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 RUv@OQRU^wOQh �&! VXzovmPSlQho_cVXvIvmPyz5_SroR�VXT~OQPSRg_�zjOQOQlZV][SYSOQRU^wOQh	OQPSR�\�VXTQv@ho_c�oRglQroRg_yv@R OQPyz5O~hSvgv@YSlMT
V]_�OQPSR1xSlmh v@RUTQT h5atTZRgOQOZV]_SrfOmPSRUTZR1xyz5lMz5\$RgOQRglMTIz5OIzovgn&YcVXTWV]OZV]ho_ �
N	_ShoOQPSRgl�z5xSxSlQh;z&vQP�^ ��R@bebXT�ho_�OmPSR0v@ho\$\BYS_cVXvgz5O V`�&RfapYS_yv@OZV]ho_�h5a�bXz5_SroYyz5r&R�� � PSRglQRfV]O9V T

xSlQhSv@RUTQTWV]_Sr�v@ho_yTZOmlMz V]_;O@T�V]\fx h;TWV]_Sr�xSlQRUTmTZYSlQRUT ho_+b zj_SroYyz5roR �IPcVXvQP�zovgv@hoYS_cO aKhol	OQPSR�OQPSRwxyz5l �
OZVXv@YcbXz5l�xSlQhox RglQOZV]RUT1OQPyzjOBz$bXz5_SroYyz5r&RfPyzoTF"WR�� r ���	z � �oV]_yTF" �U�o� -'%4% �B}�lQhSv@RUTQTWV]_Sr v@ho_yT OQlMz V]_cOMT
z5lQRwa zov@OQhol@T b V �oR�� R �=holQO	OQh�v@ho_c�oRg� z
\fRUTmTQz5roR�5 � � PcVXT	VXT9hoxSOZV]\�VXTZRU^{V`_�TZYyvQP�z � z � TZh�OQPyz5O
b]RUzoTZO�R � h&lQOGVXTtxSYSO�V]_�[c��OQPSRiTZx RUz �oRgl �&[SYSOtRg_ShoYSroP
R �=holQOGVXT~xSYSO�V]_0TZhwOQPyz5O~OQPSR b VXTZOmRg_SRgl�aKYcbeb]�
v@ho\fxSlmRgPSRg_y^ST�OQPSR�V]_cOQRg_y^cRU^�\fRUTmTQz5roR�� � PcV Tw\�zj_cV apRUTZOMT9V]OMTZR@beaIV]_�OQPyzjO1bXz5_SroYyz5r&R0v@ho_yT OQlQYyv �
OZV]ho_yT�OmPyz5O�z5lmRIb]RUTQTIv@h&\fxcb]R�� z5_y^fPSRg_yv@Rw\fholQR! � aphol�OQPSR@V]lIRg_;�&V]lQho_S\fRg_cOIz5lQR	\fholQR beV �oR@b]��OQh
hSvgv@YSliOQPyzj_�RUnoYcV]� z b`Rg_cO1\fholmR v@ho\$xcb`R���h&_SRUT �
� V]OQPcV]_ OmPcV T aplMz5\fR ��hol����GbXz5_SroYyzjroR
VXTfOQPSh&YSroP;O$OQh�[yR zovgn&YcV`lmRU^�[c��\fh&lQR�roRg_SRglMz beVXTZRU^

b]RUz5lQ_cV]_Sr xSlmh v@RU^cYSlQRUT "pV � R�� OQPSR+b`RUzjlQ_cV]_Sr xSlQhSv@RUTQTZRUT�OQPyz5O
OQPSR [SlMz V]_ YyTZRUT
OQh�b]RUz5lm_ h&OQPSRgl
OQPcV]_Sr;T beV �oR �Iz b �oV]_Sr �=z5_y^�xcbXzU�&V]_Sr'% ��V]OQP _Sh
\fRUvQPyzj_cV T \ TZxyRUvmVed vgz beb]��zo^Sz5xSOmRU^
apholIb]RUz5lm_cV`_Sr
bXz5_SroYyz5r&R����WO�VXTIOQPSR �Iz �$V`_ �IPcVXvQP�bXz5_SroYyz5roR9VXT�YyTZRU^�� V`OmPcV`_ OQPSR	V]\fx h;TZRU^ v@ho_yTZOmlMz V]_;O@T�OQPyz5O
^cRgOQRglQ\ V`_SRUTwOQPSR$apholQ\ OQPyz5O9V]OBO@z �oRUT � � PSRfV]\fx h;TZRU^�v@ho_yTZOQl@z V]_;OMTwTZPyz5x R�OQPSR b zj_SroYyz5roR�z5_y^
R �=RUv@OZV]�oR@b]��^cRgOQRglQ\ V`_SR1OmPSRIYS_y^cRglZb]�oV]_Sr
rolMz5\$\�z5l~OQPyz5Otz�vmPcVeb ^�z&vgnoYcV]lQRUT �"! V z&vQPSlQh&_cV v	vmPyz5_SroR
vgz5_f[ Riz5OQOmlZV][SYSOQRU^�OQh1OQPSR��Iz �1V]_ �IPcVXvmP0z	x hoxSYcbXz5OZV]ho_�zo^Sz5xSOMT V]OMTkbXz5_SroYyz5roR�OQh1OmPSRIhoxSOZV]\�YS\
dyOQ_SRUTQT#" z b]RUz5lQ_SRglIz5OtRUz&vQPfr&Rg_SRglMz5OZV]ho_ ��Vebeb OmRg_y^fOQhqz&vgnoYcV]lQR1OQPSR dyOQOQRUTZO�b zj_SroYyz5roRIOmPyz5O~V]OIvgz5_
OQPyz5O	zovgv@hoYS_cOMT�aphol � Pyz5O�V]OIVXT PSRUz5lZV]_Sr � � atOQPSRqlQRUT Ycb`O V`_Sr�z&vgnoYcV]lQRU^�bXz5_SroYyz5r&RB^&V �=RglMTiT b V]roPcOZb]�
aplQho\��IPyz5O�OQPSR	xyhoxSYcbXz5O V`h&_ zov@OQYyz b b]��TZxyRUz � T �cOQPSRglmRqvgz5_�[yRqz �c_Sh v��$�ph&_�R �=RUv@O�V]_�TZYyvgv@RUTQT V`�&R
roRg_SRglMzjOZV]ho_yT �
� PcV T9xSlQh�
ZRUv@OqR��yz5\�V]_SRUT�z5_y^ Rg�5z b]Yyz5OQRUT�TZho\$Rfh5aIOQPSR�v@YSlQlQRg_cOqxSlQhox h;TQz bXT aKholw\fhS^cR@b beV]_Sr

bXz5_SroYyz5r&R�z5_y^ bXz5_Sr&Yyz5roR�vmPyz5_SroR�YyTWV]_Sr�OQPSR�z5[ h �&R�z5xSxSlQh;zovmPSRUT �tzj_y^�OQl V`RUT OQh+V`_yv@h&lQxyhol@z5OQR
TZho\$Rih5a~OQPSR	VX^cRUzoTIzj[yhoYSOIxyzjlMTWV]_Sr�v@ho\fxcb]R��cV]O ��z5_y^$dyOQ_SRUTmT�V]_;OQh
z1apholQ\
z b=xyz5lMz5\fRgOmRglGO;[yzoTZRU^
aplMz5\fR ��hol�� �IPSRglmR1V]O�VXT�YyTZYyz beb]��YS_yz&vgv@hoYS_;OmRU^$aKhol � � PSRqz V]\ VXT�OQhfTZPSh � OmPyz5O�[;��v@ho\�[cV]_cV`_Sr
OQPSRUTZR1OmPSRgholZV]RUTIz5_y^$V]_yv@holQx holMz5O V`_Sr$[yhoOQP�zj_fV]_S_yz5OQR�TZRgO�h5a xyz5l@z5\fRgOQRglMT ��V]OQP�z9beV]_SroYcVXTZOZVXvgz bebX�
holZV]Rg_cOMz5OQRU^0b]RUz5lQ_cV]_Sr�\fRUvmPyz5_cVXTZ\ �=zj_y^ z$\fRUvmPyz5_cVXTZ\ �IPcVXvmP Rg�5z b]Yyz5OQRUT	xyz5l@TWV]_Sr�v@ho\fxcb]R��;V]OZ�
V]_;OmhBOmPSR TQzj\fRi\$h ^cR@b �cV]O�VXT�_ShoOth&_cb`��zwxcbXz5YyTWV][cb]Rq\fhS^cR@b �yz5[cb]R1OQh�xSlQhS^cYyv@RqTZho\fR�V]_cOQRglQRUTZO V`_Sr
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lQRUTZYcb]OMT �=[SYSO	V]O	VXTqz bXTZh�z
lQRUz b VXTZO V v$\fhS^cR@b � z5[cb]RfOQh
h5�oRglMv@ho\$R T ho\fR�h5atOQPSRfxSlmho[cb]Rg\�T	xyh;T RU^
[c� z5_�z5xSxSlQhczovQP OQPyzjO1OMz �oRUT ho_cb]� ho_SRwa zov@OmholIV]_cOQh�v@ho_yTWVX^cRglMzjOZV]ho_ � �SYSlQOmPSRglQ\fholQRwV]O ��Vebeb�[ R
TZRgRg_�OQPyz5OwOQPSRfV]_cOQRglMzov@O V`h&_�h5a	OQPSRfR@b]Rg\fRg_cOMTwaplQho\ RUz&vQP�v@ho\fx ho_SRg_;O�h5aIOQPSR
\fhS^cR@btVXTfTZYyvmP
OQPyz5Oqzj_{z&^cRUnoYyz5OmR�zovgv@hoYS_cO1h5atbXz5_Sr&Yyz5roR�zovgn&YcVXTWV]OZV]ho_�z5_y^+bXz5_SroYyz5r&R�vQPyzj_SroR�lQRUnoYcV]lQRUTw[ hoOQP
�&V`R � xyh5V]_cOMT~OQh1[ RIOMz �&Rg_qV]_cOQhBv@h&_yTWVX^cRglMz5OZV]ho_ �czoTGOQPSR�V]_cOQRglMzov@OZV]ho_yT~z&TQTZhSvmV zjOQRU^�[c�Bz	xyz5lQO V v@YcbXz5l
v@ho\fx ho_SRg_cO ��Vebebk[ Rq\�VXTQTWV]_Sr �IPSRglQRwOQPSRglQR	VXTI_Sh&OQPcV]_SrfOQh�V]_cOQRglMzov@O � V`OmP ���Pyz5xSOQRgl , b]h;h � T V]_
\fholQRI^cRgOMz Veb z5OtT ho\fR�h5a OmPSR v@YSlmlQRg_;O ��hol�� �IPcVXvmP�VXT~lQR@b]Rg� zj_;O � �tPyz5x��
OQRgl .wlQRgxcbeVXvgz5OQRUT���hol���[yzoT RU^�z5lQhoYS_y^
z5_
R��;VXTZOZV]_SrfxyzjlMz5\fRgOQRgl O;[yzoTZRU^$\fhS^cR@b � z5_y^���Pyz5xSOQRgl -
^cRg�oR@b]hoxyTwOQPSR$VX^cRUz�hja�V]_yv@holmxyholMzjOZV]_Sr�xyz5lMTWV]_Sr v@ho\fxcb]R��;V]OZ�6V TmTZYSRUT9V`_cOQh OQPcVXT9aKl@z5\fR ��hol����E[;�
xSlQhox h;TWV]_Srfz5_y^
^cRg\fho_yTZOQl@z5OZV]_SrBTZh&\fRIxyhcTQTWV][cb]Rqz b]OQRglMz5OZV]ho_yT�OQhqOmPSRixyz5l@z5\fRgOQRglGOc[yzoTZRU^w\fhS^cR@b �
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� O V T z5xSxSlQhoxSlZVXz5OmR1OQhwb`hch��$V]_ TZho\$R ^cRgOMz V b~z5O�OQPSR ��hol��fOQPyzjO v@YSlmlQRg_;O b`�
R��cV T OMT�V]_�OQPSR dyR@bX^�h5a
\fhS^cR@beb V]_Sr bXz5_Sr&Yyz5roRfvQPyzj_SroR�� � PSR ��hol��+h5a � V]�ohor5V � �tRgl���VXv�� " � V]�ohor5V � ��Rgl���VXv�� � �o� 3 �� V`�&hor5V � ��Rgl���VXv�� �U�o�o� 7�� � V]�ohor5V � ��Rgl���VXv�� �U�o�o��� %txSlQh5�&V ^cRUT9OQPSRwV]_cV`O V z btaplMz5\fR ��hol��
aphol
OQPSR ��hol��f^cho_SR	PSRglQR��yz b]ho_Sr ��V]OQP�OQPSR ��h&l���ho_�OmlZV]roroRglMT�[;��2 V][yTZho_ � � R��cb]Rgl " �U�&� -'% �IPcVXvmP� V`�&hor5V�����Rgl���VXv�� 5 T ��hol�� V]_�OQYSlQ_�VXT$[yzoTZRU^�YSx ho_ � � PSR�xyz5l@TWV]_Sr�v@ho\fxcb]R��cV`OZ��VXTQTZYSRUT$z5lQR
b]h;h �oRU^�z5OIOQPSlmhoYSroP
OQPSR ��hol��fh5a�
 V]lQ[c�@" � �o�o� %~z5_y^�OQPSR ��hol��fh5a �	z � �oV]_yT:" �U�o� -'%Gho_��IPcVXvmP
TZho\$RBhja 
 V]lQ[c�A5 T ��hol��
VXT9[yzoTZRU^�����b zjl�� �$#�ho[ RglQOMTP5 T " �U�o� .0%���hol���V T9h5atV]_cOQRglQRUTZOw[yRUvgz5YyT R
V]OBz bXTZh+OQlZV]RUTwOQh
V]_yv@holQx holMz5OQR V ^cRUz&TBzj[yhoYSO�zovgv@RgxSOMz5[cVebeV]O � ��V]OQPcV]_�z�r5V]�oRg_�xyzjlMz5\fRgOQRgl V Tmz5OZV]ho_
z b]ho_Sr � V`OmP�VXTQTZYSRUT h5aGdyOQ_SRUTQTIz5_y^�v@h&\fxcb]R��;V]OZ���
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��������
��
� _w\�z5_c�ilmRUTZxyRUv@OMT OQPSR ��hol�� h5a � V]�ohor5V � ��Rgl���VXv��	V TGz5_1R��SOQRg_yTWV]ho_�z5_y^ aKh&lQ\�z beVXTQz5OZV]ho_wh5a ��h&l��
^cho_SR	[;� 2IV][yTZho_ � � R��cb]Rgl " �U�o� -'% ��2IV][yTZh&_ � � R��cb`Rgl�V]_c�oRUTZOZV]r;z5OmRixyz5l@z5\fRgOQRgl�TZRgOQOZV]_Sr ��V]OQP
OQPSR�[yzoTWVXvfz&TQTZYS\fxSOZV]ho_ OQPyzjO � 
��=����� 
��*�,�J8�7���7wVXT1lmRUnoYcV]lQRU^ [c� z$b]RUz5lm_SRgl1h5a z$dylMT OIbXz5_SroYyzjroR��
_yz5\fR@b]��^Sz5OMz aKlQh&\ zwOMzjlQroRgOGbXz5_SroYyz5r&R�� �IPcVXvQP�vgzj_�ho_cb]�
[yRqz5_yz b`�STZRU^ VeakOQPSR	xyz5lMzj\fRgOQRgl�OQPyz5O
OQPyz5OI^Sz5O@zwVXTiz�OmlZV]roroRgl�aKh&l�VXTiv@holmlQRUv@OZb]�0T RgO �

2 V][yTZho_ � � R��;b]Rgl " �U�o� - %=apholQ\�z beVXTZRwOQPSR1_ShoOZV]ho_�h5a~O ��hBOZ�cxyRUT�hjakOQl V`r&roRgl �
� ��N �B� � � 7B��� 
��=����� 
kaKhol�� z b]YSR��wh5a xyz5lMzj\fRgOQRgl����������/"�� %=VXT�zqT Rg_;OQRg_yv@R��+aKlQh&\
OQPSRfOMz5lmroRgO1rolMz5\$\�z5l ��TZYyvQP�OQPyz5O��4VXTwrolMz5\f\
z5OZVXvgz bGV a1z5_y^�h&_cb`�+VeaiOQPSR
� z b]YSR	aphol � � VXT!� �;_Sh�\�zjOQOQRgl � Pyz5O�OQPSRi�5z b]YSRUT�apholtxyz5l@z5\fRgOQRglMT�hoOmPSRgltOQPyz5_
�"�~z5lQR��

, � 2IV]�oRg_��5z b]YSRUT aKh&l z beb~xyz5lMz5\$RgOQRglMT�[SYSO	ho_SR�� xyz5lMz5\fRgOmRgl��"���Ez � �2��7�� � 
��I�2��� 

aKhol
� z b`YSR#� h5aqxyz5lMz5\$RgOQRgl$��� �����/"�� %1VXT�z�TZRg_cOQRg_yv@R%��aKlQh&\ OQPSR OMzjlQroRgO

-
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rolMz5\f\
z5l � TZYyvmP�OQPyzjO���V T rolMzj\f\�z5OZVXvgz bEVea�z5_y^�ho_cb]�
V atOmPSRq� z b`YSRwaphol�� �
V T � �

4I_SR$h5aIOQPSR�^&V	�0v@Ycb]OZV]RUTfzoTQT h vmVXz5OQRU^ ��V]OQP�OQPSR�zj[yh5�oRf^cR@dy_cV]OZV]ho_yTwVXT1OQPSR
v@ho_yTZRUn&YSRg_yv@R�h5a
�P+ � �;��� � ����8��*��� ���'� " �tRgl���VXv�� �U�D< 30% �IPcVXvQP vgz5_�hSvgv@YSl ��uoYSxSx h;TZR�OmPyz5OfO ��h bXz5_SroYyz5roRUT ���
z5_y^ ��
f^&V �=Rgl�[;� ho_cb]��h&_SR�xyz5l@z5\fRgOQRglw� z b]YSR��tz5_y^�z beb�hjaiOQPSR�TZRg_cOQRg_yv@RUTwOQPyz5O�z5lQRfxyzjlQOqh5a
����z5lmR�z bXTZh�xyzjlQO1h5a ��
 � ��
qPSh ��Rg�oRgl1PyzoTwTZRg_cOQRg_yv@RUT �IPcVXvmP zjlQR�_ShoOqxyz5lmO1h5a � � �#� _�OQPSRUTZR
vmV]lMv@YS\�TZO@z5_yv@RUT ���BV T�z+TZYS[yTZRgO�h5a ��
fzoT1Rg�&RglQ�;OmPcV`_Sr+V]_ ���BV T�v@ho_cOMz V]_SRU^ ��V]OQPcV]_ ��
 � � PSR
xyhjV`_cO V T �SOQPyz5O���V]OQP�OQPSR�z5[yh5�oR	OQlZV]ror&Rgli^cR@dy_cV]OZV]ho_yT � OQPSRglQRqvgz5_S_ShoO R��;VXTZOiz OQlZV]roroRglIOmh T RgOIOQPSR
xyz5lMzj\fRgOQRgltOmPyz5Ot^&VXTZOZV]_SroYcVXTZPSRUT OQPSRUTZR	O ��h	bXz5_SroYyzjroRUT~OQhwOQPSRI�5z b]YSR �IPcVXvQP�^cR@dy_SRUT ��� zoTtTZYyvmP
z5_ � ��hoYcbX^�z bXTZh$[yR�rolMz5\$\�z5OZVXvgz bEV]_ ��
 � � Rgr;z5OZV]�oRwRg�oVX^cRg_yv@R ��hoYcbX^�[ RqlQRUn&YcV]lQRU^+OQhflQRG
ZRUv@O
OQPSR1Pc�;x hoOQPSRUTWVXT � 
 �yzj_y^
OQPcVXT�VXT�roRg_SRgl@z beb`�+lQRgr;z5l@^cRU^�zoT�_ShoOIz � z VebXz5[cb]R�OQhfOQPSR	b]RUz5lm_SRgl �

2 V][yTZho_ � � R��;b]Rgl1V]\fxcb]��OmPyz5O	V]O1VXTwroRg_SRglMz beb]��zovgv@RgxSOQRU^{V`_6OQPSR " xyTZ�SvmPSh'%pbeV]_SroYcVXTZOZVXv$beV`O �
RglMz5OmYSlQRqOQPyzjOiz�b]RUz5lm_cV`_Sr�z b`r&holZV]OQPS\ �IPcVXvQP lQR@beV]RUT1ho_+OQPSRqR��cVXTZOQRg_yv@R�h5atOQl V`r&roRglMT V T	zoTQT YS\fRU^��
� PSRg�
r5V]�oRqOmPSR � lZV]ror&Rgli|ERUz5lQ_cV]_Sr
NIb]roh&lZV]OQPS\ � " � |EN %�z&T�[yR@V]_Sr�z�_yz5OmYSlMz b vQPShjV v@R��

� PSR � lZV]roroRglEb]RUz5lm_cV`_Srqz b`r&holZV]OQPS\ � 2IV]�oRg_�ziT RgO=h5aSV]_cV]OZVXz by� z b]YSRUT aphol�
�[cV]_yz5lm�1� z b �
YSRU^�xyz5lMzj\fRgOQRglMT �cOQPSR9b]RUz5lQ_SRgl1z5OQOQRg\fxSO@T�OQh�TZ�c_cOMzov@OZVXvgz beb]��z5_yz b]�STZRfz5_
V]_yv@ho\�V]_Sr
TZRg_;OmRg_yv@R����&� a���vgz5_
[yRqTZYyvgv@RUTmTWaKYcbeb]��z5_yz b]�STZRU^��cOQPSRg_
OQPSRIb]RUz5lm_SRgl25 T�Pc�;x hoOQPSRUTWVXT
lQRgr;z5lM^&V]_Sr�OmPSR�OMz5lQroRgOwrolMz5\$\�z5lwVXTwb]R@aKOfYS_yvmPyz5_SroRU^�� �pa��tPSh ��Rg�oRgl�OQPSR
b]RUz5lQ_SRgl
vgz5_S_ShoO1z5_yz b]� T R � � OQPSRg_�OQPSRwb]RUz5lQ_SRgl1YS_cVeapholQ\�b]��TZR@b]RUv@OMTwz
xyz5lMz5\fRgOmRgl � " ��V]OQP
xSlQho[yz5[cVebeV]O � ��� 
+aphol	RUzovmP�xyz5lMzj\fRgOQRglP% � vQPyz5_Sr&RUTIOQPSR��5z b]YSR z&TQTZhSvmV zjOQRU^ ��V]OQP � �
z5_y^4OQlZV]RUT
OQh�lQR �pxSlQhSv@RUTQT u�YyTWV]_Sr OmPSR _SR � xyzjlMz5\fRgOQRgl
� z b`YSR�� � a z5_yz b`�STWVXT
VXT
_Sh ��xyhcTQTWV][cb]R�� OmPSRg_ OmPSRBxyzjlMz5\fRgOQRgl	� z b`YSR�vmPyz5_SroRwVXT1zo^choxSOQRU^�� 4IOmPSRgl���VXTZRfOQPSR
holZV]r5V]_yz b xyz5l@z5\fRgOQRgl�� z b`YSRwVXT�lQRgO@z V]_SRU^�� " 2 V][yTZho_ � � R��;b]Rgl �U�o� -'%

� PSR�v@ho_yTZOmlMz V]_;O OQPyz5O=\�z �oRUT=OmPSR � |EN v@h&_yTZRglQ� zjOZV]�oR�� V]_BOmPyz5OEV]O h&_cb`��v@ho_yTWVX^cRglMTGrol@z5\f\�z5l@T
OQPyz5O
^&V �=Rgl$aKlmho\ aKlQh&\ OQPSR v@YSlmlQRg_;O$P;�cxyhoOmPSRUTWVXT
[;��ho_SR�xyzjlMz5\fRgOQRgl �~VXT
vgz beb`RU^4OQPSR u5V]_Sr5b]R
�tz b]YSR �tho_yTZOQl@z V]_;O " �~bXz5l�� �U�&� 0 % �1N	_y^ OQPSR
v@ho_yTZOQlMz V`_cO1OQPyz5O1lmRUnoYcV]lQRUTwOQPSR�_SR � Pc�cxyhoOQPSRUT V T
OQh
r5V]�oRBzj_ z5_yz b]�STWVXT	h5atOQPSR�v@YSlQlQRg_cOqTZRg_;OmRg_yv@RqVXT lQR@apRglQlQRU^+OQh�zoT OQPSR 2ilQRgRU^&V]_SRUTQT �tho_yTZOQl@z V]_;O
" �~bXz5l�� �U�o�D0 % � � PSRiz b`r&holZV]OQPS\�VXTGrolQRgRU^c�wV]_fOQPSRITZRg_yTZR�OQPyzjOGV`OGVXT�ho_cb]�qxSlQRgxyz5lmRU^�OQhqvmPyz5_SroR�V]OMT
v@YSlQlQRg_cO�P;�cxyh&OQPSRUTWVXT�Vea V]Oivgzj_�r;z V`_�T ho\fRgOQPcV]_Sr�aplQho\ V`O " _yz5\fR@b]��z5_�zj_yz b]� TWVXT�aphol�OQPSR1v@YSlQlQRg_cO
TZRg_cOQRg_yv@R�% � 2IV][yTZho_ � � R��cb`Rgl+xSlQh5�oR�OmPyz5O�OQPcVXT�z b]roholZV]OQPS\ ��V]OQP OQPSR�z5[ h5�oR v@ho_yT OQlMz V]_cOMT
roYyz5l@z5_;OmRgRUT1OQPyz5Ofz�b]RUz5lQ_SRgl�vgzj_ v@ho_c�oRglQr&R�OQh�z�OMz5lQroRgO�rol@z5\f\�z5l	V]_�OQPSR
beV]\�V]O "pV � R�� rjV`�&Rg_
Rg_ShoYSroP�^Sz5OMz0% ��V]OQP{V`_SxSYSO�OQPyzjOqv@ho_yTWVXTZOMT9h5a�x h;TWV]OZV]�oR
R�� z5\$xcb`RUT9aplQho\ OQPcVXT9rolMz5\f\
z5l � PSRg_
Rg�oRglQ�
rolMzj\f\�z5OZVXvgz b=Pc�;x hoOQPSRUTWVXT PyzoTIzwb]hSvgz b OQl V`r&roRglizoTQT h vmVXz5OQRU^ � V`OmP�V]O �

���������������������! #"��%$&��'�( '*),+-(.'-(
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2 V][yTZho_ � � R��cb]Rgl�_ShoOmR�OQPyzjOBOmPSR�� z � V]_��IPcVXvQP4OQPSR�z b]roholZV]OQPS\"TZR@b]RUv@OMTfz xyz5l@z5\fRgOQRgl
OQh�vQPyzj_SroRf[c��lMz5_y^ch&\ vmPSh5VXv@R��EVXT1x h;TQTWV][cb]��z�TWV]\fxcbeVed vgz5OZV]ho_�h5a �IPyzjOqz
lQRUz bGb`RUzjlQ_SRgl ��hoYcbX^
^ch � � PSR
b]RUz5lQ_SRgl�\�z ��[ R0z5[cb]R�OQh YyTZR
xyz5lQO V z b zj_yz b]� TWVXTwOQh�^cRgOQRglQ\ V`_SR�� PcV vmP�xyz5lMzj\fRgOQRglMT
z5lQR �oVXz5[cb]Rqvgz5_y^&VX^Sz5OQRUT�OQhqz b`OmRgl �chol~\�z ��PyzU�&RiTZY �0vmV]Rg_cOtbeV]_SroYcVXTZOZVXv �c_Sh ��b]RU^croRiOmh ��R@V]roP;O�OQPSR
^&VXTZOQlZV][SYSOZV]ho_ ��V]OQP �IPcVXvQP xyz5lMzj\fRgOQRglMTIzjlQRBTZR@b]RUv@OQRU^{OQh�[ Rfz b]OQRglQRU^�� � h ��Rg�oRgl �SOQPSR�lQRUT Ycb`O V`_Sr
hoYSOMv@h&\fR1h5atTZYyvQP�vmPyz5_SroRUT���h&Ycb ^+TZOZVebeb�z b b]h � OQPSRqv@h&_;�oRglmroRg_yv@RqOQh�hSvgv@YSl �
� PSR1ho[;�&V]hoYyTIn&YSRUTZOZV]ho_+OQh�zoT � V T��@PSh � lQRUz beVXTZOZVXv9VXT�V]OIOQh
TZYSxSxyh;T R1OQPSRqR��cVXTZOQRg_yv@Rqhja b]hSvgz b

OQlZV]ror&RglMT�aphol�Rg�oRglQ�
rolMz5\f\
z5OZVXvgz b=P;�cxyh&OQPSRUTWVXT �EzoT�lQRUnoYcV]lQRU^�apholIv@ho_c�oRglQroRg_yv@R����
� PSRBTWV]\fxcb]R�z5_yT ��Rgl1TZRgRg\�T	Omh�[ R����@_ShoO	�oRglQ��lmRUz beV T OZVXv�� � 2 V][yTZho_ � � R��cb]RglBTZPSh ��OQPyz5O

z�TWV]\fxcb]R
OQPSlQRgR�O;xyz5l@z5\fRgOQRglqTZ�STZOQRg\ "Zz bXTZh�YyTZRU^{[;� ��V]�ohorjV � ��Rgl���VXv����~z5_y^ �IPcVXvmP ��Vebeb�[ R
YyTZRU^ aKh&ltapYSlQOQPSRgl�^cRg�oR@b]hoxS\fRg_cOP% �Svgz5_
Pyz �oRir&lMz5\f\�zjOZVXvgz byP;�cxyh&OQPSRUTZRUT�hoOQPSRgl�OQPyz5_$OQPSRiO@z5lQroRgO
rolMzj\f\�z5l���V]OQP _Sh�b]hSvgz bkOmlZV]roroRglMT	z5Oiz beb � � Pyz5O�VXT � V aIzwb]RUz5lQ_SRglqzovgn&YcV]lQRUT	TZYyvQP�z�Pc�cxyhoOQPSRUT V T
z5O�z5_;��TZO@z5roRfh5a�b]RUz5lQ_cV]_Sr�OmPSRg_�OQPSRg� ��VebebI_ShoO�[yR�z5[cb]R�Omh�Rg�oRg_cOQYyz beb]��zovgn&YcV]lQR�OQPSR�v@holmlQRUv@O
OMz5lmroRgO�r&lMz5\f\�zjl0zoT
OmPSR@V`l�v@YSlmlQRg_;O�Pc�cxyhoOQPSRUT V T �1[yRUvgz5YyT R�OQPSRglQR R��cV T O�_Sh�OQlZV]ror&RglMT$V]_ OQPSR
TZRg_cOQRg_yv@RUT�OQPSRg�
PSRUz5l � PcV vmP���Vebeb�z b b]h � OQPSR1v@holQlmRUv@OIlQRUTZRgOQO V`_Sr�h5a �IlQh&_SrBxyzjlMz5\fRgOQRgl@T ��uoOMz5OQRUT
lQRgxSlQRUT Rg_;OZV]_Sr�OQPSRUTZR	_Sh��plQRgOmYSlQ_�Pc�cxyhoOQPSRUT RUT�zjlQRIlQR@apRglQlQRU^$OQhBz&TGb]h vgz b \
z �;V]\�z � � PcV T�xSlQh&[cb`Rg\
vgz5_+[yR�h5�oRglMv@ho\fRw[;���5z5lZV]hoYyT	\fRUzj_yT �t[c� T RgOQOZV]_Sr�OmPSR1V]_cV]OZVXz b�Pc�;x hoOQPSRUTWVXT1z5xSxSlmhoxSlZVXz5OQR@b]��� hol
[c��V`\$xyh;TWV]_Sr z5_4holM^cRglZV]_Sr�ho_ OmPSR�xyz5lMzj\fRgOQRglMT�OmPSRg\�TZR@b]�oRUT ��lQRg\$h �&V]_Sr�h&_SR�h5a1OQPSR zj[yh5�oR
\fRg_cOZV]ho_SRU^ v@ho_yT OQlMz V]_cOMT � � O
VXT�PSh ��Rg�oRgl
YS_yvmb`RUzjl�R��yzov@OZb]� PSh � zjxSxSlQhoxSlZVXz5OQR OQPcVXT0V T ��V]OQP
hoYSl1v@YSlQlQRg_cO �;_Sh ��b]RU^croR��=zj_y^�OmPSRBxSlmho[cb]Rg\ v@hoYcbX^ [yR � V`OmP OmPSR � |EN aKl@z5\fR ��hol��
V]OMTZR@bea�_ShoO
lQR	�yRUv@OZV]_Sr � _cV]�oRgl@TQz b 2	lMz5\f\�zjl�xSlmhoxyRglQO V`RUT	TZYcV]OMz5[cb]����R@beb �

��� � 
���
���� �������
� V`�&hor5V � �tRgl���VXv��F" � �o� 30%cxSlQhoxyhcTZR�z�\$h ^cR@b;OmPyz5O TZPSh �iT bXz5_Sr&Yyz5roRtvmPyz5_SroRtOmhI[yR�zI^c�;_yzj\�VXvgz b
TZ�STZOQRg\ � � PSR@V`l1\$h ^cR@b~h5a~bXz5_SroYyz5r&R vmPyz5_SroR9VXTI[SYcVeb]OBz5lmhoYS_y^�z$xyz5lMz5\$RgOQRglGO;[yzoT RU^�OQPSRgholm��h5a
bXz5_SroYyz5r&RqzovgnoYcVXTWV]OZV]ho_ �
� PSRI[yzoTWVXv	TQv@Rg_yz5lZV]hqOmPSRg� z&TQTZYS\fR�VXT�zoT aph5beb]h �	T �GN bXz5_Sr&Yyz5roR b`RUzjlQ_SRgl�TZRgO@T~hoYSO�OQhqzovgn&YcV`lmR

OQPSR�OMz5lmroRgOIrolMzj\f\�z5l	h5atPcVXT1x RgRglMT � � RwV T	R��SxyhcTZRU^ OQh
xSlZV]\�z5lQ��beV`_Sr&YcV T OZVXv�^Sz5O@z �yOmPSRBYSOmOQRgl �
z5_yv@RUT�hja PcVXT�xyRgRglMT � � Pyz5O�OQPcVXTI}�| ! v@h&_yTWVXTZOMT�h5a ��Veb b~[yRq^cRgx Rg_y^cRg_;O	YSxyh&_�OQPSR1rolMz5\$\�z5lP" T;%
h5a�PcV T	x RgRglMT �#�WO	V T1z&TQTZYS\fRU^�V]_cV]OZVXz beb`��OQPyz5Oqz b btOmPSRUTZR�xyRgRglMT9xSlQh ^cYyv@R$YSOQOQRglMz5_yv@RUT	zovgv@hol@^&V`_Sr
OQh�z	xyz5lQOZVXv@YcbXz5l�OMz5lQr&RgO~rolMz5\f\
z5l �oz5_y^�OmPSR ^&VXTZOQl V`[SYSO V`h&_�h5a YSOQOmRglMz5_yv@RUT�PSRUz5lM^�[c��OQPSR�b]RUz5lQ_SRgl
lQR	�yRUv@OMT OQPcVXT �tN apOQRglIxSlQhSv@RUTQTWV]_Sr�zwdy_cV]OQRq_cYS\�[yRgl	h5a YSOQOQRgl@z5_yv@RUTIOmPSR	b`RUzjlQ_SRgl � V bebtzovgv@YSlMz5OmR@b`�
zovgn&YcV]lQR1OQPSR1OMz5lmroRgOtrol@z5\f\�z5l�h5a~PcV T xyRgRglIrolmhoYSx � �patz �IPSh5b]R1roRg_SRglMzjOZV]ho_�hja b]RUz5lQ_SRgl@T�VXTIv@ho_��
TWVX^cRglQRU^�z5_y^$_ShoO 
 YyTZO�ho_SR V`_
VXTZhjb zjOZV]ho_ �SOQPSRg_$VX^cRUz beb`��z beb=h5a=OQPSRUTZR b]RUz5lQ_SRglMT ��hoYcbX^�zovgv@YSlMz5OmR@b`�
zovgn&YcV]lQR�OQPSR�rolMzj\f\�z5lwh5aiOQPSR�x RgRglfrolQhoYSx � � PSRUTZR$b]RUz5lQ_SRglMT ��hoYcbX^�OQPSRg_�[ RUv@ho\fR�\�zjOQYSlQR
z5_y^$OQPSRg_�OQPSRg\�T R@b`�&RUT�xSlQhS^cYyv@R1YSOQOQRglMz5_yv@RUT�OQPyzjO ��hoYcbX^$aKh&lQ\ xyz5lmO�hja OQPSR1}t| !#aKh&l�OmPSRi_SR��SO
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roRg_SRglMzjOZV]ho_�h5aGb`RUzjlQ_SRglMT ��W_ OQPcVXT V ^cRUz b�TWV]OQYyz5OZV]ho_�OmPSR ^&VXTZOmlZV][SYSOZV]ho_�h5atOQPSRf}�| !�^ch;RUT	_ShoOqvmPyz5_SroRwaplQho\ ho_SR�roRg_��
RglMz5O V`h&_�OQh
OQPSR�_SR�� O � zoT	z bebth5atOQPSRwxyhoxSYcbXz5O V`h&_�xSlQhS^cYyv@RBYSOmOQRglMz5_yv@RUT aplQho\ OmPSR Tmz5\fRqO@z5lQroRgO
rolMzj\f\�z5l �IPcVXvQP z beb OmPSR	b`RUzjlQ_SRglMTIzovgn&YcV]lQR�� �Ih ��Rg�oRgl �jV atz�TZ\�z beb xSlmhoxyholmOZV]ho_�h5a OQPSR b]RUz5lQ_SRglMT
\�VXTQv@ho_c�oRglQr&R�z5_y^�zovgn&YcV`lmR z TWbeV]roP;O b`� ^&V �=RglQRg_cO�r&lMz5\f\�zjl1aplQho\.OQPSR�holZV]r5V]_yz b	OMz5lQroRgO �~OQPSRg_
OQPSR�^&VXTZOQlZV][SYSOZV]ho_4h5aIOQPSR0}�| ! apholqOQPSR
_SR��SOBr&Rg_SRglMz5OZV]ho_�h5aIb]RUz5lQ_SRgl@T1VXTfz b`OmRglQRU^�T b V]roPcOZb]��OQh
lQR	�yRUv@OIOmPcV T ����V]�oh&r5V � �tRgl���VXv���TZPSh � PSh � OQPcVXTIz �=RUv@OMT�TZYyvgv@RUTQTWV]�oRwroRg_SRglMz5O V`h&_yT�h5a=b]RUz5lQ_SRgl@T �
z5_y^$xSlQhS^cYyv@RUTI^&VXzovQPSlmho_cVXv1vQPyz5_Sr&RIV]_
OQPSRIbXz5_Sr&Yyz5roR	h5a=OQPSRix hoxSYcbXz5OZV]ho_�zoT�z �IPSh5b]R��t|Ehch��&V`_Sr
z5O	OQPcVXT �&V]_y^ h5a Tmv@Rg_yz5lZV]h�ho_�z�^&VXTQv@YyTWV]�oR�b]Rg�oR@b�V T	_Sh&OQPcV]_Sr�_SR � �#�Ih ��Rg�oRgl � �IPyz5O � V`�&hor5V ���Rgl���VXv���PyzU�&Rq^cho_SR	VXTIOQhfTZPSh � OmPSR1\�z5OQPSRg\�zjOZVXvgz bkv@ho_yTZRUn&YSRg_yv@RUT h5a�T YyvQP�z5_ z5xSxSlQh;z&vQP �
| hor5VXTZOZVXv
u�� TZPyzjxyRU^�v@YSlQ�oRUTwz5lQR�z
O@z b �oV]_Sr xyh5V]_cO1V]_�OQPSR�dyR@bX^�h5a�Rg�&h5b]YSOZV]ho_ zj_y^�vQPyzj_SroR��

V]_�[yh&OQP�OQPSRfv@ho_cOQR��SOMT	h5a ��V]h5b]horo��z5_y^6| V]_SroYcVXTZOZVXvgT ��uoh&\fRf\fhS^cR@bXT1h5a�b zj_SroYyz5roRfRg�&h5b]YSOZV]ho_ �
TZx RUvmV d vgz b b]�!" 
	lQh vmP � � <o� % �cPyz �oRqTZPSh �I_+OQPSRUTZR�v@YSlQ�oRUT V`_+OQPSR@V]l1lQRUTZYcb]OMT � lQR	�yRUv@OZV]_Sr�OQPSR�^Sz5OMz
aphoYS_y^�PcVXTZOQholZVXvgz beb]���
��V]�ohorjV � ��Rgl���VXv�� z b T h�TZPSh ��OQPcVXT�[yRgPyz �&V`h&YSl � � h ��Rg�oRgl ����V]�oh&r5V ���Rgl���VXv��BvmbXz V]\ OQPyzjO OQPSRg��8��F����� V]\fxyh;T R�OmPcV T�[yRgPyz �&V`h&YSl~ho_�OQPSR@V]ltTZ� T OQRg\�beV �&RIhoOQPSRglG\fhS^cR@b T
^ch � � Pyz5O�VXT � OQPSRg�0vmbXz V]\ OQPyzjO�h&OQPSRglI\fhS^cR@bXT�V]_yv@holQx holMz5OmRqOQPSR9b`h&r5VXTZOZVXv1_yz5OmYSlQRq^&V]lQRUv@OZb]��V]_cOQh
OQPSR1\fhS^cR@b �SYyTZYyz beb]�
V]_�OQPSR	apholQ\�h5akzwxSlQho[yzj[cV beV]OZ��^&VXTZOQlZV][SYSOZV]ho_ �Ez5_y^$OQPSRg_�TZPSh � OQPyz5O�V]Oivgz5_
[yR$YyTZRU^�Omh�\fh ^cR@b~bXz5_Sr&Yyz5roR�vmPyz5_SroR�� � PcVXT9VXTqTZx RUvmVed vgz beb`��OQlQYSR V`_6OQPSR�vgzoTZR$h5a�OQPSR 
	lQh vmP
" �U�D<o� % �IPSh�xSlmhoxyh;T RUTiz$b]hor5VXTZO V v \fh ^cR@b~[yzoTZRU^+ho_ OQPSRfz5_yz b`�STWVXT1PcVXTZOmholZVXvgz bt^Sz5OMz � � V`�&hor5V ���Rgl���VXv��qPSh ��Rg�oRglkT PSh ��OQPyz5O~z \�z5OQPSRg\�zjOZVXvgz b z&vgnoYcVXTWV]OZV]ho_f[yz&TZRU^w\fh ^cR@byhjaSb zj_SroYyz5roRIvmPyz5_SroR
vgz5_ R��SPcV`[cV]Owb]hor5VXTZOZVXv�[ RgPyz �oV]hoYSl�^cYSRBOmh�OQPSR�YS_y^cRglZb]�oV]_Sr _yz5OQYSlQR�h5atOmPSR ^c�c_yz5\�VXvgz bITZ�STZOQRg\ �� O	VXTwz bXTZh TZPSh �I_ OQPyzjOiOQPSR
TZ� T OQRg\ _SRgRU^ _ShoO1_SRUv@RUTQTmz5lZVeb]��TZPSh � T YyvQP�[ RgPyz �oV]hoYSl �Gz5_y^ OQPSRg�
TZPSh � OQPyzjO�OmPSR1lQRUTZYcb]OZV]_Sr�vQPyzj_SroR1_SRgRU^�_ShoO Rg�oRg_�[yRw\fho_ShoOQh&_cV v �� V]�ohor5V � �tRgl���VXv���zoTmTZYS\fR1OQPyz5O�bXz5_SroYyzjroRBvmPyz5_SroR	VXT	zwb]hor5VXvgz btv@ho_yTZRUn&YSRg_yv@Rqh5atTZxyRUvmVed v
zoTQT YS\fxSOZV]ho_yTIz5[ hoYSO �
� ��OQPSR1rolMz5\$\�z5l�P;�cxyh&OQPSRUTWVXTiT xyzov@R
, ��OQPSR	bXz5_SroYyz5roRqz&vgnoYcVXTWV]OZV]ho_�^cRg�&V v@R
. ��OQPSR1xSlZV]\�z5lQ�$beV]_SroYcVXTZOZVXvf^Sz5OMz
� PSR	aKholm\�z b zovgn&YcV T V`O V`h&_�aplMz5\$R ��h&l���OQPyz5OIOQPSRg�
xSlQhox h;TZR	VXT	zoT�aph5beb`h �iT �
� V T�OMz �oRg_wOQh1[yR	z1TZRgO~h5a x h;TQTWV][cb]R	OMz5lQroRgO~r&lMz5\f\�zjlMT=z5_y^��������4VXT�OQPSR�OMz5lQroRgOGrolMzj\f\�z5l

V]_ n&YSRUTZOZV]ho_ �
� VXT~O@z �oRg_�OQh1[yR OQPSRIxSlQho[yzj[cV beV]OZ��^&VXTZOQlZV][SYSOZV]ho_�^cR@dy_cV]_Sr�OQPSRI}t| ! �5OQPyzjOGV T � ^cRgOQRglQ\ V`_SRUT

OQPSR9b V �oR@beV]PShch ^ ��V]OQP �IPcVXvQP�z5_c��xyz5lQO V v@YcbXz5l1r&lMz5\f\�zjOZVXvgz b v@ho_yTZOQlQYyv@O V`h&_ � V bebt[ Rq_SR��SO1PSRUz5lM^
[c��OQPSR$b`RUzjlQ_SRgl � �pa1OQPSR
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	lQhSvmP � � <o� % �)N T beV]OQOZb]R�VXT
YS_y^cRglMT OQh;hS^ z5[yh&YSO�OQPSR xSlQh v@RUTmTZRUT
[yRgPcV]_y^{bXz5_SroYyz5roRfvmPyz5_SroR�� xSlQhS^cYyvmV`_Sr+[yRgPyz �&V`h&YSlqOQPyz5O	lQR	�yRUv@OMT	PcVXTZOmholZVXvgz b�^Sz5OMz
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TQv@hox R�hja OmPcV TwOQR��SO � � PSR
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OQPSR
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OQPyz5O�OQPSR apholQ\�YcbXz5OZV]ho_
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OQh
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z beb�x h;TQTWV][cb]R
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Initial Condition: 100% VOS -V2        Mature after   8 iterations
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VOS +V2

VOS -V2

VOS -V2
VOS +V2
OVS -V2
OVS +V2
SVO -V2
SVO +V2
SOV -V2
SOV +V2

0

0.2

0.4

0.6

0.8

1

0 5 10 15 20 25 30
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Initial Condition: 100% VOS -V2        Mature after 256 iterations
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Initial Condition: 100% VOS +V2        Mature after   8 iterations
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Initial Condition: 100% VOS +V2        Mature after  16 iterations
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Initial Condition: 100% VOS +V2        Mature after  32 iterations
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Initial Condition: 100% VOS +V2        Mature after  64 iterations
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Initial Condition: 12.5% of each        Mature after   8 iterations
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Initial Condition: 12.5% of each        Mature after  16 iterations
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Initial Condition: 12.5% of each        Mature after  32 iterations
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zovgv@YSlMzov@� h5a�OQPSR�vgz bXv@YcbXz5OZV]ho_yT �
s zj_;�1h5aEOQPSR�lMz5OZV]ho_yz bSaKlMz&v@OZV]ho_yT �IPcVXvQP
v@ho_;OmlZV][SYSOQR�OQh1OQPSRIvgz bXv@YcbXz5OZV]ho_yT�vgz5_S_ShoO~[ RIlQRgx��
lQRUTZRg_cOQRU^ zoT�dy_cV]OQR$[cV`_yzjlQ�+aKlMz&v@OZV]ho_yTI[c��OmPSR v@h&\fxSYSOQRgl1lQYS_S_cV]_Sr�OmPSR T V`\�YcbXz5OZV]ho_ �Gz5_y^
OQPSRI� z b`YSRUT�TZOmholQRU^fz5lmRtV]_$a z&v@Otho_cb]�fzovgv@YSlMz5OmRIOQhBzj[yhoYSO �U� ^cRUvmV]\�z b xcbXzov@RUT � � PSR V`\$xcb V �
vgz5OZV]ho_yTGh5ayOQPcVXT�vgz5_�[yRI^cRg\fho_yTZOmlMz5OQRU^w[c�BzoT �&V]_Sr1OQPSRIv@ho\fxSYSOQRgl~OmhixSlZV]_cOtOQPSR��5z b]YSR ��� .
OQhi\$holQR�OQPyz5_fz	apR � ^cRUvmV]\�z bExcb z&v@RUT � � PSRIlQRUTZYcb]O�zoT~z1^choYS[cb]R �pxSlQRUvmVXTWV]ho_ �yh;z5O V`_Sr1x h5V]_;O
� z b]YSR	VXT 0 " . . .D. . . . .D. . . .�. . .�. � - <�,o�o�S�g� , 3 � , -�A�. � 0o�5� ,o� . � -�A ,S�U� < - <o� . ,D<S� , 3 � PcV vmP$V T
vmb`RUzjlZb]� zovgv@YSlMzjOQR�OQh�ho_cb]� � � ^cRUvmV]\�z bqxcbXzov@RUT � � holMTZR TZOZVebebqOQPSR�v@ho\fxSYSOQRgl
RUnoYyzjOQRUT
" ��� .0% � � OQh � RglQh � �IPcVXvmP�VXT OQPSRqTZholQO�h5a~vgz bXv@Ycb zjOZV]ho_ �IPcVXvQP v@hoYcbX^�hSvgv@YSl ��V]OQP z9b]RUz5lQ_SRgl
xSlQh v@RUTmTWV]_Sr �o� YSOQOmRglMz5_yv@RUT � � h ��Rg�oRgl �kz&T�" ��� .&% � � � 0 " 0 0 0 0 0 3 � - 3 0D,o��,o� " " "��IPcVXvmP�V T
vmb`hcTZR1OQh 0 � OQPcVXT�VXTI_ShoO	zoT�[yzo^�zoT�V`O dylMTZOiTZRgRg\
T �
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� _capholQOQYS_yzjOQR@b]��[yhoOQP+OQPSRqvgz bXv@YcbXz5OZV]_Sr�hjakOQPSRwRglQlQhol [yhoYS_y^ST V]_ OQPSRqTWV]\�YcbXz5OZV]ho_ ���IPcVXvmP
��h&Ycb ^
TZPSh � OQPSR	beV]\�V]OiOQh �IPcVXvQP+OQPSR	lQRUTZYcb]OMTIz5lmR v@holmlQRUv@O �chol�V]\fxcb]Rg\fRg_;O V`_Sr
OQPSR1TWV]\�Y��
b zjOZV]ho_ ��V]OQP�z5lQ[cV]OQlMz5lm��xSlQRUvmVXTWV]ho_�z5lZV]OQPS\$RgOZVXv4Q OQh�R@beV`\ V`_yzjOQRfOQPSR�xSlQho[cb]Rg\ z b]OQh&roRgOQPSRgl �
z5lQR�[yRg�&ho_y^�OQPSR Tmv@hoxyR�h5a1OQPcVXT ��h&l�� � � PSR�h&YSOMv@ho\fR�h5a	OQPcVXT�TWV]OQYyzjOZV]ho_�VXT�OQPyzjOfOQPSR
OQlMz5_yTWV]OZV]ho_
\�z5OmlZV � xSlmho[yz5[cVebeV`O V`RUT1v@h&Ycb ^
[ RIV]_yzovgv@YSl@z5OQR	V]_�OQPyz5O�lQhoYS_y^&V]_SrfOQh �Iz5lM^ST 0 hol
� v@hoYcbX^�hSvgv@YSl �
� _�TZh&\fRiTZRg_yTZR OQPcVXT~OZ�;x RIh5a n&Yyz5_;O V Tmz5OZV]ho_fRglQlmholtv@hoYcbX^f[ RIlQRgr;zjlM^cRU^fzoTGlQRUz b VXTZO V v � �IPSRglQR
z�xyh&xSYcb zjOZV]ho_ ��hoYcbX^�v@ho_yTWVXTZOwh5aiz
dy_cV]OQR
_;YS\�[yRgl�h5a�xyRghoxcb]R��tzj_y^�OQPSR$xSlQhoxyh&lQOZV]ho_�h5a
b`RUzjlQ_SRglMT1zovgn&YcV]lZV]_Sr�z
xyz5lQOZVXv@YcbXz5l	bXz5_SroYyz5r&R ��hoYcbX^+[yR�lQh&YS_y^cRU^�Omh�OQPSR�_SRUz5lmRUTZO � PSh5b]R
xyRglMTZh&_ � � O�T PShoYcbX^ [ R _ShoOQRU^4PSh ��Rg�&RglfOQPyz5O
OQPSR xyh;TmTWV][cb`R�v@YSlQlQRg_cOfV]_yzovgv@YSlMz&vmV`RUT0V]_
OQPSR�\fhS^cR@b TZPShoYcbX^�_Sh&Of[yR v@ho_yTWVX^cRglQRU^4OQPSR�lZV]roPcO �Iz ��OQh�roh�z5[ hoYSOf\fhS^cR@bebeV`_Sr4OQPcVXT
noYyz5_cOZVXTQz5O V`h&_�R � RUv@O �

- � � _cV]OZVXz b=xyz5lMz5\$RgOQRgl�TZRgOmOZV]_Sr;T�aKhol�b]RUz5lQ_SRgl25 T�z5lmRIlMz5_y^cho\ �&�WO�V T�zoTmTZYS\fRU^$OQPyz5O�z9b]RUz5lQ_SRgl�5 T
xyz5lMz5\fRgOmRglMTGPyz �oRI_ShB^cR@a z5Ycb]O�� z b]YSRUT � �pa=OQPSRg��^&VX^ V`O�\�z ��[yR	xyh;TQT V`[cb]R1OQPyzjOtTZho\fRivgz&TZRUT
�IPSRglQRqv@ho_c�oRglQroRg_yv@R1Omh�z�OMz5lmroRgO�rolMz5\f\
z5l�a z VebXT	v@hoYcbX^�[yRwh5�oRglMv@ho\fR��

3 �	uoxyz5OZVXz b 4IlQr;z5_cVXTQz5O V`h&_ � � h0zovgv@h&YS_;O VXT	OMz �oRg_�V`_ OQPcVXT	\fhS^cR@b~h5a�TZxyz5OZVXz b~holQrcz5_cVXTQz5OZV]ho_ �
� Pyz5O	VXT1RUzovmP+b]RUz5lQ_SRgl1VXT9R�� x h;TZRU^6OQh�OQPSR �IPSh5b]Rfx hoxSYcbXz5OZV]ho_ �
N \fh&lQR�lQRUz beVXTZOZVXv�T V`OmY��
z5OZV]ho_ ��hoYcbX^ �IPSRglmR�OQPSR$xyhoxSYcbXz5OZV]ho_6VXT�z5lQlMz5_Sr&RU^�TZxyz5OZVXz beb]� V]_�O ��h�^&V]\fRg_yTWV]ho_yT �tz5_y^
RUzovQPwb]RUz5lQ_SRgl�ho_cb]�qPSRUz5l@TGYSOQOQRglMz5_yv@RUTGOmPyz5Otz5lQR�xSlQhS^cYyv@RU^�_SRUz5lQ[c��� 4Il~\fholQR�\�zjOQPSRg\�z5O �
V vgz b b]��z , � ^&V]\fRg_yTWV]ho_yz b 21z5YyTQTWVXz5_�^&VXTZOmlZV][SYSOZV]ho_�vgz5_f[ RIYyTZRU^$OQh ��R@V`r&P;O�OQPSRIYSOQOQRgl@z5_yv@RUT
xSlQh ^cYyv@RU^���TZh OQPyz5OwOQPSR�vmb`hcTZRgl�z TZxyRUz �oRglwV T OQh�z�b]RUz5lm_SRgl �~OQPSR
\fholQR
PcVXT�NUPSRglfYSOmOQRgl �
z5_yv@RUTIv@ho_cOQlZV][SYSOQR1OQh$OQPyz5O�b]RUz5lQ_SRgl25 T zovgnoYcVXTWV]OZV]ho_ � 
 V]lQ[c�K" �U�o�o� %kz5_y^ 4�beV]xSPyz5_cOF" �U�o�o� %
V beb]YyTZOQl@z5OQRIOQPSR xSlQh5aphoYS_y^f^&V �=RglQRg_yv@RUT�OQPyz5OtTZxyz5O V z byholQr;z5_cVXTQzjOZV]ho_fvgz5_f\�z �&R�h&_�z	\fhS^cR@b �

����� � ��� � � 
 �
� _�^cYSxcbeVXvgz5OZV]_Sr
OQPSR ��hol��f^cho_SR1[c� � V`�&hor5V � ��Rgl�� V v���TZho\fR	h5a OQPSRq^cRgO@z Veb T h5a OQPSR � |EN�z5_y^
z5_ h5�oRglMz bebtx RglMTZxyRUv@O V`�&Rfho_�OQPSR�\fhS^cR@b�z5lQRfTZRgRg_ � � PSRfl@z5_y^cho\f_SRUTQT	xSlmRUTZRg_;O	V]_�z&vgnoYcVXTWV]OZV]ho_
��V]OQP z��oRglQ�$b]h �)\�z5OQYSlMzjOZV]ho_
b]Rg�oR@b VXTIvmb]RUz5l b`�+�oVXTWV][cb]R��=z5_y^0V`O	vgz5_�[ RBTZRgRg_+OQPyz5OI\�zjOQYSlMz5OZV]ho_
b]Rg�oR@bXTIh5�oRgl 3 0 ho_cb]��^cR@b z ��OQPSR1Rg�&Rg_;OQYyz b hoYSOMv@ho\$R1h5a OQPSR�TZ� T OQRg\ z5_y^�^chf_Sh&OivQPyzj_SroR	V]O �
� PSR zo^c�5z5_cOMz5roRIOmPyz5O�OQPSR T � TZOmRg\ r5V]�oRUT�Omh � � , bXz5_Sr&Yyz5roRUT�z bXTZhfTZOMz5_y^ST�hoYSO � N)xyh;TQT V`[cb]R

R��Sxcb zj_yz5OZV]ho_+aKh&liOQPcVXT VXT	OQPyz5O	xyz5lMT V`_Sr
YSOQOQRgl@z5_yv@RUT ��V]OQP�z � � , rolMz5\f\
z5l�VXT	\fholQR�v@ho\fxcb]R��
OQPyz5_ xyz5l@TWV]_Sr�OQPSRfTQz5\$RBYSOmOQRglMz5_yv@R ��V]OQP�z O � , rolMz5\$\�z5l � � PSRB\$h ^cR@btPSh ��Rg�oRglq^chcRUT	_ShoO
OMz �&R OmPcV T$V]_cOQh v@h&_yTWVX^cRglMz5OZV]ho_ �1z5_y^ z&T
OQPSR � � , b zj_SroYyz5roRUT�zovgv@h&YS_;O
aphol�z ��VX^cRgl�l@z5_SroR
h5aiYSOmOQRglMz5_yv@RUT ��OQPSRg��z5lQR�\$holQR$b V �oR@b]��OQh�TZYSlm�oV]�oR
OQPyz5_�OQPSR O � , b zj_SroYyz5roRUT � � PcVXTfvmb]RUz5lZb]�
Vebeb`YyT OQlMz5OQRUT�ho_SRi^&VXTQzo^c�5z5_cOMz5roR�h5a=z	\fh ^cR@b � PcV vmPfho_cb]�fzovgv@hoYS_cOMT aphol~ho_SR�beV]_SroYcVXTZOZVXv1z5xSxSlQh;z&vQP �
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� V]OQP�OQPSR�\fhS^cR@bizoT9V`O
TZOMz5_y^STwOQPSR�v@YSlQlmRg_;OfPc�cxyhoOQPSRUT V TBV T ho_cb]��lQRG
ZRUv@OQRU^ �IPSRg_�V]O�vgzj_S_ShoO
zovgv@hoYS_cO�apholfOQPSR v@YSlQlQRg_cOfYSOQOQRgl@z5_yv@R�� � Pyz5OwV T
lmRUnoYcV]lQRU^ OQh�OMz �&R
V TmTZYSRUT�TZYyvmP zoTfxyzjlMTWV]_Sr
v@ho\fxcb]R��cV]O �	V]_cOQhizovgv@h&YS_;OEVXTGz�\fRUvmPyz5_cVXTZ\ OQPyzjO z beb]h �	TEOQPSRtv@YSlQlQRg_cO=Pc�;x hoOQPSRUTWVXT OQhI[ RtlQRG
ZRUv@OQRU^
Vea�zj_0zovgv@RgxSO@z5[cb]R1xyz5lMTZR	h5a OQPSR1v@YSlQlQRg_cOIYSOQOmRglMz5_yv@R V T ^cRgRg\fRU^
YS_cdyO:"pV � R��~OQhchfv@ho\fxcb]R�� %�� � PSR
z5[cVebeV]O ��OmhBzovgv@hoYS_cO�apholtOmPSRqv@YSlQlQRg_cO�YSOmOQRglMz5_yv@RqTZPSh&Ycb ^
_Sh&O�[ Rqv@ho_yTWVX^cRglQRU^�Rg_ShoYSroP�OQh �oRgRgx�z
Pc�;x hoOQPSRUTWVXT � OQPSR1Pc�;x hoOQPSRUTWVXT	TZPShoYcbX^�[ RBz5[cb]RqOmh z&vgv@hoYS_;O aKhol V`O R%�0vmV]Rg_;OZb]���
� h�^ch�OQPcVXT	TZho\fR�zo^S^&V]OZV]ho_yz b~aplMz5\fR ��hol���VXT	lQRUnoYcV]lQRU^ �	|ERgO�� � [ Rfz�dyOQ_SRUTmT�apYS_yv@OZV]ho_ ho_

OQPSRqTZOmlZV]_Sr;T�h5aGbXz5_SroYyz5roR ���STZYyvQP+OQPyz5O �
� � � � � 3
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� Pyz5O9VXT �GRUzovQP�YSOQOQRgl@z5_yv@Rfh5a z0bXz5_SroYyz5roR V T$zoTQTWV]ro_SRU^�z�v@ho\$xcb`R��cV]OZ��TQv@holQR�� 0 \fRUz5_cV]_Sr _ShoO
z5Oiz b btv@ho\fxcb]R���YSx+OQh � \fRUz5_cV]_Sr�\$h;TZOiv@ho\$xcb`R�� � � ��V]OQP�V]_cOQRglQ\fRU^&VXz5OQRw� z b]YSRUT	lQRgxSlmRUTZRg_;O V`_Sr
V]_;OmRglQ\fRU^&VXz5OQR1v@ho\fxcb]R��cV`O V`RUT ���WOtTZPShoYcbX^f[ Ri_Sh&OQRU^wOQPyz5Otzqv@h&_yTZOQlQYyv@OZV]ho_$OQPyz5Otz5xSx RUz5lMTGV]_f\$holQR
OQPyz5_�h&_SR	b zj_SroYyz5roR��A" V � R��tvgz5_�[ R1roRg_SRglMz5OmRU^
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^&V �=RglQRg_;O	v@ho\fxcb]R��;V]OZ� ��V]OQP�lQRUTZx RUv@O�OmhBRUz&vQP
bXz5_SroYyzjroR�� � Pyz5O�VXT �yz5_
YSOQOQRglMzj_yv@R�5 T�v@ho\fxcb]R��;V]OZ�
\�z ��[yR
^cRgxyRg_y^cRg_cOqYSxyh&_ V]OMT	YS_y^cRglZb]�oV]_Sr+rolMz5\f\
z5OZVXvgz btv@ho_yTZOQlQYyv@O V`h&_ � �Shol	R��yz5\fxcb]R��=[ hoOQP
rolMzj\f\�z5lMT ��� " � 41u � � , %=z5_y^ ��� "mu�� 4 O � , % vgz5_fzovgv@h&YS_;OGaphol~OQPSR�YSOQOQRgl@z5_yv@R � � ��� �	� �
[SYSOqRUz&vQP�rolMz5\$\�z5l1\�z ��Pyz �oR
z�^&V �=RglQRg_;Ofv@ho\$xcb`R��cV]OZ��TQv@holQR
zoTQTZhSvmVXz5OQRU^ ��V]OQP6V]O � �Shol9V]_��
TZOMzj_yv@R�� � ��" � � ��� �	� %.� 0 " , � � ��" � � ��� �
� %.� 0 " � �
� PSRUTZRqv@ho\fxcb]R��cV`OZ��TQv@holQRUT�vgz5_�OmPSRg_�[yR1YyTZRU^�OQh�\fRUzoTZYSlQR	OQPSR1xSlQh&[yz5[cVeb V]OZ����V]OQP��IPcVXvmP�z

Pc�;x hoOQPSRUTWVXTtT PShoYcbX^q[ RIlQRG
ZRUv@OQRU^9Vea OQPSRIv@YSlQlQRg_cO~YSOQOQRgl@z5_yv@R�[yR@V]_SrqxSlQhSv@RUTQTZRU^�vgz5_�[ Rizovgv@hoYS_cOQRU^
aphol �:"pV � R���YSOmOQRglMz5_yv@RUT ��V]OQP z�v@h&\fxcb]R��;V]OZ� TQv@holQR+rolQRUz5OQRgl
OQPyz5O � RglQh���V]OQP lQRUT xyRUv@O�OQh�OQPSR
v@YSlQlQRg_cOqPc�cxyhoOQPSRUT V T \�z � lmRUTZYcb]OqV]_�OQPSR�v@YSlQlQRg_cOqPc�;x hoOQPSRUTWVXTw[yR@V]_Sr�lQRG
ZRUv@OQRU^<% � � PSR�PcV]roPSRgl
OQPSR1v@ho\fxcb]R��cV`OZ��TQv@holQR V T OQPSRI\fholmR vmPyz5_yv@R	OQPSRglQR V T�h5a V`OIvgz5YyT V`_Sr�OQPSR1v@YSlQlQRg_cO�P;�cxyh&OQPSRUTWVXT�OQh
[yR1vmPyz5_SroRU^��~N v@ho\fxcb]R��cV]O �
� z b`YSR	h5a � ��Vebeb apholMv@R OQPSR v@YSlmlQRg_;O�P;�cxyh&OQPSRUTWVXT�OQhq[ RilQRG
ZRUv@OQRU^$ho_
lQRUv@R@V]�&V`_Sr+OQPcVXTIYSOmOQRglMz5_yv@R�� � holQ\�z beb]���EOQPSRwOQlMz5_yTWV]OZV]ho_+xSlQho[yz5[cVebeV]OZV]RUTqzoTmTZh vmVXz5OmRU^ � V`OmP z
TZOMz5OQR

qzjlQRqz b]OQRglQRU^0V`_+OQPSR	aph5beb`h ��V]_Sr �IzU� �
}�lQRg�&V`h&YyTWb]���~apholfz,
 xyzjlMz5\fRgOQRgl�TZ�STZOQRg\ �~OmPSR�OQl@z5_yTWV]OZV]ho_�\�z5OmlZV � �IzoT�vgz bXv@Ycb zjOQRU^�aplQho\

�tn&Yyz5OZV]ho_ . � , �IN1^S^&V]_Sr�z�TZYyvmP lQRG
ZRUv@OZV]ho_+a zov@OmholilmR@b zjOZV]_Sr�OQh�xyzjlMTWV]_Sr�v@ho\fxcb]R��cV`OZ�+r5V]�oRUT	OQPSR
RUn&Yyz5OZV]ho_yT �
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a zov@Omhol~VXT OQPyz5OIz apOQRgl�dy�oR1roRg_SRglMz5O V`h&_yT�OQPSR
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\fhS^cR@b � �IPSRglQR�b]RUz5lQ_SRgl@Tth&_cb`�$PSRUz5l
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��R@V]roP;O V`_Sr
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OQh�b]RUTQT OQPyz5_ 0 " .�z5_y^0V`_yv@lmRUzoTWV]_Sr�OQPSR ��R@V]roPcOZV]_SrfapYSlQOQPSRgl	TZPcVeaKOMT OQPSRwholM^cRglIh5a~xSlQho\ V`_SRg_yv@R�h5a
OQPSR	bXz5_SroYyzjroRUT �cb]RUz �oV]_Sr+u�� 4 O � , z&TtOmPSRq\fh;T O�xSlmho\�V]_SRg_;O ��W_;OmRglQRUTZOZV]_Sr�lQRUTZYcb]OMT	hSvgv@YSl �IPSRg_ 0 � � � 0 " � � � RglQR�OQPSRwV]_cV]OZVXz b�[ RgPyzU�&V]hoYSl	VXT beV �&RfOQPyz5O
��V]OQPShoYSO OQPSRqv@ho\fxcb]R��cV`OZ�
a zov@OQhol�xSlQRUT Rg_;O � [SYSOIOQPSR1b]ho_Sr&OQRglQ\ [ RgPyzU�&V]hoYSl�VXT \fholQRqTZYS[SO b`R�z5_y^
z
TZOQRUzo^c��TZOMz5OmR1VXTIlmRUzovQPSRU^+\�YyvmP�bXz5OQRgl � � holIR��yz5\fxcb]R �IPSRg_#� � 0 " 0 3fzj_�RUn&YcV beV][SlZV]YS\.\�z �
_ShoOI[ R1lQRUzovmPSRU^�YS_cOZVebkz apOQRgl � 3 0 roRg_SRglMzjOZV]ho_yT � � PcVXT�b]ho_Sr
OQRglQ\ TZ\$h;hoOmPcV`_Sr
z bXTZhflQRU^cYyv@RUT OQPSR
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roRg_SRglMz5OZV]ho_yT �
� PSRiz5[yh5�oR	z5xSxSlQh;zovmPfOQh1xyzjlMTWV]_Srfv@ho\fxcb]R��;V]OZ�fxyz �ST~_ShBzjOQOQRg_cOZV]ho_fOQh1OQPSR	_SR � Pc�cxyhoOQPSRUT V T
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OQPSR�v@YSlQlQRg_cO1YSOQOQRglMz5_yv@R�� � PcVXT	rohcRUTiz5rcz V]_yTZOiOmPSR 2ilmRgRU^&V`_SRUTmT �tho_yTZOQl@z V]_;O	\fRg_cOZV]ho_SRU^ z5[yh5�oR��
V]_ OQPyz5OI[c��lQRG
ZRUv@OZV]_Sr�OQPSRBv@YSlQlmRg_;O	P;�cxyh&OQPSRUTWVXT � OQPSRglQRwVXTI_Sh
roYyz5lMzj_;OQRgR1hjatRg_y^&V`_Sr�YSx ��V]OQP z
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\�z � _ShoO�[yR�z5[cb]R�OQh�zovgv@h&YS_;O9aKhol�OQPSR�v@YSlQlQRg_cO�YSOQOQRglMzj_yv@R0z5Ofz beb � �WO ��h&Ycb ^�z bXTZh�[ R�\$holQR
V]_ OQPSR�T xcV`l V`O h5a�OQPSR � | N aplMz5\$R ��h&l���OQh�Pyz �oR OQPSR�v@YSlQlmRg_;O�Pc�;x hoOQPSRUTWVXT+R@V]OQPSRgl �&RgxSO�hol
lQRG
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OQPSR	YS_y^cRglZb]�oV]_Sr$V]_;OQRglm_yz b ��h&l��oV]_Sr;T�z5lQR1^&VXTQv@lQRgOQRq^cRUvmVXTWV]ho_+\�z �&V`_Sr�xSlQhSv@RUTQTZRUT;% � � PSRglQR	VXT�z bXTZh
_ShqlmRUz b TZRg_yT Rih5a~v@ho\fxyRgO V`O V`h&_fV]_�OQPSRizj[yh5�oRiz5xSxSlmh;zovmP � � PSR �IPShjb`R	xyhjV`_cO�h5a=OQPSR1v@ho\fxcb]R��;V]OZ�
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 � � � � % �
VeatOQPSRqxyzjlMTZR � V`OmP �0� VXTI\$holQRqv@ho\fxcb]R�� OQPyz5OIOQPSRwxyz5lMTZR � V`OmP � � �A"	�C�6"�
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VXT�z5_;�$[yRgOQOQRgl�OQPyzj_fOQPSR1v@YSlQlQRg_cO�h&_SR�� � PcVXT�\fRUz5_yT�OQPyz5O�OQPSR v@h&\fxcb]R��;V]OZ��\$RUzoTZYSlQR	h5a TZYSlZa zov@R
u�4 h&lM^cRglIYyTZRU^0V`_ OQPSR1xSlmRg�oV]hoYyT aKh&lQ\�Ycb zjOZV]ho_ ��Vebeb~PyzU�&R1_ShfR �=RUv@OiYS_y^cRgl	OQPcVXT�apholQ\
z beV Tmz5OZV]ho_
z5_y^�OQPSR�lmRUTZYcb]OZV]_Sr�\fhS^cR@b ��Vebebi[yRgPyz �oR�R��yzov@OZb]��zoTwOQPSR�[yzoTWVXv
\fhS^cR@b ^chcRUT � � PcVXT�x h5V]_;O V T
V]\fxyh&lQOMz5_cO�[yRUvgz5YyTZR
VXTfT PSh �	T1OQPyz5OwV]OwVXT�_ShoO:
 YyT OBr&RgOQOZV]_Sr OQPSRfaplMz5\$R ��h&l�� OQh�zovgv@hoYS_cOqaphol
v@ho\fxcb]R��cV]O ��l V`r&P;O � [SYSOIOQPSR1\fRgOQl V v9YyTZRU^�Omh ^cR@dy_SRfv@ho\$xcb`R��cV]OZ��\BYyT O ��hol�� ��R@beb ��V]OQPcV]_ OQPcVXT
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� OQOmRglMz5_yv@R ��� � � ��� � OmOQRglMz5_yv@R ��� ��� ���
N ! � N � � � 4 u 3 3 4 N � � � u 3
N ! � N � � � 4 � 4 , u 3 3 4 � u 3
N ! � N � � � u 3 3 4 � N � � � 4 , u 3
N ! � ufN � � � 3 4 � � 4 , u 3
N ! � ufN � � � 4 3 4 , N � � � 4 � u 3
N ! � ufN � � � 4 � 4 , 3 4 , � 4 � u 3
N ! � u � 3 u�N � � � 3 3
N ! � u � 4 3 u�N � � � 4 3 3
N ! � u � 4 � 4 , 3 u�N � � � 4 � 4 , 3 3
N ! � � 4 u 3 3 u � 3 3
N ! � � 4 � 4 , u 3 3 u � 4 3 3
N ! � � u 3 3 u � 4 � 4 , 3 3
N � � � 4 u 3 � 4�u 3
N � � � 4 � 4 , u 3 � 4 � 4 , u 3
N � � � u 3 ��u 3

� '�� �$� + � + � �tho\fxyzjOMz5[cVebeV`OZ��h5atOmPSRqYSOQOQRgl@z5_yv@RUT�V]_+bXz5_SroYyz5r&R � � ��� � � � � ��V]OQP�lQRUT xyRUv@O1OQh
RUzovmP�hoOQPSRgl �GN � 3 5STWV]ro_cVedyRUT OQPyz5OIz5_
YSOQOQRglMz5_yv@R	VXTIz&vgv@hoYS_;OmRU^$aKhol�[c�0zwxyz5lmOZVXv@Ycb zjlirol@z5\f\�z5l �
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_SRgRU^ST�Omh�[ R�zovgv@hoYS_cOQRU^4aphol � � Pyz5O�z5xSx RUz5lMT�Omh�[ R�Pyz5xSxyRg_cV]_Sr4VXT�OQPyzjO0z6b]RUz5lQ_SRgl ��V]OQP
Pc�;x hoOQPSRUTWVXT � � �=ho_ PSRUz5l V`_Sr+YSOQOQRglMzj_yv@RUT	aplQho\����f^chcRUT1_ShoO1lmRG
 RUv@O ����zoT V]OMT1Pc�cxyhoOQPSRUT V T V]_
a zU�&hoYSl~h5a ���IzoT�_Sho_SRIh5a=OQPSRIYSOmOQRglMz5_yv@RUT�h5a ���iz5lmR z b T h1V]_ �����;z5_y^ _ShqOQlMzj_yTWV]OZV]ho_fVXT�xyh;TQT V`[cb]R
OQh ����V]OMTZR@beaI[yRUvgz5YyTZR$V]O1V]OqlmRUnoYcV]lQRUT , xyz5lMzj\fRgOQRglMT	OQh+[yR�vmPyz5_SroRU^�� � PcVXT1\fRUzj_yT1OQPyz5O	V]O9V T
[yRUvgzjYyTZRIOQPSR�O ��h O � , bXz5_SroYyzjroR�OQPyz5O~xSlQh5beVeapRglMz5OQRIz5lQR�v@ho\fxcb]Rg\fRg_cOMz5lQ�wOQh	RUzovQP�hoOmPSRgl � V]_fOQPyz5O
_Sh1YSOQOQRgl@z5_yv@RthSvgv@YSlMTGV]_�[yh&OQPwb zj_SroYyz5roRUT �5OmPyz5Okz1v@h&\fxcb]R�� � � , b zj_SroYyz5roRIvgz5_�[yR	TZYSxSxyholmOQRU^��� O VXT~z bXTZh b V �oR@b]��OQPyz5OGOQPSR�xyz V]l���� � ����^ch TZh ��R@beb [ RUvgz5YyTZRIOQPSRg�qzjlQR�v@ho\$xcb`Rg\$Rg_;OMzjlQ�	V]_BOmPSR@V`l
YSOQOQRgl@z5_yv@RUT �ETZhfho_SR9V T	_Sh&OIlQRG
ZRUv@OQRU^�V`_�a z �oh&YSlIh5atOQPSRwhoOQPSRgl �yzj_y^�OQPSR�TZYSxSxyholmOIaphol	OQPSR � � ,
bXz5_SroYyz5r&R	V T	z�\�YSOQYyz b=ho_SR9V]_�OQPyz5O�OQPSR � � , b zj_SroYyz5roRqz bXTZh
TZYSxSxyholmOMTIOmPSR:O � , b zj_SroYyz5roRUT �
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� O1Pyz&T1[yRgRg_�TZPSh �I_ OQPyz5O1[c� zo^S^&V]_Sr z�v@h&\fxcb]R��;V]OZ� a zov@OQhol V]_;OQh�OmPSRf[yzoTWVXv � | N ^cR@dy_cV]OZV]ho_ �
OQPSR [yRgPyz �&V]hoYSl�h5a�OQPSR � |EN.vgz5_ [yR�vmPyz5_SroRU^ n&YcV]OQR�v@ho_yT V ^cRgl@z5[cb]����N dylMTZO�zjOQOQRg\fxSO
[;�
��R@V]roP;O V`_Sr T YSlZa z&v@R ��holM^�hol@^cRglZV]_Sr�h5aBTZYS['
ZRUv@O0zj_y^�ho['
ZRUv@O
lQRUTZYcb]OQRU^ V]_ OmPSR�\fhS^cR@bib]h;T V`_Sr
V]OMT
vQPyz5l@zov@OQRglZVXTZOZVXv�[yRgPyz �oV]hoYSl�z b`\$h;TZO�v@ho\$xcb`RgOmR@b`��� ��� ^Sz5\fx Rg_cV]_Sr�OQPSR�R �=RUv@Ofh5aqxyzjlMTWV]_Sr
v@ho\fxcb]R��cV]O ��YS_y^cRgl	OQPcVXT�apholQ\�YcbXz5OZV]ho_ �cV]O �IzoT�TZPSh �I_�OmPyz5O�OQPSR1xyz5lMTWV]_Sr�v@h&\fxcb]R��;V]OZ�
a z&v@OQhol�V]_
OQPSR	\fhS^cR@b OQhch���\�YyvQP$b]ho_SroRgl�OQhqO@z �oRIR �=RUv@O �&[SYSOtV]OI^&VX^fRg�&Rg_;OQYyz b b]�
OMz �oR PSh5bX^fh5a=OQPSR	\fhS^cR@b
z5_y^4^cRgOQRglQ\�V]_SR�OmPSR�lQRUTZYcb]OZV]_Sr�bXz5_SroYyzjroR ^&VXTZOQl V`[SYSO V`h&_ hja OQPSR+xyhoxSYcbXz5O V`h&_ � � PSR�lQRUT Ycb`O V`_Sr
^&VXTZOQlZV][SYSOZV]ho_ PSh ��Rg�oRgl �IzoT�_Sh&Ofh5a1xyz5lQOZVXv@YcbXz5l$V`_cOQRglQRUT O0zoT$z bebIbXz5_SroYyz5roRUT$Rg_y^cRU^4YSx [ R@V`_Sr
TZx h��oRg_ [;� z5_ zjxSxSlQh �;V]\�z5OmR@b`�4RUnoYyz bqxSlQhoxyh&lQOZV]ho_ h5aqOQPSR xyh&xSYcb zjOZV]ho_ � � PcV T
\$RUz5_yT
OQPyz5O
b]RUz5lQ_SRglMT ��Veb b	[yzoTWVXvgz beb]��Rg_y^�YSx zovgn&YcV]lZV]_Sr z+lMzj_y^cho\.rolMz5\f\
z5lqz apOQRglfz�rjV`�&Rg_�_;YS\�[yRgl�h5a
roRg_SRglMzjOZV]ho_yT �
� PSR h&YSOMv@ho\fR+VXT�OQPyzjO�OQPcVXT
lQRUTZYcb]O TZRgRg\
T
b]RUTQT�lmRUz beV T OZVXv OQPyz5_ OQPyz5O�xSlmh ^cYyv@RU^)[;�4OQPSR

YS_yz b]OQRglQRU^ � |EN �=z5_y^ PSRg_yv@R
OQPSR�V]_yv@holmxyholMzjOZV]ho_�hja�xyz5lMT V`_Sr v@ho\fxcb]R��cV`OZ� V]_�OmPcV Tw\�zj_S_SRgl	V T
v@ho_yTWVX^cRglQRU^+YS_yTZYyvgv@RUTmTWaKYcb �
� PSR�^&V �=RglQRg_yv@R+V]_ lQRUTZYcb]OMT VXT�V]OMTZR@beaqYyTZR@apYcb1PSh ��Rg�oRgl �~[yRUvgz5YyT R�V]O�TZPSh �iT�PSh � TZRg_yT V`O V`�&R

OQPSRwapholQ\�YcbXz5OZV]ho_ h5a�OmPSR � |EN V T9OQh�TWbeV`r&P;O�vQPyz5_Sr&RUT � � PcV T VXT	V]\fxyh&lQOMz5_cO �IPSRg_�v@ho_yTWVX^cRglZV]_Sr
PSh � ��R@beb~V]OqlQR	�yRUv@O@T	lQRUz bGb`RUzjlQ_cV]_Sr�[yRUvgzjYyTZR�V]OBTZPSh �iT OQPyz5O	OQPSR � |EN holqz�TWV]\�VebXz5l1b]RUz5lm_cV`_Sr
z b]rohol V`OmPS\ vgzj_�xSlQh ^cYyv@R1r&lQRUz5OZb]��^&V �=RglZV]_Srf[yRgPyz �&V]hoYSl ��V]OQP
ho_cb]��\
z5lQr5V]_yz b=^&V �=RglQRg_yv@RUT V]_
V]OMT
^cR@dy_cV]OZV]ho_ � � PSRglQRqzjlQR	aKh&YSlIxSlQho[yz5[cb]RwlQRUzoTZho_yT��IP;�
OQPSR1lQRUT Ycb`O@T�xSlQhS^cYyv@RU^ zjlQRqzoT�OQPSRg��z5lQR��
� � � PSR�\$RgOQlZVXv
YyTZRU^6VXTwV]_yz5xSxSlQhoxSl V zjOQR�� � PSR�\$RgOQlZVXvflmR	�yRUv@OMT�OQPSR�v@ho_yTZRUn&YSRg_yv@RUTfhjaiOQPSR
� � ��\fRgOmlZVXv �oV]O�\�z �f[ RiOQPyzjOtV]OMT�TWV]\fxcbeVXvmV]OZ�
V T�V`O@T�^ch �I_ca z beb �&V`_�OmPyz5OtOQPSRglmR1hoOQPSRglt[yz&TWVXv
v@ho_yTZRUn&YSRg_yv@RUT	h5akOmPSRq� � � \fRgOQl V v �IPcVXvQP z5lQRw[yR@V]_SrfV]ro_Sh&lQRU^+[;�
YyTWV]_Sr�OmPcV T	TWV]\fxcbeVedyRU^
aKholm\ �
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, � � PSR �Iz �qOQPSRI\$RgOQlZVXv��IzoTGYyTZRU^ ��V]OQPcV]_�OmPSRiz b]roholZV]OQPS\ VXT~YS_SlQRUz beVXTZOZVXv ��N T�_ShoOQRU^�RUzjlZbeV`Rgl
OQPSR
V]\fxcb]Rg\fRg_;O@z5OZV]ho_ ^ch;RUT
TZRgRg\"YS_SlQRUz beVXTZOZVXv�V]_ OQPyz5O$OQPSRglQR�VXT$_Sh�lQRUz b1v@ho\fxyRgO V`O V`h&_
[yRgO ��RgRg_
aKholm\�T �c[SYSOIho_cb]��z5[yTZhjb`YSOmRBv@ho\fxcb]R��cV]OZV]RUT	OMz �oRg_
V]_�VXTZhjb zjOZV]ho_ �

. � � PSR1VXTQTZYSR�h5a~xyz5lMT V`_Sr�v@h&\fxcb]R��;V]OZ�
VXT V`_yzjxSxSlQhoxSlZVXz5OQRwV]_�OmPcV T1v@h&_;OQR��SO � �W_�hoOQPSRgl ��holM^ST
xSlQh v@RUTmTWV]_SrfVXTQTZYSRUT xcbXz ��_ShfxyzjlQO�V]_�bXz5_SroYyzjroRqzovgn&YcV T V`O V`h&_ �

- � � PSR�aplMz5\fR ��hol���VXTBzj_�YS_SlQRUz beVXTZOZVXv�\$h ^cR@b�h5a�b zj_SroYyz5roR�zovgn&YcV T V`O V`h&_ � � PSR$[yRgPyz �oV]hoYSl
h5aIOQPSR � |EN � V`OmP�OQPSR�xyzjlMz5\fRgOQRgl@T1YyTZRU^�PSRglQR�h&[;�&V]hoYyTWb]��Pyz&T1V]OMT�^cR@d vmV]Rg_yvmV]RUT�zoT9V]OMT
[yRgPyz �oV]hoYSlq^chcRUT	_ShoO	roRg_SRglMz beb]� lQR	�yRUv@O1PcVXTZOQhol V vgz b�^Sz5O@z � �tYSO �SV]O	VXT	_ShoO	xyh;TQT V`[cb]R ��V]OQP
hoYSliv@YSlQlQRg_cOIYS_y^cRglMT OMz5_y^&V]_Sr�Omh �;_Sh � R��yzov@OZb]���IPSRglQR1OQPSRUT RB^cR@d vmV]Rg_yvmV]RUT	beV]R��
s+holmRIa z �ohoYSlMz5[cb]RwlQRUTZYcb]OMT ��RglmR1xSlQh ^cYyv@RU^+[c��YyT V`_Sr
�oRglQ[+\fh5�oRg\fRg_cOIzoT�OQPSR�v@ho\fxcb]R��;V]OZ�

\fRUzoT YSlQR��yz5_y^+zf\fh&lQRqv@ho\fx RgOZV]OZV]�oRf^cRUvmV T V`h&_ \
z �oV]_Sr
xSlQhSv@RUTQTIYS_y^cRgl � PcV vmP�OmPSRqrolQRgRU^&V]_SRUTQT
v@ho_yTZOmlMz V]_;OGVXT~zo^cPSRglmRU^�OQh ��u;z5\fxcb]RIlQYS_yTGh5a T YyvQPfz	\fhS^cR@b TZPSh ��OmPyz5OtTZ\fhchoOQP9b`h&r5VXTZOZVXvIvmPyz5_SroR
VXT ��VX^cRUTZxSlQRUzo^�� � PcVXT~TZYSroroRUTZO@T=OQPyzjO=OQPSR�\fhS^cR@b \�z �1lQR	�yRUv@O~PcVXTZOmholZVXvgz byvQPyz5_Sr&R ��R@beb ��uoPSh ��V]_Sr
TZho\$RfPcVXTZOQholZVXvf^SzjOMz��IPcVXvmP�OQPSRf\$h ^cR@b���V]OQP�OQPSR�z&^S^cRU^�xyz5l@TWV]_Sr v@ho\fxcb]R��cV]O �{aKYS_yv@OZV]ho_yz b V]OZ�
vgz5_�z&vgv@hoYS_;O	aphol	VXTwYS_caKh&lQOQYS_yz5OQR@b]� [yRg�&ho_y^ OQPSR�Tmv@hoxyRfhja�OQPSR ��hol���PSRglQR�� [SYSO1V]O ��hoYcbX^ [ R
V]_;OmRglQRUTZOZV]_Sr
OQhfTZRgR1VeatOQPSRglQRqzjlQR1PcVXTZOQholZVXvwvQPyz5_Sr&RUT�OQPyz5O�V]OilmR	�yRUv@OMT ��WOwV TwYS_yvmb]RUz5lfOmh�OQPSR�z5YSOQPSholwR�� z&v@OZb]��PSh � YyT R@aKYcb�V]OwV T OQh TZPSh ��z T \�z bebIR�� OQl@zov@O1aplQho\
OQPSRf\$h ^cR@b/5 TwroRg_SRglMz bt[yRgPyz �oV]hoYSl�\�zjOMvQPcV]_Sr�z�TZ\�z b b�R�� OmlMzov@Oqhja�PcVXTZOQhol V vgz b ^SzjOMz �ERUTZx RUvmV z b b]�
VeaiOQPSR ��VX^cRUTZxSlQRUzo^�[ RgPyz �oV]hoYSl�h5aiOmPSR�O ��h�^&V � Rgl � �WOqVXTwho[c�oV]hoYyT b`�6YyTZR@aKYcb�V]_ TZPSh ��V]_Sr OQPyz5O
TZho\$RgOQPcV]_Sr zj[yhoYSO�OQPSRI\$h ^cR@bEVXT�lZV]roP;O �;[SYSO�aph v@YyT V`_Sr�ho_ �IPSRglQR	OQPSR	\fholQR roRg_SRglMz bE[yRgPyz �oV]hoYSl
h5atOQPSR�\fhS^cR@bt^ch;RUT	_ShoO1TZh�vmb]h;TZR@b]� \�z5OMvmP �IPyzjOIVXT1TZRgRg_ PcVXTZOQhol V vgz b b]���~z5_y^0dy_y^&V`_Sr+hoYSO �IP;�
OQPcVXT	VXT�TZh ����hoYcbX^6[yRf\$holQRfYyTZR@apYcb z&T1z5_�z5_yz b]�cOZVXvgz b�Omh;h5b~V]_�YS_y^cRglMTZOMzj_y^&V`_Sr OQPSR$xSlQh v@RUTmTZRUT
[yRgPcV]_y^�bXz5_SroYyz5r&RBzovgn&YcVXTWV]OZV]ho_ z5_y^0bXz5_SroYyz5roRqvmPyz5_SroR��
� Pyz5O PyzoT�[yRgRg_�vmb]RUz5lZb]� TZPSh �I_
VXTIOQPyzjOIxyz5lMTWV]_Sr�v@ho\fxcb]R��cV`OZ��V T	^cR@dy_cV]OQR@b]��z5_
VXTQTZYSR�OQPyz5O

TZPShoYcbX^+[yRfv@ho_yT V ^cRglmRU^�V]_�z$\fh ^cR@b~h5a~bXz5_SroYyzjroRBvmPyz5_SroR��Ez5_y^�OmPyz5OIOQPSRwapholQ\�YcbXz5OZV]ho_�h5a~V]O V T
V]\fxyh&lQOMz5_cO � z&TqTWbeV]roPcOq� zjlZVXz5OZV]ho_yT9V]_�apholQ\�YcbXz5OZV]ho_�vgzj_�vgz5YyTZR�bXz5lmroR�^&V �=RglQRg_yv@RUT9V`_�lQRUTZYcb]OMT O z
v@ho\f\$ho_fOQlMz V`O~hja v@ho\fxcb]R��0^c�c_yz5\�VXvgz b=TZ�STZOQRg\�T � �WOtPyzoT�z bXTZhq[ RgRg_0TZPSh �I_�PSh � z	\$RUvQPyz5_cVXTZ\
V]_;�&h5b]�oV]_Sr
xyz5lMTWV]_Sr�v@ho\fxcb]R��;V]OZ��vgz5_�[ RqR �=RUv@OZV]�oR@b]�
V]_yv@holQxyh&lMz5OQRU^$V]_cOQhfOQPSR � | N�aKlMzj\fR ��hol����
� PSR1lQRUT Ycb`O@T�T PSh � _�[c�fYyTWV]_Srf�oRglm[�\fh5�oRg\fRg_cO�zoT�OQPSR1v@ho\fxcb]R��cV`OZ�$a z&v@OQhol�^ch$\�z5OMvmP�TZho\$Rih5a
OQPSR1[ RgPyzU�&V]hoYSl1TZRgRg_�PcVXTZOQh&lZVXvgz beb`�
� PSRqvmb`RUzjl zo^c�5z5_cOMz5roRUT�TZRgRg_�V`_+OQPSR1lQRUTZYcb]OMT h5a~OQPSRqv@ho\fxcb]R��cV]O ��\$h ^cR@b=V]_yvmb]Yy^cR��
3 |Ehor5VXTZOZVXv9[yRgPyz �oV]hoYSl VXT�\fholmR ��VX^cRUTZxSlQRUzo^
3 |=z5_SroYyz5r&RqTZOQlQYyv@OQYSlmRUTITZYSlQ�&V]�oV]_Sr$V`_ TZ\�z beb xSlmhoxyholmOZV]ho_yT �
3 |ERUTQT � � , "Zv@lQh;TQTDO&b V]_SroYcVXTZO V vgz b b]�+lMz5lQR�%~bXz5_Sr&Yyz5roRUT
3 s�h&lQR vmb]RUz5l b`� ^cR@dy_SRU^�v@ho\$xyRgOZV]OZV]ho_+[yRgO ��RgRg_�O ��hBh&xSxyh;TWV]_Sr$aKh&lQ\�T �



���������
	���� � � ��� � � ����������� -�A

�	z �oV]_Sr z�\fhS^cR@b �IPcVXvmP�VXTwTZh5b]R@b]��[yzoT RU^ YSxyho_�v@ho\fxcb]R��cV]O �6xSlQRUTZRg_cOMTqTWV]\�VebXz5l�xSlQho[cb]Rg\�T
V]_ OQPyz5O �SOmPSR v@h&_yTZRUnoYSRg_yv@RUT	hjatYS_y^cRglZb]�oV]_Sr�xyzjlMz5\fRgOQRgl V Tmz5OZV]ho_ zjlQR1V]ro_SholmRU^�� � holIR��yz5\fxcb]RwV]_
 V]lQ[c� 5 T	\$h ^cR@b�z$rolMz5\$\�z5l�VXT1lmRgxSlQRUTZRg_cOQRU^ 
 YyTZO	[c��OQPSRfTZRgO1h5atYSOmOQRglMz5_yv@RUT V]OBvgz5_+xSlQh ^cYyv@R��
z5_y^�OQPSRqv@ho_yTZRUn&YSRg_yv@RUT	h5akz5_c�$V`_SPSRglmRg_;O1rol@z5\f\�z5O V vgz b T OQlQYyv@OQYSlQRqzjlQR	b]h;TZO ����hoOmP�OQPSR1R �=RUv@OMT
h5atxyz5l@TWV]_Sr0v@ho\$xcb`R��cV]OZ� z5_y^+YS_y^cRglZb]�&V`_Sr+xyz5lMz5\$RgOQRglZVXTQz5OZV]ho_+_SRgRU^+OQhf[yRfzovgv@h&YS_;OQRU^�apholI[c��z
\fhS^cR@b �
� PSRglQR0zjlQR0T OZVeb b	PSh ��Rg�oRglfz�b]hoO�h5a z5lmRUzoTwOQPyz5O�_SRgRU^6aKYSlmOQPSRgl ��h&l���z5_y^�z�b]hoO�h5aIVXTQTZYSRUT

OQPyz5O1z5lQRwYS_yvmb]RUz5l � � PSR � , v@ho\fxcb]R��cV`OZ�+\fh ^cR@btxSlmhoxyh;T RU^�PSRglmRBh&_cb`� zoTQTWV]ro_yT	[cV]_yz5lm��� z b`YSRUT
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