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ÑqÒEÓ.Ô�Õ�Ök× ØAÙ9Q ÚÜÛT@JV&X£Ý v Ya?�DEI�l�I\YZÞ&ß�`oYa?kDEI�l�IÉYZÞ&ß
?kÝ<Ý<GCV�àEIÉX�?kYZI\V&S
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QTS£YLBEI¶`�Ý,?kÝ,FHGªëºFì@JVAS,`+IKeEFHG�íiÛWXR?&@LBEI\S<Fg`9ëºI\YCBEI\S�YCB<FºX£Fg?kSEI\S<îuV�UÇï°ðiñ�h,ñ�h&ò+ñ�óºB<FÜX£FHX£V&GCÞ5B<V�l¶e<`
FJl\FHX£FHSjYJ`^VkUnYCB<F5GZI\S<îRí�ñ�óºB<Fu?�GZI\YCB<X£FHYZIK@iVkU YLB<F5XR?&@LBEIÉS<F�IK`ªIKeEFHSjYZIK@H?�l9YCV�YCB<Fu?kGoIÉYLB<X£FHYZIK@ÜI\S
í�ñ�óºB<FrX£FHX£V&GCÞq`+I\ôHF5IK`i?&`C` v XõFge�YCV£D,F�I\SEö,SEIÉYLF&ñ^óºB<F5XR?&@LBEI\S<FuXR?�Þq?&e<eEGCFg`C`ºYLB<FuX£FHX£VAGCÞ
I\S,eAIÉGLFg@JYZl\Þ&ßrIdñ÷F&ñ^?�X£FHX£VAGCÞø@JFJl�l�X�?gÞ�D!F v `oFgeÅYCVù?&e<eEGCFg`L`�V&YCB<FHGa`HßÜI�U�I\YqB<VklKe<`¬?0S,?�Y v Ga?�l
S v X�D!FHGgñ5ú*F£?&`C` v X£FuV&SEl\Þ�?õö,SEIÉYLF�S v X�D,FHG5VkUºX£FHX£V&GLÞû@JFJl�lK`�YCVü@JVASjYa?�IÉS*?õS<V&S<ôHFHGCVq_k?�l v F
?kY^YCB<F5D!FHîkI\S<SEI\S<îûVkUÇ?õ@JV&X£Ý v Ya?kYoIÉVAS.ñºý^SEl\ÞqB,?�l\YZI\S<îü@JV&XõÝ v Ya?kYZI\V&S,`i?kGCF5?&@H@JFHÝ<YCFge
ñ
QTSûYLBEI¶`iÝ,?�Ý,FHGië�FrGCFg`ZYCGoI¶@JYiYCV£X�?&@CBEI\S<Fg`ÜëºI\YCB*íÆþ ÿ��� YCB<F�`oFHY^VkU�Ga?kYoIÉVAS,?�l S v X�D!FHGa`��^?kS,e

íÆþùQ Ú � YCB<Fu`oFHY^VkU9GCFg?�l S v X�D,FHGa`��Jñ ú FuS<VkëÅFJà YCFHS,eÁYCB<F5XR?&@LBEI\S<FuX£V<eEFJlÇ`Z[AFHYa@CB<Fge ?kD,Vk_&F��

� ú F¬?�l�l\Vkë	I\SEö,SEIÉYLF$@JV&X£Ý v Ya?�YZI\V&S,`Hß�Idñ÷F&ñ�@JV&X£Ý v Ya?�YZI\V&S,`£ëìIÉYLB<V v Y£B,?�l\YZI\S<î,ñÅQ+S,`ZYCFg?&e0VkU
B,?�lÉYoIÉS<î�ëºF5@JV&S,`+IKeEFHGºYCB<F=@JV&SE_&FHGCî&FHS,@JFiVkU.YCB<FiV v YCÝ v Yº`ZYCGCFg?kX ñ.ú*F5@H?�l�l�` v @LB�XR?&@LBEIÉS<Fg`
?�S,?�l\ÞjYZIK@�XR?&@LBEIÉS<Fg`~ñ

� ú I\YCB�I\SEö,SEI\YCF5@JV&X£Ý v Ya?�YZI\V&S,`Hßj?�S,?�l\ÞjYZIK@ ÿ� ÛWXR?&@LBEI\S<Fg`�?kGLFì?�DElÉFiYCVueEFg?�l,ëìIÉYLB£GCFg?�l,_k?�l v Fge
U v S,@JYZI\V&S,`Hñ3ó�V ?A@CBEI\FH_&F YCB,?kYgßºëºF¬?�l�l\Vkë�GCFg?�l5S v X�D,FHGJ`R?kY�YCB<FÁIÉS<Ý v YqYJ?kÝ,F VkU�? ÿ� Û
X�?&@CBEI\S<F&ñuóìB<FuXR?&@LBEI\S<F£B,?&`i?£GLV v S,eAI\S<îqGCFHîkIK`ZYCFHGu@JV&SEYa?�I\SEI\S<îû?õÝ<GCFg@LIK`+I\V&S
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YLB,?kYnI\Yì@H?�S£GCFg?&e£?iGJ?kYZI\V&S,?�l�?kÝ<Ý<GLVgàEI\XR?kYZI\V&S ï��<ò���� ÿ� ëºI\YCB������ ï��<ò���������� � IÉS,`oYCFg?&e�VkU
YLB<F=GCFg?�l�_�?�l v FgeõI\S<Ý v Y��.ñ �øÝ!Vj`C`+I\DEl\Fu?kÝ<Ý<GCV�àEI\XR?kYZI\V&SõU v S,@JYoIÉVAS¬ï"!÷ò#�kQ Ú%$ ÿ� IK`ºeEFJö,S<Fge
DEÞR`ZFJl\Fg@JYZI\S<î£YLB<F5DEIÉS,?�GCÞ£S v X�D!FHG^ëºI\YCB&	ueAI\îkI\Ya`^?�U YCFHGªYCB<FiÝ,VkI\SEY^VkU.YCB<FÜIÉSEö,SEI\YCFrDEI\S,?kGCÞ
S v X�D,FHGiS<V&Ya?kYoIÉVAS.ñ

�7U v S,@JYZI\V&S0YCB,?kYu@H?�S*D,Fq@JV&X£Ý v YCFge DjÞ*?kS*Q Ú^ÛT?kS,?�lÉÞEYZIK@õXR?&@LBEIÉS<FõIK`u@H?�l�l\Fge0Q ÚÜÛT?kS,?�l\ÞEYZIK@kñ'�
U v S,@JYoIÉVAS*IK`�@H?�l�l\Fge ÿ� ÛT?kS,?�l\ÞEYZIK@kß.I�UºI\Y£@H?kS*D,F�@JV&X£Ý v YCFge DjÞ�? ÿ� ÛT?kS,?�l\ÞEYZIK@£XR?A@CBEI\S<F£GCFg?AeAIÉS<î
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YCB<F5I\S<Ý v Y5?kîj?�I\S�?kS,eq?kîj?�I\S ëºI\YCBqI\S,@JGCFg?&`bIÉS<î�Ý<GCFg@LIK`+I\V&S � ITñ F&ñ � � � $ s��añ9ú I\YCBqYCBEIK`ÜXR?&@LBEI\S<F
X£V<eEFJl�YLB<FiU Vkl�l\VkëºI\S<î �Av Fg`ZYZI\V&S�GZIK`ZFg` �9QZ`^?kS�Q Ú^ÛT?�S,?�l\ÞjYZIK@ÜU v S,@JYZI\V&S ÿ� ÛT?kS,?�l\ÞjYoI¶@5?A`�ëºFJl�lTß<V&Gº?kGCF
Q ÚiÛT?kS,?�l\ÞEYZIK@5XR?A@CBEI\S<Fg`ÜX£V&GCF5Ý!V�ëºFHGZU v l.YCB,?kS ÿ� ÛT?kS,?�l\ÞEYZIK@5XR?&@LBEI\S<Fg`��
�ø@JV&SEYZI\S v V v `nU v S,@JYZI\V&S�� �kQ Ú%$ Q Ú IK`�@JV&X£ÝEl\FHYCFJl\ÞReEFHYLFHGCX�I\S<Fge�DEÞuI\Ya`nGJ?kYZI\V&S,?�l,GCFg`oYCGZIK@JYZI\V&S

� � ÿ� ñ�QWU�� � ÿ� IK`^@JVAX£Ý v Ya?kDEl\F&ßEYCB<FHSû?�lK`ZV���I\Sû?�`ZFHS,`ZF��ªó ?k[AFf?rGa?kYoIÉVAS,?�l�`ZF �Av FHS,@JF �	��
��	�
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@JV&SE_&FHGCîkI\S<îqYCV&� ��Q Ú3?�S,eûÞAV v GCFg@JFJI\_&F�?kS¬?kÝ<Ý<GLVgàEI\XR?kYZI\_&F£@JV&XõÝ v Ya?kYZI\V&S VkU�� � � �ºëºI\YCB�YCB<F
GCFg` v l\YZI\S<îù`ZF �Av FHS,@JF�� � �	� ��
�� � ��� ��
�! !�! $ � � � �añ ú*FûëºI�l�l5FJà YCFHS,e YCBEIK`£YLB<FHV&GCFHX YCV0?�l�lfQ ÚÜÛ
@JV&X£Ý v Ya?�DElÉF�U v S,@JYoIÉVAS,`^DEÞqYCGa?kS,`bU V&GLX�I\S<î�YLB<F5Ý<GCV&î&Ga?�XR`�U V&GÜYCB<F5Q ÚiÛWXR?&@LBEI\S<F5I\SEYCV£Ý<GCV&îAGa?kXR`
U VAG�YLB<F ÿ� ÛT?kS,?�l\ÞEYZIK@iXR?&@LBEIÉS<F&ñªóºB<FfeAI��ü@ v l\YZÞ�I\SRYLB<F=Ý<GCVEVkU.IK`ºYLB,?kY�Q ÚÜÛT@JV&X£Ý v YJ?kDEl\FiU v S,@JYZI\V&S,`
?kGCF5S<V&Yi@JV&SjYoIÉS v V v `ªI\S î&FHS<FHGa?�lTñ�óºB<FrGCFHÝ<GCFg`ZFHSEYa?kYoIÉVASqYCB<FHV&GCFHX	UWV&G^?kSqQ ÚÜÛT@JV&X£Ý v YJ?kDEl\F5U v S,@JÛ
YZI\V&SûV�Uìï°ðiñ�h,ñÉh&ò�`oB<V�ëi`HßEYCB,?kY�� XR?�Þ�D,F5îkI\_&FHS�?&`^?£@JV v SEYa?kDEl\F�` v X VkU�@JV&SEYZI\S v V v `�U v S,@JYZI\V&S,`
��� ��� � $ Q Ú	ëºI\YCB�`ZFHX�I\ÛT?�l\î&FHD<GJ?�IK@q`ZFHYa`�� � ñûóºB<F�Ý<GCV&DEl\FHX I¶`rYCB,?�Y�` v @LB ? `ZFHY�� � eEVEFg`S<V&YºS<Fg@JFg`C`C?kGoI�l\Þq@JV&SEYa?�I\Sü?�SjÞ�Ga?kYoIÉVAS,?�l�Ý!VkI\SjYgñìh&V�ëºF=?�GCF^S<V&Y^?kDEl\FiYCV�@JV&SE_&FHGCYªYCB<FiÝ<GCV @JFge v GLF
v `ZFge0UWV&G�YCB<Fû?kÝ<Ý<GLVgàEI\XR?kYZI\V&S�V�U�@JV&SEYZI\S v V v `rU v S,@JYZI\V&S,`ReAI\GCFg@JYolÉÞ&ñÅóºB<FqD,?&`bI¶@üIKeEFg?�UWV&G�YCB<F
`ZVkl v YZI\V&S VkU YCBEIK`ºÝ<GCVADElÉFHX l�I\Fg`^ëºI\YCBEI\S�?�` v IÉYJ?kDEl\FuFHSElK?kGCî&FHXõFHSjY^V�U�� � ßEI\Sqë^BEIK@LBûëºFf@H?�S�ö,S,eYCB<F5Ga?kYoIÉVAS,?�l�Ý!VkI\SjYa`ªS<FHFgeEFgeÁYCV�?kÝ<Ý<GLVgàEI\XR?kYCF �.ñ �f`º?kSõI\SjYCGLV e v @JYZI\V&S.ß�ë�FiëºI�l�l.îkI\_&Fu?�`+I\X£ÝEl\F
Ý<GCVEVkUÇYLVR?rl�I\YCYZl\FuX£VAGCF5î&FHS<FHGa?�ln_&FHGa`+I\V&SqVkU9YCB<F5GCFHÝ<GLFg`ZFHSjYJ?kYZI\V&SqYCB<FHV&GLFHXûñ
QTS�ï°ðiñ�h,ñ�h&ònYCB<F£?kGCFg?õVkUì?�YCYCGa?&@JYoIÉVAS�U V&GiYCB<Frö<à<FgeEÛWÝ,VkI\SEYa`5VkUºYCB<F5I\YCFHGJ?kYZI\V&S�VkUì`bIÉXõÝElÉFõÝ,Vkl\ÞEÛ

S<V&X�IK?�lK`rIK`�@JV&S,`+IKeEFHGCFge�?kS,e I\YrI¶`�`ZB<Vkë^S0YCB,?kYrYCB<FR@JV&XõÝElÉFHXõFHSjY£V�UìYLB<Fg`ZFü?�GCFg?&`u@H?�S<S<V&YuD!F
@CB,?�Ga?&@JYCFHGZI\ôHFgeõDjÞõQ Ú^ÛWX�?&@CBEI\S<Fg`HñªóºB<FHGCFJUWV&GCF&ß&YLB<F^GCFHÝ<GCFg`ZFHSEYa?kYoIÉVASRYCB<FHVAGCFHX YCVAî&FHYCB<FHG9ëºI\YCB�YCB<F
Ud?A@JYgßEYCB,?kYºYCB<FiS v X�D,FHGÜVkUÇeAIK`��ZVkI\SjY5@JV&X£Ý!V&S<FHSjYJ`9I\SqYCB<Fu@JVAX£ÝEl\FHX£FHSjYJ?kGCÞq`ZFHYªI¶`ìVkU YCB<FiÝ,VkëºFHG
VkU�YLB<FR@JV&SEYZI\S v<v Xûß�IK` v `ZFge
ñ�ú*FõëºI�l�l^`ZB<Vkë3YCB,?kYiYZë�VqëºFJl�l�[ES<V�ëÜS @ v GL_&Fg`Hß.S,?�X£FJl\Þ��iV<@LB��°`
@ v GC_&FR?�S,e� ºI�l\D,FHGLY!�°`�`ZÝ,?&@JF�ö<l�l�I\S<î$@ v GC_&F&ßn?kGCF£S<VAY5Q Ú^ÛT@JVAX£Ý v Ya?kDEl\F�D v Yøÿ� ÛT?kS,?�l\ÞjYoI¶@kñqó�VûeEV
YCBEIK`Hß
ëºF v `ZF�YCB<F�GCFHÝ<GLFg`ZFHSjYJ?kYZI\V&SûYLB<FHV&GCFHX�YCV&î&FHYCB<FHGiëºI\YCB�YCB<F" =? v `LeEV&G$# eAI\X£FHS,`+I\V&S VkU�YCB<F
î&Ga?kÝ<BqV�U�?£@ v GL_&F&ñ
óºB<F^`ZFHY V�U ÿ� ÛT?kS,?�l\ÞjYoI¶@�U v S,@JYZI\V&S,`nIK`9`ZB<Vkë^S�YCViD,F^?iÝ<GCVAÝ,FHG�` v D,`ZFHY9V�U,YCB<F^`ZFHY V�U�Q ÚÜÛT?kS,?�l\ÞEYZIK@

U v S,@JYoIÉVAS,`Hñ£úÅBEI�l\FRYCB<F�`ZFHY5VkU�Q ÚiÛT@JV&X£Ý v Ya?kDEl\F�U v S,@JYZI\V&S,`fI¶`�@Ll\Vj`ZFge v S,eEFHG�@JV&X£Ý!Vj`+I\YZI\V&S�?kS,e
Ý<GZI\X�I\YZI\_&FºGCFg@ v Ga`+I\V&S.ßkYLBEI¶`�IK`.S<VAY.YCG v F�U V&G£ÿ� ÛT?kS,?�lÉÞEYZIK@nU v S,@JYZI\V&S,`HñnQdU,ë�F9GLF �&v I\GCFºYCB<Fûÿ� ÛT?kS,?�l\ÞEYZIK@
XR?&@LBEI\S<F�YLV£îkI\_&FuYLB<FuÝ<GCFg@LIK`+I\V&S�VkUnI\Ya`=?�Ý<Ý<GCV�àjI\XR?kYoIÉVASqORëºF5ëºI�l�l�@H?�l�lÇ` v @LBqU v S,@JYZI\V&S,`&%('*),+.-0/
ÿ�21$3 - 3.465 '*7�8ÜORëºFuëºI�l�lÇîAFHY=YCB<FrëºFJl�l\ÛW[ES<Vkë^S98�+;:=<?>@' 30A(4�B ) B�3;4;C >@-	8!'*7�+;-D%�ëºI\YCBEI\S�YCB<FuX£Fg?�SEIÉS<î
VkUFE=GCôHFHî&VAGa@JôHÞj[�ë^BEIK@LB¬?kGCFu@Ll\Vj`oFge v S,eEFHGiYCB<F5S,?kX£FgeÁV&Ý,FHGa?�YZI\V&S,`Hñ
ú*F3FJà YLFHS,e YCB<F	íiÛWXR?&@LBEIÉS<Fg`�DEÞ Ý<GCV<@JFge v GCF	@H?�l�l¶`ÆV�U `ZYLGCV&S<î ÿ� ÛT?�S,?�l\ÞjYZIK@ U v S,@JYZI\V&S,`

����
�����
 !�! !*�
G ?kS,eù@H?�l�l5YCB<FûGLFg` v l\YZI\S<î�XR?&@LBEIÉS<FIHKJ � �L��
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G �añÅú*F ëºI�l�l�`ZB<Vkë�YCB,?kY
U v S,@JYoIÉVAS,`=@JV&XõÝ v Ya?kDEl\FuDEÞ�HKN O � � � 
�� � 
�! ! !M
�� G ��?kGCF ÿ� ÛT?kS,?�l\ÞEYZIK@kñ
� eAI�#.FHGCFHSEY^X£V&YZI\_k?kYZI\V&SûV�U V v G^FJà,?kX�I\S,?kYZI\V&SÁIK`ºÝ,VkI\SEYCFge V v YºDjÞ�YCB<FiUWVkl�l\V�ëìIÉS<îq@JV&S,`+IKeEFHGa?�Û

YZI\V&S#� @JVAX£Ý v YCFHGa`n?kGCF v ` v ?�l�l\ÞuYCB<V v îABjY.YLV=D!F�eAIK`C@JGCFHYCFºXR?A@CBEI\S<Fg`Hßkë^B<FHGLFg?&`.YLB<FHÞ5GCFg?�l�l\Þ�@LB,?kS<î&F
YCB<FJI\G�`ZYJ?kYCFg`^@JV&SEYZI\S v V v `+l\Þ�V�_AFHG=YZI\X£F&ñ5ð v Y5YCB<FHÞ�eEVRYCBEIK`5@LB,?kS<î&FrUWGCV&X�V&S<F£`ZYa?kDEl\F£`ZYa?kYLFuYCV
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