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kK\_deR�YphMde\bVTUcYeRT\b^�d«G�W�}_L-�bn[\bUI^ g R]^�\bacY[R]JWfV1k�\_^>Yen[\bVIY[GILK\_neh 4 diLjLN1 . 3 � \bn�W�n[LK}SR]Lj�>6@��GIRTVTLr^SUIJMLKn[RXkKWfV
U�a>��RT^ g d[kwGILjJ/L¯dtWbneL3Y[n[W g R�Y[R]\_^�WfVTVTh�U�deL g Ye\�de\bVT}bL�GShSa+LKn[~B\_V]RXk�k�\_^�deLKn[}�WfYeRT\b^�d-VTW��-dC1 NbN 3  M�RT^�WbV]VThb£
Wb^ g Y[GIRXdrRXdsaIn[\b~�Wb~IV]h`��GSh¦P>YwWf^ qsdiGILjnrGBWbdraIR]\_^ILKLjneL g Y[GILN�BLKV g £§YeG�L�R g LjW�\ � neLjaIVTW_k�RT^I��u�F3£§R� L
de\bVT}SR]^���\bn g RT^�Wfn[h g R��1LKn[LK^>YeRXWfV1L¯®_UBWZYeRT\b^Bd>4¤q&#r��dV6 � \bn�ª	Wf�_n[Wb^I�bRXWf^/Y[n[WfopLjk Y[\bn[R]L¯d�Wb^ g \fY[GILKn�Wbd[de\SkKR� 
WfYeL g ª	Wb�bnwWf^I�_RTWb^M}�WbneRXWf~�V]L¯dK£S��R]YeG�Y[GILvk�\_J/a�UcY[WfYeRT\b^�\ � � UIVTLKn[RXWf^�}ZWbneRXWf~IVTLjdj£Sdi\_V]UcY[R]\_^�\ � m #r��dK£�RTd
WfY-YeG�L�GIL¯WfneYt\ � Y[GILs�iVTLK}bLjV�deL�Yi�vJMLKYeGI\ g 1 zb| 3  >^�W_diRXkKWbV]VThb£�YeGILv�pVTLK}_LKV#diLKYp��JML�YeG�\ g VbLKLja�d�Y[n[W_k�V�\ �
Y[GILª	Wb�bnwWf^I�_RTWb^�Y[n[WfopLjk�Ye\bn[RTLjdrU�diRT^I� 4 aIn[LjkKRTdeLKVThG6�Y[GILMV]Lj}bLjV�deL�Ywds\ � Y[GILWbd[di\ckKRTWfYeL g � UIVTLKn[RTWb^¦}ZWfn[R� 
Wb~IVTL� @F�GIRXd«}ZWbneRXWf~IVTLtRXd�YeGILvde\bVTUcYeRT\b^�\ � W�m #t� U�deU�WfVTVTh�k�\bJMaIUIYeL g \b^�WN��^IR]YeL g R]�+LjneLj^�k�Ls�bn[R g  X�¢^
��UIV]LjneRXWf^ ²�q GI\Z�"LK}_LKn¯£1n[W�hcd3Wfn[L/WbV]VT\Z�"L g Y[\`kKne\>dedsWf^ g Y[GILWbd[di\ck�RXWZY[L g � UIVTLKn[RTWb^ � UI^Bk YeRT\b^BdvWfn[L
J�UIV]YeR] ¤}ZWfVTUIL g  +td�W�kK\b^�deLj®>UILj^�k�L_£_JMLjne�_R]^I��\ � Yp�"\�kKUIn[}bLjd"WZY"YeG�Lsd[WfJMLsV]Lj}bLKV+��RTV]V§^ILj}bLjn«G�WbaIa+LK^©£
Y[GILKh/kKWb^R]^�diYeL¯W g RT^_Y[LKnwdiL¯k Y ~Sh�deRTJ/a�V]L-deUIa+LKn[R]JMa+\_deR�Y[R]\_^  PSLKV �  ¤RT^>YeLjn[deLjk�YeRT\b^/JMW�h/WfVXdi\3G�WbaIa+LK^�Wf^ g
RXd�W/JM\bn[L3deLKn[RT\bU�d"aIn[\b~IVTLKJ  

F�GIRXdn[LjdeLjWbn[kwGDG�WbdM~+LKLj^DY[GIL�de\bUInwk�L�\ � JWf^Sh�k�\_^>Y[Wbk�Y[dWb^ g kK\bVTVTWb~B\_n[WfYeRT\b^�d/~+L�Yp�"LKLj^D�_LK\f 
a�G>hcdeRTkKRTdiY[d/Wf^ g WfaIa�V]RTL g JMWfYeGILjJWZYeRXk�RXWf^Bd� ¬:L�G�W�}_LYen[RTL g Y[\¦UI^ g LKnwdpYwWf^ g R g LjWbd/Wf^ g k�\_J/aBWfn[L
JMLKYeGI\ g d� �¢^�aBWfneYeRXk�UIVXWfn"YeG�Lt�pVTLK}_LKV©deL�Yp�3aIGIRTV]\>di\_aIGSh\ � YeGILvWbaIaIVTR]L g JWfYeGILjJMWfYeRXk�RXWf^�d«Y[UIne^�L g \bUcY
Y[\~BLvnwW g RTkjWfVTV]h\_aIaB\>diL g Y[\ g LjkjW g L¯d�\ � u�F aInwWbk�YeRXk�L3RT^��_LK\_aIGShSdeRXkKd� �"J!UBdpYtkK\b^ � L¯ded"Y[G�WZY-RT^`YeGIL
L¯Wfn[V]h ( .1.b��� dj£��@^�WfRT}bLjV]h�~BLjV]RTLK}_L g �"L��«\_UIV g a�ne\ g U�kKLtW3�bLj^ILKnwWfV�� UIVTLKn[RTWb^�²�q de\bVT}bLjn Wf^ g �@kKV]L¯Wfn[V]h
U�^ g LKn[LjdiYeRTJWZY[L g Y[GIL g R � k�U�V�Y[R]L¯d� @� }_LK^�YeGI\_UI�bG�}SRXdekK\_deR�YphMde\bVT}bLKnwd>4 R  L� ��nwdiY�Wbnen[R]}ZWbV�� UIVTLKn[RXWf^ �   ¡
de\bVT}bLjn[dV6vWbneL�deUIR]Y[Wb~IV]L�Wf^ g Wbk�YeU�WbV]VTh UBdiL g RT^DdeLK}bLjn[WbV�k�\_^>YeL�lSY/R]^�YeGIL�\bRTV«RT^ g UBdpY[nehL4 deLKL51 N_z 3 � \bn
RT^�diY[Wb^�k�L 6�^I\!deR]�_^IRP�BkKWb^_Y�WbaIaIVTRTkjWZY[R]\_^/\ � J!UIV]YeR] ¤}ZWbV]UIL g 4 \_n�J!U�V�Y[R�  aIG�W_diL 6�� UIVTLKn[RTWb^�di\_V]}_LKnwd�G�Wbd hbL�Y
LjJMLKn[�bL g R]^:�bLj\baIGShcdeRTkjdrW_dsYeGILjneLWfn[L/hbL�Y3^I\`\ba+LKnwWf^>Y3� UIVTLKn[RTWb^:WbV]�_\bn[R�Y[GIJd3Wf~IVTL!Y[\�di\_V]}_L!Y[neUIVTh
kK\bJMaIVTL�l�a�ne\_~IV]LjJd�J/\_neLsL � kKR]Lj^_Y[V]h�YeG�Wb^�u#F LK}_LK^�R]^�Yp�"\ g R]JMLK^BdiRT\b^�d� 

� U�V]LjneRXWf^ ²�q neLjJMWbR]^Bd�^I\_^IL�Y[GILKVTLjd[d�W � Wbd[k�RT^�WfYeRT^I� n[LjdeLjWfnwkwG�kwG�WbV]VTLK^I�_L���R]YeG W�aB\bYeLj^_Y[RTWbV]VTh
VXWfn[�bLjn ��LjV g \ � WfaIa�V]RXkKWfYeRT\b^�Y[G�Wf^��_LK\_aIGShSdeRXkKd-WbV]\_^IL;4 deLKL 1 ( N 3 1 ( ) 3 1 NL) 3 � \_nsW�aIVTW_diJW�WfaIaIVTRXkKWZY[R]\_^
� \_n RT^�dpYwWf^�kKL_6� �F�G�RTd�a�Wfa+LKn RXd JM\_neL-Wb^R]^>Yen[\ g U�k�YeRT\b^/Ye\vY[GIL�Y[\baIRXk 4 W_dY�@deLKL-R]YV6#Y[G�Wf^�W�neL¯WfVIn[LK}SRTLK�
\ � YeG�L	�BLKV g  �P>Y[R]VTV £	R�Y3�bRT}bL¯drW��BW�}b\_nt\ � YeG�L g R]�1LKn[LK^>Y3WbaIaIn[\_W_kwGILjd	4 YeGBWZYC�tWfJ W���Wfn[L!\ � 6tUI^ g Ljni 
YwW�V_LK^�RT^�YeG�L�VXWbdiYtY[LK^¦h_LjWbn[d� 3q � kK\bUInwdeL�R�Y g \SLjdr^I\bYraIn[L�Y[LK^ g Ye\�~+L/L�lSYeLj^�diRT}bL/Wf^ g k�\bJMaIVTL�Y[LA4 �
WbaB\_V]\_�bR-,KL � \bn�Wf^Sh�\_JMRTd[diRT\b^@6  8� Y�J!U�diYv~BLUI^ g LKnwdpY[\S\ g YeG�WfY�R�Y�RXdvW�aBLjn[de\b^BWfV�R]^>Y[LKn[aIneLKY[WfYeRT\b^¦\ �
Y[GILjdeLvJML�Y[GI\ g dtWb^ g kKWb^I^I\fY-~+L!deUI~�diYeR]YeUcY[L g`� \_n�YeG�L�\bn[R]�_R]^BWfV1YeL¯kwGI^IRXkKWbV	k�\_^_Y[LK^>Y-\ � Y[GIL�n[LK}SR]Lj�«L g
WbniY[RTkKV]L¯d� 0� Y3RTdrYeG�LKn[L � \bn[L�a+\fY[LK^>YeRXWfVTV]h�deUI~copL¯k YrYe\�R]^�W_kKkKUIn[WfYeL�\bntRT^�kK\bJMaIVTL�YeL g L¯dekKneRTacYeRT\b^Bd� 0�tWfVXde\
GBW�}bL3diLjR�,jL g YeGIRXd�\ba�aB\_niY[UI^IR]YphYe\�dmVbLKY[kwG�JMRT^I\bntUI^IaIUI~�V]RXdiG�L g �«\_nmVcd"��GILj^�Y[GILKh;�IY� 

F�GIL«a�Wfa+LKn	RTd�\bn[�_Wb^IR�,jL g R]^�YeGIn[LKL aBWfneY[d� 	F�GIL ��nwdiY©YeGIn[LKL«diL¯k YeRT\b^Bd©RT^_Y[ne\ g UBk�L@Y[GIL JWZY[GILKJWZY[RTkjWfV
JM\ g LjVTd�YeGBWZY Wfn[L�U�deU�WbV]VThvU�deL g RT^�YeGIRXd�V]R]YeLjn[WfYeUIn[L� �¬ L�diYeRXk�V3Ye\rYeGIL-{Z  #%kKW_diL«��GILKn[L"\b^IL g RTJ/Lj^�deR]\_^
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kjWf^ ~BL¦R]^>YeLjnea�neLKYeL g Wbd�W a�ne\_a�Wf�>WZYeRT^I� g RTneL¯k YeRT\b^ Wb^ g W_dedeRTJ/RTVXWZYeL g Ye\:YeRTJML� � Y�diRTJMaIV]RP��L¯dMYeGIL
a�neL¯diLj^_YwWZY[R]\_^`Wb^ g diYeRTV]V#L�lcGIRT~IR]Y[d�Y[GIL�kK\bJMaIVTL�lcR]Yph�Y[G�WZYsJMWUVbL¯d�� UIVTLKn[RTWb^¦²�q W g R � kKUIV]YraIn[\b~IVTLKJ  
F�G�LK^��"Lr®>UIRXk�VSV]hMn[LK}SRTLK�%YeG�Lr^SUIJMLKn[RXkKd«~BLjGIR]^ g u�F�Wf^ g di\_JMLt\ � R�Ywd«JM\_neLsdi\_aIGIRXdpY[RTkjWZYeL g }bLjn[deRT\b^
Wb^ g �_R]}_Lr~BWbdeRTkrR]^ � \bn[JMWfYeRT\b^�\b^�}SRXdekK\_deR�Yph�deRT^I�bVTL�  }ZWfVTUIL g de\bVTUcY[R]\_^�d�Wf^ g YeGILjR]n�kK\bJMaIUcYwWZYeRT\b^Bd04 Yp�«\
deLjk�YeRT\b^�dV6  "F�GILC��^BWfV � \_UIntdeLjk Y[R]\_^�d�aIn[LjdeLK^>Y�Y[GIL g R]�+LjneLj^>YtkKWZY[LK�_\bn[R]L¯d�\ � � UIVTLKn[RTWb^¦²�qx^SUIJMLKn[RXkKWfV
JMLKYeGI\ g d� 
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~+L�Yp�"LKLj^�Yp�"\/aIneL¯dekKneRT~+L g LK^ g   a+\bRT^_YwdBA:4�r 9�CDA"E3Wf^ g A�4F9m9�CDA s Y[G�WZY-JMRT^IR]JMR-,KLM4 a+\_d[deR]~IVTh�VT\ckKWfVTVTh 6
Y[GILt�eWbk Y[R]\_^S�
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��G�LKn[L L4�O 9PCRQTSVU WQNX  `F�GILRT^_Y[LK�_n[WbV@RTd3Y[GIL�aIGShcdeRTkjWfV@VTLK^I�bYeG �"LKRT�bG>YeL g ~Sh�Y[GIL�RT^S}bLKnwdeL/\ � W�diYen[RXk YeVTha+\_deR]YeRT}bL�deJM\>\bYeG deaBLjL g:� UI^Bk YeRT\b^ I £�GILK^�kKL�W`Y[R]JML � \_n�Y[GIL�deR]�_^�WfV Ye\�Y[n[W�}_LKV¤£©Y[GIL/�pYenwW�}bLjV� ¤YeRTJML � £~+L�Yp�"LKLj^�Lj^ g   aB\_R]^>Ywd� #F�GIL�\bacY[R]JWfVIkKUIn[}bLjdj£fkKWbV]VTL g n[W�hcdj£fWfn[L"kK\b^�diYenwWfRT^IL g WZY@~+\fYeG/LK^ g Wb^ g d[WZY[RTd � h
W!diLKY«\ � \_n g R]^�Wbneh g R]�+LjneLj^_Y[RTWbVBL¯®>U�WZY[R]\_^�bRT}bLK^~Sh/YeG�Lrk�VXWbd[deRTkjWfV���UIV]Ljni ¢ª	Wb�bnwWf^I�_L�Lj®>U�WZY[R]\_^�d \ � YeGIL
kjWfVXk�UIVTU�d�\ � }ZWfn[RTWfYeRT\b^51 |bN 3 1 N>{ 3  

�¢^�WsYphSaIRXkKWbV��_LK\ba�G>hcdeRTkjWfVIWbaIaIVTRTkjWZYeRT\b^	£fYenwW�}bLjV� ¤YeRTJMLjd@GBW�}bL�Ye\!~BLtkjWfVXk�UIVXWZY[L g/� \_n JWf^Sh3�ede\bUInwk�LK 
n[LjkKLKRT}bLjnp�raBWfRTn[d�\ � a+\bRT^>Y� �+td-YeGIL�W_k YeUBWfV	kK\bJMaIUcYwWZYeRT\b^�\ � Yp�"\a+\bRT^_Y-nwW�hcd�RTd g R � kKUIV]Yt~BL¯kKWbU�diLv\ �
Y[GILMLK^ g  ¤a+\bRT^>YvkK\b^�diYenwWfRT^>Y[dj£©W g R��1LKn[LK^>YvaIn[\b~IVTLKJ RTd3�_LK^ILjn[WbV]VTh�k�\b^BdiR g LKn[L g /sYeGIL!��^BWfV�A�4F9m9YCZA skK\b^�diYenwWfRT^>YrRXdtn[LKVXWZlcL g ~IUcY3YeG�L/kKUIne}_LjdsWfn[L�WbV]VT\Z�«L g Ye\ g LKa+LK^ g \_^¦W�aBWfnwWfJML�Y[LKn-Y[G�WZY�kjWf^�LjR�Y[GILKn
n[LKa�neL¯diLj^_Y�Y[GILKRTn-RT^IR�Y[RTWbV g RTneL¯k Y[R]\_^ 4 \bn-Wb^I�bVTL_6"RT^�YeGIL!kjWbdeL3\ � Wf^`RTde\fY[ne\_aIRXksde\bU�n[kKLra+\bRT^>Yt\bn-deR]JMaIVTh
Y[GIL"R]^IR]YeRXWfVca+\_deR]YeRT\b^[A�4�r 9�C\A E £f��GILjneLBA E diaBWf^�d#Wt�_R]}_LK^!de\bU�n[kKL«deUI~c  JMWb^IR � \bV g  �¬:L"JMW�hvLKlcaIV]RXk�R]YeVTh
��n[R]YeLrYeGIL g LKa+LK^ g LK^�kKL7A:46517�A"EG9 RT^�Y[GILvdiL¯®>UILKV� �¬ L3k�\_^�k�Lj^_Y[n[WfYeLr\b^�Y[GILvdiL¯k�\_^ g kjWbdeL� �F�GILvWbk Y[R]\_^
kjWf^�~BL3JW g L3deVTR]�_G_Y[V]h�J/\_neL3�_LK^ILjn[WbVB~ShY[GIL�W gIg R�Y[R]\_^�\ � W��bRT}bLj^�RT^IR]YeRXWfV1YenwW�}bLjV� ¤YeRTJML � U�^�k Y[R]\_^^] E
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E 4FA E 9�7
Wb^ g �«L�^I\Z� WfVXdi\3JMRT^IR]JMR-,KL���R]YeGn[LjdeaBL¯k Y�Ye\3Y[GIL�RT^IR�Y[RTWbVIa+\_deR�Y[R]\_^/\ � Y[GILtk�U�ne}_L� �F�G�LK^/YeGIL�\_acYeRTJWfV
kKUIn[}bLjdsd[WZYeRXd � h�W�kKVTW_dedeRTkjWfV#R]^�R�Y[RTWbV#}ZWbV]UIL/aIn[\b~IVTLKJ ��R]YeG:RT^IR�Y[RTWbV@k�\b^ g R�Y[R]\_^�d g LKa+LK^ g R]^���\_^0A E Wf^ g] E  YD-\fY[L-Y[G�WZY��«LskKWb^�R]^>Y[LKn[aIneLKY«Lj}bLKn[h/R]^ g R]}SR g U�WfV+nwW�h/W_d«W�Yp�«\�aB\_R]^>Y«nwW�h/~>h8�IlcRT^I��W!aB\>dpY[LKn[R]\_neR
Y[GIL�Lj^ g   aB\_R]^>Y[d� «F�G�L�R g LjWMRXd�YeG�LKn[L � \bn[LsYe\�a�ne\_a�Wf�>WZYeL_£c\bn��ediG�\>\bYp� £�WMVXWfn[�bLv^SUIJ!~+LKnt\ � n[W�hcd � n[\bJ
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Y[GILdi\_UInwk�L/neLj�bRT\b^�RT^ \_n g LKnsYe\`k�\Z}_LKn3Wbds�«LjV]V W_dsaB\>dedeR]~�V]L/YeG�L/n[LjkKLKRT}bLjnrn[LK�_R]\_^  �P>YwWf^ g Wbn g q&#t�
de\bVT}bLjn[d"kKWb^`~BLvU�deL g Ye\ g \�de\ 4 deLKLvdeLjk Y[R]\_^`{.6  

¬:L3��R]VTV§U�deL3W � UIneYeGILjn�diRTJMaIV]RP�BkjWZYeRT\b^�YeG�ne\_UI�bGI\_UcY�Y[GIRXd�a�Wfa+LKn-Wb^ g n[L � Ljn«Y[\�R]Y-Wbd«YeG�L �T���Q��W1	����
JM\ g LjV  � YtkK\b^�deRTdiY[d"RT^�W g R]JMLK^BdiRT\b^�WbV§neL g U�k�YeRT\b^�\ � YeGILvaIn[\b~�V]LjJ ��GILK^�YeG�LvaIGShSdeRXkKWfV©deR]YeU�WfYeRT\b^�RTd
deU�kwG/YeGBWZY�nwW�hcd�aIne\_a�Wf�>WZY[L"WbV]\_^I�vWvaIn[R]}SRTV]Lj�bL g WZlcRXd@U�deU�WfVTVTh g Lj^I\fY[L g�� 4 � \_n g LjacYeG@6�R]^�_LK\_aIGShSdeRXkKd� 
/ \bn[L-aIn[Ljk�RXdeLKVTh!�"LrWbd[deUIJML�YeG�WfY«^I\�n[W�h/kKWf^MY[UIn[^�~�Wbk�V/RT^YeGIL ��g RTn[Ljk Y[R]\_^  �F�GILK^©£ � kKWf^~+LtUBdiL g
Y[\Ma�WfnwWfJML�Y[LKn[R�,jLtY[GIL�k�U�ne}_Ljd"R]^BdpY[LjW g \ � 5� +td-WMkK\b^�deLj®>UILj^�k�L_£>�"L�kKWb^��"\bnQV��R]YeG (   #xk�UIn[}bL¯db/

8 r?7 ��� : < >� ?< A:4 � 9
n[LKa�neL¯diLj^_Y[R]^��vYeGILsGI\_neR-,K\_^_YwWfVIa+\_deR]YeRT\b^�\ � YeGILsnwW�h/WfY g LjacYeG � Wb^ g�� �!RTd�W��_R]}_LK^M�B^�WfV g LKaIYeG  F�GIL
W_k Y[R]\_^�^I\Z� ��neR]YeL¯d
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��G�LKn[L L4�O 9 C QTSVU WQ �  0�¢^�Y[GIRTd3kK\b^ ���_UInwWZYeRT\b^ A"E�
,>xdiaBWf^�dtYeGIL/diU�n � W_k�L � C r� rF�G�L!nwW�hSdrWfn[LvYeG�L[A
de\bVTUcY[R]\_^�dt\ � YeG�L (   # � WfJMR]V]Ye\_^IRXWf^ dehcdpY[LKJ 4 YeGIn[\bUI�_GI\bUIYrY[GIL�aBWfa+LKnsYeGIL � Wf^ g 5M^I\bY[WZY[R]\_^�dsWfn[L
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ª�Wf�_n[Wb^I�bRXWf^�diUI~�JMWb^IR � \bV g�g Ljd[k�n[R]~+L g ~Sh A C��n8K63\b^�YeGIL 4�517�AT9"dea�WbkKL�4 deLjk Y[R]\_^ (  2)+60/�L¯WbkwG`a+\bRT^_YARXdMWbd[di\ck�RXWZY[L g ��R]YeG�Yp�«\ 8c  ~In[Wb^�kwGIL¯dM/o8 C�� 	 4 � � 9  � YMRTd�RTJ/a+\bneY[Wb^>Y�Y[\¦^I\bYeRXk�Lb£«Wbd / WbdeV]\Z}
g R g 4�18{f| 3 \bnb1 !1. 3 � \bn�W/n[LK}SR]Lj�>6 £SY[G�WZY-W/diRT^I�bVTL�  }ZWfVTUIL g aIn[\fopLjk�YeRT\b^�RTd�diYeRTV]V§a+\_d[deR]~IVTL3~IUcY-\_^_Y[\ 46517�8:9
dea�W_k�L� +�k YeUBWfVTV]h �"L V>^�\Z� JM\bn[L2/ � �� � � 4�517�A!EC9�Wf^ g � �� � � 4�517�A"EC9�kKWb^I^I\bY/}ZWf^�RTdeG deRTJ!UIV]Y[Wb^ILK\_U�diVTh� F�G�LKn[L � \bn[L�R]Y�RXd ����� ��xG �a+\_d[deR]~IVTL�Y[\���^ g W�aIn[\fopL¯k Y[R]\_^ dia�W_k�LK4 GILKn[Lv46517�8:9Q6���G�LKn[LYeGIL�aIG�W_diL�RTd
deRT^I�bVTL�  }ZWfVTUIL g  rF�GIL / W_diVT\Z}�ª�Wf�_n[Wb^I�bRXWf^�Yen[LjWfYeJMLK^>Yr\ � YeGIL/WfJMaIVTR�Y[U g L¯drWfYskKWbU�diYeRXkKd-RXdtYeGILjneL � \bn[L
~BWbdeL g \_^¦Y[GILn[Ljde\bVTUcYeRT\b^ \ � L¯®>U�WZY[R]\_^ 4�.$6sR]^I4�517�8:9rdiaBWbk�L� M²sLj\bJML�Y[neRXkKWbV@diaIn[LjW g RT^I�54 Wbd3U�deL g RT^
� \_neJ�UIVXWA4 ( N,6Q6�RXd-n[LKaIVXWbkKL g ~Sh  � �� ��� 4�517�A!EC9�  �F	�"\Lj®>UIRT}ZWfVTLK^>Yrk�\_nen[Ljk�YeL g Y[n[Wb^�dia+\bneY�Lj®>U�WfYeRT\b^�d 4 � \bn
L¯WbkwGo8I ¤~�n[Wb^�kwG 6�R]^ 4�517�AT9«kKWb^�WfVXde\!~+L g LKn[R]}_L g 1 zU! 3 Wf^ g W!�"LKRT�bG>YeL g kK\bJ!~�R]^�WfYeRT\b^�\ � Y[GILvdi\_V]UcY[R]\_^
\ � ~+\fY[G�a�ne\bopLjk Y[R]\_^54�4�517�AT9"Wb^ g 46517�8:9Q6"G�Wbd�~+LKLj^`aIne\_aB\>diL g Y[\Mh>RTLKV g W/UI^IR � \bn[J di\_V]UIYeRT\b^51 )U. 3  

�¢^�deU�kwGWvk�\_^ ���bU�n[WfYeRT\b^©£fR]Y�JW�V_Ljd@deLK^�deL�Ye\�kwGI\S\_deL�W_d�YeG�L-� UIVTLKn[RTWb^k�\b^G���bUInwWZY[R]\_^/dea�W_k�Lb£bYeGIL
dea�W_k�LvdiaBWf^I^IL g ~>h 8J4�517�A E 9«RT^�diYeLjW g \ � A:46517�A E 9  +rd�V]\_^I�Wbd�Y[GIL�8�YenwWZopL¯k Y[\bn[R]L¯d g \/^�\fYtk�n[\_d[dj£cR  L� 
� �� ��� 46517�A E 9 �CBr�£_R]Y«RXd a+\_d[diRT~IVTL-Y[\�R]^S}_LKneY�A E < 8�4�517�A E 9@Wb^ g di��R]Y[kwG�Ye\�� U�V]LjneRXWf^�}ZWbneRXWf~IVTLjd g LK^I\bYeL g
46517��U9>4 YeG�L���� UIVTLKn[RTWb^�}ZWfn[RTWb~IVTLrk�\_nen[Ljdea+\b^ g d�Ye\�YeG�LN8�ª	Wb�bnwWf^I�_RTWb^/}ZWbneRXWf~IVTL_6�+td"~+L � \_neL_£>�"Ls^ILKL g
W/}ZWfn[RXWf~IVTLsYe\ g Ljd[k�n[RT~BL3Y[GILvaIG�W_diL!/ ]S4�517	�U9«~IUcYrWbVTde\�\_^IL3Ye\ V_LKLKa�Y[n[W_k�V\ � YeGILva+\_deR�Y[R]\_^ A���GIRXkwG
�"L g LK^�\fYeL �\46517��U9T/

�\465U7�8J465U7�A"E%9m9�C A�4�517�A"EC9NO
]S465U7�8J465U7�A E 9�9�C  46517�A E 9 O 4¤{ZN$6

Dt\Z�v£«deR]JMaIVTh g LjneRT}SR]^I� YeG�L`Wb~B\Z}_L � \_neJ�UIVTWbL���R]YeG n[LjdeaBL¯k Y/Ye\\5�Wf^ g ��R]YeG YeGIL`GILjV]a \ � YeGIL
� WfJMRTV�Y[\b^IRXWf^dehSdiYeLjJ 4¤{+6�£_�"L-kKWb^LjdiY[Wf~�V]RXdiG/Y[G�WZY � Wb^ g ]�deWfYeRXd � h�R]^� U�V]LjneRXWf^�kK\>\_n g R]^�WfYeL¯d�4�517��U9
Y[GILvLj®>U�WfYeRT\b^�d0/� � � X 46517��U9"� ���L4�517��\46517��U9�7	�U9"!,����46517�8:9�C � � 46517��\465U7	�U9�7	�U9�7

] X 4�517��U9"� � � 4�517���4�517��U9
7��U9 ! ] � 4�517��U9�C�� !#����46517��\465U7	�U9�7	�U9 � � 46517��\465U7	�U9�7	�U9 4¤{U)+6

Y[GILvRT^IR�Y[RTWbV	k�\_^ g R]YeRT\b^�d�WbneL g L g U�k�L g�� ne\_J 4 {fN$6  

����� �	��
�� ��� 
+� ��) ��� %�
#� ��� % � ��
�� ������
 1 ��1 ��� � - ��12�
� Y«RTd"WfVXdi\v\ � k�\bU�n[deLb£>WfVT�"W�hcd�a+\_d[diRT~IVTL�Ye\�a+LKn � \bn[J YeGILtª�Wf�_n[Wb^I�bRXWf^�Ye\���UIV]LjneRXWf^MY[n[Wb^�d � \bn[JMWfYeRT\b^MRT^
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RXd�WfVT��W�hSd"�"LKVTV g LB�B^IL g ~Sh
]S4�517�A�4�517�A E 9
7�8�4�517�A E 9�9�C  4�517�A E 9 4¤{fz.6

Wb^ g deWfYeRXd���L¯d
] X 4�517��S7��U9 _�� � 46517���7	�U9�! ] � 4�517��S7��U9�� ���L4�517��S7��U9"! ] ��4�517��S7��U9�C� ! � � 4�517��S7��U9"� � 465U7 ��7	�U9 O 4¤{1*&6

¬ G�LK^��«\_nmVSRT^I��RT^�GIRT�bGILjn g R]JMLj^�diRT\b^Bd04¤{�\_nN!$6 £SY[GIL �!}ZWfn[RTWb~IV]LskKWb^�W g }ZWb^_YwWf�_LK\bUBdiVTh�~+L3neLjaIVXWbk�L g
~Sh ��( S X � � W ��GILKn[L����VTR]}_Ljds\b^ YeGILMUI^�R�Y�deaIGILKn[L�1 !_z 3 1 ! * 3 18{�. 3  /¬ LMRT^ g LKL g VS^I\Z� 4 deLKLdiL¯k Y[R]\_^ (  !$6
Y[G�WZY3Y[GIL�~�RTkwG�Wbn[W_k Y[LKn[RTdiYeRXkKd 4 4 7 6o9tWf^ g YeG�LKn[L � \bn[L�Y[GILdi\_V]UIYeRT\b^¦\ � 4¤{1*&6tVTR]}_L�\_^�YeG�L/GShSa+LKne ¤aIVXWf^�L
J 6 J C &( S X � 53W  

+ VSR]^ILKYeRXk!WbaIaIn[\_WbkwG`Y[\�²�q ��GILjneL�n[W�hcd-kjWf^�~+LMk�\b^BdiR g LKn[L g W_d-Y[GIL�Y[n[WfopLjk�Ye\bn[RTLjd-\ � a�WfneYeRXk�VTLjd
RT^%aIG�W_diLK  dea�WbkKL`h>RTLKV g d�W deRTJ/RTVXWfnLj®>U�WfYeRT\b^  ª©LKY�U�d g L���^IL`Y[GIL g Lj^�diR]Yph � U�^�k Y[R]\_^ \ � W � WfJMR]VTh
4VA  465�9�7�8  465�9�9  �� & � U U � � � \ ��� diU�kwG�a�WbniY[RTkKV]L¯d�Wbd

�A4�517��S7��U9�C �	
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�  �� 4����	A  4�5�9�9 � 4�� � 8  465�9�9 4¤{f|.6

��G�LKn[L � RXd�Y[GIL%#rR]nwWbk�JWbd[d Wb^ g �  kKWb^/~+L-RT^>YeLKn[aIn[L�Y[L g Wbd�Y[GIL«�i�«LjR]�_G>Yp�"\ � YeGIL-aBWfneYeRXk�VTL-Wf^ g k�\_UIV gg LKa+LK^ g \_^v5�R]^¦W�J/\_neL�di\_aIGIRXdpY[RTkjWZYeL g JM\ g LKV� tF�GIL g h>^BWfJMRTkjd-\ � YeGIL�a�WfneYeRXk�VTLjd�~+LKRT^I���b\Z}bLjne^�L g
~ShK4¤{+6�£ �A4�517��S7��U9"d[WZY[RTdQ��Ljd"Y[GIL � \bVTVT\Z��R]^I�fVSR]^�L�YeRXk3Lj®>U�WfYeRT\b^

� X 4�517��S7��U9�_ � � 4�517 ��7��U9�! � �?46517���7	�U9"� ����4�517 ��7��U9 ! � � 46517���7	�U9�C r O 4¤{�..6
Dt\fYeL 4¤{�.$6�kKWf^M~+L g LKn[RT}bL g!� n[\bJ � LKVTJMGI\bV]Ym,�L¯®_UBWZYeRT\b^�4�).6#U�deR]^I��deLKJMR]  kKVTW_dedeRXkKWfVSVTR]JMR]Y[d>1 ( z 3 18{U) 3

4 diLjL�WfVXdi\ 1 N1! 3 RT^�Y[GIL�~+\bUI^ g L g�g \_JWfRT^`kjWbdeL_6� "F�GIRXd�Y[GILK\_neh_£I~�WbdeL g \_^`YeGIL�¬ RT�b^�LKn�Y[n[Wb^�d � \_neJ RTd
�"LKVTV:V>^�\Z��^�R]^�YeGIL3diYeU g h\ � PckwGInJ` g RT^I�bLjn�Lj®>U�WfYeRT\b^�dT1 z (3  X�¢^�YeG�L3{Z  # deL�YiY[R]^��!\ � diL¯k YeRT\b^ (  !I£>YeGIL
¬ RT�b^�LKn g Lj^�diR]Yph� " 4�� 7 6o9�RTd�Y[GIL � \bU�neRTLKn"YenwWf^Bd � \_neJ \ � W g LjV]\ckKWbV]R-,KL g ®>U�Wb^>YeR]Yph�/

 " 4�� 7�� 9�C��������S4 � 4�� _ H/ ��� 9 � 4�� � H/ ��� 9�9 4�!b�.6

±t^ g Ljn@YeGIL�aBWfnwWZlcRTWbVSJ/\ g LjVBdeR]JMaIVTRP�BkKWfYeRT\b^/��GILKn[Ld4�� 7�� 9#RXd�neLjaIVTW_k�L g ~ShvY[GIL-n[L g UBk�L g k�\S\_n g RT^�WfYeLjd
46517���7��19w£�YeGIL�V]RTJMR�Y� �=C"!$# ( " � � �% " kKWf^D~BL`deGI\Z��^ Ye\d[WZYeRXd � h R]^ W��"LjW�V deLK^�deL�Lj®>U�WZY[R]\_^4¤{�.$6  @F�GIL3V]RT^?V�~+L�Yp�"LKLj^�Y[GILv�«L¯W�VMVTR]JMR]Y-\ � Y[GIL3¬ R]�_^ILKn�JMLjW_diU�neL¯d«Wb^ g J�UIV]YeR] ¤}ZWfVTUIL g ²�q RXd�WfVXde\
diYeU g R]L g R]^ 1 zfN 3 12) (3 R]^��GIRXkwG R]Y�RXdvLjdiY[Wb~IV]RXdeGIL g 4 diYeRTV]V�R]^ W��«L¯W�V�deLK^�deLWf^ g W���W�h � ne\_J kKWbU�dpY[RTk
a+\bRT^>Y[dV6«YeG�WfY
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��G�LKn[L,+?8RTd YeGILr^SUIJ!~+LKn \ � ~IRTkwGBWfnwWbk Y[LKn[RTdiYeRXkKd�4VA ) 465G9
7�8 ) 4�5�9�9 diUBkwGMYeG�WfY�A ) 465G9�C��  X�¢^MY[GIRTd«JM\ g LKV
� ) 465�9�C��:4FA ) 4�5�9�9�63RTd"Y[GILvde®>U�WbneLr\ � Y[GILvWfJMaIVTR�Y[U g L_£Idi\_V]UcY[R]\_^�\ � 4�.$6"Wf^ g kKWfn[n[R]L g ~ShMYeGIL.->Y[G�nwW�h� 
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F�G�L�^SUIJMLKn[RTkjWfV«neL¯di\_V]UcY[R]\_^ \ � Y[GIL�dehcdpY[LKJ \ � \_n g R]^�Wbneh g R]�+LjneLj^_Y[RTWbV«L¯®>U�WZY[R]\_^�d;4¤{�  N$6M4 �bLK^�LKnwWfVTV]h
kK\bUIa�V]L g Y[\ 4 ( )+6Q6/RXd�UBdiU�WbV]VTh�a+LKn � \bn[JML g U�deR]^I� diY[Wb^ g Wbn g u�UI^��bL� ¢°3UcYeY[Wdi\_V]}_LKnwd/YeG�WfY�Wfn[L�^I\Z�
kK\bJMJM\b^Ia�VTW_k�L�RT^�WbkjW g LjJ/RXk-Wb^ g k�\_JMJ/Ljn[kKRTWbV�de\ � Yp��Wfn[L�a�Wbk�VZWf�_Ljd:4 �«Lr��R]VTV+^I\fY g Ljd[k�n[R]~+L-Y[GIRTd�YphSaBL
\ � Y[LjkwGI^IRX®>UILMGILKn[L_6� F�GILKn[L/WbVTde\�L�lcRTdiYt�ideRTJ/a�V]L¯k YeRXkw�di\_V]}_LKnwd-Y[G�WZY�a�neL¯diLjne}_L 4 \_n3Yen[h`Ye\�aIn[LjdeLKn[}bL 6
Y[GIL!ª	R]\_UI}SR]VTV]L�k�\b^BdiLjne}ZWZY[R]\_^�a�ne\_aBLjniYph�\ � LjW_kwG�}_\bVTUIJMLvLKVTLKJMLK^>Y M A�� M 8 4¤PSLKL;1 N�* 3 � \_nrWMn[LK}SR]Lj�>6  
F�G�L�^SUIJMLKn[RXkKWfV g R � k�UIV]YeRTLjd3Wfn[L!VTRT^?VbL g Ye\�YeGIL � \_neJWZYsLKR]YeGILjn3\ � YeG�L/�_R]}_LK^¦dea+LKL g�� UI^�k�YeRT\b^¦\_nr\ �
Y[GILv\bUIYeaIUcY  

F�GIL�dia+LKL g RTd�kK\bJMJM\b^IVTh¦�_R]}_LK^ d[WfJMaIVTL g \b^ W`�_neR g  �F�G�L�di\_V]}_LKn3Y[GILK^ \_~>}SRT\bU�deVTh�^ILKL g d�Wb^
RT^>YeLjnea+\bVXWZY[R]\_^�JML�YeG�\ g WbdsR]Y g \SLjds^I\fY3^IL¯k�Ljd[d[Wfn[R]VTh`LK}ZWfVTU�WZY[L!Y[GILMneRT�bG>Ye ¤G�Wb^ g deR g L�\ � YeGILdehcdpY[LKJ
WfY"�_neR g a+\bRT^>Y[d� F�GILsJ/\>dpY-kK\bJMJM\b^�Y[LjkwGI^�RT®>UIL3diLjLKJd«Ye\M~+LrY[GIL3U�deLr\ � deaIV]RT^IL¯d� D-\bYeRXk�LsYeGBWZY�YeGIL
�iVTLK}bLjV� ¢deL�Yp������UIV]LjneRXWf^�WbaIaIn[\_W_kwG g \SLjd�^I\bY g R]n[Ljk�YeVTh�LK^Bk�\bU�^_Y[LKn"YeG�RTd�aIn[\b~�V]LjJ'R � �bn[R g�g RXdekKneLKYeR-,jWZY[R]\_^
\ � YeG�LvLj®>U�WZY[R]\_^�JWZYwkwGILjd«Y[GILvdeWbJ/a�V]RT^I�/�bn[R g�� \bn"YeGILvdeaBLjL g  F�G�LsRT^>YeLjnea+\bVXWZY[R]\_^�YeG�LK^�\Skjk�UInwd�WfUc 
Y[\bJWZY[RTkjWfVTV]h�WZY@YeG�L-V]Lj}bLjVc\ � YeGILtde\bVTUcY[R]\_^�Y[GIn[\bUI�_G!Y[GIL g RXdekKneLKYeR-,jWZY[R]\_^M\ � YeGIL�L¯®_UBWZYeRT\b^  @q � k�\_UIn[deLb£
R � Y[GIL��bn[R g!g RXdekKneLKYeR-,jWfYeRT\b^!\ � Y[GIL�Lj®>U�WZY[R]\_^ g \>L¯d#^I\fY JWZYwkwG�Y[GIL-deWbJMaIV]RT^I�s�bn[R g YeGILj^MR]^>YeLjnea+\bVXWZY[R]\_^
RXd�WfVXde\/^�LKL g L g  

+"YsYeGIL/\fY[GILKnsLK^ g \ � YeGIL/^SUIJMLKn[RTkjWfV#aIne\ckKL g UIn[Lb£BYenwW�}bLjV� ¤YeRTJMLjdrWf^ g \fYeG�LKn3®_UBWf^>YeR]YeRTLjdsdiUBkwG Wbd
�_LK\_J/LKYen[RTkjWfV�dia�neL¯W g RT^I�`Wfn[L��_LK^ILjn[WbV]VTh`neL¯®_U�R]n[L g WZY�W�VXWfn[�bL/^SUIJ!~+LKnv\ � n[LjkKLKRT}bLKnsa+\bRT^_YwdsYeG�WfY�Wfn[L
^�\fY�^IL¯k�L¯ded[Wfn[R]VTh�n[LjW_kwGIL g ~Sh!Y[GIL-nwW�hcd#YeG�WfY«G�W�}_L"~+LKLj^�deGI\fY ��G�WfYeLj}bLKn YeGILr^>U�J!~+LKn  ��¢^>YeLjnea+\bVXWZY[R]\_^
RXd�YeGILj^ Wb�_WbR]^D^ILKL g L g  F�GILKn[L`Wfn[L�deLK}bLjn[WbV"WbaIaIn[\_W_kwGILjd!Ye\ YeGIL`aIn[\b~�V]LjJ 4 deLKL 1 {fN 3 � \bn�W:diG�\bneY
RT^>Yen[\ g U�k Y[R]\_^ 6  

F�GIL«�"W�}_L � n[\b^>Y©k�\_^�dpY[neUBk YeRT\b^vJMLKYeGI\ g 1 |_{ 3 LK}_\bVT}bLjd©R]^o5"W�n[LKaIn[LjdeLK^>YwWZYeRT\b^s\ ��� A�4�517�A"EC9�� A!E 
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Y[G�WZY!n[L�YwWfRT^
Y[GILKRTn�RT^IR]YeRXWfV�^�LKRT�bGS~B\_n�k�\_^I^ILjk�YeRT}SR�Y[R]L¯d� �� Y�RTd3Y[GILK^ a+\_d[deR]~IVTLMYe\�kK\bJMaIUcY[L�W`JMLjdeG diUIn � WbkKLM\ � YeGIL
��W�}bL � ne\_^>Y�Wb^ g \ � Y[GIL�Y[n[W�}_LKV]  Y[R]JML0��LKV g Wb~B\Z}_LvLK}bLj^`R � Y[GIL�de\bVTUcYeRT\b^`RXd-J�UIV�Y[R�  }ZWfVTUIL g 4 nwW�hSd�kKne\>ded
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RXkKWbV]VTh¦RT^ WfVTV g RTn[Ljk Y[R]\_^�dV6sRTdvVT\ckKWfYeL g RT^ W ,K\_^IL\ � k�\_^�dpYwWf^>Y!deaBLjL g 4 YeGIL�Wb^�WfVTh>YeRXkKWbV di\_V]UcY[R]\_^RTd
VS^I\Z��^/Wf^ g �"L�kjWf^MdiLKY�YeGIL�RT^IR�Y[RTWbV�k�\_^ g R]YeRT\b^MW��"W�h � n[\bJxY[GIL�di\_UInwk�L"aB\_R]^>Y�Ye\vW�}b\_R g YeGIRXd�aIn[\b~IVTLKJ  

F�GIRXdMRXdMGI\Z�«Lj}bLjn�^I\bY�WfVT�"W�hcd!YeGIL�kKW_diL`Wf^ g ���«\_UIV g VTR�V_L�Y[\:LKlcaIVTWbR]^ GILjneL`W:aIn[W_k Y[RTkjWfV�Wfac 
a�V]RXkKWfYeRT\b^\ � YeGIL/�pnwWfn[L � W_k YeRT\b^ L��1Ljk�Yp�\b~�deLKn[}bL g RT^ kKW_diL�¥r£����_UIn[L�z� �F�G�LaIG�WbdeL � 465 � 7 O 9sG�WbdvW
g RTd[k�\_^_Y[R]^SUI\_U�d��bnwW g RTLK^>Y/WfY�� C �  YeGBWZYMaIne\ g UBk�Ljd g RT}bLjne�_R]^���n[W�hcd�\b^ L¯WbkwG diR g L� \+rdMWfVTneL¯W g h
^�\fYeRXk�L g £SYeG�LKn[LvRTd�WkKLK^>YeLjn ,K\b^�Ls��G�RTkwG�RTd-^I\fY-k�\Z}_LKn[L g ~>h�YeGILt�ek�VXWbd[diRXkKWbV �sn[W�hcd� #F�GIL�ª�Wf�_n[Wb^I�bRXWf^
de\bVTUcY[R]\_^�kjWf^I^I\bY�Y[W�V_L3R]^>Ye\W_kKk�\_UI^>Y�YeGIL�deR]^��bUIVXWfn[R�Yph\ � Y[GILvaIG�W_diLvWZY � C��   

¬:L�Y[GILKn[L � \_neLMY[UIne^Y[\`YeGIL g LB�B^IR�Y[R]\_^ 4�!>{+63\ � }SRXdekK\_deR�Yph di\_V]UcY[R]\_^�d3Y[\�UI^ g Ljn[diY[Wb^ g ��G�WfY�YeGIL
de\bVTUcY[R]\_^vRTd� A+DdiRTJMaIVTL���W�htY[\ � \bnwk�L"WfVTV_aBWZYeGBd©Y[\tLKJWb^�WZY[L � ne\_JxW-�bRT}bLj^t�ide\bU�n[kKL �@aB\_R]^>Y��  RTd	Ye\rU�diLY[GIL-RT^IR]YeRXWfV�a�G�WbdeL � UI^�k�YeRT\b^ ] E Y[\�a+LK^�WbV]R-,KL-WbV]VB\fYeG�LKn a+\bRT^>Y[d� 0M�\bn RT^�diY[Wb^�k�L�] E 4���9 C _#"B7��-� �C��  
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(j+1) dt

j dt

i dx(i-1) dx (i+1) dx

(j+1) dt

j dt

i dx(i-1) dx (i+1) dx

(j+1) dt

j dt

i dx(i-1) dx (i+1) dx

(j+1) dt

j dt

i dx

C

(i-1) dx (i+1) dx
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M�RT�bU�neLvzG/ F�G�L � \_UIntu�RTLKJWb^I^�a�ne\_~IV]LjJ kKW_diL¯dC4 M 9�C M 5_6� 

Wb^ g ] E 4��  9[C{r¦aIn[Ljk�RXdeLKVTh:W_kwGIR]Lj}bL¯d3YeGIRXd��b\_WbV  F�GIRTd�VXWbdiY/kwGI\_RTkKL�kKWb^I^I\fY�~BL�U�deL g RT^�aInwWbk�YeRXk�L� 
+ ^SUIJMLKn[RXkKWfVTVTh�deW � L���W�h`Ye\`WfaIa�ne\�lcRTJMWfYeL�R�Y�RXdP] E 4�� 9�C �  � �0�  +��GILKn[L �%RTdsYwW�VbLj^ W_dr~�R]��Wbda+\_d[deR]~IVTL� �F�GIRXd�aIn[Ljk�RXdeLKVTh!k�\_nen[LjdeaB\_^ g Y[\t�pnwWfn[L � W_k Y[R]\_^S�"kKW_diLt¥ g RTd[k�UBdedeL g RT^MdeLjk�YeRT\b^ !� 8{r��GILKn[L�YeGIL
deVT\ba+Lv\ � YeGIL!n[W�hcd�RXd � �  ^"LjkjWfU�deL3YeG�L��bnwW g RTLK^>Y + � C 4 � � 7 ��� 9�d[WZYeRXdQ��Ljd"Y[GIL!� R-Vb\_^�WfV	Lj®>U�WZY[R]\_^4 |.6 � kjWf^I^�\fYrLKlIk�LKL g & ( YeGIL/RT^>}_LKnwdiL!\ � YeG�L/deaBLjL g  MIn[\bJ W�^>U�J/LjneRXkKWbV�a+\bRT^>Ys\ � }SR]Lj�v£BY[GIL�¥NM#ª
kK\b^ g R�Y[R]\_^�RXd�LK}_LK^�JM\bn[LsdiYen[R]^��bLK^>YC/

M 9M � )  � �  ���  C

 &( � ��� 6

� O
F�GIL/RT^IR�Y[RTWbV@aIG�W_diL ] E 4�� 9 C �  � � �  BJMR]JMRXkKd3W�a+\bRT^>Y3de\bU�n[kKL�ª	Wb�bnwWf^I�_RTWb^�R]^�R�Y[RTWbV]R-,jWfYeRT\b^�~Sha�ne\ g U�kKR]^���W � Wf^�\ � � nwW�h_�-a�WZY[G�d � ne\_J �  YeGBWZY ��V]V1Y[GIL � Wf^�VTL � Y�LjJ/aIYph~>hMY[GILvk�VXWbd[diRXkKWbV g R]}_LKn[�bRT^I�

nwW�hcd� �F�G�L�R]^>Y[ne\ g U�k�YeRT\b^\ � W�deR]^I�_UIVXWfn[R�Yph�RT^YeG�L�R]^�R�Y[RTWbV aIG�W_diL � UI^Bk YeRT\b^Y[GILKn[L � \_neL�_LK^ILjn[WfYeL¯dsW
a+\bRT^>Y-di\_UIn[kKL3R]^IR]YeRXWfVTR-,jWZY[R]\_^�Y[G�WZY-�"\bU�V g \fY[GILKn[��RTdeLs^I\fY-~+LvaB\>dedeRT~IV]L3U�deRT^I�/YeGILva�Wbn[WflcRTWbV+JM\ g LjV  

+xdeL�Y�\ ��g RT}bLKn[�bRT^I��n[W�hcdj£_Y[GI\bU��bG�^I\fY � n[\bJ W/diRT^I�_V]L3a+\bRT^_Y¯£IkKWb^�~+LvR]^�R�Y[RTWbV]R-,KL g U�deRT^I� ] E 4�� 9�C
�  ��� �   6� #¬:L3kKWf^�WfVXdi\�RT^>Yen[\ g U�k�LsWf^ �"a�Wbn[WbJ/LKYeLjn g LjaBLj^ g LK^>Y�diJM\S\fY[GIRT^I�!\ � YeGILsdiRT^I�bU�VTWbneR]Yph�\ �
 � � �  �£bY[GILrdeR]^��bUIVXWfn � UI^Bk YeRT\b^�~BLjR]^I��YeGIL r3V]RTJMR�Y& �F�G�Ltk�\_^ZopLjk�YeUIn[L-\ � Y[GILtk�\_^S}bLKn[�bLj^�k�L�W_d � < r
\ � YeGIL/di\_V]UcY[R]\_^`Ye\Z��Wfn g d�de\bJML g R]�+nwWbk�YeRT}bL���W�}bLva�GILK^I\_JMLK^�WRXdj£�R]YsdeLKLKJd-Ye\�JML_£+Wb^�R]^>YeLjneL¯dpY[R]^��
\_^IL� 
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��(
+rd/L�lcaIVXWfRT^IL g R]^ diL¯k YeRT\b^I!� ( £�Y[GIL�k�\bJMaIUIY[Wf~�V]L�}>RXd[k�\_deR]Yphde\bVTUcY[R]\_^�RXd/deRT^I�bVTL�  }ZWfVTUIL g  F�GIL ��nwdpY
\_~S}>RT\bUBd/YeLjkwG�^IRT®>UIL�Ye\�kK\bJMaIUcY[L¦W J!U�V�Y[R�  }ZWfVTUIL g ²�q de\bVTUcYeRT\b^%~ShD��UIV]LjneRXWf^ JML¯Wf^�d�RTd�Ye\H��^ g
W�kK\bJMaIUcYwWf~IVTL���W�h�Ye\ diaIVTR]Y�YeGIRXd�J�UIV]YeR] ¤}ZWfVTUIL g de\bVTUcY[R]\_^:RT^>Ye\¦W_dvJWf^Sh deRT^I�bVTL�  }ZWfVTUIL g de\bVTUcYeRT\b^�d
W_dM^ILjkKLjd[deWbneh� F�GIRTd/Y[UIn[^�d\bUIYYe\~BL�^�\b^ Yen[R]}SRXWfVv£�Ljd[deLK^>YeRXWfVTV]h � \_n��bLj\bJML�Y[neRXkKWbV�neL¯Wbde\b^�dj£�Wf^ g
WbaIa�WbneLj^_Y[V]hMkKWb^I^I\bY«~+L g \b^ILsWfUcY[\bJWZY[RTkjWfVTV]hM��R]YeGI\_UcY�W!aIn[R]\_neR:VS^I\Z��V]L g �bLt\ � Y[GILsdiYen[U�k�YeUIn[Lt\ � YeGIL
J�UIV]YeR] ¤}ZWfVTUIL g de\bVTUcYeRT\b^  � ��� &	�$*��!����) � ������� � ������-/� ��
 � *���� ��� �3����* 
#% � ����* � ��� �
¬:L�GILjneL�Wbd[deUIJML�Y[G�WZY �"L�Wfn[L g L¯WfVTR]^��s��R]YeGW3k�UBdia+L g kKWbU�diYeRXk  �F�GIL�J!UIV]YeR] ¤}ZWbV]UIL g di\_V]UcY[R]\_^/kjWf^/~BL
deaIVTR�YvRT^>Ye\�YeGIn[LKLdeR]^I�_V]LK ¤}ZWbV]UIL g ~InwWf^�kwG�Ljd g LKVTRTJ/R]Y[WfYeL g ~Sh`YeG�LMkjWfU�diYeRXkMk�UIn[}bL���GIRXkwG:kK\bn[neL¯dia+\b^ g d
Y[\/YeGILvaIn[\fopL¯k Y[R]\_^�d"\b^>Ye\ 4�517�A?9"dea�W_k�L� 

�¢^	���bU�neL�*S£Z�"L�neLjaIneL¯diLj^>Y	YeG�L«Y[GIn[LKL � WfJMR]VTRTLjd�\ � n[W�hcd�\bn�aB\_niY[R]\_^�d#\ � nwW�hcd	��G�RTkwGMWfn[L«W_dede\ck�RXWZYeL g
��R]YeG�L¯WbkwG�~InwWf^BkwG`Wb^ g RT^����bUIn[L!|/Y[GIL�kK\bn[neL¯dia+\b^ g R]^I�MVTLK}_LKV�kKUIn[}bLjd�\ � YeGIL!aIG�WbdeL� �F�GIL!V]L � YsWf^ g
n[RT�bG>Yr~InwWf^BkwGILjd	4 � 4�� Wb^ g � 4 �&6rWfn[L�W_dede\ck�RXWZYeL g ��R�Y[G�Y[GIL�nwW�hcd-~+L � \_neL!YeGILjh�neL¯WbkwG`YeG�L/kjWfU�diYeRXkf£
Y[GILvVXWbdiY-~In[Wb^�kwG 4 _74C6�RXd��bRT}bLj^�~Sh�YeGILva+\bneYeRT\b^�d-\ � n[W�hcd"\b^�kKL3YeGILjh�G�W�}_L3a�Wbd[diL g Y[GIL!kjWfU�diYeRXk  +
kK\bJMa�WbneRXdi\_^¦��R]YeG5���_UIneL�!�deGI\Z�-dsYeGBWZYvYeG�L}>RXd[k�\_deR]Yph¦di\_V]UIYeRT\b^:RTd�kK\bJMa+\_deL g \ � YeGILVTL � Y!~�n[Wb^�kwG� 4�� � \bn$A � r O��rWf^ g YeGIL�n[R]�_G_Y�~InwWf^�kwG�� 4 � � \bn$A�� r O��	4 YeG�LKhvJWZYwkwG�\_^�YeG�LNVSRT^?VPA C r O��+6� �F�GIL
}SRXdekK\_deR�Yph�di\_V]UIYeRT\b^`YeG�LKn[L � \bn[Lv^ILj}bLKn��pn[LjW_kwGILjdp�rY[GIL!kjWfU�diYeRXk  :^"h�YeGIRXdt�"L�JMLjWb^`YeG�WfYtY[GIL!a+\bneYeRT\b^�d
\ � nwW�hcd�R]JMaIVTRXk�R]YeVTh/W_dede\ck�RXWZYeL g ��R�Y[GMYeGIL-}SRXdekK\_deR�Yph�di\_V]UcY[R]\_^ g \v^I\fY«neL¯WbkwG�YeGILtkjWfU�diYeRXkC4 Y[GIL-^I\bY[Wb~IV]L
LKlIk�LKaIYeRT\b^¦RXdrYeGILdeR]^��bUIVXWfnrYeRTa \ � Y[GIL/kjWfU�diYeRXk/WfVXdi\`kKWbV]VTL g YeGILk�UBdia 6� �PSUIa+LKn[RTJ/a+\_deRT^I��Y[GIL/YeGIn[LKL
a�V]\bY[d«R]^�L¯WbkwG!���_UIn[Lt�bRT}bL¯d ~�W_k�V�n[Ljdea+Ljk Y[R]}_LKVTh!Y[GIL3k�\bJMaIVTL�Y[L � WbJ/RTVTh/\ � n[W�hcd Wb^ g Y[GILrJ�UIV]YeR] ¤}ZWfVTUIL g
a�G�WbdeLM4\���_UIneL�{.6  

��W_kwGM~In[Wb^�kwGMdiLja�WfnwWZY[LKVTh!kKWb^�~+LtdeGI\Z��^!Y[\�deWfYeRXd � h/Wf^M\baIYeRTJMWbVIkwG�WfnwWbk�YeLjneR-,jWfYeRT\b^!VTR-VbLC4�!>{+6�Wf^ g
RXd3RT^_Y[LKn[aIn[L�YeL g W_dsYeGIL}SRXdekK\_deR�Yph�de\bVTUcY[R]\_^ \ � YeG�L � WfJMRTV�Y[\b^c ¢¡>Wbk�\_~IR�Lj®>U�WfYeRT\b^ deL�Y�RT^:YeGIL g \_JWfRT^
kK\bn[neL¯dia+\b^ g R]^���Y[\YeG�L�Wbk�YeU�WbV	deUIaIa+\bneYt\ � YeG�L!~InwWf^�kwG 1 (U(3  / \_neLvaIn[LjkKRTdeLKVThb£BR � �"L g Lj^I\fY[L�� ����� £� �	�

�
Wf^ g �'� � YeGIL�YeGIn[LKL�~InwWf^BkwGILjd\ � YeGIL�a�G�WbdeLb£"YeG�LKh R]^ g R]}SR g U�WfVTVTh d[WZY[RTd � h�L¯®_UBWZYeRT\b^ 4¤{ ( 6

\_^YeGILjR]n�neL¯dia+Ljk�YeRT}bL g \bJWfRT^ 4 n[LKaIn[LjdeLK^>Y[L g \b^ ���_UIn[L�|.63~+\bU�^ g L g ~>h YeG�L�kKWbU�dpY[RTk� �F�GIL�RT^IR]YeRXWfV
kK\b^ g R�Y[R]\_^�d � \bn�Y[GIL � 4x~�n[Wb^�kwGILjd�WbneL3�_R]}_LK^�~>h5] E Wf^ g �p\_UcYi  �b\_R]^��Z�r\_n�GI\bJM\b�_LK^ILj\bU�d�DtLKUIJWf^�^
~+\bU�^ g Wfn[h k�\_^ g R]YeRT\b^�d�kKWb^�~BL:U�deL g WfVT\b^I� Y[GIL kKWbU�dpY[RTk� F�G�L _74 ~�n[Wb^�kwG©£-��GIRXkwG � \_neJd�YeGIL
n[LKJWbR]^IRT^I� a�WbniY�\ � YeGIL¦J!UIV]YeR] ¤}ZWbV]UIL g di\_V]UIYeRT\b^ \b^Bk�L�Y[GIL�nwW�hSd�G�W�}bL�a�W_dedeL g Y[GIL kjWfU�diYeRXkf£�U�deLjd
#rRTneRXkwGIVTL�Y ~+\bUI^ g Wfn[h�k�\_^ g R]YeRT\b^�d�] � � C ] �	��� \_^�Y[GIL-n[R]�_G>Y�aBWfneY \ � YeGILtkjWfU�diYeRXk�Wf^ g ] � � C�] �	�

�\_^�Y[GILvVTL � Y-a�WbniY  � ��� &	�$*��!����) ���`) �������+�3� �����
F�G�LKn[L«G�W�}_L�~+LKLj^/deLK}_LKnwWfVSWZYiY[LKJMacYwd#Ye\sR]JMaIVTLKJMLK^>Y�YeG�L"~�n[Wb^�kwG�deaIVTR�YeYeRT^I�vWfVT�b\bn[R]YeGIJ \ � diL¯k Y[R]\_^!N  (  
F�G�L"JWbR]^ g R � kKUIV]Yph!RXd#YeGIL�VT\SkjWfVTR�,¯WZY[R]\_^!\ � YeGIL-kjWfU�diYeRXk"~B\_UI^ g Wbneh_£ZR]^M\_UIn@kKWbdeL�W � n[LKL�~+\bUI^ g Wfn[h!Wbd
R]Y g LKa+LK^ g d«\b^MY[GILrde\bVTUcY[R]\_^R�YwdiLjV �  X�¢^Y[GIL-\bn[RT�bRT^�WfVIaBWfa+LKn>1 (U(B3 £,��U�deL g Wb^� UIVTLKn[RTWb^}bLKnwdeR]\_^/\ � YeGIL
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M#RT�bUIn[L *,/0MIn[\bJ VTL � Y�Y[\�n[R]�_G_YT/	Y[GIL � WbJ/RTVTR]L¯d \ � nwW�h�W_dede\ck�RXWZYeL g ��R�Y[GYeGILtYeGIn[LKL g R��1LKn[LK^>Y�~�n[Wb^�kwGILjd
\ � YeGILMª	Wb�bnwWf^I�_RTWb^�di\_V]UcY[R]\_^  rF�G�L/kjWfU�diYeRXk�RXdtUBdiL g Ye\�diaIVTR]YrY[GIL�nwW�hcd� T�¢^�a�WbniY[RTkKUIVTWbn-Y[GIL�~�n[Wb^�kwG_74 RTd-JMW g L3\ � YeGILvn[LKJWbR]^IRT^I�/a�WfneY[d�\ � Y[GILvn[W�hcd"\ � YeG�Lv~In[Wb^�kwGIL¯d � 43d�diYe\_aIa+L g WZY�YeG�L�kKWfUBdpY[RTk
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M#RT�bUIn[LM|G/ MIn[\bJ VTL � YvYe\`n[R]�_G>Y8/3F�GILk�\_nen[LjdeaB\_^ g RT^I��VTLK}_LKV@k�U�ne}_Ljds\ � Y[GILaIG�W_diL� �F�GILM}ZWfVTUIL¯dr\ �
Y[GILv~InwWf^�kwG�Ljd � 43d�Wf^ g _74 JMWfY[kwG�\b^�YeG�LKRTn�neL¯dia+Ljk�YeRT}bL3a�WfneY�\ � YeGILvkjWfU�diYeRXk  
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dehcdpY[LKJ \ � L¯®>U�WZY[R]\_^54 ( )+6"kK\bUIaIVTL g Y[\MYeGILv� R-Vb\_^�WfV§L¯®>U�WZY[R]\_^54¤{ ( 6«RT^`\bn g LKn�Y[\ g L�YeL¯k Y�Y[GIL�kKWbU�dpY[RTk
~+\bU�^ g Wfn[h� �F�GIRXd��>W�}bLW�deL�Y!\ � � UIVTLKn[RTWb^YenwWf^�deaB\_niY�L¯®>U�WZY[R]\_^�d�k�\_UIaIVTL g Y[\94 { ( 6 � \_n!W�}ZWfn[RTWb~IVTL
� 4�517�� 9 g LB�B^IL g Wbd

� 46517�A�4�517�A!EC9�9�C M � 9
4 � A� A E 465U7�A"EC9m9 O
F�G�L!JML�Y[GI\ g YeG�LK^ kK\b^�deRXdpYwdt\ � J/\_^IR]Ye\bn[RT^I��Y[GIL!a+\_deR�Y[R]\_^¦\ � YeGILMkKWbU�dpY[RTk!~Sh�Y[LjdiYeRT^I� � \_n r�}ZWfVTUILjd
\ � �  ;�¢^:a�n[W_k YeRXk�L/Y[GILKn[LRTd3^�\�diU�kwG YeG�R]^I��W_dvWf^:L�lIWbk�Y r`^>U�J/LjneRXkKWbV@}ZWfVTUILb£©G�LK^�kKLMYeGIL^ILjL g Ye\
RT^>Yen[\ g U�k�L-WvdeJWfVTVIY[\bVTLKnwWf^�kKL"aBWfnwWfJML�Y[LKn@Y[\vV]\ckKWbV]R-,KL�Y[GILtkjWfU�diYeRXk  @F�GIRXd kKWbU�deLjd@RT^�Wbkjk�UInwWbkKh!Wbd �«LjV]V
W_d"YeGILv^�Ljk�L¯ded[Wfn[hMR]^>Y[LKn[aB\_VTWfYeRT\b^�\ � YeGILvkKWbU�diYeRXkvk�UIn[}bLs\b^`WM�bn[R g  

F�GIRXd3aIn[\b~IVTLKJ �"W_dsde\bVT}bL g RT^¦Y[GIL�kKW_diL/\ � W MI\bV g kKWfUBdpY[RTk 1 ( N 3 4 Yp�«\�~InwWf^�kwGIL¯dJ6-YeG�ne\_UI�bG YeGIL
g LKn[R]}ZWZY[R]\_^�\ � WMdeaBL¯k�RP�Bk3Lj®>U�WfYeRT\b^ � \bn�YeG�L�kKWfUBdpY[RTk3k�U�ne}_L� @ª©LKY'� ( 4�5�9«~+L3YeGILva�Wbn[WbJML�YeLjneR-,jWfYeRT\b^�\ �
Y[GIL�kKWbU�diYeRXk  X� YtdeWfYeRXd��BLjd"YeG�Lv\bn g R]^BWfn[h g R��1LKn[LK^>YeRXWfV	Lj®>U�WZY[R]\_^

L� ( 4�5�9�C����?4 � 7�� ( 465�9�7�8 ( 4�5�9�9 4 N>{+6

��G�LKn[Lb£�WZYvYeG�L�k�\_^_Y[R]^SUI\_U�dvVTLK}_LKV¤£:8 ( 465G9[C ] �	�� 4�517�� ( 4�5�9�9 C ] � �� 465U7 � ( 4�5�9sRXdvY[GIL�R g LK^>Y[RTkjWfV�\_^IL� 
deR g L g:g LKn[RT}�WfYeRT}bL/\ � YeGIL/Yp�"\�~InwWf^BkwGILjd �74 kK\b^I^�Ljk Y[L g WZY3YeGILkjWfU�diYeRXk  8� Y�k�\b^BdpY[R�Y[UcYeL¯dK£	kK\bUIa�V]L g
��R]YeG�YeGIL�Yp�"\ �74���R�V_\b^�WbV«L¯®_UBWZYeRT\b^BdK£ W:k�VT\_deL g ��UIV]LjneRXWf^ dihcdiYeLjJ � \bn�YeGIL�²�q{MI\_V g di\_V]UIYeRT\b^  
+"YvY[GILM^SUIJMLKn[RTkjWfV@VTLK}bLjV�YeGIRT^I�>dvWfn[L/^�\fY�di\�diYenwWfRT�bG>Y � \_ne��Wfn g  /F�GILMaIG�WbdeLM��R]VTV@YphSaIRXkKWbV]VTh�~+LKG�W�}_L
W_d � � � ( � � ^IL¯WfntYeGILMkKWbU�dpY[RTk 4 �"L�W_dedeUIJML�Y[G�WZYrYeGIL/~InwWf^�kwGIL¯d-VTR]L�\b^�Y[GIL/V]L � Ys\ � YeGILMkKWbU�dpY[RTk_6  
� YMRXd!Y[GILKn[L � \_neL�^I\fYMa+\_d[diRT~IVTL�Y[\:WbaIaIn[\�lSRTJWZY[Lo8 ( ~Sh diRTJMaIVTL�UIaS��RT^ g ��^IR]YeL g R��1LKn[LK^Bk�Ljd/\_^ \b^IL
\_nsYeGILM\fY[GILKn3~InwWf^BkwG  !¬:LM^ILK}_LKneYeGILjV]L¯deds\b~IY[WfRT^IL g W;��n[diYv\bn g LKns^SUIJMLKn[RTkjWfV@k�VT\_deUIn[L�RT^ YeGIL � \bn[J
8 ( 465�9 1 r O���� 4;] �	�� 465U7 � ( 465G9 � M � 9�_ ] � �� 4�517�� ( 465�9 � M ��9�9N4 M �:RTdsW��_neR g dpY[LKa 6-��GILKn[L�^I\Z� ]�� ��
kjWf^`~+L�d[W � LKVTh�WbaIaIn[\�lcR]JWZY[L g U�deR]^I����^IR]YeL g R��1LKn[LK^�kKLjd� "F�G�RTdt^>U�J/LjneRXkKWbV	diYeU g h�RXdtk�\_JMaIV]LjJMLK^>YeL g
~Sh�W�JM\Z}SR]^I�/�bn[R g diYenwWZY[LK�bhMY[\W g opU�diY�YeGIL g \_JWfRT^�Y[\�Y[GIL�kKWbU�diYeRXkrkKUIne}_L� @F�GIL3RT^IR�Y[RTWbV	k�\_^ g R]YeRT\b^�d
� \_n�YeGIL _74 ~InwWf^�kwG`Wf^ g Y[GIL�kKWbU�diYeRXkvWfn[Ls^�\fY-^IL¯k�Ljd[d[Wfn[R]VTh�bRT}bLj^�~Sh�Y[GILvaIGShcdiRXkKd�\ � Y[GILvaIn[\b~IVTLKJ  
¬:LvY[GILKn[L � \_neL g L¯diRT�b^IL g Wf^�WfUIYe\bJWfYeRXk3R]^IR]YeRXWfVTR-,jWZY[R]\_^`aIne\ckKL g UIn[L � \bn�Y[GIL!dehcdpY[LKJ ��G�RTkwG g \SL¯d�^I\fY
RT^>YeLjn � LjneLr��R�Y[G�Y[GILvdi\_UI�bG>Y � \_n�di\_V]UcY[R]\_^  �F�GIRTd���UIV]LjneRXWf^`²�q JML�Y[GI\ g G�W_d«~+LKLj^�UBdiL g Ye\Mk�\_JMaIUcYeL
� R]�_G M�neL¯®>UILK^�kKh�de\bVTUcYeRT\b^�d�\ � Y[GIL � LjV]JMGI\_V�YQ,3Lj®>U�WZY[R]\_^�RT^�W/aIVTW_diJW/aIGShcdiRXkKd�kK\b^>YeLKlSYb1 ( ) 3  

ª	L�Y«UBd�WfVXde\vJ/Lj^>YeRT\b^�W � YeRTJ/LrWbdeh>JMacY[\fY[RTk�JML�Y[GI\ g � 1 ( ! 3 ~�W_diL g \b^�W3VT\SkjWfV+kwG�Wf^I�_L�\ � }ZWfn[RTWb~IVTL
RT^��¢Y[R]JML����514�517 ��9rY[G�WZY�JWfaBd3YeGIL�kjWfU�diYeRXkWZY��5 C _#"  �F�GIL� UIVTLKn[RXWf^aIn[\b~IVTLKJ RTd3Y[GILK^ deL�Y�\_^
Wb^`UI^S~B\_UI^ g L g�g \bJWfRT^�Wf^ g YeG�L!di\_V]UIYeRT\b^�RTd-W_dihSJMacY[\fYeRXkKWbV]VTh�diY[WfYeRT\b^�Wbneh� �F�GIRXd�JML�YeG�\ g G�W_d-WfVXde\
~+LKLj^�k�\_J!~IRT^IL g ��R]YeG�YeGILfMI\bV g Lj®>U�WfYeRT\b^�JML�Y[GI\ g Wf~+\Z}bLM1 ( N 3 Ye\ g LKn[R]}_L�Wf^�� U�V]LjneRXWf^�JML�Y[GI\ g RT^
Y[GIL�k�UBdia+L g kKWbU�diYeRXkskjWbdeL84 YeGIn[LKLv~�n[Wb^�kwGILjdV6>1 ( � 3  � ��� � ��� )�� � � �Y����� � ��� �
F�G�L-GSh>a+LKn[~+\bVTRTk�kK\b^�deLKn[}ZWZYeRT\b^MVXW�� kK\bJMJ!U�^IR�Yph�G�Wbd«W3V]\_^I��LKlSa+LKn[RTLK^�kKL�\ � diG�\Sk�V/kKWbacYeUIn[RT^I�  �F�G�WZY
RXdj£&��^ g R]^I�!aIneL¯k�RXdiLjV]h���GILKn[L�Y[GIL-}SRTd[k�\>diR]Yph�de\bVTUcY[R]\_^/RXd g RTd[k�\_^_Y[R]^SUI\_U�d@��R]YeGI\_UcY Y[n[W_k�RT^I�3YeGILrkwG�WfnwWbk� 
Y[LKn[RTdiYeRXkKd� X�¢^YeG�LskjWbdeLt\ �#� WfJMRTV�Y[\b^�¡>WbkK\b~IR+Lj®>U�WfYeRT\b^�d"deGI\ck�VSd«Wfn[LrkjWfVTV]L g VSR]^?Vcd"Wf^ g Wfn[L�YeG�LrVT\ck�U�d

cedAyfc\g
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\ �#g RXd[k�\b^>Y[R]^SUI\_U�d��bnwW g RTLK^>Ywd� �F�GILv}SRTd[k�\>diR]Yph�de\bVTUcYeRT\b^�neLjJWfRT^�d�k�\_^_Y[R]^SUI\_U�d� 
�¢^ 1 !bz 3 £1WMJML�YeG�\ g ~�WbdeL g \_^bV>RT^?Vcd g LKYeL¯k YeRT\b^¦RTdtaIne\_aB\>diL g  �� Ytn[LKVTR]L¯d-\b^�Y[GIL!R g LjWYeG�WfY VSR]^?Vcd

WbneLkKUIne}_Ljd�4 R]^�{Z  #b63��GILjneLnwW�hcdK£©YeG�WfY!�«\_UIV g \fYeG�LKn[��RTdeLk�n[\_d[dK£#Wfn[LMYeLKn[JMR]^BWZYeL g  `F�GILJML�YeG�\ g
kjWf^�deR]JMaIVTh�~+L�RTV]VTU�diYenwWZY[L g \b^�Y[GIL�deUIa+LKn[R]JMa+\_deR�Y[R]\_^`kjWbdeL�4\���_UIn[Ljd ( N,6"\ � deLjk Y[R]\_^ (  2)  "F�GILC��nwdpY
diYeLja�\ � Y[GILtJMLKYeGI\ g kK\b^�deRXdpY�RT^Y[GILrkK\bJMaIUcYwWZYeRT\b^�\ � YeG�Lt}SRTd[k�\>diR]YphMdi\_V]UcY[R]\_^�4 kKLK^>YeLjn«aIVT\fY"\ � ���_UIn[L
( 6  � Y!RXd!YeGILj^ aB\>dedeR]~�V]LY[\ g LKYeLjk�Y�^SUIJMLKn[RXkKWfVTVTh�YeG�L VSR]^TV+£ g Lj^I\fY[L g�� £�4 GILKn[LY[GIL�diYenwWfRT�bG>Y�VTR]^IL
� C r O��+6sWf^ g diYe\_neL/YeG�LMYenwWbk�LM\ � Y[GIL�4 kK\b^>YeRT^SUI\bU�dV6s}SRTd[k�\>diR]Yph�de\bVTUcYeRT\b^ ���  X ( \b^ �  M� Y!RTdsY[GILK^
UBdiL g W_dsW #rR]n[RXkwGIV]LKYv~B\_UI^ g Wbneh�kK\b^ g R]YeRT\b^ � C � �  X ( \b^ � � \_n�W�^ILj� {Z  #'diY[WfYeRT\b^�Wbneh�� R-Vb\_^�WfV
L¯®>U�WZY[R]\_^ 4 |.6� �¬:L�kjWf^ Wbd[deUIJMLGILKn[LMYeG�WfY��"LR]^ � W_k Y!GBW�}bLMYp�"\�aIne\_~IVTLKJdv\b^ L¯WbkwGG�WbV � aIVXWf^IL
~+\bU�^ g L g ~Sh YeG�LbV>RT^?V ��R]YeG Y[GIL�deWbJML�~+\bU�^ g Wfn[h k�\_^ g R]YeRT\b^  F�GIRXdM^ILj� de\bVTUcYeRT\b^D��R]VTV-~+L`YeGIL
deLjkK\b^ g Wbnen[R]}ZWbV g LKaIRXk Y[L g \_^MYeGIL-n[RT�bG>Y aIVT\fY�\ � �B�bUIn[L�N  � Y�RXd RTJ/a+\bneY[Wb^>Y@Ye\�n[LjWbV]R-,KL"YeGBWZY Y[GILtaIGBWbdeL
g WZY[W � \b^�Y[GILfV>RT^?V�kKUIne}_L � g L�Y[LKn[JMR]^IL¯dsR�YwdtYwWf^I�_LK^>YeRXWfV g LjneRT}ZWZY[R]}_L�Wf^ g YeG�LKn[L � \bn[L�WbVTde\ + �xWbd
Y[GILs� R�V_\b^�WbVBL¯®>U�WZY[R]\_^24 |$6 J�U�diY"~+Lsd[WZY[RTdQ��L g UIa�Ye\�Y[GIL3~B\_UI^ g Wbneh� #u-LjkKWbV]VTRT^I��Y[G�WZY + �D�_R]}_Ljd�YeGILnwW�h g RTn[Ljk Y[R]\_^©£cY[GIRTdrdiL¯k�\_^ g � R�V_\b^�WbV©n[Ljde\bVTUcYeRT\b^�R]^ g LKL g k�\b^>Y[R]^SUIL¯d"YeGIL�nwW�hcd"YeG�WfYtG�W�}_Ls~+LKLj^�diGSUcY
\b��~Sh�YeG�Lv}>RXd[k�\_deR]Yph�di\_V]UcY[R]\_^  D-\\bYeGILjn�R]^IR]YeRXWfV§\_n�~B\_UI^ g Wbneh�k�\b^ g R�Y[R]\_^�d���RTV]V©RT^>YeLjn � LjneLvWf^ g �_R]}_L
n[RXdiLsYe\MJ�UIV�Y[R�  }ZWfVTUIL g ^ILjd[d� 

F�GIL�V]RTJMR�YwWZY[R]\_^�\ � Y[GIRTdsWfa�aIne\>WbkwG�RTdsk�VTLjWbnt��GILj^¦k�\_^�deR g LjneRT^I�\_UInrdeLjkK\b^ g LKlcWbJMaIV]L!\ � J!U�V�Y[R� 
}ZWbV]UIL g ^IL¯ded� � � �«L�k�\_^�diR g Ljn	Y[GIL�}>RXd[k�\_deR]Yph3de\bVTUcY[R]\_^�Wbd[de\SkKRTWfYeL g ��R�Y[G/W3kKU�dia+L g kKWbU�dpY[RTkb£f�"L«\_~�diLjne}_L
W_d#R]^/YeG�L"a�neLj}>RT\bUBd#kjWbdeL"W VSRT^?V!WZY�� C r O��  #F�GIL�n[W�hcd ��\Z��RT^I�r\_UcY@\ � YeGIL�VSR]^TVvYe\ � \bn[JxY[GIL-diL¯k�\_^ g
aBWfneY�\ � Y[GILrde\bVTUcYeRT\b^�Wbk Y[U�WfVTVTh3� � \bV g �tWf^ g V]RT}bLrR]^�W g \bJWbR]^~+\bUI^ g L g \_^�\b^�LrdeR g Lt~>h/Y[GILrkjWfU�diYeRXk  
F�G�L-di\_V]UcY[R]\_^�RXd@Wf�>WfRT^�J�UIV]YeR] ¤}ZWfVTUIL g 4 Yp�«\3~InwWf^BkwGILjdV6#Wf^ g Ws^ILK�IVSR]^?V g LK}_LKVT\ba�d� �F�G�L-diL¯k�\b^ g diYeLja
\ � YeG�LaIne\ckKL g UIn[L�W_dsaIne\_aB\>diL g RT^ 1 !bz 3 ��R]VTV@^I\fYvdeLKL/YeGILkjWfU�diYeRXk�kKUIn[}bL� �F�GILM}>RXd[k�\_deR]Yph�di\_V]UcY[R]\_^
^�Ljk�L¯ded[Wfn[RTV]h�����V]VXdp�rYeG�Ld,K\b^�Ls~+LKG�R]^ g Y[GIL � \bV g kjWfU�diYeRXkf£IWMdeR]JMRTVTWbn�aIGILj^I\bJMLK^BW!Y[\/YeGIL�de\bUInwk�Lsa+\bRT^_Y
a�ne\ck�L g UIn[L g Ljd[k�n[R]~+L g RT^�diL¯k Y[R]\_^I!  N  �¢^ YeGIRXdi,j\b^IL`\_^IL�\b~�deLKn[}bL¯d/YeGIL � \_neJWfYeRT\b^%\ � WfneYeRP�Bk�RXWfV
��W�}bL � ne\_^>Y[d«��GIRTkwG�JW�h�RT^_Y[LKn � LKn[L3��R�Y[G�Y[GILvn[LjWfV©de\bVTUcY[R]\_^�Wb^ g �_LK^ILjn[WfYeL3W/^ILK� VSR]^?V� � ��� �`
	����
#� �0��1 � � 
#) � ��� �
F�G�L`deLK�_JMLK^>YaIne\bopLjk�YeRT\b^�JMLKYeGI\ g 1 !L* 3 \_neRT�bRT^�WfVTVTh g LK}bLjV]\_aBL g � \_n ��UIR g J/L¯kwG�Wf^�RTkjdWfaIaIVTRXkKWZY[R]\_^
WbVTde\�RXd3W�kKWbU�diYeRXk!deaIV]R]YiY[R]^���WbaIaIn[\_WbkwG  >� Y3U�diL¯drYp�«\�k�\bJMaIVTLKJMLj^_YwWfn[h�n[LKa�neL¯diLj^_YwWZY[R]\_^�d-\ � YeGIL²�q
de\bVTUcY[R]\_^!Y[G�WZY�a�ne\Z}SR g Ljd@Wb^�\Z}_LKn[VTWbaIaIRT^I�rJML¯kwG�Wf^IRXdeJ \Z}bLjn#YeGILtkjWfU�diYeRXkKd  @F�GIL��Bn[diY neLjaIn[LjdeLK^>Y[WfYeRT\b^
g Ljk�\_JMaB\>diL¯d�Y[GIL�²�qxde\bVTUcYeRT\b^�R]^>Y[\/deR]^��bVTL�  }�WbV]U�L g ~�n[Wb^�kwGILjdj£cdiLja�WfnwWZY[L g ~>h�kjWfU�diYeRXkKd"RT^�YeGIL 4�517�A?9
dea�W_k�Lb£fkjWfVTV]L g��   deLK�_JMLK^>Y[d�Wf^ g n[LKaIn[LjdeLK^>Y[L g L¯WbkwG!~Sh.��4�517��U9�de\bVTUcYeRT\b^�d#\ � 4 {1)+6� #F�GIL-²�q�di\_V]UcY[R]\_^
kjWf^�WbVTde\!~+L3diaIVTR]Y"RT^�W/diRT^I�_V]Lr}�WbV]U�L g ~�n[Wb^�kwGILjd«diLja�WfnwWZY[L g ~ShkKWbU�diYeRXkKd«R]^�YeGILf4�517�8:9�dia�W_k�L� #F�GIL¯diL
~�n[Wb^�kwGILjdsWfn[L�kjWfVTV]L g m@ ¢deLK�bJMLj^_Ywd� + deR]JMRTVTWbnr� U�V]LjneRXWf^ }�WbneRXWf~�V]L 
 4�517 ��9-RTds^ILjL g L g Wb^ g¦g L���^IL g
~Sh
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F�G�L � UI^ g WbJMLK^>Y[WbV+� / WbdeV]\Z}_�3neLjJMWbnmV�\ � deLjk Y[R]\_^ (  |M^I\Z� �bU�Wbn[Wb^>YeLKL¯d"YeG�WfYrW�kjWfU�diYeRXk�kKWb^I^I\bYrWfac 
a+LjWbn�diRTJ!U�V�YwWf^ILj\bU�deV]h¦R]^ 4�517�A?9vWf^ g 4�517�8�93dea�WbkKL� i+td!W�k�\bn[\bVTVXWfn[hb£§�"LfVS^I\Z� YeGILjneL � \bn[L/YeG�WfY�YeGIL
m   deLK�_J/Lj^>Y[d�kKWb^!~+L"UBdiL g Ye\3JM\b^�R�Y[\bn#YeGIL"VT\SkjWfVTR�,¯WZY[R]\_^!\ � YeGIL�kKWbU�diYeRXk�~+\bUI^ g Wfn[R]L¯d�Wf^ g YeGIL�Wfa�a�Wfn[R� 
Y[R]\_^�\ � ^ILK��kjWfU�diYeRXkKd�RT^i4�517�AT9	diaBWbk�L"Wf^ g dihSJMJML�Yen[RXkKWfVTVThrY[GIL �  ¢diLj�bJMLK^>Y[d#Wfn[L U�deL g R]^ 4�517�8�9©dea�W_k�L� 

/ \_neLraInwWbk Y[RTkjWfVTV]h_£_VTL�Y�U�d�k�\_^�deR g Ljn"Wb^ 4�517�A?9 � \bV g kjWfU�diYeRXktkKUIn[}bLtVT\ckKWfYeL g WZY 4�517�� ( 465�9�7�8 ( 4�5�9�9�RT^
a�G�WbdeL� ¢diaBWbk�L/��GIRXkwG`�iVTR]^?Vcdp��Yp�"\ �  ¢diLj�bJMLK^>Y[ds\_^:L¯WbkwG:diR g L\ � �5C 8 ( 4�5�9  �F�GILjneLkjWf^I^I\bYv~BL�Wb^
46517�8:9«kjWfU�diYeRXk3WZYd4�517�� ( 4�5�9�7�8 ( 4�5�9�9 £I�"LrY[GILKn[L � \_neL VS^I\Z� Y[G�WZYtW�m@ ¢diLj�bJMLK^>Y 
 4�517 ��9«RXd��«LjV]V g L���^IL g
RT^ W�^ILKRT�bGS~+\bn[GI\S\ g \ � 46517�� ( 465G9m9  o+�k�YeU�WbV]VTh��"L!G�W�}_L 
 465U7 � ( 4�5�9m9�CB8 ( 4�5�9�9rWf^ g � X 465�9-RXdsV]\ckjWfVTV]hkwGBWfnwWbk Y[LKn[R�,jL g ~>h 
 � 465U7 � ( 465G9m9PC r  �F�GILm@ ¢deLK�bJMLj^_Y!kjWf^:YeG�LKn[L � \bn[LM~BL�U�diL g Ye\�UIa g WZY[LYeG�L �
a+\_deR]YeRT\b^`\ � YeGIL!kjWfU�diYeRXk g LB�B^IR]^��MYeGIL�~+\bU�^ g Wfn[h � \_n�YeGIL!W_dede\ck�RXWZY[L g �   deLK�_JMLK^>Y[d� F�GIL�d[WfJML�k�n[R� 
Y[LKn[R]\_^/kjWf^/~BL�UBdiL g Y[\ g L�Y[Ljk Y�YeGIL�\ckKkKUIn[neLj^�k�L"\bn g RXd[WfaIa+LjWbn[Wb^�k�L"\ � Wf^ 4�517�AT9#kjWfU�diYeRXk«YeGSU�d@VTLjW g R]^��
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