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ÇbÈ k=]�ct]N^tÉÊg£ËmY=n{ctZrf-Y=p-Ì Ìrf
p
Í�Zr`Kn{Ë=`bctf
É�ph^sZ\Ìrd?Ë�`b]DÍ�Z\Y¬ÌrZrYmq-ËmZo`bctZon_`�ctfSÍ�]D`tn_^tZrÎL]ctkm]j]{Ï�ct]NY
cAp-Y=Í�Í�]Nq-^s]_];fhg�n{f
Y
cs^sp
`ec�ÎL]{ceÐ¸]_]NY�ÌrZrYmq-ËmZo`bctZonPËmYmZ\cs`NÑ{Ë=`tË=phÌrÌrd�Òmkmf
Ym]_É.]D`_ÓÔ¡YSZ\cs`¸`bZrÉ.ÒmÌr]N`bcl]{Ï�Òm^s]N`s`tZ\f
YwÑhg£ËmY�n�ctZrf-Y�phÌVÌ\f�p-Í.Zo`lp�É.]Np-`tËm^s]�fhg�cskm]�Y�Ë=É�ÎL]_^¸fhgÉ.Z\YmZrÉ�phÌIÒ�phZr^s`�Ð�kmZonakÕnNphYÕÎ�].g£f
ËmY=Í�g£f-^�p?q-Zr[-]NY�f
ÒmÒLf
`tZ�csZ\f
YwÓwÖ¤f-^s]�q-]_Y=]_^t×phÌrÌ\d
Ñ=ZrY¤Òmkmf
Ymf-Ìrf-q
d-ÑmZ\cKZo`�p�É.]Np
`bË=^t]�f-g¯cskm]�Ð¸f-^sØ�Ð�kmZonak�ceÐ¸f�Òmkmf
Ym]_É.]N`�Ù£f-^p!ÍmZr`bctZrY=n�csZ\[
]�g£]Np�csËm^s]DÚlÍ�f.Z\Y?Ø-]_]NÒmZrYmq!Ëmcbct]N^sp-Y=n{]D`4phÒ=p-^bcjÛ.ZrY?f-ctkm]N^4Ðlf
^sÍm`NÑ�pq
p-Ëmq-]�f-g�cskm]�g£^s]NÜ�Ëm]_Y�n{d�Ð�Z�csk�Ð�kmZrnak�ceÐ¸f�Òmkmf
Ym]_É.]N`jn{f-Y�cs^sp
`ecIZrY�phÌrÌmÒLf
`s`bZrÎmÌr]]_Y�[�Z\^sf-Y=É�]NY�cs`eÝ�ÛSÞ3Z\Ymq¤ÙbßNà-á�âhÚ
È kmZo`.Ò=phÒL]_^�Í�]D`tn_^tZrÎL]N`.p#É.]_ctkmf�Í­ctf³É.]Np-`tËm^s]Skmf�ÐãÉ�Ë=nak¢Ë=`t]7pÕÌophYmq
Ë=phq
]SÉ�phØ
]N`!fhg�pn{f
Y�ct^ap-`bc¸csf�n{f-Y�[
]_d�ZrY�g£f-^sÉ�p�ctZrf-YAÑ�Z9Ó ]-Ó�cskm]3g£ËmY=n{ctZrf-Y=p-Ì�Ì\f�p-ÍÕÙ�ä;å Ú¸f-g cskm]�n{f
Y�ct^ap-`bcNÓÈ km]4n{f
Y=n{]NÒ�c f-g�ä;åSq
f�]D`AÎ�p-naØ�ctf�ctkm]�ßNà
æ-ç-`NÓNè�f�Ðl]N[-]N^NÑN]{Ï�Zr`bctZrYmq�Í�]{é=Y=Z�csZ\f
Y=`;ph^s]l`tf�ÌrZ\É.Z\ct]NÍctk�p�c3^t]D`b]Dph^anakm]_^a`�Ð�kmf?Ð¸p-Y
cKctf?É�]Dp-`tËm^s]�ä;å­f-g�ct]_YÕn_p-YmYmfhcDÓLä=f-^�]{ÏmphÉ.ÒmÌr]-ÑLêId
]-ÑLÔ¡Ymq-^aphÉëphY�ÍåwZo`bc3ÙbßNà-ì�âhÚP`tÒL]NphØ.f-gwctkm]�Ym]N]NÍ.csf!É�phØ
]�]{Ï�ÒmÌrZon{Z\c4p�Òmkmf-Y=f-Ìrf-q-Zon_p-Ì=É.f�Í�]_ÌLfhg¯p-n_Ü�ËmZo`tZ�csZ\f
Y�Ð�kmZonakÇ Òm^t]DÍ�Zon�cs`jctk�p�c¸nak=Z\ÌoÍ�^s]_Y�Ð�ZrÌ\ÌVp�ctct]NÉ�Òmcjctf!ÎmËmZrÌrÍSÒmkmf
Ym]_É.Zon�n{f
Y�ct^ap-`bcs`Pf
Y�ctkm]KÎ=p-`tZo`IfhgwÉ�phÏ�ZrÉ�phÌf-Ò=Ò�f�`bZ\ctZrf-Y7Ð�Z�cskmZrY�ctkm]�ÌophYmq
Ë=phq
]�Ý�Ó È k=]_dSq
f!f
Y7ctf�`tpGd¤í

Çeî ]�Ym]_]DÍSp�^sZrq-f-^sf-Ë�`jÍ�]_é=YmZ\ctZrf-YSf-gAÉ�p�Ï�ZrÉ.p-Ì�f
ÒmÒLf
`tZ�csZ\f
Y=`Icsk=p�c�`tÒ�]Dn{Z\é=]N`jctkm]^t]NÌrphctZr[-]�`bct^s]_Ymq-ctk=`¸fhgPÍ�Z\ïL]N^t]NY�c¸g£]Dp�csËm^t]D`4Ð�Z�cskmZrY�p-Y�d�Ìrp-Ymq-Ë�phq-]
Ó�ðNð_ð È k=]Kg£^s]{×Ü�Ëm]_Y=n_d�fhgjn{f
Y=`tf-Y=p-Y
ca`�p-n_^tf�`t`�Ì\]_Ï�Zon_p-Ìwced�ÒL]N`KZr`�phY¤ZrÉ.Ò�]N^bg£]Dn�c3q-ËmZoÍ�]�csf?nakmZrÌ�×Í�^s]_Ywñ `PÒmkmf
Ymf-Ìrf-q
ZrnNphÌ�`td�`bct]NÉ�`PÎ�]Dn_p-Ë=`b]�Z\cj^s]{g£]N^s`¯csf�Zr`tf-Ìop�cs]NÍ�`b]Nq-É.]_Y�cs`I^sphctkm]N^ctk=p-Y�f-ÒmÒLf
`tZ�csZ\f
Y=`NÓ Ý�òóêId-]
ÑmÔ¡Ymq-^aphÉôp-Y=Í7åwZo`ec�ÙbßNà-ì�âhÚ
Ô¡Ymq
^sp-ÉõÙbßNà
ì-à
Úw`bËmq
q-]D`eca`ApKÉ�]_ctkmf�Í�fhg�n_f-É.ÒmË�csZ\Ymq�ä;åIÑGÎ=p-`t]NÍ�f-Y!n_f-ËmY�ca`Af-g=É.Z\YmZrÉ�phÌ�Ò=p-Z\^a`_ÑÎmË�c�p-`�ö�f¬p-Y=Í³÷�f�ÍmÍ	ÙeßDà-à�ø-ÚKÒ�f
Z\Y�c�f
Ë�cNÑwZ\c Ç Í�f�]N`3Ymf-c�Z\Y�n{ÌrË=Í�]�fhcskm]_^!p-`tÒ�]Dn�cs`3f-g¸Ò=kmf-Ymf
Ì\f
q-d
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ctk�p�c�É.Z\q
k
c�n{f
Y�ct^sZ\ÎmËmct]-Ñ�^s]_Ìop�csZ\[
]_Ìrd-Ñ
ctf!ctkm]�g£ËmY=n{ctZrf-Y=p-ÌVÌ\f�p-Í�ZrYmq�fhg n_f-Y=`tf-Y=p-Y�cs`Ní
[
f�Ðl]NÌ9Ñ�`bd�ÌrÌrp-ÎmÌ\]`bct^sË=n�csËm^t]
Ñ=`bct^s]N`s`¸p-Y=ÍSctf-Y=]-Ó ÝÈ km]3g£^aphÉ.]_Ð¸f-^sØ.Ðl]�Ò=^tf
Ò�f�`b]��-�Dx��4É.]Np
`bËm^s]�ctkm]�ä;å³f-g;n_f-Y=`tf-Y=p-Y�c¸f
ÒmÒ�f�`bZ\ctZrf-Y�`_Ñmp-Y=Í?`t]_[�×]_^aphÌ;f-ctkm]N^�n_f-Y�ct^ap-`bcs`NÑ�Ð�k=Z\Ìr]�caphØ�ZrYmq?ZrY�ctf�n{f
Y=`bZoÍ�]N^sphctZrf-Y¤Ð¸f-^aÍ¬phY=Í�`bd�ÌrÌrp-ÎmÌr]�`bct^sË=n�csËm^s]-Ñ�`ecs^t]D`t`phY�ÍScsf-Ym]
Ó È km]�Ë=`t]3fhg¯ctkm]3cs]_^sÉ,+±n{f-Y�cs^sp
`ecDñ�ZrY7ctkmZo`�Ò=p-Ò�]N^�Zr`4Î=^tf�p-Í�]N^lcsk=phY¤`bcsp-Y=Ímph^aÍ�Ñ�]_Y�n{f-É�×Ò=p
`t`tZ\Y=q�Òmkmf
Ym]_É.]�f-ÒmÒLf
`tZ\ctZrf-Y=`3Ù£Î=Z\Y=p-^td.f
^lYmf-caÚ{ÑmÍ�Zr`bctZrY=n{ctZr[-]Kg£]Np�csËm^s]N`3Ù�p-q
phZrYwÑ�ÎmZrY=ph^sd.f-^¸Ymfhc�Ú�Ñ`tËmÒm^ap-`t]_q-É.]NY
caphÌ�g£]Dp�csËm^t]D`IphY�Í.]_[-]NY�Òmkmf
Ymf-Ìrf-q
ZrnNphÌ�^sËmÌ\]D`j`tË=nak�p-`IÒmkmf-Y=]_É.]KÍ�]NÌ\]_ctZrf-Y�ZrY�n{]N^bcaphZrYn{f
Y�ct]{Ï�ca`_Ó È kmZo`jÒL]_^sÉ.Z�ca`l^s]N`t]Np-^snak=]_^a`;Ð�Z�csk�ctk=]�p-ÒmÒm^sf-Òm^sZrphct]�n_f-^sÒ�f
^sp�csf�p-Y=`bÐ¸]_^lÜ
Ë=]N`bctZrf-Y=`lÌ\ZrØ-]ctk=]N`t]-í
- Ôe`�Z\c�É�f
^t]�ZrÉ�ÒLf-^tcsp-Y�c�ctf�n{f
^t^s]Nn{ctÌrd�km]Np-^4ctkm]3csf-Ym]3f-^4cskm]�[-f�Ð¸]_ÌVZrY#i¸phY�ctf
Ym]N`t]�.
- ÷�f�]D`�è�ZrY=Í�ZwÉ�p-Ø-]3É.f-^s]�Ë�`b]3fhgPp-`tÒmZr^sphctZrf-Y?f-^4[-f
Zrn_Z\Ymq	.
- è�f�Ð�É�Ë=nak�ZrY�g£f-^sÉ�p�ctZrf-Y7Zo`4Ì\f�`ec�Í�Ëm]3csf.[-f�Ð¸]_ÌV^t]DÍ�Ë=n{ctZrf-Y�Z\Y7ËmY=`bct^s]N`s`t]NÍ7`bd�ÌrÌrp-ÎmÌ\]D`�.
- Ô´g¯`t]Nn_f-Y=Í�×´ÌophYmq
Ë=phq
]�`bÒL]Np-Ø-]_^a`Ik�pG[-]�cs^tf
ËmÎmÌr]KÌr]Np-^tY=Z\Ymq�n{f
Y
cs^sp
`eca`Pcsk=p�c�ph^s]�Ymf-c¸Ò=^t]D`b]NY
cZ\Y7cskm]_Zr^�Y=phctZr[-]3Ìrp-Ymq-Ë�phq-]
Ñ�]-Ó q=Ó�ctk=]0/ Ì21\×�/ ^�1AÍ�Zo`bctZrY=n�csZ\f
Y7ZrY43IYmq
Ì\Zo`bk?g£f-^65�phÒ�phYm]D`b]`bÒL]Np-Ø-]N^s`NÑ�kmf�Ð Î=p
Í�Ìrd�fhï�p-^t]�cskm]_d7.

Ó ö�]Dn�ctZrf-Y98�`bËmÉ.É�ph^sZ;:_]N`!cskm]�kmZr`bctf
^td2f-g�ä;å Z\Y¢ÌrZ\Ymq
ËmZo`ecsZrnN`�phY=Í­^t]NÌrphct]NÍ­Ðlf
^tØ2ZrY	`bÒL]_]Dnak^s]Nn{f
q-YmZ\ctZrf-YAÓPö�]Nn�csZ\f
Y¢æ³Í�]_é=Ym]D`.f-Ëm^�ä;å É�]Dp-`tËm^s]7p-Y=Í¢ö�]Nn�csZ\f
Y=`=<2phY=Í¢øÕÍ�]_É.f-Y�`ecs^sphct]?ctkm]^aphYmq
]Kf-g¯Z\cs`�p-ÒmÒmÌrZrnNphÎmZrÌ\Z\ced�Ð�Z\ctk¤`t]_[-]N^sp-Ì�]_ÏmphÉ.ÒmÌr]N`NÓ=ö�]Nn{ctZrf-Y�á�cs]N`bcs`�Z\cs`4^sf-Î=Ë=`ecsYm]N`s`lctf.cskm]�phÒ�×Òm^sfGÏ�Z\É�p�csZ\f
Y=`¸^t]DÜ�ËmZ\^s]NÍSctf�n_f-É.ÒmË�cs]�Z�cDÓ�ö�]Nn{ctZrf-Y#â�Zr`�`tZrÉ�ZrÌoph^DÑ�Z\Y�[-]D`ecsZ\q�p�csZ\Ymq�Ð�km]_ctkm]N^�n{f
^tÒLf-^apctk�p�c�ph^s]3Ymfhc�^s]_Òm^s]N`t]_Y�cap�ctZr[-]�fhg;n{f
Y
csZ\Y�Ëmf
Ë=`�`tÒ�]N]NnakwÑm`tË=nak�p-`4Ð¸f-^aÍ�×9g£^s]NÜ�Ëm]NY=n{d�ÌrZo`eca`4Ð�Z�csk�n_Z�cap�×ctZrf-Y³g£f
^tÉ Òm^tf
Y�ËmY=n{Zop�csZ\f
Y=`�phY�Í#Ð�^sZ�ctct]NY³g£^t]DÜ
Ë=]_Y=n_Z\]D`_Ñ�q
Z\[
]�Ë�`tp-ÎmÌ\]�ä;å	[�phÌrËm]D`_ÓAö�]Dn�csZ\f
Y=`�ì7ctfß-ß�q
Z\[
]�Í�]{caphZrÌ\]DÍ.]{ÏmphÉ.ÒmÌr]N`IfhgwphÒmÒ=Ì\Zon_phctZrf-Y=`PZrY�ÌrZ\Ymq
ËmZo`ecsZrn4ced�ÒLf-Ìrf-q
d-ÑhkmZo`bctf-^sZon_phÌ=Ì\ZrYmq-Ë=Zr`bctZon_`NÑhÌophY�×q-Ë�phq-].p-nNÜ�ËmZr`tZ\ctZrf-Y�p-Y=Í#`tÒL]_]Nnak�^t]Dn{f
q-YmZ\ctZrf-YwÓ?>�ÒmÒmÌrZrnNp�ctZrf-Y�`�n_f-É.]�Ð�Z�cskÕp
n�ctË�phÌPn{f
É�Ò=Ë�csphctZrf-Y=`Ð�Z\ctk�n{f
^tÒLf-^ap�g£f-^li¸phY�csf-Ym]D`b]
Ñh÷�Ë�canakwÑ
3IY=q-ÌrZr`tkwÑ�@�]N^tÉ�p-Y�p-Y=Í.Ö¬phY=Í=ph^sZ\YwÓ-ö�]Nn�csZ\f
Y?ßA8�Í�Zr`sn{Ë�`t`t]N`ctk=]�Z\Y�cs]_^sÒm^t]_csphctZrf-YÕfhg�ä;å	[Gp-Ì\Ë=]N`NÑw]N`tÒ�]Dn{ZophÌrÌ\d�Z\Y2ÌrZrq-k�c�fhg¸ctkm]NZ\^�Î�]NZ\Ymq#^t]NÌrphctZr[-].[�phÌrËm]N`�^ap�cskm]_^ctk�phY¤phÎ=`tf-ÌrË�cs]-Ó
>�`lÐ¸]�k=pG[-]�Ymfhc¸É.p-Y=phq
]NÍ�csf�]_ÌrZrÉ�ZrY=phct]�]NYmf-Ë=q-k�Ymf-csp�csZ\f
Y.g£^tf
É ctkm]NÉ7Ñ�^s]Np-Ím]_^a`PÉ�pGd�Ð�Zo`tkctf�`tØ�Z\É ö�]Nn{ctZrf-Y¤æ.phY=Í7`bØ�ZrÒ¬ö�]Nn{ctZrf-Y�á!f
Y¤p�é�^s`bc�^t]Dp-Í�ZrYmq=Ó
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Q'EROlÆ�¿'S�Ä¯ÆTGNÀNÆ9Å�G�Å-ÂVUWU�Ä¯¿¯Æ£À�XåAp-Ymq-Ë�phq-]D`3Ë=`t]�n{f-Y�cs^sp
`eca`Kf-g4g£]Np�csËm^s]N`�ctf�n{f-Y�[
]_d¤ZrY�g£f-^sÉ�p�ctZrf-YAÓ È km]�n{f
Y=n{]NÒ�c�f-gY+±phÉ.f-Ë=Y
c�f-gË=`t]Sp�ÌophYmq
Ë=phq
]�É�p-Ø-]N`3f-g�p¤n{f-Y�cs^sp
`ecDñwph^sf
`t]�ZrY2ÌrZ\Ymq
ËmZo`ecsZrnN`�]Np-^tÌrd#ZrY³ctkm]Z8hç�csk2n{]_Y�csËm^td
ÑAphY�Íctk=]�ct]N^tÉõ�az�|L}_������|L�h� �r�N�
��g£f-^Kp�É.]Np-`tËm^s]�fhgIZ\cKn_p-Y¤Î�]�g£f-ËmY�Í¤Z\Y�cskm]�Ð�^sZ\ctZrYmq
`�fhg;ctkm]!êI^aphq-Ë=]ö�nakmf�f
ÌwÙ�Ö¬phctkm]D`bZrË=`NÑ�ßNà�8-à7[ È ^tËmÎL]{c�:_Ø
f�d-Ñ�ßNà
æ-à
Ú{Ó È km]4ct]N^tÉ\+±n{f
Y�ct^ap-`bcNñGÐ¸p
`¯Ym]Np-^tÌrd�phÌrÐ4pGd�`Acsp-Ø-]NYctf�É.]DphY]+ ÎmZrY=p-^td�f
ÒmÒLf
`tZ�csZ\f
Y?f-g¯Òmk=f-Ym]NÉ�]D`_ñrÓÖ¬p-^bcsZ\Ym]_cKÙeßDà
ø
ø-Ú Ò�f
ÒmËmÌoph^sZ2:N]NÍ!ctk=]Kn{f
Y=n{]NÒ�cNÑ-Ò�f�`bZ\ctZrYmq�Z\clp-`lphY.ZrÉ�ÒLf-^tcsp-Y�cIg�p-n{ctf-^jZ\Y�`tf-ËmY�Ínak=p-Ymq-]
Ó È kmZo`¸k=p-`jÎ�]N]_Y?ÍmZr`tÒmË�cs]NÍ?[�p�Ü�Ë=p-Y
csZ�cap�csZ\[
]Kn{f
^tÒ=Ë=`e×´Ë=`tZ\Y=q�`ecsË=Í�d.Î�d.Þ3ZrYmqSÙbßNà
á�âhÚ;g£f-ËmY=ÍYmf�]_[�ZrÍm]_Y=n_]�g£f-^.ä;å�ÒmÌopGd�Z\Ymq¬p#^tf
Ì\]�ZrY2cskm]7n_f-Y�ct]_Ï�c�fhg�Òmk=f-Ymf
Ì\f
q-Zon_phÌPÉ.]N^tq
]_^a`_Ó&^¸Ë�c�é=Y=ÍmZ\YmqYmf�]_[�ZrÍm]_Y=n_]�g£f-^`_ p-Y=ÍÕé=Y=ÍmZ\Ymq�]_[�ZoÍ�]_Y=n_]?p-q
phZrY=`bc�_Êp-^t]?Í�Z�ïV]_^s]_Y�c!ctkmZrYmq
`NÑ;phY=Í³cskm]S^s]Np
Í�]_^ZrY
cs]_^s]N`bct]DÍ�Z\Y�ctkm]³Í�]_Î�p�ct]#Zr`?^t]_g£]_^s^t]DÍ¢ctfRê¯]N]{cs]_^a`#ÙeßDà-à�8-Ú�Ñ¸åAp
`t`�ÙeßNà
ì-ça[�ßNà
à�âhÚ{Ñlp-Y=Í¢ctf­ctkm]]{Ïmp-É�Ò=Ì\]�ZrYScskm]�n_p
`b]3f-g;p�^s]Nn{]NY�c4É.]N^tq
]_^4Z\Y#i¸p-Y
csf-Ym]D`b]�ZrY¤ö�]Nn�csZ\f
Y7à=ÓÖ¤]Nd-]_^a`bct]_ZrY�ÙeßDà�â�ç�ÚLYmfhcs]N`NÑ{ZrY�kmZo`A`tËm^t[
]_d�f-g�ctkm]jctf-Ò=Zrn-Ñ{ctk�p�c ä;å�Zo`w]Dp-`td�ctfKÍ�]{é=Y=]jZrY
csËmZ\ctZr[-]_ÌrdÎmË�c�k=ph^aÍÕctf�Í�]{é=Y=]SÒm^s]Nn_Zr`t]_Ìrd-Ó È k=]�é=^a`ec!Ò�]N^s`tf-YÕctf�Òm^sf-ÒLf
`t]�p�g£f-^sÉ�ËmÌop7g£f-^!Z�c�Ð¸p
`�è�f�naØ
]{cbcÙeßDà
ø
ø-Ú�Ómè�Zr`�g£f-^sÉ�ËmÌop�Ð¸p
`4f-YmÌrdSÉ.]DphY�c�g£f-^�cskm]�ä;å2fhg¯ctk=]�f-ÒmÒLf
`tZ\ctZrf-Y7fhgPp.Ò=phZr^�fhg;Òmkmf
Ym]_É.]D`_Ñ
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`spGd��Sp-Y=Í��VÑhZ\Y�p3ÌophY=q-Ë=p-q-]�����Ó È k=]�phÎ=`t]_Y�n{]�fhgVcskmZr`If-ÒmÒLf
`tZ�csZ\f
Y�n{^s]Nphct]N`Pp3ÌophY=q-Ë=p-q-]����
	��eË�`ecÌrZ\Ø
]
�RÎ=Ë�c�Ð�Z�csk��¬phY=Í��Sn_f-ÌrÌrp-Ò=`b]DÍSZrY�ctf�p.`bZrYmq
Ì\]3Òmkmf
Ym]_É.]
Ó=ämf
^�]{ÏmphÉ.ÒmÌr]-Ñ�ZrY������������
��� ��ctkm][-]N^tÎ�` + Î=phcNñ=p-Y=Í + Ò=phcNñmk�pG[-]Kctkm]�`sphÉ.]3Òm^sf-Y�ËmY=n_ZrphctZrf-YwÓè�f�naØ
]{cbc�p-`s`bËmÉ.]DÍ7ctk=phc�phY�d?Ìrp-Ymq-Ë=p-q-]�n_f-ËmÌoÍ¤ÎL]�É.f�Ím]_ÌrÌ\]DÍ¤Î�d7p?`b]DÜ
Ë=]_Y=n_]�fhgIÒmkmf
Ym]_É.]D`_ÑphY�Í�Z\cs`¯ZrY�g£f-^sÉ�p�ctZrf-Y�phÌ�n{f-Y�cs]_Y�c¯^s]_Ò=^t]D`b]NY
cs]NÍ�Î�d�cskm]¸]_Y�ct^sf-Ò�d�!ãf-g�pKÌrp-Ymq-Ë=p-q-]
Ó�Ù È km]¸Ím]{é=YmZ\ctZrf-YphY�Í�n_f-É.ÒmË�cap�csZ\f
Y=phÌ�Í�]_csphZrÌo`;fhg�!+p-^t]4Í�]N`sn{^sZrÎ�]DÍ�ZrY.ö�]Nn�csZ\f
Y�æmÓhämf
^;Ymf�Ð�Ñ�Ðl]"�eË=`bcIYm]N]NÍ�ctf3Ø�Ymf�Ðctk�p�c#!)Zo`�cskm]SY�ËmÉ!Î�]N^�fhg�ÎmZ\cs`�fhg�Z\Ymg£f-^sÉ.phctZrf-YÕct^aphY�`bÉ.Z\cbct]DÍ³Î�d#cskm]�ÌophYmq
Ë=phq
]-Ó±Ú È km]Sn{Ìrf
`t]_^
!%$&�('�p-Y=Í)!%$��(�*	+'�p-^t]
Ñ�ctk=]�Ì\]D`t`�ctkm]?Z\Y�g£f
^tÉ�phctZrf-Y³Ì\f�`ec�Ð�k=]_Y³ctk=],��-.�Õf-ÒmÒLf
`tZ\ctZrf-Y³Zr`�Ì\f�`ecg£^sf-É/��ÑmphY=Í?km]NY=n{]3cskm]�Ì\]D`t`¸cskm]�^s]_ÌrZrp-Y=n{]�fhg0�¢f-Y7Z�cDÓ È km]_^s]{g£f
^t]3km]3Òm^sf-ÒLf
`t]NÍ�í

1���2436587:9<;=;>$ �@?A�B'�C !.$��('0-D!%$&���
	+'
!%$&�(' ÙbßDÚ

È km]¸n{^sË=n{ZophÌ
Ò=ph^tcAfhg�cskm]lÍm]{é=YmZ\ctZrf-Y!Zr`wctkm]¸Y�ËmÉ.]_^ap�csf-^DÑ{Ð�kmZonak�n{Ìr]Np-^tÌrd�ZrÌ\ÌrË=`bct^ap�cs]N`Actkm]lYmfhcsZ\f
Yfhg + ä=ËmY=n{ctZrf-Y=p-ÌVåAf
p
Í�p-`¸Ô¡Y�g£f
^tÉ�p�csZ\f
YSåwf�`t`NñrÓ È k=]3Ím]_Ymf
É�ZrY=phctf-^¸Zo`¸p�Ymf-^sÉ�phÌrZ2:NZ\Y=q�g�p-n{ctf
^jcsk=p�cÉ�phØ
]N`4Z\c�Z\Y�ct]N^tÒ=^t]_csphÎ=Ì\]3p-`¸cskm]��avt�-}_������|�f-g ZrY�g£f-^sÉ�p�ctZrf-Y7Ìrf
`bc�Ð�km]_Y?ctkm]�f
ÒmÒLf
`tZ�csZ\f
Y?Zo`�Ìrf
`bcNÓ
E ctk=]_^�Í�]_é=YmZ\ctZrf-Y=`�fhgIä;å2Ð¸]_^s]�phÌo`bf�Òm^sf-ÒLf
`t]NÍ?Î�d?ÌrZrYmq-ËmZo`bcs`NÑ�`tf-É.]�Z\Ymg£f-^sÉ.phctZrf-Y7ctk=]_f-^s]{csZrn]-Ó q=Ó�Þ3ËGF{]N^sp7ÙeßDà-á-æ�Újp-Y=Í7`bf
É�]3Ymf-c�]-Ó q=Óa@�^s]_]NY�ÎL]_^sq�ÙeßNà�øhà�Ú�ÑmÞ3ZrYmq7ÙbßNà
á�âhÚ{Ó

BLK BIH E�J7GDÄAÁ�Æ�¿'S³Å-ÂL¿HGNÀ_Á+J7GNÀ
GLK;ÄHG�E¬Æ�¿¢À�QHEIMON E	E�ÅAQQP E�Å-ÂVS�¿¯Æ£ÀDÆ�ÂL¿RÅ
Â"U U�Ä¯¿ Æ�À�XÔ¡Y�ct]N^t]D`ec�ZrY2ä¯å�p-É.f-Ymq�ÌrZ\Ymq
ËmZo`eca`3Ð¸p-Ym]NÍÕp�g�cs]_^�ßDà�â�ç=Ó î km]_Y³Z\c!ph^sf
`t]!ZrY2p�Í�Z�ïV]_^s]_Y�c�q
ËmZr`t].Z\Yctk=]�phË�csf-É�p�csZrn�`tÒL]_]Nnak�^s]Nn_f-q-Y=Z�csZ\f
YÕÙ >KöSR�Ú�n{f
É�É!ËmYmZ\cedSZrY�ctkm]SßNà-ì
ç-`NÑ�Ymf-ÎLf�Í�dSYmf-ctZon{]DÍ?ò Z\Y]_Z\ctk=]_^ln_f-É.É�Ë=YmZ�ced
ÓhÔ¡^sf-YmZon_p-Ì\Ìrd-Ñh`t]_[
]_^aphÌ�ÌrZ\Ymq
ËmZo`eca`Pk=p-Í�Òm^s]_[�Zrf-Ë=`tÌrd�Òm^s]NÍ�Zon�cs]NÍ�ctk�p�clä;å�Ð¸f-ËmÌoÍ�Î�]Ë=`t]{g£ËmÌwg£f-^6>KöBR ^t]D`b]Dph^anakwÓ
E Ym]�^t]Dp-`tf-Y�csk=p�c3ctk=]�n_f-YmYm]Dn�csZ\f
Y#Ð4p-`KYmfhc�`bÒLfhctct]DÍ#Ð4p-`�Í�Ëm]!ctf?ctkm].[
]_^sd�ÍmZ�ïV]_^s]_Y�c3Ð¸pGdctk=].n_f-Y=n_]_Ò�c3f-^sZrq-ZrY=p�cs]NÍ¤ZrY]>�öSR�Ó î ]�Y=f�Ð Í�]N`sn{^sZ\ÎL]!ctkmZo`_Ó�Ô´c3Ð4p-`�ctkmf
Ëmq-k�c3Ò�f�`t`tZ\Î=Ì\]!ctf7ÎmËmZrÌrÍÎm^sf
p
Í�×´n_Ìrp
`t`�^t]Dn{f-q
YmZ;:_]_^a`�g£f
^�pSÌrp-Ymq-Ë�phq-]T��ctk�p�c�n_f-ËmÌoÍ¤cs]_ÌrÌ;Ð�Z�csk#[-]N^td7kmZrq-k#p
n_n_Ëm^sp
n{d?ctk=phc3p`bctf-Ò	Ù£f
^�g£^tZon_phctZr[-]�f-^3[-f�Ð¸]_Ì¯f-^DÓ\ÓrÓ±Ú�k�p-Í¬f�nNn{Ëm^s^t]DÍ�ÑV]_[
]_Y#Z\g¸ctkm]Nd#n{f
ËmÌrÍ#Ymfhc�^s]Nn_f-q-Y=Z2:N]�]{Ïmp
n�ctÌrdÐ�kmZonak·`ecsf-Ò2Z\c�Ð4p-`NÓ È km]�kmf
Ò�]�Ð4p-`�ctk=phc�ctkmZo`�Ð¸f-Ë=ÌrÍÕÎL]S]_Y=f-Ëmq
k�csf¤^t]Dn{f
q-YmZ;:_].É.f
`bc�Ð¸f-^aÍm`_Óî k=phc�Ð4p-`�^t]DÜ
Ë=Z\^s]NÍ�Ð4p-`Kp�É.]Np
`bËm^s]�f-gIkmf�Ð(Ðl]NÌ\Ì;`tË=nak#p�^s]Nn_f-q-Y=Z2:N]_^�Ð¸f-^sØ-]DÍ�Ñ=f
^Kp�c�Ì\]Dp-`bc�p-Y]N`bctZrÉ�p�cs]�fhg k=f�Ð Ð¸]_ÌrÌwZ�c�Ð¸f-Ë=ÌrÍ?Ðlf
^tØ�f
Y=n{]3Z\c�Ð¸p
`4É�p-Í�]
Óö�Ë=nakÕp�^s]Nn_f-q-Y=Z2:N]_^Kn_f-ËmÌoÍ¤ÎL].^t]NÒm^t]D`b]NY�ct]NÍ�Î�d¬pSÒ=ph^tctZ\ctZrf-YVU7fhgIÒ=kmf-Ym]NÉ.]N`�Ð�kmf
`t]!n_Ìrp
`t`t]N`Ð¸]_^s]Pctkm]¸Îm^sf
p
Í�n{Ìop-`s`b]D`�Z�c;^s]Nn{f
q-YmZ;:_]DÍ�Ðl]NÌ\Ì�Ó*U�Z\Y=ÍmË=n{]D` p�Ò=ph^tctZ\ctZrf-Y�WDXIf-g�ctkm]4`t]{cYW)f-gmÐlf
^sÍ=`�Z\Y

��Ó È km]K]_Ìr]_É.]_Y�cs`lfhg@WDXKph^s]�Ðlf
^sÍ�n_Ìrp
`t`t]N`NÑhf
^�}a�N�=��v��9�IZ\Y�cskm]�Ymfhcap�ctZrf-Y�Ë�`b]DÍ�Î�d�ö�kmZ\Ò=É.p-YSphY�Í
ZLËm]¬ÙbßNà
ì�8-Ú{Ó�ämf-^�]_ÏmphÉ.ÒmÌr]-Ñ�Z\g[U�Zo`�ctkm]�[
f�Ðl]NÌ�×´q-ÌrZrÍm]{×´fhctk=]_^�Ò�ph^tctZ\ctZrf-YwÑVcskm]�Ðlf
^sÍ=`�+ d
p-ØVñ\Ñ'+ d
phÒAñ\Ñ
+ Ð�Z�cDñ\Ñ;]{can�]NY=Í2ËmÒ·ZrY·f
Ym]?n_f-kmf
^bcDÑ�ctkm]7Ð¸f-^aÍm`=+±nakmf-ÒmÒ=Z\Ymq�ñ\Ñ + �ef-cbcs]NÍ�ñrÑ�+ g�phcbct]NYwñrÑ ]_csn�ZrYRp-Ymfhcskm]_^n{f
kmf-^tcNÑmp-Y=Í7`bf.f-YAÓö�]N[-]_^aphÌ�É.]Np
`bËm^s]N` Ð¸]_^s]jÒm^sf-ÒLf
`t]NÍ�g£f-^¯ctkm]¸]{ïV]Nn{ctZr[-]NYm]N`s`]\�^4fhg�pK^t]Dn{f
q-YmZ;:_]N^ ^s]_Òm^s]N`t]_Y�cs]NÍ�Î�dp�Ò�ph^tctZ\ctZrf-Y�UmÓ�ö�ZrY=n{]!Ìrp-^tq
]_^�n_f-kmf
^bca`�ph^s]�n{Ìr]Np-^tÌrd7Ðlf
^s`t]-Ñ�ö�kmZ\Ò=É.p-Y#phY�ÍIZLËm]SÙbßNà
ì�8-Ú�Òm^tf
Ò�f�`b]DÍctk�p�cS]_ïL]Dn�ctZr[-]NYm]N`s`�ÎL]¬É.]Np
`bËm^s]NÍ¢Î�d·cskm]#pG[
]_^aphq-]�n{f
kmf-^tcS`tZ2:N]-í�^�$ U_'�C `a bdc
afeQg0h b c ��$ji�'�Ñ
Ð�km]N^t]#��$&i�'KZo`�cskm]�Y�Ë=É�ÎL]_^3fhgjÐ¸f-^aÍm`KZ\YÕn{f
kmf-^tc�i�Ó�è�Ë�cbcs]_YmÌrf�nakm]_^�ÙeßDà-ì�ø-Ú�ÒLf-ZrY�ct]DÍ¬f-ËmcKcsk=p�cctk=Zr`�Í�ZoÍ�Ymfhc�p-nNn{f
ËmY�c�g£f-^3Ð¸f-^aÍ¤g£^s]NÜ�Ëm]NY=n{Zr]N`NÑLp-Y=Í�Òm^tf
Ò�f�`b]DÍ�ctk�p�c
^.Î�]�cskm].]{Ï�Ò�]Dn�cs]NÍÕn{f-k=f-^tc`tZ2:N]-íG^�$ U_'�C e g0h b clk $&i�'���$&i�'�Ó�m�f-ct]�ctk�p�c k $&i�'(C eon hpg k $�qr'4Zo`4ctk=]�Òm^tf
Î=phÎ=Z\ÌrZ�ced.csk=p�c�p^aphY=Í�f
ÉãÐ¸f-^aÍSZo`�ZrY¤n{f-k=f-^tcdi�Ñ=Ð�km]_^s] k $ qr'�Zr`4cskm]�Òm^sf-Î�phÎmZrÌ\Z\ced�f-g¯Ð¸f-^aÍsq�Ó�è�f�Ð¸]_[
]_^DÑ=i¸ph^tct]_^ÙeßDà-ì�âhÚLYmf-ct]NÍ�csk=p�cActkmZo`AÍ�ZoÍ3Ymf-c p-Í�]DÜ�Ë=p�cs]_Ìrd�csp-Ø-]PZrY�ctf�p
n_n{f
ËmY�cwÐlf
^sÍ�g£^s]NÜ�Ëm]_Y�n{Zr]N`NÓNè�]jÒm^tf
Ò�f�`b]DÍctk�p�c4ctkm]3]_Ï�ÒL]Nn{ct]DÍ?n_f-kmf
^bc¸]_Y�ct^sf-Ò�d�ÎL]�Ë�`b]DÍ�ZrY=`ecs]Np
Í�íS^_$�UL'�C e g�h b cOk $ji�'�!%$ji�'�ÓGm�fhcs]�csk=p�c
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ctk=]�]NY�ct^sf-Ò�d�!%$&i�' C - e n hpg
� � n��� � g �����	��


� � n��� � g � fhg¸n{f-k=f-^tcviõZo`Kctkm].ËmY=n_]_^tcsp-Z\Y�ced�Z\Y#ct^sd�Z\Ymq?ctf
ct]NÌ\Ì phÒ=p-^bc�Ð¸f-^aÍm`¸Z\Y�Z\c
[mZ\c�Zr`�k=ph^aÍ�]_^¸csf.Ímf�`bf�Ð�km]_Y�!%$ji�'¸Zr`�kmZ\q
km]_^DÓÔ´c¸ctËm^sY=`lf-Ë�c¸ctk=phc�i¸p-^bcs]_^Dñ `lÍ�]{é�YmZ�csZ\f
YSf-g@^�$ UL'{Ñ
cskm]�]{Ï�Ò�]Dn�cs]NÍ�Ë=Y=n{]N^bcaphZrY
ced.q
Z\[
]_Y�csk=p�c4f-Ym]n_p-Y�cs]_ÌrÌLÐ�k=Zrnak7n{f-k=f-^tclp�Ð¸f-^aÍ�Zo`lZrYwÑ�Zo`Icskm]�`sphÉ.]3p-`jctkm]3n{f
Y=Í�Z\ctZrf-Y=p-Ì�]NY�ct^sf-Ò�d!q
Z\[
]_Y�cskm]3`tp-É�]n{f
Y=Í�Z\ctZrf-Y=`NÑ=Z�Ó ]-Ó�!%$&W
� WIX
'4C !%$&W '�-)!%$&WDX*'{ÓV>K`�cskmZr`KZo`�Ymf-c�f-Î�[�Z\f
Ë=`NÑmkmZo`KÍ�Zr^s]Nn�cKÒm^tf�f-g;f-gZ\c�Zr`�^s]_Ò=^tf�Í�Ë=n_]NÍ?Î�]NÌ\f�Ð g£f-^�n_f-É.ÒmÌr]{ct]NYm]N`s`NÓ

�
g0h b c k $ji�'�!%$ji�' C - �

g�h b c k $ji�' �
n hpg

� $�qr'
k $ji�' ����� � $�qr'

k $&i�'
C - �

g�h b c
�
n hpg

� $ qr' ����� � $�qr'�� �
g0h b c ���	� k $ji�' �

n hpg
� $ qr'

C - �
n h b

� $ qr' ���	� � $�qr'�� �
g0h bdc ����� k $ji�'�� k $&i�'

C !%$&W '"- !%$&W X '
i¸ph^tct]N^Nñ `lé=Y=p-Ì�É�]Dp-`tËm^s]�Ð4p-`lcskm]�ê;]_^an{]_Y�caphq-]�fhg;Ô¡Y�g£f
^tÉ�p�csZ\f
Y 3IÏ�cs^sp
n�cs]NÍ?Î�dsUmí

k�� �s$ UL'�C !%$jW X '
!%$&W '����	��� Ù 8-Ú

� - k�� �s$ UL'0C 2 � b � � 2 � b c �2 � b � Ìrf�f-Ø�`P[
]_^sd!`tZ\É.ZrÌrp-^;ctfSÙbßDÚ [
f-Ëm^Ig£^sp-É�]NÐlf
^tØ�ZrY=n_Ì\Ë=Ím]N`IÎLfhcsk�p-`
`tÒ�]Dn{ZophÌAnNp-`t]N`NÓmÔ´c�Zr`�Ymfhcs]_Ð¸f-^tctk�d�ctk�p�c3i¸p-^bcs]_^�Í�f�]N`�Ymfhc�n_Z�cs]�è�f�naØ-]_cbcDñ `4Ð¸f-^sØVÑ�Z\Y=ÍmZrnNp�ctZrYmq.csk=p�ckm]�Ð4p-`4Ymf-c�pGÐ¸p-^t]�fhg¯Z�cDÓ
!#"ZE�$;¿¯Æ�¿'SDJ&%�Á+J7UWE�'�Â�Á�J
î ]!p-`s`tËmÉ.]�ctk=phcKp�ÌophYmq
Ë=phq
]�Zr`Kp�`t]NÜ�Ëm]_Y�n{]�f-gPÍmZr`sn{^s]{cs]�ËmYmZ\cs`NÑLp-Y=Í7ctk�p�c�cskm]�ËmY=Z�ca`KnNphY¤k=pG[
]p�n{f
É.ÒmÌ\Zon_phct]DÍ?`bct^sË=n�csËm^s]-Ó
!&K�½(" E	GDÅhÁ�Æ*);Æ�¿'S³Ä ¿¯Æ£À�G
> ÌophYmq
Ë=phq
] �¢Zo`�p�`t]NÜ�Ëm]NY=n{]��,+Kfhg��-¦.-_xa}{�9�lf-g¸��~s�mx�/VÑmf
^0/
×´f-ÎB�e]Nn�ca`_Ó�ä=f-^�]{Ïmp-É�Ò=Ì\]
Ñ�Òmkmf-Y=]_É.]N`ph^s]�f
ÎS�e]Nn{cs`If-g�ced�Ò�]21�3�4�Ó�3lp-nak5/�×�f
ÎS�e]Nn{c��Sk�p-`jpS�G�h�ªz=x76�$���'�Ñ�Ð�kmZonak�Zo`If
Ym]�f-g�p!n{f
ËmY�csphÎ=Ì\]�`t]{c
87+�fhg�ÒLf
`s`bZrÎmÌr]�[�phÌrËm]N`NÓ
ä=f-^¸n{f-Y�[
]_YmZr]_Y=n_]-ÑhÐ¸]�`tk=phÌrÌmf-g�ct]_YSÉ.p-Ø-]�^s]{g£]N^t]NY=n{]D`;ctf�ced�ÒL]N`jZ\É.ÒmÌrZon{Z\ctÌrd-Ñ]-Ó q=Ó=Ë=`bZrYmq �Rg£f-^d�,+�phY�Í + f-ÎB�e]Nn�cDñ�Z\Y�`ecs]Np-Í?fhg�+ /
×´f-ÎB�e]Nn�cDñ\ÓÈ d�ÒL]N`4nNphYSÎL]�p�csf-É.ZrnKf-^¸Ymf
Y�×´phctf
É�ZonhÓ�m�f
Y�×¡p�ctf
É.Zrn�ced�Ò�]D`¸p-^t]�É�p-Í�]�Ë=`tZ\Y=q�phctf-É.Zon�ced�ÒL]N`phY�Í�9Gf
^¯f-ctkm]N^PYmf-Ym×´phctf-É.Zonlced�ÒL]N`NÓ�Ô´g:/�Zo`;Ymf-Y�×¡p�csf-É.ZonhÑGctk=]_Y�p;/
×´f-ÎB�e]Nn�cY��Zo`;É�p-Í�]4fhg�p�Ò�f�`bZ\ctZr[-]Y�ËmÉ�ÎL]_^DÑ=`spGd �PÑmfhg;n{f
É�ÒLf-Y=]_Y�cs`4� ` ?Nð_ð_ð:?A��<wÑ�Ð�kmZrnak¤p-^t]�f-ÎS�e]Dn�ca`4fhg¯ced�ÒL]>= ` ?_ðNð_ð*??=@<VÓ�Ô´cs`�[�p-Ì\Ëm]
6�$ ��'KZo`Kctkm]T�V×9csËmÒmÌr]BA.6�$�� ` 'y?_ðNð_ð*??6�$ ��< '?C�fhgIcskm]![�p-Ì\Ëm]D`�f-gIZ�ca`3n{f-É.ÒLf-Ym]NY�cs`NÑ�phY�Í¬É�Ë�`ec�Î�]�f-Ym]fhgED <FHG ` 8 +?I Ó È km]�`b]_cJ8 + f-g¯phÌrÌwÒLf
`s`bZrÎmÌr]3[Gp-Ì\Ë=]N`�pK/�×�f
ÎS�e]Nn{c�nNphY?csp-Ø-]3Zr`MLEN< G ` D

<FHG ` 8 +?I ÓÈ Ðlf(/�×´f-ÎS�e]Dn�cs`
�RphY�Í ��ph^s]�xay_z=����Z\ï Ù�Z�g�p-Y=ÍÕf-YmÌrd�Z\gsÚ�ctkm]NdÕk�pG[-].ctk=]S`tp-É.]�[Gp-Ì\Ë=]-ÑAZ�Ó ]-Ó
6�$ ��'[CO6�$ �B'�ÓGÔ´gP/�Zr`¯p�csf-É.ZonhÑ_Z\c;Zr` n{Ìr]Nph^ Ð�k=p�c ctkmZo` É�]DphY=`NÓ_Ô´gP/3Zo`wYmf
Y�×¡p�ctf
É.Zrn-Ñ{ctk=]_YQ6�$ ��'�CR6�$ �B'Z\ï#ctk=]_d�k=pG[
]�ctkm]�`sphÉ.]3Y�ËmÉ�ÎL]_^�f-g¯n{f
É.Ò�f
Ym]_Y�cs`�p-Y=ÍB6�$���S<'�CO6�$ ��Sj'7T��"C � ?_ðNð_ð>?6�PÓÈ km]N^t]�p-^t]�`t]_[-]N^sp-ÌPÐ¸pGd�`3ZrY2Ð�kmZonakÕY=f-Y�×¡p�csf-É.Zrn!ced�ÒL]N`�nNphY³ÎL]�g£f-^sÉ.]NÍ?[wÐ¸]�É�phØ
]�Ë�`b]�f-gf-Y=Ì\d.ceÐ¸f=Ó�Ô¡Y�ctk=]�é=^a`bcNÑ�phY=Í�Ë=`bË�phÌ�n_p
`b]
Ñhctk=]KY�ËmÉ!Î�]N^4p-Y=Í.ced�ÒL]N`¸fhgAn_f-É.Ò�f
Ym]_Y�ca`jZrY?pU/�×�f
ÎS�e]Nn{cÍ�]NÒ�]NY=Í­f
YmÌrdÕf
Y­Z\cs`!ced�Ò�]
Ó�Ù È k�Ë=`�Ðl]7n_p-Y­p-`s`bf�n_Zrphct]?n_f-É.ÒLf-Ym]NY
ca`�Ð�Z\ctk­ced�Ò�]D`_Ñ;^ap�ctk=]_^!ctk=p-YÐ�Z\ctkSf
ÎS�e]Nn{cs`NÓ Ú,/�×�f
ÎS�e]Nn{cs`jp-Ì\ÌLk=pG[
]�ctkm]�`tp-É.]�Y�ËmÉ�ÎL]_^DÑ_��$*=B'�Ñ�fhgAn_f-É.Ò�f
Ym]_Y�ca`_Ñ�phY=Í�k=pG[-]�f
Ym]�f-g
ctk=]�[�phÌrËm]N`�Z\YV87+ CWD < � + �FHG ` 87+ I Ó È k=]�`b]Dn{f
Y=Í�n_p-`t]�Zo`4g£f-^�ced�ÒL]5XZY�[]\�4@^`_	/Pa=Ñ�Ð�km]_^s]3ctk=]�Y�ËmÉ�ÎL]_^fhgPn{f
É.Ò�f
Ym]_Y�cs`�nNphY7Î�]�p-Y�d�Ò�f�`bZ\ctZr[-]3ZrY�ct]_q
]_^DÑ�ÎmË�c�p-Ì\Ìwn_f-É.Ò�f
Ym]_Y�ca`�ph^s]�f-gAcskm]�`tp-É.]Kced�ÒL]-ÑP/VÓämf
^4]{ÏmphÉ.ÒmÌr]-Ñ�Ð¸]�n{f-Ë=ÌrÍ?Ë=`t]Kcskm]�g£f-ÌrÌ\f�Ð�ZrYmq.`bd�`bct]NÉ¨ctf.^s]_Òm^s]N`t]_Y�c�p�k�ËmÉ�phY7ÌophYmq
Ë=phq
]�p
`¸p`t]NÜ�Ëm]_Y�n{]¸fhg=Ð¸f-^aÍm`NÓ�>RÐlf
^sÍ�Zr`;phY!f-ÎS�e]Dn�c;fhgmced�ÒL]7b@[@cLÑNÐ�Z\ctk!ceÐ¸fKn{f
É.Ò�f
Ym]_Y�cs`NÑGf-Ym]lfhgmced�ÒL];Xed`f
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phY�Í?p-Ymfhcskm]_^¸fhgwced�ÒL]�������Ó������!Zr`�p-Y?phctf-É.Zon�ced�ÒL]�^s]_Ò=^t]D`b]NY
csZ\Y=q0+ É.]DphYmZrYmq=ñ �DÓ7>�`td�Ì\ÌophÎ=Ì\]�Zr`4p-Yf-ÎB�e]Nn�c�f-g Ymf
Y�×´phctf
É�Zon�ced�ÒL]KXZdPf=Ñ�phY=Í?k=p
`jceÐ¸f�n{f
É�ÒLf-Y=]_Y�cs`NÑ�fhgAced�ÒL]KXeY�[:\�4@^P_ 1�3�4�a3phY=ÍVXZY�[LÓ
1�3�47Zo`�p-Y¬p�ctf
É.Zrn3ced�ÒL]�^s]_Òm^s]N`t]_Y�ctZrYmq�Òmk=f-Ym]NÉ�]D`_Ñ�Ð�kmZrÌ\]5XZY�[7Zr`KphY¬p�csf-É.Zon3ced�Ò�]�^s]_Ò=^t]D`b]NY
csZ\Y=q`bct^s]N`s`_Ó�Ô´g¯ctkm]�ÌophY=q-Ë=p-q-]�Ð¸p
`jcsf-Y=p-Ì9Ñ�`bd�ÌrÌrp-ÎmÌ\]D`4n{f-Ë=ÌrÍ7k=pG[
]�p!ctk=Z\^aÍ�n{f-É.ÒLf-Ym]NY�c¸g£f
^4ctf
Ym]-ÓÖ¤f
^t]3]{Ïmp-É�Ò=Ì\]D`¸p-^t]3q
Z\[
]_Y7Z\Y¬ö�]Dn�ctZrf-YZ<=Ó
!&K B " E	GDÅhÁ�Æ*);Æ�¿'S³Å-ÂL¿VÀ_Á+J7GNÀ
G,J=¿ Ã	À�QHE�Æ£Á J@)'G�E�¿ Å�EÔ´c�Zr`KYmf-c�ZrY�ctËmZ\ctZr[-]NÌ\d¬n_Ì\]Dph^�k=f�Ð ctf�Í�]{é=Y=]�p?n{f-Y�cs^sp
`ec�Z\YÕp�ÌophYmq
Ë=phq
]-Ó E Y=]�^s]Np-`tf-Y�g£f
^�ctkmZo`�Zr`ctk�p�c�n{f
Y
cs^sp
`eca`jp-^t]�ÎL]{ctct]N^�Í�]N`sn{^sZ\ÎL]NÍ�Î�d�cskm]_Zr^�phÎ=`t]_Y=n_]�csk=phY?Î�d.cskm]_Zr^¸Òm^t]D`b]NY=n{]
Ó�ö�ËmÒmÒLf
`t]	��Zr``tf-É.]�n_f-Y�ct^ap-`bclZrYSÌophY=q-Ë=p-q-] � + Ó È k=]_^s]�p-^t]�`b]N[-]_^aphÌ�Ð¸pGd�`Ictf.Í�]{é=Y=]Kcskm]�Òm^tf�n_]N`s`jÎ�d�Ð�kmZonak
��Zr`^s]_É.f�[-]DÍ�g£^sf-É/� + [mÐl]�nakmf�f�`b]�f-Ym]3csk=p�c�Ð¸f-^sØ�`lf
ÎS�e]Nn{c�Î�d�f-ÎS�e]Dn�cDÓilf-Y�`bZoÍ�]_^;cskm]�`t]{c�8 + fhgVÒLf
`s`bZrÎmÌr]�[Gp-Ì\Ë=]N`Pf-g]/�×´f-ÎS�e]Dn�cs`NÓ�Ô¡Y�ctkm]KphÎ=`t]_Y=n_]�fhg�n{f
Y
cs^sp
`ec���Ñ
`bf
É�]fhg�cskm]#[�p-Ì\Ëm]D`�Ð�ZrÌ\Ì�ÎL]Nn{f
É.]#ZrY=Í�Zo`ecsZ\Ymq
ËmZo`bk=p-ÎmÌr]¤g£^tf
É fhctk=]_^S[�p-Ì\Ëm]D`_Ó Ç 3lÜ
Ë�phÌ�ZrY�cskm]�p-Î=`b]NY=n{]fhg��aÝ¤Zo`7phY�]NÜ�ËmZr[�phÌr]_Y=n_]¬^s]_Ìop�ctZrf-Y	csk=p�c?Z\Y=ÍmË=n{]D`?p2Ò�ph^tctZ\ctZrf-YwÑ¸n_phÌrÌ�Z�c�U 5 Ñ¸f-Y	ctk=]�`t]{c(8 + f-gÒLf
`s`bZrÎmÌr]![�phÌrËm]D`�f-g7/�×�f
ÎS�e]Nn{cs`NÓ�ämf
^K]_ÏmphÉ.ÒmÌr]-Ñ�`bË=ÒmÒ�f�`b]`3IYmq
Ì\Zo`bk�Zr`K^s]_Òm^s]N`t]_Y�ct]DÍ¬p-`�pS`t]NÜ�Ëm]NY=n{]fhg4Òmkmf
Ym]_É.]D`�Ù*=IC�
����LÑ �E+�C �����S� ��� ��ÚKphY=Í���Zo`�ctkm]�[
f-Zon{ZrYmq¤n{f-Y�cs^sp
`ecDÓ î Z\ctk=f-Ë�c�[
f-Zon{ZrYmq=ÑÒmkmf
Ym]_É.]D`�Ì\ZrØ-]0/ c�1;phY=ÍD/ Í	1 `tf-ËmY�Í?ZoÍ�]NY
csZrnNphÌ�Ñ=p-`4Ð¸f-Ë=ÌrÍD/ `�1 p-Y=ÍD/ :$1�Ñ�f-^ / g�1¯p-Y=ÍD/ [�1´Ñm]{canhÓ È kmZr`�Zr`^s]_Òm^s]N`t]_Y�ct]DÍSÎ�dSctkm]�Ò�ph^tctZ\ctZrf-Y�U��>3 S 5 S�<�� Ð�kmf�`b]�f
YmÌ\dS]NÜ�ËmZr[Gp-Ì\]NY=n{]�n_Ìrp
`t`t]N`4Ð�Z\ctk�É.f-^s]3ctk�phY�f-Ym]]_Ìr]_É.]NY
c�p-^t]��DÒwÑ Î��
Ñ��_cDÑ Í��
Ñ��NØVÑ q���Ñ��G`_Ñ :���Ñ��_geÑ [���Ñ��
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Ë=`ecIp
` �¸Ím]{é=Ym]D`YUf5_Ñh`tf�Í�f�]N`Pp-Y�d�Ò=ph^tctZ\ctZrf-Y�fhg 87+4Í�]_é=Ym]�p�n{f
Y�ct^ap-`bcNÑGZ9Ó ]-Ó��"! Uf5NÓ î ]4ctk�Ë=`Í�]_é=Ym]3p�n{f
Y�ct^ap-`bcjZ\Y?p�ÌophYmq
Ë=phq
] � + csf�ÎL]KphY�d.Ò=p-^bcsZ�csZ\f
Y�fhg 8 + Ó�m�f-csp�csZ\f
Y=phÌrÌrd-Ñ
ctkmZo`jÉ.]DphY=`lÐl]n_p-Y?Í�^sf-Ò#��g£^tf
Éõf-Ëm^¸Ymfhcap�csZ\f
YwÑ�p-Y=Ív�eË=`bc4Ë=`b] U�csf�^s]_Òm^s]N`t]_Y�clp!n{f
Y
cs^sp
`ecDÓpUmÑ�ÎL]_ZrYmq.p�Ò=p-^bcsZ�csZ\f
Yfhg 8 + ÑGZr`¯ZrÉ�Ò=Ì\Zon{Z\ctÌrd�Ò=p-^sp-É�]_ct^sZ2:N]NÍ�Î�d�=VÓ î ]¸Ð�ZrÌ\Ì�é=Y�Í�Z\c;Ë�`b]_g£ËmÌ�ctf3ZrÍm]_Y�ctZ\g£d�UKÐ�Z\ctk�ctkm]¸g£ËmY�n�ctZrf-Y
� +%$ X	& 8 +(' U=ÑmÐ�km]_^s] � +%$ X $.6�'4Zo`¸ctk=]�]NÜ�ËmZr[Gp-Ì\]NY=n{]�n_Ìrp
`t`4f-g�6�ZrY�UmÓåw]_c�Ë=`�^s]{csËm^tY�ctf�cskm]�Ü�Ëm]N`bctZrf-YÕfhg4Ð�k=phc�k=phÒmÒL]_Y�`�Ð�km]_Y³p¤n{f
Y�ct^ap-`bc U¤Í�Zo`tp-ÒmÒL]Nph^a`�g£^sf-É
� + Ó?>%Ym]_Ð Ìrp-Ymq-Ë=p-q-]�� + c Zr`�n{^s]Nphct]NÍwÑ�Ð�kmZonak#Zo`3pS`t]NÜ�Ëm]NY=n{]!fhg7= X ×´f-ÎB�e]Nn�ca`_Ó]= X Zo`�pSYm]NÐ ced�Ò�]ctk�p�c�Zo`�Í�]{é�Ym]NÍ�ctf¤ÎL]v�eË=`bc�Ì\ZrØ-]5/#Z\Y³Z\cs`�n_f-É.Ò�f
Ym]_Y�c�`bct^sË=n�csËm^t]
ÑwÎmË�c�Z\cs`�Ò�f�`t`tZ\Î=Ì\].[�phÌrËm]N`�ph^s]]NÜ�ËmZr[�phÌr]_Y=n_]�n{Ìop-`s`b]D`¸Z\Y�UmÓ È k=]_^s]{g£f-^s]-í

87+ c CoU Ù9æ
Ú
>�`�phÌr^t]Dp-Í�d�É.]NY
csZ\f
Ym]NÍwÑ�ctkm]�g£ËmY=n�csZ\f
Y¤n{f-Y�[
]_^tctZrYmq � + csf,� + c f-ÒL]_^ap�ct]D`4f-ÎS�e]Dn�c�Î�dSf
ÎS�e]Nn{cNÓÔ¡Y#f-ctkm]N^KÐ¸f-^aÍm`NÑ=]N[-]_^sdB/
×´f-ÎB�e]Nn�c ��ZrY � + Zr`�^s]_ÒmÌop-n_]NÍ�Î�d¬p = X ×´f-ÎB�e]Nn�c�Ð�Z�csk#[�phÌrËm]�� +%$ X $.6�$���'A'{Ó

m�f-ct]3csk=p�c�ÎL]NnNphË=`t]3fhg�Ù�æ
Ú{Ñ�� +%$ X Zo`�p�g£Ë=Y=n�csZ\f
Y?g£^sf-É 8 + csf 8 + c p-`4Ð¸]_ÌrÌ9Ó
3PÏmphÉ.ÒmÌr]N`4f-g;n_f-Y�ct^ap-`bcs`4p-^t]�q-Zr[-]NY?ZrY¬ö�]Nn{ctZrf-Y¤ø�Ó

!&K�!*) Q'E %´Ä ¿¯ÅhÀDÆ�ÂL¿@J�+�+9Â JmÃ�Â]%�JÕÅ-ÂL¿VÀ_Á+J7GNÀ
>·ÌophY=q-Ë=p-q-]�� + Zo`Ap�`t]NÜ�Ëm]NY=n{]Pf-gP/�×�f
ÎS�e]Nn{cs`NÓ{Ô´g�Ðl]jp
`t`tËmÉ.]Pcsk=p�c@� + Zr`Aq-]_Y=]_^ap�ct]DÍ�Î�d3p�`bcsphctZrf-Y=p-^td]_^sq-f�Í�Zon�Òm^sf�n_]N`s`_Ñ�Ð�kmZonak�Ðl]�p-Ìr`tf�n_phÌrÌO� + Ñ�cskm]_Y�Z\cs`�]NY�ct^sf-Ò�d,!%$�� + '¸Zr`4Ð¸]_ÌrÌ\×´Í�]_é=Ym]DÍ�ÑmÎL]_ZrYmq�ctkm]]_Y�cs^tf
Ò�d?fhgIZ\cs`K`ecap�ctZrf-Y�ph^sd?Í�Zo`ecs^tZrÎmË�csZ\f
YwÓ È k=]�]_Y�ct^sf-Ò�d?fhgjp�Í�Zo`ecs^tZrÎmË�csZ\f
Y�,+f�[-]N^�p�n{f
ËmY�csp-ÎmÌ\]`t]{c�Zr`�!.$-,s'�C - e S � S ���	��
 � S Ñ�Ð�k=]_^s] � S Zr`lctk=]�Ò=^tf
Î=phÎmZrÌrZ�ced�f-gActk=] ��×�ctk?É�]NÉ�ÎL]_^�f-g.,¤ÓBm�fhct]ctk�p�c � S ����� 
 � S Zr`¸caphØ
]_Y?ctf�ÎL] :_]_^sf�Z�g � S C � Óî ]�Í�]{é=Y=]3ctkm]3g£ËmY�n�ctZrf-Y�phÌ�Ìrf
p-Í?fhgPp.n{f
Y
cs^sp
`ec4U.Z\Y��,+�p-`

1��E+f$ U_'�C !.$��E+:'Y- !%$&�E+ c '!%$&� + ' ÙT<�Ú
Ô¡Y�Òm^ap-n�csZrn_]-Ñ�Ð¸]�p-`s`bË=É�]�csk=p�c�cskm]�`ecap�csZ\f
Y=ph^sd�]_^sq-f�Í�Zon�Òm^tf�n_]N`s`lZo`�p.[
]_^sd�`bÒL]Nn_Zrp-ÌwÒm^sf�n_]N`s`_ÑY=p-É�]NÌ\d�p $ � - � '¡×�f
^sÍm]_^SÖ¬p-^tØ
f�[­Òm^sf�n{]D`t`NÑlÐ�k=Zrnak�Ð¸]�Ím]_Ymf-ct]ÕÎ�dQ� +%$ <LÓ È k=Zr`?É.]NphY�`�csk=p�cctk=]�Òm^tf
Î=phÎ=Z\ÌrZ�ced¬ÍmZr`bct^sZ\Î=Ë�ctZrf-YÕf-Y#ctkm]�[�phÌrËm].fhg4p /�×´f-ÎS�e]Dn�c�Í�]_ÒL]_Y�Ím`�f-Y#ctkm]�Ò=^t]Dn{]NÍmZ\Ymq��V- �
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ÎS�e]Nn{cs`NÓ È km]3]_Y�ct^sf-Ò�d�f-g"� +%$ <VÑ�Ð�kmZonak7Zo`¸ctk=]�]_Y�ct^sf-Ò�d�fhg¯ctk=]�Í�Zr`bct^sZrÎmË�ctZrf-Y�f-g@�V×´q-^aphÉ�`¸fhg�/�×f-ÎB�e]Nn�ca`_Ñ�Zo`lp-Y,�V×9csk�f-^aÍ�]N^lphÒ=Òm^tfGÏ�ZrÉ�p�ctZrf-Y�csf�ctk�p�c4fhg �E+4csk=p�c4Z\É.Òm^sf�[-]D`Ip-`(�¤ÎL]Nn{f
É.]N`IÌoph^sq-]N^
[ö�k=p-YmYmf
Y³ÙbßNà�ø�ßDÚjÒm^sf�[-]DÍ�ctk�p�c !%$&�E+:'�C ����� <�� N !%$��,+%$ < '�Óî ]�É�pGdSÐ4phY�c�ctf�ÎL]Np-^�ZrY¤É�ZrY=Í¤p.Ò=p
`t`tZrYmq�n{f
É�É.]NY
c�Î�d�è�f�naØ-]_cbc�ÙbßNà-á�âhÚ{Ó=è�]�`tËmq
q-]N`bct]DÍctk�p�c�é=YmZ\ct]D� É.Z\q
k�c�p
n�ctË�phÌrÌ\d	ÎL]�É.f-^s]�p-ÒmÒm^sf-Òm^sZop�ct]¬g£f-^7Ìrp-Ymq-Ë=p-q-]D`_Ñ¸p-`7ph^tctZon{ËmÌop�csf-^sd¢n_f-Y�×`bct^aphZrY
ca`AÒ=^t]N[-]_Y�cwcskm]Ig£f
^tÉ�phctZrf-Y�f-gmZ\Y�é�YmZ�cs]_Ìrd3Ì\f
Ymq�Ë�ctct]N^sp-Y=n{]D`_ÓNê¯]N^sn_]_Ò�csË=phÌ�É.]Nnak=p-YmZo`bÉ�`An_Ì\Ë=É�ÒÒmkmf
Ym]_É.]D`PZ\Y�csf3n_f-km]D`bZr[-]¸ËmYmZ\cs`NÑ-`tË=nak.p-`P`td�ÌrÌophÎmÌr]N`;f
^¯Ð¸f-^aÍm`NÑGÐ�km]_Y.Òm^s]N`t]_Y�ct]DÍ�Ð�Z\ctk.Ìrf-Ymq3Ë�ctct]N^b×phY�n{]N`NÓhÔ¡Y�Òm^sZrY=n{ZrÒmÌr]-Ñ-n_Ì\ËmÉ.ÒmZrYmq�Ym]N[-]N^j`ecsf-Ò=`
[h`t]NÜ�Ëm]_Y�n{]N`IfhgVÐlf
^sÍm`;q
]{cjn_Ì\ËmÉ.ÒL]NÍ.ZrY�ctf�`t]_Y�ct]NY=n{]D`_ÑphY�Í�`bf3f-YAÓ-è�f�ÐRg�ph^Pcskm]�p-`s`tËmÉ.Ò�ctZrf-Y.fhgVq-]NYm]_^ap�csZ\f
Y!Î�d�p�`ecap�ctZrf-Y�ph^sd-Ñ�]_^sq-f�Í�Zon4Ö¬ph^sØ-f�[�Ò=^tf�n{]D`t`n_p-Y�Î�]3caphØ-]NY?Zo`4Ymf-c�Ø�Y=f�Ð�YwÓî ]�Í�]_é=Ym]Kctkm] �V×�ctk�f
^sÍ�]N^lp-ÒmÒm^sfGÏ�ZrÉ�p�csZ\f
Y.ctf�cskm]Kg£ËmY=n�csZ\f
Y=phÌVÌrf
p
Í�fhgAn_f-Y�ct^ap-`bc�U�ZrY � + p-`
1�� +%$ <l$�UL'�C !%$�� +%$ <B'"-D!.$�� + c ?6� '

!%$&�E+%$ < ' Ù�ø-Ú
m�f-ct]�csk=p�c�csphØ�ZrYmq(= C 
�����q-Zr[-]D`�è�f�naØ
]{cbcDñ `�g£f-^sÉ�ËmÌop2ÙeßGÚ3Ð�kmZrÌ\]�caphØ�ZrYmq(= C����
	�ÑAÐ�Z\ctk

�VC � émÏ�]NÍwÑmq-Zr[-]D`�i¸p-^bcs]_^Dñ `lg£f
^tÉ!ËmÌrp�Ù 8-Ú�ÓÈ km]�Ò=ph^aphÉ.]_ct]_^a`�f-g(�E+ $ < É�Ë=`bc�ÎL]�]N`bctZrÉ.phct]DÍ¬Ë=`tZ\Y=q7p�é=YmZ\ct]�`tp-É.ÒmÌ\]!fhgjZ\cs`�f
Ë�ctÒmËmcs`NÑLZ�Ó ]-Óp2é�YmZ�cs]Õ`t]NÜ�Ëm]NY=n{]#fhgQ/�×�f
ÎS�e]Nn{cs`NÓ È kmZo`Sé=YmZ\ct]³`b]DÜ
Ë=]_Y=n_]#Zo`?nNphÌrÌ\]DÍ�p�}a��v��Vz��aÓ î ]ÕÍ�]NYmfhcs]#Î�d
�! $��,+%$ <
��� '.ctkm]¤]NY
cs^tf
Ò�d­fhg�ctk=]¬Òm^sf�n_]N`s` �E+%$ < Ð�km]NY�Z�ca`�Ò=ph^aphÉ.]_ct]_^a`�ph^s]¤]N`bctZrÉ�p�cs]NÍ¢Ë=`tZ\Ymqn{f
^tÒ=Ë=` � Ó
�2Ñ
ctkm]KY�ËmÉ�ÎL]_^¸fhg�/�×�f
ÎS�e]Nn{cs`jZ\Y � Ñ�p-Y=Í.ctk=]K`bct^sË=n�csËm^t]�fhg 87+hÑ�Í�]{cs]_^sÉ�ZrYm]Kkmf�Ð	Ìrp-^tq
]
�³n_phY7ÎL]�É.p
Í�]3Î�]_g£f-^s]�`bÒ�ph^a`b]3`tp-É.ÒmÌ\ZrYmq.Òm^sf-ÎmÌr]_É�`4ÎL]Nn_f-É.]�phY7Zr`s`bË=]-Ó

È km]N^t]#p-^t]¬`t]_[
]_^aphÌ�Ð4pGd�`�fhg3é=Y=ÍmZ\Ymq­ctkm]#]N`bctZrÉ.phct] �! $��E+ $ <���� '�g£^sf-É � Ó î ]#Ë�`b]DÍ¢ctkm]n{Ìop-`s`tZrnNphÌ�É�]_ctkmf�Í�fhgmYmf
^tÉ�phÌrZ;:_]NÍ�n{f-Ë=Y
ca`Af-gB�V×�q
^sp-É�`wZrY � Óhö�ËmÒ=Ò�f�`b] �f$�� ` ð_ðNð�� < 'wZo` ctkm]¸Y�ËmÉ�ÎL]_^fhg�ctZrÉ.]N`�� ` ðNð_ð��:<�Ù�]Np
nak��:S�� 84Ú.p-ÒmÒL]Nph^a`.p-`�p³n_f-Y�ctZrq-Ëmf
Ë=`.`bË=Î=`b]DÜ�Ëm]_Y=n_]�fhg � Ój÷K]{é=Ym]¬p
Òm^sf-Î=p-ÎmZrÌ\Z\ced�Í�Zo`ecs^tZrÎmË�csZ\f
Y�, < f�[
]_^"�V×�q
^sp-É�`AÎ�d � $�� ` ð_ð_ð�� < '�C 5 ��� ��!"!"! �$# �% � < & ` Ó È km]NY

�! $��E+ $ <'��� ' & C
`< !%$ , <B'�ÓÈ f#ZrÌ\ÌrË=`bct^ap�ct]
ÑPn{f-Y�`bZoÍ�]_^�p¤csf�d2Ìrp-Ymq-Ë=p-q-]s� ^t]NÒm^s]N`t]_Y�ct]DÍ³Î�d·p�`b]DÜ�Ëm]_Y=n_]Sf-g2Y)(	d�×´f-ÎS�e]Dn�ca`Ð�Z\ctk 8+*�,.-�C0/Dp=Ñ ÎwÑ n���Ó È km]�n{f
^tÒ=Ë=`Kctf¤ÎL]�Ë=`b]DÍÕZr` � C�+ p-Î=p-nNn_p
p-n_nNp-p-ÎmÎ=p-nNphÎ=p-ÎwñrÓ�ö�pGdV�QC�1�ÓÈ km]�Í�Zo`bct^sZ\ÎmËmctZrf-Y , 
 fhg�Y�(�d�Î=Z\q
^sp-É.`4ZrY � Zr`�Ù9p-p 8-Ú{ÑAÙ�p-Î <�Ú�ÑAÙ9p-n�æ�Ú�ÑAÙ�Î=p�æ
Ú{ÑAÙ£ÎmÎ³ßGÚ�ÑAÙ�ÎLn�ç�Ú�ÑÙ�nNp?æ�Ú�ÑIÙ9n{Î�ç�Ú�ÑPÙ�nNn08-Ú�Ól!%$ , 
 ' C - 
`�2 ������
 
`�2 -43`�2 ���	��
 3`�2 -�ðNð_ð_- 
`�2 ������
 
`�2 C51mð"6 � ��7 ðLö�f�! $&� *�,.- $ 
 ��� '�C `
 1�ð86 � �97 C � ð :9;9;=<�ÓÈ kmZo`IÉ.]Np-Y=`Pcsk=p�clf-Ëm^l]N`bctZrÉ.phct]�f-gVctkm]r�V×9csk�f-^aÍ�]_^jp-ÒmÒm^sfGÏ�Z\É�p�csZ\f
Y�csf�ctk=]�g£ËmY=n{ctZrf-Y=p-Ì=Ìrf
p
ÍfhgPp.n{f
Y
cs^sp
`ec4U.Z\Y��,+KZo`

�1 ��+%$ < $ U ��� '�C
�! $�� +%$ < ��� '>- �! $&� + c $ < � � + $ X $ � 'A'

�! $&� +%$ < ��� '
Ù9á
Ú

ämf
^�n{f
Y�[
]_YmZr]_Y�n{]-Ñ�Ð¸]3Ð�Z\ÌrÌwfhg�cs]_Y�Ð�^sZ�cs]v1�� +%$ < $ > $ UL'¸g£f
^ �1G� + $ < $�U ��� '{Ó
åw]_cSË=`�^s]{csËm^sYRcsf2ctk=]¤ctf�dR]{ÏmphÉ.ÒmÌr]-ÓIÔ´g�Ð¸]¬Í�f·Ymf-c�É�phØ-]¤Ë�`b]¤f-g�cskm]¬Î]9hn�f-ÒmÒLf
`tZ\ctZrf-YwÑphY�dRf�nNn{Ëm^s^s]_Y=n_]?f-g�Î	f-^�n�ZrY	ctk=]¬n{f-^sÒmË=` � C�+ p-Î=p-nNn_p-p
n_nNp-phÎ=Î=p-nNphÎ=p-ÎwñwZo`.csp-Ø-]_Y¢csf2Î�]¬p-Yf�n_n_Ëm^t^s]_Y�n{]�fhg¸ctk=]S`tp-É.]�`bd�É�ÎLf-Ì�ÑAÐ�k=Zrnak³Ð¸]�n_phÌrÌ�Ñ `spGd-ÑwÍ�Ó È km]Sn{f
^t^s]N`tÒLf-Y=Í�ZrYmq7Ò=ph^tctZ\ctZrf-Y)U �<5fhg;8 *�,.- Zr`?/�/$@BA_?C/=D ? �$A9A�EF/$@ ?�G)A�C 84X�H�IDÓ È k=]?n{f
Y�[-]_^tct]DÍ³n{f-^sÒmË=`�� *�,.- $ X�H�I $ � '�^t]Dp-Ím` + p
Ímp-Í�×Ímp
p-ÍmÍmp
p-ÍmÍ=p-Ímp
Ímp-Í�ñrÓ È k=]�Í�Zo`bct^sZ\ÎmËmctZrf-YÕfhg+J)K9L X�H�I ÎmZrq-^aphÉ�`KZr`.Ù9p-p 8
Ú�ÑPÙ�p
Í³â-Ú�ÑPÙ�Í=p?á�Ú�ÑPÙ�ÍmÍÕæ
Ú

phY�ÍÕctkm]?^t]D`bËmÌ\ctZrYmq¬]NY�ct^sf-Ò�d � ð 7	�`�NM Ó�êIÌ\Ë=q-q-ZrYmq¤cskm]N`t]�[�phÌrËm]D`�ZrY�Ù�á
Ú�q-Zr[-]D`
�1G�O*�,.- $ 
 $�U �<5 ��� '�C


 ! P `�Q�2 � ` ! 2�Qy`�R
 ! P `�Q�2 C � ð :�:S;�Ñ�É.]NphY=Z\Ymq.csk=p�c�cskm]�Î]9hn�n{f-Y�cs^sp
`ec�n_p-^t^sZ\]D`¸f�[-]_^�p�cskmZ\^aÍ7fhg ctkm]�ZrY�g£f
^tÉ�p�×ctZrf-Y�ZrY � ò Ð�k=]_Y��#Zo` 8�Ó
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ilÌr]Nph^sÌrd-ÑLctkm]N^t].ph^s]!ceÐlf?Y�Ë=Zr`sphY=n_]!Ò�ph^aphÉ.]{cs]_^a`�km]N^t]
Ñ��RphY�Í � Ó�Ô¡Y³`b]Dn�csZ\f
Y�ámÑVÐ¸].Z\Y�[-]D`ecsZ�×q
phct].kmf�Ð%É�Ë=nak³Í�Z\ïL]N^t]NY=n{]�ctk=]�nakmf-Zon{]D`Kf-g(�	phY=Í � É.p-Ø-]D`_Ó î ].é=Y=Í�ctkm]Nd#Í�f�Ymf-c�É.p-Ø-].p-`É�Ë�nak·Í�Z�ïV]_^s]_Y�n{]�p-`�É�Zrq-k�c�ÎL]�g£]Np-^t]DÍ�ÑwÒLf
`s`bZrÎmÌrd�`tZ\Y�n{].ctk=]�]_Y�ct^sf-Ò=Z\]D`3Z\Y³cskm]�Y�ËmÉ.]_^ap�csf-^�phY�ÍÍ�]NYmf-É.ZrY=p�csf-^�ñ nNphY=n_]_ÌVf-Ë�cDñ\Ó�è�f�Ðl]N[-]_^DÑhcskm]_d�p-^t]�`ecsZ\ÌrÌwn{]N^bcaphZrYmÌrd.p-YSZo`t`tËm]�ctf�Ø-]_]NÒSZrYSÉ.ZrY=Í�ÑmphY�Íp�g£]_Ð�^t]NÉ�ph^sØ�`¸f
Y?cskm]_É ph^s]KZrY�f-^aÍ�]_^DÓÖ¤f�`ec�ÌrZ\Ymq
ËmZo`eca`_ÑmÐ�k=]_Y¤`bÒL]Np-Ø�Z\Ymq.f-g¯Òmk=f-Ymf
Ì\f
q-Zon_phÌV^sËmÌr]N`NÑ�Ë=`bË�phÌrÌ\dSp
`t`tËmÉ.]v� C � Ñ�q-f-ZrYmq�ctf�IC 1!g£f-^�p�g£]_Ð ^tËmÌr]N`�Z\Y�[-f
Ì\[�ZrYmq.Ðlf
^sÍ7ÎLf-ËmY�Ímph^sZ\]D`_Ó È kmZr`�Zr`�Î�f-ctk�Î�]Dn_p-Ë=`b]�É.p-Y�d�^tË=Ì\]D`�Í�f-YAñ cq-f7ÎL]_d-f
Y=Í#ceÐlf7Ðlf
^sÍ¬Î�f
ËmY=Ímp-^tZr]N`3phY�Í#ÎL]NnNphË=`t]!Z\c�Zr`�n_f-Y�[-]NYmZr]_Y�cKcsf7Ímf�`tf=ÓVÔ¡YÕfhcskm]_^3Ð¸f-^aÍm`_Ñctk=]�phÒmÒm^sfGÏ�Z\É�phctZrf-Y=`¸Ð¸]�É�p-Ø-]3km]_^s]�ph^s]KY=f�Ðlf
^s`t]�csk=phY?ctk=f
`t]�Ë�`bË=p-Ì\Ìrd�É�p-Ím]�Î�dSÌ\ZrYmq-Ë=Zr`bcs`NÓÈ k=phcKcskm]�nak=f-Zon{]�fhg � É.p-Ø-]D`Kp?Í�Z�ïV]_^s]_Y�n{]�Zr`3n{Ìr]Np-^
[�ctk=]�]NY�ct^sf-Ò�d�fhglp�ct]{Ï�c�n_p-Y#]N[-]_Y#Î�]Ë=`t]NÍ�csfSÍ�Zo`ecsZ\Y=q-ËmZo`bk#Î�]_ceÐl]N]_Y¬phËmctkmf
^s`!Ù�ÞKf-Y�ctf�d�phYmYmZo`NÑ�ßNà-à�âhÚ¸Ð�^sZ�csZ\Y=q�Z\Y�cskm]!`sphÉ.]�ÌophY=q-Ë=p-q-]-Óî ]�`tË=`tÒ�]Dn�cNÑLÐ�Z\ctkmf
Ë�cKÒm^sf�fhgeÑ=ctk=phc�ä;å·Zo`�É.f-^s]�^sf-ÎmË�`ec�csk=phY#]_Y�ct^sf-Ò�d�csf?nak=p-Ymq-]D`�ZrY � ÑV`bZrY=n{]ä;å³Ymf-^sÉ�phÌrZ2:N]N`¸]_Y�cs^tf
Ò�dSÎ�f-ctk¤p-ÍmÍmZ�csZ\[
]_ÌrdSphY=Í?É�Ë=Ì�csZ\ÒmÌrZon_p�csZ\[
]_Ìrd-Ó
� I Q@JmÀ�À�XlN E	G.ÀDÂÕÄ'G�E %´Â=Á Q�Ä'U%Jm¿ +&Jm¿HSLÄ"J7S"E	G
�HK�½��¤Â�¿��tÀDÂ�¿"J�+ +�Jm¿'SLÄ@J7SVE	GÔ¡Y?ctkm]�n_p-Ìrn_ËmÌop�ctZrf-Y�`Ig£f
^4÷KË�canakwÑ 3IYmq
Ì\Zo`bkAÑ�p-Y=Í4@�]_^sÉ.p-Y�ZrY�ö�]Dn�csZ\f
Y?ìmÑ�Ð¸]KË�`b]DÍ�g£f
Ëm^¸ced�ÒL]N`NÑ�g£f-^Òmkmf
Ym]_É.]D`_Ñm`bct^s]N`s`_Ñ�`td�Ì\ÌophÎmÌr]N`4p-Y=ÍSÐ¸f-^aÍm`NÓ È k=]Ké�^s`bc4ceÐlf!ced�Ò�]D`�ph^s]�phctf-É.ZonhÓ7>�Ì\Ì�87+3Í�Z�ïV]_^�Ð�Z\ctkÌophYmq
Ë=phq
]�[�ctkm]�]_ÏmphÉ.ÒmÌr]N`4q-Zr[-]NY?k=]_^s]3p-^t]�g£f
^P3IYmq-ÌrZo`bkwÓ

- E ÎS�e]Nn{cs`4f-g ced�ÒL]>1�3�4�Ñ�Ð�kmZonak7Ð¸]�n_p-Ì\Ì�Òmk=f-Ym]NÉ�]D`¸g£f-^�n_f-Y�[-]NYmZ\]NY=n{]
Ñ�csp-Ø-]�[Gp-Ì\Ë=]N`�ZrY
8��	�	
rC /�/ Ò71�Ñ;/ c 1�Ñ;/ Ø�1´Ñrð_ð_ðrÑ;/

æ
1´Ñ2/ Z21�Ñ;/

I
1 A
Ó

- XZY�[�×´f-ÎS�e]Dn�ca`jcaphØ
]�[�p-Ì\Ëm]D`4Z\YV8�� *�
�C /NÒm^sZ\É�p-^td
Ñ�`t]Nn_f-Y=Í=ph^sd-Ñ�ËmY=`bct^s]N`s`b]DÍ'A
Ó
- XZdPfh×´f-ÎS�e]Dn�ca`�Ù9`bd�ÌrÌrp-ÎmÌr]N`aÚjk�pG[-]KceÐlf�n{f
É.Ò�f
Ym]_Y�cs`
[S��$ XZd`f_'0C 1mÓ È km]3é=^a`ec�Zo`�fhg ced�ÒL]

XZY�[:\�4@^`_Z1�3�4�a�p-Y=Í?ctkm]�`t]Nn_f-Y=Í?fhg ced�ÒL] XZY�[LÓ È Ðlf�`td�Ì\ÌophÎmÌr]N`4Ð�Z\ctk�[�phÌrËm]D`
A£É.Z

N
Ñ ËmY=`bct^s]N`s`t]NÍ`C4p-Y=Í A�É�Z

N
Ñ Ò=^tZrÉ�ph^sd@C¸p-^t]3Ymf-c4]DÜ�Ë=phÌ�Ñm`bZrY=n_]�phÌ\ctkmf
Ëmq-k?ctkm]NZ\^Òmkmf
Ym]_É.Zon�n{f-É.ÒLf-Ym]NY�cs`�ph^s]�]NÜ�Ë=phÌ�Ñ�ctk=]_Zr^�`ecs^t]D`t`�n_f-É.ÒLf-Ym]NY
ca`�ph^s]KY=fhcNÓ

- b@[�c
×´f-ÎS�e]Dn�ca`�Ù�Ðlf
^sÍ=`sÚlk=pG[
]�p.`tZ\Ymq
Ì\]�n_f-É.Ò�f
Ym]_Y�cDÑ�fhg¯ced�ÒL] XZY�[]\�4@^`_PXed`f�a=Ó
�HK B )lÂL¿"J�+�+�Jm¿'S�Ä"J7SVE	GÔ¡Y�cskm]¸nNphÌon{ËmÌop�csZ\f
Y=`Vg£f
^ Ö¬p-Y=Ímph^sZrY�phY=Í!i¸p-Y�ctf-Y=]N`t]PZ\Y�cskmZo` nak=p-Ò�ct]N^NÑNÐl]jË=`b]DÍ3ctk=]l`sphÉ.]j`t]{ctË=Ò�p-`g£f-^¸cskm]3Ymf-Y�×�ctf
Y=phÌLÌophYmq
Ë=phq
]N`NÑ-Î=p-^jceÐ¸f!nak=p-Ymq-]D`_Ó�ä¯Z\^a`bcNÑ�fhg n_f-Ëm^a`t]-Ñ
ctkm]3`b]_cs`¸fhg Ò�f�`t`tZ\Î=Ì\]�[�phÌrËm]N`Ù 8 ���	
 ÑE8���
��GÑ ]_csnNÚ�Í�Z�ïV]_^�Ð�Z\ctk2ÌophYmq
Ë=phq
]-Ó ö�]Dn{f
Y=Í�Ñ `td�Ì\ÌophÎ=Ì\]D`�k=pG[-]�p-Y2p-ÍmÍ�Z\ctZrf-Y�phÌln_f-É.ÒLf-Ym]NY
cg£f-^�ctf
Ym]-Ñ�fhgjp�csf-É.Zon�ced�ÒL] Y)(	4�ÓmÔ¡Y¬Ö¬p-Y=Ímph^sZrYwÑmg£f
^�]{ÏmphÉ.ÒmÌr]-Ñ=ctkm]�`b]_c�fhgPÒLf
`s`bZrÎmÌr]�ctf
Y=phÌ [�phÌrËm]N`Zo`J8+*�, 
 C /DkmZ\q
k?Ìr]_[
]_Ì�Ñ�^tZo`tZ\Ymq�Ñ�Ì\f�Ð�Ì\]N[-]NÌ9Ñ�g�p-Ì\ÌrZ\Y=q=Ñ�Ymf.csf-Ym]�A
Ó

E g!n_f-Ëm^a`b]
Ñ¸p-Ì\Ìrf�n_phctZrYmq·csf-Ym]D`Scsf�`bd�ÌrÌrp-ÎmÌ\]D`SZo`�phY�ZrÍ�]DphÌrZ2:Dp�csZ\f
YwÑ�`bZrY=n{]�ctf
Ym]³`tp-Y=Í�kmZ�phY�Ín{f�ph^tctZon{ËmÌop�csZ\f
Y�f�n_n_Ëm^;Z\Y�n{f
Y
csZ\Y�Ëmf
Ë=`;`bÒL]_]DnakwÓ
>�Y�]{Ïmp-É�Ò=Ì\]¸fhg�ctkm]¸g£f-^sÉ.]_^DÑ�Í�Ëm]lctf�ilk=phf.ÙeßDà-á
ì
Ú�ÑZo`�Ð�Z\ctk¤cskm]�Ð¸f-^aÍm` + d�Z�ñrÑL+±Ü
Z�ñrÑL+ Î=pmñLphY=Í]+ ÎmËwñLÐ�kmZrnak¤k�pG[-]3kmZrq-kwÑ�kmZ\q
kwÑ=k=Z\q
k¬phY=Í7g�p-Ì\ÌrZ\Y=q�ctf
Ym]�Z\YZo`bf
ÌrphctZrf-Y��DÓLÔ¡Y�n{f
Y�ctZrY�Ë=f-Ë=`K`bÒL]_]Dnak¤ctkm]Nd¬phÌrÌ k�pG[-]�g�p-Ì\ÌrZ\Y=q�ctf
Ym]�Ë=YmÌ\]D`t`�ctk=]_d¤ph^s]�g£f
Ì\Ìrf�Ðl]DÍ�Î�d�pg�phÌrÌrZ\Ymq3csf-Ym]
ÑhZrY�Ð�k=Zrnak�n_p
`b]¸cskm]_d!k=pG[-]�p�^tZo`tZ\Ymq�csf-Ym]
Ó
ö�Ë=nak�n_p
`b]D`Pph^s]4Òm^t]DÍ�Zon�csp-ÎmÌr]¸ZrY�ctk=phcPctkm]Ndn{f
ËmÌoÍ�Î�]3n{f
^t^s]Nn{ct]DÍ�g£f
^jÐ�Z\ctk7n{f-^sÒmË=`jÒm^s]{×´Òm^tf�n_]N`s`bZrYmq=Óhè�f�Ðl]N[-]N^NÑhÐ¸]KÍmZrÍ�Y=fhc¸n_f-^s^t]Dn�cIg£f
^Icskm]_É�Ó
R�]Nq
ph^aÍ�ZrYmq�n{f�ph^tctZon{ËmÌop�csZ\f
YwÑ _�Ë�ÙbßNà-à
æ
Ú=g£f-Ë=Y=Í�ctk=phc Ç Ö¬phY=Í=ph^sZ\Y�`tÒ�]DphØ-]N^s`VZoÍ�]NY
csZ�g£dKctk=]Pctf
Ym]N`Òm^s]N`t]_Y�ct]DÍ�ZrY!ctkm]�f
^tZrq-ZrY=phÌ�csf-Y=p-Ì�n_f-Y�ct]_Ï�cs`;Ð�Z\ctk�kmZ\q
k�p
n_n_Ëm^sp
n{d
Ó î Z\ctk=f-Ë�cPcskm]4f-^sZ\q
Z\Y=p-Ì�n{f-Y�cs]{Ï�cNÑkmf�Ð¸]_[
]_^DÑ�n_f-^s^t]Dn�c4ZrÍ�]NY�ctZ\é�n_phctZrf-Y?Ím^tf
Ò=`4Î�]NÌ\f�Ð�nak=phY=n_]�g£f
^4ctf
Ym]N`lctk�p�c�Í�]_[�Zop�cs]�É!Ë=nak?g£^tf
Éõctkm]ZoÍ�]Np-ÌVn_f-Y�ctf
Ëm^a`jÍ�Ëm]�ctf.n{f�ph^tctZon{ËmÌop�csZ\f
YwÓ î km]NY�cskm]Kf
^tZrq-ZrY=p-Ìmctf
Y=phÌVn{f
Y�ct]{Ï�c¸Zr`¸phÌ\ct]N^t]DÍ�Ñ
ÌrZo`ecs]_Ym]N^s`n{f
É.Ò�]NY=`tphct]4g£f
^;ctkm]�p-Ì�cs]_^s]NÍ�n{f-Y�cs]{Ï�cs`Pp
` Z\gVctkm]Nd�k=p
Í!ÎL]_]NY�ctkm]N^t]4f-^sZrq-ZrY=phÌrÌ\d
Ó È km]N`t]�^t]D`bË=Ì�ca`Pph^s]
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FL of consonant pairs using unigram phoneme and syllable models
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ZrY
cs]_^sÒm^s]{ct]DÍ2p-`�Ím]_É.f-Y=`bct^ap�csZ\Y=q¤Ì\Zo`ecs]_Ym]N^s`Nñ p-ÎmZrÌ\Z\ced¬csf#n{f
É�ÒL]_Y�`tphct]�g£f
^�ctf
Y=phÌ¸n{f
p-^bcsZrn_ËmÌop�ctZrf-YAÓ Ýî kmZrÌ\]4cskmZo`��eË=`bctZ\é=]N`;f
Ëm^PZrÍm]NphÌrZ;:Np�csZ\f
Y�csf3p�Ìoph^sq-]¸]{Ï�ct]NY�cNÑ�ÎL]Nph^PZrY�É�ZrY=Í!ctk�p�cPctk=]4n_f-É.ÒL]_Y=`sp�csZ\f
Yg£f-^¯n{f�ph^tctZon{ËmÌop�csZ\f
Y�Zo`wÎ�d�Ymf�É.]Np-Y=`wÒL]_^tg£]Nn{cNÑDÒ=ph^tctZon{ËmÌoph^sÌrd�Ð�km]_^s]jp
Í �bp-n_]_Y�c�ctf
Ym]N` + Í�Zo`sphq-^s]_]
ñ-Ù _KËwÑßNà
à-æa[�_KËwÑwßDà-à
<�Ú�Ó
�HK�!,+.-�À�E�¿HGDÆ�ÂL¿HG�Á�E&/�Ä Æ�Á�E�ÃÈ km]�É�f�Í�]NÌ�f-g3Ò=kmf-Ymf
Ì\f
q-d·Ë�`b]DÍ	Z\Y�cskmZo`�Ò=p-Ò�]N^SZo`�É.f-^s]¤q-]NYm]_^aphÌ�csk=phY�n_Ìrp
`t`tZon_phÌK`ecs^tË=n{ctËm^aphÌÒmkmf
Ymf-Ìrf-q
d-ÓPè�f�Ð¸]_[
]_^DÑAf
Ym]�É.pGd2Ð¸]_ÌrÌ�p-`tØ2kmf�ÐôÐ¸]¤n{f-Ë=ÌrÍ­É.p-Ø-]7Ë=`t]7f-g�É.f-^s]7`tf-Ò=kmZr`bctZon_phct]DÍÉ.f�Í�]_Ìo`l`tË=nakSp
`jp-Ë�ctf�`b]Nq-É.]_Y�csp-Ì=Òmk=f-Ymf
Ì\f
q-d?Ù @�f-ÌoÍm`tÉ�Z\ctkAÑLßDà�âhá
Ú�Ñ-]N`tÒ�]Dn{ZophÌrÌ\d�`tZ\Y=n_]Kp�n_f-É.ÒmË�cap�×ctZrf-Y�phÌ�g£^aphÉ.]_Ð¸f-^sØ�g£f-^�Z\c�phÌr^t]Dp-Í�d�]_Ï�Zr`bcs`�Ù >�ÌrÎm^tf�ÑwßNà
à-æ�Ú�Óî ]�ph^s]!Ymf-c�`bËm^s].kmf�Ð(cskmZr`�n_phYÕÎL].Ímf-Ym]
Ówè�f�Ð¸]_[-]N^NÑVÐ¸]!k�pG[-].`bf
É�]�`tËmq-q
]N`bctZrf-Y=`NÑVÐ�kmZonakZrY�[
f-Ìr[-]!É.p-Ø�Z\Ymq7n{f
É�ÒLf-Y=]_Y�cs`3n{f
^t^s]N`tÒLf-Y=Í7csfScsZ\]N^s`NÓ î ]�Ym]_]DÍ¬csf7p
`t`tËmÉ.]�csk=p�c�ctk=]_^s]!Zo`3`bf
É�]f�[-]N^sp-Ì\ÌPÙ�Z9Ó ]-Ómf�[
]_^�phÌrÌVctZr]_^a`aÚ¸ËmYmZ\c�ctk=phc�Ymf�f-ÎS�e]Dn�c�ZrY�p-Y�d�ctZr]_^�]N[-]N^4`bct^ap-Í=Í�Ì\]D`_Ómä=f-^�]_Ï�p-É.ÒmÌ\]
Ñ�Z\Yp�ÌophYmq
Ë=phq
]!Ð�km]N^t]�p?csf-Ym]�nNphY³Î�]�p
`t`tf�n{Zop�cs]NÍ�Ð�Z�csk2[-f�Ð¸]_Ìo`KZrY2Í�Z\ïL]N^t]NY
c�Ð¸f-^aÍm`NÑw`bË�nakÕp�ËmY=Z�cÐ¸f-ËmÌoÍ.k=pG[-]¸csf�Î�]K`ecs^tZon�csÌ\d!Ìrp-^tq
]_^;ctk�phY�p3Ð¸f-^aÍ�Ó
3I[
]_Y�`tf=Ñ�caphØ�Z\Y=q�Z�cIcsf�Î�]�p3Ðlf
^sÍ�`bctZrÌ\Ì�Ò�]N^tÉ.Z\cs``t]_[-]N^sp-ÌIÒmkmf
Ymf-Ìrf-q
ZrnNphÌ;^sËmÌ\]D`�csf¤Î�]?^t]NÒm^t]D`b]NY�ct]NÍÕp-`!n{f
Y
cs^sp
`eca`�Ù�`t]_]?ö�]Nn�csZ\f
Y·ø�Ó <�Ú�Ó'>�É.f-Y=q�ctkm]Í�]_csphZrÌo`�Ðl]3k=pG[
]Kd
]{c�csf.`tf-^tc�f-Ë�c�Zo`�kmf�Ð ctf.^t]NÒm^s]N`t]_Y�c4p
`t`tf�n{Zop�csZ\f
YSÌrZ\Ym]D`�ÎL]{ceÐ¸]_]_Y?ctZr]_^a`NÓ
0,+�-OJ7U)N +TE	G!Â]%�Å
Â�¿VÀNÁ JaG_À�G
Ô¡Y ö�]Dn�ctZrf-Y�æ=Ó 8mÑIphY�d·Ò=p-^bcsZ�csZ\f
Y¢f-gQ87+¤Í�]_é=Ym]N`Sp2n{f-Y�cs^sp
`ec.Z\Y�pÕÌophYmq
Ë=phq
]�^t]NÒm^t]D`b]NY�ct]NÍ¢p-`�p`t]NÜ�Ëm]_Y�n{]�f-g�/�×´f-ÎS�e]Dn�ca`_Ó È k=Zr`KphÌrÌ\f�Ð�`4Ë=`�ctf�Ë�`b]�cskm]�Ð¸f-^aÍ]+ n_f-Y�ct^ap-`bcNñ�ZrY#p.É.f-^s]�q
]_Ym]N^sp-Ìw`b]NY=`b]ctk�phY¤Zo`�`ecaphY=Ímp-^sÍwÑmp-`4cskm]�]{ÏmphÉ.ÒmÌr]N`4ZrY�ctk=Zr`�`t]Nn{ctZrf-Y�`bk=f�Ð�Ó È km]N`t]�]{ÏmphÉ.ÒmÌr]N`4É�p-Ø-]3Ë=`t]�fhg¯ctkm]ced�Ò�]D`�Í�]_é=Ym]NÍ7ZrY¬ö�]Nn{ctZrf-YZ<=Ó
0LK�½NC Q ÂL¿'E�U E7Â N"NjÂ"GDÆ£ÀDÆ�ÂL¿HG
m�]Dph^sÌ\d7phÌrÌwÒm^s]_[�Zrf-Ë=`4Ð¸f-^sØ�f-Y¤ä;åIÑ=Z\Y¤ÎLfhcsk¤Ì\ZrYmq-Ë=Zr`bctZon_`�p-Y=Í�`bÒL]_]Dnak�^t]Dn{f-q
YmZ\ctZrf-YwÑ�k=p
`�Î�]N]_Y¤f
YÒmkmf
Ym]_É.]�f
ÒmÒ�f�`bZ\ctZrf-Y�`_Ñ�]D`bÒL]Nn_Zrp-Ì\Ìrd�ÎmZrY=ph^sd-Óö�ËmÒ=Ò�f�`b]�p�ÌophYmq
Ë=phq
]�Zo`lp!`b]DÜ
Ë=]_Y=n_]�fhg Òmkmf-Y=]_É.]N`NÓ�>�Ì\É.f�`ec�phY�d.Òmkmf
Ym]_É.]�f
ÒmÒLf
`tZ�csZ\f
YSn_p-Y

ì



���������	�
���
���
�	���������
��� �������������
�	�
 "!"�������$#&%'�����(���$)*��)

ÎL]�^t]NÒm^s]N`t]_Y�ct]DÍ�Î�d!p3Ò�ph^tctZ\ctZrf-Y�U3fhg�8 �	�	
 Ð�Z�csk.ctkm]�f
ÒmÒLf
`tZ�csZ\f
Y�ÎL]_ZrYmq3csk=p�cjÎL]{ceÐ¸]_]NY.Òmkmf-Y=]_É.]N`ZrY.ctkm]�`sphÉ.]4]NÜ�ËmZr[�phÌr]_Y=n_]�n{Ìop-`s` f-g�U=Ó
ämf
^P]{ÏmphÉ.ÒmÌr]-ÑGcskm]�ÎmZrY=p-^td�f
ÒmÒLf
`tZ�csZ\f
Y!f-gLÒmk=f-Ym]NÉ�]D`Y�SphY�Í
�¬Zo`�^t]NÒm^t]D`b]NY�ct]NÍ¬Î�d�U7ÎL]_ZrYmqScskm].Ò=ph^tctZ\ctZrf-Y�Ð�Z�csks�eË�`ec�f-Y=]!Ymf
Y�×¡`bZrYmq-Ìr]{csf-Y¬]DÜ�ËmZ\[�p-Ì\]NY=n{].n{Ìop-`s`_Ñ
/*�@?A�
A
ÓÖ¤f
^t]�q
]_Ym]N^sp-Ì\Ìrd-ÑmZ\g;ctkm]!f-ÒmÒLf
`tZ\ctZrf-Y�Zr`�Î�]_ceÐl]N]_Y¤Òmk=f-Ym]NÉ�]D`�ZrY#`t]{c���� 8��	�	
�ctk=]_Y¤Ð¸]�n_p-Ycsp-Ø-](U�ctfKÎ�]lctk=]lÒ=p-^bcsZ�csZ\f
Y�fhg]8����	
lÐ�Z\ctk��Rp-` f-Ym]l]NÜ�ËmZr[�phÌr]_Y=n_]ln{Ìop-`s`¯phY=Í�p-Ì\Ì�fhcskm]_^;n{Ìop-`s`t]N`wÐ�Z\ctkf-Y=]!Òmk=f-Ym]NÉ�].]Dp-nakwÓ�� C /*�@?A�
A!Zo`NÑ�fhgln_f-Ëm^a`b]
Ñ=cskm].ÎmZrY=ph^sd¤f-ÒmÒLf
`tZ\ctZrf-Y#nNp-`t]!f-gIctkm].Òm^s]_[�Zrf-Ë=`Ò=p-^sp-q-^aphÒmkwÓ�m�f-ct]!ctk=phcKcskm]�n_f-Y�ct^ap-`bc�km]N^t]!Zr``+±Í�Zo`ecsZ\Ymq
ËmZo`bkmZrYmq7Î�]_ceÐl]N]_Y¬Ò=kmf-Ym]NÉ.]N`�Ð�Z�cskmZrY���ñrÑYmf-c6+ ÍmZr`bctZrYmq-Ë=Zr`tkmZrYmq�Òmkmf
Ym]_É.]D`IZrY��	g£^tf
É%Ò=kmf-Ym]NÉ.]N`IY=fhcjZrY���ñrÓ È phÎmÌr]Kø�k=p
`j`tf-É.]�]{Ïmp-É�Ò=Ì\]D`_Ó

3I[
]_Y É.f
^t]Õq-]NYm]_^aphÌrÌ\d
ÑjZ\g�cskm]³f-ÒmÒLf
`tZ�csZ\f
Y�Zo`?ÎL]{ceÐ¸]_]NY Òmk=f-Ym]NÉ�]D`7Z\Y `b]N[-]N^sp-Ì�Ò=p-Z\^sÐ�Zr`t]{×Í�Zo` �ef
Z\Y�cK`t]{ca`�fhg;Òmkmf
Ym]_É.]D`_Ñ�caphØ-]�U�csf�Î�]�cskm]�Ò=p-^bcsZ�csZ\f
Y�Ím]{é=Ym]DÍ�Î�d�ctkm]D`b]!`b]_cs`NÓ=ämf
^�]{ÏmphÉ.ÒmÌr]-ÑZ\gActk=]�f
ÒmÒLf
`tZ�csZ\f
Y�Zr`4ÎL]{ceÐ¸]_]NY?n_f-Y=`tf-Y=p-Y�cs`jp-Y=Í�ÎL]{ceÐ¸]_]NYS[
f�Ðl]NÌr`¸`bZrÉ�Ë=Ì�caphYm]Nf-Ë=`tÌ\d
Ñ-caphØ
] U!ctf�Î�]ctk=]KceÐ¸fh×¡n{Ìop-`s`IÒ�ph^tctZ\ctZrf-YSf-g¯n_f-Y=`tf-Y=p-Y�cs`jp-Y=Í?[-f�Ð¸]_Ìo`_Ó_1�� $ U_'Icskm]_Y7^s]_Òm^s]N`t]_Y�cs`jctk=]KZrY�g£f-^sÉ�p�csZ\f
YÌrf
`bc�Ð�km]NY·f-Y=]7nNphY2cs]_ÌrÌ¸Ð�k=]{ctk=]_^.p#n{f
Y=`tf-Y=p-Y
c�f-^![-f�Ð¸]_Ìjk�p-`!f�nNn{Ëm^s^s]NÍ�Ñ ctkmf
Ëmq-k­Ymfhc.Ð�kmZonak[-f�Ð¸]_ÌVf
^�Ð�kmZrnak¤n_f-Y=`tf-Y=p-Y�cNÓÈ kmZo`IZo`jp-Ì\Ìm[
]_^sd�Ð¸]_ÌrÌ=Z\g�/!Zo`IZrY.g�p-n{c,1�3�4�Ó�^¸Ë�clÐ�k=p�cjZ\gVctkm]�f-ÎS�e]Dn�cs`lph^s]�`bd�ÌrÌrp-ÎmÌr]N`Pf
^IÐlf
^sÍ=`�.Ô¡YRctkmZo`.n_p-`t]-Ñ¯Ð¸]SÉ�phØ
]?Ë=`t]Sf-g�ZrYmkm]_^sZ\csphY�n{]�p-n{^sf
`s`�ced�ÒL]N`NÓPämf-^�]{Ïmp-É�Ò=Ì\]
Ñ Z\gJ= C	�$L�
mÑP`bZrY=n{]`td�ÌrÌophÎmÌr]N`�k=pG[-]�p#XZY�[:\�4�^`_ 1�3�4`a?n_f-É.Ò�f
Ym]_Y�cDÑ¯p-Y�d�Ò=ph^tctZ\ctZrf-Y2f-g;8��	�	
�ZrY=Í�Ë=n_]N`�p¤Ò=ph^tctZ\ctZrf-Y2f-g
8 � -
� Ó¯ö�Z\É.ZrÌrp-^tÌrd-Ñ�Z\g =IC5�
��	=ÑA`bZrY=n_]�Ð¸f-^aÍm`�k=pG[
]�p XZY�[]\�4@^`_PXed`f�a�n_f-É.ÒLf-Ym]NY
cDÑwphY�d¤Ò=p-^bcsZ�csZ\f
Yfhg78��	�	
3Z\Y�Í�Ë=n{]D`�p�Ò=ph^tctZ\ctZrf-Y7fhg,8 � -
� Ð�k=Zrnak7Z\Y?ctË=^tY�ZrY=Í�Ë=n_]N`4f-Y=]�f-gE8 �	
 � Ó È k�Ë�`4Ò=ph^tctZ\ctZrf-Y=`4f-g
8 �	�	
 ph^s]3n{f-Y�cs^sp
`eca`lÐ�k=]{ctk=]_^�cskm]�f-ÎS�e]Dn�ca`�ph^s]KÒmk=f-Ym]NÉ�]D`_Ñ�`bd�ÌrÌrp-ÎmÌ\]D`¸f-^�Ð¸f-^aÍm`_ÓÈ kmZo`�Zr`3ÎL]{ctct]_^�]_Ï�ÒmÌrp-Z\Y=]NÍ¬Z\glÐ¸]�Ë=`b]#� +%$ X ZrY=`ecs]Np
Í¬fhg[UmÓOR�]Dn_phÌrÌ¯g£^tf
É ö�]Nn{ctZrf-Y³æ�csk=p�cv� +%$ XZo`�ctk=]�g£ËmY=n{ctZrf-Y#n_f-Y�[-]N^bcsZ\Y=q!cskm]�f
^tZrq-ZrY=phÌAÌrp-Ymq-Ë=p-q-]�� + csf�ctkm]!n{f-Y�cs^sp
`ect×�Ìr]N`s`4Ìrp-Ymq-Ë�phq-]�� + c Î�d`t]_Y=Í�ZrYmq�phÌrÌ�/�×´f-ÎS�e]Dn�ca`�Ð�Z\ctk#[�p-Ì\Ëm]D`�ZrY¬cskm].`tp-É�]!]NÜ�ËmZr[�phÌr]_Y=n_]!n{Ìop-`s`Kfhg�U�csf7p = X ×´f-ÎS�e]Dn�cKÐ�Z\ctkctk=]�`tp-É�]4[�phÌrËm]
Óhämf-^;]_Ï�p-É.ÒmÌ\]
Ñh`bË=ÒmÒ�f�`b]
Ñ�f-Y=n_]�phq
p-Z\YAÑNcsk=p�c;cskm]�n{f
Y
cs^sp
`ec;Zo`;Î�]_ceÐl]N]_Y�Òmkmf-Y=]_É.]N`ZrY�`tf-É.]�`t]{c��(phY�Í�csk=p�cM= C 
����LÓ=ä=f-^�p-Y�d�Ò=kmf-Ym]NÉ.] � �(8 �	��
 Ñ

� �	�	
%$ XL$ � '�C�� � ��� � ���
� ��� ������ Ù´âhÚ

ämf
^�n_f-Y�[-]NYmZr]_Y=n_]-ÑwÐ¸]?p-ÎmË=`t]SYmf-csp�csZ\f
Y·Î�d³É.p-ÒmÒmZrYmq � ctf�Z�ca`b]NÌ�geÑ¯^sphctkm]N^�csk=phY­ctf / � A�ÑAZ\g
�������Óm�f�Ð�ÑD`bË=ÒmÒ�f�`b]7=�C��=L�
�phY=ÍvU�Zo`Actkm]¸`tp-É�]PÒ�ph^tctZ\ctZrf-Y�f-g`8 ���	
 ÓDö�d�ÌrÌrp-ÎmÌr]N`wk�pG[-]jp�n_f-É.ÒLf-Ym]NY
cfhg�ced�ÒL]2XZY�[:\�4�^`_ 1�3�4`aa[a`bË=ÒmÒ�f�`b]jg£f-^¯n{f-Y�n{^s]{ct]NYm]N`s`NñN`sphØ-];cskm]_d�k�pG[-]Pf-Y=Ì\d3f-Y=]jfhcskm]_^¯n{f
É�ÒLf-Y=]_Y�cNÑfhg�ced�ÒL] XZY�[VÓ È k�Ë�`_Ñ�p­ced�Ò=ZrnNphÌ3`bd�ÌrÌrp-ÎmÌ\]�Zr`�p-Y f-^aÍ�]N^t]DÍ 8G×�ctËmÒmÌr]OA � ` ð_ð_ð ��� ?]�eC�Ñ4Ð�km]N^t]�]Np
nak
� S �(8 �	��
 p-Y=Í�� �V8�� *	
�ÓGm�f�Ð�Ðl]3k=pG[
]

� � -
� $ X $?A � ` ðNð_ð ��� ?��eCA'�C A=� �	�	
%$ X $ � ` 'VðNð_ðA� �	�	
%$ X $ ��� 'y?���C Ù9ì
Ú
m�f-ctZon{]�ctk=phc¸ËmY�csZ\ÌVYmf�Ð�ÑLU�k=p
Í.ctf�Î�]3p�Ò=p-^bcsZ�csZ\f
Y�fhgE8 + Ó�è�f�Ðl]N[-]_^DÑ-Y=f�Ð = C��=L�
�Ñ�ÎmËmc[U!Zr`p�Ò�ph^tctZ\ctZrf-Y�f-g�8��	�	
hÓ È kmZo`jZo`jY=fhc�p�n{f
Y�ct^ap-Í�Zon�csZ\f
YwÑ-ÎmËmclÉ.]_^s]_Ìrd�`bd�`bct]_É�phctZon�phÎ=Ë=`b]KfhgwYmf-csphctZrf-YwÑ`tZ\Y=n_]�phY�d�Ò=p-^bcsZ�csZ\f
Y?f-gE8��	��
3Y=phctËm^aphÌrÌrd�Z\Y=ÍmË=n{]D`�p�Ò=ph^tctZ\ctZrf-Y7fhg78 � -
� ÓÔ´g U��¸Zo`.phYmf-ctkm]N^!Ò=p-^bcsZ�csZ\f
Y·fhg;8 � *	
 Ñ;^t]NÒm^t]D`b]NY�ct]NÍ³Î�d·p¬g£ËmY=n�csZ\f
Y � � *	
 $ X��´Ñ¯ctk=]_Y.UÕphY=Í.U��phÒ=ÒmÌ\Zr]NÍ�`tZrÉ�ËmÌ\csp-Ym]_f
Ë=`bÌrd�^s]N`tËmÌ\cjZrY�p�n{f
Y
cs^sp
`ecP^s]_Òm^s]N`t]_Y�cs]NÍ�Î�d!p3g£ËmY�n�ctZrf-Y.caphØ�ZrYmq A � ` ð_ðNð � � ?]�eCctf A � �	�	
%$ XL$ � ` 'VðNð_ð�� ���	
%$ Xf$ � � 'y?]� � *	
 $ X � $&� '?C{Ó

0LK B "?Æ G_ÀDÆ�¿¯ÅhÀDÆ F"E M&E�J�ÀNÄ Á�E	G
^¸d7ÍmZr`bctZrY=n�csZ\[
]�g£]NphctËm^s]-Ñ�Ðl]�^s]{g£]N^�ctf?nak=ph^ap-n{ct]_^sZo`ecsZrnN`4Ë=`b]DÍ?ctfSÍ�Zo`bctZrYmq-ËmZo`tk¤Òmkmf-Y=]_É.]N`NÑ�`tË=nak¤p-`p-`tÒmZr^sphctZrf-YwÑ�[
f-Zon{ZrYmq=Ñ�ÒmÌop-n_]-Ñ�É�phY=Ym]_^DÑ�]{canhÓ=÷KZr`bctZrY=n{ctZr[-]3g£]NphctËm^s]N`�Ímf�Y=fhc�k=pG[
]�csf�ÎL]�ÎmZrY=ph^sd-Ó

>�Y�d�Í�Zo`bctZrY=n�csZ\[
]�g£]Dp�ctË=^t]3n_p-YSÎL]K^s]_Òm^s]N`t]_Y�cs]NÍ�Î�d�p!Ò=ph^tctZ\ctZrf-Y U�fhgE8 �	�	
 Ð�kmZonakSk�p-`lceÐlf�f-^É.f-^s]�Òmk=f-Ym]NÉ�]D`jZrY�cskm]3`tp-É�]�n{Ìop-`s`IZ\ï�ctkm]Nd�Ðlf
ËmÌrÍ�Î�]�É.]_^sq-]NÍ.ZrY�cskm]3phÎ=`t]_Y=n_]�f-g�ctkm]Kg£]NphctËm^s]-Óämf
^�]_Ï�p-É.ÒmÌ\]
ÑwZ\g�[-f-Zon{ZrYmq�Ð¸]_^s]�Ì\f�`ec�ZrY 3IYmq
Ì\Zo`tkwÑ U¤Zo`
U �>3 S 5 S�<��7Z\Y­ö�]Dn�csZ\f
Y·æmÓ�8�ÑwÐ�km]N^t]N/ c�1�phY�Í
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/ Í	1 ph^s]�Z\Y7f-Ym]3]DÜ
Ë=Z\[�phÌr]_Y�n{]3n{Ìop-`s`_Ñ / `�1Ap-Y=Í / : 1wZrY¤phYmf-ctkm]N^NÑ /
S
1Ap-Y=Í]/

Z
1wZ\Y�phYmf-ctkm]N^NÑ�]{canhÑ�Ð�Z\ctk¤phÌrÌfhcskm]_^�Ò=kmf-Ym]NÉ.]N`�ZrYScskm]_Zr^�f�Ð�Y�n{Ìop-`s`b]D`_ÓÖ¤f�`ec¸Ðl]NÌ\Ì\×´`bctË�Í�Z\]DÍ�ÌophYmq
Ë=phq
]N`Ik�pG[-]�`t]_[
]_^aphÌ=ÒLf
`s`tZ\ÎmÌr]�f
^tq�phYmZ;:NphctZrf-Y=`IfhgwZ\cs`¸Òmkmf
Ym]_É.]N`¸phY�ÍÍ�Zo`ecsZ\Y�n�ctZr[-]3g£]Dp�csËm^t]D`�� >�Y�dSf
^tq�phYmZ;:NphctZrf-Y7n_phY7ÎL]�Ë=`t]NÍ�Ñ=p
`4Ì\f
Ymq�p-`4f
Ym]�Zr`�`bÒL]Nn_Z�é=]DÍ�Ó î k=phc�Ðl]É.]Np-Y?Î�d�f-^sq
p-YmZ;:Np�csZ\f
Y�Zr`4ÎL]N`bc�]{Ï�ÒmÌophZrYm]NÍSÎ�d�]{ÏmphÉ.ÒmÌr]�[�Ð¸]KË�`b]DÍ�ctk=]�f
^tq�phYmZ;:NphctZrf-Y=`jZ\Y È phÎmÌr]N`

8�phY=Í?æ!g£f-^�Ö¬phY�Ímph^sZ\YAÑ�÷KË�canakwÑ 3IYmq
Ì\Zo`bk�phY�ÍZ@�]N^tÉ�phYSctf.q-]_clcskm]�ä;åÕfhg Í�Z\ïV]_^s]_Y�c4g£]Np�csËm^s]N`¸Z\Y]Np
nak?ÌophY=q-Ë=p-q-]�Z\Y È phÎmÌr] <=Ó
0LK�!)MwÄ@N¯Á JaG
E	SVUWE�¿VÀ*J�+¸Å-ÂL¿VÀ_Á+J7GNÀ
Gö�ËmÒ=Ò�f�`b]�Ð¸]SÉ.f�Í�]_Ì�p�Ìrp-Ymq-Ë=p-q-]?Î�d2pÕ`b]DÜ�Ëm]_Y=n_]?f-gK`td�ÌrÌophÎmÌr]N`NÑ Ð�Z\ctkR]Np
nakR`td�ÌrÌophÎmÌr]Sk=pG[�ZrYmq�p`bct^s]N`s`�n{f
É.Ò�f
Ym]_Y�cNÓ;ö�ZrY=n{]7phY�d�Ò�ph^tctZ\ctZrf-Y2fhg;8�� *	
�Z\Y=ÍmË=n{]D`�f
Ym]�fhgJ8�� - �.Î�dÕZrYmkm]_^sZ\csphY�n{]-Ñ¯phY�dÒ=p-^bcsZ�csZ\f
Y U³fhgQ8�� *	
7Zr`�pÕn{f
Y
cs^sp
`ecDÓ È kmZr`.^s]_É�p-Z\Y=`�cskm]¤n_p
`b]7Z�g3Ð¸]7É.f�Í�]NÌ�p�ÌophY=q-Ë=p-q-]SÎ�d­p`t]NÜ�Ëm]_Y�n{]�fhglÐ¸f-^aÍm`�Ð�km]_^s]!Ð¸f-^aÍm`Kk=pG[-]�p XZY�[:\�4�^`_PXZd`f�a�n{f-É.ÒLf-Ym]NY�cNÑ�`bZrY=n_]�p-Y�d¤Ò�ph^tctZ\ctZrf-Y#f-g
8�� -
�KZrY=Í�Ë=n_]N`4f-Y=]�fhgE8���
���ÓÈ f�é=Y=Í¤ctkm].ä;å·fhg¸`ecs^t]D`t`NÑ=Ë=`t]�cskm]�Ò�ph^tctZ\ctZrf-Y¬f-g�8�� *	
�Ð�Z\ctk�p?`bZrYmq
Ì\]�n{Ìop-`s`�n{f
Y�csphZrYmZrYmqSp-Ì\Ì`bct^s]N`s`4[Gp-Ì\Ë=]N`NÓ È kmZr`�Zr`4]DÜ
Ë=Z\[�phÌr]_Y�c4ctf�Y=fhc�k=pG[�Z\Y=q.p-Y�d�Z\Ymg£f-^sÉ.phctZrf-Y�phÎLf-Ë�c�`bct^s]N`s`�p�c�phÌrÌ�Óö�ËmÒ=Ò�f�`b]�Ð¸]�Ðl]N^t]�Í�]DphÌrZ\Y=q�Ð�Z\ctk¬p�ÌophYmq
Ë=phq
]3Ì\ZrØ-] 3IY=q-ÌrZr`tk�Ð�Z�csk�ÍmZ�ïV]_^s]_Y�c�Ø�Z\Y�Ím`�f-g;`bct^s]N`s`_ÑphY�Í�Ðl]KÐ¸p-Y�ct]NÍ�csf�é=Y=ÍSf-Ë�clkmf�Ð	Z\É.ÒLf-^tcsphY�n{]�Z\clÐ4p-`Ictf�ÎL]3phÎmÌr]�ctf�Í�Zo`ecsZ\Ymq
ËmZo`bk�Òm^sZrÉ.p-^td!g£^sf-É`t]Nn{f
Y=Ímp-^td2`bct^s]N`s`_Ó È km]_YRÐl]?Ðlf
ËmÌoÍ·Ë=`t]Scskm]7Ò=ph^tctZ\ctZrf-Y � �NÒm^sZrÉ.p-^td
Ñ `t]Nn_f-Y=Í=ph^sd���Ñ �GphÎ=`t]_Y�c � �!f-g
8 � *	
 Ó;Ô´g�Ð¸]7Ð¸p-Y
cs]NÍ³csf#é�Y=Í·f
Ë�c�k=f�Ð¨Z\É.ÒLf-^tcsphY�n{]SZ\c.Ð¸p
`�csfÕÍ�Zo`bctZrYmq-ËmZo`tkR`t]Nn{f
Y=Ímp-^td³`ecs^t]D`t`g£^sf-ÉãY=f.`bct^s]N`s`�p�c�p-Ì\Ì�Ñ�Ðl]3Ð¸f-ËmÌoÍ7Ë=`t] � �NÒm^sZrÉ.p-^td���Ñ �G`b]Dn{f-Y�Ímph^sd-Ñ phÎ=`t]_Y�c � �4Z\Y=`bct]Dp-Í�ÓÔ´gVÐl]4Ð¸]_^s]lÉ.f�Í�]_ÌrÌrZ\Ymq�pKcsf-Y=p-Ì�Ìrp-Ymq-Ë=p-q-]
ÑDÐ�Z\ctk�`td�Ì\ÌophÎmÌr]N`¯k=pG[�ZrYmq�pKctf-Y�phÌmn{f
É.Ò�f
Ym]_Y�cNÑGcskm]_Y]_[
]_^sd�ctkmZrYmq�phÎLf�[-]�`sphZoÍ�g£f-^l`ecs^t]D`t`jÐlf
ËmÌrÍ.p-ÒmÒmÌrd�csf�ctf
Ym]-Ñ
Ð�Z�csk�ctf
Y=phÌLn{f-Y�cs^sp
`eca`;^t]NÒm^t]D`b]NY�ct]NÍ�Î�dÒ=p-^bcsZ�csZ\f
Y=`4fhg,8+*�, 
 Ómämf
^�Z\Y�`ecaphY=n_]-Ñ�ctf�é=Y�ÍScskm]�ä;åÕfhgAcsf-Ym]
Ñ�Ë=`t]3ctkm].ß{×¡n{Ìop-`s`¸Ò=ph^tctZ\ctZrf-Y?fhg78+*�, 
 Ó
0LK � C Q ÂL¿¯Â�+9Â"SLÆ�ÅLJ�+jÁ�Ä.+TE	GÔ¡Y2phÌrÌPctk=]�Òm^t]N[�Z\f
Ë=`bÌrd#Í�]D`tn_^tZrÎL]NÍÕn{f-Y�cs^sp
`eca`_ÑLctk=]Sn{f
Y�[
]_^a`bZrf-Y¬g£^tf
É /�×�f
ÎS�e]Nn{c�csf(/�×�f
ÎS�e]Nn{c3Ð4p-`phÎ�`bf
Ì\Ë�cs]-ÑhZ�Ó ]-Ó-Z\cjk=p-ÒmÒL]_Ym]DÍ.Z\Y.]_[
]_^sd�`tZ�csË=p�csZ\f
Y�Ð�km]_^s]�Z�c¸n{f-Ë=ÌrÍ�k=p-ÒmÒ�]NYwÓ�ö�f-É.]{csZ\É.]N`NÑhÐ¸]�Ðlf
ËmÌoÍÌrZ\Ø
]3ctkm]�n_f-Y�[-]N^s`tZ\f
Y�ctf.f�n_n_Ëm^�f-Y=Ì\d�ZrY¤n{]N^bcaphZrY7`tZ�csË=p�csZ\f
Y=`NÓämf
^3]{ÏmphÉ.ÒmÌr]-Ñ�Z\glÐ¸].Ð¸p-Y
cs]NÍ¬ctf7é=Y=Í�ctk=]!g£Ë=Y=n�csZ\f
Y=phÌPÌrf
p
Í#f-gl[-f�Ð¸]_Ìo`KÐ�km]_Y&= C �$L�
mÑ�Ðl]Ð¸f-ËmÌoÍ?csphØ
]�U.ctf�ÎL]�ctk=]�Ò=ph^tctZ\ctZrf-Y�fhg 8��	��
3Ð�kmf�`b]3f
YmÌ\d?Ymf-Ym×´`tZ\Y=q-Ìr]{ctf
Y?]DÜ�ËmZ\[�p-Ì\]NY=n{]�n_Ìrp
`t`�Ð4p-`
��Ñmctkm]�`t]{c�f-g [-f�Ð¸]_Ìo`NÓ�÷K]{é�YmZ\Y=q�� �	�	
%$ X3p-`4ZrY2Ù�â-Ú�Ñ�Ð¸]�Ðlf
ËmÌrÍ?Ð�^sZ�cs]-Ñmp-`4ZrY2Ù�ì�Ú

� � -
� $ X $?A � ` ðNð_ð ��� ?��eCA'�C A=� �	�	
%$ X $ � ` 'VðNð_ðA� �	�	
%$ X $ ��� 'y?���C
m�f�Ð�ÑP`tËmÒmÒLf
`t]�Ðl]7Ð¸p-Y�ct]NÍ­ctfÕ^s]_Òm^s]N`t]_Y�c�ctkm]¤n{f
Y�ct^ap-`bc�f-gK[-f�Ð¸]_Ì¸^s]NÍ�Ë=n{ctZrf-YwÑPZ�Ó ]-ÓPfhg�YmfhcÎL]_ZrYmq?p-ÎmÌ\]�ctfSÍ�Zo`bctZrYmq-ËmZo`tk¤Î�]_ceÐl]N]_Y¤[-f�Ð¸]_Ìo`4ZrY¬ËmY=`bct^s]N`s`b]DÍ�`bd�ÌrÌrp-ÎmÌ\]D`_Ó È kmZo`�É.]Np-Y=`4ctk�p�cK]N[-]N^td[-f�Ð¸]_Ì¯Zo`K^s]_Ò=Ìrp
n{]NÍ¬Î�d¬p7`tZ\Ymq
Ì\]�[-f�Ð¸]_Ì ÒmÌop-n{]Nkmf-ÌoÍ�]N^NÑLÎmË�c�f-Y=Ì\d¤Z\gjcskm]�`td�Ì\ÌophÎ=Ì\].n{f
Y
caphZrYmZrYmqSZ\c�Zr`ËmY=`bct^s]N`s`t]NÍ�Ó�Ô¡Y�fhcskm]_^�Ð¸f-^aÍm`NÑ�ctkm]�É�phÒ=ÒmZ\Y=q�Zo`�Ymf�Ð�í

� � -
� $ X $?A � ` ð_ðNð ��� ?���C6'�C�� A � �	�	
%$ X $ � ` 'Vð_ðNð�� �	��
%$ X $ ��� '>?]�eC ��� � �������	��

�����������A � ` ð_ðNð ��� ?���C �����P��

Ð�km]N^t]

� �	��
%$ Xf$ � '�C � � ��� � ������������� �� ��� � �����`��
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ö�f
É�]KÒmkmf
Ymf-Ìrf-q
ZrnNphÌ=^sËmÌr]N`lZ\YSÌ\ZrYmq-Ë=Zr`bctZon_`jémc4Z\YSctkmZo`lg£^sp-É�]NÐlf
^tØ![-]N^td.YmZon{]NÌ\d
Ó�ä=f-^¸]{ÏmphÉ.ÒmÌr]-Ñ]_ÒL]_Y�cskm]N`tZr`�fhg / c�1¯Z\Y?ctk=]�n{f-Y�`bf
Y=phY�c�n{ÌrË=`ecs]_^ / Y���`�1wZ\Y43IY=q-ÌrZr`tk?Zo`�^s]_Òm^s]N`t]_Y�cs]NÍ�Î�d�cskm]3g£ËmY=n{ctZrf-Y

� � -
� $ Xp$?A � ` ðNð_ð � � ?��eCA'�C�� A � ` ðNð_ð � S � 
�� � S�& ` ð_ð_ð � � ?]�eC ��� � S C � ����� � S�& ` C � ���A � ` ð_ðNð � � ?���C �����P��

Ô¡Y³ctk=Zr`�n_p
`b]
Ñ U¬n{f
^t^s]N`tÒLf-Y=Ím`�ctf¤cskm]SÒ=p-^bcsZ�csZ\f
Y2fhgJ8 � -
� Ð�km]N^t]�ceÐlf#`td�Ì\ÌophÎ=Ì\]D`�ph^s]�ZrY³ctkm]`sphÉ.]�]DÜ
Ë=Z\[�phÌr]_Y�n{]Kn_Ìrp
`t`lZ\ï � � - � $ X�É�phÒ�`Icskm]_Éõcsf�cskm]K`sphÉ.]�[�p-Ì\Ëm]
Ó È k�Ë�`Icskm]K`td�Ì\ÌophÎmÌr]N`Y/ Ø

æ
Y�ca`�1phY�Í4/ Ø

æ
Y=`�1�]NY=Í.ËmÒ�ZrY�f-Ym]�n_Ìrp
`t`NÑ7/ Ì

I
Y=`�1�phY=Í4/ Ì

I
Y�cs`�1�ZrY�phY=fhctk=]_^DÑ-phY=Í.`tf�f-YwÓ
Ô´g�=�C ����	�ZrY=`bct]Dp-Í�Ñctk=]_YSÐ¸f-^aÍm`jÌ\ZrØ-]�+ cs]_Y=`t]-ñ�phY=Í¬ñ cs]_Y�cs`Nñ
Ð¸f-Ë=ÌrÍ�]NY=Í�ËmÒ?Z\Y�ctkm]3`tp-É.]�n{Ìop-`s`_Ña+ É.ZrY=n{]
ñ�phY=Í4+ É.Z\Y�ca`_ñ�Z\YphY=fhctk=]_^DÑmphY=Í7`bf.f
YwÓ

0LK 0 ) Q'E¬Å-ÂL¿VÀ_Á+J7GNÀ�Â�% J]GDÆ�¿'S�+ E�N'Q¯Â�¿'E	UWE
>¸c�é�^s`bcNÑLZ�c�É�phØ-]D`�ÌrZ�ctctÌr]�`t]_Y=`t]�csfS`bÒL]Np-Ø�fhg;ctkm]�g£ËmY=n{ctZrf-Y=p-Ì Ìrf
p
Í�fhgIpS`tZ\Y=q-Ìr]�Òmkmf
Ym]_É.]-ÓV>�g�cs]_^phÌrÌ�ÑmÒmkmf
Ym]_É.ZonKf
ÒmÒLf
`tZ�csZ\f
Y=`4^t]DÜ�ËmZ\^s]3p�c�Ìr]Np-`bc4ceÐlf.Òmk=f-Ym]NÉ�]D`¸ctf.ÎL]�Z\Y�f-Ò=Ò�f�`bZ\ctZrf-YwÓ

> n_Ì\Ëm]�csf·kmf�ÐÊctf2Òm^sf�n{]N]NÍ¢Zr`�q-Zr[-]_Y	Î�d­Ô¡Y=q-^aphÉ ÙbßNà
ì-à
Ú{ÑPÐ�kmf·`bcsp�cs]N`.csk=p�cSctkm]#ä;å(f-g
/
D
1KZrY93IYmq
Ì\Zo`tk¢É!Ë=`bcSÎ�]#Ì\f�Ð Î�]Dn_p-Ë=`b] Ç Ð¸]¬n{f-Ë=ÌrÍ	nak=p-Ymq-]¬p-Ì\Ì63jYmq-ÌrZr`tk 9�Ímk]9�Z\Y�csf9/ Í	1´ñ `SphY�Í`bctZrÌ\Ìjn_f-É.É�Ë=YmZrnNp�cs]�Ý�Ówè�]�Ð4p-`�^t]_g£]_^s^tZrYmq?ctf�cskm].g�p-n{c�ctk=phcK9�Í�k]9�Ñ�Ð�kmZonak�Zo`�ctkm]�É.f�`ec�g£^s]NÜ�Ëm]NY
cn{f
Y=`tf-Y=p-Y
c�ZrY 3jYmq-ÌrZr`tkwÑ=Ímf�]D`4Ymfhc�ZrY�ctËmZ\ctZr[-]NÌ\d7`b]N]_É¨csf.Î�]�É.f
`bc�^s]_ÌrZ\]DÍ�×�Ë=Ò�f
Y7n_f-Y=`tf-Y=p-Y�cNÓÖ¤f
^t].q-]NYm]_^aphÌrÌrd-ÑLctkm]?Ü
Ë=]N`bctZrf-Y�ctf¤ÎL]Sp-`tØ-]DÍ¬Zo`=+ k=f�Ð nNphY³p�Òmkmf-Y=]_É.]�Í�Zo`tp-ÒmÒ�]Dph^�g£^sf-É0pÌophYmq
Ë=phq
]�.
ñjö�f-É.]�Òmkmf
Ym]_É.]D`_ÑPÌrZ\Ø
] / k71�Z\Y�ilf�naØ�Ym]_dW3jYmq-ÌrZr`tkwÑjÍmZr`sphÒmÒL]Np-^NÓ E cskm]_^a`�[�phYmZo`bk	Î�dÉ.]_^sq-ZrYmq¬Ð�Z\ctkRfhctk=]_^�Òmkmf-Y=]_É.]N`NÑA]
Ó q�Ó / Y 1�Ð�Z�csk / Ì 1�ZrY¢i¸phY�ctf
Ym]N`t]-Ó È km]SÉ.]N^tq
]_^�Y=]_]NÍ·Ymfhc�Î�]phÎ�`bf
Ì\Ë�cs]-Ñ�Z�Ó ]
ÓmÐ�Z\ctk7ctkm]�`sphÉ.]3Òmkmf
Ym]_É.]�]N[-]_^sd�Ð�km]_^s]-Ñ�fhgPn{f
Ëm^a`b]
Óî ]�Í�]_é=Ym]Kctkm]�n_f-Y�ct^ap-`bcjfhg¯p!`tZ\Y=q-Ìr]�Òmkmf
Ym]_É.]Kctf�Î�]Kctk=]KÒmk=f-Ymf
Ì\f
q-Zon_phÌ�^tË=Ì\]�Î�d�Ð�k=ZrnakSctkm]Òmkmf
Ym]_É.].Í�Zo`tp-ÒmÒ�]Dph^a`�g£^sf-É ctk=]�ÌophYmq
Ë=phq
]-Ó È k=]_^s]{g£f-^s]�1��r$ ��'�Zo`�cskm]�ä;åRfhgPcskm]!Ò=kmf-Ymf
Ì\f
q-Zon_p-Ì^sËmÌ\]3g£f
^4ctkm]�ÍmZr`sphÒmÒL]Np-^sp-Y=n{]�fhg¯Òmkmf
Ym]_É.]��AÓX�Ymg£f-^tctËmY=phct]NÌ\d
Ñ=cskm]!Ò=^tf�n{]D`t`�Î�d7Ð�k=ZrnakÕp�Òmkmf
Ym]_É.]�Í�Zr`sphÒ=Ò�]Dph^a`�n_p-Y¬^aph^s]_Ìrd?ÎL]!Ò=^t]DÍ�Zrn{ct]DÍÎL]{g£f-^s]3Z�cDÑ�Z�g¯Z�c�]N[-]_^�Í�f�]D`_Ñ�Í�Zo`tp-ÒmÒL]Nph^a`NÓ î k�p�c�Zr`¸Ym]N]NÍ�]DÍSZo`�p�n{f-É.Òm^s]_k=]_Y=`tZ\[
]K`tËm^s[-]_d.f-g kmf�Ð pq-Zr[-]NY�Òmkmf
Ym]_É.]�k�p-`¸Í�Zr`sphÒ=Ò�]Dph^s]NÍ�g£^sf-É [Gp-^tZrf-Ë�`IÌophYmq
Ë=phq
]N`PZrY�ctk=]�Ò=p
`ecDÓ�ö�Ë�nakSp�`tËm^s[-]_d!Ðlf
ËmÌoÍÎL]3p-ÎmÌr]�ctf.phY�`bÐ¸]_^lk�d�ÒLfhcskm]N`t]N`lÌ\ZrØ-]�ñ Í�f�]N` 9Gk]9�]_[
]_^lÍmZr`sphÒmÒL]Np-^lÎ�d�p�Òm^tf�n_]N`s`jf-ctkm]N^jcsk=phY7Í�]_Ìr]{×ctZrf-YV.-ñrÑ�f-^6+±Í�f!Òmkmf-Y=]_É.]N`jf-YmÌrd!É.]N^tq
]�Ð�Z�csk�Òmkmf
Ym]_É.]D`Pctk�p�c¸`tk=p-^t]4cskm]�`sphÉ.]�Ò=Ìrp
n{]�Ù�Òmkmf-Y=]_É.]N`Ð�Z\ctk¬`t]Nn{f
Y=Ímp-^td�ph^tctZon{Ë=ÌrphctZrf-Y=`4ÎL]_ZrYmq�n{f
Y=`bZoÍ�]N^t]DÍ?p
`4k=pG[�Z\Ymq!ceÐ¸f�Ò=Ìrp
n{]N`4f-g¯p-^bcsZrn_ËmÌrphctZrf-Y�Ú .
ñ

E Ëm^¸n{Ëm^s^t]NY�cIÐlf
^tØ�ZrYmq�Í�]{é�YmZ�csZ\f
Y�g£f-^[1�� $���'�Ñ�ZrY�ctkm]Kn_p-`t]�f-g�ÍmZr`sphÒmÒL]Np-^sp-Y=n{]_×�Î�d�×´É�]N^tq
]_^DÑGZr`p-`wg£f-ÌrÌ\f�Ð�`NÓDö�ËmÒmÒLf
`t]��!nNphY�f
YmÌ\d�ÒLfhct]NY�ctZophÌrÌ\d�É.]_^sq-]IÐ�Z\ctk�Ò=kmf-Ym]NÉ.]N`wZrY�p�`t]{c � $ ��'�f-gmÒmkmf-Y=]_É.]N`
+±`bZrÉ.Z\Ìoph^Dñ-csf�Z\cNÑ�phY�Í.ctk=phclcskm]�Òm^tf
Î=phÎ=Z\ÌrZ�ced!ctk�p�c4Z�c¸É�]N^tq
]N`jÐ�Z�cskSÒmkmf
Ym]_É.]r�?� � $ ��'IZo` k $ � ?6�B'�ÓÈ km]NY

1�� $ ��'�C �
	 h > � � � � � k $ �@?A�B'�1��r$ �@?A�B'

È kmZo`�n_p-YSÎL]�ZrY�ct]N^tÒm^s]{cs]NÍ?p-`lctkm]3]_Ï�ÒL]Nn{ct]DÍ?ä;åÕfhg"�AÑ�csp-Ø-]NYSf�[-]N^lÒLf
`s`tZ\ÎmÌr]�phÎ=`tf-ÌrË�cs]KÉ.]_^sqh×]_^a`NÓ&>�Ì\ct]N^tY=phctZr[-]NÌ\d
Ñ�Z�c!nNphYÕÎ�]SZ\Y�ct]N^tÒ=^t]_ct]NÍÕp-`�ctkm]�ä;å	fhg¸ctk=]�Òm^tf�n_]N`s`3Ð�km]_^s] �2É.]_^sq-]N`3Ð�Z\ctkÒmkmf
Ym]_É.]D`4Z\Y � $���'�Ñ=É�]N^tq
Z\Y=q!Ð�Z\ctk¤Í�Z\ïL]N^t]NY�c�Òmkmf-Y=]_É.]N`¸ZrY�ÍmZ�ïV]_^s]_Y�c�]_Y�[�Z\^sf-Y=É�]NY�cs`4`bË�nakScsk=p�c
k $ �@?A�B'4Zo`¸ctkm]�Ò=^tf
Ò�f
^bcsZ\f
YSfhg;]_Y�[�Zr^tf
YmÉ.]_Y�cs`¸Ð�km]N^t]v�¤É.]_^sq-]D`lÐ�Z\ctk��VÓ
��) Q'E¤Á�Â`);Ä'G_ÀD¿HE	G�G�Â]%4À
Q'ERUWE�J7GDÄ ÁAE
�&K�½�H E�J7GDÄAÁ�Æ�¿'SÕÁ�Â`);ÄHGNÀN¿'E	G
Gî ]SÐ¸f-ËmÌoÍÕÌ\ZrØ-]�csf¬`bÒL]Np-Ø�f-gd1�� + $ UL'�Ð�Z�cskmf-Ëmc�^t]_g£]_^s]_Y=n_].ctf¤cskm]�Ò=p-^sp-É.]{ct]N^s`v��p-Y=Í � Ó È k=Zr`n_p-YmYmf-cKÎL]!Í�f
Ym]�Z\gIÐl]!]{Ï�ÒL]Nn�c3phY�d?ceÐlf?Ò�f�`t`tZ\Î=Ì\]�É.]Dp-`tËm^t]D`�csfSq-Zr[-]�ctkm]�`tp-É�]7�-¦{�{�h�ªz��¡x�[�p-Ì\Ëm]
g£f-^7phY�dRn_f-Y�ct^ap-`bcNÓlämf-^S]{ÏmphÉ.ÒmÌr]-ÑPg£f
^SÉ.f
`bc?n_f-Y�ct^ap-`bcs`�UmÑ �1G�,+%$ < $�U ��� '�Ð�Z\ÌrÌ�ÎL]#Ìoph^sq-]N^.ctk=p-Y

ß
ß



���������	�
���
���
�	���������
��� �������������
�	�
 "!"�������$#&%'�����(���$)*��)

0 0.002 0.004 0.006 0.008 0.01
0

0.5

1

1.5

2

2.5

3
x 10

−3

FL
syl,1

FL
wo

rd
,1

p t k b d g ch dz

0 0.002 0.004 0.006 0.008 0.01
0

0.5

1

1.5

2

2.5

3
x 10

−3

FL
syl,1

FL
wo

rd
,1

f v th dh s z sh zh

���������
	��
%'��
����$������� ���������������	�$ V!a�A�
�����$ �����) # �$� ��� ���
����) �$#?����)*�(��������� ���
��)(�
�	�
����) ��)(����� ����� �$����
 )*�� � ���� ��� ���$�������������
 V�
	���)�� �
�	�  �$��� �	�$)(� ������
�������� ��������)�$�
'�$���0�$��� ���
)(� �`���������6%��H!����  ��	������
��$�%'���
 ���#;� �� ��$� ��) # �$���	�
����) #;����
��
��� � � � � ��� � � � �

Ù
�
Ã ��� ���������
�(���� � ��� �
�0��) (#$ )����!$ %'��� �������
���� �$� � ) #;�
���	�$����)#;����
�� # � � �

T
�
D
� )�� ���

S
�
Z ��� ����� ���
�(���� �$�����
�0� )�(#$ ������$ 
'�
��� �� ��
��) �$��� ���Y����� )���
 �P)(� �
 �� � ����� ���
�������������$ �
	���) � ) #2����
 (Y����(#$ (!� (  ����  �� �����"�A���(����� �$ "��) #;����
 ( ����( $ (�(�# $

�1G� +%$ < & ` $ U ��� '�Î�]Dn_phË�`b]�Ìoph^sq-]N^d�V×�q
^sp-É�`�n_phÒmctËm^s]�É.f-^s]�Z\Ymg£f-^sÉ.phctZrf-YwÓ�Ô¡Y=`bct]Np
Í�Ðl]�Ð�Zr`tk�ctkm]NÉctf�q
Z\[
]�ctkm]�`sphÉ.]�+ ^s]_Ìop�csZ\[
]-ñ�[�phÌrËm]N`NÑ�ctf�ÎL]�kmZrq-kmÌrd�Òm^s]NÍmZrn{csphÎ=Ì\]�g£^sf-Éô]Dp-nak7fhctk=]_^DÓî ]�Í�]{é=Y=]�É.]Np-`tËm^s]N`41�� ` p-Y=Í�1�� 
 csf�Î�]S}a��|=���o�a�¡x_|=�Vg£f-^Kp�`b]_c%$+fhgPn{f
Y�ct^ap-`bcs`¸Z�ï�ctkm]N^t]Zo`�p.n{f-Y�`ecaphY�c"& ` 
 `bË�nakScsk=p�c 1�� ` $ U_'�C'& ` 
 1�� 
 $ UL' T�U �($#ÓÔ¡Y¬Òm^ap-n{ctZon{]
Ñ=Ð¸]�n_p-Y¬f-YmÌrd7kmf-ÒL]�g£f
^r1�� ` $ UL'*)+& ` 
 1�� 
 $ UL'{Ó?^l]Dph^sZ\Y=q�Z\Y¬É.ZrY=Í¤csk=p�c�Ð�k=p�cZo`4Z\É.ÒLf-^tcsphY�c�Zo`4Ymfhc4ctk=]�[�p-Ì\Ëm]3f-g�& ` 
 ÎmË�c�Z\cs`4]_Ï�Zr`bct]NY=n{]
Ñ�Ðl]3Í�]{é�Ym]-,/.�$�1�� ` ?61�� 
 'jctf.ÎL]�ctkm]ÌrZ\Ym]Dph^�Ù£ê;]Np-^s`tf-Ywñ `aÚ�n{f
^t^s]_Ìop�csZ\f
Y7ÎL]{ceÐ¸]_]NY¬[�phÌrËm]N`r1�� ` $ UL'�phY=ÍV1�� 
 $�UL'�ÑLÐ�km]_Y USZo`�csp-Ø-]NY¤f�[-]_^phÌrÌw[�phÌrËm]D`4Z\Y($#ÓmÔ¡Y7fhctk=]_^�Ð¸f-^aÍm`_Ñ
,/.T$�1�� ` ?61�� 
 '�C �� $&� �

X h .10 $�1�� ` $�UL'A' 0 $&1�� 
 $ UL'6'

m�f-ct]�ctk�p�c 0 $�1�� S $ UL'6'�C3254 6 � X � �87 69 6 ÑmÐ�km]N^t];: S C `a . a e X h . 1�� S $�UL'�phY�Í
< 
S C `a . a � ` e X h . $&1��7S]$ UL'0-=: S<' 
 Ó

È km]�É�phÏ�ZrÉ�Ë=É7Ñ
ZrÍm]NphÌ�Ñ-[�p-Ì\Ëm]Kfhg5, . Zo`�ß-Ó î ]�Í�f�Ymf-cjØ�Ymf�Ð¢kmf�Ð	kmZ\q
k�Z�c¸É�Ë=`bcjÎL]�g£f
^(1�� `phY�Í�1�� 
 ctf�ÎL]�n{f-Y�`bZo`ecs]_Y�c�Z\Y7q-]NYm]_^aphÌ�Ñ�ctk=f-Ëmq
k?Ð¸]3k=pG[-]�^tË=Ì\]D`4fhg¯ctk�ËmÉ�Î7g£f
^�`bÒL]Nn_Z�é�n3nNp-`t]N`NÓÈ kmZo`�`t]Nn{ctZrf-Y¬q
Z\[
]N`�]N[�ZoÍ�]NY=n{]�g£f
^�cskm]!n_f-Y=`tZo`ecs]_Y=n_dSfhg �1 � +%$ <I$ U ��� '�p-Y=Í �1G� +%$ < � $ U ��� � '�g£f-^Í�Z\ïL]N^t]NY�c#�0?6� �?> � phY�Í·n{f
^tÒLf-^ap � ? � ��Ó È kmZo`�^t]D`ecs^tZon�csZ\f
Y2Z\Y­ctkm]7Z\Y�cs]_^sÒm^t]_csphctZrf-Y2fhg�ä¯å�`ecsZ\ÌrÌphÌrÌrf�Ð�`4Z�c�csf�ÎL]�Ë=`t]{g£ËmÌ�Ñ=p
`�Í�]N`sn{^sZ\ÎL]NÍ?ZrY¤ö�]Nn�csZ\f
Y³ß�8�Ó
�&K B ) E	GNÀNÆ9¿HS C3Á�ÂwÅ�E�Ã¯ÄAÁ�EX�Y=Ì\]D`t`�fhctk=]_^sÐ�Zr`t]�`bÒL]Nn_Z�é�]NÍ�ÑLÐl]�Ð�ZrÌrÌA^s]N`bct^sZrn{c�f-Ëm^a`t]_Ìr[-]N`¸csfSp.ÌrZ\É.Z\ct]NÍ#n{f-ÌrÌr]Nn�csZ\f
Y�fhgIn{f
Y
cs^sp
`eca`_ÑY=p-É�]NÌ\d7ÎmZrY=ph^sdSf
ÒmÒLf
`tZ�csZ\f
Y=`_Ó È k=]N`t]�ph^s]�[-]N^td�é�Ym]�n{f
Y�ct^ap-`bcs`�Ù£Z�Ó ]-Ómcskm]�Ò=p-^bcsZ�csZ\f
Y�fhg 8��	�	
3ctkm]Nd^s]_Ìrd!f
Y�Zo`jp-Ì\É.f�`ecPcskm]�é=Ym]D`eclÒ�f�`t`tZ\Î=Ì\]GÚ;phY=Í�n_f-Y=`tZr`bct]NY=n{d�g£f-^Pcskm]_É Zo`IZrY=Í�Zon_p�csZ\[
]�fhg�n{f
Y=`bZo`bct]_Y�n{dg£f-^�fhctk=]_^�n{f
Y
cs^sp
`eca`_Óö�ËmÒ=Ò�f�`b]Kctk=phcJ8 QA@ 8��	��
KZr`�p�`tËmÎ=`t]{c4fhg Ò=kmf-Ym]NÉ.]N`NÑ�p-Y=ÍB$BC/D�Zo`lctkm]�`t]{c�fhg¯phÌrÌVn_f-Y�ct^ap-`bcs`ctk�p�c¸p-^t]�ÎmZ\Y�ph^sd�f-Ò=Ò�f�`bZ\ctZrf-Y=`jfhg�Ò=p-Z\^a`PfhgwÒ=kmf-Ym]NÉ.]N`IZrY 8 Q Ó
ämf
^j]_Ï�p-É.ÒmÌ\]
Ñ-Z\g 8 Q C /
q
?A�@?A��?�EBA
Ñ

ßA8



���������	�
���
���
�	���������
��� �������������
�	�
 "!"�������$#&%'�����(���$)*��)

ctk=]_Y $ C DSZo` /*U n �S?6U n 	L?6U n � ?6U �
	�?AU+� � ?6U 	 � A�ÓAämf
^�n{f-Y�[
]_YmZr]_Y=n_].Ðl]�Í�]_é=Ym] ,����L$�1�� ` ?61�� 
 '�ctfÎL]?, .�� D $&1�� ` ?]1�� 
 '{Ó�>�Ì\ÌVn{f
^t^s]_Ìop�csZ\f
Y=`;^s]_ÒLf-^tct]NÍ.k=]_^s]�ph^s]�]{Ï�cs^t]NÉ�]NÌ\d.`tZ\q
YmZ�éLn_phY�cDÑ-k=pG[�ZrYmq �	�
� � ��
 Ë=YmÌ\]D`t`�^t]NÒ�f
^bcs]NÍ�f-ctkm]N^tÐ�Zo`b]
Ó E Ëm^�^tËmÌr]�f-g;ctk�ËmÉ�Î#Zr`�ctk=phc 1�� ` phY=Í�1�� 
 ph^s]�n{f
Y=`tZr`bct]NY
cf�[-]N^28 Q Z�g , � �p$&1�� ` ?]1�� 
 ' > � ð �=Óî kmZrÌ\]�f
Ëm^¸ct]D`ecsZ\Ymq�Ð4p-`¸f
YmÌ\d?Í�f-Ym]3Ð�Z\ctk43IYmq
Ì\Zo`tk7n_f-^sÒ�f
^sp=Ñ
^s]N`tËmÌ\cs`�`tkmf-ËmÌoÍ?kmf-ÌoÍ�g£f
^�fhcskm]_^ÌophYmq
Ë=phq
]N`NÓ È km]�n{f
^tÒLf-^ap¤Ë=`t]NÍ­Ðl]N^t]¤i 3jåL3 _ Ù ^4p-pGd-]NYwÑ¯êIZ\]NÒ�]NY�Îm^tf�naØ2phY�Í @�ËmÌrZ\Ø
]_^a`_Ñ¸ßNà
à
ø
ÚphY�Í.ö�Ð�Z�canak�ÎLf
p-^sÍ?Ù @�f�Í�g£^s]_d
Ñ-è�f
Ì\ÌrZ\É�p-Y�p-Y=Í!Ö#n_÷�phYmZr]_Ì�ÑmßNà
à�8
Ú�Ó-i 3jåL3 _�Zr`P]D`t`t]_Y�csZrp-Ì\Ìrd�p�Ðlf
^sÍ�×g£^s]NÜ�Ëm]_Y�n{d�Ì\Zo`ec Ð�Z�csk�]Np-nak3Ð¸f-^aÍ�k�pG[�ZrYmq�p�n_Z�cap�ctZrf-Y3g£f
^tÉ�Òm^sf-Y�ËmY=n_ZrphctZrf-Y3phY=Í�cskm]Pg£^s]NÜ�Ëm]_Y�n{d�Ð�Z\ctkÐ�kmZonak2Z�c�p-ÒmÒL]Nph^a`3ZrY³ctkm]¤ßDá?É.ZrÌ\ÌrZrf-Y2Ð¸f-^aÍRÙ 8�<�É.Z\ÌrÌ\Zrf-Y·`td�Ì\ÌophÎ=Ì\]D`sÚ ^¸Z\^sÉ.Z\Y=q-k=p-É 9
i E ^4X�ÔeåA÷n{f
^tÒ=Ë=`�f-gY^¸^tZ\ctZo`tkW3IYmq
Ì\Zo`bkAÓPö�Ð�Z�canak�ÎLf
p-^sÍ Ù9ö î ^�Ú�Zr`.p¬Ìoph^sq-]48�<�ç�×´kmf-Ëm^!`bÒL]_]Dnak­n{f
^tÒmË�`_Ñ¯ÎmË�cÐ¸]�Ë=`b]DÍ�ctkm]�`tÉ�phÌrÌIÎmË�c�]_Ï�cs^sph×´nNph^s]{g£ËmÌrÌrd�ct^aphY=`sn{^sZ\ÎL]NÍ�Ôbö�Ô¡ê `tËmÎ=`t]{c�f-g¸Z\c�
GÑwÐ�k=Zrnak³k=p
`�ì-ç�ç-ç
çÒmkmf
Ym]_É.]D`3Z\Y³æ-á�øhç
çS`td�ÌrÌophÎmÌr]N`�ZrY 8?kmf
Ëm^s`�f-g¸`tÒ�f
Y
caphYm]Nf-Ë=`�ct]NÌ\]NÒmkmf
Ym]�`bÒL]_]Dnak�Î�dR>�É.]N^tZon_p-Y
3IYmq
Ì\Zo`tk�`tÒL]NphØ
]_^a`_Ó
�&K�!��!Â�¿'GNÆ G_À�E�¿ Å�X %´Â=ÁSÃ¯Æ�� E
Á�E�¿VÀ �ämf
^�phY�d�émÏ�]NÍV/LÑ�n_f-^sÒmË=` � Ñ�8 Q � 8KÑVÐl]�Ð4phY�c;, � �L$�1��,+%$ � $ >l?61��,+%$ < $ > '�csf7ÎL].p-`3n{Ìrf
`t]�csf�ßp-`�Ò�f�`t`tZ\Î=Ì\].g£f
^�phY�d#ÒLf
`tZ\ctZr[-].Z\Y�cs]_q-]N^s`��I?6�PÓ È p-ÎmÌr]¤ß�`bkmf�Ð�`3Z\cs`�[Gp-Ì\Ë=]�Ð�km]_Y#/)C 1�3�4�Ñ � Zr`ö�Ð�Z\csnak�ÎLf
ph^aÍ�ÑP8 Q n_f-Y=`tZr`bcs`lfhgAp-Ì\ÌVn{f
Y=`tf-Y=p-Y
ca`�Ù�[Gp-Ì\Ë=]N`jg£f-^¸[-f�Ð¸]_Ìo`jph^s]�kmZrq-k=]_^�ÚIphY�Í ��� �D?A� �;�Ó È km]�n{f-^s^s]_Ìop�ctZrf-Y7Í�]Nn_^t]Dp-`t]N`¸Ð�Z\ctk � � -I�7��Î=Ë�c�^t]NÉ�phZrY=`¸kmZ\q
k7ctkm^sf-Ëmq
kmf-ËmcNÓ

ß 8 æ <
8 ç=Ó à
ì
øæ ç=Ó à�øhá ç=Ó à
ì-ì
< ç=Ó à�8hì ç=Ó à
ámß çmÓ à-ì
ìø ç=Ó ì�â�ì ç=Ó à
ç-á çmÓ à
<�â çmÓ à�âhì

������� 	��
%'���P���
�(���� �$�����
�����! #"%$! #"'&("%)*$�� ���  '�����,+.-�/(0 "21 "31 425768)9� 0;:  <&(=?> # �
� ���A@7� �������CB $

ö�ZrÉ.Z\Ìoph^�^s]N`tËmÌ\cs`�p-^t]!g£f-ËmY�Í³Ð�km]_Y#=IC �=L�
 [ ,"583 <3D 3 <3E < ; D $�1�� �.-
� $ ` $ > bGF ?61�� � -
� $ 
 $ > b,F '�C
� ð � <
;�ÓAè�f�Ðl]N[-]N^NÑw`tÒ=ph^a`tZ�cedÕn{f-Y�n{]_^sY=`�p-Î�f
Ë�c�cskm]S`tÉ�phÌrÌl`tZ2:N]�fhg�ö�Ð�Z\csnak�ÎLf
ph^aÍ³É�p-Í�]S[Gp-Ì\Ë=]N`�f-g1�� �.-
� $ < $ > bGF g£f-^�� > 1!`tË=`tÒ�]Dn�c�p-Y=ÍSÌoph^sq-]N^4[Gp-Ì\Ë=]N`4fhg"��Ð¸]_^s]�Ymfhc�cs^tZr]NÍ�Óämf
^�/IH b@[@cLÑVÐl].Ë=`t]NÍ#g£^t]DÜ�Ëm]_Y=n_d#phY�Í�`t]NÜ�Ëm]NY=n{].ZrY�g£f-^sÉ�p�ctZrf-Y�g£^sf-Éëcskm] ^¸^tf�Ð�YÕn{f-^sÒmË=`phY�Í�Òm^sf-Y�ËmY=n_ZrphctZrf-Y�ZrY�g£f-^sÉ�p�ctZrf-Y.g£^sf-Éãi 3jå&3 _�Ó î ]�cskm]_Y7n{f
É�Ò=Ë�ct]DÍ,1�� �	
 � $ < $ FKJ 3 n < � gKL 4 LKM[�phÌrËm]N`�g£f-^ 8hç
ç�^sp-Y=Í�f-É.Ìrd�q-]NYm]_^ap�cs]NÍSÒ=ph^tctZ\ctZrf-Y=`4f-g,8 ���	
 Ñ�g£f-^�� C � ?�1S?�:=Ñ�phY=Í?g£f-Ë=Y=Í?ctk=phc�ctkm]n{f
^t^s]_Ìop�csZ\f
YSÐ4p-`¸f�[-]N^�çmÓ à
ø�Z\Y�]Np
nak7nNp-`t]-Óî ]Õn_f-Y=n_Ì\Ë=Ím]#g£^sf-É cskmZr`?csk=p�c7csp-Ø�ZrYmq � C � Ñ¸Z9Ó ]-Ó�]D`ecsZ\É�phctZrYmqRä;å%Ð�Z�csk�ËmY=Z\q
^sp-É.`NÑ¸Zr`p-Ím]NÜ�Ë=p�cs]�g£f-^�É�phY�d�ÒmË=^tÒLf
`t]N`NÓ�Ô¡Y7ctkm]�^s]N`bc�fhgAcskmZo`�Ò=phÒL]_^DÑS�ÕZr`3ß3Z\g¯Ymf-c�`bÒL]Nn_Z�é�]NÍ�Ó
�&K �N�!Â�¿'GNÆ G_À�E�¿ Å�X %´Â=ÁSÃ¯Æ�� E
Á�E�¿VÀ�Å-Â�Á NjÂ=Á+Jämf
^PphY�d�émÏ�]NÍ�ced�ÒL] /VÑ � > � ÑDp-Y=ÍK8 Q � 8 �	�	
 ÑGÐ¸]lÐ4phY�c/,����L$�1�� +%$ < $ > ?]1�� +%$ < $ > � 'AcsfKÎL]¸p
` n_Ì\f�`b]ctfSß�p-`PÒLf
`s`tZ\ÎmÌr]4g£f-^¸Í�Z\ïL]N^t]NY
c¸n{f-^sÒLf-^ap � ? � � Ó È phØ�Z\Y=q�p-Í�[�phY�caphq-]4f-gLcskm]�^s]N`tËmÌ\cs`Pf-gAö�]Nn{ctZrf-Y�ámÓ æmÑÐ¸]�p-`s`bËmÉ.] ��C � Óî ]SÍ�]Np-ÌjÐ�Z\ctkRXZd`f�f
ÎS�e]Nn{cs`NÓ È km]Sn_f-^sÒ�f
^sp7ZrY­Ü�Ëm]N`bctZrf-Y2p-^t]Sö�Ð�Z\csnak�ÎLf
p-^sÍ³phY�Í­i 3jåL3 _!Ó
m�f-ct]jctk=phc¯`bct^s]N`s`wZrY�g£f-^sÉ�p�ctZrf-Y�Ð4p-`A^t]NÉ.f�[-]NÍKg£^sf-É i 3jåL3 _­g£f
^wctk=Zr`¯n{f
É�Ò�ph^sZr`tf-YwÑN`bZrY=n{]4ö�Ð�Z\csnak�×ÎLf
ph^aÍ�`td�Ì\ÌophÎmÌr]N`¸Í�f�Ymfhc4k=pG[
]�`ecs^t]D`t`lZrY�g£f-^sÉ�p�ctZrf-Y�O_Ó ,Y583 <PD 3 <PE < ; D $&1�� � -
� $ > bGF ?S1�� � -
� $ gKL 4 LKM '

&.Q¯þ ��ÿ�����
 } 5 ÿ9û¸ÿ�� � ����54����� � � ��� 5 �sÿSR �	5�54�	5�54�±ýGý � �_ÿ4�sÿ���� �Gû ���A�*�Iü-��1 �¯ÿ�� �	5 5�þ
� 54�¡ÿ � � ����. 8 �������	. ��� .	� �sÿ�O�O� + �	54�±ý + ü�5�59ÿ4�sÿ4��+ ��1Gþ2Tsý ��û�2 ���eÿ�5?T 5�� � ÿ4� �:�hû*����1
)VU��	
�� $ �8�{û6� �	

�\û��9ü���1�þ 5�ÿ4���sÿ�5�8�.	. ��� .	��5 �����Iü-����}���1r� � ÿ4� 59ÿ�� ��5�5��	
 ��
Gûaÿ�� ����5�þ
� 54�¡ÿAû�� �:� � ÿ4�4�*�hû*��� 1 +|Aû6� �8�*������ÿ�� �	5O� ��5 �]�\ÿ����Aÿ�� � ����.	�eþ . �sÿ��±û�
 5��	
�ÿ4���	5 ý��aý ���O� ����� 1Gû�
��*+

ßDæ



���������	�
���
���
�	���������
��� �������������
�	�
 "!"�������$#&%'�����(���$)*��)

C � ð 7 1 M Ð�kmZrÌ\] , �>3 n 9�� D.$�1�� � -
� $ > bGF ?�1�� � -
� $ g L 4 L M '�C � ð"6 : � ÓlÔ¡Y�ct]_^s]N`bctZrYmq
Ì\d
Ñl`tf-É.]�n_f-Y�×`tf-Y=p-Y
ca`3g�ph^s]�ÎL]{cbcs]_^!ctk=p-Y2fhcskm]_^a`_í ,"3]� D ; J�� 9 < ; D $�1�� �.-
� $ > bGF ?"1�� � - � $ g L 4 L M 'TC � ð �S1 � Ð�kmZrÌ\], < 3 < � 3]� D ; J�! 583 <3D ! ; D $�1�� � -
� $ > bGF ?�1�� � -
� $ gKL 4 LKM '�Zo`�çmÓªâ�á�8mÓ�Ö¤f
^t]!Í�]{caphZrÌr`�fhgPctk=Zr`�]{Ï�ÒL]_^sZ\É.]NY
cph^s]3Z\Y¬ö�]Dn�csZ\f
Y¤â�Ó
>�Ì\ctk=f-Ëmq
kÕ]NY�ct^sf-Ò�d#Zo`�Ø�Ymf�Ð�YÕctf¬ÎL]�[-]N^tdÕn{f
^tÒmË�`�Í�]_ÒL]_Y=Ím]_Y�cNÑ¯Z�c�phÒmÒL]Np-^s`�csk=p�c�cskm]�Ymf
^b×É�phÌrZ2:N]NÍRÍ�Z�ïV]_^s]_Y�n{]N`!ZrY­]_Y�cs^tf
Ò�d³ph^s]�É.f-^s]SÐ¸]_ÌrÌ\×�ÎL]_k=pG[
]NÍ�Ó È kmZo`!Zo`�n{]_^tcsp-Z\Y=Ì\dÕctk=]7nNp-`t]�Ð�km]_Yf-Î�`ecs^tËm]NY�cs`Pph^s]¸Z\Y�[-f
Ì\[
]NÍ�ÑDZrY�Ð�k=Zrnak.n_p
`b]4ä;å7nNphÌon{ËmÌop�csZ\f
Y=`;ph^s]l^sf-Î=Ë=`ecDÓ E ctkm]N^Pn{f-Y�cs^sp
`eca` ^s]NÜ�ËmZr^s]g£Ëm^tctkm]N^�Ð¸f-^sØLÑ�cskmf-Ëmq
kScskm]�n{f
É.ÒmË�csphctZrf-Y7fhg¯ctkm]NZ\^Kä¯åÕZo`�^sf-ÎmË=`bc�]_Ymf
Ëmq-k?g£f-^�É�p-Y�dSÒmËm^sÒ�f�`b]D`_Ó

�&K 0 �!Â�¿'GNÆ G_À�E�¿ Å�X %´Â=ÁSÃ¯Æ�� E
Á�E�¿VÀ�Â`)���E�ÅhÀ
G
E ÎS�e]Dn�c�ced�ÒL]�Zr`3p?Ym]Nn_]N`s`tp-^td7Ò=ph^aphÉ.]_ct]_^KÐ�km]_YÕn{f
É�Ò=Ë�ctZrYmq�ä¯åjÓVÔ¡Y
csËmZ\ctZr[-]_Ìrd-ÑVÐ¸]!]_Ï�Ò�]Dn�c�`bf
É�]n{f
Y=`tZr`bct]NY=n{d¤g£f
^�Í�Z\ïL]N^t]NY
c�ced�ÒL]N`NÑwÎmË�c�Y=fhc�ZrY�cskm]�`sphÉ.].Ð¸pGd¬p
`�g£f-^��	phY=Í � Ñwp-Y=Í�ctkm]N^t]_g£f-^s]ZrY=n{f
Y=`bZo`bct]_Y�n{d�p-n_^tf�`t` Í�Z�ïV]_^s]_Y�c ced�ÒL]N`¯ZrY=Í�Zon_phct]N` ZrY
cs]_^s]N`bctZrYmq�Ð¸f-^aÍ�`bct^sË=n�csËm^t]lÒ=p�ctct]N^tY=`NÓDÔ¡Y�fhcskm]_^Ð¸f-^aÍm`_Ñwn_f-É.Ò=p-^tZo`bf
Y=`Kfhg�1�� +%$ 
 $ � phY=ÍD1�� +�� $ 
 $ � Ñ�g£f
^�Í�Z�ïV]_^s]_Y�cQ/#p-Y=Í&/ ��ÑAn_f-ËmÌoÍ�Òm^tf�[
]�csf¤Î�]�pË=`t]{g£ËmÌwctf�f-Ì�g£f
^�Ì\ZrYmq
ËmZr`bctZon3phY=p-Ì\d�`tZr`NÓî ]3n_f-É.Ò=p-^t]J1�3�4Sp-Y=ÍVXed`f=Ñ�g£f-^��VC � phY�Í � C3ö î ^�Ó�Ô¡Y7ctkmZo`�n_p
`b]
Ñ ,"583 <3D 3 <3E < ; D $�1�� �	�	
f?
1�� �.-
� '�C � ð ��<S1mÑ
Ð�kmZonakSZo`4[-]N^td.kmZrq-kAÓ È km]�n{f-^s^s]N`tÒ�f
Y=Í�ZrYmq�[�phÌrËm]N`¸g£f
^*, �>3 n 9�� D Zr`¸]N[-]_Y?kmZrq-km]N^NÓÈ km]�`tËm^sÒm^sZr`t]�km]_^s]�Zo`;ctk=phc(1�� ���	
4Zo`PÎ=p
`b]DÍ.f-Y.Òmkmf
Ym]_É.]�ËmY=Z\q
^sp-É.`NÑhZ�Ó ]
Ó-kmf�Ð¢É�phY�d�csZ\É.]D`P]Np
nakÒmkmf
Ym]_É.]�p-ÒmÒ�]Dph^a`_Ñ�p-Y=Í?ctk�Ë=`4É�phØ
]N`4Ymf.Ë=`t]3fhgPn{f-Y�cs]{Ï�cNÓî ]Kn{f
É.Ò=ph^s]>XZdPf�phY=Í5b�[@c�Ð�Z�csk,��C � p-Y=Í � C�i 3jåL3 _!Ó�è�]_^s]-Ñ�n{f
Y
cs]{Ï�cIcsËm^tY�`If-Ëmcjctf�Î�]É.f-^s]�ZrÉ�ÒLf-^tcsp-Y�c
[!, �>3 n 9�� D�$�1�� � -
�
?�1�� �	
��>';Zo`jç=Ó±â-ø�8�phY�Í , 3]� D ; J�� 9 < ; D�$�1�� � -
�
?_1����	
��>';Zo`jç=Ó±â�ßNámÓÔ¡Y�ct]N^t]D`ecsZ\Ymq
Ì\d
Ñmcskm]�Ìop�ctct]_^�é=q-Ë=^t]�^s]Np-Ì\ÌrdSk�p-`�ceÐ¸f�Ò=p-^bca`�Ù9`b]N]�ä¯Z\q
Ëm^t]�8-Ú�`tZrY=n{] ,SD ;�38� D.& E���� J S 5 E ;�9 DZo`�ç=Ó à�8
â�Ð�k=Z\Ìr] ,	� J S 5 E ; S �>9 D�Zo`�çmÓ ámß-ß?Ù � C � ð �	�P� Ú�Ó î ].Í�fSY=fhc3Ø�Y=f�Ð(Ð�k�d7cskmZr`�Zo`K`tf=ÑLYmf
^KÐ�k�dctk=]KÌop�ctct]_^lé=q
Ëm^t]�Ù�p-q
phZrY�ÚIk=p-`jceÐlf!Ò=ph^tcs`NÑ-Ð�Z\ctkB,ÕkmZ\q
km]_^lg£f-^¸[-f
Zrn_]NÍ.g£^sZon_p�csZ\[
]N`Ictk=p-YSËmY�[-f
Zrn_]NÍ�Ó

 �!Â"U%N¯Ä ÀNÆ9¿HS]MPO '.Æ�À
Q	¿¯Â�¿��sÆ9ÃHE�J�+¸Ã@JmÀ*J
R�f
ÎmË=`bc.ä;å n{f
É�Ò=Ë�csphctZrf-Y·É.]Np-Y=`�Ðl]�n_p-Y2é=Y=ÍRË=`sphÎmÌr]�ä¯å�[�phÌrËm]N`�g£f-^.ÌophYmq
Ë=phq
]N`�g£f-^.Ð�kmZonakZrY=p-Í�]DÜ�Ë=p�cs]IÍmp�cap4Zr` pG[Gp-Z\ÌophÎ=Ì\]
Ó{ämf-^A]{ÏmphÉ.ÒmÌr]-Ñ�cskm]_^s]jp-^t];^s]_Ìop�ctZr[-]NÌ\d�g£]_Ð³n{f
^tÒLf-^aplctk=phc ph^s];É.p-Y�Ë=phÌÒmkmf
Ym]{csZrn�ct^aphY=`sn{^sZ\ÒmctZrf-Y=`¯fhg'+ ctkm]�ÌophY=q-Ë=p-q-]4p-`I`tÒ�f
Ø-]NYwñ2[GcskmZo`PZr`IÒ=ph^tctZon{ËmÌoph^sÌrd�ct^sËm]4g£f-^jÌrp-Ymq-Ë=p-q-]D`g£f-^�Ð�k=Zrnak?ctkm]N^t]�p-^t]Kg£]_Ð�f-^�Ymf.Y=phctZr[-]3`bÒL]Np-Ø-]_^a`NÓ E YSctkm]�f-ctkm]N^4k=phY=ÍwÑmÐlf
^sÍ�×9g£^s]NÜ�Ëm]NY=n{d.Ò=p-Z\^a`_ÑÐ�Z\ctk·n{Z\csphctZrf-Y�g£f-^sÉ Òm^sf-Y�ËmY=n_ZrphctZrf-Y=`�f-g¸Ð¸f-^aÍm`3phY=Í#g£^s]NÜ�Ëm]_Y�n{Zr]N`3Î=p
`b]DÍ#f
YR�Pv������´x_|·�¡xt¶
�9��Ñwph^s]]Np
`bZr]_^ ctf�é=Y=Í�Ó È fK`t]_]lZ�g=Ð¸]4n_phY!p-n_n_Ëm^ap�ct]NÌ\d�]N`bctZrÉ�p�cs]lä;åSË�`bZrYmq�Ð¸f-^aÍ�×�g£^t]DÜ�Ëm]_Y=n_dKÒ�phZr^s`NÑ_Ð¸]jÌrf�f-Øp�c�cskm]?i 3jå&3 _ô[�`�ö�Ð�Z\csnak�ÎLf
ph^aÍ#nNphÌon{ËmÌop�csZ\f
Y=`3fhg�ö�]Nn{ctZrf-Y2á�ZrYÕÉ.f
^t].Í�]{caphZrÌ9Ó È km]N`t]�n{f
^tÒLf-^ap^s]_Òm^s]N`t]_Y�c f
ÒmÒLf
`tZ�cs]I]_Y=Í=` f-g=`b]N[-]N^sp-Ì
`tÒ�]Dn�ct^sËmÉ�`NÑNÐ�kmZonak�É�phØ
]N`wg£f-^;p�q-f�f�Í3cs]N`bcNÓ È km]lÍmZ�ïV]_^s]_Y=n_]N`ÎL]{ceÐ¸]_]_Y7cskm]_É ph^s]3`tËmÉ.É�ph^sZ2:N]NÍSkm]_^s]-í

- ö�Ð�Z\csnak�Î�f�ph^aÍ?p-Y=Í¤i 3jåL3 _ ^t]��=]Nn{c�ÍmZ�ïV]_^s]_Y�c�Í�ZophÌr]Nn{cs`NÑ7>�É.]_^sZrnNphY�phY=ÍZ^¸^tZ\ctZo`tk^t]D`bÒL]Nn{ctZr[-]NÌ\d
Ñ�fhg 3IYmq-ÌrZo`bkwÓ
- È km]3g£^s]NÜ�Ëm]_Y�n{Zr]N`4ZrY¬i 3låL3 _ p-^t]3É.f
`bctÌrd�Î=p
`b]DÍSf
Y7Ð�^sZ\cbct]NY7`tf-Ë=^sn_]N`NÓ
- >�`�i 3jå&3 _(q-Zr[-]D`¸Ðlf
^sÍ�×�g£^s]NÜ�Ëm]_Y�n{d.Ì\Zo`bcs`NÑmphÌrÌV`td�Ì\ÌophÎ=Z�é�nNp�csZ\f
Y=`¸Z\Y7Z�c�p-^t]�Ðlf
^sÍ�×�ZrY�ct]_^sY=p-Ìf-^�phc4Ð¸f-^aÍ?Î�f
ËmY=Ímp-^tZr]N`NÑ�ËmYmÌrZ\Ø
]�ö�Ð�Z�canak�Î�f�ph^aÍ�Ó
- i 3jåL3 _ ^t]��=]Nn{cs`�p�É�Ë�nak³Ù�>�á-ç
ç�csZ\É.]N`aÚ¸Ìoph^sq-]_^4n{f
^tÒ=Ë=`¸ctk=p-Y�ö�Ð�Z�canak�ÎLf
p-^sÍwÓ
- i 3jåL3 _ q-Zr[-]D`¸n_Z�cap�csZ\f
Y?g£f
^tÉãÒm^tf
Y�ËmY=n{Zop�csZ\f
Y=`lg£f-^�]Dp-nak7Ðlf
^sÍ�Ó�æ
ç�
 f-g¯Ð¸f-^aÍm`4phÌo`bfk=pG[-]3f-ctkm]N^�Òm^tf
Y�ËmY=n{Zop�csZ\f
Y=`NÑ�Î=Ë�c�ctkm]N^t]3Zo`�Ù£Ë=Y=`bË=^tÒm^sZo`bZrYmq-ÌrdmÚIÌrZ\cbctÌr]�ZrY�g£f-^sÉ�p�csZ\f
Y?f
Ykmf�Ð f-g�ct]NY7]Dp-nak7fhcskm]_^�Òm^sf-Y�ËmY�n{Zop�ctZrf-Y?Zr`4Ë�`b]DÍ�Ó È km]�Ð¸f-^aÍ�×�g£^t]DÜ
Ë=]_Y=n_d�ÌrZo`ec�Ð¸]]{Ï�ct^ap-n{ct]DÍ�g£^sf-É i 3jå&3 _ p-`s`tZ\q
Ym]NÍ�p.`tZ\Y=q-Ìr]KÒm^sf-Y�ËmY�n{Zop�ctZrf-YSctf.p�Ðlf
^sÍ�Ó È kmZo`¸Ð¸p
`lctkm]n{Z\csphctZrf-Y7g£f-^sÉô]{Ïmn_]_Ò�c�Ð�km]NY7f-ctkm]N^�Òm^sf-Y�ËmY=n_ZrphctZrf-Y=`¸Ð¸]_^s]3pG[�p-Z\ÌophÎmÌr]-Ñ�ZrY�Ð�kmZrnak�n_p
`b]Ðl]3csf�f-Ø�cskm]�É.f
`bc�n_f-É.É.f-Y�n{f
Ì\Ìrf�Ü
Ë=Zrp-Ì�g£f
^tÉ�Ó

ß
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- 3jp-nak¤`td�Ì\ÌophÎmÌr]3Z\Y¬i 3jå&3 _ Zo`�É�ph^sØ-]NÍ?p-`4k=pG[�ZrYmq�f-Ym]3fhg¯ctk=^t]N]Kced�ÒL]N`�f-g¯`bct^s]N`s`_íÒm^sZ\É�ph^sd-Ñm`t]Nn_f-Y=Í=ph^sd�phY=Í?Ymf-Y=]-Ó È km]�`td�Ì\ÌophÎmÌr]3Z\Y�É.f-Y=f
`td�ÌrÌophÎmZon�Ð¸f-^aÍm`¸k=p
`4Òm^tZrÉ�ph^sd`ecs^t]D`t`NÓ=ö�d�ÌrÌrp-ÎmÌ\]D`4Z\Y�f
Ëm^�ö�Ð�Z\csnak�Î�f�ph^aÍSÍmphcsp.ph^s]3Ymfhc�É�ph^sØ-]DÍSÐ�Z\ctk¤`bct^s]N`s`_Ó È f.É.p-Ø-]`bd�ÌrÌrp-ÎmÌr]N`�n{f
É.Ò=ph^aphÎmÌr]-Ñ�cskm]�`ecs^t]D`t`4n_f-É.Ò�f
Ym]_Y�c�Ð4p-`¸^s]_É.f�[-]DÍ�g£^sf-É¨cskm]!i 3jåL3 _`bd�ÌrÌrp-ÎmÌr]N`NÓ
>¸cIé=^a`bcj`bZrq-k�cNÑ
Z�clÐlf
ËmÌrÍ.`t]_]NÉ ctk�p�cjÐ¸]�`tkmf-ËmÌoÍ.n{f
É�Ò�ph^s]41����	
�� $ gKL 4 LKM Ð�Z�csk,1�� �	
 � $ > b,F Ó

^¸Ë�cPctk=Zr`P^s]NÜ�ËmZr^s]N`;É�phØ�ZrYmq�cskm]�`tf-^tcs`;fhgVp-`s`bË=É�ÒmctZrf-Y=`�Ù9`bd�ÌrÌrp-ÎmÌ\]D`PÍ�f-YAñ cjn_^tf�`t`¯Ð¸f-^aÍ�ÎLf-ËmY�Ímph^sZ\]D`_Ñ`sphÉ.]3Òm^tf
Y�ËmY=n{Zop�csZ\f
Y�]Np
nak�csZ\É.]DÚ4p-Î�f
Ë�c�ö�Ð�Z\csnak�Î�f�ph^aÍSp
`jg£f
^�i 3jåL3 _!Ñ�ctk=]�[-]_^sd�p-`s`bË=É�ÒmctZrf-Y=`Ð¸]�Ð�Zr`tk�ctf3cs]N`bcNÓ È f�q-]_cjphY.ZoÍ�]Np3f-gVÐ�k�p�cIÐ¸f-^aÍm`;Ì\f�f
Ø�ÌrZ\Ø
]�Z\Y�n{f
Y�ctZrY�Ë=f-Ë=`I`tÒL]_]NnakAÑ-n{f
Y=`bZoÍ�]N^;ctkm]
> R�ê >Y^�3 È ×9cs^sp-Y=`sn{^sZ\ÎL]NÍ2ö î ^%`b]NY
cs]_Y=n_].Î�]NÌ\f�Ð�Ó ö�d�ÌrÌophÎmÌr]N`�p-^t]�Ð�Z�cskmZrY·`tÜ�Ë=p-^t]�Îm^ap-naØ-]_cs`3phY�ÍZrY
cs]_^sÒmkmf
Ym]_É.]�`bZrÌr]_Y=n_]N`4k=pG[
]�ÎL]_]NY�^t]NÉ�f�[
]NÍ�Ó

� f ��d�� ��� \�3 4�� � �
(�� � ^ \���� � X b �	3�� � 4 �	3 [	� � \ed	� ��
 ����� � c \ed	�
�
� ���O4�� ��� �	d	� ��� �	d	� � Xe3 \�3�� � 4 ��[	� � X �	3 ��� � Y�3 \ 3 4@^ � � � b \ed	�
��� \�� 4�� � c [ �	3�� � X �@f�� � f �@f�� � � �
(O[	� ��� ����� �
� 3 b ���Wf��È km]�p
n�csË=phÌ¯`b]NY
cs]_Y=n_]�Zr`��r®;�\�
x���|#§Kz-�hz����j� �=x{|·x_�Gx_v�~-¦a�N�h~S�o���h|����-}a�h�9���h|2�hv��_����x_������|���jx�}s�h|Õ�hvtx��a���������9���\x��.�hvtx!}a���az=�h���eÓ�m�fhcsZrn_]3kmf�Ð f-g�ct]_Y¤`td�Ì\ÌophÎmÌr]N`�n_^tf�`t`¸Ð¸f-^aÍ�ÎLf-ËmY�Ímph^sZ\]D`_Ó

3I[
]_Y#Z\glÐ¸]�Ðl]DphØ-]NY�ctkm].^s]N`bct^sZrn{ctZrf-Y#`tf�csk=p�c�Ð¸f-^aÍm`�p-^t]!Òm^sf-Ymf
ËmY=n{]DÍ¬ZrY�p?Ì\ZrÉ.Z�cs]NÍÕ`b]_c�f-gÐ4pGd�`NÑwZ\c�Zo`�k=p-^sÍ�ctf�Í�^spGÐ%ctk=]�Ì\ZrYm]�f
Y2Ð�k=p�c + ÌrZ\É.Z\ct]DÍ�ñ É.]DphY=`NÓ È km]N^t]_g£f-^s]-ÑwÐ¸]�`bk�phÌrÌjZrY=`ecs]Np
Ín{f
É.Ò=ph^s]�1�� � -
� $ gKL 4 LKM Ð�Z�csk�1�� � -
� $ > bGF Ó È km]NY , � �L$�1�� � -
� $ > bGF ?61�� �.-
� $ g L 4 L M '¸Zr`�ç=Ó±âhæ-çmÑçmÓ ì�8-á!p-Y=Í�çmÓ à�8-ç�g£f-^�[
f�Ðl]NÌr`NÑ�n{f
Y=`bf
Y=phY�ca`_Ñ�phY�ÍSf
Î=`ecs^tË=]_Y�cs`4^s]N`tÒ�]Dn�csZ\[
]_Ìrd-Óî ]?n{f
Y=n{ÌrË=Í�]�ctk=phc!Ymf
Y�×�ZoÍ�]DphÌln_f-^sÒ�f
^sp�nNphY·q
Z\[
]�^t]D`bËmÌ\cs`!n{f
Y=`bZo`bct]_Y�c�Ð�Z\ctk­ZrÍ�]DphÌ4n{f
^tÒLf-^apctk�p�c�ph^s]K[
]_^sd.^t]NÒm^t]D`b]NY�csp�csZ\[
]�fhg;`bÒL]_]Dnak�g£f
^4n_f-Y�ct^ap-`bcs`jctk�p�c4Z\Y�[-f
Ì\[
]Kn_f-Y=`tf-Y=p-Y�cs`NÑ
Ò=p-^bcsZrn_ËmÌoph^sÌ\df-Î�`ecs^tËm]NY�c�n_f-Y=`tf-Y�phY�cs`NÓ
���S¿QJBN@N +�Æ9ÅpJ�ÀDÆ�ÂL¿�Æ�¿ +�Æ9¿HSLÄ Æ G_ÀDÆ�ÅSÀ�XlNlÂ�+9Â"S"X

åAp-ÎmZophÌ >�Ìr[-]_f
Ìrp-^ >�Ìr[
×´Ò=p-Ì R�]{ct^sf ��]{Ï å p�cs]_^aphÌ �P]_Ìoph^
ö�csf-Ò Ò*�NÒ���� / É�1 c �Nc�� �0/ Y 1 Ø��NØ����0/
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î km]NY�n{f-É.Ò=p-^tZrYmq2Í�Z\ïL]N^t]NY�cSÌrp-Ymq-Ë�phq-]D`_Ñ;f
Ym]¬fhg�cs]_Y	é=Y�Ím`�n{ÌophZrÉ�`�`tË=nak�p-` Ç ÌophYmq
Ë=phq
] _É�phØ
]N`�É.f
^t]?Ë=`b]Sfhg�`tË=nak�×¡phY=Í�×¡`tË=nak�×¡p�×¡n{f-Y�cs^sp
`ec�ctk=p-Y·ÌophYmq
Ë=phq
]('�Ý�Ó*)KË�phY�ctZ\g£d�Z\Ymq�ä¯å�phÌrÌ\f�Ð�`f-Y=]�ctf7phY=`tÐ¸]_^K`t]_[
]_^aphÌ¯Ü
Ë=]N`bctZrf-Y=`�k=ph^aÍ�]_^�ctk=p-Y +±÷�f�]N` _Kkmf
`sp�É�phØ
]�É.f-^s]�Ë=`t]�f-gjn{ÌrZrnaØ�`�ctk=p-Yäm^s]_Y�nak".
ñ È km]!É.f
`bc�Í�]_csphZrÌr]NÍ¬Ü�Ëm]D`ecsZ\f
Y=`_ÑLfhgjn_f-Ëm^a`t]-Ñm^s]NÜ�ËmZr^t]!n{f-É.ÒmËmcsp�csZ\f
Y=`�ctfSÎL]�]N[-]NY¤É�f
^t]^sf-ÎmË=`bc4ctk=p-Y7ctkm]Nd?ph^s]3p�c�ctk=]�É�f
É.]_Y�cNÓÈ kmZo`�`t]Nn{ctZrf-Y¤k=p
`�n{f
É�Ò=Ë�csphctZrf-Y=`�fhgIä;å³g£f-^�÷KË�canakwÑ"3jYmq-ÌrZr`tk¬phY�ÍR@�]_^sÉ.p-Y�g£^tf
É+i 3jå&3 _ÙT^4p
pGd-]_YAÑ�êjZ\]NÒ�]NY�Î=^tf�naØ�phY�Í @�ËmÌrZ\Ø
]_^a`_ÑVßDà-à
ø
ÚIp-Y=Í�g£f
^�Ö¬phY=Í=ph^sZ\Y�Î�p-`t]NÍ�f
YScskm] È ÷ È æ�Ö¤ËmÌ\ctZ\×ÌophYmq
Ë=phq
] È ]_Ï�c��P]N^s`tZ\f
Y 8�Ó ç�n_f-^sÒmË=`lfhg�cs^sp-Y=`tn_^tZrÒ�csZ\f
Y=`jf-g+�Pf-Zon{]�fhg&>�É�]N^tZon_p!Ö¬phY�Ímph^sZ\YSÎm^tf�p-Í�×n_p
`eca`_ÓAÔ¡Y·phÌrÌln_p
`b]D`�n_p-Ìrn_ËmÌrphctZrf-Y=`�Ðl]N^t].Î=p
`b]DÍ³f-Y³Ðlf
^sÍ�×9g£^s]NÜ�Ëm]NY=n{d¬Ò�phZr^s`NÑ�Ð�Z�csk­n{Z\csphctZrf-YÕg£f-^sÉÒm^sf-Y�ËmY=n_ZrphctZrf-Y=`�g£f
^3ctkm]�g£f-^sÉ�]N^�phY=Í�g£^s]NÜ�Ëm]NY=n{Zr]N`�g£^sf-É0É�f�`ecsÌ\d�Ð�^tZ\cbcs]_Y2n{f
^tÒLf-^apmÓ È km]�Ö#phY�×Ímp-^tZrY?Ð¸f-^aÍSg£f-^,� E >�Ð4p-`4]_Ïmn{ÌrË=Í�]NÍSg£^sf-É¨cskm]�Ðlf
^sÍ�×9g£^s]NÜ�Ëm]NY=n{d�Ò=p-Z\^a`NÓ
3jp
nak?`td�ÌrÌophÎmÌr]KZrY?ctkm]�ctk=^t]N]Y3IË=^tf
Ò�]DphYSÌophY=q-Ë=p-q-]N`lk=p
`¸p�`bct^s]N`s`¸n_f-É.ÒLf-Ym]NY
cDÓ`8 � *	
 H��NÒm^sZ�×É�ph^sd-ÑL`b]Dn{f-Y�Ímph^sd-Ñ�ËmY�`ecs^t]D`t`t]NÍ���g£f
^ 3IY=q-ÌrZr`tk¬phY=Í*�DÒm^s]N`t]_Y�cNÑ=p-Î=`t]_Y�c ��g£f
^Y@�]_^sÉ�phY¬phY�Í¤÷�Ë�canakwÓ

ßGø
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ö�d�ÌrÌrp-ÎmÌ\]4`bct^s]N`s`wZrY�g£f-^sÉ�p�ctZrf-Y�Ð¸p
`AYmf-c¯pG[�phZrÌophÎmÌr]Ig£f
^¯Ö¬p-Y=Ímp-^tZrY�ZrY�f-Ëm^;n{f
^tÒ=Ë=`_ÑNctk=f-Ëmq
k�fhg�n_f-Ëm^a`t]ctf
Y=phÌ;ZrY�g£f-^sÉ�p�csZ\f
Y#Ð4p-`NÓ È km]N^t]_g£f-^s]!Ö¬p-Y=Ímp-^tZrY#`td�ÌrÌophÎmÌr]N`Kk=p-Í,�eË=`bc�ceÐ¸f�n{f-É.ÒLf-Ym]NY�cs`NÑ�f-gIced�Ò�]
XZY�[]\�4@^`_ 1�3�4�a�p-Y=ÍBY)( 4�Óö�f
É�]3f-g¯f
Ëm^�n_phÌon{Ë=ÌrphctZrf-Y=`¸Ð�ZrÌ\ÌwZrY�[-f
Ì\[
]�Í�Zo`bctZrY=n�csZ\[
]3g£]Np�csËm^s]N`lg£f-^�n_f-Y=`tf-Y=p-Y�cs`NÓ î ]�Ë=`t]�ctkm]Í�Zo`ecsZ\Y�n�ctZr[-].g£]Dp�csËm^t]D`3êIÌop-n{]
ÑwÖ¬phY=Ym]_^DÑOm�p
`tp-Ì\Z\ced-Ñ �Pf-Zon{ZrYmq2Ù�g£f
^�÷�ËmcsnakwÑL3jYmq-ÌrZr`tk2phY=Í @�]_^sÉ�phY�ÚphY�Í >�`tÒmZr^sphctZrf-Y¬Ù£g£f-^�Ö¬phY�Ímph^sZ\YLÚ�Ó	>�ÌrÌ�ÎmËmc¸cskm]�é�^s`bclceÐ¸f�p-^t]KÎmZ\Y�ph^sd�g£]Dp�ctË=^t]D`_Ó î ]3ph^s^aphYmq
]4ctkm]g£]NphctËm^s]N`�ZrYÕp?kmZr]_^aph^anakmZon_phÌ;`snakm]_É.]!ctk=phc3Zo`3pSÉ!Ë=nak�`tZrÉ�Ò=Ì\Z\é=]NÍ�[-]N^s`tZrf-Y¬f-gjctk�p�c3Òm^tf
Ò�f�`b]DÍ¬Î�dåAp
Í�]{g£f
q-]DÍ·ÙeßDà-à�â-Ú�ÓLäm]NphctËm^s]N`KÍ�f7Ymfhc�k=pG[-]�csfSÎL]�`tÒL]Nn{Z\é=]DÍ¤g£f-^�]Np
nak¤Òmkmf
Ym]_É.]-ÑV]
Ó q�Ó�mKp-`sphÌrZ�cedZo`�f-Y=Ì\d³`bÒL]Nn_Z�é�]NÍÕg£f-^!`ecsf-Ò=`NÓ È phÎmÌr] 8¤`tkmf�Ð�`�f
Ëm^�ph^s^aphYmq
]_É.]_Y�c3fhg�Ö¬phY�Ímph^sZ\YÕg£]Dp�ctË=^t]D`�Ð�kmZrÌ\]È phÎmÌr]�æ.`bkmf�Ð�`lcsk=p�c�g£f
^P3IYmq-ÌrZo`bkwÑ�÷�Ë�canak¤phY=ÍN@�]_^sÉ�phYwÓBm�fhcs]Kcskm]3g£f-ÌrÌrf�Ð�Z\Ymq.ZrYScskm]�Ìop�cbcs]_^�í

å phÎmZophÌ ÷K]_Y >�Ìr[-]Nf-Ìoph^ êP×(> å p�c êPp-Ì �P]_Ìoph^ X�[�Ë @�Ìrf
>�ÒmÒm^sfGÏ�Ó � ^ Ì � Ðä=^tZon_phctZr[-] g�Ù£[mÚ
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- È km]�]{Ïmp
n�c�ÒmÌop-n{]3f-g;`t]_[
]_^aphÌLÒmkmf-Y=]_É.]N`�Zo`�Í�ZophÌr]Nn{c�Ím]_ÒL]_Y=Í�]NY�cNÑ=]
Ó q�Ó?/ ^ 1AphY�Í]/ Ï	1wZ\Y÷�ËmcsnakwÓ
- È km]�Í�]NY
caphÌo` / T 1 p-Y=Í / D 1 p-^t]�Òm^s]N`t]_Y�c�Z\Y43IY=q-ÌrZr`tk�f-YmÌrd-Ó
- È km]�^skmfhcsZrn�/ ^�1wZo`�ZrYZ3jYmq-ÌrZr`tk�phY=Í�÷KË�csnak�f-Y=Ì\d
Ñ?/ K 1AZrYN@�]N^tÉ�p-Y?f
YmÌ\d
Ó
- ÷�Ëmcsnak¬Í�f�]N`4Y=fhc�k=pG[-]�cskm]�[-]NÌrp-^4p-ÒmÒm^sfGÏ�Z\É�phY�c / Ð 1´ÑmÎmË�c�ZrY=`bct]Dp-Í?ctkm]�ÌophÎ=Zrp-Ì�f-Ym]=/r��1´Ó
- E YmÌrd?÷KË�csnak�k=p
`4Òmkmf-Y=]_É.]=/ Ï	1´Ó
- E YmÌrd?`tf-É.]3Î�f
^t^sf�Ðl]DÍ�Ð¸f-^aÍm`¸Z\Y¤÷KË�csnak�k=pG[
]`/ q
1´Ó
- È km]�Ò=p-ÌrphcsphÌ / ç 1wf�nNn{Ëm^a`4Z\Y�f
YmÌ\dZ@�]_^sÉ.p-Y7p-Y=Í7`bf
É�]3ÎLf-^s^tf�Ð¸]NÍ 3IYmq
Ì\Zo`bk7Ð¸f-^aÍm`_Ó
- È km]�p�ïV^sZrnNp�ct]D` / Ò�g�1¯phY�Í]/ cs`�1Aph^s]3f-YmÌrd�g£f
ËmY=Í7Z\YR@�]N^tÉ�phYAÓ
- È km]�p�ïV^sZrnNp�ct]=/ Ù 1AZo`4Ymfhc�g£f
ËmY=Í?Z\Y¤÷KË�csnakAÓ
- i 3jåL3 _ Í�f�]N`4Ymf-c�n{f�Í�]�g£f-^�p�[
f-Zon{]_Ìr]N`s`¸Ëm[�ËmÌoph^4g£^sZrnNp�ctZr[-]3ZrY¤÷�Ë�canak�f-^6@�]_^sÉ�phYwÑctkmf
Ëmq-k7cskm]�Ô¡ê?>(Í�f�]N`�Ù£Ô¡ê?> èKphY=ÍmÎ�f�f-ØVÑ�ßDà-à-à�Ú�Ó
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É.É�f
Y�n_f-Y=`tf-Y=p-Y�c�Z\YD3IYmq
Ì\Zo`tkÕ`tÒ�]N]Nnak�Zr`
9
D
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êjkmf-Ym]NÉ.]3`t]{c êPph^tctZ\ctZrf-Y ö�d�ÌrÌrp-ÎmÌ\]D` î f-^aÍm`
� Â�'`E�+ G÷KË�canak ß�8-ømÓ ø ø�ß
Ó ø
3jYmq-ÌrZr`tk ßNæ-æ=Ó ç <
ì=Ó ø
@�]N^tÉ�p-Y ßNámß
Ó æ <�8mÓ 8Ö#phY=Ímp-^tZrY àmß
Ó ç 8�8mÓ\ß
��ÂL¿'GNÂL¿@J=¿VÀ
G÷KË�canak æ-æ
ømÓ ì ßNà�8mÓ ø
3jYmq-ÌrZr`tk æ-ç-à=Ó ì ßGâ�á=Ó <
@�]N^tÉ�p-Y æ-æ
ømÓ á ßDøhæ=Ó ìÖ#phY=Ímp-^tZrY 8hæ
<�Ó±â ì-ç=Ó ø
O�J@);Æ�J�+ G÷KË�canak ÒmÎmÉ�g£[�Ð æ-á=Ó ø ì=Ó±â
3jYmq-ÌrZr`tk ÒmÎmÉ�g£[ 8-ømÓ 8 ømÓ à
@�]N^tÉ�p-Y ÒmÎmÉ�g£[VÓ Òmg 8hæ=Ó ç æ=Ó áÖ#phY=Ímp-^tZrY Ò��hÒ�g£É ßNç=Ó ç ß
Ó ì
� + FVE�Â�+&J�Á�G÷KË�canak csÍm` :_Y=Ì\^ ßNçmß
Ó ø æ�â�Ó ø
3jYmq-ÌrZr`tk csÍm` :_Y=^tÌ à-ì=Ó 8 <=ß
Ó ø
@�]N^tÉ�p-Y csÍm` :_Y=Ì9Ó cs` ì-à=Ó æ 8�8mÓ±âÖ#phY=Ímp-^tZrY c � cNÓ cs` � Ó ca`_Ó `tY 8�<�Ó±â â�Ó ø
� E�+&J�Á�G÷KË�canak Ø�q

N
Ï

G
8hçmÓ á çmÓ ì

3jYmq-ÌrZr`tk Ø�q
N
Ð á=Ó±â ß
Ó æ

@�]N^tÉ�p-Y Ø�q
N
Ð ømÓ ø çmÓrßÖ#phY=Ímp-^tZrY Ø��hØ�Ï
N

ì=Ó ì ß
Ó <
��J7G*J +TG÷KË�canak É.Y

N
ß�8mÓ ç 8mÓ ç

3jYmq-ÌrZr`tk É.Y
N

ß-ß
Ó ø 8mÓ ì
@�]N^tÉ�p-Y É.Y

N
ß$<�Ó < <=Ó <Ö#phY=Ímp-^tZrY É.Y

N
ßNá=Ó 8 æ=Ó\ß

MwÁ�Æ�ÅLJ�ÀNÆTF"E	G÷KË�canak g£[�^s` :
SZ
Ï�k æ-à=Ó\ß â�Ó ì

3jYmq-ÌrZr`tk g£[
TD
` :

SZç
k æ
àmÓ á ßGâ�Ó ì

@�]N^tÉ�p-Y g£[�^s` :
SZç
k øhæmÓ�8 ß$<�Ó\ßÖ#phY=Ímp-^tZrY g�`
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Ï

ù
8hçmÓªâ ø�Órß
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E	G
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ç=Ó ì ç=Ó\ß
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C
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C
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ù
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M�ÀDÂGN G÷KË�canak Ò�ctØ�ÎVÍ�q øhá=Ó æ ßNç=Ó ì
3jYmq-ÌrZr`tk Ò�ctØ�ÎVÍ�q <
æ=Ó æ ßNç=Ó á
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1�� ��
��+$£YO?6��' àmÓ ç 8�Ó ì çmÓªâ æmÓ < çmÓrß ß
Ó < â�Ó ç ç=Ó < çmÓ æ
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E Y¬cskm]�fhcskm]_^3k=p-Y=Í�ÑLctk=].g£^t]DÜ
Ë=]_Y=n_d¤fhg¸p?Òmkmf
Ym]_É.]�Zr`3Y=fhc3ctkm].f
YmÌ\d¤É.]Dp-`tËm^t]�fhg¸Z�ca`3Z\É�×ÒLf-^tcsphY�n{]�csfScskm]�Ìrp-Ymq-Ë=p-q-]
Ó E Ym]�n_phY#]N`bctZrÉ.phct]!ctkm].ä;å·f-glp�Òmk=f-Ym]NÉ�].p-`KÐ¸]_ÌrÌ9ÑVp-`�Í�]N`sn{^sZrÎ�]DÍZrY�ö�]Dn�csZ\f
Y?ø�Ó±ø�Ó�R�]NnNphÌrÌLctk=phc41��r$ ��'�C e 	 h > � � � � � k $ �@?A�B'�1��r$ � ?6�B'�Ñ�Ð�km]_^s] � $ ��'lZo`lctkm]3`b]_c¸f-g
+±`bZrÉ.Z\Ìoph^Dñ�Òmkmf
Ym]_É.]N`�ctf��AÑ=p-Y=Í k $ �@?A�B'¸Zr`¸cskm]�Òm^sf-Î=p-ÎmZrÌ\Z\ced�ctk�p�c��¤É.]_^sq-]N`4Ð�Z\ctk��VÓö�csf-Ø-]D`�phY=Í�ö�Ëm^t]NY=Í�^aphY.Ù 8-ç-ç-æ�Ú=é=Y=Í�ctk�p�cAÐ�km]NYv��Zr` p�n{f
Y=`bf
Y=phY�cDÑ�Z�g � $���'VZo`Vcsp-Ø-]NYKcsf�Î�]Ictkm]`t]{c�fhg;n{f
Y=`bf
Y=phY�ca`jÐ�Z\ctk7ctk=]3`sphÉ.]3ÒmÌop-n_]3p-Y=Í�Ìoph^sd�Ymq-]DphÌ�`t]{cbcsZ\Y=q=ÑmphY�Í k $�� ?A�B'lZo`4Òm^tf
Ò�f
^bcsZ\f
Y=phÌctf¬ctkm]�g£^s]NÜ�Ëm]NY=n{d#fhg��VÑ�ctkm]NY³ctkm]?ä¯å	f-g�p�Òmkmf-Y=]_É.]�Zr`�`bZrq-YmZ\é�nNphY�ctÌrd�n_f-^s^t]NÌrphct]NÍRÙ � � � ð � ;
Úctf7phq
]�fhgIp-nNÜ
Ë=Zr`tZ�csZ\f
Y�Z\Y¤cskm]�cskm^t]N]�ÌophYmq
Ë=phq
]N`4cskm]_d�nakm]NnaØVÑ�Y=phÉ.]_Ìrd�i¸p-Y�ctf-Y=]N`t]-Ñ73IY=q-ÌrZr`tk#phY�ÍÖ¬p-Y=Ímph^sZrYwÓ È kmZo`KÉ.p-Ø-]D`�p�Ìrfhc�fhgj`t]_Y=`t]�Z\gjnakmZ\ÌoÍ�^s]_Y�é=Y�Í¬Z\gI]Np-`tZr]_^�csfSq-]_cKÒmÌop-n_]�phY�Í¤Ìrp-^td�Ymq
]Np-Ì`t]{cbcsZ\Y=q	Ù�[-f
Zrn_Z\Ymq�Ñ¯p
`bÒ=Z\^ap�csZ\f
Y�Ú�^sZ\q
k�c�ctk�phY­É�p-YmYm]_^DÓ0m�f-ct]?ctk=phc.p-q-]Sf-gKp-nNÜ�ËmZr`tZ\ctZrf-Y­^s]{g£]N^s`�ctfZrYmZ�csZrp-ÌAphÒ=Ò�]Dph^aphY=n_]Kf-g¯p.`bf
ËmY=Í?Z\Y7cskm]�nakmZrÌrÍ�ñ `4Òmkmf
Ym]{csZrn�ZrY�[-]_Y�csf-^sd-Ñ�Ymfhc�kmf�Ð ctkm]�nak=Z\ÌoÍSË�`b]D`4Z�cZrY7Z\cs`�Òmkmf-Y=]_É.Zrn�`td�`ecs]_Éãphg�ct]N^4ctk=phcNÓ
½L½ �,N"N.+9Æ�ÅpJmÀNÆ�ÂL¿'G�Æ9¿ JmÄAÀDÂ"U.J�ÀNÆ9Å G*N E	E�Å�Q	Á�E�Å-ÂVSL¿ Æ�ÀNÆ�ÂL¿
ä;å k=p-`NÑlf-g!n{f
Ëm^a`b]
Ñ¸p-Ì\^s]Np
Í�d	Î�]N]_Y Ë�`b]DÍ ZrY�cskm]D>�öSR n{f-É.É!ËmYmZ\ced�Î�d�i¸p-^bcs]_^ÕÙeßNà
ì�â-Ú [lctkm]Ð¸f-^sØ�fhg¯ö�k=Z\ÒmÉ�p-Y7p-Y=Í�ZVËm]�ÙbßNà
ì�8-Ú{Ñ�è�Ë�cbcs]_YmÌrf�nakm]_^�ÙbßNà
ì
ø-ÚjphY=Í7Þ�p-`s`t]_Ì;ÙeßNà
à-ç�ÚI`tkmf-ËmÌoÍ7phÌo`bf!Î�]É.]_Y�ctZrf-Y=]NÍ�ÓÈ k=phc¸`td�ÌrÌophÎmÌr]N`jZ\Y 3jYmq-ÌrZr`tkSnNphY�ÎL]�^s]_Òm^s]N`t]_Y�cs]NÍ�p-`lp�`t]NÜ�Ëm]_Y�n{]�f-gwÒmkmf
Ym]_É.]N`jÒmÌrË=`lp!`ecs^t]D`t`n{f
É.Ò�f
Ym]_Y�cNÑ¸cskm]�n_f
`bc?fhg�Ð�k=f
`t]#^s]_É.f�[�phÌKnNphY�ÎL]³n{f-É.ÒmËmct]NÍwÑlZo`7YmfhcskmZ\Y=q­Ym]NÐ�Ó 3PÏ�cs]_Y=Í�ZrYmqctk=Zr`Sctf2csf-Y=p-Ì�ÌophYmq
Ë=phq
]N`�ZrY�cskm]¬Y=phctËm^aphÌKÐ¸pGdRZr`?p­`tZ\É.ÒmÌr]#`bct]_ÒAÑlÎmËmc?Z\c?k=p
`�Ymfhc7Î�]N]_YwÑlctff-Ë=^�Ø�Y=f�Ð�Ì\]DÍ�q-]
Ñ�ÎL]_]NY7csphØ
]_Y7Î�]_g£f-^s]-Ñmp-Y=ÍSk�p-`�phÌr^s]Np-Ímd�Òm^tf�Í�Ë�n{]NÍÕÙ�`t]_]�ö�Ë=^t]NY=Í�^aphY�phY=Í7åw]N[-f�ÐÙ 8-ç-ç
æ
ÚbÚ�ctk=]¤Z\É.ÒLf-^tcsphY�c.^t]D`bË=Ì�c.ctk�p�c�phY >KöSR `td�`bct]NÉ g£f-^�Ö¬p-Y=Ímp-^tZrY·csk=p�cSÍ�f�]D`!Y=fhc.ct^sd2ctfZoÍ�]_Y�ctZ\g£d�cskm]3ËmY=Í�]N^tÌrd�Z\Ymq!ctf
Ym]�fhg p�`bd�ÌrÌrp-ÎmÌr]�nNphYSf
YmÌrd�Ðlf
^tØ�p-`¸Ð¸]_ÌrÌ�p-`lf-Ym]Kctk=phc�Í�f�]N`¸ZrÍm]_Y�ctZ\g£dctf
Ym]�ÎmË�c�Í�f�]N`�Ymf-c�ZrÍm]_Y�ctZ\g£d#[
f�Ðl]NÌr` �lR�]_Òmk=^sp
`bZrYmq�êIÔ(3 p-`�ä¯å	É.Zrq-k�c�`tf-ËmY=Í³`tËmÒL]_^té�n{ZophÌ [�ÎmË�c]_[
]_Y�Z\gm^t]NÒmkm^ap-`tZ\Y=q4Ímf�]D`wYmf-cA^s]N`tËmÌ�c Z\Y�p
ÍmÍ�Z\ctZrf-Y=p-Ì-phY�`bÐ¸]_^sZ\Y=q¸ÒLf�Ð¸]_^DÑ{Z�c;n_p-Y�^t]D`bËmÌ\cAZrY�p-ÍmÍmZ�csZ\f
Y=phÌÜ�Ëm]N`bctZrf-Ym×´p
`bØ�ZrYmq!ÒLf�Ð¸]_^DÓÔ¡Y¤phY�dSnNp-`t]-Ñ�f-Ëm^�ä;åÕg£^aphÉ.]_Ð¸f-^sØ�Zo`�phY�]{Ï�ct]NY=`tZ\f
Y?^ap�cskm]_^4csk=phY�p�`bZrÉ.ÒmÌr]�^s]_Ò=km^sp
`bZrYmq�Ó�ä=f-^]{Ïmp-É�Ò=Ì\]
ÑLÍ�]_csp-Z\Ìr]NÍ¬p-Y=phÌrd�`b]D`�f-gjp�Òmkmf
Ym]{csZrnNphÌrÌ\d�×´Î=p-`t]NÍN>�öSR `td�`bct]NÉën_phY¬ctkm^sf�Ð ËmÒ¬Òm^sf-ÎmÌr]_É�`ctk�p�c4Z�c¸Ðlf
ËmÌrÍ.ÎL]�Ë=`b]_g£ËmÌ�ctf�Ø�Ymf�Ð¢cskm]�ZrÉ.Ò�f
^bcaphY=n_]�fhgVò Z�gActkm]Nd.p-^t]�Y=fhclZrÉ.Ò�f
^bcaphY�cNÑ
ctk=]_d�n_p-YÎL]�Zrq-Y=f-^s]NÍ�Ó�ö�ËmÒmÒLf
`t].phY]>�öSR `bd�`bct]_Éëf-g�ct]NY�]N^t^a`�ZrY�Ím]Nn{ZoÍ�ZrYmq7Ð�km]{cskm]_^�ctk=]_^s]!Zo`�f-^3Zr`�Ymf-c3p
/ �(1wÎ�]_g£f-^s]�p!kmZrq-kS[
f�Ðl]NÌ9Ó	> Í�]Nn_Zr`tZ\f
YSZo`lcsphØ
]_YSctf.phÌrÐ¸pGd�`IZrq-Y=f-^s]�ctk=]KÒm^s]N`t]_Y�n{]�fhg `tË=nak?p / �(1jÙ�f-^phÌ\ct]N^tY�p�ctZr[-]NÌ\d
Ñhcsf�ZrÉ�ÒLf
`t]�Z\cs`lÒm^s]N`t]_Y=n_]�]_[
]_Y�Ð�km]NYSphÎ�`b]NY
c�Ú ò kmf�Ð	É�Ë=nak�ZrY�g£f
^tÉ�p�csZ\f
Y�Ð�Z\ÌrÌLÎ�]Ìrf
`bc�Î�d7Í�f-ZrYmq�`tf�.�^ld�é=Y=Í�ZrYmq�cskm]�ä;å2fhgP`bË�nak�p.n_f-Y�ct^ap-`bcNÑ�Ð�kmZonak�Zr`�^t]NÒm^s]N`t]_Y�ct]DÍ�Î�d�cskm]�^sËmÌ\]ÎL]_Ìrf�Ð�Ñm^t]D`b]Dph^anakm]_^a`jnNphY7É�phØ-]�p�ÎL]{cbcs]_^�ZrY�g£f
^tÉ.]NÍ�Í�]Dn{Zo`bZrf-YAÓ
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½7BÕ¾{¿VÀ
E�Á N Á�E�ÀNÆ9¿HS MPO FBJ�+9ÄHE	G
> `b]N^tZrf-Ë=`b×´Ì\f�f-Ø�ZrYmq³Ì\ZrÉ.Z�cap�csZ\f
Y�fhg�ä;å [�phÌrËm]D`SZo`�csk=p�c?ctkm]Nd�ph^s]¬^t]NÌrphctZr[-]¤^ap�cskm]_^Sctk=p-Y phÎ=`tfh×ÌrË�ct]
Ójè�f�Ð¸]_[
]_^DÑ cskmZo`�`ecsZ\ÌrÌ�phÌrÌrf�Ð�`�cskm]_É,ctf³ÎL]¤Ë=`b]DÍ­ZrY�`b]N[-]N^sp-Ì4p-ÒmÒmÌrZrnNp�csZ\f
Y=`_Ó E Ym]�]_Ï�p-É.ÒmÌ\]Zo`�n_f-^s^t]NÌrphctZrf-Y phY=p-Ì\d�`tZr`NÑK`tZ\Y�n{] �������S$�� ?���' C ��������$ @��V?���'¬p-Y=Í �������S$ ���	� $��D'y? ���	� $	�#'A'QC
�������S$ ���	� $ @
�D'y? ���	� $	�#'A'!g£f-^�p-Y�d @ > � Ójö�f2Z\g�Ð¸]�Ð¸p-Y
c.csf³`t]_]¤Z\g�ctkm]N^t]�Zo`�phY�d­n_f-^s^t]NÌrphctZrf-YÎL]{ceÐ¸]_]_Y?ä¯åjÑ�f-^jÌrf-q!ä¯åjÑ�p-Y=Í�`tf-É.]�f-ctkm]N^jÒ=p-^sp-É.]{ct]N^NÑ
Ðl]Kn_phY?Í�f!`tf�Ð�Z\ctkS^s]_Ìop�csZ\[
]�ä;å¬[�phÌrËm]D`_Ó

>�Y=fhctk=]_^3Ð¸pGd�csf�Z\Y�ct]N^tÒ=^t]_c3ä;å¢[�phÌrËm]N`�Zo`�n{f-É.Ò=p-^tZrYmqSctkm]NÉ Ð�Z�csk³fhctk=]_^�ä;åR[�p-Ì\Ëm]D`3n{f-É�×ÒmË�cs]NÍ�ctk=].`sphÉ.].Ð4pGd-ÓVämf-^�]_ÏmphÉ.ÒmÌr]-ÑVZ\Y·ö�]Dn�csZ\f
Y�ì7Ðl].Ð4phY�ct]DÍ¤csf�`t]_]�kmf�Ð ZrÉ.Ò�f
^bcaphY�c3ctf
Ym]N`Ð¸]_^s]#ZrY Ö¬phY�Ímph^sZ\YAÑlphY�Í�q-f-c?`bf
É.]#Y�ËmÉ�ÎL]_^Sg£f-^�ä;åjÙ�csf-Ym]D`sÚ{Ó¸Þ3Y=f�Ð�Z\Ymq·ctkm]�Z\É.ÒLf-^tcsphY�n{]#f-gZoÍ�]_Y�ctZ\g£d�Z\Y=q�[
f�Ðl]NÌr`NÑ�Ðl]3n{f
É�Ò�ph^s]NÍ�ä;åjÙ�[-f�Ð¸]_Ìo`sÚjÐ�Z\ctk�ä¯ålÙ�csf-Ym]D`sÚ{Ó È km]�n_Ì\f�`b]NYm]N`s`¸fhgwcskm]3[�phÌrËm]N``tkmf�Ðl]DÍ�csk=p�c�csf-Ym]D`4Ðl]N^t]3p�c�Ìr]Np
`ec�p
`4Z\É.ÒLf-^tcsphY�c�p-`4[
f�Ðl]NÌr`¸ZrY¤Ö¬phY=Í=ph^sZ\YwÓ
½@!N��ÂL¿¯Å +�Ä'GDÆ�ÂL¿
> ÌophYmq
Ë=phq
]KÉ�phØ
]N`4Ë=`t]3fhgPn{f
Y
cs^sp
`eca`lctf�n{f
Y�[
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