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F8H?G�:AM8<S]2MX:�<?FX@):7G�R�@):�<?>AG���@C:A@)�LFXK�RTGk<?G2H?��@):A@C:Aw=BVGk<SFXHVGLRTG2<VG�HV��@C:AG�R�WN|P<?>AG�iE_�]2MX:�<V@C:NmA@)<~|*]kM�:7RT@)<V@CMX:
b ¢Ax ´
² h x`f`MX��D7FXHV@C:Aw\<V>7G�BVG����G2��@)G�H�MXHoRT@):�FQ<VG
B�I,@)<V>L�7w�mAH?G±µ�wX@C�XG
B�m7B�<?>AGp�QF8KCmAG
B�Y[MXH b�����������h MXH%m�Bz@C:Aw b µAx µ hF8:�R b µAx � h <?>AGS]2MXH?:AG2HoB �Lb��,���Sh M8Y�<V>AG�q`t�r�<VH?@CFX:AwXKCGXx7�j>7G�BVGE]kMXH?:AG�H?BJ<?mAHV:}M�mT<p<?M�W�GS<V>AG�RTMX�LF8@C:�D�M�@):�<oB@C:�<?>AG���@):7@)�LF8K�RAGk<VG�HV��@C:A@C:Aw�BzG2<�x7�j>7G\qJt�r�<?HV@vF8:7wXKCG�BjF8H?G�BV>7F�RTG�R�@C:u�7w�mAH?Gu� b W h x
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� ¬ � � 3 �#" O �u�G��2@CG2H�MXHoRT@):�FQ<VG
B�M8YZM�:AG�W7FXBV@vBSY[m7:7]�<?@)M�:�x �Z:AG}���G2��@)G�H�M�H?RA@):7F8<VG�I,@s<?> RTMX�LF8@C:
D	MX@C:�<j@C:�<V>AG���@C:A@C��FXKgRTG2<VG2H?��@):7@):Aw�BVGk<,@vBpBVGk<j<VMLM�:AGXx

� W7FXBV@vB � @CBEB?F8@vR=<VM�W�GLKCMT]2FXK)KC|PKC@):AG
F8H?K)|=@):7RAG2D	G2:7RTG�:�<l7 � 9 DAH?MQ��@vRTG
RP<?>7FQ<\Y[MXHSG2�XG�HV|Xg ��c�egf {�<?>AGBVmAW7BVGk< ��� � � � �%$'& F8H?G\K)@C:AG
F8H?K)|L@C:7RTG�D�G�:7RTG2:�<�M�: g I,>AG�HVG
( x ~ � �%�`g*)�BVmADAD b*� � hh� ¡ b �7x µ h

tN@C:7]kG�^`_a7bdc�egf�h ]2MX:�<?FX@):7B�<?>AGpBVD7FX]2G � a MXY�n�m7F�RTH?F8<V@v]JD�M�K)|N:AM���@vF8KvB�{ �'W�G�@):Aw�KCMT]2FXK)KC|EKC@):AG
F8H?K)|S@):7RAG2D	G2:7RTG�:�<
@vBjG�n�mA@C�5FXK)G�:�<,<VM�<V>AGE]2MX:7RA@s<?@)M�:

+ ( x ~ RA@)� � a ~ ¯ Y[M�H,G2��G2H?|Bg �Pc egf ¡ b �7x � h
� BV@)��DAKCG�]kMXm7:�<pKCG�FXHV:�B�<?>7FQ< � ~ ��� z � �
����� @CB,@C:7RTG�G�R�F�K)MT]�F8KCK)|�KC@C:AG�FXHVKC|L@):�RTG2D	G2:7RAG2:�<ZBVGk<�x

, - r q/.!E10 C%J�HIGKu GKu r q r�26t q u G43
9;:'BzG
]�<?@)M�: µ�<V>AG�W�FXBV@CB\Y[m7:7]�<?@)M�:7B�Y[M�HV� F�D7F8HV<V@)<V@CMX:�M8Y,mA:7@s<~|�x ¤pMQIJG2��G2H
{�@):'DAHoFX]k<V@v]2FXK�F8DAD7K)@v]2F8<V@CMX:7B\@)<S@vB
M8Y <?G2:}W	Gk<V<VG2Hp<VM�>7F5��G�FL]kMX:N��Gk�uD7FXHz<?@s<?@)M�:}M8Y�mA:A@)<~|Xx � D7FXHz<,Y[H?MX� b µAx ´ h I`GEFXKCBVM�IJFX:�<,<?>AGEW7F�Bz@vBjY[mA:�]�<V@CMX:�B<VM�W	G�D�M�Bz@)<V@C�XG

� §� bQ2 �j4Th � ² b32 �54Ah � x ¡ b ° x ´ h
± mAG�<VM�<V>A@vBLG2��<?H?F�]kM�:7RT@)<V@CMX:�I`G�>7F5��Gu<?>AG�@):�<?G2H?G�Bz<V@C:Aw*D7HVM�D�G�Hz<~|�<?>7FQ<uF�q`t�rTBzD7K)@C:AG�D7FQ<o]o>�KC@CG�B�@C:�<?>AG
]kM�:N�XGk�}>NmAKCK�M8Y%<?>AGL:A@C:AGL]kM�:�<?HVM�K D	MX@C:�<?B\MXY%<V>AG�<?HV@vF8:Aw�K)G�x�"pMX:7:AG2w�FQ<V@C�XG�W7F�Bz@vBZY[mA:7]�<?@)M�:7B�F8H?G�FXKCBVM�m7BzG2Y[mAKCK
Y[MXH,KCMT]2FXK�G�RT@)<V@C:Aw7x

�j>AG��JG2H?:7B~<?G2@C:NrN�u�G��2@CG2H`D�M�K)|N:AM���@vF8KvB b ¢Tx µ h Y[M�HV� F�B~<oF8WAKCG\W7FXBV@vB%Y[M�Hj<V>AG�BVD7FX]2G�M8Y�WA@C�5FXHV@vFQ<?GZD	MXKC|N:AMX��@)l
F8KvB�7 ´
²:9 x��j>7G��u�G��2@CG2HZ]2MX:�<VH?MXK�D	MX@C:�<oB\M8Y`F�q�MQIJG2KCK rAtTF8WA@C:}Bzm7HzY�F�]kG�Gk�TD7F8:�RTG�R=@):�FuW7F�Bz@vB�<V>7F8<\@vB\F�]2MX:N�XG2�
D7FXHz<?@s<?@)M�:}M8Y�mA:A@)<~|X{�]2FX:}W�G�]kMX��DAmA<VG�R=FXB�]2MX:N�XG2��Bz<?FXWAK)G�]kMX��WA@C:7FQ<?@)M�:7B,M8Y�<?>AG�qJt�rNBVDAKC@):7GE]kMX:�<?HVM�K�D�M�@):�<oB7 °�9 {7I,>A@C]o>�DAH?MQ�XG
B%<?>AGEBz<?F8W7@)KC@s<~|�]kM�:7RT@)<V@CMX: b ´ x µ h x

�JG�]2FXm7BVG%<V>7Gj�JG�HV:7Bz<VG�@):SD�M�K)|N:AM���@vF8KvB�F8H?G�D	M�BV@s<?@)��G b ¢Tx µ h {
@)<�@vB�:AG�]2G�B?BVFXHV|\F8:�RSBVmT��]k@CG2:�< <?>7FQ<�<V>7GJ�u�G��2@CG2HMXHoRT@C:7FQ<?G�BJM8Y�<V>7G�W7FXBV@CBJY[m7:7]�<?@)M�:7B,F8H?G\:AMX:A:7G2w�F8<V@C�XG�xNy7HVM�� �7w�mAH?G\µ b W h IJG\�7:7R�<V>7GE]kMX:�RT@s<?@)M�:7B
� � § � ² � %�� ² � %"& � ² � (%�� ² � b ° x£¢ h

I,@)<V> %p{�% & F8:7R (%�FXB,RTG2�7:AG
R�@C: b ¢Ax ¢ ´ h x
9;:w7 °:9 @)<�@vBSD7HVMQ��G2:'<?>7FQ<�<V>AG
BzG�]kM�:7RT@)<V@CMX:7B�F8H?G�G
n�m7@)�QF8KCG2:�<�<VM*HVG
n�m7G�Bz<V@C:AwP<?>7FQ<�<V>AG�q`t�r�D	MX@C:�<oBSMXYZF

�XG�Hz<?Gk��K)@CGu@C:7BV@CRAGu@)<?B�q`t�r�<VH?@CFX:AwXKCGXxg�j>7G�q`t�r�D	MX@C:�<oBSFXHVGuRAGk�7:AG
R�FXBE<V>AG����G2��@)G�HSRTM���FX@):'D	MX@C:�<?B8� z <V>7F8<
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RT@CF8<VG�K)|�BzmAH?H?MXmA:7RP<V>AGL��G2HV<VG2�*F8:7R=<V>7GL�XG2HV<VG2�=@)<?BVG2K)Y~x � :�Gk�AFX��D7K)GLI,@)<V>�MX:7G�<?HV@vF8:7wXKCG�@vB�BV>AMQI,:*@C:
�7w�mAHVG ¯ xA�j>AG�q`t�rND�M�@):�<?B,FXHVG�<?>AG��XG�Hz<?Gk��� _ F8:7Ru<V>7G�D�M�@):�<?BZ^j{ (^�FX:7R}^ & x
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� ¬���� 3 ��� £ q`t�r�D	MX@C:�<oBjF8:7R�q`t�r�<VH?@vF8:Aw�K)G�x

�j>AG2H?G�F8H?GZBVG2��G2HoF8K	D�M�BVBV@)W7K)G�q`t�r�<VH?@vF8:Aw�K)G
B�<V>�FQ<�]kM�:�<?F8@C:�FXK)K	<?>AG�q`t�rND�M�@):�<?BJMXY�F��XG2HV<VG2�uF8:7Ru<V>�FQ<,K)G
FXR
<VM�W7F�Bz@vB�Y[mA:7]k<V@CMX: @C: F�]2MX:N�XG2��D7F8HV<V@)<V@CMX:�MXYZmA:A@)<~|Xx�9;:�<?>AGP:AG2�N<uBzmAW�BzG
]�<V@CMX:�B�I`G�KCM�M�O�FQ<L<~IJM'BzD	G�]2@CFXK
BVMXKCmT<V@CMX:7B�x
" OQP ¨ _ 1
¬ S 47«�0 ¡ « �g1
¬ ¡	®
� �7HoBz<�D�M�BVBV@CWA@)KC@)<~|�@vB,<?>AG�qJt�r�<?HV@vF8:Aw�K)G\I,@)<V>}<?>AGSBV�LF8KCK)G
B~<ZFXHVG
FAxA9;:�<?>7FQ<\]2F�BzG\<?>AG�]2MX:�<VH?MXK�D	MX@C:�<?BZI,@)KCKgW	G
]kKCM�BVG,<?M�<V>AG�Bzm7HzY�F�]kGpI,>A@v]o>�@vB�m�BzG2Y[mAK7Y[M�H�G2�TFX��DAK)GpY[MXHJK)MT]2FXK7G
RT@s<?@):7w7xN�gME��@C:A@C��@vBVGp<V>7GZF8H?G�F b µAx ¯ h I`GZ>7F5�XG<VM��LFQ�T@C��@CBVG

� � _ � � a � � � _ � � a�� �LFQ� b ° x µ h
BVmAW �~G�]k<j<VM�<V>7GE]kMX:�B~<?H?FX@):�<?B b ° x£¢ h x

�j>A@vB�]2MXH?HVG
BzD	MX:�RABL<?M��LF8ON@C:Aw�<V>AG*<VH?@)D7K)G2<?B b�� � § ��� � § �
� � § hj� � ~ ´ � ¢ � µ�F�BuKC@C:AG�FXHVKC|�@):7RAG2D	G2:7RTG�:�<}F�B
D	M�B?Bz@CWAKCG\BV@C:7]kG�{N<?F8ON@C:AwLFX]�]kMXm7:�<,MXY b µAx£¢ h
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� � _ � � a � � b
� � _ � � a � � b
� � _ � � a � � b

�
�
�
�
�
�

~ �M� _ � � a � � � _ �A� a ¡ b ° x � h
�j>A@vBj]kMXH?H?G�BVD�M�:7RAB�<?M�K)@C:AG�FXHVKC|�@):�RTG2D	G2:7RAG2:�<,W7FXBV@CB`Y[mA:�]�<V@CMX:�B � _� { � a� { � b� {NW�G
]2FXm7BzG�G�F�]o>�<?HV@CDAKCGk<,RTGk�7:7G�B,FW7F�Bz@vBJY[mA:7]k<V@CMX:�x � Ks<?G2H?:7FQ<?@)��G2KC|X{TIJG�]2F8:�BV>AMQI <?>7FQ<,<?>AG�G�n�m7F8<V@CMX:

� _ � _� b32 �54Ah 6 � a � a� b32 �j4Ah 6 � b � b� b32 �j4AhS~ ² b ° x ° h
>7F�B`M�:AKC|L<V>AG�<?HV@C�N@CFXK�BVMXKCmT<?@)M�:�Y[MXH,m7:AON:AMQI,:7B � _ { � a F8:7R � b xAq%KCmAw�wX@C:AwS@C:u<?>AH?G2G\I`G�K)K�]o>7M�BVG2:uD	MX@C:�<?Bjw�@)��G�BF�K)@C:AG�FXHEBz|TBz<VG�� M8YJG�n�m7FQ<?@)M�:7B�@): � _ { � a F8:�R � b x��j>7G�RAGk<VG�HV��@C:7F8:�<�M8Y`<V>A@vB�BV|NBz<VG�� >7F�B�<VM�W�GLRT@)U�G2H?G2:�<
Y[H?MX� ��G2H?M7x7y7MXHpG2�AF8��DAKCGX{7]o>AMNM�Bz@C:Aw�<V>7GSq`t�rND�M�@):�<oB,@):}M�:AG�M8Y�<?>AG�<VH?@vF8:Aw�K)G
B,M8Y�<V>AG���MXKCG�]km7K)G\<?M�G2�QF8KCm7F8<VG
G�n�m7F8<V@CMX: b ° x ° h KCG�F�RABJ<VM�<?>AG\Y[MXKCKCMQI,@):Aw�Gk�TDAH?G�B?BV@)M�:�Y[MXHj<?>AGERTG2<VG2H?��@):�F8:�<

´� 7 �A� _ � � a � � � _ �M� a 9 7 b32 _ a 4 _ b � 2 _ b 4 _ a h�b ´ �?a _ a �?a _ b � v ��° 6�a _ a a _ b 6 v a _ b 6 °Va _ a h 9 ¡ b ° x ¯ h
9;:�<V>A@vB,Gk�TDAH?G�B?BV@)M�:�IJG\HVG
]kMXw�:A@vBzGZ<V>AH?G2G�Y�F�]�<VM�H?B�x
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b ´ h �j>7GP�7HoB~<�Y�FX]k<VMXH
{�I,>7@C]o> IJG=G2�TD�G
]�<VG
R�<VM�BzG�GX{J@CB�@C:���G2HoBzG�K)|�DAH?MXD	MXHV<V@CMX:7FXK�I,@)<V> <?>AG*FXHVG
F'M8Y�<?>AG
qJt�r�<?HV@vF8:7wXKCGXxAtNM�<V>AGEBV�LF8KCK)G�Hj<V>AGEqJt�r�<?HV@vF8:7wXKCGX{�<V>AGEBV�LF8KCK)G�Hj<V>AG�G2�TDAHVG
BVBV@CMX:�Y[M�Hj<V>AGERAGk<VG�HV��@C:7F8:�<
x

b ¢ h �j>7GpBzG
]kMX:�R�Y�FX]k<VM�H�RAG2D	G2:7RAB%MX:�<V>AGJ<VH?@vF8:Aw�mAKCF8<V@CMX:�F8:7R�G�n�m7FXKCB�<?>AG,RTM8<�DAH?MTRTm7]�<%MXY7<?>AGj�XG�]k<VM�H?B
�^� �� _ � aFX:7R �^� �� _ �eb8x	�j>A@CB�@CB,<V>AGEKCG2:7w8<V>}MXY�<V>AG
BzGE��G�]k<VMXHoBj�Sm7Ks<?@)DAKC@CG�R�I,@)<V>}<?>AGS]kM�Bz@C:AG�MXY <?>AGSF8:7wXKCG�W�G2<~I`G�G2:<?>AG2��xT�j>AG�F8DAD	G�FXH?FX:7]kG,MXY�<V>A@vB%Y�F�]�<?MXH�@C:7RT@v]2F8<VG
B�<V>�FQ<J<VH?@CFX:AwXKCG�B�I,@)<V>�FEBV��FXK)K	F8:Aw�K)G�@):�FE]kM�HV:AG�H�F8H?G

KCG�B?BJY�F5�XM�H?FXWAKCGXx
� KCBVML:AMX<VG�<V>7F8<p@sY�<V>7G\<VH?@CFX:AwXKCG�BjMXY c W	G�]2MX��GEBV��FXK)KCG2H
{N<V>7@CBjY�F�]�<?MXH,I,@CK)K�W	G�]2MX��G�Bz�LFXK)KCG2Hj<?M�M�xA�j>A@vB
>�F8DAD	G2:7B�Y[MXHZGk�AF8��DAKCGSI,>7G2:=RTM�@):7wuBzm7W	RT@C�N@CBV@CMX:�7 ´ µ 9 {	@)G�x7�7:�RT@):7w�FLH?G2DAH?G�BVG2:�<oFQ<V@CMX:�MXY�F�q`t�rTBzD7K)@C:AG
M�:'F�HVG2�7:AG2��G�:�<EMXY`<?>AG�@C:A@)<V@vF8K�<?HV@vF8:Aw�mAKvFQ<V@CMX: c x �j>7F8<E@):�RT@C]�FQ<?G�B�I,>N|=@)<S@vB�m7BVGkY[mAK%<VM}H?G�B?]2F8KCGX{�M�H�LFXOXG�Bz�LFXK)KCG2H
{N<V>AGEqJt�r�<?HV@vF8:7wXKCG�B`@):�<V>7G�MXH?@)w�@):7FXK��XG2HV<V@v]kG
B,FQY <?G2HpBVmAW	RA@)�N@vBz@CMX:�x

b µ h �j>7G�<V>A@CH?R=Y�FX]k<VM�H�@CB�<?>AGL@):��7mAG2:�]kGLM8Y`<V>AG�qJt�r�H?Gk��:AG2��G2:�<
x��j>AG���M�HVG�H?G2w�mAKCFXH�<?>A@vB�HVG2�7:AG���G�:�<\@vB�{<?>AGEBV��FXK)KCG2Hj<?>A@vBjY�FX]k<VMXH,@vB�x

" O N R 3Q4A6X1�¬d6X4A«,0 ¡ « �g1
¬ ¡	®
� M�RAGk<VG�HV��@C:AG�<V>AGEqJt�r�<?HV@vF8:7wXKCG�B�Y[MXH,F8KCK�<V>AG���G2HV<V@v]kG
B`@C:}FE<?HV@vF8:7wXmAKvFQ<?@)M�:uIJG�:7G2G�R�<?M�BVMXKC�XGZ<V>7G\n�m7F�RTHoFQ<V@v]
DAH?MXw�H?FX����@C:AwPDAH?MXW7K)G�� b ° x µ h I,@)<V>�]kM�:7B~<?H?FX@):�<oB b ° x£¢ h Y[MXH�G�F�]o>��XG�Hz<?Gk��x�9;:�<?>A@CBLBVG�]k<V@CMX:�I`G}RTG
BV]2HV@CW�G�F
DAHoFX]k<V@v]2F8K�F8KCwXM�HV@)<V>7� <VM��7:7R�F�BVmA@)<?FXWAK)G�q`t�r�<VH?@vF8:Aw�K)GS<V>7F8<�]2MX:�<?FX@):�B�<?>AGLq`t�rND�M�@):�<oBZI,@)<V>7MXmT<EBVMXKC��@C:Aw�F8:
Gk�TD	G2:7BV@C�XGPM�DT<V@C��@CB?FQ<?@)M�: DAHVM�WAKCG2��x�� >AG�: <?>AG=��MXKCG�]2mAKCGP:NmA�SW	G2H6« � G�n�m7FXKCB�<V>AH?G2G�{�<?>AG2H?GP@vB�F�<?HV@C�N@CFXK
BVMXKCmT<V@CMX:�Y[MXHp<V>AGSqJt�r�<?HV@vF8:7wXKCG � � x�y7MXHp��G2HV<V@v]kG�BjI,@)<V>PF�>7@)w�>AG2Hp��M�K)G
]kmAKCG�:NmA�SW	G2H
{AIJGEHVG
RTm7]2G\<V>AGE:NmA��W�G�HM8YgqJt�r�D	MX@C:�<?B�W�|�<oF8ON@):7wE<V>7G2� <VM�wXG2<V>AG�H�@C:�FE]2G2HV<?F8@C:�IjF5|X{�mA:�<V@CK	IJG�>�F5�XG,<?>AG�<?HV@C�N@CFXK�]�FXBVGZF8w�F8@C:�xX��GZFXKCBVM
RT@vBV]2m7B?BpF�RTG2w�G2:AG�H?F8<VG�]2F�BzG�@C:�I,>A@C]o>�<?>AGEF8KCwXM�HV@)<V>7� WAH?G�F8OTB,RTMQI,:}FX:7R�@)KCK)m�B~<?H?F8<VG\<V>7GE@)��D	MXHV<?FX:7]kG�MXY <?>AG
BVG�n�mAG2:�]kG\@):�I,>A@v]o>�<V>AG�D	MX@C:�<?BpFXHVG�>7F8:�RTK)G
R�x
° x£¢Tx ´ � Tji���i f1e�dhf X O
� >AG�:�<V>AGL��MXKCG�]2mAKCG�:NmA�SW	G2H!« � G
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