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•
[�MPLedHWbJRLed:ObkHSHfZÐÂS�U.QTW`ÖÎM~O6JK×
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•
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FhW`O6J
�0LNJKMcI0ÐÂSiO6_nIKIKJRfT_NS�LN_ct�[0QTWbÖjMcIRJKäN_nÌ é MPO6d�_NÖjMPO6JRLNaNt é M~O6dH_nÖÎMPObJKLna�F8a`abJRa`OeMPSHLN_¬q:ê�a³O6_nÖjant��hk�ÖÎMcS=À
� WbJR_NSiO6_nÌ ÐÂS:Ob_NWbMcLnObJRÙT_§Í{dH_nQTWb_nÖ Á�W`QCÙ�JRSHfHtHFhk�O6QcÖÎMPOb_NÌ Í{dH_nQTWb_nÖ Á�W`QCÙ�JRSHf
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Ø SHIKJR×c_ í=<?>A@ ô�ï4ôÈñ�ôÈðABDC�ï4ñBô�E~ð2t ÖÎM~O6dH_nÖÎMPObJKLNMcI�JKSHÌ�kHLnObJKQTS riêFB=íeîCïeí4ð0ñÂí�ôÈð;ó�ð0ô�í�ÌHQ=_Na8SHQcO*_nS�U.QTWbLn_ãMcS
_NMcWbIåêãLNQcÖjÖ?JRObÖj_nS:O g J�¾ _c¾:MPSj_NMcfT_NW�a³O6W6M~O6_NfPêHv�O6Q�MG��Ý�_NÌÎJRSHÌHkHL4O6JRQTSjQcWbÌH_nWbJKS�f�MPSHÌ?ObQ�MG��Ý�_NÌÎab_nO½QcU
JRSHÌHkHL4O6JRQTS�diê=GsQPO6dH_nab_Nan¾�Í{dH_�m½QTWb×§abLedH_nÌHkHIR_{QcU0O6dH_½GHWbQIH`_NLnO½ë�íeîCïeí4ð0ñ�ílò4ð;ó�ð0ô�í�JKa2O6Q\JRSiO6_NfcW6MPOb_�k�ObJKIåÀ
JåO6JR_Na½U.QcW�GHW`Q�QcU°Ì�_nÙT_nIKQTG�Öj_nS:O�r:êÎÖÎM~O6dH_nÖÎMPObJKLNMcI0JKSHÌ�kHLnObJKQTSVJRSiO6Q�ObdH_*Mca`abJKa³OeMcS�LN_\a³ê�a³O6_nÖ

Ω JGKMLON t PObQ _nÙPMcIKkHMPO6_�ObdH_�U._;Mca`JKrHJRIKJåOÂê�QPU�QTk�W¬McGHGHW`QiMcLed O6QQB=íeîCïeí4ð0ñ�í�ôÈð;ó�ð0ô�íTt R�McSHÌ O6QS�0S�Ì ObdH_Z_4Ý=O6_nSHabJRQTSHa
S�_NLN_nababMcW`ê÷JKS G�W6McL4O6JKLn_c¾ Ë _NfiMPWbÌHJRSHfVO6dH_ZÌH_4ÙT_nIKQTGHÖ?_NSiO�McSHÌ GHW`_Na`_NSiOeMPObJKQTS÷QcU½LNQTÖ?GHIR_4ÝìJKSHÌHk�LnO6JRQTSG�WbQ=QcU.aNtiO6d�_hkHIåO6JRÖÎMPOb_{fTQiMcI0QPUºO6d�JKa�JKSiO6_nfTW6M~O6JKQcS?JRalO6Q�Ì�_NÖ?QTSHa`ObW6MPOb_{O6d0MPO½LNQcÖjGHk�O6_NW½Mca`abJKa³OeMcS�LN_pL;McS
S�QcO8QcSHIRê abMPO6JRa`UÈê O6dH_�Wb_?T=k�JKWb_nÖj_nSiO6a8QPU M?m½QTWb×:JKS�fÎÖjMPO6dH_nÖÎM~O6JKLnJ McS QTS�kHa6MPrHJKIRJROÂêTt2U0_ýÝ�JKrHJRIKJROÂêct�McSHÌ
Ö?Q=ÌHkHI MPWbJROÂêct�r�k�Op_nÙT_nSìJRÖjGHW`QCÙT_\O6d�_§LnkHWbW`_NSiOhÖÎMPObdH_NÖjMPObJKL;MPIsGHWbMcLnObJKLn_*JKS LN_nW`OeMPJKS
McabG�_NL4O6an¾

Fha�LnQTÖjG�IK_4Ý÷JRSHÌHkHL4O6JRQTS$GHW`Q�QPU.a�McW`_ÎQTS�IRê QTSH_jQcU{ÖjMcSiê÷Led0McIKIR_NSHfcJKSHf
Mca`Gs_nLnO6a�QcU{ÖjMPO6dH_nÖÎMEÀ
ObJKLNMcI°McLnObJRÙ=JROÂêÎOeMcLe×:IK_nÌ riê	O6dH_

Ω JGKMLON W`_Na`_;McW`Led fTWbQckHG tV8ObdH_�G�WbQWH`_nLnOhJKaXO6QÎr�_§abLNJR_NSiO6J
�0L;MPIKIRêVMcSHÌa`Q�LnJ McIRIRêj_NÖ�r�_NÌ�ÌH_NÌ JRSiO6QjMZmXJRÌH_NWXLNQcS:Ob_4Ý=O;¾{Í{d�_�Ù=JKa`JKQTS QcU�MjG�QEm½_NW³U.kHI°ÖÎM~O6dH_nÖÎMPObJKLNMcI�Mca`abJKa³OeMcS�LN_
_nSiÙ�JRWbQTS�Öj_nS:O�mXdHJKLedãGHW`QCÙ�JRÌH_Na�LNQTÖ?GHk�Ob_NW³À�r0Mca`_NÌãabk�GHGsQcW`O�U.QTWÃÖjQca`O�O6Mcab×:alQcU�MhÖÎMPObdH_NÖjMPObJKLNJKMcS§d0Mca
W`_NLn_NSiO6Iåê�a³O6JKÖ�kHI MPOb_NÌ�SH_nm!GHWbQIH`_NLnObalMcSHÌãJRSiO6_NW`S0MPObJKQTS0MPI=W`_Na`_;McW`Led?S�_nOÂm½QTWb×:a�McLnWbQTa`a�O6dH_½ÌHJKa`LNJKG�IKJKSHMcW`ê
MPSHÌìa³ê�a³O6_nÖjahrsQTk�SHÌ0McW`JK_Nan¾ à Ý�McÖ?GHIK_na8McW`_*O6dH_ à kHWbQTG�_;MPS ¿�F)X2¿ Ø X à éìØ q/Y§McSHÌ é[Z§é]\ JRSHJRObJ M~À
ObJRÙc_NaNt2O6dH_ à�Ø GHW`QWH`_NL4O6a é � u à Í*t^`_ba KAcedQN É°Êlt fãMcSHÌ é �hg ]-X�Ðeti�McSHÌ�ObdH_ÎFhÖj_nWbJRL;McSkj*Álj)m
W`_NG�QTabJåO6QTW³êVQcUÃÌH_nÌHkHLnObJRÙc_�a`QcUÈOÂm�MPWb_¬O6Q=QTIKan¾
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ÐÂÖ ]*_NfT_nSHa6MPObäVäNk�W�í=<?>A@ ô
tNôÈñ�í4ð�òýðABDCvu~ñBô�E~ð#ä4mXJKSHfcO�ÌHJK_jÖÎM~O6dH_nÖÎMPObJKa`LedH_ÎÐÂSHÌ�kH×iO6JKQcS�ÖjJåObO6_nIKa�ë�íeîxw
ïeí4ð0ñÂí?òýð;ó�ð0ô�í	SHJRLediOZäNkHW�U.W`ÛHdHäN_nJRObJKfT_nS©[�_na`ObIK_NfckHSHf _NJRSH_NWãr�_Na³O6JRÖjÖ�Ob_NS�ÐÂSHÌ�kH×iO6JKQcSHabQTW`ÌHS:kHSHf÷kHSHÌ
_nJKSH_nW�r�_Na`ObJKÖ?Ö�O6_nSVF8k�a`m�McdHI°McS ÐÂSHÌHk�×:ObJKQTS�abdiê=GsQcObdH_Na`_NS ¾½Y\Mca{FhWbr�_NJåO6abG�WbQTfTWbMcÖ?Ö Ì�_NapÁlWbQWH`_n×:Ob_Na
ë�íeîCïeí4ð0ñ�íãò4ð;ó�ð0ô�íÎrs_na`Ob_NdiO?JKS�ÌH_nWãÐÂS:Ob_NfTWbMPO6JRQTS ÙTQcS!YhJK_NS�a`O6G�WbQTfTWbMcÖ?Öj_nS äNkHW à SiOÂmXJKLe×:IRkHSHf ÙTQTS
ÖjMPObdH_NÖjMPO6JRabLedH_nS�ÐÂSHÌHkH×iObJKQTSHa`rs_4m�_nJKa`_NS#JRS�Ì0McaãFhababJRa`Ob_NSHäna`ê=a`Ob_NÖ

Ω JGKMLON t�ÌH_nW à ÙPMcIRk0MPObJKQTS Ì�_NWØ Öja`_nObäNr0McW`×c_nJRO�k�SHab_nWb_Na{FhSHa6M~O6äN_na{äNkHW Ï _Nd0MPSHÌHIKk�SHf�ÌH_nWpë�íeîCïeí4ð0ñÂíXòýð;ó�ð0ô�íhkHSHÌVÌH_nW à W`U.QTW`abLed:kHSHf
Ì�_NWpJKS
ÌH_NWhÁlW6M~Ý�JKaX_nW`U.QTW`ÌH_NW`IKJKLed�_NS à W³m�_nJROb_NWbk�SHfT_NSº¾ Ï _NänÛHfTIKJRLed�Ì�_NW à SiOÂmXJRLe×=IRkHSHfVk�SHÌ Ë _NGHWbocab_nS�ÀO6MPO6JRQTSZ×cQTÖ?GHIR_4Ý�_NW ÖÎM~O6dH_nÖÎMPObJKa`LedH_NW�ÐÂSHÌHk�×:ObJKQTS�abr�_nm½_NJKa`_\abQcIKI0ÌHJR_Nab_hÐÂSiO6_NfcW6MPObJKQTS?abLedHIRJK_?yTIKJRLed?SHMcLed�À
m½_NJRab_nS t0Ì0Mca`a{_NJKS�_§¿�QTÖjG�k�O6_nW³À Ø SiO6_NW`a`ObÛ�O6änkHSHf?SHJKLediOXS:kHW{ÌHJR_\F8S�U.QcWbÌH_nWbkHSHfc_NS�McS Ï W6MPkHLed:r0McWb×P_NJåO;t
[ÃIK_4Ý�JRrHJKIRJROeo~O�kHSHÌ é Q=ÌHkHI MPWbJRO6oPO�JKÖÆÖÎMPObdH_NÖjMPObJKabLed�_NSÎFhIKIåOeMcf¬_NW³U.ÛHIKIR_NS?×~McSHS t=abQTS�ÌH_NW`SVabQTfTMcW½JRSjÌ�_NW
X°Mcfc_*JKa`ONtHÌHJR_*fT_NfT_nSim�ocW³O6JRfT_¬ÖÎMPObdH_NÖjMPObJKabLed�_¬Á�WbM~Ý�JKa{JRS
_nJKSHJRfT_NS
ÁlkHSH×iOb_NSìänk
Ùc_NW`rs_nabab_nWbS ¾
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Ï k�JKIKÌ�JKSHfãQTS O6d�_
Ω JGKMLON GHW`Q�QcU�Mca`abJKa³OeMcSiONt�LnkHWbW`_NSiO6Iåê kHSHÌH_nWhÌ�_nÙT_nIKQTG�Öj_nS:O8MPO8q�MTMPWbI MPSHÌ Ø SHJåÙT_NW�Àa`JROÂêTt2O6dH_jQTr/H`_nLnO6JåÙT_VQPU�O6dH_jGHWbQIH`_NLnO�JKa§O6QìJRSiÙT_Na³O6JRfiMPO6_ZO6d�_ÎWb_NMcIKJRä;Mcr�JKIKJåOÂê QcU	ï�EWÒ$>AC=ñ�íxÓ�w©Ô~îeî4ôKî4ñ�Ôcðºïeí

g q�_NL4O6JKQcSp��¾ � ¾ � t=q=_NLnObJKQTSp�=¾ ��¾ � vÃU.QTW�LnQTÖjG�IK_4Ý�ÖÎM~O6dH_nÖÎMPObJKLNMcI�JRSHÌHkHL4O6JKQcS?G�WbQ=QcU.a g q�_nLnObJKQTSp��¾ � ¾ ��t�q�_NLýÀ
ObJKQTSp��¾ � ¾ ��t0q=_NLnObJKQTSp�=¾ ��¾ �Tvý¾
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é MPS:êZÖjMPObdH_NÖjMPO6JRLNJKMcSHa�k�ab_XO6dH_nJKW�LNQTÖ?GHk�Ob_NW`a5H`k�a`O�Mca�JKÖ?GHWbQCÙT_nÌ?OÂê=G�_nmXW`JRO6_nWbant=mXJåO6dãO6dH_XU.QTIRIKQCmXJKSHf
_ýÝ�Ln_NG�ObJKQTS�aNt0WbQckHfTdHIåê	McW`W6McSHfc_NÌ U.WbQTÖ abkHLnLN_Na`a`U.kHI°O6QZIR_NabaXa`kHLNLn_Naba³U.kHI�LnQTÖ?GHk�O6_nW{abkHG�GsQTW³O;ÜlOÂê=Gs_nab_4O`À
ObJKSHfHt�_nIK_NL4O6W`QTSHJKL§GHkHr�IKJKa`dHJKS�fHt�JKS�U.QTW`ÖÎM~O6JKQcS	Wb_nObWbJR_nÙPMcI�t�S:kHÖ?_NW`JKL;MPI�McS�Ì LNQTÖ?GHk�Ob_NWhMcIKfc_NrHWbMjLNQcÖjGHk=À
O6MPO6JRQTS t�ÖjMPObdH_NÖjMPO6JRL;McI�Ì0MPO6Mcr0Mca`_Nant�ObdH_NQcW`ê	ÌH_4ÙT_nIKQTGHÖ?_NSiONt�McSHÌ O6dH_nQTWb_nÖ GHWbQCÙ=JKS�fH¾

Í{dH_pIKQCm McLNLn_NG�O6McSHLN_hQcU LnQTÖ?GHk�O6_nW Mcaba`JKa`O6McSHLn_hJRS?ObdH_NQTW`_NÖ GHW`QCÙ�JRSHf�McÖjQcSHf¬ÖÎMPObdH_NÖjMPObJKLNJKMcSHa
a`kHfTfT_na`O6ahO6QÎIRQ�Qc× MPOhObdH_�a`JRObk0MPO6JRQTS U.WbQTÖ MÎÖjMPObdH_NÖjMPO6JRLNJKMcS5á a{GsQTJRSiO8QcU�Ù�JR_nm r�_nU.QTW`_�m½_�ÌH_nabLnWbJKr�_
ObdH_¬a`OeM~O6_¬QcU2O6dH_§McW³OXJKS ÖjQcWb_\ÌH_4OeMcJRI�¾

Þ�D27vÖ�<;:9â	7�à�7�,�ÖMØe7�7�p�9 P�ã q=QTÖj_XÖjMPO6d�_NÖjMPO6JRLNJ MPSHalkHab_pOÂê=Gs_nab_nO`O6JRSHf�a`ê=a³O6_NÖ?a�ObQ�ÌH_4ÙT_NIRQTGÎObdH_NJRW
ObdH_NQTW`JK_na{McSHÌ	GHW`Q�QPU.a�JKS	Ö?QTW`_8ÌH_4OeMcJRI MPUÈOb_NW�Mb�HWba`OXWbM;mÑG�_NS MPSHÌ G0McG�_NW�a`×c_nObLed t0r�_NL;MPkHab_*O6d�_nêVLNMcS
W`_NGHIKMcLN_ZS0McÖ?_Na�McSHÌ�a`ê=Ö�r�QTIKa§a`ê=a³O6_NÖjMPObJKL;MPIKIRê McSHÌ�ÌHQ�LnkHÖ?_NSiO�ObdH_?ÌH_nÙc_NIKQcGHÖj_nSiO�GHW`Q�Ln_Naba�ä _4ÙT_NS
JåU�ObdHJKa
ÖÎM;ê QcSHIRê Ö?_;MPSÑO6Q&×c_n_NG�M©UBMcJKIR_NÌ GHW`Q�QcU�MPObOb_NÖ?G�O
QTW
M!GHW`_nÙ=JKQckHa
Ùc_NW`abJKQcS QcU�M!ÌH_x��À
SHJåO6JRQTS	QTW�O6d�_NQTW`_NÖ McapMãLNQTÖ?Ö?_NSiOpJKS	O6dH_-Xæå6Í à�ç abQTkHW`LN_è�0IK_P¾�Í{dHJKaXÖjMCêct0dHQCm�_4ÙT_nWNt�rs_*ÙT_nW`ê	ObJKÖ?_
LnQTSHabk�ÖjJRSHf\mXdH_NSZG0MPW`O6alQPU�ObdH_�OÂê=Gs_nab_4ObO6JRSHf¬O6kHW`SãQTk�OlO6Q*r�_{JKW`Wb_nIK_nÙPMcSiO�U.QcW�O6dH_Ë�HS0McIHGHW`_Na`_NSiOeMPObJKQTSº¾
é QcWb_¬LNW`kHLNJKMcIKIåêTtHdHQCm½_nÙc_NWNt�ÖjMPO6dH_nÖÎM~O6JKLNMcIsObdH_NQcWbJK_naNt�SHQcObJKQTS�aNt0McS�ÌìGHW`Q�QcU.aXMPWb_§SHQcOpÌH_nÙc_NIRQTGs_nÌ�ObdH_
m�M;ê O6dH_4ê�McW`_	ÌHQ=LNkHÖ?_NSiO6_nÌ ¾ Í{dHJRaãÌHJ4és_NW`_NSHLn_ JKa�SHQPOZQTSHIRê�ÌHkH_	ObQ O6dH_	JåO6_NWbMPO6JåÙT_VÌ�_N_NG�_NS�JKSHf QcU
ObdH_	ÌH_nÙc_NIRQTGHÖ?_NSiOjMcSHÌ©O6dH_	QTÖ?JKa`abJRQTS�QcUp_;Mca`JKIåê Wb_nLNQTS�a`O6W`kHLnObJKrHIR_	G0McW³O6aN¾�FhIKa`Q O6dH_ fTIRQTr0McI½QTWbÌH_nW
QcU GHW`_Na`_NSiOeMPObJKQTS JRS GHkHrHIRJKL;M~O6JKQcSìÖ?QTWb_�QPUÈO6_NS Obd0McS SHQcO*Ì�J4és_NWba\U.W`QTÖ O6dH_ãQTW`ÌH_NW*QPU½Ì�_nÙT_nIKQTG�Öj_nS:ONt
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z ÔDCI>�ñÈî�Ôcñ¼t g ]*_NS�ObäN_nS g �CÔ �TÞTvbvýt~QcW�LNQTS�UHkH_NSHLn_lO6dH_nQTWb_nÖja°IKJR×c_�ObdH_lQTSH_lJRS§]¬WbMcÖ?IKJKLed9x g JKW³O6d g �CÔTÔTÕ v
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O6dH_ãÁ�ê:O6dHMcfTQTW`_;McS ÖjMPO6d�_NÖjM~À
ObJKLnJ McS �hJRGHG0Mca`QTaXQcU é _nO6McGsQcS:O g Ð�O6McIRê�v�JKS	ObdH_�Ö?JKÌ�ÌHIK_\QPU�O6d�_�Þ����8LN_NSiObkHW`ê Ï ¾ ¿8¾Rt�L4U�¾�[�W`JRObä g �CÔ �:ÞTv4¾
é QTWb_nQEÙc_NWnt=m½_#�HSHÌjÖjMcSiêãQ=LNLnkHWbW`_NSHLn_Na QcU�B=íeîCïeí4ð0ñ�í{ôÈð;ó�ð0ô�íXJKSãO6d�_XUBMPÖjQTk�alLNQTIRIK_NL4O6JRQTS�u à IK_nÖj_nSiO6a�v
QPU à kHLnIKJKÌ	QPU�FhIK_4Ý�McS�ÌHWbJKM�tHLnU�¾ à k�LNIKJRÌ g LNM�¾0�T�T� Ï ¾ ¿8¾ v4¾�Í{dH_*U.QTIKIRQCmXJKSHf�_nJKfTdiOb_N_NS
LN_nSiO6kHW`JK_NaXa`dHQCm�_nÌ
M\LnQTÖ?G0McW6M~O6JRÙc_NIåê�IRQCm!IR_nÙc_NIHQcU�LnWb_;M~O6JRÙ=JåOÂê�JKS�ÖÎMPObdH_NÖjMPObJKL;MPI:ObdH_NQcWb_NÖÆGHWbQCÙ=JKSHf�tTrHk�O MPUÈOb_NWl[0_nWbÖjMPO}á a
W`_NJRS:Ùc_NSiO6JRQTSÎQPUºO6d�_ é _4O6dHQ=ÌVQcU Y8_Na`LN_nS:Ob_\ÐÂS��0S�JK_pJKSZO6dH_pÖjJRÌHÌHIR_{QcUºObdH_ � ß ��� LN_nS:ObkHW`êctHJRO�W`_NÖjMcJKS�_NÌ
ObdH_¬a`O6McSHÌ0McW`Ì�JRSHÌHkHL4O6JRQTS	Öj_4O6dHQ=Ì QcU2m�QTW`×:JKSHf?ÖÎM~O6dH_nÖÎMPObJKLnJ McSHa½kHSiO6JRIºO6Q=Ì0M;êT¾
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ÐÂS ObdH_ �CÔ ßP�caNtºObdH_ãabLed�Q�QTIÃQcU��e<?>A@ ô�ï4ôÈñ òýðABDC�ï4ñBô�E~ð�m�Mca\U.QTW`Öj_nÌ riê LNQcÖjGHk�O6_NW*a`LNJR_NSiO6JRa`O6ahm�QTW`×:JKSHf
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ObJKLNMcI�JKSHÌ�kHLnObJKQTS	O6_nLedHSHJ4T=k�_NaNt�O6dH_4ê ÌH_NLnJKÌH_nÌ�ObQjW`_NÌHkHLn_�ObdH_�a`_NLnQTSHÌ�À�QTWbÌH_nWhÍ{d�_NQTW`_NÖ QcUlu4�cO6d�_NWbJKMcS
ÐÂS�ÌHkHLnObJKQTSjMcSHÌZO6d�_pJRSHÌHkHL4O6JåÙT_ é _nObdHQ�Ì?QcU Y8_Na`LN_NSiOb_8ÐÂS��0S�JK_{O6Qè�0Wba³O`À�QTWbÌH_nWXôÈðABDC�ï4ñBô�E~ð Ô}<Tô�EWÒ�îhMcSHÌ
G�kHWb_nIRê&ÌH_NÌ�kHLnObJRÙT_ �HWba`O³ÀÂQTW`ÌH_NWjWb_NMcabQTS�JKSHfH¾ÑÍ{dH_ a`QPÀÂLNMcIKIR_NÌ�u�m�M~O6_NW³UBMcIKI�v�À�Öj_4O6dHQ=Ì©QcU\O6d�_ GHJKQcSH_N_nWba
QPU�O6dHJRa�MPGHGHWbQTMcLed g�Ï QEêc_NW0x é Q�QcWb_ g �CÔ ß Ô v`v¬W`_?�0S�_Na�ObdHJKa§GHWbQ=LN_naba�JKSiO6QìM
UBMca`LNJKSHMPO6JRSHf�d�_NkHW`JKa`ObJKLPt



ß

McS�Ì?ObdH_XGsQCm½_NW`U.k�I�JRSHÌHkHL4O6JåÙT_{O6dH_nQTWb_nÖ GHW`QEÙ=JRSHf�a³ê=a`O6_nÖ�����É°Ê J gBÏ QCêT_nW x é Q�QTW`_ g �;ÔTÓTÓ v`vÃabdHQCmXa
ObdH_Vabk�LNLN_nabaZQcU{ObdHJKa�W`_NÌHk�LnO6JRQTS©McGHG�WbQiMcLedº¾ [�QcW�LNQcÖjGHW`_NdH_nSHabJåÙT_	a`kHW`Ùc_nê=aZQTS�_4Ý�GHIRJKLNJåO�JRSHÌHkHL4O6JRQTS
L4U�¾ g MPIRO6d�_NW g �CÔTÔ �:v½McSHÌ Ï kHSHÌ�ê g �P�T� � vý¾

FhIRO6_nWbS0M~O6JRÙc_ McGHG�WbQiMcLed�_Na O6Q&Mck�ObQTÖÎM~O6JKQcS QcU�ÖÎMPObdH_NÖjMPObJKL;MPIhJRSHÌHkHL4O6JKQcS _nÙTQcIRÙT_nÌÑU.W`QTÖ ObdH_
¡ ð2C=ñ�ì�¢=£8í4ðABcô <¥¤lEWÒ$>A@Kí4ñ�ô�E~ð�¦ßÓ�ECïeí£BDC/Ó6íhMcSHÌZm�_nWb_8a`kHÖ?ÖÎMcW`JKän_NÌZJKSãO6d�_pa`LedHQ=QTI�QcU òxÒ$>A@ ô�ï4ôÈñºò4ðABDC0ïxw
ñBô�E~ðÃt:mXdHJRLedÎLNQcÖjGHW`JKa`_Na½Á�W`Q�QPU riêÎ¿�QTSHabJRa`Ob_NSHL4ê g ÐÂSHÌHkHL4O6JRQTSHIK_naba ÐÂSHÌHkHL4O6JRQTS�v4t�B=íeîCïeí4ð0ñÂíhôÈð;ó�ð0ô�íhMcSHÌ
a³ê�SiO6McLnObJKL;MPIÃJRSHÌHkHL4O6JKQcS�QTW`ÌH_NW`JKSHfcaN¾ g dHJKIR_§m½_�MPWb_�S�QcO8fcQTJKSHfZO6QÎÌHJKa`LNkHa`a8JKÖ?GHIRJKLNJåO{JKS�ÌHkHLnObJKQTS
dH_nWb_
g LnU�¾åt dHQCm�_4ÙT_nWNt g JKW³O6d g �P�T�iÞTv{U.QTW*MÎa`kHW`Ùc_nê�v4t2JRO8ab_N_nÖja\ObQ	rs_�SH_NLn_NababMcW`êìO6Q	ÌHJRa`O6JRSHfTkHJRabdùB=íeîCïeí4ð0ñÂí
ôÈð;ó�ð0ô�í*U.W`QTÖ ObdH_¬ÖÎMPJKSHa³O6Wb_NMcÖ m�QTW`×	QTS _4Ý�GHIRJKLNJåO{JKS�ÌHkHLnObJKQTSº¾

é Q=ÌH_nWbS�_ýÝ�GHIKJRLNJRO2JRSHÌHkHL4O6JKQcS�a³ê�a³O6_nÖja�a`kHLedãMca.§ c�¨eN g Fhk�O6_ýÝ�JR_NW�x§MPI�¾ g �CÔTÔTÔ vbvºQTWtcf©�ª'« g Z Mck�U ÀÖjMcSHS¬x¬McI�¾ g �P�T�T�iv`vX_NMcabJRIRê�QTk�O6G�_NW³U.QTWbÖ _nÙc_NS�MVfTQ=Q�Ì ÖjMPO6d�_NÖjMPO6JRLNJ MPS�QTS ObdH_�OÂê=GHJKLNMcI�JRSHÌHkHL4O6JRÙc_
GHW`Q�QPUsG�WbQTrHIR_NÖ?a�O6d0M~O�MPWbJKa`_{JKSZdHJRalÌ0McJKIåê�m½QTW`×ãQTW�Mca�abkHr�OeMca`×=a JKSZa`QcUÈOÂm�MPWb_XÙT_NW`J4�0LNMPO6JRQTS ¾e�hQCm�_4ÙT_nWNt
McIåO6dHQckHfTd _4Ý�GHIRJKLNJåOXJKSHÌ�kHLnObJKQTS
d0Mcaprs_nLNQTÖ?_�M?a³OeMcSHÌHMcWbÌ�JKS
_NÌHkHLNMPO6JRQTS g LnU�¾0ObdH_

X
�
­�®°¯K±b² GHW`QWH`_NL4O;tR V

g McIRObdH_NW x q�Ledim�_nJKäN_nW g �P�T�T�iv`v�McSHÌVO6d�_NWb_8JKa�a³O6JRIKI�_nÙ=JKÌH_nSHLN_\U.QcW�LNQcSHabJRÌH_NWbMcrHIK_hJKÖ?GHWbQCÙc_NÖ?_NSiO6a�QCÙc_NW
ObdH_jêc_;McW`a g L4U�¾e�pk�ObOb_NW³x Ï kHS�Ì�ê g �CÔTÔTÔ vbv4tÃO6dH_nab_VÖ?_nObdHQ�Ì�a�McSHÌ$a`ê=a`Ob_NÖ?a�ÌHQ SHQPO�ab_n_NÖ�O6Q a`L;McIR_
kHGjO6Q�d0MPWbÌVÖjMPO6d�_NÖjMPO6JRL;McIHG�WbQTrHIR_NÖ?aNt�McSHÌÎm½_\r�_NIRJK_nÙc_hObd0MPO�ObdH_NW`_\McW`_#>AÓýôÈðºï4ô®>A@Kí$Óeí£Ô~î;E~ð�îhU.QTW�O6dHJRa
a`dHQTW`ObLNQTÖ?JKS�fH¾

à Ý�GHIKJRLNJåOhJRSHÌHkHL4O6JRQTS�k�S�U.QTW`ObkHS0MPOb_NIåê Ö�kHa`OhabQcIRÙT_§O6dH_�d0McW`ÌìGHW`QTrHIK_nÖja g J v{McSHÌ g JKJ v�Öj_nS:ObJKQTS�_NÌ
Mcr�QCÙT_	MPIKWb_NMcÌ�ê´�4í�ë}EWÓeíÎO6dH_ÎGHWbQ=QcUXd0Mca�McLnObk0McIKIåê a`O6McW`Ob_NÌ ¾ F GHW`QTG�_NW�JRSHÌHkHL4O6JKQcS�M~Ý�JKQTÖ�Ö�k�a`Oãr�_
fT_nSH_NWbMPO6_nÌÎmXJRObdHQTk�O½McSiê?JKS�U.QTWbÖjMPO6JRQTSãQTS?O6dH_pa`ObWbkHL4O6kHWbMcIsÌ�JG_?LNkHIåO6JR_NalO6d0M~O�ÖjM;ê?McWbJRab_pJKSZO6dH_hGHWbQ=QcU
IKMPO6_nW8QTS ¾�[0QTW8O6d�JKa\W`_;Mca`QTS t�JRO\JKa\d0MPWbÌ U.QTW*MPS÷_ýÝ�GHIKJRLNJRO³ÀÂJRSHÌHkHL4O6JKQcS�GHW`Q�Ln_NÌHk�Wb_ãO6Q	fTk�_Naba*ObdH_ãWbJRfTdiO
JRSHÌHkHL4O6JKQcSVM~Ý�JKQcÖja�U.QTW½Ùc_NW³êÎÌHJO_?LNkHIåO�GHW`Q�QPU.a�JKSVMcÌ�ÙPMcSHLn_c¾lF8IåO6dHQckHfTdjObdH_8Ob_NLedHSHJ4T:kH_Na�U.QTW½fTkH_nababJRSHf
ObdH_�W`JKfTdiOhJKSHÌ�kHLnObJKQTS�M~Ý�JKQTÖ riê�McSìMcS0McIåê�a`JKapQcU�ObdH_�a³ê�SiO6M~Ý QPU�O6d�_�LNQcSWH`_NL4O6kHW`_ãMcSHÌ�QcU�O6d�_�Wb_nLNkHW�À
a`JRÙT_	Ì�_?�0SHJåO6JRQTSHaãMcW`_	Gs_nWbd0MPGHaãO6dH_	Ö?QTa`O�ÌH_nÙc_NIKQcGs_nÌ#McS�Ì©UBMPabLNJRS0MPObJKSHf MPGHGHIKJRL;MPObJKQTS�a�QcUpdH_nkHWbJRa`O6JRL
×:SHQCmXIK_nÌHfT_ãJRS�MPW`O6J
�0LNJKMcI2JKSiO6_nIKIKJRfT_NS�LN_�MPSHÌ LNQTÖ?GHk�Ob_NW\a`LNJK_nSHLN_Pt°_nÙT_nS�ObdH_ãÌHJKa`LNJRGHIK_na\QcU½_4Ý�GHIKJRLNJåO\JKS=À
ÌHk�LnO6JRQTS÷McÌHÖ?JROhO6dH_ZIKJRÖjJåOeMPObJKQTS�apQPU ObdHJKa�Ó6íeïxC/Ó6î4ô�E~ðùÔcðAÔD@°µEî4ôKî4¾�ÐÂS�ÁlW`QcO6än_NS g �;ÔTÔ �:výt2Gº¾b�i��t m½_ �0SHÌ
SHQPOXQTSHIRêÎabÖjMcIKI�ÙT_nWbJ4�HL;MPObJKQTS _4Ý�McÖ?GHIR_NapMcIKW`_;McÌ�êVabd�QEmXJRSHfãO6dH_nab_§IKJRÖjJåO6aNt=rHk�OpMPIKabQãObdH_¬LNQTSHLnIKkHa`JKQTSºÜ

u g _�LNIKMcJKÖ Obd0MPO8LNQTÖ?GHk�ObJKSHf?O6dH_�diê=G�QcO6dH_nab_na¶�4í�ë}EWÓ6í{ObdH_�GHW`Q�QPUlJKahSHQcO*MjabQTIRk�O6JRQTS
ObQ
ObdH_
GHWbQTr�IK_NÖ MPSHÌ abQ÷O6dH_�LN_nS:ObW6McIpJKÌ�_;M÷U.QcWZObdH_ìIKMcänê©Ö?_nObdHQ=Ì#JKaãObQ$G�QTa`ObGsQTS�_�O6d�_
fc_NSH_nW6MPObJKQTS÷QcU{diê=GsQPO6dH_nab_Na�kHSiO6JKI�JåO�JRa§_4Ù=JKÌH_nS:O�mXdHJKLed$d:ê=G�QcO6d�_Nab_naZMcWb_?Wb_?T:kHJKW`_NÌ$U.QTW
ObdH_*GHW`Q�QcU�¾·v

Í{dHJRaJu�I MPänêhÖj_4O6dHQ=Ì�v�MPSHÌ§ObdH_�I Mcr�_NI
u�I MPänê\JRSHÌHkHL4O6JRQTS�vÃO6d0MPO°m�Mca°LNQTJRSH_NÌ§JKS*ObdHJKa�LnQTSiO6_4Ý=O�McWb_�SHQPO6dHJRSHf
rHk�OpM?W`_NJKSiÙc_NSiO6JRQTS�QPU�[0_NW`ÖÎM~O}á a-B=íeîCïeí4ð0ñ�í\ôÈð;ó�ð0ô�í¬riê	O6dH_¬_4Ý�GHIRJKLnJRO`À�JKSHÌ�kHLnObJKQTSjLNQTÖ?Ö�kHSHJåOÂêT¾

ë�íeîCïeí4ð0ñÂíhôÈð;ó�ð0ô�í�McS�ÌV_4Ý�GHIRJKLNJåO JKSHÌHk�LnO6JRQTSÎÌ�Q�SHQcO�ÌHJ4és_NW JKS?O6dH_pOeMca`× g _Na³OeMcr�IKJKa`dHJKS�f�JRSHÌHkHL4O6JRÙc_
ÙPMcIRJKÌHJåOÂêHv8r�k�O�JRS�ObdH_?m�M;ê�ObdH_?GHWbQ=QcU�a`_;McW`Led�JKa§QTWbfTMcSHJKän_NÌ ¾V[�QcW�a`JKÖ?GHIK_ãGHW`Q�QPU.a§ObdH_NW`_ÎJKa§McIåm�M;ê=a
M a³O6W6MPJKfTdiObU.QcW`m�McWbÌ ObW6McSHa`I MPObJKQTS�rs_4OÂm�_n_NS©O6dH_VOÂm½QH¾�Í{dH_	ÌHJ4és_NW`_NSHLn_	rs_nLNQTÖ?_NaãQcr:Ù=JRQTkHaãQTSHIåê�U.QcW
GHW`Q�QPU.ajQcU\ÌHJG_?LNk�IROZO6dH_nQTWb_nÖjan¾ g d�JKIK_ _ýÝ�G�IKJKLnJRO?JKS�ÌHkHLnObJKQTS!Wb_nÖÎMcJRSHaãO6dH_�Öj_4O6dHQ=Ì#QPU*LedHQTJRLN_�U.QcW
W`QTk�O6JRSH_*OeMca`×:aNtºJåOpJKahMcSìQTr�a`OeMPLNIK_§O6Q?GHWbQcfTWb_naba\JRS
ObdH_�Mck�O6QTÖjMPO6JRQTS QcU�Ì�JG_?LNkHIåO8G�WbQ=QcU.aNt0mXdH_nWb_�ObdH_
GHW`QTG�_NW{JKS�ÌHkHLnObJKQTS
M~Ý�JRQTÖja�L;McSHS�QcOprs_*fTk�_Naba`_NÌ JRS McÌ�ÙPMcSHLn_c¾
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Þ�D27vÖ�<;: â 7�à�7=,�ÖMØ87$7/ps9 Í{dHJKa*JRa8O6d�_ãabkHr/H`_nLnO§QcU½LNQTIRI Mcr�QTWbMPO6JRQTS�r�_nOÂm½_N_nS÷ObdH_�½�¾'¿ JËN ©EÀ GHW`QPÀH`_nLnO R Y QcU � QTW`JKa�ÙPMcS©ÌH_NW �pQ�_4ÙT_NS#McSHÌ�O6d�_
Ω JGKMLON fcWbQTkHGºt½L4U�¾�[�JK_nÌHIK_nW g �c�c�c�:v4¾÷F8IåO6dHQckHfTd�O6dHJRa

LnQTIKIKMcr�QTW6MPObJKQTS�JKalSHQPO McSjJRÖjÖ?_NÌ�J MPOb_�G0McW³O�QcUsQTkHWlGHW`QWH`_NL4Opë�íeîCïeí4ð0ñÂí½òýð;ó�ð0ô�íTtiJåO�mXJKIRI�_;MPabJKIåê�GHW`QCÙ�JRÌH_
MZG�QEm½_NW³U.kHI°fTW6MPGHdHJKLNMcI�kHa`_NWpJKSiO6_nW`UBMcLn_§ObQjQTk�Wpa³ê=a`O6_nÖ McSHÌ t0Ù=JKLn_§Ùc_NWbabM�t�QTkHWXa`ê=a`Ob_NÖ JKa{ObQjGHW`QCÙ�JRÌH_
ÌHMPOeM¬QTSÎG�WbQ=QcUºa³OeMPOb_Na�McSHÌÎG�WbQ=QcUºd�JKa`ObQTWbJR_NalU.QTW�_;MPLedVQcUºObdH_pWb_�T:kHJRWb_nÌÎGHW`_Nab_nSiOeMPObJKQTSja`OÂê=IK_naNt=S0McÖ?_NIRê
U.QcW{GHWbQ=QcUÃab_;MPWbLed t�_NÌ�kHL;MPObJKQTSºt0McSHÌ
abkHLnLNJRSHLnOpGHW`_Nab_nSiOeMPObJKQTS ¾

Û Ö!Ú2/2,B-H<~@�!i-�9E@�ÖAp[à°@B-Î1}7$-0,B, ,.7/797$-01 Í{dHJRa�Ö?Q�ÌHk�I McW`JKä;M~O6JKQcS/äûMcaºÌH_Na`LNWbJRrs_nÌãJKSZq=_NLnObJKQTSp�=¾ � ¾ �
ä JKa�McIKW`_;McÌ�ê�JRÖjG�IK_NÖ?_NSiOb_NÌ$JRS�ObdH_ÂÁ0etg�ÃZÄ�ÅÆÅ K É a`ê=a`Ob_NÖ
tR \ L4U�¾ÃF°ÙT_nSHd0Mck�a�x¬McI�¾ g �c�T�T�ivýtÃr�k�OãWb_ýÀ
a³O6W`JKLnOb_NÌ O6Q �0W`a`O`À�QTWbÌ�_NW LNIKMckHa6MPI\IKQTfcJKL MPSHÌûO6McLnObJKLýÀÂr0Mca`_NÌûMck�ObQTÖjMPO6JRQTS ¾ [0QTWVObdH_ ÖjQcWb_ fT_nSH_NWbMcI
G�WbQ=QcU ÀÂGHIKMcSHSHJRSHf�U.WbMcÖj_4m�QcWb×ÎQPU�O6d�_

Ω JGKMLON a³ê�a³O6_nÖ�t�LnU�¾�q=JK_N×:ÖjMcSHSqx¬McI�¾ g �c�c�i�Tv4t:O6d�_§ObdH_NQTW`_nObJKL;MPI
G�WbQTrHIR_NÖ?a§McWb_ZabQcIRÙT_nÌ$JRS g JRW`O6d g �c�T�c�TMiv\McSHÌ÷U.QTW*O6dH_?GHW6MPLnO6JRL;McI�MPSHÌ�d�_NkHW`JKa`ObJKLZGHW`QTrHIK_nÖja§M÷ñ�Ô~î�u
ôÈð0ñÂíxÓðë?Ô=ïeí¬d0McaXr�_N_nS�GHW`QTG�QTab_nÌ�JRS ObdH_

Ω JGKMLON fTWbQTk�G tHLnU�¾ g JRW`Obd)x¬McI�¾ g �c�T�c�:vý¾

" às7:<WÝ ÖA7 @�prs¶# Ös/°<
%Ã-;&�@�1�7 X°Mca³O�mXJRS:Ob_NW2m�_�fTMCÙc_{McS�JRSiO6WbQ=ÌHkHL4O6JRQTS�ObQ8d:kHÖjMcS�ÀÂQcWbJK_nSiO6_NÌ�O6dH_nQPÀ
W`_NÖ GHW`QEÙ=JRSHfhJRS�MXIK_nLnO6k�Wb_�LnQTkHW`ab_ g LnU�¾ g JKW³O6d�x¬McI�¾ g �c�T�c�ivbvsmXJåO6d�ObdH_ _4Ý�GHIKJRLNJåOÃfcQiMcITO6QhQCÙT_NW`LNQTÖ?_½ObdH_
IRQTfTJRLËHbMPWbfTQTS�ahQcU�O6dH_�ÙPMcW`JKQTk�ahW`_Nab_NMcWbLed LnQTÖ?Ö�kHSHJåO6JK_napMcSHÌìObdH_NJRWpObW6McÌHJåO6JRQTS0McI U.QTW`ÖÎMPIKJKa³O{GHW`_Nab_nSiOeM~À
ObJKQTSº¾2Í{d�JKa2d0McaÃMPObObW6McL4O6_NÌ�_4Ý�LN_nIKIR_NSiO�ÖjMca³O6_NW?á a2a`ObkHÌH_nS:Oba�O6QXO6d�_

Ω JGKMLON fTWbQTk�G�McS�Ì�O6d�_½_ýÝ�G�_NW`JK_nSHLN_MPSHÌ�ÖjMPOb_NWbJKMcI�mXJKIKIsab_nW`ÙT_�McapMãabQTkHW`LN_*U.QTW�Obk�O6QTW`J McIRa{McSHÌ
fTkHJRÌH_NIRJKSH_na�U.QTW{a³ê�a³O6_nÖ JKSiO6_nW`UBMcLn_NaN¾
ÁlW`Q�QcU½ÌH_4ÙT_NIRQTGHÖ?_NSiO�JKS O6dH_

Ω JGKMLON a`ê=a`Ob_NÖ
tÃL4U�¾2q�JK_n×:ÖÎMcS�S`x¬McI�¾ g �P�T�i�TvýtºU.QTIKIRQCmXa\O6dH_ãO6QcG�À
Ì�QEmXSãÌ�_nÙT_nIKQTG�Öj_nS:O MPGHGHWbQTMcLed�QcU�O6d�_�m�QcWb×:JKSHf8ÖÎMPObdH_NÖjMPObJKLNJKMcS§McSHÌãÌHQ=_Na�SHQcOl_nS�U.QTWbLn_{M8LnQTÖjG�IK_nOb_
IRQCm�ÀÂIK_4ÙT_nI IKQTfcJKL8U.QTW`ÖÎMPIKJKäNMPO6JRQTS ¾

^ 7kØÃ,�@�Ýi@È9Ip27=1;1FÖMqkÝT-0,�Ýi/2,�@ -2prÚ�ØÃ<IÖMØl7:<�pêÖ�9C@�ÖAp21�ÖMq 9ED°7�@.< Ý Ö�7QØ�,.7i9C7/p27=1;1 Í{dH_�ÌH_Na`JKfTS
QPU*d:kHÖÎMPS�ÀÂQTW`JK_nS:Ob_NÌ!L;McIRLNkHIRJXU.QcWjGHW`Q�QPU*ab_NMcWbLed JRaVM�Ö?QTW`_�W`_NLN_nSiO	ÌH_nÙc_NIRQTGHÖ?_NSiO;tXLnU�¾ _c¾ fH¾ g JKW³O6d
g �CÔTÔ ßcv4t~]*JK_Na`_ g �;ÔTÔTÓ výt Z Û�dHIK_nW g �c�c�T�iv4tCFhk�O6_ýÝ�JK_NW g �c�T�c�iv4t g JRW`O6d g �c�T�c�TMiv4t g JRW`Obd g �c�T�P�T_Cvý¾�¿½U�¾Pq�_nL4À
ObJKQTSX��¾ ��¾ ��U.QTW{Ö?QTWb_*QcS ObdHJKan¾
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X�Q=QT×:JKSHf{U.QTW2MpU.QcWbÖjMcITJKS�ÌHkHLnObJRÙc_½LNMcIKLnkHIKkHa�U.QTWlB=íeîCïeí4ð0ñÂí½ôÈð;ó�ð0ô�íTtEO6dH_.u�JRÖjG�IKJKLnJROsJKSHÌ�kHLnObJKQTS�vlQcU Ï MPLed�À
ÖjMcJKW g �CÔTÓcÓ v g Mca½JKÖ?GHIK_nÖj_nS:Ob_NÌVJRSqÍ c ÅÆ©�g J t0]¬WbMcÖjIRJKLed�x X�JRSHÌHSH_nW g �CÔcÔ�� vbv�m�McaXM�a`O6McW`ObJKSHf�GsQTJRSiO
U.QTW¬kHant�r�_NL;MPkHab_VJåO§JKSHLnIKkHÌH_na�MPS _4Ý�GHIRJKLNJåO§a`O6_nG$U.QTW§I Mcä4ê JKSHÌ�kHLnObJKQTS�À�diê�G�QcObdH_Na`JKa�McGHGHIRJKL;M~O6JKQcSKÎÃr�k�O
JåO6a L;McIRLNkHIRkHa�JRa½ÖjMcLedHJRSH_4À�QTWbJR_NSiO6_nÌ	McSHÌVW`_Na³O6WbJRLnOb_NÌÎObQb�0Wba³O`À�QTWbÌH_nW�kHS�JRÙT_nWbabMcIKIåê T:k0MPS:ObJ4�0_nÌ	kHSHLnQTSHÌHJ À
ObJKQTS0MPI2_?T:k0MPO6JRQTSHan¾8Í{dH_nab_ãIKJRÖjJåOeMPObJKQTS�a½m½_NWb_ãa`QVab_4ÙT_nWb_ãJKSìGHW6McL4O6JRLN_�Obd0MPOhm�_�Ì�_NLNJRÌH_NÌ�O6QVa³O6QTG ObdH_
ÌH_4ÙT_nIKQTGHÖ?_NSiO*QPUXÍ c ÅÆ©�g J McS�Ì kHab_�ObdHJKa\_ýÝ�Gs_nWbJK_nSHLN_�U.QcW8O6dH_ãÌ�_nÙT_nIKQTG�Öj_nS:O\QcU�O6dH_¥Á0e�g.ÃZÄ�ÅÆÅ K Éa³ê�a³O6_nÖ r0Mca`_NÌ QTS Mjd=k�ÖÎMcS=ÀÂQTW`JK_NSiOb_NÌ JRSHÌHkHL4O6JRÙc_�L;MPIKLNk�IKkHapU.QTW��0W`a`O³ÀÂQTW`ÌH_NW\k�SHJRÙc_NWbabMcIKIåê T:k0McSiO6J
�0_NÌ
LnI MckHabMcI IRQTfTJKLPt�L4U�¾ g JKW`Obd g �CÔcÔ ßTv4t Z Û�dHIK_nW g �c�c�T�iv4t�F2Ùc_NSHd0MPkHa9x¬McI�¾ g �P�T�T�ivý¾ g _¬d0M;Ùc_�kHa`_NÌ�Á0e�g.Ã�Ï
Ä�ÅÆÅ K É U.QTW�G�WbQ=QcU.a�QTS�S0M~O6kHWbMcI�S:kHÖ�r�_NW`a g SHQTS=À�O6_nWbÖ?JKS0M~O6JKS�f�a`Gs_nLNJ4�HL;MPObJKQTS�QcUpÌHJåÙ=JKabJRQTS�výt�abQTW³O6JRSHf
McIRfTQTW`JRO6d�Öja QTS IKJRa`O6a g rHkHr�rHIK_ýÀÂabQcW`O;t�JKSHa`_NW`ObJKQTS=ÀÂabQcW`O;t=Ö?_NWbfc_4ÀÂa`QTW`ONt�T:kHJKLe×TÀ�abQTW³Oýv4t�rHJKS0MPW`êVa`_;McW`Led
ObWb_n_Na
g LnU�¾ Z ÛHdHIK_nW g �P�T�T�iv`v4t�QTWbÌ�_NWbJRSHfTa g IR_4Ý�JKLnQTfTWbMcGHdHJRL§GHMPO6d�QTWbÌH_nWbJRSHf:v4t�McS�ÌìO6dH_§JKW`W6MPObJKQTSHMcIKJåOÂêÎQcU √
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ObdH_¬a`OÂê=IK_¬QcUe�hJRGHG0Mca`QTa{QcU é _nO6McGsQcS:ON¾ uhQcOb_\O6d0MPOXObdH_*I MPO`O6_nW�OÂm�Q?_4Ý�McÖ?GHIK_na{L;McS�SHQcOprs_§McG�GHWbQTG�WbJåÀ
MPOb_NIåêìd0MPSHÌHIK_nÌ mXJRObd a`ê=a`Ob_NÖ?a§rHMcab_nÌ÷QcS÷_ýÝ�GHIKJRLNJRO8JKSHÌ�kHLnObJKQTS tsabkHLed�Mca�§ c�¨eN McSHÌ¬cf©�ª;«EÎ°JKSHÌ�_N_NÌºt
ObdH_'�0Wba³O�JRS:ÙcQTIRÙc_Na�LNQcÖjGHIR_4ÝZÖ�k�O6k0MPIHJKSHÌ�kHLnObJKQTSHa�QCÙT_nW�MPSÎMcÖ�rHJKfTk�QTkHa�McSHÌ?SHQTS=À�O6_nWbÖ?JKS0M~O6JKS�f\ÌH_?�HS�À
JRSHf*L;Mca`_8MPS0McIRê=a`JKaNt:MPSHÌ?ObdH_Xab_nLNQTSHÌÎMcGHGHIRJK_nalM`B=íeîCïeí4ð0ñÂíXôÈð;ó�ð0ô�í{mXd�JKLed?ÌHQ�_na�SHQcO Wb_nIRê�QcSjW`_NLNk�WbabJRQTS
McSHMcIRê=abJRa{MPOXMPIKI�¾�ÐÂS Z ÛHd�IK_NW g �c�T�c�iv4t:O6dH_¬LnQTSHLN_nG�O6apMcS�Ì ObdH_*JKÖ?GHIR_NÖ?_NSiOeMPObJKQTSjQcU°O6dH_³Á0e�g.ÃZÄ�ÅÆÅ K Éa³ê�a³O6_nÖ�McWb_ãGHW`_Na`_NSiO6_nÌ$JKS ÌH_4OeMcJRI�¾ � _NW³ê Wb_nLN_NSiObIRêTt�ObdH_ZkHSHÌH_nWbIRê=JRSHf	a`O6McSHÌ0McW`Ì÷O6McLnObJKLna\m�_nWb_?McfiMcJRS
LnQTSHabJRÌH_NWbMcrHIåê JKÖ?GHWbQCÙT_nÌ t�LnU�¾ºq�LedHÖ?JKÌ�O³À³q�McÖ?QiM g �c�T�c�:vý¾�F8SìJKSiO6_nIKIKJRfT_NSiOpMcS�Ì[U0_4Ý�JRrHIK_§LNQTÖ�rHJKS0M~O6JKQcS
mXJåO6d÷ÌH_NLnJKabJRQTS$G�WbQ=LN_NÌ�kHWb_na�JKa§JKS÷GHW`QTfTWb_naba�MPO¬O6dH_ Ø SHJåÙT_NW`abJåOÂê QcU Z McJKa`_NW`abI MPk�O6_nWbS ¾	YhJKabW`_NfiMPWbÌHJRSHf
W`kHS$O6JRÖj_na�McS�Ì ÌH_NLnJKa`JKQTS G�WbQ=LN_NÌ�kHWb_naNtlO6dH_)ÁÐe�g.Ã.ÄlÅÆÅ K É a`ê=a`Ob_NÖ d0MPaãMcr�QTk�O§O6dH_VabMcÖ?_ÎIK_4ÙT_nI�QcU
Mck�O6QTÖjMPO6JRQTS�riê©Wb_nLNkHW`abJKQcS McS0MPIRê=abJRajMPa?ObdH_�IR_;McÌ�JKSHf _4Ý�GHIRJKLnJROZJKS�ÌHkHLnObJKQTS©a³ê�a³O6_nÖjaIÎ\McSHÌ!JKSHÌ�_N_NÌºt
McIRI ObdH_	dH_nkHWbJRa`O6JRLÎ×:SHQCmXIK_nÌHfT_ McS�Ì!MPk�O6QTÖjMPObJKä;M~O6JKQcS�QcUXObdH_`�0_nIKÌ�QcUp_4Ý�GHIRJKLnJRO�JRSHÌHkHL4O6JRQTS�McW`_Va`ObJKIKI
McG�GHIKJRL;McrHIR_ZMcSHÌ JRSHÌHJRabG�_NSHabMcrHIK_?JKS�QTkHW¬U.W6McÖ?_nm½QTW`×÷QPU"B=íeîCïeí4ð0ñÂí?ôÈð;ó�ð0ô�íc¾�Í{dH_jGsQcababJRrHJKIRJROÂê ObQìr�_
IKMcänêct dHQCm�_4ÙT_nWNt�a`JKÖ?GHIKJ
�0_NapO6dHJRSHfTa\mXdH_nS�Ì�J4és_NWb_nSiO¬JKSHÌHk�LnO6JRQTS abLed�_NÖ?_Na�McWb_ãJRS÷LnQTS�U0JRLnO g LNQTÖ?G0McW`_
g McIRObdH_NW g �CÔTÔ �TvjmXJRObd Z ÛHdHIR_NW g �c�T�T�Tv4t*q=_NLnObJKQTS Ó ¾ �ivý¾ FhSHQcObdH_NW�McÌ�ÙPMcSiOeMPfT_�JRa	O6d0MPO�ä mXdH_nS�Mck=À
ObQTÖÎM~O6JKQcS�UBMcJRIKa�äÑÁ0etg.Ã.Ä�ÅÆÅ K É a`ObQTGHa¬_;McW`IRêìMcSHÌ GHW`_Nab_nSiO6a¬O6dH_ãa³OeMPOb_ãQcU½ObdH_ãGHW`Q�QcU½MPO`O6_nÖjG�O\JKS Md:kHÖjMcS�À�QTWbJR_NSiO6_nÌ
U.QTW`Ö�¾�[�QcWXObdH_§GHWbQWH`_nLnO§ë�íeîCïeí4ð0ñ�í8òýð;ó�ð0ô�íTt�JåOhJRaXJKÖ?GsQTW³OeMcSiO{Obd0MPOpO6dH_§mXdHQTIK_¬a`_nO
QcUpa³OeMcSHÌHMcWbÌ�OeMPLnO6JRLNa�U.QTW�Mck�O6QcÖÎMPObJKQTS McSHÌ�Wb_nLNkHW`abJRQTS&McS0McIåê�a`JKaãJRaãM;ÙcMPJKI MPrHIK_?JKS ObdH_	dHJKfcdH_NW�ÀÂIK_4ÙT_nI
O6McLnObJKL*GHW`QTfTW6MPÖjÖ?JKSHf�I McS�fTk0McfT_Gj é X g Á0e�g.ÃZÄ�ÅÆÅ K É é _nO6M X°McSHfck0McfT_;v4¾ÐÂS g JRW`Obd g �c�T�P�iMiv�m�_*d0M;Ùc_\abdHQCmXS dHQCm O6Q�JRSiO6_NfcW6MPOb_�B=íeîCïeí4ð0ñÂí\ôÈð;ó�ð0ô�í8JKSiO6Q�a`O6MPO6_ýÀÂQcU À�O6dH_ýÀ�McW³O
U.W`_N_4À�ÙPMcWbJKMcrHIK_§ab_?T:kH_NSiO�McSHÌ OeMPrHIK_NMck L;McIRLNkHIRJ2mXd�JKLed÷McWb_�m�_nIKIåÀ�abkHJåO6_nÌìU.QTW*McS _<_?LNJK_nSiO�JRSiO6_NW`GHI M;ê
QcU
d:kHÖjMcSÎJRSiO6_NWbMcLnObJKQTSÎMcSHÌ	MPk�O6QTÖjMPObJKQTS ¾2Í{dH_\a`_NÖjMcSiO6JRL;McI�Wb_?T:kHJKW`_NÖ?_NSiO6a�McWb_ha6MPObJKa=�H_NÌÎU.QTW�M§ÙPMcW`JK_nOÂê
QcU�OÂm½QPÀ�ÙPMcIRkH_NÌ?IKQTfcJKLNantiabkHLedVMca�LNI MPkHa6McI0IRQTfTJRLctTLnI Mca`abJKLNMcI��0W`a`O`À�QTWbÌ�_NW�IKQTfcJKLct:MPSHÌjd�JKfTdH_nW³À�QTWbÌH_nWlÖjQ=Ì0McI
IRQTfTJKLP¾�Í{dHJRa8SH_4m�U.QTWbÖjMcI�r0MPabJKapL;MPSìGHW`QEÙ=JRÌH_�M U0_4Ý�JKr�IK_¬abkHG�GsQTW³O8U.QTWhMjÖjMPObdH_NÖjMPO6JRLNJKMcS	ab_NMcWbLedHJRSHf
U.QTW{dHMcWbÌ JKS�ÌHkHLnObJKQTS GHW`Q�QPU.aN¾ R ^
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Í{d�_ìm�QcWb×&abLedH_nÌHkHIK_ìQcU\O6d�_ GHWbQIH`_NLnO
ë�íeîCïeí4ð0ñÂíÎò4ð;ó�ð0ô�í�JKa?O6Q$JRSiO6_NfcW6MPOb_ìk�ObJKIKJåO6JR_Na�U.QTW?GHWbQ=QcU*Ì�_4À
Ùc_NIRQTGHÖ?_NSiO{riêVÖjMPO6d�_NÖjMPO6JRL;McI�JKS�ÌHkHLnObJKQTSÎJKSiO6Q�ObdH_*Mca`abJRa`OeMPSHLN_*a³ê�a³O6_nÖ

Ω JGKMLON tR f�O6Q�_nÙPMcIKkHMPO6_8ObdH_U._NMcabJRrHJKIRJROÂê*QPUsQckHW�McG�GHWbQiMPLed�O6Q B=íeîCïeí4ð0ñÂí�ôÈð;ó�ð0ô�íctR i McSHÌ�O6Q��0SHÌãO6dH_�_4Ý=O6_nSHabJRQTSHalSH_nLN_Na`a6McW³êãJKS�GHW6McLýÀ
ObJKLn_c¾ Ë _nfiMcWbÌ�JKSHf{O6d�_½ÌH_4ÙT_nIKQTGHÖ?_NSiO�McSHÌ§GHWb_nab_NSiO6MPO6JRQTS�QcU�LNQTÖ?GHIR_4Ý¬JRSHÌHkHL4O6JKQcS�GHW`Q�QPU.aNtEO6dH_ kHIRObJKÖjMPO6_fcQiMcI�QcU�O6dHJRa�JRS:Ob_NfTWbMPO6JRQTS?JKa½ObQ�ÌH_nÖjQTS�a`O6WbMPO6_pO6d0M~O{LNQTÖ?GHk�Ob_NW�Mcaba`JKa`O6McSHLn_\L;McS	S�QcO�QTS�IRê?a6MPObJKa³UÈê?ObdH_
W`_�T:kHJRWb_NÖ?_NSiOba�QcU M§m½QTWb×:JKS�f�ÖjMPO6dH_nÖÎM~O6JKLnJ McSãQcSÎkHabMcrHJKIRJROÂêctvUH_4Ý�JKrHJRIKJåOÂêTt:McSHÌjÖjQ=ÌHkHIKMcWbJåOÂêTtTr�k�O�_4ÙT_NS
JRÖjG�WbQCÙT_\ObdH_¬LNkHW`Wb_NSiOhÖÎM~O6dH_nÖÎMPObJKLNMcIsG�W6McL4O6JKLn_*JKS LN_nW`O6McJKS
Mca`Gs_nLnO6an¾
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Í2Q�McLed�JK_nÙc_ M$G�W6McL4O6JKLNMcIKIåê�kHa`_nU.kHIpÖÎM~O6dH_nÖÎMPObJKLnajMPababJRa`O6McSHLN_ìa`ê=a`Ob_NÖ m�_ MPJKÖ MPOÎMcS�ôÈð0ñÂíxÓ=Ô=ï4ñ�ôÆ(cí
a³ê=a`O6_nÖ mXJRO6d�Mjd�JKfTd ÌH_nfTWb_n_�QcU�Mck�ObQTÖÎM~O6_NÌ
abk�GHGsQcW`O;¾�ÍÃQ?LNQTÖ�rHJKSH_¬JRS:Ob_NWbMcLnObJKQTS
McSHÌìMck�ObQTÖÎM~O6JKQcS
JRSiO6Q M
a`ê=SH_nWbfT_4O6JKLÎJKSiO6_nWbGHIKMCê JRa�M ÙT_NW³ê$Ì�JG_?LNkHIåO�MPSHÌ LNQcÖjGHIR_4Ý O6Mcab×�¾ìÐ�O�Wb_?T=k�JKWb_na�abQcGHdHJKa³O6JRL;MPOb_NÌ
MPLedHJK_4ÙT_NÖ?_NSiObaÃU.WbQcÖ IKQcfTJKLPt;OeMcL4O6JKLna°GHWbQTfcW6McÖ?ÖjJRSHfHt;G�WbQ=QcU�G�I McSHS�JKSHfHt~Mcfc_NSiO`À�r0Mcab_nÌ�MPGHGHWbQTMcLedH_Na2U.WbQTÖ
MPW`O6J
�0LNJKMcI°JKSiO6_nIKIRJKfT_nSHLN_Pt�fcW6McGHd�JKL;MPIÃkHa`_NW\JRSiO6_NW³UBMcLN_naNt�MPSHÌ LNQcSHSH_NL4O6JRQTS O6QV_ýÝ=O6_NW`S0McI�W`_;Mca`QTSHJRSHfÎO6Q=QTIRa
QcS$O6dH_ÎQTSH_Vd0MPSHÌ tlMcS�Ì©MìÌH_N_nGs_nW�_4Ý�G�_NW`JK_NS�LN_	JKS$JKS�U.QTW`ÖÎMPI�McSHÌ$U.QTW`ÖÎMPI d:kHÖjMcS�GHW`Q�QPU{ÌH_nÙc_NIRQTG�À
Ö?_NSiO?QTS©O6dH_
QcObdH_NW?d0McSHÌº¾ � riÙ�JRQTkHa`IRêTt O6dH_ ÌH_4ÙT_nIKQTGHÖ?_NSiOjQcU*M a`O6MPO6_ýÀÂQcU À�O6dH_ýÀ�McW³OZÖÎM~O6dH_nÖÎMPObJKLna
MPababJRa`O6McSHLN_§a`ê=a³O6_NÖ JRaXM?d:kHfT_§_NSiOb_NWbG�WbJKa`_ct�Wb_?T:kHJKW`JKSHfZ_4Ý�G�_NW³O6JKa`_*U.WbQTÖ ÖjMcSiê	ÌHJ
éº_nWb_nS:Oh�0_nIKÌHan¾½Í{d�JKa
_nSiO6_NW`GHWbJRab_§JKaXMcG�GHWbQiMPLedH_NÌ�r:ê
MãU.kHSHL4O6JRQTS0McI _ýÝ=O6_NS�abJKQcSìQcU2O6dH_§LNk�WbWb_nSiO

Ω JGKMLON a`ê=a³O6_NÖ McS�Ì�riê
M
W`_4À�JKÖ?GHIK_nÖj_nS:O6MPO6JRQTSVQcU�JRObapIRQTfTJRL*_NSHfTJRSH_¬mXJRO6d�JKS	O6dH_ � éìà ]¬F GHW`QWH`_NL4O8QcUÃO6dH_�¿�QTIRI Mcr�QTW6M~O6JRÙc_ Ë _ýÀa`_;McW`Led&¿�_NSiO6_nWãq�[ Ï �iß Ó u Ë _nabQTk�WbLN_ýÀÂF{Ì0MPG�O6JåÙT_	¿�QcfTSHJRObJRÙc_ÎÁlWbQ=LN_naba`_Na�v tãLnU�¾ g JKW`Obd g �c�c�c�TLCvý¾ � _NW³ê
W`_NLn_NSiO6IåêTtHO6d�JKaXGHWbQIH`_NLnOpd0MPapr�_N_nS�_4ÙPMcIKk0M~O6_NÌ a`kHLNLn_Naba³U.kHIKIåê	U.QTWXM �0S0McI U.k�SHÌHJKS�f?G�_NW`JKQ=Ì ¾

FhIRObdHQTkHfTd í4ðºï�E�BcôÈð ��QcUsGHWbQ=QcU.a�riêZÖÎM~O6dH_nÖÎMPObJKLNMcI�JRSHÌHkHL4O6JKQcS?JRa�GsQTa`abJRrHIK_{JRSjMPS:êZd�JKfTdH_nW³À�QTWbÌH_nW
IRQTfTJRLVa`ê=a`Ob_NÖ abk�Led McaãO6d�_
a`JKÖ?GHIRêiÀ�OÂê�G�_NÌ

λ
ÀÂL;MPIKLNk�IKkHa�QPU\F8IRQTSHänQ$¿�d:kHW`Led kHa`_NÌ#JRS�O6dH_

Ω JGKMLONa³ê=a`O6_nÖ�tcSH_NJåO6dH_nW2ObdH_½LnkHWbW`_NSiO
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U.QcWb_Na³O�McSHÌ Wb_nGsQTW³O6a§McSHÌ÷×c_n_NGHa§O6WbMcLe× QcU O6dH_$H`kHa³O6J
�0L;MPObJKQTS�a¬McSHÌ÷abQTkHS�ÌHSH_Na`a�LnQTSHÌHJåO6JRQTSHa*QcU O6dH_nab_
a³O6_nGHaN¾hÍ{d=k�aNt MPIKI°McL4O6JKQcSHahJRSìGHW`Q�QPUlLNQTS�a`O6W`kHLnObJKQTSìMcSHÌ G�Wb_Na`_NSiOeM~O6JKQcS d0M;ÙT_§O6QVLnQTÖjÖ�kHSHJKLNMPO6_*mXJåO6d
ObdH_¬IKQTfcJKL8_nSHfTJRSH_*Ù�JKM�O6dHJRa{JKSiO6_nW`UBMcLn_c¾

Í{d�_jOeMPab× JKSiO6_nW`UBMcLn_jJRa�M
SHQTS�À�O6W`JRÙ=J McI�abQcUÈOÂm�McWb_j_NSHfcJKSH_n_NWbJRSHf
GHWbQTr�IK_NÖ
Ü§Í{dH_VLN_nSiO6W6MPI½W`QTIK_ZQcU
ObdHJKaZJRS:Ob_NW³UBMcLN_
JKS©O6dH_
SH_4m

Ω JGKALON a³ê�a³O6_nÖ W`_�T:kHJRWb_NaÎM÷d�JKfTd&ÌH_NfcWb_N_�QcU\a³OeMcr�JKIKJåOÂê�McS�Ì t�U.QTWZJROba
Ì�_?�0SHJåO6JRQTS t�ObdH_¬_4Ý�G�_NW`ObJKa`_�QcU2O6d�_¬mXd�QTIK_

Ω JGKMLON fTW`QTkHG ¾

hjiQk�m�iQn.oòifp�n;rHnts?i [0QTW GHW`Q�QcU=LnQTSHa`ObWbkHL4O6JRQTS¬McSHÌ¬GHW`_Nab_nSiOeMPObJKQTS¬riê B=íeîCïeí4ð0ñ�ílôÈð;ó�ð0ô�í�O6d�_lGHI McS�SH_NÌ
O6Mcab× JRSiO6_NW³UBMcLN_ZQcU½O6dH_

Ω JGKMLON a`ê=a`Ob_NÖ�d0Mca¬O6Q
r�_j_ýÝ�Ob_NSHÌ�_NÌ$mXJåO6d O6dH_?GsQcababJRrHJKIRJROÂê
O6Q�McGHGHIåê JKS=À
Ì�kHLnObJKQTS diê=GsQcObdH_Na`_Nan¾�Í{dHJRaprHMcabJRL;McIRIRê?Öj_NMcSHa{O6d�_�MPÌHÌHJRObJKQTS	QPU
g � v Mãm½_NJRfTdiOXO6_NW`Ö O6QZ_NMcLed�O6Mcab×�t
g �Tv MZS�_nm McL4O6JRQTSVO6Q?McGHG�IRêVO6Mcab×:apMcaXJKSHÌ�kHLnObJKQTS	diê=GsQPO6dH_nab_NapO6QZQcObdH_NW{OeMPab×:aNt�McSHÌ
g �iv MZÌ�_NLNJRabJRQTS
McIKfTQcWbJRObdHÖ U.QTW�O6d�_§JRSHÌHkHL4O6JåÙT_¬LNIRQTab_nÌHSH_Na`ahQPU�MãGHW`Q�QcU2O6W`_N_¬JKS
MãGHW`Q�QcU2U.QTW`_Na`ON¾

[0QTW g � v	m½_$dHMCÙc_$O6Q&_4Ý=Ob_NSHÌ�ObdH_÷O6Mcab× Ì0M~OeM!a³O6W`kHLnObkHWb_÷mXJRO6d M!dHJRfTdH_nW³ÀÂQcWbÌH_nW U.W`_N_
γ
À�ÙPMcWbJKMcrHIR_

g QTW�uÂÖj_4OeM~À�ÙcMPWbJ MPrHIK_�v³v�QcU¬ÙPMcWbJKMcrHIR_ìWb_nabkHIåOVOÂê=Gs_ mXd�JKLed fT_nObaVO6dH_ U.W`_N_
δ−
À�ÙcMPWbJ MPrHIK_ýa	QcU¬O6d�_ OeMca`×

MPa\McW`fTkHÖ?_NSiO6an¾pÍ{d�_�McL4O6JKQcS
U.QTW g �cvXJRaha`JKÖ?JKI MPW�O6QjIK_NÖ?ÖjM?MPGHGHIKJRL;MPObJKQTS rHk�O\fT_nSH_NWbMPO6_na\McÌHÌ�JRO6JRQTS0McI
a`kHrHfTQTMcIKaZO6d0M~OVfTk0MPW6McSiO6_n_�ObdH_�Ob_NWbÖ?JKSHMPO6JRQTS!QPU\O6dH_�JKSHÌ�kHLnObJRÙT_�Wb_NMcabQTS�JKSHf�Lnê=LNIR_NaN¾�[�JKS0MPIKIRêct ObdH_
W`_;McIRJKäNMPO6JRQTS QcU g �iv¬JRS g QTWb× ÁÃMcLe×~McfT_ Ð`Ð*mXJKIKIlr�_ T=k�JRO6_jLNQTÖ?GHIR_4Ý÷Mca�QTkHW§GHWbQ=QcU½O6Wb_n_NaãMPWb_jMcSHÌ�À�QTW
ObWb_n_Na\MPSHÌìm½_�d0M;ÙT_�O6QÎLed�_NLe× U.QTWpObdH_�_ýÝ�JKa`Ob_NSHLn_�QcUlMcS McL4ê=LNIKJRL'H`k�a`O6J
�0L;M~O6JKQcS
U.QTWpLNIRQTab_nÌHSH_nabaN¾pÍ{dH_
Ì�_NLNJRabJRQTS�G�WbQ=LN_NÌ�kHWb_�JKapÌH_Na`LNWbJRrs_nÌ JKS g JKW³O6d)x¬McI�¾ g �c�T�P�:v�McSHÌ�JRO6apWbk�S�À�ObJKÖ?_*rs_nd0M;Ù�JRQTWXO6kHW`SH_NÌ�QTk�O
ObQZrs_¬kHSHLnWbJåO6JKLNMcIºJRS	O6dH_³Á0etg�ÃZÄ�ÅÆÅ K É�a³ê=a`O6_nÖ�¾ [0QTW�ObdH_¬fT_NSH_nW6McI�Ì�_nOeMPJKIKa�LnU�¾ g JKW³O6d g �c�T�c�iMTv4¾

ó @�%l7=<E-0,B@�!i7�Ú
δ
3b<~/Ã,.7�-�p8Újô�@�,�%l7:<E9lõR1�7vØÃ1;@B,�ÖAp FhSHQcO6d�_NW2_4Ý=O6_nSHabJRQTS�QcU

Ω JGKMLON á aÃO6Mcab×*JRS:Ob_NW³UBMcLN_ObQ�r�_8W`_;McIRJKäN_nÌjmXJåO6dHJRSÎQTkHW GHW`QWH`_NL4O8ë�íeîCïeí4ð0ñÂí{òýð;ó�ð0ô�íhJKa�O6dH_8McÌHÌHJåO6JKQcSjQcUºU.Wb_N_
δ+
À�ÙPMcWbJKMcrHIK_ea O6Q�ObdH_

IRQTfTJRL\I McS�fTk0McfT_hmXJRO6d	ObdH_*U.QTIKIRQEmXJRSHf�OÂm½QjQcr/H`_NL4O6JRÙc_Nan¾
� S
O6dH_�QTSH_�dHMcSHÌ t�O6dH_nab_�U.W`_N_

δ+
À�ÙPMcWbJKMcrHIK_ýapmXJKIKI�_nS0McrHIR_§ObdH_

Ω JGKMLON a`ê=a`Ob_NÖ O6QÎMcGHGHIåê IKJKr=À
_nW6McIRJKän_NÌ

δ
ÀÂa³O6_nGHa g

δ+
À�a`Ob_NGHantlLnU�¾r�8ocd�SHIK_¶x q�LedHÖ?JRObO g �CÔTÔ �:vbv*McLnLNQTW`ÌHJKSHf
O6QìObdH_ÎLnI Mca`abJ
�0L;MPObJKQTS÷QcU

q=Ö�kHIKIåêiMcS g �CÔTÕTÓ v4¾ ¿�QTSiObW6McW³ê$O6QìrHI McLe×TÀ�rsQ;Ý Mck�O6QcÖÎMPOb_NÌ$ObdH_NQcWb_NÖ GHWbQCÙ=JKS�fHtlQTkHW�Ö?QcObJRÙPMPO6JRQTS U.QTW
δ+
À�a`O6_nGHaÎJRaZSHQcOjabQ$Ö�kHLed!ObdH_ì_ýÝ�JRa`Ob_NSHLn_ìQcU*S�QTS�ÀÂ_nIK_nÖj_nS:O6McWbJRIRê�abdHQcW`O6_nWÎGHW`Q�QPU.a?Ì�kH_�ObQ�a`ÖÎMcIRIK_nW



� �

ÙPMcW`J McrHIR_4À�LNQTSHÌ�JRO6JRQTSHa¬McS�Ì©MìÖjQcWb_ÎLNMcWb_4U.kHI�LnQTSHa`JKÌH_nW6MPObJKQTS QPU{O6dH_VÌ�_NG�_NSHÌH_nSHLnê QcU{ÙPMcWbJKMcrHIK_naN¾�ÐÂS�À
a³O6_;MPÌ t�QTkHW{Ö?QcO6JåÙcM~O6JKQcSVJKa{O6dHMPO

δ+
ÀÂa`Ob_NGHaXU.Wb_?T:kH_NSiO6Iåê Q�LnLNkHWXJRS
ObdH_¬GHWbQ=QcU.aXQcU2m�QTW`×:JKSHf?ÖÎM~O6dH_nÖÎM~À

ObJKLNJKMcSHanÜ$�pkHÖÎMPSHa8OÂê=GHJKLNMcIKIåê
ÌHQ	SHQcO*JRSHLNW`_;Mca`_ãÖ�kHIåO6JKG�IKJKLnJROÂê	QcW*McGHGHIåê MVIR_NÖ?ÖÎM?ÖjQcWb_�QcUÈOb_NS Obd0McS
SH_nLN_naba6MPW`ê-H`k�a`O�ObQ�LNQTÖ?G�_NSHabMPO6_8U.QcW�M�a`IKQTGHGiê?ÌH_nGs_nSHÌH_NS�Lnê	LnQTSHabJRÌH_NWbMPO6JRQTS ¾�ÐÂS�ÌH_N_nÌ tHabQcGHdHJKa³O6JRL;MPOb_NÌ
IKMcänê Ì�_NG�_NSHÌH_nSHLnê�LNQcSHabJRÌH_NWbMPO6JRQTSHa§McWb_?M a`O6McSHÌ0McW`Ì$_nIK_NÖ?_NSiO§QcU�ÖÎMPObdH_NÖjMPObJKL;MPI�GHWbQ=QcU.ant°OÂê=GHJRL;McIRIRê
a³OeMcW³O6JKS�fVmXJRO6d�M	ab_nS:Ob_NSHLn_Îa`kHLed�McaDu�[�JKS0MPIKIRêctsm½_jdHMCÙc_?ObQ�a`dHQCmÆObd0MPO§JRO¬JRa*GsQTa`abJRrHIK_�ObQ
Led�Q�QTa`_

aJRSHÌH_NG�_NS�ÌH_NSiO6IåêVU.WbQcÖ
b
McS�Ì

c
¾·v

� SÎObdH_8QcObdH_NW½d0McSHÌºt�O6d�_8U.Wb_n_
δ+
À�ÙPMcW`J McrHIR_ýa½mXJKIRI�abkHGHG�IRê?O6dH_

Ω JGKALON a`ê=a³O6_NÖ mXJRObd	M�G�QEm½_NW�À
U.kHI0Led�QTJKLn_8QTG�_NWbMPO6QTWntiS0McÖ?_NIåêãQTkHW SH_nm#ÙcMPWbJ MPS:O QcU5�hJRIKr�_NW`O�á a

ε
ÀÂQcGs_nW6MPObQTWNtiL4U�¾ g JRW`Obd g �c�T�T�Tv4¾ � U�McIRI

×:SHQCmXS ÙPMcWbJKMcSiO6antÃO6d�JKa�QcSH_ÎJRa�r�_Na`O³ÀÂa`kHJROb_NÌ$U.QTW�GHWbQ=QcU{a`_;McW`Led�rs_nL;Mck�ab_ M�U.W`_N_
δ+
À�ÙcMPWbJ MPrHIK_ZWb_nGHWb_ýÀ

a`_NSiO6JRSHfãM ï�EWÒ�ÒãôÈñBñÂí£BVï�ì2E~ô�ïeípU.QTW½McS
ε
À�O6_NW`Ö L;McSVr�_8fcIKQTr0MPIKIRê�Wb_nGHI MPLN_NÌjmXJRO6d ÔcðEµ�O6_NW`Ö a6MPObJKa³UÈê�JRSHf

ObdH_�LedHQcJKLN_ýÀÂLnQTSHÌHJåO6JKQcS ¾XÐÂS O6dHJRa\Mca`Gs_nLnO\QPU�GHWbQ=QcUla`_;McW`Led tºO6d�_�U.Wb_n_
δ+
À�ÙPMcW`J McrHIR_ýa8r�_Nd0M;ÙT_ãa`JKÖ?JKIKMcWbIåê

ObQjO6d�_§U.W`_N_
γ
À�ÙPMcWbJKMcrHIK_ýa g QTWéu�Ö?_nO6M�v�À�ÙPMcWbJKMcrHIK_naevý¾ é QcWb_NQCÙc_NWNtºQTkHW

ε
À�QTG�_NW6M~O6QTWXLNQcÖj_napU.QTWXU.Wb_n_§mXJåO6d

QTk�W�McGHG�WbQiMcLed�O6QùB=íeîCïeí4ð0ñÂíjôÈð;ó�ð0ô�íVMPSHÌ O6dH_jIKJRrs_nW6McIRJKäN_nÌ
δ
À�WbkHIR_ct�JåO6a�ÌH_Na`LNWbJRG�O6JåÙT_VG�QCm�_nW�QDés_NW`a�M

Ö�k�IRO6JåO6kHÌ�_½QcUsMcÌ�ÌHJRObJKQTS0MPI�MPGHGHIKJRL;MPObJKQTS�aNtPMcSHÌZJROba�QTG�_NWbMPO6JRQTS0McIRJKä;M~O6JKQcS§JRa�LNIRQTab_nIRê§JKSiOb_NfTWbMPO6_nÌãJKSiO6Q\ObdH_
IRQTfTJKLNMcI�a`ê=a`Ob_NÖ
¾

[0QTW�Ö?QTW`_*ÌH_nO6McJKIRa{LnU�¾ g JRW`O6d g �c�T�i�cv�McSHÌ g JKW³O6d g �P�T�c�iMivý¾

�514n51¼n > Ö�<
&©5\-2Ý
&�-�s�7 ^*^�ñ.ó ÖMss@�ÝNöGpêss@�p°7

Í{dH_`@¼E?�cô�ïjí4ð �côÈðºí�JKapO6QVr�_�MjdHJKfTd=ÀÂIK_4ÙT_nIÃd:kHÖjMcS�À�QTWbJR_NSiO6_nÌ JKS�U._nWb_nSHLN_�_nSHfTJRSH_�JRS�O6d�_�mXJKÌH_nW8a`_NSHa`_ct
W`_;McIRJKäNJRSHfXO6dH_ OeMca`×�JRS:Ob_NW³UBMcLN_�QPU g QcWb×�Á�McLe×~McfT_ºÐe¾�Ð�Ol_4Ý�_nLNk�Ob_Na�GHWbQ=QcU0a³O6_nGHalJKS§O6dH_�G�WbQ=QcUHU.QTW`_Na`OlMcSHÌ
W`_NG�QTW`Oba�McS�Ì$×c_n_NGHa§O6WbMcLe× QcU�ObdH_èH`kHa³O6J
�0L;MPObJKQTS�a�MPSHÌ�LnQTSHÌHJåO6JRQTSHa¬QTS$a`QTkHSHÌ�SH_Na`aãMcSHÌ�a6MPU._nSH_Na`a�QcU
ObdH_Na`_§a³O6_nGHaN¾ é QTW`_NQCÙT_nWNt0JROXG�WbQCÙ=JKÌH_na�O6dH_¬JKS�U.QTWbÖjMPO6JRQTSÎQcS ObdH_*LNk�WbWb_nSiOha³OeMPOb_ctHU.Q=LNkHant�McSHÌ LNQcS:Ob_4Ý=O
QcU2O6d�_§G�WbQ=QcU.aXMcSHÌ	O6d�_§G�QTa`abJKr�IK_*GHW`Q�QcUÃa`Ob_NGHaXO6QãObdH_¬L;McIRIKJKS�f�GHWbQcfTW6McÖ?a{McS�Ì�d:kHÖjMcS kHab_nWban¾

Í{dH_ãrHMcabJRa*QcU�O6dH_ãIRQTfTJKL§_NS�fTJKSH_ãJRa*MVdHJRfTd�ÀÂIR_nÙc_NI�d:kHÖjMcS�À�QTWbJR_NSiO6_nÌ L;McIRLNkHIRkHa8U.QTW8GHWbQ=QcU ab_NMcWbLed
mXJåO6d?a`O6W`QTSHf�Mck�O6QcÖÎMPObJKQTSãa`kHGHG�QTW`ON¾�Í{dH_hL;McIRIHU.QTW McSHÌÎÌ�_nÙT_nIKQTG�Öj_nS:O½QcU�a`kHLedVLNMcIKLnkHIKJHdHMca½Q=LNLnkHWbW`_NÌ
QTS�IRê�T=k�JRO6_lW`_NLn_NSiO6IåêTtELnU�¾;_P¾ f�¾ g JKW³O6d g �;ÔTÔ ßTvýt;]*JK_nab_ g �CÔTÔTÓ výt Z ÛHdHIR_NW g �c�T�T�Tv4tNFhk�O6_ýÝ�JK_NW g �c�T�c�iv4t g JKW`Obd
g �c�T�c�iMTv4t g JRW`Obd g �c�T�P�T_Cvý¾�Í{dH_Na`_�LNMcIKLnkHIKJ McWb_\ObQjQCÙT_nWbLnQTÖj_*ObdH_*U.QTIKIRQEmXJRSHf�OÂm½QjG�WbQTrHIR_NÖ?aNÜ

•
F IKQCm�À�IK_nÙc_NI�a`O6McSHÌ0McW`Ì	L;McIRLNkHIRkHa�mXdHJKLed	JRa�SHQcO�QTG�ObJKÖ?JKäN_nÌjU.QTW GHW`Q�QcU°a`_;McW`LedVO6_nSHÌHa�O6Q�_4Ý�GsQcW`O
IRQCm�ÀÂIK_4ÙT_nI OeMca`×=apO6Q?dHJKfcdH_NWXIK_4ÙT_nIKapQcUlMcr�a`O6WbMcLnObJKQTSº¾�Í{dH_nab_�IRQEm�À�IK_4ÙT_NI O6Mcab×:ahd0M;ÙT_�ObkHWbS�_NÌìQck�O
ObQ8r�_�GHW`QTrHIR_NÖjMPO6JRL JRS�GHWbMcLnObJKLn_�r�_NL;MPkHab_�ObdH_nê�L;MPS�SH_NJåO6dH_nWÃr�_�JRfTSHQTW`_NÌ�S�QTWÃG�WbQTG�_NW`IRê¬O6W`_;MPOb_NÌ
QcS
ObdH_¬dHJKfTd�_NWXIK_4ÙT_NIRaN¾�[�QcW{_4Ý�McÖ?GHIK_PtHO6dH_§GHWbQ=QcUÃGHI MPSHSHJKS�f g dHJKfcd�IR_nÙT_nIÈv�JRS
ObdH_�QcIKÌ

Ω JGKMLONa³ê=a`O6_nÖ ab_4ÙT_nWb_NIåê abk�éº_nWba*U.WbQTÖ JROba\LNQcÖjÖ?QTSHGHIKMcLN_�S0MPObkHW6McI�ÌH_NÌHk�LnO6JRQTS L;MPIKLNk�IKkHa g IKQCm IK_4ÙT_NI v
JRS	ÖÎMPS:ê	McabG�_NL4O6aN¾

•
Ð�U°Mck�ObQTÖÎM~O6JKQcSZUBMPJKIKa�QTS?O6dH_hIKQCm½_Na`O�IK_4ÙT_NI�t=ObdH_8d:kHÖjMcSVk�ab_NW½Ö�kHa³O�r�_hfTJåÙT_nS	M§UBMcJRW�Led0McSHLn_8O6Q
Ì�_;McIºmXJåO6d O6dH_¬r0MPabJKL*LNMcIKLnkHIKk�aXMcSHÌ O6QZkHSHÌH_nWba³OeMcSHÌ
mXd0MPO{ObdH_¬GHWbQTr�IK_NÖ JKaN¾
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ÐÂS O6d�_è�H_NIKÌ QcUÃd:kHÖjMcS�ÀÂQcWbJK_nSiO6_NÌ LNMcIKLnkHIKJºU.QcW{GHWbQ=QcU2ab_NMcWbLed
O6dH_¬ÌH_nabJKfcS�fTQTMcIKa{MPWb_\O6d�_¬U.QcIKIKQCmXJRSHfHÜ

� ¾XLNQTÖ?GHIKJKMcSHLn_8mXJRObd
SHMPO6kHWbMcI d:kHÖjMcS
GHWbQ=QcU°O6_nLedHSHJ¼T:kH_naNt
��¾XabkHGHG�QTW³OhQPUÃObdH_¬kHab_nWpJRS a`OeM~O6JKS�f?d�JKa{GHW`Q�QcU2JRÌH_;Mcant�McSHÌ
��¾XSHQZÌHJG_?LNk�IRO6JR_Na�JRS	kHSHÌH_nWba³OeMcSHÌ�JKSHf?McSHÌ a`_;McW`LedHJKSHfZU.QTW�G�WbQ=QcU.a{Wb_nGHWb_nab_NSiOb_NÌ�mXJåO6d	O6d�_*a`ê=a`Ob_NÖ
MPOpMcSiê	IK_4ÙT_nI�¾

Fhk�O6QcÖÎMPObJKQTS�mXJKIKI UBMcJKI U.WbQTÖ O6JRÖj_ÎObQ O6JKÖ?_V_4ÙT_NS!QTS�O6dH_	Ì�_N_NG�_Na³OÎIRQTfTJRLÎIK_4ÙT_nI�¾�Í{d:kHaNt½_nÙc_NS!ObdH_
Ì�_N_NG�_Na³OpIK_nÙc_NI mXJåO6dHJRSVO6dH_*a³ê�a³O6_nÖ d0Mca�O6QZr�_*r0Mca`_NÌ
QTS
M"ì/C/Ò Ôcð2w£EWÓýô�í4ð0ñ�í£BVLNMcIKLnkHIKkHant�a`kHLed Mca�ObdH_
QcSH_NapJKS F8k�O6_4Ý�JR_NW g �c�T�T�ivýt g JKW³O6d g �c�T�c�iMTv4¾�uhQPO6_*O6d0M~O©ä LnQTSiO6WbMcW`êjO6Q?GsQTG�kHI McW�rs_nIKJK_4UÃObd0MPO¬ð�EWÒÎí4ð
íeî4ñ EWÒÎí4ð�ä m½_	ÌHQ SHQcOZLnQTSHabJRÌH_NW ðAÔcñ�C�Ó=ÔD@hB=í£BDC0ï4ñBô�E~ð L;McIRLNkHIRJ½U.QTWãLnI Mca`abJRL;McI½IKQTfTJRLÎO6Q r�_	d:kHÖÎMPS�À
QcWbJK_nSiO6_NÌº¾�F8ap_4Ý�GHIKMcJKSH_nÌìJRS g JRW`O6d g �c�T�c�TMiv4t�ObdH_nê�McW`_¬SHQcOhG0McW`ObJKLnkHI McW`IRêjm�_nIKIåÀ�ÌH_Na`JKfTS�_NÌ m¬¾ Wn¾ ON¾�ObdH_
Ì�_NabJRfTS fTQiMcIRa{IKJRa`O6_nÌ Mcr�QEÙc_�MPSHÌ SHQcOXm�_nIKI ÀÂabk�JRO6_nÌVU.QTW�O6d�_�MPGHGHIKJRL;MPObJKQTSÎQcU�JRSHÌHkHL4O6JRQTS d:ê=G�QcO6d�_Nab_naN¾

Í{d�_ãd=k�ÖÎMcS=ÀÂQTW`JK_NSiOb_NÌ LNMcIKLnkHIKJ°U.QTW B=íeîCïeí4ð0ñÂí�ôÈð;ó�ð0ô�í�JKS�OÂm�QPÀ�ÙPMcIKkH_nÌ IKQTfcJKLNahQcU g JKW³O6d g �c�T�c�iMTv
G�WbQCÙ=JKÌH_§JKS�U._nWb_nSHLN_�WbkHIR_NaXU.QTWpMcIKI�S0M~O6kHWbMcI°GHWbQ=QcU�a³O6_nGHa\McS�ÌìLNQcÖ�rHJKS�_�M?dHQTÖ?QTfT_nSH_NQTk�ahW`_NGHW`_Nab_nSiOeM~À
ObJKQTS?QcU°MPIKI0GHW`Q�QcUºOeMca`×=a mXJRObdVM�SHMPO6kHWbMcI2U0QCm QcU�JRS�U.QTWbÖjMPObJKQTSãJRS?ObdH_8a`_NSHa`_8O6d0M~O�M§ÌH_NLnJKabJRQTSÎLNMcSÎr�_
Ì�_NI M;êc_NÌ QTWhMjLnQTÖ?ÖjJåO6Ö?_NSiOXÌH_nU._nWbW`_NÌ tskHSiO6JKI�ObdH_�a³OeMPOb_�QcUÃO6dH_�GHWbQ=QcU�MPO`O6_nÖjG�OpGHW`QCÙ�JRÌH_Nahabk;_?LnJK_NSiO
JRS�U.QTW`ÖÎMPObJKQTSjU.QTWXM?a`kHLNLn_Na`a`U.kHI2LedHQTJRLN_c¾½Í{dH_§L;McIRLNkHIRkHa{LNQTÖ?GHIRJK_Na½mXJRO6d
S0MPObkHW6MPI�d=k�ÖÎMcS
GHW`Q�QcU2O6_nLed�À
S�J¼T:kH_Nan¾�Ð�Oha`kHGHG�QTW`Oba{O6dH_¬d:kHÖjMcS kHab_nWbapJKS a`O6MPO6JRSHf�O6dH_nJKW{GHW`Q�QPU�JRÌH_;McaXMPSHÌ�JRS	kHSHÌH_nWba³OeMcSHÌ�JKSHfjMcSHÌ
a`_;McW`LedHJKS�f?U.QTW{G�WbQ=QcU.a{Wb_nGHWb_nab_NSiOb_NÌ JRS ObdH_¬L;McIRLNkHIRkHaN¾

Í{d�_�è[g\ê K a³ê=a`O6_nÖ QPU�F8k�Ob_4Ý�JK_nW g �P�T�T�iv g ÌH_4ÙT_nIKQTG�_NÌÎU.QcW�ObdH_8W`kHSHSHJRSHf�W`_4À�JKÖ?GHIK_nÖj_nS:O6MPO6JRQTSãQcU
ObdH_*IKQcfTJKL\_nSHfTJRSH_\QcU2O6dH_

Ω JGKMLON a³ê�a³O6_nÖVv�fTQ=_Na{QTS�_*LNWbk�LNJ MPI a`Ob_NG�McdH_;MPÌ
QPUÃObdHJKa�JRS	O6dH_\U.QTIRIKQCmXJKS�fMPabG�_NLnONÜ�Ð�O r0Mca`JKL;MPIKIRê§U.Wb_n_Na�O6dH_XkHa`_NW`a½U.WbQcÖ^O6d�JKSH×:JKS�f§JRSãO6_NW`Öja�QcU McSiêãL;MPIKLNk�IKkHa MPO½McIRI�Ü°F ab_NÖjMcSiO6JRL
k�SHÌH_NW`a`O6McSHÌHJRSHfZQcU°O6dH_*IKMcSHfTk0MPfT_hObQTfT_nObdH_NW½mXJRO6dVObdH_*JKÌ�_;M�QcU2Wb_4mXWbJåO6JKS�f�_�T:k0McIRa{riêV_�T:k0MPIKa{JKa�abk;_ãÀ
LnJK_nS:O�ObQ§LnQTSiO6W`QTI�O6d�_pG�WbQ=QcUºa`_;McW`LedjJRSiO6_NWbMcLnObJRÙc_NIRêc¾�F Ö?QTWb_{a`_�T:kH_NSiO³ÀÂr0Mca`_NÌVa`QTIKk�O6JKQcS�O6Q§JKSiO6_nW6McL4O6JRQTS
mXJåO6dHQck�OXM;m�MPWb_NS�_NabaXQcUÃM�LNMcIKLnkHIKkHa½JKa�a`×c_4O6LedH_nÌìJKS g JRW`Obd g �c�T�P�T_Cv McSHÌ	d0Mca�ObdH_*McÌ�ÙcMPS:O6McfT_8Obd0MPO{JåO
Ö?JKfcd:O\abJKÖ?GHIRJRUÈê O6dH_ZÖ?JKfTWbMPO6JRQTSìQPU�dH_nkHWbJRa`ObJKLã×:SHQCmXIK_nÌHfT_ãU.WbQTÖ O6dH_Za`_�T:kH_NSiO³ÀÂr0Mca`_NÌ÷Á0e�g.ÃZÄ�ÅÆÅ K Éa³ê=a`O6_nÖ�¾

Í2_NLed�SHJKLNMcIKIåêTt�ObdH_Ðè[g\ê K a`ê=a`Ob_NÖ LnQTÖ�rHJRSH_NaXMãÖjMPO6W`JåÝÎL;McIRLNkHIRkHa�U.QTW�OÂm½QPÀ�ÙPMcIRkH_NÌ IRQTfTJKLna�r0MPab_NÌ
QcS JKSHÌ�_4Ý�_NÌ U.QTW`Ö�kHIKM
O6W`_N_na�JKS$ObdH_Îa³OÂê=IK_VQcU g McIRIK_NS g �CÔTÔ �Tv\mXJåO6d$mXJRSHÌHQCm�ÀÂrHMcab_nÌ U.Q�LnkHabJRSHfìO6_nLed�À
S�J¼T:kH_Na�ø	I M é QTSH× g �CÔTÓcÓ v4t Ë QTrHJRSHabQcS�x q=OeMPGHIK_na g �CÔcÔ �iv4¾�Í{dH_Zd:kHÖÎMPS÷k�ab_NW§L;MPS÷a`_nO�MVU.Q�LnkHa*QTS
ObdH_?LNWbk�LNJ MPIlabkHr�U.QcWbÖ�kHIKM McSHÌ O6dH_?IKQTfcJKL;MPI�LNQcS:Ob_4Ý=O�JKa¬GHWbQCÙ=JKÌ�_NÌ$JRS O6dH_ZU.QTWbÖ QcU{M ab_4O�QcU½Wb_4mXWbJåO6_
W`kHIK_naN¾�Í{d�_NWb_nriê JROjJKa�äûMPOjIK_NMca`OÎJKSiO6_nW6McL4O6JåÙT_NIåê ä G�QTaba`JKrHIR_
ObQ$Ö?Q�ÌH_nIpObdH_ _ýÝ�G�_NW`JK_nSHLN_nÌ m�QTW`×:JKSHf
ÖjMPObdH_NÖjMPO6JRLNJKMcS5á a�GHW6MPLnO6JRLN_ O6Q"H`kHÖ?G#JKÖ?Ö?_NÌHJKMPO6_nIRê ôÈð ÒÎí£Bcô�Ô~îSÓeíeî g J�¾ _P¾�O6Q O6dH_�LNW`kHLNJKMcI{ÖjJRÌHÌHIR_
GHMcW`OpQcU�MãOÂê=GHJKLNMcI°L;McIRLNkHIRkHaXGHWbQ=QcU6v{McSHÌ�ObQjÌ�_nU._NWpO6dH_§IK_nabapLNW`kHLNJKMcI�ÌH_NLnJKa`JKQTSHaXO6Q?I M~O6_NWXW`_?�0SH_nÖj_nSiO;¾
[0QTW½_4Ý�McÖ?GHIK_Pt=ObdH_

lim+
À�_4Ý�McÖ?GHIK_ g IKJRÖjJåOlQcU°a`kHÖja�JKa�a`kHÖ QPU°IKJKÖ?JRObaev�JRS g JKW³O6d¥x¬McI�¾ g �c�T�T�ivlabd�QEmXa

d�QEmÆJKSHÌ�_4Ý�_NÌ U.QTWbÖ�kHI MjObWb_n_Na§McÌHÖ?JROhO6Q a`O6McW`O*mXJåO6d O6dH_ãLnWbkHLnJ McI�_Na`ObJKÖjMPO6_�r:êìO6dH_ZJKS�_�T:k0MPObJKQTSù�4íxw
ë}EWÓ6í¬Led�Q�QTa`JKSHfãObdH_*QTSHIåêVabk�LNLN_naba³U.kHI

β
À�a`O6_nG ab_�T:kH_nSHLNJRSHfH¾ ÐÂS
McSiêVOeMcr�IK_;MPk	L;McIRLNkHIRkHa�O6dHJRa{d0Mca�ObQ?r�_

Ì�QTSH_�JRSìO6dH_�Wb_4ÙT_NW`ab_ZQTW`ÌH_NWntsmXdHJRLed Öj_NMcSHa\rHIRJKSHÌ�fTkH_nababJRSHf McSHÌ�OÂê�G�JKL;MPIKIRê mXW`QTSHfVLnQTÖjÖ?JRObÖj_nSiO6aNt
L4U�¾ g JRW`Obddx¬McI�¾ g �c�c�T�iv4¾ g d�JKIK_§Ö?_;McSHapO6Q �0SHÌìObdH_�GHW`QTG�_NW

β
À�ab_�T:kH_nSHLNJRSHf	McS�Ì�ÀÂÌHQCmXS�U.QcIKÌHJRSHfÎMPWb_

a³O6JRIKI�IKMcLe×:JKSHf JRS©ObdH_
Ω JGKMLON a`ê=a`Ob_NÖ
t½O6d�_
G�WbQ=QcU8G�I McS�JåOZLNkHW`Wb_NSiObIRê�LnQTSHa`ObWbkHL4O6aZU.QTW

lim+
LnQTS�À

Ln_NSiO6WbMPO6_naXQTS	O6dH_¬_Na³O6JRÖÎMPOb_*McSHÌväkH`kHa³OpMcaXM�m�QcWb×:JKSHfZÖjMPO6d�_NÖjMPO6JRLNJ MPS/ä ÌH_4U._NW`a½O6d�_
β
À�ab_?T=k�_NSHLnJKSHf

MPSHÌ À�ÌHQCmXS�U.QTIRÌHJKSHf�tºmXdHJKLed÷JKa\ObdH_Zab_nLNQTSHÌ�ÖÎMPJKS G0McW³O¬QcU O6dH_ZdHJRfTd�ÀÂIR_nÙc_NI�ÖjMPO6d�_NÖjMPO6JRL;McIÃGHWbQTr�IK_NÖ
r�_Na`JKÌH_na{O6dH_¬_Na³O6JRÖÎMPOb_c¾



� Þ

ÐÂS�LNIKQcab_?LNQ=QTGs_nW6MPObJKQTS÷McS�Ì$LNQcIKI MPrsQTWbMPO6JRQTSìmXJåO6d$q�_NW`fT_ÎFhk�O6_ýÝ�JR_NW§Wb_nfiMcWbÌ�JKSHf O6dH_?JKÖ?GHIR_NÖ?_NS�À
O6MPO6JRQTSìQcUlObdH_�SH_4m

Ω JGKALON a`ê=a`Ob_NÖ JRS�ObdH_ � éìà ]¬FÆGHWbQWH`_nLnONtºm�_�m�McSiO\ObQ	Led0McSHfT_�O6dH_�LnkHWbW`_NSiO
JRÖjGHIR_NÖ?_NSiOeM~O6JKQcSÎQcU2O6dH_³è[g\ê K a³ê�a³O6_nÖ JRS	O6dH_*U.QTIRIKQCmXJKSHf�McabG�_NL4O6anÜ
g � v F{Ì�Ì
ObdH_*m�_nJKfTdiO6aXW`_�T:kHJKW`_NÌ U.QTW-B=íeîCïeí4ð0ñÂí¬ôÈð;ó�ð0ô�í§McaXJKS�ÌHJKLNMPO6_nÌ	JKS	O6dH_¬GHW`_nÙ=JKQckHaXab_NL4O6JRQTS ¾
g �Tv Ë _NG�I McLn_ÎO6dH_	LnkHWbW`_NSiOZWb_nGHWb_nab_nS:O6MPO6JRQTS&QcUXO6dH_VG�WbQ=QcUpa`OeM~O6_	JKS ñ�îßEìJKSHÌH_ýÝ�_NÌ�U.QTWbÖ�kHI M�ObWb_n_Na

mXJåO6d&M�W`_NGHW`_Na`_NSiOeMPObJKQTS&JKS!M î4ôÈð �D@Kí
JKSHÌH_ýÝ�_NÌ!U.QcWbÖ�kHIKMìO6W`_N_c¾#Í{dHJKaZJKaãObQ�r�_ìMPLedHJK_4ÙT_NÌ!riê
a³mXJRObLedHJKSHf¬U.WbQcÖ O6dH_XÙPMcWbJKMcrHIK_ýÀÂLnQTSHÌHJåO6JKQcSHa�QcU g McIRIK_nS g �CÔTÔ �ivÃO6Q¬O6dH_pa`O6MPO6_ýÀÂQcU À�O6dH_ýÀ�McW³O QTSH_Na QcU
g JRW`Obd g �c�T�P�iMiv4¾

g �iv�q=GHIKJåO ObdHJKa½d:kHfT_8a`JKSHfcIK_pJKSHÌH_ýÝ�_NÌVU.QTW`Ö�kHI M*O6W`_N_\JRSiO6Q�a`_nÙc_NW6MPI abÖjMcIKI0QcSH_Nant�QTSH_hU.QTW½_NMcLed	abJRSHfTIR_
O6Mcab×�¾

g �:v�¿�QcSHSH_NL4OhObdH_Na`_�a`ÖÎMPIKI JRSHÌH_4Ý�_nÌ�U.QTW`Ö�kHI M�ObWb_N_napmXJåO6d
IKJRSH×:a�U.QTWpMcGHGHIRJKL;M~O6JKQcS	QcUlM~Ý�JRQTÖjantHIK_nÖZÀ
ÖjMcant0McSHÌ JKS�ÌHkHLnObJKQTS diê=GsQPO6dH_nab_Nan¾

g ÞTv à S0MPrHIK_pO6dH_Ð�xEWC�ðAB
δ−
À�MPSHÌ

γ
À�ÙPMcW`J McrHIR_NalO6Q�McLnO�Mcaeë�Ó6íeí

δ−
À�MPSHÌ

γ
À�ÙPMcW`J Mcr�IK_NalU.QTW½JKSiO6_nW³À�OeMca`×

MPSHÌ _4Ý=O6_nWbS0McI°a³ê�a³O6_nÖjapLNQTÖ?Ö�kHS�JKL;M~O6JKQcS ¾
g Õ v ÐÂÖ?GHW`QEÙc_ ObdH_lUBMcLNJRIKJåO6JK_naºO6Qp_4Ý�GHIRQTJRO�ObdH_½McÌ�ÙPMcSiOeMcfc_ QPUHÖjMPO6W`JåÝ*QCÙc_NW2ab_�T:kH_nSiOlQTW�OeMcr�IK_;MPk§LNMcIKLnkHIKJ

ObQ��0SHÌ O6dH_¬GHW`QTGs_nW{QTWbÌ�_NWXQcU
β
À�a`Ob_NGHapMcSHÌ O6d�_§G�WbQTG�_NW

β
ÀÂÌ�QEmXS�U.QTIKÌHJRSHfãÌHJRWb_NL4O6JRQTSHaN¾

g ßTv F{Ì�ÌZObdH_�U.Wb_n_
δ+
À�ÙPMcWbJKMcrHIR_NaÃmXJåO6dãO6d�_�U.kHSHLnObJKQTSHMcIKJåOÂê�Ì�_NabLnWbJRrs_nÌ?JRS�O6dH_XGHW`_nÙ=JKQckHalab_nLnO6JRQTSZriêãM

fc_NSH_nW6McIiÖ?_NLed0MPSHJKa`Ö�_NS0MPrHIKJRSHf�O6dH_ McÌ�ÌHJRObJKQTS*QcU=U.kHW³O6dH_nW2LnQTSHÌHJåO6JRQTSH_NÌ*ÙPMcW`J McrHIR_NaºU.QcW2LNMcG�ObkHWbJRSHf
ObdH_*ab_nÖÎMPS:ObJKLnahMPSHÌ�QcGs_nW6MPObJKQTS0MPIKJKäNMPO6JRQTS?QcU�W`_nU._nWb_NS�LN_§LNQTSHa³O6W`kHLnObahJRS
SHMPO6kHWbMcI IKMcSHfTk0MPfT_c¾

g Ó v ÐÂÖ?GHW`QEÙc_ O6dH_ìWb_nmXW`JROb_4ÀÂW`kHIK_ìGHWb_nab_NSiO6MPO6JRQTS QcU*O6dH_ LnQTSiO6_ýÝ�O
JRS�U.QTWbÖjMPObJKQTS&GHWbQCÙ=JKÌ�_NÌ U.QTWÎObdH_
a`kHr�U.QTW`Ö�kHIKM�U.Q�LnkHab_nÌ�QTSº¾

g Ô v F{Ì�ÌìMcS JRS:Ob_NW³UBMcLN_¬Wb_NMcIKJRäNJRSHf�O6d�_1Á0e�g.ÃZÄ�ÅÆÅ K É÷JKS�U._nWb_nSHLN_¬ÖjMcLedHJKS�_c¾
¿�QTSiObW6McW³êjObQ g QcWb×jÁ�McLe×~McfT_ºÐetHÖjQca`O�QPU�O6dH_nab_*JROb_NÖ?a�McW`_\Wb_nab_NMcWbLed GHW`QTrHIK_nÖja�McSHÌVS�Qã_NSHfTJRSH_N_nWbJRSHf
O6Mcab×:aN¾ÃÍ{d:kHaNtTJåO2ÖÎM;ê\m½_NIRI=r�_�O6d0MPO°m½_½UBMcJRITO6QpabQTIåÙT_�O6dH_nÖ�JKS¬O6JRÖj_�McS�Ì�d0M;ÙT_ O6QpIKQ=QT×8U.QTW2McIåO6_nWbS0MPObJRÙc_
a`QTIKk�ObJKQTS�aN¾ g dHJKIR_�JRO�JKa�S�QcOlG�QTaba`JKrHIR_�O6Q*ÌHJRabLnkHaba�ObdH_{GHI MPSHSH_NÌZMPIRO6_nWbS0M~O6JRÙc_�abQcIKk�ObJKQTSHaÃJKS�Ì�_nOeMPJKI�d�_NWb_Pt
IR_nOXkHaXd0M;ÙT_�MãLNIRQTab_nW{IKQ=QT×VMPO{ObdH_¬ÖjQca`OXGHW`QTrHIK_nÖÎM~O6JKLhJROb_NÖ
Ü

FhIRO6d�QTkHfTd O6dH_�LNQTS�abJKÌ�_NW6M~O6JKQcSHahJRS g JRW`O6d g �c�T�c�c_Cv�ÖÎM;ê dH_nIKG t�JROpJRahkHS�LNIK_NMcWpdHQCm ObQÎa`JKÖ�kHIKMPO6_
S0M;Ù=JKfTMPO6JRQTS JKS÷ab_?T=k�_NSiO`À�L;McIRLNkHIRkHa�GHW`Q�QPU�O6W`_N_na�JRS�JRSHÌH_4Ý�_nÌ�U.QTW`Ö�kHI MVObWb_N_naN¾VÍ{d�JKa§GHWbQTr�IK_NÖ d0Mca¬O6Q
r�_ abQTIåÙT_NÌ&U.QTW g Ô výt ObdH_
Wb_;MPIKJKäNMPO6JRQTS QcUhO6dH_¬Á0etg�ÃZÄ�ÅÆÅ K ÉÑJRS�U._NW`_NSHLn_�ÖjMcLedHJRSH_c¾&F8a?JRObaZWbQTkHfcdHIRê
U.QTW³OÂêjU.k�SHLnObJKQTSHa{G�WbQCÙ=JKÌH_\ObdH_\mXdHQTIR_\U.kHSHLnObJKQTSHMcIKJåOÂêZWb_�T:kHJRWb_nÌ
riêVObdH_*IKJRrHW6MPW`ê?QcU°OeMcL4O6JRLNa{JKSdÁ0e�g.Ã�Ï
Ä�ÅÆÅ K É Öj_4OeM\IKMcSHfTk0MPfT_{MPUÈOb_NWlLNQcÖjGHJRI MPObJKQTSºt~ObdHJKa�W`_;McIRJKäNMPO6JRQTS�m½QTkHIKÌZJRÖjÖ?_NÌHJKMPO6_nIRê*G�WbQCÙ=JKÌH_XkHa�mXJåO6dM�a³OeMPOb_4ÀÂQPU À�O6d�_4À�MPW`O{MPk�O6QTÖjMPObJKQTSVa`kHGHG�QTW`OXrHMcab_nÌ
QcS�MPÌ�ÙPMcSHLN_nÌ Wb_NLnkHWba`JKQTS
McSHMcIRê=abJRaN¾ é QcWb_NQCÙc_NWNtHm½_
r�_NIRJK_nÙc_hObd0MPO�ObdHJKa½JKa�MPIKabQ�O6dH_\W`JKfTdiO�IK_nÙc_NI QPU°JKSiO6_nfTW6MPObJKQTSºÜ�u8M�ú�ÙT_nIRêct�QTSH_hm�QTk�IKÌVW`_;McIRJKäN_pO6dH_hOeMcL4O6JKLna
U.QTW¬MPk�O6QTÖjMPObJKQTS riê W`_NLNk�WbabJRQTS�McS0McIåê�a`JKa*QTS

Ω JGKMLON á a¬GHWbQ=QcU½GHI MPSHSHJKS�f
IR_nÙc_NI�O6Q	O6Mc×c_jMcÌ�ÙPMcSiOeMPfT_U.W`QTÖ M Ì�_NLNIKMcW6M~O6JRÙc_ ÌH_nabLNW`JKG�ObJKQTS MPSHÌûM a`ê=SH_NW`fT_nObJKL JRS:Ob_NW`GHI M;ê&mXJRO6d QPO6dH_nW	Öj_4O6dHQ=ÌHaÎU.QTWÎGHWbQ=QcU
GHIKMcSHSHJRSHfH¾�Í{d�_�_ýÝ�G�_NW`JK_nSHLN_§fiMcJRSH_NÌ	U.WbQcÖ JKSiÙc_Na`ObJKfiM~O6JKQcSHa�O6QZJKÖ?GHW`QEÙc_¬Wb_NLnkHWba`JKQTS�McS0MPIRê=abJRa{abkHLedìMca
g McIRObdH_NW g �CÔTÔ �Tv4t�q=LedHÖjJRÌ�O`À�q�McÖ?QiM g �P�T�c�:v�JKaNt�dHQCm½_nÙc_NWNt�O6d0M~OpObdH_§GHW6McL4O6JRL;McI Ob_Na`ObJKSHf �0S0MPIKIRêÎabdHQCmXa
Obd0MPO\ObdH_ãGHWbQ=LN_nÌHkHWbMcI�Led0McWbMcLnOb_NW*QcU�ObdHJKa*dH_nkHWbJRa`ObJKL�×:SHQCmXIK_nÌHfT_ãLNMcSHSHQcO¬r�_�a`kHLNLn_Naba³U.kHIKIåê L;MPG�O6kHW`_NÌ
riêãMPrHa`ObW6McL4O6JKQcSãMcSHÌãÌH_nLNIKMcW6MPObJRÙc_�ÌH_nabLNW`JKG�ObJKQTSº¾�Ð�OlJRalMcIKa`Q8U.QTW2O6dHJRa�Wb_NMcabQTSºtcO6d0M~O�O6dH_{G�WbQ=QcU�GHI MPSHSHJKS�f
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MPGHGHWbQTMcLedVQcU�ObdH_b_[û.ÀCÉ K ÇºÀ�¿ËX N é a³ê=a`O6_nÖ g LnU�¾ Ï kHSHÌ�ê¶x¬McI�¾ g �CÔcÔ �ivbv�U.kHS�Ì0McÖ?_NSiOeMcIRIRêZÌHJ
éº_nWba½r:êjJROba
Ö?QTW`_hGHW`Q�Ln_NÌHk�W6McI�Led0McWbMcLnOb_NW�U.W`QTÖ O6dH_h×:SHQCmXIK_NÌ�fT_4À�r0Mcab_nÌ	GHWbQ=QcU�G�I McSHS�JKSHf§QcU ObdH_

Ω JGKMLON a`ê=a`Ob_NÖg LnU�¾ é _nIKJRa�x q�JR_N×:ÖÎMPSHS g �CÔcÔTÔ vbvý¾
Ð�U{m½_VÌHQìSHQcO�a`kHLNLn_N_nÌ!JRS$Wb_NMcIKJRäNJRSHf
ObdH_)Á0e�g.ÃZÄ�ÅÆÅ K É JRS�U._NW`_NSHLn_ÎÖjMcLedHJKS�_VMca�McS JKSiOb_NW`UBMPLN_

ObQ�O6dH_üè[g\ê K a`ê=a³O6_NÖ
t8ObdH_ rs_na`O�McIåO6_NW`S0MPObJRÙT_ìJKaVO6Q�mXW`JRO6_ M�SH_4m LnQTÖjG�JKIK_nWjU.QTWdÁ0e�g.ÃZÄ�ÅÆÅ K ÉÖ?_nO6M§IKMcSHfTkHMcfT_Xr0Mca`_NÌVQTS?O6dH_pWb_x�0SH_nÌÂè[g\ê K a³ê=a`O6_nÖ�¾�FhIRO6d�QTkHfTd/ä _4Ý�McL4O6IRê�U.QTWlO6dHJRa½W`_;Mca`QTS/ä ObdH_
Á0e�g.ÃZÄ�ÅÆÅ K É Ö?_nO6M�I McSHfck0McfT_hd0Mca{r�_N_NS ÌH_nabJRfTSH_NÌVObQãrs_\Ùc_NW³êVabJRÖjG�IK_ct:O6d�_*GHWbQ=LN_nÌHkHW6MPI Led0McWbMcLnOb_NWQPUlO6dH_�d�_NkHW`JKa`ObJKL�×:SHQCmXIR_NÌHfT_�ÖÎM;ê�SHQcO*MPÌHÖjJåO8QPU½a`kHLed÷MÎLNQcÖjGHJRIK_nWN¾\ÐÂS Obd0MPO\LNMcab_Pt m�_ãLNMcS _NJåO6dH_nW
LnQTÖ?GHIK_4O6_�O6d�_hW`kHÌHJKÖ?_NSiO6McI0JKSiO6_nfTW6M~O6JKQcSãQcUºObdH_h_ýÝ�GHIKJRLNJRO³ÀÂJRSHÌHkHL4O6JKQcS�O6dH_nQTWb_nÖ GHWbQCÙc_NW § ct¨8N g LnU�¾:Fhk�ÀOb_4Ý�JK_nW5x§MPI�¾ g �CÔTÔTÔ vbv2JRSiO6Q³è[g\ê K t:QTW�QcObdH_NW³mXJKab_XIRQ�QTa`_NIåê�JRS:Ob_NfTWbMPO6_9Á0e�g.ÃZÄ�ÅÆÅ K É
QTWF§ c�¨eN JKSiObQ¬ObdH_S�_nm

Ω JGKMLON a`ê=a`Ob_NÖ kHa`JKSHf
Ω JGKMLON á a½a³OeMcS�Ì0McWbÌjJKSiO6_nfTW6M~O6JKQcSãÖj_nLed0McSHJRabÖ?a�U.QcW _ýÝ=O6_NW`S0McI�a`ê=a`Ob_NÖ?aN¾
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Í{d�_8Ö?Q�ÌH_nIKJRSHf*QcU LnQTÖ?GHIK_ýÝZJKSHÌ�kHLnObJKQTSZGHW`Q�QcU.a Wb_?T:kHJKW`_Na½M�abQcGHdHJKa³O6JRL;MPOb_NÌ?fTW6McG�dHJKLNMcI0kHab_nW½JRSiO6_NW³UBMcLN_P¾
Í{d�JKa�JKalSHQPO½QcSHIRê�ObdH_XL;Mca`_pU.QcW�O6dH_pÌH_nÙc_NIRQTGHÖ?_NSiO QcU GHW`Q�QPUºGHIKMcSHSHJRSHf*Ö?_nO6d�Q�ÌHa McS�Ì?ObdH_X_nÙPMcIKkHMPO6JRQTS
QPUsQckHWlMcGHG�WbQiMcLedãObQ B=íeîCïeí4ð0ñ�íXôÈð;ó�ð0ô�í�riêãLNQcS�U.WbQTSiObJKSHf8m½QTW`×=JRSHf¬ÖÎM~O6dH_nÖÎMPObJKLnJ McSHa�mXJåO6dãO6dH_�a`ê=a`Ob_NÖ
JRS MÎa`_NLnQTSHÌ G�_NWbJRQ�Ìºt�r�k�O*McIRWb_NMcÌ�ê U.QTWXO6dH_�W`_;McIRJKäNMPO6JRQTS QcU�O6d�_�a`ê=a³O6_NÖAÌH_nÙc_NIRQTGs_nW�á a\G0McWbMcÌHJRfTÖÎM~O6JKL
_ýÝ�McÖjG�IK_NaÎQcU g QTW`× ÁÃMcLe×~McfT_ Ð � ¾ Í{dH_ _4Ý�McÖ?GHIK_ìGHWbQ=QcU¬QcU¬O6d�_ fT_NSH_nW6McIRJKän_NÌ uh_4mXÖÎMPS X�_nÖjÖjM
JRS q=_NLnObJKQTSX��¾ ��QcU g JRW`O6d g �c�T�c�TMiv�JKaZSH_;MPWbIRê�ObdH_
IKJKÖ?JRO�QcU*LNQcÖjGHIR_4Ý�JROÂê$m�_�L;McS!d0McSHÌHIR_
mXJåO6dHQck�O
M	a³ê�a³O6_nÖ abkHGHG�QTW³O¬rs_nabJKÌ�_Na-X å Í à ç ¾ V P uh_4ÙT_nW`O6d�_NIK_nabantÃ_ýÝ�G�_NW`JK_nSHLN_?fiMcJRSH_NÌ mXJåO6d O6dH_¥Á0e�g.ÃZÄ�ÅÆÅ K Éa³ê=a`O6_nÖ JKa�Obd0MPO�ObdH_XGsQTa`abJRrHJKIRJROÂê§QcU�ÖjQ=ÌH_nIKJKS�f\GHWbQ=QcU.a�mXJåO6d?M*LNQTÖ?ÖjMcSHÌãQTW�O6Mcab×�JKSiO6_nW`UBMcLn_{JKald0McW`ÌHIRê
G�QTa`abJKr�IK_\MPSHÌ	_nÙc_NS	O6dH_*Ì�_nÙT_nIKQTG�_NW`a�QcU°O6d�_\JKSiO6_nW`UBMcLn_8O6d�_NÖ?ab_NIåÙT_na{fT_nO{d�QTGs_nIK_nababIåêÎIRQTa`O�JKSVLnQTkHSiO6JRSHf
Ob_NW`Ö GsQcabJRObJKQTS�a�QcUÃrHJKfTfc_NW�O6_nWbÖ?aN¾

Í{d�_ LNkHW`Wb_NSiO
fTWbMcGHdHJRL;McIhkHab_nW	JKSiO6_nW`UBMcLn_Na	QcU¬O6d�_
Ω JGKALON g Ä

Ω
Í�§bvÎMcSHÌ O6d�_üÁÐe�g.Ã.ÄlÅÆÅ K Éa³ê=a`O6_nÖ McWb_§MãfTW`_;MPOXdH_nIKG
JKS	O6d�JKa{LNQcS:Ob_4Ý=O;¾ Ï k�OpU.W`QTÖ QckHWX_4Ý�Gs_nWbJR_NSHLn_§mXJåO6d	O6dH_nÖ JRO�d0McaXrs_nLNQTÖ?_

LnIK_NMcW½Obd0MPO�ObdH_nêÎa`O6JRIKI�UBMcIKI�abd�QTW`O{QPU2mXdHMPO{JKa½SH_N_nÌH_NÌ U.QTW{M�a`ê=a`Ob_NÖ ObQãrs_\W`_;McIRIRê?kHa`_nU.kHI JRSVGHWbMcLnObJKLN_P¾
Í{d�_pÌ�_nÙT_nIKQTG�Öj_nS:O QcUsM*r�_nObOb_NWlfTWbMcGHdHJRL;McI�kHab_nW JRSiO6_NW³UBMcLN_{JRa�O6d�_pa`kHr/H`_nLnO QcUsLNQTIRI Mcr�QTW6M~O6JKQcS�r�_nOÂm½_N_nS
ObdH_1½K¾E¿ JËN ©EÀ GHWbQxH`_nLnO V R*QcU � QTWbJRahÙPMcS Ì�_NWG�pQ�_4ÙT_NS MPSHÌ O6dH_ Ω JGKMLON fTW`QTkHG tsLnU�¾s[�JK_nÌHIK_nW g �c�c�c�:v4¾
Í{d�_Ð½K¾�¿ JËN ©EÀ a`ê=a`Ob_NÖ ä a`Q�QTS O6Qjrs_§McÌHMcG�O6_nÌìriê ÖjMIH`QTWXGHkHrHIRJKa`dHJKSHfZLnQTÖjGHMcSHJK_naXabkHLed MPa8q=GHWbJRS�À
fc_NW�ä JKÖ?GHWbQCÙc_Na{O6dH_§McIRWb_NMcÌ�êVÙc_NW`ê d�JKfTd OÂê=Gs_nab_nO`O6JRSHfja³OeMcS�Ì0McWbÌìMcLedHJR_nÙT_nÌìJRS�Í à ç ¾ é QTWb_nQCÙT_NWnt�ObdH_k�ab_NWpLNQcÖjÖ�k�SHJKLNMPO6_naXmXJåO6d O6dH_0½�¾'¿ JËN ©EÀ a`ê=a`Ob_NÖ QCÙT_nW8M gÿþ q�Ð gÿþ ]ÆfTW6McG�dHJKLNMcI�kHab_nWhJRSiO6_NW³UBMcLN_P¾
ÐÂÖ?G�QTW`O6McSiOÃJRS�QckHW°LNQTSiO6_ýÝ=O�JKa�Obd0MPO;t~mXdHJKIR_�Í à�ç L;McW`_nU.kHIRIRê*Ö?Q�Ì�_NIKa ObdH_ d=k�ÖÎMcS§OÂê=Gs_nab_nO`O6JRSHf8GHW`Q�Ln_Na`aNt
½ ¾ ¿ JËN ©EÀ U.Q=LNk�ab_Na°QTS*ObdH_�IKQTfTJRL;McI~a`ObWbkHL4O6kHW`_�QcU�JRS�U.QTW`ÖÎMPObJKQTSºtNSHQXÖjMPObOb_NWºmXdH_4O6dH_nW2ObdHJKa�JRS�U.QTW`ÖÎMPObJKQTSLnQTÖ?_NaÃU.W`QTÖ�O6dH_�kHab_nWba�QTW2U.WbQTÖ M8G�WbQTfTWbMcÖ
¾2FpUÈO6_nWlMcÌHÌHJRSHfhObdH_�Ö?JKa`abJKS�fpU._NMPO6kHW`_Na�U.QcW�abQcGHdHJKa³O6JRL;MPOb_NÌ
LnQTÖ?Ö�kHSHJRL;MPObJKQTS�mXJåO6dZÖjMPO6dH_nÖÎM~O6JKLnalMca`abJKa³OeMcS�LN_Xa`ê=a`Ob_NÖ?aF½ ¾ ¿ JËN ©EÀ a³ê=a`O6_nÖ�tiObdH_ Ω JGKALON a`ê=a`Ob_NÖmXJRIKI�d0M;ÙT_ MPS _4Ý�LN_nIKIR_NSiOãfTWbMcGHdHJRL;McI kHab_nW�JKSiOb_NW`UBMPLN_VW`_;McIRJKäN_nÌ�mXJåO6d$ObdH_7½�¾'¿ JËN ©EÀ a³ê=a`O6_nÖ riê�ObdH_
_nSHÌ QcUlS�_4Ý=O\êT_NMcWN¾8F8IRObdHQTkHfcd�O6d�_�LNQcSHa`ObWbkHL4O6JKQcS QcUlO6d�JKa8fcW6McGHd�JKL;MPI2k�ab_NW8JKSiO6_nW`UBMcLn_�JKapSHQcO8G0McW³O\QcU
QckHW�GHW`QWH`_NL4O\ë�íeîCïeí4ð0ñ�íXò4ð;ó�ð0ô�íct�JåO�mXJRIKI�rs_¬M�a`JKÖ?GHIK_ha`OeMPSHÌ0McW`Ì	GHWbQTfcW6McÖ?ÖjJRSHf¬OeMca`×jO6QãJRSHLNIRkHÌH_8ObdH_
rHMcabJRL\U._;MPObkHWb_napU.QTW-B=íeîCïeí4ð0ñÂí¬ôÈð;ó�ð0ô�í\JKSiO6QãO6d�JKa{SH_4m�JKSiO6_nW`UBMcLn_c¾
º�z�ñrò ²�ó<��³ ò ô�ó=üxó=±/��²�³W¸�²�° ÿ��;ó/��²�° ò ÿ�VI­ · ò ¬�¯S°®±�²�³	´4µ�¶?¶�·�¸?¹�ô�óê³W¸xûß² ò � ò û ò ô!ÿË² ò ²�³Iórý®ó©ü?ó©ý ò ¬ ²Õ³Ió���¸xöÕ°����=¸�ý���õIý®õWö² ò ö�³ ò ôí° ²�öO³}õI÷'¸�ÿ*> ò ±�° ó=ÿ�²Õó=ûIÿIó=ö�ö©­ AWò ±O²�³IóË÷ ò û;ó=ý °®ÿ
� ò ¬A²Õ³Ió þ ± ò}ò ¬
öeô!° ²Õ³I°®ÿ ò õI± þ ± ò ��ó/��²�� Ó
Ô
Õ,Ó�Ö�×ÆÓ��2Ö?Ú�Ö=ÙOÓß²Õ³I°æöô!° ý®ývÿ ò ²K�Dó	¸ß÷.õWö�²=­º�ª�{;|}|�~5���}���}�}���ð|I�?Á��D¢W�����ð�?��»I�W�=�I���?Á��¼~}{�~W�
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Í{dH_ a³O6W`kHLnObkHWb_nÌûG�WbQ=QcU¬GHWb_nab_nS:O6MPO6JRQTS McLedHJR_nÙc_NÌ riê#O6d�JKaÎmXJRIKIXrs_ìabk;_?LNJR_NSiO	U.QTWVJRSHabG�_NL4O6JRSHf
a³OeMPOb_Na	QcU¬GHW`Q�QPU§MPObOb_NÖ?G�O6aVJRS GHW`Q�QcU§a`_;McW`LedÑMPSHÌ U.QTWVJRS:Ob_NWbMcLnObJRÙT_�O6_;MPLedHJKSHf�¾ [�QcWÎO6dH_ìabkHLnLNJKS�LnO
GHW`_Na`_NSiOeMPObJKQTS#QcU*GHW`Q�QcU.a?JKS!ÖÎM~O6dH_nÖÎMPObJKLNMcI�GHW`Q�Ln_N_NÌ�JKSHfTaÎMcSHÌÍH`QckHWbS0MPIKa g mXdHJRLed JKaZO6dH_�kHIRObJKÖjMPO6_
fTQTMcI�QcU�ObdH_�½ ¾ ¿ JËN ©EÀ y � éìà ]¬F LnQ�QTG�_NWbMPO6JRQTS�výtºO6dHJRa8U.QTW`Ö QcU GHW`_Nab_nSiOeMPObJKQTS JKa*JRS0McGHG�WbQTGHW`J MPOb_c¾
[0QTW2_4Ý�McÖ?GHIK_Pt~ObdH_�a³O6Wbk�LnO6k�Wb_�QPU0O6dH_.�0S0McI=GHWb_nab_nS:O6MPO6JRQTS�QcU�O6dH_½LNQTÖ?GHIK_ýÝ§JKSHÌ�kHLnObJKQTS�GHWbQ=QcU0QcU�]¬WbMcÖZÀ
IRJKLed¥x g JKW³O6d g �CÔTÔTÕ vlÌHQ=_Na{SHQPO{MPOXMPIKI�Wb_xU0_NL4OXJRO6a�ÌH_nÙc_NIKQcGHÖj_nSiO{dHJKa³O6QTW³êT¾lÍ{dH_8GHWb_nab_NSiO6MPO6JRQTS JKSÎObdH_
GHW`Q�Ln_N_nÌHJKSHfca�SHQcO�QTSHIåêjQcÖjJåO6a JKWbW`_NIR_nÙPMcSiO½ObWbJKMcIKa½McSHÌV_NMcabJRIRê?Wb_nLNQTS�a`O6W`kHLnObJKrHIR_8G0MPW`O6antHrHk�O�McIKa`Q�a`O6McW`Oba
mXJåO6d O6dH_¬GHW`_Nab_nSiOeMPObJKQTS�QcU�ObdH_¬JKSHÌHk�LnO6JRQTS
QTWbÌH_nWbJRSHfZJKS
McS&íxC/Ó6í�uDÔÎa`Ob_NG t0mXdHJRLed�m�McapObdH_¬ÙT_NW³ê
I Mca³O
a³O6_NG�JKS O6dH_?ÌH_4ÙT_NIRQTGHÖ?_NSiO�d�JKa`ObQTW`ê QcU�ObdH_jG�WbQ=QcU�¾	¿�QTSiObW6McW³ê÷ObQ
ObdH_?_NSHLnQ�ÌHJRSHf
QcU�ÖjMPO6d�_NÖjMPO6JRL;McI
JRSHÌHkHL4O6JKQcS�JRS�dHJRfTdH_nW³ÀÂQcWbÌH_nW§IRQTfTJRL�U.QTWbÖ�k�I Mcant2mXJåO6d÷QTkHW§ÌHJKW`_NLnO�McGHG�WbQiMcLed÷O6Q�ÖjQ=ÌH_NI�ObdH_ B=íeîCïeí4ð0ñÂí
ôÈð;ó�ð0ô�í�QPUHM�m½QTWb×:JKS�fhÖjMPO6d�_NÖjMPO6JRLNJ MPShm½_½LNMcS�_NMcabJRIRê8Gs_nW`U.QTW`Ö abk�Led�GHWbQ=QcU=dHJRa`O6QcW`ê\ObW6McSHa³U.QTWbÖjMPObJKQTSHa
McS�Ì mXJKIKI2GHW`_Nab_nSiO§ObdH_ãWb_nabkHIåO6a\ObQVO6dH_�½ ¾ ¿ JËN ©EÀ a³ê=a`O6_nÖ JKSìObdH_�U.QTW`ÖÎMPO8QcU�O6dH_ãa`kHLNLn_Na`abQTW*O6Q	ObdH_
¦ � Ó6í=< a`ê=a`Ob_NÖ QcUÃF8W`ÖjJRS [�JK_nÌHIK_nWNt�L4U�¾�[�JK_nÌHIK_nW g �P�T� � Mivýt�[ÃJK_NÌ�IK_NW g �c�T� � r�v4t�[�JK_nÌHIK_nW g �P�T�c�:vý¾
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ÁlWbQ=QcU�ÌH_4ÙT_nIKQTGHÖ?_NSiO¬JRS O6dH_
Ω JGKMLON a³ê�a³O6_nÖ�t�L4U�¾°q�JK_n×:ÖÎMcS�S¬x§MPI�¾ g �c�T�i�cv4t�U.QTIKIRQEmXapO6dH_	ñ�E�>Aw©B/EWîlð

ÌH_4ÙT_nIKQTGHÖ?_NSiOìMcGHGHW`QiMcLedûQcU�ObdH_ m�QTW`×:JKSHf&ÖÎM~O6dH_nÖÎMPObJKLnJ McS MPSHÌ ÌHQ=_Na
SHQcO
_nS�U.QTWbLn_$M©LNQcÖjGHIR_nOb_
IRQEm�À�IK_4ÙT_NIpIKQcfTJKL U.QTWbÖjMcIRJKä;M~O6JKQcS ¾ÑÍ{d�_»(WÔ*�DC�í4ðºíeîeî QcU¬ÖÎM~O6dH_nÖÎMPObJKLNMcIpMcWbfTk�Öj_nS:O6MPO6JRQTS g a`O6MPO6_nÌûJRS
q�_nLnObJKQTSp��¾ � ¾ � QTSÎG0McfT_ ��Mca�McSÎ_Naba`_NSiO6JKMcIºG�WbQTG�_NW³OÂêÎQcU°d�JKfTd�À�IK_4ÙT_NI�ÖjMPO6d�_NÖjMPO6JRL;McI0LnQTÖjÖ�kHSHJKLNMPO6JRQTS�v
JRa�O6QZrs_§McG�GHWbQiMPLedH_NÌ mXJRObd ObdH_*U.QTIKIRQCmXJKSHf�OÂm½Q?Öj_NMcSHaNÜ
g � v Í{d�_

Ω JGKALON a`ê=a`Ob_NÖ MPÌHÖjJåO6a�McWbrHJåO6WbMcW`ê7è[g JGJ g c Ä�ÅÆÀWa _4Ý�GHW`_Naba`JKQTS�ahMParH`kHa`ObJ4�0LNMPO6JRQTSHa�U.QcW
O6Mcab×:a g QTW§GHWbQ=QcU{a³O6_nGHaevý¾�Í{dH_nab_-H`k�a`O6J
�0L;M~O6JKQcSHa�LNMcS a`G0McS�M
I McW`fT_ãÙcMPWbJ M~O6JKQcS÷JRS$W`_NIKJKMcrHJRIKJROÂêct
WbMcSHfTJRSHf�U.W`QTÖ u�ÙT_nWbJ4�H_NÌ riêÎO6d�_*IKQTfTJRLh_nSHfTJRSH_<v8QCÙT_NW uÂLNQTÖ?GHk�Ob_NÌ	riê	McS _ýÝ�Ob_NW`S0McI a³ê�a³O6_nÖ1v8O6Q
uÂLNQTSIH`_NLnObkHWb_nÌ r:ê MVÖÎMPObdH_NÖjMPObJKLNJKMcS�v ¾ ÐÂSHÌ�_N_NÌväûMPO*ObdH_ãdHJKfcdH_Na³O¬IK_nÙc_NI�QPU�Mcr�a`O6WbMcLnObJKQTSvä O6d�_
IKMPObOb_NWeH`kHa³O6J4�HL;MPObJKQTS L;MPS rs_�MjÖ?_;MPSHJKSHfPU.kHI Wb_nGHWb_nab_nS:O6MPO6JRQTS QcU�×=S�QEmXIR_NÌHfc_ct�_nÙT_nS JRUÃm�_�d0M;ÙT_
ObQ÷O6Mc×c_ O6d�_
O6Mcab×�O6Q mXdHJRLed#JRO?JRajMPababJRfTSH_nÌ McajM÷r�I McLe×�r�Q;Ý!MPO �0Wba³OÎr�_NLNMckHab_
m�_
UBMcJKI½O6Q
MPS0McIRê=än_*JRO6a{a`_NÖjMcSiO6JRLNaN¾

g �Tv F I MPänê
McGHG�WbQiMcLed�O6QjObdH_¬OeMca`×
a³O6W`kHLnObkHWb_�G�WbQTG�QTab_nÌ JKS g JKW³O6dÂx§MPI�¾ g �c�T�c�iv½mXJKIKI�_nS0McrHIR_�ObdH_
m½QTW`×=JRSHfìÖjMPObdH_NÖjMPO6JRLNJKMcS O6Q a³OeMcW³O�mXJRObd MìW`_Na³O6WbJRLnOb_NÌ$U.QTW`Ö�QcU{S0MPObkHW6MPI½IKMcSHfTk0MPfT_ÎMPSHÌ/ä JåU
JRSiO6_NS�ÌH_NÌ/ä _NSHÌ©kHG©JRS ab_?T=k�_NSiO6a?QcUpa`ObWbQTSHfcIRê÷OÂê�G�_NÌ&dHJRfTdH_NW�ÀÂQTW`ÌH_NW§U.QTWbÖ�kHI Mcan¾ ÍÃQ r�_ McrHIR_
ObQ ÖjJ Ý U.QTW`ÖÎMcI2mXJRObd�JRS�U.QTWbÖjMcI2_NIR_NÖ?_NSiO6a¬JKS÷M Ö�k�Obk0McI�W`_NLNk�WbabJRQTS t°m�_ZmXJKIRI�JRSHJRObJ McIRIRê Wb_nGHWb_ýÀ
a`_NSiO�G0McW`Oba¬ÖÎMcW`×c_nÌ Mca¬S0MPObkHW6MPIlI McSHfck0McfT_ g GsQTa`abJRrHIRê LnQTSiOeMcJRSHJKS�f	G0McW`Oba�ÖjMcW`×c_NÌ�Mca*U.QTW`ÖÎMcI
IKMcSHfTkHMcfT_Cv½McaXkHSHÌH_x�0SH_NÌ
U.kHSHL4O6QTW`aN¾

Y8k�WbJKS�f?ObdH_�a`_NLnQTSHÌìêc_;McWhQcU�ObdH_�MPGHGHIKJRL;MPObJKQTS	G�_NW`JKQ=Ì g �ÃêT_NMcWba6vXm½_§mXJRIKI�î4ñ�ÔDÓ4ñ{Ö?Q=ÌH_NIRJKSHfZLNQcÖjGHIR_4Ý
JRSHÌHkHL4O6JKQcS
G�WbQ=QcU.aXabkHLed MPa$�pJKIKr�_NW³O}á aË�0Wba³O

ε
À�O6dH_nQTWb_nÖ McSHÌ
O6dH_§LNQTS�U0kH_NS�LN_�ObdH_NQcWb_NÖ QcUl]*W6McÖ?IKJRLed

x g JKW`Obd g �CÔcÔTÕ v4¾ V�V
ºÕº « ò ÿ�²Õ±�¸�±�ú#² ò ¸ þ ¸�±Õ²Õ°æ¸�ý�¸�ÿW¸xý ú;öÕ°®ö ò ¬MÿW¸�²ÕõI±�¸�ý�ý®¸xÿ
�xõ�¸��xóI�I²�³Ió©±�ó.°æörÿ ò ô5¸�ú#² ò û;ó©¬ ó©±8²Õ³I°æö8² ò ¸�ö�ó?� ò ÿWû)¬ õIÿWûI° ÿ
�þ ó=±Õ° ò û�­ + ²Ë°®ö.ó©ü?ó©ÿ ÿ ò ²ß¸?û;ó/8�õW¸�²Õó'² ò ô�¸x° ²l¬ ò ±.²Õ³Ió[� ò ÷ þ ý®ó�²�° ò ÿ ò ¬ê¯ ò ±:L
��¸I�,L�¸��xó£ö +T+ ¸xÿWû +3+T+ �Dó�¬ ò ±Õó#ö�²�¸x±�²�° ÿ��²Õ³Ió ÷ ò û;ó=ý °®ÿ
� ò ¬'� ò ÷ þ ý®ó
	�°®ÿWû;õ=��²Õ° ò ÿ þ ± ò}ò ¬
ö/~�}êý ²Õ³ ò õ
�?³�²�³Ió	÷ ò û;ó©ý®°®ÿ
�'ô!° ý®ý �Dó	ü?ó©±�ú'²Õ± ò õ
�Wý ó£ö ò ÷ßó ¸xÿWû)¸�ô�L�ô5¸�±�ûô!° ²�³ ò õI².²Õ³Wóh° ÿ�²�ó©±Õ¬
¸<��ó£ö\�Dó©°®ÿ
��� ò ÷ þ ý®ó�²Õó£û��2° ²ß¸�ý®±�ó=¸xûIú-³W¸?öO² ò ¸<��� ò ÷ þ ¸xÿ�ú-²Õ³Ió#±Õó£¸�ý®°@C£¸�²Õ° ò ÿ ò ¬ê¯ ò ±3L
�2¸<�,L�¸��?ó +T+

��ó?�©¸xõWö�óè¸ þ ±�¸I��²Õ°��©¸xýêö ò ý õI²Õ° ò ÿ`² ò ° ²�öh±Õó£ö�ó£¸�±,��³ ²�¸xö3L}öË°æöhÿ ò ² þDò ö�ö�°��Iý®óGô!° ²�³ ò õ;²$ö ò ÷ßó þ ¸�±�¸xû;°��x÷'¸�²�°��$ó�	;¸x÷ þ ý ó£ö©­
í ò ±�ó ò ü?ó©±?��ÿ ò ²�ó5²Õ³W¸�²2²Õ³Ió£ö�ó þ ¸x±�¸?û;°��x÷'¸�²�°���ó
	I¸x÷ þ ý ó£ö�÷.õWö�²Mÿ ò ²��DóröÕ° ÷ þ ý®ó<~Eàr²Õ³Ió=±Õô!°æöÕó5²Õ³Ióê¸?û;ü�¸�ÿ�²�¸<�xó ò ¬tÒ<Ó
Ô�Õ,Ó
Ö=×ØÓ
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ÐÂS?O6dH_Xa`_NLNQcSHÌÎU.kHSHÌ�JKSHf§Gs_nWbJRQ�Ì/ä GHWbQCÙ=JKÌ�_NÌãO6d0M~O ObdH_h�0Wba³O�GHdHMcab_pJKa�abk�LNLN_naba³U.kHIKIåêZ_nÙPMcIKkHMPO6_nÌ/ä
m½_¬m�McSiOpO6Q?LNQTÖ?GHIR_nO6_*ObdH_�Ö?Q=ÌH_NIRJKSHf�QPU�O6d�_�Mcr�QCÙT_¬O6dH_nQTWb_nÖjahMcSHÌ O6d�_NSìfcQjQTS mXJRObd
ObdH_§QTSH_NapQcU
g JRW`Obd g �CÔTÔ ÞTv4tcmXd�JKLedjUBMPIKIHJRS:ObQ*O6dH_XLNIKMcaba�QcUºJKÖ?GsQcW`OeMPS:O£V Y JKSHÌ�kHLnObJRÙT_{ObdH_NQTW`_NÖ?a mXJåO6dZW6M~O6dH_nW[�xEWÓýôÈð �
ÔcðAB�ï�EWÒ$>A@Kí=< GHW`Q�QcU.an¾hFha*McIRWb_;MPÌ�ê JKSHÌ�JKL;M~O6_NÌ�JKS q�_NL4O6JKQcSp��¾ � ¾ � QcSìG0Mcfc_ �HtsObdHJKahLNIKMcabahLNQTSHa³O6JåO6k�Ob_Na
M�OÂê=GHJRL;McI°McW`_;MãQcU�McGHGHIRJKLNMPO6JRQTSVQcUÃLNQTÖ?GHk�Ob_NW�À�Mca`abJKa³O6_nÌ�JRSHÌHkHL4O6JRÙc_*O6dH_nQTWb_nÖ GHWbQCÙ=JKS�fH¾

Í2Q JRÖjGHW`QCÙT_jObdH_ÎG�W6McfTÖjMPObJKLãO6W`_;MPObÖj_nS:O�QcUXS0MPObkHW6MPI IKMcSHfTkHMcfT_jMca�Mìr�I McLe× r�QCÝ�mXJRObd$dHQcIK_Nant
m½_?abd0McIRI�GHW`QD�HO¬U.WbQTÖAO6dH_Zab_nÖÎMPS:ObJKLZMcSHMcIRê=abJRa*QcU{M	Ö?JåÝ=O6k�Wb_ãQcU½U.QTWbÖ�k�I Mca*MPSHÌ�SHMPO6kHWbMcI�IKMcSHfTk0MPfT_
MPa{GHWbQTG�QTa`_NÌ
JKS g JKW³O6d g �c�T�c�TL;v U.QTW�ObdH_\ÙT_nW`ê Wb_nLN_nS:ObIRê	a`kHLNLn_Na`a`U.kHIRIRê	_4ÙcMPIKk0MPOb_NÌ
Y8ÐÂF$X � ]^G�WbQWH`_nLnO
JRS#O6d�_ ¿�QTIKIKMcr�QTW6MPObJRÙc_ Ë _Na`_;McW`Led ¿�_nSiO6_NW
q�[ Ï �iß Ó u Ë _nabQTk�WbLN_ýÀÂF{Ì0MPG�O6JåÙT_÷¿�QTfTS�JRO6JåÙT_ìÁ�W`Q�Ln_Na`ab_Na
v ¾é QTWb_nQEÙc_NWntºQTkHW8McGHGHW`QiMcLed
O6Q B=íeîCïeí4ð0ñÂí�ôÈð;ó�ð0ô�í g LnU�¾ g JRW`O6d g �c�T�c�TMivbv�JKS�LNIKk�ÌH_NahMjLedHQcJKLN_�QTG�_NW6M~O6QTWnt
SHMcÖj_nIRê©M ÙT_nWbabJRQTS QcU)�hJRIKr�_NW`O�á a

ε
ÀÂQcGs_nW6MPObQTWNt½LnU�¾ g JKW³O6d g �P�T�i�Tvý¾ ÍÃQcfT_nObdH_NW?mXJRO6d&JRObaj_ýÝ=O6_NS�abJKr�IK_

Ob_NLedHS�J¼T:kH_*QcU°W`_;McIRJKä;M~O6JKQcS?riêjU.Wb_N_hÙcMPWbJ MPrHIK_na�Mca`abQ=LNJKMPO6_nÌÎmXJRObdVLNQTS�ÌHJRObJKQTSHa g Mca½GHI MPSHSH_NÌ	JRSÎa³O6_NG g ßTv
QPU g QTW`× Á�McLe×~Mcfc_ ÐbÐ³výt m�_ZdHQTG�_ãJRO8O6Q	r�_ãkHab_4U.kHIlJKS L;MPG�O6kHW`JKSHfVObdH_ãWb_4U._NW`_NSiO6JKMcI�JKSiOb_NWbG�Wb_nO6MPO6JRQTS QcU
MPW`O6JRLNIR_Na{McS�ÌìMcSHMcGHdHQTW`JKL*GHW`QTSHQTk�SHaNt0L4U�¾M�h_Nk�abJKS�fT_NW g �CÔTÔ ßcv4¾ V \

õX²Bõ � �)( ¹�»����{µ�ù üH·©( ù�»½¼��
upQTSH_P¾

õX².þ ´ »8·©( ¹�¶�����µ�ù ü�·=( ù�» ¼��
upQTSH_P¾

õX²�� ����µ�ù ü�·=( ù�» ¼���º©·�¼����!ù�¸ºè.(��\·�»8¹�»½¼Ü��� ´
upQTSH_P¾

Ù°Ö/Ú�Ö=ÙOÓ ò ü?ó©±2ó�	 þ ý °���° ²A°®ÿWû;õ���²Õ° ò ÿX�©¸xÿIÿ ò ²���ó8±Õó£¸�ý®°@C=ó=û�­;}rö ò õI±Mó�	;¸x÷ þ ý ó þ ± ò}ò ¬
öA¸�ý®±Õó£¸xû;úló
	;°®ö�²M°®ÿh¸ ô�ó=ý ý@>�ô!±Õ° ²�²�ó©ÿé�Iõ;²³I°@�?³Iý®úh¸��Wö�²Õ±�¸<��²A¬ ò ±�÷9�}° ²5ô!° ý®ýl��ó þDò ö�ö�°��Iý®óê² ò ³W¸�ü?óê²�³IóZ� ò û;°®ÿ
�.ó�	}ó?��õ;²�ó=û4��úhö�²Õõ�û;ó©ÿ�²�ö ò ¬/÷'¸�²Õ³Wó©÷'¸�²�°��=ö©­E65³I°æö�³W¸xö²Õ³Ió!¸xûWû;° ²�° ò ÿW¸�ý;¸?û;ü�¸�ÿ�²�¸<�xó�² ò �x°®üxó�õWö2¸�-�±�ö�²2ó=¸�±�ý®úO¬ ó©ó=û
�W¸<�,L ò ÿ ò õW±;� ò ¸xý ò ¬�³}õI÷'¸�ÿ
> ò ±Õ°®ó©ÿ�²Õó£û;ÿIó£öÕö=­ ñ ó=üxó=±�²�³Ió©ý®ó=ö�ö��
��õWö�²O¸xöê²Õ³Iól° ÷ þ ý®ó©÷Ëó©ÿ�²�¸�²Õ° ò ÿè²�¸xö3L;ö ò ¬�¯ ò ±:L���¸I�,L�¸��xó£ö +T+ ¸xÿWû +T+3+ �`²�³Ióßó
	 þ ó=±Õ°®÷Ëó©ÿ�²�öê¬ ò ±8¯ ò ±3L��2¸<�,L�¸��?ó +�� ô!° ý®ý±Õó£ö�õIý ²!° ÿG¸ßüxó=±Õú#³I°@�?³�ô ò ±:L}ý ò ¸xû ò ÿ$²Õ³Ió	ö�²ÕõWûIó©ÿ�²�ö/�Iö�°æû;ó ò ¬ ò õW± þ ± ò ��ó/��²�� Ó
Ô
Õ,Ó�Ö�×ÆÓ �
Ö/Ú�Ö=ÙOÓ?­º ¾/65³Wóê²Õ³Wó ò ±�ó©÷'ö2°®ÿh¯S°®±�²�³	´�S?U<U"!?¹�¸�±�ó5²Õ³Iót�W¸xöÕ°æö�¬ ò ±A²Õ³Ió8üxó©±�ú.ô�ó=¸<Ll¸?û;÷Ë°®ö�ö�°��I°®ý ° ²�úé� ò ÿ�û;° ²�° ò ÿWö�¬ ò ±�ö þ ó?��°@-=�©¸�²Õ° ò ÿWö° ÿl²Õ³Ió�ÇF± È�É Ê ®°Ë=�
Ìhö�ú;ö�²Õó=÷[�?¸xû;÷Ë° ²�²Õ°®ÿ
� þ ¸x±�²�°®¸xýG��¸x÷5�I°��xõ ò õWö/��¸�ÿWûlÿ ò ÿ
>4²�ó©±�÷ß°®ÿW¸�²Õ°®ÿ
�r¬ õWÿ���²�° ò ÿßû;ó�-WÿI° ²Õ° ò ÿWö�ô!° ²Õ³ ò õ;²öÕ¸I��±�°Ü-=�©° ÿ�� þDò ô�ó=±�¬ õWý�±Õó?��õI±�ö�° ò ÿ$¸�ÿW¸xý ú;öÕ°®ö=­º�¿ }8ö ò õW±.ö�ó©²�²�° ÿ
�=�/³ ò ô�ó©ü?ó©±?��°®ö	ý ó£öÕö ¸x÷5�I°��xõ ò õWöe²Õ³�¸�ÿb²Õ³Ió$# + } %'à.P þ ± ò ��ó/��²?� öe²�õ;² ò ±Õ°æ¸�ý�ö�ó©²�²Õ°®ÿ
�è¸xÿWû-°®ÿ��©ý õWûIó=öÿIó©° ²Õ³Ió=±!û;°®¸xý ò �?ö�ÿ ò ± þ ± ò}ò ¬
ö �Iõ;² ò ÿIý®úË²�¸?öTL;ö/�;¸ þIþ ý®ú}° ÿ��lö ò ÷Ëóeö ò ý®õ;²�° ò ÿWö ò ¬'&D°®ÿIÿ	´4µx¶x¶IV?¹2÷'¸�úé�Dóe÷ ò ±Õóe¸ þIþ ± òxþ ±Õ°æ¸�²�ó° ÿ ò õW±K� ò ÿ�²Õó�	}²=­ ñêò ²ÕóOô�óO¸x±ÕóOÿ ò ²�� ò °®ÿ
�l² ò û ò ±�ó=öÕó=¸x±:��³h°®ÿ)ÿW¸�²�õI±�¸�ý ý®¸xÿ
�xõ�¸��xóeõIÿWûIó©±�ö�²�¸�ÿWû;°®ÿ
�=�*�Iõ;² ò ÿWý úhô5¸�ÿ�²5² ò¸ þIþ ý®úO²Õ³Wó�±�ó=öÕõIý ²�ö þ ±�¸��x÷'¸�²Õ°��©¸�ý®ý®úe°®ÿl¸8üxó=±ÕúO±�ó=ö�²Õ±�°���²Õ°®üxó�ö�ó©²�²Õ°®ÿ
�=� þ�ò öÕöÕ°@�Wý ú\� ò ÿ�²Õ±�°@�Wõ;²Õ°®ÿ
� ò õI±�üxó=±�öÕ° ò ÿWö ò ¬)(r° ý���ó=±�²?� ö
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g dHJRIK_�ObdH_?abLNJR_NSiO6J
�0LZG0McW³O6a¬QcU�ObdHJKa*G�WbQTG�QTa6MPI�McWb_ãmXWbJåObOb_NS÷JKS à SHfTIKJRabd U.QTW*LnQTÖjÖ�kHSHJKLNMPO6JRQTSìmXJåO6d
QTk�W½JRS:Ob_NW`S0MPO6JRQTS0McI0GHMcW`ObSH_NW`aNt�ObdH_\MPÌHÖjJRSHJKa³O6WbMPO6JåÙT_Xab_nLnO6JRQTSHa�McWb_pJKSV]¬_nWbÖjMcS g McLNLnQTWbÌHJRSHf�ObQ�GHW`JRÙPMPOb_
LnQTÖjÖ�kHSHJKLNMPO6JRQTSÎmXJåO6d
Y8WN¾�]*_NW`JROXÁ2¾�q�QTSHSiO6McfjQPU�Y\[2]§v4¾

þp²³± � ù ü���è�»8¹�¶�
�è	�:¼�ù�» + ÿ�¼�¹�6
� ¾H�½ôÈðZmXJKa`ab_NS�abLed0MPUÈObIKJRLedH_NW é JåOeMcW`rs_nJRO6_nW Ï FlÍÑÐbÐ�MZÛHrs_nWXÌHJK_*fT_na6McÖ�O6_¬[��TW`ÌH_NW`Gs_nWbJRQ�ÌH_P¾
�=¾H�½ôÈðºílmXJRaba`_NSHa`Led0MPUÈO6IRJKLedH_)�hJKIåU.ab×:W6M~UÈO g ÖjJåO½FhrHabLed�IKkHa`aev g �;Ô d�v ÛHr�_NW½ÌHJK_hfT_NabMcÖ�Ob_*[��TW`ÌH_NW`Gs_nWbJåÀ
Q=ÌH_ änkHW Ø SiO6_nWba`ObÛ�O6änkHSHf!ÌH_NW abLedimXJR_NWbJRfT_NSûÐÂÖ?GHIK_nÖj_nS:ObJK_nWbkHSHfca6McW`rs_nJRO6_nS ÌH_Na g QTWb× Á�McLe×TÀ
MPfT_ ÐbÐe¾

��¾H�½ôÈðºíÎa`ObkHÌH_NSiObJKabLed�_ �hJRIRU.ab×:WbMPUÈO g QTd�SH_ F8rHa`LedHIKkHa`aev g �CÔ d�v g ÐÂS�U.QTWbÖjMPO6JR×:a`O6k�ÌH_NSiOývVÛHr�_NW ÌHJR_
fc_Na6MPÖ�O6_p[��TW`ÌH_NW`Gs_nWbJRQ�ÌH_{änkHW�ÐÂÖjG�IK_NÖ?_NSiO6MPO6JRQTS tTänkHÖ ÍÃ_na`Ob_NS t�äNkHW Y8QT×:kHÖ?_NSiO6MPO6JRQTSjk�SHÌÎänkHW
QcWbfiMcS�JKa6M~O6QTW`JKabLed�_NS Ø SiOb_NWba³O6Û�ObäNkHS�fH¾

��¾*ëGÓeí4ô�a`O6k�ÌH_NSiO6JRabLedH_è�pJKIåU.ab×:W6oPUÈOb_ g QTdHSH_8F8rHa`LedHIKkHa`aev g �CÔ d�v g é MPObdH_NÖjMPO6JR×:a`O6k�ÌH_NSiO6_nS�vrë	7/ÓèB�Ô~î
t�î�í4ôÈñÂí-8�ÔWì/Ó B=íxÓ �:9 Ó?B=íxÓ�>0íxÓ4ô�E�B=í§änkHW Ø SiO6_NW`a`ObÛ�O6änkHSHf	ÌH_nW8ÐÂÖ?GHIK_nÖj_nS:ObJK_nWbkHSHfca6McW`rs_nJRO6_nS	ÙTQTS
g QTW`× Á�McLe×~Mcfc_ ÐbÐ`Ð\kHSHÌ÷äNkHW Ï _4m�_nJKa`ÖjQ=ÌH_NIRIKJR_NWbk�SHf	JKSHS�_NWbdHMcIKr ÌH_na g QTW`× Á�McLe×~McfT_ºÐ � ¾<;ºkHW
Ï _NfTW`ÛHSHÌHkHS�fjÌHJR_Na`_NaXrs_nabQTS�ÌH_NW`_NS Ï _NÌ0McW³U.aXabJK_ndH_§[0k�yTSHQcOb_��T��¾

þp²�æ ú ·��/��ù�»���¸��h¹	�b¼�¶�·�¸��hù ç ù ü'=�¼�ù + ÿ{¸s·�ù�»½¼�·��8¸?>T»��:¼=ü��)( ù�»½¼�¹�¼�·³è�»
Z _NJRSH_c¾

þp²Bõ @ìù üA�hüH¹	�8¸�����( ¹�¼�ù üH·�¹�¶S+ ö÷è�»$�/�)( ¹��\¶�ù!�
Z _NJRSH_c¾ g ]¬W`kHSHÌ0MPkHaba³OeMPO`O6kHSHfjÁlWbQcU�¾HY8WN¾ � �TW`f ��¾�q�JR_N×:ÖÎMPSHS�v

þp².þ �!ù�·���ù�» + ç�üH¹�B�ù�¶C����µ�ù�»���ù!�
Y8JR_\U.QTIKfc_NSHÌH_nSD; McdHIK_nS rs_näNJK_ndH_NS
abJRLedìMPk�U�ä4m�_nJ � McdHWb_ZôÈð�î?�=íeî�ÔDÒãñý¾

Í2_NJRIKS0Mcd�Öj_*MPS�JRS:ON¾�mXJKa`ab_nSHabLed0M~UÈO6IKJRLedH_NS Z QTS�U._NWb_nSHäN_nS g ¿�F\Y à t
Ð � ¿�FhÐet�Ð � ¿�F Ë t0Í2F Ï X à F Ø t�ÍXÁ	� � X�ant x*LP¾ v g ��Ý � �T�T� e v Þc�c�T�

eZ QTS�U._NW`_NSHänfT_Nr�ÛHdHWb_nS g ��Ý Õ �T�
e
v �~�i�T�

eÏ _nabkHLed�_�r�_NJ Z Q=QTG�_NWbMPO6JRQTSHabGHMcW`ObSH_NW`S �cÞc�T�
eà JKS�I McÌHk�SHf?]§MPa`OÂmXJKa`ab_nSHabLed0M~UÈO6IK_nW � �T�T�
e6 /87k7$7 �ê1E� 0A0M0GFHF
e

þp²�� � ���\¶�·�
�¹�¼�·�è�»$�v
�è.�i¼�ù�» + � ���\¶�·�¸º¹�¼�·³è�»�ö÷è.�i¼��
Z _NJRSH_c¾
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