
� ���������
	������������������������������������ ! "�#�%$&�'��	)(+*� !�,�-���/.102�,34�5�'��	
(6���87�*������:9);<�-3=���#�?>A@)BC;D�E�:�5.F�-�G��HJI ;G�# ������,3K�#�L�M�"�,�N�

(O�#�L��PRQ����S�-�T��.F�U�WV�>XQ;Y� V�>X>X; ������Z[�
�\�J]G�C^\_a`6_ab

cNdfehgLi-jlk�enmnmhopd
q osr�tfopd+uwvTd6x"y�z�{fy�d|u~}�gpo�x"opr�{fenr���}�r����#��}��Tehr���x!�!{�tfop�O{
��os�\}�d|t��Oopr[t+v�u�c-mhopgFt�dfehg�}�m8}�r�� q vT�O��y�t�osd6c-r��Tenr�osopd�enr��

����� x�t�o�}�dfr�{ q opr[t�osd
�%vTd|t���op}�{�tfopdfr��%r�e��Tosdf{fe�t#�
��vT{�tfvTr8�lk����[� �T���
 T}�r�y\}�d|��¡"�:����� �

¢



��������������	


 ������������������������������ �!�#"�$%�#���&�&� '

( )+*�,.-#���/��0213���&450 6

' )7�����849--��:�&$<;=*&49�?>@45�&-���BAC���8�D�#�E�%�&-GFH��4JIK���9LM� N
O9P ¢ Q�RTS!UWVXUZY\[C]8^!_a`aUWb�cd`ZRe]8^fPgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP h
O9Pji k�VXUWV�lnmo`amoUqpr_a`ZRsltVX`ZRe]8^uP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP h
O9PjO [wvTV�_W_ZRex�coVX`ZRe]8^uP+PgP7P7PgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP4¢oy
O9P{z |�b!lnmoUWRTcoV�v�p~}DV�ln��vem_3PgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP4¢ ¢
O9Pj� ��RemvT���qVX`ZVMp~}DV�ln��vem_HPgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP4¢�

O9Pj�9P ¢ ��mo]��%�Dmd}�krRe�@mg�qVX`ZV PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP4¢��
O9Pj�9Pji ��mo]��%�Dmd}��8kC���������qVX`ZVHP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP4¢��
O9Pj�9PjO �2pC�����7�B�qVX`ZV�P7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP�iT¢

� )7�����849--��:�&$<;=*&49�?>@45�&-���BAC���8�D�#�E�%�&-GFH��4J���&�849�����%�E� (D�
zDP ¢ ��m^DmoU�V�v�k�UW]�S�veml��D]�UWl�b!vTVX`ZRT]8^�P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP�i�z
zDPji ����Rs^5����V�}��9]8vTb!`ZRe]8^\�����!UZ]8V�cW� P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP�i��

zDPji9P ¢ ¡C]}5m_¢P+PgP7P7PgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP�i8�
zDPji9Pji p�vTvTRe��_Z]8RT�!_£P7P7PgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP�i8�

zDPjO |�b!lnmoUWRTcoV�v�p~}DV�ln��vem_3PgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP�i�¤
zDP{z ��RemvT���qVX`ZVMp~}DV�ln��vem_HPgP7P7P+PgP7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7P7PgP7P7PgP+P7PgP�i�h

6 ¥¦�����§0E�&-��E�%�&-H������¨&���#�&�#4J;�����" (!©

i



� � �q���������	� ��
Z� ��2�	����������������n�	�

�2�Dm\��UZ]�S�veml ]��g�Dmo`amcd`ZRT^�� V�^!� covTV�_W_ZR��EY9RT^��KS%bDUWRem� ]�S��amcd`Z_Mb�_ZRT^�� mvemcd`aUZ]8lGV��8^Dmo`ZRTc�Rs^!�!b!cd`ZRe]8^ �:pC���"!
_am^!_WRT^��\`amcW��^D]8ve]��8Rem_��!V�_7UWmcdmR�#�m�<cd]8^�_ZRT�DmoUWVXS%vemtVX`a`am^/`ZRT]8^<RT^ UZmcdm^/`�Y�mVXUW_�RT^ V\U�V�^���mG]��2VX�!�%vTRTcoVX`ZRe]8^
VXUZmV�_nRT^�covTb!�!RT^���b!^Dmd}5��ve]5�Dm� ]�UW��RT^!V�^!cdm$�&%�')(*!�V�^!� vTV�^!�!ltRs^DmtUZmlnm��RTVX`ZRe]8^�P ��^<`Z�!mBvsV�_a`��!mcoV��Dm\_a]�+
cd]8^!_ZRs�DmoUWVXS�vem2V���#�V�^!cdm_C�!V,#�m S@mom^GlGV��Dm�RT^n`Z�!m VXUZmV¦]���p�����RT^!_a`aUWb�lnm^/`ZVX`ZRT]8^nY9RTmvT�!RT^��g_am^�_a]�UW_rcoVX�%VXS�vem
]��g�!UZ]-#9Rs�!RT^�� ��VX`ZV S@]�`Z��Rs^ `Z�DmJ`ZRTlnmJV�^��.�EUZm0/9bDm^!cdY �D]8ltV�Rs^!_21��!RscW� cd]8^3#�moY.�:VXUBln]�UZm RT^��E]�UWltVX`ZRe]8^
cd]8^!cdmoUW^�RT^��t`Z�Dm¦_a`aUWb!cd`ZbDUWm7]���S�bDUWRem�B]�S���mcd`Z_ `Z�!V�^�Rs_ `Z�Dm+coV�_am41�Re`Z��]8vT�DmoU�lnmo`ZV�v&�Dmo`amcd`a]�UW_oP2p�}9`aU�V�cd`ZRT^��
RT^��E]�UWltVX`ZRT]8^ _Zb!cW� V�_7_ZR�5om�+ _Z�!VX�@m�+.]�UWRem^§`ZVX`ZRe]8^�+ V�^!� ` Y9�@mt]��C`ZVXU"��mo`+`Z�D]8b��8� UZm0/9b!ReUZm_q`Z�DmM�Dm6#�mve]���lnm^§`
]���V���#�V�^�cdm��_ZR��8^!V�v@��UZ]9cdm_W_ZRT^�� lnmo`Z�D]5�!_�1���RTcW�BVXUZm7`ZRTm�\�!ReUZmcd`ZveYM`a]n���§Y9_ZRscoV�v�ln]9�!mvT_C]��&`Z�Dm7_Zm^!_a]�UP���^
`Z�!RT_�UZmo�@]�UZ`6+31�mgcd]8^!_ZRs�DmoU�V�^§b�l+S@moUC]���]��!`ZRe]8^!_7��]�Uw`Z�DmqcovTV�_Z_WRex�coVX`ZRe]8^G]��.S�bDUWRTm�t]�S��amcd`Z_8�8R�#�m^Bp������!VX`ZV
]�S!`ZV�RT^!m� VX`+l¦b�ve`ZRe��vem¦�@]8RT^/`Z_gRs^K_Z��V�cdmGRT^K`Z�Dm2#5RTcoRT^!RT` Y�]��wV�^ V�veUZmV��!Y/� �Dmo`amcd`am� ]�S��amcd`�1�Re`Z� ��VXUW`ZRTcob!vTVXU
VX`a`am^§`ZRe]8^ ��V�Rs� `a]9%�')(=V�^!� �DmltRs^!RT^�� VX�!��vTRscoVX`ZRe]8^!_oP �2�DmB�!UZ]�S%veml ]�� ]�S���mcd`;:3<6=><"?,=&@&A�BC�EUZ]8l¢pC���
�!VX`ZVJ�!V�_7UZmcdmRD#�m�<cd]8^!_WRT�DmoUWVXS�vTmtVX`a`am^/`ZRe]8^ RT^ UWmcdm^/`¦Y�mVXUW_FE z�G V�^!� Rs_+ln]�UZmd��]�UZ� vem_Z_+_Z]8v�#�m��PB�2�§b�_6+�1Cm
cd]8^!cdm^§`aUWVX`amq]8^t`Z�Dm�UZmvTVX`am�;?0HJI�KLKM@ N7?MI�=&@&A�B2OQPRATSUHD<UVXW!R P{m�P/�DmcovTVXU�RT^��g`Z�Dm ` Y9��m�]���]�S���mcd`CRT^n`Z�Dm _am^!_a]�U�x!mvT�
]��Y#9RTm617P
��m^!moUWV�vTveY�+2covTV�_W_ZRex�coVX`ZRe]8^�RT_M�D]8^DmKS§Y cd]8ln�%VXUWRT^��<mRe`Z�DmoUH`Z�Dm�UWV,1=�!VX`ZV ]�U\_a]8ltmKve]-1 � �!RTltm^!_ZRe]8^!V�v

cd]8vTvemcd`ZRT]8^ ]����EmVX`ZbDUZm_Hmd}5`aUWV�cd`am�Z�EUZ]8l `Z�!mK�!VX`ZV<`a] m^/`aUWRTm_MRT^�V vTReS!UWVXUWYZE ¢ ¢[G�P��2�DmKvTReS!UWVXUWY RT`Z_amv��gRT_
S�b!Rsve`\��UW]8l �!VX`ZVK_ZR��8^�VX`ZbDUZm�#�mcd`a]�UW_]E{h^+p¢ ¢[GC]�U4�EmVX`ZbDUZmF#�mcd`a]�UW_4��UZ]8l V�vTvr`ZVXU"��mo`Z_ ]��2RT^§`amoUZm_a`¦Rs^ V;�8R�#�m^
VX�!��vsRTcoVX`ZRe]8^_E ¢�+Zi^+�¢ ¢[G�PH�2�DmncovTV�_Z_WRex!moUq`ZV�`�m_+V�_g`Z�!mt_amvemcd`am� ]�S��amcd`g`Z�!VX`gmvemltm^/`g]��C`Z�DmtvTReS�UWVXUZYa1��!RscW�
RT^<V�_am^!_Zmcb�S@m_a`7x!`Z_Ld�`Z�DmB�!VX`ZV�]�U�`Z�Dme��mVX`ZbDUWm_oP\�f�2VJ_Zb�gGcoRTm^/`ZveYh��]9]9� x!`¦coV�^�^D]�`+S@mG]�S�`ZV�RT^Dm��+ `Z�Dm
covTV�_Z_WRex!moU �DmcovTVXUZm_2`Z�!VX` `Z�Dmg]�S��amcd`�b!^!�!moUwcd]8^�_ZRT�DmoUWVX`ZRT]8^\RT_wRT^i�EV�cd` ^D]�`2RT^H`Z�Dm7vTReS�UWVXUZY�P~�2�!RT_CvTV�_a`2_Z`amo��RT_
/9b!Re`amqcdUWb!coRTV�v��E]�U `Z�Dm\%�')(�V�^��H�!mltRT^!RT^��+�!UZ]�S%vemlt_71��DmoUZmq`Z�DmoUZmgRT_wVn_a`aUW]8^��n�Dm_ZReUZm�`a]tcd]�UZUZmcd`ZvTYGUZmj�amcd`
_a]X� coV�vTvTm�kbacovTb!`a`amoULdMRT`amlt_l�E]�S��amcd`Z_q^D]�`�]���RTltlnm�!RsVX`am7`Z�DUZmVX` ]�U�RT^§`amoUZm_a`M!�V�_ `Z�Dm¦b!^�^Dmcdm_Z_ZVXUZY\UWmln],#XV�v
]���mV�cW�J_Zb!cW��Re`amlt_2cd]8^!_Wb!lnm_ S@]�`Z�\`ZRTltm7V�^!�\UZm_a]8b!UWcdm_oP
��]8_a`nV�vTvC]��2`Z�DmBUZmcdm^§`	1�]�U"`<RT^ `Z�!mBVXUWmVJ]���p����+covTV�_Z_WRex�coVX`ZRe]8^ �!V�_�S@mom^<S%V�_am� ]8^ V _ZRsln��vTRex�m�

���§Y9_WRTcoV�v%lt]9�Dmv��E]�Uw`Z�DmgRT^/`amoU�V�cd`ZRe]8^B]���`Z�Dmqx!mvs�!_m1 Re`Z�G`Z�!mqb�^�`9^!],1�^H`ZVXU"��mo`oPr��_n1Cmq�!m_ZcdUWReS@m Rs^e��UWmVX`amoU
ltVX`Z�DmlGVX`ZRTcoV�v&�!mo�!`Z��RT^hogi^+%V�_Z_Wb!ltRT^��n`Z��VX`�`Z�Dm¦`ZVXU"��mo`�_WcoVX`a`amoUW_�`Z�!m¦RT^!coRs�Dm^/` m^!moU"��Y\vTR�`�m+VM�!Re�@]8vem�E{�-Gp+
RT^��E]�UWltVX`ZRT]8^Hcd]8^�cdmoUW^!RT^��n`Z�!m7covTV�_Z_2V�^!��]�UWRem^§`ZVX`ZRe]8^\]�� `Z�Dmg]�S��amcd`�RT^\_a��V�cdm¦RT_wm^!cd]5�Dm�\RT^B`Z�Dm7ltV��8^!mo`ZRTc
�@]8vTVXUWR�5VXS%RTvTRe`�Y2`am^!_a]�Un� ��k��)!�1��!RscW�7RT_�RT^!�Dmo�@m^!�Dm^§`�]��9`Z�!mrve]5coVX`ZRe]8^7]��5`Z�Dm�]�S���mcd`&UZmvTVX`ZR�#�m�`a]�`Z�Dmr_am^!_Z]�UW_oP
�2�!Rs_7ve]5coVX`ZRe]8^<Rs^���]�U�ltVX`ZRe]8^ RT_¦cd]8^/`ZV�Rs^Dm�<Rs^ `>1C] OiqX¢tx!mvT�9#�mcd`a]�UW_oP ��VX`Z�DmlGVX`ZRTcoV�vTveY `Z�DmB��k��£Rs_+V
O8q7OgltVX`aUWRe}l1��!RscW� �!V�_�Vr�:b!^!cd`ZRe]8^�V�v9�!mo��m^��Dm^!cdmw]8^n`ZRTlnm ]�Us�EUZm0/9bDm^!cdY �Dmo�@m^!�!RT^���]8^n`Z�Dm2_Zm^!_a]�U~S@mRT^��
b!_am�.P~� ^B`Z�Dmo]�UWY�+D`Z�!RT_ ltVX`aUWRe}HcoV�^\S@mg�!RTV���]8^!V�vsR�5om�HS§YBV `ZRTlnm-t-�EUZm0/9bDm^!cdYMRs^!�Dmo�@m^!�Dm^§`�UW]�`ZVX`ZRe]8^�ltVX`aUWRe}
RT^!��RTcoVX`ZRT^�� `Z�Dmw]�UWRem^§`ZVX`ZRe]8^�]���`Z�Dmw]�S��amcd`�RT^ _a��V�cdm�P~prV�c�� mvemlnm^§`�]���`Z�DmwUZm_Zb�ve`ZRT^��qOuqqOq�!RTV���]8^!V�v5ltVX`aUWRe}
�v1��!RscW� coVXUZU�Rem_7V�vTv~]��w`Z�DmG`ZRTlnmt]�Ul��UZm0/9bDm^!cdY �Dmo�@m^!�Dm^�cdm-!��!UZ]-#9RT�!m_g`Z�DmG_ZcoVX`a`amoU�RT^���c��!VXUWV�cd`amoUWRT_Z`ZRTco_+]��
`Z�Dm¦]�S���mcd`�V�ve]8^��MmV�cW�K]���Re`Z_2`Z�!UZmom+�!U�RT^!coRe��V�v@V�}5m_ V�^��JVXUZm�b!_am�a�E]�UqcovTV�_Z_ZRex%coVX`ZRe]8^���b!UZ�@]8_am_oPmw m�UZm6�EmoU
`a]t`Z�Dm_Zm+V�_2`Z�Dmg��UWRT^!coRe�%V�v%V�}DRT_ �@]8vTVXUWRD5VXS�RTvTRe`�Y2�Eb�^!cd`ZRe]8^!_��:k@��kr��_M!�P
�2�!m�#XVXUWRe]8b�_CpC���CcovTV�_Z_ZRTx�coVX`ZRe]8^Blnmo`Z�D]5�!_w�Dm6#�mve]��@m�B`a]t�!VX`amg�!RJx@moU V�cocd]�UW�!RT^���`a]2�:V�cd`a]�UW_ UWmvTVX`am�B`a]

`Z�Dmq_am^!_a]�U�_�S@mRT^��¦_a`Zb!��Rem��+/`Z�!m)1wVYHcovTbD`a`amoU RT_C�!V�^!�!vem�y+§V�^!�M`Z�DmgltV�^!^DmoUwRT^e1��!RTc��t`Z�Dmg�!RT��]8vTmd� ln]9�!mv!RT_
mln��vT]�Y�m� RT^�`Z�!m¦�!UW]9cdm_Z_WRT^��DP ��_ZRT�!m*�EUZ]8lzE{i-Gp+.covsV�_Z_ZRex�coVX`ZRT]8^�V�v���]�UWRT`Z�!lt_��!V0#�m S@mom^Jcd]8^�cdmoUW^Dm� _a`aUWRTcd`ZvTY
1�Re`Z�MmRe`Z�DmoUw`ZRTltmd� �D]8ltV�RT^Hp�����_am^�_a]�UW_\E ¢�+,¢ ¢[G.]�U���UWm0/§bDm^�cdYG�D]8ltV�RT^hE{¤^+ h-G.S�bD`w^D]�`wS@]�`Z��PYw��!m^HcovsbD`a`amoU
UZmj�amcd`ZRe]8^�RT_ cd]8^�_ZRT�DmoUZm�\RT`2RT_w` Y9��RTcoV�vTvTYMRT^B`Z�Dm¦cd]8^/`amd}5`�]�� S�RT^!VXUWYt�!UZ]�S�vTmlt_��E� _2`Z�Dmg]�S��amcd`2]��~RT^/`amoUWm_a` ]�U
^D]�`M{|!¦V�^!�t^D]�`�`Z�!m2ln]�UZm�c��!V�vTvem^��8Rs^��gcovTV�_Z_ZRex%coVX`ZRe]8^ �!UZ]�S�vTml}�vw��!RscW�n]���~ ]�S���mcd`Z_�VXUZm�1Cm�ve]9]�`9Rs^��gVX`�]�U
RT_w`Z�Dmg]�S���mcd`2^D]�`2Rs^B]8bDU2vTReS!U�VXUZY�{|!7� ^�E{h^+|¢ ¢[Gp+�`Z�Dm7V�bD`Z�!]�UW_wmln��ve]#YHV �%VXUWV�lnmo`aUWRTcqln]5�Dmv��E]�U `Z�Dm7k@� k���_
1��!RscW�K`ZV�`�m_7`Z�Dm2�E]�UWl ]��wV\_Zb!l ]��C�DmcoVY5RT^��\md}5�@]8^Dm^/`ZRsV�vT_�E{O^+�z�+�¢oy|G RT^K`Z�Dmn`ZRTltm �!]8ltV�RT^ ]�U7V\_Zb!l ]��
]8^Dmd���@]8vem UWVX`ZRe]8^�V�v _ZY9_a`aml��:b!^!cd`ZRT]8^!_�mV�cW�$1�RT`Z�KVF5omoUZ]�VX`7�7[3RT^��EUZm0/9bDm^!cdY�P+�2�!m��@]8vem_qV�^!��t#]�U7�DmcoVY
cd]8^!_a`ZV�^§`gVXUZm�`Z�Dm^Jb�_am�JV�_�`Z�Dml��mVX`Zb!UZm_���]�UqcovTV�_Z_ZRTx�coVX`ZRe]8^�P�� ve`amoU�^!VX`ZR�#�mveY�+�`Z�Dm lnmo`Z�D]5�!_2]��)E ¢�+ai^+a¤-Grb!_am

O



^D]B_Zb!c��Klt]9�Dmvs_ V�^!�K`aUZmVX`q`Z�Dm `ZRTltm¦]�Ur�EUZm0/§b!m^!cdY�_ZV�ln�%vem_�]���`Z�Dm RT^!�!R�#5RT�!b�V�v�k���kr��_gV�_qRT^!�!mo��m^��Dm^/`
/9b!V�^/`ZRT`ZRem_2b!_ZRs^�� `Z�Dmgm^/`ZRTUZmg`ZRTlnm7]�U���UZm0/9bDm^!cdYB�D]8ltV�Rs^\_ZR��8^!V�vT_n�E]�U2��b!UZ�@]8_am_w]��&]�S���mcd`��!mo`amoUWltRT^!VX`ZRT]8^�P
�2�!m�cobDUZUZm^§`Gcd]8vTvTmcd`ZRe]8^ ]��q�!UW]9cdm_Z_WRT^�� lnmo`Z�!]9�!_GV�vT_a]<��RJx�moUMRT^ �D]-1 `Z�DmoY `aUZmVX`H`Z�Dm;�EV�cd`M`Z�!VX`6+2RT^

V��!�!RT`ZRe]8^B`a]Mb!^�`9^D]-1�^B]�S��amcd` covTV�_W_6+D`Z�Dm7]�UWRTm^/`ZVX`ZRe]8^JV�^!��ve]5coVX`ZRe]8^�]�� `Z�!m7`ZVXU"��mo` lGVY\^D]�`2S@m�`5^D],1 ^\]�U
ltV�Y¦S@mn`9^!],1�^nRTlt�!UZmcoRT_amvTY�P.� ^]E ¢�+Ei-G ��]�U~md}DV�ln��vTm `Z�Dm ve]9coVX`ZRT]8^ ]��%`Z�Dmw]�S��amcd`�RT_�m_a`ZRsltVX`am�nV�_~��VXUZ`�]���`Z�Dm
�!UZ]5cdm_Z_ZRs^���1��!Rsvem2RT^XE{¤^+�h-Gp+D`Z�Dm�b!^�`5^D],1�^Gve]9coVX`ZRT]8^GmUx@mcd`Z_wVXUZm�Rs^!covTb!�Dm�nRs^GV�^M],#�moUWV�vTv�_ZcoV�vTRs^��7]���`Z�Dm��!VX`ZV
V�^!�H^D]�`C`aUZmVX`am�Bmd}9�%vTRTcoRe`ZveY�P��?_ZRsltRTvTVXUCVX�!�!UZ]8V�c��HRs_r`ZV�`�m^B`a] `Z�Dm�]�UWRem^§`ZVX`ZRe]8^BRT_Z_Zb!m�RT^hE ¢ ¢[G�1 �!RTvem�Rs^�E{h-G.V
�!RJx@moUZm^§`&`ZVXUL��mo`r_ZR��8^!VX`Zb!UZmCRs_ b�_am�4��]�U~mV�c��n]�UWRem^§`ZVX`ZRe]8^ ]���mV�cW�n`ZVXU"��mo`�Rs^¦`Z�!mwvsReS!UWVXUZY�P ��RT^!V�vTveY�+�RT^iE ¢�+�i^+�¤-Gp+
`Z�Dm2UW]�`ZVX`ZRe]8^GltVX`aU�R } Rs_�RT^2�:V�cd`r�Dmo`amoUWlGRT^Dm�tV�_r��VXUZ`~]��@`Z�Dm2mR���m^!m^5� V�^!V�veY5_ZRT_~]��@`Z�Dm���]8vsVXUWR�5VXS�RTvsRe` Y7`am^�_a]�U0+
�D]-1�m6#�moUq`Z�Dm+V�b!`Z�D]�UW_��!]M^D]�`�lGVX��`Z�!RT_�UZ]�`ZVX`ZRe]8^JltVX`aUWR }\S�V�cL`\`a]MV�^Jmd}9��vsRTcoRe`w]�UWRem^§`ZVX`ZRe]8^J]�� `Z�!m+]�S��amcd`
RT^\_a�%V�cdm�P
��RT^!V�vsveY�+CV `ZV�coRe`MV�_Z_Wb!ln�!`ZRe]8^fRs^ ln]8_a`HV�vTv ]��q`Z�Dm_am�ltmo`Z�D]9��_GRT_n`Z��VX`t`Z�Dm��@]8_ZRT`ZRe]8^!_ ]��q`Z�Dm�_am^�_a]�U

VXUZm$`5^D],1 ^���UZmcoRT_amveY�VX`�vemV�_a`\UZmvTVX`ZRD#�mK`a] _Z]8lnm xD}5m� UZm6��moUWm^!cdm �@]8RT^/`6+�V cd]8^!�!Re`ZRe]8^C1���RTcW� RT_B]��E`am^
^D]�`Hlnmo`MRT^ �!UWV�cd`ZRTcdm�P �!]�UH�!V�^��!�DmvT�f_aY5_a`amlt_Mm_a�@mcoRTV�vTvTY�+�`Z�DmK_am^!_a]�UBltV�Y ^D]�`GS@m�m0/9b!Re�!�@m� 1�RT`Z� V
�8ve]�S�V�v%�@]8_ZRe`ZRe]8^�RT^��7_am^!_Z]�Ur���qkw��!rRT^�1���RTcW�McoV�_amg_a]8lnmq_a]�UZ`C]��.�DmV��HUZmc"`�]8^!Rs^���lGVYtS@m�mlt��ve]�Y�m�M`a]	��mo`
VX�!�!UW]}DRTltVX`am�ve]5coVX`ZRe]8^!_P ��^n`Z�Dm coV�_am�]���#�m�!RTcob�vTVXU�]�U�coVXUW`rln]8b!^§`am�G_am^�_a]�UW_6+8m6#�m^e1�Re`Z�H�qkC��+�`Z�!m�mUx@mcd`Z_
]�� ��]8_WRe`ZRe]8^!V�v�b!^�cdmoUZ`ZV�RT^§`ZRem_ �!V0#�m�^D]�` S@mom^\md}5`am^!_ZR�#�mveYB_a`Zb!��Rem�F��]�U2��UZ]�S�vemlt_n1 �DmoUZmg]8^DmgUZm0/9b!ReUWm_ �!R��8�
UZm_a]8vsbD`ZRe]8^\ve]5coV�vTR�5VX`ZRe]8^B]���S�b!UWRem�H]�S��amcd`Z_oP
�qRD#�m^ `Z�!RT_GV�_tS�V�cL`3��UZ]8b�^!��+C`Z�DmX��]8V�v�]���`Z�!m]1�]�UL` Rs^f`Z�!RT_nUWmo��]�UW`tRT_n`Z�Dm��!m6#�mve]���lnm^§`6+ V�^!V�veY5_ZRT_6+

V�^!�_#XV�vTRT��VX`ZRe]8^ ]��gV$��m^DmoUWV�v���bDUZ�@]8_am\VX�!�!UW]8V�cW� `a] `Z�Dm�p����n_am^!_ZRs^�� covTV�_Z_ZRTx�coVX`ZRe]8^ �!UZ]�S%vemlt_	1��!RscW�
md}5��vTRTcoRe`ZvTY V�cocd]8b�^/`Z_	�E]�U `Z�DmB` Y9��m_�]���b�^!cdmoUZ`ZV�RT^§`ZRem_ �Dm_ZcdUWRTS�m�<RT^<`Z�DmM��UZm6#9RT]8b!_+�%VXUWV���UWVX���!_PK��^!Re`ZRsV�vTveY
1CmMcd]8^!cdm^§`aUWVX`amB]8^ `Z�DmM�!UZ]�S�vTml�1��DmoUZmt`Z�!mM_am^!_Z]�U+�@]8_ZRe`ZRe]8^�_7VXUZmGV�_Z_Wb!lnm��`5^D]-1�^�P\�2�DmtRT^�_ZR��8�§`+V�^!�
md}5��moU�Rem^!cdm��EUZ]8l `Z�!VX`)1C]�U"`\`Z�Dm^X��]�U�lt_�`Z�!m+S�V�_ZRs_��E]�U�VX�!��UZ]8V�cW�!Rs^��t`Z�Dm4�EVXU�ln]�UZm cd]8ln��vemd}\�!UW]�S�veml ]��
covTV�_Z_WRex�coVX`ZRe]8^\RT^B`Z�!m7�!UZm_am^�cdmg]���b�^�`9^!],1�^\_am^�_a]�U�ve]5coVX`ZRe]8^�P
��vTv�]�� `Z�Dm+covTV�_W_ZRex�coVX`ZRe]8^�lnmo`Z�D]5�!_2�Dm_ZcdU�ReS@m�\RT^B`Z�!RT_ UWmo��]�UW`2VXUZm7S�V�_am��]8^�Vt�%�/Y5_ZRTcoV�v�ln]5�Dmv�`Z��VX`�RT_

`Z�Dmn�:b!_ZRe]8^¦]��!`Z�Dm �!Re�@]8vemC_ZcoVX`a`amoUWRT^��qlt]9�Dmv9RT^iE{�-G�V�^!� V���VXUWV�lnmo`aUWRsc�k@��kr�Kln]9�!mv§mvsb!coRT�!VX`am��RT^iE{O-G�P��2�!RT_
ln]5�Dmv�RT_.V�^�V�veY§`ZRscoV�v8RT^q`Z�Dm��%VXUWV�lnmo`amoUW_�]��9`Z�!m�k���kr�8+#`Z�Dm�� ��������� !�ve]9coVX`ZRT]8^g]��§`Z�!m�]�S��amcd`6+�`Z�!m�`Z�DUZmom�p�b!vemoU
V�^��8vem_eE �,Gr�Dm_ZcdUWReS%RT^��H`Z�DmnUZ]�`ZVX`ZRe]8^ lGVX`aUWR }�+�V�^!� `Z�DmX� �����	��� !7ve]5coVX`ZRe]8^!_q]��wV�vTv~_am^!_a]�U�_oP����DmnUZmvTVX`ZR�#�mvTY
_ZRTlt��vem\cove]8_am�.��]�UWl ^!VX`ZbDUZm�]��q`Z�DmJln]9�!mvn1�Re`Z�fUZm_Z��mcd`G`a] `Z�Dm_amJ��VXUWV�lnmo`amoUW_MvemV��!_tb�_n`a]<V�^�RT^!Re`ZRTV�v
covTV�_Z_WRex�coVX`ZRe]8^Jlnmo`Z�D]5��RT^a1 �!RTcW��`Z�Dm¦_am^�_a]�U��@]8_ZRe`ZRT]8^!_2VXUZm�V�_Z_Zb!lnm�X`9^!],1�^JV�^!�]1Cm+md}5��vTRTcoRT`ZveYGm_a`ZRsltVX`am
`Z�Dmw]�UWRem^§`ZVX`ZRe]8^nV�^!� ve]5coVX`ZRe]8^�]���`Z�!mC]�S���mcd`�V�ve]8^���1 Re`Z�+`Z�!mC�%VXUWV�lnmo`amoUW_~^Dmom�!m�	��]�U~covTV�_Z_WRex�coVX`ZRe]8^�P��2�9b!_6+
]8bDU�VX�!�!UZ]8V�c�� �!UZ]-#9Rs�Dm_+RT^���]�UWlGVX`ZRe]8^ UZm6�8VXUW�!Rs^���`Z�Dm_am ��mo]8lnmo`aUWRTcHcW�!VXU�V�cd`amoUWRT_a`ZRTco_¦]��w`Z�DmG]�S���mcd`oP\��vT_a]�+
`Z�Dmtcove]8_Zm�h��]�UWl=^�VX`ZbDUZm ]���`Z�!mtk���kr� ln]5�Dmv�V�vTve]-1�_q]8bDU7VX�!��UZ]8V�cW� `a]\S@mnVX�!��vsRem�X1 Re`Z� m0/§b�V�v�mV�_amn`a]
S@]�`Z�\`ZRTlnmg]�U���UZm0/9bDm^!cdYB�D]8ltV�Rs^\_am^!_a]�U���VX`ZV5P
�2�!mBlt]9�Dmvw]��2E{�-G�RT^!��RTcoVX`am_ `Z�!VX`tRT^ `Z�Dmo]�UWY<`Z�Dm�k@��kr��VXUZm�cd]8ln��UWRT_am� ]��qV�^ RT^Dx�^�Re`amM^9b!l¦S�moUn]��

�DmcoV�Y9RT^��¦md}5�@]8^Dm^/`ZRsV�vT_�Rs^G`ZRTltm ]�Uw]8^Dm��@]8vem `aU�V�^!_R�EmoU7�:b!^!cd`ZRe]8^�_�RT^e�EUZm0/§b!m^!cdY�Ps% ^��E]�UZ`Zb!^�VX`amveY�+DRe`CRs_rS@]�`Z�
RTln�@]8_Z_WReS�vem~V�^!��^D]�`�^Dmcdm_Z_ZVXUZY¦`a] m_Z`ZRTltVX`am V�^¦Rs^Dx�^!Re`am�^§b!l¦S@moU8�E]�U�m6#�m^nV�vTVXU"��mw^§b!l¦S@moU[!�]��!�@]8vem_[t��DmcoVY
UWVX`am_oP ��ReUW_Z`6+�RT^\`Z�Dm+�!UZm_am^!cdm+]���^D]8RT_am�+!`Z��RT_2RT_�`5^D]-1 `a]GS@m+V #�moUZY\�DmvTRTcoVX`am¦_ZR��8^!V�v���UZ]9cdm_W_ZRT^��n�!UW]�S�veml\P
�9mcd]8^!�y+9S@mcoV�b!_Zm ]�S��amcd`Z_2�D] ^D]�` _ZcoVX`a`amoUl<�
TI ?,=&H�HV�_C��Re�@]8vem_6+§RT`CltV�`�m_�_am^!_am�`a]ncd]8^!_ZRT�DmoUwUZm��b!cdm�G]�U��DmoU
ln]5�DmvT_7��]�Uw��b!UZ�@]8_am_r]��&�!UZ]5cdm_Z_ZRT^��DP&��^!�Dmom��+5md}5�@moUWRTlnm^§`ZV�vTveYnRe`w�!V�_CS@mom^H_W�D],1�^H`Z�!VX`w]8^Dmq]�Uw`>1C]n�@]8vem_
coV�^ `�Y§�%RTcoV�vTveYKS@mtb!_am� `a]JltVX`ZcW�<`Z�DmGln]5�Dmv~`a]KlnmV�_ZbDUWm� �!VX`ZVcE{�-G�P\�2�9b!_7Rs^ `Z�!RT_gUZmo�@]�UZ`6+ 1�mM�@]8_ZRe`7V
ln]5�DmvwRT^ 1��!RTc�� mV�c�� k@��kr�3RT_�UZmo�!UZm_am^§`am�fV�_nV _ZRT^��8vemH�!mcoVY5RT^�� md}9�@]8^Dm^§`ZRTV�vC]�Un]8^DmB�@]8vemH`aUWV�^!_R�EmoU
�:b!^!cd`ZRe]8^�Pq�5RT^!cdm¦`Z�DmoUZm VXUZm¦`Z�!UZmom¦��UWRT^!coRe�%V�v�V�}9m_6+�1Cm¦m_Z`ZRTltVX`am `Z�DUZmom¦��]8vTm_Mt��DmcoVYKcd]8^!_a`ZV�^§`Z_qV�_ �%VXUZ` ]��
`Z�Dm covTV�_Z_ZRTx�coVX`ZRe]8^�UW]8bD`ZRT^Dm�P����!RT_2`Z�!m^JRT_ _ZRTltRsvTVXU2`a]B`Z�Dm+]8^!m¦]�U�`>1C]B��]8vTm¦lnmo`Z�D]5�!_ ]��~m�P �DP�+uE{�-G~�!],1Cm6#�moU
1��DmoUWm7`Z�Dm_am VX�!�!UZ]8V�c��Dm_��!RT_aUZm6�8VXU���`Z�Dm�RT^��E]�UWltVX`ZRe]8^�Rs^\`Z�Dm¦cd]9m6gGcoRem^§`Z_ql¦b�ve`ZRe��veY5RT^���`Z�Dm¦m�P �DP@�!mcoVY5RT^��
md}5��]8^!m^/`ZRTV�vs_~RT^ `ZRTlnm�+ 1Cm�VXUZm2VXS%vem `a]7UZmvTVX`am `Z�!m_am�cd]9m6gGcoRem^§`Z_r�!ReUWmcd`ZveY¦V�^!�nV�^�V�veY§`ZRscoV�vTveY+`a]+`Z�Dm2ve]5coVX`ZRe]8^
V�^!�\]�U�Rem^/`ZVX`ZRT]8^\]���`Z�Dmg]�S��amcd`�RT^�_a�%V�cdm�P

z



��]�UZmo],#�moU,+�]8bDUnlnmo`Z�!]9�<md}9�%vTRTcoRe`ZveY V�cocd]8b!^§`Z_2�E]�Unln]9�!mvTRT^���moUWUZ]�UnRT^/`aUW]9�!b�cdm� S9Y `Z�DmF�EV�cd`n`Z��VX`l1Cm
VXUZmeBQA�=2b!_WRT^��tV�^�md}DV�cd`g_ZcoVX`a`amoUWRT^��Mln]5�Dmv P ��]�UWm¦_a�@mcoRex�coV�vsveY�+DS@mcoV�b!_am¦VG`Z�DUZmom¦��]8vTm7ln]9�!mv�coV�^!^D]�`	�:RT^
��m^DmoUWV�vv!�md}5V�cd`ZveYBUZmo��UZm_am^§` `Z�Dmg�!VX`ZV�+!`Z�Dmg�@]8vemr#XV�vTbDm_n1�RTvsv%^D]�` S@m7RT^��Dmo�@m^!�Dm^§`r]�� ]�S���mcd`���]8_WRe`ZRe]8^BV�^!�
]�UWRem^§`ZVX`ZRe]8^�P � VX`Z�DmoU��E]�U2V4�8R�#�m^B` Y9�@mg]���`ZVXU"��mo`6+!`Z�!moUZmr1�RTvTv%S@m�V$ba_a��UZmV���d�]��&�@]8vem�#XV�vTbDm_wV�_2V4�Eb�^!cd`ZRe]8^
]��7`Z�Dm_Zm���mo]8ltmo`aUWRTc ^§b�RT_ZV�^!cdmJ��VXUWV�lnmo`amoUW_P����§b!_0+�1�m RT^§`aUZ]5�!b!cdmJV _ZRTlt��vemX/9b!V��DUWVX`ZRsc �p��]�UWl covTV�_Z_WRex!moU
1��!RscW� cd]8ln�@m^!_ZVX`am_2�E]�Un`Z�!RT_�mUx@mcd`t]��qln]9�!mvClGRT_ZltVX`Zc���Pf[ vTV�_Z_ZRex�moUW_+S%V�_am�fRT^ �!VX`ZV UZm_ZRs�!b!V�vT_�V�^!�fV
�:b!_ZRe]8^ ]��w�@]8vemtm_Z`ZRTltVX`am_�V�^!� �!VX`ZVJUZm_ZRT��b!V�vT_gVXUZmGV�vs_a]Jcd]8^!_Z`aUWb!cd`am��P\��RT^!V�vTvTY�+�V�vTv�]��w]8bDU�covTV�_Z_ZRTx�coVX`ZRe]8^
_Zc��Dmlnm_�md}9�%vTRTcoRe`ZveY\cd]8^§`ZV�RT^ VM^9b!vTv��/Y9�@]�`Z�Dm_ZRT_ `Z�!VX`�`Z�Dm¦]�S���mcd`gRT_ RT^X�:V�cd`qcovTbD`a`amoUPq�2�9b!_6+�1�m��!UZ]-#9RT�!m¦V
/9b!V�^/`ZRT`ZVX`ZR�#�m�ltmV�^!_r]���UZmj��mcd`ZRs^��¦_Zb�cW�HRe`amlt_CRT^t`Z�Dm�cd]8^/`amd}5`w]���V�l¦b!vT`ZR ��]�S��amcd`�covTV�_Z_WRex�coVX`ZRe]8^G�!UZ]5cdm�!bDUZm�P
� V0#5RT^����E]�UWl�b!vTVX`am�MV�^!�n`am_a`am�HV7lnmo`Z�D]5���E]�Urcd]8ln��UZm�Dm^!_ZRD#�mveY�_Z]8v�#9Rs^��g`Z�Dm�covTV�_W_ZRex�coVX`ZRe]8^GV�^!�tcW��VXUa�

V�cd`amoUWR�5VX`ZRT]8^��!UW]�S�veml 1��!m^\`Z�Dm+_am^�_a]�U��@]8_ZRe`ZRT]8^!_ VXUZm*`5^D]-1�^�+�1Cm+^Dmd}5`�`ZbDU�^\]8bDU�VX`a`am^§`ZRe]8^K`a]G`Z�Dm¦coV�_am
1��DmoUWm¦`Z�DmoUWm�ltV�Y�S@m b!^!cdmoUZ`ZV�RT^§` YJRT^�`Z�!m_am2/§b!V�^§`ZRe`ZRem_P��2�!m�lnmo`Z�!]9��1Cm¦�!UW]���]8_Zm�RT_�ln]�`ZR�#XVX`am� S9Y�`Z�Dm
]�S�_amoUL#�VX`ZRe]8^t`Z�!VX`rUZmV�v��!VX`ZV7_amo`Z_7��]�Um1��!RTc�� ��]8_WRe`ZRe]8^!_�]��@`Z�Dm�_Zm^!_a]�UrVXUZm�UZmcd]�UW�Dm�MVXUZm2]��E`am^GV�cocd]8ln��V�^�Rem�
S9YM`Z�Dm¦coV0#�mVX`�`Z�!VX`2`Z�Dm_am¦ve]9coVX`ZRT]8^!_2VXUZm+V�cocob!UWVX`am7`a] 1 Re`Z�!RT^H_a]8lnm7`a]8vTmoUWV�^!cdm_�Rs^ � + � +!V�^!� � P
(q^!m�VX�!�!UZ]8V�c��f�!UZ]��@]8_am� �E]�Ut�!ReUZmcd`ZvTY<RT^!cd]�UW��]�U�VX`ZRT^��K`Z�!RT_nRT^��E]�UWltVX`ZRT]8^ Rs^/`a] V �!UW]9cdm_Z_WRT^�� _ZcW�!mlnm

RT_+S�V�_am� ]8^<¡wV�Y�m_ZRTV�^ _a`ZVX`ZRT_a`ZRsco_oP �9�@mcoRex%coV�vTveY�+�`Z�!mM�@moUZ`ZbDUWS�VX`ZRe]8^!_7Rs^ `Z�DmH�@]8_ZRe`ZRe]8^!_7]��2`Z�DmB_am^!_a]�U VXUZm
ln]5�Dmvem� V�_\UWV�^��D]8l #�VXUWRsVXS�vem_oP �rY9��RTcoV�vTvTY�+�`Z�Dm_am UWV�^��D]8l#�VXU�RTVXS�vem_BVXUZm `ZV�`�m^ `a]fS@m RT^!�!mo��m^��Dm^/`
V�^!��+DRT^H`Z�DmgVXS�_Zm^!cdmg]��&V�^§YM]�`Z�!moU2RT^��E]�UWltVX`ZRe]8^�+5b!^!RD��]�UWlGveYn�!RT_a`aUWRTS�bD`am�tS@mo`f1�mom^\S@]8b!^��!_rUWmvTVX`am�B`a]n`Z�Dm
`a]8vemoUWV�^�cdm_7�!UZm6#5Re]8b!_WveY�lnm^§`ZRe]8^Dm��Pt���DmnUZm_Zb!vT`ZRT^��B_a`ZVX`ZRT_a`ZRTcoV�v�m_a`ZRTltVX`ZRe]8^ ]�U+�DmcoRT_ZRT]8^ �!UZ]�S�veml=Rs_q`Z�Dm^
_a]8v�#�m� #9RsV7��]8^§`amd� [wVXUWve]�RT^§`am6��UWVX`ZRe]8^Gltmo`Z�D]9��_~`a];baV,#�moUWV���mgV01wVY�d+`Z�Dm�mUx�mcd`Z_C]��@`Z�Dm_am�b�^�`9^!],1�^!_P~�5b�cW�
lnmo`Z�D]5�!_�VXUZmMcd]8lt��bD`ZVX`ZRe]8^!V�vsveY RT^/`am^�_ZR�#�mMV�^��<V�vT_Z]J�!V,#�mH`Z�!mG`am^!�Dm^�cdY `a]KV,#�moUWV���m�V01wVY _a]8lnmM]��2`Z�Dm
�!RT_Z`ZRT^��8b!RT_W�!RT^��+_WR��8^!V�v�V�_�1CmvTv P
� VX`Z�DmoU�`Z�!V�^+b!_ZRT^�� V2_Z`ZVX`ZRT_a`ZRTcoV�v8VX���!UZ]8V�cW�y+��DmoUWms1�m�md}DV�ltRT^!m�V�1�]�U�_a`�� coV�_am��E]�U&ltRT^5� ltV�} !Q�E]�UWl¦b�vTVX`ZRe]8^

]���`Z�Dm7�!UW]�S�veml\P��2��VX`�RT_6+�1Cm¦ve]9]�`F��]�U `Z�D]8_am7��VXU�V�lnmo`amoUW_�1 �!RTcW��ltRT^!RTlGR�5om `Z�!m+ltV�}DRTl¦b�l ltRT_ax�`C`a]M`Z�Dm
�!VX`ZVF1��DmoUWm¦`Z�Dm ltV�}DRTl�b!l Rs_ `ZV�`�m^ ]-#�moU+V�vTv&�@]8_Z_ZReS�vTm+_am^!_a]�Uqve]5coVX`ZRe]8^!_�mV�cW� ]��u1��!RTc��JRs_�UZm_Z`aUWRTcd`am�K`a]
vTRem41�Re`Z��RT^J_Z]8lnm S�]8b�^!�Dm�KUZm6�8Re]8^K]��w_a��V�cdm�P �2�Dm	��mo]8lnmo`aUWRTcn_Z`aUWb!cd`ZbDUZm ]���`Z�Dm_amtb!^!cdmoUW`ZV�RT^/`�Y�UZm6�8RT]8^!_gRT_
�DmoUWRD#�m�GV��8V�RT^e��UW]8l `Z�Dm �!UZm_ZcdUWRTS�m�t`a]8vemoUWV�^!cdm_oP~��^t�%VXUZ`ZRTcob!vTVXU,+ 1�m�cd]8^!_ZRT�!moUrS@]�`Z�tS@]}G_W�!VX�@m�GV�_71�mvTv%V�_
mvTvTRT��_a]8RT�!V�v%UZm6�8Re]8^�_ RT^B`Z�!RT_wUZmo�@]�UZ`oP7(gbDU2ln]�`ZR�#XVX`ZRe]8^a�E]�U2`Z�!RT_w]-#�moUWV�vTv.VX���!UZ]8V�cW�JRT_w`>1C]��E]8vT��Pr��ReUW_Z`6+D`a]t`Z�Dm
S@m_a`w]���]8bDU�`5^D]-1�vem����mgVnltRT^D� ltV�} �E]�UWl¦b�vTVX`ZRe]8^H]���`Z�Dmq�!UW]�S�veml ]��&b!^�cdmoUZ`ZV�RT^B_am^!_a]�U2vT]9coVX`ZRe]8^�_ �!V�_ ^D]�`
S@mom^\�!UZ]��@]8_am�B]�U�md}5V�ltRs^Dm�B`a]G�!VX`am+Rs^B`Z�Dm+cd]8^§`amd}9` ]�� _Zb!S�_ZbDU"�:V�cdmg_am^!_ZRs^��DP��2�9b!_6+5]8bDU2mUx@]�UZ`2�!UW],#5RT�Dm_
VB^Dm61�V�^!�J��]�`am^§`ZRTV�vTvTY�b!_am6�:b!v�1wVYJ]���VX�!��UZ]8V�cW�!Rs^��M`Z��RT_ Rs_Z_ZbDm�P7�9mcd]8^!��+�1���RTvem¦lGRT^5� ltV�}��!UW]�S�vemlt_�VXUZm
��m^DmoUWV�vsveY�/9b!Re`amMcd]8ln��bD`ZVX`ZRe]8^�V�vTveY RT^/`am^�_ZR�#�m�+&b�^!�DmoU7V�_WltV�vTv��@moUZ`ZbDUZS%VX`ZRe]8^ V�_Z_Zb!lt�!`ZRe]8^$1Cmt]�S!`ZV�RT^ `>1C]
#�moUZY `aUWV�cd`ZVXS�vTm�V�v���]�UWRe`Z�!lG_]�E]8^Dm]�E]�UtS@]}5m_GV�^!� `Z�Dm�_Zmcd]8^!� �E]�UtmvTvTRT��_a]8RT�!_[!r�E]�UG_a]8v�#5RT^��K`Z�Dm�UZm_Wb!ve`ZRT^��
RT^3#�moUW_am��!UZ]�S�vTml\P����Dm�ltmo`Z�D]9��_�md}5��ve]8Re`Z_�_a]8lnmncd]8^3#�m^!Rem^§`gb!^!�DmoUWvTY9RT^��t_a`aUWb!cd`ZbDUWm¦]���`Z�!m���UZ]�S�veml V�^!�
VXUZm�#�moUWYBV�ltm^!VXS�vemg`a]GV �%VXUWV�vTvemv�RTlt��vemlnm^§`ZVX`ZRe]8^�P
�2�!m�UWmltV�RT^!�DmoUw]��&`Z�DmqUZmo�@]�UZ` RT_C]�U"�8V�^!R�5om�\V�_��E]8vTve]-1�_oP���^�owzDP ¢7`Z�DmgltVX`Z�DmltVX`ZRTcoV�v�_a`aUWb!cd`ZbDUWm ]�� `Z�Dm

S�V�_ZRsc¦��UZ]�S�veml RT_r�E]�UWl�b!vTVX`am��Peo¦OBRT_g�Dm6#�]�`am� `a]�V\�Dm_ZcdUWRe��`ZRe]8^K]���`Z�Dm �!UW]9cdm_Z_WRT^��\lnmo`Z�D]5�h��]�U\`5^D]-1�^
_am^!_Z]�U��@]8_ZRT`ZRe]8^!_oP�p�}9�@moUWRslnm^/`Z_�b!_ZRs^��tS@]�`Z�J_WRTl¦b�vTVX`am�JV�_�1CmvTv V�_qUZmV�v&��VX`ZVe�EUZ]8l `ZRTlnm V�^!�;��UZm0/9bDm^!cdY
�D]8ltV�Rs^�_am^!_a]�U�_2RT_ �!UWm_am^/`am�JRT^�oqO9P{zMV�^!�$o�O9Pj�9Pw��1C]���m^DmoUWV�v&_a]8vTbD`ZRT]8^�lnmo`Z�D]5�!_��E]�U�VX�!�!UW]8V�cW�!RT^��t`Z�Dm
�!UZ]�S%veml 1��DmoUZmg`Z�Dmg_am^�_a]�U2�@]8_ZRe`ZRe]8^�_CVXUWm7^D]�`2cdmoUZ`ZV�RT^�VXUWm7�Dmo`ZV�RTvem�\RT^;o2zDPji9P�o2zDPjOnV�^!��o2zDP{zGRT_ �!m6#�]�`am�
`a]�V��!mo`ZV�RTvem� md}DV�ltRT^!VX`ZRT]8^ `Z�Dm_amGV�vD��]�UWRe`Z�!lt_Pt� Rs^!V�vTveY�cd]8^�covTb!_ZRe]8^�_gV�^!�$�:bD`ZbDUZm21C]�U"` VXUZmt�!UZ]-#9Rs�Dm� RT^
o��9P

� ����� 	�
"�s�	��
 ���n���

w mGcd]8^!_WRT�DmoUgV\cd]8l+S%RT^!VX`ZRe]8^ ]��C`Z�Dmn���§Y9_WRTcoV�v�p���� ln]5�Dmv~RT^_E{�-G��Dm_WcdUWReS�RT^��G`Z�Dmt_ZcoVX`a`amoU�RT^��\]��wve],1 �EUZmd�
/9bDm^!cdY mvemcd`aUZ]8lGV��8^Dmo`ZRTcHUWV��!RTVX`ZRT]8^ S9Y _a���DmoUWRscoV�v�]�U _a���DmoUZ]8Rs�!V�v�]�S��amcd`Z_41�Re`Z� `Z�DmHlt]9�Dmv�RT^kE{�-Gn1��!RscW�

�



��R��8b!UZmL¢ � (q^Dm7_Zm^!_a]�U�cd]8ln��UWRT_ZRT^���_am^�_a]�U�cd]8RTvT_�V�^!�\`ZVXU"��mo` ]�S���mcd`oP
UWR���]�UW]8b!_ZveYF�Zb!_a`ZRex�m_+`Z�DmBb!_amH]�� �!mcoVY5RT^�� md}9�@]8^Dm^§`ZRTV�vT_�RT^<`ZRTlnmH]�Un]8^Dmd���@]8vemBln]9�!mvT_¦Rs^9�EUZm0/9bDm^!cdY��E]�U
�!UZ]�S%vemlt_¦]���`Z�!RT_¦` Y9�@m�P ��_n_amom^fRT^ � RD�DP/¢H`Z�DmB`aUWV�^�_ZltRe`a`amoUW_ V�^!� UZmcdmRD#�moUW_nVXUZm\`ZV�`�m^ `a] S@mMUWmcd`ZV�^5�
�8b!vTVXU��+cd]8RTvT_e�:^!]�`�^Dmcdm_W_ZVXUWRTveY cd]X� ve]5coVX`am�Q!*1�Re`Z�<_ZRT�Dm_g]��2vTm^���`Z�<i��¦P��2�DmG`ZVXU"��mo`�cdm^§`amoUnRT_+vT]9coVX`am� VX`���	� � �
� ����� ����� !�RT^7`Z�Dm �� ��� � cd]9]�UW�!Rs^!VX`am�_aY5_a`aml\P w m VXUZmwcd]8^!cdmoUW^Dm�l1�Re`Z�+�!UZ]5cdm_Z_ZRT^���lnmo`Z�D]5�!_.S%V�_am�
]8^�`ZRslnm7]�U��EUZm0/9bDm^!cdYB�D]8ltV�RT^�_ZV�ln��vem���!VX`ZVt]�S!`ZV�Rs^Dm�a�EUZ]8l�l�b!ve`ZRe�%vemq`aUWV�^!_ZltRT`a`amoU[t#UZmcdmR�#�moU�ve]9coVX`ZRT]8^!_oP
��_Z_Zb!ltRs^��a1�mHcd]8vTvemcd`�� `ZRTlnmt]�U4��UWm0/§bDm^�cdY _WV�ln��vem_*��UZ]8l mV�cW� ]���~�cd]8l+S%RT^!VX`ZRe]8^!_+]�� `aUWV�^!_ZlGRe`a`amoUW_
V�^!�\UWmcdmR�#�moUW_ �@]8_ZRe`ZRT]8^!_w`Z�Dm^�b!^��DmoU `Z�Dm7ln]5�Dmv@`Z�Dm��9`Z��_ZV�ln��vem7VX`�`Z�Dm���`Z�B�@]8_ZRe`ZRe]8^\Rs_

����� ����� �������� � ��!"�$#&%(' �)� �+*-,��)� � #&%(' ��� � ��¢,!
1��DmoUWm  � Rs_2`Z�Dm7�@]8vTVXU�R�5VXS�RTvTRT` YG`am^�_a]�U)�E]�U�`Z�Dm��9`Z�;��UZm0/9bDm^!cdYB]�U�`ZRTlnm�_ZV�ln��vem�+ � RT_2VGUZ]�`ZVX`ZRe]8^ ltVX`aUWRe}
1��!RscW� ]�UWRTm^/`Z_g`Z�!mt]�S��amcd`¦RT^ _a�%V�cdm�+ � RT_7V�Oiq ¢2#�mcd`a]�Un�D]8vT��RT^��H`Z�Dm � + � +&V�^!� � cd]8ln�@]8^Dm^§`Z_7]��w`Z�Dm
ltV��8^Dmo`ZRscqx!mvT�B�!UZ]5�!b!cdm�BVX` �.� S9YBVncobDUZUZm^§`0/21!]-1�RT^��nRT^B`Z�DmgUWmcdmR�#�m+cd]8RTv + � � RT^!�!RTcoVX`am_C`Z�Dmg`aU�V�^!_a�@]8_am
]�� � + ! RT_q`Z�Dm md}5coRT`ZVX`ZRe]8^ x!mvT��#�mcd`a]�U¦m6#�V�vTb�VX`am� VX`g`Z�Dmn�!Re�@]8vem��@]8_ZRe`ZRe]8^KV�^!� �!V�_gV\_ZRsltRTvTVXU��Eb�^!cd`ZRe]8^!V�v
�E]�UWl�`a]7`Z�!VX`~]�� � +�3 RT_�`Z�Dm ]��@moUWVX`ZRT^��\��UZm0/9bDm^!cdY�+ % RT_�`ZV�`�m^GV�_r`Z�Dm2_a`ZV�^!��VXUW�n�Dm6#5RTVX`ZRe]8^n]���`Z�Dm2V�_Z_Zb�lnm�5�
V��!�!RT`ZR�#�m�1��!Re`amq�qV�b!_Z_ZRsV�^tlnmV�_ZbDUWmlnm^/`�^D]8RT_am�+9V�^!� ' ��� � Rs_�V�5omoUZ]�lnmV�^�+9b!^!Re`s#XVXUWRTV�^!cdm ^D]�UWltV�vDU�V�^!�D]8l
#XVXUWRTVXS�vem�Prw mn^D]�`amn`Z�!VX` � RT_�V�vT_a]Bmd}5��vTRTcoRT`ZveY\V �:b!^!cd`ZRe]8^K]���`Z�!ma� �����	��� !�cd]§]�UW��RT^!VX`am_�]��r`Z�Dm lnmV�_Zb!UWRT^��
_am^!_Z]�U�1��!RscW� ! RT_�V �Eb!^�cd`ZRe]8^\]��~`Z�Dm�cd]§]�UW��RT^!VX`am_2]��~`Z�!m+`aUWV�^!_WltRe`a`ZRT^��M_am^!_a]�UP �!b�^!cd`ZRe]8^!V�v���]�UWlG_��E]�U !
V�^!� � VXUZmg�!UZ]-#9Rs�Dm�\RT^�� �!�@m^!�!R }G�3]���E{�-G�P
��^\`Z�Dm\�EUZm0/9bDm^!cdYB�D]8ltV�RT^B`Z�Dm¦ltVX`aUWR }  `ZV�`�m_ `Z�Dm��E]�UWl �

 �437! � 5687 � �437! 7:9<;>=@? 7:A �437!
BC

� i !

1�Re`Z�D3 UZmo�%vTV�cdm� S§YFE��E]�U7`ZRTlnmn�D]8lGV�RT^ _am^!_a]�UW_P��2�!m�`Z�!UZmom 7HG _qmV�c�� VXUZmtV�_W_a]9coRsVX`am�$1�Re`Z�K]8^Dmn]��C`Z�Dm
�!UWRs^!coRe��V�v�V�}9m_�]���`Z�Dmg]�S��amcd`oP � moUZm�1Cm7cd]8^!_ZRT�DmoU V2��]�U�l ]�� `Z��VX`�ln]5�Dmv@�!UZ]-#9RT�!m�BS§Y$E{�-G

7JI �437! �LKM NPO �RQ
I � N>S 3T I � N # S 3 U � ¢ � i � O � O !

VXW8Y[Z]\$^`_[Y[ZaZ]_[b�c
dfe]g�h.Z]\.bji0d�k.bl_�mldfn"_>k�o�b�pfblq"bres^f_[Y[tlbuk�Z]dvmlYwe]mln._>^xeymld<Y[_[zl{
�



1��DmoUWm
S � � � ¢�+ T I � N RT_�`Z�Dm���`Z�H�@]8vem)��]�Uw`Z�Dm U `Z�BV�}DRT_6+DV�^!� Q

I � N RT_C`Z�Dm�md}9��V�^�_ZRe]8^Hcd]§m6gGcoRTm^/`oPr��^BRT^3#�moUW_am
�D]8bDU�RemoU2`aUWV�^!_"��]�UWl Y9Remvs�!_C`Z�Dm7`ZRTlnmd� �!]8ltV�RT^i#�moUW_ZRT]8^\]�� 7

7 I �4ER! � � KM N O � Q
I � N T I � N �����	��
 ���� �4ER! �Ez3!

1�Re`Z� � �4E"! `Z�Dm�b�^!Re`t_a`amo�k�Eb!^�cd`ZRe]8^�P��!]�UHcdY5vTRT^!�!moUW_nV�^!� ��RT_R`5_6+w[wVXU�RT^ <6=4I�HgUZmcdm^§`ZveY �!UZ]-#9RT�!m� V��:V�_a`
^9b!lnmoUWRTcoV�vDltmo`Z�D]9� ��]�U�cd]8ln��bD`ZRT^��g`Z�Dm T I � N E{O-G�Pr���Dm2ln]5�Dmv!RT^]� O !�V�^!�X�Ez3!~_Z`aUWRTcd`ZveY �D]8vT�!_Y�E]�U�^!]8^5�p��moUWUZ]8b!_
]�S��amcd`Z_oP���^t`Z�DmqcoV�_am�]��y�EmoUZUZ]8b!_�]�S��amcd`Z_6+5]8^Dm�l�b!_a`CV��!�HV¦�7[ ]�x@_amo` RT^ ��UWm0/§bDm^�cdYn]�UwV¦�qReUWV�c��r�Eb�^!cd`ZRe]8^
RT^K`ZRTlnm]E{O-G�P �D]�U+^D]�`ZVX`ZRT]8^!V�v�mV�_am�+&Rs^X1���VX`\��]8vTvT],1�_�1Cmtcd]8^!cdm^/`aU�VX`amt]8^ `Z�Dmn^D]8^5�p�EmoUZUZ]8b!_gcoV�_Zm21�Re`Z�K`Z�Dm
b!^!�!moUW_a`ZV�^!�!Rs^��¦`Z��VX`2`Z�Dm_am+_WltV�vTv@cW�!V�^���m_ ^Dmom��`a]tS@m7ltV��Dm\�E]�U���moUWUZ]8b!_ ]�S��amcd`Z_oP
��^���¢,!M+ � UZmo�!UZm_am^§`Z_CV7UZ]�`ZVX`ZRe]8^BltVX`aU�R }tb!_am�M`a]+`aUWV�^!_"��]�UWl£x!mvT�e/§b�V�^/`ZRe`ZRTm_�S@mo`>1Cmom^BV*�8ve]�S%V�v��EUWV�lnm

]���UZm6�EmoUZm^!cdm V�^!�K`Z�Dm ve]5coV�v��EUWV�lnm�]���`Z�Dm�]�S��amcd`oP � moUZm � Rs_���VXU�V�lnmo`amoUWR�5om�KS9YJOGp�b!vemoUqV�^��8vem_2E �,G�V�^!�
md}5��vTRTcoRe`ZvTYt`ZV�`�m_�`Z�!m\��]�UWl

� � 56 cd]8_�� cd]8_�� � _WRT^�� cd]8_��g_ZRT^�� � cd]8_�� _ZRT^�� � _ZRT^�� cd]8_��gcd]8_�� _ZRs^���_WRT^��
_ZRT^�� cd]8_�� # cd]8_�� cd]8_��gcd]8_�� � _WRT^�� _ZRT^�� # cd]8_�� cd]8_��gcd]8_�� � cd]8_�� _ZRT^��

_WRT^��g_ZRT^�� _ZRs^ �gcd]8_�� cd]8_��
BC

� � !

�qVX`Z�!moUWRT^��H`Z�Dmn�!VX`ZVH`a]���mo`Z�DmoU��EUZ]8l V�vTv _am^!_a]�UW_0+�1Cm	12UWRe`am¦`Z�Dm ],#�moUWV�vsv~ln]9�!mv&RT^Kcd]8ln��V�cd`7^!]�`ZVX`ZRe]8^
V�_ !

� T�� Q �#"
! � , � T�� Q �#"

! # %('%$ � � !
1��DmoUWm

!
RT_ `Z�!m\#�mcd`a]�U�cd]8ln��UWRT_am�B]���`Z�Dm7�!VX`ZV���UZ]8l�V�vTv�_am^!_a]�U ve]9coVX`ZRT]8^!_2V�^!�\`ZRslnm-t-��UWm0/§bDm^�cdYH_ZV�lt��vem_6+, RT_¦`Z�Dm\_ZR��8^!V�vm#�mcd`a]�U0+ ' `Z�!mH^D]8Rs_ame#�mcd`a]�U,+ T `Z�Dme#�mcd`a]�UG]���V�vTv���]8vTm_¦RT^ `Z�DmBln]9�!mv Q

`Z�!me#�mcd`a]�Ut]��
md}5��V�^!_ZRe]8^Jcd]§m6gMcoRem^/`Z_qV�^!� " RT_�`Z�Dm¦_WR }��!RTlnm^!_WRe]8^!V�v�#�mcd`a]�U7cd]8ln�@]8_am�J]��~`Z�Dm+]�S���mcd`qcd]§]�U��!RT^!VX`am_�V�^!�
prb�vemoU2V�^��8vem_oP
�2��RT_qln]9�!mv V�_W_Zb!lnm_q`Z�!VX`q`Z�Dmn]�S���mcd`gS@m�!V,#�m_gmvemcd`aUZ]8ltV��8^!mo`ZRTcoV�vTveYKvTR�`�mnVB�!Re�@]8vem�P+�2�!m¦`Z�DUWmom 7JI G _

`Z�Dm^ �:b!vTveY _Zb�ltltVXUWR�5omH`Z�Dm�_ZcoVX`a`amoU�RT^�� S@m�!V0#5Re]�U ]�� `Z�!mH]�S���mcd`tV�^!� VXUZm\�Dmo�@m^!�!m^/` ]8^!veY ]8^ `Z�Dm\_ZR�5om�+
_Z�!VX�@m�+�V�^���ltVX`amoUWRsV�v.]���`Z�Dm+]�S���mcd`lBQA�= ]8^�`Z�Dm7]�UWRem^§`ZVX`ZRe]8^KV�^!�\�@]8_ZRe`ZRT]8^\]���`Z�Dm+]�S��amcd`�UWmvTVX`ZR�#�m+`a]M`Z�Dm
_am^!_Z]�UP �2�9b!_6+%`Z�Dm���]8vTm¦V�^!�Jmd}9�%V�^!_ZRe]8^Jcd]§m6gGcoRTm^/`Z_gltV�`�m4��]9]9� coV�^!�!Rs�!VX`am_��E]�Uqb!_am RT^�VHcovTV�_Z_ZRTx�coVX`ZRe]8^
UZ]8bD`ZRs^Dm�P~�2�Dmq]�UWRem^§`ZVX`ZRe]8^\RT^��E]�UWltVX`ZRT]8^HRs_�md}5��vTRscoRe`ZveYtcd]8^§`ZV�RT^Dm�\RT^H`Z�Dm7ltVX`aU�R } � 1��!RTvTm�`Z�Dmgx!mvs� #�mcd`a]�UW_! V�^�� � cd]8^3#�moYG�@]8_ZRe`ZRT]8^GRT^��E]�UWltVX`ZRT]8^�P �qbDm�`a] `Z�Dmq_ZRTln��vTm�+/V�^!V�veY9`ZRTcoV�v@^!VX`ZbDUZm ]��.`Z�!RT_Cln]5�Dmv +9Re`CRs_7/9b!Re`am
1CmvTv�_Wb!Re`am� ��]�Unb!_ZmHRT^ V _ZR��8^!V�v��!UZ]5cdm_Z_ZRs^���UZ]8b!`ZRT^Dm 1 �DmoUZmH]���moU�VX`ZRe]8^!_ vTR�`�mH�@]8vemGx!`a`ZRs^��KV�^��<�%VXUWV�lnmd�
`amoU7m_a`ZRsltVX`ZRe]8^ VXUZmtV�cocd]8ln�%vTRT_Z�Dm� b!_WRT^��H]��!`ZRTltR�5VX`ZRT]8^JUW]8bD`ZRT^Dm_oP��2�Dmncd]8ln��vTmd}5Re`�Y�]��C`Z�Dm_amnUZ]8b!`ZRT^Dm_qRT_
`Z�DmG_WbDS�_a`ZV�^§`ZRTV�vTveYJUZm�!b!cdm� �!bDmn`a]�]8bDU¦VXS�RTvTRe`�YJ`a]Jb!_amt`Z�DmMln]9�!mv�`a]Jcd]8ln��b!`amGcove]8_am�$�E]�UWl _Zm^!_ZRe`ZR�#5Re`�Y
RT^��E]�UWltVX`ZRT]8^�Wwm_Z_am^§`ZRTV�vTveY `Z�Dm��DmoU�R�#�VX`ZRD#�m\]���`Z�!m��!VX`ZV$1�RT`Z� UZm_a�@mcd`t`a] V�^§Y ]���`Z�!m�b!^�`5^D],1 ^!_ � �@]8vem_6+
md}5��V�^!_ZRe]8^ cd]9m6gGcoRem^§`Z_6+�p�b!vemoUqV�^��8vem_q]�U7ve]5coVX`ZRe]8^ cd]§]�U��!RT^!VX`am_oP �5b!cW� coV�vscob!vTVX`ZRe]8^!_qVXUZmnVX`q`Z�Dmt�DmVXUW`�]��
V�^§Yn��VXUWV�lnmo`amoUCx!`a`ZRT^��¦_ZcW�Dmltm�mln��vT]�Y5RT^��gm�P �DP5V���UWV��!RTm^/`C�Dmcdm^/`6+5cd]8^|�Zb��8VX`am���UWV��!Rem^§`6+/]�Uw|�m61�`a]8^G`�Y§�@m
]���]��!`ZRTltRD5VX`ZRe]8^\_ZcW�!mlnm�P
w �!RTvem�`Z�Dm bD`ZRsvTRe` Y�]���`Z�Dm�lt]9�Dmv%�Dm_ZcdUWRTS�m�G�DmoUZm��!V�_�S@mom^�#XV�vTRT�!VX`am�Gb!_ZRT^��+UZmV�v�_am^�_a]�U��!VX`ZViE{�^+�h^+#¢oy|Gp+

��m^DmoUWV�vsveY ]�S���mcd`Z_C�D]+^!]�`rS@m�!V0#�m md}5V�cd`ZvTYtV�_r�!Re�@]8vem_P ��]�UZmo],#�moU0+D]8^!m coV�^!^D]�`��!UWV�cd`ZRTcoV�vsveY�b�_am�V�^GRs^Dx�^!Re`am
^9b!l+S@moU2]��~�@]8vem_���]�U mV�cW� 7 I P � VX`Z�DmoU0+�VG_ZRs^��8vemg�@]8vemg�@moU V�}DRT_�Rs_ `Z�Dm¦lt]8_a`2`Z�!VX`�RT_2`�Y§��RscoV�vTveYB_ZbD�!�@]�UZ`am�
S9YJ`Z�DmM�!VX`ZV9E{O^+Wh^+ ¢oy|G�PB� ^ _Zb!cW� V�coV�_am�+ `Z�Dm�b�mUx�mcd`ZRD#�m0d��@]8vem2�E]�U7mV�cW� V�}DRT_'&s@vH HCS@mt�Dmo�@m^!�Dm^§`�]8^ `Z�Dm
]�S��amcd` �@]8_ZRT`ZRe]8^�V�^!�J]�UWRem^§`ZVX`ZRe]8^�P��2�Dm¦m^!��UWm_Zb!ve`�RT_2`Z�!VX`��E]�UqV�vsv.�!UWV�cd`ZRscoV�v���b!UZ�@]8_am_�ln]5�Dmv&ltRT_ZltVX`Zc��
]�U UZm0/9b!ReUZm�Mln]5�Dmv�UZm�!b!cd`ZRe]8^e1�RTvsv��E]�UWcdmgb!_C`a] cd]8^�_ZRT�DmoUw�@]8vemd��S�V�_am�HcovTV�_Z_WRex!moUW_71��!RTc��Gmd}5��vTRscoRe`ZveYnV�cocd]8b!^§`
�E]�U�#XVXUWRTVX`ZRe]8^!_ RT^\`Z�Dml��mVX`Zb!UZm�#XV�vTbDm_oPw�j��_Wb!cW�X#�VXUWRsVX`ZRe]8^!_2VXUZm�_ZltV�vTvp+!`Z�Dm^�]8^!m+md}5��mcd`Z_�_Zb!cocdm_W_�RT^�b�_ZRT^��
�@]8vem_��EUZmV�vTvTYMmUx@mcd`ZR�#�m+�@]8vem_[!7��]�U�covsV�_Z_ZRex�coVX`ZRT]8^�P

�



¡Cm6�E]�UZm¦ln]-#9Rs^��t]8^�+!`a]e�8V�RT^�VGln]�UZm+RT^§`Zb!Re`ZRD#�m\��momvTRs^��n`Z�Dm+ln]5�Dmv�1Cm¦VXUWm+b!_ZRT^���+!RT^���R��8bDUZm+i�1�m+��ve]�`
`Z�Dm+_Z`aUWb!cd`ZbDUZmg]���`Z�Dm¦RT^5�����!V�_ZmqV�^��]/§b�V��DUWVX`ZbDUZm7cd]8lt��]8^!m^/`Z_�]���VG_ZRT^��8vem�+D]8^!md����]8vTmg`aUWV�^!_R�EmoU��:b!^!cd`ZRe]8^\]��
`Z�Dm��E]�UWl S 3

�Xy # S 3 $
¡wV�_am�H]8^B� RD�8bDUZm�i^+5]8bDUwVXS�RTvsRe` Y `a]n�!RT_a`ZRs^��8b!RT_Z�2%)')( ��UW]8l£covTb!`a`amoUwV�^��G]8^Dm�` Y9�@m�]���%)')( ��UW]8l V�^!]�`Z�DmoU
b!_ZRs^��np��;%3��VX`ZVnUZm_a`Z_ ]8^�`>1C]MV�_Z_Zb�ln�!`ZRe]8^!_ �
¢XP FH--#� ��� ������� 
 � ���Dm _ZV�vsRem^/`w_a`aUWb�cd`ZbDUZmqRT^G`Z�!m��!VX`ZV	#XVXUWRem_CV�cdUZ]8_Z_w]�S���mcd`Z_oP � mvTVX`ZR�#�mq`a]n��R��8bDUZmgi
`Z��RT_&ltmV�^!_�RT^7��VXUW`&`Z�!VX` `Z�Dm	b��@mV�`^dqRT^+`Z�Dm8/9b!V��DU�VX`ZbDUZm�cd]8lt��]8^!m^/`6+�]�U�m0/9b!R�#XV�vem^/`ZvTY�`Z�!mCRT^ 1!mcd`ZRe]8^
�@]8RT^§`2]���`Z�!m¦RT^5���%�!V�_am+cd]8ln�@]8^Dm^§`6+@�!RJx@moUW_��EUZ]8l ]8^Dm+]�S��amcd`�`a]HV�^D]�`Z�!moUP | ]�`am¦`Z��VX` `Z�Dm�ve]5coVX`ZRe]8^
]���`Z�Dm¦�@mV�`HRT_��Dmox�^Dm����ReUZmcd`ZveYHS§YH`Z�Dml#�V�vTb!mg]�� `Z�!m7�@]8vem7RT^\`Z�Dm¦ln]9�!mvm� �XyGRT^B`Z��RT_2coV�_am-!�P � m^!cdm
`Z�!m ba_ZV�vTRem^§`"dg_a`aUWb�cd`ZbDUZm2RT^ `Z�Dm �!VX`ZV\1��!RscW�	1Cm�lnm^§`ZRe]8^t�DmoUZm2Rs_�S�V�_ZRTcoV�vTvTY+`Z�Dm2_ZV�ltm�V�_~`Z�Dm�#XV�vTbDm ]��
`Z�!m2��VXUWV�lnmo`amoUwRT^ `Z�Dm�ln]5�DmvDbD�@]8^21��!RscW�	1Cm _Z�!V�vsv5S�V�_am2]8bDU�covTV�_Z_ZRex%coVX`ZRe]8^n�!UZ]5cdm_Z_ZRs^��DPs(r�@cd]8b!UW_am�+
`Z�!m7`aUWbDm7_ZRT`Zb!VX`ZRe]8^�RT_ VtS�Re` ln]�UZm+cd]8lt��vemd}\V�_2`Z�Dm7ln]5�Dmv�1Cm7�@]8_ZRe` �!V�_2`Z�DUZmom7�@]8vem_oP�| ]8^Dmo`Z�DmvTm_Z_6+
`Z�!m7S�V�_ZRTcgRs^/`Zb!RT`ZRe]8^BRT_w`Z�Dm+_ZV�ltm�P

i9P FH--#� ��� ������� ( �2�Dmt�!VX`ZVKcd]8vTvemcd`am�9�EV�cd`�UZm 1!mcd`¦`Z�DmG_ZV�vTRTm^/`+_Z`aUWb!cd`ZbDUZmG]�� `Z�Dmt]�S��amcd`Z_oP��)�8V�RT^�+
UWm6��moUZU�RT^��B`a]���R��8bDUZmti^+&`Z�!RT_glnmV�^!_7`Z�!VX`7`Z�Dmt�!VX`ZV�_Z�D]8b!vT� _a�%V�^ V\UWV�^���mn]��8��UWm0/§bDm^�coRem_gV�vTve]-1�RT^��
b�_2`a]BcovemVXUWveYHUZm_a]8v�#�m¦`Z�Dm+U�RT_am�+��@mV�`�+�V�^!�;�EV�vsv�]��~`Z�Dm*/9b!V��DUWVX`Zb!UZm+_a`aUWb�cd`ZbDUZme�E]�U�m0/§b�R�#�V�vTm^/`ZveY�+%`Z�Dm
Rs^J1!mcd`ZRe]8^B]���`Z�Dm7RT^D�����!V�_amgcd]8ln�@]8^Dm^§`oP !

10
0

10
1

10
2

10
3

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Frequency 

A
m

pl
it

ud
e

� ^����4q	��
"\�^xzab e]blz�
�dfq"zab 10
0

10
1

10
2

10
3

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Frequency 

A
m

pl
it

ud
e

� o��� n�^fk�es^xZ]n�e]b���blz�
�d<q.zab
��R��8bDUZm+i � ��m^DmoUWRTc+�5`aUWb!cd`ZbDUZmg]��u(q^Dmd� k ]8vem���]5�Dmv

� � �����~��	�	�
��	��� � �r���+�r� 	��������*�s�C��
Z��� 	�� ����� � ���3�

(qbDUBVX�!�!UW]8V�cW� `a] covTV�_Z_WRex�coVX`ZRe]8^�_a`ZVXUZ`Z_i1�RT`Z��`Z�!m cd]8^�_a`aUWb!cd`ZRe]8^�]���V<`ZVXUL��mo`�_ZR��8^!VX`ZbDUWmKvTRTS!UWVXUZY 1��!RscW�
1�RTvsv~S@mMb!_am�<RT^ `Z�!mHV�cd`Zb!V�vC�!UW]9cdm_Z_WRT^��DP��D]�UnmV�c��<`ZVXUL��mo`�]�� RT^/`amoUWm_a`6+�`Z�!RT_�vTReS!UWVXUWY;1�RsvTv�S@mMcd]8ln�!U�RT_am�
]���`Z�Dm¦`Z�DUZmom�mUx�mcd`ZRD#�m��@]8vem�V�^!�Jmd}9��V�^�_ZRe]8^�cd]9m6gGcoRem^§`Z_r1��!RscW���!mox�^Dm+`Z�!m¦k@� k���_oPg�gR�#�m^K`Z�!VX`�vsReS!UWVXUZY�+
covTV�_Z_WRex�coVX`ZRe]8^�RT_�V�`>1C]q_Z`amo�n�!UZ]5cdm_Z_oP�� RTUW_a`6+���]�U�mV�c��n`ZVXU"��mo`�RT^¦`Z�Dm vTReS!U�VXUZY�+#`Z�!mC�!VX`ZVgVXUWmCb!_Zm�¦`a]qm_a`ZRsltVX`am
`Z�Dmgb!^�`5^D]-1�^H��VXUWV�lnmo`amoUW_ V�_W_a]9coRsVX`am�a1�Re`Z�H`Z�!VX`2ln]5�Dmv � �@]8vem_6+5md}5��V�^!_ZRe]8^Bcd]9m6gGcoRem^§`Z_6+D]�S��amcd`2ve]5coVX`ZRe]8^
V�^!� ]�S��amcd`t]�UWRTm^/`ZVX`ZRe]8^.Pf�9mcd]8^���+�b!_WRT^��K`Z�Dm_am\m_a`ZRTlGVX`am_6+71Cm\md}DV�ltRT^Dm\`Z�DUWmomBcovsV�_Z_ZRex�coVX`ZRT]8^f_ZcW�Dmltm_oP
�2�Dm+x!UW_a`�covsV�_Z_ZRex!moU RT_ S�V�_am�J]8^�b�_ZRT^��n`Z�Dm¦�@]8vemgm_a`ZRTltVX`am_qV�ve]8^!m+V�^!��Rs_2md}5��mcd`am�J`a] 1C]�U"`a1CmvTv.RT^��!R��8�

¤



_ZR��8^�V�v�`a]M^D]8Rs_am+coV�_am_)1��Dm^a1Cm¦coV�^X��mo`�V�cocob!UWVX`am¦m_Z`ZRTltVX`am_2]��~`Z�!m_aml/9b!V�^§`ZRe`ZRem_oPC�2�Dm+_amcd]8^���covTV�_Z_WRex!moU
RT_CS�V�_am�H]8^H`Z�Dmqx!`w]��.`Z�Dm��9`Z�\ln]5�Dmv�RT^H`Z�DmqvTReS!UWVXUWYn`a]�`Z�!mqV,#�V�RsvTVXS�vemq�!VX`ZV5Pr��_Cmd}9��vsV�RT^Dm�Hln]�UZmr�Eb�vTveYnRT^
o7O9PjO^+�`Z�!RT_�VX�!�!UZ]8V�c��KRs_�vTR�`�mvTY\`a]MS@m+]���b!_am41��Dm^J`Z�Dm�^!]8RT_am¦vTm6#�mv&RT_ UZmvTVX`ZRD#�mveY��!R��8��P���RT^!V�vTveY�+�VM_WRTln��vem
�§Y§S!U�RT�BcovTV�_Z_ZRex�moU2RT_w�!UZ]��@]8_am�i1���RTcW�\cd]8l¦S�RT^Dm_2S�]�`Z�B`Z�!m7�@]8vemgV�_�1CmvTv�V�_ `Z�Dm+��VX`ZV���S�V�_am��ltmo`Z�D]9��_oPsw m
S@m6�8RT^BS9YH�!Rs_Zcob!_Z_ZRs^��¦`Z�!m+cd]8^!_a`aUWb�cd`ZRe]8^B]���`Z�!RT_ vTReS�UWVXUZY�P

����� �����
	��	�������������	������������
��_7�!RT_Zcob�_Z_am� RT^ o�i^+&`Z�Dmn�@]8vemnm_a`ZRTltVX`am_*1��!RTc��h1�mtb�_am2��]�U¦covTV�_Z_ZRex%coVX`ZRe]8^h1�RTvTv��!V,#�mG_a]8lnmG]�UWRem^§`ZVX`ZRe]8^
V�^!� �@]8_ZRe`ZRT]8^J�Dmo�@m^!�!m^!cdml1 �!RTcW� _Z�!]8b!vT�KS@m�V�cocd]8b!^§`am���E]�U7RT^K`Z�Dmtcd]8^!_Z`aUWb!cd`ZRe]8^ ]���`Z�DmtvTReS!U�VXUZY�V�^!� RT^
`Z�Dmn�!UW]9cdm_Z_WRT^��DPnQ.mo`+b�_7_ZbD�!�@]8_am�`Z�!VX`�1CmG�!V,#�mG�!VX`ZVa�EUZ]8l V]`9^D]-1�^ `ZVXU"��mo`�RT^ Va`5^D],1�^ �@]8_ZRT`ZRe]8^ V�^!�
]�UWRem^§`ZVX`ZRe]8^21 �!RTcW��mRe`Z�!moU��!V�_�S@mom^ncd]8ln��bD`am�tb�_ZRT^��qV�^ md}5V�cd`�cd]8ln��bD`ZVX`ZRe]8^�V�vDln]9�!mv5]�U�lnmV�_ZbDUZm�nb�_ZRT^��
V�^ V�cd`Zb!V�v�_Zm^!_a]�UP��D]�U7`Z�Dm2�§��`Z� `ZVXU"��mo`7Rs^J`Z�!mtvTReS!UWVXUWY�+Q1CmtVXUZm2��]8RT^��B`a]�b!_Zm�]8^!m�mUx@mcd`ZR�#�mt�@]8vem �@moU 7 I
�Dmox�^!m�\RT^\VnS@m_a` x!`2ltV�^�^DmoU�V�_ `Z�Dm¦_a]8vTbD`ZRe]8^B`a]G`Z�Dm\��]8vsve],1�Rs^�� ]��!`ZRTltR�5VX`ZRT]8^\�!UZ]�S�vTml

T �"!#!� � ".� ! ��$Q
� ""� ! � $" � ".� ! � VXU"��ltRs^ � � % � &(' ! � � ".� ! � , � T�� Q �#"

! '
99 ����!

1��DmoUWm " � �!]8vT�!_�`Z�Dm `aU�bDmq��]8_WRe`ZRe]8^GV�^��M]�U�Rem^/`ZVX`ZRT]8^\RT^��E]�UWltVX`ZRe]8^�+ ! � RT_r`Z�!m�`aU�bDm���VX`ZV	#�mcd`a]�U0+!V�^!� T V�^!�T �"!#! VXUZm2#�mcd`a]�UW_+]���`Z�!UZmomn�@]8vem ��VXUWV�lnmo`amoUW_0+.]8^Dmn�@moU 7JI Pn�2�Dmn_aY5l+S@]8vrb $ d\VXS@],#�me/§b!V�^§`ZRe`ZRem_gRs^!�!RTcoVX`am
`Z�!VX`2`Z�!m_am+VXUZmgx!`a`am��`a]G�!VX`ZV5Puw m¦^D]�`am7`Z�!VX`2`a]GS�m7cd]8^�_ZRT_a`am^§`�1�Re`Z�B`Z�Dm+m_a`ZRTltVX`ZRe]8^�_ZcW�Dmltm+�Dm6#�mve]��@m�
RT^iowO9Pji^+5�!moUZm�1Cm��D]7x!`

Q
V�^!� " W9�D],1Cm6#�moUn1�m�coVXUWm�]8^!veYnVXS@]8bD`�`Z�!m2mUx�mcd`ZRD#�m �@]8vem�#XV�vTbDm_�Rs^tcd]8^!_a`aUWb�cd`ZRT^��

`Z�DmBvTReS!U�VXUZY�P�� ���!Re`ZRe]8^!V�vsveY�+�`Z�DmMmUx�mcd`ZRD#�m\��]8vTmt��VXUWV�lnmo`amoU�_�VXUWmHRTlt��vTRTcoRe`ZvTYJ�Dmo�@m^!�Dm^§`7]8^ `Z�DmH_a�@mcoRex�co_
]���`Z�Dm�_am^!_ZRs^��G_aY5_a`aml 1�m�b!_am�RT^!covTb!��RT^��	��UWm0/§bDm^�coRem_�]��~]��@moUWVX`ZRT]8^�+%`ZRslnm*�8VX`am_glnmV�_WbDUZm��+�V�^!�J_Z��VX`ZRTV�v
_ZV�ln�%vTRT^�� _a`aUWVX`am6��Y�P � m^�cdm+RT^B`Z�Dmo]�UZYBmV�c���_am^!_WRT^��ncd]8^Dx��8bDU�VX`ZRe]8^a1�RTvsv%UWm0/§b!RTUZmgVt_amo��VXUWVX`am¦vTReS!UWVXUWY�P
w �!RTvem	1Cmtcd]8b!vT� cd]8^!_a`aU�b!cd`7V\vTReS!U�VXUZY��D]8vT��RT^�� T)�*!#!� � " !)��]�U7V\�Dm^�_amn_ZV�ln��vTRs^��M]��C�@]8RT^§`Z_�Rs^ " _Z��V�cdm�+

�DmoUZmr1CmgcW�D]9]8_am7V _ZRTln�%vemoU�VX�!��UZ]8V�cW��Pw�9�@mcoRex�coV�vTveY�+3��]�Uw`Z�DmgcovTV�_W_ZRex!moUW_wcd]8^!_WRT�DmoUZm�HRT^;o�O9PjO^+�1�mgve]9]�`G]8^!vTY
VX`7`Z�DmGx!UW_a`g`f1�]Kln]8lnm^§`Z_7]��w`Z�DmtmUx@mcd`ZR�#�mG�@]8vem	#�mcd`a]�UnV0#�moU�V���m� ]-#�moU " PH��VX`Z�DmlGVX`ZRTcoV�vTveY�+ 1�mM�Dmox�^Dm
`Z�Dm+ltmV�^\�@]8vemr#�mcd`a]�U�V�^!��`Z�Dm+V�_Z_a]5coRTVX`am�Jcd],#XVXUWRTV�^!cdm+lGVX`aUWR }BUZm_a�@mcd`ZR�#�mveYF#9RsV

+T � � ¢
,

-M I O � T �"!#!� � " I ! � ¤ !

� � � ¢
,

-M I O � � T �"!#!� � " I ! � +T
� !U� T �"!#!� � " I ! � +T � ! � � h !

1��DmoUWm�`Z�!m7RT^!�Dmd} U UWV�^���m_ ]-#�moU V	��UWRT�B]�� �@]8RT^§`Z_CRs^ " _a��V�cdm�Pr�D]�U�`Z�Dmgmd}5V�lt��vem_ RT^�o O9P{z�+�1Cm7cd]8^!_ZRs�DmoUZm�coV�_am_41��DmoUWm " 1wV�_ �!RT_ZcdUWmo`ZR�5om� RT^§`a]JVJz8�}��U�RT� cd]�UZUWm_a�@]8^!�!RT^��\`a]Kx�#�mH�@]8_Z_ZReS�vTmn]�S���mcd` �Dmo�!`Z��_6+ _Zm6#�m^
�@]8_Z_ZReS%vem�#�V�vsbDm_u�E]�U�mV�c��B]���`Z�Dm�`Z�DUZmom p�b!vemoUCV�^��8vem_CV�^!�M^!]¦�D]�UWRD5o]8^/`ZV�vQ#�VXU�RTVX`ZRe]8^t]���`Z�Dm�`ZVXU"��mo`wUZm_Wb!ve`ZRT^��
RT^ , � O2qJ��qJ�2qJ� � ¢���¢�9P �2�§b�_6+!`a]M_Wb!ltltVXUWRD5om�+D`Z�Dm*�EmVX`ZbDUZm�vTReS!UWVXUWY 1Cm+mln��vT]�Yi��]�U�covTV�_Z_ZRTx�coVX`ZRe]8^
S�V�_am�G]8^n�@]8vem m_a`ZRTlGVX`am_�RT_rcd]8ln�!UWRT_Zm� ]���]8^!m�`Z�DUZmom �!RTlnm^!_WRe]8^!V�v^#�mcd`a]�UCV�^��n]8^Dm�`Z�!UZmom2S9Y�`Z�!UZmom�ltVX`aUWRe}
�E]�U2mV�cW�J`ZVXU"��mo`�]���RT^§`amoUZm_a`�V�^��BmV�cW�K_am^!_ZRT^�� _ZY9_a`aml b!^!�DmoU RT^3#�m_a`ZR��8VX`ZRT]8^�P

���/. 01�	��32546�748	:9;�<����2=�)�������
�2�Dm\x�UW_a`t_a`ZV���mK]��q�!UZ]5cdm_Z_ZRT^�� RT_t`a] m_a`ZRTlGVX`am�`Z�Dm���VXU�V�lnmo`amoUW_t]��q]8bDUHln]5�Dmvn��]�UMmV�cW��`ZVXU"��mo`MRs^f`Z�Dm
vTReS�UWVXUZY�PFw mHV�cd`Zb!V�vsveY �D]�`Z�!RT_+`>1�Rscdm � `Z�!mGx!UW_Z`g`ZRTlnmG`a]J]�S!`ZV�RT^ ��VXUWV�lnmo`amoU m_a`ZRTlGVX`am_+`a]JS�mMb!_am� Rs^ V
covTV�_Z_WRex!moU S�V�_am��]8^��!VX`ZVnx!`2V�^��\`Z�Dm+_amcd]8^��\`ZRTlnmg`a]t]�S�`ZV�RT^\m_a`ZRTlGVX`am_��E]�U�Vn�@]8vemd��S�V�_am��covTV�_Z_ZRex�moUP
��_~md}5��vTV�RT^Dm�nlt]�UZm��Eb�vTveY+RT^eoCO9PjO^+§`Z�Dm�covTV�_W_ZRex!moU�S�V�_am�t]8^n`Z�Dm2�!VX`ZV\#�mcd`a]�Uw�!ReUWmcd`ZveY¦ltV�`�m_�b!_amw]��@`Z�Dm�9`Z�HUZm_ZRT��b!V�v�#�mcd`a]�U0+ ! �>$,�� +^1��DmoUZm $,�� Rs_r_a]8lnmqm_a`ZRsltVX`am ]���`Z�Dm�_WR��8^!V�vQ#�mcd`a]�U���]�Uw`Z�Dm+�§��`Z�H]�S���mcd`wRT^M`Z�Dm

h



vTReS�UWVXUZY�P&��x!UW_Z`�VX���!UZ]8V�cW�t`a]���m^DmoUWVX`ZRT^�� $,�� RT_�`a]7_a]8v�#�m Vq�!UZ]�S�veml�_ZRsltRTvTVXU�`a]g`Z�!VX`�]��s����!�Psw m�cd]8b!vs� `Z�Dm^
ltV�`�m+b�_amg]��&`Z�!m\�EV�cd`2`Z��VX`�@ � `Z�Dm7�!VX`ZVt��RT�BRT^i�EV�cd` cd]8lnm��EUZ]8l `Z�Dm��§��`Z�\]�S���mcd`l�v1 �!RTcW�\Rs_n1��!VX`�1Cm�1�RTvTv
b!ve`ZRsltVX`amveYnS@m�`am_a`ZRs^��3!M+y=���<UB�`Z�Dmq��]8vTm_�_Z�!]8b!vT�tS@m +T � P����§b!_Cb!^!�!moU�`Z�!Rs_�_Zc��Dmlnm�+�1Cm�1C]8b!vT�H^D]�`w^Dmom�H`a]
m_a`ZRTlGVX`amg`Z�Dmq��]8vTm_��:V�^!�B`Z�!m�md}5��V�^!_WRe]8^Bcd]§m6gGcoRTm^/`Z_ R���1�mr1CmoUZmg`a]	`�momo��`aUWV�c"`H]���`Z�!m_amgV�_n1�mvTvv!�V�^!�F1Cm
1C]8b!vT�B]8^!veYH^Dmom�B`a]G�Dmo`amoU�ltRT^Dmq`Z�Dmgmvemltm^/`Z_�]�� " PYw �!RTvemg_Zb�cW��V�^�VX���!UZ]8V�cW��RT_n��mV�_WReS�vem�+DRe` R��8^D]�UWm_ `Z�Dm
�:V�cd` `Z�!VX`�1�m7��V0#�m7RT^��E]�UWltVX`ZRT]8^Hcd]8^�cdmoUW^!RT^�� `Z�DmqS@m�!V,#9Re]�Uw]�� `Z�Dmq�@]8vemqm_a`ZRTltVX`am_2Rs^M`Z�!m��E]�UWl ]�� VnlnmV�^
#�mcd`a]�UFI�BQ: V\cd],#XVXUWRTV�^�cdmGltVX`aUWR }@P � m^!cdm�+&UWVX`Z�DmoU7`Z�!VX`gx!}5RT^��M`Z�Dmn�@]8vem_qRT^K`Z�Dmnm_Z`ZRTltVX`ZRe]8^ _Zc��Dmlnm21Cm
vemo`2`Z�!ml 1!]8VX`2S%bD`2RTln�@]8_am7_a]8ltm7S@]8b!^!�!_C]8^�`Z�!mReU�#XV�vTbDm_2RT^�UZmcd]��8^!Re`ZRe]8^�]�� `Z�!m��EV�cd` `Z�!VX`�_ZRs^!cdm\1�m�VXUZm
��]8RT^��n`a]GS�mg`am_Z`ZRT^��n`Z�Dm7x�`Z^Dm_Z_w]���`Z�Dm7�!VX`ZVn`a]G`Z�Dm��§��`Z��ln]5�Dmv@`Z�Dm+��]8vTm_ _Z�D]8b!vT�HS@m7cd]8^!_a`aU�V�RT^Dm�\`a]tS@m
cove]8_amn`a]\`Z�!m V,#�moUWV���mG�@]8vem	#XV�vTbDm	�E]�Ug`Z�!RT_qln]5�Dmv P �5��mcoRTx�coV�vTveYi1Cmt_a]8v�#�mn`Z�Dmncd]8^!_a`aU�V�RT^Dm� ]��!`ZRTlGR�5VX`ZRe]8^
�!UZ]�S%veml �

$T � � � � $Q � � � �
$" � � � � VXUL��ltRT^ � � % � &�'�� � , � T�� Q �#"

! '
99

_WbDS��amcd` `a] E T
� G I�� EDE +T � G I � i�E % � G I � E +T � G I # i�E % � G I G ��¢oyT!
1�Re`Z� E +T � G I `Z�Dm U `Z�Kmvemlnm^§` ]���`Z�!ml#�mcd`a]�U +T � V�^�� E % � G I `Z�!m�_"/9b!VXUZm¦UZ]9]�` ]���`Z�!m U ��`Z�Kmvemltm^/`qV�ve]8^��H`Z�Dm�!RTV���]8^�V�v&]�� � � P � m^!cdm]E % � G I RT_�`Z�!m�m_Z`ZRTltVX`am� _a`ZV�^��!VXUW� �Dm6#5RTVX`ZRe]8^K]���E +T � G I P+�2�Dm VXS@],#�mn]��!`ZRTlGR�5VX`ZRe]8^
�!UZ]�S%veml m_Z_Zm^/`ZRTV�vsveY\UZm_a`aUWRscd`Z_ `Z�!m¦m_a`ZRsltVX`am_�]���`Z�Dm���]8vTm_�`a]B_a`ZVY;1�Re`Z�!Rs^���vTb�_2]�UqltRT^9b!_�`f1�]\_a`ZV�^��!VXUW�
�Dm6#5RTVX`ZRe]8^!_q]��w`Z�DmRTUgmd}9�@mcd`am��#XV�vTbDm�Pt�)�8V�RT^�+&`Z�Dmt����RTve]8_a]����§Y�b!^��DmoUWveY5RT^��M`Z�!RT_gcW�!]8RTcdmGRT_g`Z��VX`+_ZRT^!cdm	1Cm
1�RTvsv&S@mGb�_ZRT^��B`Z�Dm_amMm_a`ZRTltVX`am_+`a]�`am_a`¦`Z�Dm���]9]9��^Dm_Z_g]��wx!`7]��w`Z�DmM�!VX`ZV]#�mcd`a]�U `a]�`Z�Dm �§��`Z�<ln]5�DmvY1Cm
_Z�D]8b�vT�Hm^!cd]8bDUWV���m¦`Z�Dmg��VXUWV�lnmo`amoU m_a`ZRTltVX`am_�`a]G_a`ZV�Y bacove]8_am0dn`a]M`Z�Dm7ln]5�Dmv P
�&]K_Z]8v�#�mG`Z�DmM�!UZ]�S�vTml RT^C��¢oyT!M+s1�mBb!_amM`Z�DmM^D]8^�vTRT^DmVXU+vTmV�_a`¦_"/9b!VXUZm_�_a]8v�#�moU V0#XV�RTvTVXS%vemMRT^ ��VX`ZvsVXS G _

(��!`ZRsltR�5VX`ZRe]8^��&]9]8veS@]}@PC�2��RT_2cd]5�Dm+ltV�`�m_�b!_am¦]���VMcd]8^!_a`aUWV�Rs^Dm�K�qV�b�_Z_�� | m612`a]8^JV�vD��]�UWRe`Z�!l �E]�U�x%^!�!RT^��
`Z�Dm�V+ve]9coV�v%ltRT^!RsltR�5omoU�]��@`Z�Dm2]�S��amcd`ZR�#�m��:b!^!cd`ZRT]8^nRT^n`Z�Dm�^!mR��8�/S@]�UW�!]§]5��]��@V�^MRT^!Re`ZRsV�v3�8b!m_Z_oPsw m Rs^!Re`ZRTV�vTRD5om
`Z�DmqV�v���]�UWRe`Z��l£V�_8�E]8vTve],1 _oP~�D]�U `Z�Dm���]8vTm_m1Cmgb!_am +T
� V�^!�e1�mqRT^!Re`ZRsV�vTveY�`ZV�`�m�`Z�!m�md}5��V�^!_WRe]8^Gcd]9m6gGcoRem^§`Z_w`a]
S@mqm0/§b!V�v@`a]�¢XP y5P��2�DmgRT^!Re`ZRsV�v � ����� !Cve]5coVX`ZRe]8^B]�� `Z�Dmq]�S��amcd`2RT_w`ZV�`�m^\`a]nS@mq`Z�!VX` �@]8RT^/` RT^B_a�%V�cdm\1�Re`Z�H`Z�Dm
vTVXU"��m_Z`�ltV��8^�Re`Zb!�Dm�UZm_a�@]8^!_am�RT^J`Z�Dm���VX`ZVh�:VB�Dmb!UWRT_a`ZRTc�+%S�bD` ]8^Dm	1��!RTc��J_amomlG_ `a]i1C]�U"`]1CmvTv !�1��!RTvTm7`Z�Dm
RT^!RT`ZRTV�v@�Dmo�!`Z�\RT_+¢XP y�l ��UW]8l�`Z�Dm7_am^!_Z]�UPr�2�Dm7p�b!vemoU V�^��8vem_ VXUZm7RT^!RT`ZRTV�vTR�5om�BV�vTv@`a]Gy5P y5P
�2�!mC_amcd]8^���covsV�_Z_ZRex!moU �!RT_Zcob�_Z_am�+Rs^�o�O9PjO�RT_�S%V�_am��]8^¦m_Z`ZRTltVX`am_ ]���`Z�DmC�@]8vem_oP ��]qV�vTve]-1 `Z�!mCltV�}DRTl�b!l1!md}DReS�RTvsRe` Y RT^G�!mo`amoUWltRT^!Rs^��7`Z�Dm_amr/9b!V�^/`ZRT`ZRem_6+^1�mqb!_am�`Z�Dm���]8vTvT],1�RT^���+§_amcd]8^!�Hm_a`ZRsltVX`ZRe]8^H_ZcW�DmltmqRs^�1��!RscW�

`Z�Dm7S@]8b!^��Hcd]8^�_a`aUWV�RT^§`Z_2VXUZm+vsR���`am�
$T 9 � � ��$Q

9 � � � $" 9 � �+� VXU"��lGRT^ � � % � &('���� , � T�� Q �#"
! '
99 $ ��¢ ¢,!

�)�8V�RT^�+/Vg^D]8^�vTRT^DmVXU~vemV�_a`�_L/§b!VXUWm_�_a]8v�#�moUrRs_~b!_am��P��2�!RT_ `ZRTltm�+8`Z�Dm2V�v���]�UWRT`Z�!l�RT_~RT^!RT`ZRTV�vTR�5om�l1�Re`Z� $T � � � � $Q � � � �V�^!� $" � � � PXw m\�!V,#�mF�E]8b!^!� `Z�!VX`�S§Y cd]8^!_Z`aUWV�RT^!RT^���`Z�DmM��]8vTm_¦RT^ `Z�DmHx!UW_a`7m_Z`ZRTltVX`ZRe]8^ _a`ZV���m�+u1CmM]�S�`ZV�RT^�!R��8��/9b!V�vTRe`�Y\m_a`ZRTltVX`am_q]���`Z�!m¦�@]8_ZRe`ZRT]8^JV�^!�J]�UWRem^§`ZVX`ZRe]8^K��VXUWV�ltmo`amoUW_oP7�2�Dm_Zm¦m_a`ZRsltVX`am_qVXUZm `Z�Dm^ b!_am�
`a]B]�S!`ZV�RT^K_a`aUZ]8^��H],#�moU�V�vTv m_a`ZRTltVX`am_�]��rV�vTv&UZmvem6#XV�^§` ��VXU�V�lnmo`amoUW_qRT^J`Z�Dm�_Zmcd]8^!��m_Z`ZRTltVX`ZRe]8^ _a`amo�.Pq�2�9b!_6+
`Z�!RT_�VX�!�@mVXUW_¦`a]J��UZ],#5RT�DmHV�^<mUx@mcd`ZR�#�m\lnmV�^!_�`a] V0#�]8RT� `Z�!mHve]5coV�vCltRT^!RTl�b!l=��UZ]�S�veml V�_Z_a]5coRTVX`am� 1�Re`Z�
^D]8^5� vsRT^DmVXU ��VXUWV�ltmo`amoU2m_a`ZRTltVX`ZRT]8^\�!UZ]�S�vTmlt_oP
��RT^!V�vsveY�+�1�m7V�vT_Z]nmln��ve]#YGS@]8b!^!�Bcd]8^!_a`aU�V�RT^/`Z_�RT^���¢oyT!wV�^!����¢ ¢,!8�E]�U2`Z�Dmgm_Z`ZRTltVX`am_2]�� `Z�Dmgmvemltm^/`Z_ ]��

" P��2�!mg�!UZmcoRT_amr#XV�vTbDm_ ]���`Z�Dm_Zm+cd]8^!_a`aUWV�Rs^/`Z_2VXUWm7�!UZ]�S�vTml �!mo��m^��Dm^/`2V�^����Dm_ZcdUWRTS�m�BRT^�oqO9P{zDP
���/� ������7�7��� � �)�������
�&]Hln]�`ZRD#�VX`am�`Z�Dm¦��RJx�moUWm^/`�covsV�_Z_ZRex�coVX`ZRT]8^�_Zc��Dmlnm_�1�m�md}DV�ltRT^Dm+Rs^�`Z�!RT_�UZmo�@]�UZ`6+ 1Cm �Dmox�^Dm7`Z�!m+UZm_ZRs�!b!V�vT_
V�_Z_a]5coRTVX`am_�1�Re`Z�B`Z�Dm7m_Z`ZRTltVX`am7]�� `Z�Dm��§��`Z��]�S���mcd` RT^B`Z�Dm+vTRTS!UWVXUZYGV�_ �

	�� � ��� , � $T � � � �7$Q � � � �
$" � � � ! � � ,.� # %(' ��¢i !

� ,.� * , � T � � Q � �#""�
! � , � $T � � � ��$Q � � � �

$" � � � !
¢oy



�2�Dm_Zm�UWm_ZRT�!b!V�vs_ VXUZmtcd]8lt�!UWRT_am�K]���`>1C]�`amoUWlt_oP��2�Dm x!UW_Z`6+ � ,.� VXUWRs_am_���UZ]8l moUWUZ]�UW_gRT^K`Z�Dmn_ZR��8^�V�v #�mcd`a]�U
coV�b!_am�BS9YMRs^!V�cocobDUWV�coRem_wRT^H`Z�Dmqm_a`ZRsltVX`ZRe]8^B]���`Z�!mqlt]9�Dmv���VXU�V�lnmo`amoUW_oP��2�!mq_Zmcd]8^!��+ %(' +�Rs_�`Z�!mqV����!Re`ZR�#�m
lnmV�_Zb!UZmlnm^§`�^D]8RT_am�P
[C]8^�_ZRT�DmoU `Z�Dm�vT],1 �5| � coV�_Zm41 �DmoUZm 	@� RT_��D]8ltRT^!VX`am�JS9Y�`Z�Dm V��!�!Re`ZR�#�ml1��!Re`am¦^D]8RT_am�Pq�D]�UgVGx!}9m� % +

`Z�!RT_+_Zcdm^!VXUWRe];1�]8b�vT� VXUWRT_Zm�1��Dm^ `Z�!mG]�S��amcd`¦b!^��DmoU+RT^3#�m_a`ZR��8VX`ZRe]8^<RT_+�!momo��veYKS�bDUWRem� Rs^$1��!RTc�� coV�_amH`Z�Dm
_ZR��8^�V�vC_Z`aUZm^���`Z�fRT_n_ZRD�8^!Rex�coV�^§`ZveY ve]-1�moUZm� �!bDmB`a] `Z�Dm1¢ � � A ��` Y9��m\]8^!md�p1CV�Y V�lt��vTRe`Zb!�!mMve]8_Z_n_Zmom^ RT^ `Z�Dm
x!mvT�\_Z`aUZm^���`Z�]�E]�U���UZ]�S�veml ]���`Z�!RT_2` Y9��m�P�� ^�_Zb!cW�J_ZRe`Zb!VX`ZRT]8^!_6+�1��Dm^�`Z�Dm��§��`Z��]�S���mcd`�RT_2RT^i�:V�cd`�`Z�Dm+`aUWbDm
]�S��amcd`6+@`Z�Dm¦_a`ZVX`ZRs_a`ZRTcoV�v �!RT_a`aUWRTS�bD`ZRe]8^H]��~`Z�Dm¦UZm_ZRT�!b�V�vT_2RT_ �D]8ltRT^!VX`am��S§Y\`Z�!m*5omoUZ]BlnmV�^�+�1��!Re`am %(' `amoUWl
V�^!�i��]9]9��^Dm_Z_C]���x!` covTV�_W_ZRex�coVX`ZRe]8^H`am_a`Z_2S�V�_am�B]8^B`Z�Dm\5omoUZ]nlnmV�^�^!VX`ZbDUZmq]���`Z�!m�UWm_ZRT�!b!V�vs_�VXUZmgmd}5�@mcd`am�
`a] �D]�1�mvTv�PK��ve`amoUW^!VX`ZRD#�mveY�+u1��Dm^<`Z�Dm �§��`Z� `ZVXU"��mo`tRT_�^D]�`�`Z�Dm\cd]�UZUZmcd` ]�S��amcd`6+�� ,�� 1 RTvTv~S@mB_ZR��8^!Rex%coV�^/`
`Z�DmoUZmoS9YMV����!RT^���`a]n`Z�DmglnmV�^B]�� `Z�Dm 	�� P � m^!cdm7VncovsV�_Z_ZRex!moUwcd]8^!_a`aU�b!cd`am�\`a]n`am_a` `Z�!VX`w`Z�Dm7ltmV�^B]�� 	�� RT_
RT^i�:V�cd`�5omoUZ]e1�]8b!vs�\cd]�UZUZmcd`ZveYHUZmj�amcd`�`Z�!RT_ �§Y9��]�`Z�!m_ZRT_oP
| md}9`�cd]8^!_ZRT�!moU�coV�_am_ ]���_W�!V�vTve]-1�veYGS%bDUWRem�B]�S��amcd`Z_�1 �DmoUZm7`Z�Dm �5| � RT_2�!RD�8��_a] %(' RT_��:b!^!��V�lnm^/`ZV�vsveY

_ZltV�vsv P�� ^B`Z�Dm_Zm7coV�_am_6+�m6#�m^]1��Dm^B`Z�Dm �§��`Z�\]�S���mcd`�Rs_ RT^F�EV�cd`�cd]�UWUZmcd`6+!`Z�DmgmoUZUW]�UW_2coV�b!_am��S§YMm6#�m^�_ZvTRD�8�/`
RT^!V�cocob!UWV�coRem_gRT^ `Z�Dmnm_Z`ZRTltVX`am_g]�� T + Q

V�^!� " 1�RsvTv&�!]8ltRT^!VX`am `Z�Dmt^D]8Rs_amt_a]\`Z�!VX`7V\covTV�_W_ZRex!moU\1�Rs_Z�!RT^��M`a]
md}5��ve]8Re` `Z�Dm md}9�@mcd`am��5omoUZ]\lnmV�^ ^!VX`ZbDUWm¦]�� 	@� b!^!�!moU `Z�Dm�`aUWbDm �§Y§�@]�`Z�Dm_ZRs_�1�RsvTvy�:V�RTv Pq�2�Dm_am �!R��8� �5| �
_ZRe`Zb�VX`ZRe]8^!_~�D]-1�m6#�moUwVXUZm�md}DV�cd`ZveY `Z�D]8_am�1��DmoUZm�1Cm V�^§`ZRTcoRe��VX`am�`Z�Dm2VXS�RTvTRT` Y�`a]7]�S!`ZV�RT^2��]9]5�tm_a`ZRTlGVX`am_�]��@`Z�Dm
�@]8vem+_a`aU�b!cd`ZbDUZm�P � m^!cdm�+�covTV�_Z_ZRex%coVX`ZRe]8^�_Zc��Dmlnm_�S�V�_am��]8^�`Z�Dm¦�@]8vem7m_a`ZRTlGVX`am_�`Z�DmlG_amv�#�m_�VXUZm¦md}5�@mcd`am�
`a]t�@moU"�E]�UWl 1CmvTv��DmoUZm�P
��]�`ZR�#XVX`am��S9YB`Z�Dm+cd]8^!_ZRs�DmoUWVX`ZRe]8^!_2]8bD`ZvTRT^Dm��RT^B`Z�Dm¦VXS@]-#�m¦�!RT_Wcob!_Z_ZRe]8^y+5�!moUZm�1Cm+�Dmox�^Dm+`>1C]M_a`ZVX`ZRT_Z`ZRTco_

`a]tS@m7b!_am�i�E]�U covsV�_Z_ZRex�coVX`ZRT]8^�P~�2�Dmgx!UW_Z`2RT_wS�V�_am�\]8^�`Z�Dm+�!VX`ZVnUWm_ZRT�!b!V�vs_CV�^���RT_w`ZV�`�m^KV�_ �
� � � �$� ' 	��8' 99� ~ % � � ~ ��¢O !

1��DmoUWm4~ RT_�`Z�!m ��RTlnm^!_ZRT]8^!V�vTRe`�YH]�� 	�� P+�2�Dm ^D]�UWltV�vsR�5VX`ZRe]8^J]��r`Z�Dm UZm_ZRs�!b!V�vT_ RT^�`Z��RT_�1CV�YJm^!_WbDUZm_ `Z�!VX`
� � � � RT_rV�_aY9lt�!`a]�`ZRTcoV�vTveY �!RT_Z`aUWReS�bD`am�nV�_�V�5omoUZ]�lnmV�^�+9b!^!Re`s#XVXUWRTV�^!cdmq�qV�b!_Z_ZRsV�^nUWV�^!�D]8l #�VXU�RTVXS�vem�1��!m^n`Z�Dm�Jcd]�UZUZm_a�@]8^!�!_ `a]H`Z�Dm¦`aU�bDm¦]�S���mcd`oPg�2�9b!_�covTV�_Z_ZRex�moUW_�S%V�_am��]8^K`am_a`Z_q]��r`Z�Dm�covT]8_am^Dm_Z_�]�� � � `a]i5omoUZ]\VXUZmVX�!�!UW]��!UWRTVX`amg�DmoUZm�P���]���m^!moUWVX`am¦VncovTV�_W_ZRex!moU S�V�_Zm�\]8^�`Z�Dmgm_Z`ZRTltVX`am_2]���`Z�Dmg�@]8vem_�1�m7b!_Zm

� 9 � �$� � $T
� � +T
� ! �y� � �� � $T ��� +T � ! $ ��¢dz3!
�2�!Rs_7��V��!V�vsV�^D]�S�RT_���`�Y§�@mt�!Rs_a`ZV�^!cdmGlnmo`aU�RTcnRT_gmd}5�@mcd`am� `a]�S@mtcove]8_amG`a]X5omoUZ]]1 �Dm^ � RT_7`aUWbDmtV�^!� vsVXU"��moU
`Z�!V�^i5omoUZ] 1��Dm^H`Z�Dmg`aUWbDmg]�S���mcd`2RT_ ^!]�` `Z�Dm��§��`Z��Pm%�_ZRT^�� � � � � V�^!� � 9 � � `Z�Dm7covTV�_Z_WRex�coVX`ZRe]8^HUWb!vTmqRs_C�!mox�^Dm�V�_\�E]8vTve]-1�_ � [w�D]9]8_amn`Z�Dm ����]�S��amcd`+RT^K`Z�DmMvTReS!UWVXUWY�R��r`Z�DmtlGV��8^!Re`Zb!�Dm ]�� � ��� RT_gvem_W_q`Z�!V�^ V\`Z�DUWm_Z�D]8vT���
mvT_am�_ZVY�`Z�!VX` `Z�!m+]�S��amcd`�b�^!�DmoU Rs^T#�m_a`ZRD�8VX`ZRe]8^JRs_�covTbD`a`amoU�P � moUZm � � RT_�_amvTmcd`am�KRs^�]8^Dm¦]���`Z�DUZmoml1CV�Y9_oP �f�
1Cm\�Zb!_a`�1wV�^/` V�covsV�_Z_ZRex!moU+S�V�_am�<]8^ `Z�DmMUZm_ZRT�!b�V�vT_6+y1CmMvemo`�� � S@mt`Z�DmHRT^!�Dmd} ]�� `Z�DmM_WltV�vTvem_a` � � � � PB�!]�UV\covTV�_Z_WRex!moUqS�V�_am� ]8^�veY�]8^ `Z�Dmn�@]8vem m_a`ZRsltVX`am_6+y� � RT_�`Z�!VX`¦RT^!�Dmd}JlGRT^!RTltRD5RT^�� � 9 � � ],#�moU�V�vTvj��Pn� Rs^!V�vTveY�+
VB�/Y9S!UWRs�JcovTV�_W_ZRex!moUqRT_ ]�S!`ZV�RT^Dm�KS9YJvemo`a`ZRT^��8� � S@m�`Z�!m�ltRs^!RTltR�5omoU ]��r`Z�Dmnb!^�Re]8^�]�� � � � � V�^�� � 9 � � P7��^K`Z�Dm�E]8vTve],1 RT^��n_amcd`ZRe]8^�+ 1�mgmd}DV�ltRT^Dm+`Z�Dmg�@moU"��]�U�ltV�^!cdmg]���V�vTv�`Z�DUZmom7covsV�_Z_ZRex�coVX`ZRT]8^\_ZcW�Dmltm_oP

���	� 
 �
2=46	�� � � ��9����32� ��48�
� moUZm�1Cm cd]8^!_WRT�DmoU�^9b!lnmoU�RTcoV�vD`am_a`Z_C]���`Z�Dm�covTV�_Z_ZRex%coVX`ZRe]8^tlnmo`Z�D]5�!_��Dm_ZcdUWReS@m�tRs^iowO9PjO¦b!_ZRT^��g`>1C]��!R�x�moUZm^§`
]�S��amcd`�vsReS!UWVXUWRTm_oP\�2�DmM_Zm^!_ZRT^��K_aY5_a`aml 1CmB_ZRTl�b!vTVX`am��1wV�_ cd]8ln�!UWRs_am� ]���cd]X� vT]9coVX`am��+�_"/§b�VXUZmG`aUWV�^�_ZltRe`
V�^!� UZmcdmR�#�m�cd]8RsvT_ ]8^Dm\�!V�v���ltmo`amoUn]8^fV _ZRT�Dm�P �2�!m_am\cd]8RTvT_ _ZV�ln��vTm� V ]8^!mBltmo`amoUt_"/§b�VXUZm\VXUZmV ]8^fV�^
m0/9b!V�vTveYG_Z��V�cdm7�*qB�4��UWRT�M]�� ltmV�_ZbDUZmlnm^§`w�@]8RT^/`Z_P��!UZm0/§b!m^!cdYH�!]8ltV�RT^e#�moUW_ZRe]8^!_w]��&`Z�Dmg_am^!_a]�U2cd]8vsvemcd`am�
cd]8ln��vTmd};#XV�vTbDm� �!VX`ZV��:RT^5���%�!V�_am V�^!�$/§b�V��DUWVX`ZbDUZm-!�VX`+iXy\ve]��8VXUWRT`Z�!ltRTcoV�vTvTY�_a��V�cdm�h�EUZm0/§b!m^!coRem_�S@mo`>1Cmom^

¢ ¢



lGRT^ T � �v` � 5-! ltV�} T � �v` � 5-! ltRT^ T 9 �v` � 5-! lGV�} T 9 �v` � 5-!
OnRT^�cW�\_a`amomv O9P{z �9Pj� O9Pj� ¢oy5PjO
�nRT^�cW�\_a`amomv O9P{z zDP y O9Pj� �9Pj�

O RT^�cW��V�vTb�ltRT^9b!l y5P ¢ ¢ y5P ¢h y5P ¢i y5PjO�z
� RT^�cW��V�vTb�ltRT^9b!l y5P ¢ ¢ y5P ¢O y5P ¢i y5PjiT¢

� VXS�vemL¢ � k ]8vem¦[w�!VXUWV�cd`amoU�RT_a`ZRTco_��E]�U�(�S���mcd`Z_ RT^\��ReUW_a` Q�RTS!UWVXUZY
¢oy � 5BV�^�� iXy;` � 5�PJ�!]�U�`ZRslnmM�D]8lGV�RT^<_WRTl¦b�vTVX`am��1CmHvT]§]�`�m� VX`�VK_am^!_Z]�Ul1���RTcW�<cd]8vTvemcd`am� z8y�m0/9b!V�vTvTY
_a��V�cdm��_ZV�ln��vem_2S�mo`f1�mom^�¢oyXmd���tV�^!��¢dmd��Ot_amcd]8^!��_oP
�2�!mGx!UW_Z`7]�S��amcd`�vTRTS!UWVXUZY RT_+cd]8lt�!UWRT_am� ]����E]8bDU+]�S��amcd`Z_ � VJ`Z�DUZmomHRT^!cW� ve]8^���S§Y ]8^DmBRT^!c�� �!RsV�lnmo`amoU

_a`ZV�RT^�vem_Z_g_a`amomv�cdY5vTRT^��DmoU0+�V�_ZR } RT^!c�� ve]8^��BS§YK]8^DmtRT^�cW� �!RTV�ltmo`amoU+_a`ZV�RT^!vTm_Z_g_a`amomv�cdY5vTRT^!�!moU0+�V\`Z�DUZmomtRT^�cW�
ve]8^��GS§YB]8^Dm�RT^!cW�J�!RTV�lnmo`amoU�V�vTb!ltRs^§b!l�cdY5vTRT^��DmoU2V�^!��VM_ZR }\RT^!c���ve]8^��GS§YB]8^Dm�RT^!cW���!RTV�lnmo`amoUqV�vTb!ltRs^§b!l
cdY5vTRT^!�DmoU�P&�2�Dmeb ��UZ]8b!^!�n`aU�bD`Z��d7ln]5�Dmv��E]�Ur`Z�!m _ZcoVX`a`amoUWRs^��+cW��VXUWV�cd`amoUWRT_a`ZRsco_r]��@`Z�Dm_am ]�S��amcd`Z_m1wV�_r]�S�`ZV�RT^Dm�
b!_ZRs^�� `Z�!mwltmo`Z�D]9� ]��YE{O-G�RT^41��!RTc���`Z�Dm2�!Re�@]8vemCln]9�!mv31wV�_~`ZV�`�m^n`a]gS@mwmd}DV�cd`�V�^!�	��]8b!U `amoU�lt_s1CmoUZmn`�mo�!`�RT^
mV�cW�J]�� `Z�Dm 7 I _Zb�ltltVX`ZRe]8^!_ Rs^�� O ! V�^!�\V�vTv.md}9��V�^�_ZRe]8^\cd]9m6gGcoRem^§`Z_�1CmoUZm7`ZV�`�m^�`a]GS�mg]8^!m�Pr� _�cdY9vTRs^!�DmoUW_
VXUZm\_aY5ltlnmo`aUWRscGVXS@]8bD`�`Z�DmReU��!UWRTltVXUWY V�}5RT_0+~`Z�Dm_amH]�S���mcd`Z_n��V0#�m\]8^!veY `f1�] b�^!RD/9bDm 7 IrG _oP �2�!mMUWV�^���mH]��
#XV�vTbDm_r�E]�U7`Z�DmnltRT^!Rsl¦b!l V�^!� ltV�}DRTl�b!l �@]8vem_r�E]�UgmV�cW� ]��C`Z�Dm2�E]8bDUg]�S��amcd`Z_7RT^ `Z�DmtvsReS!UWVXUZY�VXUWm2�8R�#�m^
RT^K�&VXS%vemS¢XPg�2�Dm�mUx@mcd`ZR�#�m ��]8vTm¦��VXU�V�lnmo`amoUW_���]�Uq`Z�Dm4�EUZm0/§b!m^!cdY��D]8ltV�RT^;#�moUW_ZRT]8^J]��r`Z�Dm�_Zm^!_ZRT^��H_aY5_a`aml
V�_�V]�:b!^!cd`ZRe]8^ ]�� ]�S���mcd`Z_¦�@]8_ZRe`ZRe]8^ V�^�� ]�UWRem^§`ZVX`ZRe]8^ VXUZmG�%ve]�`a`am� RT^ ��]8vTmd� _a��V�cdmMRs^ ��R��DP O9P�p�V�cW�<��]8Rs^/`
]8^K`Z�Dm ��ve]�`qcd]�UZUZm_a�@]8^!��_�`a]B`Z�Dma� T �"!#!� �XT �"!#!9 �XT �"!#!A !�#�V�vsbDm�cd]8lt��bD`am����UW]8l ����!)�E]�Uq`Z�Dm U ��`Z� `amoUWl=RT^J`Z�Dm_Zb!lGltVX`ZRe]8^\]���� ¤ !2]�U4� h !�P �2�Dm7`a]��J��ve]�`�Rs^���R��DP%Ot_W�D],1�_�`Z�Dm7mUx@mcd`ZR�#�m���]8vTm7�!RT_a`aUWRTS�bD`ZRe]8^!_7�E]�U�`Z�Dm�_a`amomv
`ZVXU"��mo`Z_�1 �!RTvem `Z�DmqS�]�`a`a]8l �%ve]�`C�!]§m_C`Z�Dmg_ZV�lnmqS�b!`7�E]�Uw`Z�DmgV�vTb!ltRT^9b!l\P�| ]�`amg`Z�!VX`w`Z�DmgV�}9m_n�E]�U `Z�Dmq`>1C]
��ve]�`Z_ VXUWm7�!RT_a`ZRT^�cd`ZveYt�!RJx@moUZm^§`wV�^��B`Z�!VX`2`Z�Dmq�@]8RT^§`Z_n��]�U `Z�Dm7��RJx�moUWm^/`w]�S��amcd`Z_�covTb�_a`amoU UZmV�_a]8^!VXS%veY 1CmvTv@RT^
�@]8vem+_a�%V�cdm�P��2�9b!_�V�_qRT_�m6#9RT�!m^/`6+Q��UZ]8l `Z�Dm¦`ZVXS�vem¦V�_)1CmvTv�V�_ `Z�Dm�x��8bDUZm�+%`Z�Dm+�@]8vem+c��!VXUWV�cd`amoUWRs_a`ZRTco_�]��~`Z�Dm
_a`amomvr]�S���mcd`Z_�VXUZm /9b!Re`amM�!RT_a`ZRT^�cd`��EUZ]8l=`Z�!]8_amG]��w`Z�DmGV�vsb!ltRT^9b!laW��!],1Cm6#�moU�`Z�!mG�!RJx@moUZm^!cdm_gS@mo`f1�mom^<`Z�Dm
_ZR }HV�^!�H`Z�DUZmomgRT^!c��e#�moU�_ZRe]8^!_C]���`Z�!mq_WV�lnm7ltVX`amoUWRTV�v@VXUZmgV S�RT`Cln]�UWmq_WbDS!`Zvem�P � m^!cdmgRe` RT_wV�^/`ZRTcoRT��VX`am�H`Z�!VX`
1Cm�1�RTvTv�S@mgVXS�vemg`a]G��RT_a`ZRT^��8b�RT_Z�H_Z�!VX�@mqS�mo`a`amoU `Z�!V�^\�!UWmcoRT_amg]�S��amcd`oP
�2�!m _amcd]8^!�BvTRTS!UWVXUZY�]���]�S��amcd`Z_CRs_�cd]8ln��UWRT_am�G]��&��¢�^+!�KiT¢�+D���J��i�� ltRT^Dm_�V�^!�HV�^MV�vTb�ltRT^9b!l �!RT_"`%P

�2�DmRTUG_ZcoVX`a`amoUWRT^�� c��!VXUWV�cd`amoUWRT_Z`ZRTco_ 1CmoUZmJ]�S!`ZV�RT^Dm�k��UW]8l � VXS�vem�¢KRT^ E ¢oy|G�P � ^ `Z�!VX` 1C]�U"`�+ `Z�DmJV�bD`Z�!]�UW_
md}5`aUWV�cd`am� ]8^DmG��]8vTm V�^�� md}9��V�^�_ZRe]8^ cd]9m6gGcoRem^§`7�@moU7V�}5RT_���UZ]8l=V�cd`Zb�V�vr_am^!_Z]�U+lnmV�_ZbDUWmlnm^/`Z_Pt¡�mcoV�b�_am
l�b!ve`ZRe��vTmHlnmV�_WbDUZmlnm^§`Z_�1CmoUZm�ltV��Dm�+C`Z�DmoY 1CmoUZm�VXS�vem\`a]<cd]8ln��bD`am\`Z�DmJ_a`ZV�^!�!VXUW�f�!m6#9RTVX`ZRT]8^!_ ]��q`Z�DmReU
m_a`ZRTlGVX`am_7]��C`Z�Dmn�@]8vem_gV�^!� md}5��V�^!_ZRT]8^ cd]§m6gGcoRTm^/`Z_oP � m^!cdm��E]�U7]8bDUg�%bDUZ�@]8_am_6+�`Z�Dmn`ZVXUL��mo`¦vTReS�UWVXUZY]1wV�_
cd]8^!_a`aU�b!cd`am�\S9YG`ZV�`5RT^�� `Z�DmReUw��bDS%vTRT_Z�Dm�MV0#�moUWV���m¦�@]8vem)#XV�vTbDm_w`a]nS%b!RTvT� +T � V�^!�\vTmo`a`ZRT^�� � � S@mqVn��RTV���]8^!V�v
ltVX`aUWRe}F1�RT`Z�B`Z�Dm7_"/9b!VXUZm_ ]���`Z�Dmg��b!S�vTRT_Z�!m�M_a`ZV�^��!VXUW���Dm6#5RTVX`ZRe]8^�_ V�ve]8^��n`Z�Dm+��RTV���]8^!V�v P
%�^!vTR�`�m��!mo`amcd`ZRe]8^ �!UW]�S�veml 1��DmoUWm\`Z�Dm��!UWRsltVXUZY lnmV�^�_t]��qm6#�V�vsb!VX`ZRT^�� `Z�Dm�V�vD��]�UWRe`Z�!l¢Rs_tV ��ve]�`n]��

�Dmo`amcd`ZRe]8^<�!UZ]�S%VXS�RTvTRe`�YJV��8V�RT^�_a`*�:V�vT_amGV�vsVXUWl UWVX`amhE ¢i-Gp+s��]�U¦`Z�DmMcovsV�_Z_ZRex�coVX`ZRT]8^ �!UZ]�S�vTmla+�`Z�DmoUWmMVXUZmM]�`Z�DmoU
UZmvem6#XV�^§` ]8bD`Zcd]8ltm_q]���`Z�Dm `am_a`�1��!RTc��J^Dmom�K`a]HS@m�cd]8^!_WRT�DmoUZm��P � m^�cdm�`Z�!ml�E]8vTve]-1�RT^����E]8bDU��!UZ]�S�VXS%RTvTRe`ZRem_
VXUZm+�!mox�^Dm� �
¢XP����DmG�Dmo`amcd`ZRe]8^ �!UZ]�S�VXS%RTvTRe`�YX1��!RscW� RT_g`Z�!mMvTR�`�mvsRT�D]9]9�J`Z�!VX`*1CmGcd]�UZUWmcd`ZveY RT�Dm^§`ZR��EY�`Z�Dmt`aU�bDmt]�S��amcd`
�EUZ]8l�`Z�!m+�!VX`ZV � ��� P

i9P����Dm��:V�vT_am7�Dmo`amcd`ZRe]8^��!UZ]�S�VXS%RTvTRe`�Y 1��!RscW�\RT_ `Z�!m+vTR�`�mvTRs�D]§]5�H`Z�!VX`�1Cm+coV�vTv.VMcovTbD`a`amoU�RT`aml�Vn`ZVXU"��mo`�RT^
`Z�!m+vTReS!U�VXUZY � � ! �

O9P����Dm7ltRT_Z_w��UZ]�S�VXS�RTvsRe` Y�1 �!RTcW�\Rs_ `Z�Dm7vTR�`�mvsRT�D]9]9�M`Z�!VX`�1Cm+coV�vTv.Vt`ZVXU"��mo`�RT^\`Z�!m7vTReS!UWVXUWYGcovTbD`a`amoU � ���
¢i



1.5
2

2.5
3

3.5
4

1.5

2

2.5

3

3.5

4
2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

p
1

p
2

p 3

� ^�� ��� b m Z]Y�� b�� df_[b���Y[zXZae]Y[o"n�Z]Y[d<q
	 dxe���Z]b bl_� o��XblmrZ]zl{�� d������vY[q"ms\�^fq"k
� �������`Y[q"ms\

0.06
0.07

0.08
0.09

0.1
0.11

0.12
0.13

0.06

0.08

0.1

0.12

0.14

0.16
0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

p
1

p
2

p 3

� o � ��� b m Z]Y�� b�� df_[b���Y[zXZae]Y[o"n�Z]Y>dfq�	 dfe �y_[n"i0Y[q�n"i� o��XblmrZ]zl{ � d��!�"�jY[q"ms\^fq"k#� �$�%���`Y[q.mr\
��R��8bDUZmtO � �qRT_a`aU�ReS�bD`ZRe]8^�_2]��wpsx@mcd`ZR�#�mGk ]8vem_7V�_gV\�!b�^!cd`ZRe]8^ ]���(�S��amcd`7Q.]5coVX`ZRe]8^ V�^!�9(�U�Rem^/`ZVX`ZRT]8^�P¦��vTv
V�}5m_�RT^i` � 5�P

¢O



Q�RTS!UWVXUZY�¢ Q�RTS!UWVXUZYBi
��RT^.P � cd]9]�UW�!RT^!VX`am �ZPjinl �ZPjitl
��V�}@P � cd]§]�UW��RT^!VX`am �ZPjinl �ZPjitl
�JRT^�P � cd]§]�UW��RT^!VX`am �ZPjinl �ZPjitl
�JV�}�P � cd]9]�UW�!RT^�VX`am �ZPjinl �ZPjitl
��Rs^�PD�Dmo�!`Z� � y5PjOtl � y5PjOnl
�JV�}�P��!mo�!`Z� ��i9P yGl �ZP �X�nl

�JRT^�PDp�b!vemoU2V�^��8vem ynUWV��.P � � � � UWV��
��V�}@P�prb�vemoU2V�^��8vem i � UWV���P � � � UWV��

�&VXS%vem+i � ¡C]8b!^!�!_n�E]�U ��]8^/`amn[wVXUWve]t��^!V�veY5_ZRT_
zDP����DmJltRs_ZcovTV�_Z_ZRTx�coVX`ZRe]8^f�!UW]�S�VXS�RTvTRT` Y 1��!RTc�� RT_M`Z�DmJvTRD`�mvTRT�D]9]9� `Z��VX`e1CmJcoV�vTv�V `aU�bDm�`ZVXU"��mo`\RT^ `Z�Dm
vsReS!UWVXUZYMVt�!RJx@moUZm^§` `ZVXU"��mo` RT^B`Z�!m7vTReS!UWVXUWY � � ��� P

�D]�U�`Z�DmCmd}5V�lt��vem_��!m_ZcdUWReS@m�7S@mve]-1�+�`Z�Dm_amn/§b!V�^§`ZRe`ZRem_�1�moUWm�m_a`ZRsltVX`am�*#5RTV���]8^§`am�[wVXUWve]�V�^!V�veY5_ZRT_oP �5��mcoRD�s�
RTcoV�vTvTY i��Xy _amo�%VXUWVX`amBUWb!^!_*1�moUZmF��m^DmoUWVX`am� 1 �DmoUZm 1CmHUWV�^!�D]8ltRD5om� ]-#�moUn]�S���mcd`�` Y9�@mh�v�E]8bDU covTV�_Z_am_��@moU
vTReS�UWVXUZY ��vTb�_�covsbD`a`amoU[!M+r]�S���mcd`tve]5coVX`ZRe]8^�+�]�UWRem^§`ZVX`ZRe]8^�+C_am^!_a]�UtV�^!� ^D]8Rs_am�P ���DmBS�]8b�^!�!_¦]8^ `Z�Dma#�VXU�Re]8b!_
/9b!V�^/`ZRT`ZRem_rVXUZm �!UZ]-#9RT�!m�tRT^t� VXS�vem i9P��!]�UCV�^§YG��]8^§`am7[wVXUWve]7U�b!^�+8`Z�Dm�#�V�vTb!m2]���`Z�Dm V�_W_a]9coRsVX`am�t��VXUWV�ltmo`amoU
1wV�_t_amvemcd`am�_�EUZ]8l¢V b�^!R��E]�UWl ��RT_a`aUWReS%bD`ZRe]8^ S@mo`f1�mom^ `Z�Dm�ltRT^!Rsl¦b!l V�^!�fltV�}DRTl�b!l S@]8b!^!�!_4�E]�Un`Z�!VX`
/9b!V�^/`ZRT` Y�P � _�RT_+_Zmom^c�EUZ]8l �&VXS%vemHi^+s�E]�U¦`Z�!mM]�S��amcd`Z_ RT^ `Z�!mGx!UW_Z`¦vTReS�UWVXUZY�+ 1�mHcd]8^!_ZRT�DmoU �Dmomo�@moU+S%bDUWRTV�v
�Dmo�!`Z��_nV�^!�fVh1�RT�DmHUWV�^���m\]���]�UWRem^§`ZVX`ZRe]8^!_P ���!RT_�RT_ `a] cdUWb!�!mveY ln]5�DmvC`Z�Dm]%)')( �!UZ]�S�vTml\P<�D]�UM`Z�Dm
_amcd]8^!�y+5lGRT^Dmd� vTR�`�m�vTReS!U�VXUZY�+31Cmgcd]8^!_ZRT�!moUC_Z��V�vTve],1CmoUwS�bDUWRsV�v��Dmo�!`Z��_CV�^��HV ln]�UWm�UWm_a`aUWRTcd`am�HUWV�^���mq]��.]�U�Rem^5�
`ZVX`ZRe]8^!_P+�2�Dm��@]8vem_��E]�U7covTbD`a`amoUgRe`amlG_r1�moUZm UWV�^��D]8ltveYa��m^DmoU�VX`am� b!_ZRT^��BVBb!^!R��E]�UWl �!RT_a`aUWRTS�bD`ZRe]8^a1 �D]8_am
bD�!�@moUqV�^!� ve]-1�moU7S@]8b!^��!_�1CmoUZmtcd]8ln�%VXUWVXS�vem `a]\`Z�DmtbD����moUgV�^!� ve]-1 S@]8b!^!�!_ ]��r`Z�!mn��]8vTm4#XV�vTbDm_qV�cdUZ]8_W_
`Z�Dm�vTReS!UWVXUWY¦cobDUZUWm^/`ZveYnb!^��DmoU�`am_a`oP���RT^!V�vsveY�+ 1Cm ^D]�`am `Z�!VX`r`Z�Dm S@]8b!^!�!_�b�_am�tRT^G`Z�Dm ��]8^/`am7[wVXUWve]¦V�^!V�veY5_ZRT_
VXUZm\V�vT_a] b!_am� V�_ cd]8^!_a`aUWV�Rs^/`Z_ ]8^ `Z�DmF#�V�vsbDm_�]��2`Z�DmBve]9coVX`ZRT]8^ V�^��<UW]�`ZVX`ZRe]8^ V�^��8vemH��VXUWV�lnmo`amoUW_	�E]�U `Z�Dm
]��!`ZRTlGR�5VX`ZRe]8^B�!UZ]�S%vemlt_ RT^���¢oyT!2V�^!�9��¢ ¢,!�P
�&]+`am_a`C`Z�Dm UZ]�S�b!_a`Z^!m_Z_~]���`Z�Dm�VX�!�!UZ]8V�c�� 1Cm�UWV�^��D]8ltveY��@moUZ`ZbDUZS@m� `Z�Dm)#�V�vTb!m_�]���`Z�Dm `aUWbDm2�@]8vem_�b!_am�

`a]���m^DmoU�VX`am+`Z�Dm+��VX`ZV5P��D]�U�`Z�Dm7x!U�_a` vTReS!UWVXUWYGmV�cW��]���`Z�Dm7md}DV�cd`��@]8vem_2cd]8ln�%bD`am�a�EUZ]8l�`Z�Dm�[ VXUWRT^\ln]5�Dmv
]��2E{O-G�1CV�_t��moUW`ZbDUZS@m� S9Y `Z�Dm�V��!�!Re`ZRT]8^<]��qVh5omoUZ]X� lnmV�^ �qV�b!_Z_WRTV�^ UWV�^!�D]8l #XVXUWRTVXS%vemi1��D]8_am�_a`ZV�^��!VXUW�
�Dm6#5RTVX`ZRe]8^�1wV�_q`am^ ��moU�cdm^/`�]��r`Z�Dm `aUWb!m��@]8veml#�V�vsbDm�P+�D]�Ug`Z�Dmn_amcd]8^�� ln]9�!mv�`a]\mV�c�� ]��r`Z�DmnlnmV�^ �@]8vem
#XV�vTbDm_Y1Cm2V��!�Dm� Vr5omoUZ]7lnmV�^M�gV�b!_Z_ZRTV�^4#XVXUWRTVXS�vTm71��!]8_am _a`ZV�^!�!VXUW�n�!m6#9RTVX`ZRT]8^l1wV�_~m0/9b!V�v5`a]g`Z�Dm2_a`ZV�^��!VXUW�
�Dm6#5RTVX`ZRe]8^\cd]8ln�%bD`am��RT^�E ¢oy|G�P
�2�!m2UZm_Zb!vT`Z_�]���`Z�!m�covTV�_Z_ZRTx!moUrb!_ZRs^��q`Z�Dm2x!UW_Z`rvTReS!U�VXUZY+VXUZm�_W�D],1�^MRT^n��R��DP8zDP��DUWm0/§bDm^�cdY �!]8ltV�RT^nUZm_Wb!ve`Z_

VXUZmB�!RT_a�%vTVY�m�<RT^ `Z�!mG`a]�� UZ],1�V�^!�<`ZRTlnmH�D]8ltV�RT^<UZm_Zb�ve`Z_+RT^<`Z�DmHS@]�`a`a]8l\PJ�2�!mMx!U�_a`+cd]8vTb!lG^<�!Rs_a��vTV�Y9_
]8bDUgVXS�RTvsRe` Y�`a]\md}DV�cd`ZveYKcovTV�_Z_ZR��EY�`Z�Dm `ZVXU"��mo`*1��!RTvem¦`Z�Dmn_amcd]8^!� �!V�_gcob!U"#�m_gRT^!�!RscoVX`ZRT^��G]8b!U7VXS�RTvTRe`�Y\`a]\`amvTv
V�vTb!lGRT^§b�l �EUZ]8l=_a`ZV�Rs^!vem_Z_g_a`amomv�Pt�D]�U*#5RT_Zb!V�vsR�5VX`ZRe]8^K��bDUZ�@]8_am_0+�1�mt�%ve]�` � � #�moU�_Zb!_ � � V�^!� � ! � ]8^ `Z�Dm�D]��@m6�:b!vTveYqcd]�UZUZmcd`�V�_Z_Wb!ln�!`ZRe]8^¦`Z�!VX`�ltRT_ZcovsV�_Z_ZRex�coVX`ZRT]8^+RT_�V�vem_Z_�_amoUWRe]8b�_�moUZUW]�U `Z��V�^¦mRT`Z�DmoU~V ltRs_Z_�]�U�V)�:V�vT_am
�Dmo`amcd`ZRe]8^.P~� ^HV�^!V�ve]���Yt`a]nV�ln]�UZm `aUWV��!Re`ZRe]8^�V�v!UZmcdmR�#�moUZ��]���moU�VX`ZRT^�� cW�!VXUWV�cd`amoU�RT_a`ZRTc�+D_a`aUZ]8^��¦�@moU"�E]�UWltV�^!cdm�RT_
]�S!`ZV�RT^!m�;1 �Dm^ � � VX�!�!UW]8V�cW�Dm_ ¢XP y\V�^!�K`Z�Dm�]�`Z�DmoUg`f1�]]/9b!V�^§`ZRe`ZRem_���]B`a]�y5P y5P+�D]�U7`Z�Dm���ve]�`Z_qRT^K��R��DP@z�+
`Z�!RT_ Rsln��vTRem_C`Z�!VX` RT�DmV�v@�@moU"�E]�UWltV�^!cdm7cd]�UZUWm_a�@]8^!�!_w`a]t�@]8RT^§`Z_ RT^B`Z�Dm+b!�!�@moUCS%V�c"`\cd]�UW^DmoU2]���`Z�Dm*��UWRT��P
w m�_Zmom���UW]8l�`Z�Dm x!UW_Z` UW],1 ]��@��R��DP�z7`Z�!VX`s�E]�U�`Z�Dm��EUZm0/9bDm^!cdY �D]8ltV�RT^n_ZY9_a`aml b!^!�DmoU�RT^3#�m_a`ZR��8VX`ZRT]8^n`Z�Dm

�@]8vemd��]8^!veY\covTV�_W_ZRex!moU�RT_ _WbD�@moUWRe]�U2`a]H`Z�Dm�]�`Z�DmoU `f1�]DPg�D]�Uq`Z�!Rs_�covTV�_Z_WRex�coVX`ZRe]8^K_ZcW�!mlnm�+�1�m coV�^JcovsV�_Z_ZR��EY\`Z�Dm
cd]�UZUZmcd`ZvTYt�Dmo`amoUWltRT^!m `Z�Dm2md}DV�cd`�]�S��amcd`�VXS@]8bD`C¤Xy���]���`Z�Dm2`ZRslnm�1�Re`Z�GV\�EV�vs_am��Dmo`amcd`CUWVX`am2S@mve]-1<¢���V�^��GV
ltRT_W_�U�VX`amqV�vs_a]nRT^H`Z�Dm ¢��£UWV�^���m�P���^H`amoUWlt_w]��&covsV�_Z_ZR��EY9Rs^��¦ltVX`amoU�RTV�v@` Y9�@m�+!�Dmo`amcd`ZRe]8^B�@moU"�E]�UWltV�^!cdm7�Zb!ln��_
`a] VXUZ]8b!^!� hXy�� 1�Re`Z� `Z�DmM]�`Z�!moU2�EV�cd`a]�UW_ _a`ZV�Y9Rs^��KVXS@]8bD`�`Z�DmB_ZV�lnm�P �2�DmH_amcd]8^!� UZ]-1 ]�� � RD�DP&z _Z�D]-1�_

¢dz



`Z�!VX`	�E]�U¦`Z�DmH`ZRTlnmB�D]8ltV�Rs^<_aY5_a`amlz1CmH_ZRsl¦b!vsVX`am��+�`Z�DmM�@]8vemM]8^!veY V�^!�<`Z�DmB�/Y9S!UWRs� VX�!�!UW]8V�cW� �Eb�^!cd`ZRe]8^
cd]8ln��VXU�VXS�veY91 Re`Z� �Dmo`amcd`ZRe]8^�+8�EV�vs_am\�Dmo`amcd`ZRe]8^ V�^!�flGRT_Z_�UWVX`am_t_ZvsR��8�/`ZvTY�1�]�U�_am\`Z�!V�^ `Z�D]8_am�_Zmom^ RT^ `Z�Dm
�EUZm0/§b!m^!cdYH�!]8ltV�RT^�P

0
0.02

0.04
0.06

0.08
0.1

0

0.2

0.4

0.6

0.8

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

P
fdP

m

P
d

� ^ � � e]b�� n"blq.m�� ��dfi ^fY[q�h��
_>^fzazaY��"mu^xZ]Y[d<q d 	 � �.^fmrZ
 o��Xb m Z

0
0.02

0.04
0.06

0.08
0.1

0

0.2

0.4

0.6

0.8

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

P
fdP

m

P
d

� o� � e]b	��n.blq"m
� ��dfi ^fY[q�h��
_>^fzazaY���ml^xZ]Y[d<q8d 	� o��XblmrZ
� ^ Z]b e]Y>^f_

0
0.05

0.1
0.15

0.2

0

0.2

0.4

0.6

0.8

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

P
fdP

m

P
d

� m ��(Y>i0b���d<i ^xY>q)h��
_ ^xzazaY���mu^ Z]Y>dfq�d 	 � �.^fm Z  o��XblmrZ
0

0.05
0.1

0.15
0.2

0

0.2

0.4

0.6

0.8

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

P
fdP

m

P
d

� k ��(Y[i0b ��d<i ^xY[q�h��
_>^fzazaY���ml^xZ]Y[d<q d 	  o��4blm Z � ^ Z]b �e]Y>^x_
��R��8bDUZmGz � k moU"�E]�UWltV�^!cdm\[wbDU"#�m_*��]�U���ReUW_a`+Q&ReS!UWVXUWY�P G ] G � �@]8vemd��S�V�_am� covTV�_Z_ZRex�moU0+ G } G � UZm_ZRT�!b�V�v ��S�V�_am�
covTV�_Z_WRex!moU0+ G # G � covTV�_Z_ZRex�moU S�V�_am�\]8^\�@]8vem_ V�^��\UZm_ZRT��b!V�vT_
� m_Zb!ve`Z_\�E]�U7`Z�Dm ��UZm0/9bDm^!cdY �D]8ltV�Rs^ _aY9_Z`aml V�^!� `Z�!mt_amcd]8^!� vsReS!UWVXUZYJVXUZmG_Z�D]-1�^ RT^ ��R��DP �9Pt� ^ `Z�!RT_

coV�_am�+@`Z�Dm�ltR }5m���@]8vemd��UZm_ZRs�!b!V�v�covTV�_Z_WRex!moU�_ZRD�8�/`ZveY\]8b!`a��moUL��]�UWlG_ `Z�Dm+]�`Z�!moU�`f1�]BVX�!�!UW]8V�cW�Dm_oP �2�Dm¦cd]�UWUZmcd`
covTV�_Z_WRex�coVX`ZRe]8^�UWVX`am��!moUZm¦RT_ V��8V�RT^KVXS�]8b!`�hXy�� 1�Re`Z�JV��:V�vT_am¦�!mo`amcd` �!UW]�S�VXS�RTvTRT` YHS�mvT],1 ¢���S�b!`�VM_WvTR��8�§`ZveY
�!R��8�!moU2ltRT_Z_wUWVX`am+]���VXS@]8bD` z �BP

¢�



0
0.005

0.01
0.015

0.02

0

0.2

0.4

0.6

0.8

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

��R��8bDUZmt� � k moU"�E]�UWltV�^!cdmM[wb!U"#�m_r��]�U¦�5mcd]8^!� Q�ReS�UWVXUZY�P G ] G � �@]8vemd��S�V�_am� covTV�_Z_WRex!moU0+ G } G � UZm_ZRT�!b�V�v ��S�V�_am�
covTV�_Z_WRex!moU0+ G # G � covTV�_Z_ZRex�moU S�V�_am�\]8^\�@]8vem_ V�^��\UZm_ZRT��b!V�vT_
����� � ��4 ����� �)���>9�� �2� ��48�
�2�Dm�UZmltV�RT^!�!moU�]��@`Z�!RT_�_amcd`ZRT]8^MRT_r�Dm6#�]�`am�H`a]¦V�^tmd}5�@]8_ZRe`ZRe]8^t]���`Z�!m�UZm_Zb�ve`Z_s1Cm�]�S!`ZV�RT^!m�tRT^tVX�!�%veY9Rs^��q]8bDU
lnmo`Z�D]5�!_ `a]G`Z�DUZmomgx!mvT�\��VX`ZVt_amo`Z_�cd]8vsvemcd`am��S9YM`f1�]H�!RJx@moUZm^§` �5p � ��k�cd]8^/`aU�V�cd`a]�UW_ �
¢XP��qVX`ZV\cd]8vTvTmcd`am� S§YK�qmo]����Dmd}J��^!cXP�+@]�� � V�vemR��8�K|q[ b!_WRT^��MVF�EUZm0/9bDm^!cdY��D]8lGV�RT^ �gp�����OM_Zm^!_a]�Uq`a]
covsV�_Z_ZR��EY<V cd]8vTvTmcd`ZRe]8^f��Re�@m_�]��q�!RJx@moUWRT^��Kvem^���`Z�!_nV�^!� ltVX`amoUWRTV�vT_ S%bDUWRem�<]8^f`Z�Dm\�!UWmltRT_am_ ]���`Z�Dm
cd]8lt��V�^/Y�P

i9P��qVX`ZV cd]8vTvemcd`am��S§Y��qmo]����Dmd} ��^!cXP ]�� � V�vemR��8��|q[ b!_ZRT^�� V��EUZm0/§b!m^!cdYf�D]8ltV�RT^��gp�����O _am^�_a]�U
��bDUWRT^���`Z�Dm¦�8mUx�moU�_a]8^�k�UW],#5RT^��M��UZ]8b�^!�B���}� �/kC� ��� �\!wm6#�V�vTb�VX`ZRe]8^\�!UZ]5cdm�!bDUWm�P

O9P��qVX`ZV7cd]8vsvemcd`am� ],#�moUrVqvTRsltRe`am��^§b!l¦S@moU&]���%�')(���` Y9��m ]�S���mcd`Z_~VX`�¡wve]8_Z_Z]8l�k&]8Rs^/`��J� S9Y+`Z�Dm2�8]8�!^!_
� ]���`5RT^ G _ � �!��vTRTm�Mk��/Y5_ZRTco_wQ�VXS@]�UWVX`a]�UWYHb!_WRT^�� Vl#�moU�_ZRe]8^B]�� `Z�DmReUw`ZRTlnmg�D]8ltV�Rs^�+D�2p���� �7�H_am^�_a]�UP

� `¦RT_�RTln�@]�UZ`ZV�^§`7`a] ^D]�`amBRT^ m6#XV�vTb!VX`ZRT^���`Z�DmHUZm_Zb!ve`Z_+�!UZm_am^§`am� RT^ `Z�!Rs_7UZmo�@]�UZ`¦`Z�!VX`¦^D]�`�]8^DmM]��2`Z�Dm
`Z�DUZmom��!VX`ZV+_Zmo`Z_m1CmoUZm cd]8vsvemcd`am� 1 Re`Z�t`Z�Dm)��]8V�v�]���#XV�vTRT��VX`ZRT^��g`Z�Dm�V�vD��]�UWRe`Z�!lt_�b!^!�DmoU�cd]8^!_ZRT�DmoU�VX`ZRe]8^GRT^t`Z�!RT_
1C]�U"`%P � VX`Z�DmoU0+�mV�cW�t]���`Z�Dmw`Z�DUZmom �!VX`ZVq_amo`Z_Y1wV�_~]�S!`ZV�Rs^Dm��S§Y7`Z�!m8#�m^��D]�U�b!^!�DmoU�_amo��VXU�VX`am2cd]8^/`aUWV�cd`~mRT`Z�DmoU
`a]�#XV�vTRT�!VX`amg`Z�!mReU ],1�^�V�v���]�UWRe`Z�!lG_w]�U�`Z�DmReU2_Zm^!_a]�U��!VXU���1CVXUWm�P��2�Dmg�!UWRsltVXUZYGRTlt��V�cd` ]���`Z�!RT_ _ZRe`Zb�VX`ZRe]8^\RT_
`Z�!VX` `Z�Dm\/9b!V�^§`ZRe` YH]�� ��VX`ZV	1��!RTc��MUWm0/§b!RTUZm�G`a]n]�S�`ZV�RT^B`Z�Dm7vem6#�mv@]��&��moUL��]�UWlGV�^!cdmg_amom^\RT^B_ZRTl�b!vTVX`ZRe]8^F1wV�_
^D]�`�V,#�V�RsvTVXS�vemgRT^B�!U�V�cd`ZRTcdm�P���^\��VXUZ`ZRTcob�vTVXU0+5`Z�Dm��E]8vTve]-1�RT^���`>1C]M�Dmox%coRem^!coRem_n1CmoUZm7]�S�_ZmoU"#�m� �
¢XP����Dm+`aUWV�Rs^!RT^��t�!VX`ZVMUZm0/9b!ReUZm��`a]MS%b!RTvT�\vTRTS!UWVXUWRem_n1 �!RTcW�X1�moUWm+UZ]�S�b�_a`�`a]Bb!^�`5^D],1 ^\]�UWRem^§`ZVX`ZRe]8^ V�^!�
vT]9coVX`ZRe]8^BvTRTS!UWVXUWRem_u1CV�_w^D]�`C�!UZm_am^§`oP��D]�U md}DV�ln��vem�+5RT^M`Z�DmqcoV�_amq]��.`Z�Dm7�qp�� ��Re�@m��!VX`ZV�+DV _a�@mcd`aUWV�v
_WR��8^!VX`ZbDUZm¦`ZV�`�m^ VX`�VH_ZRT^��8vTmg��]8Rs^/`�RT^�_a�%V�cdm*�E]�U `Z�Dm�]�S��amcd`�Rs^�]8^!veYB]8^Dm¦]�UWRem^§`ZVX`ZRe]8^�1CV�_�V�vTv�`Z�!VX`
1wV�_��!UZ],#5RT�Dm�	�E]�UrS%b!RTvT�!Rs^�� V¦vTReS!UWVXUWY�P&�2�!Rs_~_a`ZV�^!�!_�Rs^t_a`ZVXU"`ncd]8^§`aUWV�_a`C`a]7`Z�Dm)/9b!V�^§`ZRe` Y ]����!VX`ZV¦b!_am�
Rs^B`Z�Dm+_ZRTl�b!vTVX`ZRT]8^H_Z`Zb!�DYH]��&`Z�Dm+�!UZm6#5Re]8b!_ _amcd`ZRe]8^.P

¢�



i9P����Dm��!VX`ZV*1�moUZm�^D]7UWRscW�tm^!]8b��8��P�� ^G`Z�Dm coV�_Zm�]���`Z�Dm �/kC� ��� � �qpC�=Og�!VX`ZV�+5]8^!veY�mR��8�§`m�EUZm0/§b!m^!coRem_
1CmoUZm2cd]8vTvTmcd`am�tVX`�mV�cW�G]��%mRD�8�/`~�@]8RT^§`Z_�RT^n_a��V�cdm�P���^nltV�^/Y coV�_am_6+§`Z�Dm_am��EUZm0/9bDm^!coRem_Y�:V�RTvem��`a]7cd],#�moU
`Z�!m7ln]8_a`2UZmvTm6#�V�^§` �@]�UZ`ZRe]8^!_C]���`Z�Dm7_a�@mcd`aUWV ]�� `Z�Dm�%)')(3]�S��amcd`Z_2`Z�DmoUZmoS9YBltV�`9Rs^��t�!RT_ZcdU�RTltRT^!VX`ZRT]8^
/9b!Re`am¦�!R�gGcob!vT`oPr��]�UZmo]-#�moU0+@Re`�RT_��:VXU��EUZ]8l�covTmVXU�`Z�!VX`2`Z�!m+_ZV�ln��vsRT^�� �@]8_ZRe`ZRe]8^!_ c��D]8_am^X��]�U `Z�Dm¦�8kw�
� � ��VX`ZV cd]8vTvemcd`ZRe]8^ �!UW],#5RT�Dm\V �Dm^!_amBm^D]8b��8�fcd]-#�moUWV���m�`a] V��!m0/§b!VX`amvTY<UZm_Z]8v�#�mB]8^Dm\`ZVXU"��mo`2�EUZ]8l
V�^!]�`Z�DmoUP���^H`Z�DmgcoV�_amg]���`Z�Dmg�2pC�����7�H�!VX`ZV�+�1Cm�1CmoUZmg]8^!vTYtUZmV�vTveYG�!UZ],#5RT�Dm�e1�Re`Z�H`am_a`2_Z`ZV�^!�B�!VX`ZV
�E]�U V�cd]8bD��vTmG]�� ]�S��amcd`Z_ RT^ VJcd]8bD��vemM]�� ]�UWRem^§`ZVX`ZRe]8^!_¦mV�cW��PKprV�cW� _Zb!c��<��VX`ZVJ_amo`Z_l1wV�_�cd]8vsvemcd`am�
]-#�moU�VG_ZRT^��8vemgvTRs^Dm�V�_�]��!�@]8_am�\`a]GV	��U�RT��P��2�DmoUWmgUZmV�vTveYe1CV�_ ^D]�`2V�^/YBx!mvs�\�!VX`ZV5P

' � 6 � 
 �H49� � *�4�� )+� � 4��\�D���

��mo]����!md}JS�bDU�Rem�JVB^9b!l¦S�moU�]���vTm^���`Z�!_�]��r��RT��m_ ]��m#XVXUZY5RT^��HltVX`amoUWRTV�vT_qV�^!� _WR�5om_qRT^JVF#XVXUWRemo`�YJ]���]�U�Rem^5�
`ZVX`ZRe]8^!_ RT^�V�¢oyMlnmo`amoU�S§Y1¢oyGltmo`amoU VXUZmVG]8^�`Z�Dm+_WRe`am7]���`Z�DmReU2]�gMcdm_oP ���gp�� On_am^�_a]�U �Dmvs�\VXS�]8b!` iXy
col VXS�]-#�m `Z�!m���UZ]8b!^��tcd]8vTvemcd`am�H�!VX`ZV�VXS�]8b!`�]8^!cdm�m6#�moUWYM�7col V�ve]8^���vTRT^Dm_~_a�%V�cdm�MVX�!��UZ]}DRTltVX`amveYti��¦col
VX��VXUZ` b!_ZRT^��n�DmV���UZmc"`�]8^!Rs^��t`a]GV�_ZcdmoUW`ZV�RT^\�@]8_ZRe`ZRe]8^.P
� `a]�`ZV�v�]��w^�RT^DmncovTV�_Z_am_+]��w]�S���mcd`Z_l1CmoUZmtS�bDU�Rem� RT^ `Z�Dmtx�mvT��PG�&]Jcd]8^!_Z`aUWb!cd`7`Z�DmMvTReS!UWVXUWY�+&��mo]����Dmd}

��vTV�cdm� ]8^DmBmd}DV�ln��vemB]�� mV�cW� covTV�_W_¦]�U�Rem^/`am� #�moUW`ZRTcoV�vTveY Rs^<VK`am_a`t_a`ZV�^�� V�^�� `a]§]�`<]8^Dm\_a�@mcd`aUWV�vwlnmV��
_ZbDUWmlnm^/`41�Re`Z� `Z�Dm��qp�� OKcdm^§`amoUZm� ],#�moUn`Z�!mM`a]�� ]��2`Z�DmH]�S��amcd`oP �2�§b�_6+Y1��!RTvemn`Z�!mMx!mvs�<�!VX`ZV;1CmoUZm
_ZV�ln�%vem���:V�ReUWveYn�Dm^�_amveY�+5^D]�`C^!mVXUWveYnm^D]8b��8�H`aUWV�Rs^!RT^��+��VX`ZV*1wV�_wV0#XV�RTvTVXS�vem�`a] cd]8^!_a`aUWb!cd`wV¦��]8vTm vTReS�UWVXUZYnV�_
`Z�D]�UZ]8b��8�!veYBV�_�1Cm�1C]8b!vT���!V,#�m�vsR�`�m��Pr��^�� VXS�vem¦O^+Q1�m�_Zb!ltlGVXUWR�5omg`Z�Dm+covsV�_Z_am_2]��~]�S���mcd`Z_�V�_�1CmvTv.V�_ `Z�Dm
m_a`ZRTlGVX`am�\�@]8vem_oP~�2�!RT_C`ZVXS�vTm7RT^!�!RTcoVX`am_w`Z��VX`6+���]�U md}DV�ln��vTm�+D`ZVXU"��mo`Z_�Q'¢gV�^!�\Q&i VXUZmgS@]�`Z�\_a`amomv�cdY9vTRs^!�DmoUW_
]�� �!RTV�lnmo`amoUS¢�9Pj��col V�^�� vem^���`Z� �Xy5Pj¤�col\PM�2�!mn`Z�DUZmomn�@]8vem_gm_a`ZRsltVX`am���E]�U7`Z�!RT_gcovsV�_Z_7]��C]�S��amcd`Z_*1wV�_
zDPj�T¢�` � 5�+�y5P{z/i2` � 5�+%V�^!��y5P y8�2` � 5�P
��^ RTltlnm�!RsVX`am¦RT^!��RTcoVX`ZRe]8^�`Z��VX`�VH_ZRT^��8vTm¦_a�@mcd`aUWVM]��r�!VX`ZVBRT_�^D]�`q_Zb�gGcoRem^§`��E]�UqS�b!RTvs�!RT^�� `Z�Dm vTReS!U�VXUZY

RT_2Rs^!�!RTcoVX`am�\S9YB`Z�Dm+�@]8vem\#XV�vTbDm_�RT^�� VXS�vem¦O9P��5RT^�cdmg`Z�Dm_am¦VXUWm+V�vTv.cdY5vTRT^!�!UWRTcoV�v�]�S��amcd`Z_6+Q1Cm�1C]8b!vT�\md}5�@mcd`
]8^!veY `f1�] �!Rs_a`ZRT^!cd`l#�V�vTb!m_*�E]�U `Z�DmM�@]8vem_PXw �!RTvemHln]8_a`�]���`Z�DmH]�S��amcd`Z_��!]K�!V,#�mB]8^DmB��]8vTmM_ZR��8^�Rex�coV�^§`ZveY
vTVXU"��moU `Z�!V�^J`Z�Dm+]�`Z�DmoU�_6+�`Z�Dm¦UZmltV�RT^�RT^��n`>1C]BVXUZml��m^!moUWV�vTveY\^D]�` ��VXUZ`ZRTcob!vsVXUWveYMcovT]8_am�P � ^�mUx�mcd`6+@�!UW],#5RT�!RT^��
]8^!veYJ]8^Dm�bave]9]�`^d\VX`g`Z�!mn`ZVXU"��mo`¦RT^K`amoUWlG_g]���_a�%VX`ZRTV�v~ve]5coVX`ZRe]8^ ]���`Z�!mt_am^!_a]�U+V�_r1CmvTv~V�_g`Z�!mn]�UWRem^§`ZVX`ZRe]8^
]���`Z�!mg]�S���mcd`2�!]§mg^D]�` �!UW],#5RT�DmqV UWRTcW�Hm^D]8b��8�\�!VX`ZVn_amo` `a]nUZmV�vTvTYGV�vTve]-1?b!_C`a]nUZmvTRTVXS�vTYt�!RT_a`ZRT^��8b!RT_Z�G`Z�DUZmom
�@]8vem_oP
��m_a��RT`amG`Z�Dm_amB�!R�gMcob!ve`ZRem_6+ V���vT]�`+]�� `Z�Dm_amH�@]8vem_+Rs^<O#� _a��V�cdmBV�_�_Z�D],1 ^<RT^<��R��8bDUZmB���D]9m_¦Rs^!�!RTcoVX`am

`Z�!VX`71�m�coV�^Gmd}5�@mcd`�_a]8lnm �!RT_ZcdUWRsltRT^!VXS�RsvTRe` YgS%V�_am�t]8^G`Z�Dm_am��@]8vem�m_a`ZRTltVX`am_oP��5��mcoRTx�coV�vTveY�+�`Z�Dm�V�vTb!ltRs^§b!l
`ZVXU"��mo`Z_6+%�!i¦V�^��H�K�^+!VXUZmr1�mvsv%_amo�%VXUWVX`am�\RT^M��]8vTmd� _a��V�cdmr��UW]8l£ln]8_Z`C]��&`Z�Dmq_a`amomv@]�S��amcd`Z_oPr��vT_a]�+5_ZRTltRTvsVXUWveY
_Z�!VX�@m�G`ZVXU"��mo`Z_2VXUZmqcovTb!_a`amoUWm�G`a]���mo`Z�DmoU2V�^�� �:VXU7�EUZ]8l ]�`Z�DmoU0+5�!RT_W_ZRTltRTvsVXU~]�S���mcd`Z_0WDm�P �DP�+����9z�Rs_rcove]8_am�`a]G�DO^+
�KOnRT_2cove]8_Zmg`a]M��¢ ¢�+%S�bD` �9z3t��!O V�^!���KO tX��¢�VXUZmgUZmvTVX`ZRD#�mveYe�:VXU��EUZ]8l�]8^Dm¦V�^D]�`Z�DmoUP
�qbDm�RT^tvTVXU"��m ��VXUZ`�`a]+`Z�Dm�_ZcoVXUWcoRe`�Yn]���`aUWV�RT^!RT^��7�!VX`ZV�+31Cm _WRTln��vTRTx!m��`Z�Dm covTV�_W_ZRex�coVX`ZRe]8^Glnmo`Z�D]5��P~� RTUW_a`6+

1Cm b�_am�K]8^!veY�`Z�Dm �@]8vemd��S�V�_Zm�_a`ZVX`ZRs_a`ZRTc�+ � 9 RT^ ��¢dz3!�P �9mcd]8^���+�`Z�Dmncd],#XVXUWRTV�^!cdmtlGVX`aUWR }�+ � +�1wV�_g_amo`q`a]\`Z�Dm
RT�Dm^§`ZRe`�YBRs^\`Z�!RT_ coV�_am¦V�_)1�m��!RT��^!]�` �!V,#�m+m^D]8b��8�J`aUWV�RT^�RT^��n�!VX`ZVM`a]Gm_a`ZRTlGVX`am+`Z�!RT_ ltVX`aUWR }@Pw�2�Dm7UZm_Wb!ve`Z_
]��.�!UW]9cdm_Z_WRT^��¦VXUWm�_Z�!],1�^BRT^H�&VXS%vem�z	1��!RscW�GRs^!�!RTcoVX`am_�`Z�!VX`n1�mr1CmoUZmqRT^ �:V�cd` VXS�vem `a] _Wb!cocdm_Z_R�:b!vTveYncovTV�_W_ZR��EY
V�vTv@]���`Z�Dmg]�S��amcd`Z_�Rs^\`Z�!RT_ _a`Zb��DY�P

' � 6 � ( �H49� � *�4�����)��
	W����\�!���

�2�Dm+�/kC�3� � �qp�� On_amo`�1CV�_ cd]8ln�!UWRT_Zm�B]�� �!VX`ZVGcd]8vTvemcd`am�]�EUZ]8l�i��t_a��VX`ZRTV�v.vT]9coVX`ZRe]8^�_ VXUZUWV�^���m�JRT^\VG�
S9Y �i��U�RT� ],#�moU V�^!� VXUZ]8b!^�� mV�cW� ]�� ¢��zJ�!RJx@moUZm^/`g`ZVXUL��mo`Z_oPG��^ V�vTv~coV�_am_0+&]8^!vTY�mR��8�§`��EUZm0/§b!m^!coRem_r1CmoUZm
b!_am�$� OXy�+�hXy�+�iT¢oy�+��T¢oy�+:¢O��Xy�+%O��8��y�+�h�iT¢oy�+�V�^!�\i�O�h8��y � 5-!�Pn(��.`Z�Dm�¢��zn]�S��amcd`Z_6+Dz/�l1�moUZm\%)')(3V�^!�H`Z�Dm
UZmltV�Rs^!�DmoUr1�moUWm2��UWV��8ltm^/`oP	w Re`Z�!RT^K`Z�Dm�%)')( covTV�_Z_0+.`Z�DmoUZm21CmoUZmtVB`a]�`ZV�v~]��2�M` Y9�@m_g]�����UZ]|��mcd`ZRsvem_�� iXy
ltl � p�+��8�GlGla+��X�Xltl � p�+�hXyBltl ��k +a¢oy8�Xltl]+E¢��iMlGla+a¢���MlGle!2V�^��J`Z�!UZmom�covsV�_Z_am_q]��rln]�UW`ZVXUW_

¢��



� VXU"��mo`2��� � m_WcdUWRe�!`ZRe]8^ ��#�moUWV���m k ]8vem_*� � � 5-!
QM¢�+�Q i ¢�9Pj��q �Xy5Pj¤M�9`amomv&krRe�@m E y5P y8¤�iXy�+:¢XPjO������X+!y5P y8¤�iXy|G

��¢�+@�Ji^+��J� �§PjhXy9qW¢�9P �G�9`amomv&krRe�@m E y5P y/�XO�zh+!y5Pjh�i�i�hX+!y5P y/�XO�z�G
�JO^+@��z�+��K� �9P{z8y9q OXy5Pj�M�9`amomv&krRe�@m E y5PjiXy/�X�;+�i9Pjh�O�z/iX+!y5PjiXy/�X�-G
�\¢�+%��¢oy i9P y�y9qW¢oy5PjiM�9`amomv&krRe�@m E y5Pj����z�zh+��9P ¢�Xy[¢e+!y5Pj����z�z�G

�DO^+%�D�^+��D�^+%�!¤ zDP ¢oy9qW¢�9PjiM�9`amomv&krRe�@m E y5PjO�h�O�zh+!y5PjO�h�O�z�+DzDPji�z/¤��-G
�9z�+��!� zDP ¢oy9qW¢oy5PjiM�9`amomv&krRe�@m E y5P �#z§��¢F+!y5P �#z§��¢e+�O9P ¢h�iT¢[G
�J� �9P{z9q�OXy5Pj�t��vTb!ltRT^9b!l krRT��m E y5P{z/¤�h8�X+!y5P y8��i�z�+!y5P{z/¤�h8�,G
�Di^+��Dh i9PjOXy9qW¢�9PjiG� vTb�ltRT^9b!l£k�Re�@m E y5Pjh8����y�+!y5PjOXyXz/iX+!y5Pjh8����y|G
��¢ ¢�+���¢i i9PjOXycqW¢�9PjiM[w]��!�@moU2krRe�@m E y5Pji�h�i�i;+!y5Pj����OT¢e+!y5Pji�h�i�i-G

� VXS�vem¦O � �qpC� OnkrRe�@m7�qVX`ZVBk ]8vem+Q�RTS!UWVXUZY � ��vTv.�!Rslnm^!_ZRe]8^�_ RT^\`Z�Dm*d���m_ZcdU�Re�!`ZRe]8^ [C]8vTb!lt^ dnVXUZm¦RT^Jcol\P
��vTv@�@]8vem_ VXUZm+RT^\b�^!Re`Z_w]�� ` � 5�P

0
200

400
600

800
1000

0

2000

4000

6000

8000
0

500

1000

1500

2000

2500

3000

3500

4000

4500

Pole Locations for Pipe data Library

Avg. Pole 1Avg. Pole 2

A
vg

. P
ol

e 
3

L1L2 
M1M2M5 

M3M4M7 

S1S10 

S3S5S6S8 
S4S7 

M6 

S2S9 

S11S12 

��R��8b!UZm+� � k ]8vem+Q�]9coVX`ZRe]8^�_���]�U�krRe�@mq�qVX`ZVGQ�RTS!UWVXUZY

¢¤



��U�bDm7�&VXUL��mo` (�UWRem^§`ZVX`ZRe]8^ p�_a`ZRTltVX`am� � m_Zb!ve` � R��8�Dm_a`q�5cd]�UZm | md}9` � R��8�Dm_Z`
QM¢ � ]�U�R�5o]8^/`ZV�v Q i [C]�UWUZmcd` y5P y�y�y[¢ y5Pji�h���z
Q&i z/�n��m6��UZmom_ ��¢ �JRT_ZcovTV�_W_ZRex�coVX`ZRe]8^ y5P y8i�iXy y5P y8¤�z§�
��¢ �~moUZ`ZRTcoV�v ��¢ [C]�UWUZmcd` y5P y�y8¤�O y5P y8¤��T¢
�Ji z/�n��m6��UZmom_ ��¢ [C]�UWUZmcd` y5P y8¤8��y y5P ¢�T¢O
�J� � ]�U�R�5o]8^/`ZV�v ��¢ [C]�UWUZmcd` y5P y�y/�X� y5P y[¢��Xi
�JO � ]�U�R�5o]8^/`ZV�v �KO [C]�UWUZmcd` y5P y�y�y8i y5P y�y�y8¤
��z z/�n��m6��UZmom_ ��z [C]�UWUZmcd` y5P y8h�hT¢ y5PjO�O8��y
�K� � ]�U�R�5o]8^/`ZV�v ��¢ �JRT_ZcovTV�_W_ZRex�coVX`ZRe]8^ y5P y8¤�i8� y5P ¢oy8¤��
�J� � ]�U�R�5o]8^/`ZV�v �K� [C]�UWUZmcd` y5P y�y8¤�i y5P y8¤8�XO
��¢ � ]�U�R�5o]8^/`ZV�v �KO �JRT_ZcovTV�_W_ZRex�coVX`ZRe]8^ y5P y�y8i8� y5P y�y/��¢
��¢oy � ]�U�R�5o]8^/`ZV�v ��¢ [C]�UWUWcdmo` y5P ¢i�z/� y5PjiT¢��i
�Dh � ]�U�R�5o]8^/`ZV�v �K� �JRT_ZcovTV�_W_ZRex�coVX`ZRe]8^ y5P y�y�y[¢ y5P y�y[¢oy
�Di z/�n��m6��UZmom_ �Di [C]�UWUZmcd` y5P y[¢¤�¤ y5P y8i�O�i
�DO �~moUZ`ZRTcoV�v ��¢ �JRT_ZcovTV�_W_ZRex�coVX`ZRe]8^ y5P y8O�O�h y5P yXz/h�z
�D� � ]�U�R�5o]8^/`ZV�v ��¢ �JRT_ZcovTV�_W_ZRex�coVX`ZRe]8^ y5P y�y8¤�O y5P y8¤T¢O
�D� � ]�U�R�5o]8^/`ZV�v ��¢ �JRT_ZcovTV�_W_ZRex�coVX`ZRe]8^ y5P y8¤T¢h y5Pj¤�����z
�D¤ � ]�U�R�5o]8^/`ZV�v �D¤ [C]�UWUZmcd` y5P y�y8¤�O y5P y[¢¤�O
�!� � ]�U�R�5o]8^/`ZV�v �!� [C]�UWUZmcd` y5P y8�Xy8O y5P y/�X¤�i
�9z � ]�U�R�5o]8^/`ZV�v �9z [C]�UWUZmcd` y5P y8����z y5P y8¤�i�z
��¢ ¢ z/�n��m6��UZmom_ ��¢ ¢ [C]�UWUZmcd` y5P y�y[¢ ¢ y5P y�yXz�z
��¢i � ]�U�R�5o]8^/`ZV�v ��¢ ¢ [C]�UWUZmcd` y5P y�y�yXz ¢XPji��T¢�

� VXS�vemgz � �qpC� O krRe�@mg�qVX`ZV � m_Wb!ve`Z_

¢h



�EzDPji^+!�Xy�ltla+D¤T¢�ltlF! mV�cW�MS�bDUWRTm�nRT^tV+^9b!l¦S@moU�]����!RJx@moUZm^/`r]�UWRem^§`ZVX`ZRe]8^!_rV�^��Gcd]8^Dx��8b!UWVX`ZRe]8^!_��Em�P �DPm1�Re`Z�
V�^!�21 Re`Z�D]8bD`s�:b!_am-!�P��&]7S�b!RsvT��`Z�Dm�ln]5�DmvT_6+T1�m)1�moUZm��!UZ],#5RT�Dm��1�Re`Z�n�!VX`ZV¦cd]8vTvemcd`am�e��]�UWl V7_am^!_a]�UCRT^n]8^!vTY
]8^Dmq_a��VX`ZRTV�v@ve]5coVX`ZRe]8^H�!ReUZmcd`ZvTYtVXS�]-#�mqmV�cW�\]�� �Xi¦`ZVXU"��mo`Z_Puw�RT`Z�!RT^t`Z��RT_r`aU�V�RT^!RT^���_amo`81�moUZmgV�vTv%]��.`Z�Dmr%)')(
]�S��amcd`Z_�V�_�1�mvTv�V�_�md}5V�lt��vem_ ]�� `Z�Dm+covTb!`a`amoU�RT^i#XVXUWRe]8b!_w]�UWRTm^/`ZVX`ZRe]8^�_oP
w �!RTvem�`Z�Dm7�!RD#�moUW_ZRe`�Yt]��&]�U�Rem^/`ZVX`ZRT]8^\RT_wV�^�RTln�!UW],#�mlnm^§`wUZmvTVX`ZR�#�mg`a]n`Z�Dmq`aUWV�Rs^!RT^�� �!VX`ZV	�E]�U `Z�Dm7krRe�@m_

�qVX`ZVM�9mo`6+!`Z�!m7vTV�c"`H]�� _Z��VX`ZRTV�v��!R�#�moU�_ZRe` YH_a`ZRTvTv��!V�ln�@moUW_w`Z�!m7VXS�RTvTRe`�Yt`a]n`aUWb!vTYM�Dmo`amoUWlGRT^Dmq`Z�Dmg�@moU"�E]�UWltV�^!cdm
vTRTlGRe`Z_t]��¦`Z�Dm �!UZ]��@]8_am� V�v���]�UWRe`Z��lt_oP ��]�UZmo],#�moU0+r�E]�U�ltV�^§Y `ZVXU"��mo`Z_6+q`Z�Dmh�EUZm0/9bDm^!coRem_Hb!_am��`a]f�!UZ]�S@m
`Z�DmH_ZbDS�_Zb!U"�EV�cdm �EV�RTvTm� `a]KcoVX��`ZbDUZmG`a]K_ZV�vTRem^§`+_a`aU�b!cd`ZbDUZmM]�� `Z�DmM_a�@mcd`aUWV�vr�!UZ]�x�vTm_g]�� `Z�DmG]�S���mcd`Z_oPJ�2�!VX`
RT_6+w��_Z_Zb!ln��`ZRe]8^ i ]8^ ��V���mK¤h1wV�_e#9Re]8vsVX`am��P��!]�UGmd}DV�ln��vem�+ RT^ ��R��8b!UZmK�3+n1�mJ��ve]�`n`Z�DmKRT^5������V�_am�V�^!�
/9b!V��DUWVX`ZbDUWm��!VX`ZV cd]8vTvemcd`am���!ReUZmcd`ZvTY ],#�moUH`Z�Dm�cdm^§`amoUH]�� `f1�] �!RJx@moUZm^/`n]�S���mcd`Z_MmV�cW��RT^f`>1C] �!R�x�moUZm^§`
]�UWRem^§`ZVX`ZRe]8^!_P � mvTVX`ZR�#�m�`a]�`Z�Dm _a`aU�b!cd`ZbDUZmqRT^!�!RscoVX`am�GRT^M� RD�8bDUZm�i^+^�E]�UC`Z�!m_am���VX`ZV¦_amo`Z_81Cm�coVX��`ZbDUZm vsRe`a`Zvem�]��
`Z�D]8_amnc��!VXUWV�cd`amoUWRT_Z`ZRTco_r1��!RTc��X1Cm md}9�@mcd`r1C]8b!vT�KS@m+]���b�_am�Rs^J`amvsvTRT^�� %)')( �EUZ]8l covTbD`a`amoUg]�Uq]8^Dm ` Y9�@m�]��
%)')(C��UW]8l V�^D]�`Z�DmoUP~�2�!mwRs^5�����!V�_amC�@]�UZ`ZRe]8^!_�]���`Z�Dm_am2_WR��8^!V�vT_�_Z�D]-1 ]8^!veY¦`Z�Dm UWRT_WRT^���m����m2]��%`Z�!m UZm_a�@]8^!_am
V�^!��^!m6#�moU�`Z�Dm+Rs^J1!mcd`ZRe]8^�P��DRTltRTvTVXU�veY�+31Cm+�D]M^D]�`2]�S�_amoUL#�m7`Z�Dm7�@mV�`BRT^\`Z�Dm�/9b!V��DUWVX`Zb!UZm�Puw �!RTvemg`Z�!Rs_ vTV�c"`
]����Dmo`ZV�RsvQ1wV�_ ^D]�`wb!^!R�#�moU�_ZV�v%Rs^G`Z�Dmq�!VX`ZV _amo`6+!Re`81wV�_�]�S%_amoU"#�m�\RT^HltV�^§Yt]���`Z�Dmq_ZR��8^�VX`ZbDUZm_wcd]8vTvemcd`am�B]-#�moU
`Z�Dm2�!R�x�moUZm^§`~`ZVXU"��mo`Z_oP��gR�#�m^t`Z�!VX`�_Wb!cW�t��VX`ZV7�D]7^D]�`�UWm_a]8v�#�m `Z�D]8_am���mVX`ZbDUWm_u1��!RscW�41�m�md}9�@mcd`�`a]7��UZ],#5RT�Dm
�!RT_Z`ZRT^��8b!RT_W�!VXS�RTvTRT` Y�+/Re`2Rs_ ^D]�`2vTR�`�mveYM`Z�!VX`�covTV�_W_ZRex�coVX`ZRe]8^B�@moU"�E]�UWltV�^�cdm\1�RTvTv%S@m7_a`aUZ]8^����E]�U2`Z�!Rs_ _amo`2]����!VX`ZV5P

10
1

10
2

10
3

10
4

10
5

−5

0

5

10
105 mm

In
−

P
ha

se

10
1

10
2

10
3

10
4

10
5

0

1

2

3

4

5

6

Q
ua

dr
at

ur
e

Frequency

� ^ � ��df_>Y>k _[Y>q.b ��� dxe]Y>t d<q Zs^f_�dfe]Y[blq Zs^ Z]Y>dfq e]dxZs^xZ]buk �����k�blpfe]b blzl{���^fza\"blk�_[Y[q"b ��� dxe]Y[tld<q Zs^f_ dxe]Y>b q�Zs^ Z]Y[d<q�e]d �Zs^ Z]buk�� �	�vk.b pfe]blblzl{

10
1

10
2

10
3

10
4

10
5

−10

−8

−6

−4

−2

0

2
20 mm HE

In
−

P
ha

se

10
1

10
2

10
3

10
4

10
5

0

1

2

3

4

Q
ua

dr
at

ur
e

Frequency

� o� ��df_[Y k _[Y>q.b ��� dfe]Y[tldfq�Zs^x_ dxe]Y[blq Zs^xZ]Y[d<q e]dfZs^xZ]blk�
��k�blpfe]b blzl{��j^fza\.buk _[Y[q"b ��� dxe]Y[tld<q Zs^f_ dxe]Y>b q�Zs^ Z]Y[d<q�e]d �Zs^ Z]buk�����vk�blpfe]blb zl{
��R��8b!UZm¦� � �5V�ln�%vem_w]����8kC������� �qp�����Ot�qVX`ZV ��]�U2`f1�]M]�S��amcd`Z_�RT^\�!R�x�moUZm^§` ]�UWRem^§`ZVX`ZRe]8^!_P

��^nb!_ZRT^�� `Z�!Rs_ ��VX`ZVg_amo`6+T1Cm ^Dmom�Dm�n`a]7ln]5�!R��EYg`Z�Dm �!UW]9cdm_Z_WRT^���UZ]8bD`ZRT^DmwRT^nVq^9b!l+S@moU�]���1CV�Y9_~`a]g]�S�`ZV�RT^
V�^§YH`�Y§�@mg]���UZmV�_a]8^�VXS�vemgUZm_Zb�ve`Z_ �
¢XP�(r�.`Z�Dm7i���_a�@mcd`aUWV�v�UZm_a�@]8^!_am_C`ZV�`�m^�RT^M`Z�Dmr#5RTcoRT^!Re`�Yn]��.mV�cW��`ZVXU"��mo`6+!]8^!veYG`Z�Dm ]8^!m�]-#�moU2`Z�Dmgcdm^§`amoU
��UZ],#�m� `a]fS@m ]��¦V�^§Y _ZR��8^!Rex%coV�^/`F#�V�vsbDm�P£�2�9b!_H]8^!veY�mR��8�§`�cd]8ln��vemd}C#�V�vTb!m_H��VX`ZV ��]8Rs^/`Z_F1CmoUZm
V,#�V�RsvTVXS�vem\�E]�U2m_a`ZRTlGVX`ZRT^��n`Z�Dm7�%VXUWV�lnmo`amoUW_ ]���`Z�Dm7lt]9�Dmv�P

i9P�¡CmcoV�b!_Zmr`Z�Dmr��VX`ZV2�!RT�q^D]�`6+XRT^r��m^DmoUWV�vp+#UZm_Z]8v�#�m�`Z�Dm�UWmvem6#�V�^§`._a`aUWb�cd`ZbDUZm�RT^q`Z�Dm��!VX`ZV2V�^!�7_WRT^!cdms1Cmr�!V��
]8^�veYtV*�Em61 �!VX`ZV�_ZV�ln��vem_0+9Re`71CV�_wmd}Dcdmom�!RT^��8veYt�!R�gGcob�ve`�`a] _a`ZVXS�veYnm_a`ZRsltVX`amq`Z�Dm�lt]9�Dmv%��VXUWV�ltmo`amoUW_
�E�@]8vem_0+9ve]5coVX`ZRe]8^�+DV�ln�%vTRe`Zb!�Dm_0+§V�^!�HV�^��8vem_M!�P����§b!_0+9RT^M`Z�Dmqln]5�Dmv +^1�mqxD}5m�G`Z�!m�UW]�`ZVX`ZRe]8^BV�^��8vem_C`a]

iXy



5omoUW]��Dm6��UZmom_oPt���!RT_glnmV�^§`7`Z�!VX`\�E]�U7`Z�!RT_g��VX`ZV�_amo`+V�^ mV�c�� `ZVXU"��mo`���]�U�Rem^/`ZVX`ZRT]8^ ��V�RTU�1wV�_7`aUWmVX`am�
V�_�VK_amo��VXUWVX`am b�]�S���mcd`"dKS@]�`Z���E]�U�S�b!RTvT��RT^��H`Z�DmMvTRTS!UWVXUZYKV�^!���E]�U¦�%bDUZ�@]8_am_g]��2covTV�_W_ZRex�coVX`ZRe]8^.PB�!]�U
md}DV�ln��vTm�+rV�^�¢oy8� ltl VX`�z/�K�Dm6��UWmom_	1CV�_ `aUZmVX`am� V�_¦S@mRT^��K�!Rs_a`ZRT^!cd`��EUZ]8l V ¢oy8� ltl ]�UWRem^§`am�
#�moUW`ZRTcoV�vTveY�P

pm#�m^�1�Re`Z�t`Z�Dm_am�_ZRsln��vTRex%coVX`ZRe]8^!_�Re`u1wV�_�S�V�_WRTcoV�vTveY�RTln�@]8_Z_ZReS%vem�`a]��!RT_a`ZRs^��8b!RT_Z�¦]8^Dm�covsV�_Z_�]���%)')(Z�EUZ]8l
V�^D]�`Z�DmoU�P�pu#�m^G_Zmo��VXUWVX`ZRT^���covTbD`a`amoU7��UZ]8l %�')(�1wV�_rUWVX`Z�!moUC�!RDgGcob!ve`Y1��Dm^G`Z�Dm�1 �D]8vem2�!VX`ZV�_amo`m1wV�_�`ZV�`�m^
RT^§`a]Kcd]8^�_ZRT�DmoUWVX`ZRT]8^�P �D]�Unmd}5V�lt��vem�+s1CmBcd]8^�_ZRT�DmoUZm�<`Z�DmF��]8vsve],1�Rs^��J_ZRsln��vem�+~_a]8lnm61 �!VX`iIT: �^A0?�_a`aUWVX`am6��Y
�Dm_ZRD�8^Dm� `a] V�vTve]-1�b!_+`a] �DmcovTVXUWmHV�^ ]�S��amcd`�V�_nV�%)')(�Rs^<V;1CV�Y91���RTcW� �!UZ],#5RT�Dm_�_a]8lnm 1!md}DReS�RTvsRe` Y RT^
`amoUWlt_w]�� ��]§]5�!^Dm_W_�]�� x!`CS@mo`>1Cmom^\`Z�Dmqm_a`ZRTltVX`am�B�@]8vem_8�E]�U `Z�!VX` ]�S��amcd` V�^!�B`Z�D]8_amq�@]8vem_wRT^H`Z�DmgvTReS!U�VXUZY �
¢XP�p�_a`ZRTltVX`am+��]8vTm_6+ $T V�^!�\]�`Z�DmoU ��VXUWV�lnmo`amoU�_
i9P��!]�U mV�cW�B]��.`Z�Dm7��zn_amo`Z_C]��.�@]8vem_CRT^M`Z�Dm�vsReS!UWVXUZY�+ T I cd]8ln�%bD`am ! I � ' ve]�� � � $T � ve]�� � � T I ' 99 1��DmoUZm�`Z�DmvT]��8VXUWRe`Z�!l�]���V2#�mcd`a]�UqRT_ lnmV�^§`�`a]GRs^!�!RTcoVX`amq`Z�Dm+vT]��8VXUWRe`Z�!l �E]�U2mV�cW�J]�� `Z�Dm+cd]8ln�@]8^Dm^§`Z_oP

O9P � V�^�`H]�UW�DmoU2`Z�Dm
! I ��UW]8l _ZltV�vTvTm_a`w`a]GvTVXU"��m_a`oP

zDP2�j�.`ZVXU"��mo` Re`aml VX�!�@mVXUW_71�Re`Z�!Rs^n`Z�Dm�x!UW_a`8~=mvemlnm^§`Z_C]��.`Z�Dm�U�V�^�`t]�UW�DmoUWm�MvTRs_a`r�DmcovTVXUWm `Z�!VX`C]�S��amcd`
V %�')( Re`aml\P

�D]�UCV\�8R�#�m^ ~c+ 1Cm�cd]8ln��b!`am2`Z�Dm��EUWV�cd`ZRe]8^n]���cd]�UZUWmcd`��DmcovTVXU�VX`ZRe]8^!_�V�^!�t`Z�Dm���U�V�cd`ZRe]8^t]����EV�vs_am2�DmcovTVXUWVX`ZRT]8^!_
�v�:V�vT_amB�!R��8_�m_Z_am^§`ZRTV�vTveY�!q]8b!`�]�� `Z�DmR¢��z V0#XV�RTvTVXS�vemH�!VX`ZV _amo`Z_oP ���DmGUZm_Wb!ve`Z_ V�_	~ RT_4#�VXU�Rem� ��UZ],#5RT�Dm_ V
� (7[�� vTRD`�m cob!U"#�m21��!RTc�� RT_q��ve]�`a`am� Rs^K��R��8b!UZmt¤9P ���Dmn�!V�_Z�Dm� vTRs^Dm�Rs^ `Z�!RT_���ve]�`gRT_q`Z�Dmtc��!V�^!cdmG��RTV���]8^!V�v
V�^!�e~=RT_�RT^!cdUWmV�_ZRT^��+V�_m1�mqln]-#�m)�EUZ]8l vT],1CmoUCvem6�E`�`a]�bD�!�@moU�UWR��8�§`oP~�2�!RT_���ve]�`rRT^��!RTcoVX`am_�`Z��VX`rm6#�m^e��]�UC`Z�Dm
_ZRTlt��vemn�DmcoRT_ZRT]8^ UWb!vem21CmGc��D]8_amH`a]�mln��ve]#Y�+�]8bDU+cW��V�^!cdm_+]��2_Wb!cocdm_Z_R�:b!vTveYJ`amvTvTRT^��i%)')(}��UZ]8l ^D]8^5�>%)')(
VXUZm+^!]nS�mo`a`amoU�`Z�!V�^J�Xy��HP
�5b!S�_am0/9bDm^/` `a]M]�S!`ZV�RT^!Rs^��n`Z�Dm_am7UWm_Zb!ve`Z_6+ 1�m�1CmoUZm¦`a]8vT�\`Z�!VX` `Z�Dm��qpC� RT_�`5^D],1�^�`a]tS@m+VX�!�!UW]��!UWRTVX`am

�E]�UCcovTV�_W_ZR��EY9RT^��7]8^!veYtcdmoUZ`ZV�Rs^G]�S��amcd`Z_wS�bDU�Rem�n],#�moU2Vl1CmvTv%�!mox�^Dm�tU�V�^���m ]��&�Dmo�!`Z�!_oP~�2�9b!_6+9`Z�Dm m6#�V�vTb�VX`ZRe]8^
]���`Z�!mC�@moU"�E]�UWltV�^�cdm�]��%]8bDU~VX�!�!UZ]8V�c�� ],#�moU�`Z�Dmn�:b!vTv�¢��z7_amo`�]��%_ZRD�8^!VX`ZbDUZm_�RT_�RT^�Vq_am^!_amw],#�moU�veY+�@m_Z_ZRsltRT_a`ZRTcXP
� VXS�vem��7_Wb!ltltVXUWRD5om_�`Z�Dm2UZm�!b�cdm�t_amo`r]��@`ZVXU"��mo`Z_71Cm�b!_am�2�E]�U�V+ln]�UZm�cd]8^!_Z`aUWV�RT^Dm�tcovsV�_Z_ZRex�coVX`ZRT]8^nmd}9moU�coRT_am
V�_l1�mvTv�V�_�`Z�DmGm_a`ZRsltVX`am� �@]8vemM_a`aUWb!cd`ZbDUWm_oP��2�DmHOX� ��ve]�`Z_¦]�� `Z�!RT_+�@]8vemGvTReS�UWVXUZY RT_+_Z�!],1�^<RT^ ��R��8bDUWmHh
1��DmoUWm*1Cm¦_amom�`Z�!VX` b�^���]�UW`Zb!^!VX`amveY�+�ltV�^/Y\]��~`Z�!m¦]�S��amcd`Z_ `am^!��`a]BcovTb!_Z`amoU�`ZR��8�§`ZveY�RT^\�@]8vemd� _Z��V�cdm�P � m^!cdm
1CmMmd}5�@mcd`��!Rs_ZcdUWRTltRs^!VX`ZRe]8^ `a]KS�mHcW�!V�vsvem^��8RT^��DPJ�2�!RT_7Rs^/`Zb!RT`ZRe]8^ RT_+S@]�UW^ ]8bDU�S9Y md}5V�lGRT^!RT^��\`Z�!mMUZm_Wb!ve`Z_
�!UZm_Zm^/`am� RT^K�&VXS%vem��9Pg�2�!Rs_2`ZVXS�vem RT^!��RTcoVX`am_�x�UW_a`�`Z��VX`qRT` RT_ �@]8_Z_ZReS�vTm7`a]Hb�_am¦`Z��RT_q�gp�� �!VX`ZVB_amo`�`a]\�D]
vTRTlGRe`am��covTV�_W_ZRex�coVX`ZRe]8^J_Zb!cocdm_Z_"�Eb!vsveY�Pq[C]8lt��VXUWRT^��M`Z�Dm �!R��8�Dm_a`�V�^!�K^Dmd}9`q�!R��8�!m_a`�_Wcd]�UZm_q�DmoUZm41�Re`Z��`Z�!]8_am
_amom^fRT^ `Z�DmB��RT��mH�!VX`ZV _amo`tRT^ �&VXS%vemBz�+m1CmB_ZmomH`Z��VX`n`Z�Dm\ltVXU"�8RT^!_ �DmoUWmHVXUZm�l�b!c��f_ZltV�vTvemoU�`Z�!V�^ `Z�DmoY
1CmoUZm��E]�U2`Z�Dmg��Re�@m_oP���^B]�`Z�DmoU�1C]�UW�!_0+D`Z�Dm7_amo��VXUWVXS%RTvTRe`�YG]�� `ZVXU"��mo`Z_��EUZ]8l `Z�Dm��8kC���������!VX`ZVtRT_n�:VXU�_ZlGV�vTvemoU
`Z�!V�^�1wV�_ `Z�!m�coV�_am	�E]�Uq`Z�Dm¦�%Re�@m_oP��9]�+�1��!Rsvem�1Cmi?MI�B<�D]F1CmvTv +�`Z�!m�_ZlGV�vTv&��RT_a`ZV�^!cdm¦`a]H`Z�!m�^Dmd}5`q_Zcd]�UZmnRT_
RT^!��RTcoVX`ZR�#�m�]���V\coV�_am21��!moUZm `Z�DmnUZm_Zb!vT`Z_�VXUWm ^!]�`7vTR�`�mveY�`a]\S@m�`amoUZUWReS%veY\UZ]�S�b!_Z`oP*w �Dmo`Z�DmoUg`Z�!RT_g��R�gGcob!ve`�Y
RT_gUWmvTVX`am� `a]�`Z�!mt_a��VXUW_amM^!VX`ZbDUZmn]��w`Z�Dmt`aU�V�RT^!RT^��\�!VX`ZV�]�U¦RT_gRT^��DmoUZm^§`g`a]�]8bDU7�@]8vemd��S�V�_Zm� covTV�_Z_ZRTx�coVX`ZRe]8^
lnmo`Z�D]5�tcoV�^n]8^�veY¦S@m �Dmo`amoUWlGRT^Dm� �@m^!�!RT^�� `Z�Dm2cd]8vsvemcd`ZRe]8^�+8��UZ]9cdm_W_ZRT^���+/V�^��nV�^!V�veY5_ZRT_�]��@V7ln]�UZm2cd]8ln�%vemo`am
_amo`2]�� `aUWV�RT^�RT^��nV�^!�\`am_a`ZRs^��t�!VX`ZV5P

' � 6 � ' ��� 13� �K> �\�D���

��RT^!V�vTvTYe1Cm+md}DV�ltRT^Dm+`Z�Dm+UZm_Wb!ve`Z_2]��~]8b!U V�v���]�UWRT`Z�!lt_��E]�U�`Z�!m+�!UZ]5cdm_Z_ZRs^��t]��~`ZRTlnm¦�D]8ltV�RT^J�!VX`ZVMcd]8vsvemcd`am�
VX` ¡wve]8_Z_a]8l�k ]8RT^§`wS§YM`Z�Dmg�2p���� �7�M_am^!_Z]�U8�EUZ]8l���]8��^ G _ � ]���`5RT^!_w� �!��vTRTm�Gkr�§Y5_ZRTco_wQ�VXS@]�UWVX`a]�UZY�P����DUZmom
_amo`Z_�]����!VX`ZV*�EUZ]8l�`Z��RT_�md}5`am^!_ZR�#�m�coV�ln��V�R��8^ 1�moUWm�`Z�Dm�lt]8_a`rUZmvTm6#�V�^§`m�E]�U�b!_Zm�1�Re`Z�n]8b!`�V�v���]�UWRT`Z�!lt_oP�prV�c��

iT¢



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
P

ro
b.

 C
or

re
ct

 D
ec

is
io

n

Prod. False Alarm

��R��8bDUWm+¤ � � (7[�� vTR�`�m7cob!U"#�m��E]�U �8kw� �������!VX`ZVt_Zmo`

�&VXUL��mo`2� ��V�^�����m_ZcdUWRe�!`ZRT]8^ �)#�moUWV���m k ]8vem_*� � � 5-!
iXyG�K� E{O9Pj��i�¤Xy�+.�9Pj¤�h�hXy�+�O9Pj��i�¤Xy|G
�8�n�K� E{iT¢XP �Xi��^+@zDPj�T¢ ¢dz�+�zDPj�T¢ ¢dz�G
�XyG�K� E{h9Pj���8�X¤^+@zDP{z/��O�¤^+��9P y8¤�i��-G
¤T¢+�K� E �§P y8¤��T¢�+��§P y8¤��T¢�+�i9Pjh8�X���-G
hXyG�K� E{i9Pjh�i�O�i^+.i9Pjh�i�O�i^+�O9Pj�T¢oyXz�G
¢oy8�t�K� E{�9P ¢O��Xy�+.�9P ¢O��Xy�+8¢XP ¢��h��-G

� VXS�vemt� � �/kC� ��� � �gp�� OM�qVX`ZV�k ]8vemnQ&ReS!UWVXUZY � ��vTv��!RTlnm^�_ZRe]8^!_ RT^K`Z�Dm2d�� m_WcdUWRe�!`ZRe]8^ [C]8vsb!lt^�dHVXUZmnRT^
col\Pr��vTv@�@]8vem_ VXUZm¦RT^\b!^!Re`Z_w]�� ` � 5�P

i�i



0
0.5

1
1.5

2
2.5

x 10
4

2000

4000

6000

8000

10000

12000
1000

2000

3000

4000

5000

6000

7000

8000

Avg. Pole 1Avg. Pole2

A
vg

. P
ol

e 
3

Pole Locations for JPG−IV Library

20mm 

57mm 

60mm 
81mm 

90mm 

105mm 

��R��8b!UZm+h � k ]8vem+Q�]9coVX`ZRe]8^�_���]�U��8kC���������qVX`ZVGQ&ReS!UWVXUZY

| b�l+S@moU ��U�bDm7�&VXUL��mo` pr_a`ZRsltVX`am� � m_Wb!ve` � R��8�Dm_a` �5cd]�UWm |�md}5` � R��8�Dm_a`
�T¢ �Xy8�J� �Xy8�J� [C]�UZUWmcd` y5Pj���8�Xi y5P ���XO��
O ¤T¢�J� ¤T¢�J� [C]�UZUWmcd` y5P y�y8O�z y5P y8O�iT¢
O�O iXy8�J� iXy8�J� [C]�UZUWmcd` y5P y[¢¤�i y5Pji�¤�h�¤
¢dz�¢ hXy8�J� hXy8�J� [C]�UZUWmcd` y5P y�y8�8� y5P y�y8��¤
¢dz/¤ ¢oy8���J� ¢oy8���J� [C]�UZUWmcd` y5P y[¢�8� y5P y8�Xy8�
¢ ¢¤ �8�X�J� hXy8�J� �JRT_ZcovTV�_Z_WRex�coVX`ZRe]8^ y5P y�y�y[¢ y5P y�y�yXz
¢i�z ¤T¢�J� ¤T¢�J� [C]�UZUWmcd` y5P y�y/�X¤ y5P y[¢dz/¤
¢oyXz hXy8�J� hXy8�J� [C]�UZUWmcd` y5P y�y8O�¤ y5PjO8�XiXy

� VXS�vem+� � �/kC� ��� ����VX`ZV � m_Zb�ve`Z_

i�O



_amo`r1wV�_ ]�S�`ZV�RT^Dm�KS§Y�`aUWV�^!_ZvTVX`ZRs^��G`Z�Dmn_am^�_a]�UgRT^KiMRT^!c��JRs^!cdUZmlnm^§`Z_���UZ]8l z\RT^!c��Dm_ `a]ByBRT^�cW�Dm_�V�ve]8^��\V
vTRT^!m�`Z��VX`�1CV�_��!RT_a��vsV�cdm�i��UZ]8l `Z�Dmg]�S��amcd`�S9Y � RT^!c��Dm_�1��DmoUWm � 1wV�_2_amo`2`a]My�+�i^+!z�+%�^+�¤^+�V�^!�1¢oy5P
�2�!UZmomG_Zb!c�� ]�S��amcd`Z_*1CmoUZmGRs^/`amoUZUW]��8VX`am�<RT^ `Z�!RT_7ltV�^�^DmoUPG�2�!mtx!UW_a`\1wV�_+V�^ ¤T¢Gltl ln]�UZ`ZVXU*1 �DmoUZm

`Z�Dmn_am^!_Z]�U�1wV�_qx!UW_Z`�ve]5coVX`ZRe]8^ i�OHcol=VXS@],#�mn`Z�Dm `ZVXU"��mo`7V�^��J`Z�!m^KVB_amcd]8^�� _amo`q]����!VX`ZVi1CmoUZmnV�c6/§b�ReUZm�
1�Re`Z�G`Z�Dm _Zm^!_a]�U�VX`wV��DmR��8�§`�]��&i�¤7col�P�|�md}5`6+D�!VX`ZV*1CmoUZm `ZV�`�m^e�E]�UwV¦�T¢�ltl ln]�UW`ZVXU81 Re`Z�n`Z�Dm�_am^!_a]�U ¢�
col VXS@],#�m+`Z�Dmg`ZVXU"��mo`oP��)�8V�RT^�+D`f1�]G��V�_Z_am_n1CmoUZm+ltV��!m�P��2�Dmqx!UW_a`n1wV�_�1�Re`Z�B`Z�!m7ln]�UZ`ZVXU�RT^BV	#�moUZ`ZRscoV�v.bD�
�@]8_ZRe`ZRe]8^HV�^!�B`Z�Dmg_amcd]8^��\RT^BVl#�moUW`ZRTcoV�v��D],1 ^B��]8_WRe`ZRe]8^�P���RT^!V�vTveY�+5Vhba_a`amomv�m6��� dn`ZVXUL��mo`�1CV�_2b�_am�BRT^H`Z�DUZmom
cd]8^Dx��8b!UWVX`ZRe]8^!_ � `Z�Dmnm6���J�DmvT�h#�moUZ`ZRTcoV�vsveYX1�RT`Z� `Z�Dmt_am^!_a]�U+��col VXS@],#�mt`ZVXU"��mo`6+ `Z�Dmnm6�����!mvT�h#�moUZ`ZRTcoV�vTvTY
1�Re`Z�J`Z�Dmn_am^!_Z]�UqhHcol=VXS@],#�m `Z�Dm `ZVXU"��mo`6+.V�^!�K`Z�Dm m6���\�DmvT�K�D]�UWRD5o]8^/`ZV�vTvTYa1�Re`Z�J`Z�Dmn_am^!_a]�U7hMcol=VXS�]-#�m
`Z�Dm7]�S���mcd`oP
��_�`Z�DmoUZm41CV�_g^D]HcovemVXU\1wVY�]��C�!RT_a`ZRT^��8b!RT_Z�!Rs^���b�`aU�V�RT^!RT^�� d ��UW]8l b�`am_Z`"d\�!VX`ZVMRs^�`Z�!Rs_ coV�_am]�:_ZRs^!cdm*1Cm

�!V��<^D]�RT^!�!mo��m^��Dm^/`qx!mvs� lnmV�_ZbDUWmlnm^/`Z_[!M+ 1CmGb!_Zm� `Z�DmG��p���� �7� ��VX`ZV�`a]�md}DV�ltRT^!mt`Z�DmM_Z`ZVXS�RTvTRe`�YJ]��
]8bDU2�@]8vemqm_a`ZRsltVX`am_��E]�U2`Z�Dmg`Z�!UZmom+�!RJx@moUZm^§` ]�S��amcd`Z_�V�_�1Cm+ln]-#�m+`Z�Dm7_Zm^!_a]�U�RT^ � P~��^\`Z�Dmo]�UZY�+�`Z�Dm+ln]5�Dmv
_ZV�Y9_ `Z�!m_amq��]8vTm_�m_Z`ZRTltVX`am_2_Z�!]8b!vT�MS�mq`Z�Dmg_ZV�ltm�UWm6�8VXUW�!vem_Z_w]��&`Z�DmqUZmvTVX`ZR�#�mgve]5coVX`ZRe]8^!_w]��&`Z�Dmg]�S��amcd`2V�^!�
_am^!_Z]�UP ��b!mM`a] ln]5�DmvTRT^���moUZUZ]�U�_¦V�^!� VX�!��UZ]}DRTltVX`ZRe]8^�_6+~RT^ ��UWV�cd`ZRTcdmH`Z�DmoY91�RsvTv�^D]�` S@mG`Z�Dm\_ZV�ltm�+�S�bD`
UWVX`Z�DmoU covTb!_a`amoU�Rs^\�D]��@m6�Eb!vsveYG�!RT_Z`ZRT^!cd`wUZm6�8Re]8^!_2]��&�@]8vemd� _a�%V�cdm�P��2�9b!_6+��E]�U2mV�cW�K�!RT_a�%vTV�cdmlnm^§` � �:Vt�!mox�^Dm�
VX`q`Z�Dm�S�m6�8Rs^!^!RT^��n]���`Z�!RT_�_amcd`ZRe]8^Q!M+�1Cmnb!_am+`Z�!m ��VX`ZVMVX`gy�+�i^+�V�^!�JzBRs^!cW�Dm_ `a]Bm_a`ZRTltVX`am `a]B��VXUWV�ltmo`amoUW_
]�� `Z�DmGlt]9�Dmv�PH�D]�U�`Z�DmHln]�UZ`ZVXUW_6+ `Z�!RT_*�8R�#�m_�b!_7V�`a]�`ZV�vC]���¢i���VXUWV�lnmo`amoUW_¦_amo`Z_i� �a#XV�vTbDm_7]�� � S9Y `>1C]
cd]8^Dx��8b!UWVX`ZRe]8^!_ ]�� mRe`Z�DmoUn`Z�Dm�_am^�_a]�Un]�Ut`Z�DmB]�S��amcd`M!�Pf�D]�UG`Z�DmBm6����+n1Cm��!V0#�m ¢¤ �%VXUWV�lnmo`amoUG_amo`Z_P ��_
1�Re`Z��`Z�Dm��/kC� ��� � �!VX`ZV�+@�DmoUZm¦V��8V�Rs^�+%RT^J^D]GcoV�_am �D]e1�m��!V0#�m VG_Zb�gGcoRem^§` ^9b!l+S@moU2]���bavT]§]�`5_"dt`a]��ab�_a`ZR��EY
`Z�Dm�m_a`ZRTltVX`ZRT]8^!_�]��r`Z�Dm�UZ]�`ZVX`ZRe]8^ V�^��8vTm_oP � m^!cdm ]8bDUq�!UW]9cdm_Z_WRT^��G��UZ]�`a]9cd]8v �E]�Uq`Z�Dmn�2p���� �7�J�!VX`ZVBRT_ `a]
md}5`aUWV�cd`�]�S��amcd`�ve]5coVX`ZRe]8^�+D�@]8vem_0+!V�^!�\�@]8vemgV�ln��vTRT`Zb!�Dm_81�Re`Z�B`Z�Dm+UZ]�`ZVX`ZRe]8^�V�^��8vem_ xD}5m��P
�2�!mCUWm_Zb!ve`Z_ ]���`Z��RT_ md}9moUWcoRs_am2VXUZm2_Z�D]-1�^ RT^ ��R��8bDUZm�¢oy5P~�2�Dmw`>1C]7`�Y§�@m_�]���Y�mvsve],1 ltVXUL`�moUW_�VXUZmw`Z�Dm �@]8vem

m_a`ZRTlGVX`am_��E]�U2`Z�Dm¦�T¢7lGl ln]�UZ`ZVXU�1 Re`Z�B`Z�Dm+_am^�_a]�U6¢�ncol V�^!��i�¤tcol VXS@]-#�m+`Z�Dmg`ZVXU"��mo`oP �5RTltRsvTVXUWveY�+9`Z�Dm
`>1C]�cd]8vTvemcd`ZRT]8^!_�]���UZm� ltVXU"`�moUW_qVXUZm `Z�Dm UZm_Wb!ve`Z_)��]�Uq`Z�Dmt¤T¢ ltl ln]�UZ`ZVXUr1��!Rsvem+`Z�Dm _a`amomv�m6���Bm_a`ZRTlGVX`am_
VXUZm�_Z�!],1�^ RT^ S�vTV�cL`%Pf��m^DmoUWV�vsveY�+�`Z�Dm_am\UWm_Zb!ve`Z_ VXUZmi�:V�ReUWveY m^�cd]8bDUWV��8RT^��DP �2�DmH`ZR��8�§`tcovTb!_a`amoUWRs^���]���`Z�Dm
¤T¢tltl �@]8vem_gRs^!�!RTcoVX`am `Z�!VX`g`Z�Dmt_Z`ZVXS�RTvTRe`�Y�]��C`Z�Dm_amnm_a`ZRsltVX`am_oPt�2�Dm2�:V�cd`g`Z�!VX`7`Z��RT_gcovTb!_a`amoU7V�^�� `Z�DmG�T¢
ltl covTb!_a`amoU�VXUWm¦_a]�1CmvTv&_amo��VXUWVX`am��S�]5�Dm_�1CmvTv���]�U `Z�Dm+�!RT_Z`ZRT^��8b!RT_W�!VXS�RTvTRT` Y ]���`Z�Dm_am+]�S���mcd`Z_�b!^!�DmoU ln]�UZm
_a`aUZm_W_ZRT^�� `am_a`Z_oP

� � �����~��	�	�
��	��� � �r���+�r� 	��������*�s�C��
Z��� 	�� ����� �	�~�u������
��

� ��� � 48� 46	�� � 0�	�� � ��482 � � 	(2 � ��� �������
w mqS@m6�8RT^�1�RT`Z�MVl��m^DmoUWV�v��E]�UWl¦b�vTVX`ZRe]8^t]���`Z�Dm ��UZ]�S�veml 1�m�1�RT_W�t`a] cd]8^!_ZRT�DmoU�P��!]�U2_ZRTln��vsRTcoRe` Y41Cm�V�_Z_Wb!lnm
`Z�!VX`tV ln]8^!]X� _a`ZVX`ZRTc\_am^!_Z]�Ut_a`a]���_nVX` U � ¢ � i � $ $ $ ~ ^!]8ltRT^!V�vwve]5coVX`ZRe]8^!_ RT^ _a��V�cdm�P �w`tmV�c�� ve]5coVX`ZRe]8^�+� I � E � I � I � I G � +qVfvem^���`Z� � #�mcd`a]�U�]�� �!VX`ZV��Em�P �DP�_WV�ln��vem_\RT^ V `ZRTltmK`aU�V�cdm ]�U�`Z�Dm RT^5���%�!V�_am V�^!�
/9b!V��DUWVX`ZbDUWmtcd]8ln�@]8^Dm^/`Z_+RT^ Va�EUZm0/§b!m^!cdYK_"1�momo��!M+

! I RT_gV�c6/9b!ReUZm�.P ���Dmt_am^!_ZRs^��B�!UZ]�S�veml=Rs_q`a]�md}9`aU�V�cd`
�EUZ]8l `Z�Dm

! I `Z�Dm	#XV�vTbDm_�]��rVBcd]8vTvemcd`ZRT]8^J]�����VXUWV�lnmo`amoU�_g_Zb!cW� V�_q�@]8vem_6+�]�UWRem^§`ZVX`ZRe]8^ V�^��8vem_0+�mo`ZcXP ]���`Z�Dm
S�bDU�Rem�G]�S���mcd`Z_2^!mom�Dm�i��]�U2c��!VXUWV�cd`amoUWRD5VX`ZRe]8^�V�^!�\covTV�_W_ZRex�coVX`ZRe]8^.P����Dm_amq��VXUWV�lnmo`amoU�_2VXUZmgV�_Z_aml¦S�vem�\RT^§`a]
Vtcd]8vTb�lt^a#�mcd`a]�U " V�^!��VXUWm¦ltVX`Z�DmlGVX`ZRTcoV�vTveYHUZmvTVX`am��`a]G`Z�Dm+��VX`ZV�#5RTVnVG_am^�_a]�U�ln]5�Dmv + , � " �u� I ! * , I � " !M+
1��!RscW�tV�_�RT^!�!RTcoVX`am�GRT_�V�vT_a]¦�Dmo�@m^!�Dm^§`�]8^ � I �E]�U U � ¢ � i � $ $ $ ~<P~�D]�U71 �!VX`u�E]8vTve],1 _6+T1Cm�V�_Z_Zb�lnm��DmoUZm�`Z�!VX`, RT_ RT^i�:V�cd` �!RJx@moUZm^§`ZRTVXS�vem�1�Re`Z�BUWm_a�@mcd`2`a]t`Z�Dm7mvTmlnm^/`Z_2]�� " V�^�� � I P
��_wRT^!�!RTcoVX`am�HRT^Xo+¢�+5RT`CRT_C]��E`am^H`Z�DmgcoV�_amq`Z�!VX`w`Z�Dmgve]9coVX`ZRT]8^!_C]��.`Z�Dmg_am^!_a]�U VXUZmq^D]�`n`5^D],1�^H�!UWmcoRT_amveY�P

�&]¦ln]5�Dmv!`Z��RT_�_ZRe`Zb�VX`ZRe]8^�+ � I Rs_�`ZV�`�m^H`a]+S@m2`Z�Dm�_Zb!l ]���`>1C]�cd]8ln�@]8^Dm^§`Z_ � ��� � I +/`Z�Dm�^D]8ltRT^�V�vD]�U�md}5�@mcd`am�
�@]8_ZRe`ZRe]8^�]���`Z�Dm _am^!_Z]�U0+gV�^!� � � I +q`Z�Dm �@moUZ`Zb!UZS�VX`ZRe]8^�`a] ��� � I P��2�Dm �@moUZ`ZbDUWS�VX`ZRe]8^�RT_\_Zb!c�� `Z�!VX` � I ���� � I # � � I ��� I 1��DmoUZm � I Rs_�VKUZm6�8RT]8^<]���_a��V�cdmi1��D]8_ZmH_ZRD5omBRs_¦�!Rscd`ZVX`am� S§Y<`Z�DmM��UZm�Dmox�^Dm�<`a]8vemoUWV�^�cdm_

i�z



0
20

40
60

80
100

120 0
200

400
600

800
1000

700

750

800

850

900

950

1000

1050

log
10

 pole 2

log
10

 pole 1

lo
g 10

 p
ol

e 
3

��R��8bDUZm ¢oy � k&]8vTm�m_a`ZRTltVX`am_ ��]�UM�2p���� �7� ��VX`ZV5P � mvTve]-1�ltVXU"`�moUW_GVXUZm]�E]�Ut`Z�DmJ�T¢�lGl¢ln]�UZ`ZVXUP � m�
ltVXU"`�moU�_2VXUZm��E]�U2`Z�Dm¦¤T¢+ltl ln]�UZ`ZVXU V�^!�\`Z�Dm7S%vTV�c"`HUZmo�!UZm_Zm^/`���VX`ZV2��]�U�`Z�Dm7_a`amomv.m6���DP

i��



�!UZ]-#9Rs�Dm� 1�Re`Z�f`Z�!m��!VX`ZV5P �D]�UM_ZRsln��vTRTcoRT` Y�+r�DmoUWm]1�mJV�_Z_Zb!lnm�`Z�!VX`t`Z�Dm_am�`a]8vemoUWV�^!cdm_HVXUZm�`Z�DmJ_ZV�lnm]�E]�U
V�vTvr��]8_WRe`ZRe]8^!_oPH��^ `Z�!Rs_gUZmo�@]�UZ`6+Y1�mHcd]8^!_ZRT�!moU¦V�v���]�UWRT`Z�!lt_7S%V�_am� ]8^ `>1C] cW�D]8RTcdm_l�E]�U¦`Z�Dm � I � S@]}5m_ V�^!�
mvTvTRT��_a]8RT�!_Pn�JVX`Z�DmltVX`ZRscoV�vTveY�+~V\S@]} ]�� _ZR�5om � RT^ `Z�!m � ��ReUZmcd`ZRe]8^�+�� RT^ � +�V�^!��� Rs^ � cdm^§`amoUZm� VX`¦V
�@]8RT^§` �.�	� E � � ��� ��� G � Rs_2�Dmox�^Dm�\V�_� � ��� ! � � ��� E � � � G �������
	 �8� � � 	��

�
i � 	 � � ��� 	�

�
i � 	 ��� ��� 	�

�
i�� $ ��¢� !

�5RTlGRTvTVXUWveY�+9V�^�mvTvsRe��_a]8RT�Hcdm^§`amoUZm��VX` �.� 1�Re`Z�\V�}5m_2]���vem^���`Z� � +��£V�^���� RT_ �� � �.� ! � � ��� E � � � G ��������� � � � �� � 9 # � � � ���� � 9 # � ��� ���� � 9�� ¢ � $ ��¢� !

�qRD#�m^G`Z�Dm_Zm��Dmox%^!Re`ZRe]8^!_0+�`Z�Dm ��UZ]�S�veml 1Cm��EV�cdmqRT_�`a] �Dmo`amoUWlGRT^Dm2`Z�DmFb�]��!`ZRTltV�v d+cW�!]8RTcdm ]�� " �8R�#�m^M`Z�Dm
�!VX`ZV�+

! I +!V�^!�a`5^D],1�vTm����m7]�� � +��e+�V�^!���+P
� �/. ��� ������� � ����� ��� ������� �� �	�� �3�"!
� ltVX`Z�!mltVX`ZRTcoV�v ��]�UWl�b!vTVX`ZRT]8^�]���`Z�!Rs_2�!UZ]�S%veml UZm0/9b!ReUWm_2x!UW_Z` VH�Dmox�^!Re`ZRT]8^\]��~]��!`ZRTltV�vsRe` Y�P���_qRT_2`�Y§�%RTcoV�v
�E]�Ur�!UZ]�S%vemlt_~_Zb!c��tV�_�`Z�!m_am�+9�!moUZm�1�m `ZV�`�m�]��!`ZRsltV�vTRe`�Y¦`a]7S@m2�Dmox%^Dm�tRT^n`Z�!m�_am^!_am ]��@`Z�Dm ltRT^!RTl�b!l �E],#�moU
V�vTv " !~^!]�UWl ]��.`Z�Dmq_"/§b�VXUZm moUWUZ]�U �!RJx@moUZm^!cdm�S@mo`f1�mom^B`Z�Dmq�!VX`ZV�]�S�_amoUL#�m�HV�^��G`Z�Dmq�!UWm�!RTcd`ZRe]8^G]��.`Z�Dmq�!VX`ZV
�!UZ]-#9Rs�Dm�KS§YK`Z�Dmnln]5�Dmv , P��2�!VX`7RT_qV�^ RT`amoUWVX`ZR�#�mtV�v���]�UWRT`Z�!l RT_gcd]8^!_a`aUWb�cd`am�$1��!RTc�� V��|�ab�_a`Z_ " `a]�x�^!� V
�:ve]5coV�v !CltRT^�RTl¦b�l£]�� #

� " �u� I ! � M I '
! I � , � " �u� I ! ' 99 ��¢���!

1��DmoUWm�+���]�U�V�#�mcd`a]�U � + '�� ' 99 * � � � P
�2�!mt�!UZ]�S�vTml ^D],1 RT_¦�D],1 `a]J_a�@mcoR��EYK`Z�Dm � I Rs^ `Z�Dm , I RT^.��¢���!�PJ� ^ ln]8_a` V�vTv�coV�_am_6+~`Z�!m � I VXUZmH_amo`

m0/9b!V�v�`a]t`Z�DmRTU2^D]8ltRT^!V�v�#XV�vTbDm_0+ � � � I V�^���VnvemV�_a`�_L/§b!VXUWm_ m_a`ZRTltVX`am+]�� " Rs_n��]8b!^���P � moUWm7`Z�D]8b��8�a1Cm7_amom6`
`a] V�b��8ltm^/`t`Z�!m�ltRT^!Rsl¦b!l moUZUZ]�UM^D]�`ZRe]8^f]��q]��!`ZRTlGV�vTRe` Y RT^fV ltV�^�^DmoU21��!RTc��fmV�_ZRTvTY<RT^!cd]�UW��]�U�VX`am_n`Z�Dm
V��!�!RT`ZRe]8^!V�v�`5^D]-1�vem����mr1Cm��!V,#�m7cd]8^!cdmoUW^!Rs^��¦`Z�!m)��mo]8lnmo`aUWYM]��.`Z�!m � I P�pr_W_am^/`ZRsV�vTveY�+9`Z�Dm ��UZ]�S�veml 1�mg�!V,#�m
�DmoUZmnRT_q`a]��!mo`amoUWltRT^Dm V\_amo`g]��C�!UWRTlGVXUZY\��VXUWV�lnmo`amoU�_6+ " +.RT^K`Z�Dm �!UWm_am^!cdmn]���V\cd]8vsvemcd`ZRe]8^ ]��	ba^§b!Rs_ZV�^!cdm0d
��VXUWV�ltmo`amoUW_6+!`Z�Dm � I + 1��!RTc��\VXUZm7UZm_a`aU�RTcd`am�\`a]Gmd}DRT_a`2Rs^i`9^D]-1�^\UZm6�8RT]8^!_ ]��~_a��V�cdm�P�(q^Dm7cd]8ltln]8^Jlnmo`Z�D]5�!_
�E]�U2_a]8v�#5RT^��n_Zb!c��B�!UZ]�S�vemlG_CRs_n#9RTV V$baltRs^5� ltV�}�dl�E]�UWl�b!vTVX`ZRe]8^.P��2�!RT_CV�ln]8b!^§`Z_ `a]G_amvTmcd`ZRT^�� `Z�!VX` " 1��!RscW�
ltRT^�RTltR�5om_C`Z�Dm�1C]�UW_a`�moUZUZ]�U0+�V�_ lnmV�_ZbDUWm�\S§Y

#
� " �u� I !M+�V�_ � I UWV�^���m_2]-#�moU � I P��!]�UWltV�vTveY�+ $" +!]8bDU2m_a`ZRsltVX`am

]�� " +DRT_2�Dmox%^Dm�\V�_
$" � VXUL��ltRT^& ltV�}$ V&%('�V �*)*)*) � $&+ %(' + M I '

! I � , � " �u� I ! ' 99 ��¢¤ !
�&]�]�S!`ZV�RT^ VB`aU�V�cd`ZVXS�vemG_a]8vsbD`ZRe]8^ `a]�`Z�Dmn��UZ]�S�vemla+�1Cmt^D]-1 ltV�`�mt`Z�DmtV�_W_Zb!ln�!`ZRT]8^ `Z�!VX`g`Z�Dm � � I VXUZm

_Zb�gMcoRem^/`ZvTYM_ZltV�vsv�_a]t`Z�!VX`�1Cm7coV�^]1�UWRe`am, � " �u� I ! �-, � " �u� I � � ! # � I � " ! � � I ��¢h !
1��DmoUWm�� I Rs_ `Z�!m lGVX`aUWR }X1��!]8_am]� S � ��!�mvemltm^/`7RT_�`Z�Dm ��VXUW`ZRTV�v��DmoUWR�#XVX`ZR�#�m�]���`Z�Dm S `Z� cd]8ln�@]8^Dm^/`g]���`Z�Dm
#�mcd`a]�U , I 1 Re`Z�tUZm_Z��mcd`�`a]+`Z�Dm$�9`Z�GmvTmlnm^/`C]�� � � I P�p�_Z_am^§`ZRTV�vTveY�+���¢h !�Rs_rV��&V�Y9ve]�Uw_amoUWRTm_�md}5��V�^!_ZRe]8^G]���`Z�Dm
ln]5�Dmv�VXS@]8bD` `Z�Dm+^!]8ltRT^!V�v@ve]5coVX`ZRe]8^\]���`Z�Dm7_am^�_a]�UPC�5b!S�_a`ZRe`ZbD`ZRT]8^G]�����¢h ! Rs^/`a]X��¢¤ ! Y9Remvs�!_

$"�� VXU"��ltRT^& # � � " ! � iXyT!# � � " ! � ltV�}$ V,%-')V �*)*)*) � $ + %(' + M I '
! I � " ! � F I � " ! � � I ' 99 � iT¢,!

i��



1�Re`Z�
! I � " ! * ! I � , � " �u� I � � !�P
w moUZm7RT`�^D]�`n�E]�UC`Z�!m�RT^�^DmoUClGV�}5RTlGR�5VX`ZRe]8^�+§`Z�Dmq` Y9��RTcoV�v@VX�!�!UZ]8V�c��H`a] �!mo`amoUWltRT^Dm $" UZm0/§b�ReUZm_�`Z�!mqb�_am ]��

V�^nRe`amoUWVX`ZRD#�mC]���`ZRTltR�5VX`ZRe]8^�UZ]8b!`ZRT^Dmw_Zb!cW� V�_~_a`amomo�@m_a`��!mcdm^/`6+/^!]8^5� vTRT^DmVXU�cd]8^|�Zb��8VX`am���UWV��!RTm^/`6+8]�U~V+�qV�b�_Z_��
| m612`a]8^�`�Y§�@m�lnmo`Z�D]5�]1��!RscW�\md}5��ve]8Re`Z_2`Z�Dm¦b!^��DmoUWveY5RT^�� vemV�_a`�_"/§b�VXUZm_�_a`aU�b!cd`ZbDUZm7]��~`Z�!m+�!UZ]�S%veml\P����Dm_am
`amcW��^!RD/9bDm_2V�vTv�UWm0/§b!RTUZmq`Z�!VX`2`Z�Dm+cd]8_Z`��:b!^!cd`ZRe]8^�+

# � Rs_ �!RJx@moUZm^/`ZRsVXS�vemgVX` vemV�_Z` ]8^!cdm¦RT^B`Z�!m7mvemlnm^§`Z_2]�� " P�D]�U ]8bDU¦�!UZ]�S�veml]+ _ZRs^!cdm
# � RT`Z_amv�� RT_7`Z�!mM_a]8vTb!`ZRe]8^ `a] V�^ ]��!`ZRsltR�5VX`ZRe]8^ �!UZ]�S�veml 1�mBcoV�^!^D]�`l�8b!VXUWV�^§`amomRe`Z_B_Zln]9]�`Z�!^Dm_W_oP pu#�m^ RD��1�m cd]8b!vs��+�cd]8ln��b!`ZRT^�� ��UWV��!Rem^§`Z_6+ � m_Z_WRTV�^!_BV�^!� _Zb!c���Rs_H^!]�`H�%VXUZ`ZRTcob!vTVXU�veY

�EmV�_ZReS�vem�P ���§b!_	1Cm�V��D]���`GV `>1C]<vem6#�mv�VX�!�!UZ]8V�c�� `a] �Dmo`amoU�ltRT^!RT^�� $" P�� RTUW_a`6+�V���m^DmoUWV�v2�%bDUZ�@]8_amB^D]8^5�
_Zln]9]�`Z� ]��!`ZRTlGR�5VX`ZRe]8^ _ZcW�!mlnm]� ��VX`ZvTVXS G _7|�mvs�DmoUa����mV�� lnmo`Z�D]5�KRs^;�:V�cd`M!�RT_qb!_am�K`a]\_a]8v�#�mn`Z�!mhb�]8b!`amoULd
ltRT^�RTltR�5VX`ZRe]8^��!UZ]�S�vTml\P+�2�!Rs_�vTmV0#�m_7b!_r1 Re`Z� �!V0#5RT^��B`a]�_a]8v�#�m `Z�Dm�baRs^!^DmoULdHltV�}DRTltR�5VX`ZRe]8^K�!UW]�S�veml VX`
mV�cW�KRe`amoUWVX`ZRT]8^B]�� `Z�!m+|�mvs�DmoUa����mV���lnmo`Z�D]5��P
��^X��m^!moUWV�v +u� iT¢,!�UZmo�!UZm_am^§`Z_qVM^9b!lnmoU�RTcoV�vTveY\RT^§`am^!_ZR�#�m¦]��!`ZRTltRD5VX`ZRe]8^���UZ]�S�veml\P � moUZmn�D]-1�m6#�moU,+�`Z�DmoUZm

RT_g_ZRD�8^!Rex�coV�^§`g_a`aUWb!cd`ZbDUWm21��!RTc��h��UZmVX`ZveY _ZRTln�%vTRex!m_ `Z�Dmt_ZRe`Zb�VX`ZRe]8^�Pn��1C]�]�S�_amoU"#XVX`ZRe]8^!_+_amoU"#�mn`a]�mV�_amM`Z�Dm
S�bDU��Dm^H]�� `Z�!m7RT^!^DmoU2ltV�}DRTltRD5VX`ZRe]8^ �
¢XP���ReU�_a`6+§S@mcoV�b!_Zm `Z�Dmq�@moUZ`ZbDUWS�VX`ZRe]8^!_�VX`w]8^Dmq_am^!_Z]�UwvT]9coVX`ZRe]8^BVXUZmqRT^!�!mo��m^��Dm^/`r]��.`Z�D]8_amgVX`wV�^/YM]�`Z�DmoU
vT]9coVX`ZRe]8^y+D`Z�Dm+RT^!^!moU2ltV�}5RsltR�5VX`ZRe]8^\RT^�� iXyT!2_amo��VXUWVX`am_ V�^!�a1Cm7]�S!`ZV�RT^

ltV�}$ V,%('�V �*)*)*) � $&+ %-' + M I '
! I � " ! � F I � " ! � � I ' 99 � M I ltV�}$ � %(' � ' ! I � " ! � F I � " ! � � I ' 99 � i�i !

� m^!cdmtU�VX`Z�DmoU+`Z�!V�^ �!V0#5RT^��\`a]�_Z]8v�#�mn]8^DmGvTVXUL��mGltV�}DRTltR�5VX`ZRe]8^ ��UZ]�S�veml RT^3#�]8v�#5RT^���O�~ #�VXUWRsVXS�vem_6+
1Cm+coV�^�+%RT^B��VXUWV�vTvTmv +D_a]8v�#�m*~ _ZltV�vTv@��UZ]�S�vemlt_CmV�c��X1�RT`Z�B]8^!veYHO2#�VXUWRsVXS�vem_oP

i9P��5mcd]8^!��+9S�]�`Z�HcovTV�_Z_Zm_r]�� � I �ES@]�}9m_wV�^!�MmvTvTRe�%_a]8RT�!_M!&VXUZmqcd]8^3#�md}H_Z�!VX�@m_oP�¡CmcoV�b!_am ' � ' 99 RT_CV+cd]8^3#�md}
�:b!^!cd`ZRT]8^�]���Re`Z_�VXU"�8b!lnm^§`6+�1�m VXUZm*�8b�VXUWV�^/`amom� `Z��VX`�`Z�Dm ltV�}DRTltV2�E]�U mV�c�� ]��~]8bDU)~ ��UZ]�S�vemlt_ RT_
V�c��!Rem6#�m�K]8^J`Z�Dm+S@]8b!^!��VXUZYM]�� � I E ¢O^+.[w�!VX��`amoU�i-G�P��2�Dm¦RTln��vTRscoVX`ZRe]8^B]��~`Z�!RT_��EV�cd`���]�U�`Z�Dm¦S�]�}�V�^!�
mvsvTRe��_a]8Rs�!V�v�UWm6�8Re]8^!_2vemV���`Z�Dm^\`a]t`Z�Dm+`>1C]tS�V�_ZRTcgV�vD��]�UWRe`Z�!lt_ �!m6#�mve]��@m��RT^B`Z�!RT_wUWmo��]�UW`oP

� � ( � 
 � ���.49-

w �Dm^ `Z�DmMUZm6�8Re]8^!_ � I VXUZmGS@]�}9m_6+ `Z�DmMmd}5RT_Z`am^!cdmG]��w`Z�DmH_a]8vTbD`ZRe]8^ `a]J`Z�DmGS�V�_ZRTctlGV�}5RTlGR�5VX`ZRe]8^ ��UZ]�S�veml
]8^�`Z�!m+S@]8b!^!�!VXUWYG]���`Z�Dm7S@]}�coV�^JRT^a�:V�cd`�S@m+_a`aUWm^���`Z�Dm^�P2�9�@mcoRex�coV�vTvTY�+9`Z�!m¦_a]8vTb!`ZRe]8^\l¦b�_a`�md}DRT_a`2]8^�]8^Dm
]���`Z�Dmncd]�UW^!moUW_�]���`Z�Dm S@]}@Pq���§b!_0+%mV�c�� ]���`Z�DmnltV�}DRTltR�5VX`ZRT]8^��!UW]�S�vemlt_ RT^ � i�i !�coV�^ S@m�_a]8v�#�m� _ZRTln�%veY
S@mqm6#�V�vTb�VX`ZRT^�� `Z�Dmgcd]8_a`�VX` mV�c��\]��&`Z�!m�mRD�8�/`2cd]�UW^!moUW_w]��&`Z�!m7V�_Z_a]5coRTVX`am�BS@]}\V�^!�Hx�^!�!RT^��+`Z�Dm7ltV�}DRTl�b!l
#XV�vTbDm�P

� � ( � ( � 0E0:� � -�%�E� -

�2�DmtcoV�_ZmG]��CmvTvTRe��_Z]8RT�!_�RT_7V\S�RT`7ln]�UZmtRT^3#�]8v�#�m� V�^�� V\S�Re`gln]�UWmGRT^§`amoUZm_a`ZRT^��DPM�DRT^!cdmnmV�cW�<]��C`Z�DmGltV�}DR �
ltR�5VX`ZRT]8^J��UZ]�S�vemlt_�RT^ � i�i !�RT_q_a`aUWb!cd`Zb!UWV�vTveY�RT�!m^/`ZRTcoV�vp+Q1Cmt�DUZ]��K`Z�Dmn_ZbDS�_WcdUWRe�!` U V�_r1CmvTv�V�_q`Z�Dm md}5��vTRTcoRe`�Dmo�@m^!�Dm^�cdm�]8^ " V�^!���DmoUWm7cd]8^!_ZRT�DmoU `Z�!m7S�V�_ZRTcq��UZ]�S�veml

ltV�}
� $ %-' '���� � � �)' 99 � i�O !

��ReUW_a`6+81Cm�]�S�_amoUL#�m]��UW]8l ��¢� ! `Z��VX`G`Z�Dm�S@]8b!^��!VXUZY ]��g_amo` � I coV�^ S@m]12UWRT`a`am^ V�_;��� � ! ���2��� ��� � ! � ¢
1�Re`Z� � `Z�Dm¦��RTV���]8^!V�v ltVX`aUWR }�cd]8^§`ZV�RT^!RT^�� � + �e+�V�^!� �3]8^J`Z�Dm�lGV�RT^��!RsV���]8^!V�v P2Q.mo`a`ZRs^�� �F� � � � V�^!�
� � � � � �7Y5RemvT�!_�`Z�Dm��E]8vTve]-1�RT^��\^D]�U�ltV�vTR�5om���E]�UWl=]��w`Z�Dmtcd]8^!_a`aU�V�RT^Dm� ]��!`ZRsltR�5VX`ZRe]8^ �!UW]�S�veml�1CmGVXUZm
cd]8^!_ZRs�DmoUWRT^�� �

ltV�}
���	�

O � '�� � � �
'
99 � ltV�}

�

 '�� � � �
'

99 # 7�� � � � � ¢�	� � i�z3!

i8�



1��DmoUWm\1�m+��V0#�m+RT^§`aUZ]5�!b!cdm�B`Z�Dm¦Q�V���UWV�^���m¦l¦b!vT`ZRe��vTRemoU,+ 7 P
�&]nltV�`�mg_a]8lnmg�DmV���1wVYH�DmoUZm�+�1�mr�:V�cd`a]�U � b!_ZRT^��+`Z�Dmq_ZRT^��8b�vTVXUm#XV�vTbDmq�Dmcd]8ln�@]8_ZRe`ZRT]8^MV�_ ����� � P~��^

]8bDUrcoV�_Zm � RT_~V�^ � q¦OqltVX`aUWR }n_a]g`Z�!VX` � RT_~V�^ � q � ]�UZ`Z�D]8^D]�U�ltV�v!ltVX`aUWRe}�+ � RT_�V¦Onq+Oq]�UZ`Z�D]8^!]�UWltV�v
ltVX`aUWRe}BV�^!� � RT_2V�^ � q�O ltVX`aUWRe}H]���V�vTv�5omoUZ]8_�md}5cdmo�!` `Z�Dmgx!UW_Z` `Z�DUZmomgmvemlnm^§`Z_2]8^�`Z�Dm7ltV�RT^���RTV���]8^!V�v
1��!RscW�tVXUZm `Z�Dm�^D]8^D�p5omoUZ]¦_ZRs^��8b!vTVXUs#XV�vTbDm_6+ % I U � ¢ � i � O^+5]�� � P�| ],1*+9RT^§`aUZ]5�!b!coRT^���`Z�!m�#�VXU�RTVXS�vem_ ��� � � �V�^!� ' � � � � +XlGV�`9RT^�� b!_am�]��!`Z�Dmw_a`aUWb!cd`Zb!UZmr]�� � V�^!�¦`Z�Dm8�EV�cd` `Z�!VX`�V�^¦]�UW`Z�D]8^D]�UWltV�v9cW��V�^���mw]���#�VXUWRsVXS�vem_
vemV,#�m_�`Z�Dmg`f1�]H^D]�UWl�]�� `Z�Dm7UWm_Zb!ve`ZRT^��l#�mcd`a]�UqRT^3#�VXUWRsV�^/`2V�vTvT],1�_ b!_2`a]�12UWRe`am � i�z3!2V�_

ltV�}
� � � � AM I O � � ' I � % I � I ! 9 # �M I O

�

� ' I ! 9 # 7 � � 9� # �
99 # �

9A � ¢  � � i�� !

�2�Dm x!U�_a`g]�UW�DmoU7^Dmcdm_W_ZVXUZY cd]8^!�!Re`ZRT]8^!_���]�U+V\_Z]8vTbD`ZRe]8^!_��E]�U+V�_a]8vsbD`ZRe]8^K`a]c� i�� !qVXUZmG]�S!`ZV�RT^Dm� S9YK_Zmo`a`ZRT^��
`Z�DmG�!moUWR�#XVX`ZR�#�m_g]��\� i�� !\1�RT`Z� UZm_a�@mcd`g`a] � � + � 9 + � A +&V�^�� 7 m0/9b!V�v~`a];5omoUZ]DPM�!]8vTve],1 RT^��\`Z�!RT_q��UZ]9cdm��bDUZm_Y5RemvT�!_ � ' I � % I � I # i 7 � I � y U � ¢ � i � O � i�� !AM I O � �

9I � ¢ $ � i8��!

�9]8v�#5RT^��	�E]�U � I RT^B`amoU�lt_ ]�� 7 Rs^�� i�� !n�8R�#�m_
� I � ' I% I � i 7 $ � i�¤ !

_ZbDS%_a`ZRe`ZbD`ZRT^��¦`Z�!Rs_wUZm_Zb!ve`2Rs^/`a]X� i8��!��8R�#�m_2`Z�Dmg]���`ZRTltV�v 7 V�_ `Z�Dm+_Z]8vTbD`ZRe]8^B`a]AM I O � ' 9I
� % I # i 7 ! 9 � ¢ $ � i�h !

��_ZRTlt��vem UZ]9]�`+x�^!��RT^��\_ZcW�!mlnmMRT_¦b!_am� `a]J_a]8v�#�mh� i�h !\�E]�U¦vsV�l+S��!V5P��5bDS�_Z`ZRe`ZbD`ZRT^��B`Z�DmGUZm_Zb!ve`¦RT^/`a] � i�¤ !
�8R�#�m_n`Z�!mH]���`ZRTltV�v � I ��UW]8l 1 �!RTcW� 1Cm\]�S!`ZV�RT^ `Z�DmB]��!`ZRsltV�v � � V�_ � � � � � 1�RT`Z� � `Z�Dm\ltVX`aUWR } ]�� vem6�E`
_ZRT^��8b!vTVXU�#�mcd`a]�UW_q]�� � V�^�� � �Dmox%^Dm��V��E`amoU�� i�O !�Pq�!UZ]8l�`Z��RT_�1Cm coV�^JmV�_WRTveYBx�^!��`Z�Dml#XV�vTbDm¦]��~`Z�Dm cd]8_a`
�:b!^!cd`ZRe]8^\RT^�� i�O !�P

� �/� 
 �
2=46	�� � � ��9����32� ��48�
%�^!�DmoU�`Z�!Rs_�cd]8^/`aU�V�cd`71Cm�1CmoUZm VXS�vTm ]8^!veY `a]7S@m6�8RT^n`Z�Dm V�^!V�veY5_ZRT_~]��@`Z�!RT_rVX�!�!UZ]8V�c����E]�U��DmV�vTRs^��\1�Re`Z�n_am^�_a]�U
�@]8_ZRe`ZRe]8^�V�v~b!^!cdmoUZ`ZV�RT^§`ZRem_oP\��_ZRsl¦b!vsVX`ZRe]8^ ��]8^/`am�[wVXUWve]�md}9�@moUWRTltm^/`\1wV�_+U�b!^$1��DmoUWm �E]8bDU7`ZVXU"��mo`Z_41CmoUZm
`a]tS@m7�!RT_Z`ZRT^��8b!RT_W�Dm� �8RD#�m^a��UWm0/§bDm^�cdYH�D]8lGV�RT^��!VX`ZV5PC� _�1 Re`Z�B`Z�Dm+_ZRsl¦b!vsVX`ZRe]8^\RT^�o�O9P{z�+Q1�m+b�_am�\V2�E]8bDUa�
�@]8vemd���@moUa� V�}DRT_ ln]9�!mv�`a]$��m^!moUWVX`am�`Z�Dm��!VX`ZV V�^��fV ]8^Dmd���@]8vemd���@moUa� V�}5Rs_�lt]9�Dmvn�E]�UtRT�Dm^§`ZRex�coVX`ZRT]8^�P<��1C]
_a`amomv ��`�Y§�@mGV�^�� `>1C]JV�vTb�ltRT^9b!l ��` Y9�@m `ZVXU"��mo`Z_*1CmoUZmG_WRTl¦b�vTVX`am��Pt�2�DmtV,#�moUWV���mF#�V�vTb!m_\��]�U+`Z�Dm��E]8bDU7�@]8vem_
�E]�U+mV�cW�<]�� `Z�Dmt`Z�!UZmomMV�}5m_+VXUZmM�!UZ]-#9RT�!m� RT^ � VXS�vemM�§P\�&m^��EUZm0/§b!m^!coRem_\1CmoUZmMb�_am� � OXy�+~hXy�+N¢�Xy�+�i8��y�+
�8��y�+U¢i�OXy�+�i��T¢oy�+C��z/OXy�+U¢ ¢dz/OXy�+�V�^!� iXy�y/��y � 5�PXw m\_ZRTl�b!vTVX`am�<VJ_Zcdm^�VXUWRe]X1 �DmoUZmHiXy�yK]�� mV�c�� ]��2`Z�Dm
�E]8bDU `�Y§�@m_�]��r]�S���mcd`Z_�1CmoUZm S�bDUWRem�JRT^�VHz/�Hlq z/�Hl _ZRe`am V�^!�K�!VX`ZVF1�moUWm�V�c6/9b!ReUZm�K]8^KVB^D]8ltRT^!V�v i��
col ��UWRT��Pq�2�Dm¦�@]8_ZRe`ZRe]8^�]���`Z�Dmn_am^!_a]�UqVX`qmV�cW� ve]5coVX`ZRe]8^�1wV�_ U�V�^!�D]8ltveY\�@moUZ`Zb!UZS@m��RT^KVGUZmcd`ZV�^��8vem	1�Re`Z�
_Z�!VX�@m���VXUWV�lnmo`amoU�_)�8RD#�m^ S§Y � � �Hcola+ � � z\cola+�V�^!� � � OHcol\Pg��VXU�RTVX`ZRe]8^!_qRT^JmV�cW� ]��r`Z�Dm `Z�DUZmom
�!RTltm^!_ZRe]8^!_81CmoUZm+_amvTmcd`am��V�cocd]�UW�!RT^��t`a]GRT^!�!mo��m^��Dm^/`wb!^!RD��]�UWl �!UW]�S�VXS�RTvTRT` YG�!Rs_a`aUWReS�b!`ZRe]8^!_oP
��^�� VXS�vem7¤	1Cm+�!RT_a�%vTVYt`Z�!m7cd]8^��Eb�_ZRe]8^\ltVX`aUWRe}F�E]�U2`Z�Dm7coV�_am*1��DmoUZm\1Cm7�!UZ]5cdm_Z_am�B`Z�!m+�!VX`ZVtb!_WRT^���]8bDU

]�UWR��8Rs^!V�v�V�v���]�U�Re`Z�!l}1 �!RTvem7`Z�!m¦UZm_Wb!ve`Z_2]��r`Z�Dm¦mvsvTRe��_a]8Rs�!V�v�ltRT^5� lGV�}\VX���!UZ]8V�cW� VXUZm _Z�D]-1�^KRT^J� VXS�vem h9P ��^

i�¤



(�S��amcd` �)#^�DP!�@]8vemL¢ ��#^�DP!�@]8vem7i �)#3�DP%��]8vTmgO
�9`amomvM¢ zDPji�z/� ¤9Pjh�i�i ¢ ¢XP ¢��Xh
�9`amomv&i zDPj��¤�¤ h9P{z§��� ¢ ¢XPjOT¢�

��vTb!lGRT^§b�l ¢ y5P ¢O�i O9Pjh�i�O �9P �X��O
��vTb!lGRT^§b�l i y5P ¢��i zDP ¢oy[¢ �9P ��¢i

� VXS�vem � � k&]8vTm�_a`aU�b!cd`ZbDUZm4��]�Ur%�^!cdmoUZ`ZV�RT^ k ]8_ZRe`ZRe]8^ �5RTl�b!vTVX`ZRT]8^�P2� vsv&V,#�moUWV���mn�@]8vem*#XV�vTbDm_�VXUZm RT^Jb�^!Re`Z_2]��
` � 5�P

mV�cW� ]���`Z�Dm_Zmn`ZVXS�vem_6+�`Z�Dmn^9b!l¦S�moUgRT^KUZ]-1 U V�^!� cd]8vTb�lt^ S RT_q`Z�Dmn^9b!l+S@moUq]��r`ZRslnm_q`Z�Dmn]�S��amcd`7VX`g`Z�Dm`a]���]���UZ]-1
S
1wV�_ �DmcovsVXUZm�a1��Dm^�RT^a�:V�cd`�`Z�Dm7`aU�bDm7]�S��amcd`�1wV�_2`Z�!VX`)�8R�#�m^�VX` `Z�Dm+vem6�E`��!V�^���_ZRT�Dmg]���UZ]-1U PB�2�Dm_amGUZm_Zb!ve`Z_+_Z�D],1£x!UW_a`g`Z��VX`*�E]�U+`Z�DmGvTm6#�mv�]��wmoUZUZ]�U�RT^!�!b!cdm� Rs^ `Z�DmG_am^�_a]�U+�@]8_ZRe`ZRT]8^�+�`Z�DmG]�U�R��8RT^!V�vVX�!�!UW]8V�cW� �D]9m_gRT^��:V�cd`7�@moU"��]�U�l 1CmvTv Pn�9`ZRTvTvp+�RT^ ln]8_Z`7coV�_am_�1��!moUZm `Z�DmoUZm	1�moUWmtltRT_a`ZV�`�m_6+�`Z�DmtltRT^5� lGV�}

VX�!�!UW]8V�cW��UWm�!b!cdm�B`Z�Dm7moUWUZ]�U2UWVX`am7S9YBVXUZ]8b!^!���Xy��BP

��¢ �Di �%¢ ��i
��¢ ¢hT¢ h y y
�Di � ¢h�� y y
��¢ y y ¢¤8� ¢O
�qi y y � ¢h�z

�&VXS%vem+¤ � [C]8^��:b!_ZRT]8^���VX`aUWRe}F�E]�U�(�UWRD�8RT^!V�v@� vD��]�UWRe`Z�!l
��¢ �Di �%¢ ��i

��¢ ¢h�z � y y
�Di i ¢h�¤ y y
��¢ y y ¢h�O �
�qi y y O ¢h8�

�&VXS%vem+h � [C]8^��:b!_ZRT]8^���VX`aUWRe}F�E]�U �JRT^5���JV�}\� �!�!UW]8V�cW�
� �	� � ��4 ����� �)���>9�� �2� ��48�
��RT^!V�vTvTY�+�1�m2`am_Z`am�tS@]�`Z� `Z�Dm S@]}tV�^!� mvTvsRe��_a]8RT��ltRT^D� ltV�}�lnmo`Z�!]9�!_rRe]8^ `Z�Dm ��mo]����!md} �%Re�@mC�!VX`ZV5P~��^nS@]�`Z�
coV�_am_6+D�!Rs_ZcdUWRTltRs^!VX`ZRe]8^ UZm_Zb�ve`Z_u1CmoUZm�`Z�Dm�_WV�lnm�V�_71�Re`Z�G`Z�Dm�]�UWR��8RT^!V�v%V�v���]�UWRe`Z��l �:R P{m�P�¢oy�y��£covTV�_Z_ZRex%coVX`ZRe]8^Q!�P
��ln�!UZ]-#�mlnm^/`Z_��D]-1�m6#�moUr1CmoUZm+_amom^KRT^B]8bDU�VXS�RTvTRe`�YM`a]Hve]5coV�vTR�5omg`Z�Dm¦]�S���mcd`Z_)1��Dm^���]8_WRe`ZRe]8^!V�v@moUZUW]�UW_�1CmoUZm
`ZV�`�m^�Rs^/`a]Gcd]8^�_ZRT�DmoUWVX`ZRT]8^�P~�2�DmgUZm_Zb�ve`Z_ VXUZm+_Zb�ltltVXUWR�5om�\Rs^\�&VXS�vTmL¢oy5P

� � � �	� �M� 	�
W� � 	 �2�	���	�¦���	��� � �)���

��^¦`Z��RT_ UZmo�@]�UZ`6+�1�m2��V0#�m md}5��ve]�UZm�nVq^9b!l+S@moU�]��%_Z`ZVX`ZRT_a`ZRTcoV�vTvTY/� ln]�`ZRD#�VX`am��+§ln]9�!mv ��S�V�_am��]��!`ZRe]8^�_ �E]�U~]�S��amcd`
covTV�_Z_WRex�coVX`ZRe]8^<b!_ZRT^���_Z��VX`ZRTV�vTveY _ZV�ln�%vem� `ZRTlnmHV�^!���EUZm0/9bDm^!cdY �D]8ltV�Rs^ p����g�!VX`ZV5P�krUZmvTRTltRs^!VXUZY�UZm_Wb!ve`Z_
b!_ZRs^��M_aY5^§`Z�Dmo`ZRTc �!VX`ZV\VXUZm �!UZ]8lGRT_ZRT^��MV�^!� RT^!�!RscoVX`am¦`Z�DmoUWm Rs_ l�b!cW�h1C]�U"`J`a]\S�m �D]8^DmnRT^J`Z�Dm	�:bD`ZbDUZm�P4(r�
_a�@mcoRex�cqRT^§`amoUZm_a` VXUZmg`Z�Dm��E]8vTve]-1�RT^��nRe`amlt_ �
¢XP 13��� 490��8��0:��� �#�D������� P���]t_Zb!�!�@]�UZ`r`Z�Dm7V�c6/9b!RT_WRe`ZRe]8^BV�^!�H�!UZ]5cdm_Z_ZRT^��¦]���_am^!_a]�U2��VX`ZV	��]�U2V�v���]�U�Re`Z�!l
`aU�V�RT^!RT^��nV�^!�]��]�U `Z�Dmg�!UZ]5cdm_Z_ZRT^��n]��&x!mvs���!VX`ZV�+!`Z�Dm¦_am^!_a]�U�lt]9�Dmv�b!_am�\S9YM]8b!U�lnmo`Z�D]5�!_2l�b!_a`2S@m

i�h



(qS���mcd` ��U�bDmg�@]8_ZRe`ZRe]8^ (�UWR��8RT^�V�v%��v���]�UWRe`Z��l prvTvTRT��_a]8RT�H��RT^D����V�} ¡�]�}���RT^D����V�}
� ��������� ! l � �����	��� !2l � �����	��� ! l � �����	��� ! l

Q i � i9P �X�^+ji9P �X�^+ y5Pjh�h ! � i9Pj¤T¢�+ji9Pj¤T¢�+ y5Pjh�h ! � i9P �X¤^+ji9P �X�^+ y5Pjh�h ! � i9P �X¤^+ji9Pj¤�O^+ y5Pjh�O !
�\¢ ¢ �:y5P �X�^+ y5P �X�^+ y5P ¢dz3! �:y5P ���3+ y5P �Xh^+ y5P ¢oyT! �:y5P �X�^+ y5P ���3+ y5P ¢O ! �:y5P �X�^+ y5P �X�^+ y5P ¢i !
�JO � ¤9P �X�^+ ¢XPji��^+ y5Pj�XyT! � ¤9Pj��h^+ ¢XPjiT¢�+ y5Pj�XyT! � ¤9P �X�^+ ¢XPji�O^+ y5Pj�XyT! � m_Zb�ve`Z_2^D]�` UWb�^

� VXS�vemL¢oy � �&UWbDm7V�^��\pr_a`ZRTlGVX`am��k ]8_ZRe`ZRe]8^�_n��]�U�(qS���mcd`Z_ RT^���mo]����!md}\k�Re�@m��qVX`ZV�_amo`
��UZ]��@moUWveY+coV�vTRTS!UWVX`am� `a]7`Z�Dm2_ZY9_a`amlG_rcd]8vTvemcd`ZRs^��q`Z�Dm��!VX`ZV5P~�D]�U�md}5V�ln�%vem�+8`Z�Dm md}DV�cd`rx!mvs�!_��!UZ]5�!b!cdm�
S9Yg`Z�Dmw_am^!_ZRs^��2cd]8RTvT_ ^Dmom�7`a]�S@mr�!UW]���moU�veY�lt]9�DmvTm��P � moUZm71CmwV�_Z_Zb!lnmrx!mvT�7��UZ]9��b!cdm�7S9Ygcd]X� ve]9coVX`am�
UWmcd`ZV�^��8b!vTVXU�cd]8RTvT_n1��!RscW�i1wV�_�^D]�`2`Z�!m7coV�_am*�E]�U2mRe`Z�DmoU�`Z�Dm¦�qp�� ]�U���p���� �7�B_aY5_a`amlt_P

i9P � �����:�&�:�&$ � �D��� �8��0E0E49���#�E�%� |�]�`n]8^!mM]�� `Z�DmM`Z�!UZmomH��VX`ZVK_Zmo`Z_	1�moUZm\cd]8vTvTmcd`am� 1�Re`Z� `Z�!mF��]8V�vw]��
#XV�vTRT��VX`ZRT^���`Z�!mHV�v���]�U�Re`Z�!lt_�b!^!�DmoU cd]8^!_ZRs�DmoUWVX`ZRe]8^ RT^ `Z��RT_*1C]�U"`�P � VX`Z�DmoU0+rmV�cW� 1wV�_ ]�S!`ZV�RT^Dm�<S§Y
`Z�!mF#�m^��D]�Unb!^!�DmoU _amo��VXUWVX`am�cd]8^§`aUWV�cd`nmRe`Z�!moU�`a]h#XV�vTRT�!VX`amH`Z�DmReU ]-1�^ V�v���]�UWRe`Z�!lG_+]�Un`Z�DmRTU�_am^�_a]�U
��VXUW��1wVXUZm�P+��_Z_ZbDm_qRT^�covTb!�Dm� �:VT!�V�^ RT^!_Zb�gMcoRem^/`r/9b!V�^/`ZRT` Y�]���`aUWV�RT^!Rs^��H��VX`ZV�+7�ES�!�`Z�Dmncd]8vTvemcd`ZRe]8^ ]��
��VX`ZVg],#�moUCVr��UZm0/9bDm^!cdY¦S�V�^!�nRT^�VX�!�!UZ]��!U�RTVX`amm�E]�Ur�!RT_WcdUWRTltRT^�VX`ZRT^��2`ZVXU"��mo`Z_m��UW]8l�covTbD`a`amoU�]�U~]8^Dm `ZVXUL��mo`
covsV�_Z_��EUZ]8l V�^D]�`Z�DmoU0+s�:c,!2]�U `Z�Dm�cd]8vTvemcd`ZRe]8^J]��~`am_a`q�!VX`ZVe��]�UqVG_ZlGV�vTv�^9b!l¦S�moU ]��~`ZVXU"��mo`Z_�],#�moUg]8^!vTY
Ve�Em613b!_WVXS�vem+�@]8RT^§`Z_�Rs^�_a��V�cdm�Pq��]�UWm�cd]8ln��UZm�Dm^!_ZRD#�m¦V�^!�Kcd]8^!covTb!_WR�#�m*#XV�vTRT�!VX`ZRT]8^\]���`Z�Dm lnmo`Z�D]5�!_
�!m_ZcdUWReS@m� RT^ `Z�!RT_7UWmo��]�UW`7UZm0/9b!ReUZmn`Z�DmHcd]8vTvemcd`ZRe]8^ ]��2�Dmo`ZV�RTvem�<_a��VX`ZRTV�vlba_ZcoV�^�dJ�!VX`ZVX�E]�U¦VJ^§b�l+S@moU
]��n`5^D],1 ^$%�')( V�^!� covTbD`a`amoU7]�S���mcd`Z_¦RT^ Vi#�VXU�Remo` Y ]��C]�UWRem^§`ZVX`ZRe]8^!_7V�^!� ��RT_a`ZV�^!cdm_\�EUZ]8l `Z�DmM_ZcoV�^
�%vTV�^Dmg]�� `Z�Dm+_am^!_Z]�UP

O9P �\4 � 450E� ��� 45���7���&� � ��0:�E� �D�#�E�%� ���r� � �����84§-�-��:��$ 	W�&�X� � 45� �#*�49���#, ����-49�&-�%�¦� � �#� � ���8�D�#�E�%� P
�&]9]8vT_��EUZ]8l?_a`ZVX`ZRT_Z`ZRTcoV�v�m_a`ZRTlGVX`ZRe]8^7V�^!�7�!mcoRT_ZRe]8^q`Z�Dmo]�UWYq_Wb!cW�7V�_�[CUWV�lnmoUZ� � VX]�V�^!��[w�DmoUW^D]�x�S@]8b!^!�!_
cd]8b�vT�\S@mgb!_am�a1�RT`Z�M]8b!U�coV�vTReS!U�VX`am��_am^!_a]�U2lt]9�Dmvs_w`a]t]�S!`ZV�RT^Dm��S�]8b�^!�!_C]8^\`Z�Dm�/9b!V�^§`ZRe` YB]����!VX`ZV
V�_*1�mvsv~V�_7�D],1 x�^DmveYK_ZV�ln��vem� _Wb!cW� ��VX`ZV�^Dmom�!_q`a]�S@mtRT^ _Z��V�cdm�+�`ZRTltm�+�V�^!�$�EUZm0/9bDm^!cdY�`a]Jlnmomo`
covsV�_Z_ZRex�coVX`ZRT]8^\UZm0/9b!ReUZmlnm^§`Z_w]�U2`a]G�!mo`amoUWltRT^Dmg`Z��VX`�_Zb!c��\UZm0/9b!ReUZmlnm^§`Z_ VXUZm+Rs^���mV�_WReS�vem�P

zDP � 49-o� �&�D�#� �8��0E0E49���#�E�%� ����� � ��0:�E� �D�#�E�%� ��^fmd}9`am^�_ZR�#�m��!VX`ZV<cd]8vTvemcd`ZRe]8^ coV�ln��V�R��8^�_Z�D]8b!vT� S@m
b�^!�DmoUZ`ZV�`�m^ `a]]�Eb�vTveYX#XV�vTRT��VX`amn`Z�DmMlnmo`Z�!]9�!_+�Dm6#�mve]��@m� RT^ `Z��RT_r1�]�UL`%PH� ^ V��!�!Re`ZRe]8^ `a]Jmd}9`am^��!RT^��
`Z�!m+`aUWV�RT^�RT^��GvTRTS!UWVXUZYHV�_ UWm0/§b!RTUZm��+�1Cm*1C]8b!vT��S�ml/§b!RT`am¦RT^§`amoUZm_a`am�KRT^�cd]8vTvTmcd`ZRT^��M��VX`ZV �EUZ]8l}`5^D]-1�^
coV�vsReS!UWVX`ZRe]8^ _WRe`am_+V�_\1CmvTv�V�_¦b!^�`5^D],1 ^ S�vTRT^!�J`am_a`�_ZRe`am_7V�^!� _ZbDS�ltRT`�`Z�!mnUZm_Zb!ve`Z_7]��C]8b!U+lnmo`Z�D]5�!_
�E]�U�_Zcd]�U�RT^��nS9Y��Dp � �qk +�� %)')(7[�(	+D]�U�`Z�Dm7cd]��8^!RD5V�^/`�V�bD`Z�D]�UWRe`�Y�P

�9P FB0E$��%�����#* � ��� � ���#49�&-��E�%�&- ��^9b!l¦S�moU ]�� `amcW�!^!RscoV�vwmd}9`am^!_WRe]8^!_nV�^!� ��m^DmoUWV�vsR�5VX`ZRe]8^!_ncd]8b!vs�<S@m
�%bDUW_ZbDm�t`a]¦RTln��UZ],#�m `Z�Dm��@moU"�E]�UWltV�^!cdm�]���`Z�Dm lnmo`Z�!]9�!_��Dm6#�mve]��@m�H�DmoUZm�P~�2�Dm_am�RT_Z_Zb!m_�RT^!covTb��Dm `Z�Dm
lt]8_a`gmUx�mcd`ZRD#�mMlnmV�^!_7]�����VXU�V�lnmo`amoUWR�5RT^��BV�^�� m_a`ZRTltVX`ZRT^��\]�S���mcd`g]�U�Rem^/`ZVX`ZRT]8^�W&`Z�!mtb!_am ]��7`�moU�^Dmv
�!m^!_ZRe`�Y `amcW�!^�RD/§b!m_e�E]�U�RTln��UZ],#�m� covTV�_Z_WRex�coVX`ZRe]8^��@moU"��]�U�ltV�^!cdm�W7V�^!��`Z�Dm �Dm6#�mve]��%lnm^/`B]���ln]�UZm
mUx@mcd`ZR�#�m¦]��!`ZRTltR�5VX`ZRT]8^�VX�!�!UZ]8V�c��Dm_��E]�U��DmV�vsRT^��	1�Re`Z�B`Z�Dmg��UZ]�S�veml ]��~b!^!cdmoUW`ZV�RT^\_am^!_a]�U ve]9coVX`ZRT]8^�P

� ����m���r�	�~��	

E ¢[G�¡�P@¡wVXUZUZ],1�V�^!� � P � P�| mvT_a]8^�P���]5�Dmv ��S�V�_Zm�Jc��!VXUWV�cd`amoUWR�5VX`ZRT]8^ ]��~mvemcd`aUZ]8ltV��8^Dmo`ZRsc�Rs^!�!b!cd`ZRe]8^�_ZR��X�
^�VY5bDUZm_�]�S!`ZV�Rs^Dm�\1�Re`Z�q`Z�!mr��� � �7�gmvemcd`aUZ]8ltV��8^Dmo`ZRscrVXUZUWV�Y�P	��
�

���PRI�B�K�����<"A�KU?6@p<UB�?M<�I�B�:���<UV�A�=><
� <UB�K[@ B	� +�O�h�� � ! � ¢i8�Xh��"¢i�¤���+&�/b!^Dm+iXy�y[¢XP

E{i-G��7P � P�¡CmvTvp+.¡ P �DP.¡wVXUZUZ]-1�+ V�^�� �DP.�gP��JRTvTvemoU�Pt�DbDS�_ZbDUL�EV�cdm �!RT_ZcdU�RTltRT^!VX`ZRT]8^Jb!_WRT^��Bmvemcd`aUZ]8ltV��8^!mo`ZRTc
Rs^!�!b!cd`ZRe]8^G_am^!_a]�UW_P���
�

���PRI�B�K�����<"A|K6?6@p<UBQ?[<�I�B�:���<6V�A�=>< � <UB�K[@ B	� +5O�h�� � ! � ¢i�¤����"¢i�h�O�+��/b!^DmqiXy�y[¢XP

OXy



E{O-G�Q&V012UWm^!cdm [wVXU�RT^�+ � V�Re`ZVX] � b�+ � V�coRT^DmJ��V�vsRTcW�!VX]8b�cW��+2V�^!� [wVXUWv2¡wV�b!l�P�(g^f`Z�DmX1 RT�DmoS�V�^!�fpC���
UWm_a�@]8^!_amq]�� V UW]�`ZVX`ZRe]8^!V�vTveYH_aY5ltlnmo`aUWRTc��@moUWlnmVXS%vemgV�^!�\cd]8^!�!b!cd`ZRs^�� `ZVXU"��mo`oP ��
�

 ��PRI�B�K �7A�B ��<"A �K6?6@p<UBQ?[<4I�BQ: ��<6V2A =>< � <UB�KM@vB	��+D�!UWmo�!UWRT^§`6+!iXy�y�y5Pr��^\UZm6#5Rem617P

E z�G�QrP�[C]8vTvsRT^!_6+�k P��qVX]�+8V�^!�+QrP�[wVXUWRs^�P8� ^¦RTln�!UW],#�m�+¡wV�Y�m_ZRTV�^ �DmcoRT_ZRT]8^g`Z�Dmo]�UZmo`ZRTc�VX�!UZ]8V�c��*�E]�U&vTV�^��!ltRT^Dm
�!mo`amcd`ZRe]8^�P ��

�
 ��PRI�B�K��mA�B ��<LA|KU?0@ <6BQ?M<	I�B�: ��<UV�A�=>< � <6B�KM@vB	� +%O�¤ � ¢O���i��"¢O��T¢�+&�JVY�iXy�y�y5P

E{�-G � P.�qV�_6+&�!P.p2P��Jco�&mom�+��DP.�&]§m61 _6+�V�^!� ��P&[qP.�5`Zb!VXUZ`oP � ^!V�vTY9_ZRs_ ]��wV�^ mvemcd`aUZ]8lGV��8^Dmo`ZRTctRT^��!b!cd`ZRe]8^
�!mo`amcd`a]�U��E]�U�UWmV�v ��`ZRTlnm+vT]9coV�vTRD5VX`ZRe]8^\]��~S�bDU�Rem�B]�S��amcd`Z_oP���
�
�
 ��P I�B�K �8A�B ��<"A�KU?6@p<UB�?M<2I�B�: ��<UV�A�=><
� <UB�K[@ B	� +�i�¤ � i8�X¤��9i�¤8�3+���V�Y ¢h�hXy5P

E{�-G�| ]�UZS@moUZ`��qm^���+r[wVXUWv�p�P�¡wV�b!la+~V�^!� Q&V012UZm^�cdmB[wVXUWRs^�Pi(q^ `Z�DmGve]-1 �p�EUZm0/§b!m^!cdY ^!VX`ZbDUWV�vrUZm_a�@]8^!_am
]��Mcd]8^!�!b!cd`ZRT^���V�^!�3�@moUWlnmVXS%vem `ZVXU"��mo`Z_P ��
�
�
 ��PRI�B�K �iA�B ��<LA|KU?0@ <6BQ?M<.I�BQ: ��<UV�A�=>< � <UB�K[@ B ��+
O8����¢,! � O�z§� �9O���h^+ �8V�^9b!VXUZYR¢h�h�h9P

E �,Gn�DV��DUWR � V�_W_ZV�^!R P���A���BQ: I�=&@ A�B�K2A ��� I�=���<UV�I�=&@ ?LI�H�� � �-K[@&?6K�Pr��vTveY5^\V�^!�\¡wV�cd]8^�+
¢h�hT¢XP
E{¤-Gn�@P&�DP |�]�UZ`a]8^ V�^!� ��P��DP w ]8^�P����Dm^/`ZRTx�coVX`ZRe]8^ ]�� S%bDUWRem� b�^Dmd}9�%ve]9�!m� ]�UW�!RT^!V�^�cdm���UW]8l S!UW]8V��DS�V�^!�
Rs^!�!b!cd`ZRe]8^ �!VX`ZV5P ��

�
 ��P I�B�K � ��<"A|K6?6@p<UBQ?[<�I�B�: ��<UV�A�=>< � <UB�K[@ B ��+ O�h���¢oyT! � i�i���O��9i�i��[¢�+2(qcd`a]�S@moU
iXy�y[¢XP

E{h-G�QrP���P � R����8_6+��!P&p2P���]9]8^DmoY�+~V�^!� ��P&p2P Q�V,12UZm^!cdm�P����Dm^§`ZRex�coVX`ZRe]8^ ]��2lnmo`ZV�vTvTRsctltRT^Dmd� vsR�`�mn]�S��amcd`Z_
b�_ZRT^��nve]-1 �EUZm0/§b!m^!cdYHlGV��8^Dmo`ZRTcgx!mvs�!_oP ��

�
 ��PRI�B�K�����<LA|KU?0@ <6BQ?M<2I�BQ: ��<UV�A�=>< � <UB�K[@ B ��+%O�h���¢,! � �����
���^+��8V�^9b!VXUZY\iXy�y[¢XP

E ¢oy|Gn�gVXUZY �5],1CmoU0+ �8]8�!^ pr^!��_ZvemoY�+.V�^!� p��<[w�DUWRs_a` Y�P �qRT_ZcdUWRTlGRT^!VX`ZRe]8^J]��Cltmo`ZV�v�vTV�^!� ltRs^Dm_���UZ]8l lnmo`ZV�v
covsbD`a`amoU � � m_Wb!ve`Z_�]���x!mvT�M`am_a`Z_oP���^ � ����

	sA�B � <UP"<UBQ?[<lA�B��	<6=><L?0= � A �� @vB�<UKrI�BQ: � @vB�<6H @���< � I�P �3<0=vK��
����+D��V���m_q�X¤��9¤�¤^+�� �!UWRTv8¢h�h�h9P

E ¢ ¢[Gn�@P/Q�P/� VX`Zb!l£V�^!�GQrP§� PD[C]8vTvTRs^!_oP!� cd]8ln��VXU�RT_a]8^n]���V���]�UWRe`Z��lt_u�E]�U�_Zb!S�_ZbDU"�:V�cdm `ZVXU"��mo`w�Dmo`amcd`ZRe]8^HV�^!�
Rs�Dm^/`ZRTx�coVX`ZRe]8^nb!_ZRs^�� `ZRslnmd� �D]8ltV�RT^ mvTmcd`aUZ]8ltV��8^Dmo`ZRTc RT^!�!b�cd`ZRe]8^¦��VX`ZV5P ��

�
 ��PRI�B�K�����<LA|KU?0@ <6BQ?M<rI�B�:
��<UV�A�=>< � <6B�KM@vB	� +�O�h�� � ! � ¢i�h�h��"¢OXy8��+&�8b�^Dm+iXy�y[¢XP

E ¢i-G � VXUZUZYHQ�P5��V�^��&UZmom_oP��	<6=><L?0=&@ A�B���
8KU=&@ V�I�=&@ A�B�I�BQ: � A,:���HJI�=&@ A�B � ��<LA�P ������I�PU=���P���]8�!^Fw RTvemoY�+!| m61
� ]�UL`Q+l¢h���¤9P

E ¢O-Glw RTvTvsVXUW�H��P��@V�^���1�RTvTv P��lA�B�H @ B�<LI�P���P A ��PRI�V	V4@vB	��� �"! B @ � <":#�8OTOQP A,I ? �/P krUZm^/`ZRscdm � V�vTvp+:¢h���h9P

OT¢


