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ÐFd ® Å I+E*J-N1ZFW�^�E*MON�I�d�d|d�dhd�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® ±@±
ÐFd²± �pX[K�U-U*MO^;K=X Å I�E-B�J3lRZ?N�V�K=MYI��0JLK���^��!I?_@MYI�B9B�J*MYI?_ödhd|d�dhd�dhd�dhdhd�d ® ±@µ
ÐFd²µ w�s�xy{`K=g?g?J-N$K�^LuvE-N Å I+E-B�J3lRZ?N�V�K=MYIa�0JLK���^h��I?_@MYI�B9B�J*MYI?_ d�dhdhd�d ® ±=¸
ÐFd ¸ Å I+E-B�J3lRZ?N�V�K=MYIa��w��fB�DFE-B�I�U*MON�I�U d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® ± Ç

ÐFd ¸�d ® Å I+E-B�J3lRZ?N�V�K=MYIvgrK=E*u�U-B�E*W?g`W�U*MYI?_2ZFMOU*E*J*MYz?W?E-B9Z���w���U¶dhd�d ® ±@Ð
ÐFd ¸�d²± �!]@K=XYWrK=E*MON�IvN=��E*u�B�g?J-N�gkN@U,K=Xndhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® ± É

ÐFd Ç �SN�I�^�XYW�U*MON�I�U¯d�d|d�dhd�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® µ ·
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°1d ® ��B�]1MOB�QfN=��^9N�I+E*J*MYz?W?E*MON�I�U d�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® µ ®
°1d²± Ï?W?E*W?J-B|QpN�J*TÎd�d|d�dhd�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® µ@±
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��d ® {�MYV|W?X[K=E*MON�I0j¾E-N�g}N�XON�_@MOB9U÷dhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® µ=¸
��d²±øw�B�E*J-N�gkN�XYMYELK=I�wvW?XYE*MOU-B�J*]1MO^9BhACB�ERQSN�J*Til���wa{ms�J-N=Ô3B9^�EÊdhd�dhdhd�d ® µ@´
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® d ® �0JLK=I�U-gkN�J*ECA�B�EoQpN�J*TFU��!]$N�XYW?E*MON�I~d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d É
±Fd ® A�GHA��SN�I�E*J-N�Xy��J-^-u?MYE-B9^�E*W?J-B ð U-N�W?J-^9B�����J-^9N�V2Btñ�d|d�dhd�dhd�dhdhd�d ® ¸
±Fd²± w�B�E*J-N2�!E*u�B�J*I�B�E���_@_@J-B�_+K=E*MON�I ð ULN�W?J-^9B�����XO^;K=E-B�X�ñ�d�dhd�dhd�dhdhd�d ® Ð
±Fd²µ A�GHAÎ�&JLK=I�U*g}N�J*E�x&K9b$B�J-U ð U-N�W?J-^9B�� Å �"Ë�lR��Í=��J-^9N�V2Btñöd�dhd�dhdhd�d ® °
±Fd ¸ ³�g?E*MO^;K=X Å I+E-B�J*I�B�EoQpN�J*Tvw�N1Z?B�X ð U-N�W?J-^9B�� Å ���"Ï�ñ d|d�dhd�dhd�dhdhd�d ® ´
±Fd Ç s7B9B�J�w�N�Z?B�X d�d|d�dhd�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ± ®
±Fd²Ð ³�]$B�J*X[K9b`w�N1Z?B�X d�dhd�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ±@±
±Fd�° ��W?_@V2B�I+E-B9Zvw�N1Z?B�Xöd�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ±@µ
±Fd²´ s!J-Nt]�MOU*MON�I�B9Za�SN�I?I�B9^�E*MON�IvMYI`E*u�B�³C�"A ð U-N�W?J-^9B�� Å �"Ë�lR��ñad�dhdhd�dÊ±=¸
±Fd É {�Q"MYE-^-u�B9Z��SN�I?I�B9^�E*MON�IvMYIcE*u�B�³C�"A ð U-N�W?J-^9B�� Å �"Ë�lR��ñ dhd�dhdhd�dÊ± Ç
±Fd ®;· ��{1�"AHÍ=��{?³CA���J-^Lu?MYE-B9^�E*W?J-B d�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ±@Ð
±Fd ®@® xy{1s�u?MOB�JLK=J-^-u�bcMYI�GHw�s�xy{ dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ± É
µFd ® �0JLK���^��!I?_@MYI�B9B�J*MYI?_\s!J-N�^9B9ULUnw�N1Z?B�Xædhd�dhd�dhd|d�dhd�dhd�dhdhd�dÖ¸ ·
µFd²± �0JLK���^��!I?_@MYI�B9B�J*MYI?_mXON�N�g�U�K=I�Z\E*MYV2B9UL^;K=XOB9UÜd�dhd|d�dhd�dhd�dhdhd�dÖ¸ ®
µFd²µ �0JLK���^|V2N�Z?B�XOUcd|d�dhd�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÖ¸@¸
µFd ¸ {1B�XÛ��lRU*MYV�MYX[K=J Å I+E-B�J*I�B�EnE*JLK���^�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÖ¸�°
µFd Ç w�W?XYE*MYX[K9b$B�J�J-B��
B�J-B�I�^9B|UL^9B�IrK=J*MONmd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d Ç@·
µFd²Ð �0JLK���^��0J*W?I?T}j���B9ULN�W?J-^9B|K=I�Z`�"ZFV�MYI?MOU*E*JLK=E*MY]$B�K=E*E*J*MYz?W?E-B9U÷dhdhd�d Ç µ
µFd�° ��B9^9Nt]$B�J*b\MYIvw�s�xy{mI�B�ERQSN�J*T1Ucd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d Ç@É
µFd²´ ³�I�B�l�E-N=l ³�I�B�zrK�^-T1W?g`E-B9^-u?I?M	��W�B ð U-N�W?J-^9B�� Å ���"Ï�ñÌd�dhd�dhd�dhdhd�dÊÐ ·
µFd É ÏrK�^�MYXYMYEobczrK�^-T1W?g`E-B9^-u?I?M	��W�B ð U-N�W?J-^9B�� Å ���"Ï�ñÕdhd|d�dhd�dhd�dhdhd�dÊÐ ®
µFd ®;· w�s�xy{c�"��g?J-N�^9B9U-UnMYI�K=I Å I?_@J-B9ULUnxy{1� ð U-N�W?J-^9B���
@W?I?MYg}B�J,ñadhdhd�dÊÐ@µ
µFd ®@® �C{�Hs�lR�"�ÈgrK=E*uvB9U*ELK=z?XYMOU*u?V2B�I�E ð U-N�W?J-^9B���q�K=ELK��SN�I?I�B9^�E*MON�I¾ñ d�dÊÐ=¸
µFd ® ± Å I?_@J-B9U-Unxy{1�¡s!J-N;]1MOU*MON�I?MYI?_mÏ!{1w d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊÐ Ç
¸�d ® w�s�xy{v³n��wö��W?I�^�E*MON�IrK=XYMYERb÷dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊÐ É
¸�d²± w�s�xy{cw Å Æ¶³ Å q¡E*J-B9B ð U-N�W?J-^9B�� Å ���"Ï�ñ\d�dhd�dhd|d�dhd�dhd�dhdhd�dæ° ®
¸�d²µ w�s�xy{cw Å ÆÈV2N1ZFW?XOB9UnMYI�E-B�J-Z?B�gkB�I�Z?B�I�^�MOB9U ð U-N�W?J-^9B�� Å ���"Ï�ñadhdhd�dæ°�µ
¸�d ¸ waK=IrK=_$B�V2B�I+ECzrK�U-B9Zcxy{1s�U-B�E*W?g�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dæ°�Ð
Ç d ® ��N�W?E*MYI?_mK=I�Z`w�K=IrK=_$B�V2B�I�E���_$B�I+E dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ´ ·
Ç d²± xy{1s�U-B�E*W?gcW�U*MYI?_2E*u�B|��w�� dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ´@±

Ç
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Ç d²µ {�MYV�g?XOB|��w��¡K=XY_$N�J*MYE*u?V dhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ´@µ
Ç d ¸ xy{1s�U-B�E*W?g`U-B���W�B�I�^9BhZFM[K=_@JLK=VÜd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�dÊ´=¸
Ç d Ç ��B�XYM[K=z?XOB|^9N�I?I�B9^�E*MY]�MYEob`U-B�E*W?g`W�U*MYI?_�E*u�Bh��w�� d|d�dhd�dhd�dhdhd�dÊ´ Ç
Ç d²Ð Æ"K�U*MO^h��w��fE-B9U*E*MYI?_�l��0JLK���^h��N�XYXONtQ"MYI?_\{�u�N�J*E-B9U*E�s7K=E*u d�dhdhd�d É µ
Ç d�° Æ"K�U*MO^h��w��fE-B9U*E*MYI?_�l��0JLK���^h��N�XYXONtQ"MYI?_�g?J-Nt]�MOU*MON�I�B9Zv���n³ dhdhd�d É µ
Ç d²´ xy{1s�U-B�E*W?gcE*MYV2B@j?grK=JLK=V2B�E*J*MO^|MYIv��w��fZ?B�_@J-B9B@j ®;· I�N�Z?BHE-N�g}N�XON�_@b É ¸
Ç d É xy{1s�U-B�E*W?gcE*MYV2B@jFgrK=JLK=V2B�E*J*MO^�MYI`��w��ÌZ?B�_@J-B9B@j ®;·@· I�N1Z?BCE-N�gkN�XON�_@b É@Ç
Ç d ®;· xy{1s�U-B�E*W?g�E*MYV2B@jkgrK=JLK=V2B�E*J*MO^�MYI�ZFMOU*ELK=I�^9B Å I?_@J-B9U-UCxy{1�¡le��w���j

®;·@· I�N1Z?B�E-N�g}N�XON�_@b d�dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d É@Ç
Ç d ®@® xy{1s�{1B�E*W?gv�eMYV2B��SN�V�grK=J*MOU-N�Ivl ®;· I�N�Z?BhE-N�gkN�XON�_@b d�dhd�dhdhd�d É °
Ç d ® ±�xy{1s�{1B�E*W?gv�eMYV2B��SN�V�grK=J*MOU-N�Ivl ®;·@· I�N1Z?BHE-N�gkN�XON�_@bad�dhd�dhdhd�d É ´
Ç d ® µ�ÆSMOZFMYJ-B9^�E*MON�IrK=X!�SN�I?I�B9^�E*MY]1MYERbv{1B�E*W?g dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d É ´
Ç d ® ¸¶ÆSMOZFMYJ-B9^�E*MON�IrK=X!�SN�I?I�B9^�E*MY]1MYERbv{1B�E*W?g�Q"MYE*u`ZFMY]$B�J-U-B�grK=E*u�UHdhd�dhdhd�d É@É
Ç d ®;Ç xy{1s�{1B�E*W?gv�eMYV2B��SN�V�grK=J*MOU-N�Ivl ®;· I�N�Z?BhE-N�gkN�XON�_@b d�dhd�dhdhd�d ®;· ±
Ç d ® Ð�xy{1s�{1B�E*W?gv�eMYV2B��SN�V�grK=J*MOU-N�Ivl ®;·@· I�N1Z?BHE-N�gkN�XON�_@bad�dhd�dhdhd�d ®;· ±
Ç d ® °�³�]$B�JLK=XYXys�J-N;]1MOU*MON�I?MYI?_i�eMYV2B��SN�V�grK=J*MOULN�IÎdhd�dhd|d�dhd�dhd�dhdhd�d ®;· µ
Ç d ® ´¶³C��w��¡^9N�I?I�B9^�E*MY]�MYEob`U-B�E*W?gÜdhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ®;· ¸
Ç d ®;É waK=IrK=_$B�V2B�I+Eh�SN�N�g}B�JLK=E*MON�Ic�
N�J Å I�E-B�J3lR��J-B;K�x7{1s¶{1B�E*W?g d�dhdhd�d ®;· Ð
Ç d²± ·�Å I+E-B�J3lR��J-B;K2xy{1s�s!J-N;]1MOU*MON�I?MYI?_�E*J*MY_@_$B�J-B9Zvz+bmE*u�B��SN�I+E*J-N�X7s!X[K=I�B d ®;· ´
Ç d²± ® ³�V�I?MOU-^�MOB�I�E���w��¡U-^9B�IrK=J*MON dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ®;·@É
Ç d²±@±�qCMOU*E*J*MYz?W?E-B9Zv��w��ÎU-^9B�IrK=J*MONÌdhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ®@®;·
Ç d²±@µ Å I?_@J-B9U-Unxy{1�¡s!J-N;]1MOU*MON�I?MYI?_mÏ!{1w d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ®@® µ
Ç d²±=¸¶��w��¡s!J-N;]1MOU*MON�I?MYI?_iÏ�{1w d�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ®@® ¸
Ç d²± Ç ��w��¡Ï?W?I�^�E*MON�IrK=X��SN�V�g}N�I�B�I+E-UPd|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ®@®;Ç
Ç d²±@Ð���w��¡^�XYW�U*E-B�J�K=J-^-u?MYE-B9^�E*W?J-B dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ®@® °
ÐFd ® �!I�ZcE-N��!I�Z`�"�È�&W?I?I�B�X&z}B�ERQSB9B�IvJ-B�V2N�E-BhU*E*W?z��H{1U�d�dhd�dhdhd�d ® ±@Ð
ÐFd²± x0N�_@MO^;K=XyJ-B�X[K=E*MON�I�U*u?MYg�Unz}B�ERQSB9B�IvJ-B�V2N�E-B|��{�d�dhd|d�dhd�dhd�dhdhd�d ® ±@Ð
ÐFd²µ Å I+E-B�J3lRZ?N�V�K=MYIaB�I�Z1l�E-N=lRB�I�Z`grK=E*uvU-B�E*W?gcQ"MYE*u�^9N�N�g}B�JLK=E*MY]$Bh��w��CU�d ® ±@´
ÐFd ¸ Å I+E-B�J3lRZ?N�V�K=MYIa�&N�g}N�XON�_@bmQ"MYE*u`��N�J*QeK=J-ZFMYI?_mK�Z=Ô-K�^9B�I�^�bvd�dhd�dhdhd�d ® ± É
��d ® è~K�DFV�K=I ®;·@· I�N1Z?B�E-N�gkN�XON�_@bm_$B�I�B�JLK=E*MON�IvgrK=JLK=V2B�E-B�J-UÜdhd�dhdhd�d ® µ Ç
��d²±åè~K�DFV�K=I ®;·@· I�N1Z?BhU-B�V�MÛl�_$B9N�_@JLK=g?u?MO^;K=X&X[K;b$N�W?E�d|d�dhd�dhd�dhdhd�d ® µ Ç
��d²µøÆ"K=JLK=zrK�U*MÛlR��XYzkB�J*E ®;·@· I�N�Z?B�E-N�g}N�XON�_@bm_$B�I�B�JLK=E*MON�IvgrK=JLK=V2B�E-B�J-U d�d ® µ@Ð
��d ¸ Æ"K=JLK=zrK�U*MÛlR��XYzkB�J*E ®;·@· I�N�Z?BhULB�V�MÛl�_$B9N�_@JLK=g?u?MO^;K=X&X[K9b$N�W?E�dhd�dhdhd�d ® µ@Ð
��d ÇÊ®;·@· I�N1Z?B�E-N�g}N�XON�_@biJ-B9U*W?XYE-U�W�U*MYI?_2Æ"K=JLK=zrK�U*MÛlR��XYzkB�J*En_$B�I�B�JLK=E-N�J�d�d ® µ$°
��d²Ðø��w�{iI�B�ERQSN�J*TcX[K9b$N�W?E dhdhd�dhd�d|d�dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® µ@´
��d�° GH����w Å AC�fwaK=IrK=_$B�V2B�I+Eh{�b1U*E-B�V dhdhd�dhd�dhd|d�dhd�dhd�dhdhd�d ® µ É
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�eu?MOU!Z?N1^�E-N�JLK=XFE*u�B9U*MOU�g?J-N�g}N@U-B9U�K�U-b�I�B�J*_@MOU*E*MO^@j$u+b1z?J*MOZ�U-N�XYW?E*MON�I(zkB�EoQpB9B�I2E*u�Bn�SN�IFl
E*J-N�X?K=I�Z�w�K=IrK=_$B�V2B�I�E�s�X[K=I�B��
N�JyZFb1IrK=V�MO^Sg?J-N;]1MOU*MON�I?MYI?_�N=�r^9N�I?I�B9^�E*MY]�MYEob�U-B�J*]1MO^9B9U
MYIcw�W?XYE*MOs!J-N�E-N1^9N�X&x&K=z}B�X0{�Q"MYE-^Lu?MYI?_ ð w�s�xy{?ñpI�B�EoQpN�J*TFU;jrK=I�Z\Z?B���I�B9U�K�g?JLK�^�E*MO^;K=X
N�g}B�JLK=E*MON�IrK=X"�0JLK���^c�!I?_@MYI�B9B�J*MYI?_ ð �"�Sñ|U-E*JLK=E-B�_@b���N�J2{1B�J*]1MO^9Bms�J-N;]1MOZ?B�J-U ð {1s�U,ñ�d
�eu�BmE-B9^Lu?I�N�XON�_@MO^;K=Xn^9N�I+E-B�DFE2N=��E*u?MOU�QpN�J*T�K=J-BmE*u�BmA�B�DFE2GHB�I�B�JLK=E*MON�I�A�B�EoQpN�J*TFU
ð A�GHA�ñ�j&Q"MYE*u��
N�^�W�U�MYI�E*u�B�z?J-N$K�ZFzrK=I�Z Å s�N;]$B�J�³�g?E*MO^;K=X"�0JLK=I�U*g}N�J*E2A�B�EoQpN�J*TFU
MYIF��JLK�U*E*J*W�^�E*W?J-B@jF�
N�W?I�Z?B9ZcN�IcE*u�B�GHB�I�B�JLK=XYMY¹;B9Zvw�s�x7{ ð GHw�s�xy{?ñn�SN�I+E*J-N�Xys!X[K=I�B@d
w�s�xy{aK=W?_@V2B�I�E-U|^�X[K�U-U-MO^;K=X�^9N�I?I�B9^�E*MON�I?XOB9U-U Å s¶I�B�ERQpN�J*TFUhQ"MYE*uP�"�f^;K=grK=z?MYXYMYE*MOB9U;j
K=I�Z�g}B�J*V�MYE-U|E-NvurK=I�ZFXOB�E*JLK���^\K=_@_@J-B�_+K=E-B9U ð;: N;QnU,ñhMYI�U*E-B;K�Z�N=�nMYI�ZFMY]�MOZFWrK=XeZ�K=ELK
grK�^LT$B�E-U;j1Q"u?MO^-umMOUSK�ZF]@K=I+ELK=_$B9N�W�US�
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N�J*MOB�I�E-B9Zc^;K=grK=z?MYXYMYE*MOB9Unz�biw�s�xy{mK=I�ZmMYE-UeJ-B�X[K=E-B9Z\g?J-N�E-N�^9N�XOUnK=I�ZmV2B9^-urK=I?MOU-V2U;jrK�U
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s!J-N;]1MOU*MON�I?MYI?_PMOU2K�V�K=E*E-B�J2N=��K=XYXON�^;K=E*MYI?_PJ-B9ULN�W?J-^9B9U(E-NaE*JLK���^cZ?B�V�K=I�Z?U;d Å E
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E*WrK=XYXYb�E*JLK=I�U*g}N�J*E|K2_@MY]$B�I : NtQ¯B�I�Z�E-NcB�I�Z�E*u?J-N�W?_@u�E*u�B�I�B�ERQSN�J*Tkj7K=I�Z�V�K9b�zkB
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W�U-MYI?_a{1ACw�sÎN�J�N�E*u�B�J|V�K=IrK=_$B�V2B�I�E�g?J-N�E-N1^9N�X�ñ�K=I�ZrÍ=N�J|z+b�E*u�Bm�SN�I+E*J-N�Xes!X[K=I�B
W�U-MYI?_vU*MY_@IrK=XYMYI?_`g?J-N�E-N1^9N�XOU;j0XYMYT$B2E*u�B2��Bt{1B�J2��K=E*MON�I�s!J-N�E-N�^9N�X�Q"MYE*u��0JLK���^i�!I?_@MÛl
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J-B���W�B9U*E�U-urK=XYX0zkB|ULK=E*MOU3�rB9Zrñ�d Å I�N�E*u�B�J�QpN�J-Z?Utj�E*u�B�{1B�J*]1MO^9B|s!J-Nt]�MOZ?B�JHN�zFÔ*B9^�E*MY]$BhMOU
E-N2V�MYI?MYV�MY¹;Bhz?XON1^-T1MYI?_2g?J-N�zrK=z?MYXYMYERbvK=I�Z`N�g?E*MYV�MY¹;B|J-B9U-N�W?J-^9BhU*urK=J*MYI?_�Q"u?MYXOB�ç�WrK=XÛl
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�0JLK=I�U*g}N�J*E"I�B�ERQSN�J*T1UCK=J-BCB�]$N�XY]1MYI?_(��J-N�V�E*JLK�ZFMYE*MON�IrK=XyN;]$B�J*X[K9bmV2N1Z?B�XOUeMYI+E-N2K=I
MYI�E-B�_@JLK=E-B9Z�³�g?E*MO^;K=X��&JLK=I�U*g}N�J*E�A�B�EoQpN�J*T ð ³C�"A�ñ�d��eu?MOU2B�]$N�XYW?E*MON�I�MOU2U-u�N;Q"I�MYI
Ï7MY_@W?J-B ® d ® da�eu�B É@·po U�V2N1Z?B�XeU-ELK�^-T$B9Z Å s�Nt]$B�J��CU*b1I�^-u?J-N�I�N�W�U��0JLK=I�U*��B�J�w�N�Z?B
ð �!�"w�ñcNt]$B�J�{�b1I�^-u?J-N�I�N�W�UaqCMY_@MYELK=X�q�MOB�JLK=J-^-u�b ð {1qWq�Í@{?³CA�����ñvN;]$B�J�³�g?E*MO^;K=X
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ð Q"u?MO^Lu�V�K9b~MYI�]$N�XY]$B\U-B�]$B�JLK=X"x&K9b$B�J2±vE-B9^-u?I�N�XON�_@MOB9U�K�U��!�"w�j7Ï?JLK=V2B\��B�X[K;b~N�J
��E*u�B�J*I�B�E,ñHN;]$B�J�{1qWq�Í@{?³CA����¯N;]$B�J|qHB�I�U-B(è~K;]$B�XOB�I?_@E*u�qCMY]1MOU*MON�IPwvW?XYE*MYg?XOB�D?B9Z
ð qnè�qHw�ñ���z}B�J;j1K�USU*u�NtQ"ImMYI ð z¾ñ�d!q"è¶qCw�gkB�J*V�MYE-UpE-N|V�W?XYE*MYg?XYb2��z}B�JS^;K=grK�^�MYEob$j
Q"u?MYXOBc{1qWqHÍ@{?³CAC��� K�U-U*W?J-B9U(K=W?E-N�V�K=E*MO^mg?J-N�E-B9^�E*MON�I�^;K=grK=z?MYXYMYE*MOB9U(E-NvE*u�Bi^�XYMOB�I�E
X[K;b$B�J-U�MYIvE*u�Bhu?MOB�JLK=J-^-u�b$d Å sSÍ=w�s�x7{\MYI+E-B�_@JLK=E*MON�I0j�K�U�Q"MYXYX0zkB|B�D1g?X[K=MYI�B9ZvMYI�Z?B�ELK=MYX
E*u?J-N�W?_@u�N�W?E(E*u?MOU(Z?N1^�W?V2B�I+E;j�B�IrK=z?XOB9U�V|W?XYE*MÛl�E-B9^Lu?I�N�XON�_@b�MYI+E-B�_@JLK=E*MON�I�MYI�K�^9N�V(l
V2N�I`�SN�I+E*J-N�X�s!X[K=I�B@j?K=V2N�I?_(N�E*u�B�JeK�ZF]@K=I+ELK=_$B9Utd��eu�B�^LurK=XYXOB�I?_$BCMOU�E*u�BCB�]$N�XYW?E*MON�I
E-NtQSK=J-Z?U|K=I�MYI+E-B�_@JLK=E-B9Z Å spÍ@GHB�I�B�JLK=XYMY¹;B9Z�w�s�xy{ ð GHw�s�xy{?ñ�V2N1Z?B�X!N;]$B�JhK=I���XYXÛl
³�g?E*MO^;K=X?ACB�ERQSN�J*Tkj+K�U7U*u�NtQ"I�MYI ð ^tñ�d7�eu�B"G�w�s�x7{h^9N�V�V2N�I��SN�I+E*J-N�X�s�X[K=I�BpMOUyE*u�B
�
N�W?I�Z�K=E*MON�I���N�J0X[K;b$B�Jyg}B9B�J*MYI?_�j=Q"u?MO^-u�g?J-N;]1MOZ?B�]1MOU*MYz?MYXYMYERb�z}B�ERQSB9B�I�X[K;b$B�J-U;j�B�IrK=z?XYMYI?_
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�
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U-W?JLK=I�^9BiMYI Å sÎI�B�EoQpN�J*TFU;j�K=I�Z�U*g}B9^�MÛ�r^;K=XYXYb~MYI�w�s�x7{+lRB�IrK=z?XOB9Z�I�B�ERQpN�J*TFU;j�N=��E-B�I
�
N�J*V|W?X[K=E-B9UeE*u�BHK=XYXON1^;K=E*MON�ImN=�&I�B�EoQpN�J*TiJ-B9U-N�W?J-^9B9USE-N|E*JLK���^CZ?B�V�K=I�Z?UnK�USK=I\N�g?E*MÛl
V�MY¹tK=E*MON�I�g?J-N�z?XOB�V`d7�eu�B�J-BpK=J-B�ZFMÛÚ�B�J-B�I+E!K=g?g?J-N$K�^-u�B9U7MYIhE*u�BpB�XOB9^�E*MON�I�N=�?E*u�B�N�zFÔ*B9^�l
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�
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IP/GMPLS

OPTICAL TRANSPORT NETWORK

(a) (b) (c)

Evolution

IP/MPLS

SDH/SONET

DWDM/OPTICAL FIBER

IP

ATM

SDH/SONET

OPTICAL FIBER
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N�zFÔ*B9^�E*MY]$B9U�N=�p�"�njkMOUHQSN�J*E*u+b�E-N�V2B�I�E*MON�I�E*u�B�^9N�I�E*J-N�X�K=I�ZaN�g?E*MYV�MY¹tK=E*MON�I~N=��E*u�B
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^9N�W?g?XYMYI?_�N=�eU-B�J*]1MO^9B�g?J-N;]1MOU*MON�I?MYI?_�K=I�ZaI�B�EoQpN�J*T~K�^9^9B9U-Utj�MYI�^�J-B;K�U*MYI?_@XYb�U-B�grK=JLK=E-B9Z
^9N�I�E*J-N�X}��W?I�^�E*MON�I�Up�
N�Jpz}B;K=J-B�JeJ-B9U-N�W?J-^9B9U;jF^;K=XYXOU"N�JeU-B9U-U*MON�I�U"K=I�ZmU-B�J*]�MO^9B9UeN�JnK=g?g?XYMÛl
^;K=E*MON�I�Utj}K=I�Z�U*W?g?g}N�J*ECN=�p_$B�I�B�JLK=XYMOU-B9Z�V2N�z?MYXYMYERb$j}Q"u?MYXOB(U*W?g?g}N�J*E*MYI?_iMYI�E-B�J*QpN�J*T1MYI?_
Q"MYE*u�B�D1MOU*E*MYI?_�I�B�EoQpN�J*TFUCK=I�Z�K�U-U*W?J*MYI?_2B�I�Z1l�E-N=lRB�I�Z�çCN+{kd
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Z?B9^9N�W?g?XYMYI?_hN=�¾E*JLK=I�U*g}N�J*E�I�B�ERQpN�J*T}j$U-B�J*]1MO^9Be^9N�I+E*J-N�XrK=I�Z�K=g?g?XYMO^;K=E*MON�I2X[K;b$B�J-U<j

•
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B�JnV2B9^-urK=I?MOU*V2UtjrJLK=E*u�B�JnE*urK=I�^�MYJ-^�W?MYE3lRU*Q"MYE-^-u�B9Z
E-B9^-u?I�N�XON�_@b}j¾K=I�Z

•
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•
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•
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•
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•
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E*u�BCB9ZF_$BCN=�0E*u�BnI�B�ERQSN�J*TkjFQ"MYE*umE*u�B�MYI+E*J-N1ZFW�^�E*MON�I\N=�0E*u�B�{1N=��E3l {�Q"MYE-^-u0j?KhI�B�EoQpN�J*T
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^�W?J*J-B�I�E�K=IrK=XON�_�K=I�ZcZFMY_@MYELK=X�I�B�ERQSN�J*TcU*ELK=I�Z�K=J-Z?U;jFMYI+E-B�J3��K�^9B9U;jFV2B9ZFM[KFjrK=I�ZcULB�J*]�MO^9B
B�XOB�V2B�I�E-U;j7Q"u?MO^-u�g?J-N;]1MOZ?B9U�^;K=XYXeK=_$B�I+E;j�U*MY_@IrK=XYMYI?_�_+K=E-B�QSK9b�K=I�ZPV2B9ZFM[Kc_+K=E-B�QeK9b
��W?I�^�E*MON�IrK=XYMYERb$d

•
a�*)��
	ÉÈn	�>R�I·�	�� g?J-N;]1MOZ?B9UmMYI+E-B�J3lRN�g}B�JLK=E*MON�I¶Q"MYE*uÈXOB�_+K�^�b�I�B�ERQSN�J*T1Utj"Q"MYE*u
E*u�BH�
N�XYXON;Q"MYI?_�zrK�U-MO^C��W?I�^�E*MON�I�U<�
Ê �eu�B`^9N1ZFMYI?_�K=I�Z�grK�^-T$B�E*MY¹tK=E*MON�I¶N=�CV2B9ZFM[KPU*E*J-B;K=V2U�^9N�V�MYI?_���J-N�V÷K
I�N�I Å sfI�B�EoQpN�J*T}j�K=I�ZPE*u�Bi^9N�I+]$B�J-U*MON�I�N=� Å sÎgrK�^-T$B�E-U�E-NvE*u�B2V2B9ZFM[K
U*E*J-B;K=V MYIcE*u�BhZ?B9U-E*MYIrK=E*MON�IvI�B�ERQSN�J*Tkd
Ê �eu�B"J-B�X[K9b2N=�}E*u�B"V2B9ZFM[K�U-E*J-B;K=V2UpK�U�U*MY_@IrK=XYXOB9Z�z+b�E*u�B"V2B9ZFM[K�_+K=E-B�QeK9b^9N�I+E*J-N�XYXOB�J;d

•
A!	�����A!����>��*��� Ë¾a�*)��
	ÌÈn	�>R�I·�	��ÍA!����>��*�����Y��� B�IrK=z?XOB�E*u�BnU*MY_@IrK=XYXYMYI?_(N=��V2B9ZFM[K
^;K=XYXOU ð J-B;K=XÛl�E*MYV2B~ULB�J*]�MO^9B9UcXYMYT$BP]$N�MO^9BP^;K=XYXOUvK=I�ZÌU*E*J-B;K=V�MYI?_�K=g?g?XYMO^;K=E*MON�I�U,ñ
W�U*MYI?_iK=g?g?J-N�g?J*M[K=E-B�U*MY_@IrK=XYXYMYI?_2g?J-N�E-N1^9N�XOU;d
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• Î �Ï�@�¾	���� �����Èn	�>R�I·�	�� g?J-N;]1MOZ?B�MYI+E-B�J3lRN�g}B�JLK=E*MON�IaK=E�E*u�B�^9N�I+E*J-N�X&g?X[K=I�B@d
�eu�BvZ?B9U-^�J*MYzkB9Z���W?I�^�E*MON�IrK=XYMYEobÈ^;K=I�z}B\MYI+E-B�_@JLK=E-B9Z�MYI+E-N�KaU-MYI?_@XOB`B�I+E*MYEob$jnN�J�ZFMOU3l
E*J*MYz?W?E-B9Z�K=V2N�I?_�I�B�ERQSN�J*T`B�XOB�V2B�I+E-U;j¾K�UnZ?B�g?MO^�E-B9Z`MYIvÏ7MY_@W?J-B|±Fd ® d

Ï7MY_@W?J-B|±Fd ® ��A�GHA/�SN�I+E*J-N�X7��J-^Lu?MYE-B9^�E*W?J-B ð U-N�W?J-^9B�����J-^9N�V2Btñ
�eu�B�{�MY_@IrK=XYXYMYI?_is!J-N�E-N1^9N�XOUnMYIcE*u�BhA�GHAÎ^;K=I`zkBH_@J-N�W?g}B9Zcz�bi��W?I�^�E*MON�IrK=XYMYERb}�

•
A!	����(A!�@��>��3�@� = �3�^>��;�-���ÀH�Ð B�IrK=z?XOB2E*u�B2B9U*ELK=z?XYMOU*u?V2B�I�E�N=�eV2B9ZFM[K`^9N�V�V�W?I?MÛl
^;K=E*MON�Ic��J-N�VÜK�E-B�J*V�MYIrK=X&E-N�K=I�N�E*u�B�J�E-B�J*V�MYIrK=XyN�J"E-N�K(U-B�J*]$B�J;dS�eK=I�ZFMOZ�K=E-B9U
g?J-N�E-N�^9N�XOUCK=J-B�q�d²µ@±@µ ð Å �"Ë�lR��ñ"K=I�Zv{ Å s ð Å ���"Ï�ñ�d

•
a�*)��
	�Èn	�>R�I·�	���A!��C�C2	��¾) = �3�^>��;�-���ÀH ^9N�J*J-B9U-gkN�I�ZFMYI?_�E-NcE*u�B�ULB�grK=JLK=E*MON�I
zkB�EoQpB9B�I�E*JLK=I�U*gkN�J*E�K=I�Zh^9N�I+E*J-N�X�X[K9b$B�J-U&MYIhE*u�B�A�GHA�K=J-^Lu?MYE-B9^�E*W?J-B@d Å EyK=XYXONtQnU
E*u�B�V2B9ZFM[Kn_+K=E-B�QSK9b�^9N�I+E*J-N�XYXOB�J7E-Nn^9N�I+E*J-N�X1E*u�B!V2B9ZFM[K"_+K=E-B�QeK9bFU;d��eK=I�ZFMOZ�K=E-B
g?J-N�E-N�^9N�XOUCK=J-B�q�d²±=¸+´$Í=w��pG����"³ ð Å �"Ë�lR��Í Å ���"Ï�ñnK=I�Zcw�Gh�Ss ð Å ���"Ï�ñ�d

• Ñ ��>R���I��a�*)@��	BÈn	^>R�I·�	��ÒA!����>��*�����Y��� Î �h���¾	������E� = �3�^>��;�-���ÀH ��N�J�E*u�BiV�K=IrK=_$B�lV2B�I+ESN=�kE*u�B"^9N�I�E*J-N�Xrg?X[K=I�B@d Å I�E*u�B"zrK�^-T1zkN�I�BnE*u�Bn^;K=I�ZFMOZ�K=E-B"g?J-N�E-N1^9N�XOUpK=J-B
ÆeB;K=J-B�J Å I�Z?B�g}B�I�Z?B�I+E"�eK=XYXk�SN�I+E*J-N�X ð Æ Å �"�"ñ�K=I�ZÓq�d²µ@±@µHz}N�E*u���J-N�V Å �"ËnlR��j
K=I�Zf{ Å s!lR� ð Å ���"Ï�ñ�d"��B�_+K=J-ZFMYI?_�E*u�BaMYI+E-B�J-^9N�I?I�B9^�E*MON�IfQ"MYE*u�XOB�_+K�^�b�I�B�E3l
QpN�J*TFU ð MYIPgrK=J*E*MO^�W?X[K=J�Q"MYE*u�{?{?°mI�B�EoQpN�J*TFU,ñ�j&E*u�B�^9N�J*J-B9U*gkN�I�ZFMYI?_�U*MY_@IrK=XYMYI?_
_+K=E-B�QSK;b1U�MYV�g?XOB�V2B�I+E�g?J-N�E-N�^9N�XOU�XYMYT$B�{ Å G��"���CA ð Å ���"Ï�ñ�d

�eu�Bng?J-N;]1MOU*MON�I�N=��U-B�J*]�MO^9B9U�MYI2E*u�B"^9N�I+]$B�J*_$B�I�EpI�B�EoQpN�J*TFUpB�]$N�XY]$B9UpB;K�^-u2E-B9^Lu?I�N�XON�_@MÛl
^;K=X�^9N�I�E-B�D1E<�7E*u�B Å I+E-B�XYXYMY_$B�I�E�A�B�EoQpN�J*T�U-B�J*]1MO^9B9U ð Å AHñ0�
N�J7E*u�BeE-B�XOB�g?u�N�I�B�E-B�J*V�MYIrK=XOU
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ð �?D?B9Z�N�J�V2N�z?MYXOBtñ�jFK=I�Z�E*JLK�ZFMYE*MON�IrK=X Å I+E-B�J*I�B�EeU-B�J*]1MO^9B9U�U*W�^LumK�U�èPB�z0j�waK=MYX�j�ACB�QnU;j
B�E-^@d|�
N�JCE*u�B Å s¶I�B�ERQSN�J*T1U;d(�eu�B�B�]$N�XYW?E*MON�I~N=�eK�^9^9B9U-U�E-B9^-u?I�N�XON�_@MOB9Utj0Q"u?MO^-u�V�W?XÛl
E*MYg?XYbaE*u�B�K;]�K=MYX[K=z?XOB�zrK=I�ZFQ"MOZFE*u�E-N`E*u�B�z?J-N$K�ZFzrK=I�Z~W�ULB�J;jyK=I�ZPE*u�B�B�]$N�XYW?E*MON�I~MYI
E-B�J*V�MYIrK=XOU(^;K=grK=z?MYXYMYE*MOB9U(g?W�U*u�K`E*JLK=I�U*��N�J*V�K=E*MON�I�N=�nE*u�BmU-B�J*]�MO^9B�g?X[K=E3��N�J*V`d��eu?MOU
I�B�Q�g?X[K=E3�
N�J*V�V�W�U*EnK=XYXON;QÌK|z?J-N$K�ZiJLK=I?_$BCN=�&W�U-B�J-USE-N(K�^9^9B9U-UeU-B�J*]1MO^9B9U�I�N�V�K=E*E-B�J
E*u�B�E-B�J*V�MYIrK=X|K=I�Z¶g?J-N�E-N1^9N�XOU\W�U-B9Z�jHK=I�Z�B�IrK=z?XOBaE*u�B�W�U-B�J\E-N�J-B9^9N;]$B�JvMYE-Uig}B�J3l
ULN�IrK=X}B�I�]�MYJ-N�I?V2B�I�E�I�N(V�K=E*E-B�J"Q"urK=E"grK=J*E*MO^�W?X[K=JnE-B�J*V�MYIrK=X&u�BtÍ=U*u�BHMOUeW�U*MYI?_�d!�0QSN
ZFMÛÚ�B�J-B�I+EhULB�J*]�MO^9B�N=Ú�B�J*MYI?_\V2N�Z?B�XOU;j0zrK�U-B9ZaN�I�K�Z�K=g?ELK=z?MYXYMYEob~K=I�Z�gkN�J*ELK=z?MYXYMYEob$jyK=J-B
B�V2B�J*_@MYI?_»�

• Î �\µc>¸��Hk·!�¸>��I?�A�����>R���-�*)KÐ U-B�J*]1MO^9BpK=J-^Lu?MYE-B9^�E*W?J-BezrK�U-B9Z�N�I�E*u�B"³�{1�HÍ=sk�C��x0��ÛI�N�J*V�K=XYMY¹;B9Z�U-B�J*]1MO^9BmMYI+E-B�J3��K�^9B@d��eu?MOU(V2N1Z?B�XeMOU(QpB�XYX�K�Z�K=g?E-B9Z�E-N�E-B�XOB9^9N�V
ERb1gkB�U-B�J*]1MO^9B9U;j¾J-B��+W?MYJ*MYI?_cK�U-E*J-N�I?_igrK=J*E*MO^�MYgrK=E*MON�I�N=��E*u�B�^;K=XYX7^9N�I�E*J-N�X�B�I�E*MÛl
E*MOB9U;d

• Ü �<J Î ���I¾;���,�kHBA�����>R���-�*)KÐ U-B�J*]1MO^9B�K=J-^Lu?MYE-B9^�E*W?J-BazrK�U-B9Z�N�I�E*u�B�g?J-N�E-N1^9N�XOUK=I�Z`E-B9^Lu?I�N�XON�_@MOB9UHW�U-B9ZcMYIvE*u�B Å I�E-B�J*I�B�E�QSN�J*XOZ ð ²Hw�x�jk{?³"�Cspñ�j¾g?J-N;]1MOZFMYI?_
ZFMOU*E*J*MYz?W?E-B9Z~ULB�J*]�MO^9B9U�E*JLK=I�U-grK=J-B�I+E*XYbPE*JLK=I�U*g}N�J*E-B9ZPN�I Å sÎK=I�ZPQ"MYE*u~U*E*J-N�I?_
grK=J*E*MO^�MYgrK=E*MON�I�N=��E*u�BHE-B�J*V�MYIrK=XOU;d
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�eu�BnV2N@U*E!MYV�gkN�J*ELK=I�Ep^9N�V�g}N�I�B�I+ESN=�¾E*u�BnA�GHA�MYI�E*u�B�^9N�I+E-B�DFE�N=�kE*u?MOU�E*u�B9U*MOU!MOU

E*u�Be�&JLK=I�U*gkN�J*EpA�B�EoQpN�J*T}j$Q"u?MO^-u2U-W?g?gkN�J*E�E*u�BnK��
N�J-B�V2B�I+E*MON�I�B9Z�ULB�J*]�MO^9B9U;d7�eu�Beu?MOU3l
E-N�J*MO^;K=X}grK�^LT$B�EeU-Q"MYE-^-u?MYI?_(grK=JLK�ZFMY_@VØÆ�l Å {1qHA¶Q"MYE*uc�!�"wöK�U�E*u�B�E*JLK=I�U*g}N�J*EpE-B9^LuFl
I�N�XON�_@bmurK�UnB9U*ELK=z?XYMOU-u�B9Z\E*u�BC��N�W?I�Z�K=E*MON�I�U�N=�yI�N;QeK�Z�K9bFU�z?J-N$K�ZFzrK=I�Z`V|W?XYE*MOU-B�J*]1MO^9B
MYIF��JLK�U*E*J*W�^�E*W?J-B9U;d!qHB9U*g?MYE-B�MYE-UpgkN�E-B�I�E*M[K=X�j1�!�"wöZFMOZ2I�N�EeU*W�^9^9B9B9Z�MYIizkB9^9N�V�MYI?_�E*u�B
^Lu�N@U-B�I�E-B9^-u?I�N�XON�_@b��
N�J�U-B�J*]1MO^9B2MYI�E-B�_@JLK=E*MON�I0d Å IPgrK=J*E*MO^�W?X[K=J;j!E*u�B�X[K�^-TPN=�nIrK=E*MY]$B
�!�"wÖU-B�J*]1MO^9B9U ð M�d B@d|Z?B9U*MY_@I�B9ZaIrK=E*MY]$B�XYb�E-NmW�U-B(�!�"wÖK�UHE*JLK=I�U*g}N�J*E�E-B9^-u?I�N�XON�_@b�ñ
MOU|N�I�B�N=�eE*u�B�V�K=MYI~J-B;K�U-N�I�U|Q"u+baMYEhQeK�U|I�N�EhQ"MOZ?B�XYbPK�Z?N�g?E-B9Z~z+b�N�gkB�JLK=E-N�J-U(K�U
K`U*MYI?_@XOB�E*JLK=I�U*g}N�J*E|E-B9^Lu?I�N�XON�_@b~^;K=grK=z?XOB�N=�eMYI+E-B�_@JLK=E*MYI?_a]$N�MO^9B�K=I�Z�Z�K=ELKcE*JLK���^@d
�!�"wÝMOU�E-N1Z�K9b�zkB�MYI?_aW�U-B9Z�V2N@U*E*XYb�MYI�E*u�BcK�^9^9B9U-U�E-N Å s¡z?J-N$K�ZFzrK=I�Z�I�B�EoQpN�J*TFU
ð B@d _�d/�Cqh{1x/K=I�Z�^;K=z?XOBaN�g}B�JLK=E-N�J-U,ñ�d�w�N@U-EmZ?B�g?XONtb$B9Z¶MYIF��JLK�U*E*J*W�^�E*W?J-B9U\W�ULB Å s
E*JLK=I�U-gkN�J*E�E-B9^Lu?I�N�XON�_@b~K=I�ZaJ-B�X[K=E-B9Z�g?J-N�E-N�^9N�XOUtj�V�K=T�MYI?_vW?IrK9]$N�MOZ�K=z?XOB2E*u�B(W�ULB�N=�
Å s�K�UeK=_$B�I+Ep�
N�J�E*JLK=I�U*g}N�J*E�W?I?MÛ�rB9ZiMYIF��JLK�U*E*J*W�^�E*W?J-B�MYIiA�GHACU;d7�eu�B�B9U*ELK=z?XYMOU*u?V2B�I�E
N=��]�MYJ*E*WrK=X"^�MYJ-^�W?MYE-U(E-NaK�U-U*MY_@I�J-B9U-N�W?J-^9B9U(E-N�E*JLK���^mZ?B�V�K=I�Z?UtjpçCN+{�^9N�I+E*J-N�X�K=I�Z
g}N�XYMO^�MYI?_���W?I�^�E*MON�I�Utj?B�]$N�XY]$B9ZiXYMYI?T�lRU*ELK=E-BCJ-N�W?E*MYI?_�jrK=V2N�I?_�N�E*u�B�JeMYV�gkN�J*ELK=I�EnE*JLK���^
B�I?_@MYI�B9B�J*MYI?_aE-N1N�XOUhurK;]$Biz}B9B�I~MYI?u�B�J*MYE-B9Z�z+bPw�s�xy{+l�zrK�ULB9Z�I�B�EoQpN�J*TFU;j�Q"u?MO^-u�MYIFl
^9N�J*g}N�JLK=E-Bn�"��^;K=grK=z?MYXYMYE*MOB9U�E-NHIrK=E*MY]$B Å s7j$B�IrK=z?XYMYI?_�B�]$N�XY]$B9Z�I�B�ERQSN�J*T�B�I?_@MYI�B9B�J*MYI?_
U-W�^-u�K�UnN�g?E*MYV�K=XyZFMYV2B�I�U*MON�I?MYI?_�MYI`z}N�E*u`U*ELK=E*MO^|K=I�ZcZFb1IrK=V�MO^|B�I�]�MYJ-N�I?V2B�I�E-U;d

r¡'sr *,�9~\-L/58Lv�|L1¡/5 �vÞÝ�|0+(37±ß��3769±àt�|}37698»y{+7|�-âáãv�-ä�+7|Lå¡8
³�g}B�JLK=E*MON�IrK=X1z?J-N$K�ZFzrK=I�Z�I�B�EoQpN�J*TFU�K=J-B�U-B�_@V2B�I�E-B9Z�MYI+E-N �n�-�L�IH)H j ���<���-�Ä�$	^>������ K=I�Z
A!�@�*� I�B�EoQpN�J*TFU;dp{1B�]$B�JLK=XrQ"MYJ-B9Z\K=I�Z2Q"MYJ-B�XOB9ULU�E-B9^Lu?I�N�XON�_@MOB9UnK=J-BnW�U-B9Z�MYIiB;K�^-u\U-B�_�l
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V2B�I�E;d�qh{1x�j}�SN$K�D�K=I�ZvQ"MYJ-B�XOB9U-U�z?J-N$K�ZFzrK=I�ZæÆ���J-U*E3l�V�MYXOBIÇ|E-B9^-u?I�N�XON�_@MOB9UhK=J-B|W�U-B9Z
MYI�E*u�B �n�-�,�kH)H j�Q"MYE*u�I�B�ERQpN�J*T�E-B�J*V�MYIrK=E*MYI?_(Z?B�]1MO^9B9U�U*W�^LuiK�U�qh{1x0�Cw�UpN�J!Q"MYJ-B�XOB9U-U
�"^9^9B9ULU�s7N�MYI+E-U;da�&JLK���^m^9N�I�E*J-N�Xn^;K=I�z}B2g}B�J3�
N�J*V2B9Z~W�U*MYI?_a�!�"wæE-B9^Lu?I?M	�+W�B9U�MYI
E*u�B|��J-U*E3l�V�MYXOB�j}�
N�JHB�D?K=V�g?XOB�g}B�J3lRU-B�J*]�MO^9B(sS���SUCQ"MYE*u�ZFMÛÚ�B�J-B�I+E�çCN+{`grK=JLK=V2B�E-B�J-U
^;K=IvzkB�^9N�IF��_@W?J-B9ZvMYIcE*u�B�XYMYI?TiE-N2E*u�BHz?J-N$K�ZFzrK=I�ZcD?q�{1x~u�N�V2B�W�U-B�J;d

�eu�B ���<���-�Ä�$	�>��
��� ^;K=IazkB�zrK�U-B9ZaN�I��!�"w�j¾Q"u?MO^Lu�U*W?g?gkN�J*E-UHz}N�E*u�qh{1x0��w�U
K=I�Zm^9N�J*g}N�JLK=E-B�^9N�I?I�B9^�E*MY]1MYERb ð XOB�_+K�^�b?ñ�U-B�J*]1MO^9B9U�MYImE*u�B�U,K=V2BnMYIF��JLK�U*E*J*W�^�E*W?J-B@d��eu�B
B�]$B�J�_@J-N;Q"MYI?_iZ?B�V�K=I�Z�N=�7I�B�QfzrK=I�ZFQ"MOZFE*uFlR^9N�I�U*W?V�MYI?_\z?J-N$K�ZFzrK=I�ZvU-B�J*]1MO^9B9U�K=I�Z
E*u�Biz?W�U*MYI�B9U-U�^-urK=XYXOB�I?_$Bi�
N�J({1s�U�E-N�J-B9ZFW�^9B�E*u�B�MYJ(B�D1g}B�I�U-B9U|z+b~U*MYV�g?XYMÛ��b1MYI?_vE*u�B
K=_@_@J-B�_+K=E*MON�IvK=J-^Lu?MYE-B9^�E*W?J-BhurK;]$B�grK;]$B9Z\E*u�BCQSK9bmE-N(�!E*u�B�J*I�B�E�K�UeE*u�B�K=_@_@J-B�_+K=E*MON�I
E-B9^Lu?I�N�XON�_@b�N=�k^-u�N�MO^9B@d!��E*u�B�J*I�B�E!MOU�K�U-MYV�g?XOB@j@W?z?M	�+W?MYE-N�W�UpK=I�Z�^9N@U*E3lRB���^�MOB�I+E�E-B9^LuFl
I�N�XON�_@b$j7K=I�ZPZ?B�XYMY]$B�J-UhV2N�J-B2zrK=I�ZFQ"MOZFE*u~E*urK=I~�!�"w�d�ÆSW?MYXOZFMYI?_vw�B�E*J-Nv�!E*u�B�J*I�B�E
K=_@_@J-B�_+K=E*MON�I�I�B�EoQpN�J*TFU(JLK=MOU-B2V�K=I�b~N�gkB�JLK=E*MON�IrK=XeMOU-U-W�B9U;j7XYMYT$B�E*JLK���^mZFMÛÚ}B�J-B�I�E*M[K�l
E*MON�I�K=I�Z�çCN+{PK�ULU*W?JLK=I�^9B@j&V�W?XYE*MO^;K�U*E�U-W?g?gkN�J*E;j&�
K�U-EhJ-B9U*E-N�JLK=E*MON�I�K=V2N�I?_�N�E*u�B�J-U;d
�eu�B�J-B|MOU�K=IvN�I?_$N�MYI?_mZFMOU-^�W�U-U*MON�I`z}B�ERQSB9B�I�U-ELK=I�Z�K=J-ZFMY¹tK=E*MON�Iv�
N�JLKFj�N�g}B�JLK=E-N�J-U�K=I�Z
]$B�I�Z?N�J-U�K=zkN�W?EeE*u?MOUeMOU-U*W�B9Utd7�eu?MOU"w�B�E*J-N(�!E*u�B�J*I�B�E�K=_@_@J-B�_+K=E*MON�I`I�B�EoQpN�J*TcZ?B�XYMY]$B�J
E*JLK���^hzkB�EoQpB9B�IaB�I�ZcW�U-B�J-U;j?^9N�I�E-B�I+ECI�B�ERQpN�J*TFUHK=I�ZcE*u�B Å I+E-B�J*I�B�E;j¾K�U�Z?B�g?MO^�E-B9Z`MYI
Ï7MY_@W?J-B|±Fd²±Fd

Ï7MY_@W?J-B|±Fd²±p��w�B�E*J-N��!E*u�B�J*I�B�E���_@_@J-B�_+K=E*MON�I ð ULN�W?J-^9B�����XO^;K=E-B�X�ñ
AHGHA A!���-� E*JLK=I�U*gkN�J*E�I�B�ERQpN�J*T�MOU�V2N;]1MYI?_hE-N;QeK=J-Z?U"K�^9N�V|z?MYIrK=E*MON�I\N=�kgrK�^LT$B�E

K=I�Z¡N�g?E*MO^;K=X(E-B9^-u?I�N�XON�_@MOB9U;j�K�UaZ?B�g?MO^�E-B9Z¡MYIÎE*u�B Å I+E*J-N1ZFW�^�E*MON�I0j�Ï7MY_@W?J-B ® d ® ð ^tñ�d
�eu�B�J-B�B�D1MOU*EHEoQpN`zrK�U-MO^(I�B�ERQpN�J*TaV2N1Z?B�XOUhN=�eE*u�B(MYI+E-B�_@JLK=E*MON�I�N=� Å sfK=I�Z~³�g?E*MO^;K=X
�&JLK=I�U*g}N�J*E&A�B�EoQpN�J*TFU<�0E*u�B!��W?E-N�V�K=E*MO^S{�Q"MYE-^Lu�B9Z|�&JLK=I�U*gkN�J*EyA�B�EoQpN�J*T�Í=��W?E-N�V�K=E*MO^
{�Q"MYE-^Lu�B9Zi³�g?E*MO^;K=XrACB�ERQSN�J*T ð ��{1�"AHÍ=��{?³CA�ñyI�B�ERQpN�J*T�N�g}B�JLK=E*MON�I2^9N�I�^9B�g?E�Z?B�]$B�XÛl
N�g}B9Z2z�b Å �"Ë�lR�§m Å �"Ë ·F® K n j�m Å �"Ë ·F® z n jFK=I�Z2E*u�BHGHB�I�B�JLK=XYMY¹;B9Ziw�W?XYE*M¾s�J-N�E-N�^9N�X}x&K�l
z}B�Xy{�Q"MYE-^-u?MYI?_ ð GHw�s�xy{?ñ"^9N�I�^9B�g?E�N=� Å ���"Ï©m w�K=I · ¸ n d��fE*u?MYJ-ZcU-ELK=I�Z�K=J-ZFMY¹tK=E*MON�I
�
N�JLKFj}E*u�B2³ Å ÏejkMOUCQpN�J*T1MYI?_cMYIaE*u�B�Z?B���I?MYE*MON�IPN=��MYI+E-B�J3��K�^9B9U�z}B�ERQpB9B�I��pXYMOB�I+E|K=I�Z
�&JLK=I�U*g}N�J*E�x&K9b$B�J-Utj¾K�UnZ?B���I�B9ZcMYI�U-B9^�E*MON�I�±Fd²µFd
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�Ø^9N�V�g?J-B�u�B�I�U*MY]$B�]1MOB�QÙN=�nE*u�Bi^9N�I+E-B�V�g}N�JLK=J*b~I�B�EoQpN�J*TPX[K;b$B�J-U�MOU�U*u�NtQ"I~MYI
Ï7MY_@W?J-B|±Fd²µFd

Ï7MY_@W?J-B|±Fd²µp��A�GHAf�&JLK=I�U*g}N�J*E�x&K;b$B�J-U ð U-N�W?J-^9B�� Å �"Ë�lR��Í=��J-^9N�V2Btñ
Å EeMOUeMYV�g}N�J*ELK=I+EnE-N�ZFMOU*E*MYI?_@W?MOU-uczkB�EoQpB9B�I`E*u�B�Z�K=ELK�K=I�Zc^9N�I�E*J-N�X0g?X[K=I�B9U"Q"u�B�I

K=IrK=XYb1¹9MYI?_mE*u�B�K=J-^Lu?MYE-B9^�E*W?JLK=X�K=XYE-B�J*IrK=E*MY]$B9UC��N�J Å s¶N;]$B�JHN�g?E*MO^;K=X ð Å sS³�ñ"I�B�EoQpN�J*TFU;d
�eu�BpN�g?E*MO^;K=X+I�B�EoQpN�J*Thg?J-Nt]�MOZ?B9U&�?DFB9ZhzrK=I�ZFQ"MOZFE*u�E*JLK=I�U*g}N�J*E&g?MYg}B9U ð N�g?E*MO^;K=X�grK=E*u�U,ñ
E-N�^�XYMOB�I+E(X[K9b$B�J-Utd Å sfJ-N�W?E-B�J-U�K=E|E*u�BmB9ZF_$BmN=�"N�g?E*MO^;K=XeI�B�EoQpN�J*TFU�V�W�U*E(B9U*ELK=z?XYMOU*u
U-W�^-u�N�g?E*MO^;K=X"grK=E*u�U(zkB��
N�J-BmU*ELK=J*E*MYI?_�E*JLK=I�U3�
B�J Å s¡grK�^-T$B�E-U;d��eu+W�U;j�E*u�B Å s/Z�K=ELK
g?X[K=I�BCN;]$B�JeN�g?E*MO^;K=XkI�B�ERQpN�J*TFUeMOUpJ-B;K=XYMY¹;B9ZmK�UeKh]1MYJ*E*WrK=XrE-N�g}N�XON�_@b�N=�&N�g?E*MO^;K=XkgrK=E*u�U;d
Å I(N�E*u�B�J!QpN�J-Z?U;j$B�]$B�I(E*u�N�W?_@u�E*u�B�J-BSMOU�K=V�g?XOB"K=E*E-B�I+E*MON�I2E-NCE*u�BeU*W?zFÔ*B9^�E!N=�kN�g?E*MO^;K=X
grK�^LT$B�EhE*JLK=I�U*g}N�J*E�K=I�Z�U*Q"MYE-^Lu?MYI?_�j&E*u�B(g?J-B9U-B�I�EhQpN�J*TPK�U-U-W?V2B9U�E*urK=E�E*u�B�N�g?E*MO^;K=X
^9N�J-BHMOUeW?IrK=z?XOB�N=��g?J-N1^9B9U-U*MYI?_(MYI�ZFMY]�MOZFWrK=X Å s�grK�^LT$B�E-UnMYI\E*u�B�Z�K=ELK�g?X[K=I�B@dp³�IcE*u�B
N�E*u�B�JpurK=I�Z�j+E*u�B�J-B�MOUpKhz?J-N$K�Z2MYI�ZFW�U*E*J*b�K=_@J-B9B�V2B�I�E"N�I�W?E*MYXYMY¹9MYI?_ Å s�l�zrK�U-B9Zig?J-N�E-N=l
^9N�XOU��
N�J�E*u�B��SN�I+E*J-N�X}s!X[K=I�B�jFE*u�B�J-B���N�J-B@j Å s~J-N�W?E-B�J-U"K=I�Z\³�g?E*MO^;K=X0�pJ-N@ULU3l �SN�I?I�B9^�E-U
ð ³ç²��SU,ñC^;K=I�urK9]$B2Kig}B9B�J�J-B�X[K=E*MON�I�U*u?MYg~K=EHE*u�B��SN�I+E*J-N�X�s�X[K=I�B@j�grK=J*E*MO^�W?X[K=J*XYb���N�J
J-N�W?E*MYI?_�g?J-N�E-N�^9N�XOU&E*urK=E0g}B�J*V�MYE0E*u�B�ZFb1IrK=V�MO^�ZFMOU-^9N;]$B�J*b�N=� Å s`B�I�ZFgkN�MYI�E-U7K=E*ELK�^Lu�B9Z
E-N(E*u�B|N�g?E*MO^;K=X0I�B�ERQSN�J*Tèm ��x0� · ¸ n d

�Ü_$B�I�B�JLK=XCI�B�ERQSN�J*T�V2N1Z?B�X�^9N�I�U*MOU*E-UmN=� Å sÙJ-N�W?E-B�J-U\K=E*ELK�^-u�B9Z�E-N�K=I¶³C�"A�j
K=I�Z�^9N�I?I�B9^�E-B9Z�E-N�E*u�B�MYJpgkB9B�J-U�N;]$B�J ð ZFb1IrK=V�MO^;K=XYXYb2B9U*ELK=z?XYMOU*u�B9Zrñ�U*Q"MYE-^-u�B9ZmN�g?E*MO^;K=X
^LurK=I?I�B�XOU;d!�eu�BeN�g?E*MO^;K=X�MYI+E-B�J*I�B�EoQpN�J*T2^9N�I�U*MOU-E�N=�kV|W?XYE*MYg?XOBnN�g?E*MO^;K=X?I�B�EoQpN�J*TFU;j+B;K�^Lu
N=�nQ"u?MO^Lu�V�K9bPz}BiK�ZFV�MYI?MOU*E-B�J-B9Z�z�b~KvZFMÛÚ�B�J-B�I+E(B�I+E*MYEob$d��pK�^-u�N�g?E*MO^;K=XSI�B�EoQpN�J*T
^9N�I�U-MOU*E-U�N=�HU-W?zFl�I�B�ERQpN�J*TFU2MYI�E-B�J-^9N�I?I�B9^�E-B9ZÈz�b�N�g?E*MO^;K=Xn��zkB�J�XYMYI?TFU�MYIÈK�_$B�I�B�JLK=X
E-N�g}N�XON�_@b ð J-B��
B�J*J-B9Z~E-NaK�U�K=I�N�g?E*MO^;K=XpV2B9U-u~I�B�ERQSN�J*Tkj�I�N�E�N�I?XYbPMYI�E-B�J-^9N�I?I�B9^�E-B9Z
N�g?E*MO^;K=XyJ*MYI?_$U,ñ�d��eu?MOUnI�B�ERQpN�J*TvV2N�Z?B�X0MOU�U*u�N;Q"I�MYI`ÏyMY_@W?J-B�±Fd ¸�d��CUnU*u�NtQ"I`MYI`E*u�B
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Ï7MY_@W?J-B@j�N�E*u�B�J�^�XYMOB�I+E�I�B�EoQpN�J*TFU�E*urK=I Å s ð B@d _�dYj��!�"w�ñ�V�K9b�K=XOULNm^9N�I?I�B9^�EHE-NmE*u�B
³C�"A�d

Ï7MY_@W?J-B|±Fd ¸»�S³�g?E*MO^;K=X Å I�E-B�J*I�B�ERQSN�J*Tvw�N1Z?B�X ð U-N�W?J-^9B�� Å ���"Ï�ñ
�eu�B�XON�_@MO^;K=X&^9N�I+E*J-N�XyMYI+E-B�J3��K�^9B9U;jrK�UnZ?B���I�B9Z`z+b\E*u�B|³�g?E*MO^;K=X Å I+E-B�J*I�B�ERQSN�J*T�MYI?_

ÏrN�J*W?V ð ³ Å Ï�ñ"K=J-B��

•
�pXYMOB�I+E3lRN�g?E*MO^;K=X!MYI+E-B�J*I�B�EoQpN�J*T�MYI+E-B�J3��K�^9B�N�JCË�ULB�J3lRA�B�EoQpN�J*T Å I+E-B�J3��K�^9B ð ËCA Å ñ
m �eu�B ·F®cn d

•
Å I�E-B�J*IrK=X&I�N1Z?B�l�E-N=l�I�N�Z?B�MYI�E-B�J3�
K�^9B|Q"MYE*u?MYI�K=IvN�g?E*MO^;K=X0I�B�EoQpN�J*T ð Å A�A Å ñ�d

•
��D1E-B�J*IrK=X¾I�N�Z?B�l�E-N=l�I�N1Z?B"MYI�E-B�J3�
K�^9B�zkB�EoQpB9B�I�I�N1Z?B9U!MYI2ZFMÛÚ�B�J-B�I+ESN�g?E*MO^;K=X�I�B�E3l
QpN�J*TFU ð ��ACA Å ñ�d

�eu�B9ULB�MYI+E-B�J3��K�^9B9U�K=J-Bh^;K=grK=z?XOB�N=��^9B�J*ELK=MYI`��W?I�^�E*MON�IrK=XYMYE*MOB9U;jrE*urK=Eng}B�J*V�MYEnE-N2Z?B���I�B
ZFMÛÚ�B�J-B�I+EeU-B�J*]1MO^9B�K=I�Z�MYI+E-B�J-^9N�I?I�B9^�E*MON�IcV2N1Z?B�XOU;j+Q"u?MO^LuiQ"MYXYX¾zkB�Z?B9U-^�J*MYz}B9Z2MYI�I�B�DFE
ULB9^�E*MON�I0d
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�&QpNm_$B�I�B�JLK=X�V2N�Z?B�XOUCurK;]$B�B�V2B�J*_$B9Z��
N�J�E*u�B�U-B�J*]1MO^9B9U�K=E�E*u�B�Ë�A Å j�E*u�B �|��C2	����
Î ���k¾t���L�IH���t)+��� K=I�Z�E*u�B�ñ ��� ¶S�*) Î ���k¾t���L����;)���� dH�eu�B9U-B�V2N1Z?B�XOU�K=J-B�Z?B9U-^�J*MYz}B9ZK�U"��N�XYXONtQnU;d
ôc© ã <�¬ ¦¶â�¥ :�í&¬�> ¥ 6 ß ©�ª ¥ §
Ë�I�Z?B�J�E*u?MOU�V2N�Z?B�X�jeE*u�B�N�g?E*MO^;K=X�I�B�EoQpN�J*T�g?J*MYV�K=J*MYXYbÈN=Ú�B�J-U2u?MY_@u�zrK=I�ZFQ"MOZFE*u

^9N�I?I�B9^�E*MY]1MYERb�MYI�E*u�Bi��N�J*V N=��XYMY_@u�E3l�grK=E*u�U;d�{�ELK=I�Z�K=J-ZFMY¹;B9Z�U*MY_@IrK=XYMYI?_PK�^�J-N@U-U(E*u�B
ËCA Å MOU"W�U-B9Z`E-N(MYI+]$N�T$BhE*u�BC�
N�XYXON;Q"MYI?_mU-B�J*]1MO^9B9U<�
® dnx�MY_@u+E3l�grK=E*uc^�J-B;K=E*MON�If�!�eu?MOUSU-B�J*]1MO^9B�K=XYXON;QnU"KHXYMY_@u�E3l�grK=E*umQ"MYE*uiE*u�B�U*g}B9^�MÛ�rB9Z
K=E*E*J*MYz?W?E-B9U�E-NCz}B"^�J-B;K=E-B9Z(zkB�EoQpB9B�ImK�grK=MYJ�N=�kE-B�J*V�MYIrK=E*MON�I�g}N�MYI+E-U!MYI(E*u�B"N�gFl
E*MO^;K=XyI�B�EoQpN�J*T}dnx�MY_@u�E3l�grK=E*uP^�J-B;K=E*MON�I�V�K;bczkB�U*W?zFÔ3B9^�E�E-N2I�B�ERQSN�J*T+lRZ?B���I�B9Z
gkN�XYMO^�MOB9U ð B@d _�dYj�^9N�I?I�B9^�E*MY]1MYERb\J-B9U*E*J*MO^�E*MON�I�U,ñ�K=I�ZcU-B9^�W?J*MYERbcg?J-N1^9B9ZFW?J-B9U;d

±Fdnx�MY_@u+E3l�grK=E*u�Z?B�XOB�E*MON�If�i�eu?MOU�U-B�J*]1MO^9B\K=XYXON;QnU2K=I�B�D1MOU-E*MYI?_�XYMY_@u�E3l�grK=E*u�E-N�zkB
Z?B�XOB�E-B9Z�d

µFdnx�MY_@u+E3l�grK=E*uvV2N�ZFMÛ�r^;K=E*MON�If�p�eu?MOUSULB�J*]�MO^9B�K=XYXON;QnU�^9B�J*ELK=MYIcgrK=JLK=V2B�E-B�J-UnN=�&E*u�B
XYMY_@u+E3l�grK=E*u�E-N(zkBHV2N1ZFMÛ�rB9Z�d

¸�dnx�MY_@u+E3l�grK=E*u�U*ELK=E*W�UmB�I»��W?MYJ*b0�a�eu?MOUmU-B�J*]�MO^9B�K=XYXON;QnUmE*u�BvU*ELK=E*W�UmN=�h^9B�J*ELK=MYI
grK=JLK=V2B�E-B�J-U�N=��E*u�BmXYMY_@u+E3l�grK=E*u ð J-B��
B�J-B�I�^9B9Z�z+bPMYE-U Å q�ñhE-N�zkB��+W�B�J*MOB9Z�z+b
E*u�B�J-N�W?E-B�JnE*urK=E�^�J-B;K=E-B9Z`E*u�B�XYMY_@u+E3l�grK=E*u0d

qCMOU-^9Nt]$B�J*b�g?J-N1^9B9ZFW?J-B9U"V�K9bizkB�W�U-B9Z\N;]$B�J"E*u�BHËCA Å E-N�]$B�J*MÛ��b�XON1^;K=X}gkN�J*Ee^9N�I?I�B9^�l
E*MY]1MYERb~K=I�Z�E-NvN�z?ELK=MYI�ËCA Å U-B�J*]1MO^9B9U;dc�eu�Big?J-N�E-N�^9N�XOU|�
N�J|I�B�MY_@u+z}N�J2K=I�Z�ULB�J*]�MO^9B
ZFMOUL^9N;]$B�J*bPK=J-B2ZFMÛÚ�B�J-B�I+E���J-N�V�E*u�B�ËCA Å U*MY_@IrK=XYMYI?_vg?J-N�E-N1^9N�X�MYE-U-B�XÛ� ð ��N�J|B�D�K=V�g?XOB@j
ULB9B`x0w�sÞm x&K=I · ¸ n ñ�dÈÆeB9^;K=W�U-BvK�U-V�K=XYX�U-B�E�N=��QpB�XYXÛlRZ?B���I�B9Z�U-B�J*]1MO^9B9U�MOU�N=Ú�B�J-B9Z
K�^�J-N@ULU�E*u�B\ËCA Å jyE*u�BmU-MY_@IrK=XYMYI?_�g?J-N�E-N�^9N�XeJ-B���W?MYJ-B�V2B�I+E-U�K=J-BmV�MYI?MYV�K=X�d�{�g}B9^�MÛ�?l
^;K=XYXYb$j0E*u�B�U-MY_@IrK=XYMYI?_cg?J-N�E-N�^9N�X!MOUCJ-B���W?MYJ-B9ZaE-Nm^9N�I�]$B�baKi�
B�Q¡V2B9U-ULK=_$B9UHQ"MYE*uP^9B�J3l
ELK=MYI2K=E*E*J*MYz?W?E-B9U�MYI�K�gkN�MYI�E3l�E-N=l�gkN�MYI�E!V�K=I?I�B�J7z}B�ERQSB9B�I�E*u�BSJ-N�W?E-B�J!K=I�Z�E*u�BeN�g?E*MO^;K=X
I�B�EoQpN�J*T}jrB@d _�dYj�U-W�^-u�K�g?J-N�E-N1^9N�X0V�K9b\z}BHzrK�U-B9Z`N�I`�H{�Cs�lR�"��N�JC�S�"lRx&qCs7d

�eu�B�N�g?E*MO^;K=X�Z?N�V�K=MYI(U-B�J*]1MO^9B9U0V2N1Z?B�X�Z?N1B9U0I�N�E&Z?B;K=X�Q"MYE*u|E*u�B�ERb1gkBSK=I�ZhIrK=E*W?J-B
N=�FJ-N�W?E*MYI?_ng?J-N�E-N1^9N�XOU0Q"MYE*u?MYI(K=I�Z|K�^�J-N@U-U0N�g?E*MO^;K=X$I�B�EoQpN�J*TFU;d��eu�B!J-B9U*W?XYE*MYI?_�Nt]$B�J*X[K9b
V2N1Z?B�X��
N�J Å sÈN;]$B�J�N�g?E*MO^;K=XyI�B�ERQpN�J*TFUnMOU�ZFMOU-^�W�U-U-B9ZcMYI`ULB9^�E*MON�I�±Fd²µFd²±Fd
ò ¦ ¬ ³7¥ ª â�¥ :�í&¬�> ¥`ß ©�ª ¥ §
Ë�I�Z?B�J�E*u?MOU�V2N1Z?B�X�j�E*u�B Å s�K=I�Z~E*u�Bc³C�"A K=J-B\K`U*MYI?_@XOBiMYI+E-B�_@JLK=E-B9Z�I�B�EoQpN�J*T

��J-N�VØK��SN�I+E*J-N�X�s!X[K=I�BCg}N�MYI+EeN=�0]�MOB�Qhj�V2B;K=I?MYI?_(E*urK=EpE*u�B�E*u�B�³.²��SU"K=J-BH�SN�I�E*J-N�X
s�X[K=I�B�g}B9B�J-U�N=� Å s~J-N�W?E-B�J-Utd!�eu+W�U;j�MYI�g?J*MYI�^�MYg?XOB@j1E*u�B�J-B�MOU�I�N�ZFMOU*E*MYI�^�E*MON�Iiz}B�ERQSB9B�I
E*u�B�ËCA Å j�ACA Å U�K=I�ZaK=I+bvN�E*u�B�JCJ-N�W?E-B�J3l�E-N=l�J-N�W?E-B�J�MYI+E-B�J3��K�^9B���J-N�VòK2J-N�W?E*MYI?_cK=I�Z
U-MY_@IrK=XYMYI?_�g}N�MYI+EeN=��]�MOB�Qhd Å E�MOUSK�U-U*W?V2B9ZiE*urK=E�E*u?MOUS^9N�I+E*J-N�X}g?X[K=I�B�MOU Å s!l�zrK�U-B9Z�j���N�J
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B�D�K=V�g?XOB�XOB�]$B�JLK=_@MYI?_iE*u�B�E*JLK���^hB�I?_@MYI�B9B�J*MYI?_\B�D1E-B�I�U*MON�I�U"��N�J�w�s�xy{cN�JCGHw�s�xy{kj
K�U�Z?B9U-^�J*MYzkB9Z`MYI`U-B9^�E*MON�I�±Fd Ç d

Ë�I�Z?B�JiE*u�B`W?I?MÛ�rB9Z�U-B�J*]�MO^9B`V2N�Z?B�XHK=I�Z�Q"MYE*u?MYI�E*u�Bv^9N�I+E-B�DFE\N=�hK�GHw�s�xy{
I�B�EoQpN�J*T}j}N�g?E*MO^;K=XyI�B�EoQpN�J*T�ULB�J*]�MO^9B9UHK=J-B|N�z?ELK=MYI�B9Z�MYV�g?XYMO^�MYE*XYbvZFW?J*MYI?_\B�I�Z1l�E-N=lRB�I�Z
G�w�s�x7{`U*MY_@IrK=XYMYI?_�dh{�g}B9^�MÛ�r^;K=XYXYb$j0K=I�B9ZF_$B�J-N�W?E-B�J�^;K=I�^�J-B;K=E-B(K�XYMY_@u+E3l�grK=E*u�Q"MYE*u
U-gkB9^�MÛ�rB9ZPK=E*E*J*MYz?W?E-B9U;j7N�JhZ?B�XOB�E-BiK=I�ZaV2N1ZFMÛ��b�XYMY_@u�E3l�grK=E*u�U�K�U�MYEh^�J-B;K=E-B9U(GHw�s�xy{
X[K=z}B�XÛlRU*Q"MYE-^Lu�B9Z�grK=E*u�U ð xy{1s�U�ñ�d Å IvE*u?MOU�J-B�_+K=J-Z�j¾E*u�B�U-B�J*]1MO^9B9U�N�z?ELK=MYI�B9Z���J-N�V E*u�B
N�g?E*MO^;K=X1I�B�ERQSN�J*T�K=J-BSU*MYV�MYX[K=J7E-NnE*u�BSZ?N�V�K=MYI(ULB�J*]�MO^9B9UyV2N�Z?B�X�j=z?W?E7V�K9bhz}B�MYI�]$N�T$B9Z
MYI�K`V2N�J-BmU-B;K=V�XOB9U-U�V�K=I?I�B�J;dvÏrN�J�MYI�U*ELK=I�^9B@j�Q"u�B�I�J-N�W?E-B�J-U�K=J-BmK=E*ELK�^Lu�B9Z�E-N�K
U-MYI?_@XOB�N�g?E*MO^;K=XhI�B�ERQSN�J*T ð M�d B@dYj�E*u�B�J-B�K=J-BaI�N���ACA Å U,ñ�jHK�J-B�V2N�E-B�J-N�W?E-B�Jv^9N�W?XOZ
^9N�V�g?W?E-BCK=I�Z�B9U*ELK=z?XYMOU-uiK=IiB�I�Z1l�E-N=lRB�I�ZigrK=E*uiK�^�J-N@U-U�E*u�B�N�g?E*MO^;K=XrMYI�E-B�J*I�B�ERQSN�J*T ð K
XYMY_@u�E3l�grK=E*u¾ñ�d

�eu�B(V2N@U*EhU*MY_@I?MÛ�r^;K=I+E�ZFMÛÚ}B�J-B�I�^9B(z}B�ERQSB9B�I~E*u�B�U-B�J*]1MO^9B(V2N1Z?B�XOU�MOUHJ-B�_+K=J-ZFMYI?_
J-N�W?E*MYI?_�g?J-N�E-N�^9N�XOU;j¾K�UnZFMOU-^�W�U-U-B9Z\MYIvI�B�D1EnU-B9^�E*MON�I�Utd

��U"V2B�I�E*MON�I�B9Z�K=zkNt]$B@j�E*u�B Å sÈNt]$B�J�N�g?E*MO^;K=X&I�B�EoQpN�J*T�K=J-^Lu?MYE-B9^�E*W?J-B�MOUnZ?B���I�B9Z
B9ULU-B�I+E*M[K=XYXYbhz�bhE*u�BSN�J*_+K=I?MY¹tK=E*MON�I(N=�¾E*u�Bp^9N�I�E*J-N�X1g?X[K=I�B@d7qHB�gkB�I�ZFMYI?_�N�I�E*u�BpULB�J*]�MO^9B
V2N1Z?B�X�j�E*u�B�^9N�I�E*J-N�X�g?X[K=I�B9U�MYIaE*u�B Å sÎK=I�Z�N�g?E*MO^;K=X!I�B�ERQpN�J*TFU|^;K=I�z}B�XON�N@ULB�XYb�N�J
E*MY_@u�E*XYbc^9N�W?g?XOB9Z�d��eu?MOUn^9N�W?g?XYMYI?_mZ?B�E-B�J*V�MYI�B9UnE*u�BH�
N�XYXON;Q"MYI?_m^-urK=JLK�^�E-B�J*MOU*E*MO^9U<�

•
�eu�B�Z?B�ELK=MYXOUnN=�7E*u�BHE-N�g}N�XON�_@bcK=I�Z\J-N�W?E*MYI?_2MYIF��N�J*V�K=E*MON�I�K�ZF]$B�J*E*MOU-B9Z\z+bmE*u�B
N�g?E*MO^;K=X&I�B�EoQpN�J*TvK�^�J-N@U-U"E*u�B�^�XYMOB�I�E�MYI�E-B�J3�
K�^9B�j

•
�eu�B�XOB�]$B�XSN=��^9N�I+E*J-N�XeE*urK=E Å sfJ-N�W?E-B�J-U(^;K=I�B�DFB�J-^�MOU-BiMYI�ULB�XOB9^�E*MYI?_�B�DFg?XYMO^�MYE
grK=E*u�U"�
N�Jn^9N�I?I�B9^�E*MON�I�UCK�^�J-N@ULU"E*u�B�N�g?E*MO^;K=X&I�B�EoQpN�J*T}j

•
syN�XYMO^�MOB9U�J-B�_+K=J-ZFMYI?_vE*u�B2ZFb1IrK=V�MO^�g?J-Nt]�MOU*MON�I?MYI?_�N=�eN�g?E*MO^;K=XpgrK=E*u�Uhz}B�ERQSB9B�I
J-N�W?E-B�J-U;d��eu�B9U-BhMYI�^�XYW�Z?B|K�^9^9B9U-Un^9N�I�E*J-N�X�j¾K�^9^9N�W?I+E*MYI?_�j}K=I�Z`U-B9^�W?J*MYEob\MOU-U*W�B9U;d

�eu�Bmg}N@U-U*MYz?XOBmMYI+E-B�J-^9N�I?I�B9^�E*MON�I�V2N�Z?B�XOU(z}B�ERQSB9B�I�E*u�BcN�g?E*MO^;K=X�K=I�Z�^�XYMOB�I+E2X[K;b$B�J-U
K=J-BhE*u�B�syB9B�J;j}³�]$B�J*X[K9bvK=I�Zc��W?_@V2B�I+E-B9Zvw�N1Z?B�XOU;d
óSô;õ�ô�ö ÷{ø�ù�ú9ù�ù»û�üþý�ÿ�ù��
Ë�I�Z?B�J�E*u�BSgkB9B�J�V2N1Z?B�X�j@E*u�B Å s�^9N�I�E*J-N�X�g?X[K=I�BnK�^�E-U!K�U�K�g}B9B�J!N=�¾E*u�Bn³C�"AÈ^9N�I�E*J-N�X
g?X[K=I�B@dc�eu?MOU|MYV�g?XYMOB9U|E*urK=E(K`U*MYI?_@XOB2MYI�U*ELK=I�^9BiN=�"E*u�B2^9N�I�E*J-N�Xpg?X[K=I�BiMOU|Z?B�g?XONtb$B9Z
Nt]$B�J�E*u�B Å sÙK=I�Z�N�g?E*MO^;K=XnZ?N�V�K=MYI�U;d�è�u�B�I�E*u�B�J-B\MOU2KaU*MYI?_@XOB\N�g?E*MO^;K=XnI�B�EoQpN�J*T
MYI�]$N�XY]$B9ZPK=I�Z�E*u�B Å s�K=I�ZaN�g?E*MO^;K=X�Z?N�V�K=MYI�UhzkB�XON�I?_mE-NmE*u�B�U,K=V2B�B�I�E*MYERb$j�E*u�B�IPK
^9N�V�V2N�I Å GHsaQ"MYE*umK=g?g?J-N�g?J*M[K=E-BnB�D1E-B�I�U-MON�I�U�^;K=I�zkBeW�ULB9Z(E-NCZFMOU-E*J*MYz?W?E-B"E-N�gkN�XON�_@b
MYIF�
N�J*V�K=E*MON�I(N;]$B�J7E*u�B�MYI�E-B�_@JLK=E-B9Z�I�B�EoQpN�J*T}d��eu�B9U-BpB�DFE-B�I�U*MON�I�U�K=J-B�Z?B���I�B9Z�Q"MYE*u?MYI
E*u�B|^9N�I+E-B�DFE�N=��G�w�s�x7{kd

Å ImE*u�B Ñ ��>R�Ä���*	�>R�*)� "��%p>����� K=g?g?J-N$K�^Lu0j?E*u�B Å s�K=I�Z\N�g?E*MO^;K=X�I�B�ERQSN�J*T1UeJ*W?I\E*u�BU,K=V2B�MYI�U-ELK=I�^9B�N=��K=I Å GHsyj?B@d _�dYjr³�{1s�Ï&lR�"�ÈQ"MYE*u`U*W?MYELK=z?XOB���N�g?E*MO^;K=X��HB�DFE-B�I�U*MON�I�U;d
�eu�B9ULB�B�D1E-B�I�U*MON�I�UnV|W�U*E�^;K=g?E*W?J-B|N�g?E*MO^;K=X0XYMYI?TigrK=JLK=V2B�E-B�J-UtjrK=I�ZvK=I+b\^9N�I�U*E*JLK=MYI�E-U
E*urK=E"K=J-B�U-gkB9^�MÛ�r^�E-N|N�g?E*MO^;K=X}I�B�ERQSN�J*T1U;d!�eu�W�U;j?K�J-N�W?E-B�Je^;K=ImULB;K=V�XOB9U-U*XYb�^9N�V�g?W?E-B
K=I�Z�B9U-ELK=z?XYMOU*u~K=I�B�I�Z1l�E-N=lRB�I�Z�XYMY_@u+E3l�grK=E*u�E-N\K=I�N�E*u�B�J|J-N�W?E-B�J|K�^�J-N@U-U�E*u�B�N�g?E*MO^;K=X
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I�B�EoQpN�J*T}j�W�U-MYI?_�GHw�s�xy{ÈU*MY_@IrK=XYMYI?_�d��eu?MOUmXYMY_@u+E3l�grK=E*u�MOU\KPE*W?I?I�B�X�K�^�J-N@U-UmE*u�B
N�g?E*MO^;K=X!I�B�EoQpN�J*T}j&K=I�Za^;K=I�zkB�Z?B���I�B9ZPK�U�K��,��N�J*QeK=J-ZFMYI?_�K�Z=Ô*K�^9B�I�^�b�� ð ÏF�HñCK=I�Z
K�ZF]$B�J*E*MOULB9ZcMYI`E*u�B�XYMYI?T\U*ELK=E-BHg?J-N�E-N1^9N�X ð U-B9BhU-B9^�E*MON�I�±Fd Ç ñ�d

è�u�B�IPK=I�N�g?E*MO^;K=X!MYI+E-B�J*I�B�EoQpN�J*T�Q"MYE*uaV|W?XYE*MYg?XOB2N�g?E*MO^;K=X�I�B�EoQpN�J*TFUhMOUH^9N�I�U*MOZ1l
B�J-B9Z ð B@d _�dYj$U-grK=I?I?MYI?_HZFMÛÚ�B�J-B�I+E�K�ZFV�MYI?MOU-E*JLK=E*MY]$B"Z?N�V�K=MYI�U,ñ�j+KCU*MYI?_@XOBSMYI�U*ELK=I�^9BeN=�kK=I
MYI�E*JLK�lRZ?N�V�K=MYIiJ-N�W?E*MYI?_�g?J-N�E-N�^9N�XrMOU!I�N�EpK=E*E*JLK�^�E*MY]$B�N�JpB�]$B�I2J-B;K=XYMOU*E*MO^@d Å I�E*u?MOU�^;K�U-B@j
MYI�E-B�J3lRZ?N�V�K=MYI�J-N�W?E*MYI?_aK=I�Z�U*MY_@IrK=XYMYI?_vg?J-N�E-N1^9N�XOU�K=J-B�I�B9B9Z?B9Z�d Å I�B�MYE*u�B�J�^;K�U-B@j�K
^9N�V�V2N�I Å s�K�Z?ZFJ-B9U-U*MYI?_�U-^Lu�B�V2B�MOU"W�U-B9Zm�
N�J"E*u�BhN�g?E*MO^;K=X�K=I�Z Å sÈI�B�ERQpN�J*TFU;d

IP NETWORK
IP NETWORK

OPTICAL
TRANSPORT
NETWORK

End-to-End lightpath establishment
Common Routing and Signalling

Forwarding adjacencies between
IP border routers 

ÏyMY_@W?J-B�±Fd Ç ��syB9B�JCw�N1Z?B�X
óSô;õ�ô;ó ÷{ø�ù��
	ìù»û����� ü ýSÿ�ù��
Ë�I�Z?B�JeE*u�B�N;]$B�J*X[K;bmV2N1Z?B�X�j Å s�K=I�ZmN�g?E*MO^;K=X0Z?N�V�K=MYIvJ-N�W?E*MYI?_�jFE-N�gkN�XON�_@b\ZFMOU*E*J*MYz?WFl
E*MON�I0j$K=I�Z�U*MY_@IrK=XYMYI?_Hg?J-N�E-N1^9N�XOU�K=J-B�MYI�Z?B�g}B�I�Z?B�I+E;j+K�U�Z?B�g?MO^�E-B9Z�MYI(ÏyMY_@W?J-B"±Fd²ÐFd7�eu?MOU
V2N1Z?B�X�MOU�^9N�I�^9B�g?E*WrK=XYXYb�U-MYV�MYX[K=J|E-N�E*u�B�^�X[K�U-U*MO^;K=X Å sÎNt]$B�J��!�"wÊV2N1Z?B�X�d Å I~E*u�B
Nt]$B�J*X[K9bcV2N1Z?B�X�jrK�U-B�grK=JLK=E-BhMYI�U*ELK=I�^9B|N=��E*u�Bh^9N�I+E*J-N�X7g?X[K=I�B ð B9U*g}B9^�M[K=XYXYb\E*u�B�J-N�W?E3l
MYI?_mK=I�ZvU*MY_@IrK=XYMYI?_ig?J-N�E-N�^9N�XOU,ñ"MOU�Z?B�g?XONtb$B9ZvMYI`E*u�B�N�g?E*MO^;K=XyZ?N�V�K=MYI0j¾MYI�Z?B�gkB�I�Z?B�I�E
N=�"Q"urK=E�B�D1MOU*E-UhMYI~E*u�B Å sfZ?N�V�K=MYI0d Å I~^9B�J*ELK=MYI�^�MYJ-^�W?V2U-ELK=I�^9B9U;j7MYEhV�K9b~K=XOU-N`zkB
�
B;K�U*MYz?XOB�E-N|U*ELK=E*MO^;K=XYXYb2^9N�IF��_@W?J-B�E*u�B�N�g?E*MO^;K=X}^-urK=I?I�B�XOUSE*urK=Epg?J-N;]1MOZ?B�^9N�I?I�B9^�E*MY]1MYERb
�
N�JnE*u�B Å s�Z?N�V�K=MYI�MYI`E*u�BhN;]$B�J*X[K;b`V2N1Z?B�X�dS{�ELK=E*MO^|^9N�IF��_@W?JLK=E*MON�Ia^;K=I`z}B�^;K=J*J*MOB9Z
N�W?E�E*u?J-N�W?_@u�I�B�ERQSN�J*T�V�K=IrK=_$B�V2B�I�E���W?I�^�E*MON�I�U;jpz?W?E�MYE�MOU�W?I?XYMYT$B�XYb�E-N�U-^;K=XOB\MYI
]$B�J*b�X[K=J*_$B�I�B�EoQpN�J*TFU;j�K=I�ZmV�K9b2I�N�EeU*W?g?g}N�J*ESE*u�B�JLK=g?MOZm^9N�I?I�B9^�E*MON�Icg?J-N;]1MOU*MON�I?MYI?_
J-B���W?MYJ-B�V2B�I+E-UCN=�7��W?E*W?J-BHu?MY_@u?XYbc^9N�V�g}B�E*MYE*MY]$BhI�B�ERQSN�J*T�MYI?_mB�I+]1MYJ-N�I?V2B�I+E-U;d

�eu�B�N;]$B�J*X[K;b�J-N�W?E*MYI?_�K=g?g?J-N$K�^-u�U*W?g?gkN�J*E-U0E*u�B�N;]$B�J*X[K;b�MYI+E-B�J-^9N�I?I�B9^�E*MON�I�V2N�Z?B�X�d
Ë�I�Z?B�JeE*u?MOUnK=g?g?J-N$K�^-u0jkK=I\Nt]$B�J*X[K9bmV2B9^-urK=I?MOU*V E*urK=E�K=XYXON;QnUnB9ZF_$BCJ-N�W?E-B�J-U"E-N�J-B�_�l
MOU-E-B�JCK=I�Z��+W�B�J*b\�
N�J�B�DFE-B�J*IrK=X�K�Z?ZFJ-B9ULU-B9U�MOU�MYV�g?XOB�V2B�I+E-B9Z�dH�eu?MOU�MOU�^9N�I�^9B�g?E*WrK=XYXYb
U-MYV�MYX[K=JSE-N�E*u�BHK�Z?ZFJ-B9U-UeJ-B9U-N�XYW?E*MON�I\V2B9^-urK=I?MOU-V W�U-B9Z���N�J Å s�Nt]$B�J"�!�"w�dFÆeB9^;K=W�U-B
Å s�lRN�g?E*MO^;K=X�MYI+E-B�J3��K�^9B(^9N�I?I�B9^�E*MY]�MYEob�MOU�XYMYV�MYE-B9Z�j}E*u�B�Z?B�E-B�J*V�MYIrK=E*MON�IPN=��u�N;Q�V�K=I+b
XYMY_@u�E3l�grK=E*u�U�V�W�U*E!zkBeB9U*ELK=z?XYMOU-u�B9Z2K=I�Z(E-N�Q"urK=E�B�I�ZFg}N�MYI+E-USK=J-BSE*JLK���^nB�I?_@MYI�B9B�J*MYI?_
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Z?B9^�MOU-MON�I�U;d

IP NETWORK
IP NETWORK

OPTICAL
TRANSPORT
NETWORK

Signalling for Service Invocation
No routing exchange

UNI UNI

Ï7MY_@W?J-B|±Fd²Ðp�S³�]$B�J*X[K9bcw�N1Z?B�X
óSô;õ�ô;õ ÷{ø�ù��������Éù�����ù�ÿ ü ýSÿ�ù��
Ë�I�Z?B�JmE*u�BaK=W?_@V2B�I�E-B9Z¶V2N�Z?B�X�j�E*u�B�J-B�K=J-B�ULB�grK=JLK=E-B�J-N�W?E*MYI?_�MYI�U*ELK=I�^9B9U\MYI�E*u�B
Å sÌK=I�Z�N�g?E*MO^;K=X�Z?N�V�K=MYI�U;j0z?W?Eh^9B�J*ELK=MYI�ERb1gkB9U�N=�SMYIF��N�J*V�K=E*MON�I���J-N�V�N�I�B�J-N�W?E*MYI?_
MYI�U-ELK=I�^9Bh^;K=I`z}BHgrK�U-U-B9ZcE*u?J-N�W?_@u`E-N2E*u�BhN�E*u�B�JnJ-N�W?E*MYI?_�MYI�U-ELK=I�^9B@d�Ï�N�J�B�D�K=V�g?XOB@j
B�DFE-B�J*IrK=X Å sfK�Z?ZFJ-B9U-U-B9U�^9N�W?XOZ�z}B(^;K=J*J*MOB9ZaQ"MYE*u?MYIPE*u�B�N�g?E*MO^;K=X!J-N�W?E*MYI?_`g?J-N�E-N1^9N�XOU
E-N2K=XYXONtQfJ-B;K�^LurK=z?MYXYMYERb`MYIF�
N�J*V�K=E*MON�I`E-N�z}BHgrK�U-U-B9Z\E-N Å s�^�XYMOB�I�E-U;d

�eu�B ����C2	����»��H�D?�*��� ¶p�v "�@%E>����� U*W?g?gkN�J*E-UiE*u�BaK=W?_@V2B�I+E-B9Z�MYI�E-B�J-^9N�I?I�B9^�E*MON�I
V2N1Z?B�X�d�Ë�I�Z?B�J"E*u?MOUnK=g?g?J-N$K�^-u0jrJ-N�W?E*MYI?_2Q"MYE*u?MYIcE*u�B�N�g?E*MO^;K=XyK=I�Z Å s�Z?N�V�K=MYI�U�K=J-B
ULB�grK=JLK=E-B9Z�j�Q"MYE*u�KvU*ELK=I�Z�K=J-Z�J-N�W?E*MYI?_�g?J-N�E-N1^9N�XeJ*W?I?I?MYI?_azkB�EoQpB9B�I�Z?N�V�K=MYI�U;d��
IrK=E*W?JLK=X?^;K=I�ZFMOZ�K=E-Bp�
N�J7B�D?^-urK=I?_@MYI?_�J-N�W?E*MYI?_HMYIF�
N�J*V�K=E*MON�I�z}B�ERQSB9B�I Å s�K=I�Z(N�g?E*MO^;K=X
Z?N�V�K=MYI�U�MOUnÆnGHs7d

�eu?MOUyMOU!K�QpB�XYXÛl�T1I�N;Q"I2J-N�W?E*MYI?_C��JLK=V2B�QpN�J*T|��J-N�V Å s�I�B�EoQpN�J*TFU<j$E*u�B�J-B"K=J-BSU-N�V2B
g}N�E-B�I+E*M[K=X�I�B�_+K=E*MY]$B�B�Ú�B9^�E-U0E*urK=E7^9N�W?XOZ�J-B9U*W?XYE0��J-N�VfZ?N�V�K=MYIFlRU*g}B9^�MÛ�r^�J-N�W?E*MYI?_�W�U*MYI?_
ÆnGHs�MYI�K=I Å s�N;]$B�JC³�g?E*MO^;K=X ð Å sS³�ñSB�I+]1MYJ-N�I?V2B�I+E<�

•
�eu�BmK=V2N�W?I�E(N=�nMYIF�
N�J*V�K=E*MON�I�E*urK=E�N�g?E*MO^;K=XSI�N�Z?B9U�Q"MYXYXSurK9]$BiE-NvV�K=MYI�ELK=MYI
Q"MYXYXyI�N�E�zkB|zkN�W?I�Z�z+bcE*u�B�U*MY¹;B�N=��E*u�B|N�g?E*MO^;K=X7I�B�ERQpN�J*T}j}z?W?E�Q"MYXYX7urK9]$B�E-N
MYI�^�XYW�Z?B|B�DFE-B�J*IrK=X0J-N�W?E-B9U�K�U"QSB�XYX�d

•
�eu�BvU*ELK=z?MYXYMYEob�N=�HE*u�BvN�g?E*MO^;K=X�I�B�ERQSN�J*TÈ^9N�I+E*J-N�XCg?X[K=I�B`Q"MYXYX�I�NPXON�I?_$B�J�z}B
ZFMO^�ELK=E-B9ZiULN�XOB�XYb�z�b�E*u�B�ZFb1IrK=V�MO^9UpB�V�K=IrK=E*MYI?_�Q"MYE*u?MYI�E*u�B�N�g?E*MO^;K=X¾I�B�EoQpN�J*T}j
z?W?E�V�K;b�z}B�K�Ú�B9^�E-B9Z�z+b(E*u�B�ZFb�IrK=V�MO^9UpN�J*MY_@MYIrK=E*MYI?_|��J-N�V B�DFE-B�J*IrK=X�J-N�W?E*MYI?_
Z?N�V�K=MYI�U"��J-N�V Q"u?MO^-u�B�D1E-B�J*IrK=X0J-B;K�^LurK=z?MYXYMYERb`MYIF�
N�J*V�K=E*MON�IvMOUnJ-B9^9B�MY]$B9Z�d

ACN�E-B"E*urK=E�E*u�B�J-B�MOUpKH_@J-B;K=EpU*MYV�MYX[K=J*MYERb�z}B�ERQSB9B�IiMYI�E-B�_@JLK=E-B9Z�J-N�W?E*MYI?_(K=I�Z2Z?N�V�K=MYIFl
U-gkB9^�MÛ�r^�J-N�W?E*MYI?_�j¾z}B9^;K=W�U-B�z}N�E*u`W?XYE*MYV�K=E-B�XYbvZ?B;K=X0Q"MYE*u�E*u�B|^�J-B;K=E*MON�I�N=��K(]1MYJ*E*WrK=X
XYMY_@u�E3l�grK=E*ufE-N�g}N�XON�_@b ð Q"u?MO^-uÌMOU`Nt]$B�J*X[K=MOZfNt]$B�J`E*u�B�N�g?E*MO^;K=X|I�B�EoQpN�J*T�ñ\E-N�V2B9B�E
^9B�J*ELK=MYIvE*JLK���^hB�I?_@MYI�B9B�J*MYI?_mN�zFÔ*B9^�E*MY]$B9U;d
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IP NETWORK
IP NETWORK

OPTICAL
TRANSPORT
NETWORK

Abstract Routing exchange (BGP)
Separate IGP instances running in each "cloud"

Signalling of End-to-End lightpaths 

Forwarding adjacencies between
IP border routers 

Ï7MY_@W?J-B|±Fd�°E����W?_@V2B�I+E-B9Zvw�N1Z?B�X
�eu�B9U-BaU-B�J*]�MO^9BaK=I�Z�MYI+E-B�J-^9N�I?I�B9^�E*MON�IfV2N1Z?B�XOUmV|W�U*E\z}BvMYI�U-ELK=I+E*M[K=E-B9Z¶W?I�Z?B�J

E*u�B\K��
N�J-B�V2B�I+E*MON�I�B9Z�J-B��
B�J-B�I�^9B Å s�N;]$B�Ji³�g?E*MO^;K=X"�&JLK=I�U*gkN�J*E�ACB�ERQSN�J*T1U(V2N1Z?B�XOU;j
IrK=V2B�XYb��H{1�"A�Í=��{?³CAÙK=I�ZPGHw�s�xy{kjkE*urK=EHQ"MYXYX7z}B�g?J-B9U-B�I+E-B9ZaMYIaE*u�B���N�XYXONtQ"MYI?_
ULB9^�E*MON�I�U;d

r¡'�� °×t�#«ðt $¿í�tBá&%�$�í9w§á ¢�+¡±9vS~
��{1�"A�Í=�H{?³CA�Z?B���I�B9UpK=Im³�g?E*MO^;K=X¾A�B�EoQpN�J*T}j+Q"u?MO^LuiB�DFE-B�I�Z?U!E*u�B�³�g?E*MO^;K=X¾�&JLK=I�U3l
g}N�J*E�A�B�EoQpN�J*T ð ³C�"AHñ�^9N�I�^9B�g?E2Z?B���I�B9Z�MYIzm Å �"Ë ·F® ^ n K=I�Zzm Å �"Ë · µ@K n j!Q"MYE*u�E*u�B
^;K=grK=z?MYXYMYEob�N=�p�
K�U-EHK=I�Z�K=W?E-N�V�K=E*MO^;K=XYXYb�g?J-N;]1MOU*MON�I?MYI?_`B�I�Z1l�E-N=lRB�I�Z�³�g?E*MO^;K=Xp�purK=IFl
I�B�X ð ³��pu¾ñ�^9N�I?I�B9^�E*MON�I�Um]�M[K�E*u�B`^9N�I+E*J-N�XCg?X[K=I�B�K�U�E*u�B`N�W?E-^9N�V2B�N=�hKaJ-B���W�B9U*E
N=�"K=I+ba^�XYMOB�I+EhX[K;b$B�J|U*W�^Lu~K�U Å spÍ=w�s�xy{kj&�!�"w�j&{1qWq�B�E-^@j�E*u?J-N�W?_@u�KmË�A Å l�ERb1gkB
MYI�E-B�J3�
K�^9B�N�J\z�bÈE*u�B�V�K=IrK=_$B�V2B�I+EvU-b1U*E-B�VæN=�|E*u�BP³C^Lu�X[K9b$B�JvK=I�Z�E*u�B�W�U-BaN=�
KPA�A Å l�Eob�g}BcMYI�E-B�J3�
K�^9B@d�è�u?MYXOB`��{1�"A m Å �"Ë ·F® K n Z?B���I�B9UiERb1gkB9UmN=�h^9N�I?I�B9^�E*MON�I
B9U-ELK=z?XYMOU*u?V2B�I+EnK=I�Z�ULB�]$B�JLK=Xk^9N�I�E*J-N�X¾g?X[K=I�BHK=_$B�I+E-UeU*W?g?g}N�J*E*MYI?_�ZFb1IrK=V�MO^�^;K=XYX}^9N�IFl
I�B9^�E*MON�I0j!��{?³CA�m Å �"Ë ·F® z n Z?B9UL^�J*MYzkB9U�E*u�B�U-B�E�N=�n^9N�I+E*J-N�Xeg?X[K=I�B�^9N�V�g}N�I�B�I+E-U(N�J
K=z�U-E*JLK�^�EeB�I�E*MYE*MOB9UeE*urK=EnK=J-B�W�ULB9Z�E-N�V�K=I?MYg?W?X[K=E-BHE*JLK=I�U*g}N�J*EeI�B�ERQpN�J*TmJ-B9U-N�W?J-^9B9USMYI
N�J-Z?B�J�E-N`g?J-Nt]�MOZ?B�E*u�B���W?I�^�E*MON�IrK=XYMYERb~N=�nU-B�E*E*MYI?_�W?g0j&V�K=MYI�ELK=MYI?MYI?_�K=I�Z~J-B�XOB;K�U*MYI?_
^9N�I?I�B9^�E*MON�I�Utj}��N�XYXONtQ"MYI?_`E*u�B�J-B��+W?MYJ-B�V2B�I�E-U|N=��E*u�B���{1�"A�d�{�MYV�g?XYb�U*g}B;K=T�MYI?_\E*u�B
��{1�"A�Í=�H{?³CAÜV2N�Z?B�X�MOU�zrK�U*MO^;K=XYXYb�K=I�³C�"AÜB���W?MYg?g}B9Z�Q"MYE*uÈK~�SN�I+E*J-N�X�s!X[K=I�B
U-W?g?gkN�J*E*MYI?_�U-Q"MYE-^-u�B9Z�K=I�ZcULN=��E3l�g}B�J*V�K=I�B�I+EC^9N�I?I�B9^�E*MON�I�U;d

�eu�B�^9N�I�^9B�g?EHN=��U*Q"MYE-^-u�B9Z�^9N�I?I�B9^�E*MY]1MYERb`MOUHK�I�B�QS^9N�V2B�JCMYI�E*u�B Å �"Ë�lR�fB�I+]1MÛl
J-N�I?V2B�I�E;j1W�U-B9Z2E-N|I�B�ERQpN�J*TFUSN=�&^�MYJ-^�W?MYE-U�g?J-Nt]�MOU*MON�I�B9Ziz+b�E*u�B�V�K=IrK=_$B�V2B�I+Eeg?X[K=I�B@d
Æ"K�U*MO^;K=XYXYbaE*u�B�J-BiMOU�K=I~B�]$N�XYW?E*MON�I���J-N�VöE*u�B2s!J-Nt]�MOU-MON�I�B9Z~E-NvE*u�Bm{�Q"MYE-^-u�B9Z��SN�IFl
I�B9^�E*MON�I�K�UnZ?B�g?MO^�E-B9Z`MYI\��_@W?J-B9UC±Fd²´2K=I�Zv±Fd É d

�eu?J-B9B�ERb1gkB9U�N=��^9N�I?I�B9^�E*MON�I�UHK=J-BhZ?B���I�B9ZY�
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•
= �3��¾;�`H����@�k�*) �(B9U*ELK=z?XYMOU*u�B9Z�z+b�^9N�IF��_@W?J*MYI?_�B�]$B�J*baI�B�ERQpN�J*T�B�XOB�V2B�I+E�K=XON�I?_
E*u�BngrK=E*uiQ"MYE*uiE*u�B�J-B��+W?MYJ-B9Z�MYIF��N�J*V�K=E*MON�ImE-N|B9U*ELK=z?XYMOU-umK=IiB�I�Z1l�E-N=lRB�I�Zm^9N�IFl
I�B9^�E*MON�I0d�s!J-Nt]�MOU*MON�I?MYI?_�MOUpg?J-Nt]�MOZ?B9ZvB�MYE*u�B�JSz�b�V2B;K=I�UnN=�yV�K=IrK=_$B�V2B�I+E�U-b1U3l
E-B�V2U"N�Jez+b�V�K=I�WrK=X�MYI+E-B�J*]$B�I�E*MON�I0dp�eu?MOUSERb1g}BCN=�7^9N�I?I�B9^�E*MON�I`MOUSJ-B���B�J*J-B9ZmE-N
K�U�K ?1	@�3)�D?���IC2	��k���L> ^9N�I?I�B9^�E*MON�I0d

• Î �Ï�@�¾	����Y�*) �cB9U-ELK=z?XYMOU*u�B9Z�N�I�Z?B�V�K=I�Z�z+b�E*u�Bc^9N�V�V|W?I?MO^;K=E*MYI?_�B�I�Z�gkN�MYI�E-UQ"MYE*u?MYIPE*u�B2^9N�I�E*J-N�X�g?X[K=I�B�W�U*MYI?_�K\ZFb�IrK=V�MO^�g?J-N�E-N1^9N�X�V2B9ULULK=_$B�B�DF^LurK=I?_$B
MYIaE*u�Bh�
N�J*V N=�pU*MY_@IrK=XYXYMYI?_\V2B9U-ULK=_$B9U;d��eu�B9ULB�V2B9ULULK=_$B9U : N;Q¯K�^�J-N@U-U�B�MYE*u�B�J
E*u�B Å lRA�A Å N�J|�!lRA�A Å K=I�Z�ËCA Å Q"MYE*u?MYIPE*u�B�^9N�I+E*J-N�X�g?X[K=I�B@d��eu?MOU�ERb1gkB�N=�
^9N�I?I�B9^�E*MON�I~MOU�J-B��
B�J*J-B9Z�E-NvK�U�K\U*Q"MYE-^-u�B9Z�^9N�I?I�B9^�E*MON�I0dm{�W�^-u�^9N�I?I�B9^�E*MON�I�U
J-B��+W?MYJ-BeI�B�EoQpN�J*T(IrK=V�MYI?_�K=I�Z2K�Z?ZFJ-B9U-U-MYI?_hU-^-u�B�V2B9U�K=I�Z�^9N�I�E*J-N�X�g?X[K=I�Beg?J-N=l
E-N�^9N�XOUtd Å IPE*u?MOUhJ-B9U*g}B9^�E Å sfK�Z?ZFJ-B9U-U*MYI?_aK=I�Z�GHw�s�xy{PU*MY_@IrK=XYXYMYI?_vMOU�z}B�MYI?_
K�Z�K=g?E-B9Z¯m Å �"Ë · µ=z n jYm Å �"Ë · µ�^ n d

• ' �KJ�����) ��B9U*ELK=z?XYMOU*u?V2B�I�ESB�DFMOU*E-U�Q"u�B�J-B�z+biKhI�B�ERQpN�J*T�g?J-N;]1MOZ?B9USKhgkB�J*V�K=I�B�I�E^9N�I?I�B9^�E*MON�IPK=EnE*u�B�B9ZF_$B�N=�!E*u�BhI�B�ERQSN�J*T�K=I�ZvW?E*MYXYMOU-B9UCK2U*Q"MYE-^-u�B9Z�^9N�I?I�B9^�l
E*MON�I�Q"MYE*u?MYI2E*u�BeI�B�ERQSN�J*T(E-NHg?J-N;]1MOZ?BnB�I�Z1l�E-N=lRB�I�Z2^9N�I?I�B9^�E*MON�I�U�z}B�ERQSB9B�I2E*u�B
gkB�J*V�K=I�B�I�E|^9N�I?I�B9^�E*MON�I�U|K=EHE*u�B�I�B�ERQSN�J*TaB9ZF_$B9U ð I�N\ËCA Å Z?B���I�B9Zrñ�d��SN�IFl
I�B9^�E*MON�I�U|K=J-B(B9U*ELK=z?XYMOU*u�B9Z�]1M[K�I�B�EoQpN�J*T�_$B�I�B�JLK=E-B9ZPU*MY_@IrK=XYXYMYI?_`K=I�Z�J-N�W?E*MYI?_
g?J-N�E-N�^9N�XOUtdm�eu�BiB9U*ELK=z?XYMOU*u?V2B�I�E�N=�nU*W�^-u�^9N�I?I�B9^�E*MON�I�U�MOU|Z?B�g}B�I�Z?B�I+E|W?g}N�I
E*u�B�Z?B���I?MYE*MON�I\N=�yK=I�ACA Å d$s!J-Nt]�MOU*MON�I?MYI?_�MOUpE*u�B�J-B���N�J-B�N�I?XYb�J-B��+W?MYJ-B9ZiN�I�E*u�B
B9ZF_$B�^9N�I?I�B9^�E*MON�I�Utdn�eu?MOU�Eob�g}B|N=�!I�B�EoQpN�J*T�^9N�I?I�B9^�E*MON�I�MOU�T�I�NtQ"IaK�UCK H��2µI>
D?���IC2	��k����> ^9N�I?I�B9^�E*MON�I ð {1sp�"ñ�d¾Ï�J-N�VÜE*u�B�gkB�J-U-gkB9^�E*MY]$B�N=��E*u�B|B�I�Z�gkN�MYI�E-U
KmU-N=��EHg}B�J*V�K=I�B�I+Eh^9N�I?I�B9^�E*MON�I�K=g?g}B;K=J-UHI�N\ZFMÛÚ}B�J-B�I�EhE*urK=IPKig?J-N;]1MOU*MON�I�B9Z�j
V�K=IrK=_$B�V2B�I+EH^9N�I+E*J-N�XYXOB9Z�jrgkB�J*V�K=I�B�I�E�^9N�I?I�B9^�E*MON�I0d

Ï7MY_@W?J-B|±Fd²´p��s�J-N;]1MOU*MON�I�B9Z��SN�I?I�B9^�E*MON�I�MYI`E*u�B|³C�"A ð U-N�W?J-^9B�� Å �"ËnlR��ñ



PKN �KQ0Ã)R����sR �4ê�R}Ø�!"�ºê»V�Ø��ßa^Å�U\d ± Ç

Ï7MY_@W?J-B|±Fd É �p{�Q"MYE-^-u�B9Za�SN�I?I�B9^�E*MON�IvMYIcE*u�B�³C�"A ð U-N�W?J-^9B�� Å �"Ë�lR��ñ
�eu�B"XON�_@MO^;K=X¾��{1�"AHÍ=��{?³CA�K=J-^-u?MYE-B9^�E*W?J-B�MOU�U*u�NtQ"I�MYI�Ï7MY_@W?J-B�±Fd ®;· d�{�MYV�MYX[K=J*XYb

Q"MYE*u�E*u�B�Æpl Å {1qHA��!�"w�J-B���B�J-B�I�^9B�V2N�Z?B�X�MYEp^9N�V�g?J*MOU-B9U���J-N�V¯E*u?J-B9B"V�K=MYIig?X[K=I�B9U<�

•
�eu�B)( �*	��×H�D?���I> = �Û	@�k� j@Q"u?MO^Lu�J-B�g?J-B9ULB�I+E-U!E*u�Bn³C�"A�^9N�V�g?J*MOU*MYI?_�E*u�Bn³ç²��SU;j
K=I�Z|^9N�I?I�B9^�E*MY]1MYERb���W?I�^�E*MON�I�U7U*W�^-u(K�U0E*u�B�U-W?zFl�I�B�ERQpN�J*T�^9N�I?I�B9^�E*MON�I|��W?I�^�E*MON�I
K�UnZ?B���I�B9Z`MYIèm Å �"Ë ·@·On d

•
�eu�B A!���L>��3��� = �Y	��k� j1Q"u?MO^LumMOUe^9N�V�g?J*MOU-B9Zmz�biK|ULB�J*MOB9UpN=�&XON�_@MO^;K=X¾��W?I�^�E*MON�IrK=X
B�I+E*MYE*MOB9USK=I�Z(MYI+E-B�J3��K�^9B9U�E*urK=E�K=J-BeI�B9B9Z?B9Z(�
N�J�E*u�Beg?J-N�^9B9U-U-MYI?_|K=I�Z�B9U*ELK=z?XYMOU*uFl
V2B�I+E�N=�rE*u�Bn³C^Lu2^9N�I?I�B9^�E*MON�I�U;d��eu�BpV�K=MYI(��W?I�^�E*MON�IrK=X?B�I+E*MYEob�MOU7E*u�Bn³�g?E*MO^;K=X
�SN�I?I�B9^�E*MON�I��SN�I+E*J-N�XYXOB�J3lS³��"��Q"u?MO^-u\MOUpJ-B9U*gkN�I�U-MYz?XOBn�
N�JpE*u�B�g?J-N1^9B9U-U*MYI?_(N=�
E*u�B�^9N�I?I�B9^�E*MON�IaJ-B���W�B9U*E;d��eu�B(³��"��MOU�E*u�B|��W?I�^�E*MON�IrK=X!B�I+E*MYEob`J-B9U*g}N�I�U*MYz?XOB
��N�J�E*u�B2MYI�E-B�JLK�^�E*MON�I�Q"MYE*u�E*u�B��&JLK=I�U*gkN�J*E(��B9ULN�W?J-^9B2��_$B�I�E ð �"sk��ñhN=�"E*u�B
E*JLK=I�U*g}N�J*Eng?X[K=I�B�]1M[K�E*u�B��SN�I?I�B9^�E*MON�Ia�SN�I�E*J-N�X Å I+E-B�J3��K�^9B@d

•
�eu�B �	@�¾	<�+�IC����L> = �Y	��k� ��JLK=V2B�QpN�J*TfMOUvZ?B�ELK=MYXOB9ZÎMYI¡��B9^9N�V�V2B�I�Z�K=E*MON�I
m Å �"Ë ·@ÇOn d Å E�g?X[K�^9B9U|��{?³CA�V�K=IrK=_$B�V2B�I+E�Q"MYE*u?MYI~E*u�B2�"w�A�^9N�I+E-B�DFE�K=I�Z
U*g}B9^�MÛ�rB9U�u�N;Q�E*u�Be�"w�AÈg?J*MYI�^�MYg?XOB9U�V�K9b|z}B"K=g?g?XYMOB9Z�d���V�K=IrK=_$B�V2B�I+E�]1MOB�Q
N=��E*u�B|��{?³CA/^9N�I+E*J-N�X�g?X[K=I�B�MOU�Z?B�]$B�XON�g}B9Z�j¾Q"u?MO^Luag?J-N;]1MOZ?B9U�E*u�B�zrK�U-B9U���N�J
E*u�Bi��{?³CA�V�K=IrK=_$B�V2B�I+E�J-B���W?MYJ-B�V2B�I+E-U�U*g}B9^�MÛ�rB9ZPMYI�E*u?MOU���B9^9N�V�V2B�I�Z�K�l
E*MON�I0d
�eu�B2ACw Å lR� MYI�E-B�J3�
K�^9B��
K�^�MYXYMYELK=E-B9U�E*u�B(MYI+E-B�JLK�^�E*MON�I�zkB�EoQpB9B�I�E*u�B�V�K=IrK=_$B�l
V2B�I+E�g?X[K=I�B�Q"MYE*uPE*u�B2^9N�I�E*J-N�X�g?X[K=I�B2V�K=MYI?XYb�E-NcMYI?MYE*M[K=E-B2U-B�J*]1MO^9B�J-B���W�B9U*E-U
K=I�Z��
N�J�U*W?g}B�J*]1MOU*MON�I¾Í�V�K=MYI+E-B�IrK=I�^9B\N=�nE*u�B�^9N�I�E*J-N�Xpg?X[K=I�B@dvA�w Å lR�¯MOUhE*u�B
MYI+E-B�J3��K�^9Bhz}B�ERQSB9B�IvE*u�BhwaK=IrK=_$B�V2B�I+E�g?X[K=I�B|K=I�ZcE*u�B��0JLK=I�U-gkN�J*E�g?X[K=I�B@d

Å E7MOU7MYV�gkN�J*ELK=I�E!E-N�J-B9^9N�_@I?MY¹;BeE*urK=E�E*u�B�J-B"K=J-BSERQSN�U-B�grK=JLK=E-BSg?X[K=I�B9U�MYI+]$N�XY]$B9Z(MYI
E*u�B(I�B�EoQpN�J*T}d��eu�B�³�g?E*MO^;K=X��0JLK=I�U-gkN�J*E|s�X[K=I�B2^9N�I+ELK=MYI�U|E*u�B(E*JLK=I�U*gkN�J*E�I�B�EoQpN�J*T
B�XOB�V2B�I�E-U2E*urK=E�^;K=J*J*b�E*u�B`^�XYMOB�I�E�U*MY_@IrK=X�d Å I�_$B�I�B�JLK=X�jpE*u�B9ULB\g?J-N;]1MOZ?BcE*u�B`^;K=grK�l
z?MYXYMYEob�E-N~^�J-N@ULU3lR^9N�I?I�B9^�EmN�g?E*MO^;K=XC^-urK=I?I�B�XOU;dÎ�!I�Z1l�E-N=lRB�I�Z¶^9N�I?I�B9^�E*MON�I�U\N=��^�XYMOB�I�E
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Ï7MY_@W?J-B|±Fd ®;· ����{1�"AHÍ=��{?³CAÎ��J-^-u?MYE-B9^�E*W?J-B

U-MY_@IrK=XOUnK=J-B�U-B�E*W?g\Q"MYE*u?MYIcE*u�B�N�g?E*MO^;K=X�E*JLK=I�U*gkN�J*Eeg?X[K=I�BHW?I�Z?B�J"E*u�B�^9N�I�E*J-N�X0N=�yE*u�B
��{1�"A�Í=�H{?³CA/�SN�I+E*J-N�X&s�X[K=I�B@d��eu�BHg?W?J*gkN@ULB�N=�7E*u�B�N�g?E*MO^;K=X0^9N�I�E*J-N�X&g?X[K=I�BHMOUeE-N
��K�^�MYXYMYELK=E-B���K�U*Ehg?J-Nt]�MOU-MON�I?MYI?_�N=�n^9N�I?I�B9^�E*MON�I�U�Q"MYE*u?MYI~E*u�B�E*JLK=I�U*gkN�J*E�I�B�ERQSN�J*Tkj7E-N
J-B�l�g?J-Nt]�MOU-MON�I�N�J�V2N�ZFMÛ��bc^9N�I?I�B9^�E*MON�I�U�E*urK=ECurK9]$B�g?J-B�]1MON�W�U*XYbczkB9B�I�U-B�E�W?gaK=I�Z`E-N
g}B�J3�
N�J*V K(J-B9U*E-N�JLK=E*MON�Ic��W?I�^�E*MON�I0d

A�N�E-B(E*urK=EhE*u�BiK=zkNt]$B(��_@W?J-B�MOU|KmXON�_@MO^;K=X�N�I�B�j�Kmg?u+bFU*MO^;K=X�J-B;K=XYMOU,K=E*MON�I�^9N�W?XOZ
g?J-N�zrK=z?XYbPB�I�^;K=g�U-W?X[K=E-B2E*u�B�^9N�I�E*J-N�Xpg?X[K=I�B���W?I�^�E*MON�IrK=XYMYEob ð E*u�Bm³��"�"ñ�MYI�U*MOZ?B�E*u�B
B�XOB�V2B�I�E-U;j�MYI¡N�E*u�B�JaQSN�J-Z?UaMYI+E-B�_@JLK=E-B�E*u�B�^9N�I+E*J-N�X�g?X[K=I�B�Q"MYE*u�E*u�B~E*JLK=I�U*g}N�J*E
g?X[K=I�B@d¶��K=J*XYb�E-B9U-E*zkB9ZÈJ-B;K=XYMOULK=E*MON�I�UiN=��E*u�BvJ-B���B�J-B�I�^9B�K=J-^-u?MYE-B9^�E*W?J-B�m w�s�w

+
·@Ç n

W�ULB ÆoZFW?V�zpÇ`³ç²��SU2^9N�I+E*J-N�XYXOB9Z�]1M[K�E*u�Bc�"� Å z+bPE*u�B`³��"�SU;j�Q"u?MO^-uÈK=J-BmMYV�g?XOB�l
V2B�I�E-B9ZvN�IcJ-N�W?E-B�J3lRsp�SU�g?J-N�_@JLK=V�V2B9Z`Q"MYE*uvE*u�B�I�B9B9Z?B9Z\��W?I�^�E*MON�IrK=XYMYERb$d
��^9N�V�g?J-B�u�B�I�U*MY]$B�XYMOU*E�N=�}E*u�BnE*u�Bn^9N�V�g}N�I�B�I+E-USN=��E*u�Bn^9N�I+E*J-N�X¾g?X[K=I�B�K=J-^Lu?MYE-B9^�E*W?J-B
K=J-B��
® d��SN�I?I�B9^�E*MON�I��SN�I+E*J-N�XYXOB�JnÏ?W?I�^�E*MON�I ð �"�"ñI�F�eu�BH^9N�I?I�B9^�E*MON�Ic^9N�I+E*J-N�XYXOB�J"MOUSJ-B�l
U*g}N�I�U*MYz?XOBp��N�J!^9N1N�J-ZFMYIrK=E*MON�IiK=V2N�I?_�E*u�Bex�MYI?T���B9U-N�W?J-^9Bew�K=IrK=_$B�J;j+��N�W?E*MYI?_
�SN�I+E*J-N�XYXOB�J���N�JeE*u�BHg?W?J*g}N@U-B�N=�yE*u�BHV�K=IrK=_$B�V2B�I�ECK=I�ZcU*W?g}B�J*]�MOU-MON�I`N=�7^9N�IFl
I�B9^�E*MON�I�U-B�E*W?g0jFJ-B�XOB;K�ULB|K=I�ZcV2N1ZFMÛ�r^;K=E*MON�I0d

±Fdn��N�W?E*MYI?_��SN�I+E*J-N�XYXOB�J ð �"�"ñI�F�eu�BCJ-N�XOBHN=�&E*u�BH�n��MOUSE-N�J-B9U*g}N�I�ZiE-N�J-B���W�B9U*E-U
��J-N�Vø�"�Î��N�J|J-N�W?E-B�MYIF��N�J*V�K=E*MON�I�I�B9B9Z?B9Z�E-N`ULB�E*W?g�Kc^9N�I?I�B9^�E*MON�I0j!K=I�Z�E-N
J-B9U*g}N�I�Z�E-N�J-B��+W�B9U-E-U��
N�J�E-N�g}N�XON�_@b�MYIF�
N�J*V�K=E*MON�Im��N�JSI�B�ERQSN�J*T�V�K=IrK=_$B�V2B�I�E
g?W?J*gkN@ULB9U;d
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µFdnx�MYI?T���B9U-N�W?J-^9B�waK=IrK=_$B�V2B�I+E ð x0��wañI���eu�B�x&��w ^9N�V�g}N�I�B�I+EnK=J-BnJ-B9U*g}N�IFl
U*MYz?XOBH�
N�J"E*u�B�V�K=IrK=_$B�V2B�I+EHN=��U*W?z?I�B�ERQSN�J*TcXYMYI?T1UnMYI�^�XYW�ZFMYI?_�E*u�B|K=XYXON1^;K=E*MON�I
K=I�Z\Z?B�loK=XYXON�^;K=E*MON�I`N=�&J-B9ULN�W?J-^9B9U;j1g?J-N;]1MOZFMYI?_�E-N�gkN�XON�_@b\K=I�ZiU*ELK=E*W�UeMYIF�
N�J*V�K�l
E*MON�I0d

¸�dn�0JLK���^CsyN�XYMO^�MYI?_ ð �"spñI���eu�BnJ-N�XOB�N=�}E*u�B��"s~MOU�E-N|^Lu�B9^-T�E*urK=E�E*u�B�MYI�^9N�V�MYI?_
W�U-B�Jh^9N�I?I�B9^�E*MON�I~MOU|U-B�I�ZFMYI?_cE*JLK���^�K�^9^9N�J-ZFMYI?_vE-N\E*u�B(grK=JLK=V2B�E-B�J-U(K=_@J-B9B9Z
W?gkN�I0d

Ç d��eK=XYX&�SN�I+E*J-N�XYXOB�J<���eu�B�J-B�K=J-BCERQSN(ERb1gkB9U"N=�7^;K=XYX}^9N�I�E*J-N�XYXOB�J;jrK�^;K=XYXYMYI?_�Í=^;K=XYXOB9Z
grK=J*ERbc^;K=XYX0^9N�I+E*J-N�XYXOB�JHK=I�Z`K�I�B�ERQSN�J*T\^;K=XYXy^9N�I+E*J-N�XYXOB�J;d��eu�BHJ-N�XOB�N=��E*u�B�^;K=XYX
^9N�I+E*J-N�XyMOU"E*u�B�_$B�I�B�JLK=E*MON�I�K=I�Z\g?J-N1^9B9U-U*MYI?_iN=��^;K=XYX0J-B���W�B9U*E-U;d

ÐFdns!J-N�E-N1^9N�X"�SN�I�E*J-N�XYXOB�J ð sS�"ñI�y�eu�Bmsp�¯g?J-N;]1MOZ?B9U|E*u�B���W?I�^�E*MON�I�V�K=g?g?MYI?_aN=�
E*u�B�grK=JLK=V2B�E-B�J-U�N=�?E*u�BpK=z�U*E*JLK�^�EyMYI+E-B�J3��K�^9B9U�N=�FE*u�Bp^9N�I+E*J-N�XF^9N�V�gkN�I�B�I�E-U7MYI+E-N
V2B9U-ULK=_$B9USE*urK=EnK=J-B�^;K=J*J*MOB9Zmz�biKhg?J-N�E-N1^9N�X}E-N�U-W?g?gkN�J*EeMYI+E-B�J-^9N�I?I�B9^�E*MON�Iv]�M[K
K=I`MYI+E-B�J3��K�^9B@d

�eu?MOU�z?J*MOB���Z?B9U-^�J*MYg?E*MON�I�MYXYXYW�U-E*JLK=E-B|U-N�V2B�J-B�XOB�]@K=I+E�MOZ?B;K�U�N=�!E*u�B Å �"Ë�lR�ÌU*ELK=I�Z�K=J-Z1l
MY¹tK=E*MON�I�QpN�J*T�MYIvJ-B9U*g}B9^�ECE-N�E*u�B�³C�"A�d¾�eu�B|I�B9B9Z�N=�SKm�SN�I+E*J-N�X!s!X[K=I�B�urK�U�z}B9B�I
J-B9^9N�_@I?MY¹;B9Z�jeMYI�N�J-Z?B�J2E-N�K�^Lu?MOB�]$BvZFb1IrK=V�MO^v^9N�I?I�B9^�E*MY]1MYERb�MYI�E*u�B�³C�"A�d�q�MÛÚ�B�J3l
B�I�E`B�I+E*MYE*MOB9U;jHMYI�E-B�J3�
K�^9B9U�K=I�Z¶J-B���B�J-B�I�^9Bag}N�MYI+E-U�K=J-B�Z?B���I�B9Z�MYI�E*u�BaI�N�J*V�K=E*MY]$B
Z?N1^�W?V2B�I+ELK=E*MON�IfjCU-N�V2BcN=�HE*u�BcU*MY_@IrK=XYXYMYI?_�j"K�Z?ZFJ-B9U-U*MYI?_�K=I�Z�J-N�W?E*MYI?_ ð m Å �"Ë · ±@K n j
m Å �"Ë · ¸ n ñ�J-B���W?MYJ-B�V2B�I+E-UcN=�|E*u�B���{?³CAHÍ=��{1�"A�^;K=I�zkB`��W?XÛ��XYXOB9Z�z+b Å s�lR^9B�I�E*J*MO^
g?J-N�E-N1^9N�XOU;j�K�U�zkB�MYI?_\Z?B���I�B9Z�z+b`E*u�B Å ���"Ï�GHw�s�xy{vz}N�ZFb`N=��U*ELK=I�Z�K=J-Z?Utj¾Q"u?MO^Lu
Q"MYXYX7z}B�ZFMOU-^�W�ULU-B9Z`I�B�DFE;d��eu�B�MYI+E-B�J-B9U-E-B9Z�J-B;K�Z?B�JHV�K;b`J-B���B�JCE-NiE*u�B�^�MYE-B9Z Å �"ËnlR�
U-ELK=I�Z�K=J-Z`Z?N�^�W?V2B�I�E-U;d

r¡'43 °65¯t�7 8 vS69v�|}37~5/5£�vS±à*,ë�9�í ¢�+¡±9vS~
�eu�B Å ���"Ï�^9N�I�^9B�MY]$B\E*urK=E(��W?E*W?J-B Å s/N;]$B�J2N�g?E*MO^;K=X"I�B�EoQpN�J*TFU;jp^9N�I�U-MOU*E*MYI?_PN=��B�XÛl
B�V2B�I�E-U�U-W�^-u�K�U|J-N�W?E-B�J-U;jyU-Q"MYE-^-u�B9U;j7qHB�I�U-B�è~K9]$B�XOB�I?_@E*u�qCMY]�MOU-MON�I~wvW?XYE*MYg?XOB�DFMYI?_
ð qnè�qHw�ñCU*b1U-E-B�V2U;j0�"Z?Z1lRqCJ-N�g�w�W?XYE*MYg?XOB�DFB�J-U ð ��qHw�U,ñ�j0N�g?E*MO^;K=Xp^�J-N@ULU3lR^9N�I?I�B9^�E-U
ð ³ç²��SU,ñ�j�K=V2N�I?_�N�E*u�B�J-U;j�Q"MYXYXSW�U-BcGHB�I�B�JLK=XYMY¹;B9Z�wvW?XYE*MÛlRs!J-N�E-N1^9N�Xnx&K=z}B�X"{�Q"MYE-^LuFl
MYI?_ ð GHw�s�xy{?ñ(E-N�ZFb�IrK=V�MO^;K=XYXYbÈg?J-N;]1MOU*MON�IÈJ-B9U-N�W?J-^9B9U\K=I�Z�E-N~g?J-N;]1MOZ?BvI�B�EoQpN�J*T
U-W?J*]�MY]@K=z?MYXYMYERb\W�U*MYI?_�g?J-N�E-B9^�E*MON�IaK=I�ZcJ-B9U*E-N�JLK=E*MON�IvE-B9^Lu?I?M	�+W�B9Utd

GHw�s�xy{aB�DFE-B�I�Z?U�E*u�B(J-B���B�J-B�I�^9B�wvW?XYE*MÛlRs!J-N�E-N1^9N�X�x&K=z}B�XS{�Q"MYE-^Lu?MYI?_ ð w�s�xy{?ñ
K=J-^Lu?MYE-B9^�E*W?J-BÍm �f��� ·F®cn jk^9N�I�U*MOZ?B�J*MYI?_\E*u�B�gkB9^�W?XYM[K=J*MYE*MOB9U�N=��I�N�IagrK�^-T$B�E3l�zrK�ULB9Z���N�J3l
QeK=J-ZFMYI?_ag?X[K=I�B9U|z}B�MYI?_�^9N�I�U*MOZ?B�J-B9ZY�(E*MYV2B�lRZFMY]1MOU*MON�I ð B@d _�dYj�{?³CA�����Í@{1qWq�jys�q½q�j
G�d�° ·@É ñ�jFQSK9]$B�XOB�I?_@E*u ð X[K=V|z}Z�K�U,ñ�j�K=I�Z\U*grK=E*M[K=X0U*Q"MYE-^Lu?MYI?_ ð B@d _�dYjFMYI�^9N�V�MYI?_�gkN�J*E"N�J
��z}B�J�E-N�N�W?E*_$N�MYI?_�g}N�J*E�N�J���zkB�J,ñ�d!�eu�Bn��N1^�W�U�N=�yGHw�s�xy{�MOUpN�IiE*u�B�^9N�I+E*J-N�Xkg?X[K=I�B
N=�CE*u�B9U-B\]@K=J*MON�W�U�X[K9b$B�J-U2U-MYI�^9BcB;K�^-uÈN=�CE*u�B�V÷^;K=I�W�U-Bmg?u+bFU*MO^;K=XYXYb�ZFMY]$B�J-U-BcZ�K=ELK
N�J(�
N�J*QSK=J-ZFMYI?_�g?X[K=I�B9U;j�^9Nt]$B�J*MYI?_~z}N�E*u�E*u�BcU*MY_@IrK=XYMYI?_�K=I�Z�E*u�B\J-N�W?E*MYI?_PgrK=J*EiN=�
E*urK=Eh^9N�I�E*J-N�X�g?X[K=I�B@d�{1N�V2B2N=�eE*u�B�^9N�I�^9B�g?E-UhMYI�E*J-N�ZFW�^9B9Z~z+bPGHw�s�xy{ ð M�d B@dYj&XYMYI?T
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z?W?I�ZFXYMYI?_�j�W?I?I+W?V�zkB�J-B9ZmXYMYI?TFU;j+K=I�Zixy{1s~u?MOB�JLK=J-^Lu+b�ñ�K=J-BnzrK�^-T1QSK=J-Z\K=g?g?XYMO^;K=z?XOBnE-N
E*u�B|N�J*MY_@MYIrK=X&w�s�xy{cK=J-^-u?MYE-B9^�E*W?J-B@d

�eu�B|N�J*MY_@MYIrK=X�w�s�x7{vK=J-^Lu?MYE-B9^�E*W?J-B�MOU�B�D1E-B�I�Z?B9Z�E-N�MYI�^�XYW�Z?B�xy{1��U�Q"u�N@U-Bh��N�J3l
QeK=J-ZFMYI?_�g?X[K=I�B|J-B9^9N�_@I?MY¹;B9U�I�B�MYE*u�B�J�grK�^-T$B�E;j�I�N�J�^9B�XYX&z}N�W?I�Z�K=J*MOB9U;jrK=I�Z`E*u�B�J-B��
N�J-B@j
E*u�B�bc^;K=I?I�N�E���N�J*QeK=J-Z�Z�K=ELK2zrK�U-B9Z`N�I�E*u�BhMYIF�
N�J*V�K=E*MON�I�^;K=J*J*MOB9ZvMYI�B�MYE*u�B�J�grK�^LT$B�E
N�JS^9B�XYX¾u�B;K�Z?B�J-Utd!�yK=T1MYI?_�MYI�E-N�K�^9^9N�W?I�EeE*u�B9U-B�ZFMÛÚ�B�J-B�I+EeEob�g}B9UpN=�0MYI�E-B�J3�
K�^9B9Utj1x7{1��U
^;K=IvzkB�U*W?z}ZFMY]1MOZ?B9Z\MYI+E-N2E*u�BC�
N�XYXON;Q"MYI?_m^�X[K�U-U-B9U<�
® dns7K�^LT$B�E�{�Q"MYE-^Lu��eK=grK=z?XOB ð sS{?�"ñSMYI+E-B�J3��K�^9B9U<�
Å I�E-B�J3�
K�^9B9UyE*urK=E&J-B9^9N�_@I?MY¹;BpgrK�^-T$B�E7z}N�W?I�Z�K=J*MOB9U7K=I�Z�^;K=Ih�
N�J*QSK=J-Z|Z�K=ELKnzrK�U-B9Z
N�I~E*u�B2^9N�I�E-B�I+E(N=�"E*u�B2grK�^-T$B�E�u�B;K�Z?B�J;d\��D?K=V�g?XOB9U�MYI�^�XYW�Z?B2MYI�E-B�J3�
K�^9B9U�N�I
J-N�W?E-B�J-U�E*urK=EH�
N�J*QSK=J-Z�Z�K=ELKmzrK�U-B9Z�N�IaE*u�B�^9N�I+E-B�I�E|N=�pE*u�B Å s¶u�B;K�Z?B�J|K=I�Z
MYI+E-B�J3��K�^9B9UyN�I�J-N�W?E-B�J-U&E*urK=E&U*Q"MYE-^Lu�Z�K=ELKezrK�U-B9Z|N�I�E*u�B�^9N�I+E-B�I�E7N=�FE*u�B�w�s�xy{��U*u?MYV:�Hu�B;K�Z?B�J;d

±Fdnx&K9b$B�J3lo±m{�Q"MYE-^-u��eK=grK=z?XOB ð x&±${?�"ñSMYI�E-B�J3�
K�^9B9U��
Å I�E-B�J3�
K�^9B9U�E*urK=E�J-B9^9N�_@I?MY¹;Bc��JLK=V2BtÍ=^9B�XYXnz}N�W?I�Z�K=J*MOB9UiK=I�Z�^;K=IÈU*Q"MYE-^LuÈZ�K=ELK
zrK�U-B9Z2N�I2E*u�B�^9N�I+E-B�I+EeN=�}E*u�Be��JLK=V2BtÍ=^9B�XYX¾u�B;K�Z?B�J;d!��D�K=V�g?XOB9U�MYI�^�XYW�Z?BnMYI�E-B�J3l
�
K�^9B9USN�I\�!E*u�B�J*I�B�Epz?J*MOZF_$B9USE*urK=EeU*Q"MYE-^-u\Z�K=ELK|zrK�U-B9ZiN�IiE*u�B�^9N�I�E-B�I+E"N=�0E*u�B
w�����u�B;K�Z?B�JeK=I�Z�MYI+E-B�J3��K�^9B9UeN�Ii�!�"wvlRxy{1��UpE*urK=E��
N�J*QSK=J-ZmZ�K=ELK�zrK�ULB9Z�N�I
E*u�Bh�!�"w �Cs Å ÍO��� Å d

µFdn�eMYV2B�lRqCMY]�MOU*MON�I�wvW?XYE*MYg?XOB�Dv�eK=grK=z?XOB ð �"qHw�ñpMYI+E-B�J3��K�^9B9U<�
Å I�E-B�J3�
K�^9B9U�E*urK=EpU*Q"MYE-^Lu�Z�K=ELKHzrK�U-B9Z�N�I2E*u�BnZ�K=ELK o U�E*MYV2B�U*XON�E�MYIiKHJ-B�g}B;K=E*MYI?_
^�b1^�XOB@dØ��I�B�D?K=V�g?XOB~N=��U*W�^LuÎK=I�MYI+E-B�J3��K�^9B�MOUcE*urK=E`N=�2K�{?³CA�����Í@{1qWq
�pJ-N@U-U3l �SN�I?I�B9^�E ð ²��"ñeN�Jn�"Z?Z1lpqCJ-N�gvw�W?XYE*MYg?XOB�DFB�J ð �CqHwañ�d

¸�dnx&K=V|z}Z�Ki{�Q"MYE-^Lua�eK=grK=z?XOB ð x7{?�"ñeMYI+E-B�J3��K�^9B9U<�
Å I�E-B�J3�
K�^9B9UpE*urK=EpU-Q"MYE-^-uiZ�K=ELKhzrK�U-B9Z2N�IiE*u�B"QSK;]$B�XOB�I?_@E*u\N�IiQ"u?MO^-uiE*u�B�Z�K=ELK
MOU0J-B9^9B�MY]$B9Z�d���I�B�D�K=V�g?XOB�N=��U*W�^-u(K=I|MYI�E-B�J3�
K�^9BpMOU0E*urK=E�N=�rK"s!u�N�E-N�I?MO^n�pJ-N@U-U3l
�SN�I?I�B9^�E ð s�²��"ñnN�J�³�g?E*MO^;K=X!�pJ-N@U-U*l �SN�I?I�B9^�E ð ³ç²��"ñ"E*urK=EC^;K=I�N�g}B�JLK=E-B�K=E
E*u�B�XOB�]$B�XCN=��K=I�MYI�ZFMY]1MOZFWrK=XCQeK9]$B�XOB�I?_@E*u0d¯�"Z?ZFMYE*MON�IrK=XhB�D�K=V�g?XOB9UmMYI�^�XYW�Z?B
sS²���MYI�E-B�J3�
K�^9B9U�E*urK=Ep^;K=I�N�g}B�JLK=E-B�K=E�E*u�BnXOB�]$B�XrN=��K�_@J-N�W?giN=�}QSK9]$B�XOB�I?_@E*u�Utj
M�d B@dYjrK�QSK;]$B�zrK=I�Z�K=I�Z�G(d�° ·@É MYI+E-B�J3��K�^9B9Ung?J-Nt]�MOZFMYI?_mN�g?E*MO^;K=X&^;K=grK=z?MYXYMYE*MOB9U;d

Ç dnÏ7MYzkB�J3l {�Q"MYE-^Lua�eK=grK=z?XOB ð Ï�{?�"ñSMYI�E-B�J3�
K�^9B9U��
Å I�E-B�J3�
K�^9B9USE*urK=E"U*Q"MYE-^Lu\Z�K=ELK|zrK�U-B9ZmN�I\K|g}N@U*MYE*MON�ImN=�0E*u�BCZ�K=ELK�MYIiE*u�B ð J-B;K=X
QpN�J*XOZrñhg?u+bFU*MO^;K=XpU-grK�^9B9U;di��I~B�D�K=V�g?XOB�N=�"U*W�^-u�K=I~MYI�E-B�J3�
K�^9B�MOUhE*urK=E�N=�nK
sS²���N�J�³.²���E*urK=E!^;K=I�N�gkB�JLK=E-BnK=E�E*u�BSXOB�]$B�X�N=�kKCU*MYI?_@XOBeN�J�V|W?XYE*MYg?XOBe��z}B�J-U;d

�¶^�MYJ-^�W?MYES^;K=I2zkB�B9U*ELK=z?XYMOU*u�B9Z�N�I?XYb(z}B�ERQSB9B�I0j1N�J�E*u?J-N�W?_@u0j+MYI�E-B�J3�
K�^9B9USN=��E*u�BnULK=V2B
Eob�g}B@d!qHB�gkB�I�ZFMYI?_iN�IcE*u�BHgrK=J*E*MO^�W?X[K=JnE-B9^-u?I�N�XON�_@b\z}B�MYI?_�W�U-B9Zm��N�J"B;K�^Lu`MYI+E-B�J3��K�^9B@j
ZFMÛÚ�B�J-B�I+Ei^�MYJ-^�W?MYE2IrK=V2B9U2^;K=I�z}B\W�U-B9Z�j�B@d _�dYj"{1qWq ^�MYJ-^�W?MYE;jeN�g?E*MO^;K=X"E*JLK=MYX�j�XYMY_@u�E3l
grK=E*u0jyB�E-^@d Å I�E*u�B2^9N�I+E-B�DFE|N=��GHw�s�xy{kjyK=XYX!E*u�B9U-B�^�MYJ-^�W?MYE-U�K=J-B(J-B��
B�J-B�I�^9B9ZPz+b�K
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Ï7MY_@W?J-B|±Fd ®@® ��x7{1s�u?MOB�JLK=J-^-u�bcMYI�GHw�s�xy{

^9N�V�V2N�I�IrK=V2B��0x&K=z}B�XF{�Q"MYE-^Lu�B9Z|s�K=E*u ð xy{1spñ�d=�eu�B�^9N�I�^9B�g?E7N=�1I�B9U*E-B9Z�xy{1s ð x7{1s
Q"MYE*u?MYIaxy{1spñ�j}K=XYJ-B;K�ZFbvK9]@K=MYX[K=z?XOB�MYIvE*u�BhE*JLK�ZFMYE*MON�IrK=X�w�s�xy{kjr�
K�^�MYXYMYELK=E-B9U�z?W?MYXOZFMYI?_
K���N�J*QeK=J-ZFMYI?_iu?MOB�JLK=J-^Lu+b$j¾�
N�J�B�D�K=V�g?XOB@j¾K�XONtQpB�JHN�J-Z?B�J�{?³CAC����Í@{1qWq/xy{1s ð B@d _�dYj
�H�n±$ÍO����l ® ±$ñpI�B9U*E-B9ZmMYI`K�u?MY_@u�B�JeN�J-Z?B�J�{?³CAC����Í@{1qWqfx7{1s ð B@d _�dYjr{1��{+loµ�^tÍO����l
¸�ñ ð N�JiK=I+b�N=��E*u�B�U-B�]$B�JLK=X�XOB�]$B�XOUmZ?B���I�B9ZÈMYIÈE*u�B�{?³CAC����Í@{1qWq V|W?XYE*MYg?XOB�DFMYI?_
u?MOB�JLK=J-^Lu+b�ñ�d

A�B9U*E*MYI?_P^;K=I�K=XOU-N�N1^9^�W?J(zkB�EoQpB9B�I�MYI�E-B�J3�
K�^9B`ERb1gkB9U;d��eE�E*u�B\E-N�g�N=��E*u�B\u?MÛl
B�JLK=J-^Lu+b�K=J-B\Ï�{?�¯MYI�E-B�J3�
K�^9B9Utj!�
N�XYXON;QpB9Z�z+b�x7{?�ÙMYI+E-B�J3��K�^9B9U;j��
N�XYXON;QSB9Z�z+b��"qHw
MYI�E-B�J3�
K�^9B9Utj��
N�XYXON;QSB9Zvz�b`x&±${?�CjkK=I�Z`��N�XYXONtQpB9Z�z+b`sp{?��MYI+E-B�J3��K�^9B9U;d"�eu?MOU�QSK9b$j}K=I
x7{1s�E*urK=E�U*ELK=J*E-UnK=I�ZcB�I�Z?UnN�IvK�sp{?�¶MYI+E-B�J3��K�^9Bh^;K=IczkBCI�B9U*E-B9Z\MYIcE*u�BHu?MOB�JLK=J-^Lu+b
K�U�U*u�N;Q"I`MYI�ÏyMY_@W?J-B�±Fd ®@® d

��D1E-B�I�U-MON�I�U!E-NHJ-N�W?E*MYI?_hg?J-N�E-N1^9N�XOU�K=I�Z2K=XY_$N�J*MYE*u?V2UpK=J-BeI�B9B9Z?B9Z�E-N�B�I�^9N1Z?BnK=I�Z
^;K=J*J*bP�"�ÎXYMYI?T�MYIF�
N�J*V�K=E*MON�I0j�K=I�Z�B�DFg?XYMO^�MYE|J-N�W?E-B9U ð B@d _�dYj7ULN�W?J-^9B2J-N�W?E-B9U,ñ|K=J-B2J-B�l
��W?MYJ-B9Z�MYIPE*u�B�U-MY_@IrK=XYMYI?_�d Å I�K�Z?ZFMYE*MON�I0j&E*u�B�U*MY_@IrK=XYMYI?_`V|W�U-EhI�N;QÙzkB�^;K=grK=z?XOBiN=�
E*JLK=I�U-gkN�J*E*MYI?_\E*u�B�J-B��+W?MYJ-B9Za^�MYJ-^�W?MYE ð xy{1spñ�grK=JLK=V2B�E-B�J-U�U*W�^Lu�K�U�E*u�B�zrK=I�ZFQ"MOZFE*u0j
E*u�B\Eob�g}B\N=�CU*MY_@IrK=X�jpE*u�BcZ?B9U*MYJ-B9Z�g?J-N�E-B9^�E*MON�I�K=I�ZrÍ=N�J�J-B9U-E-N�JLK=E*MON�I0j�E*u�B\g}N@U*MYE*MON�I
MYI�K\grK=J*E*MO^�W?X[K=J|V�W?XYE*MYg?XOB�D}j�B�E-^@dmw�N@U*EhN=�"E*u�B9U-B�B�D1E-B�I�U*MON�I�U|urK9]$BmK=XYJ-B;K�ZFb�z}B9B�I
Z?B���I�B9Z`��N�J�sp{?�fK=I�Zvx&±${?��E*JLK���^�B�I?_@MYI�B9B�J*MYI?_iQ"MYE*u�w�s�xy{kdkGHw�s�xy{cg?J*MYV�K=J3l
MYXYb(Z?B���I�B9UpK�Z?ZFMYE*MON�IrK=XkB�D1E-B�I�U-MON�I�U���N�J��"qHw�j$xy{?�Cj+K=I�Z�Ï!{?��E*JLK���^�B�I?_@MYI�B9B�J*MYI?_�d
�eu�W�U;j�GHw�s�xy{�B�DFE-B�I�Z?U�E*u�BSERQpN|U*MY_@IrK=XYMYI?_Hg?J-N�E-N�^9N�XOU�Z?B���I�B9Z��
N�J!w�s�x7{+lR�"�~U*MY_�l
IrK=XYMYI?_»���C{�Hs�lR�"�zm ��ÆnG

+
·F®In K=I�Z`�S�"lRx0qHs§m 
+���

+
· ± n j�K=I�ZiE*u�BCMYI�E*JLK�lRZ?N�V�K=MYI

XYMYI?T�lRU*ELK=E-BmJ-N�W?E*MYI?_�g?J-N�E-N1^9N�XOU2K=XYJ-B;K�ZFb�B�DFE-B�I�Z?B9Z���N�J��"��g?W?J*g}N@U-B9U<�c³�{1s�ÏylR�"�
m<;=;½Û · µ n K=I�Z Å {+l Å {+lR�"�xm�{1x · ¸ n d���DFE-B�I�U*MON�I�U(�
N�J�MYI+E-B�J3lRZ?N�V�K=MYI�J-N�W?E*MYI?_ ð B@d _�dYj
ÆnGHsSñ"K=J-BC��N�Je��W?J*E*u�B�J�U*E*W�ZFb$d
{1B�]$B�JLK=X�GHw�s�xy{mT$B�bcB�D1E-B�I�U-MON�I�U"E-N�ÆRE*JLK�ZFMYE*MON�IrK=XÏÇ|w�s�xy{\^;K=I`z}BHJ-B9^9N�_@I?MY¹;B9ZY�

•
x�MYI?T�ÆSW?I�ZFXYMYI?_»�yE*u�B�W�U-BSN=�rE-B9^Lu?I�N�XON�_@MOB9U!XYMYT$Beq"è�qHw ð qHB�I�U-Bpè~K9]$B�XOB�I?_@E*u
qCMY]�MOU*MON�I2w�W?XYE*MYg?XOB�DFMYI?_�ñ�MYV�g?XYMOB9U�E*urK=E!QSB�^;K=I�I�NtQ�urK9]$BCKC]$B�J*b�X[K=J*_$B"I�W?V(l
zkB�J�N=�7grK=JLK=XYXOB�XyXYMYI?T1U"z}B�ERQSB9B�IvEoQpN�ZFMYJ-B9^�E*XYb`K�Z=Ô-K�^9B�I+E�I�N�Z?B9U ð u+W?I�ZFJ-B9Z?UCN=�
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QSK;]$B�XOB�I?_@E*u�U;jeN�J(B�]$B�I�E*u�N�W�U,K=I�Z?U2N=��QeK9]$B�XOB�I?_@E*u�U2MÛ�CV|W?XYE*MYg?XOB\��z}B�J-U2K=J-B
W�U-B9Zrñ�d��eu�BcE*JLK�ZFMYE*MON�IrK=X Å s/J-N�W?E*MYI?_~V2N�Z?B�X�K�U-U-W?V2B9U�E*u�B`B9U*ELK=z?XYMOU*u?V2B�I�E
N=�eKmJ-N�W?E*MYI?_vK�Z=Ô-K�^9B�I�^�b�Nt]$B�J|B;K�^-u�XYMYI?Ta^9N�I?I�B9^�E*MYI?_`EoQpNvK�Z=Ô-K�^9B�I+EhI�N1Z?B9U;d
qCK;]�MYI?_`U-W�^-u�KiX[K=J*_$B�I�W?V|z}B�J|N=�eK�Z=Ô-K�^9B�I�^�MOB9U|Z?N1B9UHI�N�EhU-^;K=XOB(QpB�XYX�d(��K�^Lu
I�N�Z?BmI�B9B9Z?U�E-N�V�K=MYI+ELK=MYI�B;K�^Lu�N=��MYE-U(K�Z=Ô-K�^9B�I�^�MOB9U2N�I�Biz+b�N�I�B@j�K=I�Z�XYMYI?T
U*ELK=E-B"J-N�W?E*MYI?_�MYIF��N�J*V�K=E*MON�IiV|W�U*E�z}B : N1N�Z?B9Z�E*u?J-N�W?_@u�N�W?EpE*u�B"I�B�ERQSN�J*Tkd��&N
U-N�XY]$B"E*u?MOU�MOU-U*W�BeE*u�Bn^9N�I�^9B�g?ESN=� �����»¹ßJ�%��¾)?� ���� QSK�U�MYI+E*J-N1ZFW�^9B9Z�d�w�N�J-B9Nt]$B�J;j
E*u�B2V�K=I�WrK=Xe^9N�IF��_@W?JLK=E*MON�I�K=I�Z�^9N�I+E*J-N�X"N=�"E*u�B9U-B2XYMYI?TFU;j7B�]$B�I�MÛ�"E*u�B�b~K=J-B
W?I?I+W?V�zkB�J-B9Z�jez}B9^9N�V2B9U2MYV�g?JLK�^�E*MO^;K=X�d��eu�B`x�MYI?T�w�K=IrK=_$B�V2B�I�Eis!J-N�E-N1^9N�X
ð x0w�spñSQSK�U�U*g}B9^�MÛ�rB9ZcE-N�U-N�XY]$B�E*u�B9U-BHMOULU*W�B9U�m x&K=I · ¸ n d

•
GHw�s�xy{�B�D1E-B�I�Z(E*u�B"^9N�I�^9B�g?EpN=�¾u�B�E-B�J-N�_$B�I�B9N�W�UpX[K=zkB�X?B�I�^9N1ZFMYI?_hz+b�MYI�^�XYW�Z1l
MYI?_(XYMYI?T1USQ"u�B�J-BCE*u�BCX[K=zkB�X}MOUeB�I�^9N�Z?B9ZcK�U"K�E*MYV2BHU*XON�E;jFN�JeK�QSK;]$B�XOB�I?_@E*u0j�N�J
K(g}N@U*MYE*MON�IcMYI`E*u�BHg?u+bFU*MO^;K=X&U-grK�^9B@d

•
Å I~w�s�xy{kj�K=I�x7{1sfE*urK=E�^;K=J*J*MOB9U Å sfgrK�^LT$B�E-U|urK�U�E-N`U*ELK=J*E(K=I�Z~B�I�Z�N�I�K
J-N�W?E-B�J;dpGHw�s�xy{\B�DFE-B�I�Z?U"E*u?MOU"z�biJ-B���W?MYJ*MYI?_iK=I`xy{1sÈE-N�U*ELK=J*E�K=I�ZcB�I�ZcN�I
U*MYV�MYX[K=JnEob�g}B�N=�7MYI�E-B�J3�
K�^9B9Utd

•
�eu�B�Eob�g}BiN=�HKcgrK9b1XON$K�Z�E*urK=E�^;K=I�z}B�^;K=J*J*MOB9Z�MYI�GHw�s�xy{�z�b�K=I�xy{1s�MOU
B�D1E-B�I�Z?B9Z(E-N�K=XYXONtQÈU*W�^-u(grK;b�XON$K�Z?U�K�U�{?³CAC����Í@{1qWq�j+G(d�° ·@É j ® GCz�N�J ®;· GCz
�!E*u�B�J*I�B�E;jrB�E-^@d

•
�eu�B!W�U-B�N=��Ï�N�J*QeK=J-ZFMYI?_C�"Z=Ô-K�^9B�I�^�MOB9U ð ÏF��ñkg?J-N;]1MOZ?B9U7KSV2B9^LurK=I?MOU*V¡E*urK=E&^;K=I
MYV�g?J-N;]$BezrK=I�ZFQ"MOZFE*u(W?E*MYXYMY¹tK=E*MON�I0d��&NCMYV�g?J-N;]$BeU-^;K=X[K=z?MYXYMYEob$j@MYE7V�K9bhz}B�W�ULB���W?X
E-NmK=_@_@J-B�_+K=E-B(V�W?XYE*MYg?XOB(�"��lRxy{1s�U�MYI�U-MOZ?B�K�z?MY_@_$B�J��"��lRxy{1s7d Å I�E-B�J*V2B9ZFM[K=E-B
I�N�Z?B9UeU-B9B�E*u�BHB�D1E-B�J*IrK=X�xy{1s�N�I?XYb$j?K=I�Z�j?K�USE*u�B�b�Z?N�I�N�EpurK;]$BCE-N�V�K=MYI�ELK=MYI
��N�J*QeK=J-ZFMYI?_�U-ELK=E-B9U��
N�J|B;K�^-u�MYI+E-B�J*IrK=Xexy{1syjyXOB9U-U�U*MY_@IrK=XYMYI?_vV2B9U-U,K=_$B9UhI�B9B9Z
E-N�z}B|B�D?^-urK=I?_$B9Z�dHs!J-N�E-B9^�E*MON�I�MOU�g?J-N;]1MOZ?B9Z���N�J�E*u�B�B�DFE-B�J*IrK=X�xy{1s¶MYI�U*E-B;K�Z
ð N�J�MYIPK�Z?ZFMYE*MON�I¾ñ�E-N\E*u�B�MYI�E-B�J*IrK=X�xy{1s�Utd|�eu?MOU�^;K=IP^9N�I�U*MOZ?B�JLK=z?XYb�MYI�^�J-B;K�U-B
E*u�B�U-^;K=X[K=z?MYXYMYEob~N=�"E*u�B�U*MY_@IrK=XYMYI?_�dv�eu�BiK=_@_@J-B�_+K=E*MON�I�MOU�K�^9^9N�V�g?XYMOU*u�B9Z�z+b}�
ð K$ñ�K=I~xy{1��^�J-B;K=E*MYI?_�K\�"�!lRxy{1syj ð z¾ñCE*u�B�xy{1��K�ZF]$B�J*E*MOU-MYI?_`E*u?MOU|xy{1s�K�U
K��0JLK���^c�!I?_@MYI�B9B�J*MYI?_ ð �"�Sñ�XYMYI?T~MYI+E-N Å {+l Å {?Í@³�{1s�Ïej ð ^tñ�K=XYXONtQ"MYI?_~N�E*u�B�J
xy{1��U�E-N�W�U-B���N�J*QeK=J-ZFMYI?_�K�Z=Ô-K�^9B�I�^�MOB9U��
N�J�E*u�B�MYJ(grK=E*u�^9N�V�g?W?ELK=E*MON�I0jpK=I�Z
ð Zrñ�I�B9U*E*MYI?_cN=��xy{1s�U�N�J*MY_@MYIrK=E-B9Zaz+b�N�E*u�B�JCx7{1��UCMYI+E-N\E*urK=EHxy{1s ð B@d _�dYjkz+b
W�U*MYI?_2E*u�BHX[K=z}B�X&U*ELK�^LTm^9N�I�U*E*J*W�^�E�MYIcE*u�Bh^;K�U-B�N=� Å sSñ�d
Å { Å {?Í@³�{1s�Ï : N1N�Z?U\E*u�BaMYIF�
N�J*V�K=E*MON�I¡K=z}N�W?E1��Ï�N�J*QeK=J-ZFMYI?_��"Z=Ô-K�^9B�I�^�MOB9U>�
ÏF��U�Ô3W�U*EnK�U"MYE : N1N1Z?U"E*u�BHMYIF��N�J*V�K=E*MON�IaK=zkN�W?E�N�E*u�B�JnXYMYI?T1Utd��SN�I�U-B��+W�B�I�E*XYb$j
K=I�xy{1�ÙurK�UhMYI�MYE-U|�"�fXYMYI?TPU*ELK=E-B2Z�K=ELK=zrK�U-B�E*u�B2MYIF�
N�J*V�K=E*MON�I�K=z}N�W?EhI�N�E
Ô W�U-E|^9N�I+]$B�I�E*MON�IrK=X"XYMYI?T1U;jyz?W?E(Ï1�CU�K�U|QpB�XYX�j�Q"u?MO^Lu�^;K=I�zkB�W�ULB9Z��
N�J|grK=E*u
^9N�V�g?W?ELK=E*MON�I0d Ï1�CU\I�B9B9Z¶U*MYV�g?XOB�B�DFE-B�I�U*MON�I�U\E-N�U*MY_@IrK=XYMYI?_ÈK=I�Z�J-N�W?E*MYI?_
g?J-N�E-N�^9N�XOUtjyK=I�ZPK=J-B�K�ZF]$B�J*E*MOU-B9Z�K�U|GHw�s�xy{a�"�ÌXYMYI?TFU�U*W�^Lu�K�U�Z?B���I�B9Z�MYI
m<;�� · ± n d

•
GHw�s�xy{vK=XYXONtQnUHU*W?_@_$B9U*E*MYI?_cK�X[K=z}B�X&z+bvK=I�W?g�U*E*J-B;K=V�I�N�Z?B|E-N2J-B9ZFW�^9B�E*u�B
U-B�E*W?g�X[K=E-B�I�^�b$d��eu?MOU�U-W?_@_$B9U*E*MON�I�V�K9b�zkBmN;]$B�J*J*MOZ?Z?B�I�z+b�K�Z?NtQ"I�U*E*J-B;K=V
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I�N�Z?B�z?W?EpMYImU-N�V2B�^;K�ULB9U;j�K=EpE*u�B�^9N@U*ESN=�0u?MY_@u�B�JSxy{1s�U-B�E*W?giE*MYV2B@d�GHw�s�xy{
K=XOU-NmB�D1E-B�I�Z?UHN�IaE*u�B|I�N�E*MON�I�N=��J-B9U-E*J*MO^�E*MYI?_mE*u�B�JLK=I?_$B(N=��X[K=z}B�XOU�E*urK=EHV�K9b
zkB�U-B�XOB9^�E-B9Z�z+bÈKPZ?NtQ"I�U*E*J-B;K=VÊI�N�Z?B@d Å I�G�w�s�x7{kjSK=I�W?g�U*E*J-B;K=VÖI�N1Z?B
V�K9b�J-B9U*E*J*MO^�EiE*u�B`X[K=z}B�XOU2�
N�JiK=I�xy{1s�K=XON�I?_�B�MYE*u�B�JmK~U*MYI?_@XOBcu�N�g�N�J�E*u�B
B�I+E*MYJ-B`x7{1s¯grK=E*u0d��eu?MOU(�
B;K=E*W?J-BcMOU(W�U-B���W?X"MYI�g?u�N�E-N�I?MO^cI�B�ERQSN�J*T1UiQ"u�B�J-B
QSK;]$B�XOB�I?_@E*u�^9N�I�]$B�J-U*MON�IvV�K;bmI�N�E�zkBhK;]�K=MYX[K=z?XOB@d

•
è�u?MYXOB\E*JLK�ZFMYE*MON�IrK=Xn�"��lRx7{1s�UiK=J-B\W?I?MOZFMYJ-B9^�E*MON�IrK=X�j"GHw�s�xy{�U*W?g?g}N�J*E-U(E*u�B
B9U*ELK=z?XYMOU*u?V2B�I�E�N=��z?MÛlRZFMYJ-B9^�E*MON�IrK=X7xy{1s�U;d

•
GHw�s�xy{\U*W?g?g}N�J*E-UeE*u�BHE-B�J*V�MYIrK=E*MON�I�N=�!K=I`xy{1sÈN�IvK(U*g}B9^�MÛ�r^�B�_@J-B9U-Ueg}N�J*E;j
M�d B@dYj?E*u�B�g}N�J*EnU-B�XOB9^�E*MON�I�K=EnE*u�B�Z?B9U-E*MYIrK=E*MON�I�U*MOZ?B@d

•
GHw�s�xy{�Q"MYE*uÌ�C{�Hs�lR�"� U*W?g?g}N�J*E-U`K=I��C{�HsØU*g}B9^�MÛ�r^aV2B9^-urK=I?MOU*Væ�
N�J
JLK=g?MOZ\��K=MYXYW?J-B�I�N�E*MÛ�r^;K=E*MON�I0d

ACN�E-B�K=XOU-N\T$B�b�ZFMÛÚ�B�J-B�I�^9B9U�z}B�ERQSB9B�I~w�s�xy{aK=I�Z~GHw�s�xy{0jk�
N�Jh�"qCw�j}xy{?��K=I�Z
Ï�{?�ÜMYI�E-B�J3�
K�^9B9U;jCzrK=I�ZFQ"MOZFE*uÎK=XYXON1^;K=E*MON�I¶�
N�JcK=IÌx7{1s ^;K=I�zkB�g}B�J3��N�J*V2B9Z �@��� �
����)@�`H9���*��>R��%����¸>@H j�Q"u?MO^-u�urK9]$Bc_@J-B;K=EiMYV�grK�^�E�Q"u�B�IÈULN�XY]�MYI?_PE*u�B�K=XYXON�^;K=E*MON�I�N=�
J-B9ULN�W?J-^9B9U"�
N�J"E*JLK���^hZ?B�V�K=I�Z?U ð U-B9B m s�w · ¸ n ��N�J�K(^9N�V�g?XOB�E-B|J-B���B�J-B�I�^9Btñ�d
Æ"K�^LT�E-NhE*u�B�^9N�I�^9B�g?EeN=��XYMYI?T�z?W?I�ZFXYMYI?_�j1KhERb1g?MO^;K=XkB�D�K=V�g?XOBnMOUSK=IiN�g?E*MO^;K=XkV2B9U*u�B9Z
I�B�EoQpN�J*TiQ"u�B�J-BHK�Z=Ô-K�^9B�I+EeN�g?E*MO^;K=X�^�J-N@U-U3lR^9N�I?I�B9^�E-U ð xy{1��U,ñ�K=J-BC^9N�I?I�B9^�E-B9Zmz+b�ULB�]+l
B�JLK=Xeu�W?I�ZFJ-B9Z?U2N=��grK=JLK=XYXOB�X"QeK9]$B�XOB�I?_@E*u�U ð qnè�qHw�ñ�d Å I�E*u?MOU(I�B�ERQSN�J*TkjS^9N�I�U*MOZ?B�J
E*u�B�K=g?g?XYMO^;K=E*MON�ImN=��XYMYI?T�U*ELK=E-BnJ-N�W?E*MYI?_�g?J-N�E-N�^9N�XOUtj+XYMYT$B�³�{1s�ÏPN�J Å {+l Å {kj$Q"MYE*u�U*W?MYE3l
K=z?XOBeB�DFE-B�I�U*MON�I�U��
N�JyJ-B9ULN�W?J-^9B"ZFMOU-^9N;]$B�J*b�K=I�Z(ZFb�IrK=V�MO^eJ-N�W?E-B"^9N�V�g?W?ELK=E*MON�I0d!��K�^Lu
QeK9]$B�XOB�I?_@E*u\V|W�U-E�z}B�K�ZF]$B�J*E*MOU-B9Z�ULB�grK=JLK=E-B�XYb�E-N�zkBnW�U-B9Z�j+B�D?^9B�g?E�MÛ��XYMYI?T(z?W?I�ZFXYMYI?_
MOU7W�U-B9Z�d Å E7MOU7g}N@U-U*MYz?XOBpE-N�K�ZF]$B�J*E*MOU-BeU-B�]$B�JLK=X ð N�J!K=XYX�ñyN=�kE*u�B9U-B�XYMYI?TFU�K�U!KCU*MYI?_@XOBSXYMYI?T
MYI�E-Nv³�{1s�ÏylR�"�fK=I�ZrÍ=N�J Å {+l Å {+lR�"�nj}MYIaN�J-Z?B�J�E-NmMYV�g?J-N;]$B(J-N�W?E*MYI?_`U-^;K=X[K=z?MYXYMYEobvz+b
J-B9ZFW�^�MYI?_\E*u�B(K=V2N�W?I+EhN=��MYIF�
N�J*V�K=E*MON�IaE*urK=ECurK�U�E-NizkB�urK=I�ZFXOB9Z�z+b`E*u�B9U-B Å GHs�U;j
K�^9^9N�V�g?XYMOU-u�B9Z(z+b|g}B�J3�
N�J*V�MYI?_CMYIF�
N�J*V�K=E*MON�I�K=_@_@J-B�_+K=E*MON�I¾Í�K=z�U*E*JLK�^�E*MON�I0dpA�N�E-BSE*urK=E
ULN�V2BhMYIF�
N�J*V�K=E*MON�I0jrM�d B@dYj¾MYE�^9N�W?XOZvzkB|I�N�E�g}N@U-U*MYz?XOB��
N�J�Km�SÆS�Îg?J-N1^9B9U-U�E-NmK�U-U*MY_@I
K�grK=J*E*MO^�W?X[K=J2QeK9]$B�XOB�I?_@E*u�E-NPKvXYMY_@u�E3l�grK=E*u0jeZFW�B\E-N�E*u�B\X[K�^LT�N=�CMYIF��N�J*V�K=E*MON�I�N=�
E*u�B(K9]@K=MYX[K=z?XOB�X[K=V|z}Z�K�UCMYIaK�_@MY]$B�I�z?W?I�ZFXOB@dH�eu�B�^-u�N�MO^9B(N=��E*u�B�^9N�V�gkN�I�B�I�E�XYMYI?T
E-N�W�U-B ð M�d B@dYj!E*u�BiQSK9]$B�XOB�I?_@E*u¾ñ(MOU(K=XYQeK9bFU(V�K�Z?Bmz+b�K=I�W?g�U*E*J-B;K=VøI�N1Z?B@d Å �nE*u�B
x7{1s¶MOU�z?MÛlRZFMYJ-B9^�E*MON�IrK=X�j&E*u�B|W?g�U-E*J-B;K=V�I�N1Z?B(^-u�N1N@U-B9U�Km^9N�V�gkN�I�B�I�E�XYMYI?T`MYI�B;K�^Lu
ZFMYJ-B9^�E*MON�I0d
��B�_+K=J-ZFMYI?_hE*u�B Å sPN;]$B�JS³�g?E*MO^;K=X}{1B�J*]�MO^9B�K=I�Z Å I+E-B�J-^9N�I?I�B9^�E*MON�I\w�N�Z?B�XOU!Z?B9U-^�J*MYz}B9Z
MYI2{1B9^�E*MON�I2±Fd²µFj=MYI�g?J*MYI�^�MYg?XOB@j�G�w�s�x7{hU*W?g?g}N�J*E-U7E*u�B�E*u?J-B9BpERb1g}B9U7N=��J-B�X[K=E*MON�I�U-u?MYg�U;j
z}B9^;K=W�U-B\MYE�Z?N1B9U(I�N�E2U*gkB9^�MÛ��b�ULB�grK=JLK=E-B�XYb�KaËCA Å K=I�Z�KaA�A Å d7��ZF_$BcI�N1Z?B9U2K=J-B
^9N�I?I�B9^�E-B9Z\E-N�xy{1��U"N�IiE*u�BCI�B�ERQSN�J*TmU-MOZ?B@j�Q"u?MO^LuvK=J-BH^9N�I?I�B9^�E-B9Z\zkB�EoQpB9B�IcE*u�B�V`d
ACB�]$B�J*E*u�B�XOB9U-U;j�GHw�s�xy{PurK�Uhz}B9B�I�B�I?urK=I�^9B9Z�E-NvU-W?g?gkN�J*E�grK=J*E*MO^�W?X[K=J*MYE*MOB9U2K=E|E*u�B
ËCA Å Z?B���I�B9Z`z�biE*u�B�³ Å Ï©m�{1q Å � ·@ÇOn d
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óSô@?�ô�ö ACB����������DB��E�ÒúÓû^ýF��ýHGpý��DI
�eu�B|G�w�s�x7{mU*MY_@IrK=XYMYI?_2B�D1E-B�I�Z?U�K=I�Z\K�Z?Z?U"��W?I�^�E*MON�IrK=XYMYEobmE-N(^9B�J*ELK=MYI`zrK�U-MO^���W?I�^�l
E*MON�I�UeN=�0E*u�BH�C{�Hs�lR�"��K=I�Z`�S�"lRx0qHs�U*MY_@IrK=XYMYI?_(g?J-N�E-N1^9N�XOU;d!�eu�B9U-BC^-urK=I?_$B9UnK=I�Z
K�Z?ZFMYE*MON�I�UhMYV�grK�^�EhzrK�U*MO^(xy{1sÌg?J-N�g}B�J*E*MOB9U<�Cu�N;Q X[K=zkB�XOUhK=J-B(J-B���W�B9U*E-B9ZPK=I�Z�^9N�V(l
V�W?I?MO^;K=E-B9Z�jSE*u�BiW?I?MOZFMYJ-B9^�E*MON�IrK=X�IrK=E*W?J-BcN=�Cxy{1s�U;j�u�NtQ B�J*J-N�J-U�K=J-B\g?J-N�grK=_+K=E-B9Z�j
K=I�ZÈMYIF��N�J*V�K=E*MON�I¶g?J-Nt]�MOZ?B9ZÈ��N�JmU*b1I�^-u?J-N�I?MY¹9MYI?_�E*u�B`MYI?_@J-B9U-U\K=I�Z�B�_@J-B9U-U�I�N1Z?B9U;d
�eu�B�^9N�J-B�GHw�s�xy{(U*MY_@IrK=XYMYI?_�U*g}B9^�MÛ�r^;K=E*MON�I�^9N�V�g?J*MOU-B9UpKhU*MY_@IrK=XYMYI?_h��W?I�^�E*MON�IrK=XrZ?B�l
UL^�J*MYg?E*MON�I�m ÆeB�J · µ@K n j}�H{�Cs�lR�"��B�DFE-B�I�U*MON�I�U m ÆeB�J · µ=z n j�K=I�Z��S�"lRx0qHs�B�DFE-B�I�U*MON�I�U
m ��{1Æ · µ n d Å IvK�Z?ZFMYE*MON�I0j�E*u�B�J-B|K=J-BHMYI�Z?B�g}B�I�Z?B�I+ECU*gkB9^�MÛ�r^;K=E*MON�I�U�gkB�J�E-B9^-u?I�N�XON�_@b$d
�eu�B!�
N�XYXON;Q"MYI?_�w�s�xy{�g?J-N=��XOBpB�DFg?J-B9U-U-B9ZhMYIhE-B�J*V2UyN=��w�s�xy{H��B;K=E*W?J-B9U4m �f��� ·F®cn

K=g?g?XYMOB9U�E-N�GHw�s�xy{0�

•
qCNtQ"I�U*E*J-B;K=V(lRN�IFlRZ?B�V�K=I�Z�X[K=zkB�X7K=XYXON�^;K=E*MON�I�K=I�ZvZFMOU*E*J*MYz?W?E*MON�I0d

•
Å I?_@J-B9U-UnMYI?MYE*M[K=E-B9ZvN�J-Z?B�J-B9Z`^9N�I�E*J-N�X�d

•
x�MYzkB�JLK=X ð ERb1g?MO^;K=X�ñ�jrN�J�^9N�I�U-B�J*]@K=E*MY]$B ð ^9N�W?XOZrñSX[K=z}B�X0J-B�E-B�I�E*MON�IvV2N1Z?B@d

•
��B���W�B9U*E;jFE*JLK���^tÍ=Z�K=ELKFjrN�JnE-N�g}N�XON�_@b\ZFJ*MY]$B�IvX[K=z}B�X&K=XYXON�^;K=E*MON�I�U*E*JLK=E-B�_@b$d

•
��D1g?XYMO^�MYE�J-N�W?E*MYI?_ ð ERb1g?MO^;K=X�ñ�jrN�J"u�N�gFl�z�b+l�u�N�g�J-N�W?E*MYI?_�d

�eu�B(GHw�s�xy{vU*MY_@IrK=XYMYI?_iZ?B���I�B9UCE*u�B��
N�XYXON;Q"MYI?_mI�B�Qfz?W?MYXOZFMYI?_mz?XON1^-TFU�N�I�E*u�BhE-N�g
N=�!w�s�xy{+lR�"�7�
® dn�fI�B�Qf_$B�I�B�J*MO^�X[K=zkB�X&J-B��+W�B9U*Ee�
N�J*V�K=E;d
±Fdnx&K=z}B�XOUn�
N�J��"qHw�jrxy{?�ÎK=I�Z�Ï�{?��MYI+E-B�J3��K�^9B9U;jr_$B�I�B�J*MO^;K=XYXYb�T�I�NtQ"IaK�UHGHB�IFl
B�JLK=XYMY¹;B9Zvx&K=z}B�X�d

µFd"è~K9]$B�zrK=I�Z`U-Q"MYE-^-u?MYI?_�U*W?g?g}N�J*E ð U-Q"MYE-^-u?MYI?_2N=�y^9N�I�E*MY_@W�N�W�U"_@J-N�W?g�U"N=�&QSK;]$B�l
XOB�I?_@E*u�U,ñ�d

¸�dnx&K=z}B�X�U-W?_@_$B9U*E*MON�Iaz+bvE*u�B�W?g�U*E*J-B;K=Vò�
N�JCN�g?E*MYV�MY¹tK=E*MON�I�g?W?J*g}N@U-B9U ð B@d _�dYj}X[K�l
E-B�I�^�b?ñ�d

Ç dnx&K=z}B�XkJ-B9U-E*J*MO^�E*MON�Iiz�b2E*u�BCW?g�U*E*J-B;K=VÙE-N�U*W?g?g}N�J*ESULN�V2B�N�g?E*MO^;K=X�^9N�I�U*E*JLK=MYI�E-U;d
ÐFdnÆSMÛlRZFMYJ-B9^�E*MON�IrK=Xyxy{1s�B9U*ELK=z?XYMOU*u?V2B�I�E�Q"MYE*uv^9N�I�E-B�I+E*MON�I�J-B9U-N�XYW?E*MON�I0d
°1dn��K=g?MOZ\��K=MYXYW?J-BHI�N�E*MÛ�r^;K=E*MON�IaB�D1E-B�I�U*MON�I�Utd
´Fdns!J-N�E-B9^�E*MON�IvMYIF�
N�J*V�K=E*MON�Iv^�W?J*J-B�I�E*XYb\��N1^�W�U*MYI?_�N�IcXYMYI?Tig?J-N�E-B9^�E*MON�I0jrg?XYW�U"g?J*MÛl
V�K=J*b`K=I�ZcU-B9^9N�I�Z�K=J*bcxy{1sÈMYI�ZFMO^;K=E*MON�I0d

É dn��DFg?XYMO^�MYEnJ-N�W?E*MYI?_�Q"MYE*u`B�D1g?XYMO^�MYE"X[K=z}B�X0^9N�I+E*J-N�X0��N�JnK|��I�B�Z?B�_@J-B9BhN=�7^9N�I�E*J-N�X�d
®;· d�{�gkB9^�MÛ�r^hE*JLK���^�grK=JLK=V2B�E-B�J-U�g}B�J"E-B9^-u?I�N�XON�_@b$d
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®@® dnxy{1s¶K�ZFV�MYI?MOU*E*JLK=E*MY]$B|U*ELK=E*W�UnurK=I�ZFXYMYI?_�d
® ±Fd��SN�I+E*J-N�X7^-urK=I?I�B�XyULB�grK=JLK=E*MON�I0d

��grK=J*E2��J-N�V÷E*u�BvE-B9^-u?I�N�XON�_@MO^;K=X�W?g}Z�K=E-B9U ð M�d B@dYjeE*u�B�B�D1MOU-E-B�I�^9BvN=�hI�B�Q Eob�g}B9UmN=�
X[K=z}B�XOU,ñ�jFE*u�B�V2N@U-E"MYI+E-B�J-B9U*E*MYI?_\K�U*gkB9^�E-U�N=�7E*u�B9U-Bhz?W?MYXOZFMYI?_2z?XON�^LT1UCK=J-B

•
¸�j Ç �!x&K=z}B�X7{�W?_@_$B9U*E*MON�I�K=I�Z`xyK=zkB�X&��B9U*E*J*MO^�E*MON�I`z�biE*u�BhË�g�U*E*J-B;K=V
GHw�s�xy{�K=XYXON;QnUC�
N�JCK�X[K=zkB�XyE-N�z}B|N�g?E*MON�IrK=XYXYb�U*W?_@_$B9U*E-B9Z�z+b�K=I�W?g�U*E*J-B;K=V
I�N�Z?B ð Q"u?MO^-u(V�K;bhzkBpN;]$B�J*J*MOZ?Z?B�I�z�b�KnZ?NtQ"I�U*E*J-B;K=V/I�N�Z?Btñ�d7�eu�BSU*W?_@_$B9U*E-B9Z
X[K=zkB�X7MOU�]�K=XYWrK=z?XOB�Q"u�B�IaB9U*ELK=z?XYMOU*u?MYI?_cxy{1s�UHE*u?J-N�W?_@ua^9B�J*ELK=MYIaT�MYI�Z?UHN=��N�gFl
E*MO^;K=X&B���W?MYg?V2B�I+EnQ"u�B�J-B�E*u�B�J-BhV�K9bmzkBhK�X[K=J*_$B ð MYI`B�XOB9^�E*J*MO^;K=X&E-B�J*V2U,ñeZ?B�X[K9b
MYIv^9N�IF��_@W?J*MYI?_�E*u�B�U-Q"MYE-^-u?MYI?_2��K=z?J*MO^@d
��I\W?g�U*E*J-B;K=V I�N�Z?BH^;K=I`N�g?E*MON�IrK=XYXYb\J-B9U*E*J*MO^�E ð XYMYV�MYE,ñpE*u�B�^-u�N�MO^9B|N=�yX[K=z}B�X0N=�
KmZ?N;Q"I�U*E*J-B;K=V�I�N1Z?B�E-N`KmU-B�E�N=�SK�^9^9B�g?ELK=z?XOB�X[K=z}B�XOU;d�GCMY]1MYI?_\XYMOU*E-UhK=I�ZrÍ=N�J
JLK=I?_$B9UnN=�yMYI�^�XYW�U-MY]$B ð K�^9^9B�g?ELK=z?XOBtñeN�J"B�DF^�XYW�U*MY]$B ð W?IrK�^9^9B�g?ELK=z?XOBtñeX[K=zkB�XOUeMYI`K
x&K=z}B�X�{1B�EHg?J-Nt]�MOZ?B9U�E*u?MOUCJ-B9U*E*J*MO^�E*MON�I0d Å ��I�N�EhK=g?g?XYMOB9Z�j&K=XYX�X[K=z}B�XOU���J-N�VòE*u�B
]�K=XYMOZaX[K=z}B�X�JLK=I?_$B�V�K9b�z}B�W�ULB9Z�d��eu�B�J-B2K=J-B2K=E�XOB;K�U*EC�
N�W?Jh^;K�U-B9UHQ"u�B�J-B2K
X[K=zkB�X&J-B9U*E*J*MO^�E*MON�I`MOU"W�U-B���W?X�MYI`E*u�B���N�g?E*MO^;K=X��|Z?N�V�K=MYI0d
Ê �eK�U-B ® �(E*u�BiB�I�Z�B��+W?MYg?V2B�I�E�MOU�N�I?XYbP^;K=grK=z?XOB\N=�nE*JLK=I�U*V�MYE*E*MYI?_PK=I�ZJ-B9^9B�MY]�MYI?_iN�I�K(U*V�K=XYX&U*g}B9^�MÛ�r^�U-B�EnN=��QSK;]$B�XOB�I?_@E*u�U,Í�QSK;]$B�zrK=I�Z?U;d
Ê �eK�U-Bi±p��E*u�B�J-B�MOU�KcULB��+W�B�I�^9BiN=�nMYI+E-B�J3��K�^9B9U;j7Q"u?MO^-u�^;K=I?I�N�E�U*W?g?g}N�J*EQSK;]$B�XOB�I?_@E*u�^9N�I+]$B�J-U-MON�I~K=I�Z�J-B���W?MYJ-B�E*u�B(ULK=V2B�QSK9]$B�XOB�I?_@E*u~zkB�W�U-B9Z
B�I�Z1l�E-N=lRB�I�ZvNt]$B�JCK(U-B���W�B�I�^9BhN=�yu�N�g�Utj�N�J�B�]$B�IvK=IvB�I�E*MYJ-BhgrK=E*u0d
Ê �eK�U-Bvµp�vMYE�MOU2Z?B9U*MYJLK=z?XOBvE-NPXYMYV�MYE2E*u�B�K=V2N�W?I+EmN=�HQeK9]$B�XOB�I?_@E*u�^9N�IFl]$B�J-U*MON�I�zkB�MYI?_�gkB�J3�
N�J*V2B9Z�E-NvJ-B9ZFW�^9BiE*u�B\ZFMOU*E-N�J*E*MON�I�N�I�E*u�B\N�g?E*MO^;K=X
U*MY_@IrK=XOU;d
Ê �eK�U-B�¸»��EoQpN�B�I�Z?U�N=�!K(XYMYI?T\U*W?g?g}N�J*EnZFMÛÚ}B�J-B�I�E�U-B�E-U�N=�7QeK9]$B�XOB�I?_@E*u�U;d

�eu�BcJ-B9^9B�MY]$B�J�N=�hKax&K=z}B�X�{1B�E2V|W�U*E�J-B9U-E*J*MO^�E2MYE-U2^-u�N�MO^9BvN=�CX[K=z}B�XOU�E-N�N�I�B
E*urK=EHMOU�MYI�E*u�B(x&K=z}B�X�{1B�E;d�� x&K=zkB�X�{1B�ECV�K9b�zkB�g?J-B9U-B�I+E|K�^�J-N@ULU�V�W?XYE*MYg?XOB
u�N�g�U;d Å I�E*u?MOU(^;K�U-B@j!B;K�^-u�I�N1Z?Bi_$B�I�B�JLK=E-B9U(MYE-U�NtQ"I�N�W?E*_$N�MYI?_axyK=zkB�X�{1B�E;j
gkN@ULU*MYz?XYb�zrK�U-B9ZÈN�I�E*u�B`MYI�^9N�V�MYI?_�x&K=zkB�Xh{1B�EmK=I�ZÈE*u�B`I�N1Z?B o U�urK=J-ZFQeK=J-B
^;K=grK=z?MYXYMYE*MOB9U;d �eu?MOUv^;K�U-B�MOU`B�DFgkB9^�E-B9Z¶E-N�zkBaE*u�B�I�N�J*VÝ��N�JcI�N1Z?B9UcQ"MYE*u
^9N�I+]$B�J-U*MON�I�MYI�^;K=grK=z?XOBhMYI�E-B�J3�
K�^9B9U;d

•
Ðp��ÆSMÛlRZFMYJ-B9^�E*MON�IrK=Xyxy{1s
GHw�s�xy{�K=XYXONtQnU�B9U*ELK=z?XYMOU-u?V2B�I+E�N=�(z?MÛlRZFMYJ-B9^�E*MON�IrK=X(U*b�V�V2B�E*J*MO^~xy{1s�U;dÜ�
U*b1V�V2B�E*J*MO^�z?MÛlRZFMYJ-B9^�E*MON�IrK=Xyxy{1s�urK�UeE*u�BHULK=V2B�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_�J-B���W?MYJ-B�l
V2B�I+E-U�MYI�^�XYW�ZFMYI?_P��K=E-BcU*urK=J*MYI?_�j�g?J-N�E-B9^�E*MON�I�K=I�Z�J-B9U*E-N�JLK=E*MON�I0jexy{1��UtjpK=I�Z
J-B9U-N�W?J-^9BHJ-B���W?MYJ-B�V2B�I+E-U ð B@d _�dYj�X[K=E-B�I�^�b\K=I�Z�Ô3MYE*E-B�J,ñpMYIcB;K�^-uvZFMYJ-B9^�E*MON�I0d�ACN�J3l
V�K=XYXYb`E-N�B9U-ELK=z?XYMOU*u�K�z?MÛlRZFMYJ-B9^�E*MON�IrK=X!xy{1s�MYIvE*JLK�ZFMYE*MON�IrK=X!w�s�xy{kjrEoQpNmW?I?MÛl
ZFMYJ-B9^�E*MON�IrK=X"grK=E*u�U(V|W�U*E(z}B�MYI�Z?B�g}B�I�Z?B�I+E*XYb�B9U*ELK=z?XYMOU*u�B9Z�d��eu?MOU2K=g?g?J-N$K�^Lu
urK�U"E*u�BH�
N�XYXON;Q"MYI?_mZFMOULK�ZF]�K=I�ELK=_$B9U<�
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® dn�eu�BcX[K=E-B�I�^�b�E-N�B9U*ELK=z?XYMOU*u�E*u�B\z?MÛlRZFMYJ-B9^�E*MON�IrK=XCxy{1s¯MOU2B���WrK=X"E-N�N�I�B
J-N�W?I�Z�E*J*MYg~U*MY_@IrK=XYMYI?_vE*MYV2B(g?XYW�U|N�I�B(MYI?MYE*M[K=E-N�J3l�E-B�J*V�MYIrK=E-N�J�U*MY_@IrK=XYMYI?_
E*JLK=I�U*MYE2Z?B�X[K9b$d��eu?MOU(I�N�E2N�I?XYb�B�DFE-B�I�Z?U(E*u�BcU-B�E*W?g�X[K=E-B�I�^�b���N�J(U*W�^�l
^9B9U-U3��W?X7x7{1s�B9U*ELK=z?XYMOU*u?V2B�I+E;j}z?W?ECMYEHB�D1E-B�I�Z?UHE*u�B�QpN�J-U*E3lR^;K�ULB�X[K=E-B�I�^�b
��N�J�ZFMOU-^9N;]$B�J*MYI?_`K=I`W?I�U*W�^9^9B9ULU3��W?Xyxy{1s�E-N�K�U�V�W�^-u�K�UnEoQpNiE*MYV2B9UnE*u�B
MYI?MYE*M[K=E-N�J3l�E-B�J*V�MYIrK=E-N�J2E*JLK=I�U*MYE(Z?B�X[K9b$da�eu�B9U-BmZ?B�X[K9bFU�K=J-B�grK=J*E*MO^�W?X[K=J*XYb
U*MY_@I?MÛ�r^;K=I+Ee�
N�Jexy{1s�UeE*urK=EnK=J-BHB9U*ELK=z?XYMOU*u�B9Zi��N�JSJ-B9U*E-N�JLK=E*MON�Icg?W?J*g}N@U-B9U;d

±Fdn�eu�B(^9N�I+E*J-N�X�N;]$B�J*u�B;K�ZaMOUCEoQ"MO^9B�E*urK=E�N=�SK�W?I?MOZFMYJ-B9^�E*MON�IrK=X�xy{1s7d}�eu?MOU
MOU�z}B9^;K=W�U-B�U-B�grK=JLK=E-B(^9N�I+E*J-N�X�V2B9U-ULK=_$B9U ð B@d _�dYj}s7K=E*uPK=I�Z���B9U*]�ñeV�W�U*E
zkBH_$B�I�B�JLK=E-B9Z`��N�J"z}N�E*uvU-B�_@V2B�I�E-U�N=��E*u�BHz?MÛlRZFMYJ-B9^�E*MON�IrK=X7x7{1syd

µFdnÆeB9^;K=W�U-B�E*u�B�J-B9U-N�W?J-^9B9UnK=J-BCB9U*ELK=z?XYMOU*u�B9ZiMYImULB�grK=JLK=E-BCULB�_@V2B�I+E-U;j1J-N�W?E-B
U-B�XOB9^�E*MON�I|MOUy^9N�V�g?XYMO^;K=E-B9Z�d!�eu�B�J-B�MOU7K=XOU-N�K�Z?ZFMYE*MON�IrK=X1gkN�E-B�I�E*M[K=X�JLK�^9B���N�J
^9N�I�ZFMYE*MON�I�UeMYImK�U-U-MY_@I?V2B�I+E"N=�0J-B9U-N�W?J-^9B9U;j�Q"u?MO^-ucZ?B9^�J-B;K�U-B9UpE*u�B�Nt]$B�JLK=XYX
g?J-N�zrK=z?MYXYMYERb\N=�yU*W�^9^9B9U-U*��W?XYXYb2B9U*ELK=z?XYMOU-u?MYI?_�E*u�B�z?MÛl�ZFMYJ-B9^�E*MON�IrK=X�^9N�I?I�B9^�l
E*MON�I0d

¸�d Å ECMOU�V2N�J-B�ZFMÛ��^�W?XYEHE-Nig?J-N;]1MOZ?B(Ki^�XOB;K=IaMYI+E-B�J3��K�^9B���N�J�{?³CA�����Í@{1qWq
B��+W?MYg?V2B�I�E|E*urK=EhV�K;baJ-B�XYb�N�IPz?MÛlRZFMYJ-B9^�E*MON�IrK=Xpu�N�gFl�z+b�l�u�N�g~grK=E*u�Uh��N�J
g?J-N�E-B9^�E*MON�I�U*Q"MYE-^-u?MYI?_�d�ACN�E-B�E*urK=E7B�D1MOU*E*MYI?_h{?³CAC����Í@{1qWq�B��+W?MYg?V2B�I�E
E*JLK=I�U*V�MYE-UnE*u�B|^9N�I+E*J-N�X&MYIF�
N�J*V�K=E*MON�I`MYIFl�zrK=I�ZvQ"MYE*u`E*u�B�Z�K=ELKFd

Ç dnÆSMÛlRZFMYJ-B9^�E*MON�IrK=XyN�g?E*MO^;K=X0xy{1s�U ð N�J"XYMY_@u+E3l�grK=E*u�U,ñ"K=J-B�ULB9B�IcK�UnK�J-B���W?MYJ-B�l
V2B�I+E���N�J"V�K=I�b\N�g?E*MO^;K=X&I�B�ERQpN�J*T1MYI?_\U-B�J*]�MO^9BHg?J-Nt]�MOZ?B�J-Utd

è�MYE*u�z?MÛlRZFMYJ-B9^�E*MON�IrK=X(xy{1s�UvzkN�E*u�E*u�B�Z?NtQ"I�U*E*J-B;K=VÕK=I�ZÌW?g�U*E*J-B;K=V×Z�K=ELK
grK=E*u�UiK=J-B`B9U-ELK=z?XYMOU*u�B9Z�W�U*MYI?_�KaU-MYI?_@XOB`U-B�E2N=��U*MY_@IrK=XYMYI?_~V2B9U-U,K=_$B9U;d��eu?MOU
J-B9ZFW�^9B9UeE*u�BHU-B�E*W?g\X[K=E-B�I�^�b�E-N�B9U-U-B�I+E*M[K=XYXYbmN�I�BCMYI?MYE*M[K=E-N�J3l�E-B�J*V�MYIrK=E-N�J�J-N�W?I�Z
E*J*MYg�E*MYV2B|g?XYW�UCg?J-N�^9B9U-U-MYI?_�E*MYV2B@j}K=I�Z`XYMYV�MYE-UCE*u�B|^9N�I�E*J-N�X�Nt]$B�J*u�B;K�Z�E-N2E*u�B
ULK=V2B�I�W?V|z}B�J�N=��V2B9U-ULK=_$B9U�K�U�K�W?I?MOZFMYJ-B9^�E*MON�IrK=X�xy{1s7d

•
°E����K=g?MOZcACN�E*MÛ�r^;K=E*MON�I�N=�!ÏrK=MYXYW?J-B
GHw�s�xy{(Z?B���I�B9UpU-B�]$B�JLK=XrU*MY_@IrK=XYMYI?_|B�DFE-B�I�U*MON�I�U���N�J!E*u?MOU�g?W?J*gkN@U-B�j+MYI2grK=J*E*MO^�l
W?X[K=J;j�B�DFE-B�I�U*MON�I�UnE-N2�H{�Cs!lR�"��g}B�J*V�MYE�B�D1g}B9ZFMYE-B9ZcI�N�E*MÛ�r^;K=E*MON�I�N=�y��K=MYXYW?J-B9U
K=I�Z~N�E*u�B�J|B�]$B�I�E-U|E-NvZ?B�E-B�J*V�MYI�B9Z~I�N1Z?B9U;d��eu?MOUh��J-U*E|B�DFE-B�I�U*MON�IPMOZ?B�I�E*MÛ�rB9U
Q"u�B�J-B�B�]$B�I�E|I�N�E*MÛ�r^;K=E*MON�I�U(K=J-B2E-Ncz}B�U-B�I+E;j�K=I�Z�E*u�BiU-B9^9N�I�Z�g?J-N;]1MOZ?B9U|��N�J
_$B�I�B�JLK=X�B�DFgkB9ZFMYE-B9ZaB�]$B�I+E|I�N�E*MÛ�r^;K=E*MON�IPQ"MYE*u~KmA�N�E*MÛ��bvV2B9U-U,K=_$B@d�{�W�^-u�B�D�l
E-B�I�U*MON�I�U�^;K=Icz}B�W�U-B9Z\z�b���K�U*E"J-B9U*E-N�JLK=E*MON�I�V2B9^-urK=I?MOU*V2Utd
�eu�BeA�N�E*MÛ��bhV2B9U-ULK=_$BSMOU!K�_$B�I�B�JLK=XYMY¹;B9Z(I�N�E*MÛ�r^;K=E*MON�I�V2B9^-urK=I?MOU*V E*urK=E�ZFMÛÚ�B�J-U
��J-N�VØE*u�B�^�W?J*J-B�I�E*XYbcZ?B���I�B9Z`B�J*J-N�J"V2B9U-ULK=_$B9U"MYI\E*urK=EnMYE"^;K=Icz}B���ELK=J*_$B�E-B9ZF�
E-N�K�I�N1Z?BSN�E*u�B�J!E*urK=I�E*u�BSMYV�V2B9ZFM[K=E-BeW?g�U*E*J-B;K=V¯N�J!Z?NtQ"I�U*E*J-B;K=V/I�B�MY_@u+z}N�J;d
�eu�BhACN�E*MÛ��bmV2B9U-ULK=_$B�Z?N1B9U"I�N�EnJ-B�g?X[K�^9BhB�DFMOU*E*MYI?_�B�J*J-N�J�V2B9U-ULK=_$B9U;d

•
® ±p�p�SN�I+E*J-N�X!�purK=I?I�B�X7{1B�grK=JLK=E*MON�I
Å IiG�w�s�x7{kj$KH^9N�I+E*J-N�Xr^LurK=I?I�B�X�V�K9b(z}BSULB�grK=JLK=E-B9Z(��J-N�V�E*u�B"Z�K=ELK�^LurK=I?I�B�X�d
Å I�Z?B9B9Z�j�E*u�Ba^9N�I+E*J-N�X|^LurK=I?I�B�Xh^;K=I�zkB�MYV�g?XOB�V2B�I+E-B9ZÎ^9N�V�g?XOB�E-B�XYb�N�W?E3lRN=��l
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zrK=I�Z���N�J�]�K=J*MON�W�UCJ-B;K�U-N�I0j}B@d _�dYjkQ"u�B�I�E*u�B(Z�K=ELKi^-urK=I?I�B�X!^;K=I?I�N�E�^;K=J*J*b`MYIFl
zrK=I�Z`^9N�I+E*J-N�XyMYIF��N�J*V�K=E*MON�I0d
Å I�E*JLK�ZFMYE*MON�IrK=XSw�s�xy{kjyE*u�B�J-BiMOU�K=I~MYV�g?XYMO^�MYE(N�I�B�l�E-N=lRN�I�BcK�U-U-N1^�M[K=E*MON�I�N=��K
^9N�I+E*J-N�X?^-urK=I?I�B�XFE-NHKnZ�K=ELKC^-urK=I?I�B�X�d7è�u�B�I�U-W�^-u�K=I(K�U-ULN�^�M[K=E*MON�I�MOU&g?J-B9U-B�I�E;j
I�N�K�Z?ZFMYE*MON�IrK=X?N�JyU-gkB9^�M[K=X�MYIF��N�J*V�K=E*MON�I(MOU0J-B���W?MYJ-B9Z�E-N�K�U-U-N1^�M[K=E-BpKngrK=J*E*MO^�W?X[K=J
xy{1s�U-B�E*W?gcE*JLK=I�ULK�^�E*MON�IvQ"MYE*u�K�grK=J*E*MO^�W?X[K=J�Z�K=ELK�^LurK=I?I�B�X�d
³�E*u�B�J*Q"MOU-B@j$MYE!MOU�I�B9^9B9U-ULK=J*b|E-N�^9N�I�]$B�b2K�Z?ZFMYE*MON�IrK=XrMYIF�
N�J*V�K=E*MON�I2MYI2U*MY_@IrK=XYMYI?_
E-N(MOZ?B�I+E*MÛ��b\E*u�B�grK=J*E*MO^�W?X[K=J�Z�K=ELK�^LurK=I?I�B�X&z}B�MYI?_2^9N�I+E*J-N�XYXOB9Z�d"GHw�s�xy{mU*W?gFl
gkN�J*E-UeB�DFg?XYMO^�MYESZ�K=ELK�^LurK=I?I�B�X�MOZ?B�I+E*MÛ�r^;K=E*MON�Icz+b�g?J-N;]1MOZFMYI?_�MYI+E-B�J3��K�^9B�MOZ?B�I�E*MÛl
�r^;K=E*MON�IvMYIF�
N�J*V�K=E*MON�I0d

r¡'�K ��+769 �~5��8L/5+7698
ACB�DFE!GHB�I�B�JLK=E*MON�I�ACB�ERQSN�J*T1U!Z?B���I�B"K�^9N�I+]$B�J*_$B�I+E�W?I?MY]$B�J-U-BeN=�rU-B�J*]�MO^9B9U�U*W?g?g}N�J*E-B9Z
z�bcV|W?XYE*MYg?XOB�MYI+E-B�_@JLK=E-B9Z�I�B�ERQSN�J*T1UCQ"u�B�J-B|E*u�B�^9N�I�^9B�g?E-UCN=��ÆoqHK=ELKiACB�ERQpN�J*TÇ�K=I�Z
Æo�yB�XOB�g?u�N�I�B2ACB�ERQpN�J*TÇ2K=J-B(I�NiXON�I?_$B�J�]@K=XYMOZ�d�q�MOU-E*J*MYz?W?E-B9Z�U*Q"MYE-^-u�B9ZaMYI�E-B�XYXYMY_$B�I�^9B
ð M�d B@dYjpE*u�BcU-N=��E3lRU*Q"MYE-^-u¾Í�V2B9ZFM[KP_+K=E-B�QSK;b?ñ�MOU(zkB�MYI?_PMYI�^9N�J*g}N�JLK=E-B9Z�MYI�^9N�I�Ô3W?I�^�E*MON�I
Q"MYE*u�E*u�B9ÆRV2B9ZFM[K�^;K=XYXÏÇ�^9N�I�^9B�g?E;j�U*W?g?g}N�J*E-B9ZPMYI Å s�K=g?g?XYMO^;K=E*MON�I�U ð grK;b�XON$K�Zrñ�K=I�Z
Å s�lR^9B�I�E*J*MO^|U*MY_@IrK=XYXYMYI?_\K=I�ZcE*JLK=I�U*g}N�J*E;dS{�V�K=J*E�B�I�Z1l�W�U-B�J�Z?B�]�MO^9B9U�U*W�^-u�K�UCµ$G¡V2N=l
z?MYXOB|g?u�N�I�B9U;j Å s�{1B�E3l�E-N�g�z}N9D?B9U;jk{ Å s�lR^9N�I+E*J-N�XYXOB9Z�u�N�V2B�K=g?g?XYM[K=I�^9B9UCK=I�ZvE*u�BhXYMYT$B@j
E-N�_$B�E*u�B�J!Q"MYE*u�B�]$B�J!MYI�^�J-B;K�U*MYI?_�z?J-N$K�ZFzrK=I�Z�Æ���J-U-E3l�V�MYXOBIÇSE-NCE*u�BSu�N�V2Bez+b�V2B;K=I�U!N=�
D?qh{1x�jkÏ7�"�çqÙK=I�ZvQ"MYJ-B�XOB9U-UCE-B9^Lu?I�N�XON�_@MOB9UhZ?B�V�K=I�Z�I�B�Q�K=I�ZaU*V�K=J*E,Í�MYI�E-B�JLK�^�E*MY]$B
ULB�J*]�MO^9B9Uv��J-N�V E*u�B~I�B�EoQpN�J*T}d �eu?MOUa^LurK=XYXOB�I?_$B�MOU�z}B�MYI?_È��K�^9B9ZÌz�bÌE*JLK�ZFMYE*MON�IrK=X
sS³C��{?Í=sp{1qHA�N�gkB�JLK=E-N�J-UmK=I�Z��SN�I+E-B�I�Ecs!J-N;]1MOZ?B�J-U;jeQ"MYE*u�I�B�Q J-B�]$B�I�W�B�N�g?g}N�J3l
E*W?I?MYE*MOB9U�z?W?EnMYI�^�J-B;K�U-B9Z`N�g}B�JLK=E*MON�IrK=X&^9N�V�g?XOB�DFMYE*MOB9U;d

A�B�Q ��E*u�B�J*I�B�E3l�zrK�U-B9Z�I�B�ERQpN�J*TFU�Q"MYE*u~V|W?XYE*MO^;K�U-E�^;K=grK=z?MYXYMYE*MOB9U(K=J-B2z}B�MYI?_vZ?B�l
g?XONtb$B9Z�MYI�E*u�B�K=_@_@J-B�_+K=E*MON�ImX[K9b$B�JSMYI�N�J-Z?B�JpE-N|^9N�gkB�Q"MYE*u�E*u�B"zrK=I�ZFQ"MOZFE*u\Z?B�V�K=I�Z
E-NHE*u�BnJ-B9U*MOZ?B�I+E*M[K=X¾W�U-B�J-U;d7A�B�QÈZ?B�V�K=I�Z?U���J-N�V/E*u�B��"^9^9B9U-U�K=I�Z���_@_@J-B�_+K=E*MON�I�I�B�E3l
QSN�J*T1UnV|W�U*E"z}BHU*W?g?gkN�J*E-B9Z\z�b�I�B�Qhj�B�I?urK=I�^9B9Zv�SN�J-BHI�B�EoQpN�J*TFU;d Å I\E*u?MOU"^9N�I+E-B�DFE;j
E*u�B Å s�Nt]$B�JC³�g?E*MO^;K=X&^9N�I�^9B�g?EnMOU"z}B�MYI?_2Z?B�g?XON;b$B9Z�jrzrK�U-B9Z\W?g}N�I`E*u�BHERQSN2Z?B�]$B�XON�gFl
MYI?_�U-B�EpN=�&U-ELK=I�Z�K=J-Z?UeK=IrK=XYb1¹;B9ZiMYI�g?J-B�]1MON�W�USULB9^�E*MON�I�U<�7E*u�B Å �"ËnlR���H{1�"A�Í=�H{?³CA
V2N1Z?B�XyK=I�Z\E*u�B Å ���"ÏÈGHw�s�xy{\V2N�Z?B�X�d

ÆSN�E*u~V2N�Z?B�XOU�U*urK=J-B�E*u�B2ULK=V2B2z?W?MYXOZFMYI?_vz?XON1^-TFU<��_@MY_+K$Í�E-B�JLK=z?MYE�J-N�W?E-B�J-UhQ"MYE*u
N�g?E*MO^;K=XkMYI+E-B�J3��K�^9B9USMYI�E*u�BCB9ZF_$B�^9N�I?I�B9^�E-B9ZmN;]$B�JnK=XYXÛl ³�g?E*MO^;K=X}�0JLK=I�U*g}N�J*E"A�B�EoQpN�J*TFU
Q"MYE*uvK�U*V�K=J*E Å s�lR^9B�I+E*J*MO^��SN�I+E*J-N�X&s!X[K=I�B@d�è�u?MYXOB���{1�"AHÍ=��{?³CAÌMOUezrK�U-MO^;K=XYXYbiZ?B�l
��I�B9Z�E-N�N�g}B�JLK=E-B�W?I�Z?B�J�E*u�B�³�]$B�J*X[K9bvw�N�Z?B�X�j¾Q"MYE*uvXYMYV�MYE-B9Z�]1MOU*MYz?MYXYMYERb`MYI�U-MOZ?BhE*u�B
³C�"A¡z�bmE*u�B|^�XYMOB�I+E�X[K;b$B�J-U ð U*W�^Lu�K�U Å spÍ=w�s�xy{?ñ�jkK�^�J-N@U-U�K�QSB�XYXÛlRZ?B���I�B9Z�ËCA Å MYIFl
E-B�J3��K�^9B@j�GHw�s�xy{�K�U-U-W?V2B9U�K�s7B9B�J�w�N�Z?B�X1Q"MYE*u�E*u�Be^9N�J*J-B9U*gkN�I�ZFMYI?_�]1MOU*MYz?MYXYMYEob|E*urK=E
B�IrK=z?XOBS^�XYMOB�I+E�X[K;b$B�J-U�E-N�ZFMOU-^9Nt]$B�J7E*u�BpW?I�Z?B�J*XYb1MYI?_h³C�"A�E-N�gkN�XON�_@b$j�Q"MYE*u�K�Z?ZFMYE*MON�IrK=X
��W?I�^�E*MON�IrK=XYMYERb�N=�!^;K=XYX7U-B�E*W?g�K=I�ZvJ-B9U*E-N�JLK=E*MON�I0d"ACB�]$B�J*E*u�B�XOB9U-U;j�X[K=E-B�XYb�G�w�s�x7{cZ?B�l
]$B�XON�g?V2B�I�E-U�U*u�NtQ�K�^�XOB;K=J�K=g?g?J-N$K�^-u�E-N�E*u�Be�H{1�"A�Í=�H{?³CA�J-B��+W?MYJ-B�V2B�I�E-U;d Å I�E*u?MOU
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�7K=z?XOB|±Fd ® ����{1�"AHÍ=��{?³CAÌl"GHw�s�xy{\^9N�V�grK=J*MOU-N�I

J-B�_+K=J-Z�jFMYE"MOUeg}N@U-U*MYz?XOBCE-N(B�I+]1MOU*MON�IvK=I`��{1�"AHÍ=��{?³CAÎK=J-^Lu?MYE-B9^�E*W?J-BhMYV�g?XOB�V2B�I�E-B9Z
W�U-MYI?_hG�w�s�x7{|U-MY_@IrK=XYXYMYI?_|K=I�Z�J-N�W?E*MYI?_�g?J-N�E-N1^9N�XOU;d�{�MYI�^9BSE*JLK=I�U*g}N�J*E7I�B�EoQpN�J*TFU�K=J-B
z?W?MYXYE7z+b Å �"Ë�lR��K��2XYM[K=E-B9Z��&B�XOB9^9N�V ³�g}B�JLK=E-N�J-U�K=I�Z�]$B�I�Z?N�J-U;j@Kn��J-U*E&MYV�g?XOB�V2B�I�ELK�l
E*MON�ImN=��E*u�B Å sS³�^9N�I�^9B�g?E�Q"MYXYX¾zkBnI�B9^9B9U-ULK=J*MYXYb(zrK�U-B9Z2MYI�E*u�BC³�]$B�J*X[K9b2w�N1Z?B�X�j$Q"MYE*u
K�U*XONtQÌB�]$N�XYW?E*MON�I`E-N;QeK=J-Z?U�E*u�BH��W?_@V2B�I+E-B9ZvV2N�Z?B�X&K�UeE*u�B�ÆnGHs�g?J-N�E-N1^9N�X&B�]$N�XY]$B
Q"MYE*ui�"�~^;K=grK=z?MYXYMYE*MOB9U;jFK=I�Z�E*u�B"^;K=J*J*MOB�J-U�_$B�EpB�D1g}B�J*MOB�I�^9B"Q"MYE*u2E*u�B"I�B�Q Å s�lR^9B�I�E*J*MO^
^9N�I�E*J-N�X&g?X[K=I�B@d��7K=z?XOB�±Fd ® U*W?V�V�K=J*MY¹;B9U��H{1�"A�Í=��{?³CAnl GHw�s�xy{cJ-B�X[K=E*MON�I�U*u?MYg0d

q�MOU-J-B�_+K=J-ZFMYI?_�E*u�B Å sp³ÎV2N1Z?B�XyK�Z?N�g?E-B9Z�j�MYI`E-B�J*V2U�N=��E*u�BHgrK=E*u�^9N�V�g?W?ELK=E*MON�I
K=I�Zv^9N�I?I�B9^�E*MON�I�B9U*ELK=z?XYMOU*u?V2B�I�E�g?J-N�z?XOB�V2U;j�ERQpN�]�K=J*M[K=I�E-U�U*urK=XYX�z}B�^9N�I�U*MOZ?B�J-B9ZY�

•
�eu�BmNt]$B�J*X[K9b��SÆe� g?J-N�z?XOB�V`j!M�d B@dYj�U-B�grK=JLK=E-BmJ-B9U-N�XYW?E*MON�I�N=��E*u�B\K=XYXON1^;K=E*MON�I
g?J-N�z?XOB�VØ�
N�JnB;K�^-u`E-B9^Lu?I�N�XON�_@MO^;K=X&I�B�ERQSN�J*T ð ^9N�J*J-B9U*g}N�I�ZFMYI?_2E-N(E*u�B|³�]$B�J*X[K9b
w�N1Z?B�X�Q"MYE*uvÏ�N�J*QeK=J-ZFMYI?_m�"Z=Ô-K�^9B�I�^�MOB9U,ñ�d

•
�eu�BnV|W?XYE*MYX[K;b$B�J��SÆS��g?J-N�z?XOB�V`j�M�d B@dYj�U*MYV�W?XYELK=I�B9N�W�U�J-B9ULN�XYW?E*MON�ImN=��E*u�BnNt]$B�J3l
K=XYX0I�B�ERQSN�J*T ð ^9N�J*J-B9U*g}N�I�Z?B�I+E�E-N(E*u�B|syB9B�JCw�N1Z?B�X�ñ�d

�eu�B��
N�J*V2B�J\MOU\K~QpB�XYXÛl�T1I�N;Q"IfI�B�ERQpN�J*T¶Z?B9U*MY_@I¶g?J-N�z?XOB�V`jHK=I�Z�ULB�]$B�JLK=XCU-N�XY]1MYI?_
E-B9^Lu?I?M	�+W�B9U�B�DFMOU*E;d��eu�B�X[K=E*E-B�J|MOU�K\I�B�Q¯g?J-N�z?XOB�V�E*urK=E�I�B9B9Z?U�E-Ncz}B�^9N�I�U*MOZ?B�J-B9Z
ð ULB9B�m s�w · ¸ n ñ�d�w�N�J-B9Nt]$B�J;j!E*u�BcK=XYXON�^;K=E*MON�I�N=�nzrK=I�ZFQ"MOZFE*u�MYI�ZFMOU-^�J-B�E-BmW?I?MYE-U�MYI
E*u�BCE*JLK=I�U*g}N�J*EeE-B9^-u?I�N�XON�_@MOB9U ð I�N�ELK=z?XYb�E*u�Bh{1qWqÌu?MOB�JLK=J-^-u�b?ñ�j¾K�Z?Z?US^9N�V�g?XOB�DFMYERbmE-N
E*u�B�g?J-N�z?XOB�V`d��eu�B���w���g?J-N�gkN@ULK=X!g?J-B9ULB�I+E-B9ZaMYI~�purK=g?E-B�J Ç Z?B�g?XON;bFU�U-N�XYW?E*MON�I�U
�
N�JSE*u�BCU-MYI?_@XOB�l�X[K9b$B�Jn^9N�I?I�B9^�E*MY]1MYERbmg?J-N�z?XOB�V`j?E*u+W�UeJ-B�_+K=J-ZFMYI?_�E*u�B�V|W?XYE*MYX[K;b$B�J;j¾K=I�Z
U-gkB9^�MÛ�r^;K=XYXYbmE*u�B�g?J-N;]1MOU*MON�I?MYI?_iMYIcE*u�B�³C�"A/K�Ue��W?E*W?J-BHQSN�J*Tkd
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�purK=XYXOB�I?_@MYI?_aZ?B�V�K=I�Z?U�E-NcE*u�B Å sÌE*JLK=I�U*g}N�J*E�ULB�J*]�MO^9B9U|MYI~^9N�I+]$B�J*_$B�I�E(A�GHACU�MYIFl
^�XYW�Z?B~U-B�J*]�MO^9B�ZFMÛÚ�B�J-B�I+E*M[K=E*MON�IÎ�
N�J`ZFMÛÚ}B�J-B�I�E�K=g?g?XYMO^;K=E*MON�I�U;j : B�DFMYz?MYXYMYERb¶E-N�B;K�U-MYXYb
K�Z�K=g?EcE-N�I�B�Q�ULB�J*]�MO^9B9U;jHK=I�Z¶E-N1N�XOU\E-N�^9N�I+E*J-N�XhE*u�Baz}B�urK9]1MON�JvN=��E*u�BaI�B�EoQpN�J*T
K=I�Z\V�K=T$B�K=I`B���^�MOB�I+E�W�ULB�N=�yI�B�ERQSN�J*TcJ-B9U-N�W?J-^9B9U;d���]$N�XY]$B9Z`�0JLK���^h��I?_@MYI�B9B�J*MYI?_
V2B9^LurK=I?MOU*V2UHK=J-B�I�B9B9Z?B9Z`E-N�^9N�V�g?XOB�V2B�I�E�E*u�Bh^�W?J*J-B�I�E Å s�E*JLK=I�U*g}N�J*E"��W?I�^�E*MON�IrK=XÛl
MYE*MOB9U�MYI�N�J-Z?B�JCE-NiK�^Lu?MOB�]$B|E*u�N@ULB|N�zFÔ*B9^�E*MY]$B9U;dn�!I?urK=I�^�MYI?_\E*u�Bhg}B�J3�
N�J*V�K=I�^9B�N=��K=I
N�g}B�JLK=E*MON�IrK=XSI�B�ERQpN�J*T}j!K=E|z}N�E*uPE*u�B2E*JLK���^mK=I�ZPE*u�B�J-B9U-N�W?J-^9B2XOB�]$B�XOU;j�K=J-B2V�K�Ô*N�J
N�zFÔ*B9^�E*MY]$B9U2N=���"��j�Q"u?MO^-u�MOU�Z?B���I�B9Z�MYIzm �Cw��
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	@�¾)�D?���;µ9���IC�	@�¾�L���kD0>��@C��PO;	^>��������\µ`�kD?���*	�>��
���¾	�� Ñ = �k�c>¸·����k¹<H9������Â d��eu�B9U-B\_$N$K=XOUK=J-BmK�^9^9N�V�g?XYMOU*u�B9Z�z+b�V2B;K=I�U�N=��K�ZF]�K=I�^9B9Z~J-N�W?E*MYI?_�U*E*JLK=E-B�_@MOB9U�E*urK=E(B�IrK=z?XOB2E*u�B
W?E*MYXYMY¹tK=E*MON�I�N=�7I�B�EoQpN�J*TcJ-B9U-N�W?J-^9B9U�B���^�MOB�I+E*XYb`K=I�ZcJ-B�XYM[K=z?XYb$d

Å I�E-B�J*I�B�E|J-N�W?E*MYI?_�g?J-N�E-N�^9N�XOU�K=J-B2_$B�I�B�JLK=XYXYb�I�N�E|QSB�XYXpU*W?MYE-B9ZP��N�J|E*JLK���^�B�I?_@MÛl
I�B9B�J*MYI?_�N=�hK�I�B�EoQpN�J*T}j�U*u�N�J*E-B9U-E2grK=E*u�J-N�W?E-B`U-B�XOB9^�E*MON�I�E-B�I�Z?U�E-N�g?J-Nt]$N�T$Bv^9N�IFl
_$B9U-E*MON�IPN�I ÆoU-u�N�J*E-B9U*E\Ç�I�B�EoQpN�J*TagrK=E*u�UhK=I�ZaW?I�Z?B�J�W?E*MYXYMY¹;B�N�E*u�B�J�U*W?MYELK=z?XOB(grK=E*u�U;j
XOB;K�ZFMYI?_�E-N�K���K=J7XOB9ULU�E*urK=I2N�g?E*MYV�K=X?J-B9U-N�W?J-^9BeW?E*MYXYMY¹tK=E*MON�I0d�{1B�]$B�JLK=X?E-B9^-u?I?M	��W�B9U!XYMYT$B
���+WrK=X?�SN@U*Eyw�W?XYE*M�s�K=E*u ð �S�Sw�spñ&K=I�ZrÍ=N�JyQSB�MY_@u+E�U-B�E*E*MYI?_$U ð MYI|E*u�BS³�{1s�ÏcJ-N�W?E*MYI?_
g?J-N�E-N1^9N�X�ñpurK9]$BHz}B9B�IcZ?B�]�MOULB9Z�E-N(N;]$B�J-^9N�V2BhE*u�B9U-BCMOU-U*W�B9USW�U*MYI?_(E*JLK�ZFMYE*MON�IrK=X Å GHs�U
ð K2^9N�V�g?J-B�u�B�I�U*MY]$B�g?J-N�gkN@ULK=X&MYIvE*u?MOUnJ-B�_+K=J-Z�MOUng?J-B9ULB�I+E-B9Z`MYIfm�{?G�q ·@Ç�n ñ�dS�CU�U-W�^-u0j
I�B�EoQpN�J*T�B�I?_@MYI�B9B�J-UiurK9]$BcJ-B�XYMOB9Z�N�I�XON;QSB�J�X[K;b$B�J�E*JLK=I�U*g}N�J*E;j�grK=J*E*MO^�W?X[K=J*XYb��!�"w
I�B�EoQpN�J*TFU;jpQ"u?MO^-u�z?W?MYXOZ?U(]1MYJ*E*WrK=X"E-N�gkN�XON�_@MOB9U2E*urK=E�K=g?gkB;K=J�K�U(g?u�b1U*MO^;K=X"XYMYI?TFU(E-N
E*u�B Å s~X[K;b$B�J;d!�!�"w I�B�ERQSN�J*T1USMYImgrK=J*E*MO^�W?X[K=JSg?J-Nt]�MOZ?B��
N�JSK|J*MO^-u\U-B�EpN=�&^9N�I�U*E*JLK=MYI�E
zrK�ULB9Z\J-N�W?E*MYI?_�j?^;K=XYX&K�ZFV�MOU-U*MON�I`^9N�I+E*J-N�X�jrE*JLK���^�U*urK=g?MYI?_�K=I�Z\g}N�XYMO^�MYI?_�J-B9U-N�W?J-^9B9U;d

�eu�Beg?J-N�z?XOB�V¯N=�kU*W�^Lu2N;]$B�J*X[K9b2K=g?g?J-N$K�^Lu2MOU�E*urK=E!ERQSN�ZFMÛÚ}B�J-B�I�E�I�B�ERQSN�J*T1U!urK;]$B
E-NCz}Bez?W?MYXYE�K=I�Z�V�K=IrK=_$B9Z�j$Q"u?MO^-u�MYI�^�J-B;K�U-B9U�^9N�V�g?XOB�DFMYERb�MYI�I�B�ERQpN�J*T2K=J-^Lu?MYE-B9^�E*W?J-B
K=I�Z�Z?B9U*MY_@I0d���B�XYM[K=z?MYXYMYERb2K=I�Z2UL^;K=X[K=z?MYXYMYERb�g?J-N�z?XOB�V2UpK=J*MOULBnZFW�B"E-NHE*u�B�K=V2N�W?I�ESK=I�Z
ZFMY]$B�J-U-MYERb�N=��I�B�ERQSN�J*TÈB�XOB�V2B�I+E-UmE*urK=E�V�W�U*E�z}BcV�K=IrK=_$B9Z�d¶�eu�B`]1MYJ*E*WrK=X�E-N�g}N�XÛl
N�_@b�MOUHW�U*WrK=XYXYb�KmI�B;K=JH��W?XYXÛl�V2B9U-u~N=� Å s�J-N�W?E-B�J-U;j&XOB;K�ZFMYI?_cE-NÍ�+WrK�ZFJLK=E*MO^2N�J-Z?B�J�N=�

µ$°
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K�Z=Ô-K�^9B�I�^�MOB9U ð
O(n2)

ñC�
N�J|E*u�B�J-N�W?E*MYI?_�g?J-N�E-N1^9N�XOU;j7Q"u?MO^-u�I�N�E�N�I?XYbP^;K=W�ULB9U�Nt]$B�J3l
u�B;K�ZiN=��J-N�W?E*MYI?_�V2B9U-U,K=_@MYI?_�K=I�Z2g?J-N1^9B9U-U*MYI?_��Ss�Ë�j+z?W?ESK=XOU-NhV�K9b�XOB;K�Z2E-N|U-B�J*MON�W�U
UL^;K=X[K=z?MYXYMYERb\g?J-N�z?XOB�V2U�Q"u�B�I�K�XYMYI?Ti_$N1B9UnZ?N;Q"I�MYIcE*u�B�XON;QSB�J�XOB�]$B�X0I�B�EoQpN�J*T}d

�eu�B�B�]$N�XYW?E*MON�I`E-N;QeK=J-Z?U Å s�N;]$B�J�³�g?E*MO^;K=X0I�B�EoQpN�J*TFUnQ"MYE*ucMYI�E-B�_@JLK=E-B9ZcJ-N�W?E*MYI?_
g}B�J*V�MYE-UhE-N�B�I+]1MOU*MON�I�K`U*MYI?_@XOB�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_���JLK=V2B�QpN�J*TPzrK�U-B9ZPMYI�w�s�xy{kd
Å IcE*u?MOUn^LurK=g?E-B�J�_$B�I�B�JLK=X&E*JLK���^|B�I?_@MYI�B9B�J*MYI?_�E-B9^-u?I?M	��W�B9UnQ"MYXYX&zkBHJ-B�]1MOB�QpB9Z�d

�ß'sr t�|}3VU  W5è6��(/56�vSv�|}/569�X7ß�96� î-L/5+(6�8 376�±%w©�=Y»vS î-L/217vS8
�¡g?JLK�^�E*MO^;K=Xy��W?I�^�E*MON�I�N=�!E*u�B�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_mMOUnE*u�B|V�K=g?g?MYI?_iN=�!E*JLK���^|N�I�E-N
E*u�B�I�B�EoQpN�J*T�MYIF��JLK�U*E*J*W�^�E*W?J-B(E-NcK�^Lu?MOB�]$B2U*g}B9^�MÛ�r^|g}B�J3��N�J*V�K=I�^9B�N�zFÔ*B9^�E*MY]$B9U;dhACB�E3l
QSN�J*T�gkB�J3�
N�J*V�K=I�^9BCN�zFÔ3B9^�E*MY]$B9UeU*W�^LumK�USçCN+{kj1B���^�MOB�I�^�b$jFU*W?J*]1MY]�K=z?MYXYMYEob�K=J-B�N=��V�K�l
Ô*N�J�^9N�I�^9B�J*I���N�JH{1B�J*]�MO^9B�s!J-N;]1MOZ?B�J-U ð Q"u?MO^Lu�N=��^9N�W?J-U-B�K=J-BhMYI�E-B�J-B9U*E-B9ZvMYIvE*u�B|B9^9N=l
I�N�V�MO^;K=X?MYV�grK�^�E�N=�kgkB�J3�
N�J*V�K=I�^9B"N�g?E*MYV�MY¹tK=E*MON�I¾ñ�d!�eu�BeI�B�ERQSN�J*T�N�g}B�JLK=E-N�J�K=MYV2U�K=E
g?J-Nt]�MOZFMYI?_(çCN+{�_@WrK=JLK=I+E-B9B9U�E-NHMYE-U�^�W�U*E-N�V2B�J-U!Q"u?MYXOB"V�K=T1MYI?_|K=I2B���^�MOB�I+EpJ-B9U-N�W?J-^9B
W�U,K=_$B@d!�eu�B9U-BhN�zFÔ*B9^�E*MY]$B9U�K�UnU-B9B�I\z+b\E*u�B�N�g}B�JLK=E-N�Jn^;K=I`E*u�B�Icz}B�U*W?V�V�K=J*MY¹;B9ZvK�U
�
N�XYXON;QnU��

•
�0JLK���^�³�J*MOB�I�E-B9Z
��B�X[K=E-B9ZÈE-NPE*u�Bv^9N�I�E*J-N�XCN=��E*u�BaçCN+{�g?J-N;]1MOZ?B9Z�E-N�E*u�Bv^�W�U*E-N�V2B�JmE*JLK���^@d
�eu�BcW�U-B�J�g}B�J-^9B�MY]$B9U2J-B�X[K=E*MY]$B ð B@d _�d�U-B�J*]1MO^9BcZFMÛÚ}B�J-B�I�E*M[K=E*MON�I0j"J-B�X[K=E*MY]$Bcg?J*MÛl
N�J*MYE*MOB9U�K=I�Z�ZFJ-N�gÌg?J-N�zrK=z?MYXYMYE*MOB9UaK=EcgrK�^-T$B�E�N�J : N;Q�XOB�]$B�X�ñ`K=I�ZfK=z�U-N�XYW?E-B
N�zFÔ3B9^�E*MY]$B9U ð B@d _�d"_@WrK=JLK=I�E-B9B9Z�E*u?J-N�W?_@u?g?W?E;jkB�I�Z1l�E-N=lRB�I�ZaZ?B�X[K;b?ñ�dn�eu�B9ULB|N�zFl
Ô3B9^�E*MY]$B9UeK=J-BnV2B;K�U-W?J-B9Z2W�U*MYI?_�E*JLK���^ngrK=JLK=V2B�E-B�J-USE*urK=E�MYI�^�XYW�Z?B�grK�^-T$B�ESXON@U-U;j
B�I�Z1l�E-N=lRB�I�Z(grK�^-T$B�E�Z?B�X[K;b$j$Z?B�X[K9b�]�K=J*M[K=E*MON�I�K=I�Z�E*u?J-N�W?_@u?g?W?EpK=V2N�I?_�N�E*u�B�J-U;d
�eu�B�N�gkB�JLK=E-N�J"MOUSV�K=MYI?XYb\^9N�I�^9B�J*I�B9Z\Q"MYE*ucE*u�BC��W?XÛ��XYXYV2B�I�EnN=�!{1B�J*]1MO^9B�x0B�]$B�X
��_@J-B9B�V2B�I�E-U ð {1x0�CU,ñ�j@Q"MYE*u�K�_@XON�zrK=X�g}B�J-U*g}B9^�E*MY]$BeN=�¾I�B�ERQSN�J*T(gkB�J3�
N�J*V�K=I�^9B@d

•
��B9U-N�W?J-^9B�³�J*MOB�I�E-B9Z
��B�X[K=E-B9Z�E-N`E*u�B�B���^�MOB�I+E�W�ULK=_$B2N=�"I�B�ERQSN�J*T�J-B9U-N�W?J-^9B9U;dm�eu�B9U-B2N�zFÔ*B9^�E*MY]$B9U
K=J-B2N�I?XYba]�MOU-MYz?XOB(E-NcE*u�B2N�g}B�JLK=E-N�J;jyK=I�ZPZ?B�E-B�J*V�MYI�B9Z�V�K=MYI?XYbaz+b�E*u�B�z?W�U*MÛl
I�B9U-USV2N�Z?B�X0K�Z?N�g?E-B9Z�d��!��^�MOB�I+E"V�K=IrK=_$B�V2B�I+E�N=�&I�B�ERQSN�J*TiJ-B9U-N�W?J-^9B9USMOUSE*u�B
]$B�u?MO^�XOBn�
N�J�E*u�BCK=E*ELK=MYI?V2B�I+E"N=��J-B9U-N�W?J-^9B�N�J*MOB�I�E-B9Z�g}B�J3�
N�J*V�K=I�^9B�N�zFÔ*B9^�E*MY]$B9U;d
Å I�grK=J*E*MO^�W?X[K=J;j�MYE�MOU�_$B�I�B�JLK=XYXYb2Z?B9U*MYJLK=z?XOBnE-N�B�I�U*W?J-B"E*urK=E�U*W?z�ULB�E-U�N=�kI�B�EoQpN�J*T
J-B9U-N�W?J-^9B9UHZ?N�I�N�ECz}B9^9N�V2B�Nt]$B�JCW?E*MYXYMY¹;B9ZaK=I�Z�^9N�I?_$B9U*E-B9Z�Q"u?MYXOB�N�E*u�B�JHU*W?zFl
U-B�E-UnK=XON�I?_iK=XYE-B�J*IrK=E-BH�
B;K�U*MYz?XOBHgrK=E*u�U"J-B�V�K=MYIvW?I�Z?B�J*W?E*MYXYMY¹;B9Z�d�ACB�]$B�J*E*u�B�XOB9U-U;j
MOU�g}N@U-U*MYz?XOB"E-N|V2B9B�E�E*JLK���^�N�J*MOB�I+E-B9Z\N�zFÔ3B9^�E*MY]$B9Utj+B�]$B�I�Q"MYE*umg}N�N�J�B���^�MOB�I�^�b
N�I|J-B9U-N�W?J-^9BpW?E*MYXYMY¹tK=E*MON�Ifj$E*u?MOUyMOU0E*u�BpW�U*WrK=X�gkN�XYMO^�b�MYI�X[K=J*_$B�zrK�^LT�z}N�I�B9U&Q"u?MO^Lu
E-B�I�ZÈE-N~V�MYI?MYV�MY¹;BvE*JLK���^�B�I?_@MYI�B9B�J*MYI?_�B�Ú}N�J*E-Uiz+b�Nt]$B�J3l�g?J-N;]1MOU*MON�I?MYI?_�E*u�B
I�B�ERQSN�J*Tkd

��E*JLK���^(B�I?_@MYI�B9B�J*MYI?_cU*bFU*E-B�V MOUC^;K=XYXOB9Z �3	^>������k	�� MÛ��MYE�MOUHZ?B9U*MY_@I�B9Z�E-NmK=E*ELK=MYI�E*u�B
E*JLK���^�N�J*MOB�I+E-B9Z�N�zFÔ3B9^�E*MY]$B9U;jrQ"u?MYXOBhN�g?E*MYV�MY¹9MYI?_mE*u�B�J-B9U-N�W?J-^9BhN�J*MOB�I�E-B9Z�N�zFÔ*B9^�E*MY]$B9U
m ��QnZ É@É�n d



�^N �^QSR^Z2[RQ9�H,fb�i _ÀbEUkU\Zs_Àb^iWéîZ2a^�2U5��� µ É

�eu�B�ELK�U*TaN=�SE*u�B�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_�U*bFU*E-B�V MOU�E-NcZFJ*MY]$B�E*u�B(I�B�ERQpN�J*Ta��J-N�V
U-W?zFlRN�g?E*MYV�K=X|U*ELK=E-B9UcE-NtQSK=J-Z?U�N�g?E*MYV�K=X|U*ELK=E-B9U ð MYIÌE-B�J*V2UvN=��z}N�E*u�E*JLK���^PB�I?_@MÛl
I�B9B�J*MYI?_�N�zFÔ*B9^�E*MY]$B9U,ñ�J-B : B9^�E*MYI?_�E*u�B�z?W�U*MYI�B9U-U\V2N1Z?B�XhK=I�Z�{1x&��U;d Å I�g?JLK�^�E*MO^9B@j
U-W?zFlRN�g?E*MYV�K=X�I�B�ERQpN�J*T�U*ELK=E-B9UcK=J-B�J-B�X[K=E-B9Z¶E-N�^9N�I?_$B9U*E*MON�IÌU*MYE*WrK=E*MON�I�Ucg?J-N1ZFW�^9B9Z
Q"u�B�E*u�B�J�z�b~MYI�U*WF��^�MOB�I�E�I�B�ERQSN�J*T�J-B9U-N�W?J-^9B9U���N�J�K�_@MY]$B�I�Z?B�V�K=I�Z�K=E2K�grK=J*E*MO^�l
W?X[K=J�MYI�U-ELK=I+E;j&N�JHz�b�MYI�B���^�MOB�I�EhV�K=g?g?MYI?_vN=�pE*u�B(E*JLK=I�U-gkN�J*E-B9ZaE*JLK���^2Nt]$B�J�E*u�N@U-B
J-B9ULN�W?J-^9B9U;d"�eu�B|�"��U*bFU*E-B�V ^;K=I�Z?B;K=X7Q"MYE*u�^9N�I?_$B9U-E*MON�I�U*MYE*WrK=E*MON�I�U�g?J-N1ZFW�^9B9Z`z+b
MYI�U-WF��^�MOB�I+EnI�B�EoQpN�J*T\J-B9U-N�W?J-^9B9U"z�biMYI�^�J-B;K�U*MYI?_�E*u�BHK;]�K=MYX[K=z?XOB|^;K=grK�^�MYERb ð g?X[K=I?I?MYI?_
K=I�Z�ZFMYV2B�I�U*MON�I?MYI?_�ñ�Q"u�B�I�E*u�BvE*JLK���^vMYI�Ô*B9^�E-B9Z�E-NPE*u�B�I�B�ERQpN�J*T�^9N�IF��N�J*V2UiE*u�B
E*JLK���^�^9N�I+E*JLK�^�E-UtjkN�J�z+bcg}N�XYMO^�MYI?_�E*u�B�E*JLK���^�K=E�E*u�B|MYI?_@J-B9U-U�MÛ�!E*urK=EC^9N�I�ZFMYE*MON�I�MOU
I�N�E�V2B�E;d

�0JLK���^�gkN�XYMO^�MYI?_mB�IF��N�J-^9B9U�E*u�BhMYI?_@J-B9U-U�E*JLK���^hE-Ni^9N�IF��N�J*VÜE-N2E*u�B|E*JLK���^|^9N�IFl
E*JLK�^�E;j0K=I�Z�MOUhK=g?g?XYMOB9ZaN�IPKm^�W�U*E-N�V2B�J�z+b�^�W�U*E-N�V2B�JHzrK�U*MOU�N�I�E*u�B(MYI?_@J-B9ULU�MYI�E-B�J3l
��K�^9B ð B@d _�d�E*JLK���^�U*urK=g?MYI?_�j : NtQ¯^9N�I+E*J-N�X�j�grK�^LT$B�E�V�K=J*T�MYI?_�j&B�E-^@d�ñ�d|qCMÛÚ}B�J-B�I�Eh�"�
V2B9^LurK=I?MOU*V2U�U-urK=XYX"zkBcK=g?g?XYMOB9ZÈK�^9^9N�J-ZFMYI?_PE-NaE*u�B\g?J-N�z?XOB�V K=I�Z�E*u�B\E*MYV2B9U-^;K=XOB@d
ÏrN�J�MYI�U*ELK=I�^9B@jyK\^9N�I?_$B9U*E*MON�IPU-ELK=E-B(g?J-N�ZFW�^9B9Z�z�baKmU*bFU*E-B�V�K=E*MO^(MYI�^�J-B;K�U-B2MYI�E*JLK���l
�r^�Z?B�V�K=I�Z?UH^;K=I?I�N�EHzkB�K�Z?ZFJ-B9U-U-B9Z�W�U*MYI?_iE*JLK���^�g}N�XYMO^�MYI?_�jkJ-B��+W?MYJ*MYI?_cK2I�B�EoQpN�J*T
J-B�lRZFMYV2B�I�U-MON�I?MYI?_ ð N�JSB�]$B�IcK|^;K=grK�^�MYEob�J-B;K=XYXON1^;K=E*MON�I\g?J-N�^9B9U-U�ñ�K=g?g?XYMOB9ZmMYI\K|XON�I?_$B�J
E-B�J*V`d�³�I�E*u�BPN�E*u�B�J`urK=I�Z�jhK�^9N�I?_$B9U*E*MON�I¡U*ELK=E-Bag?J-N�ZFW�^9B9ZÌz+bÌK�E-B�V�gkN�JLK=J*b
MYI�^�J-B;K�ULB�MYI�E*u�B�E*JLK���^PZ?B�V�K=I�Z?U`��N�JvK�grK=J*E*MO^�W?X[K=J�_@J-N�W?gfN=�(^�W�U-E-N�V2B�J-U ð B@d _�d
I�N�IFlR^9N�IF�
N�J*V�MYI?_PE*JLK���^tñ�U*urK=XYXez}B\K�Z?ZFJ-B9ULU-B9Z�z+b~V2B;K=I�U�N=�HU*u�N�J*E3l�E-B�J*VøJ-B�X[K=E-B9Z
�"�ÙV2B9^-urK=I?MOU-V2U ð B@d _�d�E*JLK���^vU-urK=g?MYI?_�ñ2K=g?g?XYMOB9Z�E-N�E*u�B`grK=J*E*MO^�W?X[K=JmMYI+E-B�J3��K�^9B9U
K�ULU-N�^�M[K=E-B9ZPQ"MYE*u~E*u�N@U-B2^�W�U-E-N�V2B�J-U;d\³�I?XYMYI�B�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_�E-N�N�XOU|zrK�U-B9ZPN�I
K�ZF]@K=I�^9B9Z�J-N�W?E*MYI?_�grK=JLK�ZFMY_@V2U ð M�d B@dYj+�SN�I�U-E*JLK=MYI+E3lRÆ"K�U-B9Z���N�W?E*MYI?_�ñy^;K=I�K�Z�K=g?EyE*JLK���l
�r^2V�K=g?g?MYI?_$U|N�I+E-N`I�B�ERQpN�J*T~J-B9U-N�W?J-^9B9U�E-N\��K�^9B(]�K=J*b1MYI?_`E*JLK���^2^9N�I�ZFMYE*MON�I�Utdm³�I
KcXON�I?_$B�JhE*MYV2B9U-^;K=XOB@jyE*u�B�zrK�U-B�X[K;b$N�W?E|J-B�g?J-B9U-B�I�E*MYI?_vE*u�B�K�^�E*WrK=XpE*JLK���^�V�K=g?g?MYI?_
E-N�E*u�BiI�B�ERQSN�J*T�J-B9ULN�W?J-^9B9U�^;K=I�z}BmJ-B9^;K=XO^�W?X[K=E-B9Z�j�J-B9U*W?XYE*MYI?_�MYI�K�V2N�J-BmB���^�MOB�I�E
J-B9ULN�W?J-^9B�W�ULK=_$B@d

�ß'�� t�|}3VU  W5è6��(/56�vSv�|}/569� ë�|0+¡ �vS8�8
�SN�I�^9B�g?E*WrK=XYXYb$j1E*u�BC^9N�I+E*J-N�X}N=��E*u�BnI�B�ERQSN�J*T�ZFb1IrK=V�MO^9US^;K=IizkBnE*u�N�W?_@u+E"K�USKC�
B9B9Z1l
zrK�^LT�^9N�I�E*J-N�XnU*bFU*E-B�V`j�MYI�^�XYW�ZFMYI?_~K�Z?B�V�K=I�Z�U*bFU*E-B�V ð M�d B@d~E*u�B\E*JLK���^\V�K=E*J*MÛDrñ�j
K`^9N�I�U*E*JLK=MYI+E-U�U*bFU*E-B�V ð M�d B@diE*u�B2MYI+E-B�J-^9N�I?I�B9^�E-B9Z�I�B�EoQpN�J*TPB�XOB�V2B�I+E-U�ñ�j�K=I�Z~K\J-B�l
U-gkN�I�U-B"U-b1U*E-B�V ð M�d B@d�E*u�BnI�B�ERQpN�J*T�g?J-N�E-N1^9N�XOUpK=I�Zi^9N�I+E*J-N�X¾V2B9^-urK=I?MOU*V2U,ñ7m ��QnZ É@É n d
�"�¶Z?B���I�B9UHE*u�B�grK=JLK=V2B�E-B�J-UhK=I�Zvg}N�MYI+E-UHN=��N�g}B�JLK=E*MON�I���N�JCE*u�B|I�B�EoQpN�J*T}j0K�UCQpB�XYX
K�UeE*u�BHV2B9^LurK=I?MOU*V2U�E*urK=En^9N�I+E*J-N�X0E*u�B�Z?B�]1M[K=E*MON�I�UnE*urK=EnN1^9^�W?J"Q"u�B�IcE*u�B�Z?B�V�K=I�Z
U-b1U*E-B�V K=I�ZrÍ=N�J�E*u�Bh^9N�I�U*E*JLK=MYI+ECU*bFU*E-B�V ]�K=J*b$d

�eu�B��"�¡g?J-N�^9B9ULUhV2N1Z?B�X�j7Z?B�g?MO^�E-B9Z�MYI�Ï7MY_@W?J-BmµFd ® jyMYI�^�XYW�Z?B9U�U-B�]$B�JLK=XeU*ELK=_$B9U;d
�eu�Bh��J-U*E�U*ELK=_$BhMOUnE*u�BH�
N�J*V|W?X[K=E*MON�IaN=��K��SN�I+E*J-N�X�syN�XYMO^�b$jkN�J;j�MYI�N�E*u�B�J�QpN�J-Z?Utj�E-N
^�XOB;K=J*XYb�U*ELK=E-BpE*u�Bpz?W�U-MYI�B9U-U7V2N�Z?B�X?K=I�Z(N�gkB�JLK=E*MON�IrK=X?N�zFÔ*B9^�E*MY]$B9U;d�A�B�DFE;j@Kn�
B9B9ZFzrK�^-T
V2B9^LurK=I?MOU*V�MOU�I�B9B9Z?B9ZY��E*u�BnI�B�EoQpN�J*T2J-B�XOB�]@K=I+ESgrK=JLK=V2B�E-B�J-UeU*urK=XYXrz}BnN�z�U-B�J*]$B9ZiW�U3l
MYI?_CKeU*W?MYELK=z?XOB�U-B�E&N=�FV2N�I?MYE-N�J*MYI?_n��W?I�^�E*MON�I�U;j�MYIhN�J-Z?B�J&E-N"^LurK=JLK�^�E-B�J*MY¹;BSK=I�Z|K=IrK=XYb1¹;B



�^N �^QSR^Z2[RQ9�H,fb�i _ÀbEUkU\Zs_Àb^iWéîZ2a^�2U5��� ¸ ·

Ï7MY_@W?J-B|µFd ® ���&JLK���^|�!I?_@MYI�B9B�J*MYI?_ms!J-N1^9B9U-Unw�N�Z?B�X

E*u�BHI�B�EoQpN�J*TcU*ELK=E-B@d!�eu?MOU"Q"MYXYX�V�K=T$BHg}N@U-U*MYz?XOBCE-N�MOZ?B�I+E*MÛ��b\E*u�BH^;K=W�U-B9UnN=�yI�B�EoQpN�J*T
g}B�J3�
N�J*V�K=I�^9B�Z?B�_@JLK�Z�K=E*MON�I0j�Q"u?MO^-u�MOU\KPzrK�U-MO^vMYI?g?W?EmE-N~I�B�EoQpN�J*T�gkB�J3�
N�J*V�K=I�^9B
N�g?E*MYV�MY¹tK=E*MON�I0j�N�g}B�JLK=E*MON�I�UH^9N�I+E*J-N�X�j�Z?B9U*MY_@I�K=I�Z`g?X[K=I?I?MYI?_�dH�eu�B�N�g?E*MYV�MY¹tK=E*MON�IPN=�
I�B�EoQpN�J*T�gkB�J3�
N�J*V�K=I�^9B�V�K9b�z}BaK�^9^9N�V�g?XYMOU*u�B9Z�z+bÈXON�I?_�E-B�J*VÝK�^�E*MON�I�U\U*W�^-uÌK�U
K=W?_@V2B�I�E*MYI?_`I�B�ERQSN�J*T�^;K=grK�^�MYEob$j&K=I�ZrÍ=N�JhU*u�N�J*EHE-B�J*V ^9N�IF��_@W?JLK=E*MON�I�K�^�E*MON�I�U ð M�d B@d
V2N1ZFMÛ��biE*JLK���^h^9N�I�E*J-N�X&grK=JLK=V2B�E-B�J-U,ñ�d

�eu?MOUeMOUnK=ImMYE-B�JLK=E*MY]$B|^9N�I+E*J-N�X0g?J-N1^9B9U-U;j?K=I�ZmMYE"MOUeZ?B9U*MYJLK=z?XOBHE-N2K=W?E-N�V�K=E-BHV2N@U*E
N=�pE*u�B|MYI�]$N�XY]$B9ZaELK�U*T1U�MYIPK=I�N�g}B�JLK=E*MON�IrK=X!B�I+]1MYJ-N�I?V2B�I+E;d�A�B�DFECULB9^�E*MON�IaK=IrK=XYb1¹;B9U
E*u�B|U*grK=I`N=�7E*JLK���^|B�I?_@MYI�B9B�J*MYI?_mK�^�E*MON�I�U�Nt]$B�J�ZFMÛÚ�B�J-B�I+EnE*MYV2B9UL^;K=XOB9U;d
õSô;õ�ô�ö Z{ý�����û^ý��\[7ý�ýF]�I:����ÿ�÷^B��Éù�I_G6����ù`I
�eu�B"^9N�I�E*J-N�X?��W?I�^�E*MON�I�N=�¾E*JLK���^nB�I?_@MYI�B9B�J*MYI?_|J-B9U*gkN�I�Z?UpK=E!V|W?XYE*MYg?XOB"XOB�]$B�XOUpN=�¾E-B�V(l
g}N�JLK=XFJ-B9U-N�XYW?E*MON�I�E-NHI�B�ERQSN�J*T�B�]$B�I+E-U;d��SB�J*ELK=MYI�K�U*g}B9^�E-U!N=�k^;K=grK�^�MYEob�V�K=IrK=_$B�V2B�I�E;j
U-W�^-u�K�Uh^;K=grK�^�MYEob�g?X[K=I?I?MYI?_�j&J-B9U-gkN�I�ZPK=Eh]$B�J*ba^9N$K=J-U-B�E-B�V�g}N�JLK=X�XOB�]$B�XOU;j&JLK=I?_@MYI?_
��J-N�VöZ�K;b1U�E-NcQpB9B�TFU�N�J|V2N�I+E*u�Utdm�eu�B�MYI+E*J-N1ZFW�^�E*MON�I�N=�"N�g?E*MO^;K=XpE*JLK=I�U*g}N�J*E|I�B�E3l
QSN�J*T1UeQ"MYE*u`U-Q"MYE-^-u?MYI?_2^;K=grK=z?MYXYMYE*MOB9U�^9N�W?XOZ\U*MY_@I?MÛ�r^;K=I�E*XYb\J-B9ZFW�^9BHE*u�B�XYMÛ�
B�lR^�bF^�XOBC��N�J
^;K=grK�^�MYEob~g?X[K=I?I?MYI?_�z+b~B�DFg}B9ZFMYE*MYI?_�g?J-Nt]�MOU*MON�I?MYI?_�N=��N�g?E*MO^;K=XezrK=I�ZFQ"MOZFE*u0d���N�W?E3l
MYI?_�^9N�I�E*J-N�X�K=I�Z~grK�^LT$B�E�XOB�]$B�XSg?J-N1^9B9U-U*MYI?_���W?I�^�E*MON�I�U�N�gkB�JLK=E-BcK=E���I�B�J(XOB�]$B�XOU�N=�
E-B�V�g}N�JLK=X0J-B9U-N�XYW?E*MON�I0d

.0�������>R���IC ( F g?J-N�^9B9U-ULB9U�K=J-B`N=��E-B�I�J-B���B�J*J-B9Z�K�U�I�B�ERQSN�J*T�g?X[K=I?MYI?_�jeV2B;K=IFl
MYI?_(E*u�BCZFMYV2B�I�U*MON�I?MYI?_�K=I�Zmz?W?MYXOZFMYI?_(E*u�B�g?u�b1U-MO^;K=XkI�B�EoQpN�J*Ti��N�JSXON�I?_�l�E-B�J*VØE*JLK���^
_@J-NtQ"E*u0dm�SN�J*J-B9^�E*MY]$B�K�^�E*MON�I�U�K=EhE*u?MOU�XOB�]$B�X�^9N�V�g?J*MOULB9U�X[K9b$N�W?E�N�g?E*MYV�MY¹tK=E*MON�I�K=I�Z
J-B9^9N�IF��_@W?JLK=E*MON�I�N=�FE*u�B�E*JLK=I�U*g}N�J*E&I�B�EoQpN�J*T}j=Q"u?MO^-u�V�K9b�z}B�ZFb�IrK=V�MO^;K=XYXYb|K�^Lu?MOB�]$B9Z
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Demands

+

Traffic
Variations

Netowrk
Observation
Points

Long Term Control Loop

Medium Term Control Loop

Short Term Control Loop

+

ÏyMY_@W?J-B�µFd²±p���0JLK���^��!I?_@MYI�B9B�J*MYI?_�XON1N�g�U�K=I�Z\E*MYV2B9U-^;K=XOB9U

MYI�N�g?E*MO^;K=X�E*JLK=I�U*g}N�J*EHI�B�ERQpN�J*TFU�Q"MYE*uPU*Q"MYE-^Lu?MYI?_`^;K=grK=z?MYXYMYE*MOB9U;j&K�UCV2B�I+E*MON�I�B9ZPzkB�l
�
N�J-B@d

a�*)���%C��s>R���kC ( F g?J-N1^9B9U-U-B9U7gkB�J3�
N�J*V�E*u�BeV�K=g?g?MYI?_|N=�rE*JLK���^"Z?B�V�K=I�Z?U�N�I�E-N
I�B�EoQpN�J*TPJ-B9ULN�W?J-^9B9U;d Å I�K=I�w�s�xy{�I�B�ERQpN�J*T�E*u?MOUhV2B;K=I�U�E*u�B�^9N�V�g?W?ELK=E*MON�I�K=I�Z
ULB�E*W?g�N=�¾x7{1s�U7E-NCU,K=E*MOU3��b|K�_@MY]$B�I�E*JLK���^pV�K=E*J*MÛD�d��SN�J*J-B9^�E*MY]$B"K�^�E*MON�I�U�K=EyE*u?MOU7XOB�]$B�X
V�K;b2MYI�^�XYW�Z?B�J-B�J-N�W?E*MYI?_(K=I�ZiXON$K�Z1lRU*urK=J*MYI?_�E-B9^-u?I?M	��W�B9U;d!è�u?MYXOBnE*u�B�X[K=E*E-B�Jpg?J-N1^9B9U-U
K=MYV2U�E-N�V�K=g�E*JLK���^\E-N�K;]�K=MYX[K=z?XOBc^;K=grK�^�MYEob ð N�I�K`J-B�X[K=E*MY]$B�XYb�U*ELK=E*MO^mE-N�gkN�XON�_@b�ñ�j
E*u�B��
N�J*V2B�J|K=MYV2UHE-N\B9U*ELK=z?XYMOU*uP^;K=grK�^�MYERb�Q"u�B�J-B(E*u�B(E*JLK���^(I�B9B9Z?UHMYE;j}V2B;K=I?MYI?_vK
J-B�X[K�D�K=E*MON�I`MYI`zrK=I�ZFQ"MOZFE*u�^9N�I�U*E*JLK=MYI+E-Utd
Î ?1���c>¸��>R���IC ( F MYI�]$N�XY]$BPK�^�E*MON�I�UcK=EiE*u�B : N;Q�K=I�Z�grK�^-T$B�EcXOB�]$B�X�j"zrK�U*MO^;K=XYXYb

^9N�IF��_@W?JLK=E*MON�I�N=�!K�^9^9B9ULU�^9N�I+E*J-N�X&gkN�XYMO^�MOB9UCK=I�Z`U*urK=g?MYI?_2MYIcJ-N�W?E-B�J-U�MYI+E-B�J3��K�^9B9U;d
A�N�E-B�E*urK=EmU-u�N�J*E-B�JmE-B�J*V g?J-N1^9B9U-U-B9UmZ?B;K=X�Q"MYE*u¶XON1^;K=XCU-^9N�g}B�K�^�E*MON�I�UtjnQ"u?MYXOB

XON�I?_$B�J"E-B�J*VØg?J-N1^9B9U-U-B9UeU-^9N�g}BCMOUez?MY_@_$B�J;jF��J-N�V x7{1s�^9N�IF��_@W?JLK=E*MON�IvE-N�_@XON�zrK=X�I�B�E3l
QSN�J*TiZ?B9U*MY_@I0d��eu�BHK��
N�J-B�V2B�I+E*MON�I�B9Z`MYI+E-B�J-Z?B�g}B�I�Z?B�I�^�MOB9U�K=V2N�I?_2�"��V2B9^-urK=I?MOU-V2U
K=I�ZaE*u�B�MYJh^9N�J*J-B9U-gkN�I�Z?B�I�EhE*MYV2B9U-^;K=XOB9U�MOUHV2N1Z?B�XOB9ZaMYIÒm ÆeB�T · ¸ n K�UHI�B9U*E-B9Z�^9N�I�E*J-N�X
XON1N�g�U;d�A�B9U-E*MYI?_�E*u�Bc^9N�I�E*J-N�XnXON1N�g�U;jpK�^�E*MON�I�U�ELK=T$B�I�MYIÈK=I�N�W?E-B�J2XON1N�g�_$B�I�B�JLK=E-B
K�I�B�EoQpN�J*T�U*ELK=E-BmE*urK=E(MOU(g?J-B9U-B�I+E-B9Z�E-N�MYI?I�B�J�XON1N�g�U2K�U�E*u�BcN�z�ULB�J*]$B9Z�U-ELK=E-B@j�U-N
MYI�E-B�J-Z?B�gkB�I�Z?B�I�^�MOB9UmK=J-B\U-N�XY]$B9Z�MYI�E*u�BmV2N1Z?B�X�dPÏ7MY_@W?J-BcµFd²±�U-u�N;QnU(E*u�B\ZFMÛÚ}B�J-B�I�E
^9N�I�E*J-N�X&XON1N�g�U�K=I�Z`U-N�V2B�N=��E*u�B|K�^�E*MON�I�U�MOZ?B�I+E*MÛ�rB9Z`Q"MYE*u�B;K�^-uvN�I�BhN=��E*u�B�V`d

³�I�^9B�E*u�BHI�B�ERQSN�J*TcgkN@U*MYE*MON�I�B9Z`MYIvK=IvN�g?E*MYV�K=X&N�g}B�JLK=E*MON�IrK=X&U*ELK=E-B@j�U*MY_@I?MÛ�r^;K=I�E
XON$K�ZÌ]�K=J*M[K=E*MON�I�UvQ"MYXYXhJ-B��+W?MYJ-B�K�I�B�Q�I�B�ERQSN�J*TÌZFMYV2B�I�U*MON�I?MYI?_ ð K=I�ZÌB�]$B�I+E*WrK=XYXYb
KvI�B�QØ^;K=grK�^�MYERb�K=XYXON�^;K=E*MON�I�U-^Lu�B�V2Btñ�j�J-B9U*W?XYE*MYI?_aMYI�K`I�B�EoQpN�J*T�J-B9^9N�IF��_@W?JLK=E*MON�I0d
{�V�K=XYXOB�J�XON$K�Z�]�K=J*M[K=E*MON�I�U�^;K=I�zkBpZ?B;K=XYEyQ"MYE*u�MYI�K=I�MYI?I�B�J�^9N�I+E*J-N�XFXON1N�g�^9N�J*J-B9U*g}N�I�Z1l
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MYI?_vE-NvKcV2B9ZFMYW?V(l�E-B�J*VåE*MYV2B9U-^;K=XOB@dm�&B9^-u?I?M	��W�B9U(U*W�^-u�K�U|N�g?E*MYV�K=X�XON$K�Z�U*urK=J*MYI?_
MYI\E*u�BH^;K�U-BHN=�yw�s�xy{\K�UeE*JLK=I�U*g}N�J*EeE-B9^-u?I�N�XON�_@b$j�N�J"^LurK=I?_@MYI?_2E*u�BCV2B�E*J*MO^9UnN=�&E*u�B
Å GHs�J-N�W?E*MYI?_�g?J-N�E-N1^9N�XOU�MYI�K�g?W?J-B Å s/B�I�]�MYJ-N�I?V2B�I�E;jp^;K=I�u�B�XYg�E-N�zrK=X[K=I�^9B\E*u�B
XON$K�Z�ZFb1IrK=V�MO^;K=XYXYb�K=I�Z�K=XYXONtQf�
N�JCK2zkB�E*E-B�JHB���^�MOB�I�^�bvN=��E*u�BhI�B�EoQpN�J*T�J-B9U-N�W?J-^9B9U;d
Å I`K�U*u�N�J*E-B�J"E*MYV2B9U-^;K=XOB@jrK=I�Zi�
N�JSE*JLK���^h]�K=J*M[K=E*MON�I�U"N�IvK�W�U-B�J3l�z�b+l�W�U-B�J : NtQÌXOB�]$B�X�j
E*u�B(K��
N�J-B�V2B�I+E*MON�I�B9Z~K�ZFV�MOU-U-MON�I�^9N�I�E*J-N�X�N�J�E*JLK���^(U*urK=g?MYI?_�j0K=V2N�I?_cN�E*u�B�J-U;j}^;K=I
z}BeW�U-B9Z�d��eu�BnE*u?J-B9BnMYI+E-B�J*J-B�X[K=E-B9Zm^9N�I+E*J-N�XkXON�N�g�U!ELK=T$B�K�^�E*MON�I�U�zrK�U-B9Z�N�I2V2B;K�U*W?J-B�l
V2B�I�ESK=I�Z2U-b1U*E-B�V/g}N�XYMO^�MOB9U;d�s7N�XYMO^�b(Æ"K�U-B9Z�A�B�EoQpN�J*T2waK=IrK=_$B�V2B�I+E�MOUpKHQ"MOZ?Be�rB�XOZ
N=��J-B9U-B;K=J-^Lu0j¾K=I�Z\Q"MYXYX0z}B�^9N�I�U*MOZ?B�J-B9Z`MYI��purK=g?E-B�J�¸�d

�eu?MOU�E*u�B9U*MOU�MOU�J-B�X[K=E-B9Z�Q"MYE*u�E*u�Bng?J-N�z?XOB�V2U"K�U-ULN�^�M[K=E-B9Z�Q"MYE*umZFb�IrK=V�MO^�J-N�W?E*MYI?_
K=I�Z\XON$K�ZcU-urK=J*MYI?_�E*urK=E�K=J*MOU-BCQ"MYE*ucE*u�BhK=J*J*MY]�K=X0N=�7I�B�Q�E*JLK���^�Z?B�V�K=I�Z?U ð ^9N�I?I�B9^�l
E*MY]1MYERb�J-B��+W�B9U*E-U�ñ!N�IcKhV2B9ZFMYW?V(l�E-B�J*VØE*MYV2B9U-^;K=XOB@d��SN�I�E*J*MYz?W?E*MON�I�UnN�ImE*u?MOU��rB�XOZ\K=J-B
Z?B�ELK=MYXOB9Z`MYI��purK=g?E-B�J-U Ç K=I�ZvÐFd
õSô;õ�ô;ó a"�E]b�H��úc�0û��/�Éùd��ù»ûeI
fsýîû ÷½ûg��hiGkj)����B���ù�ù»û�B��E�
qCb1IrK=V�MO^cE*JLK���^vB�I?_@MYI�B9B�J*MYI?_�g?J-N�^9B9ULU-B9U;jeK�U�U*W?_@_$B9U*E-B9Z�z+b�E*u�BcI�B9U*E-B9Z�^9N�I�E*J-N�X
XON1N�g�UHV2N1Z?B�X�j�ELK=T$B2K�UHMYI?g?W?E|Ki_@MY]$B�I�E-N�gkN�XON�_@b�K=I�ZaE*JLK���^�Z?B�V�K=I�Z?U|K=I�Z�^9N�V(l
g?W?E-B9U\K=IÈN�g?E*MYV�K=X ð N�JmK=EiXOB;K�U*E��
B;K�U*MYz?XOBtñ(V�K=g?g?MYI?_�N=�hZ?B�V�K=I�Z?U�E-N~J-B9U-N�W?J-^9B9U;d
�eu�Bhg?J-N�^9B9U-U�MOUe��J-B��+W�B�I�E*XYbcW?gkZ�K=E-B9Zvz+b\E*u�B|K=J*J*MY]@K=X&N=�!I�B�QfZ?B�V�K=I�Z?U;j¾K�UCK�^9N�IFl
ULB��+W�B�I�^9B�N=��E*u�B���B9B9ZFzrK�^LT�V2B9^LurK=I?MOU*V2U;jCQ"u?MO^-uÌMYI�]$N�XY]$B�I�B�ERQSN�J*T¶grK=JLK=V2B�E-B�J-U
V2B;K�U-W?J-B�V2B�I+ECK�U�K(V�K�Ô3N�Jn^9N�V�g}N�I�B�I+E;jkK=I�ZrÍ=N�J�I�B�EoQpN�J*Tcg}N�XYMO^�MOB9U;d
ÑFlOÑ�l[º/l�£ » ©rû�©k§�©¾½ ú
��N�W?E*MYI?_\g?J-N�^9B9U-ULB9UCN�g}B�JLK=E-B(N;]$B�JhKiJ-B�g?J-B9U-B�I+ELK=E*MON�IPN=�SE*u�B�U-ELK=E-B�N=�pI�B�ERQpN�J*T�J-B�l
ULN�W?J-^9B9U;jnIrK=V2B9Z¶E-N�g}N�XON�_@b�Z�K=ELK=zrK�U-B@dÙ�eu?MOU\MYIF��N�J*V�K=E*MON�I�MOUmW�U*WrK=XYXYb�_+K=E*u�B�J-B9Z
��J-N�V E*u�B\XYMYI?T�U*ELK=E-B`K�ZF]$B�J*E*MOU-B�V2B�I+E-U ð M�d B@d�W?gkZ�K=E-B9U�ñ�N=�CE*u�B\J-N�W?E*MYI?_Pg?J-N�E-N1^9N�X�d
w�N�I?MYE-N�J*MYI?_2N=�&J-B�XOB�]@K=I+E"w Å ÆÈ]�K=J*M[K=z?XOB9UnK=I�ZrÍ=N�J"Z�K=ELK|��J-N�V I�B�E : NtQfK=g?g?XYMO^;K=E*MON�I�U
V�K;bc^9N�V�g?XOB�V2B�I+E�E*u�BhMYIF��N�J*V�K=E*MON�I�W�U-B9Z`K�U�K(zrK�U-BC�
N�J"grK=E*uv^9N�V�g?W?ELK=E*MON�I0d

{�ELK=E-B�MYIF�
N�J*V�K=E*MON�I�MOUCMYI?u�B�J-B�I+E*XYb�MYV�g?J-B9^�MOU-B(MYI�KiZFMOU-E*J*MYz?W?E-B9ZaI�B�ERQpN�J*TaB�I+]1MÛl
J-N�I?V2B�I�E;j!K=I�Z�E*u?MOUhZFMYJ-B9^�E*XYbPK�Ú}B9^�E-U|E*u�B�J-N�W?E*MYI?_`g}B�J3��N�J*V�K=I�^9B@di�eu�B�J-B���N�J-B@jyE*u�B
Z?B9U-MY_@IvN=�!J-N�W?E*MYI?_\K=XY_$N�J*MYE*u?V2U���N�J�X[K=J*_$BhI�B�ERQSN�J*T1UCU*u�N�W?XOZvELK=T$BhE*u�B�MYIF�
N�J*V�K=E*MON�I
MYV�g?J-B9^�MOU-MON�I�MYI�E-N�^9N�I�U*MOZ?B�JLK=E*MON�I0d"�eu�B�J-B�K=J-BhERQSN�V�K=MYIv�
K�^�E-N�J-U�E-N�^9N�I�U*MOZ?B�J<�pE*u�B
I�W?V|z}B�J�N=�!B�I+E*MYE*MOB9U�_$B�I�B�JLK=E*MYI?_�W?g}Z�K=E-B9U;jrK=I�ZcE*u�B���J-B���W�B�I�^�b\K=E�Q"u?MO^-u�B;K�^LuvB�IFl
E*MYEob\_$B�I�B�JLK=E-B9UnE*u�B9U-BHW?g}Z�K=E-B9U;d

x�MYV�MYE*MYI?_�E*u�BHI�W?V|z}B�J�N=�7B�I�E*MYE*MOB9U ð I�N1Z?B9U�K=I�ZcXYMYI?TFU,ñpE*urK=E"_$B�I�B�JLK=E-B�W?g}Z�K=E-B9U
MOUSKhU-^;K=X[K=z?MYXYMYEob2MOU-U*W�B@j+XOB;K�ZFMYI?_|E-N|E*u�BnW�ULK=_$B�N=�0u?MOB�JLK=J-^-u?MO^;K=X�U-^-u�B�V2B9Upz+b�I�B�EoQpN�J*T
g?J-N�E-N1^9N�XOU;d`³�{1s�ÏÌU-W?g?gkN�J*E-U�KcERQSN=l�XOB�]$B�Xpu?MOB�JLK=J-^Lu+b$j!Q"MYE*u�ZFMÛÚ}B�J-B�I�E|_@JLK=I�W?X[K=J*MYERb
MYI~E-B�J*V2UhN=�"E-N�gkN�XON�_@b�K=I�Z�J-N�W?E*MYI?_vMYIF�
N�J*V�K=E*MON�IP�
N�JhB;K�^-u�XOB�]$B�X�d Å I�grK=J*E*MO^�W?X[K=J;j
Z?B�ELK=MYXOB9Z�MYIF�
N�J*V�K=E*MON�I�K=z}N�W?ECE-N�gkN�XON�_@bvK=I�Z�J-N�W?E-B9UCMOU�K9]@K=MYX[K=z?XOB�Q"MYE*u?MYIaK=I�K=J-B;KFj
Q"u?MYXOBcN�I?XYb�V|W�^Lu�^9N$K=J-U-B�J�MYIF�
N�J*V�K=E*MON�I�MOU�K;]�K=MYX[K=z?XOB�K=zkN�W?E�E*u�B\zrK�^LT�z}N�I�BvK=I�Z
J-B�V2N�E-B(K=J-B;K�U;d�³�E*u�B�JCg?J-N�E-N1^9N�XOU;j¾��N�J�MYI�U*ELK=I�^9B��!�"w s�J*MY]�K=E-B�A�B�EoQpN�J*T`E-NmACN�Z?B
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Å I+E-B�J3��K�^9B ð s�ACA Å ñÌm �!�"w · ± n jp_$B�I�B�JLK=XYMY¹;B9U�E*u?MOUi^9N�I�^9B�g?E�E-N~K=I�K=J*z?MYE*JLK=J*b�I�W?V(l
z}B�J"N=�yXOB�]$B�XOU;j?K=I�ZcZ?B���I�B9UnK�g?J-N�_@J-B9U-U-MY]$BHK=_@_@J-B�_+K=E*MON�Ivg?J-N�^9B9ZFW?J-BHE*urK=En^9N�V�z?MYI�B9U
V�W?XYE*MYg?XOB�I�B�EoQpN�J*TFU(MYI+E-NÍÆ K=z�U*E*JLK�^�E�I�N1Z?B9U\Ç�J-B�g?J-B9U-B�I�ELK=E*MON�I0d��CU�K\J-B9U-W?XYE;jyMYIF�
N�J3l
V�K=E*MON�IÌK=z}N�W?EiE*u�B�U*ELK=E-B�N=�hMYI�ZFMY]�MOZFWrK=XHI�N1Z?B9UmK=I�Z�XYMYI?TFUiMOUmN=��E-B�I�XON@U*E;dÎ�eu?MOU
XON@ULUhN=�"K�^9^�W?JLK�^�baMYI~U-ELK=E-B(MYIF��N�J*V�K=E*MON�I�^;K=IPurK9]$B�K`U*W?z�U*ELK=I+E*M[K=X�MYV�grK�^�E�N�I�E*u�B
grK=E*uFlRULB�XOB9^�E*MON�I�g?J-N1^9B9U-U;d"Ï�N�JCB�D?K=V�g?XOB@j¾E*u�BhT1I�N;Q"XOB9ZF_$B�E*urK=ECK2J-B�V2N�E-B|I�B�EoQpN�J*T}j
N�J�U-B�E(N=��I�B�EoQpN�J*TFU;j�urK�U�K=I�K=V2N�W?I+E2N=�CK;]�K=MYX[K=z?XOB\zrK=I�ZFQ"MOZFE*u0j�V|W�U*E(z}B�MYI�E-B�J3l
g?J-B�E-B9Z�N�I?XYbvK�U�K=I�MYI�ZFMO^;K=E*MON�I�E*urK=ECMÛ��K : N;Q¡J-B��+W�B9U-E-UnE*urK=E�K=V2N�W?I+E;j¾MYE�MOUnXYMYT$B�XYb
E-N�zkB�K�^9^9B�g?E-B9Z�dn�eu?MOU�MOU�z}B9^;K=W�U-BhE*u�B��+WrK=I�E*MYERb`MOU�I�N;Q�N�I?XYbvK2U*W?V�V�K=J*b`N=�!E*u�B
K=V2N�W?I�E�N=��zrK=I�ZFQ"MOZFE*u�K�^�E*WrK=XYXYb�K9]@K=MYX[K=z?XOB�N�I�E*u�B�V�K=I+bvZFMÛÚ�B�J-B�I+EHgrK=E*u�U�K�^�J-N@U-U
E*u?MOUnJ-B�V2N�E-BhI�B�ERQSN�J*Tkd

�"ZF]$B�J*E*MOU-B�V2B�I+ECN=��K�U*ELK=E-BH^-urK=I?_$Bh^9N�I�U-W?V2B9U"zkN�E*u\I�B�EoQpN�J*T\zrK=I�ZFQ"MOZFE*u�K=I�Z
I�N1Z?BC�Ss�Ë�^�b1^�XOB9U<j�E*u�B�J-B��
N�J-BnMOU�Z?B9U-MYJLK=z?XOB�E-N|T$B9B�g�E*u?MOU�Nt]$B�J*u�B;K�ZmE-N�KHV�MYI?MYV�W?V`d
�eu�BaZFMÛÚ�B�J-B�I+EcV2B�E*u�N1Z?UmE*urK=E\^;K=I¶z}BvW�ULB9Z�E-N�K�^-u?MOB�]$B�U-W�^-uÌK�_$N$K=XCEob�g?MO^;K=XYXYb
MYI�]$N�XY]$B�QSK=MYE*MYI?_2��N�J"B�MYE*u�B�J�K(^-urK=I?_$BhE*u?J-B9U*u�N�XOZcN�J"W?I+E*MYX&K�E*MYV2B9N�W?E"urK�UnB�DFg?MYJ-B9Z�d
�CU|K`J-B9U*W?XYE;j&E*u�BiK�^�E*WrK=XpU*ELK=E-BiN=�"K`J-B�V2N�E-B2I�N1Z?B2N�JhXYMYI?TP^;K=I~ZFJ*MÛ��E�K;QSK9ba��J-N�V
E*u�B�]�K=XYW�B2T�I�NtQ"I~E-NvN�E*u�B�J�I�N�Z?B9U|Q"MYE*u�N�W?E|E*u�B9U-B�zkB�MYI?_�K9QSK=J-BmN=�"MYE;d\�eu�B�U*MY¹;B
N=��E*u�B�_+K=g�z}B�ERQSB9B�IÌE*u�B�K�^�E*WrK=XhU*ELK=E-BPK=I�Z�MYE-U\X[K�U*E`K�ZF]$B�J*E*MOU-B9Z¶]@K=XYW�B�^�XOB;K=J*XYb
Z?B�g}B�I�Z?U|N�I~E*u�B�U*g}B9^�MÛ�r^9UhN=�"E*u�B�V2B9^-urK=I?MOU-V2U�W�ULB9Z�E-N`^9N�I+E*J-N�XSZFMOU*E*J*MYz?W?E*MON�I�N=�
U-ELK=E-BHMYIF��N�J*V�K=E*MON�I0d

Å I¯m�G|³ É@É n MYE�MOU�U*u�NtQ"I�E*urK=E�E*u�BhMYV�grK�^�EHN=��MYIrK�^9^�W?JLK�^�MOB9UHMOU�J-B�X[K=E*MY]$B�XYb`V�MYI?MÛl
V�K=XkMYImE*u�B�^;K�U-BCN=� : N;QnUSQ"MYE*u\N�I?XYb2zrK=I�ZFQ"MOZFE*u\J-B��+W?MYJ-B�V2B�I�E-U;jFz?W?EpurK�Z\K�V�K�Ô*N�J
MYV�grK�^�EpN�I2E*u�Bn^9N�V�g?XOB�DFMYERb�N=�kE*u�BngrK=E*uFlRU-B�XOB9^�E*MON�I�g?J-N1^9B9U-U��
N�J : N;QnU�Q"MYE*u�B�I�Z1l�E-N=l
B�I�Z\Z?B�X[K;b�_@WrK=JLK=I+E-B9B9UtjFQ"u?MO^-ucERb1g?MO^;K=XYXYb�z}B9^;K=V2BCMYI+E*JLK�^�ELK=z?XOB@dpÏ?W?J*E*u�B�Jn^9N�I�U*MOZ?B�J3l
K=E*MON�I�UCK=I�Zcg?J-N�g}N@U-B9Z`U-N�XYW?E*MON�I�U�urK9]$B�z}B9B�IvB�DFg?XON�J-B9ZcMYI¯m ��Gm;�� É@É n ð B@d _�dYj?zrK�U-B9Z
MYIcE*J*MY_@_$B�J*MYI?_igkN�XYMO^�MOB9U�ñ�jfm w�Æ · µ n jrK=V2N�I?_iN�E*u�B�J-U;d
ÑFlOÑ�l[º/l[º » :�<FÒ�>`ô ¥�ã < ¦ ª76
�&JLK���^iB�I?_@MYI�B9B�J*MYI?_�g?J-N�^9B9ULU-B9U|U*W�^Lu�K�U|I�B�ERQpN�J*T�g?X[K=I?I?MYI?_�K=I�ZPJ-N�W?E*MYI?_�I�B9B9Z~K
I�B�EoQpN�J*T�l�Q"MOZ?B�]1MOB�Q¡N=��E*JLK���^@dH�eu?J-B9B�g}N@U-U*MYz?XOB�V2N�Z?B�XOUCE-NmJ-B�g?J-B9U-B�I+EHE*u�B�E*JLK���^
]$N�XYW?V2B9UnE*urK=E"E*JLK9]$B�XyK�^�J-N@U-UnE*u�BHI�B�ERQpN�J*T`K=J-B�Z?B�g?MO^�E-B9ZcMYI`Ï7MY_@W?J-BhµFd²µFd��eu�B D?	�>@?
C2	�>����on U*u�NtQ"I�MYI ð K$ñ"Z?B���I�B9U�E*u�B|Z�K=ELK�]$N�XYW?V2B9U��
N�J�B�]$B�J*bcgrK=E*uvz}B�ERQSB9B�I�B�]$B�J*b
ULN�W?J-^9BiK=I�Z~Z?B9U-E*MYIrK=E*MON�I�I�N1Z?B@dc��b1g?MO^;K=XYXYb$j�E*u�B2grK=E*u�V�K=E*J*MÛD~MOU�K`J-B9U*W?XYE�N=�"E*u�B
E*u�BcZ?B�V�K=I�Z�K=XYXON�^;K=E*MON�I�g?J-N1^9B9U-U;d Å I�K=IÈw�s�xy{�I�B�ERQSN�J*TkjSE*u�BcgrK=E*u�U�z}B�ERQSB9B�I
I�N1Z?BhgrK=MYJ-UC^;K=Ivz}B|Z?B���I�B9Z�B�DFg?XYMO^�MYE*XYbvK=I�Z`E*u�B�grK=E*uvV�K=E*J*MÛDv^;K=I�zkBhZ?B�J*MY]$B9Z�z+b
V2B;K�U-W?J-B�V2B�I+E-U;d¡�eu?MOUmV2B�E*u�N�ZÈMOUiU*W?_@_$B9U-E-B9ZÈMYI m ²½qCÆeA ·@·�n E-N~Z?B�E-B�J*V�MYI�B�E*u�B
K�^�E*WrK=XezrK=I�ZFQ"MOZFE*u��
N�J(B;K�^-u�xy{1s7d!�eu�BmgrK=E*u�V�K=E*J*MÛD�MOU�K`��I�B�l�_@JLK=MYIÈK=g?g?J-N$K�^Lu
E*urK=Em_+K=E*u�B�J-Um^�W?J*J-B�I+E\I�B�ERQSN�J*T�U*ELK=E*W�U;jnK=I�ZÈMOU�W�ULB9Z�MYI�J-B;K=XÛl�E*MYV2B�N�g}B�JLK=E*MON�IrK=X
U-MYE*WrK=E*MON�I�U;d��eu�B >��*	\lÈ��C2	�>����pn U*u�NtQ"IaMYI ð z¾ñnJ-B�g?J-B9U-B�I+E-U�N=Ú�B�J-B9Z�XON$K�Z�z}B�ERQSB9B�I
B;K�^Lu�MYI?_@J-B9U-U2K=I�Z�B�_@J-B9U-U2grK=MYJ;d��eu?MOU(V2N1Z?B�X"MOU�Q"MOZ?B�XYb�W�U-B9Z�MYIÈK�^;K�Z?B�V�MO^vK=I�Z
N�g}B�JLK=E*MON�IrK=Xe^9N�I+E-B�DFE-U;j&ELK=J*_$B�E-B9Z�E-N`MYI�E*JLK�lRZ?N�V�K=MYI�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_�d`Ï7MYIrK=XYXYb$j
E*u�B�E*u?MYJ-Z�V2N1Z?B�X¾U-u�N;Q"I�MYI ð ^tñ�MOUpE*u�B )+�cC�	@�¾)9C2	�>��,�on j+E*urK=ESZ?B9U-^�J*MYz}B9U�E*u�B�E*JLK���^
]$N�XYW?V2B9Upz}B�ERQpB9B�I`K=IiMYI?_@J-B9U-U�I�N1Z?B�K=I�Z�E*u�B�U-B�ESN=��B�_@J-B9ULU�I�N1Z?B9U;d��eu?MOUSK=g?g?J-N$K�^Lu
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Ï7MY_@W?J-B|µFd²µp���0JLK���^|V2N�Z?B�XOU

MOUCW�U-B9Zv�
N�J�MYI�E-B�J3lRZ?N�V�K=MYI�J-N�W?E*MYI?_�j}V2N�J-B�g?J-B9^�MOULB�XYb$j}E-Ni^Lu�N�N@U-B�E*u�B�U-B�EHN=�pB�_@J-B9U-U
I�N1Z?B9Ue�
N�J�K�_@MY]$B�I�Z?B�V�K=I�Z�d

�eu�B�E*JLK���^�V�K=E*J*MÛDcurK�U�N�g}B�JLK=E*MON�IrK=XyK=g?g?XYMO^;K=E*MON�I�U�zkN�E*u`MYIvE*u�BHV2B9ZFMYW?V�K=I�Z
XON�I?_�E-B�J*V E*JLK���^hB�I?_@MYI�B9B�J*MYI?_�g?J-N1^9B9U-U-B9Utd!è�u�B�I\��K�^�MYI?_�^9N�I?_$B9U*E*MON�IaK=I�Zcg}B�J3��N�J3l
V�K=I�^9B�g?J-N�z?XOB�V2U;j�MYE�V�K;b�zkB"W�ULB9Z2E-Nhg?J-B9ZFMO^�ESXYMYI?T�XON$K�Z?UeK���E-B�JpKhJ-N�W?E*MYI?_�^LurK=I?_$B@j
K=I�Z�V�K;b�K=XOU-NizkB�W�U-B9Z�MYIaXON�I?_\E-B�J*V�g?J-N1^9B9U-U-B9UtjkB@d _�dYjkg?J-B9ZFMO^�E*MYI?_`XYMYI?TvXON$K�Z?UhK���l
E-B�J2K�^-urK=I?_$BcMYI�I�B�ERQSN�J*T�E-N�gkN�XON�_@b$dP� zrK�U*MO^mMOU-U*W�BiMOU�u�NtQØE*u�BmE*JLK���^iV�K=E*J*MÛD
MOU�^9N�I�U*E*J*W�^�E-B9Z�MYI�N�g}B�JLK=E*MON�IrK=X Å sÎI�B�ERQSN�J*T1U;d��eu�B��
K�^�E�MOU|E*urK=E�MYIF��N�J*V�K=E*MON�I�MOU
I�N�ECZFMYJ-B9^�E*XYb�K9]@K=MYX[K=z?XOB@jkXOB;K�ZFMYI?_iE-NmK�I�W?V|z}B�JHN=��B9U-E*MYV�K=E*MON�I�V2B�E*u�N1Z?U�zrK�ULB9ZvN�I
V2N�I?MYE-N�J*MYI?_�d

{1A�w�svV2N�I?MYE-N�J*MYI?_hN=��I�B�EoQpN�J*T�I�N�Z?B9Uy_@MY]$B�E*u�B�XYMYI?ThXON$K�Z?U;j=z?W?E7E*u?MOU&J-B�g?J-B9U-B�I�E
E*u�B`K=_@_@J-B�_+K=E-BvN=�CU-B�]$B�JLK=XeI�B�ERQSN�J*T : N;QnU;jpQ"u?MO^-u�MOU�ZFMÛÚ�B�J-B�I+E(��J-N�V E*u�BcN�J*MY_@MYIFl
Z?B9U-E*MYIrK=E*MON�I ð ³Cqhñ�E*JLK���^(V�K=E*J*MÛD}d(��K�^LuPXYMYI?TvE*JLK=I�U*g}N�J*E|Ki��JLK�^�E*MON�IPN=�pE*u�B(XON$K�Z
N=��ZFMÛÚ�B�J-B�I+Eh³Cq/grK=MYJ-U<j}K(g}N@U-U*MYz?XOBhQeK9bcE-NiZFMOU-^9B�J*I�B;K�^Lua³Cq/grK=MYJ : N;Q¡MYI�K2XYMYI?T
^9N�W?XOZvzkBHE-N2V2B;K�U*W?J-BhMYI�ZFMY]1MOZFWrK=X : NtQnU ð B@d _�dYj�W�U-MYI?_2I�B�E : N;Q¡E-B9^-u?I?M	��W�B9U,ñ�j�Q"u?MO^Lu
MOUnMYV�g?JLK�^�E*MO^;K=z?XOBhMYIvN�g}B�JLK=E*MON�IrK=X0I�B�ERQSN�J*T1Utd

�eu�Bpg?J-N�z?XOB�V¯N=�kB9U*E*MYV�K=E*MYI?_�E*u�Bn³Cq�z+b1E-Be^9N�W?I+E-U���J-N�V/K=_@_@J-B�_+K=E-B9Z�V2B;K�U*W?J-B�l
V2B�I�E-UpN�IiI�B�ERQSN�J*T2XYMYI?T1U�MOU�^;K=XYXOB9Z �k�c>¸·����k¹ß>���C2�5���*	kD�?+� m ��K=J É Ð n d7�eu�B�U*MYV�MYX[K=J*MYERb
E-N|^9N�I+]$B�I+E*MON�IrK=X�E-N�V2N�_@JLK=g?u�b2XYMOB9U�MYI�E*u�B"��K�^�E�E*urK=E�E*u�B�N�z�U-B�J*]$B9Z2XYMYI?T�^9N�W?I+E-UeK=J-B
XYMYI�B;K=J�E*JLK=I�U3�
N�J*V2U�N=�!W?I�N�z�U-B�J*]$B9Z�³Cq/^9N�W?I+E-UCQ"MYE*u�K2T�I�NtQ"IvE*JLK=I�U3�
N�J*V V�K=E*J*MÛD
Z?B�E-B�J*V�MYI�B9Zvz+b\E*u�BHJ-N�W?E*MYI?_iUL^-u�B�V2B@d

Å I�grK=E*uFl�XOB�]$B�X�E*JLK���^�MYI+E-B�I�U*MYEob�B9U*E*MYV�K=E*MON�I0j�E*u�B�V2B;K�U*W?J-B�V2B�I+E-U�^9N�I�U*MOU*E\N=�
^9N�W?I�E-U|N=�SgrK�^-T$B�E-UhE*urK=E�grK�ULUHE*u?J-N�W?_@uPI�N�Z?B9UHMYI�E*u�B(I�B�EoQpN�J*T}d2Æ"K�U-B9ZaN�I�E*u�B9U-B
V2B;K�U-W?J-B�V2B�I+E-U;j�E*u�Bi_$N$K=XeMOU�E-NaB9U*E*MYV�K=E-Bmu�N;Q V|W�^Lu�E*JLK���^\N�J*MY_@MYIrK=E-B9Z���J-N�V K
U-gkB9^�MÛ�rB9Z�I�N�Z?BmK=I�Z~QeK�U�Z?B9U-E*MYI�B9Z~�
N�J�KvU*g}B9^�MÛ�rB9Z~J-B9^9B�MY]$B�J;d��eu�Bi^9N�V�z?MYIrK=E*MON�I
N=�yE*u�B�E*JLK���^HMYI�E-B�I�U*MYE*MOB9U"N=�7K=XYXkE*u�B9U-BHN�J*MY_@MYIFlRZ?B9U*E*MYIrK=E*MON�IcgrK=MYJ-US��N�J*V2USE*u�BHN�J*MY_@MYIFl
Z?B9U-E*MYIrK=E*MON�I`E*JLK���^hV�K=E*J*MÛD�d

x0B�E
y = (y1, ...., yJ )′

Z?B�I�N�E-BPE*u�B �KJkH;���I¾=�*) ^9N�XYW?V�If]$B9^�E-N�JvN=�(MYI�^9N�V�MYI?_
K=I�Z�N�W?E*_$N�MYI?_�z+b1E-Bi^9N�W?I�E-U(V2B;K�U*W?J-B9Z�N�I�B;K�^-u�J-N�W?E-B�J�XYMYI?TPMYI+E-B�J3��K�^9BiZFW?J*MYI?_�K
_@MY]$B�I�MYI�E-B�J*]�K=X�j�K=I�Z�XOB�E

x = (x1, ...., xI )
′
Z?B�I�N�E-BaE*u�B %1�¾�KJIH9���I¾=�*) ]$B9^�E-N�J`N=�

^9N�J*J-B9U-gkN�I�ZFMYI?_�z+b1E-B`^9N�W?I+E-U2��N�JiK=XYXH³CqÜgrK=MYJ-U�MYI�E*u�BcI�B�EoQpN�J*T}d¶³�I�B`B�XOB�V2B�I�E
N=�

x
j!�
N�J�B�D?K=V�g?XOB@jS^9N�J*J-B9U*g}N�I�Z?U�E-NaE*u�BmI+W?V�zkB�JmN=��z+b1E-B9U2N�J*MY_@MYIrK=E*MYI?_���J-N�V K
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U-gkB9^�MÛ�rB9ZmN�J*MY_@MYI\I�N�Z?B�E-N�K�U*g}B9^�MÛ�rB9ZiZ?B9U-E*MYIrK=E*MON�ImI�N1Z?B@j1Q"u�B�J-B;K�UeN�I�B�B�XOB�V2B�I�EnN=�
y
^9N�J*J-B9U*g}N�I�Z?U|E-Ncz�b�E-B9U�N�J*MY_@MYIrK=E*MYI?_`��J-N�V�E*u�B2N�J*MY_@MYI�I�N�Z?B�J-B�_+K=J-ZFXOB9ULU|N=�"E*u�B�MYJ

Z?B9U-E*MYIrK=E*MON�I0d��eu+W�Utj�B;K�^-uvB�XOB�V2B�I�E�N=�
y
MOU�K(U-W?V N=��ULB�XOB9^�E-B9Z`B�XOB�V2B�I+E-U�N=�

x
j?U-N

y = Ax

Q"u�B�J-B
A
MOUHK

J × I
J-N�W?E*MYI?_\V�K=E*J*MÛD�N=� ·po U�K=I�Z ®�o UCE*urK=E�MOUHZ?B�E-B�J*V�MYI�B9Zaz+bvE*u�B

J-N�W?E*MYI?_HU-^Lu�B�V2BpN=�?E*u�B�I�B�EoQpN�J*T ð �?DFB9Z|J-N�W?E*MYI?_�MOUy^9N�I�U*MOZ?B�J-B9Zrñ�d�{�MYI�^9B��
N�J
n
I�N1Z?B9U

E*u�B�I+W?V�zkB�JnN=�yXYMYI?T1U
J
MOU

O(n)
j?K=I�Z�E*u�BCI+W?V�zkB�J"N=�

I
³CqfgrK=MYJ-USMOU

O(n2)
j1E*u�B�I

I � J
jrK=I�ZcE*u�BhZFMYV2B�I�U*MON�I�N=�7E*u�B|U-N�XYW?E*MON�IvU*W?zFlRU*grK�^9BhMOU�K=EnXOB;K�U*E

I − J
j?Q"u?MO^-u

V2B;K=I�U�E*urK=E"E*u�B�XYMYI�B;K=J�U*bFU*E-B�VØMOU"W?I�Z?B�J�Z?B�E-B�J*V�MYI�B9Z�d
�eu�B�J-B`K=J-B\K=E�XOB;K�U*E(E*u?J-B9B\E-B9^-u?I?M	��W�B9U(E-Na^9N�gkBmQ"MYE*u�E*u?MOU(g?J-N�z?XOB�Væ�mx�MYI�B;K=J

s�J-N�_@JLK=V�V�MYI?_ ð x0spñ�j���DFg}B9^�ELK=E*MON�I�waK�D1MYV�MY¹tK=E*MON�I ð ��w�ñhK=I�Z�Æ"K9b$B9U*M[K=I�B9U*E*MYV�K�l
E*MON�I0d!�Î^9N�V�g?XOB�E-BHJ-B���B�J-B�I�^9B�N�I\E*u�B9U-BCV2B�E*u�N1Z?UnK=I�ZmMYImI�B�EoQpN�J*T\E-N�V2N�_@JLK=g?u+bmMYI
_$B�I�B�JLK=X&MOU"_@MY]$B�I`MYI¯m��ºq Å ACÆ · ± n d

A�N�E-B�E*urK=ESK=I+b�E*JLK���^nV�K=E*J*MÛD�MOU�zrK�U-B9Z�N�ImV2B;K�U*W?J-B�V2B�I+E-USg}B�J3��N�J*V2B9ZmZFW?J*MYI?_
K�U*g}B9^�MÛ�r^|E*MYV2B�MYI+E-B�J*]@K=X�jkQ"u�N@U-B|_@JLK=I�W?X[K=J*MYERbaU*u�N�W?XOZ`z}B�J-B�X[K=E-B9ZvE-NiE*u�Bhg?W?J*g}N@U-B
�
N�J�Q"u?MO^-u�E*u�BcE*JLK���^`V�K=E*J*MÛD�MOU�E-NPzkBcW�ULB9Z�d�Ï�N�J�g?X[K=I?I?MYI?_�g?W?J*gkN@ULB9U�KaE*MYV2B
ULB�J*MOB9U"N=�yE*u�BHE*JLK���^�N=�yMYI�E-B�J-B9U*E"MOUeERb1g?MO^;K=XYXYbmz?W?MYXYE"Q"MYE*u`B;K�^-u`g}N�MYI+EnN�I\E*u�B�^�W?J*]$B
z}B�MYI?_`J-B�g?J-B9U-B�I�ELK=E*MY]$BiN=�eE*u�B�E*JLK���^iN;]$B�J�K=I�B�D1E-B�I�Z?B9Z~gkB�J*MON1Z ð ��J-N�VåK\b$B;K=JhMYI
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N�J-B�E*u�BhB9U*ELK=z?XYMOU-u?V2B�I+E�N=�!^�J*MYE-B�J*M[K(�
N�JnZ?B�J*MY]1MYI?_iK(U*MYI?_@XOB
E*JLK���^hV�K=E*J*MÛD}j?J-B�g?J-B9ULB�I+ELK=E*MY]$B�N=�7E*u�BHE*JLK���^hZFW?J*MYI?_iE*u�B�B�D1E-B�I�Z?B9ZvE*MYV2BHgkB�J*MON1Z�j
��J-N�V�E*u�B"^9N�XYXOB9^�E-B9Z2U*IrK=g�U*u�N�E-Utj$N�J;j@MYI�N�E*u�B�J!E-B�J*V2U;j@E*u�BnK=_@_@J-B�_+K=E*MON�I�N=�kE*u�B"U*MYI?_@XOB
E*JLK���^�V�K=E*J*MO^9B9UHN;]$B�JHE*MYV2B@d��eu?MOUCg?J-N�z?XOB�VòurK�U�zkB9B�I�Z?B;K=XYECz�bcE*u�B Å �"Ë¡�
N�J�E*u�B
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E*u?J-N�W?_@ucV2B;K�U-W?J-B�V2B�I+E;j¾K=I�ZmMOUnK=XOU-N�K�^�J*MYE*MO^;K=X�MYI?g?W?Ee�
N�JSE*u�BHN�g?E*MYV�MY¹tK=E*MON�Ic��W?I�^�l
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z�biW�ULB�J-U;j?M�d B@dYj �IC����Ä�+����>îD¾�*�kD?���I>����kH N=��E*u�BHI�B�ERQSN�J*Tkd
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�eu�B Å I+E-B�J*I�B�E\urK�UmB�]$N�XY]$B9Z�MYI�E*u�BvW?I�Z?B�J-U-ELK=I�ZFMYI?_�N=��E*JLK���^�^LurK=JLK�^�E-B�J*MY¹tK�l
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U-W?J-B�V2B�I+EH��JLK=V2B�QpN�J*TFUHurK9]$B(z}B9B�I�W�ULB9Zvz�b�U-B�]$B�JLK=X!U*E*W�ZFMOB9UHE*urK=E�^9N�I�^�XYW�Z?B(E*urK=E
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E*u�B�N�z�U-B�J*]$B9ZiE*MYV2B�U-^;K=XOB@j1K=I�ZiZ?N|I�N�E�z}B9^9N�V2B�U-V2N�N�E*uiQ"MYE*u\K=_@_@J-B�_+K=E*MON�IcK�U���K�U*E
K�U7E*u�Bes7N�MOU-U-N�I(E*JLK���^SV2N�Z?B�XFQpN�W?XOZ�MYI�ZFMO^;K=E-B ð U-B9BSÏ7MY_@W?J-B"µFd ¸�ñ�d!{1B�XÛ��lRU*MYV�MYX[K=J*MYEob|MYI
Å I+E-B�J*I�B�EpE*JLK���^�MOU�V�K=MYI?XYb2K=E*E*J*MYz?W?E-B9Z�E-N|u�B;K9]1b+l�ELK=MYXOB9ZmZFMOU*E*J*MYz?W?E*MON�I�USN=�k��XOB�U*MY¹;B9U;d
Å I2K�Z?ZFMYE*MON�I0j$X[K=J*_$B"U-^;K=XOBe^9N�J*J-B�X[K=E*MON�I�Up^-urK=JLK�^�E-B�J*MY¹;BnQ"MOZ?B�loK=J-B;K�E*JLK���^eE*JLK�^9B9U;j$^9N�IFl
^�XYW�ZFMYI?_(E*urK=ESE*u�BHsyN�MOU-ULN�IiV2N1Z?B�X�U*u�N�W?XOZ�z}B�K=zrK=I�Z?N�I�B9Zm�
N�J"K=XYX¾z?W?ESW�U-B�JeU-B9U-U*MON�I
K=J*J*MY]@K=XOU;j�z}B9^;K=W�U-B(MYE�W?I�Z?B�J-B9U*E*MYV�K=E-B2zkN�E*u�z?W?J-U*E*MYI�B9ULU|K=I�Za]�K=J*M[K=z?MYXYMYEob$d2�eu�B(IrK�l
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Ï7MY_@W?J-B|µFd ¸»��{1B�XÛ��lRU*MYV�MYX[K=J Å I+E-B�J*I�B�E�E*JLK���^

E*W?J-BHN=�0E*u�BH^9N�I?_$B9U*E*MON�I\g?J-N1ZFW�^9B9Z���J-N�VØU-B�XÛ��lRU*MYV�MYX[K=JpI�B�EoQpN�J*TmE*JLK���^CV2N�Z?B�XOUSurK�Z
K|^9N�I�U*MOZ?B�JLK=z?XOBCMYV�grK�^�ESN�I��+W�B�W?MYI?_�g}B�J3��N�J*V�K=I�^9B@j1ZFW�B�MYIiX[K=J*_$B�grK=J*EpE-N|]@K=J*M[K=z?MYXÛl
MYEob�K�^�J-N@U-U2]@K=J*MON�W�U2E*MYV2B`UL^;K=XOB9U;dÈÏ?W?J*E*u�B�JmU*E*W�ZFMOB9U2g?J-Nt]$B9ZÈE*urK=EisyN�MOU-ULN�IFl�zrK�U-B9Z
V2N1Z?B�XOU�U*MY_@I?MÛ�r^;K=I+E*XYbÌW?I�Z?B�J-B9U-E*MYV�K=E-B9ZÎg}B�J3�
N�J*V�K=I�^9B~V2B;K�U*W?J-B9UtjhU*u�N;Q"MYI?_�E*urK=E
ULB�XÛ��lRU*MYV�MYX[K=J*MYEobcJ-B9U*W?XYE-B9Z`MYI�gkB�J3�
N�J*V�K=I�^9B|Z?B�_@JLK�Z�K=E*MON�Iaz�b\ZFJLK�U-E*MO^;K=XYXYbcMYI�^�J-B;K�U*MYI?_
��W�B�W?MYI?_cZ?B�X[K9b�K=I�Z�grK�^LT$B�ECXON@ULU;d�qHB9U*g?MYE-B�E*u�B(N;]$B�J*Q"u�B�XYV�MYI?_`B�]1MOZ?B�I�^9B(N=�px0N�I?_
�CK=I?_$B2qHB�gkB�I�Z?B�I�^9B ð x0��qhñCg?J-B9ULB�I�^9B2MYI Å I+E-B�J*I�B�E�E*JLK���^@j7K\��B�Q/��I�ZFMYI?_$U�MYI�ZFMÛl
^;K=E-B�E*urK=EHsyN�MOULU-N�I�V2N�Z?B�XOU�K=I�Z�MYI�Z?B�gkB�I�Z?B�I�^9B�^9N�W?XOZaU*E*MYXYX7z}B�K=g?g?XYMO^;K=z?XOB2K�UCE*u�B
I�W?V|z}B�J�N=��U-N�W?J-^9B9U�MYI�^�J-B;K�ULB9U�MYIv�
K�U-E�zrK�^-T1z}N�I�B|XYMYI?TFU�E*urK=EH^;K=J*J*bc]@K�U*E�I�W?V|z}B�J-U
N=�"ZFMOU*E*MYI�^�E : N;QnU;jyXOB;K�ZFMYI?_`E-NcX[K=J*_$B�]$N�XYW?V2B9U|N=�"E*JLK���^�V|W?XYE*MYg?XOB�DFMYI?_�m<;�w�Ï · ¸ n d
�yN�V�MYI?MYV�MY¹;B|^9N�I?_$B9U-E*MON�I Å s�I�B�ERQSN�J*T1U�V|W�U*ECN�gkB�JLK=E-B�K=E�K�u?MY_@u�B�JCK;]$B�JLK=_$Bhg}B;K=T
E-NiK9]$B�JLK=_$B�XON$K�Z`E*urK=IvMYI�K�E*JLK�ZFMYE*MON�IrK=X7E-B�XOB9^9N�V�V|W?I?MO^;K=E*MON�I�UHI�B�ERQSN�J*Tkd"�¡g}N@U-U*MÛl
z?XOB�ULN�XYW?E*MON�I\��N�J"I�B�EoQpN�J*TcN�gkB�JLK=E-N�J-UnMOUeE-N(MYI�^�J-B;K�U-B�E*u�BHz?WFÚ�B�JnU*MY¹;B�K=E�K�ZFV�MOU-U*MON�I
g}N�MYI+E-U�MYI+E-N~E*u�BcI�B�ERQSN�J*T�E-NPU*V2N1N�E*u�N�W?E�E*u�Bcz?W?V�g�UmK=I�Z�]�K=XYXOB�bFU;dÒqCN;QSB�]$B�J;j
X[K=J*_$Bhz?WFÚ}B�J*MYI?_2J-B9U-W?XYE-U"MYI`E*u?J-N�W?_@u?g?W?E�Z?B�X[K;b1U�N=�7E*u�B�Z�K=ELKFd

�eu�B|K�Z?N�g?E-B9Z`E*JLK���^|V2N�Z?B�X0urK�UnMYV�grK�^�E�MYI`I�B�EoQpN�J*T`ZFMYV2B�I�U*MON�I?MYI?_�j¾Q"u�B�I`MYE
MOUC^9N�I�U*MOZ?B�J-B9Z�E-N�V2N1Z?B�Xy^9B�J*ELK=MYIaN�zFÔ*B9^�E*MY]$Bh��W?I�^�E*MON�I�N�JH^9N�I�U*E*JLK=MYI�E ð B@d _�dYj¾MÛ��B�I�Z1l
E-N=lRB�I�ZiZ?B�X[K9b�MOU�zkN�W?I�Z?B9Z�jFK�V�K=E*u�B�V�K=E*MO^;K=X}B�D1g?J-B9ULU*MON�I�W�U*MYI?_�E*u�Bn^9N�J*J-B9U*g}N�I�ZFMYI?_
U-ELK=E*MOU*E*MO^;K=XyK�U-U*W?V�g?E*MON�I�U*urK=XYX�zkB�^9N�I�U-MOZ?B�J-B9Zrñ�d
õSô;õ�ôPv w¯ù��yx�ýîûgz|{kBD� ù`�EI_B�ý��bB��E�
�pX[K�ULU*MO^;K=X7K=XYXON1^;K=E*MON�I�g?J-N�z?XOB�V2UH^;K=I�zkB�^�X[K�U-U*MÛ�rB9Z`MYI %��k�-	kDF	$�9�@>�	�>R�-) j�Q"u�B�J-Bhz}N�E*u
grK=E*u\K=I�Z2XYMYI?T2^;K=grK�^�MYE*MOB9U"K=J-B�^9N�V�g?W?E-B9ZiE-NhULK=E*MOU*��b2K�_@MY]$B�ImZ?B�V�K=I�Z ð K=XOULN|^;K=XYXOB9Z
K )��;C����»H,�
�������� g?J-N�z?XOB�VÜU*MYI�^9B|XYMYI?T`^;K=grK�^�MYERbcMOU�E-N�z}B��?D?B9Zrñ�j¾K=I�Z �L	kDF	$���¸>�	�>R�*) j
Q"u�B�J-BHE*u�BCI�B�EoQpN�J*TFUngrK=E*u`K=J-B�^9N�V�g?W?E-B9Zm��N�JnK�_@MY]$B�IcI�B�ERQSN�J*T ð M�d B@dYjFXYMYI?Ti^;K=grK�^�l
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MYE*MOB9U�K=J-B�T�I�NtQ"I�MYI�K�ZF]@K=I�^9B9Zrñ�d���V�MÛD?B9Z�^;K=grK�^�MYELK=E-B9ZrÍ�W?I�^;K=grK�^�MYELK=E-B9Z~g?J-N�z?XOB�V
K=J*MOULB9U�Q"u�B�I�E*u�B(N�zFÔ*B9^�E*MY]$B(MOUCE-NmZFMYV2B�I�U-MON�I�E*u�B�XYMYI?T�^;K=grK�^�MYE*MOB9U�Q"MYE*u?MYI�^9B�J*ELK=MYI
W?g?g}B�J(zkN�W?I�Z?UtdP�eu�Bmg?J-N�z?XOB�V N=�HK=XYXON1^;K=E*MYI?_�I�B�ERQpN�J*T�J-B9U-N�W?J-^9B9U(E-N�E*JLK���^cZ?B�l
V�K=I�Z?U�MOU�K�V|W?XYE*MÛlR^9N�V�V2N1ZFMYERbaK=XYXON�^;K=E*MON�Ivg?J-N�z?XOB�V`j�z}B9^;K=W�U-BHV|W?XYE*MYg?XOB�Z?B�V�K=I�Z?U
ð ^9N�V�V2N1ZFMYE*MOB9U,ñ"V|W�U*E"z}BH��E*E-B9ZcMYI�E-N�I�B�ERQSN�J*Tcg?MYgkB9U ð XYMYI?TFU,ñ�d
�eu?MOU�U-B�E�N=�}g?J-N�z?XOB�V2UeK=J-B"W�U*WrK=XYXYb�U-N�XY]$B9Z2W�U-MYI?_�KHXON$K�Z�zrK=X[K=I�^�MYI?_�E-B9^-u?I?M	��W�B9U

ð M�d B@d�E*u�BHE*JLK���^|Z?B�V�K=I�ZcMOUnU-g?XYMYE*E-B9ZcMYIcV2N�J-B�E*urK=IvN�I�B�I�B�EoQpN�J*TcgrK=E*u¾ñ�d��eu�B|N=��l
�
B�J-B9Z�E*JLK���^nN=�kB;K�^Lu�MYI?_@J-B9U-U3lRB�_@J-B9U-U�grK=MYJ!MOU!^;K=J*J*MOB9Z(MYI�E*u�BeI�B�ERQpN�J*T(MYI�U*W�^Lu�KCQSK9b
E*urK=E�U-N�V2B�N�zFÔ*B9^�E*MY]$B���W?I�^�E*MON�I�MOUhV�MYI?MYV�MY¹;B9Z�dcqHB�gkB�I�ZFMYI?_aN�I~E*u�BmK=g?g?XYMO^;K=E*MON�I0j
E*u�B�grK=E*u�USW�U-B9Ziz+b2B;K�^-uv³Cq�l�grK=MYJ"^;K=Iiz}B�K=J*z?MYE*JLK=J*bmN�JSULB�XOB9^�E-B9Z�z}B���N�J-B�urK=I�Z�d!�CU
K=I\B�D�K=V�g?XOB�E*u�B�N�g?E*MYV�MY¹tK=E*MON�Icg?J-N�z?XOB�VÙQ"MYE*umW?I�^9N�I�U*E*JLK=MYI�B9ZmgrK=E*u�USMOU�g?J-B9U-B�I�E-B9Z
I�B�DFE;d

x0B�E�W�U2^9N�I�U*MOZ?B�J�KaU*MYI?_@XOBcZ?N�V�K=MYIÈI�B�ERQpN�J*T}jSQ"u?MO^-uÈ^9N�I�U-MOU*E-U�N=�CI�N1Z?B9U2K=I�Z
XYMYI?TFU�^9N�I?I�B9^�E*MYI?_�E*u�B�V`d!x0B�E

ℵ
Z?B�I�N�E-BnE*u�B"ULB�E�N=�kI�N1Z?B9U

n
K=I�Z

L
E*u�BnU-B�E�N=�}XYMYI?TFU

l
N=�¾E*u�BSI�B�ERQSN�J*Tkd���XYE-B�J*IrK=E*MY]$B�XYb�QpBeW�U-BSI�N�ELK=E*MON�I

(i, j)
��N�J�K�XYMYI?Th��J-N�V/I�N1Z?B

i
E-N

I�N1Z?B
j
d!�eu�B�^;K=grK�^�MYEobiN=�&XYMYI?T

l
MOUpZ?B�I�N�E-B9Zmz�b

bl

d!�eu�BCU-B�ESN=�&N�J*MY_@MYIFlRZ?B9U-E*MYIrK=E*MON�I
ð ³Cqhñ7grK=MYJ-U

k = (sk, tk)
MOU�Z?B�I�N�E-B9Z2z�b

K
Q"MYE*u

sk

J-B��
B�J*J*MYI?_|E-NhE*u�B"MYI?_@J-B9U-U�I�N1Z?B
K=I�Z

tk
J-B���B�J*J*MYI?_\E-NiE*u�B(B�_@J-B9U-UCI�N�Z?B�N=�e³Cq�l�grK=MYJ

k
dH�eu�B�E*JLK���^(Z?B�V�K=I�Z�j}E*urK=E

MOUtj0E*u�B�V2B;K=IPJLK=E-BiN=�eN=Ú�B�J-B9Z�E*JLK���^�zkB�EoQpB9B�I�I�N�Z?B9U
sk

K=I�Z
tk
j0MOU|Z?B�I�N�E-B9ZPz+b

dk

d
Ï?W?J*E*u�B�J*V2N�J-B@j

A ∈ R
N×L

j¾Q"u�B�J-B
N =| ℵ |

K=I�Z
L =| L |

j¾Z?B�I�N�E-B9UCE*u�BhXYMYI?T�l
I�N1Z?BpMYI�^�MOZ?B�I�^9BpV�K=E*J*MÛD���N�J7Q"u?MO^-u

Anl = −1
MÛ�rXYMYI?T

l
ZFMYJ-B9^�E-U�E-N�I�N1Z?B

n
j
Anl = 1MÛ�kXYMYI?T

l
XOB;K9]$B9U���J-N�V/I�N1Z?B

n
j$K=I�Z

Anl = 0
N�E*u�B�J*Q"MOU-B�j

xk ∈ R

x�D ® j
k ∈ K

j@J-B��
B�J-U
E-NmE*u�B(XYMYI?T�XON$K�Z�]$B9^�E-N�J�Q"MYE*uPB�XOB�V2B�I�E-U

xk

l

j&K=I�Z
Rk ∈ R

A�D ® j
k ∈ K

j�Z?B�I�N�E-B9U
E*u�Bh]$B9^�E-N�J"��N�J"Q"u?MO^Lu

Rk
sk

= dk

j
Rk

tk
= −dk

j�K=I�Z
Rk

n = 0
N�E*u�B�J*Q"MOULB@d

�eu�B\JLK=E-BcN=��E*JLK���^`K=XYXON1^;K=E-B9Z�z+b�³Cq�l�grK=MYJ
k
N�I�XYMYI?T

l
MOU�Z?B�I�N�E-B9Z�z+b

xk

l

d
�eu�B9ULB�JLK=E-B9U�K=J-B2E*u�B�^9N�I+E*J-N�Xp]�K=J*M[K=z?XOB9U�MYIPE*u�B2U-ELK=E*MO^2XON$K�ZPzrK=X[K=I�^�MYI?_�g?J-N�z?XOB�V`d
GHMY]$B�I`E*u�B

xk

l

jFE*u�B�MYI�ZFW�^9B9ZcXON$K�Z
yl

N�I`XYMYI?T
l
MOU

yl = Σk∈Kxk

l

j1�
N�J�K=XYX
l ∈ L

d
Å Ee^;K=IczkBCU-B9B�I\E*urK=E;jFMYI\_$B�I�B�JLK=X�j?E*u�BCV�K=g?g?MYI?_�zkB�EoQpB9B�I`E*u�BCE*JLK���^�Z?B�V�K=I�Z?U

dkK=I�Z�E*u�BSXYMYI?ThXON$K�Z?U
yl

MOU7I�N�E!N�I�B�l�E-N=lRN�I�B@j$M�d B@dyQ"u?MYXOB
dk

o U7Z?B�E-B�J*V�MYI�B
yl

o U�W?I?M	��W�B�XYb$j
E*u�BpN�g?gkN@U-MYE-B�MOU&I�N�EyE*J*W�B@d7x0N$K�Z

yl

N�I|XYMYI?T
l
MYI�^�W?J-U7^9N@U*E

Cl(yl)
j=Q"u?MO^-u(MOUyK�ULU*W?V2B9Z

E-N(z}B�K=IcMYI�^�J-B;K�U*MYI?_�K=I�Zc^9N�I+]$B�D\��W?I�^�E*MON�I`N=�yE*u�BHXON$K�Z
yl

d!�eu�B�N�zFÔ*B9^�E*MY]$BHMYIcE*u�B
%1�¾�-�@�×HI>��*	����k�*)ÓHI>�	�>��
���Y�;	$)ÌJ*	��Y	��¾�9���� g?J-N�z?XOB�VØMOUeE-N�V�MYI?MYV�MY¹;B�E*u�BCE-N�ELK=X0^9N@U*Eez+b
^Lu�N�N@U-MYI?_iK=IvN�g?E*MYV�K=X0E*JLK���^|K=XYXON1^;K=E*MON�I0d
�eu�Bhg?J-N�z?XOB�V MOUe�
N�J*V|W?X[K=E-B9Z�K�U"��N�XYXONtQnU<�
w�MYI?MYV�MY¹;B

C(x) = Σl∈LCl(yl)U-W?zFÔ3B9^�E"E-N�E*u�B�^9N�I�U-E*JLK=MYI+E-U
xk

l
≥ 0

j ��N�JnB;K�^Lu
l ∈ L

K=I�Z
k ∈ K

Σk∈Kxk

l
≤ bl

j ��N�JnB;K�^Lu
l ∈ L

j
Axk = Rk

j ��N�J�B;K�^-u
k ∈ K
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Å I�E*u?MOUyg?J-N�z?XOB�V�E*u�B�J-B"K=J-BSE*u?J-B9Be^9N�I�U*E*JLK=MYI+E-U;j$E*u�B���J-U*E!N�I�BSU*ELK=E-B9U7E*urK=E�XYMYI?ThXON$K�Z?U
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l
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dk
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N�JnE*u�B9U-BhZ?B�V�K=I�Z?U�E*u?J-N�W?_@uvE*u�B
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��J-B9B@d
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K=_@_@J-B�_+K=E-B9Utd Å I~K\U-MYI?_@XOB�^�X[K�U-UhU-B�J*]1MO^9B(V2N�Z?B�X�jyU*W�^-u�K�U�E*u�B�^�W?J*J-B�I+E Å I�E-B�J*I�B�E;jyK
E*JLK���^HE*J*W?I?Tm^9N�W?XOZcB�I�^;K=g�U*W?X[K=E-BhK=XYX�N=�yE*u�BCE*JLK���^Hz}B�ERQpB9B�I�K=ImMYI?_@J-B9ULU"xy{1�fK=I�Z
K=I�B�_@J-B9U-U�xy{1��d��¡E*JLK���^hE*J*W?I?T\MOU�K�J-N�W?ELK=z?XOB|N�zFÔ*B9^�E;j¾K=I�Z`MOU�ZFMOU*E*MYI�^�En��J-N�V E*u�B
x7{1s�E*u?J-N�W?_@uvQ"u?MO^Lu`MYE"E*JLK9]$B�J-ULB9U;d Å I`N�gkB�JLK=E*MON�IrK=Xy^9N�I+E-B�DFE-U;jrK�E*JLK���^hE*J*W?I?T\^;K=I
z}BHV2N;]$B9Z`��J-N�V N�I�BhgrK=E*u ð xy{1spñeN�I�E-NiK=I�N�E*u�B�J;d

Å I\g?JLK�^�E*MO^9B@jrK�E*JLK���^HE*J*W?I?T\^;K=Imz}BH^-urK=JLK�^�E-B�J*MY¹;B9Zvz+bmMYE-UeMYI?_@J-B9U-UnK=I�ZcB�_@J-B9U-U
x7{1��U;j}E*u�B��
N�J*QSK=J-ZFMYI?_�B��+W?MY]@K=XOB�I�^9B�^�X[K�U-UHQ"u?MO^-u~MOUHV�K=g?gkB9ZPN�I�E-N\MYE;j&K=I�ZPK\U-B�E
N=��K=E*E*J*MYz?W?E-B9UnQ"u?MO^Lu�Z?B�E-B�J*V�MYI�B|MYE-U"zkB�urK;]�MON�JLK=Xy^-urK=JLK�^�E-B�J*MOU*E*MO^9U;d

��XYE*u�N�W?_@u¶E*JLK���^�E*J*W?I?T1UcK=J-B�^9N�I�^9B�g?E*WrK=XYXYbÈW?I?MOZFMYJ-B9^�E*MON�IrK=X�j�MYEiMOUiW�U-B���W?X�MYI
N�g}B�JLK=E*MON�IrK=XH^9N�I+E-B�DFE-U�E-N�U*MYV|W?XYELK=I�B9N�W�U*XYbÈMYI�U*ELK=I+E*M[K=E-B�ERQSN~E*JLK���^vE*J*W?I?T1UiQ"MYE*u
E*u�B�ULK=V2BnB�I�ZFg}N�MYI+E-U;j+z?W?E�Q"u?MO^-um^;K=J*J*b�grK�^LT$B�E-U�MYIiN�g?gkN@U*MYE-B�ZFMYJ-B9^�E*MON�I�U;d!�eu�B"ERQSN
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E*JLK���^iE*J*W?I?TFU ð IrK=V2B9Z µ��@�k·�	��*) K=I�Z J*	$�c¹�·�	��*) E*J*W?I?T1U,ñ�j!K=J-BiXON�_@MO^;K=XYXYbP^9N�W?g?XOB9Z
E-N�_$B�E*u�B�J;j�K=I�ZvJ-B���B�J*J-B9Z�K�U�N�I�B|z?MOZFMYJ-B9^�E*MON�IrK=X7E*JLK���^�E*J*W?I?T ð Æe�"��ñ�jrQ"u?MO^Lu�V�W�U*E
z}B�MYI�U*ELK=I�E*M[K=E-B9Z�K=I�Z�Z?B9U*E*J-N;b$B9Z�E-N�_$B�E*u�B�J;d"�eu?MOUC^9N�I�ZFMYE*MON�I�MOUCK(J-B��+W?MYJ-B�V2B�I�EC��N�J
V�K=IrK=_$B�V2B�I�EhK=g?g?XYMO^;K=E*MON�I�UHE*urK=E�U-B�E*W?gaU*W�^-u�Æe�"�&UCMYIvE*u�B�I�B�ERQSN�J*Tkd�ÆS�"�yU�XYMÛ�
B�l
^�bF^�XOBSJ-B9U-B�V|z?XOB9U�E*u�B"{�W?z�ACB�ERQSN�J*T��SN�I?I�B9^�E*MON�I ð {1A��"ñ ð U-B9B½m Å �"Ë ·@·On ñyZ?B���I?MYE*MON�I�U
�
N�J"E*JLK=I�U*g}N�J*EnI�B�ERQSN�J*T1U��

•
��U*ELK=z?XYMOU*uf��^�J-B;K=E-B�K=IcMYI�U*ELK=I�^9BhN=��K�E*JLK���^hE*J*W?I?T}d

•
�"^�E*MY]�K=E-B��SK�U-U*MY_@I�K�^�E*WrK=X0E*JLK���^|E-N�E*u�B�E*J*W?I?T ð U*ELK=J*E,ñ�dp�eu�BhB9U*ELK=z?XYMOU*u?V2B�I�E
K=I�Z`K�^�E*MY]�K=E*MON�I`N=��K|E*JLK���^HE*J*W?I?T\K=J-BHXON�_@MO^;K=XYXYbmULB�grK=JLK=E-BCB�]$B�I�E-U;j?z?W?EeV�K9b
zkBHMYV�g?XOB�V2B�I�E-B9Z�K�U�N�I�B|K=E-N�V�MO^|K�^�E*MON�I0d

•
qCB;K�^�E*MY]@K=E-B���Z?B�loK�ULU*MY_@IcE*JLK���^hN=��E*u�B�E*J*W?I?T ð U*E-N�g¾ñ�d

•
w�N1ZFMÛ��b\�eE*E*J*MYz?W?E-B9U;d

•
��B�J-N�W?E-B���^LurK=I?_$BhE*JLK���^HE*J*W?I?T\J-N�W?E-B ð z+bmV�K=IrK=_$B�V2B�I+EHN�J�K=W?E-N�V�K=E*MO^;K=XYXYb
z+b\E*u�BHW?I�Z?B�J*XYb1MYI?_�g?J-N�E-N1^9N�XOU,ñ�d

•
qCB9U-E*J-N;b}�0J-B�V2N;]$B"K=I�MYI�U*ELK=I�^9BpN=�¾KnE*JLK���^�E*J*W?I?Th��J-N�VÎE*u�B�I�B�EoQpN�J*T�K=I�Z�Z?B�l
K=E*ELK�^-ucK=XYXrJ-B9U-N�W?J-^9B9U"K=XYXON1^;K=E-B9Z2E-N|MYE;j�U*W�^LumK�UpX[K=zkB�XkU*grK�^9B�K=I�Z�zrK=I�ZFQ"MOZFE*u0d

�eu�B\E*JLK���^\E*J*W?I?T�E*JLK���^cB�I?_@MYI�B9B�J*MYI?_�K=E*E*J*MYz?W?E-B9U�K=J-B\grK=JLK=V2B�E-B�J-UmK�U-U*MY_@I�B9Z�E-N
MYE(Q"u?MO^Lu�MYI : W�B�I�^9B9U�MYE-U(z}B�urK9]1MON�JLK=Xn^-urK=JLK�^�E-B�J*MOU*E*MO^9U;d��eu�B9U-B`K=E*E*J*MYz?W?E-B9U�^;K=I�zkB
B�DFg?XYMO^�MYE*XYb ð K�ZFV�MYI?MOU*E*JLK=E*MY]$B�XYb�ñCK�U-U*MY_@I�B9Z�jrN�J�E*u�B�b`^;K=Ivz}BhMYV�g?XYMO^�MYE*XYbvK�U-U-MY_@I�B9Z`z+b
E*u�B�^�X[K�U-U*MÛ�r^;K=E*MON�IPK=I�Z�V�K=g?g?MYI?_\E*JLK���^|��W?I�^�E*MON�I�UCMYI+E-N\Ï��p�SU�K=E�E*u�B�MYI?_@J-B9U-UCE-N
K=I`w�s�xy{cZ?N�V�K=MYI0d��eu�BHzrK�U*MO^|K=E*E*J*MYz?W?E-B9U�N=�7E*JLK���^hE*J*W?I?T1U�K=J-BHE*u�B�MYJ >��3	\lÈ�7DF	��
�*	�C��c>R���kH jrE*u�B �+���}���,�
�(DF	�>@?ÌH;���Y�-��>����@�~	��¾){C2	����L>R���¾	��¾�,� V2B9^LurK=I?MOU*V2U;j D¾�,�
�����@>�� j
Dk�*�-�cC(D}>������ j �*�IH,��� �����¾�L� K=I�Z DF������������ K=E*E*J*MYz?W?E-B9U;d

�eu�B�^9N�V�z?MYIrK=E*MON�I`N=�&E*JLK���^�grK=JLK=V2B�E-B�J-UnK=I�Zig}N�XYMO^�MYI?_�K=E*E*J*MYz?W?E-B9U"B�IrK=z?XOB�E*u�B
U-W?J*]$B�MYXYX[K=I�^9B"N=�}K�E*JLK���^"^9N�I+E*JLK�^�E ð K�U7MYI��!�"w I�B�EoQpN�J*TFU,ñ�d!s!J*MON�J*MYERb�K=I�Z�g?J-B9B�V�gFl
E*MON�I�^;K=I�z}BmJ-B�_+K=J-Z?B9ZÈK�U�J-B�X[K=E*MON�IrK=X�K=E*E*J*MYz?W?E-B9U�z}B9^;K=W�U-B\E*u�B�b�B�DFg?J-B9U-U(^9B�J*ELK=MYI
z?MYIrK=J*biJ-B�X[K=E*MON�I�U"z}B�ERQpB9B�IcE*JLK���^HE*J*W?I?TFU;d��SN�I�^9B�g?E*WrK=XYXYb$j�E*u�B9ULB�z?MYIrK=J*biJ-B�X[K=E*MON�I�U
Z?B�E-B�J*V�MYI�BvE*u�B`V�K=I?I�B�JiMYI�Q"u?MO^-u�E*JLK���^`E*J*W?I?TFU2MYI+E-B�JLK�^�E\B;K�^-u�N�E*u�B�JmK�U�E*u�B�b
^9N�V�g}B�E-B��
N�J"I�B�ERQSN�J*T`J-B9U-N�W?J-^9B9UCZFW?J*MYI?_�grK=E*uvB9U-ELK=z?XYMOU*u?V2B�I+E�K=I�ZcgrK=E*uvV�K=MYI�E-B�l
IrK=I�^9B@dmÏ�N�J|B�D�K=V�g?XOB@j�K\E*JLK���^�E*J*W?I?T�Æo�7Ç2^;K=IPg?J-B9B�V�g?E(K=I�N�E*u�B�J|E*JLK���^�E*J*W?I?T
ÆoÆ4ÇLj¾N�I?XYbcMÛ� 	���� N=�!E*u�B|��N�XYXONtQ"MYI?_���]$B�^9N�I�ZFMYE*MON�I�UCu�N�XOZY� ð M�ñºÆo�7ÇhurK�UHK�J-B�X[K=E*MY]$B�XYb
u?MY_@u�B�Jeg?J*MON�J*MYEob2E*urK=I{ÆoÆ�ÇLj ð MYM�ñ�Æo�7Ç�^9N�I�E-B�I�Z?US��N�J"KhJ-B9ULN�W?J-^9B�W?E*MYXYMY¹;B9Zmz+b ÆoÆ�ÇLj ð MYMYM�ñ
E*u�BeJ-B9ULN�W?J-^9B"^;K=I?I�N�E�^9N�I�^�W?J*J-B�I+E*XYb�K�^9^9N�V�V2N1Z�K=E-BºÆo�7ÇeK=I�Z�ÆoÆ�ÇSzrK�U-B9Z�N�I�^9B�J*ELK=MYI
Z?B9^�MOU-MON�Iv^�J*MYE-B�J*M[KFj ð MY]�ñ�Æo�7ÇHMOUeg?J-B9B�V�g?E-N�J�B�IrK=z?XOB9Z�jrK=I�Z ð ]?ñ�ÆoÆ4ÇHMOUeg?J-B9B�V�g?ELK=z?XOB@d

��B9U-N�W?J-^9B(^�X[K�U-UhK��2I?MYEob�K=E*E*J*MYz?W?E-B9U|^;K=I�zkB�W�U-B9Z�E-N\U*g}B9^�MÛ��b�E*u�B�^�X[K�ULU�N=�pJ-B�l
ULN�W?J-^9B9U�Q"u?MO^Lu�K=J-BvE-N~z}BvB�DFg?XYMO^�MYE*XYb�MYI�^�XYW�Z?B9Z¶N�JiB�D?^�XYW�Z?B9Z���J-N�V÷E*u�B�grK=E*u¶N=�
E*u�B�E*JLK���^(E*J*W?I?T}d��eu�B9ULB(K=J-B(g}N�XYMO^�b�K=E*E*J*MYz?W?E-B9UhQ"u?MO^-uP^;K=I�z}B�W�ULB9Z�E-N\MYV�g}N@U-B
K�Z?ZFMYE*MON�IrK=X!^9N�I�U*E*JLK=MYI�E-UHN�IvE*u�B�U-B�XOB9^�E*MON�I�grK=E*u�g?J-N1^9B9U-U;d"��B9ULN�W?J-^9B�^�X[K�U-UCK��2I?MYERb
K=E*E*J*MYz?W?E-B9Un��N�J�K�E*JLK���^h^;K=I`z}B�U*gkB9^�MÛ�rB9Z`K�U�K�U-B���W�B�I�^9B�N=�7E*W?g?XOB9U<�
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Ï7MY_@W?J-B|µFd²Ðp���&JLK���^|�&J*W?I?Tkj���B9U-N�W?J-^9BhK=I�Z`�"ZFV�MYI?MOU*E*JLK=E*MY]$B�K=E*E*J*MYz?W?E-B9U

� �-�kH9��%��*�L�I�3���Y	 H)H,�n	2l����@>��g��� � �*�kH9��%1�3�L�c� ���Y	 H)H,��	\l����¸>��t�������
�eu�BHJ-B9ULN�W?J-^9B�lR^�X[K�U-U"grK=JLK=V2B�E-B�J"MOZ?B�I+E*MÛ�rB9UCK�J-B9U-N�W?J-^9B�^�X[K�U-US�
N�JSQ"u?MO^Lu�K=I`K��2I?MYERb
J-B�X[K=E*MON�I�U-u?MYg`MOU"Z?B���I�B9Z�j?Q"u?MYXOB�E*u�BhK��2I?MYEobmgrK=JLK=V2B�E-B�J�MYI�ZFMO^;K=E-B9U"E*u�BhK��2I?MYERb\J-B�l
X[K=E*MON�I�U-u?MYgfj�E*urK=EeMOU;j+Q"u�B�E*u�B�JeV2B�V|z}B�J-USN=�0E*u�B�J-B9U-N�W?J-^9BC^�X[K�U-U"K=J-BnE-N�zkB�MYI�^�XYW�Z?B9Z
N�J(B�D?^�XYW�Z?B9Z~��J-N�VåE*u�BigrK=E*u�N=��E*u�BiE*JLK���^mE*J*W?I?Tkda��B9ULN�W?J-^9Bi^�X[K�U-U�K��2I?MYEob�K=E3l
E*J*MYz?W?E-B9U(K=J-B�]$B�J*b�W�U-B���W?XpK=I�Z~gkNtQpB�J3��W?Xp^9N�I�U*E*J*W�^�E-U�zkB9^;K=W�ULB�E*u�B�bP^;K=IPz}B�W�U-B9Z
E-N`MYV�g?XOB�V2B�I+E�K\]�K=J*MOB�EobPN=�Sg}N�XYMO^�MOB9U;dmÏ�N�J|B�D�K=V�g?XOB@j7E*u�B�ba^;K=I~zkB�W�ULB9Z�E-N`^9N�IFl
ELK=MYI`^9B�J*ELK=MYIvE*JLK���^�E*J*W?I?T1UnQ"MYE*u?MYIvU*g}B9^�MÛ�r^HE-N�gkN�XON�_@MO^;K=X0J-B�_@MON�I�U�N=�yE*u�B�I�B�EoQpN�J*T}j
V2N�J-B�U*g}B9^�MÛ�r^;K=XYXYb$jrMYIaK2qCMÛÚ}B�J-B�I�E*M[K=E-B9ZP{1B�J*]�MO^9B9UCB�I+]1MYJ-N�I?V2B�I+E;j�ZFMÛÚ�B�J-B�I+ECJ-B�_@MON�I�U
N=��E*u�BiI�B�EoQpN�J*T�^9N�W?XOZ�zkBcK�U-U*MY_@I�B9Z�MYI�K�ZF]�K=I�^9B9Z��
N�J(ZFMÛÚ}B�J-B�I�Ei�pX[K�U-U-B9U(N=�H{1B�J3l
]1MO^9B@j+B;K�^LuiJ-B�_@MON�IiQ"MYE*u�MYESZFMOU*E*MYI�^�EpN�g}B�JLK=E*MON�IrK=X¾g}N�XYMO^�MOB9U;d��eu�B�U-MY_@I?MÛ�r^;K=I�^9B�N=��E*u�B
E*JLK���^|E*J*W?I?T`K=E*E*J*MYz?W?E-B9U�MYI`J-B�X[K=E*MON�I�U-u?MYg�Q"MYE*u`E*u�B|J-B9U-N�W?J-^9B|K=I�Z�K�ZFV�MYI?MOU*E*JLK=E*MY]$B
K=E*E*J*MYz?W?E-B9UCK=J-BhZ?B�g?MO^�E-B9Z`MYI`Ï7MY_@W?J-B|µFd²ÐFd

��B�_+K=J-ZFMYI?_aE*u�B�XON$K�Z�zrK=X[K=I�^�MYI?_aE-B9^-u?I?M	��W�B`K=IrK=XYb�¹;B9Z�K=z}N;]$B@j!E*u�B\K=_@_@J-B�_+K=E-B
E*JLK���^PzkB�EoQpB9B�IfEoQpN�I�N1Z?B9UcV�K;b�z}B�U*g?XYMYE*E-B9ZfK=V2N�I?_�V�W?XYE*MYg?XOBPE*JLK���^�E*J*W?I?TFU
z}B�ERQSB9B�I�E*u�B�ERQpN�I�N�Z?B9Utj�U*W�^Lu|E*urK=E&B;K�^Lu�E*JLK���^�E*J*W?I?Th^;K=J*J*MOB9UyKeg?J-N�g}N�J*E*MON�I�N=�?E*u�B
K=_@_@J-B�_+K=E-B�E*JLK���^@d!A�N�E-BeE*urK=E�MOU�Z?B9U*MYJLK=z?XOB"E-N�V�K=MYI�ELK=MYI�grK�^LT$B�EpN�J-Z?B�J*MYI?_|z}B�ERQSB9B�I
grK�^LT$B�E-U2z}B�XON�I?_�E-N�E*u�BcULK=V2B\V�MO^�J-N=l : N;Q ð U,K=V2BcU-N�W?J-^9B`K�Z?ZFJ-B9U-U;jpZ?B9U*E*MYIrK=E*MON�I
K�Z?ZFJ-B9ULU;j�K=I�Zcg}N�J*EnI+W?V�zkB�J,ñ�d
õSôPv�ô;ó Z{ý��bI>��ûg��BD�����
�/I ù�ÿ�� ý����gB����
�eu�BCV�K=MYI\g?W?J*g}N@U-B�N=��KhJ-N�W?E*MYI?_2K=XY_$N�J*MYE*u?VØMOUSE-Nh��I�ZmE*u�BCz}B9U*ESU-W?MYELK=z?XOB�grK=E*u\E-N
^;K=J*J*bcE*u�B�Z�K=ELK�E-N;QSK=J-Z?UHE*u�B�Z?B9U*E*MYIrK=E*MON�I0dC�eu�N�W?_@u0jkE*u�B|Z?B���I?MYE*MON�I�N=��E*u�B¡ÆRz}B9U*E
grK=E*upÇ�^9N�I+ELK=MYI�U�K=XYXyE*u�B�^9N�V�g?XOB�DFMYERbvN=��E*u�B�Z?B9^�MOU*MON�I0d�s�K=J*E*MO^�W?X[K=J*XYb$j�E*u�B�Z?B9^�MOU*MON�I
MOUiW�U*WrK=XYXYb�^9N�I�U*E*JLK=MYI�B9Z�z�b�KP^9N�V�z?MYIrK=E*MON�IÌN=�|U-N�V2BaçCN+{�K=I�Z¶K�ZFV�MYI?MOU*E*JLK=E*MY]$B
J-B���W?MYJ-B�V2B�I+E-Utd Å E!MOU!W�U-WrK=X�E-NhB�DFg?J-B9U-UpçCN+{�J-B���W?MYJ-B�V2B�I+E-UpMYI�E-B�J*V2U�N=�}zrK=I�ZFQ"MOZFE*u
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K=I�ZvZ?B�X[K9b$jrN�z?ELK=MYI?MYI?_\K�U-N�XYW?E*MON�IvU-grK�^9BH��N�J"E*u�B|^9N�I�U*E*JLK=MYI�B9Z`g?J-N�z?XOB�V ð M�d B@d�I�N�IFl
W?I?M	��W�B2U-N�XYW?E*MON�I¾ñ�dÌqCB�I�^9B@jyK=I�N�zFÔ3B9^�E*MY]$B2��W?I�^�E*MON�IPMOU�K�Z?Z?B9ZPE-NcE*u�B2g?J-N�z?XOB�VöMYI
N�J-Z?B�J�E-Nv��I�Z�E*u�BÁÆRz}B9U*E�^9N�I�U*E*JLK=MYI�B9Z�grK=E*upÇLda��b1g?MO^;K=X"N�zFÔ3B9^�E*MY]$B9U�K=J-B��
K=MYJ�XON$K�Z
zrK=X[K=I�^�MYI?_iN;]$B�J"E*u�BHI�B�ERQSN�J*T\XYMYI?T1U;j1J-B9ZFW�^�MYI?_2E*u�BCJ-B Ô*B9^�E*MON�Icg?J-N�zrK=z?MYXYMYERbm�
N�Jnxy{1s
Z?B�V�K=I�Z?Utj�N�JnV�MYI?MYV�MY¹9MYI?_�E*u�BHJ-B9ULN�W?J-^9B�W?E*MYXYMY¹tK=E*MON�I�^9N@U*E;d

³�I�E*u�BcN�E*u�B�J2urK=I�Z�jSJ-N�W?E*MYI?_�K=XY_$N�J*MYE*u?VÖB���^�MOB�I�^�b�MOU�J-B�]$B;K=XOB9ZÈz+b�ERb1g?MO^;K=X
g}B�J3�
N�J*V�K=I�^9B�grK=JLK=V2B�E-B�J-U��CK=IaB���^�MOB�I+EhW�ULB�N=��I�B�EoQpN�J*T�J-B9U-N�W?J-^9B9UCMOUCE*JLK=I�U*X[K=E-B9Z
MYI�E-N�KnXONtQ J��Û�t�I¹t����.Dk�3�KJ-	KJ���� �¸>�� �
N�JyI�B�Q�Z?B�V�K=I�Z?U!N�J!Kn_$N1N1Z|XON$K�Z�zrK=X[K=I�^�MYI?_�E*urK=E
K=XYXOB�]1M[K=E-B9U�^9N�I?_$B9U*E*MON�I�z}N�E*E*XOB�I�B9^-TFU;dcw�N�J-B9N;]$B�J;j!U*W?J*]1MY]@K=z?MYXYMYERb�MOU-U*W�B9U�^;K=I~z}B�K=I
K�Z?ZFMYE*MON�IrK=XSB�]�K=XYWrK=E*MON�I�^�J*MYE-B�J*MON�If��K=XY_$N�J*MYE*u?V2U(K=J-B�^9N�V�grK=J-B9ZP��N�J|E*u�B�MYJhJ-B;K�^�E*MON�I
E-N���K=MYXYW?J-B9UnMYIcE*u�BhI�B�ERQpN�J*T}d

�eu�B(g?J-N�z?XOB�V N=����I�ZFMYI?_�K=IPN�g?E*MYV�K=X�grK=E*u�V2B9B�E*MYI?_�K\U-B�EhN=�"^9N�I�U*E*JLK=MYI�E-UhMOU
J-B��
B�J-B�I�^9B9Z�K�UH�SN�I�U*E*JLK=MYI+E3lRÆ"K�U-B9Za��N�W?E*MYI?_�j¾K=I�Zv^9N�I�U-E*MYE*W?E-B9UCK=I`MYV�g}N�J*ELK=I+E�K=J-B;K
N=�HJ-B9U-B;K=J-^Lu0d��SN�I�U*E*JLK=MYI+E3lRÆ"K�U-B9Z���N�W?E*MYI?_�MOUiK�_$B�I�B�JLK=XYMY¹tK=E*MON�I�N=�|çCN+{�J-N�W?E*MYI?_
ð K=IaB�]$N�XYW?E*MON�I���J-N�VÜE*JLK�ZFMYE*MON�IrK=X Å GHs�U,ñ�jrE*urK=ECELK=T$B9UCU*gkB9^�MÛ�rB9Z�E*JLK���^(K=E*E*J*MYz?W?E-B9U;j
I�B�EoQpN�J*TcK=I�Z�g}N�XYMO^�bi^9N�I�U-E*JLK=MYI+E-UeMYI+E-N�K�^9^9N�W?I�E"Q"u�B�ImV�K=T1MYI?_(J-N�W?E*MYI?_�Z?B9^�MOU*MON�I�U;d
�SN�I�U-E*JLK=MYI+E3l�zrK�U-B9ZvJ-N�W?E*MYI?_�MOU�K=g?g?XYMO^;K=z?XOB|E-N(E*JLK���^|K=_@_@J-B�_+K=E-B9UCK�UnQpB�XYXyK�U : NtQnU;d

�SN�I�U*E*JLK=MYI+E-U\K=J-Bcz?J-N$K�ZFXYb�^�X[K�U-U*MÛ�rB9Z�MYIÈE*u?J-B9BcERb1gkB9U��`^9N�I�^;K9]$B ð B@d _�d�zrK=I�Z1l
Q"MOZFE*u�N�J�J-B9U-N�W?J-^9B2^�X[K�U-U,ñ�j7K�Z?ZFMYE*MY]$B ð B@d _�d2Z?B�X[K;b?ñ�K=I�ZPV|W?XYE*MYg?XYMO^;K=E*MY]$B ð B@d _�d�XON@U-U
g?J-N�zrK=z?MYXYMYEob?ñ�dp�Î^9N@U-E"��W?I�^�E*MON�IvW�U*MYI?_�K�Z?ZFMYE*MY]$B|^9N�I�U*E*JLK=MYI�E-UnurK�U"E*u�B���N�J*V

Σ(d1, d2, ..., dn)
j

Q"u?MYXOB�K(^9N@U*E"��W?I�^�E*MON�I`W�U*MYI?_�V|W?XYE*MYg?XYMO^;K=E*MY]$B�^9N�I�U*E*JLK=MYI�E-U�XON1N�T1UeXYMYT$B

Π(d1, d2, ..., dn)

Å I�E*u�B�^;K�U-BvN=�h^9N�I�^;K9]$B�^9N�I�U*E*JLK=MYI�E-UiE*u�BvgrK=E*u�ULB�XOB9^�E*MON�I�^-u�N1N@U-B9UiXYMYI?T1U�Q"u�N@U-B
^LurK=JLK�^�E-B�J*MOU*E*MO^9UHK=J-BhK=XYQSK9bFU�K=z}N;]$B�K�_@MY]$B�Iv^9N�I�U*E*JLK=MYI+E;j¾B@d _�dYj?zrK=I�ZFQ"MOZFE*u0d��ÎU*MYV(l
g?XOB\u�B�W?J*MOU-E*MO^\W�U*MYI?_aE*u�B\zrK=I�ZFQ"MOZFE*uÈ^9N�I�U*E*JLK=MYI+E�E-Nag?J*W?I�B\E*u�B\I�B�EoQpN�J*T�_@JLK=g?u0j
K=I�ZcK=g?g?XYb1MYI?_2K�U-u�N�J*E-B9U*E3l�grK=E*uvK=XY_$N�J*MYE*u?VØE-N�E*u�B�J-B9U-W?XYELK=I+EnU*W?zFl�g?J-N�z?XOB�VØMOUe^9N�IFl
U-MOZ?B�J-B9Z�MYImU-B9^�E*MON�I\µFd Ç d7è�u?MYXOB�U-MYI?_@XOB�K�Z?ZFMYE*MY]$BHN�J�V�W?XYE*MYg?XYMO^;K=E*MY]$B�^9N�I�U*E*JLK=MYI+E-U"K=J-B
E*JLK�^�ELK=z?XOB(z�b$jk��N�JHB�D�K=V�g?XOB@j}E*u�B�QSB�XYXÛl�T�I�NtQ"I~qCM Ô TFU*E*JLK�m qCM Ô Ç@ÉOn N�JHÆSB�XYXYV�K=IFlRÏrN�J-Z
m Ï�Ï!Ð@± n m ÆeB�X Ç ´ n K=XY_$N�J*MYE*u?V2U;j!E*u�Bmg?J-N�z?XOB�VøzkB9^9N�V2B9U(ACs�lR^9N�V�g?XOB�E-BmQ"u�B�I�EoQpNaN�J
V2N�J-B�K�Z?ZFMYE*MY]$BtÍ�V�W?XYE*MYg?XYMO^;K=E*MY]$Bi^9N�I�U*E*JLK=MYI�E-U|K=J-B�W�U-B9Z�d Å I�E*u?MOU�^;K�ULB�ULB�]$B�JLK=X7g}N@U3l
U-MYz?XOB�U-N�XYW?E*MON�I�UnV�W�U*Enz}B�B�]�K=XYWrK=E-B9Z�j?W�U-MYI?_2u�B�W?J*MOU*E*MO^9UnE-N�^Lu�N�N@ULB|K���B;K�U-MYz?XOBhN�I�B@d
�SN�I�U-E*JLK=MYI+E3lRÆ"K�U-B9Zv��N�W?E*MYI?_2MOU"W�U*WrK=XYXYbÌ��WrK=XYMÛ�rB9Z�K�UnN=ó2MYI�B|K=I�ZcN�I?XYMYI�B@d

• ��� ���k�ÓAF�p g}B�J3��N�J*V2UegrK=E*u`^9N�V�g?W?ELK=E*MON�IvN�W?E-U-MOZ?BHI�B�ERQpN�J*TcB�XOB�V2B�I�E-U;jFMYIK`s�K=E*uÈ�SN�V�g?W?ELK=E*MON�I�{1B�J*]$B�J ð sp�"{?ñ�d Å E|ELK=T$B9U(K�U|MYI?g?W?E�KcT1I�N;Q"I�U*ELK=E*MO^
E*JLK���^�V�K=E*J*MÛD¶K=I�Z�jnzrK�ULB9Z�N�IÌK�Z?B�ELK=MYXOB9Z¶K=I�Z�K�^9^�W?JLK=E-B�E-N�g}N�XON�_@bÈV�K=g
ð z?W?MYXYE|Q"MYE*uPMYIF�
N�J*V�K=E*MON�I�_+K=E*u�B�J-B9Z���J-N�V�E*u�B�I�B�ERQSN�J*T?ñ�j7MYE|^9N�V�g?W?E-B9U�E*u�B
N�g?E*MYV�K=X�I�B�EoQpN�J*T�grK=E*u�U���N�J�E*urK=E2_@MY]$B�IÈE*JLK���^vV�K=E*J*MÛD}d¶�eu�BvZFJLK;Q"zrK�^-T
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N=�SU*W�^Lu~K=g?g?J-N$K�^-uPMOUHE*urK=EhK\Z?B�ELK=MYXOB9ZaE*JLK���^(V�K=E*J*MÛDaurK�UHE-NmzkB�T1I�N;Q"I�MYI
K�ZF]�K=I�^9B@d��eu�BCULN�XYW?E*MON�ImMOUS]@K=XYMOZi��N�JSE*u�BC_@MY]$B�I\U-ELK=E*MO^�MYI?g?W?E;jFz?W?EeMYE"^;K=I?I�N�E
ULK=E*MOU3��b�I�B�QÌE*JLK���^|Z?B�V�K=I�Z?U;d

• � �r� ���k��AF�p MOU�K\J-N�W?E*MYI?_�V2B9^-urK=I?MOU*VøB�V|z}B9Z?Z?B9Z�N�I~I�B�ERQSN�J*T~B�XOB�V2B�I+E-U
MYI+E-B�XYXYMY_$B�I�^9B@d`{�W�^-u�K\J-N�W?E*MYI?_`g?J-N1^9B9U-UhJ-B9^9B�MY]$B9U;j7K�U�MYI?g?W?E;j7ZFb�IrK=V�MO^�E*JLK���l
�r^�J-B��+W�B9U*E-U�K=I�Z�urK�UHI�NmT�I�NtQ"XOB9ZF_$B�N=����W?E*W?J-B�J-B���W?MYJ-B�V2B�I+E-Utd�GCMY]$B�IaE*u?MOU
E*JLK���^�Z?B�V�K=I�Z\K=I�Z2zrK�U-B9Z�N�ImK�ZFb1IrK=V�MO^ ð K=I�Z�gkN@U-U-MYz?XYb�MYI�^9N�V�g?XOB�E-Btñ�I�B�E3l
QpN�J*T\U*ELK=E-BCMYEn^9N�V�g?W?E-B9Ue�
B;K�U*MYz?XOBCgrK=E*u�Ue��N�JeE*urK=EnZ?B�V�K=I�Z�d��eu�B�ZFJLK;Q"zrK�^-T
N=�kU*W�^Lu2K=g?g?J-N$K�^-u2MOU�E*urK=E!MYE�urK�U�E-NCzkBSg}B�J3��N�J*V2B9Z�W?I�Z?B�J�U*E*J*MO^�E!N�g}B�JLK=E*MON�IrK=X
J-B��+W?MYJ-B�V2B�I�E-U ð B@d _�dYj!^9N�V�g?W?ELK=E*MON�IrK=Xn^9N�V�g?XOB�DFMYERb$jpK=XY_$N�J*MYE*u?V ^9N�I�]$B�J*_$B�I�^9B
E*MYV2Btñ"K=I�ZcurK�U"E-N2zkBHJ-B9U*MYXYMOB�I�EnE-N�E*JLK=I�U*MOB�I�E�I�B�EoQpN�J*T`^9N�I�ZFMYE*MON�I�U;d

� �������k� K=g?g?J-N$K�^Lu�B9Ui��I�ZÈK�U*W?MYELK=z?XOBcgrK=E*u�W?gkN�I�Z?B�V�K=I�Z�K=J*J*MY]@K=XOU;dÈxy{1s�U�^;K=Iz}B`^;K=XO^�W?X[K=E-B9ZÈE-N�V2B9B�EiZ?B�V�K=I�ZÈJ-B��+W?MYJ-B�V2B�I�E-U\K=I�ZÈU-B�J*]�MO^9Bv^9N�I�U*E*JLK=MYI+E-U;j"U-W�^-u
K�U�K9]@K=MYX[K=z?XOB�^;K=grK�^�MYERb~K=I�Z~B�D1g}B�J*MOB�I�^9B9ZPZ?B�X[K9b$j!K�U�QSB�XYXpK�UhE-NcN�g?E*MYV�MY¹;BmK\_@MY]$B�I
��W?I�^�E*MON�I�N=�eI�B�ERQSN�J*T~B9^9N�I�N�V�MO^9U;d`�eK=XO^�W?X[K=E-B9Z�grK=E*u�UhQ"MYXYX�z}B�B9U*ELK=z?XYMOU*u�B9Z~W�U*MYI?_
�S�nlRx0qHs¯N�J2�C{�Hs�lR�"� d Å I�E*u�BcN�IFl�XYMYI�BcgrK=E*u�^;K=XO^�W?X[K=E*MON�I�K=g?g?J-N$K�^-u0jpE*u�B\J-B�l
U-W?XYE*MYI?_�_@XON�zrK=X}E*JLK���^HZFMOU*E*J*MYz?W?E*MON�IcN;]$B�JeE*MYV2BHZ?B�g}B�I�Z?U"N�IiE*u�B�K=J*J*MY]@K=XkN�J-Z?B�JnK=I�Z
U-MY¹;BnN=�0Z?B�V�K=I�Z?U;d!�"^�E*WrK=XrJ-B9U-N�W?J-^9BHK=XYXON1^;K=E*MON�IiN;]$B�JpE*MYV2B�^9N�W?XOZ�zkB9^9N�V2Bn�
K=J!��J-N�V
N�g?E*MYV�K=X&Q"MYE*u`J-B9U*g}B9^�EnE-N�U-N�V2BHg}B�J3��N�J*V�K=I�^9B�^�J*MYE-B�J*M[K ð B@d _�d!V�K�DFMYV|W?V XYMYI?TmXON$K�Z
N�J�E-N�ELK=XyZ?B�X[K9b�ñeN�J�B9^9N�I�N�V�MO^�^�J*MYE-B�J*M[K ð B@d _�dº��WrK=I+E*MYERb`N=��grK=E*u�UCN�JnXYMYI?T1U�ñpW�U-B9ZcE-N
Z?B9U-MY_@I`E*u�BHX[K9b$N�W?E;d
�/� ���k� x7{1s¶X[K9b$N�W?Eh^;K=XO^�W?X[K=E*MON�I�K=XYXONtQnUC��N�JCE*u�B(U-B�E*E*MYI?_\W?gaN=�eK�g}N�MYI+E�N=�pN�g}B�J3lK=E*MON�I0j�_@XON�zrK=XYXYb\N�g?E*MYV�K=X&Q"MYE*u`J-B9U*g}B9^�EnE-N�U-N�V2BHg}B�J3��N�J*V�K=I�^9B�^�J*MYE-B�J*M[K(J-B�X[K=E-B9ZcE-N
E*u�B|I�B�ERQSN�J*Tv^9N@U*E�N=��N�g}B�JLK=E*MON�I0d �/� ���k� ^;K=XO^�W?X[K=E*MON�I�ELK=T$B9UnMYI+E-N\K�^9^9N�W?I+EC_@XON�zrK=XMYIF�
N�J*V�K=E*MON�IcK=zkN�W?EpE*u�B�U*ELK=E-B�N=�0E*u�BnI�B�ERQSN�J*TiK=I�ZiE*JLK���^"�
N�J-B9^;K�U*E;j+Q"u?MYXOBCN�IFl�XYMYI�B
^;K=XO^�W?X[K=E*MON�I�U�K=J-B�N�I?XYbaK=XYXONtQpB9Z~E-N\ELK=T$B�MYI+E-NvK�^9^9N�W?I�EhXON1^;K=X�K=I�Z�MYI�^9N�V�g?XOB�E-B�MYIFl
�
N�J*V�K=E*MON�I0d Å Im�
K�^�E;j?N�IFl�XYMYI�BhK=I�ZcN=Úkl�XYMYI�B�^;K=XO^�W?X[K=E*MON�I�U�K=J-B�^9N�V�g?XOB�V2B�I+ELK=J*b$dS�eu�B
I�B�EoQpN�J*Tm^;K=I�z}B�N�g?E*MYV�K=XYXYb�B�I?_@MYI�B9B�J-B9ZcK=I�ZmU-B�E�W?g\K=J-N�W?I�Z\KhgkN�MYI�ESN=�&N�g}B�JLK=E*MON�I
N�I�KvXON�I?_�E-B�J*VåzrK�U*MOU;j�K=I�Z�N�IFl�XYMYI�B\Z?B9^�MOU*MON�I�U�^;K=I�zkBiELK=T$B�I�E-N�K�^9^9N�V�V2N1Z�K=E-B
E*JLK���^h]�K=J*M[K=E*MON�I�UCK=J-N�W?I�ZcE*urK=Eng}N�MYI+E�N�I�K(U-u�N�J*E-B�JnE*MYV2B9U-^;K=XOB@d

¿|© ¦ 6;8;:�<�¬ ¦ 8�ì ù <?6 ¥ ª î ©¾«&8t¬ ¦ ½P4m§�½¾©r:�¬�8t¼ ã 6
��N�W?E*MYI?_�MYI+]$N�XY]$B9U�ERQpN|B�I+E*MYE*MOB9U;j+IrK=V2B�XYb�E*u�BeJ-N�W?E*MYI?_�g?J-N�E-N1^9N�X¾K=I�Z(E*u�BSJ-N�W?E*MYI?_

K=XY_$N�J*MYE*u?V`d��eu�B(J-N�W?E*MYI?_cg?J-N�E-N1^9N�X�urK�UHE*u�B(ELK�U*T�N=�S^;K=g?E*W?J*MYI?_`E*u�B�U-ELK=E-B�N=�pE*u�B
I�B�EoQpN�J*T�K=I�Z|MYE-U!K;]�K=MYX[K=z?XOBeI�B�EoQpN�J*T|J-B9ULN�W?J-^9B9U�K=I�Z�ZFMOU-E*J*MYz?W?E*MYI?_CE*u?MOU7MYIF�
N�J*V�K=E*MON�I
E*u?J-N�W?_@u�N�W?E\E*u�BvI�B�ERQpN�J*T}d¡�eu�B`J-N�W?E*MYI?_�K=XY_$N�J*MYE*u?VÖW�ULB9U�E*u?MOUiMYIF��N�J*V�K=E*MON�I�E-N
^9N�V�g?W?E-B�U*u�N�J*E-B9U*E�grK=E*u�U;d¶�pW?J*J-B�I+EizkB9U*E3lRB�Ú�N�J*E2J-N�W?E*MYI?_Pg}B�J3�
N�J*V2U2E*u�B9U-B\ELK�U*TFU
zrK�ULB9ZmN�I`K�U*MYI?_@XOBCV2B;K�U*W?J-BHXYMYT$BCu�N�gFlR^9N�W?I+EnN�J"Z?B�X[K9b$dS�SÆS�¶u�NtQpB�]$B�J;jrV|W�U*EeELK=T$B
MYI�E-N�K�^9^9N�W?I�EiV�W?XYE*MYg?XOB�çCN+{ÈK=I�Z�K�ZFV�MYI?MOU*E*JLK=E*MY]$B�J-B���W?MYJ-B�V2B�I+E-U;j"E*u�B�U-N=lR^;K=XYXOB9Z
C(%1�g>��@� �L���×HI>��*	�����>¸�hD?	�>@? g?J-N�z?XOB�V ð w��Sspñ�jkQ"u?MO^-uaW?IF��N�J*E*W?IrK=E-B�XYb$j}MOUCT1I�N;Q"IaE-NizkB
KPA�s�lR^9N�V�g?XOB�E-B�g?J-N�z?XOB�V`d¶��I�B�D1E-B�I�U*MY]$B`J-B�]�MOB�Q�N=�h�SÆe�òK=XY_$N�J*MYE*u?V2Ui^;K=I�zkB
�
N�W?I�ZmMYIGm Ï7�"w�s · ± n d!�fz?J*MOB��yXYMOU*EeN=�7B�DFMOU*E*MYI?_��SÆe�ÌK=XY_$N�J*MYE*u?V2U"MOUe_@MY]$B�I\zkB�XYXONtQ��
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•
è�MOZ?B9U*E3l {�u�N�J*E-B9U-E�s�K=E*u

•
{�u�N�J*E-B9U*E3l�è�MOZ?B9U-E�s�K=E*u

•
q�b1IrK=V�MO^h��XYE-B�J*IrK=E*MY]$B|s�K=E*u

•
q�b1IrK=V�MO^�J-N�W?E*MYI?_2Q"MYE*uvgrK=J*E*M[K=X&MYIF�
N�J*V�K=E*MON�I

•
wvMYI?MYV�W?V MYI+E-B�J3�
B�J-B�I�^9BhJ-N�W?E*MYI?_\K=XY_$N�J*MYE*u?V

•
s!J-N=��XOB�l�zrK�U-B9Z`J-N�W?E*MYI?_

�eu�BvU*ELK=I�Z�K=J-Z Hk?1���c>R�kHI>7DF	�>@?�D¾�*�KJ��O�IC ^;K=I�zkBvU-N�XY]$B9Z�z+b�E*u�B�K���N�J-B�V2B�I�E*MON�I�B9Z
qCM Ô3T1U-E*JLKiK=I�Z�ÆeB�XYXYV�K=IFlRÏ�N�J-Z~K=XY_$N�J*MYE*u?V2U;j}Q"u?MO^LuP^9N�V�g?W?E-B�U-u�N�J*E-B9U*EHgrK=E*u�U���J-N�V
K`_@MY]$B�I�U-N�W?J-^9BiI�N1Z?B2E-N�K=XYXSN�E*u�B�J�I�N1Z?B9U�MYI~E*u�B2I�B�EoQpN�J*T}dv� U*MYV�g?XOBiu�B�W?J*MOU*E*MO^
ð U-W?_@_$B9U*E-B9Z�z+b�E*u�BnI�N�J*V�K=E*MY]$B�Z?N1^�W?V2B�I+EWm ��w��

+
É@ÉOn ñ�j$IrK=V2B�XYb�E*u�BC�SN�I�U*E*JLK=MYI�B9Z

{�u�N�J*E-B9U-E�s7K=E*u�Ï7MYJ-U*E ð �"{1s�Ï�ñ"K=XY_$N�J*MYE*u?V MOUn_@MY]$B�I`MYIvU-B9^�E*MON�IvµFd Ç d
õSôPv�ô;õ {��������qB�G~[7ýF�Yÿ��
������EGdBD���
�eu�B�^9N�I�^9B�g?EhN=� ���k)�%F�,�*)c = . Î �@�3	kDL? MOUCMYV�g}N�J*ELK=I+E��
N�JHE*JLK���^�B�I?_@MYI�B9B�J*MYI?_`MYIw�s�xy{0jtMYE0MOUyK=IrK=XON�_$N�W�UyE-N�Ke]1MYJ*E*WrK=X$E-N�g}N�XON�_@b�MYI�K=I|Nt]$B�J*X[K9bhV2N1Z?B�X�d Å E0MOU0XON�_@MO^;K=XYXYb
V�K=g?g}B9Z�N�I+E-NmE*u�B|g?u�b1U-MO^;K=XyI�B�EoQpN�J*TvE*u?J-N�W?_@uaE*u�B�U-B�XOB9^�E*MON�IaN=��xy{1s�U���N�JCE*JLK���^
E*J*W?I?TFU;d!��IiMYI�ZFW�^9B9Zcw�s�xy{i_@JLK=g?u`^9N�I�U-MOU*E-UeN=�7K�U-B�E"N=�yxy{1��U ð E*u�BCI�N1Z?B9U"N=�&E*u�B
_@JLK=g?u¾ñ�K=I�Z�K�ULB�E�N=��x7{1s�U ð Q"u?MO^Lu�g?J-Nt]�MOZ?B|XON�_@MO^;K=X&g}N�MYI+E�E-N�gkN�MYI�E�^9N�I?I�B9^�E*MY]1MYERb
z}B�ERQSB9B�IvE*u�B�xy{1��U;j¾K=I�Zcu�B�I�^9B|U-B�J*]$B�K�U"E*u�BhXYMYI?TFUnN=�!E*u�B�MYI�ZFW�^9B9Z`_@JLK=g?u¾ñ�dS�eu�B
MYI�ZFW�^9B9Zvw�s�x7{\_@JLK=g?u�K=z�U*E*JLK�^�E*MON�IvMOUe��N�J*V�K=XYMY¹;B9ZvzkB�XONtQhd

x0B�E
G = (V,E, c)

z}B�K|^;K=grK�^�MYELK=E-B9Z�_@JLK=g?u\Z?B�g?MO^�E*MYI?_�E*u�B�g?u�b1U*MO^;K=X¾E-N�gkN�XON�_@b
N=�CE*u�B\I�B�ERQSN�J*Tkd�qCB�J-B@j

V
MOU(E*u�BcU-B�E�N=�CI�N�Z?B9U(MYI�E*u�B\I�B�ERQSN�J*T�K=I�Z

E
MOU(E*u�B

ULB�EHN=�SXYMYI?T1U�j�E*urK=E�MOU;jk�
N�J
v
K=I�Z

w
MYI

V
j}E*u�B�N�zFÔ*B9^�E

(v, w)
MOUCMYI

E
MÛ�

v
K=I�Z

wK=J-BiZFMYJ-B9^�E*XYbP^9N�I?I�B9^�E-B9Z~W?I�Z?B�J
G
d\�eu�B�grK=JLK=V2B�E-B�J

c
MOU�KcU-B�E�N=�n^;K=grK�^�MYEob�K=I�Z

N�E*u�B�Jn^9N�I�U-E*JLK=MYI+E-U�K�U-ULN�^�M[K=E-B9Z\Q"MYE*u
E
K=I�Z

V
d�èPBHQ"MYXYX�J-B���B�JeE-N

G
K�UeE*u�B�ÆRzrK�U-BIÇ

I�B�EoQpN�J*TcE-N�g}N�XON�_@b$d
x0B�E

H = (U,F, d)
z}B(E*u�B(MYI�ZFW�^9B9ZPw�s�xy{�_@JLK=g?u0j&Q"u�B�J-B

U
MOU|K\U*W?z�U-B�EhN=�

V
J-B�g?J-B9U-B�I�E*MYI?_cE*u�B�ULB�E�N=��xy{1��U�MYI�E*u�BhI�B�EoQpN�J*T}j�N�J�V2N�J-B�g?J-B9^�MOU-B�XYb`E*u�B�U-B�E�N=�

x7{1��USE*urK=EnK=J-B�E*u�BCB�I�ZFg}N�MYI+E-UnN=�7K=ESXOB;K�U*E"N�I�BHxy{1s7d×q�B�J-B@j
F
MOUpE*u�BHU-B�EeN=�yxy{1s�U;j

ULN�E*urK=En�
N�J
x
K=I�Z

y
MYI

U
j�E*u�B�N�zFÔ3B9^�E

(x, y)
MOUnMYI

F
MÛ��E*u�B�J-B|MOU�K=Ivx7{1s�Q"MYE*u

xK=I�Z
y
K�UnB�I�ZFg}N�MYI+E-U;d��eu�B�grK=JLK=V2B�E-B�J

d
MOU"E*u�BhU-B�EnN=�!Z?B�V�K=I�Z?U�K=I�ZcJ-B9U-E*J*MO^�E*MON�I�U

K�ULU-N�^�M[K=E-B9Z`Q"MYE*u
F
d��!]1MOZ?B�I+E*XYb$j

H
MOU�K�ZFMYJ-B9^�E-B9Zv_@JLK=g?u0d Å E�^;K=I`z}BhU-B9B�IcE*urK=E

HZ?B�g}B�I�Z?UnN�I`E*u�BhE*JLK=I�U*MYE*MY]�MYEobc^-urK=JLK�^�E-B�J*MOU*E*MO^9UCN=�
G
d

�eu+W�U;j=E*u�B�MYI�ZFW�^9B9Z�w�s�xy{h_@JLK=g?u�MOU&E*u�BpK�^�E*WrK=XFU-N�XYW?E*MON�I�N=��E*u�B�g?J-N�z?XOB�V¡N=�rK=XÛl
XON1^;K=E*MYI?_|I�B�EoQpN�J*T2J-B9ULN�W?J-^9B9U�E-N�KhU*b1U-E-B�V N=�0Z?B�V�K=I�Z?U�W?I�Z?B�JS^9B�J*ELK=MYIi^9N�I�U*E*JLK=MYI�E-U
K=I�Z�N�zFÔ*B9^�E*MY]$B|��W?I�^�E*MON�I0dh�SN�V�g?W?E-B9ZaN=ó2MYI�B@j}MYE�MOUHK�ULN�XYW?E*MON�IaN=�pE*u�B�U*ELK=E*MO^�XON$K�Z
zrK=X[K=I�^�MYI?_vg?J-N�z?XOB�V`d|è�u�B�IaE*JLK���^�^9N�I�ZFMYE*MON�I�Uh^-urK=I?_$B�W?I�B�DFg}B9^�E-B9ZFXYb$j&K�Z�K=g?E*MY]$B
V2B�E*u�N1Z?UpK=J-BnI�B9B9Z?B9Z�d!�eu�B"T�I�NtQ"IiK=g?g?J-N$K�^-u�B9USU-B9B�T���N�JpZFMOU*E*J*MYz?W?E*MON�IiN=�}E*u�B"XON$K�Z
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MYIPKizrK=X[K=I�^9B9ZaQSK;b�zrK�ULB9Z�N�IaV2B;K�U*W?J-B�V2B�I�E-U;j0U*W�^Lu~K�UHB�I�Z1l�E-N=lRB�I�Z�V2N�I?MYE-N�J*MYI?_�j
N�J"V2N�I?MYE-N�J*MYI?_mN=��B;K�^LuvXYMYI?TmMYI�ZFMY]�MOZFWrK=XYXYb$d
w�s�xy{¡�"Z�K=g?E*MY]$BÈ�0JLK���^��!I?_@MYI�B9B�J*MYI?_ ð w��!�"�pñ m ��
$x@è ·F®�n MOUPK�ZFMOU*E*J*MYz?W?E-B9Z
K�Z�K=g?E*MY]$B�K=XY_$N�J*MYE*u?V÷�
N�J2zrK=X[K=I�^�MYI?_�E*u�BcXON$K�Z�d¶�eu�B�K=XY_$N�J*MYE*u?VÖE*J*MOB9U�E-NPB���WrK=XÛl
MY¹;B�^9N�I?_$B9U*E*MON�I�V2B;K�U*W?J-B9UmK=V2N�I?_�E*u�Bvx7{1s�Umz+bÈK=g?g?J-N9DFMYV�K=E*MYI?_�E*u�Bv_@JLK�ZFMOB�I�E3l
g?J-N=Ô*B9^�E*MON�IvK=XY_$N�J*MYE*u?V`jFQ"u?MO^-ucE*JLK=I�U*��B�J-UeE*JLK���^HE-NtQSK=J-Z\E*u�BHZFMYJ-B9^�E*MON�IvN=�&E*u�BC_@JLK�l
ZFMOB�I�Eeg?J-N=Ô3B9^�E*MON�I`N=�&E*u�BHN�zFÔ*B9^�E*MY]$B���W?I�^�E*MON�I0d��eu�BC^9N�I�^9B�g?EnN=�yU*g?XYMYE*E*MYI?_(E*JLK���^�K=E
E*u�B : NtQ�XOB�]$B�X?MYI�E-NCV|W?XYE*MYg?XOB"grK=E*u�U7MOU�MYI+E*J-N1ZFW�^9B9Z(MYIÌm�{s;�x

+
· µ n d7�eu�BSx7{1sa��N�J7E*u�B

MYI�^9N�V�MYI?_cE*JLK���^(MOU�ULB�XOB9^�E-B9Z���J-N�VòE*u�B��?DFB9Z�ULB�EHN=�pgrK=E*u�U�zrK�U-B9ZaN�I�^9N�I?_$B9U*E*MON�I
K=I�ZÈE*u�B`XOB�I?_@E*u�N=�hE*u�B`grK=E*u0d��eu�Bvw��!�"� K=g?g?J-N$K�^-u�zrK�U-B9U�E*JLK���^�B�I?_@MYI�B9B�J3l
MYI?_�Z?B9^�MOU*MON�I�U�N�I�E*u�B\V2B;K�U-W?J-B9Z�E*JLK���^c^9N�I�ZFMYE*MON�I�U�zkB�EoQpB9B�IÈB;K�^Lu�MYI?_@J-B9U-U2K=I�Z
B�_@J-B9ULUigrK=MYJ;d«qCN;QpB�]$B�J;j�E*u�B9U-B�V2B;K�U*W?J-B9U\N=Ú}B�J\N;]$B�J*X[K=g?g?MYI?_�MYIF�
N�J*V�K=E*MON�I�U*MYI�^9B
x7{1s�USV�MY_@u+EeW�U-B�U,K=V2BnXYMYI?TFU;d!�eu�B�U-B9^9N�I�Z\K=XY_$N�J*MYE*u?VØB���^�MOB�I�^�b�Z?B�g}B�I�Z?UpX[K=J*_$B�XYb
N�I(E*u�B : N;Qel�XOB�]$B�X¾ZFb�IrK=V�MO^9U;j$K=I�Z(MYE7J-B�V�K=MYI�U!W?I�^�XOB;K=J!Q"u�B�E*u�B�J!E*u�BS_@JLK=I+W?X[K=J*MYEob�N=�
E*u�BCE*JLK���^HU*g?XYMYE*E*MYI?_2K=ESE*u�B : NtQ¶XOB�]$B�XkMOUp��I�BHB�I�N�W?_@u\E-N�g?J-N;]1MOZ?BCU-ELK=z?XOB�I�B�EoQpN�J*T
^9N�I�ZFMYE*MON�I�Utd Å I�z}N�E*uPg?J-N�gkN@U,K=XOUhE*u�B2MYI?_@J-B9ULUhI�N1Z?B9Uhg?X[K9bPK\T$B�baJ-N�XOBi^�X[K�U-U*MÛ��b�MYI?_
K=I�Z�UL^-u�B9ZFW?XYMYI?_|E*JLK���^nMYI�E*u�Bn^-u�N@U-B�Iixy{1s�U;d���I2N�gkB�JLK=E*MON�IrK=X¾MYV�g?XOB�V2B�I+ELK=E*MON�I\N=�
E*u�B9ULB"U*E*JLK=E-B�_@MOB9U�U*u�N�W?XOZ2ELK=T$BeMYI+E-N�K�^9^9N�W?I�E�E*u�BnB�DFE*JLKh�Ss�Ë�XON$K�Z2N�I�E*u�B9U-B"I�N1Z?B9U;d
õSôPv�ôPv ü ú�[=A�AC�E]E]çýfût��f\ýfû�{1B-�7ù»û^ù`���gB��`��ù�ÿ�A�ù�ût	�B�Gpù�I
qCMÛÚ�B�J-B�I+E*M[K=E-B9Z2{1B�J*]1MO^9B9U ð qCMÛÚ&{1B�J*]?ñ0B�IrK=z?XOB9U7UL^;K=X[K=z?XOB�I�B�EoQpN�J*T|Z?B9U*MY_@I�Q"MYE*u|V�W?XYE*MÛl
g?XOB"�pX[K�U-U-B9U�N=�}{1B�J*]1MO^9B@d7w�s�x7{hE*JLK���^eB�I?_@MYI�B9B�J*MYI?_hB�IrK=z?XOB9U�J-B9U-N�W?J-^9BSJ-B9U-B�J*]@K=E*MON�I0j
��K=W?XYE3l�E-N�XOB�JLK=I�^9B@jyK=I�ZaN�g?E*MYV�MY¹tK=E*MON�I~N=�SI�B�ERQSN�J*T�J-B9U-N�W?J-^9B9Utd|w�s�xy{?Í=qCMÛÚ0{1B�J*]�E-N=l
_$B�E*u�B�J7Q"MYE*u|E*u�BpJ-N�W?E*MYI?_Cg?J-N�E-N�^9N�X1^9N�V|z?MYI�B9U�E*u�BpK�ZF]@K=I+ELK=_$B9U�N=��z}N�E*u0dy�eu�B�J-B9U*W?XYE
MOU�E*u�B�K=z?MYXYMYEobcE-N2_@MY]$B|U-E*J*MO^�EHç�WrK=XYMYERb�N=��{1B�J*]1MO^9B ð çCN+{?ñ"_@WrK=JLK=I+E-B9B9UhK=I�ZvW�U-B�E*u�B
I�B�EoQpN�J*T�J-B9U-N�W?J-^9B9UhMYI~K=IPN�g?E*MYV�K=X�QSK;b$d2�eu�B2w�s�xy{aK=I�ZPqCMÛÚ&{1B�J*]aK=g?g?J-N$K�^Lu�B9U
U-urK=J-B2U-N�V2B�T$B�b�MOZ?B;K�U;jyXYMYT$B�g?W�U*u?MYI?_`E*u�B2^9N�V�g?XOB�DFMYERb�E-N`E*u�B2B9ZF_$B9U|N=�eE*u�B�I�B�E3l
QSN�J*TkjFg?J-B�]$B�I�E*MYI?_i^9N�J-BHJ-N�W?E-B�J-U"E-N(urK=I�ZFXOB�K|u�W?_$B|K=V2N�W?I+E�N=� : NtQnU;d�w�s�xy{\K=I�Z
qCMÛÚ&{1B�J*]~K=J-Bi^9N�V�g?XOB�V2B�I�ELK=J*b0jSqCMÛÚ0{1B�J*]PZ?B���I�B9U�E*u�BmZFMÛÚ}B�J-B�I�E�z}B�urK9]1MON�W?J-U�MYI�K
J-N�W?E-B�JeQ"u?MYXOB�w�s�xy{�E-N�_$B�E*u�B�J"Q"MYE*u\E*u�BCJ-N�W?E*MYI?_�g?J-N�E-N1^9N�XOU"Z?B�E-B�J*V�MYI�B9U"E*u�BCgrK=E*u
z}B�ERQSB9B�I�ZFMÛÚ�B�J-B�I+E�I�N�Z?B9U;d

q�MÛÚ&{1B�J*]�MOU|K\U-^;K=X[K=z?XOB�K=I�ZPN�g}B�JLK=E*MON�IrK=XYXYb�U*MYV�g?XOB�U-N�XYW?E*MON�IPz}B9^;K=W�U-B�MYEhZ?N1B9U
I�N�ECJ-B���W?MYJ-B|g}B�J3l : N;Q/U*MY_@IrK=XYXYMYI?_�d½q�NtQpB�]$B�J;j}MYEC^;K=I?I�N�EC_@WrK=JLK=I�E-B9B2çCN+{kjrz}B9^;K=W�U-B
MYE�Z?N1B9U�I�N�E(MYI : W�B�I�^9BvK�grK�^-T$B�E�grK=E*u0d Å I�^;K�U-BcN=�C^9N�I?_$B9U*E*MON�I�N�J(��K=MYXYW?J-BcB�]$B�I
u?MY_@uFl�g?J*MON�J*MYEob`grK�^-T$B�E-U�Q"MYXYX&z}B�ZFJ-N�g}B9Z`MYI�K�qCMÛÚ&{1B�J*]cN�I?XYb`B�I+]1MYJ-N�I?V2B�I+E;d"w�s�xy{
B�DFg?XYMO^�MYEvK=I�Z¶^9N�I�U*E*JLK=MYI+E3l�zrK�ULB9Z�J-N�W?E*MYI?_�^;K=grK=z?MYXYMYE*MOB9Uv^;K=I¶g?J-N;]1MOZ?BaE*u�B�X[K�^-T1MYI?_
zrK=I�ZFQ"MOZFE*u�_@WrK=JLK=I�E-B9B9U ð E*u�BeU-N=lR^;K=XYXOB9Z � Î � ( F C2�;)+��� ñ�d��eu�BSs7B�JSq�N�g(ÆeB�urK9]1MON�W?Jð s�q�ÆnñCMOU�V�K=g?g}B9Z�MYI�E-NcE*u�B2w�s�xy{�u�B;K�Z?B�JhW�U-MYI?_vB�MYE*u�B�JhE*u�B���lRxy{1sÎV2N1Z?B@j&N�J
E*u�Bix}lRxy{1s¡V2N1Z?B@dm�eu�B9ULB ð K=I�Z~N�E*u�B�J,ñhV2B9^-urK=I?MOU*V2U�E-NvU-W?g?gkN�J*E�q�MÛÚ&{1B�J*]aMYI�K
w�s�xy{cB�I+]1MYJ-N�I?V2B�I+E�K=J-B�Z?B9U-^�J*MYzkB9Z`MYI¯m Ï7è�q

+
· ± n d

�¶gkN@U-U-MYz?XOB"QSK;b2E-N|^9N�V�z?MYI�BCqCMÛÚ&{1B�J*]�K=I�Z�w�s�xy{2MOU�E-N|gkB�J3�
N�J*V E*JLK���^CB�I?_@MÛl
I�B9B�J*MYI?_iN=�7ZFMÛÚ�B�J-B�I+E�^�X[K�U-ULB9UnN=�7U-B�J*]1MO^9B�U-B�grK=JLK=E-B�XYb\U-N(E*urK=EnB;K�^-u�^�X[K�U-U"N=��{1B�J*]1MO^9B
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MOU7E*JLK=I�U*g}N�J*E-B9Z�N�I�ZFMÛÚ}B�J-B�I�E�w�s�xy{|E*W?I?I�B�XOU;j+K�U7V2B�I+E*MON�I�B9Z�MYI�U-B9^�E*MON�I2µFd ¸�d ® d�³�I�B
J-B;K�ULN�I�N=�rZ?N�MYI?_HU-NnMOUyE-NHK=g?g?XYbhZFMÛÚ}B�J-B�I�Ey��K�U*EyJ-B9U*E-N�JLK=E*MON�I�g}N�XYMO^�MOB9U7E-NnE*u�BSZFMÛÚ}B�J-B�I�E
^�X[K�ULU-B9U�N=�eULB�J*]�MO^9B@d(��I�N�E*u�B�JhJ-B;K�U-N�I�V�MY_@u+E|zkB(E*u�B(W�U-B�N=�eU-B�grK=JLK=E-Bi�SN�I�U*E*JLK=MYI�E
Æ"K�U-B9Zi��N�W?E*MYI?_�MYIiN�J-Z?B�JSE-NhV2B9B�ESE*u�B�ZFMÛÚ�B�J-B�I+E�çCN+{�N�zFÔ*B9^�E*MY]$B9UeN=�&B;K�^-u`�pX[K�U-USN=�
{1B�J*]1MO^9B@d Å I�E*u�B�qh{+lR�"�~V2N1Z?B@j$E*u�BH�SN+{+l�zrK�U-BnzrK=I�ZFQ"MOZFE*um_@WrK=JLK=I+E-B9B�MOUpK�^Lu?MOB�]$B9Z
z�bcERQSN�I�B�EoQpN�J*Tc��W?I�^�E*MON�I�U<�eU-B�grK=JLK=E-BhzrK=I�ZFQ"MOZFE*u�J-B9U-B�J*]@K=E*MON�I�Un�
N�J�ZFMÛÚ�B�J-B�I+EHU-B�E
N=��E*JLK���^h^�X[K�U-ULB9U�K�ZFV�MOU-U*MON�IFlR^9N�I�E*J-N�Xyg?J-N1^9B9ZFW?J-B9U�K=g?g?XYMOB9Z`N�I�K�gkB�J3lR^�X[K�U-UnzrK�U*MOU;d

�&N`Z?B9U-^�J*MYz}B�E*u�B9U-B2ERQpN`��W?I�^�E*MON�I�Utj0E*u�B2qh{+lR�"�ÎV2N�Z?B�X!MYI�E*J-N�ZFW�^9B9U�ERQSN`I�B�Q
^9N�I�^9B�g?E-U��

•
�pX[K�U-U3lR��b1g}B ð �S��ñ�MOU�K2_@J-N�W?g?MYI?_cN=�p�&JLK���^(�0J*W?I?TFU ð �"��ñ"zrK�U-B9ZaN�I�E*u�B�MYJ
�SN+{�]�K=XYW�B9U�ULNvE*urK=E�E*u�B�b�U*urK=J-B\E*u�B\ULK=V2BmzrK=I�ZFQ"MOZFE*u�J-B9U-B�J*]@K=E*MON�I0jpK=I�Z
Q"u�B�J-B|K�U*MYI?_@XOB|�S�f^;K=I`J-B�g?J-B9U-B�I+E�N�I�BhN=�7V2N�J-B|^�X[K�U-U-B9U<j�K=I�Z

•
ÆeK=I�ZFQ"MOZFE*ui�SN�I�U-E*JLK=MYI+E ð Æn�"ñ&MOU�K�XYMYV�MYE!N�I(E*u�B�g}B�J-^9B�I+ELK=_$B�N=�kKnXYMYI?T�zrK=I�Z1l
Q"MOZFE*u`E*urK=E�K(grK=J*E*MO^�W?X[K=JH�S�ÌN�J�K�_@J-N�W?gvN=���S�&U�V�K9b\ELK=T$B�W?g0d

�eu�B�J-B�K=J-B�ERQSN\zrK=I�ZFQ"MOZFE*uP^9N�I�U*E*JLK=MYI�B9ZaV2N1Z?B�XOUHQ"u?MO^-uPZ?B���I�B�E*u�B�J-B�X[K=E*MON�I�U*u?MYg
z}B�ERQSB9B�I��S�&U�K=I�Z�Æn�SU<�Hw�K�DFMYV|W?Vö��XYXON1^;K=E*MON�IPw�N1Z?B�X ð w��Cw�ñIm Ï7x ·@ÇOn K�U-U*MY_@I�U
KPÆ"� E-NPB;K�^-u��S��d�Ï?J-N�V K�g?JLK�^�E*MO^;K=X�g}N�MYI+EiN=�H]1MOB�QhjpE*u�B`XYMYI?T�zrK=I�ZFQ"MOZFE*u�MOU
U-MYV�g?XYbPZFMY]�MOZ?B9Z�K=V2N�I?_�E*u�BmZFMÛÚ}B�J-B�I�E��S�yU;d`��W�U-U*M[K=I~qHN�XYXOU�zrK=I�ZFQ"MOZFE*u�K=XYXON1^;K�l
E*MON�ImV2N1Z?B�X ð ��qCw�ñ!Z?B���I�B9ZmMYI�m x0Ï ·@Ç n MYV�g?J-Nt]$B9UezrK=I�ZFQ"MOZFE*ucB���^�MOB�I�^�biN;]$B�JSE*u�B
w��Cw V2N�Z?B�XCz+b�K=XYXONtQ"MYI?_��S�&UmE-N�U*urK=J-BvzrK=I�ZFQ"MOZFE*u0d/��qHw K�U-U*MY_@I�UmÆ"� E-N
_@J-N�W?g�U�N=���S�yU"MYI`U*W�^-uvK�QeK9b\E*urK=E�K2�S�¶Q"MYE*ucE*u�BhU*E*J*MO^�E-B9U-E�çCN+{iJ-B��+W?MYJ-B�V2B�I�E-U
ð B@d _�dYj1�S��°"�
N�J���N Å sSñyJ-B9^9B�MY]$B9U�MYE-U!N;Q"I�zrK=I�ZFQ"MOZFE*u2J-B9U-B�J*]@K=E*MON�I0j$Æn�"°Ej�K��S��Q"MYE*u
E*u�BpI�B�DFE7U*E*J*MO^�E-B9U-E�çCN+{|J-B��+W?MYJ-B�V2B�I�E-U;j+�S�nÐFj@U*urK=J-B9U7zrK=I�ZFQ"MOZFE*u(J-B9U-B�J*]@K=E*MON�I�Æn�eÐ
Q"MYE*u��S��° ð Æn�eÐ�ê�Æn�"°@ñIj+K=I�Z(U-NHN�I0j�W?g(E-Nh�S� · ð B@d _�dYj@zkB9U-E7B�Ú�N�J*E�E*JLK���^tñ0Q"u?MO^Lu
U-urK=J-B9UnÆn� · ð M�d B@dYj?E*u�B�B�I+E*MYJ-B|XYMYI?TizrK=I�ZFQ"MOZFE*u¾ñ"Q"MYE*u�K=XYX&N�E*u�B�JnEob�g}B9UnN=��E*JLK���^@d

�eu�Biqh{+lR�"��V2N1Z?B�XeK=XOU-N�Z?B���I�B9U2KvV2B9^-urK=I?MOU*VøE*urK=E2K=XYXON;QnU�E*u�BmJ-B�XOB;K�U-BmN=�
U-urK=J-B9Z�zrK=I�ZFQ"MOZFE*uÌN1^9^�W?g?MOB9Z�z+b�XON;QpB�Jcg?J*MON�J*MYEob�E*JLK���^�Q"u�B�I¶u?MY_@u�B�J\g?J*MON�J*MYERb
E*JLK���^`K=J*J*MY]$B9UtdP�eu�BcZFMOULK�ZF]@K=I+ELK=_$BcN=�C��qHwæMYI�^9N�V�grK=J*MOU-N�I�E-Naw��CwæMOU(E*urK=E
E*u�B�J-B�MOUHI�NiMOU-N�X[K=E*MON�I�z}B�ERQpB9B�I�E*u�B2�S�yU;dhs!J-B9B�V�g?E*MON�IPV�W�U*EHzkB�W�U-B9Z�E-N\B�I�U*W?J-B
E*urK=EyB;K�^-u(�S�P_$B�E&MYE-U&K=V2N�W?I�E7N=�FzrK=I�ZFQ"MOZFE*u|I�N�V�K=E*E-B�J&N=�?E*u�B!XOB�]$B�X+N=��^9N�I+E-B�I�E*MON�I
z�b�N�E*u�B�J\�S�yU;d Å I�N�J-Z?B�J�E-N~MYV�g?XOB�V2B�I+Ecqh{+lR�"�nj�E*u�BvJ-N�W?E*MYI?_�K=I�Z�U*MY_@IrK=XYXYMYI?_
g?J-N�E-N1^9N�XOU"V�W�U*E"zkBHB�DFE-B�I�Z?B9Z\zkB�b$N�I�Z\E*u�B�^�W?J*J-B�I�E*XYbcZ?B���I�B9Z\E*JLK���^hB�I?_@MYI�B9B�J*MYI?_
B�DFE-B�I�U*MON�I�U"E-N�^;K=J*J*b\K�Z?ZFMYE*MON�IrK=XyMYIF��N�J*V�K=E*MON�IaK�UnZ?B9U-^�J*MYz}B9ZcMYIèm ÏrK=W ·@Ç�n d
õSôPv�ô@? úÓû^ýF��ù`Gs�tB�ý������4ÿ�� ù�I"��ýîûg���tB�ý��
Å I�g?J-B�]�MON�W�U�U-B9^�E*MON�I�U(MYE�urK�U(zkB9B�I�U*ELK=E-B9Z�E*urK=E�grK=E*u�^9N�V�g?W?ELK=E*MON�I�K=XY_$N�J*MYE*u?V2U
K=J-B(N=��E-B�IPK�U-U-N1^�M[K=E-B9ZaQ"MYE*u�Kig?J-N�E-B9^�E*MON�IPgrK=E*u�^;K=XO^�W?X[K=E*MON�I0jyB�I�U*W?J*MYI?_`Z?B9ZFMO^;K=E-B9Z
U-W?J*]�MY]@K=z?MYXYMYERb$d!�eu�BCB�D1g?XON@U-MY]$B�B�]$N�XYW?E*MON�IcN=��E*JLK=I�U*V�MOU-U*MON�ImJLK=E-B9U�MYIiI�B�ERQSN�J*T�zrK�^-T�l
z}N�I�B9UhZFMO^�ELK=E-B9U�E*urK=E|U*W?J*]1MY]�K=z?MYXYMYEobaMOUhz}B9^9N�V�MYI?_�K\J-B;K=X�MOU-U-W�B��|KcU*u�N�J*EhI�B�EoQpN�J*T
��K=MYXYW?J-B�^9N�W?XOZ�XOB;K�Z2E-N�u�W?_$B�Z�K=ELKhXON@U-U;d�q�B�I�^9B@j�I�B�Q�J-N�W?E*MYI?_�K=XY_$N�J*MYE*u?V2USK=J-BCK�U-U-N=l
^�M[K=E-B9Z(Q"MYE*umK�g?J-N�E-B9^�E*MON�I�grK=E*u�^;K=XO^�W?X[K=E*MON�I2V2N1ZFW?XOB@d7x&N$K�Z�zrK=X[K=I�^�MYI?_�j$g?J-B9U-B�I�E-B9Z
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RECOVERY

RESTORATIONPROTECTION
1+1
M:N (1:M,1:1)

re-computation
pre-planned Fast 
Restoration

Ï7MY_@W?J-B|µFd�°E����B9^9N;]$B�J*b\MYIvw�s�xy{mI�B�EoQpN�J*TFU

E*u?J-N�W?_@u�N�W?EeE*u�B�g?J-B�]�MON�W�UeU-B9^�E*MON�I�Utj+MOUeKhU*W?MYELK=z?XOBCU-N�XYW?E*MON�I0j1z}B9^;K=W�U-B�MYEpgkB�J*V�MYESE-N
J-N�W?E-BiE*JLK���^mN�I~E*u�BiJ-B�V�K=MYI?MYI?_�grK=E*u�U�Q"u�B�I�U-N�V2BiN=�nE*u�B�V K=J-BiK�Ú�B9^�E-B9Z�z+b~K
��K=MYXYW?J-B@d

��b1g?MO^;K=XYXYb$j�XON1^;K=Xpg?J-N�E-B9^�E*MON�IÈK�^Lu?MOB�]$B9U�E*u�Bmu?MY_@u�B9U*E(J-B9^9N;]$B�J*b~E*MYV2Bmz?W?E�^9N�IFl
U-W?V2B9U2V2N�J-B`J-B9ULN�W?J-^9B9U�^9N�V�grK=J-B9Z�E-N�_@XON�zrK=X�E-B9^Lu?I?M	�+W�B9UiE*urK=E�I�B9B9ZÈV2N�J-BvU*MY_�l
IrK=XYXYMYI?_ ð K=I�ZiV2N�J-B�E*MYV2Btñ�E-N|g?J-N�grK=_+K=E-BCE*u�Bn�
K=MYXYW?J-B�z?W?EpJ-B9ZFW�^9B�J-B9U-N�W?J-^9B�W?E*MYXYMY¹tK�l
E*MON�I0d��eu�BSZFMY]$B�J-U*MYERb�N=�rJ-B9^9N;]$B�J*b�E-B9^-u?I?M	��W�B9U!MYI�K=I(w�s�xy{�B�I�]�MYJ-N�I?V2B�I�E!MYI�^�J-B;K�U-B9U
E*u�BC^9N�V�g?XOB�DFMYERb\N=�0E*u�BC^;K=XO^�W?X[K=E*MON�Icg?J-N1^9B9U-UeK=I�ZmXOB;K�Z?UpE-N�K|z?MY_�]@K=J*MOB�ERbmN=�y^;K=XO^�WFl
X[K=E*MON�IvE-B9^-u?I?M	��W�B9U;d

�eu�BvU-N�XYW?E*MON�I���N�JiE*u�Bv^9N�I?I�B9^�E*MON�I¶U*W?J*]1MY]�K=z?MYXYMYEob�g?J-N�z?XOB�V Z?B�g}B�I�Z?UmN�IÈE*u�B
J-B9^9Nt]$B�J*b`U*E*JLK=E-B�_@b\MYV�g?XOB�V2B�I+E-B9Z�MYIcE*u�B�I�B�ERQSN�J*TkdSqCMÛÚ}B�J-B�I�E�J-B9^9Nt]$B�J*b`U*E*JLK=E-B�_@MOB9U
^9N�W?XOZiz}BnB�IrK=z?XOB9Z�MYI\w�s�xy{kj$Q"u?MO^Lu\zrK�U*MO^;K=XYXYb�MYI+]$N�XY]$B D¾�*��>R�*��>��
��� N�J �*�IHI>����*	�>��
��� j
K�U�U*T$B�E-^-u�B9ZcMYI�ÏyMY_@W?J-B�µFd�°1d��f_$B�I�B�JLK=X0��JLK=V2B�QSN�J*Ti�
N�J�w�s�xy{+l�zrK�U-B9Z`J-B9^9N;]$B�J*bcMOU
Z?B���I�B9Z`MYI¯m�{Eq · µ n d
w�N�J-B9N;]$B�J;jrERQSN�J-B9^9N;]$B�J*b`^�X[K�U-ULB9U"V�K9b\z}B�ZFMOU*E*MYI?_@W?MOU*u�B9ZY�

•
DF	�>@?K�o�Y�I¾���� jhMYI�Q"u?MO^LuÎK~�
K=MYXYW?J-BaI�N�E*MÛ�r^;K=E*MON�IfMOU\g?J-N�grK=_+K=E-B9ZÌE*MYXYXHE*u�B�B�I�Z
I�N�Z?B9U�N=�7E*u�B|K�Ú�B9^�E-B9Z`xy{1s�K=I�ZcE*u�B�J-BhU-N�XY]$B9Z ð KFd Tkd²KFd�B�I�Z1l�E-N=lRB�I�ZrñIj

•
H�DF	����R�O�I¾=��� jHMYI¶Q"u?MO^-ufK~�
K=MYXYW?J-B�MOU\I�N�E*MÛ�rB9ZÌK=I�Z¶U-N�XY]$B9ZÌK=E\MYI+E-B�J*V2B9ZFM[K=E-B
I�N�Z?B9UtjFI�B�D1EnE-N(E*u�B��
K=MYXOB9ZcJ-B9ULN�W?J-^9B ð KFd Tkd²KFd�XON1^;K=X0J-B�grK=MYJ,ñ�d

s�J-N�E-B9^�E*MON�IÈU*E*JLK=E-B�_@MOB9U ð XYMYT$B\E*u�B\XON$K�Z�zrK=X[K=I�^�MYI?_�K=g?g?J-N$K�^LuÈV2B�I�E*MON�I�B9Z�B;K=J*XYMOB�J,ñ
g}B�J3�
N�J*V g?J-B�lR^;K=XO^�W?X[K=E*MON�IaK=I�Z`g?J-B�loK=XYXON�^;K=E*MON�I�N=��K�zrK�^LT�W?g�xy{1s�N�J�U-B�EnN=��U*grK=I�U;j
Q"u?MYXOBnJ-B9U*E-N�JLK=E*MON�IiU*E*JLK=E-B�_@MOB9USZFb1IrK=V�MO^;K=XYXYb�K=XYXON1^;K=E-B�K�I�B�QÈxy{1s ð N�J�U-B�E�N=�0U*grK=I�U,ñ
K=E�E*MYV2B�N=�"��K=MYXYW?J-B ð M�d B@dYj�N�IFl�E*u�B�l : b�ñ�dv��I�N�E*u�B�J|J-B9U*E-N�JLK=E*MON�I�U*E*JLK=E-B�_@b�MOU�E-N`g?J-B�l
^9N�V�g?W?E-B9Z�K=I�ZcN�I?XYb\zkN1N�T$B9Zm��N�J�K(��W?E*W?J-BHJ-B9U*E-N�JLK=E*MON�I ð ÏrK�U*E���B9U*E-N�JLK=E*MON�I¾ñ�d

ÆSB9^;K=W�ULB�N=��E*u�B�U*W?zFlRN�g?E*MYV�K=XYMYERb�N=�SE*u�B�J-B9U-W?XYE*MYI?_czrK�^-T1W?g�grK=E*u�U;j0U*grK=IaXOB�]$B�X
U-E*JLK=E-B�_@MOB9U|K=J-B(g?J-N�I�B(E-N\QSK�U*E-B(J-B9ULN�W?J-^9B9U�MYIaE*u�B(I�B�ERQpN�J*T}jyQ"u�B�J-B;K�UhB�I�Z1l�E-N=lRB�I�Z
J-B9^9Nt]$B�J*biU*E*JLK=E-B�_@MOB9UnK=J-BCV2N�J-BHB���^�MOB�I+E;jFz}B9^;K=W�U-B�E*u�B�b�g?J-Nt]�MOZ?BCE*u�BH^9N�V�g?W?ELK=E*MON�I
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N=�"E*u�B�z}B9U*E|B�I�Z1l�E-N=lRB�I�Z�zrK�^-T1W?g~grK=E*u�MYI~E*u�B�I�B�EoQpN�J*T}dcw�N�J-B9Nt]$B�J;j7J-B9U*E-N�JLK=E*MON�I
��E-UhzkB�E*E-B�J�E*u�B�ZFb1IrK=V�MO^;K=XpK�U-U*MY_@I?V2B�I�E,Í�J-B�XOB;K�U-B�N=�SE*u�B(I�B�ERQSN�J*T�J-B9U-N�W?J-^9B9U�Q"MYE*u
J-B9U-gkB9^�E�E-Ncg?J-N�E-B9^�E*MON�Ifj7z?W?E;j&MYI~^;K�U-B�N=�nKi�
K=W?XYE;j7Kmu?MY_@u�B�J|z?XON1^-T1MYI?_`g?J-N�zrK=z?MYXYMYERb
�
N�JCE*u�B�J-B9U-E-N�J*MYI?_mE*JLK���^�V�MY_@u�ECz}B�B�D1g}B�J*MYV2B�I+E-B9Z�j0ZFW�B�E-NiE*u�B��
K=MYXYW?J-B�urK=I�ZFXYMYI?_
z�bm^9N�I�E*J-N�X0g?X[K=I�BHV2B9^-urK=I?MOU-V2UnMYI�U*E-B;K�ZcN=��urK=J-ZFQSK=J-BhN�I�B9U ð B@d _�d�Z?B�E-B9^�E*MON�I0j?I�N�E*MÛl
�r^;K=E*MON�I�K=I�ZcV�MYE*MY_+K=E*MON�I¾ñ�d

��^9N�V�V2N�ImJ-B���W?MYJ-B�V2B�I+ES��N�JSK=XYXrE*u�BnJ-B9^9Nt]$B�J*b�U*E*JLK=E-B�_@MOB9UeU*u�NtQ"ImK=z}N;]$B�MOU�E*u�B
ZFMOU
Ô3N�MYI�E*I�B9U-U�zkB�EoQpB9B�I�E*u�BSJ-B9U-N�W?J-^9B9U ð XYMYI?TFU!N�JyI�N1Z?B9U,ñ&W�U-B9Z�z+b�E*u�B�g?J*MYV�K=J*b�J-N�W?E-B
K=I�ZPz+b�MYE-U�zrK�^-T1W?g0d��eu?MOU�MOUhI�B9B9Z?B9Z�E-NcV�MYI?MYV�MY¹;B�E*u�B�z?XON1^-T1MYI?_`g?J-N�zrK=z?MYXYMYEobPN=�
E*u�B�ZFb�IrK=V�MO^;K=X�J-B9^9Nt]$B�J*b�K�^�E*MON�I2MYI�^;K�U-B"N=�k��K=W?XYE;d7qCMÛÚ�B�J-B�I+E�XOB�]$B�XOUpN=�}ZFMOU
Ô3N�MYI�E*I�B9U-U
�
N�Jnxy{1s�U�^9N�W?XOZcz}B�Z?B���I�B9ZY�

•
�¾�;)+� jkMYI�Q"u?MO^-uaZFMÛÚ}B�J-B�I�ECI�N1Z?B9U ð K=I�Z�ZFMÛÚ�B�J-B�I+ECXYMYI?T1U�ñnK=J-B�^�J-N@U-U-B9Z`z�bcE*u�B
g?J*MYV�K=J*b+l�zrK�^LT�W?g�grK=MYJnN=�!xy{1s�U<j

•
� ���×¹ jFMYI`Q"u?MO^LuvN�I?XYbcZFMÛÚ}B�J-B�I�EnXYMYI?TFU�K=J-Bh^�J-N@U-U-B9Z`z+bmE*u�B�ERQSN�xy{1s�U�j

• Î  n.çÈ j�MYI(Q"u?MO^-u�E*u�B�{�urK=J-B9Z(�nMOU-T|x�MYI?T2GCJ-N�W?g(XYMOU*E-U!N=�rE*u�BSERQSNhxy{1s�U�urK;]$BI�N�MYI+E-B�J-ULB9^�E*MON�I0d
�òU-B�EiN=�CXYMYI?TFU2V�K;b�^9N�I�U*E*MYE*W?E-B�K~{�urK=J-B9Z��nMOU*T�x�MYI?T�GCJ-N�W?g ð {1��xyGhñ�MÛ�CE*u�B�b
U-urK=J-B(KiJ-B9U-N�W?J-^9B�Q"u�N@U-B���K=MYXYW?J-B(V�K9baK�Ú}B9^�EhK=XYX�XYMYI?T1UCMYIaE*u�B�U-B�E;d�Ï�N�JhB�D�K=V�g?XOB@j
EoQpN���z}B�J-U�MYIiE*u�B�ULK=V2BC^9N�I�ZFW?MYESQpN�W?XOZmzkB�MYIiE*u�B�ULK=V2B�{1��xyG ð I�N�E-B�E*urK=E"K|XYMYI?T
V�K;b2z}B�XON�I?_�E-N�V|W?XYE*MYg?XOBh{1��x7GHU,ñ�d!�eu�B�{1��xyGfMYIF�
N�J*V�K=E*MON�ImMOUeK�ZFV�MYI?MOU*E*JLK=E*MY]$B�XYb
^9N�IF��_@W?J-B9Z ð M�d B@dYj?MOU�K=IvK�ZFV�MYI?MOU*E*JLK=E*MY]$B�^9N�I�U*E*JLK=MYI+E���N�J"E*u�B��SÆS�fg?J-N�^9B9ULU,ñ�d

ÏyMY_@W?J-B�µFd²´p�p³�I�B�l�E-N=l ³�I�BhzrK�^LT�W?g`E-B9^Lu?I?M	�+W�B ð U-N�W?J-^9B�� Å ���"Ï�ñ
�eu�B2ÏrK�U*E|��B�J-N�W?E-B(E-B9^-u?I?M	��W�B@j�Z?B���I�B9Z�MYI�m sp{1� ·@Ç n j0B�IrK=z?XOB�J-B9^9N;]$B�J*baE*MYV2B9U

N=�7E-B�I+E*u�UnN=��V�MYXYXYMOU-B9^9N�I�Z?U;j?^9N�V�grK=JLK=z?XOB|Q"MYE*u�{1qWqÌg?J-N�E-B9^�E*MON�I`E*MYV2B9U;d!�eu�B���Ïy�
Z?B���I�B9U�ERQSN�V2B�E*u�N�Z?U��

•
�eu�B �@�k�I��>���� ���k��J*	$�I¹�%<DèC��c>@?1�;) ^�J-B;K=E-B9UeZ?B�E-N�W?J"xy{1s�US�
N�JSB;K�^Lu\g?J-N�E-B9^�E-B9Z
xy{1s¶K=EnB;K�^-u`g}N�E-B�I+E*M[K=XygkN�MYI�E�N=�7XON1^;K=X0J-B�grK=MYJ ð Ï7MY_@W?J-B|µFd²´$ñ�d
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ÏyMY_@W?J-B�µFd É �!ÏrK�^�MYXYMYERbczrK�^LT�W?g�E-B9^-u?I?M	��W�B ð U-N�W?J-^9B�� Å ���"Ï�ñ

•
�eu�B µ9	$�������@>��èJ*	$�I¹�%<D§C��c>@?1�;) ^�J-B;K=E-B9U2K�z+b1grK�U-U�E*W?I?I�B�X"E-N�g?J-N�E-B9^�E2Kvg}N=l
E-B�I+E*M[K=X}��K=MYXYW?J-BCgkN�MYI�E<j�z�b�ELK=T1MYI?_2K�ZF]�K=I�ELK=_$B�N=�&w�s�x7{iX[K=zkB�X}U*ELK�^-T1MYI?_�jFE*u?MOU
z+b1grK�U-UeE*W?I?I�B�X�^;K=I\g?J-N�E-B9^�E�K�ULB�ESN=�yx7{1s�UeE*urK=E"urK9]$BHU*MYV�MYX[K=JezrK�^-T1W?g`^9N�IFl
U*E*JLK=MYI+E-U ð Ï7MY_@W?J-B|µFd É ñ�d

ÆeN�E*u�V2B�E*u�N1Z?U�^;K=I2z}BSW�U-B9Z(E-NHg?J-N�E-B9^�E�XYMYI?TFU�K=I�Z(I�N�Z?B9U�ZFW?J*MYI?_�I�B�ERQpN�J*T(��K=MYXYW?J-B@d
�eu�B�Z?B9U-^�J*MYz}B9Zvz}B�urK9]1MON�JhK=I�Z�B�DFE-B�I�U*MON�I�UCE-Nm�C{�Hs�K=XYXONtQ¡I�N1Z?B9UCE-N2MYV�g?XOB�V2B�I�E
B�MYE*u�B�J�V2B�E*u�N�Z`N�J"z}N�E*u�K=I�ZcE-N(MYI�E-B�J3lRN�gkB�JLK=E-B�MYIvK�V�MÛD?B9ZcI�B�ERQSN�J*Tkd

�ß'43 ��+76�-�|}+7~æëB~)376�v Ý 378�vS± ë�|0+�1W/)8�/5+769/569�
�CU�Z?B���I�B9ZiMYI2E*u�BnMYI�E*J-N�ZFW�^�E*MON�I\N=��E*u�BnE*u�B9U*MOUpZ?N�^�W?V2B�I�E;j1g?J-N;]1MOU*MON�I?MYI?_�MOUSKHV�K=E3l
E-B�JnN=�!K=XYXON�^;K=E*MYI?_�J-B9U-N�W?J-^9B9U"E-N(E*JLK���^�Z?B�V�K=I�Z?U;jrK=I�Z\MOU�^9N�V�gkN@U-B9ZcN=�7ERQSN�g?urK�U-B
g?J-N1^9B9U-U-B9U�Q"u?MO^-u�MYI�]$N�XY]$BÍ= 	�>@?ÉA!��C�D¾%p>�	�>��
��� K=I�Z A!���r�k�*��>��
����F4Hc>�	KJ����`Hk?KC�����> d
{1B�]$B�JLK=XSE-B9^-u?I?M	��W�B9U�urK9]$BizkB9B�I�ZFMOU-^�W�U-U-B9Z�E-N�K=g?g?J-N$K�^-u�E*u�B2grK=E*u�^9N�V�g?W?ELK=E*MON�I
g?J-N�z?XOB�V`jrMYI`ZFMÛÚ}B�J-B�I�E�E*MYV2B9U-^;K=XOB9U�N=�7E*u�BhE*JLK���^hB�I?_@MYI�B9B�J*MYI?_�g?J-N1^9B9U-U;d!�&QpN2XYMYI?T�l
U-ELK=E-B�J-N�W?E*MYI?_(g?J-N�E-N1^9N�XOUpQ"MYE*u\E*JLK���^HB�I?_@MYI�B9B�J*MYI?_�B�D1E-B�I�U-MON�I�UpurK;]$BCzkB9B�I\Z?B���I�B9Z
K�UnE*u�B�grK=E*uv^9N�V�g?W?ELK=E*MON�I�^9N�V�g}N�I�B�I+E-U�N=�7E*u�B|w�s�x7{cK=J-^-u?MYE-B9^�E*W?J-B��

•
³�gkB�I�{�u�N�J*E-B9U-E�s7K=E*u�Ï7MYJ-U*E ð ³�{1s�ÏylR�"�pñnK=I�Z

•
Å I�E-B�J*V2B9ZFM[K=E-B({�bFU*E-B�V(l Å I+E-B�J*V2B9ZFM[K=E-B�{�bFU*E-B�V ð Å {+l Å {+lR�"�pñ

Z?B���I�B9Z`MYI`I�N�J*V�K=E*MY]$B|Z?N1^�W?V2B�I+E-U�m<;=;½Û · µ n K=I�Z¯m�{1x · ¸ n J-B9U*g}B9^�E*MY]$B�XYb$d
��B�_+K=J-ZFMYI?_�^9N�I?I�B9^�E*MON�IaB9U*ELK=z?XYMOU*u?V2B�I+E;jrERQSN�U*MY_@IrK=XYXYMYI?_ig?J-N�E-N�^9N�XOU�urK9]$B�z}B9B�IvZ?B�l
��I�B9Z`z+bmE*u�Bhw�s�xy{mI�N�J*V�K=E*MY]$B@j�IrK=V2B�XYb\E*u�B

•
��Bt{1B�J2��K=E*MON�I(s!J-N�E-N�^9N�XFQ"MYE*u��0JLK���^e�!I?_@MYI�B9B�J*MYI?_�B�D1E-B�I�U-MON�I�U ð �H{�Cs�lR�"�Sñ�j
K=I�ZcE*u�B

•
�SN�I�U*E*JLK=MYI+E3lRÆ"K�U-B9Z�xy{1s�{1B�E*W?gvW�U*MYI?_�x0qHs ð J-B�_+K=J-Z?B9Z�K�U��S�"lRx0qHspñ
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Z?B���I�B9ZÌMYI�m ��ÆnG
+
·F®cn K=I�Z�m 
$���

+
· ± n d ����E-B�J`K��
B�Q E-B9^-u?I?MO^;K=X�K=I�Z¶g}N�XYMYE*MO^;K=X

ZFMOUL^�W�U-U*MON�I�U7MYI(E*u�B Å ���"Ïej=MYE�ULN�N�I�zkB9^;K=V2Be^�XOB;K=J!E*urK=E7V2N@U*E�]$B�I�Z?N�J-U�QpN�W?XOZ2K�Z?N�g?E
�H{�Cs!lR�"�aK�U&E*u�B�U*ELK=I�Z�K=J-Z�U*MY_@IrK=XYXYMYI?_Cg?J-N�E-N�^9N�X�d7�eu�BSZ?B9^�MOU*MON�I�QeK�U&V�K�Z?BSN=��^�M[K=X
MYI m ��{ · µ n j�U*ELK=E*MYI?_�E*u�B Å ���"Ï�w�s�xy{�èPN�J*T�MYI?_2GCJ-N�W?g\^9N�I�U-B�I�U*W�USE-N|^9N�I�E*MYI+W�BHE-N
Z?B�]$B�XON�gP�H{�Cs!lR�"�fK�UHE*u�B�U*MY_@IrK=XYXYMYI?_cg?J-N�E-N1^9N�X���N�J�w�s�xy{��0JLK���^���I?_@MYI�B9B�J*MYI?_
K=g?g?XYMO^;K=E*MON�I�Utj�K=I�ZPI�N�E�E-N`W?I�Z?B�J*ELK=T$B\K=I+bPI�B�QÙQpN�J*TPJ-B�X[K=E-B9Z�E-N��S�nlRx0qHsyd7Ï�N�J
E*u?MOUnJ-B;K�U-N�IvN�I?XYbmE*u�BH��N�J*V2B�J�Q"MYXYX0zkB�^9N�I�U-MOZ?B�J-B9ZvK���E-B�J*QeK=J-Z?U;d
õSô@?�ô�ö [�BD��z���I"�t����ù û^ý����gB�����]�û^ý���ýHGpý��DI�x�B-�^ø���ûg��hiG ù��E��B���ù»ù»û�BD���

ùd�C��ù��EI_B�ý��EI
�SN�I�U-E*JLK=MYI+EvzrK�ULB9Z¶J-N�W?E*MYI?_�J-B��+W?MYJ-B9U�K�Z?ZFMYE*MON�IrK=XhXYMYI?T�lRU*ELK=E-B~K=E*E*J*MYz?W?E-B9U`z}B�b$N�I�Z
E*u�BiW�U*WrK=XS^9N�I?I�B9^�E*MY]�MYEob~MYIF�
N�J*V�K=E*MON�I0da�SN�V�V2N�I�XYMYI?T�K=E*E*J*MYz?W?E-B9U�MYI�^�XYW�Z?B�V�K�D1l
MYV�W?VÖzrK=I�ZFQ"MOZFE*u0j�V�K�D1MYV�W?VÖJ-B9ULB�J*]�K=z?XOBvzrK=I�ZFQ"MOZFE*u0jnW?I?J-B9U-B�J*]$B9Z ð K9]@K=MYX[K=z?XOBtñ
zrK=I�ZFQ"MOZFE*uag}B�J�g?J*MON�J*MYEob�K=I�Z�J-B9U-N�W?J-^9B�^�X[K�U-U ð ^9N�XON�J,ñ�dH³�E*u�B�JhK=E*E*J*MYz?W?E-B9UCMYI�^�XYW�Z?B
g?J-N�E-B9^�E*MON�I�ERb1gkB�N�I�K�XYMYI?T\K=I�Z�{�urK=J-B9Z��nMOU*Tmx�MYI?T`GCJ-N�W?g ð {1��x7Ghñ�d

�eu�B9U-B�K=E*E*J*MYz?W?E-B9U�u�B�XYgP^9N�I�U*E*JLK=MYI+E|zrK�U-B9Z�J-N�W?E*MYI?_cE-Nm^Lu�N�N@ULB(XYMYI?T1UHQ"MYE*uPK=gFl
g?J-N�g?J*M[K=E-B�g?J-N�E-B9^�E*MON�I�MYImZFMY]$B�J-U-BngrK=E*ui^9N�V�g?W?ELK=E*MON�I0d��!I?urK=I�^9B9ZiXYMYI?T2U*ELK=E-B Å GHs�U
: N1N1ZHXYMYI?THU-ELK=E-B!W?gkZ�K=E-B9U0MÛ�1E*u�B�J-B�MOU&K"^-urK=I?_$B�MYI�E*u�B!XYMYI?ThK=E*E*J*MYz?W?E-B9UyB@d _�d7K9]@K=MYX[K=z?XOB
zrK=I�ZFQ"MOZFE*u�grK=JLK=V2B�E-B�J;dc��D?^9B9U-U*MY]$B : N1N1ZFMYI?_vMOU|K;]$N�MOZ?B9Z~z�b�MYV�gkN@U*MYI?_�K`^9B�MYXYMYI?_
N�I : N1N�ZFMYI?_H��J-B���W�B�I�^�b�K=I�ZrÍ=N�J�B�I�U*W?J*MYI?_�XYMYI?T�U*ELK=E-BSW?gkZ�K=E-B9UpK=J-B"Z?N�I�BSN�I?XYb�Q"u�B�I
E*u�B�J-BhMOU�K H,�h����� ¶p�-	��L> ^LurK=I?_$BhMYIczrK=I�ZFQ"MOZFE*u0d

A�N�E-BpE*urK=E�E*u�B�J-N�W?E*MYI?_�g?J-N�E-N1^9N�XOU�U-N�XY]$BeN�I?XYb�KngrK=J*E!N=��E*u�BSgrK=E*u�^9N�V�g?W?ELK=E*MON�I
g?J-N�z?XOB�V`j�M�d B@d!E*u�BhK�^�E*WrK=XYMY¹tK=E*MON�I�N=��E*u�BHE-N�gkN�XON�_@MO^;K=X7Z�K=ELK=zrK�U-B�N=��I�B�ERQpN�J*TcI�N1Z?B9U
Q"MYE*u�E*u�BmB�I?urK=I�^9B9Z�XYMYI?T+lRU*ELK=E-BcK=E*E*J*MYz?W?E-B9U;j!��N�J�W�ULK=_$Biz+b�Ka�SÆe�Ø^9N�V�g?W?ELK=E*MON�I
B�I?_@MYI�B@d��eu�Bmg?W?J-B\�SN�I�E*J-N�X"s!X[K=I�BmzrK�U-B9Z~grK=E*u�U-B�XOB9^�E*MON�I�MOU�gkB�J3�
N�J*V2B9Z~z�bPE*u�B
u�B;K�Z1lRB�I�Z ð MYI?_@J-B9U-U(xy{1�HñhN=��K=I�xy{1s7j7W�U*MYI?_�ULN�V2B�]@K=J*M[K=I+E�N=�nE*u�Bc�SN�I�U*E*JLK=MYI�B9Z
{�u�N�J*E-B9U-E(s�K=E*u�Ï7MYJ-U*E ð �"{1s�Ï!ñ�K=XY_$N�J*MYE*u?V`d��eu�Big�U-B�W�Z?N=lR^9N1Z?B��
N�J�E*u�B\�"{1s�ÏÎMOU
_@MY]$B�IvzkB�XONtQ��
4m§�½r©¾:=¬�8t¼ ã £ �"{1s�Ï���XY_$N�J*MYE*u?V
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m ²WqCÆSA ·@·On U*W?_@_$B9U-E�Kcg?J-N1^9B9ZFW?J-B���N�J�E*u�B�^9N�V�g?W?ELK=E*MON�I�N=�"zrK�^-T1W?g�xy{1s�U;d`�eu�B
MOZ?B;K2MOUnE-N�J-B�g}B;K=E�E*u�B�K=zkNt]$Bhg?J-N1^9B9ZFW?J-B�N�IvE*u�BhJ-B�V�K=MYI?MYI?_m_@JLK=g?u0jrE*urK=E�MOU;j?Q"MYE*u
J-B9ULN�W?J-^9B9UhW�U-B9Zaz�b�E*u�B2g?J*MYV�K=J*bax7{1s�U|Z?B9ZFW�^�E-B9Z�diA�N�E-B�E*urK=E|E*u�B(g?J*W?I?MYI?_vQ"MYXYX
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K=XOULN�K�Ú�B9^�E(K=XYXSXYMYI?T1U(K=I�Z�I�N�Z?B9U�W�U-B9Z�z+bPE*u�Bi^9N�J*J-B9U*gkN�I�ZFMYI?_ag?J*MYV�K=J*b~x7{1syj7E-N
K;]$N�MOZ`K=I+b\U*MYI?_@XOBHg}N�MYI+EnN=�&��K=MYXYW?J-BC�
N�JSz}N�E*u\E*u�BHg?J*MYV�K=J*b\K=I�Z\E*u�BCzrK�^LT�W?gvx7{1s�U;d

�SN�I�U*E*JLK=MYI+E3lRÆ"K�U-B9Z���N�W?E*MYI?_vMOU|^�J*W�^�M[K=Xp��N�Jhg?J-Nt]�MOZFMYI?_�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_�MYI
w�s�xy{\I�B�ERQpN�J*TFU;j¾z?W?EnV|W�U-EnzkB|^9N�V�g?XOB�V2B�I+E-B9Z�z+b`K�U-B�E�N=��g?J-N1^9B9U-U-B9U"E*urK=E"�
B9B9Z
MYIF�
N�J*V�K=E*MON�I~E-N ð ��N�J|MYI�U*ELK=I�^9B@j&E*u�B Å GHs�UhXYMYI?T�U*ELK=E-B�K�ZF]$B�J*E*MOU-B�V2B�I�E-U,ñ�K=I�Z~^9N�IFl
U-W?V2BcJ-B9U*W?XYE-U���J-N�V E*u�Ba�SÆe� g?J-N1^9B9U-U ð I�N�ELK=z?XYb$j"E*u�B�U*MY_@IrK=XYXYMYI?_�N=�hxy{1s�U,ñ�d¶�
Eob�g?MO^;K=XC^9N�V�V2B�J-^�M[K=X Å I?_@J-B9U-Uixy{1��gkB�J3�
N�J*V2U2E*u?MOU�g?J-N�^9B9U-ULB9U ð W�U*MYI?_�E*u�B��"{1s�Ï
K=XY_$N�J*MYE*u?Viñ�K�UnZ?B�g?MO^�E-B9ZcMYIvÏ7MY_@W?J-B|µFd ®;· d

Ï7MY_@W?J-B|µFd ®;· ��w�s�xy{\�"�Èg?J-N�^9B9U-UnMYIvK=I Å I?_@J-B9ULU"xy{1� ð ULN�W?J-^9B���
@W?I?MYg}B�J,ñ

õSô@?�ô;ó úc�`�^ø�I_B���E������BD���
³�I�^9BeE*u�B��SÆe��g?J-N1^9B9U-U!Z?B�E-B�J*V�MYI�B9U�K=I2�!D1g?XYMO^�MYE���N�W?E-BS��N�J�KH�0JLK���^��!I?_@MYI�B9B�J-B9Z
x7{1s ð �"��lRxy{1spñ�j�E*u�B�U-B�E*W?gag?J-N1^9B9ZFW?J-B�U-ELK=J*E;dC�H{�Cs�MOU�KiU-B�grK=JLK=E-B�g?J-N�E-N�^9N�X�K=E
E*u�B Å sÈXOB�]$B�X�jkM�d B@dnMYECW�U-B9U Å s¶Z�K=ELK=_@JLK=V2UCE-Nm^9N�V�V|W?I?MO^;K=E-B(z}B�ERQpB9B�I�xy{1��g}B9B�J-U;d
�H{�Cs!lR�"�¶MOUHKiU-N=��E�U*ELK=E-B�g?J-N�E-N1^9N�X ð M�d B@d�MYEHZ?N1B9U�I�N�EHJ-B���W?MYJ-B|E*u�B�V�K=MYI�E-B�IrK=I�^9B
N=�7���Ss�U-B9U-U*MON�I�U,ñ�j�E*u�B�J-B��
N�J-B�MYESV|W�U-ESurK=I�ZFXOBCE*u�BCXON@U-UeN=�y^9N�I�E*J-N�XkV2B9ULULK=_$B9U;d!�eu�B
zrK�U-MO^ : NtQÙ�
N�J(U-B�E*E*MYI?_�W?g�K=I�xy{1s�W�U*MYI?_a�C{�Hs�lR�"��MOU(U*u�N;Q"I�MYI�Ï7MY_@W?J-BcµFd ®@®
K=I�ZvZ?B9U-^�J*MYzkB9Z\u�B�J-B;K���E-B�J<�

•
�eu�B�grK=E*u~U-B�XOB9^�E*MON�IPg?J-N1^9B9U-U�urK�U|Z?B�E-B�J*V�MYI�B9ZPE*urK=E|K=I~xy{1sÌ��J-N�V MYI?_@J-B9ULU
xy{1����E-N;QeK=J-Z?UCB�_@J-B9ULU�xy{1�¯��Q"MYXYX&W�U-B|E*u�B|��DFg?XYMO^�MYEC��N�W?E-B ð ÆHj��"ñ�drx7{1�
�Ù��N�J*QeK=J-Z?U�Kcsk�!�çq V2B9U-ULK=_$B2E-N`xy{1��Æ�Q"u?MO^-u�^9N�I�ELK=MYI�E*u�B2E*JLK���^2grK�l
JLK=V2B�E-B�J-U|J-B���W�B9U*E-B9ZP��N�J�E*u�B�I�B�Q J-N�W?E-BmK=I�ZPE*u�B��!D1g?XYMO^�MYE(��N�W?E-Bi³�zFÔ*B9^�E
ð ���n³�ñ�j¾K=V2N�I?_�N�E*u�B�JCK=E*E*J*MYz?W?E-B9U;d

•
xy{1�ÌÆ�J-B9^9B�MY]$B9UeE*u�BCsk�!�çqfJ-B���W�B9U*E;jFZ?B�E-B�J*V�MYI�B9UeE*urK=EeMYEpMOUSI�N�EeE*u�BHB�_@J-B9U-U
��N�JeE*u?MOUnx7{1syjrK=I�Zm�
N�J*QSK=J-Z?UnE*u�BHJ-B��+W�B9U*EnK=XON�I?_2E*u�BHJ-N�W?E-B�U-gkB9^�MÛ�rB9Z\MYI\E*u�B
���n³�d Å EHV2N1ZFMÛ�rB9UHE*u�B�B�D1g?XYMO^�MYE�J-N�W?E-B(MYIaE*u�B�sk�!�çq V2B9ULULK=_$B�K=I�ZagrK�U-U-B9U
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Ï7MY_@W?J-B|µFd ®@® ���H{�Cs!lR�"��grK=E*uvB9U*ELK=z?XYMOU-u?V2B�I+E ð ULN�W?J-^9B���q�K=ELK��SN�I?I�B9^�E*MON�I¾ñ

E*u�BmV2B9U-ULK=_$BiE-N�xy{1���Cdy� D?	�>@?èHI>�	^>R� N�J�ULB9U-U*MON�I�urK�U�z}B9B�I�^�J-B;K=E-B9Z���N�J
E*u?MOU"J-B9U-B�J*]@K=E*MON�I�K�U�K�J-B9U-W?XYE�N=�yE*u�Bhsk�!�çq�V2B9U-ULK=_$BHg?J-N1^9B9U-U*MYI?_�d

•
xy{1� �/Z?B�E-B�J*V�MYI�B9U|E*urK=E�MYE�MOUhE*u�B2B�_@J-B9U-Uh��N�J|E*u?MOU�I�B�QÙxy{1s7j&Z?B�E-B�J*V�MYI�B9U
��J-N�VÎE*u�B�J-B���W�B9U*E-B9ZhE*JLK���^�grK=JLK=V2B�E-B�J-U7E*u�BpK=V2N�W?I+E�N=�?zrK=I�ZFQ"MOZFE*u(MYE0I�B9B9Z?U
E-NvJ-B9ULB�J*]$BiK=I�Z�K=XYXON�^;K=E-B9U�E*u�B�J-B9ULN�W?J-^9B9U|J-B���W?MYJ-B9Z�d Å E�U-B�XOB9^�E-U(KcX[K=z}B�Xp��N�J
E*u�BhI�B�Q¡xy{1s�K=I�ZvZFMOU*E*J*MYz?W?E-B9U�E*u�BhX[K=z}B�X&E-N2x7{1�¡Æ¶MYIaK2���p{��V2B9U-ULK=_$B@j
Q"u?MO^-u�K=XOU-N�^9N�I+ELK=MYI�U�K�^�E*WrK=X"Z?B�ELK=MYXOU(N=�nE*u�B�J-B9U-B�J*]@K=E*MON�I�J-B��+W?MYJ-B9Z��
N�J|E*u�B
xy{1s7d

•
xy{1�¯ÆÌJ-B9^9B�MY]$B9UHE*u�B(���p{� V2B9U-U,K=_$B�K=I�Z�V�K=E-^-u�B9UhMYECE-NmE*u�B(N�J*MY_@MYIrK=X�J-B�l
�+W�B9U-EnW�U*MYI?_2E*u�Bhx7{1s Å q�^9N�I+ELK=MYI�B9Z�MYI`zkN�E*uvE*u�Bhs¾�!�çq¯K=I�Zv���p{�¡V2B9U3l
ULK=_$B9U;d Å E�Z?B�E-B�J*V�MYI�B9UHQ"urK=ECJ-B9U-N�W?J-^9B9U�E-N�J-B9ULB�J*]$Bh��J-N�V E*u�B�Z?B�ELK=MYXOUCMYIvE*u�B
���p{��V2B9U-ULK=_$B@j7K=XYXON�^;K=E-B9U�K\X[K=zkB�X��
N�J�E*u�B�xy{1s7j&U-B�E-UhW?g�E*u�B(��N�J*QeK=J-ZFMYI?_
ELK=z?XOB@jrK=I�ZcgrK�U-ULB9U"E*u�BHI�B�QÌX[K=z}B�X0E-N�xy{1�¡�fMYIvK(���p{�ÎV2B9ULULK=_$B@d

•
�eu�B�g?J-N�^9B9ULU*MYI?_�K=E|xy{1���ÙMOU|U*MYV�MYX[K=J;j&z?W?E|MYE|Z?N1B9U�I�N�EhurK;]$B2E-NvK=XYXON1^;K=E-B
K�I�B�QØX[K=zkB�X�K=I�Z��
N�J*QSK=J-Z�E*u?MOU2E-NPK=I�W?g�U-E*J-B;K=V÷xy{1� z}B9^;K=W�U-BmMYE�MOU(E*u�B
MYI?_@J-B9U-Uexy{1����N�JpE*u�B�I�B�Q¶xy{1s7dF�����p{���SN�IF�0V2B9U-U,K=_$B�MOUpJ-B�E*W?J*I�B9ZmE-NhE*u�B
B�_@J-B9U-Unx0���Î^9N�IF��J*V�MYI?_iE*u�Bhxy{1sÈULB�E*W?g0d

Å E�U*u�N�W?XOZ�z}BhI�N�E-B9Z`E*urK=E;j¾I�N�I�B�N=��E*u�B|Z?N;Q"I�U-E*J-B;K=V`j¾W?g�U-E*J-B;K=V�N�J�J-B���J-B9U*u�V2B9U3l
U,K=_@MYI?_�z}B�ERQSB9B�Imx0���ÌK=I�Zixy{1��USK=J-B�^9N�I�U*MOZ?B�J-B9ZmE-Nhz}BnJ-B�XYM[K=z?XOB@j1z}B9^;K=W�U-BnJLK;Q Å s
Z�K=ELK=_@JLK=V2U�K=J-B(W�U-B9ZPK�UHE*u�B�^9N�V�V|W?I?MO^;K=E*MON�I�V2B9^-urK=I?MOU*V`d���I�N�E*u�B�J�MYV�gkN�J*ELK=I�E
J-B�V�K=J*T�MOUHE*urK=E�MYI+E-B�J*V2B9ZFM[K=E-B2I�N�Z?B9UHV�K;b�V2N1ZFMÛ��b�E*u�B����n³ÙzkB��
N�J-B���N�J*QeK=J-ZFMYI?_
E*u�B(sk�!�çq V2B9ULULK=_$B@dh�eu?MOU�^;K=grK=z?MYXYMYERb�MOU�B�DFg?XON�MYE-B9Zaz+b�N�I�B(N=��E*u�B(g}N@U-U*MYz?XOB�MYV(l
g?XOB�V2B�I�ELK=E*MON�I�UhN=��E*u�B���N�W?E*MYI?_`K=I�Zaw�K=IrK=_$B�V2B�I�Eh��_$B�I�E ð ��w���ñng?J-B9U-B�I+E-B9Z�MYI
ULB9^�E*MON�I Ç d²±Fd
�H{�Cs!lR�"�c�
B;K=E*W?J-B�U-B�E�MOU�J-N�z?W�U*E7K=I�Z�g?J-N;]1MOZ?B9U&U*MY_@I?MÛ�r^;K=I�Ey^;K=grK=z?MYXYMYE*MOB9UyE-Neg?J-N;]1MOZ?B
E*JLK���^|B�I?_@MYI�B9B�J*MYI?_�MYIvw�s�xy{0�

•
çCN+{cK=I�Z`�0JLK���^�s7K=JLK=V2B�E-B�J-Utd

•
ÏrK=MYXYW?J-B�ACN�E*MÛ�r^;K=E*MON�I0j��pJLK=I?T�zrK�^LT0�|W?gkN�I���K=MYXYW?J-B�E-N`B9U-ELK=z?XYMOU*u�K=I~xy{1sÎN�J
XON@U-UnN=��K=I`B�D1MOU-E*MYI?_�N�I�B@j?u�B;K�Z1lRB�I�Z`MOUeI�N�E*MÛ�rB9Z�d
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•
ÏrK=MYXYW?J-B"��B9^9Nt]$B�J*b$j$ÏrK�U*E!��B�J-N�W?E*MYI?_»�fÆRV�K=T$Bez}B���N�J-Bpz?J-B;K=TKÇSQ"u�B�I(J-B�J-N�W?E*MYI?_�d

•
x0N�N�gcqHB�E-B9^�E*MON�If�!J-B���W?MYJ-B9Zi��N�JSXON�N@ULB�XYb2J-N�W?E-B9Zcxy{1s�U"N�I?XYb$j?K=XOU-N(U*W?g?g}N�J*E-B9Z
��N�J"J-B�l�grK=E*u?MYI?_�d

•
w�K=IrK=_$B�V2B�I�E<�Pxy{1s Å q MOZ?B�I�E*MÛ�rB9U\B;K�^-u¶xy{1syjpE*u�B�J-B�z+b�K=XYXON;Q"MYI?_�B;K�U-BvN=�
V�K=IrK=_$B�V2B�I+ECE-N�ZFMOU-^�J-B�E-Bhxy{1s�U;d

•
��B9^9N�J-Z\��N�W?E-BHN�zFÔ*B9^�E-U<��g?J-N;]1MOZ?BHE*u�B�K=z?MYXYMYERbmE-N�Z?B9U-^�J*MYz}BCE*u�BhK�^�E*WrK=X�U-B�E*W?g
grK=E*u`E-N�MYI�E-B�J-B9U*E-B9ZcgrK=J*E*MOB9U;d

•
s7K=E*u�s!J-B9B�V�g?E*MON�If�yE*u�BSK=z?MYXYMYEobhE-N.ÆRz?W?V�gpÇSN�J7ZFMOU-^9N�I�E*MYI+W�B"K=I(B�D1MOU*E*MYI?_�grK=E*u
U-N(E*urK=E�K�u?MY_@u�B�J�g?J*MON�J*MYERb\E*W?I?I�B�X0V�K9b\z}B�B9U*ELK=z?XYMOU*u�B9Z�d

�eu�B�g?J-N�E-N�^9N�XpMOUhMYI�gkB�J*V�K=I�B�I�E�B�]$N�XYW?E*MON�I�K=I�ZPI�B�Q ��B;K=E*W?J-B9U(K=J-BiK�Z?Z?B9Z�K�UhJ-B�l
��W?MYJ-B�V2B�I+E-UCK=J-B�MOZ?B�I+E*MÛ�rB9ZvMYI`E*u�B ð Ghñ w�s�xy{`K=J-^-u?MYE-B9^�E*W?J-B@d

Wait
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Request

Path
Computation
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Signalling
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from Client or 
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Setup

Error,
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Path 
Computation 

Path not
found Notify

Client

Success
Assign Traffic
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Notify Client

Path 
Computation 

Ï7MY_@W?J-B|µFd ® ±p� Å I?_@J-B9U-Unx7{1�fs!J-Nt]�MOU*MON�I?MYI?_mÏ�{1w
õSô@?�ô;õ úÓû^ý`	�B�I_B�ý��EB��E�qACGpù`���}û�B�ý
�eu�Bvg?J-B�]�MON�W�UmZFMOU-^�W�U-U-MON�IÈJ-B�]$B;K=XOUmE*urK=EmK�^�E*WrK=XH^9N�V�gkN�I�B�I�E-U\N=���SN�I+E*J-N�XHs!X[K=I�B
zrK�ULB9Zcg?J-N;]1MOU*MON�I?MYI?_iK=J-B��

•
�eu�BhB�I?urK=I�^9B9Z`XYMYI?T�lRU*ELK=E-B�J-N�W?E*MYI?_2g?J-N�E-N1^9N�X
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•
�eu�BhU*MY_@IrK=XYXYMYI?_2g?J-N�E-N1^9N�X

•
�eu�B�grK=E*uv^9N�V�g?W?ELK=E*MON�Ivg?J-N1^9B9U-U"J*W?I?I?MYI?_mN�IcE*u�B�MYI?_@J-B9U-Unx7{1�

�eu�B�MYI?_@J-B9U-USxy{1��MOU�E*u�BCK�^�E*MY]$BCK�^�E-N�JeN=��E*u�Bng?J-N;]1MOU*MON�I?MYI?_(g?J-N1^9B9U-U;j�K=I�ZiMYE-U!��W?I�^�l
E*MON�IrK=XYMYEobhMYI|E*u?MOUyJ-B�_+K=J-Z�^;K=I�z}B�Z?B9U-^�J*MYz}B9Zhz�b�E*u�BpÏ7MYI?MYE-Be{�ELK=E-BpwaK�^-u?MYI�BSZ?B�g?MO^�E-B9Z
MYI`Ï7MY_@W?J-B|µFd ® ±Fd

�eu�B�grK=E*uv^9N�V�g?W?ELK=E*MON�I�g?J-N�^9B9U-UnQSK�U�K=XYJ-B;K�ZFbcZ?B�g?MO^�E-B9ZvMYIvÏ7MY_@W?J-B|µFd ®;· jrK=I�Z
MOU�U*W?V�V�K=J*MY¹;B9Z`MYIvK=XY_$N�J*MYE*u?Vò±Fd
4m§�½r©¾:=¬�8t¼ ã×º xy{1�Îs7K=E*u��SN�V�g?W?ELK=E*MON�I
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A�N�E-B�E*urK=E�K�^9^9N�J-ZFMYI?_vE-NvE*u�B�Ï�{1w�j�E*u?MOU|g?J-N1^9B9U-U|MOUhJ-B�l�J*W?I~MYI�^;K�U-B�N=�"grK=E*u
U-MY_@IrK=XYXYMYI?_�B�J*J-N�J ð ^�JLK=I?T1zrK�^-Tcg?J-N1^9B9ZFW?J-Btñ�d
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w�s�xy{2g?J-N;]1MOZ?B9U"K�J*MO^Lu\ULB�EpN=�&�0JLK���^H�!I?_@MYI�B9B�J*MYI?_��
B;K=E*W?J-B9U;j�MYI�^�XYW�ZFMYI?_�XON$K�ZizrK=XÛl
K=I�^�MYI?_(K=I�Z2U*W?J*]1MY]�K=z?MYXYMYEob2^;K=grK=z?MYXYMYE*MOB9U;j1B�IrK=z?XYMYI?_�J-B;K=XYMY¹tK=z?XOBHçCN+{(V2N1Z?B�XOU�U*W�^LumK�U
E*u�B�q�MÛÚ�B�J-B�I+E*M[K=E-B9Z�{1B�J*]�MO^9B9U�qh{+lR�"�fV2N1Z?B�X�d2�eu�Bi�SN�I�E*J-N�Xps!X[K=I�B�zrK�U-B9Z�g?J-N;]1MÛl
U-MON�I?MYI?_`MOUhzrK�U-B9ZPMYIPERQSNv^9N�V�g}N�I�B�I+E-U�N=�SE*u�Biw�s�x7{�K=J-^-u?MYE-B9^�E*W?J-B@j�IrK=V2B�XYbaE*u�B
B�I?urK=I�^9B9Z�XYMYI?T�lRU*ELK=E-B�J-N�W?E*MYI?_�g?J-N�E-N�^9N�XOUcK=I�Z�E*u�B�U-MY_@IrK=XYXYMYI?_�g?J-N�E-N1^9N�XOU;j�K=I�Z¶K
�SN�I�U-E*JLK=MYI+E3lRÆ"K�U-B9Za��N�W?E*MYI?_���W?I�^�E*MON�IrK=XYMYEob$d��eu?MOU���W?I�^�E*MON�IrK=XYMYEob`MOU�g}B�J3�
N�J*V2B9Z`z+b
E*u�B(u�B;K�Z1lRB�I�Z~N=�pE*u�B(g?J-N;]1MOU*MON�I�B9ZPx7{1syj�W�U-MYI?_vK=XY_$N�J*MYE*u?V2UhXYMYT$B��"{1s�Ï�E*urK=Eh^;K=I
^9N�V�g?W?E-BS�
B;K�U*MYz?XOBpI�B�ERQSN�J*T�grK=E*u(W?I�Z?B�J!^9B�J*ELK=MYI ð J-B9U*E*J*MO^�E-B9Zrñy^9N�I�U*E*JLK=MYI�E-U;d Å I(^9N�IFl
^�XYW�U-MON�I0j¾E*u�B�N;]$B�JLK=XYX!g?J-Nt]�MOU-MON�I?MYI?_mg?J-N1^9B9U-U�zkB�I�B���EC��J-N�V�B�I?urK=I�^9B9Z�J-N�W?E*MYI?_`K=I�Z
U-MY_@IrK=XYXYMYI?_v��W?I�^�E*MON�IrK=XYMYE*MOB9U;j�K=I�Z�^9N�W?XOZ~z}B���W?J*E*u�B�J|MYV�g?J-Nt]$B9Z�Q"MYE*u�K=I�Z�B�]$N�XY]$B9Z
�SN�I�U-E*JLK=MYI+E3lRÆ"K�U-B9Z���N�W?E*MYI?_2g?J-N1^9B9U-U;dp�eu?MOUnMOUnELK=T$B�IvMYI+E-NiK�^9^9N�W?I�E�MYIvE*u�BhZ?B9U*MY_@I
N=��E*u�B�g?J-N�g}N@U-B9Zc��w��fULN�XYW?E*MON�IvMYI��purK=g?E-B�J Ç d
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�eu�B|B�]$N�XYW?E*MON�I�grK=E*u�E-N;QSK=J-Z?U�E*u�BhI�B�DFEn_$B�I�B�JLK=E*MON�I Å s�N;]$B�J�N�g?E*MO^;K=X7I�B�ERQSN�J*T1U�MOU
U-W?g?gkN�J*E-B9Z�z�b(E*u�Bnw�s�xy{�^9N�V�V2N�Ic�SN�I+E*J-N�X¾s�X[K=I�BnE*urK=E�B�IrK=z?XOB9U�MYI+E-B�J3lRN�g}B�JLK=E*MON�I
N=�HE*u�B Å s ^�XYMOB�I�E�X[K9b$B�JiQ"MYE*u�E*u�B�³�g?E*MO^;K=XC�0JLK=I�U*g}N�J*EiACB�ERQSN�J*Tkjp�
N�XYXON;Q"MYI?_�QpB�XYX
Z?B���I�B9ZfV2N�Z?B�XOUtjHK�U�Z?B9U-^�J*MYz}B9Z�MYI¡�purK=g?E-B�J�±FdÞq�NtQpB�]$B�J;jhE*u�B�J-B�K=J-B~K=XYE-B�J*IrK�l
E*MY]$B2g?J-N�gkN@ULK=XOUhE-N`U*W?g?g}N�J*EhE*u�B�MYI+E-B�_@JLK=E*MON�I�N=� Å sfK=I�ZPE*u�Bi³C�"A�g?J-N;]1MOU*MON�I?MYI?_�j
zrK�ULB9Z�N�I�E*u�B(w�K=IrK=_$B�V2B�I�Ehs!X[K=I�B@dhÏ�N�JHMYI�U*ELK=I�^9B@j}E*u�B Å {1�fè Å A�w���A�g?J-N=Ô*B9^�E
U-gkB9^�MÛ�rB9Z�K=I Å I+E-B�_@JLK=E-B9Z¶ACB�ERQpN�J*T�w�K=IrK=_$B�V2B�I�E`{�bFU*E-B�V ð Å ACw�{?ñ���N�Jig?J-N;]1MOZ1l
MYI?_ Å s�N;]$B�J�è¶qHwÜ^9N�I?I�B9^�E*MY]1MYERb2ULB�J*]�MO^9B9U;j+V2N@U*E*XYb(W�U*MYI?_hV�K=IrK=_$B�V2B�I�E���W?I�^�E*MON�I�U
U-W?g?gkN�J*E-B9Z�z�b�^9N�I�E*J-N�X���W?I�^�E*MON�I�UhQ"u�B�J-B�]$B�J(K=g?g?XYMO^;K=z?XOBæm �(q\;

+
· µ n d2�eu�B�g?J-N;]1MÛl

U-MON�I?MYI?_�N=�yx7{1s�UeU*W?g?gkN�J*E-B9Zmz�bm³�g?E*MO^;K=X&{�W?z�A�B�EoQpN�J*T`�SN�I?I�B9^�E*MON�I�U ð grK=E*uFl�zrK�U-B9Z
^9N�I?I�B9^�E*MY]1MYERbÌULB�J*]�MO^9B9U,ñ\MOUcMYI+E-B�_@JLK=E-B9ZÎMYI+E-NÈE*u�BPE*JLK�ZFMYE*MON�IrK=X(³�{ Å V�K=IrK=_$B�V2B�I�E
Ï7�S��sp{ ð Ï¾K=W?XYE;j¾�SN�IF��_@W?JLK=E*MON�I0jr�"^9^9N�W?I�E*MYI?_�jrs7B�J3��N�J*V�K=I�^9B@j}{1B9^�W?J*MYERb�ñSV�K=IrK=_$B�l
V2B�I�EC��W?I�^�E*MON�I�U;jkQ"MYE*u�K2g}N�XYMO^�b�l�zrK�U-B9Z�K=g?g?J-N$K�^Lu0d|³�E*u�B�JHV�K=IrK=_$B�V2B�I+EhU*bFU*E-B�V2U
g?J-B9ULB�I+E-B9Z�MYIa{1B9^�E*MON�I�¸�d²µFj¾^9N�IF��J*V�E*urK=ECE*u�B|MYI�E-B�XYXYMY_$B�I+E|�SN�I+E*J-N�X!s!X[K=I�B�g?J-N;]1MOZ?B
K=I�MYV�g}N�J*ELK=I+EvgrK=J*E`N=��E*u�B�N�g}B�JLK=E*MON�IrK=X|U-N�XYW?E*MON�I�MYI�w�s�xy{�I�B�ERQSN�J*T1Utj�Q"u?MO^Lu
U-urK=XYX�zkBa^9N�V�g?XOB�V2B�I+E-B9ZÎQ"MYE*u�QpB�XYXÛl�T1I�N;Q"I0jhE*J*W�U*E-B9Z¶V�K=IrK=_$B�V2B�I+E�E-B9^-u?I?M	��W�B9U
K=I�Z\E-N1N�XOU;d Å I\E*u?MOUeJ-B�_+K=J-Z�jrK(U-B�E"N=�7Z?B���I?MYE*MON�I�UCK=I�Z\E-N�N�XOUeE*urK=E"g?J-Nt]�MOZ?B�U*W?g?g}N�J*E
�
N�Jm³�g}B�JLK=E*MON�I¶K=I�Z�w�K=IrK=_$B�V2B�I�E ð ³n��w�ñ�N=�hw�s�xy{�I�B�ERQSN�J*T1UcK=J-B`z}B9^9N�V�MYI?_
K;]�K=MYX[K=z?XOB¯m AH{1Ï · ¸ n jhm �CA ·@ÇOn d��eu?MOU2^-urK=g?E-B�JiZFMOU-^�W�U-U-B9U(z}N�E*u�U*MYV�g?XOBv³"�Cw×E-N1N�XOU
K=I�ZcK�ZF]@K=I�^9B9ZmV�K=IrK=_$B�V2B�I+E"��JLK=V2B�QpN�J*TFUeE*urK=EeV�K9b�MYI�E-B�J3lRN�gkB�JLK=E-BHE-N(Z?B�XYMY]$B�JnK=I
N�g}B�JLK=E*MON�IrK=XyULN�XYW?E*MON�Ic��N�J"I�B�EoQpN�J*T`N�g}B�JLK=E-N�J-U;d

��'sr Ý 378�/) ¿*,ë�9�í *,3(6�37�(v�¢�vS6(-§tÌ+¡+7~58
�eu?MOUeU-B9^�E*MON�Img?J-B9U-B�I�E-UeK|z?J*MOB��&J-B�]1MOB�Q�N=�0E*u�BCB�DFMOU*E*MYI?_�³n��w�E-N�N�XOU;jFK=I�ZiE*u�B�w Å Æ
V2N1ZFW?XOB9UeZ?B���I�B9Z2�
N�Jpw�s�xy{mK=I�Z�J-B�X[K=E-B9Zig?J-N�E-N1^9N�XOU;d�³n��wòMOUpMYI+E-B�I�Z?B9Z\E-N�K�U-U*MOU*E
V�K=IrK=_$B�V2B�I�E(K=g?g?XYMO^;K=E*MON�I�U|W�U*MYI?_`E*u�B�Z�K=ELK\g?X[K=I�B@j7K=I�Z~K=J-B(V�K=MYI?XYb�Z?B�]$N�E-B9Z�E-N
��K=W?XYE�XON1^;K=XYMY¹tK=E*MON�IcK=I�Z2I�N�E*MÛ�r^;K=E*MON�I0d��eu�B9U-BH³"�CwòE-N�N�XOUeK=J-B�ZFMÛÚ�B�J-B�I+Ep��J-N�V �SN�IFl

Ð$°
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E*J-N�X?s!X[K=I�BS�
B;K=E*W?J-B9U�E*urK=E�gkB�J*V�MYE!U*MYV�MYX[K=J7��W?I�^�E*MON�IrK=XYMYERb$j�B@d _�dYj@E*u�B"K���N�J-B�V2B�I�E*MON�I�B9Z
B�DFE-B�I�U*MON�I�UyE-N��H{�Cs�lR�"��MYI|E*u�BeGHw�s�xy{C��JLK=V2B�QpN�J*T|E-N�Z?B�E-B9^�E7K=I�Z�I�N�E*MÛ��b���K=W?XYERb
^9N�I�ZFMYE*MON�I�U ð U-B9BhU-B9^�E*MON�I�±Fd Ç d ® ñ�d

�eu�B�QSB�XYXÛl�T�I�NtQ"I¡{1ACw�s�V�K=IrK=_$B�V2B�I+E`��JLK=V2B�QSN�J*TkjHZ?B���I�B9Z�MYI�m q�s!è · ± n j
^9N�V�g?J*MOULB9UnE*u�B 	��+����>@H j�Q"u?MO^-uaK=J-BhB�I+E*MYE*MOB9UCJ-B9U*MOZ?B�I�E�MYI`I�B�EoQpN�J*T`I�N1Z?B9U;j�^9N�I�ELK=MYIFl
MYI?_�^9N�V�V�K=I�Z�J-B9U*g}N�I�Z?B�JpK=I�Z�I�N�E*MÛ�r^;K=E*MON�IiN�J*MY_@MYIrK=E-N�JeK=g?g?XYMO^;K=E*MON�I�U;jFK=E�XOB;K�U*E�N�I�B
C2	��k	<�+��� j!Q"u?MO^-u�MOU�K=I�B�I+E*MYERb�^9N�I+ELK=MYI?MYI?_P^9N�V�V�K=I�Z�_$B�I�B�JLK=E-N�J�K=I�ZrÍ=N�J(I�N�E*MÛ�?l
^;K=E*MON�I~J-B9^9B�MY]$B�J�K=g?g?XYMO^;K=E*MON�I�U;j!K=I�Z~KmV�K=IrK=_$B�V2B�I�E�g?J-N�E-N1^9N�X ð {1ACw�sSñ�j�W�U-B9ZaE-N
^9N�I�]$B�b�V�K=IrK=_$B�V2B�I�E|MYIF�
N�J*V�K=E*MON�IPz}B�ERQpB9B�I~E*u�B2K���N�J-B�V2B�I�E*MON�I�B9Z~B�I+E*MYE*MOB9Utd���IFl
N�E*u�B�JezrK�U*MO^CB�XOB�V2B�I+EeMYImE*u�B���JLK=V2B�QSN�J*T�MOUpE*u�B�MYIF�
N�J*V�K=E*MON�I\V2N�Z?B�X�jFN�Jn{�E*J*W�^�E*W?J-B
N=�ew�K=IrK=_$B�V2B�I�E Å IF��N�J*V�K=E*MON�I0j7Ki^9N�XYXOB9^�E*MON�I�N=�pV�K=IrK=_$B9Z�N�zFÔ*B9^�E-U;j�J-B9U*MOZFMYI?_cMYIPK
]1MYJ*E*WrK=XrMYIF�
N�J*V�K=E*MON�I\U*E-N�J-B@j+E-B�J*V2B9ZiE*u�B�waK=IrK=_$B�V2B�I+E Å IF��N�J*V�K=E*MON�ImÆ"K�U-B ð w Å Ænñ�d
�SN�XYXOB9^�E*MON�I�UmN=�HJ-B�X[K=E-B9ZÈN�zFÔ*B9^�E-UiK=J-B`Z?B���I�B9Z�MYI  Ñ �xC2�;)�%1�Y�kH dÈw Å Æ�V2N1ZFW?XOB9UZ?B���I�B9Z��
N�J�w�s�xy{aK=I�ZaJ-B�X[K=E-B9Z~K=g?g?XYMO^;K=E*MON�I ð I�N�ELK=z?XYb�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_�ñCQ"MYXYX
z}BHJ-B�]1MOB�QpB9Z�d
v�ô;ó�ô�ö �^�Gü ÷½ý�ý���I
f\ýfû�[mA�úØZ�ý��E��ù�Gs�gB-	�B-�y�§üÙ���E���îù��Éù����
�eu�B�w�s�xy{a³n��w�j0K�U�Z?B���I�B9ZaMYIBm Å �"Ë · ±=z n j}g?J-N;]1MOZ?B9U�³n��w÷E-B9^-u?I?M	��W�B9U�zrK�U-B9Z
N�I�E*u�B"��N�XYXONtQ"MYI?_(³"�CwÜgrK�^-T$B�E-U;j1Z?B9U*MY_@I�B9Z�g?J*MYV�K=J*MYXYb�E-N�U*W?g?g}N�J*E�B�DFg?XYMO^�MYE�J-N�W?E-B9Z
x7{1s�U<�

•
�SN�I?I�B9^�E*MY]�MYEob9��B�J*MÛ�r^;K=E*MON�I ð �4�hñI�=E*u�B��4� : N;Q�MOU7_$B�I�B�JLK=E-B9Z�K=E�E*u�B Å I?_@J-B9U-U
xy{1� Q"MYE*uÈK�I�N�V�MYIrK=Xn��J-B���W�B�I�^�b�N=� ® Í=U2K=I�Z�E-B�J*V�MYIrK=E-B9ZÈK=E�E*u�Bc��_@J-B9U-U
xy{1�|j0MYI�Kcg}B�J3lRxy{1sÎzrK�U*MOU;d��eu�Bm�4��grK�^LT$B�E�^9N�I�ELK=MYI�U�KcI�B�ERQpN�J*T�l�W?I?M	��W�B
MOZ?B�I+E*MÛ�rB�J ð �"��{ Å ñeULN(E*urK=E�K=XYX0ERb1g}B9UnN=��Z?B��
B9^�E-Un^;K=I`z}B�Z?B�E-B9^�E-B9Z�d

•
Ï�N�J*QSK=J-Z�qHB��
B9^�E Å I�ZFMO^;K=E*MON�I ð Ï�q Å ñI�=E*u�BpÏ�q Å : NtQ�MOU7_$B�I�B�JLK=E-B9Z(MYI(J-B9U*g}N�I�U-B
E-N�Z?B�E-B9^�E*MYI?_�Z?B��
B9^�E-U ð B@d _�d7��J-N�V�E*u�BH�4� : NtQ�ñ�d Å E-U�g?J*MYV�K=J*b�g?W?J*g}N@U-BnMOUpE-N
U*W?g?g?J-B9U-U�K=X[K=J*V2UCMYI�X[K;b$B�JHI�B�ERQpN�J*TFUhK=z}N;]$B�E*u�B�XOB�]$B�X!K=ECQ"u?MO^-uaE*u�B�Z?B��
B9^�E
N�^9^�W?J-Utd Å E"MOUe_$B�I�B�JLK=E-B9Z�K=E�B�MYE*u�B�J<�
® d"E*u�Bhxy{1��jFQ"u?MO^-u`��J-U-EnZ?B�E-B9^�E-U�K�Zr{1B�J*]$B�J,Í=Z?Ë�I?T�I�NtQ"I�Z?B��
B9^�E;j�N�J
±Fd"E*u�Bhxy{1sÈE-B�J*V�MYIrK=E*MYI?_ixy{1�f��N�J�K=XYX0w�s�xy{cX[K9b$B�J�Z?B��
B9^�E-U;d

•
ÆeK�^LT�QeK=J-Z�qHB���B9^�E Å I�ZFMO^;K=E*MON�I ð Æeq Å ñI��E*u�BSÆeq Å : N;Q�MOU7MYI�Ô*B9^�E-B9Z�N�I�K�J-B�E*W?J*I
grK=E*u ð U*W�^LumK�UeKHJ-B�E*W?J*Iix7{1spñ!E-N|MYIF��N�J*VÙE*u�B"W?g�U*E*J-B;K=V xy{1� ð Q"u?MO^-umMOU�E*u�B
U-N�W?J-^9B2N=�eE*u�B(�
N�J*QSK=J-Z~x7{1spñHE*urK=EhE*u�B�J-B2MOU|KcZ?B��
B9^�E�K=EhE*u�B2Z?NtQ"I�U*E*J-B;K=V
xy{1s o U(xy{1�ØU*MYI?Tag}N�MYI+E;d�ÆSq Å E*u�B�J-B��
N�J-B�E*JLK�^LT1U(Ï�q Å MYI~E-B�J*V2U(N=�nMYE-U�gkB�l
J*MON�Z~N=�e_$B�I�B�JLK=E*MON�I0dcÆeq Å grK�^-T$B�E-U�V�K9b�z}B�W�U-B���W?X�MYI ® � ® Í=A�MYI�U*ELK=I�^9B9U�N=�
g?J-N�E-B9^�E*MON�I�U*Q"MYE-^Lu?MYI?_�d

ACN�E-BcE*urK=E2E-NPzkBvK=z?XOB`E-NPU-B�I�Z�E*u�B`Æeq Å W?g�U*E*J-B;K=V`jeMYE2MOU�J-B���W?MYJ-B9Z�E-N�urK;]$BvK
J-B�E*W?J*IvgrK=E*u0d��fJ-B�E*W?J*IvgrK=E*uv^9N�W?XOZcz}B��
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•
�ÎZ?B9ZFMO^;K=E-B9ZvJ-B�E*W?J*Ivxy{1s7d

•
�ÎU*urK=J-B9Z`J-B�E*W?J*Ivxy{1s7j�Q"u?MO^-u�MOUnU*urK=J-B9Z\z}B�ERQSB9B�IvV�K=I+bm�
N�J*QSK=J-Z�xy{1s�U;d

•
�fI�N�IFlRw�s�xy{cJ-B�E*W?J*I`grK=E*u0j�U*W�^Lu�K�U�K=IvN�W?EnN=��zrK=I�Z Å s�grK=E*u0d

Ï7MY_@W?J-B�¸�d ® ��w�s�xy{`³n��wö��W?I�^�E*MON�IrK=XYMYEob
��XYX�³"�Cw grK�^-T$B�E-UnK=J-B�MOZ?B�I+E*MÛ�rB9ZmQ"MYE*u?MYIcK|xy{1s�E*JLK���^HU*E*J-B;K=V�z+b2E*u�B�W�U-BCN=�

_@XON�zrK=XYXYb\QSB�XYXÛl�T�I�NtQ"I�K=I�ZcJ-B9U-B�J*]$B9Z`X[K=zkB�X&^9N1Z?B�g}N�MYI+E;j�Z?B���I�B9Zvz+b m�³�u+E · ± n d
�4�¯³n��wågrK�^LT$B�E-U�K=J-BhZFMOU*E*J*MYz?W?E-B9Z`��J-N�V MYI?_@J-B9U-UnE-N2B�_@J-B9ULUnz?W?MYXOZFMYI?_mK�X[K=z}B�X

U-ELK�^-T~Z?B�g?E*u�U;daÏ7MY_@W?J-Bm¸�d ® �Hñ|Z?B9U-^�J*MYz}B9U�u�NtQ E*u�B\�4� grK�^LT$B�E-U2K=J-B\U-B�I+E�W�U*MYI?_
XOB�]$B�XyZ?B�g?E*u ® K=I�ZcXOB�]$B�X&Z?B�g?E*u�±�MYIvE*u�B�X[K=zkB�X�u?MOB�JLK=J-^Lu+b$d

ÏyMY_@W?J-B�¸�d ® Æ"ñ�Z?B9U-^�J*MYz}B9U�Q"urK=EHurK=g?g}B�I�U�Q"u�B�IPK��
K=MYXYW?J-B�MOUHZ?B�E-B9^�E-B9Z�j¾Q"u?MO^Lu
x7{1�ÙZ?B�E-B9^�E-U�E*u�B(��K=MYXYW?J-BiK=I�Z�u�NtQ MYE|E-B�XYXOU|E*u�B2N�E*u�B�J-U(K=zkN�W?EhE*u�B2�
K=MYXYW?J-B@dm�eu�B
x7{1��Unz}B�XON�I?_@MYI?_$U�E-N�ZFMÛÚ�B�J-B�I+EHxy{1s�U�K=I�Z`W�U-B9UCK(X[K=z}B�X&u?MOB�JLK=J-^-u�bvE-N�J-B;K�^-u`��J-N�V
MYI?_@J-B9ULU"E-N2B�_@J-B9U-Unx7{1�ÎK�Ue�
N�XYXON;QnU<�

•
xy{1s ® ��J-N�V xy{1��¸2E-N�xy{1� Ç urK�U"X[K=zkB�X0U-ELK�^-TcZ?B�g?E*uvN�I�B�j

•
xy{1s�±i��J-N�Vòx7{1��±�E*u?J-N�W?_@uPxy{1��µ\K=I�ZaN;]$B�J�xy{1s ® E-N\xy{1�CÐiW�U-B9U�K2X[K=z}B�X
U*ELK�^-TcZ?B�g?E*uvN=��ERQSN×j

•
K=I�Zm��IrK=XYXYbixy{1s�µ���J-N�VØxy{1� ® Nt]$B�Jnxy{1s�±�E*u?J-N�W?_@uvxy{1�H°|E-N�x7{1��´�W�U-B9U"K
X[K=zkB�XyU*ELK�^-T\Z?B�g?E*uvN=��E*u?J-B9B@d



�KN PKQ}Ö�[���_;��Ô é�20ê�Ô{[�b[�i�U\�ßU2bE]SRpa a�dg� ° ·

x&B�E�W�U�^9N�I�U-MOZ?B�J�K`��K=MYXYW?J-BmzkB�EoQpB9B�IÈx7{1��±aK=I�Z�xy{1��µFd��eu?MOU(Q"MYXYXSurK;]$Bc^9N�I�U-B�l
��W�B�I�^9B9UH�
N�J�zkN�E*uPx7{1s�±`K=I�Z�xy{1s�µFd�ÆSN�E*uPx7{1��ÐcK=I�ZPxy{1��´mQ"MYXYX�Z?B�E-B9^�EhE*urK=E
Kc�
K=MYXYW?J-BiurK�U�N�^9^�W?J*J-B9Z�B�]$B�I�Q"u�B�I�E*u�B��
K=MYXYW?J-BmK�^�E*WrK=XYXYbPMOU�K=E(xy{1s�±Fd��&N�U*W?gFl
g?J-B9ULUeK=X[K=J*V2US�
N�J"xy{1s�µ�K=Eexy{1��´Fj?x7{1��Ð|urK9]$BHE-N�MYIF��N�J*V E*u?MOUeJ-N�W?E-B�Jez+bmU-B�I�ZFMYI?_
Ï�q Å grK�^LT$B�E-U�K=XON�I?_�E*u�B�ULK=V2BHgrK=E*uvK�UeE*u�B�x7{1s�µ(QpN�W?XOZ`zkBHW�U*MYI?_�z}B��
N�J-B���K=MYXYW?J-B
N1^9^�W?J*J-B9Z�d Å EhMOUhI�N�E�N�I?XYb�I�B9^9B9ULULK=J*b�E-NcMYIF�
N�J*VöE*u�B�Z?NtQ"I�U*E*J-B;K=VøB�_@J-B9U-U�x7{1��U;j
x7{1��Ð�urK;]$BhE-N�MYIF��N�J*V�xy{1��± ð xy{1s�± o UCMYI?_@J-B9U-U�x7{1�Cñ�j�Q"u?MO^Lu�MYI�MYE-UnE*W?J*I�Q"MYXYX&MYIFl
�
N�J*V�xy{1� ® K=z}N�W?E�E*u�B���K=MYXYW?J-B2K�U�QpB�XYX!z�b�U-B�I�ZFMYI?_`Æeq Å grK�^LT$B�E-U ð Æeq Å grK�^LT$B�E-U
K=J-B|U-B�I+E"MYI`E*u�BhQSK9bcZ?B9U-^�J*MYz}B9ZvK=z}N;]$Btñ�d
v�ô;ó�ô;ó ü ú�[=Aâú�BD���
w�s�xy{\g?MYI?_�j?Z?B���I�B9ZcMYIèm<;|{ ·@Ç n jFMOUnK(U*MYV�g?XOBhK=I�Z`B���^�MOB�I�EnV2B9^-urK=I?MOU-V E*urK=En^;K=I
z}B(W�U-B9ZaE-NcZ?B�E-B9^�EhZ�K=ELK\g?X[K=I�B��
K=MYXYW?J-B9U�MYIPw�s�xy{�xy{1s�U;j�Q"u?MO^Lu�^;K=I?I�N�E�K=XYQeK9bFU
z}BmZ?B�E-B9^�E-B9Z�z+bPE*u�B\w�s�xy{�^9N�I+E*J-N�X"g?X[K=I�B@d��eu?MOU(V2B9^LurK=I?MOU*V g?J-N;]1MOZ?B9U2K�E-N�N�X
E*urK=E"B�IrK=z?XOB9USW�U-B�J-USE-N(Z?B�E-B9^�EeE*JLK���^7ÆRz?X[K�^LT�u�N�XOB9U\ÇCN�JSV�MOU-J-N�W?E*MYI?_�K=I�ZmE-N�MOU-N�X[K=E-B
��K=W?XYE-U;d Å EHMOU�V2N1Z?B�XYXOB9ZPK���E-B�JCE*u�B Å �Sw�s�B9^Lu�NmJ-B��+W�B9U*EhK=I�Z�J-B�g?XYb$j�W�U-B9Z�z�b D¾����
K=I�Z >��3	$�,���3�@%E>R� E-N�Z?B�E-B9^�EHK=I�Z\XON�^;K=XYMY¹;B��
K=W?XYE-U"MYI Å s�I�B�EoQpN�J*TFU;d

�eu�B2zrK�U*MO^�MOZ?B;K`MOUhE-NvE-B9U*EhE*urK=E|grK�^LT$B�E-U|E*urK=E�zkB�XON�I?_�E-N�K\grK=J*E*MO^�W?X[K=J(Ï��p�
K�^�E*WrK=XYXYb�B�I�ZPE*u�B�MYJ�w�s�xy{PgrK=E*u�N�I�K=I�x7{1�ÙE*urK=E�MOU�K=I�B�_@J-B9U-U|��N�JhE*urK=E(Ï��p�Cd
�eu�B�J-B��
N�J-B@j�K=Icw�s�xy{mB9^-u�N(J-B���W�B9U*E"^;K=J*J*MOB9U"MYIF�
N�J*V�K=E*MON�IvK=zkN�W?EeE*u�B�Ï��p�ÈQ"u�N@U-B
w�s�xy{�grK=E*uÈMOU�z}B�MYI?_P]$B�J*MÛ�rB9Z�d��eu�B`w�s�xy{�g?MYI?_~grK�^LT$B�E�MOU2B�I�^;K=g�U-W?X[K=E-B9Z�z+b
K=I�Ë�qHsÎgrK�^-T$B�E2K=I�Z~^9N�I�ELK=MYI�U(grK=JLK=V2B�E-B�J-U�XYMYT$B\{1B���W�B�I�^9BiA�W?V|z}B�J�K=I�Z��eMYV2B
{�ELK=V�g0d��eu?MOU7B9^-u�N�J-B��+W�B9U-E&MOU��
N�J*QSK=J-Z?B9Z�Ô3W�U*E0XYMYT$BeK=I+bhN�E*u�B�J7grK�^-T$B�E7zkB�XON�I?_@MYI?_CE-N
E*urK=EHÏ��p�Cd¾è�u�B�I�E*u�B|g?MYI?_mgrK�^-T$B�E�J-B;K�^Lu�E*u�B�B�I�Z�N=��E*u�B|grK=E*u0jkMYE�MOUCB�D�K=V�MYI�B9Z
K=EiE*u�B�^9N�I�E*J-N�X�g?X[K=I�B�N=�hE*u�Bvx7{1�|jpQ"u?MO^-u�E*u�B�I�]$B�J*MÛ�rB9UmE*urK=E�MYEiMOU�MYI�Z?B9B9Z¶K=I
B�_@J-B9ULUH��N�J�E*u�B�Ï��p�Cd Å I�E*JLK�^9B�J-N�W?E-B�V2N�Z?B@j�Q"u?MO^Lu~MOUHE*u�B(��K=W?XYE�MOU-N�X[K=E*MON�IPV2N1Z?B@j
E*u�B�grK�^-T$B�ECMOUCU-B�I+ECE-N�E*u�B�^9N�I+E*J-N�X�g?X[K=I�B�N=��B;K�^-uaE*JLK=I�U*MYEHxy{1�|jrQ"u?MO^-uagkB�J3�
N�J*V2U
]@K=J*MON�W�Un^Lu�B9^-TFU�E*urK=E"MYEnMOUnMYI�Z?B9B9ZvK�E*JLK=I�U*MYE�xy{1�f�
N�J"E*u?MOU"grK=E*u0d

�eu�B�w�s�xy{�B9^-u�N�J-B�g?XYb2V|W�U-EpE*JLK;]$B�X¾W?g�U*E*J-B;K=V�MYImJ-B9U*gkN�I�ULBnE-N�K|w�s�xy{2B9^Lu�N
J-B���W�B9U*E;d"�eu�Bh��J-U*E�N�g?E*MON�I�E-N��
N�J*QSK=J-Z�E*u�BhJ-B�g?XYbcMYIvJ-B�]$B�J-ULB9Z�ZFMYJ-B9^�E*MON�I�E-N;QeK=J-Z?U
E*u�B�B9^Lu�N2J-B���W�B9U*EnU-N�W?J-^9B�MOUnE-N�U-B�E"E*u�Bh��B�g?XYbmw�N1Z?BHE-N�E*u�BH]@K=XYW�Bh��N�W?E-B�Jn��XOB�J*E;d
è�u�B�I�K�J-N�W?E-B�JiJ-B9^9B�MY]$B9UiE*u?MOU�N�g?E*MON�I0j"MYE�V|W�U*E���N�J*QeK=J-ZÈE*u�BvgrK�^-T$B�EcK�UiK=I Å s
grK�^LT$B�E;d2�eu�B2U-B9^9N�I�Z�N�g?E*MON�I~MOU�E-NcU-B�I�Z�E*u�B�B9^Lu�NcJ-B�g?XYba]�M[KmE*u�B�^9N�I�E*J-N�X�g?X[K=I�B@j
Q"u?MO^LuvMOU"N�I?XYbcZ?B���I�B9Z\�
N�Jn�C{�Hs�lR�"�Èx7{1s�U;d
v�ô;ó�ô;õ ü ú�[=A üÙa"�ÊI
{1ACw�s�MOU"V�K=MYI?XYb\W�U-B9Zm�
N�J"V2N�I?MYE-N�J*MYI?_�g?W?J*g}N@U-B9U;j?U*W�^Lu�K�U"E*u�B�Z?B9U-^�J*MYz}B9ZcV2B�E*uFl
N1Z?U���N�J�B9U*E*MYV�K=E*MON�IPN=�pE*u�B(E*JLK���^(V�K=E*J*MÛD�MYI�U-B9^�E*MON�IPµFd²µFd²±Fd²±Fd Å IP{1A�w�s¶E-B�J*V2U;j
E*u?MOU7V2B;K=I�U7E*urK=E�K=g?g?XYMO^;K=E*MON�I�U�W�U-BpV2N�J-B���J-B���W�B�I+E*XYb �+��> J-B���W�B9U*E-U7E*urK=I H;�c> N�g}B�JLK�l
E*MON�I�Utj+K=I�Z�E*u?MOU!U*MYE*WrK=E*MON�I�MOU!^9N�u�B�J-B�I+E�Q"MYE*u(E*u�BS��K�^�E�E*urK=E!V2N@U*E!N=�¾E*u�BeU-B�E!N�g?E*MON�I�U
K=J-B�N=��E-B�I2MY_@I�N�J-B9Z�z+b�{1ACw�s�K=_$B�I+E�MYV�g?XOB�V2B�I�ELK=E*MON�I�UeN�I2I�B�ERQSN�J*T2Z?B�]�MO^9B9U;d!�CU�K
^9N�I�ULB��+W�B�I�^9B@j+V�K=IrK=_@MYI?_�KC^9N�V�V2B�J-^�M[K=XrJ-N�W?E-B�J!MOU�W?IrK9]$N�MOZ�K=z?XYb�E*MY_@u�E-B�I�B9Z�E-NHg?J-N=l
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g?J*MOB�ELK=J*b~V�K=IrK=_$B�V2B�I+E�K=g?g?XYMO^;K=E*MON�I�U ð M�d B@d`�!XOB�V2B�I�E2w�K=IrK=_$B�J-U�ñ�dvACB�]$B�J*E*u�B�XOB9U-U;j
ULN�V2B�MYI�E-B�J-B9U*E*MYI?_iULB�Ep�
B;K=E*W?J-B9U"^;K=Icz}B��
N�W?I�Z\MYI\E*u�B�w�s�xy{mw Å Æ�V2N�ZFW?XOB9U;j?U-W�^-u
K�U�Q"J*MYE-BtÍ=^�J-B;K=E-BnK�^9^9B9ULU�g?J-N;]1MOZ?B9Z�z+b�E*u�BS�&JLK���^n�!I?_@MYI�B9B�J*MYI?_|w Å Æ ð �"��lRw Å Ænñ&E-N
^9N�IF��_@W?J-B(K=I��"�!lRxy{1s�K=ECK=I Å I?_@J-B9U-U�xy{1� ð E*J*MY_@_$B�J*MYI?_\E*u�B�U*MY_@IrK=XYXYMYI?_�g?J-N�E-N1^9N�XOU
E-N2K�^�E*WrK=XYXYbcU-B�E*W?gvE*u�Bhxy{1spñ�d

�eu�B�^9N�I�U*MOZ?B�J-B9Zmw Å Æ�V2N�ZFW?XOB9Utj²K=J-B�_@J-N�W?g}B9Z2W?I�Z?B�JpE*u�B�w�s�xy{�³�zFÔ*B9^�E Å Z?B�IFl
E*MÛ�rB�J ð ³ Å qhñpE*J-B9BhU*E*J*W�^�E*W?J-B�jrK�UnZ?B�g?MO^�E-B9ZcMYIvÏ7MY_@W?J-B�¸�d²±Fd

Ï7MY_@W?J-B�¸�d²±p��w�s�xy{cw Å ÆÌ³ Å q¡E*J-B9B ð U-N�W?J-^9B�� Å ���"Ï�ñ
�fz?J*MOB��!Z?B9U-^�J*MYg?E*MON�I�N=�!B;K�^-uvV2N�ZFW?XOB�MOUn_@MY]$B�I`zkB�XYXONtQ��

•
w�s�x7{+lR����l {1�"q�lRw Å Æ�m AH� · ¸ n jFZ?B���I�B9UeE-B�DFE*WrK=X}^9N�I�]$B�I+E*MON�I�U�E*urK=E"V�K9b�z}B
^9N�V�V2N�I�E-NHw�s�x7{�J-B�X[K=E-B9Z�w Å ÆPV2N1ZFW?XOB9U;d��eu�B9U-Be^9N�I+]$B�I�E*MON�I�UpK=XYXON;Q�V�W?XÛl
E*MYg?XOB�w Å Æ¡V2N1ZFW?XOB9UhE-NvW�U-B�E*u�B2ULK=V2B�U*b�I�ELK�D~K=I�Z��
N�J*V�K=E���N�J�Kc^9N�I�^9B�g?E
E*urK=EeMOU"U*urK=J-B9ZmzkB�EoQpB9B�IcE*u�BHw Å Æ�V2N1ZFW?XOB9U;d!��XYXkN=�7E*u�BHN�E*u�B�Jew�s�xy{iw Å Æ
V2N�ZFW?XOB9U�MYV�gkN�J*E�E-B�D1E*WrK=X0^9N�I�]$B�I+E*MON�I�U���J-N�V E*u?MOUnw Å Æ�V2N�ZFW?XOB@d

•
w�s�x7{+lRxy{1�"l {1�"q�lRw Å Æ m�{�HA · ¸ n jFZ?B9U-^�J*MYz}B9USV�K=IrK=_$B9ZcN�zFÔ3B9^�E-Up�
N�JpV2N1Z?B�XÛl
MYI?_(K=I\w�s�xy{ix&K=z}B�X�{�Q"MYE-^Lu?MYI?_(��N�W?E-B�J ð x7{1�Cñ�dF�eu?MOU�g?W?E-USMYE"K=EpE*u�B�u�B;K=J*E
N=��E*u�B�V�K=IrK=_$B�V2B�I+E�K=J-^Lu?MYE-B9^�E*W?J-B���N�JHw�s�xy{kd}�eu?MOUCw Å Æ�V2N�ZFW?XOB�MOU�W�U-B9Z
E-N�V2N1Z?B�X!K=I�ZvV�K=IrK=_$B�E*u�B�zrK�U*MO^|X[K=z}B�X�U*Q"MYE-^-u?MYI?_\z}B�urK9]1MON�JCN=�SK=Iaw�s�xy{
xy{1�|d Å E2J-B�g?J-B9U-B�I+E-U\E*u�BvX[K=zkB�X��
N�J*QSK=J-ZFMYI?_�MYIF��N�J*V�K=E*MON�I�zrK�U-B ð x0Ï Å Ænñ�N=�
E*u�B(xy{1�¯K=I�Z�g?J-N;]1MOZ?B9UhK2]1MOB�Q¡N=�pE*u�B�x7{1s�UHE*urK=EhK=J-B|z}B�MYI?_cU*Q"MYE-^-u�B9Z�z+b
E*u�Bhxy{1�ÎMYI ��W�B9U*E*MON�I0de{�MYI�^9B|zrK�U*MO^hw�s�xy{mX[K=z}B�X&U*Q"MYE-^Lu?MYI?_iMOU�^9N�V�V2N�IvE-N
K=XYX&w�s�xy{cK=g?g?XYMO^;K=E*MON�I�U;jrE*u?MOU�w Å Æ�V2N1ZFW?XOB�MOUnJ-B��
B�J-B�I�^9B9Zcz+b\V�K=I�b\N=��E*u�B
N�E*u�B�J�w�s�xy{�w Å ÆPV2N1ZFW?XOB9U;d Å I�_$B�I�B�JLK=X�j+w�s�xy{+lRx7{1�"l {1�"q�lRw Å Æ�g?J-N;]1MOZ?B9U
KhV2N1Z?B�X}N=�0MYI�^9N�V�MYI?_�X[K=z}B�XOUeN�Iiw�s�xy{+lRB�IrK=z?XOB9Z\MYI�E-B�J3�
K�^9B9Uez}B�MYI?_�V�K=g?g}B9Z
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E-N|N�W?E*_$N�MYI?_�X[K=zkB�XOUpN�Iiw�s�xy{+lRB�IrK=z?XOB9ZmMYI+E-B�J3��K�^9B9Up]�M[KhK|^9N�I�^9B�g?E*WrK=XkN�zFÔ*B9^�E
^;K=XYXOB9Z�K=I�w�s�xy{v^�J-N@U-U3lR^9N�I?I�B9^�E;dHw�s�xy{�^�J-N@U-U3lR^9N�I?I�B9^�E�B�I+E*J*MOB9UhK=I�Z�E*u�B�MYJ
g?J-N�gkB�J*E*MOB9U�K=J-B�J-B�g?J-B9ULB�I+E-B9Z�MYI�w�s�xy{+lRxy{1�nl {1�"q�lRw Å Æ¯K=I�ZaK=J-B(Eob�g?MO^;K=XYXYb
J-B���B�J-B�I�^9B9Z~z+b�N�E*u�B�J�w Å ÆÎV2N1ZFW?XOB9UhMYI�N�J-Z?B�JhE-NcJ-B��
B�JhE-NcE*u�B�W?I�Z?B�J*XYb1MYI?_
w�s�xy{\xy{1s7d

•
w�s�x7{+lRx0qHs�l {1�"q�lRw Å Æ�m��"{1x · ¸ n Z?B9U-^�J*MYzkB9U0V�K=IrK=_$B9Z|N�zFÔ*B9^�E-U�W�U-B9Z�E-NeV2N1Z?B�X
K=I�ZcV�K=IrK=_$B�E*u�Bhw�s�xy{cx&K=zkB�Xyq�MOU-E*J*MYz?W?E*MON�I�s!J-N�E-N1^9N�X ð x0qHspñ�d

•
�eu�B�w�s�xy{+lRx0qHs�l GH��AC��� Å ��l {1�"q�lRw Å Æ~V2N�ZFW?XOB�g?J-Nt]�MOZ?B9UyN�zFÔ3B9^�E-U0��N�J�V�K=IFl
K=_@MYI?_|E*u�Bnx&qCs�s7B�Jps!X[K=E3�
N�J*VÙx&K=z}B�X}{�grK�^9B�K=I�Z2MOU!Eob�g?MO^;K=XYXYb�MYV�g?XOB�V2B�I�E-B9Z
K=XON�I?_2Q"MYE*u`E*u�Bhw�s�xy{+lRx&qCs!l {1�"q�lRw Å Æ�V2N�ZFW?XOB@d

•
�eu�Bhw�s�xy{+lRx0qHs�lR�!�"wvl {1�"q�lRw Å ÆÌV2N1ZFW?XOB�MOU"ERb1g?MO^;K=XYXYbcU*W?g?g}N�J*E-B9ZvK=XON�I?_
Q"MYE*u|w�s�xy{+lRx0qHs�l {1�"q�lRw Å Æ�z�b�x0qHs`MYV�g?XOB�V2B�I+ELK=E*MON�I�U7MÛ�?x0qHs`W�U-B9U&�!�"w
K�U"E*u�Bhx&K;b$B�JC±�V2B9ZFMYW?V`d

•
�eu�Bhw�s�xy{+lRx0qHs�lRÏ����Cw��!lR����x0��ÛCl {1�"q�lRw Å Æ�V2N1ZFW?XOBHMOU"ERb1g?MO^;K=XYXYb\U*W?gFl
gkN�J*E-B9ZPK=XON�I?_cQ"MYE*u�w�s�xy{+lRx0qHs�l {1�"q�lRw Å Æ¯z+b�x&qCsÌMYV�g?XOB�V2B�I+ELK=E*MON�I�U�MÛ�
x0qHs�W�U-B9U�Ï?JLK=V2B|��B�X[K9bcK�U"E*u�Bhx&K;b$B�J�±(V2B9ZFMYW?V`d

•
w�s�x7{+lR�"��l {1�"q�lRw Å ÆÒm�{1A�� · ¸ n j�Z?B9U-^�J*MYz}B9U�V�K=IrK=_$B9Z|N�zFÔ*B9^�E-U�E*urK=EyK=J-B!W�ULB9Z
E-NcV2N1Z?B�XSK=I�ZPV�K=IrK=_$Biw�s�xy{��&JLK���^��!I?_@MYI�B9B�J-B9Z ð �"�pñ��&W?I?I�B�XOU;d\�eu?MOU
w Å Æ�V2N1ZFW?XOB|MOU�zrK�U-B9Z�K=J-N�W?I�ZaK2ELK=z?XOB|E*urK=ECJ-B�g?J-B9U-B�I�E-UC�"��E*W?I?I�B�XOUCE*urK=E
B�MYE*u�B�J�N�J*MY_@MYIrK=E-Be��J-N�V`j@E*JLK9]$B�J-U-Be]1M[KHN�J�E-B�J*V�MYIrK=E-BnN�I�E*u�Bexy{1��MYI ��W�B9U*E*MON�I0d
�eu�B|w Å Æ¶V2N1ZFW?XOBhg?J-Nt]�MOZ?B9UC^9N�IF��_@W?JLK=E*MON�I�K=I�ZvU*ELK=E*MOU*E*MO^9U�N�zFÔ3B9^�E-U�I�B9B9Z?B9Z
��N�Jn�"�ÈE*W?I?I�B�XOU;d

•
w�s�x7{+lRÏ7�"A�l {1�"q�lRw Å ÆÒm A�{� · ¸ n Z?B9UL^�J*MYzkB9U�V�K=IrK=_$B9Z�N�zFÔ3B9^�E-U0E*urK=EyK=J-B!W�U-B9Z
E-N~V2N1Z?B�X�K=I�Z�V�K=IrK=_$B�E*u�Baw�s�xy{�Ï��p��l�E-N=lRA½qCx0Ï�� ð Ï��"AHñ2V�K=g?g?MYI?_$U
E*urK=E"ELK=T$BCg?X[K�^9BhK=E"K=I\MYI?_@J-B9U-U"xyK=zkB�X0��ZF_$B���N�W?E-B�J ð x0���Cñ�d Å ImE*u�B�^;K�U-BHN=�
K=I Å s!l�E-N=lRw�s�x7{\V�K=g?g?MYI?_�j?E*u�B�Ï��p��N�zFÔ*B9^�E-UnZ?B9U-^�J*MYz}B Å s�Ð�l�E*W?g?XOB9UnJ-B�g?J-B�l
U-B�I+E*MYI?_\U-N�W?J-^9B�K=I�Z�Z?B9U*E*MYIrK=E*MON�I�K�Z?ZFJ-B9U-U�JLK=I?_$B9U;jkU-N�W?J-^9B�K=I�Z�Z?B9U*E*MYIrK=E*MON�I
gkN�J*E�JLK=I?_$B9U;j Å s!]1¸|s!J-N�E-N1^9N�X��rB�XOZ2N�J Å s!]?ÐHI�B�DFE3l�u�B;K�Z?B�J��rB�XOZ�K=I�Z�E*u�B�qCMÛÚ¾l
{1B�J*]v�SN�Z?B�s7N�MYI+E ð q�{?�SsSñ�d

•
�"��lRx Å AÚ;Cl {1�"q�lRw Å Æ�Z?B9U-^�J*MYz}B9U7V�K=IrK=_$B9Z�N�zFÔ3B9^�E-U7E*urK=E�K=J-BSW�U-B9Z�E-N�V2N1Z?B�X
K=I�Z�V�K=IrK=_$B��"�¶XYMYI?TFU;j¾MYI�^�XYW�ZFMYI?_cz?W?I�ZFXOB9Z�XYMYI?T1U;jkMYI�K=I�w�s�x7{`I�B�EoQpN�J*T}d
�eu�B��"��XYMYI?T2�
B;K=E*W?J-BHMOUeZ?B9U*MY_@I�B9Z\E-N2K=_@_@J-B�_+K=E-B�N�I�B�N�JeV2N�J-B�U*MYV�MYX[K=JnZ�K=ELK
^-urK=I?I�B�XOUmN�J��"�¯XYMYI?TFU�z}B�ERQSB9B�I�K�grK=MYJ�N=�hxy{1��U;d��Ü�"� XYMYI?T�MOU�KaU*W?zFl
MYI+E-B�J3��K�^9B2^;K=grK=z?XOB2N=�e^;K=J*J*b�MYI?_cE*JLK���^2B�I?_@MYI�B9B�J-B9Z~w�s�x7{�E*JLK���^@d(�¯z?W?IFl
ZFXOB9ZvXYMYI?TcMOUHKiU*W?zFl�MYI+E-B�J3��K�^9B|E*urK=ECz}N�I�Z?U�E*u�B�E*JLK���^�N=�pK�_@J-N�W?gaN=��N�I�B|N�J
V2N�J-Bh�"��XYMYI?TFU;d

Ï7MY_@W?J-BS¸�d²µCU*u�N;QnU7E*u�BSJ-B�X[K=E*MON�I�U*u?MYg�z}B�ERQSB9B�I�E*u�BSw�s�xy{�w Å ÆPV2N�ZFW?XOB9U!Z?B9U-^�J*MYz}B9Z
K=z}N;]$B@d�A�N�E-B�E*urK=E�K=XYX!E*u�B2w�s�xy{aw Å Æ¡V2N1ZFW?XOB9U|Z?B�g}B�I�ZPN�IPw�s�xy{+lR����l {1�"q�l
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Ï7MY_@W?J-B�¸�d²µp��w�s�xy{cw Å Æ�V2N�ZFW?XOB9U"MYI�E-B�J-Z?B�gkB�I�Z?B�I�^�MOB9U ð U-N�W?J-^9B�� Å ���"Ï�ñ

w Å ÆCj0K=I�Z~V�K=I+b�J-B��
B�J-B�I�^9B�N�zFÔ*B9^�E-UhMYI~w�s�xy{+lRx7{1�"l {1�"q�lRw Å ÆHd Å E�QpN�J*E*u�V2B�IFl
E*MON�I?MYI?_�E*urK=E"V�K=I�bmN=�7E*u�B�w�s�xy{mw Å Æ�V2N�ZFW?XOB9UeurK;]$BhZ?B�gkB�I�Z?B�I�^�MOB9U�N�IcE*u�B Å IFl
E-B�J3��K�^9B9USw Å Æzm w�; ·@·�n j+Q"u?MO^LumU*u�NtQnUSE*u�Bng?J-B9Z?N�V�MYIrK=I�^9BHN=�&U*W�^-u\w Å Æ�MYIc{1A�w�s
K=g?g?XYMO^;K=E*MON�I0jyV2N@U*E*XYb�J-B�X[K=E-B9Z�Q"MYE*u�MYI+E-B�J3��K�^9B�^9N�W?I�E-B�J-UhV2N�I?MYE-N�J*MYI?_�d Å IagrK=J*E*MO^�WFl
X[K=J;j��"��lRx7{1s�U ð w�s�xy{P�&W?I?I�B�XOU,ñ�K=J-B�^9N�I�U*MOZ?B�J-B9Z�XON�_@MO^;K=XSMYI+E-B�J3��K�^9B9U;j�E*u�B�I~E*u�B�b
K=J-B�J-B�g?J-B9U-B�I�E-B9Z~K�U�B�I+E*J*MOB9UHMYI�E*u�B�MÛ�
�yK=z?XOB ð V2B;K=I?MYI?_cE*urK=EhB�DFMOU*E*MYI?_\V2N�I?MYE-N�J*MYI?_
K=g?g?XYMO^;K=E*MON�I�UC^;K=Icz}BHW�U-B9Z\�
N�Jn�"��lRxy{1s�U�Q"MYE*u�N�W?EnV2N1ZFMÛ�r^;K=E*MON�I�U,ñ�d

��B�_+K=J-ZFMYI?_�E*u�B`W�ULK=z?MYXYMYEobÈN=��E*u�B�Z?B9U-^�J*MYz}B9ZÈw Å Æ V2N�ZFW?XOB9U;jnK=XYXCxy{1s�UmV�K9b
K=g?g}B;K=JvMYIÎw�s�x7{+lRxy{1�"l {1�"q�lRw Å ÆHjHK=I�ZÌ�"��lRxy{1s�U ð w�s�xy{�E*W?I?I�B�XOU,ñ\V�K;b�zkB
J-B�g?J-B9ULB�I+E-B9Z�MYI�w�s�xy{+lR�"��l {1�"q�lRw Å ÆØQ"MYE*u�E*u�B�MYJ2^�J-N@ULU3lR^9N�I?I�B9^�E-U�MYI�ZFMO^;K=E-B9Z�MYI
w�s�xy{+lRx7{1�"l {1�"q�lRw Å ÆHd��0W?I?I�B�XOU�K=J-B�N=��E-B�I ð K=XYE*u�N�W?_@u`I�N�E�K=XYQeK9bFU,ñSU-B�EeW?gcQ"MYE*u
K~U-B�J*MOB9UmN=�|^9N�I�U*E*JLK=MYI+E-U\E*urK=EmV�K9b�z}B`J-B�g?J-B9ULB�I+E-B9Z�MYI�w�s�xy{+l2�"��l {1�"q�lRw Å ÆHd
ACN�E-BeE*urK=EpKHZFMOU*E*MYI?_@W?MOU-u?MYI?_h�
B;K=E*W?J-BnN=��KCE*W?I?I�B�XrMOU!E*urK=E�MYE�urK�U�K=I�MYI?_@J-B9ULUpK=I�Z2K=I
B�_@J-B9ULU;j�Q"u�B�J-B�xy{1s�UHB9U*ELK=z?XYMOU*u�B9ZvE*u?J-N�W?_@u�x0qHs�V�K9bcz}B|B�I�Z1l�E-N=lRB�I�Z�N�J�V�K;bczkB
u�N�gFl�z�b+l�u�N�g0d2�eu�B9U-B2^9N�I�U*MOZ?B�JLK=E*MON�I�U�U*W?_@_$B9U*EhE*urK=E|E*u�B9U-B2K=J-B�E*u�B�V2N@U*E�MYV�g}N�J3l
ELK=I�EpV2N1ZFW?XOB9Up��N�JeK=g?g?XYMO^;K=E*MON�IcZ?B�]$B�XON�gkB�J-U;j1E-N�_$B�E*u�B�JSQ"MYE*uiE*u�B�_$B�I�B�J*MO^CMYI+E-B�J3��K�^9B9U
w Å ÆCj�K�UnV2B�I+E*MON�I�B9Z`z}B��
N�J-B@d

��'�� *,ë�9�í *,3(6�37�(v�¢�vS6(-i7�|}3(¢�v�ä�+7|Lå¡8
�eu�B�U*ELK=E-BvN=��E*u�B�K=J*E�MYIÈV�K=IrK=_$B�V2B�I�E`K=g?g?XYMO^;K=E*MON�I�U��
N�J�E*u�B Å s�N;]$B�Jc³�g?E*MO^;K=X
I�B�EoQpN�J*T�K=J-^-u?MYE-B9^�E*W?J-Bvg?J-B9U-B�I+E-UmKa^�XOB;K=J�K�U*b1V�V2B�E*J*b�z}B�ERQSB9B�I�E*u�B\E*u�Bv³�g?E*MO^;K=X
xyK9b$B�J;j$Q"u�B�J-BeV�K=IrK=_$B�V2B�I�E�urK�U�z}B9B�I(u?MOU*E-N�J*MO^;K=XYXYb�Z?N�V�MYIrK=I�E�ZFW�BeE-NCE*u�BnK=z�U-B�I�^9B
N=�&^9N�I�E*J-N�X¾g?X[K=I�B���W?I�^�E*MON�IrK=XYMYERbiN�ImI�B�ERQSN�J*T�Z?B�]1MO^9B9U;j1K=I�Z Å syj�Q"u�B�J-B�J-N�W?E*MYI?_�K=I�Z
U-MY_@IrK=XYXYMYI?_ ð M�d B@d�Z?B�]�MO^9B2MYI+E-B�XYXYMY_$B�I�^9BtñHurK;]$B�z}B9B�IPMYI�g?X[K�^9B2U*MYI�^9B(E*u�B��
N�W?I�Z�K=E*MON�I



�KN �^Q}Ô é�2Lê9ÔÓ[<b[ci^U\�ßU\bp]�.^Z2[��ßU�ÙYa�Z�Ú�� °�¸

N=�pE*u�B�g?J-N�E-N1^9N�X�d�w�s�xy{�^9N�I+E*J-N�X!g?X[K=I�B(B�IrK=z?XOB9UHX[K;b$B�J�MYI+E-B�_@JLK=E*MON�I0j&K=W?_@V2B�I�E*MYI?_
Å sÌQ"MYE*u�E*JLK���^�B�I?_@MYI�B9B�J*MYI?_a^;K=grK=z?MYXYMYE*MOB9U�K�U|B�DFE-B�I�U*MY]$B�XYbPZFMOU-^�W�U-U-B9ZPMYI��purK=g?E-B�J
µFd��CUSK|^9N�I�U-B���W�B�I�^9B@j1^9N�V�g?XOB�D���W?I�^�E*MON�I�UpurK9]$BCz}B9B�ImK�Z?Z?B9ZiE-N|I�B�EoQpN�J*T�Z?B�]1MO^9B9U
ð M�d B|^9N�I�U*E*JLK=MYI+E3l�zrK�U-B9ZvgrK=E*uv^9N�V�g?W?ELK=E*MON�I¾ñ�j¾Q"u?MO^-uvI�B9B9ZvB�]$B�Jn_@J-N;Q"MYI?_iJ-B9U-N�W?J-^9B9U
E-N�^9N�gkB�Q"MYE*u�E*u?MOUS^9N�V�g?XOB�D1MYEob2MYI�E-B�J*V2USN=�0g?J-N1^9B9U-U*MYI?_|E*MYV2B@j+�
N�J�MYI�U*ELK=I�^9B@d!Ï7MYI�Z1l
MYI?_aN�g?E*MYV�K=X�j�B�]$B�I��
B;K�U*MYz?XOB�I�B�EoQpN�J*T�grK=E*u�E*urK=E(V2B9B�E�^9B�J*ELK=MYI�^9N�I�U*E*JLK=MYI+E-U(MOU(K
^LurK=XYXOB�I?_@MYI?_�ELK�U*Ti�
N�J"u�B;K�Z1lRB�I�Z`J-N�W?E-B�J-U;d

Ï�B�QòE*JLK���^�B�I?_@MYI�B9B�J*MYI?_�U*bFU*E-B�V2UiurK9]$B�z}B9B�I�g?J-N�g}N@U-B9Z�E-N�K�ULU*MOU*E�I�B�EoQpN�J*T
Z?B�]1MO^9B9U(MYI�grK=E*u�^9N�V�g?W?ELK=E*MON�I�K=I�Z�J-B9U-N�W?J-^9B`K�ULU*MY_@I?V2B�I+E�MYI�w�s�xy{�I�B�EoQpN�J*TFU<j
E*u�B�bcK=J-BhZ?B9U-^�J*MYz}B9ZcMYIcE*u�BH�
N�XYXON;Q"MYI?_mU*W?z�U-B9^�E*MON�I�U;d
v�ô;õ�ô�ö ���Á÷Ûj�A
�eu�Be��N�W?E*MYI?_|K=I�Z��&JLK���^"�!I?_@MYI�B9B�J*MYI?_�{1B�J*]$B�J ð ���!�"�p{?ñ�j@Z?B���I�B9Z(MYIÍm �Ú;=;

+
·@·On j

MOU�K\U-N=��EoQSK=J-BiU*b1U-E-B�V�Z?B�]$B�XON�gkB9Z~K=E�ÆSB�XYXpx&K=zkN�JLK=E-N�J*MOB9Uh��N�Jhw�s�xy{�E*JLK���^2B�I?_@MÛl
I�B9B�J*MYI?_�j1K=I�Z(MOU!z?W?MYXYE!W�U*MYI?_|KH^9B�I�E*JLK=XYMY¹;B9Z2grK=JLK�ZFMY_@V`d!s!J-Nt]�MOU*MON�I?MYI?_�MOU�gkB�J3�
N�J*V2B9Z
z�b�^9N�IF��_@W?JLK=E*MON�IPN=��E*u�B�u�B;K�Z1lRB�I�Z ð MYI?_@J-B9U-UHxy{1�Hñ�jkQ"u?MO^-uPU*grK;Q"I�UCN=Ú�U*MY_@IrK=XYMYI?_
��J-N�VåE*u�BiU-N�W?J-^9BmE-N�E*u�BiZ?B9U-E*MYIrK=E*MON�I��
N�J(xy{1s/U-B�E*W?g0d��eu?MOU�^9N�V�V�W?I?MO^;K=E*MON�I�MOU
^9N�I�U-MOZ?B�J-B9ZPKmgkN�XYMO^�b�Z?B9^�MOU*MON�I�z+ba���!�"�p{kj0K=I�Z�^9N�I�ULB��+W�B�I�E*XYb�E*u�B�^9N�V�V�W?I?MO^;K�l
E*MON�IÈMOU2J-B;K=XYMY¹;B9Z�W�U-MYI?_PE*u�B��SN�V�V2N�I¶³�g}B�IÈs7N�XYMO^�b�{1B�J*]�MO^9B ð �"³Csp{?ñ(g?J-N�E-N1^9N�X
m qHÆn�

+
·@· n d2�eu�B2U-b1U*E-B�V W�ULB9U|KmJ-B�X[K=E*MON�IrK=XpZ�K=ELK=zrK�U-B2��N�J�g}B�J-U*MOU*E-B�I�^9B@j7K=I�Z�MYV(l

g?XOB�V2B�I�E-UHE*u�B|w�MYI?MYV|W?V Å I+E-B�J3�
B�J-B�I�^9B���N�W?E*MYI?_m��XY_$N�J*MYE*u?V ð w Å ����ñÝÜ-Þ\Þ .dß ��N�J
grK=E*u�^9N�V�g?W?ELK=E*MON�I�N=��xy{1s�U;dy���!�"�p{Hg?J-B9ULB�I+E-U�Kn^9N�V�g}N�I�B�I+E3l�zrK�U-B9Z�j@B�DFgrK=I�Z�K=z?XOB
K=J-^Lu?MYE-B9^�E*W?J-B@dp�eu�BhV�K�Ô3N�J"V2N1ZFW?XOB9U�K=J-BHXYMOU*E-B9Z`zkB�XONtQ��

•
��D1g?XYMO^�MYE���N�W?E-Bh^9N�V�g?W?ELK=E*MON�I�W�U*MYI?_�w Å ����d

•
�"³Csp{v{1B�J*]$B�J"�
N�Jn^9N�V�V|W?I?MO^;K=E*MON�I�Q"MYE*u`u�B;K�Z1lRB�I�ZvJ-N�W?E-B�J-U;d

•
qHK=ELK2��B�g}N@U*MYE-N�J*b$d

•
A�B�EoQpN�J*T`�&N�g}N�XON�_@b`K=I�Z�{�ELK=E-BhqCMOU-^9Nt]$B�J*b\^9N�V�g}N�I�B�I+E;jrJ*W?I?I?MYI?_m³�{1s�Ïed

w�N�J-B9N;]$B�J;jrMYE"W�U-B9U�K(ZFMOU*E*J*MYz?W?E-B9Z��"³C��Æe�nl�zrK�ULB9Zcz?W�U,Í�V2B9U-ULK=_$B|ZFMOU*grK=E-^-u�B�J;j���B;K�l
E*W?J*MYI?_�K�GCJLK=g?u?MO^;K=X0ËCU-B�J Å I+E-B�J3��K�^9B ð GHË Å ñpK=I�Z`K=I\N�g}B�Ic��g?g?XYMO^;K=E*MON�I�s!J-N�_@JLK=V(l
V�MYI?_ Å I+E-B�J3��K�^9B ð �Cs Å ñ�jtQ"MYE*u�KnV2B9ULULK=_$B�z?W�U�^9N�I?I�B9^�E*MYI?_HE*u�B9U-BpV2N�ZFW?XOB9U;d!{1N�V2BSN=�
E*u�B�MOZ?B;K�U&g?J-B9ULB�I+E-B9Z�z+b�E*u?MOU0g?J-N�g}N@ULK=X�Q"MYXYX+z}B�^9N�I�U*MOZ?B�J-B9Z�z+bHE*u�BS��w��~g?J-B9U-B�I�E-B9Z
MYIm^-urK=g?E-B�J Ç j�MYIigrK=J*E*MO^�W?X[K=JeE*u�B�W�ULK=_$B�N=�7³�{1s�Ï~E-N|_+K=E*u�B�JSI�B�ERQSN�J*T�MYIF�
N�J*V�K=E*MON�I
MOUHK=IvMYV�g}N�J*ELK=I+EH^9N�I+E*J*MYz?W?E*MON�I0dH���!�"�p{cN�g}B�JLK=E*MON�IrK=X7B�I�]�MYJ-N�I?V2B�I�E�MOU�ZFb1IrK=V�MO^@j
J-B9^9B�MY]1MYI?_2g?J-Nt]�MOU*MON�I?MYI?_mJ-B���W�B9U*E-UnN�I�B�z�b\N�I�B@jrQ"MYE*u�N�W?EnT1I�N;Q"XOB9ZF_$B�N=�y��W?E*W?J-BhZ?B�l
V�K=I�Z?Utd9qCN;QSB�]$B�J;jy���!�"�p{a^;K=grK=z?MYXYMYEob��
N�J�J-B9U-N�W?J-^9B�N�g?E*MYV�MY¹tK=E*MON�I�MOU�J-B9U*E*J*MO^�E-B9Z
z�biE*u�B�K=z�U-B�I�^9BhN=��V2N�I?MYE-N�J*MYI?_2��W?I�^�E*MON�IrK=XYMYERb$d
v�ô;õ�ô;ó ÷Ûj�à:á�a§[��
�&JLK���^���I?_@MYI�B9B�J*MYI?_~�
N�JmçCËHK=XYMYERb�N=�hU-B�J*]1MO^9BcMYI�E*u�B Å I+E-B�J*I�B�E;jnK=Emx0��J*_$B`U-^;K=XOB
ð �"�SçCË Å x0��ñ�jyg?J-B9ULB�I+E-B9Z�MYI¹Ü  A.È

+ â_ã ß,� g?J-N�g}N@U-B9U�K=I�MYI+E-B�_@JLK=E-B9Z�K=J-^Lu?MYE-B9^�E*W?J-B
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�
N�J"g?J-N;]1MOZFMYI?_iB�I�Z1l�E-N=lRB�I�ZaçCN+{mMYI�K(qCMÛÚ&{1B�J*]+l�zrK�U-B9Z Å I�E-B�J*I�B�E;d Å I`�"�pçCË Å x0��jrK
��JLK=V2B�QpN�J*T`��N�JC{1B�J*]1MO^9B|x&B�]$B�X!{�g}B9^�MÛ�r^;K=E*MON�I�urK�U�zkB9B�I�g?J-N�ZFW�^9B9Z�j}K=I`MYI�E-B�_@JLK=E-B9Z
V�K=IrK=_$B�V2B�I�EHK=I�Zc^9N�I�E*J-N�X7K=J-^Lu?MYE-B9^�E*W?J-B|urK�U"z}B9B�IvZ?B9U*MY_@I�B9Z�d

�eu�B��"�pçCË Å x0��K=J-^Lu?MYE-B9^�E*W?J-B�MYI�^�XYW�Z?B9U&^9N�I�E*J-N�X�j�Z�K=ELKnK=I�Z�V�K=IrK=_$B�V2B�I+E7g?X[K=I�B9U;d
�eu�BSV�K=IrK=_$B�V2B�I�E�g?X[K=I�B"K�U*gkB9^�E-U!K=J-BSJ-B�X[K=E-B9Z�E-NCE*u�BS^9N�I�^9B�g?E!N=�¾Æ"K=I�ZFQ"MOZFE*u2ÆSJ-N=l
T$B�J ð ÆeÆnñ�j+Q"u�B�J-BCB;K�^-u\��W?E-N�I�N�V2N�W�U�{�bFU*E-B�V�U*urK=XYXkZ?B�g?XONtb2MYE-UeN;Q"I\ÆeÆCd1�eu�BCÆSÆ
MYI�^�XYW�Z?B9U�^9N�V�gkN�I�B�I�E-U��
N�J�V2N�I?MYE-N�J*MYI?_�jSE*JLK���^cB�I?_@MYI�B9B�J*MYI?_�jn{1xy{�V�K=IrK=_$B�V2B�I�E
K=I�Z`gkN�XYMO^�bmV�K=IrK=_$B�V2B�I+E;d

�eu�Bc�0JLK���^`�!I?_@MYI�B9B�J*MYI?_�U*W?z�U*bFU*E-B�VøMOU(MYI+E-B�_@JLK=E-B9Z�MYI�E-NPK�J-B9U-N�W?J-^9B\g?J-N;]1MÛl
U-MON�I?MYI?_\^�bF^�XOB@d��eu�B(�0JLK���^�Ï�N�J-B9^;K�U-ECV2N1ZFW?XOB(g?J-N1ZFW�^9B9UHKiE*JLK���^�V�K=E*J*MÛD�Q"u?MO^Lu
MOUeW�ULB9Zcz+bmE*u�B�A�B�EoQpN�J*TcqCMYV2B�I�U*MON�I?MYI?_i^9N�V�g}N�I�B�I+E�E-N�K=XYXON�^;K=E-BHJ-B9ULN�W?J-^9B9U;d��eu�B
J-B9U-W?XYELK=I+E`J-B9U-N�W?J-^9B�K9]@K=MYX[K=z?MYXYMYERb�V�K=E*J*MÛD¶��B9B9Z?U`E*u�B�N�I?XYMYI�BP�"ZFV�MOU-U*MON�I¡�SN�I�E*J-N�X
V2B9^LurK=I?MOU*V2U;d�ACB�ERQSN�J*TiV2N�I?MYE-N�J*MYI?_�K=I�ZiI�N�E*MÛ�r^;K=E*MON�I�Ue��W?I�^�E*MON�I�UnK=J-BCMYIig?X[K�^9BCE-N
E*J*MY_@_$B�JCA�B�EoQpN�J*TvqCMYV2B�I�U*MON�I?MYI?_ig?J-N�^9B9ULUnMYI�^;K�ULB|K9]@K=MYX[K=z?XOB�^;K=grK�^�MYEob`^;K=IvI�N�E�zkB
�
N�W?I�ZcE-N2K�^9^9N�V�V2N1Z�K=E-BhI�B�Qf^9N�I?I�B9^�E*MON�I�J-B��+W�B9U-E-U;d
�eu?MOUeK=J-^-u?MYE-B9^�E*W?J-BCMOUp]$B�J*b�MYI+E-B�J-B9U*E*MYI?_�K=I�ZmU*u�N;QnUeKhU*MYV�MYX[K=JeK=g?g?J-N$K�^-um�
N�Jpw�s�xy{
I�B�EoQpN�J*TFU�Z?B9U-MY_@IvK=I�ZcV�K=IrK=_$B�V2B�I+EH^9N�V�grK=J-B9Z`E-N��"���Cw�j?J-B���B�J-B�I�^9B9Z`zkB�XONtQhd
v�ô;õ�ô;õ ÷Ûj)�Gü
�eu�Be�&JLK���^n�!I?_@MYI�B9B�J*MYI?_|��W?E-N�V�K=E-B9Z�w�K=IrK=_$B�J ð �"����w�ñ7^�X[K=MYV2U�E-NHzkBeK=I�K�Z�K=gFl
E*MY]$B�V�K=IrK=_$B�JhE*urK=EHg?J-Nt]�MOZ?B9U�E*u�B�J-B���W?MYJ-B9ZG�+WrK=XYMYEob�N=�eU-B�J*]�MO^9B�E-NmE*u�B�W�U-B�J-UhK=I�Z
J-B9ZFW�^9B9U`E*u�BP^9N�I?_$B9U*E*MON�IÌMYI�E*u�BaI�B�EoQpN�J*T�m�{1�"Zr³

+
· ¸ n d �eu�B9U-BPN�zFÔ*B9^�E*MY]$B9UvK=J-B

K�^Lu?MOB�]$B9Z`z�biJ-B9U-B�J*]@K=E*MON�I`N=��zrK=I�ZFQ"MOZFE*u`J-B9U-N�W?J-^9B9U;jrK=I�ZcB���^�MOB�I�E�ZFMOU*E*J*MYz?W?E*MON�I�N=�
E*u�B`XON$K�Z�j�W�U*MYI?_�N�I?XYMYI�BcV2B;K�U*W?J-B�V2B�I+E-UmN=�HE*u�BcI�B�ERQSN�J*T�U*ELK=E-B@d��"���Cw×V�K�Ô*N�J
^9N�V�g}N�I�B�I+E-UHK=J-B��

•
E*u�B��0JLK���^��!I?_@MYI�B9B�J*MYI?_È�yN�N�X ð �"����ñ�jeQ"u?MO^-ufK�Z�K=g?E*MY]$B�XYb�V�K=IrK=_$B9UcE*u�B
zrK=I�ZFQ"MOZFE*u�K=I�ZcJ-N�W?E-B9U�MYIcE*u�B�I�B�ERQSN�J*Tkj

•
K"w�B;K�U-W?J-B�V2B�I+E7K=I�Z|syB�J3�
N�J*V�K=I�^9B��!]@K=XYWrK=E*MON�I��yN�N�X ð w�s�����ñ�j;Q"u?MO^-u�V2B;K�l
U*W?J-B9UiMYV�gkN�J*ELK=I�EigrK=JLK=V2B�E-B�J-UmMYIÈE*u�BvI�B�ERQSN�J*T�K=I�Z�MYI?g?W?E-UmE*u�B�VÖE-NPE*u�B
�"����j

•
K=I�Z2Kh{�MYV|W?X[K=E*MON�I��yN�N�X ð {1��ñ�j�Q"u?MO^Lu2V�K9b�zkBSW�U-B9Z(z�b��"����E-NC^9N�I�ULN�XYMOZ�K=E-B
MYE-UnZ?B9^�MOU*MON�I�U;d

�eu�B(�"���¡E-N1N�X�gkB�J3�
N�J*V�N=ó2MYI�B(J-B9ULN�W?J-^9B(K=I�Z�J-N�W?E*MYI?_\V�K=IrK=_$B�V2B�I+E;j&MYI�^�XYW�ZFMYI?_
x7{1s U-B�E*W?g¾Í=ZFMYV2B�I�U*MON�I?MYI?_�jHxy{1s ^;K=grK�^�MYEob¶K=XYXON1^;K=E*MON�I¯jCxy{1s g?J-B9B�V�g?E*MON�IÎK=I�Z
x7{1sfJ-N�W?E*MYI?_�d\�eu�B2w�s���� MYI+E*J-N1ZFW�^9B9U�B�I?urK=I�^9B�V2B�I�E-U(N=�eE*u�B2gkN�g?W?X[K=J�w�����G
E-N1N�Xfm�³C� ·@ÇOn j+Q"u�B�J-B;K�U�E*u�B�{1��^9N�V�g}N�I�B�I+EpMOU�KHZFMYV2B�I�U*MON�I?MYI?_(K=MOZ(E-N�E*u�Bnw�s�����d
v�ô;õ�ôPv äåB�I ù�æ�÷ÛjÊç
è�MOU-B�én�"�"ê �&JLK���^��!I?_@MYI�B9B�J*MYI?_fU-B�J*]$B�J��
N�J�w�s�xy{fI�B�ERQSN�J*T1Utj�g?J-B9ULB�I+E-B9Z�MYI
m���Û|�

+
· ± n jng?J-B9ULB�I+E�K�^9N�V�g?XOB�E-BPK=IrK=XYbFU*MOUcN=��E*u�Ba^;K9]$B;K=E-UvN=� Å s�l�zrK�U-B9Z¶E*JLK���^
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B�I?_@MYI�B9B�J*MYI?_�j�E*u�B�XYMYV�MYELK=E*MON�I�U�N=���"{1s�Ï�J-N�W?E*MYI?_�J*W?I?I?MYI?_2N�IcI�B�ERQSN�J*TiI�N1Z?B9UnK=I�Z
N�E*u�B�J�MOU-U*W�B9UnZFMOU-^�W�ULU-B9ZcMYI��purK=g?E-B�JHµFj?z?W?EnJ-B;K�^-u�B9U�E*u�B�XYMYV�MYE-B9Zv^9N�I�^�XYW�U-MON�IvE*urK=E
E*u�B(U-N�XYW?E*MON�IaMOU�K=I � � ���k� E*JLK���^(B�I?_@MYI�B9B�J*MYI?_`E-N1N�X�dC�eu�B(Z?B9U*MY_@I�N=��E*u�B(U*bFU*E-B�VMOU"^9N�V�g}N�I�B�I+E�zrK�U-B9Z�jFW�U*MYI?_�K2�"³C��ÆS�fz?W�U�K�U"ZFMOU*E*J*MYz?W?E-B9Z`B�I�]�MYJ-N�I?V2B�I�E;d�è�MOU-B
én�"�nêÌV�K�Ô3N�J�^9N�V�gkN�I�B�I�E-UCK=J-BHE*u�BH�
N�XYXON;Q"MYI?_»�

•
�0JLK���^\w�B;K�U-W?J-B�V2B�I+E�K=I�Z~��IrK=XYb1U*MOU({1B�J*]$B�J;j�Q"u?MO^-u�gkB�J3�
N�J*V2U�^9N�XYXOB9^�E*MON�I0j
^-urK=JLK�^�E-B�J*MY¹tK=E*MON�IPK=I�Z`K=IrK=XYbFU*MOUnN=��E*JLK���^hMYIF�
N�J*V�K=E*MON�I0d

•
��N�W?E*MYI?_��"ZF]1MOU-N�J��
N�Ji�&JLK���^v�!I?_@MYI�B9B�J*MYI?_�jCKag?X[K=I?I?MYI?_�E-N�N�XnQ"MYE*u��SÆe�
^;K=grK=z?MYXYMYE*MOB9U;d

•
��B9U-N�W?J-^9B�w�N�I?MYE-N�J*MYI?_�{1B�J*]$B�J;jFK�E-N�g}N�XON�_@biK=I�Z�^9N�IF��_@W?JLK=E*MON�I\MYIF�
N�J*V�K=E*MON�I
J-B�gkN@U-MYE-N�J*b

•
syN�XYMO^�b2{1B�J*]$B�J;j@Q"u?MO^-u2^9N�IF��_@W?J-Beg}N�XYMO^�MOB9U!N�I(I�B�ERQSN�J*T�Z?B�]1MO^9B9U�W�U*MYI?_H]$B�I�Z?N�J
U*g}B9^�MÛ�r^hZ?B�]�MO^9BhK=_$B�I�E-U;d

Å Ic^9N�I�^�XYW�U*MON�I0jFE*u?MOUeg?J-N�g}N@ULK=X�MOU"U*MYV�MYX[K=JeE-N�E*u�B����!�"�p{mU*bFU*E-B�V`d Å E-UeV�K�Ô3N�J"^9N�IFl
E*J*MYz?W?E*MON�I�J-B�_+K=J-ZFMYI?_iE*u�B���w��fg?J-N�g}N@ULK=X0MOU�E*u�BhZFb1IrK=V�MO^h_+K=E*u�B�J*MYI?_\N=��I�B�EoQpN�J*T
U-ELK=E-B9U"E-N(�
B9B9Z\E*u�B�E*JLK���^hB�I?_@MYI�B9B�J*MYI?_2��W?I�^�E*MON�IrK=XYMYERb$d

��'�� ë�|}+�1¡/58L/5+769/56�� íW �vS693ç|0/)+
�ÈERb1g?MO^;K=X�g?J-N;]1MOU*MON�I?MYI?_|UL^9B�IrK=J*MON�W�U*MYI?_|K=I2B�]$N�XY]$B9Z2w�s�xy{�V�K=IrK=_$B�V2B�I�EpU*bFU*E-B�V`j
K�U�U*u�N;Q"I`MYI�ÏyMY_@W?J-Bh¸�d ¸�jFQ"MYXYX���N�XYXONtQÌE*u�B9U-BhU-E-B�g�U<�

MPLS NETWORK

Ingress LSR Egress LSR

MANAGEMENT SYSTEM

Management DCN

(1)Client

TOPOLOGY DATABASE

(2)

(3)

(4)

Ï7MY_@W?J-B�¸�d ¸»��waK=IrK=_$B�V2B�I+E�zrK�ULB9Z`xy{1sÈULB�E*W?g
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® dn�eu�B��pXYMOB�I+E�J-B���W�B9U*E-UHE*u�B(B9U*ELK=z?XYMOU*u?V2B�I�E|N=�eK=I�xy{1s�E-N\E*u�B�V�K=IrK=_$B�V2B�I�E
U*bFU*E-B�V`d��eu�BnU*bFU*E-B�V/V�K=MYI+ELK=MYI�UpI�B�ERQSN�J*T2U*ELK=E-B9U�grK=J*E*MO^�MYgrK=E*MYI?_�MYI2E*u�B Å GHs
K=I�ZcW�U*MYI?_�V2N�I?MYE-N�J*MYI?_mg?J-N�^9B9ULU-B9U;d

±Fdn�eu�B�V�K=IrK=_$B�V2B�I+EHU*bFU*E-B�V ^9N�V�g?W?E-B9U�K�grK=E*uvE*urK=E"��W?XÛ��XYX&E*u�BHJ-B��+W?MYJ-B�V2B�I�E
µFdn�eu�BSV�K=IrK=_$B�V2B�I+E�U*bFU*E-B�V�^9N�I+ELK�^�E-U�E*u�B"K=g?g?J-N�g?J*M[K=E-Bexy{1��U7MYI�E*u�BpI�B�EoQpN�J*T
��N�Jnx7{1s�^9N�IF��_@W?JLK=E*MON�I

¸�dn�eu�B�J-B���W�B9U*E-B9Z`xy{1sÈMOUnN�gkB�JLK=E*MON�IrK=X
ACN�E-B\E*urK=E�MYIÈK�_$B�I�B�J*MO^cV�K=IrK=_$B�V2B�I�EiU*bFU*E-B�V`j�E*u�B\E-N�g}N�XON�_@b�Z�K=ELK=zrK�U-BcMOU(I�N�E
_@WrK=JLK=I�E-B9B9Z�E-N�z}BcU*b1I�^-u?J-N�I?MY¹;B9Z�Q"MYE*uÈE*u�BcI�B�ERQSN�J*T�XYMYI?T+lRU*ELK=E-B9Utd�g?J-N;]1MOU*MON�I?MYI?_
E*MYV2B\MOU�K=XOU-N�K�Ú�B9^�E-B9Z�z+b�^9N�V�V|W?I?MO^;K=E*MON�I�N=�CE*u�B\V�K=IrK=_$B�V2B�I+E2g?X[K=E3�
N�J*V Q"MYE*u
E*u�BnI�B�ERQpN�J*T2Z?B�]1MO^9B9U!E*urK=E�V�W�U*E�z}Bn^9N�IF��_@W?J-B9Z��
N�J�B;K�^-uig?J-N;]1MOU*MON�I?MYI?_|N�g}B�JLK=E*MON�I0d

��'43 ��+769 �~5��8L/5+7698
�fI+W?V�zkB�J�N=��U*MYV�g?XOB@j?Z�K=ELK�l�g?X[K=I�B�zrK�U-B9ZmE-N1N�XOUeurK9]$B�z}B9B�IcZ?B�]�MOULB9Z��
N�J"W�U-B�JeXOB�]$B�X
x7{1s�V2N�I?MYE-N�J*MYI?_�j�K=XON�I?_�Q"MYE*u\w Å Æ�Z?B���I?MYE*MON�I�USE*urK=ESB�IrK=z?XOBHK�^9N�V�g?XOB�E-B�U*W?g?g}N�J*E
�
N�J�{1ACw�s�l�zrK�ULB9Z`w�s�xy{mV�K=IrK=_$B�V2B�I+E;d

�yK=z?XOBh¸�d ® ��w�s�xy{mV�K=IrK=_$B�V2B�I+EHU*bFU*E-B�V2U"^9N�V�grK=J*MOU-N�I
{1N�V2B�K�ZF]@K=I�^9B9Ziw�s�xy{�V�K=IrK=_$B�V2B�I�EnU*b1U-E-B�V2U�urK;]$B�z}B9B�Img?J-B9U-B�I+E-B9Z�jFQ"u?MO^Lu`B�D�l
u?MYz?MYE\KaI+W?V�zkB�J\N=�hU*MYV�MYX[K=J*MYE*MOB9U\K=I�ZÈU-N�V2BcMYI�E-B�J-B9U*E*MYI?_���B;K=E*W?J-B9UiE*urK=E�U*urK=XYX�zkB
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^9N�I�U-MOZ?B�J-B9ZiMYImE*u�BHZ?B9U*MY_@ImE*u�BC��N�W?E*MYI?_(K=I�Z\waK=IrK=_$B�V2B�I+En��_$B�I+E ð ��w��Hñ�g?J-N;]1MÛl
U-MON�I?MYI?_�U-N�XYW?E*MON�I0d��7K=z?XOBh¸�d ® U*W?V�V�K=J*MY¹;B9U�J-B�XOB�]�K=I�ECK�U*g}B9^�E-UnN=��E*u�BHg?J-N�gkN@ULK=XOUtd

�eu�B�Nt]$B�JLK=XYX!J-B�]�MOB�Q�N=��E*u�B(^-urK=JLK�^�E-B�J*MOU-E*MO^9U|K�ZF]�MOULB(Ki^9N�V�g}N�I�B�I+E3l�zrK�U-B9ZPU-b1U3l
E-B�V`jSQ"MYE*u�V2N�I?MYE-N�J*MYI?_�^;K=grK=z?MYXYMYE*MOB9U;jeQ"u?MO^LuÈgrK=J*E*MO^�MYgrK=E-B9UiMYI�E*u�B Å GHs¯g?J-N1^9B9U-U;d
�eu�Bc^9N�V�V�W?I?MO^;K=E*MON�IÈQ"MYE*u�I�B�EoQpN�J*T�Z?B�]�MO^9B9U2MOU(X[K=J*_$B�XYb�Z?B�g}B�I�Z?B�I+E�N�I�U*g}B9^�MÛ�r^
J-N�W?E-B�J-U�^;K=grK=z?MYXYMYE*MOB9U�jyK=I+b1u�N;Qhj7�"³Csp{vMOU�Q"MOZ?B�XYb�Z?B�g?XON;b$B9Z~K=I�Za^9N�W?XOZ�z}B�KiJ-B;K�l
ULN�IrK=z?XOB�^-u�N�MO^9B@d�s�K=E*uv^9N�V�g?W?ELK=E*MON�I�MOUeI�N�IFlRU*ELK=I�Z�K=J-Z`z�biIrK=E*W?J-B@jrK=I�ZcB;K�^Lu`g?J-N=l
g}N@ULK=X7MYV�g?XOB�V2B�I+E|K=XY_$N�J*MYE*u?V2UHE*urK=E�^�X[K=MYV�E-N���W?XÛ��XYX�^9B�J*ELK=MYI�g}B�J3�
N�J*V�K=I�^9B�N�zFÔ*B9^�l
E*MY]$B9Utdy�eu�B"��w���jtz}B�MYI?_hK�z?JLK=I�Z(I�B�Q�g?J-N�gkN@ULK=X�j+U*urK=XYXFzkB : B�DFMYz?XOBpMYI(E*u?MOU�J-B9U*g}B9^�E
E-N�z}B�K=z?XOBHE-N�U*W?g?gkN�J*E"ZFMÛÚ�B�J-B�I+E�^;K=grK=z?MYXYMYE*MOB9U�K=I�ZcZ?N�I�N�E"z}BCJ-B9U*E*J*MO^�E-B9Z\z+b\^9N�V(l
g?W?ELK=E*MON�IrK=X?J-B9ULN�W?J-^9B9U;d�ÏyMYIrK=XYXYb$j$E*u�BSx7{1s�B9U*ELK=z?XYMOU*u?V2B�I+E�g?J-N�^9B9U-U7MOU7g}B�J3��N�J*V2B9Z�z+b
Eob�g?MO^;K=X�V�K=IrK=_$B�V2B�I�E�V2B9^-urK=I?MOU*V2U ð B@d _�d�E*JLK=I�U3�
B�J*J*MYI?_cZ?B�]�MO^9B(^9N�IF��_@W?JLK=E*MON�I�W�U3l
MYI?_h�"Ï��"spñ�j+B�DF^9B�g?E!MYI(E*u�B"���!�"�S{�g?J-N�E-N�ERb1gkB@j+Q"u?MO^-u2W�U-B9U�u�B;K�Z1lRB�I�Z�U*MY_@IrK=XYXYMYI?_�d

�eu?MOUSK=g?g?J-N$K�^LumMOU�g?J-N�V�MOU*MYI?_�zkB9^;K=W�U-B�E*u�BH�SN�I�E*J-N�Xks�X[K=I�B�I�N�EeN�I?XYb�gkB�J3�
N�J*V2U
E*u?MOU�ELK�U*T|��K�U*E-B�J!E*urK=IiERb1g?MO^;K=X�V�K=IrK=_$B�V2B�I+ESMYIF��N�J*V�K=E*MON�IiE*JLK=I�U3�
B�J!g?J-N�^9B9U-ULB9U;j@z?W?E
MYE�K=XOU-NCg?J-Nt]�MOZ?B9U�E*u�B"^�JLK=I?T1zrK�^-T(^;K=grK=z?MYXYMYERb�Q"u?MO^-u�g}B�J*V�MYE!E-NCJ-B�lR^9N�V�g?W?E-BnK=I2xy{1s
MÛ��K���K=MYXYW?J-BhN�^9^�W?J-Utj�K=V2N�I?_iN�E*u�B�J�K�ZF]@K=I+ELK=_$B9UCK=XYJ-B;K�ZFb\ZFMOUL^�W�U-U-B9Z�d
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�eu?MOUp^-urK=g?E-B�Jpg?J-B9U-B�I+E-UpE*u�B"E*u�B9U*MOUp^9N�I+E*J*MYz?W?E*MON�ImE-N�E*u�B"g?J-N�z?XOB�VÙN=��MYI�E*JLK�lRZ?N�V�K=MYI
J-B9ULN�W?J-^9B(K=XYXON1^;K=E*MON�I�MYIaw�s�xy{`I�B�ERQSN�J*T1Utd��eu�B|g?J-N�g}N@ULK=X�U*ELK=I�Z?U���N�JHZ?B9^9N�W?g?XYMYI?_
grK=E*u�^9N�V�g?W?ELK=E*MON�I`��J-N�VØgrK=E*uvB9U*ELK=z?XYMOU*u?V2B�I�ECK=I�Z\grK�^-T$B�E���N�J*QeK=J-ZFMYI?_iN�I`x&K=z}B�X
{�Q"MYE-^Lu�B9Z���N�W?E-B�J-U ð xy{1��U,ñ�j?zrK�U-B9Z�N�I`E*u�BH��W?I�^�E*MON�IrK=XYMYERbvN=��K=I`MYI�Z?B�g}B�I�Z?B�I+EHB�IFl
E*MYEob`^;K=XYXOB9Zv��N�W?E*MYI?_mK=I�ZvwaK=IrK=_$B�V2B�I+EH��_$B�I+E ð ��w���ñ�j?Q"u?MO^Luvg}B9B�J-UnQ"MYE*uvz}N�E*u
E*u�B��SN�I+E*J-N�Xys�X[K=I�B|K=I�ZcE*u�B�waK=IrK=_$B�V2B�I+EHs!X[K=I�B@d

A�B�EoQpN�J*TvI�N1Z?B9U ð xy{1��U,ñ"V�K=MYIv��W?I�^�E*MON�I�MOU�grK�^LT$B�E��
N�J*QSK=J-ZFMYI?_»j�w�s�xy{��SN�IFl
E*J-N�X"s!X[K=I�B�K�Z?Z?U�U*MY_@IrK=XYXYMYI?_P^;K=grK=z?MYXYMYE*MOB9U�E-N�xy{1��U;j!Q"u?MO^-u�^;K=I�E*MYV2B�XYb�gkB�J3�
N�J*V
grK=E*uPB9U-ELK=z?XYMOU*u?V2B�I+E;j&V�K=T�MYI?_cW�U-B�N=�SE*u�B�U*ELK=I�Z�K=J-Z�U*MY_@IrK=XYXYMYI?_cg?J-N�E-N1^9N�X��C{�Hs�l
�"� m �CÆ"G

+
·F®In d Å I�E*u�B`g?J-N�g}N@ULK=X�jeE*u�Ba�SÆS��^9N�V�g?W?ELK=E*MON�I¶MOU�Z?B�XOB�_+K=E-B9Z�E-N~K

U-gkB9^�MÛ�r^mg?W?J*g}N@U-B\U-B�J*]$B�J;j!E*u�B\��w���d7�eu?MOU2K=_$B�I+E2^;K=I�g}B�J3��N�J*V N=ó2MYI�B`K=I�Z�N�IFl
XYMYI�B ð MYI�I�B;K=JHJ-B;K=X7E*MYV2BtñH�SÆe�|j¾W�U*MYI?_cK=J*z?MYE*JLK=J*bvX[K=J*_$B(^9N�V�g?W?ELK=E*MON�I�g}N;QpB�J;d|�&N
K�^Lu?MOB�]$BnE*u?MOU!_$N$K=X�j+E*u�B"��w���V�K=T$B9U�W�U-B"N=�}B�DFMOU*E*MYI?_|K=XY_$N�J*MYE*u?V�MO^CK=I�Z2^9N�V�g?W?E*MYI?_
E-B9^Lu?I?M	�+W�B9Utj7U-W�^-u�K�U�^�X[K�U-U*MO^Áq�MY_@u~s7B�J3��N�J*V�K=I�^9B`�SN�V�g?W?E*MYI?_ ð qCsp�"ñhU*E*JLK=E-B�_@MOB9U
ð M�d B@d�g?J-N�z?XOB�V grK=JLK=XYXOB�XYMY¹tK=E*MON�I¾ñ�dp�eu�B9ULB�MOU-U*W�B9U�K=J-B�ZFMOUL^�W�U-U-B9ZcMYI`U-B9^�E*MON�I Ç d ®;· d²±Fd
��UCU*u�N;Q"I�MYIaÏyMY_@W?J-B Ç d ® j¾E*u�B���w��¡MOUHK2J-N�W?E*MYI?_`K=I�ZvU-MY_@IrK=XYXYMYI?_mg}B9B�J�I�N1Z?B

MYI\E*u�Bh�SN�I+E*J-N�X0s�X[K=I�B@jFQ"MYE*ucI�B�ERQpN�J*TmV2N�I?MYE-N�J*MYI?_2^;K=grK=z?MYXYMYE*MOB9U;dpÆSB�MYI?_2K|J-N�W?E*MYI?_
g}B9B�J!B�IrK=z?XOB9U!E*u�B"��w���E-NC_+K=E*u�B�J!I�B�ERQSN�J*T(E-N�gkN�XON�_@b�W?gkZ�K=E-B9U!ZFMYJ-B9^�E*XYb���J-N�V/XYMYI?T
U-ELK=E-B|K�ZF]$B�J*E*MOU-B�V2B�I+E-Utd"�SÆe�¡^9N�V�g?W?ELK=E*MON�Iv��W?I�^�E*MON�IrK=XYMYERbcMOU�N�J*E*u�N�_$N�IrK=X&E-N�E*JLK���l
�r^h��N�J*QeK=J-ZFMYI?_»jrE*u�B�J-B��
N�J-B@j¾E*u�B|��w��f��W?I�^�E*MON�IrK=XYMYEob`V�K9bcJ-B9U*MOZ?BhMYI�K=I+bcI�B�EoQpN�J*T
I�N1Z?B@j¾K=I�Z�U*g}B9^�MÛ�r^;K=XYXYbcMYIvI�N1Z?B9UnQ"MYE*uv_$N1N1Z`E-N�g}N�XON�_@MO^;K=XyT1I�N;Q"XOB9ZF_$B�N=�!E*u�BhI�B�E3l
QSN�J*Tkj?U-W�^-u`K�USE*u�BC��J-B;K�ÆeN�J-Z?B�Je��N�W?E-B�J-U ð ��Æe��U,ñ�j1K�USMYEeMOUeZFMOU-^�W�U-U-B9ZmMYI`{1B9^�E*MON�I
Ç d�°1d!�eu�B�g?J-N�gkN@U,K=X¾^9N�I�U*MOZ?B�J-U"KhU-gkB9^�M[K=XYMY¹;B9Zi��w���B�I�E*MYERb$jFQ"u?MO^LuiMOU�E-N�gkN�XON�_@MO^;K=XYXYb
^9N=l�XON1^;K=E-B9ZcMYI`E*u�BHI�B�EoQpN�J*Tcz?W?E�K;]$N�MOZ?UnE*JLK���^h��N�J*QeK=J-ZFMYI?_�d

° É
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MPLS NETWORK

SIGNALLING
INTERFACE

IGP
INTERFACE

MANAGEMENT PLANE INTERFACE

ROUTING AND MANAGEMENT AGENT (RMA)

Management DCN

MANAGEMENT SYSTEMS

Signalling

Management Interface
(COPS, CLI, XML)

Management Interface
(CORBA-based)

IGP-TE

MONITORING
INTERFACE

SNMP
Netflow

Ï7MY_@W?J-B Ç d ® ����N�W?E*MYI?_iK=I�Zcw�K=IrK=_$B�V2B�I�EC��_$B�I+E

�eu�Bn��w���j=Q"u?MYXOB"z}N1N@U*E*MYI?_��SN�I+E*J-N�Xks!X[K=I�B�l�zrK�U-B9Z2g?J-Nt]�MOU-MON�I?MYI?_�j�^;K=I�z}BeW�U-B9Z
K�U�KC�&JLK���^n�!I?_@MYI�B9B�J*MYI?_|E-N1N�XFz+b�V�K=IrK=_$B�V2B�I+EeK=g?g?XYMO^;K=E*MON�I�U;d!�eu�B"w�K=IrK=_$B�V2B�I�E
s�X[K=I�BhMYI+E-B�J3��K�^9B|^;K=IvzkB�W�ULB9Z\E-N2B9U*ELK=z?XYMOU*u�^9N�N�g}B�JLK=E*MY]$B�J-B�X[K=E*MON�I�U*u?MYg�Q"MYE*u�N�E*u�B�J
��w��CU;jFK�U"Z?B9U-^�J*MYz}B9Z\MYImE*u�BHMYI�E-B�J3loK=J-B;K2K=I�Z\MYI+E-B�J3lRZ?N�V�K=MYI�U-B9^�E*MON�I�U Ç d�°�K=I�Z`ÐFd ¸�d

�eu�B�zrK�U*MO^���w��f��W?I�^�E*MON�IrK=XYMYEob\^;K=IvzkB�U*W?V�V�K=J*MY¹;B9Z�K�Ue�
N�XYXON;QnU<�
K�_@MY]$B�IvMYI?_@J-B9U-U�xy{1��jFQ"u�B�I�U*MY_@IrK=XYXYMYI?_mK�I�B�Qfxy{1s7jrZ?B�V�K=I�Z?UHK�grK=E*uv^9N�V�g?W?ELK�l
E*MON�I�E-NmE*u�B���w���j�Q"u?MO^Lu�^9N�V�g?W?E-B9UhK=IaB�DFg?XYMO^�MYECJ-N�W?E-B�E*urK=E�ULK=E*MOU*�rB9U�E*u�B�_@MY]$B�I
^9N�I�U-E*JLK=MYI+E-U;d�³�I�^9B�E*u�B(J-N�W?E-B2MOUHT�I�NtQ"I0j0I�N�J*V�K=X�xy{1sÎU-B�E*W?g�MOU|K�^Lu?MOB�]$B9Z�W�U*MYI?_
E*u�B|U*ELK=I�Z�K=J-Z`U*MY_@IrK=XYXYMYI?_�d

��^9N�V�V�W?I?MO^;K=E*MON�I�g?J-N�E-N1^9N�X�MOUhI�B9B9Z?B9ZPz}B�ERQpB9B�I�E*u�B2xy{1��U�K=I�Z�E*u�B���w���j
K=I�Z�K=V2N�I?_C��w��CU0MYI�E*u�B�I�B�EoQpN�J*T}d!�~��J-U-E&g?J-N�g}N@ULK=X�j=g?J-B9U-B�I+E-B9Z�MYI|E*u�B���N�XYXONtQ"MYI?_
ULB9^�E*MON�I0j¾^9N�I�U*MOU-E�N=��K=I�MYI?I�Nt]�K=E*MY]$B�W�ULK=_$B�N=��E*u�B|U*ELK=I�Z�K=J-Z��C{�Hs�lR�"�¶U*MY_@IrK=XYXYMYI?_
g?J-N�E-N1^9N�X�dp³�E*u�B�J�K=XYE-B�J*IrK=E*MY]$B9UHK=J-BhZFMOU-^�W�ULU-B9Z\MYI�{1B9^�E*MON�I Ç d Ç d

�SN�I?I�B9^�E*MY]�MYEob�g?J-N;]1MOU*MON�I?MYI?_�V�K;bazkB�J-B���W�B9U*E-B9Z�z�baE*u�B�V�K=IrK=_$B�V2B�I+E2K=g?g?XYMÛl
^;K=E*MON�I�UiK=I�ZrÍ=N�J2z+b�^�XYMOB�I+E�J-N�W?E-B�J-U;jpW�U*MYI?_�V�K=IrK=_$B�V2B�I�E�g?J-N�E-N1^9N�XOU�K=I�ZrÍ=N�J�U*MY_�l
IrK=XYXYMYI?_�d!�¶U*W?MYELK=z?XOB�g?J-N�E-N�^9N�Xr��N�JS^9N�I?I�B9^�E*MY]�MYEob2J-B���W�B9U*E�MOUS�"³CsS{+lRs���m��"{1q

+
·F®In �

Q"u?MO^Lu~g}B�J*V�MYE-U�E-N`Z?NtQ"I?XON$K�Z�K=J*z?MYE*JLK=J*b�^9N�IF��_@W?JLK=E*MON�I�MYIF�
N�J*V�K=E*MON�IPE-NcI�B�EoQpN�J*T
Z?B�]1MO^9B9U�B�D1g?J-B9U-ULB9Z~K�U|g}N�XYMO^�MOB9U;dc�eu?MOU|Q"MYXYXpz}B�K=XOU-N�ZFMOU-^�W�U-U-B9Z�MYI�E*u�BiK��
N�J-B�V2B�IFl
E*MON�I�B9Z�{1B9^�E*MON�I Ç d Ç d
�eu�BhMYI+E*JLK�loK=J-B;K�g?J-Nt]�MOU-MON�I?MYI?_iU-^9B�IrK=J*MON@U�^9N�I�U*MOZ?B�J-B9ZcMYIcE*u?MOUng?J-N�g}N@ULK=X&K=J-B��

•
ÆeK�U-MO^�xy{1s�ULB�E*W?gcW�U*MYI?_2E*u�BhU*ELK=I�Z�K=J-ZvU*MY_@IrK=XYXYMYI?_ ð W?I?MOZFMYJ-B9^�E*MON�IrK=X�ñ�j}K=I�Z
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•
��B�XYM[K=z?XOB2xy{1sÎU-B�E*W?g�W�U*MYI?_cE*u�B2��w�� ð W?I?M�K=I�Z�z?MOZFMYJ-B9^�E*MON�IrK=X�jyQ"MYE*uPXON$K�Z
U*urK=J*MYI?_iK=I�Zcg?J-N�E-B9^�E*MON�IaK=XYE-B�J*IrK=E*MY]$B9U,ñ

�eu�BhMYI+E-B�J3loK=J-B;K2^9N�I�U-MOZ?B�J-B9ZvU-^9B�IrK=J*MON@U�K=J-B��
•
Å I�E-B�J3loK=J-B;K2xy{1sÈg?J-N;]1MOU*MON�I?MYI?_�Q"MYE*u�K=Ia³�V�I?MOU-^�MOB�I+EC��w���j?K=I�Z

•
Å I�E-B�J3loK=J-B;K2xy{1sÈg?J-N;]1MOU*MON�I?MYI?_�W�U*MYI?_isyB�J3lR��J-B;K2��w��CU;d

�eu�B9ULBhU-^9B�IrK=J*MON@U"Q"MYXYX0z}B�Z?B9U-^�J*MYz}B9ZvK=I�Z`B�]@K=XYWrK=E-B9ZcMYIcE*u�BH�
N�XYXON;Q"MYI?_mU-B9^�E*MON�I�U;d

3¡'sr Ý 378�/) �9�í¡ë 8Lv�-L��yà�98�/569� -Lu9v¿8»-L3769±�3ç|}± 8L/5�76937~5~5/)6��
Å I�E*u?MOUCULB9^�E*MON�IaKizrK�U*MO^�U*W�^9^9B9U-U3��W?X&W?I?MOZFMYJ-B9^�E*MON�IrK=Xp�"��lRxy{1sÌU-B�E*W?gaU-^9B�IrK=J*MONmQ"MYXYX
z}B|^9N�I�U-MOZ?B�J-B9Z�jrE-NmZ?B�g?MO^�E�E*u�Bh��W?I�Z�K=V2B�I�ELK=X�K�U*gkB9^�E-UCN=��E*u�B|��w��Î��W?I�^�E*MON�IrK=XYMYERb
K=I�Z(E*u�BeW�U,K=_$B"N=�kE*u�B"�H{�Cs�lR�"�~U*MY_@IrK=XYXYMYI?_hg?J-N�E-N1^9N�X�d!{1N�V2BngkN�E-B�I�E*M[K=X�g?J-N�z?XOB�V2U
K=I�Zv^9N�V�g?XOB�D\MOULU*W�B9UnK=J-B�J-B�]1MOB�QpB9Z�K���E-B�J*QSK=J-Z?Utd

x0B�E|W�U�^9N�I�U*MOZ?B�J�Kvxy{1sÎULB�E*W?g~W?g}N�IPJ-B9^9B�g?E*MON�I�N=��K\J-B���W�B9U*E(K=E�K=I Å I?_@J-B9U-U
x7{1�|d�A�B�EoQpN�J*T�I�N�Z?B9U�J*W?I�E*u�B\U*ELK=I�Z�K=J-Z��C{�Hs�lR�"��g?J-N�E-N1^9N�X�jpK=I�Z�E*u�B\��w��
J*W?I�UhK\�H{�Cs!lR�"�fK=_$B�I+Eh^;K=grK=z?XOB2N=�Sg?J-N�^9B9ULU*MYI?_\V2B9U-ULK=_$B9UHMYIPN�J-Z?B�J�E-Nmg?J-N;]1MOZ?B
E*u�B�grK=E*u�^9N�V�g?W?ELK=E*MON�I���W?I�^�E*MON�IrK=XYMYERb$d`�eu?MOU|zrK�U*MO^���w��Ù��W?I�^�E*MON�IrK=XYMYERb~^;K=I�zkB
Z?B9UL^�J*MYzkB9Zcz�biE*u�B�K=XY_$N�J*MYE*u?VÜZ?B�g?MO^�E-B9ZcMYIvÏ7MY_@W?J-B Ç d²µFd

ÏyMY_@W?J-B Ç d²±�U*u�N;QnU�E*u�B"I+W?V�zkB�J-B9ZiU-B���W�B�I�^9BnN=�}B�]$B�I�E-U�E-N�B9U-ELK=z?XYMOU*uiK��"��lRx7{1s
K�U�Z?B9U-^�J*MYzkB9Z`u�B�J-B;K���E-B�J<�
® dn�eu�BPV�K=IrK=_$B�V2B�I�E�K=g?g?XYMO^;K=E*MON�I ð ® ñ�jhN�JvE*u�B~^�XYMOB�I+E ð ®�o ñ�jh^9N�IF��_@W?J-B9U�E*u�B
MYI?_@J-B9U-UHxy{1��z+bcV2B;K=I�UHN=�SK�U*W?MYELK=z?XOB�g?J-N�E-N�^9N�X7XYMYT$B��"³Csp{+lRs��|d}�eu?MOUCMYV(l
g?XYMOB9U�E*u�B�U*g}B9^�MÛ�r^;K=E*MON�IiN=�&KhÏ�N�J*QeK=J-Z\���+W?MY]@K=XOB�I�^9BC�pX[K�ULU ð Ï��p�"ñ�j?çCN+{2K=I�Z
N�E*u�B�J�^9N�I�U*E*JLK=MYI�E-U;j�K=I�Z�KH�!D1g?XYMO^�MYE���N�W?E-B ð ���CñyE-NtQSK=J-Z?USZ?B9U*E*MYIrK=E*MON�I0d!�eu�B
xy{1s�U-B�E*W?g�MOU�zrK�ULB9Z`MYI�E*u�B�U*g}B9^�MÛ�r^;K=E*MON�I�N=�pK:��ZFW?V�V�b/������Q"u�N@U-Bh��J-U*E
XON�N@ULBeu�N�g2MOU!E*u�Bn��w���d��eu�B"J-B9U*W?XYELK=I+ES��DFg?XYMO^�MYE���N�W?E-B�³�zFÔ*B9^�E�MOU�U*g}B9^�MÛ�rB9Z
K�Ue�
N�XYXON;QnU<�

Ñ �E���*�IH)H*. Î  ��y �\��ÐY�Y�;� H;�,��FS���-�kHkH*. Î  �ÐY�Y�;� H;�
±Fdn�eu�B"MYI?_@J-B9U-U�x7{1��MYI?MYE*M[K=E-B9U�KHxy{1s�U-B�E*W?g�MOU-U*W?MYI?_|KH�H{�Cs!lR�"�~sk�!�çq�w�B9U3l
ULK=_$BSE-N;QeK=J-Z?U�E*u�Be��w���j�E*u�Bp��J-U*E�XON�N@ULBpu�N�g�N=�kE*u�BS�!D1g?XYMO^�MYE���N�W?E-B"³�zFÔ*B9^�E
ð ���n³�ñ�j¾K�Un^9N�IF��_@W?J-B9Z`MYI`E*u�B�g?J-B�]1MON�W�UnU*E-B�g0d

µFdn�eu�B���w��PJ-B9^9B�MY]$B9U&E*u�B�sk�!�çq�w�B9U-ULK=_$B@j�K=I�Z�^9N�V�g?W?E-B9U�K=Ih��D1g?XYMO^�MYEy��N�W?E-B
zrK�U-B9Z`N�IcE*u�B�çCN+{cZ?B9U-^�J*MYg?E-N�J�K=I�Z`N�E*u�B�J�^9N�I�U-E*JLK=MYI+E-U;d

¸�d�³�I�^9B�^9N�V�g?W?E-B9Z�j}E*u�B���w��¡J-B�g?X[K�^9B9UHE*u�B���ZFW?V�V|b������n³¯N�zFÔ*B9^�ECz+bcE*u�B
^;K=XO^�W?X[K=E-B9Z����n³ÜK=I�Z�U-B�I�Z?U�E*u�B�V2N1ZFMÛ�rB9Z�s¾�!�çq w�B9U-U,K=_$BiZ?NtQ"I�U*E*J-B;K=V
E-N`E*u�Bi�!_@J-B9U-U(xy{1�|d Å I~E*u?MOUh��J-U*E�]$B�J-U*MON�I�N=�nE*u�BiU-N�XYW?E*MON�I0j7E*u�B�V2N1ZFMÛ�rB9Z
���n³¶^9N�I+ELK=MYI�USB�D?^�XYW�U*MY]$B�XYb HI>�������> u�N�g�U;d���I�B�D�K=V�g?XOB"Q"MYE*ui±HMYI�E-B�J*V2B9ZFM[K=E-B
I�N�Z?B9U"��N�XYXONtQnU<�
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Ingress LSR Egress LSR

RMA

MANAGEMENT SYSTEMS

Management DCN

(1’)

(1)

(3)

(2) (4)

(5)

(6)

Client

Ï7MY_@W?J-B Ç d²±p��xy{1s�U-B�E*W?gcW�U*MYI?_2E*u�Bh��w��

Ñ ����-�kHkH*. Î  �� Ñ ��>R���IC2�-)���	^>R�-. Î  âgï � Ñ ��>R���IC��*)��
	�>R�-. Î  â§ð ��F����*�IH)H*. Î  
Ç d"è�u�B�I¶E*u�B��C{�Hs�lR�"�Øsk�!�çqöw�B9U-ULK=_$B�g?J-N�_@J-B9U-U-B9UmE-N;QeK=J-Z?UcE*u�B���_@J-B9U-U
xy{1�|j�E*u?MOU�I�N1Z?BcMOU-U-W�B9UiKP�H{�Cs!lR�"�Ù���p{��w�B9ULULK=_$BcW?g�U*E*J-B;K=VÖE-NPE*u�B
Å I?_@J-B9ULUSx7{1s~�
N�XYXON;Q"MYI?_�E*u�BC���n³Î^9N�V�g?W?E-B9Zmz+b2E*u�BC��w���d��eu?MOUSV2B9U-ULK=_$B@j
Q"u?MYXOB�grK�ULU*MYI?_vE*u?J-N�W?_@u�E*u�B�I�B�EoQpN�J*T}j�U*MY_@IrK=XOU�E*u�B2J-B9U-B�J*]@K=E*MON�I�N=�nE*u�B2J-B�l
U-N�W?J-^9B9UnI�B9B9Z?B9Z`z+bmE*u�Bh�0JLK���^��!I?_@MYI�B9B�J-B9Zvxy{1s7d

ÐFd�³�I�^9B2E*u�B2���p{� w�B9U-U,K=_$B(J-B;K�^-u�B9U�E*u�B Å I?_@J-B9ULUhxy{1�|j0E*u�B2xy{1sÎMOUhB9U*ELK=zFl
XYMOU*u�B9Z�K=I�Z�E*JLK���^S^;K=I(z}BSK�ULU*MY_@I�B9Z|E-NCE*u�BeK=g?g?J-N�g?J*M[K=E-B"Ï�N�J*QSK=J-ZFMYI?_����+W?MY]�l
K=XOB�I+E��pX[K�U-U ð Ï��p�"ñ�jrK�UnU-gkB9^�MÛ�rB9ZcMYIcE*u�BhMYI?MYE*M[K=X&U*E-B�g ð ® ñ�d

�eu�B�U*MY_@IrK=XYXYMYI?_2MYI+E-B�J3��K�^9B�g?J-N1^9B9U-U-B9UeMYI�^9N�V�MYI?_�sk�!�çq¡V2B9U-ULK=_$B9U;j1�
B9B9ZFMYI?_�E*u�B
�SÆe�¡g?J-N1^9B9U-U;d�ACN�E-B�E*urK=ECN�E*u�B�JHMYI�^9N�V�MYI?_\V2B9U-ULK=_$B9U�K=J-B�Ô W�U*ECZFMOU-^;K=J-Z?B9ZYj}Q"u?MYXOB
E*u?MOUHMOUhK�^9^9B�g?ELK=z?XOB���N�JhKig?J-N�N=�eN=�S^9N�I�^9B�g?E;j7K2��W?I�^�E*MON�IrK=X!MYV�g?XOB�V2B�I+ELK=E*MON�I�U*urK=XYX
g}B�J3�
N�J*V B�J*J-N�J�^9N�I�E*J-N�X�j�zkB9^;K=W�ULB2V�K=I+b~W?I�B�D1g}B9^�E-B9Z~^9N�I�ZFMYE*MON�I�U�V�K9b~K=J*MOULB�ZFW�B
E-N\E*u�B(V�K=I?MYg?W?X[K=E*MON�I�N=�SE*u�B��H{�Cs�lR�"�ÌV2B9U-ULK=_$B9U;d��eu�B�B�]$N�XYW?E*MON�I~N=�eE*u�B�xy{1s
ULB�E*W?ghV2B9U-ULK=_$B9U�MOU&U*u�N;Q"I�MYI�E*u�B�U-B���W�B�I�^9B�ZFM[K=_@JLK=VÎN�I|Ï7MY_@W?J-B Ç d ¸�j�K=I�ZhZ?B9U-^�J*MYz}B9Z
z}B�XYXON;Q��
® d Å I?MYE*M[K=Xy���n³¡MOU<� Ñ ����-�kHkH*. Î  ��7 �\��ÐY�Y�;� H;�,��FS���-�kH)H-. Î  ßÐY�Y�;� H;�
±Fd"è�u?MYXOB�E*u�B!MYI?MYE*M[K=X+sk�!�çq�V2B9ULULK=_$B!g?J-N�_@J-B9U-U�E-NtQSK=J-Z?UyE*u�B���w���K�^�J-N@ULU0U-N�V2B
MYI+E-B�J*V2B9ZFM[K=E-B�I�N�Z?B9U;j+ULK9b(��j�ÆHj$�Cj�E*u�B"���n³�E*JLK=I�U3�
N�J*V/MYI+E-N×� Ñ ����-�kH)H-. Î  C�ñ �;)��-�C� ñ �;)+�ò�"� ñ �;)+��Ay�7 C\�C��FS�@�*�kHkH*. Î  �ÐO�Û�;��H9�
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RSVP-TE Message
Received?

Compute
Explicit
Route

(IngressLSR,EgressLSR,QoS)

Feasible Path
found?

Forward PATH Message
with computed

ERO

Reject

PATH
Other RSVP
Messages

Yes

No

Discard

Ï7MY_@W?J-B Ç d²µp�p{�MYV�g?XOB|��w��ÎK=XY_$N�J*MYE*u?V

µFdn�eu�BH���n³f^9N�V�g?W?E-B9Z\z�b���w��¶MOU<� Ñ ��@�*�kHkH*. Î  �� Ñ �L>R���kC��*)@��	�>R�L. Î  â�ï � Ñ �»�>R���IC2�-)���	^>R�-. Î  â§ð �e�����Y�`FS���-�kH)H-. Î  Q"u�B�J-B Ñ ��>R���IC2�-)���	^>R�-. Î  âgï � Ñ ��>R���IC��*)��
	�>R�-. Î  â§ð �R������� V�K9bÈzkB�ZFMÛÚ}B�J-B�I�EE*urK=I�ñ �t)+�-�C� ñ �;)+�T�e� ñ �;)+�^A������
¸�d�³�I�^9B�E*u�Bm�!_@J-B9U-U�xy{1� MOU�J-B;K�^-u�B9Z�j!E*u�Bi���p{� V2B9U-ULK=_$B9U�U-B�I+E�W?g�U*E*J-B;K=V
z+b�l�grK�U-U�K=I�biI�N1Z?BhB�D?^�XYW�Z?B9Z\��J-N�VØE*u�Bh^9N�V�g?W?E-B9Zv��DFg?XYMO^�MYE���N�W?E-B@d

syN�E-B�I�E*M[K=Xyg?J-N�z?XOB�V2U�E*urK=EnV�K9b`K=J*MOU-B��

•
�eu�Bp�H{�Cs�lR�"��V2N1ZFW?XOB�MYI�I�N�Z?B9U7��j�ÆHj=��Q"MYXYX�J-B�V�K=MYI�QSK=MYE*MYI?_C�
N�JyB�MYE*u�B�J!K
����
+�p�S�~N�J&K"���p{��V2B9U-ULK=_$B@d Å ��I�B�MYE*u�B�JyMOU�J-B9^9B�MY]$B9Z�j=s¾�!�çqôón����Ï����p{Eq
V2B9U-ULK=_$B9UCQ"MYXYX7zkB�MOU-U*W�B9Z�j¾gkN�E-B�I�E*M[K=XYXYb : N1N�ZFMYI?_mE*u�B���w���d¾�/U*E*JLK=MY_@u+E3�
N�J3l
QSK=J-ZaU-N�XYW?E*MON�I�MOU�E*urK=ECE*u�B���w��/U-B�I�Zv����
$�p�S�¡V2B9U-ULK=_$B9UHZ?NtQ"I�U*E*J-B;K=V`j
z?W?EpE*u?MOUpV�K9b�XOB;K�Z�E-N�Kh^9N�V�g?XOB�E-BCE-B;K=J3lRZ?N;Q"IcN=�0E*u�BCxy{1s�J-B9U-B�J*]�K=E*MON�Img?J-N=l
^9B9U-U�K=E"E*u�B Å I?_@J-B9U-Unx7{1�|d

•
A�N1Z?B Ñ ��>R���IC2�-)���	^>R�-. Î  âgï MYI¶E*u�BaB�D?K=V�g?XOB ð Å I?_@J-B9U-Ucxy{1� I�B�DFE3l�u�N�g¶MYI
���n³�^9N�V�g?W?E-B9Ziz+b(E*u�B���w���ñ7QSN�W?XOZ2J-B9^9B�MY]$B�K|s¾�!�çq¶V2B9ULULK=_$B"��J-N�V¯E*u�B
��w��ÈQ"MYE*u�E*u�B Å I?_@J-B9U-U!I�N1Z?B Ñ ����-�kH)H-. Î  K�USK=I+E-B9^9B9U-ULN�J<j1K�ULB9^�W?J-B��C{�Hs�l�"��MYV�g?XOB�V2B�I�ELK=E*MON�Ia^9N�W?XOZv^-u�B9^-TvK=I�ZvZ?B�E-B9^�E�U*W�^-u�K=I`MYI�^9N�I�U*MOU*E-B�I�^�b`K=I�Z
QpN�W?XOZvJ-B Ô3B9^�E"E*u�B�MYI�E-B�I�Z?B9Zvsk�!�çq�J-B9U-B�J*]@K=E*MON�I0d

�eu�B9ULB�g?J-N�z?XOB�V2UeQ"u�B�J-B�K9]$N�MOZ?B9Z\MYImE*u�BCg?J-N�N=�7N=�&^9N�I�^9B�g?E;jFz?W?EeN�E*u�B�J ð B@d _�dYjF^9N�V(l
V2B�J-^�M[K=X�ñyMYV�g?XOB�V2B�I�ELK=E*MON�I�U�^9N�W?XOZ���K=MYX�E-NH^9N�V�g?XOB�E-B"KCxy{1s�U-B�E*W?g(MYI�E*u�BeZ?B9U-^�J*MYz}B9Z
V�K=I?I�B�J;d|�eu�B|J-B9U*W?XYEHMOUCE*urK=E�U-N�V2B(K�U*gkB9^�E-UHN=��E*u�B(U*MY_@IrK=XYXYMYI?_\g?J-N�E-N1^9N�X!U*urK=XYX�zkB
V2N1ZFMÛ�rB9ZcE-N(��W?XÛ��XYX�E*u�B�MYI�E-B�I�Z?B9Zc��W?I�^�E*MON�IrK=XYMYERb$j¾K�U�ZFMOU-^�W�U-U-B9ZcMYI�{1B9^�E*MON�I Ç d Ç d
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IngressLSR
Intermediate
Node(loose) RMA

Intermediate
Node01(strict) EgressLSR

Intermediate
Node02(strict)

PATH

PATH

PATH

PATH

PATH

RESV

RESV

RESV

Mangement
Application

or
Client

ConnectionReq

(dummy ERO)

(dummy ERO)

(computed ERO)

(computed ERO)

(computed ERO)

(computed ERO)

(computed ERO)

(computed ERO)

Ï7MY_@W?J-B Ç d ¸»��xy{1s�U-B�E*W?g`U-B���W�B�I�^9BhZFM[K=_@JLK=V
3¡'�� ö«vS~5/53ç��~5vÙ9�í¡ë 8Lv�-L�ßyàä§/\-Lu ~5+737± 8�u93ç|0/)6��
�eu�B\U*MYV�g?XOBmg?J-N1^9B9ZFW?J-Bmg?J-B9U-B�I+E-B9Z�MYI�E*u�Bmg?J-B�]�MON�W�U�U-B9^�E*MON�I�V�K;b~J-B Ô*B9^�E�K�^9N�IFl
I�B9^�E*MON�I�MÛ��E*u�B�J-B�MOU�I�N�EHB�I�N�W?_@uazrK=I�ZFQ"MOZFE*u�E-NmK=XYXON�^;K=E-B�E*u�B�J-B��+W�B9U*E�MYIaK�U*MYI?_@XOB
x7{1syd0{�g?XYMYE*E*MYI?_\E*u�B�XON$K�Z�^;K=IaU-N�XY]$B�E*u?MOU�g?J-N�z?XOB�V�K=I�Z�^9N�I+E*J*MYz?W?E-B(E-N\K=I�Nt]$B�JLK=XYX
z}B�E*E-B�J"U*urK=J*MYI?_�N=�&J-B9U-N�W?J-^9B9U;d!w�N�J-B9N;]$B�J;j�MYEpMOUeB;K�U*MOB�JeE-N�J-B�J-N�W?E-BHU*V�K=XYXOB�J"xy{1s�UeMYI
^;K�ULB�N=��XYMYI?Tc��K=MYXYW?J-B9U ð U-B9B�U-B9^�E*MON�IaµFd ¸�ñ�dC�eu�B�J-B��
N�J-B@j0K2V2B9^LurK=I?MOU*VòE*urK=E�g}B�J*V�MYE-U
E-N�^9N�V�g?W?E-B�K=I�Z`U*MY_@IrK=X�V2N�J-B�E*urK=I�N�I�Bhxy{1s�g}B�JnJ-B���W�B9U*E"MOU"I�B9B9Z?B9Z�d

Ï?W?J*E*u�B�J*V2N�J-B@jSE*u�BmZFMOUL^�W�U-U-B9Z�g}N�E-B�I+E*M[K=X"g?J-N�z?XOB�V2U�MYI�E*u�B\U*MY_@IrK=XYXYMYI?_�K�ZF]1MOU-B
E*u�BmMYI�E*J-N�ZFW�^�E*MON�IÈN=�CV2N�ZFMÛ�r^;K=E*MON�I�U2MYI�E*u?MOU(J-B�_+K=J-Z�d��eu�B\g?J-N�gkN@U,K=XeU-urK=XYXSJ-B�X[K�D
E*u�BHJ-B9U-E*J*MO^�E*MON�IvN=�yW�U*MYI?_2N�I?XYbm�C{�Hs�lR�"��U*MY_@IrK=XYXYMYI?_mK=I�Z`K�Z?N�g?E�K�J-B��+W�B9U*E,Í�J-B�g?XYb
^9N�V�V�W?I?MO^;K=E*MON�I(g?J-N�E-N�^9N�X�zkB�EoQpB9B�I�E*u�B�xy{1��UyK=I�ZhE*u�Bp��w���UtjtU*MYI�^9B!E*u�B�J-B�X[K=E*MON�IFl
U-u?MYg�zkB�EoQpB9B�IPE*u�B9U-B�B�I�E*MYE*MOB9U�MOU�^�XYMOB�I+E,Í=ULB�J*]$B�J;d2�eu�B(J-B��+W?MYJ-B�V2B�I�E-U�K=I�Zag}N@U-U*MYz?XOB
N�g?E*MON�I�Uh��N�J�U*W�^-uPg?J-N�E-N1^9N�XSK=J-B�ZFMOU-^�W�U-U-B9Z�MYI�{1B9^�E*MON�I Ç d Ç d��CU-U*W?V�MYI?_vE*urK=E|E*u?MOU
J-B���W�B9U*E,Í�J-B�g?XYb�g?J-N�E-N1^9N�X�MOU�MYIÈg?X[K�^9B@jeE*u�B`^9N�I?I�B9^�E*MY]1MYERbÈULB�E*W?gÈg?J-N1^9B9U-U2V�K;b�zkB
V2N1ZFMÛ�rB9Z~K�^9^9N�J-ZFMYI?_`E-NcÏ7MY_@W?J-B Ç d Ç j7K=I�Z�Z?B9U-^�J*MYzkB9ZaMYI�E*u�B(I�W?V|z}B�J-B9Z~U-B���W�B�I�^9B
N=�!B�]$B�I+E-U�V2B�I+E*MON�I�B9Z�zkB�XONtQ��
® dn�eu�BPV�K=IrK=_$B�V2B�I�E�K=g?g?XYMO^;K=E*MON�I ð ® ñ�jhN�JvE*u�B~^�XYMOB�I+E ð ®�o ñ�jh^9N�IF��_@W?J-B9U�E*u�B
MYI?_@J-B9U-UHxy{1��z+bcV2B;K=I�UHN=�SK�U*W?MYELK=z?XOB�g?J-N�E-N�^9N�X7XYMYT$B��"³Csp{+lRs��|d}�eu?MOUCMYV(l
g?XYMOB9U�E*u�B�U*g}B9^�MÛ�r^;K=E*MON�IiN=�&KhÏ�N�J*QeK=J-Z\���+W?MY]@K=XOB�I�^9BC�pX[K�ULU ð Ï��p�"ñ�j?çCN+{2K=I�Z
N�E*u�B�J�^9N�I�U*E*JLK=MYI�E-UCK=I�ZcE*u�B�Z?B9U-E*MYIrK=E*MON�I FS���-�kHkH*. Î  h�
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Ingress LSR Egress LSR

RMA

MANAGEMENT SYSTEMS

Management DCN

(1’)

(1)

(3)

(2)

(4)
(5)

(7)

Client

(6)

Ï7MY_@W?J-B Ç d Ç ����B�XYM[K=z?XOB|^9N�I?I�B9^�E*MY]�MYEob`U-B�E*W?gcW�U*MYI?_2E*u�B���w��

±Fdn�eu�B!MYI?_@J-B9U-Uyxy{1�PMOU-U-W�B9U&K"��B���W�B9U*E�E-N"E*u�B���w��PW�U*MYI?_�K=I�K�Z1l�u�N�^!g?J-N�E-N1^9N�X�j
U*g}B9^�MÛ��b1MYI?_�³�J*MY_@MYI0j�qHB9U*E*MYIrK=E*MON�I0jrçCN+{igrK=JLK=V2B�E-B�J-U�K=I�ZcN�E*u�B�Jn^9N�I�U*E*JLK=MYI�E-U;j
K�UnU*MY_@IrK=XOB9ZcMYI�U*E-B�g ® d

µFdn�eu�Bh��w��ÌJ-B9^9B�MY]$B9U�E*u�BHJ-B��+W�B9U-E;jrK=I�Zc^9N�V�g?W?E-B9UnE*u�B�I�B9B9Z?B9Z`J-B9U-N�W?J-^9B9U"E-N
ULK=E*MOU3��bvE*u�B�Z?B�V�K=I�Z�d Å �pE*u�B�Z?B�V�K=I�Z���E-U�MYI+E-NvK\U-MYI?_@XOB�xy{1s ð ^9N�V�g?XYb1MYI?_
Q"MYE*uaE*u�B�_@MY]$B�I�^9N�I�U*E*JLK=MYI�E-U,ñ�j�g?J-N1^9B9B9Z�E-NmU-E-B�g�¸»j}MÛ�pI�N�E;j}E*u�B���w��/V�W�U*E
^-u�N1N@U-B|K=I`N�g?E*MON�If�
ð K$ñ\^9N�V�g?W?E-B�K�z?W?I�ZFXOBhN=�!xy{1s�U�E-N2ULK=E*MOU3��b�E*u�B|Z?B�V�K=I�Z�j�N�J
ð z¾ñi��I?MOU*uÈK=I�Z�I�N�E*MÛ��b�E*u�B\MYI?_@J-B9U-U�xy{1��d Å I�E*u?MOU�^;K�U-B\E*u�B�J-B\MOU�I�N�E*u?MYI?_

V2N�J-B�E-N�z}B�Z?N�I�B@d
¸�dn�eu�B���w��Ì^9N�V�g?W?E-B9U"E*u�BHxy{1s�N�JSz?W?I�ZFXOB�N=��xy{1s�UnK=I�Z\MOU-U-W�B9UnK���B�g?XYb2E-N
E*u�B�MYI?_@J-B9U-Unx7{1�|j?W�U*MYI?_�E*u�B�K���N�J-B�V2B�I�E*MON�I�B9Z�K�Z1l�u�N1^�g?J-N�E-N1^9N�X��
. Î = âgï Ð Ñ ����-�kHkH*. Î  �� Ñ ��>R���IC2�-)���	^>R�-. Î  âgïgï � Ñ ��>R���kC��*)��
	�>R�-. Î  â �;H ï_ð �������FS�@�*�kHkH*. Î  
. Î = â§ð Ð Ñ �E���*�IH)H*. Î  �� Ñ ��>R���kC��*)��
	�>R�-. Î  â§ð6ï � Ñ ��>R���IC��*)��
	�>R�-. Î  â§ðgð �R�����FS�@�*�kHkH*. Î  

dYdYdYd
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dYdYdYd
. Î = �0Ð Ñ ����-�kHkH*. Î  �� Ñ ��>R���IC��*)��
	�>R�-. Î  n� ï � Ñ ��>R���IC2�-)���	^>R�-. Î  �� ð �������FS�@�*�kHkH*. Î  

Ç dn�eu�BHMYI?_@J-B9U-U"xy{1��MYI?MYE*M[K=E-B9UeE*u�B�sk�!�çqÎg?urK�U-BHN=�yE*u�BHB9U*ELK=z?XYMOU*u?V2B�I�E�N=�&E*u�B
^9N�V�g?W?E-B9Z�x7{1s ð U,ñnE-N;QSK=J-Z?UCE*u�B�B�_@J-B9U-U�x7{1�|j?W�U*MYI?_iE*u�B|U*ELK=I�Z�K=J-Z��C{�Hs�l
�"�ÈU*MY_@IrK=XYXYMYI?_�d

ÐFdn�eu�BvB�_@J-B9U-Uixy{1�ÜMOU-U*W�B9U�E*u�BvI�B9B9Z?B9ZÈ���S{��V2B9ULULK=_$B9U2W?g�U*E*J-B;K=VÖE-N�E*u�B
MYI?_@J-B9U-U&x7{1�|j9�
N�XYXON;Q"MYI?_�E*u�B���DFg?XYMO^�MYEy��N�W?E-B9U&^9N�V�g?W?E-B9Z|z+b�E*u�B���w���d9�eu?MOU
V2B9U-ULK=_$B9U;j=Q"u?MYXOB�g?J-N�_@J-B9U-U*MYI?_CE*u?J-N�W?_@u�E*u�B�I�B�ERQpN�J*T}j@U*MY_@IrK=X1E*u�B�J-B9U-B�J*]@K=E*MON�I
N=�7E*u�BhJ-B9U-N�W?J-^9B9UnI�B9B9Z?B9Zcz�biE*u�B|�"�Èxy{1s ð U�ñ�d

°1d�³�I�^9B�E*u�B2���p{�ÙV2B9ULULK=_$B(J-B;K�^-u�E*u�B(MYI?_@J-B9U-U|xy{1��j}E*u�B2xy{1s�U�K=J-B�B9U*ELK=zFl
XYMOU*u�B9Z|��N�J*V�MYI?_hKn�&JLK���^e�0J*W?I?T}j+K=I�Z|E*JLK���^S^;K=I�zkBeK�U-U*MY_@I�B9Z�E-N�E*u�BeK=g?g?J-N=l
g?J*M[K=E-BiÏrN�J*QSK=J-ZFMYI?_�����W?MY]�K=XOB�I�E��pX[K�U-U ð Ï��p�"ñ�jyK�U�U*g}B9^�MÛ�rB9ZPMYI�E*u�B2MYI?MYE*M[K=X
U*E-B�g ð ® ñ�d

�eu?MOUeU-N�XYW?E*MON�IcNt]$B�J-^9N�V2B9UeE*u�B�g}N�E-B�I+E*M[K=X}g?J-N�z?XOB�V2U"N=�&E*u�B�zrK�U*MO^�g?J-N�gkN@U,K=X�jFK=ESE*u�B
^9N@U-EeN=�!K�Z?ZFMYI?_�K�J-B��+W�B9U*E,Í�J-B�g?XYbmg?J-N�E-N1^9N�X}��N�JeE*u�BHg?J-N�g}B�JSW�U,K=_$B�N=�yE*u�BH��w���z+b
E*u�BHMYI?_@J-B9ULU"xy{1��U;d!ACN�E-BHE*urK=E"E*u�B�^9N�J-BHI�B�ERQSN�J*T\I�N�Z?B9UnZ?N(I�N�EeI�B9B9ZcE-N(U*W?g?g}N�J*E
E*u�B�N;]$B�J*u�B;K�Z�N=�hE*u�B�B�DFE*JLK~U*MY_@IrK=XYXYMYI?_�jCK=I�ZÈE*u�B�b�^9N�I+E*MYI+W�BaE-N�W�U-B�Ô W�U-E�g?X[K=MYI
�H{�Cs!lR�"�nd

3¡'�� wzy{vS6 /58�8L��vS8z|}vS�73ç|}±9/56�� -0u�v÷ö«*ø$ y9|0+7y{+78L37~
� ^;K=J-B���W?X!J-B�]1MOB�Q/N=�pE*u�B�g?J-N�gkN@U,K=XOUHg?J-B9U-B�I+E-B9Z�MYI�U-B9^�E*MON�I�U Ç d²±\K=I�Z Ç d²µmJLK=MOU-B9U�K
I�W?V|z}B�J�N=��MOU-U*W�B9U;j?B�I�W?V2B�JLK=E-B9Z`z}B�XON;Q��

•
�eu�B"��w���_+K=E*u�B�J-U�E*u�BeE-N�gkN�XON�_@MO^;K=X?I�B�EoQpN�J*T(MYIF�
N�J*V�K=E*MON�I�K�U�K=I Å GHsag}B9B�J;d
�eu�B2�SÆS�/^9N�V�g?W?ELK=E*MON�I�g?J-N1^9B9U-UCMOUCzrK�U-B9Z�N�I�K�I�B�ERQSN�J*T�_@JLK=g?uaz?W?MYXYEHW�U3l
MYI?_�E*u?MOUeMYIF��N�J*V�K=E*MON�I0jrQ"u?MO^-ucV�K;bm^9N�I�ELK=MYI`MYIrK�^9^�W?JLK�^�MOB9U;j¾K�UeV2B�I�E*MON�I�B9ZcMYI
{1B9^�E*MON�IÈµFd²µFd²±Fd ® d��eu?MOU(MYV�g?XYMOB9U(E*urK=E2ULN�V2BmN=��E*u�B\J-B9U-N�W?J-^9B9U2K�U-U*MY_@I�B9Z�E-N
K\U*g}B9^�MÛ�r^�Z?B�V�K=I�ZaV�K9bazkB�W?IrK;]�K=MYX[K=z?XOB�MYI�grK=E*uPB9U-ELK=z?XYMOU*u?V2B�I+E�E*MYV2B�j0MYI
E*u?MOU�^;K�ULB|^�JLK=I?T1zrK�^-T`g?J-N1^9B9ZFW?J-B9UCK=g?g?XYMOB9Utd"è�u�B�IaK2xy{1s¶U-B�E*W?g�J-B��+W�B9U-E�MOU
z?XON�^LT$B9ZPz�b�XYMYI?TFUhN�JhI�N1Z?B9U�Q"MYE*u�N�W?E�U-WF��^�MOB�I+EhJ-B9U-N�W?J-^9B9Utj&E*u�B�^�JLK=I?T1zrK�^-T
U-^-u�B�V2B|Z?B�E-B�J*V�MYI�B9U"E*urK=EnU-B�E*W?g\��K=MYXYW?J-BHMYIF��N�J*V�K=E*MON�I`MOUeJ-B�E*W?J*I�B9Zc��J-N�V E*u�B
gkN�MYI�E�N=�!�
K=MYXYW?J-B�E-N\K=XYXON;Q�I�B�Q¡ULB�E*W?gaK=E*E-B�V�g?E-UHE-NizkB�V�K�Z?B(K9]$N�MOZFMYI?_cE*u�B
z?XON�^LT$B9Z�J-B9U-N�W?J-^9B9U;dC�pJLK=I?T1zrK�^-T�^;K=I�K=XOU-Niz}B�K=g?g?XYMOB9Z�E-N�xy{1s¶J-B9^9Nt]$B�J*b`E-N
MYI�ZFMO^;K=E-BCE*u�B�XON1^;K=E*MON�IcN=�&E*u�Bn��K=MYXOB9ZiXYMYI?T�N�JpI�N1Z?B@jFK�USZ?B���I�B9Zmz�b m Ï�{ Å

+
·@ÇOn d

�eu�BH��w���MOUeE*JLK=I�U*grK=J-B�I+E"E-N(^�JLK=I?T1zrK�^-Tmg?J-N�^9B9ZFW?J-B9U�j?U*W�^-u`B�]$B�I�EnU*urK=XYX}zkB
V�K=IrK=_$B9Z~z�baE*u�B Å I?_@J-B9U-U|xy{1��j0B@d _�dmJ-B�l�J-B��+W�B9U-E*MYI?_�KcgrK=E*u�^9N�V�g?W?ELK=E*MON�I
N�JnW�U*MYI?_�K(zrK�^LT�W?gvgrK=E*u`MÛ�7MYE"QeK�UnJ-B���W�B9U*E-B9Z�d
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•
Å I�E*u�B�_$B�I�B�JLK=X"^;K�U-B@j7V�K=I+b���w���U|V�K9bPJ-B9U*MOZ?BiMYI�Kc_@MY]$B�I�I�B�ERQSN�J*Tkj��
N�J
B�D?K=V�g?XOB`��N�J2�
K=W?XYE3l�E-N�XOB�JLK=I�^9BaK=I�ZrÍ=N�JiXON$K�ZÈU*urK=J*MYI?_~J-B;K�U-N�I�Utd��eu�B�J-B��
N�J-B@j
MYI?_@J-B9U-U�x7{1��U�I�B9B9ZÈKa��w���ZFMOU-^9Nt]$B�J*b�K=I�Z�J-B9^9N;]$B�J*b�V2B9^-urK=I?MOU-V`dÈ�eu�B
g?J-N�gkN@ULB9ZÈMYV�g?XOB�V2B�I�ELK=E*MON�IfZ?B9U-^�J*MYz}B9ZÈMYI¶U-B9^�E*MON�I Ç d ®;· d²±~Nt]$B�J-^9N�V2B9UcE*u?MOU
gkN�E-B�I�E*M[K=X&g?J-N�z?XOB�VÜW�U*MYI?_iK���K=W?XYE3l�E-N�XOB�JLK=I+E;j¾J-B9ZFW?I�Z�K=I+EHZ?B9U*MY_@IfjrK=I�b�u�NtQhj¾K
^9N�V�g?XOB�E-BhMYV�g?XOB�V2B�I�ELK=E*MON�I�U*urK=XYX&ELK=T$B�MYE"MYI+E-N�K�^9^9N�W?I�E;d

•
x0N$K�ZPU*urK=J*MYI?_`^9N�V2B9U|K=E|Km^9N@U*EH�
N�JHE*u�B(MYI?_@J-B9U-Uhxy{1��j}Q"u?MO^-u~U-urK=XYX�K�U-U*MY_@I
E*JLK���^hE-N(E*u�BhB9U-ELK=z?XYMOU*u�B9Zvxy{1s�U;d��eu?MOUnELK�U-TiMYI�]$N�XY]$B9U�E*JLK���^h^�X[K�ULU*MÛ�r^;K=E*MON�I
K=I�Z\U-^-u�B9ZFW?XYMYI?_2E-N�E*u�BCg?J-N�gkB�JnN�W?E*_$N�MYI?_Á��W�B�W�B@j1Q"u?MO^-ucQSN�W?XOZ\J-B��+W?MYJ-BCE*u�B
^9N�IF��_@W?JLK=E*MON�I�N=�!MYI?_@J-B9U-Un��XYE-B�J-UCK=I�ZvÏ7�S�SU�E-N�K=g?g?J-N�g?J*M[K=E-B�XYbvV�K=IrK=_$BhE*u�B
MYI�^9N�V�MYI?_HE*JLK���^@d7�ÈU*W?MYELK=z?XOBSK=g?g?J-N$K�^Lu�E-N�^9N�g}BpQ"MYE*u�E*u?MOU�^9N�V�g?XOB�DFMYERb|MOUyE-N
V�K=T$B|W�ULB|N=��^9N�IF��_@W?JLK=E*MON�IagkN�XYMO^�MOB9UtjrQ"u?MO^Lu�U*urK=XYXyzkB|XON$K�Z?B9ZvE-N�E*u�B�x7{1��U
W�U*MYI?_iK�g?J-N�E-N1^9N�X&^;K=grK=z?XOB|N=�!B�D?^-urK=I?_@MYI?_�g}N�XYMO^�bmMYIF��N�J*V�K=E*MON�I0d

•
��I�N�E*u�B�J�MYV�g}N�J*ELK=I+ESK�U*gkB9^�E�N=�}E*u�Beg?J-N;]1MOU*MON�I?MYI?_hg?J-N1^9B9U-U!MOU�E*urK=E�V2N@U*E�^9N�IFl
I�B9^�E*MY]�MYEob�U-B�J*]1MO^9B9U ð B�DF^9B�g?E*MYI?_�z?J-N$K�Z?^;K�U*E,Í�V�W?XYE*MO^;K�U*EvU*E*J-B;K=V�MYI?_ÈK=I�Z�E*u�B
XYMYT$Btñ�K=J-B�z?MOZFMYJ-B9^�E*MON�IrK=X�dmè�u�B�I~Kc^�XYMOB�I+E�J-B��+W�B9U*E-U�K\z?MOZFMYJ-B9^�E*MON�IrK=XSULB�J*]�MO^9B
W�U*MYI?_�K�V�K=IrK=_$B�V2B�I+EnK=g?g?XYMO^;K=E*MON�I0j1zkN�E*u\K�Z?N;Q"I�U*E*J-B;K=VØK=I�ZiK=IiW?g�U*E*J-B;K=V
grK=E*u ð M�d B@d�Kmz?MOZFMYJ-B9^�E*MON�IrK=X�E*JLK���^(E*J*W?I?T?ñCU*urK=XYX!z}B�g?J-N;]1MOZ?B9Z�E-N\^9N�V�g?XOB�E-B
E*u�B2J-B���W�B9U*E;diè�u�B�IPE*u�B�g?J-N;]1MOU*MON�I?MYI?_�MOUhMYI~^9N�I�E*J-N�XSN=�eE*u�B2V�K=IrK=_$B�V2B�I�E
K=g?g?XYMO^;K=E*MON�I0j7MYE|U*urK=XYX�ELK=T$B�E*u�B�I�B9^9B9U-ULK=J*b�U*E-B�g�U�E-Nv^9N�V�g?XOB�E-B2E*u�B�J-B���W�B9U*E
ð B@d _�dYj�J-B��+W�B9U-E&ERQSN�x7{1s�U&E-N�E*u�B�W?I�Z?B�J*XYb1MYI?_Cg?J-N;]1MOU*MON�I?MYI?_�V�K=IrK=_$B�J;j�E*urK=E7MOU;j
E*u�B���w��Hñ�dF��I�N�E*u�B�Jng}N@U-U*MYz?MYXYMYERbmMOUeE-N�U*MY_@IrK=X�E*u�BHMYI?_@J-B9U-U�xy{1�ÌJ-B���W�B9U*E*MYI?_
KCz?MOZFMYJ-B9^�E*MON�IrK=X�E*JLK���^eE*J*W?I?T}d Å I(E*u?MOU!^;K�U-BSE*u�BeJ-B��+W�B9U-E,Í�J-B�g?XYb�^9N�V�V�W?I?MO^;K�l
E*MON�I�g?J-N�E-N1^9N�X¾U*urK=XYXrg?J-N;]1MOZ?B�E*u�B"g}N@U-U*MYz?MYXYMYEob�E-NhU*MY_@IrK=XrU-W�^-umK�J-B��+W?MYJ-B�V2B�I�E;d
�eu?MOUp��W?I�^�E*MON�IrK=XYMYEobm^;K=ImzkBHK�^-u?MOB�]$B9Z\W�U-MYI?_(K ´ D¾%H)?0Â V2B9^LurK=I?MOU*V ��J-N�V�E*u�B
��w��¶E-N|E*u�BHB�_@J-B9U-Uexy{1��j+V2B;K=I?MYI?_(E*urK=EeQ"u�B�I\E*u�B���w��¶J-B9^9B�MY]$B9UnK|z?MOZFMÛl
J-B9^�E*MON�IrK=X�g?J-N;]1MOU*MON�I?MYI?_iJ-B���W�B9U*E;j¾MYE�U*urK=XYX7^9N�V�g?W?E-B�K�Z?N;Q"I�U*E*J-B;K=V 	��k) K=I
W?g�U*E*J-B;K=Vöxy{1s ð N�Jhz?W?I�ZFXOB2N=�"xy{1s�U,ñ�j7K=I�ZPU*MY_@IrK=X!z}N�E*uPE*u�B(MYI?_@J-B9U-Uhx7{1�
ð K�U"z}B���N�J-Btñ"K=I�Z\E*u�B|B�_@J-B9U-Unxy{1�ÎQ"MYE*u`E*u�BHg?W�U*u`V2B9^LurK=I?MOU*V`d
³�I�^9B�U*MY_@IrK=XYXOB9Z�j}E*u�B�grK=E*uPB9U*ELK=z?XYMOU*u?V2B�I�E�g?J-N�^9B9B9Z?UhK�UHW�U*WrK=X�jkz?W?E�MYIaE*u?MOU
^;K�U-Bez}N�E*u�E*u�BeMYI?_@J-B9U-U�K=I�Z(E*u�B"B�_@J-B9U-U�x7{1��U!MYI?MYE*M[K=E-B�K�J-B9U-B�J*]@K=E*MON�I2g?J-N1^9B9U-U
MYI`N�g?gkN@U-MYE-B�ZFMYJ-B9^�E*MON�I�U;d��eu�BhNt]$B�JLK=XYX0J-B9U*W?XYE"MOUeE*urK=E"W�U*MYI?_�E*u�BHg?W�U*ucV2B9^LuFl
K=I?MOU*V`j!z?MOZFMYJ-B9^�E*MON�IrK=Xn^9N�I?I�B9^�E*MY]1MYERb�^;K=I�z}BiK�^Lu?MOB�]$B9Z�U*MY_@IrK=XYXYMYI?_�N�I?XYbPE*u�B
MYI?_@J-B9U-UCxy{1�fz�bcE*u�BhV�K=IrK=_$B�V2B�I�E�K=g?g?XYMO^;K=E*MON�I�K=I�ZrÍ=N�JCE*u�B|^�XYMOB�I+E;d"w�N�J-B�l
N;]$B�J;j�ZFW�BpE-NCE*u�B"Nt]$B�J*X[K=g?g?MYI?_hJ-B9U-B�J*]@K=E*MON�I�U;j@E*u�BSg?J-N�^9B9ULU!^;K=I�z}Be^9N�V�g?XOB�E-B9Z
MYI�E*u�BiULK=V2B2E*MYV2B9UL^;K=XOB\K�U|MYI�E*u�B�W?I?MOZFMYJ-B9^�E*MON�IrK=Xn^;K�U-B@j!K�U�U-u�N;Q"I�z+b�E*u�B
g?J-N�N=�!N=�!^9N�I�^9B�g?E�J-B9U*W?XYE-U"MYI�{1B9^�E*MON�I Ç d²ÐFd

•
ÏyMYIrK=XYXYb$j$E*u�Bpg?J-N�z?XOB�V¯N=�kgrK=E*u(g?J-N�E-B9^�E*MON�I2urK9]$BeE-NCz}Bp^9N�I�U*MOZ?B�J-B9Z�d!�CU7V2B�IFl
E*MON�I�B9Z~MYI��purK=g?E-B�J(µFj7XON$K�Z~U-urK=J*MYI?_vMYI?u�B�J-B�I+E*XYb~ELK�^-T1XOB9U�Z?NtQ"I�E*u?MOU�MOU-U*W�B@j
zkB9^;K=W�ULB�MYI|E*u�BSB�]$B�I+E�N=�¾K"XYMYI?TH��K=MYXYW?J-B@j�U-N�V2B�N=��E*u�B�grK=E*u�U&MYI(K"z?W?I�ZFXOBSU*urK=XYX
U*W?J*]1MY]$B@j&MÛ�eXYMYI?T?Í�I�N1Z?BtÍ@{1��x7G ZFMY]$B�J-U*MYEob�QSK�U|ELK=T$B�I~MYI+E-N�K�^9^9N�W?I+E�MYIPgrK=E*u
^9N�V�g?W?ELK=E*MON�IaE*MYV2B@d"�eu�B|N�z+]1MON�W�UH^9N�I�U-B���W�B�I�^9BhMOUnE*urK=ECXYMYI?T�Í�I�N�Z?BtÍ@{1��xyG
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ZFMY]$B�J-U*MYERb�MOUCJ-B��+W?MYJ-B9Z�Q"u�B�I�^9N�V�g?W?E*MYI?_vK2XON$K�ZaU*urK=J*MYI?_\z?W?I�ZFXOB@d��eu?MOUCJ-B�l
�+W?MYJ-B�V2B�I�EcV�K9b�zkB�B�D1g?XYMO^�MYE*XYb�^9N�I+ELK=MYI�B9Z¶MYI¶E*u�B�J-B��+W�B9U-EiE-N�E*u�B���w���j
Q"u?MO^-u¶V�K9b�J-B�XYb�MYI�E*u�BvB�DFMOU*E*MYI?_�g?J-N�E-B9^�E*MON�I�V2B9^LurK=I?MOU*V2UcU*W�^Lu�K�UmÏrK�U*E
��B�J-N�W?E*MYI?_�j�Z?B9UL^�J*MYzkB9ZcMYIa{1B9^�E*MON�I�µFd ¸�d Ç d

3¡'43 í¡/5�76937~5~5/)6�� 378»y�vS f-L8z+�ú -0u�vWö *ø$ $«|0 }u9/\-LvS î-L��|0v
qHB9^9N�W?g?XYMYI?_�grK=E*u�^9N�V�g?W?ELK=E*MON�I2��J-N�V/grK=E*u�B9U*ELK=z?XYMOU*u?V2B�I�E�MYI�E-N|ZFMÛÚ�B�J-B�I+E�B�I�E*MYE*MOB9U
MYV�g?XYMOB9USE*u�BHB�DFMOU*E-B�I�^9B�N=�yK�^9N�V�V|W?I?MO^;K=E*MON�IvV2B9^-urK=I?MOU*VØz}B�ERQSB9B�ImE*u�B9ULB�B�I�E*MYE*MOB9U;d
��]$B�IcMÛ�&E*u�B�b�J-B9U*MOZ?BCMYI\E*u�BHULK=V2B�g?u+bFU*MO^;K=X}�
K�^�MYXYMYEob ð B@d _�d�K=Ic�CÆe�Cñ�j�E*u�B�g?J-N�E-N1^9N�X
^;K=I�U*E*MYXYX�zkBHW�ULB9Z�d

ÏyMYJ-U-E�N=��K=XYX�j7J-B��+W?MYJ-B�V2B�I�E-U���N�J�E*u�B2g?J-N�E-N1^9N�XpV�W�U*E|z}B�Z?B���I�B9Z�j�MYI�N�J-Z?B�J|E-N
z}BiK=z?XOBmE-N�B�MYE*u�B�J�^Lu�N�N@ULBmK=I�B�D1MOU-E*MYI?_�g?J-N�E-N1^9N�X ð g?J-N�zrK=z?XYb~Q"MYE*u�U-N�V2B�V2N1ZFMÛ�?l
^;K=E*MON�I�U�ñ�jkN�JCZ?B9U*MY_@I�K�I�B�Q�N�I�BhE*urK=E���W?XÛ��XYX7E*u�B|J-B���W?MYJ-B�V2B�I+E-UtdC�SN�I�U*MOZ?B�J*MYI?_\E*u�B
g?J-B�]1MON�W�UnU-B9^�E*MON�I�U�E*u�BH�
N�XYXON;Q"MYI?_2J-B���W?MYJ-B�V2B�I+E-U�V�K9b\z}BHu?MY_@u?XYMY_@u+E-B9ZY�

•
�eu�B�B9ZF_$BCxy{1��UpurK9]$B�K ��� ������> J-N�XOB@j+Q"u�B�J-B;K�USE*u�BC��w��¶urK�USK H9���I¾=��� J-N�XOB@d
�eu�BmW�U*WrK=XezkB�urK;]�MON�W?J;jSK�U�Z?B9UL^�J*MYzkB9Z�z}B���N�J-B@j!MOU�E*urK=E(E*u�B\xy{1��U ð ^�XYMOB�I�E-U,ñ
U-B�I�ZPKmgrK=E*uP^9N�V�g?W?ELK=E*MON�I~J-B���W�B9U*E�E-N\E*u�B���w�� ð U-B�J*]$B�J,ñ�j0Q"u?MO^LuPJ-B�g?XYMOB9U
Q"MYE*u�K`grK=E*u~J-B9U*g}N�I�U-BiN�I�^9B�^9N�V�g?W?E-B9Z�dv�eu?MOU�MOU(KcERb1g?MO^;K=X ��� ������>ÀËLH9���I¾=���
N�J �-�*#�%��kHI>ÀËk�*��Dk� � V2N1Z?B�X�d\A�B�]$B�J*E*u�B�XOB9ULU;j7K�U|I�N�E-B9Z~MYI�{1B9^�E*MON�I Ç d Ç j7MYIPE*u�B
^;K�U-B�N=��z?MOZFMYJ-B9^�E*MON�IrK=X�^9N�I?I�B9^�E*MY]�MYEob�ULB�E*W?g0j}K D¾%H)? V2B9^-urK=I?MOU*V MOU�I�B9B9Z?B9Z�j
N�J;j!MYI�N�E*u�B�J(QpN�J-Z?U;j %��»H��������9�@>R�*)P�¾��>�� ¶p�-	�>��
���×H V|W�U-E�z}B\U*W?g?g}N�J*E-B9Z~��J-N�V
E*u�Bh��w��ÌE-N2E*u�B�xy{1��U;d

•
��UpV2B�I+E*MON�I�B9ZcMYImE*u�B�g?J-B�]�MON�W�U"U-B9^�E*MON�I0j?K���w�� )+�c>R�*�<>������ ð M�d B�ZFMOUL^9N;]$B�J*b�ñ
	��¾)��*�-�-��¾=����� V2B9^LurK=I?MOU*V2U�K=J-B�I�B9B9Z?B9Z�d

•
³�E*u�B�JhW�U*WrK=X!u�B;K=XYE*u+baJ-B���W?MYJ-B�V2B�I+E-Uh��N�JhK\^�XYMOB�I+E,Í=ULB�J*]$B�J|g?J-N�E-N1^9N�X!MYI�^�XYW�Z?B
�*��� �
	KJ��O� V2B9U-ULK=_$B�B�D?^-urK=I?_$B@j0U*W?g?g}N�J*EH�
N�J 	�H,���¾�I?+�*���¾�@%KH ^9N�V�V|W?I?MO^;K=E*MON�I0j
H��-	@�Û	KJ������@>�� K=I�Z �Én^>R���×H,��J���� �¸>�� �
B;K=E*W?J-B9U;d

• Î �*��%1�,�¸>�� K=I�Z D¾�,�@¾�	$�9� J-B���W?MYJ-B�V2B�I+E-U(K=J-B�N�W?EhN=�eU-^9N�g}B(N=�SE*u?MOUHQSN�J*Tkj&z?W?EU*u�N�W?XOZcz}B�^9N�I�U*MOZ?B�J-B9ZcMYI�K�J-B;K=X&QpN�J*XOZ`MYV�g?XOB�V2B�I�ELK=E*MON�I0d
Å E!MOU�QSN�J*E*u+b�E-Nh^9N�I�U-MOZ?B�J�B�D1E-B�I�U-MYz?MYXYMYERb�MYI2V2N�J-BnZ?B�ELK=MYX�d��SÆe�ÈV�K9b(zkBnzrK�U-B9Z2N�I�K
I�W?V|z}B�JpN=�}ZFMÛÚ}B�J-B�I�Ep^9N�I�U*E*JLK=MYI�E-UpK=I�Z�N�zFÔ*B9^�E*MY]$Be��W?I�^�E*MON�I�Utj+U-N�V2B"N=�}E*u�B�V¯T1I�N;Q"I
K=I�Z�V�K=I+b2E-N|zkB�Z?B���I�B9Z�MYIiE*u�Bn��W?E*W?J-B@d��SN�I�U-B���W�B�I+E*XYb$j1MOUp]�MYELK=X¾I�N�EpN�I?XYb(�
N�J�E*u�B
^9N�V�V�W?I?MO^;K=E*MON�Ivg?J-N�E-N1^9N�X�z?W?ES��N�JeE*u�B|�SÆe��B�I?_@MYI�B�MYE-U-B�XÛ� ð M�d B@d�E*u�BC��w���ñ�E-N(zkB
: B�DFMYz?XOB@j�I�N�E�urK=J-Z1lR^9N�Z?B9ZiE-N|ULN�XY]$B�K�U-B�ESN=�¾�?D?B9Z�^;K�U-B9Utj$z?W?EpN�g}B�I2E-N|J-B9Z?B���I�BnE*u�B
z}B�urK9]1MON�W?J�N�I�B�D?B9^�W?E*MON�I�E*MYV2B@d��eu?MOU�J-B���W?MYJ-B�V2B�I+E(XOB;K�Z?U(ZFMYJ-B9^�E*XYbPE-NvE*u�BiI�B9B9Z
N=��W�U*MYI?_�K DF�@� �
�����\J*	�H9�*) K=g?g?J-N$K�^Lu��
N�J2E*u�B�Z?B���I?MYE*MON�I�N=��E*u�B�U*W?g?g}N�J*E-B9Z�grK=E*u
^9N�V�g?W?ELK=E*MON�I�N�g?E*MON�I�U ð U-B9Bv{1B9^�E*MON�I Ç d ®;· d²±$ñ�d��eu?MOU2J-B���W?MYJ-B�V2B�I+EiV|W�U*E2z}B`K=XOU-N
U-W?g?gkN�J*E-B9Z\z�biE*u�BHJ-B���W�B9U*E,Í�J-B�g?XYbmg?J-N�E-N�^9N�X�j�ULN�E*u�B�^Lu�N@U-B�IvN�I�B�U*urK=XYX�z}BH^;K=grK=z?XOB
N=�!B�I�^9N1ZFMYI?_iK=I�ZcE*JLK=I�U*g}N�J*E*MYI?_2J-N�W?E*MYI?_�g}N�XYMO^�bmMYIF��N�J*V�K=E*MON�I0d
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�eu�BpU-B�E7N=�rZ?B���I�B9Z�J-B��+W?MYJ-B�V2B�I�E-UyXOB;K�Z?U7E-N�E*u�B�^9N�I�U*MOZ?B�JLK=E*MON�I�N=��E*u�B���N�XYXONtQ"MYI?_
g?J-N�E-N1^9N�XOU<�

•
�eu�B2��J-U*E(K=g?g?J-N$K�^-u�g?J-N�g}N@U-B9ZPMYI�{1B9^�E*MON�I Ç d²±Fj�M�d B@d`E*u�BiW�U-B�N=�nE*u�Big?X[K=MYI
U*MY_@IrK=XYXYMYI?_~g?J-N�E-N1^9N�X�jpJ-B�]$B;K=XOB9ZÈU-N�V2B`ZFMÛ��^�W?XYE*MOB9U�E*urK=E�^;K=IÈN�I?XYb�zkBcNt]$B�J3l
^;K=V2B2Q"MYE*u~B�DFE-B�I�U*MON�I�U|E-NcE*u�B��H{�Cs�lR�"��d Å IP�
K�^�E|U-W�^-u~B�DFE-B�I�U*MON�I�UhurK;]$B
zkB9B�I�g?J-N�g}N@U-B9Zaz�b m ��K�U ·@Ç�n j�Q"u?MO^-u~Z?B���I�B9UhE*u�B{= 	�>@?BA!��C�D¾%E>�	^>������~a�kHI�
H�	<��� K=I�ZPE*u�BiK�ULU-N�^�M[K=E-B�N�zFÔ3B9^�E-U�E*urK=Eh��W?XÛ��XYX�E*u�B�MYI+E-B�I�Z?B9Z�J-B��+W�B9U*E,Í�J-B�g?XYb
��W?I�^�E*MON�IrK=XYMYEob$d!è�u?MYXOBeE*u?MOU!N�g?E*MON�I�MOU7��W?I�^�E*MON�IrK=XYXYb(]@K=XYMOZ2K=I�Z�V�K;b�^9Nt]$B�J�E*u�B
J-B��+W?MYJ-B�V2B�I�E-U;j¾MYEnMYV�g?XYMOB9UnE*u�B�V2N1ZFMÛ�r^;K=E*MON�IaN=�7E*u�B�U*MY_@IrK=XYXYMYI?_2g?J-N�E-N1^9N�X�j¾K=E
XOB;K�U*EnMYIcE*u�BhB9ZF_$BhI�N�Z?B9U;d

•
³�E*u�B�J�B�D1MOU-E*MYI?_�g?J-N�E-N�^9N�XOU!E*urK=E!V�K;b���W?XÛ��XYX?E*u�Be_@MY]$B�I2J-B���W?MYJ-B�V2B�I+E-USK=J-BeE*u�B
�SN�V�V2N�IÎ³�gkB�I�s7N�XYMO^�b�{1B�J*]1MO^9Bas!J-N�E-N1^9N�X ð �"³Csp{?ñ�m qHÆ"�

+
·@·On K=I�Z�E*u�B

ÆeN�J-Z?B�JmG�K=E-B�QSK;b�s!J-N�E-N1^9N�XOU ð ÆnGHspñ�m ��x É@Ç n jpQ"u?MO^-uÈU*W?g?g}N�J*E2B�DFE-B�I�U*MON�I�U
E-N2E*JLK=I�U*g}N�J*E�K=J*z?MYE*JLK=J*bcMYIF�
N�J*V�K=E*MON�I0jkK=I�ZvV�K9bcz}BhU*W?MYELK=z?XOBh��N�JnE*u�B���w��
U*MY_@IrK=XYXYMYI?_�d

�eu�B��SN�V�V2N�I�³�gkB�I�s7N�XYMO^�bP{1B�J*]1MO^9B ð �"³Csp{?ñ�g?J-N�E-N1^9N�X�MOUhKmU*MYV�g?XOB ��W�B�J*b�K=I�Z
J-B9U-gkN�I�U-Bhg?J-N�E-N�^9N�X0E*urK=EC^;K=I`z}B�W�U-B9ZcE-N2B�D?^-urK=I?_$B�g}N�XYMO^�biMYIF�
N�J*V�K=E*MON�I�z}B�ERQSB9B�I
K`gkN�XYMO^�b�U-B�J*]$B�J ð syN�XYMO^�b�qCB9^�MOU-MON�I�s7N�MYI+E�N�J�s�qHspñ�K=I�ZPMYE-U�^�XYMOB�I+E-U ð s7N�XYMO^�b~�!IFl
�
N�J-^9B�V2B�I+E"s7N�MYI+E-UnN�JSs���s�U�ñ�d���^�X[K�U-U*MO^;K=X}B�D?K=V�g?XOBHN=�yK|gkN�XYMO^�bi^�XYMOB�I+EeMOUSK|J-N�W?E-B�J
E*urK=E�I�B9B9Z?U"E-N2B�IF�
N�J-^9B�gkN�XYMO^�b�l�zrK�U-B9ZvK�ZFV�MOULU*MON�I`^9N�I+E*J-N�X7N;]$B�J��H{�Cs�W�ULK=_$B@d
�"³CsS{�g?J-N�E-N1^9N�X¾urK�UeKhU-MYV�g?XOBnz?W?EpB�DFE-B�I�U*MYz?XOBCZ?B9U*MY_@I0d!�eu�BnV�K=MYI\^-urK=JLK�^�E-B�J*MOU-E*MO^9U
N=��E*u�B��"³Csp{\g?J-N�E-N�^9N�X0MYI�^�XYW�Z?B��

•
�"³Csp{PB�V�g?XONtb1U(Kc^�XYMOB�I�E,Í=U-B�J*]$B�J�V2N1Z?B�X�Q"u�B�J-B�E*u�B�s���s¡ULB�I�Z?UhJ-B���W�B9U*E-U;j
W?gkZ�K=E-B9Utj$K=I�Z�Z?B�XOB�E-B9U�E-N�E*u�BSJ-B�V2N�E-BSs�qCsPK=I�Z�E*u�Bes�qHsaJ-B�E*W?J*I�U�Z?B9^�MOU*MON�I�U
zrK�^-T\E-N�E*u�B�s���syd

•
�"³Csp{(W�U-B9Up���Ss�K�U�MYE-U�E*JLK=I�U*g}N�J*E�g?J-N�E-N1^9N�X��
N�J�J-B�XYM[K=z?XOB�B�D?^-urK=I?_$BCN=�}V2B9U3l
ULK=_$B9U"z}B�ERQSB9B�Ivg}N�XYMO^�bm^�XYMOB�I�E-UCK=I�Z`K�ULB�J*]$B�J;d

•
�"³Csp{HMOU�B�DFE-B�I�U*MYz?XOB@j�V2B;K=I?MYI?_�E*urK=E0MYE�MOU0Z?B9U-MY_@I�B9Z�E-NnU*W?g?g}N�J*E0U-B�XÛ��l�MOZ?B�I+E*MÛ��b�MYI?_
N�zFÔ3B9^�E-UnK=I�Z\^;K=IcU*W?g?g}N�J*E"ZFMY]$B�J-U-BH^�XYMOB�I+EnU*g}B9^�MÛ�r^�MYIF�
N�J*V�K=E*MON�IcQ"MYE*u�N�W?E"J-B�l
�+W?MYJ*MYI?_iV2N�ZFMÛ�r^;K=E*MON�I�U�E-N�E*u�B(�"³Csp{\g?J-N�E-N1^9N�X0MYE-U-B�XÛ�*de�"³CsS{\QSK�U�^�J-B;K=E-B9Z
��N�JSE*u�BC_$B�I�B�JLK=X&K�ZFV�MYI?MOU*E*JLK=E*MON�I0j�^9N�IF��_@W?JLK=E*MON�I0jrK=I�Z\B�IF�
N�J-^9B�V2B�I+EnN=�&g}N�XYMÛl
^�MOB9U;d

•
�"³Csp{�g?J-Nt]�MOZ?B9UpV2B9U-ULK=_$BnXOB�]$B�X¾U-B9^�W?J*MYEob(��N�JpK=W?E*u�B�I�E*MO^;K=E*MON�I0jFJ-B�g?XYb(g?J-N�E-B9^�l
E*MON�I0j�K=I�Z(V2B9U-U,K=_$BpMYI�E-B�_@J*MYERb$dp�"³CsS{(^;K=I�K=XOU-NCJ-B�W�U-B"B�DFMOU*E*MYI?_�g?J-N�E-N�^9N�XOU!��N�J
U-B9^�W?J*MYERb`U-W�^-u�K�U Å sS{1B9^|N�J��"xy{cE-N�K=W?E*u�B�I+E*MO^;K=E-B�K=I�Z�U-B9^�W?J-B�E*u�B|^LurK=I?I�B�X
zkB�EoQpB9B�I�E*u�Bhs���s¶K=I�Z\E*u�Bhs�qHs

•
�"³Csp{�MOU�U*ELK=E-B���W?X�MYI~EoQpN�V�K=MYI�K�U*g}B9^�E-U<� ð ® ñh��B���W�B9U*E,Í=qHB9^�MOU*MON�I~U*ELK=E-B�MOU
U*urK=J-B9Z�zkB�EoQpB9B�I�^�XYMOB�I+E`K=I�ZÈULB�J*]$B�J\K=I�Z ð ±$ñi{�ELK=E-Bv��J-N�V÷]@K=J*MON�W�UmB�]$B�I�E-U
ð ��B���W�B9U*E,Í=qHB9^�MOU*MON�I`grK=MYJ-U,ñeV�K9bmzkB�MYI�E-B�J3loK�U-U-N1^�M[K=E-B9Z�d
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•
�"Z?ZFMYE*MON�IrK=XYXYb$j+�"³Csp{hK=XYXONtQnU&E*u�B�ULB�J*]$B�J0E-N"g?W�U*u|^9N�IF��_@W?JLK=E*MON�I�MYIF�
N�J*V�K=E*MON�I
E-N\E*u�B�^�XYMOB�I+E;j7K=I�Z�E*u�B�I�K=XYXON;QnU�E*u�B�U-B�J*]$B�J�E-NmJ-B�V2Nt]$B2U*W�^-u~K\U-ELK=E-B|��J-N�V
E*u�Bh^�XYMOB�I+E�Q"u�B�I`MYEnMOU"I�N(XON�I?_$B�JHK=g?g?XYMO^;K=z?XOB@d

�eu�B�ÆeN�J-Z?B�JCGhK=E-B�QSK9bcs!J-N�E-N1^9N�X ð ÆnGHspñpMOU�K=IcMYI+E-B�J3lR��W?E-N�I�N�V2N�W�UH{�bFU*E-B�VØJ-N�W?E3l
MYI?_Cg?J-N�E-N1^9N�X�E*urK=E�J*W?I�U�N;]$B�J����Ssyd@�eu�Bpg?J*MYV�K=J*b���W?I�^�E*MON�I�N=�¾K�ÆnGHsaU*bFU*E-B�VfMOUyE-N
B�D?^-urK=I?_$BiI�B�ERQSN�J*TPJ-B;K�^-urK=z?MYXYMYEob~MYIF�
N�J*V�K=E*MON�I�Q"MYE*u�N�E*u�B�J�ÆnGHs¡U*bFU*E-B�V2U;dm�eu?MOU
MYI�^�XYW�Z?B9UiMYIF�
N�J*V�K=E*MON�I�N�IÈE*u�B`XYMOU*E�N=��E*JLK9]$B�J-U-B9Z���W?E-N�I�N�V2N�W�U\{�bFU*E-B�V2U ð ��{1U,ñ�j
Q"u?MO^Lu`MOU"U*WF��^�MOB�I�EnE-N�^9N�I�U*E*J*W�^�E�K�_@JLK=g?u`N=�!�H{i^9N�I?I�B9^�E*MY]1MYERbm��J-N�VØQ"u?MO^Lu`J-N�W?E3l
MYI?_iXON�N�g�U�V�K9bvzkB�g?J*W?I�B9ZaK=I�Z�U-N�V2Bhg}N�XYMO^�b`Z?B9^�MOU*MON�I�UHK=E�E*u�B��H{cXOB�]$B�X&V�K9bvzkB
B�IF�
N�J-^9B9Z�d

Æ"G�s!¸\g?J-N;]1MOZ?B9U|K�ULB�EHN=�pV2B9^-urK=I?MOU*V2UH�
N�J�U*W?g?g}N�J*E*MYI?_\ZFMÛÚ�B�J-B�I+E�Eob�g}B(N=��MYIFl
�
N�J*V�K=E*MON�I\B�DF^LurK=I?_$B@j�K=I�Z2V�K=I+biB�D1E-B�I�U*MON�I�USurK;]$B�z}B9B�ImZ?B���I�B9Z��
N�JpZFMY]$B�J-U-B�W�U-B9U
U-W�^-u~K�U��eK=grK=z?MYXYMYE*MOB9U��"ZF]$B�J*E*MOU-B�V2B�I+E�m��"{ · ± n j0^;K=J*J*b1MYI?_vw�s�xy{ax&K=z}B�X Å IF�
N�J*V�K�l
E*MON�IGm ��� ·F®kn j?K=I�ZÓ�Hs�AÌ��N�W?E-B�qCMOU*E*J*MYz?W?E*MON�IcMYI\ÆnGHspÍ=w�s�xy{ Å s �Hs�ACU½m ��� ·@Ç�n j
K=V2N�I?_iN�E*u�B�J-U;d

�n��E-B�J&KeE*JLK=I�U*g}N�J*E�g?J-N�E-N�^9N�X1^9N�I?I�B9^�E*MON�I|MOU0B9U-ELK=z?XYMOU*u�B9Z�jtE*u�B!��J-U*E�V2B9U-ULK=_$B�ULB�I+E
z�b2B;K�^-u\U*MOZ?Bn]1M[KhÆnGHs�MOUSK=Ic³Cs���A¶V2B9U-ULK=_$B@d Å �}E*u�B�³Cs���AÌV2B9U-ULK=_$BnMOUSK�^9^9B�g?E3l
K=z?XOB@jkK);�����sk�Cx Å �H��V2B9U-ULK=_$Bh^9N�IF��J*V�MYI?_mE*u�B�³Cs���A�MOUnU-B�I�E�zrK�^-T}d"³�I�^9BhE*u�B
³Cs���A MOU(^9N�IF��J*V2B9Z�jSË�s�qn�!�"�njH;�����sk�Cx Å �H�nj�K=I�Z�A�³C� Å Ï Å �S�!� Å ³CAØV2B9U3l
U,K=_$B9UhV�K9baz}B2B�D?^-urK=I?_$B9Z�dc�eu�B9U-B�V2B9U-ULK=_$B9UhV�K;baE*JLK=I�U*gkN�J*E�ZFMÛÚ}B�J-B�I�E�N�zFÔ*B9^�E-U;j
K�UhV2B�I+E*MON�I�B9ZYj!MYIPE*u?MOUhJ-B�_+K=J-Z�j&E*u�B�baV�K9baz}B2K�Z�K=g?E-B9Z��
N�JhE*u�B2^9N�V�V�W?I?MO^;K=E*MON�I
N=�0grK=E*um^9N�V�g?W?ELK=E*MON�IcMYIF��N�J*V�K=E*MON�Imz}B�ERQpB9B�Icxy{1��USK=I�Z�E*u�B���w���d$w�N�J-B9N;]$B�J;j1MYI
K`I�B�ERQSN�J*T�Q"u�B�J-BiE*u�BiÆnGHsSÍ=w�s�x7{ Å s«�Cs�A V2N1Z?B�XSMOU|MYV�g?XOB�V2B�I�E-B9Z�j�E*u�Bms��
ð s�J-N;]1MOZ?B�Jh��ZF_$Btñ�J-N�W?E-B�J-UhK=XYJ-B;K�ZFbvJ*W?IPw�s�xy{�K=I�ZaÆnGHsyj}E*u�B�J-B��
N�J-B�E*u�B(^9N@U*E�N=�
K�Z?ZFMYI?_�E*u�Bh��w�����W?I�^�E*MON�IrK=XYMYERbcV�K;bmz}BHV�K=J*_@MYIrK=X&MYIcE*u?MOU�B�I+]1MYJ-N�I?V2B�I+E;d

�eEe��J-U*E"_@X[K=I�^9B@j?z}N�E*u\ÆnGHs�K=I�Z��"³Csp{m^9N�W?XOZcz}B�K�Z�K=g?E-B9Z\��N�J"E*u�BHMYI�E-B�I�Z?B9Z
��W?I�^�E*MON�IrK=XYMYERb}j��"³Csp{mQSK�UC^-u�N@ULB�Ic��N�J�E*u�B�g?J-N�E-N�ERb1gkB@j¾U*MYI�^9B�E*u�B�J-B|MOUnB�D1g}B�J*MOB�I�^9B
MYI�E*u?MOU�K=g?g?XYMO^;K=E*MON�I�N=��E*u�B�g?J-N�E-N1^9N�X7MYI�E*u�B�J-B���B�J-B�I�^9B(w�s�xy{`V�K=IrK=_$B�V2B�I+E|U-b1U3l
E-B�V2UCJ-B�]1MOB�QpB9Z�MYI~�purK=g?E-B�JH¸�dC��I�N�g}B�JLK=E*MON�IrK=X!MYV�g?XOB�V2B�I+ELK=E*MON�I~V�K9b�K=J*J*MY]$B�E-N
ZFMÛÚ�B�J-B�I+E�^9N�I�^�XYW�U*MON�I�UhZFW�B(E-NmI�B�ERQSN�J*T�g}B9^�W?XYM[K=J*MYE*MOB9U<j7B@d _�dYj�E*u�B�ÆnGHspÍ=w�s�xy{ Å s
�Hs�A¡^;K�U-BHJ-B9^9B�I+E*XYbcV2B�I�E*MON�I�B9Z�d

��IaMYI+E-B�J-B9U-E*MYI?_cgkN@U-U-MYz?MYXYMYERb�N=Ú�B�J-B9Z�z+b�E*u�B�B�DFMOU*E-B�I�^9B�N=�SKig?W�U*uaV2B9^LurK=I?MOU*V
MOU�E*urK=E�z}B�MYI?_hE*u�B���w��¶K��SN�I�E*J-N�Xks�X[K=I�B�B�I+E*MYEob�^9N�I?I�B9^�E-B9ZiE-N�V�K=IrK=_$B�V2B�I+EnK=gFl
g?XYMO^;K=E*MON�I�Utj}MYECV�K;b`z}B|W�U-B9ZaZFMYJ-B9^�E*XYbaK�UHK�grK=E*u�^9N�V�g?W?ELK=E*MON�I~K=I�Z�g?J-N;]1MOU*MON�I?MYI?_
E-N1N�X�d Å I�E*u?MOU!^;K�U-BSE*u�Beg?J-Nt]�MOU*MON�I?MYI?_|g?urK�U-BeMOU!U*u�N�J*E-B�I�B9Z�j�K;]$N�MOZFMYI?_�K=I�MYI?MYE*M[K=X�^9N�IFl
��_@W?JLK=E*MON�ImN=�kE*u�B Å I?_@J-B9U-U�x7{1��K=I�Z�KCJ-B���W�B9U*E,Í�J-B�g?XYb(g?urK�U-B"Q"MYE*u2E*u�B"��w���d��eu?MOU
J-B9U-W?XYE�MOU�MYV�g}N�J*ELK=I+E���J-N�V¯E*u�B�N�gkB�JLK=E*MON�IrK=XkgkN�MYI�E�N=��]�MOB�Q���N�J!I�B�EoQpN�J*T�N�g}B�JLK=E-N�J-U;d
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?Sô@?�ô�ö {GùdûÝ�EB-�gB�ý��EIâýFf1�^ø�ùÙa>j ÷�ü úc����øýZ{ý��©]b���_���gB�ý��þjc��ù��Éù����ÿ úÊZ�j���äxýîûgzHB������ ûKý���]
�eu�B Å ���"Ï¯urK�UiJ-B9^9B�I+E*XYb�^-urK=J*E-B�J-B9Z¶E*u�B�s7K=E*uf�SN�V�g?W?ELK=E*MON�IÌ�!XOB�V2B�I�E ð sS�S�pñ
èPN�J*T1MYI?_PGCJ-N�W?g0j�g?J-N�gkN@U-MYI?_aKvV2N�Z?B�XSQ"u�B�J-BigrK=E*u�^9N�V�g?W?ELK=E*MON�I�MOU�gkB�J3�
N�J*V2B9Z
z�bmK=I`B�DFE-B�J*IrK=X�B�I+E*MYERbcZFMÛÚ�B�J-B�I+Ee��J-N�V E*u�BHu�B;K�Z1lRB�I�Z ð MYI?_@J-B9U-U,ñSxy{1��d1�eu?MOU"B�I�E*MYERb
MOU�E*u�B\s�K=E*u��SN�V�g?W?ELK=E*MON�IÈ�!XOB�V2B�I+E;jpQ"u?MO^-u�urK�U(E*u�B\ULK=V2BmJ-N�XOBcK�U�E*u�B\��w���j
Q"u�B�J-B;K�U�E*u�BpMYI?_@J-B9U-U!xy{1��U!K=J-B4��WrK=XYMÛ�rB9Z�K�U7s�K=E*ui�SN�V�g?W?ELK=E*MON�Ii�pXYMOB�I+E-U ð sp�"�SU,ñ�d
�eu�Bisp�S�¡è�GØMOU�QpN�J*T1MYI?_aN�I~E*u�BiK=g?g?XYMO^;K=E*MON�I�N=�"E*u�B�sS�S��K=J-^Lu?MYE-B9^�E*W?J-BmMYI�K
U-MYI?_@XOBCZ?N�V�K=MYI0jFQ"MYE*ucg}N@U-U*MYz?XOBCB�DFE-B�I�U*MON�I�US��N�J�ÆoU*V�K=XYX}_@J-N�W?g`N=�yZ?N�V�K=MYI�U\Ç ð Q"u�B�J-B
K�Z?N�V�K=MYIcMOUnK�X[K9b$B�J;j Å GHs�K=J-B;K�N�Jn��W?E-N�I�N�V2N�W�U�{�b1U-E-B�V�Q"MYE*u\XYMYV�MYE-B9Z\]1MOU*MYz?MYXYMYERb
��J-N�V E*u�Bcu�B;K�Z1lRB�I�Z�xy{1�Cñ�d��eu�Bcè�G ^9N�I�U*MOZ?B�J-U�E*urK=EiK=g?g?XYb1MYI?_~E*u?MOU�V2N1Z?B�XnE-N
Å I+E-B�J*I�B�E�MYI+E-B�J3lRZ?N�V�K=MYI�MOU"I�N�Eng}N@U-U*MYz?XOBC�
N�J"E*u�B�E*MYV2B�z}B�MYI?_�d

�eu�Bnè�GÌurK�U�g?J-N1ZFW�^9B9Z2E*u?J-B9B�QpN�J*T1MYI?_�Z?N1^�W?V2B�I+E-U;j1IrK=V2B�XYb�E*u�B½= 	�>@?�A!��C��
Dk%E>�	�>��
���ÉFe�Y�IC����L>�� = AfF��P���3�c?+�@>R�-��>�%��-� m Ï��7� · Ð n jnE*u�B¯= AfF#A!��C�C�%1���
�-	�>��
���
= �3��>��t�-���}È����k�������� ��*#�%1���-�IC�����>@H m ��x0� · Ð n K=I�Z�E*u�B  n�-#�%����-�IC�����>@HLµ9��� = 	�>@?ÓA!��C��
Dk%E>�	�>��
���ÁFS�O�IC�����>�� = AfF	���h�;H��-��¾����,� m x0� · Ð n d��eu�BeX[K=E*E-B�J�g?J-B9U-B�I+ESK�^9N�V�g?J-B�u�B�IFl
U-MY]$B�ZFMOU-^�W�U-U*MON�I~N=�SE*u�B�g?J-N�E-N1^9N�X�J-B��+W?MYJ-B�V2B�I�E-U|Q"u?MO^Lu~MOU�W�ULB���W?X!E-Nc^LurK=JLK�^�E-B�J*MY¹;B
g}N@U-U*MYz?XOBc^;K=I�ZFMOZ�K=E-B9U�E-Nag?X[K9b�E*u�BcJ-N�XOBcN=�HE*u�B\I�B9B9Z?B9Z�J-B��+W�B9U-E,Í�J-B�g?XYb�g?J-N�E-N1^9N�X�d
è�u?MYXOBnE*u?MOU�E*u�B9U*MOU�urK;]$BnMOZ?B�I�E*MÛ�rB9Zc�"³CsS{2K�UpK�]�K=XYMOZi^;K=I�ZFMOZ�K=E-B@j+E*u�B�sp�S��è�G¶MOU
MYI\E*u�BHg?J-N1^9B9U-UeN=�7Z?B9U*MY_@I?MYI?_�K�I�B�QÌK�Z1l�u�N1^Hg?J-N�E-N�^9N�X�IrK=V2B9Z = 	�>@? A!��C�D¾%p>�	�>��
���
Fe�Y�IC����L>
� = AfF��v�-��C�C(%��r���-	^>������ = �*��>��;�L����� = AfF = � Ü� 	 H â�� ß d2sS�S��s¡MOU�E*JLK=I�U3lg}N�J*E-B9ZaN;]$B�Jh���Ss7j�Q"u?MO^-u�_@WrK=JLK=I�E-B9B9U�J-B�XYM[K=z?XOB(V2B9U-ULK=_@MYI?_vK=I�Z : NtQ¯^9N�I+E*J-N�X�d Å E
Z?B���I�B9Un��N�W?J"zrK�U-MO^�V2B9U-ULK=_$B9U<�

•
sp�S��B��0��V2B9ULULK=_$B(U-B�I+EHz+baKmsp�"�ÎE-NcK�sp�S�ÌE-NiJ-B���W�B9U*EhKigrK=E*u�^9N�V�g?WFl
ELK=E*MON�I0d

•
sp�S��B�gf�7V2B9U-ULK=_$B�U-B�I+Epz+b2KhsS�S�~E-N�K�sp�"��MYIiJ-B�g?XYb(E-N�KHgrK=E*um^9N�V�g?W?ELK�l
E*MON�I�J-B���W�B9U*E;d"��sp�S��B�gvV2B9U-ULK=_$B�^;K=I�B�MYE*u�B�JH^9N�I+ELK=MYI�K2ULB�E�N=��^9N�V�g?W?E-B9Z
grK=E*u ð U,ñ�MÛ��E*u�B�J-B��+W�B9U*Ep^9N�W?XOZ2z}BnU*W�^9^9B9U-U3��W?XYXYb�ULK=E*MOU3�rB9Z2N�JSK�I�B�_+K=E*MY]$BnJ-B�g?XYb
N�E*u�B�J*Q"MOU-B@j�g}N�E-B�I+E*M[K=XYXYb\Q"MYE*u�K(ULB�E�N=�yXOB9U-U*lR^9N�I�U*E*JLK=MYI�B9Z`grK=E*u ð U,ñ�d

•
sp�SA�E3�2��I�N�E*MÛ�r^;K=E*MON�I\V2B9U-ULK=_$BCB�MYE*u�B�J"U-B�I+ESz+biK�sp�"��E-N�K�sp�S��N�J"Khsp�S�
E-N�K(sp�"��E-N2I�N�E*MÛ��b\N=��U-gkB9^�MÛ�r^�B�]$B�I�E;d

•
sp�S�!J*J<��V2B9ULULK=_$B�J-B�X[K=E-B9ZcE-N2K(g?J-N�E-N1^9N�X&B�J*J-N�J�^9N�I�ZFMYE*MON�I0d

�eu�B�N�zFÔ3B9^�E-U�^;K=J*J*MOB9ZPz+b�U*W�^LuPV2B9U-ULK=_$B9U|J-B9U-B�V|z?XOB�V|W�^Lu�N=�"E*u�B�g?J-B�]1MON�W�UhQpN�J*T
Q"MYE*u��C{�Hs�lR�"�nj9grK=J*E*MO^�W?X[K=J*XYb�E*u�B�K��
N�J-B�V2B�I+E*MON�I�B9Z�B�D1E-B�I�U-MON�I�U�g?J-N�gkN@ULB9Z�MYIÁm ��K�U ·@Ç n d
w�N�J-B9N;]$B�J;j�sp�S��s�g?J-N;]1MOZ?B9U!E*u�Bn��A��S�CsPN�zFÔ3B9^�E;j+Q"u?MO^-u2MOU�W�ULB9Z(E-N�^;K=J*J*b�N�zFÔ*B9^�E-U
Z?B���I�B9Z`z+bcN�E*u�B�Jng?J-N�E-N1^9N�XOU�U*W�^Lu�K�U��"³Csp{kj��H{�Cs!lR�"��K=I�ZcMYE-UnB�DFE-B�I�U*MON�I�U;d

�eu�B2QpN�J*T�g?J-B9ULB�I+E-B9ZPMYI�E*u?MOUhE*u�B9U*MOU|MOU�I�N�E�ZFMYJ-B9^�E*XYb�J-B�X[K=E-B9Z~Q"MYE*u~E*u�B2sS�S�
è�G�j�U*MYI�^9BhMYE�QSK�UCU*ELK=J*E-B9ZcV|W�^Lu�B;K=J*XYMOB�J;de��I+b1u�N;Qhj¾MYEnMOUnzrK�U-MO^;K=XYXYbvK=XYMY_@I�B9Z`Q"MYE*u
E*u�B|è�GÙZ?B���I?MYE*MON�I�U<jkV2N�J-B9N;]$B�J;j0K=I Å I+E-B�J*I�B�E�qCJLK���E�QSK�UCU*W?z?V�MYE*E-B9Z�E-N2E*u�B|è�G
Z?B���I?MYI?_�KmV�K=IrK=_$B�V2B�I+E|MYI�E-B�J3�
K�^9B���N�JHE*u�B�sp�S�nj0zrK�U-B9Z�N�I�E*u�B(QpN�J*TaQ"MYE*u�E*u�B
��w��¿m�GCJLK · Ð n d
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?Sô@?�ô;ó Z{ý��q�r�b�EB�G6���gB�ý���ýFf:Z^�DB�ù����gI�����ÿþü&�/�E�/�fù��Éù����r��]E]b�DB�G6�`��gB�ý��bI
x�B-�^øÈa"�E�fû^ù�I_I:[=A ��I
Å I�E*u?MOUS^-urK=g?E-B�JeMYI�E*J-N�ZFW�^�E*MON�I\MYE�QeK�USV2B�I+E*MON�I�B9ZmE*urK=Ep^9N�I?I�B9^�E*MY]1MYERbig?J-N;]1MOU*MON�I?MYI?_
V�K;b�z}B�J-B���W�B9U*E-B9Ziz+biE*u�B�V�K=IrK=_$B�V2B�I�E�K=g?g?XYMO^;K=E*MON�I�U�K=I�ZrÍ=N�Jez+b�^�XYMOB�I�E"J-N�W?E-B�J-U;j
W�U-MYI?_PV�K=IrK=_$B�V2B�I+E\g?J-N�E-N1^9N�XOUiK=I�ZrÍ=N�JiU-MY_@IrK=XYXYMYI?_�d Å E�QSK�U\K=XOU-NPU-ELK=E-B9Z�E*urK=EiK
U-W?MYELK=z?XOB�g?J-N�E-N�^9N�X}�
N�Jn^9N�I?I�B9^�E*MY]1MYERb\J-B��+W�B9U-E"MOU��"³Csp{+lRs���d¾{�MYI�^9B��"³Csp{mQeK�U�K=XÛl
J-B;K�ZFb(^-u�N@ULB�ImK�U�K�^;K=I�ZFMOZ�K=E-Be�
N�J!E*u�Bnxy{1�nlR��w��È^9N�V�V�W?I?MO^;K=E*MON�I0jFMOU�J-B;K�U-N�IrK=z?XOB
E-N2K�ULU*W?V2B�E*urK=EnE*u?MOU"Q"MYXYX&zkBHE*u�BHg?J-N�E-N1^9N�XyN=�!^-u�N�MO^9BH�
N�J"z}N�E*u`J-B�X[K=E*MON�I�U*u?MYg�U;d

�eu?MOU�B�XOB9^�E*MON�I�MOU�K�ZF]�K=I�ELK=_$B9N�W�U2I�N�E�N�I?XYb�z}B9^;K=W�U-BmE*u�Bmg?J-N�E-N�^9N�X"MOU : B�DFMYz?XOB
B�I�N�W?_@u�E-N�^9Nt]$B�JcE*u�BaJ-B��+W?MYJ-B�V2B�I�E-UvN=��zkN�E*u�J-B�X[K=E*MON�I�U*u?MYg�Utj�z?W?Ecz}B9^;K=W�U-B�E*u�B
MYI?_@J-B9ULUCx7{1��I�B9B9Z?UHE-N�MYV�g?XOB�V2B�I�EeÔ W�U*EHN�I�B�V�K=IrK=_$B�V2B�I+E�g?J-N�E-N1^9N�X�d�w�N�J-B9Nt]$B�J;j
�"³CsS{(MOU�Q"MOZ?B�XYb2Z?B�g?XONtb$B9Z�MYI�I�B�ERQpN�J*TiZ?B�]�MO^9B9UeK=I�Z�^;K=I2z}BnB;K�U*MYXYb2K�Z�K=g?E-B9ZiE-NH��E
MYIiE*u�B���w��¶K=J-^-u?MYE-B9^�E*W?J-B@dpA�N�E-B�E*urK=EpN�E*u�B�J�W�U-WrK=XrV�K=IrK=_$B�V2B�I+Eeg?J-N�E-N1^9N�XOUpU-W�^-u
K�UH{1A�w�s7j���DFE-B�I�U*MY]$B|waK=J*T�W?g�x&K=I?_@WrK=_$B ð ²Hw�xyñeN�JC�SN�V�V�K=I�Z�x�MYI�B Å I+E-B�J3��K�^9B
ð �Sx Å ñSQ"MYXYXy^9N�I+E*MYI+W�B|zkB�MYI?_�W�U-B9Z\z+b\J-N�W?E-B�Jn]$B�I�Z?N�J-U;d

3¡'�K 5G1º37~5�93.-L/5+(6à+ ú /56�-�|}3ºðK3ç|}vS3  ì3(8�vS8
�eu�B�g?J-N�g}N@U-B9Z�g?J-N;]1MOU*MON�I?MYI?_\g?J-N�^9B9U-ULB9U�g?J-B9ULB�I+E-B9Z�MYI�ULB9^�E*MON�I�U Ç d²±\K=I�Z Ç d²µ2urK;]$B
z}B9B�I|E-B9U-E-B9ZhMYI�K�U*MYV|W?X[K=E-B9Z(B�I�]�MYJ-N�I?V2B�I�E;j@W�U*MYI?_��H{�Cs!lR�"� m��SÏ�� ·@ÇOn K=I�Z(�"³Csp{
m�{1x ·@Ç n B�D1E-B�I�U*MON�I�UCE-NmE*u�B(AH{+lo±iU*MYV�W?X[K=E-N�J;j�Q"u?MYXOB�K=I�MYI?MYE*M[K=X�MYV�g?XOB�V2B�I�ELK=E*MON�I~MOU
z}B�MYI?_\Z?B�]$B�XON�gkB9Z�MYIPK2E*J*M[K=X!w�s�xy{vV|W?XYE*MOULB�J*]�MO^9B�I�B�ERQSN�J*TkjyK�UCZ?B9UL^�J*MYzkB9Z�MYI���gFl
g}B�I�ZFMÛD`��d²±FdeÆ"K�U*MO^|K=I�ZvJ-B�XYM[K=z?XOB�^9N�I?I�B9^�E*MY]1MYERb�U-B�E*W?gvU-^9B�IrK=J*MON@U�W�U*MYI?_�E*u�B���w��
urK;]$Bhz}B9B�I`E-B9U*E-B9Z�dpÏ�N�J�B;K�^-u�U-^9B�IrK=J*MON?j¾K(^9N�V�grK=J*MOULN�Ivz}B�ERQpB9B�I�K�g?W?J-B|waK=IrK=_$B�l
V2B�I�Eps!X[K=I�BCK=g?g?J-N$K�^-u0jFKHg?W?J-BC�SN�I�E*J-N�X¾s!X[K=I�BCK=g?g?J-N$K�^-ucK=I�Z�E*u�Bn��w���U-N�XYW?E*MON�I
urK�UnzkB9B�I�K�^9^9N�V�g?XYMOU-u�B9Z�j�W�U*MYI?_�ZFMÛÚ�B�J-B�I+E�E-N�gkN�XON�_@MOB9U;j¾K=I�Zc]�K=J*b1MYI?_2E*u�B�I�N1Z?B�Z?B�l
_@J-B9B�N=�0E*u�B���w���d$�eu?MOUpV2B;K=I�U�E*urK=ESE*u�B���w���J-N�XOBnMOUeK=XYE-B�J*IrK=E*MY]$B�XYbiK�U-U-MY_@I�B9Z2E-N
I�N1Z?B9U"Q"MYE*u�ZFMÛÚ}B�J-B�I�E�I+W?V�zkB�JCN=�7XYMYI?TFU�^9N�I?I�B9^�E*MYI?_iE-N�E*u�B�MYJnI�B�MY_@u�zkN�J-U;jrMYIvN�J-Z?B�J
E-NcZ?B�E-B�J*V�MYI�B�MÛ�pE*u�B�J-B�MOUhK\^9N�J*J-B�X[K=E*MON�I�zkB�EoQpB9B�I�E*u�B���w��¯J-B9U*g}N�I�U-B(E*MYV2B2K=I�Z
u�NtQ ÆRQpB�XYXÛlR^9N�I?I�B9^�E-B9ZEÇ�MYEeMOU;j+MYIcN�J-Z?B�JeE-N�Z?B�J*MY]$BhKhJ*W?XOBHN=�&E*u�W?V|z\�
N�JSN�g}B�JLK=E*MON�IrK=X
I�B�EoQpN�J*TFU;d

�eu�B�MYI�E*JLK�loK=J-B;K(^;K�U-B9U�urK;]$B�z}B9B�ImE-B9U*E-B9Z�W�U-MYI?_ ®;· jFK=I�Z ®;·@· I�N1Z?B�E-N�g}N�XON�_@MOB9U;j
Q"MYE*u`ZFMÛÚ�B�J-B�I+E�_$B�I�B�JLK=E*MON�I`X[K9QnU�g?J-N;]1MOZ?B9Zcz+bmE*u�BhÆe� Å �"��_$B�I�B�JLK=E-N�J���è~K�DFV�K=I
K=I�Z�Æ"K=JLK=zrK�U*MÛlR��XYzkB�J*E;dC�eu�B��
N�J*V2B�J�_$B�I�B�JLK=E*MON�IaV2N1Z?B�Xyz?W?MYXOZ?U�K�JLK=I�Z?N�VÜE-N�g}N�XÛl
N�_@bmW�U*MYI?_2è~K�DFV�K=I o Ung?J-N�zrK=z?MYXYMYEobcV2N�Z?B�X0��N�J"MYI�E-B�J-^9N�I?I�B9^�E*MYI?_mE*u�BhI�N�Z?B9UnN=��E*u�B
E-N�g}N�XON�_@bÒm è~K�D�´@´ n j7Q"u?MYXOB2E*u�BiX[K=E*E-B�J�^9N�I�U*MOZ?B�J-U�Kcg}N;QSB�J�X[K;QÙMYI�E*u�B2��J-B���W�B�I�^�b
N=�SN�W?E-Z?B�_@J-B9B9UHMYI�I�B�EoQpN�J*T�E-N�gkN�XON�_@MOB9U;j0K=I�Z�MYI+E-B�J-^9N�I?I�B9^�E-U|E*u�B|I�N1Z?B9U�K�^9^9N�J-ZFMYI?_
E-N�E*u�BHMYI�^�J-B�V2B�I�ELK=X&_@J-N;Q"E*uvK=g?g?J-N$K�^Lu0d��eu�BHV�K�Ô*N�J"grK=J*EnN=�&E*u�BHQpN�J*TmurK9]$BHz}B9B�I
Z?N�I�B�W�U*MYI?_�è~K�D1V�K=I\_@JLK=g?u�U<jFÆ"K=JLK=zrK�U*MÛlR��XYzkB�J*E ®;·@· I�N�Z?B�E-N�gkN�XON�_@MOB9UeurK;]$B�z}B9B�I
K=XOULN�B�]�K=XYWrK=E-B9Z�dp�eu�B9U-BHV2N�Z?B�XOUCK=J-B�ZFMOU-^�W�U-U-B9Z`MYI`��g?g}B�I�ZFMÛD\��d ® d
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�eu�BhzrK�U*MO^h^;K�U-B9U"urK;]$Bhz}B9B�I`E-B9U*E-B9ZcW�U-MYI?_iK�zrK�U-B�XYMYI�B|N=� ®;· I�N1Z?B@jrK=I�Z`B�DFE-B�I�U*MY]$B
E-B9U-E*MYI?_�urK;]$BmzkB9B�I�^9N�I�ZFW�^�E-B9Z�N;]$B�J2K ®;·@· I�N�Z?BmE-N�g}N�XON�_@b$d�ÏyMYJ-U-E(N=�HK=XYXpXOB�E(W�U
g?J-B9ULB�I+E2Kc��W?I�^�E*MON�IrK=X"Z?B9U-^�J*MYg?E*MON�I�N=��E*u�BizrK�U*MO^mg?J-N�E-N�ERb1gkB@j!W�U-MYI?_�E*u�B ®;· I�N1Z?B
E-N�g}N�XON�_@bcU*u�N;Q"I�ÏyMY_@W?J-B Ç d²ÐFd

Ï7MY_@W?J-B Ç d²Ðp��Æ"K�U*MO^���w��fE-B9U*E*MYI?_�l��0JLK���^h��N�XYXONtQ"MYI?_\{�u�N�J*E-B9U*E�s7K=E*u

Ï7MY_@W?J-B Ç d�°E�!Æ"K�U*MO^|��w��ÌE-B9U*E*MYI?_�l��&JLK���^��
N�XYXON;Q"MYI?_ig?J-N;]1MOU*MON�I�B9Z`���n³
�eu�B >���� ^9N1Z?B�B�D?^9B�J*g?Epg?J-B9U-B�I�E-B9Z�MYI\K=XY_$N�J*MYE*u?V µ�J-B9Z?B���I�B9UpE*u�B�U*ELK=I�Z�K=J-Zm�C{�Hs�l
�"�f��_$B�I�EhW?gk^;K=XYXOUhE-N\MYV�g?XOB�V2B�I+E|E*u�B(zrK�U-MO^���W?I�^�E*MON�IrK=XYMYEob$d�ACN�Z?B�I · j0Q"u?MO^LuPMOU
Z?B���I�B9Z2K�U�E*u�B"��w���MYI�E*u?MOU!^;K�U-B@j$^;K=g?E*W?J-B9U�sk�!�çqÈV2B9ULULK=_$B9U�^9N�V�MYI?_H��J-N�V¡I�N1Z?B
Ir± ð E*u�B Å I?_@J-B9U-U"xy{1�HñeK=I�ZcZ?B���I�B9U�K=I`xy{1s���J-N�VØIr±�E-N(E*u�BhK=WFDFMYXYM[K=J*biI�N1Z?BHI ®@®
^9N�I?I�B9^�E-B9ZmE-N|I Ç ð E*u�BC�!_@J-B9U-Uexy{1�Hñ�Q"MYE*ucKhg?J-B�lR^9N�V�g?W?E-B9Z\���n³ ð Ir±�l�IrÐ�l�I¾°tl�I Ç ñ�d
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ACN1Z?BHIr±�z?MYI�Z?UnE*u�B�E*JLK���^ : NtQÌE-N�E*u�B�B9U*ELK=z?XYMOU-u�B9Zvxy{1s7d
Ï7MY_@W?J-B Ç d²Ð�U-u�N;QnUyE*u�B�E*JLK���^���J-N�V¡I ®@® E-NnI ® µ ð K=WFD1MYXYM[K=J*bhE*JLK���^SU-N�W?J-^9BeK=I�Z�U-MYI?T?ñ
Q"u?MO^LuiE*JLK;]$B�J-U-B9USE*u�BnI�B�EoQpN�J*T2�
N�XYXON;Q"MYI?_�E*u�BCZ?B��
K=W?XYESU*u�N�J*E-B9U*E�grK=E*umIr±�l�I Ç d!ACN�Z?B
I · urK9]$BHE*u�BC��w��¶J-N�XOB�K�USV2B�I+E*MON�I�B9Z\z}B���N�J-B@d�³�I�^9BCE*u�BCxy{1s�MOUSB9U*ELK=z?XYMOU*u�B9Z�j�K�U
U-MY_@IrK=XYXOB9Z2z+b�E*u�B���w���j$E*u�BnE*JLK���^"�
N�XYXON;QnUSE*u�B�^9N�IF��_@W?J-B9Zi���n³ ð Ir±�l�IrÐ�l�I¾°tl�I Ç ñ�j
Q"u?MO^LuvMOU"U*u�NtQ"IvMYI`Ï7MY_@W?J-B Ç d�°1d
�eu�BHI�W?V2B�J*MO^;K=X&J-B9U*W?XYE-U�K=J-B�N�z?ELK=MYI�B9ZvK9]$B�JLK=_@MYI?_mU-B�]$B�JLK=X0J-B;K=XYMOULK=E*MON�I�UnN=��K�W?I?MOZFMÛl
J-B9^�E*MON�IrK=X7xy{1s�g?J-Nt]�MOU-MON�I?MYI?_�j�]@K=J*b�MYI?_�E*u?J-B9B�J-B�XOB�]@K=I+E�grK=JLK=V2B�E-B�J-U<�

•
syN@U*MYE*MON�I�N=�7E*u�B|��w��ÌI�N1Z?BHMYI`E*u�BHE-N�gkN�XON�_@b

•
q�MOU-ELK=I�^9BH��J-N�VØE*u�B Å I?_@J-B9U-U�xy{1�ÌE-N�E*u�B|��w�� ð MYIcu�N�g�U,ñ

•
xy{1sÈI�W?V|z}B�J�N=��u�N�g�U

�eu�BhJ-B9U*W?XYE-Un�
N�J"E*u�B|x7{1s�U-B�E*W?gvE*MYV2Bh]@K=J*b�MYI?_2E*u�B���w��fI�N1Z?BhZ?B�_@J-B9B�K=J-BhU*W?V(l
V�K=J*MY¹;B9ZvMYIvÏ7MY_@W?J-B9U Ç d²´2K=I�Z Ç d É ��N�J ®;· K=I�Z ®;·@· I�N1Z?B�E-N�g}N�XON�_@MOB9U;j�J-B9U*g}B9^�E*MY]$B�XYb$d
ACN�E-B(E*urK=E�E*u�B(xy{1sfULB�E*W?g�E*MYV2B�U*u�N;QnU|Km^�XOB;K=JhZ?B�g}B�I�Z?B�I�^9B2N�I�E*u�B(I+W?V�zkB�J�N=�
u�N�g�UtjFz?W?E�B�D1u?MYz?MYE-U�I�B�_@XYMY_@MYz?XOBh]@K=J*M[K=E*MON�Ic�
N�J"I�N�Z?B�Z?B�_@J-B9B�N�IczkN�E*u`E-N�g}N�XON�_@MOB9U;d

Ï7MY_@W?J-B Ç d²´p�!xy{1s�U-B�E*W?gcE*MYV2B@j?grK=JLK=V2B�E*J*MO^|MYIv��w��fZ?B�_@J-B9B@j ®;· I�N�Z?BHE-N�g}N�XON�_@b
�eu�B9U-B\J-B9U*W?XYE-U(XOB;K�Z�E-NaE*u�B\E-B�I+ELK=E*MY]$Bv^9N�I�^�XYW�U*MON�I�E*urK=E�E*u�BmgkN@U-MYE*MON�I�N=��E*u�B

��w���MYI�E*u�B2I�N1Z?B�_@JLK=g?u�MOU�I�N�E�J-B�XOB�]@K=I+E�E-N�x7{1sÎg?J-Nt]�MOU-MON�I?MYI?_�E*MYV2B@j�K=I�Z�MYE-U
V�K=MYI�Z?B�g}B�I�Z?B�I�^9BcMOU(N�I�E*u�BiI�W?V|z}B�J�N=��xy{1s¯u�N�g�U;d~�yNv��W?J*E*u�B�J2^9N�IF��J*V E*u?MOU
J-B9U-W?XYE�E*u�B`E*u?MYJ-ZÈ]�K=J*M[K=z?XOBvMOU�^9N�I�U*MOZ?B�J-B9ZY�aE*u�B�ZFMOU*ELK=I�^9B`MYI�u�N�g�U���J-N�V Å I?_@J-B9U-U
x7{1�ÌE-N(E*u�B���w���d1�eu�BhJ-B9U*W?XYE-Ue�
N�J"E*u�B ®;·@· I�N�Z?BHE-N�g}N�XON�_@b`K=J-B�U*W?V�V�K=J*MY¹;B9ZcMYI
Ï7MY_@W?J-B Ç d ®;· d
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Ï7MY_@W?J-B Ç d É ��xy{1sÈU-B�E*W?gvE*MYV2B@j?grK=JLK=V2B�E*J*MO^hMYI`��w��ÎZ?B�_@J-B9B@j ®;·@· I�N1Z?BHE-N�gkN�XON�_@b

Ï7MY_@W?J-B Ç d ®;· �(xy{1s�U-B�E*W?g~E*MYV2B@j7grK=JLK=V2B�E*J*MO^mMYI�ZFMOU*ELK=I�^9B Å I?_@J-B9U-U�x7{1� lC��w���j
®;·@· I�N�Z?BHE-N�g}N�XON�_@b
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N�J"zrK�U*MO^h��w��
��Îe±�¢§¸�¢"�6¤6µ"¦�¢t�_±6·e¬��s�t�©¦e��¢"£e£s¤t�6¤t¸�¶�ª��"±e£g�d¤s¥e¥��6� Æ �6¤g¾g°d¤s¥"¦q¦d� Æ����
� Æ���� ¢"±©±��Ù�É¸s¤g£g�d¤�¤���« Ñ �"±e£��6¤s¥e¥³±�� Ñ Á £��6¤6¥�¥�±��÷�! ~ d�_¨`«
�q�g�6¤dµ_�§½s¨�°e¦6¤g¸ Á�Æ6Ç �d¿�HË"��Â�#�Â�$eÂ��eÂ��%�� 6�_¨�¥s«
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MYI+E-B�J3loK=J-B;K�grK=E*u�U;d

��I�MYV�gkN�J*ELK=I�EHN�zFÔ*B9^�E*MY]$B(N=��MYI+E-B�J3loK=J-B;KmE*JLK���^(B�I?_@MYI�B9B�J*MYI?_cMOUCE*u�B�g?J-N�E-B9^�E*MON�IPN=�
��J-B;K�ÆeN�J-Z?B�J\��N�W?E-B�J-U ð �CÆe��U,ñ�jpQ"u?MO^-u�K=J-B`T$B�b�B�XOB�V2B�I�E-Uiz}B9^;K=W�U-BvE*u�B�b�urK;]$B
Z?B�ELK=MYXOB9ZiE-N�g}N�XON�_@MO^;K=XkT1I�N;Q"XOB9ZF_$BCN=�0E*u�BHK=J-B;K�U�Q"u�B�J-B�E*u�B�b�J-B9U*MOZ?B@jFK=I�Z�E*JLK=I�U*g}N�J*E
K=XYXCMYI+E-B�J3loK=J-B;K�E*JLK���^@d/�eu�W�U;j��CÆe��UiV�K9b�zkB�^9N�I�U*MOZ?B�J-B9Z�IrK=E*W?JLK=X�^;K=I�ZFMOZ�K=E-B9U
E-Nau�N@U-EiKas7K=E*u��SN�V�g?W?ELK=E*MON�I�{1B�J*]$B�J2��W?I�^�E*MON�IrK=XYMYEob$d��eu?MOU2N�g?E*MON�IÈMOU�E*u�B`N�I�B
^9N�I�U-MOZ?B�J-B9ZcMYI`I�B�DFEnU-B9^�E*MON�I�U;d
?SôTSìô�ö Z{ù�����ûg����BVU×ù�ÿqa"����ù»û_�R� û^ù��~[=A�ú ú{û^ý`	HBDI_B�ý��bB����1���:�q�EBDI§GdB�ù�����Gü&�
�eu?MOU�N�g?E*MON�I`MOU"E*u�BHIrK=E*W?JLK=XyB�DFE-B�I�U*MON�I`N=��E*u�BHMYI+E*JLK�lRZ?N�V�K=MYIa��w��ÎK=J-^Lu?MYE-B9^�E*W?J-B@d
Å E(^9N�I�U*MOU*E�N=�HKæÆRT1I�N;QelRB�]$B�J*b1E*u?MYI?_�ÇLj"³�V�I?MOUL^�MOB�I+E2��w�� ð ³C��w���ñ�j7Q"u?MO^-u�urK=IFl
ZFXOBv_@XON�zrK=XC^9N�I?I�B9^�E*MY]1MYERb�Z?B�V�K=I�Z?U��
N�JmKP_@MY]$B�I�U-B�EmN=�hJ-N�W?E*MYI?_�K=J-B;K�U ð M�d B@dÌK=I
��W?E-N�I�N�V2N�W�Ui{�bFU*E-B�Viñ�dP�eu�Bv³C��w��ØurK�U2K�^9N�V�g?XOB�E-BcE-N�g}N�XON�_@MO^;K=X"T�I�NtQ"XOB9ZF_$B
N=��E*u�B�I�B�EoQpN�J*T}j�K=I�Z�^;K=I�U-N�XY]$B�E*u�Baxy{1sØg?J-Nt]�MOU*MON�I?MYI?_ÈK�U\Z?B9U-^�J*MYz}B9Z���N�JmE*u�B
MYI�E*JLK�lRZ?N�V�K=MYI�^;K�ULB@d��eu�BhU-B�E*W?g`g?J-N1^9B9ZFW?J-B�MOU�Z?B�g?MO^�E-B9ZcMYIvÏ7MY_@W?J-B Ç d ® ´Fd��eu�B Ñ �»��@�*�kHkH*. Î  MYI?MYE*M[K=E-B9U�KnJ-B���W�B9U*EyE-NnE*u�BS³C��w���j;Q"u?MO^Lu�^9N�V�g?W?E-B9U!K�U-N�XYW?E*MON�I(K=I�Z�MOU3lU-W�B9UpKHJ-B�g?XYb�^9N�I+ELK=MYI?MYI?_(E*u�Bn^9N�V�g?W?E-B9ZigrK=E*u ð U,ñ�d!����E-B�J*QeK=J-Z?U;j�E*u�Bnxy{1s ð N�J�z?W?IFl
ZFXOB|N=��xy{1s�U,ñ"K=J-B�B9U*ELK=z?XYMOU*u�B9Z`W�U*MYI?_�U*ELK=I�Z�K=J-Z`U-MY_@IrK=XYXYMYI?_2E-N;QeK=J-Z?U FS�@�*�kHkH*. Î  d

AREA 1

ABR01

BACKBONE
AREA 0

ORMA

AREA 2

Ingress LSR

Egress LSR

ABR02
Request/Reply

Feed TDB

LSP computed by ORMA

Ï7MY_@W?J-B Ç d ® ´p�p³C��w��¡^9N�I?I�B9^�E*MY]1MYERb`U-B�E*W?g
A�N�E-B�E*urK=EHÏyMY_@W?J-B Ç d ® ´iZ?B�g?MO^�E-UhKm^9N�V�V|W?I?MO^;K=E*MON�IPz}B�ERQSB9B�I�E*u�B(��Æe��UHK=I�Z

E*u�B|³C��w���j1Q"u?MO^-u�K=J-B Å GHs�g}B9B�J-U;d!�eu?MOU"g}B�J*V�MYE-U�³C��w��fE-N���B9B9Z\MYE-U"I�B�EoQpN�J*T�l
Q"MOZ?BaE-N�g}N�XON�_@MO^;K=X|Z�K=ELK=zrK�U-B@d���I�K=XYE-B�J*IrK=E*MY]$B~E-N�K�U*MYI?_@XOBP³C��w���MOU\E-N�u�N@U*E
E*u�B���W?I�^�E*MON�IrK=XYMYERb~MYI�E*u�B\��Æe��U;j7K�U�V2B�I�E*MON�I�B9Z�zkB��
N�J-B@d��eu�BiJ-B9U*W?XYELK=I�E�V2N1Z?B�X
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MOUhE*urK=E|B;K�^-u~�CÆe�/g?J-N;]1MOZ?B9U|��w��ÙU-B�J*]1MO^9B���N�JhMYEhZFMYJ-B9^�E*XYbPK=E*ELK�^Lu�B9Z Å GHsfK=J-B;KFd
�eu?MOU2MOU�U*E*JLK=MY_@u+E3�
N�J*QSK=J-Z¶K�U-U*W?V�MYI?_~K�EoQpN=l�XOB�]$B�X�u?MOB�JLK=J-^Lu+b$jez?W?E2MYI�E*u�Bc^;K�ULBcN=�
_$B�I�B�J*MO^�u?MOB�JLK=J-^Lu?MO^;K=X7g?J-N�E-N1^9N�XOUHU*W�^-uPK�UCs�ACA Å j�E*u�B�XOB�]$B�XOUHN=��I�B�ERQpN�J*T�E-N�gkN�XON�_@b
K=z�U-E*JLK�^�E*MON�IvV�K9bmg?J-B�]$B�I+EHK�N�V�I?MOU-^�MOB�I�E�U-N�XYW?E*MON�I`E-N(z}BHMYV�g?XOB�V2B�I+E-B9Z�d

�fV�K�Ô*N�J�^9N�I�^9B�J*IvMOUnE*u�BhU*MY¹;B�N=��E*u�B�E-N�gkN�XON�_@MO^;K=X7Z�K=ELK=zrK�U-B�E*urK=EnE*u�B�³C��w��
I�B9B9Z?U\E-N�urK=I�ZFXOB�j|E*u�B���J-B���W�B�I�^�b�N=��grK=E*u¶^9N�V�g?W?ELK=E*MON�IfJ-B��+W�B9U*E-U\QSN�W?XOZfK=XOU-N
z}B`u?MY_@u�B�J;d¡Ï?W?J*E*u�B�J*V2N�J-B@j�E*u�Ba³C��w��òMOU\K�U*MYI?_@XOBvg}N�MYI+E\N=����K=MYXYW?J-B�K=I�Z�E*u?MOU
MOULU*W�B�U-urK=XYX�z}B�^9N�I�U-MOZ?B�J-B9Z¶MYI�Z?B�ELK=MYXHMYI¶E*u�BvMYV�g?XOB�V2B�I�ELK=E*MON�Ifg?urK�U-B@d ³�I�E*u�B
N�E*u�B�J�urK=I�Z�j�_@XON�zrK=XyT�I�NtQ"XOB9ZF_$B|B�IrK=z?XOB9U�E*u�B�³C��w��fE-Ni^9N�V�g?W?E-BhI�B�EoQpN�J*T�l�Q"MOZ?B
N�g?E*MYV�W?V grK=E*u�U;d!�È��J-U*E�^9N�I�^�XYW�U-MON�I�MOU!E*urK=E�E*u?MOUSK=XYE-B�J*IrK=E*MY]$B�^9N�W?XOZ2zkB"z}B�I�B��r^�M[K=X
�
N�JmMYI+E-B�J3loK=J-B;K�^9N�I?I�B9^�E*MY]1MYERb¶U-B�E*W?g0j�ELK=T�MYI?_�MYI+E-N�K�^9^9N�W?I�EcE*u�B�K���N�J-B�V2B�I�E*MON�I�B9Z
MYV�g?XOB�V2B�I�ELK=E*MON�I�MOULU*W�B9U;d
?SôTSìô;ó {kB�I"��û�BVAb�H��ù�ÿØa§����ù»ût��� û^ù�� [mA�ú ú{û^ý`	HBDI_B�ý��bB���� �È]çù»û÷�}û^ù���Gü&��I
Å I�E*u?MOU�^;K�U-B|E*u�B�J-B(MOUpÔ3W�U*EHN�I�B���w���g}B�J Å G�s¶K=J-B;KFj}Q"MYE*u�Z?B�ELK=MYXOB9ZaE-N�g}N�XON�_@MO^;K=X
T1I�N;Q"XOB9ZF_$BpN=�?MYE-UyK=J-B;KFd7��K�^-u���w��~T1I�N;QnU&E*u�B�XON1^;K=E*MON�I�N=�?N�E*u�B�J7K=J-B;Kn��w��CU0K=I�Z
V�K;bP^9N�N�g}B�JLK=E-B�Q"MYE*u�E*u�B�VöE-N`^9N�V�g?W?E-BmB�I�Z1l�E-N=lRB�I�Z~grK=E*u�Utdi�eu?MOU�^9N�N�g}B�JLK=E*MON�I
^;K=I�K�U-U*W?V2B�U-B�]$B�JLK=X&^9N�IF��_@W?JLK=E*MON�I�U��

•
w�K=IrK=_$B�V2B�I�E�s!X[K=I�B|zrK�U-B9Z�d

•
Ë�U*MYI?_�E*u�BhJ-B��+W�B9U*E,Í�J-B�g?XYb\g?J-N�E-N1^9N�X0g?J-B�]1MON�W�U*XYbmZ?B���I�B9Z�d

•
�0J*MY_@_$B�J-B9Z`z�b\E*u�B��SN�I+E*J-N�X7s!X[K=I�B@d

•
A�N�IFlR^9N1N�gkB�JLK=E*MY]$B@jrMYI`^-urK=J*_$B�N=�7E*u�B Å I?_@J-B9U-U"xy{1��d

ß < ¦ <?½ ¥�ã~¥�¦ 8 à §�< ¦y¥ 57<?6 ¥ ª�>$©�©¾û ¥ :=<F8t¬�© ¦
Å I�E*u?MOUiK=g?g?J-N$K�^Lu0jnK�V�K=IrK=_$B�V2B�I+E\N;]$B�J*X[K;b ð E*u�B`qh�SA MYI Å �"Ë�lR� E-B�J*V2U,ñ�MOU

z?W?MYXYE�E-Nh^9N�V�V|W?I?MO^;K=E-B�E*u�Bn��w��CU�K=I�Z2N�E*u�B�J�V�K=IrK=_$B�V2B�I�EeK=g?g?XYMO^;K=E*MON�I�U;d�è�u�B�I
K=I�K=J-B;Km��w���J-B9^9B�MY]$B9UhKiJ-B��+W�B9U*E��
N�JHK=I�MYI+E-B�J3loK=J-B;K\grK=E*u�^9N�V�g?W?ELK=E*MON�I0j�MYEH^;K=I
Z?B�E-B�J*V�MYI�BvU*E*J*MO^�E(u�N�g�U(MYI+E*JLK�loK=J-B;KFj"K=I�Z�XON�N@U-Bmu�N�g�U(�
N�J(E*u�BmJ-B9U*E�N=��E*u�B\J-N�W?E-B@d
³�E*u�B�J2��w��CU(U*urK=XYXezkB\^9N�I�ELK�^�E-B9Z�E-N�Z?B�E-B�J*V�MYI�B\E*u�BcU*E*J*MO^�E�u�N�g�U(E-Na^�J-N@U-U(E*u�B
W?I?T1I�N;Q"I�K=J-B;K�U;j}K=I�ZvN�I�^9B(K=I����n³¯MOUnz?W?MYXYEHB�DF^�XYW�U-MY]$B�XYbcQ"MYE*u�U*E*J*MO^�E�u�N�g�U;j¾MYE�MOU
J-B�E*W?J*I�B9ZvE-N(E*u�B Å I?_@J-B9U-Unxy{1�fMYIcE*u�B�J-B�g?XYb\V2B9U-ULK=_$B@d

x0B�E�W�UH^9N�I�U*MOZ?B�J�E*u�B�B9U*ELK=z?XYMOU*u?V2B�I�EhN=�eK=IaMYI+E-B�J3loK=J-B;Kcx7{1s���J-N�V K=I Å I?_@J-B9U-U
x7{1�/MYI���J-B;K ® E-N;QSK=J-Z?U�K=Ia��_@J-B9U-U�xy{1�/MYIa��J-B;K\±Fj0K�UHU*u�NtQ"I�MYIaÏ7MY_@W?J-B Ç d ®;É d
�eu�B|U-B��+W�B�I�^9B�N=�!xy{1s�U-B�E*W?gcW�U*MYI?_2E*u�B���w��ÎMOU"E*u�BC�
N�XYXON;Q"MYI?_»�
® dn�eu�B Å I?_@J-B9U-Uhxy{1� MYIP��J-B;K ® Z?B�V�K=I�Z?U�K\J-N�W?E-B2^9N�V�g?W?ELK=E*MON�I�E-Nc��w�� ® j
Q"u?MO^-u\^9N�I�U*E*J*W�^�E-UpK=Im���n³�Q"MYE*uiU-E*J*MO^�E�u�N�g�U�MYIi��J-B;K ® E-N;QSK=J-Z?USE*u�Bn�CÆe�|j
K�XON1N@U-Bhu�N�g�zkB�EoQpB9B�Ia��Æe��UnMYIvE*u�B|zrK�^-T1zkN�I�B���J-B;K · K=I�Z�K=I�N�E*u�B�J�XON1N@U-B
u�N�g`E-N�Z?B9U*E*MYIrK=E*MON�I�MYIv��J-B;K ® �
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Ñ ��@�*�kHkH*. Î  �� Ñ ��>R���IC��*)��
	�>R�-. Î  ïgï � Ñ �L>R���kC��*)@��	�>R�L. Î  ï_ð �������Û�[���S âgï ����S â§ð ÐO�Û�t� H9�,��FS���-�kH)H-. Î  ßÐY�Y�;� H;�
±Fdn��w�� ® J-B���W�B9U*E|��w�� · K=I�Z~��w��H±mE-N`U*g}B9^�MÛ��b�E*u�B�XON1N@U-B�u�N�g�U|Q"MYE*uPE*u�B
_@MY]$B�Iv^9N�I�U*E*JLK=MYI�E-U;d Å E"QpN�W?XOZvJ-B9^9B�MY]$B�E*u�B�grK=J*E*M[K=X0J-B9U*g}N�I�U-B9U<�

�Ú�p â�ï � Ñ ��>R���IC��*)��
	�>R�-. Î  âgï � Ñ �L>R���kC��*)@��	�>R�L. Î  â_ð �������Û�[���S â§ð �FS�@�*�kHkH*. Î  �ÐO�Û�;��H9�
��J-N�VÜ��w�� · K=I�Z
���S â§ð � Ñ ��>R���IC2�-)���	^>R�-. Î  ðsï � Ñ ��>R���IC��*)��
	�>R�-. Î  ðgð �R�����Y�ìFS���-�kH)H-. Î  

��J-N�VÜ��w��C±
µFdn��w�� ® ^9N�I�U*E*J*W�^�E\K~_@XON�zrK=XH���n³òQ"MYE*u¶U*E*J*MO^�Eiu�N�g�U\K=I�ZÈULB�I�ZÈMYEiE-NPE*u�B
Å I?_@J-B9ULUnxy{1�|j

¸�d"Q"u?MO^-u�g?J-N�^9B9B9Z?U"Q"MYE*u�xy{1s�ULB�E*W?gvK�U"W�U*WrK=X�d

AREA 1

ABR01

RMA1 BACKBONE
AREA 0

RMA0

AREA 2

RMA2

MANAGEMENT OVERLAY (DCN)

Ingress LSR

Egress LSR

ABR02

(1)

(2’’)

(2’)

Compute

Compute Compute

(3)

(4)

ÏyMY_@W?J-B Ç d ®;É ��w�K=IrK=_$B�V2B�I�EH�SN1N�gkB�JLK=E*MON�I`��N�J Å I+E-B�J3lR��J-B;K2xy{1s¶{1B�E*W?g
¿|©�©¾û ¥ :=<F8t¬�© ¦ «&6t¬ ¦ ½�8t¼ ¥ : ¥�W « ¥ 698XF: ¥ û7§ ú ûy:=©�8;©�>+©¾§
�eu?MOU�^;K�ULB�MOUCzrK�U*MO^;K=XYXYb�MOZ?B�I+E*MO^;K=X!E-NmE*u�B�g?J-B�]�MON�W�U�N�I�B@j}E*u�B(N�I?XYbvZFMÛÚ�B�J-B�I�^9B(MOU

E*u�B|^9N�V�V|W?I?MO^;K=E*MON�Iag?J-N�E-N�^9N�X�dp�eu�B�J-B���W�B9U*E-B9Zv��w��ÎU*urK=XYX&^9N�I+ELK�^�E�MYE-Ung}B9B�J-U"E-N
z?W?MYXOZ�K�g?J-N�gkB�J�B�I�Z1l�E-N=lRB�I�ZvgrK=E*u`E-N(J-B�g?XYb\E-N(E*u�B Å I?_@J-B9U-Unxy{1��d
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¨ ¦ 8 ¥ :;ì,4i: ¥ < áeâ�à û7:�©1í&¬�6t¬�© ¦ ¬ ¦ ½�8;:�¬�½¾½ ¥ : ¥ ª�5 ú 8t¼ ¥ ¿|© ¦ 8;:=©¾§ à §�< ¦y¥
Å ImE*u?MOUS^;K�ULB�E*u�BC��w���UeK=J-B�W?IrK9QSK=J-B�N=�7B;K�^-ucN�E*u�B�J;j?K=I�Z�E*u�B�b o J-BCW�U-B9Z�z�b2E*u�B

x7{1��U"K�UeI�B9B9Z?B9Z�d Å �0QpB�^9N�I�U*MOZ?B�JeE*u�BHULK=V2BHB�D?K=V�g?XOB�K�Uez}B���N�J-B@j1E*u�BHU-B���W�B�I�^9BHN=�
x7{1sÈU-B�E*W?g`MOUnE*u�BC��N�XYXONtQ"MYI?_»�
® dn�eu�B Å I?_@J-B9U-Uhxy{1� MYIP��J-B;K ® Z?B�V�K=I�Z?U�K\J-N�W?E-B2^9N�V�g?W?ELK=E*MON�I�E-Nc��w�� ® j
Q"u?MO^-u\^9N�I�U*E*J*W�^�E-UpK=Im���n³�Q"MYE*uiU-E*J*MO^�E�u�N�g�U�MYIi��J-B;K ® E-N;QSK=J-Z?USE*u�Bn�CÆe�|j
K�XON1N@U-Bhu�N�g�zkB�EoQpB9B�Ia��Æe��UnMYIvE*u�B|zrK�^-T1zkN�I�B���J-B;K · K=I�Z�K=I�N�E*u�B�J�XON1N@U-B
u�N�g`E-N�Z?B9U*E*MYIrK=E*MON�I�MYIv��J-B;K ® �

Ñ ��@�*�kHkH*. Î  �� Ñ ��>R���IC��*)��
	�>R�-. Î  ïgï � Ñ �L>R���kC��*)@��	�>R�L. Î  ï_ð �������Û�[���S âgï ����S â§ð ÐO�Û�t� H9�,��FS���-�kH)H-. Î  ßÐY�Y�;� H;�
±Fdn�eu�BH^9N�V�g?W?E-B9Z\grK=E*umMOUeU-B�I�EeE-N|E*u�B Å I?_@J-B9U-Uexy{1�|j�Q"u?MO^-ucMYI?MYE*M[K=E-B9UnK�U-B�E*W?g
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E*u�B�K9]@K=MYX[K=z?XOB�J-B9U-N�W?J-^9B9U;j¾W?I�Z?B�JHK2_@MY]$B�I�N�zFÔ*B9^�E*MY]$Bh��W?I�^�E*MON�I0j¾Q"u?MO^-uaB�D1g?J-B9U-U�E*u�B
I�B�EoQpN�J*TiK�ZFV�MYI?MOU-E*JLK=E-N�Jpg}N�XYMO^�b$d!�eu�B���w���MOUpK�s�K=E*u`�SN�V�g?W?ELK=E*MON�I`{1B�J*]$B�J;jFK=I�Z
MYE-U���W?I�^�E*MON�IrK=XYMYERb�^;K=I�zkBmW�U-B9Z�z�b~E*u�B`�SN�I+E*J-N�X�s�X[K=I�B\V2B9^-urK=I?MOU*V2U;jeK�U(U*ELK=E-B9Z
MYI~g?J-B�]�MON�W�U�U-B9^�E*MON�I�U;j�K=I�Z~K=XOU-NvK�U�Kc�"�f^9N�V�g}N�I�B�I+E;j!ZFJ*MY]$B�IPz�bPw�K=IrK=_$B�V2B�I�E
K=g?g?XYMO^;K=E*MON�I�Utd��eu?MOU���W?I�^�E*MON�IrK=XYMYEobvMOU�K�^Lu?MOB�]$B9Z�W�U*MYI?_iE*u�B�K���N�J-B�V2B�I�E*MON�I�B9Z���w��
waK=IrK=_$B�V2B�I+ECs!X[K=I�BhMYI�E-B�J3�
K�^9B@d

�eu�B���w��¶^;K=I�z}BnJ-N�W?E*MYI�B�XYb2W�ULB9ZiK�UpK=ImN�g?E*MYV�MY¹tK=E*MON�I\E-N�N�X�j�Q"u�B�ImZ?B�]1M[K=E*MON�I
��J-N�VåE*u�B�_@XON�zrK=XSI�B�ERQSN�J*T��"��N�zFÔ3B9^�E*MY]$B9U2K=J-B�]$B�J*MÛ�rB9Z�j�N�J�Q"u�B�I�Kvg?J-B�lRZ?B���I�B9Z
^�bF^�XOB(E*MYV2B(MOU�^9N�V�g?XOB�E-B9Z ð M�d B@d�B�]$B�J*b�N�E*u�B�J�QSB9B�T?ñ�d(�eu?MOU�QSN�W?XOZ�MYI?MYE*M[K=E-B2KmI�B�Q
�"�ÈXON�I?_�l�E-B�J*VÜ^9N�I�E*J-N�X0XON�N�g0j�J-B���B�J*J*MYI?_2E-N2E*u�BHV2N�Z?B�X&Z?B�g?MO^�E-B9ZvMYI�{1B9^�E*MON�I ã � ð �

�eu�B�g�U-B�W�Z?N=lR^9N1Z?BH��N�J"E*u?MOU�N�g?E*MYV�MY¹tK=E*MON�IvXON1N�g\��N�XYXONtQnU<�
4m§�½r©¾:=¬�8t¼ ãÕ ��w���GCXON�zrK=X7³�g?E*MYV�MY¹tK=E*MON�I

®e `¢_¬�¤ºÌ Æ Î Á ¸6�©¯¦�¢R½�¤t�<�CÄ£s¬��t¶6·e¬�Â��t¶sÏs¤6µ>¦`¢>Ãd¤s¥§��Ì Æ Î Á Ä®e �¢t¬�¤a("�¡¦`¢R½�¤�b ¼�cs¼ � Á ÂtÌ5� �sÁ «>Ó�ÓH�É£s¬e�_¶d·�¬�Âe�_¶6Ïe¤6µ"¦�¢"Ã6¤s¥_����Ì Æ Î Á «3,s¯¦`¢R½�¤9d�d�Ä£6¬��t¶6·�¬eÂ��t¶sÏe¤dµ>¦`¢>Ã6¤6¥§� ¼  6¤dµ>²dÂ9es¬e�_¶d·�¬�Â Ç ¶6Ïe¤6µ"¦�¢"Ã6¤s¥F�R«FÄÀ
es¬��t¶6·e¬d¿ Ç ¨�¦`¢R½�¢fJs·t¦�¢_�t±C�y«�ÄÀ

�eu�B Aì?F�*�c¹hg�Èe�Û�KJ-	�� g � Jji;�*��>��@¾=�kH�k�>� g?J-N�^9B9ZFW?J-Bp^9N�V�g?J*MOU-B9U�KeV2N�I?MYE-N�J*MYI?_���W?I�^�lE*MON�IrK=XYMYEob�MYI�E*u�B\I�B�EoQpN�J*T}jSK=I�Z�K�g?J-N1^9B9U-U*MYI?_PN=�CgkB�J3�
N�J*V�K=I�^9B\MYIF��N�J*V�K=E*MON�I���N�J
^9N�V�grK=J*MOULN�I\K=_+K=MYI�U*Ee^9B�J*ELK=MYImE*u?J-B9U*u�N�XOZ?U;d Å IF��N�J*V�K=E*MON�Ii��J-N�VÙ^�W�U*E-N�V2B�J3lR^;K=J-BCg?J-N=l
^9B9ULU-B9U�^;K=I�K=XOU-N2z}BhMYI�^9N�J*g}N�JLK=E-B9Z�MYI+E-NiE*u�B�^9N�J*J-B�X[K=E*MON�Iag?J-N1^9B9U-U;d"�eu�B(K=XY_$N�J*MYE*u?V
U-W?_@_$B9U*E-U�E*urK=E�E*u�B|J-B9U-W?XYE�N=��E*u?MOU�g?J-N�^9B9U-U�MOUHK�z}N�N�XOB;K=I0j¾z?W?E�V2N�J-B(K�^9^�W?JLK=E-B�XYb`MYE
U-u�N�W?XOZ|z}B�E*u�N�W?_@u�E�K�U!KnJLK=E-BSN�J�MYI�Z?B�D�N=�kK�^9^9N�V�g?XYMOU*u?V2B�I�E�N=�rI�B�ERQSN�J*T�N�zFÔ*B9^�E*MY]$B9U
ð M�d B É@É j É@É@Égu N=��I�B�ERQSN�J*T�K9]@K=MYX[K=z?MYXYMYERb�ñ�d��"^9^9N�J-ZFMYI?_�E-NhE*u�B�{1s�U�g}N�XYMO^�MOB9U;j1K�U*MYV�g?XOB
E*u?J-B9U-u�N�XOZ���W?I�^�E*MON�I~^;K=IPz}B2^9N�I�U*E*J*W�^�E-B9ZPE-N`_$B�I�B�JLK=E-BiK\z}N�N�XOB;K=I~]�K=XYW�B@jyE*urK=EhMOU
E-N�Z?B9^�MOZ?B|MÛ�!_@XON�zrK=XyN�zFÔ*B9^�E*MY]$B9UHK=J-B���W?XÛ��XYXOB9ZvN�JnI�N�E;d"Ï�N�JCB�D?K=V�g?XOB�K�ULK=E*MOU3��K�^�E*MON�I
JLK=E-BCB���WrK=X}N�JS_@J-B;K=E-B�JeE*urK=I É@·gu ^9N�W?XOZmz}B�Z?B���I�B9ZcK�U�Æo�"�SËC��Ç�Q"u?MYXOBC]@K=XYW�B9USzkB�l
XONtQ É@·gu QSN�W?XOZ�z}B�ÆoÏ1�Cxy{1��ÇLd}�eu�B�^9N�I�U*E*J*W�^�E*MON�IPN=��U*W�^Lu�g}B�J3�
N�J*V�K=I�^9B|MYI�Z?B�D?B9U
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MYIaN�g}B�JLK=E*MON�IrK=X�B�I�]�MYJ-N�I?V2B�I�E-UHMOUC]$B�J*bv^9N�V�g?XOB�D�K=I�Z�MOU�N�W?EHN=��E*u�B�U-^9N�gkB�N=��E*u?MOU
QSN�J*Tkd

³�I�^9B�K�_@XON�zrK=X�N�g?E*MYV�MY¹tK=E*MON�IaJ-N�W?I�Z`MOUC^9N�V�g?XOB�E-B@jkK=I�Z�K2^9N�V�g?XOB�E-B�V�K=g?g?MYI?_
N=�SZ?B�V�K=I�ZaE-N\J-B9U-N�W?J-^9B9UHMOUH^9N�V�g?W?E-B9Z ð M�d B@d�E*u�B�J-B(MOUhK�_@XON�zrK=X�Z?B���I?MYE*MON�I~N=��E*u�B
I�B9B9Z?B9Zixy{1s�U�E-NhULK=E*MOU3��b|E*u�B�Z?B�V�K=I�Zrñ�j+MYE!MOU�E*MYV2B"E-N�J-B�lR^9N�IF��_@W?J-BnI�B�EoQpN�J*T2I�N1Z?B9U
K�^9^9N�J-ZFMYI?_@XYb$d��eu?MOUiMOUiKP^-urK=XYXOB�I?_@MYI?_�ELK�U*T}jpU*MYI�^9BvE*u�BvN�z�]�MON�W�UmN�g?E*MON�I�N=��E-B;K=J3l
Z?NtQ"I~B�]$B�J*ba^9N�I?I�B9^�E*MON�I�K=I�ZaJ*W?I�K\^9N�V�g?XOB�E-B�J-B�lR^9N�IF��_@W?JLK=E*MON�I�MOUHI�N�Ehg}N@U-U*MYz?XOB
E-N~W?I�Z?B�J*ELK=T$BvMYI�N�gkB�JLK=E*MON�IrK=XHB�I+]1MYJ-N�I?V2B�I+E-Utdf�eu�B`JLK=E*MON�IrK=XHN�g?E*MON�I�MOU;j ð ® ñ(E-N
W�ULBHK=IcN�zFÔ*B9^�E*MY]$BC��W?I�^�E*MON�IcE*urK=EeE-B�I�Z?UeE-N�V�MYI?MYV�MY¹;B�I�B�EoQpN�J*TmJ-B9^9N�IF��_@W?JLK=E*MON�I�K�U
W�ULB9Z`MYI�m ÆeB�T · ¸ n jkK=I�Z ð ±$ñeE-N�W�U-B�K2V�K=T$B�l�zkB��
N�J-B�l�z?J-B;K=T�U*E*JLK=E-B�_@bcE-N�J-B9^9N�IF��_@W?J-B
E*u�B�xy{1s�Utd��eu�B�^9N�IF��_@W?JLK=E*MON�I�MOU�ZFJ*MY]$B�Iaz�b`E*u�B�waK=IrK=_$B�V2B�I+Ehs�X[K=I�B|W�U*MYI?_mE*u�B
U-ELK=I�Z�K=J-Z`�!XOB�V2B�I+ECw�K=IrK=_$B�J�MYI+E-B�J3��K�^9B9U;d

��I�N�E*u�B�J2W�ULB���W?X�K=g?g?XYMO^;K=E*MON�I�N=��E*u�B`��w��Ø�
N�JiKP{1B�J*]1MO^9Bvs!J-Nt]�MOZ?B�JiMOU�K�U�K
g?X[K=I?I?MYI?_�K=I�Z~Z?B9U-MY_@I�E-N1N�X�d\�eu�B\�SÆe��^;K=grK=z?MYXYMYE*MOB9U�N=�nE*u�Bi��w�� ^;K=I~z}B�W�U-B9Z
E-Nc^9N�V�g?W?E-B2E*u�B�B�Ú}B9^�E-UhN=�"Kmg?X[K=I?I�B9ZPZ?B�V�K=I�Z�d Å I�E*u?MOU|^;K�U-B�I�Nc^9N�IF��_@W?JLK=E*MON�I
K�^�E*MON�IvMOU"ELK=T$B�I0jrK=I�Z`ZFMÛÚ�B�J-B�I+ECN�zFÔ3B9^�E*MY]$BH��W?I�^�E*MON�I�U�^;K=Icz}BHW�U-B9Z�d

3¡')&nm ö«*ø$ $ |} }u�/2-LvS f-0�ß|}v�3769± 7���69 î-L/5+76937~W��+(¢ y�+769vS6(-08
�eu�B���W?I�^�E*MON�IrK=XYMYERbaN=��E*u�B���w�� K=I�Z�K�U-U-N1^�M[K=E-B9ZvJ-B���W?MYJ-B�V2B�I+E-U�urK;]$B�zkB9B�IPK=IrK�l
XYb1¹;B9Z�K=I�Z�B�]�K=XYWrK=E-B9ZaMYIPZFMÛÚ�B�J-B�I+EhUL^9B�IrK=J*MON@U�E*u?J-N�W?_@u�N�W?EhE*u�B(g?J-B�]1MON�W�U�U-B9^�E*MON�I�U
N=�0E*u?MOUe^LurK=g?E-B�J;d�ACN;Q�MOUpg}N@U-U*MYz?XOB�E-N�J-B�]�MOB�Q�K|^9N�V�g?J-B�u�B�I�U-MY]$BhK=J-^-u?MYE-B9^�E*W?J-BHE*urK=E
^9N�V�g?XYb~Q"MYE*u�U*W�^Lu�J-B���W?MYJ-B�V2B�I+E-U;j�E*urK=E|QpN�W?XOZ�K�U-U-MOU*E�Kvg?JLK�^�E*MO^;K=XpMYV�g?XOB�V2B�I�ELK�l
E*MON�I0d
�eu�BhV�K=MYI�K=J-^-u?MYE-B9^�E*W?J-B�^9N�V�gkN�I�B�I�E-UCK=J-B�E*u�BC�
N�XYXON;Q"MYI?_»�

•
��N�W?E*MYI?_�K=I�Z|waK=IrK=_$B�V2B�I+E���_$B�I+E ð ��w��HñI�9E*u?MOUyMOUyE*u�Bps�K=E*u��SN�V�g?W?ELK=E*MON�I
{1B�J*]$B�J;j�Q"u?MO^Lu`g?J-N;]1MOZ?B9UnE*u�B�grK=E*u�^9N�V�g?W?ELK=E*MON�I`��W?I�^�E*MON�IrK=XYMYERb$d

•
s7K=E*u~�SN�V�g?W?ELK=E*MON�I~�pXYMOB�I+E-U ð Å I?_@J-B9U-U�x7{1��U,ñI�pE*u�B�b`J-B���W�B9U*E�grK=E*u�^9N�V�g?WFl
ELK=E*MON�Ic��J-N�V E*u�B���w���jFW�U-MYI?_�E*u�B��SN�I+E*J-N�X7s!X[K=I�B�MYI+E-B�J3��K�^9B@d

•
w�K=IrK=_$B�V2B�I�E�K=g?g?XYMO^;K=E*MON�I�U<�CE*u�B9U-B�K=J-B(U-N=��EoQSK=J-B�^9N�V�g}N�I�B�I+E-U�Q"u?MO^Lu�V�K9b
urK9]$BiE*u�B�^�XYMOB�I�E|J-N�XOB2E-NtQSK=J-Z?U�E*u�B���w���j�W�U*MYI?_vE*u�B�waK=IrK=_$B�V2B�I+E(s!X[K=I�B
MYI+E-B�J3��K�^9B@d

•
Ï�N�W?JC�SN�V�V|W?I?MO^;K=E*MON�I�s!J-N�E-N1^9N�XOUnurK;]$B�z}B9B�I`MOZ?B�I+E*MÛ�rB9ZY�
Ê KSJ-B��+W�B9U-E,Í�J-B�g?XYbCg?J-N�E-N1^9N�X$z}B�ERQSB9B�I�xy{1�H{�K=I�Zh��w��CU ð �"³Csp{kj;sp�S��sSñ�d
Ê KCg?J-N�E-N�^9N�XrE-N�^9N�V�V|W?I?MO^;K=E-BnE*u�B���w���Q"MYE*u2E*u�BeV�K=IrK=_$B�V2B�I+E"K=g?g?XYMÛl^;K=E*MON�I�U ð E*u�BC�
N�J*V2B�J"J-B��+W�B9U-E,Í�J-B�g?XYbmg?J-N�E-N1^9N�X�MOU�K�]@K=XYMOZ`K=XYE-B�J*IrK=E*MY]$Btñ�d
Ê K�^9N�IF��_@W?JLK=E*MON�I¶g?J-N�E-N�^9N�X�zkB�EoQpB9B�I�E*u�B`^�XYMOB�I+EmJ-N�W?E-B�J-UmN�J2V�K=IrK=_$B�lV2B�I+EHK=g?g?XYMO^;K=E*MON�I�U�K=I�ZcE*u�Bhx7{1� ð �"³Csp{kj}{1A�w�syjk�Sx Å dYd�ñ�d
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Ê �C{�Hs�lR�"�ÈU-MY_@IrK=XYXYMYI?_�g?J-N�E-N1^9N�X���N�J"grK=E*u�B9U*ELK=z?XYMOU*u?V2B�I+E;d
��grK=J*E"��J-N�VØE*u�B9U-B|K=J-^Lu?MYE-B9^�E*W?JLK=Xy^9N�V�g}N�I�B�I+E-U;j¾N�E*u�B�JnzrK�U*MO^H��W?I�^�E*MON�IrK=XYMYE*MOB9U�K=J-B��

•
A�B�EoQpN�J*TcE-N�g}N�XON�_@bi_+K=E*u�B�J*MYI?_»�p��w��fMOUnK=I Å GHs�g}B9B�J;d

•
A�B�EoQpN�J*TcV2N�I?MYE-N�J*MYI?_�d

•
�eu�B�U-B�XOB9^�E*MON�IPN=�SN�zFÔ*B9^�E*MY]$B(��W?I�^�E*MON�I�U<�CE*u�B9U-B�V|W�U*E�z}B(z?W?MYXYE3l�MYI�E*u�B��SÆe�
B�I?_@MYI�B@j?K=I�Z�^9N�W?XOZizkB�V2N�ZFMÛ�rB9ZiMYImKhgkN�XYMO^�b�l�zrK�U-B9ZiV�K=I?I�B�J;j�V2B;K=I?MYI?_�E*urK=E
Kh^;K=J-B���W?X¾Z?B9U*MY_@ImN=��E*u�BC�SÆe�¶B�I?_@MYI�BnV�K9b�gkB�J*V�MYEpE-N|^-urK=I?_$B�z}B�urK9]1MON�W?J�MYI
B�DFB9^�W?E*MON�I�E*MYV2B@de�eu?MOU�MOUCK=XOU-N�W�U-B���W?X��
N�JnE*u�B|Z?B���I?MYE*MON�IaN=��K�ZFV�MYI?MOU*E*JLK=E*MY]$B
gkN�XYMO^�MOB9Utj�Q"u?MO^Lu2K=J-B�W�U-B9Z(K�U&^9N�I�U*E*JLK=MYI�E-U�MYI|E*u�BpgrK=E*u�^9N�V�g?W?ELK=E*MON�I(g?J-N1^9B9U-U;d

Wait
Provisioning

Request

Wait
Reply 

from RMA

Provisioning
(RSVP-TE
Signalling)

Configuration Action
from Client or 
Mgmt App

Request
Path Computation 
to RMA

ERO Reply
from RMA LSP(s)

Setup

Error,
Crankback Request

Path Computation 
to RMA

Error Reply
from RMA Notify

Client

Success
Assign Traffic,
Notify Client

Ï7MY_@W?J-B Ç d²±@µp� Å I?_@J-B9U-Unx7{1�fs!J-Nt]�MOU*MON�I?MYI?_mÏ�{1w
�eu�BiV�K�Ô*N�J(K�^�E-N�J-U�N=�nE*u�B\K=J-^-u?MYE-B9^�E*W?J-BvK=J-BiE*u�B Å I?_@J-B9U-U�xy{1��U(K=I�Z�E*u�Bm��w���d
�eu�B�MYJ&zrK�U*MO^7��W?I�^�E*MON�IrK=XYMYEob�J-B�_+K=J-ZFMYI?_�^9N�I?I�B9^�E*MY]1MYERb�g?J-Nt]�MOU*MON�I?MYI?_�^;K=IhzkB!Z?B9UL^�J*MYzkB9Z
z�biE*u�B|ÏyMYI?MYE-B�{�ELK=E-Bhw�K�^Lu?MYI�B9U�Z?B�g?MO^�E-B9ZvMYI`ÏyMY_@W?J-B9U Ç d²±@µ2K=I�Z Ç d²±=¸�d

A�N�E-BHE*urK=E"E*u�B Å I?_@J-B9U-U"xy{1�Îs!J-N;]1MOU*MON�I?MYI?_mÏ!{1wöMOU�K=Icu+b1z?J*MOZcV�K=IrK=_$B�V2B�I�E3l
^9N�I�E*J-N�X¾g?X[K=I�BC^9N�V�g}N�I�B�I+E;jFQ"u?MO^-umJ*W?I�US^9N�I�^�W?J*J-B�I+E*XYb�Q"MYE*umE*u�B�x7{1��Z�K=ELK|g?X[K=I�B@j
M�d B@dhQ"MYE*u�E*u�B�V�K=MYI�J-N�W?E*MYI?_vK=I�Z�E*JLK���^��
N�J*QSK=J-ZFMYI?_\��W?I�^�E*MON�I�UHE*urK=E�K=J-B2K=XYQeK9bFU
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Wait
Request

CBR
Process

Path Comp. Request
from LSR or 
Mgmt App

Finish
Reply

Scheduled Optimization
Fault/Performance Trigger

other events
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E*u�B"I�B�ERQSN�J*Tkj1Q"u?MYXOB�K=ImK�^9^9B�g?ELK=z?XOB�U-N�XYW?E*MON�I�MOU!E-N�urK9]$BCKHV|W?XYE*MÛl�u�N�V2B9Z\K=gFl
g?J-N$K�^-u0j}M�d B@dCQ"MYE*uaV|W?XYE*MYg?XOB�XON$K�Z1lRU*urK=J*MYI?_cXYMYI?TFU;d�³�E*u�B�JCW�ULB���W?XyE-B9^-u?I?M	��W�B9U
MYI�^�XYW�Z?BÌ�C����s m q�MYI · ¸ n K=I�Z�qCA�{���N�W?I�Z1lR��N�z?MYI0jSK=V2N�I?_PN�E*u�B�J-U;d��eu?MOU
ERb1gkB�N=�eZFMOU*E*J*MYz?W?E-B9Z~K=J-^Lu?MYE-B9^�E*W?J-B2urK�UHz}B9B�I�MYV�g?XOB�V2B�I+E-B9ZPMYI�N�g}B�JLK=E*MON�IrK=X
B�I+]1MYJ-N�I?V2B�I+E-U�K�UnZ?B9U-^�J*MYz}B9Z\MYI¯m w��nG · µ n d

MANAGEMENT
DCN

MPLS
NETWORK

COMPUTATION
BACK-END CLUSTER

MANAGEMENT
SERVERS

CONTROL PLANE
COMMUNICATION
FRONT-END

MANGEMENT PLANE
COMMUNICATION
FRONT-END

Edge LSR

Edge LSR

Edge LSR

Ï7MY_@W?J-B Ç d²±@Ðp����w��¡^�XYW�U*E-B�J�K=J-^Lu?MYE-B9^�E*W?J-B
±Fdn��W?E-N1ZFMOU-^9Nt]$B�J*b\N=�!��w��CU
³�I�^9BmMYI�U*ELK=XYXOB9Z�MYI�E*u�BmI�B�ERQSN�J*Tkj�E*u�Bix7{1��U�I�B9B9Z�K`QeK9b~E-N�T1I�N;Q Q"u�B�J-B
E*u�BH��w�� ð U,ñ�MOU ð K=J-BtñpXON1^;K=E-B9Z�d!�eu�B�U*MYV�g?XOB9U*EeQSK;biE-N�K�^9^9N�V�g?XYMOU*ucE*u?MOUeELK�U-T
MOU�E-NvJ-B�XYb�N�I�xy{1��U o XON�^;K=Xe^9N�IF��_@W?JLK=E*MON�I0jSK=I�Z�K9]$N�MOZ�K=I�b�K=W?E-N1ZFMOU-^9N;]$B�J*b
V2B9^-urK=I?MOU*V ð Hc>�	�>���� U-N�XYW?E*MON�I¾ñ�d`�eu?MOU�U-N�XYW?E*MON�I�MOU|]$B�J*bPU-MYV�g?XOB@jyz?W?E�I�B9B9Z?U
^9N�IF��_@W?JLK=E*MON�I`��J-N�V E*u�BHV�K=IrK=_$B�V2B�I+ECK=g?g?XYMO^;K=E*MON�I0dp�eu�B�U-B9^9N�I�ZcN�g?E*MON�IcMOU
E-N�MYV�g?XOB�V2B�I+EiK=I�K=W?E-N�ZFMOUL^9N;]$B�J*b���W?I�^�E*MON�IrK=XYMYEob$jpU*MYV�MYX[K=J(E-NaqWqH�Ss7d��eu?MOU
U-N�XYW?E*MON�IcMOUSJ-N�z?W�U*E"U*MYI�^9BH��w�� Å s�K�Z?ZFJ-B9ULUS^;K=Ic^LurK=I?_$BhB;K�U*MYXYb$jF��w���US^;K=I
^9N�V2B�K=I�Zv_$N2Q"MYE*u�N�W?EHU-B�J*]1MO^9B|ZFMOU*J*W?g?E*MON�I ð )����¾	�C(�
� U-N�XYW?E*MON�I¾ñ�dn�eu�B�^9N@U*E
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N=��E*u?MOU�ULN�XYW?E*MON�I�MOU�E*u�BhMYV�g?XOB�V2B�I�ELK=E*MON�I~N=�!b$B�EHK=I�N�E*u�B�JCg?J-N�E-N�^9N�X7z}N�E*uvMYI
E*u�Bhxy{1��U�K=I�ZcE*u�B���w���d
Ï�N�J|E*u�B�E*MYV2B2z}B�MYI?_vE*u�B2U-ELK=E*MO^�U-N�XYW?E*MON�I�MOU|^-u�N@ULB�I0dv{�MYI�^9B2E*u�B���w�� K=J3l
^-u?MYE-B9^�E*W?J-BiMOU�J-B9ZFW?I�Z�K=I+E(K=I�Za��K=W?XYE3l�E-N�XOB�JLK=I+E;j7E*u?MOUhMOUh^9N�I�U-MOZ?B�J-B9Z~K\V�MYI�N�J
ZFJLK9Q"zrK�^LTkd

µFdn�0JLK���^��!I?_@MYI�B9B�J*MYI?_iq�K=ELK=zrK�U-B ð �"�!lRqCÆnñ
�eu�Bh^9N�I�U*E*J*W�^�E*MON�I�N=�7E*u�B��"��lRqHÆ�MYI�]$N�XY]$B9UnEoQpNiK�U-b�I�^Lu?J-N�I�N�W�Ung?J-N1^9B9U-U-B9U<�
ð K$ñmW?gkZ�K=E-B|N=���yN�gkN�XON�_@bcq�K=ELK=zrK�U-B ð �"qHÆnñSz+bmE*u�B Å GHs7j
ð z¾ñmgkN�XYMO^�bhK=I�Z�K�ZFV�MYI?MOU*E*JLK=E*MY]$BSMYIF��N�J*V�K=E*MON�I�MYI�U-B�J*E*MON�I|��J-N�VÌV�K=IrK=_$B�V2B�I�E

K=g?g?XYMO^;K=E*MON�I�U;d
��UmU*ELK=E-B9Z�MYI m w�Æ · µ n K=I�Z m ��Gm;�� É@É�n j"E*u�B�E-N�gkN�XON�_@bÈZ�K=ELK=zrK�ULB ð �"qHÆnñ
U*WFÚ�B�J-U\MYI+E*J*MYI�U*MO^~MYIrK�^9^�W?JLK�^�MOB9U;j�ZFW�BaE-N�E*u�BaW?gkZ�K=E-BaV2B9^LurK=I?MOU*V2U�N=��E*u�B
Å G�s�U;d&ÆeN�E*u�g?J-N�gkN@U,K=XOU&V�K;bhzkB�MYV�g?XOB�V2B�I+E-B9Z(E-N�J-B9ZFW�^9B9Z�E*u�B�_+K=g�z}B�ERQSB9B�I
E*u�B(_+K=E*u�B�J-B9ZP�"qHÆ/K=I�ZaE*u�B2K�^�E*WrK=X!I�B�ERQpN�J*TPU-ELK=E-B@d��eu?MOU;j&^9N�I�U-B��+W�B�I�E*XYb$j
Q"MYXYX�J-B9ZFW�^9B�E*u�B�z?XON�^LT�MYI?_�g?J-N�zrK=z?MYXYMYERb�K=I�ZPE*u�B�I�B9B9Z��
N�J|^�JLK=I?T1zrK�^-T�g?J-N=l
^9B9ZFW?J-B9U(MYI�g?J-N;]1MOU*MON�I?MYI?_�E*MYV2B@d~w�N�J-B9N;]$B�J;j�E*u�BiMYV�g?XOB�V2B�I�ELK=E*MON�I�N=��U-W�^-u
MYIrK�^9^�W?JLK�^�b+l�J-B9ZFW�^�E*MON�I¡V2B9^-urK=I?MOU-V×MYI+]$N�XY]$B9U�^-urK=I?_@MYI?_�E*u�B�W?gkZ�K=E-Bag}N�XYMÛl
^�MOB9U,Í�E*u?J-B9U*u�N�XOZ?UCMYI�B�]$B�J*bcI�B�EoQpN�J*T`I�N1Z?B ð M�d B@d Å GHs�^9N�Z?B|urK�U�E-N�zkB�V2N1ZFMÛl
�rB9Zrñ�d
�øgkN@ULU*MYz?XOBPU-N�XYW?E*MON�I0j|z?W?MYXYEvW�U*MYI?_�E-B9^-u?I?M	��W�B9U�zkN�J*J-NtQpB9Zf��J-N�VÕ^�X[K�U-U*MO^;K=X
Z�K=ELK�l�zrK�U-BiE-B9^-u?I�N�XON�_@bPMOU|E-N`MYV�g?XOB�V2B�I+E2K=I�K�Z1l�u�N�^i�0QpN�s!urK�U-B\�SN�V�V�MYE
ð ±�sp�"ñCK=XY_$N�J*MYE*u?VòE-Ni^9N�I�^�MYXYM[K=E-B(U*E-N�J-B9Z�K=I�Z�K�^�E*WrK=X�I�B�ERQSN�J*TvMYIF�
N�J*V�K=E*MON�I0d
Å I�m�G�Æ"{ · µ n E*u�B�V�K=IrK=_$B�V2B�I+E���JLK=V2B�QSN�J*T¶g?X[K9bFU`E*u�B�^9N1N�J-ZFMYIrK=E-N�JvJ-N�XOB@j
Q"u�B�J-B;K�UnE*u�B�I�B�EoQpN�J*T`Z?B�]1MO^9B9U�K=J-BHE*u�Bh^9N�u�N�J*E-U�N=�7E*u�Bh±�sp�¶g?J-N�E-N�^9N�X�d Å I?MÛl
E*M[K=X"MYV�g?XOB�V2B�I+ELK=E*MON�I�QpN�J*T�urK�U(z}B9B�I�^9N�I�ZFW�^�E-B9Z�jpW�U-MYI?_~K�gkN�XYMO^�b�l�zrK�U-B9Z�j
N�zFÔ3B9^�EHN�J*MOB�I+E-B9ZPK=g?g?J-N$K�^Lu0d�A�B�]$B�J*E*u�B�XOB9ULU;jkE*u�B�^9N�J*I�B�J-U*E-N�I�B(N=��E*u�B�MYV�g?XOB�l
V2B�I+ELK=E*MON�I`MOUeE-N�K�^Lu?MOB�]$B�E*urK=E"E*u�BCg?J-N�g?J*MOB�ELK=J*b\Z?B�]1MO^9B�K=_$B�I+E-U ð N�JnB�XOB�V2B�I�E
V�K=IrK=_$B�J-U,ñ�zkB�urK;]$B�K�U�B�DFg}B9^�E-B9Z�z+b�E*u�B�g?J-N�E-N�^9N�X�j1U-N�V2BnT1MYI�Z2N=��g?J-N9DFb�urK�U
E-N�zkBmMYV�g?XOB�V2B�I+E-B9Z�je^9N�V�g?J-N�V�MOU*MYI?_�E*u�BmE*MYV�MYI?_~K�U*g}B9^�E-U�N=��MYIF�
N�J*V�K=E*MON�I
^9N�I�^�MYXYM[K=E*MON�Ivg?J-N1^9B9U-U;d

¸�dn�eu�B��SÆe�Ìg?J-N1^9B9U-U
��U2V2B�I+E*MON�I�B9Z�MYI�{1B9^�E*MON�I�µFd ¸�d²±FjpE*u�B�J-B�K=J-B\V�K=I+b�u�B�W?J*MOU*E*MO^9UiK=I�Z�Ka��B�Q
B�D?K�^�E`K=XY_$N�J*MYE*u?V2U\E-N�U-N�XY]$B�E*u�BP�SÆS��g?J-N1^9B9U-UmMYI¶I�B;K=JiJ-B;K=XHE*MYV2B@d/�eu�B
MYV�g?XOB�V2B�I+ELK=E*MON�IaU*urK=XYX0B�]@K=XYWrK=E-BHE*u�BhK=g?g?XYMO^;K=z?XOB|K=g?g?J-N$K�^-u�B9U�E-N�E*u�B���w���j
ELK=T�MYI?_�MYI�E-NPK�^9^9N�W?I+E�E*u�BcN�zFÔ*B9^�E*MY]$Bi��W?I�^�E*MON�I�U;j�E*u�B\U*b1U-E-B�VøN=�HZ?B�V�K=I�Z?U;j
I�B�ERQSN�J*TvK=I�ZvK�ZFV�MYI?MOU*E*JLK=E*MY]$B|^9N�I�U-E*JLK=MYI+E-U�E*urK=EnI�B9B9Z\E-N�z}B�ULK=E*MOU3�rB9Z�d
�eu�B(��w��/W�U-B9UHU*MYV�g?XOB�J-N�W?E*MYI?_cgkN�XYMO^�MOB9UHE-N\K�U-U*MOU*ECE*u�B2�SÆe��g?J-N�^9B9U-U�jk��N�J
B�D?K=V�g?XOB@jeK�U*MYV�g?XOB\g}N�XYMO^�b~MOU(E-N�Z?B�I+b�E*u�BcB9U*ELK=z?XYMOU*u?V2B�I�E�N=�Cx7{1s�U�Q"MYE*u
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zrK=I�ZFQ"MOZFE*u�_@J-B;K=E-B�J�E*urK=IÈK�^9B�J*ELK=MYI�]�K=XYW�B@j�E-N�E*W?I�B\E*u�BiXON$K�Z�U-urK=J*MYI?_PN=�
E*JLK���^hZ?B�V�K=I�Z?UHK=I�Z\V�MYI?MYV�MY¹;Bhz?XON1^-T1MYI?_2g?J-N�zrK=z?MYXYMYERb$d
{�MYI�^9B|E*u�B�N�zFÔ3B9^�E*MY]$B�N=�!E*u?MOU�E*u�B9U*MOU�MOU�^9B�I�E-B�J-B9ZvMYI�U*MY_@IrK=XYMYI?_mK=I�ZvV�K=IrK=_$B�l
V2B�I+E"K�U*g}B9^�E-UpN=�&^9N�I?I�B9^�E*MY]1MYERb2g?J-Nt]�MOU-MON�I?MYI?_�jFE*u�BC�SÆe��g?J-N�z?XOB�VÙMOUS^9N�I�U*MOZ1l
B�J-B9ZvU-N�XY]$B9Z`��N�J�MYIvE*u�B|B�]@K=XYWrK=E*MON�IaN=��E*u�B|g?J-N�gkN@ULB9ZvU-N�XYW?E*MON�Ifj¾MYIc��K�^�E;j�E*u�B
��w�� Z�K=ELK=zrK�U-B�MOUH�
B9Zaz+bPKmg?J-B9^9N�V�g?W?E-B9Z~U-N�XYW?E*MON�I ð M�d B@diK\U-B�EhN=�"���n³CU
E*urK=E�ULK=E*MOU3��b�E*u�B|U*MYV|W?X[K=E-B9Z�Z?B�V�K=I�Z?U,ñ�d

Ç d�³�E*u�B�JnMOU-U*W�B9U
ð K$ñ\�eu�B�ZFMOU*E*J*MYz?W?E-B9Zh^9N�V�g}N�I�B�I+E7B�I+]1MYJ-N�I?V2B�I+E7urK�U�z}B9B�I|B�D1E-B�I�U-MY]$B�XYb�E-B9U*E-B9Z

MYI�g?J-B�]�MON�W�U`QpN�J*T}dÙÆeN�E*u Å {1�Üè Å A�w���Aös!J-N=Ô3B9^�E�K=I�Z¶E*u�B�w�W?XÛl
E*MOU-B�J*]1MO^9Bvw�B�E*J-N�gkN�XYMYELK=I�w�s�x7{�ACB�ERQpN�J*T�s�J-N=Ô3B9^�E ð ��w�{kj!J-B�]�MOB�QSB9Z
MYI���g?gkB�I�ZFMÛD~��d²±$ñHU-N=��ERQeK=J-Bi^9N�V�g}N�I�B�I+E-U�K=J-B�z?W?MYXYE|W�U*MYI?_�
+K�^t³C��Æ
m ÆSJ-N ·@Ç n K=I�Z��&B�XOB9waK=IrK=_$B�V2B�I+EvÏrN�J*W?V w��"A�w ACw�x}lR��w�xÎMYIF�
N�J3l
V�K=E*MON�I¶V2N�Z?B�X ð W�U*MYI?_�^9N�I?I�B9^�E*MY]�MYEob�N�zFÔ*B9^�E-U\U*W�^-uÌK�UiE*u�B�{�W?z�ACB�E3l
QpN�J*Tv�SN�I?I�B9^�E*MON�I ð {1A��"ñ�j¾�pJ-N@U-U��SN�I?I�B9^�E*MON�I0jk�SN�I?I�B9^�E*MON�I��yB�J*V�MYIrK�l
E*MON�Ifs7N�MYI+E ð �S�"spñ�j�K=V2N�I?_�N�E*u�B�J-U,ñ�d w�s�xy{ÌB�D1E-B�I�U*MON�I�Uc��N�JvU-W�^-u
V2N�Z?B�X�urK�U2z}B9B�IÈZ?B�]$B�XON�gkB9Z�jeB@d _�dÈV�K=g?g?MYI?_~E*u�B�{1A���N�zFÔ*B9^�E�E-NPK
ÆSMOZFMYJ-B9^�E*MON�IrK=Xy�0JLK���^��0J*W?I?T ð Æe�"��ñ"K=I�Z��S�"s�U�E-N(X[K=zkB�XOUtd

ð z¾ñ\�eu�B�V2N�I?MYE-N�J*MYI?_¶��W?I�^�E*MON�IrK=XYMYEob�K=g?g?XYMOB9Z¡E-N�gkB�J3�
N�J*V�K=I�^9B�V�K=IrK=_$B�l
V2B�I+ESQSK�U"K=XOU-N�MYV�g?XOB�V2B�I�E-B9Z\MYI�E*u�BCK���N�J-B�V2B�I�E*MON�I�B9Zig?J-N=Ô*B9^�E-U;j�W�U*MYI?_
{1A�w�s`grK�ULU*MY]$B�K=I�Z|K�^�E*MY]$B�V2N�I?MYE-N�J*MYI?_�E-B9^-u?I?M	��W�B9U;d Å I|grK=J*E*MO^�W?X[K=J&E*u�B
��W?I�^�E*MON�IrK=XYMYEob�N=��E*u�B"g?J-N�z}B9U�Z?B���I�B9Z2MYIiE*u�Bn���"�"wa³CA�w Å ÆÉm w�B�E ·@Ç n
urK�UCzkB9B�I�MYV�g?XOB�V2B�I+E-B9ZPK=I�Z�E-B9U*E-B9Z�d���XOU-N?jkA�B�E : NtQ/^9N�XYXOB9^�E*MYI?_mE-N1N�XOU
urK9]$B|zkB9B�IcE*J*MOB9Z�d

ð ^tñ`{�ELK=E-B���W?XyN�J�U*ELK=E-B�XOB9U-Un��w��rq
�/U*ELK=E-B�XOB9U-UCB�I?_@MYI�B�QpN�W?XOZ�J-B�XYbvN�IvJ-B;K=X7E*MYV2B�K;]�K=MYX[K=z?XOB�MYIF�
N�J*V�K=E*MON�I0j
Q"u�B�J-B;K�U2KvU-ELK=E-B���W?XeU-B�J*]$B�J(V�K9bPJ-B9^;K=XYXeg?J-B�]1MON�W�U(J-B��+W�B9U-E-U|E-NaZ?B�E-B�J3l
V�MYI�B��
N�JnB�D?K=V�g?XOB|MÛ�!ERQpNixy{1s�UHK=J-Bh^9N�J*J-B�X[K=E-B9Z�K=I�ZvMYIv^-u�B9^LTcMÛ�7E*u�B�b
zkB�XON�I?_�E-N2K=I�{1��xyG�Q"u�B�I`^9N�V�g?W?E*MYI?_�grK=E*uvZFMY]$B�J-U*MYEob$j?�
N�J"MYI�U*ELK=I�^9B@d
w�N�J-B9Nt]$B�J;jrK�U*ELK=E-B���W?X}ULB�J*]$B�J;jFK=I�ZmMYE-UnK�U-ULN�^�M[K=E-B9Z\Z�K=ELK=zrK�U-BHQSN�W?XOZ\zkB
]$B�J*b�]@K=XYWrK=z?XOBm�
N�J�K�I�B�EoQpN�J*T�N�g}B�JLK=E-N�J;j��
N�J(gkB�J3�
N�J*V�K=I�^9B\V�K=IrK=_$B�l
V2B�I+E�K=I�Z\z?MYXYXYMYI?_�g?W?J*gkN@U-B9Utd!�eu?MOUeMOU-U*W�B�U*u�N�W?XOZ\z}BH^;K=J-B���W?XYXYb\^9N�I�U*MOZ1l
B�J-B9Zcz+b`K�J-B;K=X0QSN�J*XOZcMYV�g?XOB�V2B�I+ELK=E*MON�I0d
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�eu�Ba^9N�V�g?XOB�E-BaXYMOU*EcN=�|MOULU*W�B9UcK=J*MOU-B�I¶MYI�E*u?MOUc^LurK=g?E-B�J`ZFMOU-^�W�U-U*MON�IÌK=I�Z�MYE-U\g?J-N=l
g}N@U-B9ZrÍ�MYV�g?XOB�V2B�I�E-B9Z�U-N�XYW?E*MON�I�UCK=XYE-B�J*IrK=E*MY]$B9U�K=J-BhU-W?V�V�K=J*MY¹;B9Z`MYI`�yK=z?XOB Ç d ® �

�yK=z?XOB Ç d ® �S�eK=grK=z?MYXYMYE*MOB9U�N=��E*u�Bh��w��fULN�XYW?E*MON�I
�eu�BhV�K=MYI�K�ZF]@K=I+ELK=_$B�N=�!E*u?MOUng?J-N�g}N@ULK=X&MOUCK�E*MYV2B�XYbcxy{1s¶U-B�E*W?g�g?J-N;]1MOZ?B9Z`z+b

E*u�B"�SN�I+E*J-N�X�s�X[K=I�B@j$K=I�Z|E*u�Bn�SÆe��K�^9^�W?JLK=E-BS^9N�V�g?W?ELK=E*MON�I�g?J-Nt]�MOZ?B9Z�z�bhE*u�BpwaK=IFl
K=_$B�V2B�I�Eps!X[K=I�B@j+Q"u?MO^-uiurK�U!zkB9B�I�g?J-N�E-N�Eob�g}B9Z2MYI�KHU-MYV|W?X[K=E-B9Z�B�I�]�MYJ-N�I?V2B�I�E;d��eu�B
��WrK=I+E*MYELK=E*MY]$B|B�]�K=XYWrK=E*MON�I\J-B�]$B;K=XOU"E*u�BCu+b1z?J*MOZmIrK=E*W?J-B�N=�&E*u�BCg?J-N�gkN@U,K=X�j?U*u�N;Q"MYI?_2K
ÆRurK=XÛ��QSK;bKÇHE*MYV�MYI?_2g}B�J3��N�J*V�K=I�^9BHz}B�ERQSB9B�I`E*u�BHg?W?J-B|�SN�I+E*J-N�Xys!X[K=I�B�U-N�XYW?E*MON�I ð E*u�B
XONtQpB�Jhz}N�W?I�ZrñCK=I�ZaE*u�B�g?W?J-B�w�K=IrK=_$B�V2B�I�Ehs!X[K=I�B�U-N�XYW?E*MON�I ð E*u�B(W?g?g}B�JCz}N�W?I�Zrñ
�
N�J|xy{1s�B9U*ELK=z?XYMOU-u?V2B�I+E;dc�CU�K\V2B;K�U*W?J-BiN=�"E*u�B2E*MYV�MYI?_�gkB�J3�
N�J*V�K=I�^9B@j7MYEhV2B9B�E-U
E*u�B Ç@· V�MYXYXYMOU-B9^9N�I�Z?UnE*u?J-B9U*u�N�XOZvMYV�gkN@ULB9Z\z+b\E*u�B|{1qWqÎJ-B9^9Nt]$B�J*b\V2B9^-urK=I?MOU*V2U;d

ÆpMOZFMYJ-B9^�E*MON�IrK=XH^9N�I?I�B9^�E*MY]1MYERb�Q"MYE*uÈgrK=E*u�ZFMY]$B�J-U*MYERb�B9U-ELK=z?XYMOU*u?V2B�I+EmZFJ*MY]$B�IÈz+b
E*u�B2MYI?_@J-B9U-U|xy{1�ÙurK�Uhz}B9B�I~g?J-N�g}N@U-B9Z~K=I�ZcÔ W�U*E*MÛ�rB9Z�jyW�U*MYI?_aK\g?W�U*uPV2B9^LurK=I?MOU*V
g?J-Nt]�MOZ?B9Zaz�b`E*u�B�gkN�XYMO^�b�l�zrK�U-B9Z�IrK=E*W?J-B�N=��E*u�B2�"³Csp{vg?J-N�E-N1^9N�X�dhw�N�J-B9Nt]$B�J;j�E*u?MOU
V2B9^LurK=I?MOU*VæJ-B9ZFW�^9B9UmE*u�Bvg?J-Nt]�MOU-MON�I?MYI?_�^�b1^�XOB@j"E*J*MY_@_$B�J*MYI?_�^9N�I?I�B9^�E*MON�I�UcZFMYJ-B9^�E*XYb
��J-N�V E*u�B(��w���jkW?g}N�I�J-B9^9B�g?E*MON�I~N=�eKiJ-B���W�B9U*EhB�MYE*u�B�JH�
N�J*VöK\^�XYMOB�I+E|N�JhKmV�K=IFl
K=_$B�V2B�I�ECK=g?g?XYMO^;K=E*MON�I0d

��I�MYI�E-B�J-B9U*E*MYI?_|U*MOZ?BeJ-B9U*W?XYE;j$MYV�gkN�J*ELK=I�E�MYI2N�gkB�JLK=E*MON�IrK=X¾B�I+]1MYJ-N�I?V2B�I+E-U;j1MOU�E*urK=E
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E*u�B�XON1^;K=E*MON�I\N=�yE*u�B���w��¶MYI\E*u�B�I�B�ERQpN�J*TmMOUSI�N�EpJ-B�XOB�]@K=I+E"J-B�_+K=J-ZFMYI?_(E*u�BCE*MYV�MYI?_
g}B�J3�
N�J*V�K=I�^9B@d Å Ivg?JLK�^�E*MO^;K=X7E-B�J*V2U�E*u?MOU�V2B;K=I�UCE*urK=E�E*u�B�J-B�MOU�I�N�I�B9B9ZvE-NmZ?B�g?XON;b
K(U-gkB9^�M[K=X&qh�SAÎE-N(J-B;K�^-u�E*u�Bh��w�����W?I�^�E*MON�IrK=XYMYERb$d

Å I�E-B�J3loK=J-B;KnU-^9B�IrK=J*MON@U&urK9]$B!z}B9B�IhB�D1g?XON�J-B9Z�j�U*u�NtQ"MYI?_nE*urK=E0MOU�g}N@U-U*MYz?XOB�E-NnK�^Lu?MOB�]$B
E*u�B�ULK=V2B�gkB�J3�
N�J*V�K=I�^9B�K�U�E*u�BhMYI�E*JLK�loK=J-B;Km^;K�U-B@jkK=E�E*u�B|g?J*MO^9B�N=�pK�z?MY_@_$B�JH�&N�g}N=l
XON�_@MO^;K=X"q�K=ELK=zrK�U-B@j7�
N�J�E*u�Bc³�V�I?MOU-^�MOB�I�E(��w��Ø^;K�ULB@d��eu�B\K=g?g?XYMO^;K=z?MYXYMYERb�N=��E*u?MOU
K=g?g?J-N$K�^Lu�Z?B�g}B�I�Z?U�N�IcE*u�BhU-MY¹;B�N=�7E*u�B�I�B�EoQpN�J*TvK�U�K�Q"u�N�XOB@d
�CU*g}B9^�E-UeE-N�z}B�B�]�K=XYWrK=E-B9ZY�

•
Å E�urK�UHz}B9B�IPU*u�N;Q"I~E*urK=E�E*u�B2��w�� K=J-^-u?MYE-B9^�E*W?J-Bm^;K=I�z}B(MYI�U-B�J*E-B9ZaMYI�E*u�B
�0JLK���^��!I?_@MYI�B9B�J*MYI?_\^9N�I+E*J-N�X&XON1N�g�K�UCK=IvN�g?E*MYV�MY¹tK=E*MON�I�E-N1N�X�d Å E-U"��W?I�^�E*MON�IFl
K=XYMYERbPK�U|K\XON$K�ZPzrK=X[K=I�^9B�J�K=I�Z�I�B�ERQSN�J*T�J-B9^9N;]$B�J*b�V2B9^LurK=I?MOU*VöI�B9B9Z�E-N`zkB
B�]�K=XYWrK=E-B9Z�j�K=I�Z�u?MY_@u?XYbvZ?B�g}B�I�Z?UCN�I�E*u�B|MYV�g?XOB�V2B�I�ELK=E*MON�IPN=��E*u�B(�SÆe�/K=XÛl
_$N�J*MYE*u?V2U"K=I�Z2E*u�BnI�B�EoQpN�J*TigkN�XYMO^�MOB9U;d��¶E-N1N�XrE*urK=Epu�B�XYg�U�I�B�EoQpN�J*TiN�g}B�JLK=E-N�J
E-N2Z?B9U*MY_@Ic_$N1N�Z\J-N�W?E*MYI?_igkN�XYMO^�MOB9UnQpN�W?XOZ`z}BhK�V�K�Ô*N�J�K�^-u?MOB�]$B�V2B�I�E;d

•
{�MYI�^9B(E*u�B��SÆe����W?I�^�E*MON�IrK=XYMYERb�MOUHurK=J-Z1lR^9N1Z?B9ZaMYI�E*u�B�g?J-N�E-N�Eob�g}B@j�MYEHMOUHurK�U
I�N�E�z}B9B�I2gkN@ULU*MYz?XOB"E-NhB�]@K=XYWrK=E-BnE*u�B #9%F	����¸>�� N=��E*u�BnU-N�XYW?E*MON�I�MYI2E-B�J*V2UpN=�}E*u�B
J-B9U-N�W?J-^9B|K=XYXON1^;K=E*MON�Ivg?J-N�z?XOB�V`d
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Kß')& °p6�-�|0+¡±9�9 f-L/)+76
�eu�B Å I�E-B�J*I�B�E�MOUvKÈ^9N�V�g?XOB�D�MYI+E-B�J-^9N�I?I�B9^�E*MON�I¯N=�(I�B�ERQpN�J*TFUaN�J*_+K=I?MY¹;B9ZÌMYI¡��WFl
E-N�I�N�V2N�W�U�{�b1U*E-B�V2U ð ��{?ñ�Q"MYE*u�N�W?E|Ki^9B�I�E*JLK=XYMY¹;B9Z~K�ZFV�MYI?MOU*E*JLK=E*MON�I0d Å IF�
N�J*V�K=E*MON�I
: NtQ/J-B�XYMOB9U�N�IaE*u�B�B�D1MOU*E-B�I�^9B(N=��E*JLK=I�U-MYE�E*JLK���^2K=_@J-B9B�V2B�I+E-U�z}B�ERQSB9B�I~^9N�I?I�B9^�E-B9Z
��{1U;dy��I�K9]$B�JLK=_$B"^9N�V�V�W?I?MO^;K=E*MON�I�N;]$B�J�E*u�B Å I�E-B�J*I�B�E�E*JLK9]$B�J-U-B9U!U-B�]$B�JLK=X?��{1U0��J-N�V
B�I�Z1l�E-N=lRB�I�Z�d��eu�B�J-B���N�J-B@j!^9N�I?I�B9^�E*MY]1MYERb�^;K=I~z}B2z?J-N�T$B�I�MÛ��K=I+b�MYI�E-B�J*V2B9ZFM[K=E-Bc�H{
Z?B�I?MOB9UhE*JLK=I�U*MYEH��N�JhULN�V2B�J-B;K�ULN�I ð MYI�B�D1MOU-E-B�I�^9B�N=�eK=_@J-B9B�V2B�I+E�Q"MYE*uPB�I�Z1lRU*bFU*E-B�V2U;j
V�MOUL^9N�IF��_@W?JLK=E*MON�I0jrB�E-^tñ�d�Ï?W?J*E*u�B�J*V2N�J-B@j¾MÛ�!ç�WrK=XYMYEobcN=��{1B�J*]1MO^9B ð çCN+{?ñe^9N�I�U*E*JLK=MYI�E-U
V�W�U*Enz}BHV2B�E;j?E*u�B�g?J-N�z?XOB�V z}B9^9N�V2B9UnurK=J-Z`E-N�U-N�XY]$B@d

��N�W?E*MYI?_�MYI|E*u�B Å I�E-B�J*I�B�EyurK�U0ERQpN�MYI�U*ELK=I�^9B9U;j�IrK=V2B�XYb�MYI+E*JLK�K=I�ZhMYI�E-B�J3lRZ?N�V�K=MYI0d
Å I�U*MOZ?B�KhU*MYI?_@XOB�K�ZFV�MYI?MOU*E*JLK=E*MY]$BCZ?N�V�K=MYImK=I Å I�E-B�J*MON�JeG�K=E-B�QeK9b�s�J-N�E-N�^9N�X ð Å GHsSñ�MOU
W�ULB9ZcE-N2ZFMOU*E*J*MYz?W?E-B�E-N�gkN�XON�_@MO^;K=XyMYIF��N�J*V�K=E*MON�IaK=I�Z`z?W?MYXOZ�B;K�^-uvJ-N�W?E-B�J���N�J*QeK=J-ZFMYI?_
ELK=z?XOB@d Å GHs�Un^;K=I`J-N�W?_@u?XYb\zkB�^�X[K�ULU*MÛ�rB9ZcMYIvZFMOU*ELK=I�^9B�l�]$B9^�E-N�JHK=I�ZcXYMYI?T�lRU*ELK=E-B�J-N�W?E3l
MYI?_|g?J-N�E-N�^9N�XOU;d!�eu�BnX[K=E*E-B�J�MOU�^Lu�N@U-B�I�z�b(V2N@U*EpN�g}B�JLK=E-N�J-U�E-N�ZFMOU*E*J*MYz?W?E-BnE*u�BnB�I�E*MYJ-B
I�B�EoQpN�J*T�E-N�g}N�XON�_@b�E-NPK=XYXnJ-N�W?E-B�J-UiK=I�Z�ULB�XOB9^�E2E*u�B`U*u�N�J*E-B9U*E�grK=E*u�K�^9^9N�J-ZFMYI?_~E-N
ULN�V2B�K�ZFV�MYI?MOU*E*JLK=E*MY]$B�V2B�E*J*MO^@d!³�{1s�Ï~K=I�Z Å {+l Å {�K=J-B�B�D?K=V�g?XOB9UpN=��U-W�^-u2XYMYI?T�lRU*ELK=E-B
J-N�W?E*MYI?_�g?J-N�E-N�^9N�XOU�MYI~W�ULB�MYIPE*u�B Å I+E-B�J*I�B�E;dv³�I�E*u�B2N�E*u�B�J|urK=I�Z�j7MYI�E-B�J3lRZ?N�V�K=MYI
J-N�W?E*MYI?_�MOU2urK=I�ZFXOB9Z�z+b�E*u�BvÆeN�J-Z?B�JcG�K=E-B�QSK;bÈs!J-N�E-N1^9N�X ð ÆnGHspñ�j�Q"u?MO^-u�MOU2E*u�B
Z?B�l
��K�^�E-NvU-ELK=I�Z�K=J-Z~E-N�ZFMOU*E*J*MYz?W?E-B�J-B;K�^LurK=z?MYXYMYERb�MYIF��N�J*V�K=E*MON�I�K�^�J-N@U-U(K�ZFV�MYI?MOU*E*JLK�l
E*MY]$B(Z?N�V�K=MYI�U;jyK=I�Z�E-N\U-B�XOB9^�EHE*u�B(z}B9U*ECJ-N�W?E-B(E-NmB;K�^LuPZ?B9U*E*MYIrK=E*MON�I~K�^9^9N�J-ZFMYI?_cE-N
XON1^;K=X0g}N�XYMO^�MOB9U�U-gkB9^�MÛ�rB9Zcz�b`B;K�^-u�Z?N�V�K=MYI�K�ZFV�MYI?MOU*E*JLK=E-N�J;d Å I+E-B�J3lRZ?N�V�K=MYI�J-N�W?E*MYI?_
N�I?XYbmZ?B;K=XOUeQ"MYE*ucE*u�BCMYI+E-B�J-^9N�I?I�B9^�E*MON�IvMYIF�
N�J*V�K=E*MON�I0j?g?J-B�]$B�I�E*MYI?_2E*u�BHZFMOU*E*J*MYz?W?E*MON�I
N=�nZ?B�ELK=MYXOB9Z�E-N�gkN�XON�_@MO^;K=XST1I�N;Q"XOB9ZF_$BiE-NvN�E*u�B�J�Z?N�V�K=MYI�Utj7ZFW�B�E-NvU-^;K=X[K=z?MYXYMYEob�K=I�Z
^9N�V�V2B�J-^�M[K=XyJ-B;K�U-N�I�U;d

Æ"G�sazrK�U-B9Z|E-B9^Lu?I?M	�+W�B9U�urK9]$Bez}B9B�I�MYI(W�U-B���N�J7V�K=I+b�b$B;K=J-U;j@U*WFÚ�B�J*MYI?_C��J-N�V¡MYIFl
u�B�J-B�I�EyXYMYV�MYELK=E*MON�I�U7�
N�J�çCN+{hJ-N�W?E*MYI?_�K�^�J-N@U-U7K�ZFV�MYI?MOU-E*JLK=E*MY]$BSZ?N�V�K=MYI�Utd Å I?I�N;]@K=E*MY]$B
g?J-N�g}N@ULK=XOU�E*J*b�E-Nvz?W?MYXOZ�B�I�Z1l�E-N=lRB�I�Z�gkB9B�J*MYI?_�J-B�X[K=E*MON�I�U*u?MYg�MYI�N�J-Z?B�J�E-NvMYV�g?J-Nt]$B

® ±@±
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MYI�E-B�J3lRZ?N�V�K=MYI`�0JLK���^C�!I?_@MYI�B9B�J*MYI?_ ð �"�pñ�^;K=grK=z?MYXYMYE*MOB9U;d Å I�E*u?MOUpJ-B9U*gkB9^�EpMOU�QSN�J*E*u+b
E-N(V2B�I�E*MON�I�w�s�xy{kj¾U*W�^9^9B9U-U3��W?XYXYb�W�U-B9Zc��N�J"E*u?MOU"g?W?J*g}N@U-B@d

�eu?MOUpU-B9^�E*MON�Im^9N�I�U*MOZ?B�J-UpE*u�BnW�ULK=_$B�N=�}E*u�B���w���E-N�K�U-U*MOU-E�MYI+E-B�J3lRZ?N�V�K=MYI\J-N�W?E3l
MYI?_vK=I�ZPg?J-N;]1MOU*MON�I?MYI?_`Q"MYE*u�ç�WrK=XYMYEobaN=�n{1B�J*]�MO^9B ð çCN+{?ñ�K=I�ZagkN�XYMO^�ba^9N�I�U*E*JLK=MYI�E-U;d
�eu�B|��w��ÌMYI+E-B�J3lRZ?N�V�K=MYI�K=J-^-u?MYE-B9^�E*W?J-B|�
N�XYXON;QnUnE*u�BHMOZ?B;K2N=��B9U*ELK=z?XYMOU-u?MYI?_�B�I�Z1l�E-N=l
B�I�Z�g}B9B�J*MYI?_�J-B�X[K=E*MON�I�U*u?MYg�U�Q"MYE*u(�"�a^;K=grK=z?MYXYMYE*MOB9U;j�z?W?MYXOZFMYI?_�w�s�xy{+l�zrK�U-B9Z�E*W?I?I�B�XOU
K�^�J-N@ULU"E*u�B Å I+E-B�J*I�B�E;d

Kß'sr ��~53(8�8�/) ì37~æ°E6�-Lv�|�ðK±�+(¢�3(/56 t�|}3VU  �5è6��(/56�vSv�|}/569�
ÆnGHsÈMOU�K(grK=E*uFl�]$B9^�E-N�JCg?J-N�E-N1^9N�X&E*urK=EnQSN�J*T1U�z+bcU-B�I�ZFMYI?_iJ-N�W?E-B|K�ZF]$B�J*E*MOU-B�V2B�I+E-Utd
�fJ-N�W?E-BhK�ZF]$B�J*E*MOU-B�V2B�I+E�MYI�ZFMO^;K=E-B9U"E*u�BHJ-B;K�^-urK=z?MYXYMYEob`N=��K�I�B�EoQpN�J*T\g?J-B��?D ð Å s�K�Z1l
ZFJ-B9ULU,Í=U*W?z?I�B�ERQSN�J*T\V�K�U*T?ñ�d!�fÆ"G�s�J-N�W?E-B�JnN�I`K|_@MY]$B�I`��{�Q"MYXYX0K�ZF]$B�J*E*MOU-BHJ-N�W?E-B9U
E-NvI�B�ERQSN�J*T1U(E*urK=E�zkB�XON�I?_$U�E-N�E*u�B�^9N�I�U*MOZ?B�J-B9Z���{kjyK=I�Z�K=XOU-N`E-NvI�B�ERQpN�J*TFU(E*urK=E
urK;]$B�z}B9B�I�K�ZF]$B�J*E*MOU-B9Z\��J-N�V K=I�N�E*u�B�J���{kjFMÛ�!K�E*JLK=I�U-MYE�K=_@J-B9B�V2B�I+ECB�D1MOU*E"z}B�ERQSB9B�I
z}N�E*u(�H{1U;d7�eE7E*u?MOUyg}N�MYI+E�MYE7QpN�J*E*u(I�N�E*MYI?_HE*urK=E�E*u�B�J-BeK=J-BpERQSNHV�K=MYI�J-B�X[K=E*MON�I�U-u?MYg�U
z}B�ERQSB9B�I~��{1U�MYIaE*u�B Å I+E-B�J*I�B�E;d��¯^�W�U*E-N�V2B�J3l�E-N=l�g?J-Nt]�MOZ?B�J�J-B�X[K=E*MON�I�U*u?MYgPMOUHB9U*ELK=zFl
XYMOU-u�B9Z(Q"u�B�I�K=I2�H{ ð E*u�B"^�W�U*E-N�V2B�J,ñ�z?W?b1U!^9N�I?I�B9^�E*MY]1MYERb���J-N�V KCg?J-N;]1MOZ?B�J;j$Q"u?MYXOBnK
g}B9B�J3l�E-N=l�g}B9B�J!J-B�X[K=E*MON�I�U*u?MYg2N�^9^�W?J�z}B�ERQSB9B�I2�H{1U�E*urK=E!U*urK=J-BSE*u�Be^9N@U*E!N=�kKC^9N�V�V2N�I
XYMYI?T ð U-B9BÓm�G�K�N ·F®cn �
N�J�K�^9N�V�g?XOB�E-B|J-B���B�J-B�I�^9B�N�I���{mJ-B�X[K=E*MON�I�U*u?MYg�U,ñ�deËCU*WrK=XYXYb$jrK=I
��{�K�^9^9B�g?E-U�E-NaJ-B9ZFMOU*E*J*MYz?W?E-BcE*u�BmJ-N�W?E-B9U�XOB;K=J*I�B9Z���J-N�VøMYE-U2^�W�U*E-N�V2B�J-U2E-N�B�]$B�J*b
I�B�MY_@u�zkN�W?J;j�K=I�Z�E*u�B(J-N�W?E-B9U|XOB;K=J*I�B9Z���J-N�V MYE-U�gkB9B�J-U�K=I�Za��J-N�V MYE-Uhg?J-N;]1MOZ?B�J-UhE-N
MYE-U�^�W�U*E-N�V2B�J-U;d�ACB�]$B�J*E*u�B�XOB9U-U;j?MYE"Q"MYXYX�I�N�E�J-B9ZFMOU*E*J*MYz?W?E-B�J-N�W?E-B9Unz}B�ERQSB9B�IvMYE-U"g}B9B�J-U
K=I�Z�MYE-Umg?J-N;]1MOZ?B�J-U;d��eu?MOUm_@MY]$BvW�UcK�u?MYI�EcN=��K~^�J*W�^�M[K=X�K�U*g}B9^�EmN=��Æ"G�s�l�zrK�U-B9Z
MYI�E-B�J3lRZ?N�V�K=MYIÈJ-N�W?E*MYI?_»�mg}N�XYMO^�MOB9U2K=g?g?XYMOB9Z�z+b�B;K�^-u���{�K�Ú�B9^�E�B�I�Z1l�E-N=lRB�I�Z�J-N�W?E-B
K�ZF]$B�J*E*MOULB�V2B�I+E-UcMYI�K=I�W?I?g?J-B9ZFMO^�ELK=z?XOBPQSK9b�Q"u?MYXOBvE*u�B�b�E*JLK9]$B�J-U-B�E*u�B Å I�E-B�J*I�B�E;j
K�Ú�B9^�E*MYI?_2MYI`E*W?J*IcE*u�B|Æ"G�sÈZ?B9^�MOU*MON�I`g?J-N1^9B9U-U;d

��I�N�E*u�B�JHzrK�U*MO^�K�U*g}B9^�E�E-N\^9N�I�U*MOZ?B�JHMOUCE*u�B�u?MOB�JLK=J-^-u?MO^;K=X�U-E*J*W�^�E*W?J-B�N=��E*u�B Å IFl
E-B�J*I�B�E�E-N�g}N�XON�_@b$d~�eu�B\E-N�g�XOB�]$B�XnN=�CE*u�Biu?MOB�JLK=J-^Lu+b ð E*u�Bc^9N�J-Btñ�MOU(^9N�V�gkN@ULB9Z�N=�
KiU*V�K=XYX7I+W?V�zkB�J�N=��X[K=J*_$B�E*JLK=I�U*MYE��H{`^;K=XYXOB9Za�eMOB�J3l ®�Å I+E-B�J*I�B�E|{1B�J*]1MO^9B�s�J-N;]1MOZ?B�J-U
ð Å {1s�U,ñ�j�^9N�I?I�B9^�E-B9Z�MYI�K`��W?XYXÛl�V2B9U*u�N=��ÆnGHs/U-B9U-U*MON�I�Utd��eE(MYI�E-B�J*V2B9ZFM[K=E-BcXOB�]$B�XOU;j
U-V�K=XYXOB�J�E*JLK=I�U*MYE Å {1s�U�K=J-B\QpB�XYX�^9N�I?I�B9^�E-B9Z�E-N�_$B�E*u�B�JiK=I�Z�W�U-Bc�eMOB�J3l ®`Å {1s�U2K=I�Z
W?g?g}B�J�XOB�]$B�X Å {1s/K�U|g?J-Nt]�MOZ?B�J-U;d��eu�BizkN�E*E-N�VåXOB�]$B�XSN=��E*u�B�u?MOB�JLK=J-^Lu+b$j�E*u�BiU*E*W?z
��{kj�MOU�^9N�V�gkN@U-B9ZPz+bPU*V�K=XYX�j&J-B�_@MON�IrK=X Å {1s�U�K=I�ZPX[K=J*_$B�B�I+E-B�J*g?J*MOULB�I�B�EoQpN�J*TFU;d\�
]@K�U*E�V�K�Ô3N�J*MYEobvN=��E*u�B�U-E*W?z�UC��{1U�K=J-B�V|W?XYE*MÛl�u�N�V2B9Z ð ^9N�I?I�B9^�E-B9ZaE-N�ERQSNmN�JCV2N�J-B
g?J-Nt]�MOZ?B�J-U�ñnK=I�ZvZ?N2I�N�E�g?J-N;]1MOZ?BhE*JLK=I�U-MYE;dSÏ�W?J*E*u�B�J*V2N�J-B@j¾MYE�urK�U�K=XOU-N�z}B9B�I�U-u�N;Q"I
E*urK=E�V2N@U*E(Z?B9U*E*MYIrK=E*MON�I�U�K=J-B�I�Nv��K=J*E*u�B�J�E*urK=I�Kc�
B�Q �H{�u�N�g�U ð ¸�loÐ$ñ�j�K=I�Z�E*urK=E
KmU*MY_@I?MÛ�r^;K=I�Ehg}N�J*E*MON�IPN=�pE*u�B�E*JLK���^2N=�eKiEob�g?MO^;K=X�U*E*W?z���{�MOUH^;K=J*J*MOB9Z�z+baK�]$B�J*b
U-V�K=XYX�I+W?V�zkB�J�N=�nMYI�]�K=J*M[K=I�E(��{+l�grK=E*u�U ð V2B;K=I?MYI?_�E*urK=E�E*u�B9U-B�grK=E*u�U(K=J-BiU*ELK=z?XOB@j
g}B�J*V�K=I�B�I+E*XYbcg?J-B9ULB�I+EnMYI`E*u�B�ÆnGHsÈELK=z?XOB9U,ñ�d

GCMY]$B�I�E*urK=E(B�I�Z1l�E-N=lRB�I�Z�E*JLK���^ : NtQnU(zkB�EoQpB9B�I�grK=MYJ-U(N=�HU*E*W?z���{1U�E*u?J-N�W?_@u
E*u�B�^9N�J-B@jFMYE"MOUeMYV�g}N�J*ELK=I+E�E-N�^9N�I�U*MOZ?B�JnE*u�BCE-B9^-u?I?M	��W�B9UnW�U-B9Z\E-N�^9N�I�E*J-N�X0E*JLK���^HMYI
K�U*E*W?zc��{kd�Ï7MYJ-U*EeN=�7K=XYX}MYEpMOUSQSN�J*E*u+bmE-N�g}N�MYI+E"N�W?ESE*urK=EeQ"u?MYXOB�MYEeMOU.��W?MYE-Bn�
B;K�U*MYz?XOB
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E-N�^9N�I+E*J-N�X�N�W?E*_$N�MYI?_(E*JLK���^@j1MYE�MOUp]$B�J*b�ZFMÛ��^�W?XYEpE-N�^9N�I+E*J-N�XkMYI�^9N�V�MYI?_�N�I�B@jFZFW�BnE-N
E*u�BHJ-N�W?E*MYI?_�g}N�XYMO^�MOB9U�K=I�Zm��XYE-B�J-UnK=g?g?XYMOB9Zcz�b�W?g?g}B�J"X[K9b$B�J���{1U;d�w�N@U*EeE-B9^-u?I?M	��W�B9U
E-N(^9N�I�E*J-N�X�MYI�^9N�V�MYI?_�E*JLK���^�J-B�XYbmN�IcB�D1g?XYMO^�MYEeMYI+E-B�J3lR��{m^9N1N�gkB�JLK=E*MON�IvK=_@J-B9B�V2B�I�E-U;d

�SN�I�^9B�J*I?MYI?_�E*u�B2^9N�I�E*J-N�XSN=�eE*u�B2N�W?E*_$N�MYI?_�E*JLK���^@j ¬e�6µt·�¬d¿>¨��d¤t´ K=E*E*J*MYz?W?E-B2MOU
W�ULB9Z�z�b|V�K=I�b Å {1s�U�E-N�^Lu�N�N@ULBeE*u�Bpz}B9U*E7J-N�W?E-Bp��N�J�K�_@MY]$B�I�Z?B9U*E*MYIrK=E*MON�I0d Å �¾K=I Å {1s
J-B9^9B�MY]$B9Up��W?XYXÛl�J-N�W?E*MYI?_|��J-N�V MYE-UpW?g�U*E*J-B;K=V�g?J-N;]1MOZ?B�J;j1E*u�B�U*MY¹;B�N=�0E*u�B�ÆnGHs�J-N�W?E*MYI?_
ELK=z?XOB�QpN�W?XOZiV�K=T$B�E*u�B�U-B�E*E*MYI?_�N=��E*u?MOUpXON�^;K=XÛl�g?J-B��yK=E*E*J*MYz?W?E-BHK�]$B�J*b2ZFMÛ��^�W?XYEe^9N�V(l
z?MYIrK=E-N�J*M[K=X7g?J-N�z?XOB�V#m syB�X · µ n d Å Ivg?JLK�^�E*MO^9B@j¾u�B�W?J*MOU*E*MO^9U�E-N�U-B�E*W?g ¬��dµ_·�¬�¿y¨e�6¤t´ K=I�Z
N�E*u�B�JCK=E*E*J*MYz?W?E-B9UnzrK�U-B9Z`N�IcE*JLK���^hXON$K�Z ð K=I�Z`N�E*u�B�JngrK=JLK=V2B�E-B�J-U�XYMYT$BhB�I�Z1l�E-N=lRB�I�Z
Z?B�X[K;b?ñeV2B;K�U*W?J-B�V2B�I+E���N�J�K(U-W?z�U-B�EnN=��Z?B9U-E*MYIrK=E*MON�I�U�^;K=I`g}B�J3��N�J*V ]$B�J*biQSB�XYX�d

��B�_+K=J-ZFMYI?_(E*u�BHN�g?E*MYV�MY¹tK=E*MON�I`N=�&MYI�^9N�V�MYI?_�E*JLK���^@j?K���J-U*EnK=g?g?J-N$K�^LucMOUpE-N(K=IFl
I�N�W?I�^9B(ZFMÛÚ�B�J-B�I+EHJ-N�W?E-B�K�ZF]$B�J*E*MOU-B�V2B�I+E-U|N�IaZFMÛÚ�B�J-B�I+EHXYMYI?TFU;jkzrK�U-B9Z�N�I�E*u�B�V2B;K�l
U-W?J-B9ZvXON$K�ZaN=��E*u�B�MYI�^9N�V�MYI?_\E*JLK���^�g}B�J�K=I?I�N�W?I�^9B9Z�g?J-B��?D�dH��IaN�z+]1MON�W�UHZFMOULK�Z1l
]@K=I+ELK=_$B�N=�!U*W�^LucV2B�E*u�N�Z\MOUeE*urK=E"MÛ�!K=I+b�XYMYI?Ti��K=MYXOU;j1E*u�BHg?J-B��?DFB9UnK=I?I�N�W?I�^9B9Z`Nt]$B�J
E*u�B�K�Ú}B9^�E-B9ZcXYMYI?Tmz}B9^9N�V2B�W?I?J-B;K�^-urK=z?XOB@d

��I�N�E*u�B�J(V2B�E*u�N1Z�j�zrK�U-B9Z�N�I�E*u�Bi�
K�^�E�E*urK=E�E*u�B � �d¿"�s·t¦�  XOB�I?_@E*u�MOU2K`T1MYI�Z
N=�Su�N�g�V2B�E*J*MO^@j�MOUHE-N\JLK=I?TvJ-N�W?E-BiK�ZF]$B�J*E*MOU-B�V2B�I+E-U�N�IPZFMÛÚ}B�J-B�I�E�XYMYI?T1UhK=J*E*MÛ�r^�M[K=XYXYb
MYI�^�J-B;K�U-MYI?_�E*u�BaXOB�I?_@E*ufN=��E*u�B � �d¿>�6·_¦e  K=E*E*J*MYz?W?E-B@d �eu?MOUcE-B9^-u?I?M	��W�B�MOUc^;K=XYXOB9Z
� �d¿"�s·_¦e  g?J-B�g}B�I�ZFMYI?_�j"K=I�Z�MOU2N=��E-B�I�W�U-B9Z�z+b�U*E*W?z�V�W?XYE*MÛl�u�N�V2B9ZÈ��{1U;d���DFMOU*E3l
MYI?_aU*E*W�ZFMOB9U�K=I�Z�N�gkB�JLK=E*MON�IrK=Xeg?JLK�^�E*MO^9B\U*u�N;Q�E*urK=E � �d¿"�s·t¦�  g?J-B�g}B�I�ZFMYI?_�MOU�I�N�E
K=g?g?J-N�g?J*M[K=E-B|E-N2B���^�MOB�I+E*XYbc^9N�I�E*J-N�X&E*u�B�MYI�^9N�V�MYI?_iE*JLK���^ : N;Qhd

Kß'�� *,ë�9�í 3çy9y�|}+737 }u -L+à°p6(-0v�|»ðK±9+(¢�37/56 t�|}3VU  X5è69�7/sð
69vSv�|0/)6��

�eu?MOU\U-B9^�E*MON�I�J-B�]1MOB�QnUmULN�V2Bvg?J-N�g}N@ULK=XOUmE*urK=EiV�K=T$B�MYI?I�N;]@K=E*MY]$BaW�ULK=_$B�N=�|ÆnGHs
K=I�ZÌçCÆnGHs ð ÆnGHs Q"MYE*ufçCN+{�B�D1E-B�I�U-MON�I�U,ñ�m xF;|{E
g; · ± n d çCN+{�B�DFE-B�I�U*MON�I�UmMYIFl
ULB�J*EpzrK=I�ZFQ"MOZFE*u`K=I�Z\Z?B�X[K9biMYIF��N�J*V�K=E*MON�I ð ZFb1IrK=V�MO^�çCN+{2V2B�E*J*MO^9U,ñ�MYI+E-N(ÆnGHs�K�Z1l
]$B�J*E*MOULB�V2B�I+E-U;j&zrK�U-B9Z�MYI~K9]@K=MYX[K=z?XOB�zrK=I�ZFQ"MOZFE*u�V2B;K�U*W?J-B�V2B�I+E;d(è�u?MYXOB(E*u�B(U*ELK=E*MO^
V2B�E*J*MO^9U�K=J-B2^9N�I�U*ELK=I�E;jyU*W�^Lu�K�U�E*u�B2XYMYI?T�^;K=grK�^�MYEob~K=I�Z�E*u�B2��{�u�N�g~^9N�W?I+E;jyE*u�B
ZFb1IrK=V�MO^eV2B�E*J*MO^9U�]@K=J*b�K�^9^9N�J-ZFMYI?_|E-N�ZFMÛÚ}B�J-B�I�E�E*JLK���^eXON$K�Z�j+U*W�^Lu�K�U�E*u�BnK9]@K=MYX[K=z?XOB
zrK=I�ZFQ"MOZFE*u�N=�"KiXYMYI?TaN�J�grK=E*u0d�GHMY]$B�I�E*u�B��
K�^�E�E*urK=EhB�I�Z1l�E-N=lRB�I�Z ð M�d B@d�z}B�ERQSB9B�I
U-E*W?zm��{1U,ñ�çCN+{iK�U-U*W?JLK=I�^9B�MOUpW?I�^9B�J*ELK=MYImQ"MYE*uÓÆRg?X[K=MYI\Æ"G�s�J-N�W?E*MYI?_�ÇLjFE*u�B�IrK=E*W?JLK=X
U-E-B�g2MOU�E-NhB9U-ELK=z?XYMOU*uiU-N�V2B�U-N�J*E�N=�0B�I�Z1l�E-N=lRB�I�Z�E*W?I?I�B�XYXYMYI?_�MYIiN�J-Z?B�J�E-N�^�MYJ-^�W?V|]$B�I�E
E*u�Bhg?J-N�z?XOB�V2Un_$B�I�B�JLK=E-B9Z`z�biE*u�BhE*JLK=I�U*MYEnE*u?J-N�W?_@u`E*u�Bh^9N�J-B|N=�7E*u�B Å I+E-B�J*I�B�E;d

�eu�BcN;]$B�J*X[K9bÈçCN+{���N�W?E*MYI?_a��JLK=V2B�QSN�J*T�g?J-B9ULB�I+E-B9Z�MYI§m Û�Ï�w�Æ
+
· ¸ n MYI�U*ELK=XYXOU

³�]$B�J*X[K;bP�!I+E*MYE*MOB9U ð ³C�pñCMYI~gkB9B�JhU*E*W?z��H{1U;jyK=I�Z�V�K=MYI+ELK=MYI�U�K=IPN;]$B�J*X[K;b�J-N�W?E*MYI?_
^9N�I�E*J-N�X!zrK�U-B9Z�N�I~çCN+{vV2B;K�U*W?J-B�V2B�I+E-U;j&MYI�N�J-Z?B�J�E-Nm^9N�g}B�Q"MYE*uPK�_@MY]$B�I�{1B�J*]1MO^9B
x&B�]$B�X�{�gkB9^�MÛ�r^;K=E*MON�I ð {1x7{?ñ|��N�J(E*JLK���^`B�D?^-urK=I?_$B@d���B;K�^�E*MYI?_�E-N~{1xy{�]1MON�X[K=E*MON�I0j
E*u�B�N;]$B�J*X[K9b�J-N�W?E*MYI?_|^9N�I+E*J-N�XkJ-B9^9N�IF��_@W?J-B9UpÆnGHs~V2B�E*J*MO^9U;d�GCMY]$B�I2E*u�B�K=zkNt]$BnV2B�IFl
E*MON�I�B9Z�ZFMÛ��^�W?XYE*MOB9U�E-N�^9N�I+E*J-N�X�MYI�^9N�V�MYI?_|E*JLK���^"ZFMOU*E*J*MYz?W?E*MON�I0j$E*u�B"Nt]$B�J*X[K9b(J-N�W?E*MYI?_
^9N�I�E*J-N�X�V2N�ZFMÛ�rB9U�E*u�B ¬e�6µt·�¬�Ât¨��d¤t´ grK=JLK=V2B�E-B�J�MYI�E*u�BhJ-B�V2N�E-B(��{ ð M�d B@d"E*u�B�N�W?E3l
_$N�MYI?_�E*JLK���^�E-N;QeK=J-Z?U�E*u�Bh��{iE*urK=E�Z?B�E-B9^�E-B9ZvK=Ia{1xy{m]1MON�X[K=E*MON�I¾ñ�d
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�eu�B"��N�W?E*MYI?_��SN�I�E*J-N�Xrs!X[K=E3�
N�J*V¯g?J-B9U-B�I+E-B9Z�MYIæm Ï�ÆS�
+
· ¸ n J-B�XYMOB9U�N�I2ÆnGHs~K=I�Z

K=uFl�u�N1^HJ-N�W?E*MYI?_2z}N9D?B9UnN�W?EnN=��E*u�BHJ-N�W?E-B�JnE-N(zkN1N@U*EeE*u�BH_@XON�zrK=X0J-N�W?E*MYI?_���W?I�^�E*MON�I0j
K�ULU*W?V�MYI?_\E*urK=ECI�NtQSK�Z�K;b1U�_@MY_+K$Í�E-B�JLK=z?MYE�J-N�W?E-B�J-UHV�W�U*EHzkB�U*g}B9^�M[K=XYMY¹;B9ZaMYI�grK�^LT$B�E
�
N�J*QSK=J-ZFMYI?_�j1Z?B�XOB�_+K=E*MYI?_|^9N�V�g?XYMO^;K=E-B9Z�ELK�U*T1U�U*W�^-u�K�U!grK=E*u2^9N�V�g?W?ELK=E*MON�I\K=I�Z2^9N�IFl
U-E*J*W�^�E*MON�IvN=�7E*u�BhJ-N�W?E*MYI?_2ELK=z?XOB�E-N2B�DFE-B�J*IrK=X&B�I+E*MYE*MOB9Utd

³�E*u�B�J2MYI?MYE*M[K=E*MY]$B9UmK=J-B\zrK�ULB9Z�MYI�B�D1E-B�I�U-MON�I�U�N=��w�s�x7{��0JLK���^`��I?_@MYI�B9B�J*MYI?_
g?J*MYI�^�MYg?XOB9U2��N�J�MYI+E-B�J3lRZ?N�V�K=MYI¶�"�nd���B���W?MYJ-B�V2B�I+E-U2��N�Jiw�s�x7{ Å I�E-B�J3lR�H{��"�ÙK=J-B
z}B�MYI?_`Z?B���I�B9ZPz�b�E*u�B Å ���"Ï mwvL� ·@Ç n d��ÙJ-B9^9B�I+E|g?J-N�g}N@ULK=X�N=�"�C{�Hs�lR�"�fB�DFE-B�IFl
U-MON�I�U0E-NnU*W?g?g}N�J*E&MYI�E-B�J3lR�H{hxy{1saB9U*ELK=z?XYMOU*u?V2B�I�Eºm s�Æ · µ n K=XYXON;QnU7B���^�MOB�I+E�B9U*ELK=z?XYMOU*uFl
V2B�I�ECN=��MYI�E-B�J3lRZ?N�V�K=MYIPxy{1s�U;dH³�g?E*MON�IrK=X7�
K�U*E�J-B9U*E-N�JLK=E*MON�I�J-B��+W?MYJ-B�V2B�I�E-U;j}z+b1grK�U-U
E*W?I?I�B�XOUtj+Z?B�E-N�W?J�xy{1s�USK=I�Z2N�E*u�B�JSK�ZF]�K=I�^9B9Z(�
B;K=E*W?J-B9UpK=J-B�U*W?g?gkN�J*E-B9Z�j+Q"u?MYXOBn^9N�V(l
g?XYb1MYI?_PQ"MYE*u�E*u�B�K���N�J-B�V2B�I�E*MON�I�B9Z�J-B���W?MYJ-B�V2B�I+E-UtjeMYI�grK=J*E*MO^�W?X[K=Jm^9N�IF�rZ?B�I�E*M[K=XYMYERb
K=I�Z�g?J-N�E-B9^�E*MON�I0dH�eu?MOUCg?J-N�gkN@ULK=X7MOU�K�grK=J*E*M[K=X�J-B9U*W?XYEHN=��E*u�B Å {1�Î�eE*J*MYW?V�g?J-N=Ô*B9^�E
m s7B�X · µ n jrQ"u?MO^-u�J-B�]�MOB�QnU�E*u�B|U*ELK=E-B�N=�!E*u�B�K=J*E�MYI�MYI+E-B�J3lRZ?N�V�K=MYIaJ-N�W?E*MYI?_cK=I�Z`g?J-N=l
g}N@U-B9UnULB�]$B�JLK=XyB�I?urK=I�^9B�V2B�I+E-U�K=I�Z�B�D1E-B�I�U*MON�I�U�E-N2B�DFMOU*E*MYI?_�g?J-N�E-N1^9N�XOU;dS�eu�B�J-B�K=J-B
K=XOULN�MYI�E-B�J-B9U*E*MYI?_�g?J-N�g}N@ULK=XOU(zrK�U-B9Z�N�I�E*u�B\waK=IrK=_$B�V2B�I+E�s�X[K=I�B@j�B�]$N�XY]1MYI?_���J-N�V
E*u�B�^9N�I�^9B�g?E�N=�(Æ"K=I�ZFQ"MOZFE*ufÆSJ-N�T$B�J;dØÏ�N�J`B�D�K=V�g?XOB�E*u�B Å {1� w�B9U-^;K=X�g?J-N=Ô*B9^�E
m qCN;Q · ¸ n g?J-N�gkN@U-B9UhK=I~K=J-^Lu?MYE-B9^�E*W?J-B2zrK�U-B9ZaMYI�E*u�B2K�ZF]$B�J*E*MOULB�V2B�I+E�N=��çCN+{�^;K=grK�l
z?MYXYMYE*MOB9Umz}B�ERQSB9B�I¶��{1U;j"K=I�Z�z?W?MYXOZ?U\K~^;K�U-^;K�Z?B9Z�çCN+{�g}B9B�J*MYI?_~V2N1Z?B�X�zrK�ULB9Z�MYI
E*u�B9ULBmK�ZF]$B�J*E*MOU-B9Z�^;K=grK=z?MYXYMYE*MOB9U��
N�J�U-N=��E(çCN+{~B�IF��N�J-^9B�V2B�I�E;dPçCÆ"G�sÎMOU(K\��W?I�Z�K�l
V2B�I�ELK=X�z?W?MYXOZFMYI?_mz?XON1^-T�N=��E*u?MOU�g?J-N�g}N@ULK=X�j�K=I�Z�w�s�x7{v�"�!lRxy{1s�UhK=J-B�B�I+]1MOU*MON�I�B9Z
K�U�K�V2B9^-urK=I?MOU*V ��N�J"MYI�E-B�J3lRZ?N�V�K=MYI�çCN+{mQ"MYE*uvurK=J-Zc_@WrK=JLK=I+E-B9B9U;d

Å I�E*u�BvI�B�DFEmULB9^�E*MON�I�QSB�Q"MYXYXCg?J-B9U-B�I�EiE*u�B���w��òMYI+E-B�J3lRZ?N�V�K=MYIÌB�DFE-B�I�U*MON�I0j
Q"u?MO^LuvMOU"MYI�U-g?MYJ-B9Zcz+b\E*u�BHMOZ?B;K�Ung?J-B9ULB�I+E-B9Z`MYIcE*u?MOU�U-B9^�E*MON�I0j�B�DFg?XON�J*MYI?_2E*u�B�g}N@U-U*MÛl
z?MYXYMYE*MOB9U�N=���SN�I�E*J-N�X7K=I�ZcwaK=IrK=_$B�V2B�I+EHs!X[K=I�Bh^9N1N�gkB�JLK=E*MON�I0d

Kß'�� °p6�-Lv�|»ðK±9+(¢�37/56Øö«*ø$ v	xW-LvS698�/5+7698
Å I+E-B�J3lRZ?N�V�K=MYIa^9N�I?I�B9^�E*MY]1MYERb�K=_@J-B9B�V2B�I�E�MOU�zrK�U-B9ZcMYI`E*u�B�K���N�J-B�V2B�I�E*MON�I�B9ZvgrK=MYJCN=�
J-B�X[K=E*MON�I�U-u?MYg�U<� ��%HI>���C2���k�	D¾�3��¾;��)���� K=I�Z D��-���I��>����	D?�-��� dc��U|Z?B9U-^�J*MYzkB9Z~MYI�{1B9^�E*MON�I
ÐFd²±FjeK�U(��K=J�K�U2B�I�Z�W�U-B�J-U�W?g}Z�K=E-B9U�^9N�I�^9B�J*I�B9Z�jSMOU�W�ULB���W?X"E-N�B9U*ELK=z?XYMOU-u�çCN+{�K�U3l
U-W?JLK=I�^9Bhg}N�XYMO^�MOB9U�N�IvU*E*W?z��H{kd��"^9^9N�J-ZFMYI?_mE-Næm s�Æ · µ n j�MYEnMOUng}N@U-U*MYz?XOB�E-N�B9U*ELK=z?XYMOU*u
�"�!lRxy{1s�U ð KP�"��E*W?I?I�B�X�ñ�z}B�ERQpB9B�I¶J-B�V2N�E-B�^9N�N�g}B�JLK=E*MYI?_�U*E*W?z���{�E*urK=EcK=_@J-B9B
B�D?^-urK=I?_@MYI?_�E*JLK���^mQ"MYE*u�^9B�J*ELK=MYIÈçCN+{~_@WrK=JLK=I+E-B9B9U;d�ACN�E-BmE*urK=E�E*u�B\�"��E*W?I?I�B�X
B�IrK=z?XOB9U�E*u�BhJ-B�V2N�E-B��H{cE-N2B9U*ELK=z?XYMOU*uaK�g}B9B�J3l�E-N=l�gkB9B�J�J-B�X[K=E*MON�I�U*u?MYg0d"�eu?MOU�MOZ?B;K�MOU
MYXYXYW�U-E*JLK=E-B9ZcMYIvÏ7MY_@W?J-B|ÐFd ® d

�eu?MOU��"��E*W?I?I�B�Xr^;K=I�z}B"^9N�I�U*MOZ?B�J-B9Z�K�U�KCg?u�b1U*MO^;K=XrXYMYI?T|�
N�J�J-N�W?E*MYI?_|^9N�V�g?W?ELK�l
E*MON�I\z�b�E*u�B Å GHsyj1M�d B@d�K�J-N�W?E*MYI?_�K�Z=Ô-K�^9B�I�^�b�MOUez?W?MYXYE;j�K=I�Z\�H{ ® K=I�Z\��{F±|z}B9^9N�V2B
g}B9B�J-U ð V2B;K=I?MYI?_�ZFMYJ-B9^�E*XYb2^9N�I?I�B9^�E-B9Zrñ�K=E�E*u�BnÆnGHs~J-N�W?E*MYI?_�XOB�]$B�X�d!A�N�E-B�K=XOU-N�E*urK=E
N�E*u�B�J�T�MYI�Z�N=��U-B�J*]�MO^9B9UC^;K=Ivz}BeÔ*N�MYI+E*XYb`Z?B�g?XONtb$B9Z�z}B�ERQSB9B�I�J-B�V2N�E-B�g}B9B�J-U;j?�
N�JnMYIFl
U-ELK=I�^9BhMYI+E-B�J3lRZ?N�V�K=MYIPxyK9b$B�J�µ2w�s�xy{?Í=ÆnGHsÉ�Cs�A�U;d"�eu?MOU�MOU�gkN@U-U-MYz?XOB�E*urK=I?T1U�E-N
E*u�BHJ-B�X[K=E*MON�I�U-u?MYg`zkN�E*uvK=E"E*u�B|w�s�x7{\K=I�Z`ÆnGHs�XOB�]$B�X�d��eu�B��"��ÆSJ-N�T$B�J�B�XOB�V2B�I�E
MYImE*u�B���_@W?J-B�MOUpE*u�B�E-B�J*V�MYIrK=E*MON�Icg}N�MYI+Ep�
N�J�E*u�B�MYI+E-B�J3lRZ?N�V�K=MYI`�"��E*W?I?I�B�X�d Å Ep^;K=I
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z}BHK|U*ELK=I�Z1loK=XON�I�BHJ-N�W?E-B�J"N�J"KhXON�_@MO^;K=X�B�I�E*MYERb$j?M�d B@d�K|XON�N�g?zrK�^LT�MYI�E-B�J3�
K�^9BHMYIcKhz}N�J3l
Z?B�JCÆnGHs�J-N�W?E-B�J;d��eu�B��"��z?J-N�T$B�JCMYV�g?XOB�V2B�I+E-UHE*u�B|gkN�XYMO^�b�Ít��XYE-B�J*MYI?_\gkN�XYMO^�MOB9UHK=E
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g}N@U-U*MYz?XOBeE-N|B9U*ELK=z?XYMOU*u�E*J*W�U-E-B9Z�J-B�X[K=E*MON�I�U*u?MYg�UpzkB�EoQpB9B�I\��w���U�MYI2J-B�V2N�E-B�Z?N�V�K=MYI�U
E-N�^9N1N�g}B�JLK=E-B�MYIv^9N�I?I�B9^�E*MY]1MYERbcU-B�E*W?g¾ñ�d
�SôPv�ô�ö a"����ù»û_��ÿ�ý��©��B���]E���^ø�I ùd�g��]��EI_BD���zÿEBDI>��û�BVAb����ùLÿ|�Gü&��I
�SN1N�g}B�JLK=E*MON�I�z}B�ERQSB9B�I�J-B�V2N�E-B(��w��CUn^;K=I�zkB�B9U*ELK=z?XYMOU*u�B9Z�N;]$B�JhK�V�K=IrK=_$B�V2B�I�E
Nt]$B�J*X[K9b$j�z?W?MYXYE�N;]$B�J!E*u�B�B�I�Z1l�E-N=lRB�I�Z2�"�PE*W?I?I�B�X ð z�b�V2B;K=I�U�N=�kw�s�xy{�X[K=z}B�X�U*ELK�^-T�l
MYI?_�j?��N�J"MYI�U*ELK=I�^9Btñ�d��eu�B9U-B�XON�_@MO^;K=X0J-B�X[K=E*MON�I�U*u?MYg�UHK=J-B�U*u�NtQ"I`MYIvÏ7MY_@W?J-B|ÐFd²±Fd
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Ï7MY_@W?J-B|ÐFd²±p��x0N�_@MO^;K=X0J-B�X[K=E*MON�I�U-u?MYg�U�z}B�ERQSB9B�IvJ-B�V2N�E-Bh��{
�eu�B�J-B|K=J-B|K=EnXOB;K�U*E�ERQpN2gkN@U-U-MYz?XOB�QSK;b1U�E-N(W�U-BhU*W�^Lu`XON�_@MO^;K=X0MYI+E-B�J-^9N�I?I�B9^�E*MON�I0d

�eu�B���J-U*E`N�g?E*MON�I�MOUmE-N�J-B�XYb�N�I¶ÆnGHs ð K=I�ZfçCÆnGHsSñ\K=E*E*J*MYz?W?E-B9U;jHB9U*ELK=z?XYMOU*u?MYI?_
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E*u�B(Z?N�V�K=MYI�g}N�XYMO^�MOB9UhK�UC��XYE-B�J-UHMYIaE*u�B�z}N�J-Z?B�JHJ-N�W?E-B�J-U ð E*u�B(�"��z?J-N�T$B�J-U,ñ�dhACN�E-B
E*urK=EiQ"u�B�I�K��"�ÙE*W?I?I�B�X�MOUiB9U*ELK=z?XYMOU*u�B9ZÈzkB�EoQpB9B�I�J-B�V2N�E-B�U*E*W?z��H{1UmK=I�Z�E*u?MOU
XYMYI?T\MOU�K�ZF]$B�J*E*MOULB9Z`MYI`E*u�B|gkB9B�J*MYI?_�ÆnGHs�U-B9U-U*MON�I0j¾K=EnXOB;K�U*EnEoQpNmÆ"G�s�grK=E*u�U�B�DFMOU*E
z}B�ERQSB9B�I�E*u�B\^9N�I�U*MOZ?B�J-B9Z��H{1U�� ð ® ñ|E*u�BiW�U-WrK=X Å s/��{+lRs7K=E*u0jSK=I�Z ð ±$ñ|E*u�BmgrK=E*u
Nt]$B�JnE*u�BH�
N�J*QSK=J-ZFMYI?_\K�Z=Ô*K�^9B�I�^�b ð M�d B@d!E*u�Bh�"�ÈE*W?I?I�B�X�ñ�d��eu�W�U;j?E*u�B�MYI�E-B�J3lRZ?N�V�K=MYI
E*JLK���^�V�K9bÈzkB�^�X[K�U-U*MÛ�rB9Z¶K�U�z}B9U*E3lRB�Ú�N�J*E�E*JLK���^@j�Z?B�XYMY]$B�J-B9Z¶Nt]$B�JiE*u�B�U*ELK=I�Z�K=J-Z
ÆnGHsØ��{+lRs�K=E*u0jhK=I�Z¶_@WrK=JLK=I+E-B9B9Z�E*JLK���^@j��
N�J*QSK=J-Z?B9ZÌNt]$B�JcE*u�B��"� E*W?I?I�B�X ð U,ñ�d
�eu?MOUc^�X[K�ULU*MÛ�r^;K=E*MON�I�^;K=I�z}B�z?M[K�U-B9Z�z+bÈI�B�EoQpN�J*T�K�ZFV�MYI?MOU*E*JLK=E-N�J-UvK=E\E*u�Ba��w��
Q"u?MO^LuvMYIcE*W?J*Iv^;K=I�^9N�IF��_@W?J-BhU*W?MYELK=z?XOBhÆnGHsÈgkN�XYMO^�MOB9U"MYIvE*u�Bh�"��ÆSJ-N�T$B�J;d

�eu�BiW�U,K=_$BiN=��E*u�B\��w��CUhMYI�E*u?MOU(N�g?E*MON�I�MOU�J-B9U-E*J*MO^�E-B9Z�E-N�zrK=I�ZFQ"MOZFE*u�z?J-N=l
T$B�J*MYI?_�dSçCN+{2_@WrK=JLK=I�E-B9B9U�K=J-BHU-N=��EeK=I�ZcB�IF�
N�J-^9B9Z\z+bmÆnGHs�gkN�XYMO^�MOB9UnK�USV2B�I�E*MON�I�B9Z
K=z}N;]$B@d

�eu�B�U-B9^9N�I�Z|gkN@U-U-MYz?MYXYMYERbHMOU0E-N"XOB�EyE*u�B���w��CU0^9N�N�g}B�JLK=E-B�E-N�U-B�E*W?g|MYI�E-B�J3lRZ?N�V�K=MYI
x7{1s�UCE*JLK=I�U*gkN�J*E-B9Z�z�b`E*u�B��"��E*W?I?I�B�X�dC�eu�B�^;K=grK�^�MYEobvMOU�E*u�B�IaJ-B9U*E*J*MO^�E-B9ZvE-NiE*u�B
�"��E*W?I?I�B�XrzrK=I�ZFQ"MOZFE*u0d�è�u?MYXOB"E*u�Bn��J-U*E�V2N1Z?B�XrMOUpU*W?g?gkN�J*E-B9Z�MYI Å s�K=I�Z�W�ULB9U�E*u�B
�"��E*W?I?I�B�X�N�I?XYbcK�UHK(g}B9B�J*MYI?_�XYMYI?T}j�E*u�B�U-B9^9N�I�Z�N�I�B|W?I?XOB;K�U*u�B9U�E*u�Bhg}N@U-U*MYz?MYXYMYE*MOB9U
N=�yE*u�BC��w�����N�JeMYI+E*JLK(K=I�Z\MYI�E-B�J3lRZ?N�V�K=MYI`grK=E*uc^9N�V�g?W?ELK=E*MON�I0jrK=XYXON;Q"MYI?_2I�B�EoQpN�J*T
K�ZFV�MYI?MOU-E*JLK=E-N�J-U�E-N�E*MY_@u�E*XYb�V�K=IrK=_$B�MYI�E-B�J3lRZ?N�V�K=MYI~^;K=grK�^�MYERb$d Å ECMOUCQpN�J*E*u�I�N�E*MYI?_
E*urK=ESMYIcK=I+bi^;K�ULB�E*u�B�çCN+{�_@WrK=JLK=I�E-B9B9Un^;K=I\N�I?XYb2zkBCB�IF�
N�J-^9B9Z�MYImE*u�B Å I?_@J-B9U-UeK=I�Z
��_@J-B9U-U|��{kj�Q"u?MYXOB�E*u�B�MYI�E-B�J3lRZ?N�V�K=MYI��"�ÌE*W?I?I�B�XeçCN+{�B�IF��N�J-^9B�V2B�I�E�Z?B�g}B�I�ZPN�I
E*JLK=I�U-MYE�K=_@J-B9B�V2B�I+E-U;d�è�u?MYXOBiMYE(MOU(g}N@U-U*MYz?XOBmE-N�U-B�E*W?g�B�I�Z1l�E-N=lRB�I�Z�MYI�E-B�J3lRZ?N�V�K=MYI
x7{1s�U;jHE*u�B�U-^;K=X[K=z?MYXYMYEobÌN=��V�W?XYE*MYg?XOBPMYI�Z?B�g}B�I�Z?B�I+E��"�!lRxy{1s�U�zkB�EoQpB9B�IfI�B�EoQpN�J*T
J-B�V2N�E-B2gkB9B�J-U ð M�d B@d2^9N�N�g}B�JLK=E*MYI?_�U-E*W?zP�H{1U,ñ�MOUß�+W�B9U*E*MON�IrK=z?XOB@dm�ÙV2N�J-B�J-B;K=XYMOU*E*MO^
K=g?g?J-N$K�^Lu2MOU7E-NHB9U*ELK=z?XYMOU*u2�"��B�I�Z1l�E-N=lRB�I�Z�grK=E*u�U!Nt]$B�J!g?J-B�]�MON�W�U*XYb�^9N�IF��_@W?J-B9Z2B�I�Z1l
E-N=lRB�I�Z�E*W?I?I�B�XOU;jkU*W?g?g}N�J*E-B9Z`z+bcE*u�B��"�¶ÆpJ-N�T$B�J-UHK=I�Z`E*u�B���w��CU;dp�eu�B�U-B�E*W?g�N=�
U-W�^-u`B�I�Z1l�E-N=lRB�I�Z`�"��grK=E*u�UnMOU"Z?B�g?MO^�E-B9ZcMYI`Ï7MY_@W?J-BhÐFd²µ�K=I�ZcZ?B9U-^�J*MYzkB9Z\u�B�J-B;K���E-B�J<�
® dn��^�XYMOB�I+E�N�J�V�K=IrK=_$B�V2B�I�EpK=g?g?XYMO^;K=E*MON�I�MYI��H{ ® ^9N�IF��_@W?J-B9U�E*u�B Å I?_@J-B9ULU7x7{1�|j
U*g}B9^�MÛ��b1MYI?_�E*u�BhZ?B9U*E*MYIrK=E*MON�I`MYI��H{F±�K=I�ZcE*u�B�çCN+{m^9N�I�U*E*JLK=MYI+E-U;d

±Fdn�eu�B Å I?_@J-B9U-U�x7{1�fJ-B���W�B9U*E-U�^9N�V�g?W?ELK=E*MON�I���J-N�V E*u�B|��w�� ð ��{ ® ñpQ"MYE*uvE*u�B
_@MY]$B�I`grK=JLK=V2B�E-B�J-U;d

µFdn��w�� ð ��{ ® ñSJ-B;K=XYMY¹;B9UCE*urK=E�E*u�B�B�_@J-B9U-Ung}N�MYI+ECz}B�XON�I?_$U�E-NmK(gkB9B�J*MYI?_mJ-B�V2N�E-B
�H{ ð �H{F±$ñ�jk^-u�B9^LT1U�^�J-B9Z?B�I�E*M[K=XOU;j�K=I�Z�^9N�V�g?W?E-B9U�K=I�MYI+E*JLK�lRZ?N�V�K=MYIP��DFg?XYMO^�MYE
��N�W?E-B�zrK�U-B9Z�N�I�E*u�B�çCN+{�Z?B9UL^�J*MYg?E-N�J-U��
N�J*V E*u�B Å I?_@J-B9U-Umxy{1�òE-N;QeK=J-Z?U
E*u�Bc�"�¯ÆSJ-N�T$B�J�MYI��H{ ® d�ËCU*MYI?_aE*u�B\V�K=IrK=_$B�V2B�I+EiNt]$B�J*X[K9b$je��w�� ð �H{ ® ñ
^9N�V�V|W?I?MO^;K=E-B9U�Q"MYE*u�MYE(g}B9B�J���w�� ð ��{F±$ñ�MYI�U*E-B�g ð µ o ñ�dP�eu�BmzrK=I�ZFQ"MOZFE*u
E-NiK=XYXON1^;K=E-B|E*u�B|J-B��+W�B9U-E�N�IvE*u�B��"�ÈE*W?I?I�B�X7MOUnI�B�_$N�E*M[K=E-B9Z�j�K=I�ZvMÛ��E*u�B�J-B�MOU
K=_@J-B9B�V2B�I+E;j�J-B9U-N�W?J-^9B9U�K=J-B�J-B9ULB�J*]$B9ZhMYIhE*u�B��"��E*W?I?I�B�X1K=I�Z�K"^9N�J*J-B9U*g}N�I�ZFMYI?_
MYI+E*JLK�lRZ?N�V�K=MYI�xy{1s/MYI��H{F±�MOU�U*MY_@IrK=XYXOB9Z���J-N�V �"�¯ÆSJ-N�T$B�J ð �H{F±$ñ�E-N�E*u�B
B�_@J-B9U-U�gkN�MYI�E;d��eu�B����Î��N�J�E*u?MOU�xy{1s�MOUC^9N�V�g?W?E-B9Z�z+bcE*u�B���w�� ð ��{F±$ñSMYI
U*E-B�g ð µOÇ ñ�d
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STUB
AS1

RMA(AS1)

STUB
AS2

RMA(AS2)

END TO END
TE-LSP

TE BROKER TE BROKER

MANAGEMENT
OVERLAY

(1)

(2,4)

(3)

(3’)

(3’’)

(4’’)

(5) (5’’)

(6’’)
(6)

(4’)

Ingress LSR

Egress LSR

Client/Management

LSP1 LSP2 LSP3

INTERDOMAIN END TO END TE-PATH

(5’) (6’)

Ï7MY_@W?J-B|ÐFd²µp� Å I+E-B�J3lRZ?N�V�K=MYIaB�I�Z1l�E-N=lRB�I�Z`grK=E*uvU-B�E*W?gcQ"MYE*u�^9N�N�g}B�JLK=E*MY]$Bh��w��CU

¸�d�³�I�^9Be^9N�V�g?W?E-B9Z�j$E*u�Be��w�� ð U�ñ�U*MY_@IrK=XOU�E*u�Be^9N�J*J-B9U*g}N�I�ZFMYI?_hxy{1s�U�MYI(J-B�V2N�E-B
�H{1Utj1U-E-B�g�U ð ¸�ñ�j ð ¸ o ñ�j ð ¸�Ç ñ�d!A�N�E-BHE*urK=E"E*u�BhK�ULU*MY_@I?V2B�I+E�N=�7J-B9U-N�W?J-^9B9U"MYI\E*u�B
�"� �&W?I?I�B�XnMOU�Z?N�I�Bcz+b�E*u�Bc��w��CU;j�^9N�IF��_@W?J*MYI?_PE*JLK���^cg}N�XYMO^�MYI?_�MYI�E*u�B
E*W?I?I�B�XpB�I�ZFg}N�MYI+E-U;d\�eu?MOU�U*MYV�g?XYMÛ�rB9U|E*u�B2V�K=MYI+E-B�IrK=I�^9B\N=�"E*u�B2�"�Î�&W?I?I�B�X
U*MY_@IrK=XYXYMYI?_�jFU*MYI�^9B"E*u�B�_@XON�zrK=XrJ-B9U-B�J*]@K=E*MON�I�MOUpV�K�Z?B�N�I?XYb�N�I�^9B ð Q"u�B�I\^9N�IF��_�l
W?J-B9Zrñ�j0K=I�Z�E*u�B|E*JLK���^�MOUH^9N�I+E*J-N�XYXOB9Z�z�bvB�I�ZFg}N�MYI+E-U�N=��E*u�B�XYMYI?T`MYI�I�N�J*V�K=X
N�gkB�JLK=E*MON�I0d���I�N�E*u�B�J2N�g?E*MON�I�MOU�E-NaZ?N�X[K=zkB�X"U*ELK�^LT�MYI?_�j�MYI�Q"u?MO^-u�^;K�U-BcK=I
xy{1s�MOU"^9N�IF��_@W?J-B9Zc�
N�JnB;K�^-uvJ-B���W�B9U*E;d

Ç d Å I?_@J-B9ULU�xy{1� MYI���{ ® MOU-U*W�B9U2Kask�!�çq V2B9ULULK=_$BcZ?N;Q"I�U*E*J-B;K=VÖE-NaE*u�Bc�"�
ÆSJ-N�T$B�J�MYI~��{ ® j7Q"u?MYXOB2E*u�Bi�"�ÎÆSJ-N�T$B�J�MYI~�H{F±`MOU-U*W�B9U�K`sk�!�çq V2B9U-ULK=_$B
Z?N;Q"I�U*E*J-B;K=VòE-NiE*u�B|�!_@J-B9ULUCx7{1�ÎMYI��H{F±2MYI�U-E-B�g ð Çny9y ñ�dC{�E-B�g ð Çpo ñeQSN�W?XOZ
zkBeE*u�B�s¾�!�çq�V2B9U-ULK=_$BS��J-N�V �"�PÆSJ-N�T$B�J ð ��{ ® ñ7E-NtQSK=J-Z?U�MYEp^9N�J*J-B9U*gkN�I�Z?B�I�E
�"��lR�0W?I?I�B�X�B�I�ZFg}N�MYI+E;j$z?W?EyE*u?MOU7Z?B�gkB�I�Z?U�N�I�E*u�B�V2B�E*u�N1Z�^-u�N@U-B�I�E-N�^9N�I�E*J-N�X
E*JLK���^@j¾K�U"V2B�I�E*MON�I�B9Z`MYI ð ¸�ñ�d

ÐFdnË�g}N�I�J-B9^9B�g?E*MON�I2N=�ksk�!�çq�V2B9U-ULK=_$B"K=I�Z�X[K=z}B�X?K�ULU*MY_@I?V2B�I+E;j@E*u�Be�"��ÆSJ-N�T$B�J
ð �H{ ® ñ�MOU-U*W�B9U(K`���p{�ØV2B9U-ULK=_$B�W?g�U*E*J-B;K=V E-NvE*u�B Å I?_@J-B9U-U�xy{1�ØK=I�ZPE*u�B
�!_@J-B9U-U(xy{1�ØZ?N�E*u�B\ULK=V2B�E-NtQSK=J-Z?U(E*u�B\�"��ÆSJ-N�T$B�J ð ��{F±$ñhMYI�U*E-B�g ð ÐOÇ ñ�d
��_+K=MYI0j0{�E-B�g ð Ð o ñ�QpN�W?XOZ�z}B|E*u�B����p{� V2B9U-ULK=_$B���J-N�Vò�"�¶ÆSJ-N�T$B�J ð ��{F±$ñ
E-N;QeK=J-Z?U�MYE!^9N�J*J-B9U*g}N�I�Z?B�I+E��"��lR�&W?I?I�B�X¾B�I�ZFg}N�MYI+E;j+z?W?E7E*u?MOU!Z?B�g}B�I�Z?U�N�I(E*u�B
V2B�E*u�N�Zv^-u�N@U-B�I`E-N�^9N�I+E*J-N�X&E*JLK���^@j¾K�U"V2B�I+E*MON�I�B9ZvMYI ð ¸�ñ�d

³�I�^9B\E*u�B\��B9U*]~w�B9U-ULK=_$BmJ-B;K�^-u�B9U�E*u�B Å I?_@J-B9U-U�xy{1��j�B;K�^-uÈxy{1s¯MOU�B9U*ELK=z?XYMOU*u�B9Z
K=I�Z�E*JLK���^�^;K=Ivz}B�K�U-U*MY_@I�B9Z�E-N2E*u�B�K=g?g?J-N�g?J*M[K=E-B(Ï�N�J*QSK=J-ZFMYI?_`����W?MY]@K=XOB�I+E|�pX[K�U-U
ð Ï��p�"ñ�d�ACN�E-B(E*urK=E�E*u�B Å I�E-B�J3lRZ?N�V�K=MYI��!I�Z1l�E-N=lRB�I�Z~s7K=E*uPMOUH^9N�V�g}N@U-B9Zaz+b�E*u?J-B9B
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^9N�J*J-B9U-gkN�I�ZFMYI?_cxy{1s�U ð xy{1s ® j�xy{1s�±Fj�xy{1s�µiMYIaÏ7MY_@W?J-B�ÐFd²µ$ñ�jkQ"u?MO^-uPK=J-B�^9N�I�^;K=E-B�l
IrK=E-B9Z�K=EnE*u�B��"��z?J-N�T$B�J-U�W�U*MYI?_2E*u�B�w�s�xy{`�SN�I�E*J-N�Xys!X[K=I�B@d

�ÌJ-B�XOB�]@K=I+E�K�U*g}B9^�EnN=�yE*u�BHg?J-N�g}N@ULK=X�MOUeE*urK=EnMYEnB�I�U-W?J-B9UeE*u�B�^9N�IF�rZ?B�I+E*M[K=XYMYERb�N=�
E*u�BeE-N�g}N�XON�_@b(MYIF��N�J*V�K=E*MON�ImK=V2N�I?_hJ-B�V2N�E-B���{1U;d7�eu?MOU!MOU�N�I�B"N=�}E*u�Be��W?I�Z�K=V2B�I�ELK=X
J-B���W?MYJ-B�V2B�I+E-UCN=��E*u�B mwvL� ·@Ç n&Å ���"Ï�Z?N1^�W?V2B�I+E;d
�SôPv�ô;ó j 	������E���tB�ý�� ýFf �^ø�ù³]�ûKýF]çý�I§���
����W?I�^�E*MON�IrK=X�B�]@K=XYWrK=E*MON�ImurK;]$BCzkB9B�I\^9N�I�ZFW�^�E-B9Z\W�U*MYI?_�E*u�B�E-N�g}N�XON�_@b�Z?B�g?MO^�E-B9ZmMYI
Ï7MY_@W?J-B|ÐFd ¸�j�Q"u�B�J-B�E*u�B�XYMYI?TmI¾°tl�I ®@® J-B�g?J-B9U-B�I+E-U�E*u�BHMYI+E-B�J3lRZ?N�V�K=MYIa�"��E*W?I?I�B�X�d

ÏyMY_@W?J-B�ÐFd ¸»� Å I�E-B�J3lRZ?N�V�K=MYI��yN�gkN�XON�_@b\Q"MYE*uc�
N�J*QSK=J-ZFMYI?_\K�Z=Ô*K�^9B�I�^�b
�&B9U*E*MYI?_cE*u�B���w��¯ZFMOU-E*J*MYz?W?E-B9Z�U-N�XYW?E*MON�IPN;]$B�J�E*u?MOU�E-N�g}N�XON�_@b�U-u�N;QnU�I�NmI�B�Q

J-B9U-W?XYE-U�J-B�_+K=J-ZFMYI?_hE*u�B"U*MYV�MYX[K=J!MYI+E-B�J3loK=J-B;K|^;K�U-B@d7w�N�J-B9Nt]$B�J;j+E*MYV�MYI?_�MYIF�
N�J*V�K=E*MON�I2MOU
I�N�EyJ-B�XOB�]�K=I�E&MYIhE*u?MOU7^;K�U-B@j=U*MYI�^9B��
N�J0MYI+E-B�J3lRZ?N�V�K=MYI(J-N�W?E*MYI?_C^9N�I+E*J-N�X1MOU0V2N�J-B�MYV�g}N�J3l
ELK=I�E�E*u�B7��WrK=XYMYERb�N=�¾E*u�B�^9N�I?I�B9^�E*MY]�MYEob$j+V2B;K�U*W?J-B9Z2MYI��H{+lRs�K=E*u�XOB�I?_@E*u0j+zrK=I�ZFQ"MOZFE*u
K�ULU*W?JLK=I�^9B@j?K=I�Z�N�E*u�B�J�çCN+{�J-B�XOB�]@K=I+ESgrK=JLK=V2B�E-B�J-U;jFE*urK=ImE*u�B�B9U-ELK=z?XYMOU*u?V2B�I+EeE*MYV2B@j
^9N�I�U-MOZ?B�J*MYI?_iE*urK=E�E*u�B��"��E*W?I?I�B�XyE*urK=ECU*W?g?g}N�J*E-U�E*u�B|g?J-N�gkN@ULK=XyQpN�W?XOZ�z}BhB9U*ELK=zFl
XYMOU-u�B9Z`K���E-B�JnK�I+W?V�zkB�J�N=�yI�B�_$N�E*M[K=E*MON�I�Unz}B�ERQSB9B�I`E*JLK=I�U*MYEn��{1U;j1Q"u�B�J-B�I+W?V�zkB�J�N=�
Z�K;b1UnV�K9b\g?J-N�zrK=z?XYb\zkBhK=I�K�Z?B���WrK=E-B�V2B�E*J*MO^H�
N�J"E*u�BhB�X[K=g�U-B9Z`E*MYV2B@d

�fV2N�J-B�^9N�V�g?J-B�u�B�I�U*MY]$Bh��W?E*W?J-B�QSN�J*T\B�]@K=XYWrK=E*MON�IvMYI�E*JLK�lRZ?N�V�K=MYI�U*u�N�W?XOZcELK=T$B
MYI�E-NmK�^9^9N�W?I�EhÆnGHsÈg}B9^�W?XYM[K=J*MYE*MOB9U;j}Q"MYE*u���W?J*E*u�B�JHU*g}B9^�MÛ�r^;K=E*MON�I�N=�pE*u�B���w��¡z?J-N=l
T$B�J*MYI?_���W?I�^�E*MON�I0j�K=I�Zmg?J-N�gkB�J"^�X[K�U-U*MÛ�r^;K=E*MON�IcN=�7E*JLK���^�MYI\E*u�BC�"��z?J-N�T$B�J"J-N�W?E-B�J-U;d
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Kß'43 ��+769 �~5��8L/5+7698
Å I+E-B�J3lRZ?N�V�K=MYI�J-N�W?E*MYI?_\MOUHK�^9N�V�g?XOB�D�MOU-U*W�B@j}K=I�Z�^;K=I�I�N�ECzkB�B;K�U*MYXYb`E-B9U*E-B9Z�dC�eu�B
B9U-ELK=z?XYMOU*u?V2B�I+E�N=�¾�"�!lRxy{1s�U�K�^�J-N@U-U���W?E-N�I�N�V2N�W�Up{�b1U-E-B�V2U&MYI(E*u�B Å I�E-B�J*I�B�E;j@W�U*MYI?_
ULN�V2B|N=�!E*u�Bhg?J-N�g}N@ULK=XOUCZ?B�ELK=MYXOB9ZvMYI�{1B9^�E*MON�IaÐFd²µFj¾_@MY]$BhE*u�Bh��N�W?I�Z�K=E*MON�I���N�JC��w��
^9N�XYX[K=z}N�JLK=E*MON�I0dc�eu�B�J-B�X[K=E*MON�I�U*u?MYg�z}B�ERQpB9B�I���w��CU�MOU|U*MYV�MYX[K=J|E-N`E*u�B�MYI�E-B�J3loK=J-B;K
^;K�ULB9U;j+z?W?EeJ-N�W?E*MYI?_�N�grK���W�B�I�B9U-U"K�^�J-N@U-Ue��W?E-N�I�N�V2N�W�U�{�bFU*E-B�V2U;jFZFW�B�E-N�E-B9^Lu?I?MO^;K=X
K=I�Zaz?W�U-MYI�B9U-UHJ-B;K�U-N�I�U;j�V�W�U*E�z}B�ELK=T$B�I~MYI+E-N`K�^9^9N�W?I+E;d�w�N�J-B9N;]$B�J;j7KmzrK=I�ZFQ"MOZFE*u
z?J-N�T$B�J*MYI?_iV2B9^-urK=I?MOU*VÜMOU"I�B9B9Z?B9ZcMYIcE*u�Bh��w��fJ-B�X[K=E*MON�I�U*u?MYg0d
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�eu?MOU�^9N�I�^�XYW�ZFMYI?_�^-urK=g?E-B�Jhg?J-Nt]�MOZ?B9U|KmU*W?V�V�K=J*baN=�pE*u�B�QSN�J*T�g?J-B9U-B�I�E-B9Z�MYI�E*u?MOU
E*u�B9U-MOU;jnJ-B�]1MOU*MYE-U\U-N�V2B�grK=J*E*M[K=Xh^9N�I�^�XYW�U*MON�I�U\_@MY]$B�I�z}B���N�J-B@jCK=I�Z�MOZ?B�I�E*MÛ�rB9UcQ"urK=E
urK�U|zkB9B�I�K�^-u?MOB�]$B9Z�d\�¯��W?E*W?J-B2QSN�J*T�U-B9^�E*MON�I~MOU�MYI�^�XYW�Z?B9Z�j�Z?B�g?MO^�E*MYI?_�g?J-N�V�MOU*MYI?_
K�U-gkB9^�E-UnN=��E*u�B���w���K=J-^-u?MYE-B9^�E*W?J-B@d

QW')& ö«v�1¡/5v�ä + ú  ì+76�-�|}/2����-0/5+7698
�eu?MOUSE*u�B9U*MOUeg?J-B9ULB�I+E-UnK|g?J-N;]1MOU*MON�I?MYI?_�K=J-^-u?MYE-B9^�E*W?J-B�E*urK=E"^9N�V�z?MYI�B9U"E*u�BHU*E*JLK=E-B�_@MOB9U
N=�eE*u�Bi�SN�I�E*J-N�XSK=I�ZPwaK=IrK=_$B�V2B�I+E�s!X[K=I�B��
N�Jh^9N�I?I�B9^�E*MY]�MYEob�g?J-N;]1MOU*MON�I?MYI?_vMYI�E-NvK
u�b�z?J*MOZ�g?J-N�^9B9ULU;d��eu�B�^9N�J-B�N=�0E*u�BCK=J-^-u?MYE-B9^�E*W?J-BCMOUpK=ImB�I+E*MYEob2IrK=V2B9Z���N�W?E*MYI?_�K=I�Z
waK=IrK=_$B�V2B�I+E���_$B�I+E ð ��w���ñ�Q"u?MO^Lu�g}B9B�J-UyQ"MYE*u�z}N�E*u�I�B�ERQpN�J*T(Z?B�]1MO^9B9U7K=I�Z�V�K=IFl
K=_$B�V2B�I�EyU*bFU*E-B�V2U;dy�eu�B!g}B�J3��N�J*V�K=I�^9B�N=�FE*u�B!g?J-N�g}N@U-B9ZhU-N�XYW?E*MON�I�urK�U�z}B9B�I|U*E*W�ZFMOB9Z
z�bcU*MYV|W?X[K=E*MON�IaK=I�Z`^9N�V�grK=J-B9ZvQ"MYE*uvE*u�B�g?W?J-BhwaK=IrK=_$B�V2B�I+E�K=I�Z��SN�I+E*J-N�X7s!X[K=I�B
ULN�XYW?E*MON�I�U�MYIiE*u�B�ULK=V2B�B�I+]1MYJ-N�I?V2B�I+E;d���B9U*W?XYE-USU*u�N;Q¶K�]$B�J*b�J-B;K�U-N�IrK=z?XOBCZ?B�_@JLK�Z�K�l
E*MON�I0j}MYIaE-B�J*V2U�N=�Sg?J-N;]1MOU*MON�I?MYI?_cE*MYV2B@j�MYI�^9N�V�grK=J*MOU-N�I�Q"MYE*u~�SN�I+E*J-N�X�s�X[K=I�B�xy{1s
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x&qCs x&K=z}B�X&qCMOU*E*J*MYz?W?E*MON�I�s!J-N�E-N1^9N�X
x7{1s x&K=z}B�Xy{�Q"MYE-^-u�B9Z�s�K=E*u
x7{1� x&K=z}B�Xy{�Q"MYE-^-u�B9Z���N�W?E-B�J
w Å Æ waK=IrK=_$B�V2B�I+E Å IF�
N�J*V�K=E*MON�IvÆ"K�U-B
w�s�xy{ wvW?XYE*MOs!J-N�E-N1^9N�XyxyK=zkB�X7{�Q"MYE-^Lu?MYI?_
AC� ACB�ERQSN�J*Tc�!XOB�V2B�I+E
A�GHA A�B�DFE�GHB�I�B�JLK=E*MON�IvACB�ERQSN�J*T1U
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ACA Å ACN�Z?B�l�E-N=l�I�N1Z?B�MYI+E-B�J3��K�^9B
³n��w ³�g}B�JLK=E*MON�I�K=I�Z`waK=IrK=_$B�V2B�I+E
³ Å Ï ³�g?E*MO^;K=X Å I+E-B�J*I�B�EoQpN�J*T1MYI?_mÏ�N�J*W?V
³�{1s�Ï ³�gkB�I�{�u�N�J*E-B9U-E�s7K=E*u�Ï7MYJ-U*E"J-N�W?E*MYI?_2g?J-N�E-N1^9N�X
³C�"A ³�g?E*MO^;K=X&�&JLK=I�U*g}N�J*E�A�B�EoQpN�J*T
³ç²�� ³�g?E*MO^;K=X7�pJ-N@ULU,�SN�I?I�B9^�E
sS�S� s�K=E*u��SN�V�g?W?ELK=E*MON�Ia�!XOB�V2B�I+E
sS�"� s7K=E*u��SN�V�g?W?ELK=E*MON�Ia�pXYMOB�I�E
s���� s!J*MY]@K=E-B¡��MYJ*E*WrK=X��pMYJ-^�W?MYE
çCN+{ ç�WrK=XYMYERbcN=��{1B�J*]1MO^9B
��w�� ��N�W?E*MYI?_iK=I�Zvw�K=IrK=_$B�V2B�I�E���_$B�I+E
��wa³CA ��B�V2N�E-B�ACB�ERQSN�J*T`w�N�I?MYE-N�J*MYI?_
�H{�Cs ��B9U-B�J*]@K=E*MON�Ivs!J-N�E-N1^9N�X
{1qWq {�b�I�^Lu?J-N�I�N�W�U�qCMY_@MYELK=Xîq�MOB�JLK=J-^-u�b
{1x&� {1B�J*]1MO^9Bhx0B�]$B�Xy��_@J-B9B�V2B�I�E
{1ACw�s {�MYV�g?XOBhACB�ERQSN�J*T\waK=IrK=_$B�V2B�I+EHs!J-N�E-N1^9N�X
{1s {1B�J*]�MO^9B|s!J-N;]1MOZ?B�J
{1��xyG {�urK=J-B9Z��nMOU*Tmx�MYI?TvGCJ-N�W?g
�"qHÆ �yN�gkN�XON�_@bcq�K=ELK�Æ"K�U-B
�"� �0JLK���^��!I?_@MYI�B9B�J*MYI?_
�"� �0JLK���^|�&J*W?I?T
ËCA Å ËCU-B�J"E-N2ACB�ERQpN�J*T Å I+E-B�J3��K�^9B
è¶qHw è~K;]$B�XOB�I?_@u+EHqCMY]�MOU*MON�I`w�W?XYE*MYg?XOB�DFMYI?_
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m �CÆnG
+
·F®In q(dn��QnZFW�^Lu�B@j|x�dnÆeB�J*_$B�J;jhq(d�GhK=I0jh��dnx�M�jW�(d�{�J*MYI?MY]@K�ULK=I0j|K=I�Z

G(d?{�QSK=XYXONtQhj  Î �L= � ( F7ÐLF�n�>R���×H������»H¡>��� Î �0= µ��@�n. Î = ( %1���k���ÀH j��Ïy��µ@± ·@É ð s!J-N�g}N@U-B9Z�{�ELK=I�Z�K=J-Zrñ�j&qHB9^9B�V�zkB�J�± ·@·F® jyË�g}Z�K=E-B9Zaz+b
��Ïy�¶µ É µ@ÐFd

m ��G=;�� É@ÉOn G(d}��gkN@U-E-N�XON�gkN�W?XON@U;jy�|d0GCW�B�J*MYI0j�{kd�;hK=V�K=E;j7K=I�Z~{kd�;�d0�&J*MYgrK=E*u?M�j
Ñ C�D¾�*��¾;����?�n� Î  "��%p>����� = ���@µ��@�kC2	��¾�,� ñ �¾)+��� Ñ �¾	$�-�9%��*	�>R�a.����×¹
Î >�	^>R� Ñ ��µ����IC2	�>��
��� j ® Ð=E*u Å I+E-B�J*IrK=E*MON�IrK=X1�&B�XOB�E*JLK���^"�SN�I?_@J-B9U-U;j 
@W?I�B®;É@É@É d

m �\;=;
+
·@·On s7d���W?T�M[KFj"w�d�;�N�ZFM[K=X[K=V`j�syd���dpA�d�;�N�g?gkN�X�j���d��(d�x&K=TFU*u?V�K=I0j

q�dr{FK=J*MYI0jrK=I�Z`ÆHdr{�W?E-B�J;j  �� ( F Î Ð7	ÓH9���I¾=����µ9���� = . Î >��3	\lÈ������������k�-���,���� j Å ������A�B�EoQpN�J*T £1Þ ð ± ·@·@· ñ�j?I�N?dr±Fj�µ=¸f�+¸ ® d
m �Cx0� · Ð n 
�dc�CU*uöK=I�Z 
rd x�d`x0B¯��N�WFD}j�= AfF A!��C�C(%��r���-	^>������ = �3��>��t�-���

È����}���,�
�~ n�-#�%����-�IC�����>@H j Å I�E-B�J*I�B�EPq�JLK���E�énZFJLK���E3l�MOB�E3��l�g}^9B�lR^9N�V�V(l
g?J-N�E-N1^9N�XÛl�_$B�IFl�J-B���U*l ·F® d E3D1E9êhdrèPN�J*TiMYIvs�J-N�_@J-B9U-U;d?��DFg?MYJLK=E*MON�I�q�K=E-B@j

+K=I�WrK=J*b`± ·@· ÐFd

m �Cw��
+
É@ÉOn q(d���QnZFW�^-u�B@j�
�d�waK=XO^9N�XYV`j�
�d0��_$N�_@z?WrKFj&w�d&³ o qCB�XYX�j�K=I�Zè
�d&w�^�l

waK=I+W�U;j  n�-#�%����-�IC�����>@HYµ��@� ( �3	2lÈ��FS������k�-�������� � ¾=���S = . Î j;��Ïy�±$° · ± ð Å IF�
N�J*V�K=E*MON�IrK=X�ñ�j¾{1B�g?E-B�V|z}B�J ®;É@É@É d
m �CA ·@ÇOn q(d=��XYX[K=I�K=I�Z(��d q(d�ACK�Z?B;K=W0j ��'}�*	�C��I·����k¹Sµ��@�p = . Î�� D����3	^>������»H	��k)C�	��¾	��+�IC�����>n� � �H�� j Å I�E-B�J*I�B�E�qCJLK���E�énZFJLK���E3l�MOB�E3��l�V�g?XOU*lRN$K=V(l��J*V|Q"T�l · µFd E3D1E9êhdHèPN�J*TÎMYI¡s�J-N�_@J-B9U-U;d���DFg?MYJLK=E*MON�I¯q�K=E-B@j���W?_@W�U*E

± ·@·@Ç d
m ��{ · µ n x�d?��I�Z?B�J-U-U-N�I`K=I�ZvG(dr{�QeK=XYXON;QhjÝ( ?F�H�%��Ï>�� Dk�3��>��t�-���k.&	KJ-��� Î ·!�@>��c?K�������� = . Î � Ü ���k¹t���E�¯Èe�*��%�DÈ)��*���;H,�
�����@�P = . Î H��Ï���k	�� �����D¾�3���>��;�L��� H j���Ï7��µ=¸+Ð@´ ð Å IF��N�J*V�K=E*MON�IrK=X�ñ�j¾Ï�B�z?J*WrK=J*b`± ·@· µFd
m ��{1Æ · µ n s7d!��U-u+QpN1N1Z1l {�V�MYE*u�K=I�Z�x�d!ÆeB�J*_$B�J;j È����}���3	@� �POt�*)Pv%1�g>��@� = �3��>��t�-���

.&	KJ-��� Î ·!�¸>��I?+����.�)ÈS = . Î � Î �Ï���k	�� ����zA!���»HI>��*	����L>¸�\J*	 H;�*)� n��%E>R�-).&	KJ-�����h�`Hc>��,��J�%p>������ = �3�^>��;�-�����IA0 ½��.y� = �æFHn�>R���»H,�
���×H j���Ïy��µ=¸�°�±
ð s!J-N�g}N@U-B9Z�{�ELK=I�Z�K=J-Zrñ�jL
+K=I+WrK=J*b`± ·@· µFj¾Ë�g}Z�K=E-B9Z\z+bc��Ï7�¶µ=¸+Ð@´Fd
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m �!�"w · ± n �!�"w Ï�N�J*W?V`j�= �,�@¾�	�>R� ñ �c>¸·��@�)¹�� ñ �c>¸·��@�)¹ Ñ ��>R���;µ9	$�L� Î D?�*�9� ¶p�L	�>����@�¾=� ï � ï j�K���l�g?I?I?MÛl ·@·@Ç@Ç d ·@·F® j¾��g?J*MYX&± ·@· ±Fd
m ��QnZ É@ÉOn q(d=³�d���QnZFW�^-u�B@j  = . Î 	��k) ( �3	\lÈ�4FS������k�-������������ Ñ =kñ ��>¸·����)¹�H j�SN�V�V�W?I?MO^;K=E*MON�I�UCwaK=_+K=¹9MYI�B@j Å ����� Ñ} ð ®;É@É@É ñ�jrI�N?d ® ±Fj?¸+±=�+¸�°1d
m ÆeB�T · ¸ n {kd�ÆSB�T$B�J;j�( �*�c?+���
#�%?�IH�)�� � D0>��@C��;H�	^>������9D?��%��C�O���h�;C����×H����@���k�IC�����>�c>C�Y	v h�*�L���<¶ì��%1�*	�>����@��)+�kH2 h�kH;�*	�%tna = . Î j7s!u0d q(dyE*u�B9U-MOU;j!��^9N�XOBAHK=E*MON�IrK=XOB\{�W?g}B�J*MOB�W?J-B\Z?B9U��yB�XOB9^9N�V�V|W?I?MO^;K=E*MON�I�U2lHÏ?JLK=I�^9B@j!��g?J*MYX

± ·@· ¸�d
m ÆeB�X Ç ´ n ÆeB�XYXYV�K=I���dYj � ��	n "��%p>����� = �*�KJ��O�IC j$ç�WrK=J*E-B�J*XYbhN=�?��g?g?XYMOB9Z|waK=E*uFlB�V�K=E*MO^9U ð ®;É@Ç ´$ñ�d
m ÆeB�J · µ@K n x�dCÆeB�J*_$B�J;j È����k���*	�� �POt�-)¶v%1�g>��@� = �3��>��t�-���|.0	KJL��� Î ·!�@>��I?�����@�kÈS �= . Î � Î �h���¾	@� ����v'�%��¾�<>������k	������kH9����� D0>��
��� j���Ïy��µ=¸�° ® ð s!J-N�g}N@U-B9Z{�ELK=I�Z�K=J-Zrñ�jL
+K=I+WrK=J*b`± ·@· µFd
m ÆeB�J · µ=z n x�dCÆeB�J*_$B�J;j È����k���*	�� �POt�-)¶v%1�g>��@� = �3��>��t�-���|.0	KJL��� Î ·!�@>��I?�����@�kÈS �= . Î � Î �Ï���k	�� ����¶ n�kH9��%��*�L�� n�IH9��� � 	�>��
��� = �3��>��t�-���g� ( �3	\lÈ�ÒFe����@��k�L���,����7�� Î �L= � ( F��GFHn^>R���×H,�
���×H j���Ïy�òµ=¸�°�µ ð s!J-N�gkN@ULB9Z¡{�ELK=IFl

Z�K=J-Zrñ�j»
�K=I+WrK=J*bv± ·@· µFj�Ë�gkZ�K=E-B9Z\z�bc��Ïy��¸ ·@· µFd
m ÆSJ-N ·@ÇOn G(d1ÆSJ-N@U-B@j6� 	+� �  � jr�"{iZ?B�grK=J*E*V2B�I�E�N=�yÏ?J-B�MOB�Ë�I?MY]$B�J-U*MYE%�=EnÆeB�J*XYMYI0du�E*E*gf��Í@Í�Q"Q"Qhd Ô*K�^9N�J*z0d N�J*_�Íix&K�U*E�]�MOU*MYE-B9Z�j×
$W?XYbc± ·@·@Ç d
m��S� Å3·@ÇOn �S� Å q���j A!�;�kD?���*	�>��@¾=�v�WH)H9�;���
	�>����@�Gµ���� Ñ ��>R�����k�c>��|	^>�	P�H�¾	���� H,�;H jèPB�z�U*MYE-Bhu+E*E*gf��Í@Í�Q"Q"Qhd ^;K=MOZ�KFd N�J*_�Íix&K�U*En]1MOU*MYE-B9Z�j×
@W?XYb`± ·@·@Ç d
m��SÏ�� ·@ÇOn �Cd}�eK=XYXOB�_+K=J*M�K=I�Z�ÏSd¾ÏrK=z?MON{��MYE*W�^9^�M�j  Î �0= � ( FîËk�×Hh�k�c>¸·����k¹ H,�@C��%1�Û	^>���� j�èPB�z�U*MYE-BÎu+E*E*gf��Í@Í�I�B�E*_@J-N�W?gFlRU-B�J*]}d MOB�E;d W?I?MYg?M�d MYE,Í�J-U*]1gFl�E-B_ó"I�U,Í

x&K�U-E"]�MOU*MYE-B9Z�j�
@W?XYb\± ·@·@Ç d
m��ºq Å A�Æ · ± n ��dn�SN$K=E-B9U;j���d�³�dçqCB�J-N Å-Å-Å jS�|d"ACN;QSK=T}jhK=I�Z�ÆSMYI©Û�W0j Ñ ��>R�����k�c>>���C2�5�@�3	kDL?+� j Å �����f{�MY_@IrK=X�s�J-N�^9B9U-U-MYI?_mwaK=_+K=¹9MYI�B £1ï ð ± ·@· ±$ñ�j}¸�°!�

Ð Ç d
m��Sw�w

+
· µ n �Cde�eK�U-B�E*E*M�j�G(d�waK=J-Z?B�I+E-B@j�w�d�w�B�XYXYM[KFjnw�d�waK=I+WF�
N?j�K=I�ZÈ��d�x0N

�pMY_@I�N?j � �»�o� ���k���*��%p>�������ID0>��;C(�PO;	�>��
����µ��@�c = . Î �\J*	�H9�*) Ñ = �k��>¸�·����k¹<H j�± ·@· µFj?g?g0dr± ®;Ç �1±@± · d
m��"{ · ± n ��dp�purK=I�ZFJLK�K=I�Z�
�d"{1^�W�Z?Z?B�J;j A!	kDF	J������¸>��
�kHm��)�¾=���c>��;H9�IC�����>�·!�¸>@?�ßÈ = ��� j���Ïy�¶µ@µ É ± ð q�JLK���E�{�ELK=I�Z�K=J-Zrñ�jrACN;]$B�V�zkB�JH± ·@· ±Fd
m��"{1q

+
·F®In ;�dh�purK=I0jÁ
�d|{1B�XYMY_$ULN�I0j�q�dHqCW?J*urK=V`ji{kd|G�K=M�jc;�d�w�^t�pXON�_@u?J*MOB@j

{kdYqCB�J*¹;N�_�j&Ïed���B�MO^Lu?V2B�b$B�J;jy��d0ÛpK9]@K=E*T�K=J;j7K=I�ZP��d&{�V�MYE*u0j A � = Îñ H�	<�+��µ���� = �����
��� = �3��¾;�`H����@�����E�?�kA � = Î � =  �� jS��Ïy��µ · ´=¸ ð s!J-N=l
g}N@U-B9Zv{�ELK=I�Z�K=J-Zrñ�jrwaK=J-^-u�± ·@·F® d
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m��"{1x · ¸ n 
�d1�pW�^9^-u?M[K=JLKFjpq�d+{tÔ*N@U*E*JLK=I�Z�j1K=I�ZÓ
�d$x0W�^�M[K=I?M�j ���@¶����¸>��
���×H��\µ"�	@�»�
	<���*) � JTi9�*�<>@Hîµ��@�7>@?F�nv%��Ï>�� D¾�3�^>��;�-���?.0	KJ-��� Î ·!�¸>��I?+������
 = . Î �t�r.0	��J-���n�h�;HI>����ÄJ�%p>��
��� = �*��>��;�-�@����.&� = � jS��Ïy�òµ@´ ®;Ç ð s!J-N�g}N@U-B9Zf{�ELK=IFl
Z�K=J-Zrñ�j»
$W?I�B|± ·@· ¸�d

m���Û|�
+
· ± n ��d�{kd=�pu�N�M�j@{kdOq�d�Û�N�N�I0j q�d={kd��pu+W?I?_�j+�Cd<q�dy;HMYV`j�
�d�{kd;s7K=J*T}j�ÆHd<
�d

x0B9B@jSK=I�Z���d�{kd�
$B9N�I?_�j Ü �;H9� � ( F �WÐG>��3	\lÈ����������k�-���,����èH9���I¾=���µ9����	i�Y	��¸���I��H9�-	��O�( = . Î �2J*	 H9�-) Ñ = �k�c>¸·����k¹ jkA�B�EoQpN�J*T�³�g}B�JLK=E*MON�I�UK=I�Z�waK=IrK=_$B�V2B�I+E�{�b1V�g}N@U*MYW?V`j&± ·@· ±Fd�A�³Cwa{a± ·@· ±Fj0��g?J*MYX�± ·@· ±Fj
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m qHÆn�
+
·@·On q(deqCW?J*urK=V`j¡
�d"ÆeN;b1XOB@jC��d��SN�u�B�I0jh{kdçq�B�J*¹;N�_�jH�|d"�CK�Ô*K=I0jHK=I�Z

��d+{FK�U*E*J*b$j�( ?F�9A � = Î �kA!��C�C2��� � D?��� = �������9� Î ���I¾;�
�L�:� = �3��>��t�-��� j��Ïy�¶±$°�¸+´ ð s!J-N�g}N@U-B9Z�{�ELK=I�Z�K=J-Zrñ�jL
+K=I+WrK=J*bv± ·@·@· d
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���*	kD�?KH j�A�W?V2B�J*MOU-^-u�B�w�K=E*u�B�V�K=E*MYT ð ®;É@Ç@É ñ�d
m ��
$x@è ·F®In ��de�!XYQSK=XYMOZ�j��Cdç
$MYI0j|{kd"x0N;QhjhK=I�Z Å deè�MOZ=Ô-K�Ô-KFj \� ( F(ÐH = . Î�|)$	kD0>��@¾=� ( �3	2lÈ�½FS�E�����}�-�������� j?]$N�X�drµFjr± ·@·F® j?g?g0d ® µ ·@· � ® µ ·@É d
m Ï¾K=W ·@ÇOn Ïed!x0B�ÏrK=W�^-u�B�W?J;j�= �3��>��t�-���.F�n�>R���×H������»HWµ9��� Î %�D^DF�@�I>(�\µ���� ¼.H9���k¾<�	�·�	@�*�� = . Î ( �*	\lÈ� FS������k�-���,���� j���Ï7��¸ ® ±=¸ ð s�J-N�gkN@U-B9Z�{�ELK=IFlZ�K=J-Zrñ�j»
$W?I�B|± ·@·@Ç d
m Ï�Æe�

+
· ¸ n A�MO^-TfÏrB;K=V2U*E-B�J;j�qHK=J*M(ÆeK=X[K=T1J*MOU*u?IrK=I0j9
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qCMYJ-B9^�E*MON�I�U(MYI�A�B�EoQpN�J*T���J-^Lu?MYE-B9^�E*W?J-B ð Ï�qHA���ñ ð s7N�J*E*X[K=I�Z�jn³C�Cñ�j
{1B�g?E-B�V�zkB�JH± ·@· ¸�d

m Ï�Ï!Ð@± n x�dF��d;Ô3J;dFÏ�N�J-ZcK=I�Zcq�d1�|dFÏ?W?XYT$B�J-ULN�I0j '��Y��·�HH��� ñ �c>¸·����k¹<H j?s!J*MYI�^9B�l
E-N�I`Ë�I?MY]$B�J-U*MYERbcs!J-B9ULU;j ®;É Ð@±Fd

m Ï�x ·@ÇOn Ïed7x0B\ÏrK=W�^-u�B�W?J�K=I�Z�è�d7xyK=M�j �	yn��@C(%C������Û�;�L	�>����@�¹��	��¾)�·!�
)�>@?
A!���»HI>��*	����L>@H|��;)����×µ��@���h� ¼.H;���I¾<� 	�·�	@�*�� = . Î ( �3	2lÈ��FS��@���k�L���k����� j?��Ïy��¸ ® ± Ç ð ��DFgkB�J*MYV2B�I�ELK=X�ñ�jL
$W?I�B|± ·@·@Ç d

m Ï�{ Å
+
·@ÇOn ��d;ÏrK=J*J-B�X�j���d={FK=ERb+K=IrK=JLK;b+K=IrKFj$��d Å QSK=ELKFj�A�dtÏ?W�Ô MYELKFj@K=I�Z(G(d �|d;�CU*u0j

A7�*	��×¹�J-	$�I¹ Î �h���¾	������E��FHn�>R���×H,�
���×HYµ9���S = . Î 	��¾)ÓÈS = . Î  Î �0= �( F j Å I�E-B�J*I�B�E7qCJLK���E�énZFJLK���E3l�MOB�E3��lR^9^;K=V�gFlR^�JLK=I?T1zrK�^-T�l ·@Ç d E3D1E9êhd@èPN�J*T
MYI`s!J-N�_@J-B9ULU;d���DFg?MYJLK=E*MON�I�q�K=E-B@j�ACN;]$B�V�zkB�J�± ·@·@Ç d

m Ï��"w�s · ± n Ïed ��d�;HW?MYg}B�J-U;j���ds;�N�J*T1V�K=¹$j?w�d�;HJ*W?I?¹$j?K=I�Zis7dE��K=Imw�MOB�_@u�B�V`j �
 h�c¾;�
�c·��2µ{A!���×Hc>��3	�����>¸�-��	 H;�*)2 ���%p>�������H� �$�����@>@?KC9H jr�&B9^Lu0drJ-B�g}N�J*E;j

@W?I�B�± ·@· ±Fd
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m Ï���� · Ð n ��dvÏrK=J*J-B�X�j ��K�U-U-B�W?J;d�
�d s7dYj�K=I�Z#
�da�CU*u0j = 	^>@? A!��C�D¾%p>�	�>��
���
FS�O�IC�����>}� = AfF������3�c?+�@>R�-��>�%��-� j Å I+E-B�J*I�B�E�qCJLK���E~énZFJLK���E3l�MOB�E3��l�g}^9B�l
K=J-^Lu?MYE-B9^�E*W?J-B�l ·F® d E3D1E9êhd¾èPN�J*T Å I`s!J-N�_@J-B9U-Utd���DFg?MYJLK=E*MON�Ivq�K=E-B@j»
+K=IFl
WrK=J*bc± ·@· ÐFd

m Ï7è¶q
+
· ± n Ïed"x0B�ÏrK=W�^-u�B�W?J;jhx�dnè�W0j�ÆHdnq�K9]1MOB@j|{kdnq�K9]@K=J*M�j�syd(��K@K=IrK=I�B�I0j

��d�;HJ*MOU*u?IrK=I0jpsyd��pu�B�]@K=X�jpK=I�Z�
�d�qCB�MYIrK=I�B�I0j v%1�g>��@� = �3��>��t�-���p.0	��
J-��� Î ·!�¸>��I?+����}�
 = . Î � Î %�D^DF�@�I>"�\µ���� ¼����-����>��
	�>R�*) Î ���k¾;�
�L�kH j¾��Ïy�µ@±$° · ð s�J-N�gkN@U-B9Z�{�ELK=I�Z�K=J-Zrñ�jrwaK9bc± ·@· ±Fd

m�GhK�N ·F®In x�MÛDFMYI�G�K�N?j � ������µ9����������`��%E>��@�¾��C2��%H Î � HI>R�cC �-���Y	�>����@�×H)?+� D�H����>@?F� Ñ ��>R�����k�c> j Å �����pÍ=���SwÕ�0JLK=I�Utd!A�B�EoQhd ï ð ± ·@·F® ñ�j�I�N?d!ÐFjp°�µ@µ=�
°�¸ Ç d

m�G�Æ"{ · µ n �nd7GCJLK=V�g?MYI0j�
�d&Æ"K=XYMON@U*M[K=I0j!K=I�Z¯
rd7{1B�J*JLK=E;j FHn�>R���»H,��J��Y��� ( �3	@�×H�	$���
>��
���¾	��F���3�I?��@>R�*�<>�%��-�Sµ9��� Ñ = A!�@���k�*��>��@¾;�¸>��|a	��¾	<�+�cC2����> j1µ=J-Z Å �����x&K=E*MYIm��V2B�J*MO^;K=I\ACB�ERQpN�J*T\³�gkB�JLK=E*MON�I�UeK=I�Z�waK=IrK=_$B�V2B�I+En{�b�V�g}N=l
U*MYW?V ð x&��A�³Cwa{ o ± ·@· µ$ñ�j}{1B�g?E-B�V|z}B�JC± ·@· µFd

m�G|³ É@ÉOn ��d ��drGCW�B�J*MYIaK=I�Zv��dr³�J-Z�KFj �n� Î �*��%p>�����m�����k�c>¸·����k¹<Hß·!�¸>@?m���¾	$�����%1�*	�>R�����<µ9���IC�	^>������}Ðç>@?F�*�@�,��	��k)�	�� �$�����@>@?C�H j Å �����pÍ=���Sw �&JLK=I�U3l
K�^�E*MON�I�UnN�I�A�B�EoQpN�J*T1MYI?_  ð ®;É@É@É ñ�j�I�N?d�µFjrµ Ç@· �1µ@Ð=¸�d

m�GHJLK · Ð n �nd�GCJLK=V�g?MYI0j«= AfF �	��¾	��+�IC�����> Ñ ��>R���@µ�	$�,� j Å I+E-B�J*I�B�E qCJLK���E
énZFJLK���E3l�_@JLK=V�g?MYIFl�gk^9B�l�V�_@V�I�E3l�MÛ��l ·@· d E3DFE9êhd�èPN�J*T~MYI�s!J-N�_@J-B9U-Utdy��D1l
g?MYJLK=E*MON�Ivq�K=E-B@j»
�K=I+WrK=J*bv± ·@· ÐFd

m q�MYI · ¸ n ��d q�MYI�Z?B�I0j�� ���c>�%?	��F "�@%E>R���e n�*)�%1�¾)$	��k��� = �3�^>��;�-����� �  n = � j=��Ïy�
µ$°�Ð@´ ð qCJLK���E�{�ELK=I�Z�K=J-Zrñ�jr��g?J*MYXy± ·@· ¸�d

m qCN;Q · ¸ n w�dîqCN;QeK=J*E*u0j Ñ ���¸>���	�� Î D?�*��� ¶p�-	�>��
���¶�\µ = �*��>��;�-�@� H`	��¾)`��� �$�@�,�¸>@?KC9Hµ9��� Ñ ��>R���*)$��C2	���� Î . Î �	��¾	��+�IC�����>"	��¾) ( �*	\lÈ�¡FS������k�-��������½µ��@��n� Î �2J*	 H;�*) Ñ = Î ���I¾;���,���������;¾����,�È	@�¾)Ò>@?F����� ( �kHI>� h�*#�%1���-�IC�����>@H j�yB9^-u0d�J-B�gkN�J*E;j�s!J-N=Ô*B9^�E Å {1�Slo± ·@·F® loµ$° É Ð ® lRw�B9U-^;K=X?q ® d²±�qHB�XYMY]$B�JLK=z?XOB@dYj

+K=I�WrK=J*b`± ·@· ¸�d

m qCs!è · ± n q(d�qHK=J*J*MYI?_@E-N�I0jn�|d�s!J-B9U*W?u?I0jnK=I�ZÈÆHd!è�M Ô3I�B�I0j �������*�I?+�¸>R�*��>�%1�*�
µ9���C���kH��9�,��J����� Î �@C�D¾�Y� ñ �c>¸·����k¹2�	��¾	��+�IC�����> = �*��>��;�-�@��� Î ñ  = ��	@�¾	<�+�IC����L>�'}�*	�C��I·����k¹<H j���Ïy�øµ=¸ ®@® ð {�ELK=I�Z�K=J-Zrñ�j2qHB9^9B�V|z}B�J
± ·@· ±Fd

m Å ��� n Å ���"Ï Å s�s�w è�G(j Ñ ��>R�����k�c> = �3��>��t�-��� = ���;µ9���IC2	��¾�L�/a�c>������cH ju�E*E*gf��Í@Í�Q"Q"Qhd MOB�E3�3d N�J*_�Í�u�E*V�X�d ^-urK=J*E-B�J-U,Í�MYg�g?V(lR^,urK=J-E-B�J;d u1E*V�X�d
m Å �"Ë ·@·On Å �"ËnlR����B9^9N�V�V2B�I�Z�K=E*MON�I(G(d²´ ·@Ç j È����k���,�
�0µ,%1�¾��>��
���¾	@��	��*�I?+�¸>R�*��>�%1�*�

�\µ�>��*	��×H�DF���c>��}�c>¸·����k¹<H d



Æ Å Æex Å ³�G����Cs�q7Û ® ¸�°

m Å �"Ë ·F® K n Å �"ËnlR�Ü��B9^9N�V�V2B�I�Z�K=E*MON�IÎG(d²´ · °1j  h�*#�%1���-�IC�����>@H�µ9���m�H%p>���C2	�>��
�
Î ·!�¸>��I?F�-) ( �*	��×H�DF���c> ñ �c>¸·����k¹<H���� Î (�ñ � j×
@W?XYb\± ·@·F® d

m Å �"Ë ·F® z n Å �"ËnlR����B9^9N�V�V2B�I�Z�K=E*MON�IiG�d²´ · ´ · j ���3�I?��@>R�*�<>�%��-�ìµ��@�º>@?F�p��%E>���C�	^>¸�
�
�-	���� � Î ·!�@>��c?F�*) � D0>����L	�� ñ ��>¸·����)¹���� Î�� ñ � j×
@W?XYbc± ·@·F® d

m Å �"Ë ·F® ^ n Å �"ËnlR����B9^9N�V�V2B�I�Z�K=E*MON�I�G�d²´$°�±Fj ���3�I?��@>R�*�<>�%��-���\µm�kD}>����-	@�º>��*	��×HI�
DF�@�I>��k�c>¸·����k¹<H jrA�Nt]$B�V|z}B�JC± ·@·F® d

m Å �"Ë · ±@K n Å �"ËnlR�æ��B9^9N�V�V2B�I�Z�K=E*MON�IòG(d�°@° ®;Ç j ���3�c?+�@>R�-��>�%��-��	��¾)Î n�*#�%1���-�I�
C�����>@H}µ9���� "��%p>�����|���{>@?F�S��%E>���C�	^>���� Î ·!�¸>��I?F�*) � D0>����L	�� ñ ��>¸·����)¹�H j
@W?I�B�± ·@· ±Fd

m Å �"Ë · ±=z n Å �"ËnlR�/��B9^9N�V�V2B�I�Z�K=E*MON�IèÛ�d ® ° ®@® j � �C�C2�-�I?1	����;HkC�µ����� = . Î�k��>¸·����)¹�H j?ACN;]$B�V|z}B�JC± ·@· ±Fd
m Å �"Ë · µ@K n Å �"ËnlR� ��B9^9N�V�V2B�I�Z�K=E*MON�I÷G(d�° ·@É j Ñ ��>R���@µ9	$�L�kHBµ9����>@?F� � D0>��
�-	��( �3	@�×H�DF�@�I> ñ �c>¸·����k¹"� � (�ñ � j?w�K=J-^Lu�± ·@· µFd
m Å �"Ë · µ=z n Å �"ËnlR� ��B9^9N�V�V2B�I�Z�K=E*MON�I�G(d�°@° ® µFd²±Fj ���;HI>����ÄJ�%E>R�*)BA!	@����	��k) A!�@�»�

�k�-��>����@� �	��k	<�+�IC�����>�Ð Î �h���¾	���� ���� C��*�c?1	����;HkC %H,����þÈS = . Î Î �L= � ( F jFw�K=J-^Lu�± ·@· µFd
m Å �"Ë · µ�^ n Å �"ËnlR� ��B9^9N�V�V2B�I�Z�K=E*MON�I�G(d�°@° ® µFd²µFj ���;HI>����ÄJ�%E>R�*)BA!	@����	��k) A!�@�»�

�k�-��>����@� �	��k	<�+�IC�����>�Ð Î �h���¾	���� ���� C��*�c?1	����;HkC %H,����þÈS = . ÎA0 ½�
.&� =ejFw�K=J-^Lu�± ·@· µFd
m Å �"Ë · ¸ n Å �"ËnlR�Î��B9^9N�V�V2B�I�Z�K=E*MON�I~G(d�°@° ®;Ç d ® j � Î�� ñ �*��%p>����E�`	��*�I?+�¸>R�*��>�%1�*�	��k)2�-�*#�%1���-�IC�����>@Hºµ��@��� ���×¹9HI>�	�>R�çD¾�*��>��;�-�@� H jrÏ�B�z?J*WrK=J*b`± ·@· ¸�d
m Å �"Ë ·@ÇOn Å �"ËnlR� ��B9^9N�V�V2B�I�Z�K=E*MON�I�G(d�°@° ® ´Fj '��3	�C2�c·����)¹�µ9����� Î�� ñ C�	@�»�	<���IC�����> j�Ï�B�z?J*WrK=J*b`± ·@·@Ç d
m 
+���

+
· ± n ÆHd9
+K=V2N�W�U-U*M�jcx�d���I�Z?B�J-U-U-N�I0jc�|d(�eK=XYXON�I0jc�|d�q�K=I+E*W0jcx�d�è�W0j

s7d�qHN1N�X[K=I0jS��d�èPN�J-U*E-B�J;j"A�d�Ï�B�XOZFV�K=I0j"��d�Ï?J-B9Z?B�E*E-B@j"w�dSGCMYJ*MOU*u0j
�nd1GCJLK9b$jp
�d^qCB�MYIrK=I�B�I0jF��dg;HMYXYERb$j?K=I�Zi��d$waK=XYMOU;j A!���×HI>��*	�����>¸� ��	 H;�*)
. Î = Î �c>�%�DÈ%KH�����`.y� ="jy��Ïy�¯µ@± ® ± ð s!J-N�g}N@U-B9Z�{�ELK=I�Z�K=J-Zrñ�j�
+K=IFlWrK=J*bc± ·@· ±Fj�Ë�gkZ�K=E-B9Zcz�bm��Ïy��µ=¸+Ð@´Fd

m<;=;�x n ;�dg;hK=J;j1w�dg;�N1ZFM[K=X[K=V`j?K=I�Z2��d ��d�x&K=TFU*u?V�K=I0j ������@C(%C ����>R���;µ;���I�
���k�L�(�*��%p>�������\µ�J-	��¾)�·!�
)�>@?Ì�@%F	��*	���>R�L�*)�>�%����}��� H9·!�@>@?c = . Î >��*	\µI�¶p�����E�����}�-���������	ID^D¾�����-	^>������»H j Å ����� 
$N�W?J*IrK=XkN�Im{1B�XOB9^�E-B9Z���J-B;K�U!MYI
�SN�V�V�W?I?MO^;K=E*MON�I�U £�� d

m<;=;½Û · µ n q(d_;hK=E*¹$jg;�dt;�N�V�g}B�XYX[KFj�K=I�Z�q(dOÛ�B�W?I?_�j�( �3	2lÈ�ºFS�E�����}�-���������� ( F��
FHn^>R���×H,�
���×Hè>�� �ºÎ = ' � ���kH,�
��� ð jh��Ïy� µ@Ð@µ · ð s�J-N�gkN@U-B9Z/{�ELK=IFl
Z�K=J-Zrñ�j¾{1B�g?E-B�V�zkB�JH± ·@· µFd
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m<;�w�Ï · ¸ n ��dC;hK=JLK=_@M[K=I?I?MOU;jew�d7w�N�XYXOB@jpK=I�Z�w�d�ÏrK=XON�W?E-U-N@U;j .��@����R�*	�����v)+�c�
D?���¾)+���¾�,� >R�����+�*	��kH(�2µ Ñ ��>R�����k�c>ç>��*	\lÈ�9C2�;)+��� ���� j Å ����� Å I�E-B�J*I�B�E�SN�V�g?W?E*MYI?_ � ð ± ·@· ¸�ñ�j?I�N?d Ç j Ç °!�1Ð=¸�d

m T$N�V ·@ÇOn Þ �   Î �L= FS�E�����}� j èPB�z�U*MYE-B�� u+E*E*gf��Í@Í�Q"Q"Qhd T$N�V`d E*WFl
Z�K=J*V2U*ELK�ZFE;d Z?BtÍ�J-U-]�g¾Í1j¾Ï�B�z?J*WrK=J*b`± ·@·@Ç d

m<;�� · ± n ;�d ;�N�V�gkB�XYX[K�K=I�Z©Û�d"��B�T1u+E-B�J;j . Î = ' �����*	��*�I?+��·!�¸>@?«È����k���*	��À��POt�*)� = . Î ( F j Å I�E-B�J*I�B�E(qCJLK���EiénZFJLK���E3l�MOB�E3��l�V�g?XOU3l�XOU*gFl�u?MOB�JLK=J-^-u�b+l· ´Fd E3DFE9êhd?èPN�J*TmMYIvs!J-N�_@J-B9U-U;dr��D1g?MYJLK=E*MON�I�qHK=E-B@jrw�K=J-^Lu�± ·@· ±Fd
m<;|{ ·@ÇOn ;�N�V�gkB�XYX[K�;�d�K=I�Z�{�QeK=XYXON;Q�G(dYj ����>R�*��>�����C = . Î �|	^>�	 = �Û	@�k��'0	@���g�%1�*�IH j Å I+E-B�J*I�B�ESqCJLK���EnénZFJLK���E3l�MOB�E3��l�V�g?XOU3l�XOU*gFl�g?MYI?_�l ·@É d E3DFE9êhd�èPN�J*T�MYI

s!J-N�_@J-B9ULU;d���DFg?MYJLK=E*MON�Ivq�K=E-B@j�ACN;]$B�V|z}B�JC± ·@·@Ç d
m xyK=I · ¸ n 
�d�xyK=I?_�j .����×¹��	��k	<�+�IC�����> = �3��>��t�-������.7 = � j Å I�E-B�J*I�B�E~qCJLK���E

énZFJLK���E3l�MOB�E3��lR^9^;K=V�gFl�XYV�gFl ®;· d E3DFE9êhdpèPN�J*T�MYIÈs�J-N�_@J-B9U-U;d!��DFg?MYJLK=E*MON�I
q�K=E-B@j?��g?J*MYXy± ·@· ¸�d

m x&B�W ·@ÇOn 
�d �|d x0B�W0j  = . Î ��.!����%tn j èPB�z�U-MYE-B�� u+E*E*gf��Í@Í�V�g?XOU*l
XYMYI�WFD}d U-N�W?J-^9B��
N�J*_$B@d I�B�E,Í�x&K�U*E"]1MOU*MYE-B9Z�j»
@W?XYbc± ·@·@Ç d

m x&Ï ·@ÇOn Ïed!x0B`Ï¾K=W�^-u�B�W?J;j  �%KHkH,�
	���������� HÛ��	��¾)�·!�
)�>@?§A!���×HI>��*	�����>@Hm��;)+���
µ9���h��� ¼.H9���I¾<�3	�·�	��-�� = . Î ( �*	\lÈ��FS�E�����}�-�������� j0��Ïy�f¸ ® ±$° ð ��D1lg}B�J*MYV2B�I+ELK=X�ñ�jL
@W?I�B|± ·@·@Ç d

m x�;|{E
g; · ± n ²CM[K�N�x�M�jkx�W?MC;HMYI?_�l {�urK=I0j}è~K=I?_�
$W?I0j}K=I�Z�ACK=u?J-U-E-B9Z�;HX[K=JLKFj �n� ÎFHn^>R���×H,�
���Í>�� �ßÈ =ej+s!J-N1^9B9B9ZFMYI?_$USN=�}E*u�B ®;· E*u Å ����� Å I�E-B�J*IrK=E*MON�IrK=X
�SN�IF�
B�J-B�I�^9B�N�I/A�B�EoQpN�J*T�s!J-N�E-N�^9N�XOUtj Å ����� �SN�V�g?W?E-B�J�{1N�^�MOB�Eob$j
± ·@· ±Fj?g?g0d ®;·@· � ®;·@É d

m x&� · Ð n 
�d x�d�x0B���N�WFD�j  n�*#9%����*�cC2����>@H{µ9��� = 	^>@?�A!��C(Dk%E>�	�>��
���§FS�O�IC�����>� = AfF����h�`H9�-��¾=����� j Å I+E-B�J*I�B�E qCJLK���EØénZFJLK���E3l�MOB�E3��l�gk^9B�lRZFMOUL^9N;]$B�J*b�l
J-B��1U3l ·F® d E3DFE9êhd9èPN�J*THMYI|s!J-N�_@J-B9U-U;dt��D1g?MYJLK=E*MON�I�q�K=E-B@j 
�K=I+WrK=J*b|± ·@· ÐFd

m waK=I · ¸ n �ndpw�K=I?I?MOB@j È����k���*	�� �POt�-)�v%��Ï>��@� = �*��>��;�-�@�".&	KJ-��� Î ·!�@>��c?+���E�I�kÈS �= . Î �v���3�I?��@>R�*�<>�%��-� j���Ïy� µ É ¸ Ç ð s!J-N�g}N@U-B9Z�{�ELK=I�Z�K=J-Zrñ�j�³C^�E-N�z}B�J
± ·@· ¸�d

m w�Æ · µ n ²(d�w�K�U-MYgFlRÆpJ*W?MYI0j a�-�I?1	����;HkC9HÓ>��\ n�*)�%?�L�æ>@?F�( "��%p>����� Ñ �<µ9���IC2	��>��
��� Ñ �¾	$�-��%1�*	$���{F0¼��*�<>@H�ÐC�4D^D¾���
�-	�>��
���è>��i = . Î 	��k) Ü �H ñ ��>¸�·����k¹<H jts!u0d q(d;E*u�B9U-MOU;jtË�I?MY]$B�J-U*MYELK=E&s7N�XYMYE��9^�I?MO^;K�Z?BS�eK=ELK=XYW?I+b+KFj$± ·@· µFd
m w��"G

+
· µ n �nd}w�b�T$N�I?M[K=E*M�j&�Cd0�purK=JLK=X[K=V�g}N�W�U;j�s7d&GHB9N�J*_+K=E-U-N@U;j���d}q�K=V�MYX[K=E*MOU;j

q(dCG�N�Z?B�J*MOU;j|sydC�0J*MYV�MYI�E*¹9MON@U;j2G(d�s�K9]1XON�W0j�K=I�Zfq(dHGHJ*MÛ�2I0j�� � �
C¢¡;H)HK¡¤£¥0¦�£¥L>T§R£¨.µ©£§ÍD'§R£�¾=¡ � ¡j¥��� £ Î ¡�¥7ª�¡ ¼ Î6« §k¾ Ñ = ¥ « >¸·a£§k¹<H�Ð>@? « ( F¬� ñ Ñ® ��¯ D^DF§®£ ¯ ¦c?�° Å+±n±n±1²´³µ¶µ¸·�¹�ºP»!¼f½®ºP³¹p¾
¿À¼fÁ�¼fÂ©ºk¹pÃ¶Ä�Å
ð¤Æ9Ç9Ç9È ñ ° È9É ��Ê9ÊpË
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m ¿ÀÃÖ½ Ç9Ø n ÎnË ¿ÙÃÖ½®Â©Á�ÃÖÚ °ÜÛ « H�D�£¥×H « ( ¡@C «ÞÝ £¥p¡¸>ß£§ ÝÍÑ � ° ²�ºP¾�»©³ à�á�¾Râ
½�ÃÖµ�¾ Ë�ã ½®äNåwæ9æ ã ½®ä�âV¾Tç Ë »ÖºP¾�»©³ Ë »©³µ�æ3ä�·�èFæ3µ¶ºkèp¾Kæ3é Æ æ9² Í à�² Ï â Ñ�ê�ê ¿ Ï¬ë â
¿ Í:ÌìË µ
á Î ¼¾�½�é�ºP¾®ºk½�Ã©í °5î ·�ïká Æ9Ç9Ç9Ø Ë

m µ¶ºk¹ Ç9Ø n ÝÌÑ ñ�� Û « H « ¯ §®¦I? È�§R£ð�D'° ñ ÃÖèp¾®ºk½�Ãò ½®½®äNåwæ9æ3ó�ó�ó Ë ô ¹�Á Ë Ã©í�· Ë ·�á�æ3ºk¹p»©³�æ3Á9Ú®·�äB³9¾Kæ3µ¶ºk¹5¼�æ Î ¼¾®½ é<ºP¾®ºk½�Ã©í °î ·�ïká Æ9Ç9Ç9Ø Ë
m ¿ ; Ç9Ç n ;¶Ë ¿À»=²�ïP³Á ò Ú®ºPÃ¸¼f¹pí�õ Ëd; ¼¾®½�ÃÖ¹ ò ³ïkÂ ° ( ? «½Ñ ¥�> « §@µ ¯ ¦ « HÓÈ�§®£ð�D ÝÍÑ � °Ñ õ�² Æ9É9ö9È"÷Tø Ú%¼ ã ½�à�½%¼f¹píp¼fÚ�í5ù °Fî ·�¹pÃ Æ9Ç9Ç9Ç Ë
m ¿ Î ¿ Ì Ç9Ø n Ò�Ë ¿ÀÃ©í�ºk¹5¼ ° Ò�Ë3Î ¼fú ò ºk¹5¼ ° ÍhË ¿}¼f½®½%¼ ° ¼f¹pí î ËÌ á�ÃÖÚ�¾ °���Û Ñ ( F7Ðe��£ Hc>ß£¥ð<¥p¡@¾ « §kHK¡¸>TûüÛ « DF§ « H « ¥�> ¯ >T¡@¾ «èÑ ¥�> « §h¥ « > ( £ID�£¨k£5�û���F�¥ « § ¯ >ß£§Ö°�ñ ÃÖè�â¾®ºk½�Ã9å ò ½®½®äNåwæ9æ3ó�ó�ó Ë »©¾ Ë è�· Ë Ã©í�·Fæ3è�Ú®ºk½�Ã=æ Î ¼¾®½Óé�ºP¾®ºk½�Ã©í °�î ·�ïká Æ9Ç9Ç9Ø Ë
m ¿ Ô ¿

+
Ç9Ø n Ñ
Ë ¿Ù·�¹p³Â ° ² ËýÔ ºk¹5¼fÚ®½ ° Ñ¸Ë ¿}¼fÚ®½®ºk¹pÃÖÂ °�î Ë à<³Ú®Ú®ºkèBÃ©¾ ° ¼f¹pí Ð¢Ë î ·�¹�â

á�ÃÖ¹�½ ° � ª�Û7F ñÓ� ìÑ ñ F ( « HI>�J « � Ð ñ H « § Ý ¯ ¥ ¯ � « C « ¥L>	£\µ  ¡h� ?>ÀD ¯ >@?KH£�¾ « § Ñ ¥L> « ¨�¨þ¡h� « ¥�> � D0>T¡T¦ ¯ ¨ Ü ª Ý ñ « >¸·a£§)¹�H�>@?�§®£ð�� ? È Ý = �Î ¯ ¥ �ÿ Ý8 ° õ�ºkÚ�¾�½ Í ¹�½�ÃÖÚ®¹5¼f½®ºP³¹5¼fïF²´³¹ ã ÃÖÚ�ÃÖ¹p»©Ã´³¹ ê Ã©¾®½®èBÃ©í�¾�¼f¹pí Ñ Ã©¾%Ã!¼fÚ�» òÍ ¹ ã Ú%¼¾�½®Ú®·p»Ö½®·�Ú�Ã©¾ ã ³Ú ½ ò Ã ø ÃÖé�ÃÖïP³ä�µ�ÃÖ¹�½ì³ ãnë ÃÖ½:ó�³Ú®ú�¾�¼f¹píÀ²´³µ¶µ
·�â
¹�ºk½®ºPÃ©¾ ° Æ9Ç9Ç9Ø Ë5ê Ú®ºPí�ÃÖ¹�½�»©³µ Æ9Ç9Ç9Ø Ë ° õ5ÃÖè�Ú®·5¼fÚ®á Æ9Ç9Ç9Ø ° ä�ä Ë Æ9Ø9Æ � Æ9ö Õ9Ë

m ¿ Ñ Ð Ç9È n ¿}¼fÚ®½®ºk¹pÃÖÂ ² Ë ° Ñ ³<í�Ú®ºkÁ9·pÃÖÂ õ Ë ° ¼f¹pí Ð Ú%¼fµ¶ä�ºk¹.± Ë ° � Û « ¯ ¨ Ü £9§K¨ �FHn ¯ C�DF¨ « £\µ ¯ ªr¡;HI>T§h¡ÄJÖðE> « � Fº� Ý ¯ ¡j¨ Î û HI> « C¶° ê ÃÖÚ�»©ÃÖÚ1²´³¹�Á9Ú�Ã©¾�³Í è'ÃÖÚ�³�¼fµ�ÃÖÚ®ºP»!¼f¹p³�í�Ã ê ÃÖïPÃÖµ�¼f½®ºP»!¼¶â�² Í:ê�Ò o Æ9Ç9Ç9È ° Ï »Ö½�³è'ÃÖÚ Æ9Ç9Ç9È Ë
m ë ² Ç Ê n êrËýë ¼í�Ã!¼f·I¼f¹pí î Ë ²�·p»©» ò º ¼fÚ%¼ °Óª « ¶a¥p¡@>T¡¤£¥×H�£\µ ( « n�>Tð ¯ ¨ßAý£¥»¾ « ¥��>T¡¤£¥×H � ( AìHV� µÖ£9§ Ý ð<¨g>T¡ DF§®£�>ß£!¦�£9¨  ¯ J « ¨ Î ·ý¡¸>ß¦I?�¡j¥��� Ý = �Î � Ý ¯ ¥»�¯ � « C « ¥�>¤° Ñ õ�² È9É Õ9Õ ÷ Ô Ú�³äB³9¾�Ã©íÙà�½%¼f¹píp¼fÚ�í5ù °Fî ·�¹pÃ Æ9Ç9Ç ÊpË
m ¹p¾ Æ9Ç9Ø n ( ? « ñ « >¸·a£§k¹ Î ¡@C�ð<¨ ¯ >ß£§ � ¥×HI� ð ° ñ ÃÖèp¾®ºk½�Ã9åò ½®½®äNåwæ9æ3ó�ó�ó Ë ºP¾®º Ë Ã©í�·Fæ3¹p¾®¹5¼fµ�æ3¹p¾Kæ Î ¼¾®½Óé�ºP¾®ºk½�Ã©í °�î ·�ïká Æ9Ç9Ç9Ø Ë
m ë à<õ Ç Ê n ë ¼í�Ã!¼f· êrË ø Ë ° à�Ú®ºk¹�ºké¼¾K¼f¹�² Ë ° ¼f¹pí}õ5¼fÚ®Ú�ÃÖï Ò�Ë ° Ý ð�¨Ï>T¡ D'§R£�>ß£=¦�£¨  ¯ �J « ¨ Î ·ý¡¸>ß¦I?�¡j¥�7� Ý = �Î � Ý ¯ ¥ ¯ � « C « ¥�> � ¾ « §I¾!¡ « ·n° Í ¹�½�ÃÖ¹pÃÖ½ ø Ú%¼ ã ½� í�Ú%¼ ã ½RâßºPÃÖ½ ã âßµ¶ä�ïP¾®âßµ¶Á9µ¸½RâV³!é�ÃÖÚ®é<ºPÃÖó�â Ç ×�Ë ½���½�� Ë ñ ³Ú®ú ºk¹ Ô Ú�³Á9Ú�Ã©¾�¾ Ë

±���ä�ºkÚ%¼f½®ºP³¹ ø ¼f½�Ã ° Ò ·�Á9·p¾®½ Æ9Ç9Ç ÊpË
m ë à�� Ç Ê
	 êrË6ë ¼í�Ã!¼f· ° ² Ë à�Ú®ºk¹�ºké9¼¾%¼f¹ ° ¼f¹pí Ò�Ë ��ºP¾�ó´¼f¹5¼f½ ò ¼f¹ ° Ý ð�¨��T¡�F§R£��ß£!¦�£¨

 ¯�� « ¨ Î ·ý¡��ß¦���¡j¥�¶� Ý��n�Î ����£§k· ¯ § � ¡j¥�����Öð<¡;¾ ¯ ¨ « ¥'¦ «�� ¨ ¯�� �=( £ ñ « n!�' £   ¯�� « ¨"��£§I· ¯ § � ¡�¥�#$�´¥%�T§hû �&��� �(' ( £ ' ñ '� ����� Ý ¯ ¥ ¯ # «�)�« ¥%�
Ñ ¥<µ©£§ ) ¯ �T¡T£9¥=� ¯�� « � ÝÌÑ �ý�f° Ñ õ�² È9É ÕÖÊ ÷ Ô Ú�³ä'³9¾�Ã©í¢à�½%¼f¹píp¼fÚ�í5ù °9î ·�¹pÃÆ9Ç9Ç ÊpË

* Ï ò ½ Ç9Æ 	 +�ËpÏ ò ½%¼ ° �,�-� ¡�#¥ )�« ¥%�a£\µ.�&� « � � � Ý � ¨ « §��  ¯�� « ¨®�cµÖ£§ Ý ð�¨��T¡/'§R£!�ß£ '¦�£9¨  ¯�� « ¨ Î ·ý¡��ß¦���¡j¥�# � §R¦���¡&� « ¦0�Tð�§ « � Ý1�n�Î � �  « § ¯ �T¡¤£¥ ¯ ¥ � Ý ¯ ¡j¥ '� « ¥ ¯ ¥F¦ « � � � Ý �2�6ð�¥'¦��T¡T£9¥ � ° Ñ õ�² È Ê Æ × ÷ Í ¹ ã ³Ú®µ�¼f½®ºP³¹5¼fï�ù ° ë ³=é�ÃÖµ¢â
èBÃÖÚ Æ9Ç9Ç9Æ Ë
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* Ï¬Ñ Ç9Ø 	 êrËLÏ ÃÖ½®ºkú�ÃÖÚ ¼f¹pí ø Ë Ñ ¼f¹pí ° Ý ð<¨��T¡ Ûr£ð4� « § ( § ¯�5 ¦ È�§ ¯ '%� « § � Ý Û ( È	�° Ðìë76 Ð ÃÖ¹pÃÖÚ%¼fï Ô ·�è�ïkºP» Î ºP»©ÃÖ¹p¾�Ã à<³ ã ½Vó�¼fÚ�Ã9åò ½®½®äNåwæ9æ3ó�ó�ó Ë µ¶Ú®½®Á Ë ³Ú®Á�æ Î ¼¾®½ é<ºP¾®ºk½�Ã©í °�î ·�ïká Æ9Ç9Ç9Ø Ë
* ÔaÌ Ç9È 	 ² ËfÔ ÃÖïP¾%¾�ÃÖÚ�¼f¹pí Ï�ËfÌ ³¹5¼!é�ÃÖ¹�½®·�Ú�Ã °4�Hn!� « ¥ � ¡�¥�#¬Û Î � �"' ( �8�ß£ � ð9��£§:�¡j¥%� « § ' � Î8�Î4� � °�ñ ³Ú®ú�¾ ò ³ä�³¹ + ºkÁ ò Ô ÃÖÚ ã ³Ú®µ�¼f¹p»©Ã¸à�ó�ºk½�» ò ºk¹�Á�¼f¹píÑ ³·�½®ºk¹�Á ÷ +�Ô à Ñ ù ° ¹p³ Ë Æ Ê â Æ�; °pî ·�¹pÃ Æ9Ç9Ç9È ° ä�ä Ë ; ×=� É ÊpË
* Ô ÃÖï Ç9È 	 ² ËýÔ ÃÖïP¾�¾�ÃÖÚ ° �,�-� « �-� )�« ¥<�¸£\µ�F§®£!�ß£!¦�£9¨ �Ù¯ ¥ �ü¯ ¨=#�£§h¡��&� ) � µ©£§�¡j¥%� « § '� £ ) ¯ ¡�¥>�T§ ¯�5 ¦ « ¥�#¡j¥ «�« §K¡j¥�#9° ê Ã©» ò Ë Ú�ÃÖäB³Ú®½ ° Ô Ú�³fç®Ã©»Ö½ Í à ê â Õ!×9×9× âÆ9Ç9ö�;Ø â Ò ½®Ú®ºk·�µ ø ÊpË Æ�ø ÃÖïkºké�ÃÖÚ%¼fè�ïPÃ °Fî ¼f¹�·5¼fÚ®á Æ9Ç9Ç9È Ë
* Ô ¿ Ç Ê
	 ¿ Ë3Ô	Ë�Ô º@?Ú�³�¼f¹pí ø Ë ¿ÙÃ©í ò º °<Ûr£ð4�T¡�¥�#
AB�a¨ £�·�A ¯ ¥ � � ¯  ¯ ¦Ö¡��Tû�ª « � ¡C#¥¡j¥ � £ )D) ð<¥p¡T¦ ¯ �T¡T£9¥ ¯ ¥ � � £ ) Fð4� « § ñ « �¸·a£§k¹ � ° ¿Ù³Ú®Á�¼f¹ ; ¼f· ã µ�¼f¹ °Æ9Ç9Ç ÊpË
* Ô à Ò Ç9Ø 	 Ô	ËBÔ ¼f¹ ° Ð¢Ë à�ó´¼fïkïP³=ó ° ¼f¹pí Ò
Ë'Ò ½®ï ¼¾ °E� ¯
� �aÛ « §®£ð4� « ��n!� « ¥ � ¡T£¥ � �ß£

Û Î � �"' ( �Bµ©£§ �Î4� ( ð<¥p¥ « ¨ � ° Ñ õ	² Ê Ç × Ç ÷ Ô Ú�³äB³9¾�Ã©í4à�½%¼f¹píp¼fÚ�í5ù °¿}¼©á Æ9Ç9Ç9Ø Ë
*=F ·5¼ Ç9Ø 	 ��ð ¯ #0# ¯ Û�£ð4�T¡j¥�# Î £\µ:�¸· ¯ § « Î ð<¡&� « ° ñ ÃÖèp¾®ºk½�Ã9åò ½®½®äNåwæ9æ3ó�ó�ó Ë F ·5¼fÁ9Á�¼ Ë ¹pÃÖ½Kæ Î ¼¾®½Óé�ºP¾®ºk½�Ã©í °�î ·�ïká Æ9Ç9Ç9Ø Ë
* Ñ7+Ú;

+
Ç9È 	 ÎnËaÑ ¼fä�½®ºP¾ ° Ð¢ËG+ ¼f½®Â©ºkïkº ¼¾ ° õ ËE; ¼fÚ%¼©á�¼f¹�¹�ºP¾ ° ;¶Ë �a¼H��ÃÖé9¼f¹5¼fú�ºP¾ ° ¼f¹pí

± ËNÐ Ú%¼fµ¶ä�ºk¹ ° � ¥ ¡j¥%� « #9§ ¯ � « � ¥ « �¸·a£§k¹ ) ¯ ¥ ¯ # «�)�« ¥%� ¯ �F§R£ ¯ ¦�� µÖ£9§
) ¯ ¥ ¯ #¡�¥I#J��û � §K¡ � ÑK� ¯ ¥ � Ü ª Ý ¥ « �¸·a£§k¹ � ° Í ±n±a± ë ÃÖ½:ó�³Ú®ú1Å%L÷¤Æ9Ç9Ç9È ù ° È�; ��Ê È Ë

* Ñ�Î�× Ø 	 Û¶Ë�Ñ ÃÖú ò ½�ÃÖÚ�¼f¹pí êrË5Î º ° � �Ó£9§ � « §{È ¯ � « · ¯ û � §®£!�ß£!¦�£9¨'� � �ßÈ �"' �9�f°Ñ õ�² Õ ;!; Õ ÷Tø Ú%¼ ã ½�à�½%¼f¹píp¼fÚ�í5ù ° ¿À¼fÚ�» ò Õ!×9× Ø Ë
* Ñ�ÎNÒ Ç Ê
	 ÌìËnÑ ¼3ç®¼fÁ�³ä5¼fï ¼f¹ °�î Ë�Î ·p»Öº ¼f¹�º ° ¼f¹pí ø Ë�Ò ó í�·p» ò Ã ° ÑK� £�¾ « § � M�T¡ '¦ ¯ ¨ ñ « �¸·a£9§)¹ � Ð � �6§ ¯ )�« ·a£§)¹f° Ñ õ�² È�; Õ ;�÷ Í ¹ ã ³Ú®µ�¼f½®ºP³¹5¼fï�ù ° ¿}¼fÚ�» òÆ9Ç9Ç ÊpË
* Ñ�Ñ Ç Õ�	 Û¶Ë9Ñ ÃÖú ò ½�ÃÖÚ�¼f¹pí�± Ë�Ñ ³9¾�ÃÖ¹ ° � ¯ §h§hûf¡j¥�#  ¯�� « ¨ Ñ ¥<µÖ£9§ ) ¯ �T¡¤£¥�¡j¥Û��È �N'�p° Ñ õ�² È Õ Ç�;�÷ Ô Ú�³äB³9¾�Ã©íÙà�½%¼f¹píp¼fÚ�í5ù ° ¿À¼!á Æ9Ç9Ç Õ9Ë
* Ñ�Ñ Ç9Ø 	 ± Ë=Ñ ³9¾�ÃÖ¹
¼f¹pí Û¢Ë!Ñ ÃÖú ò ½�ÃÖÚ °g��È �POFÝ��n�Î�ÑK� � � ñ�� ° Í ¹�½�ÃÖÚ®¹pÃÖ½ ø Ú%¼ ã ½

� í�Ú%¼ ã ½RâßºPÃÖ½ ã âßï È é<ä�¹�âßÚ ã » Æ9Ø Ê ; è�ºP¾Râ Ç9È Ë ½��<½�� Ë ñ ³Ú®ú ºk¹ Ô Ú�³Á9Ú�Ã©¾�¾ Ë ±���ä�º â
Ú%¼f½®ºP³¹ ø ¼f½�Ã ° Ò ä�Ú®ºkï Æ9Ç9Ç9Ø Ë

* Ñ � Ì Ç9Ø 	 î Ë â ÎaË	Î Ã Ñ ³·4� °�î Ë â Ô	Ë �a¼¾�¾�ÃÖ·�Ú ° ¼f¹pí î Ë�Ì ³!á<ïPÃ °�Û « �Öð�¡j§ «�)�« ¥%� � µÖ£9§
Ñ ¥%� « § ' � § « ¯ Ý��a�Î ( § ¯�5 ¦Q��¥�#¡j¥ «�« §h¡�¥I#9° Ñ õ�² ÊpÕ Ç9Ø2÷ Í ¹ ã ³Ú®µ�¼3â
½®ºP³¹5¼fï�ù °pî ·�¹pÃ Æ9Ç9Ç9Ø Ë

* Ñ ��² Ç Õ�	 ± ËFÑ ³9¾�ÃÖ¹ ° Ò
Ë ��ºP¾�ó´¼f¹5¼f½ ò ¼f¹ ° ¼f¹pí Ñ
Ë ²�¼fïkïP³¹ ° Ý ð<¨R�T¡�F§®£!�ß£!¦�£¨  ¯�� « ¨
Î ·ý¡��ß¦���¡j¥�# � §®¦���¡�� « ¦��Tð<§ « ° Ñ õ	² È9Ç9È Õ ÷ Ô Ú�³äB³9¾�Ã©íMà�½%¼f¹píp¼fÚ�í5ù °�î ¼f¹�â
·5¼fÚ®á Æ9Ç9Ç Õ9Ë
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* à Ò í Ï
+
Ç Ê
	 ² Ë à<»©³Á9ïkºP³ ° êrË�Ò ¹ç®¼fïkº °�î Ë ² Ë í�Ã Ï ïkºké�ÃÖºkÚ%¼ ° ÍhË õ Ë´Ò ú<á<ºkïPí�ºkÂ ° ¼f¹píÐ¢ËP6 ò Í ° ( � � Ý Ð � �T§ ¯�5 ¦ « ¥I#¡�¥ «�« §h¡�¥�# ¯ ðI�ß£ ) ¯ � « � ) ¯ ¥ ¯ # « §7µÖ£9§ª�¡ ¼ Î6« §k¾ ' �®¯�� « � Ý��n�Î ¥ « �¸·a£§)¹ � ° ²´³µ¶µ¸·�¹�ºP»!¼f½®ºP³¹p¾?¿}¼fÁ�¼fÂ©ºk¹pÃ °Í ±n±n±GÄMS ÷¤Æ9Ç9Ç Ê ù ° ¹p³ ËNÕ Ç ° Õ È Êf�FÕÖÊ Ø Ë

* à ø Í+Ñ Ç9Ø 	 Ð¢Ë à�ó�¼fïkïP³!ó °�î Ë ø Ú%¼fú�Ã ° +�Ë Í ¾ ò ºkµ�¼f½�¾®· ° ¼f¹pí Û¶Ë Ñ ÃÖú ò ½�ÃÖÚ °ÍÈ « ¥ '« § ¯ ¨þ¡oO «�Ý ð<¨��T¡/F§®£!�ß£!¦%£¨  ¯�� « ¨ Î ·ý¡&�ß¦:��¡�¥I#M�)È Ý��n�Î � ñP� « § ' ñ « �¸·a£§k¹
Ñ ¥%� « §;µ ¯ ¦ « � ñ/ñ Ñ �^Ð�Û « � £ð<§R¦ « Û « � « § ��¯ �T¡T£¥ � §R£!�ß£=¦�£¨ ' ( § ¯�5 ¦T��¥ '#¡j¥ «�« §K¡j¥�#7�jÛ Î � �"' ( �	� Î ð9��£§:�7µ©£§U�&� «r� ¾ « §h¨ ¯ û Ý £ � « ¨ ° Í ¹�½�ÃÖÚRâ¹pÃÖ½ ø Ú%¼ ã ½ � í�Ú%¼ ã ½RâßºPÃÖ½ ã âV»©»!¼fµ¶ä�âßÁ9µ¶ä�ïP¾RâV³=é�ÃÖÚ®ï ¼©á�â Ç9Ø Ë ½��<½�� Ë ñ ³Ú®ú0ºk¹Ô Ú�³Á9Ú�Ã©¾%¾ Ë ±���ä�ºkÚ%¼f½®ºP³¹ ø ¼f½�Ã ° ¿}¼fÚ�» ò Æ9Ç9Ç9Ø Ë
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