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G�H�G�I�J�K LNM$O$P J�Q�LNI

RTSVUXWZY\[�]�[#^_[/]�`a]�^�[Xb\c_dZSec_c_SefEbgf�hi`�^kj�[�l mV`�SeUEW�n�[EY\Seb\U#opW\[Eb\bi`�mVcq^�`�rts\Se^�`�cu]�W\`vs\c_`wfEnx[Xy\y\^�fXy\^�S{z
[�]�`CY\S|hx`�^�c_S{]6l}c_o�W\`�d�`�c_~C�vW\`�c_`�c�o�W\`�d�`�c#[XSVd�[�]�]�^�[Xb\c_d�S|]_]�Seb\U�h:[E^_SVfXs\c�^_`�y\mVSeo�[EcTfXnx]�W\`C`�dZS{]�]�`�Y
c_SeUEb\[XmV�3��W\Seo�W���W\`�b�[Xy\y\^_fEy\^_SV[�]�`�m{l�o�fEd��\Seb\`�Y���l�]�W\`T^�`�o�`�S{hi`�^���[XmVmef���]�fC`�b\W\[Xb\o�`�]�W\`Tc_SVUXb\[XmX]�f
b\fXSVc_`#^_[�]�SefE~�j�`�o�`�b�]�m{l�����SV^_[Es\Y�[Xb\Y���`�mV�\fX^�`��e�/�e�k�|�X�V��[Eb\YC]�W\`�b���fXsA]�^_fEc�[Xb\YC��S|]�`�^���f��|�X�xSVb�]�^_f/z
Y\s\o�`�Y�[Eb�[/]_]�^_[Eo�]�S|hx`Zb\`���Y\S{hi`�^_c_S|]6l�c_opW\`�dZ`�o�[XmVme`�Y¡ �¢1£x¤a¥\¦§ �¨a¥\©�ª�«a¢�¬
ª3­® �¢1¯�°�~�±6b�y\[X^�]�SVo�s\me[E^_�
o�fXb�]�^�Se�\sA]�SefEb²�{�E��Y\`�c_o�^_SV��`�c�[¡dZftY\s\me[/]�SVfXb³c_o�W\`�d�`�Y\`�y\SVo�]�`�Y�SVb}�\UXs\^_`��/��SVb��CW\SVopW´]�W\`�SVb\y\sA]
c1l d���fEmvc1]�^�`�[XdµSecZc�`�^�Se[EmN]�f¶y\[E^_[EmemV`�m�o�fXb�hi`�^�]�`�Y\��]�W\`�b¶]�W\`�^�`�c_s\m{]�SVb\U�·gz�Y\SedZ`�b\c�SVfXb\[Emwc	l�d���fXm
hi`�o�]�fE^� (¸�¹=ºC¸1[T�CW\S{]�`vhi`�o�]�fX^�y\^_fto�`�c_ck�CS|]�W�»  (¸�¹=º, /¼�¸�¹=º ½²¾�¿�ºvSec�d�s\m|]�SVy\meSV`�Y´��l¶[Eb�Sec_fEd�`�]�z
^_SVogÀÂÁÃ· d�[/]�^�S{Ä}ÅÇÆÈ¸1SV~e`�~�Å�¼Æ ÅÈÆÉ½Ê¾�¿�º���W\`�^_`gÀµË�·¡~��vW\SecCÀZz�Y\SVd�`�b\c_SVfXb\[Emuhi`�o�]�fE^
ÅÌÆv (¸Í¹=º�SVc�y\[X^�[XmVme`�m�]�f´c_`�^�Se[Em�o�fEb�hi`�^�]�`�Y\�v[Xb\Y�]�W\`�o�fX^�^_`�c_y�fEb\Y\Seb\U´UX`�b\`�^�[�]�`�Y}Y\[/]�[�c1]�^�`�[XdÎSec
c_`�b�]#[Xo�^�fXc_c�[�b\fXbgc�`�mV`�o�]�S|hi`§j�[�l mV`�SeUEW�n�[EY\Seb\UCopW\[Eb\b\`�me~vÏTnÐ]�`�^qc_`�^_SV[XmX]�f�y\[X^�[XmVme`�mxo�fXb�hi`�^_c_SVfXb\�(]�W\`
ÀZÑiY\SedZ`�b\c�SVfXb\[Em$^�`�o�`�S{hi`�Yghi`�o�]�fE^v°v¸Í¹=ºvo�[XbÒ��`v��^_S|]_]�`�b�[Ec�Ó

°�¸�¹=ºÔ½ Õ�Æ�¸Í¹=º:ÅÌÆÒ (¸�¹Nº³Ö ¤w¸Í¹=º ¸_��º

�CW\`�^�`�¤v¸�¹=º�SVc�[Xb´�CW\S|]�`�[XY\Y\S|]�S|hx`���[Es\c�c_SV[Xb×b\fXSVc�`�c_s\o�W¶]�W\[/]Ò» ¤v¸�¹=º,¤w¸Í¹=º ¼ ½ÙØ 2 ¾�Æw�v[Xb\Y
�CW\`�^�`�Õ�ÆC¸�¹=º�½ÊY\SV[XU
¸��ÛÚ � ¸�¹Nº�Ü�Ý�Ý�Ý�Ü�Ú3ÆC¸�¹=º��eºTSec�]�W\`ZÀÞÁ×ÀµY\Se[EUXfEb\[XmNo�fEd�y\mV`�ÄÃdZ[�]�^_S|Ä×�
`�[X^�Seb\U
fXbgS{]�c�Y\SV[XUEfXb\[Em�]�W\`TopW\[Eb\b\`�m UE[XSeb\c_~��vW\`#^_fXmV`�fEn�d�[/]�^�S{Ä�ÅÊÆ²SVc$]�fCSeb�]�^�ftY\s\o�`§Y\S|hi`�^_c_S{]ßl¶c_fw]�W\[/]
S{]C[EmemVf��Cc=]�f#]�^_[Ebic_dZS{]C`�[EopW´o�fEd�y
fXb\`�b�]�fEnu (¸�¹=ºwf�hi`�^�[ZY\s\^_[/]�SVfXb´ÀÌ]�SedZ`�c�mefXb\UE`�^N]�W\[Eb�SVnuÅàÆ
�#`�^�`C^_`�Y\s\o�`�Y�]�f�¾�Æw~

áTf/]�`v]�W\[�]w]�W\`�d�ftY\`�m�y\^_fEy�fEc_`�YÒn�fE^vY\`�c�o�^�Se�\SVb\UC]�W\`�c1l c1]�`�dâSecw�i^�fX[EY�`�b\fEs\UXWZ]�f�o�[XyA]�s\^_`�[
d�s\m|]�Sey\mVSeo�S|]6l³fEnx]�^_[Eb\c_d�SVc�c_SVfXb´c_o�W\`�d�`�c_~#�vWi`�c_`CSVb\o�mes\Y\`�Ó

ã�ä s\m{]�S{z�åv[X^�^_SV`�^�åvæ ä Ïç¸ ä åNz�åwæ ä Ï�º�Y\f��Cb\mVSeb\èg]�^�[Xb\c_d�SVc_c�SVfXb\c��|éX�*�{êE�e~�±6b�]�W\SVc�o�[Xc_`���]�W\`
`�me`�dZ`�b�]�c�fXn= (¸Í¹=º�^_`�y\^�`�c�`�b�]�· Y\SVë�`�^�`�b�]�c1]�^�`�[XdZc�fXnqc1l d��
fXmVcCY\`�c	]�Seb\`�YÒ]�fÒ· Y\Seë
`�^_`�b�]�s\c_`�^�c_�
ÀÙo�fESeb\o�SVY\`�c=�CS|]�W�]�W\`Tbts\d��
`�^�fXnuc_s\�Az�o�[E^_^�Se`�^�c���[Xb\Y�`�[EopW�o�fXmVs\d�b�fXn
ÅÉÆì^�`�y\^_`�c_`�b�]�c=]�W\`#o�f(Y\`
[XmVmefto�[/]�`�Y�]�fZ`�[EopWÒs\c�`�^�~í��`�o�]�fX^�ÅîÆv (¸Í¹=ºwSecwc�`�b�]w]�fZ[EbÒï�ðNæ ä d�ftY\s\mV[�]�fX^_� [Xb\Y�`�rts\[�]�SefEb�¸_�/º
^_`�y\^�`�c_`�b�]�cN]�W\`�c_SeUEb\[Xmi^�`�o�`�S|hi`�Y�[Xnñ]�`�^íUXs\[X^�Y�SVb�]�`�^1h:[Em
c_s\y\y\^�`�c�c_SVfXb�[Eb\Y�ðxfXs\^�Se`�^�]�^_[Eb\c�nòfX^�d�[/]�SVfXb\~
±6b�]�W\`�n�^_`�rts\`�b\o�l×Y\fXdZ[XSVb\��]�W\`�^�`�o�`�S|hi`�Y³ÀÞÁì�whx`�o�]�fX^§c_SVUXb\[EmNo�[Xb��
`�c_`�`�b¶[Xc#^_`�c_s\m{]�Seb\U�nò^_fEd
[C]�^_[Eb\c_d�SVc�c_SVfXb¶f�hi`�^§Àóy\[X^�[XmVme`�m$ô\[�]�n�[XY\SVb\U�o�W\[Xb\b\`�mVc_~Zæ#SV[XUXfEb\[Xm$`�b�]�^_SV`�c§fEnNÕ�ÆC¸�¹=º�^_`�y\^�`�c_`�b�]
]�W\`�n�^�`�rts\`�b\o�l³Y\fXdZ[XSVb�o�W\[Xb\b\`�m�UX[ESeb\cwnòfX^vY\[/]�[�n�^�[XdZ`v¹=~
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ã�ö ^�`�o�ftY\`�Y�ï�ð=æ ä �{÷E��fX^$ø\y\^_`�[EY�ï�ðNæ ä �{ùE�tSVb�[�c_Seb\UEme`�s\c_`�^No�fEb�]�`�Ät]�~�±,bw]�W\SVc=o�[Ec_`��\d�[/]�^�S{Ä
ÅÌÆú[Xo�]�cq[Xcí[�d�`�[Eb\c�n�fX^kc_y\^�`�[XY\SVb\U�`�[EopW�o�fEd�y
fXb\`�b�]#fEni (¸�¹=ºíf�hi`�^q[XmVm\o�[X^�^_Se`�^�c_~v�wW\SVc�Seb\o�^_`�[Ec_`�c
]�W\`�f�hi`�^�[XmVm�n�^�`�rts\`�b\o�l�Y\S{hi`�^�c�S|]6l�fXn$]�W\`�d�ftY\s\mV[�]�fX^���c_fg]�W\[�]�Y\`�`�y\m{lú[/]_]�`�bts\[/]�`�Y�o�[E^_^_SV`�^_c�o�[Eb
c1]�SVmemí��`g^�`�o�f�hi`�^_`�Y���l¶]�[EètSVb\U´[EYAh:[Xb�]�[EUX`ZfXn$]�W\`�c_s\�Az��\[Eb\Y\c�`�bAû,f�l Seb\U´[ÒW\SeUEW³ø\SeUEb\[Xm ]�fÒá�fXSVc�`
j�[�]�SefE~

ÏTb¶SedZy�fX^�]�[Eb�]�y\^�fX�\mV`�dümeSV`�c�Seb�]�W\`Zo�W\fXSVo�`�fXn�]�W\`Z[Ed�fEs\b�]�fEní^_`�Y\s\b\Y\[Eb\o�lÃSVb�]�^_ftY\s\o�`�Y���l
meSVb\`�[X^Cy\^_`�o�ftY\SVb\UX��SV~e`�~Ò]�W\`�^_[/]�SVf¡·�ý�À���[Eb\Y}[XmVc_f´SVb�]�W\`�opW\fESeo�`�fEn�d�[/]�^�S{Ä×ÅàÆ�~��e�/�q[Eb\Y²�{�E�
o�fXb\c_SVY\`�^_`�Y¡]�W\`�o�[Xc_`C�CW\`�^�`�·�ý�À ½þ�/��Se~V`�~�ÅÿÆ SVc�sib\S|]�[E^1l�~}�vW\`�l²[Ec_c_s\d�`�Y´]�W\`�`�b�]�^_SV`�cZfEn
Õ�ÆC¸�¹Nº§Seb\Y\`�y�`�b\Y\`�b�]�[Xb\Y¶SeY\`�b�]�SVo�[Emem|l×Y\Sec1]�^�Se�\sA]�`�Y\��[Eb\Y�y\^�fXy�fEc_`�Y�]�f�Y\`�^_S|hi`g[Xb¶s\y\y�`�^§�
fXs\b\Y
fXn:]�W\`§`�^�^_fE^�y\^�fX�\[E�\SemeS|]6l�n�fE^a]�W\` ä [�Ä SVd�s\d��$SVèE`�meSVW\ftf(Y�¸ ä ��ºvY\`�]�`�o�]�fX^�fXn� (¸�¹Nº_~v�wW\`�l¶Y\Sec_o�f�h3z
`�^_`�Y�]�W\[/]��í[�]�mV`�[Xc1]�n�fX^§W\SVUXW�ø\SeUEb\[Xm ]�fÒá�fXSVc�`Zj�[�]�SefXc_�kÅÇÆ W\[Xcw]�f���`�o�W\fXc_`�b}SVb�c_s\opW�[Z�#[_l
]�W\[/]q]�W\`Td�SVb\Sed�s\d c�f/z�o�[XmVme`�Y�� ÑxY\SVc	]�[Xb\o�`#y\^�f(Y\s\o�]TfXnt]�W\`To�fEb\c1]�`�memV[�]�SefEb��AÅÿÆ� ��	Ü	��

���X�3��W\`�^_`
�A ��	Ü	��

���gY\`�b\f/]�`�cq]�W\`�c_`�]�fXnNy�fEc�c_SV�\me`�h:[Emes\`�cq]�[XèE`�b´��lÒhi`�o�]�fX^w (¸�¹=º��a�
`Cd�[/Ä SVd�s\d�~���sA]�]�W\`
fXyA]�SedZS���[/]�SVfXb�fEnt]�W\`�o�ft`���o�SV`�b�]�c�fXnxÅ Æ�SVc�W\[X^�Y\m{lZ]�^_S|h SV[Xmx[Xb\Y�`�b�]�[XSVmec$]�W\`�s\c_`�fEn�c�fEy\W\Sec1]�Seo�[/]�`�Y
d�[/]�W\`�dZ[�]�Seo�[Em3]�f(fEmec�nò^_fEdà[XmeUE`��\^_[ESeoTb3s\d���`�^�]�W\`�fE^1l�~ ä fE^_`�f�hi`�^��t]�Wi`TW\SVUXWgo�fXd�y\sA]�[�]�SefEb\[Xm
o�fXc1]
fXni]�W\` ä �}Y\`�]�`�o�]�fX^wy\^�`�hi`�b�]�c#S|]�cws\c�`�Seb�y\^�[Xo�]�Seo�[Emuo�fXb�]�`�Ät]�c_~
ÏTo�]�s\[XmVm{l��uY\s\`�]�fZS{]�cwmVf��#`�^wo�fXdZy\me`�Ä S|]6l�� ä¡ä ø��²Y\`�]�`�o�]�SVfXb�Sec�fEnñ]�`�bÒy\^�`�n�`�^_^�`�Y\~�±6b�fXs\^vo�fEb�]�`�Ät]��
]�W\`Zø\±6áTjâ¸�ø\SeUEb\[Xm�]�f�±,b�]�`�^_n�`�^�`�b\o�`�y\mes\c�áTfESec_`Zj�[/]�SVfXºTSec�[�b\[/]�s\^�[Xm=�\UEs\^_`Zn�fX^T`�h:[XmVs\[�]�Seb\U�]�W\`

ä¡ä ø��ÉY\`�]�`�o�]�fE^�y
`�^_n�fE^_dZ[Xb\o�`�~}ðxfE^C^�`�[Xc_fEb\c�^�`�me[/]�`�Y´]�f´o�[XmVo�s\mes\c_�N]�W\`�[Eb\[Xm{l�c_Sec��CSVmem��
`�o�fXbAz
Y\s\o�]�`�Y�Seb�]�W\`�[Ec	l�d�yA]�f�]�Seo�^�`�UXSVd�`¡¸1À�� �úÜ�· � ��Ü ¿Æ � ���Þ��º�~��ú`Zb\f�]�`#]�W\[/]§]�W\SVcCSec
`�c_y�`�o�SV[XmVm{l}^�`�me`�h:[Eb�]�SebZ]�W\`�y\^_`�o�ftY\`�Y´ï�ðNæ ä o�[Xc_`�c_Seb\o�`�SVb´s\c_s\[Xmx��Se^�`�me`�c_c#ï�ð=æ ä c1l c1]�`�dZc_�N[
W\SeUEW�b3s\d���`�^�fXn$o�[E^_^�Se`�^�c�¸	Ë ÷XéEºv[X^�`�Seb�hifXm|hi`�Y\~
�wW\`�fXsA]�yisA]�fXni]�W\` ä�ä ø���Y\`�]�`�o�]�fE^�Sec�� (¸Í¹=ºí½Ê� � � ¸�¹=º_Ü�Ý�Ý�Ý�Ü � ¿�¸Í¹=º_�"!¶[Xb\YÒSec�UES{hi`�b´��l�¸��$#E�eºwÓ
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�q[EopW�o�fEd�y�fEb\`�b�] � '& ¸Í¹=º�fEn(� (¸�¹=ºCSec�o�fE^_^�s\yE]�`�Y���l�]�W\`�`�ë�`�o�]�fXn���f�]�WÒ]�W\`�]�W\`�^_dZ[Xmqb\fXSVc�`�[Eb\Y
��l�]�W\`*)XdCsim|]�S|z�s\c_`�^�SVb�]�`�^_nò`�^_`�b\o�`�)�Y\s\`�]�f#]�W\`�o�fXb�]�^_SV�isA]�SefEb\c�fXni]�W\`�f�]�W\`�^ws\c_`�^_c+�  -, ¸�¹=º.� ,�/01& ~v± ]
W\[Xc#��`�`�b�c_W\f��Cb¶SVbÃ�32X�V�=[Xb\Y¡^�`�o�`�b�]�m{l�SVbÔ�V�54E�e�x]�W\[/]T]�W\SVc#[XY\Y\S{]�S{hi`�b\fXSVc_`�o�[Eb���`�o�fXb\c_SeY\`�^�`�Y�[Ec
��[Es\c�c_SV[XbT�CW\`�bZ·È[Eb\Y�ÀÌ[X^�`�me[X^�UX`�`�b\fEs\UXW\~��wW\`�^_`�nòfX^�`��X]�W\`�ø\SeUEb\[Xm�]�fT±,b�]�`�^�n�`�^�`�bio�`vy\mes\c=áTfESec_`
j�[�]�SefC¸�ø\±6áTj�º�[�]u]�W\`qfXsA]�y\sA]qfXnt`�[EopW�o�fEd�y
fXb\`�b�]�fEn�]�W\` ä¡ä ø��¡Y\`�]�`�o�]�fE^$opW\[E^_[Eo�]�`�^_S6��`�ca`�b�]�Se^�`�m{l
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]�W\`¶y�`�^�n�fX^�d�[Eb\o�`�fEnw]�W\`�dZf(Y\s\mV[�]�SefEb c_o�W\`�d�`³`�rts\SVy\y�`�YÃ��S{]�Wì[ ä¡ä ø���^_`�o�`�S|hi`�^_~üø\`�hi`�^�[Xm
y\[Xy
`�^_cZ�e�E���*�e�/�X�*�e�/�X�$W\[�hx`�^�`�o�`�b�]�m{l×[Xb\[Em{l8��`�Y�]�W\`��
`�W\[�h SefE^§fXn�]�W\`�ø\±6áTj [�]�]�W\`�fXsA]�y\sA]ZfXn�]�W\`

ä¡ä ø��ÌY\`�]�`�o�]�fE^�Seb�]�W\`¶o�[Ec_`���W\`�^_`�]�W\`¡`�b�]�^_SV`�cÒfEnTÅÉÆÙ[X^�`´Seb\Y\`�y
`�b\Y\`�b�]�[Xb\Y�SVY\`�b�]�Seo�[Emem|l
Y\Sec1]�^_SV�\sA]�`�Y×^_[Eb\Y\fXdâh:[E^_SV[X�\mV`�cÒ¸ ]�f´��`�^_`�nò`�^_^�`�Y�]�f¡SVb¡]�W\`�c�`�r3s\`�m�[Xc�]�W\`�Se~VSe~VY\~�o�[Ec�`�º�[Eb\Y´]�W\`
d�[/]�^�S{Ä}Õ�Æ�¸�¹=º�SVc�^�`�Y\s\o�`�YÒ]�f�¾�Æÿ[Eb\Y�]�W\`#h([X^�SefEs\c�s\c_`�^_c�o�[Eb�W\[�hi`�Y\SVë�`�^�`�b�]gy
f��#`�^_c_~�±6b�]�W\Sec
o�[Xc_`��§S|]´W\[Ecg��`�`�búc_W\f���b�]�W\[�]Z]�W\Sec�ø\±6áTjâo�fEb�hi`�^_UE`�c�[EmedZfXc1]´c_s\^_`�m|lÃ]�f��#[E^_YÔ[Ò�#`�mVm�Y\`��\b\`�Y
Y\`�]�`�^�d�SVb\Sec1]�Seo�h([XmVs\`��CW\Seo�W×Y\f(`�c�b\f�]�Y\`�y�`�b\Y×fXb�]�W\`�y\[E^1]�Seo�s\mV[X^�^�`�[XmVS���[/]�SVfXb}fEn�Å Æ�~}�vW\`�c_`
^_`�c_s\m|]�c�W\[�hi`���`�`�b×s\c�`�Y×��l²c_`�hi`�^_[Emw[EsA]�W\fE^_c�]�f¡��`�]�]�`�^�s\b\Y\`�^_c1]�[Xb\Y¶]�W\`�y�`�^_nòfX^�d�[Xb\o�`�fXn=]�W\`
o�W\fXc_`�b�]�^�[Xb\c_d�S|]_]�`�^.9E^_`�o�`�S|hi`�^�opW\[ESeb\~ ±,bÃy\[X^�]�SVo�s\mV[X^��T��SVUXmVSe`�^�S�ü��C���;: �V��éE�v[Xb\YÔø\W\[Ed�[ES�ü��C���;:
�e�/êX�íc_W\f��#`�Y×W\f�� ]�f�s\c_`C]�W\`�c_`�^_`�c_s\m{]�cT]�f��\b\Y¡]�W\`�fXyA]�Sed�s\dâh([XmVs\`�fEna]�W\`�y\[X^�[XdZ`�]�`�^��×h SV[
]�W\`�[Eb\[Xm|l c_Sec#fXn�]�W\`�c1l c1]�`�d ]�W\^_fEs\UXW\y\sA]�~��ú`�[Emec_f�b\f�]�`�]�W\[/]Ò�e�/÷X��o�fEb\c�SVY\`�^_`�Y�]�W\`�o�[Ec�`���W\`�^_`
]�W\`Zo�fXmVs\d�b\c�fXnkÅ Æà[X^�`�SVb\Y\`�y�`�b\Y\`�b�]�[Xb\Y�SeY\`�b�]�SVo�[Xmem|l�Y\SVc	]�^_SV�\sA]�`�Y}À�ÑxY\SVd�`�b\c_SefEb\[Xmq^_[Eb\Y\fXd
hi`�o�]�fE^_c�s\b\SVn�fX^�d�m|l�Y\SVc	]�^_SV�\sA]�`�Y´fEb�]�W\`�s\b\S|]Cc�y\W\`�^�`CfXn Æ ~

±6b�]�W\Sec�y\[Xy�`�^��=�#`�[Emec_f�c1]�s\YAl}]�W\`��
`�W\[�h SefE^�fXna]�W\`�ø\±,á�jÌ[/]�]�W\`�fEsA]�y\sA]ÒfEnN]�W\` ä¡ä ø��
Y\`�]�`�o�]�fX^Z[Ec�c_s\dZSeb\U�]�Wi[/]�Å ÆÌSVcZ[¶^�[Xb\Y\fEdód�[/]�^�S{Ä�[Xb\Y�]�[EèE`���`�b\`��A]�fEnk]�W\`�o�fX^_^�`�c_y�fEb\Y\Seb\U
^_`�c_s\m|]�c�]�f�Y\Sec_o�s\c_cv]�W\`�o�W\fXSVo�`ZfEn<�a~�RTf_�#`�hx`�^����#`�[EY\Y\^_`�c_c�]�W\`�o�[Xc_`��CW\`�^�`�ÅìÆ Sec#SVc�fEd�`�]�^_SVo�~
±6b�]�W\`�c�`�r3s\`�me�
]�W\Secq�CSVmem��
`Co�[XmVme`�Y�]�W\`�Sec_fXdZ`�]�^�Seo�o�[Ec_`�~��vW\`Co�W\fXSeo�`�fEn=[Eb�SVc�fEd�`�]�^_SVo�c_y\^_`�[EYiSVb\U
d�[/]�^�S{Ä Secgs\c_s\[Xm�Sebúc1l c1]�`�d�cC�CW\`�^�`�c1l b\o�W\^_fEb\S���[/]�SVfXb�Secg`�b\c_s\^�`�Y²mVSeèE`¡c_SeUEb\[Xmwc_y\[Xo�`¡Y\S{hi`�^�c�S|]6l
c1l c1]�`�dZc�fX^Ty\^_`�o�ftY\`�Y�ï�ð=æ ä fE^TY\f���b\c1]�^�`�[Xd ä å=z�åvæ ä ÏÊc1l c1]�`�dZc_�qc_SVbio�`�S|]Zy\^_f�h�SeY\`�c�d�s\o�W
��`�]�]�`�^�^_`�c_s\m|]�c�]�W\[Eb�]�W\`Co�W\fXSVo�`�fXna[Xb´SV~eSV~eY\~§dZ[�]�^_S|Ä ~ ä fE^_`�f�hi`�^��
�#`�c1]�^�`�c_c§fEb�]�W\`Cnò[Xo�]�]�W\[/]�SVb
fXs\^wdZftY\`�mec_�adZ[�]�^_S|Ä¶Õ�Æ�¸Í¹=º�SVc�b\f�]�^�`�Y\sio�`�Yg]�f�SeY\`�b�]�S|]6l�~��$f�fEs\^�è3b\f��CmV`�Y\UE`��
]�W\`Cy\^_fE�\me`�dÿ�#`
[XY\Y\^�`�c_c�W\`�^_`�Wi[Ec�b\f/]��
`�`�b�o�fEb\c�SVY\`�^_`�Y´SVb�y\^�`�h SefEs\cí�#fX^�ètc_~

ðx^_fEdÿ[v]�`�o�W\b\Seo�[Em
c1]�[Xb\Y�y�fXSVb�]��X]�W\`�SV~eSV~eY\~io�[Ec�`�c	]�s\YAl�fEnN�e�/�X�\mV`�[Xb\c�fEb�dZ[�]�W\`�dZ[�]�Seo�[Em
^�`�c_s\m{]�c
]�W\[/]wo�fEb\o�`�^_b�]�W\`�)EmeSVd�S|]�SVb\U§Y\Sec1]�^_SV�\sA]�SVfXbgfEnx`�SeUE`�b�h([XmVs\`�c')�fEnxc_fXd�`vmV[X^_UE`�^_[Eb\Y\fXdÿdZ[�]�^_Seo�`�c �CS|]�W
Seb\Y\`�y
`�b\Y\`�b�]g[Eb\Y¶SVY\`�b�]�Seo�[Emem|lÃY\SVc1]�^�Se�\sA]�`�Y¶`�b�]�^_SV`�c�¸�c�`�`�`�~eUE~Ò�e�/ùX�Vº_~�ÏTc#n�fE^�]�W\`�SVc�fEd�`�]�^_SVoZo�[Ec_`��
[go�fXb\c_SeY\`�^�[X�\m|l}d�fE^_`�SVb�hifXm|hi`�Y�dZ[�]�`�^_SV[Xmi�CSVmem$��`Cb\`�`�Y\`�Y\~��vW\`�^_`�c_s\m{]�c§UES{hi`�b�W\`�^_`�^�`�m{l³fEbg]�W\`
c_f�z�o�[EmemV`�Y>=Tý,üEü�
�ý��������}ÿ,� ÿ���!�����ü��,ý/!ZSeb\S|]�SV[XmVm{l³Y\`�hi`�mVfXy�`�Y���l³æ#~i��fESeo�s\me`�c_o�sÃ�V�5#X��SVb¡fX^�Y\`�^k]�f�c_fEm{hi`
Y\`�`�y³y\^�fX�\me`�dZc�fEn�fEy�`�^_[/]�fE^§[XmVUX`��\^�[Xc§o�me[Ec�c_SV�\o�[�]�SefEb\~´ÏN]§]�W\`Z`�b\Y³fXnu]�Wi`Z`�SeUEW�]�Se`�c_�u��fESeo�s\mV`�c_o�s
^_`�[EmeS6��`�Y�]�W\[/]�]�W\SVc$]�W\`�fX^�l¡o�fXs\mVY�[XmVc�f���`Ts\c_`�Y�]�f�[Eb\[Xm|l8��`�]�W\`#`�SeUE`�b�h([Xmes\`#Y\SVc1]�^_SV�\sA]�SVfXb�fXn�c�s\dZc
fX^�y\^_ftY\s\o�]�cvfEnuo�`�^1]�[XSVb�Seb\Y\`�y�`�b\Y\`�b�]�me[E^_UE`T^_[Eb\Y\fXdÇdZ[�]�^_SVo�`�c�~w�vW\Seca�CSVmem �
`�]�W\`#c1]�[E^1]�Seb\U�y
fXSVb�]
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fXn�fXs\^�[Xb\[Em{l�c�SVc_~�áTf/]�`§]�W\[/]��uh([Xb\c�[Xb\Y³�vc_`�[Xme^�`�[XYAlÃSeb�]�^�ftY\s\o�`�Y×nò^_`�`�y\^_fE�\[X�\SVmeS|]6l�]�W\`�fE^1lÔSeb
�e�/�X�V~

�wW\SVc§y\[Ey�`�^�SecTc1]�^�s\o�]�s\^�`�Y¶[Ec�n�fXmVmef_�Cc_~C±6b¡c_`�o�]�SVfXb�±_±6�x�#`�y\^�`�o�Sec_`�]�W\`��#[�l��T`�UE`�b\`�^_[/]�`�]�W\`
^_[Eb\Y\fXdÈSVc_fXd�`�]�^_SVovh:[Emes\`�YÒd�[/]�^�Seo�`�c�s\b\Y\`�^wo�fXb\c_SVYi`�^�[�]�SefEb\~��vW\`�b\�:�#`Cy\^_`�c_`�b�]�fEs\^vd�[ESebÒ^_`�c_s\m{]
¸Í]�W\`�fX^�`�dÂ��º��(�CW\SVopW´[Ec_c�`�^�]�cí]�W\[�]v]�W\`�ø\±6áTj [�]v]�W\`�fEsE]�y\sA]�fXni]�W\` ä¡ä ø��²Y\`�]�`�o�]�fX^wo�fEb�hi`�^�UX`�c
[XmVd�fEc1]§c_s\^_`�m|l�]�f�[�Y\`�]�`�^�d�SVb\Sec1]�SVo�h:[XmVs\`�~vÏ=]�]�W\`�`�b\Y�fEn(]�W\Sec�c_`�o�]�SVfXb\��[Xb�[Xc1l dZyA]�f/]�SVoT^_`�c_s\m|]�n�fX^
]�W\`�SV~eSe~VY\~�o�[Ec�`ZSec§[XmVc_f�UXS|hx`�b¶n�fE^�]�W\`�y\s\^_y�fEc_`ZfEnío�fXdZy\[X^�Sec_fXb\~�±,b¶c_`�o�]�SVfXb¶±_±_±6� �#`�o�fXb\�\^�dü��l
c_Sed�s\mV[�]�SefEb\cN]�W\`#n�[Xo�]q]�W\[/]§fEs\^�[Ec1l d�yA]�f�]�Seo#[Xb\[Em{l�c�SVc�[XmVmef���cN]�f�y\^�`�Y\Seo�]�]�W\`Ty�`�^�n�fX^�d�[Eb\o�`TfXn:]�W\`

ä¡ä ø���Y\`�]�`�o�]�fX^�n�fE^w^_`�mV[�]�S|hi`�m{l³c_dZ[XmVmih([XmVsi`�c�fEnNÀ�~Tø\`�o�]�SefXb�±ò�Çc1]�[E^1]�cí�CS|]�W�]�W\`�`�h:[Emes\[/]�SVfXb´fEn
]�W\`���W\fXmV`§c1l c1]�`�dÉ]�W\^�fXs\UEW\y\sE]�¸1c_`�`Z�e�/éX�Vº$��S{]�W�^�`�c_y�`�o�]v]�f@��nòfX^�[��AÄ `�Y�[XmVmefto�[/]�`�Y��\[Xb\YA��SeYA]�W\~
�wW\`�y\s\^_y
fXc_`�fEni]�W\Secvo�fXdZy\sA]�[/]�SVfXb�SVck]�fZY\`�]�`�^�d�SVb\`v]�W\`�fXyA]�SedZ[Xm�[Ed�fXs\b�]CfXn�^�`�Y\s\b\Y\[Xb\o�l�]�W\[�]
c_W\fXs\mVYZ�
`�c_y�`�b�]wfXb�]�W\`�meSVb\`�[X^ay\^_`�o�ftY\`�^=SVb�[Tc1l c1]�`�dì��W\`�^_`�meSVb\`�[X^ay\^_`�o�ftY\SVb\U#Sec=o�fEd��\Seb\`�YT�CS|]�W
o�fXb�hifXmVsA]�SVfXb\[Em$`�b\o�ftY\SVb\UX~T�vW\Sec�[Eb\[Xm|l c_Sec�SVc�c�s\c1]�[XSVb\`�Y¡��l�[Zy�`�^_nòfX^�d�[Eb\o�`Co�fXdZy\[X^�Sec_fXb´�
`�]6�#`�`�b
]�W\`vmVSeb\`�[X^�m{l�y\^_`�o�ftY\`�Y�c	l�c	]�`�dÊ[Xb\Yg[#c	l�c	]�`�dÊ`�rts\Sey\y
`�Y��CS|]�Wg[#o�me[Ec�c_SVo�[Xmxo�fXb�hifXmVsA]�SVfXb\[EmxnòfX^��#[X^�Y
`�^_^�fX^$o�fE^_^_`�o�]�Seb\UTo�ftY\`�Seb�[EYiY\S|]�SVfXbw]�f�meSVb\`�[X^ay\^_`�o�ftY\Seb\UE�A]�W\`�f�hi`�^�[Xmemto�ftY\Seb\U�^_[/]�`��
`�Seb\Uí]�W\`�c_[XdZ`
n�fE^���f�]�W�c1l�c	]�`�d�c_~A�ú`Zc�W\[Ememío�fEbi�\^�dÞ��lÃy\^_[Xo�]�Seo�[Emk`�Ä [XdZy\me`�c�]�W\`gn�[Xo�]�]�W\[�]�]�W\`�^_`�Y\s\b\Y\[Eb\o�l
]�^�[XY\`�z�fEë���`�]ß�#`�`�b�meSeb\`�[E^�y\^_`�o�ftY\Seb\U�¸ ]�W\^�fXs\UXWv]�W\`íopW\fESeo�`�fEnB�aº�[Xb\Y�o�f(Y\SVb\U�¸Í]�W\^_fEs\UXW�]�W\`�o�W\fXSVo�`
fXn®]�W\`q^_[/]�`ífXn®]�W\`�o�fEb�hifEmesA]�SefEb\[Xm3o�ftY\`�ºao�[EbC��`qUXS|hx`�b�C[�y\^_SVfX^_S���l�]�W\`�]�W\^�fXs\UEW\y\sA]�[Xb\[Xm|l c_SVc�~��vW\Sec
Y\Sec_o�s\c_c_SefEb��#[Xc�d�f�]�S{h([�]�`�Y���l�]�W\`�^_`�o�`�b�]�y\[Xy�`�^��|÷X�V~�ø\`�o�]�SVfXb��Ù[Eb\Y�c_`�o�]�SVfXbÒ��±To�fXb�]�[ESeb�]�W\`
d�fEc1]a]�`�opW\b\SVo�[Xm(y\[X^�]�fEnA]�W\`�y\[Xy
`�^�~�ÏTci�#`v�
`�meSV`�hx`$]�W\[�]�n�^�`�`�y\^_fE�\[X�\SemVS{]ßl�]�W\`�fE^1l�SecN[Xb�SVd�y
fX^�]�[Eb�]
[Xb\Y¶y\^_fEd�SVc_Seb\U�]�ftfXmV���#`Zy\^�fXy�fEc_`#]�f�UES{hi`�SVb�c�`�o�]�SefEb��â[�o�fEd�y\^�`�Wi`�b\c_S|hi`gSeb�]�^�ftY\s\o�]�SefEb�]�f�S|]�c
d�fEc1]CSedZy�fX^�]�[Eb�]C[Ec_y�`�o�]�c�o�fEb\o�`�^_b\SVb\U�fEs\^wy\s\^_y�fEc_`�~�±6b�c_`�o�]�SefXbZ��±6�:�#`Cc_W\f�� W\f�� ]�f�[Xy\y\m{l¶[Eb
SedZy�fE^1]�[Xb�]�mV`�dZd�[ZfEnq�V�52E�k¸1[Emec_f�s\c�`�Y�Seb��e�/�X�Vº$]�f�fEs\^�y\[X^�]�SVo�s\me[E^�c_S{]�s\[�]�SefEb\��[Xb\Y��\b\[XmVm{l�s\c_`�]�W\`
[XmVd�fEc1]�c_s\^_`�[Xc1l�d�yA]�f/]�SVo�nò^_`�`�b\`�c_cZ^�`�c_s\m{]Òy\^�`�c�`�b�]�`�YÃSeb�]�W\`�^�`�o�`�b�]ÒdZfXb\fEUX^�[Xy\W²�|�14E�$]�f´y\^_f�hi`
]�W\`�fE^_`�dÂ�/~
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°�½²Õ�Æ�ÅÌÆv �ÖÃ¤ÔÝ ¸1�Eº
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U ÚV� U 2 Sec�c_s\y\y�fEc_`�Y�]�fZW\[�hi`C[�yi^�fX�\[E�\SemVS{]6l�Y\`�b\c_S{]6lXW$¸ZYpº=�CS|]�WÒ�\b\S{]�`�d�fEd�`�b�]�cTfEna[Emem�fE^_Y\`�^�c_~
�ú`Zc�`�]g»�¸ U Ú[� U 2 ºT½Ù�/�kc�f�]�W\[�]gØ 2 Y\`��\b\`�Y³��lÔ»�¸�¤a¤
¼wº#½ Ø 2 ¾�Æÿ^_`�y\^�`�c�`�b�]�c�]�W\`ZSVb�hi`�^�c_`�fEn

]�W\`�ø\áTjÇ[/]�]�Wi`�^�`�o�`�S{hi`�^�Seb\y\sA]�~�ÏTc�[g]6l y\SVo�[Xm�`�Ä�[Xd�y\mV`��wSen=]�W\`�o�ft`��Zo�Se`�b�]�cE�XÚ5�-�\� 0 �^] _3_ _ ] ÆÌ[E^_`
o�fXdZy\me`�Ä���[Es\c_c�SV[Xb � ¸1^�`�c_s\m{]�SVb\U¶Seb�[´j�[�l me`�SVUXW�n�[EY\Seb\UEº_�a]�W\`�b`W�¸ZYpº�½ba %1c ��W\Seo�WÃo�fE^_^�`�c�y
fXb\Y\c
]�f�[Xd 2 Y\Sec1]�^_SV�\sA]�SVfXb��CS|]�W�]6�#f�Y\`�UX^�`�`�c�fEnín�^_`�`�Y\fEd�~�±ò]�Sec§SedZy�fX^�]�[Eb�]T]�f�b\f/]�SVo�`#]�W\[�]�^_[Xb\Y\fEd
h:[E^_SV[X�\mV`�c��XÚ[�-�\� 0 �e] Æ�[X^�`�b\f/]¡[Ec_c�s\dZ`�Y³]�f���`´SVb\Y\`�y�`�b\Y\`�b�]�~ R�f��#`�hi`�^_���#`´[Xc_c_s\d�`g]�Wi[/]�]�W\`
n�fEmemVf��CSVb\U�[Xc_c_s\d�yA]�SefXb�W\fXmVY\c�Ó
R�f Óvn�fE^v`�[Xo�Whg�Ëî���
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`�b\Y\`�b\o�`C��`�]6�#`�`�b�]�W\`§^_[EbiY\fEd h:[E^_S|z
[X�\mV`�c¡Ú[��[Eb\Y Ú�p¡Sen U �Pqsr U � �ú~ü�wW\Sec´W�l y�f/]�W\`�c_SVc�SVc�rts\S{]�`³^_`�[EmeSVc1]�SVo³SebÃ]�W\`�o�fXb�]�`�Ät]�fXn
c_SeUEb\[Xm|z�c_yi[Eo�`�Y\S|hi`�^_c_S|]6l�c_o�W\`�d�`�c�fE^�SVb�y\^�`�o�ftY\`�Y�ï�ðNæ ä c1l c1]�`�d�c�SVnume[E^_UE`#c�S6��`#Seb�]�`�^�me`�[�hi`�^�c'9EY\`�z
Seb�]�`�^_me`�[_hx`�^�c�[X^�`ÒSeb\c_`�^�]�`�Y�SVb¶]�W\`Òc_opW\`�dZ`´^_`�y\^�`�c�`�b�]�`�YúSVbÃ�\UEs\^_`���~�±6b�]�`�^_mV`�[�hi`�^_c�[X^�`�b\`�`�Y\`�Y
Seb�y\^_`�o�ftY\`�Y´ï�ðNæ ä c1l c1]�`�d�c#��`�o�[Esic_`���S{]�W\fXsA]�Seb�]�`�^�me`�[�h SVb\UX�x]�W\`Co�ft`��Zo�Se`�b�]�c�¸	Ú & º &\0 �e] _3_ _ ] Æ o�f/z
Seb\o�SVY\`���S{]�W¶]�Wi`�h:[Emes\`�c§]�[XèE`�bÔ��l�]�W\`�]�^_[Eb\c_n�`�^Zn�s\b\o�]�SVfXbÃÚ$¸ta 2 �vu5w º�fXn�[¶d�s\m|]�S|z�y\[/]�W×j�[�l mV`�SeUEW
n�[EY\Seb\U�opW\[Eb\b\`�m�[�]�n�^�`�rts\`�b\o�Se`�cyx & % �ezÆ Ün{�½Î��Ü�Ý�Ý�Ý�Ü�ÀÒ~�±6na]�W\`�bts\d��
`�^�fXn�y\[�]�W\c�^_`�dZ[XSeb\c��AÄ `�Y
�CW\`�b�À|� ���A]�W\`�c_`�rts\`�b\o�`�¸1Ú & º &n0 �^] _3_ _ ] ÆúY\`�y�`�b\YZfXb�[§�\b\S|]�`vbts\d��
`�^kfXnxSVb\Y\`�y�`�b\Y\`�b�]T^�[Xb\Y\fEd
h:[E^_SV[X�\mV`�c��x[EbiY§]�W\`wW�l y
f�]�W\`�c_Sec R�f o�[Xb\b\f/]�fXn
o�fXs\^�c_`���`vn�s\me�\mVme`�Y\~vRTf��T`�hi`�^�� SVbgc_s\opW�[§o�fEb�]�`�Ät]��
]�W\`k]�ftfXmVc�Y\`�hi`�mefEy�`�Y�Seb�]�W\SVc�y\[Ey�`�^ío�[Xbgc	]�SemVm��
`�[Xy\y\mVSe`�Y\�
�\sA]�]�W\`�d�[ESebg^_`�c_s\m{]�c�W\[�hx`T[CY\Seë
`�^�`�b�]
n�fE^_dZ~v�wW\`C^�`�[XY\`�^wSecw^_`�n�`�^�^_`�Y�]�f´�{�i����nòfX^vdZfX^�`�Y\`�]�[ESemVc_~

�ú`�b\f�� `�Ä y\me[ESebÃW\f��Ç]�W\`�^_[Eb\Y\fXdþdZ[�]�^_S|Ä�ÅÊÆÇSVcZUE`�b\`�^_[/]�`�Y\~�ðifX^�]�W\Sec�y\s\^_y�fEc_`���c_fEd�`
b\f�]�[�]�SefEb\c�[Xb\Y}Y\`��\b\S{]�SefEb\cZb\`�`�Y´]�f´��`�SVb�]�^_ftY\s\o�`�Y\~�æ§`�b\f/]�`���l~} ]�W\`�d�s\m|]�SVy\meSVo�[�]�S{hi`�UE^_fEs\y
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fXn=À Á×ÀÎs\b\S{]�[X^1l�d�[/]�^�Seo�`�c_�=[Xb\Y¡��lT�ó[�^_[Eb\Y\fXdçÀ Á�ÀÎs\b\S{]�[X^�l³d�[/]�^�S{Ä ~��µSVc#c_[ESeYg]�f���`
RT[E[X^vY\SVc1]�^_SV�\sA]�`�Y¡SVni]�W\`�y\^�fX�\[E�\SemVS{]6l�Y\Sec1]�^�Se�\sA]�SefEb´fXn��ÎSVc�Seb�h:[E^_Se[Eb�]���l�mV`�nñ]Cd�s\m{]�Sey\mVSeo�[/]�SVfXb´��l
o�fXb\c1]�[Xb�]Cs\b\S{]�[X^1l�d�[/]�^�Seo�`�c 2 ~wø\SVb\o�`�]�W\`�UX^�fXs\yE}îSecwo�fXdZy\[Xo�]��:]�W\Secwo�fXb\Y\S{]�SefEb´Secwètb\f��CbZ]�fZ��`
`�rts\S|h:[XmV`�b�]�]�fv]�W\`�Seb�h:[X^�Se[Eb\o�`TfXnt]�W\`�y\^�fX�\[E�\SemeS|]6l´Y\SVc1]�^�Se�\sA]�SVfXb�fEn��Ù��l´^_SVUXW�]#dCsim|]�SVy\meSVo�[�]�SefEb���l
o�fXb\c1]�[Xb�]ws\b\S{]�[X^�l�d�[/]�^�Seo�`�c_~�±6b�fX^�Y\`�^�]�fTUX`�b\`�^�[�]�`�RT[X[E^NY\SVc1]�^�Se�\sA]�`�Y�s\b\S{]�[X^�l�^_[Eb\Y\fXd d�[/]�^�Seo�`�c_�
me`�]�� ½ � ��� ] p/� ��� � ] p � Æ���`´[³À ÁìÀ ^�[Xb\Y\fEd dZ[�]�^_S|ÄÃ�CS|]�WÔSeb\Y\`�y�`�b\Y\`�b�]�o�fXdZy\me`�Ä ��[Es\c_c�SV[Xb
o�`�b�]�`�^_`�Y¶s\b\S{]�h:[E^_SV[Xb\o�`�`�b�]�^_SV`�c_~��wW\`�s\b\S{]�[X^�l³d�[/]�^�S{Ä���¸���¼��Òº % ��� 2 SVc§R�[X[X^�Y\SVc	]�^_SV�\sA]�`�Y\~��af
c_`�`w]�W\SVc_�ub\f�]�Seo�`v]�W\[�]Cn�fE^v`�[Xo�W�o�fEb\c1]�[Eb�]�s\b\S{]�[X^�l�dZ[�]�^_S|Ä`���

�X�³¸�� ¼ �Òº % ��� 2 ½�����¸_¸�����º ¼ ����º % ��� 2 Ý

ø\Seb\o�`Ò]�W\`³y\^_fE�\[X�\SVmeS|]6lÿY\Sec1]�^_SV�\sE]�SefEb fXn*� [Xb\Y��X� o�fESeb\o�SVY\`��gdZ[�]�^_SVo�`�c���¸��C¼j�Òº % ��� 2 [Xb\Y
�X�³¸�¸��X��ºß¼��X��º % ��� 2 W\[�hx`C]�W\`�c_[Ed�`�Y\Sec1]�^_Se�\sA]�SefEb\~��wW\`�[X�
f�hi`�`�rts\[EmeS|]6l³]�W3s\c�SVd�y\mVSe`�cT]�W\[/]
�X�³¸�� ¼ �Òº % ��� 2 [Xb\Yo�³¸�� ¼ �Òº % ��� 2 [X^�`§SeY\`�b�]�Seo�[Emem|l³Y\SVc	]�^_SV�\sA]�`�Y\~
�wW\`�^�`�Sec�[Xb\f/]�W\`�^v�#[�lún�fE^C�\s\SVmeY\SVb\U¡R�[X[X^�Y\SVc	]�^_SV�\sA]�`�Y�s\b\S{]�[X^�l�dZ[�]�^�Seo�`�c�]�W\[�]��CSVmemq��`�s\c_`�n�s\m
]�f�fXs\^Zy\s\^_y
fXc_`�~²±,b\c1]�`�[XY�fEn�d�s\m{]�Sey\m{l�Seb\UT� ��l}]�W\`�Seb�hi`�^�c_`¡fXnk]�W\`�RT`�^_dZS{]�Se[EbÔc_rts\[E^_`�^�ftf�]
fXn�� ¼ �Ò�vfEb\`�o�[EbÃSVb�]�^_ftY\s\o�`�]�W\`�s\b\Ser3s\`�m|l²Y\`��\bi`�YÃs\y\y�`�^�]�^_SV[Xb\UEs\me[E^�d�[/]�^�S{Ä���S{]�WÃy
fXc_S{]�S{hi`
Y\Se[EUXfEb\[Xm�`�mV`�d�`�b�]�c���¸��ÒºvY\`��\b\`�Y´��l

� ¼ �È½���¸��Òº ¼ ��¸��ÒºwÝ

�wW\`�s\b\S{]�[E^1l¶dZ[�]�^�S{Äh��¸��Òº�Y\`��\b\`�Y´��l

��¸���º=½��o��¸���º % � ¸�éXº

Secí[XmVc�f�R�[X[E^qY\SVc1]�^�Se�\sA]�`�Yi~v�af�c_`�`í]�W\Sec_�X�#`��\^_c1]�^�`�d�[X^�è#]�W\[�]�n�fE^k`�[Xo�W�o�fEb\c	]�[Xb�]�s\b\S{]�[X^�l�d�[/]�^�S{Ä
���
]�W\`�y\^�fX�\[X�\SVmeS|]6l}Y\Sec1]�^_SV�\sA]�SVfXb�fXn���¸���º�[Eb\Y�fXn��}¸��X�Òº�o�fXSVb\o�SeY\`�~���sA]��aS{]�Sec#fX��h SVfXs\c�]�W\[/]
��¸��X��º§½���¸��Òº��qc_f�]�W\[�] �X��¸���º#½¡��¸��X�Òº�~��vW\`�^_`�n�fE^_`��u]�W\`gy\^�fX�\[E�\SemVS{]6lÃY\Sec1]�^�Se�\sA]�SefEb³fXn
��¸��ÒºZ[Xb\Y�fEn�����¸��ÒºZo�fXSVb\o�SeY\`�~ j�`�d�[E^_è´]�W\[/]g]�W\`�o�fXmVs\d�b\c�fXn���¸���º�[X^�`�fX�A]�[XSVb\`�Yú��lì[
��^�[Xd#z�øio�W\d�SVYA]CfX^�]�W\fEUXfEb\[XmVS���[�]�SefEbÒfEni]�W\`�o�fXmVsidZb\c�fXn���~
ðNSeb\[Emem{l��(�#`§c1]�[/]�`§[Xb�SVb�]�`�^_`�c1]�SVb\U�y\^_fEy�`�^1]6l¶fEnuRT[E[X^�Y\SVc1]�^_SV�\sA]�`�YÒs\b\S{]�[X^�l¶^�[Xb\Y\fEdÌd�[/]�^�Seo�`�c_~j�
��`�SVb\U�fXb\`�c_s\opW�d�[/]�^_S|Ä �kS|]�c�y\^�fX�\[E�\SemVS{]6l×Y\Sec1]�^_SV�\sA]�SVfXb�SVc�[Emec_f�SVb�h:[E^_SV[Xb�]�s\b\Y\`�^§^_SVUXW�]�d�s\m{]�Sey\mVS{z
o�[�]�SefEb´��l�s\b\S{]�[X^�l�dZ[�]�^_SVo�`�c��$W\`�b\o�`�]�W\SVc�Y\Sec1]�^�Se�\sA]�SefEb¡o�fXSVb\o�SeY\`�cq�CS|]�W�]�W\`CY\SVc	]�^_SV�\sA]�SVfXb´fEnM��¢
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R�¬ Ó�d�[/]�^�S{Ä²ÅÇÆâSVc�UX`�b\`�^�[�]�`�Yú��l `�Ät]�^_[Eo�]�SVb\U�· o�fEmes\dZb\c�n�^_fEd [³À Á²À RT[X[E^gs\b\S|]�[E^1l
^_[Eb\Y\fXdÈdZ[�]�^_S|Ä`��Æ Seb\Y\`�y�`�b\Y\`�b�]�fEn�Õ�Æv~

­®:+¯$�	�X��ü}þ ü��$���^=����¸üP°}�,ÿ��y±�ü_�����Í�t:
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Q��(]�Wi`�fXyA]�Sed�s\d h:[Emes\`�fXn���Sec�4E~e÷E�X~

±6bÔ�\UXs\^�`³�E���k�#`Ò^�`�y\^�`�c_`�b�]g]�W\`�fXyA]�Sed�s\d ¸Í��~e^�~{]�~��$ºT]�W\^�fXs\UEW\y\sA]�hx`�^�c_s\c�» . ý�À 4 SVb¶]�Wi`
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Performance using  QPSK constellation with independant rayleigh channel
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256,256 random orthogonal codes
128,256 random orthogonal codes
64,256 random orthogonal codes 
theoretical performance 1/4    
theoretical performance 1/2    
theoretical performance 1      
Gaussian channel               
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Performance using  QPSK constellation with independant rayleigh channel
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theoretical performance 1/2
theoretical performance 1  
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Performance using  QPSK constellation with independant rayleigh channel
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256,256 random orthogonal codes
128,128 random orthogonal codes
64,64 random orthogonal codes  
theoretical performance 1      
256,128 random orthogonal codes
128,64 random orthogonal codes 
64,32 random orthogonal codes  
theoretical performance 1/2    
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Performance using  QPSK constellation with independant rayleigh channel
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256,256 walsh codes        
64,256 walsh codes         
128,256 walsh codes        
theoretical performance 1/4
theoretical performance 1/2
theoretical performance 1  
Gaussian channel           
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Performance using  QPSK constellation 
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128,128 matrix with  independent carrier     
128,128 matrix with correlated carriers a=0.9
128,128 matrix with correlated carriers a=0.6
theoretical performance 1                    
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 QPSK constellation coding rate 1/2
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orthogonal codes CC 1/2 spreading 1      
orthogonal codes CC 10/16 spreading 8/10 
orthogonal codes CC 2/3 spreading 3/4    
orthogonal codes  CC 3/4 spreading 2/3   
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