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�CBEDFBHGJI�K5BEDFBELNMOGQPRGSL�TU��BVIRGJKFMWGJXYBELNMWT>P�B
Z\[] D �_^ G`PRGY
�L �ba BEKFD � PRGJP�B$ZRBEP�BVKWGJcdP�B@e�BVKgf
LRGQXih�j ^ T ^ TkXlTmIRGQKFMWB@P�TkD ^ K�[BEP � MWTJD�I�GJKWG
GnTkhoMWBEL�p^JqGJTrP�TnMs[] M5j�ctTuP�B.��Tkj�M5TkKvBVX
w �yxBEL ^V� GJDVz

��K � BELNMWGJP�TkKV{1e1K5TJ|2z�ZRBEKFLRGJL�P�Tl}JTkKF~kB$��GJXYIRG � Tm�STkK5GJBED
w T�f�TkK � BELNMWGJP�TkKV{1e1K5TJ|2z w ctGJj�P � Tl��BEL�BVP � M5TYP�Gl� � c a G`ZRj�KgMOGJP�T

�Y�)�1�����@���)�
�y�����1�)�J�

e�KFTJ|2z�ZRBEKFLRGJL�P�TH}JTkKF~kB@��GJXYIRG � TY�STkKWGQBED�f�
,Z�e��.��e1K5BED � P�BVLNMWB@B@TJK � BVLNMOGJP�TJKO�
e�KFTJ|2z w c�GQj�P � Tm��BEL�BVP � M5TlPRGY� � c a G`ZRj�KFMWGJP�Tif�
,Z'e��u�y�UBEXih�KFTmB ^ TQf�TJK � BVLNMOGJP�TJKO�
e�KFTJ|2z���GJj�Ks[] ^V� Tm��TkX � L�~kj�BED w TJj�M � L���TYZ � c_��T$f�
�Z�e��.�y�SBVXih�KFT!�
e�KFTJ|2z��1K5L�BVDFM5T w GJKFL�B � K5TYe�BVD5D5TkGH��GJI)TJD5Tif�
,Z�e��.���SBEX�h�K5T!�
e�KFTJ|2z���j � D w GJKFctTkD���GJK ^E� GiP�B@��L�P�K5GJP�B�f�
,����}��y�UBEXih�KFT!�
e�KFTJ|2z�� � ctDFTkL>��TkL � LS� GJL ^ � � L¡f�
,Z1��� �y�UBEXih�KFT!�

��B ^V� |¢B,f�e�BVK5LRGQXih�j ^ TYf��\K5GJD � c
��h�K � c)f\£J¤k¤J¥
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�,~kK5GJP�Bop^ T GJTkD$I�K5TJ|¢BVD5DFTkK5BVDlZRBVK5LRGJL�P�T �STkK5GJBED�B w c�GJj�P � T�Z j�KFMOGQP�T I BEc�GSI�K5B ^E� D5G
TkK � BELNMOG)p^QqGJTlGJTHc_TkL�~kTmP�BVD5D5B$MWKWGQhRGJct��T�z\��Xih)TJD�D qGJTHB���BVXlI�ctTkD�P�B@P�BEP �_^ G)p^QqGJT�� BELNM5j�D � GJD5XYT
B ^ TkXYI)B�M xBEL ^E� G`BVX"|g[] D �t^ Goz

��4M5ToP�TkD�TkD@GJX � ~kTkD�B ^ TkctBV~NGJD�P�TS��BEIRGJKgMOGJXYBELNM5TUP�BHZ\[] D �_^ G�� ^ TkX TkD��!jRG � D�M �_a B
j�XHG h TNG ^ TkL a��_a xBVL ^E� G�z'�/GJX ��� GJP�B ��T�KFBED5I B � MWT�B�T�GQI)T � T P�B�MWT�P�TkD |¢TkK5GJX � XlI�KFBED ^E� L�P�[] a B � D
BEX a [GJK � TkD XYTkXYBELNMWTkD�GQTYc_TkL�~kT`P�BED5DFBED,GJL�TkDVz

��DgMWBVL�P�T TkD@XYBEj�D�GJ~kKWGQP�B ^V� XYBELNMWTkD�BlK5BEDFI)B � M5T�G>MWT�P�T�T ^ TkKFI)TSP�Bl|¢j�L ^E� TkL�[GJK � TkD
P�TY�	Z!��BEc_BED�D qGQTlB���BVXlI�ctTkD P�B�I�KFT#"RDFD � TJLRGJc � D5XYTiB��!jRGJc � PRGJP�B	L�TYDFBEK ao� p^ TYI�[j�h�c �t^ T�z

�,T w%$ e'&6I BEctTmGQI)T � T("RLRGJL ^ B � K5T��RBVD5DFBEL ^V� GJc�IRGQKWGYGmKFBsGJc ��� G)p^JqGJT`P�BED5D5GYM5BED5BQz
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$ BEDgMOG:MWBVD5B#�,BEXYI�K5BV~NGJXYTkD¡T ^ TkL ^ B � MWT/P�B MWK5GJL�Dg|¢TkK5XlG)p^JqTJBED�P�B ��TJctTkL�TJX � G8IRGJK5G
^ GJK5G ^ M5BEK � � GJKiGJDiI�KFTkI�K � BEPRGQP�BED`~kBVTkX/[BVMWK �t^ GJDiP�TkD�XHG � D�P �ba BVK5D5TJDYD � DgMWBEXlGJD�|2[] D �_^ TkD �1P�BEDFP�B
D � DgMWBVXHGJD ^ TkDFXlTkcs[Tk~ �_^ TkD � ^ TJXlT¡I TkK�B��oBEXYI�ctT���T�h�j�KWG ^ T�L�BV~kK5TU�\��� BmG ^ TJK5PRG¡L�BV~kKWG �dG
|g[] D �_^ G�P�G XlGQMo[BEK � G ^ TJL�P�BEL�DWGJPRG � ^ TJL�BEDmP�B�~kK5G "�M5B�B�D5j�I BEK��Rj � P�TkDEz:� ��TJctTkL�TJX � GUI ToP�B
D5BEK � LNMWBEKFI�K5B�MOGJP�G ~JBETkXYBVM5K �t^ GJXYBELNMWB ^ TkXYT T K5BEDFj�c_MWGJP�T P�T MWK5GJL�DFI)TkKgMWB�IRGQKWGJc_BEctTSP�B a B¬f
MWTkKFBED�TJj8BEDFI � L�TkK5BVD`GJT�c_TkL�~kTUP�B ^ GJX � L���TkD	|¢B ^ �RGJP�TkDEz���ctG [B��Fj�DFMWGJXlBVLNMWBHj�XHG>XlBVP � P�G
PRG+Xij�PRGJL'p^ G GJP��!j � K � P�G I TkKYBED5D5GJD¡BVL!M � PRGQP�BED ��j�GJL�P�T8M5KWGJL�D5I TkKFMWGJPRGJDlIRGJctBVc�GJXYBELNM5BSGQT
ctTkL�~JT¡P�B ^ GJX � L���TkD�|¢B ^ �RGQP�TkD�Tkj a�� GHP � |¢BEKFBELNMWBVD ^ GJX � L���TkDEz	�6��TkctTJL�TkX � GmP�BVM5BEK5X � L�G¡T
xGJL�~kj�c_TmP�B$P�[B " ^V� M�BELNMWKFB�GQD�I TkD � p^JqTJBED "RLRGJc�B � L �_^E� GJc)P�TkD a BVM5TkK5BVD,B�BEDFI � L�TJK5BEDVz��1c�G [B�j�XlG
I�K5TkI�K � BVPRGJP�B�~kc_TkhRGJcoPRG a GJK � BEPRGJP�B�B ^ TkXlT	MWGJc�D5BVK a B ^ TkXlT	|¢BVK5KWGQXlBVL!MWG	IRGJKWG ^ ctGJD5D � " ^ G)p^JqGQT
P�B�BED5I�G)p^ TkD2f M5BEXYI)TkDVz

�,LRGJc � D5GJXlTJD\T`MWK5GJL�D5I TkKgMWB	IRGJK5GJctBVctT`P�B a BVM5TkK5BVD�B	BVD5I � L�TkK5BVD�L�TmBED5I�G)p^ TQfyMWBVXlI TmP�T
h�j�KWG ^ TiL�BV~kK5T��\����B,BVX4D5BE~Jj � PRG@BEDgMWBEL�P�BEXYTkD�L�TJD5DWGQD�GJL�[GQc � DFBED�IRGJK5G�G ^ TkK5PRG@L�BE~JKWG�� �!j�B
I)T�P�B�DFBEK � LNMWBEKFI�K5B�MOGJP�G ^ TkXYT¡GY|¢Tkct��BEG)p^JqGQTHP�B a [GJK � TkD�h�j�K5G ^ TJD�L�BE~JK5TkD	����� GJT¡ctTJL�~kTYP�T
B � �oTQf � z �1DFMWj�PRGJXYTkDmT ^ TkXlI TkKgMOGJXYBELNMWT P�B a [GJK � GJD�[TkKFh � MWGJDmB a BEK � " ^ GJXlTJDlG B � � DFM xBVL ^E� G
P�B hRGJL�PRG:P�B � L a GJK �gxGJL ^E� G P�B ��Tkc_TkL�TkX � G IRGJKWG ^ BEKFM5TkD a GJctTkKFBED�P�T/K5G � T:PRG [TkKFh � MWG BEX
|¢j�L'p^JqGQT+PRGQDlI�KFTkI�K � BEP�GJP�BEDmP�T+h�j�K5G ^ T B>PRG ^ TkK5PRG L�BV~kKWG�z �1X D5BV~kj � P�G P � D ^ j�M � XlTkDmGQD
MWKWGQL�|¢TkK5XlG)p^QqTkBED�P�B���Tkc_TkL�TkX � G ^ TkXYT@j�XHG	|�GJD5B�~kBVTkX/[B�MWK �t^ G	B�� � DFM5BELNMWB�BEXrBEDgMWKFj�MWj�K5GJD ^ j�K2f
a GQD P�B	~kKWG "�MWBQz���DFDWGJD�BVDFMWKFj�MWj�KWGJD�I TkD5DFj�BEX D � XYBVM5K � G ^�xTkL �_^ GiB	D qGJT`|¢TkK5XlGJPRGJD\G`IRGJKFM � K�PRG
K5BVM � K5GJPRG�Tkj � L�D5BVKQp^JqGQT$P�B�XHG�MWBEK � GJc�PRG@|¢Tkc_�RG	P�B�~kKWG "�MWBJz��1DgMWj�PRGQXlTkD�G$B �!j �_a GJc xBEL ^V� G	BELNMWKFB
TY��GJX � c_M5TkL � GQL�Tl« µ��
	 «�·�� µ ® ° µ ® � B	Tm�RGQX � c_MWTJL � GJL�T$P�B�� � KWG ^ IRGJKWGi|s[BVK5X � TkL�D�L qGJTmXlGJD5D �_a TJD
BEXrBEDFIRG)p^ TkD ^ j�K a TkD\B�P�B�MWBVK5X � LRGJXYTkD1TkD�BEDgMOGJP�TkD�BVctB�MWK xTJL �t^ TkD �Nh BEX ^ TkXlT@G	|�GJD5B�P�B��\BVK5K
�
P�T8D � DFM5BEXlG�z
�1DgMWj�PRGQXlTkDlG � L�PRG GJDYI�K5TkI�K � BVPRGJP�BVDl~JBETkX/[BVM5K �t^ GJDmP�BUD � DgMWBVXHGJDlGJL�[GQctTk~kTJDEz
�'G � D�D � DgMWBVXHGJD M xBEX D � P�TYB ��MWBVL�D �ba GQXlBVL!M5B$BVXlI�K5BE~kGJP�TkD ^ TkXYTmc�GJh TkK5GQM [TkK � TiI�GJKWGmD � DFMWBVXHGQD
^ TkDFXlTkcs[Tk~ �_^ TkD�B�~kKWG a�� MWG ^E� TkLRG � DEz��,L�GJc � DWGJXYTkDCG�~kBVTkXYBVMWK � G P�B�j�X a [TJKFM �_^ B�GQMWK5G a [BVD'P�B�j�XlG
X/[B�MWK �_^ GYB �!j �_a GJc_BELNMWB �GHX/[BVM5K �t^ GlP�B$j�XlG ^ TJK5PRG ^ [TkD5X �t^ G ^ TkX BEDFM5K5j�M5j�KWG � LNMWBVK5LRG�z,��I)TkK
"RX �NP�BVMWBVK5X � LRGQXlTkD�GQD�MWKWGQL�DF|¢TkKFXHG p^JqTkBVD�P�B���TkctTkL�TkX � G,IRGJK5G	Pof�h�K5GJLRGJD � � DFM5T [B#�!BEDgMWj�PRGQL�P�T
GJD�I�K5TkI�K � BVPRGJP�BVD	MWTkI Tkc [TJ~ �t^ GJD�P�BYj�X j�X h�j�KWG ^ TUL�BE~kKFTSBVXih BEh � P�TSL!j�X BVD5IRG p^ TQfyMWBEXYI T
P�B�P � XYBEL�D qGJTmD5j�I BEK � TkKVz
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��L/M5� � D$MW��BVD � D���B>j�D5B¡M5��B ^ TJL ^ BVI�MYTJ|���TkctTJL�TkX � MWK5GJL�Dg|¢TkK5XlGQM � TkL�D � L:TkKFP�BEKiM5T
^ �RGJKWG ^ MWBVK � � B\M5��B�~kBVTkXlB�MWK �t^ GQc�I�K5TkI BEKgM � BVD�TJ| DFTkXlB�I�� ��D �t^ GJc�D���DFMWBVXlDVz�� � L ^ B ^ TkD5XYTkctTJ~ �t^ GJc
D
��DFM5BEXYD � |¢TkK � L�DFMWGJL ^ B#���\��� h�ctG ^	� ��Tkc_B�GJL�P
h�c�G ^	� DgMWK � L�~���MWT I�� ��D �_^ D¡TQ| ^ TkL�P�BEL�DFBEP
XHGQMFMWBVKEzi� �RG�M � M � L ^ ctj�P�BED�~kK5GJI�� � M �t^$^ TkL�BED$GJL�P D5j�I BEK��Rj � P�DEzm� ��BY��Tkc_TkL�TkX � ^ TJj�ctP h B
~kBETkXYBVM5K �_^ GJc_c � � LNM5BEK5I�K5BVM5BEP+GJD�MW��B`K5BEDFj�c_M�TQ|�G�IRGJK5GJctc_BEcdMWK5GJL�D5I TkKgM�TJ| a B ^ MWTkKFD$TJK�D5I � L�TkKFD
MW��KFTkj�~k��TJj�M ^ c_TkD5BVPUI�GQMW��DVz
� M � D B ��G ^ MWc��HMW��B@XYBsGQD5j�KFB	TJ|�M5��B ^ �RGJL�~kB@G ^ �!j � K5BEP�|¢TkK�M5��BEDFB
BELNM � M � BVD�����BELvM5��B ��GQK5B>IRGJK5GJctc_BEc\M5KWGJDFI)TkKgMWBVP MW��K5Tkj�~J��Tkj�M ^ c_TkD5BVPvTkK`M5��K5Tkj�~k� P �
� BEK5BVLNM
IRGQMW��DEzn� ��B ��TkctTkL�TkX � P�BVM5BEK5X � L�BED¡MW��B P�B " ^V� MUGJL�~kctB h BVM���BEBVL M5��B "RLRGJc�GJL�P � L � M � GJc
I)TkD � M � TkL�D\TJ|'M5��B a B ^ MWTkKFD�TJK�DFI � L�TkK5DVz�� M � D�Gm~JctTkhRGQc I�K5TJI)BVKFM ��TJ|�MW��B�XlGJL � |¢TkctP�GQL�PSDFj ^ �
D5BEK a BVD�GJD�GiMWT�Tkc�|¢TkK�M5��B ^ ctGJD5D � " ^ GQM � TkL�TJ|�P �
� BEKFBELNM�D5IRG ^ B�fyM � XYBEDVz

�8B�GQLRGJc � � BlMW��BHIRGJK5GJctc_BEc1MWK5GJL�DFI)TkKgMiTJ| a B ^ MWTkKFD`GJL�P:DFI � L�TJK5D � L+M5��B¡D5I�G ^ B¬f M � XlB
TJ|�G �\���
h�c�G ^	� ��Tkc_BJz �,L�P/G�| MWBEK���B�B ��M5BEL�P�Tkj�K`GQLRGJc � � � BED$MWT G h�ctG ^	� DgMWK � L�~���� �_^ �
^ Tkj�c_P¡h B � LNMWBVK5I�KFBVM5BEPUGJD G�|¢Tkc � GQM � TkLmTJ|dXlGJL �lh�c�G ^	� ��Tkc_BED\M5TictTJL�~ � f�G � � DVz��8B	DgMWj�P��HMW��B
h)BV�RG ao� Tkj�K�TJ|�XlGJL �>TkKFh � M5D,GJL�P a BVK � | ��MW��B$B � � DgMWBEL ^ B�TQ|1��Tkc_TkL�TkX � � L a GJK � GJL ^ B@h�GJL�P�|¢TkK
^ BEKgMOG � L�D a GJc_j�BED@TJ|�M5��BHTJK5h � MWD@KWGJP � j�DEz��+B¡GJc_D5TSGJK5~Jj�BlM5��BH��TJctTkL�TJX � MWK5GJL�Dg|¢TkK5XlGQM � TkL�D
GJD`G�~kBVTkXYBVMWK �t^ GJc�I��RGJD5B�B�� � DFM � L�~ � L8M5��B ^ j�K a BVP DgMWKFj ^ M5j�K5B�TJ|�~JKWGJI�� � MWBQz � ��BVD5B>DFM5K5j ^ f
MWj�KFBED�I TkD5DFBED5B ^ TkL �t^ GJc�D
��XlXYBVM5K
�vGJL�P GJKFB�|¢TkKFXlBVP
|¢K5TkX MW��B B ��MWK5G ^ M � TkL�TkK � L�DFBEKgM � TJL
TJ|,XlGQM5BEK � GJc\|¢KFTkX M5��BS~JKWGJI�� � MWB�c_BsGQ|2z��+BUDFMWj�P �:MW��B>B ��j �_a GJctBVL ^ B>h BVM���BEBVLvMW��B>M � ~k�NMFf
h � L�P � L�~��,GQX � c_MWTJL � GJL/GQL�P�M5��B � � KWG ^ B �!jRGQM � TkL |¢TJKYL�TkLvXlGJD5D �_a BU|¢BVK5X � TkL�D � L ^ j�K a BEP
D5IRG ^ BED@GJL�P P�B�MWBVK5X � L�BiM5��B`BEc_B ^ M5K5TkL �t^ DFMWGQMWBVD �dGJD���BEc_c'MW��Bm� � KWG ^ e1�RGJD5BmTJ|�MW��B`D
��DFM5BEXUz
�8B	GQctD5T$B ��GJX � L�B�MW��B�~kBETJXlB�MWK �_^ I�K5TkI BEKgM � BVD\TJ|CGQLRGJctTJ~kTkj�D�D
��DFM5BEXYDEz��oj ^ ��D���DFMWBVXlD ��G a B
h)BVBEL/B ��MWBVL�D �ba BVc � j�D5BEP GJD`G ctGJh TkKWGJTJK
� |¢TkKiDgMWj�P��8MW��B�I�K5TkI BEKgM � BED�TQ|�~JKWG a�� MOG � TkLRGQc�GQL�P
^ TkDFXlTkc_Tk~ �_^ GJcCD
��DFM5BEXYDEz��8BYGJLRGQc � � B`MW��BY~JBETkXYBVM5K
� TQ| G a TkKgMWB�� h � XYBsGQL�D�TJ|�G�XYBVM5K �t^
B �!j �_a GJc_BELNM,M5T¡MW��B�XlB�MWK �_^ TQ|\G ^ TkDFX �_^ DFM5K � L�~�� � M5� � LNM5BEK5L�GJc'DgMWK5j ^ MWj�K5BJz���L�P "RLRGJc_c ����B
P�BVM5BEK5X � L�B�MW��B���Tkc_TkL�TkX �HMWK5GJL�Dg|¢TkK5XlGQM � TkL�D�|¢TkK�GmP�f�h�K5GJL�BJz
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� L�T�p^JqGJTSP�BY��TkctTJL�TkX � GlM5BEX D � P�T a GQDFMOGQXlBVL!M5BlBVXlI�K5BE~kGJPRG>IRGJKWG ^ GQKWG ^ MWBEK ��� GJK@G
~kBETkXYBVM5K � G�P�B�P �ba BEKFD5TkDmBVD5IRG)p^ TkDgfyMWBVXlI TkDEz+�,DiM5KWGJL�Dg|¢TkK5XlG)p^QqTkBED`P�B���TkctTkL�TkX � GUD qGJT j�XlG
XlBVP � PRGlPRG¡Xij�PRGQL'p^ G>GJP��!j � K � PRGHLRG¡P � K5B�p^JqGJT�P�B`j�X a B�MWTkK	TJj j�X ´ ¨ µ ®�¯�ª �!jRGJL�P�TUBVD5DFBED
D qGJT8M5KWGJL�D5I TkKFMWGJP�TkD¡I�GJKWGJc_BEctGJXlBVLNMWBSGJT K5BVP�TkKlP�B ^ GQX � L���TkDY|¢B ^ �RGJP�TkD¡Tkj
BVLNMWK5B I TkLNMWTJD
P � DgM � LNM5TkD �kI TkK�P � |¢BEKFBELNMWBVD ^ GJX � L���TkDEz'�1D5D5B M5KWGJL�DFI)TJKFMWB I�GJKWGJc_BEc_T,K5BVD5j�cbMOG�L!j�XlG�P�B " ^E�yxBVL ^E� G
GJL�~kj�ctGJK�BVL!M5K5BYGJD	I TkD � p^JqTkBVD "RLRGJc'B � L �_^E� GQc�P�T a BVMWTJK@TJj ´ ¨ µ ®�¯�ª�z$�r��Tkc_TkL�TkX � GmMWBEX D � P�T
P�BVM5BEK5X � L�GJPRG IRGJKWG j�XlG X � KE[] GJP�B�P�BSD � DgMWBEXlGJD`|g[] D �t^ TkD ��BEL a Tkc a BVL�P�T:P�BVD5P�B ^ TkDFXlTkc_Tk~ � G��
|g[] D �_^ G8P�G/XlGQMo[BEK � G ^ TJL�P�BEL�DWGJPRG ��D � DFMWBVXHGQD>GJL�[GJc_Tk~kTkDHG ^ TkXYI�j�MOG p^JqGJT �!j xGJLNM �t^ Goz4��j�MWK5G
a GQK � [G a BEc�|¢j�L�PRGJXYBELNMOGQc ^ TkL�B ^ MWGJPRG �G���TJctTkL�TJX � G�� MOGJXih�[BEX hRGQDFMOGQL!M5B+joM � c ��� GJPRG8IRGQKWG�G
^ TkXYI�K5BVBEL�D qGJT�PRGQD'I�KFTkI�K � BEPRGQP�BEDdMWTkI Tkcs[Tk~ �t^ GJD�P�B a [GQK � TJD�BVD5IRG)p^ TkDgfyMWBVXlI TkD �JD qGJT,GJD a GJK � [G a B � D
P�B ^ TkLNMWTkKFL�T �!j�B�D qGJT�Tkh �FB�MWTkDCXlGQMWBVX
[GQM �t^ TkD �!j�B ^ TkLNM xBEX � L�|¢TkK5XlG)p^QqTkBED�P�B ^ TJXlT�TkD a BVM5TkK5BVD
Tkj>BED5I � L�TkKFBED�Xij�PRGQX"P�BVI)T � D�P�B�D5TJ|¢KFBEK�GmG)p^JqGJTmP�B�j�X MWKWGQL�D5I TkKFM5B�IRGJKWGQctBEc_T�z

� MWBVD5B¡BVDFMR[G�TkK5~kGJL ��� GJPRGUPRGSDFBE~kj � LNMWB¡XlGJL�B � KWGo{�L�T I�K � XYB � K5T ^ GQI�[] M5j�ctT��CP � D ^ joM � f
XlTkD�TkD ^ TJL ^ B � MWTJDiL�B ^ BEDFDR[GJK � TkDmIRGJK5G � LNMWKFToP�j �E� K�G L�T)p^JqGJT P�B���TkctTkL�TkX � G�z $ T D5BV~kj�L�P�T��
BEDFM5j�PRGJXYTkD�TlM5KWGJL�DFI)TJKFMWB@IRGJK5GJctBVctTmP�B a BVM5TkK5BVD,B@BEDFI � L�TJK5BED�L�THBVD5IRG p^ THM5BEXYI)TYP�THh�j�KWG ^ T
L�BE~kKFT>�\��� BiBEX D5BV~kj � PRGHBEDgMWBVL�P�BEXYTkD�L�TkDFDWGJD�GJLRGJc � D5BVD,IRGQKWG�G ^ TkK5PRG¡L�BE~kK5G�� �!j�BiI ToP�B
D5BEK � LNMWBVK5I�KFBVMOGQPRG ^ TkXlTiG@|¢Tkc_��BsG)p^QqGJT�P�B a [GJK � TkD\h�j�KWG ^ TkD\L�BE~kKFTkD �\��� GJT$ctTkL�~kT�P�T�B � �oTQf � z
$ T�M5BEK ^ B � K5T ^ GQI�[] M5j�ctT��!BVDFMWj�PRGJXYTkD GJD\M5KWGJL�DF|¢TkKFXHG)p^QqTkBED\P�B���Tkc_TkL�TkX � G	IRGQKWGiPof h�KWGJL�GJDEz $ T
��j�GJKFM5T ^ GJI�[] MWj�c_T���BVDFMWj�PRGJXYTkD�GJD�I�K5TkI�K � BVPRGJP�BVD�~kBETkX:[BVM5K �_^ GJD�P�B@D � DgMWBEXlGJD�GJL�[GQctTk~kTJDEz���G � D
D � DgMWBVXHGJD�M xBVX D � P�TlB ��MWBVL�D �ba GJXlBVLNMWBiBVXlI�KFBE~NGQP�TkD ^ TkXYTHc�GQh)TkK5GQM [TJK � TmIRGQKWGlD � DgMWBEXlGJD ^ TkD2f
XlTkcs[Tk~ �_^ TkD�B`~kK5G a�� MOG ^V� TkLRG � DEz��,LRGQc � D5GJXYTkD,G¡~JBETkXYBVM5K � GlP�Bij�X a [TJKFM �_^ B�GQMWK5G a [BVD	P�B`j�XlG
X/[B�MWK �_^ G B �!j �ba GQctBELNM5B �G X/[B�MWK �_^ G P�B�j�XHG ^ TkKFPRG ^ [TkD5X �t^ G ^ TkX BEDFM5K5j�M5j�KWG � LNMWBVK5LRG�z $ T
��j � LNMWT`BVDFMWj�PRGJXYTkD GJD\M5KWGJLo|¢TkK5XlG)p^JqTJBED\P�B���Tkc_TkL�TkX � G ^ TJXlTij�XHG$|�GQD5B�~kBVTkX/[BVMWK �t^ G�BEX BED2f
MWK5joMWj�K5GJD ^ j�K a GJD�P�B	~kKWG "�MWBQz��1DFDWGJD�BEDgMWKFj�MWj�K5GJD�I)TJD5D5j�BEX I TkD5DFj�BEX D � XYBVM5K � G ^�xTkL �_^ GiB	D qGJT
|¢TkK5XlGJPRGJD'G�IRGJKgM � K�PRG�K5B�M � KWGJPRG�Tkj � L�DFBEK�p^JqGJT	P�B\XHGQM5BEK � GJc!PRG,|¢Tkc_�RG,P�B ~JKWG "�M5BJz'��DgMWj�P�GJXlTJD
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G�B �!j �ba GQc xBEL ^E� G$BELNMWKFB�T`�RGJX � cbMWTkL � GJL�T��gM � ~k�NMFf h � L�P � L�~��@B,Ti�RGJX � cbMWTkL � GJL�T�P�B	� � KWG ^ IRGJK5G
| [BEK5X � TJL�D`L qGJT XHGQD5D �ba TkDYBEX BVD5IRG p^ TkD ^ j�K a TkDlBSP�B�MWBVK5X � LRGJXYTkD`TkDmBVDFMOGQP�TkDHBVctB�MWK xTJL �t^ TkD �
h)BVX ^ TkXYTYGi|�GJD5B�P�B@�\BVK5K
�¡P�TlD � DgMWBEXlG�z��vI TkK%"RX GJI�K5BVD5BVL!MWGJXYTkD�GJD ^ TkL ^ ctj�D qTkBEDVz
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$ BEDgMWB ^ GJI [] MWj�ctT��NGQI�K5BVD5BELNMWGJXlTJD�j�XHG	P�B "RL � p^QqGJT�|¢TkK5XlGJc�G	KFBED5I B � MWT@P�B���Tkc_TkL�TkX � GJD �

h)BVX ^ TkXYT$j�XlG � LNMWBEKFI�K5B�MOG)p^QqGJT�~JBETkX/[BVM5K �t^ G��NXYTkDFM5KWGJL�P�T��oP�B ^ BEKFM5TiXYToP�T��!G$B �!j �ba GJc xBVL ^E� G
BELNMWKFB�TkD ^ TkL ^ B � MWTkD�P�B,��TJctTkL�TJX � G�B�P�B�M5KWGJL�D5I TkKFM5B,IRGJK5GJctBVctT�z ��LNMWKFToP�j �E� KFBEXYTkD�TkD�|¢TkKFXHGQcbf
� D5XYTkD L�B ^ BVD5DR[GQK � TJD�I�GJKWGYGJI�KFBED5BVLNMOGJK���Tkc_TkL�TkX � GQD ^ TJXlTmj�XlGiMWBETJK � Gi~JKWG a�� MOG ^E� TJLRGJcyz

� I�K5TJ~kK5BVD5D5T�K5BsGQc ��� GJP�T	I BEctG�M5BETkK � G	P�B � ©�� � §! ) ��£�" LRG$j�L � " ^ G)p^JqGJT@PRGJD � LNM5BEKWG p^JqTkBVD
BEctB�MWKFTkXHGQ~kL�[BVM �t^ G,B |¢KWG ^ G�~JBEK5TJjlj�XlG�BEL�TkK5XYB XlTQM �_a G)p^QqGJT	I BEc�G�B���MWBEL�D qGJT$P�BEDFDWG$j�L � " ^ G)p^JqGQT
P�BHXYToP�T �!j�BHGJD � LNMWBEK5G)p^JqTJBED@~kKWG a�� MWG ^E� TkLRGJc1Bm|¢TkKFM5BlDFB �5GJX � L ^ c_j�[] PRGQDEz�� ^ GJX � L���TUXlG � D
I�K5T a [G a BVc �!j�B	P�B a B	D5BVK�D5BV~kj � P�T���BVX"h�j�D ^ GiP�B�j�XlG�j�L � " ^ G)p^QqGJT8[B�G�MWKWG a [BED P�GiGJh TkK5PRGQ~kBEX
P�TkD a [GJK � TkD�GQD5I B ^ M5TkD�PRG BVDFMWKFj�MWj�KWG:P�B � ©�� � §YPRGJD¡MWBVTkK � GJDH~JKWG a�� MWG ^E� TkLRG � DlP�B � � L�DFM5B � L
B � � L�DFM5B � Lof w GJKgMOGJL# ¥$"�zne�GJKWG �!j�B D5B Tkh�M5BEL���G/j�XHG P � L xGJX �t^ G8P�B ^ GQXlI TkD¡P�B � ©�� � §
B � � ~kB¬f�DFB �!j�BlTkD ^ GJXYI)TkD�P�B � ©�� � §�I)TJD5D5j�GJX j�XlGUBVDFMWKFj�MWj�KWG�P�BY~kKFj�I)T&%	P�BY��Tkc_TkL�TkX � G
L qGJTQfyMWK �ba�� GJc�z � ~kKFj�I T P�B ��TJctTkL�TJX � G P�B j�X BED5I�G)p^ T "Rh�KWGJP�T6[BSP�B "�L � P�T8PRG D5BV~kj � LNM5B
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P�B j�XlG+PRGQPRG ^ TJL�B � qGJT L�T I)TJL!M5T )u[B�T ^ TkL
�Fj�L!M5T:P�B�BVctBVXlBVL!M5TkD ����� ��MOGQc �!j�B TJD
I)TkLNM5TkD�)SB ) ��� %�I T�P�BEX DFBEK �Fj�L!MWGJP�TkD$I)TJK@j�X ^ GJX � L���T>��TJK ��� TkLNMOGJc�z $ T ^ TkLNM5B ��MWT P�B
��j�GJc��!j�BVK�|¢TkKFXij�c�G p^JqGJT	MWB [TkK �_^ G@PRG$~kK5G ao� MOG)p^QqGJT���G �!jRGJc BEDgM [G$|¢TJKFMWBVXlBVLNMWB�c � ~kGJPRG�G$L�T)p^JqGJTiP�B
^ j�K a G�MWj�K5G�K � BVXHGQL�L � GQLRG��kG�BVDFM5K5j�M5j�KWG	P�T "Rh�KWGJP�T�P�T	~JK5j�I T � L�"�L � M5BED � XHGQc�P�B ��TkctTJL�TkX � G�[B
D � L xTkL � XYT�P�B ^ j�K a GQM5j�KWG�� ^ TkL�DFB �!j�BVL!M5BEXYBELNMWB MWGJXih�[BVX [B�P�B�~kK5G ao� MOG)p^QqGJT} ¥("�z'� ^ TkXYI�K5BVBEL�DFT
G@KFBED5I B � MWT@P�TkD ^ TkL ^ B � MWTkD�P�B ^ TkL�B � qGJT�B���Tkc_TkL�TkX � G,M5TkK5L�G�f�DFB�L�B ^ BVD5D�[GJK � T�IRGJK5G$GQLRGJc � DWGJK�GQD
I�K5TkI�K � BVPRGJP�BVD�~kBETkX:[BVM5K �_^ GJD P�B�P �ba BVK5D5TJD�D � DgMWBEXlGJD |g[] D �t^ TkDEz

��GJL�P�BVctDgMOGJX �QBVX )<J �N£\|¢T � T�I�K � XlB � KFT�G�j�M � c ��� GQK�GJD a GJK � [G a B � DdP�B���TkctTJL�TkX � G�L!j�XlG
MWBETJK � G�P�B ^ GJXYI)TJD�P�B � ©�� � §r ,-("�z��1c_B�I�KFTkI xTkD�j�X L�T a T,|¢TJK5XlGJc � D5XYT IRGJKWG�G�BVctBVM5K5T�P � L xGJX �_^ G
B$G`~kK5G ao� MOG)p^QqGJT���L�T �!jRGQcCTJD ^ GJXYI)TJD P�BEI BEL�P�BEX XHG � D�P�TJD ^ GJX � L���TJD P�T ��j�B$P�TJD�I TkLNMWTJD
B ��MWKFBEXYTkDEz ���!jRGJLNM � PRGJP�B�|¢j�L�PRGQXlBVL!MWGJc �!j�B�DFj�K5~kB@P�BVDFMOGlL�T a GYGJh TkK5P�GJ~kBEX P�BEI BEL�P�BVLNMWB
P�T ^ GQX � L���T��l[BUT7� � ; � 
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B	��GJL�~} �("�XYTkDFM5KWGJK5GJX �!j�B
T�BEc_BVM5K5TkXlGJ~kL�B�M � D5XYT
[Blj�XlG>XHGJL � |¢BEDgMOG)p^QqGJT � L a GJK � GJLNMWBmP�B � ©�� � §	P�TS|�GQM5TkK�P�Bm|�GJD5BYL qGJTQf
� LNMWBV~kKR[G a BEc�z �1DgMOG GJh)TJK5PRGJ~JBEX |¢T � ~JBEL�BVKWGJc ��� GQPRG I)TJKl� � GJc��oL �t^	�!� f�� � KFj�c�G>B>I)BVctT I�KR[TJI�K � T
��GJL�P�BVctDgMOGJX  �9" ��IRGJK5G:GJDHM5BETkK � GJDlP�B � ©�� � §HL qGJTQf2GQh)BVc � GQLRGJD� +�"yzu� � LNM5BEK5BVD5DFB I TkKlBEDFM5B
GJD5DFj�LNMWT�KFBED5DFj�K5~ � j�L�T "RL�GJc!P�TkD�GJL�TkD �J¤��QGQMWK5G a [BVD'PRG |¢TkKFXij�c�G p^JqGJT�P�BVI)BVL�P�BELNM5B�P�T ^ GJX � L���T
PRGHMWBVTkK � G¡P�B
��GJL�~Qf2� � c_ctD��  J � ) ¤("yz$ZRT � Tkh�D5BEK a GJPRG>G¡D5BVXlBVct�RGJL�p^ G¡BELNM5K5BYGJD	B �!jRG p^JqTkBVD@P�B
��GJL�~Qf2� � c_ctD�BVX MWBVK5XYT PRGJD a GJK � [G a B � D`P�B>��Tkc_TkL�TkX � G ^ TkX GJDmB �!jRG)p^QqTkBEDYP�B>XlT a�� XYBELNM5T
P�TvXYToP�BEctT�
uL qGJTQf c � L�BsGJKHh � P � XlBVL�D � TkLRGJc��  ) ) "yz �	joMWK5TJDUM5KWGJhRGQct��TkD>XlGJK ^ GJLNMWBVDU|¢TkK5GJX
P�BEDFBEL a Tkc a�� P�TkDmI TkKi��TkKFTkL�T a �\�SG � BVBEL � T8BS� � ~JPRGJc  ) £ � ) ¥�� ) *�� ) -9"yz8��c_BED`XYTkDFM5KWGJK5GJX
��j�B �GJD�B �!jRG)p^QqTkBED>P�B ^ TkLNMWTkKFL�T���L�BEDgMOG/GJh TkK5P�GJ~kBEX � D qGQT:B �!j �_a GJc_BELNMWBVD>GJD�B �!jRG p^JqTkBVDUP�B
� � L�DFM5B � L z�e�T�P�BEXYTkD |�G � BEK�j�XlG`|¢TJK5Xij�ctG)p^JqGQT`PRG`~kKWG a�� MWG)p^JqGJTmhRGQD5BsGQPRGYL�TkD |�GQMWTkKFBED�P�B	|�GJDFB
L qGJTQf � LNMWBV~kKR[G a B � D�B�BEDFD5BVD\|�GQMWTJK5BED�P�BVI)BVL�P�BEX4P�T ^ GJX � L���T�K5BsGQc ��� GJP�T�z���GJL�P�BEctDgMOGJXrI�K5TkI xTJD
^ BEKgMOGJD`KFBEctG)p^JqTkBVDmGJD �!jRG � DiBEDFDWGJD a GJK � [G a B � D�P�B a BVX DWGQM � Dg|�G � BVK`B �!j�BUGJD`XlBVD5XlGJD ^ TkLNM xBEX
� L�|¢TkKFXHG p^JqTkBVD�D5Tkh�K5B$G ^ j�K a GQM5j�KWGmP�TmBEDFIRG)p^ TQf M5BEXYI)T�z
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