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	 ��� ��Y���� � ��� �  � 	���	 ����� � ��� � + � ��� ��	 � 	���	�� � 	 � � ��� 	 �  � � � �
� � � " ��� 	������ � ! �"$# � ��Y���� � ��� �  � �! �"%#&� � ��� �  ��')( �  � ����  � � � � ��	 ��* ����� � ���� � �+�-, � � � ����	��.* � � ��!��Y�/10�2�0436587:9<;%=�>@?A5B?C=�> �EDF'' ��'HG � ,���� 	�I � � " � � J4K�� � � , I �&� �L � ��M I � 	 �<N I ��� I � *6I M �O	�I
� ������MP, ��� IO	 � K�I � J4� �RQK�� � � ���$���M � ��� *6I M � � K�I ��� � 	 ��M ��	�� � K�I � � � 	 �) K�� I � 	 �S��T��I�U� � ��� � M � 	���	 �V� 'W N I M K ����� � " � � � I � ��� � 	 �&�$���M � ��� K�� � �+� � J4K���	�� � K�I � IX� � ��� � MY��� I L ��T��I��� � ��� � MY��� � � � KV��	��
N�M I � IZK�I[� I � �V���:T��I\� N�MY��������� ��	�� � �!����� 
 I � � N�M �I N�M � � � �!� � � � '�] �V�+� ��� � �� �+�_^ L � � � �� 	Z� ��	�� �
�$���M � ��� *6IZ� MY��� � M ��	�� � �`� � ���� � ��� '

���
	��ba cY	��Fd � � 	��4d � � 	4d'�
e f gh $ f f
i gh $ f f f
j gh $ f gh $ f gh $ f
k gh $ f gh $ f gh $ f
l gh $ f f gh $ f
m f gh $ f f
n f f gh $ f
o gh $ f gh $ f gh $ f
p1q gh $ f gh $ f gh $ f
prp f gh $ f f
pRe gh $ f gh $ f gh $ f

s f , � *1tB0 s %[u t � s � *1tB0 s
s gh $ f , * � t * s uA% t u s * � t � s

v�w hFx:y w[z|{ y {�}:~8� yV�Zx��w y �|w t z|wRv � z6�|� ��� w[} h w x:y w h v�w '�� { � � � w =� }�� � w y � &�{�� t &�{ y�� z6��{ hFx {
~ � v��|{ h4x {�} 2F��{�}:w�� y {���{�} x { x �6~�w � { � ~ h-�{�� ��y w h v � ����{ h w[}%{_} g� w\��{ h w[}�w�#�{�}�w[} '

� � ~ h$�{�� � w��8} x:y � x �|� ���{�w x �|~�w�� � �6}�v�w[�_��� t v �Zy�� v x { y �6� ����� ~�{�z � ~ y {�}:{ h��v �
� {�w��8} x:y � �v g� w�� �� }��6v ��h�� }��R� � } �)�{ y { � }X}���~�{ y �|w y {�}�� ( }<}�� hFx w[� � }<� � �6}�v�w[�&� h }
} g� w�}:w h w[z��{ h v�� � {���~�{ y��� w � w � �6� y�h w t v�{�� � z �{�� ��� � yV��h4x { � � ��h . g� t � { x { y �6w y����v g� w
� h4x {�z|{�v x � � z t .��|~�{ y�x { h } g� w<}��6} x �{��S�6v � { y w h v�w�� � � v��|{ hFx {�}�v�w[� � ~ h$�{�� � w��8} x:y � x �6� �
h w y � � z6��{ hFx { � ~ y {�}:{ hFx�� ��v�w[��~8z��6v ���v gw�{�} v �Zy��¡��6� v � } v�w[�Sw t �Zy�y � x �S� � }¢{ x { h8� �{ h v�� �
�\�Zx�� 2F��{_v �Zy��¡��6� v�wS{£w���{�}�� ����� {��

( ~ y � h v��|~ � z¢{��E{�� x w�¤r}��|w[z �w�¥[�6v�w �8��� ~ h-�{�� �H�{ ��� ���S� h ��� �v g� w ��y8�� } x �6v ���8� } �Zx �R¦
yV���v g� w � {-w (��|¥R�{ h �|w h�� v�� y v���z ���v g� w§} ��h ¥[� ���h { � t 21��{-~�w � {¨}�{ y 21� ��hFx �|¤8v ����� ~�w y ��{��|w
� {©w (��6��{ x:y � � �

( � � � ¥ h��w[} x �6v�w � {`} ���h���y w[��{ ���£� ~ h$�{�� �_� w&}:w h w � {�~�{ h�� { � {`{)( � �S{�}$v�z ��6h �6v�w[}
v�w[�Swª~�w[z��6}�}:w h w�¥ yV� ¤ � t { ��h��� z��6}:{ � {«} �{ y �|{�} x {���~�w y�� ��} t �!{�� x���x �|~8��v � ��{ h4x {@~�w y
{�}�~�{�v�� � z6�6} x�� .F�8� ��h w�� � ~�w[z6�6}�}:w h w�¥ y�� ¤ � v�w h }���} x { h w y {�¥[�6} x:y w � {¬�8� � } �{ y �|{
� {`� �Zy � �� ��{��6}-¤8}��6w[z �w�¥[�6v � }$v�w[��w&-$® t -¯¬® � w�� ���}�v���z6w�w1v��8z �Zy { � w � � � � y�� ¥[� � t
.°�®±{ x�� v�w�¥ y�� � � t {�}:�!w y��v�w y {�}:~r� y��Zx��w y �|w x w y8�� v��6v�w£{ � � � w[�S� h�� z�²!~8z|{ x �6}��Sw�¥ y�� ¤ �4³ t
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� ��(1w h8� } � z¡{�w (R����{ x:y � � � � ��{ � � �v g� w �8�S�Zx �|�R� ����� { � wO� ���}�v���z6w�w1v���z �Zy�x {��C~�w y
w�� ' { x �|��w�v�z � }�}��6¤8v �Zy w x �6~�w � {�}:w h w±² . -¯ { = . -¯ ³ � � w (��6��{ x:y � �@x {���~�w y
w�� ' { x �|��w � �S{ � � �v g� w ��� } �Zx � yV���v g� w � { (�� h w@} ��h ¥[��{<~�w y ��{��|w � {���� }�{ h }:w y
�w x ��v�w��

( x:y��Zx�� ��{ hFx w ���S� ~ h$�{�� �ª�{£{��!{ x � ��� w h w y � � z���{ h4x {_v�w[� � ��( �� z6�6w � {�{ 21���|~ � ¦
�S{ h4x w[} y {�}:~r� y���� w y {�}){$� �� }�v �Zy��§h�� } � z�� = {�} x {%v � }:w t w �Zy��{%� h }:~8� y���� w.}�w��_~ y {�}�} g� w t
{�z��6�S� h���h8� w � ~ �Zy�������y {�}:~8� y��Zx��w y � � � = {�} x {Ov � }:w t w���}:w�� h�� {��R� � w�w[�«w h g� w���}:w
� w�{ 2F���6~ � ��{ hFx w&~ y w�~8�6v�� � w y { x w y�h w ��� ~ �Zx w[z|w�¥[� � � = w y � � z���{ h4x { t x:y��Zx�� ��{ hFx w[}
v�w[����{ � �6v � �S{ h4x w[} h g� w �{�{�¤8v��|{ hFx {��

 (��6} x {�� � h4x { y ��{ h��v gw�{�}�v�� y �� y ¥[��v � } 2F��{¨~�w � {�� }:{ y {���~ y {�¥ ����� } h w x:y��Zx�� ��{ hFx w
� {�~ � v��|{ hFx {�}Sv�w[� � ~ h$�{�� � t h w«v � }:w t w��8} x:y � x �|� � � 1 � �6}�v�� y � y ¥[� � } h w y � � z6�S{ h4x {
{��S~ y {�¥ � � ��y { x � y�������� {�{)(�v�{�}�}:w � { x {�v�� � w�w[� � { �w y ¥ g� w[}�v�w[��w � � ��6��� z � }S{
��� { h��w[� � {�}��

� 21� ��h4x �6¤8v ���v g� w � w h �����{ y w � { {�~8��} �w � �|w[} � { � ~ h$�{�� � t ~ y w ' { x w � {©��w h � x w y {�} t
{ h w���w[} x:y��Zx�� ��{ hFx w[} x �{�� }�� � w�~ y w�~8�6v�� ��� w[}£~�w y ��{��6w � w
��}�w � {��!{ y�y�� ��{ hFx�� }
� � x w[� ��Zx �6v � }�² . {��6}�v .�{ x � z�� t��������1t %A@+@+@Z� t � t ��{ y w[� x:y�� }`v�� x����v gw�{�} � � � � (Rw ³ �
�
	 c � ���/���� ����	��'#%�T� � ����� �� �/�¡d ( }�� h�� z � {�=��¢° t v�w h �!w y ��{ � {�}�v y � x w h w
v � ~ ��|x ��z|w % t w1v�w y�y {X~ y � h v��|~ � z6��{ hFx { � {��1� � w � ��w � ��z ���v gw�{�}�~�w y � h ��{ y � ���v gw�{�} � w
}��6} x {�� ��� � x �w h w[��w�� 6 � ��{�¦+}:{ 2F��{ � � y { 2&7���{ h v�� �<y {�}�~8� y��Zx��w y � � � h � ��{ h v�� ��� =��¢° t
v�w h �Ew y �S{\~�w � {\}:{ y �R�6} x w h�� } ��h �� z6�6}:{�}£{�}:~�{�v x:y�� �6}�{��!{ x � ����� }_{�� }�� h�� �6}�{)(1~�{ y �Y¦
�S{ h4x�� �6}��

¨� ��� / 0�t ® ���6z6z6{��S� h�� ��z x { x�� z��¨}���¥�{ y � y�� �>21��{©�_� ����h��v � } h wS}�� h�� z � { =��¢°
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<>=@?BADCFE=HGCH?0IJ
K�L CNMO? L MPCNQ K�RTS ICHUWV RXJBY QO?BAWUWCBZ[U\? Y]SWK C_^`VTZXaC L VT=bC S\J ^cICNQO?BA LdJ Ve?^ J =bVT= R ? Sbf < S =bVT= R ? SgLdJ Z`=bVe?hZ�CB^i? SjJkS UbGCH?_=@? L Q�A JbJ Z�^�VT^i? SgJ ZlU\A J ^ K C SgSDK = JkSWS VemHC S?hZ`^�C Son ^i?qp$rcs Y ^ Jut ?BA L Cwv K�J C S IJ ADV J ^i? S VTZlU J AWmHC R ? Songn ^ J Z�?BUWCqC t A J vyxK aJ Z�=bVTC=bCHAz^{I| CB=bC}^ J M`CHUWV LdJ ZlU\? S =bVT= R ?}C}=bVT= R ? f�~ VTQ`VT=bC LdJ ZlU JBY ? S Q J A�I| ?�^�? S ^i? S VTZlU J AWmHC R ? Sngn Z�GCH? S GCH?�=@?hZ S UWCBZlU JkSbY ?�v K�Jw�BJ ADC K�L C}m�CHADV�CFE=HGCH?�Z�C t A J vyxK aJ Z�=bVTCd=bCHAD^{I| CB=bC Y =@?H�Z`� J =bVT^�C�UWC L M$IJkL =@? L ?�C}mHCHADVTCHM`V R VT^�CB^ J ^�C t A J vyxK aJ Z�=bVTCd=bCHAD^{I| CB=bCN�����Xrc�w����C RTR Ve�J r$C L�L_Y`�k�B�B��� s K V L CHAkGC JkSkY`�k�B� � �i~ C S �d�i?BAz= J ? t UW� J p K AW?BQ J CBZ���?�=bV J U��}? t r$CHA\�^`Ve? R ? � ��CBZ`^�UW� J�� ?BAWUW��� L�J ADVT=bCBZ ��?�=bV J U¡��? t�¢ CB=bVTZ � CBZ�^£p ReJ =@U\AW?BQ`�l� S Ve? R ? � � Y�k�B� � �F¤�J ADZ S ?hZ J UjC R�feY{�k�B�h¥l� s�? LdJkSbYF¦H§B§i� � f¨ L Cq^�C S v KiJkS UbG? JkS v KiJ U JkL CHU\ADCiI| ^i?wCwCHU J Z©E=HGCH?�^�Cª=@? L«K Z�VT^`CB^ J =bV J Z[UkI|T¬ =bCIJ CQO? SWS VeM`V R V�^�CB^ J ^ JoJ@® Q R VT=bCHA¯CuZ�CHU K A Jb° Cg^ JkS UWCcmHCHADVTCHM`V R VT^�CB^ JBY C R IJkL ^ J =@?BAWA JkR CB=bVe?hZcIC��R C�C t�J ZXa? LdJ Zi? S ¬ S Ve? R I? � VT=@? S V L QO?BAWUWCBZlU JkSbf p S Q J = K`R C�� S\J v KiJjJkS UWC}mHCHADVkICHm JkR QO? SWSWK V� AzCBZ�^ J V L QO?BAWU�aCBZ�=bVTC�= R I| Z�VT=bC�=@? L ? t±J AWAzC LdJ Z[UWC²Z�GCH?²VTZlm�C S Vem�C f³�uJkS U J =@?hZlU J@® U\? YSDK C L ?�^ JkR C �BJkL QO?�^ J C K�® V R VTCHA¯Z�CjU J Z[UWCHUWVTm�Cw^ J7J@® Q R VT=bCHA SWK Cj^`VTZXaC L VT=bCg=@? L Q ReJ@® CQ`AW?BQ`VT=bVTCBZ`^i? JkS U K ^i? ScJ CBZuIC R V S\JkSbf¨ L C_^`C S Q�A J ?�= K Q`CFE=HG? JkSªJkL V�Z J Z[U JkS CNA JkS Q J VeU\?N^i? SªJkS U K ^�? SªS ?BM�A J CN���Xr!IJC´m J ADV �hK CHA S\J C_mHCHADVTCHMPV R VT^�CB^ J QO? SWSWK V¯Z`CHU K A Jb° C�^ J U J A L VTZ{I| S UWVT=bC
? K C ReJ CHU�I?BADV�C f <JkS U K ^i?w^ J sj? L�JkS�J UoC R�f � ¦H§B§B§ �g��A J m J A7QuIC �ifo� � �¯Q`CHA J = JgSWKi�BJ ADVeA�v KiJ �cIC K`L C�Q`CHA\�= JkR C�C ReJ CHU�I?BAzVTCqQ`A JkS\J ZlU J Z�C S7µ`K U K CFE=HG? JkS ^`C t A J vyxK aJ Z`=bVTC�=bCHAz^{I| CB=bC f��gJkS U J =bCHQXI| U K�R ? YSWJ A`IC¶=@?hZ S VT^ J ADCB^�?
v KiJ �cIC K�L C�Q`CHAz= JkR C¶C RTJ CHU�I?BADVTCNV L QO?BAWUWCBZlU J Z�C J@® Q R VT=bCFE=HGCH?_^�C
� ¦
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^`VTZXaC L VT=bC_^`CN�j�Xr YXK�L C�m Jb° v KiJ ? SqL ?�^ JkR ? S C S\J A JkL CHQ�A JkS\J ZlUWCB^i? S QO? SWSWKiJkLJ ZlU\ADCB^�C S v K�J�S GCH?�A K I| ^i?
M�ADCBZ�=@? � C K`SWS VTCBZi? f < ?BM�$ J UWVemB?�^ J CHQ�A JkS\J Z[UWCHA«C_���Xr^ JkSWS C t ?BA L C�IJ CB^ L VeUWVeAuC
��VeQgI?BU JkS\J ^ J v KiJ�JkS UWC S IJ ADV J Z�GCH?£IJ =@? L Q ReJ UWC L�J Z[U J ^ J �U J A L VTZ{I| S UWVT=bC Y�J U JkS U�IC�� R C�QF?BA L�J Ve?�^ JwL ?�^ JkR ? Sbf
% JkSDS C t ?BA L C Y ?
Q�ADVTZ`=bVeQ`C R ?BM�$ J UWVemB?_^i?¶=bCHQXI| U K�R ?�IJ CHQ�A JkS\J Z[UWCHAªC L ?�^ JkR C �BJkL^`C�mHCHADVTCHMPV R VT^�CB^ J =bCHAD^{I| CB=bC S ?BM_^i?hV S�J Z t ?�v KiJkS'&$� �$��?�^ JkR C �BJkL)( =bCBV ® C«M�ADCBZ�=bC#* J¦ ����?�^ JkR C �BJkL+( =bCBV ® C�Q�A J UWC#* f7� C�Q�ADV L�J VeADCª^ JkR C SkY�S\J APIC�CHQ�A JkS\J Z[UWCB^�? K`L L ?�^ J �R ? Y Q`AW?BQO? S U\?NQF?BA % Jk¤ ? J A J UwC R f � �k�#,h¥ � Y v KiJ Q`CHADU J ^ J ^ J U J A L VTZ�CB^�C S ��VTQuI?BU JkS\JkSJ Q`ADVTZ�=BI| QPVe? S ¬ S VT? R I? � VT=@? S Q`CHADC J@® Q R VT=bCHA_C ���Xr C Q`CHAWUWVTAN^ J²K`L =@?hZ-$ K ZlU\?£^ JJ v K CFE=HG? JkSbf � S\Jb�hK Z�^�C²CHMO?BAD^�C �BJkL CHQ�A JkSWJ Z[UWC K�L C²Zi?�m�C L ?�^ JkR C �BJkL MPC S\J CB^�CJkL VT^ J ZlUWV ¬ =bCFE=HGCH? � � n ��/. � ��? Ki° C J UuC R�feYP¦H§B§i� MO� f � CHQ�A JkSWJ Z[UWCFE=HGCH?N^ J C L M`C SCHMO?BAD^`C �BJ Z S U\ADCHA`IC K�L C}m�V S GCH? �BJ ADC RXS ?BM�A JwL ?�^ JkR C �BJkL ^ J �j�¯r f< S_L ?�^ JkR ? SN� � n ��.!?BM�UWV�^i? S_S GCH?£=bCHQ`C °bJkS ^ J²S V L�K`R CHA S IJ ADV JkS ^ J ���XrS VTZ[U�IJ UWVT=bC SkY =@? L C Re�hK�L C S =bCHAzCB=@U J A´I| S UWVT=bC S QPCHA J =bVT^�C S10C S ^�C S IJ AzV J²J@® Q J ADV L�J Z[UWC RK`S CB^�C Z`C VT^ J ZlUWV ¬ =bCFE=HGCH? f r�ADVeU�IJ ADVT? S�JkS Q J =@U\ADCBV S¶J U JkS U JkS ^ J ^ J A JkS I| ^ K ? S�t ?BADC LJkL Q�A Jb� CB^i? S QPCHADC S\JkReJ =bVe?hZ�CHAªUWCBV SªL ?�^ JkR ? Sbf < SªS VTZ�CBV S�S V�Z[U�IJ UWVT=@? SªJ Z`=@?hZ[U\ADC L � S\JCHQ`A JkS\J ZlUWCB^i? S Z JkS U J =bCHQyI| U K�R ? f< =bCHQyI| U K�R ? JkS U�IC�?BA � CBZ`V ° CB^i?N^�C SWJb�hK VTZlU J�t ?BA L C & Q�AzV LdJ VeADC L�J Z[U JBY ? L ?�^ JkR ?¬ S Ve? R I? � VT=@?d^ J % Jk¤ ? J A J UcC R�f � �k�#,h¥ � S\J APIC L ? S U\ADCB^i? Y�K UWV R V ° CBZ�^�?�CdZi? LdJ Z`= R CHU K ADC^�?�Q�A JkS\J ZlU J U\AzCHM`C R �i? f poZ�=@?hZlU\ADC L � SWJ VTZ�= R�K I| ^�C S ^�V S = K�SWS G? JkS =@A´I| UWVT=bC S C_A JkS Q J VeU\?^ JkS U J³L ?�^ JkR ? f � C SWJ E=HGCH? ��f ¦�Y C Q�A J ^�V E=HGCH? K�S CBZ�^�? K�L L ?�^ JkR ? � � n �� JkLK`L C S IJ ADV J U JkL QO?BADC R ^ J ���Xr S\J A`IC�CHQ`A JkS\J ZlUWCB^�C J ^�V S = K UWVT^�C f p L�S\Jb�hK VT^�C Y Z�CSWJ E=HGCH? ��f " Y ? S Zi?�mB? S©L ?�^ JkR ? S]S\J AkGCH?wCHQ�A JkSWJ Z[UWCB^i? S V�Z�= RTK VTZ`^i? &�LdJ U\?�^�? R ? � VTC Y[S V L�K �R CFE=HG? JkSgJ ^�V S = K`SWS GCH? f ¨ L C�^�V S = K�SWS GCH? ¬ Z�C R ^i?¶=bCHQyI| U K�R ? J Z�=@?hZ[U\AzC�� S\J CHQ�A JkS\J ZlUWCB^�CZ`C IK�R UWV L C S\J E=HGCH? f
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MLNPOQNPO RTS�UWV	X�V	Y�Z-[]\^F_[F`baH`dce`fa�V	gh`
% Jk¤ ? J A J U�C R�f � �k�#,h¥ �jCHQ�A JkS\J ZlUWCHADC L K�L L ?�^ JkR ? ¬ S Ve? R I? � VT=@? L«K�R UWVemHCHADVkICHm JkR Y ^�V S �=@A J U\?}� C K U\?H� A Jb� A JkSWS VemB?l� J Z{GCH?H� R VTZ J CHAyv KiJ Q`AW?�= K ADC J@® Q R VT=bCHAyCum�CHADV�CHM`V R VT^`CB^ J CuQ`CHA\�UWVTA�^ J C Re�hK Z Sot±J Z¯a? LdJ Zi? S ¬ S Ve? R I? � V�=@? SbY QO?BAWUWCBZlU\? YiK�L3L ?�^ JkR ? ( =bCBV ® CqM`ADCBZ�=bC#* f <?BM�$ J UWVemB?«^�CªQ�A JkS\J Z[U JjS\J E=HGCH? IJ CHQ�A JkS\J ZlUWCHAo? L ?�^ JkR ?ªQ�AW?BQO? S U\?qQF?BA % Jk¤ ? J A J UoC R�feYV�^ J Z[UWV ¬ =bCHAu? S =@? L QO?hZ J ZlU JkS ^�? L ?�^ JkR ?
v KiJ QO?�^ JkL J@® Q R VT=bCHAg^ J U J A L VTZ�CB^�C S =bC��AzCB=@U J A´I| S UWVT=bC S ¬ S Ve? R I? � V�=bC S ^`C}�j�Xr Y CBZ�C R V S CHA#C S#J v K CFE=HG? JkS#J �`VeQuI?BU JkS\JkS#ReJ mHCBZlUWCB^�C SQO?BA�CBv KiJkReJkS C K U\?BA JkS�J ^�V S = K UWVeA�C =@? J AbaJ Z�=bVTC ^ J UWCBV S ��VTQuI?BU JkS\JkS�RTJ m�CBZ�^�?H� S\J�JkL=@?hZ S VT^ J ADCFE=HGCH?�? L ?�^ JkR ? JkL5S V f � ¬ Z�C R V�^�CB^ J ^�C CHQ`A JkS\J ZlUWCFE=HGCH? ^ JkS U J�L ?�^ JkR ?CBv K VgIJ U\?BADZ�CHA#QO? SWS I| m JkRPSWK C«=@? L Q`CHADCFE=HGCH?�=@? L>L ?�^ JkR ? S$� � n ���. VT^ J ZlUWV ¬ =bCB^i? S^ JwS VTZ�CBV S$J@® Q J ADV LdJ ZlUWCBV S ^ J ���Xr Y C S\J A JkL CHQ`A JkS\J ZlUWCB^i? S Z�C S\J E=HGCH? S\Jb�hK VTZ[U JBf
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� K CHU\AW?_mHCHADVkICHm J V Swt ?BADC L JkL Q�A Jb� CB^�C S QF?BA % Jk¤ ? J A J UwC R�f�& Q`A JkSWS GCH? S V S U�I? R VT=bC�c����� J ^�VTC S U�I? R VT=bC��²����� Y =@?hZ S UWCBZ[U J ^ J U JkL QO? CHAWU J AzVTC R	��
 ����� J VTZlU J AWmHC R ? ngn� ����� Y v KiJ ^ J Zi?BUWCªC����Xr f � m�CHAzVkICHm JkR
 �����ªIJ V �hK C R C�A JkS V S U@aJ Z�=bVTC�� =@? L Q R CB=�aJ Z`=bVTCQ J ADV t IJ ADVT=bC Skf< SdS\Jb�hK VTZlU JkSdLdJ =bCBZ�V SWL ? S ¬ S VT? R I? � VT=@? S«t ?BAzC L =@?hZ S VT^ J AzCB^i? S Z JkS UWC L ?�^ JkR C���BJkL &c� ��MPCHAW?BAWA Jbµ�J@® ?}A J C R V L�J Z[UWCB^i?}CHU\ADC´m�IJkS ^�? S�S V S U JkL C S mHC � C ROJ�S V L QuICHUWVT=@? Yi¦ �Q`AW?BQ�ADV J ^`CB^ JkS =@?hZlU\A`ICHU J V S VTZlU\A´I| Z S\J =bC S ^�? L Ve?�=�ICHAz^�Ve? Y " �yp t±J VTU\? S¯L�J =[aCBZ�VT=@? S ^�CjA JkS �QPVeADCFE=HGCH?�Z�C}Q�A JkSWS GCH?dCHAWU J ADVTC ROJ � ��CFE=HGCH? S V L QuICHUWVT=bC S ?BM�A J C}A JkS V S U@aJ Z�=bVTC}Q J ADV t IJ ADVT=bC f< L ?�^ JkR ? t ?hVy^ J U J A L VTZ�CB^i?d^ Jwt ?BA L CdC S\J Acm$IC R VT^i? S ? L�J Z[U J Q`CHADCd? S =bV R CFE=HG? JkSJkL U\?BADZi? ^ J�K�L QO?hZlU\? ^ J ?BQ J ADCFE=HGCH? Y ? K S\J $WC Y C S mHCHADVkICHm J V S�JkL Q�A Jb� CB^�C S¶S GCH?� ������� � ����� B���� Y�� ���������#����� B � � Y�� ���������²����� B � � Y�� ������� 
 ����� B 
 � �SWJ Z�^i?qv KiJ ��� Y � � Y � � J�
 � S GCH?�C S7JkS Q J ADCBZ]E=bC S7L CHU JkL ICHUWVT=bC S ^ J � ����� Y �#����� Y �²�����J�
 �����jA JkS Q J =@UWVemHC LdJ ZlU JBf < L ?�^ JkR ?�C S\J A«CHQ�A JkS\J ZlUWCB^i?�CBv K V t ?hV©A J ?BA � CBZ`V ° CB^i?^ Jªt ?BA L C�C S\Jb�hK VeAgC�Zi? LdJ Z�= R CHU K ADCdCB^i?BUWCB^�C�Z JkS U J U\ADCHMPC R �i? fr$CB^�C K�L C³^�C S«J v K CFE=HG? JkS A JkR CB=bVe?hZ`C�mHC R ?BA JkS Zi? S VTZ S UWCBZ[U JkS ��? K �! � ^�C SmHCHADVkICHm J V S � �[Y"��J�� CH? S A JkS Q J =@UWVTmB? S A Jb� A JkSWS ?BA JkSbY ^ JkSWS C t ?BA L C Y QO?�^ JkL ? S©JkS =@A J m J A? L ?�^ JkR ? ¬ S Ve? R I? � VT=@?d^ JwS\Jb�hK VTZlU Jwt ?BA L C &
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Ip�V L QO?BAWUWCBZlU J A JkSWS C R UWCHAov K�J C S�J v K CFE=HG? JkS � ��fT� ��C�� ��f � �]A J Q`A JkS\J ZlUWC L ��VeQgI?BU JkS\JkS ¬ �S Ve? R I? � VT=bC S¯ReJ mHCBZ[UWCB^�C S QO?BA % Jk¤ ? J A J U]C R�f � �k�#,h¥ � Y QF?BA�IJkL CBVTZ�^`CcZ�GCH?g�uIC K�L CB=@?BAD^i?C
A JkS Q J VTU\?
^ JkS UWC S C ¬ A L CFE=HG? JkS Z�C R VeU J AzCHU K ADC f % J Z[U\A J UWCBV S �`VeQuI?BU JkS\JkS ^ JkS UWCB=bC�� SWJ#&� ��� KiJ CqCHAWADVTU L VTC S VTZ K�S C R A JkS Q`VeAzCHU�I?BADVTC³IJ ?�=bC S VT?hZ�CB^�CwQ JkR ?qM`CHAW?BAWA Jbµ`J@® ? J v K�Jj¦ �?}=bVT= R ?«^ J}�b§�S\Jb�hK Z�^i? S IJ ?�=bC S Ve?hZ�CB^�?qQO?BA ¬ R U\ADC �BJkL ^ J A K I| ^i?ªA J C R V LdJ ZlUWCB^i?�Q JkR ?MPCHAW?BAWA Jbµ�J@® ? Y�J Z�GCH?�QF?BA K`L ? S =bV R CB^�?BAuVTZlU\A´I| Z S\J =@? f� J v K CFE=HGCH?d� ��fT� �OA J Q`A JkS\J ZlUWCcCuCFE=HGCH?j^i?cM`CHAW?BADA Jbµ�J@® ?uZi? L CHAD=bCHQPC SWS ?g=bCHAz^{I| CB=@? f� ?BUWC�� S\J v KiJ UWC R]J v K CFE=HGCH?�C SWS ?�=bVTCNA Jb� A JkSWS ?BA JkS ^�C
Q�A JkSWS GCH? S V S U�I? R VT=bC¶QF?hZ`^ J ADCB^i? SQ JkR ? S Q JkS ? S $ f < U J A L ? ��� �����gA J Q�A JkS\J ZlUWC_C
A J C R V LdJ ZlUWCFE=HGCH?_A`ICHQ`V�^�C¶CHU\AzCkm�IJkS ^i?S V S U JkL Cm�C � C R Y�J Z�v K CBZ[U\?²v KiJ ? S U J A L ? S�JkL � ��� B ¦ ��C � ��� B � � L ?�^ JkR C L CA J C R V LdJ ZlUWCFE=HGCH?¶CHU\ADC´m�IJkS ^�C S m�VTC ScS V L QuICHUWVT=bC SbY v KiJ IJ�RTJ Z[UWC J ^ Jbt C S CB^`C f � S =bCHADCB= �U J A�I| S UWVT=bC S Z{GCH?H� R VTZ J CHA JkS � S CHU K ADCFE=HGCH?l�y^�C LdJ ^�V\E=HGCH?u^i? S M`CHAD?BAWA J = J Q�U\?BA JkS IJoL ?�^ JkR CB^�CQ JkR C J v K CFE=HGCH?� ��f ¦ �cQO?BA LdJ Ve?�^ JwK`L C t�K Z]E=HGCH?�^i?dUWVeQO? S V �hL ?hVT^�C R�f� J v K CFE=HGCH?�� ��f " ��C SDS ?�=bV�C_C
CFE=HGCH?³^i?NM`CHAW?BAWA Jbµ�J@® ?_Z�CNA JkS V S UbaJ Z�=bVTC
Q J ADV t IJ ADVT=bC Yv KiJ ?�=@?BAWA J CHU\ADC´m�IJkS ^�C S m�VTC S�S V L QuICHUWVT=bC Sbf ¨ L C K�LdJ ZlU\? Zi? mHC R ?BA�^�C²Q`A JkSWS GCH?CHADU J ADVTC R =bC K�S C�^�V L VTZ K V E=HGCH?«^�C}A JkS V S U@aJ Z�=bVTC}Q J ADV t IJ ADVT=bC Y QO?BAWUWCBZ[U\? Y ^�V L VTZ K VPCd=@?hZ S �UWCBZlU J ^ J U JkL QF? 
 �����7� �£=@? L Q R C S =�aJ Z`=bVTC t ?hV�=@?hZ S VT^ J AzCB^�Cc=@?hZ S UWCBZlU J � f p S U J7Jbt�J VeU\?=@?hZlU\A`ICHADVT? IJ�L ?�^ JkR CB^i?}Q JkR ? S V�Z�C ROLdJ Zi? S v KiJ CHQ`CHA J = J Z�C J v K CFE=HGCH? f� J v K CFE=HGCH? S\Jb�hK V�Z[U JBY � ��f � � Y�JkS UWCHM JkReJ = J v KiJ C²C L Q R VeU K ^ J ^ J Q�A JkSWS GCH? CHAWU J �AzVTC R ^i? =bVT= R ?�CHU K C R�Y*� ����� B � ����� IJ Q�AD?BQF?BAz=bVe?hZ�C R 0C�^ K ADCFE=HGCH? ^i? VTZlU J AWmHC R ? ngnCBZlU J ADVe?BA � ��� B � � f � K CBZ�^i? K�L V�Z[U J AWmHC R ? ngn IJL CBVe?BA Y ? Q�A JbJ Z�=z��V LdJ ZlU\? ^i?m J ZlU\A´I| = K`R ? IJ²L CBVe?BA Y QO?BAWUWCBZlU\? Y C t ?BABE=bC�=@?hZ[U\APICB=@UWV R ^i? L VT?�=�ICHAD^`Ve? S\JJkReJ m�C � ReJ V^ J �iADCBZ��[� ��UWCHA R VTZ � ��?�=bC S Ve?hZ`CBZ�^i? K`L C�Q�A JkSWS GCH? S V S U�I? R VT=bC L CBVe?BAgQ`CHADC�?
Q�A`I? ® V L ?=bV�= R ? f � R IJkL ^`C RTJ V7^ J �iADCBZ��[� ��UWCHA R VTZ �iY VTZlU J AWmHC R ? S}nun L CBV S�R ?hZ � ? S U J Z�^ JkL CQO? SWSDK VeAw=@?hZlU\ADCFE=HGCH? L CBV Swt ?BAWU J ^ J m�V�^i?�C Jbt�J VeU\? S U\ADCBZ S V J Z[U JkS Zi? L VT?�=�ICHAD^`Ve? ��m J AQgIC �ify�´¥ � f
% Jk¤ ? J A J U�C R�f QO? S U K�R C L v KiJ CwCHADADVeU L VTC S VTZ K`S C R A JkS Q`VTADCHU�I?BADVTCIJ =bC K`S CB^�CwQ JkR CA J C R V LdJ ZlUWCFE=HGCH?�^ J ?hZ�^�C S ^ J Q�A JkSWS GCH? S CBZ �hK I| Z J C Zi? MPCHAW?BAWA Jbµ�J@® ? f ~ CBV S ?hZ�^�C SS GCH?�Q�AW?´mB?�=bCB^�C S�L�J =bCBZ�VT=bC LdJ ZlU J Q JkR C�A JkS Q`VeAzCFE=HGCH? CHU\AzCkm�IJkS ^�C =bVeAD= K`R CFE=HGCH? S CBZ���hK I| Z J C f r$?hZ S VT^ J AzCB^�C JkSDS C_��VeQuI?BU JkSWJBY CNVTZ µ`K aJ Z�=bV�C
^`C¶A JkS Q`VeADCFE=HGCH? IJ VTZlU\AW?�^ Ki° VT^`CZ`C J v K CFE=HGCH?²� ��f � � f � C L Q R VTU K ^ J ^�C S ?hZ�^�C S ^ J Q�A JkSWS GCH?�CHAWU J ADVTC R Q`AW?´mB?�=bCB^�C S Q J �R C¶A JkS Q`VeADCFE=HGCH?NQO? SWSWK V¯C L Q R VeU K ^ J ����� " L�L �g�iY C t A J vyxK aJ Z�=bV�C¶A JkS Q`VeADCHU�I?BAzVTC t ?hVC $ K�S UWCB^`C JkL!� ��� §#" " �u°BY C
=@?hZ S UWCBZ[U J 2�QO?�^ J«S\J Aª?BM`UWVT^�C
QO?BA J@® Q J ADV LdJ ZlU\? S� n ? SWS CBZ`^ $yVTZ`��CHAWU Yi�k� � � � Y�J Z JkS U J =bC S ? t ?hV�C $ K`S UWCB^�C JkL 2 � §#"W§i� � L�L �g�&%�L�Sbf
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� Jb�hK Z�^i?? L ?�^ JkR ? Y C S ?hZ�^�C S ^ J Q�A JkSWS GCH?³VTZ`VT=bVTC RTLdJ ZlU J VTZ µ`KiJ Z�=bVTC L CQ`A JkSWS GCH?CHADU J ADVTC R � J v K CFE=HGCH? ��f � � Y v KiJ IJ A J C R V L�J Z[UWCB^�C QF?BA LdJ Ve? ^i? S V S U JkL C C K U�a?hZi? L ?Q JkR ?dMPCHAW?BAWA Jbµ�J@® ?�� J v K CFE=HGCH? ��fT� � f� IK�R UWV L C J v K CFE=HGCH?�� ��f � �qA JkR CB=bVe?hZ`C_?³V�Z[U J AWmHC R ? ngn J C³=@?hZ S UWCBZlU J ^ J U JkL �QO?_CHAWU J ADV�C R =@? L ?Nm�C R ?BAw^ J Q�A JkSWS GCH?_^�V�C S U�I? R VT=bCN^i?NQ�A`I? ® V L ?N=bVT= R ? f < =bCBV LdJ ZlU\?^`C Q�A JkSWS GCH? S V S U�I? R V�=bC ^ J QO?hV S ^i? t�J =D��C L�J Z[U\? ^�C m$IC R m K`R C²C©I?BAWUWVT=bC ?�=@?BAWA J QPC SWS V �mHC LdJ ZlU JBY�J IJNL ?�^ JkR CB^i?³CBv K Vo=@? L ?²A JkS QO? S UWC^ J¶K`L!S V S U JkL C�^`VTZXaC L VT=@? R VTZ J CHA^ J Q�ADV LdJ VeADC«?BAD^ JkL�Y CH? JkS UWV R ?�=bVTAD= K VeU\? n r 7 f % JkSWS C t ?BA L C Y QO?�^ J � S\J =@?hZ S VT^ J ADCHAv KiJ ?dmHC R ?BAu^�C«Q�A JkSWS GCH?�^�VTC S U�I? R VT=bC IJ �²���  � �������/�#����� J@® Q]� � ����� . 
 �����\� f$¢ CHADCQ J v KiJ Z�C S mHCHADVTCFE=HG? JkSªJkL � Y � Y � JX
qY C J v K CFE=HGCH?�CB=bV L CNQF?�^ J}S\J A S V L Q R V ¬ =bCB^�CQO?BA LdJ VT?�^ JªJ@® Q`CBZ S GCH? JkL S IJ ADV JkS ^ Jw~ C´� R ?BA Y ?BADV � VTZ`CBZ�^i?dC J v K CFE=HGCH?� ��f � � fnuK I| ^�? � C K`SWS VTCBZi?�+ � ����� J +G7h�����]=@? L ^ JkS m�Ve?�Q`CB^�AkGCH? ¦B�ªL�S�Ju¦ªL�L �g�iY[t ?BADC LA JkS Q J =@UWVem�C L�J Z[U J CB^�V�=bVe?hZ�CB^i? S 0C S}J v K CFE=HG? JkS � ��fT� � J � ��f � � f % Jk¤ ? J A J U�C R�f Z�GCH?CHQ`A JkS\J ZlUWCHADC L C�?BADV �BJkL ¬ S Ve? R I? � VT=bC�^ JkSWS C�VTZ�= J AWU Jb° C¶VTZlU\AW?�^ Ki° VT^�C Y QO?BA�IJkL_Y QF?�^ J �SWJ VTZ t�J ADVeAdv KiJ UWCBV S mHCHADVkICHm J V S C ReJ CHU�I?BADVTC S A J Q�A JkSWJ Z[UWC L_Y A JkS Q J =@UWVemHC LdJ ZlU JBY A K I| ^i?Z�?¶M`CHAD?BAWA Jbµ�J@® ?¶Q`AW?´mB?�=bCBZ�^i? K�L C
VTZ�= J ADU Jb° C
Z�?
VTZlU J AWmHC R ? nun � J v K CFE=HGCH? ��fT� � Y�JA K I| ^i? ��U K AWM K�R aJ Z`=bVTC�QO?BA J@®�JkL Q R ?l��Z�CQ�A JkSWS GCH? S CBZ � xK I| Z J C=bC K�S CBZ�^i? VTZ`= J AWU Jb° C SZ`C¶Q`A JkSWS GCH? S V S U�I? R VT=bC
CHAWU J ADVTC R � J v K CFE=HGCH? ��f � � f ¨ L CN? K U\ADCNVTZlU J AWQ�A J UWCFE=HGCH?�Q`CHADCNCQ`A JkS\J Z]E=bC_^ JkS U J A K I| ^i?
QO?�^ J}S\J Aª?BM�UWV�^�CN=@?hZ S VT^ J AzCBZ�^i?
? t CHU\?�^ J v KiJ ?�=@?hZlU\AW? ReJS V L QuICHUWVT=@? J mHC � C RuS ?BM�A J C t ?BABE=bC =@?hZlU\A`ICB=@UWV R ^i? L Ve?�=bCHAz^�Ve? Z�GCH? t ?hV L ?�^ JkR CB^�C f�gJkS U J =bC S ? Y C CHU K CFE=HGCH?�^ J�K�L =@?hZlU\AW? R CB^i?BA ¬ S Ve? R I? � VT=@?³QO?�^ J ADVTCQ�AW?�^ Ki° VeA K�L CL ?�^ K`R CFE=HGCH?«=@? L Q ReJ@® C�Z JkS UWC t ?BABE=bC Y C R U J ADCBZ`^i?H� S\J CqQ`A JkSWS GCH?}CHAWU J ADVTC R C«=bCB^�C«M`CHUWV �L�J Z[U\?�^ Jwt ?BA L Cd^ JkS =@?hZ�� J =bVT^�C fncJkSWK�L VTZ�^i? Y C�CFE=HGCH? ^i? L ?�^ JkR ? QO?�^ J³S\J A J Z[U J Z�^`VT^�C ^�C S\Jb�hK V�Z[U J²t ?BA L C &K`L mHC R ?BAª^ J Q�A JkSDS GCH? S V S U�I? R V�=bC JkS UWCHM JkReJ = JdK�L mHC R ?BA � ^ J ^ K AzCFE=HGCH?N^ J V�Z[U J AWmHC R ?ngn>J =@?hZ S UWCBZlU J ^ J U JkL QO? CHAWU J ADV�C R�
qf ��=@? L MPVTZ�CFE=HGCH? ^i? S mHC R ?BA JkS � Y � J�
=@?hZ`^ Ki°bJkL C K�L Zi?�mB?�m�C R ?BAc^ J Q�A JkSWS GCH?d^�V S U�I? R VT=bCX� Y QO?BA ¬ L_Y � J � =@? L MPVTZ�C L?BAzV � VTZ�CBZ�^�? K�L Zi?´mB?_mHC R ?BAª^ J � YOt±J =z��CBZ�^i?N? R CFE=@? f �3C K`S aJ Z�=bVTCN^�C SjJ@® =bVTUWCFE=HG? JkS4]����� Y + � ����� J +87h�����]V L Q R VT=bC L A JkS QO? S UWC S�JkS UWCB=bVe?hZcICHADV�C SbY ? K�SWJ $\C Y ? L ?�^ JkR ?�U\?BADZ�C��SWJ C SWS VTZlU\?BUWVT=bC LdJ ZlU JqJkS U�ICHm JkR�f
MLNPOQN�� � � c���gP[]\^�_[�`
� �]V �hK AzC ��fT��L ? S U\AzC ? A JkSDK�R UWCB^i? ^ JS V L«K�R CFE=HGCH? ^i? L ?�^ JkR ? ¬ S Ve? R I? � V�=@? CHQ�A J �SWJ Z[UWCB^i? YOJkL Q`A Jb� CBZ�^i?H� S\J ? S Q`CHA�aC LdJ U\AW? S ^ JkS =@ADVeU\? S CB=bV L C f � SjS IJ ADV JkS U JkL QO?BADCBV S� ����� Y �#����� Y �²����� J 
 ����� Y v K�J CHQ`CHA J = JkL Zi? S�� A`IC ¬ =@? S ^�C ¬ �hK ADC Y =@?BAWA JkS QO?hZ��^ JkL 0C S A JkS Q J =@UWVemHC S � ����� Y(� ����� Y � ����� J � ����� S ? L CB^`C S CH? S m�C R ?BA JkSuL IJ ^�VT? S ��QO?hZ��U\? S ^ J ?BQ J ADCFE=HGCH?l�wCB^i?BUWCB^i? Sbf < S mHC R ?BA JkS�L IJ ^�Ve? SqK`S CB^i? SªJkL!S V L«K�R CFE=HGCH? t ?BADC L &O �1cMlncM��	Gd[fgd(\�fg](kfmln\mo^\�p/dqcM_�_Mrfg\�s tqcM]�_Mrfg\*c�uhw/xG\ sgyM\gd�dqcM]�tqc^�
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 � � � � ¦B��L�S � =@?hZ t ?BA LdJSDKi�BJ ADVT^i?}QO?BA % Jk¤ ? J A J UuC R�f � f�)CBZcIC R V S\J
JkL t A J vyxK aJ Z�=bV�C ^i? S VTZ�C R ^ J � �����}^ J ���Xr QO?�^ J_S\J Adm�V S UWC²Z�C ¬ ��hK ADC ��f ¦�f � VTZ µ`K aJ Z�=bV�C
^`C t A J vXxK aJ Z�=bVTCNA JkS Q`VeADCHU�I?BAzVTC
QF?�^ JdS\J AqZ�?BUWCB^�C_QO?BA LdJ Ve?^�?Q`V�=@?�?BM S\J ADm�CB^i? JkL U\?BADZi?²^i? S�§�Y " �g° ��mHC R ?BAdC $ K�S UWCB^i?²Zi?�QPCHA�aC LdJ U\AW? � �y� Y=@?hZ ¬ �hK ADCBZ�^�?�C«M`CBZ�^�C � � f ��M`CBZ`^�C $X� UWC L M�IJkL>JkS U�IC«Q�A JkSWJ Z[U JBYiR ?�=bC R V ° CB^�C JkLU\?BAzZi?�^i?dmHC R ?BA §�YT� �g°Bf� Jb�hK Z�^i? % Jk¤ ? J A J UuC R feY ? S CHU\ADC S ? S C SWS ?�=bVTCB^�? S CH? S V S U JkL C S V L QuICHUWVT=@? Y m�V S U\?Z`C SqJ v K CFE=HG? JkS � ��fT� � J � ��f " � Y =@?BAWA JkS QO?hZ�^ JkL C K�L ¬ R U\AW?�A JkSWS ?hZ�CBZlU J v KiJ ^ J U J A\�L VTZ�C K�L C²MPCBZ�^�C Z�C v K C R U\?�^i? ? =@?hZlU\AW? ReJ � S V L QgICHUWVT=@?l� JkS UWCHADVTC CHU K CBZ�^i? Y ? KSWJ $\C Y VTZ�= RTK`S Vem J C L Q R V ¬ =bCBZ�^i?ª=@? L QO?hZ J ZlU JkS ^i?qA K I| ^i?ªZ�C Sot A J vyxK aJ Z�=bV�C S ^ JkS UWCqM`CBZ��^`C f��uJkS U J =bC S ? Y ?d=bVT= R ?d^ J M`CBV ® C t A J vyxK aJ Z�=bV�C S\J ADVTC�Q�AW?�mB?�=bCB^i?�QF?BA K�L ? S =bV R CB^i?BA^`VTZXaC L VT=@?ª?�=bC S Ve?hZ`CB^i?qQO?BA7CHU\AzC S ? S Z�CHU K ADCBV SkYhJ Z�GCH?�QO?BA K�L ? S =bV R CB^i?BA�=@?hZ�= J ZlU\ADC��^�?}^ Jj§�YT� �g° VTZ[U\A�I| Z S\J =@?}CH? S V S U JkL C}Z J ADmB? S ?d= J Z[U\ADC R f � S V L�K�R CFE=HGCH?«^�C S#L�JkSWL C SJ v K CFE=HG? JkS�S\JkL C�Q�A JkSWJ Z]E=bC�^�C S m�CHAzVkICHm J V S C RTJ CHU�I?BADVTC S + � ����� J +87B�����u=@?hZ�^ Ki° C�A JkS �QO? S UWC S v K�J Z�GCH?wQO? SWSWKiJkL CwM`CBZ�^�C $X� f Ip m�V S U\?qv KiJ % Jk¤ ? J A J UoC R�f©SWKi�BJ A JkL K�L C?BAzV �BJkL Q`CHADC�?w=bV�= R ?w^ Jª�b§wS\Jb�ifeYlJ CHQ�A JkS\J ZlUWC L S\JkK�L ?�^ JkR ?ª=@? L ? K�L V L QF?BADUWCBZ[U JV�Z�^{I| =bVe? f



� �������	��
���������������	�����������	�������	����� ��!�� � ,

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
0

0.5

1

1.5

2

2.5

3
x 10

4

Hz

�]V �hK ADC ��f ¦ &����	@����
�����������)��  � � � �	���I��@A�T� �	
��	�'�	��S"�������@  � 
 �	
���%� � � �'�	�Y��@,��� � B 
D� ���!EGE� 84:";	�9���	��� � 
��	
Y@�

��� &"� � 
Q/$1 2,
�3(1��� �D@9���
��� ���D�(�L� ���N
��D
 )�� � ����� � �	�')�� � � ���	��& � 
D�N
��  �"�� 
D@A��� 
��*���
���������������	����/��!
D�N����� � 
��  �$� � �"K � ��)��	�#�0���
�� �R%
� 	���N
'�	� 2���!'
D���	��� � 
��,1

243�" #%$Q=H; C'&K)(* :,+.-0/ 9 -

� ¬ Z�C R VT^�CB^ J ^ JkS UWC S\J E=HGCH?0IJ CHQ�A JkS\J Z[UWCHA K�L C L ?�^ JkR C �BJkL;� � n ��� Y v KiJ IJ
K�LL ?�^ JkR ?NC K U�a?hZi? L ? � S\JkL J ZlU\ADCB^�C S � Y ^ JdK�L S VTZ`C R ^ J}t A J vyxK aJ Z�=bVTC_=bCHAD^{I| CB=bC � �Xrc�A Jb� V S U\ADCB^�C�^i?jADCHU\?21 � Y Q`AW?BU\?�=@? R ?�=@?hZlU\AW? ReJ �436587:9�;=<�� f < ?BM�$ J UWVemB?ª^�C L ?�^ JkR C �BJkLm�V S UWCdCBv K VjIJ Q`A J ^�V °bJ A#? S VTZ�C R ^ J �Xr f
% JkSDS\J
L ?�^i? Y]t ?BADC L!JkL Q�A Jb� CB^�C S C S Q�ADV L�J VeADC Sq¦H§B§ C L ? S U\AzC S ^�? S VTZ`C R Q`C��AzC²?BM�U J Z]E=HGCH? ^i? L ?�^ JkR ? J C S A JkS UWCBZlU JkS¶� � Q`CHAzC²Q�AW?�= J ^�V LdJ ZlU\? S ^ J mHC R VT^�CFE=HGCH?��Q`A J ^�V E=HGCH? R VTmlA J � f < S VTZ�C R 365�7>9�;=< Y =@?hZ t ?BA L�J�L ? S U\ADC�C ~ CHM JkR C � f ¦�Y QF? SDSWK V]= R C��AzC S�J m�VT^�aJ Z�=bV�C S ^ J Z{GCH?H� R VTZ J CHADV�^�CB^ JkS Q�A JkS\J ZlU JkS}JkL%SWK C²^�VTZXaC L VT=bC Y VTZ�^�VT=bCBZ`^i?�CZ J = JkSWS VT^�CB^ J ^�? K�S ? ^ J_L ?�^ JkR ? S Z�GCH?H� R V�Z J CHA JkSbf % JkSWS C t ?BA L C Y ? � AzC K ^ J Z�GCH?H�R VTZ J CHADVT^`CB^ J�t ?hV{C $ K�S UWCB^�? JkL@? � ¦ ��U J Z[UWCHUWVemHC S ^ J VT^ J Z[UWV ¬ =bCFE=HGCH?�^ JkL ?hZ S U\ADCHADC Lv KiJ ? C $ K�S U JA? � " ? KB? � � Z�GCH? U\ADC °�L ?�^ JkR ? S =@? L L�JkR �i?BA JkS =bCHQ`CB=bV�^�CB^ JkSQ`A J ^�VeUWVemHC S � f <�CHU\ADC S ? L IC ® V L ? t ?hV$C $ K`S UWCB^i? JkL 9DC � ¦B�J Z�GCH? t ?BADC L ?BM�UWV �^�? S MO?hZ SjL ?�^ JkR ? S =@? L ?BAD^ J Z SjL«K VeU\? LdJ Zi?BA JkS ^i?Nv K�J�JkS U J mHC R ?BA f s K V L CHAkGC JkS� �k�B� � � L ? S U\AW? K v KiJ IJ ADC ° ?�ICHm JkR CB^ L VeUWVeAX?BAD^ J Z S¯JkReJ mHCB^�C S Q`CHADCg? S©LdJkSWL ? S¯S VTZ�CBV SbYZ`CBv KiJkRTJ =bC S ?�9DCFE ¦B��f~ C L M�IJkL.t ?BAzC L U JkS UWCB^�? S ^`V t±J A J Z[U JkS�L ?�^ JkR ? S ^ J A K I| ^i? Y =@?hZ S V�^ J ADCBZ�^i?H� SWJ CHUlIJ�b§ A Jb� A JkSWS ?BA JkSwR VTZ J CHA JkS QPCHADCNCNm�CHADV´ICHm JkR ^ J A JkS I| ^ K ? Y QF?BA�IJkL ? SwLdJkR �i?BA JkS A JkSWK�R �
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UWCB^�? S$t ?BADC L ?BM�UWV�^i? S QPCHADC K`L L ?�^ JkR ? S V L Q ReJkS ^i?«UWVeQO? � ��� ��� B � �{ � 7 � ��� B ¦ � f< L ?�^ JkR ?d=@? L LdJ Zi?BA n �³�ip�?BM�UWVT^i?dQO? SWSDK VP9��|� �k¦ U J A L ? S C K U\?H� A Jb� A JkSWS VTmB? SbYV�Z�= RTK I| ^�?�?dU J A L ?�=@?hZ S UWCBZlU J ��� � � n � =@U\A § �����! ���#"���<%$�� f� S Q`A J ^�V E=HG? JkS#R VTmlA JkS�t ?BADC L>Jbt�J U K CB^�C S#JkL Q�A Jb� CBZ�^i?H� SWJ =@? L ?�=@?hZ�^�V\E=HG? JkS VTZ�VT=bVe�CBV SbY C S IK`R UWV L C S¯¦B� C L ? S U\ADC S ^�CL$\CBZ JkR Cg^ J VT^ J ZlUWV ¬ =bCFE=HGCH?d� C L ? S U\AzC S ^ Jg�´¥ � C ¦H§B§ � f< L ?�^ JkR ?}^ J A K I| ^�? t ?hVF^ JkS =@?hZ S VT^ J ADCB^i?�Z JkS UWC«Q�A J ^�V E=HGCH? f � ¬ �hK ADC ��f " CHQ�A JkS\J ZlUWCK`L U\A J =D�i? ^i? S V�Z�C R�J@® Q J ADV L�J Z[UWC R � R VTZ`��C�=@?hZlUkI| Z K C[� J CQ`A J ^�V E=HGCH? R Vem�A J � R VTZ���CQO?hZlUWV R ��CB^`C[��Z�C t CBV ® C³^ J mHC R VT^`CFE=HGCH? Y©J ? S I| Z�^`VT= JkSqn �³��p'& S =bC R = K�R CB^i? S Q`CHADCC SQ`ADV LdJ VeAzC S " � C L ? S U\ADC SoJ Z`=@?hZ[U\ADC L � S\JªL ? S U\ADCB^i? S Z�CwUWCHM JkR C ��fT�Hf r�?hZ S V�^ J ADCBZ�^i?H�SWJ ? S ^i?hV S UWVeQO? S ^ Jqµ`K U K CFE=HG? JkSjL CBV S =bCHAzCB=@U J A´I| S UWVT=@? S ^�C¶���Xr Y V S U\?£IJBY $X� J � � YQ J AD= J M J � S\JK�L C LdJkR ��?BA�=bCHQ`CB=bVT^�CB^ J ^ J ? L ?�^ JkR ? CB=@? L Q`CBZ���CHA
C S ? S =bV R CFE=HG? JkS� � Y VTZ�= RTK`S Vem J�JkL%t C S\J =@? L ? S V�Z�C RoJ@® Q J ADV LdJ ZlUWC R�Y VTZ`^�VT=bCBZ�^i?³C J@® V S U@aJ Z�=bVTC ^ JK`L Cq=bCHADCB=@U J A�I| S UWVT=bC}^ J U J A L VTZ{I| S UWV�=bCwC SWS V L V R CB^�C�Q JkR ? L ?�^ JkR ? f % Jjt CHU\? Y ? L ?�^ JkR ?QPCHA J = Jgt C R ��CHA�Z�CwU J ZlUWCHUWVemHC}^ J CB=@? L QPCBZ���CHA$C S7µPK U K CFE=HG? JkS $y� Y A JkR CHUWVemHC S CH?}=bVT= R ?^ J �b§ S\Jb�if�~ C Rct CHU\? QO?�^ J�S\J A J Z[U J Z�^`VT^i? =@?hZ S V�^ J ADCBZ�^i?H� SWJ v K�J C S�µ`K U K CFE=HG? JkSUkI| Q`VT=bC S ^ JkS U J =bVT= R ? Y Z�C¶�j�Xr YFS GCH?NQ�AD?�^ K�° VT^�C S QO?BA t±J ZXa? L�J Zi? S�L CBV S =@? L Q ReJ@® ? SbY? K CHUlIJBY Z�GCH?�^ J U J A L VTZ{I| S UWVT=@? SbY =@?hZ ¬ A L CBZ�^i?d? S A JkSWK�R UWCB^i? ScJ@® QO? S U\? S QF?BA % Jk¤ ? J AJ UªC R�f � �k�#,h¥ � f � =@?hZ�= RTK�S GCH?
^ JkS U J =bCHQXI| U K�R ?NCHQ�A JkS\J ZlUWCHA`IC L CBV S ^�V S = K�SWS G? JkS C
A JkS �Q J VeU\?^ JkS U J U JkL C���QuIC �if©�H§ � f < L ?�^ JkR ?^�Vem J A �BJBY CHQuI? S CHQ�AW? ® V L CB^`C LdJ Z[U J³�b§B§
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VTU J ADCFE=HG? JkSbf< ReJ VeU\?BA�QO?�^ J A`IC J Z�=@?hZlU\ADCHA L CBV S VTZ t ?BA L CFE=HG? JkSoS ?BM�A J#JkS U JgL ?�^ JkR ? JkL � � �hK VeA\�A JBYP¦H§B§B§�Y QuIC �if � ,�� � f
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< ?BM�$ J UWVemB?
^ JkS UWC S\J E=HGCH?£IJ CHQ`A JkS\J ZlUWCHA K�L C�Zi?´mHC L ?�^ JkR C �BJkL ^i? S VTZ�C R ^ J ���Xr YQO?BA�IJkL M`C S\J CB^�C JkL VT^ J ZlUWV ¬ =bCFE=HGCH? � � n ��/.0QO?BA L�J Ve?�^ JjK�L3S VTZ�C RiJ@® Q J ADV LdJ Z��UWC R f]¢ CHADCjUWC R�S\J A`IC JkL Q`A Jb� CB^�C�C S IJ ADV J A Jb� V S U\AzCB^�Cg^�?gADCHU\?F1 � � =@?hZ�$ K ZlU\?w^ J ^�CB^i? S^ J ADCHU\? S � V S UWCHA L CB=D�i? S � Y Q�AW?BU\?�=@? R ?w=@?hZlU\AW? ReJ �436587:9)@ <���Z�CªVT^ J ZlUWV ¬ =bCFE=HGCH? f � L ?H�^ JkR C �BJkL C S\J A�CHQ�A JkS\J ZlUWCB^�C�CBv K VªIJ ^ J ( =bCBV ® C¶Q�A J UWC#* Y CH?¶=@?hZlU\A`ICHADVT?
^�C�m�V S UWC�Z�CSWJ E=HGCH? ��fT�Hf
MLN��fNPO A ` Y X��PaHV	U []\^Q_` V	X � Y � ^ �P[ �PX
� ?BM�U J Z]E=HGCH?�^ JS VTZ�CBV S�JkS UWCB=bVe?hZcICHADVT? S
S VTZ[U�IJ UWVT=@? S ^ J ���Xr)v KiJ²S\J³L CBZ[U�IJkL QO?BA
R ?hZ � ?dQ J A´I| ?�^i?«^ J U JkL QO?�IJ�K�L ^�C S ¬ Z`C R VT^�CB^ JkS ^�CdZi?�m�C LdJ U\?�^�? R ? � VTCd^ JwL ?�^ J �R C �BJkL_f�� ?BA L C RTLdJ ZlU JBYXL ?�^ JkR ? S C K U�a?hZi? L ? SkY UWC R v K C R CBv KiJkReJ CHQ�A JkS\J Z[UWCB^�?�CBZ��U J AzVe?BA LdJ ZlU J � S\J E=HGCH? ��f ¦ � YF�BJ ADC RTLdJ ZlU J Z{GCH? S GCH?¶=bCHQPC °bJkS ^ J CHQ�A JkS\J ZlUWCHAjA JkS QO? S UWC S= K $\C S ? S =bV R CFE=HG? JkS©S\J�L CBZ[U�IJkL QO?BA R ?hZ � ?jQ J A�I| ?�^�?�� VTZ�= RTK VTZ�^i?#?ª=bC S ?ª^ J$L ?�^ JkR C �BJkL^`C����Xrc� f % J m�VT^i?
C JkSWS C¶=bCHADCB=@U J A´I| S UWVT=bC Y U\?BADZ�C�� S\J Z J = JkSWS ICHADV�C�C�V�Z�= RTK�S GCH?�^ JqK�LS VTZ�C R ^ JqJ@® =bVeUWCFE=HGCH?_Z�C J Z[U\ADCB^`C�^i? L ?�^ JkR ? Y ^ Jwt ?BA L C¶C�QO? SWS VTM`V R VeUWCHA$C�?BM`U J Z]E=HGCH?^ JwS IJ ADV JkSuR ?hZ � C Sbf� L ?�^ JkR C �BJkL>L ? S U\ADCB^�CdCBv K VOUWC L M�IJkL =@?hZ S V�^ J ADCHA`IC K�L C}mHCHADVkICHm JkR C RTJ CHU�I?BADVTC=@? L ? J@® =bVeUWCFE=HGCH? ^ J�J ZlU\ADCB^�C Y ? K S\J $WC Y Q`CHAWU J � S\J ^i? Q�A JkSWSWK QO? S U\? ^ J v KiJ C Re�hK �L C S ^�C S#µPK U K CFE=HG? JkS UkI| Q`VT=bC S ^�C t A J vXxK aJ Z�=bVTC�=bCHAD^{I| CB=bCdQO?�^ JkL S\J AuQ�AW?�^ Ki° VT^�C S QO?BAt�J ZXa? LdJ Z�? S Z{GCH?H��^ J U J A L VTZyI| S UWVT=@? Sbf < L ?�^ JkR ?qQ�AD?BQF? S U\?qQO?BA % Jk¤ ? J A J U$C R�f � �k�#,h¥ �CHQ`A JkS\J ZlUWC�^ K C S m�CHAzVkICHm J V S C RTJ CHU�I?BADVTC S v KiJ³S GCH? t K Z�^`C LdJ Z[UWCBV S Z�C S V L�K`R CFE=HGCH? ^ JmHCHADVTCHMPV R VT^�CB^ J ^�C t A J vXxK aJ Z�=bVTC =bCHAD^{I| CB=bC YjS\J Z`^i?�A JkS QO?hZ S ICHm J V S Q JkR C Q`A JkS\J Z]E=bC ^�CMPCBZ�^�C $y� f sj? L�JkSªJ UqC R�f � ¦H§B§B§ �wZ�GCH?�^ JkS =bCHAWUWCHAzC L C_��VeQgI?BU JkS\J ^ J v K�J �cIC K�L CQPCHAD= JkR Cd^ J C RTJ CHU�I?BADV J ^�CB^ J C SDS ?�=bV�CB^�C f¢ CHAzC³C L ?�^ JkR C �BJkL C S\Jb�hK VTA Y C³Q`CHAD= JkR C³C ReJ CHU�I?BADVTC S\J APIC J@® U\ADCiI| ^`C�QO?BA LdJ Ve?
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^�?«Q`AW?�= JkSDS ?�^ J VT^ J ZlUWV ¬ =bCFE=HGCH? Y ? K�SWJ $\C Y CHQuI? S CBZcIC R V S\J ^ J =@?BAWA JkR CFE=HG? JkSbY ? S A JkS I| ^ K ? S
� ����� SWJ AkGCH?�=@?hZ S V�^ J ADCB^i? S CHQ`AW? ® V L CFE=HG? JkS ^ JkS UWCdQ`CHAz= JkR C f¢ ?BADUWCBZ[U\? YcS\J A´GCH? =@?hZ S VT^ J ADCB^�C S ^ K C S}J@® =bVeUWCFE=HG? JkS ^ J_J ZlU\ADCB^�C Q`CHADC²? L ?�^ J �R ? � � n ���. C SWJ A�CHQ�A JkS\J ZlUWCB^i? & ¨ L C J ZlU\ADCB^�C =@?hZ S U\A K I| ^�C�M`C S\J CBZ�^�?H� S\J Z�C S=bCHAzCB=@U J A´I| S UWVT=bC S7JkS Q J =@U\ADCBV S ^i? S VTZ�C R�J@® Q J ADV LdJ ZlUWC R�YhJ ? K U\AW?wQ SWJkK ^i?H��C ReJ CHU�I?BADVT? Y M`C��SWJ CB^i?�Z�C S =bCHAzCB=@U J A´I| S UWVT=bC SgJkS UWCHUkI| S UWVT=bC S ^i? S A JkS I| ^ K ? S � ����� f
MLN��fN�� � V�Z#`LaH`�gh`�� �P[
� LdJ U\?�^i? R ? � V�C�^ J�JkS =@? R ��C�^ JkS UWC S mHCHADVkICHm J V S Z�?�=@?hZ[U J@® U\? ^�C�VT^ J Z[UWV ¬ =bCFE=HGCH?�^i? SL ?�^ JkR ? S
� � n ��/.%QO?�^ J³S\J A_m�V S UWC JkS v KiJkL CHUWV�=bC LdJ Z[U J Z�C �¯V �hK ADC ��f � f ~ C RL�J U\?�^i? R ? � VTC S\J A`IC J@® Q R VT=bCB^�C³C S\Jb�hK VeA f � Q�ADVTZ`=BI| Q`Ve? Y =bCHM J ^ J ¬ Z�VeA}v K CBV S�S IJ AzV JkSU JkL QF?BAzCBV S =@?BAWA JkS QO?hZ�^ J A´GCH?«Cd=bCB^�C«mHCHADVkICHm JkR�� ����� J 4]������^i? L ?�^ JkR ? � � n ��/. fr�? L ?�? L ?�^ JkR ?�Q�A J U J ADV�^i? IJ ^ J ���Xr Y C_m�CHAzVkICHm JkR ^ J�S CiI| ^�C_^i? L ?�^ JkR ? Y ? KSWJ $\C Y�� ����� Y Z�C L ?�^ JkR C �BJkL Q�AW?BQO? S UWC Y =@?BADA JkS QO?hZ�^ J CH? S VTZ�C R7J@® Q J AzV LdJ ZlUWC R�f <S VTZ�C R ^ J7J@® =bVTUWCFE=HGCH?=4]����� S\J APICu=@?hZ S U\A K I| ^i?#M`C SWJ CBZ�^i?H� S\J Z�Cc=bCHADCB=@U J A�I| S UWVT=bC JkS Q J =@U\ADC R^�? S VTZ�C R�J@® Q J ADV LdJ ZlUWC R�Y�K�L C�m Jb° v KiJ SDK C J Z J A � VTC SWJ =@?hZ�= J ZlU\ADC JkL MPCBZ�^�C S^ J³t A J vyxK aJ Z�=bVTC JkS Q J =BI|e¬ =bC Sbf ¢ CHAWUWVTZ`^i?�^i? Q�A JkSWSWK QF? S U\? ^ J v KiJ C S_t A J vyxK aJ Z�=bVTC SA JkS Q`VeADCHU�I?BAzVTC Jg§�YT���u°jS GCH?�^ J m�VT^`C S C K`L C J@® =bVeUWCFE=HGCH? J@® U J ADZ�C Y IJ ADC ° ?�ICHm JkR CB^ L VeUWVeAUWC R ��VeQuI?BU JkS\JBf Ip V L QO?BAWUWCBZlU J�ReJkL M�ADCHAwv KiJ ? L ?�^ JkR ? � � n ���. Y ^ J m�V�^i? 0C SWK CZ{GCH?H� R VTZ J CHADV�^�CB^ JBY U JkL C Q�AD?BQ�ADV J ^�CB^ J ^ J ^�V S U\AzVeM K VeA t A J vyxK aJ Z`=bVTC S Q�A JkS\J Z[U JkS Z�C SJ ZlU\ADCB^�C Skf � ��VeQgI?BU JkS\J Q`AW?BQO? S UWC�QO?BA % Jk¤ ? J A J UdC R�f � �k�#,h¥ �}^ J v K�J ? =bVT= R ?²^ J�b§²S\Jb�hK Z�^i? S IJ ^ J m�V�^i?C Jbt�J VeU\? S C ReJ CHU�I?BADVe? S A J C R V LdJ ZlUWCB^i? S«J ¬ R U\ADCB^i? SkY Z{GCH? t ?hV=@?hZ S VT^ J ADCB^`C����	��
����
 fpoZlUbGCH? Y ? S VTZ`C R 4¯����� SWJ A`IC =@? L QO? S U\?�QO?BA�^ K C S =@? L QF?hZ J Z[U JkS
S\J Zi?hVT^`CBV S ^ Jt A J vyxK aJ Z�=bVTC�=@?BADA JkS QO?hZ�^ J ZlU J CH? S Q`V�=@? S ^�C S M`CBZ`^�C S$JkS Q J =@U\ADCBV S $X� J � � Y ?BM`UWVT^�C SQO?BA�CBZcIC R V S\JgJkS Q J =@U\ADC R ^i? S V�Z�C RiJ@® Q J AzV LdJ ZlUWC R ^ J �j�Xr Y QO?hZ�^ J AzCB^�C S Q JkR C J Z J A � VTC^ J =bCB^�CdM`CBZ�^`C � ? K�S\J $WC Y

4¯�����#� � � =@? S � ¦���������
 > �/���  � 7@=@? S � ¦���������
 > �/��� � � ��f ¥ �
SWJ Z�^i? � � J � 7 C $ K�S UWCB^i? S ^ Jdt ?BA L C_v KiJ C SqJ Z J A � VTC S ^�C S M`CBZ�^�C S $X� J � ��^ J4]����� S\J $WC L Q�AW?BQO?BAD=bVe?hZ�CBV S 0C S A JkS Q J =@UWVTm�C S M`CBZ�^`C S Z�? S VTZ�C RXJ@® Q J ADV L�J Z[UWC R�f 
 > IJ?�Q J A�I| ?�^�?«^ J C L ? S U\ADC �BJkL_Y Zi?�=bC S ? YF§�Y ¦B��Sbfr�?hZ t ?BA LdJdLdJ Z�=bVe?hZ`CB^i?_Zi?_=bCHQyI| U K�R ? " Y ? S U J A L ? S C SWS ?�=bVTCB^i? S 0CNmHCHADVkICHm JkR ^ JA K I| ^i? � ����� S GCH?NVTZ�= R�K I| ^i? S Zi? L ?�^ JkR ? � � n ���. =@? L ?NQ�AW?BQgI? S VeU\?¶^ J«S\J}J m�VeUWCHACNQO? R CHAzV ° CFE=HGCH?�^i? S Q`CHA�aC L�J U\AW? SªJkS UWV L CB^i? S QO?BA L I| Z�V L ? S v K CB^iADCB^�? Sbf p L VT^ J Z��UWV ¬ =bCFE=HGCH? ^ J�S V S U JkL C SbY Zi?BA L C R�LdJ Z[U J IJ ^ J VTZ[U J A JkSWS\JL ?�^ JkR CHA�CHQ J Z�C S C Q`CHAWU J^ J U J A L VTZ{I| S UWVT=bCq^�? S#S VTZ�CBV SkY Z JkS U JkS =bC S ? SbY ^ JkS =bCHAWUWC L � S\J ? S U J A L ? S ^i? L ?�^ JkR ?}^ J
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��D
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D%� �D
Q�	���5�����	��� �	�-�	�(� �� � �����5)���� 
Q�,+$��
����
���.4/$1 !	3(1
A K I| ^i?�Z�C J UWCHQ`Cw^ J#S V L�K�R CFE=HGCH? f]¢ ?BA�IJkL_Y�S\Jb�hK Z`^i?ªCª��VeQuI?BU JkS\J$Jbt�J U K CB^�CªVTZ`VT=bVTC RTLdJ Zi�U JBY ? S VTZ�C R ^ J �j�Xr QF? SDSWK V�VTZ[U\AzVTZ S\J =bC LdJ ZlU J$K�L CjQ`CHAD= JkR C�C ReJ CHU�I?BAzVTC�v KiJ$t C ° Q`CHAWU J^`C ¬ S Ve? R ? � V�C«^�?�Q�AW?�= JkSWS ? Y ^ JkSDS C t ?BA L C Y ? S Q`CHAHaC LdJ U\AW? ScJkS UWV L CB^i? S#J C SWS ?�=bVTCB^i? S
0C�m�CHADV´ICHm JkR � ����� S\J AkGCH?�V�Z�=@?BAWQO?BADCB^i? S CH? L ?�^ JkR ? ¬ Z�C R Q`CHADCdC S V L«K�R CFE=HGCH? f¢ ?BADUWCBZ[U\? Y Q�A J U J Z�^ J � SWJªJkL Q�A Jb� CHA K�L C�mHCHADVkICHm JkR�� ����� Y C ReJ CHU�I?BADVTC Y M`ADCBZ�=bC Y =@?H�L ? K�L C S\Jb�hK Z�^`C J Z[U\AzCB^�C J@® U J ADZ�C«^i? S V S U JkL C Y�SWK M S UWVeU K VTZ�^�?�C�Q�A`I?BQ`ADVTC�mHCHADVkICHm JkR
� �����}Z�? L ?�^ JkR ?²^ J A K I| ^i?²VT^ J ZlUWV ¬ =bCB^�? f � IC CHQ J Z`C S U J A L ? S�R VTZ J CHA JkS«JkL � �����V�Z�= RTK I| ^�? S Zi? S�L ?�^ JkR ? SbY ? K S\J $WC Y Q`CHADC Jbt�J VeU\? S ^ J}S V L«K�R CFE=HGCH? Y UWC R]JkS U\A K U K ADC
=@?BA\�A JkS QO?hZ�^ J C K�L ¬ R U\AW?_�  n JkS UWV L CB^i? a�d���h� Y¯S\J Z�^i?�v KiJ a�d� � �IJ¶K�L QO? R VTZXa? L VT? J
� , � ?d?BQ J ADCB^i?BAg^ J CHU\ADC S ? f� J VeUWC S U\?�^`C SuJkS UWC S =@?hZ S V�^ J ADCFE=HG? JkSbY QO?�^ J � SWJwJkS =@A J m J AªC JkS U\A K U K ADC�^ JqL ?�^ JkR ?JkS =@? R ��VT^�C«Q`CHAzC J@® Q R VT=bCHAcC ScµPK U K CFE=HG? JkS ^�C��j�Xr0^�C S\Jb�hK V�Z[U Jªt ?BA L C &

a� �����#� �¶��� B � � %���  �+[�����+[����� � a�����h� � ����� � ��f , �
SWJ Z�^i?�v KiJ a� �����}IJ ? S VTZ`C R�S VTZlUlIJ UWVT=@?d^ J ���Xr f �0�]V �hK ADC ��f ��L ? S U\ADC JkS v K�JkL CHUWVT=bC��L�J Z[U J C�A J Q�A JkS\J Z[UWCFE=HGCH?³^i? SqL ?�^ JkR ? Sq� � n ���. L ?hZi?�m�CHADV´ICHm J V S ^ JkS =@ADVeU\? S QO?BA� ��f , � f r�?hZ t ?BA L�J QO?�^ J�S\J Ajm�V S U\? Y C ¬ �hK ADC ��f � CHQ�A JkS\J ZlUWCNZ K`LdJ ADCB^�C S C S Q�ADVTZ�=bVe�QPCBV S�J UWCHQ`C S ^ JkS =@ADVeUWC S CB=bV L CNQ`CHADC JkS UWV L CFE=HGCH?^ J � ��f , � f �uM`CBV ® ? Y{J Z`=@?hZ[U\ADC L � S\JA JkSWK�L VT^`C S C S Q�ADVTZ�=bVTQ`CBV ScJ UWCHQPC SbY =@?hZ t ?BA L C_C_Z K�LdJ AzCFE=HGCH?_Q�AW?BQO? S UWC_Z�CBv KiJkR C ¬ ��hK ADC &
�Hf Ip Jbt�J U K CB^�C K�L C JkS UWV L CHUWVTm�C JkS Q J =@U\ADC R Zi? S VTZ�C RlJ@® Q J ADV LdJ Z[UWC R =@?hZ S V�^ J ADCB^i? Y
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���������������	�����������	�������	����� ��!�� ¥ �
QO?BA LdJ Ve? ^ J Q J ADVe?�^i? � ADC L C ����� �k¦#,�Y�� � ��� � f ¢ ?BA LdJ VT?²^`C³CBZuIC R V S\J ^i?JkS Q J =@U\AW? Y ? S mHC R ?BA JkS ^ J ���	��J ^ J �	
���S GCH? ^ J ¬ Z�VT^i? Sbf < S�R V L VeU JkS ^�C SM`CBZ�^�C S UWC L M$IJkL IJ ^ J ¬ Z`VT^i? JkL Q`VeADV�=bC LdJ Z[U JBf

¦�f ��Q`CHAWUWVTA�^i? S mHC R ?BA JkS ^ J � ��� J ^ J � 
�� Y ? S VTZ`C R 4]�����}IJ =@?hZ S U\A K I| ^i? SWJb�hK Z�^i?J v K CFE=HGCH?³� ��f ¥ � f
" f < S VTZ`C R 4¯����� S\J APIC�CHQ�A JkS\J ZlUWCB^i?�=@? L ? J ZlU\ADCB^�CdQ`CHAzC}? L ?�^ JkR ?�� ��f , � f� f < S VTZ�C R�J@® Q J ADV LdJ ZlUWC R�S\J APIC�CHQ�A JkS\J Z[UWCB^�?«=@? L ? S CiI| ^`CwQ`CHADCq? L ?�^ JkR ?N� ��f , � f
��f <5Q�AW?�= JkSWS ?�^ J V�Z�^ J ZlUWV ¬ =bCFE=HGCH? � � n ��/. �BJ ADC K�L m J U\?BA ^ J A JkS I| ^ K ? S

� �����qv KiJNS\J A`IC JkL Q�A Jb� CB^i?²Q`CHADC L ?�^ JkR CHA JkS UWCHUWV S UWVT=bC LdJ ZlU J C³Q`CHAWU J Z�GCH?H�^ J U J A L V�Z{I| S UWVT=bC}^�C}���Xr f
< C Re� ?BADVeU L ?�^ JªJkS UWV L CFE=HGCH?�Q`CHA�aC L�J U\AW? ScK�S CB^�? t ?hV�?¶^ JwL I| Z�V L ? S v K CB^�ADCB^i? S?BADU\? � ?hZ�CBV S�JkS U J Z�^�VT^i? Y =@? L3S\JkReJ E=HGCH?q^ J$JkS U\A K U K ADC S p nunqfH~ C R Q�AD?�= JkSWS ? t ?hV�A J Q J UWV �^�?ªm�ICHADV�C S m Jb°bJkSbY ^ Jct ?BA L CªC S\J ?BM`U J A L ?�^ JkR ? S =@? L ^�V t�J A J Z[U J Z�IK�LdJ AW?w^ J U J A L ? S^ J Q`AW?�= JkSDS ?=9�� Y Z�IK�LdJ AW?�^ J U J A L ? S ^ J A K I| ^i?�9� YhL IC ® V L ?jCHU\AzC S ? JkL � 9DC J$JkL 49� f ��?BADC L ?BM�UWVT^i? S CHQ�AW? ® V L CB^�C LdJ ZlU J " §�f §B§B§dL ?�^ JkR ? S7� � n ��/. m�CHADV�CBZ�^i?H� S\JJkS U JkS Q`CHA�aC L�J U\AW? Sbf©� GCH? t ?hViC $ K�S UWCB^i?wZ J Z�� K`L CHU\AzC S ?wQ K AD?j^ J U JkL QF? f % J QO?hV S ^ JV�^ J Z[UWV ¬ =bCB^i? SbY =bCB^`C L ?�^ JkR ? t ?hV S V L«K�R CB^i?�=@?hZ t ?BA LdJ � ��f , �#QPCHADC�CBZcIC R V S\J ^i? S VTZ�C RS VTZ[U�IJ UWVT=@?£a� ����� f
% ?hV S =@AzVeUlIJ ADVe? Sjt ?BAzC L =@?hZ S VT^ J AzCB^i? S QPCHADC¶CBZuIC R V S\J ^i?¶A JkSWK�R UWCB^i?
^i? S VTZ�C R¯S VTZ��U�IJ UWVT=@?_?BM`UWVT^i?N^ J =bCB^`C K`L ^i? S�L V R ��CHA JkS ^ J«L ?�^ JkR ? S V�^ J Z[UWV ¬ =bCB^i? Sbf � mHCHADVkICHm JkR

� JkS U�IC S\J Z�^i? JkL Q`A Jb� CB^�C²Q`CHADC L ?�^ JkR CHA�C²Q`CHAWU J C ReJ CHU�I?BADV�C ^i? S VTZ`C R�Y�J ZlUbGCH? S\J=@?hZlm J Z�=bVe?hZ�? K v KiJ ?«Q�ADV LdJ VeAW?ª^i? S =@ADVeU�IJ ADVe? S ^ JgJkS =@? R ��C�^ JgL ?�^ JkR ? Sot ? SDS\J ?�U JkS U J^ J A JkS I| ^ K ? S QO?BA LdJ VT? ^ Jt K Z]E=HG? JkS ^ J =@?BAWA JkR CFE=HGCH?�� f � SNS\Jb�hK V�Z[U JkSNt K Z]E=HG? JkS ^ J=@?BADA JkR CFE=HGCH? t ?BAzC L5JkL Q`A Jb� CB^�C S Z JkS U J =@ADVeU�IJ ADVe? Y C S CHM J A &�������Y�� ��� O Y�� ����� Y���� � Y
� � � O Y�� � O � Y�� � � � J�� ��� � f �i?hVF=@?hZ S VT^ J AzCB^i?w?�Z�IK�LdJ AW?q^ J QO?hZ[U\? S7t ?BAzCq^i?qV�Z[U J AWmHC R ?^ J =@?hZ ¬ CBZ©E=bC � B ��"D��� .�� ��"D��� .�� $ Y =@? L Q�A JbJ Z�^ J Z�^i?�? S CHU\ADC S ? S B �k�! 9  �k��YSWJ Z�^i?d?�Z�IK`LdJ AW?d^ J C L ? S U\ADC S � � ¦B����fr�? L ?�C S =bCHADCB=@U J A´I| S UWVT=bC SªJkS Q J =@U\ADCBV S ^i? S VTZ�C R ^ J �j�¯r S GCH?�V L QO?BAWUWCBZlU JkS�JkLSDK CdCBZcIC R V SWJBY ? S\Jb�hK Z�^�?�=@ADVeUlIJ ADVe?�C´m�C R VTCd?dM`C R CBZ©E=@? J Z[U\A J C ScJ Z J A � VTC S ^�C S MPCBZ�^�C S$X� J � ��^�? JkS Q J =@U\AW?�^i? S V�Z�C R a� ����� S V L«K�R CB^i? f� �]V �hK ADC ��f"� CHQ`A JkS\J ZlUWC�^ K C Swt�K Z©E=HG? JkS ^ J C K U\?�=@?BAWA JkR CFE=HGCH?³Z{GCH?H� R VTZ J CHA JkSkY Zi?Q`ADV LdJ VeAD? � A`IC ¬ =@? � HNH O Y A JkR CHUWVem�C 0C S IJ ADV J � ������^�? L ?�^ JkR ? ¬ S VT? R I? � VT=@?}^ JkS =@ADVeU\?}Q JkR C SJ v K CFE=HG? JkS � ��fT� �cC� ��f � � Y C SWJb�hK Z�^�C Y#� C�C O Y A JkR CHUWVTm�C 0C S IJ ADV JwJ@® Q J ADV LdJ ZlUWC R 36587:9)@ < fp S U�IC
= R CHAW? Y C�Q`CHADUWVeAg^i? Sg� A`IC ¬ =@? SkY v KiJ C S IJ ADV J�J@® Q J ADV LdJ ZlUWC R QO? SWSWK V{VTZ�^{I| =bVe? S ^ J
� �1cM_�_qfml�t[fgij_�c%$�w�c|fg_=_�kcedq`ncM_=w�_qfma�fm_*]�\Xy"kfmlnyMw/lb\�a/fm_�&Nw/] ~y^r\mcM_ aGc|yM\md�dqcel f�~y^rfm\�yedqw(' f^a/fm_*] rfg\lb`n]/c fgdqcM_1p�\^_�_�w/cM����kc aG` f)'Mcedq\GzhyM\m](&N\gdq��c�dqc�$�w�cedq`baG\/�
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Z{GCH?H� R VTZ J CHADV�^�CB^ JkSbY Z�GCH?uQ�A JkS\J Z[U JkS Zi? S VTZ�C RlS V L«K�R CB^i?c^i? L ?�^ JkR ?cQ�AD?BQF? S U\?uQO?BA % J �¤ ? J A J UoC R�f � �k�#,h¥ � f p S UbGCH? Y IJ ADC ° ?�ICHm JkR CB^ L VeUWVeA©v KiJ ? L ?�^ JkR ?ª^ J ¬ S Ve? R I? � VT=@? t C R ��CZ`C_U J Z[UWCHUWVTm�C³^ J�J@® Q R VT=bCHA�C Re�hK�L C�^`VTZXaC L VT=bC_Z{GCH?H� R VTZ J CHAqV L QO?BAWUWCBZ[U J�J Q�A JkS\J ZlU JZ�? S VTZ`C R]J@® Q J ADV L�J Z[UWC R ^ J ���Xr fXnuJkSWS C R UWC�� SWJ v KiJ ^�C S
�B��S IJ AzV JkSqJ@® Q J ADV LdJ ZlUWCBV S^�?q=@?hZ�$ K Z[U\?�^ J ^�CB^i? S ^ J ADCHU\? S � V S UWCHA Y Q�AW?BU\?�=@? R ?q=@?hZlU\AW? ReJBY�¥ QO? SWSWKiJkL V�Z�^{I| =bVe? S^ J Z�GCH?H� R VTZ J CHAzVT^�CB^ JkS ��A J m J A ~ CHM JkR C � f ¦ � f
% JkSDS C t ?BA L C Y Zi?�=@ADVTUlIJ AzVe? JkS Q J =@U\ADC R Q�AD?BQF? S U\? Y C R IJkL ^ JªS\J CBZ`C R V S CHA#C t K Z]E=HGCH?^ J#JkS Q J =@U\ADC R ^ J ^ J Z S VT^�CB^ J ^ J QO?BUbaJ Z�=bVTC¶� p % ¢ � R VTZ J CHA©^i? S�S V�Z�CBV S]S VTZlUlIJ UWVT=@? S a� ����� Y? K S\J $WC Y����C �C Y C t K Z]E=HGCH?²Z�GCH?H� R VTZ J CHA � �C �C O UWC L M$IJkL S\J A`IC³CBZ�C R V S CB^�C f < ?BM�$ J UWVemB?CBv K V�IJ�� CHADCBZlUWVeAgv KiJ C¶^�VTZXaC L V�=bCdZ�GCH?H� R VTZ J CHAuA J m JkR CB^�C�Q JkR C t�K Z©E=HGCH? L ? S U\ADCB^`C�Z�C�]V �hK ADC ��f"� M JkS U J $WC�Q`A JkS\J ZlU J Zi? ScS VTZ`CBV S#S VTZlUlIJ UWVT=@? Sbf< =@ADVeU�IJ ADVe?�=@?hZlm J Z�=bVe?hZ`CB^i? JkS UWCHM JkReJ = J v KiJwS\J $WCd=@? L Q`CHADCB^`CdC}ADC ° GCH? J ZlU\A J C SJ Z J A � VTC S ^�C S M`CBZ�^`C S $X� % � �³^�C S¯t�K Z]E=HG? JkS ^ J�JkS Q J =@U\AW?ª^ J ^ J Z S VT^`CB^ J ^ J QO?BU@aJ Z�=bVTC

���C �C J�� �C �C O =@? L C S A JkS Q J =@UWVemHC S ADC ° G? JkS}JkL�� C�C J�� C�C O f % JkSWS C t ?BA L C Y�t ?BADC LK`S CB^i? S ^i?hV S I| Z�^�VT= JkS � J��
Y =@?hZ t ?BA LdJ ^ J ¬ Z�VT^i?}CHM`CBV ® ? &
� � ���! �"$#% #%�&('

�*)+ �"$#% #%,&('
�-��). 
" %*% &/'
�0�� �" %�% &/'

� � ���! �" #% #%MO &('
� )+ " #% #%MO &(' � �*). 
" %�% O &/'� �� " %�% O &('

� ��f � �
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���,���	�
�����$�P�,���Y|��Y��~��f�,�§�I���j���4��~��4�)�Y�9~��j����|}�,������I��|3���@|��B|�~��Y�/�P�4��~Q��������)� .�� �6�� �
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�	�4����| � �B�,�	�B�6�4�,���j� ���*|���$�)���Y|��,��~��4����|©|��Y� �,� �4�Z��4����%4�-t	|������¦���%��B�I� £
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± o�n²o � � � t	��n l � �´³�o�µ<qro�p�¶!�¸·��D��¹�¶���º±�»��o!t�³���s©�´�Dp�¼h�D¹ � �Dp���³�µR½��¹��#�¾��³�µ,½��¹��¿¹�µ §
qr�bs?n#¹ªqr��µ<qr� �RÀ o�µ�prq/�DnÁo�p[½Â µ�¶�¹ ± ��p�³���s©��Ã�nÄ³��Dp/pro¿Å��¼`s/��µ<qr����³�s/��¶�¹�º±�»��o���¹�·<s/� �VÆ ��s©�
± o�n#³���s©��s¾o�p¾s/��p/Ã���q/�D¶!o�pÇ¶��´³�s©��¶�¹�º±�»��oÈoD��q/¹�¶!o�p¾�DÉ�Ã�¹ ± o�nÊo�Ã�qrs/o�pbt)�
����������
~ � ~
q/�DnÇ�½��nË��³�s©��pr��µ(q/�Ì½Â µ�¶�¹ ± ��p M2N
O6P ¶!��³�s/��¶�¹�º±�»��o¾�&Ã�nÍ³��Dp/proÎÅ�&¼`s/��µ<qr����³�s/��¶�¹�º±�»��o
�]¹ª·<s©�DtD��µ ± o�µ(qrs?�D¶!o�p|��nÁqrs©�����D� ¨ o�p ± oDs/s/������qro�p �RÏ p)njo6¶!���ªo�p)��o�pRÉ<Ã��D¹�pÐ��prq »��o&pr��µ�¶!o
± o�n#³���s©�D¶!o�pbt�q/�Dn¸�½��nÑ³�o�p/p/Ã!��nÒnj��p©n#�j��prqrs©Ã�q/Ã!s©�j¶!�E��µ<qrs©�D¶�� § p/�!½Â ¶�� �

� oDq/� § pr��É�Ã!�o�p½Â µ�¶�¹ ± ��p M�NÈO6P[Ó p ± �D� ± Ã����D¶!o�p���n ¦ �Dµ!�����DpV¶!�,·H�D��¹]¶���º±�»��o�¶��,¶�¹�¼`� §
s©��µ(qr��pq/�Dn#�Dµ ¨ o�p,��prq »��o#pr��µ�¶!o ± o�nj³���s?�D¶!o�pÔµ��&����������¾~ � ~�t!ojÉ<Ã!��µ »��o&³�s/� ¦ Ã�¶�¹ ± �
�Õ�Dµ�½�D��¹�pr�DtR³�o�¹�p&oÕpr��ÃÖ·��D�ªoDs×½�ÎoD��q/¹]¶!o��Ø³���s/q/¹�s¾¶��ÙÃ�n#�
nÚ½��¶�¹��6tÔ¶!�Û¼hoDs©n#�ØÉ�Ã!�
oÜµ�½Ã�nj�bs/oÎ¶��m�Dnjo�prqrs©�DpÇµ »��oÙ¹�µ�Ý�Ã!��µ ± ¹��Ì¶�¹�s/�bq/�Dnj��µ<qr� ��� s/��p/p/�D��·H�ÎÉ�Ã!�#¶!�b·D�¿pr�bs
¼h��¹ªq/��½�´µ!oÙpr��µ<q/¹�¶!oÙ�D� ¤ Ã�n#�Dp�³�s/��¶�¹�º±�»oD��p��]¹ª·<s©��p�oD��q/¹�¶��DpE³�oDs¸n#��¹ªoÙ¶!o � � � ³�¹ªoDs©�
��³���s/q/¹ªs#¶��Õ�Dnjo�prqrs©� �^�$�6tÔo�ÃBpr� ¦ �6t�b¼h�bq/Ã��Dµ�¶!o § p/�Ù��nÚ½��¶�¹��6to�·��D�ªoDsm¶�o�½Â µ�¶�¹ ± �
p/�bs©¹��Ç³�s/� ¦ Ã�¶�¹ ± �D¶!o&pr��¼`o�p©pr��nÒ¹�µ ± ��Ã£½Â ¶��Dp)��p/q/�DpÔ�Dnjo�prqrs©�Dp �Ï É<Ã!��³�o�¶�� § pr� ± o�µ ± ��Ã�¹ªs
��µ<q »��oB½�ÇÉ�Ã!�¸o�p�njo6¶!���ªo�p �Q� M2N �[Þ p »��o ± ��³�� ´ ��p�n#�Dµ<qr�bs�Ã�n#�#��o�� ± ��³�� ± ¹]¶��D¶!�
³�s/��¶�¹ªq/¹ª·��&��nËÃ�n ¨ oDs©¹ ´ o�µ<qr��n#�D¹ªoDs �
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M � ± ��µ(qr��p#qrs©�����D� ¨ o�p&µ��È��¹ªqr�bs©��q/¹�s©�Ù��³�s©��pr��µ(q/�DnÊq�½� ± µ�¹ ± �Dp#¶!�Ìnjo�µ�¹ªqroDs©�Dn#��µ(qro
o�Ã
¶��#¶�¹�� ¤ µ�½o�prq/¹ ± oÙ�DÃ!qro�n�½��q/¹ ± oÜ¶!�#��³�µ,½��¹��Û��n#³�s/� ¤ �Dµ�¶!oÜ¶�¹ª·D�bs©pro�p�³�s©¹�µ ± ½Â ³	¹ªo�pbt ± o�njo
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¹]nj³���¶���Dµ ± ¹���¶�oÇÝ�Ã � o&¶!�2��s ¡ M ��¹]p ±e¨ �bqÔ�D� � t l vDvDv�t��^�$�$���£t�� ¥ t��Dµ�½�D��¹�p/�[��pr³�� ± qrs©�D��¶!o
p©¹�µ��D��¶!�! � À ¡#" �%$6�>�bq��D� � t l vDv�xL£�&�¹��ªqro�µÌ�bq��D� � t l vDv u £('��ªo�pÔ�bq��D� � t l vDvDv/£�&�¹��ªqro�µ
�bq��D� � t l vDvDv/£ M o ±e¨ �¾�bq��D� � t l vDvDv/£ O ±!¨ s©�D¶!�bs��bq��D� � tl�^�$�$�#£*)�¹,+6��Ã�µ�¶Ù�bq��D� � tl�^�$�$�#£
N o�o�¶�$Ù�bq��D� � tO�^�$�$� ¥?�º� ��p/q/�¿p/�6º±�»��o!t£�D� ¤ Ã�µ�p�qr��prqr��p�³�s/����¹�n#¹]µ���s/��p[¶��&¶�¹]� ¤ µ�½o�prq/¹ ± o
�DÃ�qro�n�½��q/¹ ± o×¶!�Ü��³�µ,½��¹]�Õpr�bs »��oÚ�b¼h�bq/Ã��D¶!o�pbtÔ��nj³�s/� ¤ �Dµ�¶!o § pr�
�Dµ�½�D��¹]pr�Ù¶!�Î³���pro�p¿¶!o
-/.103254(6�7�798:-;.%6=<�0?> ¡ � � �<¥?�½P ³�o�p/p�½Â ·D���!p©Ã!³��bs/·�¹]p/¹ªo�µ���s�p/¹�prqr��n#�Dp|¶�¹�µ���Dn#¹ ± o�p�³�oDs|n#��¹ªoE¶!o�� ± o�nj³��Dµ ¨ �Dnj��µ §
qroÎ¶�o�pE³���pro�pE¶!o � � � qrs/��¹�µ��D¶�o�p 0?>2A@CBD>�. ¡�À �Dn#¹�µ ¨ �Dp���'�o�nm¹�¶!�Dt �^�$�$� ¥?�N� ��prq/�
p/�6º±�»��o!t�pr�bs�½�¾Ã�p/�D¶��Çq/�D��¼h�bs/s©�Dnj��µ<q/�¾³���s©�¾¹�µ<·D��prq/¹ ¤ ��so#njo�µ�¹ªqroDs©�Dnj��µ<qroj¶!�E��³�µR½��¹�� �

� ¹]¶R½��¹��E��pr�bs|¹]µ(·D��prq/¹ ¤ �D¶��Eµ!��prq/��p/�6º±�»��o¸���Dpr��¹]� § pr����nÄ� ± o�nj³	�Dµ ¨ ��sR���b·Do��]ÃVº±�»��o
¶���Ã�nÒ·D�bqroDs�¶!�E³���pro�pFEÄ��p/q/¹�n#�D¶!o�p2¶!o � � � ��n ¦ �Dµ!�����Dp[¶!��¶��D¶!o�p2¶!��p/��¹ ´ �Dµ<qr��pbt
³�oDs,nj��¹ªoÇ¶�� ± o�nj³���s?��º±�»��o ± o�nÍ³���pro�p|³��D¶!s »oD��p,¶!�[s©��pr³�¹ªs©��º±�»��o&µ!oDs©n#�D��EHG
I
o�Ã¿¶!�
��³	µR½��¹��!E!J�K � ��D¹]pV³���p/o�p�³	�D¶!s »oD��pV¼hoDs©�Dn oD��q/¹�¶!o�pÐµ���n#o�¶!���]� ¤ ��n ��³�s/��pr��µ<q/�D¶��Eµ��
p/�6º±�»��o¿�Dµ<qr�bs©¹ªoDs�t	o�ÃÙpr� ¦ �6t�³	��s©�#¼G�D¹ � �Dp[¶!�¸¶��D¶!o�p ± o�n ± o�nj³�oDs/q/�Dnj��µ<qro ± o�µ ¨ � ± ¹�¶!o
�&¶�¹�� ¤ µ!o�p/q/¹ ± �D¶!o � P pr³��bs©� § pr�ÇÉ�Ã!�Ç³���p/o�p�oD��q/¹�¶�o�p[��n ¦ �Dµ������Dp[¶!� ± o�nj³�oDs/q/�Dnj��µ<qro
µ�oDs©n#�D����prqr� ¦ �DnË¼hoDs/qr��nj��µ<qr� ± oDs/s/���]� ± ¹ªo�µ��D¶!o�p ± o�nî³���pro�p³��D¶!s »oD��p[¶!� ± o�nj³�oDs/q/� §
n#��µ(qro¾µ!oDs©n#�D��t(oÇn#��p/njo¸o ± oDs/s/��µ�¶!o¸³���s?�¸��³�µ,½��¹�� �RÏ q/¹ª³�o¸¶!��njo6¶!����� ¤ ��nÍÃ�p/�D¶!o
½�Û¹�¶(���µ<q/¹ ± oØ��o�¶��Èpr�6º±�»��o��Dµ<qr�bs©¹ªoDs�t|¹]µ ± ��Ã ½Â ¶��Î�ÈqroD³�o���o ¤ ¹��Ü¶��Üs©��¶!�´�Û��qrs©�Dp/o�p#µ��Dp
·���s©¹�½��·D��¹]p �

L ��p©p/�¾¼`oDs?n#�6t!Ã�n#�&nj�bqro�¶�o��ªo ¤ ¹��&¶!��n#o�µ�¹ªqroDs©�Dnj��µ<qrojpr�bs�½�¾��³�s/��p/��µ(q/�D¶��¾�DÉ�Ã�¹�t
± o�µ�¼`oDs©n#��o�pÔ³��Dp/p/o�p[njo�prqrs?�D¶!o�p��#pr� ¤ Ã�¹ªsNM
l � £o�nm��sPORQ l £
� �r� ¶�n#¹ªqr� § pr�[Ã�n#� ¦ �Dµ������E¶!�[¶��D¶�o�p ± o�nj³�s/�b��µ�¶�¹�¶�����µ<qrs/�[�Dp|�Dn#o�prqrs©�DpTS�UPQ l
��S?VWQYX�t�µ��DpÔqrs%���p2p�½�bs?¹ª��pÔqr��nj³�oDs©�D¹�p ¬� t ¬�®!¯ � ¬�°²±L° £

� ��Ï ��q%���n § pr�#Ã�n ± o�µ ¦ Ã�µ<qroÛ¶!�&³���p/o�pZE ¡ O ¥ ³�oDsEnÎ½Â µ�¹�njo�p[É�Ã��D¶!s?�D¶!o�p���nj³�s/� §
¤ �Dµ�¶!o § pr�&� ¦ �Dµ������#¶!��¶��D¶�o�p��D¶�n#¹ªq/¹]¶��#£

� ��À �D� ± Ã��]� § pr�#o ± o�� ¼�± ¹ª��µ<qr�m¶!� ± oDs©s/������º±�»��o�[=G
I ¡ O ¥ �\[�J�K ¡ O ¥ ��µ(qrs/�mo�p�³���pro�p
E ¡ O ¥ �#o�p¸³���pro�pE³��D¶!s »oD��pHEHG
I ¶!�#s/��p/³�¹ªs©��º±�»��oÎµ!oDs?n#�D�V��E!J�KÚ¶��#��³�µR½��¹�� �
� ��p/qr�,³	�Dp/pro!t�³�o�¶!� § p/� ± o�µ�p/¹�¶��bs©��s�pro�n#��µ(qr�,³���s/qr�¶!o�p�³���p/o�p ¡ ·D�bsV� � ³	��¹ ± ��º±�»��o
µ!o#qr� � qro ¥ £

���F] µ ± s/��nj��µ<q/� § pr�¸o#·��D�ªoDs[¶��!OØ��nËÃ�n#�jÃ�µ�¹�¶��D¶!�$£
~ �r� ¶�n#¹ªqr� § pr�jÃ�n#�¿µ!o@·H� ¦ �Dµ!�����¿¶!�j¶��D¶!o�p ± o�nj³�s/�b��µ�¶�¹�¶��m��µ(qrs/�j�DpE�Dnjo�p/qrs©�Dp
S U Q_^a`NO�b l ��SdceQ_^f`%O�bgX

x � M �bqroDs©µ�� § pr�Ç��o#³	�Dp/pro��¾��q�½�¾É<Ã!�eS3VhQ_S�iWjAk �
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Ï ��qr��µVº±�»��o´¶!�E³���pro�p § ³��D¶!s »oD��p�¶!�Es/��pr³	¹ªs©��º±�»��omµ!oDs?n#�D� �c�L�)�
Ï ��qr��µVº±�»��o´¶!�E³���pro�p § ³��D¶!s »oD��p�¶!����³�µ,½��¹�� ���/�)�
 )�D��¹�¶���º±�»��o´µ!oDs©n#�D� ��DE��
 )�D��¹�¶���º±�»��o´��³�µR½��¹�� ���.E��

À o�µ!¼hoDs©nj�¿³�o6¶!�Ìpr�bsj·6¹�prqro
� ± ¹�n#�6t|� ± o�nj³	��s©��º±�»��oØ��µ(qrs©�Û³���p/o�pÇ��p/q/¹�n#�D¶!o�p&�
�DÉ�Ã!���ª��p ± o�µ�p/¹�¶!�bs?�D¶!o�pV³��D¶!s »oD��p|pr�bs�½���b¼h�bq/Ã��D¶��E³�oDs)nj��¹ªo�¶��E�Dµ�½�D��¹�pr�Ô¶!o ± o�� ¼�± ¹ª��µ<qr�
¶�� ± oDs/s/������º±�»��oÎ��µ<qrs/�j���ª��p �jÏ p�³���pro�p § ³��D¶!s »oD��p�p/�bs »��o ± �D� ± Ã����D¶�o�pEµ��Dp�¼h�D¹ � �DpG�f�L�)�
�T�L�L�)� ��� ·H�D��¹]¶���º±�»��oÙ¶!oÎ³�s/o ± ��¶�¹�nj��µ<qroÙpr�bs�½�Û�b¼h�bq/Ã��D¶��Üµ��Dp�¼G�D¹ � �DpN��DE��,tg�L�E��
¡ s©��p/Ã�njo#µ��#q/�������]�#~ � x ¥?�b� o�p�� � ��nj³��ªo�p�n#o�prqrs©�D¶!o�p��DÉ�Ã�¹�tX Q<�^�$�j�;^�Q l � �

� pº�V¹ ¤ Ã!s©�Dp¸~ � l u ��³�s/��p/��µ(q/�Dn ± Ã!s/·��Dp¸¶��Ù½Â µ�¶�¹ ± ��p�¶!� ± oDs/s©������º±�»��o ± o�nõ³���pro�p §
³	�D¶!s »oD��p¿µ!oDs©n#�D� ¡ ��¹�µ ¨ � ± o�µ(q�½Â µ�Ã�� ¥ �È��³	µR½��¹�� ¡ �]¹�µ ¨ �Ø³�o�µ<q/¹�� ¨ �D¶�� ¥ t��o×�ªo�µ ¤ o×¶!�
¦ �Dµ!�����Dp´¶!��p/��¹ ´ �Dµ(qr��p �ñÏ ¹]µ(qr�bs/·��D�ªo�¶!� ± o�µ ¼ �DµVº± � µ*F �.GIH&J K �.GIH&J Kv·2��³	��s/� ± �
�b·6¹�¶!��µ ± ¹��D¶!o ��Æ o�¶�� § pr�Ùµ!oDq/��s¿É<Ã!�Î� ± oDs/s/������º±�»��o ��µ(qrs/�Ù³���p/o�p#µ!o ± �DproÕ¶��Ø¼h�D¹ � �
µ�oDs©n#�D����·��D��¹��D¶�� ¡ ��D.E�� ¥ �&o�p�³���pro�p[³	�D¶!s »oD��p�µ!oDs©n#�D���&��³	µR½��¹��m�b·6¹�¶!��µ ± ¹��DnÑÉ�Ã!�
¨ ½�Ûn#�D¹ªoDs ± oDs/s©������º±�»��o ± o�në³���pro�p¸¶!�js/��pr³�¹�s©��º±�»��oÎµ!oDs©n#�D��t>o�Ã�pr� ¦ �6t£³���s©�Ûnm�D¹ªoDs©¹��
¶��;OÐt [dG�I ¡ O ¥9L [dJ�K ¡ O ¥?�ÇÏ ± �Dpro ± o�µ(qrs�½��s?¹ªoÌ³�o6¶!�&pr�bsE·�¹]prqro¿µ��´pr� ¤ Ã�µ�¶�� ¼�¤ Ã!s©�6t
o�µ�¶!�&� ± oDs/s©������º±�»��o ± o�n ³���p/o�p�¶��m¼G�D¹ � �m³��D¶�s »��o¿¶��&��³�µ,½��¹]�´³	��s/� ± �jn#�D¹ªoDs ¡ �L�L�)�
� ���.E�� ¥?��� ��prqr� ± �Dpro!t��Õ¶�¹ª¼`�bs©��µ ± ¹���º±�»��o���µ<qrs/�Ù�Dp ± Ã!s/·��Dp#µ »��o ��prq�½�Õn&Ã�¹ªqro�����n
¶�� ¼ µ�¹�¶��6t�pro�nj��µ<qr�m��n÷�D� ¤ Ã�µ�p�qrs©� ±e¨ o�pÇ��n÷É�Ã!�#q/�D¹�p ± Ã!s/·��Dp¸µ »��oÙ��prq »��oÈµ��Û¼h�D¹ � �
��p/q/��q/¹�prq/¹ ± �Dnj��µ<qr�Çµ�Ã����j¶�o#¹�µ(qr�bs©·H�D�ªo#¶�� ± o�µ ¼ �DµVº± � �

Æ ��s?�[�Dµ��D��¹]p/��s£nj��� ¨ oDs>o2É�Ã��D¶!s/o���³�s©��pr��µ(q/�D¶�o!t��[nj��p/n#���Dµ[½�D��¹�pr�Ð³�o6¶!�)pr�bs ¼h��¹ªq/�
± o�µ�p/¹�¶!�bs©�Dµ�¶!oÛ¹�pro����D¶��Dn#��µ(qr� ± �D¶��Û·H��s?¹�½��·D��� ¬� t ¬�°²±�° � ¬�®e¯[�¿Ï pE³���pro�pÇ¶!o � � �
��p/q »��om�Dp/pro ± ¹��D¶!o�p�� ± �D¶��#µ!o6¶!oj¶!�E��µ(qrs?�D¶�� �,À o�njo ¨ ½� lDl µ!o�¶�o�p³���s©�j�¾·���s©¹�½��·D���
¬�Q¡ ��qrs©�Dpro�pE¶�� l �Ì�T�^� ¥ t lDl ³	��s©�´�¿·���s©¹�½��·D��� ¬�®e¯�¡ ��qrs©�Dpro�p�¶�� l �Ì�«�^� ¥ � � ³���s©�
·���s©¹�½��·D��� ¬ °²±�° ¡ ��qrs©�Dp/o�pÇ¶!� l � ��¥?� P µ(q »��oÜ³�o�¶!� § p/�#p/Ã!�>¶�¹ª·6¹�¶�¹ªs2o�pE³���pro�p���nëqrs%���p
p©Ã!� ± o�µ ¦ Ã�µ(qro�pbt�ENM G3O t�E�M)P&Q O o�Ã:E�M Q8S>Q O t(¹�prqroÈ½�Dt<o�p)�Dp/pro ± ¹��D¶!o�pÐ� ± �D¶���·���s9½Â ½��·D��� ¬� t
¬�®!¯ � ¬�°²±�° s/��pr³�� ± q/¹ª·��Dnj��µ(qr� � L �¾nj��p©n#�¸¼hoDs©n#�6t6³�o6¶!� § pr� ± o�µ�p/¹�¶!�bs?��s ± o�� ¼�± ¹ª��µ<qr��p
¶�� ± oDs/s/������º±�»��o´³���s©� ± �D¶��´pr� ¤ nj��µ<qro ¬� t ¬�®e¯ o�Ã ¬�°²±�°>�

� pb��¹ ¤ Ã!s©��~ � l vÇnjo�prqrs©��� ± oDs/s/������º±�»��oÇ��µ(qrs/�2o�p)³���pro�p)¶�� ± �D¶���pr� ¤ n#��µ(qro¾nj��µ §
± ¹�o�µ��D¶!o!t6pr��µ�¶!oÇo�p ¤ s�½� ¼	± o�p,� ¥ �2� ¥ t ± oDs/s/���]��º±�»��o¾¶���³���pro�pR¶�oÇpr� ¤ nj��µ<qro¾�Dp/pro ± ¹��D¶!o
Å� ¬� t ±)¥ �¸¶ ¥ tVÅ� ¬�°²±�° ��� ¥ ��¼ ¥ tÐÅ� ¬�®!¯Ô� Å� ��p©É<Ã!�bs?¶��6t�o�p ± o<� ¼�± ¹���µ(qr��p2³���s©�jo ± �Dpro
¶��Î¼G�D¹ � �Ùµ!oDs©n#�D� ¡ ��DE�� ¥ t�Å�Ü¶�¹ªs/��¹�q/�6t£³���s©�Ùo ± �Dpro
¶��Û¼G�D¹ � �Ù��³�µ,½��¹]� ¡ �L�E�� ¥?�v� p
¼�¤ Ã!s©�DpEnjo�prqrs?�DnëÉ<Ã��#µ!o ± �DproÙµ!oDs©nm�D��t>o�pE³���pro�p��Dp/p/o ± ¹��D¶�o�pmÅ�Û·H��s?¹�½��·D��� ¬�®e¯ p »��o
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� �Ûpr�6º±�»��oÈ~ � � t��Ìs/�b³�s©��pr��µ(q/��º±�»��o � � M2N � nÇÃ���q/¹ª·H��s?¹�½��·D����¼`o�¹���nj³�s©�����D¶��Ì³����
s?�
oD��qr��µVº±�»��oÕ¶!�În#o�¶!����o�pj�DÃ!q��o�µ!o�njo�pbt,o�ÃÖpr���/�6t,p/��n ��µ(qrs?�D¶��Dp �BÏ p¾s/��p/Ã��ªq/�D¶!o�p
¶��Ùpr�6º±�»��oØ~ � � ¶���¹��6��s?�Dn ± ����s/oÈÉ<Ã��	��½�Î¼hoDs/qr�¿¶!�bqr�bs©n#¹�µ�¹�p/njoÛ³�s©��pr��µ(qr�¿µ!o�p&¶��D¶!o�p
¼ p/¹ªo���½o
��¹ ± o�p���n÷É<Ã!��p/q »��o!t£³�o�¹�p�³�s/��¶�¹rº±�»oD��pEnÇÃ���q/¹�� ± �Dµ��D� ± o�µ�p/¹]¶!�bs©�D¶��Dp���o��DpE¼hoDs©�Dn
oD��q/¹�¶��Dpbt�µ »��oÇoD�	prq/�Dµ(qr���Dp¶�¹ ¼�± Ã���¶��D¶!��pÐ¹�µ��bs/��µ(qr��pEÅ�&µ »��o¸��prq/� ± ¹�o�µ���s©¹ª��¶��D¶��2¶!o�p,p/¹��
µ��D¹�pbt6s©Ã ½Â ¶�o!t<��s/qr�b¼G��qro�p���o�Ã!qrs/o�p � ��D��¼G��qro#¶!��¹��6o�Ã ± ����s/ojÉ<Ã��Ù½�E³�o�p/p�½Â ·D���	��n#³�s/������s
¼h�bs/s©�Dn#��µ(q/�Dp2¶!�bqr�bs©n#¹�µ£½Â prq/¹ ± �Dpµ »��o��e��¹]µ!����s/��pÔ³���s?�¾��prq/Ã�¶!o!t��Dµ�½�D�]¹�pr�Dt�njo�µ�¹�qroDs©�Dnj��µ��
qro!t��bq ±� ��nî¶��D¶!o�p ¼ p/¹�o���½o
��¹ ± o�pÔ¶!��p/p/��q/¹ª³�o �

� �Dp2pr�6º±�»oD��pE~ ��� �Ç~ � � t�Ã�n#�jnjo6¶!�������D��n -;. 0?254(6�7 798 µ »��om�DÃ!q��o�µ!o�n#�m¼`o�¹£��³�s/���
p/��µ(q/�D¶��6t��/Ã�µ<q/�Dnj��µ(qr� ± o�n ¹�µ�¶£½Â ± ¹ªo�p�¶!�Ç�����´³�o6¶!�¸p/�bsÕ½Ã!q/¹]�£µ!oÌnjo�µ�¹ªqroDs?�Dnj��µ(qroÌ¶!�
³	� ± ¹ª��µ(qr��p � � njo�¶��������D��nÑµ »��o´�DÃ!q��o�µ!o�nm�m³�oDs2n#��¹ªom¶!o ��� � ¼ho�¹���³�s©��pr��µ(q/�D¶��#�
½Â µ�¶�¹ ± ��p M2N
O6P[Ó p ± o�nj³���s©�D¶!o�p ± o�n o�Ã!qrs/o�pVoD��q/¹]¶!o�pV��nj³�s/�����Dµ�¶!o��epr�Ôo�Ã!qrs©�Dp)s/�b³�s/���
p/��µ(q/��º±�»oD��p � � o ± �Dpro#¶�o ��� � t6��o�µ�pRs/��p/Ã��ªq/�D¶�o�pR¼hoDs©�DnÍoD��q/¹�¶�o�pbt6³�oDs6½��nÎt6µ�oDqro�Ã��epr�
É�Ã!�#o ��� � qr��n÷� ± ��³	� ± ¹�¶��D¶!�#³�s/��¶�¹ªq/¹ª·��¿��n��!oDs?¹ ´ o�µ(qr��p¸q/¹ª³�¹ ± �Dn#��µ(qr�mn#��µ!oDs/��p
¶�o¿É�Ã!�¾o�Ã!qrs©�Dp�s/��pr³�s/��pr��µ<q/��º±�»oD��p��Dµ��D��¹�p©�D¶��Dp � ���?½��nó¶!�Ç³�s/��¶�¹�º±�»��o!t�o ��� � ³���s/� ± �
¼hoDs©µ!� ± �bs&¹�µ!¼hoDs©n#��º±�»oD��pEs©���ª�b·H�Dµ<qr��p&µ!o ± o�µ(qr���6qro
¶!�mnjo�µ�¹�qroDs©�Dnj��µ<qro!t�¶�¹]����µ�½o�prq/¹ ± o
��¶��bqr� ± º±�»��om³�s/� ± o ± �¸¶!�E��³�µ,½��¹]�6t�³�oDs�½��nËn#�D¹�p��prq/Ã�¶!o�p�p »��o#µ!� ± ��p©p�½��s©¹ªo�pÔ³	��s©�j��³�s©¹��
n#oDs©��sÇ�DpÇq<½� ± µ�¹ ± �Dp¾¶!��p ± s©¹�q/�Dp¸µ!��prqr� ± ��³£½Â q/Ã���o � ���?½��n÷¶�¹]p/pro!t£q/�D¹]p¸q�½� ± µ�¹ ± �Dp&¼hoDs©�Dn
��³	��¹ ± �D¶��DpÔ��nÑÃ�nÒµ�½Ã�n#�bs/o#nÇÃ�¹ªqro#��¹�n#¹�q/�D¶!oj¶!�¸¶��D¶!o�p�t�¶!��¼hoDs©n#�#É�Ã!�Eo�Ã!qrs/o�p[qr��p��
qr��p[p »��omµ!� ± ��p/p�½��s©¹ªo�pÔ³���s?� ± o�µ�prq/��q/��s����D��µ��bs©�D��¹�¶��D¶���¶�o�ps/��p/Ã��ªq/�D¶�o�p ��� nË��prq/Ã�¶!o
nm�D¹�p���������oDs©�D¶!oÎ�Ìs/��p/³���¹�qroÎ¶!oÎnjo�µ�¹ªqroDs?�Dnj��µ(qro -/.103254(6�7�798 t ± o�n÷oÛoD���r�bq/¹ª·DoÙ¶!�
n#o�µ�¹ªqroDs©�Dnj��µ<qro 0?> @ B > . t�¼G� ´ �epr�¸µ!� ± ��p©p�½��s©¹ªo �
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Ï ³�s/��p/��µ(qr��qrs©�����D� ��oÇ¶!��¶�¹�p/pr�bs©q/��º±�»��oÇqrs©��qro�ÃÌ¶��Ç�Dµ�½�D��¹�p/�[�2n#o�¶!���]���D��nÍµ »��o��e��¹�µ!����s
¶��2p/¹�µ��D¹�p ¼ p/¹ªo��9½o
��¹ ± o�p)���6³��bs©¹�nj��µ<q/�D¹�p � L o�¹�p ± o�µ��rÃ�µ<qro�p,¶!�2¶��D¶�o�p)¼hoDs©�DnÁ��n#³�s/�������
¶�o�pRµ!��p/qr�[qrs©�����D� �!o�M�o�p,¶��D¶!o�p,¶!��·���s©¹����	¹���¹�¶��D¶��¶��E¼`s©��É*)Ã(���µ ± ¹]� ± ��s©¶ ½Â � ± �¸¶!�2s©��qro�p
)�¹�prq/��sÇ�mo�p&¶��D¶!o�p¸s/��pr³�¹ªs?��q�½oDs©¹ªo�p�¶!o ] µ�p/q/¹ªq/Ã!qro O �Dµ<q/� � ½�Dt)¶!�mÃ�në³�� ± ¹ª��µ<qr�´É�Ã!�
p/oD¼`s/�&¶!�Ç��³	µR½��¹��m¶!o´pro�µ!o � ��µ�½�D��¹�p/��pÔ�Çnjo6¶!�������D��n²¶!��prqr��p�p/¹�µ��D¹�pÔ¼hoDs©�DnÑ��³�s/��pr��µ��
q/�D¶��Dp|µ!��prqr�2qrs©�����D� ��o ± o�nÁ� ¼ µ��D��¹�¶��D¶!�Ô¶!�[qr��prq/��sR�D� ��Ã�n#�Dp)q�½� ± µ�¹ ± �Dp,µ »��o��e��¹]µ!����s/��p
��n ³�s/o ± ��p©p/�Dnj��µ<qro#¶!�Ep/¹�µ��D¹�p ¼ p/¹�o���½o
��¹ ± o�p �|Ï pÔ�9·H�DµVº± o�p���nÒ�DÉ<Ã�¹]p/¹�º±�»��oj¶!�E¶��D¶!o�p,�
± o�n#³�Ã!q/��º±�»��oE����s/��n ± �Dn#¹�µ ��o�³���s©�2��³���¹ ± ��º±�»��o�¶!�|¼h�bs/s©�Dnj��µ<q/�DpV¶!�Rn#o�µ�¹ªqroDs©�Dnj��µ<qro
��¶�¹�����µ[½o�prq/¹ ± o&���Dpr���D¶!o&��n p/¹�µ��D¹�p)����³��bs©¹�n#��µ(q/�D¹�pR�����6�Dnj��p�t6¶���p/p/��¼hoDs©n#�6tR½� ± �D¶��
·D�,+�nm�D¹�pVs/���ª�b·��Dµ(qr����³�s©¹�njoDs©��sÐ�DpVq�½� ± µ�¹ ± �Dp ± ��³��-+b��p)¶!����6qrs©�D¹ªs)¹�µ�¼`oDs©nm��º±�»��o�¶���prqr��p
q/¹�³�o�p�¶!�¾p/¹�µ��D¹]p �EÏ ³�s©��pr��µ(qr�&qrs©�����D� �!o ± s?¹��m³��bs©p/³�� ± q/¹�·H�Dp�¶!�¾��³�s©¹�njoDs?�Dnj��µ(qroÌ¶!�
q�½� ± µ�¹ ± �Dp2¶!���Dµ[½�D��¹�pr�E���Dp/���D¶��j��nËnjo6¶!���ªo�p �

�2p¼h�bs/s©�Dnj��µ<q/�Dp�njo�p/qrs©�D¶��Dp�µ!o ± ��³£½Â q/Ã��ªo � ¼`oDs©�Dn qr��p/q/�D¶��Dp�µ!o�p ± o�µ��/Ã�µ<qro�p�¶!�
¶��D¶!o�p ± ��s©¶�¹ªo9·��Dp ± Ã�����s[��s/��pr³�¹�s©��q�½oDs©¹ªo!t!��o�p[s/��p/Ã���q/�D¶!o�p�¶!�¸p©Ã��Dp���³���¹ ± ��º±�»oD��p[¼hoDs©�Dn
��³�s/��pr��µ<q/�D¶!o�pÔ�E¶�¹�p ± Ã�q/¹�¶!o�p|µ�o�p ± ��³£½Â q/Ã��ªo�p � ��~�t6s/��pr³�� ± q/¹ª·��Dnj��µ(qr� � � ��prq/�j¶�¹�p/pr�bs �
q/� ± ��o¿¼hoDs©�DnÒoD��q/¹�¶�o�p�njo6¶!���ªo�p ± ��³��-+b��p�¶!� �D�bs?��s2p/¹�µ��D¹�pÔp/¹�µ<q<½�bq/¹ ± o�p[¶!�e � À t�njo��
¶����ªo�p ± ��³��-+b��pÔ¶����b¼`�bq/Ã���sÃ�n#�E³�s/��¶�¹�º±�»��o¸n&Ã��ªq/¹ ± �Dµ��D�	µ!o�p|¶��D¶!o�pR¶�o ] O � t(njo6¶!���ªo�p
� �bo�� � Ã.+,+%$ � ��Ã!s/o�µÛ¶���p©��q/Ã!s©��º±�»��om¶!��o �6¹ �����µ�¹�o#µ!o#p/�Dµ ��Ã!�Dt!��p/q/Ã�¶!o�p³�s/���]¹�n#¹�µ���s©��p
��nÑnjo�µ�¹ªqroDs?�Dnj��µ(qro´¶!����³�µ,½��¹��#Ã�q/¹���¹/+��Dµ�¶�o��epr��q<½� ± µ�¹ ± �Dp[µ!��Ã�s/o�¶�¹ª¼hÃ�p/�Dp �

� ± s/��¶�¹ªq/���epr�ÔÉ<Ã��,���Dµ�½�D��¹]pr�R�	�Dpr���D¶�����n njo�¶����ªo�p�³�o6¶!� ± o�µ(qrs©¹���Ã�¹ªs�µ�� ± o�n#³�s/���
��µ�p »��oÙ¶!�#¶!�bqr�bs?n#¹�µ��D¶!o�p�¼h��µ��o�nj��µ�o�p ¼ p/¹ªo��9½o
��¹ ± o�pbt£�D�8½��nõ¶!�j³�o�p/p/¹ª��¹]��¹ªq/��s[oÜ¶!��pr��µ��
·Do���·�¹�n#��µ(qroÎ¶!�jµ!o@·H�Dp�q<½� ± µ�¹ ± �Dp¸¶!�j¶�¹]����µ�½o�prq/¹ ± oÛ�jnjo�µ�¹�qroDs©�Dnj��µ<qroÙ¶!�¾³�� ± ¹ª��µ<qr��p �
Æ oDs6½��nÛt!����³	��¹ ± ��º±�»��o¸¶!��p/q/�Dp)q<½� ± µ�¹ ± �Dpbt6³�s?¹�µ ± ¹ª³��D�]nj��µ(qr��Å�DÉ�Ã!�����Dp)s©����� ± ¹ªo�µ��D¶��Dp�Å��qr���
oDs?¹���¶!�)p/¹]prqr��n#�Dp£¶�¹�µ���Dn#¹ ± o�p>µ »��o��e��¹�µ!����s/��p�t@�D¹�µ�¶��³�s/� ± ¹�p/�Ôp/�bs£qr��prq/�D¶�� �|Ï ³�s©¹�µ ± ¹ª³	�D�

l�� ~
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��p ± oD³�o�¶!��prq/�2¶�¹�p/pr�bs©q/��º±�»��o2¼ho�¹�qr��prq/��s�o2Ã�pro2¶!��p/q/�Dp£¼h�bs/s©�Dnj��µ<q/�Dp�¶!�|njo6¶!�������D��n µ!o�p
p©¹�µ��D¹�p���6³��bs©¹�nj��µ<q/�D¹�pÔ�Ço�p�s/��p/Ã��ªq/�D¶!o�p�oD��q/¹�¶!o�p�¶!��n#o�µ�prqrs©��s©�DnÑÉ<Ã���q/�D¹�p�q�½� ± µ�¹ ± �Dp
³�o6¶!��n pr�bs,nÇÃ�¹�qroÚ½Ã!qr��¹�p|µ��E�Dµ�½�D��¹�pr�Ô� ± o�nj³�s/�b��µ�p »��oÇ¶!��¼h��µ��o�nj��µ�o�p ± ��s©¶�¹ªo@·H�Dp ± Ã������
s©��pR��s/��pr³	¹ªs©��q�½oDs©¹ªo�p�t(³�o�¹�p,�¸·��D��¹�¶���º±�»��o¾¶!o�pnjo6¶!���ªo�pRoD��q/¹�¶!o�p�t<��nÍ·½��s©¹ªo�p�Dpr³�� ± qro�pbt
p/�¾��³�s/��pr��µ<qro�ÃØp/��q/¹�pr¼G��q�½oDs©¹��Ì¹�µ ± �]Ã�¹�µ�¶!oj³�s/��¶�¹�º±�»oD��pE��¹�·<s/��p ± o�n ½Â µ�¶�¹ ± ��p M�NÈO!P p�p/���
q/¹]pr¼h��q�½oDs?¹ªo�p � ��D��¼h��qro&¹�µ�¶�¹ ± ��É�Ã!��o�p)¶��D¶�o�p)¼hoDs©�DnÄnjo6¶!�����D¶!o�p)s©�-+bo���·D����n#��µ(qr� ± o�n
p©Ã ± ��p/pro!t�µ »��o#oD��prq/�Dµ<qr�¸� ± o�nj³	�ª���6¹]¶��D¶!�E¶!omp/¹]prqr��n#�jÉ�Ã!�Eo�p�oDs©¹ ��¹�µ!o�Ã �

Ï ³�s©¹�n#��¹ªs/oÈs/��p/Ã��ªq/�D¶�o
�Øp/�bs ± o�µ�p/¹�¶��bs©�D¶!o�µ!��prqr�Ûqrs?�����D� �!o ½�ÙÉ�Ã��Dµ<qro Å�Ø³�s/���
p/��µVº± �m¶!�&¶!�bqr�bs©n#¹]µ�¹�p/njojµ!o�p�¶��D¶!o�p ¼ p/¹ªo��9½o
��¹ ± o�p[�Dµ��D�]¹�p/�D¶!o�p � L �Ç¼G��qro!t�¼`oDs©�DnîoD� �
q/¹]¶!o�pRn#o�¶!����o�p|¶!�2·H��s©¹]����¹���¹�¶��D¶!� ± ��s©¶ ½Â � ± �ÇnÇÃ�¹�qroÇ¹�µ<qr�bs/��p/p/�Dµ<qr��p,�2s©oD��Ã�prqro�pbt<��É�Ã!�
��n#³�s/�����Dn Ã�n#�[³���s ± �������D�ª����q�½oDs©¹]�2³	��s©�[���6³���¹ ± ��s���p/Ã���¶�¹�µ ��Dn#¹ ± � �VÏ njo6¶!���ªo ¼ p/¹��
o��9½o
��¹ ± oE¶!��pr��µ<·Do��ª·�¹]¶!o2³�oDs L ���,o<�bs)�bqÐ�D� �
	 l v u x�� 	 ¶!��p ± s©¹ªqroEµ���pr�6º±�»��o ��� l ��q/�DnÇ�,½��n
��³�s/��pr��µ<qro�Ãj¹�µ�¶ ½Â ± ¹�o�p£¶!��prq/�2³���s ± ���]���D������q�½oDs©¹�� � ���Dµ�½�D��¹]pr�R¶!�³�s©��pr��µVº± ��¶!�,¶��bqr�bs©n#¹��
µ�¹�p/njo�É<Ã!�R¼`o�¹<�b¼h�bq/Ã��D¶���µ!o�p�¶��D¶!o�pV¶!�  � À ¶!�Rs©��qro�p 	 ��³�s/��p/��µ(q/�D¶���µ!o ± ��³£½Â q/Ã���o � t
p/�6º±�»��o � ��� �?t<µ »��o�¶!��p ± ��s/q/�E��³�s©��pr��µVº± ��¶!�Ô�D�ª����qroDs©¹ª��¶��D¶��µ��[·���s©¹�����¹]��¹�¶��D¶!� ± ��s?¶ ½Â � ± �
	 O o�Ã.+��Û�bqÇ�D� � t l vDvDv  '�o�nj��p��bq&�D� � t ����  '�o�nj��pbt ���� � �ÙÀ o�µ�p/¹�¶!�bs©�Dµ�¶!o��epr�¾o�p
¹]µ�¶ ½Â ± ¹ªo�p>n#��µ ± ¹ªo�µ��D¶!o�p �|o�p s©��p/Ã��ªq/�D¶!o�p�¶!�|njo6¶!�������D��n ¶!��p ± s©¹�qro�p£µ!��prqr�|qrs©�����D� �!o!t�½�
s?�-+bo)½��·D���<�D¶�nm¹ªq/¹ªs É�Ã!� ��½�qrs©��º± o�p�¶!�|¶��bqr�bs©n#¹�µ�¹]p/njo³�s/��pr��µ<qr��p£µ��Dp p<½�bs©¹ª��p�qr��nj³�oDs©�D¹�p
¶��; � À ¶!�&s©��qro�pbt�³�oDs�½��n²³���s/� ± �¾���6¹]prq/¹ªs��b¼`��¹ªqro�p�µ »��o��e¶��bqr�bs©n#¹�µ ½Â prq/¹ ± o�p2³�s/��pr��µ<qr��p
µ�� ¼ p/¹ªo��ªo
��¹]�2��µ<·Do��ª·6¹�¶�� � ½P ³�o�p/p�½Â ·D����É�Ã!�Ôq/�D¹�p|¶�¹�prq�½Ã!s©��¹ªo�p�³�pr��Ã�¶!o��e�D������q�½oDs©¹ªo�pÐpr���/�Dn
³�s/o9·D��µ�¹���µ(qr��pÔ¶!� l �|s/���D��¹�n#��µ(q/��º±�»oD��p ± o�nj³	�ª���6�Dp,��n n#�D� ���Dp,¶�� ± o�µ<qrs/o��ª�E¶!��s/����Ã��
�]��º±�»��o ± ��s©¶£½Â � ± �6t � �Es©Ã ½Â ¶�oÎ¶!�b·�¹]¶!oÚÅ�Dp ± ��s?� ± qr�bs9½Â prq/¹ ± �Dp¾¶!�´nj��¶�¹�º±�»oD��pÇ���Dpr���D¶��DpÇ��n
s©� ± �b³�qroDs/��p2��qrs©�Dµ�p/nm¹�p/p »��o#¶!�Ç¹�nj³�Ã��]pro&µ��bs/·Do�pro!t�o�Ã � � ± o�nj³������6¹�¶��D¶!��¶!� ± o�µ<qrs/o��
�]�D¶!oDs/��p ± ��µ(qrs?�D¹�p ± Ã��/�DpÔ��º±�»oD��p�� ± �����DnÒ³	��s/� ± ��µ�¶!oj�D�ª����q�½oDs©¹]�DpÔÉ<Ã��Dµ�¶!o¾oD��pr�bs/·��D¶��Dp
��nî���D¹��!�j¶�¹�nj��µ�p »��o �

� ± s/��¶�¹ªq/���epr�ÛÉ<Ã��Ì�
njo6¶!�������D��nÊnjo�p/qrs©�D¶��
µ!o ± ��³£½Â q/Ã���o
~�t)��nÊ¶��D¶�o�p¾s/��pr³�¹��
s?��q�½oDs©¹ªo�pbtV¶!��njo�µ�p/qrs/o�ÃØ¼hoDs/qr�#³�s/��p/��µVº± �Î¶!�m¶��bqr�bs©n#¹�µ�¹]p/njoÛµ!o�p¸p©¹�µ��D¹�p����6³��bs©¹�nj��µ��
q/�D¹]pbtHµ »��o[oD��prq/�Dµ<qr�� ��¹ª³2½oDqr��pr�|¶��Ô³�s/��pr��µVº± �2¶!�)³���s ± ���]�Dp£�D�ª����q�½oDs©¹]�Dp �|Ï p>s/��p/Ã��ªq/�D¶!o�p
n#o�prqrs©�D¶!o�p�µ��¿pr�6º±�»��oÎ~ � � pr�jnjo�prqrs©��s©�Dn Ã�nÑ³�o�Ã ± o´n#��� �!oDs/��p�É�Ã!�¸o�p�s/��p/Ã��ªq/�D¶!o�p
oD��q/¹�¶!o�p)³�oDs À ��oÇ� N �b��p 	 ���� �?t!� ± o�µ ¼ s©nm�DnÁ� ± o�µ ± ��Ã�p »��o&qrs©��º± �D¶��Ç³�oDsR�DÉ�Ã!���ª��p
³���p/É�Ã�¹�p©�D¶!oDs/��p%M�¶!�[É�Ã!����½��¼`oDs/qr�2�b·�¹]¶ ���µ ± ¹��¸¶��[¶!�bqr�bs©n#¹]µ�¹�p/njo�µ�o�p|¶��D¶!o�pR¶!o ] O � �

Ï Ã!qrs/oj¼G��qro ± o�µ ± �]Ã�p/¹ª·Do#¹�n#³�oDs©q/�Dµ(qr���#p/�bs[�ª�b·��Dµ(q/�D¶!o×½�&É<Ã��Dµ(qroÈÅ�#³�o�p©p/¹ª��¹��]¹�¶����
¶��#¶!�¾��nj³�s/������s¸�Dp�¼`�bs/s?�Dnj��µ(q/�Dp¸¶!�#njo6¶!�������D��n ³���s©�Ì���6qrs©�D¹ªs�¹]µ!¼`oDs?n#��º±�»��o ½Ã!q/¹�� �
� ��prqr� ± �Dpro!t	��qrs©�9·)½��p�¶!�¸�Dµ[½�D��¹�pr�E¶!��·��D��¹�¶���º±�»oD��p�µ!o�p[¶�¹ª·D�bs©pro�p�n#o�¶!����o�pÔ��³�s/��pr��µ<q/���
¶�o�pbt(� ± s/��¶�¹�q/���epr��É<Ã����DpÐs/�b³�s/��p/��µ(q/��º±�»oD��pRµ »��o��e��¹�µ!����s©��pÐp »��o ± ��³��-+b��p|¶��Ôs/�b³�s/��pr��µ<q/��s
�¿³���s ± �����Ì¶!�bqr�bs©n#¹�µ£½Â prq/¹ ± �#¶�o�pEp/¹�µ��D¹�p ¼ p/¹ªo��9½o
��¹ ± o�p���prq/Ã�¶��D¶!o�p �ÇÀ o�µ�pr��É*)Ã!��µ<qr��nj��µ��
qr�Dt��´³	��s/q/¹ªs�¶!��p/pr�¾s/��p/Ã��ªq/�D¶!o!t>� ± s/��¶�¹ªq/���ep/�#É<Ã!� ½�¾³�o�p/p�½Â ·D������nj³�s©������s�q�½� ± µ�¹ ± �Dp¸¶!�
¹]¶!��µ(q/¹ ¼�± ��º±�»��o�³���s©��³�s/o��r�bq/��s|¼h�bs/s©�Dnj��µ<q/�Dp|¶!��¶�¹�����µ�½o�prq/¹ ± o¸�[njo�µ�¹ªqroDs?�Dnj��µ(qro ��� n
��p/q/Ã�¶!oØ¶!� ± �DproØ³���s©�È·D�bs©¹ ¼	± ��s¾�È³�o�p/p/¹���¹���¹�¶��D¶!�#¶!�Ì¶�¹�����µ�½o�prq/¹ ± o
�DÃ�qro�n�½��q/¹ ± o�¶!�
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��³	µR½��¹��
¼`o�¹[��³�s/��pr��µ<q/�D¶!o���nj³�s/�����Dµ�¶!o��epr�Ûo -/.103254(6�7�798 -/.96 <�0?> � � »��o�oD��prq/�Dµ<qr�
qr�bsp/¹�¶�o�¼`��¹�qro&¶!�[¼`oDs©nm��³�s/���]¹�n#¹�µ���s9t�njo�prqrs/o�Ã �Ds©�Dµ�¶!�2³�o�p/p/¹ª��¹]��¹�¶��D¶!�,¶!�2��³	��¹ ± ��º±�»��o
³�s�½��q/¹ ± � 	 ��³�s/��p/��µ(q/�D¶!o¿µ!o ± ��³£½Â q/Ã��ªom~�t�pr�6º±�»��oÌ~ � � � �

À o�µ ± ��Ã�¹]µ�¶!o!t!o�p�¼`��µ �o�nj��µ!o�p ± o�nj³��ª���6o�p[³�s/��pr��µ<qr��p�µ�o�p[³�s©o ± ��p/p/o�p ¼ p©¹ªo���½o
��¹ ± o�p
³�o6¶!��nî¹]µ�¶�Ã.+�¹ªs2�m³�s©��pr��µVº± �¿¶!�¸Ý�Ã�q/Ã���º±�»oD��p�É<Ã!�&³���s/� ± ��n²qr�bs ± ��s©� ± qr�bs9½Â prq/¹ ± �Dp��D�ª���
��q�½oDs?¹��Dp&��n ¶��D¶!o�p&����³��bs©¹�n#��µ(q/�D¹�p�t�³�oDs6½��nÛt)¶��´¼hoDs©n#� �D�bs©�D��tÐo�p&s/��p/Ã��ªq/�D¶!o�p¾¶!��p��
± s?¹ªqro�pÛ� ± ¹�n#� ± �bs/q/¹ ¼	± �Dn o�Ã�proÖ¶!�È¼`�bs/s?�Dnj��µ(q/�DpÙ��¹ ���D¶��Dp�Å�×qr�boDs©¹��×¶!�Øp/¹]prqr��n#�Dp
¶�¹�µ���Dµ�¹ ± o�p&µ »��o��e��¹]µ!����s/��pbt)³�o�¹�pÇ���!¹�prqr��n ¹�µ�¶£½Â ± ¹ªo�p¸¶��Ü³�s/��pr��µVº± �
¶!�Ì¶!�bqr�bs©n#¹]µ�¹�p/njo �
Æ oDs�o�Ã!qrs/o¿���D¶!o!t��Dp���³	��¹ ± ��º±�»oD��p�¶!�b·D��n ± o�µ�p/¹�¶!�bs?��s2�´���6¹�p/q9���µ ± ¹��´¶���prqr��p[�b¼h��¹ªqro�pbt��
³�s©¹�µ ± ½Â ³	¹ªo!t<µ »��o��e¶��bqr�bs©n#¹�µ ½Â prq/¹ ± o�pbt�¶!�b³���µ�¶���µ�¶!o¾¶!o ± �Dpro#��nÑÉ<Ã���prq »��o �

Ï p#s/��p©Ã��ªq/�D¶!o�pj��n njo�¶��������D��n njo�p/qrs©��s©�Dn ± o�n#o njo6¶!���ªo�pj³�o6¶!��n ± o�µ<qrs©¹��
�	Ã�¹ªs³���s©�jÃ�nÒn#��� �!oDsÔ��µ<qr��µ�¶�¹�nj��µ<qro#¶�� ¼ p©¹ªo��ªo
��¹��&��µ<·Do��ª·�¹]¶�� �,Ï ��prq/Ã�¶�o#¶!��njo��
¶����ªo�p�¹�¶!��µ<q/¹ ¼�± �D¶�o�pE¶!��njo�µ�prqrs©o�Ã�pr�bs¸Ã�nm�Û¼`�bs©s©�Dnj��µ<q/�Î¹�µ<qr�bs/��p/p/�Dµ<qr�#³���s©�Îqr��prq/��s
��¹ª³[½oDqr��pr��pÔ�¸³�s/o ± Ã!s©��sÔoD��qr�bs�s©��pr³�o�prq/�Dp�³���s?�j¶!�bqr�bs©n#¹�µ��D¶!o�p¼`��µ �o�nj��µ!o�p[�]¹ ���D¶!o�p¸Å�
¼ p/¹ªo��ªo
��¹�� � � nî������nj³	�ªom¶!��s©��p/Ã��ªq/�D¶!o#µ���prqr�¸pr��µ<q/¹�¶!o×½�&�#�Dµ�½�D��¹�p/��¶�� ��¹ª³2½oDqr��pr�¸¶!�
É�Ã!�&�#³���s ± ���]�mµ »��o��e¶!�bqr�bs?n#¹�µ ½Â p/q/¹ ± �#¶��� � À ��prq�½�¿�Dp/pro ± ¹��D¶��
Å�Dp ± o�n#³�o�µ���µ(qr��p�¶��
�	�Dµ�¶��#¶!o ± ¹ ± �ªom¶!� l  pr����Ã�µ�¶!o�p � � o ± ��³£½Â q/Ã���o � t	�´njo�¶��������D��n � ± �D¹��!�#��s©�Dµ ± ���
�Ç� � ± �D¹��!�j³�s/�bq/���#��³�s/��pr��µ<q/�D¶�� ± o�µ<q9���n ¹�µ�¶ ½Â ± ¹ªo�p¶!��prq/� ± ��s©� ± qr�bs9½Â prq/¹ ± � �

� à�� � ã2ä !�� #¾ô %èÔã
&È½�#Ã�nm�jp/¹ ��µ�¹ ¼	± ��q/¹ª·H�&³�s©��pr��µVº± �j¶!�¸¶��bqr�bs©n#¹�µ�¹]p/njo¾µ!o�p ± o�µ��/Ã�µ<qro�p[¶!��¶��D¶�o�p��Dµ����
�]¹�p/�D¶!o�pbt¹�µ�¶�¹ ± �D¶!oØ³����ªo�pjqr��prqr��p¿��µ<·Do��ª·D��µ�¶!oÚnjo6¶!�������D��n �Ü³�s/��¶�¹rº±�»��oÕµ��Dpmp�½�bs?¹ª��p
qr��n#³�oDs?�D¹�p � ��D��¼G��qro¿s©�b·D�����ÌÉ<Ã!� ½�¾³�o�p/p�½Â ·D���£oÌÃ�pro¿¶��Ç¼h�bs/s©�Dnj��µ<q/�DpE��¹ ���D¶��Dp¾Å�¿qr���
oDs?¹��Ì¶!�#p/¹�prqr��nm�DpE¶�¹�µ���Dn#¹ ± o�p�µ »��o��e��¹�µ!����s/��p�³	��s©�Ì�Dµ�½�D��¹�pr�¾�#njo6¶!�������D��nó¶��#p/¹�µ��D¹�p
�	¹ªo�n ½��¶�¹ ± o�pÔ���6³��bs©¹�nj��µ<q/�D¹�pbt ± ��s?¶�¹ªo9·��Dp ± Ã��]��s/��pÔ�Es/��pr³	¹ªs©��q�½oDs©¹ªo�p �

Æ o6¶!���epr�E³���µ�p©��sµ�o¾¶���pr��µ(·Do���·�¹�n#��µ(qro#¶!��q�½� ± µ�¹ ± �Dp[¶!�E�Dµ�½�D��¹�pr��¶!�Ep�½�bs©¹ª��p�s/����¹�p��
qrs?�D¶��Dp¸¶!�m³�� ± ¹ª��µ<qr��p����Dpr���D¶��Dp���n÷n#o�¶!���]���D��në¶!�mp/¹]prqr��n#�Dp�µ »��o��e�]¹�µ!����s/��pbt�Ã�n#�
·D�,+�É�Ã!�njo6¶!���ªo�p�oD��q/¹�¶!o�pV�Dp/p©¹�n#¹�����s?�Dn ± ��s©� ± qr�bs9½Â prq/¹ ± �DpÐ³�s	½o��6¹�nm�DpÅ�DpÐ¶!o�pVp/¹]prqr��n#�Dp
s©���D¹�p �

Æ oDs ¼ nÎtH��njo6¶!�������D��n njo�prqrs©���epr�Ã�n#�[¼`�bs©s©�Dnj��µ<q/�2¹�µ<qr�bs/��p/p©�Dµ(qr�µ���qr��µ<q/��q/¹ª·��
¶�� ± o�nj³�s/�b��µ�¶!�bsVnj��� �!oDsV¶!�bqr�bs©nm¹�µ��D¶!o�p£³�s/o ± ��p/pro�p ¼ p/¹ªo��9½o
��¹ ± o�p£�,qr��prq/��s���¹�³[½oDqr��pr��pbt
± o�µ<qrs©¹ª�	Ã�¹�µ�¶!o[³���s©����p/q/Ã�¶!o�p��R³���p/É�Ã�¹�p©�Dp£¶!o�pVnj� ± �Dµ�¹]p/njo�p��Dp/pro ± ¹��D¶!o�p � �2¶�¹ ± ¹ªo�µ��D���
n#��µ(qr�Dt ± �bs/q/¹ ¼�± ���epr�ÔoEpr��ÃjÃ�proEµ!oE¶!��pr��µ<·Do��ª·�¹]nj��µ(qro�¼GÃ!q/Ã!s/oE¶!�q�½� ± µ�¹ ± �Dp|µ<Ã�nÚ½�bs?¹ ± �Dp
± ��³	�-+b��p[¶!� ± o�nj³�oDs[n#o�µ�¹ªqroDs/��pbt�¶�¹�����µ!o�prq/¹ ± �D¶�oDs/��pÔ�DÃ!qro�n�½��q/¹ ± o�p2�E��É�Ã�¹ª³��Dnj��µ<qro�p
�	¹ªo�n ½��¶�¹ ± o�p �
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	 0�
�.%@ 0 4 B��B50?@��0��3B�� 0�� O Ã �D�bs/���epr�Ènj��� �!oDs?��s´oÚnjo�¶����ªo ¼ p©¹ªo���½o
��¹ ± o ³�s/oD³�o�prqroÕ³�oDs
L ���,o��bsÔ�bq�D� � 	 l v u x��?t ± o�µ�p/¹�¶!�bs?�Dµ�¶!o��epr��µ!o9·Do�p�n#� ± �Dµ�¹�p/njo�p ¼ p©¹ªo���½o
��¹ ± o�pR�2o�Ã�qrs©�Dp
��¹ª³[½oDqr��pr��pRs©�-+bo)½��·D��¹�p³���s?�¸¶!�bqr�bs©nm¹�µ��D¶!o�pR�b¼`��¹�qro�p 	 nm�D¹�pR¶��bq/�D� �!��pbt�·D�bsÔ�Ç¶�¹]p ± Ã�p/p »��o
µ��¾³[½��� �	��� � � �

� B��N@ 0�
d.������N.����� O Ã �D�bs/���epr�¿qr��µ(q/��sjoD��qr�bs#n#�D¹�p&¹�µ�¶ ½Â ± ¹�o�p�¶��Èµ���q/Ã!s/�,+��È�D�ª���
��q�½oDs?¹��¾¶!o ± ¹ ± �ªoj¶!� l  pr����Ã�µ�¶!o�pµ��/ � À�� ��� ��Ã�n#�DpÔ�D�ªqr�bs?µ���q/¹ª·��DpR³	��s©�&��prq/Ã�¶���so
³�s/oD���ª��n#����prq »��o&¶!��p ± s©¹�q/�Dp)��pr����Ã�¹�sNM l � � ¹���qrs©��s|�DpÐ���Dµ�¶��Dp�� � �P& � ± o�nÄq�½� ± µ�¹ ± �Dp
�D¶���É<Ã��D¶��Dp2³	��s©�¿qr��µ(q/��sE³�s©��¶�¹/+b�bs�pr�b³���s©�D¶��Dn#��µ(qr� ± �D¶��ÌÃ�n#�¿¶��Dp ± o�nj³�o�µ!��µ<qr��pbt
� ��qr��µ(q/��sÇoD��qr�bs¸njo6¶!���ªo�pEpr����Ã�¹�µ�¶!oÛ�Ûnj�bqro6¶!o��ªo
��¹��Û��³�s/��pr��µ<q/�D¶��Dp¸µ��Ûp/�6º±�»��o ����� t
³�oDs6½��nÒÃ�p©�Dµ�¶!o¸��µ<qrs©�D¶��Dp! 	 S � ± o�µ(qr��µ�¶�o¾��³���µ��Dp ± �D¶��¾Ã�nm�Ç¶��Dp,¼hs/��É*)Ã ���µ ± ¹��Dp�"$#&%
�'")(*% �

	 0�
�.%@,+-�d./.0
�+21 4 � �43 s65$785)9 ��o�pE¼hÃ�q/Ã!s/o�pE³�o6¶;:�n ± o�µ�p©¹�¶;:bs65�s<5Ünjo6¶;:�9=5��):�n
� ± 5D¹ �>5 ± ¹�µ.+�5��Ú¶?5  � À t,o�Ã p@:��@56t ± o�µ�p/¹�¶;:bs�5Dµ�¶!o��ep@:Ü¼:�µ��o�nA:�µ!o�p ¼ p/¹ªo�9�½o
��¹ ± o�p´qB5)9
É�Ã?5)9Ôµ!oØµ!o6¶;:�9ªoØ¶;: L :��,o�:bsC:bqA5)9�D 	 l v u x��?tÔ³�oDs�½:�nE:b¼:bq/Ã85Dµ�¶!o��ep@:F:�prq/¹]nA5�º±�»5�oÕ¶;:
³G5�s �5DnH:bqrs/o�pID

� +?<J
3B#0�K;+)L#B�+$�/�M3 :�µ(qB5�s¾njo6¶;:�9=5�s¸¶?5D¶�o�p¸¶;:#³G5 ± ¹N:�µ(q@:�p ± o�n ± 5�s©¶�¹ªoD³85�q/¹O5Dp 	 qB5)9
É�Ã?5)9�µ?5mp@:6º±�»5�o � D � �P:¸·):bs?¹ ¼�± 5�s�É<Ã?5D¹]p[¶�¹ª¼Q:bsB:�µVº± 5Dp[³�o�¶;:�nÑp@:bs�·�¹�p/qB5Dp2µ!o�p2njo6¶;:�9ªo�p
o)7�q/¹�¶!o�pbt ± o�n sB:�9=5�º±�»5�o�Å5DÉ<Ã?:�9N:�p�o)7�q/¹�¶!o�p2³85�s65´³85 ± ¹N:�µ<q@:�pEµ!oDs©nA5D¹]pIDSRRprq@:Çqrs�5$785)9 �!o
³�o6¶;:Ô³�s/oD³	¹ ± ¹=5�sÐoT:�prq/Ã�¶!oÇ¶;:�nA: ± 5Dµ�¹�p/njo�pR¶;:[¶�¹O5���µ�½o�prq/¹ ± o<5DÃ�qro�n�½5�q/¹ ± o!t>:�¼�5 ± ¹=9�¹ªqB5�s
oU:�prq/Ã�¶!o#¶;: ± 5DÃ�pB5Dp�³85�qro ¼ p/¹ªo�9�½o
��¹ ± 5Dp2¹�µ�¶�¹ ± 5Dµ�¶!o¾µ!o9·Do�p[q/¹ª³�o�pÔ¶;:�qrs65�qB5DnH:�µ<qro�pID

VW�XL�+��%B50?>G+?< B5.6
�+�
�.-� R|¼:bq/Ã?5�s&Ã�nY:�prq/Ã�¶!oÙ¶?5Ûµ »5�o���:�p/qB5 ± ¹ªo�µ?5�s©¹N:�¶85D¶;:´¶;:´p/¹�µ?5D¹�p
¶?:/ � À 5�qrs�5�·)½:�p&¶;:Z:�prq/¹�nU5�º±�»5�oÙ¶;:jnjo6¶;:�9ªo�p[:�n �B5Dµ;:�9=5DpE¶;:�pB9]¹/+�5Dµ(q@:�p�D � :�prq@: ± 5��
p/o!t\5DpE¶�¹ª¼:bs6:�µVº± 5Dp[o)7	p@:bs/·$5D¶?5Dp�³�o6¶;:�nÑp@:bs ½Ã!q@:�¹�p�µ?5 ± o�nj³�sB:I:�µ�p »5�o¿nH:�9 �!oDs�¶?:�prqB5Dp
Ý	Ã!q/Ã?5�º±�»o):�pID

VW�XL#6?
�0]
�0$��.:0-
�.9@,0^� -[_S`P	a_b
�.c+�K�><�.%B�+�� � ±/d :�¶�¹=eB5��gf@:ÙÉ�Ã;:a5)9 ��Ã?hU5)f#¶?5)f
± 5 d 5 ± e@: d ½Â f@e/¹ ± 5)fm¶;i�fZhHi�¶?:�9Ni�f � �[jSk �l5$m d :�f@:�n�eB5)o?i�fHn?5�fB:>pq$r5$its&D � mui>o;:�hvf@: d
:�fBeBw?o?5)o?5)fIx�m\i d :��&:�hAm89Ni;x�m\i�n�e@i�f ¼ �>i�fID*y>5$7\:��gf@:Pz&w;:Pw8h{:�f@eBw?o;i'o;:�:�f@eB5$7G|=9=|=o?5)o?:
:�hlm\i�n�e@i�f ¼ �>i�fSmui>o;:<fB: d�}w;eB|=9~n?5U|On�e@: d m d :IeB5upq$r5$i�:�5)n }5)9=|Of@:�o;:'hHi>o;:�9Ni�fIxuz�w?5)n�e@i
5Am d :�f@:�n�pq 5Ho?:<5$m8n }:�|=5Ho;iCf@i�n;i;D���f@:>pq$r5$i�s&D=�

VW�XL#6?
�0c
�.U.\0?>B�L 0?<@+)����+�0�
d.C+XK�><�.9B�+�� ��hHi�n?|=e@i d 5upq$r5$iF:Aw?f@iFo;:Z�Q: dBd 5)hH:�n�eB5)f
5)w?e@i�h }5$eB| q 5)fA:�h�fB|=n?5)|Of'o?:Fm85 q |N:�n�e@:�f q i�h�5$m8n }:�|O5�o;i�f@i�n;i }:ah'w?|Ne@i d :�9N:I�^5)n�e@:
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G l HKJSL N OQPSRoV[rYaYP[Z \ G l HKJji ^ Li PSRUrYTYVYb[b \_^`PMg l G l HKJji r LOQPSRUTYTYaYb[Z \ G l HKJji a LsG l HKJji ^ Li PSRoaM^1V[TYZ \ G l HKJji a Li PSR�^`ZmTWZ[Z \ G l HKJji c Li PSR�^`V5c5^1b \ G l HKJji ^tr LkG l HKJqi ^Y^ LOQPSRoaWX[Xmrmc�\ G h HKJji r LsG l HKJji ^`P LOQPSRobYb[PYP5c�\_^`PMg l G5lnHKJji r@^ Li PSR cna[VmcYr'\ G��[HKJji ^ LsGmlWHKJji Z Li PSRUTYr[r@^ \ G h HfJqi ^tr LsG5ltHKJji Z LOQPSR&XmTYPYZ[V \ G h HKJji ^[^ LkGmltHKJqi b Li PSR cYcYTYTYb \_^`PMg l G��YHKJji X Li PSR�^`Z[VYVmT'\ GmlWHKJji X LOQPSRoV[rM^tcWa \ G l HKJji X LsG l HKJji r Li PSRoa[rYbYP5c�\ G l HKJji ^ LsG l HKJji ^ Li PSRUTYTmc5^nc�\ G l HKJji ^1P LkG l HKJqi a Li PSR&XmrYbmc'\ G l HfJqi ^tr LsG l HKJji V Li PSRob[TYVmcYT'\_^`PMg lOQPSRoa[T[rYTYb \ G l HKJji r LsG l HKJji ^ LOQPSRoa[TM^`Z[Z \ G l HKJji T LsG l HKJji T Li PSR�^`PmTWZ[b \ G h HKJji Z L

Hxwy V L

 |�����}�� ��� � � �X�
G h HKJML N OQPMR`^`aYP[Z \_^1P G h HfJqi ^ LOQPMRUaYZM^`X]\_^1P@g l GmltHKJqi r Li PMR TYTWZ5c�\ G h HKJqi r LOQPMR rWbYVYX]\_^1P@g l G h HKJqi c LOQPMR`^1TYrM^u\ G h HKJqi a Li PMRUaM^`b[V \ GmlWHKJqi ^ LOQPMR�cWrnXmV \ G h HKJqi ^ LsG5lnHKJji ^ Li PMR rYTnX[X]\ G h HKJqi r LsG l HKJji a Li PMR rYrnX5T'\ G h HKJqi ^ LsG l HKJji b Li PMR TWPYb[b \ G h HKJqi r LsG l HKJji ^ Li PMR`^`b[TYa \ G l HKJqi c LsG l HKJji ^ Li PMR`^�XS^1a \ G h HKJqi V LsG h HKJji ^ L
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G � HKJSL N OQPSRobM^trWZ]\ G � HfJ�i ^ Li PSR ctXmVYZ]\_^`P@g l G��[HKJji Z Li PSRoa[TYP[r \_^`P@g l GmlWHKJji r[T LkGmlnHfJ�i ^`Z LOQPSRUT[cWamc'\_^`P@geh G h HKJji rWX LkGmlnHfJ�i a LOQPSRUrWP[PYV]\ G��YHfJ�i a Li PSRUTWV[b[r \_^`P@g l G��[HKJji T LOQPSRobmcWVWX \_^`P@geh G l HKJji rWX LOQPSRUrWZ[P[T \_^`P@g l G � HKJji a LsG l HKJqi ^`Z Li PSR�^`Z[Zmc'\_^`P g l G l HKJji X LsG l HKJqi a Li PSRoaM^tr@^ \_^`P@g l G l HKJji rYa LkG l HfJ�i ^tc Li PSRoVmcWV[T \_^`P@geh G l HKJji V LsG l HKJqi V LOQPSR�^`VmrYT \_^`P@g l G l HKJji rM^ LkG l HfJ�i rWP Li PSR�^`ZS^1r \_^`P@g l G l HKJji ^[^ LkG l HfJ�i ^Y^ LOQPSR�^`b5c5^ \_^`P@g l G l HKJji r[r LkG l HfJ�i rYr Li PSR�^`P5cnb]\_^`P@g l GmlWHKJji rWX LkGmlnHfJ�i c Li PSRUTYrYP[r \_^`P@gehOQPSR�^Y^1VWX \ G��YHfJ�i b LkG��YHfJqi r LOQPSRUrWamTYr \_^`P@g l G h HKJji ^1Z LkG h HfJ�i ^1T Li PSR�^`Z[Vmc'\_^`P@g l G h HKJji ^[^ LkGmlnHfJ�i a Li PSR�^`Pmr[c'\_^`P@g l G l HKJji rYa LkG l HfJ�i r Li PSRoaYP[bmc'\_^`P@g l G l HKJji rYP LkG l HfJ�i ^1T LOQPSR�^`amTWb]\_^`P@g l G l HKJji r[T LkG l HfJ�i ^1r Li PSR�^`bmrWa]\_^`P@g l G l HKJji ^1V LkG l HfJ�i ^ Li PSRUrWVmrWV]\_^`P@g l G h HKJji r[T LkG l HfJ�i ^ Li PSRUrYTYbYV]\_^`P g l G h HKJji rWX LkG l HfJ�i c Li PSR�^1TYaYZ]\_^`P@g l G l HKJji rYP LkG l HfJ�i ^`P Li PSR�^tcWa[r \_^`P@g l G h HKJji r[T LkG h HfJ�i ^`V LOQPSR�^Y^1amc'\ G��YHfJ�i r L

Hxwy b L
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G l HfJML N OQPMRoV[aYP5c�\ G l HKJji ^ Li PMR c@^�XmZ \_^`PMg l G5lnHKJji r LOQPMRUT[rnX \ GmlnHfJqi a LsGmltHfJqi ^ Li PMRoamr@^nc�\ GmlWHKJji a Li PMR�^trYT[r'\ GmlWHKJji c Li PMR�^1bYV]\ GmlnHfJqi ^tr LsG5ltHKJji ^Y^ LOQPMR&X[X[a[a \ G h HKJji r LsG l HKJji ^`P LOQPMRob5ctX[X]\_^`PMg l G l HKJji r@^ Li PMR cWZYPS^u\ G � HKJji ^ LsG l HKJji Z Li PMR&XmVYPmr'\ G h HKJji ^tr LkG l HKJqi Z LOQPMRoa5cnV[Z \ G h HKJji ^[^ LkG l HKJqi b Li PMR�^tr@^tr'\ G � HKJji X Li PMR�^1bYZ[a \ G l HKJji X LOQPMRUTWX[Zmr'\ G l HKJji X LsG l HKJji r Li PMR&X5rYTmc�\ GmlWHKJji ^ LsGmlWHKJji ^ Li PMR&X@cnZ[Z \ GmlWHKJji ^1P LkGmltHKJqi a Li PMRoaYXmT[r'\ GmlWHKJji ^tr LkGmltHKJqi V Li PMRob[a[Tmc�\_^`PMg lOQPMRoaS^1rYb \ GmlWHKJji r LsGmlWHKJji ^ LOQPMRoa[Vmc'\ G l HfJqi T LsG l HfJqi T Li PMR�^1bmc@^u\ G h HKJji Z LOQPMR�^`X[a[b \ G h HKJji a Li PMRoa[PYPYX]\ G l HKJji b LsG l HKJji ^ L
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G h HKJML N OQPMR`^�X[P[b \_^1P G h HfJqi ^ LOQPMRUVYa[rYV \_^1P@g l GmltHKJqi r Li PMR�cnPYaYX]\ G h HKJqi r LOQPMRoX[P[r[T'\_^1P@g l G h HKJqi c LOQPMR`^`VYZmr'\ G h HKJqi a Li PMR rWZYb[b \ GmlWHKJqi ^ LOQPMR�cWTnXmV \ G h HKJqi ^ LsG l HKJji ^ Li PMRUaYPM^`X]\ G h HKJqi r LsG l HKJji a Li PMR rYrWP[b \ G h HKJqi ^ LsG l HKJji b Li PMRUVYPYZmr'\ G h HKJqi r LsG l HKJji ^ Li PMR`^tcnZ5c�\ G l HKJqi c LsG l HKJji ^ Li PMRUVM^�X[X]\ G h HKJqi V LsG h HKJji ^ LOQPMRoX5cWT[r'\ G h HKJqi V LsG h HKJji r L

Hfwy ^`P L
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G � HKJSL N OQPSRobM^trWZ]\ G � HfJ�i ^ Li PSR ctXmVYZ]\_^`P@g l G��[HKJji Z Li PSRoa[TYP[r \_^`P@g l GmlWHKJji r[T LkGmlnHfJ�i ^`Z LOQPSRUT[cWamc'\_^`P@geh G h HKJji rWX LkGmlnHfJ�i a LOQPSRUrWP[PYV]\ G��YHfJ�i a Li PSRUTWV[b[r \_^`P@g l G��[HKJji T LOQPSRobmcWVWX \_^`P@geh G l HKJji rWX LOQPSRUrWZ[P[T \_^`P@g l G � HKJji a LsG l HKJqi ^`Z Li PSR�^`Z[Zmc'\_^`P g l G l HKJji X LsG l HKJqi a Li PSRoaM^tr@^ \_^`P@g l G l HKJji rYa LkG l HfJ�i ^tc Li PSRoVmcWV[T \_^`P@geh G l HKJji V LsG l HKJqi V LOQPSR�^`VmrYT \_^`P@g l G l HKJji rM^ LkG l HfJ�i rWP Li PSR�^`ZS^1r \_^`P@g l G l HKJji ^[^ LkG l HfJ�i ^Y^ LOQPSR�^`b5c5^ \_^`P@g l G l HKJji r[r LkG l HfJ�i rYr Li PSR�^`P5cnb]\_^`P@g l GmlWHKJji rWX LkGmlnHfJ�i c Li PSRUTYrYP[r \_^`P@gehOQPSR�^Y^1VWX \ G��YHfJ�i b LkG��YHfJqi r LOQPSRUrWamTYr \_^`P@g l G h HKJji ^1Z LkG h HfJ�i ^1T Li PSR�^`Z[Vmc'\_^`P@g l G h HKJji ^[^ LkGmlnHfJ�i a Li PSR�^`Pmr[c'\_^`P@g l G l HKJji rYa LkG l HfJ�i r Li PSRoaYP[bmc'\_^`P@g l G l HKJji rYP LkG l HfJ�i ^1T LOQPSR�^`amTWb]\_^`P@g l G l HKJji r[T LkG l HfJ�i ^1r Li PSR�^`bmrWa]\_^`P@g l G l HKJji ^1V LkG l HfJ�i ^ Li PSRUrWVmrWV]\_^`P@g l G h HKJji r[T LkG l HfJ�i ^ Li PSRUrYTYbYV]\_^`P g l G h HKJji rWX LkG l HfJ�i c Li PSR�^1TYaYZ]\_^`P@g l G l HKJji rYP LkG l HfJ�i ^`P Li PSR�^tcWa[r \_^`P@g l G h HKJji r[T LkG h HfJ�i ^`V LOQPSR�^Y^1amc'\ G��YHfJ�i r L

Hfwy ^Y^ L
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G l HKJSL N OQPSRoVmc[cWr \ G l HfJqi ^ Li PSR�^1TYaYb]\ GmlnHfJqi r LOQPSR&X[b[aYV]\ GmlnHfJqi a LsGmltHfJqi ^ Li PSRUr[c@^1T \ GmlnHfJqi a Li PSR�^Y^1V[T \ GmlnHfJqi c Li PSRUr@^trWZ]\ GmlnHfJqi ^tr LsG5ltHKJji ^Y^ LOQPSR&X5cWaYZ]\ G h HfJqi r LsG l HfJqi ^1P LOQPSRoZ[rYVmc'\_^`P@g l G l HKJqi r@^ Li PSRob[TYPM^ \ G � HfJqi ^ LsG l HfJqi Z Li PSR&XmTYVYZ]\ G h HfJqi ^tr LsG l HKJji Z LOQPSR&XYX7^`a]\ G h HfJqi ^[^ LsG l HKJji b Li PSR�^`a[bmc'\ G � HfJqi X Li PSRUrWP[ZYa]\ G l HfJqi X LOQPSRUTWa[PWX \ G l HfJqi X LsG l HfJqi r Li PSRoaYZ[VYZ]\ GmlnHfJqi ^ LsGmltHfJqi ^ Li PSR&XS^ncna]\ GmlnHfJqi ^1P LsG5ltHKJji a Li PSRoaYZ[a \ G5lnHKJji ^1r LsGmltHfJqi V Li PSR c5^1b[T \_^`P@g lOQPSRoaYV[V \ G5lnHKJji r LkGmlnHfJ�i ^ LOQPSRoamc[cnV]\ G l HfJqi T LsG l HfJqi T Li PSRUrWP5cnb]\ G h HfJqi Z LOQPSR�^�X@cna]\ G h HfJqi a Li PSRoaYV[Z[T \ G l HfJqi b LsG l HfJqi ^ LOQPSRUrYTmcYc'\ G h HfJqi Z LsG l HfJqi r Li PSRoaM^1bYb]\ G h HfJqi a LsG l HfJqi ^ LOQPSRUr[cWPWX \_^`P G � HKJqi ^1r LsG l HfJqi ^ Li PSRUrYrYVmc'\_^`P G � HKJqi ^`P LsG l HfJqi ^ L

Hfwy ^1r L
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G h HKJML N OQPMR`^1rWZ]\_^`P G h HKJji ^ LOQPMR rWZmcWV \_^1P@g l GmltHKJqi r Li PMR TnX5cWa \ G h HKJqi r LOQPMR`^1rYrWX]\_^1P@g l G h HKJqi c LOQPMR`^1TYTWX]\ G h HKJqi a Li PMRUaM^`Z[Z \ G l HKJqi ^ LOQPMR�cnaYaYX]\ G h HKJqi ^ LsG l HKJji ^ Li PMR rnXmrYV \ G h HKJqi r LsG l HKJji a Li PMR`^tctX[X]\ G h HKJqi ^ LsG l HKJji b Li PMR TYrYr \ G h HfJji r LsG l HKJqi ^ Li PMR`^tcWr \ GmlnHfJji c LsGmlWHKJqi ^ L

Hfwy ^`a L
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G��YHKJSL N OQPSRobM^trYT \ G��YHfJ�i ^ Li PSR cnPmTWV]\_^`P@g l G��[HKJji Z Li PSRUrnX7^`V]\_^`P@g l GmlWHKJji r[T LkGmlnHfJ�i ^`Z LOQPSRUrWP[ZM^ \ G��YHfJ�i a LOQPSR�^`P[VYa]\_^`P@g l GmlWHKJji rWX Li PSRoVYV5cna]\_^`P@g l G � HKJji T LOQPSR�^1TYaYV]\_^`P@g l G � HKJji a LsG l HKJqi ^`Z LOQPSR�^Y^[^u\_^1P g l G l HfJqi ^`X LsG l HKJqi ^Y^ Li PSR&X[a[PWX \_^`P@geh G l HKJji r[T LOQPSRUr[cWaYZ]\_^`P@geh G l HKJji r[T LkG l HfJ�i rWa Li PSRUr[cWVYV]\_^`P@g l G l HKJji rM^ LkG l HfJ�i ^`V Li PSR�^`P[VYa]\_^`P@g lOQPSR�^`V]\_^`PMg l G l HKJji rYr LsG l HKJji r[r LOQPSR&XYX5rWa]\ G��YHfJ�i Z LkG��YHfJqi r LOQPSRUrWaYXS^ \_^`P@g l GmlWHKJji r[T LkGmlnHfJ�i ^1r LOQPSR�^`V[bM^ \_^`P g l GmlWHKJji ^tT LkGmlnHfJ�i ^�X LOQPSR�^`V5c5^ \_^`P@g l GmlWHKJji rWX LkGmlnHfJ�i rnX LOQPSR�^`P[PWX \_^`P@g l GmlWHKJji ^1b LkGmlnHfJ�i ^`b LOQPSR�^Y^[^�X \ G � HfJ�i r Li PSRoVWX@cWr \_^`P@g l G � HKJji ^ LsG h HKJqi ^tc Li PSR�^�XmVWX \_^`P@g l G l HKJji ^[^ LkG l HfJ�i ^Y^ LOQPSR�^1T \_^`PMg l G l HKJji rWP LsG l HKJji rYP Li PSRUrnXmVYV]\_^`P@g l G l HKJji rYa LkG l HfJ�i ^tc LOQPSRoZmcYT@^ \_^`P geh G l HKJji r[T LkG l HfJ�i ^`V Li PSRoaYV5cnV]\ G � HfJ�i c LkG � HfJqi a Li PSRUrWVS^`Z]\_^`P@g l G h HKJji rWX LkG h HfJ�i ^`P Li PSR�^`bmT'\_^1P@g l G h HfJqi ^tr LsG5ltHKJqi ^`V Li PSR�^1T[rYr \_^`P@g l G h HKJji rWX LkGmlnHfJ�i ^`a L
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