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QR STUVWXYZU[WT\]^ _ ` ab c_defc_dg h] i jk]l mniopR qr i stuorv uw _ xy iyu^p]nmniop z {] |]iy iyr} yu^ y]t]~~inx�r xyl�t]l ~�hmniop uw z } x~u|unopxt{x^p _R �] �~] ^p] yu^i^xuy �� ` �b c_d� iyl �� ` �fc_d� wun ^p] y�|h]n~uw �]n^xt]~ iyl ]lm]~R c�un ^roumniopxt n]i~uy~ {] ~u|]^x|]~ {nx^] �c_dxy~^]ilRd �] i~~�|] ^pi^ �� � �R�~ �~�i�} _c�e�d l]yu^]~ ^p] niylu| mniop {x^p � �ih]��]l �]n^xt]~ iyl^p] ]lm]~ ill]l niylu|�r} ~�tp ^pi^ ]itp uw ^p] a��g ou~~xh�] ]lm]~ ]kx~^~{x^p onuhihx�x^r � } xyl]o]yl]y^�r uw ^p] u^p]n ]lm]~� ~]] ]RmR �QQ�R \]^ ��h] ^p] y�|h]n uw tuox]~ uw _ tuy^ixy]l xy ^p] niylu| mniop _c�e�dR�p] lx~^nxh�^xuy uw �� pi~ h]]y ~^�lx]l ]k^]y~x�]�r ~xyt] ^p] oxuy]]nxymoio]n hr �nl�u~ iyl ��]yrx ���} {p]n] ^p] jn~^ n]~��^~ {]n] mx�]yR � m]y]ni�^pn]~pu�l wun ��� � ��{i~ ]~^ih�x~p]l hr qu��uh �i~ ��� i^ � ` �����> } {p]n] � ¡` |ik¢£� �¢¤�¢ } {x^p �� i~r|o^u^xti��r ¥ux~~uy i^ ^p] ^pn]~pu�lwun ^p] ~u ti��]l ~^nxt^�r hi�iyt]l mniop~R �p] i~r|o^u^xt yun|i�x^r uw ��wun i {xl] niym] uw � ci~ �uym i~ �����> ¦ § iyl ��cQ ¨�d ¦ §d {i~onu�]y xy �©��Rª]k^} x^ {i~ ~pu{y ^pi^ ^p] �u{]n ^ix� uw ^p] lx~^nxh�^xuy uw �� l]tir~]kouy]y^xi��r xy ^p] ]ko]t^i^xuy uw ^p] �]i~^ ]ko]t^]l ~�hmniop uw _} ~]]�Q�� c�c�� ` �dd iyl �«� ĉ p] m]y]ni� ti~]dR ªi|]�r} �]^ ¬¢ ¡` �­®�¯® }{pxtp x~ nu�mp�r ^p] ]ko]t^]l y�|h]n uw tuox]~ uw ° xy _c�e�dR �p]y} wuni�� ± ² c�e Q�} {x^p ³´ � � l]o]ylxym uy _ iyl ±}�a�� µ cQ ¨ ±d���g µ ]ko ¶̈ ³´ |xy¢£�·¯®¸¹ ¬¢º» cQRQd
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�px~ x~ h]~^ ou~~xh�]} onu�xl]l� ~^ir~ i{ir wnu| Q} i~ hr ^p] ��� xy]��i�x^r}¨�um�c�� ` �d µ ¨�um�c�¢ ` �d ` �c¬¢d wun ]�]nr ° � _R �^ x~ ]i~r^u ~]] ^pi^ |xy¢£� ¬¢ x~ itpx]�]l hr ° ` _ wun ~|i�� � } iyl hr ° `�� wun�inm] � R �un ~u|] mniop~ ^p]~] in] ^p] uy�r ^{u ti~]~} h�^ ^p]n] in] mniop~ _wun {pxtp i~ |iyr i~ ���� ~�hmniop~ mx�] ^p] |xyx|�| wun lx�]n]y^ niym]~uw � �©Q�R �un |un] uy ~|i�� ~�hmniop~ uw niylu| mniop~ ~]] �QQ�R�~^x|i^] cQRQd pi~ wu�yl y�|]nu�~ ioo�xti^xuy~ {x^pxy ^p] ^p]unr uw niy�lu| mniop~ c~]] �QQ�dR �y ^p] yxy]^x]~} xy ^p] tu�n~] uw ~^�lr uw �i|~]ronuo]n^x]~ uw niylu| mniop~ c�Q�} Q«�d i y]]l wun i ~x|x�in �oo]n ^ix� hu�yl{i~ in^xt��i^]l c~]] �oo]ylxk q wun i ^roxti� ioo�xti^xuydR  u win uy�r ~u|]il put ^]tpyx��]~ pi�] h]]y �~]l ^u uh^ixy oin^xi� n]~��^~R  o]yt]n �©©�mi�] hu�yl~ uy ^p] �oo]n ^ix� yu^ uy�r wun �� h�^ i�~u wun ^p] y�|h]n uwtuox]~ uw _ ]k^]ylxym i mx�]y ~]^ uw �]n^xt]~R �un hi�iyt]l mniop~ iyl {x^p~u|] n]~^nxt^xuy~ uy ^p] niym] uw � } !� �©"� l]nx�]l iy �oo]n hu�yl uw ^p]wun|¡ �c�� # cQ$ ±d���d µ ]ko ¶̈ ³´¬��%­>��&� º »
�y ^p] ~i|] oio]n !� i�~u mi�] i m]y]ni� �u{]n hu�yl¡

�c�� # cQ$ ±d���d # ]ko ¶¨'´¬��()>� �umcQ¤�dº e
{p]n] *+� x~ ^p] wnit^xuyi� xyl]o]yl]yt] y�|h]n uw _ c~]] �oo]ylxk � wunl]jyx^xuyd} iyl yu^xt]l ^pi^ wun ~^in~ _ ` ��·, x^ ]~~]y^xi��r |i^tp]~ ^p]�oo]n hu�ylR -] i�~u i~.]l �yl]n {pi^ txnt�|~^iyt]~ ^p] ]kouy]y^ xy^p] �oo]n hu�yl tu��l h] x|onu�]l ^u ¨³´¬��()>� } ]~~]y^xi��r |i^tpxym ^p]�u{]n hu�ylR c�t^�i��r} !�/~ �u{]n hu�yl x~ yu^ i�{ir~ tunn]t^} h]ti�~]^p] tuy~^n�t^xuy xy �©"� |ir n]��xn] |un] ^piy � �]n^xt]~� twR ^p] tu|o�]^]n]~��^ wun ~^in~ xy 0unu��inr QR� h]�u{R �^ x~ tunn]t^ i^ �]i~^ {p]y � x~ ~u~|i�� ^pi^ ¬��()>� ` �c�d} iyl cwun i�� �d {p]y *+� ` ��¤©} wun ]ki|o�]} wunn]m��in mniop~Rd

 ]�]ni� ^]tpyx��]~ ^u hu�yl ^p] �oo]n ^ix� in] ~�n�]r]l xy �Q©�} ~]] i�~u
�QQ�R 1u~^ uw ^p] |]^pul~ lu yu^ mx�] uo^x|i� n]~��^~} h�^ wun ^p] mniop~ �2iyl '2 iyl ~u|] niym]~ uw � } �oo]n hu�yl~ |i^tpxym !�/~ �u{]n hu�yl c�o^u i wit^un �c�umcQ¤�dd xy ^p] ]kouy]y^d {]n] wu�yl xy �Q�� iyl �Q©�R ��|u~^uo^x|i� n]~��^~ pi�] i�~u h]]y uh^ixy]l hr �x| iyl !� wun �3 �Q4� iyl �2co]n~uyi� tu||�yxti^xuyd} iyl hr ¥iytp]y.u �Q5� wun trt�]~R  u|] n]�i^]ln]~��^~ uy ^p] �oo]n ^ix� uw ^p] y�|h]n uw ^nxiym�]~ xy lx�]n]y^ |ul]�~ uwniylu| mniop~ in] mx�]y xy �4�R
�y ^px~ oio]n} {] onu�] �oo]n iyl �u{]n ]kouy]y^xi� hu�yl~ uy ^p] �oo]n^ix� uw �� wun i�� _ iyl i�� � } {pxtp |i^tp �o ^u i wit^un �c�umcQ¤�dd xy ^p]]kouy]y^R 6�n |ixy onuhihx�x~^xt n]~��^ tiy h] ~^i^]l i~ wu��u{~R\]^ 7 cze°d h] ^p] y�|h]n uw tuox]~ uw ° xy iyu^p]n mniop z iyl �]^

7 c�e e°d h] ^p] |ikx|�| uw 7 cze°d u�]n i�� mniop~ z {x^p �8 µ � iyl�8 µ  R �y u^p]n {unl~} 7 c�e e°d x~ ^p] �inm]~^ y�|h]n uw tuox]~ uw °^pi^ tiy h] oit.]l xy � �]n^xt]~ iyl   ]lm]~R �]ti�� ^pi^ ¬¢ ¡` �­®�¯® }
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iyl �]^
� +� ` � +�c�e�d ¡` �|ik�  µ a��g ¡ �° � _ 7 c�e e°d µ ¬¢� � # ���eQ � � ���»cQR©d�p] n]i~uy wun ^p] ~o]txi� l]jyx^xuy xy ^p] ]k^n]|] ti~] � � ��� c{p]y¬	
 ` ��� � Qd} x~ ^u on]�]y^ � +� ` �R  xyt] 7 c�e Qe°d ` � �y�]~~ �¢ µ Q}x^ x~ ]i~x�r tp]t.]l ^pi^ Q µ� +� µ a��gR���
�� ���� �^ ~��t]~ ^u tuy~xl]n xy cQR©d ��������� ~�hmniop~ ° � _}h]ti�~] xw ° x~ ^p] lx~�uxy^ �yxuy uw ^{u ~�hmniop~ °� iyl °�} ^p]y ¬¢ `¬¢�¬¢
 {px�] 7 cze°d µ 7 cze°�d7 cze°�d wun ]itp z iyl tuy~]��]y^�r
7 c�e e°d µ7 c�e e°�d7 c�e e°�dR������� ���� ��� � ��! "�#$% _ #�� &�� � ��! ' � Q �%��� �()*� ���*�#��*³c'e_d � � #�� ' c'e_d � � *+�% �%#� & �� #,, � # �� #�� � ² c�e Qd

�c�� # '���d µ ]ko �¨³c'e_d� +�c�e�d� e
#��- $�� )��� '��� µ7 c��e_d-�c�� # '���d # �.%/·�&0)>%�·1&»
�w '��� � 7 c��e_d} ^p] onuhihx�x^r x~ ^nx�xi��r �R ªu^] ^pi^ ^p] tuy�lx^xuy '��� µ 7 c��e_d x~ ]��x�i�]y^ ^u '�¯> µ Q} ~u} wun jk]l '} {] uy�rpi�] ^u tuy~xl]n � hu�yl]l i{ir wnu| QR
6�n onuuw x~ yu^ ~^nuym ]yu�mp ^u rx]�l ~pino ]~^x|i^]~ uw ^p] l]o]yl]yt]uw ³c'e_d iyl ' c'e_d uy '} ~]] �]|in. �R©R �] in] |ixy�r xy^]n]~^]l xy ^p]ti~] uw tuy~^iy^ '} wun ]ki|o�] ' ` ©} iyl ^p] ^p]un]| ^p]y ~ir~ ^pi^�um �c�� # '���d ]��i�~ ¨� +� �o ^u i wit^un ^pi^ x~ i^ |u~^ �c�um Q¤�dR�p]un]| QR© x~ onu�]l xy  ]t^xuy~ © c�oo]n hu�yld iyl � c�u{]n hu�yldR �^^�ny~ u�^ ^pi^ ^p] ~i|] n]~��^ pu�l~ {x^p yu ]~~]y^xi� |ulxjti^xuy~ wun ^p]niylu| mniop _c�e� d ^uu} ~]]  ]t^xuy "R�u ioo�r �p]un]| QR©} x^ x~ tn�txi� ^u pi�] i wixn ]~^x|i^] uw ^p] ]k^n]|i�oini|]^]n 7 c�e e°d wun ]�]nr mniop ° � _ xy unl]n ^u ]~^x|i^] � +�R�px~ �]il~ ^u ^p] tu|hxyi^unxi� oin^ uw ^px~ oio]nR\]^ *+¢ h] ^p] & �#��)��#, )���$������� �+23�� uw ° c~]] �oo]ylxk �wun ^p] l]jyx^xuy iyl hi~xt onuo]n^x]~ uw *+¢dR ªumi ��uy onu�]l xy px~jn~^ o�h�x~p]l oio]n �Q� c~]] i�~u �5�d ^pi^ 7 c e°d ` 4c ()® d} {p]n]7 c e°d ` 7 c§e e°d x~ ^p] iyi�um�] uw 7 c�e e°d {x^pu�^ n]~^nxt^xym^p] y�|h]n uw �]n^xt]~R -]n] iyl h]�u{} 5 ` 4c6d |]iy~ ^pi^ ³6 µ 5 µ '6wun ~u|] ou~x^x�] tuy~^iy^~ ³ iyl ' ^pi^ |ir l]o]yl uy ^p] tuy~xl]n]ljk]l mniop c_ un °d h�^ yu^ uy iyr u^p]n oini|]^]n~ ~�tp i~  } � un � R�p] y]k^ ^p]un]|} {pxtp x~ u�n |ixy mniop ^p]un]^xt n]~��^} ]k^]yl~ ��uy/~]~^x|i^]R������� ��7� ��� � ��! "�#$% ° 8)�%�+� )*�,#���  ���)��*- #�� &�� #,,  # �¢ #�� � # �¢ - 8� %# �-
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7 c�e e°d ` �����
4c ()® d )&   µ �e4c ­®�()®��()®�­® d )& � µ  µ a��ge4c�­® d )&   # a��g»

cQR�d
�p] jn~^ ti~] ihu�] c  µ �d x~ ]��x�i�]y^ ^u ��uy/~ n]~��^} {px�] ^p] �i~^ti~] x~ ^nx�xi� iyl ~^i^]l p]n] ��~^ wun tu|o�]^]y]~~R �p]un]| QR� x~ onu�]lxy  ]t^xuy 4R���
�� ���� �~ iy x||]lxi^] tuy~]��]yt] uw ciyl i ~�oo�]|]y^ ^ud �p]�un]| QR�} xw ° pi~ �¹ x~u�i^]l �]n^xt]~} ^p]y cQR�d n]|ixy~ �i�xl wun   # �}{px�] wun   µ � {] pi�] 7 c�e e°d ` 4c ()®�­��­� dR�p] uh^ixy]l hu�yl~ uy 7 c�e e°d ^niy~�i^] ^u ^p] oini|]^]n � +�c�e�d}~u �x^i� wun �p]un]| QR©R �]ti�� ^pi^  � ¡` |ik¢£� �¢¤�¢ } iyl yu^] ^pi^� � �����> xw iyl uy�r xw |xy¢£� ¬¢ � QR ��n^p]n} �]^ �� h] ^p] |ikx|�|l]mn]] uw _R �^ x~ ]i~x�r ~]]y ^pi^  � µ��¤© ���R������� ���� ��� � ��! "�#$% _ #�� � # �� 8� %# �
� +�c�e�d ` �����

4cQd )& � µ �����> e4a|xy¢£� ¬��()®¢ g )& �����> µ� µ �����> e4c����>d )& � # �����> » cQR"d
���
�� ��	� ªu^] ^pi^ |xy¢£� ¬��()®¢ x~ itpx]�]l hr i tuyy]t^]l ~�hmniopuw _R �yl]]l} xw ° ` °� 
 °� � _ x~ i lx~�uxy^ �yxuy uw ^{u ~�hmniop~uw _ iyl c�­®�¯® d()®� � c�­®��¯®� d()® wun hu^p � ` Qe©} ^p]y {] m]^ i
tuy^nilxt^xuy hr |��^xo�rxym ^p] ^{u xy]��i�x^x]~R -]yt] ¬��()®¢ # ¬��()®�¢�wun � ` Q un ©R
1un]u�]n} wun � µ �����> i~ xy cQR"d} x^ ~��t]~ ^u tuy~xl]n ° {x^p �¢ � �}~xyt] u^p]n{x~] ¬��()®¢ ` � # ��
���>� ` ¬��()�	 } {p]n] � ` ��·�> x~ i|ikx|i� ~^in xy _R
0u|hxyxym �p]un]|~ QR© iyl QR4} {] jyl �oo]n iyl �u{]n hu�yl~ wun�c�� # '���d ]kon]~~]l xy ^]n|~ uw � iyl � R ªu^] ^pi^ ^p]r in] ~x|x�in^u} h�^ t�]in�r lx~^xyt^ wnu|} ^p] �u{]n ^ix� ]~^x|i^]~ xy cQRQd} ~]] �]|in. �R�R�] ~^i^] ]ko�xtx^ n]~��^~ wun ~u|] oin^xt��in t�i~~]~ uw mniop~R �] tuy~xl]nh]�u{ uy�r � # �����> } ~xyt] u^p]n{x~] � +� ` 4cQd hr �p]un]| QR4R �xn~^}wun ��n]m��in mniop~ ^p] wun|��i wun � +� x~ xyl]]l �]nr ~x|o�]R������
�� ���� �& _ )* # ����"+,#� "�#$%- �%�� � +� ` 4c���,d & �� #,, � #�����> ` ����, � ���� "����#,,!- & �� # "�#$% _ 8� %# � � +� ` 4c���,d& �� #,, � # �����> )& #�� ��,! )& �� ` � #�� _ %#* # ����"+,#� *+3"�#$%��� $#��)�+,#�- )& _ )* ���������- �%�� � +� ` 4c���,d & �� #,, � # �����> )&#�� ��,! )& _ )* ����"+,#��
-u{]�]n} wun u^p]n mniop~} {] |ir pi�] lx�]n]y^ ]kon]~~xuy~ wun � +� wunlx�]n]y^ niym]~ uw � R q]�u{ {] mx�] ^{u ]ki|o�]~ uw ^pi^R
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�� ���� ��� _ 3� �%� ��#�2�� *�#� ��·,- 8)�% � # Q- #�� #**+2�� # �����> ` ������, � �%��

� +� ` �4c��
��,�d )& � µ ����, e4c���,d )& � # ����, » cQR4d
������
�� ���� ��� �, 3� �%� $#�% �� �  ���)��*- )��� �& ,��"�% � ¨ Q- #��#**+2� � # ������� ` ������%,��& � �%��- )& � # � )* ���-

� +�� ` �4a�� ������ �	����g )& � µ �����e4a����g )& � # �����e cQR�d
#��- )& � # " )* � ��-

� +�� ` �����
4a���� �	�� g )& � µ ���e4a�� �	�� �� �	
� g )& ��� µ� µ �����e4a����g )& � # �����»

cQR5d
ªu^] ^pi^ �� ` �� x~ tu�]n]l hr 0unu��inr QR5 un QR�} iyl ��x^] lx�]n]y^R�p]un]| QR4 iyl x^~ tunu��inx]~ in] onu�]l xy  ]t^xuy �R
�^ x~ ]i~x�r ~]]y ^pi^ wun iyr _ {] pi�] i oi^^]ny uw ^p] ~i|] ^ro] i~xy ^p] tunu��inx]~ ihu�]� � +�c�e�d x~ i�{ir~ mx�]y hr i ~]��]yt] uw uy] un~]�]ni� ]kon]~~xuy~ uw ^p] ^ro] 4a�
��g} ]itp ]kon]~~xuy �i�xl wun i t]n^ixyniym] uw � R �px~ x~ w�n^p]n ]ko�ixy]l xy  ]t^xuy 5R���
���������
��� �px~ n]~]intp {i~ xyx^xi^]l iw^]n ^p] ^pxnl i�^punmi�] iy xy�x^]l ^i�. i^ ^p] !���^p 0uyw]n]yt] uy ¥nuhihx�x^r xy q�]l�]{uxy 1ir ©��© ^u iy i�lx]yt] xyt��lxym ^p] ~]tuyl i�^pun} iyl ^p]y tin�nx]l uy ^pnu�mp ^p] ~�||]n xy oixn{x~] tu��ihuni^xuy~ |il] ou~~xh�] hr^p] ¥itxjt �y~^x^�^] uw 1i^p]|i^xti�  tx]yt]~} !iytu��]n c�p]|i^xt ¥nu�mni||] uy �~r|o^u^xt �]u|]^nxt �yi�r~x~d} iyl ^p] �~iit ª]{^uy �y~^x^�^]wun 1i^p]|i^xti�  tx]yt]~ xy 0i|hnxlm]} �R� c¥numni||] uy 0u|o�^xym}¥nuhihx�x^r iyl 0u|hxyi^unxt~dR �] {u��l �x.] ^u ^piy. ^p] unmiyx�]n~ uw^p]~] |]]^xym~ iyl onumni|~ wun xy�x^xym �~ ^p]n]} i~ {]�� i~ ^p] ~ouy~unxymunmiyx�i^xuy~ wun jyiytxi� ~�ooun^R�] in] i�~u �]nr mni^]w�� ^u !iy !� wun ~]ylxym �~ px~ |u~^ n]t]y^|iy�~tnxo^~ iyl ^u ªumi ��uy} \itx \u� �i~� iyl qn�t] �]]l wun onu�xl�xym �~ {x^p ~u|] n]�]�iy^ n]w]n]yt] xywun|i^xuyR�xyi��r} {] it.yu{�]lm] ^pi^ ^p] tuy~^n�t^xuy xy �ki|o�] 5R� {i~ wu�yliw^]n |i~~x�] ]ko]nx|]y^i^xuy {x^p 1io�]R
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