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m%[bZ�w à-ÅÇØ�Ñ8Ë(Ò?Ë�ÍÙÖßÅÇÎ�Õ�È*ÄÀÅrÕ�ÈÔÖ7ÕKÈ*Ì1Ë�Ð�t \���Z ÑxÅÇÐ�Ò Z Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò?Ö¢Ë!o�ÈÔÄ  -�� 3 � m Õ('µÚ ÄÓË�ÎKË�Æ
y ) Ü Ê Ë�ÖdcrÎKÄWk�Ò1ÅÇÎ�È�Ú(Õ ÂÈÔÆÙË�Í�Ò1ÈÔÆÙË(Ì1Íz} ÂÈ�iÇË�Æ0eË a + Z�! h �8�²ËQ�"�CÌ1ÍÞÆÙÍÙÖ1Ë(ÌßÈÔÐ�Ò \ ÈÓÌ���u:�#��Ì1ÍÙÆÙÍÙÖ1Ë(ÌßÈÔÐKÒ
Z%[ ã�ÈÔÖCÑxÈÓÒj}{Å�Ò?Ø°Ë�ÎKÄÀÈÔÖCØ�ÅÇÎ�Å�g Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò*ÅÇÎ�Ì ÂÈÓÌ ÂÈ�Ë�� ÅÇÐKÌ ÂÈÓÈÔÖµÈÔÎ�ÆÙÍziÇÎ�ÈÔÖ ÂÈÓÑ8Ë�ÍÙÖ1ÖßÈÔÖ�Ö1Ð�ÒCÆÉÈÔÖ
Õ�ÈÔÐ�t �)iÇÐ�Ò1ÈÔÖ [ [_[`[�[_[_[`[_[_[`[�[_[`[_[_[_[`[�[_[`[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[ p�Z

q8[]\ �µÎ}Ò ÂÈÔÖßÈÔË�Ð u8ÍÙÕKÍÙØ�ÈÔÎ=Ö1ÍÉÅÇÎKÎ�ÈÔÆ=ÈÓÌCÖßÈÔÖ�Ñ8Ë(Ò?Ë�Ø�eÈÓÌßÒ1ÈÔÖ [�[_[`[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[ pRp
q8[bZ � ÈÓÑ=Ò ÂÈÔÖßÈÔÎ Ì1Ë(Ì1ÍÙÅÇÎ i ÂÈÓÅÇØ ÂÈÓÌßÒ?ÍÙÝ�Ð�È�Õ�È�Æ�� Ë�Æzi�Å�Ò?ÍÙÌjkKØ�È�Õ�È�Õ ÂÈÔÄÀÅrÕKË�i�È�Ñ8Ë(ÒCÖßÑ�kJeÈÓÒ1ÈÔÖ [-[_[`[_[_[`[ |�\
q8[bm â�Å�ÕJeÈÔÆÉÈ�ÕJ� ÐKÎ}ÖdcrÖßÌfeÈÔØ�È�à n â y ËXo�ÈÔÄ�Õ ÂÈÓÌßÈÔÄÀÌ1ÍÉÅÇÎ�ÄÀÅÇÎ � ÅÇÍÙÎ�ÌßÈ�ÕKÐ�Ò ÂÈÔÖ1ÈÔË�Ð�Ë�Ö1Ö1Å�ÄÓÍ ÂÈ [#[_[_[`[ |9q
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q8[rq Ï�c�ÖßÌ�eÈÔØ�È�ÕG� Ë�ÄÓÄ9eÈÔÖµØ
ÐKÆÉÌ1ÍÉÑ=ÆÙÈµË�ÖdcrÎKÄWk�Ò1ÅÇÎ�È�Ë!o�ÈÔÄ m Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò?Ö���ÍÙÎ�ÌßÈÓÒj} ÂÈÓÒ?ÈÔÎKÄÀÈÔÖCÖ1ÐKÒ*Æ�� Ð�Ì1Íhg
ÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò Z%[O[`[�[_[`[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ |Raq8[ba Ï�c�ÖßÌ�eÈÔØ�È9ÕJ� Ë�ÄÓÄ9eÈÔÖ�Ø
ÐKÆÉÌ1ÍÉÑ8ÆÉÈ�Ë!o�ÈÔÄ m ÐKÌ1ÍÙÆÙÍÙÖ1Ë(ÌßÈÔÐKÒ?ÖxÖ1Ð�Ò�ÐKÎ&ÄÓË�Î=Ë�Æ5eË Z ÌßÒ?Ë��ßÈÓÌ1Ö �¿ÍÞÎ ÌßÈÓÒj} ÂÈÓÒ1ÈÔÎKÄÀÈÔÖ
Ö?Ð�Ò*Æ�� Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò Z%[J[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ |R|q8[bl n ÂÈÓÌßÈÓÒ?Ø°ÍÞÎKË(Ì1ÍÉÅÇÎ i ÂÈÓÅÇØ ÂÈÓÌßÒ?ÍÞÝ�Ð�È
Õ�È�ÆÙË�Õ=ÍÙÖßÌ1Ë�ÎKÄÀÈ�Ø°ÍÞÎKÍÙØ°Ë�ÆÉÈ [S[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ ��\q8[�p Ü Ë�ÍÙÎ}ÕJ� ÐKÎ}ÖdcrÖßÌ�eÈÔØ�È
Ödc�Î=Ä�k�Ò1ÅÇÎKÈ"� Z Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò?ÖÔÚ�Ø�ÅrÕKÐKÆÞË(Ì1ÍÉÅÇÎ \Xl g Û y â [ [_[_[`[_[�[`[ �RZq8[b| Ï�c�ÖßÌ�eÈÔØ�È-ÖdcrÎKÄ�k�Ò?ÅÇÎ�È"� q Ð�Ì1ÍÙÆÙÍÙÖ?Ë(ÌßÈÔÐ�Ò?ÖÓÚÔØ�ÅrÕKÐKÆÞË(Ì1ÍÉÅÇÎ '$Û-Ï��°ÚwÏrÊ ��\ � p Õ('µÚ m ÍÉÌ ÂÈÓÒ?Ë(Ì1ÍÉÅÇÎ=Ö
ÑxÅÇÐ�Ò�ÆÉÈ�Õ ÂÈÓÌßÈÔÄÀÌßÈÔÐKÒ�Ï ^ à�g Û ^ à eË ÂÈÔÆÞÍÙØ°ÍÙÎKË(Ì1ÍÙÅÇÎKÖ$ÕKÐ�Ò1ÈÔÖ [=[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ �9qq8[b� Ï�c�ÖßÌ�eÈÔØ�ÈkÖjc�ÎKÄWk�Ò1ÅÇÎ�È � q Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò?ÖÔÚCØ�ÅrÕKÐKÆÙË(Ì1ÍÉÅÇÎ \Xl g Û y â Ú
ÏrÊ ��\ � \X� Õ('µÚ m
ÍÙÌ ÂÈÓÒ�Ë(Ì1ÍÉÅÇÎKÖ�ÑxÅÇÐ�Ò*ÆÉÈ�Õ ÂÈÓÌßÈÔÄÀÌßÈÔÐKÒ&Ï ^ à�g Û ^ à eË ÂÈÔÆÞÍÙØ°ÍÙÎKË(Ì1ÍÙÅÇÎKÖ$ÕKÐ�Ò1ÈÔÖ [�[`[_[�[`[_[_[_[`[_[�[`[ �Raq8[]\�w Ï�c�ÖßÌ�eÈÔØ�È9Ë�Ödc�Î=Ä�k�Ò1ÅÇÎKÈ"� q Ð�Ì1ÍÙÆÙÍÞÖ1Ë(ÌßÈÔÐ�Ò?ÖÓÚÓØ�ÅrÕKÐKÆÞË(Ì1ÍÉÅÇÎ '-Û$Ï���Ú�ÏrÊ ��\ � p Õ('µÚ m ÍÉÌ ÂÈÓÒ?Ë(Ì1ÍÉÅÇÎ=Ö
ÑxÅÇÐ�Ò�ÆÉÈ�Õ ÂÈÓÌßÈÔÄÀÌßÈÔÐKÒ�Ï ^ à�g Û ^ à eË ÂÈÔÆÞÍÙØ°ÍÙÎKË(Ì1ÍÙÅÇÎKÖ$ÕKÐ�Ò1ÈÔÖ [=[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ �Rlq8[]\R\ Ï�c�ÖßÌ�eÈÔØ�ÈkË�Öjc�ÎKÄWk�Ò1ÅÇÎ�È"� q Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò?ÖÔÚ�Ø�ÅrÕKÐKÆÙË(Ì1ÍÙÅÇÎ q g Û y â Ú�ÏrÊ ��\ � \R\ Õ('µÚ m
ÍÙÌ ÂÈÓÒ�Ë(Ì1ÍÉÅÇÎKÖ�ÑxÅÇÐ�Ò*ÆÉÈ�Õ ÂÈÓÌßÈÔÄÀÌßÈÔÐKÒ&Ï ^ à�g Û ^ à eË ÂÈÔÆÞÍÙØ°ÍÙÎKË(Ì1ÍÙÅÇÎKÖ$ÕKÐ�Ò1ÈÔÖ [�[`[_[�[`[_[_[_[`[_[�[`[ �Lpq8[]\XZ Ï�c�ÖßÌ�eÈÔØ�È�Ödc�Î=Ä�k�Ò1ÅÇÎKÈ"� p Ð�Ì1ÍÙÆÙÍÞÖ1Ë(ÌßÈÔÐ�Ò?ÖÓÚrØ�ÅrÕKÐKÆÙË(Ì1ÍÙÅÇÎ \Xl g Û y â ÚxÏrÊ ��\ � \X� Õ(' [�[_[�[`[ �Lpq8[]\Xm Ï�c�ÖßÌ�eÈÔØ�È�Ë�Ödc�Î=Ä�k�Ò1ÅÇÎKÈ"� p Ð�Ì1ÍÙÆÞÍÙÖ1Ë(ÌßÈÔÐ�Ò?ÖÔÚ�Ø�ÅrÕKÐKÆÞË(Ì1ÍÉÅÇÎ q g Û y â ÚxÏrÊ ��\ � \R\ Õ(' [�[_[�[`[ �R|

a%[]\ ^ Î�ÌßÈÓÒj} ÂÈÓÒ1ÈÔÎ=ÄÀÈÔÖ¬Õ�È9Æ�� ÐKÌ1ÍÙÆÙÍÙÖ1Ë(ÌßÈÔÐKÒ��3Ö1Ð�Ò�Æ�� Ð�Ì1ÍÙÆÙÍÙÖ?Ë(ÌßÈÔÐ�Ò��9ÕKË�Î=Ö�ÐKÎ
ÖdcrÖßÌfeÈÔØ�È�ÕJ� Ë�ÄÓÄ9eÈÔÖ7Ø�Ð=ÆÉÌ1ÍÉÑ=ÆÉÈ
Ë�Öjc�ÎKÄWk�Ò1ÅÇÎ�È [T[�[_[`[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \�wLZa%[bZ n ÍÙÖ1ÌßÒ?Ízu=Ð�Ì1ÍÙÅÇÎ�ÕKÈÔÖCÄÀÅ�Ò1Ò ÂÈÔÆÙË(Ì1ÍÙÅÇÎKÖCÑ ÂÈÓÒ�ÍÉÅ�Õ=ÍÙÝ�ÐKÈÔÖ*Î�Å�Ò?Ø°Ë�ÆÞÍÙÖ ÂÈÓÈÔÖCÕ�ÈÔÖ�Ö ÂÈÔÝ�ÐKÈÔÎKÄÀÈÔÖ¸Õ�È Ü ÅÇÆÙÕ�Õ�È
ÆÙÅÇÎ8iÇÐ�ÈÔÐ�Ò \XZLp/[�[_[`[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \�wQpa%[bm n ÍÙÖ1ÌßÒ?Ízu=Ð�Ì1ÍÙÅÇÎ�Õ�ÈÔÖ[ÄÀÅ�Ò1Ò ÂÈÔÆÞË(Ì1ÍÉÅÇÎKÖ9Ñ ÂÈÓÒ?ÍÉÅrÕKÍÙÝ�Ð�ÈÔÖ7Î�Å�Ò?ØzË�ÆÙÍÙÖ ÂÈÓÈÔÖ-Õ�ÈÔÖ9Ö ÂÈÔÝ�Ð�ÈÔÎKÄÀÈÔÖ$Õ�ÈCÌ c�Ñ�È ^ Õ�È
ÆÙÅÇÎ8iÇÐ�ÈÔÐ�Ò \XZLp/[�[_[`[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \�wQpa%[rq n ÍÙÖ1ÌßÒ?Ízu=Ð�Ì1ÍÙÅÇÎ�ÕKÈÔÖCÄÀÅ�Ò1Ò ÂÈÔÆÙË(Ì1ÍÙÅÇÎKÖCÑ ÂÈÓÒ�ÍÉÅ�Õ=ÍÙÝ�ÐKÈÔÖ*Î�Å�Ò?Ø°Ë�ÆÞÍÙÖ ÂÈÓÈÔÖCÕ�ÈÔÖ�Ö ÂÈÔÝ�ÐKÈÔÎKÄÀÈÔÖ�ÕKÈ�ã��Ð ��È
Õ�È
ÌBc�ÑxÈ ^j^�^ Õ�È�ÆÉÅÇÎ)iÇÐ�ÈÔÐ�Ò \XZRl%[�[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \�wQpa%[ba n ÍÙÖ1ÌßÒ?Ízu=Ð�Ì1ÍÙÅÇÎ Õ�ÈÔÖ�ÄÀÅ�Ò1Ò ÂÈÔÆÙË(Ì1ÍÙÅÇÎKÖ�Ñ ÂÈÓÒ?ÍÉÅrÕKÍÙÝ�Ð�ÈÔÖ�ÎKÅ�Ò?Ø°Ë�ÆÙÍÙÖ ÂÈÓÈÔÖ�ÕKÈÔÖ
Ö ÂÈÔÝ�Ð�ÈÔÎKÄÀÈÔÖzÕ�È�×�Ò?Ë�ÄWk�g
ÌßÈÔÎ/uxÈÓÒji°Õ�È�ÆÉÅÇÎ)iÇÐ�ÈÔÐ�Ò \XZ9q8[�[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \�wQpa%[bl n ÍÙÖ1ÌßÒ?Ízu=Ð�Ì1ÍÙÅÇÎ�Õ�ÈÔÖ9ÄÀÅ�Ò1Ò ÂÈÔÆÙË(Ì1ÍÉÅÇÎ=Ö7Ñ ÂÈÓÒ?ÍÉÅrÕKÍÙÝ�Ð�ÈÔÖ¢Î�Å�Ò?ØzË�ÆÙÍÙÖ ÂÈÓÈÔÖ[ÕKÈÔÖ7Ö ÂÈÔÝ�ÐKÈÔÎKÄÀÈÔÖ9ÕKÈ� CÈÔÆÙÆÙÈÔÖßÈÓÌjk
ÕKÈ�ÆÉÅÇÎ8iÇÐ�ÈÔÐ�Ò \XZ�w�[ [_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \�wQpa%[�p â�Å!c�ÈÔÎ=Î�È�Õ�ÈÔÖ�ÄÀÅ�Ò1Ò ÂÈÔÆÙË(Ì1ÍÉÅÇÎKÖ
Ë(Ñ ÂÈÓÒ?ÍÉÅrÕKÍÙÝ�Ð�ÈÔÖ&Î�ÅÇÎ ÌßÒ?ÍzorÍÙË�ÆÉÈÔÖ¸ÑxÅÇÐ�Ò�Õ�ÈÔÖ�Ödc�ØvuxÅÇÆÉÈÔÖ��¸Û$Ï��
ÈÔÎ }¥ÅÇÎKÄÀÌ1ÍÙÅÇÎ�Õ�È�ÆÙË�ÆÉÅÇÎ)iÇÐ�ÈÔÐ�Ò�ÑxÅÇÐ�Ò*ÕKÍ�� ÂÈÓÒ1ÈÔÎ�Ì1Ö*ÈÔÎKÖßÈÔØvu=ÆÉÈÔÖ�ÕKÈ�Ö ÂÈÔÝ�Ð�ÈÔÎ=ÄÀÈÔÖ [ [_[_[`[_[�[`[ \�wL|

à []\	� ÅÇÎKÄÀÌ1ÍÉÅÇÎ�ÕKÈ�ÄÀÅ�Ò1Ò1ÈÔÄÀÌ1ÍÉÅÇÎ�
 h [ [_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \XZ�w
n�[]\ Ï�Ä�k ÂÈÔØ°Ë°Õ=Ð�ÄÀÅ�ÕKÈÔÐ�Ò�� p Ú a �*ÎKÅÇÎ}Ödc�Ö1Ì ÂÈÔØzË(Ì1ÍÙÝ�ÐKÈ [_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \XZ�\n�[bZ n ÍÙË�i�Ò�Ë�Ø°Ø�È�ÕJ� ÂÈÓÌ1Ë(Ì1Ö¸ÕJ� ÐKÎ}ÄÀÅrÕ�È@� p Ú a �*Î�ÅÇÎ�ÖdcrÖßÌ ÂÈÔØ°Ë(Ì1ÍÙÝ�Ð�È [`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \XZ�\
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q8[]\ à$ÅÇØ�Ñ=ÆÉÈft�ÍÉÌ ÂÈ�ÕKÐ�Õ ÂÈÔÄÀÅ�Õ=Ë�i�È�â�ã�Ñ=Ë(Ò7ÖßÑ�kJeÈÓÒ?ÈÔÖ �²Ö1Ë�ÎKÖ7ã�ã�ã*��ÑxÅÇÐ�Ò¬ÐKÎ�Ò?Ë!c�ÅÇÎ°Õ�È�Ò1ÈÔÄWk�ÈÓÒ?ÄWk�È
ÂÈ�iÇË�Æ�eË°ÆÙËPuxÅ�Ò?Î�È&Ö1Ð�Ñ ÂÈÓÒ�ÍÉÈÔÐ�Ò1È�Õ�È � ÅRi�ÈÓÒ?ÖCË!o�ÈÔÄ�Ð=Î�È&Ø�Å�Õ=ÐKÆÙË(Ì1ÍÉÅÇÎ \Xl g Û y â [ [_[`[_[�[`[ �Raq8[bZ à$ÅÇØ�Ñ=ÆÉÈft�ÍÉÌ ÂÈ�Õ=Ð Õ ÂÈÔÄÀÅrÕKË�i�È�â�ã�Ñ=Ë(Ò�Ë�Æzi�Å�Ò?ÍÉÌjk=Ø�È�ÕKÈ@{¸ÍÉÌßÈÓÒju=Í9ÑxÅÇÐ�Ò�ÐKÎ�È�Ø�Å�Õ=ÐKÆÙË(Ì1ÍÉÅÇÎ
\Xl g Û y â [ [`[�[_[`[_[_[_[`[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ �Ra

a%[]\ à$ÅÇØ�Ñ=Ë(Ò?Ë�ÍÙÖ1ÅÇÎ}Õ�ÈÔÖ�ÑKÒ1Å�Ñ=Ò?Í ÂÈÓÌ ÂÈÔÖCÕ�È�ÄÀÅ�Ò1Ò ÂÈÔÆÞË(Ì1ÍÉÅÇÎ�Õ�È�ÕKÍ�� ÂÈÓÒ?ÈÔÎ Ì1Ö�ÈÔÎ=ÖßÈÔØ�u8ÆÉÈÔÖ*Õ�È�Ö ÂÈÔÝ�Ð�ÈÔÎKÄÀÈÔÖ [ \�wL|a%[bZ à$ÅÇØ�Ñ=Ë(Ò?Ë�ÍÙÖ1ÅÇÎ}Õ�ÈÔÖ�ÑxÈÓÒj}{Å�Ò?Ø°Ë�ÎKÄÀÈÔÖ�ÕKÐ}Õ ÂÈÔÄÀÅrÕKË�i�È
Ñ=Ë(Ò*ÖßÑ�kJeÈÓÒ?ÈÔÖ*ÑxÅÇÐ�Ò�Õ�ÈÔÖ*Ö ÂÈÔÝ�Ð�ÈÔÎKÄÀÈÔÖµÕ�È
Ü ÅÇÆÙÕ�ÈÓÌCÕ�ÈÔÖ�Ö ÂÈÔÝ�Ð�ÈÔÎ=ÄÀÈÔÖCÕ�È�×�Ò?Ë�Ä�k�ÌßÈÔÎ/u�ÈÓÒ�i [ [`[_[_[`[_[�[_[`[_[_[`[_[�[`[_[_[_[`[_[�[`[ \�wL�
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 t0��t��upr�¥v@�r�À��vx�x�{���À��v�s<�xt��wp�����q�vx�{�w��sÀ�¥prvx� �À�����{�xt��<t�s�;����xy¥tw� ��vxp�sÀ������t�vKs �3��v�� y{t
�xpr�����{v�t��u���x�{p!.ß��pr�x�{y¥t �¢v��tw�wt��u���¥sÀt qxv�t�q�sÀ�¥y{�¥�À��su�{prvk�xt��xy¥qx��t�v��xy{qx��t ���(���wt��xt��}�utw���uprq��u�wt��
�x�{����p�vx�{�xy¥tw���  tw�
�wprvx��tw��sutwqx�����xt�vxp�q��rtw��q · �=�tw�utw��q · �xt��wp�����q�vx�{�w��sÀ�¥prvx��vKqx���t��u�=�=q�tw���up�vKs
����twv��t��±Á� ���{��su�u�¥�xqxtw�
y{t��w��v3��y$��t�sÀ�À��vx�u���{���u�{p�v twv�sÀ��t��xtw��q�su�{y¥�{�À� sÀtwq��u��t�v v�pr���x��t�sÀprqÇ��prqx�u�
�w��pr�{���À��v�s �  tw���?�=��s(Át���t������ ���w��Átw����qxy¥su�{�xy¥t�y{tw���xy{q��
�{v�suqx�¥su�=� �&�up�vKs��wtwq · �Kqx�[��t��u��t�s�sÀtwv�s���q ·
�x�=X��tw��twv�sÀ��q8sÀ�{y¥�{�u��sÀt�qx�u�9�xt¸sÀ�u��vx�u��t�s�sÀ��t¸�uqx����tw�*�3��vx��tw���xt � �=�t9�Kqxtwv��wtw�C�x�¥� ��pr�¥vKsutw�$' � ()(��&!�LSU4a �
$�"WV  :&�� YM��&|V@ ��+$ "%$ "-�!* &+* Xm���&^\^4 &+* ()&!� ' N �<7G +°prq �xy{q����wp�����q�vµ�tw��twv�s9X;� &c\^4,&+* (�#PR ",+M"6�+"-�!*
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SNR2 = SNR3 = SNR4 (dB)

SphDec : User 1
SphDec : User 2
SphDec : User 3
SphDec : User 4
SIC    : User 1
SIC    : User 2
SIC    : User 3
SIC    : User 4
Single User 16-PAM
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SNR2 = SNR3 = SNR4 (dB)

SphDec : User 1
SphDec : User 2
SphDec : User 3
SIC    : User 1
SIC    : User 2
SIC    : User 3
ML     : User 1
ML     : User 3
Single User BPSK
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SNR2 = SNR3 = SNR4 (dB)

SphDec : User 1
SphDec : User 2
SphDec : User 3
SIC    : User 1
SIC    : User 2
SIC    : User 3
ML     : User 1
ML     : User 3
Single User 4-PAM
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SNR2 = SNR3 = SNR4 = SNR5 = SNR6 = SNR7 (dB)

SphDec : User 1
SphDec : Worst User
SphDec : Best User
DF-MMSE: User 1
DF-MMSE: Worst User
DF-MMSE: Best User
Single User 16-PAM
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SNR2 = SNR3 = SNR4 = SNR5 = SNR6 = SNR7 (dB)

SphDec : User 1
SphDec : Best User
SphDec : Worst User
DF-MMSE: User 1
DF-MMSE: Best User
DF-MMSE: Worst User
ML     : User 1
ML     : Worst User
Single User 4-PAM

\	]_^a` FH�W�a b = mk �� n � � k4m �! BA ��� � � E 
 j� �_g�� k �  �4j�� k�� n �%f=j g��  � � � � ��� r d � =���� � � �� f � #
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��P��SE��(���DQ� Gb/ IX_E9��,� � N �( �E��\bc]!�(�I� B bI @PoH N ]'���[X_E9��¥efR�e-��, @Ppe�bj`�� N b/��� N AWF�(���(�b�(�DE�H�bc]!A��IR����IR����IH��,�UE
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e��L]^b�xYn v m �
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B b H�bq�[X^HAX!�\bqE\X^P/�»efR �fPoH�i3��� eWVYRgE\X_]^X'�\bcE��@R����;�(�SEsR�� e��,� �,� i��@R[� �,�����(��E\X'�@]!�6e�b����r]'�(��SCUEGF�IH��,��J87 K�M � B ��e-��IE��( �E\X^P/��H�Rf]�E\X v�RgEQX^]^X'�\bcE��@R����� IP���E��QX_ifR��Z]hb/�S`��@H��(��E Fb¢bcH���I]^X^P/���(�>]�Vo�DQ� Gbqv @X�E9���� N �( �E��Qbj]!�|EQPjE�bj]'�|e��,�N�DC6�SEGF�IH��,�@�p�ZPjR��ºb�¡jP���� N �SP N P/�6���e�b/���b ,��egP9 IRfH��,��E�e��@R[��H����E�AfPpe��(�
efX&�k��(���(��E��,�Le��ae4��IE��( IEQX^P��6H�Rg]_E\X v�RgEQX^]_X!�\bqE��@R3����bjRgEQP��QX'�\b/��ELR��6`�bjX'�;�(� �,Q� Gb� @X_E9��K� N �( IE��\bj]'�abjR[v
E����@H��(��E¥TUR�� N b/�º]«V�bjRf`oH��(��E\bcE\X_P��aefRd�fPjH�i�����e��,�¥RgEQX^]^X'�\bcE��@R�����TpRfb/�fe ]'�(�N�6��@TUR��,�� (�,� N ���IRfefPcv
bj]D��@bcE\PjX!���,�8�IE�]'�w�ub/ IE��@R���eWV���IE\bj]!�IH��,�UEk�SP���E8>g�N��(�@�7 b/���w]^b N ���@HAX«F�(���¢H5��IE�AfPpe��j¦ N �6��,���(��E9��(�abjR; BA�b N X_E�����½[¦ �fPjR�� bG¡oP��3�Y�QR NfN �QX^H5��¨]'�(�)�QX^`/��bqv
E\R����(� N ���@RfefPqv bj]D��GbcEQPoX!���(�wTURfX N �(�SH���EQE��(��E�A�bjifX�E\R��I]^]!�IH��,��Ewe��P�6�� N b/���(�L]!�,� RgE\X_]^X'�\bcE��@R����@� n1PoR�� @PoH N �(�����(��]'�@R��¢bji����(�� ,�j¦��fPjR���bG¡oP��3�`�@H N ]^P�C ���e3�(�` IP[e��,�`���,�fefR��¨X!�fe-�� N �,�fe�b/��E�� N b/�¢]«VO�(�[v
E����@]hb� (�@H��(��Eae���]'�@R��`�SP��SEQX!�c� B �de-��( @Ppe�bj`/�@ @P�� iSPjX!��EaX_E9��(�\bqE\X_��R[E\X^]_X!�6��d�(�DE� Gb N bcif]!��eWVj��@]_X^HAX!���,� @PoH N ]«F�IE��IH��,��E�]«VYX!��E��,�S� ��(���(�� ,�k�(��E����Z]'�(��RgE\X_]^X'�\bcE��@R������IEN (��eWV�bjRgE\b/��E¬HAX!�IR[��TUR���]!�,�  @Ppe��(�N�QP/�UE
ifX!�,�  BAfPoX'�QX'�d�IE�]hb6E�bjX_]^]!��e3�l]«VO�(��E����@]^b/ (�IR�� ��I]!�I¡ ��,�j� 2 � PjigE\X'�(��E�bj]_P����A]!�,� N �(�D��P��QH�b/�� ,�(��egR�SC6�SEGF�@H��aH�P��gPcv�RgEQX^]_X!�\bqE��@R3�G�IH N ]^P�C�b/��E ]'��H�¾�@H��` @Ppe�� N PoR��we��,�Y�SC6�SEGF�@H��(�
eWVO�,Q� Gb/ IX_E9��P� N �( �v
E��Qbj]!�LE\PjE\bj]!�;��@`obj]!��Fb©��
��K�IEY ,�(� N �(�D��P��QH�b/�� ,�(�)�QP���E TUR�b/�SX^H��(��E bqEQE��IX!��E��,�@¦ N PjR�� N �@R�TUR���]'�(�N RfX'���\b��� (�,��e��,�aRgE\X_]^X!�QbcE��IR����?�QPoX'�(��Ea]D��I`fF�(���@H��(��EaefX �G��,���(��E��(�@¦>efb/���a]!�,�P�SC6�SEGF�@H��(�AeWVo�DQ� Gb/ IX_E9��� N �( �E��\bc]!� E\PjE\bj]!�*��@`�bj]'��Fb��o�
�ZPoR��
bG¡oP/���? IP����DE�bcE9��ATUR��a]'�(�Y @Ppe��,�� IP��� @bcE9��,�4��(�I¦1]'�(� N ]_R�� N RfX'���\b��UE�� N PoR3� ]!�(�1�DC9�DEGF�IH��,�

H�P/�fPcv�R[E\X^]_X!�QbcE��IR��@¦ ���Y�6��I¡ ��@]^bjX!�,��E�X!���DQ� @b/ (�,� N PoR3���QR NfN �QX^H��(�¥]«VYX!��E��,�S� ��(���(�� ,�1�(��E����
]'�(�|R[E\X^]_X!�Qbqv
E��IR����)�IE)�QR��DE\PoRgEZTUR�b/�feC (�@Rp�pv  @X P���E�e3�(�wbcH N ]_X_EQRfe��(� N �QP6 BA��(�I� � ��� ���E\Rfe�� N ]^R3� N PoR����6��(�?�QR�� (�,�w�ubjX^if]'�(� N �,�S��P��SH�b��� (�,��e��,�Y @Ppe��(�I IP��� @bcE9��,�4��(� ]_P����STpR�V�X_]!�G�QP���E X'�� @]_R���e�b����I�fPjE����?�SC6�SEGF�@H��
H�Rf]�E\X�v£RgE\X_]^X'�\bcE��@R����>efPoX_E ¾�IE����I�(�3 @P���� H��,�4��(�c� § ] ���,�\bjX�E�i�P���e���¡ ��(�SX >.�,���QXW]^b¨]^P/�f`oR��IR��|efR@ IP[e���WVO�(�SE N b/��R��A�ub/ IE��@R���]_X^HAX_E�b��UE N PjR��>]!�,� N �(�D��P��QH�b/�� ,�(��efR��SC6�SEGF�@H��j� � ����E��@]^]'�m��IEQRfe�� N PoR3���\bcX_E
¾�IE����|H��(�-��,�8�QR3�#R��P @Ppe��¬e�� ��bcH�HAX!�f`�PoR�R3�P @Ppe��8 @P/�U¡jPo]^R[E\X_��� �,�QH���4�6��@`oRf]_X«F�,���@H��(��E<�@H N ]^P�C ��(�
e�b/����R��K�DC9�DEGF�IH��ZbG¡��( k�,�UE����I]hb/ ,�@H��(��EºX!��>.�gX«� � ����HAX!�����,�����¡pX^e��,�� (��e���]'�@R����>H�bjR[¡jbcX!���,� N �,�Dv
��P��QH�b/�� ,�(� N �,�QH��IEQE��\bjX�E
e��m @P/�� @]_R�����TpR�V�R��5 IP[e3��E��SP N  IPoR��SE@¦ EQPoRgE= @PoHAH��AR����,��E����I]hb/ ,�@R��
E��SP N  @PjR��SE@¦9�URfX�E|bjRp��i�P����3�(� N �(�D��P��QH�b/�� ,�(�ºefR@�SC6�SEGF�@H��j� § ] ���(�\bcX_E¥bj]^P���� N P����QX^ig]!��eWV�X_H�bc`oX!���,�
TUR���]!�(�#EQR��Qi�Pcv  @Ppe��(�I¦�TpR3�G�gPoR��ºbG¡oP����b BAfPjX!�QX'�  @PoR3�SE�� N PoR��>`�b��\b/��E\X'�#e���i�P������,� N �,�S��P��SH�b/�3 (�(�
FbA�ubjX_if]!�1�Qb NfN P��SE)�QX_`���bj]¥FbAi��QRfX�EG¦ �QP/�UE��(�©�ubcX_E�E��SP N  IPoR��SE��@� 2 � N PjR����QbjX_EZbj]_P����k BAfPoX'�QX'�ZeWVYRgEQX�v
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