
���������
	���
�
������������������
����� �"!$#%��	��&�('��&')!��+*-,

.0/21�3�465�57498�:;/=<>4
?A@B1�:;C�.01D4FEHGBI�:J<
KMLBNPORQ>S�T�UWV%XZYP[ YPL;YPO\ S�]B^B[`_6aWbcVdYP[ ]AS�e [`XgfBhBNi_FV%Q>O

j�k%lnmBoqpZrds%ont%rdu%k�mBvdoFsJmBoBjFwntyxZzdm

{�| /2}D4(~
@B1�E9�
?A46<>GB/=@H�y46<gC0�1

�MNP[ V%Q>O>YPS�V��cVB[ ��OgNiX�[ YZ��MNP[ V%Q>O>YPS�V�fB���%fB� \ b
�Bo�m;��s&pPk�mBwFs�t%�BvJoJoMx��Jm�lR�Aj�oF�BwF�&x�o���s

���7�g�g�6�B�F�
��O�[ VJ��ORXZYP[ �d_6YPO0YP^BO9X�]AORQ�YPNi_FeMO>��Q>[ OgV%Q>��_�Qi^B[ Og�6_F�Be O(�J��Ni_FV% ;S�T¡X��JV%Qi^BNPS�VBS�L%X£¢&¤�¥¦b�§y[ YP^

¨ � \;© T0S; ;LBe`_6YP[ S�V�_FV% 0�B[ V%_FNP��OgNPNPS�N�aWQ>S�VdYPNPS�eJQ>S; ;ORXgfd[ V0YP^BO�e`_FNP��OcX��;XZYPOgTªe [ T0[ Y&§y^BOgNPO«YP^BO�VJLBT�a
�AOgN«SF¬�L%X�OgNiXgf�YP^BO­X�]BNPOR_� ;[ VB�
¬®_�Q�YPS�N«_FV% (YP^BO­Q>S; ;O��Be S;Qi¯0e OgVB�FYP^���S
YPS�[ V;°%VB[ YZ��±MhBS�N«��[ ��OgV9²�¤��«¢
Q>S; ;O
OgV%X�OgT£�Be ORXgfB§&O­]BNPS6�J[` ;O­T0O>YP^BS; BX«YPS�S�];YP[ T0[ ³gO­YP^BO
X�]AORQ�YPNi_Fe�O>��Q>[ OgV%Q>��_�XPX�LBT0[ VB��_(X�L%QgQ>ORXZa
X�[ ��O£XZYPNP[ ]B]B[ VB�� ;ORQ>S; ;OgNRfB¬2S�NcYP^BO£Qg_�X�ORXySF¬qOR´dL%_Fe�Ni_6YPO
_FV% �OR´dL%_Fe�]AS6§&OgNcL%X�OgNiXg±«h�[ V%_Fe e ��fA§&O£X�^BS6§
YP^%_6Y«YP^BO�]BNPS�]ASdX�OR �T0O>YP^BS; BXy_F]B]Be �0YPS0]BNi_�Q�YP[`Qg_Feqµ=°B¶;OR 9�Be S;Qi¯(e OgVB�FYP^A·&Q>S; ;ORX«_FV% 9�J[ Oge` �[ V9¬®_�Q�Yc_
X�[ T0]Be O
_FV% 9O>¸�ORQ�YP[ ��O�YPSJS�e�¬2S�Nc ;ORX�[ ��VB[ VB�0OgV%Q>S; ;OgNiXy_FV% � ;ORQ>S; ;OgNiX&¬2S�N�¢&¤�¥¦b
±

¹ º�»�¼7½q¾�¿¦À�Á&¼qÂ>¾�»

{�|2| 57@B/2}%Ã>3Ä/2}$Ã>ID4�Å6:J5�:;Å6/=Ã��$<>46GB/=@B}Æ@;Ç(Ã>ID4È.0:;1�3>3>/2:;}ÉE�1 | Ã>/=5 | 4nÊ�:;Å6Ån4F3>3ÄÅgI�:;}�}D4 | :J<>4�:;ÅgI�/=46ËJ:JÌ | 4ÍÌA�
3>1�Å6Ån4F3>3>/=Ë;4(3>/2}DG | 4nÊ�1�3�46<�CD4FÅn@�C�/2}DG�:;}�C�/2}%Ã�46<>ÇÎ46<>4F}�Ån4(Å6:;}�Ån4 |2| :JÃ>/=@B}ÈÏ�3�Ã�<g/=5�5�/2}DGAÐ
Ñ`ÒJÓ�ÔdÕZÖc×
I�/23�G;4F}D46<g: | /=Ø64F3
Ã�@(Ã>ID4�8�Ù0Ú { ÅgI�:;}�}D4 | :;3y3>ID@�Û£}H/2}ÜÑ ÝdÕZÓBÛ£ID46<>4�Ã>ID4­@;5�Ã>/2E¦: | 3�Ã�<g/=5�5�/2}DG�CD4FÅn@�CD46<c/2}�Ån@;<>57@;<g:JÃ�4F3yÚ�ÚÈ?�Þ
ß | Ã�46<g3�:JGB:;/2}�3�Ã��;46Ã
1�}�CD4FÅn@�CD4FC�1�3�46<g3�:JÃ­4F:;ÅgIÜ3>1�Å6Ån4F3>3>/=Ë;4�Å6:;}�Ån4 |2| :JÃ>/=@B}�3�Ã>:JG;4;Ö�à(46�¦Ã�@HÃ>ID40@;5�Ã>/2E¦: | /=Ã��
@;Ç�3�Ã�<g/=5�5�/2}DGá/23¦Ã>ID4â1�3�4Í@;Ç�.0:;1�3>3>/2:;}ÆÅn@�CD4F3Ä@;Ç0<g:JÃ�4�:J<>Ì�/=Ã�<g:J<g/ | �ãÅ | @B3�4"ÏÎÌ�1DÃÄ}D@;Ã | :J<>G;46<nÐ�Ã>I�:;}ÆÃ>ID4
Å6:J5�:;Å6/=Ã��Í@;Ç«Ã>ID4�ÅgI�:;}�}D4 | @;Ì�Ã>:;/2}D4FCÍÌA��<>4FEH@�Ë�/2}DG¦Ã>ID4�: | <>4F:;CD�ÜCD4FÅn@�CD4FCâ1�3�46<g36Ö�äi}ÍÃ>I�/23
Û�:F�;Ó�@;5�Ã>/2E¦: |
3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�H/23y:;ÅgI�/=46Ë;4FC¦ÌA��3>/2EH5 | 4�3>/2}DG | 4nÊ�1�3�46<cÅn@�C�/2}DG(:;}�CHCD4FÅn@�C�/2}DGDÓBÛ£/=Ã>I | /2}D4F:J<yÅn@BEH5 | 4næD/=Ã��
/2}çÃ>ID4�}A1�E9Ì746<9@;Ç£1�3�46<g36Ö�è0}D4�CD<g:FÛ
Ì�:;Å>éç@;Ç
3>1�Å6Ån4F3>3>/=Ë;4�3�Ã�<g/=5�5�/2}DGÜ/239Ã>I�:JÃ6Óy/2}çG;4F}D46<g: | Óy46Ë;46<>�ê1�3�46<
E�1�3�ÃHÃ�<g:;}�3>E¦/=Ã¦:JÃÄ:ÈC�/`ë746<>4F}%ÃH<g:JÃ�4;Ó�@;<ÄE�1�3�ÃHÌ74Ü<>4FÅn4F/=Ë;4FCÉ:JÃÄ:ÈC�/`ë746<>4F}%Ã�?�ì�~ | 46Ë;4 | Ó(Ï�1�} | 4F3>3�Ã>ID4
3�5�<>4F:;C�/2}DG�Û�:FË;46ÇÎ@;<gE¦39:J<>4H:J5�5�<>@;5�<g/2:JÃ�4 | �âÅgID@B3�4F}qÓMÛ£I�/2ÅgIá/23(/2EH5�<g:;ÅnÃ>/2Å6: | 1�}�CD46<�ÇÎ<>4FíA1D4F}�Ån��3�4 | 4FÅnÃ>/=Ë;4
Ç�:;C�/2}DGAÐgÖ
ÞyæD/23�Ã>/2}DGâ}D@B}D@;<>Ã>ID@;G;@B}�: | 8�Ù0Ú { 3���3�Ã�4FE¦3�Ñ î�ÓyïdÕ­:J<>4 | :J<>G;4 | �ÈÌ�:;3�4FCê@B}ã5�3�4F1�CD@JÊZ<g:;}�CD@BEðÛ�:FË;4nÊ

ÇÎ@;<gE¦36Ö«×
ID4
E¦:dæD/2E�1�Eñ3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån��@;Ç�<g:;}�CD@BE | �93�5�<>4F:;CÍÏ�3���}�ÅgID<>@B}D@B1�3RÐy8�Ù0Ú { ÓB/2}�Ã>ID4 | :J<>G;4
3���3�Ã�4FE | /2E¦/=Ã6ÓqÛ£ID46<>4HÃ>ID4Ä}A1�E9Ì746<(@;Ç­1�3�46<g3(:;}�CÈÃ>ID4Ä3�5�<>4F:;C�/2}DG�Ç�:;ÅnÃ�@;<�G;<>@�Û+Û£/=Ã>ID@B1DÃ0Ì7@B1�}�CáÛ£I�/ | 4
Ã>ID4F/=<¦<g:JÃ>/=@çÃ�4F}�C�3HÃ�@ê:çÅn@B}�3�Ã>:;}%ÃÄòcÓ�Û�:;3¦ÇÎ@B1�}�CÆ/2}óÑ ôdÕZÖ�8�:J5�:;Å6/=Ã��$/23¦:;ÅgI�/=46Ë;4FCÆÌA�É.0:;1�3>3>/2:;}Æ1�3�46<
Ån@�CD4�4F}�3�4FE9Ì | 4F36Ö�õ£@�Û�46Ë;46<FÓ�5�<g:;ÅnÃ>/2Å6: | 3���3�Ã�4FE¦3£E¦:Jé;4�1�3�4(@;ÇyC�/23>Ån<>46Ã�493>E¦: |2| Ê�3>/=Ø64�EH@�C�1 | :JÃ>/=@B}Ü: | 5�I�:dÊ
Ì746Ã>36ÓD3>1�ÅgIÜ:;3£ö0÷�?�àHÖ�×
ID46<>46ÇÎ@;<>4(/=Ã­/23�@;Ç&/2}%Ã�46<>4F3�Ã­Ã�@¦/2}%Ë;4F3�Ã>/=GB:JÃ�4(Ã>ID40574F}�: | Ã���/2}�:;ÅgI�/=46ËJ:JÌ | 4(3�574FÅnÃ�<g: |
4nå�Å6/=4F}�Ån��/2}�Å61D<><>4FC�ÌA��Ã>ID4�1�3�4(@;Ç�ö0÷�?�àHÖ
ø 4¦Ån@B}�3>/2CD46<0:�5�<g:JGBE¦:JÃ>/2Å�:J5�5�<>@B:;ÅgIáÃ�@âö0÷�?�à0Ê�EH@�C�1 | :JÃ�4FCá8�Ù0Ú { Ì�:;3�4FC�@B}È:J5�5 | ��/2}DGÄ3>/2}DG | 4nÊ

1�3�46<�Ì�/2}�:J<>�ÆÅn@�C�/2}DGã:;}�CªÃ>ID4È3>:;EH4È3�Ã�<g/=5�5�/2}DGêCD4FÅn@�C�/2}DGã:J5�5�<>@B:;ÅgIùÛ£I�/2ÅgIÉÛ�@B1 | CªÌ74�@;5�Ã>/2E¦: | ÇÎ@;<
.0:;1�3>3>/2:;}"1�3�46<�Ån@�CD4F36ÖçÚâ@;<>46@�Ë;46<FÓ�Û�4ÜÅn@B}�3�Ã�<g:;/2}ê@B1D<Èúi5�<g:;ÅnÃ>/2Å6: |2û 8�Ù0Ú { 3���3�Ã�4FEüÃ�@ÈI�:FË;4Ü@B} | �ê:
ß�}�/=Ã�49}A1�E9Ì746<£@;ÇcÅn@�C�/2}DG¦<g:JÃ�4F3�:;}�C�ý�@;<�@;Çy<>4FÅn4F/=Ë;4FCÈ?�ì�~ | 46Ë;4 | 36Ö
þD@;<0Ã>I�/23
3�46Ã�Ã>/2}DGDÓ�Û�4�Ån@BEH5�1DÃ�4�Ã>ID4
:;ÅgI�/=46ËJ:JÌ | 4(3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån��/2}ÄÃ>ID4 | :J<>G;4(3���3�Ã�4FEÿ<>46GB/2EH40Û£/=Ã>IÄ@;5�Ã>/2E¦: | Ï�/WÖ 4;Ö=Ó�3>/2}DG | 4nÊ�1�3�46<�Å6:J5�:;Å6/=Ã��
:;ÅgI�/=46Ë�/2}DGAÐ0Ì�/2}�:J<>�ÈÅn@�CD4F3�:;}�CêÛ£/=Ã>IçÃ>ID4ÄÌ74F3�Ã9é�}D@�Û£}���Ù0÷�8 Ån@�CD4Ä4F}�3�4FE9Ì | 4F3�Ñ �FÕZÓc/2}çÃ>ID4 | /2E¦/=Ã(ÇÎ@;<
| :J<>G;4(Ån@�CD40Ì | @�Å>é | 4F}DG;Ã>IqÓD/2}�Ã>ID4(Å6:;3�4F3­@;Ç�4FíA1�: | <>4FÅn4F/=Ë;4FCâ?�ì�~£3�:;}�C�4FíA1�: | <g:JÃ�4�1�3�46<g36Öy~
4FE¦:J<>éJ:JÌ | �;Ó
Ã>ID4�5�<>@;57@B3�4FCÍ4FíA1�: | 57@�Û�46<(:;}�Câ4FíA1�: | <g:JÃ�4�CD4F3>/=GB}â:J5�5�<>@B:;ÅgID4F30Å6:;}�Ì7494në74FÅnÃ>/=Ë;4 | ��:J5�5 | /=4FCÜÃ�@�}D@B}�Ê
:;3���EH5�Ã�@;Ã>/2Å£Ån@�CD4
Ì | @�Å>é | 4F}DG;Ã>IqÓA:;}�C¦5�<>@�Ë�/2CD4
:93>/2EH5 | 4�Ã�@A@ | Ã�@�C�/2EH4F}�3>/=@B}Ä8�Ù0Ú { 3���3�Ã�4FE¦3�ÇÎ@;<�GB/=Ë;4F}
Ã>:J<>G;46Ã���Þ�~�ÓB1�3�46<�Ån@�CD4F36ÓA:;}�CHCD4F3>/=<>4FCH3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�;Ö«äi}H@;<gCD46<yÃ�@9/ |2| 1�3�Ã�<g:JÃ�4�Ã>ID4­4në74FÅnÃ>/=Ë;4F}D4F3>3�@;Ç
Ã>ID40:J5�5�<>@B:;ÅgIqÓ�Û�4�GB/=Ë;40:;}�4næ�5 | /2Å6/=Ãc4næD:;EH5 | 4�@;ÇM4FíA1�: | 57@�Û�46<­3���3�Ã�4FE¡Ì�:;3�4FCÄ@B}�:9Ç�:;E¦/ | ��@;ÇMäP<><>46GB1 | :J<
~
46574F:JÃiÊ { Å6Å61�E�1 | :JÃ�4�ÏÎäi~ { Ð�Ån@�CD4F39Ñ �dÕ&3�574FÅ6/2: |2| �ÄCD4F3>/=GB}D4FC�Ã�@ÄÅn@�Ë;46<0: | :J<>G;4(<g:;}DG;4�@;Çy1�3�46<­<g:JÃ�4F36Ö



� ����»�Á���½q¾�»�¾�À��	��

��� Á��
»�¾�»HÂ>Á������ ¾�¿����
ø 4�Ån@B}�3>/2CD46<­Ã>ID4�Ån@BEH5 | 4næ�Ì�:;3�46Ì�:;}�CÍC�/23>Ån<>46Ã�4nÊZÃ>/2EH4�ÅgI�:;}�}D4 | EH@�CD4 |���������! �#"%$��'& ( � Ò &*)*)*)+&-, ÏiÒ�Ð
@;<g/=GB/2}�:JÃ�4FC9ÌA�93>:;EH5 | /2}DG£:JÃ«Ã>ID4�ÅgI�/=5DÊZ<g:JÃ�4�:03���}�ÅgID<>@B}D@B1�3y8�Ù0Ú { 3���3�Ã�4FE Ñ .dÕZÓ;Û£ID46<>40/�Ò�Ð � �1&2$��43�576 Ó
:J<>40Ã>ID40Ë;4FÅnÃ�@;<
@;Ç�<>4FÅn4F/=Ë;4FCÜÅgI�/=5DÊZ<g:JÃ�4(3>:;EH5 | 4F3�:;}�C�Ã>ID4(Ån@;<><>4F3�57@B}�C�/2}DG { ø .0ìñ3>:;EH5 | 4F398;: 5 Ï=< & Ò�Ð<>4FÅn4F/=Ë;4FCê:JÃ9Ã>/2EH4 (?> ÔBÐ � 3@576BADC Ån@B}%Ã>:;/2}�39Ã>ID4Ä1�3�46<93�5�<>4F:;C�/2}DGÍ3�4FíA1D4F}�Ån4F3�ÌA�ÈÅn@ | 1�E¦}�3 > ÝBÐ �E�
C�/2:JG�Ï=F�G &*)*)*)H& F C Ð�Ån@B}%Ã>:;/2}�3ÜÃ>ID4ç1�3�46<ÍÅn@BEH5 | 4næù:;EH5 | /=Ã>1�CD4F3 > îAÐ  ��3I5 C /23�Ã>ID4áË;4FÅnÃ�@;<�@;Ç�1�3�46<
EH@�C�1 | :JÃ>/=@B}H3���E9Ì7@ | 3yÃ�<g:;}�3>E¦/=Ã�Ã�4FCÄ:JÃcÃ>/2EH4 ( ÓAÃ>:Jé�/2}DG�@B}¦ËJ: | 1D4F3�/2}¦:�1�}�/=ÃiÊZ4F}D46<>G;�H3>/=GB}�: | 3�46Ã > ïBÐ�J &?K
:;}�C , CD4F}D@;Ã�4�Ã>ID403�5�<>4F:;C�/2}DG(Ç�:;ÅnÃ�@;<FÓDÃ>ID4�}A1�E9Ì746<�@;ÇM1�3�46<g3�:;}�CÄÃ>ID4�Ån@�CD4�Ì | @�Å>é | 4F}DG;Ã>IqÓA<>4F3�574FÅnÃ>/=Ë;4 | �;Ö
?A5�<>4F:;C�/2}DGÄ3�4FíA1D4F}�Ån4F3�:J<>4�<g:;}�CD@BE Û£/=Ã>Iâ/WÖ /WÖ CqÖ
ÅgI�/=5�3
Û£/=Ã>IÍØ646<>@ÜEH4F:;}qÓ�ËJ:J<g/2:;}�Ån4�Ò+LMJ :;}�CÍß�}�/=Ã�4

ÇÎ@B1D<>Ã>IÍ@;<gCD46<0EH@BEH4F}%Ã6Ö£×
ID4ON%ÊZÃ>I�1�3�46<�5746<�Ê�3���E9Ì7@ | ?�ì�~�/23
GB/=Ë;4F}âÌA�QP FSRTP UJÖ�V�3�46<g3�:J<>495�:J<>Ã>/=Ã>/=@B}D4FC
/2}%Ã�@�WÍÅ | :;3>3�4F36Öy×
ID4­3>/=Ø64­@;Ç7Å | :;3>3�X�/23 KOY Ó%:;}�C�Û�4£CD4F}D@;Ã�4­ÌA��ò Y � KOY LMJ Ã>ID4¦ú�Å | :;3>3 | @B:;C û @;Ç7Å | :;3>3�XDÖ
×
ID4�Ã�@;Ã>: | ÅgI�:;}�}D4 |�| @B:;Câ/23
ò �[Z�\YM] G ò Y Ö9V�3�46<g3£/2}ÍÅ | :;3>3^X�I�:FË;4�Ã>ID4�3>:;EH49<>4FÅn4F/=Ë;4FCÈ?�ì�~�Ó�CD4F}D@;Ã�4FC
ÌA�`_ Y Ó�Û£ID46<>4;Ó�Û£/=Ã>ID@B1DÃ | @B3>3
@;Ç«G;4F}D46<g: | /=Ã��;Óa_#G7b[cabd_ \ Ö �M46Ã£1�3�46<BNÜ/2}ÍÅ | :;3>3^XÄI�:FË;4�<g:JÃ�4Oe Y?f R;Ö�×
ID4Ã�@;Ã>: | 3���3�Ã�4FEü3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�ç/239GB/=Ë;4F}êÌA�hg �iZ�\YM] G ò Y e Y Û£ID46<>4ÄÛ�4�CD4nß�}D4ÄÃ>ID4�:FË;46<g:JG;4Í1�3�46<
<g:JÃ�4�/2}çÅ | :;3>3BX�:;3Oe Y � GCkj Z CkjR ] G eBR f Y Öâ×
ID4Ä1�3�46<g39/2}�C�/=Ë�/2C�1�: |ml7n LMJOoqp 3�:J<>4�/2}ÈG;4F}D46<g: | C�/`ë746<>4F}%Ã6Öì£46Ë;46<>Ã>ID4 | 4F3>36ÓcÇÎ@;<�Ã>ID4�3>:Jé;4�@;Ç£Ån@BEH5�:J<g/23�@B}ãÛ£/=Ã>Iê:�<>46ÇÎ46<>4F}�Ån4�4FíA1�: | ÊZ<g:JÃ�4�4FíA1�: | ÊZ57@�Û�46<H3���3�Ã�4FEÜÓyÛ�4
CD4nß�}D4�:Èú�3���3�Ã�4FE û!l7n LMJOo0ÌA� r l7nJOoDs�tvuMt9w� Z�\YM] G ò Y _ YZ�\YM] G ò Y e Y ÏWÔBÐ

Û£/=Ã>IHÃ>ID4£EH4F:;}�/2}DG(Ã>I�:JÃ�Ï l7n LMJOo�Ð tvuMt Ån@B/2}�Å6/2CD4F3yÛ£/=Ã>I�Ã>ID4£/2}�C�/=Ë�/2C�1�: |xl7n LMJOoqp 3�/2}�Ã>ID4�Å6:;3�4
Û£ID46<>4£1�3�46<g3
:J<>49CD��}�:;E¦/2Å6: |2| �Ä:;3>3>/=GB}D4FCÜÃ�@¦Ã>ID49Å | :;3>3�4F3
3�@¦Ã>I�:JÃ
4F:;ÅgI�1�3�46<­Ì74 | @B}DGB3­Ã�@ÄÅ | :;3>3�X¦ÇÎ@;<£:HÇÎ<g:;ÅnÃ>/=@B}Üò Y L�ò
@;Ç«Ã>ID4(Ã>/2EH4;Ö

y z|{�Â?��¼qÂg»�}�~	���7À��i¼��ñ¾�»��HÀH»�¿�������»�¼������gÂ2�ðÂi¼��
äi}áÑ ô�Õ7Ã>ID403�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån��Ï�/2}¦Ì�/=ÃRýd3Rýdõ£ØdÐy@;ÇM<g:;}�CD@BE 8�Ù0Ú { /2}ÄÃ>ID4 | :J<>G;403���3�Ã�4FE | /2E¦/=Ã£Ï K�& J��� Û£/=Ã>I K LMJ � ò«Ð�3>1DÌD��4FÅnÃ
Ã�@Ä:;}Í/2}D5�1DÃ�57@�Û�46<�Ån@B}�3�Ã�<g:;/2}%Ã
/23­ÇÎ@B1�}�C�Ã�@¦Ì74�cÏv� &'� Ð � ����� t�� Ïv� &'� Ð " | @;G U Ò� " Ï ��� Ò�Ð | @;G Uk� ÏWÝBÐ

Û£ID46<>4�� w� ÏÎòkG &*)*)*)+& ò \ Ð­:;}�C � w� Ïv_#G &*)*)*)+& _ \ ÐgÓ � /23­Ã>ID4�3�@ | 1DÃ>/=@B}ÜÃ�@�Ã>ID4�×
3�4nÊ�õ�:;} | ��4FíA1�:JÃ>/=@B}ãÑ`Ò*<JÕZÓÛ£I�/2ÅgI�ÇÎ@;< | :JÃ�46<�1�3�4(Û�4�Û
<g/=Ã�4(:;3 ����� \ Ï � & ò \ Ð ÏÎîAÐ
Û£ID46<>4(Û�49CD4nß�}D4 � Y Ï � &?� Ð w��� Ò "�� _ Y

Ò " _ Y � " Y*� G� ��] G ò � _ �
Ò " _ � �4� � G ÏWïBÐ

:;}�CÜÛ£ID46<>4�� ��� t�� Ïv� &'� Ð�/23�Ã>ID49:;ÅgI�/=46ËJ:JÌ | 4�3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån��@;Çy:H3���3�Ã�4FE Ì�:;3�4FCÜ@B} | /2}D4F:J<
Ú�ÚÈ?�Þ
ß | Ã�46<g/2}DG�ÇÎ@ |2| @�Û�4FCÜÌA��3>/2}DG | 4nÊ�1�3�46<
CD4FÅn@�C�/2}DGDÓ�GB/=Ë;4F}ÍÌA�

� ��� t�� Ïv� &'� Ð � \�YM] G ò Y | @;G U ÏiÒ " _ Y � Ð ÏWôBÐ

×
ID4�3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Å6/=4F3�/2}�ÏWÝBÐ�:;}�C�/2}�ÏWôBÐ�:J<>40:;ÅgI�/=46Ë;4FC�Û£/=Ã>IÄÅn@�CD4F3�Û£ID@B3�4£4FEH5�/=<g/2Å6: | C�/23�Ã�<g/=Ì�1DÃ>/=@B}�3
:J<>4�.0:;1�3>3>/2:;}qÖ



×
ID4
3>1D5�<>4FE�1�Eñ@;ÇcÏWÝBÐ«@�Ë;46<�: |2| 57@B3>3>/=Ì | 47W & � &'� ÏÎÇÎ@;<�:0ß�æ�4FC l7n LMJOo
:;}�CHò«Ð«/23c:;ÅgI�/=46Ë;4FCÄÌA�!W � Ò
ÏÎ@B}D49Å | :;3>3­@B} | ��ÐgÖc×
ID4�3>1D5�<>4FE�1�Eÿ@�Ë;46<�òê/23­:;ÅgI�/=46Ë;4FCâÇÎ@;<
ò � � Ó�:;}�CÍÅn@B/2}�Å6/2CD4F3�Û£/=Ã>I�Ã>ID4 { ø .0ì
3>/2}DG | 4nÊ�1�3�46<
Å6:J5�:;Å6/=Ã�� � � Ó�/2EH5 | /2Å6/=Ã | �HGB/=Ë;4F}ÜÌA�

Ô���� � Ò� � � l7n LMJOo Ï �;Ð

?A574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�@�cÏv� &'� Ð9Å6:;}"Ì74�:;ÅgI�/=46Ë;4FC"ÌA�ã3>/2}DG | 4nÊ�1�3�46<�CD4FÅn@�C�/2}DGâÛ£/=Ã>Iã3>1�Å6Ån4F3>3>/=Ë;4Ü3�Ã�<g/=5�5�/2}DG
:;}�C�Ú�ÚÈ?�Þêß | Ã�46<g/2}DG9:JGB:;/2}�3�Ã�1�}�CD4FEH@�C�1 | :JÃ�4FC¦1�3�46<g36Ö�?�1D5�57@B3�4­Ã>I�:JÃ­1�3�46<g3�:J<>40CD4FÅn@�CD4FCÄ@B}D4�ÌA�H@B}D4;Ó
3�Ã>:J<>Ã>/2}DGHÇÎ<>@BE 1�3�46<g3
/2}ÜÅ | :;3>3BWyÓDÃ>ID4F}âÅ | :;3>3BW � Ò�:;}�CÜ3�@¦@B}qÖ�×
ID4F}qÓ �cÏv� &'� Ð�Å6:;}ÍÌ74(Û
<g/=Ã�Ã�4F}Ü:;3

�cÏv� &'� Ð � \�YM] G ��� jo | @;G U ÏiÒ " _ Y � Y Ï � Ð�Ð
	 � Ï �BÐ

Û£ID46<>4 � Y Ï � Ð�/23�Ã>ID493�@ | 1DÃ>/=@B}�Ã�@ �!��� Y Ï � &?� ÐgÖ
� �
����½q¾7�­Á��HÂg»�} ¼k��� ¾��9¼qÂ2����� ���`�cÁ&¼7½k��� ���üÁcÂ?��»�Á4�
?�1DÌ�3�Ã>:;}%Ã>/2: | 5�<>@;G;<>4F3>3yI�:;3«Ì7464F}HE¦:;CD4­/2}�Ã>ID4 | :;3�Ã«ÇÎ46ÛÆ�;4F:J<g3c/2}�CD4F3>/=GB}�/2}DG£Ì�/2}�:J<>�9Ån@�CD4F3c:;}�C�CD4FÅn@�CD46<g3
Û£ID@B3�4�<g:JÃ�4HÅn@BEH4F3(Ç�:;/=< | �ÜÅ | @B3�4�Ã�@Ü3>/2}DG | 4nÊ�1�3�46<0Å6:J5�:;Å6/=Ã��á:JÃ0ËJ:;}�/23>I�/2}DG ��Þ�~�Ö { EH@B}DG�Ã>ID@B3�4HEH@�CD46<g}
Ån@�CD4F3�:J<>4�×&1D<>Ì7@ÄÅn@�CD4F36Ó7~
46574F:JÃiÊ { Å6Å61�E�1 | :JÃ�4ÍÏ�~ { Ð
Ån@�CD4F36Ó7:;}�C �M@�Û­Ê�Ù�4F}�3>/=Ã��â÷«:J<g/=Ã��%Êi8�ID4FÅ>é�Ån@�CD4F3
Ï ��Ù0÷�8
ÐgÓy: |2| @;Ç£Û£I�/2ÅgIã:J<>4ÜCD4FÅn@�CD4FC"ÌA�ç4nå�Å6/=4F}%Ã¦/=Ã�46<g:JÃ>/=Ë;4�Ã�4FÅgI�}�/2íA1D4F3ÜÏ�3�464ÜÃ>ID4Ü3�574FÅ6/2: | /23>3>1D4ÈÑ`Ò;ÒnÕ
:;}�C�<>46ÇÎ46<>4F}�Ån4F3�Ã>ID46<>4F/2}�ÐgÖc×
ID4F3�40Ån@�CD4(4F}�3�4FE9Ì | 4F3�:J<>4�ÅgI�:J<g:;ÅnÃ�46<g/=Ø64FCÜÌA�Ä<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | C�5�:;/=<g30Ï=e &�� ÐgÓ
3>1�ÅgIâÃ>I�:JÃ�ÇÎ@;<�?�ì�~
� � Ã>ID4 ��Þ�~ñÅ6:;}�Ì749E¦:;CD4�:J<>Ì�/=Ã�<g:J<g/ | ��3>E¦: |2| :;3 , � � Ö£×
ID49Ã>ID<>4F3>ID@ | C � /23
}D@;<gE¦: |2| �ÄÇ�:;/=< | �ÄÅ | @B3�4�Ï�3�4649þ«/=GB1D<>4¦Ò�Ð�Ã�@¦Ã>ID4�?�ì�~�3�@ | 1DÃ>/=@B}�@;Ç4e ������� t�� ÏZ?�ì�~0ÐgÓ�Û£ID46<>4

����� t�� ÏZ?�ì�~0Ð � Ô � Ò � ���� � | @;G U r Ò " � � U ?�ì�~ � U! ?�ì�~#" s � � "!$&% U Ô�' 	)( � Ï .BÐ
/23�Ã>ID4�ö0÷�?�à0Ê�/2}D5�1DÃ { ø .0ì ÅgI�:;}�}D4 | Å6:J5�:;Å6/=Ã��;Ó�:;3£:HÇ�1�}�ÅnÃ>/=@B}�@;Çc?�ì�~�Ö
×
ID4F}qÓ7/=Ã0E¦:Jé;4F3(3�4F}�3�4�Ã�@ÜCD4F3>/=GB}È8�Ù0Ú { 3���3�Ã�4FE¦30:;3>3>1�E¦/2}DGÄÃ>I�:JÃ(CD4FÅn@�C�/2}DG�/23£46<><>@;<�ÊZÇÎ<>464�Û£ID4F}

Ã>ID4�CD4FÅn@�CD46<y@;5746<g:JÃ�4F3«:JÌ7@�Ë;4
/=Ã>3�Ã>ID<>4F3>ID@ | CH?�ì�~�ÖBè01D<&G;@B: | /23�Ã�@�ß�}�C9Ã>ID4�Ë;4FÅnÃ�@;<g3m�":;}�C � 3�@0Ã>I�:JÃ6ÓB:JÃ
4F:;ÅgIÍ3�Ã�<g/=5�5�/2}DG9CD4FÅn@�CD46<­3�Ã>:JG;4;Ó�Ã>ID4�Ã>ID<>4F3>ID@ | CÄ<>4FíA1�/=<>4FEH4F}%Ã�@;Ç�4F:;ÅgIÍ3>/2}DG | 4nÊ�1�3�46<�CD4FÅn@�CD46<­/23�3>:JÃ>/23iß�4FCqÖ
ø 4¦3>I�: |2| Ån@B}�3>/2CD46<0Ã�Û�@Í: | Ã�46<g}�:JÃ>/=Ë;4HCD4F3>/=GB}�5�<>@;Ì | 4FE¦3*/�ÏiÒ�Ð£4FíA1�: | ÊZ<g:JÃ�4;Ó�}D@B}�Ê�1�}�/=ÇÎ@;<gE ?�ì�~�Óq:;}�C$ÏWÔBÐ
4FíA1�: | ÊZ57@�Û�46<FÓ�}D@B}�Ê�1�}�/=ÇÎ@;<gE+<g:JÃ�4�3���3�Ã�4FE¦36Ö

*,+.-/-0+.12-4365�7�898:7 $<;>=9?A@ + = 7 $<;CB 7D3FEHGJI �LKNM äi}ÆÃ>ID4 | :J<>G;4â3���3�Ã�4FE | /2E¦/=Ã6Ó�1�}�CD46<H@B1D<�3���3�Ã�4FE
:;3>3>1�EH5�Ã>/=@B}�36Ó%/=Ãc/23yÛ�4 |2| ÊZé�}D@�Û£}HÃ>I�:JÃ�Ã>ID4
<>4F3>/2C�1�: | /2}%Ã�46<>ÇÎ46<>4F}�Ån4£:JÃ�Ã>ID4£@B1DÃ�5�1DÃy@;ÇqÃ>ID4£Ú�ÚÈ?�Þçß | Ã�46<�:JÃ
:;}%�ÍÅ6:;}�Ån4 |2| :JÃ>/=@B}â3�Ã>:JG;4�/23
Ån@BEH5 | 4næ�.0:;1�3>3>/2:;}ÍÛ£/=Ã>IÍÅ6/=<gÅ61 | :J<£3���E¦EH46Ã�<>�;Ö { 3>3>1�E¦/2}DGH@;5�Ã>/2E¦: | ö0÷�?�à
Ån@�CD4F39ÅgI�:J<g:;ÅnÃ�46<g/=Ø64FCçÌA�áÃ>ID4H<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | CÈ5�:;/=<g3ÄÏ=e & � � G��� t���Ï=e9Ð�ÐgÓ&ÇÎ@;< e 3 Ñ < & Ô�ÕZÓ
Ï�3�464Äþ«/=GDÖ�Ò�ÐgÓ&Ã>ID4
3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån��:;ÅgI�/=46Ë;4FCÍÌA�Ü:H3�Ã�<g/=5�5�/2}DG�CD4FÅn@�CD46<£/23�GB/=Ë;4F}ÍÌA�

� ��� t�� Ïv� &'� Ð � \�YM] G � � jo ����� t�� Ïv_ Y � Y Ï � Ð�Ð
	 � ÏiÒ*<%Ð
þ«/=GDÖDÔ93>ID@�Û£3�� ��� t�� ÏÎò & _MÐ�:;}�C �cÏÎò & _MÐ�ÏÎÇÎ@;<­:93>/2}DG | 4nÊ�Å | :;3>3�3���3�Ã�4FEÜÓ�/WÖ 4;Ö=Ó W � Ò�ÐcË�36Ö«òcÓ�ÇÎ@;< l7n LMJOo � Ý
:;}�CÉÒ*<ÍC ��Ö&×
ID4¦Ån@;<><>4F3�57@B}�C�/2}DG { ø .0ì Å6:J5�:;Å6/=Ã���� � /23�3>ID@�Û£}çÇÎ@;<9Ån@BEH5�:J<g/23�@B}qÖ ø 4�}D@;Ã>/2Ån4¦Ã>I�:JÃ
Ã>ID4âö0÷�?�à | @B3>3�G;46Ã>3¦EH@;<>4Ü5�<>@B}D@B1�}�Ån4FCã:;3 l7n LMJOo�/2}�Ån<>4F:;3�4F3�Ì�1DÃ�Ã>I�:JÃHÇÎ@;<H:;}%�êß�æ�4FC l7n LMJOo�:;}�C
3>1�å�Å6/=4F}%Ã | � | :J<>G;4�òcÓDÃ>ID4 | @B3>3­ËJ:;}�/23>ID4F36Ö



���������
	 5 � 3 ?���
�� � - � -43 ?�� =9? -67 ; $ M { 3>3>1�EH4ÜÃ>I�:JÃ¦1�3�46<g3H/2}": |2| Å | :;3>3�4F3¦E¦:Jé;4â1�3�4�@;Ç0Ån@�CD4F3
CD<g:FÛ£}Í<g:;}�CD@BE | ��:;}�Câ/2}�CD46574F}�CD4F}%Ã | �¦ÇÎ<>@BE Ã>ID4�3>:;EH49Ç�:;E¦/ | ��Û£/=Ã>IÍ<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | CÍ5�:;/=<�Ï=e &�� ÐgÓq:;}�C
Ã>I�:JÃ­1�3�46<g3�/2}Ä4F:;ÅgIÜÅ | :;3>3 ( :J<>40CD4FÅn@�CD4FC�/2}Ä5�:J<g: |2| 4 | Ó%Û£I�/ | 4£Å | :;3>3�4F3­:J<>403�Ã�<g/=5�574FC¦@JëâÇÎ<>@BEiW�Ã�@ÜÒJÓ�/WÖ 4;Ö=Ó
/2}HCD4FÅn<>4F:;3>/2}DG�?�ì�~Æ@;<gCD46<FÖy×
ID4�?Aäiì�~É:JÃ�Ã>ID4
@B1DÃ�5�1DÃy@;Ç7Ã>ID4£Ú�ÚÈ?�Þçß | Ã�46<cÇÎ@;<�Å | :;3>3 ( ÓA:;3>3>1�E¦/2}DG0Ã>I�:JÃ
Å | :;3>3�4F3 (k" Ò &*)*)*)+& WêI�:FË;49Ì7464F}Í5746<>ÇÎ4FÅnÃ | ��Å6:;}�Ån4 | 4FCqÓ�/23­GB/=Ë;4F}ÍÌA�`_ � � � ÏÎò � ÐgÖ�õ£4F}�Ån4;Ó�Ã>ID49Ån@B}�C�/=Ã>/=@B}ÜÇÎ@;<
3>1�Å6Ån4F3>3>/=Ë;49CD4FÅn@�C�:JÌ�/ | /=Ã��¦@;Çy: |2| 1�3�46<g3
/23 � � ÏÎò � Ð,� � LH_ � Ó�ÇÎ@;<£: |2| ( � Ò &*)*)*)+& WyÖ
ø 4�ß�æ$Ã>ID4�<>4FÅn4F/=Ë;4FCª57@�Û�46< | 46Ë;4 | 3 � Ó£:;}�CªÅn@B}�3>/2CD46<ÄÃ>ID4â@;5�Ã>/2E¦/=ØF:JÃ>/=@B}É@;Ç(Ã>ID4áÅ | :;3>3 | @B:;C�3��0Ö

ø /=Ã>ID@B1DÃ | @B3>3£@;Ç�G;4F}D46<g: | /=Ã��;Ó7Û�4H:;3>3>1�EH4 _#G � � Óq3>/2}�Ån4�ÇÎ@;<0: |2| XÜ3>1�ÅgI�Ã>I�:JÃS_ Y�� � Ó7Û�4�Û�@B1 | C�I�:FË;4
Ã�<g/=Ë�/2: |2| �¦ò Y � <�Ö­×
I�/23�5�<>@;Ì | 4FE Å6:;}ÍÌ74�ÇÎ@;<gE�1 | :JÃ�4FCÍ:;3�: | /2}D4F:J<
5�<>@;G;<g:;E¦E¦/2}DGH5�<>@;Ì | 4FE :;3£ÇÎ@ |2| @�Û£36Ö
��4FÅ6:;1�3�49@;Ç&Ã>ID49EH@B}D@;Ã�@B}�/2Å6/=Ã���@;Ç«Ã>ID4(Ç�1�}�ÅnÃ>/=@B}Ü/2}êÏWïBÐgÓ�/=Ç � Y Ï � Ð­3>:JÃ>/23iß�4F3 � Y Ï � Ð ��� Y Ï � Y Ï � Ð &?� ÐgÓ�Ã>ID4F}��� 3 Ñ < & � Ñ � b � Y Ï � Ð���� � b � Y Ï � &?� Ð ÏiÒ;Ò�Ð
{ Å6Ån@;<gC�/2}DG | �;ÓDÃ>ID493>1�Å6Ån4F3>3>/=Ë;4�CD4FÅn@�C�:JÌ�/ | /=Ã���Ån@B}�C�/=Ã>/=@B}Ü/23�4FíA1�/=ËJ: | 4F}%Ã­Ã�@��

Ò " ��YM] G ò Y _ Y
Ò " _ Y�� "! #$

� G
� �_ � & � ( � Ò &*)*)*)+& W ÏiÒFÔBÐ

Û£I�/2ÅgI�Å6:;}ÜÌ740Û
<g/=Ã�Ã�4F}�/2}�Ån@BEH5�:;ÅnÃ
ÇÎ@;<gE :;3 � ��b&%�ÓDÛ£ID46<>4 � /23�:`W('�W | @�Û�46<
Ã�<g/2:;}DGB1 | :J<­E¦:JÃ�<g/`æ
Û£/=Ã>IÜ}D@B}�ÊZØ646<>@¦4 | 4FEH4F}%Ã>3 ) ��f Y � ÏiÒ "�� Ð _ Y_ �a" _ Y � 3 Õv< & ÒRÕ ÏiÒFÝBÐ

:;}�C�%ã/23
:�57@B3>/=Ã>/=Ë;4(Ë;4FÅnÃ�@;<�Û£/=Ã>I�4 | 4FEH4F}%Ã>3
* � � ÏiÒ "�� ÐnÏv_ � � � Ð_ ��� ÏiÒnîAÐ

ì£@;Ã>/2Ån4ÄÃ>I�:JÃ
) ��f � � ÒJÓ ) ��f Y ÏÎÇÎ@;<�Ò b Xhb ( Ð0/23�/2}�Ån<>4F:;3>/2}DGÜÛ£/=Ã>I�Xâ:;}�CêCD4FÅn<>4F:;3>/2}DGÜÛ£/=Ã>I ( :;}�C * � /23

/2}�Ån<>4F:;3>/2}DG�Û£/=Ã>I ( Ö
þD@;<�:�CD4F3>/=<>4FC�3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån� g � ò�e�Ó7Ã>ID4�@;5�Ã>/2E¦: | Ë;4FÅnÃ�@;<���Û£I�/2ÅgIâ:;ÅgI�/=46Ë;4F3ÄÏ�/=Çy57@B3>3>/=Ì | 4dÐ

:J<>Ì�/=Ã�<g:J<g/ | �Ä3>E¦: |2| ��Þ�~óÛ£/=Ã>IÜE¦/2}�/2E¦: | Ï l7n LMJOo�Ð tvuMt /23�Ã>ID493�@ | 1DÃ>/=@B}�@;Ç&Ã>ID4 | /2}D4F:J<­5�<>@;G;<g:;E /+,,- ,,.
E¦/2}�/2E¦/=Ø64 Z \��] G ò � _ �3>1DÌD��4FÅnÃ­Ã�@ � ��b&%Z \��] G ò � �Æò &� �0/ ÏiÒFïBÐ

ø 4�I�:FË;4�Ã>ID4�ÇÎ@ |2| @�Û£/2}DG�<>4F3>1 | Ã*/I 5F+.8 +.-67D3F7�+ $21 M �M46Ã(3 Ì74HÃ>ID4Ä3�@ | 1DÃ>/=@B}á@;Ç�Ã>ID4¦4FíA1�:JÃ>/=@B} �! ;� %�Ö�×
ID4HÇÎ4F:;3>/=Ì | 4¦3�46Ã9/2}ÆÏiÒFïBÐ
/23£}D@B}D4FEH5�Ã��Í/=Çy:;}�Câ@B} | �Ü/=Ç«ò%b Z�\YM] G 3� Y Ö£Ù�4F}D@;Ã�4�ÌA� 3WêÃ>ID4�E¦/2}�/2E�1�E ( ÇÎ@;<�Û£I�/2ÅgIÍò%b Z �YM] G 3� Y ÓÃ>ID4F}ÜÃ>ID493�@ | 1DÃ>/=@B}�@;Ç­ÏiÒFïBÐ­/23�GB/=Ë;4F}Í4næ�5 | /2Å6/=Ã | �¦ÌA�

ò ��O�5476 � � 6 �
8 G & ( � Ò &*)*)*)+& 3W< (:9 3W ÏiÒFôBÐ

Û£ID46<>4 6:;\ 8 G � <¦:;}�C 6 � � ò ��Z ��� GYM] G 3� Y ÇÎ@;< ( � Ò &*)*)*)+& 3WcÖ×
ID4Ä5�<>@A@;Ç­ÇÎ@ |2| @�Û£39ÌA�áß�}�C�/2}DGÍ:;}ã4FíA1�/=ËJ: | 4F}%Ã95�<>@;Ì | 4FE Û£ID@B3�4�C�1�: | I�:;3�:â57@ | ��E¦:JÃ�<>@B/2Cê3�Ã�<g1�ÅRÊ
Ã>1D<>4âÑ`ÒFÔdÕZÓ&:;}�CÈÌA�á3>ID@�Û£/2}DG�Ã>I�:JÃ�Ã>ID4H@;ÌD��4FÅnÃ>/=Ë;4ÄÇ�1�}�ÅnÃ>/=@B}ÈÅn@BEH5�1DÃ�4FCÈÇÎ@;<93�@ | 1DÃ>/=@B}ÆÏiÒFôBÐ0:;}�CÈÃ>I�:JÃ�@;Ç
Ã>ID49C�1�: | 5�<>@;Ì | 4FE¡��/=4 | C�Ã>ID493>:;EH4(ËJ: | 1D4ÄÏÎÃ>ID49CD46Ã>:;/ | 3
:J<>4(GB/=Ë;4F}â/2}çÑ`ÒFÝdÕ�ÐgÖ <



���������
	 8 + B ? 5 ��
�� � - � -43 ?�� =9? -67 ; $ M ø 4HÅn@B}�3>/2CD46<�:Ä3���3�Ã�4FE Û£/=Ã>IÍÃ>ID4�3>:;EH4�Å | :;3>3iÊZÌA�%Ê�Å | :;3>3
3>1�Å6Ån4F3>3>/=Ë;4�CD4FÅn@�C�/2}DG93>ÅgID4FEH4�ÇÎ<>@BE¡Å | :;3>39W�Ã�@�Å | :;3>3�ÒJÓ�:;3�Ì746ÇÎ@;<>4;Ö�8 | :;3>3�4F3�I�:FË;40: |2| Ã>ID403>:;EH4(?�ì�~d_&Ó
Ì�1DÃc4F:;ÅgI�Å | :;3>34X�E¦:Jé;4F3�1�3�4£@;ÇM:9C�/`ë746<>4F}%Ã�Ån@�CD4£4F}�3�4FE9Ì | 4�ÅgI�:J<g:;ÅnÃ�46<g/=Ø64FC�ÌA�HÃ>ID4£<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | C¦5�:;/=<
Ï=e Y0&��HY ÐgÖ ø 4�:;3>3>1�EH4Oe G �[c*c*c���e \ :;}�C � G��[c*c*c � � \ Ö
þD@;<�4næD:;EH5 | 4;Ó�Ã>ID495�:;/=<g39Ï=e Y0&��HY Ð­Å6:;}âÌ74@;Ì�Ã>:;/2}D4FC¦ÌA�¦3>:;EH5 | /2}DG(Ã>ID40Å61D<>Ë;4£@;ÇMþ«/=GDÖ7Ò�Ï�:;3>3>1�E¦/2}DG�@;5�Ã>/2E¦: | Ì�/2}�:J<>��<g:;}�CD@BE¡Ån@�CD4F3RÐ«@;<�ÌA�HÃ>:Jé�/2}DG
Ã>ID4�57@B/2}%Ã>3�Ån@;<><>4F3�57@B}�C�/2}DGHÃ�@�G;@A@�C�4næD/23�Ã>/2}DG ��Ù0÷�8�Ån@�CD4F3HÑ ��Õ
Ï�3�464�:JGB:;/2}áþ«/=GDÖ«Ò�ÐgÖ ø /=Ã>ID@B1DÃ | @B3>3£@;Ç
G;4F}D46<g: | /=Ã��;Ó�Û�49:;3>3>1�EH4B_ � � GFÓ�3>/2}�Ån4(ÇÎ@;<£: |2| XÄ3>1�ÅgIÜÃ>I�:JÃ9_ ���HY Ó�Û�4(Û�@B1 | CÍI�:FË;4�Ã�<g/=Ë�/2: |2| �¦ò Y � <�Ö
×
ID403>1�Å6Ån4F3>3>/=Ë;4(CD4FÅn@�C�:JÌ�/ | /=Ã��¦Ån@B}�C�/=Ã>/=@B}�/23�}D@�Û�GB/=Ë;4F}�ÌA� � � ÏÎò � Ð�� � ! ÇÎ@;<­: |2| ( � Ò &*)*)*)+& WyÓDÛ£I�/2ÅgIÃ�<g:;}�3 | :JÃ�4F3
/2}%Ã�@ ��YM] G ò Y b * �'& ( � Ò &*)*)*)+& W ÏiÒ �;Ð

Û£/=Ã>I * � � ÏiÒ "��q� ÐnÏv_ � �q� Ð_ �q� ÏiÒ �BÐ
1�3>/2}DG�:JGB:;/2}�5�<>@;5746<>Ã���ÏiÒ;Ò�ÐgÖ�õ£4F}�Ån4;ÓDÇÎ@;<�GB/=Ë;4F}�<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | CÄ5�:;/=<g30Ï=e Y0&��HY ÐgÓ�Ã>ID403�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�g ��Z�\��] G ò � e � E¦:dæD/2E¦/=Ø64FCH@�Ë;46<�Ã>ID4�Å | :;3>3 | @B:;C�3�/23c@;Ì�Ã>:;/2}D4FCÄ:;3�Ã>ID4�3�@ | 1DÃ>/=@B}H@;ÇqÃ>ID4
ÇÎ@ |2| @�Û£/2}DG | /2}D4F:J<
5�<>@;G;<g:;E / +,,- ,,.

E¦:dæD/2E¦/=Ø64 Z \��] G ò � e �
3>1DÌD��4FÅnÃ­Ã�@ * ��b&%Z \��] G ò � bÆò &� �0/ ÏiÒH.BÐ

Û£ID46<>4 * /239: | @�Û�46<9Ã�<g/2:;}DGB1 | :J<�W 'QWÉE¦:JÃ�<g/`æáÛ£/=Ã>Iç}D@B}�ÊZØ646<>@â4 | 4FEH4F}%Ã>39: |2| 4FíA1�: | Ã�@êÒÄ:;}�CÈÛ£ID46<>4% � Ï * G &*)*)*)+& * \ Ð � Û£/=Ã>I * � GB/=Ë;4F}â/2}çÏiÒ �BÐgÖ ø 4�I�:FË;4�Ã>ID4�ÇÎ@ |2| @�Û£/2}DG�<>4F3>1 | Ã*/I 5F+.8 +.-67D3F7�+ $�� M ×
ID405�<>@;Ì | 4FE ÏiÒH.BÐ�/23­: | Û�:F��3­ÇÎ4F:;3>/=Ì | 4;ÓD:;}�CÜ/=Ã>3­3�@ | 1DÃ>/=@B}�3>:JÃ>/23iß�4F3 Z�\��] G ò � � ò
/=Çy:;}�CÍ@B} | �Ü/=Ç«ò%b * \ Ö£Ù�4F}D@;Ã�4�ÌA� 3WêÃ>ID4�E¦/2}�/2E�1�E ( ÇÎ@;<�Û£I�/2ÅgIÜò%b * � Ó�Ã>ID4F}âÃ>ID4�3�@ | 1DÃ>/=@B}ÍÃ�@áÏiÒH.BÐ/23�GB/=Ë;4F}Í4næ�5 | /2Å6/=Ã | �¦ÌA�

ò ��O� +,- ,. * � � * ��� G &�( � Ò &*)*)*)+& 3W � Ò
ò � * ;\ � G &
( � 3W< (:9 3W ÏWÔq<%Ð

Û£ID46<>4 * o w� <�Ö×
ID4H5�<>@A@;Ç�ÇÎ@ |2| @�Û£3�:JGB:;/2}çÌA�âß�}�C�/2}DGÜ:;}È4FíA1�/=ËJ: | 4F}%Ã(5�<>@;Ì | 4FE Û£/=Ã>IÈÃ>ID4¦57@ | ��E¦:JÃ�<>@B/2Cá3�Ã�<g1�ÅnÃ>1D<>4
ÏÎÃ>ID49CD46Ã>:;/ | 3­:J<>4�GB/=Ë;4F}Í/2}êÑ`ÒFÝdÕ�ÐgÖ <
� � À����c½MÂ>Á������4{O��� ���?���
äi}ÈÃ>I�/23�3�4FÅnÃ>/=@B}çÛ�4ÄGB/=Ë;4Ä3�@BEH4Ä4næD:;EH5 | 4F3(@;Ç�Ã>ID4Ä4FíA1�: | ÊZ<g:JÃ�4Ä:;}�CçÃ>ID4¦4FíA1�: | ÊZ57@�Û�46<�3���3�Ã�4FEðCD4F3>/=GB}�36Ö
þ«/=<g3�Ã6Ó�Û�4ÄÅn@B}�3>/2CD46<�G;@A@�CÉÏ�/2}�ß�}�/=Ã�4 | 4F}DG;Ã>I�Ð ��Ù0÷�8 Ån@�CD4F3�ÇÎ@B1�}�CÈ/2}ÉÑ �FÕZÖ�×
ID4F}qÓ�Û�4Ä:J5�5 | �âÃ>ID4¦@;5�Ã>/`Ê
E¦/=ØF:JÃ>/=@B}Ü:J5�5�<>@B:;ÅgI�Ã�@Hß�}�/=Ã�4nÊ�C�/2EH4F}�3>/=@B}�: | 3���3�Ã�4FE¦36Ó�Ì�:;3�4FC�@B}Ü4næ�5 | /2Å6/=Ã | �¦CD4F3>/=GB}D4FC�äi~ { Ån@�CD4F36ÓDÛ£/=Ã>I
ß�}�/=Ã�40Ì | @�Å>é | 4F}DG;Ã>IqÖ

� 8 ?A@ 365 ��� ?�� @ 7 ?D$<@ � B 7D3FE2* 
 I � - M äi}�þ«/=GDÖ�ÝAÓdÃ>ID4�Å61D<>Ë;4F3MCD4F}D@;Ã�4FC�ÌA��ú ��Ù0÷�8 û :;}�CÜú�C�/23>Ån<FÖ ö0÷�?�à û
:J<>4ÜÃ>ID4Ü3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Å6/=4F3H:;ÅgI�/=46Ë;4FC$ÌA�ãÃ>ID4�4FíA1�: | ÊZ57@�Û�46<ÄCD4F3>/=GB}ãÛ£/=Ã>IãÃ>ID4 ��Ù0÷�8¡Ån@�CD4ÜÇ�:;E¦/ | �
ÇÎ@B1�}�CÜ/2}çÑ �FÕ�Û£/=Ã>I�<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | CÜ5�:;/=<g3­Ån@;<><>4F3�57@B}�C�/2}DG�Ã�@¦Ã>ID4�E¦:J<>é�3
/2}Üþ«/=GDÖMÒJÓ�:;}�C�<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | C
5�:;/=<g3�@;Ì�Ã>:;/2}D4FC"ÌA�"3>:;EH5 | /2}DGâÃ>ID4�ö0÷�?�à Å6:J5�:;Å6/=Ã��$Å61D<>Ë;4ÜÇÎ<>@BE e � < ) <BïáÃ�@ÉÒ ) .;ïáÛ£/=Ã>I"3�Ã�465d< ) ÒJÖ
×
ID4�Å61D<>Ë;4F3(CD4F}D@;Ã�4FCáÌA�Éúgö0÷�?�àHÓ7ò � Ò & ï & Ò*< & Ôq< û :J<>4�Ã>ID4H3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Å6/=4F3�GB/=Ë;4F}áÌA�âÇÎ@;<gE�1 | :
ÏiÒ*<%ÐgÓ�:;ÅgI�/=46ËJ:JÌ | 4�Û£/=Ã>Iâ@;5�Ã>/2E¦: | ö0÷�?�à¡Ån@�CD4F301�3>/2}DG�/2}�ß�}�/=Ã�4 | �Äß�}D4�3>:;EH5 | /2}DG¦@;Ç�Ã>ID4�<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | C
Å6:J5�:;Å6/=Ã��êÅ61D<>Ë;4;Öh� � /2393>ID@�Û£}çÇÎ@;<�Ån@BEH5�:J<g/23�@B}qÖ ø 4�@;Ì�3�46<>Ë;4ÄÃ>I�:JÃ�/2}ç@;<gCD46<9Ã�@á:J5�5�<>@B:;ÅgI@� � Ó«/=Ã�/23
}D4FÅn4F3>3>:J<>�ãÃ�@êI�:FË;4ÍE¦:;}%�"C�/`ë746<>4F}%ÃHÅ | :;3>3�4F36Ö$ÞcË;4F}Æ:á<>4 | :JÃ>/=Ë;4 | �çß�}D4 | �êC�/23>Ån<>46Ã>/=Ø64FC$C�/23�Ã�<g/=Ì�1DÃ>/=@B}ç@;Ç
<g:JÃ�4F39Ï�3>1�ÅgIÍ:;3
Å61D<>Ë;4Íú�C�/23>Ån<FÖ ö0÷�?�à û Ð�/23­íA1�/=Ã�40Ç�:J<­ÇÎ<>@BE � � Ö�Úâ@;<>46@�Ë;46<FÓ�/2}�@;<gCD46<­Ã�@Ä:J5�5�<>@B:;ÅgI � � :JÃ



I�/=GBI"Ï l7n LMJOo�Ð tvuMt :�Ë;46<>��I�/=GBI�ËJ: | 1D4�@;Ç�ò$/23�<>4FíA1�/=<>4FCqÖ { 304næ�574FÅnÃ�4FCqÓqÃ>ID4 | @�Û Ï l7n LMJOo�Ð tvuMt Ì74FI�:FË�/=@;<
@;Ç�3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�á/230CD@BE¦/2}�:JÃ�4FCáÌA��Ã>ID4¦Å | :;3>30Û£/=Ã>I | @�Û�4F3�Ã�Ån@�C�/2}DG�<g:JÃ�4âÏ�:;}�Cã?�ì�~ Ã>ID<>4F3>ID@ | C�ÐgÖ
äi}ãÇ�:;ÅnÃ6Ó�Ã>ID4�ËJ: | 1D4�:JÃHÛ£I�/2ÅgIã3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�êÌ74FÅn@BEH4F3�Ø646<>@ç/239GB/=Ë;4F}"ÌA� � \ L e \ ÓcÛ£I�/2ÅgI"/23�Ã>ID4E¦/2}�/2E�1�E l7n LMJOo0Ã�@ÄI�:FË;4�:HËJ:;}�/23>I�/2}DG�ÇÎ<g:;ÅnÃ>/=@B}Ü@;Ç«1�3�46<g3
:JÃ£}D@B}�ÊZØ646<>@¦<g:JÃ�4;Ö
äPÃ�/23­Û�@;<>Ã>I%Û£I�/ | 4(Ã�@�EH4F}%Ã>/=@B}ÍÃ>I�:JÃ£Ã>ID4�4FíA1�: | ÊZ57@�Û�46<03�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�ÜÅ61D<>Ë;4F3�:J<>49@;Ì�Ã>:;/2}D4FCâ:;3

Ã>ID4£1D5�5746<«4F}%Ë;4 | @;574
@;Ç�Ã>ID4£3�@ | 1DÃ>/=@B}�@;ÇcÏiÒH.BÐgÓA@�Ë;46<�: |2| _ � � \ :;}�CHò 3 Ñ < & * \ ÕZÓA/WÖ 4;Ö=Ó%ÇÎ@;<�: |2| 5�:;/=<g3£Ïv_ & ò«ÐÇÎ@;<
Û£I�/2ÅgI�Ã>ID493�@ | 1DÃ>/=@B}çÏWÔq<%Ð­ID@ | C�36Ö
äi}�þ«/=GDÖ­îDÓ0Ã>ID4çÅ61D<>Ë;4F3ÍCD4F}D@;Ã�4FCùÌA�ÿú ��Ù0÷�8�Ó
~ � <�Ö ÔAÓHÒJÖ <�Ó¦ÒJÖ � û :J<>4ÈÃ>ID4ç3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Å6/=4F3

:;ÅgI�/=46Ë;4FCâÌA��Ã>ID494FíA1�: | ÊZ<g:JÃ�4�CD4F3>/=GB}ÜÛ£/=Ã>IÜÃ>ID4 ��Ù0÷�8�Ån@�CD4F3£@;Ç«<g:JÃ�4O< ) ÔAÓ«Ò ) <�:;}�CçÒ ) �¦Ì�/=Ã­5746<0ö0÷�?�à
3���E9Ì7@ | Ï�Ån@;<><>4F3�57@B}�C�/2}DG�Ã�@¦Ì�/2}�:J<>�Ä<g:JÃ�4O<�Ö2ÒJÓ <�Ö ï¦:;}�C�<�Ö .BÐgÓ�/2}ÜÃ>ID4�Ç�:;E¦/ | �Ä@;Çyþ«/=GDÖ�ÒJÖ�×
ID4(4FíA1�: | ÊZ<g:JÃ�4
3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�áÅ61D<>Ë;4F3(Û�46<>4H@;Ì�Ã>:;/2}D4FCÈÅn@B}�3>/2CD46<g/2}DG�/2}�Ån<>4F:;3>/2}DG�ËJ: | 1D4F30@;Ç�òcÓ�:;}�CqÓMÇÎ@;<(4F:;ÅgIçòcÓ&:
Ë;4FÅnÃ�@;< � @;Ì�Ã>:;/2}D4FCÍÌA�ÍC�/23>Ån<>46Ã>/=ØF/2}DG�Ã>ID4�/2}%Ã�46<>ËJ: | Ñ �#&��_cÏÎò«ÐZÕ«Û£/=Ã>IÍ3�Ã�465�@;Ç�< ) <DÒ�C ��Ó�Û£ID46<>4 �_yÏÎò«Ð­/23
Ã>ID4
E¦/2}�/2E�1�EI_ \ ÇÎ@;<�Û£I�/2ÅgIáÃ>ID4HÇÎ4F:;3>/=Ì | 4H3�46Ã�@;Ç(ÏiÒFïBÐ(/23(}D@B}�ÊZ4FEH5�Ã��;ÖÄ×
ID4HËJ:J<g/2:JÌ | 4nÊZ<g:JÃ�4¦CD4F3>/=GB}È/23(:JÌ | 4Ã�@Ä:J5�5�<>@B:;ÅgIâíA1�/=Ã�4�Å | @B3�4 | ��� � ÇÎ@;< | @�Û�1�3�46<£Ån@�C�/2}DGH<g:JÃ�4;Ó�:JÃ£Ã>ID4(5�<g/2Ån4(@;Çy:�Ë;46<>� | :J<>G;4 | @B:;CÜòã:;}�CÍ:
| :J<>G;4�}A1�E9Ì746<
@;Ç&57@�Û�46< | 46Ë;4 | 36Ö

����� �	��

��������

��������������������� ��!"�$#%�&

�'!)(&!)��� �*!,+�

!�� �-#%�/.)0212!
äi}Ü@;<gCD46<
Ã�@¦ËJ: | /2C�:JÃ�4�Ã>ID4(4FíA1�: | ÊZ<g:JÃ�4�:;}�CÜ4FíA1�: | ÊZ57@�Û�46<08�Ù0Ú { 3���3�Ã�4FE @;5�Ã>/2E¦/=ØF:JÃ>/=@B}Í/2}�Ã>ID49Å6:;3�49@;Ç
5�<g:;ÅnÃ>/2Å6: | ß�}�/=Ã�4nÊ | 4F}DG;Ã>I�Ån@�CD4F3­:;}�C¦ß�}�/=Ã�403�5�<>4F:;C�/2}DG9Ç�:;ÅnÃ�@;<FÓDÛ�4(Ån@B}�3>/2CD46<�Ã>ID40Ç�:;E¦/ | ��@;Ç�äi~ { Ån@�CD4F3�@;Ç
Ì | @�Å>é | 4F}DG;Ã>I , � Ôq<0<0<êÏÎÌ�/2}�:J<>�Í3���E9Ì7@ | 3RÐ
GB/=Ë;4F}È/2}á×&:JÌ | 4ÜÒJÓM4næ�5 | /2Å6/=Ã | �ÍCD4F3>/=GB}D4FC�Ã�@ÍÅn@�Ë;46<�: | :J<>G;4
<g:;}DG;4£@;Ç7<g:JÃ�4F30Ï�3�464�Ñ`ÒFÝdÕ�ÇÎ@;<�Ã>ID4�CD46Ã>:;/ | 3RÐgÖ«×
ID40?�ì�~ÉÃ>ID<>4F3>ID@ | C�3«Û�46<>4�CD46Ã�46<gE¦/2}D4FCHÌA�H3>/2E�1 | :JÃ>/=@B}qÓ;ÇÎ@;<
:�Ã>:J<>G;46Ã ��Þ�~ @;Ç�Ò*< �43 Ö�äi~ { Ån@�CD4F3(:J<>4HCD4FÅn@�CD4FC�ÌA�âÃ>ID4H3�Ã>:;}�C�:J<gCùúiÌ74 | /=46Ç®ÊZ5�<>@;5�:JGB:JÃ>/=@B} û /=Ã�46<g:JÃ>/=Ë;4
EH4F3>3>:JG;4nÊZ5�:;3>3>/2}DG$CD4FÅn@�CD46<ÈÑ ��Ó(ÒFÝ�ÕZÖ ø 4á5 | 1DGêÃ>ID4á<g:JÃ�4nÊZÃ>ID<>4F3>ID@ | CÉ5�:;/=<g3ÄGB/=Ë;4F}ù/2}ª×&:JÌ | 4"Òá/2}Æ@B1D<
:;3���EH5�Ã�@;Ã>/2Å�4FíA1�: | ÊZ<g:JÃ�4¦:;}�Cá4FíA1�: | ÊZ57@�Û�46<�3���3�Ã�4FE @;5�Ã>/2E¦/=ØF:JÃ>/=@B}qÖ�×
ID4H:;ÅnÃ>1�: | }A1�E9Ì746<(@;Ç�1�3�46<g305746<
4F:;ÅgIÜÅ | :;3>3�/23c@;Ì�Ã>:;/2}D4FCÄÌA�Hß�æD/2}DG9:�CD4F3>/=<>4FCÄ3�5�<>4F:;C�/2}DG(Ç�:;ÅnÃ�@;<�J :;}�CÄÌA� | 46Ã�Ã>/2}DG KOY �65 ò Y J87;ÓAÛ£ID46<>4
ò Y /23¦Ã>ID4Í5�:J<>Ã>/2: |£| @B:;CÆÇÎ@;<�Å | :;3>3OXDÓ­<>4F3>1 | Ã>/2}DGáÇÎ<>@BE @;5�Ã>/2E¦/=ØF:JÃ>/=@B}qÖù×&:JÌ | 4�ÔÈ5�<>4F3�4F}%Ã>3¦Ã�Û�@"CD4F3>/=GB}
4næD:;EH5 | 4F3­ÇÎ@;<
Ã>ID49Ån@�CD4F3­@;Çy×&:JÌ | 4¦Ò(:;}�C g:9�Ô�Ì�/=ÃRýd3Rýdõ£Ø;Ö
äi}9:�ß�}�/=Ã�4nÊ�C�/2EH4F}�3>/=@B}�: | 3���3�Ã�4FE�1�3�46<g3MI�:FË;4�}D@;Ã�: |2| Ã>ID4�3>:;EH4­?�ì�~êCD46G;<g:;C�:JÃ>/=@B} � ÏÎ@;< { 3���EH5�Ã�@;Ã>/2Å

Ú�1 | Ã>/21�3�46<�Þyå�Å6/=4F}�Ån��Ñ .�Õ�ÐcÛ£/=Ã>IÄ<>4F3�574FÅnÃ�Ã�@�Ã>ID4F/=<�3>/2}DG | 4nÊ�1�3�46<­?�ì�~�Ó�:JÃ�46Ë;46<>��3�Ã�<g/=5�5�/2}DG�CD4FÅn@�CD46<­3�Ã�465MÓ
Ì74FÅ6:;1�3�4Í@;Ç0Ã>ID4�:;3���E¦EH46Ã�<>�$C�1D4ÜÃ�@çß�}�/=Ã�4nÊ | 4F}DG;Ã>I$<g:;}�CD@BE 3�4FíA1D4F}�Ån4F36Öùþ«/=GDÖ�ïÈ3>ID@�Û£3Ä:ê3>}�:J5�3>ID@;Ã
3>/2E�1 | :JÃ>/=@B}ç@;Ç­Ã>ID4�46Ë;@ | 1DÃ>/=@B}ê@;Ç
Ã>ID4 { Ú�ÞñË�36ÖâÃ>ID4�3�Ã�<g/=5�5�/2}DGÜCD4FÅn@�CD46<H/=Ã�46<g:JÃ>/=@B}�39ÇÎ@;<�Ã>ID4�3���3�Ã�4FE¦3
@;Ç�×&:JÌ | 4¦ÔAÖ { Ã(4F:;ÅgIê3�Ã�<g/=5�5�/2}DG�CD4FÅn@�CD46<93�Ã�465MÓ�: |2| 1�3�46<g30@;Ç�Ã>ID4¦Ån@;<><>4F3�57@B}�C�/2}DG�Å | :;3>3�/23(CD4FÅn@�CD4FCÈ/2}
5�:J<g: |2| 4 | Ó&Û£/=Ã>IÉÒFïÍäi~ { CD4FÅn@�CD46<�/=Ã�46<g:JÃ>/=@B}�395746<�1�3�46<FÖ�×
ID4�E¦/2}�/2E�1�E :;}�CãE¦:dæD/2E�1�E { Ú�Þ ÏÎ@�Ë;46<
Ã>ID401�3�46<�57@;5�1 | :JÃ>/=@B}�Ð&ÇÎ@;<�Ã>ID4�Ã�Û�@¦3���3�Ã�4FE¦3�:J<>40/2}�C�/2Å6:JÃ�4FCÄÌA�¦Ã>ID40Ë;46<>Ã>/2Å6: | /2}%Ã�46<>ËJ: | 36Öy×
ID4�4FíA1�: | <g:JÃ�4
3���3�Ã�4FE Ï�3>íA1�:J<>4F3RÐ­Ån@B}%Ë;46<>G;4F30Ã�@�3>/2}DG | 4nÊ�1�3�46<
5746<>ÇÎ@;<gE¦:;}�Ån49ÇÎ@;<�: |2| 1�3�46<g3£/2}Ü4næD:;ÅnÃ | � .¦3�Ã�465�36Ó�/WÖ 4;Ö=Ó�@B}D4
3�Ã�465�5746<�Å | :;3>3�/23�3>1�å�Å6/=4F}%Ã�CD4F3�5�/=Ã�4
Ã>ID4�<>4F3>/2C�1�: | <g:;}�CD@BE¦}D4F3>3c@;ÇqÃ>ID4
ß�}�/=Ã�4nÊ�C�/2EH4F}�3>/=@B}�: | 3���3�Ã�4FEÜÖ�è0}
Ã>ID4¦Ån@B}%Ã�<g:J<>�;ÓMÃ>ID4H4FíA1�: | 57@�Û�46<�3���3�Ã�4FE-Ï�C�/2:;EH@B}�C�3RÐ
}D464FC�3HÒnîÍ3�Ã�<g/=5�5�/2}DG�CD4FÅn@�CD46<�3�Ã�465�3ÄÏÎÃ�Û£/2Ån4HÃ>ID4
<>4FíA1�/=<>4FEH4F}%Ã­@;Ç&Ã>ID49/2}�ß�}�/=Ã�4nÊ�C�/2EH4F}�3>/=@B}�: | 3���3�Ã�4FE�ÐgÖ

~	�&;H�c½k��»�Á����
Ñ`ÒRÕ�×(Ö�8�@�Ë;46<�:;}�C8<DÖ�×
ID@BE¦:;36Ó�=�>@?BA	?BC DFEHGJILKFCMI�G"NOAQP�DRK�G"CSDFTU?VG"NOWJÓ ø / | 46�;Ó�ì£46ÛYXc@;<>é�Ó&ÒH.0.�ÒJÖ
Ñ Ô�Õ ��Ö ~£/2EH@ | C�/�:;}�CÆ~�Ö V£<>Ì�:;}Dé;4;Ó ú { <g:JÃ�4â3�5 | /=Ã�Ã>/2}DGá:J5�5�<>@B:;ÅgIÆÃ�@çÃ>ID4á.0:;1�3>3>/2:;}ÆE�1 | Ã>/=5 | 4nÊ�:;Å6Ån4F3>3
ÅgI�:;}�}D4 | Ó ûSZ =�=�=\[UN]P"CUE�^�G"C Z CMI�G"NOAQ^'[_TU?VG"NOWJÓ�Ë;@ | ÖDî%ÔAÓ�}D@DÖ�ÔAÓ�5�5MÖ�Ý;ôdî�`�Ý �JïAÓqÚ�:J<gÅgIêÒH.0.;ôAÖ

Ñ Ý�Õ�ÚêÖ��c:J<g:;}�:;3>/�:;}�CÍ×(Ö7.01D4F3>36Ó�úgè�5�Ã>/2E�1�E CD4FÅ6/23>/=@B}�ÇÎ464FCDÌ�:;Å>éÍE�1 | Ã>/21�3�46<�4FíA1�: | /=ØF:JÃ>/=@B}ÜÛ£/=Ã>IÍ3>1�ÅRÊ
Ån4F3>3>/=Ë;4HCD4FÅn@�C�/2}DG�:;ÅgI�/=46Ë;4F30Ã>ID4�Ã�@;Ã>: | Å6:J5�:;Å6/=Ã��â@;Ç�Ã>ID4¦.0:;1�3>3>/2:;}áE�1 | Ã>/=5 | 49:;Å6Ån4F3>3(ÅgI�:;}�}D4 | Ó û /2}
a N]GMb)^%cdEOKF>eG"AQP"NgfhG"CMIM?BNV?BCibO?nÓ�÷«:;Å6/`ß�Å9.�<>@A@�Ë;4;ÓM8 { Ó�ì£@�Ë;4FE9Ì746<�ÒH.0. �%Ö

Ñ îJÕ { Ö_<DÖ��0/=Ã�46<>Ì�/WÓ8f_jdk8c6l a NOKFCib�K mi>@?OEQGJIHE$miNV?VP�noE$m4?VbMDRNOp�AqbrG"AsAsp�C4K�brP�DRK�G"CUERÓ { C�C�/23�@B}�Ê ø 4F3 | 46�;Ó
~
4F:;C�/2}DGDÓ�Ú { Ó�ÒH.0.;ïAÖ



~£:JÃ�4�ÏZö0÷�?�à�Ð � Ï�C �
ÐgÓ�ÒFÔ¦/=Ã�46<g:JÃ>/=@B}�3 � Ï�C �
ÐgÓ�Ôq<¦/=Ã�46<g:JÃ>/=@B}�3 8�@�CD4�}�:;EH4
ÒJÖ �q<BÝq< �%Ö2Ò;Ò*<BÝ �%Ö2Ò;Ò*<BÝ Ån@�CD4ÄÒ
ÒJÖ ôq<BÝq< ïAÖ î�Ò*<BÝ ïAÖ Ý�Ò*<BÝ Ån@�CD4�Ô
ÒJÖ î <BÔq< îDÖ Ý;ôq<BÝ îDÖ Ý;ôq<BÝ Ån@�CD4�Ý
ÒJÖ Ôq<Bïq< ÝAÖ2Ò*<0<BÝ ÝAÖ2Ò*<0<BÝ Ån@�CD4�î
ÒJÖ <0<BÔq< ÔAÖ Ô;ôq<BÝ ÔAÖ Ô;ôq<BÝ Ån@�CD4�ï<�Ö �q. � < ÒJÖ ï;Ýq<BÝ ÒJÖ ï;Ýq<BÝ Ån@�CD4�ô<�Ö ï � �q< Ê <�Ö �q.0. � Ê <�Ö �0.0. � Ån@�CD4 �<�Ö î%ï �q< ÊgÒJÖ Ô;ô0. � ÊgÒJÖ Ô;ô0. � Ån@�CD4 �<�Ö2ÒH.;Ýq< ÊZîDÖ î �0. � ÊZîDÖ î �0. � Ån@�CD4O.

×&:JÌ | 4áÒq/Ä×&:JÌ | 4Ä@;Ç
äi~ { Ån@�CD4F3�:;}�CêÃ>ID<>4F3>ID@ | C�3�ÇÎ@;< ��Þ�~ b Ò*< �43 Ó�ö0÷�?�à EH@�C�1 | :JÃ>/=@B}ê:;}�CêÌ | @�Å>é
| 4F}DG;Ã>IâÔq<0<0<�ÏÎÌ�/2}�:J<>��3���E9Ì7@ | 3RÐgÖ

?A��3�Ã�4FE _$Ï�C �
Ð 8�@�CD4 V�3�46<g3
5746<
Å | :;3>3 KOY
Þ�íA1�: | 57@�Û�46< �AÖ Ôdî . � Ò �g � Ô ) <Bô;ï�Ò Ô Ò*<l7n LMJOo � � ) ô �;Ý�Ò�C � Ý ô
ò � Ò ) ��ÒFÔ;ï î �

ï ï
ô î
� Ò �

Þ�íA1�: | <g:JÃ�4 ÝAÖ Ýq<BÝ;ï ï Ò*<g � Ô ) <Bô;ô;ô îDÖ Ýq<BÝ;ï .l7n LMJOo � � ) ï �;Ý;ôÄC � ïAÖ Ýq<BÝ;ï �

ò � Ô ) <Bô;Ô;ï ôAÖ Ýq<BÝ;ï �

�%Ö Ýq<BÝ;ï �

�AÖ Ýq<BÝ;ï �.AÖ Ýq<BÝ;ï �

Ò*<�Ö Ýq<BÝ;ï ô
Ò;ÒJÖ Ýq<BÝ;ï ï

×&:JÌ | 49Ôx/�Þ�íA1�: | 57@�Û�46<£:;}�CÜ4FíA1�: | <g:JÃ�4(ß�}�/=Ã�4nÊ�C�/2EH4F}�3>/=@B}�: | 3���3�Ã�4FE CD4F3>/=GB}�4næD:;EH5 | 4F36ÓDÇÎ@;<7J � Ý;ÔAÖ



-12

-10

-8

-6

-4

-2

0

2

4

6

8

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

g 
(d

B
)

R (bit/symbol)

Rate-threshold for QPSK and LDPC codes

QPSK capacity
Selected LDPC codes

þ«/=GB1D<>4çÒq/â~£:JÃ�4nÊZÃ>ID<>4F3>ID@ | C$5�:;/=<g3HÅn@;<><>4F3�57@B}�C�/2}DG�Ã�@"ö0÷�?�à Å6:J5�:;Å6/=Ã��$:;}�C$ÇÎ@;<Ä3�@BEH4 ��Ù0÷�8ÿÅn@�CD4F3
ÇÎ<>@BEðÑ �FÕZÖ

Ñ ï�ÕHÝB.�.0÷
Ó�ú�×�?ÜÔ;ïAÖ Ô;ÔdîÄ�(ÝAÖ2ÒJÖ <�ÓZú>ÝB.0÷�÷yÊ�×�?�.£Ê�~ { ì
Ê ø .�Ò > ÷�I%��3>/2Å6: | ��:F�;46<�÷c<>@�Ån4FC�1D<>4F3�Ï�þ«Ù0Ù�Ð û Ó û
Þ�×�?AäRÓDÙ�4FÅn4FE9Ì746<�ÒH.0.0.AÖ

Ñ ô�Õ¦?�ÖA�y46<gC�1�:;}�CÍ?�Ö�?�I�:;E¦:;/WÓ£ú�×
ID4(/2EH5�:;ÅnÃ�@;ÇMÇÎ<>4FíA1D4F}�Ån�%Ê���:JÃ�Ç�:;C�/2}DG9@B}�Ã>ID4(3�574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�Ä@;Ç
8�Ù0Ú { Ó û Z =�=�=\[UN]P"CUE�^�G"C Z CMI�G"NOAQ^'[_TU?VG"NOWJÓ�Ë;@ | Ö�î �%Ó�}D@DÖ�îDÓ�5�5MÖqÒFÝq<BÔM`�ÒFÝ;Ô �%ÓMÚ�:F�ÍÔq<0<DÒJÖ

Ñ �FÕ�~�ÖaV£<>Ì�:;}Dé;4�46Ã£: | Ö=Ó�ú ø 46Ì�5�:JG;40/=Ó û��������
	�����
���������������������
���������
�������������� Ó%Ôq<0<DÒJÖ
Ñ ��Õ�õ9ÖU<B/2}qÓ { Ö�à�I�:;}�CD46éJ:�Ó�:;}�C�~�Ö�Ú�Å6Þ | /=4FÅn4;Ó�úiäP<><>46GB1 | :J<�<>46574F:JÃiÊ�:;Å6Å61�E�1 | :JÃ�4(Ån@�CD4F36Ó û /2} a N]GMb)^! �Cin

Z C D$^#" W"A m
^&G"C [%p�N%$VG,brGMn ?OEHP"Cin'& ?B>eP�D�?Vn [�GrmiK�bBERÓ ��<>4F3�Ã6Ó�þ&<g:;}�Ån4;Ó7?A465�Ã�4FE9Ì746<�Ôq<0<0<�Ó�5�5MÖMÒr` �AÖ
Ñ .�Õ¦?�ÖD�y46<gC�1qÓ k p�> DRKFp�EM?BN n ?�D�?VbMDRK�G"C�Ó­8�:;E9Ì�<g/2CDG;4�V�}�/=Ë;46<g3>/=Ã���÷c<>4F3>36Ó�8�:;E9Ì�<g/2CDG;4;ÓaV�àHÓMÒH.0. �AÖ
Ñ`Ò*<dÕ�Ù�Ö&×
3�4Ä:;}�Cã?�Ö�õ�:;} | �;Ó$ú ��/2}D4F:J<�E�1 | Ã>/21�3�46<(<>4FÅn4F/=Ë;46<g3*/�Þyë74FÅnÃ>/=Ë;4�/2}%Ã�46<>ÇÎ46<>4F}�Ån4;Ó&4në74FÅnÃ>/=Ë;4�Ì�:;}�C�Ê
Û£/2CDÃ>IÜ:;}�CÍÅ6:J5�:;Å6/=Ã��;Ó û Z =�=�=\[UN]P"CUE�^�G"C Z CMI�G"NOAQ^'[_TU?VG"NOWJÓ�Ë;@ | Ö�î%ïAÓ�}D@DÖ�ÔAÓ�5�5MÖ�ôdî�Òr`�ô �JïAÓqÚ�:J<gÅgI
ÒH.0.0.AÖ

Ñ`Ò;ÒRÕáúg?A574FÅ6/2: | /23>3>1D4Ü@B}Æ/=Ã�46<g:JÃ>/=Ë;4�CD4FÅn@�C�/2}DGDÓ û Z =�=�=q[UN]P"CUE�^ G"C Z CMI�G"NOAQ^	[_TU?VG"NOWJÓ
Ë;@ | Öcî �%Ó
}D@DÖ�ÔAÓ
þD46Ì�<g1�:J<>�ÜÔq<0<DÒJÖ

Ñ`ÒFÔ�Õ:<DÖ�Þ�C�EH@B}�C�36Ó�úg?�1DÌ�EH@�C�1 | :J<­Ç�1�}�ÅnÃ>/=@B}�36Ó7E¦:JÃ�<>@B/2C�3£:;}�C�Ån46<>Ã>:;/2}�57@ | ��ID4FCD<g:�Ó û /2} a N]GMb)^'fhP"> ( P"NOW
Z C D$^�fhG"CMI�^�fhG"A)$BKFCiP�D$G"NOK�P">�"iDRNOp4bMDRp�NV?OE P"Cin'c m�mi> K�brP�DRK�G"CUERÓD8�: | GB:J<>�;Ó {�| Ã>:�Ó <B1�}D40ÒH.;ô0.AÓB5�5MÖJô0.M` � �%Ö

Ñ`ÒFÝ�Õ¦.�ÖM8�:;/=<>4;Ó�?�Öq.01D4FEHGBI�:J<FÓ { Öq~
@B1�E9�â:;}�CÈ?�Ö��y46<gC0�1 ú�Ù�4F3>/=GB}á:J5�5�<>@B:;ÅgID4F3�ÇÎ@;< ��Ù0÷�8�ÊZ4F}�Ån@�CD4FC
8�Ù0Ú { Ó û Z C	miNV?�mUP"N]P�DRK�G"C�Ó�Ôq<0<DÒJÖ



0

1

2

3

4

5

6

0 5 10 15 20

ρ 
(b

it/
s/

H
z)

β (user/chip)

CDMA, QPSK vs. Gaussian inputs

Single User, Gaussian, Eb/N0=3dB
CDMA, Gaussian, Eb/N0=3dB
CDMA, QPSK, Eb/N0=3dB
Single User, Gaussian, Eb/N0=10dB
CDMA, Gaussian, Eb/N0=10dB
CDMA, QPSK, Eb/N0=10dB

þ«/=GB1D<>4�Ôx/£?A574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån�ÜË�36Ö
òãÇÎ@;<�<g:;}�CD@BE 8�Ù0Ú { Û£/=Ã>Iá.0:;1�3>3>/2:;}â:;}�CÈö0÷�?�à+/2}D5�1DÃ>39ÏÎÛ£/=Ã>I
3�Ã�<g/=5�5�/2}DG�CD4FÅn@�CD46<nÐgÖ

0

1

2

3

4

5

6

7

8

9

-2 0 2 4 6 8 10 12 14 16

ρ 
(b

it/
s/

H
z)

Eb/N0 (dB)

Equal power CDMA

LDPC
discr.QPSK
QPSK,β=1
QPSK,β=5
QPSK,β=10
QPSK,β=20
Single User, Gaussian

þ«/=GB1D<>49Ýx/�?A574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån��@;Ç ��Ù0÷�8ù:;}�CÜ@;5�Ã>/2E¦: | ö0÷�?�à Ån@�CD4F3
Û£/=Ã>I�4FíA1�: | ÊZ57@�Û�46<£CD4F3>/=GB}qÖ



0

1

2

3

4

5

6

7

8

9

-2 0 2 4 6 8 10 12 14 16

ρ 
(b

it/
s/

H
z)

Eb/N0 (dB)

Equal rate CDMA

LDPC, R=0.2
LDPC, R=1.0
LDPC, R=1.8
Single User, Gaussian

þ«/=GB1D<>4(îT/�?A574FÅnÃ�<g: | 4nå�Å6/=4F}�Ån��@;Ç«3�@BEH4 ��Ù0÷�8ùÅn@�CD4F3
Û£/=Ã>I�4FíA1�: | ÊZ<g:JÃ�49CD4F3>/=GB}qÖ

0246810121400.10.20.30.40.50.60.70.80.91Stripping decoder iterationsAME

0 2 4 6 8 10 12 14
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Stripping decoder iterations

A
M

E

Equal power system

Equal rate system

þ«/=GB1D<>4�ïx/ { Ú�Þ�Ë�36Ö&3�Ã�<g/=5�5�/2}DG­CD4FÅn@�CD46<&/=Ã�46<g:JÃ>/=@B}�3�Ï�3>}�:J5�3>ID@;Ã�3>/2E�1 | :JÃ>/=@B}�Ð�ÇÎ@;<�Ã>ID4�3���3�Ã�4FE¦3M@;ÇD×&:JÌ | 4�ÔAÖ


