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� b>�Kh�dRX��JMdvP/W>�uhxS � hxhRX[h�Pcb>X	�KWYX E Px�KwYS?NQPx�uJ E N E W � hxX J�iYT9N�S�b^��X[d E X ZoNQPcJML{�KS	N�S[Px�uJ E h A
T9NQS�bV�QX�d E X[Z/S?N6ZKZKh<L�N?���=X�YdxJM�MdRN�LpLOX[W9NQhfS�JML��JMhx�CPR�KJ E hfJ�i�Pcb>X�hRX w E X�� ��dcNQ� E X�W
hvPcX�>h A DFE N6PcJML{�KS N�S PR�KJ E b&N�h3g1X ZKZ�� WYX w E X[W J � P� � P�YdRJ�=X[dxPR�KX�h�� hRJ�N���X[d E X Z S?NQZCZ
PRb&NQP��uh�YdRJ��MdcN�LpLpX�W�N�h1N_hRX�� � X E S[X J�i�N6PcJML{�KSFN�S PR�KJ E h b&N�h�YdRX[W>�uS P�N��oZuXI� E PcX[dRLpX��
W>�uNQPRXFhxPcNQPcX[h A � b>�Kh1�Kh �KL��JMdvP�N E P1i�J�d WYX�NQZC� E �Ugf�KPRb�h � S�b"�KhRh � X�hfNQh1X�dxdRJMd dRX[S�J��MX[dx���
YdxX��mX�L�>PR�KJ E JQi&��X[d E X ZYS?N6ZKZKh��MhxX�S � dx�CP ���M�QX�d E X[Z>hxP�N6PcX PRX�hvPR� E � ��N E W
dRX�N�hRJ E � E � N���J � P
PRbYX1S[J E S � dRdRX E P X H X�S � PR�KJ E J�iY��X�d E X[Z>S?NQZCZKh A"! X NQZKhRJ3W>�KhRS � hRh	N E �uL��JMdxPcN E P dRX Z N6PcX�W
h � �$# X�S P&%�PcbYX_LpX?N E � E �OJ�i�ZuJ0S��:h A

� bYX3�KWYX E Px�KwYS?NQPx�uJ E J�i�NQPRJML{�uS3N�S PR�KJ E h �Kh��&N�hRX[W�J E N^LpJ0WYX[Z=J�i�N
T9N�S�b���X�d E X[Z
hvP�NQPRX � E g<b>�KS�b{dRX Z NQPx�uJ E h J E T9N�S�b X E PR�CPR�KX�h N�dxX1N H �KJMLONQPx�uS�NQZKZC�_� E PRdRJ0W � S�X[W(' ) ~>�M@+*�A
z E Pcb>�Kh,�0�KX[g,�/Pcb>X�-/.10�24365�-$i�JMdxL J�i N WYNQP � L Pcb&NQP_�Kh_L�N E �/ � Z N6PcX�W7��� PcbYX�T9NQS�b
�QX�d E X[Z3dRX�hxX�L8�>ZuX[h"N P � >ZKX � E N dxX[ZuNQPR�KJ E NQZ<WYNQP�N��YN�hRX A � bYXVNQPcJ�Lp�KSVN�S[Px�uJ E N E W
ZKJoS���� E ��� E PcX[dxi(N�S[X�h9>dRX�hxX E PFPRb>�KhIZKJM���KS?NQZ:�:�KX[g PRJOPRbYX8>dRJM�MdRN�LpLpX�d���N E W9b>�KWYX_PcbYX
W&N6P�NphxPcd � S[P � dRX[hIPRb&NQPf�KL�>ZuX[LpX E PFPRb>�uh;�:�KX[g A

~ X�S PR�KJ E `pJ�i Pcbo�uh3dRX��JMdvPFdxX��:�uX g<h�PcbYX^�MJ�N6Zuh3J�i J � dFLpJoW>X[ZC� E ��g1JMdx� AF~ X�S[Px�uJ E
@ h � LpL�NQdx�=<�X�h"PRbYX�LONQ� E �uWYX�N�h"J�i PRbYX T9N�S�b �QX�d E X[Z hvP�NQPRX�LpJoWYX Z A ~ X[S[Px�uJ E k
W>�KhRS � hRhxX�hpN E � E PRX�dvi(N�S�XOPcJG��X�d E X[Z1NQPRJML{�uS�N�S[Px�uJ E h A�~ X�S PR�KJ E y"W>�uhxS � hxhRX[h
ZuJ0S���� E �
Ydv�uL{�CPR�>�MX[h A1~ X�S PR�KJ E |_W>�KhRS � hRhxX�h hxJMLpX?�X�dvi�JMdRLON E S[XI�KhRh � X�h�=X[dxPcNQ� E � E �_PcJUNQPRJML{�uS
N�S PR�KJ E hIN E W ZKJoS��:h A

@ A �CBCD��

� bYXE � d6�JMhRX"JQi3J � d
g JMdR� �uh PRJ S�J E hvPcd � S[PON�LpJ0WYX[Z1J�i<PcbYX TVN�S�b �QX�d E X[Z PRb&NQP
S�N�>P � dRX�h PRbYX{X�hxhRX E S�XOJ�i �CPch�i�X�NQP � dRX�h_N E W JML{�KPRh��uL�>ZKX�LpX E PcNQPR�KJ E WYX[PcNQ�KZKh A � �K��X
S[J E �MX E Px�uJ E NQZ WYJ0S � LOX E P�NQPx�uJ E �oPcb>XFLpJoW>X[ZFYdRJ��:�KWYX�hfN_S�J E S�X�>P � N6Z i�dcNQLOX g1J�dR�{i�JMd
�YE WYX�dxhxP�N E W>� E ��PcbYXU��X[d E X Z A � E ZC�K��X S[J E �MX E Px�uJ E NQZ WYJ0S � LOX E P�NQPx�uJ E �=Pcb>X
LpJoW>X[Z��uh
N"hRX ZKiG�mS�J E PcNQ� E X�W WYX�hxS�dx�=>Px�uJ E J�i	Pcb>X{��X�d E X[Z A a E X E X[X�W E J�P_dxX[i�X[dFPcJ"Pcb>X �uL�>ZKX��
LpX E PcNQPR�KJ E PRJ �YE W>X�dRhvP�N E W NUS�J E S�X�>P�HI� � P��KP �uh�hRJMLpX PR�KLOX[h bYX Z/>i � ZIJ A � b>XFLpJoW>X[Z
YdxJ��0�KWYX[h�N E � E W>X��X E WYX E P�N E WnPcb>JMdRJ � �Mb hxPcNQPcX[LOX E PpJ�iIdRX�� � �KdRX[LpX E Pch Ar~o� S�b N
LpJ0WYX[Z$S[J � ZKW���X�S�J�LOXfPRbYX<WYX[w E �KPx�=��XFhxPcNQPcX[LpX E P1JQi dRX�� � �udxX�LpX E PRh��YN E WOPRbYX<hRJ � dRS�X
S[JoWYX�S�J � ZuWUJoS[S � ��UN<dRJ�ZKX1NQh N E X�KOS �uX E P �uL�>ZKX�LpX E PcNQPR�KJ E J�ioPcbYJ�hRX�dRX�� � �KdRX[LpX E Pch A

� bYX<� E PcX[dRX[hxPch�J�i=PcbYXIN � PRbYJMdxh���J8��X[��J E W�W>JoS � LpX E P�NQPx�uJ E AL! Xfgf�KhRbOPcJ^N� >ZC�
PRJoJ�ZKh{PcJ Pcb>XVN E NQZC�ohv�uhOJ�iIPcbYX LpJ0WYX[Z AM! X � hxX9N�PRbYX�JMdxX�LN>dRJ��:� E � PcJ0J�Z S�NQZCZuX[W
O �:PRbYLP' )fTRQ�Q * H�NQZKhRJ^� E J�g E N�h PcbYXS)1J��MX[dT� TVJoJ�dRXSYdRJ��MX[d�J�PcJ^hxPcNQPcXIN E W�N E N6ZK�U<�X
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Pcb>X9LpJoW>X[Z A ! XVb&N&�MX YdxJ��MX�W S[J E hx�KhxPRX E S �8J�i^N &N�dxP�J�i�PRbYX�LpJoW>X[ZIgf�KPRb8PcbYX
Pcb>X�JMdxX�L YdxJ ��X�d AL! XIN�dxX<� E �MX[hxPR�K��NQPx� E �
g N?�0h	PcJ^LOJ0WYX Z$X H X�S � PR�KJ E J�i=��X[d E X Z S�NQZCZuh
N E W�YdxJ ��X PcbYX[JMdRX[LOh3N���J � PfPRbYX�hxXUX H X[S � Px�uJ E h A

� � � ���4� D ��� B � B ��� � �,�f� � D	� ��B
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D �QX�d E X[Z�hvP�NQPRX�S�J E hx�KhxPch<J�i/X E PR�CPR�KX�hfi�dRJML hxX��MX[dcNQZ/S Z NQhRhRX[hfh � S�bGN�h P�N�hx�0h��YPcbYdxX?N�W>h��
�JMdxPRh��YLpX�hxhcN���X�h�� &NQ�MX�h��$N E W LpX�LpJMdx��J��$# X�S Pch A z E ' ) ~>�M@+* g1X �KWYX E PR�Ci �"dxX[ZuNQPR�KJ E h
� E g<b>�KS�b8X E Px�KPx�uX[h�LON�� &NQdxPR�KS[�=&NQPRX A(' JMdOX H N�L�>ZKX��<N*) .,+.-/+ 2�0102-f�uh�N4dxX[ZuNQPR�KJ E
� E ��J�Z>�0� E � NpP�N�hx�VN E W NC�JMdvP3PRb&NQP3S�b&N�dcNQS[PcX[dx�=<�X[h_NOP�NQhR�43}hFS?N�&N+�>�KZC�CP �VJ E NC�JMdxP A
! �CPcb N H �KJMLph g1X�>ZuN�S[X S�J E hvPcdRNQ� E PRhfJ E PcbYXFdRX[ZuNQPx�uJ E h Pcb&NQP1LON���bYJ�ZKW�� E N �QX�d E X[Z
hxPcNQPcX/5 i�JMd � E hxPcN E S[X�� 56-87�.:9;-�.,<>=?-45,9A@B7�56CD0 . -FER5G+A= 3A=�2IH6=J+�2�0102-�.,< 5 0�2IH6=;<
) .,+.- A a � d WYX[hRS[dx�=>PR�KJ E J�i<PcbYX"X E Px�KPx�uX[h���dRX Z NQPx�uJ E h�� N E W S[J E hxPRdcNQ� E Pch�YdxJ �:�KWYX�hON
S�b&N�dRN�S[PRX�dv�/<�NQPR�KJ E J�i N ZKX���NQZ/T9N�S�b9hvP�NQPRX A

� J��CZCZ � hvPcdRNQPcX J � d N�$YdRJ�NQS�b �MbYX[dRX1�Kh N9�Ydv�uX iFYdRX[hRX E PcNQPR�KJ E J�i&hxJMLpXfL�N6PcbYX[L�N6P1�
�KS?NQZ/dxX�� � �KdRX�LpX E PRh�J E NpZKX��MNQZ T9N�S�b9hvP�NQPRX A � bYX
dxX�� � �KdRX[LOX E Pch N�dxX_X H YdRX[hRhxX�W ���
�KWYX E PR�Ci �:� E �pN
S�J�ZCZKX�S[Px�uJ E J�i i �YE S PR�KJ E hfN E W YdxX�W>�KS?NQPRX�h��&N E W��Q�=�:� E �{N H �KJMLphfN���J � P
Pcb>X�L A � bYX<WYX[hRS�dv�/oPR�KJ E J�i=X?NQS�b�T9NQS�b�S[J E S�X�>P	� E ��J�Z=��X�h1N_hvP�NQPRX �QN�dx�uN��>ZKX�K A a E X
Pcbo� E �:hIJ�i N�TVN�S�bRYdxJ��X�dxP �"N�h<bYJ�ZKW>� E �O� E NO���>�MX E hvP�NQPRX A

! Xf�KWYX E Px�Ki �pN dxX�S�J�� E �=<�X�d�YdxX�W>�KS?N6PcXfi�JMd X[ZKX�LpX E PRh JQi X�N�S�b�JQi=PRbYXIT9N�S�bOX E PR�CP �
S[ZuN�hxhRX�h AL' JMd�X H N�L�>ZKX��$N E X E PR�CP ��M PRb&NQP hRNQPR�KhxwYX�h Pcb>X YdRX[W>�KS?NQPRXONQPSRUT1V HWMYXZK J �KhfN
P�NQhR�{� E hxPcNQPcX"K A H � b>XLV�� E PRbYX E N�LpX8NQP2RUT1V�� E W>�KS?NQPRX�h1PRb&NQP	�CP1�Kh1N YdRX[W>�uS�NQPcX A J D
Pcb>dRX?NQW �Kh_dRX[S�JM� E �/<[X�W7�:�9PcbYX YdxX�W>�KS?N6PcXJN�[]\_^`Pba:V HWMYXZK J A � bYXpX E Px�KP � S Z NQhRhRX[h
NQdRX
dRX�� � �udxX�W^PcJ;��X�L � P � NQZKZC� W>�Kh # JQ� E P A&c X[dRX �uh�PRbYX�N H �uJML X H YdxX�hRhv� E �FPcbYX Wo�uhI# J�� E P E X�hxh
J�idNQP2R,T,V9N E WBN�[]\6^`P2a:V A

*�e/����q  NQP2R,T,V HWMYXZK Jgf hiN�[]\6^`PbaUV HWMYXZK J

� bYX�dxX[ZuNQPR�KJ E NQP2RUT N�[]\_^`Pba i�JMdRLONQZC�=<�X�h PcbYX E J�PR�KJ E J�i�PRbYdRX�N�W�J�g E X[dRhRbo�/ A � bYX
X H YdxX�hxhx�KJ E NQP2RUT N�[]\_^`Pba HWN.X�N�[jX4K JIbYJ�ZKWYh � E hvP�NQPRX?K �CikN�[ �uh^N�Pcb>dRX?NQW � E P�N�hx�lN A
' JMdmNQP2RUT N�[]\_^`Pba�PRJOb>J�ZuW �$�CPchIN�dx� � LpX E PRh3L � hxPS��X^LpX[L ��X�dRh3J�i�PcbYX_dx�K�Mb�PIX E PR�CP �
S[ZuN�hxhRX�h A � bo�uhIdRX�� � �udxX�LpX E PF�Kh<hxPcNQPcX[W9N�hfi�J�ZCZKJ�g<h A

*�e/����q  hdNQPSRUT1V HWN.XnK JpoqhdN�[]\_^`Pba:V HrN�[sXZK Jgf hdNQPSRUT N�[]\_^`Pba HWN.X]N�[jXZK J
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D Pcb>dRX?NQW LON?��J0S�S � d�� E NQP LpJMhxP_J E X P�N�hx� A � b&N6P �uh�� PcbYX J�g E � E � P�N�hx�9J�i�N
PRbYdRX�N�WG�Kh �YE �=� � X A � b>�Kh3dxX�� � �KdRX�LpX E P3�uh<X H >dRX�hxhRX[W	���"PcbYX i�J�ZCZuJ�gf� E �pi�JMdRL � Z N A

*�e/����q ) NQP2R,T N�[]\6^`PbaFHrN � X]N�[jXnK:J�� NQP2RUT N�[]\6^`PbaFHrN�� X�N�[jX4K Jgf N ��� N��

� bYX X H YdxX�hxhx�KJ E N�[]\_^`Pba2R HWN.X4K J	�Kh Pcb>X^hxX[P<J�i�Pcb>dRX?NQWYh<N�hRhxJoS � N6PcX�W gf�CPcb"P�N�hx��N A
D Pcb>dRX?NQWBN�[G�KhIN E X[ZKX�LpX E PFJ�iiN�[]\6^`PbaSR HrN.X4K J��Ki N E WGJ E ZC���Ci �KhIJ�g E X[W(���DN A

*�e/����q l N�[��GN�[]\6^`P2a2R HWN.X4K:J
	 NQP2RUT N�[�\6^`Pba HWN.X�N�[jXnK:J

~ JMLpX�dxX[ZuNQPR�KJ E h
b&N&�MX E J E � X E Px�KP �rNQPRPRdx�=� � PRX�h AG' JMdUX H N�L�>ZuX+� PcbYXC=JMdvP dv�u�Mb�P
dxX[ZuNQPR�KJ E b&N�h PcbYdxX�X�NQPRPRdx�=� � PRX�h�%UN�ZuJ0S?N6Z E N�LpX���N"hRX[PUJ�i dx�K�Mb�Pch�� N E WnN dRX i�X�dRX E S�X
S[J �YE P A � bYXUN�hRhxX�dxPx�uJ E V��:\,N \���S[ N�HWN.X V>X��&X�� X��XZK J��Kh �>E WYX�dxhxPRJoJ0WGPRJ�LpX�N E PRb&NQP
PcN�hR� N�b>J�ZuW>h�dx�K�Mb�Pch�PRJM=J�dxP V �:�uNnZuJ0S?N6Z E N�LpX�� � E hvP�NQPRX K A � bYX hxX[P�� �
� RU^��ja�X4\6^�� ^��� ^6XZRU^��>a �����;^ ���KWYX E Px�Kw&X[h
g<b>�KS�brdx�K�Mb�PchUN�dxXOb>X[ZKW � N E W!I���=��X�h^PcbYX
dxX[i�X�dxX E S[X
S[J �YE PIJ�i�PRbYX,=J�dxP<dx�K�Mb�P A

t1� dRdxX E PRZC��� J � d_LONQPcbYX[LONQPR�KS?NQZ WYX[hRS�dv�/oPR�KJ E J�ifT9N�S�brdxX�� � �KdRX�LpX E PRh
� E S[Z � WYX[h
N���J � P1wYi P �"dRX Z N6PR�KJ E hfJ E X ZuX[LOX E PchIJ�i/PcbYX X E Px�KP ��S[ZuN�hRhxX�h���N E W N
Z N�dx�MX E:� L ��X�d<J�i
N H �KJMLph	J E PcbYX[hRX<dRX Z NQPx�uJ E h A"! X;��X[ZC�uX��MX<Pcb&NQP Pcb>�Kh �uh	N E N�S[S � dRNQPcX;� � P	� E S[JML�>ZKX[PcX
hxX[PpJ�i<dxX�� � �KdRX�LpX E PRhpJ E NVZKX���NQZfT9N�S�b hxPcNQPcX A TVJMdxX�dRX Z NQPx�uJ E h{N E W S[J E hvPcdcN6� E Pch
LON?� �=X_NQWYWYX�W9NQi PcX[d i � dxPRbYX�df� E �MX�hvPR�K��NQPx�uJ E N E W� � �>ZC�KSUdxX��:�uX g A

D ZKX���NQZ$T9N�S�bO��X�d E X[Z$hvP�NQPRXfS?N E ��X WYX w E X�Wpi�dRJ�L Pcb>XfS�JML�>ZKX[PRXIhxX[P	J�i=N H �KJMLph A
' JMdfX�N�S�bGN H �uJML �&S[J E hxPRd � S P3N{i�J�dRL � Z N � E g<bo�uS�bVX��MX[dx��i�dxX�X��QN�dx�uN��>ZKX X H S[X�>P"K��uh
�YE �=��X�dRhRNQZCZK� � � N E Px�KwYX�W ��hxJ�Pcb&N6P$K4�KhFPcbYXUJ E ZC�RYN�dcN�LpX PcX�d3PcJ�PRbYX
i�JMdxL � ZuN A_t NQZCZ
PRb>�uh<Pcb>XE3�-/.:9#"2+ = JQi�PRbYX^N H �uJML Ak' JMd X H NQL�oZuX+��PRbYX_S[ZKJMh � dxX_J�i D<H �uJML B �Kh

$ M�HrNQP2R,T,V HWMYXZK J f hiN�[]\6^`PbaUV HWMYXZK J6Jc\

D ZKX��MNQZ	T9NQS�b hvP�NQPRX S?N E ��X WYX w E X[W4NQhFPcbYX
S�J E # �>E S[Px�uJ E J�i PRbYX{S[ZKJMh � dRX[h J�i	PcbYX
N H �KJMLph A

% .'& ��� ���(��� )( ^��2P ( R`NQP_N�^�H K J�* $ M HrNQPSRUT1V HWMYXZK J f hdN�[]\6^`P2a:V HrMYX>K:J6J+� \�\?\

! X{X H =X[S[P_Pcb&N6PUT9N�S�b ��X�d E X[Z NQPRJML{�uSpNQS[PR�KJ E h�gf�CZCZ��=X{WYX w E X[WrN E W � hxX�W � E
h � S�b NOg1N?��N�h<PcJCYdRX[hRX[d1�MXUZuX[��NQZC�KP � A � b&N6P3�Kh�� N E NQPRJML{�uSUN�S PR�KJ E gf�CZKZ YdRJ0W � S[X
N
ZKX���N6Z/hxP�N6PcX i�dRJML ZuX[��NQZ/hvP�NQPRX A
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D T9N�S�b �QX�d E X[ZYhvP�NQPRX1S�N E ��X��:�Kh � NQZC�=<�X�WpNQh N3��dcN�Yb A DFE X E PR�CP �^�uh N E J0WYX A�D dxX[ZuN �
PR�KJ E �Kh X �KPRbYX�dfN^ZK� E ���=X P g1X[X E P g1J E J0WYX[h�H �JMhRhv�/�oZK��N EYE JQP�NQPRX�W�gf�CPcb NQPxPcdx�=� � PRX�h J �
JMd	�uh N^ZC� E XFW&N E ��ZC� E �
i�dRJ�L N
hx� E ��ZKX E J0WYX3� E PRbYXFS�N�hRX�JQi�NUdRX Z N6PR�KJ E PcbYNQP1� E �MJ�Z>�MX[h
N�LpX�L8�=X[d J�i	J E ZC��J E X X E PR�CP � S Z N�hxh A^DFE X H NQL�oZuXpJ�i PRbYX Z N6PRPcX[dF�KhFPcbYX{dxX[ZuNQPR�KJ E
a2^`Pba \���S[ N �>g<b>�KS�b9dxX[ZuNQPcX[hFN PcN�hR��PRJONOWYX�N�W E N�LpX � E �KPRh E N�LpX_h6&N�S[X A

zmi3PcN�hR� N
J�g E h PRbYdRX�N�WpN�[ ��g X��uLON��Q� E X�PRbYX�i�J�ZCZuJ�gf� E � PcJ ��X"N &N�dxP J�i<PcbYX
S � dRdRX E PFhvP�NQPRX^��dcN�Yb A

������P ������PRbP�N�hx� PRbYdRX�N�W

zmi PcN�hR�JN	bYJ�ZKWYh1NUhRX E W�dv�u�Mb�P PcJ �JMdvPiV �0PRbYX3i�J�ZCZKJ�gf� E �{N EYE J�PcNQPcX[W�ZC� E �pLON?�OJoS[S � d
� E PRbYX_hxP�N6PcX_�MdcN+Yb A

������P �������JMdxP dx�K�Mb�P
H E � � hxX E W � � B J

� bYX_�MdcN+Yb dRX�>dRX�hxX E P�N6PR�KJ E J�i�Pcb>X_N H �uJMLONQPx�uSUT9NQS�bV�QX�d E X[Z�hxPcNQPcX_LpJoW>X[Z YdxJ+�
�:�uW>X�hphRJMLpX � hxX[i � Zf� E P � �CPR�KJ E ArD ZKPRX�d E NQPR�>�MX ZK���1J E X"L�N?�rPRb>� E �rJ�i<Pcb>X"LOJ0WYX Z � E
PcX[dRLphpJ�i3N dRX[ZuNQPx�uJ E NQZfW&NQPcN��&N�hxX � A�� N�S�b]T9N�S�b dRX Z N6PR�KJ E � E PcdxJoW � S�X[W � E ' ) ~>��@+*
S�J�dRdRX[h6�J E WYh�PcJUN^dxX[ZuNQPR�KJ E � E PcbYXIW&NQPcN��&N�hxX A ' JMd	X H NQL�oZuX+�o�Ci P�NQhR� N J�g E h	PcbYdxX?N�W
N�[ �oPRbYXFP � >ZuX�' N � N�[ * �uh N E X[ZKX�LpX E PIJ�i�PRbYX�������� �! #"!$%�
& dRX Z NQPx�uJ E A � bYX dRX�� � �udxX��
LpX E P PRb&NQP{NGPcbYdxX?N�W b&NQh NQP
LOJ�hxP{J E X�J�g E � E ��P�N�hx�4h � �M�MX[hxPRh Pcb&NQPUPcbYXOPcbYdxX?N�W
w&X ZuWGJ�i N����
�'� �! #"!$���& P � >ZKX �uhfPRbYX_��X[� JQi Pcb>X^dxX[ZuNQPR�KJ E A

DFE X E Px�KP �9S[ZuN�hRh3�uhFPRbYJ � ��b:P�J�i	N�h N�dRX[ZuNQPx�uJ E S[J E hv�uhvPR� E �"J�i	hx� E ��ZKX[PRJ E P � >ZuX[h A
zmidN1�Kh3N PcN�hR� �&PcbYX E PRbYX P � oZuX ' N * �uhf� E PRbYX(�)�
���rdRX[ZuNQPx�uJ E A

z E PRbYX^W&NQP�N+�&N�hRX ZC�KPRX�dRNQP � dxX��YPRbYX^PRX�dxL 3 .,< 9�2 9;- =;< 3;C 3 .,< 9;-W+15�2I<�- �uh � hxX�WVPRJ�W>X��
E J�PRX g<b&NQP/g X�bYN���X S�NQZCZuX[W
N�- = 0 5�-19;-456- = 5+*�24.,7 A �3hv� E �3J � d YdRX��0�KJ � h�X H N�L�>ZKX���� E N
S�J E hx�KhxPRX E P hvP�NQPRXIg XFWYJ E 3 P NQZCZKJ�g]P � >ZKX�h,' N � � N�[ * N E W ' N��&� N�[ * � E PRbYX,�)�
��� �! #"!$��
&
dRX Z N6PR�KJ E �CidN ��-� N�� A
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� bYX dRX Z N6PR�KJ E NQZFW&NQP�N+�&N�hRX�N E NQZKJM��� YdRJ��:�KWYX�h N E N+ =X�NQZC� E �rZKJM���KS?N6Z9�:�uX g J�i
N ��X[d E X Z_hxPcNQPcX A � bYX�ZKJM���KS?NQZ�i�J�dRL JQi
NrWYNQP � L Pcb&N6P"�uh"LON E �= � ZuNQPRX�W �:�]PcbYX
T9NQS�b ��X�d E X[Z��uhFNOP � >ZKX
� E hRJMLpX dxX[ZuNQPR�KJ E A<D h3g X hRb&N6ZKZ�hRX[X��=PRbYXUZKJM���KS?N6Z N�S PR�KJ E h
�X�dvi�JMdRLpX�W(����PcbYX^��X[d E X Z�S?N E �=X,�:�uX g1X[W N�hfP � >ZuX_dxX?N�WYh3N E W g<dx�CPcX[h A � JoS��:h3N�dRX
WYX w E X[WVPcJObYJ�ZKW hRX PchIJ�i�P � >ZKX�h<w H X�W A

z E Pcb>X dRX[L�N6� E W>X�d�J�i PRb>�KhFdRX�=J�dxPFg X{N�dxX E J�PFS?N�dxX[i � Z�PcJ�W>�uhvPR� E � � �KhRb PRbYX N H �
�KJMLONQPR�KS�����dcN�Yb ��N E W WYNQP�N��YN�hRX dxX�YdxX�hxX E P�NQPx�uJ E h	J�i&PcbYXfT9N�S�bp��X[d E X Z&hxPcNQPcX LpJ0WYX[Z A
! X_hx�KL � ZCP�N E X�J � hvZK�"PRb>� E ��J�i�N E � E hxPcN E S�X_J�i�N YdxX�W>�KS?NQPRX V HWMYX � X�K J N�h<N
ZC� E ��� E
N��MdRN�Yb�S[J EYE X[S[Px� E � E JoWYX[hOM N E W � � N E W N�hFPRbYXUP � >ZKXR' M:� � * � E dRX[ZuNQPx�uJ E���A?! X
PRb>� E ��J�i N E X E PR�CP � dRX[S�JM� E �/<[X�d3N�h<N E JoW>X_� E N{�MdcN�>b �YJMd<N�hIN{hx� E ��ZKX[PRJ E P � >ZKX � E
NpW&NQPcN��&N�hxX^dxX[ZuNQPR�KJ E PcbYNQPILOJ0WYX ZuhfPcb>X^X E PR�CP � A

� � � � ��� � �m��B �F� �	� � �,�<��� D � � ��� 
�� � �I� 
���� �

�O�� �p%��7���]�	� �s�������m����G� �j�����m�(�
� bYX
�MdcN�>b(�:�uX g�J�i Pcb>X{T9N�S�b �QX�d E X[Z hxP�N6PcX
LpJ0WYX[Z�h � �M�MX�hvPchFPRbYXUi�JQZKZKJ�gf� E ��S[ZuN�hT�
hv�Kw&S�NQPR�KJ E J�i TVN�S�bV�QX�d E X[Z NQPcJ�Lp�KS_N�S PR�KJ E h A


 t dxX?NQPx�uJ E J�i N E JoW>X�H(� A X A ��NQZCZuJ0S?N6PR�KJ E J�i N E X E PR�CP � J A


�� X[hxPRd � S PR�KJ E JQi N E �YE S[J EYE X[S[PRX�W E J0WYX�H(WYX?NQZCZKJoS�NQPR�KJ E J�i N E X E Px�KP � J A


 t dxX?NQPx�uJ E J�i N{ZK� E � H�N�hRhxX�dxPx�uJ E J�i N{dRX[ZuNQPx�uJ E J


�� X[hxPRd � S PR�KJ E JQi N ZK� E � H(W>�KhT� NQhRhRX[dxPx�uJ E J�i NpdxX[ZuNQPR�KJ E J A


 TGJoW>�Cw&S�NQPR�KJ E J�i N{ZC� E ��NQPRPRdx�=� � PcX A

! Xfw E WOPRbYX<W&NQP�N+�&N�hRXIN E NQZuJ���� PcJ,��X � hRX i � Z$i�JMd dRX w E � E �
J � d � E P � �KPx�uJ E N���J � P
S Z N�hxhRX[h�J�iFNQPRJML{�uS N�S PR�KJ E h A ! XGLON?�nPRb>� E �rJ�i3N YdRJ��MdcN�L PcbYNQP{�uL�>ZKX�LpX E PRh�N
�QX�d E X[Z	S?N6ZKZ	NQh_N�PcdcN E hcN�S PR�KJ E J E Pcb>X{��X�d E X[Z	hvP�NQPRX AUD PcdRN E hcNQS[PR�KJ E S�J E hx�KhxPRh^JQi1N
hxX�� � X E S�XfJ�iYNQPcJML{�KS1NQS[PR�KJ E h A D w E X � �MdRNQ� E X�W NQS[PR�KJ E J E N<W&NQPcN��&N�hxX��Kh�PRbYX dxX?N�Wo� E �
JMdpg<dx�CPR� E �rJQi_N4hv� E �QZuX9P � >ZKX�� g<bYX[dRXGg<dx�CPR� E �n� E S[Z � WYX[h�� E hxX�dvPR�KJ E �fWYX ZuX PR�KJ E �fJMd
LpJ0W>�KwYS?NQPx�uJ E A

� bYX�i�J�ZCZKJ�gf� E �9PcN��>ZKX��KWYX E Px�Kw&X[h{S?NQPRX��MJ�dx�KX�h J�i<T9N�S�b ��X[d E X ZfNQPRJML{�uS�N�S[Px�uJ E h A
� bYX�� E PcX[d6YdxX[P�N6PR�KJ E J�i<PcbYX�S Z NQhRhRX[h{� E PRX�dRLph{J�ifPRbYX N H �KJMLONQPR�KS�dRX�YdRX[hRX E PcNQPR�KJ E �
PRbYXVhvP�NQPRX �MdcN�>b dxX�YdxX�hRX E P�NQPx�uJ E �<N E W PcbYXGdRX Z NQPx�uJ E NQZ<W&NQPcN��&N�hxX dRX�>dRX�hxX E P�N6PR�KJ E
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N�dxX�hxbYJ�g E A ! bYX�dxX�PRbYX�dxX��Kh E JQP N S�J E ��X E �KX E PRZC�rW>X�hRS[dx�=�=X[Wr� E PRX�d6>dRX[PcNQPR�KJ E ��g1X
ZKX?N&�MXUN P�N��>ZKX_X E Pcdv� �>ZuN E � A

t �/D�~Y~ DIH �KJMLONQPR�KS � dcN�>b � NQP�N+�&N�hRX
DF�/� a t N6ZKZKJoS�NQPcX_N EV�YE:� hxX�W

dxX[ZuNQPR�KJ E ��X �
z O ~ � � � N�hxhRX[dxPFN E � E hvP�N E S�X S�dxX?NQPRX
N E J0WYX � E hxX�dxP3N{P � oZuX

J�i NpdRX[ZuNQPx�uJ E JMdfZC� E � � E NpdxX[ZuNQPR�KJ E
� �	�
� � � W>�KhcNQhRhRX[dxPFNOdxX[ZuNQPR�KJ E dRX[LpJ ��X N E J0WYX W>X[ZKX[PcXUN P � oZuX

� E hxPcN E S[X JMdfZC� E � i�dxJML NpdRX Z N6PR�KJ E
T9a � z '�� W>�KhcNQhRhRX[dxPFNOdxX[ZuNQPR�KJ E LpJoWo�Ki � N{ZC� E � LpJ0W>�Ci � N P � >ZKX

� E hxPcN E S[X���N E WVN�hRhxX�dvP NQPxPcdx�=� � PRX��&JMd
N{LpJoWo�Kw&S�NQPR�KJ E J�i��KP LpJ��MXUNpZC� E �

� � D � PRX�hvPIPRbYX,YdRX[hRX E S�X
JQi N P � >ZuX+�$JMdfdRX�N�W
N P � >ZKX

� �>�MX E PRb>�KhOZKJM���KS?NQZ �0�KX[g J�i3N�S[Px�uJ E hOJ E N ��X[d E X ZIhxP�N6PcX��	g X9N�dxX�i(N�S�X[W gf�CPcb
Pcb>X E X[S�X[hRhx�CP �4J�i WYX w E � E �9� E PcX�dvi(N�S�Xpi �YE S PR�KJ E h^gf�KPRb>� E X?N�S�b4S[ZuN�hRh^i�JMd PcbYX�T9N�S�b
��X[d E X Z&�uL�>ZKX�LpX E PcNQPR�KJ E A a E XfS�N E LpX[PRbYJoWo�uS�NQZKZC�{X H NQLp� E XINQZCZ>PRbYXfdRX Z NQPx�uJ E h ���>�MX E
� E ' ) ~>��@+* N E W"�KWYX E Px�Ki ��PRbYX^NQPcJ�Lp�KS_N�S PR�KJ E h � E X�N�S�bGS[ZuN�hRhfg<b>�KS�bVS�N E �=X WYX[dx�>�MX[W
i�dRJ�L PRb&NQP1dRX[ZuNQPx�uJ E A � bYX�LpX[PRbYJoW��Kh E JQP X E Px�udxX[ZC�"NQZK�MJMdv�KPRbYL{�uS�hv� E S�XFgf�CPcb>� E X?N�S�b
S[ZuN�hxh J E X L � hvP LON���X �QN�dv�uJ � h WYX[S[�Khx�KJ E h PRb&NQP N�WYWYdxX�hRh"YdcN�S PR�KS?NQZ0�KhRh � X�h�% ! b&NQP NQdRX
Pcb>XUWYX[hx�KdRX[W�� E  � P�N E W9J � P� � PRh3i�JMd3N E N�S[Px�uJ E��7! b>�KS�b NQPRPRdx�=� � PRX�hIJ�i	N�dxX[ZuNQPR�KJ E
LON?���=X<LpJoWo�Kw&X[W �VD dRX3N E �pJ�i PRbYX<X E PR�CP �pw&X[ZKWYh1JQi N_dRX Z NQPx�uJ E LpJoWo�Kw$N+�>ZuX � H � bo�uh
S�J�dRdRX[h6�J E WYh^PcJVNQPcJ�Lp�KS?N6ZKZC� WYX[PcN�S�b>� E ��N"ZC� E ��i�dxJML J E X E J0WYX�N E W4NQPRPcN�S�b>� E �V�CP
PcJ N E J�PcbYX[d A J,z E PRbYX E X H PGhRX[S[Px�uJ E g1X �CZKZ � hvPcdcN6PcX PcbYX[hRX WYX�S �uhv�uJ E �J�� E PRh gf�CPcb
X H N�L�>ZKX�h A

�O��� � ���]#��%;�L�s#�� ;� �	� �]��� ��� � �j�]����� �
� N�S�b NQPRJML{�uS"NQS[PR�KJ E �Kh h1=X[S[�Cw&X�W N�h{NGi �YE S[Px�uJ E i�dRJML N9hxX[P{J�if� E  � Pch PcbYNQP
� E �
S[Z � WYX[h
Pcb>X�S � dRdRX E P{hxPcNQPcX�K"��PRJ NVhxX[P JQi<J � P� � Pch^Pcb&NQP^� E S[Z � WYX[hpNVdRX P � d E S�J0WYX
\ �_� E W>�KS?NQPx� E � Pcb>X{h � S[S�X�hxhUJ�dFi(NQ�CZ � dxX{J�i�PcbYXpN�S PR�KJ E A ! bYX E Pcb>XpN�S[Px�uJ E S�b&N E �MX�h
hxPcNQPcX+��N�hxPcNQPcX,�QN�dx�uN��>ZKX K��=�Kh�NQLOJ E �OPRbYX
J � P� � Pch A ! X^���=��XUPRbYXUhv�u� E NQP � dRX^J�i	N E



�

N�S PR�KJ E ��� E N�L{� E �
PcbYX3� E  � Pch J E Pcb>XFZuX i P hv�uWYXFJ�i/N E NQdRdRJ�g,�oN E W�PRbYX�J � P� � PRh1J E
PRbYX
dv�u�Mb�P3hx�KWYX A ! X � hxX
hxPcN E W&NQdRWRYN�dcN�LpX PcX�d E N�LpX�hIPcJ�WYX E JQPcXUP �U�X�h�%mN � PcN�hR� �
N�[ �	PcbYdxX?N�W �6VE� =JMdvP&� �R� ZuJ0S?NQZ E N�LpX�� �X���� E NQP � dcNQZ E:� L8�=X[dRh A aFPcb>X�d P �U=X[hIN�dRX
� E PcdRJ0W � S[X�W9N�h E X�X[WYX�W A
�[q���%(.0qn.0�=��#o���(�����9�&��.��Ut JMLpLpX E Pch"J E Pcb>X9S � dRdRX E P��uL�>ZKX�LpX E PcNQPR�KJ E J�i
PRbYX{T9NQS�b ��X�d E X[Z N�dRXUL�NQWYXU� E ��J H X[h A � bYX[hRX S�N E ��XU�K� E JMdxX�W	���GPcbYXUdRX?NQWYX�d
�YE i(N�L{�KZC� NQd<gf�CPcbGJMd �YE � E PcX[dRX[hxPcX[W9� E PRbYXUT9N�S�bV�KL�>ZKX�LpX E P�N6PR�KJ E A
' �KdRhxP���ZuX P � h_�KWYX E PR�Ci � Pcb>X�NQPRJML{�uSON�S PR�KJ E hUN�hRhxJoS � N6PcX�W gf�KPRbnN E X E Px�KP � S Z N�hxh A

D3E X E Px�KP �rS[ZuN�hRhOS?N E ��X�PcbYJ � �Mb�POJ�i3N�hON�dRX[ZuNQPx�uJ E S�J E hx�KhxPx� E � J�i3hx� E ��ZKX[PRJ E P � �
>ZKX�h A ~ � E S[X^PRbYX�dxX^N�dRX E JONQPxPcdx�=� � PRX�h<PcJ{Pcbo�uh<dRX Z N6PR�KJ E �Yg XUX H �X�S P3PRbYX�dxX PcJ��=X E J
T�a � z ' � N�S[Px�uJ E h
J E N E X E Px�KP �ndRX[ZuNQPx�uJ E AG' JMd_PcbYX �)�
��� dxX[ZuNQPR�KJ E g X��KWYX E PR�Ci �
PRbYX i�J�ZKZKJ�gf� E ��N�S PR�KJ E hfi�JMdfX�N�S�b9J�i�Pcb>X^JQPcbYX[dIS Z NQhRhRX[h A
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D h � S[S�X�hxhxi � ZdNQP2RUT P ( ( ���3w E WYh3N EG�YE:� hRX[W9P�N�hx���KWYX E PR�Cw&X[d�N E W � E hRX[dxPch<�CPFNQh3N
PcN�hR� A a E XUPRb>� E �:hFJ�i�PcbYXUdRX�h � ZCPR� E ��hvP�NQPRX
�MdRN�Yb�NQh3b&N&�:� E ��N E X[g,� �YE S[J EYE X[S[PcX[W
PcN�hR� E J0WYX A� P2RUT a2^ ( ^ N�^UWYX�NQZKZKJ0S?NQPRX�hINpPcN�hR� A�� P2R,T \_^`PbaOPRX�hvPch<i�JMd PcbYX,YdxX�hxX E S[X
J�iIN9PcN�hR� � � A X A � �CP S�b>X�S��:hOg<b>X[Pcb>X�d
�CPch{NQdR� � LpX E P{�Kh{NVPcN�hR� X E Px�KP � A�� P2RUT P ( ( ���
S[JML �>� E X[h<PRbYX DF��� a t N E W"z O ~ � � � NQS[PR�KJ E h A )1X�S�N � hxX_PRbYX�dxX N�dxX E J{NQPxPcdv�/� � PcX�h
PRJ g JMdRdv� N���J � P&���KPOLON��QX�h�hxX E hxXVPRJ4WYJ7��J�Pcb N�hpJ E XGNQPRJML{�uSGhxPRX� A ! X13 ZCZIhRX�X
ZuNQPcX[dfgf�KPRbR�JMdxP<dv�u�Mb�PRhIPRb&NQP<�KP 3}h E N6P � dRNQZ�PcJOhRX�&N�dcN6PcX PcbYX^hxPRX�YhIJ�i NQZKZKJ0S?NQPx� E �ON E
�YE:� hxX�W E N�LpXUN E W � hx� E �O�CP A
�[q���%(.0qn.0�=��#o���(�����9�&��.���� E PR�CP � NQZCZuJ0S?N6PR�KJ E � E Pcb>XOT9N�S�bn�QX�d E X[Z �Kh �uL�>ZKX��
LpX E PRX�W��:�
w E W>� E � i�dRX[XIh1&N�S[X � E hRJ�LOX <[J E X A�� X[d E X Z$S�J E hx�KhxPcX E S[�pS[J E hvPcdcN6� E Pch
dxX�� � �KdRX�PRb&NQP
NQP_PcbYXOPR�KLpX�N E X E PR�CP � �uh^WYX�NQZKZKJ0S?NQPRX�Wn�CP &N�dxPx�uS �/YNQPcXO� E4E J9dxX��
ZuNQPR�KJ E h{gf�CPcb J�PcbYX[dpX E PR�CPR�KX�h A � b>�KhO�Kh{PcJ4N���J��KW]W&N E ��ZK� E �7=JQ� E PcX[dRhp� E J�PRbYX�d
W&N6P�N hxPRd � S P � dxX�h A D dxX[i�X[dRX E S�X_S�J �>E Pf�Kh � hxX�W PcJ{��X[X�"PcdRN�S���J�i�PRbYX E:� L ��X�d<J�i
dxX[ZuNQPR�KJ E h � E g<b>�uS�bVN E X E Px�KP � &N�dxPx�uS �/YNQPcX[h A � X?NQZCZKJoS�NQPR�KJ E J�i�N E X E Px�KP �Z3 h3WYNQP�N
hvPcd � S[P � dRXp�uh��X�dvi�JMdRLpX�W ZuN�<[�CZK��J E ZC��g<bYX E �CPch_dRX i�X�dRX E S�XOS�J �YE PUdxX?N�S�b>X�h <�X�dxJ A
� bYX N�S[Px�=��X �>�CPFJ�i�NOW&NQPcN�hxPRd � S P � dxX�� g<b>X E i(NQZKhRX+�=�Kh � hxX�W�PRJ�YdxX��MX E P i � dxPRbYX�d
� E hRX[dxPx�uJ E hI� E �MJ�Z>�:� E �OPcbYX_X E Px�KP � �KL�>ZuX[LpX E PcX[W	����Pcb&N6P3WYNQP�N{hxPRd � S P � dxX A
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O X H PFg1X �KWYX E Px�Ki �VPcbYX
NQPcJML{�KS{N�S PR�KJ E h N�hxhRJ0S[�uNQPcX[W�gf�KPRb�PcbYX NQPSRUT N�[]\6^`PbaGdxX��
ZuNQPR�KJ E A �<X�S�NQZCZ&Pcb&NQP�Pcbo�uh	�uh�N_dRX Z NQPx�uJ E J E N_PcN�hR�pN E W�N_PcbYdxX?N�W �:gf�CPcbOPcbYXIdRX�� � �udxX��
LpX E PFPRb&NQPFNOPRbYdRX�N�W�LON?�(��X NQhRhRJ0S[�uNQPRX�W9gf�CPcb N6PFLpJMhvP�J E X_P�NQhR� A � bo�uh�dxX[ZuNQPR�KJ E
b&N�h E J�NQPRPRdx�=� � PRX�h3PRJ�LpJ0W>�Ci � A O JMd<WYJoX[h3�CPIL�NQ��X
hxX E hxX���� E Pcb>�Kh3S�N�hRX+��PRJC�X�dxL{�KP
LpJoWo�Kw&S�NQPR�KJ E J�i�X[�CPcbYX[d<J�i�PRbYX_X E PR�CP ��w&X ZuW>h A � bYX�dxX[i�JMdxX��&g1X_WYX[dx�>�MX E J�T�a � z ' �
N�S PR�KJ E h J E Pcb>�Kh{dRX Z NQPx�uJ E A�D ZKhRJ$�	PRbYX�dxX"N�dxX E J DF��� a t N�S[Px�uJ E h�� hv� E S[X�g1X"dxX[ZC�
J E P�NQhR�"N E W PRbYdRX�N�WVNQZKZKJ0S?NQPx�uJ E PRJpS�dRX�NQPcX PRbYX_X E PR�CPR�KX�hf� E ��J�Z>�MX�WV� E Pcb>�KhfdRX Z N6PR�KJ E A
� bYX[dRX[i�J�dRX_g1X_WYX[dx�>�MX_PcbYX i�J�ZCZuJ�gf� E ��NQPcJML{�KS^N�S[Px�uJ E h A
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a E h � S�S[X�hRh��mNQP2R,T N�[�\6^`Pba ��sRU^ \UNpN�hxhRX�dvPchpPcbYX J�g E X[dRhRbo�/ J�i�N�PRbYdRX�N�W ��� N
P�NQhR� A � PSRUT N�[]\6^`Pba a2^ ( ^ N�^OWo�uhxhRJ�Z>�MX[hUPcbo�uh_dRX Z N6PR�KJ E hRbo�/ A zmP;# � hxP^dRX[LOJ���X�hUN"ZC� E �
��X[P g X�X E PcbYX PcN�hR� N E W^PRbYX PcbYdxX?N�W �6ZKX?N&�:� E �IPRbYX P�N�hx� N E W Pcb>dRX?NQWUhvPR�CZKZ�� E X H �uhvPcX E S�X A
� bYXIdRX[L�N6� E � E �_P g1JUN�S PR�KJ E h N�dRXfi�dRJ�L Pcb>X3� � D � S[ZuN�hRh A � bYXfw&dRhvP&� ��� � �� � NQP2R,T
�Kh PcbYX�J�� �:�KJ � hINQPRJML{�uS�dxX?N�W J E N/NQP2RUT N�[]\6^`P2apP � oZuX+% ���=��X E N
PcbYdxX?N�W H�N ��X ��i�JMd
Pcb>X
P � oZuX J<dRX�N�W9�CPch N�hxhRJ0S[�uNQPcX[W P�N�hx� A � bYX{J�Pcb>X�d�� � D � N�S PR�KJ E �Kh =X[dRb&N+YhFZKX�hRh
J�� �:�uJ � h A � b>�Khf�uh PRbYX N�S PR�KJ E Pcb&NQPfNQPcJML{�KS?NQZCZC��dRX�N�WYh<NQZCZ PRbYdRX�N�WYh<N�hxhRJ0S[�uNQPcX[W gf�CPcb
N9���>�MX E P�N�hx� A ~o� S�b N�S PR�KJ E h
PRb&NQPUdRX�N�W L � ZCPR�=>ZKX�P � >ZuX[hpN�dRX E J�P E X�S[X�hRhRN�dx�4i�JMd
X���X�dv��dRX Z N6PR�KJ E �U� � P1� E Pcb>XFS?NQhRX�J�i>NQPSRUT N�[]\6^`P2a �CP1�Kh1dxX�� � �KdRX�W"PRJU�KL�oZuX[LOX E PfPcbYX
��X[d E X Z	S?NQZCZ������
	 �������������Pcb&N6P dRX�=JMdvPch�PRbYX E N�LpX�h_J�i NQZCZ PRbYdRX�N�WYh_J�g E X�W ��� N
P�NQhR� A
�[q�� %�.0qn.0�=��#>���(��� �9�&��.�� � bYX"NQhRhRX[dxPx�uJ E JQiINlNQP2R,T N�[�\6^`Pba dxX[ZuNQPR�KJ E �Kh NQS��
S�J�L�oZK�KhRbYX[W4� E PRbYX�T9N�S�b �uL�>ZKX�LpX E PcNQPR�KJ E ��� NQPRJML{�uS�NQZCZK� hxX[PxPR� E �9NE�J�� E PRX�d
� E N{PRbYdRX�N�W�PcJ{�CPchfJ�g E � E �{P�N�hx� �&N E W"� E hRX[dxPR� E �pPcbYX3PcbYdxX?N�W"� E N
ZC� E ��X[WVZC�uhvPf� E
Pcb>X^J�g E � E �pP�N�hx� A
' � E NQZCZK���0g XI�KWYX E Px�Ki �ON6PcJML{�KSFN�S PR�KJ E h	i�JMd Pcb>X?�JMdxP�dv�u�Mb�P�dRX Z N6PR�KJ E A �<X�S�NQZKZ$PRb&NQP

N �JMdxP1dx�K�Mb�P �KhfN dRX Z NQPx�uJ E J E NUPcN�hR� �&N �JMdxP��>N E N�LpX��YN hxX[PfJQi/dx�K�Mb�Pch��YN E W N
dxX[iG�
X�dxX E S[XFS[J �YE P � E N^���>�MX E ��X[d E X Z hvP�NQPRX A � X P PRbYXfPcX�dxL V��:\,N \���S[ N�HWN.X VjX��iX�� X��XZK J
��X�N E � E hxPcN E S[X�J�i1NE=J�dxP^dx�K�Mb�PUN�hRhxX�dxPx�uJ E A�! XpS�J E hx�KWYX�d �"� � � <PRJ �=X{Pcb>X�N6P1�
Pcdv�/� � PcX[h J�i�Pcbo�uh�dRX Z NQPx�uJ E A � bYX<��X �p�uh Pcb>XSYNQ�ud��WN.X���� g<bo�uS�b�LOX�N E h	Pcb&N6P�PRbYXfP�N�hx�
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N E WVPcb>X E NQLOXUWYX[PRX�dxLp� E X^PcbYX^J�Pcb>X�d ��N6Z � X[h AI~ � E S[XUPcb>X E NQLOX_�KhFNO��X[�����CPI�uh E J�P
NpLpJoW>�Cw$N��oZuX^NQPxPcdx�=� � PRX_J�i�PRbYX_dRX Z NQPx�uJ E A
c X[dRX NQdRX
PRbYX
S�N E W>�KW&NQPRX{NQPcJ�Lp�KS NQS[PR�KJ E hFJ E �JMdxPFdx�K�Mb�Pch AS! X
b&N&�MX J E X D�� �

� a t N�S PR�KJ E % ���>�MX E N PcN�hR� �&NQZCZKJoS�NQPcX_N E �YE:� hxX�WGZuJ0S?NQZ E N�LpX � A z E PcbYX dxX�h � ZKPx� E �
hvP�NQPRX �rN.X���� S?N E �=X � hxX�WVN�hINO�QX[�"� E N��JMdxP<dv�u��b:PIdxX[ZuNQPR�KJ E A
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� bYX�NQS[PR�KJ E Pcb&NQP
N�hxhRX�dvPch{N�=J�dxP^dx�K�Mb�P L � hxP �=X����=��X E � E �CPR�uNQZ��QNQZ � X�h
i�JMd^NQZCZ
w&X ZuW>h A � bYX3N�S[Px�uJ E PcbYNQP�WYX[ZKX[PRX�h N,�JMdxP	dv�u�Mb�P E X�X[WYh�J E ZC�ON^�QX[�pi�JMd	N E N�dR� � LpX E P A
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� bYX�dxX_N�dRX3WYX�S �uhv�uJ E hfPcJ ��X�LON�WYX�S[J E S[X�d E � E �{PRbYX_T�a � z ' � N�S[Px�uJ E h A ! b>�KS�b
NQPxPcdv�/� � PcX�h N�dRX�LpJ0W>�Cw$N��>ZKX �VD dRXFPRbYX�dxX��MdxJ � Yh J�i�NQPRPRdx�=� � PRX�h1PRb&NQP L � hxP �=X�LpJ0W �
�Cw&X�W PcJ��MX[PRbYX�d � ! X{b&N&�MXONQZKdRX�N�W>� # � hvPR�Cw&X�W PRbYXpWYX�S �uhv�uJ E PcJ"LON��QX{PcbYX E NQLOXpJ�i
N �JMdvP�dx�K�Mb�P"N E J E �mLOJ0W>�Cw$N��>ZKX	&NQdcN�LpX[PRX�d A z E T9N�S�b �IPRbYX9hxX[P"J�i_dv�u��b:PRh"N E W
PRbYX�dRX i�X�dxX E S[X"S�J �YE PON�dxX�� E WYX�=X E WYX E PxZK� LpJ0W>�Cw&X�W A � bo�uh{h � �M�MX[hxPch P g J NQPRJML{�uS
T�a � z ' � N�S PR�KJ E h A
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! X"i(N�S[XVhv�uL{�CZ NQd�WYX[S[�Khx�KJ E hOgf�KPRb]dRX[��N�dxW PRJn� � D � NQS[PR�KJ E h A � �=��X E N ��X ���
i�JMdUg<b>�uS�b w&X[ZKWYh{WYJ g X"gf�uhxb PRJ b&N&�MXGN�dRX�N�W N�S[Px�uJ E 5 N6ZKZ1J�i<PcbYX[L���hRJ�LOX J�i
PRbYX�L �>��dRJ � �X�WO� E N E ��&N�dxPx�uS � ZuN�d g1N?� �9~ X�S[J E W>ZC���oWYJUg X E X[X�W�PRJUdxX?N�W�L � ZCPR�=>ZuX
P � >ZKX�h �*' JMd NQP2RUT N�[]\_^`Pba
g X3�KWYX E PR�Cw&X[W�PcbYX E X�X[W�PcJUdRX�N�W�NQZCZ$PcbYdxX?N�W>h N�hxhRJ0S[�uNQPcX[W
gf�CPcb N_P�N�hx� AL! X63 �MXFS�bYJMhRX E PcJ
Wo�uh1>Z N?�OPcbYX3hx�K� E NQP � dRX3J�i/J E ZC�OJ E XF� � D � N�S[Px�uJ E
i�JMdS�JMdxP3dx�K�Mb�Pch<g<b>�KS�b��uhIPcbYXUN�S[Px�uJ E PcbYNQPFdxX[P � d E h�NQZKZ/PRbYdRX[XUJ�i PcbYX
NQPRPRdx�=� � PcX[hFJ�i
N��JMdvPFdv�u�Mb�P A zmP�LON?��YdRJ���X PcJ���X
LpJMdxX
S[J E �MX E �uX E P_PRJ��uW>X E PR�Ci �VPRbYdRX[X
hxX�&N�dRNQPcX
� E PcX�dvi(N�S�X[h A
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! XFb&N&�MX_N6PRPcX[L�>PcX[W�PcJ LON��QXFPcbYX3�uWYX E PR�Cw&S?NQPx�uJ E JQi�T9N�S�b"X E Px�KPx�uX[h<N E W�dxX[ZuNQPR�KJ E h
���>�MX E � E ' ) ~>�M@ * PcbYX J E ZC� N�S PR�>�:�KP � PRb&NQP dRX�� � �udxX�h��RN�dxP�� A � �=��X E PRb>�KhGLpJ0WYX[Z �
Pcb>X�dRX N�dRXUhRX���X�dRNQZ J�� �:�uJ � h�S[ZuN�hxhRX�h_J�i NQPcJML{�KS{N�S PR�KJ E h A�� dRN��MLONQPx�uSUWYX�S �uhv�uJ E hUNQdRX
dRX�� � �udxX�W�PRJ
WYX[dx�>�MXF� E PcX�dvi(N�S�XIi �YE S PR�KJ E h1i�JMd NQPRJML{�uS3N�S[Px�uJ E h gf�CPcb>� E X�N�S�b"S[ZuN�hRh�i�JMd
X?NQS�brdRX Z NQPx�uJ E A � bYX�dxX�h � ZKPx� E �9� E PRX�dxi(NQS�X��Q�=��X�h N ZuJ����uS�NQZ��:�uX g J�i<NV�QX�d E X[Z hxPcNQPcX
PcbYNQPf�uh<X�N�hx�"PRJ �>E WYX�dxhxPcN E W �&PcJ�YdxJM�MdRN�L�N E W"PRJOi�JMdxLONQZKZC��LpJ0WYX[Z A

� bYX��KWYX E PR�Cw&S�NQPR�KJ E J�i�NQPcJ�Lp�KS N�S PR�KJ E h �Kh E J�PfNQZu��JMdx�CPcbYL{�KS�� � � Pfg X b&N&�MX���X�X E
N��>ZKX3PRJ
�KL��JMhxX�hRJMLpX�J�dRWYX[d A � bYdxX�X�YdxJ��X�dxPx�uX[h J�i/NUdRX[ZuNQPx�uJ E b&N&�MX N E �uL�&N�S PfJ E
Pcb>X^S�b>J��uS[XUJQi NQPRJML{�uS^N�S PR�KJ E A



	 ���������(.0'�AY' dRJ�L Pcb>X dxX[ZuNQPR�KJ E NQZ:WYNQP�N��YN�hRX�=JQ� E P�J�i$�:�KX[g,�QPRbYX7�)�
��� dxX[ZuNQPR�KJ E
b&NQh E J Ydv�uJMdv�KP ��J��MX�dfPRbYX�������� �! #"!$%�
& dRX[ZuNQPx�uJ E A ) � P&�0� E i(N�S P&�og X LON���X
� hxXUJQi PcbYX^� E J�gfZuX[WY�MX
PRb&NQPIhRJ�LOXUdRX Z NQPx�uJ E h3LpJ0WYX[Z =;<�-I2I- 2 =A9�H(� A X A � E J0WYX�h<� E
N9��dcN�YbFJ � N E W J�PcbYX[dRh LpJ0WYX[Z1dRX Z NQPx�uJ E hRb>�=Yh ��X[P g X�X E X E PR�CPR�KX�h H(ZC� E �:h � E N
�MdRN�Yb J A � b>�Kh N��=X�S Pch J � d�WYX�S �uhv�uJ E h1i�JMd�NQPcJ�Lp�KS3N�S[Px�uJ E h � E LON E �OdRX[ZuNQPx�uJ E h A


 7V.��'�A�D �QX[� �Kh
N S�J�ZCZKX�S[Px�uJ E J�i dRX Z NQPx�uJ E w&X ZuW>hUPcbYNQP_WYX[PRX�dxLp� E X�N P � >ZKX A
~ J�LOX dxX[ZuNQPR�KJ E h b&N&��X4LpJMdxX�Pcb&N E J E X �QX[� A ' JMd�X H N�L�>ZKX���Pcb>X dxX[ZuNQPR�KJ E
��X[P g X�X E NUP�N�hx�ON E W��CPch hRX[ZCi:�JMdxP �uh B � B �0N E W �=JQPcb�NQdRXF�QX[�0h A�! XFb&N&�MX E J�P
i�J �>E WGNOdxX[ZuNQPR�KJ E i�JMd Pcb>X
TVN�S�b9�QX�d E X[Z/Pcb&N6P3bYN�hfLpJMdRX PcbYN E P g JO��X[�0h A


 *{�?���6��� ����.0'�A�D PxPcdv�/� � PcX�h N�dRXpPcbYX E J E �mX E PR�CP � w&X[ZKWYh
JQi<NGP � >ZKX A � bYX�N6P1�
PRdx�=� � PcX[h�J�i�N�dxX[ZuNQPR�KJ E LON?�9J���X�dxZuN� gf�CPcb N��QX[� A ' JMdIX H N�L�>ZKX�� PRbYX E N�LpX
w&X ZuWGJ�i N =JMdvPIdx�K�Mb�P<dRX[ZuNQPx�uJ E �KhS��J�PRbVN E NQPxPcdv�/� � PcX^N E W &N�dvPIJ�i N{�QX[� A

c J�g WYJ0X�h J E XI�KWYX E Px�Ki ��PcbYXFNQPcJ�Lp�KS3N�S[Px�uJ E h1Pcb&N6P N�dxX�N�hxhRJ0S[�uNQPcX[W�gf�CPcb NUdxX[ZuN �
PR�KJ E � � a E X >�KS��0h<NQS[PR�KJ E h i�dRJML X?NQS�bGJQi�PcbYX N6PcJML{�KS N�S[Px�uJ E S[ZuN�hRhxX�h A � bYX��KhRh � X�h
PcbYNQP^WYX[PRX�dRL{� E XOS�bYJ��KS�X�h^gf�KPRb>� E X?NQS�bnS[ZuN�hxh
S?N EYE J�P ��XOW>X�S[�KWYX[W NQZK�MJMdx�CPcb>Lp�KS?N6ZKZC�
i�dRJ�L PcbYX3dRX[ZuNQPx�uJ E NQZ�LOJ0WYX Z ��X�S�N � hRXIPcbYX �OWYX��X E W � =J E � E J�gfZuX[WY�MX�J�i g<b>�uS�b NQS��
PR�KJ E h<gf�CZKZ ��X � hxX�W �=N E WVbYJ�g Pcb>X[�"gf�CZKZ ��X � hxX�W � AL' J�dIX�N�S�b�NQS[PR�KJ E S[ZuN�hRh?�=X ZuJ�g,�
g XG� E W>�KS?NQPRXGPRbYX � � X�hvPR�KJ E h�PRb&NQP�N�dv�uhxXVN+�=J � P�N dxX[ZuNQPR�KJ E �j� E WYX�S �uWo� E � g<b>�KS�b
N�S PR�KJ E h<hRbYJ � ZuW���X^W>X�dx�>�MX[W9i�dRJ�L � A

����10A���C��'V)?2J 1#D3C:J7CQN G:?:AHR P���� ROD0CTNON�� G:10J 1WAHCQPM1 P���1#VMROG:J�CQPHI�AH10V)=@?2A�CTNON��'?2VHVHR B N 1!CQPM?�� R D!CQD3PMRO?:J�V
K 1WAMR �Q1WK = AH?�� C�VH13P!?Q= AH13N CTPMRO?:J'V3X"!#� R V!VM10P!ROV#N R ET10N�� PH? B'1�= C:A NOC:AMG:10A P���C:JLROV!I�VH1�= I�N X



BMB

*���� � � � DFE N�S PR�KJ E i�dxJML Pcb>�Kh S Z N�hxh NQPRJML{�uS�NQZCZK� w E WYh
N Er�YE:� hxX�W �QX[� i�JMd
N
dxX[ZuNQPR�KJ E A


�� J0X�hI� bYN���X
N{�QX[�"PcbYNQPIdRX�� � �KdRX[hFN6ZKZKJoS�NQPR�KJ E��
D ZKZ0J�ioPcbYX�X E PR�CP �^dRX Z NQPx�uJ E h�bYN���X1h � S�b{N<��X[� A H ~ � E S[X PRbYX�dxX1N�dxX E JFJ�PRbYX�d�NQPxPcdv�/� � PcX�h
PRJpN E X E PR�CP ��dxX[ZuNQPR�KJ E �0�KP 3}hfdxX?N�hxJ E N��oZuX�PRJ S�JML8�>� E X�PcbYX �QX[��NQZKZKJ0S?NQPx�uJ E N E W�P � >ZuX
� E hRX[dxPx�uJ E NQS[PR�KJ E h�� E PcJnJ E X A J ' JMdOJ�Pcb>X�d�dxX[ZuNQPR�KJ E h�� g1X9ZuN�dx�MX[ZC�]dxX[ZC�]J E X E PR�CP �
NQZCZKJoS�NQPR�KJ E PcJ
h �  oZK��PcbYX��QX[�0h A � b&NQP1�uh��>� E N E ��YdRJ��MdcN�L �oN E X E Px�KP ��Pcb&NQP hRX�dT�MX[h
N�h PRbYX"��X � J�iIN�dxX[ZuNQPR�KJ E gf�KZCZ<NQZKdRX�N�W>�nb&N&�MXE��X�X E NQZCZuJ0S?N6PcX�W A � b>X�dRXGN�dxX�hRJ�LOX
w&X ZuW>h1Pcb&N6P hxPx�KZCZ dxX�� � �KdRX N6ZKZKJoS�NQPR�KJ E %�ZuJ0S?N6Z E NQLOX[h��&N E W��:�udvP � N6Z &NQ�MX�N�W>WYdRX[hRhRX[h � E
N E N�WYW>dRX�hxh3h1&N�S[X A

� � ; 	�� � � DFE N�S PR�KJ E � E PRb>�uhfS Z NQhRh<hxPcNQPcX[h<N E X[g i(N�S[P��&N E NQZKJM�MJ � h1PcJ � E hxX�dxPx� E �
N{P � oZuX � E N{W&NQPcN��&N�hxX��&JMd � E hxX�dxPx� E ��N E J0WYX_JMd ZK� E ��� E NO�MdRN�Yb A

 ! bYNQP<�uhfPcb>X^hv�u� E NQP � dRX_J�i�PcbYX_z O ~)� � � N�S[Px�uJ E i�J�d3� �

z E hxJMLpX�S?NQhRX�h NQZKZ$w&X ZuW>h J�i PRbYX3P � >ZKX�L � hvP;��X?YdxJ��0�KWYX[WVNQh1N�dx� � LpX E PRh A z E J�PRbYX�d
S�N�hRX[h�� Pcb>X�dRX N�dRXUdRX?NQhRJ E N+�>ZuX{W>X[i(N � ZCPF� E �CPR�uNQZ"�QNQZ � X[hFPcb&N6P�LON?�9S�N � hRX{hxJMLpX
w&X ZuWYh
PRJ���X
JML{�CPRPcX[WVi�dxJML PcbYX^� E  � Pch A�' J�dIX H N�L�>ZuX+� B LON?���=XUN�dxX?N�hxJ E N��oZuXUWYX[i(N � ZKP
� E �CPR�uNQZ �QNQZ � X_i�J�d<N��JMdvP3dv�u��b:P<dxX[i�X[dRX E S�X^S�J �YE P A

% 	 � 	 � 	 � DFE N�S PR�KJ E � E Pcb>�Kh<S[ZuN�hRhIdRX[LpJ ��X�hFN{i(NQS[P8H�WYX ZuX PcX[hFN P � >ZuX J A

 c J�g LON E �"g N?�0hIS?N E N E � E hvP�N E S�X_J�i � �=X_WYX ZuX PcX�W �

� bYX[dRX �Kh =JQPcX E Px� NQZCZC�8J E X � ���#� � � NQS[PR�KJ E i�JMd�X?N�S�b �QX[� A � bYX�� E  � PRh�i�JMd�N
� �	�#� � � N�S[Px�uJ E hRb>J � ZKW(��X_J E ZC� N{hRX[PIJ�i���X � w&X[ZKWYh A

+ � % ����� � DFE N�S[Px�uJ E � E Pcb>�Kh^S[ZuN�hRh^�uh_PcbYXOS�J�L��JMhv�KPx�uJ E J�ifNGWYX[ZKX[PRX�N E WnN E
� E hRX[dxPIPcb&N6Pf�uh<S�J E ��X E �KX E P�PRJ{PcdRX�NQPIN�hINQPRJML{�uS A

 ! bo�uS�b9N�dRX Pcb>X^LpJ0W>�Cw$N��>ZKX^NQPRPRdx�=� � PcX[h<J�i � �


 ~ bYJ � ZKW9N E � ��dRJ � >hIJQi h � S�b�NQPxPcdv�/� � PcX�h ��X_LOJ0W>�Cw&X�WVNQPRJML{�uS�NQZKZC� �


 ! bo�uS�bVJ�i�PRbYX_X E PR�CP �"w&X ZuWYh3N�dxX^LpJ0W>�Cw$N��>ZKX �
� bYX�X H N�L�>ZKX�h �Q�=��X E � E ~ X[S[Px�uJ E k A `"X[ZuN���JMdcN6PcXOJ E PRbYX�hxX��KhRh � X�h AVD LpJoW>�Cw$N��oZuX
X E Px�KP �{wYX[ZKWC�X�dxLp�CPch�J E X PRJ^NQPcJML{�KS?NQZCZC�{WYX[PcN�S�b�N ZC� E �
i�dRJ�L�J E X E J0WYXIN E WONQPxP�N�S�b
�CP<PcJON E J�PRbYX�d A



B `

� 	 * % � D � �	D � N�S[Px�uJ E hxX E hxX�h{PcbYX"�QX�d E X[Z<hvP�NQPRX � � PpWYJ0X�h E J�P{S�b&N E �MX"�KP A
z E W&NQPcN��&N�hxX�PcX�dxL{� E JQZuJM�Q���	g1X dRX[hxPRdx�KS[P�N dRX?NQW NQS[PR�KJ E PcJ ��X�Pcb>XGh � �YhxX[PRPx� E �4J�i
N�hx� E ��ZKXpdRX Z NQPx�uJ E A8! X{WYJ E J�P_h �  �JMdxP PRbYX{S�J E hxPRd � S PR�KJ E JQi1NQd6�>�CPcdRN�dx�(�0�KX[g<h_J�i
L � ZKPx�/>ZKX^dRX[ZuNQPx�uJ E h A


 ' JMd X�N�S�b9JQi �$3}h<�QX[�0h��$g<b&NQP3� �	D � NQS[PR�KJ E h<hxbYJ � ZKW(��X �uL�>ZKX�LpX E PRX�W �


 ! b&N6PIN��M�MdxX���NQPRX_� � D � N�S PR�KJ E h<hRbYJ � ZuW���X_�KL�>ZKX�LpX E PcX[W �

a E XpX H �X�S[PRhUPRbYX�dxXOPRJ���X�N dxX?N�W4N�S PR�KJ E gf�CPcb4NG�QX[� N�h_� E  � P &N�dRN�LpX[PRX�d A ' JMd
dRX Z N6PR�KJ E h gf�CPcb"L � ZCPR�=>ZuX E J E �m��X[�Ow&X ZuWYh��>Pcb>X�dRX3�uh1N
S�bYJ��KS�X�JQi�hx�K� E NQP � dRX[h A ~ bYJ � ZuW
Pcb>X�dRX �=X J E X � � D � N�S[Px�uJ E i�JMd X�N�S�b E J E �m��X �Uw&X ZuW ��JMd hxbYJ � ZKWpN E � J�i&PRbYX�hxX1w&X ZuWYh
��X3dxX?N�W�� E N^�MdRJ �  � a�S[S?N�hv�uJ E NQZKZC���>N�h gf�CPcb NQP2R,T N�[]\6^`Pba �:�CP �Kh1WYX[hx�KdcN��oZuXFPRJUdxX?N�W
NQZCZ P � >ZuX[h^PRb&NQP^N�dxXpN�hRhxJoS � N6PcX�W gf�CPcb J E XpJMd LpJMdRX E J E � �QX[��w&X ZuW>h A � bYX�hxX�L � hxP
��X_�KWYX E Px�KwYX�W9S�N�hRX ���"S?NQhRX A

� bYX{N�S PR�KJ E h<Pcb&NQPFdRX[h � ZCPFi�dxJML N� >ZC�:� E ��Pcb>�KhFLpX PcbYJ0W�N�dxX � � �CPcX^w E X��m�MdcN6� E X[W A
T9N E � J�i PcbYX[L S?N E �=Xp�KL�oZuX[LOX E PcX�Wrgf�CPcb4J E XpZK� E XOJ�i t S�J0WYX A � b>X�� E PRX�dvi(N�S�X
PcJpPcb>X�hRX
hx�KL�oZuXUJ E X�h3S?N E �=X^WYX w E X�WVgf�KPRb�LON�S�dxJMh A aFPcb>X�dRh���ZC�K��XU� E hxX�dxPx�uJ E J�i	N
Pcb>dRX?NQW � E PcJpN P�NQhR� �YdRX�� � �udxX_LOJ0W>�Cw&S?N6PR�KJ E J�i�hRX���X�dRNQZ�ZuJ0S���X[WVX E PR�CPR�KX�h A � bYX[hRX_S?N E
��X^W>X[w E X[W�N�hfdxJ � Px� E X[h A

z E PcbYX1X H N�L�>ZKX�h	J�i&Pcb>X;YdRX��0�KJ � h hxX�S PR�KJ E �Mg Xfb&N&�MXfLON�WYX hxJMLpXfS�bYJ��KS�X[h A �IPx�KZ��
�CP �
� E S�J0W>� E � ��X�d E X[Z$S�NQZCZuh �Kh PcbYX PcX�hvP i�JMd dxX?N�hxJ E N��>ZKX E X�hRh	J�i$PRbYX�hxXfS�bYJ��KS�X�h A z E J � d
S � dRdRX E P�g JMdx�F��g X NQdRX	N� oZK�:� E �IPRb>�Kh�LOX PcbYJ0W PcJ � � �CZKW
N E X H X�S � P�N��>ZKX�LOJ0WYX Z:J�i:PcbYX
��X[d E X Z�� E PRbYX O ��Pcb>LjZuJ����uS�' )fTRQ�Q * A � bo�uh<LpJoW>X[Z gf�CZKZ�NQZKZKJ�g � h PRJpN E NQZC�U<�X,��J�Pcb
hRX�� � X E PR�uNQZ N E W S�J E S � dxdRX E PI� E PRX�d1YdRX P�NQPx�uJ E h3J�i���X[d E X Z S�NQZCZ �uL�>ZKX�LpX E PcNQPR�KJ E h A

�O� � � � �Z�����Z� � ��������� � #��(� � ��� ��� � �j���Q��� �
z E PRb>�uhUhRX[S[PR�KJ E g X�W>�Kh6oZ N?� N�YhRX � WYJ S[JoWYXO�uL�>ZKX�LpX E PcNQPR�KJ E J�i1PcbYX���X�d E X[Z1S?NQZCZ
���� ����� ������ � �{� E PcX�dxLph J�i/NQPRJML{�uSFN�S[Px�uJ E h A � b>�Kh YhxX � W>J{S�J0WYXFS[JMdRdxX�h6�J E W>h1PcJ
Pcb>X dRJ � Px� E X �������� � � ���� � �3� E Pcb>X��QX�d E X[Z:�KL�oZuX[LOX E P�NQPx�uJ E A zmP�WYJ0X�h E J�P/W>X�hRS[dx�=�=X
Pcb>X � hRX[d S?N6ZKZuN��>ZKX�� E PRX�dvi(N�S�X AR! X�N�hRh � LpX�Pcb&NQPUPcbYX�&N�dRX E P
P�NQhR�4N�dR� � LOX E P{b&N�h
��X�X E dRX�hxJ�Z>�MX�W"PRJ N E N�S[P � NQZ�P�N�hx��NQWYWYdRX[hRh��>� A X A �:�KP �uh E J�P�PcbYX E N�LpX�J�i�hxJMLpX9�JMdxP A
' JMd hv�uL�>ZC�uS �KP ���og X<b&N&�MXfZuX i P�J � P	hRJ�LOX<J�i�Pcb>XfdRX�� � �KdRX[W���X�b&N&�:�KJMd	J�i$Pcb>�Kh	S?NQZCZ A ! X
WYJ E J�P<hxbYJ�g,�Yi�JMdfX H N�L�>ZKX��&� E �CPR�uNQZK�=<?N6PR�KJ E J�i N PRbYdRX�N�Wj3 hIhxS�bYX�W � ZK� E �O� E i�J�dRLONQPR�KJ E
N E WGLON�S�b>� E X^hxP�N6PcX A



B�@

� bYX�X H N�L�>ZKX1hRb>J�g<h N ��X�dv�^ZC�CPcX�dRNQZ0N� oZK�KS?NQPx�uJ E J�iYN E N6PcJML{�KS1N�S PR�KJ E � E PcX[dxi(N�S[X A
D hUN"dxX�h � ZKP���hxJMLpX��X�dvi�JMdRLON E S�X{�uhxh � X[h ��X�S[JMLpX�N+ &N�dxX E P A ' JMd�X H NQL�oZuX+��i�dxJML
N E X�KOS �uX E S[�4hxPcN E W �J�� E P���PRbYX�dxXO�Kh^N E X H S[X�hxhx�>�MX�hxX[PRPx� E �9J�i1dRX[P � d E S�J0WYX�h A � bYX
 � d6�JMhRX_J�i/Pcbo�uh<X H N�L�>ZKX �uhfPRJ �KZCZ � hxPcdRNQPcX PRbYX � hRX_J�i�NQPRJML{�uS_NQS[PR�KJ E h A z E9~ X�S[Px�uJ E
|{g1X_W>�KhRS � hRh?=X[dxi�JMdxLON E S�X �KhRh � X�h A

! X13 ��X
i�J�ZCZuJ�g X�W hRX��MX[dcNQZ S�J E �MX E PR�KJ E h � E PcbYX >hRX � WYJ"S�J0WYX A z E PcbYXUhx�K� E NQP � dRX
J�i ���������� �� ��� � � � &N�dRN�LpX[PRX�dRhIPcJpPcbYX_ZKX[i P3J�i PRbYX
NQdRdRJ�g NQdRX^dRX?NQW � J E ZK�"� E  � PRh��
&NQdcN�LpX[PRX�dxh PcJ_Pcb>X3dv�u�Mb�P�S?N E ��XIg<dv�KPxPcX E PcJUN E W�N�dRX �:�uhv�/�oZuXIPcJ_PcbYXIS?NQZCZKX�d AL! X63 �MX
ZKX[i P{J � P
PRbYX�hvP�NQPRX &N�dRN�LpX[PcX[dRhJK]N E WpK��/� g<b>�KS�b N�dRX � hRX i � Z i�JMd^h6�X�S �Ki �:� E � PcbYX
� E PcX�dvi(N�S�XGJ�i3N E NQPRJML{�uSGN�S PR�KJ E � � PON�dxX��uL�>ZC�uS �KPO� E N E �rdRX?N6Z �uL�>ZKX�LpX E PcNQPR�KJ E A
! X�b&N&�MXE�X�dxL{�KPxPcX�W J � PchRX Z=��X�h{Pcb>X � hRX�J�iIN E N�hxhx�K� E LpX E PphxPcNQPcX[LpX E P{Pcb&N6P{b&N�h
L � ZKPx�/oZuX���NQdx�uN��>ZKX�h^J E PRbYXpZuX i PUbYN E Wnhv�uW>XOg<b>�KS�bng X�NQhRh � LOX�N�dRX��X�dvi�JMdRLpX�W � E
&NQdcNQZCZuX Z A � bYX^dRX P � d E hvP�NQPRX�LpX E PIPcdRN E hRL{�CPchINpdRX[P � d E S�J0WYX,�&N�S���PcJpPcbYX_S?N6ZKZKX�d A

! X bYN���X JML{�KPxPcX�W ZKJoS��:h i�dRJML Pcb>�Kh YhxX � WYJ S�J0WYX A D hRX P4JQi�N6PcJML{�KS NQS��
Px�uJ E h�i�JMd{ZKJoS���� E � N E W �YE ZKJoS���� E � W&NQPcN hvPcd � S[P � dRX[h�L � hvP ��X9NQWYWYX�W PcJ4PRbYXGhRX[P
J�i NQPcJ�Lp�KS�N�S[Px�uJ E h�H(hRX�X ~ X�S PR�KJ E y J AC! XOb&N&�MXOJML{�KPxPcX�W i�dRJML PRb>�Kh^�KL�>ZuX[LpX E P�N �
Px�uJ E J�i ���������� ���� � � � PRbYX YN�dxP3g<b>�uS�b S�bYX[S��:h�i�JMd3PRbYX
S[J E PR� E0� X�W X H �KhxPcX E S�XpJ�i
PRbYX,&N�dRX E P3PcN�hR� A
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� bYX
LONQ� E �J�� E PIPcJ�J��YhxX�d1��XpN���J � P<Pcb>�KhFX H N�L�>ZuXU�uhIPcb&NQP3J E XUS?N E g<dx�CPcX^PcbYX
���� ����� ������ � �p��X�d E X[Z S?NQZCZ�� E N E NQP � dcNQZ�g N?�C�&N�hxX�W"J E N E NQPRJML{�uSFN�S[Px�uJ E � E PcX[dT�
i(N�S[X A D h<N dxX�h � ZKP<JQi � hx� E �{Pcb>�Kh1� E PRX�dvi(N�S�X+�YPcbYX��KL�>ZuX[LpX E P�NQPx�uJ E b&NQh1g1X ZKZ�� W>X[w E X[W
� E PRX�dxLOX[W>�uNQPcX�hxP�N6PcX�h A ! XOb&N&�MX E:� L ��X�dxX�W hRJ�LOXOJ�i PcbYX[hRX�� E PcX[dRLpX�W>�uNQPRX�hxPcNQPcX[h A
� bYXON�hxhRX�dvPR�KJ E h_S�J�dRdRX[h6�J E W>� E �"PcJ X�N�S�b4JQi�PRbYX�hxXphxP�N6PcX�h_S�N E �=X{h � LpL�NQdx�=<�X�W4N�h
i�J�ZCZuJ�g<h A
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BMAfD E X g PRbYdRX�N�WVX H �uhvPch A

` AfD E X g �JMdxP<X H �uhvPch A

@>A � b>X8�JMdxPf�Khf� E hRX�dvPcX[W�N�hfPcb>X_PRbYdRX�N�Wj3 h<hRhRX ZKiL=JMdvP A
k A � b>X PRbYdRX�N�Wr�Kh{S�J E P�N6� E X[W � E Pcb>XE&N�dRX E P{P�N�hx�Z3 h YdxJoS[X�hRhxJMdphRX P&�	JMd
� E PcbYX
W>X[i(N � ZCPSYdRJ0S�X[hRhxJMd3hxX[P A

y A � b>X^PRbYdRX�N�WG�KhIN�hRhxJoS � N6PcX�W gf�CPcb PcbYX,&N�dxX E PIP�N�hx� A
| A � b>X E X g �JMdxPf�KhfPcbYX PRbYdRX�N�Wj3 h3hxX[ZCiL�JMdxP A

� � � � � �,B�� 
���� �����8�����G�

D ZKJoS���LON?� ��X � hRX�W i�JMd P g JVdxX?N�hxJ E h�% PRJG�KL�>ZuX[LpX E P N E NQPRJML{�uSpLpJ0W>�KwYS?NQPx�uJ E
PRJ�NVhvP�NQPRX�� N E W4PRJ9bYJ�ZKWrhxJMLpX�YdxJ�=X[dxPx�uX[h
J�i<NGhxPcNQPcXOw H X�WrJ��MX[d{NVhxX�� � X E S�X"J�i
NQPRJML{�uS^hxPRX�Yh A � bYX_i�JMdRLpX�d � hxXUdxX�� � �KdRX�hFN � + 2I- =fZKJoS�� �&PcbYX_ZuNQPRPRX�d � hRX^dRX�� � �udxX�h�N
+ =65 E�ZuJ0S�� A

! X�hRX[X��^N E � E PRX�dxi(NQS�X	PcJ3ZKJ0S��0h�NQP/Pcb>X hRN�LpX ZKX��MX Z>JQi&N��YhvPcdRN�S[Px�uJ E N�h/PcbYX NQPRJML{�uS
PRdcN E hv�KPx�uJ E h A � bYX � E PRX�dxi(NQS�X^hRbYJ � ZuWGb&N&�MX_PcbYX i�J�ZCZKJ�gf� E ��YdRJ�=X[dxPR�KX�h A

BMA � N�S�bG� E PRX�dxi(NQS�X i �YE S PR�KJ E ZKJ0S��0h3N g1X ZKZ�� W>X[w E X[W�hRX PFJQi�P � >ZKX�h A
` A<� J0S����MdRN E:� Z NQdx�CP � YdRJ��:�uW>X�hIdRX?NQhRJ E N+�>ZuX_S[J E S � dRdRX E S[� A

@>A �<X�hxJ�Z � PR�KJ E J�i S[J E	� �KS[Px� E �pZKJoS��:h<�uh<X�KOS �uX E P A

' � � � � ��| * YdxJ��JMhRX[h�PcbYX E J�PR�KJ E J�i,>dRX�Wo�uS�NQPcX9ZKJ0S��0h��Ig<bo�uS�b NQZCZuJ�g<h"J E XVPcJ
ZKJoS���N�d6�>�CPcdRN�dx�9hRX Pch_J�i	P � oZuX[h A � b>�Kh_�MX E X[dcNQZC�CP � X E P�N6�KZKh^N �J�PRX E PR�uNQZCZK� bo�u�Mb S[JMhxP
� E WYX PcX[dRL{� E � E �Gg<bYX E P g1JGZuJ0S���� E �VdRX�� � X�hxPRh
S[J E	� �KS[P A�D ZuX[hRh^�MX E X[dcNQZ	� E PcX�dvi(N�S�X
PRb&NQP<�uh<LpJMdxX^X�KOS[�KX E P3� E WYX[PRX�dRL{� E � E ��S[J E	� �KS[PRhI�Kh<WYX�hv�udRN��>ZKX A

! XUN� oZK� ZKJoS��:h3PRJ�WYNQP�NOhxPcd � S[P � dRX[h3PRb&NQPI�uL�>ZKX�LpX E P�PRbYXUN��YhxPRdcN�S P�dxX[ZuNQPR�KJ E h
J E T9NQS�bVX E Px�KPx�uX[h A � JphRNQPR�Khxi �E>dRJ��X�dvP � B �>PRbYX hRX PIJ�i�N��YhxPRdcN�S PfP � oZuX[hIb>X[ZKWGw H X[W
���4N E � W&NQP�NGhxPRd � S P � dxX�ZKJoS�� L � hxP ��X�>dRX�S �uhxX[ZC�nW>X[w E X[W A � JVhcNQPx�uhvi �r`U� NVWYNQP�N
hvPcd � S[P � dRX�ZKJoS�� L � hvP{bYJ�ZKW N9dxX?N�hxJ E N��oZK�4hRLONQZCZ E:� L8�=X[d{J�i P � >ZuX[h w H X�W A � NQP�N
hvPcd � S[P � dRX�ZKJ0S��0hUhcNQPx�uhvi �7YdRJ��X�dvP � @ hv� E S�X�J E X�S�N EYE JQPUZKJoS�� N E N�d1�>�KPRdcN�dv� hRX P J�i
P � >ZKX�h�� � � P3J E ZK��PcbYJMhxX_hRX[PRhIg<bo�uS�bVS�JMdxdRX�h1=J E WVPRJOhxJMLpX_W&NQP�NphxPRd � S P � dxX A
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z E PRbYX i�J�ZKZKJ�gf� E ��W>�KhRS � hRhv�uJ E g1X
N�hRh � LpX^PRb&NQPFT9N�S�b9gf�CZCZ�S[J E PR� E:� X^PRJC��X_�uL �
>ZKX�LpX E PRX�W � E N E �vX E PR�CP � � JMdv�uX E PRX�W � g1N�� A � � b&NQP��Kh��<PcbYX[dRX9gf�CZCZ��=X�N t WYNQP�N
hxPRd � S P � dxXUP �U�X
S�J�dRdRX[h6�J E W>� E ��PRJ�X�N�S�b�X E Px�KP �GS[ZuN�hxh A,� NQS�b�J�i PRbYX�hxX W&NQPcNOhvPcd � S��
P � dRX�h<gf�CZKZ/S[J E P�NQ� E H�� A X A � 2I7")F- =;7�=;<�- J N{hxX[P3J�i dxX[ZuNQPR�KJ E hf� E g<b>�KS�b N E X E Px�KP �GLON?�
&N�dvPR�KS[�=&NQPRX A � b>�Kh1W&N6P�N_hxPcd � S[P � dRX3JMdR�MN E �=<?NQPx�uJ E �uh�WYX[hx�KdcN��>ZKX ��X�S�N � hRXI�KP�YdxJ �:�KWYX�h
X�KOS �uX E P1S�JML� � P�NQPx�uJ E J�i N E X E PR�CP �n3 h >dRJ��X�dvPR�KX�h��U� � P	�CP�dRX�h � ZCPch � E N E �KL�>ZKX�LpX E �
P�N6PR�KJ E J�i�PRbYX�N+�YhxPRdcN�S P dRX Z N6PR�KJ E h J E g<b>�uS�b�PRbYXFw&X ZuW>h J�i/NUP � >ZKX N�dxX E JQP W>�KdRX[S[PRZC�
dRX�YdRX[hRX E PRX�W NQhIS[J E PR�K� � J � hIWYNQP�N � E LpX�LpJMdv� A

� X[P � h^N�hRh � LpXOi�J�d E J�g Pcb&N6P PcbYX t WYNQP�N"hxPRd � S P � dxX�h^S�JMdxdRX[h6�J E W>� E �VPRJ"PcbYX
N��YhvPcdRN�S[P�X E Px�KPx�uX[h1N�dxXfPcbYX<J E ZC� ZKJoS��6N��oZuXIW&NQPcN_hvPcd � S[P � dRX[h � E PRbYXf�uL�>ZKX�LpX E PcNQPR�KJ E �
N E WVPcb&NQPIPcb>X�dRX^�uh3X H N�S PRZC�9J E XUZKJoS�� �X�dFWYNQP�NOhxPcd � S[P � dRX A?! b&N6P�hRX P�J�i P � >ZKX�h3�uh
bYX ZuW�w H X[WE����X�N�S�b�ZKJoS��{� E Pcb>�Kh1�KL�>ZuX[LpX E P�NQPx�uJ E�� � J N�WYWYdxX�hRh Pcb>�Kh � � X[hxPR�KJ E �og1X
L � hxP �YE WYX[dRhxPcN E W�b>J�g X?N�S�b9N��YhvPcdcNQS[P3dRX[ZuNQPx�uJ E �KhI�KL�>ZuX[LpX E PcX[W	��� J E X^JMdfLpJMdRX
X E Px�KP � hxPRd � S P � dxX�h A z E PcbYXOS � dRdRX E PpT9N�S�b �uL�>ZKX�LpX E PcNQPR�KJ E N ���������� hxPcd � S[P � dRX
S�J E PcNQ� E hfN �J�� E PRX�d�PcJ
�CPch J�g E � E �
PcN�hR� �&N E W"N �����
	�hvPcd � S[P � dRX�S[J E P�NQ� E hfNUZC� E ��X[W
ZC�uhvP J�i PRbYdRX�N�WYhFg<b>�KS�b �KPFJ�g E h A � b � h�� PcbYX^�uL�>ZKX�LpX E PcNQPR�KJ E J�i Pcb>X/NQP2R,T N�[]\6^`Pba
dRX Z N6PR�KJ E � E �MJ�Z>�MX[h3P g J�WYNQP�N{hxPRd � S P � dxX�h�� �����
	GN E W ���������� A
� X[PcNQ�KZKX�W�WYJ0S � LpX E PcNQPR�KJ E J E Pcb>XI�KL�>ZuX[LpX E P�NQPx�uJ E J�i X�N�S�b�dxX[ZuNQPR�KJ E g1J � ZuWC�=X

� hxX[i � Z � � � P i�J�d	PRbYXS � d6�JMhxX�h1JQi �YE W>X�dRhvP�N E W>� E �
PcbYXIX E Px�KP �OW&NQPcN^hvPcd � S[P � dRX<ZuJ0S��:h��
g X E X[X�WG�uWYX E PR�Ci � J E ZC�"PcbYX ZKJoS��6N��>ZKX^hxPcd � S[P � dRX[hIPRb&NQP<�KL�oZuX[LOX E P NpdRX[ZuNQPx�uJ E � E J�P
Pcb>X3w&X ZuWYh gf�KPRb>� E N
hxPRd � S P � dxXFPcb&N6P N�dxX � hxX�W A � �>�MX E PRbYX�N+�=J��MX3��� E W"JQi/N E NQZC�0hx�Kh��
g X1S?N E S�J E hxPcd � S[P N3W>�KS[Px�uJ E N�dx�_PRb&NQP N�hRhxJoS � NQPRX�h�gf�KPRb X?N�S�b
dRX[ZuNQPx�uJ E N3hxX[P JQi&X E PR�CP �
W&NQPcNUhvPcd � S[P � dRX�h PRb&NQP1N�dRXI� E ��J�Z=��X�W � E PcbYXI�uL�>ZKX�LpX E PcNQPR�KJ E J�i PRb&NQP dxX[ZuNQPR�KJ E A ! X
���>�MX_hRJ�LOX^hcNQL�oZuX_W>�KS[Px�uJ E N�dx� X E PRdx�KX�h<� El' �K� � dxX BMA
' dRJML PRb>�KhUW>�KS[Px�uJ E N�dx����J E XpS?N E � � �CZuWnN S[dRJMhxhUdxX[i�X[dRX E S�X�PRb&NQP_� E W>�KS?NQPRX�h���i�JMd

X?NQS�b"W&NQP�NUhxPcd � S[P � dRX+�>Pcb>XFP � oZuX[h1� E �QN�dv�uJ � h1dxX[ZuNQPR�KJ E h1g<bo�uS�b"Pcbo�uh WYNQP�N^hxPcd � S[P � dRX
�KL�oZuX[LOX E Pch A ' �K� � dxX `4hxbYJ�g<h�PcbYX9S�dRJ�hRh�dxX[i�X�dxX E S[X�i�JMd ' �u� � dRX B�A � b>�Kh"S�dxJMhRh
dRX i�X�dxX E S[XUWYX w E X[hIPRbYX_LOX�N E � E �OJ�i X�N�S�bGW&NQP�N{hvPcd � S[P � dRX_ZuJ0S�� A�D S�S[JMdRW>� E �pPcJ{Pcbo�uh
P�N+�>ZuX+�1ZKJoS���� E � N �������� � hxPRd � S P � dxX9bYJQZuWYhOw H X�W]PRbYX9hxX[P�J�i NQZCZ<P � oZuX[h��f� E N E �
N��YhvPcdRN�S[P{dxX[ZuNQPR�KJ E � � E g<b>�KS�b N��Q�=��X E PcbYdxX?N�W &NQdxPR�KS[�=&NQPRX�h A4D LOJ E ��PcbYX�P � >ZKX�h
�KL�oZuX[LOX E PcX�W ���9N ���� �����VhvPcd � S[P � dRX
�Kh3PRbYX NQP2RUT N�[]\_^`Pba�P � >ZKX S�J E PcNQ� E � E ��PcbYX
Pcb>dRX?NQWG�KL�>ZuX[LpX E PcX[W	����PcbYX,�J�� E PRX�dfPcJpPcbYNQP<hxPRd � S P � dxX A

� J�N�S�� � �udxX
dRX�N�WVN�S�S[X�hRhIPcJ�N�YN�dxPx�uS � Z NQdFN��>hxPcdRN�S[P<P � >ZKX^w H X[W �=J E X
N+ >ZC�uX[hFN
dRX�N�WrZKJoS�� PcJ N E �4J E X�J�i<PcbYX�WYNQP�N9hvPcd � S[P � dRX[h Pcb&NQP
�uL�>ZKX�LpX E P{PRbYX�P � >ZuX A � J
N�S�� � �udxX g<dv�KPRXGN�S�S[X�hRh{PRJ4N E N+�YhxPRdcN�S P{P � >ZKX���J E X"b>J�ZuW>h�N9g<dv�KPRX"ZuJ0S��nJ E NQZCZfJ�i
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z L�>ZKX�LpX E Px� E �
�<X[ZuNQPx�uJ E � NQPcN ~ Pcd � S[P � dRX�h
NQP2RUT N�[]\_^`Pba ������	

���� �����
V��:\UN \ �� [ N ������	

� � ��
V��:\UN R,^ N ������	
a2^`Pba \ �� [ N ������	
NQP2RUT RU^ ( � ������	

� � ��
N�[]\6^`P2a RU^ ( � ���� �����

� � ��

' �u� � dRX B % z L�>ZKX�LpX E P�N6PR�KJ E J�i �IX Z N6PR�KJ E h

� NQP�N z L�oZuX[LOX E PcX�W
~ Pcd � S[P � dRX �<X[ZuNQPR�KJ E h
� ���
	 NQPSRUT N�[]\6^`P2a

NQPSRUT RU^ ( �

V��U\UN \���S[ N
V��U\UN RU^ N
aS^`Pba \���S[ N

� �  � V��U\UN \���S[ N
NQPSRUT RU^ ( �

N�[�\6^`Pba RU^ ( �

���������� NQPSRUT N�[]\6^`P2a
N�[�\6^`Pba RU^ ( �

' �K� � dxXU` % z L�>ZuX[LpX E P�NQPx�uJ E t dRJ�hRh3�IX i�X�dRX E S�X



B Q

� N6P�N z L�>ZKX�LpX E PRX�W
~ Pcd � S[P � dRX �<X[ZuNQPR�KJ E h
� ���
	 NQP2RUT N�[]\6^`P2a

NQP2RUT RU^ ( �

V��U\UN \ ��S[]N
V��U\UN RU^ N
a2^`Pba \ ��S[]N

� �  � V��U\UN \ ��S[]N
NQP2RUT RU^ ( �

N�[]\6^`Pba RU^ ( �

���������� NQP2RUT N�[]\6^`P2a
N�[]\6^`Pba RU^ ( �

' �K� � dxX @ % t dRJMhxhI�IX i�X�dRX E S�X � NQdxPR�CPR�KJ E
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