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PRQTS�UWVWXZY\[�]$^_V$`badc,V�ef^_gd^heiS�UWV$^
jlkimonhV�e	P�k_m9prqts�^

[	`oprp7mbk_e	udV(k_V.svQrV�kvsvQrVxwzy�{9|b}<~�Y��barwrV
�o}oe_Q��T�b�b�b�
Y��b}�pT`b�bV.^

�����$�����r�b�b��� w�eiQrqt^	pT`bp�V$k$�r�'V
s�m9wT^_q�udV$k	`WU�ar��e_q���udq�^is�q�pr��q�w�`okig#mbpdeiq�UWq��$`oe_q�mbw�prkimb�r��V�U���QrV�kiV(e_QrV
q�wrq�e_qt`o�z^�Q�`op7Vfmo��`
��q�wr��qt^�^_mbaT�bQ<e�q�w#mbkvudV$kAe_m�s�m9p�V9��`o� e_V$k�V$��`9^heiq�s¡udV��¢m9k_U�`�eiq�m9w���gWe_QrVf£Tm��¤�9��q�e_Q
^_mbUWV�m9pde_q�U�`o��q¥ehgWs�m9wTudq�e_q�mbwT^$¦�§?V	prkimbp7m9^_V	`(UWV$udq�arU���^heik_m9wr�
s�m9arpr��q�wr����Qrq�svQ#`b����m��	^�e_m�s�mbw�^�qtudV�k
urq¥¨zV�kiV�w<e�^_mo� eh�R`okiV$^Es�mbUWU�arwrqts�`�eiq�wT�f`f^_U�`o���bw�arU��7V�k�mo�deiq�UWV.^�¦�©	prpr��qts�`�eiq�m9wT^Ee_m	eiQrVªm9pde_q�UWq��.`�eiq�m9w
mb�EeiQrV
©	«(©f[	¬­§®q�wT��{9{<~r¦ }�`owTu�`�£TV�c�q��r��V¤^�arp7V�kv^_mbwrqts(`oq�kis�ki`o� e'��q�wr��`okiV(prk_V.^�V$w<e_V$u�¦
¯5°<±z²i³�´ ��µ��b��¶ mbUWpradev`�e_q�mbw�`o��£�arq�u�udg�wT`oUWqts�^f�R·�QT`bp�V�mbpre_q�UW`b��udV.^�q��bw¸�R«Zkv`budq�V�w<e¡UWV�e_Qrmdu��
·dQT`op7V	pT`bki`bU�V�e_kiq��.`�eiq�m9w
�3·�e_V�V$p�V.^he'udV$^is�V$w9eª�3¹¡pde_q�UWq��.`�eiq�m9wW��º�ar��e_q���V$»bV$�Tmbpre_q�U�q��$`oe_q�mbw���©�u�nhmbq�w9e
UWV�e_Qrmdur^��E¼laT��V$kAV$½<aT`oe_q�mbwT^��E¾	w�^heik_aTs�e_arkiV$u�UWV$^_Q��EP�kv`owT^_prq�ki`oe_q�mbw�s�mbwTudq�e_q�mbw�^��E¿���arqtu�Ào·�e_kiaTsÁeiark_V
q�w<e_V$ki`9sÁe_q�mbw

Â'Ã3ÄEÅ¢ÆlÇ�ÈAÇ$ÉEÊ7Ë
ÇoÌoÍrÎvÏÑÐªÒzÓ ÔÖÕzÇ$×ÁØ(ÊTÙÛÚ�ÎvØ�Ü�×ÁÝtÌoÞ�ß$à�áÁÞ�ÍrÎvÝãâ	Îªä.åAË¤ÎvÝãÝã×ÁÏÑÐ�Î.ÌoÒÖÎvÝãå�ÎvÏFå�Ù�ÌbÇ$Ú�ÎvÓãØ9ÌoÎvØOäZÅ¢æ�ÄEÅ çè Å¢æ�Ä�Å ç�ÌoáÁÞÁÞvé�Ä�×Áê.ÔÑåAäOåhÙ�ë�ê.Ð�Óã×ÁÝãåhÙ�Ì�ÒÖÍdìoíÁî.Ì�ÞÁïÁíÁÞÁá	Ç$×ÁÚ.ðOÓñÎiÕ ç�Ø�ÔÑÓãÚb×ÁÝãÓãÙ�ÌOò�ÏÑÎvØOÐhåó�ô ØOÓ õ�åhÏÑÙÑÓ ÔÛöAäOå�Ë(×ÁØ�ÔÑÚoåhÝãÝãÓãå�ÏEÅFÅ÷Ì<Æ�å�Ú$Ô3Ë¤ÎiÔÑðOöhâ	ÎiÔÛÓãø�êOåhÙ_Ì<ù�ù�ì ÞÁú.àÁÌbîvé�ÞÁíÁú	Ë
û3æ�ÉEÍ7ÊTë�ë�Å¢Ê7Ä�ùzåhäOå�ü¤ú.Ìoò�ÏÑÎvØOÐhåÁÌ
ÎvØOäZÅ¢æ�ÄEÅ ç
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 	 ��� mba�^¤s�mbw�^�qtud]�kimbw�^¡��VWprkimb�r��S�UWVWudV���� mbpre_q�U�qt^i`�e_q�mbw?U�aT�¥eiq¥��udqt^_s�q�pr��q�wT`oq�k_VWur`bwT^(��V.½<arV��
m9w,svQrV$kisvQrVfarwrV¡�¢mbkiU�VZu�� `oq���VZ`oa#kiV�p7m9^�½9aTqÑ�d`opTk_S.^�ud]��¢mbkiU�`�e_q�mbw�p�`ok'��� ]$s�mbar��V�UWV�w<e.�<^_V�kv`¤mbpre_q�UW`b��V
^_V���mbw s�V$k�ev`oq�wT^¤s�kiq�e_S�kiV$^$¦ � m9aT^¤prkimbp7m9^_mbw�^¡aTw s�mbaTpr��`b�bV�^_V�UWq¥�Û�¢mbk_e
½<arqAp7V�kiU�V�e�u�� `b^i^�mds�q�V�k
urq¥¨z]��
kiV�w<ev^¡��mb�9q�s�q�V$��^¤½<arqAs�mbUWU�aTwrq�½<arV$k_m9w<e(^_V�ar��V�UWV$w9e¤arw p7V�eiq¥e
wrm9U��rkiVWudVW�¢mbqt^�¦,¹¡w?prki]$^_V�w<e_V$ki`�udV$^
`bprpr��q�s$`�eiq�m9wT^������ mbpdeiq�UWqt^_`oe_q�mbw udV���� `bq���V#u�� arw `O»�q�m9w?^_arp7V�kv^�m9wrq�½<arV�^_mbarpT��VWV�e�urV���� `oq���V#©	«(©¡[	¬
{9{<~r¦ }T¦
�­´ �.� ² ��� 	 � � º�].s�`owTq�½<arV�udV$^�¿���arqtudV.^ � arUW]�kiq�½<arV,�
¹¡pdeiq�UWqt^_`oe_q�mbw udV,�¢mbkiUWV#�
º�]�eiQrmdudV�udV
�9ki`9udq�V�w<ef��j3`okv`oUW]�eik_qt^_`oe_q�mbw¸udV��¢mbkiUWV��	jl��aT^Z�bkv`ow�udV�udV.^_s�V�w<e_V��¡¹¡pde_q�UWq�^i`�eiq�m9w¸�f¹¡pde_q�UWq�^i`�eiq�m9w
U�ar��e_q��Ûwrq�»bV.`oa ���A½<aT`�eiq�m9wT^�u�� ¼lar��V�kW��º5`bq�����`b�bV�wrmbwr�÷^�e_kiaTsÁeiarki]#� ¶ mbw�udq¥eiq�m9wT^�udV�e_kv`ow�^�prq�kv`�e_q�mbwr�
� w<eiV�kv`bsÁeiq�m9w�¿���arq�urVOÀo·�e_kiaTsÁeiark_V
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º¸`ow�g�`b���9mbkiq¥eiQrU�^�`bk_V�pTk_m9p�m<^�V.u�q�wWe_QrVf��q�e_V$ki`oe_arkiV'�¢mbkAm9pde_q�UWq��$q�wr�(eiQrVf^_QT`op7V�mo��`bwW`bq�kvs�kv`�� elarw�udV�k
`bV�kimdudg�wT`oUWqts�`o�A`bwT`o��gd^�qt^$¦ � w kiV$`b�A��q��¢Vb��eiQrV,^_QT`op7V#mo����q�wr�9^
mo�	`ow `bq�kvs�kv`�� e
`okiV�wrmbe�s�m9U�pT��V�e_V���g
urV$s�qtudV.u���g�e_QTVWurV$^_q��9w���^�q�wTs�V���QTV�w�m9w�eiQrVW�bkimbarw�uÖ�z��q�wr�<^¤`okiV�udV��¢mbkiUWV$u¸aTwTudV�k(eiQrV�`bs�e_q�mbw�mb�
eiQrV�q�k'��V$q��9Q9e¡¦ � w#£Tq��9Q<e$�<��q�wr�<^�`bk_V¡udV��¢m9k_UWV$uW��g�`oV$k_mdudg�wT`bUWq�s'�¢m9kis�V$^$�beiQT`�eR`okiVf`�e'��V.`b^�e�`b^ª��`bk_�9V
`9^'e_QrV¤�'V�q��bQ<eRmo��e_QrV
s�mbUWpr��V�eiV(`bq�kvs�kv`�� e.¦

¿Tmb����m���q�wr�&%�X�'Û�re_QrV
��q�w)(d^���V�eh��V$V�w5`oq�kvs�kv`�� e	`oV$k_mdudg�wT`bU�qts�^R`bwTu�^heik_aTs�e_arkv`o�Ek_V.^�p7mbwT^_V¤`okiV(�T`b^_q¥�
s$`o����g�eh��m�¦�¿�q�ki^�e_��gb��`oV$k_m�V$��`9^heiq�s�udV��¢mbkiU�`�e_q�mbw�^A^�q��bwTq+*�s$`ow<e_��g�svQ�`owr�9VRe_QrVf£Tm�� `bk_m9arwTu�eiQrVf`oq�kvs�kv`�� e$¦
©fwTu ^�V.s�m9wTud��gb�ÖeiQrV�^heik_aTs�e_arkv`o�l�'V�q��bQ<e
`bs�ei^(udq�k_V.sÁei��g!mbw?q¥ev^(��q�� e�`owTu udkv`o��¦�P�m5s�m9U�p7V�w�^_`oe_V�e_QrV
*�ki^�e	V�¨zV$s�e$�z`WwrmbkiU�`o��q�wTudaT^�e_kiqt`o��prkv`bs�e_qts�V¤qt^�eim#udV$^_q��9w�e_QrV�^�QT`bp�V.^�aT^_q�wT�#`(nhq��b�÷^_QT`bp�V
`bprprkim9`bsvQE�
eiQT`�e�qt^�s�m9wT^�qtudV$k_q�wr�W`�pTk_q�mbkiq7e_QrV
`bV�kim<V$��`9^heiq�s¡udV��¢m9k_U�`oe_q�mbwT^�e_mWprkimdudaTs�V¡eiQrV
udV.^�q�k_V.u�^_QT`bp�V9¦3PRQTq�^
s$`ow���V�udm9wrVR��g�^�aT�T^heiki`9sÁeiq�wr�¡e_QTV	`oV�kim�V��t`b^�e_qts�urV��¢mbkiU�`�eiq�m9w
�¢kimbU eiQrV�mbpdeiq�U�`b�rs�kiarq�^_VR^�QT`bp�V9¦�PRQTq�^
��V$`O»9V$^¡mbwr��g�e_QTV�^_V$s�mbwTu���q�w)(�`9sÁe_q�»bV9�7e_QT`oe(qt^�nhaT^�eZeiQrVW��V$q��9Q<eZmb�Ae_QrV�^�e_kiaTsÁeiarkiV$^$¦�©'e�*�ki^�e(^_q��bQ<e$�
eiQrqt^'^_q�U�pT��q
*TV$^'eiQrV¤s�m9arpr��V$u,`bV�kim�V��t`b^�e_qts�mbpdeiq�UWq��$`oe_q�mbw�¦ � w�e_QrV,*TV$��u,mo��� � � �.-¢µ/-¢�$�0-21��2-�3��d� ±54 1 ²
�.- 
6-279�d��- ´ 398 �;:<4>=�`ow�g¸^�q�UWpr��q+*�s$`�eiq�m9w!qt^(��V$��s�mbUWV���V.s�`oa�^�V�mo��e_QrV#udkv`oU�`oe_qts�s�mbUWpr��V�cdq¥ehg5mb�
`bq�kvs�kv`�� e(udV$^_q��bw@?Ñ^�V$V�eiQrV�`oadeiQrmbkiq¥ev`�eiq�»9V>%ã�A'2BÁ¦DCfm���V$»bV�k.�9nhq��b�÷^_QT`op7V�s�mbkik_V.sÁeiq�m9wT^¡`bk_V�q�w?^�m9UWV�s$`b^_V
q�wT`9s�s�aTki`oe_V�`bprprkimOc�q�U�`�eiq�m9wT^��z`ow�u5e_QTV�g¸`okiV���qE(bV���g�e_m��F`o���l^�Qrm9k�eZq�w�e_QrVWs�`9^�V�mo�ªU�ar��e_q�p�m9q�w<e(mbpdeiq¥�
UWqt^_`oe_q�mbw�^�q�wTs�V(^_V�»bV$ki`b�T£�m�� k_V$�bq�UWV$^���m9ar��u,prkim�»<qtudV(^�V$»bV$ki`b�7s�mbkik_V.sÁe_q�mbw�^ª`ow�u�e_Q�aT^RwTmoe	`�aTwrq�½<arV
^_QT`bp�V9¦?©fw V�wT��q��bQ<e_V$wrq�wr��V�cd`bUWpr��V�s�m9wTs�V$k_wT^�^�aTp�V$ki^_mbwrqts(nhV�ei^�mbpdeiq�UWqt^_`oe_q�mbw��l��QTV�kiV�`5eiki`9udV��÷mo¨
�7V�eh�'V�V$w�^_ar�T^_mbwTq�s(`ow�u�^_arp7V�kv^�m9wrqtsfkiV��9q�UWV$^�urV$^_q��9w�QT`9^'e_mW�7V
udmbwrV9¦

PRQrV(praTk_p7m9^_V¡mb�EeiQrq�^R�'mbk�(Wq�^'eimWprk_m9p�m<^�VZ`�UWV�e_Qrmdu���QrqtsvQ�s�m9arpr��V$^Rudq�k_V.sÁei��g�£�arq�u�`ow�u�^�e_kiaTsÁ�
eiarkiVb�r`ow�u���QTq�svQ�q�^$�d�¢m9kRe_Qrqt^�kiV$`b^_mbwE��`b�r��V¡eimW��V¤V�c<eiV�wTurV$u�e_mWU�aT�¥eiq�pr��V¤p7mbq�w9ef^_q�e_aT`oe_q�mbwT^$¦

© udq�k_V.sÁe(`oprprkim9`9svQ¸s�m9wT^�qt^�ei^¡mo��`bw�mbpre_q�U�qt^i`�e_q�mbw���m�mbp!`okimbarwTu�`#�¢ar����g¸s�mbaTpr��V.u�^_mb��»bV$k$�zs�m9U��
�Tq�wrq�wr�W£TaTq�u5`bwTu�^heik_aTs�e_arkiV¤V�¨zV$s�ei^$¦ � efqt^�wrV.s�V.^_^i`okigWe_QrV$w�e_m�V�F�s�q�V$w<e_��g�s�m9UWprade_V
e_QrV
^_V�wT^_q�e_q�»<q�ehg
mb�3e_QrV�s�mbarpT��V.u�U�mdudV$�Ñ¦ � ev^	V$»O`b��a�`�e_q�mbw��¢m9k¡`bV�kim<V$��`9^heiq�s(s�mbarpr��q�wr�#qt^f`W»bV$k_g�s�m9U�pT��V�c�U�`�e_e_V$k!?F^_V�V
�¢m9k¡q�wT^�ei`bwTs�VG% �d�z{r��~.'2BÁ¦¤PRQrqt^¡prk_m9�r��V�U q�^Zs�m9UWU�m9w5e_m�`o���3º¸¬(¹ urmbU�`oq�wIHRe_QTV�wrV$V$u�eim,V$»O`b��a�`�e_V
eiQrVfudV$p�V$wTudV$wTs�V	�7V�eh�'V�V$w�e_QrVfurq¥¨zV�kiV�w<eªudqt^_s�q�pT��q�wrV$^�`bs�e_q�wr�¤q�wWeiQrV�mbpre_q�U�q��$`oe_q�mbw�prkimds�V.^_^$�o��QrqtsvQWq�^
V�cdprk_V.^_^_V$u#e_QrkimbaT�bQ#eiQrV¤mb�rnhV$sÁeiq�»9VZ�¢arwTsÁeiq�m9wJ?FqÑ¦ Vb¦Ae_QrV¤s�m<^he��'V(�'`bw9eReim�UWq�wrq�U�q���VABÁ¦ª¿TmbkRq�wT^hev`owTs�Vb�
q�w e_QTV,s�`9^�V�mb�R`bV�kim<V$��`9^heiq�s��÷`bV�kimdudg�wT`oUWqts�s�m9arpr��q�wT�T��q¥e
ehg�prqts�`b����g!s�mbw<ei`bq�w�^
`oV$k_mdudg�wT`bU�qts�p�V$k��¢m9k��
U�`bwTs�V¤m9k�£Tq��bQ<e¡s�m9wTudq�e_q�mbw5kiV��t`�eiV$u�e_V$k_U�^�?F��q�� eÁÀoudki`b�T�7^�m9wrq�s(�7m�mbU prkim�uraTsÁeiq�m9w��Tq�wTs�qtudV$wTs�V�`bwr�b��Vb�
V�eisb¦ B `ow�u�q�e�U�`Og¸s�m9w9ev`oq�w?`b��^_m5^heik_a�sÁe_aTki`b��m9wrV$^K?Fq�w<eiV�kiwT`o�A^�e_kiV$^i^�V.^��EV��t`b^�e_qts�UWmdudV$�ApT`okv`oUWV�e_V�kv^$�
V�eisb¦ B�¦ � wL% ~�'Û�9e_Qrqt^'^�V$wT^�q�e_q�»�q¥ehg�V�»�`b��aT`oe_q�mbw�qt^�^_q�U�pT��q
*TV$u#aT^�q�wr��`�k_V.udaTs�V$uWUWmdudV����¢mbkªe_QrVZ^heik_aTs�e_arkv`o�
�7V�Q�`O»<q�mbaTk
�T`b^_V$u m9w e_QrV�«Z��m9�T`o�R·�V�w�^�q�e_q�»�q¥ehg ¼A½<aT`oe_q�mbwT^G?Ñ«¤·d¼MB�prkimbp7m9^_V$u q�w5% }A'Û¦!PRQrV,qtudV$`¸q�^
eim¸V�»�`b��aT`oe_VWeiQrV�e_mbei`b��^_V�wT^_q¥eiq�»�q�ehg!udV$k_q�»�`�eiq�»9V$^¤��q�w�(<q�wr�¸��m9`9ur^
`bwTu udV��¢m9k_U�`�eiq�m9wT^¤aT^_q�wr��`�UWmdur`o�
urV$s�m9UWp�m<^�q�e_q�mbw!mo�'e_QrV#^�ei`oe_qts�`bV�kim�V��t`b^�e_qts
kiV$^_p�m9wT^�V9¦�PRQrq�^¤`bprprkim9`9svQ¸q�^�`o�t^�m��¢mb����m��'V$u�q�wN%PO�'÷¦ � w
`b���zmb�Ee_QTV$^_V(s$`b^_V$^$�<e_QrV(mbpre_q�U�q��$`oe_q�mbw�k_aTwT^'��mbe_Q�mbw�e_QrV¤`oV$k_mdudg�wT`bUWq�s¡`owTu,e_QrV¤`bV�kim<V$��`9^heiq�s¡^�qtudV.^�¦
§®QTV�w ��mbe_Q UWmdudV��t^���£Tm��1`bwTu?V��t`b^�e_qts�q�ehg5wrV�V.u�eim���V#`9s�s�aTki`oe_V�mbwrV.^��Ee_Qrqt^Q(�q�wTu?mb�R`bprprkim9`bsvQ�q�^
kv`�eiQrV�kRQrV.`O»�g#q�w�eiV�kiUW^Rmb��udV$»bV$��m9p�V$U�V$w<e�`bwTu�s�m9U�pTadei`oe_q�mbwT`b��s�m9^�ei^$¦

PRQrV$w��(��V?UWq��9Q<e���qt^�Q ` U�V�e_Qrmdu e_QT`oe5q�^�UWmbkiV?`9s�s�arki`oe_V�e_QT`bw eiQrV ^�q�UWpr��q
*TV.u nhq��o��^�Q�`op7V
UWV�e_QrmduÖ��q�w�p�`ok_e_qts�ar�t`ok.�zq¥��e_QrVR*TwT`b�lprarkip�m<^�V�q�^Zeim�m9�dei`bq�w?`,U�ar��e_q��Ûp7mbq�w<e(m9pde_q�UWq��.`�eiq�m9w�¦�©'e(e_QrV
^i`oUWVReiq�UWVb�9e_QTV	UWV�e_QTm�u#U�q��bQ<eª�7V	��V$^i^lQrV.`O»<g�e_QT`bw#`(e_q��bQ<ei��g�s�mbaTpr��q�wr�
UWV�e_QrmduÖ¦ � e�s�mbar�tu�s�m9wT^�qt^�e
mb��`ow!`oprprkimbpTk_qt`�eiV
wrmoeZe_m�m�^heik_m9wr�#q�e_V$ki`oe_q�»bV�s�mbarpT��q�wr�,�7V�eh�'V�V$w¸eiQrV�m9pde_q�UWq��.`�eiq�m9w!^�e_V�p?`owTu¸e_QrV
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£�arq�ud�÷^�e_kiaTsÁeiarkiV(`bwT`o��gd^�qt^$¦3PRQTq�^�^_QrmbaT��u���V¤p7m9^i^_q��r��V¤q�w�eiQrV(�¢kiV$½<arV�w<e	s�`9^�V(��QrV$k_VZeiQrV¤mbpdeiq�U�`b��udV��
�¢m9k_UWV.u��bV$mbUWV�eik_gWudm�V$^ªwrmoe�udV�p7V�w�u#mbw�^heik_aTs�e_arkiV��¢V.`�e_aTk_V.^��<qÑ¦ Vb¦3eiQrVf�9��m9�T`o��mbpdeiq�UWq��$`oe_q�mbw,^_gd^heiV�U
s$`ow���VZ��V$����`bprprkimOcdq�U�`�eiV$u�`9^'`bw,m9pde_q�U�`o�ÖudV��¢m9k_UWV.u,^_QT`op7V¡pTk_m9�r��V$U e_m���V(p7m9^�e'pTk_mds�V.^_^_V$u#�<g#`
^�e_kiaTs�e_arkv`o�zq�w<»9V�kv^�VZprkimb�r��V�U�¦

� w5m9ark	`oprpTk_m<`bsvQ����'V
^�QT`b����s�mbwT^_qtudV�k	`bw - 37� ° ��- ´ � m9pde_q�UWq��.`�e_q�mbw���m<m9p5`owTu�`ow5°�� � ° ��- ´ � s�mbad�
pT��q�wr�¸s�gds���V9�E��QrqtsvQ q�^
`bw `oV�kim�V��t`b^�e_qts�`bwT`o��gd^�qt^(m�»bV$kZe_QrV,s�arkik_V$w9e¤q�e_V$ki`oe_q�mbw � ^(mbpdeiq�UWq���V.u?^_QT`bp�V.^�¦
PRQTq�^'��q�wrVZqt^'`b��^_m
�¢m9����m��'V$uW��g<% |�'Û����Qrm�aT^_VZ`�pT`okv`oUWV�e_kiq�sfmbk�� ¶ ©¡¬	�÷�T`b^_V$u��	�¢mbkiU�ar�t`�eiq�m9wL?F`9s�s�m9kiud�
q�wr��eim#eiQrV
eiV�kiU�q�wrm9��m9�bg,mb� % ��' B�¦ � w�s�mbw<e_kv`b^�e�e_m,e_QT`oe¡�'mbk�(7��q�w¸e_QrV�prk_V.^�V$w<efpT`op7V�k.��e_QrV�^�QT`bp�V�q�^
wTmoe¡^_ar�dnhV.sÁefeim,` ¶ ©¡¬­pT`bki`bUWV�e_kiq��$`�eiq�m9w ?¢q�w¸moeiQrV�k	�'mbkvur^�m9ark¡`bprprkim9`9svQ�qt^�� ¶ ©f¬f�Û�¢k_V$V�� BÁ¦f·�q�wTs�V
q�w e_QTq�^
s$`b^_V#^�Q�`op7V�U�mdudq
*�s$`�e_q�mbw�^
`owTu `bV�kim�V��t`b^�e_qts�urV��¢mbkiU�`�eiq�m9wT^¤`okiV�k_V$prkiV$^_V�w<e_V.u�q�w `5^�q�UWq��t`ok
U�`bwrwrV�k.�'mbark#m9pde_q�mbw qt^��F`O»bm9arkv`o�r��V,eim `ow+V$`9^�q�V�k�s�mbarpr��q�wr� mo�Ze_QrV$U�¦ � w+pT`bk�eiq�s�ar��`bk$�'�'V�^_QT`b���
�7V�`o�r��V�e_m5^_arp�V$k_p7m9^_V�e_QrV.^�VWUWmdudq+*7s�`�eiq�m9wT^Zq�w `��'`Og5»9V�kig¸^�q�UWq��t`okZeim���q�wrV$`bk_q��$`oe_q�mbw�¦�PRQrq�^(U�`Og
kiV$^_ar��eZq�w!`bw�q�e_V$ki`oe_q�mbw5eiQT`�e¤s�m9U��rq�wrV$^(`,wrmbwd�÷�'V$`�(5s�mbarpr��q�wr��`bwTu¸g9V�e¤`�^_U�`o���3s�mbUWpradeiV�kZp�m��'V�k
s�mbwT^_arUWq�wr��`owTu�`�wrmbwd��s�m9UWpr��V�c�^_mo� eh�R`okiV¡udV$»bV���mbpTU�V$w<e$¦

� w!mbkvudV�kfe_m�prk_m9p�m<^�V�`,kv`�eiQrV�kZ^�q�UWpr��V�q�U�pT��V$U�V$w<ei`�eiq�m9w�mb�le_Qrqt^Zprk_q�wTs�q�pr��Vb�Ö�'V�^_QT`b����mbpdeiq�UWqt^�V
��q�e_Q5`!*rcdV$u�UWV$^_Q��r`bwTu�mbwr��g,`oV$k_m�V$��`9^heiq�s�q¥ehg�`ow�`o��g�^_qt^R��q����ÖwrV�V.u�`�urg<w�`oUWq�sZUWV$^_Q�¦

��PRQTVf`oV$k_m�V��t`b^�e_qts�k_V.^�p7mbwT^_VRq�^ªs�mbUWprare_V$uWm9w�udg�wT`oUWqtsRU�V.^�QTV$^3�¢kimbU­e_QrV�m9pde_q�UWq��$V$u�^_QT`op7V�mb�d�
ev`oq�wrV$u,`�e'e_QrV¡prk_V$»�q�m9aT^�s�mbarpT��q�wr��q�e_V$ki`oe_q�mbw���q�e_Q�`
��m<m<^�V$��g�s�mbarpr��V$u#arwT^�e_V$`9udg�^_svQTV�UWVb��udV$^is�kiq���V.u
q�w5udV�ev`oq���^Rq�w6%�X.�A'÷¦

�f© *rcdV$ud�÷udm9U�`oq�w!^_QT`op7V�m9pde_q�UWq��$V�k(aT^_q�wT��eiki`bwT^_prq�kv`�eiq�m9w�s�m9wTudq�e_q�mbwT^(`bwTu�`�� ¶ ©f¬f�Ñ�¢kiV�V
��`opd�
pTk_m<`bsvQ��rq�w<e_kimdudaTs�V.u�q�w@%�X9Xo��XO�.'÷����q������7V�q�w5e_arkiw¸`opTpr��q�V$u5e_m�eiQrV�prkiV�»�q�mbaT^¡`oV$k_m�V��t`b^�e_qts(udV��¢m9k_UWV.u
^_QT`bp�V(q�w�m9kiurV�k'e_m�m9pde_q�UWq�^_V¤`oV�kimdudg�wT`oUWqtsfp7V�k_�¢mbkiU�`owTs�V$^$¦

§?V�^�QT`b���d`bprpr��g(e_QrV.^�V'prkiq�wTs�q�pT��V.^EeimfeiQrV�`owT`b��gd^_q�^�mo�Te_QrVRq�wd£TarV$wTs�V'mo�z`oV�kim�V��t`b^�e_qtsAudV��¢mbkiUW`oe_q�mbwT^
q�w ¹¡pde_q�U�`o�ª·�QT`bp�V�¬¡V$^_q��9w!pTk_m9�r��V$U�`bs$s�m9arw<e_q�wr�,wrmbe
mbwr��g��¢mbk(eiQrVW��q�� eÁÀoudkv`o��p�m9q�w<e¤mo�'»<q�V��1�rade
`b��^_m#�¢m9k � ´ 3 -F�?� ´�´ 
 ´ 1���- 
6-279�d��- ´ 3 �E��QrqtsvQ?q�^Zmo�'ade_UWm<^he¤q�U�p7mbk_ei`bwTs�V��¢mbkZ�¢adeiarkiVW^_arp7V�kv^�m9wrqts
s�q�»�q��7nhV�ei^$¦¤§?V�^_QT`o���ls�m9wTs�V$w9eiki`oe_V
m9w¸eh�'m�^_q¥eiaT`�eiq�m9wT^�Hf`�e(k_V.^he.� ?¢wrm��¢mbkvs�V.^¡`9sÁe(mbw5eiQrV�^�e_kiaTs�e_arkiVb�
�'V#udm¸wTmoe�s�mbwT^_q�urV�k
�9ki`O»�q�ehg¸V�¨zV$s�ei^�B¤`owTu `oe�s�kiarqt^�VW£�q��9Q9e��¢mbk���QTq�svQ �'V#s�m9wT^�qtudV$k¤e_QT`oe�^�e_V.`budg
`bV�kimdudg�wT`oUWqts	�¢m9kis�V$^R`bs�e	mbw�e_QrV
^�e_kiaTsÁeiarkiV�?Ñ`owTu�`b�9`oq�w,�9ki`O»�q�ehgWV�¨zV$sÁev^	`okiV(wrmoe	s�mbwT^_q�urV�kiV$u�B�¦

§?V	V�w�u�e_Qrqt^Aq�w<e_kim�uraTsÁeiq�m9w���q¥eiQ#`Z�¢V��®�'mbkvur^l`o�7mbade�mbarkAUWmdudV$�d�¢mbk'^�m9wrq�sR�7m�mbU�¦l·�mbwrqts��7m�mbU
qt^¡e_QrVW�9k_m9arwTu�^_q��bwT`oe_arkiV�mb�Ae_QrVWprkiV$^i^_ark_VW^_Qrmds�(�pTk_mdudaTs�V$u��<g!`ow!`bq�kvs�kv`�� e¡£Tg�q�wT��`oe¤^_arp7V�kv^�m9wrqts
^_p7V�V$uJ%�X$�A'÷¦R©	w�g�^_mb��q�u��7mdudg�UWm�»�q�wr��`�ef^_arp�V$ki^_mbwTq�s¤^_p�V$V$u�udV$»bV���mbp�^	`�^�QTm�s�(�`oQrV.`bu�e_QT`oe	UWm�»bV$^
��q�e_Q q¥e.¦!¿rm9k�`bq�kipr�t`owrV.^���e_Qrqt^��¢V$`�eiarkiV#��V.s�m9U�V.^�`!s�mbUWpr��V�c ^_Qrmds�(?^_gd^heiV�U ?F¿�q��9arkiV¸X.B�¦��'ade�wrm
U�`oe�e_V$k�Qrm�� s�mbUWpr��V�c#q�e	q�^$�T^_V�»9V�kv`o�z`oq�k_pr�t`owTV¡��V�wr�be_QT^R�7V���m�� q�efs�m<`o��V$^is�V.^���ar��e_q�U�`�e_V$��g�`okik_q�»�q�wT��`�e
eiQrV�^�m9q��l`9^Z`J?F^_q�wr�b��VWmbk¤s�m9U�p7m9^_q�e_V.B � ��^_QT`op7V��¢arwTsÁeiq�m9w�¦�PRQTq�^(�9k_m9arwTu�^_q��bwT`oe_arkiV�qt^(k_V.^�p7mbw�^�q��r��V
�¢m9k�^�e_kiaTsÁeiarkv`o��uT`oU�`o�9V#q�w �rarq���udq�wr�<^��A^�e_kimbwr��V�w�»�q�kimbwrUWV$w9ev`o�Aq�UWpT`bs�e$�Ap�^�gdsvQrm9��m9�bqts�`o�lV�¨7V.sÁev^�m9w
Q�arU�`bw��7V�q�wr�9^Rq�w�e_QrV¤`okiV$`T�d`owTu�^�mWm9w�¦ � eRqt^Rwrmbe	p�m<^_^_q��T��V¡e_mWV$^is�`bp�VZeimW^_mbwTq�s¡��m�m9U prkim�uraTsÁeiq�m9w
?FV�crs�V$pde¤�¢mbk¤wTmo�÷��q�� e
��mdudq�V$^$����Qrq�svQ `bk_VWwrmbe�`ow?q�^i^�aTV�mo��`oq�kis�ki`o� eZq�wTudaT^�e_kigb¦�¦�¦ B �7V$s$`oaT^_V���q�� e
�¢m9kis�V
Q�`b^�eim#�7V�eiki`bwT^�UWq�e�eiV$u�e_m,e_QrV��bkimbarw�uÖ¦��'ade¡U�`ow�g�^�m9��are_q�mbwT^fQT`O»bV¤�7V�V$w¸prkimbp7m9^_V$u�e_m,k_V.udaTs�V�q¥e
urq�kiV$s�e_��g�m9kªeim�kiV$uda�s�Vfq�ei^'V�¨7V.sÁei^$¦ � wL%�XbXo�zXO�.'Ö��V¡QT`O»bV	pTk_m9p�m<^�V.uWe_m�aT^�V¡mbpdeiq�U�`b�z^_QT`bp�VZudV$^_q��9w�e_m
kiV$uraTs�V¤��QT`oe	��V
s$`o�����E´ 3 -¢�5� ´�´ 
�µ ´�³ 3 ³ �d��µ�� ° 
6-¢�$�.- ´ 3 8 �! !:#" =O¦�·$�R¬Z¼+q�^	e_QrV¤pTk_V.^_^_arkiV
�9ki`9udq�V�w<e�^�e_kiV�wr�be_Q��AUWV.`b^_ark_V.u `b^�`�»9mb��arUWV,q�w<e_V��9ki`b�ªq�wT^_q�udV�`%���7mOc&�,kiq��bQ<e��7V���m�� e_QrV�`oq�kvs�kv`�� e$�
w�`oUWV���g#q�efs�mbkikiV$^_p�m9wTur^�e_m�e_QTV 3 ° �d�(' ° �¢µ prkiV$^i^_ark_V(^_Qrmds�(,^�gd^�e_V$U�¦
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Sonic Boom N−Wave

p

Tail Wave

Bow Wave

(far field)

Sonic Boom Downwards Emission
Control Box (near field)

¿�q��barkiV�X HlPRQrV¤^�m9wrqtsf�7m�mbU�¦ª· (bV�eisvQ�mo��wTV$`ok�`bwTu#�F`bk *TV��tu�^_Qrmds�(��R`O»bVfp�`�e�eiV�kiwT^Rmo��`�^_arp7V�kv^�m9wrqts
`bq�kvs�kv`�� e.¦

� � ���,����� "�� ��������� �E�����	"��

PRQTV�s�m9arpr��V$u�`oV$k_mdudg�wT`bU�qtsÁ��`oV$k_m�V$��`9^heiq�sfmbpdeiq�UWq��$`�eiq�m9w5prkimb�r��V�U�q�w�»bm9��»9V$^'eh�'m�U�`oq�w5prQT`b^_V$^$�reiQT`�e
kiV�p7V$`oe,q�e_V�kv`�eiq�»9V���g aTw9eiq��(` s�mbw�»bV$k_�9V�wTs�V5s�kiq¥eiV�kiq�` qt^�`bsvQrq�V�»9V$uÖ¦xP�m `bw � ° � ´E° �F�r���.-¢� ��3�� � ± �.-¢�
pTQT`b^_V��¢mb����m��	^A`ow � ° � ´ µ ± 3E� 
6-¢� ´ 1E�.- 
6-27b�r��- ´ 3 ^hev`o�bV9¦�¼ª`bsvQ�prQT`9^�V¡s�mbkikiV$^_p�m9wTur^�e_m�`
udq�¨7V$k_V$w9e
UWmdudar��Vb¦

PRQrV�eimbp7mb��mb�bg�mb��mbaTkZUWV.^�QrV.^Zq�^(QrV$��u?s�m9wT^�ei`ow<e(udarkiq�wr��eiQrVW��Qrmb��V�pTk_mds�V.^_^$�Ö^�m�e_Q�`�e¤UWV$^_QrV$^
��q����7�7V(mbwr��gWe_QTVZm9�dnhV$s�e'mb��udV��¢mbkiUW`oe_q�mbwT^$¦3PRQrV(»O`bk_q�mba�^�^_QT`op7V$^'`okiVZk_V$prk_V.^�V$w<e_V$u#q�w,eh��mWudq�¨7V$k_V$w9e
U�`bwrwrV�kv^$¦A© ���lm9��arUWqts
·�QT`bp�V
�(s�m9w<ei`oq�wT^'eiQrV�s�m�m9kiudq�wT`oe_V$^'mb��eiQrV¤��Qrmb��V
�b¬x»bmb��arUWqts¡UWV.^�Q�¦ � e	q�^
ehg�prqts�`b����g5udV�wTmoe_V.u���g
	�� � [�
����������l��QrV$k_V������ �3qt^¡e_QrV�e_mbei`b��w�arU���V$k(mo�ªwrmdudV.^Zq�w!e_QrVW»9mb��arUWV
UWV.^�Q�¦ © �i· (�q�w ·�QT`bp�V
�,q�^��bq�»bV$w ��g!eiQrV�^�(�q�w U�V.^�Q s�m�mbkvudq�wT`�eiV$^
mb��e_QrV�`oq�kvs�kv`�� e$¦�§!V�udV�wTmoe_V
q�e"!#� � [ 
$�%�'&)(+* , �E��QrV�kiV-�/.1032 4,qt^feiQrV�e_mbei`o�3w�arU���V$kZmb�ªUWV$^_Q!wTm�urV$^¡e_QT`oeZ��q�V�m9w¸eiQrVW��m9arwTur`bk_g
s�mbkik_V.^�p7mbw�udq�wT�
e_mWeiQrV¤��q�wr��^�QT`bp�V9¦

� eª`bprp�V.`okv^�e_QrV$w�wTV$s�V.^_^i`okig(e_m(�7V	`o�r��V'e_mZe_kv`ow�^h�¢m9k_U V.`b^_q���g�`¡ehg�p�VRmo�Öur`oei`Zq�w<eim¡eiQrV�moeiQrV�k3m9wrVb¦
P�m�e_Qrqt^¤V$wTuÖ�3`owTu `b^¤`bw!q�w<e_V$k��F`9s�VW��V�eh��V$V�w?e_QTVWeh��m¸`b��m�»9V�UWmdudar��V$^$��eiQrV�prkimbp7m9^_V$u?`o���bmbkiq�e_QrU
q�w�»bm9��»9V$^
`�U�mdudaT��V,e_QT`oe��bV$wrV�kv`�eiV$^
e_QrV�U�V.^�Q V$½<arq�»O`b��V$w<e�e_m�e_QrV,e_kv`owT^_prq�k_V.u mbpdeiq�UWqt^�V.u ^_QT`op7Vb¦
PRQTV � ° 
 ° �65 -�387 
 ´ µ � � °Z��mbe_Q�mbki�9`owTq�^_V$^Ee_QrV�s�mbUWU�arwTq�s$`�e_q�mbw���V�eh��V$V�w�e_QrVRmoeiQrV�k3UWmdudar��V$^3`ow�u
V$wrQT`bwTs�V.^�eiQrV�`bs�s�arkv`bs�g(mb�re_QrV�e_kv`ow�^�prq�kv`�e_q�mbwr�Û�T`9^�V.u(mbpdeiq�UWqt^_`oe_q�mbw��<g¤kiV�pT��`9s�q�wr�	eiQrV'e_kv`owT^_prq�ki`oe_q�mbw
UWmdudV$�Ö�<g�`��bV�w�arq�wrV¤udV��¢mbkiU�V.u��÷U�V.^�Q�mbwTVb¦

PRQrV(eiQrkiV�V(U�`oq�w�eim�mb�t^�`okiVZ^�(bV�eisvQrV.u�`9^'�¢mb����m��	^�H

9#: 5 ° � ° � ´�° �¢�r�$��-F�,��3�� � ± �.-¢� 
 ´ µ�� � ° � `���m�m9^_V���gWs�mbaTpr��V.u�£Tarqtu���^heik_aTs�e_arkiVf^_mb��»bV$k<;>=�	@?3ACB_¦

9#: 5 ° � ° � ´ µ ± 3�� 
6-¢� ´ 1���- 
6-279�d��- ´ 3 
 ´ µ�� � ° � `bw5`oV�kimdudg�wT`oUWqtsfm9pde_q�UWq��$V�k>DE=GF�?�	>B_¦

9#: 5 ° � ° 
 ° ��5 - 3H7 
 ´ µ � � ° � `�k_V$UWV$^_Qrq�wT��eim�mb�JIK=L!M?�	>Bi¦

Ä�Ä Ø�Sré�TÁïÁú
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§?V(��q����Ö`o�t^�m�udq�^�e_q�wr�9arq�^_Q#eiQrVZU�V.^�QTV$^ 	�
 ������
 �¢k_m9U e_QrV �o� � -¢� °�mbwrV.^���wrmbe_V.u��	®`bwTu 	+kiV$^_p7V$sÁ�
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eiQrV�s�mbarpr��V$u�£TaTq�u���^�e_kiaTsÁeiark_V�prk_m9�r��V�U qt^	s�mbUWpradeiV$u���g�`�^�ei`b�b�9V�kiV$u�^�m9��adeiq�m9w�prk_mds�V$udarkiV(q�w�eiq�UWV
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©	� e_V�k�F#q�e_V$ki`oe_q�mbwT^$��`C!
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`bk_VWkiV��t`�e_V.u?k_V.^�p7V$s�e_q�»bV���g5eim�e_QrV,`bV�kimdudg�wT`oUWqts�`o�3p7V�k_�¢mbkiU�`owTs�V
?Ñudkv`o�T����q¥� e�B�`ow�u�· �'¬Z¼�¦TPRQTV¤q�w<e_V$�bkv`�eiq�m9w,»bm9��aTU�V 	�� qt^�`Ws�mbw<eik_m9�Ö��mOc�urV�*TwrV.u�`b^�`�pT`ok_e�mo��e_QrV
s�mbUWpradev`�eiq�m9wT`o�EurmbU�`oq�w���mds�`oe_V.u���V$��m�� e_QTV�`oq�k_pT��`bwrVb¦RPRQrV¤�¢arw�sÁe_q�mbw�^ 
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eiQrV5udkv`o��qt^�^_UW`b����V�k�e_Q�`ow e_QrV�ei`bk_�9V�e�udkv`o�!`bwTu ��QrV�w e_QrV���q¥� e�qt^W��`bk_�9V�k�e_QT`bw eiQrV���q�� e�ei`bk_�9V�e$�
kiV$^_p7V$sÁeiq�»9V���gb¦

PRQrV�^_QT`op7V,»9mb��arUWV,qt^�s�mbwT^_V�ki»bV.u?�<g ^_V$s�e_q�mbwT^$�lprkimonhV.sÁe_q�wr�5eiQrV��bkv`budq�V�w<e�m9w `¸»9mb��arUWV,prkiV��
^_V�ki»�q�wT� ^_pT`9s�V6%�X9X�'÷¦ � w®mbkvudV�k�eim `O»bmbqtu »bmb��arUWV(�hUWq��bkv`�eiq�m9w��,�¢kimbU m9wrV�V�wTu eim e_QrV5mbe_QrV$kW�¢mbk
eiQrV�m9pde_q�UWq��$V$u5^_QT`op7V$^$��e_QrV
��QTmb��V
»bm9��arUWV�s$`ow5�7V�udq�»�q�urV$u5q�w¸`#s�V$k�ev`oq�w5w�arU��7V�k¡mo�A^�V.sÁeiq�m9wT^��7q�w
�9V�wrV$ki`b��eiki`bwT^�»9V�kv^_`b�Öe_m�e_QTV�^_pT`ow���qt^�V�udq�k_V.sÁe_q�mbwE¦(PRQTV�kiV��¢mbkiVb�zV.`bsvQ¸wrmdudV���s�`bw��7V�`9^_^_q��9wrV$u5e_m�`
^_V$s�e_q�mbw���QrqtsvQ�s�mbw<ei`bq�wT^K� =���B3mb�EeiQrV�U�¦ªPRQrV(»9mb��arUWV¡qt^Re_QTV�w�prk_V.^�V$k_»9V$u,q�wTurq�»�qtudaT`o����g��¢mbk�V.`bsvQ,mb�
eiQrV
^_V$sÁeiq�m9wT^$¦

� w mbkvudV�k�e_m?^_`oe_qt^h�¢g `�eW�7V$^�eW`!��q�� e�s�mbw�udq¥eiq�m9w��A�'V,QT`O»9V,q�UWpr��V$UWV�w<e_V.u `¸»�`bk_qt`o�r��V,q�wTs�q�udV$wTs�V
V.½<aT`�eiq�m9w��	�T`9^�V.u+mbw®eiQT`�e�mo� %ã�dX�'÷¦ ©'e�V.`bsvQ®q�e_V�kv`�eiq�m9w Fl��eiQrV!q�wTs�q�udV$wTs�V?`owr�9��V�� qt^,arpzur`oe_V$u
`9s�s�mbkvudq�wT��eim
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� e�UW` (bV.^laT^_V	mo�ze_QTVf��q�wrV.`okªurV�p7V�wTudV$wTs�V¡��V�eh��V$V�wWeiQrV	q�wTs�qtudV�w�s�V¡`bwr�b��V	`ow�u�e_QrV¡��q�� e's�m<V�F#s�q�V�w<el�¢mbk
^_U�`o���zq�wTs�q�urV�wTs�V$^$¦APRQrV(q�wTs�q�urV�wTs�V(`bwr�b��VZq�^'q�wTs�kiV$`9^�V.u#�7V�eh�'V�V�w�eh�'m�m9pde_q�UWq��.`�e_q�mbw�q¥eiV�kv`�eiq�m9wT^ �������
��QTV�w�e_QrV¤��q¥� e¡q�^�^_U�`o����V$kRe_QT`bw�eiQrV(ei`bk_�9V�eR��q�� e$��wT`oUWV$��g#��QTV�w5s�`bU��7V�kiq�wr���F`oq��t^'e_m�kiV$s�m�»9V�k'q¥e.¦
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PRQTV�k_V$U�V.^�QTq�wr�5UWmdudar��V��'mbk�(�^¤`9^
`ow q�w<e_V�k_�F`bs�V���V�eh��V$V�w?e_QTV,`oV$k_m�V��t`b^�e_qts�UWm�urar��V#`bwTu?e_QTV#mbpd�
eiq�UWq��$`oe_q�mbw�m9wrVb¦
PRQTV�`bV�kim<V$��`9^heiq�s�UWm�urar��VW`o��kiV$`burg�q�wTs���aTurV$^¡e_QrVW^i`oUWV�kiV�UWV.^�Qrq�wr��`o���bmbkiq�e_QrU e_m
ev`�(9Vfq�w9eim�`9s�s�m9arw<eªeiQrVZ^_QT`bp�VZudV��¢m9k_U�`�eiq�m9wT^$¦�PRQrV$g�`okiV	e_kv`ow�^h�¢V$k_kiV$u�eim�eiQrV¡m9pde_q�UWq��.`�eiq�m9w#UWm�urar��V
`9^	`�UWmdudq
*TV$u�»9mb��arUWV¤�bkiq�uÖ�7s�`b����V$u�eiQrV�s�kiarqt^�V�U�V.^�Q 	 � �¢mbkZ`�s�mbaTpr��q�wr�#q�e_V$ki`oe_q�mbw � �7^�aTq¥ev`o�r��V¤e_m
�7V(e_QTVZm9pde_q�UWq��$V�k�q�wrprade.¦'¹¡w�e_QrV¤mbe_QrV$k�QT`owTu���e_QrV¤m9pde_q�UWq��$V�k�� ^Rm9ade_prare	q�^�`W^_QT`op7V¤s�mbkikiV$sÁeiq�m9w !���
urV�*TwrV.uWmbwWeiQrV¡^_ark_�F`bs�V�wTm�urV$^ª`9s�s�mbkvudq�wT�¡eim¤e_QTV�e_kv`owT^_prq�ki`oe_q�mbw�s�m9wTudq�e_q�mbw�¦3PRQrkimbar�9Q�`¤k_V$UWV$^_Qrq�wT�
`b���9mbkiq¥eiQrU ?¢V9¦ ��¦K%�XO~.'A`owTu@%�X.}A' B���`�s�mbkik_V.sÁeiV$u5»9mb��arUWq�s��bkiq�u5qt^Zprkim�uraTs�V.uÖ�Ö��QrqtsvQ���q����3�7V�a�^�V.u¸q�w
eiarkiw�`9^�q�wrprareA�<g
e_QrV�`oV$k_m�V$��`9^heiq�sªU�mdudaT��V9¦�PRQrV�`b���9mbkiq¥eiQrU �bV$wrV�kv`�eiV$^�`¡wTV�� UWV.^�Q���g
UWm�»<q�wr�¡e_QrV
wTm�urV$^	mb�3e_QrV�q�wrpTade¡UWV$^_Q 	 � ��q¥eiQ¸`�pT^_V�aTudmb�÷^�e_kiaTs�e_arkv`o��UWmdudV$�Ñ��arwTudV$k	e_QTV�s�m9wT^�e_kv`oq�w9e�eiQT`�e¡e_QrV
wTV��+��m9arwTur`bk_g�wrmdudV$^�`okiV�UWm�»bV$u��¢kimbU1e_QrV¡q�wTprade�m9wrV$^ª`bs�s�mbkvudq�wr�Ze_m¤eiQrVfq�wrpradeR^�Q�`op7Vfs�m9k_kiV$s�e_q�mbw
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eiQrV,s�k_arqt^_V#^�QT`bp�V#s�mbUWq�wr���¢k_m9U ;­��g!p7V�k_�¢mbkiUWq�wT� F+m9pde_q�UWq��.`�e_q�mbw q�e_V$ki`oe_q�mbwT^$¦�PRQT`oe�qt^(e_m�^i`Ogb�
q�e�m9pde_q�UWq��$V$^
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`oe�k_V.^he	qt^Rmb�dev`oq�wrV$u���g#arpzur`oe_q�wr�We_QrV�prk_V$»�q�m9aT^'mbwrV¤��q�e_Q�e_QTV
udq¥¨zV�kiV�w�s�V¤�7V�eh�'V�V�w�eiQrV¤mbpdeiq�UWq���V.u
s�k_aTq�^_V�^_QT`op7V�`bwTu5eiQrVWs�arkik_V$w<eZs�kiarqt^�V�^�Q�`op7Vb¦¤PRQrV�wrV��­^_QT`bp�V�`�e(k_V.^heZq�^Zq�w¸e_aTk_w¸�9q�»9V�w�`9^fwTmbwd�
urV��¢mbkiUWV$u!�bV$mbUWV�eik_g5eim�e_QrV �����������
	A��
���� �L��� � �
� e_m¸^�ei`bk�e
`�wrV�� q�e_V�kv`�eiq�m9w � � �9¦#¿rm9k
`��F`b^�e_V�k
s�mbw�»bV$k_�9V�wTs�Vb�zeiQrq�^
prk_mds�V$^i^¡qt^¤q�wrq�e_qt`�e_V.u?�<g?`5^�g�w<e_QTV$^_q�^(mb�'wrm9wd��udV��¢m9k_UWV$u��bV$mbUWV�eik_g�`bwTu?mo�'e_QrV
pTk_V$»<q�mba�^�V$��`9^heiq�s(udV��¢mbkiU�`�e_q�mbwE¦

¿Tk_m9U�e_QrV(q�UWpr��V$UWV�w<ei`oe_q�mbw�^�qtudVb�d�'V(QT`O»bVZmb��^�V$k_»9V$uWeiQT`�e.�T`�e�V$`9svQ�s�mbarpr��q�wr��q�e_V$ki`oe_q�mbw � �dq�e�q�^
»9V�kig�`9ud»�`ow<ei`b�bV$mbaT^'eim>(bV$V�p5eiQrV�m9pde_q�UWq��.`�eiq�m9w¸UWm�urq+*�s$`�eiq�m9wT^¡s�mbkik_V.^�p7mbw�udq�wT�We_m#q�e_V$ki`oe_q�mbw � 3 �
eim�V$»O`b��a�`�e_V¡e_QTV¡m9pde_q�UWq��$V$u !��� o DE=LF�? 	 � Bi¦ � w#eiQrq�^'�R`Og D � ^�q�wrpTade 	 � s�mbkik_V.^�p7mbw�ur^leim
e_QTV � 3 �
m9pde_q�UWq��$V$u?^�Q�`op7V���q�e_Q?e_QTVWs�mbkik_V.^�p7mbw�udq�wT� � `oV�kim�V��t`b^�e_qts�udV��¢mbkiU�`�e_q�mbwE¦�PRQrV�^�ei`ok_e_q�wr��p�m9q�w<eZ�¢mbk
eiQrV
s�aTk_kiV�w<eCDxs�g�s���V(qt^'e_QrV$k_V��¢mbkiV¤s���m9^_V�k'e_mWeiQrV(�¢mb����m���q�wr��mbpdeiq�UWq���V.u�^�ei`oe_V9¦

©	� e_V�k F�mbpdeiq�UWq��$`�eiq�m9w#q�e_V�kv`�eiq�m9wT^ªe_QT`oe'q�w<e_kim�uraTs�V(^�aTk��F`9s�VfUWmdudq
*�s�`oe_q�mbwT^'!
��e_QTk_m9ar�bQ�eiki`bwT^_prq¥�
kv`�eiq�m9w�s�mbwTurq¥eiq�m9wT^��oe_QrV�� ���K����� � ��� � ��� � �E� I?q�^ls$`o����V.u�e_m¤udV��¢m9k_U­e_QrV���QTmb��V'UWV.^�QW��Qrq���V (9V�V$prq�wT�
eiQrV
m9k_q��bq�wT`o�zeimbp7mb��mb�9gb¦RPRQrV�w�� ; `owTu
D­s�`bw5��V
��q�w)(bV.uÖ¦'©¡^f`��7mbw�aT^$�reiQrV�q�kfm9ade_pTadefUWV$^_Q¸udV��¢m9k��
U�`oe_q�mbwT^�s�`ow��7V¡^i`O»bV.u�q�wTurV�p7V�wTudV$w<e_��gW`oe�V.`bsvQWq¥eiV�kv`�eiq�m9wWe_m�(9V�V�pWeiki`9s�(�mb�ze_QrVZ^�V$pT`okv`�eiV�V�¨zV$sÁev^ªmb�
eiQrV¤`oV$k_m�V��t`b^�e_qts�q�ehg�`owTu,e_QTVZm9pde_q�UWq��.`�eiq�m9w�¦APRQrqt^Rq�^RpT`bk�eiq�s�ar�t`oki��gWq�U�p7mbk_ei`bw<eRq�w�mbkvudV�k'e_mW^_V�V(��QT`�e
qt^�e_QrV,*Tw�`o�zmbpdeiq�UWq���V.u�^_QT`op7VZmo��eiQrV¤`oq�kis�ki`o� e'`�eRkiV$^�e$¦lPRQrVZw<aTU��7V�kRmo��mbpdeiq�UWq��$`�eiq�m9w,q�e_V$ki`oe_q�mbwT^'F
s$`ow�»O`bk_g¤q�w�m9kiurV�k�e_mZq�UWprkim�»bVªe_QrV�^isvQrV�UWV � ^�e_aTk_wT`bk_m9arwTu(eiq�UWV9¦ � w�udV�V.uÖ�b`Zs�mbUWpr��V�eiV�m9pde_q�UWq��.`�eiq�m9w
s�mbw�»bV$k_�9V�wTs�Vfqt^Rwrmoe	wTV$s�V.^_^i`okig�q�w,eiQrVQ*Tkv^he��¢ar���E^isvQrV�UWV¤s�gds���V.^�¦

�'g s�mbwT^�e_kiaTsÁeiq�m9w��leiQrV�U�V�e_Qrmdu e_QT`oe���V�prkimbp7m9^_V,qt^�udV$urq�s$`�e_V.u eimL*�wTu e_QrV�mbpre_q�UW`b��^�QT`bp�V
�¢m9k�e_QrV5s�m9arpr��V$u £Tarqtu���^heik_aTs�e_arkiV�^�gd^�e_V�U�¦ ©	w�g *rcdV$u p7mbq�w9e�mb�	e_QrV¸`b���9mbkiq¥eiQrU ��q����	^i`�e_qt^��¢g e_QrV
m9pde_q�U�`o��q¥ehg®s�mbwTudq�e_q�mbw �¢mbk�e_QrV?udV��¢m9k_UWV$u ^�QT`bp�V9¦ ¿Tark_e_QrV$k_UWmbkiVb�ReiQrqt^�m9pde_q�U�`o��q¥ehg®s�mbwTudq�e_q�mbw q�^
svQTV$s�(bV.u,��g,`WUWV.^�Q��¢mb����m���q�wr��eiQrV
udV��¢m9k_UWV.u��9V�m9U�V�e_kigb�r`bwTu���q¥eiQ��T`�efs�mbw�»bV$k_�9V�wTs�Vb�d`�»�`owrqt^�QTq�wr�
eiki`bwT^_prq�kv`�eiq�m9w®udq�^_pr�t`bs�V�UWV�w<e$¦xPRQTq�^,q�UWpr��q�V.^#eiQT`�e,e_QrV�e_kv`owT^_prq�ki`oe_q�mbw®`oprpTk_mOcdq�UW`oe_q�mbw QT`b^,mbwr��g
`bw q�wr£TarV�w�s�V�mbw e_QTV,mbpre_q�UW`b��q�ehg s�m9wTudq�e_q�mbw e_Q�`�eWq�^
�¢ar�+*�����V$uÖ��`owTu wTmoe�m9w e_QrV,£Tm���V�»�`b��aT`oe_q�mbw�¦
� w�udV�V.uÖ�oeiQrV	£Tm�� V�»�`b��aT`oe_q�mbw�udm�V$^Awrmoe�^_ad¨zV�kl�¢kimbU­e_kv`owT^_prq�ki`oe_q�mbw�q�w�`bs�s�arkv`bs�q�V$^l^_q�wTs�V9�9��q�e_Q#`(�$V�kim
urq�^_pr�t`bs�V$UWV�w<e�`�e's�mbw�»9V�ki�bV�w�s�Vb�OeiQrV	eiki`bwT^_prq�kv`�eiq�m9w�s�mbw�udq¥eiq�m9w�k_V.udaTs�V$^3eim
e_QTV	aT^_aT`o�7^���q�p,��m9arwTur`bk_g
s�mbwTurq¥eiq�m9w�¦
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PRQTV#prkimbp7m9^_V$u ^_svQTV�UWV#qt^
wrm�� V�»�`o��aT`oe_V$u?eiQrkimbar�9Q!eh�'m�s�mbwTs�k_V�e_V�mbpre_q�U�q��$`oe_q�mbw prkimb�T��V$UW^$¦�§!V
^_QT`b���z�¢mds�a�^Rmbw�eh��mWqt^_^_arV.^�¦

¹¡w�mbwTV¤QT`owTu��re_QTV
^_svQrV$UWV¤U�aT^�ef�7V � ´ 3 ��° �$7 ° 37� q�w�e_QTV
^�V$wT^�V(eiQT`�e.��`9^Re_QrV
s�mbarpT��q�wr��q�e_V�kv`��
eiq�m9wT^��bm�m9w��9e_QrVZmoev`oq�wrV$u,�bV�m9UWV�e_kiq�V$^ª^_Qrm9ar��u,s�mbw�»9V�ki�bVRe_m�`���q�U�q�e�^�QT`bp�V9¦���mbe_Q ;®`owTu D urV��¢mbkiU
^_QT`bp�V.^�¦5PRQT`oe�q�^
e_m�^i`Og ;xV$»�`o��aT`�eiV$^(eiQrV�^�e_kiaTsÁeiarkv`o�AkiV$^_p�m9wT^_VWe_m�`¸^�e_V.`budg!£Tm�� ^�m9��are_q�mbw `ow�u
D s�mbkik_V.sÁev^�e_QTV�^_ark_�F`bs�V.^f`o� e_V�k(`#�9q�»9V�w¸UWq�wrq�U�q��$`oe_q�mbw!mb�dnhV.sÁe_q�»bV9¦ZPRQTV��bm<`o��q�^¡e_Q�`�e$�Ö`oe¡eiQrV�V$wTuÖ�
V.`bsvQ¸mb�K; `bwTu D U�aT^�eZwrmbeZaTwTudm���QT`�eZe_QrVWmbe_QrV$k¡m9wrV�Q�`b^¡prk_V$»�q�m9aT^���g5udmbwTVb¦
© prkiq�m9k_qÛ�7e_Qrqt^Zq�^
wTmoe
`�e¤`o���A`ow!mb��»�q�m9aT^Zp�m9q�w<e$¦�PRQrVWwrV��<`�eiq�»9V�eh��qt^heiq�wT��mb�ªe_QTV���q�wr�<^¡q�w!£Tq��9Q<e(pTk_mdudaTs�V ?Fq B(`���q¥� e
��m9^i^�`bwTu5?Fq�q B�`?·$�R¬¡¼­k_V.udaTs�e_q�mbw�¦?PRQrV�w��3eiQrV�mbpdeiq�UWq��$`�eiq�m9w prkim�s�V$^i^
��q����'eik_g?e_m!k_V.s�m�»9V�k(�¢kimbU
?Fq B	��Qrq���V�(9V�V$prq�wT�,`ow5V$gbV¤mbw ?Fq�q BÁ¦¡j�m9q�w<e!?Fq Bfs�m9ar��u��7V�s�mbUWp7V�wT^i`�eiV$u���g,eh�'m�UWV$`bwT^�HRs�`bU��7V�kiq�wT�
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`bwTu?q�w�s�qtudV�wTs�V,`owT�b��V�»O`bk_qt`�eiq�m9w�¦ �'ade�mb�	s�mbaTki^_Vb�Ee_Qrqt^�^_QT`op7V�UWmdudq+*7s�`�eiq�m9w ��q����ªQT`O»9VWV�¨zV$sÁev^
m9w
eiQrV��¢m9����m���q�wT�¸^heik_aTs�e_arkv`o��k_V.^�p7mbw�^�V���§?V,��q����'^�QTm��­eim¸��QT`�e�V�c�e_V$w9e�e_Qrqt^�s�mbU��rq�wTV$u V�¨zV$s�ei^�`okiV
V$w<ei`owT�b��V$uÖ¦

¹¡w�eiQrV�mbe_QrV$k	QT`ow�uÖ��q�efqt^	m9�<»�q�mbaT^�e_QT`oefe_QTV�^_svQTV�UWV
U�a�^hef�7V ��� °�� � � ¦R§®QT`�eZq�^	e_QrV�q�w<e_V$k_V.^he
q�w#q�wTs���aTudq�wr��e_QrV(`oV$k_m�V��t`b^�e_qtsRV�¨zV$s�ei^�q�w�`ow#`bV�kim�urg<w�`oUWq�s$`o�rm9pde_q�UWq��.`�eiq�m9w#prkim�s�V$^i^Aq�w�»bmb��»�q�wT��^�m9wrqts
�7m�mbU k_V.udaTsÁeiq�m9w�� ¶ ��V$`oki��gb�E�7moeiQ e_m9ki^_q�m9w?`bwTu?£TV�c�q�mbw udm�QT`O»bV�`ow V�¨7V.sÁe�m9w?e_QrV�`oV�kimdudg�wT`oUWqts
p7V�k_�¢mbkiU�`owTs�Vb¦3PRQrV¤p7mbq�w9e	qt^'e_m#`9^_^_V$^i^'q¥ev^RV�¨zV$s�efmbw�^�m9wrqts¡�7m�mbU kiV$uraTsÁeiq�m9w�¦

PRQrV�V�cr`oUWpr��V$^
^_Qrm���w `okiV�eiQrV,^_mbwrqts���m�m9U m9pde_q�UWq��.`�e_q�mbw?mo�'e_QTV,©	«(©f[	¬ ��q�wT�5{b{<~r¦ }�`ow�u
mb�Re_QrV,urV���ei`5��q�wr�5mo�	`�·darp�V$ki^_mbwTq�s��'aT^_q�wTV$^i^��oV�e�prkimonhV.sÁe_V.u?�<g ¬Z`b^i^_`bar�¥e�©�»�q�`oe_q�mbw�¦�¿rm9k��7moeiQ
s$`b^_V$^$�I*Tkv^�e
��V,s$`okik_g�mbade�^_mbUWV�mbpre_q�U�q��$`oe_q�mbw q�e_V$ki`oe_q�mbwT^(m9w e_QrV#kiq��bqtu!��q�wr�<^���wT`oUWV���g?��q¥eiQrmbade
`bV�kim�V��t`b^�e_qtsAudV��¢m9k_U�`oe_q�mbwT^$¦�PRQrV'mbpre_q�U�q���V.uG?Fk_q��bqtu�BE��q�wT�9^�q�����a�^heiki`oe_V�e_QrVRp7V�k_�¢mbkiUW`bwTs�V�mo�Tm9arkl^�m9wrqts
�7m�mbU�mbpdeiq�UWq���V�k¡^_svQrV$UWV(`bwTu�q¥ev^	`o�Tq���q¥ehg,e_m�kiV$uda�s�V(e_QTV�·$�R¬¡¼+��Qrq���V�(bV$V�prq�wr��e_QrV�`oV�kimdudg�wT`oUWqts
pTk_m9p�V$k�eiq�V.^�¦�©f^¤`�^_V$s�mbwTu?^hev`o�9Vb���'V�^hev`ok_e¤`�s�mbarpr��V$u?`oV$k_mdudg�wT`bUWq�s�mbpdeiq�UWq��$`oe_q�mbw À�`oV�kim�V��t`b^�e_qts
`bwT`o��gd^�qt^�s�m9UWpradei`oe_q�mbw��¢mbk¡��QrqtsvQ�eiQrV
q�wrq�e_qt`o�E�9V�m9U�V�e_kiq�V.^�`okiV(e_Qrm<^�V�mbpdeiq�UWq���V$u6?Fk_q��bqtu�BR��q�wr�9^$¦ � w
eiQrV#s�`9^�VWmb��eiQrV#©	«(©f[	¬ ��q�wT�T�E�'VWV�»�`o��aT`oe_V�e_QrV,k_m9�raT^�e_wrV.^_^Zmo�'e_QTV#^_svQrV$UWV���g?s�mbw�^�qtudV�kiq�wr��`
»9V�kigW£TV�cdq��r��V¤��q�wr��¦
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¿�q��barkiV
� Hl¬Z`b^i^_`bar�¥e	©�»�q�`oe_q�mbw � ^	·�arp7V�kv^�m9wrqts �'aT^_q�wrV$^i^	�oV�e$¦A·�qtudV
`ow�u�aTprp�V$k�»�q�V$�	^�¦

PRQrVQ*�ki^�e	V�cr`oUWpr��V¤qt^Re_QrV
^_mbwTq�s(�7m�mbU m9pde_q�UWq��.`�eiq�m9w�mb��eiQrV
��q�wr�9^Rmb�3`#·�aTp�V$ki^_mbwrqts �'aT^_q�wrV.^_^
�bV�e ?Û·$���0B�prkimonhV.sÁe_V.u
��g�¬Z`b^i^_`bar��el©�»�q�`oe_q�mbw�����QTmbUx�'V�`okiV�q�wTudV$�de_V.u��¢m9k3prk_m�»�qtudq�wr�feiQrVR�bV$mbUWV�eik_g
?Ñ¿�q��9ark_V
�0BÁ¦APRQrV¤`oq�kvs�kv`�� e�q�^_mb�t`�eiV$u,��q�wr�<^�`okiV¤udV�prqtsÁeiV$u�q�w�¿�q��barkiV¤�r¦

PRQrVR�T`9^�V$��q�wrV'��q�wT�9^�prkim�»<qtudV.u¤��g¤e_QrV�s�mbwT^�e_kiaTsÁeimbk��¢mbk�e_QTq�^3�9V�wrV$k_qtsA�9V�mbUWV�e_kig(`bk_V'Qrm9k_q���m9w9ev`o����g
^_g�UWU�V�e_kiq�s$`o�Û�	��q�e_Q eh��m udq¥¨zV�kiV�w<e5^��'V�V$p `owT�b��V$^�mo� �����!`owTu�������kiV$^_p�V.sÁe_q�»bV$��g9�f`ow�u ` kv`�eiQrV�k
^_UWm�moe_Q�eiki`bwT^�q�e_q�mbw��7V�eh�'V�V$w�eiQrV�U�¦�PRQrV�º5`9svQ5`owr�9��V(�¢m9k�� o � 
 �Wq�^	`bk_m9arwTu�� �!�O¦RPRQrV�wE�T��Qrq���V
eiQrV�q�w��7m9`bkiu pT`ok_e�mo�feiQrV5��q�wr�9^��F`o���t^W��q¥eiQrq�w eiQrV�º5`bsvQ s�m9wrV ?¢»�q��9¦ %ã�b�A' B���prkimdudaTs�q�wr� `?��m���V$k
�R`O»bV¡udki`b�T�<e_QTV¡m9ade_�7m9`bkiu,��q�wr�Ws�arei^�e_QrkimbaT�bQ#eiQrV¤º5`bsvQ�s�mbwTVb¦l©f^�`�s�mbw�^�V.½9aTV�wTs�Vb�<e_QrV¤^_QT`okip7V$^�e
pTk_V.^_^_arkiVA�bkv`budq�V�w<ev^�`okiVAprkimdudaTs�V.u
`oQTV$`bu(mb�re_QTVªmbare_�7m9`okvu(p7mbk_e_q�mbw
mb�de_QrV���q�wr��¦�PRQTVª��q�wr�f»9mb��arUWV
UWV.^�Q¸s�mbkik_V.^�p7mbwTurq�wr�Weim,¿�q��9arkiV���qt^	U�`budV�mo�A}9~o{TX$|�eiV�e_kv`oQTV$udkv`<?hXO� �b}9�WwrmdudV$^�B�`bwTu�q¥ev^¡^_ark_�F`bs�V
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¿�q��barkiVW�)H¤¬¡`9^_^i`oaT�¥e¤©E»�qt`�eiq�m9w � ^
·darp�V$ki^_mbwTq�s �'aT^�q�wrV.^_^
�bV�e.¦ �EV�� e�H � ^_mb�t`�eiV$u���q�wr�5udqt^is�kiV�e_q��$`oe_q�mbw��
^_Qrm���q�wr�'e_QrV�s�kim9^i^h��^�V.sÁeiq�m9wT`o��^_QT`op7V$^ ?Ñ`oq�k��¢m9q��t^�Bzs�mbw�^�qtudV�kiV$u�?¢e_QrVleiQrqts�(fQrm9k_q���m9w9ev`o����q�wTV$^�B�H�m9ade_�7m9`bkiuÖ�
UWqtu�`owTu�q�w��7m9`bkiuÖ¦l[�q��bQ<e.HA^heik_aTs�e_arkv`o�zUWV$^_Q ? £�`oe	pr�t`�e_V,*TwTq¥eiV¤V���V�UWV�w<e	UWmdudV�� BÁ¦

UWV.^�Q�s�mbw<ei`bq�w�^f{<}��9�We_kiq�`bwr�b��V$^!?Ñ��{<�b|�wTm�urV$^�BÁ¦¤PRQrV�º¸`bsvQ¸w�arU���V$k¡qt^(^�V�efe_m?Xb¦ |#`bwTu5eiQrV�q�wrq�e_qt`o�
q�wTs�q�udV$wTs�V¤`bwr�b��V(q�^ � �O¦

��������� I 3 -¢��-¢� �	�A-L7�-¢µ ´ 1���- 
6-279�d��- ´ 3

PRQTV
udmbar�T��V
udV$�¥ev`W��q�wT��k_V$wTudV�kv^Rmbpre_q�U�q���V.u5^�Q�`op7V$^'e_Q�`�e¡`bk_V(»bV$k_g�udq¥¨zV�kiV�w<e�eiQT`ow�eiQrm9^_V¤mo�3UWmbkiV
^_q�U�pT��V��¢mbkiU�^�¦�PRQrV��F`bsÁe¤qt^¡e_QT`oeZeiQrVW��q�wT��q�w���m<`okvu5prkimdudaTs�V.^(`,U�aTsvQ!��m��'V�kZprk_V.^_^_arkiV��9ki`9udq�V$w<e
urarV5e_m q¥ev^,^_��V$V�p `owT�b��Vb�R��QrqtsvQ®q�^�^�U�`o����V�k�eiQT`ow+eiQT`�e,mb�(e_QrV º5`bsvQ®s�m9wrVb¦ PRQrV$k_V��¢mbkiVb�R��Qrq���V
eiQrV�^_QT`bp�V
UWmdudq
*�s�`oe_q�mbwT^	e_QT`oe¡kiV$uda�s�V¤eiQrV�·$�R¬Z¼+e_V$wTu�eim#�¢mds�aT^fmbw�eiQrV�m9ade_�7m9`bkiu�QT`b�¥�h��e_QTV���q¥� e
s$`ow �7V,kiV$s�m�»bV�kiV$u!��g s�`oU���V$k_q�wr��eiQrV,q�w���m<`okvu k_V$�bq�mbw�¦¸PRQrqt^�V�¨zV$sÁe�q�^�wT`�eiarkv`o����g udV�»9V���mbp7V$u ��g
m9arkf`b���9mbkiq¥eiQrU�¦ª©�� eiV�kfm9pde_q�UWq��.`�eiq�m9w��reiQrV
��q�wr��prkim�*T��V$^	`oefudq�¨7V$k_V$w9e¡��mds�`oe_q�mbwT^Rq�w�e_QTV
��q�wT�o��^�pT`bw
urq�kiV$s�e_q�mbw,^_Qrm��®udq�¨7V$k_V$w9e'�¢mbkiU�^���udV$p�V$wTudq�wr��m9w,q�ei^�p�m<^�q�e_q�mbw�k_V$��`oe_q�»bV$��g�e_m�e_QrV¡�¢aT^_V��t`o�bV9¦�¿�q��barkiVf{
^_Qrm��	^'eiQrV¤e_QTk_V$V
��q�wT�#s�kim9^��÷^_V$s�e_q�mbwT`b�zs�adei^fmo�l¿�q��9ark_V
�T�T��V�� e.¦'©	� e_V�kZ�b�Wm9pde_q�UWq��.`�e_q�mbw5s�g�s���V.^	`ow�u
a�^�q�wr�5`���´ � ��
 ° 1�� ° � ° � � - 3H751�� ´ � ° �o� ° µ 7��O�Tµ - ° 37� 8��
	��
	 =W^�e_kv`�eiV��9g %�X9X�'Ae_Q�`�e
prkiV$^_V�ki»bV.^
eiQrV¤»bm9��aTU�V(p7V�k_�Û��q�wr�<^�pT`bwd��^�V.sÁe_q�mbwE�9eiQrV¤mbare_�7m9`okvu�prk_m *T��V(urV�»bV$��m9pT^�`�£�`�e_e_V$wrV$u�udm���w��R`okvur^'QT`o���
`bwTu `�^�QT`bk_p ��V$`9udq�wT��V.ud�bV9¦�¹¡w?e_QrV�mbe_QrV$k
QT`bwTuÖ�Eq�w?e_QrV,q�w��7m9`okvu!mbwrVWeiQrq�^
V�¨zV$sÁe�q�^¤U�aTsvQ?��V.^_^
V$»�q�udV$w<e$¦RPRQrV¤UWq�u���^_V$sÁeiq�m9w5prkim�*T��V¤^�Qrm��	^f`�s�mbU��rq�wT`�eiq�m9w�mb��eiQrm9^_V
V�¨7V.sÁei^$��^�e_kimbwT�bV�kRp7V�kiQT`op�^R�¢mbk
eiQrV¤^�m9wrqtsf�7m�mbU kiV$uda�sÁe_q�mbw,e_QT`bw,�¢m9k'e_QrV¤��q¥� e�kiV$s�m�»bV�kigb¦3·�mbUWV(»bV$k_g�^_��q��bQ<e���q��b�b��V$^'`opTp�V.`okRmbw�e_QrV
m9pde_q�U�`o��^_QT`op7V$^$¦�e_QT`oe	��m9ar�tu,�7V¤V$`9^�q���g,UW`9^heiV�kiV$u���q¥eiQ5`�^_UWm�moe_QTV�k�pT`bki`bU�V�e_kiq��.`�eiq�m9w,`b^Rq�w6% �b�A'Û¦

¿�q��barkiV#~,q�����aT^�e_kv`�eiV$^ZeiQrV#·$�R¬¡¼ kiV$uda�sÁe_q�mbwE�E`b^ZeiQrVWprk_V.^_^_arkiV�urq�^�e_kiq��Tade_q�mbw q�w?`�pr�t`owrVW�7V���m��
eiQrV���q�wT�T¦ � moeiV,eiQrV5prkiV$^i^�aTk_V�p�V.`�( ��mds�`�eiq�m9w �¢m9k�eiQrV5mbkiq��bq�wT`o�'��q�wT�9^$¦ ©f^�`9urudkiV$^i^�V.u q�w %�XbX�'Û�
eiQrqt^fqt^(`,^�e_kimbwr�#kiV$`9^�m9w��¢mbkZwrmoe(aT^_q�wr��`#prkimbpT`b�9`oe_q�mbw¸s�mdudV�e_QT`oe¡m9wr��g5s�mbwT^_q�urV�kv^f`b^¡q�wrprade(��QT`�e
Q�`oprp7V�wT^	q�w5`���q�wrV
s�mbw<ei`bq�wrV.u,q�w�e_QrV
`bq�kvs�kv`�� e	^_g�U�UWV�e_kig#pr�t`owrV(q�w�m9kiurV�kRe_m�V$»�`o��aT`�eiV¡eiQrV¤�bkimbaTwTu
pTk_V.^_^_arkiV�^_q��9wT`�eiark_V?¦+¾	wr��V$^i^�mbwrV�QT`9^�`?kiV�*TwTV$u »9mb��arUWV��9k_qtuÖ�'`bur`bpde_V.u e_m?�¢m9����m���e_QTV�^�e_kimbwT�
^_Qrmds�(¸prkimdudaTs�V$u �����
��� e_QrV���q�wr�¸`ow�u � � 
,��� eiQrV,^_g�U�UWV�e_kig¸pr�t`owrV9�EeiQrV�prkiV$^i^�arkiV�^�q��bw�`�e_aTk_V�^_m
s�mbUWpradeiV$u ��q�������V,mbwr��g�eiQT`�e�mo�Re_QrV#�¢aT^�V$��`b�bV9¦�PRQrqt^
p7mbq�w<e���V$`buT^¤aT^¤eim¸�7V���q�V$»bVWe_Q�`�e�eiQrqt^�(�q�w�u
mb�lprk_m9pT`o�<`�eiq�m9w�UWV�eiQrmdur^	pTk_V.^�V$w9eZ`ow�q�UWp7mbk_ei`bw9eZudki`O����`bs�( Hle_QTV�g�`okiV
^heik_m9wr�b��g�^_V�wT^_q�e_q�»bV¤eim�e_QrV
p7m9^_q�e_q�mbw�mo��e_QrV¤��q�wTVZa�^�V.u,eim�ei`�(9VZe_QrV¤q�wrprade	pTk_V.^_^_arkiV(urq�^�e_kiq��Tade_q�mbw�¦
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¿�q��barkiVZ{�Hl¬¡`9^_^i`oaT�¥e�©E»�qt`�eiq�m9w � ^�·�aTp�V$ki^_mbwrqts ��a�^�q�wrV$^i^��oV�e$¦ � mbwd��s�m9arpr��V$u#m9pde_q�UWq��.`�eiq�m9w,mo�3`�k_q��bqtu
��q�wr��¦3¿Tk_m9U���V�� e�e_mWkiq��9Q9e�`ow�u#�¢kimbU eimbp�e_mW��mbe�eimbU&H3q�w��7m9`okvuÖ��UWq�ur��m<`okvu�`bwTu#m9ade_�7m9`bkiu�`oq�kis�ki`o� e
��q�wr��`oq�k_�¢mbq���^$¦

��������� 4 1���- 
6-279�d��- ´ 3 � � ° � ´�° �¢�T���.-¢�5� ´ � 1��2-�387
¿Tmbk�eiQrV�`bV�kim<V$��`9^heiq�s(^_q�U�ar�t`�e_q�mbw�^��r�'V
aT^_V
`WeiQrq�w5pT��`oe_V *TwTq¥eiV
V���V�UWV�w<efUWmdudV$�Emo��e_QTV���q�wr����QrqtsvQ
s�mbw<ei`bq�w�^,XO�o|b}5e_kiq�`bwr�bar�t`ok�^�QTV����'V$��V$UWV�w<ei^&?F¿�q��barkiV��r�Akiq��9Q<e�BÁ¦ PRQrV�prkimbp7V�k_e_q�V$^�mo�	eiQrV�U�`�e_V$k_qt`o�
Q�`O»bVZ��V$V�w5s�`b��q��rkv`�e_V.u�^_m�e_QT`oe�k_V.`o��q�^�e_qtsZV�q��bV�wTU�mdudV.^�`owTu�V�q��bV$w�»O`b��aTV$^�`okiVZk_V.s�m�»bV$k_V.uÖ¦

§?V	prkimds�V�V.u�e_m�s�mbUWpradeiVRe_QrVfs�mbarpT��V.uWmbpdeiq�UWq��$`�eiq�m9w��¢k_m9Uxe_QTV	mbpdeiq�UWq���V.uWk_q��bqtu���q�wr�
`9^A^�ei`ok_e��
q�wr��p�m9q�w<e.¦�©¡^¤^_`bq�u?`o�7m�»bV9��eiQrVW£TV�c�q�mbw?`owTu�e_m9ki^_q�mbw�mb�Ae_QTV#udV���ei`���q�wT��qt^¤^�e_kimbwr�9V�kZq�w!e_QrVWm9ade��
�7m9`bkiu p�`ok_e$�3��QrqtsvQ q�^�q�w e_arkiw kiV$^_p�m9wT^_q��r��V��¢m9k
e_QTV,�t`oki�bV$^�e�`bU�m9arw<e�mo�¡· �'¬Z¼ prkimdudaTs�e_q�mbw�¦ � w
�F`9sÁe.��e_Qrqt^	udV��¢mbkiUW`oe_q�mbw�k_V.udaTs�V$^'q¥e.¦ª¿�q��9arkiV O�^_Qrm��	^'e_QrV(V$»bmb��adeiq�m9w�mb��udq�¨7V$k_V$w<e	pT`okv`oUWV�eiV�kv^ª��q�e_Q
eiQrV¡s�mbarpT��q�wr��q�e_V$ki`oe_q�mbwT^$¦3¼A`bsvQ#mb�Öe_QrVZs�arki»bV.^Aqt^ªpT��mbeª�¢kimbU e_QrVZ»�`o��arV$^Aei` (bV�w�`�eªeiQrVfm9pde_q�UWq��.`�eiq�m9w
q�e_V$ki`oe_q�mbwT^'p7V�k_�¢mbkiUWV$u��<g#e_QrV
`bV�kim�urg<w�`oUWq�sfmbpdeiq�UWq���V$k$¦APRQrV.^�V(pr��moev^�s���V$`bk_��g�q�����aT^heiki`oe_VZe_QTVZV�¨7V.sÁe
mb��`oV$k_m�V$��`9^heiq�s�q¥ehg9¦�PRQrV(kiq��9q�u,��q�wT��m9pde_q�UWq��.`�e_q�mbw�q�^R�t`o�7V�����V$u�`b^ªe_QrV�� ¶ mbarpr��q�wr��q�e_V$ki`oe_q�mbw!X��Á¦3PRQTq�^
*�ki^�eªq�e_V�kv`�eiq�m9w�s�`okikiq�V.^�e_QrV¡QrV$`O»�q�V$^�eApT`ok_eAmo�ÖeiQrV	mbpre_q�U�q��$`oe_q�mbw��9��V.s�`baT^�Vfq¥e'k_arw�^3e_QrVf�¢ar���T�R`Og
�¢kimbU
eiQrV(mbkiq��9q�w�`o�7��q�wr��e_m�e_QTVZm9pde_q�UWq��$V$u�mbwrV9¦l©	prprkimOcdq�U�`oe_V���g�`�� eiV�k	�o��mbpdeiq�UWq��$`oe_q�mbw,q�e_V$ki`oe_q�mbwT^$�<e_QrV
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¿�q��barkiV¤~ Hl¬¡`9^_^i`oaT�¥e�©E»�qt`�eiq�m9w � ^�·�aTp�V$ki^_mbwrqts ��a�^�q�wrV$^i^��oV�e$¦ � mbwd��s�m9arpr��V$u#m9pde_q�UWq��.`�eiq�m9w,mo�3`�k_q��bqtu
��q�wr��¦!jlkiV$^i^�aTk_V,urq�^�e_kiq��Tade_q�mbw �¢mbk�`�pr�t`owrV���V$��m�� eiQrV�m9k_q��bq�wT`b�ª`owTu mbpdeiq�UWq���V$u ��q�wT�9^$����V�� e�`ow�u
kiq��bQ<e�k_V.^�p7V$s�e_q�»bV���gb¦
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¿�q��barkiV#})H�¬¡`9^_^i`oaT�¥e�©�»�q�`oe_q�mbw � ^�·�aTp�V$ki^_mbwrqts��'aT^_q�wrV.^_^��oV�e$¦ ¶ mbw�»bV$k_�9V�wTs�VWmo�Re_QrV�s�mbaTpr��V.u `o���bmb�
kiq�e_QrU�¦R¼l»bm9��adeiq�m9w5mo��e_QrV�UWV$`ow5`bV�kim<V$��`9^heiq�s(udqt^_pr��`9s�V$U�V$w<ei^�?���� º5©f¬���� Bf`owTu�eiQrV
UWV$`bw5mbpdeiq�UWq��$`��
eiq�m9w�urq�^_pr�t`bs�V$UWV�w<ei^ ?���� º�¹Z¬���� BR��q�e_Q�e_QrV
s�mbarpT��q�wr�Wq¥eiV�kv`�eiq�m9wT^�¦

��q�� e
q�^
^�ei`b�rq���q���V.u!`oeZeiQrVWei`bk_�9V�e¤»�`o��arV�`owTu!eiQrV#·$�R¬¡¼ s�m9^�eK?ÑudV�*�wrV$u `b^ZeiQrVWe_QTq�kvu¸eiV�kiU�mb�'s�m<^he
�¢aTwTsÁeiq�m9wT`o�TurV�*Twrq�e_q�mbw<?�X.B B3`oe�ev`oq�wT^A`o��UWm9^�eA` � 6�� k_V.udaTsÁeiq�m9w�¦3©f^A^i`oqtu�`b��m�»9Vb��eiQrV�q�wTs�qtudV�w�s�V	`owT�b��V
urm<V.^RwrmoefsvQ�`owr�9V¡�7V$s$`oaT^_V¤s�`oU���V$k_q�wr��q�^	V�wrm9ar�bQ�e_mWkiV$s�m�»9V�k�e_QrV¤��q�� e$¦

PRQrV�wTV�c�e�s�m9arpr��q�wr�5q�e_V$ki`oe_q�mbw!ei` (bV$^(q�w<e_m5`bs$s�m9arw<eZeiQrV,`bV�kim<V$��`9^heiq�s�udV��¢mbkiUW`oe_q�mbw ^�ar¨7V$k_V.u���g
eiQrV
m9pde_q�UWq��$V$u�k_q��bqtu���q�wT�T¦�PRQTV
s�mbw�»9V�ki�bV�w�s�VZq�^�q�w�e_QTq�^¡s�`b^_V(U�aTsvQ��F`9^heiV�k.¦ � w *T»bV¤m9pde_q�UWq��.`�eiq�m9w
q�e_V$ki`oe_q�mbwT^$��e_QrV���q�� e
`owTu�· �'¬Z¼®eiV�kiU�^fmb�le_QrVWs�m<^he	�¢aTwTsÁeiq�m9wT`o�l^�ei`o�Tq���q��$Vb¦ZPRQrV���q�� eZqt^fq�w5eiQrq�^(s$`b^_V
kiV��<`oq�wrV$u �<g svQ�`owr�9q�wr�!e_QTV�q�wTs�q�udV$wTs�V9¦ � w+`ow�g s�`9^�V9�le_QTq�^WpT`bki`bUWV�e_V$k�qt^W`o�t^�m ^�ei`o�T��V�`�� eiV�kR*T»bV
q�e_V$ki`oe_q�mbwT^$¦ PRQrqt^Wmbpdeiq�UWq��$`oe_q�mbw ^�ei`b�bV�QT`b^�e_m kiV$s�m�»bV�k�`o�7mbade � 6�� mo�	eiQrV���q�� e$�'��m9^�e��7V$s$`oaT^_V�mb�
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¿�q��barkiV O H(¬¡`9^_^i`oar��e
©E»�qt`�eiq�m9w � ^¤·�aTp�V$ki^_mbwrqts ��a�^�q�wrV$^i^
�bV�e$¦ ¶ mbw�»bV$k_�9V�wTs�V�mb�ªe_QTVWs�mbarpT��q�wr�5`o���bmb�
kiq�e_QrU�¦A¼l»9mb��ade_q�mbw�mo�ludq�¨7V$k_V$w9e�pT`bki`bUWV�e_V$ki^'��q�e_Q�e_QTV
s�mbaTpr��q�wr�Wq�e_V�kv`�eiq�m9wT^$¦

eiQrV�`bV�kim<V$��`9^heiq�sZudV��¢mbkiUW`oe_q�mbwT^$¦R¹¡w�eiQrV
moeiQrV�kfQT`owTu��re_QTV�·$�R¬¡¼®Q�`b^	`9s�s�m9kiurq�wr�9��g��7V�V$w5k_V.udaTs�V$uÖ¦
PRQTV�w��deiQrV
m9�dnhV$s�e_q�»bV(q�^fudmbar�T��V0Hle_m�kiV$s�m�»bV�k'eiQrV¤��q�� efarp�eimWe_QrV�»O`b��aTV¤mo��e_QrV ��� � � � m9pde_q�UWq��$V$u�mbwrV
`bwTu,e_mW�¢ark_e_QrV$k�k_V.udaTs�V¡eiQrV�·$�R¬Z¼ mb��eiQrV � � �������K� � ��q�wr�T¦lPRQrV�·$�R¬Z¼ k_V.udaTsÁeiq�m9w���q�����wrmoe	�7V
^_m
q�w<e_V$wT^�Vf��V.s�`oa�^�V	UWm<^heªmb�ze_QrV	�'mbk�(�Q�`b^A�7V�V$w#udmbwTV	q�w#e_QrV	q�wrq�e_qt`o�7mbpdeiq�UWq��$`oe_q�mbw��9wT`oUWV���g�e_QrV¡k_q��bqtu
m9wrVb¦ �R`b^_qts�`o����gb�rq�eZs$`ow���V�^_`bq�u�eiQT`�efe_QrV�k_V.^he	mb��eiQrV��'mbk�(�s�mbwT^_qt^hev^�q�w5kiV$s�m�»bV$k_q�wr��e_QrV���q�� e¡arw�udV�k
eiQrV!·$�R¬Z¼�s�m9wT^heiki`bq�w<ev^�¦ PRQrV5wrV�c�e,{ s�mbarpT��q�wr� q�e_V�kv`�eiq�m9wT^�QT`O»9V�prk_m9�bkiV$^i^�q�»bV$��g ^_U�`o����V$k�V�¨zV$s�e$�
s�mbw�»bV$k_�9q�wT��e_m¸eiQrV���q�� e�ev`oki�bV�e$�lV�¨zV$s�e_q�»bV$��g kiV$udaTs�q�wT�¸e_QTV�·$�R¬Z¼1`bwTu ^�ei`b�rq���q���q�wr�¸eiQrV�q�wTs�q�udV$wTs�V
`bwr�b��V(`okimbarwTu � 
 ����¦

¹¡w!e_QrV�`bV�kim<V$��`9^heiq�s�`owT`b��gd^_q�^(^_q�urVb���'V�Q�`O»bV�mb�T^_V�ki»bV.u�e_QT`oe(e_QrVW��m<m<^�V$��g¸s�mbarpT��V.u!^isvQrV�UWV���V
a�^�V.u `b����m��	^�e_m mb�dev`oq�w+` s�mbw�»bV$k_�9V�w<e�udq�^_pr�t`bs�V�UWV�w<ei^#wrmbkiU��R`9^#^_V�V�w+q�w ¿�q��9ark_V¸}T¦ §?V¸wT`bU�V
��� º5©f¬�����e_QrV �x° ��3+� ° � ´�° �¢�r�$��-¢� : -¢�.1 �F�r� ° 
 ° 37��� ´ � 
 �<e_Q�`�e	qt^Re_m�^i`OgWe_QrV�� � wTmbkiU mo��e_QrV
`bV�kim�V��t`b^�e_qts�udqt^_pr��`9s�V$U�V$w<ei^ludq�»�q�udV.u��<g�e_QrV�w�arU���V$kAmo��e_QrVfU�m�»�q�wr�(^�ark_�F`bs�VRwrmdudV$^$�b��QrqtsvQWq�^3V.½<aT`o�
eim5e_QTV,udq�U�V$wT^_q�m9w mo�Re_QrV,mbpdeiq�UWq��$`�eiq�m9w pT`okv`oUWV�e_V�kv^¤^_pT`bs�Vb¦ � w e_QrV�^_`bU�V�*��barkiVb����V�Q�`O»bV#`o�t^_m
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¿�q��barkiV¡|�Hl¬¡`9^_^i`oar��e'©�»�q�`oe_q�mbw � ^�·�arp7V�kv^�m9wrqts �'aT^_q�wrV.^_^R�bV�e$¦�¹¡pre_q�U�q���V.u�£TV�cdq��r��VZ��q�wr��¦ ¶ ��mds�(���q�^_V H
q�w���m<`okvuÖ��UWq�u��÷��q�wr�#`owTu�mbare_�7m9`okvu�s�kim9^i^h��^�V.sÁeiq�m9wT`o�7s�adev^�¦

pT��mbe�e_V.u�e_QrV ��� º�¹Z¬ ���¥�re_QTV��x° ��3 4 1E�.- 
6-27b�r��- ´ 3 : -¢�.1 �¢�T� ° 
 ° 37�$� � ´ � 
 eim,^�V$V(e_QrV
^isvQrV$U�V
s�mbw�»bV$k_�9V�wTs�V¡`bwTu�`b��^_m�e_m�s�m9UWpT`okiV¡q�e	��q�e_Q�e_QrV ��� º5©f¬����¥¦

PRQrV�e_QTk_V$V�mbpre_q�U�q���V.u¸��q�wr��s�k_m<^_^���^�V.sÁe_q�mbw�`o�E^_QT`op7V$^¡mo�ª¿�q��barkiV�{�`okiV�`b�9`oq�w¸^_Qrm���w¸q�w!¿�q��9arkiV
|T�	�rade5wrm�� q�wTs���aTurq�wr� e_QrV?pr��moev^�s�mbkik_V.^�p7mbw�udq�wT� e_m e_QrV s�m9arpr��q�wr� prkimb�r��V�U��fq�w eiQrV ��`oe�kiV$^�e �
`bwTu���s�k_arqt^_V���s�mbw *T�9arkv`�e_q�mbwE¦�[�V.s�`b���3eiQT`�e(e_QTV#s�mbw)*T�barkv`�eiq�m9w#�_`�e¤kiV$^�e ��qt^
s�m9wT^�e_kiaTsÁeiV$u��¢k_m9U e_QrV
�_s�kiarqt^�V
�
mbwrV ?¢mbpre_q�U�q���V.u5mbkZwrmbe�B���g5^_ar�T^�e_kv`bsÁeiq�wT��e_QrVW`oV$k_m�V$��`9^heiq�s
urq�^_pr�t`bs�V$UWV�w<ei^$¦ � w5eiQrqt^¡�R`Ogb�
eiQrV�`bq�k_�¢mbq��3`�e¡kiV$^�e¡s�mbUWpT`okiV$^	e_m,e_QrV�k_q��bqtu5mbwTVb¦¡PRQTV�mbpre_q�U�q���V.u5q�w<�7m9`bkiu5`bq�k_�¢mbq���wrm�� prk_V.^�V$w<ei^f`
�t`oki�bV$k's$`oU���V$k_q�wr��e_mW�9`bq�w�pT`bk�e�mo��e_QTV¤��q�� ef��m9^�eR��g�eiQrV¤��q�wr�We_m9ki^_q�m9w�`bwTu#£�V�cdq�m9w�¦APRQrV(£�`oe�eiV�wrV.u
urm���w ^�qtudV�qt^,urarV¸eim e_QTV!s�m9U��rq�wT`oe_q�mbw®mo�¤eiQrV�aTprp�V$k�^_qtudV!^_prkiV$`bud�Ûm9adeL?¢�7V$s$`oaT^_V5e_QTV!»9mb��arUWV
U�aT^�ef��V�s�mbw�^�V$k_»9V$u���mds$`o����g,�¢mbk�eiQrV�s�mbkik_V.^�p7mbwTurq�wr��^_V$s�e_q�mbw�BR`bwTu�e_QrVW·$�R¬¡¼ k_V.udaTsÁeiq�m9w�¦R©'efe_QTq�^
��q�wr�#��mds�`oe_q�mbw���e_QrV�`oV$k_m�V��t`b^�e_qts¤udV��¢mbkiUW`oe_q�mbw5qt^f»9V�kig�^_U�`o���Ñ¦¡PRQrV�UWqturud��V�^_V$sÁeiq�m9w5q�^¡U�a�svQ¸UWmbkiV
q�wd£TaTV�wTs�V$u?��g5e_QrV#urV��¢mbkiU�`�eiq�m9wT^���`owTu�e_QrV�wTV��9`oe_q�»bV�eh��q�^�e
`owr�9��V���V.s�m9U�V.^
`opTpT`okiV�w<e$¦W¿rkimbU�e_QrV
s�mbUWpT`bk_qt^�m9w�mb�l��mbe_Q¸`oq�k_�¢mbq���^	`oefkiV$^�e$�T�'V¤mb��^�V$k_»9V¤Qrm�� eiQrV
UWV�eiQrmdu5QT`9^	s�m9U�p7V�w�^_`oe_V$u�eiQrV¤eh��qt^he
V�¨7V.sÁeD?¢e_QrV¤��kiq�w�(<��V$u,��m�m0(#q�^�urarV(e_mW�7moe_Q�eiQrV¤s�ade_e_q�wr��prkim�s�V$^i^R`owTu,e_QrV¤UWV.^�Q�s�m<`okv^�V$wrV$^i^�B�¦�PRQTq�^
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�F`9sÁe(q�^ZV$»bV�w?s���V$`bk_V$k¡q�w¸eiQrVWmbadei��m<`okvu¸`oq�k��¢m9q��Û¦
PRQrV�mbpdeiq�UWq���V.u!udm���w!^�qtudV$^¡�¢m9kZ�7moeiQ¸eiQrV�s�kiarq�^_V��
s�mbarpT��V.u!`bwTu¸eiQrVWk_q��bqtu!prk_m9�r��V�U�^Zprk_V.^�V$w<e¤`b��UWm<^he(pT`okv`o����V��l^�Q�`op7V$^$¦ ¶ m9wT^�V.½<arV�w<e_��gb��e_QrV�`�e¤kiV$^�e$�
s�mbarpT��V.u��Ûm9pde_q�UWq��$V$u�`oq�k��¢m9q��Öqt^R»bV$k_g#urq¥¨zV�kiV�w<e��¢kimbU�eiQT`�e	mb��eiQrV¤k_q��bqtu#pTk_m9�r��V$U�¦

�8� � 
 � 
�� � � +�/�� � ���$���

¿�q��barkiV �)Hl©	«(©f[f¬x��q�wr�W{b{<~r¦ }T¦3·dark��F`9s�V(�bkiqtu ?F��V�� e�BR`ow�u,eiQrV(e_QTk_V$V(s�k_m<^_^���^�V.sÁe_q�mbw�`o�zs�adev^�¦

§?V¤s�mbw�^�qtudV�k'wrm��+eiQrV¤©	«(©f[	¬ ��q�wr��{9{<~r¦ }���Qrm9^_Vf�9V�mbUWV�e_kig�qt^'udV$^is�kiq��7V$u,q�w�udV�ei`oq��t^ªq�w %ã��{�'Û¦
PRQTV(e_QrkiV�V
udq�UWV�wT^_q�mbwT`b�ÖarwT^�e_kiaTsÁeiark_V.u ¶ ¿�¬xU�V.^�Q5s�mbw<ei`bq�wT^ �<~o�<~
wrmdudV.^	`ow�u�{<��� O��¤eiV�eiki`bQrV$udkv`r¦
PRQTVf^�aTk��F`9s�V	��q�wr�G?Ñ¿�q��9ark_V �0B3eim
mbpre_q�U�q���VZs�m9w9ev`oq�wT^ª~o{9|b|Zeik_qt`owT�b��V$^ª`bwTu#�0Oo|9�Z�9k_qtuWp�m9q�w<ev^��<��QrqtsvQ
qt^Rq�w,eiark_w�e_QTV
udq�UWV$wT^�q�mbw�mo��e_QrV¤p�`okv`oUWV�eik_q��$`oe_q�mbw,^_pT`bs�VZ`9s�s�mbkvudq�wT�
e_mWm9ark ¶ ©f¬f�Ñ�¢kiV�V¤`bprprkim9`bsvQE¦
PRQTV¤º¸`bsvQ�w<aTU��7V�k	qt^�^�V�e�e_m�Xb¦ |W`owTu,e_QTV¤q�wrq�e_qt`o�Eq�wTs�q�urV�wTs�V
`owr�9��VZq�^ ���O¦

����� ��� I 3 -¢��-¢� �	�A-L7�-¢µ ´ 1���- 
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� w�eiQrq�^ *Tkv^heª^�ei`b�bVb�b��V�p7V�k_�¢mbkiUWV$uW�o�Zmbpdeiq�UWq��$`oe_q�mbwWq¥eiV�kv`�eiq�m9wT^�¦3©f^Aq�w�e_QTV	prkiV�»�q�m9aT^3V�cr`bU�pT��V9�oe_QTq�^
urq�u?wrmbe
V�cdQT`oa�^he(e_QTV�mbpdeiq�UWq��$`�eiq�m9w!pTk_mds�V.^_^Z�¢m9k(e_QrV�kiq��bqtu���q�wr�T���rade
prkim�»�q�urV$^¤`��bm�mdu!^�ei`bk�eiq�wT�
�9V�m9U�V�e_kig��¢mbk�e_QrV¤s�m9arpr��V$u�s�`b^_Vb¦�§?VZQ�`O»bV¡`9sÁeiq�»�`�eiV$u#e_QrV@�¡jª«(j+^�e_kv`�eiV��bg�udV�*TwrV.u#q�w�·�V.so¦3{T¦�Xb¦�Xb�
eimQ(bV�V$p�s�mbwT^�ei`bw9e3eiQrVR»bmb��arUWVRmo�7V$`bsvQ�mo�z}b�¡��q�wr�<^�p�`owW^�V.sÁe_q�mbw�^�¦�¾	wr��q
(9V'e_QrV	udV$�¥ev`Z��q�wr����e_QTV ��� � � �
©	«(©¡[	¬ ��q�wr�¸pTk_mdudaTs�V$^¤��`b^_q�s$`o����g5eiQrV�^i`oUWV#^_Qrmds�(!^�e_kiV�wr�be_Q `o���ª`b��m9wr�5q¥ev^
��V�wr�be_Q�¦�PRQrV$k_V��¢mbkiV
eiQrV�kiV,qt^�wrm?mbadei��m<`okvu��Ûq�w���m<`okvu?»bmb��arUWV,UWq��bkv`�eiq�m9w�¦ C	m��'V�»bV$k$��e_QTq�^Wqt^�»9V�kig q�UWp7mbk_ei`ow<e��¢mbk�e_QrV
	0���������
	A��
���� s�`9^�V9�A`owTu e_QrV$k_V��¢mbkiV#e_QTV �Zjª«(j3�÷�<g<��^�V.sÁeiq�m9wT^�^_mb��adeiq�m9w qt^�`b���R`Ogd^�`burmbpdeiV$uÖ¦ §?V���V�e
eiQrV(q�w�s�qtudV�wTs�V¤`owr�9��VZ»�`okig,`bs$s�mbkvudq�wr�
eim<?Ñ� B��r`o��e_Qrm9ar�bQ,�¢mbkReiQrV(k_q��bqtu#m9pde_q�UWq��.`�e_q�mbw�e_QTVZm9pde_q�UWq��$V�k
U�`bwT`o�9V$^Reim,prkiV$^_V�ki»bV(eiQrV���q�� eZm9wr��g���g5s�`oU���V$k_q�wr��eiQrV���q�wr��¦¡PRQrV � �'V�q��bQ<efp�`okv`oUWV�eiV�kv^�q�w�e_QrV
s�m9^�e��¢arwTs�e_q�mbwT`b� ?hXABR`okiV
^�V�e	e_m � 1 o � 6 
 6 � � � o � 6
6 
 6 `owTu�� 
 o � 
 6 ¦�PRQrV¤ev`oki�bV�eR��q�� eZ`ow�u�urki`b�s�m�V�F#s�q�V�w<ei^¡`okiV¤k_V.^�p7V$s�e_q�»bV$��g,e_QT`oe¡mo�3eiQrV�m9k_q��bq�wT`o�E��q�wr��`owTu�QT`b�¥�lmb�Aq¥e.��V$»O`b��a�`�e_V.u5`�e	eiQrV�q�wrq�e_qt`o�
q�wTs�q�udV$wTs�V¤`bwr�b��Vb¦

¿�q��barkiV X$�N?¢��V�� e�B�^_Qrm��	^�e_QrV5m9pde_q�UWq��$V$u ��q�wr� UWq�u���^_V$sÁeiq�m9w s�mbUWpT`bk_V.u eim e_QrV5m9k_q��bq�wT`o�Rm9wrVb¦
¿�q��barkiV#X9X¤q�����a�^heiki`oe_V$^	e_QrV�V�¨zV$s�e¡mo�Am9pde_q�UWq��.`�eiq�m9w5mbw�e_QTV�·$�R¬Z¼®��g�urV�prqtsÁeiq�wr�#e_QrV�prk_V.^_^_arkiV
udqt^h�
eik_q��radeiq�m9w#q�w,`
pr�t`owTVf�7V���m��+e_QrV¡��q�wr��¦l¿�q��baTk_V
X.� ?¢kiq��bQ<e�Bª^�Qrm��	^Ae_QrVZprkiV$^i^�aTk_V	`b��m9wr��`
��q�wrVf�7V���m��
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eiQrV���q�wr��U�qtu���^�V.sÁeiq�m9w@?F¿�q��barkiV �T�7kiq��bQ<e�B�¦¡©	��e_QTmbar�9Q5e_QrV!*TwT`b��s�mbw�»bV$k_�9V$u�^�ei`�eiV�qt^fwTmoe(gbV�e(s�m9U��
pT��V�e_V���g5kiV$`bsvQTV$uÖ�7��V.s�`baT^�V�e_Qrqt^�*Tkv^he(k_q��bqtu5m9pde_q�UWq��.`�e_q�mbw�q�^¡wrm�U�m9k_V�e_QT`bw�`>*Tki^�e¡q�e_V$ki`oe_V��¢mbkZe_QrV
s�mbarpT��V.u�pTk_mds�V.^_^$�deiQrV¤e_V$wTudV$wTs�g�s�`bw��7V�s���V.`oki��g�^�V$V�w�¦ �'g,UWq�wTq�UWq���q�wr��e_QTV�·$�R¬¡¼	�TeiQrV
kiV$^_ar�¥eiq�wT�
^_QT`bp�V.^�Q�`O»bV	£7`�e�eiV�wrV.u,udm���w��R`okvur^l�F`9s�V.^'`bwTu,^_QT`bk_p7V�k'��V.`budq�wr��V$ud�9V$^$¦lPRQrV(· �'¬Z¼��dUWV$`9^�aTk_V.u,`b^
eiQrV
q�w<e_V��9ki`b��mo�3eiQrV
prkiV$^i^�aTk_V¤�7V���m�� eiQrV
��q�wr�T�7QT`9^	udq�U�q�wrqt^�QTV$u���g�kimbaTwTudq�wr�We_QrV�UW`bq�w5pTk_V.^_^_arkiV
p7V$` (�`bwTu�e_QrV��¢m9����m���q�wr�(arwTudV$ki^_Qrmoe.¦�©¡^AkiV�p7mbk_e_V.u�q�wWmbarkªprk_V$»�q�m9aT^3��m9k�(d^$��e_QTq�^ªQT`b^�eiQrVfs�m9U��rq�wrV.u
V�¨7V.sÁeRmo�M?Fq B�kiV$udaTs�q�wT�
e_QTV 1�� ° �.� ��� ° - 
61�� �¢� °7� ?Fq�q Bªk_V.udaTs�q�wr��e_QrVZq�wTq¥eiq�`b�7pTk_V.^_^_arkiV	p�V.`�(#`bwTu ?¢q�q�q B
q�w<e_kimdudaTs�q�wr�
` �.- 
 ° µ ° �F� ±5q�w�e_QrV	pTk_V.^_^_arkiV'kiqt^�V9¦�©¡^A^�QTm���w�q�w<%�XbX�'÷�oeiQrq�^A�F`bs�e�s�`bw��7V�Qrq��bQr��q��bQ<e_V.u
��g,s�mbUWpradeiq�wT�We_QrV
¼laT��V$k�£Tm�� `bk_m9arwTu,eh��m#���÷¬ prkim�*���V.^�s�mbkikiV$^_p�m9wTudq�wr��eimWe_QrV¤m9k_q��bq�wT`b�z`bwTu�e_QrV
m9pde_q�UWq��$V$u���q�wr�9^$¦
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¿�q��barkiV5X$��H�©	«(©¡[	¬���q�wr��{b{<~r¦ }T¦ � mbwr�÷s�mbarpr��V$u?m9pde_q�UWq��.`�e_q�mbwE¦���V�� e.�lmbkiq��9q�w�`o�ª`bwTu mbpdeiq�UWq���V.u
?Fk_q��bqtu�B�UWq�u�s�k_m<^_^��÷^_V$s�e_q�mbwT`b�7^_QT`bp�V.^Rmbk	`oq�k_�¢mbq���^$¦�[	q��9Q9e.�rprkiV$^i^�aTk_VZ��V$��m�� ��mbe_Q5`oq�k_�¢mbq���^$¦

¿�q��barkiVfX9X HE©	«(©¡[	¬+��q�wr�¡{9{<~r¦ }T¦ � mbwr�÷s�mbarpr��V$u�mbpdeiq�UWq��$`oe_q�mbw�¦�jlk_V.^_^_arkiV�udqt^�e_kiq��rare_q�mbw
�¢m9kl`	pr�t`owrV
�7V���m�� eiQrV¤mbkiq��bq�wT`o�Ö`ow�u,m9pde_q�UWq��$V$u6?¢kiq��9q�u�Bª��q�wr�<^��r��V�� ef`bwTu�k_q��bQ<e�k_V.^�p7V$s�e_q�»bV$��g9¦
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¿�q��barkiV�XO� H3©	«(©f[	¬ ��q�wr��{b{<~r¦ }T¦�¼l»9mb��ade_q�mbw,mo��eiQrV¡UWV.`ow,`bV�kim<V$��`9^heiq�sfudq�^_pr�t`bs�V�UWV�w<ei^,? ��� º5©f¬���� B
`bwTu,e_QrV¤UWV$`bw�m9pde_q�UWq��.`�eiq�m9w�urq�^_pr�t`bs�V$UWV�w<ei^ ?���� º�¹Z¬���� B'��q¥eiQ�e_QrV
s�mbarpr��q�wr�Wq¥eiV�kv`�e_q�mbw�^�¦

����� ��� 4 1���- 
6-279�d��- ´ 3 � � ° � ´�° �¢�T���.-¢�5� ´ � 1��2-�387
PRQTVZm9pde_q�UWq��$V$u,k_q��bqtu#��q�wr�Wmo��eiQrV(prkiV�»�q�m9aT^R^�V.sÁeiq�m9w,qt^'ei`�(9V�w�`b^R`ow�q�wrq�e_qt`o�Ö�9arV$^i^��¢mbk'e_QTV(s�mbarpT��V.u
pTk_mds�V.^_^$¦#¿rm9k(e_QrV�`oV�kim�V��t`b^�e_qts�s�mbUWpradev`�eiq�m9w��E�'V�aT^_V#`�^�e_kiaTs�e_arkv`o� *�wrq¥eiV�V���V�UWV�w<e
UWmdudV���mo�'e_QrV
��q�wr�(��QrqtsvQ�s�mbw<ei`bq�w�^�|9�b�fe_kiq�`bwr�baT��`bk�s�mbUWp�m<^�q�e_V�^_QrV����dV���V�UWV$w9ev^l`owTu�qt^3�T`b^_V$u�mbw�e_QrV�q�wd�¢m9k_U�`�eiq�m9w
�9q�»9V�w�q�w<%ã��{�'Û¦lPRQrqt^ *Twrq�e_VfV���V�UWV�w<eªUWmdudV��7s�m9k_kiV$^_p�m9wTur^�e_m�`(k_V.`o��q�^�e_qts'��q�wr��udV$^_q��9wrV$u��¢m9kª^�aT�T^�m9wrqts
`bwTu,e_kv`owT^_mbwrqtsZk_V$�bq�UWV$^$¦

¾fwTudV�k�^�aTp�V$ki^_mbwrqts#s�mbwTudq�e_q�mbw�^���e_QrV,��q�wr����V$QT`O»�q�m9k
��V.s�m9U�V.^¤eim<m5V$��`9^heiq�sb�3arwTudV$k_�9mbq�wr����`bk_�9V
`bwTu�ki`oe_QrV$k�arwrkiV$`b��qt^heiq�s¤urV��¢mbkiU�`�eiq�m9wT^�¦'¿rm9kRe_Qrqt^	kiV$`9^�m9w���e_Qrqt^	V�cr`oUWpr��V¤q�^Reimbar�9QrV�k	e_QT`bw�eiQrV�·$���
urV���ei`¡��q�wr�Z`owTu�k_V$prkiV$^_V�w<ei^�`ow�`bprprkimbprkiqt`�e_Vªe_V.^hels�`9^�Vªe_mZV�»�`o��aT`�eiVAeiQrVRk_m9�raT^�e_wrV.^_^�mo�reiQrV'prk_m9p�m<^�V.u
UWV�e_QrmduÖ¦

¿�q��barkiV#X.�W^_Qrm��	^	e_QrV
V$»bm9��adeiq�m9w5mo�3e_QTV�UWV$`bw¸`oV�kim�V��t`b^�e_qts(udV��¢m9k_U�`�eiq�m9w5wrmbkiU�`bwTu�e_QTV�UWV$`bw
m9pde_q�UWq��.`�eiq�m9w urV��¢mbkiU�`�eiq�m9w!wrm9k_U�¦,©¡^¤q�w!eiQrV#prkiV�»�q�mbaT^¤s$`b^_Vb�Ee_QrV.^�V�wrm9k_U�^¤`bk_V�^�ei`o�Tq���q��$V$u `�� eiV�k
^_mbUWVZs�mbaTpr��q�wr�
q�e_V$ki`oe_q�mbwT^$¦lPRQrVfpT��mbei^�q�w�¿�q��baTk_V�X$�
^_Qrm�� e_QrVZV�¨zV$s�ei^'mo�ÖeiQrV(`oV�kim�V��t`b^�e_qts	s�m9arpr��q�wT�
q�w e_QrV5m9pde_q�UWq��.`�eiq�m9w prkimds�V.^_^$¦®©f^�q�w e_QrV�·$��� � ^�urV���ei` ��q�wr�T��e_QrV �hei`bk_�9V�e ����q�� e#qt^We_QT`oe#mo�Ze_QrV
m9k_q��bq�wT`b�7��q�wr�,`oe�e_QrV¤q�wrq�e_qt`o��q�wTs�q�urV�wTs�V
`owr�9��V � ��¦'PRQrV
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