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ÎZÏIÐLÑYÒLÓPÔLÕSÖØ×
Ù¨MNKPGSGgtÚl�HuJeMPbÂJgfÜÛ\JLM³JeÝuJLlNG�lSt'O�[\fkMPbcOQGSÛ�bÂJ
Û\JLM³JLÝBJglNGSlStgÞ�bcpgÞ�Ù>Û�bmOQG�R�lNbmUWR\JgfrÛ\JLM³JLÝBJglNGSlStgOwJgbmR!OZG�OQULKNn
Û\JLM³JLÝBJglNGSlSß

à á�â ����ã�ä�å��g�eæÃã â
ç Þ�G<×YÙ¨MNKPG�GÚbcR�Û�GIèél�MNKP[�`IMP[]KPGëê zgìZbmlíUgR\GÚUWVQMPÞ�G<OZUWl�M
î bcÛ�GSfmní[�lNGSÛÚJgR�ÛÜl�MP[�Û�bcGSÛÜÛ\JLM³J�l�MNKP[�`SMP[]KPGgßðï6M!bcl�J�ÝBJgfkÙJgR�`�GSÛit�O�[\fkMPb î J�nWt0GIèrMPGIKPR\Jgf0ñ\fcG�UgKPpTJgR�bcò�JLMPbmUWRÚbcR î Þ�bc`³ÞGSjWGSKNn*HBJLMPÞíVÃKPUWOóMPÞ�GÈKPUrUgM°UWV�MPÞ�GÈMNKPG�GÈMPU�J�fcG�JgV0UWV0MPÞ�G
MNKPG�GYbcl�UgV\MPÞ�G
lPJgOQG
fcGSR�pgMPÞiß�{YJL`�ÞÈR�UWR]Ù>fcG�JgVBR�UrÛ�GEô}GSèr`�GIH�M
MPÞ�GZKPUaUgM�R�UrÛ�Geõ�bcRíMPÞ�GZMNKPGSGZÞBJLlEÝiGIM î GSG�R÷ö¢ø�ùgseúwJLR\Ûûø
`�Þ�bmfcÛ]KPG�Rit î Þ�GSKPGQø#ô}`�JgfcfmG�ÛíMPÞ�GËÒLÓPÔTÏIÓPõ�bclEñ�è]GSÛûVÃUgK°HBJLKNÙMPbc`S[�fÂJLK½MNKPG�GgßYü2×YÙ¨MNKPG�GEOwJgbmRaM³JLbcR�l�bmMPl	GIýw`SbcGSR\`In4Û\GSl�H\bmMPG
bcR�lNGIKNMPbcUWRþJgR�ÛËÛ�GSfcGIMPbcUWR*UWV�Û\JLM³J]t.JgR�Ûþbml�Þ�bcpWÞ�fmn�lN`�JgfcJLÝ\fcG
ô}b¨ß GWt�bmV�nTUW[ÚbcR�`IKPG�JLlNGðMPÞ�G�lNbcòSG4UgV	JËÛ\JLM³JeÝuJLlNG�ÝanÿJ*V}Jg`IÙ
MPUgKÈUWVEv����eÙ>z����]t�nTUW[ÚJgÛ�Û���[�l�MÈUWR�G�fcGIjTGSf0MPU*MPÞ�Gð×
Ù¨MNKPGSG
bcR�Û�GSè��kõ³ß
ïoRTjTGSRTMPG�ÛóÝrn	��[�Û�[�fcVÚ×½J�nWGSK÷JgR�Û {�Û�
Ë`eX0KPG�bmpWÞTM

MPÞ�bmKNMonðnTG�JLKPl�JgpgU�t�MPÞ�GE×
Ù¨MNKPGSGEÞBJLl�ÝiGSGSR�`³Þ\JgfcfmG�R�pWGSÛ�`SUWR]Ù
MPbcRa[\JgfcfknTß��	bcpWÞTMQVÃKPUWO MPÞ\G�Ý.GSpWbcR�R�bcR�pþbcR v�
���
rt�Û\GSl�H\bmMPG
bmMPl�lNbcOZH\fmbc`SbmMonZJgR�ÛÈGSýw`SbcGSR�`SnWtWbmMPl�jgJgfc[�G î Jgl�R�UgM�bcOQOZG�Û�bmÙJLMPGSfmn°KPGS`�UWpgR\bmò�GSÛi|�lNbcOÈHBfkn!l�HBfmbmMNMPbmR\p_JgRÈU�jTGIK��\U î bcR�p�HBJgpWGbcRTMPU<M î UDÞ\JgfmVÈGSOZH�Mon HBJgpWGSl*JgR�Û H.UgMPGSRaMPbcJgfcfkn î Jgl�MPbcR�py���� UgV�l�MPUgK³JgpgGY`�JLHBJg`SbmMon î Jgl�J�KPG�JgfTlPJg`IKPbcfcGSpWG�ô}bcR°MPÞ�GYUgfcÛÛ\J�n]lSteMPÞ\G0OwJgpgR\GIMPbc`�Û\bml��EMPGS`�Þ�R�UWfcUgpgn î Jgl�bcOQOwJeMP[�KPGYJgR�ÛÛ�bcl��Ü`�JLHBJg`SbmMon î JglÈUgR\fkn<xaßµy�
Ë×�õðê q ì>ß�ï6KPUWR�bc`�Jgfcfkn ô¨JgR�ÛbcRTMPGIKPG�l�MPbmR\pgfmnBõ³trlNbcOZbcfÂJeK½JLKPpW[�OQGSRTM�bml
[]H\Þ\GSfcÛ�JgpTJgbmR\l�MYMPÞ�G
×
Ù¨MNKPGSG!MPUrÛ\J�n�ÝrnËOQJgbcRþOZG�OQULKNnËÛBJeM³JLÝBJglNG!H�KPUgH.UWR�G�RTMPlSt
b¨ß GWßmt î Jgl�M³JgpgG°UWV:OQGSOQUgKNn4l�HBJg`SGWßïoR MPÞ�bcl HBJLH.GSK�t î G÷ñ�KPl�M pWbmjTGéJ�Ý\KPbmG�VþKPGSjrbcG î UWV
×
Ù¨MNKPGSGWß��ÜG MPÞ�GSR8H\KPGSlNGSRaMDbmMPlDJgÛ\JLH�M³JLMPbmUWR�l'MPUéjgJLKNÙ
bcUW[�l Û�UWOwJgbmR\lStþbcR�`�fm[�Û\bmR�p MPG�OÈHiULK³Jgf*Û\JLM³JeÝuJLlNG�lStíl�HBJLÙ
MPbÂJgf�ÛBJeM³JLÝBJglNG�lStrÞ�bcpgÞ�Ù>Û�bmOQG�R�lNbmUWR\JgfuÛBJeM³JLÝBJglNG�lStrJgR�ÛwOwJgbmR
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OZG�OQULKNnQÛ\JLM³JLÝBJglNGSlSßBA\UgKYG�Jg`³ÞwÛ�UWOwJgbmR�t î G½H�KPG�lNGSRTM0KPGIH\ÙKPGSlNGSRaM³JeMPbmjTG4×
Ù¨MNKPG�GIÙ¨ÝBJglNGSÛ'l�MNKP[\`IMP[]KPG�lQJgR�Û<MPÞ\GSbmKQlNG�JLKP`³Þ
ULHiGIK³JLMPbmUWR�lSß
ç Þ�G�KPGSl�M�UWV:MPÞ\G°MPÞ�bcl½HuJeHiGIK�bcl�UgKPpWJgR�bcòSG�ÛËJgl�VÃUWfcfmU î lSßïoRþMPÞ�GZR�GSèaMÈ^aGS`SMPbmUWRit î GZpWbmjTGQJDCa[�bc`��ËU�jTGIKNj]bcG î UWV�MPÞ�G

V¢JgOQbmfmnþUgV0×
Ù¨MNKPGSG�lSß!ïoRÿ^aG�`IMPbcUgR q t î GZÛ\bmlN`�[�lNlEMPÞ�GÈÝBJglNbm`HBJLK³JLÛ\bmpWOëMPÞ\JLM�bcl?[�lNG�Û°MPU	GSèaHBfmUWbmM?×
Ù¨MNKPG�GSl?bcR�OZUWl�M�JLH�H\fcbmÙ
`�JLMPbmUWRÿÛ�UWOwJgbmR\lSßû^aG�`IMPbcUWR�l!zgÙFE�H�KPG�lNGSRTMZlNUWOZG�GSè]JgOZH\fcG
Û�UWOQJgbcR�l�bmR pgKPG�JeMPGSK4Û�GSH�MPÞißGA�bmRBJLfcfmnWt î Gþ`SUWR�`Sfc[�Û�GíbmR^aGS`SMPbmUWR�
rß

H IKJ/LNM ��OÜæQPSRÚã�T7UKV��e� LWL �
ü ×
Ù¨MNKPG�GðUWV�UgKPÛ�GIKZø bmlZJ*O![�fkMPbmÙ î J�nÿlNG�JLKP`³ÞÿMNKPGSG î bmMPÞMPÞ�GEV¢UWfmfcU î bmR�pQH�KPUgH.GIKNMPbcGSlÈê zLì>|
X ç Þ�G!KPUrUgM�Þ\JglEJeMEfcG�Jgl�M�M î U�lN[]Ý\MNKPGSGSl_[�R�fcGSlNlEbkM_bcl_JfmG�JgV6ß
X {YJL`�ÞÈR\UgR�Ù¨KPUaUgM0JLR\ÛÈG�JL`�ÞÈR\UgR�Ù>fmG�JLVBR\UaÛ\G
Þ\UgfcÛ�l%Y[Zðv�TGIn]lÈJLR\Û\YþH.UWbcRTMPGIKPl�MPUËlN[]Ý�MNKPG�GSl î Þ\GIKPG'ö¢ø�ùLsLú^]Y_]'ø�ß
X {YJL`�ÞífcG�JgVYR�UrÛ�GZÞ�UWfcÛ�lKY`Z vK�TGSnrl î Þ�GSKPGÿöÃø�ùgsLú_]Y_]'ø�ß
X ü�fmf�fcG�JgV�R\UaÛ\GSl�JeKPG�JLM½MPÞ�GElPJgOQG°fmGSjTGSf¨ß

ç Þa[�lSt]JE×YÙ¨MNKPG�G½bcl0Jgf î JSn]lYJLM0fcG�Jgl�M0Þ\JgfcVuV¢[�fcf}taÞBJLl0V¢G î fcGIjrÙGSfclSt�JgR�ÛÚbcl�H.GSKPVÃG�`IMPfmníÝuJLfÂJgR�`SG�Ûiß ç naHBbm`�JLfcfmnWt�G�Jg`³ÞÚR�UrÛ�G
`SUgKNKPGSl�H.UWR�Û\l0MPU!J�Û�bcl��QHBJgpWGgß[A�bmpW[]KPGÈvWô¨Jaõ�lNÞ�U î l
J�lPJgOZÙH\fmG�×
Ù¨MNKPGSG�l�MNKP[�`SMP[]KPGgß^a�GSKPGgt î G�Þ\J�jTG4J*lNGSM!UWV°v9Eb�TGInjgJgfm[\GSl½K³JLR\pgbcR�pwVÂKPUWOc�!MPU`E�
rß
^abcR�`SG°G�Jg`³Þ�R�UrÛ�G°UWV:JQ×
Ù¨MNKPGSG_KPGSH�KPGSlNG�RTMPl�JZHBJgpgGWtBJg`IÙ

`SGSlNlNbcR�pðUWR�G°R\UaÛ\G°OQG�JgR�l�UgR\G°Û�bcl���ï�d�e�ß ç Þ�GSKPGSV¢ULKPGWt\MPÞ�G
VÃG î GIK�R�UrÛ�G�l4MPÞ\JLM*JLKPGí`IKPG�JLMPGSÛ MPÞ\GþÝ.GIMNMPGSK�bmM î bcfmf_Ý.GWßç UÜÝ.GIMNMPGSKQ[�MPbmfcbmò�G�MPÞ�G�l�MPUgK³JLpWG*`�JeHuJL`�bkMon'UWV�MPÞ�G�×
Ù¨MNKPGSG
R�UrÛ�GSlSt\F_UWR\JgfmÛbfERr[]MPÞ�bcRTMNKPUrÛ�[�`SG�Û�JÈjgJLKPbcJgRTM½`�JLfcfcGSÛ4MPÞ�G
×(g�Ù¨MNKPGSGWß�ïoRÚJ�×7g³Ù¨MNKPG�Ggt�JLfcf0R�UrÛ�GSl!GSèr`�GIH�M�MPÞ�GQKPUrUgMÈJLKPG
KPG�Ca[�bmKPGSÛÿMPUËÝ.G�JeMZfcG�Jgl�MÈM î UgÙ¨MPÞ�bmKPÛ�lZVÃ[�fcf¨t�R�UgM'��[�l�MQÞ\JgfcVVÃ[�fcf¨tBJgl½bcR�JZ×
Ù¨MNKPG�Ggß
� Þ�bmfcG MPÞ\G ×
Ù¨MNKPG�G l�MNKP[\`IMP[]KPG H�KPU�j]bmÛ\GSlDV¢Jgl�M'GSè�JL`SM

OQJLMP`�ÞílNG�JLKP`³ÞDô}Ra[\O°ÝiGIK°UWV0Û�bcl��*HBJgpWGQJg`S`SG�lNlNGSlEbcl_G9Ca[\Jgf
MPU°MPÞ�G�Þ�GSbcpWÞTM
UWV.MPÞ�G	MNKPGSGih�v�Û\JLM³JEHBJgpWGeõ³taK³JLR\pgG�lNG�JLKP`³Þ
KPG�Ca[�bmKPGSl	JÈÛ�GSH�MPÞ]Ù¨ñ�KPl�MNÙ¨MNK³J�jTGIKPlPJgf�UWV?MPÞ�G_MNKPG�G î Þ�bc`³Þ�OwJ�nKPG�Ca[�bmKPG�GIè�JgOQbmR�bcR�p	lNUWOQG0bmRaMPGIKPR\JgfWR\UaÛ\GSl?O![�fmMPbmH\fmG�MPbcOQGSlSß
ç U4KPGSÛ�[\`SGÈMPÞ�GZ`SUWOZH\[]M³JLMPbcUWRíU�jTGSKPÞ�G�JgÛit�MPÞ\GÈ×(j�Ù¨MNKPGSGZbcl
H�KPUgH.UWlNGSÛißE× j Ù¨MNKPG�G!Û�blk.GIKPlEVÂKPUWO MPÞ\G!×
Ù¨MNKPGSGÈbmRËMPÞ�GÈV¢UWfkÙ
fmU î bcR�p î J�n]lSß)A:bmKPl�M�t�Jgfcfm�TGInËjgJgfc[�GSl°JLH�H.G�JeK�bmRþMPÞ\GZfmG�JgVR�UrÛ�GSlSß[nYJgfm[�G�l½bcR�MPÞ�GEbmRaMPGIKPR\Jgf�R�UrÛ�G�l½R\GSGSÛ�R�UgM½Ý.G6�TGIn]l
Ù°MPÞ�GIn<lNGSKNjTG�UWR�fmn'Jgl�ÕIÏFoqpLÓ�p�r6ÒLÓ�Õ!MPUûÛ�bmKPGS`IMwMPÞ�G�lNG�JLKP`³Þ
H�KPUr`SGSlNlSß�ü�l½lNÞ\U î R�bcRbA�bmpW[]KPGwvTô¢Ý.õ³t\Jgfcf.MPÞ\GZv9EK�TGIn]l	JLKPGl�MPULKPG�Û4JeM
MPÞ�G�fmG�JLV?R�UrÛ�GSlSt�JgR�ÛðjWJgfm[�G�l�sWsrt\y�
�JgR�Û�x�E�JLKPG
lNGIHBJLK³JLMPUgKPl�MPÞBJeM°Û�U4R\ULM�JLH�H.G�JLKEbmRþMPÞ\GÈÛ\JLM³JLÝBJglNGgßw^aG�`IÙ
UgR\ÛitrJgfmf]MPÞ\G½fmG�JLVuR�UrÛ�G�l0JLKPG½fmbcR#�TGSÛiß�ïoRÈMPÞ\bml î J�nTtrJ�K³JgR�pWGCT[\GIKNnëê s=t0uPì½KPG�Ca[�bmKPGSlwlNG�JLKP`³Þ\bmR�pÿVÃUgK�sBt�JgR�Û'GSè�JLOQbcR�bcR�p
MPÞ�G½fcG�JgVuR\UaÛ\GSl�ô¢ÝanZV¢UWfmfcU î bmR\pEMPÞ�G½R\GIèrMNÙ>fmG�JgVBH.UWbmRaMPGIKIõ:[�R�ÙMPbmf�JðjgJgfc[�GZfcJLKPpWGIK_MPÞBJLRvu°bclEVÃUW[�R�Û�ß�ü�OZUWR�p4MPÞ�GÈÛ�blk.GSKNÙ
GSRTM	jgJLKPbÂJLRaMPlSt�MPÞ\G°× j Ù¨MNKPGSG°bcl	UWR�GEMPÞ\JLM	Þ\Jgl½Ý.G�GSR�bcOÈHBfmGSÙ
OZG�RTMPGSÛ*JgR�Û�[�lNG�Ûiß
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A�bmpW[]KPGwvg| ç Þ�G°×
Ù¨MNKPGSG°JgR�Û�×(j�Ù¨MNKPGSGWß

� IKJ/L�� ã�� L �wã�T I ��� â ��T>ãu� Oí���LæÃã â
FEJLM³JLÝBJglNGSl JLKPGØbcR�`IKPG�JglNbmR�pWfmn Ý.G�bmR\p GSOZH\fcU�nTGSÛ VÃUgK
JgÛ]jWJLR\`SGSÛ JeH\H\fmbc`�JLMPbcUWR�l lN[�`�Þ Jgl UgÝ#��GS`SMNÙ>ULKPbcGSRaMPGSÛ
Û\JLM³JLÝBJglNGSlStipWGSUWpgK³JLH\Þ�bc`ÈJgR�Ûþl�HBJLMPbÂJLf:Û\JLM³JLÝBJglNGSlSt.MPGSOZH.UgÙ
K³JgfðÛ\JLM³JLÝBJglNGSlSt4Û\JLM³J î JeKPG�Þ�UW[�lNbcR�p�t�Þ\bmpWÞ]Ù>Û�bcOQGSR�lNbcUWR\JgfÛ\JLM³JLÝBJglNGSlSt:JLR\ÛíGSjWG�R��'
��DÛ\JLM³JeÝuJLlNG�lSß)
þJgRTnþl�H.G�`SbÂJgfkÙ
bcòSG�Û8bmR�Û\GIè]bmR\p2l�MNKP[\`IMP[]KPG�l î GIKPG#JLR\Û `SUWRTMPbcRa[�G MPUéÝ.G
H�KPUgH.UWlNG�Û�MPUðÛ\G�Jgf î bkMPÞ*MPÞ�G�lNG!JLH�H\fcbm`�JeMPbcUWR�lQê x�ì>ß�ü�OZUWR�pMPÞ�G�lNGgt½MPÞ�GIKPGËJLKPGþJLf î J�n]l�×
Ù¨MNKPGSGSÙ¨ÝBJglNGSÛ lN`�Þ�GSOQG�lðÝ.G�bmR�pH\[�KPlN[�GSÛiß ç î UDKPG�JglNUWR�lËJg`�`SUW[�RTMËVÃUgK*MPÞ�bclSß A:bmKPl�M�t�Jgl
×
Ù¨MNKPGSG#bml î bcÛ�GSfmn8Û\GIH\fcU�nWG�Û�bcR�`�UgOQOQGIKP`�bcJgf�l�n]l�MPGSOQlSt
MPÞ�GSKPGwbmlÈJ�R�G�GSÛÜMPU�Ý.GðJLÝ\fcGwMPU�KPGS[�lNGðbmM�MPUËJgfcfmU î MPÞ�G�lNG
l�n]l�MPGSOQl�MPU°`SUgH.G î bmMPÞQÛ�b kiGIKPGSRaMYJLH�H\fcbm`�JeMPbcUWR�l
	TÛ\GSOwJgR�Û�lSß^aG�`SUWR�ÛitBlNUgfc[]MPbcUWR�l½ÝBJglNGSÛ*UWR�×
Ù¨MNKPG�GSl�JeKPGEMonrH\bc`�Jgfcfkn4G�JLl�n
MPUQbcOÈHBfmG�OZG�RTM�JLR\Û�[\R�Û�GIKPl�M³JgR�Û�ß
ü�fmOQUWl�M!Jgfcf�×
Ù¨MNKPGSGQÝBJglNG�ÛÜlN`³Þ\GSOQGSl�ô}GSjTGSRÜVÃUgK!Û�blk.GIKNÙ

G�RTM�JLH�H\fcbm`�JeMPbcUWR�l�õ0JeKPG�ÝBJglNGSÛ4UgRðMPÞ�G	HBJLK³JgÛ�bcpWO8UgVBr}Ó�p��\Õ�

� ÒLÓ��`p�r��>Ò��\|�MPÞ�G �WGSn�JLMNMNKPbmÝ\[]MPG!bcl�OQJLH�HiGSÛËbcRTMPU4JwlNbcR�pWfmG
Û�bcOQGSR�lNbcUWR\Jgf0l�HBJg`�GwlNU*MPÞ\JLM�×
Ù¨MNKPG�Gw`�JgRûÝ.Gw[\lNGSÛûMPU*bcR]Ù
Û�GSè*MPÞ�GÈMNK³JLR\lNVÃUgKPOQGSÛíÛ\JLM³J]ß ç Þ�bclEbmlEMonrH\bm`�JgfmfmnËÛ�UWR�GZG�bkÙ
MPÞ�GSK�[�lNbcR�p_fmbcR�G�JLKNÙ>UgKPÛ�GSKPbmR�p_MPGS`³Þ\R�b-Ca[�G�l½ô}lN[�`³ÞZJgl�òIÙ>UgKPÛ�GSK�t
OQUgKNMPUWR°UgKPÛ�GSK�t�HiG�JgR�UgÙ>Þ�bcfkÝ.GSKNM�teKPU î UgKPÛ�GIK�tLGIMP`Wß¯õ³tLULK:[�lNbcR�plNUWOQGEMNK³JgR�lNVÃUgKPOwJLMPbmUWR�V¢[�R�`IMPbcUWR�lSß
XYfmG�JeKPfmnWtgJLH�H\fmn]bmR\p½MNK³JgR�lNVÃUgKPOwJLMPbmUWR°MPGS`�Þ�R�b CT[\G�bcOZH\fcbmG�l

fcUWl�M�UWV�bcR�V¢UgKPOQJLMPbcUWRiß�ïoR*UgMPÞ�GSK î ULKPÛ\lSt.bkM_bcl�H.UWlNlNbmÝ\fmGÈVÃUgKO![�fmMPbkHBfmG%�TGInEjgJgfc[�GSl�MPU	Ý.GYOwJLH�H.G�Û�MPU�MPÞ�G0lPJgOQG0jWJgfm[�GYbcR
MPÞ�G0MNK³JgR�lNVÃUgKPOQGSÛ!l�HBJg`�Ggß.a�U î GSjTGIK�teÝiGS`�Jg[�lNG î G
JLKPGYÛ�G�JgfkÙbcR�p î bmMPÞûlNbcR�pWfmGðÛ�bcOQGSR�lNbcUWR\Jgf0Û\JLM³J�bmRûMPÞ�GQMNK³JgR�lNV¢UgKPOQGSÛl�HBJg`�Ggt
MPÞ�G*lNbmò�G*UWV�MPÞ�G*JLMNMNKPbmÝ\[]MPG�lðJLKPG�MonrH\bc`�Jgfmfmn'lNOwJLfcf
ô}`�UgOZHBJLKPG�Û�MPUwMPÞ�G!UgKPbmpWbcR\Jgf�Û\JLM³Jaõ³ß ç Þ�bcl�pWbkjTGSl�KPbmlNG!MPUðJ
lNOwJgfmf½bcR�Û�GSèÚlNG�JLKP`³Þ\�WGSnWt
JgR�ÛDÞ�GSR�`�G�lNOwJgfmf½bcR�Û�GSèÚlNbcòSGWß
ü�l	JÈKPGSlN[\fkM�t�MPÞ\GElNG�JLKP`�Þ4H\KPUa`�GSlNl	bml½jTGIKNn4O![�`³Þ*V¢Jgl�MPGSK�ß
×
G�`�Jg[�lNGËUWV�MPÞ\G*MNK³JgR�lNVÃUgKPOwJLMPbmUWRit7Ca[�GIKNn'H�KPUr`�GSlNlNbcR�p

V¢UWfmfcU î l	JÈM î UgÙ¨H\Þ\JglNG�l�MNK³JeMPG�pgnu|
X ïoR!HBÞ\JglNG
UWR�GgtgMPÞ\G Ca[�GSKNn�bmR!MPÞ�G�ULKPbcpWbmRBJLf]Û\JLM³J�l�HuJL`�Gbcl0MNK³JgR�lNV¢ULKPOQG�ÛwMPU�MPÞ�G�lNbmR�pWfcG�Û�bcOQGSR�lNbcUWR\Jgf.l�HBJg`SG�bcR
UgKPÛ�GSK�V¢UgK�bmM�MPU�Ý.GwGSjgJgfm[BJeMPG�ÛûUWRûMPÞ�GQMNK³JgR�lNV¢UgKPOQGSÛ
l�HuJL`�Ggß �ÜGûR\ULMPGûMPÞ\JLM�MonrH\bc`�Jgfcfkn J CT[\GIKNn bcR MPÞ�G
UgKPbcpWbmR\JgfBl�HBJg`�G	OwJSnQÝ.G	OwJLH�H.GSÛwbcRTMPU�O![�fmMPbmH\fmG�lN[]Ý\Ù
Ca[�GSKPbmG�l½bmR�MPÞ�GEMNK³JgR�lNVÃUgKPOQGSÛ�l�HBJg`�Ggß

X�� Þ\JglNGþM î UÚGSè�JLOQbcR�GSl4MPÞ�GËKPGIMP[�KPR�GSÛ JgR�l î GSKPl�JgR�ÛH\KP[�R�G�J î J�nÜV}JLfclNGðÛ]KPUgH\l!MPÞ\JLM!OwJ�nÿJLKPbmlNGWß ç Þ\bmlÈbmlR\GS`SG�lNlPJLKNn*Ý.G�`�Jg[�lNGZbmM°bmlEMonrH\bm`�Jgfmfmn*MPÞ\GÈ`�JLlNGZMPÞ\JLM°J

lN[]H.GSKPlNGIMÈUWV�MPÞ�GðJgR�l î GSKPl î bmfcf�ÝiG�Jg`S`SG�lNlNGSÛÚÛ�[�GwMPUMPÞ�GEfcUWl�M	bcR�bcR�V¢ULKPOwJLMPbcUgR�ß
� Þ�bmfcGÈbmM_OQJ�nþJeH\H.G�JLK_MPÞ\JLM_bkM_bcl_l�MNK³JgbmpWÞTMPV¢UgK î JLKPÛ*MPUJeH\H\fknÈMNK³JgR�lNVÃUgKPOwJLMPbmUWRQUWRQJgRTnÈÛBJeM³JglNGSM�MPU�KPG�[�lNG½×
Ù¨MNKPGSG�lSt

MPU4pg[BJeK³JgRTMPG�GÈpWUaUrÛþH.GIKPV¢UgKPOQJgR�`�GÈbml°J�R�UWR]Ù¨MNKPbmj]bcJgf:M³Jgl��.ß
ïoR UgMPÞ�GSK î UgKPÛ�lSt�JÚ`�JLKPG�fmG�lNl�`³Þ\Ugbc`SGþUWVEMNK³JgR�lNV¢ULKPOwJLMPbcUgRlN`³Þ�G�OZGí`�JgR fcG�JgÛ MPUÿjTGIKNnDH.UrUgKðHiGIKPV¢ULKPOwJgR�`�Ggß2{�è]bml�MNÙ
bmR�pw×
Ù¨MNKPG�GIÙ¨ÝBJglNGSÛ�lN`�Þ�GSOQGSlSt.Jgl î G°lNÞ\Jgfmf�lNGSG°bcR�MPÞ�G°R\GIèrMVÃG î lNGS`IMPbcUWR�lStL`�UWOZG î bmMPÞ°jTGIKNn°`SfcGIjTGIK:UgÝ\lNGSKNjgJLMPbmUWR�l�OwJgÛ�GÝan'MPÞ\GSbmK�bmRajWG�RTMPUgKPlSßéï6M�bml4JÜ`�UgO�Ý\bcR\JLMPbcUgR UWVElN[�`³Þ bmR�Ù
lNbmpWÞTMPl î bkMPÞ ×
Ù¨MNKPGSG*MPÞ\JLM�OwJ �TGËbmMPlðH.GIKPV¢UgKPOwJLR\`SGË`SUWOZÙHBJLK³JeÝBfmGþô¨JgR�ÛÜbcRÜOQJgRTnû`�JglNGSl°Ý.GSMNMPGIKIõ�MPÞ\JgRÿl�H.GS`�bcJgfcbmò�GSÛ
MPGS`³Þ\R�b-Ca[�G�lSß
ç JeÝBfmG�v0pWbkjTG�l:J�fmbcl�M:UWV�lNUWOZGYUWV]MPÞ�G0×
Ù¨MNKPG�G�MPG�`³Þ�R\b-Ca[�G�l

MPÞ\JLM�ÞBJSjTG*ÝiGSGSR H\KPULHiUglNG�Û bcR MPÞ�GËfcbkMPGSK³JeMP[�KPGgt½lNUWOQGþUWV
î Þ�bm`�Þ î bcfcfgÝ.G�H�KPGSlNG�RTMPGSÛ�bcR°pLKPG�JLMPGIK?Û�GSH�MPÞ°bcR°lN[]ÝBlNG�Ca[�GSRaMlNGS`IMPbcUWR�lSß ç Þ�GEfcbml�M�bcl½`�GIKNM³JgbmR\fkn�R\ULM	GSè]Þ\Jg[�l�MPbkjTGWß

� á�â ä L�� æ â���� ã�����æ O L�â ��æÃã â ��P��! ?���LæÃ��P"�4�����
^THBJLMPbcJgf�Û\JLM³J�JLKPG#Û\JLM³J�JglNlNUr`SbÂJLMPGSÛ î bkMPÞ l�HBJLMPbcJgf�`SUgÙ
ULKPÛ\bmR\JLMPG�lÚJgR�Û�GIèrMPG�RTMPlÿlN[�`³Þ JglÜH.UWbcRTMPlSt�fcbmR\GSlSt�H.UWfknrÙ
pgUWR�lSt\JgR�ÛðjTUWfm[\OZGSMNKPbm`_UgÝ#��GS`SMPlSßY^THuJeMPbÂJgf.Û\JLM³J!JLKPG�O![�fmMPbmÙ
Û�bmOQG�R�lNbmUWR\JgfBÛ\JLM³J°JgR�ÛwÞ�G�R�`SG	bcR�`Sfc[�Û�G	Þ\bmpWÞ]Ù>Û�bcOQGSR�lNbcUWR\Jgf
Û\JLM³Jrßva�U î GIjTGIK�t î Þ�G�RÿMPÞ\G�ñ\GSfcÛ î JLlQbmR�bmMPbÂJLfcfmnÿbcRTjTGSl�MPbmÙpWJLMPG�Ûit�MPÞ�GþRa[\O°ÝiGIK�UgV�Û�bcOQGSR�lNbcUWR�l�MPGSR�Û MPU<fcU î t�JgR�ÛMPÞ\JLM!J k.G�`IMPGSÛûMPÞ�GwÛ�GSlNbcpWRÜUWV
bcR�Û�GSèrG�l�V¢ULK!l�HBJLMPbÂJLfYJLH�H\fcbmÙ
`�JLMPbmUWR�lSß ç Þ�GSlNG½l�HBJLMPbÂJgf\JLH�H\fcbm`�JeMPbcUWR�l�bmR�`�fm[\Û�G½`SUWOZH\[]MPGSKNÙ
JLbcÛ�G�Û4Û�G�lNbmpWRÜô6XYü�F!õ³trpWG�UgpgK³JLH\Þ�bc`EbmR\VÃUgKPOwJLMPbmUWR�l�nrl�MPG�OQl
ô$#�ïN^�õ³ta`�UWOÈHB[]M³JLMPbmUWR\JgfupgG�UWOZGSMNKNnwJgR�Ûð`�UgOZH\[�MPGIKYj]bmlNbcUWRiß
ïoR MPÞ�GSlNGûJLH�H\fcbm`�JeMPbcUWR�lSt�KPGIMNKPbcGIjWJLf�UWV�Û\JLM³JÚbml�H�KPbcOwJLKPbmfmn
ÝBJglNGSÛ�UgR4l�HBJLMPbcJgf.H�KPU�è]bcOZbmMonðKPGSfÂJeMPbcUWR�lNÞ�bmH\l½JgOQUWR�pWl�M½ULÝ\Ù
��G�`IMPl�K³JLMPÞ�GSK_MPÞBJLRíUWRûJLMNMNKPbmÝ\[]MPGÈjgJgfm[\GSlEUWV�UgÝ ��G�`IMPlSßKABUgK
GIè�JgOÈHBfmGWtrbcR%#�ïN^ut]JKCa[�GSKNnwOwJ�nQÝ.G'&�KPGIMNKPbcGIjTG_JLfcfBKPG�l�M³JL[�Ù
K³JLRaMPl�MPÞ\JLMÈJLKPG*Ñ(� r�)*�+�íJ�`SGSKNM³JgbmRÿÛ�bcl�M³JgR�`SG�VÂKPUWO J�HBJLKNÙ
MPbm`�[�fcJLK�KPUTJgÛ-,�ß/.�oqp�r�� p10�Ò0o\Ï�Ó0p�r6ÒLÓ�Õ�fmbl�TG'�2�=r6ÏIÓ�ÕSÏ43 r��>Ò���t%pTÔ1

5 p*3³Ï6�73IÐgtYJgR�Û83³Ò��=r p��+�-�ðÏ6�qr	JLKPG4O![�`�Þ'OZUgKPG�GSèrH.GSR�lNbmjTG
MPUw`SUWOZH\[]MPG°MPÞ\JgR�`SUWRTjTG�RTMPbmUWR\Jgf?KPGSfÂJeMPbcUWR\Jgf 5 Ò��+��JgR�ÛÜÕSÏ6

0mÏ93�r�UgH.GSK³JeMPUgKPlSß ç Þ�bcl°bml°Û�[\GZMPU4MPÞ�GQbkKNKPG�pg[\fcJLKPbmMonþbcRíMPÞ�G
lNÞ\JLH.GSl°UgV0MPÞ�GZl�HBJLMPbÂJgf�ULÝ ��GS`IMPlSß)A\UgK°GSè�JLOZH\fcGgt?`SUWR�lNbcÛ�GSK
MPÞ�GwbcRTMPGSKPlNGS`IMPbcUWRÿUWVYM î U�HiUgfmn]Þ�GSÛ�K³Jrß�×�GSlNbcÛ�GSl�MPÞ�GðR�G�GSÛMPUEMPG�l�MYJgfmf\H.UWbcRTMPl0UWV.UWR�G½H.UWfmn]Þ�GSÛ]KPUWR�JgpWJgbcR�l�M0MPÞ�G	UgMPÞ�GSK�t
MPÞ�G�KPG�lN[�fmM0UWVBMPÞ\G½ULHiGIK³JLMPbmUWRwbml0R�UgMYJgf î JSn]lYJ_H.UWfmnrÞ\GSÛ]KPUWRÝ\[]M�bkM	OwJ�n4lNUgOQGSMPbmOQGSl�`SUWR�lNbcl�M	UWV�JÈlNGSM	UWV�H.UWfkn]Þ�G�Û]K³J]ß



e	Ý ��G�`IM	UgKPbmG�RTMPGSÛ�Û\JLM³JeÝuJLlNG�l ^\X0Ù¨MNKPGSGðêkvSzgì¨t.X%a�Ù¨MNKPGSG�ê¯vSzgì¨t=a�Ù¨MNKPGSGðê¯vex�ì
ç G�OÈHiULK³Jgf�ÛBJeM³JLÝBJglNG�l 
þUgR\ULMPUWR�bc`E×7h�Ù¨MNKPGSGðê 
eì¨tB×
bmMPGSOZH.UgK³Jgfi×7h	Ù¨MNKPG�Gðêkv q ì>t ç K³JLR\lPJL`SMPbmUWR�MPbcOZG�ê s��Lì>t

nYJgfmbcÛ4MPbcOQGðê srvSì
^TMNKPbmR\pZÛBJeM³JLÝBJglNG�l � KPGSñ�è4×YÙ¨MNKPG�Gðê yeì>t.^TMNKPbcR�pQ×YÙ¨MNKPG�Gðêkv�s�ì
^THBJLMPbcJgf�ÛBJeM³JLÝBJglNG�l fcUr`�JLMPbcUgR�ÙQ�WGSnðÝBJglNGSÛÚêkvIì>t�h�×
Ù¨MNKPG�Gwê sWyeì

�BÙ>UgKPÛ�GIKPbcR�pþê s q ì
a�bmpWÞ]Ù>Û�bcOQGSR�lNbcUWR\Jgf?Û\JLM³JeÝuJLlNG�l b-
ËbcR 
þJLèÜê sWsLì¨t\bmFEbml�M³JgR�`�G�ê sTx�ì¨t\h�×
Ù¨MNKPGSGðê sgyLì¨t

� nrK³JgOQbmÛÿê �eì

ç JLÝ\fcGQvg|�×
Ù¨MNKPGSGEÝBJglNGSÛ�lN`³Þ�G�OQGSlSß

Query box

I1

I2

I3

I4

I1 I4

(a) Z-regions (b) Range search

A�bcpW[]KPG!sr|��\Ù¨KPG�pgbcUWR�l	UWV:h�×YÙ¨MNKPG�Ggt\JgR�Û�bmMPl�K³JgR�pWGElNG�JLKP`³Þiß

e	Ý ��G�`IM
KPGSH�KPGSlNG�RTM³JLMPbmUWR�JgR�Û4bcR�Û�GIè]bcR�pZl�MNKP[�`IMP[]KPG�l�JLKPG
MNKPG�JeMPG�Û lNGIHBJLK³JLMPGSfmn bcR#l�HBJLMPbÂJLf°Û\JLM³JLÝBJglNGÜJLH�H\fcbm`�JeMPbcUWR�lSß
e�Ý#��GS`SMPl_UWV�`�UWOÈHBfmGSèËlNÞ\JLH.GwJeKPGQJLH�H�KPU�è]bmOwJLMPGSÛþÝrnËlNbcOZÙ
H\fcGIK:`SUWRTM³JgbcR�GIKPl�V¢UgK?KPGIMNKPbcGIjWJgfgH\[]KNHiUglNG�lSß ç Þ�GYJgbcOëUWV]lN[�`³Þ
JLH�H�KPU�è]bcOQJLMPbcUWRËbcl�MPUwñ\fmMPGIK_UW[]MEJgl�O![�`�ÞþV¢JgfclNGÈÛ]KPUgH\l_Jgl
H.UWlNlNbmÝ\fcG�Ý.GSV¢UgKPG�H.GIKPV¢UgKPOQbmR�pÈOQUgKPG_GIèrH.GSR\lNbkjTG�MPGSl�MPbcR�pÈUWR
MPÞ�G�Jg`IMP[BJLfB`�UWOÈHBfmGSèQl�HBJLMPbcJgfuUgÝ#��GS`SMPlSß ç Þ\GSlNG�UgÝ#��GS`SMPlYJLKPG
MPÞ�G�R4bcR�Û�GSè]GSÛ�Û�bmKPGS`SMPfkn4bmR4MPÞ\GSbmK½R\JLMP[]K³Jgf�l�HBJg`SGEUgK½MNK³JgR�l�Ù
V¢UgKPOZG�Û�JgR�Û�bmR\Û�GIè]GSÛ�bcR�JÈHuJeK³JgOQGIMNKPbc`El�HuJL`�Ggß
A\UgK*MPÞ�GÜfÂJLMNMPGIKþJeH\H�KPUTJL`�ÞitEMPÞ\GûÛBJeM³JDl�HBJg`�GÜbcl�HBJLKNÙ

MPbmMPbmUWR�G�Û bcRTMPU<pLKPbcÛ `SG�fmfcl4UWVEMPÞ�GílPJgOZGílNbcòSGWt î Þ�bm`�Þ JLKPGMPÞ�G�RíRa[�O�Ý.GSKPGSÛûbmRû`SGSKNM³JLbcRþñ�è]GSÛþHuJeMNMPGSKPRiß ç Þ�GZbcÛ�G�J�bml
MPUíJglNlNbmpWRDJ*Rr[�O�Ý.GIKZMPUþG�JL`�ÞÚKPGIH�KPG�lNGSRTM³JLMPbmjWG4pgKPbmÛ<bcR<J
l�HBJg`�G�JLR\ÛÿMPÞ\GSlNG�Rr[�O�Ý.GIKPlQJLKPG�MPÞ�G�RÚ[�lNG�ÛÿMPUþUgÝ�M³JgbcR<J
KPGSH�KPGSlNG�RTM³JLMPbkjTGZRa[�O�Ý.GIK�VÃUgKEMPÞ�GZl�HBJLMPbcJgf�ULÝ ��GS`IMPlSß ç G�`³Þ]Ù
R�b Ca[�GSl�UWR#UgKPÛ�GIKPbcR�pDO![�fkMPbmÙ>Û�bcOQGSR�lNbcUWR\Jgf�UgÝ#��GS`SMPl�[�lNbcR�p
lNbcR�pWfmGSÙ>Û�bcOZG�R�lNbcUgRBJLf�jgJgfm[\GSl�ÞBJSjTG_Ý.G�GSR4H�KPUgH.UWlNGSÛiß ç Þ�G�lNG
bcR�`Sfc[�Û�G4MPÞ�G��	Ï0p��.Ò�3��rÓ��gÏ�êkv9
eì¨t 0cÒ 30p�r��¨Ò��;p10	�LÏIÐLÕ4êkvIì¨t�
�

ÒLÓPÔTÏIÓ��+�
� ê sLzgì¨t�� �+0��³ÏIÓ�r 3��rÓ��gÏÜêkvWv�ì>t_JgR�Û��gÓ�pLÐ ÒLÓ³ÔTÏ�Ó��+���
êkv��eì>ß ç Þ�GðOwJeH\H\bmR\pËVÃ[\R�`IMPbcUWR�l�[�lNG�ÛÿbmRÿOwJLH�H\bcR�pËO�[\l�M
H�KPG�lNGIKNjTGQMPÞ�GwH�KPU�è]bmOQbmMoníÝ.GIM î G�GSRÜÛ\JLM³J î GSfcf0GSR�UW[�pWÞÜbcRUgKPÛ�GSKûMPU n]bmG�fmÛ�KPG�JLlNUWR\JLÝ\fmn�pgUrUrÛ�l�HuJeMPbÂJgfQlNG�JeKP`�Þiß�ü
l�HBJLMPbÂJgfZUgÝ ��G�`IM î bkMPÞ�GSèaMPG�RTMûbclíKPGIH�KPG�lNGSRTMPG�Û2Ýan�J lNGIM
UWV�Ra[�O�Ý.GSKPlQUgKwUgR\GIÙ>Û�bcOQGSR�lNbcUWR\Jgf½ULÝ ��GS`IMPlSß ç Þ�G�lNG�UWR�GIÙ
Û�bcOQGSR�lNbcUWR\Jgf�H.UWbmRTMPl�JLKPGEbcR�Û�GSèrG�Û�[�lNbmR\pQ× j Ù¨MNKPGSG�lSß

e�R�GûlN[\`³Þ#H�KPUWOZbcR�G�RTM*lN`³Þ�G�OZGÜbcl�MPÞ�Gí[\R�bkjTGSKPlPJLf°×
Ù
MNKPG�GÈô}h�×
Ù¨MNKPGSGLõ½ê srt\sgyeì>ß�ïoRwMPÞ\G�h�×YÙ¨MNKPG�GgtaMPÞ�G��BÙ>ULKPÛ\GIKPbcR�p
lN`�Þ�GSOQG4bclZ[�lNGSÛÚMPUþOwJLHDJËO![�fkMPbcÛ�bcOQGSR�lNbcUWR\Jgf½l�HBJg`SG�MPU
lNbcR�pWfmGÿÛ\bmOQGSR\lNbmUWR\Jgf!l�HBJg`SGWß ç Þ�G�
 
���p10��\Ï*UWVZJDH.UWbmRaM�t
`�UgOZH\[�MPGSÛ�Ýrn�bmRTMPGSKPfmG�J�jrbcR�p�MPÞ�G0Ý\bmMPl�UgV�MPÞ�G0ÝBbkMPl�MNKPbcR�p�KPGIH�Ù
KPG�lNGSRTM³JLMPbcUgR\l4UWV°MPÞ�GËjWJLfc[�G�l4UWV°MPÞ�GþÛ�bcOQGSR�lNbcUWR�l�UWV°MPÞ�G
H.UWbcRTM�t�bcl!MPÞ�G4UgKPÛ�bmRBJLf�Ra[�O�Ý.GIKwUgV½MPÞ�GðH.UWbcRTMZUWRÚMPÞ�G��BÙ
`�[]KNjTGgß:×½JglNGSÛZUgR!MPÞ\G��\Ù¨jWJgfm[�G�UgV\MPÞ�GYH.UWbcRTM�tWbmM�`�JgR!MPÞ�GSKPGIÙ
V¢UgKPG_Ý.G°l�MPULKPG�Û�bcRTMPUwJZ× j Ù¨MNKPGSGWß
ç Þ�GwR\U�jTG�fkMonûUWVYMPÞ�Gðh�×
Ù¨MNKPGSGwfcbmG�l�bcRûMPÞ�G î J�nûbkM!UgKNÙpTJgR�bcòSGSl_MPÞ�GQÛ\JLM³J�l�HBJg`SGgßZ×½JLlNbc`�JgfcfknTt�bmMEl�H\fcbmMPl_MPÞ�GZl�HuJL`�G

bcRTMPUQÛ\bml ��UWbmRTM�
�
��	Ï��1�>Ò���Õ³t\G�Jg`³Þ�UWV î Þ\bm`�Þ�bcl�JZl�HBJg`�G°`�U�jrÙGSKPGSÛÜÝanÚJgRÿbcRTMPGSKNjgJgf0UWRÿMPÞ�G��\Ù>`�[]KNjTGgßN
ËUgKPGSU�jTGIK�t�G�Jg`³Þ
�BÙ¨KPGSpWbcUgR*`�UgKNKPGSl�H.UWR�Û�l�GIè�Jg`IMPfmn�MPUwUWR�G°HBJgpWG�UWR�MPÞ�G°lNG�`IÙ
UWR�Û\JLKNn�l�MPUgK³JgpWGgtWb}ß GgßctgUWR�G
fcG�JgV�HBJgpgG
UWV�MPÞ�GY× j Ù¨MNKPGSGgßmA�bcpgÙ

[]KPGûs]ô¨JaõQlNÞ�U î l�JÿlNGIM4UWVwv��ÜH.UWbmRaMPlSt�JgR�Û y��\Ù¨KPG�pgbcUWR�lJLlNlN[\OZbcR�pðG�Jg`³Þ�HuJLpWG�`�JgR*Þ�UWfcÛ�UWR�fmn*sÈH.UWbmRTMPlÈô ABULK�jrbclNbmÙ
Ý\bmfcbmMonWt î G°Þ\J�jWG°Û�K³J î G�Jg`�Þ4HiUgbcRTM	lNOwJgfmfcGIKIõ³ß
ç U'H�KPUr`SG�lNl*J'O�[\fkMPbcÛ�bcOZG�R�lNbcUgRBJLf�K³JLR\pgG Ca[�GSKNnWt_MPÞ�G

h�×YÙ¨MNKPG�Gÿ`�UWOÈHB[]MPGSlþMPÞ�G��\Ù¨KPG�pgbcUWR�lþMPÞ\JLMíbmRaMPGIKPlNGS`SMþMPÞ�G
CT[\GIKNnWß {YJL`�Þ��BÙ¨KPGSpWbcUgR ô î Þ�bc`³Þ bcl*JgR bcRTMPGIKNjWJLf¢õð`SUgKNKPGIÙ
l�H.UWR�Û�l�MPUþJ�K³JgR�pWG_Ca[�GIKNnûUWRÜMPÞ�G�× j Ù¨MNKPG�Gwl�MPUgKPbcR�p*MPÞ�G
�\Ù¨jWJLfc[�G�lSß A�bcpg[�KPGËs�ô¢Ý.õÈlNÞ�U î l�JgRDGSè]JgOZH\fcGgß � Þ�bcfmG*bkMbmlÈH.UWlNlNbkÝBfmG�MPUËH�KPG�`SUWOZH\[]MPG4Jgfcf��BÙ¨jgJgfc[�G4bcRTMPGIKNjWJLfclÈV¢ULKQJ
CT[\GIKNnWt\MPÞ�bcl	`�JLR*bmR\`S[]K�lNbcpgR\bkñ\`�JgRTM�U�jTGSKPÞ�G�JgÛ*Jgl	OwJgRTn�UWV
MPÞ�GSO�OQJ�nZV}Jgfmf�bcRTMPUEMPÞ�G½lPJgOQG �\Ù¨KPG�pgbcUWRiß�h�×
Ù¨MNKPGSG½J�jWUWbcÛ�l
MPÞ�G*U�jWGSKPÞ�G�JgÛDÝanD`�UgR\l�MNKP[�`IMPbcR�pûMPÞ\G*bmRTMPGSKNjgJgfclwÛ]n]R\JgOQbmÙ
`�Jgfmfmn<Û�[�KPbmR�pûKP[�RTMPbcOZG�ÝanÚH�KPUr`SGSlNlNbcR�pûMPÞ�G�Ca[�GSKNnÿHuJLpWGSÙ
ÝanrÙ¨HBJgpgGWß
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þJgRTn4GSOQGIKPpWbcR�pQÛ\JLM³JeÝuJLlNG�JLH�H\fcbm`�JeMPbcUWR�l½lN[�`�Þ�Jgl½bmOwJgpWGgt
MPbmOQG�lNGSKPbmG�l
JgR�Û�lN`�bmG�RTMPbkñB`�Û\JLM³JeÝuJLlNG�lSt]OQJgR�bmH\[�fÂJLMPG�Þ�bcpgÞ�Ù
Û�bmOQG�R�lNbmUWR\Jgf�Û\JLM³J]ß!ïoRþMPÞ�GSlNGQJLH�HBfmbc`�JLMPbcUgR\lStiM î U�Ca[�GIKPbcGSlJeKPG*`�UWOZOQUWRi|ËMPÞ�G�MonrH\bc`�Jgf î bmR\Û�U î Ca[�GIKPbcGSlðJgR�Û lNbcOZbmÙ
fcJLKPbmMon Ca[�GIKPbcGSlSß ^abmOQbcfcJLKPbmMon lNG�JLKP`³Þ UgK4R�G�JeKPG�l�M4R�GSbcpWÞ�UgK
lNG�JLKP`³Þðñ\R�Û\lYULÝ ��GS`IMPlYbcRwMPÞ�G�Þ�bcpWÞ]Ù>Û�bcOQGSR�lNbcUWR\JgfuÛBJeM³JLÝBJglNG
MPÞ\JLMðJLKPG�lNbmOQbcfcJLKðMPUûJûpWbkjTG�R Ca[�GSKNn<UgÝ#��GS`SM�t
JgR�ÛDR�G�JLKNÙ
GSl�MÈR�GSbcpWÞTÝ.UgKÈlNG�JLKP`³ÞÿbclÈJ�`�GSRTMNK³Jgf0KPG�Ca[�bmKPGSOQGSRTMÈbcRÿlN[�`³Þ
JeH\H\fmbc`�JLMPbcUWR�lSß
ïoR�Û�GSè]GSl UgKPbmpWbcR\Jgfmfmn�Û�G�lNbmpWR�G�Û VÃUgK fmU î Ù>Û�bcOQGSR�lNbcUWR\JgfÛ\JLM³JeÝuJLlNG�l:Û�GSMPGIKPbcULK³JLMPG0K³JLH\bcÛ�fmn°bcR�H.GSKPVÃUgKPOwJgR�`SG î bmMPÞ�MPÞ�GbmR�`SKPG�JglNG<bmR÷MPÞ\GÚÛ�bcOZG�R�lNbcUgRBJLfcbmMon÷UWVQÛ\JLM³J]ß ç Þ�bmlþH\Þ�GSÙ

R�UWOZG�R�UWR!bcl î bcÛ�G�fkn �rR\U î RÈJgl�MPÞ�G0Û�bcOQGSR�lNbcUWR\JgfmbmMon�`S[�KPlNGgtJLR\Û bcl�`�Jg[�lNGSÛ Ýan JÚV¢G î V}JL`SMPUgKPlSß e�R\Ggt�MPÞ�GþbmR\`IKPG�JglNG
bmR�Û�bcOQGSR�lNbcUWR�lÚKPGSÛ�[�`�GSlÿMPÞ\G Ra[�O�Ý.GSK<UWV�GSRaMNKPbmG�lÜMPÞ\JLM
`�JgRÜÝ.Gðl�MPULKPG�ÛÿbmRÚJgRÿbmRTMPGSKPR\Jgf0R�UrÛ�G�UgV�l�HBJLMPbÂJgf0bcR�Û�GIè]G�l
MPÞ\JLM�`�JLH�MP[]KPGþl�HBJLMPbcJgf�bcR�V¢UgKPOQJLMPbcUWRiß ç Þ�GËlNOwJgfmfcGIK4V}JLR�Ù
Ug[�M�`SUWRTMNKPbmÝ\[]MPGSl�R�UgM0UgR\fkn!MPUEbmR\`IKPG�JglNG�ÛZU�jTGIKPfÂJLHQÝ.GIM î G�GSRR�UrÛ�G�G�RTMNKPbmG�lQÝ\[]M�JgfclNUíMPÞ\G�Þ�G�bmpWÞTMðUWV�MPÞ�G*`SUgKNKPGSl�H.UWR�Û�Ù
bmR�pwl�HuJeMPbÂJgf?bmR�Û\GIè.ß ç î U�tuJgl½MPÞ�G°Ra[�O�Ý.GSK�UgV�Û�bcOQGSR�lNbcUWR�lbmR�`SKPG�JglNGSlSt!MPÞ�G'JeKPG�J `�U�jWGSKPGSÛ÷ÝanëMPÞ�G Ca[�GSKNnëbmR\`IKPG�JglNG�l
MNKPGSOQGSR�Û\Ug[\lNfknTß ç Þ�KPGSGgt�MPÞ�G*l�HBJLKPlNbkMonDUWV_ÛBJeM³JÜbmR Þ�bcpgÞ�Ù
Û�bmOQG�R�lNbmUWR\Jgf	ÛBJeM³JLÝBJglNG�lðJLR\ÛDfmU î `�UgRaMNK³JLl�MðbmRDÛ�bcl�M³JgR�`SG



OwJ �TG�Þ�bcpWÞ]Ù>Û�bcOZG�R�lNbcUgRBJLfibmR\Û�GIè]bcR�pÈJEjTGSKNnQÞBJeKPÛðH�KPUgÝ\fmG�O
MPUQlNUWfkjTGWß
ïoR�l�MPG�JgÛ UWV<Û�GSlNbcpWR�bmR\p J�`�UWOÈHBfmGSMPGSfmn%R�G î bcR�Û�GIèrÙ

bcR�p l�MNKP[\`IMP[]KPGWt î GÜH�KPUgH.UWlNGSÛ÷M î U bcR�Û�GSèrG�lSti�]R�U î RéJgl
b-
ËbcR 
þJLè�ô � õðê sWseì�JgR�ÛÿbcF_bcl�M³JgR�`SGíê sTx�ì¨t�KPGSl�HiGS`IMPbmjTGSfmnûVÃUgK
î bcR�Û�U î JLR\Û�lNbcOQbmfÂJLKPbkMon�Ca[�GIKPbcGSlSß
ïoR�ê sWseì>t î GYUgÝ\lNGIKNjTGSÛ�MPÞ\JLM?ñ�KPl�MPfmnWtgÛ\JLM³J�H.UWbmRaMPl�bmR�Þ\bmpWÞÛ�bcOQGSR�lNbcUWR\Jgf?l�HBJg`SG°`�JgR�Ý.G°UgKPÛ�GSKPGSÛ�ÝBJglNGSÛ�UWR�MPÞ�G°OwJeèrÙ

bcO![�O jWJgfm[�G�UWV�JLfcf�Û\bmOQGSR\lNbmUWR�l��	lNGS`SUWR�Û\fknTt0bcV�JgR<bcR�Û�GIè
�TGIn4Û�UrGSl�R\ULM½ñ\M½bcR�JgRTnbCT[\GIKNn î bcR�Û�U î t�MPÞ�GEÛ\JLM³J!HiUgbcRTM
î bcfmfYR�UgM�Ý.GðbcRÜMPÞ�G�JgR�l î GIKZlNGIM�ß ç Þ�Gwñ�KPl�MÈUgÝ\lNGIKNjWJLMPbmUWRG�R\JLÝ\fmG�lw[�lwMPUíKPGIH�KPG�lNGSRTMðÞ\bmpWÞ]Ù>Û�bcOQGSR�lNbcUWR Û\JLM³JûbcRDlNbmR�Ù
pWfcG
Û�bcOZG�R�lNbcUgRBJLf�l�HBJg`SGWtTJgR�ÛÈKPGS[�lNG
MPÞ�G
GIè]bcl�MPbmR�pE× j Ù¨MNKPG�Ggt
î Þ�bcfcG0MPÞ�GYlNGS`�UgR\Û!UgÝ\lNGIKNjWJLMPbmUWR�H�KPU�j]bmÛ�G�l�J�OQGS`�Þ\JgR�bmlNOéMPU
H�KP[\R�G�MPÞ�G0lNG�JeKP`�Þ!l�HBJg`SGgß ç Þ\bml�fcG�JgÛ�l�MPU½MPÞ�G0Û�G�lNbmpWR!UWVrMPÞ�G
b-
ËbcR 
þJLè�ô � õ³ß ç Þ�G	b-
ËbcR 
þJLè�ô � õ�JgÛ�UgH�MPlYJElNbcOZH\fmG	MNK³JgR�l�Ù
V¢UgKPOQJLMPbcUWRþV¢[�R�`IMPbcUWRþMPU4OwJeHÜÞ�bcpWÞíÛ�bmOQG�R�lNbmUWRíH.UWbmRaMPl_MPU
J�lNbcR�pWfmGZÛ�bcOQGSR�lNbcUWRíl�HBJg`�Ggß �?GSM������
	íJLR\Û����
����Ý.G!KPGIÙ
l�H.G�`IMPbmjTGSfmnþMPÞ�GwlNOwJgfmfcGSl�MZJgR�ÛÿfÂJLKPpgG�l�M°jWJgfm[�G�l!JgOQUgR\pËJgfcf
MPÞ�G��wÛ�bcOZG�R�lNbcUgR\l	UWV?MPÞ�GEÛ\JLM³J!HiUgbcRTM!ô�����t
���!t������ t
���gõ
� ]���� ] vLt
v ] � ]!��ß'�?GSMEMPÞ�Gw`SUgKNKPGSl�H.UWR�Û�Ù
bcR�p4Û�bcOQGSR�lNbcUWRíV¢UgK"�����
	íJLR\Û����
����Ý.G#�$���
	íJgR�Û%�$�
���
KPG�l�H.GS`SMPbkjTGSfmnWß ç Þ�G�Û\JLM³J�H.UWbcRTMÈbcl!OwJLH�H.G�ÛÜMPU'&ûU�jTGSKÈJ
lNbcR�pWfmG°Û\bmOQGSR\lNbmUWR\Jgf?l�HBJg`SG�Jgl	VÃUWfcfmU î lS|

&)(+* �$���
	Kh,�����
	 bcV-�����
	 h �/. v Z����
����$�
���'h,���
��� UgMPÞ�GIK î bclNG

î Þ�GSKPG � bclwJþMP[\R�bmR\p �]R�UgÝ'MPÞ\JLMðÛ�GIMPGSKPOZbcR�G�lZMPÞ�G�G�Û�pWGô}OwJLè]bmO![�O UgK0OQbcR�bcO�[\Oðõ�MPÞ\JLMYJEH.UWbmRTM î bcfmf�Ý.G�OQJLH�HiGSÛMPU�t�JgR�ÛÜÞ\GSR�`�Gw`�JLRÜÝ.Gw[�lNG�ÛÜMPU�UgH�MPbcOZbcòSGwMPÞ�GwMNK³JgR�lNVÃUgKNÙ
OwJLMPbmUWR�VÃUgK½Û�blk.GIKPG�RTM½ÛBJeM³JZÛ�bml�MNKPbmÝ\[]MPbcUWR�lSßB�ÜG_R�UgMPG_MPÞ\JLM
MPÞ�G�MNK³JgR�lNV¢UgKPOwJeMPbcUWR4JL`SMP[\JgfmfmnQHuJeKNMPbmMPbcUgR\lYMPÞ�G�Û\JLM³J�l�HuJL`�G
bcRTMPU�Û\b k.GSKPGSRTM�HBJLKNMPbkMPbcUWR�l�ÝBJglNGSÛÈUWR°MPÞ\GYÛ�bmOQG�R�lNbmUWR î Þ�bc`³ÞÞ\Jgl�MPÞ\G!fÂJeKPpWG�l�M�jWJLfc[�GÈUgKElNOQJgfcfmG�l�M_jgJgfc[�Ggt?JgR�ÛËH�KPU�jrbcÛ�G�l
JgRQUgKPÛ�GIKPbcR�p î bmMPÞ�bmRwG�Jg`³ÞQHBJLKNMPbkMPbcUWRißm� bmMPÞQlN[�`�ÞwJ_MNK³JgR�l�ÙV¢UgKPOQJLMPbcUWRitaJ�× j Ù¨MNKPG�G
bcl�[�lNG�ÛÈMPUEbmR�Û\GIè!MPÞ�G
MNK³JgR�lNV¢UgKPOQGSÛ
jWJLfc[�G�lSß
��JgR�pWG6Ca[�GSKPbmG�l
UWR�MPÞ�G�UgKPbcpWbmR\Jgf0�gÙ>Û�bcOQGSR�lNbcUWR\Jgfil�HuJL`�G

Þ\J�jTG MPUëÝiG MNK³JLR\lNVÃUgKPOQGSÛ MPUëMPÞ\G lNbmR�pWfcG Û�bcOZG�R�lNbcUgRBJLf
l�HBJg`�GÿV¢UgKþGSjgJgfc[\JLMPbmUWRiß ïoRéb-
ËbcR 
þJLè�ô � õ³t�MPÞ�GÚUgKPbmpWbcR\Jgf
Ca[�GSKNnÿUWR<MPÞ�G1�gÙ>Û�bcOQGSR�lNbcUWR\Jgf½l�HuJL`�G4bclQOwJeH\H.GSÛ'bcRTMPU2�
lN[]Ý/CT[\GIKPbcGSl43 UgR\G	VÃUgK0G�Jg`³ÞwÛ�bcOQGSR�lNbcUWR#3 V¢ULKYG�Jg`³ÞwlN[]Ý\Ù
Ca[�GSKNnWtrJEMonrH\bc`�Jgf�K³JgR�pWG�lNG�JLKP`�Þwbcl�H.GSKPVÃUgKPOQGSÛ�ß ��GIMY[�lYÛ�GIÙ
R�UgMPG�MPÞ\G�lN[]Ý Ca[�GSKPbmG�l�Jgl-56��t758�et9�����mt65��Wt î Þ�GIKPG:5��;(�ê <=��t?>��}ì
v ]A@B]B�\ß.ABUgKYMPÞ�GC�gMPÞDCT[\GIKNnQlN[]Ý\K³JLR\pgG�bmRD5at�ê ����� tE���?�³ì>t
î G°Þ\J�jWGW|
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ê �6hÚOwJLè ��NM;� ���O��tP�6hQ���F�³ì
bmVÈOZbcR ��RM;� ���S�mh �/T v ZûOwJeè ��RMU� ���O�

ê �6hQ������tP�6hÚOZbcR ��RMU� ���R��ì
bmVÈOZbcR ��RM;� ���N�Bh �/. v ZûOwJeè ��RMU� ���R�

ê �6hQ������tP�6hQ���F�³ì ULMPÞ\GIK î bclNG
ç Þ�Gí[\R�bmUWR#UWV°MPÞ�GûJgR�l î GSKPl�VÂKPUWO JgfmfElN[]Ý Ca[�GIKPbcGSl�H�KPUgÙ
j]bcÛ�GSl½MPÞ�GE`�JgR�Û�bcÛ\JLMPG�JLR\l î GIK�lNGSM	VÂKPUWO î Þ\bm`�Þ�MPÞ�G CT[\GIKNn
JgR�l î GSKPl_`�JgR*Ý.GÈUgÝ�M³JgbcR�GSÛ�t.b¨ß Ggßct/saø-VTôO5WõXWZY ��NM;� saø-VTôO5��oõ³ß
�ÜGQR�UgMPGÈMPÞ\JLM_MPÞ�GQfcG�JgV0R�UrÛ�G�lEUgV0MPÞ\GZ× j Ù¨MNKPGSGQ`SUWRTM³JgbmR\l
MPÞ�GZÞ�bcpWÞ]Ù>Û�bcOZG�R�lNbcUgRBJLf�H.UWbcRTM�t�b}ß Ggßct?GIjTGSRþMPÞ�UW[�pWÞþMPÞ�GÈbcR]Ù
Û�GSèb�TGIn�UWR*MPÞ\G�× j Ù¨MNKPG�G�bcl�UWR�fmn�lNbcR�pWfcG!Û�bcOQGSR�lNbcUWRit.MPÞ�G
fcG�JgV]R�UrÛ�GYGSRTMNKPbcGSl:`SUWRTM³JgbcR°MPÞ�G�MNKPbmH\fcG�ô���[�\^]�t_� tO`badcTõ î Þ�GSKPG��[�\^]íbmlQMPÞ\G�lNbcR�pWfcG*Û�bmOQG�R�lNbmUWR\Jgf�bcR�Û�GIè �TGIn'UgV�HiUgbcRTMe�
JgR�Û,`�adcûbmlðMPÞ�GËH.UWbmRTMPGSK�MPUÜMPÞ�GËÛ\JLM³JûHBJgpWGË`SUWRTM³JgbcR�bcR�p
UgMPÞ�GSKQbcR�V¢UgKPOQJLMPbcUWR<MPÞ\JLMQOwJ�nÚÝ.G�KPGSfÂJeMPG�Û<MPUþMPÞ\G�Þ�bcpgÞ�Ù
Û�bcOQGSR�lNbcUWR\JgfYH.UWbcRTM�ß ç Þ�GIKPG�VÃUgKPGgt�MPÞ�G�V}JgfmlNG�Û]KPUgHDJ k.GS`SMPl
UWR�fmn*MPÞ�G!jTGS`SMPULKPlE[�lNGSÛûJglEbmR\Û�GIè��TGIn]lStiK³JLMPÞ�GSK�MPÞ\JgRþMPÞ�G
Û\JLM³JZbmMPlNGSfcV6ß
ü�l�MPÞ�GÈb-
ËbmRq
þJLèiô � õ	Û�UrGSl_R\ULM°`�JLH�MP[]KPGZbmR\VÃUgKPOwJLMPbmUWR

JLÝ.UW[]MþOQGIMNKPbc`ÿÛ�bcl�M³JgR�`SGÚUgKþl�HBJLMPbÂJLf�KPG�fcJLMPbcUgR\lNÞ�bkH?t!bkMíbml
R�UgM�JLÝ\fcG_MPUQlN[]H�HiULKNM	GSè�JL`SM f�R�G�JLKPGSl�M�R�G�bmpWÞTÝ.UgK	lNG�JeKP`�Þiß
a�U î GIjTGSK�t�MPÞ\G°bcR�Û�GSè�bcl�GIýw`SbcGSRTM�VÃUgK�JLH�H�KPU�è]bcOQJLMPG f°d�dlNG�JeKP`�Þ î Þ�GSR�JQlNOwJLfcf�GSKNKPULK	`�JgR4ÝiG_MPUWfmGSK³JLMPGSÛißA\UWfmfcU î bmR\pQMPÞ�GElNbcOQbmfÂJLK�`SUWR�`�GIH�M	UgV:HBJLKNMPbkMPbcUWR�bmR\pZÛBJeM³Jl�HBJg`�Ggt î G!H�KPUgH.UWlNG�ÛûJðMPG�`³Þ�R�b Ca[�GZ`�JLfcfcGSÛþbcF_bcl�M³JgR�`SG*ê sTx�ì

VÃUgK f°d�dÿlNG�JeKP`�ÞEMPÞ\JLM�`�JgR_Ý.G�JgÛ\JLH�MPG�Û_ÝBJglNGSÛ°UWREMPÞ�G�ÛBJeM³J
Û�bml�MNKPbmÝ\[]MPbcUWRiß A\UgK*[�R�bcVÃUgKPO Û\bml�MNKPbmÝ\[]MPbcUWR�lStEbmM�Ý.GSÞBJSjTG�l
fmbl�TGwbl
ËbcR 
þJLè�ô � õ³ß_A\UgK!Þ�bcpgÞ\fknû`�fm[�l�MPGSKPGSÛÜÛ�bcl�MNKPbkÝB[]MPbmUWR�lSt
bkM�Ý.GSÞBJSjTG�l�Jgl�bcV.J_Þ�bcGIK³JLKP`³Þ�bc`�Jgf\`Sfc[�l�MPGSKPbmR�pEMNKPG�G�Þ\JgÛZÝ.G�GSR
`IKPG�JLMPG�Û�GSl�H.G�`SbÂJgfmfmn4VÃUgK½MPÞ�bcl�H\KPULÝBfmG�O4ß
ïoR bcF_bml�M³JgR�`�Ggt�MPÞ�GËÞ�bcpgÞ�Ù>Û�bmOQG�R�lNbmUWR\Jgf_l�HBJg`SGËbml�l�H\fcbmM

bmRTMPUðHBJLKNMPbkMPbcUWR�l�GSbmMPÞ�GIK�ÝBJglNG�ÛËUWR*lNUWOQG!l�HBJg`�G°HuJeKNMPbmMPbcUgR�Ù
bmR�p'UgK�ÛBJeM³JÚHBJLKNMPbkMPbcUWR�bcR�p'l�MNK³JLMPGSpWbmG�lSß8{0Jg`�Þ HBJLKNMPbmMPbmUWR
bmlQJglNlNUr`SbÂJLMPGSÛ î bmMPÞ<JgR p�� 3�)]ÒLÓ�H.UWbcRTM�ô}`�JgfmfcGSÛÚKPGSV¢GIKPG�R�`SG
H.UWbmRTMIõ î Þ�GIKPGSÝanDUgMPÞ�GIKðH.UWbmRaMPlðbcRDMPÞ\G*lPJgOQG�HuJeKNMPbmMPbcUgR\l`�JgRëÝ.GÿOwJLÛ\GÜKPGSV¢GIKPGSR\`SGûMPU�ß ç Þ\GSlNGÜKPGSV¢GIKPG�R�`SGÜH.UWbmRaMPl
JeKPG�Ra[\O°ÝiGIKPGSÛ�tXfg�wô�@h( �Wt�v�t������ tEi Z÷veõ î Þ�GIKPG1i bcl
MPÞ�GQRa[\O°ÝiGIK!UgVYHBJLKNMPbmMPbmUWR�lSßðü8Û\JLM³J4H.UWbcRTM�bmRÿJ�[�R�bmMj�WÙ
Û�bmOQG�R�lNbmUWR\Jgf�l�HBJg`SGWt6`�ô���� t����!t%����� t����Lõ%� ]k��� ] vgt
v ]l� ]m�\t.bcl�bcR�Û�GSè]GSÛ*ÝBJglNGSÛþUWR*MPÞ�G!Û�bcl�M³JLR\`SGÈVÃKPUgO
MPÞ�GER�G�JLKPGSl�M½KPGSV¢GIKPG�R�`SGEH.UWbmRaMGfg��Jgl	VÃUWfcfmU î lS|&)(n@0oCp[hq�r@sV�aIôt` tFfg�oõ
î Þ�GIKPGe�r@uV�aIôt` tFfg�oõ�bml!J�Û�bcl�M³JgR�`SGwVÃ[\R�`IMPbcUWRíMPÞBJeM°KPGIMP[]KPR\lMPÞ�GYÛ\bml�M³JgR�`�G0Ý.GSM î GSG�Rg`ZJgR�Û)fg��tTJgR�Û#p�bml�lNUWOQGY`�UgR\l�M³JLRaMMPUwl�MNKPGSMP`³Þ�MPÞ�G�ÛBJeM³JwK³JLR\pgG�lSß�^abcR�`�G�Û\bml�M³JgR�`�G�bcl�JwlN`�JgfÂJLK
jgJgfm[\Ggt î G_[�lNG�ÛðMPÞ�G_× j Ù¨MNKPGSG_Jgl
MPÞ�G�bmR\Û�GIè]bcR�pÈl�MNKP[\`IMP[]KPGWß�ÜG
R�UgMPGYMPÞ\JLM�JgRZJg[]è]bmfcbcJLKNn!l�MNKP[\`IMP[]KPG
O![�l�M0JgfmlNU�ÝiG
[�lNGSÛ
MPUZl�MPUgKPGEMPÞ�G_KPG�VÃGSKPGSR�`�G_H.UWbcRTMPlSß
^abcR�`SGZMPÞ�GQOZbcR�bcO![�O%K³JLÛ\bm[�lEKPG�Ca[�bmKPGSÛíV¢UgK_KPGSMNKPbmGSj]bmR�p

MPÞ�G!`�UgOZH\fcGIMPG f°d�d�l�`�JgR�R�UgM�Ý.G!H\KPGSÛ�GSMPGIKPOQbmR\GSÛit�JgRþbkMNÙ
GIK³JLMPbkjTGDJeH\H�KPUTJL`�Þ2MPÞ\JLMíGIè�JgOQbmR\GSlûbmR�`SKPG�JglNbcR�pWfkn2fcJLKPpWGIK
l�H\Þ�GIKPGYbmR�G�Jg`�Þ°bmMPGIK³JLMPbcUgR°ÞBJLl?MPU½Ý.G�G�OZH\fmU�nTGSÛ�ß ç Þ�GYJLfcpWUgÙ
KPbkMPÞ�O î UgK��]l�Jgl�V¢UgfcfcU î lSß"#�bmjWG�RZJ'Ca[�GIKNn°H.UWbcRTM45atgñBR�Û�bcR�pv R\G�JLKPGSl�M�R�G�bmpWÞTÝiULKPl�ô}d�d°õiÝiGSpWbmR\l î bmMPÞQJiCa[�GIKNn!l�HBÞ�GIKPGÛ�GIñ\R\GSÛíÝanûJþÓ³Ï60lp�r�� �gÏ60µÐ*Õ9��p1020BK³JgÛ�bc[�l�c4JLKPUW[�R�Û25aßhc�bcl
bmR�`SKPG�JglNGSÛ'pgK³JgÛ�[\Jgfcfkn'bmR'G�JL`�Þ'bkMPGSK³JLMPbmUWR<[\RTMPbmf	Jgfcf
MPÞ�G^Y
R�G�JLKPGSl�M	R\GSbcpgÞaÝ.UgKPl�JLKPGEUgÝ�M³JgbmR\GSÛiß

O1

3O

2O

2

1q

q

A�bmpW[]KPG q |
^aG�JLKP`³Þ\bmR�pwV¢UgK	d�d Ca[�GSKPbmG�lX56��JLR\Û158�eß
A�bmpW[]KPG q lNÞ\U î l�JgR GSè�JLOZH\fcG î bmMPÞ `�fm[\l�MPGIKPl�bcR MPÞ�GlPJLOQG�JLèrbcl�l�n]l�MPGSO�ß[a�GIKPGWtTV¢UgK4Ca[�GSKNn!H.UWbcRTM:57��taUWR�fknZ`�fm[\l�Ù

MPGIK#w;�!bcl�R\GS`SG�lNlPJLKPbmfmníMPU�Ý.GðlNG�JLKP`³Þ�G�Ûx��V¢UgK Ca[�GIKNníHiUgbcRTM5��Lt�Ý.UgMPÞyw0�EJgR�Û'wxz_ÞBJSjTGEMPUZÝ.G°lNG�JLKP`³Þ�G�Ûiß
^aG�JeKP`�Þ�bcR�p�bcRÈbcF_bml�M³JgR�`�G0ÝiGSpWbmR\l�Ýan!lN`�JgR�R�bcR�p�MPÞ�G
Jg[]èrÙ

bmfcbcJLKNnûl�MNKP[�`SMP[]KPGwMPU�bcÛ�GSRTMPbcVÃníMPÞ�Gw`�GSRTMNKPUWbcÛ�l î Þ�UWlNGðÛBJeM³Jl�HBJg`SG4ô}l�HBÞ�GIKPGÈJLKPG�JwUWV�`Sfc[�l�MPGIK_UgK�ÛBJeM³JwHBJLKNMPbkMPbcUWRuõ�U�jTGSKNÙ
fcJLH\l î bkMPÞËMPÞ�G CT[\GIKNn�l�H\Þ\GIKPGÈÛ�GSñ\R�GSÛËÝan'5��
JgR�Û�crß ç Þ�GlNG�JLKP`³ÞÚl�M³JLKNMPl î bkMPÞÚJ*lNOwJgfcf0K³JgÛ�bc[�lSt�JgR�Û<l�MPGIHÿÝanÿl�MPGIH?tMPÞ�G�K³JgÛ�bm[\l
bml
bcR�`IKPG�JLlNG�ÛðMPU!V¢ULKPO J°Ý\bcpWpWGIK CT[\GIKNnwl�H\Þ�GSKPGgß
A\UgK�G�Jg`³ÞÜGSR�fÂJLKPpgG�OQGSRTM�t?MPÞ�GSKPGQJLKPGZMPÞ]KPG�GZOwJgbcRû`�JglNGSlEMPU
`SUWR�lNbcÛ�GIK�ß
vLß ç Þ�GQÛ\JLM³J�l�HBJg`SGew��½`SUWRTM³JgbcR�lEMPÞ�G`Ca[�GIKNnËH.UWbcRTM�t;5��Nß
ïoRËMPÞ�bml�`�JglNGgt î G î JgRTM_MPUwMNK³J�jTGIKPlNG!MPÞ�G!Û\JLM³Jðl�HBJg`SGlN[]ýw`SbcGSRTMPfmn#MPU Û\GIMPGIKPOQbcR�GÜMPÞ�GQv R�G�JeKPG�l�MËR\GSbcpgÞ�Ù
Ý.UgKPlSß ç Þ�bcl�bcl�Û�UWR�G_Ýanðñ\KPl�M½fcUa`�JLMPbmR�pÈMPÞ�G_fcG�JgV�R�UrÛ�G
î Þ�GIKPG'5���OwJ�n'Ý.G*l�MPUgKPGSÛiß2^abmR\`SG�MPÞ�bclðR�UrÛ�GËÛ�UrGSl
R�UgM�R�GS`�GSlNlPJLKPbcfknÈ`SUWRTM³JgbcRZH.UWbmRTMPl î Þ\UglNG½Û\bml�M³JgR�`�G½JLKPG`SfcUWlNGSl�MðMPU,5���`SUWOZHBJLKPGSÛDMPUÜbmMPlwlNbmÝ\fcbmR�pÿR\UaÛ\GSlSt î GR�GSG�ÛDMPUÜlNG�JLKP`�Þ fcGSVÃM�JgR�ÛDKPbcpgÞaMíô}bmR î JeKPÛ JgR�Û UW[]MNÙ
î JLKPÛ�UWV�Û\JLM³JZl�HBJg`SGLõ0VÃKPUWO8MPÞ\G_KPGSV¢GIKPG�R�`SG_H.UWbcRTM�Jg`IÙ
`SUgKPÛ�bcR�pWfknTß



srß ç Þ\GðÛBJeM³J*l�HBJg`SG4bmRaMPGIKPlNGS`SMPl�MPÞ�GDCT[\GIKNnÜl�H\Þ\GIKPGgßþïoR
MPÞ\bmlð`�JglNGgt î GËUWR�fmnDR�GSG�ÛDMPUÿlNG�JLKP`�Þ fmG�VÂM î JLKPÛéô}bcR]Ù
î JLKPÛuõElNbmR�`�GQMPÞ\G�CT[\GIKNnþHiUgbcRTM!bcl!UW[]MPlNbmÛ\GQMPÞ�GwÛBJeM³Jl�HuJL`�Ggß

q ß ç Þ\G ÛBJeM³J2l�HBJg`SG Û\UaG�l'R�UgM'bcRTMPGIKPlNG�`IM'MPÞ�G CT[\GIKNn
l�HBÞ�GIKPGWß a�GSKPGgt î GþÛ�UÚR�UgM4R�G�GSÛ MPUÚGIè�JgOQbmR�GËMPÞ�GÛBJeM³JZl�HBJg`�Ggß
ç Þ�G*lNG�JLKP`³Þ l�MPUgH\l î Þ�G�R'MPÞ\G'v R�G�JeKPG�l�MðR\GSbcpgÞaÝ.UgKPl

Þ\J�jTG�Ý.G�GSR�bmÛ\GSRTMPbmñ\GSÛ4VÂKPUWO�MPÞ�G�ÛBJeM³J!lN[]Ý\l�HBJg`�GSl
MPÞ\JLM
bcR]Ù
MPGSKPlNGS`IM î bmMPÞþMPÞ�GÈ`�[]KNKPGSRaM Ca[�GSKNnËl�H\Þ�GSKPGQJgR�Û î Þ�GSRíV¢[]KNÙMPÞ�GSK�G�R�fÂJeKPpWG�OZG�RTM0UWV;Ca[�GSKNnÈl�H\Þ�GSKPG½Û\UaG�l�R�UgM0`�Þ\JgR�pWG�MPÞ�Gv R�G�JeKPG�l�M_R�GSbcpWÞTÝ.UgKPl_fcbml�M�ß ç Þ�GÈl�MPULHí`SKPbkMPGSKPbmUWRËbcl î Þ\GSR
MPÞ�GðÛ�bcl�M³JgR�`SGðUWV
MPÞ�G v ��� d�d�ULÝ ��GS`IM�MPU'5�bml!fcGSlNl�MPÞ\JgR
lNG�JeKP`�Þ�K³JLÛ\bm[�lXcrß
� á�â ä L�� æ â�� I%L O� �ãu�e��P �������\���B� L �
ç nrH\bc`�JgfcfknTt î Þ\GSR'Û\JLM³JþbclZ[�H.Û\JLMPGSÛ'bcRDJþÛ\JLM³JLÝBJglNG�l�n]l�ÙMPG�O4t½bmMPlðUWfmÛ `�UgHanDbml�Û�bclN`�JLKPÛ�G�Û JgR�ÛDMPÞ�GËOQUWl�MðKPG�`SG�RTM
jTGIKPlNbcUWRZbcl�KPGIM³JgbmR\GSÛiß0XYUWRTjTGSRTMPbcUWR\Jgf�Û\JLM³JLÝBJglNGSl�MPÞ\JLM�Þ\J�jTG
Ý.G�GSRÜÛ�G�lNbmpWR�G�ÛÜMPU*`�JLH�MP[]KPGwUWR�fmníMPÞ�GðOZUWl�M�KPG�`SG�RTM�ÛBJeM³J
JLKPG��]R�U î R<Jgl�Õ9�;p0ouÕ9)]Ò�r°Ô�p�r p �0pLÕIÏIÕ³ß a�U î GSjTGIK�t�Þ\bml�MPUgKPbmÙ`�JLf�Û\JLM³J�bml_bcR�`SKPG�JglNbmR\pgfmn*Ý.G�`SUWOQbmR�p�JgRíbmRTMPG�pgK³JLf:HBJLKNMEUWV
`�ULKNHiULK³JLMPG�Û\JLM³JLÝBJglNGSlSßûïoRÚlN[�`³Þ<Û\JLM³JLÝBJglNGSlSt�jTGSKPlNbmUWR�lZUWV
KPG�`SUgKPÛ�l�JLKPG �TGIH�MEJgR�Û*MPÞ�G�ÛBJeM³JLÝBJglNGÈpLKPU î l_Jgl�MPÞ�G°MPbcOQGH�KPUWpgKPGSlNlNG�lSßÜFEJLM³JËbclÈKPGIMNKPbcGIjTGSÛÚÝBJglNGSÛ<UWRÚMPÞ�G�MPbcOZG4VÃUgK
î Þ�bc`³Þ4bkM�bclYjgJgfcbmÛ4ULK
KPGS`�UgKPÛ�GSÛiß�FEJLM³JLÝBJglNGSlYMPÞ\JLM�lN[]H�H.UgKNMMPÞ�GYl�MPUgK³JLpWG
JLR\Û�OwJgR�bmH\[�fÂJLMPbmUWR!UWV]MPbmOQG0jgJLKNn]bmR�p�Û\JLM³J�JLKPG
�]R�U î R�Jgl r6Ï��'o\ÒLÓ�p10�Ô�p�r p �0pLÕIÏIÕ³ßïoRZJ�MPG�OZH.UgK³JLf]Û\JLM³JLÝBJglNGgtWMPÞ�GYMPG�OÈHiULK³Jgf]Û\JLM³J�bml�OQUrÛ]Ù
G�fmG�ÛÚJglÈ`SUWfcfmG�`IMPbcUWR�l!UWV½fcbmR�G4lNGSpWOQGSRTMPlSß ç Þ�G�lNG�fcbmR\G�lNGSpgÙ
OQGSRaMPl�ÞBJSjTGYJ��PÏ �1�2�`r��2�ðÏ�tgJgR�Ï6�uÔ6r��2�ðÏItLJ r��+�wÏ

 �+� � pLÓ�� p��=r
p�rQr}Ó������ r6Ï�tðJgR�Û JGr��2�ðÏ

���pLÓ�Ð��+��� p�rQr}Ó������#r6ÏIß ç GSOZH.UgK³Jgf
Û\JLM³J `�JLR�G�bkMPÞ\GIKÜÝ.G � p10 �>Ô r��+�wÏûULK r}Ó�p��\Õ p*3 r��¨Ò�� r��+�ðÏ
Û\JLM³J]ß nYJgfmbcÛ_MPbcOQG�KPGIH\KPGSlNGSRaMPl�MPÞ�G�MPbmOQG�bmRaMPGIKNjgJgf î Þ�GSREMPÞ�GÛ\JLM³JLÝBJglNGQV}Jg`IM�bclEMNKP[\GZbcRûMPÞ�GQOQUrÛ�G�fmG�Û î UgKPfmÛit î Þ\GIKPG�JglMNK³JgR�lPJg`IMPbcUWR�MPbcOQGEbcl î Þ�GSR�JÈMNK³JgR�lPJg`IMPbcUgR�bcl½`SUWOQOZbmMNMPGSÛ�ßü fmG�lNl_`SUWOQOQUWR�fknË[\lNGSÛËMPbcOQGÈbml_MPÞ�GÈ[�lNGIKNÙ>Û\GIñ\R�G�ÛþMPbmOQGWt
JgR�Û�OQUgKPG_MPÞ\JgR�UWR�GE[�lNGSKNÙ>Û�GIñBR�GSÛ�MPbmOQGEbcl�JLfcfcU î G�Ûiße�R�GíUgV�MPÞ�Gþ`�Þ\JgfmfcGSR�pWG�l4V¢UgK4MPGSOZH.UgK³Jgf�Û\JLM³JLÝBJglNGSl�bml
MPU�lN[�H�H.UgKNM
GIýw`SbcGSRaM Ca[�GIKNnQKPGIMNKPbcGIjgJgf\ÝBJglNGSÛ�UWRQMPbcOQG�JgR�Û
�TGInTß ç UElN[]H�H.UgKNM�MPGSOZH.UgK³Jgf Ca[�GIKPbcGSl�GIýw`SbcGSRaMPfknTtTJ�MPGSOZH.UgÙ
K³Jgf�bmR�Û\GIè!MPÞBJeM�bcR�Û�GSè]GSl0JLR\ÛZOwJgR�bmH\[�fÂJLMPGSl�Û\JLM³J�ÝBJglNGSÛQUWR
MPG�OÈHiULK³Jgf�KPG�fcJLMPbcUgR\lNÞ�bkHBl°bcl_KPG9CT[\bkKPG�Ûiß)nYJLfcbcÛíMPbmOQGQbcRTMPGIKNÙ
jWJLfcl_UgVYJðMPbmOQGIÙ>bcRTjWJeKPbÂJgRTM°UgÝ#��GS`SM_`�JLRþU�jTGIKPfÂJLH�tiÝ\[]MEG�Jg`³Þ
bcRTMPGIKNjWJgf:bmlE[�lN[\JgfmfmnË`SfcUWlNGSÛiß)e�RþMPÞ�GÈUgMPÞ�GIKEÞ\JgR�ÛitiMNK³JgR�l�Ù
Jg`IMPbcUWRÈMPbcOZG�bcRTMPGIKNjWJgfml�UWVuJ�MPbcOZGSÙ>bmRajgJLKPbcJgRTM0UgÝ#��GS`SM�Û�UER�UgM
U�jTGIKPfÂJLH�t°JgR�ÛëbkMPl*fcJgl�M*bmRaMPGIKNjgJgf°bcl�[�lN[BJLfcfmn R�UgM*`�fmUWlNGSÛ�ß
×�UgMPÞÜH\KPULHiGIKNMPbcGSl!H�KPG�lNGSRTMZ[�R\b-Ca[�G�H�KPUgÝ\fcGSOQlÈMPU*MPÞ�G4Û�GIÙ
lNbcpWR�UWV�MPbmOQG°bmR�Û\GIè]GSlSß
ïoR#ê¯v q ì>t î G�lNÞ�U î MPÞ\JLMÈMPGSOZH.UgK³JgfYÛ\JLM³JË`�JgR<JgfclNUËÝ.G

fcbmR\G�JLKPbmò�GSÛÚlNUËMPÞ\JLM!MPÞ�G�× j Ù¨MNKPGSG�l�MNKP[�`SMP[]KPG�`�JgRÿÝ.G�GSOZÙ
H\fcU�nTGSÛ î bkMPÞ\Ug[�M!JgRTnûOZUrÛ�bmñ\`�JeMPbcUWRiß ç Þ�GQH\KPULHiUglNG�ÛÿJLH�ÙH�KPUTJg`³ÞíbcRTjTUWfkjTG�lEMPÞ]KPGSGZl�MPGIH\lS|EOwJLH�H\bcR�p�MPGSOZH.UgK³Jgf:ÛBJeM³J
bcRTMPU*J4M î UgÙ>Û�bcOQGSR�lNbcUWR\Jgf0l�HBJg`SGWt:fmbcR�G�JeKPbcòSbcR�p�MPÞ�GZH.UWbcRTMPlStJgR�Û�Ý\[�bcfcÛ�bmR\pwJZ× j Ù¨MNKPGSGEUWR�MPÞ�G°ULKPÛ\GIKPGSÛ�H.UWbmRTMPlSß
ïoRëMPÞ�Gÿñ�KPl�Míl�MPGIH�t!MPÞ�GÜMPGSOZH.UgK³Jgf!Û\JLM³J bclþOQJLH�HiGSÛ

bcRTMPU4H.UWbcRTMPl�bmRÜJ4MNKPbcJgR�pW[�fÂJLK°M î ULÙ>Û\bmOQGSR\lNbmUWR\Jgf0l�HBJg`SGW|°JMPbcOQGZbmRaMPGIKNjgJgf�ê ç�� t ç \Pì�bcl_MNK³JgR�lNV¢UgKPOQGSÛíMPU�J�H.UWbmRaMðê ç�� t
� \'Z ��� ì>ß A:bcpW[]KPG�zþbcfmfc[�l�MNK³JLMPGSlÈMPÞ\G�MNK³JLR\lNVÃUgKPOwJLMPbmUWR<UWV
MPÞ�G�MPbcOZG_bcRTMPGIKNjWJLfuMPU!MPÞ�G_l�HBJLMPbÂJLf.KPGIH�KPG�lNGSRTM³JLMPbcUWR4VÃUgK
MPÞ�G
r6Ò �]Ó��ÃÕ1ruKPGSfÂJLMPbmUWRiß ç Þ�G��\Ù6JLè]bml�Û�G�R�UgMPGSl
MPÞ�G_Û�bclN`IKPGSMPG�MPbcOQG
H.UWbcRTMPl_bcRËMPÞ�GÈbcRTMPGSKNjgJgf½ê �rt(�.ÒLÑ
ì>t?JgR�ÛËMPÞ\G/&TÙ6JLèrbcl�KPGSH�KPGIÙ
lNG�RTMPlYMPÞ�G�MPbmOQG_Û�[]K³JLMPbcUgR4UWV?J�MP[]H\fcGgß ç Þ�G�HiUgbcRTMPl�UWRðMPÞ�G
fcbmR\G�R\JgOQGSÛ�r��+�wÏ � Ó³Ò��qr��>ÏIÓ	KPGSH�KPGSlNG�RTM�MP[]H\fcGSl î bmMPÞZGSR�Û\bmR�pMPbcOQG
UWV!�.ÒLÑEß ç Þ�G
MPbcOQG
VÂKPUWRTMPbcGIK î bcfmf]OQU�jTG�Û]n]R\JgOZbc`�JgfcfknJgfcUgR\p î bmMPÞ�MPÞ�G_H\KPUgpgKPG�lNl½UWV�MPbmOQGgßïoR*MPÞ�G!lNGS`�UgR\ÛËl�MPGSH�tuH.UWbcRTMPl_bmR*MPÞ\G�M î UgÙ>Û�bcOZG�R�lNbcUgRBJLfl�HBJg`�G JLKPG OwJLH�H.G�Û8MPU�JéUWR�GIÙ>Û�bcOQGSR�lNbcUWR\Jgf�l�HBJg`SG Ýan
Û�GSñ\R�bcR�pÜJþfmbcR�G�JLKwUgKPÛ�GIKwUgR<MPÞ\GSO�ß #�bmjTGSR<M î UþH.UWbcRTMPlSt�P�eô���� t_&9�IõQJgR�Û	�U�Wô���� tE&$��õ³t�MPÞ�G*HBJLH.GIK�H�KPUgH.UWlNGSlðMPÞ]KPGSG
fcbmR\G�JLK	UgKPÛ�GIKPlS|
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A�bmpW[]KPG�ywH\KPU�j]bcÛ�GSl�J�pLK³JLH\Þ\bm`ZKPGIH\KPGSlNGSRaM³JeMPbcUWRíUWV0MPÞ�G

MPÞ]KPGSG�fcbmR�G�JLKðULKPÛ\GIKPlwÛ�GSñ\R�GSÛ JeÝiU�jTGWß ×
nÚMNK³JgR�lNVÃUgKPOQbcR�p
MPÞ�GËH.UWbmRTMPl4MPÞ]KPUW[�pWÞ fcbmR\G�JLKPbmò�bmR\pÿÝuJLlNG�Û UWR JgRTn UWVEMPÞ�G
JeÝiU�jTGûUgKPÛ�GIKPlSt î Gí`�JgR bcR�Û�GIè MPÞ\GþMPG�OÈHiULK³Jgf_ÛBJeM³JLÝBJglNG[�lNbmR\p�JE× j Ù¨MNKPG�Ggß�ü MPG�OZH.UgK³JLf=CT[\GIKNnÈ`�JgRÈÝiG½OQJLH�HiGSÛZMPU
JZl�HBJLMPbÂJLf?lNG�JLKP`³Þ*UgR�MPÞ�GEM î UgÙ>Û�bmOQG�R�lNbmUWR\Jgf�l�HBJg`�Ggt î Þ�bc`³ÞbmR�MP[]KPR4`�JgRðÝiG�MNK³JgR�lNfÂJLMPGSÛðMPUZJ�K³JgR�pWG_lNG�JLKP`³Þ4UgH.GSK³JLMPbmUWR
UgRíMPÞ�GQfcbmR�G�JLK°l�HBJg`SGwÛ�GIñBR�GSÛíÝanþMPÞ�GZUgKPÛ�GSKPbmR�p�KPG�fcJLMPbcUgR�ß
A\UgK*GIè�JgOÈHBfmGWt_`�UgR\lNbmÛ�GSK�MPÞ�G�Ca[�GSKNn &�A:bcR�ÛëJgfcf_H.GSKPlNUgR\l
î Þ�U�fmG�VÂM°MPÞ�GQh�R�bkMPG�Ûÿ^aM³JeMPG�lEUWRûUgK!JgVÂMPGSK°Û\J�nûyrß , ç Þ�bcl
CT[\GIKNn4`�JgR4Ý.G°GIýw`SbcGSRaMPfkn4Þ\JgR�Û�fcGSÛ�Ýan�MNK³J�jTGIKPlNbcR�pZMPÞ\GEF�Ù
ULKPÛ\GIK
× j Ù¨MNKPGSG�JgR�ÛðKPGIMNKPbcGIj]bcR�p!JgfmfBH.UWbcRTMPlYbmRðMPÞ�G�bcRTMPGIKNjWJgf
êkôQ�#t³yTõ0teô�vIz t0�Tõ6ì>ß.a�U î GSjTGIK�trR�UgM�JgfcfBMPGSOZH.UgK³Jgf�Ca[�GSKPbmG�lY`�JgRÝ.GwGIýw`SbcGSRaMPfknûÞ\JgR�Û�fcGSÛÜ[\lNbmR�p�MPÞ\GwF�Ù>UgKPÛ�GIK�ßDA\UgK!GSè�JLOZÙ
H\fmGWt\`SUWR�lNbcÛ�GSK½MPÞ�G Ca[�GIKNn & ��bml�M�JgfmfiH.GIKPlNUWR�l î Þ�UwGSRTMPGSKPGSÛMPÞ�GÈh�R�bmMPGSÛÜ^TM³JLMPGSl_UWRþUgK�ÝiGSV¢ULKPGÈÛBJSníy�,�ß ç Þ�GÈF�Ù>UgKPÛ�GSK
H.GIKPV¢UgKPOZl�H.UrUgKPfmnûVÃUgK!MPÞ�bclKCa[�GSKNnWt î Þ\bmfcGwMPÞ�G`n�Ù>UgKPÛ�GIKÈbcllN[]H.GIKPbcUgK�t�Þ�G�R�`SG*Û�b kiGIKPGSRaMðbmR�Û\GIè]GSlËô}`�UgR\l�MNKP[�`IMPG�ÛD[�lNbcR�p
Û�b kiGIKPGSRaM�UgKPÛ�GSKPbmR�p�KPG�fcJLMPbcUWR�l�õ�ÞBJSjTGwMPU�Ý.Gw[�lNGSÛÜMPU�lN[]H�Ù
H.UgKNMÈMPÞ�G4jgJLKPbcUW[�lÈMonrH.GSlQUgV'CT[\GIKPbcGSlSß a�U î GIjTGIK�t0MPÞ�G4bmR�ÙÛ�GIèQbcl0OQUgKPG�lN[�bmM³JeÝBfmG�V¢ULKYjgJgfcbmÛwMPbmOQG�lSt î Þ�bc`³Þ4JeKPG�OQUWl�MPfkn`SfcUglNG�Û�bmRTMPGSKNjgJgfclSß.ABUgK
Û\JLM³J î bmMPÞðUgH.GSRðbcRTMPGSKNjgJgfmlSt]GSèaHiGSR]ÙlNbkjTGwKPG�ULKPpTJgR�bcò�JLMPbcUgRÿbcl!R�GS`�GSlNlPJLKNnWß ç Þ�bml!Þ�bcpWÞ�fcbmpWÞTMPl!MPÞ�G
`SUWOQOZUWR!H�KPUgÝ\fmG�OéUWV]MNK³JgR�lNVÃUgKPOwJLMPbmUWR!MPÞ\JLM:UWR�G0MNK³JgR�lNV¢UgKNÙ
OQJLMPbcUWR�OwJ�n�R�UgM½Ý.G�pWGSR�GSKPbm`°UgK�GIýw`SbcGSRaM�GSR�UW[�pWÞ*VÃUgK�JLfcf
CT[\GIKNn�MonaHiGSlSß:d�GIjTGSKNMPÞ�GSfcGSlNlStgMPÞ�G
OwJgbmRQJgÛ]jgJgRTM³JgpWG
UWV�MPÞ�bcl
OZGSMPÞ�UrÛíbcl_MPÞ\GZG�JglNG î bmMPÞ î Þ�bm`�ÞþMPÞ\bml°bcR�Û�GSèrbcR�p�lN`�Þ�GSOQG`�JgR�Ý.GEbcOZH\fmG�OQGSRTMPG�Û�[\lNbmR�pwGIè]bcl�MPbmR�pwF_×?
û^alSß

" U j VN��� L�L �Qæ â�# �uæ â�# L Oíãu�!R
ü�l�OwJgbmRËOQGSOQUgKNn�lNbcòSG!bcR�`IKPG�JLlNG�lStubmM�bml�R�U î H.UWlNlNbmÝ\fcG°MPU
l�MPULKPGEMPÞ\G°GSRTMPbmKPGIMon�UgV�JLR*bmR\Û�GIèÜô¨JgR�Û�GIjTG�R�JQÛBJeM³JLÝBJglNG��¯õ
bmR MPÞ\GËOwJgbcR OQGSOQUgKNnWß�ï6M�bml4R�U î R�UgM�[�R�`SUWOQOQUWR MPU
ñ\R�Û*J k.UgKPÛ\JLÝ\fmG°`SUWOZH\[]MPGSK	l�n]l�MPGSOQl î bkMPÞ�OQJgbcR�OZG�OQULKNnbmR'MPÞ\G�UgKPÛ�GSKðUWV�OQJgpWR�bmMP[�Û�G*UgV_pWbmpTJLÝanrMPGSlSß A\UgKðGSè�JLOZÙ
H\fmGWt	JÚ^ah�d%{0zTy��ÜOQJg`�Þ�bmR\G î bkMPÞ sÚX � h�l4JLR\ÛDz #�×
�	ü'
 `�UWl�MPl°R�U�OQUgKPGÈMPÞBJLRÜh°^%$ q ��fQt?JLR\ÛþMPÞ�bclEH�KPbc`SGQbcl
GIèrH.GS`SMPGSÛ!MPU_Û�KPULH?ß.A\UgK�lNUWOQG�`SUWOQOQGIKP`�bcJgf�Û\JLM³JeÝuJLlNG½l�n]l�Ù
MPGSOQlSt�bkM½bml�R�U î HiUglNlNbmÝ\fcG_MPU!H\bmR�MPÞ\G î Þ�UWfmG_bcR�Û�GIè�bcR�MPÞ�G
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A�bcpg[�KPG!ya| ç Þ\G_MPÞ]KPG�GEUgKPÛ�GIKPbcR�pWl	VÃUgK½H.UWbcRTMPl	bcR4MPÞ�G_M î UgÙ>Û�bcOQGSR�lNbcUWR\Jgf?l�HBJg`�Ggß

OwJgbmRþOQGSOQUgKNn�MPU�KPGSÛ�[\`SGÈï�d�e�`SUWl�M�ßia�U î GSjTGIK�ti`SUWRTjTGSR�ÙMPbcUWR\Jgf�Û�bcl��rÙ¨ÝBJglNGSÛÿbmR�Û\GIè]GSl!JLKPGQR�UgM!`�Jg`³Þ�Gw`SUWR�lN`�bmUW[�l!Jgl
MPÞ�GSnþÛ�U�R\ULM�UgH�MPbcOQbmò�GQUWRíMPÞ�GQ[]MPbcfcbmò�JeMPbcUWRíUWV �:s�`�Jg`³Þ�GWß
ü�fmMPÞ�UW[�pWÞ�MPÞ�G�H.GSKPVÃUgKPOwJgR�`SGEpWJgbcR4bcl½Jg`�Þ�bmGSjTGSÛ4ÝanðKPGSÛ\[�`IÙ
bcR�p!ï�d�e KPG�JLÛ\l�JgR�Û î KPbkMPG�lStrbmM�Þ\Jgl
R�UgMYÝiGSGSR�OwJLè]bmOQbcòSGSÛ�ßç UûV¢[]KNMPÞ�GIKðbmOZH�KPU�jTG�HiGIKPV¢ULKPOwJgR�`�Ggt
bmMwbclwbmOZH.UgKNM³JgRTMwMPU
OwJ �TGíG�k.G�`IMPbmjWGþ[�lNGûUWV°MPÞ�G��:sÿ`�Jg`³Þ�G�lSß�XYUWR�lNbmÛ\GIK�MPÞ�G
^ah�d A�bkKPG_z�E���� î G_[�lNG�Û4bmR4Ug[�K�GIèrH.GSKPbmOQGSRaMPl
VÃUgK�GSè�JLOZÙH\fcGgt0J �0v�`�Jg`³Þ�G4Þ�bmMÈbcR�`S[]KPlZJLÝ.UW[]Mws�H�KPUr`SG�lNlNUgKZ`SfcUa`0�]lSt
î Þ�bcfcGEJ/��s�OQbclNl�bcR�`S[�KPl�OQUgKPG�MPÞBJLRív��!H�KPUr`SG�lNlNULK½`�fmUr`��]l
î Þ�G�RþÛ\JLM³J4bml_KPG9CT[\bkKPG�ÛËMPU�Ý.GZVÃGSMP`³Þ�G�ÛþVÃKPUWOólNfcU î GIKEÝ\[]MfÂJLKPpgGSK	`�JLHBJg`SbmMonb�	ü'
ÿßBïoR�Û�G�GSÛitBUgH�MPbcOZbcòSbcR�pwMPÞ�G°[]MPbcfmbcò�JLÙ
MPbcUWRDUWV ��sþ`�Jg`³Þ�G*bmlðlNUWOZG î Þ\JLMðlNbmOQbcfcJLKðMPUÜUgH�MPbcOQbmò�bmR�pMPÞ�G�[]MPbcfmbcò�JLMPbcUWR�UWV.�	ü'
 MPUQMPÞ�G�Û�bml��rÙ¨ÝBJglNG�Û*F_×?
û^ußBïoR]Ù
Û�GSè]GSl�MPÞ\JLM�Þ\J�jWGEÝiGSGSR�Û�G�lNbmpWR�G�Û�MPUQGIèrH\fcUWbkM	lNOwJgfcfmGSK	Ý\[]M
O![�`�ÞþV}JLl�MPGSK_`�Jg`³Þ\G!OQGSOQUgKNnËJLKPG!lPJgbcÛËMPUwÝiG!`�Jg`�Þ�GÈ`SUWR]Ù
lN`�bmUW[�lSß ��b �TG4MPÞ�G�Û�bml��rÙ¨ÝBJglNG�Û'bcR�Û�GSèrG�l î Þ�bc`³Þ<HBJgpWG4MPÞ�Gl�MNKP[�`SMP[]KPGZbcRTMPU�z�f�UgK E f Ý\fcUr`��]lEÛ�[\GÈMPU4MPÞ�G î J�nþÛBJeM³JÝ\fcUr`��]l�JLKPGþKPG�JgÛ#VÂKPUWO Û�bcl��.t�`�Jg`�Þ�Gí`�UWR�lN`SbcUW[�l�bmR�Û\GIè]GSl
HBJgpWG°MPÞ�G°l�MNKP[�`IMP[�KPGEÝBJglNG�Û*UgR*`�Jg`³Þ\G°fcbmR\GSlSß ç Þ�bml�bcR�Û�G�GSÛ
Þ\Jgl:pWGSR�GSK³JeMPG�Û�KPGSR�G î GSÛ!bmRaMPGIKPGSl�MPl�bmR!Û�G�lNbmpWR�bcR�p_OZG�OQULKNnrÙÝBJglNG�ÛíJg[]è]bmfcbÂJeKNnËl�MNKP[�`IMP[�KPGSl�MPÞ\JLMEUgH�MPbmOQbcòSGðX � h�`Snr`�fmG�l
JgR�Û�OQGSOQUgKNn4l�HBJg`SGgß
ïoRéOwJgbmR2OQGSOQUgKNn÷bcR�Û�GIè]bcR�p�tÈÛ�bml��éï�d�e `SUWl�MíbclþR�U

fcUWR�pWGIKwJLR'UgH�MPbmOQbcò�JLMPbcUgR<HBJLK³JgOZGSMPGIK��
bcR�l�MPG�JgÛitYOZG�OQULKNn
Jg`S`�GSlNlStË`�JL`�Þ�GëOQbclNlNGSlStËMNK³JgR�lNfÂJLMPbmUWR fcUaU��WJLÞ\G�JgÛ Ý\[ k.GIK
ô ç ��×	õÜOQbclNlNGSl JgR�Û `�UWOÈHB[]M³JLMPbmUWR8Ý.G�`SUWOQG MPÞ�G OwJgbmR
`�Ugl�MPlSß ç K³JgÛ�bmMPbmUWR\Jgf_Û�bml��rÙ¨ÝBJglNG�Û MPGS`�Þ�R�b Ca[�GSlÜô}Ggß p�ßmt�×(j�Ù
MNKPG�GSl�õ³t î Þ�bmfcGZJLH�H\fcbm`�JLÝ\fmGWt�JeKPGÈfcJLKPpWGSfmn*Û�GSlNbcpWR�GSÛËMPU�OQbmR�ÙbcOQbmò�GZï�d�e�`�Ugl�M�t î Þ�bc`³ÞûJLKPGZR�U�fcUgR\pgGSK�JLRíUgH�MPbcOQbmò�JLMPbmUWRbclNlN[�G0bcR�OwJgbmR!OQGSOQUgKNnEl�n]l�MPGSOQlSß�ü�l?lN[�`�ÞitLMPÞ�GSnEV¢JgbcfmG�Û°MPU
GSèrÞ\bkÝ\bmM�MPÞ\G�ÝiGSR�GSñ�MPl�MPÞ\JLM�MPÞ�GSn4JLKPGEÛ�G�lNbmpWR�G�Û�VÃUgK�ß[a�U î ÙGSjWGSK�t�Jgl�X � h `In]`SfcGZJgR�ÛíOQGSOQUgKNnË`�Jg`³Þ�G!KPG�JgÛþbcOÈH\KPU�jTG
Û]K³Jgl�MPbc`�JgfcfknTt�MPÞ�GE× j Ù¨MNKPG�G_H�KPU�jTGSÛ�MPUZÝ.GE`�Jg`³Þ�G°`�UgR\lN`SbcUg[\l
JgR�Ûën]bmG�fmÛ÷pgUrUrÛ#H.GSKPVÃUgKPOwJgR�`SGWß%ïoR÷V}Jg`IM�t°bkMËÞBJLlËÝ.GSG�R
lNÞ�U î R!MPÞ�G0MPÞ\G0H.GIKPV¢UgKPOQJgR�`�GYUWV]MPÞ\GY× j Ù¨MNKPG�GYbcl:R�U�fcUWR�pWGIKbcR�V¢GIKPbcULK�MPÞBJLRZMPÞ�G ç Ù¨MNKPG�G�êkv�y�ì>t î Þ\bm`�ÞZGSjTUgfmjTGSÛQVÃKPUgO�ü,n �
ç KPGSG�l?JgR�Û°×
Ù¨MNKPG�GSl�JgR�Û î Jgl?Û�G�lNbmpWR�G�Û°l�H.G�`Sbmñ\`�JgfcfknEV¢ULK?MPÞ�GOwJgbmR�OQGSOQUgKNn4bmR\Û�GIè]bcR�p�ß
ç Þ�GûX½^a× j Ù¨MNKPGSGDê s��eì¨t	`�JgfmfcGSÛ#X
Jg`³Þ\Gû^aGSR\lNbkMPbmjTGË× j Ù

MNKPG�GgtBbml�JQjgJLKPbÂJLRaM�UWV�× j Ù¨MNKPGSG�l½MPÞ\JLM�l�MPUgKPGSl�Jgfmf?MPÞ�G�`³Þ�bcfmÛ
R�UrÛ�G�lYUWV?JgRTnwpWbmjWG�R�R�UrÛ�G�`�UgRaMPbmpW[�UW[�lNfmnWt\JLR\Û`�TG�GIH\l
UWR�fkn
MPÞ�G4JgÛ�Û]KPG�lNlÈUWV�MPÞ�G�ñ�KPl�MZ`³Þ\bmfcÛÚbcRÚG�Jg`³Þ<R�UrÛ�Gíô}lNG�G�A�bcpgÙ
[]KPG �Wõ³ß ç Þ�GíKPG�l�M*UWV�MPÞ�GÜ`³Þ�bcfmÛ�KPGSRë`�JgR ÝiGûVÃUW[�R\Û Ýan
JgÛ�Û�bcR�pÈJgRðU�k.lNGIMYMPU�MPÞ\JLM
JgÛ�Û]KPG�lNlSß
^abmR\`SG�UWR�fmnwUWR�G�`³Þ�bcfmÛ
H.UWbcRTMPGIKEbcl�l�MPUgKPGSÛþGSèaHBfmbc`SbmMPfknTt.MPÞ�GÈ[]MPbcfmbcò�JLMPbcUgRþUWV0Jð`�Jg`�Þ�G
fcbmR\G�bcl�Þ�bcpWÞiß0X½^a×(j�Ù¨MNKPG�GSl�lN[]H�HiULKNM�bcR�`SKPGSOQGSRTM³Jgf�[�H.Û\JLMPGSl
bcR�J î J�n4lNbcOZbcfÂJeK�MPUZ×(j�Ù¨MNKPG�GSlSßa_JLlNÞ�Ù¨ÝBJglNGSÛëOZGSMPÞ�UrÛ�l*JLKPGíjTGSKNn GIýw`SbcGSRTMËVÃUgK�GSè�JL`SM
OwJLMP`³Þ CT[\GIKNnWtíÝB[]M OwJ�n H.GSKPVÃUgKPO H.UrULKPfmn V¢UgK K³JgR�pWG
Ca[�GSKPbmG�lSßÚïoRëê E�ì>t0ÝBJglNGSÛ'UWRëêkv9�eì¨t î G4H�KPUgH.UWlNGSÛDJþ`�Jg`�Þ�G
`�UgR\lN`SbcUg[\l4× j Ù¨MNKPGSGþ`�JLfcfcGSÛ MPÞ�G a�×
Ù¨MNKPGSG*MPÞ\JLM�bcR�`SUgKNH.UgÙ
K³JLMPGSl?MPÞ�G�`�UgR\`SGIH\M�UWV]Þ\JglNÞ�bcR�p�bmR�bkMPl�fcG�JgV]R�UrÛ�G�MPU	lN[]H�H.UgKNM
V}Jgl�M4GIè�Jg`IM4OQJLMP`�Þ JgR�Û K³JgR�pWG CT[\GIKPbcGSlíô}lNG�GNA:bcpW[]KPGÜxWõ³ß
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A�bmpW[]KPGK�r| ç Þ�GÈX½^r× j Ù¨MNKPG�Ggß

h�R�fmbl�TG�êkv��Lì¨t î G�GSèrH\fmUWbmM?MPÞ�G0`�Jg`³Þ�G0fmbcR�G0lNbmò�GYJLl?MPÞ�G�Ý\[\`��TGIMlNbmò�GÈJgR�ÛËl�Ca[�G�GSòSG!bmRþJgl�OwJgRTn . Y���&=t����! #"éJgl	HiUglNlNbmÙ
Ý\fmGðMPU*KPG�Û�[�`�Gð`�Jg`³Þ�G�OQbmlNlNG�lSß ç Þ�GðH.GSKPVÃUgKPOwJgR�`SG�l�MP[�Û]n
lNÞ�U î l�MPÞ\JLM
MPÞ�G6a�× H�KPU�j]bcÛ�GSl�jTGIKNnðV}Jgl�M½lNG�JLKP`³Þ�VÃUgK�Ý.UgMPÞGIè�Jg`IMÈOwJLMP`³Þ'JgR�ÛÚK³JgR�pWGbCa[�GIKPbcGSlSßûï6MZbclZJË`�UgOZH�KPUWOQbclNG
Ý.GIM î G�GSR�MPÞ�G�V}Jgl�M�K³JLR\Û�UWO Jg`�`SGSlNl�H�KPU�j]bmÛ�G�Û�Ýrn�Þ\JglNÞ�bcR�p
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