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n�����de ;>^�n�^`cd_�^ �dm1^`�-cdmjon�^hgj_ba&o�ad^ � � i�^��E^`iMvdcEo�efiSg9�>mJvQo � r � admJvQn��`z<�Yadef_�a�ef�-g9�>mJvQo-^ �:vwgji
o�m©o�ad^$oyad^`mjn�^�o�ef_hgjiH�d^`i�ghxEz � r � �*a � efcd�de�_hg9o�^����:x~o�ad^$�E^�nyo�ef_hgjiFi�efcd^)efc�±Ne��dr �Qr � � �A�y��r3]adef�ny���
�de ;>^�n�^`cd_�^�e����©vd_ba¤�p��gji�if^�n�oyawg9o�o�ad^©n����$��mjn�^`_hgj�¢o _bawgjcd�J^�m1_`_�vQnyn�e�cd���dvQn�e�cd��oyade��)efc/oy^�ny�9gji
� g9�>mJvQo # r ��� �~��r � i�^hg9nyifxEz�ldnym��1e��d^`� oyad^��pl<gjc�ef���yadmjnpo�^`cdmJvd�JaFz�oyad^��wifoy^�n�^`��mJvQoplwvQo�_hgjc
n�^hgj�pmJcwg9�wifx~��^)gj�y�yvd��^`��o�m¯�>^��9gji�ef�&g9o�o�ad^)efcdefo�e�gji�o�e���^jr

�Qr � UWoy^�nbg9o�efmJc�mJ�Moyad^)±Ne�i�o�^�n

UWc&mjn��d^�nko�awg9okoyad^)mJvQoylwvQoY�yadmJvdi��&�>^�g9ldlwi�ef_hg9�wi�^)g9okoyad^)e�cde�o�e�gjiFo�ef��^jzQo�ad^��pl<gjc&m+�E^�n
�kade�_ba¬o�ad^ �wi�o�^�n�e��$g9ldlwife�^`�«_hgjcdcdmjo�^��d_`^�^`�«oyad^©�d^�i�ghxEr�UW�3oyad^*opnbgjcd�ye�^�c/o�n�^`�¢l�mJcd�y^©awgj�\��^`^`c
gj�d^ �:vwg9o�^`ifx¤�wgj��l�^`���kefo�adefcªo�adef�*�pl<gjcFz3oyad^~ny^ �1vdef�yefo�^��wi�o�^�n�efcd�¬ef�¯gj_badef^��E^`�Fr U o*e��*^��1e��d^`cEo
o�awg9o\o�ad^ 	\vde�_ *:� �:obg9nyo$�wifo�^�nhz��YadmJ�p^*opnbgjcd�ye�^�c/o�n�^`�¢l�mJcd�y^¯e���gj���yadmjnyo�gj�\l�mJ�y�pef�wi�^9z5�padmJvdi��§��^
g9oyoyn�gj_�o�ef�E^��mjnPoyade��	g9ldlwife�_hg9o�efmJcFr)���E^`c��ymdz1e�oPef�P��mJvdcd��o�awg9o�efcd�yv /�_�e�^`cEo	�wgj��lwefcd�)e��Pgj_bade�^��E^`�
�kefo�adefc�g©�pl<gjc�^ �:vwgji�o�m¯oyad^��d^`i�g+xEr � cd^)�ymJifvQo�e�mJc�e���o�m©efo�^�nbg9o�^\o�ad^��wifo�^�nye�cd�dzdvd�yefcd�¯o�ad^��wcwgji
mJvQoylwvQo£�9gji�vd^`�£��n�mJ� mJcd^�efoy^�nbg9o�efmJc¯gj�£�po�g9nyo�e�cd�\�9gji�vd^`�£��mjn£o�ad^cd^��Qo`zj�wvQo3�kefoya©o�ad^���gj��^	e�cQlwvQo
^hgj_ba�o�ef��^jr 
 ^�cd^�nbgji�i�xEzQo �	m�mjno�aQn�^`^�efo�^�nbg9o�e�mJcd�kg9n�^$�yv /�_�e�^`cEohr
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±Ne��dr �Qr²|$�yadm+�k�	gjc�efcQlwvQo��yef�Jcwgji<_�mJ��ldn�e��pe�cd��g)T\± mJ�y_�e�i�i�g9o�e�mJc � l>^�n�e�m:� � � ) s5a<�3gjcd�
o�ad^�mJvQoylwvQo-gj��oy^�nY^`gj_�a�e�o�^�nbg9oye�mJc�mJ�M�wifoy^�n�e�cd�¯m��E^�n\g¯�¢l<gjc 


� ) � � - ) � . � a � _�vQo�m�;§l�^�n�efm1�� & ) s � aFz 	$�~�wi�o�^�n � o�mjl~l<gjcd^`i��	gjcd��¨�¥ �wi�o�^�n � ��mjopo�mJ�~��rN]�ad^$e�cQlwvQo��mjn^hgj_ba�efoy^�nbg9o�efmJc�ef�

+�� ) _`mJ� ? � � � � -� � A .

]�ad^Y�wifo�^�n	�yadmJvdi����1efnyoyvwgji�ifx©^`ife���efcwg9o�^�o�ade����pe��Jcwgji�z/�yefcd_`^\efo�l�^�n�efm1��ef�P�*vd_ba��yadmjnyo�^�nPo�awgjc�o�ad^
_`vQo�m�;§l>^�n�e�m:�Fr�T\m+�	^��E^�nhzQo�ad^�n�^�e��g©opnbgjcd�ye�^�c/on�^`�pl>mJcd�y^��kade�_ba�obg *E^`��ymJ��^\o�e���^-o�m¯�def^�mJvQo`r
�1e�cd_�^)�	^)��gjcEo\mJvQoylwvQok�jgjife���g9oko�ad^)efcdefo�e�gjiFo�e���^9zwoyad^)�wifo�^�n-�pl<gjc�ef�Y��mJvdcd�d^`�§g9�>m��E^��:x�o�ad^
�d^`i�g+xErY]ad^ n�^`�¢l�mJcd�y^©gj��o�^�n-mJcd^ efo�^�n�g9o�e�mJc�mJ�No�ad^ 	$���wifo�^�n � �wgj�yad^`�«i�efcd^jz>o�mjl�l<gjcd^`i��Ye��-�¢o�e�ifi
g9��mJvQo �Et � mJ�Ne�o��Yefcdefo�e�gji5�9gji�vd^ � o�a/vd�`z�efoYe��-cd^�_`^`�y��g9npx&o�m�e�o�^�nbg9o�^$o�ad^��wifoy^�n�e�cd�¯ldn�m1_`^��y�`r-]�ad^
e�cde�o�e�gji£�9gji�vd^`� ��mjn o�ad^��dn��¢o*efo�^�n�g9o�e�mJc g9ny^ � ! ) � � ) + ! � ��mjn o�ad^ � ��o�a�efo�^�nbg9o�e�mJcFzMo�ad^��wcwgji
�9gji�vd^ � � � �

�
mJ�Mo�ad^ � � � s�� � o�a�efo�^�nbg9o�e�mJc�e��vd�y^`� �

� � ! ),� � ���
�

� � � ),� � ���
�

.

]�ad^¬ldn�m:_`^`�y��e����p^`^`c¦o�m _`mJcE�E^�n��J^��ªo�ad^ efcdefo�e�gji-�jgjifvd^`����mjn�o�ad^«�wi�o�^�n�e���ldn�m+�E^��Ye�o�a"^hgj_ba
efoy^�nbg9o�efmJcFz:gjcd�¯o�ad^Ygj�¯lwi�efoyvd�d^kmJ�<o�ad^koyn�gjcd�ye�^`cEo3n�^`�pl>mJcd�y^-�d^`_�ny^hgj�y^`�Pny^`i�^`cEo�if^`�y�yi�xErNZ\��o�^�nPoyaQn�^`^
efoy^�nbg9o�efmJcd� efo*awgj�©�?gji�i�^�cªo�m��>^`i�m+� s+t � mJ�efo��*efcdefo�e�gji�gj��lwifefo�vd�d^jr¬]�ad^��ygj��^���^`awgh�QefmJvQn¯ef�
��mJvdcd� ��mjn$o�ad^©¨	vQoyo�^�np�	mjnyo�a§�wifo�^�n � ��mjoyo�mJ� l<gjcd^`i�z5±Ne��dr��Qr |E�k�wvQo�o�ad^*nbg9o�^*mJ���d^�_hg+x«mJ�£o�ad^
oynbgjcd�pe�^`cEo-ef�k�yifm���^�nhzwe�c�gj_�_`mjn��wgjcd_`^$�Ye�o�a�o�ad^�mjnyxEr

U o¯ef� l�mJ�y�ye��wi�^�o�m«vd�y^�g§�dn��¢op� mjn��d^�n¯�wi�o�^�n � �kefo�a gjc g9ldldnymjldn�e�g9o�^~_`vQoym�;®��ny^ �1vd^`cd_�xw�
o�m~�d^`�dvd_`^ � � ��n�mJ� � ! gjcd�§o�ad^*e�cQlwvQo��9gji�vd^`� +�� r$]ad^�c¬mJcdi�x&o�ad^*�ye�cd�Jif^ e�cde�o�e�gji5�jgjifvd^ � ! ef�
n�^ �:vdefn�^��Fr�UWc¤ldnbgj_�oye�_`^�e�o)��gj�)��mJvdcd��oyawg9o��yvd_ba g�ldn�m1_�^`�dvQn�^���gj��cdm&�>^�oyo�^�nhzNgjcd� e�c �pmJ��^
_hgj�y^�����mjn��y^�o�awgjc�o�ad^ �yef��lwi�^�n�vd�y^ mJ�NlwvQoyo�efcd� � � ) � ! r\Z\��o�^�n�gjifi�z�e�o\e��ko�ad^ �yi�m+�kifx��9g9nyx1e�cd�
�ymJifvQo�e�mJc��kade�_ba~e�cEo�^�n�^��po��	vd�`zd�ym�oyad^-�dn��po	o �	m mJvQoylwvQo	�9gji�vd^`�P�yadmJvdi��~��^-_�i�mJ�y^\efc���gj�Jcdefo�vd�d^9r
]�ad^�n�^hgji�ldn�mj�wif^`� ef�¯o�ad^�_�admJef_`^�mJ�-g¬�jgjifvd^ � ! �Yadef_ba��Yefi�i�e�cd�dvd_`^�o�ad^��y��gji�i�^��po¯l>mJ�y�ye��wi�^
oynbgjcd�pe�^`cEoYn�^��pl�mJcd�y^9r�]�ade��Yef�oyad^$lwvQnyl>mJ�y^�mJ�5o�ad^)e�o�^�nbg9o�e��E^\ldn�m1_`^��dvQn�^jr

�Qr | Z-ldlwi�e�_`g9o�e�mJc�mJ�7gjc�UpU¢V ±Ne�i�o�^�n�o�m©U¢cde�o�e�gjife��hg9oye�mJc

]ad^3n�^`_`vQny�yef�E^ 	����wi�o�^�n5��gj�Svd�y^���o�mYefcdefo�e�gji�e���^��wg9obg��mjnNg��<g9n�mjoyn�mjlwef_P��mjn�^`_`gj�po7��m:�d^`i�r
]�ad^���m1�d^�i5vd�p^`��g��y^`��e�� ef��lwi�ef_`efo`zd�y^`��e � XMgj�jnbgjcd�Je�gjc��de ;�^�n�^`cd_`efcd���p_�ad^���^jr]ad^)e�cdefoye�gjiH�wg9obg
��gj�3o�ad^ � tJt£ad�£g)gjcwgji�xQ�yef����mjn�tJt  7z ��� q\m+��rfzws+{�� � r£]ad^kvdcde�cdefoye�gji�ef�`^`���J^�mjl�mjo�^`cEo�e�gjiAgjcwgji�xQ�yef�
gjcd�§o�ad^ � �~admJvQn\n�^`��^�n�^�cd_`^¯��mjny^`_hgj�po$��n�mJ�#e�o$g9n�^ �yadm+�Yc«e�c§±Nef�dr��Qr �dr\±<mjn-o�ad^*^��Ql>^�n�ef��^`cEo��
n�^�l>mjnyo�^`� ��^`ifm���zPo�ad^�o�e���^��po�^�l ��gj���y^�o�g9o � - ) |��Jt£�`zPgjifo�admJvd�Ja oyad^�c/vd��^�n�ef_hgji��y_bad^`��^



�$ef�JefobgjiF±Nefifo�^�n�� �E|

vd�y^`�«l�^�ny��efo��-g~�*vd_ba«i�g9n��J^�n\�9gji�vd^9r�]�ad^ n�^`�yvdi�o���mJ�NoW��m�o�^�_�adcde��1vd^`�\�ke�ifiS��^ �d^`�p_�n�ef�>^`�Fr�UWc
o�ad^)�dny�poYo�ad^��wifo�^�nYe��\g9ldlwife�^`��n�^�l�^`g9o�^`�difxEzAgj�-�d^`�p_�n�ef�>^`�§e�c � �Qr � r�UWc�o�ad^��p^`_`mJcd��o�ad^��wi�o�^�n\ef�
g9ldlwi�ef^`�&mJcd_`^�mJcdifxEzQ�wvQoo�m¯oyad^�gjcwgjifx1�ye���efcd_�n�^`��^�c/oknbg9o�ad^�no�awgjc�o�m*o�ad^$�YadmJif^$�w^`if�Fr

�Qr |Qrfs�� � ��� � � 
���� ��� � �8� � ��� � � � ����� � ! ��
�� ���������
Z �yadmjnpo\��mjn�^`_hgj�¢o-��gj�-��gj�d^�gjcd��vd�y^`�«gj�ke�cQlwvQo-o�m¯o�ad^)�wifoy^�nhr]ad^�o�e���^�� �y^�nye�^`�kmJ�S�jgjifvd^`�-mJ�
^hgj_ba��d^�l�^`cd�d^`cEoY�9g9n�e�g9�wi�^jzdg9o^hgj_ba��jn�e��Ql>mJe�cEogjcd��^hgj_ba���m1�d^`i>i�^��E^`iIzQ�	^�n�^\�wi�o�^�n�^`��e�cd�d^�l>^`c1�
�d^`cEo�ifx � o�ad^ �pl<g9o�e�gji7�poynyvd_�o�vQn�^`��mJ�No�ad^��w^`if�d�$gjcd�«o�ad^��<gji�gjcd_`^ n�^`i�g9o�e�mJcd�yade�lw�-��^�o �	^�^`c«oyad^`�
g9n�^ ef��lwi�ef_`efo�i�x�o�g *E^`c§e�cEo�m�gj_`_`mJvdcEo$�/x&o�ad^ �wi�o�^�n�efcd�~ldnym1_`^`�p�`r$]ad^*_`vQo�m�; l>^�n�efm1�§mJ�No�ad^ 	��
�wifoy^�n���gj���y^�okg9o � & ) s � aFzdgjcd��o�ad^\�wifo�^�n	�	gj�kg9ldlwife�^`��m��E^�ng©�pl<gjc 
 � ) � aFr3]ad^$�d^`i�ghx�mJ�
o�adef�Y�wifo�^�n�e�� � ! ) � . � �£a � ifmJcd�J^�n-o�awgjc�o�ad^��¢l<gjc<��r\]�ad^ mJvQoylwvQo\mJ�No�ad^)�wi�o�^�n\��gj�\gj�p�yvd��^`�
o�m©��^��jgjife��&g9oo�ad^$e�cde�o�e�gji�o�ef��^jzwgjcd���	gj�kvd�y^��§gj�kefcdefo�e�gjiF�wg9obg¯��mjnYg©l<g9nbgjifi�^`iH��mjn�^�_hgj�pohr

U o���gj����mJvdcd��o�awg9o	g$�ye�cd�Jif^-g9ldlwife�_hg9o�efmJc�mJ�>o�ad^�wifo�^�nPn�^`�dvd_�^`��o�ad^YcdmJef�y^-�yef�Jcdef�w_hgjcEo�i�x
�wvQo~e�cd�pv /�_`ef^`c/oyifxEzY�pm�ny^�l�^hg9oy^`�®e�o�^�nbg9oye�mJcd���	^�n�^§��gj�d^�gj�~�d^`�y_�nyef��^��®efc � �Qr � r ]�ad^«cdmJef�y^
i�^��E^`i��$e�c«o�ad^¯��mjny^`_hgj�po�����gj�d^©��n�mJ� �wg9obg�gj��o�^�n)mJcd^jzHo �	m&gjcd�¬o�aQn�^`^©efo�^�nbg9o�e�mJcd�$mJ��oyad^©�wi�o�^�n
_hgjc§��^©�y^`^`c¬e�c«±Ne��dr��Qr � r�]�ad^ o�mjl«l<gjcd^`i£�yadm��k�$adm�� oyad^©�J^�mjl�mjo�^`cEo�e�gji£g9o$g�_`^�c/oyn�gji£l>mJe�cEo
^��EmJi��E^`�N�dvQn�e�cd��o�ad^��dn��¢o��pe��*��mjn�^�_hgj�po3admJvQn��`r£]�ad^�cdmJe��y^	if^��E^`iQ�d^`_�n�^hgj�y^`�£�kefo�a*^hgj_ba¯gj�d�defo�efmJcwgji
efoy^�nbg9o�efmJcFr\]ad^ �>mjoyo�mJ� l<gjcd^�iNe�c§±Ne��dr��Qr � �yadm��k�\o�ad^ ��^hgjc«g9�w�ymJifvQo�^ �def�E^�n��J^`cd_`^jz5g��Jifmj�<gji
��^hgj�pvQn�^�mJ�Aadef�Ja���n�^ �:vd^`cd_�x¯gj_�o�e��Qe�oWxEr � cd_�^Ygj�EgjefcFzEoyad^if^��E^`idmJ�<cdmJe��y^�ef�£ny^`�dvd_`^`���/x*n�^�l>^hg9o�^`�
�wifoy^�n�e�cd�dr£¥®efo�a�o�aQn�^`^�efo�^�n�g9o�e�mJcd��o�ad^$i�^��E^`iHef�k��mjny^�� mjnp� i�^`�p�Y_`mJcd�po�gjc/ok��mjnYo�ad^$�ye ��admJvQny�`r

]7g9�wi�^ �Qr�s�i�ef�po��)oyad^�n�����gjcd����g �Qe��*vd� _�awgjcd�J^�� e�c�ad^`e��JaEo©gjcd� �Yefcd�d�*gj��o�^�n*^hgj_ba
efoy^�nbg9o�efmJc � gji�iH�w�JvQn�^`�-ny^`i�g9o�e��E^)o�m�oyad^�n�^`��^�n�^�cd_`^©gjcwgjifxQ�pe��b��r	UWc«]7g9�wi�^ �Qr � o�ad^)_`mjnyn�^`�¢l�mJcd�de�cd�
�w�JvQn�^`�-gj��o�^�n � ��admJvQny�\g9n�^)�padm��kcFr]ad^)�9gji�vd^��\g9n�^jz<e�c�gjifiM_`gj�y^`�`zA�©vd_ba��y��gji�i�^�nko�awgjc�o�admJ�y^
e�c¬]7g9�wif^ �QrfsJzF_`mJcQ�dn���efcd��o�ad^*_`mJc/�E^�n��J^`cd_`^©��^�o �	^`^�c o�ad^*��mjn�^`_hgj�¢o��`r ]�a:vd���	^©_hgjc«�y^`^*o�awg9o
o�ad^��wifoy^�n�e�cd�§�yvd_�_`^`^`�d�¯e�c�^`i�ef��e�cwg9oye�cd��o�ad^~cdmJef�y^��Ye�o�admJvQo awgh�Qe�cd�¬g���g ¡¢mjn e��¯l<gj_�o mJc o�ad^
��mjn�^`_`gj�pohr3T\m��	^��E^�nhz1o�ad^-ny�����de ;>^�n�^`cd_�^�mJ� � r ��� � ��^�o �	^`^�c�o�ad^-ny^`��^�n�^`cd_�^���mjn�^�_hgj�pokgjcd��o�awg9o
n�^`�pvdifo�efcd� ��n�mJ� o�ad^&gjcwgjifxQ�pe���gj��oy^�n�o�aQn�^`^�efo�^�n�g9o�e�mJcd�¯mJ�-o�ad^��wifoy^�nhz	�Yadefi�^&cdmjo�e�cdmjn��defcwg9o�^`i�x
i�g9ny�J^jzMef�)efcd�de�_hg9o�e��E^�mJ���pmJ��^¯�¢xQ�po�^���g9o�e�_*_bawgjcd�J^jr~]Sm��po�vd�Qx«o�ade���zMo�ad^¯�de ;�^�n�^`cd_`^`���>^�o �	^`^`c
o�ad^ � �~admJvQn$��mjn�^`_hgj�po$��n�mJ� �wifo�^�ny^`�¬�wg9o�g�gjcd��o�ad^ o �	^`cEo x:� �d�E^©admJvQn � xE^`�`z ��� a�� ��n�^���^�n�^`cd_`^
��mjn�^`_`gj�po\�	^�n�^ _�mJ��lwvQo�^`�FzFgjcd�«g9n�^�o�g9�wvdi�g9o�^`��efc§]7g9�wi�^�Qr²|Qr � vQn$�yvd�plwef_`e�mJcd�$g9n�^�_�mJcQ�dn���^`�
�/x _`mJ��l<g9n�efcd�«]7g9�wi�^`��Qr � gjcd� �Qr²| �¯o�aQny^`^~efo�^�n�g9o�e�mJcd��mJ��o�ad^��wifoy^�n xQef^`i��ªg���mjn�^`_hgj�¢o©�kade�_ba
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^ ;>^`_�o�e��E^`cd^`�y��mJ�Hgjc�UyUWV®�wi�o�^�n	�d^�l�^`cd�d��mJc�efoy����n�^ �:vd^`cd_�x�n�^��pl�mJcd�y^9zQ�wvQogji��ym�mJc�e�o��Poyn�gjcd�ye�^`cEo
�d^`_hghx�n�g9o�^jz<mjn-�pobg9npop� vQl&oye���^jr�UWok��gj�-g9ny�Jvd^`�&o�awg9o-mJvQoplwvQo-��n�mJ� gjc�UyUWV �wi�o�^�n-g9ldlwi�e�^��&o�m�g
�yadmjnyo��mjny�	g9n��~e�cEo�^`�jnbg9o�efmJc~��g+x¯��^\�9gji�e���g9o	o�ad^\efcdefo�e�gjiAo�ef��^-ef�5o�ad^\�d^�i�ghx~^��d_`^�^`�d�	o�ad^��pl<gjcFr
T\m+�	^��E^�nhzQoym¯gj_badef^��E^)gj�d^ �1vwg9o�^��wgj��lwefcd�©e�o	��gj��cd^`_`^`�p��g9nyx~o�m*^`��lwifm�x�oyad^��wi�o�^�nefoy^�nbg9o�e��E^`ifxEz
gjcd� o�ad^�n�^�l>^hg9o�^`��g9ldlwife�_hg9oye�mJc _�mJvdc/o�^�nbgj_�o�^`� o�ad^��d^`i�g+x�o�m¬�ymJ��^�^��Qoy^`c/o`r Z �	g+x g9n�mJvdcd�
o�adef�k��gj�k��mJvdcd� �	e��So�ad^$�wifo�^�n\e��kg9ldlwi�ef^`��mJcdifx~o�m�oyad^�gjcwgjifx1�ye��ke�cd_�ny^`��^`cEohz<efoke��Y�pvd_`_`^`�y�p��vdi7e�c
^`ife���efcwg9o�e�cd�-T\±�cdmJef�y^��kefo�admJvQoN_`gjvd�ye�cd�$g\�ye��Jcde��w_hgjcEoNlwawgj�y^�� ^�nyn�mjn3e�c o�ad^	efcdefo�e�gji�e���^`� gjcwgjifx1�ye���r

VY^`_�vQn��yef�E^��wifoy^�n����g+x¯��^$vd�y^`��vdi5e�c�_`i�ef��g9o�^-��m1�d^`ifi�e�cd�drNZ\i�o�admJvd�Ja��yvd_ba�g*�wi�o�^�n_hgjc
��^�^���lwi�m+xE^`��_`mJcEo�e�c/vdmJvd�yi�xEze�o��yadmJvdif����^��yv /�_`e�^`cEo�o�m�g9ldlwi�x�efo�l�^�n�efm1�def_hgji�i�x �dvQnye�cd� o�ad^
e�cEo�^`�jn�g9o�e�mJcFr��1mJ��^�^��1oynbg �po�mjnbgj�J^�ef��ny^ �1vde�n�^`�FzQ�wvQoo�ade����yadmJvdif��cdmjo���^\ldn�mJade��wefo�e��E^jr�Z �wi�o�^�n
mJ�No�ad^�±Ni�g9op� ��^`i�g+x�oWx:l�^���g+x���^ ��mjny^)�yvde�obg9�wi�^ ��mjn-oyade���g9ldlwi�ef_hg9o�efmJc&o�awgjc&o�ad^ 	\vde�_ *:� �:obg9nyo
�wifoy^�nPvd�p^`����mjnPefcdefo�e�gji�ef�hg9o�e�mJcFrS]ad^�wifo�^�nP��ghx ��^kg9ldlwi�ef^`��o�m$o�ad^��vdi�id�w^`i��d��zQgjcd��o�ad^�o�ef��^�� i�gj�
gji�ifm���^`����mjnk�:x�e�cEo�^`�jn�g9o�e�cd�©l<gj�pokoyad^��w�dvd_`e�gjiHoye���^\�/x&gjc�gj��mJvdc/ok^ �:vwgjiHoym©o�ad^��d^`i�ghxEr
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]�ad^���mjn *��d^`�y_�n�ef�>^`��efc~oyade���VY^�l>mjnyo	��gj��_`mJ����^`cd_`^`���kade�i��¢o	U���gj�g��Qef�yefoymjn�g9o	o�ad^��$gjcde��ya
[§^�o�^`mjnymJi�mJ�Je�_`gji�UWcd�poyefo�vQo�^ �dvQn�e�cd��uJvdifxEz s+{J{ � r U~�padmJvdi�� i�e *E^¬o�mªo�awgjc *¦oyad^ �:obgF;�mJ�)o�ad^
VY^��y^hg9n�_ba���ef�1e��yefmJc�g9ok��[§U���mjno�ad^`e�n�*1e�cd�dcd^`�y�Ygjcd�&admJ�plwe�obgji�e�oWx~�dvQnye�cd��� x��Qef�yefo`r

U oMef�Sgjif�ymkg�lwif^hgj�yvQn�^3o�moyawgjc *���e�gjcd�9� %Pv$T\vwgjcd�YmJ�1��[�UHgjcd���N^�o�^�nMX �mJcdcE��^�n��YmJ�:±N[§U
�kadm�n�^`gj�¬o�ad^*��gjc/vd�y_�n�e�ldohzFl�mJefc/o�^�� mJvQo$�ymJ��^*^�nynymjn��$gjcd� ��gj�d^©g~c:vd� ��^�n�mJ���yvd�J�J^`�poye�mJcd�
��mjnke���ldn�m+�E^`��^�c/o���r



�$ef�JefobgjiF±Nefifo�^�n�� � s

±Ne��dr � rfsJr � gj�p�ye�cde�gjcm+�9gji�� �«o�ad^`�y^§_`vQny�E^���g9ny^&o�ad^�i�m:_`e-mJ�\l�mJefc/o�����mjn��kade�_ba�o�ad^
ldn�m:�dvd_�o-mJ�5o�ad^)�def�pobgjcd_`^`� � � gjcd� � % ��n�mJ� o �	m¯�Q�Q^`��l>mJe�cEo��kawgj�Yg¯_`mJcd�¢obgjc/ok�jgjifvd^ � % r3T\^�n�^
o�ad^��Q�d^`� l>mJe�cEo���g9ny^ � s�GbtE� gjcd� � � s�GbtE��rª]�ad^&�jnbg9lwad���padm��kc�g9n�^���mjn � % ) s�G � � G � gjcd�
|Qr*]�ad^¯_`vQnp�E^`���	^�n�^¯efc/opn�m1�dvd_`^��¤e�cªs����Jt~�/x 
 efm��9gjcdcde£�$mJ��^`cde�_`m � gj�y�yefcde � s�� ��� � s # s � �ke�c
_`mJcdcd^`_�o�e�mJc��kefoya�g��¢o�vd�Qx�mJ�<o�ad^kny^`i�g9o�e��E^���mjo�e�mJcd�£mJ�>oyad^k^hg9npo�a�gjcd���pvdcFrP]�ad^k_`gj�y^ � % ) sYef�
_hgjifi�^`��oyad^�i�^`��cde��y_hg9oy^ � X3r&
�� �*� � � J 5 � �Fn�ef�d�>mJc<��z<oyad^��w�JvQn�^�� mJ��� ^`ef�Ja/o�_�vQny�E^)�dn��poYe�cE�E^`�po�ef�Eg9o�^`�
�/x~uEgj_ �1vd^`�¨	^�n�cdmJvdifi�eAe�c§s��J{��dz1�kade�_ba�lwi�g+xE^���g ��g ¡¢mjn�n��mJi�^\efc�^�e��JaEo�^`^`cEo�a�_�^`c/oyvQnyx~gjcwgjifx1�ye���r
±<mjn � % � s�o�ad^�_�vQny�E^`�*awg+�E^�o �	m§�y^�l<g9n�g9o�^~_`mJ��l�mJcd^�c/o���r§]ad^��9gji�vd^ � % ) � � m1_`_�vQn�� e�c
_`mJcdcd^`_�o�e�mJc��kefo�a�ldn�mjoymjoWx:l�^�wifo�^�ny�`rP]�ade��P_`vQny�E^\e��Pgji��ym _bawg9nbgj_�o�^�n�ef�y^`��gj��o�ad^-ifm1_`vd��mJ��l>mJe�cEo��
��mjnY�kade�_ba&o�ad^$ldn�m1�dvd_�o\mJ�So�ad^��de��pobgjcd_�^`� � � gjcd� � % ��n�mJ� ��) : gjcd� � ) � : e��k^ �1vwgjiHo�m � � %
�kad^�n�^ � e���o�ad^��def�pobgjcd_`^¯��n�mJ� o�ad^�mjn�ef�Je�cFr©XMm:m�*«mJvQo���mjn)oyad^`�y^ � gj�y�yefcde�gjcd��cd^��Qo$o�e���^*xEmJv
�yife�_`^�g¯�dmJvd�Jadc/vQohr

±Ne��dr � r � r"]�ade���l>^hgjc:vQo¢� �yawg9l>^`�¦_`vQnp�E^«ef��o�ad^§i�m:_`vd��efc�oyad^ � ��lwi�gjcd^�mJ�\o�ad^&l�mJif^`���� ) �  "! � ' ! mJ��ldn�mjo�mjo x1l>^��y^`_�mJcd�1� mjn��d^�n �wi�o�^�n�� � �Ye�o�a¤_`vQoym�;���n�^ �:vd^`cd_�x ' &�) s���r~]�ad^
o�aQn�^�^¯�pl>^`_`e�gjiN_hgj�y^`�$_`mJcd�yef�d^�n�^`�¬e�c¬oyad^*oy^��Qo$g9n�^*efcd�de�_hg9o�^�� � � � z ����z�������r)]�ad^¯_�vQny�E^¯ef�
�d^`�y_�n�ef�>^`� �:x¬o�ad^�^ �:vwg9o�e�mJc �  %! � ' %! � % ) � �  %! � ' %! � � sJr�]�ad^�vdcdefo _�efn�_`if^�e��)�yadm��kc ��mjn
n�^`��^�n�^`cd_`^jr

±Ne��dr � r²|Qr Z\��lwifefo�vd�d^ � o�mjlA�~gjcd� 
 n�mJvQl ��^`i�g+x � ��mjopo�mJ�~��mJ�)o�ad^ oyaQn�^`^ �¢l�^`_`e�gji
ldn�mjo�mjo x:l�^£�wifo�^�ny�M_`mJcd�pe��d^�n�^�� e�c�oyad^3o�^��Qo � � � �5¨	vQoyo�^�ny��mjnyo�aFz���� �M±Ni�g9op� ��^`i�g+xEz����	� 	�vdef_ */�
�:obg9nyob��r

±Ne��dr �dr�sJr ]5nbgjcd�y��^�n§��vdcd_�oye�mJcd����mjn&o�ad^¬�wifo�^�n&�d^��wcd^`� �:xo�ad^¤_`m:^ /�_�e�^`cEo�� � � )
�yefc � � ' & � - � D
� �£z+�kad^�n�^3o�ad^£_`vQo�m�;*l�^�n�e�m:� � & ) � ��D ''& e��'�aFz��Ye�o�a�gjcd���kefo�admJvQo5��m:�def�w_hg9o�efmJc
�/x�g©XSgjcd_��`mJ�Y�ke�cd�dm+�)r

±Ne��dr �dr � r ]5nbgjcd�y��^�n§��vdcd_�oye�mJcd����mjn&o�ad^¬�wifo�^�n��d^��wcd^`��gj�&��mJi�ifm��k� � � �ymJi�ef�<� � � )
�yefc � � ' & � - � D
� � �Ye�o�a�XSgjcd_`��mJ�~�ke�cd�dm+��zk_`vQoym�; � & ) � � D ' & mJ��� a®gjcd��pl<gjc 
 � ) �ja �
� �wgj�yad^��<�	�ygj��^jz:�kefoya��pl<gjc 


� ) |ja � � �dmjoyo�^��<��mjldo�e���gji<�wi�o�^�n��kefo�a~�pl<gjc 
 � ) |jaFz � � � G � � � )
� s � a Gb|3a<� � � �dmjop� �wgj�yad^`�<��ygj��^jzd�Ye�o�a��pl<gjc 
 � ) � aFz � � � G � � � ) � s � a Gb|3a<��r

±Ne��dr �dr²|Qr-[§^hgjc«g9�w�ymJi�vQoy^ �yvQn��?gj_`^*ldn�^`�y�pvQn�^ o�^`cd�d^`cd_�x � � � vdcde�o��\ad�£g	�j|ja<�k��mjn$g � �
a���mjn�^`_`gj�po��pobg9npo�e�cd�¤��nymJ� vdcde�cde�o�e�gjife��`^����wg9obg � �ymJife���_�vQny�E^+��z���n�mJ� �de��Jefo�gji�ifx �wi�o�^�n�^����w^�i��d�
� �wgj�yad^��&_`vQny�E^+�gjcd�&��n�mJ� �wg9obg¯gj��o�^�n-cdmjny��gjiF��m1�d^�efcdefo�e�gji�e��`g9o�e�mJc � �dmjoyoy^`��_`vQnp�E^+��r
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±Ne��dr)�dr��dr�]�e���^Y^��EmJifvQo�e�mJc~mJ�Fo�ad^\��^hgjc~g9�w�pmJi�vQo�^\�yvQny�?gj_`^\ldn�^`�y�yvQny^$o�^�cd�d^`cd_�x � � ��mjn
gjcwgjifx1�y^`���de�g9�<g9oye�_hgjififx�efcdefo�e�gji�e���^`���:x~��mJvQnk�de ;>^�n�^`cEoY�def�JefobgjiA�wifo�^�ny� � �p^`^\o�^��Qo��mjn�d^�obgjefi��b�	gjcd�
��mjnYgj�de�g9�<g9o�ef_�cdmjn���gjiF��m1�d^$e�cde�o�e�gjife��hg9o�efmJc

±Ne��dr � rfsJrS±wn�^ �:vd^`cd_�x n�^`�¢l�mJcd�y^���vdcd_�o�efmJcd� � ��gj�Jcdefoyvd�d^�mJ�doynbgjcd�y��^�n3��vdcd_�oye�mJcd�b�S��mjn£o �	m
�y^`_�mJcd�1� mjn��d^�n�n�^�_`vQn��ye��E^��wifo�^�ny�\�d^�n�ef�E^��«��nymJ� o�ad^ ¨	vQoyoy^�ny�	mjnyoya§gjcwgji�mJ���wifoy^�nhr � Z$�k��e��Je�o�e��hg �
o�efmJc�vd�ye�cd�-oyad^P�we�� i�e�cd^`g9nSoynbgjcd�p��mjn���g9o�efmJc � � ¨�5��e��Je�o�e��`g9o�e�mJc�vd�ye�cd�-o�ad^���g9o�_bad^`� ����oynbgjcd�y��mjn���r

±Ne��dr � r � r�Z\��lwifefo�vd�d^ � oymjlA�*gjcd� 
 n�mJvQl���^`i�g+x � ��mjoyo�mJ���)mJ�Yo�aQn�^`^��de��Je�obgji��wifoy^�n��
�d^�n�e��E^`��vd�ye�cd� o�ad^��we�i�efcd^hg9n�oyn�gjcd�y��mjn���g9o�efmJc � � � �§¨	vQoyoy^�ny�	mjnyoyaFz ��� �§±Ni�g9op� �$^�i�ghxEz ���	�
	\vde�_ *:� �:obg9nyo���r ]ef��^`�po�^�l � - ) |��Jt � z_`vQo�m�; l�^�nye�m1� � & ) s � � z-_`vQo�m�; ��ny^ �1vd^`cd_�x � & )
� D��Jt ) t .²t ��� |��EG � &) s%D1s � t ) t .²tJt��J|J|J|Qr

±Ne��dr � r²|Qr&Z\��lwi�e�o�vd�d^ � oymjlA��gjcd��lwawgj�p^ � ��mjoyo�mJ���$mJ�	n�^`�pl>mJcd�y^�mJ��o �	m§�def�Jefobgji 	��
�wifoy^�n��©�d^�n�ef�E^���vd�ye�cd�«o�ad^~�we�i�efcd^hg9n©oynbgjcd�y��mjn���g9o�e�mJc��Ye�o�a oye���^`�¢o�^�l � - ) |��Jt � gjcd� _�vQo�m�;
l�^�n�e�m:� � & ) s � � r��1mJife���i�e�cd^ �3��^�n�m¯g9o � ! ) � � - mjn � ! ) � � �wgj�yad^`��i�efcd^��£�`^�n�m¯g9o � ! ) � a )
� t � - mjn � ! ) � D1s+t*mjn � ! ) s%D � tQr

±Ne��dr �Qr�sJrNUWcQlwvQo�� gjcd��mJvQoylwvQo�� ��mjnYg©�y^�_`mJcd�1� mjn��d^�n�¨	vQoyo�^�ny��mjnyo�a~�wifo�^�n`r3UWcQlwvQo-ef�
gjc§mJ�y_`efi�i�g9oye�mJc��kefo�a&l>^�n�efm1� � ��admJvQn��`r � vQoylwvQo$awgj�-o�ad^ ��gj��^)l�^�nye�m1�§gjcd� � g9ldldnym+�Qe���g9o�^�ifxw�
o�ad^~��gj��^�gj��lwifefo�vd�d^9z£�wvQo©ef�*lwawgj�p^�� �yadef��o�^`�Frª]Smjlªl<gjcd^`i � � & ) �£aFz � ! ) s�.²| � a � ��mjoyoymJ�
l<gjcd^`i � � & ) s � aFz � ! ) � . # t£aFr

±Ne��dr �Qr � r3�1mJi�e��~X5e�cd^��£Vkm1mjop� ��^hgjc1� �!�1vwg9n�^-�de ;�^�ny^`cd_`^ � ��^�opn�^`�b�N��^�o �	^`^�c���mjn�^�_hgj�po��	mJ�
�9g9n�e�mJvd��i�^�cd�jo�ad�Ygjcd�~o�ad^�e�cde�o�e�gji>�pobg9o�^jr3�$gj�yad^`��XMefcd^��3ny���	�de ;>^�n�^`cd_`^$��^�o �	^�^`c��wi�o�^�nmJvQoylwvQo
��mjn��jg9nye�mJvd�\�pl<gjcd��gjcd�«oyad^©efcdefo�e�gjiS�po�g9o�^jr�]Smjl§l<gjcd^`iN��mjn��wifo�^�n\�kefoya«_�vQo�m�; l�^�nye�m1� � & ) �£a
gjcd�&�d^`i�g+x �$) s�. ��� �£a � �>mjoyo�mJ� l<gjcd^`i5��mjn � & ) s � a�gjcd� ��) � . � � �£aFr

±Ne��dr �Qr |Qr �1mJife���X5e�cd^���UWcQlwvQo©�ye��Jcwgji +�� ) _�mJ� � � � � � - D � � ��r � vQoylwvQo ��� ��mjn�^hgj_ba
mJ�P��mJvQn)efo�^�nbg9o�e�mJcd�$mJ���wi�o�^�nhr¯]Smjl¬l<gjcd^`i �
	�vdef_ */�W�:obg9npo)±Nefifo�^�n � ��mjopo�mJ�#l<gjcd^`i �)¨	vQoyo�^�ny��mjnyo�a
±Ne�i�o�^�nhr£±<mjnY��vQnpo�ad^�n\�d^�o�gje�i���zd�y^`^�oy^��Qohr

±Ne��dr �Qr �dr � gE���\cdefcdefo�e�gji�e���^`� � tJt3ad�£g��J^`mjl>mjo�^`cEo�e�gji	gjcwgji�xQ�yef� ��mjn¯tJt  Nz ��� ��sJs���s+{�� � r
� �A� � ��admJvQnkn�^`��^�n�^�cd_`^���mjn�^`_`gj�po-mJ�M�J^`mjl�mjo�^�c/o�e�gji�r

±Ne��dr&�Qr � r � ]Mmjl�l<gjcd^`i��'���EmJi�vQoye�mJc�mJ�d�J^`mjl>mjo�^`cEo�e�gji:g9o£gY_�^`c/opnbgji1l�mJefc/oS�dvQn�e�cd�\o�ad^��dn��po
�ye � ��mjny^`_hgj�po�admJvQn��`r��1mJi�e�� �\n�^���^�n�^`cd_`^���mjny^`_hgj�po � �wgj�yad^`� �¯s�efoy^�nbg9o�efmJc � �dmjoyo�^�� � � efo�^�nbg9o�e�mJcd� �
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�dmjop� �wgj�yad^`� � | efoy^�nbg9o�efmJcd��mJ�$�wi�o�^�nhr � ¨�mjopo�mJ� l<gjcd^`i����1e���efi�g9n�_`vQny�E^`�~��mjn���^hgjc�g9�w�ymJifvQo�^
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