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JK LMNO PQPRS T UR VROWSNX R YZ[\]^T QK NKLR_
`SQLRV QSWMNLRWLaSR bcS NKLRddN`RKL Q`RKLO LMQLVNeRS`RO bScf RQSdNRS RgcSLO h iMR bSQfRUcSj
OaPPcSLO dcK`_LRSf fRfcSNRO bcS WcKWRPLO QKV
OjNddO T QKV NL NKWdaVRO f RWMQKNOf O bcS SRWc`K Nk_NK` WcKWRPLO T WQdWadQLNK` NKLRSKQd SRUQSV T Kcf _NKQLNK` QKV ORdRWLNK` OjNddO T RlRWaLNK` LMRf NK
Q SRQWLNeR f QKKRS T SRPQNSNK` OjNddO m WcKVNLNcKOUMRK LMRn bQNd T QKV QXQKVcKNK` OjNddO UMRK
LMRn PScf NOR PccS SRLaSKO h oR NddaOLSQLR LMROR
PSc WROORO U NLM RlQfPdRO bScf LMR Vcf QNK cb
MN`MUQn VSNeNK` T QKV UR SRdQLR YZ[\]^m QO_
OafPLNcKO Lc PSNKWNPdRO cb QSWMNLRWLaSQd VRON`KQKV Lc PSReNcaO SRORQSWM NK LMNO NfPcSLQKL QSRQ h

pq rstuvwxytzvs {sw |{y}~uvxsw
�RORQSWM cK Q`RKL QSWMNLRWLaSRO PaSOaRO Q WRKLSQd `cQd cbQSLN�WNQd NKLRddN`RKWR QKV Wc`KNLNeR OWNRKWR � LMR WSRQLNcKQKV aKVRSOLQKVNK` cb OnKLMRLNW Q`RKLO LMQL OaPPcSL LMROQf R WQPQXNdNLNRO QO MafQKO h �aWM QSWMNLRWLaSRO QNf bcS
XSRQVLM cb WceRSQ`R QWScOO f QKn Vcf QNKO T QKV LMRn cb_bRS QK QWWcaKL cb NKLRddN`RKWR QL LMR OnOLRf O dReRd T SQLMRSLMQK bc WaONK` cK WcfPcKRKL f RLMcVO VRON`KRV bcS OP R_WNQdNkRV LQOjO h iMRn SaK WcaKLRS Lc LMR NKWSRQONK` bSQ`_f RKLQLNcK cb LMROR �RdVO T NK LMQL LMRn PSceNVR NKLR`SQLRVbSQf RUcSjO bcS PScVaWNK` WcfPdRl XRMQeNcS NK Q `RKRSQd TVcfQNK_NKVRPRKVRKL f QKKRS h
�K Q`RKL QSWMNLRWLaSR � Ocf RLNf RO WQddRV Q ���������

���� �������� � OP RWN�RO LMR NKbSQOLSaWLaSR bcS QK NKLRd_
dN`RKL OnOLRf LMQL SRf QNKO WcKOLQKL QWScOO VNgRSRKL Vc_
f QNKO QKV jKcU dRV`R XQORO h iMNO NKbSQOLSaWLaSR NKWdaVROQ Wcff NLf RKL Lc bcSfQdNOf O bcS SRPSRORKLNK` jKcU dRV`R Tf RfcSNRO bcS OLcSNK` LMNO VcfQNK WcKLRKL T PScWROORO LMQL
aLNdNkR LMR jKcU dRV`R T QKV dRQSKNK` f RWMQKNOf O Lc QW_
�aNSR cS SReNOR NL h �K Q`RKL QSWM NLRWLaSR WQK NKLRSPSRL
VNgRSRKL jKcU dRV`R XQORO T � a OL QO Q WcfPaLRS QSWMNLRW_
LaSR WQK SaK VNgRSRKL PSc`SQf O h
JK LM NO PQPRS T UR SRPcSL cK LMR dQLROL eRSONcK cb

YZ[\]^T QK Q`RKL QSWMNLRWLaSR LMQL RlLRKVO caS PSReN_
caO UcSj NK LMNO QSRQ ��MQPNSc � �QK`dRnT ���� T ���� ��MQPNSc RL Qd hT ��� �� h oR XR`NK Xn VROWSNX NK` �eR VR_

ON`K PSNKWNPdRO LMQL MQeR `aNVRV caS VReRdcPf RKL cb LMRQSWMNLRWLaSR h � bLRS LMNO T UR VROWSNX R YZ[\]^m dcK`_LRSfQKV OMcSL_LRSf fRfcSNRO T NKWdaVNK` LMRNS bcSf QdNOf O bcSRKWcVNK` jKcU dRV`R h �RlL UR RlQf NKR LMR bSQfRUcSj mOf RWMQKNOf O bcS cP RSQLNK` cK LMROR f RfcSn OLSaWLaSRO T
bc WaONK` cK PRSbcSf QKWR SQLMRS LMQK dRQSKNK` T UMNWM URMQeR VNOWaOORV NK RQSdNRS PQPRSO h JK WdcONK` T UR WcK_
ONVRS LMR NKLRddRWLaQd NK�aRKWRO cK YZ[\]^ QKV caLdNKR
caS PdQKO bcS RlLRKVNK` NLO WQPQXNdNLNRO h
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iMR PQOL ¬� nRQSO MQeR ORRK RlLRKONeR SRORQSWM cK QSWMN_
LRWLaSRO bcS NKLRddN`RKL Q`RKLO QKV WcKONVRSQXdR PSc`SROONK LMNO QSRQ h cUReRS T UR XRdNReR LMQL Rl NOLNK` QSWMN_
LRWLaSRO VcUKPdQn NfPcSLQKL bQWRLO cb NKLRddN`RKL XRMQe_NcS LMQL VRORSeR NKWSRQORV QLLRKLNcK h ®aS SRORQSWM cK
YZ[\]^ QLLRfPLO Lc SROPcKV Lc LMROR KRRVO QKV MQO X RRK
`aNVRV Xn Q KafXRS cb VRON`K PSNKWNPdRO �
�h ¯ ��° ��± �² ����� ���³ ����� ���� ´ ��µ¶�° ·�¶���� h ¸R_WQaOR fcOL QSWMNLRWLaSRO bc WaORV NKNLNQddn cK fadLN_
OLRP PScX dRf OcdeNK` QKV PdQKKNK` T LMRn RfPMQONkR
LMR `RKRSQLNcK cb OcdaLNcKO Lc PScXdRf O cS LMR RlRWa_LNcK cb QWLNcKO h cUReRS T WQLR`cSNkQLNcK NO Q WRKLSQdQOP RWL cb NKLRddN`RKL X RMQeNcS LMQL T NK Maf QKO T LQjRO
PdQWR SQPNVdn QKV aKWcKOWNcaOdnh iMNO Oa``ROLO LMQLWQLR`cSNkQLNcK OMcadV cWWaS QL Q fcSR XQONW dReRd cb
LMR QSWMNLRWLaSR T U NLM PScX dRf OcdeNK` QKV RlRWaLNcK
SRdnNK` cK NL T SQLMRS LMQK LMR SReRSOR h

� h ¯ ��° ��± �² �¹ ������� ���� ´ ��µ¶�° ·�¶���� h iMR RQSdnbc WaO cK PScXdRf OcdeNK` QKV PdQKKNK` T UMNWM NKecdeRf RKLQd cPRSQLNcKO T dRV Lc QdLRSKQLNeR bSQf RUcSjO LMQL
NKOLRQV RfPMQONkRV SRQWLNeR RlRWaLNcK cb PMnONWQd X R_
MQeNcSO h af QKO WQK XcLM `RKRSQLR PdQKO QKV QWL
cK LMRf T XaL LMR NKQXNdNLn cb f cOL QKNf QdO Lc bcSf
QXOLSQWL PdQKO Oa``ROLO LMQL RlRWaLNcK NO f cSR XQONW TU NLM PScXdRf OcdeNK` XaNdVNK` cK LM NO WQPQWNLnh

¬ h º������¶ ���� ��· �² ��·»· ��¼ ���������· h ½ QKn QSWMN_LRWLaSRO bcS NKLRddN`RKL Q`RKLO QOOaf R LMQL LcP_dReRdLQOjO QKV `cQdO QSR PSceNVRV Xn LMR PSc`SQffRS TUMRSRQO fcOL SRQWLNeR bSQfRUcSjO dQWj ReRK LMNO LQOj_
QX NdNLnh af QKO WQK SROPcKV Lc RlLRSKQd SR�aROLO T XaLLMRn WQK QdOc cP RSQLR QaLcKcfcaOdnT `RKRSQLNK` LMRNScUK LQOjO QKV NKLRKLNcKO h iMNO Oa``ROLO LMR KRRV bcS
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QSWMNLRWLaSQd f RWMQKNOf O LMQL OaPPcSL QaLcKcfcaO
`RKRSQLNcK QKV QXQKVcKfRKL cb MN`M_dReRd LQOjO h

Ñ h Ò�¶��Ó¼����� ������ �² µ�� ����� h JKNLNQd VRON`KO bcSfcOL Q`RKL QSWMNLRWLaSRO SRdNRV QdfcOL RKLNSRdn cK
OnfXcdNW PSc WROONK` T aONK` KafXRSO bcS OLSRK`LM cS SR_WRKWn NK cKdn dNf NLRV UQnO h �RORQSWM cK SRNKbcSWRf RKL
dRQSKNK` NKWcSPcSQLRO KcLNcKO cb RlP RWLRV QKV SRWRNeRVSRUQSV T XaL VcRO KcL dNKj LMRf Lc Wc`KNLNeR OLSaWLaSRO
dNjR WcKWRPLO cS PdQKO h cUReRS T QgRWL PdQnO Q WRKLSQd
ScdR NK Maf QK RlPRSNRKWR QKV XRMQeNcS T UMNWM NKVN_
WQLRO LMR KRRV bcS Q fcSR eQdaR_VSNeRK QPPScQWM Lc
Wc`KNLNcK T P RSWRPLNcK T QKV QWLNcK h

Ô h º������¶ ���� ��· �² �� ��� ��Õ��¼ h ½ RLMcVO bcS SRNK_
bcSWRf RKL dRQSKNK` RfPMQONkR LMR ScdR cb SRUQSV NK
OMQPNK` XRMQeNcS T XaL LMRn NKeQSNQXdn QOOaf R LMNO SR_UQSV Wcf RO bScf LMR RlLRSKQd RKeNScKf RKL h cUReRS T
SRUQSV NK Maf QKO QKV QKNf QdO NO NK�aRKWRV Xn LMRNS
P RSWRPLNcKO cb LMR UcSdV QKV LMRNS Wc`KNLNeR OLSaW_
LaSRO h iMNO Oa``ROLO LMQL UR SRWQOL LMR WQdWa dQLNcKcb SRUQSV QO Q PSc WROO NKLRSKQd Lc LMR Q`RKL T UMNWM NKLaSK SR�aNSRO QSWM NLRWLaSQd OaPPcSL h

iQjRK Lc`RLMRS T LMROR WcKOLSQNKLO MQeR dRV Lc QK QSWMN_
LRWLaSR LMQL T QdLMca`M NL NKWcSPcSQLRO fQKn NVRQO bScf
RQSdNRS SRORQSWM T VNgRSO bScf LMRf NK NfPcSLQKL SROP RWLO h
oR QLLRfPL Lc MN`MdN`ML LMROR VNgRSRKWRO QO UR VROWSNX RYZ[\]^ NK LMR ORWLNcKO LMQL bcddcU h
Ö q ×  Øvuz ¡ {sw Ù £u ¡ st{tzvs¡
�K NKLR`SQLRV QSWMNLRWLaSR OMcadV f QjR Ocf R Wcff NL_
f RKL Lc NLO SRPSRORKLQLNcK cb jKcU dRV`R QKV LMR f Rfc_SNRO NK UMNWM LMQL jKcU dRV`R SRONVRO h JK LMNO ORWLNcK URVROWSNXR YZ[\]^ m fRfcSNRO bcS dcK`_LRSf jKcU dRV`R QKV
OMcSL_LRSf XRdNRbO T QdcK` U NLM LMR `RKRSQd bcSf O LQjRK XnLMRNS WcKLRKLO h
Ú ÛÜ ÝÞßàáâãäå æÞßçãèéêëì í ãåÞäî
YZ[\]^ NKWcSPcSQLRO Q dcK`_LRSf fRfcSn bcS WcKWRPLO
LMQL RKWcVRO NLO jKcU dRV`R cb bQf NdNQS ONLaQLNcKO h iMNONKWdaVRO VROWSNPLNcKO cb WQLR`cSNRO bcS NOc dQLRV cX� RWLO T
dNjR WQSO QKV LSaWjO T XaL QdOc PMnONWQd SRdQLNcKO QfcK`cX� RWLO T OaWM QO cKR eRMNWdR X RNK` QMRQV QKV Lc LMR SN`ML
cb QKcLMRS h iMROR WcKWRPLO PSceNVR YZ[\]^m ec WQXadQSn
bcS VROWSNXNK` NLO RlP RSNRKWR cb LMR UcSdV hïQWM WcKWRPL MQO Q KQf R QKV kRSc cS fcSR QS`afRKLO T
QKV YZ[\]^ OaPPcSLO LUc VNOLNKWL jNKVO cb WcKWRPLO h
¸ccdRQK WcKWRPLO QSR RNLMRS LSaR cS bQdOR T QKV WcSSROPcKV
Lc LMR LSQVNLNcKQd KcLNcK cb Q dc`NWQd WQLR`cSnh ðcS NK_OLQKWR T dcK`_LRSf fRfcSn f N`ML NKWdaVR Q ¸ccdRQK WcK_WRPL LMQL WceRSO ONLaQLNcKO NK UMNWM LMRSR QSR WQSO KRlL
Lc LMR VSNeRS NK XcLM QV� QWRKL dQKRO h JK WcKLSQOL T Kaf RSNW
WcKWRPLO LQjR cK �aQKLNLQLNeR eQdaRO LMQL WcSSROPcKV LcQLLSNXaLRO cb cX� RWLO cS ONLaQLNcKO h iMaO T Q jKcU dRV`RXQOR f N`ML NKWdaVR Q KafRSNW WcKWRPL LMQL SRbRSO Lc LMRQeRSQ`R VNOLQKWR Lc WQSO QMRQV cb QKV XRMNKV LMR VSNeRS hiMR QSWMNLRWLaSR OaPPcSLO XcLM PSNf NLNeR QKV KcK_
PSNf NLNeR WcKWRPLO cb XcLM LnPRO h ñSNf NLNeR WcKWRPLO
WcSSROPcKV Lc LMR caLPaL cb ORKOcSO LMQL WQK VNSRWLdn
P RSWRNeR eQSNcaO QOPRWLO cb LMR RlLRSKQd RKeNScKf RKL h

iQXdR � SRbRSO Lc LUc PSNf NLNeR ¸ccdRQK WcKWRPLO bScf
LMR VSNeNK` Vcf QNK T òóô QKV õóö÷ T QKV bcaS PSNf NLNeR
Kaf RSNW WcKWRPLO � øùú ûüýóö ò÷ T øþÿô�öý T øþ�óò� T QKV
øü�÷÷ú h �cKPSNf NLNeR ¸ccdRQKO QSR VR�KRV QO WcK� aKW_
LNcKO cb cLMRS ¸ccdRQK WcKWRPLO T Kaf RSNW WcKWRPLO T QKV
dc`NWQd PSRVNWQLRO dNjR � T QO NddaOLSQLRV Xn ó�÷óú��ÿ QKV
ò�� ûö��ÿô�� ��÷� ûöú h �Nf NdQSdnT Kaf RSNW WcKWRPLO dNjR
øú ûüýóö ò÷�ó�÷óú QSR VR�KRV NK LRSf O cb cLMRS Kaf RSNW
WcKWRPLO T PdaO cPLNcKQd ¸ccdRQK WcKWRPLO QKV dc`NWQdPSRVNWQLRO h � KafRSNW WcKWRPL VR�KNLNcK QdOc NKWdaVRO
QK QSNLMf RLNW baKWLNcK Lc WcfPaLR NLO QOOcWNQLRV �aQK_LNLn bScf KafRSNW WcKOLNLaRKLO h
iQjRK Lc`RLMRS T LMROR VR�KNLNcKO NfPdNWNL dn cS`QKNkRYZ[\]^ WQLR`cSNRO NKLc Q WcKWRPLaQd M NRSQSWMnh iMNO

MNRSQSWMn NO ONf NdQS NK OPNSNL Lc LMcOR NK RQSdNRS fcV_
RdO cb f RfcSn dNjR 	
[� �ðRN`RKXQaf T ���¬� T �����
��RXcU NLk T ����� T QKV ������ �ð NOMRS T ����� T QO URdd
QO bSQfRUcSjO dNjR VROWSNPLNcK dc`NWO ��QSVN � ¸SQWM_
f QK T ����� h iMR QWLaQd bcSf NO Q dQLLNWR T U NLM PSNf NLNeR
WcKWRPLO c WWaSSNK` QL LMR LcP T WcKWRPLO VR�KRV NK LRSf Ocb LMRf NffRVNQLRdn X RdcU T QKV fcSR WcfPdRl WcKWRPLO
QL dcURS dReRdO h �LSaWLaSQddnT LMNO dQLLNWR X RQSO Q WdcOR
SRORfXdQKWR Lc LMR �RLR KRLUcSjO �ðcS`nT ����� aORV bcSf QLWMNK` NK PScVaWLNcK_OnOLRf QSWMNLRWLaSRO T QK QKQdc`nLc UMNWM UR U Ndd SRLaSK dQLRS h
ïQWM ¸ccdRQK WcKWRPL QdOc MQO QK QOOc WNQLRV baKWLNcK

LMQL OP RWN�RO LMR SRUQSV LMR Q`RKL SRWRNeRO UMRK LMQL
WcKWRPL NO LSaR QKV LMQL PSceNVRO QK QKQdc`n bcS aLNdNLn NKMaf QKO T NK LMQL NL f cLNeQLRO Qdd Q`RKL WMcNWRO U NLMNK LMRQSWMNLRWLaSR h iMR baKWLNcK NO VROWSNXRV Xn LUc �RdVO T cKR
� �ô÷�óôú� SRbRSSNK` Lc LMR KafRSNW WcKWRPLO LMQL NK�a_RKWR LMR SRUQSV QKV QKcLMRS � ��÷û��ý ü� LMQL NKVNWQLRO
LMR URN`ML cK RQWM KafRSNW WcKWRPL h iMR QSWMNLRWLaSR
QOOaf RO LMROR QSR WcfXNKRV NK Q dNKRQS bQOMNcK Lc Wcf _
PaLR LMR SRUQSV cXLQNKRV UMRK LMQL WcKWRPL NO LSaR h
Ú Û� ÝÞßàáâãäå ���ìì í ãåÞäî
ic WcfPdRf RKL NLO WcKWRPLaQd f RfcSnT YZ[\]^ NKWcSPc_
SQLRO Q dcK`_LRSf OjNdd f RfcSn LMQL RKWcVRO jKcU dRV`RQXcaL UQnO Lc QWL QKV QWMNReR `cQdO h iMNO WcKLQNKO OP RWN_�WQLNcKO bcS OjNddO LMQL QSR QPPdNWQXdR NK WRSLQNK ONLaQLNcKO
QKV LMQL PScVaWR VRONSRV RgRWLO h �jNddO PSceNVR YZ[\]^
U NLM Q SRP RSLcNSR cb X RMQeNcSO LMQL dRL NL NK�aRKWR LMR
RKeNScKf RKLQd ONLaQLNcKO NK UMNWM NL �KVO NLORdb h
ïQWM OjNdd MQO Q KQfR T kRSc cS fcSR QS`afRKLO T QKV ONl�RdVO h iMR ����÷òý û�÷ �RdV OP RWN�RO Q WcK� aKWLNcK cb

jKcUK WcKWRPLO LMQL T LQjRK Lc`RLMRS T RKWcVR LMR VRONSRVONLaQLNcK LMR OjNdd NO NKLRKVRV Lc QWMNReR h ïQWM OjNdd QdOc
NKWdaVRO Q �üýóôý �RdV T Q`QNK WQOL QO Q WcK� aKWLNcK cb
jKcUK WcKWRPLO T UMNWM OP RWN�RO LMR ONLaQLNcK LMQL faOL
McdV Lc NKNLNQLR LMR OjNdd T QKV Q �ô÷� ûô÷ü �RdV T UMNWM
faOL McdV LMSca`McaL LMR OjNdd mO RlRWaLNcK h ðcS RlQfPdR TiQXdR � OMcU O LMR OjNdd �óüüT UMNWM MQO LMR cX� RWLNeR cb
`RLLNK` !òóô " QMRQV cb !òóô# QKV NK LMR OQf R dQKR T WQK
OLQSL cKdn Nb !òóô " NO XRMNKV !òóô# NK LMR OQf R dQKR T QKVNL QdOc SR�aNSRO LMQL !òóô# SRf QNK NK LM NO dQKR VaSNK` LMRPQOONK` QWLNe NLnh
JK QVVNLNcK T RQWM YZ[\]^ OjNdd NKWdaVRO QKcLMRS �RdV

LMQL OP RWN�RO McU Lc VRWcfPcOR LMQL OjNdd NKLc OaXOjNddO h
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�K ��ôú÷ô÷ú �RdV NKVNWQLRO LMR cSVRS NK UMNWM LMR Q`RKLOMcadV WcKONVRS LMROR WcfPcKRKL OjNddO h ðcS RlQfPdR T
�óüü VNSRWLO LMR Q`RKL Lc WcKONVRS ü�÷÷ú�óöú�ò�óö�÷ T
��÷ôýó�÷ T QKV ò�óö�÷�õóö÷üT NK LMQL OR�aRKWR T QKV LcORdRWL QK QWLNcK SRQWLNeRdn bScf LMR �SOL OaXOjNdd LMQL
QPPdNRO h JK WcKLSQOL T QK � ö�ôú÷ô÷ú �RdV NVRKLN�RO Q
WMcNWR QfcK` OaXOjNddO h ðcS NKOLQKWR T LMR LQXdR mO VRWcf _PcONLNcK bcS ü�÷÷ú�óöú�ò�óö�÷ NKecdeRO LMR OaXOjNddO
ü�÷÷ú� ��ÿóüý÷ô�ý�óö QKV ò�óö�÷�õóö÷üT bScf UMNWM
LMR OnOLRf PNWjO LMR XROL T SR`QSVdROO cb cSVRS h
½cSR QWWaSQLRdnT YZ[\]^ OPRWN�RO cKR cS fcSR UQnO Lc

VRWcfPcOR RQWM OjNdd NK LM NO f QKKRS T faWM QO Q ñScdc`PSc`SQf WQK NKWdaVR fcSR LMQK cKR cSK WdQaOR U NLM
LMR OQf R MRQV h % Ng RSRKL VRWcfPcONLNcKO cb Q `NeRK
OjNdd faOL MQeR LMR OQf R KQfR T KafXRS cb QS`afRKLO TQKV cX� RWLNeR h cUReRS T LMRn WQK VNgRS NK LMRNS Wcf _
PcKRKLO QKV NK LMRNS SR�a NSRf RKLO h ðcS RlQfPdR T LMR
OjNdd ò�óö�÷�õóö÷ü MQO LUc OaWM VRWcfPcONLNcKO T cKR
bcS fceNK` Lc LMR dRbL QKV QKcLMRS Lc LMR SN`ML h
JK Q PSNf NLNeR OjNdd T LMR ��ôú÷ô÷ú �RdV OPRWN�RO Q ONK_

`dR cPQ�aR QWLNcK h ðcS LMR VSNeNK` Vcf QNK T OaWM QWLNcKOf N`ML WcSSROPcKV Lc LaSKNK` LMR UMRRd cS WMQK`NK` PSRO_OaSR cK LMR P RVQd Xn Q `NeRK QfcaKL h iMaO T Q PSNf NLNeR
OjNdd P dQnO LMR OQfR ScdR QO Q &'\ �
^ cPRSQLcS NK Q LSQ_
VNLNcKQd PdQKKNK` OnOLRf T U NLM LMR �üýóôý �RdV ORSeNK`QO LMR PSRWcKVNLNcKO QKV LMR ����÷òý û�÷ �RdV OP RWNbn NK`LMR RgRWLO cb RlRWaLNcK h
ïQWM OjNdd VRWcfPcONLNcK QdOc NKWdaVRO QK RlPRWLRV

eQdaR baKWLNcK LMQL LQjRO Q bcSf ONf NdQS Lc LMR SRUQSVO
QOOcWNQLRV U NLM WcKWRPLO h iMNO RKWcVRO LMR VNOWcaKLRV
SRUQSV LMQL LMR Q`RKL RlPRWLO Lc SRWRNeR Nb NL RlRWaLRO
LMR OjNdd U NLM LM NO VRWcfPcONLNcK h � O U NLM WcKWRPL SR_
UQSVO T LMNO baKWLNcK NO OP RWN�RV NK LUc PQSLO T Q ��óõ ÷
�RdV LMQL NKVNWQLRO LMR KafRSNW WcKWRPLO NKecdeRV QKV
Q ��÷û��ý ü �RdV LMQL OLQLRO LMR URN`MLO cK �aQKLNLNROSRLaSKRV Xn LMROR WcKWRPLO h iMR RlPRWLRV SRUQSV bcS Q
OjNdd VRWcfPcONLNcK NO Q dNKRQS baKWLNcK cb LMR KafRSNW
VROWSNPLcSO fQLWMRV Xn LMQL OjNdd h ðcS RlQfPdR T LMR
eQdaR bcS �óüü f N`ML VRP RKV cK LMR KafRSNW WcKWRPLO
øú ûüýóö ò÷�ó�÷óú QKV øü�÷÷ú cb QKcLMRS WQS T UMNWM WQK
eQSn bScf fcfRKL Lc fcfRKL h
Ú ÛÚ �(Þäéáâãäå íãåÞä �ã)
YZ[\]^m dcK`_LRSf fRfcSNRO RKWcVR OLQXdR jKcU dRV`RLMQL WMQK`RO cKdn OdcU dn NK SROPcKOR Lc NLO QWWafadQLRVRlPRSNRKWR h cUReRS T Lc `RKRSQLR X RMQeNcS T LMR QSWMNLRW_LaSR SR�aNSRO OMcSL_LRSf OLcSRO LMQL WMQK`R fcSR SQPNVdnhiMROR OMca dV f QjR WcKLQWL U NLM dcK`_LRSf WcKWRPLO QKV
OjNddO T XaL LMRn faOL QdOc SRPSRORKL LRfPcSQSn XRdNRbO
QXcaL LMR Q`RKL mO RKeNScKf RKL QKV VRONSRO h
®KR OaWM fRfcSn NO YZ[\]^ m ´ ����´ ���¶ µ�* �� T UMNWMWcKLQNKO NKOLQKWRO cb PSNf NLNeR ¸ccdRQK QKV KafRSNW WcK_

WRPLO LMQL WcSSROPcKV Lc LMR caLPaL cb ORKOcSO h ðcS Rl_
QfPdR T LM NO OMcSL_dNeRV f RfcSn f N`ML WcKLQNK LMR dNLRSQd
+øü�÷÷ú òóô�,,- #, ./0 T UMNWM OPRWN�RO LMR OP RRV cb
òóô�,,- QO PRSWRNeRV cK LMR WaSSRKL LNf R OLRP h iMNO
dNLRSQd NO QK NKOLQKWR cb LMR PSNf NLNeR ø ü�÷÷ú WcKWRPL
X RWQaOR NL SRbRSO Lc OP RWN�W PQSQf RLRSO SQLMRS LMQK Lc
`RKRSQdNkRV eQSNQXdRO h

JK WcKLSQOL T YZ[\]^m ·� ���Ó���° �����´ ���¶ ° �° ��±WcKLQNKO NK OLQKWRO cb WcKWRPLO LMQL QSR VR�KRV NK dcK`_LRSf WcKWRPL f RfcSnh iMROR dNLRSQdO RKWcVR OPRWN�W X R_
dNRbO QXcaL LMR RKeNScKfRKL LMQL LMR Q`RKL WQK NKbRS bScfLMcOR PSRORKL NK NLO PRSWRPLaQd XagRS h ðcS NKOLQKWR T LMNO
f RfcSn f N`ML WcKLQNK LMR NKOLQKWR +ÿóüý÷ô�ý�óö ü÷õÿ
òóô�,,-0 T UMNWM VRPRKVO cK LMR øü�÷÷ú NKOLQKWR f RK_
LNcKRV QXceR h JK QVVNLNcK T RQWM NKOLQKWR cb Q ¸ccdRQK
WcKWRPL NKWdaVRO Q KafRSNW SRUQSV WcfPaLRV bScf LMR
SRUQSV baKWLNcK QOOc WNQLRV U NLM LMQL WcKWRPL QKV LMR
dNLRSQdO f QLWMRV NK NLO �ô÷�óôú �RdV h
ðNKQddnT YZ[\]^ NKWdaVRO Q ·� ���Ó���° ·» �¶ ¶ ° �° ��±LMQL WcKLQNKO NKOLQKWRO cb OjNddO LMR Q`RKL NKLRKVO Lc Rl_RWaLR h ïQWM cb LMROR dNLRSQdO OP RWN�RO LMR OjNdd mO KQf R

QKV NLO WcKWSRLR QS`afRKLO h ðcS RlQfPdR T LMNO f RfcSnf N`ML WcKLQNK LMR OjNdd NKOLQKWR +�óüü ü÷õÿ òóô�,,-
õóö÷�ó0 T UMNWM VRKcLRO LMQL LMR VSNeRS MQO QK RlPdNWNL
NKLRKLNcK Lc RlRWaLR LMR �óüü OjNdd U NLM LMROR QS`af RKLOUMRK PcOONXdR h JK QVVNLNcK T RQWM OjNdd NKOLQKWR NKWdaVRO
LMR RlPRWLRV VNOWcaKLRV SRUQSV Nb RlRWaLRV T UMNWM NO
WcfPaLRV bScf LMR RlPRWLRV SRUQSV baKWLNcK QOOc WNQLRV
U NLM LMQL OjNdd QKV dNLRSQdO f QLWMRV NK NLO ��óõ ÷ �RdV h
iMR Q`RKL aORO LMNO KafXRS Lc f QjR WMcNWRO QfcK` OjNddOQKV QfcK` QdLRSKQLNeRO U NLM NK OjNddO h
1 q rst u£u t zs~ {sw 2 tz¤z3 zs~ 4 sv5 ¤ w~ 
�NjR fcOL QSWMNLRWLaSRO bcS NKLRddN`RKL Q`RKLO T YZ[\]^cPRSQLRO NK VNOLNKWL WnWdRO h ïeRSn WnWdR T LMR OnOLRf aP_
VQLRO NLO P RSWRPLaQd XagRS T VRLRSf NKRO UMNWM WcKWRPLO
QSR f QLWMRV T QKV WQdWadQLRO SRUQSV XQORV cK LMROR WcK_
WRPLO h iMR QSWMNLRWLaSR LMRK ORdRWLO Q OjNdd QKV RlRWaLRO
NL T PScVaWNK` WMQK`RO NK LMR RKeNScKf RKL LMQL NK�aRKWRVRWNONcKO cK LMR KRlL WnWdR h JK LMNO ORWLNcK T UR VNOWaOO
RQWM cb LMROR PScWROORO NK LaSK h
6 ÛÜ æëéãàÞä �7ëé �Þß ëß8 9 ãì�ã: ;è8ëéã
®K RQWM WnWdR T YZ[\]^ SRbSROMRO LMR WcKLRKLO cb NLO PRS_
WRPLaQd XagRS Xn QPPdnNK` PSRQLLRKLNeR ORKOcSO Lc ReRSn
cX� RWL U NLMNK Q `NeRK VNOLQKWR cb LMR Q`RKL h iMNO PSc_VaWRO Q ORL cb PSNf NLNeR WcKWRPL NKOLQKWRO UMNWM QSR VR_
PcONLRV NKLc LMR OMcSL_LRSf OLcSR QKV UMNWM QSR LMRK ORKL
Lc LMR LcP KcVRO cb LMR dQLLNWR bcS WcKWRPLaQd dcK`_LRSf
fRfcSnh ïQWM NKOLQKWR cb Q PSNf NLNeR WcKWRPL NO OLcSRV
U NLM LMR dcK`_LRSf KcVR bcS LMQL WcKWRPL T QdcK` U NLM LMRXNKVNK`O cb eQSNQXdRO bcS LMQL NKOLQKWR h
o MRK LMR WQLR`cSNkQLNcK fcVadR OLcSRO Q KRU NKOLQKWR

< QL LMR KcVR bcS WcKWRPL = T NL QWWROORO RQWM VR�KRV WcK_
WRPL > LMQL NKWdaVRO = NK NLO VR�KNLNcK T LMRK WMRWjO Lc
ORR UMRLMRS LMR QVVNLNcK cb < fQjRO QKn KRU NKOLQKWRO
cb > PcOONXdR h ic LMNO RKV T NL QWWROORO LMR NKOLQKWRO cb Qdd
cLMRS WcKWRPLO LMQL QPPRQS NK > mO VR�KNLNcK QKV WcKONV_
RSO UMRLMRS LMRNS eQSNQXdRO XNKV WcKONOLRKLdn U NLM LMcOR
bcS < h Jb Oc T LMRK LMR fcVadR QVVO Q KRU NKOLQKWR Lc LMR
> KcVR bcS RQWM OaWM WcKONOLRKL XNKVNK` QKV SRWaSONeRdnOMNP O RQWM cKR Lc LMR KcVRO bcS WcKWRPLO LMQL NKWdaVR >
NK LMRNS VR�KNLNcKO h
� ONf NdQS PScWROO c WWaSO UMRK PRSWRPLaQd aPVQLNK` SR_

f ceRO Q ¸ccdRQK WcKWRPL NK OLQKWR bScf LMR PRSWRPLaQd
XagRS cS WMQK`RO LMR �aQKLNLn QOOc WNQLRV U NLM Q KafRSNW
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NKOLQKWR h o MRKReRS Q PSNf NLNeR NK OLQKWR NO SRfceRV T LMR
fcVadR VRdRLRO LMR NK OLQKWRO cb Qdd VR�KRV WcKWRPLO Lc
UMNWM LMQL dNLRSQd WcKLSNXaLRO QKV SRWaSONeRdn SRfceRO
NKOLQKWRO cb Qdd WcKWRPLO LMQL VRP RKV cK NL NKVNSRWLdnh
@MQK`RO Lc Q KafRSNW WcKWRPL NKOLQKWR WQK dRQV Lc RN_
LMRS SRfceQd cS QVVNLNcK cb ¸ccdRQK WcKWRPLO NK UMNWM
NL c WWaSO T VRP RKVNK` cK UMRLMRS LMR WMQK`R f QjRO PSRV_NWQLRO dNjR +A !ú ûüýóö ò÷ #,0 LSaR cS bQdOR h JK `RKRSQd T
LMR WQLR`cSNkQLNcK fcVadR PdQnO LMR OQfR ScdR bcS YZ[\]^QO Q LSaLM f QNKLRKQKWR fcVadR NK OcfR dc`NWQd NKbRSRKWROnOLRf O �R h` hT %cndR T ����� h
ïQSdNRS UR f RKLNcKRV LMQL LMR WcKWRPL dQLLNWR NO ONf N_

dQS NK bcSf Lc LMR �RLR KRLUcSjO LMQL QSR aORV NK f QKn
PScVaWLNcK_OnOLRf QSWMNLRWLaSRO h iMR WcKWRPL SRWc`_
KNLNcK PSc WROO � aOL VROWSNX RV aORO RgRWLNeRdn LMR OQf R
fRWMQKNOf Lc OaPPcSL RB WNRKL f QLWMNK` h iMR f QNK VNb_bRSRKWR NO LMQL ReRSn KcVR NK LMR MNRSQSWMn WcSSROPcKVO
Lc Q WcKWRPL LMQL MQO Ocf R fRQKNK` Lc LMR Q`RKL T SQLMRSLMQK ONfPdn Rl NOLNK` Lc OaPPcSL LMR f QLWM PSc WROO h
� LnPNWQd �RLR KRLUcSj aLNdNkRO XNKQSn LSRRO T UMRSRQO
YZ[\]^ NKOLRQV MQO �_QSn LSRRO T U NLM LMR XSQKWM NK` bQW_LcS VRLRSf NKRV Xn LMR KafXRS cb dNLRSQdO f RKLNcKRV NK
RQWM WcKWRPL VR�KNLNcK h
6 Û� æëìçêìëé�Þß Þ : C ãDëä8
�O UR KcLRV RQSdNRS T ¸ccdRQK WcKWRPLO NK dcK`_LRSf fRf_
cSn MQeR QOOc WNQLRV SRUQSV baKWLNcKO T UMNWM QSR Wcf _
XNKRV NKLc Q `dcXQd aLNdNLn f RLSNW LMQL NKbcSf O YZ[\]^mVRWNONcKO h ic VRLRSf NKR LMNO �aQKLNLnT LMR QSWMNLRW_
LaSR WcKONVRSO ReRSn NKOLQKWR cb Q ¸ccdRQK WcKWRPL NK
OMcSL_LRSf fRfcSn QKV WcfPaLRO LMR VcL PScVaWL cb NLO
Kaf RSNW QLLSNXaLR eQdaRO QKV LMRNS QOOc WNQLRV URN`MLO hðcS RlQfPdR T OaPPcOR LMR WcKWRPL ó�÷óú��ÿ NK iQXdR �
MQO LUc KafRSNW WcKWRPLO NK NLO �ô÷�óôú �RdV LMQL
f QLWM LMR NKOLQKWRO +øú ûüýóö ò÷�ó�÷óú ü÷õÿ òóô�,,E
#,0 QKV +øü�÷÷ú !òóô�,,E #F0 h Jb UR OaPPcOR baS_
LMRS LMQL LMNO ¸ccdRQK WcKWRPL OPRWN�RO LMR PQSQfR_
LRSO Ñ h� QKV �h� NK NLO ��÷û��ý ü �RdV T LMRK LMR SRUQSV
WcKLSNXaLRV Xn LMR WcKWRPL NKOLQKWR +ó�÷óú��ÿ ü÷õÿ
òóô�,,E0 UcadV XR Ñ G� H �� I � G� H �Ô J �¬Ñ h
�bLRS WQdWa dQLNK` LMR SRUQSV bcS RQWM f QLWMRV ¸ccdRQKNKOLQKWR T YZ[\]^ Oaf O LMRNS WcKLSNXaLNcKO Lc PScVaWR

LMR ceRSQdd SRUQSV bcS LMR WaSSRKL WnWdR h iMNO WcSSR_
OPcKVO Lc LMR SRUQSV PSceNVRV NK LSQVNLNcKQd QPPScQWMRO
Lc SRNKbcSWRf RKL dRQSKNK` T XaL caS bSQf RUcSj VcRO KcLeNRU NL QO Wcf NK` bScf caLONVR LMR Q`RKL h �QLMRS T SR_
UQSV NO QK NKLRSKQd SROPcKOR Lc UMQL LMR Q`RKL PRSWRNeRONK NLO RKeNScKfRKL T Oc LMQL Nb Q WcKWRPL NO aKf QLWMRV T
bcS UMQLReRS SRQOcK T NL MQO Kc NfPQWL h iMNO cP RKO LMR
UQn bcS ORdRWLNeR QLLRKLNcK Lc NK�aRKWR LMR SRUQSV ON`KQd TLMca`M UR MQeR KcL NfPdRfRKLRV LM NO NVRQ NK caS WaSSRKLYZ[\]^ Q`RKLO h
JK PSNKWNPdR T ReRSn f QLWMRV ¸ccdRQK WcKWRPL WQK WcK_

LSNXaLR Lc LMR Q`RKL mO ceRSQdd SRUQSV h cUReRS T X RWQaORQK YZ[\]^ PSc`SQffRS f Qn KcL UQKL Lc OPRWNbn SRUQSVbaKWLNcKO bcS ReRSn WcKWRPL NK dcK`_LRSf fRfcSnT LMR QS_
WMNLRWLaSR QOOaf RO kRSc QO LMR VRbQadL SRUQSV UMRK KcKR
NO `NeRK h iMaO T cKdn Q bRU WcKWRPLO f Qn NK�aRKWR LMR WQd_
Wa dQLNcK NK PSQWLNWR h � dOc T KcLR LMQL VNOLNKWL NKOLQKWRO

cb LMR OQf R WcKWRPL f QjR ORPQSQLR WcKLSNXaLNcKO Lc LMR
ceRSQdd SRUQSV h ðcS RlQfPdR T Nb Q VSNeRS VNOdNjRO XRNK`WdcOR Lc cLMRS WQSO T LMRK LMR SRUQSV �UMNWM WQK XR KR`_QLNeR� U Ndd VRWSRQOR dNKRQSdn U NLM LMR KafXRS cb KRQSXn
WQSO h ®KR WQK Nf Q`NKR cLMRS WcfXNKQLNcK OWMRf RO LMQLPScVaWR VNgRSRKL RgRWLO T XaL ONfPdR OaffQLNcK ORRf O Q
SRQOcKQXdR OLQSLNK` PcNKL h
6 ÛÚ K Þå �ßëé�Þß ëß8 �ãìãçé�Þß Þ : �� �ìì)
�RWQdd LMQL YZ[\]^ NKWdaVRO Q OMcSL_LRSf OjNdd f RfcSn
LMQL WcKLQNKO Q ORL cb OjNdd NKOLQKWRO LMR Q`RKL WcKONV_RSO UcSLM RlRWaLNK` h ½ cOL QSWMNLRWLaSRO bcS NKLRddN`RKLX RMQeNcS QOOaf R LMR Q`RKL NO ` NeRK OcfR LcP_dReRd `cQdOLc PaSOaR T XaL LMNO VcRO KcL RlP dQNK LMRNS OcaSWR h JK
WcKLSQOL T YZ[\]^ NKWdaVRO Q f RWMQKNOf bcS Kcf NKQLNK`OjNddO LMQL OMca dV XR QVVRV Lc OMcSL_LRSf OjNdd f RfcSn
QKV LMaO WcKONVRSRV bcS RlRWaLNcK h
®K RQWM WnWdR T LMR Kcf NKQLNcK PSc WROO QWWROORO Qdd

OjNddO NK dcK`_LRSf fRfcSn LMQL SRbRS Lc WcKWRPLO QP_
P RQSNK` NK OMcSL_LRSf fRfcSnh ½cSR PSRWNORdnT bcS RQWM
OMcSL_LRSf WcKWRPL NKOLQKWR T LMR fcVadR �KVO ReRSn OjNdd
LMQL NKWdaVRO LMR QKQdc`caO WcKWRPL NK NLO cUK �üýóôý
cS �ô÷� ûô÷ü �RdVO h ½cSRceRS T NL WcKONVRSO VNgRSRKL NK_
OLQKWRO cb RQWM OaWM OjNdd T XQORV cK LMR eQSNQXdRO fQLWMRV
VaSNK` SRLSNReQd h iMNO OLSQLR`n PScVaWRO OjNdd NKOLQKWROLMQL QSR PcLRKLNQddn SRdReQKL Lc LMR WaSSRKL ONLaQLNcK NK
OMcSL_LRSf fRfcSnh
iMR Kcf NKQLNcK PScWROO ORdRWLO QL fcOL cKR cb LMROR

OjNddO Lc QVV Lc OMcSL_LRSf OjNdd f RfcSnT UMNWM NL VcRO cK
LMR XQONO cb eQdaR WQdWadQLNcKO h JK PQSLNWadQS T LMR OnOLRf
WcfPaLRO LMR RlPRWLRV SRUQSV bcS RlRWaLNK` RQWM OjNdd NKLMR WaSSRKL ONLaQLNcK T NVRKLN�RO LMR fcOL PScf NONK` cKR TQKV WcfPQSRO NLO ROLNf QLR Q`QNKOL LMR RlPRWLRV SRUQSVbcS OjNddO QdSRQVn NK OMcSL_LRSf fRfcSnh ic QNV LMNO VR_
WNONcK T LMR QSWMNLRWLaSR f QNKLQNKO Q SaKKNK` VNOWcaKLRVQeRSQ`R LM cb LMR ceRSQdd SRUQSV NL MQO SRWRNeRV cK PQOL
WnWdRO h Jb LMR RlPRWLRV SRUQSV bcS LMR MN`MROL_OWcSNK`OjNdd NK OLQKWR NO M N`MRS LMQK LM T LMRK LMR Kcf NKQLNcK
PSc WROO QVVO LMR NKOLQKWR Lc OMcSL_LRSf OjNdd f RfcSnh
®LMRSU NOR T LMRSR NO Kc SRQOcK Lc RlPRWL NL U Ndd PScVaWR
X RLLRS SROadLO LMQK WaSSRKLdn Rl NOL T Oc NL QVVO KcLMNK` LcLMR ORL cb QWLNeR NKLRKLNcKO h
®KWR NL MQO WcfPdRLRV LMR Kcf NKQLNcK PScWROO T YZ[\]^

ORdRWLO UMNWM OjNdd Lc RlRWaLR cK LMR WaSSRKL WnWdR h ic
LM NO RKV T NL WcfPaLRO LMR RlPRWLRV eQdaR bcS RQWM OjNdd NK_
OLQKWR NK LMR QWLNeR ORL T Q`QNK XQONK` LMNO WQdWadQLNcK cKLMR eQdaR baKWLNcK OLcSRV U NLM RQWM OjNdd QKV LMR NKOLQKLN_
QLRV KafRSNW WcKWRPLO Q`QNKOL UMNWM LMQL OjNdd f QLWMRO h®K RQWM WnWdR T LMR QSWM NLRWLaSR ONfPdn ORdRWLO LMR OjNdd NK_
OLQKWR LMQL OWcSRO LMR MN`MROL cK LMNO WSNLRSNcK T UMRLMRSNL MQO � aOL X RRK QVVRV cS MQO X RRK QWLNeR bcS Ocf R LNf R h
iMNO VRWNONcK NKecdeRO VRRP ReQdaQLNcK cb LMR OjNdd T NKWdaV_
NK` RlQf NKQLNcK cb QWLNcKO Oa``ROLRV Xn NLO OaXOjNddO T LcUMNWM UR U Ndd LaSK OMcSLdnh
iQjRK Lc`RLMRS T LMR Kcf NKQLNcK QKV ORdRWLNcK PSc_

WROORO WcSSROPcKV Sca`Mdn Lc LMR WcK�NWL_SROcdaLNcK OLQ`RNK PScVaWLNcK_OnOLRf QSWMNLRWLaSRO dNjR ®ñ� �ðcS`nT
����� QKV �@i_� ��KVRSOcK T ���¬� h ¸cLM NKLScVaWR
Q OR�aRKLNQd XcLLdRKRWj UMNWM bc WaORO Wc`KNLNeR QLLRK_
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LNcK cK cKR jKcU dRV`R OLSaWLaSR LMQL ORRf O fcOL QP_PScPSNQLR bcS LMR WaSSRKL ONLaQLNcK h cUReRS T YZ[\]^
QVQPLO LMNO NVRQ Lc OjNddO LMQL f Qn MQeR WcfPdRl NK_
LRSKQd OLSaWLaSRO T SQLMRS LMQK Lc Of QddRS T NKVRPRKVRKL
WcKVNLNcK_QWLNcK SadRO h

6 Û6 OPãçêé �Þß Þ : �� �ìì)
®KWR YZ[\]^ MQO ORdRWLRV Q OjNdd NK OLQKWR Lc QPPdn cK LMR
WaSSRKL WnWdR T NL NKecjRO QK RlRWaLNcK fcVadR cK LMQL NK_
OLQKWR h �K QLLRfPL Lc RlRWaLR Q OjNdd NKOLQKWR SRLaSKO
RNLMRS iSaR T ðQdOR T cS Q PSNf NLNeR QWLNcK T UMNWM NO LMRK
QPPdNRV NK LMR RKeNScKf RKL h ¸RWQaOR Q OjNdd f Qn XR VR_
�KRV NK LRSf O cb cLMRS OjNddO T LMNO PSc WROO NO SRWaSONeR T
U NLM Q OjNdd SRLaSKNK` LMR OQfR SROadL QO NLO ORdRWLRV OaX_OjNdd PScVaWRO h
�K RlRWaLRV OjNdd NKOLQKWR SRLaSKO iSaR Nb NLO NKOLQKLN_

QLRV ����÷òý û�÷ �RdV f QLWMRO LMR WaSSRKL OLQLR cb WcK_
WRPLaQd OMcSL_LRSf fRfcSnh Jb LMNO MQPPRKO QL LMR LcP
dReRd T LMR OnOLRf LQjRO Kc QWLNcK T ONKWR NL NO QdSRQVn NK
LMR VRONSRV ONLaQLNcK h cUReRS T KRNLMRS VcRO NL SRfceR
LMR NK OLQKWR bScf OMcSL_LRSf OjNdd f RfcSnT ONKWR NLO PaS_
PcOR f Qn NKecdeR Q fQNKLRKQKWR QWLNe NLn �R h` hT OLQnNK`bQS RKca`M bScf LMR WQS QMRQV� LMQL f Qn SR�a NSR Q SR_OPcKOR NK LMR baLaSR h
®K LMR cLMRS MQKV T QK RlRWaLRV OjNdd SRLaSKO ðQdOR Nb NLO

SR�aNSRfRKLO Vc KcL fQLWM LMR WaSSRKL OLQLR cb WcKWRP_LaQd OMcSL_LRSf fRfcSnh �RWQdd LMQL Q OjNdd mO VR�KNLNcK
f Qn NKWdaVR fadLNPdR VRWcfPcONLNcK O T QKV Qdd cb LMRNS
�ô÷� ûô÷ü �RdVO faOL bQNd Lc f QLWM bcS LMNO Lc c WWaS h JK
LM NO WQOR T YZ[\]^ NKecjRO LMR SRPQNS f cVadR VNOWaOORV NK
LMR KRlL ORWLNcK NK QK QLLRfPL Lc QdLRS LMR RKeNScKf RKL
Oc LMR OjNdd mO SR�aNSRf RKLO QSR f RL h
Jb cKR cS fcSR OjNdd VRWcfPcONLNcKO MQO OQLNO�RV SR_

�aNSRfRKLO T LMRK LMR OnOLRf faOL ORdRWL UMNWM cKR Lc
RlRWaLR h iMNO PSc WROO VNgRSO bScf Kcf NKQLNcK T UMNWM Rl_
Qf NKRO cKdn LMR RlPRWLRV eQdaR baKWLNcK QOOc WNQLRV U NLM
LMR Kcf NKQLRV OjNddO h JKOLRQV T LMR fcVadR SRWaSONeRdn
WcKONVRSO Qdd UQnO Lc RlRWaLR LMR ORdRWLRV OjNdd NKOLQKWR T
RlPQKVNK` RQWM OaXOjNdd NK LaSK aKLNd SRQWMNK` LMR dcUROLdReRd h iMR OnOLRf WQdWa dQLRO LMR RlPRWLRV eQdaR cb RQWM
PSNf NLNeR OjNdd NKOLQKWR LMQL MQO QK aKfQLWMRV cX� RWLNeR
QKV f QLWMRV SR�aNSRfRKLO T QKV NL SRLaSKO LMR NKOLQKLN_
QLRV QWLNcK QOOc WNQLRV U NLM LMR MN`MROL_OWcSNK` OjNdd h
cUReRS T LMR QSWMNLRWLaSR LSRQLO Q OjNdd RlPQKONcK VNb_

bRSRKLdn VRPRKVNK` cK UMRLMRS NLO WcfPcKRKLO QSR QK
� ö�ôú÷ô÷ú ORL cS QK ��ôú÷ô÷ú dNOL h Jb LMRn QSR aK_
cSVRSRV T LMR fcVadR WcKONVRSO RQWM cb LMR OaXOjNddO QKV
ORdRWLO LMR cKR LMQL nNRdVO LMR M N`MROL OWcSNK` QWLNcK h
Jb LMRn QSR cSVRSRV T NL NKOLRQV LSRQLO LMR dNOL QO Q SRQW_
LNeR PSc`SQf LMQL WcKONVRSO RQWM OaXOjNdd NK LaSK h Jb LMR
�SOL cKR VcRO KcL QPPdnT LMRK LMR RKWdcONK` OjNdd bQNdO QOQ UMcdR h Jb NL PScVaWRO QK QWLNcK T LMR OnOLRf SRLaSKO
LMQL QWLNcK bcS PcOONXdR RlRWaLNcK h cUReRS T Nb LMR �SOL
OaXOjNdd SRLaSKO LSaR T LM NO f RQKO NLO cX� RWLNeR MQO X RRK
f RL NK LMR UcSdV T Oc LMR OnOLRf WcKONVRSO LMR ORWcKV OaX_
OjNdd T QKV Oc bcSLM h iMR PSc WROO WcKLNKaRO NK LMNO f QKKRS T
LRSf NKQLNK` RNLMRS NK OaWWROO T bQNdaSR T cS Xn ORdRWLNK` QKQWLNcK LMQL baSLMRSO LMR OjNdd mO cX� RWLNeR h
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�O �aOL KcLRV T YZ[\]^ WQK VRWNVR Lc RlRWaLR Q OjNdd NK_
OLQKWR U NLM aKOQLNO�RV SR�aNSRfRKLO T NK LMQL LMR WcKWRPLNKOLQKWRO KRRVRV Lc f QLWM LMcOR SR�aNSRf RKLO QSR KcLPSRORKL NK WcKWRPLaQd OMcSL_LRSf fRfcSnh JK LMNO WQOR T
LMR QSWM NLRWLaSR NKecjRO Q SRPQNS f cVadR LMQL QLLRfPLO
Lc WMQK`R LMR RKeNScKf RKL NKLc Q OLQLR LMQL f RRLO LMRORSR�aNSRfRKLO h iMNO PSc WROO NKecdeRO LUc OLRPO T cKR LMQLORdRWLO QK aKf QLWMRV WcKWRPL Lc SRPQNS QKV QKcLMRS LMQL
ORdRWLO Q OjNdd UMNWM T Nb RlRWaLRV T OMcadV a dLNf QLRdn PSc_
VaWR Q ONLaQLNcK LMQL OQLNO�RO LMR f NOONK` WcKWRPL ho MRK VRLRSf NKNK` UMNWM WcKWRPL NKOLQKWR Lc SRPQNS T
YZ[\]^ WcKONVRSO Qdd LMR UQnO NK UMNWM LMR WaSSRKL OjNdd
MQO bQNdRV T NKWdaVNK` WcKWRPLO fRKLNcKRV NK LMR �üýóôý
QKV �ô÷� ûô÷ü �RdVO U NLMNK NLO OaXOjNddO T LMRK ORdRWLO
LMR cKR LMQL T Nb WcSSRWLRV T UcadV PScVaWR LMR MN`MROLRlP RWLRV SRUQSV h o MRK VRLRSf NKNK` McU Lc SRf RVn
LM NO cf NOONcK T LMR SRPQNS f cVadR QWWROORO ReRSn OjNdd
LMQL SRbRSO Lc LMR bQNdRV SR�aNSRf RKL NK NLO ����÷òý û�÷
�RdV h ðcS NKOLQKWR T OaPPcOR Q VSNeNK` Q`RKL MQO VR_WNVRV Lc RlRWaLR LMR OjNdd +��÷ôýó�÷ ü÷õÿ òóô�,,-0 T
XaL LMQL NLO SR�a NSRf RKL +ûö�ú ûÿÿ÷ô÷öý�õóö÷ ü÷õÿ
òóô�,,-0 VcRO KcL McdV h Jb LMR Q`RKL NO WaSSRKLdn NK
LMR f NVVdR dQKR �õóö÷�� � T LMRK NL WcadV SRPQNS LMR PScX_
dRf Xn RlRWaLNK` RNLMRS +ò�óö�÷�õóö÷ü ü÷õÿ õóö÷�ó0
cS +ò�óö�÷�õóö÷ü ü÷õÿ õóö÷�ò0 T UMNWM WcSSROPcKV Lc
PQOONK` cK LMR dRbL cS SN`ML T SROPRWLNeRdnh� O LM NO RlQfPdR NddaOLSQLRO T LMR SRPQNS PSc WROO fQn
KRRV Lc WMccOR QfcK` QdLRSKQLNeR OjNdd NKOLQKWRO LMQL
QVVSROO Q `NeRK SR�a NSRf RKL h ic LMNO RKV T YZ[\]^ aOROLMR OQfR fRWMQKNOf QO bcS Kcf NKQLNcK T UMNWM NKecdeRO
WcfPaLNK` LMR RlPRWLRV eQdaR bcS RQWM WQKVNVQLR OjNdd
NKOLQKWR QKV ORdRWLNK` LMR SRPQNS OjNdd L UNLM LMR MN`MROLOWcSR h iMNO ORdRWLNcK LQjRO QK RlLSQ WnWdR T Oc QLLRfPLRV
RlRWaLNcK cb L faOL UQNL aKLNd LMR KRlL LNf R OLRP h Jb
L NK LaSK MQO bQNdRV SR�aNSRf RKLO T YZ[\]^ SRPRQLO LMRPSc WROO T ORdRWLNK` QKcLMRS OjNdd LMQL OMcadV WcSSRWL LMNO
PScXdRf h JK OaffQSnT OjNdd SRPQNS NO Q Wc`K NLNeR QWLNe NLnLMQL c WWaSO QL Q MN`MRS dReRd LMQK OjNdd RlRWaLNcK T UMNWMUR QOOaf R NO QaLcf QLNkRV h
iMR XQWjUQSV_WMQNKNK` SRPQNS PSc WROO NO WdcORdn SR_

dQLRV Lc LRWMKN�aRO bcS `RKRSQLNK` OaX`cQdO NK f RQKO_
RKVO QKQdnONO ��RURdd T �MQU T � �NfcK T ����� QKV PdQK_
KNK` OnOLRf O h ½cSRceRS T LMR bc WaO cK SRPQNS NO ONf NdQS LcNVRQO bcS NfPQOOR_VSNeRK PScXdRf OcdeNK` NK �cQS ��QNSV T�RURdd T � �cORKXdccf T ����� QKV &��\\[ �RQK�RMK T
����� h iMR jRn VNgRSRKWR NO LMQL YZ[\]^ NKecjRO NLO SR_
PQNS PSc WROO U NLM SROP RWL Lc PMnONWQd OjNddO SQLMRS LMQK
f RKLQd SRQOcK NK` h iMaO T LMNO QSWMNLRWLaSQd bRQLaSR SR_
f QNKO WcKONOLRKL U NLM LMR PSNKWNP dR LMQL RlRWaLNcK MQO
PSNf QWn ceRS PScXdRf OcdeNK` T VROPNLR NLO SRORfXdQKWRLc LSQVNLNcKQd P dQKKNK` f RLMcVO h
6 ÛS TUëß8Þßåãßé Þ : �� �ìì)
�KcLMRS WcffcK QOOafPLNcK NK Q`RKL QSWM NLRWLaSRO NOLMQL T cKWR QK Q`RKL VRWNVRO Lc PaSOaR Ocf R `cQd T NLWcKLNKaRO NKVR�KNLRdnh cUReRS T Maf QKO cbLRK VRWNVR
Lc QXQKVcK LMRNS `cQd_VNSRWLRV QWLNeNLNRO UMRK LMRn Vc
KcL PScVaWR LMR RlPRWLRV SROadLO T QKV UR f QNKLQNK LMQL
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YZ[\]^ OMcadV QdOc NKWdaVR LMNO bQWNdNLnh oR UQKL LMR
OnOLRf Lc RlMNXNL P RSONOLRKWR U NLM SROPRWL Lc Kcf NKQLRV
LQOjO T XaL NL OMcadV `NeR aP cK LMRf UMRK LMRn ORRf aK_
QWM NReQXdR cS aKdNjRdn Lc `RKRSQLR LMR SRUQSV RlRWaLRV
cSN`NKQddnh ðcS RlQfPdR T Nb LMR Q`RKL X R`NKO PQOONK` QK_cLMRS WQS UMNWM LMRK OPRRVO aP OaXOLQKLNQddnT NL f Qn XR
SRQOcKQXdR Lc QXQKVcK LMR QLLRfPL h
ic PScVaWR OaWM XRMQeNcS T YZ[\]^ SRdNRO cK LMR VNO_

WcaKLRV QeRSQ`R cb PQOL SRUQSVO LMQL UR VROWSNXRV bcS
LMR Kcf NKQLNcK PScWROO h ®K RQWM WnWdR T LMR QSWMNLRWLaSR
aPVQLRO LM NO SaKKNK` QeRSQ`R QKV WcfPQSRO NL Lc LMR Rl_
P RWLRV SRUQSV WcfPaLRV bcS RQWM OjNdd NKOLQKWR PSRORKL
NK LMR OMcSL_LRSf OjNdd f RfcSnh Jb LMR RlPRWLRV eQdaR cb
RlRWaLNK` Q OjNdd NO OaXOLQKLNQddn dcURS LMQK LMR QeRSQ`RSRUQSV �WaSSRKLdn �� PRSWRKL cb LMNO QfcaKL� T LMRK LMR
OnOLRf SRfceRO LMR NKOLQKWR bScf OMcSL_LRSf fRfcSnh
¸RWQaOR YZ[\]^ aORO LMR OQf R QeRSQ`R SRUQSV MRSR QObcS Kcf NKQLNcK T NL NO aKdNjRdn LMR OnOLRf U Ndd QXQKVcK Q

OjNdd � aOL QbLRS NL MQO XRRK Kcf NKQLRV h inPNWQddnT Ocf R
LNf R U Ndd PQOO X RbcSR Q OjNdd mO RlP RWLRV eQdaR VScPO ON`_KN�WQKLdn bScf NLO dReRd UMRK LMR QSWMNLRWLaSR �SOL QVVRV
NL Lc OMcSL_LRSf fRfcSnh iMNO dRQVO YZ[\]^ Lc RlMNXNL Q
WRSLQNK P RSONOLRKWR T LMca`M KcL LMR aKWSNLNWQd j NKV SRP_
SRORKLRV Xn fcSR LSQVNLNcKQd `cQd_VSNeRK OnOLRf O h
W q rst ¤¤ ytx{¤ ¢u yxu¡vu¡
% ROPNLR NLO KceRd bRQLaSRO T YZ[\]^ VSQU O cK fQKn NVRQO
LMQL MQeR Q dcK` MNOLcSn NK QSLN�WNQd NKLRddN`RKWR QKV Wc`_KNLNeR OWNRKWR h iMR fcOL NfPcSLQKL NKLRddRWLaQd NK�aRKWR
Wcf RO bScf LMR Wc`KNLNeR QSWMNLRWLaSR fceRfRKL T UMNWMQNf O Lc VReRdcP NKLR`SQLRV bSQf RUcSjO LMQL OaPPcSL `RK_RSQd NKLRddN`RKL X RMQeNcS h �NKWR �RURdd mO ����¬� WQdd bcSf cSR OnOLRf O_dReRd SRORQSWM NK LMROR �RdVO T Q KafXRS cb
SRORQSWM `ScaPO MQeR VReRdcPRV Q eQSNRLn cb OaWM QSWMN_LRWLaSRO T LUc cb LMR XROL jKcUK XRNK` �cQS ��QNSV RL Qd hT����� QKV �@i_� ��KVRSOcK T ���¬� h ®LMRS RgcSLO QL NK_
LR`SQLNcK MQeR bc WaORV cK QSWMNLRWLaSRO bcS ScXcLNW WcK_LScd �R h` hT ¸cKQOOc RL Qd hT ����� T f QKn cb UMNWM WcfXNKR
f RLMcVO bcS P dQKKNK` QKV RlRWaLNcK h YZ[\]^ NKWcSPc_
SQLRO WcKWRPLO bScf XcLM LSQVNLNcKO NK Q bSQf RUcSj LMQL
OaPPcSLO PMnONWQd Q`RKLO U NLM Wc`KNLNeR QX NdNL NRO h½ QKn Wc`KNLNeR QSWMNLRWLaSRO MQeR X RRK WQOL QO ´ ��¼��Ó
���� ·±·��°· ��RWMRO T �QK`dRnT � X dQMS T ����� T UMNWM
RKWcVR dcK`_LRSf jKcU dRV`R QO Q ORL cb WcKVNLNcK_QWLNcKSadRO LMQL f QLWM Q`QNKOL QKV fcVNbn LMR WcKLRKLO cb
OMcSL_LRSf fRfcSnh ®aS VRON`K bcS YZ[\]^ NKWcSPcSQLROWRKLSQd NVRQO bScf LMNO bSQf RUcSj T NKWdaVNK` Q SRdNQKWRcK PQLLRSK f QLWMNK` T U NLM OjNdd �RdVO X RNK` WcfPQSRV LcOMcSL_LRSf fRfcSn QKV LMR WcKWRPLaQd MNRSQSWMn aLNdNk_
NK` Q �RLR KRLUcSj Lc OaPPcSL XcLLcf _aP SRWc`KNLNcK hiMNO dQLLRS PScWROO NO QdOc WdcORdn SRdQLRV Lc f RLMcVO bcS
LSaLM f QNKLRKQKWR �R h` hT %cndR T ����� T UMNWM cbLRK OLcSR� aOLN�WQLNcKO bcS X RdNRbO Oc LMRn WQK XR SRfceRV UMRK LMR
RKeNScKf RKL WMQK`RO hYZ[\]^ QdOc XcSScU O bScf Q VNOLNKWL LSQVNLNcK cb SRQW_
LNeR WcKLScd �R h` hT �WMcPPRSO T ���� � � NdOOcK T ���Ñ� T UMNWMRfPMQONkRO ORKOcS_VSNeRK RlRWaLNcK Lc WMQK`NK` ONLaQ_
LNcKO NK aKWRSLQNK RKeNScKf RKLO h �Nf NdQS WcKWRSKO Vcf _
NKQLR SRORQSWM cK SRNKbcSWRfRKL dRQSKNK` T bScf UMNWM UR

MQeR QVQPLRV f RLMcVO bcS ROLNf QLNK` eQdaR baKWLNcKO
bScf VRdQnRV SRUQSV �R h` hT oQLjNK O � % QnQK T ����� h
iMNO PQSQVN`f MQO bc WaORV f QNKdn cK OLNfadaO_SROPcKOR
OnOLRf O LMQL QOOcWNQLR eQdaR baKWLNcKO U NLM ONLaQLNcK_
QWLNcK PQNSO h �aK RL Qd h ���� �� NKWcSPcSQLR SRNKbcSWR_
f RKL dRQSKNK` NK LMRNS �Y[\ ��� QSWM NLRWLaSR T QKV Ocf R
SRORQSWMRSO �R h` hT ñQSS � �aOORdd T ����� MQeR RlQf NKRV
eQSNQKLO LMQL LQjR QVeQKLQ`R cb MNRSQSWMNWQd XQWj`ScaKV
jKcU dRV`R T XaL caS UcSj NO LMR �SOL Lc RfXRV MNRSQSWMN_WQd SRNKbcSWRf RKL dRQSKNK` NK QK Q`RKL QSWMNLRWLaSR h �SRdQLRV NK�aRKWR Wcf RO bScf VRWNONcK LMRcSn �cUQSV T
���� � T UMNWM QVVSROORO eQdaR_VSNeRK VRWNONcK fQjNK` NKaKWRSLQNK WNSWaf OLQKWRO h YZ[\]^ SRdNRO WRKLSQddn cK LMR
VRWNONcK_LMRcSRLNW KcLNcK cb QdLRSKQLNeR QWLNcKO LMQL PSc_
VaWR caLWcfRO U NLM VNgRSRKL RlPRWLRV eQdaRO h
ðNKQddnT LMR Q`RKL QSWMNLRWLaSR UR MQeR VROWSNXRV NK

LMR PSReNcaO PQ`RO SRLQNKO f QKn NVRQO bScf RQSdNRS eRS_
ONcKO cb YZ[\]^ h �QK`dRn RL Qd h ����� T ��� �� SRPcSL RQSdnVRON`KO bcS LMR QSWM NLRWLaSR T UMNWM ReRK LMRK bcWaORV cKSRQWLNeR Q`RKLO bcS PMnONWQd RKeNScKfRKLO h ïQSdn RVNLNcKOcb YZ[\]^ QdOc NKWdaVRV VNOLNKWL XaL WcKKRWLRV dcK`_LRSffRfcSNRO bcS WcKWRPLO QKV PdQKO T Q fcVadR bcS RlRWaLNK`WcfPdRl fcLcS OjNddO T QKV Q f RLMcV bcS `RKRSQLNK` KRULQOjO h � fcSR SRWRKL eRSONcK ��QK`dRnT ����� RfPMQONkRVORdRWLNeR QLLRKLNcK VaSNK` OjNdd RlRWaLNcK h iMR LMNSV NK_WQSKQLNcK NKLScVaWRV SRQWLNeR RlRWaLNcK cb MNRSQSWMNWQddn
cS`QKNkRV OjNddO ��MQPNSc � �QK`dRnT ����� QKV fRLMcVO
bcS dRQSKNK` bScf VRdQnRV SRUQSV ��MQPNSc RL Qd hT ��� �� h
iMR WaSSRKL YZ[\]^ NKWcSPcSQLRO NVRQO bScf RQWM cb NLO
PSRVRWROOcSO NK Q aKN�RV UQnh iMNO NKWdaVRO caS Qd`c_
SNLMf bcS ROLNf QLNK` LMR dNKRQS eQdaR baKWLNcKO QOOc WNQLRVU NLM MNRSQSWMNWQd OjNddO ��MQPNSc � �QK`dRnT ����� T UMNWMcPRSQLRO U NLM LMR KRU OjNdd SRPSRORKLQLNcK QKV LMR NKLRS_
KQd SRUQSV ON`KQd LMQL WcfRO bScf fQLWMRV WcKWRPLO h
Z q � zu yt zvs¡ ¥vu [xtxu  Ù ¡ {uy\
�dLMca`M LMR dQLROL eRSONcK cb YZ[\]^ WcKOLNLaLRO Q ON`_KN�WQKL QVeQKWR ceRS NLO PSRVRWROOcSO T LMR QSWMNLRWLaSR
OLNdd dQWjO f QKn WQPQXNdNLNRO LMQL UR UcadV RlPRWL NK
Q `RKRSQd NKLRddN`RKL Q`RKL h ®KR OaWM cf NOONcK SRdQLRO
Lc caS bSQfRUcSj mO RfPMQONO cK RlRWaLNcK ceRS PScXdRf
OcdeNK` QKV PdQKKNK` T UMNWM QSR NfPcSLQKL NK LMRNS cUK
SN`MLO h iMR XQWjUQSV_WMQNKNK` f RWMQKNOf bcS OjNdd SR_
PQNS NKWcSPcSQLRO cKR jRn NVRQ bScf UcSj NK LM NO QSRQ T
XaL PdQKKNK` QdOc NKecdeRO PSc� RWLNK` LMR RgRWLO cb baLaSR
QWLNe NLNRO cK LMR RKeNScKf RKL h ðcS RlQfPdR T QK YZ[\]^
Q`RKL OMcadV XR QX dR Lc Nf Q`NKR LMR RlPRSNRKWR cb VSNe NK`QdcK` VNgRSRKL ScaLRO h iMR bSQfRUcSj OMcadV QdOc OaP_PcSL f RKLQd RlRWaLNcK cb OjNddO bcS KcKSRQWLNeR LQOjO dNjR
fadLN_WcdafK OaXLSQWLNcK T UMRSR Wc`K NLNeR PSc WROONK` NOOaB WNRKL Lc QWM NReR LMR cX� RWLNeR h
�KcLMRS dNf NLQLNcK cb LMR WaSSRKL QSWM NLRWLaSR NO NLO SR_

OLSNWLNcK Lc RlRWaLNK` cKR OjNdd cK RQWM LNf R OLRP h ðaLaSReRSONcKO OMcadV OaPPcSL LMR RlRWaLNcK cb OjNddO NK PQSQd_
dRd T XaL PdQWR SROcaSWR WcKOLSQNKLO cK LM NO QXNdNLnh iMNO
U Ndd SR�aNSR QK RlPQKVRV bcSfQdNOf bcS OjNddO LMQL OP RW_
N�RO LMR SROcaSWRO LMRn WcKOaf R cK RQWM WnWdR h oR U Ndd
QdOc KRRV Lc `RKRSQdNkR YZ[\]^ m WaSSRKL f RLMcV bcS OjNddORdRWLNcK Lc LQjR RlPRWLRV SROcaSWR WcKOafPLNcK NKLc QW_
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WcaKL h oR RKeNONcK Q VRWNONcK_LMRcSRLNW LSRQLf RKL LMQL
LSQVRO WcOLO Q`QNKOL XRKR�LO T ONf NdQS Lc LMQL NK �@i_�
XaL NKWcSPcSQLNK` fadLNPdR SROcaSWR VNf RKONcKO h �K Nf _PcSLQKL OP RWNQd WQOR NKecdeRO P RSWRNe NK` LMR RKeNScKf RKL TUMNWM WaSSRKLdn MQPPRKO QaLcf QLNWQddn LMSca`M PSRQL_
LRKLNeR PSc WROORO h � fcSR SRQdNOLNW OWMRf R UcadV MQKVdR
Ocf R PRSWRPLNcK LMSca`M RlPdNWNL ORKONK` QWLNcKO LMQL SR_
�aNSR SROcaSWRO QKV LMaO faOL X R NKecjRV ORdRWLNeRdnh®aS VROWSNPLNcK cb YZ[\]^ MQO RfPMQONkRV LMR MNRSQS_
WMNWQd KQLaSR cb dcK`_LRSf OjNdd f RfcSnT XaL T QO NL OLQKVO T
LMR QSWMNLRWLaSR cgRSO Kc QWWcaKL cb LMNO MNRSQSWMn mO QW_
�aNONLNcK h oR MQeR fQVR Ocf R PSc`SROO LcUQSV NKVaWNK`MNRSQSWMNWQd OjNddO bScf XRMQeNcS LSQWRO �JWMNOR T �MQPNSc T
� �QK`dRnT ����� T XaL UR OMcadV QdOc VReRdcP fRLMcVO
LMQL WcKOLSaWL LMRf bScf LMR Q`RKL mO cUK RlRWaLNcK Rb_bcSLO h ®KR PScf NONK` NVRQ NKecdeRO WQWMNK` LMR SROadLO cbRQWM OaWWROObad OjNdd SRPQNS NKLc Q KRU MN`MRS_dReRd OjNddLMQL NKWdaVRO LMR SRPQNSRV QKV SRPQNSNK` OjNddO QO WcfPc_KRKLO h iMNO QPPScQWM NO ONf NdQS NK OPNSNL Lc f RLMcVO bcS
WMaKjNK` NK �cQS ��QNSV RL Qd hT ����� T jKcU dRV`R WcfPc_ONLNcK NK RQSdn eRSONcKO cb �@i ��KVRSOcK T ���¬� T QKV
f QWSc_cPRSQLcS bcSf QLNcK �R h` hT JXQ T ����� h cUReRS T
PSReNcaO UcSj QdcK` LMROR dNKRO MQO bc WaORV cK OLSaW_
LaSRO LMQL NKecjR QWLNcKO NK Q �lRV cSVRS T UMRSRQO WQWMRV
YZ[\]^ OjNddO UcadV SRLQNK LMRNS SRQWLNeR KQLaSR h
� O KcLRV RQSdNRS T YZ[\]^ NKWcSPcSQLRO NVRQO bScf SR_

NKbcSWRfRKL dRQSKNK` Lc SReNOR LMR eQdaR baKWLNcKO QOOc_
WNQLRV U NLM RlRWaLRV OjNddO XQORV cK VNOWcaKLRV SRUQSV h
iMR QSWMNLRWLaSR VNeRS`RO bScf LSQVNLNcKQd LSRQLf RKLO Xn
RfXRVVNK` SRUQSV WQdWadQLNcKO U NLMNK LMR Q`RKL T SQLMRS
LMQK NK LMR RKeNScKfRKL h iMNO SQNORO NKLSN`aNK` �aROLNcKOQXcaL LMR cSN` NK cb OaWM SRUQSVO T UMNWM VRWNONcK LMRcSnMQO KcL QVVSROORV T QKV Oa``ROLO LMR SQVNWQd KcLNcK LMQLLMR SRUQSV baKWLNcKO QOOc WNQLRV U NLM ¸ccdRQK WcKWRPLO
f N`ML LMRf ORdeRO X R fcVN�RV h JK LM NO OWRKQSNc T LMR Q`RKLf N`ML OLQSL U NLM cKdn Q bRU NKKQLR SRNKbcSWRSO T UMRSRQO
fcOL WcKWRPLO MQeR KRaLSQd QgRWL h ®eRS LNf R T f QKn cb
LMROR WcKWRPLO UcadV XRWcf R dRQSKRV SRNKbcSWRSO T WQPQ_
XdR cb SRUQSVNK` XRMQeNcS ReRK UMRK LMR NKKQLR WcKWRPLOQSR aKf QLWMRV h oR RKeNONcK Q dRQSK NK` f RWMQKNOf ONf _
NdQS Lc LMR cKR LMQL SReNORO RlP RWLRV eQdaR baKWLNcKO T XaL
QPPdNRV Lc WcKWRPLO LMQL c WWaS NK RlRWaLRV OjNddO T SQLMRS
LMQK Lc LMR OjNddO LMRf ORdeRO h
� O UR MQeR ORRK T LMR WaSSRKL YZ[\]^ WQK SRWc`KNkRbQf NdNQS ONLaQLNcKO U NLM NLO WcKWRPLaQd MNRSQSWMnT XaL ba_

LaSR eRSONcKO OMca dV QdOc SRWc`KNkR QKV NKLRSPSRL LMR X R_MQeNcS cb cLMRS Q`RKLO aONK` NLO OjNdd M NRSQSWMnh ðcS Rl_QfPdR T UMRK QKcLMRS WQS WcfRO aP �aNWjdn bScf XRMNKV
QKV WMQK`RO dQKRO T NL OMcadV NKbRS LMQL LMR cLMRS Q`RKL NOPQOONK` h ic LMNO RKV T UR OMcadV NKWcSPcSQLR NVRQO bScfLMR dNLRSQLaSR cK PdQK aKVRSOLQKVNK` T UMNWM QVVSROORO
ONf NdQS PScXdRf O h cUReRS T X RWQaOR LMR Q`RKL faOL NKbRSUMQL OjNddO QKcLMRS Q`RKL NO aONK` XRbcSR LMRn MQeR XRRKWcfPdRLRV T UR WQKKcL SRdn cK LMR VRVaWLNeR f QLWMNK`OWMRf R aORV bcS WcKWRPL SRWc`KNLNcK h �QLMRS T UR U Ndd SR_
�aNSR Ocf RLMNK` WdcORS Lc QXVaWLNcK �R h` hT �` � ½ccKRnT
����� T UMNWM aORO `RKRSQd jKcU dRV`R Lc RlPdQNK Q dNf NLRV
KafXRS cb cXORSeQLNcKO NK Q fcSR �RlNXdR fQKKRS h

ðNKQddnT dNjR fcOL cLMRS Q`RKL QSWM NLRWLaSRO T YZ[\]^dQWjO QKn RPNOcVNW f RfcSn Lc OLcSR NLO cUK PSReNcaO Rl_
P RSNRKWR h XKcU dRV`R QXcaL WcKWRPL NK OLQKWRO LMQL URSRcKWR LSaR QKV OjNddO LMQL NL cKWR RlRWaLRV UcadV OaPPcSL
NfPcSLQKL QXNdNLNRO T OaWM QO QKOURSNK` �aROLNcKO QXcaLPQOL ReRKLO h ^PcK SR�RWLNcK T RPNOcVNW fRfcSn ORRf O
WdcORdn SRdQLRV Lc OMcSL_LRSf fRfcSnT NK LMQL NL VRQdO
U NLM OPRWN�W NK OLQKWRO cb `RKRSQd WcKWRPLO QKV OjNddO h
oR f N`ML RKWcVR OaWM f RfcSNRO QO eQSNQKLO cK OMcSL_
LRSf dNLRSQdO LMQL NKWdaVR LNf R f QSjRSO Lc NKVNWQLR UMRK
LMRn RKLRSRV QKV dRbL LMR OMcSL_LRSf OLcSRO h �aWM LSQWRO
OMcadV QdOc NKWdaVR QeRSQ`R OLQLNOLNWO QXcaL LMR SRUQSVO
`RKRSQLRV Xn WcKWRPL NKOLQKWRO QKV LMcOR QWMNReRV UMRKRlRWaLNK` NKOLQKLNQLRV OjNddO h iMR fRWMQKNOf O SROPcKON_XdR bcS SRLSNReQd bScf RPNOcVNW f RfcSnT QKV LMR OLQLaO
cb SRLSNReRV LSQWRO cKWR LMRn QSR VRPcONLRV NK OMcSL_LRSf
fRfcSnT SRf QNK cPRK NOOaRO bcS baLaSR SRORQSWM h
_ q `vsy¤xw zs~ Ù Ø{u}¡
JK LMNO PQPRS T UR MQeR VROWSNXRV YZ[\]^ T Q KceRd QS_
WMNLRWLaSR bcS NKLRddN`RKL PMnONWQd Q`RKLO h ®aS QPPScQWMRfXcVNRO �eR VRON`K PSNKWNP dRO � LMQL WQLR`cSNkQLNcK MQOPSNf QWn ceRS PScX dRf OcdeNK` QKV RlRWaLNcK T RlRWaLNcKMQO PSNf QWn ceRS PScX dRf OcdeNK` T LcP_dReRd NKLRKLNcKOcSN`NKQLR U NLM NK LMR Q`RKL T NKLRddN`RKL XRMQeNcS NO NKMRS_RKLdn eQdaR VSNeRK T QKV SRUQSV NO WQdWadQLRV NKLRSKQddn
SQLMRS LMQK cSN`NKQLNK` NK LMR RKeNScKf RKL h iMROR NVRQOVNOLNK`aNOM caS LMRcSRLNWQd bSQf RUcSj bScf fcOL RQSdNRS
QSWMNLRWLaSRO bcS Wc`KNLNcK h
YZ[\]^ NKWdaVRO Q dcK`_LRSf fRfcSn bcS WcKWRPLO T

UMNWM QSR VR�KRV QO dc`NWQd WcK� aKWLNcKO cb cLMRS WcK_WRPLO T QKV QKcLMRS f RfcSn bcS OjNddO T UMNWM QSR VR�KRV
NK LRSf O cb WcKWRPLO QKV WcfPcKRKL OjNddO h iMR WcKWRPL
MNRSQSWMn OaPPcSLO Q SRWc`KNLNcK PSc WROO T UMNWM VRPcONLOWcKWRPL NKOLQKWRO NK OMcSL_LRSf fRfcSnT QKV SRUQSV WQd_
Wa dQLNcK T UMNWM QOOcWNQLRO QK QgRWLNeR OWcSR U NLM RQWM
NKOLQKWR h iMR QSWMNLRWLaSR QdOc NKWdaVRO VNOLNKWL fcV_
adRO bcS Kcf NKQLNK` T ORdRWLNK` T RlRWaLNK` T SRPQNSNK` T QKV
QXQKVcKNK` OjNdd NKOLQKWRO T RQWM cb UMNWM VSQU O cK LMR
RlPRWLRV eQdaR baKWLNcKO QOOc WNQLRV U NLM LMR `RKRSQdNkRVeRSONcKO cb LMcOR OjNddO NK dcK`_LRSf fRfcSnh

%ROPNLR LMR SRWRKL RlLRKONcKO UR MQeR VROWSNX RV T
YZ[\]^ SRf QNKO QK NffQLaSR QSWMNLRWLaSR SRdQLNeR Lc
bSQf RUcSjO dNjR �cQS QKV �@i_� h cUReRS T UR XRdNReR
LMQL NLO eQdaR_VSNeRK QPPScQWM Lc NKLRddN`RKL X RMQeNcS TQdcK` U NLM NLO cLMRS VNOLNKWLNeR bRQLaSRO T U Ndd OaPPcSL
baKWLNcKQdNLNRO LMQL QSR VNB WadL Lc QWMNReR NK LMROR fcSR
LSQVNLNcKQd QPPScQWMRO h oR McPR Lc VRfcKOLSQLR LMROR
QX NdNL NRO NK caS baLaSR UcSj cK YZ[\]^ Q`RKLO bcS VSNe NK`QKV cLMRS PMnONWQd Vcf QNKO h
a y}sv5 ¤ w~ Ø st¡
iMNO SRORQSWM UQO baKVRV NK PQSL Xn b SQKL �@@_�_ ����
bScf ���� �fRO �RORQSWM @RKLRS LMSca`M LMR JKLRddN_
`RKL �nOLRf O ñSc`SQf h oR LMQKj �LRPMQKNR �Q`R QKV
% QeNV �NWMcdQO bcS RlLRKVRV VNOWaOONcKO LMQL dRV Lc f QKn
cb LMR NVRQO NK LMNO PQPRS h
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Ù ¥ u sy ¡
�KVRSOcK T d h � h ����¬� h e� � ���� �������� �² ��������� h

@QfXSNV`R T ½� � QSeQSV ^KNeRSONLn ñSROO h
�KVRSOcK T d h � h ����¬� h f �¶�· �² �� � ° ��¼ h  NddOVQdR T�d � �QUSRKWR ïSdXQaf h
¸cKQOOc T � h ñhT ð NSXnT � h d hT bQL T ï hT XcSLRKjQfP T % hT
½ NddRS T % hT � �dQWj T ½ h ������ h ïlPRSNRKWRO U NLM QK
QSWMNLRWLaSR bcS NKLRddN`RKL T SRQWLNeR Q`RKLO h g�����¶�² h¹´ ���° ����¶ ��¼ e� ��������¶ i ���j ���¶ º���¶ ¶�� �� �� T
k T �¬���Ô� h

%cndR T d h ������ h � LSaLM f QNKLRKQKWR OnOLRf h i ���j ���¶º���¶ ¶�� ���� T lm T �¬ ����� h
ðRN`RKXQaf T ï h � h ����¬� h iMR ONfadQLNcK cb eRSXQd
dRQSKNK` XRMQeNcS h JK ï h � h ðRN`RKXQaf � d h ðRdVfQK
�ïVO h� T n�°´ ����· ��¼ �� ���� � h �RU ocSj � ½ Wb SQU_
 Ndd h

ð NOMRS T % h  h ������ h XKcU dRV`R QW�aNONLNcK eNQ NKWSR_
fRKLQd WcKWRPLaQd Wda OLRSNK` h p ��� �� � q������� T m T
�¬�� ��� h

ðcS`nT @ h � h ������ h �RLR � � bQOL Qd`cSNLMf bcS LMR f QKn
PQLLRSKrfQKn cX� RWL PQLLRSK fQLWM PScXdRf h i ���j Ó���¶ º� ��¶ ¶�� �� �� T lk T ���¬� h

cUQSV T � h � h ����� � h iMR bcaKVQLNcKO cb VRWNONcK QKQd_
nONO h ºhhh e���·������· �� s±·��°·t s ������t ��¼
n±µ�������· T u T � ������ h

JXQ T b h � h ������ h � MRaSNOLNW QPPScQWM Lc LMR VNOWceRSn
cb f QWSc_cP RSQLcSO h p ��� ��� q������� T v T ��Ô�¬ �� h

JWMNOR T � hT �MQPNSc T % h b hT � �QK`dRnT ñh ������ h �RQSK_NK` MNRSQSWMNWQd OjNddO bScf cXORSeQLNcK h ¯ �����¼��� · �²
�� � w �² �� º�����������¶ n��² ������ �� x �·�����± s ��Ó
�� �� �PP h �Ñ���Ô� � h �aXRWj T bRSf QKn � �PSNK`RS h

X QRdX dNK` T � h ñh ����¬� h  NRSQSWMNWQd dRQSKNK` NK OLc WMQO_LNW VcfQNKO � ñSRdNf NKQSn SROadLO h ¯ �����¼���· �² �� �
e���� º�����������¶ n��² ������ �� p ��� ��� q��������PP h ���� ��¬� h �fMRSOL T ½� h

�QNSV T d h ï hT �RURdd T � hT � �cORKXdccf T ñh � h ������ h
�cQS � �K QSWMNLRWLaSR bcS `RKRSQd NKLRddN`RKWR h i ���j Ó���¶ º� ��¶ ¶�� �� �� T vv T ���Ñ h

�QK`dRnT ñh ������ h �RQSKNK` Lc ORKOR ORdRWLNeRdn NK
PMnONWQd Vcf QNKO h ¯ �����¼��� · �² �� � w ��·� º������Ó
�����¶ n��² ������ �� i�����° ��· i� ���· �PP h � ���
��� � h ½ QSNKQ VRd �RnT @� � �@½ ñSROO h

�QK`dRnT ñhT ½ WXaONWj T X h ¸ hT � ddRK T d h � hT JXQ T o h ð hT
� iMcfPOcK T X h ���� �� h � VRON`K bcS LMR YZ[\]^
QSWMNLRWLaSR h sºyife z �¶ ¶���� T m T ��Ñ� ��� h

�QK`dRnT ñhT iMcfPOcK T X hT JXQ T o h ð hT bRKKQSN T d hT �
�ddRK T d h � h ������ h i� ����� ����¼ ��������� ���� ����Ó
���� ² �� ������° ��· �� ���· �iRWMKNWQd �RPcSL ��� ��� hJSeNKR � ^KNeRSONLn cb @QdNbcSKNQ T %RPQSLf RKL cb JKbcS_
f QLNcK � @cfPaLRS �WNRKWR h

�RXcU NLk T ½ h ������ h ïlPRSNf RKLO U NLM NKWSRfRKLQd WcK_
WRPL bcSf QLNcK � ����� h p ��� ��� q������� T m T ��¬��¬� h

½ NKLcK T � h � h ������ h {aQKLNLQLNeR SROa dLO WcKWRSKNK`LMR aLNdNLn cb RlPdQKQLNcK_XQORV dRQSKNK` h i ���j ���¶ º�Ó
��¶ ¶�� �� �� T u m T ¬�¬�¬� �h

�QSVN T % hT � ¸SQWMfQK T � h d h ������ h �K NKLScVaWLNcK
Lc VROWSNPLNcK dc`NWO h JK ð h ¸QQVRS RL Qd h �ïVO h� T x �Ó
·���´ ���� ¶�� �� � ��¼µ��» h @QfXSNV`R � @QfXSNV`R ^KN_eRSONLn ñSROO h

�RWMRO T � hT �QK`dRnT ñhT � X dQMS T % h ������ h �RQSKNK` TVReRdcPf RKL T QKV PScVaWLNcK OnOLRf O h JK % h X dQMS T
ñh �QK`dRnT � � h �RWMRO �ïVO h� T ¯ ��¼������ ·±·��°
°�¼�¶· �² ¶���� ��� ��¼ ¼���¶�´° ���h @QfXSNV`R T ½� �½ Ji ñSROO h

�RURdd T � h ����¬� h oca WQK mL PdQn �� �aROLNcKO U NLM KQ_LaSR QKV U NK � ñSc� RWLNeR WcffRKLO cK LMR PQPRSO cb
LMNO OnfPcONaf h JK o h b h @MQOR �ïV h� T Ò�·��¶ ��² ��Ó
° ����� ´ ����··��� �RU ocSj � � WQVRf NW ñSROO h

�RURdd T � hT �MQU T d h @ hT � �NfcK T  h � h ������ h �RPcSL
cK Q `RKRSQd PScXdRf _OcdeNK` PSc`SQf bcS Q WcfPaLRS h
º�² ��° ����� ¯ ����··��� | ¯ �����¼���· �² �� � º������Ó
�����¶ n��² ������ �� º�² ��° ����� ¯ ����··��� �PP h �Ô����Ñ� h ^�ï�@® caOR T ñQSNO h

�` T  h i hT � ½ccKRnT � h d h ������ h �XVaWLNeR PdQK
SRWc`KNLNcK QKV VNQ`KcONO � � WcfPSRMRKONeR RfPNSNWQd
NKeROLN`QLNcK h ¯ �����¼��� · �² �� � e� ��¼ º�����������¶
n��² ������ �� ¯ �����´ ¶�· �² } ��Õ ¶�¼� � f �´ ��·����Ó
���� ��¼ f ��·����� �PP h Ñ���Ô�� � h �QK ½ QLRc T @� �
½cS`QK X QabfQKK h

� NdOOcK T � h ����Ñ� h iRdRcSRQWLNeR PSc`SQf O bcS Q`RKLWcKLScd h g�����¶ �² i ���j ���¶ º���¶ ¶�� ���� f �·����� T
l T �¬�� �Ô� h

ñQSS T � hT � �aOORdd T � h ������ h �RNKbcSWRf RKL dRQSK_
NK` U NLM MNRSQSWM NRO cb f QWMNKRO h i¼�����· �� ~ ����¶º�² ��° ����� ¯ ����··��� s±·��°· l� �PP h ��Ñ¬� ��Ñ�� h
@QfXSNV`R T ½� � ½ Ji ñSROO h

�WMcPPRSO T ½ h ������ h ^KNeRSOQd PdQKO bcS SRQWLNeR
ScXcLO NK aKPSRVNWLQXdR RKeNScKfRKLO h ¯ �����¼���· �²
�� � e���� º�����������¶ g���� n��² ������ �� i ���j ���¶º���¶ ¶�� ���� �PP h ��¬�� ��Ñ� � h ½ NdQK T JLQdn � ½cS`QK
X Qabf QKK h

�MQPNSc T % hT � �QK`dRnT ñh ������ h @cKLScddNK` PMnON_
WQd Q`RKLO LMSca`M SRQWLNeR dc`NW PSc`SQff NK` h ¯ ��Ó���¼���· �² �� � e� ��¼ º�����������¶ n��² ���� �� �� i�Ó
����° ��· i� ���· �PP h ¬���¬��� h �RQLLdR � �@½ ñSROO h

�MQPNSc T % hT � �QK`dRnT ñh ������ h �RPQSQLNK` OjNddO bScfPSRbRSRKWR � ^ ONK` dRQSKNK` Lc PSc`SQf Xn SRUQSV h ¯ ��Ó���¼���· �² �� � ~ ��������� º�����������¶ n��² �������� p ��� �� � q������� �PP h Ô���Ô��� h �nVKRn � ½ cS_
`QK X QabfQKK h

�MQPNSc T % hT �QK`dRnT ñhT � �MQWMLRS T � h ���� �� h ^ ONK`
XQWj`ScaKV jKcU dRV`R Lc OP RRV SRNKbcSWRf RKL dRQSK_
NK` NK PMnONWQd Q`RKLO h ¯ �����¼���· �² �� � w �² �� º�Ó
����������¶ n��² ���� �� �� i�����° ��· i� ���· �PP h
�ÔÑ��� �� h ½cKLSRQd � �@½ ñSROO h

�aK T � hT ½ RSSNdd T ï hT � ñRLRSOcK T i h ���� �� h ðScf Nf_
PdNWNL OjNddO Lc RlP dNWNL jKcU dRV`R � � XcLLcf_aP fcVRd
cb OjNdd dRQSKNK` h n�������� s ���� �� T m� T ��¬� �ÑÑ h

RQK�RMK T X h ������ h p ��¼ µ��· | e� � ���� ��· �² ´ ����Ó
¼���¶ ° �·�����´ ����· h @QfXSNV`R T ½� � ½ Ji ñSROO h

oQLjNKO T @ hT � % QnQK T ñh ������ h { _dRQSKNK` h p ��� ���
q������� T � T ������� h
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iQXdR �� YZ[\]^ WcKWRPLO bcS LMR MN`MUQn VSNeNK` Vc_f QNK T cf NLLNK` LMR �ô÷�óôú QKV ��÷û��ý ü �RdVO aORV Lc
WcfPaLR SRUQSV h RQSNQX dRO OLQSL U NLM LMR OnfXcd ! QKV
KafRSNW WcKWRPLO QSR f QSjRV U NLM LMR OnfXcd ø h
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