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R8G�I
jkj _ P:l3T�I�R8CFT�BDG Znm R8]�KHGWbpoqbDgpeqR8T
r BDC?sHO�e Z gDRDtHM Y upv3w8xDy
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m KWR­R \ bpofUWI�efbpG¾bD¿cC
bDsLefoqR­]^bpC
VLUWI�eÀGWg@BDG Z ]^bpCiC?UHGLef]SBJI�eqbpGHT�I�R8]�KHGHbpoqbDgDlNKLBDT�s&RSR8GÁT�KHBJV&R Z VHO�R Z bpCiefGHBDG�I�oql
s:lNI�KHRi]�KHBDoÀoqR8GWgDR8T;V&bpT�R Z s:lÂUHT�RSO�CFbDsLefofeqIal¾BDG Z `�eqO�R8oqR8T�T;]^bpGHGWR8]^I�e \ eqI�lÁI�b I�KHRiGWRSI�`¶bDO�d=ÃQÄ´GÂO�R8]^R8G�I�lDR8BJO�TSt
Å UHBDofeqIal�Æ¡bD¿¯Æ�T�RSO \ ef]^R�VHO�b \ efT�eqbpG@I�bFT�UWVHV&bDO�I Z efT�I�O�efsLUWI�R Z t�O�R8BDo�Æ¡I�efC
R;C­UHoqI�efCFR Z efB�BJVLVLofef]SBJI�eqbpGLTc¿¤bDO�C
bDsLeÀoqR[ULT�RSO�T
KHBDT¶R8C
RSO�gDR Z BDTkBDGÇBJO�R8B­bD¿�CFB§È�bDO	I�R8]�KLGWbpoqbDgpef]SBDo=¿¤b:]SUHT;É¤RDÃÊgWÃqtHT�RSRÌË w^Í Æ�Ë Î Í¤Ï Ã.M¾bpT�IkbD¿ªI�KWR;T�bpoÀUWI�eqbpGHT.VHO�bDV&bpT�R Z
I�K:UHTk¿¤BJO	O�R8oqlibpGÇIa`cbFdDRSlÇBDT�T�ULC
VHI�eqbpGHTkBJs&bpUWIkI�KWR6GWRSIa`cbDO�d@efGH¿¯O�BDT�I�O�UH]^I�UWO�RDÃ2Ð2eqO�T�IStWI�KHR�GHRSI�`¶bDO�d@eÀGW¿¯O�BDT�I�O�UH]<Æ
I�UWO�R[KHBDTcVHO�R Z RSI�RSO�CiefGWR Z efG�I�RSO�]^bpGHGHR8]^I�e \ efI�lDt3R^Ñ3]SoÀU Z efGWg;¿ÒBDefofUHO�R�bD¿ªGWRSIa`cbDO�dQ]^bpC
V&bpGWR8G�I�T8t3e¡ÃÊRDÃqt:efGH¿¯O�BDT�I�O�UH]^I�UWO�R
GWb Z R8T[R8eqI�KWRSO;O�R8CiBDefGÁT�I�BJI�eqbpGHBJO�l¾bDO6C
b \ RQefGÁBQVLO�R Z ef]^I�BJsLofR?¿ÒBDT�KHeqbpG�É¤RDÃÊgWÃqt¥BDT�efG¾B"ofb�`	Æ¡R8BJO�I�KWÆ¡bDO�sLeqIFÉÒÓ�ÔkÕ Ï
T�BJI�R8ofoÀeqI�R?]^bpGHT�I�R8ofofBJI�eqbpG Ï Ã6P:R8]^bpG Z t=I�KHR­GWRSIa`cbDO�d¾efGW¿¤O�BDT�I�O�UH]^I�UWO�R6KHBDT�T�UWÖQ]SeqR8G�I�]SBJVLBD]SeqIalnI�b"T�BJI�efT�¿¯l \ eqO�I�UHBDoÀoql
BDofo	I�O�B�ÖQ] Z R8CFBDG Z T
¿¤bDOQGHRSI�`¶bDO�d×O�R8T�bpUHO�]^R8TSÃ m KWR8T�R¾I�`¶bØBDT�T�UHC
VHI�efbpGHTFT�RSO \ R¾I�bºVLULT�K Å UHBDofeqIal�Æ¡bD¿¯Æ�T�RSO \ ef]^R
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efT�T�UWR8T�I�b§`¶BJO Z I�KHR?V&RSO�eqV0KWRSO�l@bD¿�I�KWR­GHRSI�`¶bDO�d0tªT�V=R8]Se � ]SBDofoql@I�KWR­`�eqO�R8oqR8T�T�KWbDVNs&RSI�`¶RSR8G¾I�KHR­GWRSIa`cbDO�dnefGW¿¤O�BDT´Æ
I�O�UH]^I�UHO�R�BDG Z I�KWR�C
bDsLefoqR�UHT�RSO8Ã��4KHefoqR�I�KHR8T�R�BDT�T�UHC
VHI�eqbpGLT.CFeqgpK�I.s&R�O�R8BDT�bpGHBJsLoqR[efGFI�KHR[]^bpG�I�R^Ñ:I�TkbD¿ª]^R8oÀofUHofBJO
I�R8oqRSVLKHbpG�l­bDO.C
bDsLeÀoqR¶eÀG�I�RSO�GHRSI�`¶bDO�d:eÀGWgWtpI�KWRSl'BJO�R�GWbDI \ BDofe Z ¿¤bDO.C?ULoqI�efKWbDV
C
bDsLeÀoqRc`�eqO�R8oqR8T�T�GHRSI�`¶bDO�d:T8Ã¢Ä´G
T�UH]�K
GWRSIa`cbDO�d3TSt¢I�KWRSO�RieÀT;GWb � Ñ3R Z tª`�efO�R Z efGW¿¤O�BDT�I�O�UL]^I�UWO�RDÃ Y ofo�GWb Z R8TSt�efGL]SofU Z efGHgQT�`�efI�]�KWR8T6BDT�`cR8oÀo�BDT6R8G Z V=bpeÀG�I�T
É¤V&bpT�T�R8T�T�efGWg;GWb6T�`�efI�]�KHefGHg[]SBJVLBJs0efofeqI�eqR8T Ï tp]^bpCFC?ULGHef]SBJI�R \ efB�`�eqO�R8ofR8T�T2ofefGWd3T2BDG Z C
b \ R�BDoqbpGWg;I�O�B§È�R8]^I�bDO�eqR8T.I�KHBJI
BJO�RiGHbDI6GWR8]^R8T�T�BJO�eÀoql¾V0ofBDGHGWR Z efGÂB ZW\ BDGH]^RDÃ m KWRFUHGWVHO�R Z ef]^I�BJsLoqR'C
b \ R8C
R8G�I?bD¿	T�`�eqI�]�KWR8T6efC
V0ofeqR8T[I�KHBJI�GWb Z R
efG�I�RSO�]^bpGHGWR8]^I�e \ eqIal BDG Z ofefGWd@VHO�bDV&RSO�I�eqR8T?É¤RDÃÊgWÃqtª]SBJVLBD]SeqI�lDt&RSO�O�bDO�O�BJI�R Ï ]SBDGHGWbDI[s&R�VHO�R Z RSI�RSO�CFefGHR Z Ã m KWRSO�RS¿¤bDO�RDt
efG"C­UHoqI�efKHbDVÇCFbDsLefoqR�`�eqO�R8oqR8T�T	GWRSIa`cbDO�d3TSt Å UHBDofefI�l�Æ¡bD¿ÀÆ�T�RSO \ ef]^R?efT�T�UWR8T	]SBDGLGWbDI�s&R;]^bpG � GWR Z I�biI�KWR�ofBDT�I�KHbDV sLUWI
efGHT�I�R8B Z V&RSO \ B Z R[I�KHR6R8G�I�efO�R6GWRSI�`¶bDO�d=Ã

M¾UHofI�efKWbDV CFbDsLefoqR¾`�eqO�R8oqR8T�TiGWRSIa`cbDO�d3T"BJO�RÂBØVHO�BD]^I�ef]SBDo�BJVHVLO�bpBD]�K I�b�VHO�b \ e Z efGWgºoqb§`	Æ�]^bpT�ISt[O�BJVLe Z oql�Æ
Z RSVLofb�lpBJsLoqRDt0T�R8oq¿¯Æ¡bDO�gpBDGHe��8efGHgFGWRSI�`¶bDO�d3TSt0GWR8]^R8T�T�BJO�lÇ¿¯bDO[]^bpCFC­UHGHef]SBJI�eqbpGLT�efG"T�efI�UHBJI�eqbpGHT	`�KWRSO�R6GWbieÀGW¿¯O�BDT�I�O�UH]<Æ
I�UWO�RilDRSI?R^ÑWefT�I�T�bDO?`�KHRSO�RFI�KWRQR^Ñ3efT�I�efGWgnefGH¿¯O�BDT�I�O�UH]^I�UWO�R
KHBDT?s&RSR8GºT�R \ RSO�R8oql Z BDCFBJgDR Z Ã��[T�RQbD¿¶I�KLefT6Ial�V&RibD¿
GWRSIa`cbDO�d
efGL]SofU Z R8T¥sLUWI�efT�GWbDI�oÀefCFeqI�R Z I�b�]^bpCFC­UHGHeÀ]SBJI�eqbpGHT2¿¤bDO�I�BD]^I�ef]SBDoLCFBDGHR8U \ RSO�efGWg;BDG Z T�I�O�BJI�RSgpef]	V0ofBDGHGHefGHg
bpG¾I�KWR�sLBJI�I�ofR � R8o Z t0¿¯bDO[R8C
RSO�gDR8GH]^lnO�R8ofeqRS¿�efG¾BDG¾BJO�R8B@B��Qef]^I�R Z s:l BQGHBJI�UHO�BDo Z eÀT�BDT�I�RSO8t=BDG Z ¿¤bDO � R8o Z T�I�U Z eqR8T
]^bpG Z UL]^I�R Z s�lÇB
I�R8BDCEbD¿¢T�]SefR8G�I�efT�I�T�efG"B'O�R8C
bDI�R?oqb:]SBJI�efbpG�Ã�Ä£GnCFBDG�l@bD¿¢I�KWR8T�R�T�efI�UHBJI�eqbpGHTSt3I�efCFR8oqlQBDG Z BD]S]SU3Æ
O�BJI�R­O�R8]^R8eqVHI�bD¿.C­UHoqI�eqVLofR;I�l:V=R8T[bD¿�efGH¿¯bDO�CiBJI�eqbpG I�O�BDGLT�CFeqI�I�R Z BD]^O�bpT�T[I�KWR­GWRSI�`¶bDO�d¾]SBDGNC
R8BDGNI�KWR Z e
	&RSO�R8GH]^R
s&RSI�`¶RSR8Gnofef¿¯R�BDG Z Z R8BJI�KªÃ�ÐWbDO�R^ÑWBDC
VLoqRDtHeÀGÇI�KWR;sLBJI�I�oqR � R8o Z tWT�eqI�UHBJI�eqbpGLBDo�B8`kBJO�R8GWR8T�T�efGW¿¤bDO�CFBJI�eqbpG Z efT�I�O�eqsLUWI�R Z
BDC
bpGWg']^bpC?sLBJI�BDG�I�T�]SBDGQs&R[UHT�R Z I�b­V0efGWV&bpefG�I�¿¯O�efR8G Z oql'BDG Z KWbpT�I�efoqR�¿¯bDO�]^R8T��HefGiB Z efT�BDT�I�RSO¶BJO�R8B3tWVLBJI�eqR8G�I \ eqI�BDo
T�eqgpGLT6BDG Z CFR Z ef]SBDo�efCiBJgDR8T6I�O�BDGHT�CFeqI�I�R Z ¿¤O�bpC I�KHR � R8o Z I�b¾B KWbpT�VLeqI�BDo�]SBDGºs=RQUHT�R Z ¿¤bDO�O�R8CFbDI�R Z efBJgpGHbpT�efT
BDG Z O�BJVLe Z I�O�R8BJI�CFR8G�I[bD¿�efG�È�UWO�eqR8T8Ã m bQs&R6R
	=R8]^I�e \ R­efG I�KWR8T�R?]^O�eqI�ef]SBDoªT�efI�UHBJI�eqbpGHTStLI�KWR�GWRSIa`cbDO�d C­UHT�I�s&R6BJsLoqR
I�b T�UWVLV=bDO�I�BJVHVLoÀef]SBJI�eqbpGHT[I�KHBJI�O�R Å UHeqO�R­O�R8BDo�Æ¡I�eÀC
R
efG�I�RSO�BD]^I�eqbpGHTStªCFBDG�l�Æ¡I�bJÆ�CFBDG�l Z R8oÀe \ RSO�lDtªBDG Z I�O�BDGHT�V=bDO�I[bD¿
\ bpef]^RDt \ e Z RSbWt�efCFBJgDR8TSt¥BDG Z bDI�KWRSO6¿¤bDO�CFT�bD¿ Z BJI�B3ÃFMNBDG�lNbD¿¶I�KWR8T�RiBJVHV0ofef]SBJI�eqbpGHT Z R8CiBDG Z KHeqgpKNI�KWO�bpUHgpKWVLUWI
BDG Z KLB \ R�oqb§` I�bpoqRSO�BDGH]^R6¿¤bDO Z R8ofB�lDtJÈ�efI�I�RSO8tHoqbpT�TStHBDG Z ]^bDO�O�UWVLI�eqbpGÇbD¿¢eÀGW¿¯bDO�CFBJI�eqbpG�Ã

Ä£G­I�KHefT¢VLBJV&RSO8tJ`¶R�B ZHZ O�R8T�T¥I�KHR¶VLO�bDsLoqR8C bD¿ Å UHBDofefI�l�Æ¡bD¿ÀÆ�T�RSO \ ef]^RkVHO�b \ efT�eqbpG­efG'C?ULoqI�efKWbDV'C
bDsLefofRc`�efO�R8oqR8T�T
GWRSIa`cbDO�d3TSÃ Y GHRSI�`¶bDO�d��ÞT@BJsLefoÀeqI�l I�b�VHO�b \ e Z R B�T�V&R8]Se � R Z Å UHBDofeqIal bD¿;T�RSO \ ef]^R"s&RSIa`cRSR8G B�T�RSIFbD¿�R8G Z V=bpeÀG�I�T
Z RSV&R8G Z T�UWV&bpGÂI�KWRiefGLKWRSO�R8G�I6V&RSO�¿¯bDO�CFBDGH]^RFVHO�bDV=RSO�I�eqR8TFÉ¤RDÃÊgWÃqt Z R8ofB�lDt¢I�KHO�bpUWgpKWVLUHISt¥oqbpT�T�O�BJI�RDt2RSO�O�bDO?O�BJI�R Ï bD¿
I�KWRÁofefGWd3TFBDG Z GWb Z R8TStkI�KWRNI�O�B�ÖQ]NoqbpB Z `�eqI�KHefG×I�KWR¾GWRSIa`cbDO�d0t[BDG Z I�KHR¾]^bpG�I�O�bpo�BDoqgDbDO�eqI�KHCiTFbDV&RSO�BJI�efGWgØBJI
Z e
	&RSO�R8G�IQofB�lDRSO�TQbD¿6I�KWR¾GHRSI�`¶bDO�d0Ã�� efO�R8oqR8T�TQI�O�BDGHT�CiefT�T�eqbpGLT
CFB8l×s&RNB ZW\ RSO�T�R8oql×B�	&R8]^I�R Z s:l I�KWR Z eÀT�I�BDGH]^R
s&RSI�`¶RSR8G"I�KWR�R8G Z T¶bD¿¥I�KWR;ofefGWd=t�bDs0T�I�BD]SoqR8T	efG@I�KWR�R8G \ eqO�bpGHC
R8G�ISt:R^Ñ3I�RSO�GHBDoÀoqlFgDR8GWRSO�BJI�R Z GWbpefT�RDt3bDO�efG�I�RSO�¿¤RSO�R8GH]^R
]SBDUHT�R Z s�l
bDI�KHRSO.I�O�BDGHT�CFefT�T�efbpGHTStpBDG Z KWR8GH]^R�I�KWR Å ULBDofeqI�l É¤RDÃÊgWÃqtW]SBJVLBD]SeqIalDtWT�eqgpGHBDo�Æ¡I�bJÆ�GHbpefT�R�O�BJI�efb Ï bD¿ªB6`�efO�R8oqR8T�T
ofefGHd¾efT?BJVHI6I�bns&RiKLeqgpKHoql \ BJO�eÀBJsLoqRDÃQM¾bDO�RSb \ RSO8t�I�KWRiR8G \ eqO�bpGHC
R8G�I�BDo.]^bpG Z eqI�eqbpGHT;eÀG��0UWR8GH]SeÀGWgÇI�KWR Å UHBDofeqIalNbD¿
BÂ`�efO�R8oqR8T�T
ofeÀGWdºBJIiBÂV0BJO�I�ef]SUHofBJO
V&bpefG�I
efG�I�efC
R¾BJO�RnGWbDIFofefdDR8oqlºI�b�s&R"d3GWb�`�G×]^bpC
VLoqRSI�R8ofl bDO@efG B ZW\ BDGH]^RDÃ
m K:UHTSt�I�KHR UHGWVHO�R Z ef]^I�BJsLefofefI�lNbD¿[ofeÀGWd Å ULBDofeqI�lØBDG Z T�`�efI�]�K BDG Z R8G Z V=bpeÀG�I­C
bDsLefofefI�lºCFBJdDR8TFI�KWR"VHO�bDsLofR8C bD¿
Å UHBDofeqIal�Æ¡bD¿¯Æ�T�RSO \ ef]^R;VHO�b \ eÀT�eqbpG Z e�Ö@]SUHoqISÃ

Y ]^bpC
VHO�R8KWR8GLT�e \ R�BJVHVHO�bpBD]�KiI�b Å UHBDofeqIal�Æ¡bD¿¯Æ�T�RSO \ ef]^R�VLO�b \ efT�eqbpGQefG@C?UHofI�efKWbDViC
bDs0efoqR�`�efO�R8oqR8T�TcGWRSI�`¶bDO�d3T
efG \ bpo \ R8TªB Z BJVLI�e \ R.]^bpG�I�O�bpo�BDoqgDbDO�eqI�KHCFT&bDV&RSO�BJI�efGHg�BJI�CFBDG�l[ofB�lDRSO�TSt�¿¯O�bpC»I�KWR�I�O�BDGLT�]^R8e \ RSO�T�I�b�I�KWR�BJVHVLofeÀ]SBJI�eqbpGHTSÃ

v



Ô \ R8G
eÀG?T�eÀC
VLoqR¶T�eqI�UHBJI�eqbpGLTStD]^bpG�I�O�bpo3bD¿ Å UHBDoÀeqI�l6bD¿=T�RSO \ ef]^RkCFB8l?s=R¶O�R Å UHeqO�R Z BJI�C?ULoqI�eqVLoqR¶ofB8lDRSO�TSÃ�ÐWbDO�R^Ñ3BDCFVLoqRDt
efGÂB"GWRSIa`cbDO�dN`�eqI�KÂT�I�BJI�eqbpGHBJO�lNGWb Z R8T;BDG Z `�eqI�KÁGWb"I�O�B�ÖQ]FR^Ñ3]^RSVHI�¿¯bDO�B"T�efGWgpoqR
T�R8T�T�eqbpGÁs&RSI�`¶RSR8GºBÇVLBDeqO;bD¿
R8G Z V&bpefG�I�TSt¢eqI�CFeqgpK�I6s&RFI�KWRQ]SBDT�RQI�KLBJI?GWbpGWRibD¿	I�KWRiR^ÑWefT�I�efGHg"VLBJI�KHT6s&RSIa`cRSR8G I�KWRiIa`cbNR8G Z V&bpefG�I�T;T�BJI�efT � R8T
I�KWRÁT�R8T�T�efbpG �ÞTQT�RSO \ eÀ]^R¾O�R Å UHeqO�R8C
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m KWR;O�bpoqR;bD¿¢BiT�`�eqI�]�K CFB8l"]�KHBDGWgDR Z UHO�efGWg
]SofUHT�I�RSO	O�RS¿¯bDO�CFBJI�eqbpG�Ã

r bpGHGWR8]^I�e \ eqIal s&RSI�`¶RSR8GÂI�`¶b B Z È�BD]^R8G�I6]SofULT�I�RSO�T�efT[VHO�b \ e Z R Z I�KWO�bpUWgpKNbpGWR'bDO6C
bDO�R�9 �	,��M*F�:��� ���!�"� ��� �
É�����T Ï Ã Y \ efO�I�UHBDo2gpBJI�RS`kB8lºefT�BDG�BJgDgDO�RSgpBJI�eqbpGØbD¿¶bpGWRFbDO?CFbDO�R �?���",;s&bDO Z RSO6T�`�eqI�]�KÂV0BDeqO�TStªR8BD]�K�bD¿k`�KHeÀ]�K
]^bpGHT�eÀT�I�T�bD¿LI�`¶b[s&bDO Z RSO¢T�`�eqI�]�KWR8T¢efG Z e
	&RSO�R8G�I¥]SofUHT�I�RSO�TSÃ m KWR.s&bDO Z RSO¥T�`�efI�]�KWR8T2]^bpGHT�I�efI�UWI�efGWg[B \ eqO�I�UHBDo�gpBJI�RS`¶B�l
C­UHT�I�s&R�]^bpGLGWR8]^I�R Z Ã Y ofo�O�bpUHI�R8T�s&RSI�`¶RSR8GNI�`¶b@]SoÀUHT�I�RSO�T�C?UHT�I�VLBDT�T�I�KWO�bpUWgpK¾B \ eqO�I�UHBDoªgpBJI�RS`¶B�lN]^bpGHGHR8]^I�efGWg
I�KWR8T�R[]SofUHT�I�RSO�TSÃ Y s&bDO Z RSO�T�`�eqI�]�KiCFB�l
VLBJO�I�ef]SeqV0BJI�R�efG �SRSO�bWt:bpGWRDt�bDO¶C­UHoqI�eqV0oqR \ eqO�I�UHBDo3gpBJI�RS`¶B�l:T8tHBJI.I�KWR[T�BDC
R
bDO Z e
	=RSO�R8G�I�ofR \ R8ofTSÃ¶Ä£G � gpUWO�R w t=T�`�eqI�]�KWR8TC>¥t�A=tO<�tLBDG Z @'¿¤bDO�C�B \ efO�I�UHBDo�gpBJI�RS`kB8l¾s=RSIa`cRSR8GN]SofUHT�I�RSO�TCEÌBDG Z
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G t2BDG Z T�`�eqI�]�KHR8T >�BDG Z#B ¿¯bDO�C B \ eqO�I�UHBDo�gpBJI�RS`kB8l s&RSI�`¶RSR8G ]SofULT�I�RSO�T H BDG Z I ÃÇÔ \ RSO�l \ eqO�I�UHBDo2gpBJI�RS`¶B�l
BD] Å UHeqO�R8T Z UHO�efGWg�I�KWR�]SofUHT�I�RSO�efGWg[VHO�b3]^R8T�TSt�B���� �M�kULGHe Å UWR¶BDCFbpGWg6BDofo \ eqO�I�UHBDo:gpBJI�RS`kB8l3TcefG­I�KWR	V0BJO�R8G�I�]SoÀUHT�I�RSO
bD¿2I�KWR6]SofUHT�I�RSO�T	I�KHBJI�I�KLefT \ efO�I�UHBDo&gpBJI�RS`kB8ln]^bpGHGHR8]^I�TSÃ

r bpGHGWR8]^I�e \ eqIal6s&RSI�`¶RSR8G'I�`¶b \ eqO�I�UHBDo�gpBJI�RS`kB8l3T.BD]^O�bpT�T�B�]SofUHT�I�RSO2efT¢O�RSVHO�R8T�R8G�I�R Z s:l?BL9 �	,��M*F�:�?� �	����É��[Ó Ï Ã
Y1\ eqO�I�UHBDo¢ofefGHd@O�RSVHO�R8T�R8G�I�T�B@GHR8eqgpK�s&bDO�O�R8ofBJI�eqbpGNs&RSI�`¶RSR8GÁI�`¶b \ eqO�I�UHBDo�gpBJI�RS`kB8l3T6efG¾I�KWR
T�BDC
R']SofUHT�I�RSO8Ã�ÄaI�efT
BDG BJgDgDO�RSgpBJI�efbpG�t0O�R8]SUWO�T�e \ R8oflDt:bD¿�oqb§`cRSO�Æ�oqR \ R8o \ eqO�I�UHBDo=bDO�VLK�l3T�ef]SBDo�oÀefGWd3T¶BDG Z"\ efO�I�UHBDo=gpBJI�RS`¶B�l:T8Ã
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m KWR�MNM � _ T�l3T�I�R8C)R8CFVLoqb�l3T BDUWI�bpGHbpC
bpUHT ]SofULT�I�RSO�efGWg�VHO�b:]^R Z UHO�R8TÇI�b BJgDgDO�RSgpBJI�R�GWRSI�`¶bDO�d»GWb Z R8T efG�I�b
oqbDgpef]SBDo�ULGHeqI�T[¿¯bDO6]^bpG�I�O�bpo�V0UWO�V&bpT�R8TSt&efGH]SofU Z efGWgFO�bpUWI�efGWg"BDG Z oqb3]SBJI�eqbpGÂCFBDGLBJgDR8C
R8G�ISÃ m KHR­O�R Å UHefO�R8C
R8G�I�¿¤bDO
]SofUHT�I�RSO�efGWgWt�BDG Z I�KWRSO�RS¿¤bDO�R�I�KWR[GHBJI�UWO�R	bD¿ª]SoÀUHT�I�RSO�efGHgWtpefT Z e
	&RSO�R8G�I Z RSV&R8G Z eÀGWg[UHV=bpGF`�KWRSI�KWRSO�I�KHR�GWb Z R8T�s&R8efGWg
]SofUHT�I�RSO�R Z BJO�RQR8G Z V&bpefG�I�T;bDO'T�`�eqI�]�KWR8TSÃ"ÐWbDO­R8G Z V&bpefG�I�TSt¥]SofULT�I�RSO�efGWg"VLO�b \ e Z R8T?BnT�`�efI�]�K�I�KLBJI?]SBDGØBD]^I­BDT­BDG
efG�I�RSO�¿ÒBD]^R�I�b?I�KWR[GHRSI�`¶bDO�diefGW¿¤O�BDT�I�O�UH]^I�UWO�RDÃ¢h[UHR�I�b'eqI�T�O�R8T�R8C�s0ofBDGH]^R�I�b­I�KWR�`cR8ofoqÆ¡d:GWb§`�Gi]^R8oÀofUHofBJO.BJO�]�KHeqI�R8]^I�UHO�R
bD¿k`�eqO�R8ofR8T�T[I�R8oqRSVLKWbpG�lDt�`¶Ri]SBDofo�I�KLefT�I�l:V&RFbD¿	]SofUHT�I�RSO�eÀGWg#
��"�	���
�:,
	2���M� �:�HÃÇÐWbDO­T�`�eqI�]�KWR8TSt¥]SoÀUHT�I�RSO�efGHg@R8GLBJsLoqR8T
T�UHCiCFBJO�e��8BJI�eqbpGÇbD¿ Z efT�I�BDG�I�eÀGW¿¯bDO�CFBJI�eqbpGÇBDG Z efT	]^O�UH]SefBDo�I�bFI�KHR6T�]SBDofBJsLefoÀeqI�lQbD¿¢bpUHO�T�l:T�I�R8C"Ã
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m KWR­VHO�eÀCFBJO�lÇbDs3È�R8]^I�e \ R'bD¿c]^R8ofo¥¿¯bDO�CFBJI�eqbpGÁefT�I�b@R8GLBJsLoqRDt�efGHT�bD¿ÒBJO�BDT;]^bpGHGWR8]^I�e \ eqI�lnV=RSO�CFeqI�TSt0R \ RSO�l¾R8G Z V&bpefG�I
I�b
s&R �6����� ���!� �;`�eqI�KÇB'T�`�eqI�]�K�Ã Y T�R8]^bpG Z BJO�libDsWÈ´R8]^I�e \ R;efT¶I�bFCFBDeÀG�I�BDefG@BDG"UWVHV&RSO¶s&bpUHG Z bpGQI�KHR�G:UHC?s&RSO¶bD¿
R8G Z V&bpefG�I�T	B�ÖQofeÀBJI�R Z `�eqI�K"BFT�`�eqI�]�K�tHeÀGÇbDO Z RSO�I�bioÀefCFeqI¶I�O�B�ÖQ]6]^bpGL]^R8G�I�O�BJI�efbpG�Ã

Y T"BØO�R8T�ULoqIQbD¿­B Z BJVHI�e \ R�oÀefGWd×]^bpG�I�O�bpo�VHO�b3]^R Z UWO�R8TÂÉÒGWbDI Z R8T�]^O�eqs&R Z efG I�KHefT@VLBJV&RSO Ï t�BDG4R8G Z V&bpefG�I
CFBDefG�I�BDefGHT�Bi]^bpG�I�efG:UHBDofoql�Æ�UWV Z BJI�R Z ofeÀT�I�bD¿�T�`�efI�]�KWR8T�`�eqI�K `�KHef]�K¾eqI�KHBDT[BD]S]^RSVHI�BJsLofR^Æ Å UHBDoÀeqI�l ]^bpCFC­UHGHeÀ]SBJI�eqbpG
ofefGHd:TSÃ	ÔcBD]�KNofefGWdÇKHBDT[B � �����('
*F�:� �	� � 9:�$
)���:,<t&`�KHef]�K ]^bpGHT�eÀT�I�T�bD¿ \ BDofUWR8T�¿¯bDO�ofefGHd;��� �M,�� �"*?�!���<t=RDÃÊgWÃqt&sLBDG Z `�e Z I�K
) w8vDy d�sLVLTSt&sLeqI´Æ¡RSO�O�bDO�Æ¡O�BJI�R ) wSu �+* Ã Y GNR8G Z V=bpeÀG�I[]�KWb:bpT�R8T6eqI�T�T�`�eqI�]�KÁB�ÖQofeÀBJI�eqbpGns0BDT�R Z bpGÁBQ¿ÒUHGH]^I�efbpG¾bD¿
I�KWR'ofefGWd Å UHBDofeqIal \ R8]^I�bDO8tªI�KWR­VLBJO�I�eÀ]SUHofBJO�¿ÒUHGH]^I�efbpG¾UHT�R Z s&R8efGWg@T�V&R8]Se � ];I�bÇI�KWR­R8G Z V&bpefG�ISÃ m KHefT�BDoÀoqb�`�T[R8BD]�K
R8G Z V&bpefG�I¢I�b6]�KWb:bpT�R	I�KWR�GHBJI�UHO�RkbD¿0eqI�T�B�ÖQoÀefBJI�eqbpG'ofefGWd=t Z RSV&R8G Z efGHg�UWV&bpG'eqI�T Å ULBDofeqI�l�Æ¡bD¿¯Æ�T�RSO \ ef]^R	O�R Å UHeqO�R8C
R8G�I�TSÃ

� KWR8G BDG×R8G Z V&bpefG�I
efTFBD]^I�e \ BJI�R Z t	eqIF`kBDeqI�TFULG�I�efokI�KHRnofefGWd Å ULBDofeqI�l \ R8]^I�bDO@¿¯bDO@GWR8BJO�s:lØT�`�eqI�]�KWR8TQefT
¿¤bDO�C
R Z BDG Z R^Ñ:R8]SUHI�R8T	BDG;�6����� ���M� �:�1��,��%���)
$�:��Ã m KHefT¶]^bpGHT�efT�I�TcbD¿¥B­KLBDG Z T�KHBJdDR[`�eqI�KQR8BD]�KÇbD¿¥I�KWR;T�`�eqI�]�KWR8TSt3efG
Z R8]^O�R8BDT�efGWg;bDO Z RSO�bD¿=VHO�RS¿¤RSO�R8GH]^RDÃ m KHRkKLBDG Z T�KHBJdDR�]^bpGLT�efT�I�T2bD¿&BDGFB�ÖQofeÀBJI�eqbpG'O�R Å UWR8T�I�T�R8G�I�s�l­I�KWR	R8G Z V=bpeÀG�I¢I�b
B;]�KHbpT�R8G
T�`�eqI�]�K�t�BDG Z B�O�R8T�V=bpGLT�R¶T�R8G�I�s:l?B;T�`�eqI�]�K
eq¿0eqI�BJgDO�RSR8T�I�b6BD]S]^RSVHI�I�KHR¶R8G Z V&bpefG�I2B�ÖQofeÀBJI�eqbpG�Ã Y T�`�eqI�]�K
Z b:R8T?GHbDI?T�R8G Z B O�R8T�V&bpGHT�RQef¿¶I�KHRQG:UHC�s&RSO?bD¿	R8G Z V&bpefG�I�T�BDoqO�R8B Z l�B�ÖQofefBJI�R Z `�eqI�KºefI�R^ÑW]^RSR Z T'B¾]^bpG � gpUWO�R Z
ofefCieqISÃ Y GFB�ÖQofeÀBJI�eqbpG
KHBDG Z T�KHBJdDR �´¿¤BDeÀofT�	;eq¿0R8eqI�KWRSO�bD¿&I�KWR�C
R8T�T�BJgDR8TceÀT2gpBJO�sLoqR Z bDO.I�KWR�T�`�efI�]�K Z b:R8T�GWbDI�BD]S]^RSVLI
I�KWR�R8G Z V&bpefG�ISÃ¥Ä´GiT�UL]�K@B�]SBDT�RDt3I�KWR�R8G Z V&bpefG�I.efGHeqI�eÀBJI�R8T�BDGWbDI�KWRSOkB�ÖQofefBJI�efbpGiKHBDG Z T�KHBJdDR�`�eqI�K
I�KWR[GWR^Ñ:I¶T�`�eqI�]�K
efGQeqI�T.ofeÀT�ISÃ m KWR�B�ÖQoÀefBJI�eqbpGFVLO�bDI�b:]^bpo0I�RSO�CFeÀGHBJI�R8TcT�UH]S]^R8T�T�¿ÒUHofoql­`�KWR8GQBDGQB�Ö@ofefBJI�eqbpGiO�R8T�V&bpGHT�R�eÀT�O�R8]^R8e \ R Z ¿¤O�bpC
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T�bpC
R?T�`�eqI�]�K�ÃcÕ[I�KWRSO�`�efT�R�I�KWR6R8G Z V=bpeÀG�I¶O�R8CFBDefGLT	UHGHB�ÖQofeÀBJI�R Z Ã
h[UHRÂI�b C
bDsLeÀofeqI�lDt[I�KWR Å UHBDofeqIal bD¿'I�KWR�oÀefGWd s&RSIa`cRSR8G I�KWRÂR8G Z V&bpefG�I"BDG Z eqI�T T�`�eqI�]�K CFB8l»]�KLBDGWgDR

]^bpG�I�efG�ULBDofoqlDÃ Ä£¿�I�KWR Å UHBDofeqIal gDb:R8T"s&R8oqb�` B�VHO�R Z RSI�RSO�CFefGHR Z I�KWO�R8T�KWbpo Z t�I�KWRÂR8G Z V&bpefG�IQT�I�BJO�I�T BJ¿¯O�R8T�K»BDG Z
R^Ñ3R8]SUWI�R8T�I�KWR	B�ÖQoÀefBJI�eqbpG­VHO�bDI�b3]^bpoHBDT Z R8T�]^O�eqs&R Z BJs&b \ RDÃ �ÂR�GWbDI�R	I�KHBJI�BDG'R8G Z V=bpeÀG�I2GWRSR Z GWbDI�s&Rks&RkB�Ö@ofefBJI�R Z
I�bØI�KWR��´s&R8T�I�	 É¤RDÃÊgWÃqt�]SoqbpT�R8T�I Ï V&bpT�T�eqs0oqR T�`�eqI�]�K BJIÇBDofo	I�efCFR8TSt	sLUWIFO�BJI�KWRSOQI�b bpGWRnI�KLBJIQV&RSO�CFefI�TFBºofeÀGWd bD¿
BD]S]^RSVHI�BJsLofR Å ULBDofeqI�lDÃ m KHefT Z R8T�eqgpGÂ]�KWbpeÀ]^R
`¶BDT6CiB Z RFefGNbDO Z RSO;I�b ]^bpG�I�BDefG�]^bpG�I�O�bpo�C
R8T�T�BJgDRFR^ÑW]�KHBDGWgDR8T?BDG Z
VHO�R \ R8G�I�I�KWO�BDT�KHefGWg'bD¿2B�ÖQofefBJI�efbpGHTSÃ

m KWR']^R8ofo¢¿¯bDO�CiBJI�eqbpGÁC
R8]�KHBDGLefT�C efGNM¾M � _ O�R8T�R8C�sLofR8T�I�KHR ��KLBDG Z b 	 	"C
R8]�KHBDGHefT�C efGN]^bpCFC
RSO�]SefBDo
]^R8ofofULofBJO[T�I�BDG Z BJO Z T8t=s0UWI Z e
	=RSO�T[eÀG¾T�efgpGHe � ]SBDG�I�O�R8T�V&R8]^I�TSÃ?Ð2eqO�T�ISt&efI[efT[R8G�I�eqO�R8oqlnR8G Z V&bpefG�I[efGLeqI�efBJI�R Z BDG Z ]^bpG3Æ
I�O�bpofofR Z BDT�bDVHV&bpT�R Z I�b ��C
bDsLefofR�BDT�T�efT�I�R Z 	"É �6PWMºt�Ë vDxDÍ¤Ï�Ï bDO ��C
bDsLefofR[efG Z RSV&R8G Z R8G�I�	@É Y M �kP=t�Ë v Î Í¤Ï Ã¶P3R8]^bpG Z t
eqI[BDofoqb�`�T�R8BD]�KÁR8G Z V&bpefG�I	I�bÇT�R8oqR8]^I[I�KWR­¿¤ULGH]^I�eqbpG"bD¿.oÀefGWdÇBJI�I�O�eqsLUWI�R8T�I�bÇUHT�R?eÀG'È�U Z gpefGWgFoÀefGWd Å UHBDoÀeqI�lDÃ m KHeqO Z t
eqI�BDofofb�`�T	¿¤bDO�]^bpG�I�O�bpoªbpG I�KWR6]^R8ofoªT�e �SRDÃ
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m KWR?]SofUHT�I�RSO�eÀGWgFVHO�b3]^R Z UWO�R8T�BDUWI�bpGWbpC
bpULT�oql"gDO�bpUWVNT�`�eqI�]�KWR8T[efG�I�bQ]SofUHT�I�RSO�T8t0]SofUHT�I�RSO�T�efG�I�bQT�UWV&RSO�]SofUHT�I�RSO�T�BDG Z
T�b�bpG�Ã m KHefT¢]^O�R8BJI�R8T�B�KHefRSO�BJO�]�KLef]SBDo�]^bpG�I�O�bpoWT�I�O�UH]^I�UWO�R¶I�KHBJI2R8GHBJsLoqR8T¢I�KWR	MNM � _ T�l:T�I�R8C-I�b;T�]SBDofR¶I�b;CFeÀofofeqbpGHT
bD¿�C
bDsLefofR[GWb Z R8TStWs:l"]^bpG � GHeÀGWg­GHRSI�`¶bDO�d Z l3GHBDCFef]STkI�bFI�KHR6oqb�`¶R8T�I�ofR \ R8o�bD¿¥I�KHR�KHeqRSO�BJO�]�K�l@B�	&R8]^I�R Z Ã

Y GHbDI�BJsLoqR	¿¤R8BJI�UWO�R�bD¿&bpUWO.BJVLVHO�bpBD]�KQefT�I�KWR�O�R8ofefBDGH]^R�UHV=bpG
BDG Z R^Ñ:V0oqbpeqI�BJI�eqbpG
bD¿�ofeÀGWd�Æ�T�I�BJI�R	I�bDV=bpofbDgpef]SBDo
efGW¿¤bDO�CFBJI�efbpG
B \ BDefofBJsLoqR	oqb3]SBDofoqlDÃ	ÉÒA�RS¿¤RSO.I�b?T�R8]^I�eqbpG � Ã w ¿¯bDO.B Z R8T�]^O�eqVHI�efbpG'I�KWR�KHeqRSO�BJO�]�KHef]SBDoWoÀefGWd�Æ�T�I�BJI�R�efGW¿¤bDO�CFB�Æ
I�eqbpGQUHT�R Z ¿¤bDO.O�bpUWI�efGWg6`�eqI�KHefG'I�KWR�M¾M � _ T�l:T�I�R8C"Ã Ï­m KHefT.ofefGWd�Æ�T�I�BJI�R�efGH¿¯bDO�CiBJI�eqbpGFefT�B \ BDeÀofBJsLoqR �´¿¤bDO¶¿¯O�RSR�	�I�b
I�KWR�]SoÀUHT�I�RSO�efGHg'CFR8]�KHBDGHeÀT�C"tWI�KHBJI�eÀTStHeqI�efT�BDofO�R8B Z lÇ]^bpofoqR8]^I�R Z ¿¤bDO�O�bpUHI�efGWgWÃ �[T�efGWg'I�KHeÀT�B \ BDefofBJsLofR6efGW¿¤bDO�CFBJI�eqbpG
BDofoqb§`�T6¿¤bDO Å UHeÀ]�dÂ]^bpG \ RSO�gDR8GH]^RÇbD¿	I�KWRQ]SofULT�I�RSO�efGWg¾BDoqgDbDO�eqI�KHC &ÂB¾]SBJVLBJsLefofefI�l Z e�ÖQ]SUHofI;I�bNBD]S]^bpC
V0ofefT�K�ULT�efGWg
I�O�UHofl Z efT�I�O�eqsLUWI�R Z BDoqgDbDO�eqI�KHCFTSÃ MnbDO�RSb \ RSO8t�BDTiR8BD]�K T�`�eqI�]�K×KHBDTFofeÀGWd�Æ�T�I�BJI�RnefGW¿¤bDO�CFBJI�eqbpGªtceqIFB \ bpe Z TiT�efGWgpoqR
V&bpefG�I�TkbD¿¥¿ÒBDefofUWO�RC&QB Z O�B8`�sLBD]�dQbD¿2]^R8G�I�O�BDofe��SR Z BDofgDbDO�eqI�KHCFT8Ã¢Ä´GÇI�KWR Z R8T�eqgpGÇbD¿¥I�KHR6]SofUHT�I�RSO�eÀGWg­BDofgDbDO�eqI�KHC"t3`¶R
`¶RSO�R�efG��=UWR8GH]^R Z s�l@I�KWR6¿¤bpofoqb§`�efGWg'bDs3È�R8]^I�e \ R8TSÃ

w Ã��'�:*���� �	�?� ����� � ��� �$�%
"� 
)��*+���!�
,�Ã m KWRnO�bpUWI�efGWgÂb \ RSO�KWR8B Z ÉÒe³ÃÊRDÃqt�ofeÀGWd�Æ�T�I�BJI�R Z efT�I�O�efsLUWI�eqbpG�BDG Z O�bpUWI�R
]^bpCFVLUWI�BJI�eqbpG Ï.Z RSV&R8G Z T.T�eqgpGHe � ]SBDG�I�oql'UWV&bpG
I�KWR[G�ULC�s&RSO.bD¿ªT�`�eqI�]�KHR8TcefGiB?]SofULT�I�RSO8t�bDOkBJIkKHeqgpKWRSO.ofR \ R8ofTSt
I�KHRkG:UHC?s&RSO¢bD¿=]�KHeÀo Z ]SoÀUHT�I�RSO�T2efG'B�]SofUHT�I�RSO�Ã �4KWR8G'I�KHefT2G:UHC?s=RSO¢R^ÑW]^RSR Z T�B;]^RSO�I�BDefG­I�KWO�R8T�KWbpo Z tDT�V0ofeqI�I�efGWg
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R[ofR \ R8o0BDTC- T�UH]�KQI�KHBJI¶I�KWR�T�UHC bD¿�I�KWR�T�e �SR8T.bD¿ - BDG Z D ÉÒe³ÃÊRDÃqt3I�KWR�T�e��SR[BJ¿¤I�RSO¶V=bpT�T�eqsLoqR
C
RSO�gpeÀGWg Ï efT�BDT�]SoqbpT�R6I�bFI�KHR6VHO�RS¿¤RSO�O�R Z T�e �SR ' * 3916: BDT�V&bpT�T�efsLoqRDt3BDG Z GWbDI�gDO�R8BJI�RSO�I�KHBDG '�(+*�, �.- Ã m KHR;O�R8T�UHoqI	bD¿
I�KWR
BDoqgDbDO�efI�KHC efT[R8eqI�KWRSO;T�UH]�KÂB@]SoÀUHT�I�RSO8t&bDO6BDGÂefG Z ef]SBJI�eqbpG¾I�KHBJI;GWb"T�UH]�KJD R^Ñ3efT�I�TSÃ6Ä£¿cBÇ]SBDG Z e Z BJI�R']SoÀUHT�I�RSO
efT�¿¯bpULG Z t=I�KWR8GÁI�KWR­O�R8T�UHoqI[efT�]^bpG \ RSlDR Z I�bÇBDoÀo¢eÀG \ bpo \ R Z T�`�eqI�]�KWR8T[`�KLef]�KNUWV Z BJI�R�I�KHR8eqO;]SofUHT�I�RSO�C
R8C?s=RSO�T�KHeqV
BDG Z O�bpoqRDÃ

�
	��
	 � � "+�C�C���!� D!� �C���)� � �������  "%$&�

Y T�C
R8G�I�eqbpGWR Z efG'T�R8]^I�eqbpG v t�B \ efO�I�UHBDo:gpBJI�RS`¶B�lFs&RSI�`¶RSR8G
I�`¶b�]SofULT�I�RSO�T�efT2B6]^bpGHGHR8]^I�R Z T�RSI�bD¿=s=bDO Z RSO�T�`�eqI�]�KWR8T
efGNI�KWR
Ia`cbn]SoÀUHT�I�RSO�TSÃ �4KWR8G�]SofUHT�I�RSO�T;T�VLofefI�bDO�C
RSO�gDRDt�bDO;`�KWR8GÂT�`�eqI�]�KHR8T6C
b \ RDt \ efO�I�UHBDo¢gpBJI�RS`¶B�l:T­CFB�lNs&R
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]^O�R8BJI�R Z t Z R8T�I�O�b�lDR Z t�gDO�b�`6t2T�KWO�eÀGWd0t¥T�VLofeqISt¥bDO?C
RSO�gDRDÃ r O�R8BJI�eqbpG BDG ZºZ eÀT�T�bpofUWI�efbpG¾bD¿ \ eqO�I�ULBDo�gpBJI�RS`¶B�l:T
BDT­B
O�R8T�ULoqIkbD¿2]SoÀUHT�I�RSO�T�VLoÀeqI�I�efGWg'BDG Z C
RSO�gpefGWg
`kBDT�B ZHZ O�R8T�T�R Z efG"T�R8]^I�eqbpG x Ã v Ã w Ã.Ä´G"I�KHefT	T�R8]^I�eqbpG�tH`¶R�]^bpGHT�e Z RSO	I�KWR
\ eqO�I�UHBDo&gpBJI�RS`kB8l Z l:GHBDCief]ST Z UWR�I�bQT�`�eqI�]�K"CFb \ R8C
R8G�I�TSÃ

Ð¢efgpUWO�R v ÉÒB Ï Æ�É Z=Ï efofofUHT�I�O�BJI�R8T \ eqO�I�UHBDo�gpBJI�RS`¶B�l»]^O�R8BJI�eqbpG�t�gDO�b�`�I�Kªt�C
RSO�gpeÀGWg BDG Z T�VLoÀeqI�I�efGWgWÃ Y GWRS`
\ eqO�I�UHBDoWgpBJI�RS`kB8l@s&RSI�`¶RSR8GiIa`cb']SofUHT�I�RSO�T.CFB�l
s&R�]^O�R8BJI�R Z `�KWR8GQBDGQefG�I�RSO�eqbDO¶T�`�eqI�]�KiefGFbpGWR�]SofULT�I�RSOcs&R8]^bpC
R8T¶B
GWR8eqgpK�s&bDOkbD¿¥BDG"efG�I�RSO�eqbDO	T�`�efI�]�KÇefG@I�KWR�bDI�KWRSO?É¤I�KWRSO�RSs�l@CFBJd:eÀGWg?s&bDI�KÇs&bDO Z RSOkT�`�efI�]�KWR8T Ï Ã Y�\ eqO�I�UHBDo0gpBJI�RS`¶B�l
CFB�l��´gDO�b�` 	'`�KWR8G@BDGQefG�I�RSO�eqbDOkT�`�efI�]�K@efGiR8efI�KWRSOcbD¿�I�KWR[]SoÀUHT�I�RSO�Tcs&R8]^bpC
R8T	B?GHR8eqgpK�s&bDOcbD¿�B­s=bDO Z RSOcT�`�eqI�]�K@efG
I�KWR \ efO�I�UHBDo0gpBJI�RS`¶B�lDÃ m `¶b \ eqO�I�UHBDoHgpBJI�RS`kB8l3T�CFB�liC
RSO�gDR;eq¿ªB­T�`�efI�]�KÇefGFbpGHR[s&R8]^bpC
R8TkB Z È�BD]^R8G�I¶I�b
B­T�`�eqI�]�K
efGÇBDGWbDI�KWRSO�tLBDG Z I�KWR�I�`¶biBJO�R�V=RSRSO	s&bDO Z RSOkT�`�eqI�]�KHR8TSÃ�Ð2efGHBDofoqlDt3eq¿¢B \ eqO�I�UHBDo=gpBJI�RS`¶B�l"s=R8]^bpCFR8T Z efT�]^bpGLGWR8]^I�R Z t
eqI	`�eÀofo&T�VLofeqIkefG�I�b
I�`¶bibDO[C
bDO�R \ eqO�I�UHBDo&gpBJI�RS`kB8l3TSÃ

4 6

4 6

(a)  VG Creation (b) VG Joining

(c) VG Merging (d) VG Splitting

Before After Before After

Before AfterBefore After

Ð2eqgpUWO�R v � ��eqO�I�ULBDo�gpBJI�RS`kB8l»]^O�R8BJI�eqbpGªt�È�bpefGHefGWgWt�CFRSO�gpefGWgWt�BDG Z T�VLofeqI�I�efGHgWÃ h�BJO�d ]SefO�]SoqR8T@efG Z ef]SBJI�R¾s&bDO Z RSO
T�`�efI�]�KWR8T���ofefgpK�I[bpGWR8T�efG Z eÀ]SBJI�R?efG�I�RSO�eqbDO�T�`�eqI�]�KWR8TSÃ m KWR­BJO�O�b�` eÀG Z ef]SBJI�R8T�I�KWR Z eqO�R8]^I�eqbpGnbD¿cC
b \ R8C
R8G�I;bD¿�I�KWR
GWb Z R;R
	&R8]^I�efGWgFI�KWR6]�KHBDGWgDRDÃ

�[eqO�I�UHBDo¢gpBJI�RS`¶B�l Z l:GLBDCFef]ST�BJO�R
]^bpG�I�O�bpofoqR Z s:l¾B Z efT�I�O�eqsLUWI�R Z VHO�bDI�b3]^bpo�efG \ bpo \ efGWgÇB@KLBDG Z T�KHBJdDR's&R^Æ
I�`¶RSR8GØI�`¶bÂT�`�eqI�]�KWR8T�efG \ bpo \ R Z efG�I�KHRQ]�KLBDGWgDRDÃ �¢RSO�eqb Z ef]SBDoÀoqlDt¥T�B�l�R \ RSO�l ��� 5 T�R8]^bpG Z TSt�BNT�`�eqI�]�Kº]�KWR8]�d3T
eqI�T
T�I�BJI�RDt¶BDG Z efI�T­GHR8eqgpK�s&bDO �ÞT­T�I�BJI�R BDG ZØZ R8]Se Z R8T?`�KWRSI�KWRSO­bDO'GHbDI­I�bÂefGLeqI�efBJI�RiI�KHR \ eqO�I�UHBDocgpBJI�RS`kB8l�VHO�bDI�b3]^bpo³Ã
m KWRFT�I�BJI�RQ]^bpGHT�eÀT�I�T�bD¿kI�KWRFT�`�eqI�]�K�e Z t�O�bpoqRnÉ¤s&bDO Z RSO;bDO�eÀG�I�RSO�efbDO Ï BDG Z ���Ee Z tªeq¿¶BJVHVLofef]SBJs0oqRDÃ
ÐWbDO?efGLT�I�BDGH]^RDt
]^bpGHT�e Z RSO � gpUWO�R v ÉÒB Ï `�KWRSO�R�T�`�eqI�]�KiÎ's&R8]^bpC
R8TkB Z È�BD]^R8G�I	I�b'T�`�eqI�]�K � Ã�Ô.BD]�K"T�`�eqI�]�KÇ]�KWR8]�d3T	eqI�TkT�I�BJI�R;BDG Z eqI�T
GWR8eqgpK�s&bDO �ÞT.T�I�BJI�R�BDG Z � G Z T�I�KHBJI¶I�KWRSliBJO�R[s&bDI�KFs&bDO Z RSO�TSt�BDG Z I�KWRSO�RS¿¤bDO�R�]^bpUHo Z ¿¯bDO�C B­GWRS` \ eqO�I�ULBDoWgpBJI�RS`¶B�l
I�bDgDRSI�KWRSO8Ã m KWR6oqb§`cRSO�Æ�e Z T�`�efI�]�K�tHGHBDCFR8oqlQT�`�eqI�]�K"ÎWt0efGHeqI�efBJI�R8T	BFO�R Å UHR8T�I´Æ¡O�R8T�V&bpGHT�R;KHBDG Z T�KHBJdDR6eq¿2eqIk`�efT�KWR8TkI�b
¿¤bDO�C$B \ efO�I�UHBDo�gpBJI�RS`kB8lDÃ Y ¿¯I�RSO[I�KWR?KLBDG Z T�KHBJdDRDt0`�KHef]�KnefGL]SofU Z R8T	I�KHR?T�R8oqR8]^I�efbpGnbD¿�B ��� e Z tLefT�]^bpC
VLoqRSI�RDt�B

w8x



GWRS` \ eqO�I�ULBDo�gpBJI�RS`¶B�lºefT;s&bDO�GªÃ �ÂRQGWbDI�RiI�KHBJI?B T�`�eqI�]�KºCFB8l�]�KWb�bpT�RQGWbDI6I�b¾efGHeqI�efBJI�RFB O�R Å UHR8T�I6bDO?GHbDI6I�b
O�R8T�V&bpG Z eq¿�efI Z b:R8T	GWbDIk`�efT�KiI�b'¿¤bDO�C B \ eqO�I�UHBDoLgpBJI�RS`kB8lDt=RDÃÊgWÃqtHeq¿�efIkeÀTcKHefgpKHoqlFC
bDsLeÀoqR�bDO�eq¿�I�KWRSO�R;BJO�R;BDoqO�R8B Z l
I�b:bFCFBDG�l \ efO�I�UHBDo=gpBJI�RS`¶B�l:T[efG@I�KWR;]SofUHT�I�RSO8Ã �[efO�I�UHBDo=gpBJI�RS`¶B�l"gDO�b�`�I�K�tHC
RSO�gpefGHg­BDG Z T�VLofeqI�I�efGHg?KHBJVHV&R8GÇefGÇB
T�efCiefofBJO	CFBDGHGWRSO.& Z RSI�BDefofT	]SBDGns=R;¿¤bpUHG Z eÀG�Ë vJuJÍ Ã

_ bDI�RQI�KHBJI6I�KWRFV&RSO�efb Z t ��� 5 t¢s&RSI�`¶RSR8GºT�I�BJI�R@]�KWR8]�d:T Z RSI�RSO�CiefGWR8T;I�KWRQT�R8GHT�eqI�e \ eqIal¾bD¿¶I�KWRFVLO�bDI�b:]^bpo.I�b
]�KLBDGWgDR8TSÃ m K�UHT8tHefGÇI�KWR;`¶bDO�T�I�]SBDT�RDt=BDG BD]^I�eqbpGØÉÒT�UH]�KnBDT \ eqO�I�UHBDo&gpBJI�RS`kB8l ¿¤bDO�CFBJI�efbpG Ï CFB8l"GWbDI�s=R6eÀGHeqI�efBJI�R Z
UHG�I�efo � � 5 T�R8]^bpG Z T
BJ¿¤I�RSOFI�KWRÇR \ R8G�ISÃ�j¶l�UHT�efGHgNBÁT�CFBDoÀo \ BDofUWRÇbD¿ � � 5 t.`¶R ]SBDG�O�R Z UH]^RÇI�KWR"O�R8BD]^I�efbpG�I�efC
R
I�b¾T�I�BJI�R@]�KHBDGWgDR8T­BDT Z R8T�efO�R Z t�`�KHefoqR
efGH]SUHO�O�efGWg@bpGHoqlÂB T�ofeqgpK�I�oqlNeÀGH]^O�R8BDT�R Z VLO�b:]^R8T�T�bDO?oqbpB Z ¿¯bDO?O�UHGHGLefGWgÇI�KWR
]�KHR8]�d3TSÃ ÐHUWO�I�KHRSO�C
bDO�RDt2efG�B¾KHeqgpKHoqlNC
bDsLefofRFGWRSI�`¶bDO�d=t¢`¶RQCiB8l������.`¶BDG�I�I�b¾O�R8BD]^I­I�bnR \ RSO�l�T�I�BJI�RÇ]�KLBDGWgDRDÃ
m KHeÀT	]SBDG"s&R6BD]S]^bpC
VLofefT�KWR Z s�lÇT�RSI�I�efGHg � � 5 BJVHVHO�bDVLO�efBJI�R8oql@KHeqgpK�Ã

� � �6
��¶%&����� ! ���'�	���.! �c�[%

Óªb3]SBJI�eqbpG CiBDGHBJgDR8C
R8G�I�efGÇM¾M � _ eÀG \ bpo \ R8T�I�KWR6CFBDefG�I�R8GHBDGH]^R;bD¿¢B Z l:GLBDCFef] Z efT�I�O�eqsLUWI�R Z@Z BJI�BJsLBDT�R;`�KWbpT�R
R8G�I�O�eqR8TkBJO�R2� �$�
�)

� ���M� �:�?�	s&RSI�`¶RSR8GÇR8G Z V&bpefG�Ice Z TcBDG Z B ZHZ O�R8T�T�R8TSÃ Y G@R8G�I�O�lQefGQI�KHefT Z BJI�BJsLBDT�R�]�KHBDGWgDR8T�ef¿�BDG Z
bpGHoql@eq¿¢bpGWR;bD¿2I�KWR6¿¤bpofoqb�`�efGWg­I�KWO�RSR6R \ R8G�I�T�b3]S]SUWO�T �

w Ã Y GØR8G Z V&bpefG�I6O�R8B�ÖQoÀefBJI�R8T­`�eqI�KºBDGHbDI�KWRSO
T�`�eqI�]�K�t�I�KWRSO�RSs:lº]�KLBDGWgpefGWgÁeqI�T­B ZHZ O�R8T�T8Ã m KHeÀT�CFB�l efG \ bpo \ R
BÂ]�KHBDGWgDRneÀG BDG�l�T�U3ÖFÑØbD¿[efI�T
B ZHZ O�R8T�T8ÃØÐWbDOiR^Ñ3BDC
V0oqRDt.R8G Z V=bpeÀG�I @ÁefG � gpUWO�R x KHBDT
BDG B ZHZ O�R8T�T'bD¿
K � H � - ��� Ã�Ä£¿ @
O�R8B�ÖQoÀefBJI�R8T�`�eqI�KnB@T�`�eqI�]�K �Ft=I�KWR8G¾T�U3ÖFÑ � `�eÀofoª]�KLBDGWgDR?I�b � �=ef¿ @FC
b \ R8T[I�bÇT�`�eqI�]�K
� efG"]SofUHT�I�RSO(DntHT�UWÖFÑ - ��� `�efofo=]�KLBDGWgDR�I�b D � � Ã

v Ã m KWR;R8G Z V&bpefG�I��ÞT	]^R8ofofKWR8B Z C
b \ R8T�I�biB Z e�	=RSO�R8G�I�]SofUHT�I�RSO8tWsLUWI	I�KWR�R8G Z V&bpefG�Ik]^bpG�I�efG:UWR8T	I�bQs=R6B�Ö@ofefBJI�R Z
`�eqI�K�I�KHRk]^R8oÀofKWR8B Z Ã���RSO�RDtpBDofI�KWbpUWgpK­I�KWR¶R8G Z V&bpefG�I Z b:R8T2GWbDI¢]�KHBDGWgDR�]^R8ofoÀTStDeqI�T¥B ZLZ O�R8T�T2]�KLBDGWgDR8T2s&R8]SBDUHT�R
efI�T�T�`�eqI�]�K �ÞT�B ZHZ O�R8T�T	]�KLBDGWgDR8TSÃ

x Ã�A�RS¿¯bDO�CFBJI�eqbpG@bD¿ªBDGQBDGL]^R8T�I�O�BDo&]SofUHT�I�RSO¶b3]S]SUWO�TSt:I�KHBJIkefTSt�BDG@BDGH]^R8T�I�O�BDo=]SoÀUHT�I�RSOkT�VLofeqI�T.efG�I�b?I�`¶b'bDOkCFRSO�gDR8T
`�eqI�K BDGWbDI�KWRSO[]SofUHT�I�RSO�Ã¶P3efGH]^R�I�KWR?]SofUHT�I�RSO�B ZLZ O�R8T�T�efI�T�R8oq¿2CFB8l"]�KLBDGWgDRDtLI�KWRSO�R�CFB8lÇs&R6Bi]�KHBDGWgDR�eÀG"I�KWR
R8G Z V&bpefG�I	B ZHZ O�R8T�TSÃ

Ä£GibDO Z RSO.I�b­VHO�b \ e Z R�oqb3]SBJI�eqbpGiCiBDGHBJgDR8C
R8G�IStWR8BD]�KÇ]SofUHT�I�RSO�ÉÒefGH]SofU Z efGWg;]SofUHT�I�RSO�T.BJIkoqR \ R8ofT.gDO�R8BJI�RSOkI�KHBDG
�SRSO�b Ï KHBDT"B �4� 
$���M� �:� 	 ����� � �
,ÁÉÒÓ¥M Ï Ã m KHRNoqb3]SBJI�eqbpG4CFBDGHBJgDRSO"¿¤bDO"B ]SoÀUHT�I�RSO"efT@BØT�`�eqI�]�Kªt�R8oqR8]^I�R Z ¿¤O�bpC
BDC
bpGWg BDoÀo2bD¿cI�KWRFT�`�eqI�]�KHR8T�`�eqI�KHefGNI�KWRF]SoÀUHT�I�RSO8t�`�efI�KÁI�KWRFoqb�`¶R8T�I6e Z Ã Y T�`�eqI�]�KÂ]SBDGÂV&RSO�¿¤bDO�C I�KWRFoqb3]SBJI�eqbpG
CFBDGHBJgDR8CFR8G�I[¿¤ULGH]^I�eqbpGHBDofefI�lQBJI[C?ULoqI�eqVLoqR;oqR \ R8oÀTSÃ¶ÐHbDO�R^ÑWBDC
VLoqRDt0efG � gpUWO�R w tLI�KWRSO�R�efT�BQoqb:]SBJI�efbpG CFBDGHBJgDRSO�efG
]SofUHT�I�RSO G I�KHBJI�eÀT	BFoqb3]SBJI�eqbpG CFBDGHBJgDRSO�¿¯bDO�s=bDI�K G BDG Z I Ã

�ÂR Z e \ e Z R"oqb3]SBJI�eqbpG×CFBDGLBJgDR8C
R8G�IQ¿¤ULGH]^I�eqbpGHBDofefI�l eÀG�I�bÂIa`cbØ]^bpC
V&bpGWR8G�I�T � �4� 
$���M� �:� * ���%���M�	� �pt�ÉÒe³ÃÊRDÃqt
UWV Z BJI�efGHgNI�KHR Z efT�I�O�eqsLUWI�R Z oqb3]SBJI�eqbpG Z BJI�BJsLBDT�Rn`�eqI�K�I�KHRnGWRS`EBDT�T�b:]SefBJI�efbpG×s&RSI�`¶RSR8G×I�KWRnR8G Z V&bpefG�I'e Z BDG Z
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B

E F

C

D

U

l(D,U)l(C,A)

l(F,B)

l(E)

m

q

: Switch
: Endpoint
: LM (and switch)

U

A B

C D E F

l(x,y...) : indicates that switch is LM for clusters x,y,...

P

S

Q

R

V

T

Ð2eqgpUWO�R x � A�RS¿¯RSO�R8GH]^R6¿¤bDO�oqb3]SBJI�eqbpG CFBDGLBJgDR8C
R8G�I�R^Ñ3BDC
V0oqR8T�efGÇI�R^Ñ3ISÃ

B ZHZ O�R8T�T Ï tDBDG Z �4�)
����M� �:� � ���:�	� �DtLÉÒe³ÃÊRDÃqtDbDsLI�BDefGHefGWg�I�KWRc]^bDO�O�R8T�V&bpG Z efGWg�B ZHZ O�R8T�T Ï Ã Y dDRSl6¿¤R8BJI�UWO�R¶bD¿WbpUWO2oqb3]SBJI�eqbpG
CFBDGHBJgDR8CFR8G�I­T�]�KWR8CFRiefT�I�KHBJI�efI6BDofoqb�`�T�¿¯bDO�]^bpG�I�O�bpo.bD¿¶UWV Z BJI�eÀGWg \ RSO�T�UHT � G Z efGWg@bpG�B �?�
, �"�O�����:�	��� � � ��� �<t
I�KWRSO�RSs:l'BD]S]^bpCFC
b Z BJI�efGWg;R8G Z V=bpeÀG�I�T¢`�eqI�K Z e \ RSO�T�R	]SBDofo�Æ¡I�bJÆ�C
bDs0efofeqIal�O�BJI�eqbpT8Ã¥Ä´G'bpUWO�BJVHVHO�bpBD]�K�t�R8BD]�KFR8G Z V&bpefG�I
efTkBDT�T�b3]SefBJI�R Z `�eqI�K@I�`¶bFVLBJO�BDC
RSI�RSO�T � I�KWR ,6�)� 	 ��� � 

� *+���!�",���������bD¿¢BDGÇR8G Z V&bpefG�ISt:`�KHeÀ]�KÇefT¶I�KWR6oqb§`cR8T�I´Æ�ofR \ R8o
]SofUHT�I�RSOQ]^bpG�I�BDefGHefGWgºI�KWR R8G Z V&bpefG�IFT�UH]�K×I�KHBJI@BDG UWV Z BJI�R¾efT
I�O�eqgDgDRSO�R Z eq¿�BDG Z bpGHoql�eq¿�I�KWR R8G Z V&bpefG�I
R^ÑWeqI�T
I�KHefT�]SofUHT�I�RSO �=BDG Z I�KHR2,�� � 	 ��� � � �"9:�
�	�
���
�;bD¿�BDG R8G Z V=bpeÀG�IStW`�KLef]�K eÀT�I�KWR�KLeqRSO�BJO�]�KHef]SBDoªoqR \ R8o�bD¿�eqI�T�O�bpBDCFefGWg
]SofUHT�I�RSO8Ã�ÐWbDO�R^ÑWBDC
VLoqRDt&efG � gpUWO�R x t&ef¿¢I�KHR?O�bpBDCiefGWgQ]SoÀUHT�I�RSO[bD¿�R8G Z V&bpefG�I�� eÀT(Eit0I�KWR8GÁGWb@UWV Z BJI�R8T�`�efofo�s&R
T�R8G�I�BDT�oqbpGWg
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T�R8G Z TªB	O�RSVLoql�]^bpG�I�BDefGLefGWg	I�KWR.e Z BDG Z B ZHZ O�R8T�T�bD¿3I�KWR�I�BJO�gDRSI¥R8G Z V=bpeÀG�I Z eqO�R8]^I�oql�I�b�I�KWR.oqb3]SBJI�eqbpG6CFBDGLBJgDRSO
I�KLBJI�efG�I�efBDofoqlFbDO�eqgpGHBJI�R Z I�KHR Å UWRSO�lDÃ

v Ã m KWR?R8G Z V&bpefG�I�efT�GWbDI[B�Ö@ofefBJI�R Z `�eqI�K¾I�KWR � GHBDo�T�`�eqI�]�KªÃ m KHefT�eÀT�I�KWR']SBDT�RFeq¿�I�KHR?I�BJO�gDRSI;R8G Z V&bpefG�I�KHBDT
BnO�bpBDCFefGHgnoqR \ R8o�bD¿	BJI'oqR8BDT�I w Ã m KHRioqb3]SBJI�eqbpG Å UWRSO�lÂKHBDT�¿¯bpofofb�`¶R Z I�KWRFV&bpefG�I�RSO�T?efGHT�I�BDofofR Z ¿¯O�bpC*I�KWR
R8G Z V&bpefG�I��ÞT
CFbpT�IFO�R8]^R8G�IQUWV Z BJI�R"s0UWI
I�KWR R8G Z V=bpeÀG�I
KHBDTFT�efGH]^R C
b \ R Z I�bºBºGWRS`Eoqb3]SBJI�eqbpG BDG Z GWbDI
UHV Z BJI�R Z Ã�Ä´G I�KHefT	]SBDT�RDt0I�KWR?T�`�eqI�]�K efGHeqI�eÀBJI�R8T�BFoqb3]SBJI�eqbpG V0BJgDR6`�KHef]�K ]^bpG�I�BDefGHT�I�KHR�T�BDC
R­efGW¿¤bDO�CFBJI�eqbpG
BDT6I�KWR'I�KHBJI6efGNI�KWR Å UHRSO�lnsLUHI[efT �0b�b Z R Z I�KWO�bpUWgpKHbpUWI�I�KHRFoqR \ R8o�Æ <Ç]SofUHT�I�RSO;]^bpG�I�BDefGHefGWgÇI�KWR'R8G Z V=bpeÀG�ISt
`�KWRSO�R <'efTkI�KWR6O�bpBDCiefGWg
oqR \ R8o�bD¿¢I�KWR;R8G Z V&bpefG�Iks&R8efGWg­VLBJgDR Z Ã�Ä´GÇbDI�KWRSO�`¶bDO Z T8tWI�KWR;VLBJgpefGWg
efT Z bpGWR6efG
I�KHR�]SUHO�O�R8G�IcO�bpBDCiefGWg?]SoÀUHT�I�RSOkbD¿ªI�KWR�R8G Z V&bpefG�ISÃ _ bDI�R;I�KHBJI¶I�KWR�O�bpBDCFeÀGWg?oqR \ R8o=bD¿¥I�KWR�R8G Z V&bpefG�I¶efTcVLBJO�I
bD¿kI�KWRQoqb:]SBJI�efbpG Z BJI�BJsLBDT�RiR8G�I�O�lÂefGÂI�KWRiofb:]SBJI�eqbpGºCFBDGHBJgDRSO8t2BDG Z KHR8GH]^R <"efT;R8BDT�eÀoql¾bDsLI�BDefGWR Z Ã ��V&bpG
O�R8]^R8e \ eÀGWg@BÇV0BJgDR'CFR8T�T�BJgDRDt¥BÇT�`�eqI�]�KÁ]�KHR8]�d3T6I�b"T�RSRFeq¿.efI[efT�B�ÖQoÀefBJI�R Z `�eqI�K¾I�KWR'R8G Z V&bpefG�ISÃ;Äa¿¶eqI�efTSt�eqI
T�R8G Z T�B'O�RSV0oqlQI�biI�KWR;O�R Å UWR8T�I�bDO�BDT Z R8T�]^O�eqs&R Z efG"efI�R8C w Ã
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m K:UHTk¿ÒBJO8tH`¶R6KHB \ R­eqgpGWbDO�R Z I�KWR�R
	=R8]^I�T�bD¿¢T�`�eqI�]�KnC
b \ R8C
R8G�I�TSÃkMnbDs0efofeqIalibD¿2T�`�eqI�]�KWR8T�]SBDUHT�R8T�I�`¶biVHO�bDsLoqR8CFT
I�KHBJI¶C?UHT�I�s&R�B ZHZ O�R8T�T�R Z Ã¢Ð2eqO�T�ISt�B6T�`�eqI�]�KQBDG Z I�KWR�R8G Z V&bpefG�I�T�B�ÖQofefBJI�R Z `�eqI�K
eqIcCFB8lFBDofoHI�bDgDRSI�KWRSO¶CFb \ R[I�b?B
GWRS` ]SofUHT�I�RSO8Ã�P:R8]^bpG Z t�I�KWR[]SofUHT�I�RSO�eÀGWg;KHeqRSO�BJO�]�K�l
CFB�lFBDUWI�bpGWbpC
bpULT�oql'UHG Z RSO�gDb?]�KHBDGWgDR8T¶T�UH]�KiBDT.I�`¶b­]SofULT�I�RSO�T
C
RSO�gpeÀGWg?efG�I�b­bpGWR�bDO	B­]SofUHT�I�RSO	T�V0ofeqI�I�efGWg6eÀG�I�b­I�`¶bWÃ�Ä´Gis&bDI�K@]SBDT�R8TStWI�KWRSO�R�efT¶GWb­O�R8B�ÖQofefBJI�efbpGFsLUWI¶GWbpGWRSI�KWR8ofR8T�T
I�KWRSO�R?CFB8lÇs&R;BF]�KHBDGHgDR?efG"BDG"R8G Z V&bpefG�I��ÞT	B ZLZ O�R8T�TSÃ

�������?������$����!��D "���D�	 � KHR8GQB?T�`�eqI�]�KQ]�KHBDGWgDR8Tk]SofUHT�I�RSO�TSt�eqI.bDsHI�BDefGHTSt�ÉÒT�RSR
Ë vJuJÍ ¿¤bDO Z RSI�BDefofT Ï t:B?GHRS` B ZHZ O�R8T�TSÃ
Ä£I.I�KWR8GiVHO�RSVLBJO�R8TcBDG ��BJgDgDO�RSgpBJI�R Z 	
UWV Z BJI�R	I�KHBJIk]^bpG�I�BDeÀGHT�I�KWR[GWRS` B ZLZ O�R8T�TcBDG Z I�KWR[ofefT�I�bD¿�R8G Z V&bpefG�I�T.B�ÖQofe�Æ
BJI�R Z `�eqI�KQeqISÃ m KWR�KHBDG Z ofefGWg;bD¿�I�KLefT.UWV Z BJI�R�efT.T�eÀCFefofBJO�I�b­I�KHBJIcgDR8GWRSO�BJI�R Z"Z UWR�I�b?O�R8B�Ö@ofefBJI�eqbpGNÉÒT�R8]^I�eqbpGQÎWÃ w�Ï t
`�eqI�K¾I�KWR Z e
	&RSO�R8GH]^R­I�KHBJI�I�KWR­R8G�I�O�ln¿¤bDO[R8BD]�KÂbD¿�I�KWR'R8G Z V=bpeÀG�I�T[efG¾I�KWR­oÀefT�I�efT�]�KHBDGWgDR Z BJI�I�KWR
BJVHVHO�bDVHO�efBJI�R
oqb3]SBJI�eqbpG CFBDGLBJgDRSO§ÉÒT Ï Ã

�������?����� ��A ��"����C"���D�	 � KWR8G4B�]SofUHT�I�RSOÇT�VLofeqI�TQefG�I�bØI�`¶bWt�I�KWRÁoqb:]SBJI�efbpG CiBDGHBJgDRSO"bD¿�I�KWRNbDO�eqgpeÀGHBDo�]SoÀUHT�I�RSO
`�efoÀo2O�R8CFBDefG�eÀGÂbpGWRFbD¿	I�KWRQ]SofUHT�I�RSO�T?BDG Z I�KWRQbDI�KWRSO?]SoÀUHT�I�RSO�`�efofo¢gDRSI­BnGWRS` oqb3]SBJI�eqbpG CFBDGHBJgDRSO8Ã m KHeÀT;GWRS`
oqb3]SBJI�eqbpGFCFBDGLBJgDRSO8t:KHb�`¶R \ RSO8t�`�efofo3s&R �´R8C
VHIal 	�I�b�s&RSgpefG'`�eqI�Kªt�e³ÃÊRDÃqt�efI�`�efofo3GWbDI¶KHB \ R�I�KWR�BDT�T�b3]SefBJI�eqbpGLT�¿¯bDOcI�KWR
R8G Z V&bpefG�I�T¶efGQefI�T¶]SoÀUHT�I�RSO8Ã m KLefT.efTkefoÀofUHT�I�O�BJI�R Z `�eqI�KÇBDG@R^Ñ3BDCFVLoqR�efG � gpUWO�R � Ã�Ä£G@I�KHeÀT.R^ÑWBDC
VLoqRDt3I�KWR;oqb§`cR8T�I´Æ�e Z
T�`�efI�]�K efG"Bi]SofUHT�I�RSO�BDT�T�UHC
R8T	I�KWR�O�bpoqR;bD¿2BFoqb3]SBJI�eqbpG CFBDGHBJgDRSO�Ã m K:UHTStHT�`�efI�]�K � efT�BFGWRS`�oqb3]SBJI�eqbpG CFBDGLBJgDRSO
BDG Z KWR8GH]^R Z b�R8T[GWbDI�V&bpT�T�R8T�T�I�KWR­BDT�T�b3]SefBJI�eqbpGHT�¿¤bDO�R8G Z V&bpefG�I�T�B�ÖQoÀefBJI�R Z `�eqI�K T�`�efI�]�KWR8T � t ��t=BDG ZÁy Ã	Ä£GnbpUWO
VHO�bDI�b3]^bpo³t2I�KWR@bpo Z oqb:]SBJI�efbpG CFBDGLBJgDRSO'T�R8G Z T�efI�T�R8G�I�eqO�R@oqb:]SBJI�efbpG Z BJI�BJs0BDT�RQI�bÁI�KWR@GWRS`Ìoqb:]SBJI�efbpG CFBDGLBJgDRSO8Ã
m KWR6GHRS` oqb3]SBJI�eqbpG"CFBDGHBJgDRSO�I�K�UHT�KHBDT	I�KWR�BDT�T�b:]SeÀBJI�eqbpGHTk¿¤bDO�T�`�eqI�]�KWR8T�efG"efI�T�]SofUHT�I�RSO�tHBDG Z C
bDO�RDÃ m KWR;R^Ñ3]^R8T�T
efGW¿¤bDO�CFBJI�efbpG"`�efofoªR \ R8G�I�UHBDoÀoql"s&R �0UHT�KHR Z bpUWI[BJI�I�KWR­GWR^Ñ3I�R^Ñ3VLeqO�BJI�eqbpGnI�efC
RSO[T�efGH]^R­eqI�`�efoÀoªGWbDI�s&R?O�RS¿¯O�R8T�KWR Z Ã
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m KHeÀT	C
R8]�KHBDGLefT�C efT�BFVLBJO�I�ef]SUHoÀBJOk]SBDT�R�bD¿¢I�KWR�C
bDO�R�gDR8GWRSO�BDoªT�RSO \ ef]^R6KLBDG Z b 	ÂC
R8]�KHBDGLefT�C�C
R8G�I�eqbpGWR Z efGÇI�KWR
efG�I�O�b Z UH]^I�bDO�l@T�R8]^I�eqbpG�Ã
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DB−HANDOFF

Ð2eqgpUWO�R � � Ô 	&R8]^I[bD¿�]SoÀUHT�I�RSO�T�VLofeqI?ÉÒofRS¿¯I Ï BDG Z bD¿�]SoÀUHT�I�RSO�C
RSO�gDR@É¤O�eqgpK�I Ï bpGNoqb:]SBJI�efbpG¾CFBDGLBJgDR8C
R8G�I�BDT�T�ULCFefGWg
I�KWR	oqb§`cR8T�I´Æ�e Z T�`�eqI�]�K'efT2I�KWR	oqb3]SBJI�eqbpG
CFBDGHBJgDRSO8Ã Y ¿¯I�RSO.I�KWR	T�VLofeqIStDT�`�eqI�]�K w ]^bpG�I�efG�UHR8T�I�b;s&Rkofb:]SBJI�eqbpG'CFBDGLBJgDRSO
BDG Z T�`�eqI�]�K � efT�R8oqR8]^I�R Z BDT�I�KWR�GWRS` oqb:]SBJI�efbpGnCFBDGHBJgDRSO�Ã m KHR�� � ��������� I�O�BDGHT�¿¤RSO�T�T�I�BJI�RDÃ Y ¿¤I�RSO�I�KWR�CFRSO�gDRDtT�`�efI�]�K � T�I�bDVLT	s&R8efGWg
BFoqb3]SBJI�eqbpG CiBDGHBJgDRSO8tHsLUHIkKLBDG Z T	b 	ÂeqI�T�T�I�BJI�R?I�biT�`�efI�]�K w Ã

�������?�����  ���� D "���D�	 � KHR8GNBÇ]SofULT�I�RSO;C
RSO�gDR8T�`�eqI�KNBDGWbDI�KWRSO6]SoÀUHT�I�RSO8t&bpGWR'bD¿.I�KHR­oqb3]SBJI�eqbpGÂCFBDGLBJgDRSO�T�`�efofo
gpe \ RnUHV×eqI�T'O�bpoqRºÉÒT�eÀGH]^R BÂ]SofUHT�I�RSOQKHBDT'bpGHoqlØbpGWR oqb3]SBJI�eqbpG×CFBDGLBJgDRSO Ï Ã m KWR T�UHO \ e \ efGHg¾oqb3]SBJI�eqbpG×CFBDGLBJgDRSO8t
KWb§`cR \ RSO8t�`�efofo�bpGHoql6KHB \ R¶V0BJO�I�efBDo:efGW¿¤bDO�CFBJI�eqbpG­BJs&bpUWI�I�KWR	GWRS`�]SofUHT�I�RSO8tDe³ÃÊRDÃqtpeqI¢`�efofoDbpGLoql�KHB \ R¶I�KHR¶BDT�T�b:]SefBJI�efbpGHT
¿¤bDO�R8G Z V&bpefG�I�TkI�KHBJI�`cRSO�R­efGÇI�KWR?V=bDO�I�eqbpGÇbD¿�I�KWR�]SofULT�I�RSO�s&RS¿¯bDO�R6I�KWR�C
RSO�gDRDÃ¶Ä´G � gpUHO�R � t0T�`�eqI�]�K � ]^R8BDT�R8T�I�b
s&RFB oqb3]SBJI�eqbpG�CFBDGLBJgDRSO8t¥`�KHefoqR'T�`�eqI�]�K w ]^bpG�I�efG:UWR8T6I�b s&RFB ofb:]SBJI�eqbpGºCFBDGHBJgDRSO�s0UWI Z b:R8T6GWbDI6V&bpT�T�R8T�T;I�KWR
BDT�T�b3]SefBJI�eqbpGLT�¿¯bDO;R8G Z V=bpeÀG�I�T�B�ÖQofBJI�R Z `�eqI�KÁT�`�eqI�]�KWR8T � t ��t�BDG Z�y Ã m KWR'O�R8T�eqgpGHefGWg@oqb3]SBJI�eqbpGÂCFBDGHBJgDRSO�T�R8G Z T
eqI�T�R8G�I�eqO�Rioqb3]SBJI�eqbpG Z BJI�BJs0BDT�RiI�b¾I�KWRiT�UWO \ e \ efGWg"oqb3]SBJI�eqbpG CFBDGHBJgDRSO8Ã m KWR8T�RiBDT�T�b3]SefBJI�eqbpGHT6`�efofo2s&RiB ZHZ R Z I�b
I�KWbpT�R?BDoqO�R8B Z l@VHO�R8T�R8G�I�efGÇI�KWR?T�UWO \ e \ efGWg'oqb:]SBJI�efbpG CFBDGHBJgDRSO8Ã
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Ä´G?gDR8GHRSO�BJI�efGWgWtpT�R8ofR8]^I�efGWgWtpBDG Z UHT�eÀGWg�O�bpUHI�R8T2¿¯bDO�B�T�R8T�T�efbpG�tpB�T�`�eqI�]�K­BJI�I�R8CFVHI�T2I�b;T�BJI�efT�¿¤l�I�KWRkT�R8T�T�eqbpG �ÞT2T�RSO \ ef]^R
O�R Å UHeqO�R8CFR8G�I�T¥gpe \ R8G'I�KWR Å ULBDofeqI�eqR8T¥bD¿LT�RSO \ ef]^R	B \ BDefofBJs0oqR.`�efI�KHefG6I�KHRkGHRSI�`¶bDO�d0Ã � ULBDofeqI�l�Æ¡bD¿¯Æ�T�RSO \ ef]^R¶CFR8]�KHBDGHeÀT�CFT
R8C
VLofb�lDR Z efGH]SofU Z R�T�R8T�T�eqbpG3Æ�T�V&R8]Se � ]�O�bpUWI�R[gDR8GWRSO�BJI�eqbpG�tWO�R8T�bpUWO�]^R�BDofoqb3]SBJI�eqbpG�t \ efO�I�UHBDo�Æ�]SeqO�]SUHeqI�¿¤bDO�`¶BJO Z efGWgWt3BDG Z
B Z BJVHI�e \ Rn]^bpG�I�O�bpo�bD¿;ofefGHd Å UHBDofeqIalDÃ r bpoÀoqR8]^I�e \ R8oqlDtkI�KWR8T�R¾C
R8]�KHBDGLefT�CFT
gpe \ RnR8BD]^g�T�`�eqI�]�K I�KWR¾]SBJV0BJsLefofeqIal bD¿
KHBDG Z ofefGWg�I�O�B�ÖQ]�efGFBD]S]^bDO Z BDGH]^R�`�eqI�KFeqI�TcT�RSO \ ef]^R�O�R Å UHeqO�R8CFR8G�I�TSÃ2Ä´G
I�KHefTcT�R8]^I�eqbpG�t�`cR�¿¯b3]SUHT.bpG \ eqO�I�UHBDoH]SefO�]SUHeqI
CFBDGHBJgDR8CFR8G�I.eÀG?I�KHR�M¾M � _ T�l3T�I�R8C"t�sLUWI¢`cR�BDofT�b;VHO�b \ e Z R¶sHO�efRS¿ Z R8T�]^O�efVHI�eqbpGHT¢bD¿ Å UHBDofefI�l�Æ¡bD¿ÀÆ�T�RSO \ ef]^R	O�bpUWI�efGWg
BDG Z O�R8T�bpUWO�]^R6BDofofb:]SBJI�eqbpGªÃ

�
��� � 	 � ��"$ ���
 ����
 � ����� "
� � �#� 	� #"�%�


Ä´G¾I�KHR'MNM � _ T�l:T�I�R8C"t�I�KWR
]^bpGHGWR8]^I�e \ eqIal¾BDG Z T�RSO \ ef]^R']SBJVLBJsLefoÀeqI�eqR8T�bD¿�I�KWR
GWRSI�`¶bDO�dNBJO�R'R^Ñ:VHO�R8T�T�R Z efGNI�KWR
¿¤bDO�C bD¿;]SofUHT�I�RSO�Æ¡sLBDT�R Z ofeÀGWd T�I�BJI�R8TQ`�KHeÀ]�K�R8GHBJsLofR bpG3Æ Z R8CFBDG Z O�bpUWI�R gDR8GHRSO�BJI�eqbpG×I�BDeÀoqbDO�R Z I�b�I�KHRnT�V&R8]Se � ]
GWRSR Z T@bD¿�B�T�R8T�T�eqbpG�Ã-ÐWbDO"R8BD]�K»]SoÀUHT�I�RSO8t�I�KHRNofeÀGWd�Æ�T�I�BJI�RNefGH¿¯bDO�CiBJI�eqbpG efGL]SofU Z R8TQT�RSO \ ef]^R^Æ¡O�R8ofBJI�R Z BJI�I�O�eqs0UWI�R8T
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V&RSO�I�BDefGHeÀGWg
I�bQefG�I�RSO�Æ�t=I�O�BDGHT´Æ�t=BDG Z efG�I�O�B�Æ�]SofUHT�I�RSO[]^bpGHGWR8]^I�e \ eqI�lDt&BDT[`cR8oÀoªBDT[I�KWR?T�RSI�bD¿�C?ULoqI�ef]SBDT�I�gDO�bpUWVLT�I�KHBJI
KHB \ R�BJI.oqR8BDT�I�bpGWR�C
R8C?s&RSO.oqb3]SBJI�R Z `�efI�KHefG­I�KWR�]SofULT�I�RSO8Ã�Ô.BD]�Ki]SofUHT�I�RSO.]^bpG�I�BDeÀGHT�bpGWR�bDO.C
bDO�R � ��� 	2�:�O� � �
,$�
I�KHBJI�]^bpC
VLUWI�R'BDG Z CFBDefG�I�BDefG I�KHR­T�RSO \ ef]^R­BJI�I�O�eqsLUHI�R8T�V&RSO�I�BDeÀGHefGWg
I�b@R8BD]�K \ eqO�I�UHBDo�gpBJI�RS`¶B�lN]^bpGLGWR8]^I�efGWg@I�`¶b
]SofUHT�I�RSO�TStpR8BD]�K \ eqO�I�UHBDoWoÀefGWd?]^bpGLGWR8]^I�efGWg6Ia`cb \ eqO�I�UHBDo3gpBJI�RS`kB8l3TkBD]^O�bpT�T¶B6]SofUHT�I�RSO�t�BDG Z R8BD]�K �+�"�O�
,�� 
 �����	��¿¤O�bpC
B \ eqO�I�UHBDo�gpBJI�RS`kB8lØI�b¾V&bpefG�I�T�efGºI�KWRQeÀG�I�RSO�efbDO�bD¿�I�KWR@]SofUHT�I�RSO�Ã m KWR8T�R@T�RSO \ ef]^RQBJI�I�O�eqsLUWI�R8T­efGH]SofU Z R Å ULBDofeqI�eqR8T
bD¿cT�RSO \ eÀ]^R"É¤RDÃÊgWÃqt Z R8ofB�lDt3È�efI�I�RSO8t&VHO�bDsLBJsLeÀofeqI�l"bD¿cVLBD]�dDRSI?oqbpT�TStªUHG:UHT�R Z I�O�BDGLT�CFefT�T�eqbpGn]SBJVLBD]SefI�lDt¥BDG Z O�R8T�RSO \ BJsLoqR
I�O�BDGHT�CFefT�T�efbpG?]SBJVLBD]SefI�l Ï t:BDT2`¶R8ofoWBDT�bDI�KWRSO�VLO�bDV&RSO�I�eqR8T	É¤RDÃÊgWÃqt�I�KHRkG:UHC?s&RSO�bD¿0T�`�efI�]�K
KWbDVLT2V&RSO \ eqO�I�UHBDo3ofefGHd�BDG Z
I�KWR \ bpofBJI�eÀofeqI�lnbD¿¶]SofULT�I�RSO6]^bpGHGWR8]^I�e \ eqIal Ï I�KHBJI;B�	&R8]^I6I�KWRFBJsLeÀofeqI�lnbD¿.I�KWRF]SofULT�I�RSO�I�bnC
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BJI Z e
	&RSO�R8G�I�T�`�eqI�]�KHR8TSÃ.P3UH]�KiefGH]^bpGHT�eÀT�I�R8GH]SeqR8T�BJO�R�ofeqdDR8oql­I�b6s&R�]^bpCFC
bpGQefGFofBJO�gDR�CFbDsLefoqR
`�eqO�R8oqR8T�T	GWRSIa`cbDO�d3TSt0s=R8]SBDULT�R;bD¿2I�KWR6¿¤O�R Å UHR8G�I�]�KHBDGWgDR8T�efG ofefGHdiT�I�BJI�R8T[BDG Z I�KWR6VLO�bDVLBJgpBJI�eqbpG Z R8ofB8l3T�efGL]SUWO�O�R Z
s:l@ofeÀGWd�Æ�T�I�BJI�R6UWV Z BJI�R8TSÃ

Ä£G I�KHR¾MNM � _ T�l3T�I�R8C"tkR8BD]�K O�bpUWI�R¾efTFT�V&R8]Se � R Z BJI � GWR"gDO�BDG�UHoÀBJO�eqI�l GWR8BJOQI�KWRnT�bpUHO�]^R¾BDG Z VHO�bJÆ
gDO�R8T�T�e \ R8oqlÇ]^bpBJO�T�RSO�gDO�BDG:UHofBJO�eqI�l@I�b�`kBJO Z I�KHR Z R8T�I�efGHBJI�efbpG�ÉÒT Ï tHBD]S]^bDO Z eÀGWg
I�bFI�KWR;gDO�BDG:UHofBJO�eqI�l@bD¿¥I�KHR6ofefGWd�Æ�T�I�BJI�R
efGW¿¤bDO�CFBJI�efbpG
B \ BDefofBJsLoqR�¿¯bDOcO�bpUWI�R�gDR8GWRSO�BJI�eqbpGiBJIcI�KWR�T�bpUWO�]^RDÃ�ÐWbDOcR^ÑWBDC
VLofRDt�gpe \ R8GiI�KWR�ofefGHd�Æ�T�I�BJI�R�efGW¿¤bDO�CFBJI�eqbpG
T�KWb§`�G@efG � gpUWO�R �pÏ t H�� K � � CFeqgpK�I¶T�V=R8]Sef¿¯l'I�KWR�¿¤bpofoqb�`�efGWg6O�bpUHI�R[I�b­O�R8BD]�K"B Z R8T�I�efGHBJI�eqbpGªt�- ����� � B ��t:eÀGHT�e Z R�- �
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Y T[BÇC
R8T�T�BJgDR
VHO�bDgDO�R8T�T�R8T�BDoqbpGWg"eqI�T�O�bpUWI�RDtªefG�I�RSO�C
R Z eÀBJI�R­T�`�eqI�]�KWR8T[O�R � GWR?I�KHR­gDO�BDG�UHoÀBJO�eqI�l"bD¿cI�KWR­O�bpUWI�R's�l
gDR8GWRSO�BJI�eÀGWg6C
bDO�R Z RSI�BDefoqR Z T�RSgpC
R8G�I�T�bD¿=I�KWR	O�bpUHI�R�UHT�efGWg�I�KWR8efO�oqb:]SBDoÀoql�Æ�B \ BDeÀofBJsLoqRkofefGWd�Æ�T�I�BJI�R�efGH¿¯bDO�CiBJI�eqbpG�Ã¥ÐHbDO
R^ÑWBDC
VLoqRDt:efG � gpUWO�R � t3B6T�`�eqI�]�K
bpGiI�KWR I T�e Z R¶bD¿&I�KWR \ eqO�I�UHBDo3gpBJI�RS`¶B�lQ]^bpGHGHR8]^I�efGWg H BDG Z2I `¶bpUHo Z gDR8GWRSO�BJI�R
B
O�bpUHI�R6BD]^O�bpT�T I I�b � ofo�efG"C
bDO�R Z RSI�BDefoªefGÇI�KWR;O�bpUWI�R6bDO�eqgpeÀGHBDofoqlFgDR8GHRSO�BJI�R Z s:l H�� K � � Ã

�[eqO�I�UHBDo�]SeqO�]SUHeqI�TÇBJO�RºO�R8]^bpCFC
R8G Z R Z ¿¯bDO T�R8T�T�eqbpGHT"]^bpGHT�efT�I�efGWg�bD¿'B ofBJO�gDR�G:UHC?s=RSOÇbD¿'C
R8T�T�BJgDR8TnbDO
O�R Å UHeqO�eÀGWg O�R8T�RSO \ R Z O�R8T�bpUWO�]^R8TSÃ Õ;GH]^R@BÁT�`�eqI�]�K�T�RSI�T
UWV�T�I�BJI�R"¿¤bDO
B \ eqO�I�ULBDo.]SeqO�]SULeqISt�eqI'CFB8lØefCFC
R Z eÀBJI�R8oql
s&RSgpefG I�b@¿¤bDO�`¶BJO ZnZ BJI�B@C
R8T�T�BJgDR8T�BDoqbpGHgiI�KHBJI \ efO�I�UHBDoª]SeqO�]SUHeqIStL`�eqI�KWbpUWI�`kBDeqI�efGHgFI�b Z RSI�RSO�CFefGWR�`�KWRSI�KWRSO[I�KWR
\ eqO�I�UHBDo�]SeqO�]SUHeqIªKLBDT�s&RSR8G­T�RSI¥UWV'T�UH]S]^R8T�T�¿¤ULofoql[R8G Z I�b[R8G Z Ã2Ô.BD]�K Z BJI�B[C
R8T�T�BJgDR¶I�O�B \ R8ofofeÀGWg�b \ RSO�BDG?R8T�I�BJsLoÀefT�KWR Z
\ eqO�I�UHBDo3]SeqO�]SULeqI¢]SBJO�O�eqR8T \ eqO�I�UHBDo:]SeqO�]SUHefI2e Z R8G�I�e � RSO�T¥`�KHef]�K­BJO�R�UHT�R Z s�l­I�KWRkO�R8]SeqV0eqR8G�I�T�`�eqI�]�KWR8T2¿¤bDO�O�BJVLe Z BD]S]^R8T�T
bD¿�T�I�BJI�R�efGW¿¤bDO�CFBJI�eqbpG'O�R8oÀBJI�R Z I�b�I�KHR \ efO�I�UHBDoW]SeqO�]SULeqI�BDG Z I�K:UHT�¿¤bDO.R^Ö@]SeqR8G�I.¿¯bDO�`kBJO Z eÀGWgWÃ m KWR \ eqO�I�UHBDoW]SeqO�]SUHeqI�T
]^O�R8BJI�R Z s:l×I�KWRÂMNM � _ T�l:T�I�R8C BJO�R �LR^Ñ3efsLoqRDt�BD]S]^bpCFCFb Z BJI�eÀGWg T�`�eqI�]�K»BDG Z R8G Z V&bpefG�IQC
b \ R8C
R8G�I�T¾BDG Z
T�UWVLV=bDO�I�efGWgÁC?UHofI�eqV&bpefG�I
T�R8T�T�eqbpGHT'`�efI�K Z l3GHBDCFef]ÇC
R8C?s&RSO�T�KHeqV�Ã×P3VLBD]^RnofefCieqI�BJI�eqbpGHT'VHO�R8]SofU Z R"BDG eÀG3Æ Z RSVHI�K
Z efT�]SUHT�T�eqbpGQbD¿¥C­UHoqI�efV=bpeÀG�I \ eqO�I�UHBDo0]SefO�]SUHeqI�TkefG@I�KHefT¶VLBJV&RSO �3O�RS¿¤RSO	I�bnË vJuJÍ ¿¤bDO Z RSI�BDefofT¶bpG"CFBDGLBJgDR8C
R8G�I�BDG Z UHT�R
bD¿�C?ULoqI�eqV&bpefG�I \ eqO�I�UHBDo&]SeqO�]SUHeqI�TSÃ

Y \ eqO�I�UHBDoW]SefO�]SUHeqI�CFBDGLBJgDR8C
R8G�IcVHO�bDI�b3]^bpoWR8T�I�BJsLoÀefT�KWR8TSt�O�RSVLBDeqO�T8tpBDG Z R8ofefCiefGHBJI�R8T2¿¤bDO�`¶BJO Z efGWg6T�I�BJI�R[BDG Z
bDI�KWRSO­I�O�B�ÖQ]@KHBDG Z oÀefGWg efGW¿¤bDO�CFBJI�efbpG�efG�I�KHR@T�`�eqI�]�KWR8T?VLBJO�I�eÀ]SeqVLBJI�efGWg eÀG�I�KWR \ eqO�I�UHBDo.]SeqO�]SUHeqISÃ m KWRN�����	�M� �����:,
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efT�I�KWR?T�`�eqI�]�K¾I�KHBJI�eÀGHeqI�efBJI�R8T�R8T�I�BJsLofefT�KHC
R8G�I�bD¿�B \ eqO�I�UHBDo¥]SeqO�]SUHefI	bpGns&R8KHBDoq¿2bD¿�BQT�R8T�T�eqbpGnR8G Z V&bpefG�IStLBDG Z I�KWR
���:, � �)�	�¶BJO�R�I�KWR�T�`�eqI�]�KWR8TkBD]^I�efGWg'bpG@s&R8KHBDoq¿�bD¿¥T�R8T�T�eqbpGQR8G Z V&bpefG�I�T.I�b'`�KLef]�KQI�KWR \ efO�I�UHBDo=]SeqO�]SUHeqI¶efT¶UHoqI�efCFBJI�R8ofl
Z eqO�R8]^I�R Z ÃÂMnbpT�I�oflºofeqdDR8oqlDt�BNT�bpUWO�]^R@bD¿�T�R8T�T�eqbpGØI�O�B�Ö@]i`�eÀofo�s&R@I�KWR@eÀGHeqI�efBJI�bDO'BDG Z�Z R8T�I�efGLBJI�eqbpGHT6`�efofo�s&R@I�KWR
I�BJO�gDRSI�TSÃ m KHRSO�R.efTSt�KWb�`¶R \ RSO8tpGWbDI�KLefGWg�efG;I�KHR.VHO�bDI�b3]^bpopI�KLBJI�VHO�R8]SoÀU Z R8T Z R8T�I�eÀGHBJI�eqbpGHT�¿¤O�bpC s=R8]^bpCiefGWg�efGLeqI�efBJI�bDO�T
bDOiT�bpUHO�]^R8T'¿¯O�bpC s=R8]^bpCiefGWgÁI�BJO�gDRSI�TSÃ×ÔcBD]�K sHO�BDGH]�K bD¿[B \ efO�I�UHBDok]SeqO�]SUHefI'KLBDT Z eqO�R8]^I�eqbpGLBDofeqI�lDtcT�V&R8]Se � R Z s�l
I�KWR
efGHefI�efBJI�bDO8t=`�KHef]�K¾efG Z ef]SBJI�R8T[I�KWR Z eqO�R8]^I�efbpG�ÉÒT Ï É Z b�`�GLT�I�O�R8BDC I�b�`kBJO Z I�KWR'I�BJO�gDRSI�T8t�UWVLT�I�O�R8BDC$I�b§`¶BJO Z I�KWR
efGHefI�efBJI�bDO8t3bDO�s&bDI�K Ï efGÇ`�KLef]�K Z BJI�BFCFB8l �Lb§` BDG Z O�R8T�bpUWO�]^R8T�CiB8lÇs&R;O�R8T�RSO \ R Z t0BDT�T�KWb§`�G efG � gpUHO�R ��Ã

source
(target)

destination
(target)

source
(initiator)

source/
destination
(target)

source/
destination
(target)

Ð2eqgpUWO�R � � Y C?ULoqI�eqV&bpefG�I \ eqO�I�UHBDo2]SeqO�]SULeqI�R8T�I�BJsLofefT�KHR Z s:lNI�KWR
GWb Z R'CiBJO�dDR Z efGHefI�efBJI�bDO8Ã'P3bpC
R
bD¿cI�KHR­I�BJO�gDRSI
GWb Z R8T�BJO�R?T�bpUWO�]^R8T	bpGLoqlDt Z R8T�I�efGLBJI�eqbpGHT	bpGHoflDtWbDO�s&bDI�K"T�bpUWO�]^R8T�BDG Z Z R8T�I�efGHBJI�eqbpGHT8Ã m KWR6BJO�O�b§`�T	O�RSVLO�R8T�R8G�I�I�KWR
Z eqO�R8]^I�eqbpGÇbD¿2O�R8T�bpUWO�]^R;O�R8T�RSO \ BJI�eqbpG BDG Z Z BJI�B �Lb�`�Ã

Ä£G BnC
bDsLeÀoqR
`�eqO�R8ofR8T�T6GWRSIa`cbDO�d=t�I�KWR@ofefCFeqI�eÀGWgÇO�R8T�bpUWO�]^R@efT�oÀeqdDR8oqlNI�b¾s&RFI�O�BDGLT�CFefT�T�eqbpGÂ]SBJVLBD]SeqIalDt.BDG Z
KWR8GH]^RNI�KWRNT�`�eqI�]�KWR8TÇC?UHT�Iis&R¾BJsLofRnI�bØO�R8T�RSO \ RÂBDG Z ]^bpG�I�O�bpo�I�KHR¾UHT�RNbD¿;I�KHefTQO�R8T�bpUHO�]^R¾efG bDO Z RSO@I�b�C
RSRSI
T�R8T�T�eqbpGHT��ªT�RSO \ ef]^RiO�R Å ULeqO�R8C
R8G�I�T6BDG Z I�bNBD]S]^bpCFC
b Z BJI�RQBDT?CFBDG�lÁT�efC?ULoqI�BDGWRSbpUHT6T�R8T�T�eqbpGHT�BDT6V&bpT�T�eqs0oqRDÃ m KWR
MNM � _ T�l3T�I�R8C-R8GHBJs0oqR8T¥T�`�eqI�]�KHR8T¥I�b;BDofofb:]SBJI�RkBDG Z CFBDGHBJgDRkO�R8T�bpUHO�]^R8T¢¿¯bDO�efG Z e \ e Z UHBDo \ eqO�I�UHBDo�]SeqO�]SUHeqI�T8Ã ��RSO�RDt
`¶R Z R8T�]^O�eqs&RiO�R8T�bpUWO�]^R@O�R8T�RSO \ BJI�eqbpGØbpGHoql �.I�KHRÇCFR8]�KHBDGHeÀT�CFT?¿¯bDOF]^bpG�I�O�bpofofeÀGWgnI�KWR"UHT�RQbD¿�O�R8T�RSO \ R Z O�R8T�bpUHO�]^R8T
&�eÀGH]SofU Z eÀGWg¾I�O�B�ÖQ]nBD]S]^bpUHG�I�efGWgWt�CFBJO�d3efGWgWt Å UHR8UWR8efGWgWtkBDG Z T�]�KWR Z ULofefGWg & BJO�R Z R8T�]^O�eqs&R Z efG Ë vJuDÍ Ã�h[UHO�efGWg
\ eqO�I�UHBDo�Æ�]SefO�]SUHeqI
R8T�I�BJs0ofefT�KHCFR8G�IStkR8BD]�K»T�`�eqI�]�K VLBJO�I�eÀ]SeqVLBJI�efGWg�eÀG×I�KWR \ efO�I�UHBDo�]SefO�]SUHeqIFO�R8T�RSO \ R8T@O�R8T�bpUWO�]^R8Ti¿¤bDO
]^bpCFC­UHGHef]SBJI�efbpG6`�eqI�K�I�KWRceÀCFC
R Z efBJI�R�UHVLT�I�O�R8BDC BDG Z?Z b�`�GHT�I�O�R8BDC KWbDV0TSt Z RSV=R8G Z efGWg	UWV&bpG6I�KHR Z eqO�R8]^I�efbpGHBDofeqIal
bD¿kI�KHefT�V&bDO�I�eqbpG�bD¿¶I�KHR \ eqO�I�UHBDo�]SeqO�]SUHefISÃiÐWbDO?KLeqgpKWRSO�Æ�oqR \ R8o \ eqO�I�UHBDo�]SeqO�]SUHefI�TSt�O�R8T�bpUWO�]^RFO�R8T�RSO \ BJI�eqbpG efT;T�efC
V0oql
BDG"BD]S]^bpUHG�I�efGWg
bDV&RSO�BJI�eqbpGÇ`�KHef]�K@dDRSRSVLT�I�O�BD]�dÇbD¿�I�KHR6BDC
bpUHG�I	bD¿�O�R8T�bpUHO�]^R8T	O�R8T�RSO \ R Z ¿¯bDO�I�KHR \ eqO�I�ULBDo=]SefO�]SUHeqISÃ
ÐWbDO[I�KWR�oqb§`cR8T�I´Æ�oqR \ R8o \ eqO�I�ULBDoª]SeqO�]SUHefIStWO�R8T�bpUWO�]^R�O�R8T�RSO \ BJI�eqbpGnBDoÀT�bQefGL]SofU Z R8TkB�� Z e
	&ULT�eqbpG 	­VHO�b3]^R Z UWO�RiÉÒBDT�`¶R8ofo
BDT�eÀG�I�RSO�BD]^I�efbpGHT	`�eqI�KÇI�KHR6]�KHBDGHGHR8oªBD]S]^R8T�T[C
R8]�KHBDGLefT�C"tW`�KLef]�K"BJO�R�s=RSlDbpG Z I�KWR�T�]^bDV&R;bD¿2I�KHefTkVLBJV&RSO Ï Ã

Ô.BD]�K T�`�eqI�]�K Z e�	&UHT�R8T�I�KWRÇO�R8T�RSO \ BJI�efbpG I�b�efI�T­eÀCFC
R Z efBJI�R8ofl�GWR8eqgpK�s=bDO�efGWgnT�`�eqI�]�KWR8T É¤I�KHbpT�RÇI�KHBJIFBJO�R
GWbDIÇ]SUWO�O�R8G�I�oql�VLBJO�I@bD¿;I�KWR \ efO�I�UHBDo�]SefO�]SUHeqI Ï t	T�bØI�KHBJI@I�KWRSl ]SBDG s&R VHO�RSVLBJO�R Z I�b�BD]S]^bpCFC
b Z BJI�RÂBºO�RSVLBDeqO
bD¿	I�KWR \ eqO�I�UHBDo�]SeqO�]SULeqI�eq¿	GWR8]^R8T�T�BJO�lDÃnÔ.BD]�K GHR8eqgpK�s&bDO�eÀGWg T�`�eqI�]�K�t2UWV&bpGÂO�R8]^R8e \ efGWgnBNGWRS` Z e
	�UHT�R Z O�R8T�bpUWO�]^R
O�R8T�RSO \ BJI�eqbpGªt�O�R Z UL]^R8TQs&bDI�K4eqI�TÇBD]^I�UHBDo�BDG Z eqI�TÇB ZW\ RSO�I�eÀT�R Z O�R8T�RSO \ BJsLoqRNI�O�BDGHT�CiefT�T�eqbpG ]SBJVLBD]SeqIal-É Z UHVLofef]SBJI�R
Z e
	�UHT�R Z O�R8T�RSO \ BJI�eqbpGLTQ¿¤O�bpC Z e�	=RSO�R8G�IÇT�`�eqI�]�KWR8T"BJO�R Z RSI�R8]^I�R Z0Ï ÃÌÐWbDO R8BD]�K»I�l:V&RNO�R8T�RSO \ BJsLoqRNI�O�BDGHT�CFeÀT�T�eqbpG
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]SBJVLBD]SeqIalDt0BD]^I�UHBDo�BDG Z B ZW\ RSO�I�efT�RDtWI�KWR Å UHBDG�I�eqIal@efTkO�R Z UH]^R Z s:lQB'¿¤O�BD]^I�eqbpGÇbD¿¢I�KWR;O�R8T�RSO \ BJI�eqbpG�tWV&bpT�T�eqsLoql'R Å UHBDo
I�b �SRSO�b"BDG Z¾Z RSV=R8G Z R8G�I�bpG¾I�KHR�VHO�efbDO�eqI�lÇbD¿�I�KHR \ eqO�I�UHBDo¥]SeqO�]SUHefI�I�bQ`�KHef]�KnI�KWR­O�R8T�RSO \ BJI�eqbpGNV&RSO�I�BDefGHTSÃ m KWR8T�R
I�`¶bÇT�I�RSVLT�I�bDgDRSI�KHRSO[O�R8T�RSO \ R­I�O�BDGHT�CFeÀT�T�eqbpG"]SBJVLBD]SefI�lnBJI�I�KWR?GWR8efgpK�s&bDO�BDG Z sLefBDT	bDI�KHRSO \ eqO�I�UHBDo�]SeqO�]SUHeqI�T�B8`kB8l
¿¤O�bpC UHT�efGWgnO�bpUWI�R8T'I�KHBJI'efGH]SofU Z RFI�KWR"GWR8eqgpK�s&bDO8t2KWR8GH]^R"efGH]^O�R8BDT�efGWgnI�KHR@ofefdDR8ofefKWb:b Z I�KHBJI?I�KHRÇGHR8eqgpK�s&bDO­`�efofo
s&R­B \ BDeÀofBJsLoqR?I�bÇBD]S]^bpCiC
b Z BJI�RiBiO�RSVLBDeqO[bD¿.I�KWR \ eqO�I�UHBDo¥]SeqO�]SUHeqI[T�KWbpUHo Z bpGWR­s&R­GHR8]^R8T�T�BJO�lDÃ m KLefT�VLO�b:]^R8T�T�bD¿
Z e
	�UHT�eÀGWg?O�R8T�bpUWO�]^R6O�R8T�RSO \ BJI�eqbpGHT	bpUWI�¿¯O�bpC�I�KWR�]SUWO�O�R8G�I�O�bpUWI�R6bD¿�B \ eqO�I�UHBDo�]SeqO�]SUHeqI	T�RSO \ R8T�BiT�efCiefofBJOkVLUWO�V&bpT�R
I�bFI�KWR ��T�KHB Z b§`�O�R8T�RSO \ BJI�eqbpGHT
	
VHO�bDV&bpT�R Z efG�Ë vDyJÍ ¿¯bDO�]^R8ofofUHofBJO	GWRSIa`cbDO�d:TSÃ

m KWR \ eqO�I�UHBDok]SeqO�]SULeqIFCFBDGHBJgDR8C
R8G�IiVLO�bDI�b:]^bpo�R8C
VLoqb§l:T
Ia`cb I�l:V&R8T
bD¿;C
R8T�T�BJgDR8T � �
�)�M* � BDG Z �%
�
�� � �ÒÃ
P:RSI�UWVQC
R8T�T�BJgDR8TcBJO�R�UHT�R Z I�b�R8T�I�BJsLofefT�K
GWRS` \ eqO�I�UHBDoW]SeqO�]SUHeqI�T2BDG Z O�RSV0BDeqO�R^Ñ3eÀT�I�efGWg;bpGWR8T8Ã2ÔcBD]�KQT�RSI�UWViC
R8T�T�BJgDR
]SBJO�O�efR8T�efGW¿¤bDO�CFBJI�eqbpG'V&RSO�I�BDeÀGHefGWg[I�b6I�KWR \ eqO�I�ULBDoW]SeqO�]SUHeqI�efGL]SofU Z efGHg�I�KWR�T�RSO \ ef]^R�O�R Å ULeqO�R8C
R8G�I�T�ÉÒT�UH]�KiBDT Z R8T�eqO�R Z
I�KWO�bpUHgpKWVLUWI'BDG Z VHO�efbDO�eqI�l Ï t�I�KWRÇR8G Z V=bpeÀG�I�T"ÉÒT�V&R8]Se � R Z efG Z e \ e Z UHBDofoflnbDOiBDT
BÂC­UHoqI�ef]SBDT�I­gDO�bpUWV Ï t.I�KHR"O�bpUWI�R
É¤`�KHeÀ]�KiCiB8l
s&R�B�T�efGWgpoqR�V0BJI�KiefG
I�KHR�]SBDT�R[bD¿ªB6V&bpefG�I´Æ¡I�bJÆ¡V&bpefG�IcT�R8T�T�eqbpGibDO¶B�I�O�RSR�eÀGFI�KWR[]SBDT�R�bD¿ªB?C?UHofI�eqV&bpefG�I
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R8G Z V=bpeÀG�ISt&I�K:UHT;R8ofefCiefGHBJI�efGWgQI�KWR
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R8G Z V&bpefG�I[C
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]SBDG ]�KWb�bpT�R6bpGWR6bD¿¢I�`¶bFbDVHI�eqbpGLTSÃ m KWR � O�T�I�BJVHVHO�bpBD]�K efTkI�bFO�R8T�RSO \ R;I�KWR;O�R Å UHeqO�R Z O�R8T�bpUWO�]^R8T	bpG"BDoÀo&sHO�BDGH]�KWR8T
BDG Z I�b¾T�R8G Z B"]^bDV:lNbD¿kR8BD]�KºC
R8T�T�BJgDR Z b�`�GÂR8BD]�K sHO�BDGH]�KÂT�efC­UHoqI�BDGWRSbpULT�oqlDÃ m KHefT;BJVHVLO�bpBD]�KÂl3eqR8o Z T;B"KHeqgpK
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s&RSO�bD¿.GWRSI�`¶bDO�dNO�R8T�bpUWO�]^R8T�I�KLBJI6BJO�R'I�K�UHT�UHGLB \ BDefofBJsLoqR?¿¯bDO�bDI�KWRSO;I�O�B�ÖQ]'T�R8T�T�eqbpGLTSÃ m K:UHTSt&eqI[T�KWbpUHo Z bpGHoql s&R
UHT�R Z `�KWR8GnI�KWR6R8G Z V&bpefG�I�efT�KHeqgpKHoqlÇC
bDsLeÀoqR6BDG Z I�KHR?T�R8T�T�eqbpG I�O�B�Ö@]�efT�bD¿2]^O�eqI�ef]SBDo�eÀC
V&bDO�I�BDGH]^RDÃ m KWR�T�R8]^bpG Z
BJVHVHO�bpBD]�KØefT;I�bnO�R8T�RSO \ RiI�KHRiO�R Å UHeqO�R Z O�R8T�bpUWO�]^R8T?bpG�I�KWRQsHO�BDGH]�K�I�b¾I�KWRi]SUWO�O�R8G�I�ofb:]SBJI�eqbpGºbD¿	I�KWRiR8G Z V&bpefG�I
BDG Z Bi¿¯O�BD]^I�eqbpG É¤V&bpT�T�efsLoql �SRSO�b Ï bD¿2I�KWR6O�R8T�bpUWO�]^R8T�bpGnI�KWR6bDI�KWRSO[sHO�BDGL]�KWR8T�BDG Z I�bQT�R8G Z R8BD]�KNC
R8T�T�BJgDR Z b§`�G
bpGHoql¾I�KWRFBD]^I�e \ RFsLO�BDGH]�KªÃ'A�R8T�RSO \ efGWg"B"T�CFBDoÀo2¿¯O�BD]^I�efbpGÁbD¿cI�KWRFGHR8]^R8T�T�BJO�lNO�R8T�bpUWO�]^R8T;bpGÂI�KWR
bDI�KWRSO�sHO�BDGH]�KWR8T
efGH]^O�R8BDT�R8T¶I�KWR[oÀeqdDR8ofefKWb:b Z I�KHBJIkI�KWR�¿ÒUHofo Å UHBDG�I�eqIalFbD¿�O�R Å UHeqO�R Z O�R8T�bpUHO�]^R8T.`�efofoHs&R[B \ BDefofBJsLoqR�bpG@I�KWbpT�R[sHO�BDGH]�KWR8T
T�KWbpULo Z I�KWRSl¾s&R8]^bpC
R­BD]^I�e \ RDÃ Y sHO�BDGL]�KNs&R8]^bpC
R8T�BD]^I�e \ R
`�KWR8GNBDGNR8G Z V&bpefG�I�C
b \ R8T6I�bÇBÇGWRS`-oqb3]SBJI�eqbpGNbpG
I�KWR�C­UHoqI�efV=bpeÀG�I \ efO�I�UHBDo�]SeqO�]SULeqI�BDG Z O�R Å UWR8T�I�T�I�KWR�GWR8]^R8T�T�BJO�lÇO�R8T�bpUWO�]^R8T8Ã.Ä£¿¢eqI�eÀT�GWbDI�V&bpT�T�efsLoqR[I�bFO�R8T�RSO \ R?I�KWR
O�R Å UHeqO�R Z O�R8T�bpUHO�]^R8T	BDoqbpGWg
I�KWR;GWRS`�oqliBD]^I�e \ R;sHO�BDGH]�K�t3I�KWR;efGLeqI�efBJI�bDO	BJI�I�R8C
VHI�T	I�b � G Z BDG"BDofI�RSO�GHBJI�R;O�bpUWI�R�¿¤bDO
I�KWR;T�R8T�T�eqbpG�Ã�M¾R8BDG�`�KLefoqRDt3I�KWR;]SUWO�O�R8G�IksHO�BDGH]�K"efTkUHT�R Z UHG�I�efo&B­s=RSI�I�RSO�BDoqI�RSO�GHBJI�e \ R;efT¶¿¤bpUHG Z Ã2Ä£¿�I�KWR;R8G Z V&bpefG�I
C
b \ R8T�I�b@BFoqb3]SBJI�eqbpGnGWbDI�]SUWO�O�R8G�I�oql@O�R8BD]�KHBJs0oqR6I�KWO�bpUHgpK"I�KWR�C­UHoqI�eqV&bpefG�I \ efO�I�UHBDo�]SeqO�]SULeqIStWI�KWR \ eqO�I�UHBDo�]SefO�]SUHeqI
efTkR^Ñ3I�R8G Z R Z ¿¯O�bpC�I�KWR;R8G Z V&bpefG�I��ÞTkbpo Z oqb3]SBJI�eqbpG"I�biO�R8BD]�K¾eqI�T�GWRS` ofb:]SBJI�eqbpGªÃ
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bD¿6oÀBJO�gDR^Æ�T�]SBDoqRNT�efC­UHofBJI�eqbpGHT'bD¿�I�KWRN]SofUHT�I�RSO�efGWgWt \ eqO�I�ULBDo�]SeqO�]SUHefIFCFBDG3Æ
BJgDR8C
R8G�ISt¥BDG Z ofb:]SBJI�eqbpGÂCiBDGHBJgDR8C
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CFBDefGNVLUWO�V&bpT�R­bD¿.I�KHR8T�R
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V&bpGWR8G�I�T[I�b@I�KWR­I�O�BDGHT�CFeÀT�T�eqbpG
O�BDGWgDR?BDG Z C
bDs0efofeqIalibD¿�GWRSI�`¶bDO�d GWb Z R8TStHeÀG"bDO Z RSO�I�b Z R � GWR?BDG"R
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b Z R8ofT
`¶RSO�R
]^bpGHT�I�O�UH]^I�R Z ULT�efGWgQI�KWR
M¾BDefT�eqR­T�efC?ULofBJI�eqbpGnoÀBDGWgpUHBJgDR Ë v � Í tªB r Æ¡sLBDT�R Z T�eÀC?UHoÀBJI�eqbpG¾oÀBDGWgpUHBJgDR'I�KHBJI;]SBDG
s&R�UHT�R Z ¿¯bDO¶T�R Å UHR8G�I�efBDo0BDG Z V0BJO�BDofoqR8o3R^Ñ3R8]SUWI�eqbpGQbD¿ Z efT�]^O�RSI�R^Æ¡R \ R8G�IkT�efC­UHofBJI�eqbpG
C
b Z R8ofT8Ã Y ofoHT�eÀC?UHoÀBJI�eqbpGHT2`¶RSO�R
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Ä´G×I�KWRÁT�efC­UHofBJI�R Z R8G \ eqO�bpGHCFR8G�ISt�BDG efGHT�I�BDGL]^RnbD¿6BºC­UHoqI�eÀKWbDV C
bDs0efoqR"`�eqO�R8oqR8T�TiGHRSI�`¶bDO�d efTigDR8GWRSO�BJI�R Z s�l
VLofBD]SeÀGWg¾BNT�RSI­bD¿ F T�`�eqI�]�KWR8T'BDG Z E R8G Z V&bpefG�I�T�efG BN]SefO�]SUHofBJO­BJO�R8BN`�eqI�K�O�B Z efUHT � `�efI�KHefG�BÁT Å UHBJO�R � R8o Z
bD¿������ CFRSI�RSO�TSÃ ÔcBD]�K T�`�eqI�]�K×BDG Z R8G Z V&bpefG�I
efT
V&bpT�eqI�efbpGWR Z O�BDG Z bpCFofl BDG Z eÀG Z RSV&R8G Z R8G�I�oql�BDG Z KLBDTiB
I�O�BDGHT�CFefT�T�efbpG O�BDGWgDR­bD¿ � C
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b Z R8o³t�I�KWR	C
b \ R8C
R8G�I�bD¿LR8BD]�K'gDO�bpUWV
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Z efO�R8]^I�eqbpG�t
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R8G�ISt2`¶RiT�efC­UHofBJI�R Z BnC
b:]�dÂO�R^Æ
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¿¤bpofoqb�`�T¥I�KHRkÔ r A�M$C
b Z R8o Z R8T�]^O�eqs&R Z BJs=b \ RDÃ��[O�bpUWV H efT2T�I�BJI�eqbpGHBJO�l?`�KHefofR.gDO�bpUWV0T I t -
tpBDG Z D C
b \ R�R8BDT�ISt
GWbDO�I�KHR8BDT�ISt�BDG Z GWbDO�I�K�t=O�R8T�V&R8]^I�e \ R8oqlDt=¿¤bDO�BQV&RSO�eqb Z bD¿�I�eÀC
RDt&I�KWR8GnO�R \ RSO�T�R Z eqO�R8]^I�efbpGHT?ÉÒe³ÃÊRDt&`¶R8T�IStªT�bpUWI�K�`¶R8T�ISt
BDG Z T�bpUWI�K Ï ¿¤bDO[BQV&RSO�eqb Z bD¿�I�efC
RDt�BDG Z I�KWR8G¾O�R \ RSO�T�R Z eqO�R8]^I�eqbpG¾BJgpBDeÀG�t=BDG Z T�b@bpG�Ã �ÂR'R^Ñ:V&RSO�efCFR8G�I�R Z `�eqI�K
gDO�bpUWVÂT�V&RSR Z T�bD¿ w � d3C���KWO
É¤Î"C���T�R8] Ï I�KWO�bpUHgpK � v d3C���KWOFÉ vJu C���T�R8] Ï t�BDG Z `�eqI�K¾I�O�BDGHT�CFefT�T�efbpG O�BDGWgDR8T�bD¿
w d:C I�KHO�bpUWgpK x d:C Ã­P3efC­UHofBJI�eqbpG Z BJI�BÇ`kBDT;]^bpofoqR8]^I�R Z b \ RSO­B@V=RSO�eqb Z bD¿ �JuDu T�R8]^bpG Z T�bD¿cT�efC?ULofBJI�eqbpG¾I�efC
RDt
T�U3Ö@]SeqR8G�I	I�biR8T�I�BJsLofefT�K"B Z R Å ULBJI�R�]^bpG � Z R8GL]^R6efGÇI�KWR�T�eÀC?UHoÀBJI�eqbpG@O�R8T�UHoqI�T8Ã

Ð¢efgpUWO�R wDw T�KWb�`�TcI�KHR�G:UHC?s&RSO¶bD¿¢]SofUHT�I�RSO	T�V0ofeqI�TSt:C
RSO�gDR8TStHBDG Z I�KWR8efOkT�UHC ÉÒe³ÃÊRDÃqtH]SofUHT�I�RSOkO�RS¿¤bDO�CFBJI�efbpGHT Ï
BDT"BØ¿¤ULGH]^I�eqbpG bD¿�I�KWRÁI�O�BDGHT�CFefT�T�efbpG×O�BDGWgDRÁ¿¤bDO T�V&RSR Z T@bD¿ y C���T�R8]ÂBDG Z-w�� C���T�R8]JÃ m KHefT Z BJI�B�T�RSI"`kBDT
bDsHI�BDefGHR Z `�efI�K ')(�*�, �.- ) � t '0/21436571 ) x t�BDG Z '8* 391;: ) Î É¤O�RS¿¤RSO'sLBD]�d�I�bÁT�R8]^I�eqbpG x Ã v Ã w ¿¤bDO­B Z R8T�]^O�eqVHI�eqbpG
bD¿[I�KWR8T�R VLBJO�BDC
RSI�RSO�T Ï Ã m KWR"¿¯O�R Å UWR8GL]^lºbD¿;]SofUHT�I�RSO
O�RS¿¯bDO�CiBJI�eqbpGHTStkGWb�C
bDO�R"I�KLBDG v V&RSOFCFefG:UWI�RÇR \ R8G×¿¤bDO
T�`�efI�]�KFT�V&RSR Z T�UHV
I�b w�� C���T�R8]Jt3efT2`¶R8ofoW`�efI�KHefG­BD]S]^RSVHI�BJsLoqR[ofefCFeqI�T¢bD¿=b \ RSO�KHR8B Z efG'I�RSO�CFT�bD¿&]^bpC
VLUWI�BJI�eqbpGQBDG Z
efGW¿¤bDO�CFBJI�efbpG Z eÀT�I�O�eqsLUHI�eqbpG�Ã Y T�I�KHR­I�O�BDGHT�CFefT�T�eqbpG O�BDGWgDR?bD¿cI�KWR'T�`�eqI�]�KWR8T�efGH]^O�R8BDT�R8T8t=I�KHR­G:UHC?s=RSO[bD¿cCFRSO�gDR8T
Z R8]^O�R8BDT�R8TStHs&R8]SBDUHT�R�I�KWRSO�R6BJO�R;¿¯RS`¶RSO�efT�bpoÀBJI�R Z ]SofUHT�I�RSO�TkbD¿2]^bpG�I�BDefGHefGWg
oqR8T�TkI�KHBDG x GWb Z R8T	BDG Z KWR8GH]^R6GHRSR Z efGWg
I�b
C
RSO�gDRDÃ Y TkR^Ñ3V=R8]^I�R Z t3eÀGH]^O�R8BDT�efGHg?I�KWR�T�`�efI�]�K"T�V&RSR Z efGH]^O�R8BDT�R8TkI�KHR[G:UHC?s=RSOkbD¿¢]SofUHT�I�RSO	T�VLoÀeqI�T.BDG Z C
RSO�gDR8TSÃ

ÐWbDO�bpUWO	R^Ñ3V&RSO�efC
R8G�I�TkO�R8ofBJI�R Z I�b \ eqO�I�ULBDo=]SefO�]SUHeqI�TSt:`¶R6]^bpGHT�e Z RSO�R Z bpGHoqlQofb�`¶R8T�I´Æ�oqR \ R8o \ eqO�I�UHBDo&]SeqO�]SUHeqI�TSt
T�b"I�KHBJI;`¶RF]^bpUHo Z bDs0T�RSO \ R
I�KWR
s&R8KHB \ eqbDO;bD¿kBDofo¢I�KWO�RSR
Ial�V&R8T;bD¿¶O�RSVLBDefO�T &¾KHBDG Z b 	2tªoqb3]SBDo2O�RSO�bpUWI�RDt¢BDG Z R8G Z
O�RSO�bpUHI�R�&@I�KWR � O�T�I	Ia`cb@bD¿2`�KHef]�K BJO�R?bpGHoql@V=bpT�T�eqsLoqR;BJI�I�KWR�oqb§`cR8T�I´Æ�ofR \ R8o³Ã ��R8GH]^RDt=I�KWR�]SoÀUHT�I�RSO�efGHg
VHO�b3]^R Z UWO�R
`kBDT�GWbDI[efG \ bDdDR Z ¿¯bDO�I�KWR8T�R­T�efC­UHofBJI�eqbpGHT8Ã�h[UHO�efGWg
I�KWR?]^bpUWO�T�R?bD¿¢I�KHR�T�efC­UHofBJI�eqbpGLTSt � Z e
	&RSO�R8G�I�T�R8T�T�efbpGHT	`¶RSO�R
efGHefI�efBJI�R Z t�bpGWR
R8BD]�KºI�b gDO�bpUWV H ¿¯O�bpC gDO�bpUWVLT I t -
t�BDG Z D BDG Z bpGWRFR8BD]�K�¿¤O�bpC H I�b I t I I�b -'t - I�b
D¾t�D I�b H Ã	Ô.BD]�KNT�R8T�T�eqbpG ofBDT�I�R Z ¿¤bDO�I�KWR Z UWO�BJI�eqbpG"bD¿�I�KHR?T�efC­UHofBJI�efbpG"BDG Z gDR8GWRSO�BJI�R Z¾Z BJI�BiVLBD]�dDRSI�T;BJI�I�KWR
]^bpGHT�I�BDG�I[O�BJI�R�bD¿�bpGWR?V&RSO�T�R8]^bpG Z tLO�RSgpBJO Z oqR8T�T�bD¿�`�KWRSI�KWRSO�B \ efO�I�UHBDoª]SeqO�]SUHeqI	`kBDT�lDRSI�efG"VLoÀBD]^RDÃ _ bpGWR?bD¿�I�KWR
T�R8T�T�eqbpGHTkO�R Å UHeqO�R Z O�R8T�bpUWO�]^R;O�R8T�RSO \ BJI�efbpG�Ã

Ð¢efgpUWO�R w8v ÉÒB Ï T�KWb§`�T�I�KHR Z RSV&R8G Z R8GH]^R.bD¿WI�KWR�¿¤O�R Å UHR8GH]^l�bD¿ \ eqO�I�UHBDo�Æ�]SeqO�]SULeqI&O�RSVLBDeqO�TªbpG�I�KWR.I�O�BDGHT�CFeÀT�T�eqbpG
O�BDGWgDR�¿¯bDOcO�BJVLe Z ofl�C
b \ efGWg6T�`�eqI�KH]^R8TSÃ�Ð2eqgpUWO�R w8v É¤s Ï T�KHb�`�T�I�KHR�¿¯O�BD]^I�eqbpG
bD¿&VLBD]�dDRSI�T Z O�bDVHV&R Z BDTcB;¿ÒUHGH]^I�eqbpG
bD¿
I�O�BDGHT�CFefT�T�efbpG�O�BDGWgDR�¿¤bDO Z e
	&RSO�R8G�IªT�`�eqI�]�K6T�V&RSR Z TSÃ¢ÐWbDO¥BDofoJI�KHO�RSR�I�l:V&R8TªbD¿:O�RSVLBDeqO�TO&[KHBDG Z b 	¢t�oqb:]SBDopO�RSO�bpUWI�RDtJBDG Z
R8G Z O�RSO�bpUWI�R &'I�KWR�¿¤O�R Å UWR8GH]^l � O�T�I�eÀGH]^O�R8BDT�R8T.`�eqI�KFefGL]^O�R8BDT�efGWg;I�O�BDGHT�CFefT�T�eqbpG'O�BDGWgDR[BDG Z I�KWR8G Z R8]^O�R8BDT�R8T8Ã m KWR
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Ð2eqgpUWO�R wDw � r ofULT�I�RSO;T�VLofeqI�T8t=C
RSO�gDR8TSt�BDG Z O�RS¿¤bDO�CFBJI�efbpGHT[V=RSO6CiefG�UHI�R \ RSO�T�UHT�I�O�BDGHT�CiefT�T�eqbpG¾O�BDGWgDR'¿¤bDO6T�`�eqI�]�K
T�V&RSR Z R Å UHBDo&I�b y C ��T�R8]iÉÒB Ï BDG Z T�`�eqI�]�K"T�V&RSR Z R Å UHBDo�I�b w�� C ��T�R8]iÉ¤s Ï Ã

O�R8BDT�bpG�¿¯bDO6I�KLefT�s&R8KHB \ eqbDO6efT;BDT�¿¯bpofofb�`�TSÃ Y I�ofb�` I�O�BDGLT�CFefT�T�eqbpGnO�BDGWgDR8TSt�I�KHRFGWRSI�`¶bDO�dÂefT�V&b�bDO�oql¾]^bpGHGHR8]^I�R Z t
KWR8GH]^Rº¿¯RS`¶RSO \ eqO�I�UHBDo;]SeqO�]SUHeqI�T"BJO�RºT�UH]S]^R8T�T�¿ÒUHofoql R8T�I�BJsLofefT�KWR Z t�BDG Z ]^bpGHT�R Å UWR8G�I�oql4I�KWRSO�R�BJO�R�¿¤RS`¶RSO \ eqO�I�UHBDo
]SeqO�]SULeqI�T�I�b"O�RSVLBDeqO8Ã m KHR­V&b:bDO[]^bpGLGWR8]^I�e \ eqI�lÁBJI;oqb�`1I�O�BDGLT�CFefT�T�eqbpG O�BDGHgDR8T6efT[BDofT�bÇO�R
�LR8]^I�R Z eÀG � gpUHO�R w8v É¤s Ï t
efG I�KLefTi]SBDT�RÁBDT@BºKHeqgpK×¿¯O�BD]^I�efbpG×bD¿ Z O�bDVLV=R Z VLBD]�dDRSI�TSÃ Y TQI�O�BDGHT�CiefT�T�eqbpG�O�BDGWgDR¾efGL]^O�R8BDT�R8TSt�C
bDO�R \ eqO�I�UHBDo
]SeqO�]SULeqI�T�BJO�R�T�UH]S]^R8T�T�¿¤UHoÀoql�R8T�I�BJs0ofefT�KWR Z t�BDG Z KWR8GH]^R�I�KWR[G�ULC�s&RSO.bD¿�O�RSVLBDeqO�T�eÀGH]^O�R8BDT�R8TSÃ Y IcI�KWR�KLeqgpKFR8G Z bD¿�I�KWR
I�O�BDGHT�CFefT�T�efbpG O�BDGWgDR8T;T�efC?ULofBJI�R Z t=I�KWR
]^bpGHGWR8]^I�e \ eqI�lNefT�gDb�b Z R8GWbpUWgpKÁT�bÇI�KHBJI;T�`�efI�]�KÁC
bDsLefoÀeqI�l ]SBDUHT�R8T�¿¯RS`¶RSO
Z efT�O�UWVHI�eqbpGLTcefG \ eqO�I�ULBDo�Æ�]SeqO�]SUHefI¶]^bpGHGHR8]^I�e \ efI�lDtLBDG Z KWR8GH]^R;¿¤RS`cRSO�O�RSVLBDeqO�T	BJO�R6O�R Å UHeqO�R Z Ã

ÐWbDO�bpUWO�R^Ñ:V&RSO�efCFR8G�I�T�O�R8ofBJI�R Z I�b�ofb:]SBJI�eqbpG�CFBDGHBJgDR8C
R8G�IStJ`cR.T�efC?ULofBJI�R Z R8G Z V&bpefG�I�T�BDTª`¶R8ofoDBDT¥T�`�eqI�]�KWR8TSt
]SofUHT�I�RSO�R Z efG BÂIa`cbJÆ�oqR \ R8o�KHeqRSO�BJO�]�K�lDÃ m KWRSO�R"`¶RSO�R vJu T�`�eqI�]�KWR8TiBDG Z ÎÂR8G Z V&bpefG�I�TSt�`�eqI�K GWbÂgDO�bpUWV0TSÃ m KWR
T�`�efI�]�KWR8T'C
b \ R Z�\ RSO�lºT�oqb§`�oql É w C���T�R8] Ï tcBDG Z R8G Z V&bpefG�I­T�V&RSR Z T?O�BDGWgDR Z ¿¯O�bpC w8y d3C���KWO"É � C���T�R8] Ï I�b�� v
d3C���KWO?É vJu C ��T�R8] Ï Ã

Ð¢efgpUWO�R w8x ÉÒB Ï T�KWb�`�TªI�KWR�I�bDI�BDopb \ RSO�KWR8B Z efGH]SUWO�O�R Z s�l�I�KWR�oqb3]SBJI�eqbpG6CiBDGHBJgDR8C
R8G�I¥T�]�KWR8C
RcBDT�B	¿¤ULGH]^I�eqbpG
bD¿W]SBDofoD¿¤O�R Å UWR8GH]^lDÃ ��RSO�RDtJI�KWR.I�bDI�BDo�b \ RSO�KWR8B Z efTª]^bpC
VLUHI�R Z BDTªI�KHR.G�ULC�s&RSOªbD¿Woqb3]SBJI�eqbpG6CFBDGLBJgDR8C
R8G�I2C
R8T�T�BJgDR8T
I�O�BDGHT�CFeqI�I�R Z b \ RSO�R8BD]�KnKWbDVªt0BDG�l:`�KWRSO�R6eÀGÇI�KWR�GWRSIa`cbDO�d=t Z UWR�I�bQoqb3]SBJI�eqbpG UWV Z BJI�eÀGWg?bDO � G Z eÀGWg?VLO�b:]^R Z UWO�R8TSt
b \ RSO
I�KHRiR8G�I�eqO�RÇT�efC­UHofBJI�eqbpG�Ã"Ð2eqgpUWO�R w8x É¤s Ï T�KWb§`�T?I�KWRiI�bDI�BDo¶b \ RSO�KWR8B Z BDT?B¾¿ÒUHGH]^I�eqbpGºbD¿�R8G Z V&bpefG�I�T�V&RSR Z Ã
Ä´Gºs&bDI�KØ]SBDT�R8TSt�I�KWRSO�R@efT­B ��]SUWI�b 	 V&bpefG�I�	¾BJ¿¤I�RSO'`�KHef]�K ]�KHBDGWgpefGHg¾I�KWR@O�bpBDCFeÀGWg¾oqR \ R8ocO�R8T�ULoqI�T?eÀG efGL]^O�R8BDT�R Z
R^ÖQ]SeqR8GL]^lDÃ Y T¶T�KWb§`�GQeÀG � gpUWO�R�ÄaI¶efT¶C
bDO�R�R^Ö@]SeqR8G�IcI�b­ULT�R�B?O�bpBDCFefGHg�oqR \ R8o0bD¿ w t:¿¤bDOkB�]SBDofo0¿¯O�R Å UWR8GL]^l­bD¿¥oqR8T�T
I�KHBDG u Ã v � ]SBDoÀofT�V&RSO�CiefG�UHI�R"ÉÒBDT�T�KWb�`�GÂefG � gpUWO�R w8x ÉÒB Ï�Ï BDG Z ¿¤bDO6R8G Z V=bpeÀG�I[T�V&RSR Z gDO�R8BJI�RSO�I�KHBDG w �@C ��T�R8]
ÉÒBDT�T�KWb�`�GnefG � gpUWO�R w8x É¤s Ï�Ï Ã
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Ð2eqgpUWO�R w8v � ��eqO�I�UHBDok]SeqO�]SUHeqI
KHBDG Z b 	�TSt.ofb:]SBDokO�RSO�bpUWI�R8TSt.R8G Z O�RSO�bpUWI�R8TSt¶BDG Z I�bDI�BDo�O�RSVLBDeqO�T­V&RSO
CFefG:UWI�R \ RSO�Æ
T�UHT�I�O�BDGHT�CiefT�T�eqbpG�O�BDGWgDR@¿¯bDO'T�`�eqI�]�KºT�V&RSR Z R Å UHBDocI�b w�� C���T�R8]NÉÒB Ï ÃNÐWO�BD]^I�eqbpGØbD¿	VLBD]�dDRSI�T Z O�bDVHV&R ZÂ\ RSO�T�UHT
I�O�BDGHT�CFefT�T�efbpGQO�BDGWgDR6¿¤bDO�T�`�eqI�]�K T�V&RSR Z TkbD¿ w8v C���T�R8]Jt w�� C���T�R8]Jt=BDG ZnvJu C ��T�R8]iÉ¤s Ï Ã
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Ð2eqgpUWO�R w8x � m bDI�BDo¢b \ RSO�KHR8B Z bD¿�oqb3]SBJI�eqbpG¾I�O�BD]�d3efGWg \ RSO�T�UHT�]SBDofoª¿¤O�R Å UWR8GH]^lÇ`�eqI�KnR8G Z V&bpefG�I�T�V&RSR Z R Å UHBDo�I�b w �
C���T�R8]FÉÒB Ï BDG Z BDG ZQ\ RSO�T�UHT¶R8G Z V&bpefG�IcT�V&RSR Z `�eqI�KÇ]SBDofo=¿¤O�R Å UWR8GH]^lFR Å UHBDo=I�b u Ã x ]SBDofofT ��CFeÀGNÉ¤s Ï Ã.Ä£G@R8BD]�Kn]SBDT�RDt
I�KWR6O�bpBDCFefGWg
oqR \ R8o.ÉÒA�Ó Ï bD¿2I�KWR;R8G Z V&bpefG�I�Tk`¶RSO�R�T�RSI�R Å ULBDo�I�b u bDO w Ã
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m KWR
MNM � _ T�l:T�I�R8C KHBDT�s&RSR8G Z R8T�eqgpGWR Z I�b T�UWVLV=bDO�I Z eÀT�I�O�eqsLUHI�R Z tLO�R8BDoqÆ¡I�efC
R
C?ULoqI�efC
R Z eÀBiBJVHVLoÀef]SBJI�eqbpGHT[efG
ofBJO�gDRDt3C­UHoqI�efKWbDVQC
bDsLefoqR	`�eqO�R8oqR8T�TcGWRSI�`¶bDO�d3TSÃ�Ä£Ic]^bpGHT�eÀT�I�T�bD¿�B?T�RSI.bD¿¥C
b Z UHofBJO.]^bpC
V&bpGWR8G�I�Tc`�KHef]�K
R8GHBJsLoqR�I�KWR
GWRSIa`cbDO�d­I�b�B Z BJVLI¢I�b?GWb Z RkCFbDsLefofeqIal6BDG Z ofefGHd�Æ Å UHBDofeqIal �0UH]^I�UHBJI�efbpGHTStpBJI�I�KWR	ofeÀGWd�BDG Z GWRSIa`cbDO�d­ofB�lDRSO�TSÃ2Ä´G'I�KHefT
VLBJV&RSO8tª`¶RiKHB \ RiVHO�R8T�R8G�I�R Z I�KWO�RSRFdDRSlÂ]^bpC
V&bpGWR8G�I�T6bD¿kI�KWRQM¾M � _ T�l:T�I�R8C � I�KWRi]SoÀUHT�I�RSO�efGHgÇBDG Z ]^R8ofo�¿¤bDO�Æ
CFBJI�eqbpG@VHO�b:]^R Z UHO�R8T�¿¤bDO	]^O�R8BJI�efGWg
B \ eqO�I�UHBDoLKHefRSO�BJO�]�KLef]SBDo0]^bpG�I�O�bpo&T�I�O�UL]^I�UWO�R[b \ RSO	I�KWR[VLK�l:T�eÀ]SBDo0GWRSIa`cbDO�d0t3I�K:UHT
R8GHBJsLoÀefGWg6R^ÖQ]SefR8G�IkO�RSVHO�R8T�R8G�I�BJI�efbpGQbD¿¥GWRSI�`¶bDO�dQ]^bpGLGWR8]^I�e \ eqI�liBDG Z T�RSO \ ef]^R8TkBJIkC?ULoqI�eqVLoqR�oqR \ R8ofTcbD¿¥BJsLT�I�O�BD]^I�eqbpG �
I�KWR"oqb3]SBJI�eqbpG�CFBDGHBJgDR8C
R8G�I
VHO�b3]^R Z UWO�R8T�¿¤bDO Z RSI�RSO�CFefGLefGWgnI�KHR@oqb3]SBJI�eqbpGØbD¿�R8G Z V&bpefG�I�T?`�eqI�K O�R8T�RSV�]^I'I�bÁI�KWR
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