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e M6QS`�MiVWX&HJT
k·VW]F^_NsE�Mp��H L R*MFX&E�MONfG��hMFR L E�GIN L HJTzNPHYR*M�HJG.~F^gVWT�E�Q�R*M�NfCFEïMp]FX b E L RWkÈMFR�QFE�GsNPCiVuNsT"VWM�k·VWHY^�R L
L E�T�R��*E L VuNÕNPCSEsGPVWX&E.NfHJX&E.R LÈ© CFE�M�VWM<E��WE�MON�RxT�T�] L G � ì�R © E��WE L � © E�T�RWMFGfHYQFE L V L E�G¯N L HYT�NfE�Q
T"VuGfE © CSE L E%HYN�HJGUVWGfGI]FX&E�Q�NPCFVuNsV�NsVW^Y^{NPHYX
E�G��iNPCFE L E�E�(xHJG¯NPG�V&~iVuNPC b EzN © E�E�M£E��WE L `#~iVuH L RWk
MFR�QFE�G�HJMdNPCSE�MFEzN © R L « �Õe M�VuQFQFHYNfHJR*M0�FHYNnCiVuG b E�E�M#GfCSR © M�NPCiVuNnNfCFE�k L E�op]FE�MFT�` © HYNfC © CSHJT�C
E��WE�MONPGUT"VWM9R�T�T�] L RWM#V�GfHYMFt*^JE.MFRxQSE�X%]FGIN b E�^YHJX&HYNfE�Q�NfR
VuT�CFHJEz�*E�T�R LIL E�TzN.QSHgVWt*MSR*GfHYG � ADCFHYG
HJGDT�CFV L VWTzNPE L H10�E�Q b `�NPCFE[GINPVuNPE[CFRW^JQFHYMFt�NPHYX
E �

y2(SHYGINfHJMFt © R L «pG ~¼E L kqR L Xæ~ªR�R L ^_`%HYMïNPCFE�V b R��*E�T�R*MFQSHYNPHYR*MFG � @.M
VW^Yt*R L H_NPCFX¦T"Vu^J^JE�Q43fZiR L í
© V L Qiì�E"V L N b E"VuN�5#HYG�~ L R*~¼R*GIE�Q�NfCiVuN�VWT�CFHYE��WE�G�T�R LIL E�TzN%QSHgVWt*MSR*GfHYG�]FMFQFE L NfCFE&V b R��WE
G¯N�VuNfE�Q
T�RWMFQFHYNfHJR*MSG � @U^Jt*R L HYNfCFX=ZiR LI© V L QiìUE�V L N b E�VuN © R L «pG b `6CFV���HYMFt�MFR�QFE�Gï~¼E L kqR L X8HYMFQFE�~¼E�M�í
QFE�MpNÈQFHJVWt*MFRWGfHJG$RWkªNfCFEnGI`�GINfE�X � @ © R L «pHJMFt[MFR�QFEnHJMSQFHJT�VuNPE�G�NPCiVuN H_N�HJG�k·Vu]F^YN�k L E�E b `�GfE�MFQFHYMFt
R*]SN�X
E�GfGfVWt*E�G<T�VW^J^YE�QåCFE"V L N b E"VuNfG<E��WE L `å÷>NPHYX
E�]FMFH_NPG � ADCFE�GIE�CFE"V L N b E"VuNfG<V L E 6iR�RxQFE�Q
NPC L R*]FtWCFR*]SN NPCSE�MSE�N © R L « b `ïNPCFEnRWNfCFE L MFR�QFE�GÈk·VWT�HJ^YHYN�V�NPHJMSt.E"VuT�C�MFR�QFEDNPR[~¼E L kqR L X&GÈH_NPG�R © M
HJMSQFE�~¼E�MFQSE�MON<QFHJVWt*MFR*GIHJG�RWk�RuNPCFE L MFR�QFE�G�HJM4NPCFE�MFE�N © R L « � @ LIL H_�WVu^�Ruk�V6MFE © CFE"V L N b E"V�N
VukÆNfE L V
MFRxQSE%CiVWG b E�E�M�QFHJVWt*MFRWGfE�Q�NPR b E%HYM�NPCSE%k·VWHJ^YE�Q9GINPVuNPE�HJMFQFHYT"VuNfE�G.V L E�T�R��*E L `�Ez�*E�MpN �
Z\VWHJ^Y] L EDNfR L E�T�E�H_�*E�V�CFE"V L N b E"V�NÕR*MFT�E.NPCSEsMFR�QFE.CiVuG b E�E�M<QSHgVWt*MSR*GfE�Q�NPR b EUHJM�NfCFE © R L «pHYMFt
GINPVuNPE�HYMFQFHYT"VuNfE�GDV%k·VWHY^J] L EUEz�*E�MpN � e M9VWQSQFHYNfHJR*M{��HJGIGf]FE�G�V L HYGfHJMSt%QF]FEsNfRï^JR*GIGDRWk¬X&E�GfGfVWt*E�GUVuMFQ
X&E�GfGfVWt*E�G.V LIL H_�xHYMFt�HYM9QS]F~F^JHYT"VuNfE[VWMFQ9R*]SNnRWk�R L QFE L V L E�CiVWMFQF^YE�Q �

wxHJMST�E © E[T�R*MFGfHYQFE L VïQS`�MiVWX&HJTsk·Vu]F^YNnE�Mp��H L R*MFX&E�MON�� © E�]FGIE�V�GfEzN�RWk$T�R LfL E�TzNPMFE�GfG�~ L R*~�í
E L NPHYE�G NPCiVuNÈQFEzjiMFE�NPCFE�T�R*MST�E�~xNÕRWk � R*]FMFQSE�Q<|}R LfL E�T�NfMFE�GIG � rsE�N�VuHJ^JG$RWk{NPCSE�GfE�~ L R*~ªE L NfHJE�G V L E
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~ L E�GfE�MONPE�Q£HYM#NPCFHYG�NfCFE�GIHJG �se NsCiVuG b E�E�M#kqR L X
VW^J^_`<~ L R��WE�M�NPCFVuNs@U^Jt*R L HYNfCFX ZiR LI© V L QiìUE�V L N¯í
b E"VuNnGfVuNPHYGIjiE�G�NfCFE[~ L R*~¼E L NPHYE�GDRWk � R*]FMSQFE�Q�|}R LfL E�T�NfMFE�GIG �

ADCFEÕVu^Jt*R L HYNfCFX�CFVWG b E�E�M%GIHJX�]F^JVuNPE�Q[R*M�CO`�~¼E L T�] b E}MFEzN © R L «pG�VWMFQ L VWMSQFR*X&^Y`stWE�MFE L VuNfE�Q
MFEzN © R L «pG � ADCFE�~iV L VWX
EzNPE L GD�uV L HYE�Q © E L E[NPCFE�T�R*MSMFE�TzNPHY��H_Na`<RWk$NfCFE�MFE�N © R L «\�\NPCFE�QS`�MiVWX&HJT
MiVuNf] L E�RWk�NfCFE%G¯`xG¯NPE�X VWMFQ�NPCFE�~ªE L HJR�Q © HYNPC © CFHJT�C�MSRxQFE�G.GIE�MFQ�CFE�V L N b E�VuNPG �Ue N.CiVWG b E�E�M
kqR*]FMSQdNfCiVuNÕNfCFE�X&E�GfGfVWt*E�T�R*GIN�ö·Mp]FX b E L RWklX&E�GIGPVWt*E�GnHJMdV�t*H_�*E�M<~¼E L HJR�Q<RWk¬NPHYX
E"øÈHJMST L E�VWGfE�G
© CFE�M?NPCFEsCSE"V L N b E"VuND~¼E L HJR�Q�HYG}QFE�T L E�VWGfE�Q �È� RWNfC�NPCFEUNPCFE�R L EzNPHJT�VW^ªVWMFQ<X&E"VWGI] L E�Q?^gVuNfE�MFT�HJE�G
CiV"�*E b E�E�M�kqRW]FMFQ�NPR b EnVs^JH_NfNf^JEÈV b R­�WEDNPCFEÕCSE"V L N b E"VuN ~¼E L HJR�Q%kqR L Na`�~FHYT"VW^��WVu^J]FE�G�RWk¼MFE�N © R L «
~iV L VWX&E�NPE L G � ADCFE�CFE"V L N b E"V�NÕ~¼E L HYRxQ�HJG NfCFE�~iV L VWX&E�NPE L NfCiVuNÕMSE�E�QSGnNfR b EsGfEzN © CFE�M<HYX
~F^YEzí
X&E�MONPHYMFt%NPCSE[VW^Jt*R L HYNfCFX � ADCFE�CSE"V L N b E"VuND~¼E L HJR�Q?GfCSR*]F^JQ b EsGIE�NnGf]ST�C9NfCiVuNÕNfCFE.NPCSE�R L E�NPHYT"VW^
^gV�NPE�MST�`�RWk NPCFEïVu^Jt*R L HYNfCFX HJG.NfCFE�X
V7(xHJX�]SXü^JVuNPE�MFT�`#VW^Y^JR © E�Q b `#NPCSEïVW~F~F^YHJT�VuNPHYR*M �se k NPCSE
L E�Gf]F^_NPHYMFtdX
E�GfGPVut*E�T�R*G¯N�E8(xT�E�E�QFG�NfCFE b VWMFQ © HJQSNfC�Vu^J^JR�T"V�NPE�Q�kqR L NPCFE&VW^Yt*R L H_NPCFX9�\NPCFE�M�NPCSE
MFEzN © R L « b VWMSQ © HJQSNfC X�]FG¯N b E�HJMFT L E"VuGfE�Q0�ÈR L NPCFE L E�op]FH L E�Q4^JVuNPE�MFT�`�T"VuMFMFRWN b EdVWT�CFHYE��WE�Q
© HYNfC<NPCFHYGnVW^Jt*R L HYNfCFX �
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@.MdHYX
~¼R L NPVWMON}~ L R b ^YE�X HJM<QFHYGIN L H b ]SNPE�Q<GI`�GINfE�X&GnNfCiVuNnV L E�Gf] b/. E�TzN�NfRïT�R*X&~¼R*MFE�MONÕk·VuHJ^J] L E�G
HJG�NPCSE�QFHYGIN L H b ]SNPE�Q QFHJVWt*MFR*GIHJG�~ L R b ^JE�X � e M QFHYGIN L H b ]xNPE�QåQFHgVut*MFR*GIHJG�� E"VWT�C © R L «pHJMFt�MFRxQSE
X�]FG¯NsX
VWHJMONPVWHJM9T�R LIL E�T�N�HYMSkqR L X
VuNfHJR*M9V b R*]SNUNPCFE�G¯N�VuNf]FG�ö © R L «pHJMFt<R L k·VWHY^JE�QiøDRuk E"VWT�C�T�R*X�í
~¼R*MFE�MON.HJMdNPCFE�GI`�GINfE�X � ��E�T�R*MFGIHJQFE L NfCFE�~ L R b ^YE�X RWk�VWT�CFHJEz��HJMFt&QFHgVut*MFR*GIHJGnHJM#V
QS`�MiVWX&HJT
k·VW]F^_N�E�MO��H L R*MFX&E�MON�HJM�MFEzN © R L «pG © H_NPC�V L b HYN L V L `9NPRW~ªR*^YR*t*HYE�G �%K�L E���HYR*]FG © R L «�CiVuG�Vu^JX&R*GIN
E�(xT�^J]FGIHY�*E�^Y`%QFE"VW^_N © HYNfC�NPCFEDG¯N�VuNfHJT}k·Vu]F^YN$GfHYNf]iVuNfHJR*M © CSE L E�HJM�GINPVuNP]SGfE�G RWkªMFR�QFE�G L E�X
VWHJM�j>(xE�Q
kqR L VWGn^JRWMFt&VWGUH_NDN�VW«uE�GUVWM�VW^Jt*R L HYNfCFXëNfR�T�R*X&~F^JEzNPE�^Y`<QFHJVWt*MFRWGfEsNPCSE�G¯`xG¯NPE�X � @¦kqE ©>© R L «pG
CiV"�*E?VuNfNfE�X&~SNPE�Q6NPR�T�R*MFGIHJQFE L QS`�MiVuX
HYT
Ez�*E�MONfGïHJM6T�R*X&~F^JEzNPE�^_`£T�R*MSMFE�TzNPE�Q MSE�N © R L «pG�� b ]xN
MFR*MSE�E8(SHYGIN�kqR L V L b HYN L V L `�NPR*~¼R*^JRWtW`?MFEzN © R L «pG �U� `dQS`�MiVWX&HJT�k·VW]S^YNnE�MO��H L R*MFX&E�MON © E�X
E�VWM
NPCFVuN.Ez�*E�MpNfG&ö·MFR�QFE�k·VWHJ^Y] L E�G.VWMSQ L E�~iVWH L G�ønT"VWM�N�VW«uE%~F^JVWT�E%VuNsVuMp`dNfHJX&E�~ L R��xHYQFE�Q�NPCFE�MFE�N¯í
© R L « L E�X
VWHJMSGÕT�R*MSMFE�TzNPE�Q#VuNnVW^Y^ªNfHJX&E�GDVWMSQdNfCFE�k L E�o�]SE�MFTz` © HYNPC © CSHJT�C�V�GIHJMFtW^JEsMFR�QFE�T�VWM
Gf]xô0E L Ez�*E�MpNfG.HYGD^JHJX&HYNfE�Q<VuG L E�op]FH L E�Q b `?NPCSE�QSHJGIN L H b ]SNPE�QdQFHgVWtWMFR*GfHYGnVW^JtWR L H_NPCFX �

e M9NfCFHJGÕNfCFE�GIHJG�� © E[~ L E�GfE�MONsVïQFHYGIN L H b ]xNPE�QdQFHJVWt*MFRWGfHJGÕVW^Jt*R L HYNfCFXàT"VW^Y^JE�Q<@.^JtWR L H_NPCFX ZiR L í
© V L Qiì�E"V L N b E"VuN�kqR L VWT�CFHYE���HJMStsQFHJG¯N L H b ]SNfE�QïQFHJVWt*MFRWGfHJG¬kqR L MSE�N © R L «pG © HYNfCïV L b HYN L V L `[NfR*~ªRW^JRuí
t*HYE�G�HJM�V�QS`�MiVuX
HYT}k·VW]F^_N�E�MO��H L R*MFX&E�MON � ADCSE�MSE�N © R L «ïHYG VWGfGI]FX
E�Q&NfR�T�R*MSGfHJG¯NÈRWk¼MFRxQSE�G�NPCiV�N
V L E�GI] b/. E�TzNsR*MS^Y`?NfR
T L VWGIC�k·VW]F^_NPGnHJMONfE L T�R*MFMFE�T�NfE�Q b `<k·VW]F^_NDk L E�E�T�R*X
X%]FMFHJT�VuNPHYR*M<^JHYMF«pG � e N
HJG�VuGfGf]SX
E�Q4NfCiVuNïNPCSE9Mp]FX b E L Ruk.MFR�QFE�G�NfCiVuN&T"VuM b EdHJM NPCSEdk·VuHJ^JE�Q GINPVuNPEdVuN
VWMO` tWHY�*E�M
NPHYX
E.T"VWMFMSRWN�E�(xT�E�E�Q#NfCFE[T�R*MFMSE�T�NfHY��HYNa`dRuk�NfCFE[MFE�N © R L «dGIR&NfCiVuNnHYNnHYGDt*]iV L VWMONPE�E�Q�NfCiVuNnNPCSE
MFEzN © R L «<HJGnT�RWMFMFE�TzNPE�Q�VuNUVW^Y^ªNPHYX
E�G � @.^Yt*R L HYNPCSX ZiR L¯© V L QiìUE�V L N b E�VuN�GPVuNfHJG¯jiE�GDNPCSE�~ L R*~¼E L í
NPHYE�GnRWk b R*]SMFQFE�Q�T�R LIL E�T�NPMSE�GfG © CFHJT�C#V L Eu� b R*]SMFQFE�Q�QFHgVut*MFR*G¯NPHJT�^JVuNPE�MFT�`W� b R*]SMFQFE�Q�GINPV L Nf]F~
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VWMFQ VuT�T�] L VWTz` � Z\R L b R*]FMFQFE�Q QFHgVWtWMFR*GINfHJT
^gVuNfE�MFTz`*� VW^Y^ © R L «pHYMFt�MFR�QFE�G�NfCiVuN © E L E<HJMÎNPCSE
© R L «pHJMSt�GIN�V�NPE?GIHJMFT�EdVWMÎE��WE�MON&RxT�T�] LIL E�Q4X%]FGINï^YE"V L M V b R*]SN�NfCiVuN%E��*E�MON­ö·MSRxQFE<k·VWHY^J] L E
R L
L E�~iVWH L ø © HYNPCSHJM�V b R*]SMFQFE�Q�NfHJX&E#?D�ª«�MSR © M�VWG�NPCFE%QFHgVWtWMFR*GINfHJT[^gV�NPE�MST�`�RWk�NPCSEïVW^JtWR L H_NPCFX �
ZiR L b RW]FMFQFE�Q?GINPV L Nf]F~{�SMSRxQFE�G NfCiVuN L E�T�R��*E L X�]FGIN QFEzNPE L X
HYMFEUV�GINPVuNPE�kqR L E��WE L `
RWNfCFE L MFRxQSE
© HYNfCFHJM[NPHYX
EA@#RukFE�MONfE L HYMFtUNfCFE © R L «pHJMFtUGIN�V�NPE NPCiVuN © VWG�VWTzNP]iVu^J^Y`.CFE�^YQ b `�RWNPCSE L MFRxQSE�G�VukÆNPE L
NPCSHJG$MSRxQFE L E�T�R��*E L E�Q � Z�HJMiVW^Y^Y`W�uVuT�T�] L VWTz`%E�MFGf] L E�G�NfCiVuN�MSRsGf~F] L HJRW]FG�E��WE�MONPGÈV L E L E�T�R L QFE�Q b `
VWMO` © R L «pHJMFt
MFR�QFE � ADCFE�T�R*MST�E�~xNsRWk b R*]FMSQFE�Q�T�R LfL E�TzNPMFE�GfGsHYG L E�op]FH L E�Q�HJM#Qx`xMFVWX
HYT�k·VW]F^YN
GfH_NP]iV�NPHJRWMFG ��e NnHYGÕkqR L X
VW^J^_`&~ L R��*E�M�NfCiVuNUVW^JtWR L H_NPCFX ZiR LI© V L QiìUE�V L N b E�VuNUVWT�CFHJEz�*E�G b R*]FMFQSE�Q
T�R LfL E�T�NfMFE�GIG �

@.^Yt*R L H_NPCFX�Z$^YRxR�QiìUE�V L N b E�VuN © R L «�G b ` CiV"��HJMSt�MSRxQFE�G�GfE�MSQåCFE�V L N b E�VuNPG�~¼E L HJR�QFHJT�VW^J^_`
© CFHYT�C�V L EB6iRxR�QFE�Q&NfC L R*]St*CFR*]SN NfCFEnMFE�N © R L « � y VWT�C © R L «�HYMFt[MFR�QFEn~ªE L kqR L X
G HJMSQFE�~¼E�MFQSE�MON
QFHJVWt*MFR*GIHJG<RWk%RWNPCSE L MFR�QFE�G9HJM�NPCFE£MFEzN © R L « � e N9HJGdT L ]FT�HJVW^�HJM±NPCSE�GfE6VWGfGI]FX&~SNPHYR*MFG<NPCiV�N
CFE�V L N b E�VuNdX
E�GfGfVWt*E�G�V L E�MFRWNd^JRWGIN<QF]SE£NfR NPCFE£QS`�MiVWX&HJT#MiVuNP] L E£RWk�NPCFE�G¯`xG¯NPE�X � ADCFHYG
~ L R b ^JE�X HYGDR­�WE L T�R*X&E b `?CiV"�xHYMFt�MFR�QFE�G b ]SôªE L CFE�V L N b E�VuNnX&E�GfGfVWt*E�G � e M#VuQFQFHYNfHJR*M0�xQF]SE[NfR
NPCSE�MFVuNP] L E�Ruk�NfCFE�MSE�N © R L «\�\HYNnHYG�~¼R*GIGfH b ^JEskqR L X&E�GfGfVWt*E�GnNfR�V LfL H_�*E[R*]SN�RWk�R L QFE L VWMFQ © HYNfC
�uV L HJV b ^YE
QFE�^gV"`�G �DC ~ªRWM L E�T�E�H_�xHYMFt�V�CSE"V L N b E"VuN���V#MFR�QFE?G¯N�V L NPGïV�NfHJX&E L[© VuHYNPHYMFt�kqR L NPCSE
MFE8(xNÈCFE�V L N b E�VuN�kqR L NfCFEDGPVuX
EDMFR�QFE ��e k{VsMSE © CSE"V L N b E"VuNÈV LIL H_�*E�G b E�kqR L EÕNPCSEnNfHJX&E L E�(x~FH L E�G��
NPCSE�M�]F~ªRWM L E�T�E�HJ~xN[RWk NfCFEïMFE © CFE"V L N b E"V�N�VdMSE © NfHJX&E L HJG�GINPV L NfE�Q�VWMFQ�NPCSE&RW^JQ�NPHYX
E L HYG
«pHJ^Y^JE�Q � m�E�T�E�HY~SN�RWkÈV?CSE"V L N b E"VuN[HYMFQFHJT�VuNPE�GUNfCiVuNsNfCFEïMFR�QFE%NPCFVuN�GfE�MON[HYNsHYGsHJM�NPCFE © R L «pHYMFt
GINPVuNPE �%e kÈNPCFE�NfHJX&E L E�(x~FH L E�G[VWMSQ�MSR<MFE © CFE"V L N b E"VuN[HYG L E�T�E�HY�*E�Q{�hNPCFE�M�V�NPHJX&E�RW]SNsHYGsGPVWHYQ
NPR�CiV"�WE�R�T�T�] LfL E�Q�VWMFQ�Vïk·VuHJ^J] L EsEz�*E�MON.HJGDQFEzNPE�TzNPE�Q �

wxHJMST�E&X
E�GfGPVut*E�G�T"VWM b E&QF]F~S^JHJT�VuNPE�Q6VuMFQÎV LIL H_�*E © HYNfC�QFH_ô0E L E�MpN�QFE�^gV"`�G��$H_N�HJG[~ªRWGfGfH b ^JE
NPCFVuN�VukÆNfE L V�MSRxQFE�HJG%QSE�T�^JV L E�QÎNPR b E?HYM6NPCFE
k·VWHJ^YE�QÎG¯N�VuNfEW� V#QF]S~F^JHYT"VuNfEW��G¯N�VW^YE?CFE"V L N b E"V�N
X&E�GfGfVWt*E�HJG L E�T�E�H_�*E�Q © CSHJT�C�GICFR*]F^YQ#MFRWN b E�N�VW«uE�M�VuGsV
GIHJt*M�RWk V L E�T�R��*E L `�Ez�*E�MON � ìUE�MFT�Eu�
MFR�QFE�G L E . E�T�N.CFE"V L N b E"V�NPGsV�kÆNPE L V&NfHJX&E�R*]xNnCiVWG.R�T�T�] LfL E�Q#kqR L V&T�E L N�VWHYM#~¼E L HJR�Q�RWk$NPHJX&E �}e N
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b R*]FMFQFE�QåG¯N�VW^YE�MFE�GfG � � R*]FMFQSE�Q4GIN�Vu^JE�MSE�GfG&X&E"VWMFG�NfCiVuN�H_k.V © R L «pHYMFt£MFRxQSE<CFR*^JQSG�V���HYE ©
RWk NPCFE&GINPVuNPE
RWkDVWMSRWNPCFE L MSRxQFE
VuN�GfRWX
E�NPHYX
E�VukÆNfE L HYNfG�G¯N�V L NIí ]F~�~¼E L HJR�Q{�¬NPCFE�M�NPCFVuN���HYE ©
HJG�RW]SN�RWk}QFVuNPE b `�VuN[X&R*GIN-? �&� R*]SMFQFE�Q�rsHgVut*MFR*G¯NPHJT � V�NPE�MST�`£HJG�MSRWN[Gf]>É&T�HJE�MON b `�HYNfGfE�^_k
NPR�E�MFGf] L E b R*]FMFQFE�Q GIN�Vu^JE�MSE�GfG�� b E�T�VW]FGIE<HYN�QSE"VW^YG�R*MF^_` © H_NPC E��WE�MON&QFE�NfE�TzNPHJRWM ��� R*]FMFQSE�Q
GINPVW^JE�MFE�GIG L E�op]FH L E�G�VïMFR�QFE�NPCiV�N L E�T�R­�WE L G�k L R*X V�k·VW]F^_NnVWMFQ L EzNP] L MFG�NfRïNPCFE © R L «pHJMSt
G¯N�VuNfE
NPR�QSE�NPE L X&HJMFE NPCFEDG¯N�VuNfE�G�RWkªVW^Y^xRWNfCFE L MSRxQFE�G © HYNfCFHJM b R*]FMSQFE�QïNPHYX
E E��WE�M&HYk¼MFR�E��WE�MONPGÈR�T�T�] L
HJM�NPCFEDG¯`xG¯NPE�X�QF] L HJMFt.NfCiVuN�NfHJX&E � @.T�T�] L VWT�`%HJG L E�op]FH L E�Q�NfR�E�MFGI] L EÕNfCFHJG�MSRWNPHYR*M�RWk b R*]FMFQSE�Q
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GINPVW^JE�MFE�GIG.VuG © E�^Y^ � �6E�QFR&MFRWN�GINPVuNPE b RW]FMFQFE�Q#GINPVW^JE�MFE�GIGsVWG�V�GfE�~iV L V�NPE�~ L R*~¼E L Na` b E�T"VW]FGIE
HYNnHYGnVW^ L E"VWQx`?HJX&~F^YHJE�Q b `�NPCFE�NPC L E�E[~ L R*~¼E L NfHJE�GnNfCiVuNnT�R*MFGINfHYNf]SNPE � R*]SMFQFE�Q�|}R LfL E�TzNPMFE�GfG �
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rsHJG¯N L H b ]SNfE�Q[rsHJVWt*MFR*GIHJGhVu^Jt*R L HYNfCFX
G © E L E j L G¯NlHJMON L RxQF]ST�E�Q b `&Ü�]FCF^pVWMSQ%mnE�QFQx`Â� �"Ù � �"õ � �­Þ7�
HJM © CSHJT�C�E"VWT�C�k·VW]F^_N?k L E�E�MFR�QFE�HJM�NfCFE�GI`�GINfE�X L E�^JHJV b ^_` L E�T�E�HY�WE�G<NPE�GIN L E�Gf]F^_NPG?NfC L R*]St*C
HYNfG%MFE�HJt*C b R L G�NPR�~¼E L kqR L X8T�RWMFGfHYGINPE�MON�QFHgVWtWMFR*GfHYG � ADCFE�GIE�Vu^Jt*R L HYNfCFX
G�VWGIGf]FX&E�Q V L b H_N L V L `
MFEzN © R L «sNPR*~¼R*^YR*t*HJE�GhVWMFQ�MFRnE��WE�MON�R�T�T�] LfL E�Q�QF] L HJMFtDNPCSEÈE8(xE�T�]xNPHJRWM%RWk�NPCFEÈVW^Yt*R L HYNPCSXæöqGINPVuNPHYT
k·VW]F^_NDX&RxQFE�^Æø �

ADCFE b ]F^J«ÎRuk.NPCSE © R L « HYMåG¯`xG¯NPE�X QSHgVWt*MSR*GfHYG&CFVWG�VuGfGf]SX
E�Q�V£GIN�V�NPHJT<k·VW]S^YN&GfH_NP]iVuNfHJR*M
� � � � � Ü � Ù � õ � á � ��� � �"ó � ��á � �W� � �*��� �¬H � E � �{NPCSE&G¯N�VuNf]FGfE�G�Ruk}MFR�QFE�G�QSR9MSRWN[T�CiVWMFtWE
QF] L HJMSt
NPCSEsE�(xE�T�]SNPHYR*MdRWkhNPCSEsQFHgVut*MFR*GIHJG}~ L R�T�E�QS] L E � w�R*X
EUQFHgVut*MFR*GIHJGÕVu^Jt*R L HYNfCFX
G��OE � t � � Û � ��á � �x�|�
VW^Y^JR © Qx`xMFVWX
HYT�k·VWHJ^Y] L E�G¬VWMFQ L E�~iVWH L GhNPR�RxT�T�] L b ]SN�V L E RWMF^Y`.t*]iV L VWMONPE�E�Q�NfR b E T�R LIL E�TzN © CSE�M
GI`�G¯NPE�X G¯N�VuNf]FG�CiVWG b E�T�R*X&EDGIN�V b ^JE ��ð MFEDRWk¼NPCFEDQSHgVWt*MSR*GfHYG�VW^Yt*R L H_NPCFX&GlHJM`� Þ7� VWGfGI]FX&E�G�NPCiV�N
MFR�QFE�G�T"VuM�k·VWHY^hQS`�MiVWX&HJT"Vu^J^Y` b ]SNUT"VuMFMFRWN b E L E�~iVWH L E�Q9QF] L HJMFt&E�(xE�T�]SNfHJR*M�Ruk$NPCSE�QFHJVWt*MFRWGfHJG
~ L RxT�E�QF] L E � ADCFHYGÈVW~F~ L ROVWT�C�HYG Gf]FH_N�V b ^YEDHJM&GI`�GINfE�X&G © CSE L E L E�~iVWH L GÈV L E�VWT�T�R*X&~F^JHYGfCFE�Q
HYM&VWM
RhÝ&HJMSE�k·VWGICFHJRWM?VukÆNfE L Vu^J^ik·VW]F^_NÈk L E�EUMFRxQSE�GÕHYM
NPCSE.GI`�G¯NPE�XëCiV"�*EsQSHgVWt*MSR*GfE�Q<V�k·VW]S^YNa`�MFR�QFEUNfR
b Enk·Vu]F^YNa` � ADCFEnQFHgVut*MFR*GIHJG�X&RxQFE�^iRWkÒ� �­Û7� T�RWMFGfHYQFE L GÈQx`xMFVWX
HYTDk·VWHJ^Y] L E�G b ]SNÈNPCFE�VW~S~ L ROVuT�C
HYG
T�E�MON L Vu^JH10�E�Q9VWMFQ9HJG��SNPCSE L EzkqR L Eu�\MFRWNnT�RWX
~iV L V b ^YE.NPR�NPCSE�QSHJGIN L H b ]SNPE�QdQFHgVWtWMFR*GfHYGDVW~F~ L ROVWT�C �

@.MFRuNPCFE L VWGf~¼E�TzN[RWkÈ~ L Ez�xHYR*]FG © R L «�R*M�QFHYGIN L H b ]xNPE�Q�QSHgVWt*MSR*GfHYGsHJG�NPCiVuN[H_NsCiVuGskqRxT�]FGfGIE�Q
VW^YX
R*G¯N.E8(xT�^J]SGfHY�WE�^_`#R*M#X
HYMFHJX&HJGIHJMFtïNPCSE%Mp]FX b E L Ruk�NPE�G¯NPG�~¼E L kqR L X&E�Q ��v R*GINsRWk�NPCFHYG © R L «
T�RWMFGfHYQFE L G�RWMF^Y`�VïGIN�V�NPHJTsk·Vu]F^YNDGIHYNf]iVuNPHYR*M{� © CFHJ^YEsGfRWX
E�QFHYGfT�]FGfG b L HYEÓ6F`�QS`�MiVWX&HJTsEz�*E�MpNfG b ]xN
~ L R­�WE�T�R LfL E�TzNPMFE�GfGsR*MS^Y` © CSE�M#NfCFE[GfHYNf]iVuNfHJR*MdCiVWGnG¯N�V b HY^JHE0�E�Q � K�L HJR L VW^Yt*R L HYNPCSX
G}NfCiVuN�X&HJMxí
HJX&H10�E�NfCFE�Mp]FX b E L RuklNfE�G¯NPGDT�RWMFGIN L ]FTzNUGI~iV L GfEsNPE�GINfHJMFtït L VW~FCFGÕVWMFQ<~ L R*~iVWtOV�NPEsHYMSkqR L X
VuNfHJR*M
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b VWT�« © V L QSG��0H � E � �iHYM9NfCFE L Ez�*E L GfE�QSH L E�T�NfHJR*MdRWk�NPE�G¯NPG � ADCFE�HJQFE�VW^{NPE�GINPHYMFt&~ L R*~¼E L Na`<NPCFE�GfE%VW^_í
t*R L HYNfCFX
G GIN L HY�WEsHJG NPRïCiV"�*E[E�VWT�CdMFRxQSE.NPE�GINPE�Q b `�E�(SVWT�Nf^Y`
R*MFE�RWNfCFE L MFRxQSE�HJM?E�VWT�C<NPE�G¯NPHYMFt
L RW]FMFQ � e M9QS`�MiVWX&HJT�GfH_NP]iV�NPHJRWMFG���NPCFHYGÕ`xHYE�^YQFGn~ªR�R LÕL E�Gf]S^YNPG �

e M � �*�Ó� � rs]iV L NPEu� �}L V © E L X�VWM VuMFQ @.^ b HJMFHÈHJMON L R�QF]FT�E�Q ìUH ía@sr[wxr © HYNfC6NPHYX
E�GIN�VuX
~FG
VW^Yt*R L H_NPCFX kqR L V&G¯`xG¯NPE�X7HYM�V
Qx`xMFVWX
HYT�k·VW]F^YN�E�Mp��H L R*MFX&E�MON � ADCFE�VW]xNPCFR L GsVWGIGf]FX&E�V&kq]F^Y^Y`
T�RWMFMFE�TzNPE�Q�MFE�N © R L « VWMFQåNfCiVuN&E��WE�MONPG
QFR�MFRWN&RxT�T�] L R*MåV£MFRxQSEdNfRxR�k L E�op]FE�MONf^Y`*� k·VWHJ^YHJMFt
© CFHYT�C�HYMFT�R LIL E�T�N�QFHgVut*MFR*GIHJGÕT�R*]F^JQ L E�Gf]S^YN �

e M � óÍ� � � ^YR*]Ft*C t*V��WE9V�kqR L X
VW^}QFEzjiMFH_NPHJRWM RWk.T�R LfL E�TzNPMFE�GfG�kqR L QFHYGIN L H b ]xNPE�Q QFHJVWt*MFRWGfHJG
VW^Yt*R L H_NPCFX&G.HYM£QS`�MiVWX&HJT�k·VW]F^_N[E�MO��H L R*MFX&E�MONPG[T"Vu^J^JE�Q � R*]FMFQSE�Q |}R LfL E�T�NfMFE�GIG � ADCSE
MFRuNPHJRWM
RWk b R*]FMSQFE�Q�T�R LfL E�TzNPMFE�GfG<~ L R­��HYQFE�Q{�ÕkqR L NfCFE9j L GIN
NPHYX
Eu�ÕV6T�R*MONPHJMp]FRW]FG
NfHJX&E9T�R LfL E�TzNPMFE�GfG
~ L R*~ªE L Na`�NfCiVuN�T"VWM b E
VW~F~S^JHJE�Q�NPR9QFHgVWtWMFR*GfHYG�VW^Jt*R L HYNfCFX&G � ADCFE
MFRWNPHYR*M£RWkÕT�R LfL E�TzNPMFE�GfG�HYM
~ L HJR L�© R L « © VWGÈHJMSCFE L E�MONP^_`%N�V L t*EzNPE�Q
VuN Vsj>(xE�Q
GfMiVW~SGfCFRWNÈRWk{V�GI`�GINfE�XGÞÝGÈGINPVuNPE � ìUE�MFT�Eu�xNPCSE
b R*]FMFQFE�QdT�R LIL E�TzNPMFE�GfG�~ L RW~ªE L Na`<~ L R��xHYQFE�QdCFHYt*CFE L T�R*MxjiQFE�MST�E�HJM?NPCSE�GIN L E"VWXëRWklQFHgVut*MFR*G¯NPHJT
L E�Gf]F^_NPG}NfCiVuNnV L E.~ L R�QF]FT�E�Q © CFE�M<k·VWHY^J] L E�G VWMFQ L E�~iVWH L GÕV L EsQS`�MiVuX
HYT ��� ^YR*]Ft*C?VW^JGIR%~ L R­�WE�Q
NPCFVuN�HJM�R L QFE L NfR#VuT�CFHJEz�*E�T�R LfL E�TzN%QFHJVWt*MFRWGfHJG�VdMFR�QFE
X%]FGIN�GINPV"`�HYM6VdGINPVuNPE�kqR L VdT�E L N�VWHYM
X&HJMFHYX�]FX±NPHYX
E�T�VW^J^YE�QsNfCFE GIN�V�NPE�CFR*^YQFHJMStÕNPHJX&E � ADCp]FG���� ó�� QFE�jiMSE�GlMFE © o�]FVWMONPHYNfHJE�GÈö·^gV�NPE�MST�`*�
GINPVW^JE�MFE�GIG%VuMFQ�NPCFE�GINPVuNPE�CFRW^JQFHYMFt?NPHYX
E"ø�NPCiV�N[GfE L �*E
VWG[X
EzN L HJT�GUkqR L QFHgVut*MFR*GIHJG[VW^Yt*R L H_NPCFX&G
HJM9VïQS`�MiVWX&HJTsk·Vu]F^YNDE�MO�xH L R*MSX
E�MpN b E�GIHJQFE�G�NfCFE�N L VuQFHYNfHJR*MiVu^ªX&E�N L HJT.RWk�X&E�GIGPVWt*E[T�R*GINfG �

� óÍ� VW^JGIR9tWHY�*E�G�NfCFE�QSHJGIN L H b ]SNPE�Q�QSHgVWt*MSR*GfHYG[VW^Jt*R L HYNfCFX T�VW^J^YE�Q�ìUE�V L N b E�VuN |}RWX
~F^YE�NfE�kqR L
kq]F^Y^Y`�T�R*MFMSE�T�NfE�Q
MFE�N © R L «pGÈNPCiVuNÈVuT�CFHJEz�*E�G NPCSE�X&HJMSHJX�]FXB~¼R*GfGIH b ^YEDQFHgVut*MFR*G¯NPHJT}^gVuNfE�MFTz`*�OGINPVW^_í
E�MSE�GfGUVWMFQ9GINPVuNPE[CFRW^JQFHYMFt�NPHYX
E �

ð MFEnRWkªNfCFEDE"V L ^JHYE�G¯N © R L «pGÈRWM&QSHJGIN L H b ]SNPE�Q�QFHgVWtWMFR*GfHYG$kqR L V L b HYN L V L `%MSE�N © R L «�NfR*~ªRW^JR*t*HYE�G
© VWG b ` � VWt*T�CFHªVWMFQ<ìUVW«pHJX&H4� �Ó� � ADCFE.HJQFE�V © VWG NfR%kqR L X V[N L E�E.HYM�NPCFEUX
RWGIN EÓÉ&T�HYE�MON © V�`
VWMFQ6QFHJG¯N L H b ]SNfE&QSHgVWt*MSR*GfHYG�HYMSkqR L X
VuNfHJR*M�NfC L R*]St*C�NfCiVuN�N L E�E � ADCFE?Vu]SNPCFR L G�VuGfGf]SX
E�Q6NPCiV�N
k·VW]F^_NPGUV L E%~ªE L X
VWMFE�MONsVWMFQ�MFR�QFE�GsHJMFH_NPHJVuNPE�NPCSE%N L E�E�kqR L X
VuNPHYR*M#Vu^Jt*R L HYNfCFX1Gf~¼R*MON�VuMFE�R*]SGf^Y`
VWMFQ�VuNUV L b HYN L V L `?NPHYX
E�G � ìUE�MFT�E�NPCFE L E�HJGnMFR�NPCFE�R L EzNPHJT�VW^h]F~F~¼E L b R*]FMFQ9R*M�NfCFE[QFHgVut*MFR*G¯NPHJT
^gV�NPE�MST�`?kqR L NfCFHJGnVu^Jt*R L HYNfCFX �
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e M � ��Ù � �*Û�� �DwpN�VWCF^½� � ]FGf«uE�MFG?VWMFQ � HgVWMST�CFHJMFH}HJMON L RxQF]ST�E�Q NPCSE9@UQiVW~SN
VW^Yt*R L HYNPCSX8kqR L
QFHYGIN L H b ]xNPE�Q QFHJVWt*MFR*GIHJG<HYM�V L b H_N L V L `�NfR*~ªRW^JR*tW`åMFEzN © R L «pG � ADCFE�@.QiVu~SN�VW^Jt*R L HYNfCFX QFRxE�G
MFRWNïVWGfGI]FX
E?V�~ªE L X
VWMFE�MON�k·Vu]F^YN%X
R�QFE�^ VWMFQ ~¼E L kqR L X&G%~¼E L HJR�QFHJT�NPE�GINPHYMFt�RWk�MFR�QFE�G � ADCFE
@.QFVW~SN�VW^Yt*R L H_NPCFX G¯N�V L NPG © HYNfC£VWM£HJMFH_NPHgVu^lNfE�GINfHJMFt9VWGIGfHYt*MFX&E�MON�VWMFQ�VWMO`�Ez�*E�MON�HJMON L R�QF]FT�E�G
X&HJMFHYX�VW^­T�CiVuMFt*E�NPRDNPCSE NfE�G¯NPHJMStUVuGfGfHYt*MFX&E�MON¬E�(xHYGINPHYMFt b EzkqR L E�NfCFE E��WE�MON$R�T�T�] LfL E�Q�VWMFQ�VuNhNPCSE
GPVuX
E�NPHJX&E�«WE�E�~FHJMSt?NPCFE�MSE © NPE�G¯NPHYMFt<VWGIGfHJtWMFX
E�MONst L VW~FC�X&HJMFHYX�Vu^J^Y`
GIN L R*MSt*^Y`9T�RWMFMFE�TzNPE�Q �
rsHgVut*MFR*GIHJG�HYMSkqR L X
VuNfHJR*M�HJG�NPCSE�M�N L VuMFGfX&HYNINPE�QïNfC L R*]St*C&NfCFEnMFE © NPE�GINPHYMFt�VWGfGIHJt*MFX&E�MON t L VW~FC �
ADCFED@UQiVW~SNÈVW^Yt*R L HYNPCSX®T"VWM b ED~ L R��WE�QïNPR�GfVuNPHYGIkÆ` b R*]FMSQFE�Q�T�R LfL E�T�NfMFE�GIGÈHYM�VsQS`�MiVWX&HJTÈk·VW]F^YN
E�MO��H L R*MFX&E�MON © HYNfC9CSHJt*CdGINPVuNPE[CFRW^JQFHYMFt�NPHYX
E�VuMFQ�CSHJt*C<QFHJVWt*MFRWGINPHYT�^gVuNfE�MFTz` �

e M � �x�Ó� ��m�VWMFt*V L V . VuM{��r�VWC b ] L VåVuMFQàß0HYE�t*^YE L HYMpN L R�QF]FT�E�Q�V4QFHYGIN L H b ]SNPE�Q�QFHJVWt*MFRWGfHJG
VW^Yt*R L H_NPCFX HJM © CSHJT�C�VWMO`9MFR�QFE%HYM�NfCFE�MFEzN © R L «�HYG�NfE�G¯NPE�Q b `�R*MF^_`dR*MFE�RWNfCFE L MFR�QFE�HYM#NPCSE
GI`�G¯NPE�X � ��CSE�M�VuM�Ez�*E�MON$HJG¬QFE�NfE�TzNPE�Q0�uNPCSE HYMSkqR L X
VuNfHJR*MsHYG�6iR�RxQFE�Q�NfC L RW]Ft*CFR*]xNlNfCFE MFE�N © R L «
QF] L HJMFt © CFHYT�C�NPHJX&E�H_kÕV<MFR�QFE�jiMFQSG[NfCiVuN[H_N[HJGs]FMFV b ^JEïNfR<~ L R*~FVWtOVuNfE�NPCFE�HJMxkqR L X
VuNPHYR*M�NfR
V�MFE�HJt*C b R L HYMFt&MFRxQSE b E�T"Vu]FGfE%NfCFE%MSE�HJtWC b R L HJMFt
MFRxQSE%HJG�HJM9NPCFE�k·VWHJ^YE�Q9GINPVuNPEu�0HYN©6iR�RxQSGUNPCSE
© CFR*^YE�MSE�N © R L « © HYNfC�NPCSE%HJMxkqR L X
VuNPHYR*M<NPCiV�NUNfCFE%MFE�HJt*C b R L HYMFt&MFRxQSE�CiVuGUk·VWHY^JE�Q �De N.T�VWM b E
GfCSR © M�NfCiVuN�NPCFHYG.Vu^Jt*R L HYNfCFXëNfRxR
GPVuNfHJGIjFE�GUNfCFE�~ L R*~¼E L NPHYE�G.Ruk b RW]FMFQFE�Q�T�R LIL E�T�NPMSE�GfG © HYNPC#V
CFHYt*CdQFHgVWtWMFR*GINfHJTs^JVuNPE�MFT�`<VWMFQdGINPVuNPE[CFR*^YQFHJMSt�NPHJX&E �

� RWNfC£NfCFE�@.QiVu~SN�VW^Jt*R L HYNfCFXüVWMFQ�NPCSE
V b R��*E&VW^Yt*R L HYNPCSX7V L EïE��WE�MON�Q L H_�*E�M�VW^Yt*R L H_NPCFX&G
© CFE L EïHJMxkqR L X
VuNPHYR*M9HJGs~ L R*~iVWt*VuNPE�Q�NPC L R*]Ft*CFRW]SNsNPCSEïMFE�N © R L «#R*MF^Y` © CFE�M�VuM�E��*E�MON�HYGsQFE í
NPE�T�NfE�Q �

� óÍ�Õ© VWG�NPCFE<j L GIN © R L «6NfR�QSE L H_�*EdNPCFEd^JVuNPE�MFT�`ÎVWMFQ NPCFEdGINPVuNPEdCFRW^JQFHYMFt�NPHYX
E�kqR L VWM
VW^Yt*R L H_NPCFX1NfCiVuN[~¼E L kqR L X&G.QFHYGIN L H b ]SNPE�Q�QFHgVWtWMFR*GfHYGsHJM�VdQx`xMFVWX
HYT�k·VW]S^YN�E�Mp��H L R*MFX&E�MONskqR L V
kq]F^Y^Y`�T�R*MFMFE�T�NfE�QÎMFEzN © R L « �<� R9~ L E���HJR*]SG © R L «�CFVWG b E�E�M6QFRWMFE
RWM�QFHYGIN L H b ]SNPE�Q�QFHJVWt*MFRWGfHJG
VW^Yt*R L H_NPCFX&GïT�CiV L VWT�NfE L H10�E�Q b `åNfCFE�QFHJVWt*MFR*G¯NPHYT�^JVuNPE�MFT�`åVWMFQåNPCFE�G¯N�VuNfE#CFRW^JQFHYMFt�NfHJX&EdkqR L
V L b HYN L V L `?MFEzN © R L «?NPR*~¼R*^YR*t*HJE�G}HYM�VïQS`�MiVuX
HYTsk·VW]F^YNnE�MO�xH L R*MSX
E�MpN �

@.^Yt*R L H_NPCFX&G�X
E�MONPHJRWMFE�Q�HYM � � � ��Ù � ���Ó��© E L E£VWMiVu^Y`/0�E�Q±VWGfGI]FX&HJMFt V�QS`�MiVWX&HJTdk·VW]F^YN
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X&RxQFE�^ � ADCFE�VW^Yt*R L HYNPCSXët*H_�*E�M�HJM � �|� VWGfGI]FX&E�GUNfCiVuN�k·VW]F^_NPG�V L E�~¼E L X
VWMFE�MON �n� R�QFE�GUGI~ªR*M�í
N�VuMFE�R*]SGf^Y`#VWMFQ�VuNsV L b HYN L V L `9NPHYX
E�G.HYMFHYNfHgVuNfE�V�N L E�E�kqR L X
VuNPHYR*M�Vu^Jt*R L HYNfCFX VWMFQ£VuN.NPCFE�E�MFQ
RWklNPCFEsN L E�E[kqR L X
VuNPHYR*M?~ L RxT�E�QF] L E�V�GIHJMFtW^JE.N L E�E[HYGDt*E�MFE L VuNfE�Q � Z\VW]F^_NÕk L E�E�MFR�QFE�GnE�(xT�CiVuMFt*E
QFHJVWt*MFR*G¯NPHYT HYMSkqR L X
VuNfHJR*M[NPC L R*]Ft*C�NPCFE}N L E�E � ADCFED~ L HJX
V L `[t*ROVW^�RWkiNPCSHJG�~iVu~ªE L HJG�NPR�V LIL H_�*EÕV�N
VïGfHYMFt*^JEsN L E�E�HYM<NPCFE[op]FHJT�«uE�G¯Ns~¼R*GfGIH b ^YE © V"`9VWMFQ9VuNnNfCFE[GPVWX&EsNPHYX
E L E�QF]FT�HJMFtïNfCFE�Mp]FX b E L
RWk X&E�GIGPVWt*E�GsNPR b E�N L VWMSGfX&HYNfNfE�Q#kqR L QFHJVWt*MFR*GIHJGnNPR b E%T�R*X
~S^JE�NfE � AlR?X
VW«WE�NPCFEïVu^Jt*R L HYNfCFX
© R L «�HYM�VdQx`xMFVWX
HYT%k·VW]F^_N�E�MO��H L R*MFX&E�MON"� © E
X&R�QFHYjiE�Q�NPCFE&VW^Yt*R L HYNPCSXüGIR<NPCiVuN[MSRxQFE�G[~ªE í
L HYRxQSHJT"Vu^J^Y`�HJMFH_NPHJVuNPEsN L E�E�kqR L X
VuNPHYR*M9VW^JtWR L H_NPCFX&GnVWMFQ�MSRWNsGI~ªR*MONPVWMFE�RW]FGf^_`�VWMSQ�VuN�V L b H_N L V L `
NPHYX
E�G � ADCFE�VW^Yt*R L H_NPCFX GfVuNPHYGIjiE�G�NPCFEï~ L R*~¼E L NfHJE�GsRWk b RW]FMFQFE�Q�T�R LfL E�T�NfMFE�GIG © HYNPC�V?^JVuNPE�MFT�`
RWk¬Vu~F~ L R'(xHJX
VuNfE�^Y`<ö ��F�� øa÷ ö·VWGfGI]FX
HYMFt�X
E�GfGPVut*EUN L VWMFGIX
HYGfGIHJR*M�QFE�^gV"`�GÕV L EUMFE�t*^JHYt*H b ^JEÕT�R*X�í
~iV L E�QdNPRï÷�~ L R���HJQSE�QdNPCFE[GINPVuNPE[CFRW^JQFHYMFt�NPHYX
EsHYGnVW~F~ L R'(SHYX�V�NPE�^_`�ö �ªF�� ø ÷ © CFE L E � HJGDNPCSE
NPRuN�VW^lMp]FX b E L RWk MSRxQFE�GsHJM�NPCFE�MSE�N © R L «#VWMFQ#÷ HYGUNPCSE�~ªE L HYRxQ © HYNPC © CFHJT�C�MFR�QFE�G�HJMFH_NPHgV�NPE
NPCSE[N L E�E[kqR L X
VuNPHYR*M<VW^Yt*R L H_NPCFX �

ADCFEÈ@.QiVW~xN$Vu^Jt*R L HYNfCFX�HYMÂ� �uÙh� VWGIGf]FX&E�G�VWM[HJMSHYNPHJVW^­NPE�G¯NPHYMFt.VuGfGfHYt*MFX&E�MON � ��CFE�M%VWM�E��WE�MON
HJG.QFE�NfE�T�NfE�Q{�hX&HJMSHJX
VW^hT�CiVWMFtWE�G�V L E%X�VWQSE%NPR?NfCFE�HJMSHYNPHJVW^hNPE�GINPHYMFtdVWGIGfHJtWMFX
E�MON.NPRdV LfL H_�*EïV�N
NPCSEUMFE © NPE�GINPHYMFt�VuGfGfHYt*MFX&E�MON}VWMFQ?V�N NfCFE.GfVWX
EDNfHJX&E�«uE�E�~FHJMFt�NPCFE�MFE © NfE�G¯NPHJMSt�VWGIGfHJtWMFX
E�MON
t L VW~FC�X&HJMFHYX�VW^Y^Y`�GIN L R*MFt*^_`#T�R*MFMFE�T�NfE�Q � ADCSEï~ªE L kqR L X�VWMST�E�RWk NfCFEï@.QiVu~SN[VW^Yt*R L H_NPCFX HYM�V
QS`�MiVWX&HJT�k·VW]S^YN¬E�MO��H L R*MFX&E�MONlQFE�~¼E�MSQFG�NfR.Vnt L E�VuNlE�(�NPE�MON�R*M[NPCFEÈHJMSHYNPHJVW^­NPE�G¯NPHYMFt.VuGfGfHYt*MFX&E�MON �
wxHYMFT�E�NPCFEs@UQiVW~SNÕVW^JtWR L H_NPCFXæN L HYE�G NfR�X&HJMFHYX
HE0�EDX&E�GfGfVWt*EUT�R*G¯NPGDVWMSQ�NPE�GINPHYMFt�R��*E L CFE�VWQFGDNPCSE
Mp]FX b E L RWk�MFR�QFE�G�NPE�GINPHYMFt?VuMp`9MFR�QFE�HJM9NPCFE�MFE�N © R L «�HYGU«uE�~SNsNfR?V&X
HYMFHJX�]SX � ADCFHJGUCiVWGUV
CFHYt*C�~ L R b V b HY^JH_Na`�Ruk�`xHYE�^YQFHJMFt?V?T�CiVWHJM�Ruk MFRxQSE�G © CFE L E�E"VWT�C£MFR�QFE�HYM#NPCSEïT�CiVWHJM�HYG.NPE�GINfE�Q
R*MF^_` b `�NfCFEDMFE8(xNÈMFR�QFEDHYM�NPCFEDT�CiVuHJM � ADCFEnQFHgVWtWMFR*GINfHJT ^gVuNfE�MFTz`ïVWMFQïNfCFEDGINPVuNPEDCFRW^JQFHYMFt.NPHYX
E
© HJ^Y^ b EïV�N.^YE"VWG¯N�ö�á F�� øa÷ÎHYM#NPCFHYG.T�VWGfE © CSE L Edá HYGUNfCFE%Mp]FX b E L RWk MFR�QFE�GsHYM�NfCFE�T�CiVWHYM
VWMFQ�÷dHYG$NPCSED~ªE L HJR�Q © H_NPC © CFHYT�C&VsMFRxQSE}NPE�GINPG RWNfCFE L MFRxQSE�G VWG�~¼E L NfCFE}NfE�GINfHJMFt[VuGfGfHYt*MFX&E�MON �
e M�NfCFE © R L GIN�T"VWGIEW��HYkÈNPCFE&GI`�GINfE�X�t L Vu~FC�HYG�ì.VWX&HJ^_NPR*MFHJVWM#NfCFE&NfE�G¯NPHJMSt#VWGIGfHYt*MFX&E�MON�T�R*]F^YQ
L E�QF]FT�E�NfR�V L HYMFt�GIN L ]FTzNP] L E © H_NPC�VW^J^{MSRxQFE�GnHJM<NPCFE�MFEzN © R L «<~ L E�GfE�MpN.HJM<NPCSE L HJMFt�HYM © CSHJT�C
T"VuGfE�NPCFE&^gVuNfE�MFTz`£VWMFQ�NPCFE�G¯N�VuNfE
CFRW^JQFHYMFt?NPHYX
E © HY^J^ L E�QF]FT�E
NfR#VW~S~ L R'(xHJX
VuNPE�^Y` ö ��F�� ø ÷��
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© CFE L E � HYGÕNPCFE�NfRWN�VW^0M�]SX b E L RWk$MSRxQFE�GnHJM<NPCFE[MFEzN © R L « �
ADCFE�VW^Jt*R L HYNfCFX t*HY�WE�M HJM�� �x�|� X&HJMSHJX&H10�E�G�X&E�GIGPVWt*E£T�R*GINfG�VuMFQ NfE�G¯NPHJMSt4R��WE L CSE"VWQ b `

L E�op]FH L HJMFt.NfCiVuN�E�VWT�C�MFR�QFEDHJGlNPE�G¯NPE�Q b `�RWMF^Y`�R*MFEÕRuNPCFE L MFR�QFED~ªE L HYRxQFHYT"VW^Y^Y` � ADCFHJG�Vu^Jt*R L HYNfCFX
k·V"�*R L GÕV L HJMSt�G¯N L ]ST�NP] L EUkqR L NfCFEUNfE�GINfHJMFt%VWGfGIHJt*MSX
E�MpN � ADCFEU^JR*MFtWE L NPCFE L HYMFtF�ONPCFE�^gV L t*E L © HY^J^
b EUNPCSEUQFHJVWt*MFRWGINPHYTn^gVuNfE�MFTz`�VuMFQ
NfCFE.G¯N�VuNfE.CFR*^YQFHJMSt�NfHJX&E �$e M&NPCFE © R L GIN}T"VWGIEW�xHYkhVu^J^ � MSRxQFE�G
HJM�NPCFEDMFEzN © R L « © E L En~iV L N$RWk\NPCFE L HJMStF�WNPCSE�M�NPCSEDQFHgVWtWMFR*GINfHJT ^gVuNfE�MFTz`�VWMSQ�NPCFEÕG¯N�VuNfEDCFR*^YQFHJMFt
NPHYX
E © HJ^Y^ L E�QF]ST�E�NPRïVu~F~ L R'(xHJX
VuNfE�^Y`#ö ��F � øa÷�� © CFE L Es÷£HYG}NPCFE.~ªE L HJR�Q © H_NPC © CFHYT�CdV�MFRxQSE
NPE�GINfG.VWMSRWNPCFE L MFR�QFE �

e kiNPCFEÈMp]FX b E L RWkiMFR�QFE�G�HJM[NPCFE MFE�N © R L «�HYG õW� VWMFQ�NPCFE ~ªE L HYRxQ © HYNfC © CFHYT�CïVUMFR�QFEÈGfE�MFQFG
CFE�V L N b E�VuNPG�HYG Ü*� GfE�T�R*MFQFG�ö·VWG�VuGfGf]SX
E�Q&HYM�NfCFEÕGfHYX�]F^JVuNPHYR*M�G¯NP]FQSHJE�G$RWkiNPCFE @sr[wSr±Vu^Jt*R L HYNfCFX
� Û7� ø �0NPCSE�^gVuNfE�MFTz`�VuMFQ�NPCFEïG¯N�VuNfE�CFR*^YQFHJMSt
NPHYX
E�NP] L MFG�R*]SNUNPR b E Ü*� X&HJMp]SNfE�G � ì�E�MFT�EW�hNPCSE
E�(xHYGINPHYMFt VW^Yt*R L HYNPCSX
G&V L E#MFRWN?Gf]FH_N�V b ^YE9kqR L VÎGI`�G¯NPE�X HJM±V�QS`�MiVWX&HJT�k·Vu]F^YN�E�MO��H L RWMFX
E�MON
b E�T"Vu]FGfE?RukÕNPCFE
CFHJtWC6QFHJVWt*MFR*G¯NPHYT&^JVuNPE�MFT�`�VWMSQ6NPCFE
CFHJtWC6GINPVuNPE
CFR*^YQFHJMFtdNPHYX
E L E�op]FH L E�Q6NfR
GPV�NPHJG¯kÆ` b R*]FMFQSE�Q T�R LIL E�TzNPMFE�GfG b `�NPCFE�GfE�VW^JtWR L H_NPCFX&G � @.^Yt*R L HYNPCSX ZiR L¯© V L Qiì�E"V L N b E"VuNdHYG
~ L E�GfE�MONPE�Q�HJM<NPCSHJG}NfCFE�GIHJG © CFHJT�C�VWT�CFHYE��WE�G b RW]FMFQFE�Q�T�R LfL E�T�NfMFE�GIG © H_NPC9Vï^gVuNfE�MFTz`<VWMSQ�G¯N�VuNfE
CFR*^YQFHJMSt�NfHJX&EURWklVu~F~ L R'(xHJX
VuNfE�^Y`ï÷#NPHJX&En]FMFH_NPG�� © CFE L E.÷�HYG NPCSE.~¼E L HYRxQ © HYNPC © CFHJT�CdV�MFRxQSE
HJMSHYNPHJVuNPE�G}CFE�V L N b E�VuNPG � ADCSE�~ L HJT�E[~iVWHJQ?NfR�VuT�CFHJEz�*E�NPCFHYGDHJGDNPCSE�HYMFT L E"VWGIE[HJM<X&E�GfGfVWt*E[T�RWGIN �
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e M�NfCFHJGlT�CiVW~xNPE L �OVUQSHJGIN L H b ]SNPE�Q%QFHJVWt*MFRWGfHJGlVW^Yt*R L HYNPCSX��"«pMFR © M�VWGl@.^Yt*R L HYNPCSX>ZiR LI© V L QiìUE�V L N¯í
b E"VuN��nNfCiVuNdVuT�CFHJEz�*E�G b R*]FMFQSE�Q±T�R LfL E�T�NfMFE�GIG © CFE�M VW~F~F^YHJE�QåNPRÎMFEzN © R L «pG © HYNPC�V L b H_N L V L `
NPRW~ªR*^YR*t*HYE�G}HYGn~ L E�GfE�MONfE�Q �

¾�LON �8����:��È��5#�����&	 ������(�� �������&� ����(�)

wxHYMFT�E?NfCFE?MFEzN © R L « HJG�MFRWNïkq]F^Y^Y`�T�R*MSMFE�TzNPE�Q0� X&E�GIGPVWt*E�G&V L E?~ L R*~iVutOVuNPE�QÎNPC L R*]Ft*CSR*]SNïNPCSE
MFEzN © R L « b `ÎCiV"��HJMSt�MFRxQSE�G L E�^gV"`�NPCFE�X �£e MÎNPCSHJG%NfCFE�GIHJG�� © E<T�R*MSGfHJQSE L V L E�GIN L HYT�NPE�Q k·VW]F^YN
X&RxQFE�^ © CFE L E�NPCSE
Mp]FX b E L RWkDMSRxQFE�G�NfCiVuN�T"VWM b E&HJM£NPCFE&k·VWHJ^YE�Q£GINPVuNPE
VuN%VWMO`�HJMFG¯N�VWMON�RWk
NPHYX
EÈHJG�^JHYX
H_NPE�Q�NfR�VuN�X
R*G¯Nnö½ù F�� øz� © CSE L E�ù�HJG�NfCFE}T�R*MFMFE�T�NfHY��HYNa`�RWkiNPCSE}MFEzN © R L «�VWG$QFE�jiMSE�Q
HJM�|}CiVW~SNfE L��x��� ` L E�G¯N L HYT�NfHJMFt�NfCFEïMp]FX b E L Ruk MSRxQFE�GsNPCiV�N�T"VWM b EïHJM�NPCFE�k·VWHY^JE�Q�GINPVuNPEïV�N
VWMO`�HJMSGIN�VuMpN RWkªNPHJX&EDNPR�VuN X
R*G¯N.ö ù F£� ø � © E.E�MFGf] L EUNfCiVuNÈNPCFE�MFEzN © R L « L E�X
VWHYMFG T�R*MFMSE�T�NfE�Q
VuN}VW^J^FNfHJX&E�G��pNfCFR*]FtWC
NPCSHJG L E�G¯N L HJT�NfHJR*M&HJGÈMFRWN}V�MSE�T�E�GfGfV L `
T�R*MSQFHYNfHJR*M�kqR L NPCFE�MFE�N © R L «&NfR b E
T�RWMFMFE�TzNPE�Q �

ì.V"��HJMFt9NPCFE
MFE�N © R L «�T�R*MFMFE�T�NfE�Q VuN%VW^J^�NfHJX&E�G���CFR © E��WE L ��QSRxE�G%MFRWN�t*]iV L VWMONPE�E&NfCiVuN%V
X&E�GfGfVWt*E L E"VuT�CFE�GÕEz�*E L ` © R L «�HYMFt%MSRxQFEUHJM&NPCFEUMFE�N © R L « � |}R*MFGIHJQFE L NfCFEUkqR*^Y^JR © HJMSt�E8(SVWX
~S^JE �
@ MFR�QFE�æ CiVWG	ç$è ù MSE�HJtWC b R L G�� © HYNfC GfR*X&Eªé ½ ùÎMFE�HYt*C b R L HJMSt�MFR�QFE�GïHYMÎNPCFE<k·VWHY^JE�Q
GINPVuNPEsVWMFQ9VW^J^ L E�X�VuHJMFHYMFt�MSE�HJtWC b R L GÕHJM?NfCFE © R L «pHJMStïGIN�V�NPE � @ÕNnGIR*X&E.NPHYX
E�HJMFG¯N�VWMON ­ �SMFRxQSE
æ HJGfGI]FE�G�V<X
E�GfGfVWt*E#ö·R L�L E�^gV"`�G�VdX&E�GIGPVWtWE�øsNPR9VW^J^$HYNPG[MFE�HJt*C b R L G � ADCFE�öfç F é�ø © R L «pHYMFt
MFR�QFE�G L E�T�E�H_�*E
HYN%VWMFQ . ]SGIN b EzkqR L E&NPCFEz`�T�VWM6G¯N�V L N�~ L RxT�E�GIGfHJMSt#HYN��lNfCFE�é%k·VuHJ^JE�Q�MSE�HJtWC b R L G
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L E�T�R��*E L VuMFQ�NPCFE�ö%ç F é�ø © R L «�HYMFt9MFE�HYt*C b R L Gsk·VWHJ^ � ADCSE�é�MFR�QFE�G�NPCFVuN L E�T�R��*E L E�Q6QFHJQ�MFRuN
L E�T�E�HY�*E
MFR�QFE!æ�ÞÝG�X&E�GfGfVWt*E
VWMFQ£NPCFE#ö%ç F ézøsMFR�QFE�G[NPCiV�N L E�T�E�HY�WE�Q6H_N[k·VWHJ^YE�Q�NPR L E�^gV"`�NPCSE
X&E�GfGfVWt*E � ADCFE&R L HYt*HJMiVu^$X&E�GfGfVWt*E&GfE�MpN b `�MFRxQSE	æ HJG[^JRWGIN�VW^_NPCFR*]St*C�NPCFE&MFE�N © R L «�X&HJtWCpN
CiV"�*E L E�X�VuHJMFE�Q9T�R*MFMFE�T�NfE�Q�V�N�VW^J^0NfHJX&E�G �

e M9VW^Jt*R L HYNfCFXàZiR LI© V L QiìUE�V L N b E�VuN"��NPCFHYGÕ~ L R b ^JE�X HYGÕR��*E L T�RWX
E b `?CFV���HYMFtïMFR�QFE�G b ]Sô0E L
X&E�GfGfVWt*E�GsNPCiVuN.NPCFEz`�GfE�MFQ�R LsL E�^gV"` � ADCFEï^JVWGIN.CFE"V L N b E"V�N[X
E�GfGPVut*E L E�T�E�HY�*E�Q�k L R*X7V?MFRxQSE
ê HJG<«uE�~SN b ]SôªE L E�Q b `±MFR�QFEDæ ]SMpNfHJ^sMSRxQFE�æ CFRW^JQFGdV GINPVuNP]SG9Ruk#ë�ì7íWù°î ��ï kqR L MFRxQSE
ê
� @ LfL H_�uVW^�RWk}V<MFE © CSE"V L N b E"VuN[X&E�GIGPVWt*Eïk L R*X MFR�QFE ê1L E�~F^gVWT�E�G�VWMO`�E�(xHYGINPHYMFt b ]SôªE L E�Q
CFE�V L N b E�VuN�X
E�GfGPVut*E�k L R*XëMFRxQSE ê&�

e MÎ@.^Yt*R L HYNPCSX=ZiR LI© V L QFìUE"V L N b E"V�N"� © R L «�HYMFt#MSRxQFE�G%~¼E L kqR L X=NPCSE�H L R © MÎHJMSQFE�~¼E�MFQSE�MON
QFHJVWt*MFR*GIE�G RWkªNPCFE�GI`�GINfE�X � �6R L «pHJMFt�MFR�QFE�GÈ~¼E L HYRxQSHJT"Vu^J^Y`�GIE�MFQ?CSE"V L N b E"VuNfG © CFHYT�C?V L En~ L R*~�í
VWtOV�NPE�Q�NfC L R*]St*CFR*]SN�NfCFE�MFE�N © R L « �&e M�R*] L NPE L X&HJMFRW^JR*tW`W�{VdCFE"V L N b E"V�N[T�R*MFGIHJG¯NPG[RWk GfE��WE L VW^
CFE�V L N b E�VuNsX&E�GIGPVWt*E�G.NPCFVuNsX
V"` b E%~ L R*~iVutOVuNPHYMFt�NPC L R*]Ft*C�QSHYôªE L E�MONs~iV L NPGURWk�NPCFE�MFE�N © R L «
VuN&V�t*H_�*E�M HYMFGINPVWMON�RWkUNfHJX&E � ADCp]FG��ÕV�GfHYMFt*^YE?CFE"V L N b E"V�N"� © CFHJT�C4GfCFRW]F^JQ b E9]SMFQFE L GINfRxR�Q
VuNnNPCSE�T�R*MFT�E�~SNf]iVW^¬^JEz�*E�^½�iHJGD~FCO`�GfHYT"VW^Y^Y` L E�~ L E�GIE�MONPE�Q�HJM<NPCSE�MFEzN © R L «dVWGnGfEz�*E L VW^lCFE"V L N b E"V�N
X&E�GfGfVWt*E�G � @±MFR�QFEDHJMSHYNPHJVuNPE�G�V�CFE�V L N b E�VuN b `�GfE�MSQFHJMFt[CFE�V L N b E�VuNÈX
E�GfGfVWt*E�G R*M&VW^Y^SH_NPG�^JHYMF«pG �
ADCFE�GfE%CSE"V L N b E"VuNUX
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v S&� o��·rsnEt¿k c1R�öTU Ç � Ç Ü » øa÷ Ç ö � Ç � » ø&R �m����p�Ç ö �MF VäÇ íWø�ö l!nEo"p[q �m��� F l�n1o"p[q ��rsp ø �
��Ì�º0º¼ÉIZ � E�N&MFR�QFEMæ HYGfGI]FE#V£CFE�V L N b E�VuN
VuN�NPHJX&E ­ � ADCFHJG&CFE"V L N b E"V�N © HY^J^ b EdE�H_NPCFE L
L E�~F^gVuT�E�Q b `�V�MFE © E L CFE�V L N b E�VuNÈR L�© HJ^Y^ST�E�VWGfEnNPR[E8(SHYGINÈHJMïNfCFEnMFE�N © R L «ïH_k¼MFRxQSE�æ k·VWHY^JG�VuMFQ
RWNfCFE L MFR�QFE�GnNPHYX
E�R*]SN � ADCFE © R L GINsT�VWGfE�HJG © CFE�M�MFR�QFE-æ�k·VWHY^JGDGfRWX
EzNPHJX&E�VukÆNPE L GfE�MSQFHJMFt�V
CFE�V L N b E�VuN�GfR<NfCiVuNsNfCFEïCFE"V L N b E"V�N�HJGIGf]FE�Q�HYG L E�X
R��WE�Q b `�CiV"��HJMFt<MFR�QFE�GsNPHJX&E�RW]SN © VWH_NPHJMSt
kqR L NfCFE�MFE8(�N[CFE"V L N b E"VuN.k L R*XüMFR�QFE�æ �[� E�N�NfCFHJGUCFE"V L N b E"VuN L E"VWT�C£MFR�QFE ê © HYNPC£V?QSE�^gV"`
R � ìUE�MST�EW�¼MFR�QFE êà© HY^J^0NfHJX&E�R*]SN © VWH_NPHJMSt�kqR L NfCFE�MFE�(�NUCFE"V L N b E"VuN�k L RWX1MFR�QFE-æ-VuNnNPHYX
E
­[± � ­¨Ç R Ç ö � Ç Ü » øa÷ Ç ö � Ç � » ø�ö�R �m����p F ± ûOç^í ­ é8ûOç ­�[  ºûOü"çºÈSø.VuN.NPCFE�^JVuNPE�GIN � |}R*MFGIHJQFE L
VWMFRuNPCFE L MFR�QFED²�HJM�NfCFE.MSE�N © R L «&Gf]FT�C?NfCiVuN}R*MFE.Ruk{NPCFE.~iVuNPCSG}T�RWMFMFE�TzNPHYMFt�MFR�QFE�G ê VWMSQ³²
CiVWG ù F�� MFR�QFE�G HYM&H_N"� © H_NPC&VW^Y^SNPCFE�GfEUù F�� MFR�QFE�G HJMïNfCFEDk·VWHJ^YE�QïGINPVuNPE ��� E�N�NfCFEUù F#� MSRxQFE�G
b E�QSE�MFRWNfE�Q b `Gç ±�² ç ³'²L[´[µ[´[)² ç���¶ ± � @ÕN�NPHYX
E ­[± F ù{ö l�nEofp�q rsp[r t�ÇÃl�nEofp�q ��rsp ø �\MFRxQSE ê L E�T�E�HY�WE�G
V<CFE"V L N b E"V�N�k L R*X7MFRxQSE�ç ± HJMFQSHJT"V�NPHJMSt
NPCSE L E�T�R­�WE L `�Ruk MSRxQFEdç ± ��� RxQFE ê kqR L¯© V L QFG�NPCSE
b ]SôªE L E�Q£CFE�V L N b E�VuNsNPR<MSRxQFE�ç ± �{VWQFQFHYMFt£ö l�nEofp�q rsp[r t�Ç$l!nEo"p[q ��rsp ønNPR�NfCFE ± ûOçºí ­ é8ûOç ­�[  ºûOü"ç^È
jiE�^JQ � � RxQFE�ç ± �xkqR LI© V L Q?NfCFE�CFE�V L N b E�VuNDNPRïMFR�QFE�ç ³ b E�T"Vu]FGfE[HYN . ]FGIN L E�T�E�HY�WE�Q�V�CFE"V L N b E"V�N
k L RWX®MFRxQSE�ç ³ HYMFQFHJT�VuNPHYMFtnMFR�QFEñç ³ ÞßG L E�T�R��WE L ` � @.GIGf]FX&HJMFt�NPCFEÈGPVuX
E GfHYNf]iVuNfHJR*M L E�~ªE�VuNPG�HYNfGfE�^_k
kqR L NPCFE L E�X�VuHJMFHYMFtUù F�� k·VWHJ^YE�Q�MFRxQSE�G��uMFR�QFE°² © HJ^J^ L E�T�E�HY�WEÕV b ]SôªE L E�QïCFE"V L N b E"V�N L E�tOV L QFHJMSt
MFR�QFE�æ�VuNDNfHJX&E ­�Ç � o��·rsnEt � ­�Ç R Ç ö � Ç Ü » ø ÷ Ç ö � Ç � » ø�ö�R �m���·p F ± ûOç^í ­ é8ûOç ­�[  ºûOü"çºÈSø Ç
ù{ö l!nEo"p[q �m��� F l�nEofp�q ��rsp ø �
R F ± ûOç^í ­ é8ûOç ­�[  ºûOü"çºÈ © HY^J^ b EDX
V7(xHJX%]FXB]FMFQFE L NfCFEÕkqR*^Y^JR © HJMFtUT�H L T�]SX
G¯N�VWMFT�E�G � @.GIGf]FX&E

MFR�QFE�æ CiVWG R*MF^_`
ù&MFE�HJt*C b R L HYMFt�MSRxQFE�G � |}R*MSGfHJQSE L NfCFE.ù
QFHJG . R*HJMONÈ~iVuNfCFGÈT�R*MFMSE�T�NfHJMFt%MFRxQSE
æ VWMSQ�MFRxQSE ê
� @ÕN L E�VW^lNfHJX&E ­ �{VW^J^ b ]SN.R*MFE�Ruk�NPCFE�ù9MFE�HYt*C b R L HJMFt
MFR�QFE�GsRuk MFRxQSE�æ HYG
HJM�NfCFE © R L «pHJMFtdGINPVuNPE � ADCFE
~FVuNPC b EzN © E�E�M�MFRxQSE	æ VWMSQ�MFR�QFE ê NPCiV�N[CiVWG�NPCFE © R L «pHYMFt
MFE�HJt*C b R L HYMFtïMFR�QFE�RWklMFR�QFE�æ�CFVWG ��F ù F�� MFR�QFE�GDHJMdHYN ��� R�QFE�æ�HJMFH_NPHJVuNPE�GÕVïCFE"V L N b E"V�N
VuN L E�VW^lNfHJX&E ­ � © CFHYT�C�HJG�~ L R*~FVWtOVuNfE�Q L HJt*CON.V © V"`�NfC L RW]Ft*C�NfCFE �ªF ù F�� MFR�QFE�GUNPR�MFRxQSE
ê � © HYNfC&NfCFE�T�R*X&X�]FMFHYT"VuNfHJR*MïQSE�^gV"`&VWT L R*GIG}V[GfHYMFt*^YE�^YHJMF«%VW^ © V"`�G b E�HJMSt l�nEofp�q �m��� � ìUE�MFT�Eu�
X
V7({ö�R F ± ûOç^í ­ é8ûOç ­�[  ºûOü"ç^ÈFø L E�QF]FT�E�GnNPR�ö �ªF ùFø�ö l�n1o"p[q �m��� F l�n1o"p[q ��rsp ø �

Ü*Ü



ADCFE V b R��WE �uVW^Y]FE�RWk�X
V7({ö�R F ± ûOç^í ­ é�ûOç ­�[  ºûOüfç^ÈSø¬HYG{�uVW^JHYQ�HYkp÷&HJGh^gV L t*E �le k�÷&HJGhGI]>É&T�HJE�MONP^Y`
GfX
VW^Y^ �ONPCFE�M<HYkhMSRxQFEÆæ8HJGfGI]FE�GÕV%CFE"V L N b E"V�N © HYNfC<V�GfE�o�]SE�MFT�E�Mp]FX b E Lñ� ��NPCFE�M9T�R*MFGIHJQFE L HJMSt
VÎGfH_NP]iV�NPHJRWM�GfHYX
HY^gV L NPR�NPCFE�R*MSE�T�R*MFGIHJQFE L E�Q�kqR L T"Vu^JT�]S^gVuNfHJMFt·R �m���·p �nMFR�QFE ê X
V"` E�MFQ
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E
HYN�NPVW«WE�G&VukÆNPE L V

MFR�QFE	æ L E�NP] L MFG�NPRdNPCFE © R L «pHJMFt9GINPVuNPE b EzkqR L E&HYN�QFEzNPE L X&HJMFE�G%VWM�HJMSHYNPHJVW^$G¯N�VuNf]FG�kqR L E�VWT�C
RWNfCFE L MFRxQSEsHJM�NfCFE.G¯`�GINPE�X � |}^YE"V L ^Y`*��HYk{MFRxQSE�æ L E�T�E�HY�*E�GnV%CFE�V L N b E�VuN}k L R*X V%MFE�HYt*C b R L HJMSt
MFR�QFE ê GfCFR L NP^_`�VukÆNPE L L E�T�R��*E L HJMFtS��H_N © HJ^Y^FX�V L «%MSRxQFE ê VWG © R L «pHJMSt © H_NPCFHYM�NfCFEnQFHgVut*MFR*G¯NPHJT
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CFE�V L N b E�VuN�k L R*X8V�MSRxQFE ê b E�kqR L E&T�R*MFT�^J]FQSHJMFt9NPCiVuN�MFR�QFE ê HYG�k·VWHY^JE�QAß¦ADCFE © R L GIN%T"VWGIE
R�T�T�] L G%H_kDV9CFE"V L N b E"VuN%V LIL HY�WE�Q�k L R*X=MFR�QFE ê . ]FG¯N%~ L HJR L NfR#MFR�QFE	æ�ÞßG L E�T�R��*E L ` ��e M�NPCFHYG
T"VuGfEW�mæ X�]FGIN © VWHYN�kqR L T�^JR�T�«#NfHJX&E9ö � Ç » ø lÜÛ[of� ÷ t´Ý8of��t b E�kqR L E�HYN[HYG�GPVukqEïNPR9T�RWMFT�^Y]FQFEïNPCiV�N
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Eu�FNPCFHYGUT�R*]F^YQ�N�Vu«WE�VuGU^YR*MFt
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� E�X&X�V �"� GIN�V�NPE�G�NfCiVuN�NfCFE<X&HJMFHYX�]FX QFHJVWt*MFRWGINPHYT�^JVuNPE�MFT�`ÎVWMFQ X&HJMFHYX�]FX=GINPVW^JE�MFE�GIG
VWT�CFHYE��uV b ^YE b `�VWMO`�VW^Yt*R L HYNPCSX V L E GI^JHYt*CONP^Y`.t L E�VuNPE L NPCiVWM lÜÛ[of� ÷ t´Ý�of��t � wxHYMFT�E NPCFE V LIL HY�uVW^uNPHJX&E�G
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NPCSE L E�T�E�HY��HJMSt�MFR�QFE&T"VWM�MFRWN�QFHYGINPHYMFt*]FHYGfC�V9k·VuHJ^JE�Q£MFRxQSEhÞßG b E�CiV"��HJR L k L R*X=V9t*RxR�Q£MFR�QFEhÞßG
b E�CiV"��HJR L ]FMF^JE�GfGDX&R L E�NPCiVuMdNfCFHJGÈNPHYX
EU~iVWGfGIE�G © HYNfCFR*]SNDV�CFE"V L N b E"VuN b E�HJMFt L E�T�E�HY�WE�Q � ADCFHYG
k·VWTzNnHJGDT�E�MON L Vu^¬NfRïNPCFE[~ L RxRWk�RWk � E�X&X�V ���x�
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GINPVuNPEsNfRïNPCFE © R L «pHYMFt�GIN�V�NPE[VWMFQ b VuT�«�NPRïNPCSEsk·VWHJ^YE�Q?G¯N�VuNfE�~ L HYR L NPR�GI]FT�T�E�GfG¯kq]F^J^_`<HJMSHYNPHJVuNPHYMFt
V%GIHJMFt*^YE.CFE�V L N b E�VuN ��e M?NfCFHJG GfH_NP]iVuNfHJR*M0�pNfCFE L E�HJG MFR © V�`
kqR L VuMp`
RWNfCFE L MSRxQFEUNPR�QFEzNPE�T�NDNPCSE
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© R L G¯NIíaT�VWGfE�^gVuNfE�MFTz`±kqR L k·VWHJ^Y] L E�Ez�*E�MpNfG#kqR L9K RWHJGfGIR*M X&E"VuM RWk��WVu^J]FE�G �u�*� GIE�T�R*MFQFG�VuMFQ
� GfE�T�R*MFQ � Z$HJt*] L E�G ó VWMSQ á GICFR © NPCSE�NPCFE�R L EzNPHJT�VW^ © R L G¯NIí T"VWGIE
^JVuNPE�MFT�`#T�R*X&~iV L E�Q�NPR<NPCSE
R b GIE L �*E�Q © R L GINIí T"VWGIE}^JVuNPE�MFT�`[kqR L¬L E�T�R��*E L `�E��WE�MONPG�kqR LlK R*HJGIGfR*M�X&E"VuM�RWkS�WVu^J]FE�G �W�W� GIE�T�RWMFQFG
VWMFQ � GfE�T�R*MFQ �

� RWNfC#NPCFE[NPCSE�R L E�NPHYT"VW^¬^JVuNPE�MFT�`�VWG�GINPVuNPE�Q�HJM9ADCFE�R L E�X � VuMFQ�NfCFE%R b GfE L �*E�Q�X�V7(xHYX�]FX
^gV�NPE�MST�`�V L E
~F^YRWNfNfE�Q � @.G�E�(x~ªE�T�NfE�Q{�$NfCFE�^JVuNPE�MFT�`£HYM�QSE�NPE�T�NfHJMFt#Vdk·VWHY^J] L EïE��WE�MONïHJMST L E�VWGfE�G
© HYNfC ��� wxHYMFT�E�NfCFE GIE�op]FE�MFT�EÕRukFE��WE�MONPG$T�R*MFGIHJQFE L E�Q%HJM[T�VW^JT�]F^gVuNfHJMFtÕNfCFEÈ^gVuNfE�MFTz`�NPCFE�R L EzNPHJT�VW^J^_`
HJG{�WE L `[]FMF^JHY«WE�^Y`.NfRnCiVW~F~¼E�M�VWMFQ b E�T�R*X&E�GhEz�*E�M�X
R L E�]FMS^JHJ«uE�^_` © HYNfC[^gV L t*E L�� �­NfCFE QFHYôªE L E�MFT�E
b E�N © E�E�M�NfCFE9E�(x~ªE L HYX
E�MpNPVW^J^_`ÎR b GfE L �*E�Q±^gVuNfE�MFTz`4VWMFQåNfCFEdNPCFE�R L EzNPHJT�VW^D^gV�NPE�MST�` HJMST L E�VWGfE�G
© HYNfC �$� e M<NPCFE[T"VuGfE[RWk L E�T�R��*E L `9^gVuNfE�MFTz`*�FNPCSE�R b GfE L �WE�Q L E�T�R��WE L `d^JVuNPE�MFT�`?HJGDX&R L E�R L ^YE�GIG
NPCSE�GPVuX
E © HYNfC6HJMST L E�VWGfHYMFt��uVW^Y]FE�G�RWk ��� ADCFHJG�HJG b E�T"VW]SGfE?H_N�HYG L E�^JVuNPE�Q�NPR9NPCFE
QFHgVuX
EzNPE L
RWkÈNPCFE�MFEzN © R L «\� © CFHYT�C�HYMFT L E"VWGIE�G�op]FHYNfEïGf^JR © ^_` © HYNfC � � © CFHJ^YE�NPCFEïNPCSE�R L E�NPHYT"VW^Y^Y`�QFE L HY�WE�Q
^gV�NPE�MST�`?HYMdQFE�NfE�T�NfHJMFt&V L E�T�R��*E L `9E��WE�MONUHJGDQFH L E�TzNP^_`�~ L R*~¼R L NfHJR*MiVu^ªNPR ��� @UtOVWHYM{�xNfCFE © R L GIN¯í
T"VuGfE[E��WE�MONPG�NPCiVuN�^YE"VWQ<NPRïNfCFE�NPCFE�R L EzNPHJT�VW^ © R L G¯N.T�VWGfE�V L E[o�]SHYNPE�]SMF^JHY«WE�^_`�NfR&R�T�T�] L��

Z$HJtW] L E�G ��� � �*� VuMFQ �­� � ��Ü GICFR © NfCFE L E�^JVuNPHYR*MFGfCSHJ~ b E�N © E�E�M�NPCFE�R b GfE L �*E�Q£X�V7(xHYX�]FX
VWMFQ�V"�*E L VWt*E[^JVuNPE�MFT�HYE�GDHJMdQFEzNPE�T�NPHYMFt�k·VWHJ^Y] L E�VuMFQ L E�T�R��*E L `9E��*E�MONPG�� L E�Gf~¼E�TzNPHY�WE�^_` �

e M�jit*] L E ��� � © EïGfE�E�NPCiVuN�NfCFE�QFH_ô0E L E�MFT�E b E�N © E�E�M�NPCSEïV"�*E L VWt*E�^gV�NPE�MST�`�HJM�QFEzNPE�TzNPHYMFt
V9k·VuHJ^J] L E�E��WE�MON�VWMFQ�NPCFE
X�V�(SHYX�]FX ^JVuNPE�MFT�`£HYG%Vu^JX&R*GIN[NPCSE
GfVWX
E&kqR L HJMFT L E�VWGfHYMFt ��� ZiR L
k·VWHY^J] L E�Ez�*E�MONfG��hNPCFHYGsQFH_ô0E L E�MST�EïHJG L R*]St*CF^Y`9÷¨Î � � © CFHYT�C�HYG.GIHJX&~F^Y`dNPCSE�QFHYôªE L E�MFT�E b EzN © E�E�M
V�MFR�QFE?k·VWHJ^YHJMFt#VuNïNPCSE © R L GIN¯íaT"VuGfE<NPHYX
E£öqHJX&X
E�QFHgV�NPE�^_`�VukÆNPE L GfE�MFQFHJMSt�V�CFE�V L N b E�VuN ø�VuMFQ
NPCSE�V"�*E L VWt*E íaT�VWGfE%NfHJX&E
ö·CiVW^_k © V"` b E�N © E�E�M�GfE�MSQFHJMFt?V
CFE�V L N b E�VuNsVuMFQ#NPCSE%MFE8(xN.CFE"V L N b E"V�N
HJMSHYNPHJVuNPHYR*MåNfHJX&E�ø �æe M�jit*] L E �W� � © E£R b GfE L �WE�NfCiVuN9HJM�V CFHJtWCF^Y`åQS`�MiVWX&HJT�T�VWGfE*ö K RWHJGfGIR*M
X&E"VWM � � GIE�T�R*MFQ\ø ��NPCFE<V"�WE L Vut*E?^gV�NPE�MST�`�HJMÎQSE�NPE�T�NfHJMFt�V9k·VWHJ^Y] L E�E��WE�MON&VW~F~ L ROVWT�CSE�G�NPCSE
X&E"VWGI] L E�QåX
V7(xHJX�]SX�^JVuNPE�MFT�`ÎkqR L HJMFT L E"VuGfHJMSt��WVu^J]FE�G&Ruk ��� ADCFHJG�HJG b E�T�VW]FGIE�HYM V�X&R L E
QS`�MiVWX&HJT�T"VWGIEOö·VWG�VWtOVuHJMFG¯N K RWHJGfGIR*M�X&E"VWM �u�*� GfE�T�R*MSQFG�ö·Z$HJt*] L E ��� øføz�¼CFE�V L N b E�VuNPG�]FMSQFE L t*R
t L E"VuNfE L QFE�^JV"`xGnQF] L HJMSt&~ L R*~iVutOVuNPHYR*M �

ZiR L?L E�T�R��*E L `�Ez�*E�MONfG��sNPCSE£V��WE L VWt*E£^gVuNfE�MFTz`�HYG?R*MF^_`�V b R*]SN?CiVW^Yk�RWk[NfCFE © R L GIN9T�VWGfE �
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ZiR L NfCFEdQFR*X&HJMiVWMONï~FV L N�RWknNfCFEdR­�WE L VW^J^Õ^JVuNPE�MFT�`±öqk·VWHY^J] L E?QFEzNPE�TzNPHYR*M\ø�kqR L ^JV L tWE��uVW^J]FE�GïRWk
� �ªV"�*E L VWt*E�^gVuNfE�MFTz`dHJGUV b R*]SNUR*MFE�CFE"V L N b E"VuNU~¼E L HYRxQ#VWMFQ © R L GIN¯íaT"VuGfE%^JVuNPE�MFT�`9HYG�^YE�GIGUNPCFVWM
� CFE�V L N b E�VuN�~¼E L HJR�QFG � mnE�T"Vu^J^ NPCiVuN%E�(xHJG¯NPHYMFt�VW^Yt*R L HYNPCSX
G[CiV"�*E�^gVuNfE�MFT�HJE�G�RWknV b R*]SN �DF®�
NPE�GINfHJMFt L R*]FMFQSG�ö·E�op]FHY�uVW^YE�MON�NPRsCSE"V L N b E"VuN�~¼E L HJR�QFG�ø © CFE�Mïk·VWT�E�Q © H_NPC�QS`�MiVuX
HYT k·VWHY^J] L E�G�VuMFQ
L E�~iVWH L G �

Z$HJtW] L E �"Ù GICFR © GUNPCSE[�uV L HgVuNfHJR*M�RWk$X&E�GIGPVWtWE�T�R*GIN © HYNfC � � © CFE L E[NPCFE[T�RWGIN�HJGDG¯N�VuNfE�Q�VuG
NPCSE Mp]FX b E L RWkiX&E�GIGPVWtWE�Gl~ªE L CFE�V L N b E�VuN�~ªE L HJR�Q � @.GlE�(x~¼E�T�NfE�Q{�uNPCFE X
E�GfGPVut*E T�R*GIN�HJMST L E�VWGfE�G
VuN%V L VuNPE&RWkDVu~F~ L R'(xHJX
VuNfE�^Y` � ³ ^JR*t ³ ��� y VWT�CÎ^JHYMF«�HYM�NPCSE
CO`�~ªE L T�] b E�T"V LIL HJE�G%V b R*]xN%R*MSE
X&E�GfGfVWt*EU~ªE LÈ© R L «pHYMFt%MFR�QFE�~ªE L CFE�V L N b E�VuN ~ªE L HJR�Q&HJM�NPCFE.VW^Jt*R L HYNfCFX � @U^YNfCFR*]Ft*C&NPCFHYG QFRxE�G
MFRWN?GfT"Vu^JE © E�^Y^UNPR��*E L `±^gV L t*Ed�uVW^J]FE�G?RWk � ��NfCFE�T�RWGINdHJG
X
R�QFE L VuNfE�kqR L NPCFE��uVW^Y]FE�G
RWk �
GfHYX�]F^JVuNPE�Q ��e N�GfCFR*]S^JQ VW^YGfR b E
~ªR*HYMONPE�Q6R*]SN�NfCiVuNïVu^J^ X
E�GfGfVWt*E�G%HJM�NfCFE<VW^Yt*R L HYNPCSX=V L E
RWk
^JE�MFtWNfC9~ L R*~¼R L NfHJR*MFVW^ªNfR&^YR*t ³ � � © CSHJT�C9HJGDop]FHYNfE[GfCFR L NnkqR L VW^J^ L E�VWGfR*MFV b ^JE��uVW^Y]FE�GDRWk �$�
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� E�GfHJQSE�G.GIHJX�]S^gVuNfHJMFtïNPCSE�VW^Yt*R L H_NPCFXëR*M#GI~ªE�T�H_jiT%MFEzN © R L «dNPR*~¼R*^JRWt*HJE�GDGf]FT�C£VWG�CO`�~ªE L T�] b E�G��
VW^Yt*R L H_NPCFX Z\R LI© V L Qiì�E"V L N b E"VuN © VWG<VW^YGfR6GIHJX�]S^gVuNfE�Q RWM L VuMFQFR*X&^Y` t*E�MFE L VuNPE�Q±MFE�N © R L «�G �
� L VW~FCSG.V L E L VWMFQFR*X&^Y`?t*E�MFE L VuNfE�Q#kqR L V&t*HY�WE�M#�uVW^Y]FE[RWk � �¼NfCFE�NfRWN�VW^hMp]FX b E L RWk�MSRxQFE�G.HYM
NPCSE�MFEzN © R L «\�{VWMSQ�ùª�\NPCFE�T�RWMFMFE�TzNPH_�xH_Na`9RWk$NfCFE%MFEzN © R L « � wxHJMFT�E�Ez�*E L `�MFRxQSE�X�]SGINUCiV"�*E�V�N
^JE�VWGINnù<MSE�HJtWC b R L G�� © Esj L G¯NnE�MFGI] L E�NfCiVuNDNPCSHJGÕHYGDVWT�CFHYE��*E�Q b ` L VWMFQSR*X
^_`&HJMON L RxQF]ST�HJMStï^JHJMS«�G
Gf]ST�C�NPCiVuN�Ez�*E L `#MSRxQFE�CiVWG.ù9MFE�HJt*C b R L G � ADCFE%T�R*MFMFE�T�NfHY��HYNa`9RWk�NPCFE�MFE�N © R L «dHYG�kqR*]SMFQ#R*]xN
b ` L ]FMFMSHJMFt�NfCFE�ZiR L Qxí Zi]F^Y«WE L GfRWM#VW^Yt*R L HYNPCSX � �uÜ7� R*M#NPCSE%MFEzN © R L « �.e k�NfCFE%T�R*MFMFE�T�NPH_��HYNa`9RWk
NPCSE
MFEzN © R L «�HJG[^YE�GfG[NPCFVWMÎù¼�¬NfCFE�M � ^JHJMS«�G�V L E L VWMFQSR*X
^_`�HYMpN L R�QF]FT�E�Q�HJMONPRdNPCFE�MFEzN © R L « �
ADCFEsT�CSR*HJT�EsRWk � CSE L E.HJG NfRWN�Vu^J^Y`&V L b H_N L V L ` � ADCFHJG}~ L R�T�E�GfGÕHYG}T�RWMpNfHJMp]FE�Q<]FMONPHJ^\NPCSE L E�Gf]F^_NPHJMSt
T�RWMFMFE�TzNPH_�xH_Na`<RWk¬NPCSE�MSE�N © R L «<HYGDVuNn^JE�VWGINUù � � R*MFE[RWklNPCSE�t L VW~SCFGnt*E�MFE L VuNfE�QdNPCFHYG © V�`dCFVWQ
VïT�R*MSMFE�TzNPHY��H_Na`<t L E�VuNPE L NPCiVWMdNPCSE�RWMFE�QFE�GIH L E�Q �

e M�NfCFEïGfHYX�]F^JVuNPHYR*MFG.T�V LfL HJE�Q�RW]SN[R*M£CO`x~¼E L T�] b E&MFE�N © R L «pG��$HYN © VWG�kqR*]SMFQ�NPCiVuN[CFV���HYMFt
NPCSE © R L «�HYMFt&GIN�V�NPE[CFR*^YQFHJMFt�NfHJX&EsE�op]iVu^{NPR�NPCFE�NPCSE�R L E�NPHYT"VW^Y^Y`
QFE L HY�WE�Q9R*MFE[QFHJQdMFRuNUX
VuNINPE L
b E�T"Vu]FGfE�NPCFE[R�T�T�] LfL E�MFT�E�RWk�E��*E�MONPG © VWG�T�R*MON L R*^J^YE�Q b `<NPCFE[k·VWHY^JE�Q<G¯N�VuNfE�CSR*^JQFHYMFt�NPHYX
E[VuMFQ
NPCSE L E�GIN L HJTzNPHYR*M�NfCiVuN�NPCFE�M�]SX b E L RWk�MFRxQSE�G.HYM�NfCFE�k·VWHY^JE�Q9G¯N�VuNfE�VuNsVWMO`9HJMFG¯N�VWMONURWk�NPHYX
E[HYG
^JHYX
H_NPE�Q?NPR�ù F±�*� wxHJMST�E © E%V L E�N L `�HJMFt�NPR
X
R�QFE�^¬V L E�VW^¬GI`�GINfE�X CFE L EW�\NPCSE © R L «pHYMFt�G¯N�VuNfE
CFR*^YQFHJMSt#NPHYX
E&kqR L NPCSE9GIHJX�]S^gVuNfHJR*MFG�R*M L VuMFQFR*X�MFE�N © R L «�G © VWG�«WE�~xN
E�op]iVW^}NfR£NfCFE?k·VWHY^JE�Q
GINPVuNPE[CFRW^JQFHYMFt�NPHYX
E �

wxHJX%]F^gVuNfHJR*MSG © E L EnT�V LfL HJE�QïRW]SN�kqR L N © R�QSHYôªE L E�MON��WVu^J]FE�G�RWkªNfCFE K RWHJGfGIR*M�X
E�VWM¬ö � GIE�T�R*MFQ
VWMFQ �u�*� GfE�T�R*MSQFG�ø �ÈN © R£QFHYôªE L E�MON��uVW^J]SE�G�RWkDNfCFE?CFE�V L N b E�VuNï~¼E L HJR�Q6÷Èö Ù GIE�T�R*MFQFG�VWMSQ õ*�
GfE�T�R*MSQFG�ø&VWMFQ N © R�QFHYôªE L E�MON��uVW^J]FE�G�RWk.NfCFEdT�R*MFMSE�T�NfHY��HYNa` ù{ö Ü VWMFQ4^JR*t ³ � ø � ZiR L E��WE L `
�uVW^J]SE�RWksö � ² ùFøz�{jF�WE�QFHYôªE L E�MON[MFE�N © R L «�G © E L E�t*E�MFE L VuNPE�Q � Z$HYt*] L E �­Û GfCFR © G[NPCFE�V"�WE L Vut*E
^gV�NPE�MST�HJE�GDHJMdQFEzNPE�TzNPHYMFtïk·VWHJ^Y] L EsEz�*E�MpNfGUkqR L NfCFE[QFHYôªE L E�MONnMFEzN © R L «pG.t*E�MFE L VuNPE�Q © CFE�M�ù ��Ü �
K RWHJGfGIR*M&X
E�VWM �>�W�*� GfE�T�R*MSQFG}VuMFQ&÷ � õW� GIE�T�R*MFQFG � ��EDjiMFQ�NPCiV�N�NPCFE�V"�*E L VWt*E�^gV�NPE�MST�`ïHYM
QFEzNPE�TzNPHYMFt�k·VWHJ^Y] L E E��*E�MONPG}^YHJE�G © HYNfCFHJM�NfCFEDT�R*MxjiQFE�MST�E�HJMONPE L �uVW^FRWkªR*MFEDRukªNfCFEDMFE�N © R L «�G � ADCFE

ÛWá



30

35

40

45

50

55

0 50 100 150 200 250 300

A
ve

ra
ge

 L
at

en
cy

 in
 d

et
ec

tin
g 

fa
ilu

re
 e

ve
nt

(s
ec

on
ds

)

&

n

Z$HYt*] L E �­Û � ¾ Å¼³pÌ�¸SÂ¼³>Á·¸S¹"³x»l¶WÏëµ½»ë´l³O¹�³�¶W¹­µ·»¬ÂæÉ ¸iµ·Á·ËlÌ­³ ³pÅ¼³�»ª¹­Ä É º\Ì±Ä�º¼Ã6³�Ì­¸i»�´¬º¼Ã
»¬³p¹ À%º¼Ì­¿hÄ

T�RWMSjiQFE�MFT�E�HYMONPE L �uVW^¬]FGfE�Q�CFE L E%HJG�V LIL H_�*E�Q�VuN.]SGfHJMSt
NPCSE�w�Nf]FQFE�MpN ­ QFHJG¯N L H b ]SNfHJR*M+� ��Ü7� kqR L V
~ L R b V b HY^JH_Na`�Ruk áOÛ('<�$e M
RWNfCFE L�© R L QFG��pNPCFE�V"�*E L VWtWEU^JVuNPE�MFT�`%HJM�QFE�NfE�TzNPHJMSt[k·VuHJ^J] L EÕEz�*E�MONfGÕV L E
kqR*]FMSQ
NPR b En�*E L `&T�^YR*GfEnNPR�E"VWT�C�RWNPCFE L kqR L NfCFEUQSHYôªE L E�MON}MFEzN © R L «pG � �6EnjiMFQ?V�GIHJX&HJ^gV L T"VWGIE
CiVW~S~ªE�MFHJMFt�HJM�NPCSEUT�VWGfEURWkhV"�*E L VWtWEU^JVuNPE�MFT�HYE�GÈHJM�QFE�NfE�TzNPHJMSt L E�T�R��*E L `
E��WE�MONPG"ö½Z$HYt*] L E ��õ ø ��e M
NPCSE L E�GI]F^YNfG�~ L E�GfE�MpNfE�Q�HJM#jitW] L E ��õ �¬ù © VWG[VuGfGf]SX
E�Q�NfR b Eï^YR*t ³ � � K R*HJGIGfR*M£X&E"VWM �à�W�W�
GfE�T�R*MSQFG.VuMFQ9÷ ��õW� GIE�T�R*MFQFG �

ADCFE�GfVWX&E
MFEzN © R L «pG%`�HJE�^JQ�GfHJX&HJ^JV L.L E�GI]F^YNfG © CFE�M6NPCSE
RWNfCFE L �uVW^J]SE�G�RWk K R*HJGIGfR*M�X
E�VWM
VWMFQ ÷ © E L Ed]FGIE�Q �åð NPCFE L MFE�N © R L «pG&t*E�MSE L V�NPE�Q kqR L QFH_ô0E L E�MpNï�uVW^Y]FE�G�RWk.ù GfCFR © GfHJX&HJ^JV L
T�CiV L VWT�NfE L HJGINfHJT�G � ìUE�MST�EW�0HJM�NfCFE�kqRW^J^JR © HYMFt�QFHJGIT�]FGIGfHJRWMFG�� © E�N�VW«uE%NPCFE�X
E�VWM#Ruk�NPCFE�QFE�GIH L E�Q
op]iVWMONPH_Na`
`�HYE�^JQSE�Q b `
NfCFE L VWMFQFR*X MFEzN © R L «pGDt*E�MFE L VuNfE�Q<kqR L V%t*HY�WE�M � VuMFQdù?VWMFQ<T�R*MFGIHJQFE L
HYNDNfR b E L E�~ L E�GfE�MpNPVuNPH_�*E�RWk$VW^J^{RuNPCFE LDL VWMFQSR*X
^_`?t*E�MFE L VuNPE�Q�MSE�N © R L «pG �
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Z$HYt*] L E ��õ � ¾ Å¼³pÌ�¸SÂ¼³ÎÁ·¸S¹"³x»l¶WÏ�µ½»®´¬³O¹�³�¶W¹­µ·»lÂ4Ì­³x¶*º�Å¼³�Ì�Ï�³OÅª³�»ª¹�Ä9É º\Ì�Ä�ºªÃ�³ÎÌ­¸i»�´¬º¼Ã
»¬³p¹ À%º¼Ì­¿hÄ

* "�#$"&% +-,?:/.Né40Ø5�é
<1:10Ï0Ø(Ó2ð2K0Ø.32 :E*�.
��E�T�R*MSGfHJQSE LsL VWMFQFR*X&^Y`9t*E�MFE L VuNPE�Q�MFE�N © R L «�G�kqR L �uV L HYR*]FG ��© HYNPC�ù � Üx� ADCFEïCFE"V L N b E"V�N
~¼E L HYRxQ0��÷���HJGl«WE�~SN�T�R*MFG¯N�VWMON�V�N õ*� GfE�T�R*MSQFG � Z$HYt*] L E ��Þ GICFR © G$NPCFE �uV L HJVuNPHYR*MFGhHYM�NfCFE}^JVuNPE�MFT�`
HJMO�WR*^Y�WE�Q�HYM#QFEzNPE�TzNPHYMFt�k·VWHY^J] L E�Ez�*E�MpNfG © HYNfC#HJMST L E�VWGfHYMFt ��� ADCFE K RWHJGfGIR*M�X&E"VWM#VuôªE�T�NfG.NPCSE
QS`�MiVWX&HJT�MiVuNP] L EdRWk�NPCFE<G¯`xG¯NPE�X VWG�X
E�MpNfHJR*MSE�Q E"V L ^JHYE L�� ADCFEdE�(x~¼E L HJX&E�MON&HJMO�*R*^_�*E�Q N © R
�uVW^J]SE�G�kqR L NPCFE K RWHJGfGIR*M6X&E"VuM£í � GIE�T�R*MFQÎVuMFQ �W�W� GIE�T�RWMFQFG � ADCSE&NfCFE�R L E�NfHJT"Vu^J^Y`#QFE L HY�WE�Q
E�(x~ L E�GIGfHJRWM�kqR L NfCFE�^gVuNfE�MFTz`�HYG�HJMFQFE�~ªE�MFQFE�MpN�RWk NPCSE K R*HJGIGfR*M�X&E"VWM � ìUE�MST�E�R*MF^_`�V<GfHYMFt*^JE
T�] L �*E[kqR L b RWNPC<�uVW^Y]FE�GnRWklNPCFE K R*HJGIGfR*M9X
E�VWMdHJGDGICFR © M#HJM<NfCFE�jit*] L E �

�6EnjiMFQ
NPCiVuN kqR L X&R*GIN �uVW^Y]FE�GÈRWk � ��V�X&R L EnQS`�MiVWX&HJTDk·VW]S^YN X&RxQFE�^F`�HJE�^YQFGÈV�MFRuNPHJT�E"V b ^Y`
^gV L t*E L ^JVuNPE�MFT�`9HJM�QFE�NfE�TzNPHJMSt<V
k·VWHY^J] L E�Ez�*E�MpN � @.GUGfE�E�M£HJM9NPCFE�NPCFE�R L EzNPHJT�VW^�VWMiVW^_`xGIHJG�RWk�NPCSE
VW^Yt*R L H_NPCFX9� NPCFE�^gVuNfE�MFTz`åHYMO�*R*^_�*E�Q HJM QSE�NPE�T�NfHJMFt V£k·VWHJ^Y] L EdEz�*E�MONdHYG&�uV L HgV b ^YEdQF]FE�NfR6NPCSE
QFH_ô0E L E�MST�EdHJMÎNfCFEdVWT�Nf]iVW^D~ L R*~iVWt*VuNPHYR*M6NPHYX
E�RWknNPCFEd^gVuGINïCFE�V L N b E�VuN&VWMFQ NfCFEdQFE�^JV�`6«WE�~SN
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Maximum Latency Observed for Poisson mean 1 second
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Average Latency Observed for Poisson mean 1 second
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Maximum Latency Observed for Poisson mean 200 seconds
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Average Latency Observed for Poisson mean 200 seconds

Z$HYt*] L E �­Þ � Ç ¸S¹�³�»l¶WÏ µ½» ´l³O¹�³�¶W¹­µ·»lÂ�É ¸Fµ½Á·ËlÌ­³ ³OÅ¼³x»¼¹­Ä#Å¬Ä��®É º\Ì�´�µ�� ³pÌ�³�»ª¹�ÅS¸iÁ·Ël³�Ä�º\É
¹­ç¬³ �sº¼µ·Ä"Ä�º¼»�Ã6³p¸i»�É º¼Ì
Ì­¸i»�´¬º¼Ã »¬³O¹ À�º\Ì­¿hÄ

N L VWT�«dRWk b `dNPCFE�HJMONfE L X&E�QSHgVuNfE�MSRxQFE�G � ìUE�MFT�Eu�ªNfCFE%X&R L E�^JHYMF«pGDNPCFE�^gVWG¯NUCSE"V L N b E"VuN�NPCiV�N.HYG
GfE�MON b `<V�MSRxQFE b EzkqR L EUHYN T�R*]F^YQ�k·VWHY^\N L V"�*E L GIE�G��FNfCFEsX&R L En�uV L HYE�Q�NfCFE.^JVuNPE�MFT�` © HJ^Y^ b E ��e M<V
X&R L EDQS`�MiVuX
HYTnk·Vu]F^YN X&RxQSE�^ �WHYN T"VuM b EUE8(x~ªE�T�NPE�Q�NPCFVuNÈV�CSE"V L N b E"VuN N�Vu«WE�G}V�^JR*MFtWE L NPHYX
E}NfR
~ L R*~iVWtOV�NPE�NfCiVWM�HYM#MFEzN © R L «pGsNPCiV�NsCiV"�*E�V L E�^gVuNfHY�*E�^Y`d^YE�GfG.QS`�MiVWX&HJT[k·VW]F^YNUX&RxQFE�^ � ìUE�MFT�Eu�
NPCSE�X&R L E�QS`�MiVWX&HJTsk·VW]F^_NDX&RxQFE�^aö K R*HYGfGfRWM<X
E�VWM �B� GfE�T�R*MFQ\øÕ`�HJE�^JQFGnV�^gV L t*E L ^gVuNfE�MFTz` �

�6E
VW^YGfR9R b GfE L �WE
NPCFVuN[NPCFE&X�V�(SHYX�]FX R b GfE L �*E�QÎ^gV�NPE�MST�HJE�G[QFR#MFRuN�GIE�E�X8NfR�T�VuNPT�C6]F~
© HYNfCïNPCFEÕNfCFE�R L E�NfHJT"Vu^F^gVuNfE�MFTz`%kqR L HJMFT L E"VuGfHJMSt �$� ADCFHYG�HJG b E�T�VW]FGIE�NfCFEÕNPCFE�R L EzNPHYT"VW^Y^Y`�QFE L HY�WE�Q
X
V7(xHJX�]FX-^gVuNfE�MFTz` VuGfGf]SX
E�G?V�~FV L NfHJT�]S^gV L ^JR�T"Vu^JH10�E�Q GfE�op]FE�MFT�E£RWk�E��WE�MONPG © CFHJT�C�HYG&�WE L `
]FMF^YHJ«uE�^Y`�NPR£R�T�T�] L � © CFHJT�C4HJG�Vu^J^ NfCFE<X&R L E<]FMS^JHJ«uE�^_` © CFE�M � t*EzNPG�^gV L t*E L�� ADCSE�V"�WE L Vut*E
^gV�NPE�MST�`ïHYM&QSE�NPE�T�NfHJMFt�V�k·VWHJ^Y] L E E��*E�MONÕHJG VutOVWHJMïCSHJt*CFE L HJM&V�X
R L EDQS`�MiVWX&HJTÕk·Vu]F^YN�X&R�QFE�^FQS]FE
NPRïNfCFE L E"VuGfR*MFG�t*H_�*E�M9V b R��*E �

Z$HJtW] L E ��ó GICFR © G�NPCFEÈ�uV L HJVuNPHYR*MFG¬HJM[NPCFE}^gVuNfE�MFTz`�HYMO�*R*^_�*E�Q%HJM%QSE�NPE�T�NfHJMFt L E�T�R­�WE L `�E��WE�MONPG �
ADCFE�NPCSE�R L E�NPHYT"VW^u^gVuNfE�MFTz`sHYGhVWtOVWHYM�HJMFQSE�~¼E�MFQFE�MON�Ruk�NfCFE�QS`�MiVWX&HJT$MiVuNP] L E�RWkpNPCSEÈG¯`�GINPE�X�ö K R*HYGfGIR*M
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Maximum Latency Observed for Poisson mean 200 seconds
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Average Latency Observed for Poisson mean 200 seconds

Z$HYt*] L E �"ó � ÇÈ¸S¹"³x»l¶WÏ±µ·»�´¬³O¹�³�¶W¹­µ½»¬Â6Ì­³�¶*ºxÅ¼³pÌ�Ï ³OÅ¼³�»ª¹­ÄïÅ¬Ä�� É º\Ì<´lµ�� ³�Ì­³�»ª¹&ÅF¸iÁ·Ë¬³xÄ�º\É
¹­ç¬³ �sº¼µ·Ä"Ä�º¼»�Ã6³p¸i»�É º¼Ì
Ì­¸i»�´¬º¼Ã »¬³O¹ À�º\Ì­¿hÄ

X&E"VWM\ø � wxHJMST�E © EïV L NPH_jiT"Vu^J^Y`�T�R*MSGIN L ]FT�NsV
~¼R*GfGIH b ^YE[GfE�op]FE�MFT�EïRuk�E��WE�MONPGsNfCiVuNUt*HY�WE�G L HJGIE�NfR
VïX�V�(SHYX�]FXë^gVuNfE�MFTz`?HJMdQFEzNPE�T�NPHYMFt
V L E�T�R��WE L `dEz�*E�MpN��¼NfCFE�NPCFE�R L EzNPHYT"VW^{^JVuNPE�MFT�`<VW~F~¼E"V L GnNfR
^JHYMFE"V L ^Y`dHYMFT L E"VWGIE © HYNfC � � © CFHJ^YE�NfCFE�X
V7(xHJX�]FX R b GfE L �*E�Q�^JVuNPE�MFT�`�HJM#QFE�NfE�T�NfHJMFt L E�T�R­�WE L `
E��WE�MONPG�GfCSR © G�V L E�^gV�NPHY�WE�^_`
X
V L t*HJMiVu^¼HYMFT L E"VWGIE © HYNfC<HJMFT L E"VuGfHJMSt �$� ADCFHYGDHJG QF]FEsNPR�NfCFEsk·VWTzN
NPCFVuN"� HJM ~ L VuT�NPHYT�Eu�ÕV£CFE"V L N b E"VuN
HJG�6FRxR�QFE�Q4NPC L R*]Ft*CSR*]SN�NPCFEdMFEzN © R L « NPC L R*]Ft*C4X�]F^_NPHY~F^JE
~iVuNfCFG � ADCFE<T�R*MFGfE�op]FE�MON&QFE�^JV"`ÎQFR�E�G�MSRWNïT�CiVWMSt*EdVW~F~ L E�T�HgV b ^_` © H_NPCÎHYMFT L E"VWGIHJMFt ��� ADCFE
^gV�NPE�MST�`�HJM�QFEzNPE�TzNPHYMFtdV L E�T�R��*E L `�Ez�*E�MON�HJGUNPCFE�X
V7(xHJX%]FX NPHJX&E�NfCFEïCFE�V L N b E�VuN�GfE�MON�VukÆNPE L
NPCSE L E�T�R��WE L `�E��WE�MON.NPVW«WE�GUNfR L E"VWT�C�V�MFR�QFE[NPCiVuN�HYG�HYM9NfCFE © R L «pHJMFt&GINPVuNPE�GfHYMFT�E[NPCFE�E��WE�MON
R�T�T�] LfL E�Q � ADCFE K R*HJGIGfR*MïX&E"VuM�GfE�E�X&G�NPRsCiV L QF^_`%V�ô0E�T�N�NfCFEÕX&E"VWGI] L E�Q © R L GIN T�VWGfEnVWMSQïV"�*E L í
VWt*E�^JVuNPE�MFT�HYE�GÕHYM<QFE�NfE�TzNPHJMSt L E�T�R­�WE L `dE��*E�MONPG � ìUR © E��*E L Qx`xMFVWX
HYT.NPCSE�GI`�GINfE�X X
V�` b EW�FNPCSE
GfE�op]FE�MFT�EïRWk�Ez�*E�MONfGsT�R*MSGfHJQSE L E�Q�QF] L HJMFt&NPCFE[NPCSE�R L E�NPHYT"VW^lVWMFVW^Y`�GfHYGURuk�NPCFE�^gV�NPE�MST�`dHJMO�WR*^Y�WE�Q
HJM�QFE�NfE�TzNPHJMSt L E�T�R��*E L `ÎEz�*E�MONfGïHJG��WE L `Î]FMF^YHJ«uE�^Y`�NfR�CiVW~S~ªE�M � ADCFE
NPCFE�R L EzNPHJT�VW^ÈX�V7(xHYX�]FX
^gV�NPE�MST�`�kqR L�� �>�*Ûuõ HYG MFRWNÈGfCFR © M?HYMïNPCFE�t L Vu~FC b E�T�VW]FGIE.HJMST�^J]SQFHJMFt�H_N © RW]F^JQ
GfT"Vu^JQFEnQFR © M

õ*Ü
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Message Cost for Poisson mean 200 seconds

Z$HYt*] L E ��á � Ô®³�Ä"Ä�¸FÂ\³å¶*º¼Ä�¹#Å¬Äi� É º\Ì£´lµ"� ³pÌ­³�»ª¹#ÅS¸iÁ½Ë¬³�Ä#º\É%¹­ç¬³��sº¼µ½Ä�Ä�º¼»¦Ã�³�¸F»¦É º\Ì
Ì­¸i»l´lº¼Ã »l³O¹ À�º\Ì­¿hÄ

NPCSE�`Oí V�(SHYGUGI]FT�C#NfCiVuNnNPCFE�X&E"VWGI] L E�Q#X
V7(xHJX�]FX1VWMFQ�V��WE L VWt*E%^JVuNPE�MFT�`dT�] L �WE�GUt*E�N b ^J] LfL E�Q
R*]SN �

Z$HJtW] L E ��á GICFR © G}NPCSE.E�ôªE�TzNÕRWk0NPCFE K R*HYGfGfRWM?X
E�VWM�RWM
NPCSE.X&E�GfGfVWt*EUT�R*G¯N � ADCFEUX
E�GfGPVut*E
T�RWGIN HJG�X
E�VWGf] L E�Q&VWG�NPCFEDMp]FX b E L RWk¼X
E�GfGPVut*E�G�GIE�MON HJM�RWMFEDCFE"V L N b E"V�N�GfE�MFQ�~ªE L HJR�Q{��NPCiVuN�HJG��
÷ � ��CFE�M�V?MFRxQSE L E�T�R��*E L G��¬MFE�HJt*C b R L HYMFt�MSRxQFE�GsNPCiV�N�V L E © R L «pHJMFt?kqR LI© V L Q£VW^Y^ b ]Sô0E LfL E�Q
CFE�V L N b E�VuNÈX
E�GfGPVut*E�G NPR[HYN � ì�E�MFT�EW�pNPCFE L E © HJ^J^ b E�V[CFHJtWCFE L X&E�GIGPVWt*EnT�R*GIN © CFE�M&NPCFEnG¯`xG¯NPE�X
HJGnX&R L E�QS`�MiVWX&HJT � ìUR © E��WE L �¼NPCFE�X
E�GfGfVWt*E�T�R*G¯NPG.HYMO�*R*^_�*E�Q © CFHJ^YE[~ªE L kqR L X
HYMFtïNPCFE L R*]SNfHJMFE
HJGIGf]FHYMFt�VWMFQ L E�^gV"`�HJMFtïRuk�CSE"V L N b E"VuNnX&E�GIGPVWt*E�GUHYGÕGfR�CFHYt*C<NPCiV�NDNPCFE�QS`�MiVuX
HYT�MiVuNP] L E�GfE�E�X&G
NPR�CiV L QF^_`?CiV"�*E�VWMO`dE�ôªE�TzN�R*M9NfCFE[GI`�GINfE�X �

wx]FX&X�V L H10�HJMFtS�uV�X
R L E QS`�MiVWX&HJT k·VW]F^_N�X&R�QFE�^O^YE"VWQFGlNPR�HJMFT L E�VWGfE�Q�^gVuNfE�MFT�HJE�G�HYM%QFEzNPE�TzNPHYMFt
k·VWHY^J] L EUEz�*E�MONfGUVuMFQ9V��*E L `<GIX�VW^Y^\HJMFT L E"VuGfE�HJM�X
E�GfGPVut*E�T�R*G¯NPG � ADCFE�QS`�MiVWX&HJTsMFVuNP] L EsRWk¬NPCSE
GI`�G¯NPE�X GIE�E�X
GnNPR�CiV"�*E�MFE�t*^JHYt*H b ^YEUHYX
~FVWT�NDRWM9NfCFE[^gVuNfE�MFTz`?HJMdQFEzNPE�T�NPHYMFt L E�T�R��*E L `dE��WE�MONPG �

Z$HJtW] L E �u� GfCFR © GnHYkhNfCFE K R*HYGfGIR*MdX
E�VWMdVW^JRWMFEsQFEzNPE L X
HYMFE�Q?NfCFE�QS`�MiVWX&HJT.MiVuNP] L E�RWk¬NPCSE
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Z$HYt*] L E �u� � �#ËlÃ�é�³�Ì
º\É�³OÅ¼³�»ª¹­Ä	��³pÌ<çl³p¸FÌ�¹�é�³p¸S¹���³pÌ�µ·ºh´4Å¬Äd� É º¼Ì?´�µ�� ³pÌ�³�»ª¹�ÅS¸iÁ½Ë¬³�Ä
º\ÉU¿ ¸i»l´¼�sº¼µ½Ä�Ä�º¼» Ã6³p¸i»�É º\Ì
Ì�¸F»�´¬º¼Ã »¬³O¹zÀ%º\Ì�¿{Ä

GI`�G¯NPE�X � ADCFE%RWNPCFE L ^YHJX&HYNPHYMFt�k·VWTzNPR L HJG�NPCFE L E�G¯N L HJT�NfHJR*M9NPCiV�N.NPCSE�Mp]FX b E L Ruk MFRxQSE�G.HYM#NPCSE
k·VWHY^JE�Q�G¯N�VuNfE�V�N%VuMp`#NPHJX&EïT"VuMFMFRWN�E�(xT�E�E�Q ù F��*� ìUE�MST�EW�lkqR L Vdt*HY�WE�M�MFE�N © R L «\��^YR © E L HJMSt
NPCSE K R*HYGfGIR*M±X
E�VWM b E�^YR © GIR*X
E�~iV L NPHJT�]F^gV L �uVW^Y]FE © HY^J^nCiV L QF^Y`4CiV"�*E£VuMp` E�ôªE�TzN<R*M�NPCSE
QS`�MiVWX&HJT.MiVuNP] L EsRWk¬NfCFE�GI`�GINfE�X � Z$HJt*] L E �W� GICFR © GDNPCFE�V"�WE L Vut*E[M�]SX b E L RWk¬E��WE�MONPG"öqk·VWHY^J] L E
VWMFQ L E�T�R��*E L `SøÈNPCFVuN}R�T�T�] LfL E�Q&kqR L NPCFEUQFHYôªE L E�MON �uVW^Y]FE�G RWk{T�R*MFMSE�T�NfHY��HYNa`&VuMFQ K R*HJGIGfR*M
X
E�VWM
T�RWMFGfHYQFE L E�Q�HJM�NPCFEïGIHJX�]S^gVuNfHJR*MFG �%� V LfL HJMFt?NfCFE�T"VWGIE © CSE�M ù � ^YR*t ³ � VWMFQ K R*HYGfGIR*M£X
E�VWM� �W�*� GfE�T�R*MFQSG�� © E&R b GfE L �WE
NPCFVuN�NPCFE&V"�*E L VWtWE
Mp]FX b E L RWk E��WE�MONPG�~ªE L CFE"V L N b E"VuN�~¼E L HJR�Q
QFE�T L E�VWGfE�G © HYNPC6HJMFT L E"VuGfHJMSt �$� ADCFHYG%HJG b E�T"VW]FGIE?NPCFE�GIN�V�NPE?CFRW^JQFHYMFt�NfHJX&E�G%HYMFT L E"VWGIE © HYNfC
HJMST L E�VWGfHYMFt � �.NfCp]FG�T�]SNfNfHJMFt QFR © M NPCFE£Mp]FX b E L RWk�E��*E�MONPG�NfCiVuN9T"VuM�R�T�T�] L HJM V4tWHY�*E�M
HJMONfE L �uVW^}RWknNPHJX&E � ZiR L NfCFEdGPVWX&E��uVW^J]SE<RWknNPCFE K RWHJGfGIR*M X
E�VWM VWMFQ � � X&R L E�M�]SX b E L RWk
E��WE�MONPGn~¼E L CFE"V L N b E"VuNÕ~ªE L HJR�Q
NPVW«WE�GÕ~F^JVWT�E © CFE�M�ù
HYG}^gV L t*E L VWG NPCFEsMp]FX b E L RWk¬MFR�QFE�G}NPCiV�N
T"VuM b E�HJM�NfCFE�k·VWHY^JE�Q�G¯N�VuNfE<VuNïVuMp`�t*H_�*E�MÎNPHJX&E&HJG�MFR © t L E"V�NPE L�� ��CFE�M4ù � ^JR*t ³ � VuMFQ
K RWHJGfGIR*M�X
E�VWM �ë�W�*� GfE�T�R*MSQFG��lNPCFE L E�GIN L HJTzNPHYR*M�NPCiVuN[NfCFE�M�]SX b E L Ruk}MFR�QFE�G�NfCiVuN�T"VWM b E
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Theoretical Latency for heartbeat send interval of 4 seconds
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Z$HYt*] L E ��� � Ç ¸S¹�³�»l¶WÏ±µ·»±´l³O¹�³�¶W¹­µ·»¬Â6É ¸iµ·Á·ËlÌ­³�³OÅ¼³�»ª¹­ÄïÅ¬Ä��4É º\Ì<´lµ"� ³pÌ­³�»ª¹
ÅS¸iÁ·Ël³�Ä�º¼É ÷
É º\Ì�Ì­¸i»l´¬ºªÃ »¬³p¹ À%º¼Ì­¿hÄ

HJM NPCSE9k·VWHY^JE�QåG¯N�VuNfE#VuN
VWMO`4t*H_�*E�M4NPHYX
E<T�VWMFMFRWN�E�(xT�E�E�Q�ù Fæ� HJG&MFRWN
V�^YHJX&HYNPHYMFt�k·VuT�NPR L
b E�T"Vu]FGfE�NfCFE K R*HYGfGfRWMÎX
E�VWM6HYG[GfR�^JV L t*E ��CFE�MFT�Eu��X
R L E�Mp]FX b E L RukDE��WE�MONPG�~¼E L CFE"V L N b E"V�N
~¼E L HYRxQ#RxT�T�] L G © CSE�M£X
R L E�Mp]FX b E L Ruk MSRxQFE�G�E�(xHJG¯N�HJM�NfCFEïMFEzN © R L « � @.^YGfR<MFRWNfHJT�E%NPCiV�N�ù
HJMST L E�VWGfE�G © H_NPC � NPR�R �<e M6NfCFHJG�T"VuGfEOö½ù � ^YR*t ³ � VWMSQ K RWHJGfGIR*MÎX&E"VWM ���u�*� GIE�T�R*MFQFGPøz��NPCSE
Mp]FX b E L RWk MFR�QFE�G�HYM�NPCFE�k·VuHJ^JE�Q�GINPVuNPE�VuN�VWMO`�t*HY�WE�M�NPHYX
E�HJG�^YE�GfGsNfCiVWM�ù F �*� ADCSE&GfVWX&E
L E�VWGfRWM#E�(x~F^JVWHJMSGnNfCFE�HJMFT L E"VuGfE[HJMdNPCFE�Mp]FX b E L RWk�E��*E�MONPGs~¼E L CFE"V L N b E"V�NU~¼E L HJR�Q © CFE�M � HYG
HJMST L E�VWGfE�Q�k L R*X Ü*� NfR õWÙ<© HYNPC�ù � ^JRWt ³ � VWMFQ£NPCFE K R*HJGIGfR*M�X
E�VWM � � GIE�T�RWMFQ � ìUE�MFT�Eu�
NPCSE L E�GIN L HYT�NPHYR*M<NPCiV�N�NfCFE�M�]SX b E L Ruk�MFR�QFE�GnNPCFVuN�T"VWM b E�HJM<NPCSE�k·VWHY^JE�Q9G¯N�VuNfE%V�N.VuMp`dtWHY�*E�M
HJMSGIN�VuMpN RWkªNPHJX&EDT"VuMFMFRWN b E�t L E"VuNfE L NPCiVWM?ù F£� QFR�E�GÈMFRWN ^JHYX
H_N$NfCFEUQx`xMFVWX
HYTnMiVuNP] L E�RWk{NPCSE
GI`�G¯NPE�X R*MS^Y` © CSE�M#ù � ^YR*t ³ � VWMFQ K RWHJGfGIR*M9X
E�VWM �>�W�*� GfE�T�R*MSQFG �
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Z$HYt*] L E �W� � ÇÈ¸S¹"³x»l¶WÏ±µ·»�´¬³O¹�³�¶W¹­µ½»¬Â6Ì­³�¶*ºxÅ¼³pÌ�Ï ³OÅ¼³�»ª¹­ÄïÅ¬Ä�� É º\Ì<´lµ�� ³�Ì­³�»ª¹&ÅF¸iÁ·Ë¬³xÄ�º\É
÷ É º\Ì?Ì­¸i»l´lº¼Ã »l³O¹ À�º\Ì­¿hÄ

* "�#$"�# +-,?:/.Né40Ø565 :E*-@Ké
=?:E*�é87?:E@A(Ó0>C 9;:=<

Z$HYt*] L E �x� GfCFR © G�NPCSE �uV L HJVuNPHYR*M[RWkiNPCSE}^gV�NPE�MST�`�HJMO�*RW^Y�*E�Q�HJM�QFE�NfE�TzNPHJMSt.k·VWHJ^Y] L E Ez�*E�MONfG © HYNPC �
kqR L NPCFE�CFE�V L N b E�VuNÕ~¼E L HJR�Q b E�HYMFt Ù GfE�T�R*MFQSGDVWMFQ õ*� GIE�T�RWMFQFG�� © HYNPC&NPCFE K RWHJGfGIR*M?X&E"VWM
«WE�~SN
j>(xE�QdV�N �W�*� GfE�T�R*MFQFGnVuMFQ?NPCFEUT�R*MSMFE�TzNPHY��H_Na`�«uE�~SNDj>(xE�QdVuN ÜS� ADCSEst*E�MSE L Vu^0T�CiV L VWT�NfE L HJGINfHJT�G
RWkÕNfCFE&t L VW~SC�kqR L V�tWHY�*E�M�÷ CiVWG�VW^ L E"VWQS` b E�E�MÎE�(x~F^JVWHJMSE�Q6HYM�NfCFE
V b R��WE�GfE�T�NfHJR*M � ��CSE�M
÷ � Ù �lV © R L «pHJMFt9MFR�QFE�GfE�MFQFG%RW]SN�CFE"V L N b E"VuNfG�X&R L E�k L E�op]FE�MONP^Y`�NfCFE L E b `�CFE�^Y~FHJMSt9RuNPCFE L
MFR�QFE�GDQSE�NPE�T�NnEz�*E�MONfGUop]FHYT�«�^_`0öqNPCSEsNPHJX&E�RW]SNÕ~¼E L HJR�Q?HJG L E�QF]ST�E�Qiø � v V7(xHJX%]FXë^JVuNPE�MFT�`?V L HYGfE�G
© CFE�M#VïMFR�QFEsk·VWHY^JG}GIRxRWM�V�kÆNPE L H_NDGfE�MFQFG�VïCFE"V L N b E"V�N � @U�WE L Vut*E[^gVuNfE�MFTz` b L ROVWQF^_`�T�R*MFGfHYQFE L G
NPCSEÕT"VWGIE © CFE�M&V.MSRxQFE k·VWHJ^YG�CiVu^Yk © V�`%QF] L HJMFt.NfCFEÕCFE�V L N b E�VuN�~¼E L HJR�Q � ì�E�MFT�EW�ONPCSEÕQFHYôªE L E�MFT�E
b E�N © E�E�MdNPCSEsX
E�VWGf] L E�Q<X
V7(xHJX%]FX ^gVuNfE�MFTz`�HYM?QFEzNPE�TzNPHYMFt�V�k·VWHY^J] L EUEz�*E�MON�VWMSQ?NPCFE�V"�WE L Vut*E
^gV�NPE�MST�`�HYM±QFE�NfE�TzNPHJMSt k·Vu]F^YN<Ez�*E�MpNfG�GICFR*]F^YQ±QFHYôªE L b `�VW~F~ L RO(xHYX�VuNfE�^_`å÷¨Î � �.VuMFQ�T"VWM b E
MFRWNfHJT�E�QdHJM<NPCSE[jFt*] L E �
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Z$HJtW] L E �WÜ � ÔB³�Ä"Ä�¸FÂ\³£¶*ºªÄz¹&ÅhÄ	� É º\Ì�´�µ�� ³pÌ�³�»ª¹�ÅS¸iÁ½Ë¬³�Ä&º\É ÷ É º\Ì�Ì­¸i»l´lº¼Ã »l³O¹ À�º\Ì­¿hÄ

Z$HJtW] L E �*� GfCFR © GÈNPCFE�E�ôªE�TzN}RWkª�uV L `�HJMSt�NfCFEUCSE"V L N b E"VuN ~ªE L HYRxQ�R*M&NPCFE�^gVuNfE�MFTz`ïHJMO�WR*^Y�WE�Q
HJM6QFE�NfE�T�NfHJMFt L E�T�R��WE L `ÎE��*E�MONPG � wxHJMST�E?NPCSE�NPCFE�R L EzNPHYT"VW^È�WVu^J]FE?RukDNPCFE L E�T�R��WE L `Î^gVuNfE�MFTz`6HYG
HJMSQFE�~¼E�MFQSE�MON RWk\÷9VWMFQ�CiVWG Vu^ L E�VWQS` b E�E�M�GICFR © M
HYM�jit*] L E ��ó �*H_N�HJG�MFRWN GICFR © M&HYM�jit*] L E �*�x�
ADCFE&X
E�VWGf] L E�Q�X
V7(xHJX�]FX7VWMFQ�V"�*E L VWt*E&^gV�NPE�MST�HJE�G�HJM£QFEzNPE�TzNPHYMFt L E�T�R­�WE L `�Ez�*E�MpNfG%QFE�~ªE�MFQ
R*M�CFR © X�]FT�C#NfHJX&E[V
CFE�V L N b E�VuN�N�VW«uE�GUNfR
~ L R*~iVutOVuNPE[NPR
VW^Y^hMFRxQSE�G�HJM�NfCFE�MFE�N © R L « � ADCFHYG
HJG�Vdop]iVWMONPH_Na`�NfCiVuN © HJ^Y^�t L E"VuNf^Y` b E�V�ô0E�T�NPE�Q © H_NPC�NfCFE&t*E�MFE L VW^ÈVWX&R*]FMON�RWk N L V7É
T&HJM£NPCSE
MFEzN © R L « � ��CFE�M#÷ �>Ù GIE�T�R*MFQFG��0NPCFE L E�HJGnX
R L E[N L V7É
T�HJMdNPCSE%MFEzN © R L «�T�R*X&~iV L E�Q�NfR
NPCSE
T"VuGfE © CSE�M#÷ �>õW� GfE�T�R*MSQFG � ìUE�MFT�Eu�¼NfCFE%^JVuNPE�MFT�`dHYM�QSE�NPE�T�NfHJMFt L E�T�R��*E L `#Ez�*E�MpNfGsHJGnCFHYt*CFE L
kqR L NfCFE[^JR © E L �WVu^J]FE�RWkl÷ �

Z$HJtW] L E �WÜ GfCFR © GsNfCFEïE�ôªE�TzN[RWk�NPCFEïCSE"V L N b E"VuN�~¼E L HJR�Q#÷ R*M�NfCFE�X&E�GfGfVWt*E�T�R*GIN � w�HJMFT�E
NPCSE%X&E�GfGfVWt*E�T�R*G¯NsHYGnNfCFE%Mp]FX b E L RWk�X
E�GfGPVut*E�G�N L VuMFGfX&HYNINPE�Q9~¼E L CFE"V L N b E"VuN.~ªE L HYRxQ{�FNfCFE L E
HJG%CiV L QS^Y`6VWMO`ÎQFH_ô0E L E�MST�E<HJM�NPCFE<X&E�GIGPVWt*E<T�R*GIN ��e knNfCFE<X
E�GfGfVWt*E<T�RWGINïHYG�QFE�jFMFE�QåVWG�NPCSE
Mp]FX b E L RWk�X&E�GfGfVWt*E�G?HJGIGf]FE�Q�QF] L HJMFt6V�j>(xE�Q±HYMONPE L �uVW^URuksNPHYX
Eu� NPCSE�M NfCFE#X&E�GIGPVWt*E�T�R*G¯N
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© CFE�M#÷ �BÙ GfE�T�R*MFQSG © HJ^Y^hQFE�jiMSHYNPE�^Y` b E%CFHYt*CFE L NfCiVWM�NfCFE%T�VWGfE © CFE L E%÷ �Bõ*� GIE�T�R*MFQFG�VuG
X&R L E�CFE�V L N b E�VuN�X
E�GfGfVWt*E�G�V L E[HJGfGI]FE�Q�VWMFQ L E�^gV"`*E�Q �

* "�#$"Æá +-,?:/.Né40Ø56.ý0Ø.D.1:�.Néå(�ã�(�é(>@?

wxHYX�]F^gV�NPHJRWMFG © E L E�T�V LfL HJE�QdR*]xN © HYNPCdNPCSE�CSE"V L N b E"VuNn~¼E L HJR�Q9«uE�~SNnj>(xE�Q�VuN õ*� GIE�T�RWMFQFGsVuMFQ
NPCSE K RWHJGfGIR*MïX&E"VWM�«WE�~xN�j>(xE�Q�VuN �W�*� GfE�T�R*MFQFG � ìUHYt*CFE L T�RWMFMFE�TzNPH_�xH_Na`%HYX
~S^JHJE�GhX
R L E}Mp]FX b E L
RWkn~iV�NPCFG�NPC L R*]Ft*C © CSHJT�C CFE�V L N b E�VuN�X&E�GIGPVWt*E�G�T"VuM ~ L R*~FVWtOVuNfE � ADCFHJG L E�GI]F^YNfG%HJM6o�]SHJT�«WE L
~ L R*~iVWtOV�NPHJRWM�RukDCFE"V L N b E"V�N%X&E�GIGPVWt*E�G �de M�jFt*] L E �uÙ � © E�VWMiVW^_`/0�E�NPCFE&HJX&~iVWTzN�RukÕ�uV L `�HJMSt
NPCSE�T�R*MFMFE�T�NfHY��HYNa`�R*M�NPCSE�^JVuNPE�MFT�`�HJMO�*R*^_�*E�Q�HJM�QFEzNPE�T�NPHYMFt�V[k·VWHY^J] L EÕE��WE�MON � e NÈGfE�E�X&G T�R*]FMONPE L
HJMONf]FHYNfHY�*E�NfCiVuNnNPCFE�^gV�NPE�MST�`dHJG�^gV L t*E LÕ© CFE�M#NfCFE�T�R*MFMSE�T�NfHY��HYNa`9HYG�^JV L tWE L�� A�R
QFE�NfE�TzN�Vïk·VW]F^YN
E��WE�MON"�SV�MFRxQSEUMFE�E�QFG NPR[NPHYX
E�R*]SN � ADCFEnNPHYX
E�R*]SN�~¼E L HJR�Q�HJG QFE�~¼E�MSQFE�MON R*M&NfCFEnNPCFE�R L EzNPHJT�VW^J^_`
QFE L HY�WE�Q&�WVu^J]FEnRWk�R �m���·p © CFHJT�C&HJMST L E�VWGfE�GÕVW~S~ L E�T�HgV b ^Y` © HYNPC
V[GfX
VW^J^FHYMFT L E"VWGIEUHYM
ù � ìUE�MFT�Eu�
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Theoretical Latency when k=3
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Theoretical Latency when k=log(n)

Z$HYt*] L E �*Û � �%ç¬³pº\Ì�³O¹­µ·¶*¸iÁ{Áq¸S¹�³�»l¶WÏ�µ·»�´l³O¹�³�¶W¹­µ·»¬Â?Ì­³x¶*º�Å¼³�Ì�Ï#³pÅ¼³�»ª¹­ÄnÅ¬ÄÆ�9É º\Ì[´lµ"� ³pÌ­³�»ª¹
ÅF¸FÁ½Ë¬³�Ä&º\É�¶*º¼»�»¬³�¶W¹­µqÅhµq¹ Ï É º\Ì?Ì­¸i»l´¬ºªÃ »¬³p¹ À%º¼Ì­¿hÄ

NPCSHJG.X&R L E�NPCFVWM�RWôªGfE�NfG.NPCSE�op]FHJT�«uE L ~ L R*~iVWtOV�NPHJRWM#RWk�NfCFE�CFE�V L N b E�VuN � ì�E�MFT�EW�h^gV�NPE�MST�HJE�G.HYM
QFEzNPE�TzNPHYMFt&k·VuHJ^J] L E.Ez�*E�MpNfGsV L E[CFHJt*CSE LÕ© HYNfC9V&^JV L t*E L T�RWMFMFE�TzNPH_�xH_Na`9ù �

e N<X
V�` b E�MFRWNfHJT�E�Q�NPCFVuN�NfCFE�QFH_ô0E L E�MST�E b E�N © E�E�M NfCFE#NPCSE�R L E�NPHYT"VW^�^gV�NPE�MST�` VWMFQ�NPCSE
X&E"VWGI] L E�QïX�V7(xHYX�]FX®^gV�NPE�MST�`�kqR L HYMFT L E"VWGIHJMFt � HJGlCFHJtWCFE Ll© CFE�M
ù�HYG$«WE�~SN T�RWMFGINPVWMON � ADCFHYG$HYG
b E�T"Vu]FGfEÈNPCFE NPCFE�R L EzNPHYT"VW^*�uVW^Y]FE RWk
R �m���·p � © CFHJT�C%VuôªE�T�NfGlNfCFE NPHJX&E�RW]SN¬~ªE L HYRxQ�VWGl~ªRWHJMONPE�Q�R*]xN
E"V L ^JHYE L ��HYG ~ L R*~¼R L NPHJRWMiVW^FNPR�ù � @UG � HJMFT L E"VuGfE�G��iù � ^JRWt ³ � HYMFT L E"VWGIE�G NfCFE L E b `�VW~F~ L ROVWT�CFHYMFt
NPCSE[NfCFE�R L E�NfHJT�VW^{^gV�NPE�MST�`<T�^JR*GIE L NPCiVuMdNfCFE[T"VWGIE © CSE L E�ù � ÜS�

Z$HJtW] L E �WÛ GfCFR © G�NPCFE?�uV L HgVuNfHJR*MÎRuk�NfCFE?NPCSE�R L E�NPHYT"VW^Y^Y`�QFE L HY�WE�Q X�V�(SHYX�]FX�^gVuNfE�MFTz`ÎHYM
QFEzNPE�TzNPHYMFt L E�T�R��*E L `ïEz�*E�MONfG kqR L NPCSEÕN © R�QFH_ô0E L E�MpN$�WVu^J]FE�G�RWkiNPCSEÕT�R*MSMFE�TzNPHY��H_Na`�kqR L HJMFT L E"VuGfHJMSt
�$� wxHJMST�E�NfCFE%^JVuNPE�MFT�`9CiVuGsV�^YHJMFE�V L QFE�~¼E�MFQSE�MFT�EïR*M£ùª�¼NPCFE�NPCFE�R L EzNPHJT�VW^J^_`<QFE L HY�WE�Q�^JVuNPE�MFT�`
HJGDCSHJt*CFE L kqR L Vï^gV L t*E L ù �

Z$HJtW] L E �Wõ GICFR © GUNPCSE[�uV L HgVuNfHJR*M<Ruk�NfCFE[X
E�VWGf] L E�Q�X�V7(xHYX�]FXëVWMFQ9X
E�VWGf] L E�Q9^gVuNfE�MFT�HJE�G
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Maximum Latency Observed when k=3
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Maximum Latency Observed when k=log n
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HJM9QFEzNPE�TzNPHYMFt L E�T�R��WE L `�E��WE�MONPGUkqR L QSHYôªE L E�MON.T�R*MFMFE�T�NPH_��HYNPHYE�G � ZiR L NPCFE�QFHYôªE L E�MON��WVu^J]FE�GURWk�ù
© CFE�M6VW^Y^�RuNPCFE L ~iV L VuX
EzNPE L G[V L Eï«uE�~SN�T�R*MFGINPVWMON"�{NfCFE�^gVuNfE�MFTz`#HYG�CFHJt*CSE L.© CFE�MÎù#HYG�^JR © E L �
T�RWMpN L VWQSHJT�NfHJMFt�NPCFEUNPCFE�R L EzNPHJT�VW^J^_`�E�(x~¼E�T�NfE�Q L E�Gf]F^_N � ADCFHYG}HYG b E�T"Vu]FGfE © H_NPC<V%CSHJt*CFE L ù&NfCFE L E
E�(xHYGINPG}X
R L EU^YHJMF«pG NPCFE L E b `?VWHJQSHJMFt�op]FHJT�«uE L ~ L R*~iVWt*VuNPHYR*M
Ruk¬CFE"V L N b E"VuNfG � ADCFEUNPCFE�R L EzNPHJT�VW^J^_`
QFE L HY�WE�Q�^JVuNPE�MFT�`�T�R*MSGfHJQSE L GsV
�*E L `�GI~ªE�T�H_jiT�GfE�op]FE�MFT�E�RWk E��WE�MONPG�NPCFVuN.`�HJE�^JQ�^gVuNfE�MFT�HJE�G�NPCiV�N
HJMST L E�VWGfE © HYNfC�ù ��e M�~ L VuT�NPHYT�Eu�lNfCFE
R�T�T�] LfL E�MFT�E
Ruk}NPCSHJG[~iV L NPHJT�]F^gV L GfE�o�]SE�MFT�E?RWkÕEz�*E�MpNfG%HYG
�*E L ` ]FMS^JHJ«uE�^_` �Îe N�HYG�VW^JGIR�R b GfE L �*E�QåNfCiVuN b RWNPC NPCSE9X&E"VuGf] L E�QåVWMFQ X�V�(SHYX�]FX�^gVuNfE�MFT�HJE�G
HJMåQFE�NfE�TzNPHJMSt L E�T�R��*E L ` E��*E�MONPG<HJMST L E�VWGfE�X
R L E<kqR L HJMFT L E"VuGfHJMSt ��© CFE�M ù HJG&T�R*MFG¯N�VWMONdVuG
T�RWX
~iV L E�Q NfR£NfCFEdT"VWGIE © CFE L E#ùÎHYMFT L E"VWGIE�G © HYNfC ��� ADCFHJGïHYG b E�T"VW]SGfEW� © HYNfC ùÎT�R*MFGINPVWMON
VWMFQ
HJMFT L E�VWGfHYMFt � �SV�CFE"V L N b E"VuN MFE�E�QFG}NfR%~ L R*~iVWt*VuNPEnNPC L R*]Ft*C�V�t L E"VuNfE L M�]SX b E L RukhMFR�QFE�G �
��CFE�M®ù b E�T�R*X&E�G9^gV L t*E L?© H_NPC � �.NfCFE L E6V L E£X
R L E£^JHYMF«pGdNfCFE L E b `±k·VWT�HJ^JH_N�VuNfHJMFt6o�]SHJT�«WE L
~ L R*~iVWtOV�NPHJRWM<RWk�CFE�V L N b E�VuNPGUVWMFQdNPCSE�^YE�MFtWNfCFGnRWk�~iVuNPCSG.V L E[MFRWN�HJMFT L E�VWGfE�Q#GfHYt*MFH_jiT"VWMONf^Y`<VuG
T�RWX
~iV L E�Q<NfR&NfCFE[T"VWGIE © CSE�M�ù?HYG�«uE�~SN�T�R*MFGINPVWMON �

Z$HJtW] L E �*Þ GICFR © G�NfCFE<�uV L HJVuNPHYR*MÎRWk�NPCFEdX&E�GIGPVWt*EdT�R*GIN © HYNfC � kqR L NPCFE<N © R�QSHYôªE L E�MON
�uVW^J]SE�GÕRWk¬T�R*MFMFE�T�NfHY��HYNa`
T�R*MSGfHJQSE L E�Q � v E�GIGPVWtWE�T�R*G¯NnHJG}QSE�jiMFE�Q9VWG}NPCSEsMp]FX b E L RWk¬X&E�GIGPVWt*E�G
GfE�MON
~¼E L CSE"V L N b E"VuN�~¼E L HJR�Q¬öq÷lø � @UGïE�(x~¼E�T�NfE�Q{� © HYNPC ^JV L tWE L �uVW^Y]FE�G�Ruk.T�R*MFMFE�T�NPH_��HYNa`*� NPCSE
X&E�GfGfVWt*E[T�RWGIN�HJMFT L E�VWGfE�GUGI] b GINPVWMONPHJVW^J^_` �

Z$HJtW] L E �uó GICFR © GDNPCFE��uV L HJVuNPHYR*M�Ruk�NfCFE�X
E�GfGfVWt*E[T�R*G¯N­öqM�]SX b E L RWklX
E�GfGPVut*E�Gn~¼E L CFE�V L N¯í
b E"VuN[~¼E L HJR�Q\øU~¼E L ^JHYMF«d�xG � kqR L NPCFEïN © R�QFH_ô0E L E�MpN��uVW^Y]FE�G�RukÈNfCFE�T�R*MSMFE�TzNPHY��H_Na` © CFE�M�NPCSE
K RWHJGfGIR*MdX
E�VWMdHJGÕE�op]iVW^{NPR �u�*� GfE�T�R*MFQFG�VWMSQd÷ ��õW� GIE�T�R*MFQFG � @UGDE�(x~ªE�T�NfE�Q{�iNPCSE�X
E�GfGPVut*E
T�RWGIN�HYMFT L E"VWGIE�G © HYNfC�HJMST L E�VWGfHYMFt ��� @�CFHYt*CFE L �uVW^J]FE�RWk ù#HJMSQFHJT�VuNPE�GUNPCFVuN�V?MFR�QFE�MFR © CiVuG
X&R L EÕMp]FX b E L RWk¼^JHJMS«�G$T�R*MFMSE�T�NfE�Q&NPR�HYN � ì�E�MFT�EW� © CFE�M
V�MFR�QFEÕHJMSHYNPHJVuNPE�G�V�CFE�V L N b E�VuN"�OX&R L E
X&E�GfGfVWt*E�GÕV L EUGIE�MON b `�NPCFEUMFRxQSE � @U^JGfRS� © CSE�MdV�MSRxQFE L E�T�R��*E L G��FMFE�HYt*C b R L HJMSt�MFR�QFE�G}QFEzNPE�TzN
NPCSE L E�T�R��*E L `<E��WE�MON.VWMFQ<GfE�MFQ b ]SôªE L E�QdCFE"V L N b E"VuNnX&E�GIGPVWtWE�GÕNPR�NfCFE�MFR�QFE.NfCiVuN L E�T�R��*E L E�Q �
��HYNfC£V<CFHJt*CSE L �uVW^Y]FE�RWk}ùª�{NfCFE L E © HY^J^ b E�V?t L E"V�NPE L Mp]FX b E L RWk}MSE�HJtWC b R L HJMFt?MSRxQFE�GsNPCiV�N
© HJ^Y^ b E�GIE�MFQFHYMFt b ]SôªE L E�Q£CFE�V L N b E�VuN�X&E�GfGfVWt*E�G © CFE�M�V�MFR�QFE L E�T�R­�WE L G �%e M£VuQFQFHYNfHJR*M0�ªNPCSE
MFR�QFEnNPCiVuN L E�T�R��WE L E�Q<HJMïNP] L M
kqR LI© V L QFG NPCSE�GfEUCFE"V L N b E"V�NPGÈR*M&NfCFE L E�X
VWHYMFHJMFt�^YHJMF«pG � ìUE�MFT�Eu�
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»¬³p¹ À%º¼Ì­¿hÄ

NPCSE�X&E�GIGPVWtWE�T�R*GIN�HYMFT L E"VWGIE�G © CFE�M#ùdHYGDCFHJtWCFE L��
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ADCFE?QSE�GfHYt*MÎRWk�V�QFHJG¯N L H b ]SNfE�QÎQFHJVWt*MFRWGfHJG�VW^Yt*R L HYNPCSX HJG�MFR*Mxí N L H_��HgVW^�QF]SE�NPR#NfCFE?T�R*X
~S^JHJT�V�í
NPHYR*MFGnRWk�Qx`xMFVWX
HYT�k·VWHJ^Y] L E�GUVuMFQ L E�~iVWH L GnNPCiV�N.T�VWM#T�VW]FGfE�NPCFE�GfEzNsRWk�~iVuNPCSGUT�R*MFMFE�T�NPHYMFt?VuMp`
N © R
t*H_�*E�M�MFR�QFE�GnNfR�T�CiVWMFt*E�T�RWMpNfHJMp]FR*]SGf^Y` © HYNfC9NfHJX&E � ADCFE[QFHJVWt*MFRWGINPHYTs^gV�NPE�MST�`dVWMSQ�G¯N�VuNfE
CFR*^YQFHJMSt?NPHJX&E�RWk}VW^Yt*R L H_NPCFX7ZiR LI© V L QiìUE�V L N b E�VuN © E L E b RWNfC£GfCFR © M�NfR b E&VW~F~ L R'(xHJX
VuNPE�^Y`
R*MFE�CFE�V L N b E�VuNÕ~¼E L HJR�Q¬öqNfE�GINfHJMFt L R*]FMFQ\ø � ìUE�MFT�Eu�SHJM&NPE L X&G RWk0^gVuNfE�MFTz`*��@.^Yt*R L H_NPCFX�Z\R LI© V L Qxí
ìUE�V L N b E�VuNd~¼E L kqR L X&G?GfHYt*MFHYjFT"VWMONP^_` b EzNfNPE L NPCiVuM E8(xHJGINfHJMFt Vu^Jt*R L HYNfCFX
G © CFHYT�C CFV��WE b E�E�M
GfCSR © M9NPR�CiV"�*E�^gV�NPE�MST�HJE�GnVWMFQ9GINPVuNPE[CFR*^YQFHJMSt�NPHJX&E�G}RWk�V b R*]xN �MF±� NfE�GINfHJMFt L R*]FMFQFG �
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