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¸c� � R�stR��wK�|uK�sè��GUz�srsuKUq � z�YOVaF¨YO��|uz
|JI�K-vOLHz�GJ°qJF�»UK��©R�YOV±|JIOK
LHz�z �a¯ baYastz]LHL�F¨YO�²VaK � |JI%F^Y�qrz��wK
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suK�³�bOF¨suK�qc|JI�K!R�x]R]FHL�R�v�F�LHF^|¥T)z�{�RjI�FH��IOL¨T
|JbQY�KUV
�jR�|JsuF^� ¯ �wR�|rsuF¨�[�&b�L^|uF � LHF�G�R�|uFHz�Y)R�YOV²}�KtxyK�LA�wR�Y�V
}~K�xyK�L~É ¯ v�R]qrKUV
z � K�suR�|uF�z�Y�q�N

Z¶Y
|JI�K?{ªz]LHL�zU�cF^Y��jqJK�Gt|uF�z�Y�q����©K&VaK�qJGtstF¨vlKS|JI�K?vOLHz�GJ°yKUV
F^� � L�Kt�jK�Y�|uR�|tFHz�Y�z�{ì|rI�K?suK�R]L~R�YOV
Vaz�bav�L�K
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®�z�s�KUR]GJI´°yKtsJYOKUL�|JIOKtsuK�R�stK�R�Y�bQ�&vlKtslz�{az � |uFHz�YOq��U{�z�s~K��7R�� � LHK¤��IOKt|JIOKts�|JIOK¤�wR�|rsuF¨�SF�q`|JsuR�Y�q � z]qJK�V
z�s�Y�z�|èN&®�z�s?|JIOK&qJR�°yK!z�{©GUL�R�suF^|\T��O��K!G�z��	�jKtY�|�z�Y�L¨T)z�Y>z�Y�K!z�{A|JI�K�qJK2x]R�stFHR�Y�|uqSz�{B|rI�K2°yK�sJY�K�LHq
R�Y�V��©K-F�LHL^b�q�|JstR�|uK	z�bas!v�L�z�GJ°7F¨YO��q�|JsuR�|uK���T�z�Y;�jR�|JsuF�G�KUq&|JIOR�|!R�suKhz�YOL¨T � R�sJ|uF^|uFHz�YOKUV>F¨Y�|uz
{�z�bas
v�L�z�GJ°7q�N�ZªY � suR]G�|uF�GUK�� |JIOKB�jR�|JsuF�GUK�q�R�suK � R�sr|uF¨|tFHz�Y�K�V&F^Y�|tz2¸c����¸c�;v�L�z�GJ°7q���I�K�suK�¸c�;F�qBGJI�z]qrKtY
R]G�GUz�suVQF¨Y��&|tz&|JI�KS�wR]GJIOF¨Y�KSGJI�R�stR]Gt|uK�suF�q�|uF�GUq�N
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µ?·«E)E � Ktsr{�z�sJ�jq�z�Y�K�z�{¤|JIOKD�jR�|JstF¨� ¯ �jR�|JsuF^�	z � K�suR�|uF�z�Y�q ¸

o!"$# z � � f ¡Bz � � g ¡&%(' o
��I�K�suK # R�Y�V)'ÁR�stKhqJG�R]LHR�stq�� f R�YOV g R�suKwsuK�G�|uR�Y���b�L�R�s&�jR�|JsuF�GUK�q&z�{cVQF¨�jK�Y�qJF�z�Y�q?�*�¤°�R�Y�V
°+��Y���suK�q � KUG�|uF^xyKUL^T�� o F�q�R&�,��Y-�jR�|JsuF^�`��R�Y�V-z � � f ¡AFHq f z�s f.- N
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��I�K«z�suVQKtsuF^Y��©z�{�|JI�K�qJK�K�FH��I�|¤G�z�� � ba|uR�|tFHz�Y�R]L q�|uK � qF�q~VQKt|uK�sJ�jF^Y�KUVcv�T�GUz�Y�qrFHVaK�suR�|uF�z�Y�qlz�Y&K��jGUF�KtY�|
suK�ba|uF�LHF�»�R�|uFHz�Y¬z�{`VaR�|uRcI�K�LHV¬F¨Y	G�R]GJI�K�N�p>KBI�R�xyK�VaK�GUF�VaK�V?|uzcsuK�b�qJKA|JI�KAq�bava�jR�|JsuF�G�KUq�z�{ f R]q¤�&b�GJI
R]q � z]qJqrF¨v�L�K�R�Y�V	�©K � K�sJ{�z�sr�£R]L�L�z � K�suR�|uF�z�Y�q«F^Y�xyz]L^x�F^Y��&R´q�bava�jR�|JstF¨�&vlK�{�z�suK��jz�x�F^Y��?|tz2R�Y�z�|JIOKts
z�Y�K!��qJK�K�®�F���basuKc�7N^�yN¨��¡UN¼®�z�s©z�bas�qrF¨� � L�K�K���R�� � L�K]��F^|A�wK�R�Y�q�|JI�R�|A�©K � K�sJ{�z�sr� |JI�KDGUR]L�GtbOLHR�|uF�z�Y�q
R]q~{�z]L�L�zU�cq4¸¤_�|tK � �y��_�|tK � �7� _�|tK �  ���_�|uK � Ã���_�|uK � É��y_�|uK � ¦7�y_�|uK � Ä7�]R�Y�V&_�|tK � À7N¼��IOFHq�R �a� suz]R]GJI
F�q�qJF^�jFHL�R�s«|uz2|JI�R�|«b�qrKUV	v�TjPSz�Y��]R�sJstR7��E)R�TyKUq©� �cR]VQFHG�R�|uF�VaF��Asuz]»Uz]L�zh�¥���]����¡UN¼Z¶Y � stR]Gt|uF�G�K]��¸c�
F�qcGJI�z]qJK�Y²qrz¬|rI�R�|SR]LHLl|JI�K´q�bava�jR�|JsuF�G�KUq©z�{ f � g ��R�Y�V o suKU³yb�F^suK�Vh{�z�sSK�R]GJI²q�bava�&b�L^|uF � L�FHG�R�|uF�z�Y
³a|SF^Y)|JI�K2L�R�su�]K�q�|Sz�Y ¯ GJI�F � GUR]GJIOK]�OK��7GUK � |c{�z�sc|JIOK2E)·«Z\ÆSÇ£�D_aÉ ¯ Âc� vlK�GUR�b�qrK?|JI�K´Â�T � K�s�_ � R�stG
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qJz��jKS�jR]GJI�F¨YOKUq���R]G�GUK�qJq�|tz!z�d ¯ GJI�F �
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qJF�»UK�N
��I�F�qSFHqS|JsJbOK]�Q{ªz�s?K��7R�� � LHK��Oz�Y�|JI�K!_aµ�Z�¢¤z���K�s!�BIOR]LHL�KtYO�]K]N?��IOK2�jz]q�|�Kt�jG�FHK�Y�|Sb�qrK&z�{B�¬b�L¨|tF ¯
L�KtxyK�L�GUR]GJIOK¬�jR]GJI�F^Y�K�qSFHq�z�ba|¥�cF¨|rI�|rI�K!qJG�z � K¬z�{�|JI�F�q � R � Kts�qJF^Y�G�K&��K&��FHq�I�|uzj°yKUK � z�bQs2G�z�VQKUq
� z�sJ|uR�v�L�K�N�_�F^Y�G�KwR]L�Lì|rI�K	GUz�� � ba|tR�|uFHz�YOR]L¼°yK�sJY�K�L�q&GUR]L�L©µ?·«E)E��|JIOKnv�L�z�GJ°�qJF�»�Kw¸c�£F�q&R]L^��R�T�q
VaK�|uK�sJ�jF¨Y�K�V&R]q«|JI�K��jz]q�|AR �a� suz � suF�R�|uKBvOLHz�GJ°	qJF�»UK�{ªz�s�µ�·«E�E���FªN K]N~|JI�K�L�R�su�]K�q�|AKtxyK�Y[F¨Y�|uK��]KtsS� |uz
K�YaI�R�Y�G�K?L�z�z �a¯ baYasuz]L�L�F¨Y��y¡«q�b�GJI�|JI�R�|_¸

�a�LK A ¡ XNMPORQTSVU 4HW
��I�K�suK MPORQTS FHq&|rI�KnY�ba�&vlK�s&z�{cv�T�|tKUq&G�z�sJsuK�q � z�Y�VaF^Y��-|JIOK � stKUG�FHqrFHz�Y>b�qJK�V���¦
v�T�|uK�q2{�z�s	qJF^Y��]L�K
� suK�G�FHqJF�z�Y>R�Y�V�À-v�T�|tKUqS{�z�s&VQz�bav�L�K � suK�GUF�qJF�z�Y�F^Y�Z¥·«·ì·4{�z�sr�wR�|U¡DR�YOV 4BW F�q?|rI�K!GUR]GJIOKnqrFH»�K	F¨Y
v�T�|uK�q�N�®�z�scKt�7R�� � L�K��cF^|JI�R!Ä]¦]Æ�v�T�|tKUq�G�R]GJI�K��Q¸c�§FHq�qrKt|�|tz	 ]É´bOqJF¨YO�&Ä]¦ ¯ v�F^|cR�suF^|JIa�jKt|tFHG�N

p>KwsuK � z�sJ|&F^Y;�¤R�v�L�Kj�7N¨�yN^�h|JI�K	v�LHz�GJ°>qJFH»�K�q2b�qJK�V�F^Y;z�bas!K�� � K�suF^�wK�Y�|uq�N[p>KjR]LHqJz)F^Y�G�L¨b�VQK¬|rI�K
G�R]GJI�K�z�su�]R�YOFH»�R�|uF�z�Y
��VaF^suKUG�|¤�jR �a� K�V2z�sAqJK�|�R]qJqJz�GUF�R�|uF^xyK�¡UN�¸cz�|uKA|JI�R�|�|JIOKBPS·A� � suz�GUK�qJqJz�sc�ªP�·A�
Éy�]��Ä]¦y¡?b�qrKUV)z�Y�|JI�K!PS·A� À]¦]½]½) ]¾��]½]½ � z]qJqJK�qJqJK�q�ÉhL�KtxyK�LHq�z�{©F¨Y�|uK�sJY�R]L¤G�R]GJI�K	z�{�qrFH»�K!KU³yb�R]L¤|uz
À]Æ��0R�Y�V
�]Ä]Æ���suK�q � KUG�|uF^xyKUL^Ty��R�Y�V�R�Y)Kt��|uK�sJY�R]L`GUR]GJIOK2z�{�{ suz�� �&E)�¹b � |uz	Ä]¦	E��?N�p>K?IORUxyK
|JbaYOKUVjz�bas�G�z�VaKUqA�cF^|JIwstKUq � K�Gt|«|uz´|JI�KSqJK�GUz�Y�VjL�KtxyK�Lz�{¼GUR]GJIOK�qrF¨Y�G�Kcz�basDKt� � KtsuF^�jKtY�|uq«q�I�z���|JIOFHq
F�q�|JI�KS�jz]q�|�K��jGUF�KtY�|èN

��I�KSv�L�z�GJ°yK�V-G�z�VQK�F�q�suK � z�sJ|uK�VhF^Y-®�F���basuK��7N¨�yN^�yNìZ¶|uq��jR]F^Yh{�K�R�|JbasuK�q�R�stK�|JIOK�{�z]L�L�zU�cF^Y�� ¸

X ��I�Kc�&b�L^|uF � LHF�G�R�|uFHz�Y[z�{ o v�TY';FHq � K�sJ{�z�sJ�jK�V!vK�{�z�suKSR]L�L~z�|JIOKtsDGUR]L�GtbOLHR�|uF�z�Y�q�N
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PS·A��À]¦]½]½[ ]¾��]½]½ �]Ä	Æ�� � ¯ ��R�T À]À Ä]½ ���cZ¥�cPSZ��
Âc¢§Ãy�� ]¾�Ä]¦ Ä]¦	Æ�� PSF¨stKUG�| Ã]É  ]É ���cZ¥�cPSZ��
Z¥��E��S_a¾�Ä]½]½]½ ¯ Ã] �½ �yÉ!Æ�� ¦ ¯ ��R�T ¦yÉ �]Ä ���cZ¥�cPSZ��
E)·«Z¥ÆSÇ ��_QÉ ¯ Âc� É] �Ä	Æ�� ¦ ¯ ��R�T ��¦]½ ��½]½ ¸SÇS���cZ¥�cP�Z��
_Qµ?Z«¢¤zU�©K�s��BI�R]L�LHK�Y��]K ��Ä	Æ�� PSF¨stKUG�| �]Ä É�¦ ���cZ¥�cPSZ��
_7Êc¸ _7¢O�c�D�0É�½y¾] �½ ��Ä	Æ�� ¦ ¯ ��R�T �]Ä É�¦ ¸SÇS���cZ¥�cP�Z��

�¤R�v�L�K?�7N^�yN¨�H¸«��L�z�GJ°[qJF�»UKSb�qJK�VhF^Y-|JI�Kcv�L�z�GJ°yKUV-�©}~�S_hz�Y
|rI�Kc|uR�su�]K�|cGUz�� � bQ|uKtstq�NX ��I�K!q�bavQ�wR�|rsuF¨��z�{ f F�q��&bOL¨|uF � L�FHK�V-v�T # R�Y�V�|JsuR�Y�q � z]qJK�V)F¨Y�|uz =7= |uz-R�xyz]FHV�Y�z�Y ¯ baY�F^|
q�|JsuF�VaK�q�vlKUG�R�b�qJK´z�{«R]GUG�KUqrqDv�T-suz��cqSF¨Y
|rI�K2F^YaY�K�sJ�jz]q�|cL�z�z � qcz�{ì|rI�K2G�R]LHG�b�L�R�|uF�z�Y�q�N���I�K�qJK
R�suK?z�st�]R�Y�FH»�K�V-F¨Y�q�b�GJI-R!�©RUT[|JI�R�| =7= F�q�°yK � |cF^Y-G�R]GJI�K2R]q�L�z�Y��!R]q�suK�³yb�F¨stKUVlN

p>KBb�qJK«|¥��zc|JbaYOKUV�®�z�sJ|JsuR�YnGUz�VaK�q~|uz � Ktsr{�z�sJ�4G�R]LHG�b�L�R�|uF�z�Y�q¤z�Y!q�bQva�jR�|JsuF�GUK�qB��qrKUKA®�FH��bQsuK«�7N¨�yNôÉ]¡4¸

X P?µ�·«E�E)}¼É�¿�É�FHqlR�|JbaYOKUVSG�z�VaK¤{ªz�s � Ktsr{�z�sJ�jF¨YO�ì�jR�|JsuF^� ¯ �wR�|rsuF¨�©�&b�L^|uF � LHF�G�R�|uFHz�Y�z�Y¬qJ³�bOR�suK
�wR�|rsuFHG�K�q�z�{�K�xyKtY�z�suVaK�sèNX P?µ�·«E�E)}ËF�qhR�|JbQY�KUV%G�z�VaK-|rI�R�|hF^Y�G�L¨bOVaKUqjR]VaVaF^|uF�z�Y�R]L�|uK�q�|uqjzUxyK�s-P�µ?·«E)E)}¤É�¿�É�|uz
I�R�Y�VaL�K;�wR�|rsuFHG�K�q��cF^|JI£z�VaV£z�suVQKtsèN Zª|;F�q;z�GUG�R]qJF�z�Y�R]LHL^T qJLHF���I�|uL¨T L�KUqJq�Kt�jG�FHK�Y�|>|JI�R�Y
P?µ�·«E�E)}¼É�¿�É�N

p>K?I�R�xyK�b�qrKUVh|¥�©z&xyKtsuqrFHz�Y�q©{�z�scR]L�LO|JIOKD|rbaY�K�VhG�z�VaK�q_¸

X |JI�K����cZ¥�cPSZ��;z � |tFHz�Y	{�z�sAG�z�� � ba|uK�suq¤��I�K�suK�|JstFHR]VaF�G�z � K�suR�|uF�z�Y�q�R�suKcK�F¨|JIOKts«q�b �a� z�sJ|uK�V!F¨Y
|JI�K�I�R�stV���R�stK2� {�z�sAK���R�� � L�K�|JI�KFÝ�z]R�|uF^Y�� ¯�� z]F¨Y�|«�&b�L^|uF � L¨T ¯ R�Y�V ¯ R]VaV¬z�YhZ¥��E �S_a¾�Ä]½]½]½y¡ìz�s
Kt�jG�FHK�Y�|tL¨T	G�z�� � FHL�K�VX ��I�KS¸SÇ��D�cZ\�cPSZ��0z � |uF�z�Yh{�z�scz�|rI�Kts�GUz�� � ba|tKtsuq

��I�K>b�qJK;z�{	|JsuF�R]VaF�G�z � KtsuR�|tFHz�Y�q
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