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	 ��� � ���� �
H)T�	 ��������� �����	�� ��H@i%JjQa`KA®]WX Ji MC¯3JjT�JjI dKJj`¢¨2JKL§V*JjJKI i Jj`�djTNMCG%LcMnp)J¤ORI i
G T�Jj`�djTNMCG@{
LcMnp)J®��H'i JjQC`1i H�I H�L³QaMCJ¤G T�Ma�ORTNMCQCt�MCI
LcX J®�O�LNX Jj�O�LcMCdj`KA�]WX J��¤O�MaI
i Mn¯�JKTNJKI djJ
Ma`sMaI�V~X�O�LULNX J8�H'i JjQ�Ma`9f `�Jji ��H)TjA[q²G%TNJj`�djT�MaG%LNMCp)J³��H'i JjQFMC`YO®LcH'H)Q���H)TUX�f �ORI
i JKdjMa`�MaH)I'{§�OR��MaI _��yV~X MCQaJsO1i Jj`�djT�MaG%LNMCp)JU��H'i JjQ#��f `�L�LcJjQCQ3f%`r�RV~X�O�L��¤OR��Jj`WMnL�LcMCdo��� A
	s��LcJKIhO8i JK`NdjT�MaG%LNMCpRJZ��H'i JjQ5djORI�¨3JULcf%TNI JKihMCI�LNH�O8G%TNJj`�djT�MaG%LNMCp)JYH)I%JRA

g O�LNX Jj�O�LcMCdvORQ���H@i%JjQaQCMaI _�MC`¢O�G TNH'djJK`N`1LNX�O�L¢MCIyp)H)Qnp)Jj`1TNJj`�G3HRI i MaI%_hLcH OhTNJjORQ
`NMnLcf�O!LcMaHRI��5OR¨%`�LcTNORdKLNMaI _®O®G TNH)¨%QaJj��f `NMCI _�`NHR�J¢`�Ma��G QaM ��dvO!LcMaHRI ORI%i�OR`N`�f �G@LcMaHRI��
Jj`bLoOR¨%QaMa`�X MaI%_1OZTNJj`�G3HRI `NJsLNH[LNX JsG T�H)¨ QCJj����V~X%MadoX®�Ovt8MaIyp)H)Qnp)J~LcX Jrf `NJsHR�,�O�LcX J {
�O�LcMCdvORQ5p'Ma`�f�ORQCM�
vO!LcMaHRIhO�I i `�t'�¢¨2H)QC`��~ORI i J|pRO�Qaf�O�LNMaI _ORI ihdjH)���¢f I%MadvO!LcMaI%_�LNX�O�L
TNJK`NG2H)I `�JZLNH�`�JjQn�FORI%ihHRLNX JjT�`jA

ghH'i JjQCQaMaI%_�djORI I HRL¤¨3Jhi H)I J �JKdoX�ORI MCdvORQCQCt)A �£JKp)JKT�LNX JjQCJj`N`��rLNX JjT�J�ORTNJh`NH)��J
_)f MCi JjQCMaI JK`���H)T~X H&V±LcH�_)HOR¨2H)f%LrMCLvA ��J[djORI i Mnp'Mai JULcX%JZ��H'i JjQCQaMaI%_³G TNH'djJK`N`£MaIyLcH

�



LcX T�JjJY�ORMaI�`bLcJjG%`	�
� ��H)T��¢f QPO!LcMaHRI
� �O�LcX JK�¤O!LcMadjORQ2�¤ORI%MaG f QaO�LcMCH)I
� JKp�ORQCf�O�LNMaH)I

A � HRTN�¢f QaO�LcMCH)I¤djORI���MCI�LNf TNI ��¨3JUi Mnp'Mai JKihMCI�LNH¢LcX T�JjJZ`N�ORQaQCJjT*`�LcJKG `jA
� +;�!"�4����%$<��+2�
B)Arz'LcORT�LNMaI _YLcX J£��f Jj`bLcMCH)I5AF]WX Jr��f Jj`bLcMaHRIV*Js`�LcORT�L�V~MCLNXMC`*H���LcJjI8LcH'HYpRO�_)f J£H)T

LcH'Ha�)¨%Ma_#� As¦¡��MCL9MC`rp�OR_)f%J��5�OR�RJ1MCL9G%TNJjdKMa`�JRAY¦¡��MCLrMa`sLNH@H®¨%Ma_��2`Nf ¨2i Mnp@MCi J¢MnL
MaIyLNH��ORI�O�_)JvOR¨%QaJ9G�O�T�Lc`KA

�@A~¦§i JKI�LNMC��t'MaI%_�T�JjQCJKp�ORIyL~��ORdKLNH)TN`KA*�9JKdjMCi JUV~X MadoX���f�ORIyLcMnLcMaJK`£ORI i�TNJKQPO�LNMaH)I `�X MaG%`
ORT�JZMC�G2H)TbLoORIyL���HRT�t)H)f T~��f JK`�LcMCH)I O�I i�V~X MadoX�dvORI�¨2JZI%Jj_)QCJjdKLNJji5A

k%Arg O�LNX Jj�O�LNMadvO�QFi Jj`�djT�MaG%LNMaH)I5AD�ORdoX
MC�G2H)T�LcORIyLU��f�ORIyLcMnL§t�`NX HRf Qai ¨3J�TNJKG TNJ {
`NJKIyLcJji#¨�t�O�`Nf MnLoOR¨%QaJ³�O�LcX JK�¤O!LcMadjORQFJKI�LNMCL§t���J�Aw_ A �FO�p�ORTNMaOR¨ QCJ��-O���f I dKLNMaH)I �
O³_)JjHR�J|LcTNMCd ��_)f T�J���J|LcdRA*D�ORdoX T�JjQaO�LcMCH)I `NX%MaG®`�X H)f QCih¨2JYTNJjG%TNJj`�JjIyLcJKi ¨yt�ORI
Jj��f�O!LcMaHRI�� MaI%Jj��f�ORQCMCL§t��%H)TWHRLcX%JjT~`Nf MnLoOR¨%QaJU�O�LcX JK�¤O!LcMadjORQ3OR`N`�f �G@LcMaHRI5A

= �@$<��'"#�@$<�(�)� ��=?������:�4����%$<��+2�
]WX J³�O�LcX JK�¤O!LcMadjORQ,��H)TN�1f QPO�LNMaH)IhTcORT�JjQnt _)Mnp)JK`9f `YORI `bV�JKTN`Yi MCTNJjd|LcQnt)A �#J³f%`Nf�ORQCQCt
X�Ovp)J®LNH i H�`NHR�J�¤O�LNX Jj�O�LNMadj`KA ]WX MC`¢�O&t MCI�pRH)QCpRJ�O djORQadKf QPO�LNMaH)I ��`NHRQCp'MaI _ ORI
Jj��f�O�LNMaH)I ��G TNH&p'MaI _�O¢LcX%JjH)T�Jj� ��JKLcd�A

��� ����4-�%$<��+3�
¦§Ii%JjdjMCi MaI%_9V~X JKLNX JjT�H)f T���H@i%JjQ MC`�OY_RH@H'i³H)I J ��LNX JjT�J£ORTNJ~�ORIyt1LcX%MaI _)`FV*J~djH)f%Qai
LoOR��J�MaIyLcH�ORdKdjH)f%I�LjA
]WX J���H)`�L³MC�G2H)TbLoORIyL¢��f JK`�LNMaH)I djH)I%djJjT�I `³V~X JKLNX JjT�H)T¢I%HRL
LcX J[�H'i JKQ�_RMCp)JK`sLcX%J1djHRTNTNJKdKL9ORI `�V*JjTKAs¦¡��LNX J¢ORI%`�V*JjTN`YO�TNJ1I%HRL9O�djdjf%TcO�LNJ¢JjI HRf _)X
H)TYMC�*LcX J��H'i JKQ�X�OR`YHRLcX%JjTZ`NX H)TbLcdKH)�MCI _)`��-LNX JjI�V�J�`NX HRf Qai LcT�t LcH MCi JjIyLNMC��t LNX J
`NH)f%TNdjJK`sHR��LcX JZ`NX HRT�LcdKH)��MaI _)`KA�¦¡LrMa`~G2H)`N`�Ma¨ QCJYLNX�O�Lr�MC`�LcOR�RJK`rX�OvpRJ1¨2JjJjIh�¤O�i J[MCI
LcX JY�O�LcX%Jj�O�LcMCdvORQ;�ORI MaG%f QPO�LNMaH)I�A ��f@LrMCI��¤O�I�t¤dvOR`�Jj`WV*JZI%JjJji O¢I JKV©��H)TN�1f QPO!{
LcMCH)I5A � H)T�J E%OR�G%QaJ���MnL�dvORIH@dKdjf T�LcX O�L�`NH)��J~�'f ORIyLcMCL§t8HRT�T�JjQaO�LcMCH)I `NX%MaG `�V~X%MadoXV*J
I Jj_RQaJjd|LcJKi��5V�JKTNJ8��H)TNJ¢MC�G2H)TbLoORIyLsLNX�ORI V*J³LcX H)f%_)XyLvAZqr��LcJKTYO®I JKV ��H)TN�1f QPO�LNMaH)I
V�J~I JKJji�LcHUi HZI JKV>�¤O!LcX JK�¤O�LNMadjORQ@�ORI MCG f QaO�LcMCH)I `�ORI i�OUI JKV>JKp�ORQaf O�LcMCH)I5A�]WX'f%`	�
�¤O!LcX JK�¤O�LNMadjORQ��H'i JjQCQaMCI _rdjORI8¨3J�O9TNJjG2JvO!LcJji8d|t@dKQaJWHR�;LNX J�LcX T�JjJW��H@i%JjQaQCMaI _~`bLcJjG%`jA

�



qs��H)I _)`bL�LNX J�ORd|LcMnp@MnLcMCJj`�f I i JKT�LoO��RJjI8MCI1�O�LcX JK�¤O!LcMadjORQy��H@i JKQaQCMaI _£ORT�J � H)TN�1f@{
QPO!LcJ~LcX J9T�JvORQ {¡V*H)TNQCiG%TNH)¨ QCJj� � � H)T��¢f QaO�LcJWLcX%J9�¤O!LcX JK�¤O�LNMadjORQ�G TNHR¨ QaJK� O�I i�z@H)Qnp)J
LcX%J9�¤O!LcX JK�¤O�LNMadjORQ�G TNHR¨ QaJK�hAF¦§I�HRTNi JKT*LcH³`�H)QCpRJUO1��H@i%JjQaQCMaI _YG T�H)¨ QCJj��V�J9I%JjJji�O
I�f �¢¨2JjT9H���`N��MaQCQa`	��OR��H)I _)`bLsV~X MCdoX�ORTNJ1LNX J³OR¨%MaQaMnL§t�LcH ��� �	� ����� �9O®�O�LNX Jj�O�LcMCdvORQ
G T�H)¨ QaJK� ��T�H)� TNJvO�Qn{¡V*H)T�Qai
`�MCLcf O�LcMCH)I�� �� � � ������ LcX J�O�G G TNHRG TNMaO�LcJ®�O�LNX Jj�O�LcMCdvORQ
LcH'H)QC`¢I JjJKi Jji LcH�`NHRQCp)J�LNX J�G TNH)¨%QaJj� ��ORI i	��� ��LNX J�ORG G T�H)G TNMaO�LcJ��O�LNX Jj�O�LcMCdvORQ
LcH'H)QC`�LcH8`NHRQCp)JYG T�H)¨ QCJj��`jA

g O�LNX Jj�O�LcMCdj`�Ma`�HR��LNJjI8LcX HRf _)XyL*LNH[dKH)I `�Ma`�L*HR� ��I i MCI _Z��HRTN�¢f QaOR`F��H)T���f�ORIyLcMnLcMCJj`
HR��MaIyLNJjTNJK`�LYLcH�f `KA³¦§I LNX�O�LZORG%G TNHyO�doX��-dvORQCQaJji LNX J8ORI�O�QCt�LcMCdvORQ � ����� 	 ���	���5V*JT�JjQnt
X JjO&p'MCQCt
HRI �O�LNX Jj�O�LcMCdvORQ�LcX%JjH)Tbt)A ]WX JjT�J�Ma`8ORI H�LcX JKTO�G G TNH)ORdoX���V~X MadoX �MC_)XyL
ORQC�H)`bL�¨2JUdvORQCQaJKi ��
 ���
� �� � � ���� � ��� ��� � � ���� ����V~X MCdoX�djORI�`NH)��JKLNMa��Jj`�¨2JUf `�Jji5A
	9I J¢��H)T���HR�*�¤O!LcX JK�¤O�LNMadjORQ�J E@G3JKTNMa��JjIyLYMC`9dvORQCQaJKi � ����F �����	���A³]WX JjT�J¤ORT�J¢L§V�H
_)T�JvO�LYG MCQaQaORTN`rf G3HRI�V~X%MadoX�LcX J8J|E@G2JjT�Ma��JjIyLoORQ�`NdjMCJjI dKJj`ZTNJK`�L
�,LNX JjH)Tbt�ORI i J|E@G2JjT�Mn{
��JjIyLc`KA �*t9djH)IyLcTNOR`�L	�!LNX J��¤O!LcX JK�¤O�LNMadjORQ��ORI MCG f QaO�LcMCH)IsMCIYO~�O�LNX Jj�O�LcMCdvORQ!��H@i JKQ
HR��LNJjI�`NJjJK�`�LcHY¨2Jr¨ OR`NJKiV~X H)QCQCt1H)IHRI J~G MaQCQPORT���LcX%J~LNX JjHRT�t)A�]WX%Ma`�Ma`�QPO�TN_)JKQCtZLcTNf%J��
¨ f%L�I HRLWdKH)�G%QaJKLNJjQnt)AF¦§I®��ORd|L
�'LcX JUJ E%G2JjT�Ma��JjIyLoO�Q5ORG G%TNHyORdoX�� I i `W`NHR�J9f%`NJ9V~X JKI
V*JZi%H�O�LcX%Jj�O�LcMCdj`jA
$ M%F����$&��+2� �'&C�lkj5*365F36.^_ >`/m<�1N)A.^K >`/m)A5c/V5'd6)A.^d6-=1� 5F+6/V5�W�3 e;)A@]ShK . 3a>VH�36>n@Q-!. 36>P-=1
>VH'-Jx,Ky365'>`/V>:_fbJ-G36@Q-R>:@]_A/V5�Wj>P)o-=1!>`/VSB36>P-�>P)o)A>VH'-!@Jx,K�365'>`/V>:/m-=1��A5C)Ab�54>E)?KM1���� -R@Q-!.^_
H'-O36dN/V.^_ )A5 SB36>IH'-!SB36>`/m<O36.t>IH'-=)A@]_��6Zrk�1!/VShK . 36>`/m)A5 1N)A.^K�>`/m)A5u36>`>P-!SjDF>V1 >E)T-=1!>`/VSB36>P-
>VH'-4dA36.^K'-v)Peh3Xx,Ky365'>`/V>`_X8,_aSh/VSh/m<��A/V5�W��:1!/VShK . 36>`/V5�W�� >IH'-h+6_A5F36Sh/m<v8!-=H�36dN/m)AK�@v)Pe
>VH'-r1!_ 1!>E-!S /V5'd6)A.^d6-O+��I[!>05C-=-O+A1\.2-=1=1?>VH'-=)A@]_48,K�>p.2)A>V1 )Pe�D�36>:/m-!5C<=-?365F+�� )A@ <=)ASjDFK�>E-!@
>`/VST-��6Z

g O�LNX Jj�O�LcMCdvORQ2��H@i JKQaQCMaI _YMa`�LcX JYO�dKLcMnp'MCL§t�HR�,LcTNORI `�QPO�LNMaI _1O¢TNJvO�Q�G T�H)¨ QaJK��MaIyLcH
OY�¤O�LNX Jj�O�LNMadvO�Q@��H)T��hA�]WX Jr�O�LNX Jj�O�LcMCdvORQ'��H)TN��Ma`�`NH)Qnp)JKi®ORI i�LcX JKI¤MCI�LNJjT�G TNJ|LcJji
¨�ORdo�LcH�X JjQCG�J E@G QPORMCI�LcX JY¨2JjX�Ovp'MaH)f%TWHR��LNX JYTNJjORQ,G TNHR¨ QaJK�hA
��X JjI
Oh��H@i JKQ�Ma`Yf `�Jji��FMnLZ�¤Ovt�QaJjORi�LcH MCI djHRTNTNJKdKL[G TNJKi Mad|LcMCH)I5A¤]WX%J¤��H@i JKQ

Ma`*HR��LcJKI®��H@i M ��Jji �'��T�Jj��f JjIyLNQCt®i%Ma`NdjORTNi%Jji���O�I i®`NHR�J|LcMa��Jj`*f `NJKi�ORIyt'V�Ovt®¨2JjdjORf `NJ
MCL¢Ma`³¨2JKLNLNJjT¢LNX�ORI I HRLNX MaI _%A
]WX Ma`³MC`¢LcX J®V�Ovt `NdKMaJjI%djJ�i JKpRJjQCH)G `jA ��X�O!L8�¤OR��Jj`
�O�LcX JK�¤O!LcMadjORQ2�H'i JjQC`Wf `NJ|��f Q���¦¡��V*J��R`NG2JvOR��MCI��¤O�LNX Jj�O�LNMadj` �¢LcX JKI��

B)A ��J��1f `�L���H)T��¢f QPO!LcJ�H)f T�Mai%JvOR`�G T�JjdjMC`NJKQCt ORI i `NH>ORTNJ QaJK`N`�QaMC�RJjQnt>LNH QCJKL
MC�G QCMadKMCL*OR`N`�f ��G%LcMCH)I�`NQaMCG�¨�tRA

�@A ��JYX�Ovp)JZO�dKH)I dKMa`NJo�)QaORI _)f OR_)J,�¢V~X%MadoX�JjI dKH)f TcO�_)Jj`£�¤O�I MaG f%QPO�LNMaH)I5A
k%A ��JYX�Ovp)JZO�QaORTN_RJ9I�f �¢¨2JjT~HR��G3HRLNJjIyLcMaORQaQnt¤f%`NJK��f%Q5LcX JKH)TNJK�`£Ovp�ORMaQaOR¨ QaJ�A

B&�



u A ��JZX O&pRJ[X%Ma_)X@{¡`NG2JjJKi�dKH)��G f%LcJKTN`rOvpRO�MaQPO�¨ QaJ£��H)TWdvORT�T�t'MaI%_�HRf%L~dvORQCdjf QaO�LcMCH)I `KA
]WX JjT�J1Ma`~O³LcTNORi J {§HR¯�¨2JKL§V*JjJKI MCLNJj��`~kO�I ihu���]WX%JjH)Tbt�Ma`~f `NJ|��f Q,��H)TWi TNO&V~MCI _

_)JjI%JjTcO�Q djH)I%djQaf%`NMaHRI `���TNHR� `�Ma��G QaJ*�H'i JjQC`FORI%i³djH)��G f%LNJjTN`�O�TNJ�f `�JK��f Q ��HRT�i TNO&V~MCI _
`NG2JjdKM ��dYdjHRI djQCf `NMCH)I `W��TNH)� djH)��G QCMadvO!LcJji���H'i JjQC`jA

]WX JjT�J9ORT�J£L§V*H¢ORG%G TNHyO�doX Jj`�LcHYLcJvO�doX MaI _1OZ`bt'QaQPO�¨ f `�MaIORG G QCMadjOR¨ QaJW�O�LNX Jj�O�L�{
MadK`jA

	UI%J�V�OvtYMa`5LNH£dKH)I `�Mai JKT�OWG�O�T�LcMCdjf QaORT5�O�LcX%Jj�O�LcMCdvORQ<LcH)G%Mad�ORI iULNH£MCQaQCf `�LNTcO�LNJ�MCLN`
ORG G QCMadjO�LcMCH)IhMCI Op�ORT�MaJ|L§t�HR��i MC¯3JjT�JjIyL9`�MCLNf�O�LcMCH)I5A � H)TsJ E%OR�G%QaJj`��2LNX J¢i Mn¯�JKTNJKI�LNMPORQ
Jj��f�O�LNMaH)I

� � � � 
���� �

X�OR`�I HRL�H)I%QCt�ORI Ma��G2HRLcJKI�L�ORG G QCMadvO!LcMaHRI MaI�dvORT�¨3HRI©djORTN¨2H)I�i�O�LNMaI _��r¨ f%L�MCL�MC`
ORQa`�H[LNX J9_)H&p)JKTNI MCI _¢JK�'f O�LcMCH)I��H)T*�¤O!LcX JK�¤O�LNMadjORQ ��H@i JKQa`�V~X MadoX�T�JjG T�Jj`�JjIyL���M ��LNX J
G3HRG f QPO!LcMaHRI�doX�ORI _)JK`sHR�FO�`�MaI _RQaJU`NG2JjdKMaJK`	� ��MCM ��LNX JZV�Ovt�MaI�V~X MadoX O�i%TNf _�QaH)`�Jj`~MCLN`
djH)I%djJjIyLNTcO�LNMaH)I�MaI�LcX%JZ¨2H'i%t�ORI%i ��MaMaM ��LNX JY�¤ORI%I JjTWMCI�V~X%MadoX�V�O�LNJjT~djH'H)QC`jA

]WX Ma`WMC`WH)I JUHR�-LcX%JUG3H&V*JjTN`~HR���O�LcX JK�¤O!LcMadjORQ2ORI�ORQnt'`NMa`��FLcX JYO�dKLcf ORQ5_)H&p)JKTNI MCI _
Jj��f�O�LNMaH)I%`ZdjORI�¨3J8T�JjG T�Jj`NJKIyLoO�LNMCp)J8��H)TU�ORIyt `�MCLcf O�LcMCH)I `9MCI i%MC¯3JjTNJKIyLYi Ma`�djMaG%QaMaI%Jj`	�
`NH�LcX�O�Lr¨yt�`NH)Qnp@MCI _³LcX MC`rHRI J[JK��f�O�LcMCH)I�V�J[X�Ovp)J¢J|¯�JKdKLcMnp)JKQCt�`NHRQCp)JKi�O³V~Mai JZTcORI%_)J
HR��G TNH)¨%QaJj��`jA

q±`NJKdjH)I i�O�G G TNH)ORdoX®LcH1LNJvORdoX%MaI _³O�G G QaMCdvOR¨%QaJ~�¤O!LcX JK�¤O�LNMadK`*MC`�LNH¢djH)I%`NMai%JjT�LNX J
ORG G QCMadjO�LcMCH)I�HR�W�O�LcX JK�¤O!LcMadK`ULcH i%MC¯3JjTNJKIyL1i MC`NdKMaG QCMaI JK`Zi%MCp'Mai JKi#f G#H)I
O�`Nf ¨���JKdKL
¨�OR`�Ma`jA

]WX JjT�J�O�TNJ��ORIyt _)H'H@i>TNJvO�`NH)I `�LNH MaI dKQaf i J �H'i JjQCQaMCI _#MCI LcX J�`�doX H@HRQ9djf T}{
TNMCdjf QCf �hA¤¦§I#_)JKI JjTNORQ � � p)J®ORTN_)f%�JKI�LN`[X O&pRJ®¨2JjJjI#G TNJK`NJjIyLNJji OR`1O�TNO�LcMCH)I�ORQCJ¢��H)T
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