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Ú�QÛ{ÜL5Q`Ý�uEL\MNGwM�HI]YG-{i[UfUGEVnOnQ^eÎ[!a=Þ^]`ÝUMNOPuEL!V�L!QYf<HIGwuq]^Q^OPuEL!VmÞ^Jg[!vYVkG�{iM3VnG�L!fYM�Hg[~L
fUG�Mgu�JgOkÞ^HIOn[!Q9v�Ý�Þ�L5JIHIOPL5VfUOkß|G�JIG�Q�HIOPL5V4G�à�XYL5HIOn[!QYM�á$â=XYG-Hg[ãHI]^GäuE[!{iÞ^VnG�åUOzH�Ý�[!aÃHg]^G
G�à�XYL±HgOk[\QYM�L!QYfãHI]^G�e!GE[\{iG�HIJgÝäOnQ`æ![!Vnæ!GwfyRS[!açHIGEQ<Hg]^Gè{ÜL±Hg]^GE{ÜL5HIOPuEL5V¨Þ^JI[\v^VnGE{éu�L5Q
v�G�HIJgG�L±HgG�f�[\Q^VnÝ~v`Ý<Q`X^{iGEJgOnu�L5V¨{iGEHI]^[Uf^M�á7ê=Þ^Þ^Jg[!Þ^JgOPL±HIG-fUOnMgu�JgG�HgOkëwL±HgOk[\QYM�VnG�L!f�HI[
VnL!JIe\GWMIÝUM�HgGE{ÜM�[!a4ìbQ^[!QUíÇVnOkQ^GwL5J2îmG�à�XYL±HgOk[\QYM4Hg[Üv�G"MI[!Vnæ!Gwfyá^ï¿[Ü{iL!s!G@HI]YG�Q`X^{iGEJgOnu�L5V
HIJgG�L±Hg{iGEQ�H"aÌGwL!MgL5v^VnG!R7L!fUæ±L5Q�u�G�f<Q`X^{iG�JIOPuEL!V¨{iG�Hg]^[Uf^M"OnQÛuE[!Q±ð�X^Q�u2HIOn[!QÛñ�OzHg]ÛòOne!]
F.GEJIaÌ[!Jg{iL!QYu�G�lm[!{iÞ^X^HIOnQ^eÜ]YL�æ!G@Hg[Üv�G"L!Þ^Þ^VnOkGwfyáYó=QYM�HgJIX�u2HIXYJIGwf-e\JIOPf^M�R^L!f^L!ÞUHIOnæ`OzH�Ý\R
{"X^VkHIOne!JgOnf}{iG�Hg]^[Uf^M�R�L5Q�f�ÞYL5JqL5VnVkG�VkOPMI{ô]YL�æ!G�ÞYJI[±æ\GEQ-HI[èv|G"L5Q�GEõÜuEOkG�Q�HÃL5Þ^ÞYJI[�L!uq]Sá
óQYMNHIJgXYu2HgX^JgG�fäe\JIOPf^MÃL5JgG"JgG�à�X^OnJIGwf+v`Ý-Hg]^Giu�[!{iÞ^VnG�å+e\GE[!{iGEHIJgOkGwMEáÈê=f^L!ÞUHIOnæ`OzH�Ý�]YL\M
HI[�v�GWXYMIG�f�HI[�JIGwfUXYuEG=Hg]^G�u�[!{iÞ^X^HgL±HgOk[\QYL5VyuE[\MNH�GwMNÞ|G�uEOnL!VkVnÝiaÌ[!J�HI]YJIG�G�í�fUOk{iG�QYMNOn[!Q�L5V
MNOn{"X^VPL±HgOk[\QYM�áwö7OnQYL5VnVkÝWHg]^G�XYMNGm[5aYv|[5Hg]"{3X^VzHgOke\JIOPf�{iGEHI]^[Uf^M.L5Q�f�òOne!]�F.GEJIaÌ[!Jg{iL!QYu�G
lm[!{iÞ^XUHgOkQ^e�[!Q-{ÜL!MgMNOnæ!G�VkÝ�ÞYL5JqL5VnVnGEVÈ÷+Ú�÷äâ¦{ÜL!uq]^OnQ^GwM¨OPM�OkQYf^OnMIÞ�G�QYMgL5v^VnG=Hg["JgG�fUX�u�G
HI]^G�uE[!{iÞ^XUHgOkQ^eiHgOk{iG\á

ïd[Ïv^JIOnQ^eÏHI[\e!G�Hg]^GEJ-HI]YG~aÌGwL±HgX^JIGwM�{iG�Q\HgOk[\Q^G�f�L5v|[±æ!GÎHI]^GãÞ^Jg[!e!JqL5{øÞYL\uqs�L!e!G
ùmúüû ý5þ7]YL!M�v|GEG�QÎfUGwMNOne!Q^Gwf+fUX^JgOkQYeÜHI]^G"VnL\M�HÃf^G�uEL\fUG!á�ÚÇHÃÞ^Jg[±æ`Onf^G�MLÜÞYVnL5HNaÌ[!Jg{ôaÌ[\J
HI]^G"f^OnMgu�JgG�HgOkëwL±HIOn[!Q+L!QYf}HI]^G3MN[\VkXUHgOk[\Q�[5a�ÞYL5JIHIOPL5V¿fUOzßÈGEJgGEQ�HgOnL!VdG�à�XYL5HIOn[!QYM[!Q�ÞYL5JqL5Vkí
VkG�V�uE[!{iÞ^XUHgGEJqMEá.ï4]^G�s\GEJgQ^GEVm[5a+ù�úô]YL!M"JIGwL!uq]^Gwf�Lä{ÜL±HgX^JgG�M�HqL±HgG-L5Q�fÿM�HqL±HgG�íÇ[5açí
HI]^GEíÇL!JNHWQ`X^{iGEJgOnu�L5V.{iG�HI]Y[`fYM�uEL!QÎv|GiL!Þ^Þ^VnOkGwfäHg[+u�[!{iÞ^VnG�åãL5QYfÎJIGwL5Vkí¤ñ�[!JgVnfäÞ^JI[\vUí
VkG�{iM�á`êÞ^Þ^VnOPuEL±HgOk[\QYM�Hg[�HI]YGÃh=L�æ`OnGEJIí�_`HI[!s\G�M�Gwà�XYL±HgOk[\QYM�ñ�OkHI]ÜHgX^JIvYX^VkG�QYu�GÃ{i[`f^GEVnOkQ^e�R
HI[ÎuE[!{"vYXYM�HgOk[\Q<Þ^JI[\v^VnGE{ÜMERSHI[+H�ñ�[5íÇÞ^]YL\MNG��Y[±ñ�R7fUGEQYMIOkH�Ý~fUJgOkæ\GEQ��Y[±ñ L5Q�f<{"X^VkHIOkí
u�[!{iÞ|[!Q^G�Q�H¿HgJgL!QYMNÞ|[!JIH.OkQ�Þ�[\JI[\XYM¿{�GwfUOPLÃL!QYf�Hg[���[±ñÿOkQ3aÌJqL!u2HgX^JgG�f�Jg[UuqsW]YL�æ!Gmv�G�GEQ
JIGwL5VnOkë�G�fyR^MIGEG�L5VPMI[}û �UR��±þÇá
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Ú�QèHI]YOnM4ÞYL!Þ�G�J4ñmG@JIG�Þ�[\JNH4[!Q}MN[\{iGÃ[!aSHI]^GWJgG�uEGEQ�H4f^GEæ!G�Vk[\Þ^{iGEQ�HgM�á�Ú�Q�_`Gwu2HgOk[\Q	�

fUGEæ\GEVn[!Þ^{iGEQ�HqM¨[!aSHI]^G@ÞYL!JgL!VkVnGEV|L5Vne!GEvYJgL!Onu�{3X^VkHIOne!JgOnf-MN[\Vkæ\GEJÃû �±þyL5JgGÃf^OnMgu�XYMgMIG�fyáU_`G�u�í
HIOn[!Q�
ÎOPMÜfUGEæ\[5HgG�f�Hg[ãHI]^G�ÞYL!JgL!VkVnGEV4MN[\Vkæ`OnQ^eã[5aÃG�Oke\GEQ`æ±L5VnX^G}Þ^JI[\v^VnGE{ÜMEá$_`Gwu2HgOk[\QÛý
JIG�Þ�[\JNHqM¨[\Q�L�Þ|[!Jg[!XYMm{iG�fUOPL�L5Þ^Þ^VnOPuEL±HgOk[\Qèñ�OkHI]-MIÞ|G�u�OPL5V|GE{iÞ^]�L!MIOnMm[!Q-ÞYL5JqL5VnVkG�VYÞ|GEJIí
aÌ[!Jg{iL!QYu�G\á�_`Gwu2HgOk[\Q��<Þ^JgG�MIGEQ�HgM-L�ÞYL!JgL!VkVnGEV=L!Þ^Þ^VnOnu�L±HgOk[\Q HI[Ïf^GEQYMIOzH�ÝpfUJgOnæ!GEQ���[±ñ
OkQÏÞ�[\JI[\XYM�{iG�f^OnLYá.ö7OnQYL5VnVnÝ!R.OkQ _`G�u�HIOn[!Q�~L5Q9L5Þ^Þ^VnOPuEL±HgOk[\Q�HI[ÎHI]^G�h=L�æ`OnGEJIí�_`HI[!s\G�M
G�à�XYL±HgOk[\QYM4ñ�OkHI]}HIX^Jgv^X^VnGEQ�u�G�{i[UfUGEVnOkQYe�OPM�e\Okæ\GEQSá
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KmGwMNOPfUGwM$u�VPL!MgMNOPuEL!VSìÌ[\J�e!GE[\{iG�HIJgOPu�î7{"XYVzHgOke\JIOPf�{�GEHI]^[Uf^M¨Þ^X^JgGEVnÝ3L!Vke\GEv^JqL5OPu¨{3X^VkHIOne!JgOnf
{�GEHI]^[Uf^M+ì�ê=÷Îx�îèL5JgG}fUGwMNOnJqL5v^VnG�aÌ[\Ji{iL!Q`ÝÿJIGwL!MI[!QYM�á.ê=÷Îxéu�[\QYMNOPfUG�JgM�[!QYVkÝ�Hg]^G
M�HgOzßÈQ^G�MgM4{ÜL±HgJIOkå�L5QYf�Q^[�e!GE[\{iG�HIJgOPu=OnQUaÌ[!Jg{ÜL±HgOk[\Q�OPMmQYGEG�f^G�fyáUÚÇH�]YL\M¨Hg]^GWÞ�[!HIG�Q\HgOnL!V
HI[�MI[!Vnæ!G�GEæ!G�Q3æ\GEJgÝ"u�[\{iÞ^VkOPuEL5HIGwf"Þ^Jg[!vYVkG�{iM�á5ö^XYJNHg]^GEJg{i[!JgG4êÃ÷Îx�uEL5Qiv|G�XYMIG�f3OkQÜL
e!GE[\{iG�HIJgOPu={3X^VzHgOke\JIOPf}L!MmHI]^G�uE[\L5JqMIGÃe\JIOPf�MI[!Vnæ!G�J�á`ê»HI]^OnJqf�Þ|[!OnQ�H4[!a¿OnQ�HIGEJgG�MNH�OnM�Hg]^G
u�[!XYÞ^VkOnQ^ei[5a.{"XYVzHgOke\JIOPf�{iGEHI]^[Uf^M�ñ�OkHI]+L!VkJgG�L\fUÝÜG�åUOPM�HgOkQ^eiÞ^Jg[!e\JgL!{ÜMEáUï4]^G�MI{iL!VkVnG�MNH
Þ�[�MIMIOkvYVkG�OnQ\HgGEJIabL!uEG*) HI]^G}{ÜL±HIJgOkåÛOzHqMNG�Vza+)pOPMÜL5VnJIGwL!fUÝ<aÌGwL!MIOkv^VnG}aÌ[!JÜê=÷~xDL!QYfÿHg]^G
MN[\Vkæ\GEJ4]YL!M4QY[�OnQ�HIG�JgL\u2HIOn[!Q}ñ�OkHI]}HI]^G�e\GE[\{�GEHIJgÝ!á

ï4]^GèM�HqL5JIHIOnQ^e�Þ�[\OkQ�H�aÌ[\J�[!X^J�Þ�L5JqL5VnVkG�V$ê=÷Îx�OPMWHI]^G-,�VzHgGEJgOkQ^eäêÃ÷Îx ìböUêÃ÷Îx�î
v�Ý�o<L5e!QYGEJ=û 
^R.�/��þÇá!ï4]^G{ÜL5OnQÜOPfUG�LWOPM�Hg["uq]^[`[\MIG�aÌ[!J¨GwL!uq]iQ^[UfUG=L!Þ^Þ^Jg[!Þ^JgOPL±HIG4ÞYL!OkJqM
[5a�ÞYL!JIG�Q\H}Q^[UfUG�M�aÌ[!J}GEæ\GEQ�HIX�L5V=G�VkOn{iOkQ�L±HIOn[!Q�ñ�]^OPuq] GEQYMIX^JgG�M}LÛuEGEJIHgL5OnQ�,YVkHIG�JIOnQ^e
u�[!Q�fUOzHgOk[\QpL5QYf9VnG�L!fYM�HI[�G�å^L\u2HIQYG�MgMÜ[!Q L<e!Onæ!G�Q MIX^vYMIÞYL\u�G!á$ï4]YG+v�GwM�H�Þ�L5OnJgMÜL!JIG
MNG�VkGwu2HIGwfèHg[ÜGEVnOk{iOnQYL±HgGWHI]^G�uE[!JgJIGwMNÞ|[!QYf^OkQ^e�Q^[UfUGwM10`Hg]^G�MIG�ÞYL5JgGEQ�H�Q^[UfUGwM4Þ�G�JgMIOnMNH�[!Q
HI]^G}Q^G�å`HÜu�[�L5JqMNG�J�e!JgOnf<VnGEæ\GEV4L5QYfÛJIGwM�HgJIOPu2HgOk[\QÿL5QYfÿÞ^JI[\Vk[\Q^e\L5HIOn[!Q�{ÜL±HgJIOkå�GEQ�HIJgOnG�M
ñ�OzHg]�OnQYfUOnæ�OPfUXYL!VkVnÝÜuEL!VnuEX^VnL5HIGwfÜæ±L5VnX^G�M�L5JgG=OnQYMNHgL5VnVnG�fÜv|G�H�ñ�GEG�QèHI]YG=Q^[UfUGwM�L!QYfiHg]^GEOnJ
ÞYL5JgGEQ�HgM�áÈï4]^G"JgG�uEX^JgMIOnæ!G"L!Þ^Þ^VnOnu�L±HIOn[!Q+[!a$HI]YOnM@Þ^Jg[Uu�G�MgMÝ`OnGEVPf^M@Lèe!JgOPf+]^OnGEJqL5Jquq]�Ý-[!Q
ñ�]^Onuq]+MNHgL!QYf^L5Jqfè{3X^VkHIOne!JgOnf}L5Vne![\JIOkHI]^{ÜM�u�L5Q}v�G�JgG�L!VkOnëEGwfyá

ö^[!J�ÞYL5JqL5VnVkG�VkOnëEOnQ^eãHI]YOnM-öUê=÷Îx:MIGEæ\GEJqL5VL!fYfUOzHgOk[\QYL5VÃM�HgGEÞYM�]YL�æ!G�Hg[ÿv�G~fU[!Q^G\á
_`OkQ�u�G�HI]YG}G�VkOn{iOkQ�L±HIOn[!Q [!a@LãQ^[UfUG+OnQ2�YX^G�QYu�GwMiOzHqMÜQ^GEOne!]`v|[!Jg]^[`[UfyR�L5QYfÛHI]`XYMiHg]^G
aÌ[!VnVk[±ñ�OnQ^e�MIGEVnG�u2HgOk[\QYM�aÌ[\J¨G�VkOn{iOkQYL5HIOn[!QSR!HI]^G@uEL!JgfUOnQYL!V^Þ�[\OkQ�HmaÌ[!J�Hg]^G=ÞYL!JgL!VkVnGEV�öUê=÷Îx
ñ�OkVnV^v|G�HI[�v^JgG�L!s�X^ÞiHg]^OnM¨MNGwà\XYGEQ�HIOPL5VU[\JgfUG�J�OkQèLWMIX^OkHgL5vYVkG�ñ4L�Ý!á5âÃX^G�Hg[WHI]^GVn[UuEL!VkOkH�Ý
[5a@HI]^GäfUOnJgG�u2HÜOnQ2�YX^G�QYu�G+[!aWLãQ^[UfUG\R$[!XYJèL5Þ^Þ^Jg[\L\uq]Ûñ�OnVkVÃfUOkæ`OPfUG�HI]YG+Q^[UfUG�MiOnQ�HI[
H�ñm[�u�VPL!MgMNGwM13\HI]^[�MNG@ñ�]^OPuq]-L!JIGÃOkQ2��X^GEQYuEG�f-fUOkJgG�u�HIVnÝÜv`Ý�QY[`f^G�M�[!Q-[5HI]YGEJ�Þ^JI[UuEG�MgMN[\JgM
L5QYfiHg]^G@JIGwM�Hwá!op]^G�JIGwL!M�Hg]^G@VnL5HNHIG�J�u�L5QÜv|GÃG�VkOn{iOkQ�L±HIGwfÜVn[`u�L5VnVkÝi[\QèG�L\uq]ÜÞ^JI[UuEG�MgMN[\J�R
HI]^G�Þ^Jg[Uu�GwMIMIOkQYe3[!adHI]YG4,YJgMNH[!QYG�M4Q^G�G�f^M�LiMIÝ�Q�uq]^JI[\Q^Onë�L±HgOk[\QSáUï4]^GEJgG�aÌ[\JIGWL�ÞYL5JqL5VnVnGEV
e!JqL5Þ^]}u�[!Vn[!JgOnQ^e3{iGEHI]^[Uf}OnMXYMNGwf<û657
±þÇá`öY[!J4aÌX^JIHI]YGEJ=fUGEHgL!OkVPM�MNG�GÜû �5þ¤á

ö¿OnJqM�H�JIGwMNX^VkHgM"[5a�Hg]^G-QYGEñ ÞYL!JgL!VkVnGEV�öUê=÷Îx6L!JIG�[!vUHqL5OnQ^G�f�v`Ý<G�å^L!{�OnQ^OnQ^eäHg]^G
cdL5ÞYVnL\u�G¨[\Þ�G�JgL5HI[\Jd[!Q"HI]^G�X^Q^OkH$MIà�XYL!JIG¨ñ�OzHg]�LHIGEQ�MN[\J¿Þ^Jg[UfUXYu�H7{iG�MI]-ì�uEL!VkVnG�f98;:=<*>�?1@:A>2<CB;DE?;FG8HB�î.L!QYf"[\Q"Hg]^GMI]YL5Þ|G4[5a|c¿L5s\G4_�Hwá±o~[\VzaÌe�L5Q^eÜì�êXYMNHIJgOnL�î¿ñ�OzHg]�L!Q3X^Q�M�HgJIXYu�í
HIX^JgG�f3{iG�MI]�aÌJg[!{ LÃe!JgOnf"e!GEQYGEJqL±HI[\Jmì�>2I�8*:A<*>�?1:=>2<CB;DJ?;FG8HB�î�á!ï4]^G4M�HgJIXYu�HIX^JgG�f3{iG�MI]"OPM
fUOnMNHIJgOnv^XUHIGwf"v`Ý�L@MNÞ|G�uEOnL!V`Vk[�L!f�v�L5VPL5QYuEGEJ¿HI[�L!uq]^OnGEæ\G$HgGEQYMI[!J7Þ^Jg[`f^XYu2H�VnOks\GmÞ^Jg[Uu�GwMIMI[!J
u�[!Q�,Ye!X^JqL±HgOk[\QYM�R!Hg]^G�X^QYMNHIJgXYu2HgX^JgG�f-{�GwMN]}OPM�fUOnMNHIJgOnv^XUHIGwf�v`Ý�tG�u�XYJgMIOkæ\G�lm[\Jgf^OkQYL5HIG
KmOPMIG�u2HgOk[\QSá.ö^[!J�L5Q^OPMI[5HIJg[!ÞYOnui{i[UfUGEV4Þ^Jg[!vYVkG�{iM�HI]^G-G�à�XYL5HIOn[!QKMLONPNEQ!LSRHRUTWV9OPM
MN[\Vkæ\G�f-ñ�OzHg]-Hg]^G�L5QYOnMI[5HgJI[\Þ�ÝiÞYL!JgL!{iG�HIG�JXK�á
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ï¿L!v^VkG�5q3`ï4]^G=u�[\Q`æ!GEJge!G�QYu�G4JqL±HgG=fUGEÞ|GEQ�f^M¨[\Q^VnÝ3ñ�G�L!s�VnÝ�X^Þ�[\QÜ{iG�MI]èñ�OnfUHI]Îì�M�HgJIXYu�í
HIX^JgG�f+e\JIOPf}[!QäLr5P�±å�s�Þ^Jg[Uu�G�MgMI[!J=uE[!Q2,Ye\X^JqL±HIOn[!QdR^X^QYMNHIJgXYu2HgX^JgG�f�e!JgOPf�[!Qf57�qsiÞ^Jg[5í
u�G�MgMI[!JqMgî�á

ö¿OneYá�5MN]^[±ñM�HI]YL5H$HI]^GÃMN[\Vkæ\GEJ�OPM$æ!G�JIÝ"JI[\v^XYMNH$ñ�OzHg]ÜJIGwMNÞ|G�u�H$HI[WHg]^Gæ±L5JgOnL5HIOn[!Qi[5a
HI]^G�L5QYOnMI[5HgJI[\Þ�ÝiÞYL!JgL!{iG�HIG�J�áUï4]^GWu�[\Q`æ!GEJge!G�QYu�GÃJgL5HIG@OnM4v|[!XYQYfUG�f-v`Ýut^áv57��GEæ\GEQèaÌ[\J57�cs@Þ^Jg[Uu�GwMIMI[!JqM.L5QYf3HI]YG=MN[\VkX^HIOn[!Q�HIOn{iGOnM$Q^G�L!JIVnÝ�OnQYfUGEÞ|GEQ�fUGEQ�H¨[!a|Hg]^OPM�ÞYL5JqL5{iGEHIGEJ70
HI]^OPM�]^[\Vnf^M�aÌ[\J�Vk[±ñ�Vk[�L!f-X^Þ}HI[�aÌX^VnVdVn[\L\f�GEåUL!{iÞ^VkGwMEá

hG�å`Hñ�GWGEæ±L5VnXYL±HgGWHI]^G�à�XYL!VkOkH�Ýè[!a¿Hg]^G�ÞYL5JqL5VnVnGEVnOkëwL±HIOn[!Qdá`ö7OnJgMNHñ�G�u�[!Q�MNOPfUGEJ4Hg]^G
MNÞ|GEGwfUX^Þ�ñ�]^GEJgG¨Hg]^G4MIL!{�G�Þ^Jg[!v^VnGE{ OPM.MN[\Vkæ\G�f"[!Q3f^OzßÈGEJgGEQ�H.Q�XY{"v|GEJqM¿[!aYÞ^Jg[Uu�G�MgMI[!JqMEá
ï¿L!vSáO�èOkQ�fUOnu�L±HgG�M@L5QÎL!Vk{i[\MNHÃuE[!QYMNHgL!Q\HWu�[\Q�æ\GEJge!G�QYu�G�JqL±HgG"L5QYf+HI]^GiMN[\VkX^HIOn[!Q�HIOn{iG
fUG�uEJIGwL!MIG�M.Q^GwL5JgVkÝ�ÞYJI[\Þ�[\JNHgOk[\QYL5V`Hg[�HI]^G=Q�XY{"v|GEJ$[!a|Þ^Jg[Uu�GwMIMI[!JqMEá!_UG�u�[\QYf�ñmG�Vn[`[!s�L±H
HI]^GiMIu�L5VnGEX^ÞÎOkQãï¿L!vSáS
Yá�Ú�Q~Þ^JqL!u2HgOnuEG�Hg]^G�MguEL!VkG�X^ÞäOPM=[!açHIG�QÎ{i[!JgG"On{iÞ�[\JNHqL5Q�H=Hg]YL5Q
HI]^GÜMIÞ�G�G�fUX^Þ�MIOkQ�u�G�VnL!JIe\G3ÞYL!JgL!VkVnGEV�uE[!{iÞ^XUHgGEJqM@L!JIG�{ÜL5OnQ^VnÝäXYMIG�fÎHI[+MN[\Vkæ\GEJ@VnL!JIe\GEJ
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parameter dependency for AVGCONV (PE 16x8, cm3)
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parameter dependency for CLOCKLS (PE 16x8, cm3)

16785409 unknowns
4198401 unknowns
1050625 unknowns
263169 unknowns
66049 unknowns
16641 unknowns
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ï¿L!v^VkGX
�35F�L5JqL5VnVkG�V\Þ|GEJIaÌ[!Jg{ÜL5QYuEG¨aÌ[\J$MIu�L5VnG�f�u�[!{iÞ^X^HgL±HgOk[\QYM4ìbuE[!QYMNHgL!Q\H�Vn[\L\f"Þ|GEJ$F`{|3
M�HgJIXYu�HIX^JgG�f}uEL\MNG-57
�5Pt/tqt"X^Q^s`Q^[±ñ�QYM�RUX^QYMNHIJgXYu2HgX^JgG�f}uEL!MIG-5q57tqtqt/t�X^QYs�QY[±ñ�QYMgî�á
Þ^JI[\v^VnGE{ÜM�OnQYM�HgG�L\fÜ[5ayJgG�fUXYuEOkQYeWHI]^G@u�[!{iÞ^X^HgL±HgOk[\QYL5V^HIOn{�G\á�ê=e\L!OkQiHg]^G=u�[\Q`æ!GEJge!G�QYu�G
JgL5HIG�OPM3ìbQ^G�L!JIVnÝ^îuE[!QYMNHgL!Q\H@L5QYf�Hg]^GiMN[\VkXUHgOk[\Q�HIOn{iG3OnQYu�JgG�L\MNGwM[\Q^VkÝ}v`Ý+LÜabL!u�HI[\J=[5a
L5v|[!XUH}��aÌJg[!{~�-X^ÞãHg[f57�cs-Þ^Jg[Uu�G�MgMI[!JqMEá��ÃQ^VnÝäOnQã]YOke\]^VkÝãL5Q^OPMI[5HIJg[!ÞYOnu�uEL\MNGwMWOzH�OPM
Q^[5H¨Þ|[\MgMIOkv^VnG4HI[�]Y[!VPf�HI]^GGEå`HIJgGE{iGEVnÝ"e\[�[Ufiu�[\Q`æ!GEJge!G�QYu�G�JqL±HIGwM.aÌ[!J¨VnL!JIe\GEJ.Q`X^{"v|GEJqM
[5a.Þ^JI[UuEG�MgMN[\JgM�á

o~Gi]YL�æ\G3MIGEGEQãæ!G�JIÝ�Þ^Jg[!{iOPMNOnQ^e-aÌG�L5HIX^JgG�M@[5amHI]^GiQ^G�ñ ÞYL!JgL!VkVnGEV.öUê=÷~x�á¿lm[!{�í
ÞYL5JgG�f�ñ�OzHg]-Hg]^G�JgG�MIX^VzHqM�Þ^JIGwMNG�Q�HIG�f-OnQãû �±þSñ�GW]YL�æ!G@JIGwL5VnOkë�G�f-MNX^v�M�HqL5Q�HIOPL5VyOn{iÞ^JI[±æ\G�í
{�G�Q�HgMÃv�Ý�LiabL\u2HI[\J=[!a��ÜHI[u
èOkQ+Hg]^G"Þ|GEJIaÌ[!Jg{ÜL5QYuEG!á|hGEæ\GEJIHI]^G�VkGwMIM�RUaÌX^JIHI]YGEJ@{�[UfUG�V
Þ^JI[\v^VnGE{ÜM3ìbG!á|eYá\ð�X^{iÞ^OnQ^e}uE[`G�õèu�OnGEQ�HgM@L5Q�fäu�[\Q�æ\G�u�HIOn[!Q�î�MI]^[\X^Vnfäv�G�G�å^L5{iOnQ^G�f+HI[
G�åUÞ^Vn[!JgGWHI]^G�v|GEQYGH,^HqMÃL!QYf}HI]^G"VkOn{iOzHqL±HIOn[!Q�M[5a.Hg]^G�Q^G�ñ»{iGEHI]^[UfyáÈê�HHI]YG"GEQ�f�JIGwL5V
ñm[\JIVPf�ÞYJI[\v^VkG�{ÜM�MI]^[\X^Vnf}v|G�MN[\Vkæ\G�fyá

ï4]^G=L!f^æ�L!Q�HgL5e\G�M¨[5aÈHI]^G@Ú�K4÷6t=_�ac�qtqt/t�_UFÛL!JIG�OkHgM\�"xWK9Q^[UfUGwM$ñ�]^OPuq]èG�QYL5v^VnG
æ!GEJgÝ�VnL!JIe\G3MIGEJgOnL!V7u�L5VPu�X^VPL±HgOk[\QYM=aÌ[!J�MNG�æ!G�JgL!V¿u�[\{iÞYL5JgOnMI[!Q�M=L5Q�f+HI]YG�VPL5Jge!G3{iGE{i[!JgÝ
[!QèHg]^GW{ÜL5Q`ÝÜÞYL5JqL5VnVnGEV|Q^[UfUG�M�GEQ�L5v^VnG�M�XYM�Hg[�fU[�æ±L5JgOk[\XYMmG�åUÞ�G�JIOn{iGEQ�HgM�ñ�OkHI]}{iOkQ^[\J
{�G�{i[!JgÝèVkOn{iOzHqL±HgOk[\QYMEá�êVnJIGwL!fUÝèOnQ}HI]^G�ÞY]YL!MIGW[5a�fUGEæ\GEVn[!Þ^{iGEQ�HL�VnL!JIe\G�L5{i[!X^Q�H�[5a
u�[!{iÞ^X^HIOnQ^eiHIOn{iG�[!Q}{iL!Q`ÝèÞ^Jg[`uEG�MgMN[\JgMmOPM�JIGwà�X^OkJgG�fSá
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MN[\VkOPfÿ{iG�uq]�L5Q^OPuEM}û ���wþÇá7ò=GEJgG!R7HI]YG}L!Þ^Þ^VnOnu�L5v^OnVkOkH�ÝÿL5Q�f��YG�åUOnv^OnVkOkH�Ý�[5aHg]^G	,YQ^OkHIG}GEVkí
GE{iGEQ�Hè{i[UfUX^VnG}OPMÜOnVkVnXYMNHIJqL±HgG�fÏ[!QÏHI]^G�aÌ[\VkVn[±ñ�OkQYe~{i[UfUGEV=Þ^JI[\v^VnGE{�OnQ GEOne!GEQ`æ±L5VnX^G
u�[!{iÞ^X^HgL±HgOk[\QYM�á

cSG�H��������\R��-T!�2�M
�v�G�LifU[\{iL!OkQdáUo~G�MI[!Vnæ!G@HI]YG�GEOne!GEQ`æ±L5VnX^G@Þ^Jg[!v^VnGE{�3����IODèì. \¡C�M¢£¡Çî\¤	¥�¦±ì#��î\§��¨8*>�?;©�:ª©�FG:
«
¬®   ¡�¯ }° �/±	T!¢ ¡

«
¬   ¡ ° �/±�� ° ¤�¥ ¦ ì#��î*²

ï4]^OnM=u�[!JgJgG�MIÞ�[\QYf^M¨HI[iHI]YG�GEOne!GEQ`æ±L5VnX^G@Þ^Jg[!v^VnGE{
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fUOzHgOk[\QYM�á`ï4]`XYM�R`ñmG@s`Q^[±ñÁL3Þ^JgOk[\JIO�HI]^GJ,YJqMNHmHgJIOnæ`OnL!V�G�Oke\GEQ^ÞYL!OkJ& \¸J¹º5@L!QYf�¢�¸JT�tYá
h[5HgG@HI]YL5HmHg]^OnM4JgG�MIX^VkHgM�OnQ}L�MNOnQ^e\X^VnL!J�MNHIOkßÈQ^G�MgM�{iL5HIJgOzåÎìbñ�]^OPuq]SRU]YL!M4MIGEæ\GEJgGÃu�[\QYMIG�í
à\XYGEQYuEG�M�aÌ[!J4Hg]^G�MI[!VnXUHIOn[!Q}Þ^Jg[`uEG�MgMgî�á

ï4]^G�GEOne!G�Q^{i[`f^G=L5Þ^ÞYJI[�åUOn{iL5HIOn[!QYM.L!JIGuE[!{iÞ^XUHgG�fiv`Ý3LWv^Vn[Uuqs"OnQ`æ!GEJqMIG�OzHgGEJqL±HIOn[!Q
ñ�OzHg]3L=aÌX^VkV^tOzHgë�í�xWL5VnGEJgs�OnQ�[\JNHg]^[!e\[!QYL!VkOnë�L5HIOn[!QWOkQ3GEæ\GEJgÝWMNHIG�ÞSá5_�HgL!JNHgOkQYeaÌJg[!{ OnQ^OzHgOnL!V
e!X^GwMIMIG�Mf»  ¦ �P²¼²v²v��» X½�RUñmG�Þ|GEJIaÌ[!Jg{ HI]YGWaÌ[!VnVk[±ñ�OnQ^eiL5Vne![!JgOkHI]^{�3
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ö^[!JÃHI]YG�MI[!VnXUHIOn[!QÎ[5a$Hg]^G3VnOnQ^G�L!JÃÞ^Jg[!vYVkG�{iM�R|ñmG3XYMNGiLZ,Yå`GwfäQ`X^{3v�G�J@[!a$ÞYL5JqL5Vkí
VkG�Vd{"XYVzHgOkÞ^VnOPuEL±HgOkæ\G"{3X^VzHgOke\JIOPf�u�ÝUu�VnG�M=ñ�OzHg]ÎTWJgÝ�Vn[±æ�L\uEu�G�VkG�JgL5HIOn[!Q+L5Q�fäxWL5X�Ð!í�_`G�Onf^GEV
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ö7Oke�áC�23Yï4]YG�5/5�Hg]-G�Oke\GEQ^{i[UfUG�  ¦C¦ [!a7VPL5s\G�lm[\QYMNHgL5Q�u�G!RYx@G�JI{ÜL!Q�Ý\á
MN{i[`[5Hg]^GEJwRYñ�]^G�JIG�ñ�G�Þ^Jg[5ð�Gwu2H=OnQäG�æ!GEJgÝ-MNHIG�Þ�HI]^G�MN[\VkX^HIOn[!Q+[!Q�Hg[ÜHI]^G3MNÞYL\u�G�ñ�]YOnuq]
OnM�[\JNHg]^[!e\[!QYL!VYHg[-  ¸ á

ê=M$L!Q�GEå^L5{iÞ^VnG!R5ñ�G�Þ^JgG�MIGEQ�H.HI]^GÞ�L5JqL5VnVkG�VUJIGwMNX^VkHgM$[5a|HI]^GG�Oke\GEQ^{i[UfUGuE[!{iÞ^XUHqL±í
HIOn[!QYM�[!Q-L"fU[\{iL!OkQ-JIG�Þ^JgG�MIGEQ�HIOnQ^e�Hg]^G@MIX^JIabL!uEG=[5aSVPL5s\GWlm[\QYM�HqL5QYuEG!RUx@GEJg{ÜL5Q`Ý!á`ï4]^G
MN]YL!Þ�G�[!a.HI]^G�G�Oke\GEQ^{i[UfUG�  ¦M¦ OPM�æ`OnMIXYL5VnOnëEG�f}OnQäö7Oke�áS��ìÌX�MNOnQ^e�ú�Ñ�Ò�Ó�ÔAû �/��þÌî2R^Hg]^G,YJgMNH�5P��GEOne!G�Q`æ�L!VkXYG�M4L5JgGWVkOPM�HgG�f}OnQ�ï7L5vdá��Uá

VnGEæ\GEV � 
 ý �
G�VkG�{�G�Q�HgM 57t�5P
�57� ý/t��q�5ý/s 5P�/�qtqÕ/Õ/� �5ý/s/
qÕ/�qs
X^QYs�QY[±ñ�QYM �qt/�/�±ý�� s�57���c
�� 
/�q�5ý!ý��/� 5n�cÕqÕ��cs/Õ��
��"ÞYJI[Uu�GwMIMI[!JqM �25W{iOkQSá ý�Õ"{iOnQSá

û ��5�MNGwu5á þ û �ctiMIG�u!á þ û¼5PÕ/t3MIG�u!á þ�!ý�ÞYJI[Uu�GwMIMI[!JqM 5q5W{iOkQSá �qs"{iOnQSá Õ/
"{iOnQSá
û657
iMNGwu5á þ û �c�iMIG�u!á þ û ÕqÕiMIG�u!á þ5n�cs3Þ^JI[UuEG�MgMN[\JgM �"{iOkQSá 5n��{iOnQSá ý2��{iOnQSá
û ÕiMNGwu5á þ û¼5EýÜMIG�u!á þ û ý!ýÜMIG�u!á þ û¼5P�/Õ^á s3MIG�u!á þ

ï¿L!v^VkGÜý£3¿F�L!JgL!VkVnGEV.Þ|GEJIaÌ[!Jg{iL!QYu�GÜ[!amHg]^GèG�Oke\GEQ`æ±L5VnX^Gèu�[\{�ÞYXUHgL5HIOn[!QpìbL�æ\GEJqL5e!G3HIOn{iG
aÌ[!J4HI]YG�VkOnQ^G�L!J�MN[\Vkæ\GEJ4OkQ}GEæ\GEJgÝ�MNHIGEÞ|î¨[\Q-Ú�K4÷:t=_�ac�qt/tqt�aÌ[\J|Öw×�í¤G�VkG�{iGEQ�HgM�á^â=XYGWHI[
HI]^G�u�Þ^XUí¤HIOn{iG�íÇVkOn{iOzHwRYQ^[!HÃMIXUõèu�OnGEQ�HIVnÝ-{ÜL!Q�Ý�MNHIGEÞ�M[5a.Hg]^G�v^Vn[Uuqs-OnQ`æ!GEJqMIG�OzHgGEJqL±HIOn[!Q
u�[!XYVnf-v�G�Þ|GEJIaÌ[!Jg{iG�f}[!Q}VnGEæ!G�Vyý+ì.
/�3Þ^Jg[Uu5á�î4L5QYf-VnGEæ!G�V��}ì#57�qs�Þ^JI[Uu!á î�á

ï4]^GÎÞYL!JgL!VkVnGEV@Þ|GEJIaÌ[!Jg{iL!QYu�GÏìbMIGEG<ï¿L!vSámý`îèXYQYfUGEJgVnOkQ^GwMèHg]^GãG�õèu�OnGEQYuEÝp[5a�Hg]^G
{�GEHI]^[UfyR�ñ�]^OPuq]}OPML\MNÝ`{iÞUHI[!HIOPuEL!VkVnÝè[5a.[!Þ^HIOn{iL!Vdu�[\{iÞ^VkGEåUOzH�Ý�L!QYf}[!ÞUHgOk{ÜL!VSÞYL5JqL5VnVnGEV
MIu�L5VPL5v^OnVkOkH�ÝÜìbfUXYG¨Hg[=Hg]^GmVPL5Jge!Gmu�[\L!JgMIG$e\JIOPf�Þ^Jg[!v^VnGE{¦ñ�OkHI]-�q
/
/��GEVnGE{iG�Q\HqM7ñmG�fU[ÃQY[5H
[!vUHqL5OnQ�[!ÞUHgOk{ÜL!V!{"XYVzHgOke\JIOPf�G�õèuEOkG�QYu�Ý@OkQ�HI]^G`,YJqM�HdJgGH,�Q^GE{iGEQ�H.M�HgGEÞ�î�á�_`OnQYuEG¨ñ�G¨XYMIG¨L
MNGwu�[!Q�fÜ[!JqfUGEJ�fUOPMIuEJIGEHIOnë�L±HgOk[\Q�L5Q�fè{iOkVnVnOk[\QYM¨[!adX^Q^s`Q^[±ñ�Q�MER\HI]^G@JgG�MIX^VzHqMmL!JIGÃJIG�VkOPL5vYVkG
fUX^GèHg[äHg]^G�{i[!QY[5HI[\Q^G-L\MNÝ`{iÞUHg[5HIOPuèuE[!Q`æ!G�JIe\GEQYuEGq0Sv`Ý<MNOn{iÞ^VkG}G�å`HgJgL!Þ�[\VnL5HIOn[!QSRSñ�G
G�åUÞ�Gwu2H=L!Q}L\uEu�XYJgL\u�ÝÜ[5a�L±H�VnG�L\M�H|t^áv5nØ�á

hGEæ\GEJIHI]^G�VkGwMIM�R�aÌX^VnVnÝ JIG�VkOPL5v^VnGÿJgG�MIX^VkHgMÎu�L5Q v|GÛ[\vUHgL!OkQ^Gwf [!QYVkÝ»v`ÝÁHg]^G9uE[!{�í
Þ^XUHgL5HIOn[!Q¦[5a�JIOne![\JI[\XYM-GEOne!GEQ`æ±L5VnX^G<OnQYu�VnXYMIOk[\QYM104Hg]^OPM+OnM�JgG�L!VkOnëEGwf�)pXYMNOnQ^e9OkQ�HgGEJgæ�L!V
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 �^á ý��/���G�5GEíÇt/
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 s^á �qtq
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5GEíÇt�� ý�á t/Õ�5/5q5EGEíÇt��¢ ¦ Ú ýYáÛ�cÕqtÙ�Gt!G�í�t/� ýYá �qtqÕ�5P
!G�í�t/� ý�á �qÕ/�q�qs5GEíÇt�� ý�á �qsqs/sqÕ5GEíÇt��¢ ¦ Ü ýYá sqÕ��/�Gt!G�í�t/� ýYá Õqs�5n�q�5G�í�t/� ý�á Õ�5P��5P
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qÕ!G�í�t/� �Uáv5PÕ/�qt��±G�í�t/� �^á¼5n�q���Gt5GEíÇt�� �^á¼5�ý/�/ÕqÕ5GEíÇt��¢ ¦ Þ �^á tqÕqs/t�5�G�í�t/� �^á ÕqtqÕ/
�5�G�í�t/� �Yá s/tqt!ý��±GEíÇt�� �YáÛ�ctq���c
5GEíÇt��
ï¿L!v^VkG��23Èlm[\{iÞYL5JgOnMI[!Q}[5a.Hg]^G"Q`X^{iGEJgOPuEL5V¿MN[\VkXUHgOk[\Q+ñ�OzHg]ÎfUOkß|G�JIG�Q�HÃfUOPMIuEJIGEHIOnë�L±HgOk[\QYM
L5QYf}fUOkß|G�JIG�Q\H{iGwMN]+MIOkë�G�M4[5a¿HI]^GZ57�iMN{ÜL5VnVnG�MNH4G�Oke\GEQ`æ±L5VnX^G�M4[!adHg]^G�K�[`f^GEQYMIGEG\á
L5JgOzHg]^{iG�HIOPu;)p[!QãÚ�K4÷ tÃ_�aG�/tqtqtYRyL5QYfr,YJqM�H�JgG�MIX^VzHqMÜìÌ[\QãMIOk{iÞ^VnGEJ"e!GE[\{iG�HIJgOnG�Mqî=L!JIG
L5VnJIGwL!fUÝèfU[UuEX^{iGEQ�HIGwf-OnQ�û Õ5þ¤á
â �rããÕ�ä7�Î�����/�Ï$Z�NÕ�ã
ï4]^OnM�MIG�u�HIOn[!Q�GEæ±L!VkXYL5HIGwM¨Hg]^G�MIÞ�G�G�fUX^ÞdR^ñ�]^OPuq]�u�L5Q}v�G�L\uq]^OnGEæ!Gwfèñ�]^G�Q+L�,Yå`Gwf-MIOnëEG
Þ^JI[\v^VnGE{ ]YL!M¨HI[�v|G@uE[!{iÞ^XUHgG�fÜabL\M�HmaÌ[!J�Þ^Jg[`f^XYu2HgOkæ`OkH�ÝÜJIGwL!MI[!QYM�á\ö�L!MNH�u�[\{iÞ^XUHgL5HIOn[!Q
[5a�L�e!Onæ!G�Q Þ^JI[\v^VnGE{øOnMèaÌ[!J�GEå^L5{iÞ^VnGäL!fUæ±L5Q�HqL5e!G�[!XYM�R�Oka�ÞYL5JqL5{iG�HgGEJ�MNHIX�fUOkGwM�L!JIG
Q^G�uEG�MgMIL!JIÝiaÌ[\J�[!ÞUHgOk{iOnë�L±HgOk[\QSá

ï4ñm[iÞ^]YL\MNG4��[±ñÁÞ^Jg[!v^VnGE{ÜM�ñ�OkHI]+ÞY]YL!MIG�M�uE[!QYMIOnMNHIOnQ^ei[5a�VnOnà�X^OPf^M�ñ�OkHI]äf^OzßÈGEJgGEQ�H
æ�OPMgu�[\MIOkH�Ý3aÌ[\JI{ aÌJg[!Q�HqMmñ�]YOnuq]�HIGEQ�fèHg[�v|G@OkQYMNHgL!v^VnGiû¼5�þÇáUï4]^G�MIG@OkQYMNHgL!v^OnVkOkHIOnG�M4uEL!Q�v|G
[!vYMIGEJgæ!GwfÜOkQ}JgG�L5VÈVnOkæ\GÃ[\J4Þ^]`Ý`MIOPuEL5V|G�åUÞ|GEJgOk{iG�Q\HqM�L!M`,YQ^e\GEJqMEá`ï4]^GJ,YQ^e\GEJgOkQYe"JgG�MIX^VzHqM
aÌJI[\{DL�M�HqL±HIOPMNHIOPuEL5V�v|GE]�L�æ�On[!XYJ�RÈñ�]^G�JIGiOnQ\HgGEJqL!u�HIOn[!QYMWv|G�H�ñ�GEG�QÎHg]^GiH�ñm[�Þ^]�L!MIG�M@[!Q
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VkG�æ!GEV$û ��þÇá
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HI]^G�G�õèu�OnGEQ�u�Ý!áÈï4]^G"HI[5HqL5V7G�õèu�OnGEQ�u�Ý�[5a�Hg]^G-�/�c�iÞ^Jg[Uu�GwMIMI[!JJgX^QäOPMJt^áÛ�/��ì�MNÞ|GEGwfUX^Þ5Eý/��î2R|ñ�]^OPuq]ãu�L5QÎv|G�JIG�e!XYL!JgfUGwfäL!MWL}à�X^OzHgG�MgL±HgOnMNaÌÝ`OkQYe-[±æ\GEJqL5VnVdJgG�MIX^VzH@aÌ[!J�Lu,^åUG�f
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v�Ý-{iG�L5Q�M�[5a.{ÜL!MgM�u�[!Q�MNG�JIæ`OnQ^e�,�Q^OzHgG
æ![!VnX^{iG�MäXYMNOnQ^e L u�[\QYMIOnMNHIG�Q\Häæ\GEVn[Uu2í
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OnMWHg]^G�MI[5í�uEL!VkVnG�fãcdL!JIe\G-{mf^fUÝ<_`Ok{3X^VPL±HIOn[!Qpì�c�{m_Yî2ádÚ�QÿuE[!Q�HIJqL!MNHWHI[ät�G�Ý`Q^[!VPf^M�L�æ�í
GEJqL5e!Gwf�HIXYJIv^XYVkG�QYu�G�{i[`f^GEVPM�ì�tê=h@_^î2RdOzH�OPMÃQY[5HWvYL!MIG�fÎ[!QäHgOk{iGiL�æ!G�JgL!e!G�Mv^XUH�[!Q
Vk[UuEL!VSæ![\VkXY{�G3L�æ!GEJqL5e\G�M�áUï4]^OnM={iG�L5Q�M4HI]YL5HÃVPL5Jge!G�MNHIJgXYu2HgX^JIGwM�]YL�æ\GWHI[èv|G"JgG�MI[!Vnæ!Gwf
L5QYfÎ[!Q^VnÝ�HI]^GÜMI{ÜL5VnV�[!Q^GwMÃL!JIG�{i[`f^GEVnVkGwfyáStê=h@_ä{iGEHI]^[Uf^MW{i[UfUGEV�L!VkV$MNHIJgXYu2HgX^JgG�M
L5QYf�HI]^G�JIGEaÌ[!JgG@L�MIX^OzHqL5v^VnG@HIX^Jgv^X^VnGEQ�u�GW{i[`f^GEVyOPM4Q^[5H4G�L\MNÝiHg[if^G�MIOke\QSá^c�{�_Ü{i[UfUGEVPM
XYMNG}Hg]^G�abL!u�H�Hg]YL±H�MI{ÜL5VnVM�HgJIX�u2HIXYJIGwMÜL5JgG-Q^GwL5JgVkÝ�OPMI[5HIJg[!ÞYOnu�L5Q�fÛ{i[!JgG}X^Q^Onæ!GEJqMgL5V
HI]YL!QÜVnL!JIe\GM�HgJIXYu�HIX^JgG�M¨L5QYfi]^G�QYu�GHI]^G{i[UfUG�VkVnOkQYe�v�Gwu�[\{�GwM$MIOk{iÞ^VnGEJwá\h=GEæ!G�JNHg]^GEVnG�MgM
LÜ]^One!]+MNÞ�L±HIOPL5V¿JIGwMN[\VkX^HIOn[!Q�OnM=Q^G�u�u�GwMIMgL5JgÝ!RUJgG�à�X^OnJIOnQ^e�HI]YG"XYMgL5e\G�[5a$LÜòOne!]äF.G�JNaÌ[\JNí
{iL!QYu�G"lm[\{�ÞYXUHIG�J�á

ï4]^G"L�æ!G�JgL!e!Gwf�Gwà\X�L±HIOn[!Q�M�aÌ[!JWc�{�_�L5JgG"fUG�JIOnæ!Gwf�v�Ý�L5ÞYÞ^VkÝ`OnQ^eZ,YVkHIG�JÃ[\Þ�G�JgL5HI[\JgM
ìçaÌ[!J¨G�å^L5{iÞ^VnG=LWæ![\VkXY{�GEíÇL�æ\GEJqL5e\G¨v|[�å�,YVkHIG�Jqî7Hg[WHI]^G=e![±æ!G�JIQYOkQ^eWGwà\X�L±HIOn[!Q�MEá5öY[!J$Hg]^G
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JgL!{�GEHIG�J7OPM�L!MgMIX^{iG�fyR�OPM7HIJgX^VkÝ"Vk[UuEL!VUL5QYf3]^GEQ�u�G4OzH�OPM�L5v^VnGmHI[WJIG1�YG�u�H$L5Þ^Þ^Jg[�åUOk{ÜL5HIGEVnÝ
Vk[UuEL!VO�Y[±ñÁÞY]^GEQ^[\{iGEQYLYá^ö¿OnQYL!VkVnÝèHg]^G�{i[`f^GEVS]YL\M�HI]^GWaÌ[\JI{�3
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OkQ+L±åUOPM�fUOnJIGwu2HIOn[!Q+u�L5Q}v�G�Q`X^{iG�JIOPuEL!VkVnÝèJgG�L5VnOnëEG�f-XYMIOkQYe�Þ|GEJgOn[`f^OnuWv|[!X^Q�f^L5JgÝ�u�[\QYfUOkí
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[`f^Onu@v|[!X^QYfYL5JgÝèu�[!Q�fUOzHgOk[\QYM4OnQÁù�ú�GwL!uq]}GEVnGE{iGEQ�HL±H4HI]YG@Þ|GEJgOn[`f^Onu@v|[!X^QYfYL5JgÝèL5QYf
OzHqM�ÞYL5JIHIQYGEJ�L±HWHg]^GÜ[!Þ^Þ|[\MIOkHIGÜMNOPfUGÜ]YL�æ\G"Hg[+v�GèL\MIMIOne!Q^Gwf+HI[�Hg]^GèMgL5{iGiÞ^JI[UuEG�MgMN[\J�á
ö^[!J�HI]^OPM�JgG�L!MI[!Q~HI]YGèVk[�L!f~vYL5VPL5Q�u�OnQ^eäM�HgJgL5HIG�e!ÝÎtl�K [!al�òÃê=lX��û¼57�±þ¨]YL\MWv�G�GEQ
{�[UfUO¼,YGwfÎHg[�]YL5QYf^VkGiÞ|GEJgOk[UfUOPu�OkH�Ý!áSê=QãGEå^L5{iÞ^VnG3aÌ[\J�s-ÞYJI[Uu�GwMIMI[!JqM@uEL5Qãv|GèMNG�GEQãOkQ
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ö¿OneYá;�23Y_`s\G�Hquq]}[!adHg]^G�fU[!{ÜL!OkQ�L5QYf}Vn[\L\f�vYL!VnL!QYu�G@[!Qzs�Þ^Jg[Uu�G�MgMI[!JqMEá
ï4]^G�t�GEÝ`Q^[\Vnf^M7Q`X^{3v�G�J.aÌ[!J.HI]YOnM.Þ^Jg[!vYVkG�{ OnM\57tqtqtYá±ï4]^G4e!JgOnf"OnM.v^XYOkVkH$[5aOsqtqt/tqt/t

]^G�å^L5]YG�fUJg[!QYM¨ñ�]^OPuq]-u�[\JIJgG�MIÞ|[!QYf�Hg[�
"{�OnVnVkOn[!Q-X^Q^s`Q^[±ñ�QYM�á�ï4]YGÃQ^[\Q^VnOkQ^GwL5J4MNÝUMNHIG�{
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OnM"VkOnQ^G�L!JIOnëEGwfãv�ÝãL76ÃXYL\MNOkíÇh=GEñ4Hg[!Q<{iG�HI]Y[`f�L!QYfãHI]YGèJIGwMNXYVzHgOkQ^e+VnOnQ^G�L!J"MNÝUMNHIG�{éOPM
MN[\Vkæ\G�f3v�Ý3HI]YGTWJIÝ`Vn[`u�MIX^vYMIÞYL\u�G4{iG�HI]Y[`fÜK�OÌl4x�_Uï7ê=KÏñ�OzHg]Ü{"X^VkHIOne!JgOnfiL\M�Þ^JgG�u�[\QUí
fUOzHgOk[\Q^GEJwá!êÃM¨MI{�[`[!HI]^G�J.HI]^GOnQYuE[!{iÞ^VnG�HIGc¿ó abL!u�HI[\JIOnë�L5HIOn[!Q�ñ�OzHg]98+{�[UfUO¼,�u�L±HIOn[!QiOPM
GE{iÞ^Vn[±Ý!G�f3L5QYf�HI]^G�HgOk{iG�MN[\Vkæ\GEJ7OnM.L@fUOPL5e![\QYL5VnVnÝ@On{iÞ^VnOnuEOzH$t�X^QYe!G�í�TWXUHIHgL±íÇ{iG�Hg]^[Uf�[5a
MNGwu�[!Q�f�[\JgfUG�J�á`Ú�Q+ö7Oke�á��3HI]^G�MI[!VnXUHgOk[\Q-[!a¿Hg]^G�æ!G�Vk[Uu�OkH�Ý�uE[!{iÞ�[\Q^GEQ�H�OnQ-å`í�fUOnJIGwu2HIOn[!Q
[!Q3LÃVnOkQ^GmHI]YJI[\X^e!]"HI]^G4{iOnf^Þ�[\OkQ�H�[5a^Hg]^G4u�Ý`VkOnQYfUG�J.OkQ�{iG�L5Q��Y[±ñÛfUOnJgG�u2HgOk[\Q�OPM�MN]^[±ñ�Q
L±H&�"MNXYu�u�GwMIMIOkæ\GÞ|[!OnQ\HqM$[!ayHIOn{�GÃOkVnVnXYM�HgJgL5HIOnQ^e�Hg]^GÃuE[!{iÞ^VnG�åiv�G�]YL�æ`Ok[\X^J¨[!aÈHI]^G"�Y[±ñ�á
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opOzHg]iHI]^G�Þ^Jg[!e\JgL!{ ÞYL!uqs±L!e!G}ùmú ñ�G4aÌ[!VnVk[±ñÛHI]^GMNHIJqL±HgGEe!Ý"[5ayu�[!{3v^OnQ^OkQYeWL\fUæ±L5QYuEG�f
Q�XY{�G�JIOPuEL!VS{iG�Hg]^[Uf^Mñ�OkHI]+Hg]^G"L\fUæ±L5Q�HgL!e!G�M4[!a�]^Oke\]UíÇÞ�G�JNaÌ[\JI{ÜL5Q�u�G�u�[\{�ÞYXUHIG�JgM�VnOns!G
HI]^GÃÚ�K�÷Dt=_�aG�/tqt/t�_UFÿL5Q�fiHI]^G�lmJgL�Ý�ïX
q{=á!ÚÇHm]�L!Mmv�G�GEQ�MI]^[±ñ�QiHI]�L±Hm[\QiHI]^G@vYL\MNG
[5a.HI]^G3Þ�[\JNHqL5v^VnG�u�[UfUG�aÌ[!J{ÜL!MgMIOkæ\GEVnÝ�ÞYL!JgL!VkVnGEVduE[!{iÞ^XUHgGEJqMv|[5Hg]�HI]^G�fUGEæ\GEVn[!Þ^{iGEQ�H
[5a�Q^GEñ�Rm]^One!]^VnÝÏGEõèu�OnGEQ�H�Q`X^{iGEJgOnu�L5V@L5Vne![!JgOkHI]^{ÜMÜL5Q�f9HI]^GãMN[\VkXUHgOk[\Q [5a�u�[\{�ÞYVkGEå
Þ^JI[\v^VnGE{ÜM4OnM�aÌGwL!MIOkvYVkG\á�ÃQÿHI]YG+[!Q^G�]YL!QYfÛñ�G}]YL�æ!G}JIG�Þ�[\JNHgG�fÛ[!QÏHI]^GäfUG�æ!G�Vk[\Þ^{iGEQ�H�[!a@L!Vke\[!JgOzHg]^{iOnu
L!MIÞ�Gwu2HgM�RYO¤á G!á^aÌXYJNHg]^GEJ@L!fUæ±L5Q�u�G�M=OkQ+Þ�L5JqL5VnVkG�VdL5Vne!G�v^JgL!Onu@{3X^VzHgOke\JIOPf�{iG�Hg]^[Uf^MEá|ÚÇH=]YL\M
v�G�GEQ"MI]^[±ñ�Q@HI]YL5H¿L5Q�GEõèu�OnGEQ�Hd{"XYVzHgOke\JIOPf�L5Vne![\JIOkHI]^{�[!Q�L�Þ^XYJIG�VkÝWL5Vne!G�v^JgL!Onu7vYL\MNG.aÌ[\J
GEVnVkOnÞUHIOPuWL5QYf}MIOkQ^e\X^VPL5J�Þ�G�JNHgX^JIv|G�f-Þ^Jg[!v^VnGE{ÜM4uEL!Q�v|GWOk{iÞ^VnGE{iGEQ�HgG�f-[!Q<ìÌ{ÜL!MgMNOnæ!G�VkÝ^î
ÞYL5JqL5VnVkG�V�uE[!{iÞ^XUHgGEJqM¨ñ�OkHI]^[\XUH4Vk[�MIMm[5aSOkHgM�Þ|GEJIaÌ[!Jg{iL!QYu�G=Þ^JI[\Þ�G�JNHgOkGwM=ì�MNGwu2HIOn[!Q��!î�á2�ÃQ
HI]^G�[5Hg]^GEJ.]YL!QYf"MIGEæ\GEJqL5V\L!Þ^Þ^VnOnu�L±HgOk[\QYMd]�L�æ!G¨v|GEG�Q"Þ^JgG�MIGEQ�HgG�fyá�ï4]^GEÝ�JqL5QYe!G$aÌJg[!{¦Hg]^G
uEL5VPu�XYVnL5HIOn[!Q [5aWGEOne!G�QUí¤æ±L!VkX^GwMÜ[!Q X^Q�M�HgJIXYu�HIX^JgG�f e\JIOPf^MiHg[<HIX^Jgv^X^VnGEQ�u�Gä{i[UfUGEVnVnOkQ^e�á
â=X^G�HI[~{�G�{i[!JgÝÎJgG�à�X^OnJIG�{�G�Q�HgM"L!QYf£a±[!J"fUXYGÜHI[ÎHI]^G-G�åUÞ�G�QYMIGè[5a=uE[!{iÞ^XUHqL±HIOn[!Q�L5V
HIOn{�G�Hg]^GÎL!Þ^Þ^VnOnu�L±HIOn[!Q�MiÞ^JIGwMNG�Q�HIG�fÏ]^G�JIG�Hg[�[\sÿe!JgG�L5HÜv�G�Q2,^HgMÜaÌJI[\{�HI]YG+XYMIL!e!G�[5a
òOne!]Uí�F.GEJIaÌ[!Jg{ÜL5QYuEGWlm[!{iÞ^X^HIGEJqM�á
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