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F�KhEGZ9JMgBm�xk} z Khm�l=JMV�^ l\FGV�EG^HGXV�^\EGFIF�V�V�g4d3J9FGF�V�g�H\V�KhK;EGJMK�V�^O_ ZMmnu�lUm z ^\_TmnlOWYEImn^\g�mn^ m�^\J K;EGgh|JI
V�ghg;J9W$EI^ VLK3FGV�Z�|nPobcZ�[OmnFGJ9g�u VXKh|�J,W dkE WY[ goWYm�Z�[wV�g;WhEGZMG�mnF�V�WYEGFIEIWNI V�KhJjJPOcl\KhJ9ghghJ9_ VXg ghm�F z WhEGmn^½m�x
_\JM{�JM^\J9KYVXWhJ/lwVXKYV�HUmnFGEIZ�lwV�KoWYEGV�F�_\ERQ�J9KhJM^eWhE�V�F�J?S z VXWYEImn^\g dkEIWh[ W d3mTghlwVXWhE�V�FTG�VXKhE�VXH\FGJ9g8U�WY[OJ/g;l=m�W
l\KhEIZMJWV½VX^\_�Wh[\JXGnmnFGVXWYEIFGE WNI l\Khm�ZMJ9ghgYG�VXKhE�VXH\FGJ[ZUA
\ Jpl\KhJ9ghJ9^¨W�VX^\_$V�^wVXF]I��MJpV�l\K;EGZMEI^\{BV�FG{nm�KhEIWh[\u HwVXghJM_ mn^�ghl\V�Khg;Jad�VAG�JMFGJ,W�ghl\V�ZMJ:_OEGghZ9KhJ,WYEG�MVXWYEImn^\g
m�x�mnK;_\JMKY^`_ba1EG^�WY[\J1ghlUm�WBl\KhEIZMJcV mnK4WY[\J�FGmn{�P KhJ,W z K;^\gXd.e FGm�{�V V�^\_ EI^fZUL~WY[\JgGnmnFGVXWYEIFGE WNI
_\KhERG�EG^\{Bl\Khm�ZMJ9ghgMLOV�^\_�m�^ihE^OP _OEGghZ9mn^eWYEI^ z m z gkj4V�FIJMKh|¨EI^�WhEGu�J,P goWYJ9l\l\EG^O{�dkE WY[ {�JMmnu�J9WhKhEGZ�g;WhJMl�g;EG�9J
KhJ9_ z Z9WhEGmn^�WYm¡d3V�Kh_Og�u1VXW z KhE WNIml�A
\ VAG�JMFGJ,W l\K;JMZMm�^\_\EIWhEGmn^OJMKhgBV�_wVXlOWYJ9_ WYm0Wh[\JcG�mnF�V�WYEGFIEIWNI0u1m�_\JMFIg�x m�K�Vnj�R0f�} bTghmnFRGnJ9KvV�FIFGm¡d8Whm
l\KhEIZMJ�Z9mn^eWYKhV�Z9Whg6VXW�V�FIFcu1VXW z KhE WYEGJ9g2rgo`prqsl VX^\_ V�FGF�ghlUm�W2l\KhEIZMJMg�x m�K�V:{nERGnJM^ goWYK;EG|�Jut EI^vJMg;ghJ9^cP
WYEGV�FGFRIwvyxmz2{�|�u�JMu�mnK}I$V�^\_/d�mnK;|�dkEIWY[0V�ZMZ z KYVXZ?I�m�x�J9ghg;JM^eWYEGV�FGFRI~x z�{H����|�EG^�JMg;ghJM^eWhE�V�FIF]I~xmz2{�|
mnlUJMKYV�WYEGm�^\gML�VBlUJMKox mnKhu1V�^\Z9JpZ9mnu�lwV�KYVXH\FGJkWYm�WY[wVXW�m�x�Wh[\J�H=J9g;Wk�=�2�3P HwVXghJM_ l\KhEIZMEG^O{Bu�J9Wh[\mc_Og x mnK
ZMmn^Og;W�VX^¨WyGnm�F�VXWhEGFGE WNI u1m�_\J9FGgMA
���J�5�*� @���<E� b�WhmcZ�[\V�g;WhEGZ�Gnm�F�VXWhEGFGE WNI�u1m�_\J9FGgML�_\JM{nJ9^\JMKhVXWYJ lwVXKYV�HUmnFGEIZ�lwVXK;WYEGV�F2_OE]Q=JMKhJ9^eWYE�VXF2J8S z V�P
WYEImn^\gMLnd�JMEI{n[eWYJ9_$bcmnHUmnFIJ?Gvg;lwV�Z9JMgMLc_\EGg;ZMmn^eWhEG^ z m z gTj4V�FGJ9Kh|¨EG^vWhEGu�J�g;WhJMl\l\EI^\{\L¨ZMm�u1lUm z ^\_ mnlcWYEGm�^\gML
ghlwVXKhghJ4WYJ9^\ghm�K�lOKhm�_ z Z9WhgMLw[JI�l=J9KhHUmnFGEIZ ZMK;mnghgpV�l\l\K;mAOOEIu V�WYEGm�^\g
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��[\J�l\KhEIZMEG^O{ m�xam�lOWYEImn^\gvHJI u�JiV�^\g mXxalwVXK;WYEGV�F�_\ERQ�J9KhJ9^¨WhE�V�F�J8S z VXWhEGmn^Og�[\V�g H=J9ZMmnu�J$g;WYV�^\_wV�K;_
l\KYVXZ9WYEIZMJ EG^HS z V�^eWhEIW�V�WYE]G�J��w^wV�^OZMJ�L*JME WY[\J9K4H�I�u�JiVX^\g m�x�JPOcl\FGEIZMEIW:ghmnF z WYEImn^jx mnKhu z F�V�gamnK4H�Ij^ z P
u1J9KhEIZiV�F�u�J9Wh[\m�_\gMA
� ^jWY[\J�g;W�VX^\_wV�K;_HK3F�V�Z�|nPSbcZ�[\mnFIJMg:u�mc_OJMF~WY[\J*G�mnF�V�WYEGFIEIWNI�� mXx�WY[\JvK;EGg;|�I0V�g;ghJ9W4EIg:V�g;g z u�JM_jWhm�HUJ
ZMmn^Og;W�VX^¨WvmnK�V�x z ^\Z,WYEGm�^ m�x�WhEGu�J1VX^\_ J Ocl\FIEGZ9EIW�l\KhEIZMEI^\{�x m�Khu z FGV�g�V�KhJ VAG�VXEGF�VXH\FGJvx mnKB} z Khm�l=JMV�^
� V�^\EIFGF�VXgMLeghJ9J������¦A6b z Z�[$u�mc_OJMFGg V�K;Jp{�JM^\J9KYV�FIF]IvWhmcm�ZMK z _\JpWhm�u1VXWYZ�[1mnH\g;JMK}G�JM_$FImn{XP K;J9W z Kh^�l\KhEIZMJ9g
d3J9FGF¦A
N½u�mnK;J	 \J OcEGH\FIJ�Z9F�V�g;g
mXx\u�mc_\J9FGg*V�g;g z u�JMg~WY[wV�W
Wh[\J�G�mnF�V�WYEGFIEIWNIpEGg
V�goWYm�Z�[wV�goWYEGZ l\K;mcZ9JMghg9A�N dkEG_\J9F]I
z ghJ9_ u�mc_\J9F�EGg4WY[\J1CpJ9g;Whmn^ u�mc_\J9F�EG^�dk[\EGZ�[?WY[\J1g S z V�K;J m�x�WY[\JgGnm�F�VXWhEGFGE WNI0x mnFIFGm¡dkg4V�x�VXu1EIFGE�VXK
g S z V�K;J,P�Khm�m�W�l\K;mcZ9JMghg z z ghJ9_�H�I$`3mAO�L!� ^\{nJMK;ghmnFIF�V�^O_�f�mng;g z!ai�n�#"0|}|,A�NpFIWYJ9Kh^wV�WYE]G�JMFRInL�ZMmn^\g;EG_\J9K3WY[OJ
GnmnFGVXWYEIFGE WNI
�%$ e'&$z)(*$ |�VXg V/x z ^\Z,WYEGm�^ m�x�Vju1JMV�^ KhJ GnJ9K;WYEI^\{,+:Kh^\goWYJ9EG^cP.-p[\FIJM^¨H=J9Z�| l\K;mcZ9JMg;g/(0$SA
\ [\EGFIJax mnKk} z K;mnl=JMV�^�� V�^\EIFGF�V�mnlOWhEGmn^\g�Z9FGmng;JM_$x mnK;u l\K;EGZMEI^\{�x mnK;u z FGV�g�V�K;J4V
GXV�EIF�V�HOFGJ�� a�q1��L\mXWY[\J9K
WNI�l=J9g:m�x�Z9mn^eWYKYVXZ9WYg9L5V�g�J�A {\A L�HwV�K;KhEIJMKhg9L=JPOcm�WYEIZMgam�KpZ9mnu1lUm z ^O_cP goWNIcFIJBm�lOWYEImn^\g�[wVAGnJ�Whm�H=JBl\KhEIZMJ9_
^ z u1J9KhEIZiV�FIF]InA
��[\Ja^OmvV�K;H\EIWhKYV�{nJkl\K;EG^\Z9EGl\FIJ�FGJMV�_\g6WYmvV�lwV�KhV�H=m�FGEGZ�l\V�K;WhE�V�Fw_\ERQ�J9KhJ9^¨WhE�V�FwJ?S z VXWYEImn^nz�F	2 }T|�x mnK�WY[OJ
GXV�F z J�x z ^\Z,WYEGm�^43mz p65 V75 ZD|�dk[\EGZ�[$_OJMlUJM^\_\g�m�^�WY[\JaWhEGu�J p&L�WY[\J:g;l=mXW�l\KhEIZMJ[V8$
mXx5WY[\J z ^\_\JMK;F]I�EG^O{
V�ghg;J9WML~V�^\_jmn^jWh[\J*G�mnF�VXWhEGFIEIWNI$l\K;mcZ9JMg;gXZ5z p}|,A:��[\J9ghJ lwVXKYV�HUmnFGEIZBlOKhEGZ9EG^\{mF	2 }6ga[wVAGnJ _\J9{nJM^\J9KYVXWhJ
ZMm�J�9�ZMEIJM^eWYg�EI^ WY[OJ V G�VXKhE�VXH\FGJXLOV�^O_�LO_\J9l=J9^\_\EI^\{ mn^�WY[OJ GnmnFGVXWYEIFGE WNI u1m�_\J9F�L¨l=m�ghghEIH\F]I1V�FIghmvEI^ WY[OJ
ZmGXV�KhEGV�H\FIJ�A
@ z u�JMK;EGZMV�F�g;mnF z WhEGmn^$K;J8S z EIKhJMg�WhK z ^\ZMVXWYEImn^$m�x*WY[\J F	2 }½Whm V H=m z ^\_\JM_�ZMm�u1l z W�VXWhEGmn^wVXF=_\m�u V�EI^�A
� ^0m z KaV�^\V�F]I�ghEIgML\Wh[\JBFImcZMV�FGEI�iVXWhEGmn^ EGg7: z g;WhE;�wJ9_0HJI/VgGXV�K;E�VXWhEGmn^\V�F�V�^\V�F]I�ghEIgpEI^$d3J9EG{n[eWYJ9_�bcmnHUmnFIJ?G
ghlwVXZMJMgkx mnFIFGm¡dkEG^\{�� a<�¦A
\ J�J9u1lO[wV�ghEI�MJ3Wh[wVXW�d�J�^\J9EIWY[OJMK�V�_wGnm�ZiVXWhJ�^\mnK�_OEGghZ9m z KhV�{nJ3Wh[\J z ghJ�mXxDg;WYm�Z�[wV�goWYEIZuGnmnFGVXWYEIFGEIWNI:l\KhmXP
ZMJ9ghghJ9g>= WY[OJa{nmeVXFUmXx�WY[\Jpl\KhJ9ghJ9^¨W�lwV�lUJMK3EIg Whmvgh[Om�d _OJMghEI{n^$V�^O_$V�^wV�FRI�ghEGg m�x5lOKhEGZ9EG^\{BV�FI{nmnKhE WY[\u�g
x mnK6g;WhmcZ�[wVXg;WYEIZyG�mnF�V�WYEGFIEIWNI�WY[wV�W�[\V
G�JaZ9mnu1lOFGJ OcE WNI ZMmnu�lwV�KhV�H\FIJ�WYmBWh[\J�H=J9g;Wr�$�2�3P H\V�ghJ9_ u�J9WY[Omc_\g
x mnKYK3FGV�Z�|nPobcZ�[\m�FGJMg?�@"A�¦A
��[\Jal\V�l=J9K3EIg m�Kh{eV�^OEG�MJ9_�V�g6x mnFIFGm¡dkg8U
EG^ bcJMZ,WYEGm�^$q4d�J:EI^¨WhKhm�_ z Z9J�Wh[\JplOKhEGZ9EG^\{�l\K;mnH\FGJ9u EG^�WYJMK;u1g
m�x�lwVXKYV�HUmnFGEIZ lwV�KoWYE�VXF*_OE]Q=JMKhJ9^eWYE�VXF5J8S z VXWhEGmn^\g9ApbcJ?G�JMKYVXF2u�mc_\J9FGgkm�x$G�mnF�V�WYEGFIEIWNI�V�KhJBZMmn^\g;EG_\J9KhJ9_�L�VXg
d3J9FGF�VXg ^\mn^cP&G�VX^\EGFIF�V�ZMmn^eWYKhV�Z9Whg�V�g J�A {\A Z9mnu�l=m z ^\_ mnlOWhEGmn^\gvV�KhJ$_\EIghZ z ghg;JM_�A ��[\J GXV�K;E�VXWhEGmn^\V�F
x mnKhu z F�VXWhEGmn^ z�g;J9W EI^ d3J9EG{n[eWhJM_½bcmnHUmnFGJ G?ghlwV�Z9JMg | mXx�WY[\J9ghJ~F	2 }�g EGg�lUJMKox mnKhu�JM_ EI^ bcJ9Z9WYEImn^B�OL
dk[\JMK;Jvd3JvV�FGg;m {nERGnJvVX^ V�^wV�FRI�ghEGg�m�x�Wh[\Jv_\mnu1V�EI^�WhK z ^\ZMVXWYEImn^jJ9KhKhm�KMAC� ^ bcJMZ,WYEGm�^js d�Jv_\JMg;ZMK;EGHUJ
WY[\J�_\EIghZMK;J9WhEG�iV�WYEGm�^�mXx2WY[OJ�lOKhmnH\FIJMu�LwH=mXWY[�EG^�ghlwVXZMJvVX^\_�WhEGu�J�A�\TJBH\K;EGJD DI�KhJ GcEIJ9d Wh[\J d�VAG�JMFGJ,W
u z F WYEGK;JMg;mnF z WhEGmn^BV�^wVXF]I�ghEIg�EG^vWhJMKhu�g�m�xDx z FIFOVX^\_ ghlwV�K;ghJ�WhJM^\g;mnK�l\Khm�_ z Z,W6ghlwVXZMJMg9L�V�^\_ d3J�Z9mn^\g;EG_\J9K
[\lcP�_ j WhEGu�J,P�g;WYJ9l\l\EI^\{�dkE WY[�{�JMmnu�J9WhKhEGZ�g;WhJMl�g;EG�9J:KhJ9_ z Z9WhEGmn^1WYm¡d�VXKh_\g�u1VXW z KhE WNI WYm�_OEGghZ9KhJ,WYEG�9JaEI^
WYEIu1JXA \ J/V�FIghm?gh[\m¡d [\m¡d mn^\J�ZiVX^ ZMm�^\g;WhK z Z,W�mnlOWhEGu1V�F�_\EGV�{nmn^\V�FkV�^\_½H\FGm�Z�| _\E�VX{nmn^wV�F�lOKhJ,P
ZMmn^O_\EIWhEGmn^\J9KhgkHwV�g;JM_jm�^�d3VAGnJMFIJ9Wa^\mnKhu"J?S z E]GXV�FIJM^\Z9JMg�EG^�d3J9EG{n[eWYJ9_�bcmnHUmnFIJ?G$g;lwV�ZMJ9gMAk@ z u1J9KhEIZiV�F
J OclUJMKhEIu1J9^eWYg�VXKhJ�l\KhJ9ghJM^eWhJM_ EG^ bcJ9Z9WYEImn^E"�A ��[\JMK;J/d�J0ghm�F]GnJ�ghJ GnJ9KYV�Fpl\KhEIZMEG^O{ F	2 }�g VX^\_�L�EI^
lwV�KoWYEGZ z F�VXKMLcd�J�l\KhEIZMJ ZMm�u1lUm z ^\_�mnlcWYEGm�^\g�^ z u1J9KhEIZiV�FIF]InA
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� ^���l z KhJ �/goWYm�Z�[wV�goWYEGZ4G�mnF�VXWhEGFIEIWNI�u1m�_\J9FGgaWh[\J VXghghJ,W�l\KhEIZMJ�z&V8$�|.$"!$#�ghVXWYEIg �wJ9g4Wh[\J g;WhmcZ�[wVXg;WYEIZ _\EIx�P
x JMK;JM^eWYEGV�F5J8S z VXWhEGmn^fz¦b!2 }�|

_ V8$5e&%/V8$ _�p(' �%$2V8$ _*)
$ 5 z�q�A]a�|
dk[\JMK;J�LpZMmn^eWYKhV�K}I WYm Wh[\J FGm�{XP ^\m�Khu1V�F�u1m�_\J9F������¦LkWh[\J�Gnm�F�VXWhEGFGE WNI �%$�EGg�g z l\lUmnghJ9_ WYm HUJj^\mn^cP
_\J9WhJMK;u1EI^\EGgoWYEGZXAk��[\Jvl\K;mcZ9JMghg z �%$2| $"!$#:[\V�gaWYm1H=J�l=mng;EIWhE]GnJBV�^\_0EGgaZMV�FGFIJM_�WY[\J GnmnFGVXWYEIFGEIWNI l\Khm�ZMJ9ghg9L
%/V8$ _�p3EGg�Wh[\J4_\KhE x W�WYJMK;u"V�^\_+) $2EIgkV K�Khm¡dk^\E�VX^/u�m�WYEImn^�A
}$GcEI_\JM^OZMJ:WY[\VXW3Wh[\J Gnm�F�VXWhEGFGE WNIvl\K;mcZ9JMg;g�EGg3^Om�W�lUJMKox JMZ9WhF]I1ZMmnK;KhJ9F�VXWhJM_ dkE WY[ Wh[\JXK3K;m�dk^OE�V�^�u�m�WhEGmn^
z,) $2| $"!$#�g z {n{nJMgoWYgfz�g;JMJ�J�A {\A � a¡rA� V�^\_ Wh[\J KhJ,x JMKhJ9^\ZMJ9g�Wh[\JMK;JMEI^ |1WYm u�mc_OJMF4z �%$2| $4WYm [wVAG�JTVX^
EG^\_OJMlUJM^\_\J9^eW KYV�^\_Omnu Z9mnu1lUmn^\J9^eW m�xkEIWhgvm¡dk^�L�dk[\EIZ�[ EIg V0_\ERQ�J9KhJ9^¨W�VXl\l\KhmnV�Z�[ x Khmnu u�mc_\J9FGg
HwV�g;JM_?mn^ EGu�l\FGEIJM_/_\J9WhJMKhu�EG^OEGg;WhEGZ GnmnFGVXWYEIFGE WNIfz�mnK:FImcZMV�F/GnmnFGVXWYEIFGEIWNI�|�EG^jdk[\EIZ�[ �%$�e �1z p65 V8$2|�dkEIWh[
�1z p65 V�|3HUJMEI^\{�V _\J9WhJMKhu�EG^OEGg;WhEGZ:lUmng;EIWYERGnJ:x z ^OZ9WYEImn^�A

-/.10 2 35476981:;3�<>=?3�8A@CB*D18EDFBHG
\ J�_\EIghZ z ghgBW d�mMG�mnF�VXWhEGFIEIWNI/u1m�_\JMFIgML*^wV�u�JMFRI�V�u�JiVX^cP K;J?GnJ9K;WhEG^\{ +:Kh^\goWYJMEI^cP -�[\FGJ9^¨H=J9Z�|?lOKhm�ZMJMg;g
V�^\_/V�`3m
O¨P � ^\{nJMK;ghmnFIF P f�mng;g�l\Khm�ZMJ9ghg9A

I�JLK*JMK N � B*O�PRQ �TS6� @
>VULOXWZY4@[O�<?> � UMO(PR\>]_^ � O"; � Ca`cbdY�\+e
+:^\J�V�ghg z u1J9g�Wh[wVXW �%$2EGgkVvx z ^\Z,WYEGm�^�mXx�V u�JiV�^�KhJ GnJMKoWYEI^\{�+ K;^\g;WhJMEI^cP -�[\FGJ9^�HUJMZ�|$lOKhm�ZMJMg;gMLDE�A J�A

�%$/e &$z (0$ |D5 _%(0$5ecfuzhgjiB(*$�|S_�p('lk~_nmo�$ 5 z�q�A³q0|
dkEIWh[lf>5Rk	5Rg lUmnghE WYE]G�J�ZMm�^\g;WYV�^eWYg�V�^\_pmo�$pHUJMEI^\{�VHK3Khm¡dk^\EGV�^ u�m�WYEImn^�A���[\J�lwV�KhV�u1J,WYJ9Kqf EGg
ZiV�FIFGJ9_?Wh[\J KhVXWYJ1m�x�u�JiV�^TKhJ?G�JMK;ghEGm�^�L�V�^\_?WY[\J1KYVXWhEGmlrtsu EIg�Wh[\J FIEGu�EIW mXx�WY[\J GXV�KhEGV�^\ZMJ�m�x (*$�VXgp5v w A:��[\JgK3K;m¡dk^\E�V�^0u1m�WhEGmn^xmo�$6u VAI/H=JBZMmnK;KhJMFGVXWYJ9_0dkEIWh[y)
$�L�WY[wV�W:EGg9L�E WaZMV�^ H=JBdkKhEIW;WYJ9^
V�g�V FGEG^OJiV�K�Z9mnuvH\EI^wVXWhEGmn^$m�x�) $�V�^O_0V�^�EI^\_\JMlUJM^O_\JM^eW K3Khm¡dk^\EGV�^�u1m�WhEGmn^zo�$

mo�$�e|{$)
$}'�~ a5i�{ ] o�$.5 z�q�A �J|
dkEIWh[/V ZMm�KhKhJ9F�VXWhEGmn^1x�V�Z9WhmnK/{n� ��iWa 5Aa<�¦A
`3mn^\g;EG_\J9KhEG^O{BV4} z K;mnl=JMV�^�_\JMK;E]GXVXWYERGnJ�dkE WY[ z ^\_\J9KhFRIcEI^\{�V�ghg;J9WrV8$SLeu1VXW z K;EIWNIWl V�^\_ lwVAIeP m�Q$x z ^\Z,P
WYEImn^Hh/z&V��"|&L�EIWhgal\K;EGZ9J VXWaWhEGu�J p�_\J9l=J9^\_\g mn^�p&L=mn^jWY[OJvl\KhEIZMJBm�x6WY[\J z ^\_\JMK;F]I�EG^O{$V�ghg;J9W V8$�V�^O_
mn^ (0$ A
2:JM^\mXWYJ HJIl��z p65PV8$ 5 (*$�| WY[\J1l\KhEIZMJ mXx�WY[\J _\JMK;E]GXVXWYERGnJ1VXW�WYEGu�Jgp�V�^\_ HJI��Dz p}| Wh[\J�KhEIgh|nP ^OJ z WhKYV�F
EG^eWYJ9KhJ9g;W4KYV�WYJ�A4��[\J9^�EIW:ZMV�^ HUJvgh[\m¡dk^ � aircL~`3[wVXlOWYJ9K�qA� =/HJI0Wh[\Jv^\m�VXKhH\E WYKYVX{nJ�l\K;EG^\Z9EGl\FIJvV�^O_

q



WY[\J W d�m0_\EIu1J9^\ghEImn^wV�F ��W mm�� g4x mnKhu z F�V/=0WY[wV�W�Wh[\JMK;J J OcEGgoWYgBV$x z ^\Z9WhEGmn^�� g z Z�[TWY[\VXW WY[\J�mnlOWhEGmn^
GXV�F z J�� gYVXWhEGg �\JMgkWY[\J x mnFIFGm¡dkEG^\{�lwV�KYVXH=mnFIEGZplwV�K;WhE�V�F=_\E]Q=JMK;JM^eWYEGV�F�J?S z VXWYEImn^5U� �� p ' aq &$z�Z�| ] V ]

� ]��� V ] 'Z��z p}|�� V � �� V i ���Z'Z{Tk�V	&$z ZD| � ]��� V � Z
' aq k ]

� ]��� Z ] ';frzMg i ZD| � �� Z i k
	Xz p65 V75 ZD| � �� Z e r EG^fz�r!5 l |�� z¦r 5dw |���
 z�q�A¢s�|

WYmn{�J9WY[OJMK�dkEIWh[�Wh[\J WYJ9Khu�EG^wV�F=ZMmn^O_\EIWhEGmn^�VXW�u1VXW z KhEIWNI
��z l 5 V75 ZD|1e h�z2V1|D5 z�q�A "0|

V�^\_�dkEIWh[�	 HUJMEI^\{ {nE]G�JM^�HJI
	Xz p65PV75 Z�|$e&{ %>i���z p}|

&$z�Z�| ' ~ a5i�{ ] �=z p65PV75 Z�|�� z�q�A��J|
��[\J�g;mXP ZMV�FGFIJM_?KhEGg;| l\KhJ9u1E z u�x�V�Z,WYmnK�� ZiV�^ HUJ�VX^�I?HUm z ^\_OJM_�L�u�JiVXg z KhV�H\FGJ x z ^\Z,WYEImn^�A�� ^ WY[OJ
l=J9K;x J9Z9WYFRI Z9mnKhK;JMFGVXWYJ9_$ZiV�g;J z�� {���e a�| WY[OJax z ^\Z,WYEGm�^��0_\m�JMg3^\m�WkV�lOl=JMV�KMLwVX^\_�d3J4VXKhJ:EI^$V4K3F�VXZ�|eP
bcZ�[\mnFIJMg�u V�K;|�J,W dk[OEGZ�[�EIg Z9mnu�l\FGJ,WYJ�A7��x�� {���o anLeWY[\JpghJMZ9mn^\_�g;m z K;ZMJamXx�KYVX^\_\mnu�^\JMg;g Wh[wVXW�_\KhERGnJ9g
WY[\J�G�mnF�V�WYEGFIEIWNI�K;JM^\_\J9Khg WY[OJ u V�K;|�J,W4EG^\Z9mnu1lOFGJ9WhJ�A���[\J KhEIgh|/l\KhJ9u1E z u x�VXZ9WYm�K�� ZMV�^�H=J*G�EIJ9d�JM_
V�gklwV�KhV�u1J,WYJ9KhEG�9EG^\{vWh[\J4ghJ,WpmXx2J?S z E]GXV�FGJ9^eWku V�KoWYEI^\{eV�FIJau�JiV�g z KhJ9gMA
��[\J��wK;g;W FGEI^\J EI^ z�qcA s�|BEIgBWh[\J$g;WYV�^\_wV�K;_.K3F�V�Z�|nPSbcZ�[\mnFIJMg mnlUJMKhVXWYmnK�dkEIWh[LGnmnFGVXWYEIFGEIWNI � e &=z�Z�|,L
{Tk &$z�Z�|�� s��������� EGgB_ z J�WhmjWY[\J�Z9mnKhK;JMFGVXWYEImn^ HUJ9W d�JMJ9^ ) $pV�^\_Zo�$ L! ] k ] � s"��#� s 'cfrzMg i Z�|$� ���� EIgBWY[OJu1JMV�^cP�KhJ?G�JMKoWYEG^O{ +:K;^\g;WhJMEG^�P -p[OFGJM^¨HUJMZ�| lwVXK;W�V�^\_ k
	Xz p65PV75 Z�|$� ��#� EGg�WY[OJ�lOKhJMu�E z u x mnK�WY[OJ�u1V�K;|�J9Wl\KhEIZMJ4m�x�GnmnFGVXWYEIFGE WNI1K;EGg;|nz�g;JMJBV�FGg;m4� air�� |&A
��[\JMK;J V�K;JvghJ GnJMKhV�F2lUmng;ghEGHOFGJ�Z�[OmnEGZ9JMgax mnKkWY[OJ�x z ^\Z,WYEGm�^
&
L=_\JMlUJM^\_OEG^\{�m�^0WY[\JWGnmnFGVXWYEIFGEIWNI u1m�_\J9F�A
�wmnK V4u�JiVX^1K;J?GnJ9K;WhEG^\{�+ K;^\g;WhJMEI^cP -�[\FGJ9^�HUJMZ�| lOKhm�ZMJMg;g�Wh[\Jku1m�_\JMFIg &$z�Z�|�e%� Z&�wz¦b�WYJ9EG^1V�^\_ b�WYJ9EG^ |
V�^\_ &$z ZD|$e(' � z�b�ZMm�W;WP|3V�K;J:W d3m JPO\VXu1l\FIJMg9A	-p^\FIJMghg�JPOcl\FGEIZMEIWhF]I�g;WYVXWYJ9_�m�WY[\J9K;dkEIghJ�L\d�J:dkEGFIFUx m�Z z g
mn^ WY[OJ _\JM{nJ9^\JMKhVXWYJ�ZMV�ghJjdk[\J9^ &$z�Z�|Me � Z
�³A�\TJ0WYK;JiVXW�EI^ WY[OJjx mnFGFIm�dkEI^\{?mn^\F]I WY[OJ ZiV�g;J m�x
ZMmn^Og;W�VX^¨WkEI^eWYJMK;JMgoWkKYVXWhJ �Dz p}|*)c�vV�^\_�VXghg z u1J:Wh[wVXW+��) rcA���[\J4V�ghg z u�lOWYEImn^�WY[wV�W+�~e rvEIg�^\m�W
V�^jJ9ghghJ9^eWYE�VXF
FIEGu�EIW�V�WYEGm�^�LOlwVXKYV�u�J9WhJMKhEI�iVXWhEGmn^Og�mXx,��m�x�Wh[\JBx mnK;u-�ne/. ZULwdkEIWh[�.y��
8FIJiV�_�WYm V
ghEIu1EIF�V�KTF	2 } EG^fz�q�A¢s�|�dkE WY[10f e&f>'lk�. ~ a5i { ] V�^\_20g e&f9g�340f�A
� z K;Wh[\JMK;u1mnK;J�LOd�J�ZMmn^\g;EG_\J9K�W d3m WNI�l=J9gpm�x*WYJ9Khu�EG^wVXF�ZMm�^\_\EIWhEGmn^OgML\^wVXu1J9F]I

h�z2V1|�e z&V i tH|6575 z�q�A³t0|
V�^\_

h/z&V1|1e z�t i.V1|65 z�q�A¤�J|
ZMmnK;KhJ9ghlUmn^\_\EI^\{:WYm } z K;mnlUJiV�^ ZMV�FGFcV�^\_ l z W�mnlOWhEGmn^\g9LnKhJ9ghlUJMZ,WYE]G�JMFRI87�t:9 r:_\J9^\m�WYJ9g�WY[\J3ghmXP�ZiV�FIFGJM_
g;WhKhEG|XJ4mnK�J OcJMK;ZMEIghJ�l\KhEIZMJ�A

�



I�JLK*J I � ������� OXW � @�< � ^M^ � Q � <A<>b � � Q e���@ � C � <A<
� ^ WY[OJ:CpJ9g;Whmn^�u�mc_\J9F � a�q ��L¨WY[\JyGnmnFGVXWYEIFGE WNI �%$~EIg�{nERGnJ9^�V�g>�%$/e
	 (0$SL¨dk[\J9KhJpWh[\Ja_OKhE]G�EI^\{BlOKhm�ZMJMg;g
(0$
gYV�WYEGg �wJMg

_*(*$�e��/zhg i (*$�|o_wpX' � ~ (0$ _nmo�$�� z�q�A¤�J|
��[\J�g;WYm�Z�[wV�goWYEIZ�_wIc^\V�u1EIZMg�m�x*WY[OJ�K;EGg;|�I$V�ghg;J9W[V8$�V�K;J {nE]G�JM^�HJI$WY[\JBb!2 }

_ V8$/e �0V8$ _wp(' ~ (0$�V8$ _*)
$ � z�qcARa¡rJ|
Na^JI�} z Khm�l=JMV�^/Z9mn^eWYEI^\{nJM^eW�ZMFGV�EGu �)ghVXWYEIg �wJ9gkWh[\J x mnFGFIm¡dkEG^\{4F	2 }

� �� p ' aq ZDV ]
� ]��� V ] 'Z� � V � �� V i � � 'Z{#�"ZDV � ]��� Z � V z�qcARa0a�|

' aq � ] Z
� ] �� Z ] ')z
�/zhg iLZ�|Ci .�z p65PV75 Z�| | � �� Z e r EI^ z¦r 5 l |�� z¦r!5 w | ]

��z l 5PV75 Z�| e h�z2V1| EI^ z�r!5dw | ] � z�qcARa�q0|
��[\JvWYJ9Khu .�z p65PV75 Z�|kK;JMl\K;JMg;JM^eWYg WY[OJvl\KhEIZMJBm�x�GnmnFGVXWYEIFGE WNI$KhEIgh|DA:N lUmnghg;EGH\FIJBZ�[OmnEGZ9Jvm�x . EGga{�E]GnJ9^
HJITZ9mn^\g;EG_\J9KhEG^O{0ZMm�^\g z u�lOWhEGmn^cP�HwV�g;JM_ u�m�_\JMFIgML5dk[\EGZ�[ {nJM^\J9KYVXWhJ�V�KhEIgh|nP l\K;JMu�E z u l\KhmnlUmnKoWYEGm�^wV�F
WYmgZUL\E�A J�A .�z p65PV75 ZD|�e(. ZUA
��[\JalOKhEGZ9EG^\{4m�x�mnlOWhEGmn^\g�dkE WY[\EI^1goWYm�Z�[wV�g;WhEGZYGnmnFGVXWYEIFGE WNI�u�mc_OJMFGg�x m�K {�JM^\J9KYV�FDlwVAIeP mEQ=g mnK�Z9mn^eWYKhV�Z9Whg
KhJ?S z EGKhJ9g2^ z u�JMK;EGZiVXF�g;mnF z WYEGm�^\g~m�xOWh[\J3{nJ9^\JMKhV�FGEI�MJ9_*K3FGV�Z�|nPobcZ�[OmnFGJ9g2J8S z V�WYEGm�^\guz¦qcA s�|,L�z�qcARa0a�|&A�b¨W�V�^cP
_wV�K;_T_\EIghZ9KhJ9WhEG�MVXWYEImn^\g4V�l\lOFGEGJ9_�EG^�WY[\EIg�Z9mn^eWYJPOcW�x�V�Z9J1V0|4VX^TEI^\ZMK;JiV�g;J1EI^�Wh[\J�ghlwVXWhE�V�F2_\EGu�JM^\g;EGmn^
V v z&V75 ZD|�V�gkZMm�u1lwVXKhJM_�WYm�g;WYV�^\_wV�K;_�K3FGV�Z�|nPobcZ�[OmnFGJ9g�g;J9W;WYEG^O{�V�^\_�H |�_\JM{�JM^\J9KYVXWhJBZ9mcJD91Z9EGJ9^¨Whg
VXWk�MJ9Khm dk[\EGZ�[�ZiV z ghJ�ghJ9KhEGm z gkEGFGF¶P Z9mn^\_\E WYEGm�^\EG^\{4l\K;mnH\FIJMu�gMA

-/.F- ��� @���� 6 3 < = @�� DA@��7816X: @�� 4�������� 3����
� ^1m�Kh_\J9K6Whm4{nJ9W KhEI_ m�x=Wh[\Jk_\JM{�JM^\J9KYV�Z I dkEIWY[�KhJ9ghlUJMZ,W�Whm*V�mn^\JkZiVX^1godkEIWYZ�[�WYm4FGm�{eV�KhE WY[\u�EGZ l\K;EGZMJ
d e�FG^�z2V1|,A ��[\J$WYKhV�^\gox mnKhu�JM_.F	2 }8l\K;mnH\FGJ9u1g [\V
G�J�ZMm�J�9�ZMEIJM^eWYg dk[\EGZ�[½V�K;J�Z9mn^\goW�V�^eW dkEIWh[
KhJ9ghlUJMZ9WkWhm Wh[\J FGm�{XP l\K;EGZ9J GXV�KhEGV�H\FIJ d~A�\ J u�JM^eWhEGmn^$[\m¡d�J?G�JMKpWh[wVXW�Wh[\EGg�J Q�J9Z9W�_\m�JMg�^\mXW�V�KhEIghJ:EI^
ZiV�g;J m�x u1mnK;Jvghm�l\[\EGgoWYEIZiVXWhJM_�_�I�^wV�u�EGZvu�m�_\JMFIg:m�xrV8$SL~V�g J�A {\A L5ZMmn^Og;W�VX^¨W�J9F�V�goWYEGZ9EIWNI/m�x1GXV�KhEGV�^\ZMJ
z�`�}�� |�u�mc_OJMFGg � tcLw�A�  

V8$�e %/V8$
 
pX'Zf$V"!$

 
) $.5 � � z�r!5Aa�|��

@ z u�JMK;EGZMV�F\ghm�F z WhEGmn^vmXx�z¦qcA¢sJ| ="z¦qcA "E|2V�^\_�z�q�A]a0a
| ="z¦qcA]a¡q0|
KhJ?S z EGK;JMg6KhJ9g;WYK;EGZ,WYEGm�^vWYm�V H=m z ^\_\JM_�ZMm�u P
l z WYVXWYEImn^wV�Fc_\mnu1V�EG^�A�K�VXghJM_�mn^vWh[\J�mnH\g;JMK}GXVXWhEGmn^ _ z J�WYm � a<�OWh[wVXW�WY[OJ�l\KhEIZMJ � KhJMu1V�EI^\g�HUm z ^\_\J9_
x mnK V�FGF ZULed3J�J OclUJMZ,W
��z p65PV75 Z�|6' �$# � s&% ] L$' 9 rOL�WhmB_OJMZiVAI�J OclUmn^\J9^¨WhE�V�FIF]I VXg � Z&�av w A�(5EG|XJ9dkEIghJ�L
WY[\J JPOcZMJMg;g�Whm _\EGg;ZMm z ^¨WhJM_�lwVAIeP mEQ���z p65PV75 Z�|Xi ' �*),+ � � $.- h/z&V ' ),+ � � $.- |3_\J9ZiVAI�gkWhm �MJMK;m V�gyV�v w
V�^\_.V v rcA�\ J Wh[\JMK;J9x mnK;J$_\JMK;E]G�J WY[\J$J?S z E]GXV�FIJM^eW4F	2 }�g VXx WYJ9KBWh[\JMg;J�WYKYVX^\g;x mnK;u V�WYEGm�^\gvV�^O_
WYK z ^\ZiV�WYJ WY[\J9ghJ4WYm�V H=m z ^\_\JM_�_\mnu1V�EI^�A

s



I�J I�JMK Y�\nP�� � � � ^ ULO.@ � B}^ P,��@aU�C �
\ J1g;dkE WYZ�[TWhm/WhEGu�J Whm0u1VXW z KhEIWNIMp v l&i p4V�^O_ l=J9K;x mnK;u�WY[\J x mnFIFGm¡dkEG^\{�WhKYV�^Og;x mnK;u VXWhEGmn^�EI^
z�qcA s�| ���z p65 V75 ZD|rU e ��z l iLp65PV75 Z�|6' �$# � s % ] 5 z�qcARa1�J|
dkEIWh[�Wh[\J4lwV�KhV�u1J,WYJ9K ' 9 rvWhm�HUJ ��OcJM_/F�VXWhJMKMA
\ EIWh[�Wh[\Jk^\m�W�V�WYEGm�^\g6EG^�z�qcARa1�J|&L �� ghmnFRGnJ9g Wh[\J�x m�FGFGm¡dkEI^\{ lwV�KhV�H=m�FGEGZ3lwV�K;WhE�V�Fc_\E]Q=JMK;JM^eWYEGV�FwJ8S z V�WYEGm�^� ��� p '������	�

����� � �� e r EI^ z�r!5 l |���
�5���
 z�qcARais�|��4z¦r 5�� | e �_#�EG^ 
�5 ��
?5 z�qcARa "0|
dk[\JMK;J�Wh[\J4mnlUJMKYV�WYmnK�� ���	�

����� � WYV�|�J9g�Wh[\J x mnKhu

�����	�
������ � � e i aq V ] & ] z�Z�|
� ] �� V ] i aq k ]

� ] �� Z ] i {Tk�V &=z�Z�| � ] �� V � Z i�� ' {Tk�Z!&$z ZD|�'Z���
V � �� V
i��}z ' k ] ilf$| Z�i kX{ % i �

&$z ZD| 'Zf_g�� � �� Z z�qcARa �J|
i � � aq ' ] k ] ilf ' � Z ] ' � f ' g i ' k9{ % i �

&=z�Z�| � Z ' aq ' k ] i � � �>5
V�^\_�WY[\J4EI^\EIWhE�V�FUZMmn^O_\EIWhEGmn^+�_#�EGg�{nERGnJM^�HJI+�_#ke h�z2V1|6' �$# � s % ]¡A
�
m�l\K;JMlwV�K;J�WY[\J�WhK z ^\ZMVXWYEImn^ EG^ WY[OJyV?ZMm�mnK;_\EG^wV�WYJkV�^\_ Whm : z g;WYE x I�Wh[\J�V�K;WhE;�wZ9E�V�FcJMghg;JM^eWYEGV�FwHUm z ^\_cP
V�K}I�ZMmn^\_OEIWYEImn^\g9LOd3J4ZMV�FGZ z F�VXWhJ EG^\goWYJMV�_$WY[\J4J OcZ9JMghg�WYm lwVAIeP mEQnGXV�F z J U e �� i '��*) $ h�z2V ' ) $ |6'��$# � s % ] V�gkg;mnF z WhEGmn^$mXx
Wh[\J x mnFGFIm�dkEI^\{vlwVXKYV�HUmnFGEIZ[F	2 }�  � p '!� ���	�

����� �  e " EG^fz¦r!5}l[| ��
 5�� 
 z�qcARa�t0|

 z¦r 5�� | e r EI^ 
�5���
 5 z�qcARa¡�J|
dk[\JMK;J�Wh[\J4KhEI{n[eWk[wV�^\_�ghEI_\J#"8EGgk{nERGnJ9^�HJI

" e ' �*) $ ' �$# � s % ] � aq V ] z &$z ZD|}| ] � ]� V ] h � z&V ' ) $ |��
I�J I�J I Y�\ � � � � � ^?UMO FGm�{ � ��@aU�C �
��[\J4_\JM{�JM^\J9KYV�Z I$m�x*WY[\J Z9mcJD91Z9EGJ9^¨Whg�dkEIWY[$K;JMg;l=J9Z9WkWYm V ZiV�^�HUJ KhJMu�m
GnJ9_/HJI�godkEIWhZ�[\EG^\{ Whm FGmn{XP
l\KhEIZMJ�d~e FG^�z2V1|,A/\ J�V�EGu V�{eV�EI^ WYmkWYKYVX^\g;x mnK;u WY[OJ�K;JMg z FIWYEI^\{yF	2 } z�ghJ,W*^\m¡d mn^mz 
���
[| � z�r!5 l � |
EG^eWYm�V�^�J?S z E]GXV�FGJ9^eW3mn^OJadk[\EGZ�[ ZiV�^�HUJaFImcZMV�FGEI�MJ9_ Whm VBHUm z ^O_\JM_$_\m�u V�EI^ VX^\_�l\K;mcZ9JMJM_�VXg3EG^ � aD��A

"



\ JkZ�[wVX^\{nJ�WYm WhEGu�J3WYm u1VXW z KhEIWNI p v lzicp�VX^\_ WYm FGm�{XP l\K;EGZ9Jud~e FI^/z&V1|2VX^\_ mnHOW�VXEG^vx Khm�u z�q�A¢s�|
WY[\Jpx mnFGFIm�dkEI^\{4lwV�KhV�H=m�FGEGZ F	2 } x mnK  z p65}d�5 ZD|�U e '��$# � s % ] � ��z l�i�p65#'��#5 ZD| i '��*) + � � $.- h/z '�� 5 ),+ � � $.- | ��  � p '����������� � �  e " EG^fz¦r!5}l[| ��
 ] z�qcARa¡�J|

 z¦r!5 � | e r EI^ 
 ] 5 z�qcA¤q�rJ|
dk[\JMK;J � �������� � � EGg�{�E]GnJ9^/HJI

���������� � �  e i aq z &$z ZD|}| ] � � ]  � d ] i �  � d � i aq k ]
� ]  � Z ] i {Tk &$z ZD| � ]  � d � Z

i � ' {Tk/Z!&$z�Z�| 'l� � �  � d i �}z ' k ] ilf$| Z�i�kX{ %>i �
&$z ZD| 'Zf_g�� �  � Z z�qcA¤qwa�|

i � � aq k ] ' ] i�f ' � Z ] ' � f ' g i ' kX{ % i��
&$z�Z�| � Z ' aq ' k ] i � �  �

��[\J�KhEG{�[¨W�[wV�^\_�ghEI_\J " W�V�|XJMg�EG^�ZiVXghJ4m�x
l z W�mnK�ZiVXFGF�Z9mn^eWYKYVXZ9WYgkdkEIWh[�g;WYK;EG|XJWt#WY[\J x mnK;u
"cz p65 Z�|�e aq t ' �*) $ &$z�Z�| ] ' �$# � s % ]�� ��� +
	 - �*) $�� z�qcA¤qnq0|

Q � � BD@V` I�JLK ��[OJBZMV�ghJ ���e r ZMV�^/HUJ4KhJ9_ z ZMJ9_/Whm Wh[\J4ZiV�g;J �Xe r�GcEGVvWY[\J WYKhV�^\gox mnKhu1VXWYEImn^
 z p65 d�5 Z�|$e ' �*) $�
 z p65 d�'Z��p65 Z�|�� z�qcA¤q �J|

I�J I�J�� � � < > � O(P�� � � � ^
F
J9K;x mnK;u1EI^\{0WY[OJ�gYV�u�J�Z�[wVX^\{nJMg mXxkG�VXKhE�VXH\FGJ9gvV�gvHUJ9x m�KhJnz E�A J�A Z�[wVX^\{nEG^O{0WYmjWhEGu�J�Whm u VXW z KhE WNI
p v lci p�V�^\_?WYm0FImn{eV�K;EIWh[\u1EIZvl\K;EGZMJgd`e FG^5z&V1| |4V�^\_?dkKhE WYEG^O{  z p65}d�5 ZD|�U e ' �$# � s % ]A� ��z l i
p65#' � 5 Z�|_i ' �*),+ � � $.- h/z ' � 5 ),+ � � $.- | �¦L�� ./z p65 d�5 Z�|�e .�z l;iLp65#' � 5 Z�|�EI^ z¦qcARa0a�| =�z�qcARa�q0|�FIJiV�_OgkWhm�  � p '���������  e " EI^ z�r!5 l |+� 
 � z�r!5dw | z�qcA¤qXs�|

 z�r!5 d�5 Z�| e r EG^ 
 � z¦r 5dw |D5 z�qcA¤q "0|
dkEIWh[�Wh[\J4mnlUJMKYV�WYmnK�� ������ _\J��\^\JM_0V�g�x mnFGFIm�dkg

� ������  e i aq Z � � ]  � d ] i �  � d � i�� ' {#�5Z
'Z��� �  � d i aq � ] Z
� ]  � Z ]

i {#�5Z � ]  � Z � d i � ' � ] Z ] '�� � g iLZ�|_i�� .�z p65 d�5 ZD| � � �  � Z z�qcA¤q �J|
i � aq ' � ] Z"z '�Z ] ' a�|(' '�Z � ��zhgji Z�|_i � .�z p65 d�5 ZD| � i�� �  �

�wmnK�l z WpV�^\_�ZMV�FGF�Z9mn^eWYKhV�Z9Whg�Wh[\J4KhEG{�[¨Wk[\V�^\_�ghEI_\J " W�V�|XJMgkWY[\J x mnK;u
"mz p65 ZD|�e aq ' �$# � s % ] t ' �*) $ Z � ��� +�	 - �*) $"� z�qcA¤qnt0|

�



-/.�� ��3���� 3 ��� 4 3�� B*DA3 � :
I�J ��JMK Y�\nP�� � � � ^
(5J9W/3��:_\J9^\m�WYJ�WY[\J GXV�F z J m�x�V0} z Khm�l=JMV�^ _\J9KhERG�V�WYE]G�J�z dkEIWh[\m z WBFGmng;gBmXx�{nJ9^\JMKhV�FGE WNI?V�ghg z u1J1EIW
EGg�V ZiV�FIF5mnlOWhEGmn^ |3lOKhm
G�EG_\EI^\{ WY[\J4KhEI{n[eW�VXW�EIWhg�u VXW z KhE WNIml	�DWYm1V�Z8S z EIKhJXL\dkEIWY[�J OcJ9KhZMEIghJ�l\KhEIZMJ t
� L
V�^\m�Wh[\JMKB} z Khm�l=JMV�^Tm�lOWYEImn^ 3"mn^TV�^TV�ghg;J9WgV8$�dkEIWh[T_�I�^wVXu1EIZMg4_\JMg;ZMK;EGHUJM_ HJI`z¦qcA]a
|,L*u VXW z KhE WNI
l 9`l	�DVX^\_$J OcJMK;ZMEIghJ l\K;EGZMJ t A$\ EIWh[�g;WhmcZ�[wVXg;WYEIZ Gnm�F�VXWhEGFGE WNI l\K;mcZ9JMghg�mXx�V8$
HUJMEI^\{ V�g�EG^Hz¦qcA¤q0| d�J
dkKhE WYJC3���V�g3V�x z ^\Z,WYEImn^ m�xTz p65PV75 Z�|,A
��[\Jax z ^\Z,WYEImn^�3�� z p65PV75 Z�|�ghmnFRGnJ9g3WY[\JplwV�KhV�H=m�FGEGZYF	2 } z�q�A¢s�|
WYmn{�J9WY[OJMKadkE WY[jWY[OJ�WYJ9Khu�EG^wV�F*ZMm�^\_\EIWhEGmn^
3�� z l � 5PV75 Z�|ke ��z l � 5PV75 Z�|65*A4��[\J z g z V�F
WhKYV�^\gox mnKhu1V�P
WYEImn^\guI�EGJ9FG_$x mnK 
 z p65 d�5 ZD|�e '��$# � s % ] �@3 � z l	� i p65#'�� 5 ZD|9i�� ��z l
�$i p65 '��#5 Z�|_i t
� '��*),+ ��� � $.- � 5 ��WY[OJ
F	2 } � 
� p '!���������� 
 e " EG^ z�r!5 l |���
 ] z�qcA¤q��J|


 z¦r!5 d�5 ZD| e r EI^ 
 ] 5 z�qcA¤q��J|
dk[\JMK;J�Wh[\J4mnlUJMKYV�WYmnK�� �������� EGgkV�gkEG^fz¦qcA³q�a�|3V�^\_�WY[OJ�K;EG{n[eWk[wVX^\_/g;EG_\J#" EIg

" e aq ' �$# � s % ] & ] z ZD| a
~ a�')z d�� � z�Z�| | ]

� �� d � l � iLp65 d � 5 Z � � ��� z�_�d�|

i aq k ] ' �$# � s % ] d � � z�Z�|
~ a�')z d � � z�Z�| | ]

� �� Z �2l � i p65 d � 5 Z � � ��� z�qcA �nrJ|

'l{Tk a
~ a ' z d�� � z ZD|}| ] &$z�Z�|

� �� Z �&l � iLp65}d � 5 Z�� � � �
dkEIWh[ d � z l � i p65 Z�|BHUJMEI^\{�g z Z�[ WY[wV�W �4z l � i p65#' � � + ��� � $ � � - 5 Z�|4e t � V�^\_ � g;mnF]G�JMg WY[\J~F	2 }
z�qcA s�| ="z�qcA "0|&A

I�J ��J I � � < > � O � � � � ^
bcEGu�EGFGV�KaZ9mn^\g;EG_\J9KYVXWhEGmn^\g�V�lOl\F]I�VXFGghm�WYm�J�A {\A�WY[\J1CpJ9g;WYm�^ u�mc_\J9F�A4\TJ V�g;g z u�J1V�{eV�EI^�Wh[wVXW4WY[OJ
mnlOWhEGmn^ z ^\_OJMK�Z9mn^\g;EG_\J9KYVXWhEGmn^�EGg�V�ZiV�FIF�mnlOWhEGmn^�AcF
J9K;x mnK;u1EI^\{$WY[\J�gYVXu1J WYKhV�^\gox mnKhu1VXWYEImn^\g4V�g4EI^
bcJMZ,WYEImn^jq�A �OARa�V�HUm�G�J�L\Wh[\J WYKYVX^\g;x mnK;u1J9_ F 2 } x mnK 
 z p65 d�5 Z�|�EIg

� 
� p '�� ������ 
 e " EI^ z¦r 5 l |���
 ] z�qcA ��a�|

 z�r!5 d�5 Z�| e r EG^ 
 ] z�qcA �eq0|

t



dk[\JMK;J�Wh[\J4mnlUJMKYV�WYmnK�� ������ EGgkVXg�EI^fz�qcA¤q �J|�V�^O_�Wh[\J4KhEG{�[¨W�[wV�^\_�ghEI_\J4EGg�{nERGnJM^�HJI
" e aq ' �$# � s % ] Z a

~ a?' z d � � z�Z�| | ]
� �� d �&l � iLp65 d � 5 Z�� � ��� z _�d�|

i aq � ] Z ' �$# � s % ] d � � z�Z�|
~ a�')z d�� � z�Z�| | ]

� �� Z �&l � iLp65 d � 5 Z�� � � � z�qcA � �J|

'Z{#� a
~ a�' z d � � z ZD|}| ] Z

� �� Z � l � i p65}d � 5 Z � � ���
dkEIWh[�d � z l � i p65 ZD|�HUJMEI^\{ g z Z�[jWY[wV�W ��z l � i p65#' � � + � � � $ � � - 5 ZD|Te t � A � ^ z�qcA � �J|�WY[OJBx z ^\Z,WYEImn^y�
EGg�Wh[\J4ghmnF z WYEImn^$m�xuz�qcARa0a�| ="z�qcARa�q0|&A

� � 	��	��	?���<� ��	�
�������� � 
�	 ���<� �
\ J KhJMZMV�l\E W z FGVXWYJ�gh[\m�K;WYFRI�WY[\JmGXV�K;E�VXWhEGmn^\V�F2x mnK;u z F�V�WYEGm�^Tm�x�V�H\g;WhKYV�Z,W lwV�KhV�HUmnFGEIZ�lOKhmnH\FIJMu�gvV�^O_
g z u�u1V�KhEI�MJpWh[\J V�g;g z u�lOWhEGmn^\g z ^\_\J9K�dk[\EGZ�[$JPOOEIg;WhJM^\Z9J4V�^\_ z ^\E]S z JM^\J9ghgkm�x~WY[OJgz d�JiV�|w|3g;mnF z WhEGmn^
V�KhJ4J9^\g z K;JM_�A

�5.10 � � : B �*@�� B � @��*@���3�8ED�� : 6�B B}D ���
j4ERGnJ9^�CpEIFGHUJMKoW6ghlwV�Z9JMg 3 	
 v �
� e � � 	
 v 3 � dkEIWh[1_\J9^\ghJaEG^A:;J9Z9WYEImn^�V�^\_�" ����]�z¦r!5}l 7 3 � |&L �\^\_ ����]�z��,763�|����  z��,763 � |3g z Z�[�WY[wVXW

���� $  z p65�� |65 
 � '��6z  z p65 � |D5 
 | e � "cz p}|D5 
���� ��� �  
 �
3 z)�cA]a�| z�r!5�� | e r � z)�cA³q0|
��[\J�_\JMK;E]GXVXWYERGnJ 		 $ EI^ z �OARa�|:EGg z ^\_OJMKhgoWYm�mc_TEG^ d�JiV�| g;JM^\g;J�L�VX^\_!� � 5�� �"� � � � _\JM^Om�WYJ9gBWY[OJ z g z V�F_ z V�FIEIWNI l\V�EGK;EG^\{ EI^�3 � � 31A���[\Jkx mnFGFIm¡dkEG^\{ {nJ9^\JMKhV�FDKhJ9g z F W�x mnK�Wh[\JpJPOcEGg;WhJM^\Z9Jam�x=d3JMV�| ghmnF z WYEImn^\g
m�x*WY[\J4lwV�KhV�HUmnFGEIZ:l\Khm�H\FGJ9u z)�cA]a�| ="z)�cA³q0| [\mnFG_Og � a1� ��A
# @ � � � <�U >VU � O �(JMK%$'&(&*),+.-0/21�34/5/216-87:9<;=9<>?-"34@BADCE@�+ �6z �;5�� | 9<>GF�HJI<K*L
FM9NLO9P&RQ(CE>6/S9<>6)�CE)T&(U�9SIS-:I'/<16-*@(-8-�VW9P&*/2&83�Q(CE>�&*/X34>6/ZY 9 r &*)�Q(1[/<1�34/

� �6z  5 
 |��Jq Y]\  \ � \ 
 \ �   5 
 � 3�5

FM9<9NL^&:34/S9P&2_`-(&a/216-0b�cBD@��_UMOXW�UMO �edgf B*^MU > � U�9SIS-:Ih/216-*@i-R-�VW9P&*/`Q(CE>�&*/M34>6/<&kj  UZj ] 9 r &*)�Q(1�/<1�34/
��z 
 5 
 |r_ j  \ 
 \ ] � i j ] \


 \ ] l  
 � 3 � z)�cA �J|

�



� 16-*> F�HJI<K*L��6F�HJI��:L 3��4+R9</<&'3R)e>69��:)6-
	 -"3��0& CE;=),/S9XCE>  ��� ] z���763*|J�8�  z���763 � | 34>
�8/<16-*@i- 16CE;��E&
\  \�� s +���� � - ' \  \ l�� +���� � � - q�� \ " \�� s +���� � � - � z)�cA¢s�|� CE@i-(C��4-*@iUkF�HJI��4L 9<+�� ;=9X-(& /21�34/  ��� # z �Qr!5 l � 7(�n| 34>
�

\  \! #" +�$ # � �&% � l - q�� � \  \ � s +���� � - ' \  \ l'� +���� � � - � �
�
m�_\J9ghZMK;EGHUJk_\JMZMV
I mXx=x z ^OZ9WYEImn^\g VXW�w d3J z g;J�d�JMEI{n[eWYJM_ bcmnHUmnFIJ?Gvg;lwV�Z9JMgMA�\TJkg;W�VXK;W6HJI l\Khm
G�EG^O{
J OcEGgoWYJ9^\ZMJ V�^\_ z ^\E S z J9^\JMg;g0m�x�ghmnF z WYEImn^\g$m�x z�q�A]a�tE| ="z¦qcA]ai�J|,L�z�qcARa¡�J| ="z�qcA¤q�rJ|�EG^ g z Z�[ d3J9EG{n[eWYJ9_
bcmnHUmnFGJ G�g;lwV�ZMJ9gMA

�5.F- (�@�� DA@CB}D13 � @ 8n<d3 � � �781@CB}DA3 � D � �2�",
) ��� D �(6
�
m��wO EG_OJiV�g9L�FGJ,W z g Z9mn^\ghEI_\JMK �wKhgoW WY[\Jvu�JiVX^cP K;J?GnJ9K;WhEG^\{4+ -kP�u1m�_\J9F
m�x�b¨WYJMEI^cPob¨WYJMEI^�A ��x { �e rOL
WY[\JBKhEIgh|$l\K;JMu�E z u"HUJMZ9mnu1J9gpg;EG^\{ z F�V�K�V�gyZnv r1_ z J�WYm�WY[\JBl\KhJ9ghJM^OZMJvm�x2WY[\JBJ OcZMJ9ghg:K;J9W z Kh^0Whm
KhEIgh|�KYVXWhEGm+* �*), + � - A�`3m�^\ghJ?S z JM^eWYFRInL~WY[\JvlOKhEGZ9Jvm�x6WY[OJ mnlOWYEImn^j_\m�JMga^\m�W4_\J9l=J9^\_�mn^�GnmnFGVXWYEIFGE WNI$^\JiVXKrOLUE�A J�A L � ���� � r V�g Znv r1V�^\_0m�^\JB[\V�gpWhm ghm�F]GnJ�W d3m EG^\_\J9l=J9^\_\J9^¨WaH=m z ^\_wV�K!I~G�VXF z J4l\K;mnH\FGJ9u1g
EG^fz¦r 5 l |+��
 ��
 � V�^\_Lz¦r!5}l[| ��
/��
 5?V�^\_�WYm�EGu�l=m�ghJ 2:EIKhEGZ�[OFGJ9W�H=m z ^\_wV�K!I�ZMmn^\_OEIWYEImn^\gkVXW
Zge rOA

��J I�JMK \>O�C � @�@ � ^�Bw> � �sC0B < � b {�e r e
� ^1Wh[\J�x m�FGFGm¡dkEI^\{\L�d�J:V�g;g z u�J�EG^Mz�qcARa¡�J|�{4e rBV�^O_�&$z ZD|$e%� Z
�³A"(5J,W.- 50/ � )  � 1���32 z 
[|,L4->55/ _ rV�^\_�_\JM^Om�WYJ4HJI

� ] 6 � 7 � 
 ] � U e98 
 � 
 z d�5 ZD|3-uz d�|:/[z ZD|�� � ] � 
 ] �4;�� z)�cA "0|
� z K;Wh[\JMK;u1mnK;J�L\FIJ9W 3 6 � 7 HUJ WY[\J d�JMEI{n[eWYJM_jbcmnHUmnFGJ G�g;lwV�ZMJ4_\JD�w^\J9_0HJI

3 6 � 7 U e=< 
 � � ~ a�'.Z ] 
 5 Z � 
� d 5 �


� Z � � � � ] 6 � 7 z 
 ] | � v�> 5 z)�cA��J|

V�^\_�FGJ,WWz 3 6 � 7 | � _\JM^Om�WYJ�EIWhg�_ z V�F¦A���[\J�ghlwV�Z9J�3 6 � 7 EGg�J8S z EIl\lUJM_�dkEIWY[�WY[OJ�^OmnKhu
\  \ �@?BA C U e � \  \ ]� s?BA C ' \ Z  \ ]� s?BA C 'EDDDD Z

�  � d DDDD
]� s?BA C 'EDDDD

�  � Z DDDD
]� s?BA C �

�
s � z)�cA³t0|

\ J4^\J9JM_�WY[\J x mnFIFGm¡dkEG^\{�KhJMg z FIW8UF�� ���fB ��J IHG -*/ / z�Z�|rU e ' * � s % ] U %�9 r U57*-83I	 -*9�JE1e/ 9<>KJhA�)e>?Q*/S9XCE> I � 16-*> /216-0& -*+R9ML�>?CE@�+
�  � �N?BA C U e � \  \ ]� s?BA C ' DDDD Z

�  � d DDDD
]� s?BA C ' DDDD

�  � Z DDDD
]� s?BA C �

�
s z)�cA¤�J|

9P&83 >?CE@�+ CE> 3 6 � 7 I
�



� @(C C�A A�\ J�[wVAGnJkWYmBJMg;WhEGu1VXWYJ�Wh[\JkWYJMK;u \ Z  \ � s?BA C EI^Mz �OA¤t0|,A=\TJ�[wVAGnJ
/ ��z ZD|=e %5ZK/[z ZD|2VX^\_1Wh[ z g
\ Z  \ ]� s?BA C e ���

s
Z ]  ] - ] z d�|:/ ] z�Z�|o_�dD_DZ4e a% ���

s
Z  ] - ] z d�| / z�Z�| / � z ZD|S_�dD_DZ

e i a
q % ��� s

�� Z � Z  ] � - ] z d�|:/ ] z ZD|S_�dD_DZ
e i a

q % � � s  ] - ] z d�|:/ ] z ZD|S_�dD_DZ i a% � � s Z  
�  � Z - ] z d�| / ] z�Z�|o_�dD_�Z

q a
% � % q \ Z  \ ]� s?BA C ' a

q % DDDD
�  � Z DDDD

]� s?BA C � 5
dk[\JMK;JaEI^ Wh[\J�F�V�goW�EI^\J8S z VXFGEIWNIBd3Jp[wVAGnJ z ghJ9_1WY[OJ:`�V z Z�[�IeP�EG^\J?S z V�FGE WNI dkEIWY[�� e * ] A=\TJ�ZMmn^\Z9F z _OJ

\ Z  \ ]� s?BA C q a
% ] DDDD

�  � Z DDDD
]� s?BA C

V�^\_�WY[\J�V�g;ghJ9K;WYEImn^$x mnFGFIm¡dkgMA �
`3mn^\g;EG_\J9K�WY[\Jjm�l=J9KYVXWhmnK � �������� � # {nERGnJM^ EI^ z�qcA¤qwa�|&A \ J VXghghm�ZMEGVXWYJ/WYm � �������� � # WY[OJ H\EGFIEG^\JMV�K�x m�Khu� 6 � 7����� � # z � 5�� | dk[\EIZ�[/EIg�{nE]G�JM^�H�I

� 6 � 7����� � # z  5 
 |TU e � �
s
z � �������� � #  |8z d�5 ZD| 
 z d�5 Z�|5- ] z d�|:/ ] z�Z�|o_�dD_DZ 5  5 
 ��� 1# z 
 ] |�� z)�cA¤�J|

\ EIWh[ g;WYV�^\_wVXKh_�_\J9^\ghE WNI�VXKh{ z u�JM^eWhg3EIW�ZiVX^ HUJagh[Om�dk^�Wh[wVXW`� 6 � 7����� � # z � 5�� |6ZMV�^�HUJaJPOcWhJM^\_OJM_$ZMm�^¨WhEG^cP
z m z g;F]I�Whm�V HOEGFGEI^\JiVXK3x mnKhu mn^ 3 6 � 7 � 3 6 � 7 dk[\EIZ�[�d�J�_\JM^\mXWYJ�V�{eV�EI^�H�I � 6 � 7����� � # z � 5�� |,A\ J4V�K;KhERGnJ VXW�WY[\Jpx mnFGFIm�dkEI^\{WGXV�K;E�VXWhEGmn^\V�F\x mnKhu z F�VXWhEGmn^�m�xrz�q�A]a�tE| ="z¦qcA]ai�J|�dk[OJM^>{4e r�U�j4ERGnJ9^" � z 3 6 � 7 | � L!�w^\_  ����] � r!5 l 763 6 � 7 � � �  � r!5}l 7 � 3 6 � 7 � � � g z Z�[/Wh[wVXW

�6�� $  z p65�� |65 
 � � s?BA C + � s - ' � 6 � 7����� � # �  z p65 � |D5 
 � e ��" 5 
�� + �@?BA C - �*� �@?BA C 5  
 � 3 6 � 7 z)�OARa¡rJ|
 z¦r!5 � |�e r 5 z)�OARa0a�|

dk[\JMK;J ��" 5 
�� goW�V�^O_\g�x m�K
� "�5 
,� e 	 ] - ] �¨FI^/z2tH| ��� � Z ] 
 �eFG^5z2tH|D5 Z � / ] z�Z�|6' � �s # � s _DZ 5 z)�OARa�q0|

V�^\_�WY[\J4H\EIFGEI^\JiV�K x mnKhu � 6 � 7����� � # U 3 6 � 7 � 3 6 � 7 v 
 EGg�{�E]GnJ9^/EI^�Nal\lUJM^\_OERO�NBA]anA
	 ] ��� @ � � ��J �HG -*/ -uz d�|Te '�
�� �
� 34>
� / z�Z�|Te ' * � s % ] 	�9</<1�� 5 % 9 r Ik$'&(&*),+R9<>KJ ' o ] ur s U5/<16-*>/216-*@i-�-�VW9P&*/�� # 9 r 34>
� % # 9 r &*)6Q(1 /21�34/BADCE@.34;<;�� � �Qr!5 � #P| 34>
� %c� �Qr!5 % # | /216- 7:9<;=9<>?-"34@

a¡r



ADCE@�+ � 6 � 7����� � # z � 5�� | &:34/S9P&2_`-(&'3����34@3�49<>KJ89<>?-5�:) 34;=9</�� 9<> 3 6 � 7 ��3 6 � 7 I � @i-(Q*9P& -*;�� UZ/<16-*@i-0-�VW9P&*/@�6C &*9</S9M�4-
Q(CE>�&*/M34>6/<& � 5 j 9 r &*)�Q(1[/<1�34/ ADCE@ 34;<; 
 � 3 6 � 7 /216-*@i-016CE;��E&

� 6 � 7����� � # z 
 5 
 |r_�� \ 
 \ ] � ?BA C i jT\ 
 \ ]� s?BA C + � s - � z)�OARa1�J|

$ &'3 �49<@(-(Q*/�Q(CE>�& -5�:)6-*>?Q(-'C�AaF�HJI<KWH L U 	 -'C47:/M349<> /<16-�ADCE;<;PC�	�9<>KJR-�VW9P&*/�-*>?Q(-k34>
� )e>69��:)6-*>?-(&(& @i-(&*),;=/��
/216-*@i-k-�VW9P&*/2& 3a)e>69��:)6- 	 -"3��h& CE;=),/S9XCE>  ����]�z¦r!5}l 7 3 6 � 7 |:�h�  z�r!5 l 7 � 3 6 � 7 � � | C�A F�HJI<K
	(L��6F�HJI<K �:L4I
� @(C C�A A���[OJBl\K;mcmXx2m�xuz)�cA]a1�0|�EGgk{nERGnJM^�EI^�Npl\lUJM^\_\E O KaA �
��J I�J I � � @�@ � ^ B�> � � C0BD< � b { �e r e
� ^ z¦qcA]ai�J|�V�ghg z u1J�&$z�Z�|1e � Z
��V�^\_0_OJM^\m�WhJ�HJI���
�WY[\J�[wV�F x =�l\FGV�^\JMg���
 U e 
/��
�
2A�bcEIu1EIF�V�K;F]I
WYm WY[OJ z ^\ZMmnK;KhJ9F�VXWhJM_�ZiV�g;J�Led3J�EG^eWhKhm�_ z ZMJ�b�mnH=m�FGJ?GvghlwV�Z9JMg m�xUx z ^\Z9WhEGmn^Og�dkEIWY[ JPOOlUmn^\J9^eWYE�VXFw_\JMZMV
I
VXWkEG^ �w^\EIWNI

3 6 � 7# � 
 U e � 1# z���
/|�������� ?BA C" A � z)�OARais�|
dk[\JMK;J�Wh[\J4^\mnK;u \ � \ ] � ?BA C" A � EGg�{nERGnJM^�HJI

\ 
 \ ] � ?BA C" A � e \ ~ a�' Z ] 
 \ ]� s?BA C +�� � - 'EDDDD
� 
� Z DDDD

]� s?BA C +�� � - 'EDDDD � Z&�
� 
� d DDDD

]� s?BA C +�� � - � z)�OARa "0|

\ J4_\J9^\m�WhJ�HJI  
 WY[\J4g;mnF z WhEGmn^$mXx
Wh[\J4lwV�KYVXH=mnFIEGZXF	2 }�  
� p '!� �������� � �  
 e " EI^ z¦r!5 l |+����
 z)�OARa �J|
 
 z¦r 5 d�5 Z�|$e r EG^���
 z)�OARa�t0| 
 z p65}d�5�rJ|1e r EG^ z�r!5 l |+� 
?5 z)�OARa¡�J|

dk[\JMK;J WY[OJ mnlUJMKhVXWYmnK � �������� � � V�^\_TWY[\J1KhEG{�[¨WB[wV�^O_ ghEI_\J " V�K;J {nERGnJM^ EG^ z¦qcA¤qwa�|4V�^\_ z¦qcA³q�q0|,L
KhJ,P
ghlUJMZ,WYE]G�JMFRInA \TJvV�g;ghm�ZMEGVXWYJ�WYm1Wh[\JvEI^!�w^\E WYJMg;EGu1V�F5{nJ9^\JMKhVXWYmnK � ���������� � WY[OJ�d3J9EG{n[eWhJM_ H\EIFGEG^OJiV�K�x mnK;u1g� 6 � 7����� � � � 
 z � 5�� | dk[\EIZ�[0V�K;J4_\J��w^OJM_jVXg

� 6 � 7����� � � � 
 z  5 
 |TU e �
� �

��� ���������� �  �Tz d�5 Z�| 
 z d�5 ZD|3- ] z d�| / ] z�Z�|o_wdD_DZ   5 
 ��� 1# z���
�|�� z)�OARa¡�J|

Na^�J Ocl\FIEGZME Wkl\KhJ9ghJ9^¨WYVXWYEImn^�m�x
Wh[\J�H\EGFIEG^\JMV�K�x mnK;u1g � 6 � 7����� � � � 
 z �;5�� |3EIg�{nE]G�JM^�EG^�NalOl=J9^\_\ERO�NBA]a�A�C�JMK;JV�{eV�EI^[� 6 � 7����� � � � 
 z � 5�� |�ZiVX^/HUJ4ZMmn^eWYEI^ z m z g;F]I$JPOcWhJM^\_OJM_0Whm�HOEGFGEI^\JiVXK�x mnK;u1g�mn^ 3 6 � 7# � 
 � 3 6 � 7# � 
 A	 ] ��� @ � � ��J�� $'&(&*)e+.- /21�34/
k 9 s8� {�� � % i � �

a i�{ ] z)�OA¤q�rJ|

a0a



34>
� /21�34/ ' e q�� f�3[k ] 	�9</21 �Z� z¦r!5Aa
| I G -*/ -rz d�|�e '�
�� �
� 34>
� / z�Z�|We '��* � s % ] I � 16-*> /<16-*@i-
-�VW9P&*/�� # 9 r 34>
� �% #�9 r &*)�� Q*9X-*>6/S;�� &*+ 34;<;B&*)�Q(1^/<1�34/BADCE@ 34;<; � � �Qr!5 � # | U �%�� � r 5 �%�#P| /<16-
7:9<;=9<>?-"34@�ADCE@*+ � 6 � 7����� � � � 
 z � 5�� | &:34/S9P&2_`-(&k3����34@3�49<>KJR9<>?-5�:)�34;=9</�� 9<> 3 6 � 7# � 
 ��3 6 � 7# � 
 I � CE@i-'� @i-(Q*9P& -*;�� UeADCE@
r�o��  q��Hq�� ] o a /<16-*@i-.-�VW9P&*/ �6C &*9</S9M�4-.Q(CE>�&*/X34>6/2& � 5 j 9)r &*)6Q(1 /<1�34/�ADCE@ 34;<; � � � r 5 � #P| U�%�� � r!5 �%�# | /216-*@i-016CE;��E&

� 6 � 7����� � � � 
 z 
 5 
 |r_�� \ 
 \ ] � ?BA C" A � i jT\ 
 \ ]� s?BA C +�� � - � z)�OA¤qwa�|

� CE>�& -5�:)�-*>6/S;�� U�/216- �E34@�9S34/S9XCE> 34;4ADCE@�+R),; 34/S9XCE> C�A F�HJI<K�	(L��6F�HJI<K�
 L �
�`9M�4-*> " �.z 3 6 � 7# � 
 | � U _�>
�  
 ����] � r!5}l 7 3 6 � 7# � 
 � � �  � r 5 l 7�z 3 6 � 7# � 
 | � � &*)6Q(1[/<1�34/

� �� $  
 z p65�� |D5 
 � � s?BA C + � � - '�� 6 � 7����� � � � 
 �  
 z p65�� |D5 
 � e � "�5 
,� + � ?BA C" A � - � � � ?BA C" A �  
 � 3 6 � 7# � 
 z)�OA¤qnq0| 
 z¦r!5}d�5 ZD| e r z)�OA¤q �J| 
 z p65 d�5�r0| e r z)�OA¤qXs�|
3��4+R9</2&83 )e>69��:)6- 	 -"3�� & CE;=),/S9XCE> I

��[\J�l\Khm�m�x*m�x
��[\JMmnK;JMu �OA s�EGg�{nERGnJM^�EI^�Npl\lUJM^\_\E O/`aA

�5.�� (�@�� DA@CB}D13 � @ 8n<d3 � � �781@CB}DA3 � D � �*6X@ 8
� ��� D �(6
2 z J/WhmTWh[\J0l\K;JMg;JM^\Z9J m�x:WY[OJ0J OcZ9JMghg$K;J9W z Kh^ Whm K;EGgh| KhVXWYEIm * �*), + � - dk[\EGZ�[ H=J9ZMmnu�JMg1ghEG^O{ z F�VXK1VXgZzv r E x { �e8r1d�J _\EIg;WYEI^\{ z EIgh[ VX{eV�EG^/H=J,W d3J9JM^y{~e8r$V�^O_ { �e8rOA ��[\J�GXV�K;E�VXWhEGmn^\V�F~V�^wV�FRI�ghEGg
EGg1ghEGu�EGFGV�KvWYmTWY[\J/FGmn{XP�l\KhEIZMJ�ghJ,WhWYEI^\{\L�E¦A¢JXAIL�HwVXghJM_ m�^ d3J9EG{n[eWhJM_�L�_\JM{�JM^\J9KYVXWhJ�bcmnHUmnFGJ G ghlwV�Z9JMg9A
j��VXKh_\EI^\{XP EI^\J8S z VXFGEIWhEGJ9g6V�g3EI^���[\JMm�KhJMu�g��OA �OL��OA s�x mnFGFIm¡d HJI g;EGu�EGF�VXK6V�Kh{ z u1J9^¨WhgMA���[\Ja_\E]Q=JMK;JM^\Z9J
EGg�WY[wVXWaWY[\Jv_OJMZiVAI0m�x�WY[\J�ghmnF z WYEImn^jm�x z¦qcA]a¡t0| ="z¦qcARa¡�J|�dkEIWY[0KhJMg;l=J9Z9W Whm~V EIg:V�FI{nJMHOKYV�EIZ�L=V�^\_ ^\m�W
J OclUmn^\JM^eWhE�V�F�V�g�EI^TWh[\J�FGm�{XP l\K;EGZ9J�ZMV�ghJXA0��[\EIg�Z9EGKhZ z u�g;W�VX^\ZMJ1EGg�^\m�Wvg z KhlOKhEGg;EG^\{/ghEI^\ZMJ�d3J�[\V
G�J
gh[\m¡dk^�WY[wVXW�Wh[\J4_\JMZMVAI�EG^id~e FI^�z2V�|3EIg�J OclUmn^\JM^eWhE�V�F¦L\mn^\J4J OclUJMZ,WYg:VX^/VXFG{nJ9H\KYV�EIZiV�F=_\JMZMVAI�EG^�V�A
� ^ � a<��EIW�d3V�gkl\Khm
G�JM^�WY[wVXW�Wh[\J:WY[OJ H\EGFIEG^\JMV�K�x mnK;u EI^�KhJiVXF�l\K;EGZMJ ghVXWYEIg �wJ9g�Vgj��V�K;_\EG^O{ EG^\J?S z V�FGE WNInL
H=mXWY[ x mnK�WY[\J z ^\Z9mnKhK;JMF�V�WYJM_ V�^ Z9mnKhK;JMFGVXWYJ9_1ZMV�ghJXA�� ^1WY[OJpZ9mnKhK;JMF�V�WYJM_�ZiVXghJ�L¨WY[OJpK;JMg z FIW�EG^ � a��=[OmnFG_\g
z ^\_\J9KpK;JMgoWYKhEIZ9WhE]GnJ�ZMm�^\_\EIWhEGmn^Og�mn^ ' V�^\_z{wAT\TJ4KhJMu�m
GnJ4WY[\JBV�HUm
GnJ�u1J9^¨WhEGmn^OJM_�KhJMgoWYK;EGZ9WhEGmn^Og�m�^
' VX^\_ {wA

��J ��JMK \>O�C � @�@ � ^�Bw> � �sC0B < � b {�e r e
(5J9WC&$z�Z�|$e � Z&�eV�^\_�ZMmn^\g;EG_\J9K�WY[\J4l\K;mnH\FIJMu z ghJMJ�V�FIghm�z�q�A]a�tE| ="z¦qcA]ai�J| |

�  � p '������	�

����� #  e "8EG^fz�r!5 l |�� 
�5���
 5 z)�OA¤q "0|
 z�r!5�� | e r EG^ 
 5�� 
 � z)�OA¤q �J|

a�q



(5J9W�� U e 
�5 ��
 V�^\_�_\JM^\mXWYJ4HJIz) 6 � 7 Wh[\J d3J9EG{n[eWhJM_0bcmnHUmnFGJ G�ghl\V�ZMJ
) 6 � 7 e=< 
 � � ~ a�'.Z ] 
 5 � 
� Z 5PV�� Z
� �



� V � � � � ] 6 � 7 z��Y| � v > 5 z)�OA¤qnt0|

dk[\JMK;J - � )  � 1���32 z 
 5�|&L#/ � )  � 1���32 z 
X|�V�^\_
� ] 6 � 7 z��Y|uU e�� 
 � 
 z&V75 Z�|5-uz2V1| / z�Z�| ��� ] z��Y|�� �

\ J4J?S z EGl+) 6 � 7 dkE WY[�WY[\J4^\m�Khu
\ 
 \ ] � ?BA C e \ ~ a�'.Z ] 
 \ ]� s?BA C +
	 - 'EDDDD

� 
� Z DDDD
]� s?BA C +�	 - 'HDDDD V�� Z&�

� 
� Z DDDD
]� s?BA C +�	 - � z)�OA¤q��J|

\ J�^\m¡d u z FIWYEIl\F]I�WY[OJWF	2 } z �OA³q "0|3HJI$WY[\J4WYJ9g;W�x z ^\Z9WhEGmn^ 
 z&V75 Z�|5-rz&V1| / z�Z�|,L 
 z2V75 Z�|?� � 1# z��Y|
V�^\_jEI^eWYJM{�KYVXWhJ�HJI0l\V�K;WhgpWYm {nJ9WpWY[\J�x mnFGFIm�dkEI^\{gG�VXKhE�V�WYEGm�^wV�F�x mnK;u z FGVXWYEImn^5Ukj E]G�JM^ " � zL) 6 � 7 | � L
�w^\_  � ��] � r!5 l 7d) 6 � 7 � ���  � r!5 l 7�zL) 6 � 7 | � � g z Z�[/WY[\VXW

� �� $  z p65�� |65 
 � � s?BA C +
	 - '�� 6 � 7	�

��� � # �  z p65�� |D5 
 � e � "�5 
,� + � ?BA C - � � � ?BA C  
 � ) 6 � 7 z)�OA¤q��J|
 z¦r!5�� |$e r � z)�OA �nrJ|

��[\J JPOcl\KhJ9ghghEImn^ m�x�Wh[\J HOEGFGEI^\JiVXK:x mnKhu � 6 � 7	�

��� � # z � 5�� |:EGg�{nE]G�JM^ EI^ Npl\l=J9^\_\E O NBA³q�A��wmnK d�JMEI{n[eWYEG^O{J OclUmn^\JM^eWhg '0EG^cz�qcARa1�J|�ghVXWYEIg;x I�EG^O{ ' o q ur s EIW~ZiVX^BHUJ6l\Khm
GnJ9_BWh[wVXWZ�
6 � 7	�

��� � # z �;5�� |UgYVXWhEGg �\JMg
V j��V�K;_\EG^\{EG^\J?S z V�FGE WNI�EI^z) 6 � 7 � ) 6 � 7 A	 ] ��� @ � � ��J
�HG -*/ -rz&V1|�e V 
 34>
� / z�Z�|~e ' * � s % ] 	�9</21 � 5 % 9#r I $'&(&*),+.- ' e q�� ur s U�+�sz¦r!5Aa
| U5/216-*> /<16-*@i- -�VW9P&*/ � # 9 r 34>
� % # 9 r &*)�Q(1 /21�34/  � � �Qr!5 � # | 34>
�  %l� � r 5 % # | /<16-

7:9<;=9<>?-"34@ ADCE@�+ � 6 � 7	�

��� � # z � 5�� | &:34/S9P&2_`-(& 3 � �34@3�49<>KJ 9<>?-5�:) 34;=9</�� 9<> ) 6 � 7 ��) 6 � 7 ���ZCE@ rgo �  q � q� ] o�a /<16-*@i- -�VW9P&*/ �6C &*9</S9M�4- Q(CE>�&*/X34>6/2& � 5 j 9 r &*)6Q(1[/21�34/
� 6 � 7	�
���� � # z 
 5 
 |r_�� \ 
 \ ] � ?BA C i jJ\ 
 \ ]� s?BA C +
	 -  
 � ) 6 � 7 � z)�OA ��a�|

� CE>�& -5�:)�-*>6/S;�� U /<16-*@i-0-�VW9P&*/2&'38)e>69��:)6-�	 -"3��'& CE;=),/S9XCE>  ����] � r!5 l 7d) 6 � 7 � � �  � r!5 l��$z,) 6 � 7 | � �
C�A F�HJI����*L��6F�HJI H 	(L4I� @(C C�A AC� ^jWY[\JvlOKhm�m�xSLUWh[\JvghV�u1J�WYJ9Z�[\^\E S z J9g�V�gaEI^j��[\JMm�KhJMu �OA ��V�KhJ�V�l\l\FIEGZMV�H\FGJXLUWh[\JMK;J9x mnK;J�d�J
mnu�EIW�Wh[\J4_\J9WYV�EGFIgMA

��J ��J I � � @�@ � ^ B�> � � C0BD< � b { �e r e
2:JM^\mXWYJ H�I�� 
1Wh[\JrS z VXK;WYJ9K =�lOF�V�^\J9g�� 
HU e 
 5�� 
�
2A�\TJ3Z9mn^\g;EG_\J9K*W d�m:EG^O_\JMlUJM^\_OJM^eW�HUm z ^\_\V�K}I
GXV�F z J lOKhmnH\FIJMu�g �  
� p '!�����	�

����� �  
 e " EG^fz¦r!5}l[| ��� 
�5 z)�OA �eq0|

 
 z¦r!5PV75 ZD| e r EI^�� 
 5 z)�OA � �J| 
 z p65PV75�rJ| e r EI^ z�r!5 l |���
�5�� z)�OA ��s�|

a1�



`3mn^\g;EG_\J9KkWh[\J d3J9EG{n[eWhJM_ b�mnH=m�FGJ?G ghlwVXZMJ

) 6 � 7# � 
 U e � 1# z�� 
/|�������� ?BA C" A � z)�OA �#"0|
dk[\JMK;J�Wh[\J4ZMFImng z K;J4EGg�d4A KMAQW�Wh[\J4^\mnK;u

\ 
 \ ] � ?BA C" A � e \ ~ a?' Z ] 
 \ ]� s?BA C +�	 � - 'EDDDD
� 
� Z DDDD

]� s?BA C +�	 � - 'EDDDD V�� Z
�
� 
� d DDDD

]� s?BA C +
	 � - � z)�OA � �J|
��[\J4d3J9EG{n[eWYJ9_ � ] ghlwVXZMJ�EGg�_\JD�w^\JM_0V�g

� ] 6 � 7 z�� 
�|uU e � 
 � 
 z&V75 Z�|5-rz&V1| / 
 z ZD|�� � ] z�� 
/| �
dkEIWh[ -l��)  � 1��� 2 z 
 55|,LN/ 
 ��)  � 1��� 2 z 
�
�|,A��
m WY[OJBEI^!�w^\E WYJMg;EGu1V�F�{�JM^\J9KYVXWhmnK � ���	�

����� � d�J�VXghghm�ZMEGVXWYJWY[\J d�JMEI{n[eWYJM_/H\EGFIEG^\JMV�K�x m�Khu�g � 6 � 7	�

��� � � � 
 z �;5�� |�_OJ��w^\J9_jV�g

� 6 � 7	�

��� � � � 
 z  5 
 |rU e �
	 �
z �����	�

����� �  |?z&V75 Z�| 
 z&V75 ZD|?z -uz2V�|}| ] z�/ 
 z ZD|}| ] _ V�_DZ  5 
 ��� 1# z�� 
�|��

z)�OA �et0|
�wmnK�Wh[\J:J Ocl\FIEGZ9EIW�KhJMlOKhJMg;JM^eW�V�WYEGm�^�mXx5WY[\J:HOEGFGEI^\JiVXK x mnK;u � 6 � 7	�

��� � � � 
 z � 5 � |�d3J K;J9x JMK�WYmvNpl\l=J9^\_\E O$N�A¤qcANa^wVXFGmn{nm z g WYm/Wh[\J�ZMmnK;KhJMFGVXWYJ9_ ZMV�ghJ1EG^�WY[\J1FGmn{A=¨l\KhEIZMJ ghJ,WhWYEI^\{/Wh[\J�H\EGFIEG^\JMV�K:x mnKhu�g � 6 � 7	�

��� � � � 
 z �;5�� |gYVXWhEGgox I�V j��V�K;_\EG^O{ EG^\J?S z V�FGE WNInA	 ] ��� @ � � ��J�� $'&(&*)e+.- /<1�34/0/216- ��34@�34+.-*/�-*@ k &:34/S9P&2_`-(& /216-�Q(CE>
�49</S9XCE> F�HJI�� 	(L 34>
� ;P-*/ ' e
q � f,3[k ] U � � z�r!5Aa�| I G -*/ -uz2V�|�e)V 
 34>
� / z�Z�|�e(' * � s % ] I � 16-*>�/<16-*@i- -�VW9P&*/ � # 9 r 34>
� % # 9 r
&*)�Q(1 /<1�34/ ADCE@ 34;<; � � �Qr!5 � # | 34>
� 34;<; %c� �Qr!5 % # | /<16-[7:9<;=9<>?-"34@ ADCE@�+ � 6 � 7	�

��� � � � 
 z � 5 � | &:34/S9P&2_`-(& 3���34@3�49<>KJ 9<>?-5�:)�34;=9</��a9<> ) 6 � 7# � 
 � ) 6 � 7# � 
 � � CE@ rgo �  q � q � ] o�a /216-*@i-k-�VW9P&*/ �6C &*9</ 9M�4-kQ(CE>�&*/M34>6/<&� 5 j 9 r &*)6Q(1�/<1�34/

� 6 � 7	�

��� � � � 
 z 
 5 
 |r_�� \ 
 \ ] � ?BA C" A � i jT\ 
 \ ]� s?BA C +
	 � -  
 � ) 6 � 7# � 
 � z)�OA �n�J|

� 16- �E34@�9S34/ 9XCE> 34; ADCE@*+R)e; 34/S9XCE>^C�A F�HJI H �:L��6F�HJI H �4L �
�`9M�4-*> " � zL) 6 � 7# � 
 | � U�_�>
�  
 ����] ��r!5 l 7d) 6 � 7# � 
 �`���  � r!5 l 7�zL) 6 � 7# � 
 | � � &*)6Q(1[/<1�34/

� �� $  
 z p65 � |D5 
 � � s?BA C +�	 � - '�� 6 � 7	�

��� � � � 
 �  
 z p65�� |65 
 � e ��" 5 
�� + � ?BA C" A � - ��� � ?BA C" A �  
 � ) 6 � 7# � 
 z)�OA �n�J| 
 z¦r 5�� | e r z)�OA serJ| 
 z p65PV75�rJ| e r z)�OA sDa�|
3��4+R9</2&0/216-*> 3.)e>69��:)�- 	 -"3��8& CE;=),/S9XCE> I� @(C C�A A2��[\J:l\K;mcm�x�m�x�WY[OJ j��VXKh_\EI^\{BEI^\J8S z VXFGEIWNI�z �OA �n�J|�x mnFGFIm�dkg V�g�EG^1��[\JMmnK;JMu �OA s\L�Wh[\JMK;J9x mnK;Jad�J
mnu�EIW�E W�[\JMK;J�A

ais



�5.�� (�@�� DA@CB}D13 � @ 8n<d3 � � �781@CB}DA3 � <d3 � B � 6���69: B}3 � � 3547698
\ J4VXghg z u1J dkEIWh[\m z W�FGmng;g�m�x*{nJM^\J9KYV�FIEIWNI1EG^ z¦qcA]aEa�|�WY[wV�W�WY[\J4l\K;EGZ9J:m�x�GnmnFGVXWYEIFGEIWNI K;EGg;| .�) rOA�(5J,W
�se 
 � z¦r 5dw |,L�->50/ � )  � 1��� 2 z��Y|,L ->50/s_ r�V�^\_B_\JM^Om�WYJ HJI8� ] 6 � 7 z��Y|uU e � 
 � 
 z d�5 Z�|5-uz d�| / z�Z�| �
� ] z��Y| �¨A�bcEIu1EIF�V�K;F]IvWhm�z)�OA �J|3ZMm�^\ghEI_\JMK�WY[OJ4d�JMEI{n[eWYJ9_ bcmnHUmnFIJ?G�g;lwV�Z9J

3 6 � 7 U e < 
 � � 
 5 	 Z � 
� d 5 	 Z � 
� Z � � � � ] 6 � 7 z��Y| � v >
V�^\_�FGJ,WWz 3 6 � 7 | � H=J Wh[\J4_ z V�F5m�x�3 6 � 7 A
R z F WYEGlOF]I�z�qcA¤qXs�| HJI 
 z d�5 Z�|5-*]
z d�|:/�]�z ZD|&L 
 � � 1# z��Y|,L V�^O_ EI^eWYJM{�KYVXWhJ?HJI l\V�K;Whg�Whm½{�J9W$WY[OJ
GXV�KhEGVXWYEImn^wV�FDx mnKhu z F�VXWhEGmn^"U
j4ERGnJ9^ " � z 3 6 � 7 | � L%�w^O_  ����] �Sr 5 l 763 6 � 7 �`� �  ��r!5 l 7�z)3 6 � 7 | � ��g z Z�[/Wh[wVXW

� �� $  z p65�� |D5 
 � � s?BA C '�� 6 � 7����� � � �  z p65�� |65 
 � e � "�5 
,� + �@?BA C - �*� �
?BA C  
 � 3 6 � 7 z)�OA s¨q0|
 z¦r 5�� |$e r � z)�OA s#�J|

��[\J�H\EGFIEG^\JMV�K�x mnK;u � 6 � 7����� � � z � 5�� |3EGg�{nERGnJ9^�HJI
� 6 � 7����� � � z  5 
 | U e a

q � 	 Z �  � d �


� d - ] / ] _wdD_DZ ' aq � ] � 	 Z �  � Z �



� Z - ] / ] _�dD_DZ z)�OA sns�|

' �
	
Z �  � d 
 - _N-_�d / ] _�dD_DZ�i �

	
� i aq Z7' ' {#�5Z ] 'Z� � �  � d 
 - ] / ] _wdD_DZ

' �
	
� aq � ] i ' � ] Z ] i ��zhgji Z�|6� �  � Z 
 - ] / ] _wdD_DZ ' � ] �

	
Z
�  � Z 
 - ] / _#/_�Z _�dD_DZ

' {#� �
	
Z �  � Z �



� d - ] / ] _�dD_�Z ' q[{#� �

	
Z �  � Z 
 - _@-_�d / ] _�dD_�Z

i �
	
� aq ' � ] Z5z '�Z ] ' a�|(' '�Z �/zMg i Z�|_i�� �  
 - ] / ] _�dD_DZ �

�5.�� ��3 �(@ 81D��(@CB}DA3 �
� ^ ��[\JMm�KhJMu�g��OA �OL��cA¢s\L��OA "�L��OA �/d3J$[\V
G�J�l\K;m�G�JM_ J OcEIg;WYJ9^\ZMJ�VX^\_ z ^\E]S z JM^\J9ghg m�xkg;mnF z WhEGmn^OgBEI^
V�l\l\K;mnl\K;E�VXWhJ�d�JMEI{n[eWYJM_?b�mnH=m�FGJ?G�g;lwV�Z9JMgMAC� ^jlwV�KoWYEGZ z F�VXKMLwg z Z�[ ghmnF z WYEImn^\gpV�KhJBJ Ocl=m�^\JM^eWYEGV�FGFRI�_\J,P
ZiVAI�EG^\{ VXW�EG^!�\^\EIWNI�HUm�WY[�EG^~d?V�^\_�Z=Lwm�K�[\V
G�J V�FI{nJMH\KhV�EGZ _OJMZiVAI�dk[\J9^HVlv w Ak�wmnKk^ z u1J9KhEIZiV�F
ghmnF z WYEImn^ E WvEGgBJMg;ghJM^eWhE�V�F�WhmjFGm�ZiV�FIEG�9J�Wh[\J$ZMmnK;KhJ9ghlUmn^\_\EI^\{HF	2 }6gBWYm HUm z ^\_\J9_ _\mnu1V�EG^\g�V�^\_ Whm
EGu�l=m�ghJ1V�K;WhE;�wZ9E�V�F6HUm z ^\_wVXK}ITZMmn^\_OEIWYEImn^\g9A \TJ�l\K;m�G�J$^\J O�WvWh[wVXWBWY[\J WhK z ^OZiVXWhEGmn^ J9KhK;mnK�_\J9ZiVAI�g
J OclUmn^\JM^eWhE�V�FDdkEIWh[�KhJ9ghlUJMZ9W3WYm�Wh[\Jag;EG�MJpm�x5WY[OJa_\mnu1V�EI^�A2��[\Ja_\JMZMV
I1m�x~g;mnF z WhEGmn^Og3VXW�EG^ �w^\EIWNI1V�^O_
WY[\Jpd3J9FGF�lUmng;JM_\^\J9ghg�EI^ d3J9EG{n[eWhJM_$ghl\V�ZMJ9gkV�KhJpZMK z ZME�VXF=EI^ WY[\JpWYK z ^\ZiVXWhEGmn^1JMK;KhmnK�J9g;WhEGu1VXWYJ9g3HUJMFGm¡d4A
}=OOJ9u1lOF�V�K;EGF]I�L�d�Ja_\J9KhE]G�J�Wh[\JMg;JpJ9g;WhEGu1VXWYJ9g6x m�K6Wh[\Jku1m�_\J9Fwl\KhmnHOFGJMu z)�OARa¡rJ| ="z)�OARa�q0|&LeH z W6WY[OJpghV�u1J
WYJ9Z�[\^\E S z J9gaZMV�^�H=J�V�l\lOFGEGJ9_$WYm�V�FGF=m�WY[OJMKkZiV�g;JMgpV�g�d3J9FGF¦A

a "



�Dm�KB^ z u�JMK;EGZiVXF g;mnF z WYEGm�^�d�J WhK z ^\ZMVXWYJ�WY[\J�lwV�KhV�HUmnFGEIZgF 2 } z¦qcA]ai�J|aWYmjV�H=m z ^\_\J9_ ZMmnu�l z P
W�VXWhEGmn^\V�F6_\mnu1V�EG^ ����U e �  � � ] e zAi��  5��  | � z1i�� ] 5�� ] |4dkEIWh[��  5�� ] 9 rjg z 91Z9EGJ9^¨WhF]IF�V�K;{nJpV�^\_�g;mnF]G�Jgz�qcARa¡�J|�EG^ ��� ���Lz dk[OJMKhJ ��e z¦r!5 l |}|�dkE WY[ [Omnu1m�{nJM^\m z g 2:EIKhEGZ�[OFGJ9W HUm z ^\_\V�K}I
ZMmn^O_\EIWhEGmn^\g�m�^ � ��� �  �� p '!� ����� � �  � e " � 	�� EG^�� � ��� z)�OA s "0|

 �=z p65�� | � � 	 � e r mn^ � ��� z)�OA s �J| �$z¦r 5�� | e r EI^���� 5 z)�OA s¨t0|
dk[\JMK;J � ����� � �j_OJM^\m�WhJMg�WY[OJ�K;JMgoWYKhEIZ9WhEGmn^�m�x � �������� � # Whm ���?VX^\_ "8EGgkV�gkEI^ z¦qcA¤qnq0|,A�(5J,W

3 U e < 
 �,� ~ a?' Z ] 
 5 Z � 
� d 5 �


� Z ��� ��� ] z����5| � v 5 
 � � 	�� e r > z)�OA se�J|

V�^\_ _\J9^\m�WhJ$H�IB3 � WY[\J _ z V�F�mXx 3 A �wmnK�VMGXV�KhEGVXWYEImn^wV�F�x mnK;u z F�V�WYEGm�^Tm�xkWh[\J WYK z ^\ZMVXWYJ9_`F	2 }
z)�OA s "0| ="z)�cA¢s¨tE| d3J�_\J9^\m�WYJ4HJI[� ����� � �=z � 5�� |rU 32� 3 v 
 WY[OJ�HOEGFGEI^\JiVXK�x mnK;u EG^O_ z ZMJ9_/HJI � ����� � �

� ����� � ��z  5 
 |rU e ��� ����� � �  5 
,�"� �*� �   5 
 � 3*� z)�OA se�J|
��[\JWGXV�K;E�VXWhEGmn^\V�F�x mnK;u z F�V�WYEGm�^�mXxyz)�OA s "0| ="z)�cA¢s¨tE|3KhJiVX_\g8Uyj E]G�JM^ " � 3 � L �\^\_  ��� � ] �i��763*| �
�  z��,763 � |3g z Z�[�WY[wVXW

z,�� $  �$z p65�� |65 
 | � s +
		� - '�� ����� � ��z  ��z p65�� |D5 
 | e ��" 5 
���� � � �  
 � 3 z)�OA "�rJ| ��z¦r 5�� | e r �
��[\J�H\EGFIEG^\JMV�K2x mnK;u � ����� � ��z �;5�� |2ZMV�^ HUJ�V�FIWhJMKh^\VXWYERGnJMFRIvEI^¨WhJMK;l\KhJ,WYJM_ V�g6WY[\JkKhJ9g;WhKhEGZ,WYEImn^1mXxg�  �  ����� � # z �;5�� |WYm�32� 3 V�^\_$x mnK�ZMm�^�G�JM^\EIJM^\Z9JBd�JB{�E]GnJ E WYg�JPOOlOKhJMg;ghEImn^0HUJMFIm�d

� ����� � ��z  5 
 | e a
q � 	�� Z ] �  � d �



� d _�dD_DZ ' aq � 		� Z ] �  � d 
 _wdD_DZ

' aq k ] � 	 � �  � Z �


� Z _�dD_DZ�i z ' k ] ilf=| �

	 �
Z �  � Z 
 _�dD_DZ

i f_g �
	��
�  � Z 
 _�dD_DZ�i � aq k ] ' ] ilf ' � �

		�
Z ]  
 _�dD_DZ z)�OA "wa�|

i f ' g �
	��
Z  
 _�dD_DZ i aq ' k ] � 	��  
 _�dD_DZ �

KTI ��[\J9mnKhJ9u �cA �OLpWY[\J?H\EGFIEG^\JMV�K x mnK;u � ����� � � mnHcW�V�EI^\JM_ V�g�KhJ9g;WYK;EGZ,WYEGm�^ m�xBWY[\J?H\EIFGEG^OJiV�K x m�Khu�  �  ����� � # z � 5�� | WYm�3 �
3 EIg�ZMmn^eWYEI^ z m z g�V�^\_�ghVXWYEIg �wJ9gpV j��V�Kh_OEG^\{ EI^\J8S z V�FIEIWNI�A�@pm�WhJ WY[wVXW�Wh[\J WYKhV�^\goP
x mnKhu1VXWhEGmn^ 


� e('���
 $  �jFGJMV�_\g�WYm WY[OJ4x m�FGFGm¡dkEI^\{vlwV�KhV�HUmnFGEIZ[F	2 }½x mnK 
 �� 
 �� p ')z � ������� � ' . �¡EI_ | 
 �~e ' ��
 $ " � 	�� EG^�� � ��� 5
a �



dk[\JMK;J � ����� � ��' . �¡EI_�EIgMLOx m�KkV�FGF
.�9 j V�gkEG^fz �OA]a �J|,L\Z9mcJ9KhZ9E]GnJXA
\ J ZMV�^�l\Khm
GnJ�^\m¡d WY[wVXW Wh[\J FGm�ZiV�FIEG�MVXWYEImn^/J9KhK;mnK ZiV�^?HUJ ZMmn^eWYK;mnFGFIJM_ HJI�V�^�JPOOlUmn^\J9^eWYE�VXFGF]I0_\J,P
ZiVAI�EG^\{�x z ^\Z,WYEGm�^�A F6K;JMZ9EGghJ9F]I�L2FGJ,W  _OJM^\m�WhJ1Wh[\J g;mnF z WhEGmn^�m�x z)�OARa¡rJ| ="z)�OARa0a�| V�^O_ FGJ,W  � H=J WY[OJ
ghmnF z WYEImn^?m�xWz)�OA "�rJ|&A42:JM^\m�WhJ HJI � � Wh[\J �9JMKhm JPO�WYJM^OghEGm�^ m�x  � WYm�
p] V�^\_ FGJ9W!' � U e � ��i  
H=JjWh[\J�FGm�ZiV�FIEG�MVXWYEImn^½J9KhK;mnKMA + z K$JM^\J9Kh{EI J9KhK;mnK$JMgoWYEGu1VXWhJMg�HUJMFIm�d V�K;J {nE]G�JM^ EG^ Wh[\J _\mnu1V�EG^
� � % ] U e zAi��  3nq 5��  3nq0|+� zAi�� ] 3nq 5�� ] 3nqE|,A	 ] ��� @ � � ��J � G -*/�� e � z d�5 ZD| � � 1# z����"| 7*- 3�Q*)e/ L"C���A�),>?Q*/S9XCE> 	�9</<1�/<16-`ADCE;<;PC�	�9<>KJ � @iC �
L
-*@�/ 9X-(&

� _ r!5 � ) a CE> � � % ] 34>
��\�����\ �
	 +�	 � - q��
ADCE@ & CE+.-'Q(CE>�&*/X34>6/ � 9 r 9<>
�e- �6-*>
�e-*>6/ZC�A �  5�� ] _ a I � 16-*>�U /<16-*@i- -�VW9P&*/BQ(CE>�&*/M34>6/<&�j e j z l[| U
f 9 r 9<>
�e- �6-*>
�e-*>6/ C�A �  5�� ] &*)6Q(1[/21�34/5/216-�ADCE;<;PC�	�9<>KJ -*@�@(CE@ -(&*/S9<+ 34/�-'16CE;��E&

\�� ' �$z p65 � | \ ]� s +
	 � - ' � $
# \�� ' �=z�� 5�� | \ ] � _
�Wq j ' � u + � � 5 � s - � z)�OA "nq0|

� @(C C�A A�� ^OghJMKoWYEI^\{ 
 e  z p65�� |�EI^Hz)�cA]a¡r0| ="z �OA]aEa�|�V�^O_�EI^eWYJM{�KYVXWhEG^\{�x Khmnu r�WYm�p1I�EGJMFI_\g3Wh[\J4V�P lOKhEGm�KhE
JMgoWYEGu1VXWhJ

\  z p}| \ ]� s?BA C ' � $
# \  z���| \ ] � ?BA C _��Wq jJ\ " \ ] + � ?BA C - �  p?�^� z)�OA " �J|

x mnK:g;mnu1J Z9mn^\goW�V�^eW j e j z l | 9 r�EG^\_\J9l=J9^\_\J9^¨W�m�x �  L � ] AvCpJ9KhJvd�J J Ocl\FGm�EIWYJ9_jWY[\J j��V�K;_\EG^\{EG^\J?S z V�FGE WNIHz �OA]a �J|�gYV�WYEGg �wJM_/HJI[� 6 � 7����� � # z � 5 � |,A�(5EI|�J9dkEIghJ4EIW�[\mnFG_Og
\ � �=z p}| \ ]� s?BA C ' � $

# \ � ��z���| \ ] � ?BA C _
�Wq jT\ " \ ] + � ?BA C - �  p/�^� z)�OA "Xs�|
dkEIWh[jWY[\J ghV�u1J�ZMmn^\goW�V�^eW j e j z l |aV�gaEG^ z �OA "��J|,A � ^ lwV�KoWYEIZ z FGV�KML j EGgpEG^\_OJMlUJM^\_\J9^eWBmXx �  5�� ] A+:^�Wh[\J4m�WY[\J9K�[wV�^\_�L ' ��ghVXWYEIg �wJ9g�WY[\JWj4V�FGJ9Kh|¨EG^$mnKoWY[\m�{nmn^wV�FIEIWNI

� __�p ' �$z p}|D5 
 � � s + � s - ' �  �  ����� � # z ' �$z p}|D5 
 |�e r  
 � 3 � z)�OA " "0|

� ^\ghJ9K;WhEG^\{ 
 e � ]�z d�5 ZD| ' �=z p65 d�5 Z�|3EG^ z)�cA " "E|�d3J�mnHOWYV�EG^
a
q
_
_wp \�� ' �=z p}| \ ]� s +�	 � - ' � ����� � �=z � ' ��z p}|65 � ' �=z p}|}|�e&{ �$z p}|D5 z)�OA " �J|

dk[\JMK;JaWY[OJ:KhJ9ghEG_ z V�F�{ �$z p}|6EGg {nE]G�JM^�HJI { �$z p}|kU e � ����� � �=z � ' �=z p}|D5 � ' ��z p}| | i �  �  ����� � # z ' �$z p}|65 � ] ' �$z p}|}|,LE�A J�A L

{ ��z p}| e a
q � � s Z ] �

� �� d ' �$z p}| � ] _�dD_�Z ' aq � � s Z ] �
� �� d ' ] � z p}|o_�dD_DZ

' aq k ] � � s Z ] �
� �� Z ' �=z p}| � ] _�dD_DZ�i zLf_k ] ilf=| � �

s
Z �
� �� Z ' ] � z p}|S_�dD_DZcz)�OA "nt0|

i f_g � �
s
�
� �� Z ' ] � z p}|S_�dD_DZ �

a�t



��[\JaEI^eWYJM{�KYV�FwWYJ9Khu�g�EI^1Wh[\JpJPOcl\KhJ9ghghEImn^$m�x=WY[\JpKhJMg;EG_ z V�F { �$z p}| V�KhJ�g z l\l=m�K;WYJ9_�HJI ����� ��� % ] V�^O_ZiV�^�JMgoWYEIu VXWhJM_�V�g�x mnFIFGm¡dkg
� { �=z p}| � q a

q � � s Z ] � ��� � ] � ' ��z p}| � ] _�dD_�Z ' aq � � s Z ] � � � � � � ' ��z p}|�� ] _�dD_DZ
' aq k ] ��� s Z ] � ��� � ] � ' �=z p}|�� ] _�dD_DZ7' � f9k ] ilf � � �

s
Z � � � � � � ' ��z p}|�� ] _�dD_DZ

' � f_g � � �
s
� � � � � � ' ��z p}|�� ] _wdD_DZ

q � �
	 ��� 	 ��� s

� ' �=z p65 d�5 ZD| � ] ' ] 
 � �
� ' * � s ' � ] 
�� �
� ' � * � s _�dD_DZ
q � \ ' ��z p}| \ ] � ?BA C �

	�� � 	 ��� s
' � ] 
�� �
� ' * � s _�dD_DZ

q � ' � u + � � 5 � s - \ ' �$z p}| \ ] � ?BA C �
� ^eWYJM{�KYVXWhEG^\{ x Khm�u�r WYm4p�EI^ z �OA " �J|3V�^O_ z g;EG^\{ Wh[\J4l\KhJ GcEIm z gkJMgoWYEIu VXWhJMgkmn^>{ �jd3J4mnHcW�V�EI^

a
q \�� ' �=z p}| \ ]� s +
	�� - ' � $

# � ����� � ��z � ' �$z ��|65 � ' ��z���|}|o_
� q � ' � u + � � 5 � s - � $
# \ ' �$z���| \ ] �
?BA C _�� �

-pg;EG^\{:Wh[\JkV�P lOKhEGm�KhE¨JMgoWYEGu1VXWhJMgYz �OA "��J| ="z �OA "Xs�|
VX^\_vWY[\Jyj��V�K;_\EG^\{pEG^\J?S z V�FGE WNIBx m�K
WY[OJ�H\EGFIEG^\JMV�K*x m�Khu� ����� � �0Z9mnu�l\FGJ,WYJMg�Wh[\J4l\Khm�m�xSA �
� � ����� � � ���	� 	?���<� �

�
.10 
 � @��(6 4 DA:�� �*6�B}D��(@CB}DA3 �
� ^ b�JMZ9WhEGmn^,�$d3J EI^¨WhKhm�_ z Z9JM_�d3J9EG{n[eWYJ9_ b�mnH=m�FGJ?G0ghlwVXZMJMgBV�^\_?g z l\l\FGEIJM_?V GXV�KhEGVXWYEImn^wV�F
V�^wV�FRI�ghEGg
x mnKkWY[\JvlOKhEGZ9EG^\{�l\K;mnH\FGJ9u1g*z�q�A]a�tE| ="z¦qcA]ai�J|,L z�qcARa¡�J| ="z�q�A³q�r0|,A���[\JvbcmnHUmnFGJ G/g;lwV�Z9JMg:EI^�G�mnF]G�JM_ EI^0m z K
V�^wV�FRI�ghEGg3V�ZMZ9m z ^eWkEG^ lwV�K;WhEGZ z F�V�K x mnK3g;mnF z WYEGm�^ HUJM[wVAG�EGm z K�VXW�EI^!�w^\E WNI VX^\_�V�KhJ:V�S z V�FGE W�VXWhE]GnJkWYm�mnF
x mnK6WY[\J�: z g;WhE;�wZMVXWYEImn^ m�x�WY[\J�WYK z ^\ZiVXWhEGmn^1m�x�Wh[\Jal\K;EGZ9EG^\{�l\Khm�H\FGJ9u WhmvV �w^\EIWhJa_\m�u V�EI^ VX^\_ EI^1WY[OJ
_\JMK;E]GXVXWhEGmn^$m�x2{ z V�KhV�^eWYJ9JM_0J9KhK;mnKkH=m z ^\_\g�x mnK�WY[\J WhK z ^\ZMVXWYEImn^�JMK;KhmnK9A%�w{ z K;J#� [¨W �*��[\J GXV�K;E�VXWhEGmn^\V�F
x mnKhu z F�VXWhEGmn^Ogiz)�cA]a¡r0| ="z �OA]aEa�|,Lyz �OA³q�q0| ="z �OA¤qXs�|,Lyz �OA¤q��J| =�z)�OA �nrJ|�V�^\_)z)�OA �n�J| ="z)�OA sDa�|4_\m?V�FGF �\W EG^eWhm
WY[\J:V�H\g;WhKYV�Z,WkghJ,WhWYEI^\{~z �OA]a
| ="z �OA³qE|,A�� ^$lwVXK;WYEIZ z FGV�KMLeWh[\J gYV�u�Ja[OmnFG_\g�x mnK�Wh[\JMEIK3FGm�ZiVXFGEG�9JM_ G�VXKhE�VX^¨WhgMA
\ J�V�EIu ^Om�d WYm�g;mnF]G�J ^ z u1J9KhEGZMV�FGFRI�WY[\J WYK z ^\ZMVXWYJ9_ F	2 }�gMAv�*m$WY[\EIg JM^\_�L~d�J _\EGg;ZMK;J9WYEI�MJvWh[\JMu
HJI�V �
EG^\E WYJ }�FGJ9u1J9^eWpR/J9Wh[\mc_ z2�2}�RM|�EI^�ghlwV�Z9J�A
��[\J$V�HOg;WYKhV�Z9W���} ghJ9u1E¶P _\EIghZMK;J9WhEG�iV�WYEGm�^?mXx z)�OARa�| ="z)�OA¤q0|:KhJMV�_\g?U x m�K�V0{�E]GnJ9^ �w^\E WYJ�_\EGu�JM^OghEGm�^wV�F
g z HOghlwV�Z9J�3���
 3 m�x
_\EIuE3��[e { o w L!�w^\_  � ����]�z��,763���|�� �  z��,7�z)3��
| � |�g z Z�[/WY[\VXW

� �� $  ��z p65�� |65 
 � � ' ��z  ��z p65�� |D5 
 ��| e � "cz p}|65 
 � �"� �*� �  
 � �
3�� z�sOA]a�| ��z¦r!5�� | e r � z�sOA³q0|

a¡�



��[\Jy��} x mnKhu z F�VXWhEGmn^ z�s\ARa�| =�z�s\A¤q0|*EIg�J8S z ERGXV�FGJ9^¨W�Whm4VC�w^\E WYJ�g}I�goWYJMu8m�x + 2 }�g9A�� ^\_\J9JM_�L¨HJI���OcEG^O{
VaHwV�g;EGg�� U e������ ����	�  m�x 3��eL z�sOA]a�| ="z�sOA³q0|5EGg
J8S z ERG�VXFGJM^eW*WYm Vpg}I�g;WhJMu8mXx + 2 }6g*x mnK
Wh[\J3Z9mcJD9�ZMEGJ9^eWGnJ9Z9WYm�K � � mXx  �4dkEIWY[�K;JMghlUJMZ,WpWhm WY[\J4HwV�g;EGg
� U��\^\_y� � � 
 � g z Z�[/Wh[wVXW

N �� � ' : � � e " 5
dk[\JMK;J N EGg�WY[OJ�u1V�g;g�u VXWhKhE O$V�^O_ : EGg�Wh[\J4u1mnu�JM^eWkmnK�goWYERQ�^\J9ghg�u V�WYKhE O

N e � z���
.5���� | � s �  �� 
 � � � � 5 : e � �6z���� 5���
 | �  �� 
 � � � � � z�sOA �J|

�
.F- 
 � @��*: 6�� 6 � : 3 ��� �*3 4�� � B 
 � @��(6X:
�XJ I�JMK � B S�� ^ � >��/ULO9U > ��� ^ � � � O�>�<qUMO 

\ J _OJMghZ9KhEIH=J:d3VAGnJMFIJ9W �2EI^\EIWhJ:}�FGJ9u1J9^¨Whg�EG^�Wh[\J EG^eWYJ9K}GXV�F���e z¦r 5Aa�|,A�2:J��w^\J:Wh[\J u�JMgh[��! {�E]GnJ9^
HJIjWY[\J ^\m�_\J9g!"\q �# L$"ne r!5 � � �D5&q  L�dkE WY[�u�JMgh[�P�dkEG_cWY[ h  A (5J,W�3  HUJ WY[\J g;lwV�ZMJ m�x�l\EIJMZMJ,dkEGg;JFGEI^\JiV�K;g�mn^vWh[\J�u1J9gh[��  z [\EG{n[OJMK�mnK;_\JMK�lUmnFRIc^Omnu1EGV�FGg~m�x=_\J9{nKhJ9J$^�9 apVXKhJ�V�FIghm lUmnghg;EGH\FIJ�Lng;JMJ?� ��� |
dk[\EGZ�[�G�VX^\EGg;[jVXWpJM^\_Ol=mnEI^eWYg:rcL]anAu\TJ4dkKhEIWhJ*{  U e)_\EIu�3  L"{ �  U e r VX^\_ Y  U e {  i.{  N�  A
\ J4J9u1l\FIm
I$Vvd�VAG�JMFGJ,WaH\V�ghEIg
/  % L&" e a 5 � � �D5 Y  L('ye r!5Aa 5�q 5 � � ��m�x�3  dkE WY[$WY[\J4l\K;mnlUJMK;WhEGJ9g8U

3 � e ghlwVX^ � /  % ��r4q)'[q%� 7Ta q*"iq Y  � 5 _OE�V�u z�g z l\l /  % |uq��Bq �# � z�sOA¢s�|
Na^JI$x z ^\Z,WYEImn^ 
 � 3 � [wV�g�WY[OJ�K;JMl\K;JMg;JM^eW�VXWhEGmn^


 e
�
+
 �}#

,.-+
% �}#


 % �  /  % z�sOA "0|

dkEIWh[ Wh[\J/Z9mcJD9�ZMEGJ9^eWYg 
 % �  e z 
 5 0// % |&L�dk[\J9KhJ�WY[\J 0// % V�K;J�Wh[\J/g;mXP ZMV�FGFIJM_ _ z VXF�d�VAGnJ9FGJ,WYgMA �wmnK
 ����]�z0��|�mn^OJ�m�HOW�V�EI^\g�WY[OJ�g;JMK;EGJMg

 e 1+

 �}#
,.-+
% �}#


 % �  /  % z�sOA��J|
dk[\EGZ�[�ZMm�^�G�JMK;{nJMgpEG^���]�z1�w|�V�^\_�EG^[�  # z1�w|,A�R/mnK;JMm
GnJ9K�Wh[\JMK;J4[\mnFG_Og�WY[\J >?CE@�+ -5�:)e9M�E34;P-*>?Q(-

j  \ 
 \ ] l$2 q 1+
 �}#

, -+
% �  q ]  �3 �


 % �  � ] q j ] \

 \ ] l$2 5 rgq �Wq a � z�sOA³t0|

�wmnK 
 ����]�z0��|�d�J�_\J��w^OJ�V l\K;mA:;JMZ,WYEGm�^54 � UJ��]�z1�w| v 3 � HJI$WYK z ^\ZiV�WYEG^O{ z�s\A �J| U
4 � 
 U e �

+
 �}#

,.-+
% �}#


 % �  /  % 5 4 �  U e r � z�sOA¤�J|

a¡�



��[\EGgkl\K;mA:;JMZ,WYEImn^�gYVXWhEGg �\JMgkWY[\J 3!��� @iC VW9<+ 34/ 9XCE> � @iC �6-*@*/�� z��nV�Z�|¨ghmn^�P�WNI�l=JBJMgoWYEGu1VXWhJ
|
\  i 4 �  \ l�2 +�� -=q j q � + $ �(3 - � \  \ l�� +�� - 5 r q � q a 5 �WqspuqL^�' a � z�sOA¤�J|

��[\J�EG^\Z9KhJMu�JM^eWkmnK�_OJ9W�VXEGF�g;lwV�ZMJ9g7)  V�KhJ4_\JD�w^\J9_0HJI
)  U e ghlwV�^ � /  % ��aWq*"iq Y  � 5 'ye a 5&q 5 �!5 � � ��5 ) # U e 3*# � z�s\ARa¡rJ|

��[\JM^
3  e 3  N�  �� )  x mnK ' _ a 5 V�^\_ 3  e

 �
�	�}# ) �15 'X_ r!5 z�s\ARa0a�|

V�^\_��  U e 4  i 4  N�  EGgkV l\K;mA:;JMZ,WYEGm�^�x K;mnu ��]�z0��|3Whmn)  A\ J�{nERGnJ�V�^ JPO\VXu1l\FIJ m�x4d�VAG�JMFGJ,WYg~GXV�^\EGg;[\EG^O{ VXW$WY[\J�J9^\_\lUmnEG^eWYg�rOLRajdk[\EIZ�[ d�J dkEGFGF z ghJ�EI^
bcJMZ,WYEImn^�"cA1�wmnK/' _ r�FIJ9W �  H=JpWY[\Jpu1J9gh[${nERGnJM^$HJI�WY[\Ja^\mc_OJMgrd  % U e "\q �# �  L " e r!5 � � �<5�q  5  A
��[\JM^�d3J4[wVAG�J*{  e q  5  i a�V�^\_ Y  e q  A
\ J _\JD�w^\J WY[OJvd�VAGnJ9FGJ,WYg // % x mnK:FIJ?G�JMF '�e r!5 � � �¶L$"ne a 5 � � ��5 Y  Uax mnK 'ge r WY[OJ x z ^\Z9WhEGmn^�/ # W�V�|XJMg�WY[OJ[G�VXF z J�a4V�W�WY[\J ^Omc_\J d #  e- ] A1�wmnK ' _ a:d3J4FIJ9W j  U e q  % ] A���[\J9^�Wh[\J FGJ,x W�HUm z ^\_\V�K}Id�VAG�JMFGJ,W /   [wV�gyG�VXF z J9g /   z d   |re)q j  L@/   z d  ] |re i j  V�^\_/�MJMK;m$VXWpV�FIF5m�WY[\J9Ka^\m�_\J9gMA���[\JBKhEG{�[¨WH=m z ^\_wV�K!I d�VAG�JMFGJ,W /  , - [wVXg GXV�F z JMg /  , - z d  � - |me q j  L /  , - z d  � - �  | epi j  V�^\_ �MJ9Khm V�W VXFGFm�WY[OJMK�^Omc_\J9gMA���[\J EI^eWYJMK;EGmnK d3VAGnJMFIJ9Whg /  % dkEIWY[`a�o "`o Y  [wVAGnJmGXV�F z JMg /  % z d  ] % � ] |We i j  L/  % z d  ] % �  |�e q j  L#/  % z d  ] % |�e i j  VX^\_��MJMK;m V�WaVXFGF�mXWY[\J9K�^Omc_\J9gMA

�XJ I�J I 	 ��B�@�< � 	 � O�< � @ # @ � � f CE>
<
� ^ WY[OEGg ghJ9Z9WYEImn^ d�J0EI^¨WhKhm�_ z Z9J�WhJM^\g;mnK l\K;mc_ z Z9W1ghlwVXZMJMg�V�^\_½WhJM^\g;mnK lOKhm�_ z Z9W1u1VXWYK;EGZMJ9g EG^ VX^
V�H\goWYKYVXZ9W ghJ,WhWhEG^\{\L�g;JMJ�V�FIghm � sOLua �A�¦AT�*mjWY[\EIgvJM^O_�L V�ghg z u1J�Wh[wVXW ��3 !� � 1� �}# L � e a 5&qjVXKhJ W d�m
_\JM^OghJ�[\EGJ9KYV�K;Z�[\EGZ g;J8S z JM^OZMJMgam�x �\^\EIWhJ�_OEGu�JM^\g;EGmn^wVXF�g z H\ghlwVXZMJMgpm�x*WY[\J�CpEIFGHUJMKoW�ghlwVXZMJMgC3 !

3 !# 
 3 ! 
 � � � 
 3 !� 
 � � � 
 3 ! �
�
m1JMu�l\FGm
I�Wh[\EGg�[\EIJMKYVXKhZ�[JI�EG^�WY[\J�ZMmn^eWhJ O�W:m�x
d�VAG�JMFGJ,W j4V�FGJ9Kh|¨EG^ �2EI^\EIWhJ4}6FIJMu�JM^eW:R/J9Wh[\mc_Ogpd�J
V�FGg;mjV�g;g z u�J Wh[wVXW/3 !� V�_\u�EIWhg�V/d3VAGnJ9FGJ9W H\V�ghEIgvV�gBEG^ z s\A s�|,A/��[\J x z FIF6WhJM^\g;mnKvl\K;mc_ z Z9W g;lwV�Z9J
3�
~U e 3  �
� 3B]� EGg�_OJ��w^\J9_0HJI

3�
me �
# �  �  � � � )   � ) ] � �

V�^\_�d3J4_\JD�w^\J4WY[\J & ��34@i& -a/�-*>�& CE@.� @(C �4)6Q*/ ghl\V�ZMJ m3�
/V�WkFGJ?G�JMF � VXg�HUJMEI^\{ {nE]G�JM^�HJI
m3�
ce �

# �  5  � � � )   � ) ] � 5 z�s\ARa�q0|

dk[\JMK;J�Wh[\J4EG^\Z9KhJ9u1J9^¨Wkg;lwV�Z9JMg7) ! L��me a 5&q�LwV�KhJ�V�g�EI^fz�s\ARa¡rJ|&L\ghJ9J�V�FIghmg�2EI{ z K;J4a�HUJMFIm¡d4A
q�r



x 

y 

W1
0
 ⊗ W2

0
 

W1
0
 ⊗ W2

1
 

W1
1
 ⊗ W2

0
 

x 

y 

W1
0
 ⊗ W2

0
 W1

1
 ⊗ W2

0
 

W1
0
 ⊗ W2

1
 

�2EG{ z KhJ4a0U b�Z�[\JMu1VXWYEIZ m�x*x z FGFUWYJM^OghmnKkl\K;mc_ z Z9W�ghlwVXZMJ 3�
 z FGJ9x W |3V�^\_�WYJ9^\ghm�K�lOKhm�_ z Z9Whg )   � ) ] �m�x:Wh[\JjEG^OZMKhJ9u1J9^eWYgML�K;EG{n[eW�WY[\J/ghlwVXKhghJ/WYJM^OghmnK�lOKhm�_ z Z9W ghlwVXZMJ m3�
�A �wmnK1HUm�Wh[ ghl\V�ZMJ9g�WY[\J/H\E P
mnK;Wh[\mn{nm�^wV�F�g;l\FGEI^\J:d�VAG�JMFGJ,WYgpV�KhJ4_\EIghl\FGVAInJM_�A

Nag;g z u�J�{nERGnJM^ ZMmn^eWYEI^ z m z gvHOEGFGEI^\JiVXK4x m�Khu�g8� ! z �;5�� |4U�3 ! �B3 ! v 
�V�^O_ _\JM^Om�WYJ�HJI : ! WY[OJ
g;WhE]Q=^\JMg;gpu1VXWYK;EGZ9JMg�_\JD�w^\J9_jV�g

� ! + % �  - � + % � �  � - U e � ! z�/ !% � �  � 55/ !% �  |�� z�s\ARa1�J|
(5J9W : ! �  � _\J9^\m�WhJ�Wh[\JBHOFGm�Z�|$u VXWhKhE O�dkEIWh[/J9^eWYKhEIJMg � � ! + % �  - � + % � �  � - � % �  ������ � , - � % � �  � ����� � , - � AT\ J z ghJ4WY[OJgYV�u�J�^\m�WYVXWYEImn^�dk[\J9^�d�JkKhJ,x JMK�WYm Wh[\J�u V�WYKhE OBm�x�ghV�u�J�ghEI�MJ�V�g : ! H z W�dkE WY[ �MJ9Khm�JM^eWYK;EGJ9g�J OcZMJ9lOW
WY[\J4H\FImcZ�| u VXWhKhE O : ! �  � A$\ EIWY[$Wh[\EGgkZMm�^�G�JM^eWYEImn^�L : ! ZiV�^�HUJ4dkK;EIW;WYJM^/V�g

: ! e +
# �  �  � � � : ! �  � �

��[\J4x z FGFUWYJM^OghmnK�l\Khm�_ z Z,Wku V�WYKhE O�EIg�WY[\J9^/_\JD�w^\J9_jV�g

:  � : ] e +"�� - � A - � � ���"�� - s A - � s ���
:   � �  � � � : ] s �  � s z�s\ARais�|

V�^\_�WY[\J & ��34@i& -a/�-*>�& CE@.� @(C �4)6Q*/ u1VXWYK;ERO1W�V�|XJMgkWY[\J x mnK;u
:  m� : ] e +"�� - �	� - s �
�"�� - � � � - � s �
�

:   � �  � � � : ] s �  � s � z�s\ARa "0|

qwa



(5J9W z g6{nERGnJkV�^ J OOV�u�l\FIJ3x mnK�V ghl\V�Khg;JkWhJM^\g;mnK6l\Khm�_ z Z,W6u V�WYKhE O=A�\TJ�ZMmn^OghEG_OJMK�WY[OJ�HOEGFGEI^\JiVXK*x mnK;u1g�  �  	�

��� � � z �;5�� |kV�^\_��  �  ����� � � z �;5�� |�_\JD�w^\JM_ EI^ z �OA �nt0|�VX^\_ z)�cA]a¡�0|,LUKhJMg;l=J9Z9WhE]GnJ9F]I�Aa��[\JvgoWYERQ�^\J9ghgpu VXWhKhEIZMJMg
: 	�

��� m�x �  �  	�

��� � � z � 5 � |,L : ����� m�x �  �  ����� � � z � 5 � |3EG^$Wh[\J4ghlwV�K;ghJ WYJ9^\ghm�Kpl\K;mc_ z Z9Wkg;lwV�ZMJ m3�
�V�KhJ4{nERGnJM^�HJI
: 	�

���
: �����

���
� e : '����

��
 ] 	 + � -� s m� N + � -� � � s '
	 + � -� m� � N + � -� � � s i ' kX{ N + � -� � � � i�kX{�	 + � -� � � i � N + � - �
 ] 	 + � - m� N + � -� � � s '
	 + � - m� �  ] N + � -� � � s i ' kX{ N + � -� � � � i kX{�	 + � -� � � i�� N + � - � z�s\ARa �J|

dk[\JMK;J�Wh[\J4u V�WYKhE O : KhJMV�_\g�V�g
: e N + � - m� � r s] 	 + � - i z # s r s] i f 'r| N + � -� s i f ' g N + � -� '�' kX{6zM% i��0| N + � -�
 � 
i*z # rts] i��E| N + � - i z ' k ] i f=|�	 + � -� 'ZkX{6zM%>i��E|�	 + � -�
 � 
 ilf_g�	 + � - �$�

� ^Lz s\ARa �J|�d�J z ghJ4WY[\J4^\m�WYVXWYEImn^
	�� U e �(� z /  % | � 5�z /  �% � | � � � � + % �  - � + % � �  � - 5 N�� U e ��� /  % 50/  �% � � � � + % �  - � + % � �  � - 5	 � U e �*� z�/  �% � | � 50/  % � � � + % �  - � + % � �  � - 5

dkEIWh[^�  5 
�� � U e�����z d�|  z d�| 
 z d�|  d/HUJMEG^O{ Wh[\Jcz!a9P�_\EGu�JM^OghEGm�^wV�F |�d�JMEG{�[¨WhJM_ ��]aghZMV�F�VXK�l\Khm�_ z Z,WiA
��[\Jvx z FIF
WYJ9^\ghm�K l\Khm�_ z Z,W4ghlwV�Z9J 3�
0[wV�g x z¦qX] � | e xmz&h � ] |a_\J9{nKhJ9JMg m�x6x K;JMJM_Omnu/L=dk[\JMK;JiV�g WY[OJ
ghlwVXKhghJ/WYJM^OghmnK�lOKhm�_ z Z9W�ghlwV�Z9Jjm3�
 [wV�g1ZMmn^OghEG_OJMKYVXH\F]I ghu1V�FIFGJMK _\EIu1J9^\ghEImn^ m{ � e _\EGu�z*m3�
 | e
x zS��q � |Xe xmz&h �  �SFImn{�h�� |&A ��[ z gML*d�VAG�JMFGJ,Wvg;lwV�Khg;J�WhJM^\g;mnK�l\Khm�_ z Z,W�_\EIghZ9KhJ9WhEG�MVXWYEImn^?V�l\l\FIEGJM_ Whm
z ^\ERG�VXKhE�V�WYJ�g;WhmcZ�[\V�g;WhEGZ�GnmnFGVXWYEIFGE WNIpu�m�_\JMFIg5IcEIJMFI_\g~_\JM{nK;JMJ9g
m�x�x KhJ9JM_\m�u m�x\g;EG�MJ�xmz&h��  �SFGm�{1h�� |,A*��[\EIg
gh[\m z FG_�HUJ ZMmnu�lwV�K;JM_ WYm$goW�V�^\_\V�Kh_ �2EI^\EIWhJ }�FGJMu�JM^eW _OEGghZ9KhJ,WYEG�MVXWYEImn^\g VXl\l\FGEIJM_jWhm$_\J9WhJMKhu�EG^OEGg;WhEGZ
GnmnFGVXWYEIFGE WNI u1m�_\J9FGg dkEIWY[sx z&h �  |�_\J9{nKhJ9JMg$m�x x K;JMJM_Omnu/A \ J0JMu�l\[wV�g;EG�MJ�WY[wV�W d3V
G�JMFIJ9W$g;lwV�Khg;J
WYJ9^\ghmnK$lOKhm�_ z Z9W�_\EGg;ZMKhJ,WYEI�iVXWhEGmn^\g ZiV�^ HUJjJiVXghEGFRI JPO�WYJM^O_\JM_ WYm u�mnKhJ�WY[wVX^ : z g;W

 
e q g;lwV�Z9J

_\EGu�JM^OghEGm�^\gMAi\TJ u�JM^eWYEImn^TWh[\J l\K;EGZ9EG^\{�m�x�Z9mn^eWYKYVXZ9WYg�mn^ HwV�g;|�J,WYgvm�x
 
VXghghJ,WYg VX^\_ u z F WYEIghZiVXFGJ

g;WhmcZ�[wVXg;WYEIZXGnmnFGVXWYEIFGEIWNI�u�mc_OJMFGg9LOg;JMJ � a0a���L � a¡�A�5x m�K�_\J9WYV�EGFIgMA

�
.�� ��D � 6 4 D1:,� �*6(B}D �(@CB*DA3 �
\ JTJ Ocl\FImnEIW$Wh[\JTWhEGu�J,PSVX^wV�F]I¨WhEGZME WNI mXx�WY[OJ ghJ9u1EI{nKhm z l\g�{nJM^OJMKYV�WYJM_ H�I Wh[\JT_OE]Q z ghEImn^ lOKhm�ZMJMg;g
z&V8$ 5 (*$�|2EI^Mz¦qcARa�|,L z�qcA¤q0|
HJI VX^1JPOOlUmn^\J9^eWYE�VXFGF]IBZMm�^�G�JMK;{nJM^eWYhE^�_\EIghZMm�^¨WhEG^ z m z grj4V�FIJMKh|¨EI^ z�_ j |
WYEIu1J
_\EGg;ZMK;J9WYEI�iVXWhEGmn^ � a "cL1a ��L�ai�A�¦Ai�wmnK�V/_\J9ghZMK;EGlOWhEGmn^?m�x�WY[\J d3J9FGF6|¨^\m¡dk^ FGm¡d8mnKh_\J9K��¡P g;Z�[\JMu�J�V�^O_
KhJ9F�VXWhJM_�ZMmn^JG�JMKh{�JM^\Z9JvKhJ9g z F WYgkghJ9Jmz Gnmn^�F
J,WYJ9Khgh_OmnK}Q
L�b�Z�[¨d3V�Hjq�rnr �J| � a�t1��A

�XJ ��JMK hE^ P � b >VU
� � <?> � � �CUMOXW
\ J4goW�V�KoW�x K;mnu Wh[\J4ghlwVXZMJ�ghJMu�E P�_\EGg;ZMK;J9WYJ lOKhmnH\FIJMu z�s\ARa�| PPz�s\A¤q0|&A

qnq



�Dm�K r o
l o�w V�^\_ Y ���BL6FIJ9W�� e � ����� ,� �  HUJ�VjlwV�K;WhEIWhEGmn^Tm�xa� e z¦r 5 l |�EG^eWhmY g z H\EG^eWhJMK}GXV�FIg ��� e z p�� �  5 p��u|,L a q g q Y dkE WY[½r e pA#no p  obp ] o:� � �yobp , e
l�A�R/mnKhJ9m
GnJMK9L5d3J _\JD�w^\JvWh[\J�WYEIu1J&P lwVXK;WYE WYEImn^�� , � � dk[\EIZ�[?EIga{nJ9mnu�J9WYK;EGZMV�FGFRI$KhJD�w^\JM_�WYm¡d3V�Kh_Ogu V�W z K;EIWNI dkE WY[ Y g;WYJ9l\gpV�^\_�{nKYV�_OEG^\{vx�V�Z,WYmnK��y� z�r!5Aa�|3HJI p��.e l � , � � A
�wmnK  � �  z	� 563���|WU e � 
 ����]�z�� 563��
|WU 
 � ��
 �!�  z1���C563���|65Rg e a 5�q 5 � � �D5 Y �¨L~_\JD�w^\J WY[OJ
mn^\J&P ghEI_\JM_�FGEIu1E WYg

 5� U e FGEIu
3
� # �  z p�� ' ��|D5 rgq g q Y i a 5  �� U e FGEIu

3
� #��  z p���i ��|65ya q g q Y 5

V�^\_ Wh[\J : z u�l\g��  ��� U e  5� i  �� LkaHq�g q Y i anA
� ^ VX_\_\EIWhEGmn^�L
WYm JMV�Z�[ WYEIu1J1EG^eWYJ9K}GXV�F
���pL2V�l=m�F]I�^\mnu�E�V�F
_\JM{�KhJMJ�z¦V�lOl\KhmAOcEGu1VXWYEImn^�mnKh_OJMK |7��� _ r$dkEIWY[TFGEI^\JiV�K {�Khm¡d�WY[sz�ghFImnlUJ %/|:EI^
WY[\J g;JM^\g;J WY[wVXW ��� e�� %�g���EIg V�ghg;mcZ9E�VXWhJM_�A4��[\J9ghJ ^ z uvHUJMK;g4V�KhJvgoWYmnK;JM_�EG^/WY[\Jv_OJM{nK;JMJ4GnJ9Z9WYm�K� e��V��� � ,� �  A2��[\J9^�Wh[\J�x mnFIFGm¡dkEG^\{pghlwVXZMJ�HUJMEG^O{ z ghJ9_�x mnK*WY[\J�_OEGghZ9mn^eWYEI^ z m z g�j4V�FGJ9Kh|¨EG^vu�J9Wh[\m�_EGg�EI^¨WhKhm�_ z Z9JM_5U

� ) z	� 563���|uU e �  ��� ] z��!563���|uU  � � 
 ��� ) 
 z0��� 563���|D5Rg e a 5�q 5 � � �D5 Y � 5
dk[\JMK;J�� ) 
 z1��� 563���|:_\JM^Om�WYJ9g�Wh[\J ghlwV�Z9J1mXx3lUmnF]I�^\m�u1EGV�FGgpm�x3_OJM{nK;JMJ1VXW�u1mngoW ��� mn^ ��� W�V�|¨EG^O{
GXV�F z J9gkEG^43��eA
\ EIWh[)Wh[\JMg;J½_OJ��w^\E WYEImn^\gMLvWh[\J x z FGFRI _OEGghZ9KhJ,WYJ _ j ghZ�[OJMu�J½K;JiV�_\gTV�g x mnFIFGm¡dkg8U �
EG^\_ � 	��� �
� ) z	� 563���|3g z Z�[/WY[\VXW

� 	�� z � 	��� 5d) |�e z  #<5d) 5# |(' ,+
� �  � � 
 � "�5d)

�"�
� �
� _�p65  ) � � ) z�� 563��
|D5 z�s\ARa�t0|

dk[\JMK;J

� 	�� z  5 
 |rU e
,+
� �  � ��
 � z  � 5 
 |('��6z  5 
 | � _�p(' , �  +

���  z �  ��� 5

 5� |(' z  5# 5 
 5# |�� z�s\ARa¡�J|

@pm¡d FGJ,W�3��Xe m3�
4dkEIWh[vu�JMgh[�P�dkEG_cWY[4h � e q�� � L4� 9 rOL�V�^\_BZ�[\mcm�ghJ3Wh[\J3_ j WhEGu�J goWYJ9l\l\EG^O{adkEIWh[
z ^\E x mnKhu�_OJM{nK;JMJcG�JMZ,WYmnK �cAm\TJ x z K;Wh[\JMK�Z�[\m�mnghJ�%seba�V�^\_ V�{�JMmnu�J9WhKhEGZ WhEGu�J,P goWYJ9lTg;J8S z JM^OZMJ
� , � � EG^.z�r!5 l |pdkEIWh[?{�KYV�_\EI^\{�x�V�Z,WYmnK � ��z¦r!5Aa
|aV�^\_ Y e �1WYEGu�J g;WhJMl\g9A F6K;mcZ9JMJ9_\EG^\{/V�g EI^
� a �OL\��[\u�A "cARa<��LcWY[\J9KhJ�J OcEGgoWkZMmn^\goW�V�^eWhg�� L���9 r EG^O_\JMlUJM^\_OJM^eWamXx Y 5i� g z Z�[�WY[wV�W

\  z l |_i � 	��� z l | \ � s q�� � h! % v� ' ' �#" ) � � z�s\ARa¡�J|
}�ghghJ9^eWYE�VXF*EI^\{nK;JM_\EIJM^eWYg�Whm�_OJMKhERGnJmz�s\ARa¡�J|�V�KhJ WY[OJ�K;JM{ z F�V�K;EIWNI V�ghg z u1lcWYEGm�^

 z p65�� |��%$ ] U e � 
 ���  # z����"| �'& u 
 ��� ] z����"|D5*r4q|f 
/q q 5)(�e a 5�q�� 5 p � z�r!5 l |D5
V�^\_�WY[\J3V�l\l\K;m
OcEIu VXWhEGmn^ lOKhmnlUJMKoWNI z s\A¢�J|,A ��x\d�J3Z�[\m�mnghJ�� e)xmz��SFGm�{1h � � |5E W~x mnFGFIm�dkg5Wh[wVXW \  z l |Vi
� 	*�� z l | \�� s q��Wh  % v� A

q �



�XJ ��J I : � ��@ � � U��fB�> � 	 � ^ f >VU � O ���
F UMO � B�@ �0dgf B�>VU � O�<
��x9���.e|� e x z#�SFGmn{1h � � |,L¨WY[OJ hE^OP _ j WYEIu1J�g;WhJMl\lOEG^\{ z s\A]a¡t0| K;J8S z EGK;JMg�V�x WYJMK�_\JMZ9m z l\FIEG^\{�EG^�JMV�Z�[
m�x�Wh[\J�� WYEIu1J4g;WhJMl\gpWY[\JBghmnF z WYEImn^/mXx � ' avFGEI^\JiVXK�g!I�g;WYJ9u1gam�x�ghEI�MJ�m{ � Ap��[\J9ghJvg!I�g;WYJ9u1g:V�KhJBm�x
WNI�l=J

z . � 5  N ' % ] : |� ��� ���� 	
� �ke
� � 5 ��e|�A5 �
i a 5 � � �<5�r z�s\A¤q�rJ|

dkEIWh[ . � �
�4L~ghJMJ JXA¢{\A4� a ���¦Ag�wmnK V$g;WYV�^\_wVXKh_ �w^\EIWhJ JMFIJMu�JM^eW4HwV�g;EGgML5Wh[\J u VXWhKhE O 	 EGg EIFGF
ZMmn^cP
_\EIWhEGmn^OJM_�V�^\_�J�9�ZMEIJM^eWpl\KhJ9ZMmn^\_OEIWYEImn^\EI^\{ EGg�^\J9ZMJ9ghgYVXK}InA3��[\J�d3VAGnJ9FGJ9WpHwV�g;EGg�dk[\EIZ�[�d�JBlOKhmnlUmnghJ9_
ghm x�VXKaEGg9L=_ z JBWhm�u z F WYEGFIJ?G�JMF5^\mnK;u J?S z E]GXV�FIJM^\Z9JMgaEI^0goW�V�^\_\V�Kh_ B*O�� d�JMEI{n[eWYJ9_�bcmnHUmnFGJ G�ghlwV�Z9JMg9L
EG_\JMV�F�Whm�H z EGFI_�m�lOWYEIu V�FUl\K;JMZMm�^\_\EIWhEGmn^OJMKhg9A
`3mn^\ghEI_\JMK�Wh[\J d3J9EG{n[eWYJ9_0u1V�ghg�u1VXWhKhERO

N�� e � �  # �a]Az d�|:/  % z d�| /  �% � z d�|o_�d�4z�q �# "�| �4z¦q �# � " � | �
+ % �  - � + % � �  � - �

��[\J1d3VAGnJ9FGJ9Whg /  % V�^\_?WY[\J�d3J9EG{n[eWYEI^\{/x z ^\Z9WhEGmn^ � VXKhJ1V�ghg z u1J9_ WYm/gYVXWhEGgox I?Wh[\J x mnFGFIm�dkEI^\{�V�goPg z u�lOWhEGmn^\g
z N*a�|$��[\J4d�VAG�JMFGJ,WYg�[wVAGnJ�mn^\JXGXV�^\EIgh[\EI^\{ u1m�u1J9^¨W8U �  # /  % z d�|  d~e rcA
z N q0|$��[\J d3VAGnJ9FGJ9WhgvHUJMFGm�^\{/Whm )  � 1 z¦r 5Aa�|,A � z KoWY[\J9Khu�mnKhJ WY[\J�d�VAG�JMFGJ,WYgvdkE WY[ r�� g z l\l�z // % |[wVAGnJ4WY[OJ4x m�FGFGm¡dkEI^\{v_\J9ZiVAI�ZMmn^O_\EIWhEGmn^�VXWkdie r�U

� /  % z d�|���q���q  % ] z�q  d�| r 5 � z�/  % | � z d�|���q���q v� % ] z�q  d�| r �  5 d �B�Qr!5&q �# � 5 k�� � #
x mnK/k 9 i  ] i f�A

z N �J|$��[\J4^\mn^O^\JM{eV�WYE]G�J:d3J9EG{n[eWhEG^\{vx z ^OZ9WYEImn^ �4z � |�HUJMFImn^\{ng�WYm�)  � 1 z � 5Aa�|�x mnK�J?G�JMK!I�� 9 r V�^O_
gYV�WYEGg �wJMg � �  � q ��z d�|d u q � � 5 � �  � q � � z d�|d u �  q�� � 5
x mnK�g;mnu1J � � 9 r V�^\_ f���
 V�gkEG^�V�g;g z u�lOWYEImn^ z�N:q0|,A

-p^\_OJMK4WY[\J1V�ghg z u�lOWYEImn^\gcz�NWa�| PPz�N �0|aEIW4[wV�g�HUJMJM^Tl\Khm
G�JM^ EI^ � qA��Wh[wVXW4WY[\JMz�EI^!�w^\E WYJA|pd3J9EG{n[eWYJ9_
u VXghg�u1VXWYK;ERO N � EIg�HUm z ^\_\J9_0EI^ 'M]¡A�N _OEGKhJ9Z9W�ZMm�^\ghJ?S z JM^\Z9J�m�x*WY[\J '9]kH=m z ^\_\J9_\^\JMg;gam�x N�� EGg
WY[\J4J?S z E]GXV�FGJ9^\ZMJ4HUJ9W d�JMJ9^0WY[\J ��]� ^\m�Khu�m�x2Vvx z ^\Z,WYEGm�^

 e 1+
 ��� " + %   % /  % ��� ]� � � r!58a<� �

V�^\_�WY[\J4_\EIghZ9KhJ9WhJ 'M]� ^\mnKhu m�x2E WYg�d3VAGnJMFIJ9WpZMm�J�9�ZMEIJM^eWYg   % ��
BLwE�A J�A LOdkEIWh[
� � �   % � � � ]� U e +

 
+
%
� ] z¦q �# "�|��   % � ] 5

qXs



��[wVXW�EGg9LOx mnK  � � ]� z�r!5Aa�|�Wh[\JMK;J�[OmnFG_\g
\  \ ]��� � � �   % � � � ]� � z�s\A¤qwa�|

Na^wVXFGmn{nm z gjWYm z�sOA³qwa
| [OEG{n[\J9K mnKh_OJMK d3J9EG{n[eWhJM_ ^\mnKhu J8S z E]GXV�FIJM^\Z9JMgTV�KhJ GXV�FIEG_�A 2:J9^\m�WhJ HJI
�  � � # z�r!5Aa�|�Wh[\J d3J9EG{n[eWhJM_ b�mnH=m�FGJ?G ghlwVXZMJ

�  � � # z�r!5Aa�|�e �  ��� ] z�r!5Aa�| � �  � � � ] z�r!5Aa�|65  z!a�|=e r � �
�wmnK  e�� 1 �  " � %   % /  % ���  � � # z�r!5Aa�|3[OmnFG_\g�Wh[\J4^\mnK;u�J8S z ERG�VXFGJM^OZMJ

\  � \ ]� � +
 
+
%
q ]  � ] z�q �# "D|��   % � ] � z�s\A¤qnq0|

\ J4^\m¡d _\J��w^OJBl\K;JMZ9mn^\_\E WYEGm�^\JMK;gkx m�K�WY[\J d�JMEG{�[¨WhJM_�u VXghgku V�WYKhE O
N�� e � �  # �a]
z d�| /  % z d�| /  �% � z d�|o_�d � + % �  - � + % � �  � - V�^\_�x mnK�Wh[\J d3J9EG{n[eWYJ9_/goWYERQ�^\J9ghg�u V�WYKhE O	 � e � �  # � ] z d�|8z // % | � z d�|8z�/� �% � | � z d�|o_�d � + % �  - � + % � �  � - U

� ���� � � � + % �  - � + % � �  � - e � % � % � �  �  � � ] z¦q �# "�|D5 � ��� 3 � � � + % �  - � + % � �  � - e � % � % � �  �  � q ]  � ] z�q �# "D|�� z�s\A¤q �J|

��[\JM^�LpHJI½^\mnKhu J8S z ERGXV�FGJ9^\ZMJ9gHz�s\A¤qwa�|&L z s\A¤qnq0|,L�WY[\J�S z VX^¨WhEIWhEGJMg � ] z z � �� � � | �  % ] N�� z � �� � � | �  % ] |V�^\_
� ] z z � �� � � | �  % ] 	�� z � �� � � | �  % ] | V�K;J�HUm z ^O_\JM_ z ^\EIx m�Khu�F]I�dkEIWY[?KhJ9ghlUJMZ,W�WYm$Wh[\J1u z FIWhEGKhJ9ghmnF z WYEImn^FGJ GnJMF ��A
� ^ V�_\_OEIWYEImn^�WYm1Wh[\J�_OE�V�{nm�^wV�F5l\K;JMZMm�^\_\EIWhEGmn^OJMKhg�EG^Lz�s\A¤q �J|3d�Jv_\JD�w^\J�Wh[\J�l\K;JMZ9mn^\_\E WYEGm�^\JMK;g �� ���3 � � L� ���3 � � VX^\_ � ���� � � dkEIWh[�JM^eWYK;EGJMg�{nERGnJM^�HJI

� z �� ���3 � � | +  � % - � +  � � % � - � ] e �� �
� z /  % | � 5
z�/  �% � | � � � E x "ce " � 5 'Ye ' �
� z /  % | � 5
z�/  �% � | � � � E x "ce " � e a
r J9FGg;J 5

z�s\A¤qXs�|

� z � ���3 � � | +  � % - � +  � � % � - � ] e � % � % � �  �  � � z�/  % | � 5�z�/  �% � | � � � 5 z�s\A¤q "0|
� z � ���� � � | +  � % - � +  � � % � - � ] e � % � % � �  �  � � /  % 50/  �% � � � � z�s\A¤q �J|

\ J Wh[\JM^�_\J��\^\JBlOKhJMZ9mn^\_\E WYEImn^\JMK;g � !	�

��� VX^\_ � !����� L �me � 5 � ��Lcx mnK : 	�

��� V�^\_ : ����� LwKhJ9ghlUJMZ9WhE]G�JMF]I6U
� !	�

���
� !�����

���
� e � ! ' �� �

 ] � ! 3 � � s m� � !� � � � � s ] � ! 3 �  m� � !� � � � � s 5 z�s\A¤qnt0|

dk[\JMK;J � ! e � !� �  m�	� r s] � ! 3 �  i z # s r s] i+f 'r| � !� � � s i f ' g � !� � � iLz # r s] i �E| � !� �  �
 L�V�^O_ � ���3 � � s e�� ���3 � � s A @pm�WhJ�Wh[wVXW � �	�

��� L � ������ V�KhJ _\EGV�{nmn^\V�F�u1VXWYK;EGZMJ9gMA1��[\J1u1V�EI^?_OE]Q=JMKhJ9^\ZMJ�HUJ9W d�JMJM^ ZMV�ghJ �
q "



V�^\_ � � EGg4WY[wV�WvEG^TZiV�g;J�� �pWY[\J�lOKhJMZ9mn^\_\E WYEImn^\JMK4x mnK4WY[\J�d3J9EG{n[eWhJM_ g;WhE]Q=^\JMg;gvu1VXWYK;ERO 	 � s EIg�^\m�WV/_\EGV�{nmn^\V�F�u V�WYKhE O=L
H z WvEIW�[wVXg�ghm�u1J1V�_\_\E WYEImn^wV�F�J9^¨WhKhEIJMg�Z9mnKhK;JMg;l=mn^O_\EG^\{�WYm0Wh[\J d�VAGnJ9FGJ,WYg /� %dkEIWh[ r � g z l\l /  % L
E¦A¢JXA�Wh[\J�d3VAGnJ9FGJ9WhgvVXW4Wh[\J1FIJ9x W�HUm z ^\_wVXK}I�d e r0VXKhJ W�V�|XJM^TEG^eWYm/V�ZMZ9m z ^eWiA@ z u�JMK;EGZMV�F2JPOOlUJMK;EGu�JM^eWYg z ghJ9J � qA� |agh[\m¡d WY[wVXWaWY[\J ZMm�^\_\EIWhEGmn^0^ z uvH=J9Khg4m�x6WY[OJ l\KhJ9ZMmn^\_OEIWYEImn^\J9_
g;WhE]Q=^\JMg;gpu1VXWYK;EGZ9JMg�V�K;J4g z H\goW�V�^eWhE�V�FIF]I1ghu1V�FGFIJMK�EI^�ZMV�ghJ � ��WY[\V�^/EI^$ZiV�g;J?��A

�wmnK
Wh[\J�u1VXWYK;EGZMJ9g 	 ����� U e(. N ' % ] : ����� V�^\_ 	 	�
���� U e . N ' % ] : 	�
���� m�xDWY[\J3x z FGF]I4_OEGghZ9KhJ,WYJ�g;Z�[\JMu�Jd3J�^\m¡d Z9mn^\g;EG_\J9KkWh[\J4l\KhJ9ZMmn^O_\EIWhEGmn^\J9Khg
	 !����� U e z¦fkJJz .�| � ' % ] � !����� |  % ] 5 	 !	�

��� U e z�f�J0z .6| � ' % ] � !	�

��� |  % ] 5 � e � 5 � �#� z�s\A¤q��J|

��[\J�l\KhJ9ZMmn^\_OEIWYEImn^\J9_�u1VXWhKhEGZ9JMg m	 ����� V�^\_ m	 	�

��� V�KhJ
m	 ����� U e z 	 !����� | �  	 ����� z 	 !����� | �  5 m	 	�

��� U e z 	 !	�

��� | �  	 	�

��� z 	 !	�

��� | �  � z�s\A¤q��J|

# @ � � � <�U >VU � O �9JMK G -*/ m	 7*-834> �[C�A /216- + 34/S@�9XQ(-(& 9<>OF � I����*L4I � 16-*>
�/z*m	g|rU e .���� � z}z*m	|' m	 l | 3nqE| | \ m	 \ �  q j o w

	 16-*@i-a/216-RQ(CE>�&*/X34>6/Zj 9P&a9<>
�e- �6-*>
�e-*>6/`C�A . 5(� 34>
� /S9<+.-!LX&*/�- ��&*9��E- " I
� @(C C�A A1\TJBl\K;m
GnJBWh[\J4KhJ9g z F Wpx mnK�Wh[\J4x z FGF�WhJM^\g;mnK�l\Khm�_ z Z,W:V�^O_/Z9mn^\ghEI_\JMK�mn^\FRI m	 ����� A ��[\JBlOKhm�m�xx mnKZm	 	�

��� EGgaV�^wV�FImn{nm z g9A �wK;mnu"WY[\JB^\mnKhu J8S z ERGXV�FGJ9^\ZMJ z�s\A¤t0|kdkE WY[ �We r E Wax mnFIFGm¡dkgkWY[wVXWaJ?G�JMK}I
 � 3�
�dkEIWh[�Z9mcJD9�ZMEGJ9^eWyG�JMZ,WYmnK5SHe z 
  % |�  \ 
 \ q S l N S q�� ] \ 
 \ z�s\A �nrJ|
dkEIWh[ ZMmn^\goW�V�^eWhg �  5 � ] EG^\_OJMlUJM^\_\J9^eW/mXx8��A Nag;g z u�Jjd4A¢F¦A¢mOA¢{\A Wh[wVXW$H\EIFGEI^\JiV�K x mnK;u � ����� z �;5�� |gYVXWhEGg �wJMg � ����� z 
 5 
 |L_ � \ 
 \ ] � A ��[\J9^ z s\A³tE|1dkEIWY[ � e r!5Aa�L4z�sOA³qwa
|�V�^\_ V WhJM^\g;mnK�l\Khm�_ z Z,W
V�Kh{ z u1J9^eWkEGu�l\F]I �  S l � ������ S q S l : ����� SLq�� ] S l � ������ S z�s\A ��a�|
dkEIWh[ Z9mn^\goW�V�^eWYg �  5 � ] EG^O_\JMlUJM^\_OJM^eW�m�x ��A½bcEI^\ZMJ�fkJ�z � l ()� u�z .�| N �/|ce�rjd3J�mnHcW�V�EI^ x K;mnu
z�s\A �nrJ|&L/z�sOA ��a
|�WY[wVXW

fkJ�z � l 	 ��|r_ ��� l 	�� ��5  ��� � � ���
�
	 5

dk[\EGZ�[�KhJMV�_\gkdkEIWh[~�ne 	 � V�g
fkJ�z � l m	*�=|r_ � v \ � \ ] 5  ��� � � ���

�
	 5 z�s\A �eq0|

dkEIWh[ � v EG^O_\JMlUJM^\_OJM^eWamXxB��A�\ J4[wVAG�J� � l 	*� �Jq � . � l N � � ' % ] � � l : ����� � ��q�� � . � \ � \T\ � \ ' � % ] \ z � ������ |  % ] � \T\ z � ������ |  % ] � \ �
q �



\ EIWh[�� U e2� .,� � ' % � � ������������
	���
����� � l 	*� �0q��mz � l � ��|  % � z � l � �=|  % � �
��� �
����� z .6|k_�� � .,� � � � z�� ��� � a ��� ( ����� " � "A� | ��� �!���!"�#��� � l 	*� ��q�� � � z � l 	�� ��|  % � z � l 	�� �=|  % �
� � � � l m	W� ��q �  � � \ � \T\ � \ � z�$ � � �J|
� �!� S "�
�%��&�'��� � z�$ � �)(0| 
*��� z+$ � � �J| #,
���	-� � ��
.�/����
 �.���� � z*m	&' m	 l |u_�� v 5 \ m	 \ q��  � � �
021 � �43 
 �4� �5�'��� � � �63!� �7�!"!#8�9�:
�� � ��#;� � 
 � ���
	��/
*�������=< � �
�>� 1 �5<+"�%�%��'��� � � �93!� �?��"!#;���@
.� � �&#�� � 	)A�!��%&�;�'���!B:
 3!3!� � 3!� �C
��'� � �D� � 
*�!��#��
%&"!�E� � � 021 ���F�&�!��GH"�
*%&�&�'��� � I+$ � �*$HJ 
 � � � �'��%&%LK*
�%���� I �M�&� 1 � 1 �� 
*�E��#��
� � ��
��H� ��J � �
�XJ ��J�� �ON � �_^�P � URQTS
U � � �
%&K*�V� 1 � � A � �/��� �9I�$ � (*W)J 
 3!3!� �,X?���:
��'��%&A��M�&� 1 � 1 �Y����#��
� 3 %��8�/�VZO[\��]6^��_�/� � 
��'���
� � A?�&��%&�!���!B
*�`
 3!3�� �,X?���:
��/�&�
� 0� � <+� �  �Yab� � � 1 �c%������,
 �6� A � �'��� m	 m�Fd me %��;� m�&� 	-�f� 1 �f�&�'� � 
.�/� � �
	���
����!�;�	)AF� 1 � � � � �/
 � �'���gZO[��5]6^ Ihg #8J �ih�#;#�� � �!����B`�'�kjml.nY�&�f<+�
%&%��D� � < � �
�po � � 3 � $ �_qi� 1 
��c� 1 �=�!�
�?r� � � ��
 � �/�;�sZO[��5]6^t�E�;� 1 �?�u<+� � � 1 �F�:
�� � �_X m	 A7���;%�� � �&�'� � 
.�/� � �&�kd 	wv� m� � 
*��� � � � ����"�
*% �x �2d 	 me i 	 �&��� 
��/� � <RA7���!B

\ x � \fy � q�z � �{�  � � �
� % � \ x}| \ �

021 � � �/�
B
�8� 1 � � �M�&� 1~I�$ �_qDl J ��� 3 %��&� � � 1 
��`� I#� %��
B�� � �TJ Z [\��]�^t�_�/� � 
��'���
� � 
 � � � "��E#;�����)���'�
*# 1 �&�;K
�@
*��
*#�#;" � 
*#8A�� I6�� v.� J 
�� �@
��'" � �_��A\���*<�� 1 � � � r�� �'� � � \  I � J z��� � I � J \��
� ��a�� � � 1 ��!� � �&K�
��'���
���*<�� 1 � �2� � � "!%_� ��� ���@j�qD� � ^?��#����.n��021 �2�&�'� � 
��/�_K
� � �
%�"��'���
���*<b� 1 �2%&���!��
 �w� A � �/�;� � �M�_� 1 Z [\�5]6^ � �;GH"!� � � � � 1 �2�@
�� � ��X7r�K
�;#;�/� ��3!� �?�?r"!#;�5�*<�� 1 ��<+� � � I � 
D�\���8�
���c� �¡ '�
 J;I+¢ �� S J8� #��*� 3 
 � �f�M�&� 1£I+$ �_qD� J �6]Y
*# 1 �*<�� 1 � � � 3!� �?�!"�#;� � #�
*�
	�� 3 � � <+� � �E���`����¤ ��O¥ � 3 � � 
��/�&�
� � 	)A�
*�`�_�/� � 
��/�_K
� � # 1 ���E� I+� �;�@j¦qD� � ^7��#*�-�7�¡��n J � U ���
	��/
*���	�§ P N x P7¨ �ª©�«­¬L®�¯�°T±7²R²¦³µ´*¶�·D¸8¹/¯8º�¯F»M¼*²�¯8¹/½.¶R¾g·D¸�®�¯8¿@¯EÀ�¶RºR®�±?¾�¶ °,Á.¹T¿ÂÁ.¹4´7¯8¹OÃ d � I�Ä %��
B�� ¥ªÄÅJ/ÆÇ ¯�Á.¿@¯8ºÈ¹T¶�¸:º�¶R¿@¯:·8º�¯�ÉÊ·D¯'Ë�±�¯8¾Ì¸�¯ �pÍÏÎ � ¶R¾ÑÐ d�IÈW�Ò � J ¼*¾-´\·�É�¼*¹/·D¯ Ç ¹8¶�´.·@¶R¾£·�É�¼7¸�¯�À�¶RºR®g¿@¯�·�®7ÓÀ�¶�´*º+® � ¥EdÔ( v ¥ ³.¶�¯8²_´.·�¼*¾\¼8É)É-¹/Á;Õ
¶R¿E¼*ºÈ¶�Á.¾ ��w¥ÖI � J À�¶Rº+®`¼7¸�¸8±?¹4¼7¸8³@×TØ I � J zÙ��w¥LI � J × ¥ � y ¤O�  ÛÚ {¥À�®7¶�¸�®F¸'¼*¾ÝÜ8¯i¸�Á.¿�É-±7ºÞ¯'´EÀ�¶Rº+®\¼*º6¿@ÁD·8º ¤O� v�ß¥ Ä %��*B6� ¥ªÄ à Á�É�¯8¹'¼*º�¶�Á.¾�·�áâ ¹�ÁDÁÞ° ��a�� � ��
*# 1 �*<�� 1 �M� I Ã J �'���E� � �/� 3�� �9� � �
%&K*� Ã-ã qä%��&�!�,
 ��� A � �/��� � �Y]Y
*# 1 �*<�� 1 � � � � A � �'��� �#,
*��	�� � �*%&K
�;�£���kå d � I�Ä %��
BY� ¥�Ä �TJ ZO[��5]6^k�_�/� � 
��'���
� � ��]Y
*# 1 Z [\��]6^k�&�'� � 
��/�&�
�Ý���)K
�
%_K
� �
��@
�� � ��X7r�K
�;#;�/� ��3!� �?�!"�#;��" � ���!B�¤ ��O¥ � 3 � � 
��/�&�
� � ��æ����!#;�=� 1 �ç�/����
*%w�7"��ç	�� � �*<6�&�/� � 
��'���
� � � �	��*"!�!�!�;��	)A�¤ Ã

�
å ��O¥ �M�_� 1 Ã d � ITÄ %��*BY� ¥�ÄèJ 
��!� ��O¥Ed � I � v�ß¥ Ä %&�
B6� ¥wÄÅJ � é

(
ê



� ����� ���
	���
������������
	�� �������
� �\
�%�%L#;�
� 3 "���
��'���
� � �9� " � ��� 1 ���9
,K
�;%��;� � �!� � # � ��	-��������^?�;#;�/�&�
� $ � ( �&q � �!� � �:
*%&�����;� � "!# 1 � 1 
��× �"!# × ¥ � d q*�%$��*�/�i� 1 
���� 1 � � �=�ä
,K
�;%��8� � �������*� 	��;%��
�!B��'�'& ß Î ( I�W�Ò q JiI h �'� "!� 3 �/�&�
� I h (
J4J �$5�8K
� � � 1 �;%�� �'��� �H"!�E� � ��#,
�%��TX 3 � � ���E���)� �9�'1 �D� � 1 
.�9� 1 �;A � ���;� �/� 1 
,K
�f� 1 � 3!� � 3 � � ��A:�!� � # � �&	��;�����o � � 3 � $ �&q*�
)+*-, . /10�2�3547698:0<;�4-3=/
a�� � � 1 �\o?>c] � �9� � �
%_K
� 1 � � �\�H"!�E� � �&#,
*%&%&Ag�!�g�TX 3 %���#;�&� � �*%�"��'���
� <+� � �ç"!%C
 � 
 � ��
DK�
*�&%C
*	�%����&�B
����� � 
�%�� 0 �`K*� � �&<RA��
" �f3!� ��#;���!B��E�;� 1 �7�!�
%��*B*A�
*�!�F�'�����)K
� � �/�&B)
��'��� 1 ����� 3 
*#;���*< �'3 
 �'� �EB � ����
�Ñ� 1 ��
*#;#�" � 
*#;Au�*<�� 1 �`#;�
� 3 "��/�;� 3!� ��#�� ��� �9�����)� � �?��"!#���
µ�:�7�!�;% 3!� �
	�%�����<+� � � 1 ��# 1 � 1 �� �
%&"��/�&�
��� � �TX 3 %��&#��&�'%&AA@H�!�D�M�L�
a�� �CB d IÈW�Ò�(
JEDGF z ß� Ò?ß�IH �KJ9L�dMBNDÑI�W�Ò � J8� �MO W 
*���'P L\dNQKBMDuI�W�Ò � J %��8�M" � #;�
� � ���!� �� 1 �c<+�
%&%��D�M����Bç�:�7�!�;% 3!� �*	!%��;�RST SU Ø:V z q(XW

� Ä YªÄ � Ø ��� z q(KZ � Ø  4  z�[ Z\W Ä Y�Ä Ø  4� z Ã F W Ø � z Ø H z^] I`_ z Y�J Ø   d a �&� J9L
Ø d W �
�bP L

Ø Idc�Ò�W)J d Ø | �&� BfÒ
U � � �;�2� 1 � �TX�
*#;� � �*%�"��'���
� Ø �/� Ø I`eTÒ W ÒfY!J�dNg v V �¡�ih� '� W � �&� Ikj � W J�I,ß� z Y!J #;� ��I`lmY�J 
*�!��
*�!
 3 �2� 1 �� �&B 1 � 1 
*�!� � ����� a�I`eTÒ W ÒfY�J�� "�# 1 � 1 
��Y� 1 �5o
>c]g� �Y� 
.�/� �-n ���Ì� U ��#��*� � �&�!� � � 1 ��#;�
� � ��
*�)� � ] d q �Z d ßo � � [ d z Wqp � � Ã dpWrp�W �µ
*�!� _ dpWrp¡( � 021 �`K�
 � �C
��'���
�!
*%6<+� � �ç"!%�
��/�&�
�g��<5� 1 ��
*	��DK*�3!� �*	!%��;� � � � 1 �i�
�!�i�&� Its � s l JT� �M�&� 1 � 1 �i	!�&%������,
 � < � �
�vu ß Î ßwyx{z}| Î ~ I-c�Ò�c¦J �&� Its �_qDl J �M�_� 1��Ñd Ã 
*���� dÔW�I ���m�*�6�9�O�!�E�!�*�5
 3!3 %_A�� 1 ��K�
 � ��
*	!%&��� � 
*� � <+� � �:
��/�&�
� � �!� � # � ��	-���F�&��^?��#8�/���*� ( � ( �'�E� 1 � �3!� �*	!%��;� J � 021 � � �'�y���!� �4� �@
.� � ��X��*<2� 1 ��<+"�%�%&AÝ��� � # � �8�/� 3!� �
	!%��;� � ��I ��� � �/�,
�� �*<����?r��bZ �/�&�:�� �'� 3!3 �&�!B=�9� " � �c� 1 ���}r � # 1 ���E���/�=�!� � # � �;�/�y���c�&�`�'���E��<+� � � 1 � � �8X�
*� 3 %&� J� � d ���� ���8�� �7��� �¡ '��   � � ã ��� ���8�� ����� �� /��   � � z Ã � �� /�ßpz Z [�� �� '��   ���ã � � ���8�ß � � F ß# � ãuÃ H � �� '�ß ã�� �� � �� /�ß ã ]�� �� /�  v�� � p
U ���
��%&A�#;�
� � ���!� � � 1 � 3!� �;#��
���!�&�'���
�!� � �*<���A 3 � ���

F-���y� H � � d ��K���� �¡ Î � � � ���y�� Î �   � � ã � �¢� �� Î ß � � F ß# � ãuÃ H ���y�� Î ß ã�� �� ���y�¡ Î ß � p
U ��# 1 �7� � ��� d ß� 
*���Ê�/�&�:� � �/� 3�£ d q W v

�
���u� 1 ���}r � # 1 �;�:�\
*�!�Ê� 1 �\%&�;K*��% �A¤ d I¦¥�Ò§¥,J8�¥çd $�Ò�p�p�p�¨�� <`© � � 1«ª7¬*3!3!� ©DXq­&� ¬¯® ­�©�°b©�° ®/1«ª <+"!%&%�B�±§­�� I Aq­ ª %&�«­�°!B@%�­�° ª�¬ ± � A �§®fª � � ©*< � ­y� ª=� �¡dI�( ! h ß zsq J-²TJT�m¬ °!� ®'1«ª % ª K ª % �k�¤ d I�¥�Ò§¥,J8�³¥Od � Ò�p�p�p;Ò l � <`©�± ®'1«ª´¬*3!3 ±§©,Xr­yµ ¬¶® ­�©�°�©�° ®'1«ªç�43:¬ ± �§ªB�±�­&� I`·M1 ­�# 1i3 ±§©?�!"�# ª�� %y­�° ª�¬ ± � A �§®�ª µ � ©*< � ­y� ª ��¸�¡dG¥,( ! h ß ã q J � � ° ¬ %�%H# ¬*��ª;���¹®/1«ª %�­�° ª�¬ ± � A �§®�ª µ �

(�¨



¬ ± ªE� ©*%&K ª � · ­ ®/1�®/1«ª ± ª;�§®f¬ ± ®�ª �ÑZ [\��]�^ I�(*W
W
J�® © ¬ ± ª % ¬¯® ­&K ª ± ª�� ­��!"�"«µ�� d q W v�ß | ��a:©�± ª�¬ # 1
% ª K ª % ¥ ¬ °!� ® ­yµ ª9e�d Wrp q ·Eª #�©�µ 3 " ®�ª�®/1«ª <+"«°!# ® ­y©�° ¬ % I`®/1rª µ ¬ Xq­�µ ¬ %³°«©?� ¬ % ª ±§±�©�± J¥��?I Ø���� JYd µ ¬ X�
	

�� Ø Ä � 	 IÈWqp q Ò�c¦J z Ø���� IÈWrp q Ò�c J �� Ò·M1«ª ± ª Ø ­ � ®'1«ª�ª X ¬ # ®�� ©
%&" ® ­y©�° ¬ °!� Ø���� ­ � ®'1«ª a�­�°r­ ®fª ]Y% ª µ ª ° ®M� ©*%�" ® ­�©�° �r¬ °!� 3 %y© ® ®/1rª K ¬ %&" ª��©*< ¥
��¬ B ¬ ­y° �§®2� ¬ °!� ��k����ª ª a�­&B
"«± ª�( �

10
2

10
3

10
4

10
5

10
6

10
−6

10
−5

10
−4

10
−3

degrees of freedom

m
ax

|u
 −

 u
F

E
|

a�­�B*"«± ªE(q�c021rª µ ¬ Xq­�µ ¬ %=°«©?� ¬ % ª ±§±�©�±�©*< ®/1rª a�]�� � ©
%&" ® ­y©�° ¬¯® µ ¬¶® "«±§­ ® A�� dÙWrp q´©�° ®'1«ª <+"!%�%B�±�­&� I�� � µ ¬ ±�@ ª ± J8�:¬ °�� ©�° ®'1«ª��'3:¬ ± ��ª B�±�­&� I�� � µ ¬ ±�@ ª ± J �
h °«© ®/1«ª ±=± ª�� "!% ® ­y° ®'1 ­ � �r­�± ª # ® ­�©�°�­ � ®/1«ª <`©
%&%�© · ­�°�B!�ªa:©�± ®/1rª æ ª��-® ©�°�µA©7� ª % I��§ª�ª�I�( �_q
q J r IÈ( �&q (
J <`©�±®/1«ª�3 ±§­�# ­�°!B=o
>c] �:¬ °!� Its � $H(*J r I{s � $¹s)J <`©�±+­ ®/� K ¬ ±§­ ¬¯® ­�©�° ¬ %�<`©�±�µç"�% ¬¯® ­�©�° J?¬ #�%�© ��ª ��<`©�±§µ � ©
%�" ® ­�©�°­�° ®fª ±�µ � ©*< ­�° ®fª B�± ¬ % � ­ �<¬ K ¬ ­&% ¬�� % ª j¦q ( n�� U ª "�� ª�®/1 ­�� ¬ K ¬ ­&% ¬�� ­�%�­ ® A ® ©�# ©�µ 3:¬ ± ª+®'1«ª ª X ¬ # ® K ¬ %&" ª �® © ®/1«ª K ¬ %&" ª ��� ®�ª µ7µA­y°!Bç<`±�©�µ °H"«µ ª ±�­&# ¬ %��§­�µç"!% ¬¯® ­y©�°�� 0 © ®/1 ­�� ª °!��� ·<ª # ©�°��§­�� ª ± ¬ ]�"«±�© 3³ª�¬ °# ¬ %&%K© 3r® ­y©�° · ­ ®/17®/1«ª µA©7� ª % 3«¬ ± ¬ µ ª ®�ª ± �"! d q#�%$ dÔ(qp �&�&' d W � _ d Wrp�W �%��[ d z Wrp �&� Ã d W �( dÔWrp � ¬ °�)�� dÔWqp �&� 0 ©EB ªi®�®'1«ª °+*«µ ª ±§­�# ¬ %���©
%�* ® ­y©�°�� ·<ª # 1 ©q©�� ª�B-,�d IÈW?Òk¨)J DÑIÈW?Òksrp¡(
J � � °0�¬.� % ª �:q ¬ °�) ( � ·<ª ) ª °«© ®�ª/� A Ø x10 ®'1«ª%ª X ¬.2 ® K ¬ %�* ª ©*< ®'1«ª © 3r® ­y©�° ¬¯®¢®'1«ªE3 ©�­y° ®�I�3�ÒfY!J�¬ °%)� A Ø �54 Î 4¡� � �Ø �54 Î 4¡� ®/1«ª ¬*3!3 ±�©,Xq­�µ ¬¯®fª )ÑK ¬ %�* ª © �r®f¬ ­�° ª ) � A6*���­y°!BÝ% ª K ª % ¤ d I�7�Ò
7�J ­�° ®/1rª � 3:¬¯® ­ ¬�8
)«­�� 2 ± ª ® ­y� ¬¯® ­�©�°A©�° ®'1«ª <9* 8�8 B�±�­�) ¬ °�) ®'1«ª � 3:¬ ±:� ª B�±§­�)�� ± ª � 3Xª;2 ® ­&K ª;8 A�� 021«ª �:* 3³ª ±:� 2 ±�­ 3r® �+�<� 1!3 )bZ± ª < ª ± ® © ®/1«ª �}r=� 2�1«ª µ ª ± ª � 3Xª;2i® ­&K ª;8 A ® © 1!3 r>)bZ ® ­�µ ª r>� ®fª;3!3 ­y°!B��fa:©�± ®/1«ª �}r=� 2�1«ª µ ª � ·Eª?2�1 © ©#� ª� d ß² ¬ °�) ®'1«ª¢® ­�µ ª � ®fª;3 £�d~Wqp¡W q�� � ° ®/1«ªO1!3 r>)bZ 2�¬ � ª � ®'1«ª B ª ©�µ ª ® ±�­ 2�3:¬ ± ® ­ ® ­y©�°A@CB Î D <`©�±®/1«ª�® ­�µ ª ­�° ®fª ±4K ¬�8 Ð d IÈW�Ò � J ­��-� ª ®�® ©/E d � ¬ °�) ( d Wrp s �«­�� ª � WOdGe |GF e ß F p�p�p F e B d �· ­ ®'1 e � d � ( B v�� � _ d q Ò�p�p�p;Ò EH� U ª�¬ �:� *«µ ª ®/1rªI2 ©�±�± ª � 3 ©�°%)«­�°!B 3 © 8 A °«©�µ7­ ¬.8 ) ª B�± ª ª K ª;2 r® ©�± Ã ® © �³ª Ã d�IÈW?Ò q Ò q Ò q ÒKJ
J � 0 ©L��© 8 K ª�®/1«ªI8 ­y° ª�¬ ±��ÛA&� ®fª µL�
� ·<ª *�� ª ± ª � ®k¬ ± ®fª )ÝZ [NM5]6^ I�J*W
W)J¬ °�) ­ ®�ª ± ¬¶®fª9® © ¬ ± ª
8�¬¯® ­&K ª ± ª �§­�)�* ¬�8 ©*<�q W v&O �

J l



021«ª K ¬�8 * ª ��© �r®f¬ ­�° ª ) ©�° ®'1«ª � 3:¬ ±:� ª B�±�­�) ¬ ± ª 8yª �:� ¬.2;2 *r± ¬¯®�ª ®/1:¬ ° ®'1«ª ©�° ª �"© �r®f¬ ­�° ª ) ©�° ®/1«ª <9* 8�8B�±�­�)��\­�°�) ª�3Xª °�) ª ° ® ©*< ®/1«ª µ ªi®/1 ©<) ©*< ® ­�µ ª )«­�� 2 ± ªi® ­y� ¬¯® ­�©�°��:a:©�± ª X ¬ µ 3�8�ª � ®'1«ª ± ª;8�¬¯® ­_K ª´ª ±§±�©�±©*< Ø � � à Î à � ¬¶®9®/1«ªi3 ©�­y° ®=I�3�ÒfY�JMd I q Ò�Wrp5J
J ­�� ¬*3!3 ±�©,Xq­�µ ¬¯® ­_K ª;8 A srp l c q W v � � ·M1«ª ± ª�¬ � ¬¶®�®/1«ª � ¬ µ ª
3 ©�­�° ®<®'1«ª ± ª;8�¬¯® ­_K ª�ª ±§±�©�±<©*< �ØK� � à Î à � ­�� ¬�� ©#* ® � p � c q W v { � U ª © �r®f¬ ­�° ��© 8 * ® ­�©�°��?©�° ®/1«ª � 3:¬ ± � ª B�±�­�)¬�� ©#* ®GJ*W�® ­yµ ª �ä< ¬ � ®�ª ± ®/1«¬ ° ©�° ®'1«ª <9* 8�8 B�±�­�) · ­ ®/1 2 ©�µ 3«¬ ± ¬��%8�ª ¬�2
2 *«± ¬�2 A��U�ª ± ª µ ¬ ±�@ ®'1:¬¯®C· ­ ®/1 ©#*«± 2�1 ©�­ 2�ª � ©*< ®/1«ª ® ­yµ ª )r­�� 2 ± ªi® ­�� ¬¯® ­y©�° 3:¬ ± ¬ µ ªi®fª ±:�;� ®'1«ªO1�3 r=)bZ ® ­�µ ª r
� ®�ª�3!3 ­y°!B�Aq­ ª;8 )�� 8�ª � � ¬�2;2 *«± ¬¯®�ª K ¬.8 * ª � ®'1:¬ ° ®/1«ª �Dr=� 2�1rª µ ª � � ° ®'1«ª © ®/1rª ± 1:¬ °�) � ¬¶® 2 ©�µ 3:¬ ± ¬.��8�ª¬�2;2 *«± ¬.2 A 1!3 r>)bZ ® ­�µ ª r=� ®fª;3!3 ­�°�B · ¬ � ¬�� ©#* ® � W�� < ¬ � ®fª ± ®'1:¬ ° ®/1«ª �Dr=� 2�1rª µ ª �
I�3�ÒfY�J I q#� W � J
J I q#� W ��� J I q�� �&� W ��� JØ x10 W �_q W J*W � J W �&q s�¨ J � ê W �¡� s J�¨�¨ lØK� � � Î � � W �_q W q W l s W �&q s
ê �
� s W �¡� s J � s �ØK� �	� Î �Þ� W �_q W q ê l J W �&q s�¨
W l W W �¡� s J�¨ J �ØK� � O Î O � W �_q W qDl ê#J W �&q s�¨ J#J � W �¡� s J�¨)ê¯sØ � � à Î à � W �_q W J*W q J W �&q s�¨ J ��� W �¡� s J�¨�¨ �Ø�

������ � Î � � W �_q W q W � ê W �&q s
ê � W � W �¡� s J � ê�JØ 

������	� Î �Þ� W �_q W q ê � ¨ W �&q s�¨
W � s W �¡� s J�¨ � sØ 

������ O Î O � W �_q W qDl s l W �&q s�¨ q ¨
W W �¡� s J l�q*qØ 

������ à Î à � W �_q W qDl*l W W �&q s�¨ J q�� W �¡� s J l J¯s
0�¬.��8�ª q ���?¬�8 * ª ��©*< ¬�� ¬�8�8 © 3r® ­y©�°­�° ®/1rª æ ª � ® ©�° µA©<) ª
8�� <9* 8�8 B�±§­�)��

I�3�ÒfY�J I q#� W � J
J I q#� W ��� J I q#� �<� W ��� JØ x10 W �_q W J*W � J W �&q s�¨ J � ê W �¡� s J�¨�¨ l�ØK� � � Î � � W � W)ê ��q ¨ J W �&q s � s�¨ � W �¡� s q
q W
ê�ØK� �	� Î �Þ� W � W l�q
q s � W �&q s l
� W�s W �¡� s J � ¨ ��ØK� � O Î O � W �_q W
W � ¨ J W �&q s l J q}� W �¡� s J
ê
ê l�Ø � � à Î à � W �_q W J �?q�� W �&q s�¨
W l)� W �¡� s J�¨ � ê�Ø�

������ � Î � � W � W)ê ��q ê q W �&q s � s � ¨ W �¡� s q
q}� J�Ø 

������	� Î �Þ� W � W l�q
q W � W �&q s l)� s � W �¡� s J
ê�s�s�Ø 

������ O Î O � W �_q W
W � ê�s W �&q s l J �*l W �¡� s J�¨ q,��Ø 

������ à Î à � W �_q W J
ê �!q W �&q s�¨�s � ê W �¡� s J�¨ l*�
0�¬.��8�ª Jq���?¬�8 * ª �¢©*< ¬�� ¬�8�8 © 3r® ­y©�°­�° ®'1«ª æ ª � ® ©�° µ7©&) ª
8�� � 3:¬ ± � ª B�±�­�) �

)+*�� ���98:0<6 3����! "���$#§4-4%� 6$�'& 0<6'&�#d0(�*)
+mª ® *���°«© · ± ª ® *«±�° ® © ®'1«ª�3 ±�© ��8�ª µ ©*<5°+*«µ ª ±�­ 2�¬�8�3 ±�­ 2 ­y°!B ©*<=© 3r® ­�©�° 2 ©�° ® ± ¬.2 ® �
� U�ª � 1«¬�8�8Xn ±:� ®
��© 8 K ª <`©�± ®'1«ª�3 ±�­ 2�ª ©*< ¬ ] *«±�© 3Xª�¬ ° 3 * ® ­�° ¬ ° *«° 2 ©�±�± ª;8�¬¯®fª ) 2�¬ � ª:I [ d W)J *%��­�°�B ®'1«ª ± ª�¬�8Ö3 ±§­ 2�ª3 ©*< ®/1«ª *«°�) ª ± 8 Aq­y°!B ¬ �:� ª ® ¬ � ·<ª;8�8?¬ � ®'1«ª 8 ©
B�r ® ± ¬ °��4<`©�±�µ ª ) 3 ±§­ 2�ª W d 8 ©
B I�3YJ�¬ °�) 2 ©�µ 3:¬ ± ª®/1«ª ± ª �:* 8 ® �;� 021rª ° ·<ª � 1:¬.8�8�2 ©�°%��­�) ª ± ¬I2 ©�±§± ª
8�¬¯®�ª ) 2�¬ � ªçI [�,d W)J � U ª 2 ©�°��§­�) ª ±E­�° ¬�8�8�2�¬ � ª � ®/1rª
^ ®fª ­�°?rÞ^ ®fª ­�° µ7©&) ª
8\aVI`Y!JVd�Ä YªÄ�¬ � ®/1rª <9*r° 2 ® ­�©�° ©*< ®/1«ª � ±�°�� ®fª ­�°?r.- 1�8yª ° �³ª
2 @ 3 ±§© 2 ª �:�
�
/L©�«L©10 243657378
N x}x P:91;?QDP:< 8 ;�=�P
>@?«ª�A © 8�8 © · ­�°CBED ¬ ± ¬ µ ª ®fª ±:� ¬ ± ªb®f¬ @ ª ° ! d J*W ��] d q#� Z d ßo ² �C[ d W � _ d Wrp J � Ã dWrp�W � ¬ °�) � d q#� U�ªb·E¬ ° ® ® © ¬ DCD«±§©DXq­yµ ¬¯®�ª�®F?«ª K ¬�8 * ª © A�®F?«ª ©�D ® ­�©�° � ­y° ®
?rª )«©�µ ¬ ­�°B d GÈW?Ò q}� W)J�DHG z q p � Ò q p � J �Êa:©�± ®
?«ª ± ª�¬�8 D«±§­ 2�ª ·<ªN2 ©�µID%* ®fª ®
?rªb¬ DJD«±�©,Xq­�µ ¬¯® ­_K ª �§© 8 * ® ­�©�°­�° ®
?«ª )«©�µ ¬ ­�° B-,ÊdKGÈW�Ò � W
W)J�D6G zL� Ò � J ¬ °�) ± ª � ® ±§­ 2 ®�®
? ­��I��© 8 * ® ­y©�° ® © ®F?«ª �§µ ¬.8�8�ª ± )«©�µ ¬ ­�°B � >@?rª ± ª�¬ ��©�° A ©�± ��© 8 Kq­y°CB ­�° ®F?«ªN8�¬ ±FB ª ± )«©�µ ¬ ­�° B-, ­�� ®
?:¬¯®A®
?«ªM? ©�µ7©�B ª °«©#*��A>9­�±§­ 2N?�8yª ®

s
W



� ©�*«°�) ¬ ±�� 2 ©�°�)r­ ® ­y©�°�� Gts ���)� J"¬¯®<Y=d�� � ¬ °%) ¬¯® 3£d � W
W ¬ ± ª °«© ® � ¬¯® ­�� n:ª ) � � � � D«±�©<)�* 2 ­�°CB ¬
� ©�*«°�) ¬ ±�� 8�¬ � ª ± ¬¯®"Y=d�� ��� >@?«ª ��© 8 * ® ­�©�° � ­�° B ­���°«© ®
¬ � ª;2 ®�ª ) � � ®F?«ª � ª�¬ ± ® ­ n�2 ­ ¬�8+� ©#*«°�) ¬ ±��2 ©�°%)«­ ® ­�©�°��
�> © )«­�� 2 ± ªi® ­y� ªE®F?«ª��¯¬ ±§­ ¬¯® ­�©�° ¬.8�A ©�±�µ * 8�¬¯® ­�©�° Gts ���H�	��r G{s ��� ê � ­�° B-, � ·<ª ®k¬ @ ª+¤Ñd G{¨�Ò �
� A ©�± ®
?«ª A * 8�8®fª °���©�±$Dr±�©<)�* 2 ® � D ¬�2 ª �m­�� ª � ¨ 8�ª���ª
8 ��­�° W r 2 © ©�± )«­�° ¬¶®fª )«­y± ª
2 ® ­y©�° ¬ °%)�� 8yª���ª;8 � ­�° Y r 2 © ©�± )«­�° ¬¶®fª
)«­�± ª;2i® ­�©�° ¬ ± ª *%� ª ) �ia:©�± ®
?rª �}r=� 2N?«ª µ ª�·<ª 2N? ©q©#� ª � d ß² G � ± ¬ °«@
rd$�­ 2N? © 8 ��©�°
� ¬ °�) ® ­yµ ª � ®fª D£:dsWrp�W q 8yª�¬ )r­�°CB ® © ¬ 8 ­�° ª�¬ ±����<� ®fª µ · ­ ®
? � � ¨ l ê *«°«@�°«© · °�� · ? ­ 2N?�?:¬ � ® © �³ª ��© 8���ª ) E d q W
W �® ­yµ ª �;� > © ��© 8���ª%®F?«ª 8 ­y° ª�¬ ±I���<� ®fª µ � ·<ª *�� ª�®F?«ª D«± ª
2 ©�°%)«­ ® ­�©�° ª ± © A�® �:D ª�����¬ °�) ¬ DJD 8 � ®
?rª± ª � ®k¬ ± ®fª )iZ [NM�]�^ G�J*W
W ��� · ? ­ 2N? ­ ®fª ± ¬¯®�ª � *«° ® ­ 8¹®
?«ª ± ª
8�¬¯® ­ ��ª ± ª �§­�)�*�*rµ ­�� ��µ ¬�8�8yª ± ®F?:¬ °I� d q W v à­�° ª�¬�2N? ® ­�µ ª � ®fª D�� � ° a5­ B#*«± ª%s ·Eª D 8 © ®�®
?rª °+*«µ ª ±�­ 2�¬�8 �§© 8 * ® ­�©�° � ­�° ®F?«ª )r©�µ ¬ ­�° B � > ©

0
50

100
150

−1.5
−1

−0.5
0

0.5
1

1.5
0

2

4

6

8

10

12

14

16

18

S
y

U

a�­ B#*«± ª9sr�">@?«ª¢¬ DCD«±§©DXq­yµ ¬¯®�ª ) ��© 8 * ® ­�©�° © AY� ± ª � ® ±�­ 2 ®fª ) ® © ®
?«ª )«©�µ ¬ ­y° BN¬¯® � d q#�
2 ©�µ D ¬ ± ª�®
?«ª�¬ DCDr±�©,Xq­�µ ¬¯®fª ) �§© 8 * ® ­�©�° � © �r®k¬ ­�° ª ) ­y° ®
?«ª ± ª�¬�8 � D«±�­ 2�ª � ªi®�® ­�°CB�� ·<ª D ª ± A ©�±§µ ®
?rª
� ¬ µ ª ��­�µ * 8�¬¯® ­�©�° 2N?«¬ °CB�­y°CB ® © 8 © B �:D«±§­ 2�ª © A ®
?«ª *«°�) ª ± 8 �q­y°CB ¬ �:� ªi® � U ª *�� ª�®F?«ªG2 ©�µ D�* ®k¬¶® ­�©�° ¬�8
)«©�µ ¬ ­�° B d G z ê?ÒTê � D6G zL� Ò �
��� U ª 2N? ©q©#� ª ®
?«ª � ¬ µ ª )«­�� 2 ± ª ® ­�� ¬¶® ­�©�°�D ¬ ± ¬ µ ªi®fª ± � ¬ ��­�° ®
?rª± ª�¬�8 D«±§­ 2�ª � ª ®§® ­�°JB�� ¬ °�) ¬ B ¬ ­�° ®
?rª D«± ª
2 ©�°�)r­ ® ­y©�° ª ±"© AK® � D ª���� �)a5­ B#*«± ª � � ? © · � ®
?«ª © D ® ­y©�° �¯¬�8 * ª© �r®f¬ ­�° ª ) � � �§© 8�� ­y°CB ®
?«ª D«±§© ��8yª µ ­y° ± ª�¬.8 r.Dr±�­ 2 ª G`® ©�D
� ¬ °�) ­y° 8 ©�B�r�D«±�­ 2�ª G � © ®§® ©�µ����
/L©�«L©&« 2 8�� x.x�� 9 ;�� � < 8 ;�= �
��ª ��© 8���ª$A ©�± ¬ ] *«±�©�D ª�¬ ° D�* ® ­y° ¬?2 ©�±�± ª
8�¬¯®�ª ) 2�¬ � ª�· ­ ®
? ®
?«ª A © 8�8 © · ­�°CB�D ¬ ± ¬ µ ªi®fª ± � ! d J	� �] d q#� Z d ßo ² � �£d��rp qD�&� [ d z �qp �&� _�d��qp J � Ã d��rp�� �&� ¬ °�)F� d q#� >@?«ª 2 ©�µ D�* ®k¬¶® ­�©�° ¬�8
)«©�µ ¬ ­�°�­�� B-,sd G���Ò � ��� � D G��?Ò ����� ¬ B ¬ ­y° 8�¬ ± B ª ± ®
?:¬ ° ®
?«ª )r©�µ ¬ ­�° B�d G��?Ò q}� � � DHG���Ò q p ���© A ­�° ®fª ± ª � ® � >@?«ª )«­�� 2 ± ª ® ­y� ¬¯® ­�©�° D ¬ ± ¬ µ ªi®fª ± � ¬ ± ª´¬ ��­�° ®
?rª *«° 2 ©�±�± ª
8�¬¯®�ª ) 2�¬ � ª � >@?«ª � ® ­y�³° ª � �

s q



0 100 200 300 400 500
−4

−2

0

2

4

S

y

0 50 100 150
−1.5

−1

−0.5

0

0.5

1

1.5

S

y

200 400 600 800 1000

−3

−2

−1

0

1

2

3

S

y

0 50 100 150
−1.5

−1

−0.5

0

0.5

1

1.5

S

y

a�­ B�*«± ª � � � D ® ­�©�° D«±§­ 2�ª � © A ] *«±§©�D ª�¬ ° �¯¬ °«­ 8�8�¬ D%* ®¢¬¯® � d q#�\[ d � � � ° ®F?«ª 8�ª A¦®�® ©�D�� ®
?rª
��© 8 * ® ­y©�°b­y° G���Ò � ��� � D G z'� Ò ����© �r®k¬ ­y° ª ) � �A��© 8�� ­�°CB ®
?«ª ± ª�¬�8 r�D«±�­ 2�ª�ª � * ¬¯® ­�©�°��X±�­ B ?¹®�®F?«ª � ¬ µ ª
��© 8 * ® ­y©�° ± ª � ® ±�­ 2i®fª ) ® © G���Ò q}� � � D4G z q p � Ò q p ����� � ° ®F?«ª�8�ª A¦® � © ®§® ©�µ ®
?«ª ��© 8 * ® ­�©�° ­y° ®F?«ª )«©�µ ¬ ­�°­�� Gtg v&O Òkg O � D G z'� Ò ���?© �r®k¬ ­y° ª ) � �L��© 8�� ­�°CB ®
?«ª 8 ©�B�r�D«±�­ 2�ªCª � * ¬¯® ­�©�°%­��")r­��FD 8�¬ � ª )�� � ° ®
?«ª ±�­ B ?�®� © ®�® ©�µA� ¬ B ¬ ­y° ®
?rª ��© 8 * ® ­y©�° ± ª � ® ±�­ 2 ®fª ) ® © G���Ò q}� � � D G zOq p � Ò q p �	��� � ° � © ®F? 2�¬ � ª �
� ®F?«ª � ©#*«°�) ¬ ±��8�¬ � ª ± D«±�©<)�* 2 ª ) � � ®F?«ª�¬ ± ® ­ n�2 ­ ¬�8 � ©�*«°�) ¬ ±�� 2 ©�°�)«­ ® ­�©�° 2�¬ ° �³ª © � � ª ± ��ª )��

µ ¬¶® ±�­�� � w�x{z}| © A³®F?«ª ¬ ±�­��§­�°CB 8 ­�° ª�¬ ± ���<� ®fª µ1­�� Dr± ª;2 ©�°�)«­ ® ­y©�° ª ) · ­ ®F?7®F?«ª D«± ª
2 ©�°%)«­ ® ­�©�° ª ±
© A ® �:D ª��� � � °�a�­ B�*«± ª �<� ·Eª � ? © ·N®
?«ª ��© 8 * ® ­�©�° ¬¯® � d q#�
)+*�� � 0</ 6¢0(�$�92¸0<6'&�#d0 �*)
��ª � ? © · ®F?:¬¯® ©�*«±9°+*«µ ª ±�­ 2�¬�8 � 2N?«ª µ ª )r© ª � ¬�8 �§© ¬ DCD 8 � A ©�± ©�D ® ­�©�°%� · ? ­ 2N?�¬ ± ª µ7©�± ª ��©�D ? ­��Ûr® ­ 2�¬¯®�ª ) ®
?:¬ ° �§­�µ D 8�ª�� *«±�©�D ª�¬ ° © D ® ­y©�°��;�Oh � ¬ ° ª

�
¬ µ D 8yª ·Eª 2 ©�°���­�) ª ± ¬ 2 ©�µIDX©#*«°%) © D ® ­y©�°��¬�8 �§© 2�¬�8�8yª )
	§©�D ® ­�©�° ©�° ¬ ° ©�D ® ­y©�°����\­�� ª � 2 ©�µIDX©#*«°�) ©�D ® ­�©�°%� ?«¬ ��ª *«°%) ª ± 8 � ­�°CB ¬ � � ª ® � · ? ­ 2N?¬ ± ª�®F?«ª µ � ª
8���ª ��© D ® ­y©�°�� � A ©�± ª

�
¬ µ D 8�ª � ¬?2�¬�8�8 ©�° ¬ °«© ®F?«ª ± 2�¬�8�8 �

��ª °r© · D«±§­ 2�ª ¬ 2�¬�8�8&2 ©�µIDX©#*«°%) ©�D ® ­y©�° A ©�± ®
?«ª-2�¬ � ª ®F?:¬¯®�®F?«ª *«°�) ª ± 8 � ­�°CB�©�D ® ­�©�°�­�� ¬.8 ��© ¬ 2�¬�8�8 ���ªI2N? © ©#� ª�®
?«ª A © 8�8 © · ­�°CB D ¬ ± ¬ µ ª ®�ª ±:� � ]�
 q#� Z 
 ßo ² �K[�
 ��G ­�� ª � *«° 2 ©�±�± ª
8�¬¯®�ª )
�K� Ã 
 �rp�� �&�_


�qp J ��!�


J	� ��!���
~q J ����
 �rp � ¬ °%)`����
 �rp ��� >@?«ª )«­�� 2 ± ª ® ­y� ¬¯® ­�©�°4D ¬ ± ¬ µ ª ®�ª ± � ¬ ± ª9®
?rª± ª � ® ±§­ 2i®fª )/)«©�µ ¬ ­�° B-,


G z ê?Ò�ê � DMG zL� Ò ���K� ® ­�µ ª � ®�ª D £



�rp�� q ¬ °�)%��
 ß² A ©�± ®
?«ª � �+� 2N?«ª µ ª �

� *«± ®F?«ª ±§µA©�± ª � ®
?rª 8�ª���ª
8 � ¤


G�ê7Ò �
� A ©�± ®
?«ª A * 8�8 ®�ª °��§©�±'Dr±�©<)�* 2 ® �FD ¬.2�ª�¬ ± ª ®k¬ @ ª °�� 8�ª�¬ )«­�°JB ® ©s J�s�¨ �?*r°«@�°«© · °���­y° ª�¬�2N? ® ­�µ ª � ®fª D �

s J



0 200 400 600
0

1

2

3

4

y

S
0 50 100 150

0

0.5

1

1.5

y

S

� ­ B�*«± ª � � � D ® ­y©�° D«±§­ 2�ª � © A � *«±�© D ª�¬ ° �¯¬ °«­ 8�8�¬ D�* ®C¬¯® ��
~q��«[�,
 � � +mª A¦® ®F?«ª ��© 8 * ® ­�©�°�­y° ®
?rª
)«©�µ ¬ ­�° G���Ò � ��� � D6G���Ò ���K� · ?«ª ± ªA®
?rªL� ©#*«°�) ¬ ±�� 8�¬ � ª ± ¬¯®�Y


 � B ª ° ª ± ¬¯®fª ) � � ®
?«ª >9­�±§­ 2N?�8yª ®� ©�*«°�) ¬ ±�� 2 ©�°�)r­ ® ­y©�°�� 2�¬ ° �Xª � ª ª °�� M�­ B ?�®?®
?rª � ¬ µ ª ��© 8 * ® ­�©�°���± ª � ® ±�­ 2 ®fª ) ® © G��?Ò q}� � � D G���Ò q p ���

20
40

60
80

100
120

140

−1.5
−1

−0.5
0

0.5
1

1.5
0

2

4

6

8

10

Sy

U
c (0

.4
,S

,y
)

� ­ B�*«± ª � �">@?«ª �¯¬�8 * ª�� �E© A�¬?2 ©�µ DX©#*«°�) ©�D ® ­�©�° G92�¬�8�8 � 2�¬�8�8 � · ­ ®
? � ® ±�­�@ ª D«±�­ 2�ª !�� 
~q J �

s�s



� ��� � ��	���	��'�9
������7�
� �
��ª B�­ ��ª ?«ª ± ª ®
?«ªEª

� D 8 ­ 2 ­ ®�ª
� D«± ª � ��­�©�°��"© AK®
?«ª"� ­ 8 ­�° ª�¬ ± A ©�±�µ ��u
	 Î �w�x{z}| Î | �¹u
	 Î �wyxtz}| Î ~�Î � ��u
	 Î �|���� Î | ¬ °%)´u
	 Î �|���� Î ~�Î � �

. *-, � #-4 # �93��"8�� 0<8K/ )������ ���� � � !#"%$'&($*)�+ ����� ��,�-� � ./��01"%$'&2$3)� ° ®fª B�± ¬¯® ­�©�° � � D ¬ ± ® �+­�° G{s �5476
�(B�­ ��ª �
u 	 Î �|���� Î ~TÎ � G Ø Ò98 � 


ß²;:#<>= Y ² Q ØQ W
Q?8Q WA@ ² G W � � ² G{Y ��) W ) Y ã :#<>= Y ² Q ØQ W 8 @ G W � ) @) W � ² G{Y ��) W ) Y GCB �54��

ã ß²;: <D= Y ² Q ØQ W 8 @ ² G W � � ² G{Y ��) W ) Y ã ß² Z ² : <>= Q ØQ:Y Q?8Q:Y @ ² G W � � ² G`Y � ) W ) Y
ã Z ² :#<D= Q ØQKY 8 @ ² G W � � G{Y � ) �) Y ) W ) Y ã [ Z :#<>= Ä YªÄ Q ØQ:Y Q?8Q W @ ² G W � � ² G{Y ��) W ) Y
ã J [ Z :?<D= Ä YªÄ Q ØQ:Y 8 @ G W � ) @) W � ² G`Y � ) W ) Y z � [ Z :#<>= YªÄ YªÄ Q ØQ W 8 @ ² G W � � ² G{Y ��) W ) Y
z Ã : <>= Q ØQ W 8 @ ² G W � � ² G`Y � ) W ) Y z G � Z ² z ] � : <>= Y Q ØQ:Y 8 @ ² G W � � ² G{Y ��) W ) Y
z�] _ :?<D= Q ØQKY 8 @ ² G W � � ² G`Y � ) W ) Y ã Z [ G{� z Ã � :#<D= 4Ä YªÄ Q ØQ:Y 8 @ ² G W � � ² G{Y ��) W ) Y
z�] � _ : <>= Y Ø 8 @ ² G W � � ² G`Y � ) W ) Y
z F ß² � ² Z ² z ] � H :><>= Y ² Ø 8 @ ² G W � � ² G`Y � ) W ) Y
ã � Z [ G{� z Ã � :(<>= Y

Ä Y�Ä Ø 8 @ ² G W � � ² G{Y ��) W ) Y
z F ß² � Z ² z Ã H : <>= Ø 8 @ ² G W � � ² G`Y � ) W ) YXp

� ° ®
?«ª 2�¬ � ª�· ?rª ° [ 
 � G *«° 2 ©�±�± ª;8�¬¶®fª ) �¯¬ ±§­ ¬ ° ® � � ®F?«ª � ­ 8 ­�° ª�¬ ± A ©�±�µ u
	 Î �|���� Î | G-c�Ò�c ��­���B�­ ��ª ° � �GCB �54��?­�° · ? ­ 2N? ®
?«ª�®fª ±§µL� 2 ©�° ®f¬ ­�°«­y°CB ®F?«ª A{¬�2i® ©�±<[ ¬ ± ª )r±�©�DCD ª ) ¬ °%) ®
?«ª ­�° ®fª B�± ¬¯® ­�©�°L)«©�µ ¬ ­�°­��AE ² ­y°�� ®�ª�¬ ) © A�JF� �

s �



. *�� � #-4 # �93��"8�� 0<8K/ � ��� �
����� � � . � 01"%$'&2$3)B B ¬ ­�° · ­ ®F?�¬ ° ­y° ®fª B�± ¬¯® ­�©�° � � D ¬ ± ® � ·<ª B ª ® A ±�©�µ Gts � s)ê �

u 	 Î �w�x{z}| Î ~�Î � G Ø Ò98 � 

ß² :��
= Y ² 3 ² Q ØQ 3 Q?8Q 3 @ ² G�3 � � ² G{Y ��) 3 ) Y ã :��
= Y ² 3 ² Q ØQ 3 8 @ G�3 � ) @) 3 � ² G`Y � ) 3 ) Y
ã : �
= Y ² 3 Q ØQ 3 8 @ ² G�3 � � ² G{Y ��) 3 ) Y ã ß² Z ² : �
= Q ØQ:Y Q?8Q:Y @ ² G�3 � � ² G{Y ��) 3 ) Y
ã Z ² : � = Q ØQ:Y 8 @ ² G�3 � � G{Y � ) �) Y ) 3 ) Y ã [ Z : � = Ä YªÄ 3 Q ØQ 3 Q?8Q:Y @ ² G�3 � � ² G`Y � ) 3 ) Y
ã J [ Z : � = Ä Y�Ä 3 Q ØQ 3 8 @ ² G�3 � � G{Y � ) �) Y ) 3 ) Y GCB � J �
ã [ Z : �
= ��­ B�° G`Y � 3 Q ØQ 3 8 @ ² G�3 � � ² G{Y ��) 3 ) Y
z � [ Z :��2= Y�Ä Y�Ä 3 Q ØQ 3 8 @ ² G�3 � � ² G`Y � ) 3 ) Y z Ã :��2= 3 Q ØQ 3 8 @ ² G�3 � � ² G{Y ��) 3 ) Y
z G � Z ² z ] � : �2= Y Q ØQ:Y 8 @ ² G�3 � � ² G{Y ��) 3 ) Y
z�] _ :��
= Q ØQ:Y 8 @ ² G�3 � � ² G`Y � ) 3 ) Y
ã Z [ G{� z Ã � : �
= 4Ä Y�Ä Q ØQKY 8 @ ² G�3 � � ² G`Y � ) 3 ) Y
z�] � _ : �
= Y Ø 8 @ ² G�3 � � ² G{Y ��) 3 ) Y
z F ß² � ² Z ² z^] � H :��
= Y ² Ø 8 @ ² G�3 � � ² G`Y � ) 3 ) Y
ã � Z [ G{� z Ã � : �
= Y

Ä YªÄ Ø 8 @ ² G�3 � � ² G{Y ��) 3 ) Y
z F ß² � Z ² z Ã H :��
= Ø 8 @ ² G�3 � � ² G`Y � ) 3 ) YXp

s �



� � � � � � � � � � � �A�"��� �����
â ¹�ÁDÁÞ° � � ­ ®
? Ø 
 8 �\­�° ®fª B�± ¬¯® ­�©�° � ��D ¬ ± ® � ¬ °�) ®F?«ª ) ª n °«­ ® ­�©�°�© A?®
?«ª��"² 	 Î �	� °«©�±�µ ·Eª © �r®f¬ ­�°A ±�©�µ GCB �54�� �

u
	 Î �|���� Î 
 G Ø Ò Ø � 

4J ���� Y Q ØQ W

���� ²¥ ���
 � ã :�� � Y ² Q ØQ W Ø @ ² � ² @ �@ ) W ) Y�� 4J :�� � Y ² Ø ² @ ² � ² @ �@ ) W ) Y
ã Z ²J ���� Q ØQ:Y ���� ²¥ ���
 � ã Z ² : � � Y Q ØQ:Y Ø @ ² � ² � �Y � ) W ) Y ã � Z ²�� ]J ×TØ�× ²¥ ���
 �
ã G � Z ² � ] � :�� � Y ² Ø ² @ ² � ² � �Y � ) W ) Y�� ] _ :�� � Q ØQ:Y Ø @ ² � ² ) W ) Y��� Z ² � ²

J � ] ��� × Y Ø�× ²¥ ���
 � � ] � _ : � � Y Ø ² @ ² � ² ) W ) Y�� � Z ²J ×TØ�× ²¥ ���
 �
��ª ª � ® ­yµ ¬¶®fª9®
?rª ­y° ®fª B�± ¬�8 � *���­y°CB ®
?«ª � ¬ * 2N? � � ­y° ª � * ¬.8 ­ ® � �

:�� � Y ² Q ØQ W Ø @ ² � ² @ �@ ) W ) Y � ���� @ �@
���� ¥�� � � ß ���� Y Q ØQ W

���� ²¥ ���
 � ã 4
��� ß
× Y Ø�× ²¥ ���
 � � Ò

:�� � Y ² Ø ² @ ² � ² @ �@ ) W ) Y � ���� @ �@
���� ¥�� × Y Ø�× ²¥ ���
 � Ò

:	� � Y Q ØQ:Y Ø @ ² � ² � �Y � ) W ) Y � ���� � �Y � ���� ¥ � � � ² ���� Q ØQ:Y ���� ²¥ ���
 � ã 4
��� ² × Y Ø�× ²¥ ���
 � � Ò

:�� � Y ² Ø ² @ ² � ² � �Y � ) W ) Y � ���� � �Y � ���� ¥ � × Y Ø�× ²¥ ���
 � Ò
:�� � Q ØQKY Ø @ ² � ² ) W ) Y � ��� ���� Q ØQ:Y ���� ²¥ ���
 � ã 4

�.��� ×TØY× ²¥ ���
 � Ò
: � � Y Ø ² @ ² � ² ) W ) Y � � � × Y Ø�× ²¥ ���
 � ã 4

��� �
×TØ�× ²¥ ���
 � p

� © 8�8yª;2i® ­�°JB ®
?«ª�®fª ±�µ � � ­ ª;8 )��
u
	 Î �|���� Î 
 G Ø Ò Ø �! � 4J � � ß

���� @ �@
���� ¥ � � ���� Y Q ØQ W

���� ²¥ ���
 � ã Z ² � 4J � � ² ���� � �Y � ���� ¥ � � ] Ä _£Ä ��� � ���� Q ØQ:Y ���� ²¥ ���
 �
ã#" � 4

��� ß
���� @ �@

���� ¥ � � 4J ���� @ �@
���� ¥ � � Z ²

��� ²
���� � �Y � ���� ¥ � � G � Z ² ã ] � ���� � �Y � ���� ¥ ��$� Z ² � ²

J � ] ��� � � � ] � Ä _£Ä % × Y Ø�× ²¥ ���
 ��$� ] J ã ] Ä _£Ä 4
����� � ] � Ä _£Ä 4

��� �
� ×TØ�× ²¥ ���
 � p

s �



+mª ®�� �


× 	 �	 × ¥ � ¬ °�) � �



× � �  � × ¥ � � �(? © ©#� ª � ß 
 ß��� ��� ² 
 ß� � ����� 
 ßß ��� � � � ¬ °�) 8�ªi® � 
	� ² �� �A ©�±-��©�µ ª ��
 G���Ò 4��K� >@?«ª ° ®
?rªI2 © ª
� 2 ­ ª ° ® ­y° A ±�©�° ® © A × Y Ø�× ²¥ ���
 � ­��@B�­ ��ª ° � � �

J � ] Z � ²
� G 4 � � � � ] �"G�J � ã 4�� ��� ² � �

J � Z ² � ² � J � ] Z � ²
� � G 4 � ��� Ä _£Ä  �

A ©�± �?Ò ��Ò � � � * � 2 ­ ª ° ® 8 � ��µ ¬�8�8 �Væ ª ° 2 ª�·<ª ?«¬ ��ª
u 	 Î �|���� Î 
 G Ø Ò Ø �� ¤ ß � ���� Y Q ØQ W

���� ²¥ ���
 � ã ���� Q ØQ:Y ���� ²¥ ���
 � � � ¤ ² ×TØY× ²¥ ���
 �
A ©�±-��©�µ ª 2 ©�°�� ®f¬ ° ® �5¤ ß Ò ¤ ² � � ­ ®
?�� O ¤ ² ·EªI2 ©�° 2;8 *�) ª

u
	 Î �|���� Î 
 G Ø Ò Ø � ã � ×TØ�× ²¥ ���
 �  Gµ7­�°��.¤ ß Ò�� � ¤ ²�� Ä Ø Ä�� ��
 � Ò¬ °�) ®
?«ª�� ±�© D³©#�§­ ® ­�©�° A © 8�8 © · � · ­ ®
? ¤ 
 µ7­�°��.¤ ß Ò�� � ¤ ²�� � é

s)ê



� � � � � � � � ��� � �7�"��� � ���
â ¹�ÁDÁÞ° � +mª ® � 


J ] ��� Z ² · ­ ®
? � 
 G���Ò 4 ��� >�¬ @ ­y°CB 8


Ø ¬ °�) *��§­�°CB����� �

8


ß² �� � G 8�² �������  

8


ß² ��   GC8�² �E­y° G
	 p 4�� � ­ ª
8 )��

u
	 Î �|���� Î ~�Î � GC8bÒ98 � 

4J ���� Y Q>8Q W

���� ²¥ ���
 � � <>= � ã : <>= Y ² Q?8Q W 8 @ ² G W � � ² G{Y � @ � G W �@ G W � ) W ) Y� 4J : < = Y ² 8 ² @ ² G W � � ² G{Y � @ � G W �@ G W � ) W ) Y ã 4J Z ² ���� Q>8QKY ���� ²¥ ���
 � � <>= �
ã Z ² : <D= Y Q>8QKY 8 @ ² G W � � ² G{Y � � � G{Y �Y � G`Y � ) W ) Y
ã [ Z :#<D= Ä YªÄ Q?8Q:Y Q?8Q W @ ² G W � � ² G`Y � ) W ) Y� [ Z :#<>= ��­ B�° G{Y � 8 ² @ ² G W � � ² G`Y � @ � G W �@ G W � ) W ) Y� J [ Z : < = Y�Ä Y�Ä 8 ² @ ² G W � � ² G{Y � � � G{Y �Y � G{Y � ) W ) Y
ã J ]Z �q[ : <>= YªÄ YªÄ 8 ² @ ² G W � � ² G{Y � @ � G W �@ G W � ) W ) Y ãuÃ : <>= 8 ² @ ² G W � � ² G{Y ��) W ) Y
ã 4J ] G�J � � 4�� × 8 × ²¥ ���
 � � <>= � ã ] G�J � � 4�� : <>= Y ² 8 ² @ ² G W � � ² G{Y � � � G{Y �Y � G`Y � ) W ) Y� ] _ :#<>= Q?8Q:Y 8 @ ² G W � � ² G`Y � ) W ) Y
ã Z [ G{� � Ã � : <>= 4Ä Y�Ä Q?8Q:Y 8 @ ² G W � � ² G{Y ��) W ) Y
� J � ]Z � ²

� _ : <>= Y28 ² @ ² G W � � ² G`Y � ) W ) Y ã J � ]Z � ²
� G 4 � ��� × Y
8 × ²¥ ���
 � � <>= �

ã J ] Z [ G{��� Ã � � : <>= Y
Ä YªÄ 8 ² @ ² G W � � ² G`Y � ) W ) Y ã G Ã � ] ��� × 8 × ²¥ ���
 � � <>= � p

� ­ ®F? @ G W � 
 g � � � � ¬ °�) � G`Y � 
 g �   � Ú ² � �?Ò � O ��® © �³ª n
�
ª ) 8�¬¯®fª ± ¬ °�) � � ¬ DCD 8 � ­�°CB ®
?rª

� ¬ * 2N? �#��� 2N?¹·E¬ ± ® � ­�° ª � * ¬�8 ­ ® � ·<ª © �r®k¬ ­y° ®
?«ª ª � ® ­yµ ¬¶®fª � A ©�± ®
?«ª�¬�� © ��ª ­�° ®fª B�± ¬�8 ����� :#<>= Y ² Q?8Q W 8 @ ² G W � � ² G`Y � @ � G W �@ G W � ) W ) Y
����
�	� ���� Y Q?8Q W

���� ¥ ���
 � � < = � × Y28 × ¥ ���
 � � <>= �� 4J
� ß ���� Y Q?8Q W
���� ²¥ ���
 � � <>= � ã

� ²
J � ß

× Y
8 × ²¥ ���
 � � <>= �
s�¨



A ©�± ¬ ± � ­ ® ± ¬ ±�� � ß O � � + ­y@ ªi· ­�� ª �
���� [ Z :><>= Ä YªÄ Q?8Q:Y Q?8Q W @ ² G W � � ² G`Y � ) W ) Y ����

� Ä [ Ä Z ���� Y Q?8Q W
���� ¥ ���
 � � < = �

���� Q>8QKY ���� ¥ ���
 � � < = �� 4J
� ² ���� Y Q?8Q W
���� ²¥ ���
 � � <>= � ã [ ² Z ²J � ²

���� Q?8Q:Y ���� ²¥ ���
 � � <>= �
A ©�± ¬�8�8 � ² O �´¬ °�)

JbÄ [ Ä Z ���� :#<>= Y�Ä Y�Ä 8 ² @ ² G W � � ² G{Y � � � G{Y �Y � G{Y � @ � G W �@ G W � ) W ) Y
����
� J-Ä [ Ä Z��� � × Y
8 × ²¥ ���
 � � <D= � p

� *«± ®F?«ª ±§µA©�± ª �
Z ² ���� : < = Y Q?8Q:Y 8 @ ² G W � � ² G{Y � � � G{Y �Y � G{Y � ) W ) Y

����
� Z ² �� ���� Q?8Q:Y ���� ²¥ ���
 � � <>= � × Y
8 × ²¥ ���
 � � <D= �� 4J Z ² � � ���� Q?8Q:Y ���� ²¥ ���
 � � < = � ã Z ² �� ²J � � × Y
8 × ²¥ ���
 � � <D= �

A ©�± ¬ ± � ­ ® ± ¬ ±�� � ��O �´¬ °%)
J ] � ���� : <>= Y ² 8 ² @ ² G W � � ² G{Y � � � G`Y �Y � G`Y � ) W ) Y

����
� J ] � �� × Y
8 × ²¥ ���
 � � <>= � p

� ­�° ¬�8�8 �#�
] Ä _£Ä ���� : <>= Q?8Q:Y 8 @ ² G W � � ² G{Y ��) W ) Y ����

� ] Ä _£Ä ���� Q?8Q:Y ���� ¥ ���
 � � <>= � × 8 × ¥ ���
 � � <>= �� 4J Z ² � � ���� Q>8QKY ���� ²¥ ���
 � � <>= � ã
_ ²
J � �

� ] Z � ² × 8 × ²¥ ���
 � � <>= �
J � ] Z � ² Ä _£Ä � ���� : < = Y
8 ² @ ² G W � � ² G{Y ��) W ) Y ����

� J � ]Z � ² Ä _£Ä �<� × Y
8 × ²¥ ���
 � � < = � ã
J � ] Z � ² Ä _£Ä � 4

���
× 8 × ²¥ ���
 � � < = �

? © 8 ) A ©�± ¬ °
� � � O �7¬ °�) � O � �?$ ª
�
® �bæ ¬ ± )�� � �C­�° ª � * ¬�8 ­ ® ����� 8Y ���� ¥ � � <>= � � J ���� Q>8QKY ���� ¥ � � <>= �s 6



­�µ D 8 ­ ª � ���� 8Y ���� ¥ ���
 � � <D= � � J
� ���� Q?8Q:Y ���� ¥ ���
 � � <>= � ã �� × Y28 × ¥ ���
 � � <>= ��� p G � �54 �� � G � �54�� ¬ °%) � � ®F?«ª � ¬ * 2N? � � � 2N?¹·E¬ ± ® ��­�° ª � * ¬�8 ­ ® � ·<ª ) ª )�* 2�ª¢®F?:¬¯®

Z Ä [ Ä&Ä � � Ã Ä : < = 4Ä Y�Ä Q?8Q:Y 8 @ ² G W � � ² G{Y ��) W ) Y � � J Z Ä [ Ä�Ä � � Ã Ä ã 4J Z ² ��� � ���� Q?8QKY ���� ²¥ ���
 � � <D= �
ã J [ ² G`� � Ã � ² �� ²

��� × Y
8 × ²¥ ���
 � � <D= �
? © 8 )�� A ©�± ¬ °
� ��� O � � �&*«µ7µA­y°CB ¬�8�8X®
?«ª � ª�ª � ® ­�µ ¬¯®�ª � ·<ª © �q®k¬ ­y°

u 	 Î �|���� Î ~�Î � G 8-Ò 8 �  ] ß ���� Y Q?8Q W
���� ²¥ ���
 � � <>= � ã ] ² × Y28 × ²¥ ���
 � � <>= � ã ] � ���� Q?8Q:Y ���� ²¥ ���
 � � <D= � ã ] � × 8 × ²¥ ���
 � � <>= �

· ?«ª ± ª
] ß 
 4J G 4 � � ß � � ² �
] ² 
 � � ²

J � ß
� �

J � J-Ä [ Ä Z �� ��� J-Ä [ Ä ]Z � ��� Z ² �� ² 4J � � ã J � ] Z � ²
� G 4 � ��� � ] ���6J � ] Z � ² _ �+� � J [ ² G{��� Ã � ² �� ²

��� �6J ] � ��
] � 
 4J Z ² G 4 � � � � � � � ��� � � G [ Z � ²J � ² � J Z Ä [ Ä�Ä � � Ã Ä
] � 
 �=Ä [ Ä Z � � G ] Ä _£Ä � ²J � � Z ² � 4J ] �6J � ]Z � ² Ä _£Ä � 4

���
� J ]Z Ä [ Ä�Ä � � Ã Ä � ãÑÃ G 4 � � � p

� ° ©�±:) ª ± ® © ª °�� *«± ª ] �^O � � ®
?«ª D ¬ ± ¬ µ ª ®�ª ± Z ° ª ª )�� ® © � ¬¯® ­�� A � ®F?«ª A © 8�8 © · ­�°CB ­�° ª � * ¬�8 ­ ® �Z O � � ~ � �ß�� ~ � � ��A"Gts � J	� � ? © 8 )��
� ·Eª 2�¬ ° n °�) � � Ò � � Ò ��� �:* � 2 ­ ª ° ® 8 �?��µ ¬�8�8:¬ °�) � ² 
 G��?Ò 4����:* �L2 ­ ª ° ®:8 �2;8 ©#� ª"® ©14 �:* 2N?�®
?:¬¯® ] ��O � � ��A � ß ­��m° ª � ®�2N? ©�� ª ° �:* � 2 ­ ª ° ® 8 � ��µ ¬�8�8¶®
?«ª °�] ß O � � � ­�° ¬�8�8 ��� · ­ ®F?
� ß Ò � ² Ò � � Ò � � ¬ °�) ��� n

�
ª ) ¬ °%) A ©�± � F � ß F � ² F 4 ®
?«ª ± ªCª

�q­�� ® � ¬ 2 ©�°�� ®k¬ ° ® � 
 
 � 
 G � ß Ò � ² �EO �¬ °�) ��
 � �� 
?¬ °�)?��O � �§µ ¬.8�8 ª °«©#*JB ? �:* 2N?´®
?:¬¶® ] ² O � 
"A ©�± ¬�8�8 � ß � � � � ² ¬ °%) ¬.8�8 � 

	 ��Ò � 
 ���
�
� 
�	 ��Ò �� 
 �K�

� �



� � �����"���������
	 4����?� B 2N? )«©#* ¬ °%)�$I� >-2N? ©#* � �?¬ ±�­ ¬¶® ­�©�° ¬�8�¬ ° ¬�8 �<�§­�� A ©�± ®
?rª �"8�¬�2 @ ¬ °%) � 2N? © 8�ª � ª � * ¬¶® ­�©�°· ­ ®
? � ® © 2N?:¬ � ® ­ 2 � © 8�¬¯® ­ 8 ­ ® �#� � � B ��� ���b¬¯®
?rª µ ¬¯® ­ 2�¬�8�� ©<) ª;8�8 ­y°CB ¬ °�) $ *«µ ª ±�­ 2�¬�8>B ° ¬�8 �<��­��;�� © 8 � s �%�:$
	 sMG�J	��� J � s)ê�s � s 6)�&�	 J � � � �Eª * 2N?�8�ª ±;� MI� � 2N? ° ª ­�) ª ± ¬ °�) � � � 2N?¹· ¬.� ��� * 8y® ­�± ª ��© 8 * ® ­�©�° ·Eª ­ B ?¹®fª )�°r©�±�µ ª � *«­ �¯¬ �8�ª ° 2�ª � ¬ °%) ¬ DJD 8 ­ 2�¬¯® ­�©�°��
�r$ *«µ ª ±�­�� 2N?«ª��b¬¶®
?«ª µ ¬¯® ­�@�
�� G�J	��� ���9� ê �
6 ê �	 s � � � �"8�¬�2 @ ¬ °�) � � � 2N? © 8�ª � �">@?«ª D«±�­ 2 ­y°CB�© A ©�D ® ­�©�°%� ¬ °�) 2 ©�±FDX©�± ¬¯®�ª 8 ­ ¬�� ­ 8 ­ ® ­ ª �;����©#*r±�° ¬�8 © A� © 8 ­ ® ­ 2�¬�8 � 2 ©�°r©�µ ��� 0 G 4 6 ê�s ��� s)ê �?�
� ���	 ���Oæ ���%� � *«°CB ¬ ± ® � ¬ °�) � ��� ±§­ ª;�Xª;8t� � D ¬ ±:� ª ��±�­�)��;� BG2 ®f¬ $ *«µ ª ±�­ 2�¬ 0�� G�J ��� ��� 4�� ê � J�� 6&�	���� � � � ¬ ±�± ¬ °�)%> � � � �b¬ ) ¬ ° � � D ® ­y©�° �?¬.8 * ¬¯® ­�©�° - ��­�°JB ®F?«ª �K¬ � ® � ©#*r±�­ ª ± > ± ¬ °�� A ©�±�µ ����©#*«± �° ¬�8 © A � ©�µ D�* ®f¬¯® ­y©�° ¬�8 � ­�° ¬ ° 2�ª � � © 8 � J �:$ 	 � G 4 6�6�6
� � 4�� ê�s �	 � � B � � © ?«ª ° � $G*«µ ª ±§­ 2�¬�8 B ° ¬�8 �<��­���© A ��¬ ��ª
8�ª ®���ªi®
? ©<)��
�
� ® *�)«­ ª ��­�° �b¬¶®
?«ª µ ¬¯® ­ 2 � ¬ °�) ­ ® �B DCD 8 ­ 2�¬¯® ­y©�°��;� � © 8 � �b« � � 8 � ª�� ­ ª ±@D�* �%8 � G�J ����s �K�	 ê ���%� � � � © � ¬ °%) � � B � MC©#� � �$>@?«ª �?¬�8 * ¬¯® ­y©�°'© A � D ® ­�©�°�� A ©�± B 8y®�ª ±§° ¬¯® ­ ��ª � ® © 2N?«¬ � ® ­ 2 � ±�© �2�ª � � ª �;����©#*«±�° ¬�8 © A�� ­�° ¬ ° 2 ­ ¬�8 � 2 ©�°«©�µ7­ 2 � � G 4 6 ê�� � 4�� � �D4 �!� �	 ¨ � � � > ª;8��«¬�ª ° ¬ °�)�æ ��� ? ­y± ¬ @ ¬�·E¬r� B $C© ®fª ©�° � D ® ­y©�° � ±§­ 2 ­y°CB A ©�± ®F?«ª � ©�°�� ®k¬ ° ® � 8�¬ � ® ­ 2 ­ ® �© A �?¬ ±�­ ¬ ° 2�ª"� ©<) ª
8 � B ��­ ¬ � ��¬.2 ­ n�2 � ­�° ¬ ° 2 ­ ¬�8#�b¬ ±�@ ªi® ��
 G�J	��� J � ¨ � �26�6%�	 6$� � � � � � ­�� ª °�� ®f¬¯® ��æ � � � � 8 µ ¬ ° ¬ °�) � ��æ � � 2N? * 8y® � � �?¬ ±§­ ¬¯® ­�©�° ¬.8 ­ ®fª ± ¬¯® ­ ��ª µ ªi®
? ©<)�� A ©�±°«©�°����qµ7µ ª ® ±§­ 2 ���<� ®fª µL��© A 8 ­y° ª�¬ ± ª � * ¬¶® ­�©�°��;� � ��B�� ��©#*«±�° ¬�8 ©�° $G*rµ ª ±�­ 2�¬�8�B ° ¬�8 �&�§­�� «&%G 4 6 ¨�s � s ��� � s � ê �	 4 � ���%� � � � � ©�* � * ª �'�?� �5¬ D ¬ °r­ 2 © 8�¬ ©#* ¬ °�) M � � ­�± 2�¬ ± � > ª ±�­ �¯¬¯® ­ ��ª �9­y° n ° ¬ ° 2 ­ ¬�8 µ ¬ ±�@ ª ® � · ­ ®F?

� ® © 2N?:¬ � ® ­ 2 � © 8�¬¶® ­ 8 ­ ® ��� � ¬ µ � ±�­�)CB ª -C°«­ ��ª ±:�§­ ® � � ± ª �:�
� � ¬ µ � ±�­�)CB ª G�J	����� �K�	 4/4����%� � � � � ©#* � * ª ���?� ��¬ D ¬ °«­ 2 © 8�¬ ©�*��+MI� � ­�± 2�¬ ± ¬ °�))( � �q© 8 ° ¬r�*� * 8 ® ­�� 2�¬.8�ª � ® © 2N?:¬ � ® ­ 2 � © 8�¬¶® ­ 8 �­ ® � ¬ ��� µID ® © ® ­ 2 �
� � * 8 ® ­�� 2�¬.8�ª"� ©<) ª;8 ­�°CB,+ �q­�µ * 8�¬¯® ­�©�° « G�J ����s � J#J �:� J �	 4 J � � � + �?æ ª � ® ©�° � B 2;8 ©#� ª ) A ©�±�µ �§© 8 * ® ­�©�° A ©�±E© D ® ­y©�°�� · ­ ®
? � ® © 2N?:¬ � ® ­ 2 � © 8�¬¯® ­ 8 ­ ® � · ­ ®
?�¬ DCD 8 ­ �2�¬¯® ­�©�°�� ® © � ©�°�)�� ¬ °�) 2 *«±§± ª ° 2 � © D ® ­y©�°��;�.M ª�� ­ ªi· © A � ­�° ¬ ° 2 ­ ¬.8 � ® *�)r­ ª �.- G 476�6 s � s J
ê � s � s �	 4 s ���%� � + � + ­�©�°�� ¬ °�) � � ��¬ B ª ° ª � � � ±�© ��80/ª µ ª � ¬ * � 8 ­�µ7­ ®�ª �+°«©�° ? ©�µ7©�B /ª ° ª � ªi®�¬ DJD 8 ­ 2�¬¯® ­�©�°��
�� © 8 � � ¬ °�) ��� �«> *«°«©<)�� ��¬ ±�­�� G 4 6 ��¨ �K�	 4 ��� B � � � � ��¬¯®k¬�2N?rª � > � � ©�° �=ª ®�ª ±:� )«©�±-� ¬ °�) � � � 2N?�·E¬�� � �K¬ � ® > ªi®fª ±§µA­y°«­�� ® ­ 2�� ±�­ 2 ­�°JB�© A� D ® ­�©�°��A©�° +21ª�� � >9±�­ ��ª ° B �:� ª ® �;� � � B���� �3��¬¯®
?«ª µ ¬¶® ­ 2�¬�8
� ©<) ª;8�8 ­�°JB ¬ °�)�$ *«µ ª ±�­ 2�¬�8B ° ¬�8 �<��­��
� � © 8 � s�¨ �K$ 	 4 G�J	��� ��� s)ê � ê 4#�
�#4



	 4 ���¢> � � 2N? �© ® � ¬ * ¬ °�) � � � 2N?¹· ¬�� ��> ­�µ ª )«­�� 2 ± ª ® ­�� ¬¶® ­�©�° © A D ¬ ± ¬�� © 8 ­ 2 D«±§© ��8�ª µL� � � ®
?rª�� � ���ª ± ��­y©�°�© A
®
?«ª )«­�� 2 ©�° ® ­y°+*«©#*�� � ¬�8yª ±�@�­y° n °«­ ®fª ª
8�ª µ ª ° ® µ ªi®
? ©<)��
� ��B�� ��©#*«±§° ¬�8 ©�°�$G* �µ ª ±�­ 2�¬�8�B ° ¬�8 �&�§­�� � ��� G�J	�	��� � ¨�s)ê � ¨)ê �&�	 4 � � > � � ©�° �=ª ®�ª ±:� )«©�±-� ¬ °%) � � � 2N?¹·E¬�� � $G*«µ ª ±§­ 2�¬�8 ��© 8 * ® ­y©�°´© A D ¬ ± ¬�� © 8 ­ 2 ª � * ¬¯® ­y©�°��?­�° ? ­ B ?
)«­�µ ª °��§­�©�°%�;� � � B ��� ����¬¯®
?«ª µ ¬¶® ­ 2�¬�8 � ©&) ª;8�8 ­�°CB ¬ °�)´$ *«µ ª ±�­ 2�¬�8
B ° ¬�8 �<��­�� � �7$ 	 4 G�J ��� ���6 s �D4 J*ê �	 4 ê � > � � ©�° �=ª ®�ª ±:� )«©�±-� ¬ °�) � � � 2N?¹·E¬�� ����¬ ��ª;8yª ® � )«­�� 2 ± ª ® ­�� ¬¶® ­�©�°��b© A D ¬ ± ¬�� © 8 ­ 2 ­y° ®fª B�±�© �
)«­y� ª ± ª ° ® ­ ¬�8 ª � * ¬¯® ­y©�°��;� � ��B�� ��©�*«±�° ¬.8 ©�°�$G*«µ ª ±§­ 2�¬.8 B ° ¬.8 �<��­���� 0 G�J	�	��s � 4 �/6 �D4 ¨�� �	 4 ¨ � > � � ­ ?�8�ª ±;� B � � � � �b¬¶®k¬�2N?«ª�¬ °�) � � � 2N?¹· ¬�� � �K¬ � ® $G*«µ ª ±§­ 2�¬�8 �q© 8 * ® ­y©�° © A �5¬ ± ¬.� © 8 ­ 2� ° ®�ª B�±§© � >9­ � ª ± ª ° ® ­ ¬�8 � � * ¬¯® ­�©�°%� · ­ ®F? B DJD 8 ­ 2�¬¯® ­�©�°��\­y° � ­y° ¬ ° 2 ª �#M ª � ª�¬�2N? ± ª DX©�± ® $�©��
4 6 � ���� B -�°«­ ��ª ± ��­ ® � © A � ­�°«° ª ��© ®k¬MG�J	��� �����	 476$� � � � ­ 8 µA© ®�® � � �7æ�© · ­��§©�° ¬ °�))�%��> ª · � °«° ª¯�">@?«ª2��¬¯®
?«ª µ ¬¶® ­ 2 �"© A � ­�° ¬ ° 2 ­ ¬.8 > ª ±§­ �¯¬¯® ­ ��ª �;�� ¬ µ � ±§­�)CB ª -C°«­ ��ª ± ��­ ® � � ± ª � �;� � ¬ µ � ±§­�)CB ª G 4 6�6!�����

� J


