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I�J�KLNMOLQP�RTSVULDW'LNXHY[Z\LD]^W�_`W'] KLNM�LDW
acbed>f LD]�g�hji

S�XHi4i d`b ]�h4L b LDk J L b k J L�l(m[nHoHo>oBRTp�kD] d`q4b L\PNoHo>r(RTs>tQi4X9uHLDW

v#w&xDyNz|{j}9yH~���d l[W���W�]�LNl[kD_(k b ��]'L b ��X(X9h d i[]�LDh� d`b ] J L�MQXHl4X9uHLNMOLNlH] d ��i4L b W���W�]'LNlH] b LNi[����kNX9]�LDh
d`q�f LDkD]�W^��l#XOh4��W'] b � q Y[]�LDh�W'_`W�]'LNM�h4L���l[L�] J L(h4LDu b LDL d ��k d l[kNY b'b LNl[kD_�X���� d9� LDh�XHM d l[u d i>�
L b X�]�� d l[W�X9kDkDLDW�W���l[u d`q[f LDkD]�WN���[LD�HL b X���l d ]�� d l[W d �$k d l[W���W�]�LNl[kD_#X b L��`l d9� l�� bed M�] J L�����]�L b X|�
]�Y b LH�`XHM d l[u(] J LNM�X b L�kNXHY[W�X��4k d l[W���W�]�LNl[kD_H�[kNXHY[W�X��4W�L b ��X9�����NX q ������]e_H�jXHl[h�W�L b ��X9�����NX q ������]�_H����l
] J ��W�i4XHi L b � � L�i bed i d W�L¡X�uHLNl[L b X������D��l[u�X���u d`b ��] J M¢� d`b k d l[kNY b�b LNl[kD_£k d lH] bed �$��l!X�] b X>l[We�
X9kD]'� d l¤W�_[W�]�LNM¥] J X9](LDZ J � q ��]'W\X#kD��LNXHl¦W�LNi4X b X�]�� d l q LD] � LDLNlBi d ����kD_§X>l[h¨M�LDk J XHl[��W�M#�#g
k d l[W'��W']�LNl[kD_#k b ��]�L b � d lVW�LD��LDkD]�LDh£��W©MQXHl[�ª�;LDW�]�LDh�X9W�X�W�LD] d � b Y[��LDW�� d`b MO��l[u�] J L�i d ����kD_H� I�J L
M�LDk J XHl[��W�M#� J[d9� LD�>L b � b LNMQX9��l[W�Y4l[k J XHl[uHLDh b LDu`X b h4��LDW�W d ��] J L!kNY b�b LNl>]���_«Y[W�LDh+i d ����kD_H�
I�J L!M�LDk J XHl[��W�M¬��MQi[��LNM�LNl>]�W#kNXHY[W�X9����_k d l[W���W�]'LNlH]\MOLDW�W�X9uHLVh4LD�����HL b _«X>l[h®Y[W�LDWQ] d ��LNl[W
XHl[h£¯�Y d[b Y4M�W d ��] d �9LNl[W�] d LNl>� d`b kDL¡X9kDkDLDW�W d i L b X9]�� d l d`b h4L b ��l[u#X9kDk d`b h4��l[uV] d ] J L�W�i4LDkD�ª�
�jLDh£k d l[W���W�]�LNl[kD_#k b ��]�L b � d l��°�[��l[kDLQXQi d ����kD_#��W���M�i[��LNMOLNlH]�LDh¤X9W�X�W�LD] d � b Y[��LDWN�jW � ��]�k J ��l[u
d l>��] J L��;±j_�� bed M d l[L�k d l[W���W�]�LNl[kD_�k b ��]�L b � d l�] d XHl d ] J L b&d l[L�kNXHl�LNX9W�����_ q L�h d l[L �©J LNl[LD�HL b
k J XHl[uHLDW���l�X9kDkDLDW�W(i4X9]�]'L b l[W d`b k d W�]�²HX|�6X9����X q ������]e_ b LD¯�Y[� b LNMOLNlH]�W�W�Y[uHu>LDW�]©XQM d h4�ª�jkNX9]�� d l��
g(lVLDZ�X>MQi[��L d ��XHlVXHi4i[����kNX9]�� d l#LDZ4i[� d ��]���l[u\] J L�X9h4�9XHl>]�X9uHLDW d �FW � ��]�k J ��l[u\X>M d l[u��9X b � d Y[W
k d l[W'��W']�LNl[kD_�k b ��]�L b ��XOk d l[kD��Y[h4LDW(] J L�i4XHi4L b �
³µ´`¶$·e¸�¹�z9º&xH~¼» ��W�] b � q Y[]'LDh¨�[_`W']�LNM�WN� » ��W�] b � q Y[]'LDh IFb XHl[W�X9kD]�� d l[W|� I&b XHl[W�X9kD]'� d l4X9� ��d l>�
W���W�]'LNl[kD_H� � XHY[W�X9� ��d l[W���W�]�LNl[kD_H� � XHY[W�X9�&�[L b ��X9�����NX q ������]e_H�$�[L b ��X9�����NX q ������]e_H� I½d �9LNl>� q X9W'LDh�g��¾�
u d[b ��] J M�WN�j¿(Y d[b Y4M	�[k J LNM�LDWN�
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�´�x������´+~\» LNi4Y[��W���XµW4UL b ��X�����W�X q ������]4UL f Y[W'¯�Y�� KXV��Xµk d`J UL b LNl[kDL�kNXHY[W�X9��LH�Fi[��Y[W���LNY b W�k b ��] KL b LDW
h4L�k d`J UL b LNl[kDL�W d l>]�LNl>�`��W�X9u>LNX q ��LDW�i d Y b ��LDW©h d l4l ULDLDW�u�UL b ULDLDW�hjXHl[W���LDW©W�_[W�] KLNM�LDW b ULNi4X b ]���WN�
� L¦k J[d ��Z h��¾Y4l+k b ��] KL b L�i4X b ]���kNY[����L b!b LD� KLD�>L KX¦��XB� d ��W#h4L!��X l4X9]�Y b L!h4LDW#h d l4l ULDLDW#LD]\h4L
���¾XHi4i[����kNX9]�� d l£¯4Y[�F��LDW©M�XHl[��i4Y[��LH�

� LD]°X b ]���kD��L(i bed i d W�L(Y4l[L�X>i4i bed k J L(M d hjY[��X9� b L(i d Y b MOLD]�] b L�LNl d LNY[� b L�] d Y[]�L©Y4l[L^��X|�
M�������L©h4L�k b ��] KL b LDW&h4Lck d`J UL b LNl[kDLH� � X(i b LNM�� KL b L°i4X b ]'��L�h�UL���l[��]cY4lLNl[W�LNM q ��L�h4L�M¨ULDkNXHl[��W�MOLDW
u�ULNlcUL b X>Y[Z KX©i4X b ]�� b h4LDW�¯4Y[LD��Wci4LNY[�HLNl>]&� X�kD����LNM�LNl>]��LD] b L���MQi[��XHl>]4ULDW$h4LDWFk b ��] KL b LDW�i4X b ]���kNY[����L b WN�
� LDW�MBULDkNX>l[��W�M�LDW(W d l>]�� d l[h°ULDW(W�Y b h4LDW f LD] d l[W(LD](h4LDW��HLDkD]�LNY b W�h4LQ�HL b W�� d l�� � XVW�LDk d l[h4L
i4X b ]���L\M d l>] b L�k d MQM�LNl>]�Y4l!k b ��] KL b L�h4L¡k d[J UL b LNl[kDL\i4X b ]���kNY[����L b i LNY[]��LD] b L�h4L���l[�ci4X b Y4l
LNl[W�LNM q ��LQh4L bDKLDuH��LDW©h4L�W�_4l[k J4b d l[��W�X9]�� d l�� � � ��l>]�L b i b ULD]�X9]�� d lµh4L�kDLDW bDKLDuH��LDW�i4X b ��LDW�MBULDkNX|�
l[��W�M�LDWVi b ULDk�ULDh4LNlH]�W d �Fb L\X9� d`b WOY4l[L�MO��W'L\LNl d LNY[� b L�i4X b ]���kNY[��� KL b L#hjYBk b ��] KL b LQk d l[kDL b l ULH�
! l¤X|�6XHl>]�X9u>L�h4L����¾XHi4i bed k J LVi bed i d W�ULDL b ULDW���h4L�hjXHl[W(��X�i d W�W�� q ������]�ULQh4L�k J XHl[u>L b W�]�X9]���¯4Y[L��
M�LNl>] d Y!h4_4l4XHM���¯4Y[LNM�LNlH]���LVk b ��] KL b LQh4LVk d`J UL b LNl[kDLH� � � ��lH]4UL b ULD](h4L\]�LD����LDW\M d h4�ª�jkNX9]�� d l[W
hjYµk b ��] KL b L(h4L(k d[J UL b LNl[kDL(LDW�]^������Y[W�] b UL KXO�"�ªX9��h4L�h��¾Y4lVLDZ[LNMQi[��LQi4L b ]���l[LNl>]$# i d W���]�� d l4l[LNMOLNlH]
LD]�k d lH] b d ��L�h��¾Y4lV�cUL J ��kNY[��L�LNl#i b ULDW�LNl[kDL(h�� d`q W�]�X9kD��LDW&% �
' ¹,yNxD·�})( �´ ~ �[_`W�] KLNM�LDW�h4��W�] b � q Y ULDW|� IFb X>l[W�X9kD]�� d l[W(h4��W�] b � q Y ULDWN� ��d`J UL b LNl[kDL�h4LDW(] b XHl[W�X9k��
]�� d l[W|� ��d`J UL b LNl[kDLckNXHY[W�X���LH�[�cUL b ��X9����W�X q ������]4UL�kNXHY[W�X9��LH�`� UL b ��X�����W�X q ������]4ULH�Hg���u d`b ��] J M�LDW KX f LD] d l[WN�
¿(Y d`b Y4M�W
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�ìl®X!W J X b LDh d`q[f LDkD]\M d h4LD�;��X!k d l[W���W�]�LNl[kD_k b ��]'L b � d lh4L���l[LDW �©J ��k J ��W\] J L#�9X9��Y[L!] J X9]
M�Y[W�] q L b LD]�Y b l[LDhV] d X�i b d kDLDW�W �©J LNl���] b LNX�h4W°XHl d[q[f LDkD]|�`XHl[h\X�i bed ] d k d �4��MQi[��LNM�LNl>]���l[u
X!k d l[W���W�]�LNl[kD_k b ��]�L b � d l h4LDW�k b � q LDW J[d9� i bed kDLDW�W�LDW\M�Y[W�] q L�W�_4l[k J4b d l[���DLDh®��l d`b h4L b ] d
LNl[W�Y b L�] J X9]^] J LD_ b LNX9h#k d`b'b LDkD]��6X���Y[LDW�#Â�Â� LH���4W�X9]'��W �Â_V] J L(k d l[W���W�]'LNl[kD_�k b ��]�L b � d l % �°�[L b ��X9���ª�
�NX q ������]e_OX>l[h�] ��d ��i J X9W�L���� d kó�>��l[uj�HMQX9��l[��_�W�]�Y[h4��LDhQXHl[h�Y[W�LDh���l�] J L hjX9]�X q X9W'L��jLD��h$�HX b L ] J L
q LDW�]Q�`l d9� l£LDZ4XHMQi[��LDW d �©XVk d l[W���W�]�LNl[kD_¤k b ��]'L b � d l¨X>l[h¤��]�W¡X9W'W d kD��X9]'LDh¨��MQi[��LNM�LNl>]�X9]�� d l
i bed ] d k d �Â�

IFb X�h4��]'� d l4X9�©k d l[W���W�]�LNl[kD_+k b ��]�L b ��X #;l4XHMOLD��_ �������	���-�����21 PNs43�� !#,$ �����&5�*6#�87#�%&9�����:1 s-3e��XHl[h
&9�%
.,��� ;�*6#�87#�%&9�����<1>= 3"% b LD¯4Y[� b L�] J X9]QX9����i b d kDLDW�W'LDW J X|�HL\] J L#W�XHM�LVW�LD¯4Y[LNlH]���X9�^�`��L �	d ��] J L
k d M�i4Y[]�X9]�� d l�� I�J ��WQ�[��L � ��W�� d`b MQX9����_¨h4L���l[LDh®X9WQX£] d ]�X9� d`b h4L b�d l d i4L b X9]�� d l[WQ��W�W�Y[LDh
q _�i bed kDLDW�W�LDW©XHl[h�X>l#LDZ[LDkNY[]�� d l#��W�k d`b�b LDkD]��ª�°XHl>_ b LNX�h d � X>l d`q[f LDkD]�uHLD]�W�] J L���X�W�]��6X���Y[L
i b LD�[� d Y[W���_ �©b ��]']�LNl£��l>] d ] J ��W d`q[f LDkD]�#1] J L ��d`b h4W<?���X9W�]A@�XHl[hB?�i b LD�[� d Y[W���_8@ b L��ÂL b ] d ] J L
] d ]�X9� d`b h4L b^d � d i4L b X�]�� d l[W©h4L���l[LDh q _#] J L�k d MQM d lV�[��L � %D� I�J LDW�L�k b ��]�L b ��X J XN�>L(��X b uHLD��_
q LDLNl¤W�]�Y[h4��LDh$�<C�Y[]N�½�¾��] J LD_�X b L\l4X9]�Y b X��cXHl[h¤LNX9W�_£] d Y[W�LH�&] J LD� b ��MQi[��LNM�LNl>]�X9]'� d l[WOX b L
q X9W'LDh d l!W�] bed l[uVW�_�l[k J4bed l[���NX9]'� d l!k d l[W�] b X9��lH]�W(] J X9](W�LD�HL b LD��_!����M���]¡L�DVkD��LNl[kD_ d �°h4��W�] b �¾�
q Y[]�LDh�X>i4i[����kNX9]'� d l[W�X9W�W d[d lVX9W�] J LDW�L�XHi4i[����kNX9]�� d l[W�X b L�k d MQi d W�LDh d ��MQX>lH_\i b d kDLDW�W'LDW d[b
k d �HL b XO��X b uHL(uHL d u b XHi J ��k�X b LNX4�

��lB] J LV� b W']\i4X b ] d �©] J ��W#i4XHi L b � � LVuH���HL�XHlB��l>] bed hjY[kD]�� d l] d!� LNXH�9L b k d l[W'��W']�LNl[kD_
k b ��]�L b ��X �$l4XHM�LD��_#kNXHY[W�X9�½k d l[W���W�]�LNl[kD_!XHl[h�kNXHY[W�X9�$W�L b ��X9�����NX q ������]e_H�$��l �©J ��k J ] J L ����E�!+��&5�%���
 �,$&9�����%��
 q LD] � LDLNl b LNX9hBXHl[h �©b ��]�L d i L b X9]�� d l[W d l!W J X b LDh d`q[f LDkD]�W�i[��X|_`W�X#kDLNl>] b X9� b d ��LH�
�ìlV] J L�W�LDk d l[h�i4X b ]N�`X�� b XHM�L ��d`b ���M�i[��LNMOLNlH]���l[uV�6X b � d Y[W°k d l[W���W�]�LNl[kD��LDWN�4��l[kD��Y[h4��l[u � LNXH�
k d l[W'��W']�LNl[kD_Qk b ��]�L b ��X4�[��W°i b LDW�LNlH]'LDh$�GF¤LNXH��k d l[W���W�]'LNl[kD_¡k b ��]'L b ��X b LD�HLNX9�4] d�q L©W�Y�DVkD��LNl>]�] d
MQX�]�k J hjX9]�X�k d l[W���W�]�LNl[kD_ b LD¯4Y[� b LNM�LNlH]'W d �°XQkD��X9W'W d �°XHi4i[����kNX9]�� d l[WN� I^J LD� b ��MQi[��LNM�LNl>]�X|�
]�� d l[W b LDW�Y[��]���l�u b LNX9]'L b XN�9X9����X q ������]e_ d ��hjX9]�X�XHl[h q LD]�]�L b i L b � d[b MQXHl[kDLH�GH d`b LDZ4XHMQi[��LH�[��l�X
k d ����X q d`b X9]����HL�LDh4��]���l[u#XHi4i[����kNX�]�� d l��$X9W�_4l[k J4b d l d Y[W���_#��lH]'L b X9kD]���l[u#Y[W�L b W©MQX|_ � XHlH]�] d X9k��
kDLDW�W(X�W J X b LDh#h d kNY4MOLNlH]�] J X9]���W©k d MQi d W'LDh d � M�XHlH_Vk J XHi[]�L b WN�GI X9k J Y[W'L b k d`b'b LDW�i d l[h4W
] d X¤i bed kDLDW�WV] J X9]QLDZ[LDkNY[]�LDW d l[L d`b M d[b L#] b XHl[W�X9kD]�� d l[WN�+g�¯4Y[L b _] b X>l[W�X9kD]�� d l b LNX�h4W
k J XHi[]�L b W d ����l>]�L b LDW�]�] d ] J L\Y[W'L b � � XHY[W�X9� k d l[W���W�]�LNl[kD_Bu`Y4X b X>lH]�LDLDW�] J X9]�] J L�Y[W'L b�� �����
X9� � X|_`W(u>LD]�XVW�LD] d �ck J XHi[]'L b W(] J X9]���l[kD��Y[h4L�X�����kNX>Y[W�X9����_ i b LDkDLDh4��l[u!Y4i4hjX9]'LDWN�¡� ](��W¡i d We�
W�� q ��L(] J X9] k d l[kNY b�b LNl>]c] b XHl[W�X9kD]'� d l[Wc��l[��]���X9]�LDh q _Qh4� � L b LNlH]�Y[W�L b W�Y4i4hjX9]'L�XHl[h�h4L���l[L�l[L �
�HL b W�� d l[W d �$W d M�L�k J XHi[]�L b WN�&g k d l[W���W�]�LNl[kD_Vk b ��]�L b � d l�] J X9] ��W � LNXH��L b ] J XHlOW�L b ��X9�����NX q ������]�_
XHl[hBW�] b d l[uHL b ] J XHl kNXHY[W�X9� k d l[W���W�]�LNl[kD_¤kNX>l q LVh4L���l[LDh¨] d h4LNX9� � ��] J W�Y[k J k d l[kNY b�b LNl>]
Y4i hjX9]�LDW$J^kNXHY[W�X9�$W'L b ��X9�����NX q ������]e_¤LNl[W�Y b LDW©] J X9]�XVY[W�L b�J X9W(XQkNXHY[W�X9����_£k d l[W���W�]�LNl>](�[��L � d �
X9����k J XHi[]�L b W(XHl[h!X9����Y[W�L b W©uHLD]�] J L�W�XHM�LK?���X9W�]L@V�HL b W�� d l d �cLNX9k J k J XHi[]'L b X9]^] J L�LNl[h d �
XHl£LDh4��]���l[u�W'LDW�W�� d l���M¤XHl>_ d ] J L b XHi4i[����kNX9]�� d l[W� b d M	] J L¡h d MQX9��l d �°k d M�i4Y[]�L b W�Y4i4i d`b �
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]�LDh#k d[d i L b X9]����HL ��d`b � J XN�>L©hjX9]�X�k d l[W���W�]�LNl[kD_ b LD¯4Y[� b LNM�LNl>]�W�] J X9]�X b L�l4X9]�Y b X9����_�M�LD] q _
kNXHY[W�X9����]e_ q X9W'LDh�k d l[W���W�]'LNl[kD_#k b ��]�L b ��X4�

g l d �HLD�jX�W�i4LDkD] d � d Y b���d`b ���W°] J X9] � L�k d l[W���h4L b XHlQX q W'] b X9kD]�� d l���LD�HLD�$X9] �©J ��k J\b LNX9h
XHl[h �©b ��]'L d i L b X9]�� d l[W�X b L LNl[kNXHi[W�Y[��X9]�LDhQ��l[W���h4L�] b XHl[W�X9kD]'� d l[WN� I�J Y[WN� b X9] J L b ] J XHl�X�W'��l[u>��L
d i L b X9]�� d l d lVX(W���l[uH��L d`q�f LDkD]N�[] J L^k d l[W���W�]�LNl[kD_Vk b ��]�L b ��X�M�Y[W�]�X9h4h b LDW�W ] b XHl[W�X�kD]�� d l[W�] J X9]
MQX|_�MQX>l[��i4Y[��X9]'L©MQXHl>_ d`q[f LDkD]�WN� I���d l[L � k d l[W'��W']�LNl[kD_�k b ��]�L b ��X �HkNXHY[W�X��`k d l[W'��W']�LNl[kD_QXHl[h
kNXHY[W�X9�`W'L b ��X9�����NX q ������]e_H�4X b L���l>] bed hjY[kDLDhQ��l�] J Lck d l>]�LDZ[] d �jW�_[W�]�LNMOWFk d M�i d W�LDh d �jW�LD¯4Y[LNlH]'��X��
i bed kDLDW�W�LDW�] J X9]�LDZ[LDkNY[]�L�] b XHl[W�X9kD]'� d l[WN�

')��E�!+��&��;��
"!#� !#��,$
��$� ��W°] J L � LNXH�9L b k b ��]'L b � d lQk d l[W���h4L b LDh J���l#X9h4h4��]�� d l�] d ] J L^W�LD¯�Y[LNl>�
]���X9����]e_ d l ] b XHl[W�X9kD]�� d l[WV��W'W�Y[LDh q _ LNX9k J i bed kDLDW�WN����]#k d l[W���h4L b W d l[��_ h4LNi4LNl[h4LNl[kD��LDW d l
] b XHl[W�X9kD]�� d l[W�hjY[LV] d X  �,;�����>�# ��� b LD��X9]�� d l�� I�J ��W b LD��X9]�� d lB��W�h4L���l[LDh��l¤] J L�� d ��� d9� ��l[u
� X|_�J�X�] b X>l[W�X9kD]�� d lµ] J X9] b LNX9h4W�X��6X9��Y[L �©b ��]']�LNl q _�XHl d ] J L b ] b XHl[W�X9kD]'� d l#��W(h4LNi4LNl[h4LNl>]
d l£��]N��� d � � ��] J kNXHY[W�X��Fk d l[W'��W']�LNl[kD_H�$] ��d k d l[kNY b�b LNl>](] b XHl[W�X�kD]�� d l[W(] J X9] �©b ��]�L���lH] d ] J L
W�X>M�L d[q[f LDkD]�kNXHl q L�i L b kDLD���HLDh���l#X�h4� � L b LNlH] d`b h4L b�q _�] ��d i bed kDLDW'W�LDW # � ��] J W�L b ��X9�����NX q �ª�
����]e_H��] J LD_�X b L�i L b kDLD���HLDh!��l£] J L�W�XHM�L d[b h4L b %D� I�J L�W'LDk d l[h!k b ��]�L b � d l#k d l[W���h4L b LDh$� �;��E�!#��&
!#,$ �����&5�*6#�87#�%&9����� ������LDW q LD] � LDLNl kNXHY[W�X9�^k d l[W���W�]�LNl[kD_ XHl[h+W�L b ��X9�����NX q ������]�_ XHl[h+��W�X¦k d l[W���We�
]�LNl[kD_Vk b ��]�L b � d l�W�] b d l[u�LNl d Y[u J ] d W�X�]���We�Â_QX � ��h4L b XHl[uHL d �FXHi4i[����kNX9]�� d l[W #1LH� uj���9��l>�HLNl>] d`b _
k d l>] bed �Â��h4��W�] b � q Y[]�LDh¨h4��kD]�� d l4X b ��LDWN� b LDW�L b �9X9]�� d l£W�_[W�]�LNM�W d`b k d[d i L b X9]����HL ��d`b � %D� � X>Y[W�X9�
W�L b ��X������NX q ������]e_+��W\kNXHY[W�X9��k d l[W���W�]'LNl[kD_®i[��Y[WV] J Lµ� d ��� d9� ��l[u¨k d l[W�] b X9��l>]$J�X9����] b XHl[W�X9kD]'� d l[W
�©b ��]'��l[u��l>] d ] J L£W�XHM�L d`q[f LDkD]\M�Y[W�] q L i L b kDLD���HLDh q _®X����(i bed kDLDW�W�LDWV��l] J L£W�XHM�L£W�L��
¯4Y[LNlH]'��X�� d`b h4L b � I�J ��W(LNl[W�Y b LDW(] J X9]�] J L b L���W�X\Y4l[��¯4Y[LQ��X9W�]��6X9��Y[L d �cLNX�k Jµd`q[f LDkD]�� d`b X9���
i bed kDLDW�W�LDW|��X9]�] J L(LNl[h d ��] J L(k d MQi4Y[]�X�]�� d l��

I�J L\MQX9��l!LNM�i J X9W���W d ��] J ��WQi4XHi4L b � J[d9� LD�>L b ����W�] d i b LDW'LNlH]���M�i[��LNMOLNlH]�X�]�� d l[W�] J X9]
i4Y[]Q] J L\��l>] bed hjY[kDLDh®k d l[W���W�]'LNl[kD_¨k b ��]�L b ��X¦] d£�°d[b �j� ��d lH] b X b _!] d i b LDW�LNl>]���l[u¤h4� � L b LNl>]
i bed ] d k d ��Wµ� d[b LNX9k J k d l[W'��W']�LNl[kD_+k b ��]�L b ��X4� � L¤i bed i d W�L¤X �+ ����	,�G�� ���� 7A��!#,;� XHi4i bed X9k J �
I�J ��W�� b XHM�L ��d`b �µLDZ J � q ��]�W\X£kD��LNXHl¦W�LNi4X b X�]�� d l d � �	,����8��
.�*!+� X>l[h � ��&9�%�$� �&�;� LH����X q X9W'��k
X9��u d[b ��] J M Y[W�LDhQ� d`b ��M�i[��LNMOLNlH]���l[u\X����,k d l[W���W�]�LNl[kD_Vk b ��]�L b ��X�XHl[h\Xk d l[W���W�]�LNl[kD_Vk b ��]�L b � d l>�
W�i LDkD�ª�jk¡W'LD]�Y4iVLNl4X q ����l[u\] J L�X���u d`b ��] J M ] d X9h d i[]�X q L J X|�`� d`b ] J X9]�LNl>� d[b kDLDW©X�i4X b ]���kNY[��X b
k d l[W'��W']�LNl[kD_k b ��]�L b � d l�� I�J L�X9h4�9XHlH]�X9uHLDW d � L b LDh q _§X£� b XHMOL �°d[b �9� q X�W�LDh§X>i4i bed X9k J X�W
h4LNi[��kD]�LDh®X q d �HL\X b L��6X b � d Y[W|��H�� b W']N�&] J4bed Y[u J ] J ��W(� b XHM�L ��d`b �,����] q LDk d M�LDW��HL b _�kD��LNX b �
�©J X�]�h4� � L b LNlH]�k d l[W���W�]�LNl[kD_#k b ��]�L b ��X J X|�HL©��lµk d MQM d l#X>l[h �©J X9]�W�LNi4X b X9]�LDW�] J LNM#� C°X�W�L
k d l[kDLNi[]'WOY4l[W�i4LDkD�ª�jk�] d X>lH_!W���l[uH��L#k d l[W���W�]'LNl[kD_¤k b ��]�L b � d l q Y[]�LDW�W'LNlH]���X9� � d[b ��MQi[��LNM�LNl>�
]���l[u!X b XHl[uHL d �°k b ��]�L b ��X£X b L���h4LNlH]��ª�jLDh®XHl[h¦��l[k d[b i d`b X9]�LDh¤��l>] d ] J LQuHLNl[L b X9�cX9��u d`b ��] J Mµ�
��d l[W���W�]�LNl[kD_Qk b ��]�L b ��X6��W�i4LDkD�ª�jk�i bed i L b ]���LDW�X b L�W���l[uH��LDh d Y[]cXHl[hVi b LDW�LNl>]�LDh\X9W�i d ����kD��LDWN�°�[L��
k d l[h$�½W���l[kDLQXVk d l[W���W�]�LNl[kD_£k b ��]�L b � d l!��W b LNi b LDW'LNlH]�LDh¤X9W�XVi d ����kD_ � ��] J ��l ] J L(� b XHM�L ��d`b �
] J X�]¡��WQl d ] J X b h[��k d h4LDh$����]�kNXHl¦LNX9W�����_ q L�M d h4�ª�jLDh d lBXHlBXHi4i[����kNX9]�� d l>��] d ��X>i4i[����kNX9]'� d l
q X9W'��W|� ��J X>l[uH��l[u�] J L\k d l[W'��W']�LNl[kD_¤h d LDWOl d ] b LD¯�Y[� b L#M d h4�¾�;_[��l[uBX#W���l[uH��L#����l[L d �©k d h4LH�
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I�J Y[WN����]V��W�i d W�W�� q ��L!] d h4_�l4XHMO��kNX�����_+X9��]�L b ] J L�k d l[W���W�]'LNl[kD_®k b ��]�L b � d l kNY b�b LNlH]���_®Y[W�LDh
X9kDk d[b h4��l[u#] d ] J L b LD¯�Y[� b LNMOLNlH]�W d �°XHi4i[����kNX9]�� d l[W|� I�J � b h$��LD�HLNlµhjY b ��l[u#] J L b Y4lH]���M�L d �cX
W���l[uH��L\X>i4i[����kNX9]'� d l��$h4_4l4XHM���k�k J XHl[u>LDW d �c] J L�kNY b�b LNl>]���_�Y[W'LDh�k d l[W���W�]�LNl[kD_�k b ��]'L b � d l£kNXHl
q L\LDZ4i[� d ��]�LDh$�#g(l[h¤� d`b ] J �½] J L�� b XHM�L ��d`b �9� q X9W'LDh X>i4i bed X9k J ��W d i4LNl¦��l¤] J L�W�LNl[W�LV] J X9]
l[L � k d l[W���W�]�LNl[kD_�l d ]�� d l[W�_HLD]�] d\q L(h4L���l[LDh!kNXHlVLNX9W'����_ q L¡X�h4h4LDh$�

I�J L�� b XHM�L ��d`b ��i b LDW�LNl>]�LDhV��l#] J ��W�i4XHi4L b X9W�W�Y4M�LDW�XHlVLNl>�[� b d l4M�LNl>] ��J L b L(k d i[��LDW d �
W J X b LDh d`q[f LDkD]�W�X b L(MQX9��l>]�X9��l[LDh�X9]�LNX9k J l d h4L �©J L b L(] J LD_VX b L(X9kDkDLDW�W�LDh$� I^J ��W^��W�l d ]�XHl
��l>]�LDu b X9��X9W�W�Y4M�i[]�� d l�� I�J L�� b XHMOL �°d[b ��kNXHl�LNX9W�����_ q L�LDZ`]'LNl[h4LDh\] d�J XHl[h4��L d l[��_Vi4X b ]���X9����_
b LNi[����kNX9]�LDh d`q�f LDkD]�W|� q Y[]�� d`b ] J L(W�XH�9L d ��LNX�W�_\i b LDW�LNl>]�X9]'� d l�� � L�X9W�W�Y4M�L^��Y[��� b LNi[����kNX9]�� d l��

I�J ��W�i4XHi L b k d l[W���W�]'W d �&� d Y b MQX9��lVW�LDkD]'� d l[WN�°�[LDkD]'� d l�n�h4LDW�k b � q LDW(] J L(W J X b LDh d`q[f LDkD]
M d h4LD��XHl[h�uH���HLDW^� d`b MQX9��h4L���l[��]�� d l[W�� d`b W�L b ��X������NX q ������]e_H�$kNX>Y[W�X9�$k d l[W'��W']�LNl[kD_H�$XHl[h#kNXHY[W�X��
W�L b ��X������NX q ������]e_H� I�J LNl����[LDkD]�� d ls£h4L���l[LDW\X£uHLNl[L b X9� � b X>M�L ��d`b �µ� d[b ��MQi[��LNM�LNl>]���l[uB] J L
k d l[W'��W']�LNl[kD_\k b ��]'L b ��X��4] d ��LNl[W°XHl[h#�HLDkD] d`b kD� d kó�>W�k d l[W�]'��]�Y[]�L©] J L q X9W'��k(] d`d ��W LDZ�i[� d ��]�LDh q _
] J LO� b X>M�L ��d`b �,�Q�[LDkD]�� d l � u>���>LDW���MQi[��LNM�LNl>]�X9]�� d l[W d ��] J LQk d l[W���W�]�LNl[kD_¤k b ��]�L b ��X � q X�W�LDh
d lO] J L���l>] bed hjY[kDLDh�� b XHM�L ��d`b �(XHl[hQW�Y[��]�LDh\i d ����kD��LDW|�°� ]���W W�]�X9]'LDh J[d9� ] J L � b XHM�L ��d`b ��kNXHl
q L�Y[W�LDh � ��] J X(W�]�X�]���k©k d l[W'��W']�LNl[kD_�l d ]�� d l\X�W � LD���$X9W � ��] J X�l d ]�� d l d �Fk d l[W���W�]�LNl[kD_V] J X9]
h4_4l4XHM���kNX9����_®k J XHl[uHLDW ��J ����L£] J L#W�_[W�]�LNM¬��W b Y4l4l[��l[uj� g W�X>MQi[��L�XHi4i[����kNX�]�� d l W J[d9� ��l[u
] J L#Y[W�L���Y[��l[LDW�W d ��h4_4l4XHM���k\k d l[W���W�]�LNl[kD_X9hjXHi[]�X9]'� d l!��W¡u>���>LNl¤��lB�[LDkD]�� d l � ���[LDkD]�� d lBr
k d l[kD��Y[h4LDWQ] J LOi4X>i4L b �V�;](W�]�X�]�LDW(] J LQMQX9��l¤X9k J ��LD�HLNM�LNl>]�W¡i b LDW�LNlH]'LDh¤��l¤] J ��W�i4XHi4L b XHl[h
W���LD]�k J LDW d Y b kNY b�b LNl>]©XHl[hµ� Y[]�Y b L b LDW�LNX b k J �

� � ����"$- � ������- �&��%�� ����-c)

	�
� ����������� ���������
F¤L(k d l[W���h4L b X�W�_[W�]�LNM�k d MQi d W�LDh d ��X(��l[��]�L(W'LD] d �FW�LD¯4Y[LNl>]���X9�$i bed kDLDW'W�LDW �"!$#%��&$#�'$'$'(#%�*)
�©J ��k J ��l>]�L b X�kD]©] J4b d Y[u J X¡��l[��]'L¡W'LD] + d ��W J X b LDh d`q[f LDkD]�WN� I X9k Jµd`q[f LDkD] ,.-/+ kNX>l q L
X9kDkDLDW'W�LDh q _�X b LNX9h d`b X �©b ��]�L d i L b X9]�� d l���g �©b ��]�L(��l>] d XHl d`q[f LDkD]�h4L���l[LDW�XQl[L � �6X���Y[L
� d`b ] J L d`q[f LDkD]$�HX b LNX9h\X9��� d9� W°X(i bed kDLDW�W�] d(d`q ]�X9��lQX(�9X9��Y[L d ��] J L d`q�f LDkD]N� I�J L^LDZ`LDkNY[]�� d l
d �©X �©b ��]�L d i4L b X�]�� d l!] J X9]�X9W�W���u`l[W�] J LQ�9X9��Y[L10���l>] d�d[q[f LDkD]2,¤��W�h4LNl d ]�LDh43 #5, %60,� H d`b
W���MQi[����kD��]e_H�jXHl[h � ��] J[d Y[]�� d W�W d �ju>LNl[L b X9����]�_H� � L�X9W�W�Y4MOL�X����4�9X9��Y[LDW �©b ��]�]�LNl���lH] d XHl d`q[f LDkD]
X b L�h4� � L b LNlH]|� I�J L�LDZ[LDkNY[]�� d l d �cX b LNX�h d i L b X9]�� d l d ��] J L d`q[f LDkD] ,½�j] J X�] b LD]�Y b l[W��6X���Y[L
0���W©h4LNl d ]'LDh87 #5, %(0j�

g®i bed kDLDW'W��:9,LDZ`LDkNY[]�LDW�] b XHl[W�X9kD]'� d l[WN�$g �� ���
 !+���-������
2; ��WcX ?�i b d kDLDhjY b L#@(k d MQi d W'LDh d �
b LNX�h�XHl[h �©b ��]�L d i L b X9]�� d l[W|��� ]���W©X9W�W�Y4M�LDh#] J X9]�LD�HL b _�] b XHl[W�X�kD]�� d lV��W�W�] b Y[kD]�Y b LDh\��lµ] J L
� d ��� d6� ��l[u � X|_�J&� b W�]���] b LNX9h4W�W J X b LDh d`q[f LDkD]�WN�4] J LNl#��]©h d LDW���l>]�L b l4X��Fk d M�i4Y[]�X9]�� d l #1�;� LH���
k d M�i4Y[]�X9]�� d l#l d ]^��l>� d ���[��l[u\W J X b LDh d`q�f LDkD]�W %D�`XHl[hµ��l4X9����_#��]���W�W�Y[LDW �©b ��]�L d i L b X9]�� d l[W d l
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W J X b LDh d`q[f LDkD]�W$�HM d`b L d �HL b �9XHl d`q�f LDkD]&��W b LNX9h # ��b ��]�]�LNl %�X9]cM d W�] d l[kDL q _�X�] b XHl[W�X9kD]�� d l�� !� # ; %�XHl[h�� # ; %�X b L�kNX9����LDh  �,���� XHl[h G ;�%��, !+,-� � I�J LD_�h4LNl d ]�L�] J L�W�LD] d � d`q[f LDkD]�W b LNX9hQXHl[h
�©b ��]']�LNl�� b LDW�i4LDkD]����HLD��_H� q _V] b XHl[W�X9kD]�� d l ; ���1��� # ; %����4�4] b XHl[W�X9kD]�� d l ; ��W(kNX9����LDh	� E ,$ �� �,�ª�
� # ; %�
���4� ; ��W©kNX9����LDh E#�"������, �

g�]�] J L�X q W�] b X9kD]�� d l���LD�>LD��h4L���l[LDh q _V] b X>l[W�X9kD]�� d l[WN�>] J L(LDZ[LDkNY[]�� d l d ��X¡i b d kDLDW�W �:9$��W
M d h4LD��LDh�X�WF] J L�W�LD¯4Y[LNl[kDL ; !9 ; &9 '�'$' ;�9 '$'$' �©J L b L ;�9 h4LNl d ]�LDW�] J L � ��] J ] b XHl[W�X�kD]�� d l�LDZ`LDkNY[]�LDhq _8�*9����4Y[k J XVW'LD¯�Y[LNl[kDLQh4L���l[LDW�] J L�� d kNX9� J ��W�] d`b _��� 9 d � �:9�� � LD] � 9 h4LNl d ]�L�] J LQW�LD] d �
] b XHl[W�X9kD]�� d l�LDZ[LDkNY[]�� d l[W���W�W�Y[LDh q _ � 9 XHl[h�� 9 q Lc] J L�] d ]�X9� d`b h4L b$b LD��X�]�� d l d l�] b XHl[W�X9kD]'� d l[W
��W�W�Y[LDh q _ �*9e���� 9&��W©] J L(] d ]�X9����_ d`b h4L b LDh#W'LD] # � 9 #�� 9�%D�
�V´�������y���¹����� "!	#%$'&½´�} ��y���¹���()� x yD¹�z|¶+* g�l ,-,�,;�-E8���%��
 �8�*!#���� ;� # d[b W���MQi[��_�X J ��W�] d`b _ %
d �cX�W J X b LDh d`q[f LDkD]�W�W�_[W�]�LNM¢��W�XQi4X b ]���X9� d`b h4L b �. � # . #��0/ %�W�Y[k J ] J X9]$J

1 . ��2
9
� 9

1 ; P3�0/ ; n��ª� J
#Â� %)4 �:9LJ ; P'� 9 ; n #1��l#] J X�]°kNX�W�L��0/ ��W©kNX9����LDh �� �-�;,4!;! � �� ��,$ b LD��X9]�� d l %
#1��� %)413 #5, %(0j��7 #5, %(0�W�Y[k J ] J X9] 3 #5, %60 - ; P�XHl[h87 #5, %60 - ; n #Â��lµ] J X9]�kNX�W�L��0/

��W©kNX9����LDh  �,;�����>�# ��� b LD��X�]�� d l %
#Â����� %54 ; s"J ; P6�0/ ; sQXHl[h ; s7�0/ ; n #1] b XHl[W'��]'���[��]e_ %

8
g�W � L�kNXHl£W�LDLH�$XHlµLDZ`LDkNY[]'� d l J ��W�] d`b _#��W(h4L���l[LDh¨X�]©] J L�] b XHl[W�X9kD]�� d l£X q W�] b X9kD]�� d l#��LD�HLD�;�
g�Wc��l�hjX9]�X q X9W'L°] b XHl[W�X9kD]'� d l�W�_[W�]�LNM�WN� b LNX9h\XHl[h ��b ��]�L d i4L b X9]'� d l[Wc��l[hjY[kDL�i b LDkDLDh4LNl[kDL d l
] b XHl[W�X9kD]�� d l[W q Y[]�h d l d ]�X>i4i4LNX b LDZ�i[����kD��]���_!��l£X J ��W�] d`b _H�

I���d ] b XHl[W�X9kD]�� d l[W ; P�XHl[h ; n(X b L ����
��$E  ; �,$
�� ��l �. �ª�:9�# ; P6�0/ ; n)%�X>l[h;9�# ; n<�0/ ; P % �
	�
 	 = ��>��@? ��� �A>CB ���ED �+FHGJI ���LKNMPO �AB � �
I�J ��WQW'LDkD]�� d lBh4L���l[LDWQ] J4b LDLVk d l[W���W�]'LNl[kD_¨k b ��]�L b ��X�� d`b W J X b LDh d[q[f LDkD]'W¡X9kDkDLDW�W'LDh q _¨i b d �
kDLDW�W'LDW\] J4b d Y[u J ] b X>l[W�X9kD]�� d l[WN��l4XHM�LD��_W�L b ��X������NX q ������]e_H�©kNX>Y[W�X9��k d l[W'��W']�LNl[kD_H��XHl[hkNXHY[W�X��
W�L b ��X������NX q ������]e_H� I�J LD� b h4L���l[��]'� d l[W�X b L q X9W�LDh d lV] J L &9,RQ8��&9�%��� k d l[kDLNi[]N�
S Î�Ï|Ö¾×,Õ�Ð�×;Ó1Õ;Ö¾ÝeÓ1Ö¾Ô'à�ÝeÑ'à©ÐeÑ�×1ÖUT¾Û�Ú�Ð&Ô%V�ÐìÕ�Ý�Ô�ã�Ð$ÚNÛ Õ�ÐeÑ�ÙDÖ à6â�×1Ï9Ñ�Õ�ÐeÙ�Ô�ÚNë;ÐeÝeÓAV�ÑWT Ò6Ðe×�Ö à�ØNÕ;ÖXV'Ñ�Ó;ÐPV�Ñ'Õ;Ö¾Ñ�ÚYT¾Ð�×&Ñ'à6Ù
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� LD]�Y[W(k d l[W���h4L b X J ��W'] d`b _ �. �(��l>� d`b MQX�����_H�&XQ] b XHl[W�X9kD]�� d l ; - . ��W(��LDu`X9�&�ª�°��](h d LDW�l d ]
b LNX�h d �HL be��b ��]�]�LNl!�9X9��Y[LDWN� M d`b L�� d`b M�X9����_H� ��LDu[X9����]e_ d �^Xµ] b XHl[W�X9kD]�� d l¦��W�h4L���l[LDhB��lB] J L
� d ��� d6� ��l[u � X|_H�
�V´�������y���¹����� � #���´��j{ (�yNz|{J�$xD{j}9y���¹��P* g�] b XHl[W�X9kD]'� d l ; ��W &5,RQ8��& �ª�	� 7 #5, %60.- ; J 4 ;�

W�Y[k J ] J X9]�J

1 ;� �0/ ; # ;� i b LDkDLDh4LDW ; %
143 # , %602- ; � # ; � ��W�] J L(] b X>l[W�X9kD]�� d lV] J X�] ��bed ]�L 0���l>] d , %
1�� ; ��� W�Y[k J ] J X�] ; � �0/ ; ��� �0/ ; J�3 #5, %C
- ; ��� #1] J L b L ��W&l d©d �HL be��b ��]���l[u�] b XHl[W�X9kD]�� d l %

8
�� �� � ��´�z@��{ ( ���H{jwP� ("�1y�¶
�[L b ��X9�����NX q ������]e_���W�] J L(kD��X9W�W���kNX9��k d l[W'��W']�LNl[kD_\k b ��]'L b � d l�� d[b hjX�]�X q X9W�L^] b XHl[W�X�kD]�� d l[W & 1 s43�����l>�
� d`b MQX�����_H��W'L b ��X9�����NX q ������]e_LDZ4i b LDW�W�LDW�] J LQ��X9kD]�] J X9]¡X J ��W�] d[b _ �. M�Y[W�] q L#LD¯�Y[���9X9��LNlH]V] d
W d M�L�W�LD¯4Y[LNl>]���X9�$LDZ[LDkNY[]�� d l d ��] J L(W�XHM�L(W�LD] d ��] b XHl[W�X9kD]�� d l[W���l d[b h4L b ] d\q L�k d l[W'��W']�LNlH]|�
H d`b MQX9����_H�,��]^��W�h4L���l[LDh���lµ] J L(� d ��� d6� ��l[u � X|_H�
�V´�������y���¹����� �� #���´4z@��{ ("���H{jw � ("�1y�¶+* g J ��W�] d[b _ �. � # . #��0/ %���W !+,- ;�%��&9� 6#�874&5, �ª����]�X9h[�
M���]�W�X^����l[LNX b LDZ[]�LNl[W�� d l�� �� ��l �©J ��k J X9���[] b XHl[W�X9kD]�� d l[WFX b Lc��LDu`X9�;��#;�4Y[k J X^����l[LNX b LDZ[]�LNl[W�� d l
�� k d l[W�]���]�Y[]�LDW^] J L�k d M�M d l �$�%,  i L b kDLD���HLDh q _#LD�HL b _#i bed kDLDW�WN� % 8
g©W\X>lBLDZ�XHM�i[��LH� ��LD]\Y[WQk d l[W'��h4L b XHlBLDZ[LDkNY[]�� d l®M d h4LD��LDh q _ J ��W'] d`b _��. P\u>���>LNlB��l

H���u`Y b L£PH��� �. P���W�W�L b ��X������NX q ��L#W���l[kDLV] J L b LQLDZ[��W�]�W�XV����l[LNX b LDZ[]�LNl[W�� d l��� P�� ; ! ; !9 ; !� ; &; &9 ; &� ; �9 ; �� ��l �©J ��k J X9���&] b XHl[W�X9kD]�� d l[W(X b L���LDu`X��Â��g�W � L�kNXHl£W�LDLH�j] J ��W(��W(] J L�] b X9h4��]�� d l4X��
k d l[W'��W']�LNl[kD_�k b ��]�L b � d lV� d`b W J X b LDh#hjX9]�X4�
��� Ï6ÐìàQÝeÔ�à9×1Ö¾ÙNÐìÕ;Ö à6âQÓ1Ï9Ð�ÙNÑ�Ó;Ñ'Ú6Ñ�×;Ð(Ý�Ô'àNÓ;Ð! DÓeç4ØNÕ�ÔDÝeÐe×;×;Ðe× Ö àOÔ'ÒNÕ�ã�ÔDÙNÐRT$ÝeÔ�Õ;Õ�Ðe×1ØHÔ'à6Ù�Z�Ö¾Ó1ÏVÓ1Õ�Ñ�à9×;Ñ�ÝeÓ1Ö¾Ô'à

ã�Ñ'à6Ñ�â�ÐìÕ�×&Ó1Ï6Ñ�Ó Z�Ô'Ò�T¾Ù(Ð! DÐeÝ�Ò9Ó;Ð�Ó1Õ�Ñ�à9×;Ñ�ÝeÓ1Ö¾Ô'à6×�×;ÐìÕ;Ö¾ÑWTUT¾Û�î
" ß T Ö à6ÐeÑ'Õ�Ð! DÓ;Ðìà6×1Ö¾Ô'à �#%$'&(#�)!*,+.- Ô'ä@Ñ^Ø6Ñ'Õ�Ó1Ö¾ÑWTFÔ�Õ�Ù|ÐìÕ �/0$1&(/2)3*546- Ö¾× Ñ©Ó;Ô'ØHÔ%T¾Ô�â'Ö¾Ý�ÑWT�×;Ô�Õ�Ó Ô�ä$Ó1ÏNÖ¾×

Ø9Ñ�Õ�Ó1Ö¾ÑWTjÔ�Õ�Ù|ÐìÕ�ç9Ö�î Ð�î¾ç & Ö -7#8$9/ ç & Ö Ö -7:<;=* 4 : ò6> :<;=* + : ò & �# ã�Ñ'Ö àNÓ;Ñ�Ö à9×�Ó1Ï6Ð�Ô'Õ�ÙNÐìÕ�Ô�äjÑWTUTjÔ�Õ�Ù|ÐìÕ�Ð�Ù�Ø9Ñ�Ö Õ�×Ô'ä �/?- çNÑ'à6Ù & Ö Ö Ö -6* + Ù|Ð@|à6Ðe×&Ñ°Ó;Ô�Ó;ÑWT�Ô'Õ�ÙNÐìÕ�îA � à�ÑWTUT�@6â'ÒNÕ�Ðe×eç Ë�BDC�EìÄeÅ�ÅGF3CHBDIDÄ�B ÐeÙNâ�Ðe×FÑ'Õ�Ð�ÙNÐìà6Ô�Ó;ÐeÙ�ÚNÛ©Ñ'Õ;Õ�Ô%Z$×�Z�Ö¾Ó1Ï6T¾Ñ'Õ�â�Ð�Ï6ÐeÑ�ÙN×&Ñ�à9Ù B ÄGJHI�F K!BDCDÇ ÐeÙNâ�Ð�×ÚNÛ�Ñ�Õ;Õ�ÔWZ$×�Z�Ö¾Ó1Ï(×;ã�Ñ%TUTjÔ'à6Ðe×eîjß&ÙNÙ Ö¾Ó1Ö¾Ô�à9Ñ%T�Ð�Ù|â�Ðe×&Ó1Ï6Ñ�Ó$Ñ'Õ�Ð�ÙDÒ6Ð Ó;ÔcÓ1Õ�Ñ'à6×1Ö¾Ó1ÖXV�Ö¾Ó1Û�Ñ'Õ�Ð&à6Ô�Ó$Ö à9ÙDÖ¾ÝeÑ�Ó;Ð�Ù>î
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H���u`Y b L\P�J � !#,$ �����&9�*6+� 7#&9, �8�*!#���� ;� �. P

�� �� �� ��{��$xD{ (���¹��@xY� x yD´A�$}9¶
F J ����L(W�L b ��X9�����NX q ������]�_Vk d l[W���h4L b W�] J X�]°X9����i b d kDLDW�W'LDW°M�Y[W�] J X|�HL^] J L�W�XHMOL�W�LD¯4Y[LNlH]���X9�,�`��L �
d ��] J L �©J[d ��L¤LDZ[LDkNY[]�� d l �. #1] J L£�`��L � h4L���l[LDh q _«X¦��LDu[X9�(����l[LNX b LDZ[]�LNl[W�� d l % ��kNXHY[W�X��
k d l[W'��W']�LNl[kD_!��W � LNXH�9L b ��l�] J L(� d ��� d9� ��l[u#W�LNl[W'L�J���]�X���� d9� W(LNX9k J i b d kDLDW�W�] d#J X|�HL���]�W d9� l
W�LD¯4Y[LNl>]���X9�(�`��L ��d ��] J L�LDZ[LDkNY[]�� d l �. X9WV� d l[u®X9WV] J L!��l[h4���[��hjY4X9���[��L � W�i b LDW�L b �HL!] J L
kNXHY[W�X9����]e_ b LD��X9]�� d l�� / � I�J L!W�LD] d � d i4L b X�]�� d l[W#] J X9]#kNXHl+X � LDkD]V] J L q L J XN�[� d`bVd �QX
i bed kDLDW�W �:9�X b L�X���� d i L b X9]�� d l[W d �F��]�W d6� lV] b XHl[W�X�kD]�� d l[W�i[��Y[W�] J L(W�LD] d � X���� �©b ��]�LDW���W�W�Y[LDh
q _®] b XHl[W�X9kD]�� d l[W#LDZ[LDkNY[]�LDh q _ d ] J L b i bed kDLDW�W�LDWN� M d`b L�i b LDkD��W'LD��_H�kNXHY[W�X9�(k d l[W'��W']�LNl[kD_
b LD¯4Y[� b LDW�] J X9]N� � d`b LNX9k J i bed kDLDW'W �:9e��] J L b L�LDZ[��W']�W�XQ����l[LNX b LDZ`]�LNl[W'� d l d � �. ��l �©J ��k J X9���
] b XHl[W�X9kD]�� d l[W d �"�*9�X b L(��LDu`X9�;�
�V´�������y���¹����� � #���{��$xD{ (���¹��$x��1xDyD´E�$}9¶"! !$#&%�* � LD] �. � # . #��0/ % q L#X J ��W�] d`b _H� �.
��W �;��E�!#��&�&9�:����
"!#� !#��,$
�� �¾��� � d`b LNX9k J i bed kDLDW�W �*9�� ] J L b L#LDZ[��W']�W\X!����l[LNX b LDZ`]�LNl[W'� d l d � �.
��l �©J ��k J X9����] b XHl[W�X�kD]�� d l[W©��W�W�Y[LDh q _.�:9�X b L���LDu[X9�;��# � LD] � � 9 q LQW�Y[k J XQ����l[LNX b LDZ[]�LNl[W�� d l
� bed M ��J ��k J X����½¯�Y[L b ��LDW(l d ]���W�W�Y[LDh q _ �*9 J XN�>L q LDLNl b LNM d �HLDh:� � � 9F��W�kNX9����LDh8�*9�� W �$�%,  d �
J ��W�] d[b _ �. � % 8
g�W¡XHl LDZ�XHM�i[��LH�&��LD]QY[W�k d l[W'��h4L b�J ��W�] d[b _ �. n #ÂW�LDL H���u`Y b L\n>X)%D� �. nV��WOl d ](W�L b ��X9�����NX q ��L
W���l[kDL!] J L b L£h d LDW#l d ]QLDZ[��W�]#X!����l[LNX b LDZ`]�LNl[W'� d l d � �. n!��l ��J ��k J X9����] b X>l[W�X9kD]�� d l[W\X b L
��LDu`X9�;�(' d9� LD�HL b � �. n!��W#kNXHY[W�X9����_®k d l[W'��W']�LNlH]#X9WQ] J L b L�LDZ[��W�]�WN��� d`b LNX9k J i bed kDLDW�W �*9e��X
����l[LNX b LDZ`]�LNl[W'� d l#��l[kD��Y[h4��l[u!X9���FY4i4hjX�]�L(] b XHl[W�X9kD]�� d l[W©i[��Y[W©X9���$¯4Y[L b _V] b XHl[W�X9kD]�� d l[W���W�W�Y[LDh
q _8� 9 ����l �©J ��k J X�����] b XHl[W�X9kD]'� d l[W©��W�W�Y[LDh q _8� 9 X b L���LDu`X9�;��M d`b L�i b LDkD��W'LD��_H�&] J LDW'L¡����l[LNX b
LDZ[]�LNl[W�� d l[W(X b L�J �� n 9+� ; !9 ; !� ; ! � d`b �:9��7�� n � � ; !9 ; !� ; ! ; &� � d`b � � �jXHl[h1�� n  � ; !9 ; ! ; !� ; &� d`b �  �
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I�J ��W©LDZ4XHMQi[��L�W J[d9� W�] J L�M�X9��l#h4� � L b LNl[kDL q LD] � LDLNl#kNXHY[W�X��$k d l[W���W�]�LNl[kD_�X>l[h�W�L b ��X9���ª�
�NX q ������]e_�J � ��] J kNXHY[W�X9��k d l[W���W�]'LNl[kD_H�4k d l[kNY b�b LNl>]�Y4i4hjX9]'LDW�kNXHl q L(i4L b kDLD���HLDh£��l#X�h4� � L b LNl>]
d`b h4L b�q _�] ��d i bed kDLDW'W�LDW # ; !� XHl[h ; ! X b L�k d l[kNY b�b LNl>]���l �. n¡X>l[h�i L b kDLD���HLDh!h4� � L b LNl>]���_ q _
� � XHl[h �  ��l �� n � XHl[h �� n  b LDW�i LDkD]����HLD��_ % �©J ����LQ] J LD_!M�Y[W�] q L\i L b kDLD���HLDh¤��l!] J L�W�X>M�Ld`b h4L b¡q _¨X9����i bed kDLDW�W�LDW � ��] J W�L b ��X������NX q ������]e_H�§� ]���W���MQi d`b ]�XHl>]�] d l d ]�L\] J X9]N��X!i bed kDLDW'W
k d l[W'��h4L b LDh®X9� d l[L #1�;� LH���$l d i bed kDLDW�W J X9W J ��h4h4LNl¤��l>]�L b X9kD]�� d l � ��] J ] J L d ] J L b i bed kDLDW�W�LDW %
kNXHl4l d ]©�`l d9� ��J LD] J L b ] J L�LDZ`LDkNY[]�� d lµ��W©W�L b ��X������NX q ��L d`b�d l[��_#kNX>Y[W�X9����_#k d l[W���W�]�LNl>]N�

�� �� � ��{��$xD{ ( ��´�z@��{ ( ���H{jwP� ( ��y�¶
H d`b W d MOL°XHi4i[����kNX9]�� d l[WN�9W'L b ��X9�����NX q ������]e_���WF] d`d W'] bed l[u©X�k d l[W���W�]�LNl[kD_�k b ��]�L b � d l ��J ����L�kNXHY[W�X��
k d l[W'��W']�LNl[kD_���W&] d[d©� LNXH�,� F+��] J kNXHY[W�X9�[k d l[W���W�]�LNl[kD_H� �©J LNl(] ��d Y4i hjX9]�L�] b XHl[W�X9kD]�� d l[W&] J X9]
�©b ��]'L\��l>] d ] J L�W�XHM�L d[q[f LDkD]�X b LQk d l[kNY b�b LNlH]N�&] J LD_!kNXHl q L d`b h4L b LDh¤h4� � L b LNl>]���_ q _�] ��d
i bed kDLDW�W�LDW#��l ] J LD� b �`��L � W d �(] J L£LDZ`LDkNY[]�� d l�� I�J L!X9��M d ��kNXHY[W�X9��W'L b ��X9�����NX q ������]e_+��W#] d
i b LD�>LNlH]�W�Y[k J X�i d W�W'� q ������]e_ q _�X9h4h4��l[u#] J L� d ��� d9� ��l[u#k d l[W�] b X9��lH]�] d kNXHY[W�X9�$k d l[W���W�]'LNl[kD_�J
X9��� ] b XHl[W�X�kD]�� d l[W(] J X9](Y4i4hjX9]'LQ] J LQW�X>M�L d`q[f LDkD]�M¡Y[W'] q L\i L b kDLD���HLDh¨��l!] J LQW�XHM�L d`b h4L b
q _§X�����i bed kDLDW'W�LDWN� I�J ��WQk d l[W�] b X9��lH]�LNl[W�Y b LDWQ] J X9]N��� d`b LNX9k JBd`q[f LDkD]N��] J L b L#��W\X!Y4l[��¯4Y[L
?���X9W']L@Q�6X���Y[L d l �©J ��k J X9���Fi bed kDLDW�W�LDW(X9u b LDLH��� ]�� d ��� d9� W�� bed M ] J ��W�h4L���l[��]�� d l£] J X9]�kNXHY[W�X��
W�L b ��X������NX q ������]e_®����LDW q LD] � LDLNl¤kNXHY[W�X9��k d l[W���W�]�LNl[kD_®XHl[hBW�L b ��X9�����NX q ������]e_H� H d[b MQX9����_H��kNXHY[W�X��
W�L b ��X������NX q ������]e_!��W�h4L���l[LDh!��lµ] J L�� d ��� d9� ��l[u � XN_H�
�V´�������y���¹����� �� #���{��$xD{ ( ��´4z@��{ ("���H{jw � ("�1y�¶+* g J ��W�] d`b _ �. � # . #��0/ %^��W ����E�!+��&%&9� !#,��
 �����&5�*6#�87#&9, �¾�LJ
#Â� %µ��](��W�kNXHY[W�X9����_!k d l[W���W�]�LNl>]�#1��LD] � � 9 q L�] J L�����l[LNX b LDZ[]�LNl[W�� d l b LNi b LDW�LNlH]'��l[u.�:9 � W��`��L �

d � �. %D�jX>l[h
#1��� %�� d[b LD�>L b _ d`q[f LDkD] ,#X>l[hV� d`b XHl>_\i4X9� b�d �F] b XHl[W�X9kD]'� d l[W ; P�XHl[h ; n�] J X9] �©b ��]�L���lH] d , J

; P���W d`b h4L b LDh q L�� d`b L ; nV��l!X9���F����l[LNX b LDZ[]�LNl[W�� d l[W � � 9 d`b ; nV��W d[b h4L b LDh q L�� d[b L ; P���l
X9���$] J LDW�L�����l[LNX b LDZ[]�LNl[W�� d l[WN�

8
g�W�XHl�LDZ4XHMQi[��LH�[��LD]�Y[W�k d l[W���h4L b XHl�LDZ`LDkNY[]'� d l\M d h4LD��LDh q _ J ��W'] d`b _ �. s�#1W'LDL H���u`Y b L(n q %D�
� ]©��W�LNX9W�_V] d W�LDL�] J X�] �. s���W(l d ]�W�L b ��X������NX q ��L\X�W�] J L b L(��W(l d ����l[LNX b LDZ`]�LNl[W'� d l#��l[kD��Y[h4��l[u
X9����] b XHl[W�X9kD]�� d l[WQ��l®X ��LDu[X9� � X|_H� �. s£��W\kNXHY[W�X9����_ W�L b ��X9�����NX q ��L¤W���l[kDL¨P %���]\��WVkNXHY[W�X9����_
k d l[W'��W']�LNlH](X9W�] J L b L�LDZ[��W�]�W©X���LDu`X��F����l[LNX b LDZ`]�LNl[W'� d l#� d`b LNX9k J i bed kDLDW�WN�,l4XHM�LD��_ �� s 9+� ; !9; !� ; ! � �� s � � ; !9 ; !� ; &� ; ! � �� s  � ; !9 ; ! ; & ; !� XHl[h�n %°X>lH_\i4X�� b�d �F] b X>l[W�X9kD]�� d l[W �©b ��]���l[u
��l>] d ] J L©W�XHM�L d`q[f LDkD]°X b L d`b h4L b LDh\��lV] J L�W�XHM�L � X|_ # ; !9 ; !� � d`b ,#X>l[h ; !9 ; ! � d`b�� % ��lV] J L
�[��L � d ��LNX9k J i bed kDLDW�WN�4�;� LH��� ��l��� s 9e�7�� s � XHl[h �� s  �
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��d ]'L�] J X9] �. n4� �©J ��k J ��W£kNXHY[W�X9����_+k d l[W���W�]�LNl>]N����W�l d ]#kNX>Y[W�X9����_«W'L b ��X9�����NX q ��LW'��l[kDL
Y4i hjX9]�LDW ; !� XHl[h ; ! ��J ��k J��©b ��]�L���l>] d ] J L©W�XHM�L d`q[f LDkD] ,�kNXHl4l d ] q L d`b h4L b LDhV��lQ] J L©W�X>M�L� X|_ q _ � � XHl[h.�  #1] J LD_#X b L d`b h4L b LDh#��l d l[L � X|_Q��l �� n � XHl[h#��l�X>l d ] J L b � XN_���l �� n  %D�
� � �("$����-�� ��"����N�^" 0 ����)�-���-�
����ó
�� *«�
�%��'%j��-�
�����- %

I½d ��MQi[��LNM�LNl>]�k d l[W���W�]�LNl[kD_!k b ��]�L b ��X4� d l[L�W d ��Y[]�� d l!��W�] d h4LDW���u`l¨XVW�i4LDkD�ª�jk�i bed ] d k d �&� d`b
LNX9k J k b ��]�L b � d l��!g(l d ] J L b W d ��Y[]�� d l��ci b LDW'LNlH]�LDh��lB] J ��WQW'LDkD]�� d l���k d l[W���W�]'W d ��h4LD�HLD� d i[��l[u
X!Y4l[�ª�Â_[��l[u¤� b XHMOL �°d[b �µ� bed M �©J ��k J ] J L#i bed ] d k d ��W�kNXHl q L�M d hjY[��X b ��_ q Y[����]|�¨�4Y[k J XHl
XHi4i b d X9k J LDZ J � q ��]�W¤X¤kD��LNXHl+W'LNi4X b X9]�� d l d �QM�LDk J XHl[��W�M XHl[h i d ����kD_H�	� ]�Y[W�LDW�XBW'��l[u>��L
X9��u d[b ��] J M � ��] J �6X b _[��l[u ?�W�LD]�Y4i[WL@ # d`b �"��&9���-��,4! % �©J LNlµ��MQi[��LNM�LNlH]'��l[u�i4X b ]���kNY[��X b k d l[W���We�
]�LNl[kD_�k b ��]�L b � d l�� I�J L(MQX f�d`b X�h4�6XHl>]�X9uHL d � L b LDh q _¡W�Y[k J X(W�LNi4X b X9]�� d l���W�] J X9] ] J L©i d ����kD_
kNXHl q L�M d h4�¾�jLDh ? d l>��] J L��;±j_H� @ b LDW�Y[��]���l[uV��l#X>l\X9hjX>i[]�X9]�� d l d �&] J L©k d l[W���W�]�LNl[kD_#k b ��]�L b � d l
Y[W�LDh � d`b ] b XHl[W�X9kD]'� d l[WN� I�J ��W¡X9��� d9� W�XVh4_4l4XHM���k\W � ��]�k J ��l[u q LD] � LDLNl!k d l[W���W�]�LNl[kD_!k b ��]�L��
b ��X£LD�HLNl ��J ����LV] J LVW�_`W']�LNM ��W b Y4l4l[��l[u,�
	cX b � d Y[WQXHi4i[����kNX�]�� d l[W�kNXHl¤i d ]�LNlH]'��X�����_ q LNl[L��j]
� bed M ] J ��W�±jLDZ[� q ������]e_H�cXHM d l[u\] J LNM�X b L�k d ����X q4d`b X�]����HL�LDh4��]'��l[u¤XHi4i[����kNX9]�� d l[W|�$W�Y4i4i d`b ] d �
h4��W�k d l4l[LDkD]'LDh d i4L b X�]�� d l[W�� d`b M d`q ����L�Y[W'L b WN�FX>l[h¨��l>�HLNlH] d`b _!k d l>] bed �cXHi4i[����kNX9]�� d l[W #1LH� uj���
XVW�Y4i L b MQX b �9LD](k J X���l ] J X9](Y[W�LDW�] J L�W�_[W�]�LNM � ��] J k d l[kNY b�b LNl>]¡Y4i4hjX�]�LDW�²9¯4Y[L b ��LDW�hjY b ��l[u
] J L d i4LNl[��l[u J[d Y b W q Y[] � XHl>]�W�X�k d l[W���W�]�LNl>]©�[��L � � d`b ] J L���l>�HLNl>] d`b _Q��lµ] J L�LD�HLNl[��l[u % �

I�J L(h4LDW�k b ��i[]�� d l d ��] J L�� b XHM�L ��d`b �O��W�h d l[L���lµ] �°d i4X b ]�WN�(H�� b W�]N�4] J L�Y4l[�¾�;_[��l[u�X���u d �
b ��] J M ��W(LDZ4i[��X9��l[LDh #;�[LDkD]'� d l�s ��P %D� I�J LNl�����l�] J L¡W'LDk d l[h¤i4X b ]N�,] J L(� d`b M�X9]©��l �©J ��k J ] d
W�i LDkD�ª�Â_!XQi4X b ]���kNY[��X b i d ����kD_#��W©W']�X9]�LDh #;�[LDkD]'� d l�s4�¾n %D�
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C�X9W�LDh d l#X b LD����X q ��L�M�LDW�W�X9u>L���i4X9W�W���l[uQW�_[W�]�LNMµ�`kNX>Y[W�X9��k d l[W���W�]�LNl[kD_�� d`b ] b XHl[W�X�kD]�� d l[W�kNXHl
q L���MQi[��LNM�LNlH]'LDh q _¡Y[W���l[u�XHl�X9hjX>i[]�X9]�� d l d ���HLDkD] d`b kD� d kD�HW 1 PHPA3��Hl4XHMOLD��_ �$,- L!#����
 �-,;�-���� L! �
� ]¡��W\Y[W'LDh¨] d � d[b kDL\kNX>Y[W�X9����_¨k d l[W'��W']�LNlH]�h4LD�����HL b _ d ��M�LDW'W�X9uHLDW�] d ] J LVW���]�LDW ��i bed kDLDW�W�LDW|�
�[_4l[k J4b d l[���NX9]�� d l!X9kDk d`b h4��l[u#] d XQi4X b ]���kNY[��X b k d l[W'��W']�LNl[kD_�k b ��]�L b � d l#��W�X9k J ��LD�>LDh�] J4bed Y[u J
] J L�MQXHl4X9u>LNM�LNlH] d � ��� ��,$
"! �
��´�z9x���¹�����´4}9yD¹�z9x
I �HL b _�W'��]'L � 9�MQX9��lH]�X9��l[W�XQ�HL b W�� d l£�HLDkD] d`b 0 ; 9 1 P #$'�'$' #�� 3 ��J L b L�����W(] J L�] d ]�X��Fl`Y4M q L b
d �cW'��]'LDWN��g�l£LNl>] b _10 ; 9 1�� 3��&P�� � ���!� b LNi b LDW'LNlH]�W(W'��]'L � 9 � W(�`l d9� ��LDh4uHL�k d l[kDL b l[��l[u£] J L
l[Y4M q L b^d � Y4i hjX9]�L(] b XHl[W�X9kD]�� d l#i L b � d`b M�LDh!X9]�W���]�L �  �
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I�J L#k d iH_ d � d[q[f LDkD]�� b LDW���h4��l[u d l¤W'��]'L � 9 J X9WQXHl¨X�W�W d kD��X�]�LDh¨] d �9LNl�� 9� � I�J L#W���]�L � 9��W�kNX�����LDh¤] J L �8���	, !+�%��, d ��] d �9LNl�� 9� ��g I$d ��LNl�� 9� ��W�XVhjX9]�X�W�] b Y[kD]�Y b LQMQX9h4L d �°] J4b LDL�jLD��h4W$J

1B] J L�l4XHM�L	� d �F] J L d[q[f LDkD]���]���W(X9W�W d kD��X9]�LDh � ��] J
1B] J L d9� l[L b � W^��h4LNl>]���]e_�

1XHl ����h4��M�LNl[W�� d l4X9�&�HLDkD] d[b �4h4LNl d ]�LDh q _�� 9� 1 P #�'$'$' # � 3

I���d ] d �9LNl[W�X9W�W d kD��X9]�LDh � ��] J k d i[��LDW d ��] J L(W�XHM�L d`q[f LDkD] q Y[] � ��] J h4� � L b LNlH] J[d M�L�W'��]'LDW
X b L©W�X���h#] d¡q L , � E ��& �¾�&] J LD� b �HLDkD] d`b W°X b L���h4LNlH]'��kNX��Â���Â��X9����] d �9LNl[W d ��XHl d[q[f LDkD]�X b L�LD¯�Y4X��
] J LNlB] J LD_§X b L\kNX9����LDh �	E ��E8��&�&9� ����
"!#�*!+��,-
.� �!��l[��]���X9����_H��W���]�LDW J[d ��h4��l[uBk d i[��LDW d � d`q[f LDkD]�W
X9��W d#J[d ��h�] J L(k d`b�b LDW�i d l[h4��l[u\] d �9LNl[W�] J X�]�X b L�M�Y[]�Y4X9����_#k d l[W���W�]�LNl>]N�
�{jx��1}��Fz|{��!´`¸�¹�z��
I�J L q X9W���k©��h4LNX���Wc] J L�� d ��� d9� ��l[u d l[LH� acb � d`b ] d XHl>_�LDZ[LDkNY[]�� d l d �@XHlQY4i hjX9]�L�] b XHl[W�X9kD]�� d l��
] d �9LNl[WQM¡Y[W'] q L�X9kD¯4Y[� b LDh$� I�J L#l`Y4M q L b XHl[hB��h4LNl>]���]e_ d �©] d �9LNl[W b LD¯4Y[� b LDhB� d`b X�i4X b �
]���kNY[��X b ] b X>l[W�X9kD]�� d l ; XHl[h¨X#i4X b ]���kNY[��X b k d l[W'��W']�LNl[kD_¤k b ��]�L b � d l¦��W�W�i LDkD�ª�jLDh q _!] ��d W�LD]'W
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�� # ; %(��W�kNX9����LDh  �,;���<!#� 
����8 ���
�� 6#�����%��
:!#,$� 	 ���
�� ���
 !+���-������
 ; � XHl[h��  ;�%��,#��� 
�� # ; %©XHl4X�� d u d Y[W���_ G �����,	!#��
.���8 ���
.�*6+��������
K!#,$� 	 ���	�� ���
"!#�����
���%��
 ; � � F J LNl b L��;L b�b ��l[u#] d\q d ] J W'LD]�WN� � L�kNX9���F] J LNM	W���MQi[��_ !#� 
����8 ���
�� 6#�����%��
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� L � ������W�LDL(��X9]�L b � W�_�l[k J4bed l[���NX9]'� d l�W'LD]�W J X|�HL�X�W�] bed l[u b LD��X9]�� d l[W J ��i � ��] J ] b XHl[W�X�kD]�� d l4X9�
b LNX�h�XHl[h ��b ��]�L©W'LD]�W 1 s43�� � # ; % XHl[h � # ; %D� b LDW�i LDkD]����HLD��_H� I^J L�X9��u d`b ��] J M�LDZ[LDkNY[]�LDh q _�] J L
W���]�L^��W'W�Y[��l[u¡] J L°] b XHl[W�X9kD]'� d l���W�h4LDW�k b � q LDh#��l	H���u`Y b L�s4�(H�� b W�]N�HX9kDk d[b h4��l[u(] d ] J L�kNY b�b LNl>]���_
Y[W�LDh!k d l[W'��W']�LNl[kD_�XHl[h q X�W�LDh d lV] J L�] b X>l[W�X9kD]�� d l�� W b LNX9h�XHl[h �©b ��]�L�W'LD] � # ; %^XHl[h � # ; % �
b LNX�h§XHl[h �©b ��]�LVW�_4l[k J4b d l[���NX9]�� d l¦W�LD]�WQX b LQh4L b ���>LDh�#1����l[LDWVn���s)%D� ' d9� ] J ��W���WOi b LDkD��W'LD��_
X9k J ��LD�HLDh � ����� q L�LDZ4i[��X9��l[LDh ��X9]�L b�d lB��l ] J ��W\W�LDkD]'� d l�� g^�Â]�L b X9���©] d �9LNl[WQW�i LDkD�¾�jLDh q _
	O,;��� ����
.� # ; %�X>l[h��  ;�%��,#����
.� # ; % J XN�>L q LDLNl d`q ]�X9��l[LDh q _!] J LV��W�W�Y[��l[u!W���]�L #1����l[LDW � � � %D�
] J L�] b XHl[W�X9kD]�� d l�kNXHl q L�LDZ[LDkNY[]�LDh$��� I�J L b L q _H� � L b LD��_#Y4i d l�X�] d �9LNlVh4LD�����>L b _ J[d l d[b ��l[u
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LNl[h d �j] J L�Y4i4hjX9]'L°] b XHl[W�X9kD]'� d l��N] d �9LNl[W�X b L°Y4i hjX9]�LDhQXHl[h�W�LNl>] q X9kD��] d ] J LD� b�J[d M�LcW���]�LDW|���
#1����l[LDW#P � ��P = %D��p(l[��_¤] d �9LNl[W d �°] J L��  ;�%��,#����
.� # ; %�W�LD]�X b LVX9��]�L b LDh$�$] d �9LNl[W(��l[kD��Y[h4LDh��l
	O,;��� ����
.� # ; %��	�  �����,4����
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] J L�kNY b�b LNl>]�] b XHl[W�X9kD]�� d lVX9W � LD���$X9W°XHl>_\Y4i hjX9]�L�] b XHl[W�X�kD]�� d l\i b LD�`� d Y[W���_VW�LDLNl q _QW'��]'L � ~ �
H�Y b ] J L b M d[b LH�[hjY[L(] d ] J L©kNX>Y[W�X9��h4LD�����>L b _ d �F] d �9LNl[WN�H��]���W���MQi d W�W�� q ��L�� d[b XHl>_ d ] J L b W���]�L
] J X�](W�Y q W�LD¯4Y[LNlH]���_¨X�kD¯�Y[� b LDW d l[L d �°] J[d W'LOY4i hjX9]�LDhB] d �9LNl[W(] d h4��W b LDu`X b h¦] J LQL � LDkD]�W d �
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� ]©��W���MQi d`b ]�XHl>]�] d l d ]�L(] J X9]�] d �9LNl[W©X b L(h4LD�����HL b LDh!] d ] d �9LNl b LD¯4Y[LDW�]���l[u�i b d kDLDW�W'LDW d l[��_
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M�LDW'W�X9uHLQh4LD�����HL b _ � ��] J¤b LDW�i LDkD]�] d ] J[d W�L�] d �9LNl[W(] J X�] J XN�>L d`q W�L b �>LDh¤] J L\M d W�] b LDkDLNl>]
Y4i hjX9]�L�] b XHl[W�X9kD]�� d l�� � LD]�Y[W&k d l[W���h4L b ] J L � d ��� d9� ��l[u�i4X b ]���kNY[��X b kNX9W�LH�&�1��X9� � X|_`W�X9���H] d ��LNl[W
X9W'W d kD��X9]'LDh � ��] J k d i[��LDW d �$XHl d`q[f LDkD]cM�Y[W�] q L©X�kD¯�Y[� b LDh\i b � d[b ] d XHl>_¡Y4i4hjX�]�L�] b XHl[W�X�kD]�� d l
d ��] J ��W(i4X b ]���kNY[��X b�d`q�f LDkD]�] J LNl#X9���F] d �9LNl[W�X b L�M�Y[]�Y4X9����_#k d l[W���W�]�LNl>]N� I^J LD_�X9���$kNX b�b _V] J L
W�X>M�L���l>� d`b MQX9]'� d lV��l£] J LD� b �HLDkD] d`b WN�[��l[h4��kNX9]'��l[u£] J X9]©X���� d ��] J LNM J X|�HL<? � ��]�l[LDW�W�LDh"@V] J L
W�X>M�LcW�LD] d � Y4i hjX9]�LDWN� �^d ]�L ] J X9] b LD¯�Y[� b ��l[u�] d X9kD¯4Y[� b L�X����4] d �9LNl[W d � X>l d[q[f LDkD]�i b � d`b ] d ��]'W
M d h4�ª�jkNX9]�� d lVM���u J ] q L^] d`d k d W�]���_���l�W d MOL°W'��]�Y4X9]�� d l[WN�GH�Y b ] J L b M d`b LH�HX|�6X9����X q ������]�_V��W�W�Y[LDW
M���u J ]�¯�Y[LDW']�� d`b X�M d`b L b LD��X9Z[LDh] d ��LNl¤X9kD¯4Y[� b ��l[uBi d ����kD_H�¤g i d ]�LNl>]���X9��W d ��Y[]�� d l¦��WQ] d
d l[��_QX9kD¯4Y[� b L©] J L�M�X fed`b ��]e_ d �$] d �9LNl[W 1 P = 3e� I�J Y[WN� d l[��_QX(MQX f�d[b ��]�_ d ��] d ��LNl[W d`q W�L b �HL^] J L
Y4i hjX9]�L�] b XHl[W�X�kD]�� d lQXHl[h d[q ]�X9��l[W°Y4i hjX9]�LDhV�HLDkD] d`b W|� � LD�HL b ] J LD��LDW�WN�4XW�Y q W�LD¯4Y[LNlH]�Y4i4hjX9]�L
] b XHl[W�X9kD]�� d lV��W b LD¯4Y[� b LDh�] d\J[d l d`b ] J L�i b LD�`� d Y[W'��_£LDZ`LDkNY[]'LDh�Y4i4hjX�]�L�] b XHl[W�X9kD]�� d l�� ! W���l[u
] J L(X9��u d`b ��] J M�W']�X9]�LDh#X q4d �HLH�>] J ��W�k d l[W�] b X���l>]���W°u[Y4X b XHl>]�LDLDh$�[W���l[kDL � ��] J ��l#XHl>_OM�X fed`b ��]e_
d �c] d �9LNl[W�] J L b L���W�X9]���LNX9W�] d l[L�] d �9LNlV] J X�] J X9W d`q W�L b �HLDh£] J L���X9W']�Y4i hjX9]�L�] b XHl[W�X9kD]�� d l��
� ]\��WVW�Y[k J X ] d �9LNlB] J X�]Qh4LD��XN_[WQ] J L£LDZ`LDkNY[]'� d l d �(] J L�l[L � Y4i4hjX9]�L£] b XHl[W�X9kD]�� d lY4l>]����
] J LVY4i4hjX9]�LVM�LDW�W�X9u>LDW d ��] J L�� d[b M�L b ] b X>l[W�X9kD]�� d l J X|�HL q LDLNl!h4LD�����HL b LDhXHl[h¤XHi4i[����LDh] d
] J L d`q[f LDkD]�WN� a X b ]���kNY[��X b kNX b L�M¡Y[W'] q L£]�XH�9LNl �©J LNlh4_4l4XHM���kNX9����_®W � ��]�k J ��l[u q LD] � LDLNl
h4� � L b LNl>]�k d l[W���W�]�LNl[kD��LDWN���;]�M�Y[W�] q L(u`Y4X b XHlH]'LDLDhQ] J X9]�X�W � ��]�k J � bed M d l[L�k d l[W���W�]�LNl[kD_V] d
XHl d ] J L b�d l[L���W�h d l[L©��lVX(k d[d`b h4��l4X9]�LDh���X9W J � d l q _QX9����] b XHl[W�X9kD]�� d lQMQX>l4X9uHL b W���l d`b h4L b ] d
i b LD�>LNlH]�������LDu`X���X9kDkDLDW'W�LDW©] d W d M�L d[q[f LDkD]'WN� ' d6� k d l[W���W�]�LNl>]�W � ��]�k J LDW�kNXHl q L¡i4L b � d`b M�LDh
q _#] J L�Y[W�L d � d`q[f LDkD]�] d �9LNl[W���W�h4LDW�k b � q LDh���X9]'L b ��l#] J L�i4XHi4L b �
� ¹��,´E� � �@xY��¹��¨{J�$º � ��� �@xY��¹��
g�W\LDZ4i[��X9��l[LDh X q4d �HLH��X!] d ��LNl � 9� kNX>l q L b LDu`X b h4LDh®X9W\X¤i L b M���W�W�� d l u b X>lH]�LDh q _B] J L] d �9LNl�� W J[d M�L!W���]�L � 9�] d ] J L!kNY b�b LNl>]#] d ��LNl J[d ��h4L b #1�;� LH���^] J L!W���]�L �©J L b L!] J L!] d �9LNl
kNY b�b LNlH]���_ b LDW���h4LDW&%�] d i L b � d[b M d i4L b X9]'� d l[W d l d`q�f LDkD] �,�(�1� d[q[f LDkD] �V��W b LNi[����kNX9]�LDhB] J LNl
] J ��W\i L b M���W�W�� d lB��MQi[����LDWV] d¤b LNX9h d`b Y4i hjX9]�L#] J L#i4X b ]���kNY[��X b�b LNi[����kNX d � �¦X9]�] J L J[d M�L
W���]�LH� ��d l[W'LD¯�Y[LNl>]���_H� �©J LNl+W d MOL�] b XHl[W�X9kD]'� d l � XHl>]�W\] d M d h4�ª�;_«X b LNi[����kNX9]�LDh d`q[f LDkD]
��]�M�XN_ q L¤l[LDkDLDW�W�X b _ �®h4LNi4LNl[h4��l[u Y4i d l ] J L!k d l[W���W�]�LNl[kD_ k b ��]�L b � d l X9h d i[]�LDh �®] J X9]
M�Y[��]���i[��L(] d �9LNl[W d ��] J L�W�X>M�L d`q[f LDkD] q Y[] d ��h4� � L b LNl>] b LNi[����kNX9W�M�Y[W�] q L©X9kD¯4Y[� b LDh�i b � d`b ] d
i bed kDLDW�W���l[u�] J L�] b XHl[W�X9kD]�� d l��$g^�;]�L b W�Y[k J X(] b X>l[W�X9kD]�� d l J X9W ��l[��W J LDh #1LD��] J L b W�Y[kDkDLDW�We��Y[����_
d`b Y4l[W�Y[kDkDLDW�We��Y[����_ %D��] J L�¯4Y[LDW�]�� d l¤X b ��W�LDW d � ��J X9](] d h d#� ��] J ] J L�] d ��LNl[W(] J X9](X b LQl d9�
� d kNX9]�LDh«X�]¡] J L#] b XHl[W�X�kD]�� d l¨i b d kDLDW�W'��l[uBW���]�LH� '^L b LH�cW'LD�HL b X9��XHi4i bed X9k J LDW\X b L�i d W�W�� q ��LH�
I�J L¦] d �9LNl[W#k d Y[��h q L®P %VW�LNlH] q X9kD�] d ] J LD� b£J[d M�L¤W���]�LH�(n)%VW'LNlH] q X9kD� ] d ] J L¤W'��]'LDW
] J LD_ � L b L¤X9kD¯�Y[� b LDh � bed M#� d[b s)%QW'��M�i[��L¦��L��;] �©J L b L!] J LD_kNY b'b LNlH]'��_ X b LH� � ]\��W£LD�HLNl
i d W�W�� q ��L(] d ? � Y[W�L#@�] d uHLD] J L b M¡Y[��]���i[��L�] d �9LNl[W d �$] J L�W�XHM�L d`q�f LDkD]�XHl[hQW�LNl>]c] J L b LDW�Y[��]���l[u
?�W�Y4i4L b ��] d �9LNl @ � ��] J ��l�XOW���l[uH��L¡M�LDW�W�X9uHL�] d W�Y q W�LD¯4Y[LNlH]�] d �9LNl>� b LD¯�Y[LDW�]'��l[u�] b XHl[W�X�kD]�� d l[WN�
��d lH] b X b _V] d ] J X9]|�ji b LD�[� d Y[W���_#��Y[W�LDh�] d �9LNl[W�k d Y[��h q L:?�h4� � Y[W�LDh$� @V�;� LH���4kNY[]���lH] d W�MQX�����L b
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i[��LDkDLDW d`b LD�HLNlQ��l>] d W���l[uH��L ? q X�W���k#@¡] d �9LNl[W°X>l[h q L(h4��W�W�LNM���l4X9]'LDh d l[L q _ d l[L©] J L b LNX|�;]�L b �
� ]c��W���l>]�L b LDW']���l[u�] d l d ]�L�] J X9] ] J L�W�] b X9]�LDuH_�X9h d i[]�LDh�� d`b ] J L ?�u b XHl[Y[��X b ��]e_8@�M�XHl4X9uHLNM�LNl>]
d ��] d �9LNl[W�h d LDWQl d ] J X|�HL\X>l¤��MQi4X9kD] d l ] J L\k d l[W���W�]�LNl[kD_ d ��] b XHl[W�X9kD]�� d l[W|� q Y[] d l¦] J L
L�D\kD��LNl[kD_ d �F] J L^W�_`W']�LNM#���1� d[q[f LDkD]'W°X b L^LDZ`kD��Y[W����HLD��_�MQXHl4X�uHLDh�Y[W'��l[u�kNXHY[W�X9�jk d l[W'��W']�LNl[kD_
] J LNl£��]���W�X�h4�6XHl>]�X9uHL d Y[W�] d i L b MQXHl[LNl>]���_�� d kNX9]�L�] J L�] d �9LNl[W©X9]�] J LD� b�J[d M�L�W���]�LDWN� I�J ��W
� X|_H�j] d �9LNl[W�X b L�X9� � XN_[W�� d kNX9����_¨X|�6X9����X q ��L � ��] J[d Y[](] J LQl[LDLDh d � b LD¯4Y[LDW�]���l[u#] d ��LNl[W�XHl[h
h4LD�����HL b ] J LNM �`��XV] J L(k d MQM�Y4l[��kNX�]�� d l!l[LD] ��d`b �j���1��� d lV] J L d ] J L b©J XHl[h$��X9kDkDLDW�W'LDW©] d XHl
d`q�f LDkD]©M�Y[W�] q L�W'L b ��X9�����NX q ��L #1�;� LH���4W�L b ��X9�����NX q ������]e_���W�Y[W'LDh�X9W�k d[b�b LDkD]�l[LDW�W^k b ��]�L b � d l %^] J LNl
��Y[W���l[u(] d uHLD] J L b X�W�Y�D\kD��LNl>]���_���X b u>L°l[Y4M q L b$d �j] d �9LNl[WFMO��u J ] b LDhjY[kDLc] J Lck d MQM�Y4l[��kNX9]�� d l
d �HL b�J LNX�h$����l[W�]'LNX9h d � b LD¯4Y[LDW�]���l[u®XHl[h b LDkDLD���`��l[u«XBkDL b ]�X9��l+l`Y4M q L bVd � q X9W���k!] d ��LNl[W
] J4b d Y[u J M�Y[��]���i[��LQM�LDW'W�X9uHLDWN�4X9���$] J L(] b XHl[W�X�kD]�� d l#M�Y[W�]�X9kD¯�Y[� b L���W�X�W���l[uH��L�� Y[W'LDh#W�Y4i4L b �
] d �9LNl��

F J L b LNX9W(� d`b X£W�]�X9]���k\Y[W�L d ��] J L�� b X>M�L ��d`b �,�$�;� LH����Y[W���l[u¤X£W���l[uH��L#k d l[W���W�]�LNl[kD_¤k b �¾�
]�L b � d l��cXHl d i[]'��M�X9�c] d �9LNl!h4��W�W�LNM���l4X9]'� d lBW�] b X9]'LDuH_�kNXHl¦¯4Y[��]'L\LNX9W'����_ q LV��h4LNlH]��ª�jLDh+XHl[h
k d l>�ju[Y b LDh$��] d �9LNlBh4��W�W�LNM���l4X9]�� d l ��l] J L�h4_4l4XHM���k!kNX9W�L#��W�M d`b L�k d MQi[����kNX�]�LDh$� '�L b LH�
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W�L b ��X������NX q ������]e_!LNl>� d[b kDLDW(] J L�W�XHM�L(W�LD¯4Y[LNlH]'��X��ci4L b kDLNi[]�� d l d �c] J[d W�L�Y4i4hjX�]�L�L � LDkD]'W�X9]�X9���
i bed kDLDW�W�LDW|� � XHY[W�X��4W�L b ��X9�����NX q ������]�_#��W ��lV] J ��W W�LNl[W�L�W�] bed l[uHL b Xk d l[W���W�]�LNl[kD_Qk b ��]'L b � d lQ] J XHl
kNXHY[W�X9��k d l[W���W�]�LNl[kD_H� I^J ��W�� X9kD] ��W b L�±jLDkD]�LDh#��l d Y b XHi4i b d X9k JQq _VX ?'W�] bed l[u>L b @(W�_4l[k J4bed l[�¾�
�NX9]'� d l b Y[��L(W�LD]�� d`b kNXHY[W�X9�,W�L b ��X9�����NX q ������]e_H��M�LNX>l[��l[u���l>]�Y[��]����HLD��_#] J X9] q _VY[W���l[u��jZ`LDh b LNX9h
XHl[h �©b ��]�L�W�LD]�W�W'] bed l[uHL b(b Y[��LDW���LNX9h¤] d W�_4l[k J4b d l[���NX9]�� d l¦W�LD]�W J X|�[��l[u���l¤] d ]�X9��X J ��u J L b
kNX b h4��l4X�����]e_ #Â�Â� LH����M d`b L#] d �9LNl[W\i L bQd`q�f LDkD]\M�Y[W�] q L¤X9kD¯4Y[� b LDh«i b � d`b ] d X9kDkDLDW'W���l[u] J L
d`q�f LDkD]&% �
� � (�´4x  P �	#���¶ �@}��$zN¹��:���H{4y���¹�� ��´[y � ��(�´�x ��¹�z ��{��$xD{ ( ��´�z@��{ ( ���H{jwP� ("�1y�¶+*

�� ;E , � # � � 	 ,�������� 
�� # ; %�% # � %
# � - � # ; % % � # � �	�+�� ;�%��� # � %!� �  ;�%��,#��� 
�� # ; %�% # � %

� ��] J � �	�#�� ������ # � %OJX� ��� # � %^XHl[h
��� ��� n #;r)%

8
S�Y[��L # � %�W�i4LDkD�ª�jLDW!X b LNX9h+W�_4l[k J4bed l[���NX�]�� d l+W�LD]V] J X9]Vh d LDW!l d ]#l[LDLDh ] d k d lH]�X9��l«X>lH_
] d �9LNl��¨S�Y[��L # � % b LD¯4Y[� b LDW�X!MQX f�d`b ��]e_ d �©] d �9LNl[W d �(XHl d[q[f LDkD]�] d¤q L#��l[kD��Y[h4LDh«��l ] J L
�©b ��]'L¤W�_4l[k J4bed l[���NX�]�� d l W'LD]#�¾�V] J L!k d`b�b LDW�i d l[h4��l[u d`q[f LDkD]#��W£��l[kD��Y[h4LDh���l�� # ; %D� I�J L
��X9kD]�] J X9]�X9]���LNX9W�]QX!MQX f�d`b ��]e_ d �©] d ��LNl[W d ��X>l d`q�f LDkD]�M¡Y[W'] q L�X�kD¯�Y[� b LDhu`Y4X b XHl>]�LDLDWN�
] J X�]¡] J L b L\��W\X�]OM d W�]QX£W���l[uH��L�Y4i4hjX9]�L#] b XHl[W�X9kD]'� d l¤] J X�]¡kNX>l¨i bed kDLDLDhW���l[kDL�X�]OM d W�]
d l[L¦W���]�L!kNXHl J[d ��h XMQX f�d[b ��]�_ d ��] d �9LNl[W�X9]#XHl>_®uH���HLNl ]���M�LH� I^J L b L�� d[b LH��uHLNl[L b X9����_
W�i LNXH�>��l[u,�$M d h4�ª�;_`��l[u�XHl d`q[f LDkD]©Y4l[h4L b kNXHY[W�X9�&W�L b ��X9�����NX q ������]e_¤k d l[W�] b X9��l>]�W���LNX9h4W�] d l d l>�
� X9��]e�;� b LDLQY4i4hjX9]'L�] b X>l[W�X9kD]�� d l[WN� » LNi4LNl[h4��l[u d l#] J L�] d ��LNl#h4��W�W�LNM���l4X9]'� d l!W�] b X�]�LDuH_#XHl[h
] J L�] b XHl[W�X9kD]�� d l ��d`b �>� d X9h d �c] J L�LNl>]�� b L�h4��W'] b � q Y[]�LDh¤W�_[W�]�LNMµ��Y4i hjX9]�L�] b XHl[W�X9kD]�� d l[W�kNXHl
q L � X9��]e�;� b LDLH���Â� �,� d`b LDZ�X>MQi[��LH�FXVi4X b ]���kNY[��X b W���]�L���W�W�Y[LDW�XQW�L b ��LDW d �°Y4i4hjX�]�L�] b XHl[W�X�kD]�� d l
� ��] J[d Y[] d ] J L b W���]�LDW(¯4Y[LDW�]���l[uV� d`b ] d �9LNl[W©] J LNl�X9]���LNX9W�]�] J L�W�LDk d l[h X>l[h�X9���&W�Y q W�LD¯4Y[LNlH]
Y4i hjX9]�L�] b XHl[W�X9kD]�� d l[W&��lQX bed9� X b L � X9��]e�;� b LDLH�HX9W'W�Y4M���l[u(] J X9]&] J L b LD¯4Y[� b LDhQ] d �9LNl[W b LNMQX���l
X9]^] J L(W���]�L¡X>l[h�X b L�l d ] b L���h4��W'] b � q Y[]�LDh$�

��
 � ���AI ?RG � ?�� GJMC? � ? � �
H d`b LNl>� d`b kD��l[u#W�L b ��X9�����NX q ������]e_H� q4d ] J �,¯4Y[L b _�X>l[h�Y4i4hjX�]�L�] b XHl[W�X9kD]�� d l[W(M�Y[W�] q L�W�_4l[k J4b d �
l[���DLDh!��l#W�Y[k J X � X|_¡] J X9]�¯4Y[L b ��LDW d`q W'L b �HL�] J L�M d h4�¾�jkNX�]�� d l[W©h d l[L q _\] J L�M d W�] b LDkDLNl>]
Y4i hjX9]�L�] b XHl[W�X9kD]'� d l � ��] J#b LDW�i LDkD]©] d X�] d ]�X�� d`b h4L b ��l[u#XHM d l[u¡] J L�] b X>l[W�X9kD]�� d l[W�X9W�h4L��4�
l[LDh q _\X�k d MQM d lQ�[��L � ��g ] d ]�X9� d[b h4L b ��l[u�kNXHl q L�X9k J ��LD�HLDh q _\i b LD�HLNl>]���l[u�] ��d Y4i4hjX9]�L
] b XHl[W�X9kD]�� d l[W�] d¨q L£LDZ`LDkNY[]'LDh«k d l[kNY b�b LNl>]���_H�+g©h4h4��]�� d l4X9����_H�(l d Y4i4hjX�]�L�] b XHl[W�X9kD]�� d lB��W
X9��� d9� LDh �©J LNl[LD�HL b ¯�Y[L b _Q] b XHl[W�X9kD]�� d l[W°X b L d l[u d ��l[u 1 s43���S�LNX9h#XHl[h ��b ��]�L©� d kó�>W�] d uHLD] J L b

� íFÞ � ß



�����������	��
������
����	����������������������
������� ���
"!#���$���%��
���&(')��
"!#�*!+��,-
.�$� P|o

� ��] J ] ��d ��i J X9W�L���� d kó�>��l[u§X b L � LD���ª���[l d9� l ]�LDk J l[��¯4Y[LDW#] d LNl>� d`b kDL£W�Y[k J X q L J X|�`� d`b � d`b
l d l>� b LNi[����kNX9]'LDh d[q[f LDkD]'WN�
$�� �ì¹�z9} � � ����´4z@��{ ("���>{jw � ( ��yD¶ y �@z|¹ � � � ��¹jyD´4x�����´�z9xY��¹���� � ��w&´�z9x��j{J�$º�� ��¹�z ���¤x
�ìl¤kNX9W'L d � b LNi[����kNX9]�LDh d`q[f LDkD]�WN�½� d ]�LDW|�$�HL b W'� d l¨l[Y4M q L b WN��XHl[h b LNX9hj² �©b ��]'LQ¯�Y d[b Y4M�W�] d �
uHLD] J L b�� ��] J ] �°d k d l[W'] b X9��l>]�W � ��] J£b LDW�i4LDkD]�] d\b LNX9h�XHl[h ��b ��]�L�¯4Y d`b Y4M�W|�4LNl>� d[b kDL¡X�k d[b �
b LDW�i d l[h4��l[u�l d ]�� d l d ��k d l[W���W�]'LNl[kD_H��kNX9����LDh ��
.,�� ��������� !#,$ �����&5�*6#�87#�%&9�����K1 s43�� '�L b LH��X�� d ]�LH�,X
�HL b W�� d ll`Y4M q L b �cXHl[h®X b LNi[����kNX¨X b L�X�� � X|_[W�k d ��� d kNX9]�LDh«X�]¡X£W���]�LH� a b � d`b ] d X9kDkDLDW�W���l[u
X b LNi[����kNX�]�LDh d`q[f LDkD]���lBX d l[L���k d i>_>��W�L b ��X9�����NX q ��L���k d MQi[��� X>lH]�� X�W J � d l���X b LNX9h¦¯�Y d`b Y4M d �
� d ]�LDW$# d`b��©b ��]�L�¯4Y d`b Y4M d �c� d ]'LDW©h4LNi LNl[h4��l[u d l#] J L d i4L b X9]'� d l %©M�Y[W�] q L d`q ]�X���l[LDh$��g
W���]�L J X|�[��l[u\X b LNi[����kNX�] b ��LDW�] d u b XHl>]c��]�W�� d ]�L�] d X b LD¯4Y[LDW�]�L b�q _�� b W�]�� d kó�>��l[u\] J L b LNi[����kNX
��l b LNX9h # �©b ��]'L %�M d h4LH���Â�©] J ��W�W�Y[kDkDLDLDh4W #1�;� LH���F] J L b LNi[����kNX¤��WQl d ]¡X�� b LNX9h4_¤� d kD�9LDh��lBX
k d l>±j��kD]���l[u®M d h4L %�] J LNlB] J L��6X���Y[L d �(] J L#� d kNX9� b LNi[����kNX¦] d u>LD] J L b�� ��] J ��]�WQ� d ]�L#�6X���Y[L
XHl[h#�>L b W�� d lVl`Y4M q L b �9X9��Y[L���W�W�LNlH]�] d ] J L b LD¯4Y[LDW�]�L b #1] J L d`q[f LDkD]�W ] J LNM�W�LD���HLDW b LNMQX9��l#X9]
] J L�W���]�L % ���[��l[kDLQX9]���LNX9W�](] J L�l`Y4M q L b�d �c� d ]�LDW���l[h4��kNX�]�LDh q _#] J L b LNX9h # �©b ��]�L %^¯�Y d`b Y4M
M�Y[W�] q L¡k d ����LDkD]�LDh$�&] J L b LD¯4Y[LDW�]�L b M���u J ](k d l>]�X9kD]�W�LD�HL b X9�&W���]�LDW J[d W']���l[u b LNi[����kNX�WN�¡p(l[kDL
] J L b LD¯4Y[� b LDh¨¯4Y d`b Y4M J X9W q LDLNl d[q ]�X9��l[LDh$�&] J L b LD¯4Y[LDW�]�L b kNXHl¤i4L b � d`b M�] J L d i4L b X9]'� d l��
H d`b X b LNX�h X�kDkDLDW�WN�$] J L\M d W�] b LDkDLNlH](�9X9��Y[L d ��] J L d`q�f LDkD](kNXHl q LQh4L b ���HLDhB] J4bed Y[u J ] J L
�HL b W�� d l�l[Y4M q L b W$J�Y[W���l[u#] J L(�9X9��Y[L d � XHl>_ b LNi[����kNXVLDZ J � q ��]���l[u�XVMQX9Z[��M�X9�$�HL b W'� d l�l[Y4M��
q L b XHM d l[u#] J[d W�L b LNi[����kNX�WQk d l>]�X9kD]�LDh¤_[��LD��h4W\X£k d`b�b LDkD] b LDW�Y[��]N�!��l¦kNX9W�L d � �©b ��]���l[u!] J L
b LNi[����kNX9]�LDh d`q[f LDkD]N�4X9���Fk d l>]�X9kD]'LDh b LNi[����kNX�W�M¡Y[W'] q LQX9] d M���kNX9����_�M d h4�ª�jLDh$��g�h4h4��]�� d l4X9����_H�
] J L(�>L b W�� d l#l[Y4M q L b d ��X9���FM d h4�ª�jLDh b LNi[����kNX9W�M�Y[W�] q L�X9] d M���kNX9����_VW�LD]�] d X��9X9��Y[L J ��u J L b
] J X>lQ] J L�M�X9Z`��MQX��j�HL b W'� d l#l`Y4M q L b k d lH]�X9��l[LDh\��lV] J L(W�LD] d �&k d lH]�X9kD]�LDh b LNi[����kNX9WN����l#X>lH_
kNX9W'LH��X����½� d kD�HW J LD��h q _Q] J ��W�] b XHl[W�X9kD]�� d lVX b L���l4X9����_ b LD��LNX�W�LDh$� I^J L©k d l[W'] b X9��l>]�W���M�i d W�LDh
d lV] J L b LNX�h\¯4Y d`b Y4M 7�X>l[h �©b ��]�L�¯�Y d`b Y4M 3 X b L(X9W � d ��� d9� WN�GH�� b W']N�`l d k d l[kNY b�b LNl>] b LNX9h
XHl[h �©b ��]�L\X9kDkDLDW'W�LDW�X b L\X���� d9� LDh$�$] J Y[WN�:7�� 3 � �B� ��] J �q LD��l[u�] J LQ] d ]�X��Fl`Y4M q L b(d �
b LNi[����kNX9W#XHl[hB] J L b L�� d`b LQW���]�LDW���l¦] J LVh4��W�] b � q Y[]�LDh W�_`W']�LNM#���[LDk d l[h$� l d ] ��d k d l[kNY b�b LNl>]
�©b ��]'L�X9kDkDLDW'W�LDW�W J[d Y[��h q L#i d W'W�� q ��LH� ] J Y[WN��3 � � � n 1 r43��#g	��X b u>L�l[Y4M q L b�d ��hjX9]�X b L��
i[����kNX9]�� d l¤i b d ] d k d ��W��[l d9� lV� bed M ] J L�����]�L b X�]�Y b LQY[W�L�] J L¡X q4d �HL¡X���u d`b ��] J M¢� d`b LNl[W�Y b ��l[u
W�L b ��X������NX q ������]e_ d � b LNi[����kNX9]�LDh d`q�f LDkD]�W 1 � � � �jo4�$PNo43��
$�� �ì¹�z9} � � � ��´4z ��{ ("���H{jwP� ( ��yD¶ y �$z|¹�� � � � ¹��,´E�@x�� ��´�z9xY��¹�� ��´4}9yD¹�z6x��&{J�@º���¶+�@}��$z|¹j·
�����>{4y���¹�� ��´`yNx
F+��] J ��l d Y b � b XHM�L ��d`b �,��] J[d Y[u J �c] J L�� d ]'L d �X>l d`q[f LDkD] # d`b�b LNi[����kNX)% �BX9]QW���]�L � 9©��W
b LNi b LDW�LNlH]'LDh q _£��]�W�] d �9LNl � 9� �
	 b XHl>]���l[u�XV� d ]'L�] J L b L�� d`b L�k d`b'b LDW�i d l[h4W�] d W�LNl[h4��l[u!] J L] d �9LNl!] d ] J L b LD¯4Y[LDW�]�L b �V�4X9]���We�;_`��l[u¤X#¯4Y d`b Y4M # b LNX9h d`b��©b ��]�LV¯�Y d[b Y4M�h4LNi LNl[h4��l[u d l
] J L d i4L b X�]�� d l %���l[h4W���]'W�k d Y4l>]�L b i4X b ](��l¦] J L\X�kD¯�Y[��W���]�� d l d ��X���� ] d �9LNl[W(] J X9]�X b LQ��l[kD��Y>�
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h4LDh!��l£] J L�k d`b'b LDW�i d l[h4��l[u b LNX9h d`b��©b ��]�L�W�_4l[k J4bed l[���NX�]�� d l!W�LD]©i b � d[b ] d i4L b � d`b M���l[u#] J L
d i L b X9]�� d l ��]'W�LD�ª� � » L b ���[��l[u�] J L\M d W�] b LDkDLNlH](�9X9��Y[L d �°] J L b LNi[����kNX9]�LDh d`q[f LDkD](��l!kNX9W�L d �
X b LNX9h�X9kDkDLDW�W���W�W���MQi[��_�X9k J ��LD�>LDh q _ b LNX�h4��l[u�] J L(�6X9��Y[L d ��] J L(� d kNX9� b LNi[����kNX � ��] J ��lµ] J L
] b XHl[W�X9kD]�� d l��Vg�](] J ��W�]���M�LH�&��]���WQX9� b LNX9h4_!u`Y4X b XHl>]�LDLDh¤] J X9](] J LQ� d kNX9� b LNi[����kNX£��WOY4i>��] d �
hjX9]'LH� I^J ��W���W�hjY[L\] d ] J L���X9kD]�] J X9]�XHl>_!] d �9LNl¤X���W d�J X9WQX#�>L b W�� d l!�HLDkD] d`b i4X b ]N� I�J ��W
�HL b W�� d l!�HLDkD] d[b i4X b ](kNXHl!��l£��X9kD] q L b LDu`X b h4LDh¨X9W(XV� d uH��kNX9�c�>LDkD] d`b ]���M�LDW�]�XHMQi����[��l[kDL#X
] d �9LNl���W � ��] J4J LD��h#��lVX(M�LDW�W�X9u>L q Y � L b Y4l>]�����X9���jkNX>Y[W�X9����_ b LD��X9]�LDh\Y4i hjX9]�L(M�LDW�W�X�uHLDW J X|�HL
q LDLNl b LDkDLD���>LDh X>l[h�XHi4i[����LDh!] d ] J L�� d kNX9� d`q[f LDkD] #1W�LDL H���u`Y b L � %D� �6X9��Y[LDW d ��] J L�� d kNX9� d`q �
f LDkD]�X b L©X9]���LNX9W'] b L�±jLDkD]���l[u¡] J LDW�L©M d h4�ª�jkNX9]�� d l[W�] J X�]cX9kD¯�Y[� b LDh#] d �9LNl[W d ��] J ��W�i4X b ]���kNY[��X b
b LNi[����kNX9]�LDh d`q[f LDkD] J X|�HL d[q W�L b �HLDh$���+�1��] J L�W�_�l[k J4bed l[���NX9]'� d l¤W�LD]'W�X b L¡h4L���l[LDhB��l!W�Y[k J X
� X|_�] J X�] b LNX�h X>l[h �©b ��]�L�W�_4l[k J4b d l[���NX9]�� d l¦W�LD]�W�X9W � LD����X9W(] ��d\�©b ��]'L¡W'_�l[k J4bed l[���NX9]�� d l
W�LD]'W d �cXHl d`q[f LDkD]©X9� � X|_`W J X|�HL(XQl d l>��LNM�i[]�_#��l>]�L b W�LDkD]'� d l#] J LNlV] J L��6X9��Y[L d ��] J L d`q[f LDkD]
��W\X9� � X|_`WQY4i>��] d ��hjX9]�LH� d l[kDL#] J LV��W�W�Y[LDh d i4L b X9]'� d l¨X9kDkDLDW'W�LDWQ] J L d`q[f LDkD] � W��6X9��Y[L � ��] J ��l
] J L�] b XHl[W�X9kD]�� d l����ìl£kNX9W�L d �°XHl d`q�f LDkD](Y4i4hjX9]'LH��] J L�] d �9LNl[W©��l[kD��Y[h4LDhB��l£] J L �©b ��]�L�W�_4l>�
k J4bed l[���NX9]�� d lVW'LD]°X b L�]�X9u>uHLDh � ��] J ] J L�W�XHM�L��>L b W�� d l��HLDkD] d`b X9Wc] J L(Y4i4hjX�]�L�MOLDW�W�X9uHLDW � d`b
] J L d`q[f LDkD]N� » Y[L�] d ] J L���lH]'L b W�LDkD]�� d l#i bed i4L b ]e_ d �FX �©b ��]�L�W�_4l[k J4b d l[���NX9]�� d l�W�LD] � ��] J X>lH_
d ] J L b W'_�l[k J4bed l[���NX9]�� d l�W�LD]N�>W�Y q W�LD¯4Y[LNlH] b LNX9h4W d[b��©b ��]�LDW�] d ] J L d`q�f LDkD]�X b L�h4LD��X|_HLDh#Y4l>]����
] J LDW'LDWOY4i hjX9]�L#M�LDW�W�X�uHLDW J X|�HL q LDLNl b LDkDLD���HLDh®XHl[hB] J LVk J XHl[u>LDW J X|�HL q LDLNlXHi4i[����LDh ] d
] J L^� d kNX9� b LNi[����kNX �°�[_4l[k J4b d l[���NX9]�� d l b Y[��LDWcLNl>� d`b kD��l[u�] J L���lH]'L b W�LDkD]�� d lQi b d i4L b ]e_QX b L�uH���HLNl
q LD� d9� �
� � (�´4x  P ��	#���¶ �@}��$zN¹��:���H{4y���¹�� ��´[y � ��(�´�x ��¹�z9��´�z@��{ ( ���H{jwP� ("�1y�¶+*

# � - � # ; %�% � # 	 ,������ E �� �E8� # � %!� 	O,;��� ����
.� # ; %�% # � %
# � - � # ; %�% � #��  �����,�� E8�� �E � # � %!� �  ��%��,#����
�� # ; %�% # = %

� ��] J 	 ,������ E �� �E8� # � % JX� � � # � %D�#�  ;�%��,�� E �� �E8� # � %OJX� �  # � %�XHl[h
7 �43 � � #;o)%

3 � ��� n # PNt)%
8
��
 � ��� ?5� B FC? >	��M � �
� � �E> = ��>��@? ��� �A>CB ? � �
g�W�X9� b LNX9h4_£W�]�X9]�LDh$� d l[L�MQX fed`b X9h4�6XHl>]�X9u>L d � L b LDh q _#] J L�� b XHM�L ��d`b �Q��W(] d k J X>l[uHL�] J L
k d l[W'��W']�LNl[kD_ d l>��] J L��;±j_H���;� LH��� �©J ����L�] J LVW�_[W�]�LNM ��W b Y4l4l[��l[u,� I�J L�MQX���l¦h4� D\kNY[��]e_] J X9]

� ß Ó;Ô&�DÐìà#Ö¾×©×;Ñ'Ö¾Ù#Ó;Ô!ô Ô'Ú6×;ÐìÕ V�Ð�Ñ'à�Ô�ØHÐìÕ�Ñ�Ó1Ö¾Ô'à6õ�Ö äcÓ1Ï6Ð(Ó;Ô��DÐ�à#Ï9Ñ�×^ÚHÐeÐ�à�Ñ�Ý! �ÒNÖ Õ�ÐeÙ#ä�Ô'Õ�Ñ�à�Ô'ØHÐ�Õ�Ñ�Ó1Ö¾Ô'à
& Õ�ÐeÑ�Ù¡Ô'Õ�Z@Õ;Ö¾Ó;Ð - î � Ó&Ö¾×cÓ1Ï9ÐìÕ�Ð�ä�Ô'Õ�Ð ØNÏNÛD×1Ö¾ÝeÑ%TUT�Û�ØNÕ�Ðe×;ÐìàNÓcÑ�ÓcÓ1Ï9Ð�Ó1Õ�Ñ�à9×;Ñ�ÝeÓ1Ö¾Ô'àQØNÕ�ÔDÝeÐe×;×1Ö à6â�×1Ö¾Ó;Ð�î � à¡ÝeÑ�×;Ð�Ô�ä$Ñ
ã�ÔDÙDÖ�@9ÝeÑ�Ó1Ö¾Ô'àQÔ�äjÓ1Ï9Ð�Ñ�×;×;ÔDÝìÖ¾Ñ�Ó;Ð�Ù�Ô�Ú|ëÂÐeÝeÓeç9Ó1Ï6Ð�Ó;Ô��óÐìà�Ö¾×FÑWT¾×;Ô�ã�ÔDÙDÖ�@9Ð�ÙØNÕ;Ö¾Ô'Õ�Ó;Ô Ö¾Ó;×�Õ�ÐRT¾ÐeÑ�×;Ð & ×;ÐeÐ�[Ö¾â'ÒNÕ�Ð�� - î
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M�Y[W�] q L d �>L b k d M�L#��l] J ��WVk d l>]�LDZ[]\��WV] d u`Y4X b XHlH]'LDL�X �;�-�� ����%
.����,�� W � ��]�k J � bed M d l[L
k d l[W'��W']�LNl[kD_¤] d XHl d ] J L b�d l[LH�¡�[��l[kDLVk d l[W���W�]�LNl[kD��LDWQX b L b LNi b LDW�LNl>]�LDh¨X9W(W'_�l[k J4bed l[���NX9]�� d l
W�LD] b Y[��LDWN�$k J XHl[uH��l[u£] J LQk d l[W���W�]'LNl[kD_�k d l[W�LD¯�Y[LNl>]���_¨M�LNX>l[W(LDZ`k J XHl[uH��l[u d l[LQW�_4l[k J4bed l[�¾�
�NX9]'� d l b Y[��L(W�LD]�X9u`X9��l[W�]�XHl d ] J L b d l[LH�c� � ��]'k J ��l[u\XHM d l[u�k d l[W'��W']�LNl[kD��LDW©kNXHl�] J L b L�� d`b L q L
b LDu[X b h4LDh�X�W©XHl#Y4i4hjX�]�L d i4L b X�]�� d l d ��W d M�L�M�LD]�X�hjX9]�X¡Y[W'LDh q _V] b XHl[W�X�kD]�� d l#MQXHl4X9u>L b WN�
I�J L b L¡X b L(W'LD�HL b X9�$X9��]�L b l4X�]����HLDW�� d`b ] J L�MQX���l>]�LNl4XHl[kDL d ��W�_�l[k J4bed l[���NX9]'� d l b Y[��L�W'LD]�WN�
�µ¹���· ��´���("� }�{4yD´�º ��¶+�$} �$z|¹������>{4y���¹�� � ��(�´ ��´`yNx
p(l[L©i d W�W�� q ������]�_V��W�] d MQX9��l>]�X9��l�X�W���l[uH��LH�4l d l>� b LNi[����kNX9]�LDh d`q[f LDkD]F] J X�]FW�] d`b LDW�] J L�W�_4l[k J4b d �
l[���NX9]�� d l b Y[��L�W�LD]N� I�J ��W d`q[f LDkD]FM�Y[W�] q L b LNX9h[��� d kD�9LDh¡X>l[h b LNX9h q _�X�] b XHl[W�X�kD]�� d l�MQX>l4X9uHL b
i b � d`b ] d ] J L�LDZ[LDkNY[]�� d l d �FXHl>_�] b XHl[W�X�kD]�� d l�����l�kNX9W�L d �FXk d l[W���W�]�LNl[kD_QW � ��]�k J �[] J L d`q[f LDkD]
J X9W�] d�q L �©b ��]�L���� d kó��LDh§XHl[hBM d h4�ª�jLDh$���[��l[kDLV] J L d`q�f LDkD](��WQl d ] b LNi[����kNX9]�LDh$��W � ��]�k J ��l[u
d i L b X9]�� d l[W(h d l d ] b LD¯4Y[� b L¡] J L���lH]'L b X9kD]�� d l d �cM�Y[��]'��i[��LQ] b XHl[W�X9kD]'� d l�MQXHl4X�uHL b WN� ! l>� d[b �
]�Y4l4X�]�LD��_H� q LDkNXHY[W'L�X�W'_�l[k J4bed l[���NX9]�� d l b Y[��L(W'LD] d[q[f LDkD] b LNi b LDW�LNl>]�W�X�kDLNlH] b X9�����DLDh b LDW d Y b kDL
LDW�W'LNlH]���X9��� d`b ] J LV� Y4l[kD]'� d l[��l[u d �©] J L#] b X>l[W�X9kD]�� d lBW�_[W�]�LNMµ�c] J ��W\X>i4i bed X9k JJ X9WQW�LD�>L b X9�
h b X �©q X�kó�>W$J(H�� b W�]N�[] J L�X|�6X�����X q ������]e_ d �F] J L(] b XHl[W�X9kD]�� d l�W�_[W�]�LNM���W�����M���]�LDh q _\] J L�X|�6X�����X|�
q ������]�_ d ��] J L©W'_�l[k J4bed l[���NX9]�� d l b Y[��L©W�LD] d`q[f LDkD]N�GI��HLNl�X�W���l[uH��L(W���]�L���X9����Y b L©kNXHl b LNl[h4L b ] J L
d`q�f LDkD]�Y4l4X9kDkDLDW'W�� q ��LH� ��LNX�h4��l[u!] d XVW���]�Y4X9]'� d l �©J L b L\l d ] b XHl[W�X9kD]'� d l[W(kNXHl q L\i bed kDLDW�W�LDh
XHl>_�M d`b LH���[LDk d l[h$�½W���l[kDLQ] J L�W�_4l[k J4b d l[���NX9]�� d l b Y[��LQW'LD] d`q[f LDkD]�M�Y[W�] q L¡k d lH]�X�kD]�LDh q _
] b XHl[W�X9kD]�� d l!MQX>l4X9uHL b W(i b � d`b ] d XHl>_�] b X>l[W�X9kD]�� d l��,��](k d l[W�]���]�Y[]�LDW�XVW'LD�HL b LQi4L b � d`b M�XHl[kDL
q d ]�]���LNl[LDkD�j�
��´�� ("� }9{4yD´4º ��¶+�$}��@z|¹��:���H{4y���¹�� � � (�´ ��´[yNx
g(l¤W'LDk d l[h¨W d ��Y[]�� d l¤��W�] d W�] d`b LQXµk d iH_ d �©XHl d`q[f LDkD](k d l>]�X9��l[��l[u¤] J LQW'_�l[k J4bed l[���NX9]�� d l
b Y[��L�W'LD]F� d kNX9����_VX9]F] J L°] b XHl[W�X9kD]'� d l�MQXHl4X�uHL b WN� acb � d`b ] d kNX9��kNY[��X9]���l[u�] J L°W'_�l[k J4bed l[���NX9]�� d l
W�LD]'W�� d`b X�] b XHl[W�X9kD]�� d l��9] J L�] b XHl[W�X9kD]'� d l¡M�XHl4X9uHL b W���MQi[��_ b LNX9h[��� d kD�HW�XHl[h b LNX�h4W�] J L�� d kNX��
b LNi[����kNX(] J L b L q _�h4L b ���`��l[u�] J L�kNY b�b LNl>]�W�_�l[k J4bed l[���NX9]'� d l b Y[��LDW|��g«M d h4�ª�jkNX9]�� d l d ��] J ��W d`q �
f LDkD] #;XHl[hV] J L b L�� d`b L�] J L�k d l[W���W�]�LNl[kD_VLNl>� d`b kDLDh q _Q] J L�] b XHl[W�X�kD]�� d lQW'_`W�]'LNM % b LD¯�Y[� b LDW^] J L
i4X b ]���kD��i4X�]�� d l d �FX9����] b X>l[W�X9kD]�� d lVMQXHl4X9u>L b Wc��l d`b h4L b ] d k d l[W���W�]�LNl>]���_#M d h4�ª�;_�X���� b LNi[����kNX9W
d ��W�_4l[k J4bed l[���NX9]�� d l b Y[��LVW�LD]�W|� I�J ��WQXHi4i bed X9k J£d �HL b k d M�LDW(] J LQX|�6X9����X q ������]e_XHl[h¨i L b � d[b �
MQX>l[kDL q4d ]']���LNl[LDkó�!h4LDW'k b � q LDh®X q d �>L�� d`b ] J LVl d l>� b LNi[����kNX9]�LDhkNX9W�LH�Q� ](��X|� d`b ��]�LDW�l d`b MQX9�
d i L b X9]�� d l[W|�F�;� LH���F] J L�i bed kDLDW�W���l[u d ��] b X>l[W�X9kD]�� d l[WN�&X9u`X9��l[W�]�LDZ`kDLNi[]'� d l4X9� d i4L b X�]�� d l[W������9L
k d l[W'��W']�LNl[kD_\W � ��]�k J LDW|� » Y[L©] d ] J L���Y[��� b LNi[����kNX�]�� d l�XHl[hV] J L b L�� d`b L^] J L©� d kNX9�$X9kDkDLDW�W�� q ������]�_
d �cW'_�l[k J4bed l[���NX9]�� d l b Y[��L¡W'LD]�WN��l d X9h4h4��]�� d l4X���k d MQM�Y4l[��kNX9]�� d l£k d W�]�W d kDkNY b hjY b ��l[u#] b XHl>�
W�X�kD]�� d l�i bed kDLDW�W���l[uj�(H d`b ] J L�M¡Y[k J M d`b L�W�LD��h d M kNX9W'L d �jk d l[W���W�]�LNl[kD_(W � ��]�k J LDW|� b LD��X9]����HLD��_
J ��u J k d MQM�Y4l[��kNX9]�� d l�k d W�]�W°X b ��W�L�hjY[L�] d ] J L�� X�kD]�] J X9]cX9���jk d i[��LDW�M�Y[W�] q L�Y4i hjX9]�LDh$�&g©h[�
h4��]�� d l4X9����_H�&] J L�W � ��]�k Jµd i4L b X9]�� d l#LDZ J � q ��]�W�X b LD��X�]����HLD��_�� d9� X|�6X�����X q ������]e_H� I�J ��W q L J X|�`� d`b
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M�Y[W�]cY4l>� d`b ]�Y4l4X�]�LD��_ q L�X9kDkDLNi[]'LDhQ��l d[b h4L b ] d XN� d ��h¡XHl���l[k b LNX9W�L d �jk d MQM�Y4l[��kNX9]�� d l�k d W�]'W
XHl[h!X�h4LDk b LNX9W'L d � X|�9X9����X q ������]e_#� d`b ] J L�i b d kDLDW�W'��l[u d �cY[W�L b ] b XHl[W�X9kD]�� d l[W|�
$^{ �j´4zV{J�@º � { �H¶ ��¸ ��yN} ��´4x
�ìl d Y b � b XHM�L ��d`b � � L\Y[W�LV] J LV��X�]�]�L b X>i4i bed X9k J!�©J ��k J ��W q X9W'LDh d l¦XV��Y[����_ b LNi[����kNX9]�LDh
W�_4l[k J4bed l[���NX9]�� d l b Y[��L¤W�LD] d`q�f LDkD]N� H���u[Y b L � h4LNi[��kD]�W�] J L�W � ��]�k J LDW!XHM d l[uB] J L¤] J4b LDL
k d l[W'��W']�LNl[kD��LDW¡h4L���l[LDhBLNX b ����L b ��l!] J LOi4X>i4L b � I�J L d �6X9��W b LNi b LDW'LNlH]�] J L�h4� � L b LNl>](k d l[W���We�

Serializability
Causal

Consistency
Causal

Serializability

H���u`Y b L � J �� ��
"!#�����%��
"!�7L,-� G,;,-
 ����
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]�LNl[kD��LDWN� I�J LQX b�bed9� W���l[h4��kNX9]�LVX\i d W�W�� q ��L\W � ��]�k J ��H d`b ��l[W�]�XHl[kDLH��] J LQX b�bed9� W']�X b ]���l[u#X9]
W�]�X9]�L����������
	����������	
���
������	�������X>l[hQLNl[h4��l[uOX�]����������	
���
������	������(��l[h4��kNX9]�LDW�X(i d ]�LNl>�
]���X9�4k d l[W���W�]�LNl[kD_�W � ��]�k J � bed M kNXHY[W�X9�[W�L b ��X9�����NX q ������]e_Q] d W�L b ��X9�����NX q ������]e_H� I�J L�]e_�i L d ��X b�bed9�
#1W d ����h d`b hjX9W J LDh %(��l[h4��kNX9]�LDWQ] J LQM�LD] J[d h¨Y[W'LDh¤� d`b i4L b � d`b M���l[u�] J LQW � ��]�k J �V��l!kNX�W�L d �
W � ��]'k J ��l[u�� b d M�X � LNXH�9L b k d l[W���W�]'LNl[kD_¡] d X(W�] b d l[uHL b&d l[L #1] b XHl[W���]�� d l[Wc��l[h4��kNX9]�LDh q _¡W d ����h
X b'bed9� W&%D�jX�����W'_�l[k J4bed l[���NX9]�� d l b Y[��LQW'LD]�W©k d i[��LDW�M�Y[W�] q L�LNX9uHL b ��_�Y4i hjX9]�LDh J�i b � d`b ] d ] J L
i bed kDLDW�W���l[u d �©XHl>_!W�Y q W�LD¯4Y[LNlH]�] b X>l[W�X9kD]�� d l��&X9���cW�_4l[k J4b d l[���NX9]�� d l b Y[��L\W�LD]�k d i[��LDWQM¡Y[W']
X9� b LNX�h4_ J X|�HL q LDLNl#M d h4�ª�jLDh$�)H d`b LDZ�X>MQi[��L �©J LNlVW � ��]�k J ��l[u�� b d M�kNXHY[W�X9��W�L b ��X9�����NX q ������]�_
] d W�L b ��X9�����NX q ������]e_¤��]�M�Y[W�] q L�u`Y4X b XHl>]�LDLDh£] J X9](X9���FW�Y q W'LD¯�Y[LNl>]�] b XHl[W�X9kD]�� d l[W(X b L�LDZ`LDkNY>�
]�LDh#��l#X�W�L b ��X9�����NX q ������]e_H��k d MQi[����X>lH]���X9W J � d l��cp�] J L be� ��W�LH�4k d l[W'��W']�LNl[kD_�MO��u J ] q L(�[� d ��X9]�LDh$�
��d lH] b X b _�] d ] J X9]N�[W � ��]'k J ��l[u�� bed M X�W�] bed l[uHL b ] d X � LNXH��L b k d l[W���W�]�LNl[kD_�l d ]�� d l #1��l[h4��kNX|�
]�LDh q _£hjX9W J LDh¤] b XHl[W���]�� d l[W(��l!] J L��ju[Y b L %D��LNX9uHL b Y4i hjX9]�LDW d �c] J LQW�_4l[k J4bed l[���NX9]�� d l b Y[��L
W�LD] b LNi[����kNX9W�X b LQl d ]�k d MQi4Y[��W d`b _H���;](W�Y�DVkDLDW � ��] J[d Y[](W�X9k b �¾�jkD��l[u£k d l[W���W�]�LNl[kD_!] d ��X9�D����_
b L�±jLDkD] ] J L�k J XHl[uHLDW 1 PNt43�� I�J ��Wc��W q LDkNXHY[W�L�W�] bed l[uHL b k d l[W���W�]�LNl[kD��LDW�kNXHl4l d ]��[� d ��X9]�L � LNXH�9L b
d l[LDW|�<H d`b LDZ�X>MQi[��L#LDZ`LDkNY[]���l[u¤X£] b XHl[W�X9kD]�� d l¤Y4l[h4L b kNXHY[W�X��cW�L b ��X9�����NX q ������]e_§X���] J[d Y[u J X
W � ��]'k J � b d M�kNXHY[W�X9��W�L b ��X9�����NX q ������]e_] d kNXHY[W�X9� k d l[W���W�]�LNl[kD_ J X9WQX9� b LNX9h4_ q LDLNlB��l[��]���X9]�LDh$�
h d LDW�l d ] b LDW�Y[��]���l�XO�`� d ��X9]�� d l d ��kNXHY[W�X9�$k d l[W���W�]�LNl[kD_H�
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F¤L�X9W�W�Y4MOL�X�W'kDLNl4X b � d\��J L b L�X��HL J ��kD��LQM d �HLDW���l£X�] ��d ��h4��M�LNl[W�� d l4X9�$W�i4X9kDL�#1kNX9����LDh ,-, �
��&9�� ������%��
2! � ����, J L b LNX|�Â]'L b %D��g©W�XHl£LDZ�XHM�i[��LH� d l[LVM���u J ](��MQX�uH��l[L�XVW�LNMO�¾��X>Y[] d l d M d Y[W
LDZ4i[� d`b X9]�� d l£�HL J ��kD��L d l£X\i[��XHl[LD]�X b _#W�Y b ��X9kDLH� I���d\b LNM d ]'L�W�LNl[W d[b W©��l[h4LNi LNl[h4LNlH]���_¨M d �
l[��] d`b ] J L�M d �HLNM�LNl>] d ��] J L��>L J ��kD��LH� d l[L!W�LNl[W d[b ] J L£�HL J ��kD��L)� W�M d �HLNMOLNlH]\X�� d l[u] J L
,���h4��MOLNl[W�� d l��j] J L d ] J L b W�LNl[W d[b X9� d l[u�] J L � ��h4��M�LNl[W�� d l�� I�J LDW�L�W�LNl[W d`b W°k d Y[��h q L�i[��X9kDLDh
� ��] J ��l�] J L�LDZ4i[� d`b X9]�� d l�W�i4X9kDL^��]'W�LD�ª� �[LH� uj���HX9] q X9W�L�kNX>MQi[W d`b ] J LD_OX b L�� d kNX9]�LDh#X9]cl4X|�[��u[X|�
]�� d l£W�X�]�LD������]�LDW d`b�q ��]���l[u�X q4d �HL�] J L¡LDZ4i[� d`b X9]'� d l�W�i4X9kDLH�(g(l d[q W�L b �HL b�� XHl>]�W�] d M d l[��] d[b
] J L(�>L J ��kD��L)� W�M d �>LNM�LNlH] � ��] J ��l£] J L(LDZ�i[� d`b X9]�� d lVW�i4X9kDLH� I�J ��W d`q W'L b �HL b kNXHl q L�] J[d Y[u J ]
d �°X�W©X�k d l>] bed ��kDLNl>]�L b^d`b ] J L(�HL J ��kD��LQ��]�W�LD�ª��� 	(LNl[L b X�����_H�,] J L d[q W�L b �HL b h d LDW(l d ]©l[LDLDh!] d
J X|�HLQi b LDkD��W�L�] b X�kó�>��l[u#hjX9]�X d �c] J L��>L J ��kD��LH���;](W�Y�DVkDLDW(] d�J X|�HL�W d M�L� Y[�D�D_!�`l d9� ��LDh4uHL
X q d Y[]�] J L(�HL J ��kD��L)� W©kNY b'b LNlH](i d W���]�� d l�� ! � F+��] J ��l£] J L(LDZ�i[� d`b X9]�� d l#W�i4X9kDLH�4] J L b L(LDZ[��W�](XHl
� �� ����� �� �[l d9� l\X b LNX�] J X9]cW J[d Y[��h q L�X|� d ��h4LDh q _Q] J L(�HL J ��kD��L q _VX9���@MOLNXHl[WN��p(l[L�M���u J ]
] J ��l4� d �cXHl#X b LNXQi b LDW�LNl>]���l[u�XO] J4b LNX9]�] d ] J L(�HL J ��kD��L d`b �`��kDL��>L b W�X4�

g i d W�W�� q ��L!W d ��Y[]�� d l] d ] J ��W\M d l[��] d[b XHl[hk d l>] bed ��i bed[q ��LNM ��W\] J LV� d ��� d9� ��l[u d l[LH�
I�J L�] ��d W�LNl[W d[b h4LD�[��kDLDW�XHl[h\] J L d`q W'L b �HL b X b L�LNX9k J M d h4LD��LDh�X9W ��l[h4LNi LNl[h4LNlH](i bed kDLDW�W�LDW
� ��] J ��lXµh4��W'] b � q Y[]�LDhBW�_`W']�LNM#�Vg�l¦LDW�]���MQX�]�L d ��] J LQkNY b'b LNlH]�i d W'��]'� d l d ��] J L��HL J ��kD��L#��W
MQX���l>]�X9��l[LDhB��l¤XVW J X b LDh d`q�f LDkD]��!] J X�](k d l[W���W�]�W d ��] �°d �jLD��h4W��:' ,¤XHl[h��:' � W�] d[b ��l[u#] J L
M d W�] b LDkDLNl>]���_ d`q W'L b �HLDh4,[��XHl[h � ��i d W���]�� d l����¦��W���Y[����_ b LNi[����kNX9]�LDh$� �;� LH��� d l[L b LNi[����kNX!��W
� d kNX9]�LDh\X9]&] J L�W�LNl[W d[b � d`b ] J L ,[��h4��M�LNl[W'� d l���X^W�LDk d l[h b LNi[����kNX b LDW���h4LDW°X�]F] J L � ��h4��M�LNl[W�� d l
W�LNl[W d`b �4XHl[h�X(] J � b h b LNi[����kNX �4��l4X9����_H�4��W©MQX���l>]�X9��l[LDh�X9]�] J L d`q W�L b �HL b � 	(LNl[L b X�����_H�,] J L d`q �
f LDkD]©��W(MQX9��l>]�X9��l[LDh�Y4l[h4L b kNXHY[W�X9��k d l[W���W�]�LNl[kD_£k d l[W�] b X���l>]�WN� ' d9� LD�HL b � �©J LNlµ] J L��HL J ��kD��L
XHi4i b d X9k J LDW�] J L b LDW�] b ��kD]�LDh�X b LNX4�[k d l[W'��W']�LNl[kD_#W � ��]�k J LDW©X b L�i L b � d`b M�LDh$�c�ìl#X�� b W�]�W�]�X9uHLH�
Xk d l[W���W�]�LNl[kD_QW � ��]�k J � bed M kNXHY[W�X��4k d l[W���W�]�LNl[kD_Q] d kNXHY[W�X��4W�L b ��X9�����NX q ������]�_#��W ��W'W�Y[LDh$�c�1�&] J L
�HL J ��kD��L#k d l>]���l`Y[LDW�] d XHi4i bed X9k J ] J L\i4X b ]'��kNY[��X b X b LNX4�&XVW�LDk d l[h¤W � ��]�k J � bed M kNXHY[W�X9� W�L��
b ��X9�����NX q ������]e_#] d W�L b ��X9�����NX q ������]e_£��W�i4L b � d`b M�LDh$� ��d lH] b X b ����_H� ��J LNlV] J L©�>L J ��kD��L�M d �HLDW°X � X|_
� bed M ] J L b LDW'] b ��kD]�LDhX b LNX4��] J LDW�L#W � ��]�k J LDW\X b L#Y4l[h d l[LH� I�J Y[W|� �©J LNlB] J L#k d l[W'��W']�LNl[kD_
J X9W q LDLNl¤W'L b ��X9�����NX q ������]e_ � b L�±jLDkD]���l[u�] J L���X9kD](] J X9](] J L��HL J ��kD��L � X�W©¯4Y[��]�LQkD� d W�LQ] d ] J L
b LDW'] b ��kD]�LDh¨X b LNX	��X�W � ��]�k J � bed M W�L b ��X9�����NX q ������]e_B] d kNX>Y[W�X9��W�L b ��X9�����NX q ������]�_B��W�i4L b � d`b MOLDh$�
F J LNlM d �[��l[u!LD�HLNl¦��Y b ] J L b X � X|_H�$] J LNlB] J LVk d l[W���W�]'LNl[kD_��W���l4X9����_®X9��]�L b LDh] d kNXHY[W�X��
k d l[W'��W']�LNl[kD_H� I�J L���h4LNX q L J ��l[hB] J LDW�L�k d l[W���W�]�LNl[kD_£W � ��]�k J LDW(��W�] d M d`b L�i b LDkD��W'LD��_¤M d l[�¾�
] d[b ] J L(M d �HLNM�LNl>] d �&] J L©�>L J ��kD��L �©J LNlQ��]�XHi4i bed X9k J LDW�] J L�hjXHl[uHL b d Y[Wc� d l[LH� I�J ��W d � L b W
] J L d i4i d`b ]�Y4l[��]�_£] d#q L\X q ��LQ] d ��l>]�L b �HLNl[LQ��l!] J L¡�>L J ��kD��L)� WQl4X|�[��u[X9]�� d l£�ª�°] J L��HL J ��kD��L\��W
��l[h4LDLDh¤X q4d Y[]�] d LNl>]�L b ] J L�i4X b ]���kNY[��X b X b LNX4�
S
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H���u`Y b L�r J ���8,	 ���E ��, � � � �$,�� ���-&5,	���8 ���EYQ � ��
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K! � ����,

b LDW'] b ��kD]�LDh¨X b LNX4��g©W�XVh4L�� X>Y[��]|�FkNX>Y[W�X9��k d l[W���W�]'LNl[kD_H�F��X q LD��LDh����,����W¡Y[W�LDh$� F J ����L q LD��l[u
��l+] J L!X b LNX¦��X q LD��LDh � ��] J ���j� kNXHY[W�X��©W�L b ��X������NX q ������]e_ W�L b �HLDW#X9WVk d l[W���W�]�LNl[kD_ k b ��]�L b � d l��
H���l4X9����_H� � ��] J ��l!] J L �9����X q LD��LDh§X b LNX4�jW'L b ��X9�����NX q ������]e_¤��W�Y[W�LDh$� I�J L�h d ]�]�LDh!����l[LQ��l[h4��kNX�]�LDW
] J LQM d �HLNMOLNlH] d ��] J L��HL J ��kD��L d �HL b X�kDL b ]�X9��l£]���M�L¡i L b � d h$�(�[]�X b ]���l[u�X�]�] J L d[b ��uH��l���] J L
�HL J ��kD��LQM d �HLDW�] d9� X b h4W�i d ��l>]�PH�[] J LNl£i d ��l>]©n�LD]�kH� I^J L�i d ��l>]�W©t���P � ��l[h4��kNX9]�LQi d ��lH]�W^��l
]���M�L�XHl[h�W�i4X9kDL �©J L b L�] J L�W�LNl[W d[b W J X|�HL°M�LNX�W�Y b LDh�] J L��HL J ��kD��L)� W°i d W���]�� d l��GH d`b LDZ4XHMQi[��LH�
X9]�i d ��l>]Qs4�&] J L ,���W�LNl[W d`b�J X9WQM�LNX9W�Y b LDh§XHl ,[��k d[d`b h4��l4X9]�L d �©s!XHl[h¤] J L � ��W'LNl[W d`b X � �
k d[d`b h4��l4X9]�L d �°PH�cp(l[kDL�M�LNX�W�Y b LDh$�4] J L�W�LNl[W d[b i bed kDLDW�W�Y4i4hjX9]�LDW^] J L(k d`b�b LDW�i d l[h4��l[u��jLD��h
d ��] J L � d`q[f LDkD] � ��] J ] J L�l[L � �9X9��Y[LH�c��l�] J ��W LDZ�X>MQi[��LH�H] J L ,[��W'LNl[W d`b ��W�W�Y[LDW�X�] b XHl[W�X�kD]�� d l
Y4l[h4L b kNXHY[W�X��jk d l[W���W�]'LNl[kD_Q] J X9]�W�LD]'W �:' , � s4� I�J L � ��W�LNl[W d`b i bed kDLDW�WN�4X9kDk d`b h4��l[uH��_H�[��W�W�Y[LDW
X�] b XHl[W�X9kD]'� d l\Y[W���l[uQ] J L(W�XHM�L(k d l[W'��W']�LNl[kD_�l d ]�� d l�� d[b k J XHl[uH��l[u �:' � ] d P>� F J LNlVLD��] J L b
] J L2,[��W�LNl[W d`b�d`b ] J L � ��W�LNl[W d`b�b LDk d u[l[���DLDW(XHlVLNl>] b _V��lH] d X�h4� � L b LNlH] ?'k d l[W���W�]�LNl[kD_�X b LNX4� @
] J LNl X!k d l[W���W�]'LNl[kD_W � ��]�k JBd i4L b X�]�� d lB��W\LDZ[LDkNY[]�LDh$�+�1�(] J L#�HL J ��kD��L���W#X q4d Y[]Q] d LNlH]'L b
XHlBX b LNX � ��] J X#W'] bed l[uHL b k d l[W���W�]�LNl[kD_B] J XHl ] J L\kNY b'b LNlH]'��_Y[W�LDh d l[LH��] J LNl¦] J LVW � ��]�k J
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��W�h d l[L�� b W�]N�@� d ��� d9� LDh q _!] J L�Y4i hjX9]�L d ��] J L�i d W���]�� d l����Â�©] J LQ�HL J ��kD��L�M d �HLDW���l>] d XHl
X b LNX � ��] J X � LNXH�9L b k d l[W���W�]'LNl[kD_¤] J LNl!] J LVi d W���]�� d l¦��WQY4i4hjX9]�LDh¦� b W�]|��� d ��� d9� LDh q _!] J L
k d`b'b LDW�i d l[h4��l[u!k d l[W'��W']�LNl[kD_¤W � ��]�k J � I�J LQ] ��d W�LNl[W d`b i bed kDLDW�W�LDW¡MOLNX9W�Y b LQ] J L\�HL J ��kD��L)� W
i d W���]�� d lBX9]�X q4d Y[](] J L�W�XHM�L�]���M�LH��g���] J[d Y[u J �½��]�kNXHl4l d ] q L\i b LDh4��kD]�LDh$� �©J ��k J Y4i4hjX9]�L
] b XHl[W�X9kD]�� d lO��W�i bed kDLDW�W�LDhV� b W�]N�(H�Y b ] J L b M d`b LH�>] J L d`q W'L b �HL b �[l d9� W°X q4d Y[]�] J L�� b LD¯4Y[LNl[kD_
� ��] J �©J ��k J �+��W�Y4i4hjX9]'LDh$�(LH� uj����LD�>L b _�j�HL!W�LDk d l[h4WN� !6! F¤L¤X9W�W�Y4MOL�� d`b ] J L!LNX9W�L d �
i b LDW'LNlH]�X�]�� d l�] J X9] ] J L�¯4Y[L b _�] b XHl[W�X9kD]�� d l�h d l[L q _�] J L d[q W�L b �HL b X9]cX(kDL b ]�X9��l�]���M�L©i d ��lH]
��W©i L b � d[b M�LDh#X|�Â]'L b ] J L©k d[b�b LDW�i d l[h4��l[u\i d W'��]'� d l#Y4i4hjX9]�LDW J X|�HL q LDLNlVLDZ`LDkNY[]'LDh$�GH���u`Y b L �
W J[d9� W^] J L¡Y4i hjX9]�L¡X>l[h#¯�Y[L b _#] b XHl[W�X9kD]'� d l[W©X9W � LD���FX9W�] J L�k d l[W���W�]'LNl[kD_#W � ��]�k J LDW©��W�W�Y[LDh
�©J LNlµ] J L(�HL J ��kD��LQM d �HLDW©X9� d l[uQ] J L(��l[h4��kNX9]'LDh i4X�] J ��3 # �:' , %�n(��l#k d ��Y4M�l�n d ������l[L � #;X9]
]���M�L(n)%D��� d[b LDZ�XHM�i[��LH�[h4LDW�k b � q LDW©XHlQY4i hjX9]�L�] b XHl[W�X9kD]�� d l���W�W�Y[LDh q _¡] J L ,[��W�LNl[W d`b i bed kDLDW'W
X9]^]���M�L�i d ��l>]�n�] J X�]©M d h4�¾�jLDW�] J L ,��jLD��h d � d`q[f LDkD] �µ] d n4�c�[��l[kDL�] J L��HL J ��kD��L���W©��lµ] J L
���9����X q LD��LDh®X b LNX4��] J ��W�] b XHl[W�X�kD]�� d l!��W�h d l[LVY4l[h4L b kNXHY[W�X���k d l[W���W�]�LNl[kD_¤k d l[W�] b X9��l>]�WN��g(l
d`q W'L b �HL b ��W�W�Y[��l[u�X�¯4Y[L b _#��MQM�LDh4��X9]'LD��_!X|�;]�L b i d ��l>](n�kNXHlVLD�HLNl>]�Y4X9����_ d`q W'L b �HL�X��HL J ��kD��L
i d W���]�� d l d � �:' ,5�	PQX>l[h �*' � � PQX9W(��l[h4��kNX9]�LDh q _£] J L�LNlH] b _���l!k d ��Y4MQl£� d Y b�d �c����l[L#r
#1�;� LH��� 7 # � %DP #NP %D� I�J ��W���W�hjY[L\] d ] J L�� X9kD]�] J X9]N��Y4l[h4L b kNXHY[W�X��ck d l[W���W�]'LNl[kD_¨k d l[W'] b X9��l>]�WN�
] J LV¯4Y[L b _¤kNXHl¦k d`b�b LDkD]'��_ q L�i bed kDLDW�W�LDh q _¦] J L\] b XHl[W�X9kD]'� d l!W�_[W�]�LNM � ��] J[d Y[]�] J L�l[LDLDh
] dBq � d kD� �©J ����L!kNXHY[W�X9����_®Y4l b LD��X9]�LDh Y4i4hjX�]�LDW�X b L#W�]������©] d¨q L b LDkDLD���HLDh«XHl[h+XHi4i[����LDh ] d
] J L d`q W'L b �HL b � W^� d kNX9� b LNi[����kNX #1W�Y[k J X9W�] J L¡Y4i hjX9]�LQM�LDW�W�X�uHL(� d`b k J XHl[uH��l[u �:' ,£] d n�] J X9]
d`b ��u>��l4X�]�LDh�� bed M ] J L ,���W�L b �HL b X9]&]���M�L�n)%D� I^J L��4�;] J k d ��Y4MQl�uH���HLDW�] J L�k d l[W���W�]�LNl[kD_ �©J ��k J
��W©Y[W�LDhV� d`b LDZ`LDkNY[]���l[uQ] J L b LD��X9]'LDh#] b XHl[W�X�kD]�� d l[WN�&g�]c]'��MOL�o4�9� d`b LDZ4XHMQi[��LH�jX�k d l[W'��W']�LNl[kD_
W � ��]'k J � bed M kNX>Y[W�X9�&k d l[W���W�]�LNl[kD_¤] d kNXHY[W�X9�&W�L b ��X9�����NX q ������]e_¨��W¡i L b � d`b M�LDh$� I�J LQ��X9W�](] ��d
k d ��Y4MQl[W d ��] J L°]�X q ��L°��l[h4��kNX9]�L �©J LD] J L b ] J L d`q W�L b �HLDhQi d W���]�� d lO��W�X b LNX9� d l��9�Â� LH��� �©J LD] J L b
] J L(�>L J ��kD��L J X9W�LD�HL b�q LDLNl�i b LDW'LNlH]©X�]°] J ��W^� d kNX9]�� d l # b LNX9���Y��_HLDW&%D�c�Â� X�i d W���]�� d l#��W©X b LNX9�
d l[L(] J LNlQ] J L���X9W�]�k d ��Y4MQlV��l>� d`b M�W �©J LD] J L b ] J L(i d W���]�� d lV��W�] J L�kNY b�b LNl>]�i d W���]�� d l d �&] J L
�HL J ��kD��LH�&�;� LH���,]���M�LD��_��Y��_HLDW #;X�]©] J L�]���M�L d �c] J LQM d W'] b LDkDLNl>](Y4i4hjX9]�L�] b XHl[W�X9kD]�� d l % � ! & g
u b XHi J ��kNX9��i b LDW�LNl>]�X9]�� d l d �©] J L d`q W�L b �HLDhB�HL J ��kD��L�i d W���]�� d l[W\X b LQuH���HLNlB��l2H���u`Y b L = ����l
] J ��W��ju`Y b LH� q d ] J �,] J L�] b Y[L bed Y[]'L d �c] J L��HL J ��kD��L #1h d ]�]'LDh�����l[L %(X9W � LD����X9W©] J L d`q W�L b �HLDh
bed Y[]�L #1W d ����h®����l[L %#X b LVuH���HLNl�� I�J L�i d ��l>]�W#t���P � b LNi b LDW�LNlH]�] J L d`q W�L b �>LDh®i d W���]�� d l[W d �
] J L(�>L J ��kD��LH� I�J LD_\X b L�l d ]�l[LDkDLDW�W�X b ����_ b LNX9�j� d kNX9]�� d l[W���lVk d l>] b X�W�]c] d ] J L�k d`b�b LDW�i d l[h4��l[u
i d ��lH]�W d �.H���u`Y b L©r �F�;]�kNX>l¡i4X b ]���kNY[��X b ��_ q L�h4L b ���HLDh�] J X9] �©J ����L(Y[W���l[u�kNX>Y[W�X9�[k d l[W���W�]�LNl[kD_H�
] J L d`q W�L b �>LDh bed Y[]'L���W�X>l�XHi4i bed Z[��MQX9]�� d l d �c] J L b LNX9� bed Y[]�L(]�X>�9LNl q _\] J L��HL J ��kD��LH� I�J L
�HL J ��kD��L � X9WN�,� d`b LDZ4XHMQi[��LH��l[LD�HL b i b LDW�LNl>]¡X9](] J L�� d kNX9]�� d l¦uH���HLNl q _¤i d ��l>] � � a&d ��lH]�s4�
d lB] J L�k d l>] b X b _H����W\X b LNX9��XHl[h ]���M�LD��_� d kNX9]'� d l�� F J LNl®Y[W���l[uBkNXHY[W�X9��W�L b ��X9�����NX q ������]e_H�
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nHr � &9���$,$ 	���8,�,$& XHl[h�� �����8,$&
	 ��� 
���&

]���M�L ,���W�LNl[W d`b � ��W�LNl[W d`b d[q W�L b �HL b k d l[W���W�]�LNl[kD_ b LNX9��� ]���M�LD��_��
t 3 # �:' , %'t 3 # �:' � %�t ���

7 # � %�t�#�t ��� _>LDW _HLDW
P 3 # �:' , % P 3 # �:' � %DP ���

7 # � %DP #NP ��� _>LDW _HLDW
n 3 # �:' , %'n 3 # �:' � %DP ���

7 # � %DP #NP ��� _>LDW l d
s 3 # �:' , %'s 3 # �:' � %DP ���

7 # � %�s�#NP ��� _>LDW _HLDW
� 3 # �:' , % � 3 # �:' � %�n ���

7 # � %�s�#�n ��� l d l d� 3 # �:' , %'s 3 # �:' � %�s ���
7 # � % � #�s ��� l d l d

r 3 # �:' , %'n 3 # �:' � % � ���
7 # � %�n�#�s ��� l d l d

� 3 # �:' , %'s 3 # �:' � %�r ���
7 # � %�s�#�r ��� _>LDW _HLDW= 3 # �:' , % � 3 # �:' � % � ���
7 # � % � #�r ��� l d l d

o 3 # �:' , % � 3 # �:' � % = ��� � ���
7 # � % � # � ��� _>LDW l d

PNt 3 # �:' , %'r 3 # �:' � %�o ���
7 # � % � # = ��� _>LDW l d

PHP 3 # �:' , % � 3 # �:' � %�o ��� � �
7 # � % � #�o � _>LDW _HLDW

PNn 3 # �:' , % = 3 # �:' � % = �
7 # � % = # = � _>LDW _HLDW

PNs 3 # �:' , %'o 3 # �:' � % � �
7 # � %�o�# � � _>LDW _HLDW

P � 3 # �:' , %'o 3 # �:' � %�r � � ���
7 # � %�o�#�r ��� _>LDW _HLDW

P � 3 # �:' , % = 3 # �:' � % � ���
7 # � %�o�#�r ��� _>LDW l d

PNr 3 # �:' , % � 3 # �:' � % � ��� � ���
7 # � % = # � ��� _>LDW l d

P � 3 # �:' , % � 3 # �:' � %�s ���
7 # � % � # � ��� _>LDW l d

H���u`Y b L � J�� � ������,<��
.� � E ,$ �� �� ���
 !+���-������
"! ���%Q ,$���8,- G�����:!�G�������8�%
 Q:��� ,- ��������
 !��*!;!#E8,��
��8�%&9, ���8, �$,��8�%�$&9,	� ! �	� �-��
�Q
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n = � &9���$,$ 	���8,�,$& XHl[h�� �����8,$&
	 ��� 
���&

] J L b LNX9� bed Y[]�L d �©] J LV�HL J ��kD��L£kNXHl q L d[q W�L b �HLDh$�cX���] J[d Y[u J ] J L\�>L J ��kD��LDW#i d W'��]'� d l®X9]�X
kDL b ]�X9��l¨i d ��lH]���l¦]���M�LV��W¡l d ]�l[LDkDLDW�W�X b ����_Bk d`b�b LDkD] q Y[]�M�L b LD��_¨XHl¤X>i4i bed Z`��MQX9]'� d l���H d`b
LDZ4XHMQi[��LH�ji d ��lH]�P|t(��W©X b LNX9�,� d kNX9]�� d l��,X9��] J[d Y[u J ��] J X�W q LDLNl d kDkNY4i[��LDh q _Q] J L(�HL J ��kD��L�X9]
]���M�LQo4� H���l4X�����_H� �©J LNl!Y[W���l[u�W�L b ��X9�����NX q ������]�_H� ] J L b LNX9� bed Y[]�L d �c] J L��HL J ��kD��L\��W d`q W�L b �HLDh
XHl[h!k d`b'b LDkD]©��l>� d`b MQX�]�� d l�X q d Y[]�] J L��HL J ��kD��L)� W¡i d W���]�� d l!X9]©] J L�]���M�L d �c] J L���X9W�](Y4i4hjX9]�L
] b XHl[W�X9kD]�� d lV��W�uH���HLNl�� a&d ��l>]�W�PHP>��P|n4�4XHl[h¨PNs�W�L b �HL�X9W�LDZ4XHMQi[��LDW^� d`b ] J[d W�L(� d kNX9]�� d l[WN�

� *«�
���) ��%��'�(
 ��
�� �$��� �("@-�� ��"��

�ìlV] J ��W©i4XHi4L b � � L���lH] b d hjY[kDLDh � LNX>��k d l[W���W�]�LNl[kD_#k b ��]�L b ��X�] J X9]�X b L q X9W'LDh d l#XkNXHY[W�X9����]e_
b LD��X9]'� d l¨XHM d l[u#] J L b LNX9h¨XHl[h �©b ��]�L d i L b X9]�� d l[W d l¤i L b W���W�]�LNl>]N�&W J X b LDh d`q[f LDkD]�WN� � XHY>�
W�X��$k d l[W���W�]�LNl[kD_H� q LD��l[u d l[L d ��] J L � LNXH�9L b k d l[W���W�]�LNl[kD��LDWN��u[Y4X b XHl>]�LDLDW�] J X�]°] J L¡Y[W�L b�� �����
X9� � X|_`W q LQX q ��LQ] dVd`q W�L b �HLQX9����kNXHY[W�X9����_¤i b LDkDLDh4��l[u!Y4i4hjX9]�LDW d ��XHl d`q[f LDkD]N� I�J L�W�LDk d l[h
� LNXH�£k d l[W���W�]'LNl[kD_H��kNXHY[W�X9��W'L b ��X9�����NX q ������]e_H� LDZ`]'LNl[h4W�] J ��W�u`Y4X b X>lH]�LDL�J��]�X9h4h4��]�� d l4X9����_¨LNl>�
W�Y b LDW(] J X9]�] J L b L � ����� q L\X�W���l[uH��L���l4X9���9X9��Y[L�� d[b ] J L d`q�f LDkD](X9]�] J L�LNl[h d �°XVW�LD¯�Y[LNl[kDL
d �¡Y4i hjX9]�LDWN�^] J Y[W�i b LD�>LNlH]���l[uh4���HL b u>��l[u®M d h4�ª�jkNX9]�� d l[W#] d ] J L d`q[f LDkD]N�+g^�Â]�L b W�]�X�]���l[u
� d`b MQX��$h4L���l[��]�� d l[W�� d`b kNXHY[W�X��Fk d l[W'��W']�LNl[kD_�XHl[h!kNXHY[W�X9�FW'L b ��X9�����NX q ������]e_¨X9W � LD���cX�W�� d`b W�L��
b ��X9�����NX q ������]e_H� � L�i b LDW�LNl>]�LDh\X�� b XHMOL �°d[b �^� d[b ] J L���M�i[��LNMOLNlH]�X�]�� d l d ��] J LDW�L^] b XHl[W�X�kD]�� d l4X9�
k d l[W'��W']�LNl[kD��LDWN� I�J L�� b XHM�L ��d`b �V��W�kD��LNX>l[��_BW�LNi4X b X9]�LDh!��lH] d X#M�LDk J XHl[��W�M XHl[hBX#i d ����kD_H�
I�J L#M�LDk J XHl[��W�M#�cY[W'��l[u q X9W'LQk d l[kDLNi[]�W������9L\�>L b W�� d l¦�HLDkD] d`b W�XHl[h¤] d �9LNl[WN�&kNXHl q L�Y[W�LDh
] d ��M�i[��LNMOLNlH]�X9���&] J L(k d l[W���W�]'LNl[kD��LDW�X9�����9LH� I^J L¡i d ����kD_H� d lµ] J L(k d l>] b X b _H�4��W©k d l[W'��W']�LNl[kD_
k b ��]�L b � d l>��W�i4LDkD�ª�jkH��g i d ����kD_���W� d`b MQX9����_#h4LDW�k b � q LDhX9W(XVW�LD] d � b Y[��LDWN��S�Y[��LDW�h4L���l[L�] J L
l[Y4M q L b½d � d`q[f LDkD]$] d ��LNl[W$] J X9] J X|�HL ] d©q L°X9kD¯4Y[� b LDh q _�] J Lc] b XHl[W�X9kD]'� d l�MQXHl4X�uHL b i b � d`b ] d
] J L^LDZ`LDkNY[]�� d l d ��] J L^] b XHl[W�X�kD]�� d l��F�[��l[kDL�] J L�i d ����kD_QkNXHl q L�k J XHl[uHLDh � ��] J[d Y[]�M d h4�ª�;_`��l[u
] J L(Y4l[h4L b ��_[��l[u#M�LDk J XHl[��W�M#�4W � ��]�k J ��l[uQXHM d l[u¡k d l[W���W�]�LNl[kD��LDW���W©i d W�W�� q ��L(LD�HLNl ��J ����L�] J L
] b XHl[W�X9kD]�� d lVW'_`W�]'LNM	��W b Y4l4l[��l[uj� I�J ��W©u>���>LDW�] J L d i4i d`b ]�Y4l[��]e_#] d LDZ�i[� d ��]�W�i4LDkD�ª�jk\X9kDkDLDW'W
i4X9]']�L b l[W d`b �6X b _[��l[uQh4LNMQXHl[h4W d � d`q[f LDkD]©X|�6X9����X q ������]�_!XHl[h d i L b X9]�� d lµk d W�]�WN�

p(Y b ��Y[]�Y b L ��d`b �^� d kNY[W�LDW d l�k d MQM�Y4l[��kNX9]���l[u���l>� d`b MQX�]�� d l�X q4d Y[]�] J L�kNY b�b LNl>]���_¡Y[W�LDh
k d l[W'��W']�LNl[kD_�l d ]�� d l�] J4bed Y[u J ] J L d[q[f LDkD]�] d �9LNl[W�] J LNM�W�LD���HLDWN� I�J ��W���W�LDZ�i LDkD]�LDh�] d¡b LDW�Y[��]
��l�XHl(��l[k b LNX�W�LDhQXN�9X9����X q ������]e_ d �j] J L W � ��]�k J ��l[u d i L b X9]�� d l��(H�Y b ] J L b M d`b LH� � Lci[��XHl�] d h4LD�HL��
� d i£X9hjXHi[]�X q ��L(] d �9LNlQh4��W�W'LNM���l4X9]�� d l#W'] b X9]�LDu>��LDW�] J X�]°k d lH] b d �j] J L�i[��X9kDLNMOLNlH]©X>l[h#u b XHl[Y>�
��X b ��]e_ d �F] d ��LNl[W q X�W�LDh d l�] J L d`q W�L b �>LDh ��d`b �>� d X9h#XHl[h#] J L�kNY b�b LNl>]���_�Y[W'LDh#k d l[W���W�]�LNl[kD_H�
] J L b L q _ b LDhjY[kD��l[uVk d MQM�Y4l[��kNX9]�� d lµk d W�]�W©X>l[h#��l[k b LNX9W���l[u#] J L(W�_[W�]�LNM � W°] J4bed Y[u J i4Y[]N�
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1 P�3 » ��g©u b X � X���XHl[h g¡��I���g q4q X9h4�;� g I$d ��LNl>� C°X�W�LDh H�XHY[��]e� I½d ��L b XHl>] » ��W�] b � q Y[]�LDh
M¤Y[]�Y4X9�GI�Z[kD��Y[W'� d l!g©��u d[b ��] J M#��� ��E  �
.��&G�����O�� ���&�&9,-& ��
��<�� !#�� �� 74E8��,�� ')��� ��E8���%
 Q �
n � J�P|r � ��P � r4�4PNoHo � �

1 n-3 M�Dg J X>MQX9h$� a �-F � '�Y[]�] d � 	Q� � LD��uHL b ���j��I��$C�Y b l[W|�6XHl[h a ��� d`J ���;� � XHY[W�X9��M!LNM d`b _�J
» L���l[��]�� d l[WN����MQi[��LNM�LNl>]�X9]�� d l[W(XHl[h a bed u b X>MQM���l[uj� ��*!+�� �� 74E8��,��:')��� ��E ���%
 Q �4o"Jªs � �
� o4��PNoHo � �

1 s-3 a �$g�� C L b l[W']�LD��l���	¡� '©X�h4�D����X9k d WN�°X>l[h � � 	 d`d hjMQXHl�� ' ��
.�-E8 � �,$
.�-�:')��
��� ��&)��
��
	 ,��;� �$,$ ��	��
K������87A��!#,	���-!#��,$� ! �½g©h4h4��W d l>� F¤LDW���LD_H��PNo = � �

1 � 3¡���	��� ��J LNY4l[u,� M�½g J XHM�X9h$��XHl[h M��'��$g(MQMQX b � I^J L 	 b ��h acbed ] d k d � J�g '���u J
a L b � d`b MQXHl[kDL¤�[k J LNM�L!� d`b M¤X9��lH]�X9��l[��l[u+S�LNi[����kNX9]�LDh » X9]�X ����l �O ��$��
 ��� ���8,�����
� 
.��,- ;
������%��
.��&(')��
#�#,$ �,$
��;,���
K�������� 
�Q8�%
.,�,$ ���
�Q �[i4X9uHLDW � s = � � � � ��HjL q4b Y4X b _�PNo>oHt4�

1 � 3¡��� C�� » X|�`��h4W d l�� '�� 	�X b kD��X|� M d ����l4X ��X>l[h » �F�4�9LDLNl�� ��d l[W���W�]'LNl[kD_¤��l a X b ]���]�� d l[LDh
� LD] ��d`b �>WN� ')��� ��E ����
�Q<��E  �-,$�-! ��P � #;s)%D�,PNo = � �

1 r-3 » ����� 	(� �$d`b h$�GF¦LD��u J ]�LDh 	 d ]���l[uQ� d`b S�LNi[����kNX9]�LDh » X9]�X4�F�ìl �  ��-��
 ��� ���8,��#����� ' �
����� � ��!#�%E8� ��
 � �",$ ������%
 Q����-!#��,$� !��  ���
��$� ��&9,#! �`i4X9uHLDW�P � t���P|rHn4�jP|o � o4�

1 � 3��j�(M� 'µULD��X b _H�Fg��(M d W�]�L���X d Y[�;�cXHl[h2M��S�X|_�l4X9�;�¦g 	(LNl[L b X����[k J LNM�LV� d`b�I$d �9LNl>�
XHl[h IFb LDL�� C�X9W'LDh M¤Y[]�Y4X9� I Z`kD��Y[W�� d lBg���u d`b ��] J M�W|� � ����� �� ���
 !�
 ��
��O�� ���&�&9,-&)��
��
��*!#�� ;��7#E ��,;� ���-!#��,$� ! � � #ePHP %#J�PHP = � ��PHPDoHr4� �^d �>LNM q L b PNoHo � �

1 = 3 M� '�L b ��� J _�XHl[h��j�"F+��l[uj� � ��l[LNX b ���NX q ������]e_�J©X ��d`b�b LDkD]�l[LDW�W ��d l[h4��]�� d lµ� d`b���d l[kNY b �
b LNl>]�p q[f LDkD]�WN� �	' � �� ���
"!�
 ��
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