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GHIJIKLMJHHNJIMOPJLIHQJRSTMOINUTMNOMTPJVOQIMLPTWVTSTHOSVJRJXYOZT[TPUO\MORRQ]OOYML[HLM[O^=YMONLVQLN_^P

HOHILNL`[JRLVVTSTNTVOITMOVSJHTHITQVOQYJ]OLVIJHUO\MORRQ]OL^YML[HLM[O^�aML[RTWLVbTNYRLbH ZVJcON_dYTbJZJIL1

RL^=TIMJWJefO^[OVJNOb`OZNLVLVOQ HTHITQVOQYJ]OLVIJYMOVJHI`YRLVOOUO\MORRQ]OOYML[HLM[O^ H]LRKeYTP_gLVOQ

XUULbIOPVTHIOP_QPRLVOQ XYOZT[TPUO\MORRQ]OOYML[HLM[O^��RQNTVOITMOVSJ XUULbIOPVTHIORLcLVOQYML[RJSJLIHQ SOH1

ITSMJNNJ[OVJNObOMJHYML[LRLVOQcJHITI_XYOZT[TPUO\MORRQ]OOYML[HLM[O^YTYMT[TRWOILRKVTHIO�
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hO\MORRQ]OQYML[HLM[O^�ha�iT[VTOZHLMKLZV_dVJM`1
gLVO^MOINJHLM[]J=P_Z_PJefLLOZNLVLVOLSLNT[OVJNObOO
HLM[LcV`eVL[THIJITcVTHIK��JM`gLVOQMOINJHLM[]JYMOha
YMTQPRQeIHQPPO[LIMLYLIJVOQiMOINOcV_dHTbMJfLVO^N_1
gLcVT^IbJVOYML[HLM[OQ HcJHITIT^TI�A�[T2��`[+NOVi
RO\TPPO[LNLM]JVOQTI[LRKV_dSM`YYN_gLcV_dPTRTbTVH
cJHITIT^[T���`[+NOV�aMT[TRWOILRKV_LYMOHI`Y_ha`PL1
ROcOPJeIMOHbIMTN\TT\MJZTPJVOQPYML[HLM[OQd=OgLNOcLH1
bTSTOVH`RKIJ�

>JVVQQ[OJSVTHIObJhaT\LHYLcOPJLIPTZNTWVTHIKbTVI1
MTROMTPJIKHTHITQVOLZ[TMTPKQYJ]OLVIJ=YTZPTRQLIYT[T\MJIK
XUULbIOPV`eIJbIOb`RLcLVOQ ZJ\TRLPJVOQONL[O]OVHbTST
HTYMTPTW[LVOQYJ]OLVIJHha=HVOWJLIMOHbHNLMIO j�k�aT1
XITN`MJZMJ\TIbJOVHIM`NLVIJRKV_dHML[HIP[OJSVTHIObOha
H]LRKeYTP_gLVOQXUULbIOPVTHIOT\VJM`WLVOQXYOZT[TPha
OSMJLIPJWV`eMTRKPNL[O]OVHbTNYMO\TMTHIMTLVOO�

�LRKMJ\TI_iMJZMJ\TIbJNLIT[JOJRSTMOINJ�#1�'#$NT1
VOITMOVSJ OUTMNOMTPJVOQ IMLPTWVTST HOSVJRJ XYOZT[TP
ha�

�RQ[THIOWLVOQYTHIJPRLVVT^]LROVLT\dT[ONTMLgOIK
HRL[`efOLZJ[JcOF

��hTMNOMTPJVOLbTNYRLbHJYTbJZJILRL^= dJMJbILMOZ`e1
fOdMJZPOIOLha�

��>JZMJ\TIb`NT[OUO]OMTPJVVTSTJRSTMOINJIMLPTWVT^
HOSVJROZJ]OOXYOZT[TPha`YJ]OLVIJVJTHVTPLOHYTRKZTPJ1
VOQbTNYRLbHJYTbJZJILRL^�

��lbHYLMONLVIJRKV`eJYMT\J]OeMJZMJ\TIJVVTSTJRST1
MOINJIMLPTWVT^HOSVJROZJ]OOXYOZT[TPha�

�ZPLHIVT=cITYMOha=bJbYMJPORT=`PLROcOPJLIHQPJMOJ1
\LRKVTHIKHLM[LcVTSTMOINJ�G	>�=I�L�ONLLINLHITVLHIJ\ORK1

VTHIKcJHITI_HLM[LcV_dHTbMJfLVO^ �m		�=VJXRLbIMTbJM1
[OTSMJUOcLHbTNHOSVJRL �l
n1HOSVJR� BB= BBB=/�=/�O !/C1
TIPL[LVO^PNLHIT�1PTRVT\VJM`WOPJeIHQ%1PTRV_MJZROcVT^
JNYROI`[_OUTMN_=bTITM_LT\`HRTPRLV_dJTIOcVT^SLVL1
MJ]OL^ONY`RKHTPT\RJHIOYML[HLM[O^�
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aLMP_NYMOZVJbTN= dJMJbILMOZ`efONVJMJHIJVOLha=
QPRQLIHQ`PLROcLVOLG	>�	`fLHIP`eIMJZROcV_LJRSTMOIN_
bRJHHOUObJ]OO XYOZT[TPhaOVTMNJRKV_d HOV`HTP_dMOI1
NTP��RQT]LVbOVLMLS`RQMVTHIOCC1OVILMPJRTPOHYTRKZ`eI1
HQMJZROcV_LNLIT[_�aMOOHYTRKZTPJVOONJMbTPHbTSTYMT1
]LHHJTgO\bObRJHHOUObJ]OOVLMLS`RQMVTHIOCC1OVILMPJRTP
VLYMLP_gJeIMJJ �=�o j�k�aMOOHYTRKZTPJVOOILHITP
TR1
NTSTMTPJ1	NOMVTPJOT]LVbLbTXUUO]OLVITPPJMOJ]OOTgO\1
bObRJHHOUObJ]OOVLYMLP_gJeIMJJ0=�2oj�k��ZPLHIV_NL1
IT[_VJTHVTPLJVJROZJHYLbIMTSMJNN_OXVIMTYOOCC1OVILM1
PJRTPj2k=jAk�p[VJbTPHLXIONLIT[_T\RJ[JeIH`fLHIPLVV_N
VL[THIJIbTNiVLPTZNTWVTHIKeT\VJM`WLVOQbTMTIbOd XYO1
ZT[TPhaHYMT[TRWOILRKVTHIKeNLVLL��H=IJbbJbPVOdOH1
YTRKZ`eIHQTbVJT\MJ\TIbOl
n1HOSVJRJTI�[T�NOV�

GITMT^YMOZVJbVJMJHIJVOQhaiYTQPRLVOL dJTIOcV_d
VOZbTJNYROI`[V_d %1PTRVVJl
nPVLbTITM_dTIPL[LVOQdO
TIH`IHIPOL�1PTRVPTPHLdTIPL[LVOQl
n�qOMTbTOHYTRKZ`L1
N_NNLIT[TNP_QPRLVOQPl
n1HOSVJRL%1PTRVQPRQLIHQHYLbI1
MJRKV_^JVJROZ HOSVJRJYML[HLM[VT^ JbIOPVTHIO= bTITM_^
UTMNOM`LIHQY`ILN`[JRLVOQrC;E1bTNYRLbHTPOZl
n1HOS1
VJRJj0k�aMOha%1PTRV_YTQPRQeIHQYTPHLN`bJM[OT]ObR`=
YTXITN`[RQ P_[LRLVOQ %1PTRVOZl
n1HOSVJRJVLT\dT[ONT
OHYTRKZTPJIKVJbTYRLVOLrC;E1bTNYRLbHTP=JZJILNP_cOIJ1
VOL `HML[VLVVTSTrC;E1bTNYRLbHJOZ ILb`fLSTbTNYRLbHJ�
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�RQ P_[LRLVOQ %1PTRVVLT\dT[ONTTH`fLHIPOIK HRL[`efOL
YMLT\MJZTPJVOQF
• XIJY��iYML[PJMOILRKVJQUORKIMJ]OQl
n1HOSVJRJ=`H1

IMJVLVOLYTNLdO[ML^UJOZTROVOO=HSRJWOPJVOLHOSVJRTPs
• XIJY�� i P_[LRLVOL dJMJbILMV_d ITcLbl
n1HOSVJRJ=

P_[LRLVOLC1Z`\]TPl
n1HOSVJRJ=SMJVO]rC;1bTNYRLbHJ
ObTV]JE1PTRV_s

• XIJY��ibRJHILMOZJ]OQrC;E1bTNYRLbHTPYTUTMNJN=
P_[LRLVOLbRJHILMTPirC;E1bTNYRLbHMJZROcVT^UTMN_=
PITNcOHRLYMOJMOINOQds

• XIJY�2iP_cOHRLVOL`HML[VLVVTSTrC;E1bTNYRLbHJYT
bJW[TN`bRJHILM`OUTMNOMTPJVOLTHIJITcVTST HOSVJRJ
��$�'&�!� �'(#!��Y`ILNP_cOIJVOQOZILb`fLSTl
n1HOSVJ1
RJ`HML[VLVVTSTrC;E1bTNYRLbHJ�
�JNO\_ROYMTPL[LV_MJZMJ\TIbJOOHHRL[TPJVOLJRSTMOI1

NJP_QPRLVOQ%1PTRVVJTHVTPLP_cOHRLVOQHYLbIMJRKVT^YRTI1
VTHIONTfVTHIO �	a��YTNLIT[`tXRcJ��HYTRKZTPJRTHK
\_HIMTLYMLT\MJZTPJVOLh`MKL �uah�YT ��@�[OHbMLIV_N
TIHcLIJN=A�o1VTLYLMLbM_IOLHTHL[VOdTbTVOHSRJWOPJefLL
TbVT�XNNOVSJ��RQOHHRL[TPJVOQ	a�YML[HLM[VT^JbIOP1
VTHIO P VTMNL O YMOha OHYTRKZTPJROHK \JZ_ [JVV_d
8BE1-Bv,36!"!)!�$��J#'���NYML[HIJPRLV_IOYOcV_L	a�
YML[HLM[VT^JbIOPVTHIO�

aMOhaVJ\Re[JLIHQ[TNOVJVIVJQcJHITIJ	a�YML[HLM[1
VT^JbIOPVTHIOP[OJYJZTVL2�����n]��RQVTMNJRKVTST HO1
V`HTPTSTMOINJYT	a�VLRKZQ`IPLMW[JIKTVJROcOO[TNO1
VJVIVT^ cJHITI_= TV QPRQLIHQgOMTbTYTRTHV_N�pIROcOL
	a�[RQVTMNJRKVTST HOV`HTPTST PTZ\`W[LVOQOYMOha
NTWVTT\wQHVOIKILN=cITPVTMNLYTHRL`[JRLVOQrC;E1bTN1
YRLbHTPTHIJITcV_^HOSVJRHTHITOIOZ`ZbOd�1PTRV=JYMOha
THIJITcV_^HOSVJRPbRecJLIPHL\QHTHIJPRQef`eHcJHITIT^
NLM]JVOQYML[HLM[O^P[OJYJZTVL�A�������`[+NOV�

�VJROZHYLbIMJNTfVTHIOTHIJITcVTSTHOSVJRJ[RQP_QP1
RLVOQXYOZT[TPhaVLPHLS[JT\LHYLcOPJLIIML\`LN_^`MTPLVK
XUULbIOPVTHIOMLZ`RKIJIJ= IJbbJbVJUTVLVOZbTJNYROI`[1
VT^YML[HLM[VT^ JbIOPVTHIO PHLS[J YMOH`IHIP`eIYTNLdO=
ONLeINLHITZVJcON_LNLIT[OcLHbOLYTSMLgVTHIOP_[LRLVOQ
dJMJbILMV_dITcLbObRJHILMOZJ]OOrC;E1bTNYRLbHTP�tPL1
ROcLVOLMJZNLMJTbVJObTROcLHIPJbJM[OT]ObRTP[RQUTMNO1
MTPJVOQ`HML[VLVVTSTrC;E1bTNYRLbHJ`PLROcOPJLIITcVTHIK
T]LVbO`HML[VLVVTSTHOSVJRJ=T[VJbTHVOWJLIITcVTHIKT]LV1
bOSMJVO]rC;1bTNYRLbHJObTV]JE1PTRV_OZ1ZJVLHIJ\ORK1
VTHIOHLM[LcVTSTMOINJ�	VOWLVOLMJZNLMJTbVJYMOPT[OIb
YTSMLgVTHIQNT]LVbO`HML[VLVVTSTrC;E1bTNYRLbHJO	a�=
cITVLSJIOPVTHbJZ_PJLIHQVJ[THITPLMVTHIOP_QPRLVOQXYO1
ZT[TPha�lIOOHHRL[TPJVOQYTbJZJRO= cIT[RQYTP_gLVOQ
[THITPLMVTHIOP_QPRLVOQ XYOZT[TPhaVLT\dT[ONTOHYTRK1
ZTPJIK VLHbTRKbT [OJSVTHIOcLHbO ZVJcON_d YTbJZJILRL^
��xa��
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G]LRQdYTP_gLVOQITcVTHIOO[THITPLMVTHIOP_QPRLVOQ
XYOZT[TPhaVJNOYML[RTWLVNT[OUO]OMTPJVV_^JRSTMOIN=
bTITM_^`cOI_PJLIVLITRKbTYTP_gLVOLG	>OYTQPRLVOL
%1PTRVPNLHIT�1PTRV_=VTO[TYTRVOILRKV_LYMOZVJbOha�
�ZPLHIVT=cIThaT\`HRTPRLVJVJM`gLVOLNYLML[JcOPTZ\`W1
[LVOQTIHOV`HTPTST`ZRJbJIMOTPLVIMOb`RQMVTN``ZR`OYT1
QPRLVOLNNVTWLHIPLVV_d TcJSTP PTZ\`W[LVOQ PNOTbJM[L
YML[HLM[OQ�lITVJM`gLVOLPZVJcOILRKVT^HILYLVOT\`HRTP1
ROPJLI PJMOJ\LRKVTHIK Er1HLSNLVIJ� >JZMJ\TIJVV_^VJNO
NT[OUO]OMTPJVV_^JRSTMOIN`cOI_PJLIOZNLVLVOL]LRTST
MQ[JYTbJZJILRL^j�kFMJZNJdG	>O��=HML[VLLZVJcLVOLG	�
��H�
�=[OHYLMHOeG	>O����OPJMOJ\LRKVTHIKEr1HLSNLV1
ITPP
J��= YML[`HNJIMOPJLI OHbRecLVOL MJZROcV_d PO[TP
JMOINO^= VL HPQZJVV_d Hha �XbHIMJHOHITR_= YML[HLM[V_L
XbHIMJHOHITR_=\OSLNOVOO=IMOSLNOVOO=b`YRLI_OIMOYRLI_��
�RQP_QPRLVOQbTMTIbOdXYOZT[TPha[RQT\MJ\TIbOOJVJ1
ROZJl
n1HOSVJRJOHYTRKZTPJRTHK HbTRKZQfLLTbVTYMT[TR1
WOILRKVTHIKe��H�

aMOMJZPOIOOXYOZT[TPha`PLROcOPJeIHQZVJcLVOQG	>
�O��OO�����PPO[`VLHIJ\ORKVTHIOm		�aTMTSTP_LZVJcL1
VOQG	>TYML[LRQeIHQ XNYOMOcLHbOTIVTHOILRKVTYML[`HIJ1
VTPRLVV_dZVJcLVO^=HTTIPLIHIPLVVT��O0�NH�

GVTMNLVJl
n1HOSVJRLYMOH`IHIP`eI�1PTRV_=YMT[TR1
WOILRKVTHIK�C1HLSNLVITPTI]ObRJb]ObR`YMJbIOcLHbOVL
NLVQLIHQ=PHPQZOHcLNONLLINLHITP_HTbJQbTMMLRQ]OQNLW1
[`Er1HLSNLVIJNObJM[OT]ObRTP�aMOha%1PTRV_YTQPRQeI1
HQYTPHLN`bJM[OT]ObR`=P ITNcOHRLOVJEr1HLSNLVIL=YT1
XITN`bTMMLRQ]OQNLW[`Er1HLSNLVIJNOHVOWJLIHQ�

p]LVb`YMT[TRWOILRKVTHIOEr1HLSNLVITPT\_cVTTH`fL1
HIPRQeIYTITcbJNYLMLHLcLVOQJ[JYIOPVT^YMQNT^ROVOOH
Er1HLSNLVITN j�kOROHOHYTRKZTPJVOLNPL^RLI1XVIMTYOO[RQ
P_QPRLVOQYMOH`IHIPOQ%1PTRVVJEr1HLSNLVIJdj@k�p[VJbTXIO
NLIT[_VLYMONLVON_YMOVJROcOOZVJcOILRKV_dYTNTfVTH1
IOYTNLdVJUTVLVOZbTJNYROI`[VT^YML[HLM[VT^JbIOPVTH1
IO�

GMJZMJ\TIJVVTNJRSTMOINLT]LVOPJLIHQVTMNOMTPJVVTL
LPbRO[TPTMJHHITQVOLNLW[`Er1HLSNLVIJNObJM[OT]ObRTPF

,
j

j

TQ TQ
De

TQ

−
=

S[L TQ iHML[VQQYMT[TRWOILRKVTHIKEr1HLSNLVIJPHbTRKZQ1
fLNTbVL���H�sQRSiYMT[TRWOILRKVTHIKS1STEr1HLSNLVIJ�

aML[RJSJLN_^YT[dT[YTZPTRQLIHVOZOIKPROQVOLYTNLdVJ
XUULbIOPVTHIKP_QPRLVOQYMOH`IHIPOQ %1PTRVVJEr1HLSNLV1
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IJdZJHcLIYML[RTWLVVT^VTMNOMTPbO�GVTMNLEr1HLSNLVI_
bTMMLROM`eI=JYTbJZJILRK��H`fLHIPLVVTNLVKgLL[OVO]_�
aMOhaYTbJZJILRK��PTZMJHIJLI�xJ[J[ONYTMTSTPTLZVJcL1
VOL�-MJPV_N�=�OTYML[LRONPJMOJ\LRKVTHIKP
J��F

.eD D

B

N
VarDe

N

≥= �

tHRTPOLP
J��≥�=ATIMJWJLIUJbIVJMJHIJVOQdJTIOcVTH1
IO%1PTRVVJEr1HLSNLVIJdsT�ibTROcLHIPTbJM[OT]ObRTPYTH1
RLOHbRecLVOQJMOINO^�

G MJZMJ\TIJVVTN JRSTMOINL P_QPRLVOQ XYOZT[TPha
YTHRL[TPJILRKVTT]LVOPJeIHQm		=MJZNJdG	>O��= HML[1
VLLZVJcLVOLG	���H�
�=[OHYLMHOQG	>O����OPJMOJ\LRK1
VTHIKEr1HLSNLVITPP
J��=OHbRecJeIHQOZJVJROZJPO[_JMOI1
NO^=VLHPQZJVV_dHha=ObJM[OTHT\_IOLPTHYMOVONJLIHQbJb
XYOZT[ha=LHROPHLYLMLcOHRLVV_L[OJSVTHIOcLHbOZVJcON_L
YTbJZJILROYMLP_gJeIYTMTSTP_LZVJcLVOQ�	IM`bI`MJNT[O1
UO]OMTPJVVTSTJRSTMOINJYTbJZJVJVJ#'���U�

�RSTMOINT\LHYLcOPJLIUTMNOMTPJVOLHbTRKZQfLSTTbVJ=
OHbRecLVOLJMOINO^=VLHPQZJVV_dHha=T]LVb`G	>=O=PHR`1
cJLYMLP_gLVOQYTMTSJ= `HIJVJPROPJLNTST[RQYJ]OLVIJOV1
[OPO[`JRKVT=TH`fLHIPRQLIHQT]LVbJPJMOJ\LRKVTHIOEr1HLS1

�����6��7���������"���	����8��!�����9:

NLVIJ�aMOYMLP_gLVOOYTMTSJP
J��≥ �=ATH`fLHIPRQeIHQ
UObHJ]OQPMLNLVOVJHI`YRLVOQOT]LVbJYMT[TRWOILRKVTHIO
XYOZT[Jha�GHQOVUTMNJ]OQTILb`fLNXYOZT[LhaUObHO1
M`LIHQVJHLMPLMLNL[O]OVHbTST`cMLW[LVOQ�	yt�=UTMNOM`1
LIHQSOHITSMJNNJMJHYML[LRLVOQYMT[TRWOILRKVTHIOXYOZT[TP
ha=VJYMONLMZJYTHRL[VOLH`IbO=bTITMJQP_HPLcOPJLIHQVJ
UTVL SOHITSMJNN ZJYML[_[`fOLYLMOT[_PMLNLVO�	OSVJR
IMLPTSOT HTHITQVOOYJ]OLVIJ PMJcYTR`cJLIRO\TP HR`cJL
`PLROcLVOQcJHITI_VJHI`YRLVOQXYOZT[TPha=RO\TYMOVJ1
HI`YRLVOOXYOZT[Jha\TRKgT^YMT[TRWOILRKVTHIO�aTMT1
STP_L̀ MTPVOcJHITI_OYMT[TRWOILRKVTHIO=YMObTITM_dUTM1
NOM`LIHQHOSVJRIMLPTSO=ZJ[JeIHQRLcJfONPMJcTNH`cLITN
OV[OPO[`JRKV_dTHT\LVVTHIL^VJM`gLVOQMOINJHLM[]JYJ]O1
LVIJ�aMOVJHI`YRLVOOTcLML[VTSTXYOZT[JhaPMJc=TH`fL1
HIPRQefO^VJ\Re[LVOL\TRKVTST= YTR`cJLIVJ HPT^ HNJMI1
UTVTYLMJIOPV`eOVUTMNJ]OeT HTHITQVOOYJ]OLVIJ= PML1
NLVOVJHI`YRLVOQ O YMT[TRWOILRKVTHIO ILb`fLST XYOZT[J
ha= SOHITSMJNN`MJHYML[LRLVOQYMT[TRWOILRKVTHIO XYOZT1
[TPha�

>JZMJ\TIJVV_^JRSTMOIN\_RYMTILHIOMTPJVHOHYTRKZT1
PJVOLN\JZ_[JVV_dHPLMOUO]OMTPJVV_NOZJYOHQNO8BE-Bv
,36!"!)!�$ O \JZ_[JVV_d�J]OTVJRKVTSTNL[O]OVHbTST



2� �������	
�������
��������������

OHHRL[TPJILRKHbTST]LVIMJON�G����RNJZTPJ�aMOP_QPRL1
VOO XYOZT[TPhaYTbJZJILRO c`PHIPOILRKVTHIOV�= HYL]O1
UOcVTHIOVWOITcVTHIO�XXHTHIJPOROHTTIPLIHIPLVVT@�=@A
O@2o�

aMTPL[LVV_LXbHYLMONLVIJRKV_LOHHRL[TPJVOQYTbJZJRO=
cITMJZMJ\TIJVV_^JRSTMOINYTZPTRQLIT\VJM`WOIKbTMTIbOL
XYOZT[_YMT[TRWOILRKVTHIKe��HOVLIML\`LI\TRKgTSTML1
H`MHJYJNQIOOYMTOZPT[OILRKVTHIOP_cOHROILRQ=cITYTZPT1
RQLIOHYTRKZTPJIKLSTPVTHON_dHOHILNJd`[JRLVVTSTNTVO1
ITMOVSJHTHITQVOQYJ]OLVIJHhaP�#1�'#$1MLWONL�

aJ]OLVI`HVJM`gLVOLNMOINJHLM[]JHJNTHITQILRKVTVL1
PTZNTWVT`HIJVTPOIKVJcJRTMJZPOIOQXYOZT[Jha��RQPMJ1
cJ=VJ\Re[JefLSTYJ]OLVIJ=OVUTMNJ]OQTPMLNLVOVJcJRJ
XYOZT[JhaOLSTYMT[TRWOILRKVTHIOONLLI\TRKgTL ZVJcL1
VOL��TVOITMOVS PMLNLVOVJcJRJ XYOZT[TPhaYTZPTRQLI
PMJc`P_QHVOIKYMOcOV_=YMTPT]OM`efOLXYOZT[_ha=JNT1
VOITMOVSYMT[TRWOILRKVTHIOXYOZT[TPhaYTZPTRQLIPMJc`
T]LVOIKXUULbIOPVTHIKOHYTRKZTPJVOQRLcL\VTSTPTZ[L^HIPOQ=
P_\MJIKIJbIOb`RLcLVOQbTVbMLIVTSTYJ]OLVIJ�GXIT^HPQZO
PMJZMJ\TIJVVTNJRSTMOINLP_QPRLVOQXYOZT[TPhaYML[`H1
NTIMLVJUObHJ]OQPMLNLVOVJHI`YRLVOQha=YMT[TRWOILRK1
VTHIOXYOZT[TPha=YTHIMTLVOLSOHITSMJNN_MJHYML[LRLVOQ
zcJHITIJXYOZT[TPhaiYMT[TRWOILRKVTHIKXYOZT[TP{�pIT1
\MJWLVOLIJbT^SOHITSMJNN_P[OVJNObLYTHNLfLVOeLLNJb1
HON`NJYTZPTRQLI PMJc`T]LVOIK XUULbIOPVTHIK RLcL\VTST
YMT]LHHJ�

�RQMLJROZJ]OOMJZMJ\TIJVVTST JRSTMOINJP�#1�'#$1ML1
WONLOHYTRKZ`LIHQHbTRKZQfLLTbVTYMT[TRWOILRKVTHIKe
��H�lITTbVTH[POSJLIHQ[OHbMLIVTHgJSTNY|�=�H=HTTIPLI1
HIP`efONNJbHONJRKVTN`ZVJcLVOeCC1OVILMPJRJ�aMOT\1
VJM`WLVOOXYOZT[TPhaYTbJW[_NY|�=�HILb`fLLZVJcL1
VOLYMT[TRWOILRKVTHIOXYOZT[TP�XZJJP_cOHRQLIHQYTUTMN`1
RLH`cLITNYML[_[`fLST��WJ�[�F

�
XZJJ

|�
WJ�[

}Y�

GHL�xaOPMLNQT]LVbO�xaT\VTPRQeIHQbJW[_L�=�HO
HTdMJVQeIHQPYJNQIOHNJMIUTVJYJ]OLVIJOROP\JZL;r~'"$
ZJVLbTITM_^YMTNLW`ITbPMLNLVO��JRLL�xaOSOHITSMJNNJ
MJHYML[LRLVOQzcJHITIJ XYOZT[TPhaiYMT[TRWOILRKVTHIK
XYOZT[TP{=SMJVO]_XYOZT[TPhaTIYMJPRQeIHQVJ	ytbJW1
[_L��NOV��JTHVTPLYTR`cLVVT^OVUTMNJ]OOVJ	ytTH`1
fLHIPRQLIHQJVJROZ[OVJNObOOZNLVLVOQHTHITQVOQYJ]OLVIJ
OMJZPOIOQha=YTR`cLVVJQOVUTMNJ]OQTYLMJIOPVTVJYMJP1
RQLIHQRLcJfLN`PMJc`�

!��	��

��G_QPRLVOL XYOZT[TPhaHOHYTRKZTPJVOLNITRKbTOV1
UTMNJ]OOTG	>=NTfVTHIO %1PTRVQPRQLIHQVL[THIJITcV_N
[RQT\LHYLcLVOQP_HTbT^ITcVTHIOO[THITPLMVTHIO`HIJVTP1
RLVOQbJM[OTHT\_IOQ�

���T[OUO]OMTPJVV_^JRSTMOINP_QPRLVOQXYOZT[TPha
[RQbRJHHOUObJ]OObJM[OTHT\_IOQ`cOI_PJLIbTNYRLbHYTbJ1
ZJILRL^l
n1HOSVJRJ=OZNLVLVOLbTITM_dT\`HRTPRLVTVJM`1
gLVOLNYMTPT[ONTHIOHOV`HTPTST`ZRJOHYTVIJVVT^SLVLMJ1
]OL^ONY`RKHTPPT\RJHIOYML[HLM[O^�

��GJMOJ\LRKVTHIKYMT[TRWOILRKVTHIOEr1HLSNLVIJONLLI
\TRKg`eZVJcONTHIK[RQP_QPRLVOQXYOZT[Jha=XITIYJMJ1
NLIM[TRWLVT]LVOPJIKHQYTHRLYMLP_gLVOQG	>ZJ[JVVTST
YTMTSJ�

2��RSTMOINP_QPRLVOQ XYOZT[TPha[TRWLVOHbRecJIK
OZJVJROZJMJZROcV_LPO[_JMOINO^=VLHPQZJVV_LHha�

A�hObHJ]OQPMLNLVOVJcJRJ XYOZT[TPhaO LSTYMT[TR1
WOILRKVTHIO=YTHIMTLVOLSOHITSMJNN_MJHYML[LRLVOQYMT[TR1
WOILRKVTHIOXYOZT[TPhaOLLJVJROZP[OVJNObLT\LHYLcO1
PJeIPTZNTWVTHIKRLcJfLN`PMJc`YTP_HOIK XUULbIOPVTHIK
RLcL\VTSTYMT]LHHJ=MJZMJ\TIJIKIJbIOb`RLcLVOQ�

���������	�
�������������	���������	�
��������	�������
�
�������
�����	������������
��� !�"�����������������
����������#����������
�$�����%��&�'()�*��+�**����*)��+�*+�'���

?@'�+���'0�# 01#3I

�� ?1�'*+&�<���,�)+�'23!�?�:�,�: !(�!�+�\�:��'�"#��OJSVTH1
IObJORLcLVOLUO\MORRQ]OOYML[HLM[O^�>LbTNLV[J]OO
>
p=G�p�O�		� +<""�F++� !�&'����+ �#"$#"+��'&$�'#$�+
3����:�����&%�

�� ���O]�����,��
JK�����,#$?.$"<�& %�� &$"$ "'#( !"�'!�
%')�'��!"'�#��'#(C1C '#"$�*!�� ++4�.��"$�� '#4!�&'���(��
�@���/������������1����

�� ���
����,�^�
��]�_�C�)��"&$"$ "'�#�%!"�'!�%')�'��!"'�#%��!
��#( "$�."$�$.�#'"��'#(���"$. ++4�.��"$�� '#4!�&'���(��
���A�/���������0�@10���

2� Q
	��	��`�,���
�����,�"�.!"' &$"$ "'�#�%!"�'!� %')�'��!"'�#
��'#("<$ �$%%' '$#"�%*!�'!"'�#!#&&$#�'"�<'�"�(�!.��%CC
!#&∆CC'#"$�*!��++8$&' !�!#&-'���(' !�7#('#$$�'#(!#&
4�.��"'#(������/����@��0����00210���

A� a�JZ		�� V�,��
��
JO�� ��Q�,� ��J	
���� �	� 
��,#!���'� �% "<$
&�#!.' � �%CC '#"$�*!� �$�'$� %�� "<$ &$"$ "'�# �% !"�'!�
%')�'��!"'�#$�'��&$�++4�.��"$��'#4!�&'���(���@@��/����2�
�����1���

0� V	J�O���,� V�J�H���� ;�!"'�"$.���!�rC;E  !# $��!"'�#
"$ <#'��$� %�� !#!���'� �% !"�'!� %')�'��!"'�# ++ B777E�!#��
-'�.$&�7#(������/���2����������A1����

�� ;71�!�b�E�,�$�" c�&�G�>�,�? "3�+& �\�<�	OHILNJ`[JRLV1
VTSTNTVOITMOVSJHLM[LcVTSTMOINJ[RQP_QPRLVOQXYOZT1
[TPUO\MORRQ]OOYML[HLM[O^++�L[O]OVHbJQILdVObJ������
���	���1���

�� �Z�d�,��
��T�,�R�
����� �	� 
��,#�*$�.$"<�& %�� �$!�1"'.$
!"�'!�%')�'��!"'�#&$"$ "'�#'#$�$ "�� !�&'�(�!.���'#(.��"'��$
�!�!.$"$��++,##!���%D�#'#*!�'*$7�$ "�� !�&'���(�����2�
/����@����������1��A�

@� ��O��
��_�,��
JX�
���,���X
J
����,����	
�_�_��!*$�$"$#"����
!�"�.!"' !���&$"$ "�$�'��&$��%!"�'!�%')�'��!"'�#%��.�'#(�$
�$!& $�$ "�� !�&'�(�!.� ++ 7#"����� ���A� /��� ���� @�
���0��@10�@@�

b+!7�E1�!�;71�!,

 �@'# !0,

G - #�>19 *�"+&'(�$�" c�&,

"/#�0�9!��! 1�,�@#+-���+#,

. &��� -�"#+4�A'+0�9!'(���'9��'�0�*,

? !�0/:�0�#A1#7��'4� 7+�1" #�0&�!!34

e���0#+0�9!'(���'4�1!'&�#�'0�0

BfDECF�'*��<�C��g�%5!+& �hf�!'! i,

7��?�/:�0�#A1#7,

�/H
��I� ]Z�OLH
���JZ

�����


