8!"E6(0;GB�#'(<BF:Mu6(+A+#pvJ��5H#%&
A{&3(+A{bM_zBF5H@�#%57@3R (+@Y!�:3kH(0>�q�BF:Mu6(0Aw#'4

(��y(+A+#%5HeF(+kHI #'!�b�(G93_o#/*85HA0(G!�4P;~93A{&o;<(+;<BFE�IFvj��&357kH(~#'&3(+E%(G574K@3BJBF:NeM57BF934�*^!pIr#%B"!pe�BF57>

#%&3574+q35H#85H48!�@J!�>3>35=#'5HBF@Y!�khA0BF@34657>3(+E'!1#%57BF@?5H@J>)(0A05H>357@)R~*8&3(0@J#'BG!�A+#%5He1!1#%(�A{&3(0A{b�_zBF57@N#'5H@3R3v

� � � ��� 9 � �^z :<; �o�&� : � >-@1� � ��{n�o�n;?@������8�=@1�e;

GQ@3A+(}( �W(0A09W#'57B�@ &Y!�4T:h(+(0@]&Y!�kH#%(0>J:NI]5H@N#'(0E6E%93_W#'57@)Rj#%&3(P(w�W(0A+9)#'5H@3Rd#'&)E%(p!1>�qY#'&3(P;<5HRFE'!$#'57B�@
5H4�E6(p!�>WIJ#%BdBMA0A+93E0v 2 #[#%&3574T46#%(0_�qh!d>3(+A05H4%57B�@]5H4�;<!�>3(K*8&3(+#%&3(0E�#'Bd;G57R�E'!1#%(Q#'&3(}4%(0E65�!�kH57.+(0>

A+BF_NIJB�C�#%&3(}B�:Mu6(0Aw#QBFE8#'&3(PBFE657RF5H@Y!�kyB�:Mu6(0Aw#pvTx�!�:NIMk7BF@JA{&3(+A{bM4Q#%B<46(0(}5HCV!GA0BF_NIl*^!�4[;<!�>3(1v

,�C�46B3qh#%&3(�A+BF_NI"5H4[;G57RFE%!1#'(+>�v G[#'&3(+E6*85746(�#'&)(�BFE657RF5H@Y!�k
BF:Mu6(+A+#�5H4�;G57R�E'!1#%(0>�v8g�&35H4[;G(+#'&)BW>
*�BFE6bM4�!�A0A+93E'!1#%(0k=I<:z(0A0!�9346([#'&3([A0BF_35H(0><BF:Mu6(0Aw#�574a>3(+k7(+#%(0>|CDBFkHk7B�*857@)RK#%&3([A+BF;G_3k7(w#'57B�@<B�Cy#'&3(

;G(+#%&3BM>G5H@NeFBMAp!1#%57BF@�v�g�&�9340qW@3B}A+BF_NI�*857kHk3(w�W574�#a(w�WA0(+_)#^*8&3(+@dBF@)(T&3!�4�:z(0(+@<E6(0L�93(+46#'(+>?!�@3>

!�;G(+#%&3BW>?5H4�A093E6E%(0@N#%kHI?(w�W(+A09)#%57@3R3v

! !



x�!1:�IMkHBF@�574j!�kH4%B Ap!1E%(+CD9)k^#'Bi;G57@35H;<5H.0(j#'&3(l5H@)CDBFE%;<!1#%57BF@r#'&Y!1#jR�(+#'4~#%E'!�@)46CD(0E6E%(+>�93_zBF@

;G57R�E'!1#%57BF@�v
UW57@3A+(V#'&3(�� � � 
�� � � � 
�B�:Mu6(0Aw#�:z(05H@3R8;<5HRFE'!$#'(0>�A+BF@N#{!�5H@34�57@)CDB�E%;<!1#'5HBF@Q57;G_zBFE6#'!�@N#

B�@3kHI~#%B�#'&3(TA093E6E%(+@�#^x�!�:NIMk7B�@<46(0E6e�(0E+qW#'&)574�57@)CDB�E%;<!1#'5HBF@~E%(+k7(we�!1@�#aBF@)kHI�#%B�!K4%5H@3RFkH(8x�!�:NIMk7BF@

46(0E�eF(0E[574T>3(0A+k�!�E6(0> � � � 
 ��� � 
�� � 46B<#%&Y!1#�5H#T*857k7ky@3B�#Q:z(K#'E'!1@346CD(+E%E%(+>�v8g�&3574�&3(0kH_34�x�!�:NIMk7BF@

;G57@)57;G57.0(TBF:Mu6(+A+#T#'E%!�@346CD(+E�#'57;G(04�!�48;~93A{&]!�48_hBF464%5H:3k7(1v

2 @3B�#'&)(0EVA{&Y!�kHk7(+@3RF(�5H;<;G(0>357!1#'(+kHI�_)E%57B�E�#'B�;G57R�E'!1#%57BF@}574�#%B�:h(8!1:3k7(^#%B�&Y!�k=#V!�@NI�#%&3E%(0!�>34

( �W(0A09W#'57@)R[!�E%(+;<B1#'(V;G(+#'&)BW>KB�CM#'&3(�BF:�u6(0A+#�!1#
#%&3(V#'5H;<(S5H;<;G(0>)5�!1#%(�;G57RFE%!1#'5HBF@Q5H4
E%(0L�93(+46#%(0>�v

UM57@3A+(|!�kHkV;<(w#'&3BM>
5H@�e�BWA0!1#'5HBF@34}!�E%(<57@N#'(+E%A+(0_)#%(0> � !14�>3(+4%A0E657:z(0>�5H@�UW(+A+#%57BF@ IWv !Wv D 
 qSx�!�:NINs
kHBF@
9)4%(04~#%&3574}BF_3_zBFE6#%93@35=#/Ir#%B 46#%BFE%(d! E%(+CD(+E%(+@3A0(|#%B"#'&3(<#'&3E6(p!�>�( �W(0A09W#'57@)Ri#%&3(d;G(+#%&3BM>�v

cT_hB�@rE6(0A+(05HeM5H@3RJ!�@ 57;G;<(+>35�!$#'(�;G57R�E'!1#%57BF@]E%(0L�93(+46#0q�x�!1:�IMkHBF@ *857k7k�57@N#%(0E%E693_)#�#%&3(j(w�W(0A+9)#6s

5H@3R #'&)E%(p!1>�q�A0!�934657@3Rr5H#~#%B #'&3E6B�* !�@ � 
 ��� ��� �	� ��� � 	 � � � � � � ��
 v�g�&3574�( �WA0(0_W#'57B�@�5H4�@3B�#

E6(+#%93E%@3(+>]#%BG#%&3(K934%(+E0q :39)#TE'!$#'&3(+ET5H48Ap!�93R�&�#T5H@�#%(0E6@Y!�k7k=I|!14[!�@?5H@3>357A0!1#'5HBF@|#'&3!1#8#'&3(KBF:Mu6(+A+#

5H4�:h(+57@3Rj;G57RFE%!1#'(+>�v

� � � � � � @1}�@1z @��-�E@�� �}��:<; �o�&�

UM57@3A+(GB�:Mu6(0Aw#'4�;<!pI :z(<;G57RFE%!1#'(+>i:�Irx^!�:NIWkHBF@r4%(0E�eF(+E%40q�BFEKB�#'&3(+EP#%&357E6>i_Y!�E6#%57(+40q�x�!�:NIMk7BF@

5H;<_)k7(0;G(0@N#%4V!P46A{&3(0;G(8#'BP(0@34693E%(8#'&Y!$#�E6(+CD(+E%(0@)A0(04�&3(0kH>j:�I�#%&3(T934%(+E � #'&3E6BF93RF& � � 
 � � ��
 � 
��

B�:Mu6(0Aw#'4�
�46#%57kHkhCD93@3Aw#'5HBF@J!1C #'(+E�;<5HRFE'!1#%57BF@d&Y!�48:h(+(0@JA0BF;G_3kH(+#'(+>�v

2 4l57@ 2 u6(+@N#'40qT(p!1A{& x�!1:�IMkHBF@�4%(+E6eF(+E?b�(0(+_34l#'E%!�A{b�B�C}!�kHk�B�:Mu6(0Aw#'4l#'&Y!$#?!�E%("E%(04657>35H@3R
��� ��� 
����
� � � �
� 
�����= � ����4 #%$;4�#/,+�:���+* ����&(4
* �����!�'*��
��)
&(4 $
���'02� *�����#(�!&/#��+�+4 � �!$;4 ��#%&/&-0;� $>)
&%&-)
�2��$

4��+*�����#/��&%#��+�!��#/��$ A

! �



9)_hBF@J#'&Y!$#[46(0E6e�(0E+vT,/@ !�>3>35=#'57B�@�q3BF:Mu6(+A+#%4�*8&35HA{& &Y!peF(}:h(+(0@ ;G57RFE%!1#'(+>?46#'5Hk7k
E6(0;<!�57@JBF@?#'&3(

46(0E�eF(0EK*8&35Hk7(�E%(+;<B1#'(�E%(wCD(0E6(0@3A+(04}#%Bl#'&3(+; E%(0;<!�5H@�v 2 C #%(0EK;G57RFE%!1#'5HBF@�qh#%&3(046(jBF:Mu6(0Aw#'4PBF@3k=I

A+BF@N#{!�5H@ !dE6(+CD(0E6(0@3A+(�#'B<#'&3(~@)(+* &3BF4�#QB�CV#%&3(�BF:�u6(0A+#[#'&Y!1#[&Y!�4Q:z(0(+@ ;<5HRFE'!$#'(0>yv 2 k7k�B�#'&)(0E

5H@N#'(0E6@Y!�k�E%(+CD(+E%(+@3A0(+4K!�E%(~A{&3!�@3RF(+>i#%Bl@�93k7k vQg�&3(~E6(+CD(0E6(0@3A+(�#'Bd#%&3(�@3(+* &3B�46#KB�CV#%&3(~BF:Mu6(+A+#

5H48;d!�5H@N#{!�5H@3(0>?4%BG#'&Y!$#[;G57RFE%!1#'5HBF@lAp!1@":z(}5H;<_3kH(0;G(0@N#'(+>]5H@"!�*^!�I?#%&Y!1#�574�#'E%!�@34%_3!�E%(+@�#�#'B

!1@�I�B�:Mu6(0Aw#<#%&Y!1#j&Y!�4<!iE%(+CD(+E%(+@3A0(?#'Bo!rE6(0;GB�#'(lB�:Mu6(0Aw#<#%&Y!1#G&Y!�4G:h(+(0@ ;<5HRFE'!$#'(0>yv g�&)574

5H4Q57@ A+BF@N#'E%!�46#K#'BlB1#'&3(+EK!�_3_3E6BN!�A{&3(+4F�D(�v R3v=q� ]BFk7(�� H W
� 
�*8&3(+E%(�#'&)(�934%(+EP_)E%BFRFE%!�; E%(0A+(05=eF(04

!1@�(w�WA+(0_)#%57BF@�!�@3>�;�9346#<93_z>Y!1#'(]!�@NI E%(wCD(0E%(+@3A0(+4d#'Bi#'&)(]E6(0;GB�#'(JBF:Mu6(+A+#G#'&Y!1#<&Y!�4G:z(0(0@

;G57R�E'!1#%(0>�v

��5HRF93E6( I)v � 4%&3B�*84�#'&3(V4�#'(0_)4�#'!�b�(+@}:NIKx^!�:NIWkHBF@Q#'B893_z>Y!1#%(VBF:Mu6(+A+#�E%(wCD(0E%(+@3A0(+4�!1@3>�(0@34693E%(
#%E'!�@)4%_Y!�E6(0@3AwI?!1C #%(0E�!�@?BF:�u6(0A+#8&3!�4�:h(+(0@J;<5HRFE'!$#'(0>G#/*857A+(Q*85H#'&)BF9)#�#'&)(�A0k75H(0@N# � 4�b�@3B�*8k7(+>3RF(

�D(�v R3v=q�:NI"#'&)(~4%(+E6eF(+EKBFE�!�@3B1#'&3(+EQBF:Mu6(+A+# 
 vKg�&3(046(G4�#'(+_34P!�E%(�CDB�k7k7B�*�(0>"#%B|E%(+46#'!�E6#P!�@ 5H@N#'(0Ets

E693_)#%(0>jE%(+;<B�#%(�;G(+#'&)BW>~5H@NeFBMAp!1#%57BF@�qF!�4�*�(0k7k3!�4�CDBFE�#%&3( �YE646#�E6(0;GB�#'(�;G(+#%&3BM>�57@NeFBFb1(0>G!1C #%(0E

!�#'&)57E%>?_Y!1E6#/I?;G57RFE%!1#'5HBF@�v�,/@J#'&35H4 �YRF93E6(�q � D 
�#%&3( � � 
 � � ��
 � 
�� 934%(+4�5=#'48E%(+;<B�#%(�E%(wCD(0E%(+@3A0(
#%B � 
�� � BF@ ��B�46# � #%BJE6(0;GB�#'(+kHI"57@NeFBFb1(G!?;G(+#%&3BM>rB1C � 
�� � #'&Y!$#}_)E%(+eM5HBF934%k=I E6(04%5H>3(0>rBF@

�TBF46# � v � 
�� � &3!�>o:z(0(+@o_)E%(+eM5HBF934%k=I ;G57RFE%!1#'(+> #/*857A0(1q �YE%4�#}#%B"�TBF46# 
 !1@3>r#%&3(0@i#'B"��B�46#

� q�*8&3(+E%(<5H#K@3B�* E6(04%5H>3(04+v��6E 
�UW57@)A0(j#'&3(jE%(wCD(0E6(0@3A+(d574KBF9W#'>Y!1#%(0>�q�#'&)(<x^!�:NIWkHBF@r4%(0E�eF(+E�BF@
�TBF46# �<#'&3E6B�*84T! � � � � � 	�� � � � � � ��
 qz*8&357A{&?E%(w#'93E6@34�#'B�#'&)(PB�E%57R�57@Y!1#%57@3R}&3BF4�#T!j@)(+* E6(+CD(+E�s

(+@3A0(�#%B~*8&Y!1#85H#�:h(+k757(weF(+4�#'B�:z(Q#'&3(�@3(w* BF:�u6(0A+#8kHBWA0!1#'5HBF@ ����BF4�# 
 
wv �0IA
^g�&3( � � 
 � � ��
 � 
��
9)_h>Y!$#'(04�5=#'4}57@N#'(+E%@Y!�k�E%(+;<B�#%(dE6(+CD(0E6(0@3A+(J!�@3>�E%( s/5H@�e�BFb�(+4~#'&3(lE6(0;GB�#'(<;<(w#'&3BM>�qV934657@3R]#'&3(

! �



@)(+* E%(wCD(0E6(0@3A+(�#'Bj#'&3(}BF:Mu6(+A+#QB�@V��B�46# 
 !�4�#%&3(P#'!�E%R�(+#pv��)H 
 2 RN!157@�qY#'&)(}E6(+CD(0E6(0@3A+(~574TBF9)#�s
>3!1#'(+>�q)!1@3>|!K@3(+*�E6(+CD(+E%(0@)A0(Q5H4aE6(+#%93E%@3(+>�qW#%&3574V#%57;G(�#'B}#%&3(TBF:Mu6(0Aw#�BF@6��B�46# � v/��5H@Y!�k7k=IFq$#'&3(

A+BFE%E6(0Aw#~E%(wCD(0E6(0@3A+(|&Y!�4}:h(+(0@�CDBF93@)>�v �X! 
Kg�&3( � � 
 � � ��
 � 
 � 93_z>Y!1#'(+4~5H#%4}5H@N#'(0E6@Y!�k�E%(+;<B1#'(

E6(+CD(+E%(0@)A0(�q�!�@)> E%(ws�57@NeFB�b�(04�#%&3(~E%(+;<B1#'(~;G(+#%&3BW> B1C � 
�� � 934657@3R|#%&3(~@3(w* E6(+CD(0E6(0@3A+(~*8&357A{&

A+BFE%E6(0Aw#'kHIj_zBF5H@�#%4V#'BK#'&3(T@3(+*�kHBWA0!1#'5HBF@�qA�TBF46# � vMx�!�:NIMk7BF@G>3BM(04�!�k7kYB�Ch#'&35H4�57@N#'(+E%@Y!�kHkHI~!�@3>d5=#

5H4V#'&3(+E%(+CDB�E%(8A0BF;G_3kH(+#'(+kHI}#'E'!1@34%_Y!1E%(0@N#a#'BK#'&3(T9346(0E0q�*8&3BF46(�A+BF@N#{!�Aw#�*85=#'&j#'&3(8E6(0;GB�#'(8BF:Mu6(+A+#

5H4�(0@N#%57E%(+kHIG#'&3E6BF93RF&|#%&3( � � 
 � � ��
 � 
�� �D5 v (�v=q)E%(wCD(0E6(0@3A+(048#'B�E%(+;<B1#'(QBF:�u6(0A+#%4�#'&Y!$#�&Y!peF(K:z(0(0@

;G57R�E'!1#%(0>lA0B�@�#%57@�93(�#'B�*�BFE%b/
 v

Obj1
(migrated)

Obj1
(migrated)

Host B

Server
Babylon

Host D

Obj1
Server
Babylon

Host C

Server
Babylon

Host A

BabylonObj

(5) RMI
(1) RMI

(2) new
reference

(3) RMI

(4) new
reference

��5HRF93E%( IWv � � �8(0;GB�#%(P ](+#%&3BW>J,/@NeFBMAp!1#%57BF@ 2 C #%(0E�g�&35HE%>]Z�!�E�#/IJ ]5HRFE'!1#%57BF@

cT_h>Y!$#'57@)RJE6(0;GB�#'(�E6(+CD(+E%(0@)A0(04}57@ #'&)574�C !�4%&)57BF@i574K!lCDBFE6; B�C^k�!�.wI 93_z>Y!1#%57@3R3q
4657@3A+(�#'&3(

E6(+CD(+E%(0@)A0(04d!�E%(?@3B1#<9)_h>Y!$#'(0>�93@N#'5Hk^#'&3(wI !�E%(?9346(0>�v 2 @ (p!�RF(+Ej93_h>3!1#'(J!�_3_)E%BN!�A{& *^B�93k7>

5H@NeFBFk=eF(Q93_z>Y!1#%57@3R�!�k7kzE%(wCD(0E6(0@3A+(04�#'B~!~E%(0;GB�#%([BF:Mu6(+A+#�5H;<;G(0>)5�!1#%(0kHI~93_hB�@|;<5HRFE'!$#'57B�@�v�g�&)574

5H4�@)B�#�!�E6(p!�46BF@Y!�:)k7([A{&)BF57A+(�CDBFE^x�!�:NIMk7BF@dCDB�Ea#/*�B�E%(0!�4%BF@)40v ��5HE%46#0qW5=#�*�BF93kH>|E%(+L�9357E6([E%(+;<B1#'(

B�:Mu6(0Aw#'4�#%B[b�(+(0_�#'E%!�A{bKB�Cz!�kHkNBF:Mu6(0Aw#'4SA+BF@N#{!�5H@357@)R[E%(wCD(0E6(0@3A+(04S#'BT#'&3(+;<46(0k=eF(04 �D#'&)(^E%(+;<B1#'(aBF:Ws

! L



u6(+A+#%4�
wv�g�&35H4�*�BF93kH>l:h(�>35 � A09)kH#^#%B~;<!�57@N#{!157@�q�57@|!�>3>35=#'57B�@G#%B~Ap!�9)4%57@)R�A+IMA0kH(04^*8&35HA{&l;<5HRF&N#

>)(0RFE%!�>3(<#%&3(d(��y(+A+#%5HeF(+@3(0464�B�C�#%&3(dRN!1E%:Y!�R�(dA0B�k7k7(+A+#%57BF@i46IM4�#'(0;Jv UM(0A0B�@3>�qS(0!�RF(0E}93_z>Y!1#'5H@3R

;<!pI|93_z>Y!1#%(KE%(+CD(+E%(+@3A0(+4�#'&3!1#T!�E%(K@3BjkHBF@3RF(+E�:h(+57@3Rj9346(0>�qY#'&�934�*^!�46#%57@3RG(��hBFE�#pv

� ��� �"�*�*! $'!5	6�����r�"&(2 �*! $,��23$')*&'��� �1�,�,)��-�

� �	� ��� �l@%yt� �~� {~}?� :������o{~� � y � @�� {';?@ 9 @w;?>-{T� B©���~{¯�E:<; ��{~�

g�&)574J4%(0Aw#'5HBF@f5H4?_3E%B�eM57>3(+>f#%B�>3(+;<BF@)46#'E%!1#'( #%&3( �3B�*mB1C�!�E%(0;GB�#%(r;G(+#%&3BM>f5H@�e�BWA0!1#'5HBF@

E6(0L�93(+46#�#'&)E%BF93R�& x�!�:NIMk7BF@yv���57R�93E%( I)vJLd_3E%B�eM57>)(04�!�@"B�e�(0E�eW5H(+* B�CV#'&)(~_Y!1#%&"#{!�b1(0@ BF@)A0(�!

;G(+#%&3BM>J5H@NeFBMAp!1#%57BF@lE6(0L�93(04�#Q5H4�4%93:3;G5H#6#'(+>?#%&3E%B�93RF&J! � � 
 � � ��
 � � � � ��� Ap!�kHk v

g�&3(�>35�!1RFE'!�;-:z(0R�57@34�*85H#%&�!T934%(+ES;d!1bM5H@3RT!�;G(+#%&3BW>}Ap!�kHkN#'&3E6BF93RF&P#'&3( � � 
 � � ��
 � � � � � �

5H@N#'(0E�C !�A0(1v 2 4a_3E6(+eM57BF9)4%kHI~>3(046A0E%5H:h(+>d5H@|UW(+A+#%57BF@(I)v D v D qF#'&35H4a;G(+#%&3BM><5H4a_3!�4%46(0><#/*�B�;<!�@3>3!$s

#%BFE6I _Y!�E%!�;<(w#'(+E%4���v g�&3(046(�E6(0_3E6(04%(+@N#o#%&3(�BF:Mu6(+A+#rE%(wCD(0E%(+@3A0(1qG!�@3>-#'&3(�;G(+#%&3BW>-@3!�;<(1v

2 4<#%&3(]B�:Mu6(0Aw#|E%(wCD(0E6(0@3A+( �D#%&3( � � 
 � � ��
 � 
�� 
d5H4jBF@3kHI !r_3E%Bp�MIFq�#%&3( �YE%4�#|46#%(0_�#'!�b�(+@�:NI

� � 
 � � ��
 � � � � ��� 574[#%B?!�A0A+(0464P#%&3(�E%(0!�k � � 
 � � � � E%(wCD(0E6(0@3A+(�v~g�&35H4�E%(wCD(0E%(+@3A0(j5H4[#'&3(+@o9)4%(0>

#%B
;<!�b�(]!�nF!pe1! �� ],�A0!�k7k�� � � 
�� � � � � � � � ��� 
wqT#'Br#'&3(]E%(0;GB�#%(JB�:Mu6(0Aw#pv ,�CQ#'&3(J;G(+#'&)BW>

( �W(0A09W#'(0484693A0A+(04%4�CD93k7k=IFq � � 
 � � ��
 � � � � ��� *85Hk7k 4%5H;<_3k=IjE%(w#'93E6@|#'&3(�E%(04693kH#0v ��B�*�(+eF(+E0qY5=C
4%BF;G(

B1#'&3(+EP(weF(+@�#�BWA+A093E64 �D(�v R3v=q�;G57RFE%!1#'5HBF@�qh;<(w#'&3BM>oE6(+#%93E%@34}!�@r(w�WA0(+_)#'5HBF@�q�;<(w#'&3BM>i>3BM(04P@3B�#

( �W5746#�
wq3#%&3(0@�� � 
 � � ��
 � � � � � � ;~934�#T&Y!�@3>3kH(K!�@J(w�WA0(+_)#'5HBF@�v
� � 4
4�#%��#/��$���& ���
��#/��$���& ���!���! "�3������*-�!��� $��!� * ������$ A

! �



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

(Main Program)
Babylon.rmi(obj,method)

(Start)

return result
}

RObject.rmi(method) {

if (object was migrated)
throw MovedException (new reference)

try {

finally {

}

result = Function call
}

Originating Host
Babylon Class

Remote Host
RObject class

}

Moved Exception:

(object was migrated)

re-throw exception.

re-throw exception.
convert to a RemoteMethodException

Update BabylonObj reference

InvocationTargetException:

MethodNotFoundException:

Interrupted Exception:

try {

}

}
return (Robj.rmi(method))

1: RObject Robj = obj.getRef();

goto 1: Checkpoint (if requested)

delete Checkpointed copy (if neccessary)

catch (Exception) {

goto 1:

Babylon.rmi(BabylonObj, method) {
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