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HIJKJLM NOPQ RSOSTUVWX YPLS QSKZW[M S\]^[ _O`Jabc[M _SQaW def gQ^aW YW[ hijklhmX P YPLS n`JK[I
_O`Jabc[M J_\^T[` S\]^[ _SQaW d ee SQJKo e _`Jno Pm P pm q^LS[P Zo frrstrru lpoX J_\^T[` O^QX
TW q[I[` _SqQIYc`Vv _OWQ_UJw gQ^aW YW[ hJ_\^T[` O^QhmX P _SQaW Q^aW bTWQW[MVv bJKP[STW[`
YWQ[SKaUTMVv qTa^cK[`Vv q^LS[wX _S _SJSbqW[` x^QSJKUX LKW\Sb Q[W tforyotrtf _SQPa

X LKW\zvS [P q^LaPQI _`JWn[z _a[z nSVU qPJKb_bYW
gQ^aW YW[ hxPQPKWahmX

L q^nI\b [PqTP[znb{ 
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gQ^aW YW[ hq^nI\hm [P _SqWnLb _P\Vo Zo tt�st T LPKPJK\^a[`n NqWn` �TP�X P _S qLSS\QU[ST^[`
_SxPQPTLw [P SVv\P[b QSKZW[MVv TWOWY[MVv q^YnwX T�Q^T^ _SQaW bJKP[STW[` d t SQJKo e P d �
ijkl P _SQaW d e�� P d eu� SQJKo e P t J_\^T[`vS O^Qb E����AEC� YWQ[SK[z W[TU\S[nW[K^a[`
JKP[STUJLS{
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q vaWQUJLP TaUTw [P TcWVv[� QSKZW[z NJWL� xUTSK[`vS _\SJKOWQ`X LKW\z QSKZW[M S\]^[ v^Y`{

�� 1���ACA @��
 WOWY[z q^Yn�X LKW\z QSKZW[M S\]^[ v^Y` _SQaW d eru SQJKo � q^LS[P Zo tfustrre lpoX S
TSQ^Vv P S qnI[I [ILKW\MVv q^LS[w gTSQ[` q^LS[mX TW q[I[` _SqQIYc`Vv _OWQ_UJwX YJSb
q^nI\Wn QSKZW[�o
i^nI\ YW nSx[z bJLbKWZ[UK qP KIVvKS _SQn`[WL{
eo  JPLSTPV` qPO`qW[` pbQW bn`JKI[S QaW qSp\PqW[` T JUKbPZ[`n TML\WJW ¡ _O`aSvP Zo e L
v�Q\S]WSaS]UVLznb _SJSbqW[` ¡ q_\PVSTPKWa H]\o j^[ lKbQW[WVo
to HU[Un^a[` TJPLSTPV` _aSVvP qPO`qW[` pbQW tr nt gNQPY pbQW _\S JKPTWp[` SpYWLK bTWQW[
T l¢i L _STSaW[` q^nI\bmo
�o £WKW[Z[` SpYWn TJPLSTPV`vS qPO`qW[` pbQW fXe� n� gNQPY pbQW _\S JKPTWp[` SpYWLK
bTWQW[ T l¢i L _STSaW[` q^nI\bmo
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HIJKJLM NOPQ RSOSTUVWX SQpS\ TMJKPTpP P xUTSK[`vS _\SJKOWQ`X SpQ\xWa Q[W tforyotrtf x^QSJKX
LKW\Sb _SQPa ||;2<4}< 61/5003~1
/17�| =6�23~1 �<6=14<�:~1 ;280: ;=9</� ��D� ����� ���� =@A�� [P _SqWnLb _P\Vo Zo
tt�st T LPKPJK\^a[`n NqWn` �TP�o

Õ[W �roryotrtf p�aP xPQPKWaU qPJa^[P TMqTP L SQJK\P[I[` TPQ x^QSJKU ZoYo HÖR×se�Øu�strtfX
LKW\Sb Q[W rØorØotrtf xPQPKWa QS_a[Uao

ÙS_UJ q^nI\b{
£SQU[[M Qwn YW bn`JKI[ TW TqQ^aW[SJKU nU[o uX�� n SQ _SqWnLb _P\Vo Zo effsfX LoNo �TP� T SpVU
iPYWZSTX n`JK[` Z^JK �SqSYWQ� [P YUvbÚ nU[o �yXuy n SQ v\P[UVW J _SqWnLWn _P\Vo Zo tt�s�X LoNo
�TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ� [P q^_PQIÚ nU[o rXrr n SQ v\P[UVW J _SqWnLWn _P\Vo
Zo tt�seX LoNo �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ� [P JWTW\b gl  \Sv QSnb aWx` [P KzKS
v\P[UVUmÚ nU[o �tXrr n SQ _SqWnLb _P\Vo Zo tryseX LoNo �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�
[P TMVvSQIo

�\�Kz _P\LSTPV` JK^[` JW JLaPQWn YW bn`JKI[S TW TqQ^aW[SJKU nU[o tXrr n SQ ÛPJ^Q� [PT\xW[zvS
\SQU[[zvS QSnb [P _SqWnLb _P\Vo Zo tt�stX LoNo �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�o
�\�Kz _P\LSTPV` JK^[` YW bn`JKI[S TW TqQ^aW[SJKU yXr� n SQ _SqWnLb _P\Vo Zo effsfX LoNo �TP� T
SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ� [P YUvbÚ nU[o ttX�r n SQ _SqWnLb _P\Vo Zo tryseX LoNo �TP� T
SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ� [P TMVvSQI P nU[o rXyt n SQ _SqWnLb _P\Vo Zo tt�seX LoNo
�TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�o

×_I\[^ qWÜ YW [PT\xW[P LSanS [P YUx[` v\P[UVU J _SqWnLWn _P\Vo Zo effsfX LoNo �TP� T SpVU
iPYWZSTX n`JK[` Z^JK �SqSYWQ� P TWQW _OU q^_PQ[` v\P[I \Pn_� TWQSbV` SQ v\P[UVW _SqWnLb [P
YUvb LW L\�Kznb _P\LSTPV`nb JK^[` P JLaPQbo

Ön`JKI[` _O`_SYWL TSQSTSQb P LP[PaUqPVW YW [PT\xW[S T YUvSq^_PQ[` Z^JKU _SqWnLb _P\Vo Zo
tt�stX LoNo �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ� _Spa`x J_SaWZ[z v\P[UVW J _SqWnLWn _P\Vo
Zo tt�s�X LoN �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�o ÙO`_SYL� YJSb [PT\xW[� [P _SqWnV`Vv
_P\Vo Zo effs�X effsf P tt�stX LoNo �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�o

 SQSTSQ[` _O`_SYLP YW bn`JKI[P TW TqQ^aW[SJKU VVP �XeØ n SQ q^_PQ[` v\P[UVW J _SqWnLWn
_P\Vo Zo tt�s�X LoNo �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�o lKOWQ L\bvSTz TSQSnI\[z cPVvK�
J _\wnI\Wn etrr nn YW bn`JKI[ �Xuu n SQ q^_PQ[` v\P[UVW J _SqWnLWn _P\Vo Zo tt�s�X LoNo
�TP� T SpVU iPYWZST P eXyy n SQ YUx[` v\P[UVW _SqWnLb J _SqWnLWn _P\Vo Zo effsfX LoNo �TP� T
SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�o

�P[PaUqPZ[` _O`_SYLP YW bn`JKI[P VVP �XfØ n SQ q^_PQ[` v\P[UVW J _SqWnLWn _P\Vo Zo tt�s�X LoNo
�TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ�o lKOWQ \WTUq[` cPVvK� J ÕÝ urr nn YW bn`JKI[ �X�e n
SQ q^_PQ[` v\P[UVW J _SqWnLWn _P\VoZo tt�s�X LoNo �TP� T SpVU iPYWZSTX n`JK[` Z^JK �SqSYWQ� P
SQ YUx[` v\P[UVW VVP rXyf n SQ YUx[` v\P[UVW _SqWnLb J _SqWnLWn _P\Vo Zo effsfX LoNo �TP� T SpVU
iPYWZSTX n`JK[` Z^JK �SqSYWQ�o
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 qvaWQWn L KSnbX xW q^nI\ _SQazv^ _STSaST^[` _SQaW q^LS[P Zo tØ�strte lpoX JKPTWp[` q^LS[X
TW q[I[` _SqQIYc`Vv _OWQ_UJwX [Pn`JKS J_\^T[`Vv NLS[w JKP[STW[MVv YU[MnU _\^T[`nU _OWQ_UJ�
T SpaPJKU SVv\P[� xUTSK[`vS _\SJKOWQ` _SQaW d t SQJKo e ijkl QSKZW[M S\]^[ T�Q^T^ KSKS YWQ[SK[z
W[TU\S[nW[K^a[` JKP[STUJLSo

ÕSKZW[M S\]^[ q^nI\ _SJSbQUa P qYUJKUa _SxPQPTL� [P SVv\P[b QSKZW[MVv TWOWY[MVv q^Ynw
Vv\^[I[MVv _SQaW qTa^cK[`Vv _\^T[`Vv _OWQ_UJwo  qvaWQWn L KSnbX xW q^nI\ YW q vaWQUJLP TaUTw
[P TcWVv[� QSKZW[z JaSxL� xUTSK[`vS _\SJKOWQ` _O`_bJK[MX QSJ_Ia QSKZW[M S\]^[ L q^TI\bX xW
q^nI\ aqW TW TqKPvb L q^Ynwn Vv\^[I[Mn [P NJWLb SVv\P[� xUTSK[`vS _\SJKOWQ` _OU
\WJ_WLKST^[` _SQn`[WL KSvSKS q^TPq[zvS JKP[STUJLP \WPaUqSTPKX P KWQ� aqW T�QPK JSbvaPJ[z
YWQ[SK[z W[TU\S[nW[K^a[` JKP[STUJLSo

×QwTSQ[I[` _\S YWQ[SKaUTz NJWL�{

�� 1���ACA @��
 SQS_\^T[` NOPQ SpQ\xWa x^QSJK S T�Q^[` q^TPq[zvS JKP[STUJLP T \^nVU q^LS[P Zo euØstrt�
lpoX TW q[I[` _SqQIYc`Vv _OWQ_UJw gQ^aW YW[ XXijklhm L _OWQaSxW[zn JKPTWp[`nb q^nI\bo
×vaWQ[I _SJSbqW[`X qQP JW YWQ[^ S SpWV[z [PLa^Q^[` J _ST\VvSTMnU TSQPnUX QSJ_Ia
TSQS_\^T[` NOPQ L KSnbKS q^TI\b{ ×pWV[z [PLa^Q^[` J TSQPnU YW QWÛU[ST^[S T bJKo d �
TSQ[`vS q^LS[P P KS KPLX xW XXLPxQM nwxW [P TaPJK[` [WpWq_WZ` pWq _STSaW[` [WpS JSbvaPJb
TSQS_\^T[`vS NOPQb SQWp`\PK _ST\VvSTz TSQ� [WpS J [UnU YU[PL [PLa^QPK _\S TaPJK[` _SKOWpbX
[W[`¡aU L KSnb KOWpP qTa^cK[`vS KWVv[UVLzvS qPO`qW[`o ÙSTSaW[` [WpS JSbvaPJb TSQS_\^T[`vS
NOPQb \ST[Ix [W[` KOWpP L qPVv�VST^[` _ST\VvSTMVv TSQ YWQ[SQbVvMnU qPO`qW[`nU [P
YWQ[SKaUTMVv _SqWnV`Vv P JKPTp^Vv [WpS LW qnI[I _OU\SqW[zvS SQKSLb TSQ qP NZWaWn YWYUVv
SVv\P[� _OWQ cLSQaUTMnU NZU[L� KIVvKS TSQo ÙOU SpWV[zn [PLa^Q^[` J _ST\VvSTMnU TSQPnU JW
[WJn` Sv\SxSTPK YPLSJK [WpS qQ\PTSK[` [Wq^TPQ[SJK TSQX [P\bcSTPK _O`\SQ[` _\SJKOWQ`X
qvS\cSTPK SQKSLSTz _SnI\�X _ScLSqSTPK pOWv�X TSQ[` Q`aP P qPO`qW[`X qPO`qW[` _\S VvST \�p P
_S\bcSTPK _\^TP P _\^TWn Vv\^[I[z q^Yn� YU[MVvho
×vaWQ[I _SJSbqW[`X qQP aULTUQPVW J\^xLSTMVv TSQ T \^nVU SpYWLKb _\S p�QaW[` YW SpWV[Mn
[PLa^Q^[`n _PL qPJK^T^nW [^qS\X xW KSKS [WnwxW pMK b_aPK�ST^[S T SpWV[zn LS[KWÞKb
KSvSX xW YUx JPnSK[Sb JKPTpSb QSYQW L q^JPQ[`nb STaUT[I[` SQKSLSTMVv _SnI\w T NqWn`o
i vaWQUJLP _ST\VvSTzvS SQKSLb JW YWQ[^ S JaSxLb _O`nzvS SQKSLb P KW[ YW QWÛU[ST^[ YPLS KP
Z^JK J\^xWL [WpS K^[` J[IvbX LKW\z \WaPKUT[I \�VvaW SQKzL^ _ST\VvSTI [WpS _SQ_ST\VvSTI QS
KSLbo lLa^Q^ JW qW QTSb JaSxWL{ _ST\VvSTzvS SQKSLb P v�_SQW\nUVLzvS SQKSLbo ÙST\VvSTM
SQKSL YW JaSxLP SQKSLb SQKzLPY`V` q _STSQ` _S _ST\Vvb KW\z[bo R�_SQW\nUVLM SQKSL YW JaSxLP
SQKSLbX LKW\^ _OWQJKPTbYW SQKSL _\SJPLbY`V` ]\PTUKPZ[` TSQ� TW T\Vv[` _SQ_ST\VvSTz T\JKTI
_wQ� [WpS _SQaSx` QS KSLbX P[Ux p� JW QSJKPaP L vaPQU[I _SQqWn[` TSQ�o
×vaWQ[I _SJbqST^[` PKnSJÛz\UVLMVv J\^xWL QS_PQPY`V`Vv [P LS[L\zK[` _SqWnWL YW _PL [bK[z
bTzJKX xW _OWQ JPnSK[Sb JKPTpSb P YWY`n [^JaWQ[zn Tq[ULb YJSb SQKSLSTz _SnI\� [P
_SqWnLb TxQ� SQaUc[z SQ JKPTbX LQ� [P _SqWnLb Tq[UL[W JKPTWp[` SpYWLK TZWK[I JSbTUJWY`V`Vv
q_WT[I[MVv _aSVvo ¢SKS T�vSQ[SVW[` P _SJSbqW[` q vaWQUJLP qnI[ SQKSLSTMVv _SnI\w YW
[bK[z _SJSbQUK TW TqKPvb L nWKSQI ßÝ LOUTWLo HWKSQP Z`JWa SQKSLSTMVv LOUTWL ßÝ YW
nWKSQSb _\S JKP[STW[` SpYWnb _O`nzvS SQKSLbX YWvSx JaSxLSb YW _\^TI SQKSL _ST\VvSTMX
LKW\M YW _OWQnIKWn _SJbqST^[` SQKSLSTMVv _SnI\w T NqWn` P [P LS[L\zK[`Vv _SqWnV`Vv
QSKZW[MVv JKPTpSbo i KSvSKS _SJSbqW[` YW _PL [bK[z bTzJKX xW [P_Oo K\TPaz K\PT[` _S\SJK�
nPY` vSQ[SKb ßÝ LOUTWL �r ¡ yr P KS T q^TUJaSJKU [P v�Q\SaS]UVLMVv TaPJK[SJKWVv _wQX qWYnz[P
YWYUVv _\S_bJK[SJKU P n`\Sb U[ÛUaK\PVW QS _wQ[`vS _\SÛUab gJVvS_[SJK TJPLST^[`mo Ö vSQ[SK�
ßÝ LOUTWL �r JW KWQ� YWQ[^ S NQPYX LQ� �rà J\^xWL SQKWZW TW ÛS\nI _ST\VvSTzvS SQKSLb Q^aW
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QS bq^TI\STzvS _\SÛUab _STSQ`o Ö q_WT[I[MVv _aSVv gJKOWVv�X QaPxp�X PJÛPaK�m YW _PL vSQ[SKP
ßÝ LOUTL� �Ø KYo �Ø à PKnSJÛz\UVLMVv J\^xWL SQKWZW Q^aW QS _STSQ` P x^Q[z TSQ� JW [WTJPLbY`o
i KSvSKS _S_UJb YW KWQ� qOWYnzX xW T q^JPQI LPxQSb JKPTWp[` N_\PTSb _SqWnLb QSYQW LW
qnI[I SQKSLSTMVv _SnI\w P KS TaUTWn qnI[� T�bxUK` _SqWnLb Pá KS YJSb K\TPaz K\PT[`
_S\SJK�X [WpS _SqWnL� S\[z _wQ�X TxQ� QSYQW L b\ZUKznb _\SVW[KUVLznb q^pS\b T \^nVU
T�KTSOW[` qPJKPTI[MVv _aSVv [P _SqWnLb P QSVv^q` KPL LW qnI[I SQKSLSTMVv _SnI\wX LQ� YW
[bK[z T \^nVU _SJSbqW[` T�vSQ[SKUKX YPL J\^xLSTz TSQ� [P _OWQnIK[zn _SqWnLb QSKZW[z
qnI[Sb _ST\Vvb STaUT[` SLSa[` _SqWnL� P NqWn`o
  KSnKS SvaWQb YW _PL Q^aW [bK[z _SJSbQUKX YPL YW J\^xLSTMnU TSQPnU [P _SqWnLb [PLa^Q^[S
T JSbaPQb J bJKo d f SQJKo � TSQ[`vS q^LS[Po ÝWYYWQ[SQbcc`n q_wJSpWn YW OWcW[` J\^xLSTMVv
TSQ T _SQSpI qPJPLST^[` [P _OWQnIK[zn _SqWnLb pWq TMJKPTp� TJPLSTPV`Vv SpYWLKwX LKW\z
QWÛU[bYW âlÝ yf �rero ¢PLSTzKS SpWV[z TJPLST^[` [P _SqWnLb YW _PL _\SL^q^[S SJSpSb T
SpS\b v�Q\S]WSaS]UW J YPJ[Mn q^TI\WnX xW J\^xLSTz TSQ� T [^T\vSTzn n[SxJKT` YW nSx[z
TJPLSTPK JSbZPJ[I JW q^TI\WnX xW K`nKS TJPLST^[`n [WQSYQW L STaUT[I[` SLSa[`Vv _SqWnLwo
×vaWQ[I _SJSbqW[`X qQP _\SJKz TJPLST^[` J\^xLSTMVv TSQ [P _SqWnLb YW SpWV[Mn
[PLa^Q^[`n J TSQPnU _SQaW d TSQ[`vS q^LS[P _PL TSQS_\^T[` NOPQ QSJ_Ia L q^TI\bX xW
\WPaUqPV` JKPTp� [P _OWQnIK[zn _SqWnLb YJSb _SnI\� _\S TJPLST^[` PKnSJÛz\UVLMVv J\^xWL
qnI[I[� P KS KPLX xW _SLbQ YW _SqWnWL _\SJKM JKPTp�X KYX T VWaz _aScW JVvS_W[ TJPLST^[`X LW
TJPLb QSVv^q` \ST[SnI\[I T QwJaWQLb _aSc[z J\^xL�X YWY`vS TJPLb P _O`nzvS SQKSLbo  
_O`_PQIX LQ� YW [P _SqWnLb \WPaUqST^[P JKPTpPX YJSb K�KS PKnSJÛz\UVLz J\^xL� O`qW[` JT^QI[�
xaPp� P JTSQ� QS T�NJKI[`X LKW\z JSbJKOWÜbYW SQKSL J\^xWL qW JKOWVv� P q_WT[I[MVv _aSVv P
[WYWQ[^ JW YUx S \ST[SnI\[M QS_PQ J\^xWL [P _SqWnWL _OWQ JKPTpSbo ¢InUKS O`qW[Mn JTSQ�
YJSb _PL _SnI\� _\S TJPLST^[` _SqWnLw YU[z [Wx _OWQ \WPaUqPV` JKPTp� P QaW TSQS_\^T[`vS
NOPQb JW KPL S SpWV[z [PLa^Q^[` J TSQPnU [WYWQ[^X YWaULSx J\^xLSTz TSQ� YJSb q SpYWLKw
O`qW[` JTWQW[� QS YWQ[SKaUTMVv TMbJK` P [^JaWQ[I TJPLST^[� [P _SqWnLbX VSx [W [bK[z
_\SL^qPK Rã _SJbQLWno
  _O`_PQIX xW v�Q\S]WSaS]UVLz _SQn`[L� [P _SqWnLb [WYJSb _O`q[UTz _\S _\SJKz TJPLST^[`X
YW [bK[z _OUJKSb_UK L \WPaUqPVU TJPLSTPV`Vv SpYWLKw QaW âlÝ yf �rerX _O`_PQ[I [P _SqWnLb
SJPQUK _SQqWn[` PLbnbaPZ[` [^Q\xWX _O`_PQ[I YU[^ S_PKOW[`X [P_Oo _O`\SQ[` PLbnbaPZ[`
_aSVv�o   KSnKS OWcW[` JW YUx S SpWV[z [PLa^Q^[` J TSQPnU YWQ[PK [WnwxWX YWaULSx _\S
aULTUQPVU J\^xLSTMVv TSQ YJSb [PT\vST^[� JKPTWp[` SpYWK�X LKW\z K�KS TSQ� pbÜKS PLbnbabYUX
_O`_PQI Z^JKWZ[z TJPLbY` T \^nVU [PT\xW[MVv LS[JK\bLV`o   KSnKS _O`_PQI JW KPL qVWaP
_\SLPqPKWa[I S SpWV[zn [PLa^Q^[` J TSQPnU [WYWQ[^X YWaULSx YWYUVv aULTUQPVW YW _\ST^QI[P
_\SJKOWQ[UVKT`n S_PKOW[`X LKW\z TW JTzn KWVv[UVLzn _\STWQW[` P LP_PVUK[`n _SJSbqW[`
QWÛU[bYW P _S_UJbYW âlÝ yf �rero i TMcW _S_JP[MVv _PL TSQS_\^T[` NOPQ QSJ_Ia L q^TI\bX xW
T \^nVU aULTUQPVW J\^xLSTM TSQ J [PT\xW[Sb JKPTpSb \SQU[[zvS QSnb [P _SqWnLb _o Zo tt�st
Lo No �TP�X YJSb q^nI\� JaWQSTP[z TSQ[`n q^LS[Wn QSKZW[�X T KSnKS _O`_PQI QaW d f SQJKo �
TSQ[`vS q^LS[P YW KOWpP _SJSbqW[` q^nI\b TSQS_\^T[`n NOPQWno
ÙOU _SJSbqW[` QSJ_Ia TSQS_\^T[` NOPQ L q^TI\bX xW YW QSKZW[ TWOWY[M q^YWn Vv\^[I[M TSQ[`n
q^LS[Wn T SpaPJKU vSJ_SQPOW[` JW J\^xLSTMnU TSQPnUX KYo xW _OWQaSxW[M JKPTWp[` q^nI\
T�xPQbYW _SJSbqW[` q _SvaWQb vSJ_SQPOW[` JW J\^xLSTMnU TSQPnUo  SQS_\^T[` NOPQ T KzKS
TIVU qPpWq_WZbYW SVv\P[b TWOWY[MVv q^Ynw _\SJKOWQ[UVKT`n T�QP[zvS q^TPq[zvS JKP[STUJLPX
LKW\Mn YW T^q^[ JKPTWp[` NOPQ _OU _STSaW[` _OWQnIK[zvS q^nI\bo
i vaWQUJLP [PLa^Q^[` JW J\^xLSTMnU TSQPnU _PL bT^Q`nWX xW _SQaW bJKo d f SQJKo � TSQ[`vS
q^LS[P YW JKPTWp[`L _STU[W[ qPpWq_WZUK SnWqW[` SQKSLb _ST\VvSTMVv TSQ Tq[ULaMVv
QS_PQWn PKnSJÛz\UVLMVv J\^xWL [P K�KS JKPTp� gQ^aW YW[ hJ\^xLST^ TSQPhm PLbnbaPV` P
[^JaWQ[Mn T�bxUK`nX _S_O`_PQI TJPLST^[`n [P _SqWnLbX TM_P\WnX P[WpSX [W[`¡aU x^Q[M q
KIVvKS q_wJSpw SnWqW[` SQKSLb J\^xLSTMVv TSQ nSx[M [WpS QSJKPKWZ[MX YWYUVv qPQ\xST^[`n
P O`qW[Mn SQT^QI[`n [WpS LSnpU[PV` KIVvKS q_wJSpwo äWq J_a[I[` KIVvKS _SQn`[WL [WJn`
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pMK _STSaW[P JKPTpPX qnI[P JKPTp� _OWQ YWY`n QSLS[ZW[`nX bx`T^[` JKPTp� P[U T�Q^[S
\SqvSQ[bK` S QSQPKWZ[zn _STSaW[` JKPTp� [WpS \SqvSQ[bK` S qnI[I T bx`T^[` JKPTp�o
ÙSJSbqW[` J_a[I[` _STU[[SJKU JKPTWp[`LP qPpWq_WZUK SQKSL _ST\VvSTMVv TSQ Tq[ULaMVv
QS_PQWn PKnSJÛz\UVLMVv J\^xWL [P JKPTpb TSQ[`n q^LS[Wn JKP[STW[Mn q_wJSpWn [^aWx`
QS LSn_WKW[VW TSQS_\^T[`vS NOPQbX \WJ_o T LS[WZ[zn QwJaWQLb JKPTWp[`vS NOPQbX LKW\M YW
JKP[STUJLWn T^q^[ P ZU[` LS[WZ[M q^TI\ S q^nI\bo ÙSLbQ [WYJSb J_a[I[� _SxPQPTL� d f SQJKo
� TSQ[`vS q^LS[PX [WaqW _STSaW[` _SQaW JKPTWp[`vS q^LS[P T�QPKo

ÙSxPQPTL� LaPQW[z TSQ[`n q^LS[Wn [P vSJ_SQPOW[` JW J\^xLSTMnU TSQPnU YJSb K`nKS
JKPTWp[`n q^nI\Wn QSKZW[� P TSQS_\^T[` NOPQ T�Q^T^ q^TPq[z JKP[STUJLS L JSbaPQb J
_SxPQPTL� d f SQJKo � TSQ[`vS q^LS[Po
  \^nVU _\US\UK bTWQW[MVv T d f SQJKo � TSQ[`vS q^LS[P TSQS_\^T[` NOPQ _SJSbQUaX qQP YJSb
J\^xLSTz TSQ� T�bx`T^[� QaW _\US\UK[`Vv _SJKb_wX KY{
eo PLbnbaPV` P [^JaWQ[Mn T�bxUK`nX
to TJPLST^[`n [P _SqWnLbX
�o TM_P\Wno

ÙSLbQ KPLSTzKS _SJKb_� [WYJSb KWVv[UVL� _\STWQUKWa[zX nbJ` pMK [WnSx[SJK KPLSTzvS
T�bxUK` P [^T\v YU[zvS OWcW[` QSaSxW[P P _\SL^q^[P T�Y^QOW[`n SJSp� J SQpS\[Sb
q_wJSpUaSJK` T JSbaPQb J T�va^cLSb Zo u��strr� lpoX S QSLbnW[KPVU JKPTWpX T _aPK[zn q[I[`o
¢PLSTM _SQLaPQ nwxW T�Vv^qWK [P_Oo qW lSbv\[[z KWVv[UVLz q_\^T� T Z^JKU äo� gßWaLSTz
TSQSvSJ_SQ^OJLz OWcW[`mX LQW YW _S_J^[ [^T\v q^nI\b [P _SQLaPQI TcWVv _SJbQLw P
QSLaPQw _SO`qW[MVv T _\wpIvb q_\PVST^[` QSLbnW[KPVWo ¢�KS _SQLaPQ� nbJ` pMK QSaSxW[� T
QSLaPQSTz Z^JKU L x^QSJKU g[P_Oo TJPLSTPV` JVvS_[SJKU _wQ[`vS P vS\[U[STzvS _\SJKOWQ` nbJ`
pMK _\SL^qP[z ]WSaS]UVLMn _\wqLbnWnmo ¢W_\TW [^JaWQ[IX [WaqW¡aU \WPaUqSTPK vSJ_SQPOW[` JW
J\^xLSTMnU TSQPnU _SnSV` PLbnbaPVW P [^JaWQ[zvS T�bxUK`X TJPLST^[` [P _SqWnLb ZU
TM_P\bX aqW bnSx[UK qPQ\xST^[` J\^xLSTMVv TSQ gPLbnbaPVWm J \W]baSTP[Mn SQKSLWn QS
TSQ[`vS KSLb [WpS LP[PaUqPVWX _O`_PQ[I LSnpU[PVU q_wJSpwo

ÙOWQaSxW[M q^nI\ [PT\vbYW T�bxUK` J\^xLSTMVv TSQ KPLKS{

ÕWcáSTz JTSQ� qW JKOWVv� SpYWLKb \SQU[[zvS QSnb pbQSb JTWQW[� _OWJ aP_PZW JKOWc[`Vv
J_aPTW[U[ QS JTSQ[zvS _SK\bp` QWcáSTz LP[PaUqPVWX LKW\z TWQW LSaWn SpYWLKbo ÕWcáST^
LP[PaUqPVW pbQW ]\PTUKPZ[I JTWQW[P QS JSbJKPT� \�p[`ZLwX LQW pbQW qPQ\xST^[Po   _O`_PQI
[PQp�KWZ[zvS n[SxJKT` pbQW PLbnbaST^[P TSQ� JTWQW[P _OWJ pWq_WZ[SJK[` _OW_PQ QS
TJPLSTPV`vS _\waWvb g\Mv�m S TJPLSTPV` _aScW trXrr nt P \WKW[Z[`n SpYWnb fXe� n�o
iPJPLST^[` pbQW OWcW[S T vaSbpVW TJPLST^[` rX�r n _SQ KW\z[Wn QS T\JKT� ã¢r ¡ va`[PX QaW
åãÙ P Rã _SJbQLbo æLbnbaSTP[^ QWcáST^ TSQP T \�p[`ZV`Vv pbQW KPLz T�bx`T^[P L q^aUTVW
qPv\PQ�o

� x^QSJKU p�aS QSaSxW[S _SJSbqW[` SJSp� T SpS\b U[xW[M\JLz v�Q\S]WSaS]UWX LQW YJSb
_SJSbqW[� _SQn`[L� _\S qPLa^Q^[` JKPTp� P _SQn`[L� _\S TJPLST^[` J\^xLSTMVv TSQo
lSbZ^JK` _SJbQLb YW TM_SZWK TJPLSTPV`vS SpYWLKb _SQaW âlÝ yf �rero
Ön`JKI[` TJPLSTPV`vS qPO`qW[`{ ÕS_S\bZbYU bn`JKUK TJPLSTPV` qPO`qW[` [P n`JKS T�q[PZW[z T
_O`aSqW eo Ön`JKI[` YW [PT\xW[z nUnS SpaPJK J TMJL�KWn qTSQ[IaMVv v[UaSLPawX LQW YW
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TJPLST^[` J\^xLSTz TSQ� [W\WPaUqSTPKWa[zo Ön`JKI[` TJPLSTPV`vS qPO`qW[` p� nIaS J_a�STPK
[^JaWQbY`V` SQJKb_STz TqQ^aW[SJKU{ ¡ nU[Un^a[I t n SQ v\P[UV JSbJWQ[`Vv _SqWnLwX SQ
[W_SQJLaW_W[MVv pbQSTX S_I\[MVv qQ` ¡ nU[Un^a[I f n SQ _SQJLaW_W[MVv pbQST P Y`nPV`Vv
SpYWLKw _SQqWn[`Vv TSQo
RaSbpLP TJPLST^[`{ æLKUT[` TJPLSTPV` qç[b QS_S\bZbYU bn`JKUK QS vaSbpL� rX� n _SQ
KW\z[WnX LQW T QP[MVv n`JKWVv _OWQ_SLa^Q^nW TMJL�K T\JKT� ã¢r va`[Po ÕaW v�Q\S]WSaS]UVLz
JUKbPVW JW K\TPaM TMJL�K _SQqWn[` TSQ� T n`JKI _a^[STP[zvS TJPLST^[` Q^ _OWQ_SLa^QPK T
vaSbpVW VVP tXf n _SQ KW\z[Wno ÕaW âlÝ yf �rer YW nU[Un^a[` \SqQ`a nWqU vaPQU[Sb
_SQqWn[` TSQ� P PLKUT[` TJPLSTPV` qç[Sb eXr no RaSbpLP TJPLSTPV`vS qPO`qW[` KzKS _SQn`[VW
T�vSTbYWo

 SapP TJPLSTPV`vS _\TLb{  qvaWQWn L _P\PnWK\wn ]WSaS]UVLzvS _\SJKOWQ` P JUKbPVU [P
_SqWnLb QS_S\bZbYU T�bx`K [^JaWQbY`V` _ST\VvSTM TJPLSTPV` _\TWL

h  JPLSTPV` _\waWv ¡ \MvPo jWQ[^ JW S PaKW\[PKUT[` q_wJSp TJPLST^[` J\^xLSTMVv TSQo
 JPLSTPV` _\waWv YW bnIa^ KW\z[[` _\SvabpW� JW JLaS[Wn JTPvb SpT�LaW e{�o  SQP JW
TJPLbYW _OWJ qPK\PT[I[Sb vbnbJSTSb T\JKTb vaSbpIYU QS _SQaSx`o RaSbpLP TSQ� T _\waWvb YW
nPÞUn^a[I �r Vno ÙO`TSQ TSQ� QS _\waWvb JW SpT�LaW OWc` _ST\VvSTIX UQW^a[I JW _O`KSL
\SqaSx` _S VWaz QzaVW _\waWvb g_OU JSbJKOWQI[zn pSQSTzn _O`KSLb QSVv^q` L q[WZUcKI[` TSQ�mo
Ù\waWv QS_S\bZbYU LSnpU[STPK JW TJPLSTPV` \MvSbo ÙS _\waWvWn JW qPK\PT[I[Sb vbnbJSTSb
T\JKTSb JW T�vaSbp` TJPLSTPV` \MvPX LKW\^ JW T�_a[` cKI\LSTMn nPKW\U^aWn S q\[UKSJKU e�s�t
nn [WpS _\WÛPp\ULSTP[MnU paSL�o
£WKW[Z[` SpYWn qPO`qW[` YW JSbZWK SpYWnw _\waWvb P \Mv�o  JPLSTPV` _aSVvSb \Sqbn`nW
_aSVvb Q[P _\Svabp[I _\waWvbo
  _O`_PQI qPNJKI[` SLP_STMVv JTSQw QS QTSb ZU T`VW TJPLSTPV`Vv qPO`qW[`X YW [bK[z \WKW[Z[`
SpYWn P TJPLSTPV` _aSVvb \SqQIaUK nWqU YWQ[SKaUTz TJPLSTPV` _\TL� KPLX Pp� SQ_ST`QPa�
_SnI\b TWaULSJK` YWQ[SKaUTMVv SQTSQ�STP[MVv _aSVvo  JPLSTPV` _aSVvP P \WKW[Z[` SpYWn T`VW
qPO`qW[` nbJ` T JSbZKb SQ_ST`QPK VWaLSTznb T�_SZKW[znb \WKW[Z[`nb SpYWnb U JKP[STW[z
VWaLSTz TJPLSTPV` _aScWo

ÖJKo d f SQJKo � TSQ[`vS q^LS[P YW KPL _OU V`aSTzn JKPTb OWcW[` J\^xLSTMVv TSQ T _SQSpI
YWYUVv PLbnbaPVW J O`qW[Mn SQTWQW[`n QS TJPLSTPV`vS SpYWLKbX KYo qP J_a[I[` _SQn`[L�
bTWQW[MVv TW TM\SLb JKP[STUJLP _O`_bJK[zo
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 qvaWQWn L KSnbX xW _OWQnIK[M q^nI\ YW q vaWQUJLP TaUTw [P TcWVv[� QSKZW[z JaSxL� xUTSK[`vS
_\SJKOWQ` _O`_bJK[MX QSJ_Ia _O`Jabc[M S\]^[ L q^TI\bX xW q^nI\ aqW TW TqKPvb L q^Ynwn
Vv\^[I[Mn [P NJWLb SVv\P[� xUTSK[`vS _\SJKOWQ` _OU \WJ_WLKST^[` _SQn`[WL KSvSKS q^TPq[zvS
JKP[STUJLP \WPaUqSTPKX P KWQ� T�QPK JSbvaPJ[z YWQ[SK[z W[TU\S[nW[K^a[` JKP[STUJLSo ÙO`Jabc[M
S\]^[ QSJ_Ia L KSnbKS q^TI\b q [^JaWQbY`V`Vv QwTSQw{

ÙS _SJSbqW[` x^QSJKU P _OWQaSxW[MVv _SQLaPQw HIJKJLM NOPQ RSOSTUVWX SQpS\ TMJKPTp�
xUTSK[`vS _\SJKOWQ` YPLS S\]^[ TWOWY[z J_\^T� T SpaPJKU SVv\P[� _O`\SQ� P L\PYU[�X SVv\P[� aWJPX
SVv\P[� qWnIQIaJLzvS _wQ[`vS ÛS[Qb P SVv\P[� TSQ� STIOUaX xW xPQPKWa pbQW T _OWQnIK[Mn
q^nI\b T JSbaPQb J _STU[[SJKnU T�_aMTPY`V` qW q^LS[w YWQ[SKaUTMVv QSKZW[MVv S\]^[w P
_\ST^QIV`Vv _\^T[`Vv _OWQ_UJwo

ÙaPK[SJK KSvSKS q^TPq[zvS JKP[STUJLP YW f aWK SQW Q[W YWvS T�Q^[` J K`nX xW nwxW pMK
[P x^QSJK xPQPKWaW _\SQaSbxW[P T JSbaPQb J d y SQJKo t ijklo

���DèC�
i^TPq[z JKP[STUJLS TW Jn�Jab d eu� J_\^T[`vS O^Qb [W[` JPnSJKPK[Mn \SqvSQ[bK`n P [WaqW JW
_\SKU [Inb SQTSaPKo jWvS SpJPv YW q^TPq[M _\S TM\SLSTSb Z^JK J_\^T[`vS \SqvSQ[bK`
T�Q^TP[zvS T [^JaWQ[zn O`qW[` _SQaW d e ijklo ×pJPv q^TPq[zvS JKP[STUJLP aqW [P_PQ[SbK T
\^nVU SQTSa^[` _\SKU \SqvSQ[bK`X LKW\z p�aS q^TPq[Mn JKP[STUJLWn _SQn`[I[SX _SJKb_Wn QaW
bJKP[STW[` d eu� SQJKo y J_\^T[`vS O^Qbo
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