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BEJ+DGFN[#[�uQuGHz^�UeHKTPTE[�L h [�]aHYu·FNBEDGF�f� FN[È]G[�uvDCR�p!DQF�[.UaFSHKdNDG[e]�pqRYTPTER�A�uCDQFN[.xr[ed�FNBE]GRYDQB�U#uv^�uvDQ[�X/RKp!DGFN[�VsH�lSHKT�HKF�jmHKJSLIU�RYJcuvDQBPDQ~NDG[�u�H
uvRM]QD�RKp¨Åñ~�BEJtDQ[�uGuv[eJtDQB�HKT�UWRYXZXZ[�JOD'~�d»RMJ¤DGFSHKDsuv^�uvDG[eX)f� FNRru·[ZpÔHKXZBPTEB�H�]�ACBEDGF
DQFSH�D.uv^�uvDG[eX�ACBETETo]Q[�UWRY�YJ�B�uv[ ² [�DQFN[e]�j}­!FNRMiOX�HKF�j h BPJSHKF�jVBEJØDGFN[S.>BP]au·D� ]QB�HMLkÚ Á HMHKDGF�j�BEJ
DGFN[ n lO^�uQuWÚæ­!F�[�uv[�LmjæÜ�[elN~�]aHKFªj � BEdNFcHK]Q[�DQF�j!BEJ
DQF�[¤xr[�U�RMJSL � ]QB�HYLkÚM�¹[eD�BzHYUaF�j
¸¹RtLIHKJSL ð [zuvRtLZBEJ+DQF�[ � F�BE]aL � ]QB�HYLkjSH�JSL¤¶)H�TEit~NDQF+BEJ+DGFN[ � [eJtDQFIí'X+H�JSHKDGBERYJªf

|ÙD¹ACBPTET�lS[ÈJNRMDQB�U�[�L�DGFSHKDsDQFNB�u¹U�R±uvXZRM�YRMJO^+B�uC´r[e]G^+U�RYX�dNTE[eDG[rÚODGFN[ÈX�HKJNBåpq[�uvD\HKDQBPRYJ+[e´r[eJ+R�p¹Ü�RtL
LORr[�uCJNRMD�H�dNdS[�HK]�~NJtDQBET � BEdNFcHK]Q[�DQF�ÚSH�JSL�DGFN[#~NJNBE´r[�]auv[sBEDau·[eT pVJ�RYD�~NJODGBETª¶)HKTEit~NDGF�f� FN[+UaFSHKd�DQ[e]_X+HKJt^)DQFN[�]Q[�pqRM]Q[`l»[IU�RMJSuvB�LO[e]G[�L×HMuÈDQFN[�XZRru·DÈUWRYXZdNTP[eDQ[.DG]Q[�H�DQB�uv[ZRMJ0[�ÃOB�uvDQ[�JSU�[
[e´r[e]oAC]QBPDQDQ[�J�f

�#w � í
Ý�"rÞ � F�[Èø�JOlN]GRYir[eJªjNHKlcuvRY]GlNBEJ��ZH�TETÙjtB�uCUeH�TETP[�L Á HK]GiOJN[zuQu�f



�
ced2fhgji^k g

��� � � � �/� � ��� �
	 ��� � 6 � � �

w_{ODQF�[�F�[�HK]GD¹R�p2�Èfåw_f � frDQF�[K��BE�YFtDCRKp¨°'H�J�f��gW� Â Á ~SHKTPBED·^mÂ'í'JN[e]G�Y^mÂ Á [zHKDQFªfÁ [zHKDQFªÂ h [e�Y[eDGDQBPJN�NÂ'DGFN[_uv~NdNdSRM]QDQ[�]auCRKpCw_{� R�lS[e�M[eDCB�u�DGRZLOBP[rÚODGRZLtBE[�B�u�DQR`l»[��Y[eD�f
­oHYuvDsDQFN[.xr[e[zL�BEJtDQR.DGFN[/.>BE[eT�L�RKp8�¹BE�MFOD�f
îkBåpq[ÈH�JSL Á [�HKDGF¤H�]Q[_DvAoR.JSHKX�[�u}R�p n f² BPTETmDQFt^Nu·[eT pGf
�¹[�BEDQF�[e]!RKp!DGFN[�uv[_H�TERYJ�[�B�u�[eJNRM~N�YF�f



­Cws¶)¶)í2� � n63 ð Ý��SÞ
� FN[Cu·FSHKdS[CR�pSDQFN[!ÄS�Y~�]Q[C|muv~N�M�Y[�u·Dau>DGFN[C°'FSH�TETP~Su�ÚYDGFNB�uVUaFSHKdNDG[e]�B�u�DQF�[e]Q[�pqRM]Q[oUeH�TETE[zL DGFN[¹xñHKlNlSH�DQF

RKp¨DQFN[.Ü�RrH�DejNDQF�[eF(BPDaUaFN[�uWÆ»xtH�lNlSHKDGF�jSBEJ+ACFNB�UaF+DQFN[_°'FSH�TETE~cu�B�uCHYLtRY]Q[zLkf� FN[IUbFcHKdNDG[e].lS[e�YBPJSu ACBPDQF H ]G[edS[eDQBPDQBERMJØRKpµwÈ{']G[�pq[e]G]Q[�L×DGR×BPJ
DQFN[IdN]Q[e´tBERM~Su.UaFSHKdNDG[e]ef
|ÙD.B�u
[eÃtdNT�H�BEJN[zL DGFSHKDCDGFNB�u!DQ]QB�HYL�TPBE´r[�u'BPJS�¹BE�MFOD�jrDQFN[r��BE�YFtD!RKp¨°'HKJªjOACFNB�UbFZB�u}X`^Nu·DQB�UeHKTPTE^_UeHKTPTE[�L$�ÈfåwÈf � fEjHKJcL�DQFNB�uæw(B�u}B�LO[eJtDQB Äc[�LÈACBEDGF�DGFN[�w9BPJ�DGFNB�u'A�RM]aLkf2�9B�u'DQFN[ � HK]QRMD�uv^tX�lSRMTÙj Á [zHKDQFªÚNHKJcL�DQFN[ � RM]
­!]QR±uQu�B�u}DQF�[#uvBP�YJZR�p'DGFN[#°'FSHKTPTE~SuWf2.NRY]CH�pq~�TETE[�]!U�RYX�XZ[eJtDaHK]G^#RYJ+�Èf w_f � fEjru·[e[sîkBElS[e]\�#|G|bjN­!FSH�dNDQ[�]|af

�Èf w_f � fSHYLNL�u DGR+"> ò j>ACFNB�UbF=u·^OX`lSRYTPB�uv[zu�DQFN[`]Q[�Lt~SU�DQBPRYJIRKp�Lt~SHKTPBED·^¤DGRZ~NJNBPDv^±j�HKJSL)DQF�[eJSU�[.DGRJN[e�±HKDGBE´tBED·^rjtHKJSL+B�u�DGFO~Su�HÈFNBP[e]QRM�YTE^tdNF+RKp¨DQFN[.Ü�]Q[�H�D\F×RM]Qimf� FN[ZAoRY]aL
°'H�JØB�u#DQFN[�JØ[eÃtdNT�H�BEJN[�Lmj � j'DQFN[ZTP[eDQDG[e]#RKps¶)H�]au�j'B�uÈH¤FNBP[e]QRM�YTP^OdNFàRKp�D·A�RIdNBETPT�HK]\u�j
HKJcL�DQFN[�]Q[�pqRM]Q[suv~N�M�Y[�u·D�LO~SHKTPBED·^mÚ n jñlt^.BED\u�u·FSHKdS[rjtB�u'DQFN[sd»[�JOD\HK�Y]\HKX)jr[eJ�[e]Q�M^rjtHKJSLS�ÈjYlt^`BEDau � HK]GRYD
HKDGDQ]GBElN~NDGBERMJ�jNB�uCLO[zHKDQFªf

�Èf w_f � fNB�uCDQFN[�J¤pq~N]QDGFN[e]�[eÃOd�T�HKBPJN[�LkjmHKJcL¤BED�B�u¹u·FNR�ACJ×DGFSHKD�DGFN[È~�TEDQBPX+HKDG[ � ]GBEJNBPDv^±jkwÈ{PjkB�u�uv~�d �dSRY]GDQ[�LkjNRM]æpq[zLkjOlt^ZDQF�[�d�]QRtU�[�uGuæR�poLO[�H�DQFIHKJcL�lS[e�Y[�DQDQBPJN�NjNACF�B�UaF+HK]G[ÈDQF�[�T�HeA�u�RKp!DGFN[#~NJNBE´r[�]auv[±f� FN[#B�LO[�JODGBED·^.RKp!DGFN[�u·[�D·AoR.B�u�DQF�[eJ+[eÃOd�T�HKBPJN[�Lkf� FN[×x±DQ~SLO[�JODZB�u DGFN[eJ UbFSH�]Q�M[�LÛDQR=~NJSLO[�]auvD\HKJSL(DQF�[)uvd�BE]QBPDQ~SH�T¹BPXZdSRY]GDaHKJcU�[+RKp_DQFNB�u d�FO^�uvB�UeHKT
dN]GRtU�[�uQu·BERMJ¤BEJ+TPBEJN[ ô f

|ÙD�B�u�DGFN[eJIHYuGuv[e]GDQ[�LZDGFSHKDCDGFN[#~NTEDGBEX+H�DQ[�TE[eDGDQ[e] n FSHYu�D·AoR.JSHKXZ[zu�jORM]CdNFSHMuv[�uWjSîkB pq[_HKJSL Á [zHKDQFªf
îkBEJN[ õ lSHKT�HKJSU�[zuÈTEBEJ�[ ô fØ|ÙDÈACBPTET!lS[�J�RYDQB�U�[ZDGFSHKD.DGFN[ZdNFN]\HYu·[eRYTPRY�Y^
R�p�DGFN[�uv[�DvAoR¤TPBEJN[�u#B�u_uvR

U�RMJSU�[eBP´r[�L DGFSHKD�DQF�[�RMJN[.UWRYJtDaHKBPJSu�DQF�[�RMDQFN[�]CXZRY]G[�DQFSH�J¤BPDauv[�T pGf
îkBEJN[/9.[eXZdNFcHYuvB�uv[�u!DQFN[#BPXZdSRY]QD\HKJSUW[�RKp�dS[e]vpqRM]QXZBPJN�.lSRYDQFªf
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¸�RrRY]�FSHKDGF)H`uv[�U�]G[eD}pqRM~N]vpqRMT�L+JSHKXZ[±Â>BEDoB�u Á R$F(FSH�D� FNRM~(F(BPTEDT� �
.NRY~�]5F=RY]\LNu�Â`��HK~��YFtD � w¹J�[ � ¶)H�JO^ � n TETÔf� FNRM~ � ­!F�BET�Lm{� Ft^S��H�XZ[�B�u�FNRYTP^rf� Ft^ ² BEJN�±LORYX@B�uCU�RYXZ[±f� Ft^RF(BPTETkB�uCLORYJ�[rf

¸¹[e]Q[sB�u�DQF�[ h ]G[�HYLmf
¸¹[e]Q[sB�u�DQF�[ h TPRrRtLkfh ]QBPJN�.~SuCDQFN]GRY~N�MF � [eXZdND\HKDQBPRYJ�{Á [eTEBP´r[e]!~Sußpq]GRYX�Ü�RrRtL)H�JSL¤í'´tBETÙ{� FSH�D�¶¤BPJN[#HYu � FNBPJN[#l»[#DGFN[.­!]QR�ACJ¤R�p!DQFN[ ² BEJ��rLORMX)j

[e´r[eJ�JNR�A#fn�h\3�n ¸ n Á n�h\3�n f� FN[�u·[�DG[eJ+A�RM]aLNu�HK]G[ pqRM~N]ejNDGFN[/��HKX�[�RKp�DQFN[.w�JN[rf



­Cw�¶)¶)í2� � n43 ð Ý��NÞ
� FN[ g ¸�HeACi�� ]G[�pq[e]G]Q[�L�DGR�B�uC¸¹RY]G~Su�f� FN[_UbFcHKdNDG[e]ClS[e�YBPJSuæACBPDQFIH.U�RMXZXZ[eJtD'RYJÕîkBElS[e]sîk[e�YB�uC|Q|G|bj ó ,tf� FNRru·[�pqRY~N]CAoRY]aL�u�j Á R:F(FSH�D � FNRY~+F(BETPDejtHK]G[ÈH�T�u·R.B�LO[eJtDQBåÄS[�L.ACBEDGF�DGFN[¹pqRM~N]CdSRruQu·BElNTP[#XZRtLO[�u

RKp}U�RYJSUW[eBE´tBEJN�_DQFN[#~NJ�BE´r[e]\uv[rÚt¸¹RM]Q~SuC~NJNBPDQ[�u�DGFN[�uv[±f
.NRYTETPR�A�u�H×´r[�]auvBPRYJ RKp#DGFN[ g îkRM]aLkÆïuZ°']aHe^r[e]a�tjCuv~�BEDaH�lNTE[IDQR
¸�RY]Q~cu�f ­!RMXZdSH�]Q[¤DGFNB�u.ACBEDGFÛDGFN[

´r[e]\uvBERMJ�BPJ¤­!FSH�dNDQ[e] óYó f � FN[�]Q[#H�]Q[�DG[eJZu·[�U�DGBERYJcu}BEJ�DQFNB�u}dN]\Hz^r[�]ejtHKJSLmjNHYu�DGFN[�dN]aHe^r[e]!B�uoHKDGDQ]QBPlN~NDG[�L
DQR`¸�RY]Q~cu�jODGFN[e^`H�]Q[_UeHKTPTE[�LÈpqRY~�]ejNHMuCHKlSR�´r[�[eÃtdNT�H�BEJN[zLkÚrlN~ND�BPD�B�u}RYJ�TE^`DQFN[�JcHKXZ[�RKp�¸¹RM]Q~Su�ACF�B�UaF�B�u
pqRY~�]vpqRYT�LkÚS¸¹[#FNBPX+uv[eTåp�B�u¹w¹J�[rf� FNB�u�X+He^�lS[CUWRYXZdSH�]Q[�L�ACBPDQF#DQFN[=VsHKlSH�TEB�u·DQB�U�LORtU�DG]QBPJN[!RKpmDQFN[ � [eJ�x±[edNFNBP]QRYDGF.HMu'HKJ_[eÃOd�]Q[�uGuvBERMJ
RKp � [eDG]aH��Y]aH�XZX+H�DQRYJÕÝ� �dNTP~Su5"Èd�TE~Su=%ÈdNTE~cu óX�  ò Þ\f

|ÙD�B�uCJNR�A uv[e[eJ)DGFSHKDsDQFNB�u�¸�HeACi¤B�uæJNRMD.xrRYT�HK]ejmlN~ND#¶¤[e]\U�~N]GB�HKTÔÚ»F�[eJSU�[_DQFN[.AoRY]aL�u�jkDGFN[Z­!]Q^IRKp
DQF�[È¸sHzACimjODGFN[#[�uQu·[eJtDQB�H�TkdSH�]QD�RKp¨¶¤[e]aUW~N]Q^`lS[eBEJN�.F�B�u��!RYB�U�[rÚNH�JSLZDQFN[#Jt~NX`l»[�]}R�p!DQF�[ÈUaFSH�dNDQ[e]�j h j
ACFNB�UbF+B�u h [eDGF�DGFN[ÈTP[eDQDG[e]CRKp}¶¤[e]aU�~�]Q^rjNDGFN[.¶)H��Y~SuCRKpoDQF�[ � HK]QRMDejSACFNRZFSHMuæpqRY~�]¹Ao[�HKdSRYJcu�j�H�JSL�BPD
X`~SuvDol»[#]G[eXZ[eX`lS[e]Q[�L DGFSHKDCDGFNB�uCU�HK]aL+B�u�Jt~NX`l»[�]Q[�LS YjSH��rHKBPJ)U�RMJNJN[�UWDQBEJ��`HKTET�DGFN[�u·[Èu·^OX`lSRYT�u}ACBEDGF
DQF�[È°'FSH�TETP~Su�f� FN[#[�uQu·[eJtDQB�H�T�A�[�H�dSRYJ¤R�p!¶¤[�]aU�~N]G^�B�u�DQFN[.­oHMLO~SU�[e~cu�f

�#w � í
Ý�%rÞ\.NRM~N]QDG[e[eJZTP[eDQDG[e]auWf�V¹~�B�LZ´rRYTP[�u�|ÙTETP~SLR.SHYUMf�VÈf��.f�|af�.�fG�����n�E���#��f
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� FN[ h ]GRYDQF�[e]au�R�p n f<; f n f<; fVHK]Q[#RMJN[ÈACBPDQF+DQFN[_¶¤RMDQFN[e]CR�p

DQF�[ ­!F�BET�L�� �� FN[_¶)HKJt^ZB�uCHYu�HYLORM]aHKl�TE[ÈDGR�DGFN[.w�JN[_HYu�DQF�[ w�JN[#B�u�DQR
DQFN[_¶)H�JO^rf � F�B�u�B�uCDQF�[ÈîkR�´r[�R�p � FN[�u·[rÚSU�]G[�HKDGBERYJ �dSHK]GDQ~N]GBEDGBERYJ+B�u�DQFN[ h TEB�uQu!RKp!DGFN[.w¹J�[rÚNU�RMBEDGBERYJ �LOB�uGuvRMTE~NDGBERYJIB�u�DGFN[ h TEB�uGu}R�p!DQFN[_¶)H�JO^rf� FN[ n TETÔjñDGFO~cu�BEJtDQ[e]GA�R�´r[eJZR�p � FN[zuv[rjNB�u h TEB�uGu�f

��H�~N�YFtD�B�u�lS[e^rRYJcL h TPB�uGu�f� FN[.¶)H�JILO[eTEBP�YFtDau�BPJZ~NJNBPDQBEJ��.ACBEDQFIDQFN[rF=RYX+H�J�ÚODGFN[
F=RYX+H�J+BEJ+dSHK]GDQBPJN� pq]GRYX/DGFN[.­!FNBET�Lkf� F�[ h ]GRYDGFN[e]au�R�p n f<; f n f<; fVH�]Q[KF=RYX�[eJ�Â>DGFN[ n uvd�BE]aH�JOD\u

DQR n f<; f n f<; fVH�]Q[_¶¤[eJ�f



­Cws¶)¶)í2� � n43 ð Ý� rÞ
Ü�BEXZ[eT�B�u}DGFN[#¸¹BP�YF�°']QBE[zuvDQ[zuQu}R�p'DGFN[ � HK]GRYDef � F�B�uCUaFSHKdNDG[e]!�YBP´r[�u}DGFN[�BEJ�BEDQB�HKDG[�Lµpq[�XZBEJNBPJN[�dSRMBEJtD

RKp¨´OBP[eA#Ú»BPDCB�uCDQFN[�]Q[�pqRM]Q[.U�HKTETP[�LZDQFN[.w�^�uvDQ[�]ejmH�u·^OX`lSRYT�RKp¨DQFN[ ð RMJNBÙf�|ÙJIí!Åñ~NBPJNR�Ã � j � FN[ � [eXZd�TE[RKp`xrRMTERMXZRYJ DQFN[ ² BPJN�NjCBPD�B�u [eÃtdNT�HKBEJ�[�L0FNR�A@¶)HMuvDG[e]au�R�p_DQFN[ � [eX�dNTE[rj!RY] h ]QRYDGFN[e]\u R�p n f<; f n f<; f
FSHe´r[)UaFSH�JN�Y[�LÛDGFN[¤pqRY]GX�~�T�H)RKp_DQFN[�BE]`dN]QRM�Y]Q[zuQu�f � FN[�uv[)D·AoR×pqRY]GX�~NT�HK[rjCxrRMTE´r[)[eD+­!RrH��Y~NT�HOj#HK]G[
JNR�A,[eÃtdNT�H�BEJN[�LmjSHKJSL¤DGFN[È~NJ�BE´r[e]\uv[ÈB�uæ[�ÃOFNBPlNBEDG[�L+HYu¹DGFN[ÈBPJODG[e]Qd�T�He^ZlS[eD·A�[e[�J¤DQF�[�uv[_DvAoRNf � FNB�u�HKT�uvR
[eÃtdNT�H�BEJSu�DGFN[_uvD\HKDQ[�XZ[eJtD}BPJIîkBElS[e]�îk[e�MB�u�|bj¡"-9 � % ò f

�#w � í
Ý ó Þ � F�[e^+UeH�~Suv[_HKTPT�XZ[eJ`DQR`A�RM]auvF�BEd+BED�f
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xrRKpqD�H�JSL�FNRMTETPRKA#jNF�RKA9DQF�RY~)LtRruvD�R�´r[e]aUWRYXZ[�DQFN[#FSH�]aL
HKJSLZpq~NTETÔ{

|ÙD�LOBP[�u�jtBEDC�YBP´r[�u�BED\uv[eTåpGÚrDQR � FN[e[#B�u�DGFN[�pq]Q~NBPDe{h [�DGFNRY~IDQFN[ h ]GB�LO[rÚrDGFNRY~ÕuvFSH�TED�l»[#DGFN[_¶¤RYDQF�[e]CFN[e]G[ �HepqDQ[e]�f� R�HKTET�BPXZdN]G[�uQu·BERYJcu}DQFt~SuWf!îk[eD¹DGFN[eX�JNRYD�R�´r[e]aUWRYXZ[�DQFN[�[rÚ
^r[eDCTE[�D�DQF�[eX/lN]G[e[�LZACBEDGFNBEJZDGFN[e[rf � F�[�TP[�HYu·DCRKp!DGFN[
BEXZd�]Q[�uGuvBERMJSu�j�U�RYX�[¹DGR�BPDau�dS[e]vpq[zU�DQBPRYJ�jtB�uC°'H�J�f3 [�UW[eBE´r[�H.DQFNRM~SuQH�JSL¤TER�´r[e]\u�ÚrDQF�RY~)u·FSHKTPD¹lS[�H�]ClN~ND#w�JN[

­!FNBPT�Lkf� F�B�uCUaFNBET�LZuvFSH�TET�lS[ÈDGFN[#FN[eBP]�RKp8.»H�DQ[#DQF�[K.SH�DQFN[e]�f



­Cws¶)¶)í2� � n43 ð Ý�¤�Þ
Á HKTP[eDQFàB�u�DGFN[+í'XZdN]G[�uQu�R�p�DQFN[ � HK]GRYD�j'DQFN[ZTP[eDQDG[e]#RKp=�![eJt~Su�j�HKJSL=DQFN[ZDGBEDGTE[rjV°>[�HMUbF�[�u�j�HK�rH�BEJ

]Q[Wpq[e]au�DGR.DQFN[ ð RYJNBÔf� FN[�UaFSHKdNDG[e]'B�u'H�U�RM~NJSuv[�TNDQR_HYU�U�[edND�HKTPTNBEXZd�]Q[�uGuvBERMJSu�Ú�BED�B�u>DGFN[�pqRY]GX�~NT�H�RKpªDQFN[�xtU�HK]QTP[eDVA�RYX�HKJ�Ú
lN~NDCJ�R�BPXZdN]Q[zuQuvBPRYJZX`~Su·D}lS[µHKTETPR�A�[�L�DGRZLtRYXZBPJSHKDG[�^rRY~�jtRYJNTP^ZDQR.pq]Q~cU�DQBåpq^�^rRM~�ÚKã·~Su·D�HMu�DQFN[_H�]QDQB�uvD�j
uv[�[eBEJN�=H�JÛRMlNã·[�U�DejoLORr[�u.JNRMD�AoRY]au·FNBEd BED�j}lN~�D�lN]G[e[�LNu.H)X+HMuvDQ[�]QdNBP[�U�[.pq]QRYX BPDef � FNB�u dN]GRtU�[�uGu B�u
[eÃtFNBEl�BEDQ[zL�HMu>RYJ�[CHYu·dS[�U�D'R�pSDQFN[�Ü�]Q[�H�DnF×RM]Qimf � FN[oT�HMuvD'D·A�R�dSH�]aHK�M]aH�dNFSu'X+He^�FSHe´r[ouvRMXZ[�]G[�pq[e]Q[�JSU�[
DQR`DQF�[� #%KDGF n [eDGFO^t]�ÝÔuv[e[ � FN[K��B�uvBPRYJ+H�JSL � FN[r�!RYB�U�[YÞ\f
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� FSHKD�B�u�J�RYD�ACFNB�UaFZB�uWf� FN[#RYJNTP^RF×RM]aL+B�u¹xrBPTE[eJSUW[rf� FN[ÈRMJNTE^�¶¤[�HKJNBPJN�.RKp�DQFcHKD=F×RM]aL�B�u�JNRYD�f� FNRM~N�YFtDau�HK]G[�pÔHKT�u·[rf

.SHKDQF�[e]QFNRrRtL+B�u�~NJ�BED·^+LOB�uv�Y~�B�uv[zL�HMu¹Lt~SHKTPBED·^rf
°>[�HMU�[#BEXZdNTPBE[�uVACHK]�f
°VRKAo[e]CBEX�dNTEBP[�u>ACH�]ef
¸�H�]QXZRMJO^`BEXZd�TEBE[zu¨AßHK]�f
�sB�U�DGRY]Q^`BEX�dNTEBP[�u>ACH�]ef
Ü�TERY]G^ZBEX�dNTEBP[�u'ACHK]�f

.NRY~NJSL�HKDQBPRYJIBEXZdNTPBE[�uVACHK]�fn T�HMu�{>pqRM]CDQFN[ ² BEJN�±LORYX?ACFN[e]Q[�BEJIHKTPT�DQFN[�u·[_HK]Q[_H�D¹AßHK]ef
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¸¹[CB�u'DGFN[CTE[eDGDQ[e]�RKp n ]QBE[zu�jrH#¶)HK]GDQB�HKTSu·BE�YJªÚOACFNBPTE[CDQF�[CDQBEDGTE[�u·~N�Y�M[�uvD\u}ACH�]ef � FN[�H�JOD\u!HK]Q[sUaFNRru·[eJ

HYu�uvX�HKTETmlN~Su·^ZRYlNã·[�UWDau�fð [eD!¸¹[rjrlS[eBPJN�_H�FNRMTE^.TE[�DQDQ[�]ejY]\HKB�u·[�u}DGFN[�l»[��YBEJ�JNBEJN�#R�pVDQFN[sUbFcHKdNDG[e]!DQR.H#U�RMJODG[eXZdNT�HKDGBERYJ.R�p�DGFN[
°>[eJtDaH��Y]\HKX)j�U�RYJSu·B�LO[�]Q[�L+HYuCH.�YTP^Od�F�R�p!DQF�[�~�TEDQBPX+HKDG[rf

|ÙJ�TPBEJN[§ Yj h [eBPJN�.B�u�B�LO[eJtDQB Äc[�L�ACBEDGF+�¹RYD � h [eBPJN�Nf|ÙJ�TPBEJN[¨"OjkxrdS[e[�UaF+ACBEDGF x±BETE[�JSU�[rf
|ÙJ�TPBEJN[¨%OjNDQF�[ÈîkRM�YR±u¹B�uCLO[zU�T�H�]Q[�L+HYuCDQF�[K��[e�rH�DQBE´r[±f
îkBEJN[ ó B�u`HKJNRMDQFN[e]+dNF�]aHYu·BEJN�àRKp.DGFN[�pÔH�XZBETPB�H�]`¸¹BEJSLt~(uvD\HKDG[eXZ[eJtDej!DQFSH�D+DQFSH�DZACFNB�UaF(U�HKJ(lS[

DQF�RY~N�MFOD�B�u�JNRMD¹DG]Q~N[±f
|ÙJZTEBPJN[ ô jtA�[#U�RMXZ[CDQRµHKJZBPXZdSRY]GDaHKJtDouvD\HKDQ[�XZ[eJtDejrH�J+HYLO~�X�lN]\HKDGBERYJ`RKpVDGFN[�XZR±uvDoLNH�]QBEJ��ÈDQF�[�uvB�u

BEJ`DQF�B�u'lSRrRYiª© .SHKDGFN[e]oHKJSL+xrRYJ+H�]Q[�JNRYDo]Q[�H�TETP^ÈD·A�R�jñl�~ND!RYJN[rÚtDQFN[�BE]'~NJ�BED·^.lS[eBEJN�#DGFN[�¸�RYTE^`Ü�FNRru·Dej
DQF�[Èu·[eXZ[eJªÚñDGFN[#FO~�X+HKJ�pqRM]QX@B�uCHÈJ�RYJ � [�uQu·[eJtDQB�H�TVHYUeUW]Q[eDGBERYJ+R�p!DQFNB�uCÅñ~�BEJtDQ[�uGuv[eJSUW[rfxrR)pÔHK].DQF�[¤UaFSH�dNDQ[e].FcHYu�pqRYTPTER�A�[zL DGFN[¤xr[�dNFNBE]GRYDGF0pq]QRMX ² [eDQF�[e]ÈDGRØ­!FN[�uv[zLkj�H�JSL*­!F�[�uv[�LØB�u
~NJNBPDQ[�L.DQR.DGFN[#xr~NdS[e]QJcHKT � ]QB�HYL�lt^`´OBP]QDQ~�[¹R�pVBEDau!°'FSH�TETEB�UæJcHKDQ~�]Q[rÚrpqRY]�J�RYDCRYJ�TE^.B�u n XZRM~NJZH_°'FSHKTPTEB�U
Ü�RtLkjNH�JSLR«Y~Nd�BEDQ[�]}DGFN[6.»H�DQFN[�]}R�p n TETÔjYlN~ND ó B�u Á HKTP[eDQFªj¬�![eJt~SuWjrHKJSL+­!FN[�uv[zL�]Q[�pq[�]au>DGRÈACH�DQ[e]�jYpq]QRYX
ACFNB�UbFE�![eJt~Su#uvdN]\HKJN��j'H�JSL×ACFNB�UbF)B�u DGFN[�uv^tX�lSRYTVRKp�DGFN[�¶¤RYDQF�[e]�BEJ=DQF�[ � [eDQ]\HK�M]aHKX�X+HKDGRYJ�fZxr[e[
­!FSH�dNDQ[e] ò j g Ü�RtL¤DQFN[/.SHKDGFN[e]�HKJcL¤¶¤RYDGFN[e]CB�uCU�RYJSUW[�HKTP[�L�BEJ+�M[eJN[e]\HKDQBPRYJS�tfh ~ND!­!FN[�uv[zLkjYBEJ.DGFN[�TPR�A�[e]�uv[eJcuv[rjYB�u'U�RMJYã·RYBPJN[�L�DGR#¶¤B�UW]QRYd�]QRru·RYdN~cu�f!|ÙD'B�u�DQF�[CDQ]Q~�[�TEBPJNi#lS[eD·A�[e[eJ
DQF�[��M]Q[�H�DQ[e]_HKJcL×TE[�uGuv[e]_U�RM~NJtDQ[eJSH�JSU�[�uWj�ACFN[e]Q[zHYu Á HYHKDGFØB�u#DQFN[.pÔHKT�uv[rf+­!RYXZdcHK]Q[`DQF�[ZLORtUWDQ]QBPJN[`RKp
DQF�[�F�BE�YF�[e]�HKJSL+TER�A�[�]C¶)HKJcHYuCBEJ � FN[eR±uvRYd�FO^rf� FN[.]Q[zuvD�RKpoDQFN[`UaFSH�dNDQ[e]�DQF�[e]Q[�pqRM]�dSRYBPJOD\u¹RY~NDsDQFN[µLO~SHKTPBED·^rjmHKJSL¤DGFN[e]G[�pqRY]G[ÈDQF�[.BEXZdS[e]·pq[�U�DQBPRYJ�j
RKp}HKTETmDQFN[#TPRKAo[e]�xr[ed�FNBE]GRYDQF+BPJ�DGFN[eBP]�[�uGuv[eJSUW[rf



­
crd2fhgHisk ®
�/�°¯ � � 2

� F�[KF=RY]aLZAßHYuC~NDQDG[e]Q[�LmÂ'DQFN[.w�JN[#[eÃtdNTERtLO[zL�BPJODGR.RYJN[
DQFNRM~SuQH�JSL�X�BETETPBERMJ�AoRY]QT�LNu�f

í!HYUaF+A�RY]GT�LIU�RYJtDaH�BEJN[�L�H DGFNRY~SuGHKJSL¤X�BETETPBERMJ`uvdNFN[�]Q[�uWf
í!HYUaFIuvdNF�[e]Q[_U�RMJOD\HKBEJ�[�L+H DGFNRY~SuGHKJSL¤X�BETETPBåRYJ`dNT�H�JN[�u�f
í!HMUbFIdNT�H�JN[_U�RYJtDaH�BEJN[�L�H DGFNRY~SuGHKJSL¤X�BETETPBERMJ`uvDaH�]auWf

í!HMUbFÕuvDaH�]�U�RYJtDaH�BEJN[zL�H.X+H�JO^`DQFNRM~SuQH�JSL�X�BETETPBERMJ�DGFNBEJN�±u�f
wæp�DQF�[�uv[#DQF�[�]G[�HYu·RYJN[�]¹DGRrRYiIuvBPÃkj�HKJSLkjSdN]G[e[eJNBPJN�Nj�uQHKB�LkÂ� FNB�uCB�u�DGFN[.w�JN[_HKJSL+DQFN[ n TPTÙf� FN[�u·[Èu·BEÃZDGFN[ n LO[ed�DCFSHK]GXZRYJNB�uv[�LmjNHKJcL�uGHKB�LkÂ � F�B�u�B�u�DGFN[

¸¹[zHK]QDCR�p!DQF�[ w�JN[_H�JSLZDQFN[ n TPTÙf� FN[zuv[_uvBPÃZA�[e]G[#LO[�u·DQ]GRK^r[zL�lt^ZDGFN[_¶)HYuvDG[e]CRKp�DQF�[� [eXZd�TE[rÚrH�JSL�F�[Èu·dSHKir[#JNRMDef� F�[ n uvF+DQFN[�]Q[eR�p'AßHYuClN~N]QJtDC~NdIlO^`DQFN[_¶)H��Y~SuCBEJtDQR� FN[rF=RY]aLmf
wCp!H�TET�DQF�B�uCLOB�L�DGFN[_|ÙdSuvB�uQuvBPX�~cu¨itJNR�A±�¹RMDQFNBPJN�Nf
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� FNB�usUbFSH�dNDQ[�]�B�uCdN]Q[zuv~NX+H�lNTE^IUeH�TETP[�L ­oHe´tB�HK]sl»[zUeHK~Su·[.DQFSH�D#uv~�lSuvD\HKJSU�[`B�usU�RYXZdSR±uv[�L+RKpoX+HKJt^

uvd�FN[e]Q[zu�f� FN[.HMUeU�RM~NJOD��YBP´r[eJ+RKpC­!]G[�HKDGBERMJ¤B�uCDQF�[.uQH�XZ[_HYuCDQFSH�D¹pÔHKX�BETEB�HK]oDQR�uvDQ~cLO[eJtDauCRKp!DGFN[�­!FN]GB�u·DQB�H�J
DQ]\HYLOBPDQBPRYJ�jNDGFN[_îkRY�YR±u¹DQ]\HKJSuÙpqRY]GXZBEJN�.DGFN[#~NJNBPDv^`BEJtDQR.DGFN[#X+HKJt^rf

F×[#DGFN[eJIuv[e[#ACFSH�D�LtB1�m[e]Q[�JODßU�T�HMuQuv[zuæR�p'dS[eRMdNTE[_LOR`ACBEDGF�DGFN[#X+HKJt^rf� FN[ 3 H�DQBPRYJSH�TEB�u·D¹D\HKir[�u�DGFN[_uvBPÃ¤xr[edNF�BE]QRMDQF+RKp}¶¤B�U�]GRYdN]GRruvRMdN~SuCBEJIH`U�]Q~SLt[Èu·DaH�DQ[rjSH�JSL¤LO[zU�T�H�]Q[�u
DQF�[eX/DQR.lS[_DQFN[#~NJNBP´r[e]au·[rf � F�B�u}pqRYTPTE^`B�uCLO~�[ÈDQR.DGFN[#dN]QB�LO[#RKp�]Q[�HMuvRMJ�f� FN[ n LO[edND�U�RMJSU�[eJtDQ]\HKDG[�u�DQFN[_¶¤B�U�]QRtU�R±uvX/BPJ � BPdNFSHK]G[eDQFªjN]Q[�U�RM�YJNB�uvBPJN�ZH�J)ø¹J�BED·^rjO[�´r[eJZBEJ+DGFN[
XZB�U�]QRtU�R±uvX)jMlN~NDejSÅr~SH n LO[ed�DejOF�[ÈU�HKJ+�YR`JNR.pq~N]QDGFN[e]ef� FN[�¶)HYuvDG[e]ÈR�p�DQFN[ � [eXZdNTP[.LO[�u·DQ]GRK^�uÈH�TET'DGFN[�u·[ZBETPTE~Su·BERYJcu�j�lN~ND#]Q[�X+HKBPJSu�uvBPTE[eJtDef+xr[e[`DQFN[�LO[ �uQUW]QBEd�DQBERMJ+RKp�FNB�u}pq~NJcU�DQBPRYJSuCBEJ+DQF�[Èí!År~NBEJ�RKÃmjNîkBPlS[e] ó  #9ZHKJSL+[eT�u·[eACFN[e]G[rf

|ÙJZDQFN[sJN[eÃtD}�M]aHMLO[rjODGFN[4F=RY]\L�B�u']Q[ � pqRY]GX�~NT�HKDG[�LkjYpqRY]oDQFN[#¶)H��Y~Su!BEJ¤­!F�RYitX+HKF�jtDQFN[ Á ^tHMLkjODGFN[îkRY�MRruWf� FN[#|ÙdSu·B�uQu·BEX`~Su�j�BEJ�DQFN[�FNBE�MFN[�u·D��Y]\HYLO[sRKpVDQF�[ n f�; f n f<; fPjKB�u¨DGRYD\HKTETP^.~NJSU�RMJSuQUWBERY~cu}RKpVDGFNB�u!dN]QRtUW[�uQuWj
RY]�jNBEDoXZBE�MFODol»[#lS[eDGDQ[e]oDQR�uQHe^rjOF�[�]G[�U�RM�YJNB�uv[�u�BPDCHYu=�¹RMDQFNBPJN�NjtBEJ+DQFSH�DCdSRruvBPDQBP´r[#uv[eJcuv[#RKp�DQFN[#AoRY]aLmj
ACFNB�UbF+B�u�RMJNTE^�BEJtDQ[eTPTEBE�MBElNTP[CBEJ)xtH�X+HYuGHKX+HMLOFNBÙf
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�¹RMJN[_HK]G[ � F�[e^ZACFNR±uv[ÈJt~NX`lS[e]!B�u¹xrBPÃkÂ�´}[eT�uv[�Ao[e]Q[#DQF�[e^
u·BEÃZBPJSLO[e[�Lmf

xr[e´r[�JGµ�H�]Q[#DQFN[zuv[.xrBEÃ�DQFSH�DCTEBE´r[sJNRYDCBPJ�DGFN[.­!BED·^ZR�p'DGFN[
°'^t]aH�XZB�LNuWjr~NJSLO[e]CDGFN[/�¹BE�MFODCR�p!°�HKJ�f� F�[e]Q[#ACHMu¹î�H�R � D�Be~ªf� FN[�]Q[�AßHYu�xrB�LNL�HK]QDGFSHOf� FN[�]Q[#ACHMu ² ]GB�u·FNJSHOf� FN[e]G[#ACHYu � HKFt~NDQBÔf� F�[e]Q[#ACHMuC¶¤Rru·FN[eF�f� FN[e]Q[#AßHYu Á BERMJO^�uv~Su���¶� FN[e]Q[#AßHYu�¶)HKFNX`~SLkfh ~NDCDGFN[.xr[e´r[eJtDQF`XZ[eJ�UeHKTPTE[�LZ°!í 3 Á ø 3�n�h w_ÚñpqRY]

[eJSLO~N]GBEJN�.~�JODGR � FN[_í'JSLkjSH�D � F�[Èí'JSL+ACHMu5��H�~N�YFtD
DQR`[eJSLO~�]Q[ª� ·n XZ[�J�f
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� FNB�uCUaFSH�dNDQ[e]C�MBE´r[�uoH TPB�u·D�RKp¨DQFNR±uv[.u·dS[�U�B�H�TkXZ[zuQuv[�JN�Y[e]\u}R�p!DQFN[_|ÙJOÄSJ�BEDQ[sACFNR�BPJNBEDGB�H�DQ[�dS[e]GBERtLNuWf

DQF�[e^ZH�]Q[µUeHKTPTE[�L Á BEJ�RruQH�~N]au�l»[zUeHK~Su·[#RKp�DQFN[eBP]�uv[e[�XZBEJN�#DGR.l»[#DG[e]Q]GBElNTP[#LO[e´rRM~N]QBPJN�.U�]G[�HKDG~N]Q[zu�f � FN[e^
HK]G[+¶)HYu·DQ[e]\u�R�p�DQFN[ � [eXZd�TE[rj»pqRM]ÈDGFN[eBE]#Jt~NX`l»[�]�B�u/'×Ý� `dNTE~cuK"�d�TE~Su/%ñÞaj'DGFN[`X�^�uvDGB�UÈJt~NX�lS[e]sRKph BEJcHKF�ÚrlN~ND!DGFN[e^`HK]G[�U�HKTETP[�L g �¹RYJ�[��Ojtl»[zUeHK~Su·[¹DGFN[e^.FSHe´r[�H�DQDaH�BEJN[zLkf'|�p�BPD'A�[�]Q[�JNRYDouvR�jODGFN[e^ÈAoRY~NT�L
lS[_UeHKTPTE[�L g u·BEÃ��ÈBEJ+BED\u�lSHYLIuv[eJcuv[#RKp!X�[e]Q[�BEJtDQ[eTPTE[�UWDef� FN[e^_HK]G[�UeHKTPTE[�L.xr[e´r[eJªjYH�TEDQF�RY~N�MF.DQFN[e^µHK]G[Cí'BE�MFOD�jYlS[�UeHK~cuv[�î�HKR � D¹Be~�U�RY~NJtDau�HYu>JNRM~N�YFtDejrR�ACBEJ��DQR_DQFN[sJSHKDG~N]Q[�R�pVFNB�u!LORtUWDQ]QBPJN[rf � FN[s]Q[�pq[e]G[eJSU�[CDGRÈDGFN[eBE] g TEBE´tBEJ���J�RYDa�ÈB�u'DQR.lS[¹pqRY~�JSL�BEJ�îkBElS[e] ó  #9Of� FN[�AoRY]aL g °>[e]\LO~N]\HKlSRr�ÈXZ[zHKJSu g |'ACBPTETN[eJcLO~N]Q[s~NJODGR#DQFN[�[�JSLN�Of � F�[#HKTPTE~Su·BERYJ`B�u![eÃtdNT�H�BEJN[�LÈBPJ
DQF�[�J�RYDQ[±f

xrB�L�LNHK]GDQFSHtjNRY]#Ü¹RMDaH�X+HOjNAßHYuCDQFN[#JSH�XZ[�RKp�DQF�[�T�HYu·D h ~SL�LNHOf² ]QB�u·FNJSHÈAßHYu�DQF�[�d�]QBEJcU�BEdSH�TkBPJSUeHK]GJSHKDGBERMJ�R�p'DGFN[#|ÙJSLOB�HKJS��B�uvFNJt~�jODGFN[�dN]G[�uv[�]Q´r[e]�jñDGFN[#dN]QBPJSU�BPdSHKT
[eÃtdSRY~NJSLt[e]CRKp2�![�L�HKJtDQB�u·X)f� H�FO~�DQBÙjNRM] � FNRYDGF�jSDQFN[_í'�Y^tdNDQB�HKJ=Ü¹RtL+RKp2F(B�uQLORMX)f

¶¤Rru·FN[eF�jS¶¤R±uv[�uWjNDQFN[�pqRY~�JSLO[e]�RKp�DQFN[_¸¹[�lN]Q[eA uv^�uvDG[eX)fÁ BERMJO^�uv~cu�jNdN]GRYlSH�lNTE^IHKJ+[�U�uvDaH�DQB�Uspq]GRYX/DGFN[_í!HYuvD�f
¶)HKFNX`~SLkjt¶¤RMFSHKXZX�[�Lkfn TETmDQFN[zuv[#A�[e]G[�XZ[eJªÚODQF�[eBE]�Ü¹RtLtFN[�HYL¤B�u�DQFN[#]G[�uv~NTPD�R�p!X�^tDQF�RYdSRr[eB�Htf

��w � í�x
Ý ô ÞC¶)HMuvDG[e]au�R�p!DQFN[ � [eXZdNTP[rjYACFNR±uv[_�Y]aHMLO[ÈFcHYuCDQFN[#X`^Nu·DQB�UCJt~NX�lS[e]`'+Ý �  Kº»"�º»%ñÞaf
Ý�'rÞ � F�[�uv[_HK]G[#JNRYD�[eBE�MFOD�jNHMu¹H�dNdSHK]G[eJtDeÚOpqRY]�î�H�R � D�Be~=UWRY~NJtDauCHMu ò fÝ õ Þ � FN[CTE[e�M[eJSLÈR�p g ­!FN]QB�uvD\� B�u'RYJNTP^.H�U�RM]Q]G~NdNDQBPRYJ�HKJSL.dS[e]Q´r[�]auvBPRYJ_RKp�RMDQFN[�]'TE[e�M[eJSLNuWf'í!uvdS[�UWB�HKTPTE^_RKpÁ BPRYJt^Nu·~Su�Â�U�RYXZdcHK]Q[!DGFN[CHMUeU�RY~�JODVRKpV­!FN]GB�uvDVlS[�pqRY]G[C¸¹[�]QRtL�¼z°¨BPT�H�DQ[CBEJ_DQFN[o�YR±uvdS[eT�uWjrHKJcLÈRKp Á BERMJO^�uv~cu
lS[�pqRY]G[_°>[eJtDQFN[e~cu�BEJ g � FN[ h HMUeUeHK[z�Of
Ý�9rÞ¹w_jtDQFN[#T�HMuvD�TE[eDGDQ[e]oRKp¨°>[e]\LO~N]aH�lSRNjSB�u\��H�~N�YFtDef
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¶¤BEJcL�B�uCH`LOB�u·[�HYu·[#RKpou·[eXZ[eJ�fn TPTSDQFSH�D�H.X+HKJ�B�u�RY]�X+He^`l»[#B�u�FNB�LNLt[eJ+DQFN[e]G[eBEJªfh RtLOBETP^�pq~NJSUWDQBERMJSuCHK]G[#dSHK]GDauCRKp!DGFN[#X+HYUaFNBEJ�[rÚruvBPTE[eJtDej
~NJNTE[zuQu�BEJILOB�u � [�HYu·[rfh ~NDCX�BEJSLkjrJN[�´r[e]CH�DC[�HYu·[rjSU�]Q[zHKir[eDGF g |·�Of� FNB�uC|}dS[e]au·B�u·DQ[eDGF�J�RYDejSdSRru·DQ[eDGF¤JNRMDCDQFN]GRY~N�MF)�Y[eJN[�]aH �DQBERMJSu�jSUaFSH�JN�Y[eDGF+XZRYXZ[�JODGTE^rjeÄSJSH�TETE^�B�uCLO[�HMLkf� F�[e]Q[�pqRM]Q[#B�u�X�HKJZRMJNTE^ZF�BEX+u·[eT pªACFN[eJ+TER±uvD�DQR.FNBPX+uv[eTåp
BEJ � FN[.­!FSHK]GBERMDQBEJ��Nf
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­!FN[eDGF)B�uCDQFN[`­!FSHK]GBERYDsBEJ)DQF�[ � HK]QRMDef � FN[Z­!FcHK]QBPRYDG[e[e]�B�uCDQFN[.lS[�H�]Q[e]�RKpoDQF�[`¸¹RYTP^¤Ü�]aHKBPTÙf n TET

DQF�B�uCuvF�RY~NT�L�lS[_uvDQ~cLOBE[�LZBPJ¤îkBPlS[e] ó  #9OjSDQFN[$ T"�DQF n [�DQFt^O]�f� FN[+UaFSHKd�DQ[e]_B�u#UeHKTPTE[�L g x±DQ[e[edS[�Là¸¹RY]\uv[eFSH�BE]\�¤l»[zUeHK~Su·[ZRKp�DGFN[ZXZ[zLOB�H�[e´MHKT'DG]aHYLtBEDQBPRYJØDGFSHKD.lt^
uvDG[e[edNBPJN�`FNRY]\uv[eFSH�BE]#H�uvJSH�ir[.B�uCdN]QRtLO~cU�[�Lkj�H�JSL)DQFN[µuvJSH�ir[.B�uCDQFN[_FNBE[e]GRYdNTP^Od�FNB�U#]Q[edN]G[�uv[�JOD\HKDQBPRYJIRKp
uv[�XZ[eJ�jrdSH�]QDQB�U�~NT�HK]QTP^�BPJ)Ü¹J�RruvDGB�U_HKJSLIí¨�M^Od�DQB�H�J+[eX�l�TE[eX�u�f� FN[`XZ[�HKJ�BEJN�ZR�pCDGFN[`UbFcHKdNDG[e]#B�u#Åñ~�BEDQ[`UWTE[�H�]eÚ�DQFN[.ACF�RYTE[`]aHMU�[ � U�RYJcuQU�BPRY~Su·JN[�uQuWj>DGFSHKD#ACFNB�UbF)B�uRYX�JNBEdSRYDG[eJtDejORMXZJNB�uQU�BP[eJOD�jYRYX�JNBEdN]G[�uv[�JOD�jñB�u�FNB�L�LO[eJ+DQFN[�]Q[eBPJ�f� FN[e]G[�pqRY]G[rjN[eÃ�U�[edNDoBEJ¤DGFN[_UeHYu·[ÈR�poHKJ n LO[edND�jNX+HKJ+RMJNTE^Z]GB�u·[�u�DQR�H��YTPBEXZX`[e]!RKp¨DQFN[#~NJNBP´r[e]auGHKT
U�RMJSuQU�BPRY~Su·JN[�uGu�jNACFNBPTE[rjtBEJ+DQFN[#RM]Q�rHMuvX)jNDGFN[#XZBEJcL�B�u�lNTPRYDGDQ[�LZRY~�Def
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h [eBEJN�_B�u�DGFN[/�¹RY~NJªÚG.cRM]QX/B�u�DQFN[_HMLKã·[�U�DGBE´r[rf
¶)HKDQDG[e]CB�u�DGFN[/�¹RY~�J�ÚS¶¤RYDGBERYJ+B�u�DQFN[r�![e]Qlªf

F(F�[e]Q[�pqRM]Q[#FSH�DQF h [�BEJN�µU�TERMDQFN[�LZBPDauv[�T pVACBEDGF+.cRM]QX(I
F(FN[e]G[�pqRY]G[#FSHKDGF¤¶)H�DQDG[e]CX+HKJ�B pq[�u·DQ[�L�BPDau·[eT pVBPJ¤¶¤RMDQBPRYJhIn JcuvA�[�]CJNRYD�jkw,uvBPTE[eJtD�RMJN[r{`.NRY] � ¸�í 3 íÛB�u�JNR g ACFN[e]Q[ �pqRY]Q[z�OjNJNR g lS[�UeH�~Suv[z�Of� F�[�JcHKXZ[#RKp � ¸ n � B�u�JNRMD¹itJNR�ACJ�ÚNDQF�[È°']GRYJNRM~NJ

BEJtDQ[e]GdN]Q[eD\u�jtDQFSH�D¹B�u�jOXZB�uvBEJtDQ[�]QdN]G[eDauWjO|ÙD�f� BEX�[�H�JSL xrdcHYU�[_HK]G[ n Lt´r[e]QlSuWfÁ ~SHKTPBED·^`l»[��rHKD�DQF�[ ­!RMJYã·~NJSUWDQBERMJ�f� FN[�­!RMJSLOBEDGBERMJN[�LZB�u\.SHKDGFN[e]CR�p!DQFN[_°']Q[�d»R±uvBPDQBERMJ�f� FN[ n ]QDGB�U�TP[�H�T�uvR`X+H�]Qir[eDGF Á BP´OB�uvBPRYJ�ÚNlN~�DCDQFN[_|ÙJODG[e] �ã·[�U�BPDQRMJ�B�u�DQFN[_u·RY~NJSL+DQFSH�D¹[�JSLO[eDGF�BPJ+DQFN[.xrBPTE[eJSUW[rfÁ [�u·DQ]GRK^�DQFN[e]G[�pqRY]G[�DQF�[Èí'BP�YFtD�°'HK]GDauCRKpCxrdS[e[zUbF�ÚtDQFN[
�¹BEJtDQF�B�u�JNBP�YF+~NJtDQR � ]G~NDQF�f� F�B�uCHKT�uvR`X�~cuvD�lS[_LO[�u·DQ]GRK^r[zL�lS[�pqRM]Q[#DQF�RY~¤[�JODG[e]Q[�u·D

BEJtDQR � F�[�xrBPTE[eJSUW[rfn ~NX)f
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� [�DQF¤B�uæDGFN[ � HK]GRYD�DG]Q~NX�d�jkxrDQ]G[eJN�MDQF�jSBEJIACFNB�UaF)H.A�RMX+HKJIB�uC]Q[edN]G[�uv[�JODG[�L+U�TER±uvBEJ���DGFN[ÈXZRM~NDQF

RKp}HÈTEBERMJ�f� FNB�u�UbFSH�dNDQ[�]>B�u>UeH�TETP[�L g � FN[ h ]\HKJNi�uQ�tjrHKJ.[e´r[�JÈXZRM]Q[!dSRKAo[e]vpq~�TNu·^OX`lSRYTÙj�pqRM]'BEDVB�u�DQF�[¹xtU�RMDQDGB�uvFªj
HKJcL�RYJ�TE^ZitJNR�ACJ�jSHKd�dSHK]\HKDQ~cuæpqRY]�U�TPRru·BEJN�.DGFN[#XZRY~NDGF+RKp¨H AoRYX+H�J�f� FN[.UaFSH�dNDQ[e]CB�ußpqRM]QX+H�TETP^ZH�J)HKDGDaHMUbi+~NdSRYJ)DGFN[#dSHK]GDau¹R�pouvdS[e[zUbF�jNDGFN[ÈBPJODG[e]�ã·[zU�DQBPRYJ�jrDQF�[ÈXZ[�H�J �BEJ��YTE[zuQu>~NDGDQ[e]\HKJSUW[�RKpm[�U�uvDaHMuv^rjMl»[�BEJN��DGFN[CRYJ�TE^#DQFNBPJN��AoRY]QDGF`uQHe^tBEJN��Úñ^r[�D>[e´r[�J�DGFNB�uVB�u>DGR�lS[C]Q[e�±HK]aLt[�L
HYu�H.T�HKdcuv[rfgan ~�X+��]G[edN]Q[zuv[eJtDau�DGFN[#[eJODG[e]QBPJN�ÈBPJODGR.DQFN[_u·BETE[�JSU�[rjtHYuCACBETPTkRMlSuv[e]G´r[�LZ~NdSRYJIdN]QRMJNRY~NJcU�BEJN��BEDef
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� F�[ n lO^�uQu�R�p!¸�H�TETP~SU�BEJcHKDQBPRYJSu!FSHYu�î�HeA,HKJcL 3 [�HYu·RYJ�Ú
lN~ND�BEJ � ]Q~NDGF¤DGFN[e]Q[#B�u�JNR.lSRYJSL¤lS[eD·A�[�[eJZDQF�[ � R�^NuCRKp

DQFN[.Ü�RtLNu�f� FNB�u 3 [�HMuvRMJ)HKJcL¤î�HeAäB�u�DGFN[ h RYJSL+RKp�DQFN[.Ü�]Q[zHKDsîkBE[rf� ]Q~�DQF�{ � ]G~NDQFª{ � ]Q~NDGF�{!U�]GBE[eDGFZDQFN[_îkRM]aL�R�p!DQF�[ n lO^�uQu
RKp¨¸�HKTPTE~SUWBEJSH�DQBERMJSu�f� FN[e]G[�B�u�JNR�uvBETP[eJSU�[�BEJ+DGFSHKD n lt^NuGu�Â>pqRY]�H�TET�DGFSHKD�XZ[eJ

U�HKTETVxrBETP[eJSU�[sB�uC|ÙDau¹xrdS[e[zUbF�f� F�B�u n lO^�uQu�B�uCHKT�uvR`UeH�TETE[zL g ¸¹[eTPT��Oj�HKJSL g � FN[.¶)H�JO^��Of
|ÙDau�JSH�XZ[�B�u g ­!RYJcuQU�BPRY~Su·JN[�uQuG�Oj�H�JSL g � FN[.ø�JNBE´r[e]\uv[��tj

HKX�RYJN�.XZ[�J�fh ~�D � ¸ n � ACFNB�UbF+JN[�BEDQF�[e]�B�uCuvBETP[eJtDejrJNRY]suvdS[�H�iNuWj»]G[ �ã·RYB�U�[�u�DQF�[e]Q[eBPJ�f
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� FN[e]G[�B�u�JNR�HKdNdSH�]Q[eJtD�U�RMJNJN[�U�DGBERMJ�lS[eD·Ao[e[eJZDGFN[ÈJt~NX`l»[�]}R�p!DQF�B�uCUaFSHKdNDG[e]CH�JSL�BPDauCu·~NlNã·[�U�D�f
|ÙD�LORr[�u�jSFNR�A�[�´r[e]ejt]Q[�pq[e]oDQR`DQFN[#ir[e^�RKp�DQFN[ � H�]QRYDsUeH�TETE[zL � FN[.¸�[e]QXZBPDejYACF�B�UaF�]G[edN]G[�uv[eJtDau�F�BEX

HYu�U�TPRrHKir[zLkf
«YRtL0B�uÈDQFN[+UWRYJSU�[zHKTE[zLØ°'FSHKTPTE~Su.HMu RMdNdSRruv[zL0DQR � HK~ªj�DQFN[�[eÃODG[eJSLO[zLØ°'FSHKTPTE~SuWf � FNB�u.UbFSH�dNDQ[�]

uvF�RY~NT�L¤l»[`u·DQ~SLtBE[�L+BEJ)DQF�[ÈTEBP�YFtD¹R�poACFSHKD�B�u�uQH�B�L+BEJ gan FSHO{ï�ZHKJSL¤BPJ¤DGFN[ � [�XZdNTE[sRKp�xrRYTPRYXZRMJ¤DGFN[² BEJN�`H�lSRY~ND�DGFN[#]Q[�HMuvRMJ�f� FN[È~�JNBE´r[e]\uv[�B�uæBPJSuQH�JN[rjSDQFN[#T�HzA RKpoUeH�~Suv[µHKJSL¤[��k[zU�DCB�u�HKJIBETETP~SuvBPRYJ�jNRM]�u·R�BPD�H�dNdS[�HK]\u¹BEJ+DGFN[n lt^NuGu�jtACFNB�UaF+B�u�DQFt~Su�B�LO[eJtDQB Äc[�L�ACBEDGFIU�RYJSuGU�BERM~SuvJ�[�uQuWjNDQFN[#X+H�JO^rjtH�JSL�lSRYDGF�ÚSlN~NDCACBEDGFNBEJ+DGFNB�u�B�uCH
uv[zU�]Q[eDo~NJNBPDv^�ACFNB�UaFZ]Q[Gã·RYB�UW[�u�ÚtDQFNB�u�~NJNBEDClS[eBPJN�.pÔHK]ClS[e^rRYJcL¤HKJt^+U�RMJSU�[ed�DQBERMJ�f
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­!RMJSU�[e]GJNBEJN�.DGFN[_¸¹RYTP^ � FN]G[e[ � BEJ � ��HK~��YFtDef�¹~NBPDej�¸�HYLOBPDej 3 H � ¸¹RrRM] � ² FO~NBPDejmHK]G[�RMJNTE^�DQR`l»[#~NJcLO[e] �uvDQRrRtL¤lt^ZDGFN[_¶)HYuvDG[e]CRKp¨DQFN[ � [eXZdNTP[rf� FN[�^+HK]G[ÈH�lSRK´r[ � FN[ n lt^NuGu�jNH�JSL¤UWRYJtDaHKBPJIHKTETVUWRYJ �DQ]\HYLOB�U�DQBPRYJ+BEJ+DQF�[eX+uv[�TE´r[�uWfh [eTPRKA9DQF�[eX B�uCH�u·[e[eXZBPJN�.Lt~SHKTPBED·^�R�p�­!FcHKRrusHKJSLh HKlSH�TERYJªÚNDQFN[�u·[_HK]Q[_UeH�TETP[�LR.SHKDGFN[e]sHKJSL+¶¤RYDGFN[e]�jNlN~ND
BEDCB�u�J�RYDsuvRNf � FN[e^�HK]Q[_UeH�TETP[�L h ]QRMDQFN[�]�HKJSL)xrB�u·DQ[e]�j
l�~ND¹BPD�B�u�JNRYDsuvR�f � FN[�^+HK]G[ÈU�HKTETP[�LZ¸¹~cuvlSH�JSL¤H�JSL

F(Båpq[rjOl�~ND¹BPDCB�u�JNRMD�uvR�f� FN[#]G[�ZS[�U�DGBERMJ�R�p n TETkB�uC°'HKJªÂ}DGFN[/�¹BE�MFODoRKpo°'H�J+B�u�DQF�[n JNJ�BEFNBPT�HKDGBERMJZRKp!DGFN[ n TETÔf
­oHMuvDsLOR�ACJ¤DQF�]QRY~��YF � F�[ n lt^NuGu}B�u�DQFN[_îkBE�MFOD�jNDQFN[ 3 Rru·^
­!]GRruGu�jSDQFN[#]aH�dNDQ~�]Q[#RKp¨ø¹JNBPRYJ+DQFSH�D�Lt[�uvDG]QR�^NuWjNDQFSH�D¹B�u� FN[rFØHe^rf � F�[ 3 Rruv^I­!]QRruGuæB�uæDGFN[ n X`lSHYuGuQHYLtRY]�R�po°'H�J�f
¸¹R�A9BEJOÄSJ�BEDQ[#B�u�DQFN[_LOB�uvDaH�JSU�[�pqRY]GX � FNB�u�DQR � FSHKD�{ ð [eDn TPTkB�uC¸�[e]Q[#H�JSL(��RKA#f2��RY]CB�u�DGFN[e]G[ÈH�JO^�DQFN[e]G[#RY] � FN[eJªÚ
pqRM]�H�TET�DGFSHKDCB�u�jNACFSH�D¹B�u�BEDClN~ND�H.X+H�JNB pq[�u·DaH�DQBERMJ�jODGFSHKDCB�u�j
H.dSH�]QDejNDGFSHKD�B�uWjNHÈpÔHKT�uv[eFNRrRtLmj»R�p � ¸ n � ACF�B�UaFZB�u�JNRMD�Ið [eD � ¸ n � ACF�B�UaFZB�u�JNRMD¹J�[eBEDGFN[e]�B�u�JNRY]�B�u�J�RYD � FSHKD

ACFNB�UbF+B�u�{
|vLt[eJODGBED·^.B�u�dS[e]·pq[�U�D�ÚODQF�[e]Q[�pqRM]Q[#DQF�[�T�HeA7R�p!|·LO[eJtDQBPD·^�B�u
lN~�D�H TPBE[rfW.cRM]CDQFN[�]Q[#B�u�JNR�uv~�lNã·[�U�Dej�HKJSL+DQFN[�]Q[#B�u�JNR
dN]Q[�LtB�UeH�DQ[rÚtJNRY]�B�u�DGFN[e]Q[#DGFN[_U�RYJtDQ]\HYLOB�U�DQRM]Q^`RKp![eBPDQFN[�]

RKp�DQFN[zuv[#DQFNBPJN�ruWf
¸�RYTE^±jN¸¹RMTE^rj�¸¹RYTP^ZH�]Q[ÈDGFN[�u·[ � ]Q~�DQFSu�DGFSHKDs|}~NDGDQ[e]�j

itJNR�ACBEJN�`DQFN[�X DGR�lS[#lN~NDCpÔHKT�uv[eFNRrRtL�u�jSlN]QRMir[eJ+XZBE]G]QRY]\u�j
DQ]QRM~NlNTP[�LZACHKDG[e]auWÚNFNB�Lt[�X�[rjNwäRY~�]�î�HMLO^rjNBEJ � Ft^
F×RMX�l�{�pqRY]s|}X+He^.JNRMD¹[�JSLO~N]G[�DGFN[#]aH�dNDQ~N]G[rf

|ÙJ�DGFNB�u�~�DQDQ[�]aHKJcU�[#RKpVpÔHKT�u·[eFNRrRtL¤~NdSRMJ�pÔHKT�uv[eF�RrRtLkj»ACF�Rruv[
U�RMJODG]aHYLtB�U�DGRY]QBP[�uCHK]G[_HKT�u·R pÔH�T�u·[rjOBPD�uv[e[eX�u�HYuCB p � FcHKD

ACFNB�UaFI|}~NDGDQ[e]G[�L�JNRMD¹Ao[e]Q[#DG]Q~N[rfh TP[�uQu·[�Lkjt~NJO~�DQDQ[�]aHKl�TE^ZlNTP[�uQu·[�LkjtB�u�DQF�B�u�T�HMuvD�RKp�DQFN[
BETPTE~Su·BERMJSu�ÚtTE[eDoXZ[�dNT�Hz^`DQF�[�X�HKJ�j�HKJSL+DQFN]G~SuvD�BED�pq]GRYX

XZ[r{ n XZ[eJ�f
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g � FN[_Ü¹TPR�A � F=RY]GX+��X+He^ÈdS[e]QFcHKdSu�lS[�DQ]aH�JSuvT�HKDG[�LZHYu g HÈTPBEDQDGTE[oTEBE�MFOD!BPJ�DGFN[#LNH�]QitJN[�uQuG�OjtDQFNRM~N�YFDQF�[e]Q[#X+He^.lS[.H.u·~NlNDQTP[#]Q[�pq[e]G[eJSU�[sDQR.DQF�[�JcHKDQ~�]Q[ÈR�p'DGFSHKD�TEBP�YFtDef
í'TE[e´r[eJàB�u.DQFN[+�Y]G[�HKD`Jt~NX�lS[e]_RKp_¶)H��YB�Ubimj�H�JSL0DGFNB�u.UaFSH�dNDQ[e].BPJSLOB�UeHKDG[�u.H×u·~NdN]G[eXZ[ZX+H��YB�UeHKT

XZ[eDGFNRtLkÚtlN~NDCBEDCB�u�]Q[�H�TETP^ZUeH�TETP[�LZ[eTE[e´r[�J�jYlS[�UeH�~Suv[_RKp¨îkBElS[e]sîk[e�YB�u�jS|aj�' ò f� FN[�ÄS]au·D¹dcHK]QDCR�p!DQF�[ÈUaFSH�dNDQ[e]�Lt[�uQU�]GBElS[�u�DGFN[#~NJNBE´r[�]auv[sBEJ+BED\u�FNBE�MFN[�uvD�u·[eJSu·[rjSLOR�ACJ+DQR� BEd�FSHK]G[eDQF�ÚNBPDCB�u�DGFN[#JN[eA HKJSL+d»[�]vpq[�U�DßU�Rru·XZRY�MRYJt^ZRKp}îkBElS[e]�îk[e�MB�u�f
­!FSHKR±uCHKJSL h HKlSH�TERYJ�HK]G[È­!FNRMiOX+H�F`HKJSL h BEJSH�F�jrlN~ND�DGFN[e^µHK]Q[s]Q[�H�TETE^_RYJN[±ÚODQF�[¹[�uGuv[eJtDQB�HKTN~�JNBED·^

RKp¨DQFN[_uv~�d»[�]QJSH�T � ]GB�HYL+B�u�FN[�]Q[�BPJSuvB�uvDQ[zL�~�d»RMJ�f
°'HKJIB�u�H �M[eJN[e]GB�U�JSH�XZ[rjOBPJSU�TP~SLOBEJ��.DQFNB�uæACFNRMTE[µuv^�uvDQ[�X/RKp!BPDauCX+HKJ�B pq[�u·DQ[�LZu·B�LO[±f � FNR±uv[.ACFNB�UbF

HK]G[_HKlSR�´r[�DGFN[ n lt^NuGu�HK]G[#DQFN[e]G[�pqRY]G[_uQHKB�LZDQR`TEBE´r[�BEJ�DQFN[/�¹BP�YFtDCRKp¨°'HKJ�ÚNDGFN[e^�HK]G[�RMJNTE^�]Q[�HMUbFN[zL�lt^
DQF�[ÈH�JNJNBPFNBET�HKDQBPRYJ+RKp¨DQFN[ n TPTÙf� FO~cu�jNDQF�[È¶)HMuvDG[e]CRKp!DGFN[ � [�XZdNTE[�TEBP´r[�u}BPJ+DQFN[/�¹BP�YFtD�RKp}°'HKJ�f

�¹R�A#j'lS[eTER�A�DQF�[ n lt^NuGu�j'DQF�[ZX+HKJ�B pq[�u·DQ[�L¤dSH�]QD.R�p�DGFN[+¶)HYu·DQ[e]_RKpsDQFN[�DQ[eXZd�TE[rjVHKT�uvR)]G[�HYUaFN[�u
xtH�X+HYLOF�BÙjNHMuæDGFN[#ACHe^ZR�p n J�JNBEFNBPT�H�DQBERMJ�f

°'HK]\HK�M]aHKd�F õ lS[e�MBEJSu!lO^µH�]Q[�ZS[�U�DGBERYJ.d�]QRtLO~SUW[�L lt^.DQF�[¹dN]G[�U�[�LtBEJN��[�ÃOdSRru·BEDGBERYJªf � FNB�u']Q[�ZS[�U�DGBERYJ
B�u!BEXZX�[�LOBPHKDG[eTE^_U�RMJODG]aHYLtB�U�DG[�LkjrDQFN[ HK~NDGFNRY]�lS[eBEJN�µH.¶)HYu·DQ[e]oRKp�DQFN[ � [eXZd�TE[rf�¸�[�DQFN[�]Q[e~NdSRMJ�[�JODG[e]au
BEJtDQR#FNB�uæxtH�X+HYLtFNBÙjrH�JSL�FN[sdNBETP[�u'U�RMJODG]aHYLtB�U�DGBERYJ`~NdSRYJIU�RMJODG]aHMLOB�U�DGBERMJ�jtHKJSL�DGFO~cu}H#FNBE�MFN[e]ßLO[e�Y]G[e[�RKp
]aH�dNDQ~�]Q[rj�ACBEDGF)[e´r[e]suv[eJtDQ[�JSU�[rjS~NJtDQBET�FNB�u�H�]QXZRM~N]Q^IB�u¹[�ÃOFSH�~SuvDG[�Lkj�H�JSLkjVACBEDQF)DGFN[.A�RM]aL n XZ[eJªjNFN[
[eJtDQ[e]\u�DQFN[_u·~NdN]Q[�XZ[�u·DaH�DQ[rf
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|Qw B�u�DQF�[ÈUW]Q^ZR�p'DGFN[#TER�A�[e]ßHYu�ws|}RKp¨DQFN[#FNBP�YFN[e]�f
|ÓJZÄS�M~N]Q[zu�DQFN[e^�HK]Q[U òMò  YÚ�É�BEJ+TE[�DQDQ[�]au�DQF�[e^ZH�]Q[§«YRK^±f t{Ê
.NRY]�ACFN[eJIHKTPT�B�u�[�År~NBETPBElN]\HKDG[�LkjrACFN[eJIHKTPT�B�u�lS[eFN[�T�L�pq]QRMX
ACBPDQFNRM~ND�HKTPTÙjNDGFN[e]Q[sB�u>ã·R�^rjYã·R�^rjKã·R�^ZDGFSHKD�B�u�l�~NDCRYJN[
pÔHMU�[eDCRKp}H�LOB�HKXZRMJSLkjt[e´r[e]Q^.RMDQFN[�]æpÔHMU�[eDCACFN[e]G[eRKp�B�u

XZRM]Q[�ã·R�^rpq~NTkDGFSHKJ`ã·R�^ZBED\uv[eTåpGf
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� FN[ Á ]aHK�MRYJ � .>TPBE[�uCA�[e]G[_UbFNR±uv[eJIHMu�uv^tX�lSRMT�u}R�p�ã·R�^rjNlS[�UeH�~Suv[_RKp!DGFN[.H�~NDQFNRM]eÆïuæRMlSuv[e]G´MHKDQBPRYJÕHYuH.JSHKDG~N]aH�TEB�u·Def
°'HK]\HK�M]aHKd�FE ¹XZ[�]Q[!]Q[edS[�H�DauC­!FSHKdNDG[e] ó BEJ�Åñ~NBPJODG[�uQu·[eJSU�[±Ú> òYò  MjNlS[eBEJN�$ & o Ý¹ �  T%rÞajOB�u!H�u·^OX`lSRYTRKpªDQFN[�UWRYXZdNTP[eDQ[!~NJ�BED·^#X+HKJNBåpq[�uvDG[�LÈHMu'DQFN[CX+H�JO^±jzpqRM] o Ý¹ �  T%ñÞ��YBP´r[�u¾DGFN[CACFNRMTE[�U�RM~N]au·[¹R�p�Jt~NX�lS[e]\upq]QRMX/DQF�[Èu·BEXZd�TE[�~NJNBED·^ZR�p\ #DQR.DGFN[_U�RYX�dNTE[eÃ.~�JNBED·^ZR�p\ #%OjSBEXZdN]G[e�YJcHKDQ[zL�lO^`DQF�[�X�HK�YB�UeHKTW - Mf
|'X+He^.HYL�L�H�pq~N]QDGFN[e]ßU�RYXZX�[eJrD>RMJ+DQFN[�JO~�X�lS[e]`,> Mf\ T%ZÝ¹ ¹dNTP~Su�%rÞ!B�u!HÈFNBE�MFN[e]!pqRY]QX�R�p ó f ó B�un XZRM~NJ�jrDQF�[ÈÜ�RtL�R�p'�M[eJN[e]\HKDGBERYJªjNHKJcL( T%ÈB�u5 YjNDGFN[#°'FSH�TETEB�Uæ~�JNBED·^rf Á HKTP[eDQFZB�u}DGFN[ ð RYJNBÔf n JcLR,> �B�un ¶E��Ý n XZ[�JkÞajSH�pqRY]GX�R�p�DGFN[`°'FSHKTPTE~Su�X+HYLO[µU�RYX�dNTE[eDG[#DQFN]GRY~N�MF×DGFN[.BEJtDQ[e]G´r[eJtDQBERMJ+RKpoDQFN[ ð RMJNBÙf� FNB�u}H��rH�BEJ�U�RYJNJ�[�U�Dau'ACBPDQF.DQF�[�|Qw HKJSLZws|>RKpªdSHK]\HK�Y]\HKdNFÌ YjtHKJSL`RKpVUWRY~N]\uv[�|Qw(B�uVDQFN[�]aH�dNDQ~N]G[�©9UW]Q^

RKp¨DQFN[.Ü�]Q[e[�iNuWf� FN[#ACFNRYTP[_UbFSH�dNDQ[�]CB�u�jSH��rH�BEJ�jSH`U�RYX�XZ[eJtD'RYJÕîkBElS[e]CTE[��YB�uWjh Mjh"&9 � % ò f
��w � í�x

Ý�,rÞ4 òYò  �  & o f � FN[_°>[eDaH�T�u�R�p'DGFN[.xtHKFSHMuv]\HK]aHMUeHKitit]aHOf
Ý� ò ÞM«Ow ð �  ò  YjSDQF�[Èí'�M��R�p�xrd�BE]QBPDCBEJ+[�År~NBETPBElN]GBE~NX�lS[eD·Ao[e[eJZDGFN[_°¨BPTET�HK]au�R�p'DGFN[ � [�XZdNTE[±f
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wäDQF�RY~¤DGFSHKDsuv[�DQDQ[zuvDCRY~�DC~NdSRYJ � FN[_°'H�DQF�jOpÔH�T�uv[#B�u�DQFN[
°'FSH�JODGRYX/DGFSHKD�DQFNRM~)u·[e[eir[�u·DefHF(F�[eJ+DQFNRM~¤FSHMuvD�BED
DQFNRM~)u·FSHKTPDCiOJNR�A HKTPT�lNBEDGDQ[e]GJN[�uQuWjODGFO^ZDG[e[eDGF�ÄcÃO[�LZBPJ

DQFN[.xrRtLtRYX � n dNdNTP[rf� FO~cu�FSHYu·D¹DGFNRY~Il»[�[eJ+TE~N]G[�L+HKTERMJN� � FSHKDs°'HKDGF�jNACFNR±uv[
DQ[�]Q]QRM]C[eT�u·[#FSHYLILO]QBP´r[eJZDQF�[e[¹pÔHK]sHeACHe^rf

wäDGFNRY~IDQFSH�D�u·DQ]QB�LO[�u·DC~NdSRYJ¤DGFN[#XZB�L�LOTE[�RKp � FN[.°�HKDQFªjNJNR
dNFSH�JODGRYX+u�X�RtUbi.DGFN[e[rf2.NRY]CDGFN[_uvDG]QB�Lt[rÆ�uCuGHKir[#DQFNRM~

u·DQ]GB�LO[�u·Def� Ft~Su¹H�]QDCDGFNRY~ITE~N]G[�L+HKTERMJN� � FSHKDs°'HKDGF�jNACFNR±uv[�pÔHMuQU�BPJSH �DGBERMJ�[�T�uv[#FSHML¤LO]GBE´r[eJ�DQFN[e[�pÔHK]sHzAßHe^rf
wäDGFNRY~IDQFSH�D�LO]aHeA�[zuvDCDQR�AßHK]aL+DQFN[_í'JSL+RKp � FN[_°'HKDGF�j
[��kRM]QDCB�u�JNR�X�RY]Q[±fn.SHYu·DQ[e]�H�JSL�pÔHMuvDQ[�]�LOR±uvD�DQFNRM~ZpÔHKTETÔÚ
DGFO^ZAo[�HK]GBEJN[zuQu�B�uCUaFSH�JN�Y[�LZBPJODGR`|ÓJ�[��ªHKlNTP[ 3 [�u·Def

.NRY]CDQF�[e]Q[#B�u�J�RYD � FNRY~I~NdSRYJ � FcHKDs°'HKDGF�Â}DGFNRY~+FSHMuvD
lS[�U�RMXZ[ � FN[rFàHz^±f
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� FNB�uCUaFSH�dNDQ[e]CB�u�dS[e]vpq[�UWDQTE^�U�TP[�HK]CDGR`HKJt^rRYJN[#ACFNR`FSHYu�uvDG~SLOBP[�LZDQFN[_UeH�]Q[e[e]CR�p!H�J n Lt[edNDef� FN[.xrRtLORMX � n dNdNTE[#B�uCHKJ¤~�JN[�HKD\HKlNTP[�pq]Q~NBPD}pqRY~�JSL�BPJ�DGFN[_LO[�u·[e]QD�f
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� FN[_ø¹J�BE´r[e]\uv[�B�u�DQFN[_°']aHMU�DQB�UeHKTs«YRYir[#RKp!DGFN[.Ü�[eJN[e]\HKT
HKD�DQFN[_í'Ãtd»[�JSuv[#RKp¨DQFN[_°'H�]QDQB�U�~NT�HK]ej�Åñ~�RYDQF+. 3�n � í 3

°!í 3 Á ø 3�n�h w_jNH�JSLZT�H�~N�YFN[zLkfh ~NDCDGFNRru·[.LOB�uQU�BPdNTE[zu¨J�[�HK]G[�uvD�DQR.FNBPX/A�[�dNDej�uv[e[eBPJN�.DQF�[
ø¹J�BE´r[e]\uQHKT�xrRM]Q]GRKA#f� FNR±uv[ÈJ�[eÃODoDQR`DQFN[�X/T�H�~N�YFN[zLkjSuv[e[�BEJN�.DGFN[_ø¹JNBE´r[�]auQH�T

«YRYir[±fh [eTPRKA(DGFN[�u·[ÈUW[e]QD\HKBEJILOB�uQU�BPdNTE[zu}A�[�dNDef� F�[eJ)U�[�]QDaH�BEJ+LtB�uQUWBEdNTP[�u}T�HK~N�MFN[�Lkf
w�DQF�[e]auCJN[eÃtD�Ao[edNDef
w¹DGFN[e]\u�JN[eÃtDCT�HK~��YFN[�Lmf
�¹[eÃtD�RMDQFN[�]au�A�[�dNDef
�¹[eÃtD�RMDQFN[e]\u�T�H�~N�YFN[zLkf

î�HMuvDsUeHKXZ[sDQFNR±uv[ÈDGFSHKDCAo[edNDClS[�UeH�~Suv[_DQFN[�^ZU�RM~NT�LZJNRMD
u·[e[#DQFN[/«YRMir[rjSHKJSLZDGFNRru·[ÈDQFcHKD�T�HK~��YFN[�LZTP[�uvDCDGFN[e^

uvF�RY~NT�L�lS[#DQFNRM~N�YFtD¹J�RYD�DQR`uv[�[�DGFN[/«YRYir[rjSH�JSLZDQFNRM~N�YFtD
BEDßuQHepq[ÈDQR`HMU�D�TEBEir[6. 3�n � í 3 °}í 3 Á ø 3�n�h w_fh ~NDCDGFNRY~��YFE. 3¹n � í 3 °!í 3 Á ø 3¹n�h w9T�HK~N�MFN[�L

RYdS[eJNTP^rjN¸¹[_H�T�uvR�HKDCDGFN[_uQH�XZ[�DQBPXZ[�A�[edND�u·[�U�]G[eDQTP^kÚ
H�JSL�BPJI¸¹BEX+u·[eT pª¸¹[#JN[�BEDQF�[e]�T�HK~N�MFN[�L�J�RY]�A�[edND�f

�¹RM]�LOB�L+¸¹[�XZ[�H�JZACFSH�D�¸¹[_uGHKB�Lmf
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� FN[#DQBPDQTE[±j g w�JNBPRYJ � °>[e[�TEBEJ��ruQ�tjN]Q[�pq[�]au}DGR�DGFN[#A�[eTPT � iOJ�RKACJ�BEJSU�B�LO[eJtD�BPJ g °>[e[e]�Ü�^tJOD\�Of� FN[_UbFcHKdNDG[e]C]Q[�u·[eX`lNTE[�u�uvDQ]GRYJN�MTE^ Á ~Nd�BEJ�ÆïuCHYUeU�RM~NJtDCRKp�FNR�AäFN[#ACHMuCHKlNTP[�DGR�ACBPJIHKDCDQF�[��±HKXZ[

RKps�Y~�[�uQu·BEJN�)RtLNL
RY].[e´r[�J�fØÝvx±[e[+°>Rr[rÆïuÈDaH�TE[ZR�p g � FN[I°¨~�]QTERMBEJN[zLØîk[eDQDG[e]a�tf Þ h ~ND_DQFNB�uÈB�uÈH¤X�RY]Q[
uv[�]QBERM~SuCdNBE[�UW[�R�p!dSu·^NUaFNRYTPRY�M^rfC|ÙJ¤RMJN[rÆ�u�HYLt´YH�JSU�[_DQR�ACH�]aLNu�H`U�RMXZdN]Q[�FN[eJSu·BERYJ+R�p!DQFN[#~NJ�BE´r[e]\uv[rjNRMJN[
UaFSHKJN�M[�u�]aHMLOB�U�HKTETP^ZRYJ�[rÆ�u�dSRYBPJODCR�p!´tBE[eA#ÚtJN[�HK]GTE^�HKTPACHe^NuCBEDßHKXZRM~NJtDau�DQR�HÈ]Q[�´r[e]auGHKTÙf� FNB�u�B�u DGFN[`UeH�~Suv[`RKpßXZRru·D�]G[eTEBP�YBPRY~Su�UWRYJtDQ]QR�´r[e]\uvBP[�u�f_°'HK]\HK�M]aHKd�FÍ Mj�FNR�A�[e´r[e]�jkB�ur.N]aH�DQ[e] °>[e] �LO~N]\HKlSRNÆïuæpqRY]GX�~�T�HKDGBERMJ�R�poFNB�uCdS[e]aU�[�dNDQBPRYJ¤R�p!DQF�[.ø¹JNBP´r[e]auGHKTj«YRMir[rjkH�T�u·RZLO[zuQU�]GBElS[�L�BPJ×­!FSH�dNDQ[�]r% ó fn TPTYBEJcLOBE´tB�LO~cHKTr[eÃtB�u·DQ[eJSUW['B�ukDG]aHK�MB�UYf�°>[e]\U�[edNDGBERYJ#R�pSDQFNB�u»pÔHYU�DVB�ukDGFN[�[zuQuv[�JSU�[!RKpmUWRYXZ[�Lt^rf g ¸�RY~Su·[eFNRYT�L
Ü�RtLNuQ�`B�uCHKJÕHKDGDQ[eXZd�D�DQR.AC]GBEDG[�d�~N]Q[_U�RMXZ[�LO^rf g � FN[ h HMUeUbFcHK[��ÈR�p!í'~N]GBEdNB�LO[�u�B�uCH�JNRYDGFN[e]�fn D.DGFN[+[eJSL
RKp#DGFN[IUbFSH�dNDQ[�]�BPD.B�u�j!FNR�A�[�´r[e]ejouv[e[�J0DGFSHKD`DQR=DQF�[)¶)HYu·DQ[e].R�p#DQF�[ � [eXZdNTP[�DGFN[
RYd�d»R±uvBPDQ[ÈdS[e]\U�[edNDGBERMJ�RtU�U�~N]auCu·BEX`~NTED\HKJN[�RY~Su·TE^rjtHKJcL�DQFcHKD�FN[#FNBEX+u·[eT pªB�u�lS[e^rRMJSLZl»RMDQFIRKp!DGFN[�uv[±fn JSL.BEJ`DQFN[CT�HYu·D�dSH�]aHK�M]aH�dNF+BED'B�u}u·FNR�ACJZDQFcHKD!FN[�]Q[�H�TEB�u·[�u'DQFN[�DQ]G~NDQF�HYu!lS[e^rRYJSL`HKJt^`uvD\HKDG[eXZ[eJtD
RKp¨BEDef
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¶¤BE�MFOD·^�HKJSL+[e]Q[zU�D�B�u�DQFNB�u�F(BETETmRKp!X�BEJN[rjMDQFNB�u¹°'^t]aHKX�B�L
RKp'Äc]Q[#ACFNRru·[.u·~NXZXZBPD'B�u�TPRruvD�BEJI¸¹[zHz´r[�J�fVø¹dSRYJ¤BPD

FSHe´r[#|!lN~N]GJN[�LZDQFN[_U�RM]QdSu·[ÈR�p'X`^`LO[�u·BE]Q[zu�f
¶¤BE�MFOD·^�HKJSL+[e]Q[zU�D�B�u�DQFNB�u f ��Î-Î&Ï�Ð

R�p'X`^:F(BETPTÙf � F�[
uv[e[�LZDGFN[e]Q[�RKp�B�u � FSH�D¹ACFNB�UbFI|'FSHe´r[#lSRY]QJ�[ÈACBEDGFNBEJ�XZ[
pq]GRYX
í'DQ[e]GJNBED·^mÚtHKJSL+BEDCB�u�TPRru·DCACBEDQF�BEJ+DQFN[ h RtLO^�RKp

w�~N]�î�HMLO^+RKp!DGFN[.xrDaH�]au�f
|oHKX/JNRMD�|aÚ�|�HKX?lN~NDsHKJ+FNRYTPTER�A9DQ~NlS[ÈDGR.lN]QBPJN��LOR�ACJ

.>BP]Q[�pq]QRMX@¸¹[�He´r[eJªf
¶¤BE�MFOD·^�HKJSLZX+H�]Q´r[eTPTERY~cu}B�u�DGFNB�u�F=[�H�iOJN[zuQu�jNDGFNB�u
¸¹[�He´r[eJZACF�B�UaF+LO]aHeAo[eDQF+XZ[�BPJODGR`¸¹[e]`F×RMX�l�jtDQFNB�uÁ RYX�[�ACFNB�UaFZFNB�LO[eDGF�jNACFNB�UaF+H�lSuvRM]QlS[eDQFªjk¶¤[rf� F�B�u�B�u � F�[K��BE�YFtDCACFN[e]G[eBEJI|!HKX@TPRruvD�jNDQFN[_îkR�´r[

DQFN]GRY~N�MF¤ACFNB�UbFI|oHKX/JNR`TERMJN�Y[�]�|bf
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� FN[_UeHK]\LÑ ô BPJ�DGFN[ � H�]QRMD¹B�u g � FN[ Á [e´tBET��OjtDQFN[#XZ[�LtB�HK[�´YH�TklNTPBEJSL.pqRY]s°'HKJ�f� FN[#DQBPDQTE[�RKp�DQF�[#UbFcHKdNDG[e]�]G[�pq[e]au!DQR.DGFN[#°'FSHKTPTE~SuWjOACFNB�UbF�B�u�FN[e]G[�B�Lt[eJODGB ÄS[zLÈACBEDQF+DGFN[�ACBETPTÙf � FN[

Ü�]Q[e[�iZA�RM]aL �HÒTÓ �>Ô*ÃËÐ�FSHYuCDQFN[_uGHKXZ[�Jt~NX`lS[e]oHYu f ��Î-Î&Ï�Ð�f� FNB�u�UaFSHKdNDG[e]�B�u�Åñ~NBPDQ[_U�TP[�HK]�jNlN~ND�RYJN[_X�^`]Q[eX�HK]Qi�BEJ+DQFN[_T�HMuvD�dSHK]\HK�Y]\HKdNFàH.]Q[�pq[e]G[eJSU�[#DGR�DGFN[
JSH�DQ~N]G[�R�pCxtH�X+HYLOF�BÙfn u�X+H�JZTER±uv[�u�FNB�u�dS[e]au·RYJSH�TEBED·^ZBPJZdNFt^Nu·B�UeH�TkTPRK´r[±jOu·RZLtRr[�uæDGFN[�X+H��YB�U�B�H�J+HKJNJ�BEFNBPT�HKDG[�FNB�uCLOBE´tBEJN[
dS[e]au·RYJSH�TEBPDv^�BEJ+DQFSH�D¹ACF�B�UaFZB�u�lS[e^rRMJSLkf� FN[�pqRY]GX�~NT�H�R�p�xtH�X+HYLtFNB�B�u�DGFN[_uQHKX�[rjYpq]QRYX?DQFN[#TER�Ao[�uvDCDGR.DQFN[#FNBP�YFN[�u·Def � FN[ 3 Rru·^ � ­!]QR±uQu¹B�uDQF�[Èø�JNBE´r[e]\uQH�T ² [e^±f h ~NDej�HYu�RYJ�[ÈdN]GRtU�[e[�LNuWjODGFN[.­!]QRruGuælS[�UWRYXZ[�u!�Y]G[�HKDG[e]ejN~NJtDQBPTkBPD�B�u�DGFN[ n U�[rjrDGFN[3 Rruv[±jN~NJODGBETmBEDCB�u�DGFN[rF×RM]aLkf
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Á [�HKDGF¤BEX�dNTEBP[�u'UaFSHKJN�M[.H�JSLZBEJSLOBP´OB�LO~SH�TEBED·^.Båp'DGFNRY~Il»[� ¸ n � ACFNB�UbFZFcHKDQFIJNR`d»[�]auvRMJ�jNACFNB�UbF+B�u�lS[e^rRMJSLZDQFN[
UaFSHKJ��YBEJ��NjN[e´r[eJ�l»[�^rRYJSLIUbFSH�JN�Y[�TE[�uGuvJN[�uGu�jtACFSHKD�FSHYu·D

DQFNRM~¤DGR`LOR�ACBPDQFILO[�H�DQFhI� F�[�l�BE]aLZR�p'BPJSLOBE´tB�Lt~SHKTPBED·^.B�u�[�U�uvDaHMuv^mÚSuvR�HKT�uvR`B�u�BED\u
Lt[�HKDGF�f

|ÙJ+TER�´r[�DQF�[�BPJSLOBP´OB�LO~SHKTPBED·^.B�uCu·T�H�BEJ�ÚtACFNR�TPR�´r[�u�JNRYDCTPR�´r[-I
îkRK´r[_LO[zHKDQFIDQFN[�]Q[�pqRM]Q[rj�HKJSL+TERYJ��.[�HK�M[e]QTP^�pqRY]�BED�fÁ BE[ Á H�BETP^rf
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� FNB�u�uv[e[eX�u�H�UWRYXZXZ[�JrDkRYJ.DGFN[CdN]G[e´OBPRY~Su�UbFSH�dNDQ[�]eÚYDGFN[¹xrD\HK� � h [e[�DQTE[oB�u'H�]Q[�pq[e]G[eJSU�[!DGFN[ ² FN[edNF �]aHtj'DQFN[�í¨�M^Od�DQB�H�J(Ü¹RtLØR�ps¶¤B�LOJNBP�YFtDejVACFNR)lS[�HK]\uÈDQFN[¤x±~NJØDQF�]QRY~��YF
DQFN[�ø¹JSLO[e]GA�RM]QT�LmÚ'lN~ND.BED#B�u

UeH�TETE[zL DGFN[.xrDaH�� � h [e[eDQTP[�DQR_[eXZdNFcHYuvB�uv[�F�B�u}F�RY]QJcu�fo¸¹RY]GJSuCHK]G[�DQFN[#~NJ�BE´r[e]\uQHKTSFNBP[e]QRM�YTP^OdNF�RKp�[eJN[e]G�Y^rjdSH�]QDQB�U�~NT�HK]QTP^�R�po°'FSHKTPTEB�U¹[eJN[e]G�Y^rf� FN[E #'KDQFàir[e^¤R�p�DQFN[ � HK]GRYD_B�u g � FN[ h T�HYu·DQ[�L � RKAo[e]a�tf¤|ÙJ=DQFNB�u#UbFSH�dNDQ[�].LO[�H�DQF=B�u#]Q[e�±HK]aLt[�L
HYu_H�pqRY]QX3R�pCX+H�]Q]GB�HK�M[rf.¶¤RtLO[�]QJÛÜ�]Q[�[ei¤dS[�HMuQHKJtDauWj>BPJ×X+H�JO^IUeHMuv[�uWj'U�TPBEJN��DQRI°'HK�±HKJØlS[eTPBE[�pGjªHKJSL
uv~�dNdSRruv[`DQFcHKD#BEJ=LO[zHKDQF=DQF�[e^IHK]Q[`~NJNBPDQ[�L+DQR+DQF�[ Á [eBED·^+ACFNB�UbF)DGFN[e^¤FcHz´r[µU�~NTPDQBE´MH�DQ[�LILO~N]QBPJN�+TEBåpq[rf� FNB�u�B�u g H`U�RMJSuv~NX�X+HKDGBERYJ�LO[e´rRY~�DQTE^`DQR`lS[#ACB�uvF�[�LN�+ÝvxrFSH�ir[�uvdS[�H�]Q[YÞ\f

|ÙJ�DGFN[#T�HMuvDCdSH�]aHK�M]aH�dNF)DQFN[_¶)HMuvDQ[�]¹~N]G�Y[�u�F�B�u�dN~Nd�BET�u�DGR�d�]aHYUWDQB�u·[.xtHKX+HMLOFNBm[e´r[e]Q^�LNHe^rf
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� FN[�]Q[#B�uCH�xrAßHKJIACFNRru·[ÈJSH�XZ[�B�uCí!Ueu·DaHMuv^mÂ}BPD�ACBEJ��Y[eDGF
pq]GRYX/DGFN[ Á [�u·[e]QD\u�RKp!DGFN[/�¹RY]GDQF�ÚáBED�ACBPJN�Y[�DQF+DQFN]GRY~N�MF
DGFN[#lNTE~�[rÚOBPDCACBEJN�M[eDQF+R�´r[e]CDQF�[ Äc[eT�LNu!RKp!]GB�U�[±ÚNHKDCBPDau

U�RMXZBEJ��ÈDQF�[e^ZdN~Su·FZpqRY]QDGF¤DGFN[#�Y]Q[�[eJ�f
|ÓJIH�TET�DQF�[Èø�JNBE´r[e]\uv[�DQFNB�u x±ACHKJIH�TERYJ�[ÈB�u�X�RYDQBPRYJNTP[�uQuWÚrBED
uv[�[eX+u'DQR`XZR�´r[rjrHMuæDGFN[.xr~NJ)u·[e[eX+u!DQR.XZR�´r[rÚtu·~SUbF

B�u�DGFN[#A�[�H�iOJ�[�uQu�R�p!RY~N]suvBP�YFtDefÖ Ï�ÍKÍYê@×!U�]QBP[�uvDoDQFNRM~hIn XZ[eJ�fV¶¤RYDGBERMJ�B�u�]Q[eT�HKDGBE´r[rÂVDQFN[e]G[�B�u\��RYDQF�BEJN�`DQFSH�DCB�u
u·DQBPTETÙfn �±HKBEJcuvD�DQFNB�u¹xrACH�J)|!uvFNRMD�H�J)H�]Q]QR�A#ÚSDQFN[#ACFNBPDQ[�l�]Q[�HMuvD

dSRM~N]Q[�LZpqRY]GDQF¤l�TERrRtLkfo¶¤[eJIuvXZRMDQ[�X�[rÚrDQFN[eJªjNd»[�] �U�[eBE´tBEJ��ÈDQFcHKD�|}AßHYuClN~NDsH.°'~N]Q[/.NRrRYTÔj»DGFN[e^`TE[eDCXZ[
dSHYuGu�f� Ft~Su¹H�JSL�J�RYDCRYDGFN[e]GACB�uv[_|oUeHKXZ[sDQR.DQF�[ � [eXZd�TE[�R�p'DGFN[
Ü�]aHYH�TÙf
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uvF�RYD�BEJ+DQFN[ � HKTPB � .c~ªf|ÙJ�dcHK]aH��Y]\HKdNFSu6%�H�JSL ó BEDCB�u�jOF�RKAo[e´r[e]�jO]Q[zU�RY�MJNB�u·[�LZDQFSH�D¹[e´r[�J n ~NX/B�u�BEXZdS[e]GX+HKJ�[eJOD�f � FN[e]G[
B�u�J�R�XZ[zHKJNBPJN�ÈBPJ�DGFN[#A�RM]aLkjSu·DQBETPTEJN[zuQu�j�uvR`TERMJN�`HYuCXZRYDGBERMJ�[�ÃOB�uvDauWf

|ÙJ+HÈlSRY~NJSLtTE[�uGu�~NJNBE´r[�]auv[±jñRMJN[#UeH�JIHKTEAßHe^Nu!DaHKir[ HKJt^�RMJN[�dSRYBPJOD�jNFNR�A�[e´r[e]!XZRMlNBETP[rjrH�JSLZd»R±uvDG~ �T�H�DQ[#BED�H.H.dSRYBPJOD�H�D¹]G[�uvD�jSUeHKT�U�~NT�H�DQBPJN�ÈDGFN[#XZRYDGBERYJcu�RKp¨HKTET�RMDQFN[�]Cd»RMBEJtDauC]Q[eT�HKDGBE´r[eTP^.DQR.BED�f� FN[ZdS[eJt~NTEDGBEX+H�DQ[_dSHK]\HK�Y]\HKdNF uvFNR�A�u#DQFN[Z]G[eT�H�DQBPRYJSu�RKp�DGFN[ n LO[edND_DQRIX+HKJNitBEJcLkf � FN[�BE]#FSHKDG[
HKJcL¤U�RMJODG[eXZdNDoHK]G[ÈJN[zU�[�uQuGHK]G^+uvDG[edSu�DQR`FNB�uCHYUeÅr~NB�u·BEDGBERYJ�RKpou·RK´r[�]Q[eBP�YJtDv^.R�´r[e]oDQFN[�X)f� FN[_uvDGRY]Q^+R�p'DGFN[.Ü¹R±uvdS[eTÔjkH�JSL�DGFSHKDCR�po°'HK]\uvBåpÔHKTÙjtACBETPT�RtUeU�~N]CDGR�DGFN[#XZBEJSLmf
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�![e]QBPTE^rjrTPRK´r[sB�uCLO[�H�DQF�jSH�JSL¤Lt[�HKDGF�B�u�TEBåpq[�DQR�U�RYX�[rf
¶)H�J+]Q[eDG~N]QJN[�DQF+JNRYDsHK�±HKBPJ�ÚNDQFN[_u·DQ]Q[zHKXØZSR�A�[eDGF+JNRYD
~NdNFNBPTETÙÚtDQFN[#RMT�LZTEBåpq[�B�u�JNR`XZRM]Q[rÚrDQF�[e]Q[#B�uCH.JN[eA9TEBåpq[

DQFSH�DCB�u�JNRMD¹F�B�u�fð [eDoDQFSH�D¹TPB pq[�B�u�RKp�FNB�u�´r[�]Q^`[�uQu·[eJSU�[rÚtBEDCB�u�XZRY]G[#¸¹[
DGFSHKJIH�TET�DQFcHKD�FN[_UeHKTPT�uC¸¹[rf

|ÙJ�DGFN[_uvBPTE[eJSUW[�RKp¨H�Lt[eA�LO]QRMd¤B�u�[e´r[e]Q^.DG[eJSLO[�JSU�^ZR�p'FNB�u
uvRY~�TÙjSHKJcL�RKp¨FNB�u�XZBPJSLkjtHKJcL�RKp�FNB�u�l»RtLt^kÚSBEDCB�u�DQFN[
V�~NBPJODG[�uQu·[eJSU�[sHKJcL�DQF�[Èí'TPBEÃtBE]�R�p!FNB�u�l»[�BEJN��f � FN[e]Q[�BEJ
HK]G[�DGFN[�pqRY]\U�[�uCDQFSH�DCX+HYLO[sFNBEX@H�JSL�F�B�u}pÔHKDGFN[e]�H�JSL�FNB�u

pÔHKDQF�[e]eÆïu}pÔHKDQF�[e]ClS[�pqRY]G[�F�BEX)f� FNB�u�B�u�DGFN[ Á [eAäR�p!|ÙXZXZRM]QD\HKTEBPD·^Yf
îk[eDCDQF�B�u��YR.pq]Q[�[rjO[e´r[�J+HYu�|ÙDCACBETETÔÚODGFNRY~IHK]GD¹J�RYD�BEDau

X�HYuvDG[e]ejrlN~�D¹DGFN[#´r[eFNB�UWTE[�RKp¨|ÓD�f
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HKd�dN]QRMdN]QB�HKDQ[�JN[�uQuCRKp¨DQFN[_UaFSHKdNDG[e]�DGBEDGTE[�B�u�RYlt´OBPRY~SuWf� FN[_UbFcHKdNDG[e]CX�~cuvD�lS[#]Q[zHYL�BPJIU�RYJNJ�[�U�DQBPRYJZACBPDQF=­!FSHKdNDG[e]au4 _HKJcLÑ T'tf
|ÙJÈDQF�[Cd»[�JO~NTPDQBPX+HKDG[}dcHK]aH��Y]\HKdNF�jª��BPJSLO~_B�u>B�LO[eJtDQB Äc[�L�ACBEDQF n XZ]QBPDaHOj�H�JSLÈBEJ.DGFN[�T�HYu·D'dSHK]\HK�M]aHKd�F

DQF�[.LOB�uQU�BPdNTE[#B�u�UaFSHK]G�Y[�L+DQRZTP[eD¹BPD¹FcHz´r[#BPDauCRKACJ)AßHe^rf�|ÓD�FSHMu�H�ACBETPT�RKpoBED\uæR�ACJ�jSACFNB�UbFIB�uCXZRY]G[�BPJ
HYU�U�RY]\LNHKJSUW[�ACBPDQF+DQF�[ ­!R±uvXZB�U5F(BETPTÙjtDQFSH�J¤DQFcHKDCRKp¨DQFN[#X+H�JZACFNR`B�u�BED\u��Y~SH�]aLOB�HKJ=H�JSL+uv[e]G´YH�JOD�f
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� FN[_u·d»RMDau¹R�p!DQF�[�TP[eRYdcHK]aL+H�]Q[#DQFN[_u·~NJNTEBP�YFtDCBEJ+DQF�[
�YT�HYLO[rÚtdN~N]\uv~N[_DQFNRM~¤DQF�[ÈLt[e[e]Cu·DQ[�H�TEDGFNBETP^ZH�D¹DGFO^

dNTE[�HMuv~N]G[rf� FN[_LNH�dNdNTEBPJN�`RKp�DQFN[_LO[e[�]CB�u�DQF�[Èu·~NJNTPBE�YFtDCBEJ+DGFN[#�YT�HMLO[rÚ
U�RMJSU�[�H�TE[�L�pq]GRYX/DGFN[#TE[eRMdSHK]\L�LtR�DGFNRY~+pq[e[�L+HKDCDGFO^

dNTE[�HMuv~N]G[rf3 [�uv[�X�lNTP[�HKTPT�DQFSH�D�uv~N]G]QRY~�JSLO[eDGF¤DQF�[e[rÚN^r[eDol»[ � Ft^Nu·[eT p
©9HKJcL�D\HKir[#DQFt^ZdNTP[�HYu·~N]Q[_H�XZRYJN�.DGFN[#TEBP´OBPJN�Nf� FNB�u�B�u�DQFcHKD�ACFNB�UaF+B�u�AC]QBPDQDG[eJ>©9îk~�]Qim{Ù©(BPJ � F�[ h RrRYi

RKp � FN[_î�HeA#f
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HYuCDQF�[È°'FSH�TETP~Su�B�u�BPJ�DGFN[_¶¤B�U�]GRtU�Rru·X)f� FN[e]G[ÈB�uCH�U�[e]QD\HKBPJ�~�JNBE´r[e]\uQH�TEBED·^`H�JSL)HYLNH�dNDaH�lNBETPBED·^+H�XZRYJN�`BED\u¹u·[�U�]G[eDCdSRKAo[e]ef � FN[.UaFSHKd�DQ[e]CB�u
DaH�ir[eJZpq]QRMX 3 ~cLO^tHK]\L ² BPdNTEBPJN�NÆïu g «Y~cuvD#xrR�x±DQRY]GBE[�uG�Of� FN[C¶)HMuvDG[e]'~N]G�Y[�u�FNB�u�LOB�uGU�BEdNTP[�ukDQR H¹U�[�]QDaH�BEJ_FNRYTP^Èu·DQ[�H�TEDGF�jrH�U�RYJSUW[�HKTPXZ[eJtDkRKpmDGFN[�]G[�HKTtdN~N]Gd»R±uv[
RKpoDGFN[eBE]�TEBP´r[�u�ÚNBPJ¤DGFNB�uCACHe^+X+HKitBEJ��.DQFN[.lS[�u·D�RKp!lSRMDQF=A�RY]GT�LNuWf � FNB�u¹UWRY~NJSu·[eT�usHZU�RY~�]auv[_RKpßHYUWDQBERMJ
FSH�]aLOTP^=LOB�u·DQBEJ��Y~NB�uvFSH�lNTE[.pq]QRMX�Ft^OdSRtU�]GB�u·^kÚVlN~NDÈDGFN[�LOB�u·DQBEJcU�DQBPRYJ)B�u�RMlO´tBERM~Su�DGR)HKJt^=U�TP[�HK]#DQF�BEJNir[e]�j
DQF�RY~N�MF¤JNRMD�H�TEDQRM�Y[eDGFN[e]�u·R�DGFN[/.c]\HKDG[e]�°>f
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ACBEDGFNRY~�DCBEDejNDGFNRY~��YF¤F�B�u}pqRY]\U�[#lS[�l�~ND�H�pq[zHKDQF�[e]ejSUeH�J

RK´r[�]QDQ~�]QJ+DQFN[_ø¹J�BE´r[e]\uv[rfh [�JNRMD�U�HK~N�MFODCACBPDQFNBPJ�DGFSHKD�A�[�l�j»w UbFNBPT�L�R�p`.N]Q[e[zLORYX){h [�J�RYD�[eJOD\HKJN�MTE[�L`BEJ+DQFN[#~NJ�BE´r[e]\uQHKT�TPBE[rjNw UbFNBPT�L�R�p� ]Q~NDGF�{
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X`~SuvB�U � FcHKTETmACFN[e]G[�F�[ÈACHMuæ[�JN�rH��Y[�Lkj g DGRZX+H�ir[#uvdSRY]GDæpqRM]¹DGFN[.°'FNBPTEB�uvDQBPJN[�uG�OjSLO[�u·DQ]GRK^tBEJ��.DQFN[eX HKJSL
FNBPX+uv[eTåpGfV¶¤BETEDGRYJ�pqRM~NJSLNu�H.d»Rr[�XìRMJ¤DGFNB�u}pÔH�lNTE[rf� FN[�Äc]auvD�dSH�]aHK�M]aH�dNF)B�u�H�UWRY]QRMTET�HK]Q^�RKp`�¹[�ACDQRYJªÆ�u=.>BE]\uvD�î�HeA,RKpo¶¤RMDQBERMJ�f � FN[#ir[e^�DQR`BEJOÄSJ�BEDQ[
dSR�A�[e]CB�u�DQR`]Q[�HMUbF+DQF�[ h RM]QJNTP[�uQu h [�^rRYJSLkf
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|ÙDCB�u�JNRYD�JN[�U�[zuQuQH�]Q^ZDGR.~NJSLO[�]auvD\HKJSLmÚ»BPDCB�u�[eJNRM~N�YFIDQR
HYLtRY]Q[±f� FN[È�MRtL�X+He^`l»[#R�poU�T�He^mÂ'HMLORY]G[ÈFNBPX)ÚrFN[#l»[zU�RYXZ[zu
Ü�w Á f

F×[#BE�MJNRY]G[#ACFSHKDsU�]Q[zHKDQ[zL�~cu�ÚNA�[_HMLORY]G[ÈACFSH�DCA�[_U�]Q[zHKDQ[±f
îk[eDC~Su�U�]Q[�H�DQ[�J�RYDQF�BEJN�`lN~ND�Ü#w Á {� FSH�D¹ACF�B�UaF+UeHK~cuv[�uC~Su�DQR�U�]G[�HKDG[�B�u�RY~N]CDG]Q~N[�pÔH�DQFN[e]sHKJcL

XZRYDGFN[e]eÚrAo[ÈUW]Q[�H�DQ[#BEJ+RY~�]CRKACJIBEX+H��Y[rjtACFNB�UaFZB�u�DQFN[eBP]auWf
îk[eDC~SuCU�]G[�HKDG[�DGFN[e]G[�pqRY]G[�ACBPDQFNRM~ND�pq[�H�]eÚOpqRY]�A�[ UeHKJ

U�]G[�HKDG[�JNRYDGFNBEJ���DGFSHKD�B�u�JNRMD�Ü#w Á f
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°'FSHKTPTE~Su�BPJ+X+HKJNBåpq[�uvD\HKDGBERYJªÚOFN[eJcU�[�DQF�[�DGBEDGTE[rj g � FN[ h TEBEJcL�F×[�lSuvDG[e]a�tf� FN[�~NJNBE´r[�]auv[CB�u!U�RYJSUW[eBE´r[�L.HMu h ~SL�LOFNB�u·DauWjñRMJZDQF�[¹RMJN[¹FcHKJSLkj�HKJSL 3 H�DQBERMJSHKTPB�u·Dau�jtRYJ`DQFN[�RYDGFN[e]�j
A�RM~NT�LÛFcHz´r[I~SuZLOR�Ú¹pÔHKD\HKTÙj�H�JSLÛACBEDGFNRY~ND�BEJtDQ[eTPTEBE�M[eJSU�[±fÛí'´r[eJ uvRNj�BED`X+He^ØlS[=LO[eTPBE�YFtDvpq~�TCDQRØDGFN[
U�]G[�HKDGRY]ef� FN[#XZRY]\HKT�R�p'DGFNB�uCUaFSHKd�DQ[e]CB�u�jNDQF�[e]Q[�pqRM]Q[rj�HKJSL+[eÃtd»R±uvBPDQBERMJ+RKp!DGFN[#T�HYu·DCdSHK]\HK�M]aHKd�F)RKpC­!FSH�dNDQ[�]
 T9tf

|ÙDCB�u�DQF�[ÈUW]QBEDGB�UeH�TmuvdNBP]QBEDCACF�B�UaF�B�u�DQFN[ Á [�´OBPTÙjtHKJSL+�YBP´r[�u�]QB�uv[�DGR�DGFN[_HKdNdS[�H�]aHKJcU�[ÈR�p![e´tBETÙf
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� FN[ÈAßHKBEDG[e]au�R�p'DGFN[#lS[�uvD�[�HKDGBEJN� � F�RY~Su·[�uæX�RtUbi`DQFN[#ACFNRMTE[A�RY]GT�LkÚNDGFN[e^`[�uvDGBEX+H�DQ[�[�´r[e]Q^`U�TPBE[eJtDCH�DCFNB�uCdN]GRYdS[e]

´MHKTE~�[rf� F�B�uC|}itJNR�A,U�[�]QDaH�BEJNTP^rjrlS[�UeHK~cuv[ÈDGFN[e^�HKTPACHe^Nu�DG]Q[�H�D¹X�[
ACBEDQF+dN]GRKpqRM~NJSL�]G[�uvdS[�UWDef � Ft~Su�DQFN[�^ZFSHe´r[4ZmHKDGDQ[e]G[�L

X�[¹BPJODGR.dN]aH�B�uvBPJN�`DQFN[eX�DQFt~SuCdN~NlNTPB�U�TP^rfð [�D�BEDCB�u�DQ]G~N[rÚNH�JSL�DGFN[e^ZFcHz´r[sDQFNB�u�BEJSu·BE�YFtDClS[�UeH�~Suv[
DQFN[e^�uv[e]G´r[rjNH�JSLZl»[zUeHK~Su·[ÈDGFN[e^+UeH�J+FSHe´r[�JNR`d»[�]auvRMJSHKT
BEJtDQ[e]G[�uvDoBEJ+DQFN[_HT��H�BE]\u¹RKp�DQFNR±uv[_ACFNRYX/DGFN[e^+u·[e]Q´r[±fn J�HKlSu·RYTE~�DQ[ÈX�RYJSH�]aUaFZA�RM~NT�L+l»[_H�lSuvRMTE~NDG[eTE^ZACB�uv[_HKJcL

�MRrRtLkfh ~�DCJNR�X�HKJZB�uCuvDQ]GRYJN��[eJNRY~��YF¤DGR.FSHe´r[#JNR.BEJtDQ[e]G[�uvD�f� FN[e]G[�pqRY]G[�DGFN[#lS[�uvD�iOBPJN�.A�RM~NT�LZlS[.°'~N]G[.­!FSHKJSUW[rf
|ÙDCB�uC°'~N]Q[.­!FSH�JSU�[_DQFSH�DC]Q~NTP[�u�DQFN[_ø¹J�BE´r[e]\uv[rÚrDQF�[e]Q[�pqRM]Q[rj

H�JSL�RMJNTE^ZDGFN[e]G[�pqRY]G[rjOTPB pq[�B�u��YRrRtLkf
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F(FSHKDCX�HKJ+B�uCH�DC[�HYu·[ÈBEJ+FNB�uC|ÙJNJhI
Ü�[eD�RY~ND�f

F(B�Lt[�B�u�DGFN[#A�RY]GT�L+HKJcL¤U�RMT�Lkf
Ü�[eD�RY~ND�f� FNRM~¤FSHMuvD�l»[zU�RYXZ[ HKJ+BEJ � BEDGB�H�DQ[rfÜ�[eD�RY~ND�fh ~NDCDQF�RY~)U�HKJSu·DCJNRYD��Y[eDCRM~ND�lO^ZDGFN[#ACHe^ZDGFNRY~IUeH�XZ[�uvD

BPJ�f � FN[rFàHz^�RY~ND�B�u � ¸�íàF n ð f
Ü�[eD�RY~ND�f

.cRM]�wsø � B�uCîkR�´r[_HKJcLáF(B�uQLORMX
HKJSLI°>R�A�[e]�f t �
Ü¹[�D�w�ø � f

|�p'DGFNRY~IFSHYu·D � HKTP]Q[�HMLO^rjOÄS]\uvDC�Y[�D�ø � f t �� FN[eJ+�M[eD�w_fn JSL+uvR�HKD�T�HMuvDC�M[eD�wsø � f
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h RYDGF g "-%M�ÈH�JSL g xritB�LtRrRr�ÈH�]Q[ n X�[e]QB�UeHKJ#A�RM]aLNuVXZ[�HKJ�BEJN� g Ü�[eD!RY~�Da�Of � F�B�u'UaFSHKd�DQ[e]�LO[�uGU�]QBPl»[zu

DQF�[ Ü�]G[�HKD=F×RM]QiZ~�JSLO[e]CDGFN[�ÄS�Y~N]G[ÈR�p!H.X+HKJ�]QB�L�LOBEJN�.F�BEX+u·[eT pªRKpoH�TETkF�B�u�HYUeU�B�LO[eJtDauWf
¸¹[¹ÄS]\uvDoTE[�He´r[�u'DQF�[�TPB pq[�RKp¨U�RYX`pqRY]QD�ÚrDQFN[eJ�DQFN[�AoRY]GT�L+HKDoT�HK]G�Y[rÚSH�JSLkjtT�HYu·DQTP^rjO[e´r[�J�DGFN[�BEJ�BEDQB�HKDG[�u�f
|ÙJ×DGFN[ pqRM~N]QDGFØu·[�U�DGBERYJ=B�u#u·FNR�ACJØDQFSH�DÈDGFN[e]Q[.B�u�JNR¤]G[eDQ~N]GJ pqRM]#RYJN[ZDGFSHKD#FSHMuÈu·DaHK]GDQ[�L)RYJàDQFNB�u

dSH�DQF�f� FN[#A�RM]aL wsø � B�u�DGFN[eJIHKJcHKTE^�uv[zLkjSHKJSL+DQ]G[�HKDG[�L+HYu�HÈJNRY~NJªfh [�uvB�LO[�ukDGFN[![eÃOd�T�HKJcHKDQBPRYJ_BEJ#DQFN[oJNRYDG[rjrw
B�ukDQF�[ ð RYJNBÔÚ � j�DQF�[�îkBPJN�rH�X)ÚMHKJSL.øÈjeDGFN[o¸¹BE[�]QRYd�FSHKJtDeÚ
DQF�[ ô DQFÕUeHK]\L�R�p!DQF�[ � HK]GRYD�jNDQFN[_°>[eJtDaH��Y]\HKX)f!|ÙD�B�u�DQFt~SuCdN]aHMU�DQB�UeHKTPTE^`B�LO[eJtDQB�UeHKTSACBPDQFI| n w_f� FN[#]Q[�u·DCRKp!DGFN[_UbFcHKdNDG[e]CB�uCU�TP[�HK]�jñpqRM]CDQFN[#JNRMDQ[rf

��w � í�x
Ý� #"ñÞ�w �ãâ UbFcHK]aHMU�DQ[�]�äÙj g � FN[ Á [e´OBPT�RKp!DGFN[�xñHKlNlSH�DQFS�tf#ø � 9OjkDGFN[.¸¹BP[e]QRMdNFSH�JODCRM] 3 [zLO[e[eXZ[�]ef �� x±DQ]Q[�JN�YDGF�jNDQFN[_îkBPRYJ�f
Ý� #%ñÞ � jSX+H�JNFNRrRtLkjkDGFN[`uvBP�YJIRKpoDQFN[µU�]QR±uQu¹RM]�dNFSH�TETP~Su�fsø � jNDQFN[`¸�RYTE^IÜ¹~cHK]aLtB�HKJ n JN�M[eTÙÚSø � j»DGFN[
ÄS]\uvDsuv^tTET�H�lNTE[sRKp¨ø�LO�YBPDaHtjSuv[e[#DQF�[Èø�dSHKJNB�uvFSHMLNu�fCw_j��¹RMDQFNBPJN�`RY]=�¹~NBPDef
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� FNB�u�lSRrRYiIA�RM~NT�LZDQ]\HKJSu·T�H�DQ[ h [e^rRYJcL � 3 [�HMuvRYJIBEJtDQR.DGFN[AoRY]\LNuæR�p 3 [�HYu·RYJ�f

í'ÃtdNT�H�BEJ+DQFNRM~)u·JNR�A7DGR�DGFN[eX/R�p n JcLNHKX+H�J�f� FN[_uvT�Hz´r[zu�RKp�]Q[�HMuvRYJÕUeHKTPT�DQFNB�u�lSRrRYi n lN~Su·[ � RKp �î�H�JN�Y~SH��Y[rÂoDQFN[e^�HK]Q[#]GBE�YFtDef
î�HKJN�M~SHK�M[�AßHYu�X+HMLO[¹pqRM]¹XZ[�JZDQR.[�H�D�HKJSLILO]QBPJNimjNX+HKir[
TPR�´r[rjtLOR�lcHK]QDG[e]ejSLtBE[rf � FN[ÈAo[�HKTPDQFZR�poH T�HKJN�M~SHK�M[.U�RMJ �uvB�uvD\uæBPJ�BPDau n lcuvDQ]\HYU�D\u�ÚNDGFN[#d»RrRM]Q[�u·D¹DGRYJN�M~N[�uCFSHe´r[

A�[�H�TEDGF�R�p�­!RMJSU�]G[eDQ[�uWf� F�[e]Q[�pqRM]Q[�FcHz´r[ n Lt[edNDau�d�]aHKB�uv[�L+u·BETE[�JSU�[rÚtHKD�TE[zHYuvDCBPD
LORr[zuæJNRMD¹X�B�uvTP[�HYL�HYuCuvdS[e[zUbFILORr[�uWfn T�uvRNjSxrdS[e[�UaF+B�uCH.uv^tXZdNDGRYX�RKp � F�RY~N�MFOD�fð [eD�jNuvBPTE[eJcU�[¹B�u�lN~ND�DQFN[#JN[��rHKDGBE´r[#u·B�LO[#R�p � ]G~NDQFªÚNDQFN[
dSRru·BEDQBP´r[_uvB�Lt[�B�u�lS[e^rRMJSL�[e´r[�J+uvBPTE[eJSUW[rf

�¹[e´r[e]GDQFN[eTP[�uQuWjNw¹J�[ � ]Q~�[ Ü�RtLIU�]QBP[eDQF)Ê¡åWÑEêåÑ�æ�×n JSLZDQF�[�T�HK~N�MFODG[e]CRKp¨DQFN[ Á [�H�DQF � ]aH�DQDGTE[#B�uCH�iOBPJ�f
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� FN[s¸�HeACi.B�u}DGFN[suv^tX�lSRYT�RKp�uvBP�YFtDeÚrDQF�[ h TPBEJSLOAoRY]GX)jKR�pVlNTEBPJSLOJN[zuQu�f � FNRru·[�ACFNRµHK]Q[s~NJSLO[e]!DGFN[

LORMXZBEJNBPRYJZR�p!]Q[zHYuvRMJ)H�]Q[_UeHKTPTE[�L`lNTEBPJSLkf
|ÙJ�DGFN[#T�HMuvDCdSH�]aHK�M]aH�dNF)B�u�]G[�HYuGuv[e]GDQ[�L+DQFN[_LORtU�DG]QBPJN[#RKpo­!FSHKdNDG[e]aur YjG9tjH #'�H�JSLE T9tf
.NRY]CDQF�[�X�[�HKJNBPJN�.RKp�DQF�[�AoRY]\L Ê¡åWÑEêåÑ�æÈU�RMJSuv~NTPD�îkBElS[e] ó  T9Of
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.SHMU�BEJN�`í!HMuvDejNBPJ+DQFN[_U�[eJtDQ]G[rjNLt]aHeAäLt[e[edILO[e[edILO[�[ed+DQFt^
l�]Q[�H�DQF�jSU�TPRru·BEJN�`DQFt^�X�RY~NDGF�ACBPDQF+DQFt^Z]GBE�YFtD}pqRM]Q[ �ÄSJN�M[e]�dN]Q[�u·D�HK�±HKBEJcuvD�DQFt^ZTER�A�[�]�TEBPd�f � FN[eJILNHMuvFNBPJN�
LOR�ACJ¤DGFN[#FSHKJSL+ACBEDGF¤H.�Y]G[�HKD�u·A�[e[�d�lcHYUai+HKJSL+RY~ND�j
[eÃOdS[eTPTEBPJN��pqRM]aU�BPlNTE^`DQFt^ZlN]G[�HKDGF�jSU�]Q^mÂ gW�jl ��gW�4pjl2ç

c4gWcrl8£�gWq�èEl8�rl2ç f
F(BEDQF+DGFN[_uQHKX�[ pqRM]Q[�ÄcJN�Y[e]CDGRY~SUaF+DQFt^�pqRY]G[eFN[�HMLkjSHKJcL
uQHe^ ç8l2q jODGFO^ZX�[eX�lS[e]�jrHKJcL�uGHe^(é fhgjihisd t �oDQFt^
]QBP�YFtD�uvFNRM~NT�LO[�]ejSHKJcL¤uQHe^ q�çnêrmnë2l2ç jNDQFt^ZTE[�pqD
u·FNRY~�T�LO[e]�jSHKJSLIuQHe^ d2mHê4gWë8q�çnpjl2ç ÚtDQFN[�J)U�T�HYuvd
DGFNBEJ�[�FcHKJSLNuWjNTERtUaiOBPJN�.DQF�[ ÄcJN�Y[e]\u�jSH�JSL¤U�]G^ q�g é'fn LO´MHKJSU�[#DGR�DGFN[_í}HMuvD�f�|ÙX+H��YBEJ�[�u·DQ]QRMJN�YTP^IH.°>[eJtDaHK�M]aH�X)f

HK]GBE�YFtDejNBPJ+DQFt^�pqRY]G[eFN[�HMLkf Á ]aHeACBPJN��DGFN[#FSHKJcLNuæDGR�DGFN[
[e^r[�uWjìZcBEJN�`BED�pqRM]QDQFªjNX+HKitBEJN�_DQFN[_u·BE�YJ+R�po¸¹RY]G~Su�jSH�JSL
]QRrH�] ê6gnl2ç f 3 [�DQBE]G[�DQF�BEJN[#FSH�JSL�BPJ�DGFN[_uvBP�YJ+RKpo¸�RrRY]

dSH.iO]\HYHKD�f
Ü�R�]GRY~NJcL�DQR.DGFN[/�¹RY]GDQFIHKJcL�]Q[�d»[zHKDeÚNl�~ND�uGU�]Q[zHKX�ngW�ngHisl8� f
Ü�R�]GRY~NJcL�DQR`DQF�[eF=[�u·D�HKJSL+]Q[edS[�H�DeÚNlN~ND�uGHe^ d2ë é ç f
Ü¹R`]QRM~NJSL+DQR.DQF�[ x±RY~NDGF)HKJcL�]Q[�d»[zHKDeÚNl�~ND¹lS[eTPTER�AínmHêrk f
­!RMXZdNTP[eDQBPJN�ÈDGFN[_U�BE]\U�TE[�ACB�LNLO[e]\uvFNBPJSu�jt]Q[eDGBE]G[�DQR`DQFN[

U�[eJtDQ]Q[±jNHKJcL�]\HKB�uv[ÈDGFO^`´rRYB�U�[�BPJ�DGFN[_°'HKB�HKJ�jNACBPDQF+DQF�[�uv[
AoRY]\LNu q�l �^gn� ACBPDQF+DQF�[Èu·BE�MJSu�RKp`�_f w_f � fí'ÃODG[eJSLZDQF�[ÈH�]QX+u�BPJ+DQFN[�pqRY]GX/RKp}H � H�~�jkH�JSL¤uGHe^ZTER�A

lN~�D�U�TP[�HK]�Â �jë2l èEl2m q�mn�*�*d8ç l8�jq�ç é èEl2m
pjdJisdnp^gnënê4gWq d2�jq £\d2î�q�g ç2mn�rlnêrd2ç
d8�^gWë8q�çnpjd2ëJg £�gWq�èEl8�rd2ç ïnd2�*d8q �ªgWë

�jd2ë2q èEl8m l gWçnpjkeë p é � �Hd2�4pjd c4gnq d2�
pjkrq çnpjk¨iskrq l gWçnpjkeë p é � d8î d8çnpjkrcrd3 [edS[�H�D¹DGFN[.­!]QRruGu¨VsH�lSHKTPB�uvDGB�UYj�HYu�HKlSR�´r[rjSHKJcL�[eJSL+HMu

DQFNRM~ILOB�LNu·D¹lS[e�MBEJ�f
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" ô B�u�DGFN[_uQÅr~SHK]G[�R�p ô jSH�JSL�DGFN[_°>[eJtDaH��Y]aH�X/FSHMuæDGFN[#]Q[�L+U�RMTERY~�]¹R�p�Ü�[elN~�]aHKFªf� FN[.UaFSH�dNDQ[e]�B�u�H.JN[eA,H�JSL¤XZRY]G[�[eT�HKlSRY]\HKDQ[.´r[�]auvBPRYJ+RKpoDGFN[ h HKJNB�uvFNBPJN� 3 BEDG~SHKTVRKp¨DQFN[µ°>[eJtDaH ��Y]\HKX)f
|ÙDCA�RY~�T�LZlS[�BPXZdN]GRYdS[e]�DGRZUWRYXZXZ[�JOD>pq~�]QDQF�[e]C~NdSRYJÕHKJ¤R_0+UWB�HKT�]GBEDG~SHKTmRKp!DGFN[ n f<; f n f<; f

�#w � í
Ý� ó Þ � FN[_uv[�UW]Q[eD�u·[eJSuv[#R�p'DGFN[�uv[#AoRY]aL�uæB�u�DQR`l»[_u·RY~N�MFOD�BEJ+DQF�[�Jt~NX`lS[e]aH�DQBERMJZDQF�[e]Q[eR�pGf
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� FN[ n lSu·RYTE~�DQ[_HKJSL+DQFN[.­!RMJSLOBEDGBERMJN[�LZDQRM�Y[eDGFN[e]�X+HKir[� FN[`w�JN[ n lSuvRMTE~NDG[rf� FN[.xr[zU�RYJSLmjNACFNR�B�u�DQFN[/.NRY~�]QDQFªjNDQFN[ Á [eX�BE~N]G�Y[rjrACFNRMX
H�TET�JSH�DQBPRYJSuCRKpo¶¤[�J+UeHKTPT � FN[/.>BE]\uvD�jOB�u�HÈTEBP[��Y]\HzpqDG[�L

~NdSRYJÕH TPBE[rjtH.TEBP[�X�~�TEDQBPdNTEBP[eL.lt^ZH.TEBP[rf
.cRM~N]vpqRMT�LZB�uC¸�[rjODGFN[_í¨TP[edNFSH�JODC~�d»RMJ)ACFNRYX?DQFN[
ø¹J�BE´r[e]\uv[�B�u�d»RMB�u·[�LkÂ'lN~ND�DQF�[ÈU�HK]aH�dSHYUW[�R�p!DQF�[� RM]QDGRYB�u·[.u·~NdNdSRY]GDau�H�JSL+U�R�´r[e]auCH�TETÙf� FNB�u � RY]QDGRYB�uv[#B�uCu·BEÃrpqRYT�LmjNDQFN[_¸¹RMTE^�¸¹[eÃ�HK�Y]\HKX)f t ´� FN[zuv[_uvBPÃ+HKJSLZpqRY~N]�H�]Q[_DQ[eJ�j� ò j»DGFN[.w¹J�[�X�HKJNBåpq[�uvDG[�L
DQFSH�DC]Q[eDG~N]QJSuCBEJtDQR.DGFN[/��HK~��YFtDC~NJNX+H�JNB pq[�u·Def� F�[ n TET � ¶¤BE�MFOD·^rjMDQFN[ n TPT � 3 ~NTP[e]ejrDGFN[ n TET � ² JNR�A�[�]ejODGFN[n TET � .SH�DQFN[e]�jtHYLORM]Q[�L+lO^+H�TET�XZ[�JZH�JSL�lt^ZXZ[HKl�FNRY]G]Q[�LkjNlS[#DQF�RY~)HMUeU�~N]\uv[�LmjNl»[#DGFNRY~ÕHKlSRYTPB�uvF�[�LkjNlS[

DGFNRY~ÕHKJNJ�BEFNBPT�HKDG[�Lkj n XZ[eJ�{
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� FN[#DQBPDQTE[sRKp!DGFN[_UbFSH�dNDQ[�]C]Q[�pq[e]\u}DGR�DGFN[_¸¹BEJSLt~�TP[e�Y[�JSLkf� FN[.ÄS]au·D�dcHK]aH��Y]\HKdNF uvF�RY~NT�L lS[`]Q[�HML BPJØU�RMJNJN[�UWDQBERMJ)ACBEDGF×RM~N]#dN]Q[e´tBERM~Su�]Q[eX�HK]Qi�uC~NdSRYJØDGFN[

Jt~NX�lS[e]`,* Yf� FN[!JO~�X�lS[e]mRKp�DQFN[oUaFSHKdNDG[e]ej&"-'tjKB�ukDQFSH�D>R�p � [eDQ]\HK�Y]\HKXZX�HKDQRMJ�j�DGFN[!X+HKJ�B pq[�u·D�U�]G[�HKDGRY]ej&«Y[eFNR�´MHKFªf
¸¹[�B�u>U�HKTETP[�L�DQFN[�xr[�U�RMJSLÈBEJ_]Q[eT�HKDGBERYJ_DQR�DGFSHKD�ACFNB�UaF#B�u'H�l»R�´r[oDQFN[ n lO^�uQuWjYUWRYXZdN]G[eFN[eJcLO[�L�~NJSLO[�]

DQF�[�DGBEDGTE[�R�p!DQFN[/.>BP]au·Defh ~ND�DGFN[È´t~NTE�±HK]GB�HKJcu�UWRYJSU�[�BE´r[#RKpoJNRMDQFNBPJN�ZlS[e^rRYJcL¤DQFN[`U�]G[�HKDGRY]�j�HKJSL¤DGFN[e]G[�pqRY]G[`UeHKTPT>FNBPX � FN[
.>BP]auvD�f

¸¹[�B�u}]Q[zHKTETP^�DGFN[r.NRY~�]QDQFªjNl»[�BEJN�.BPJ¤­!FN[�u·[�LkjSHKJcL�R�p!UWRY~N]\uv[#FNB�u!JSHKDG~N]Q[#B�u}pqRY~N]·pqRYT�Lmf � FNB�u\.NRY~�]
B�uCUWRYJSU�[�BE´r[�L�R�p!HMuæDGFN[ Á ^tHYLZX`~NTEDGBEdNTPBE[�LÈlt^ZDGFN[ Á ^tHYLkÚOpÔH�T�u·[eFNRrRtL¤UWRYJOÄS]GXZBEJ��ÈpÔHKT�u·[eFNRrRtLkf

°'HK]\HK�M]aHKd�Fð%�BPJODG]QRtLO~cU�[�u�H JN[�AyUWRYJSU�[�dNDQBPRYJ�ÚSDQFSH�D�RKp¨DQFN[µuQÅr~SHK]G[.ACBEDQF�BEJ¤DGFN[ÈF�[eÃNH��Y]\HKX)jNDGFN[
~NJNBP´r[e]au·[�[eJSUWTERru·[�LZBEJ+DQF�[�T�HeA7R�p!îkBPJN�rH�X � ð RMJNBÙf� FN[#dS[eJO~�TEDQBPX+HKDG[¹dcHK]aH��Y]\HKdNF=u·FNR�A�uæDGFN[#]Q[�LO[�XZdNDQBPRYJZR�p'DGFN[#~NJNBP´r[e]au·[�lO^�DQFNB�u�T�HeA#f� FN[ZÄS�Y~�]Q[ð ò j!TEBPir[ZDQFN[+AoRY]Qi |\w_j�HK�rH�BEJ uv~N�M�Y[�u·DZîkBPJN�rH�X � ð RMJNBÙj!lS[�uvB�LO[�uÈDQF�[�[�ÃNU�T�HKX+H�DQBPRYJ�YBP´r[eJZBPJ�DGFN[#DQ[eÃtDef� FN[#T�HMuvD�dSHK]\HK�Y]\HKdNF=UW~N]au·[�u�DQFN[#~NJ�BE´r[e]\uv[�DGFO~Su�~�JN]Q[�Lt[e[eXZ[�Lmf� FN[�[�TE[e´r[eJsBEJNBPDQB�H�T n Æïu¾BPJ#DQFN[oT�HYu·D'u·[eJtDQ[eJSUW[�H�]Q[ß¶)HK�YB�Ubi °>[eJtDaHK�M]aH�X+u�je[eX�dNFSHYu·B�u·BEJN�CDGFNB�uVU�~N]\uv[rf

�#w � í
Ý� ô Þß|ÙJ�JcHKDQ~�]Q[#DQFN[ � RY]GDQRYB�uv[_FSHYu=' X�[eX.lS[e]au!HKD�H�JN�Y[�T�uCRKp`' ò Á [��Y]Q[�[�u�f



� ²

ced2fhgji^k cr³
��� � �)��2 � �,23� 2

n xrRM]aU�[e]G[e]�lt^ZDGFN[#d»R�Ao[e]CRKp!F�B�u�X+H��YB�Uai.FSHML¤uv~�lkLt~N[�L
HKTET�DGFNBEJ��ru�DQR`FNBPX+uv[eTåpGf

F×RM~NT�LZFN[#DQ]\He´r[eT�I�¸¹[_U�RM~NT�L�ZS^ZDGFN]QRM~N�YFÕuvdSHMU�[ÈX�RY]Q[
uvACBåpqDQTP^ZDQFSH�J+DQFN[_uvD\HK]\u�f

F=RY~NT�L�F�[�[zHKDejSLt]QBEJ�ikjSH�JSLZDaHKir[#FNB�u�dNTE[zHYuv~�]Q[-I+DGFN[e]Q[
AßHYuCJNRYJN[#DGFSHKDsLOB�LZJNRMD¹BPJSuvD\HKJtDQTP^�RMl»[�^�F�B�u�lNB�LNLOBEJ��Nf
|ÓJ+DGFN[#ACFNRYTP[Èu·^Nu·DQ[eX?RKp!DG[eJ+XZBETPTEBåRYJ`DQBPXZ[�u}DG[eJ+XZBETPTEBåRYJ
uvdNF�[e]Q[�u�~�d»RMJ¤DGFN[#DvAoR`HKJSL+D·A�[eJtD·^�XZBPTETPBERYJ.d�T�HKJ�[�uæF�[

FSHMLZFNB�u�LO[�u·BE]Q[±fn JSLZACBEDGFIHKTET�DGFNB�u�F�[�AßHYuClN~NDCFNBPX+uv[�T pGfn T�HMu�{
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� FNB�uCUaFSH�dNDQ[e]C�MBE´r[�u�DGFN[#]Q[e´r[�]auv[sRKp�DQFN[#XZ[�L�HKTÙÚrBPDCB�u�DQF�[ÈUWRYJtDQ]aHMuvD�DQRZ­!FSH�dNDQ[�]K ô f� FN[.xrRY]\U�[e]G[e]CB�u�DGR�lS[#B�LO[�JODGB ÄS[�L`ACBEDQF � FN[ h ]GRYDQF�[e]CRKp�DQFN[_îk[�pqDs¸�H�JSL+°'HKDGF�f
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îkRK´r[#B�uCHKTETm´OBP]QDG~N[rjNu·BEJSUW[�DGFN[#dNTE[zHYuv~�]Q[#RKp�TER�´r[�B�u�lN~ND
TER�´r[rjtHKJSL+DQFN[#dSH�BEJ+RKp¨TER�´r[�B�u�l�~NDCTER�´r[rf

îkR�´r[#DaH�ir[eDQF+JNR`FN[e[�L`RKp!DGFSHKD�ACFNB�UaFZB�u�JNRYDsHKJSL+RKp�DQFSH�D
ACFNB�UbF+B�u�fn lcuv[eJSUW[�[eÃ�HKTEDG[eDQF�TER�´r[rjNH�JSL�d�]Q[�u·[eJSU�[�[�ÃNH�TEDQ[�DQFZTPRK´r[±f

îkRK´r[#XZR�´r[eDGF�[�´r[e]}pq]GRYX/FN[�BE�YFtDCDQR`FN[eBP�YFtD�R�p![�Ueu·DaHYu·^
H�JSL�pÔH�BETP[eDQFZJ�[e´r[e]ef� FN[#ACBEJ��ruCRKp!TPRK´r[ LO]QRrRMd¤JNRMD¹ACBPDQF+DQBPXZ[rjrJNRY]�u·T�HMUbir[eJ
pqRM]¹TPB pq[�RM]�pqRY]sLO[�H�DQF�f

îkR�´r[_LO[�u·DQ]QR�^r[eDGFIuv[eTåpGjO~NJNBPDQBPJN�`uv[eTåpVACBEDGF¤DQFcHKDCACFNB�UbF+B�u
JNRMD � uv[eTåpGjSuvR`DQFSH�D�îkR�´r[#lN]Q[�[�LO[eDGF n TETªHKJSL+�¹RYJ�[�BPJw�JN[rf

|·u�BEDCJNRMD�uvR*IYfPfEf��¹R>IMfEfPf� F�[eJ+DQFNRM~)HK]GD¹J�RYDCTER±uvD�BEJ+TER�´r[rÚtu·d»[zHKi+JNRYDCR�p!TER�´r[rf
îkR�´r[ n TPACHe^ ð BE[eT�LO[eDQFªÂ>îkR�´r[ n TPACHe^Z¸sHK]aLt[eJN[eDGF�f
fPfEfPfEfEfPfEfåfEfá¶)He^ÈlS[rÂ!|!AC]QBPDQ[#BEDClN~�DCDQR`AC]QBEDG[#¸¹[e]CJcHKXZ[rf
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pq[eXZBPJNBEJ�[�uv^tX�lSRYTÔjODGR�lS[#BEJtDQ[e]GdN]Q[�DQ[�L�RMJIHKTET�d�T�HKJ�[�u�fh ~NDCBEJ�DQFNB�uCUbFSH�dNDQ[�]ejOTPBEDGDQTE[�FNBPJODoB�u��YBP´r[eJZR�p!H�JO^tDQFNBPJN�.lS[e^rRYJcL�d�FO^�uvB�UeHKTmTER�´r[rfV|ÙDCB�u�U�HKTETP[�L�DGFN[
°>RMTE[ � xrDaH�]ejNlS[�UeH�~Suv[_î�He^tT�HKFIB�u�DGFN[#RYJN[#RYlNã·[zU�DCRKpoLt[e´rRYDGBERYJ�DQR`ACFNB�UaF+DQFN[_HK~�DQFNRM]¹[e´r[�]�DQ~�]QJSuWf�¹RYDG[#DQFN[#BEJtDQ]GRtLO~SU�DGBERMJ�R�p!DQF�[�JcHKXZ[�R�p'DGFN[ h [eTER�´r[�L.BEJIHMU�]QR±uvDQB�U�BEJ+TEBPJN[: ô f
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îkR�´r[rjS|'TPRK´r[s^rRY~�{2�¹BP�YFtDejtJNBE�MFOD�jSU�R�´r[e]�~SuW{ � FNRY~=H�]QD
JNBP�YFtDej»w X�^`TER�´r[rÚtH�JSL�DGFN[e]Q[_H�]Q[#JNR�uvDaH�]auClN~NDCDGFNBEJN[

[e^r[�uWfÁ HK]GiZJNBE�MFOD�jSuvAo[e[eD�J�BE�YFtDejSu·R�AßHK]GX@HKJSL+^r[eDCu·R pq]G[�uvFªj
uvR�uQUW[eJODG[�L�^r[eD�u·R.FNRYTP^rjSU�R�´r[e]oXZ[rjtU�R�´r[e]�X�[r{

îk[eDCX�[¹lS[ÈJ�R�XZRM]Q[r{�îk[eDCXZ[�lS[ � FNBPJN[rÚOTP[eDCXZ[�lS[� FNRY~ªÚ»TP[eD�XZ[sl»[#JN[�BEDQF�[e] � FNRM~)JNRY]�|aÚNTP[eD�DGFN[e]Q[#lS[
TPRK´r[sBEJ+JNBE�MFOD�H�JSL�J�BE�YFtDCBEJ+TPRK´r[±f

�ÈfåwÈf � frDQFN[#JNBP�YFtDCRKpo°�HKJ�ÚSH�JSL¤î�He^tT�HKFªjNDQFN[#JNBP�YFtDlS[�pqRY]G[.¸¹B�u}DQF�]Q[�u·FNRYT�Lk{
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�¹RYDG[#DQFSH�D¹DGFN[#A�RY]\L+î�Hz^tT�H�F¤B�u�DQFN[ n ]\HKlNB�UæpqRY] g �¹BP�YFtDa�tf� FN[_HK~NDGFNRY]�lS[e�YBPJSuCDQR`B�LO[eJtDQBåpq^.DQFN[ h [eTPR�´r[�L ACBPDQFIDQFN[/�ÈfåwÈf � fYdN]G[e´tBERY~cuvTE^�uvdSRYir[eJ+R�pGf� FN[`UaFSHKdNDG[e]�B�u�U�HKTETP[�L g � FN[+xrRY~NDGFN[e]GJ0­!]GRruQuG�OjVl»[zUeHK~Su·[rj�RYJ)DGFN[�d�FO^�uvB�UeHKTVdNT�H�JN[rj�î�He^tT�H�F×B�u

HKJ n ~Su·DQ]aH�TEB�HKJ�f
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Á ]Q[�H�X+u�H�]Q[#BEX�d»[�]vpq[�U�DGBERMJSu'RKpou·TE[e[edªÚO[e´r[eJ�uvR`B�uCU�RMJ �uGU�BERM~SuvJ�[�uQu�DGFN[#BEXZdS[e]·pq[�U�DQBPRYJ`RKp!AßHKitBEJN��fÁ ]Q[zHKX+uoHK]Q[#BPXZdN~N]GBEDQBP[�u'BEJ+DQF�[ÈUWBE]aUW~NT�H�DQBERMJZRKp¨DQFN[#lNTPRrRtLkÚ

[�´r[eJ+uvR`B�uCUWRYJSuGU�BERM~SuvJN[zuQu�H.LOB�u·RY]aLt[e]¹R�p'TPB pq[rfÁ ]Q[�H�X+u�H�]Q[ÈACBPDQFNRM~NDCdN]GRYdSRY]GDQBERMJ�jSACBEDQF�RY~ND��YRrRtL
uv[eJSu·[rjNACBEDGFNRY~�D¹DG]Q~NDGF�ÚSuvR�HKT�uvR.B�uCUWRYJSuGU�BERM~SuvJN[zuQu�fn AßHKir[¹pq]GRYX@Lt]Q[�H�X)jODGFN[#DQ]Q~�DQF+B�u�itJNR�ACJ�Â t µCHzAßHKir[
pq]QRMX/ACH�iOBPJN�NjNDGFN[ � ]G~NDQF+B�u�© � FN[_ø¹J�iOJNR�ACJ�f
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ACBEDGF(DQFNR±uv[)dN]G[e´tBERY~cu

UaFSHKdNDG[e]au�BPJ+ACFNB�UaFZDQF�[�]G[�HYu·RYJIB�u�HKDQD\HYUair[�Lkf� FN[_HKTPTE~Su·BERYJ+BPJ�DGFN[#DQBPDQTE[sB�u�RYlt´tBERY~cu�f� FNB�uCu·~NX@BEJ+dN]GRYdSRY]GDQBERMJ�jmLO]Q[�H�X)ÂÇAßHKitBEJN��ÂEÂáACHKitBEJ��NÂ xñHKX�HYLOFNB�B�uCHÈpÔHz´rRM~N]QBPDQ[
HKJSH�TERM�Y^+ACBEDGF(.N]\HKDQ[�]�°>fEjNACF�R pq]G[�Åñ~�[eJODGTE^.[eX�dNTER�^�u¨BPDCBEJ+FNB�u�FNRYTP^+LOB�uGU�RY~�]auv[±f

�#w � í
Ý� #'ñÞß|afÇ[rfVDQFN[#DQ]G~NDQF+DGFSHKD�FN[#FSHKDGF)u·TE[edND�f
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| � XZR�´r[�u¨pq]GRYX/XZRMDQBPRYJZBPJODGR.]Q[�u·DejSHKJcL�]G[�uvD\ußpq]GRYX/]G[�uvD
BEJtDQR.XZRMDQBERMJ�f � F�[�uv[_| � LtRr[�u¹H�TEAßHz^±jOpqRY]CDQBPXZ[�B�u�JNRMDef
xrR.DGFSHKDs| � LtRr[�uæJ�[eBEDGFN[e]�R�p!DQF�[�uv[#DQF�BEJN�±u�fo| � LORr[�u� ¸ n � RMJN[#DQFNBPJN�.ACFNB�UaF+A�[#X`~SuvDo[eÃOd�]Q[�uGu�lO^`D·A�R
DQFNBPJN�ruCJN[eBPDQFN[�]�RKp¨ACFNB�UaFZdSRruGuv[�uGuv[�u�H�JO^�]aHKDGBERMJSHKT

X�[�HKJNBPJN�Nfð [eD�| � x�LORYBPJN�NjNACF�B�UaF�B�u�JNR � LORMBEJN��j»B�uCuvBEX�dNTE[sHKJSL+^r[eDU�RYXZd�TE[eÃmjYB�u�J�[eBEDGFN[e]�pq]Q[�[�JNRY]�JN[�UW[�uQuGHK]Q^±f
.NRM]�HKTET�DGFN[�u·[�B�LO[�HMu�[eÃOd�]Q[�uGu 3 [eT�HKDGBERYJªÚSHKJSL+| � jSU�RYX �dN]G[eFN[eJcLOBEJN�`H�TET 3 [eT�H�DQBPRYJ+BEJI| � x�uvBEX�dNTEB�U�BEDÙ^±jYB�u�RM~ND¹R�p

HKTPT 3 [eT�H�DQBERMJ+[e´r[eJZACBPDQFI| � xtí!î^.�fn TPTkDQF�B�u�B�u�DG]Q~N[_H�JSL�pÔH�T�uv[±ÚSHKJSL+BED�B�u�DQ]G~N[_HKJSLZpÔHKT�u·[#DQR
uGHe^ZDQFSH�D¹BPD�B�u�DQ]Q~�[ÈH�JSL�pÔH�T�u·[rf

xrDG]aHKBPJZpqRY]QDGF¤DGFNBEJN[ |ÓJtDQ[�TETEBP�Y[eJcU�[rjOw X+HKJ�jSw,A�RM]QDQFt^
RMJN[rjkw,UaFNR±uv[eJ+RKp}| � jtDQR�HKdNd�]Q[eFN[�JSLZDQFN[_LOB�uQU�RM~N]au·[
RKp � ¸�í ¶ n x � í 3 ÚOpqRY]CDQFt~Su�DGFO^Z]G[�HYu·RYJÕuvFSH�TETVHKD
T�HMuvD�lN]Q[zHKi+LOR�ACJ�jSHMuæDGFN[�pq[eDQDG[e]�B�uCuvDG]Q~SUai�pq]QRMX@H

uvT�He´r[rÆïu}DGFN]QR±HKDef
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DQF�[�X�HKJNBåpq[�uvDG[�LkjrdNFSH�TETE~cu�f� FNB�uCB�uWj»F�RKAo[e´r[e]�jORYJ�TE^+RYJN[µHYu·d»[zU�D�RKp}| � jNACF�B�UaF¤X+He^`d»[�]QFSH�dSu¹lS[.LO[WÄSJN[�LIHYu¹DGFN[.ø¹TPDQBPX+HKDG[3 [�HKTPBED·^rf
| � B�uCHKdNdSH�]Q[eJtDQTP^+H.XZRY]G[�[eÃ�HKTEDG[�L�DGFNBEJN�.DGFSHKJ � ¸ n � f� FNB�u!UaFSHKd�DQ[e]�uvFNRM~NT�L.lS[�UWRYXZdSH�]Q[�L#ACBEDGFZ­!FSHKdNDG[e]= - MÚODQFcHKD!XZ[eDGFNRtL�R�pVLO[�u·DQ]GRK^tBEJ���DQFN[C]G[�HYu·RYJ

lt^�pqRY]GX�~NT�HKDGBEJN�µU�RYJtDQ]\HYLOB�U�DQBPRYJSu�B�uCLO[�ÄSJNBPDQ[eTP^.BEJSUW~NT�UeH�DQ[�Lmf� FN[.]Q[zHYuvRMJ×B�u�uvBPDQ~SH�DQ[�L¤BPJ Á HMHKDGF�j>ACFNB�UbFÕU�RY]G]Q[�u·dSRYJSLNu�DGFN[.DQFN[.DGFN]QR±HKD#BEJIFO~�X+HKJÕHKJSH�DQRYX`^rf
¸¹[eJcU�[�DQF�[�DGBEDGTE[�R�p'DGFN[_UbFSH�dNDQ[�]ej g � F�[ ÜsH�]QRYDGDQ[��tf� FN[+B�LO[zH�B�uÈDGFSHKD�j}lt^)pqRY]aUWBEJN�)DGFN[+XZBEJSL)DQR¤pqRMTETPRKA#j!H�JSLÛHMu�pÔHK]`HMu dSRruGuvBPlNTE[+DQR)]G[�HKTPB�u·[rj>DGFN[
T�H�JN�Y~cHK�Y[sRKp h [e^rRMJSLÈDQFN[ n lt^NuGu�jYDGFN[suvDQ~cLO[eJtD}ACBPTETSu·~SUeU�[�[�L BPJ.lN]QBPJN�YBPJN�ÈF�B�u']Q[�HMuvRMJZ~NJSLO[�]�UWRYJtDQ]QRMTÙfn u#uvRrRMJ
HYu#DQFN[.]G[�HYu·RYJØB�u ´MH�JSÅñ~�B�uvF�[�Lkj�DQFN[.�±HK]GRYDQDG[ZB�u�]G[eXZR�´r[�LkÚSDQFN[�J×DGFN[.BEJ>Zc~N[eJSU�[.R�pCDGFN[
uv~�d»[�]QJSH�T�u×Ý ² [eDQFN[�]ejÈ­!FNRMiOX+H�F�j h BEJcHKFkÞ\j�JNRÛTPRYJN�M[e]¤BPJNFNBEl�BEDQ[zLÛlO^ Á HMHKDGF�j.UeH�J,LO[�uGU�[eJSL(~NdSRYJ� BEd�FSHK]G[eDQF�jNACF�[e]Q[#DQF�[�Ft~NX+H�JZACBETPTkB�uCuvBEDG~SHKDG[�LkjSH�JSLáZSRrRtL¤BPDCACBEDGF�DGFN[#BEJN[���H�lNTE[sTEBE�MFOD�f
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­!RYJSuGU�BERM~SuvJ�[�uQuCB�uCH`uv^tXZdNDGRYX�RKpoLOB�uv[�HMuv[rfn TPTkDGFSHKD�XZR�´r[�u'A�[eTPTkXZR�´r[�u'ACBPDQFNRM~ND¹ACBPTETÔfn TPT�uvitBETPT pq~NTPJN[�uGu�jNH�TETªuvDQ]\HKBPJ�jSHKTPT�BEJtDQ[eJtDQBPRYJZB�uCU�RYJtDQ]\HK]Q^�DQR
[�HMuv[rf

°¨]\HYU�DGB�u·[ÈH.DQF�RY~SuGHKJSL+DQBEX�[�u�jtHKJcL�BEDClS[�UWRYXZ[�uoLOB10�U�~NTPDeÚ
HÈDQF�RY~SuGHKJSL¤DGFNRY~SuGHKJSLmjkH�JSL�BPDCl»[zU�RYXZ[zu}[�HMuv^mÚSH
DQFNRM~SuQH�JSL�DGFNRY~cuQHKJcL¤DQBEX�[�u!H DGFNRY~SuGHKJSL+DQFNRM~SuQH�JSLkj
HKJSL+BEDCB�u�JNR�TPRYJN�M[e] � FNRM~¤DQFcHKDsLORr[eDQFIBED�jOlN~ND�|ÙDCDGFSHKD
LORr[eDGF�BPDau·[eT p�DQFN]GRY~N�MF¤DGFN[e[rfW�¹RYD�~NJtDQBETmDQFN[�J�B�u�DQFSH�D

ACFNB�UaF+B�uCLORMJN[#A�[eTPT�LORMJN[rf� Ft~SuCuvdSRMir[:. 3�n � í 3 °!í 3 Á ø 3¹n�h w HYuCFN[#TE[�H�dND
pq]QRMX/]QRtUaiZDQR`]QRtUaiZR�p!DQFN[#XZRM]aH�BEJN[�ACBPDQFNRM~NDC[e´r[e]

UeHYu·DQBPJN�.FNB�u�[�^r[�u�~NdSRYJIDQFN[#�Y]GRY~NJcLkf
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ACBEDGF)­!FSHKdNDG[e]au=9`HKJSL+% ò f
|ÙD�B�u�HCdN]aHMU�DQB�UeHKTrBPJSuvDG]Q~SU�DGBERMJ�jeDQFN[!�MB�uvDVRKpcACFNB�UaF�B�uk[zHYuvBPTE^�DGR¹lS[oHKd�dN]Q[eF�[eJSLO[�L#lO^ U�RYXZdcHK]aH�DQBP´r[eTE^

uvF�RY]QD�dN]\HYU�DGB�U�[�R�po¶)HKJtDQ]\H � ð RY�rHtfn X+H�JODG]aH�B�u!JNRYDol»[�BEJN�.dN]GRYdS[e]GTE^�uQHKB�LZHYu�TPRYJN�µHYu�DGFN[�X+H�J�itJNR�A�u�FN[�B�u}uGHe^OBPJN�.BED�f � FN[#uGHKXZ[
HKd�dNTEBP[�u�DQR`H�TET�RYDGFN[e]CpqRY]GX+u}R�po¶)HK�MB�Uaikf
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^r[zHOjSH.uvFcHK]QdÕuvAoRY]aL+B�u�FN[�T�LZDQFN[�]Q[eBPJ�f� FNB�uCí!HK�YTP[ÈB�u�lN~N]QJtDC~Nd+BEJ+DGFN[.Ü¹]G[�HKD6.>BP]Q[rÚt^r[eD�JNRMD�H
pq[�HKDGFN[e]CB�uCuQU�RM]aUaFN[�Lkf � FNB�uCí!HK�YTP[ÈB�uCuvACH�TETPRKAo[�L�~Nd
BPJ�DGFN[.Ü�]Q[�H�D�xr[zHOÚN^r[eDoJNRYDsH�pq[�HKDGFN[e]CB�u�A�[eDGDQ[�Lkf!u·R
ZSBP[eDQFI¸¹[�BPJ+DQFN[_HKBP]ejSH�JSL�TPBE�YFtDQ[�DQFZ~NdSRMJ¤DQF�[�[zHK]QDGF)H�D

¸�B�u}d�TE[�HMuv~N]G[rf
xrR�uvdcHKir[_| n ­Cw h ø�x h ø 3 Ü�ø6� Á ø�xµ¶×wsî�í8�#xt|Qx t ¶
DQFN[.Ü�]aH�JSL¤¶)HMuvDG[e]¹R�p'DGFN[ � [�XZdNTE[±ÚOH�JSL�R�p'DGFN[.Ü#w Á

DQFSH�DCB�u n uGu � FN[�HYLt[�L¤LOB�LZFN[_LNHK]G[�J�RYDsuvdS[�HKimf
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­!R�AßHKJ�jSu·iOB�LORrRN{� ^tTE[r{
xrA�[�H�]¹DGR.FN[eTP[ÈH�TETÔf� FNB�uCB�u�DGFN[#X�^�uvDG[e]Q^±f

îkB pq[r{
¶¤BEJSLZB�u�DQFN[#DQ]\HKBPDQRY]�f

xrT�He^ZXZBPJSLkf
îk[�DCDQFN[_U�RM]QdSu·[�R�p!XZBPJSL�TEBP[�~NJtlN~N]GBE[�L�RMJ¤DGFN[#[�LO�Y[#R�p

DQF�[ Ü�]G[�HKD#xr[�Ht{Á [�HKDGF�{� FNB�uCB�u�DGFN[#X�^�uvDG[e]Q^±f� ^tTE[r{
­!R�AßHKJ�jSu·iOB�LORrRN{
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w�JNTE^`TERrRMlNBE[�u�ÄSJSLZ[eÃ�U�[eTPTE[eJcU�[CBEJ+DQF�[�uv[#A�RM]aLNuWf
|ÙD�B�u�DGFNBEJ�iYH�lNTE[#DGFSHKD n B�u�JNRMD � n ÚNDQR.]G[e´r[e]au·[�DQF�B�u�B�u�l�~NDDGR.]Q[e´r[e]GD�DGR�DGFN[#JNRY]GX+HKTÔfð [eDolO^�pqRM]aU�BPJN�.DQF�[�l�]aHKBPJ¤DGR`HYUeU�[�dNDCdN]QRMdSRruvBPDQBPRYJSu¹R�p
ACFNB�UaFZRMJN[.u·[eDCB�uCH�lSuv~N]\LOBED·^rjtDQFN[#RMDQFN[e]�DQ]G~NB�u·X)jtH

JN[eA(pq~NJSUWDQBERMJ+RKp!lN]\HKBPJ�B�u�[�uvD\HKlNTPB�u·FN[�Lkf
�oH��Y~N[µHKJSL+X�^�uvDG[e]QBPRY~Su!HKJcL¤HKTPT�BEJSLt[�ÄSJNBPDQ[#H�]Q[#DQFN[
U�RMJODG[eJtDau�RKp¨DQFNB�u�JN[eA U�RYJSuGU�BERM~SuvJ�[�uQuWÚN^r[eDCDQFN[�^ZH�]Q[
u·RYXZ[�FNR�A7´tBED\HKTÙfVlO^�~Suv[#DQF�[e^ZlS[�U�RMXZ[�TE~�XZBEJNRM~Su�f

ø¹J�]Q[�HMuvRYJ+lS[�U�RMXZ[�uoí¨ÃtdS[e]QBP[eJSU�[±f� FNB�u�TEB pqD\u�DQFN[#TP[�HYLO[�J � pqRrRMDQ[�L+u·RY~NTVDQR`DQFN[_í'Ãtd»[�]QBE[�JSU�[RKp � ¸ n � RKp�ACFNB�UbF 3 [�HYu·RYJ¤B�u�DQFN[#lNT�HYu·dNFN[eX`^rfh ~NDCACBPDQFNRM~NDCDQF�[Èí'ÃtdS[e]QBP[eJSU�[�DGFN[�u·[�AoRY]\LNu¹H�]Q[#DQF�[
îkBE[�u�R�p!H`îkRrRYlt^rfð [eDßH�îkRrRMlO^+DGR�DGFN[e[rj�HKJSLIH h RrRYlt^�DGR.XZ[rj�H h HKT�HMuQu·BE~Su3 ~Nlt^�DGR�Ü#w Á jNX+He^`lS[r{
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U�RMJNJNRYDG[ÈdSH�]QDGTE^ g l»RrRMlO^��OjSdSH�]QDQTP^ g TPRY~ND\�Ofo|ÙDCA�RY~�T�LZDQFt~SuCl»[_H`uvBPXZBET�HK]!A�RM]aLZDQR g °'H�]au·B pÔHKT��Of

°'HK]\HK�M]aHKd�FSu\" � 'È[eÃtdNT�H�BEJ.DQF�[¹XZ[�DQFNRtL.DQFSH�D�AßHYu}�MBE´r[eJ.BPJ�­!FcHKdNDG[e]au= - �H�JSLR%* Yf � FNB�u'XZ[eDGFNRtLkjFNR�A�[�´r[e]ejtRtUeU�~N]\u�DQFN]GRY~N�MFNRY~NDsDQFN[#lSRrRYiIRYJ+JO~�XZ[e]QRM~Su�RtUeUeHMuvBPRYJSuWjSHKJSL+[e´r[eJZBPJ�DGFN[_UbFcHKdNDG[e]CBED\uv[eTåp
BEDCB�u�[eXZdNTPR�^r[�LÈBEJ+DQF�[�T�HYu·D¹dSH�]aH��Y]aH�dNFSuWf
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DQFN[#RYJ�[.U�RMTERY~�]CDQFSH�D¹BPDCB�u�JNRMDef� F�B�uCî�HeA#j 3 [�HMuvRYJªj � BEXZ[rjNxrdcHYU�[rjSH�TETVîkBPXZBED\HKDQBPRYJZl�TEBEJcLNu
~SuCDQR`DQFN[ � ]Q~NDGF�fn TPTkDQFcHKD�A�[#iOJ�RKA9RKp}¶)HKJ�j¡��HKDG~N]Q[rjkÜ�RtLkjSB�u>ã·~cuvDCDQFcHKD

ACFNB�UbF+DGFN[e^�HK]Q[_JNRYD�ÚNBEDCB�u�DQFSH�DCACFNB�UaF+DQFN[e^�DQFN]GRKA9RC�
HMuæ]G[edN~NJN�MJSHKJtDef� FN[.¸�|·¶×w#Ü9B�u�RMJNTE^Z´tB�u·BElNTP[�BEJIu·R pÔH�]�HYu�¸¹[�B�u�BPXZdS[e]vpq[zU�Def� F�[eJIHK]Q[_DQFN[�^ZH�TET��YTPRY]GBERY~cuæACFNR�uv[�[eX J�RYD�DQR`l»[#�MTERY]GBERM~Su�j

HYuCDQF�[È¸s|v¶×w#Ü B�u n TPT � �YTERM]QBPRY~Su2F(BEDQF�BEJhI|ÙDCX+He^.lS[.u·RNf
¸¹R�A9DQFN[�J¤LtB�uvDGBEJN�M~NB�u·F+DQFN[#BEJ��YTERM]QBPRY~SuCH�JSL�dS[e]·pq[�U�D
¸s|v¶×w#Ü9pq]QRYX?DQFN[#BEJ��YTERM]QBPRY~Su�X+H�J+RKp�[�HK]GDQFhIÁ B�uvDGBEJN�M~NB�u·F¤JNRMDe{h ~NDCDGFO^�uv[eTåp�í'Ã � DQBPJN�Y~NB�uvF�Â!¸s|v¶×w#Ü HK]QDCDGFNRY~ªjkH�JSL

¸�|·¶×w�Ü u·FSHKTPD¹DGFNRY~+lS[rf
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pqRY]�DQF�[Èø�JODGFNBEJNiMH�lNTE[ 3 [�H�TEBED·^rf
­!T�HMuQuvBPJN�#BEJ.DGFNB�u>X�HKJNJN[�]'H�TETNDGFNBEJN�±u!HYu'BETPTE~Su·BERYJcu�jYDGFN[�Åñ~�[�uvDGBERYJ`H�]QB�uv[�u'HMu'DQR#DQFN[�LtB�uvDGBEJN�M~NB�u·FNBEJ��

lS[eD·A�[e[�J)BETETP~SuvBPRYJSuWÚ�FNR�A�HK]G[.A�[`DQR+DQ[�TETVACFN[eDQF�[e]_H�¸�RYTE^Õ|ÙTETE~�XZBEJSH�DQ[�L+¶)H�J×R�p�Ü�RtL×B�u�]Q[�H�TETE^ÕuvR�j
uvBPJSU�[�A�[sUeHKJ�uv[e[�JNRYDGFNBEJ��.RKpVFNBPX�lN~ND�F�B�u'BEXZdS[e]·pq[�U�DGBERYJcu�f g |ÙD!X+He^ÈlS[�^rRMJSLO[e]ol»[��Y�rH�]CB�u!H ² BPJN�Nfï�h ~ND!DQFN[zuv[#U�RMJSuvB�LO[e]\HKDQBPRYJSuoHK]G[¹JNRMD�DGRÈDQ]GRY~Nl�TE[#u·~SUbF`XZBPJSL.HYu�DGFN[�­!F�[eT�H#X+He^ÈdSRruGuv[�uGu�ÚNTE[�D}F�BEX
RtUeU�~�dO^`FNBEX�uv[eTåpGjK]\HKDQF�[e]ejtACBEDQF�DQFN[�DaHMuvi`RKp��Y[eDGDQBEJ��È]QB�L R�pVFNB�u!dS[e]au·RYJSH�TEBED·^mÚODGFNB�uWjOH�JSLZJNRYDßU�]QBPDQB�U�B�u·X
RKp¨FNB�u�FNRMTE^¤Ü�~N]G~�jSuvF�RY~NT�L�lS[#DQFN[#RtUeU�~�dSHKDGBERYJIRKp!F�B�uCLNHe^�uCHKJSL+JNBE�MFOD\u�f
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Ý� #,ñÞß¸�|·¶×w#Ü7B�uCH���RYDaH�]QB�ÅñRMJ�R�p!DQF�[�AoRY]\LNu¹¸�RYTE^�|ÙTETP~NXZBEJcHKDQ[zL�¶)H�J�R�pCÜ�RtLkf



¢(�
crd8fhgji^k è(g

� �
2 4 �/�,� 	 � � �+� � Ê

|ÙJS�.fö�.f��.fö�µfÙ�µfKB�uæDGFN[.Ü¹]G[�HKD\F=RY]GiZdS[e]vpq[zU�Def� FN[�]Q[�pqRM]Q[#JNRYJ�[�B�u�DQFSH�D¹dS[e]GDaH�BEJN[eDGF+JNRYD�DQR:�.f��.fö�µfö�.f��Èf
|ÙJIHKJt^ZX+He^�F�[�X�HKJNBåpq[�uvD�Úñ^r[�D�BEJ+RMJN[ÈFSH�DQF+FN[_UaFNRru·[eJ
DQR.X�HKJNBåpq[�uvD�ÚNHKJcL�DGFNB�uCRYJ�[�FcHKDQFI�YBP´r[eJ+¸¹B�u�]QBEJ��`HYu�H
xr[�H�T�RKp n ~NDGFNRY]GBED·^ZDQR.DGFN[rF×RM]Qi+RKp�DQF�[ n f<; f n f<; f
DGFN]QRM~N�YF)DGFN[_U�RYTPTE[�H��Y~N[zu�RKpJ. 3¹n � í 3 °!í 3 �Á ø 3¹nsh wÈfh ~NDCDGFNB�uCU�RMJSU�[e]GJSu�DQF�[eX+uv[�TE´r[�u'H�JSL�DGFN[eBP]�HYLOXZBPJNB�u·DQ]\H �DQBPRYJ�ÚNBPD�U�RYJcU�[e]QJ�[eDQFZJ�RYJN[_l»[�TER�A7DGFN[#�Y]\HYLO[_RKp

í'ÃO[eX�dND n LO[edND�jSHKJSL+u·~SUbFIH�J¤RYJ�[ÈRYJ�TE^Zlt^ZUWRYX �X�HKJSLkfn T�uvR�jNuvBPJSU�[#lS[eTER�A9DQFN[ n lt^�uQu 3 [�HYu·RYJ¤B�uCîkRY]\LkjNTE[eDCX�[eJ
u·[e[ei`lO^Z[�ÃOdS[e]GBEXZ[eJtDej±HKJSL+JNRYD�lO^SV�~N[�u·DQBERMJNBEJ��ru�f
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DQFNB�u

UaFSHKdNDG[e]+H�]Q[)DQR
lS[)~NJSLt[e]au·DQRrRtL7BPJ(DQFN[)XZR±uvD`RY]\LOBEJSH�]Q^ HKJSL9U�RYX�XZRYJNd�T�HYUW[�AßHe^rjCACBEDQF�RY~ND+H�JO^
X`^Nu·DQB�U�HKTmuv[eJcuv[rf

�.fö�µfö�.f��.f��.fkB�uÈDGFN[ZXZRMDQDGR)RKp H×¶)HMuvDQ[�].RKpsDQFN[ � [eXZdNTP[¤ÝqRY]`uvR=X`~SUbFà¸¹[+LtB�uQUWTERru·[�LØDQR)DGFN[
í'ÃO[�XZdND n LO[edND\ubÞ\jk]Q[�pq[�]Q]Q[zL�DQR+BPJ=îkBElS[e]#î � |af�|ÙD�B�u¹FN[.ACFNR+B�u¹]Q[�u·dSRYJSu·BElNTP[ pqRM]�DQFN[.ACF�RYTE[`RKpoDGFN[LO[e´r[�TERYd�XZ[eJtD�RKpsDQFN[ n f�; f n f<; f)XZR�´r[eX`[eJtD�ACFNB�UaFØFSHMu lS[e[�JÛHMuQu·RtU�B�H�DQ[�L
ACBEDQF
DGFN[+dN~NlNTPB�UeH�DQBERMJ
RKp� ¸�í íMVsø�|���w � ÚtHKJSLI¸¹B�u!~NDQDG[e]aH�JSU�[#B�u�[eJcuvFN]GBEJN[�LZBPJ�DGFN[_uQHMU�]Q[�LZAC]GBEDQBPJN�ruWf|ÙD}B�u'~Suv[eTP[�uQuVDQRÈ[�JSÅñ~�BE]Q[CBPJODGR_¸¹B�u>JcHKDQ~�]Q[rÚtDQR_LOR.u·R#TE[�HMLNu'DQR.UW[e]QD\HKBEJ`LtB�uQHMuvDG[e]ef n ~�DQFNRM]QBED·^#pq]QRYX
FNBPX B�u�[eÃOF�BElNBPDQ[�LkjrACFN[�J¤JN[�UW[�uQuGHK]Q^±jODQR.DGFN[#dN]QRMdS[e]¹dS[e]\uvRMJSu�jNDGFNRY~N�MF)BEJZJ�RZUeHMuv[#DQR`H�JO^rRMJN[#lS[eTER�A
DQF�[��Y]\HYLO[�R�p�í'ÃO[eX�dND n LO[�dNDef � FN[�dS[e]au·RYJ+[eJSÅr~NBP]QBEJ���BPJODGR_uv~SUaFZX+H�DQDQ[�]au>B�u}dSRYTPBEDQ[�TE^.]Q[zÅñ~N[zuvDQ[zL DGR
A�RM]QimjSHKJSL+JNRYDCDGRZHMuviIÅr~N[�uvDGBERMJSuCHKlSRY~�D¹X+H�DQDG[e]au!ACFNB�UaF+BEJ+JNR`ACHe^+U�RMJSU�[e]GJZFNBEXÕf� FN[#JO~�X�lS[e] ó  #B�u�DQFcHKD�RKp�DQFN[ h HK]G]Q[eJI¶¤RMDQFN[e]�f
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|ÙJ+DQFN[#ACBEJcL�R�p'DGFN[#XZBEJcLZHK]GB�uv[zu�DQFN[#DQ~�]QlN~NTP[eJSU�[
UeH�TETE[zL�|af

|ÙDClN]G[�HKi�u�Ú�LOR�ACJ)uvF�RKAo[e]CDQF�[�lcHK]Q]G[eJ¤DGFNRY~��YFtDau�fn TETmTEB pq[sB�uCUaFNRYir[�Lmf� FNB�u�LO[�u·[e]QDCB�u�DQFN[ n lt^�uQu}ACF�[e]Q[eBPJ+DQFN[_ø¹JNBP´r[e]au·[rf� FN[.xrDaH�]au�HK]Q[#lN~�D¹DGFNB�u·DQTE[zu}BEJ+DGFSHKD�ACHMuvDQ[±fð [eDoDQFNB�uCLO[�u·[e]QDCB�u�lN~ND�RYJN[_uvdSRMD�HMUeU�~N]\uv[�LZBEJIH.A�RM]QT�LZR�p
lNTPB�uGu�f

�¹R�AäH�JSL¤H��rHKBPJ � ]aHe´r[eTPTE[e]\u�U�]GRruQu�DGFN[_LO[�u·[e]QD�ÚNDQFN[e^�U�RYXZ[
pq]QRMX@DQFN[.Ü�]Q[�H�D�xr[�HtjSHKJSL+DQR`DQFN[.Ü�]Q[�H�D�xr[�H.DQFN[�^��MRNfn u�DGFN[e^Z�MR�DGFN[e^+u·dNBETPTkAßHKDQ[�]eÚNRYJ�[ÈL�Hz^�DQFN[e^�ACBETETmBE]G]QBE�±HKDG[

DQFN[_LO[zuv[e]GDejODGBETPTkBED�ZcRKAo[e]ef
xr[�[r{¾ÄS´r[�pqRrRMDQdN]GBEJtDauCRKp¨H�­oH�XZ[eTÙ{j�.fö�µfö�.f��.f��.f
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[�uGuQHe^×RMJ
DQFN[(VsH�lSHKT�HKF
BEJ=DQFN[ � [eX�dNTE[.R�pÈxrRMTERMXZRYJ=DQFN[ ² BPJN�Nf � FNB�u#JO~NX`lS[e]�B�uÈuQH�B�LØDQRIlS[¤H�TET
FNRMDaUaF � dSRMDaUaF)HKJcL�HMUeU�~N]\uv[�Lmf� FN[.UaFSH�dNDQ[e]�u·FNRY~�T�L¤lS[È]G[�HYL+XZRru·D�UeHK]G[�pq~NTETP^�BPJIU�RYJNJ�[�U�DQBPRYJIACBEDQFIDQFN[$ ò DQF n [eDQFt^O]�f�|ÙDCB�uæDGR
DQFcHKDsLO]aH�X+HKDGB�U¹[eÃtdS[e]QBP[eJSU�[�DQFcHKD�BEDC]Q[Wpq[e]auWf� FN[ÈX�BEJSL�B�u¹U�HKTETP[�L g ACBPJSLN�OjSlS[�UeH�~Suv[_RKp!BPDauCJSHKDG~N]Q[rÚmHYuCFSHMu¹lS[e[eJ�pq]G[�År~N[eJtDQTE^`[eÃtdNT�H�BEJN[zLkjODGFN[
B�Lt[�HYuCH�JSL�AoRY]aL�u¹H�]Q[#B�LO[�JODGB�UeH�TÙf

|ÙJ�DGFNB�u}pq]G[e[ � ZSR�ACBEJN��jSU�[eJtDQ]G[eTE[�uGu'X+HKDG[e]QB�HKT�H�]QB�uv[�uCH�J¤[�LNLt^kÚ�H�u·dNBE]\HKTVU�TPRruv[ � U�RMBETP[�L�~NdSRYJIBED\uv[eTåpGf� FN[ÈDGFN[eRM]Q^ZR�p!DQFN[#pqRY]GX+HKDGBERYJ+R�p!DQFN[_í'�YR�B�u�DQFcHKD�R�p!DQFN[_¸¹BPJSLO~SuWjNACFNRru·[ n FcHKXZiMHK]\H B�u�BED\uv[eTåp
HÈpq~NJSU�DGBERYJ+R�p'DGFN[#XZBEJSLmjñACF�Rruv[_[e�YR`BED�UW]Q[�H�DQ[�uWf � FNB�uCí'�YR`B�u�[�JODGBE]Q[�TE^`LOBP´OBPJN[rf÷ RY]GRrHYu·DQ[e]�LO[�uGU�]QBPlS[�u�Ü�RtL HYu�FSHe´tBEJN�)DGFN[¤F�[�HYL
RKp#DGFN[I¸�HeACikjoHKJSL H×u·dNBE]\HKTCpqRY]\U�[rf |ÓD.ACBPTET
lS[=LOB10�U�~NTPD.DQRØ~�JSLO[e]\uvDaH�JSLÛDQF�B�uZUaFSHKd�DQ[e]`ACBEDGFNRY~ND�uvRYX�[�[�ÃOdS[e]GBE[eJSUW[�BPJ(DQFN[IDQ]\HKJSu·´YH�TE~SH�DQBPRYJ9RKp
´MHKTP~N[�u�jCACFNB�UbF RtUeU�~N]\u�DQF�]QRY~��YFNRM~ND+DQFN[)ACFNRMTE[IRKp_DQFNB�u�lSRrRYimj¹BPJ(JN[�HK]GTE^
[e´r[e]G^ØRYDGFN[e]+u·[eJtDQ[eJSUW[rf� ]aHKJcuv´MHKTP~SHKDGBERYJ)R�p'´MH�TE~N[�u�B�u�RYJNTP^ZDQF�[�X�RY]aH�TVHYu·d»[zU�DCRKp!DGFN[#XZ[eDGFNRtL�RKp}U�RYJtDQ]\HYLOB�U�DQBPRYJ�f� FN[#A�RM]aL g DG~N]QlN~�TE[eJSUW[��ÈB�uoHKdNdNTPBE[�LZDGR.DQFN[_í'�YR.DGRZu·~N�Y�M[�uvDCDGFN[/.c]G[eJSUaF g DGRY~N]GlNBETPTEBPRYJS�tjOACFNBP]QT �ACBEJcLkjNDQFN[�pÔH�T�uv[_í'�YR`RY]sLO~Su·D � LO[e´tBETÔf� ]G~N[.TEBåpq[rjkDGFN[.TEBåpq[rj»ACF�B�UaF)FSHYu�JNRIU�RMJSuQU�BPRY~Su·JN[�uGu R�p g |v�tj�B�u�uGHKB�L)DQR+lS[`UaFNRYir[�L¤lt^¤DGFNB�uCpÔHKT�u·[
[e�MRNjrRY]!]aH�DQFN[�]}lt^ÈDGFN[�DQFNRM~N�YFtDau!ACFNB�UaF.BED\u>[eÃtdNTER±uvBERMJSu'dN]QRtLt~SU�[rf!|ÙJ.dSH�]aHK�M]aH�dNF ó DGFNB�u'B�u>[eÃtdSHKJSLt[�L
DQR�HÈX+HMU�]QRtU�R±uvXZB�Uæd�T�HKJ�[rf� FN[_¶)HYu·DQ[e]\u�RKpVDQF�[ � [eXZd�TE[�HK]G[#JNR�A7BPJODG]QRtLO~SUW[�LkÚODGFN[e^�HK]G[�BPJNFSH�lNBED\HKJtDau�jtJNRYDCR�p'DGFNB�uCLt[�uv[e]GDeÚ
DQF�[eBE]�H�l»RtLt[ÈB�u�J�RYD�DQFNB�u�~NJNBE´r[�]auv[±f� FN[e^#UWRYXZ[>pq]GRYX,DQF�[æÜ�]G[�HKD'xr[zHOj h BPJSHKF�jeDGFN[¹­!BPD·^¹R�pSDQFN[o°'^t]aHKX�B�LNuWf��µfö�.f��.fö�_fö�.fGB�ukBEJcLOB�UeH�DQ[�L
HYu.RYJ�[¤RKp DQFN[�u·[+DQ]aHe´r[eTPTE[e]\u�Úo¸¹[+B�u`LO[�uGU�]QBPl»[zL0HMu�H=UeH�XZ[eTÙj'J�RYD`l»[zUeHK~Su·[¤R�p#DQFN[IU�RMJNJNRMDaHKDGBERMJ(RKp
DQF�[S.N]Q[eJSUaF)pqRY]QX�RKp�DGFNB�u#A�RM]aLkj'lN~�DÈlS[�UeH�~Suv[ g U�HKXZ[eT���B�u#BEJØF�[elN]Q[�A/Ü¹BPXZ[eTÔj�HKJSLÛÜ�BEX�[eT>B�u�DGFN[
dSH�DQFäTP[�HYLOBPJN�Øpq]QRMX � BEdNFSH�]Q[eDGF7DGR ² [eDGFN[e]ej�~NJNBPDQBEJ��Û¶¤B�U�]QRMdN]QR±uvRMdN~Su¤H�JSL9¶)HYU�]GRYdN]GRruvRMdN~SuWjÈBÙfá[rf
dS[e]vpqRM]QXZBPJN�ÈDGFN[.Ü�]Q[�H�D5F=RY]Gikf� FN[�UeH�]aLZÜ¹BPXZ[eTrBPJ.DQFN[ � HK]GRYD�B�u>DQF�[�¸¹BE�MF`°¨]GBE[�u·DQ[�uGu�jrDQF�[�î�HYLO^.R�pV|ÙJNBEDGB�H�DQBERMJ�ÚYRMJN[CXZBE�MFODV[e´r[eJ
uQHe^rjNDGFN[_¸¹RYTP^�Ü�~SH�]aLOB�HKJ n JN�Y[�TÙf
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h T�HMUbi`lNTERrRtL+~NdSRYJIDQFN[_HKTPDaH�]e{oHKJSL+DQFN[#]Q~cuvDQTP[#RKp¨HKJN�M[eT

ACBPJN�ru�HKlSR�´r[r{h T�HYUai�l�TERrRtL¤RKp�DQF�[Èu·A�[e[�D�pq]Q~NBPDejODGFN[#lN]Q~�B�uv[zLkjNDQFN[
´tBERMT�H�DQ[�LZlNTPRrRYX � DQFSH�D�uv[eDGDQ[eDGF � FN[rF(FN[e[eTªH � uvdNBPJNJNBEJ��BEJZDGFN[_uvdNBP]Q[rfÁ [�H�DQF¤B�u�DQFN[#´r[eBPTSRKpoîkBåpq[rjNH�JSL¤îkBåpq[�R�p Á [�HKDGF�ÚcpqRM]ClSRYDQF

H�]Q[�Ü�RtLNuWf� FNB�u�B�u�DQFcHKD�ACFNB�UaFZB�u�AC]GBEDGDQ[eJ�Â g\n pq[�HYu·DæpqRM]�îkB pq[rjSH�JSL
H.�Y]G[�HKDG[e]�pq[�HMuvD�pqRY] Á [�H�DQF�{ï�ÈBEJ � ¸�í h w#w ² w4.� ¸�í î n F,f� FN[#lNTPRrRtL�B�u�DGFN[#TEBåpq[�RKp!DGFN[#BEJSLtBE´tB�LO~SH�TÙÂVRC�m[e]�DQFN[eJ

l�TERrRtLk{
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�YRMBEJN�sBEJÈDGFN[�X`~NTPl»[�]Q]Q^sDQRYdcuQ�OÚtH�JSLÈDQR h ]GR�ACJNBEJN��Æ�u�dNFN]\HYuv[±j g H¹l�]Q~NB�uv[�LkjMlNT�HMUbi � l�TERrRtLO[�L#X�~�TElS[e]Q]G^N�tf|ÙJ×DGFN[�F=RY]GT�LkÆïu � ]\HK�Y[zLO^rjV¸¹RY~cuv[eFNRMT�LØÜ�RtLNu�j � FN[+xtU�RM]QdNBPRYJ�j�HKJSLàHKT�u·R � FN[�Ü�RtL � í!HKDG[e]ej'DGFN[]Q[zHYLO[e]!X+He^µuvDQ~cLO^.DQFN[�[�0�UeHYUW^.RKp�]\HKdS[rj�HKJSL�DGFN[suQHYUW]QB Ä»U�[¹R�p�lNTPRrRtLkjSHYu!X+HK�MB�UeH�TñpqRM]QX`~NT�H�[rf h TERrRtL
HKJcL�´tBE]Q�MBEJNBPD·^�FSHe´r[µHKTEAßHe^Nu�lS[e[eJIDQFN[_XZRru·D�HYUeUW[edNDaH�lNTE[#R_�k[�]QBEJ��ruCDQR+H�TET�DQF�[��MRtLNu�jmlN~ND�[�u·dS[�U�B�H�TETP^
DQF�[ ­!F�]QB�u·DQB�HKJ)Ü�RtLkf

|ÙJ¤DQF�[ÈT�HMuvD�dSHK]\HK�M]aHKd�F�j�DQFN[_]Q[�HMuvRYJ)R�poDQFNB�uæB�uæ[eÃtdNT�HKBEJ�[�LkÚNBEDCB�uælS[�U�HK~Su·[`uv~SUaF)uGHYU�]GB ÄmU�[zu¹U�RMXZ[
~NJSLt[e]�DGFN[ØÜ�]Q[�H�DZî�HeA
RKp#DGFN[ 3 R±uv^(­!]QR±uQuWj¹DQF�[¤�YBP´OBPJN� � ~Nd(R�p#DQFN[)BPJSLOBP´OB�LO~SHKTPBED·^rj!HMu�FSHYu`l»[�[eJ[eÃtdNT�H�BEJN[zLZHYuCJSHK~cuv[�H�XìBPJ+dN]Q[e´tBERM~SuCUaFSHKdNDG[e]auWfnF×[_u·FSHKTPTkpq]Q[�År~N[eJtDQTP^.]Q[�U�~�]CDQR.DQF�B�uCuv~�lNã·[�U�Defh ^ g DGFN[ZACFN[e[�T�u·dNBEJ�JNBEJN�IBEJ=DQFN[�uvdNBP]Q[��ZB�u#XZ[�H�JOD�DGFN[ZX+H�JNB pq[zuvDaH�DQBPRYJ)RKp�X�HK�YB�UeHKTVpqRY]aUW[rj>DGFN[
uvdS[e]GX+HKDGR-BeRrRMJ¤BPJ�DGFN[_U�RYJ�B�UeH�TkdNFSH�TETP~Su�f`.NRY]CACFN[e[�T�u�j�uv[e[.­!FSH�dNDQ[�] õ 9Of
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¸sHKBET 3 HtjNDQFSH�D¹�MRr[�uvD�BEJ � Ft^ZlSH�]Qi
|ÙJODGR.DQFN[.­oHe´r[e]QJcu�RKp�DQFN[ Á H�] ² {� Ë=ürÑ���ËQÒ���ÊSË�Ò�Ñ<üªý)ÍvÏ��mÑEêPË�ýNç�Ë�þ�ûªýNë���ûKÎrËGÒ���ÊSË�Ì�Ë\êEêöþ6ûªýNë� Ñ�åbË¹þoÑ�ý�Ê�Ñ Ò�Ê¡ûªýNëKÒ��
í!HYuvD�RKp�DQF�[ n TEDaH�]�uv[e[#XZ[suvD\HKJSL

F(BPDQFIîkBE�MFOD�H�JSL¤¶¤~cuvB�Uai`BEJ+XZBEJ�[¹FSH�JSLk{� Ë�Ò��	å�Ñ Î±ËQÒ���êPË��KË�ý��ÔÑ�è�ËQÒ/æeé�Íªý�� ÊSË�ÌsËaêEê! � " $#�%�%"%�%"%$# " � RûªýNëÈéSêAûrç�ËQÒ���ÊSË � Ñ�åbËsÑ�ý���ÊSË+ÉkÊ¡æ>åWÑ�ÿ�êEË&�
|�uvDG]QBPir[�DQFN[ h [eTPTÙÂ�|}TEBP�YFtD�DGFN[4ZmHKXZ[±Â
|!~NDQDG[e]CDQF�[�X`^�uvDQ[�]QBERM~Su��sHKXZ[rfn�h\3�n ¸ n Á n�h\3�n� Ë�Ò���åWÑ ÎrËQÒ��oêEË���Ë�ý'�ÔÑ�è�ËQÒ§æeéNÍªý"� ÊSË�ÌsËaêEê(�

�¹R�A |}lS[e�MBEJ+DQR`dN]aHe^mÂ � FNRY~=­!FNBET�Lkj
FNRMTE^ � Ft^ZJSH�XZ[#HKJcL�~�JSLO[�ÄSTP[�Lk{� Ft^Z]Q[�BE�YJ+B�uCU�RYXZ[±Â � Ft^ZACBETPTkB�uCLtRYJN[rf

¸¹[e]G[�B�u�DGFN[ h ]Q[�HMLkÚNFN[e]G[�B�u�DQFN[ h TPRrRtLkfh ]QBPJN�.XZ[�DGFN]QRM~N�YFIXZB�LOJ�BE�YFtD!DQR`DQFN[.xr~�J�{
xtHe´r[�XZ[¹pq]GRYX@í'´tBET�H�JSL�pq]GRYX�Ü�RrRtLk{� FSHKD � FO^�RYJN[µU�]QR�ACJ+RKp¨HKTPT�DQFN[ � [eJ�f
í'´r[eJ+JNR�AäH�JSL�FN[�]Q[#lS[�X�BEJN[rf n ¶)í2�Èf� ËCé�æ)� Ò���ÊSË+*`åQÒ����2ûKÎrË_Íªý���ÊSË � Ñ�åaË�ÍvÏ���ÊSË+ÉkÊ¡æ>åWÑ�ÿ�êEË&�
|}lN~�]QJ+DQFN[_|ÙJSU�[�JSuv[ � UeH�ir[rjOdN]GRtU�T�H�BEX� FN[zuv[_HYLORM]aH�DQBERMJSu¹R�p � FO^�JSHKXZ[±f� Ë_è:ûKÎrËQÒ���ÊSËWè ûKÒ_Ñ�ý�Ð¨Ñ�ÿ�Ë�å¹Ð'Ë{ürÑ Ò�þJûªýNë�Ò���åWÑ ÎrËQÒ§ûTüªûrÑ�ý��êPË��KË�ý��ÙÑ�è�ËGÒ:æeé�Íªý,��ÊSË�Ì�ËaêPê-���¤Ñ-��Ê"��ÊSË�Ì=æ*å�Ñ�ý�ÊSË.� ÊSËÄý

è:ûKÎ±ËQÒ§æzé�Íªý�Ê�Ñ ÒeÿTåbË¹ûKÒ��/��ÊSËCé�åQÍ�éSË�åæÒ�Ñ<üªý0�h [eFNRYT�LZDQFNB�u�lNTE[e[zLOBEJN�_lN]Q[zHYuvD�RKp¨XZBEJN[
ÜsHYu·FN[�L+ACBEDQF+DGFN[_uQHYUW]aHKX�[eJOD\HKTªuvBE�MJ�{� ËCé�æ)� Ò���ÊSË¹Ò�ËGçaÍªýNë��2ûKÎrË��ÔÍ1��ÊSË��'Íªæ*ýNë2�
|!uvD\HKJSUaF¤DGFN[#lNTERrRtLmÚ»DGFN[#ACHK�M[e]�uvR±HKi�u
|ÙD�~�d�jSHKJSL+DQFN[#FNBP�YFIdN]QBP[�uvDoBEJt´rRYir[�uW{� Ë.Ë¹û$� Ò���ÊSË�Ò�ËGçaÍªýNë��2ûKÎrË3�� FNB�u h ]Q[�HML+|}[�H�Def � FNB�u wsHKDGFI|�uvAo[�HK]n uC|}[�J>ZmHKX�[�X�^�uv[�T pmACBEDGF�d�]aHe^r[e]eÂg � F�[e]Q[#B�u�J�R��M]aHYUW[rÂ'DQFN[�]Q[#B�u�JNR.�M~NBETPDeÂ� FNB�u�B�u�DQF�[Èî�HeA#Â Á w±F9¸ n �(� ¸�wsø)F9|·î � {ï�� Ë�Ò��	å�Ñ Î±ËQÒ��oêEË��KËÄý��ÙÑ�è�ËGÒ:æeé�Íªý,��ÊSË�Ì�ËaêPêöþ6ûªýNëZç#å�Ñ�ËQÒ�¹Ì546� � �878�¹Ì546���
|![eJODG[e]Q[zL�BEJ+ACBEDGF+A�Rr[rÚNACBPDQF+XZBE]GDQF



|!JNR�Aä�YR.pqRY]GDQF�jSH�JSL�ACBPDQF+DQFSH�JNi�uv�YBP´OBPJN�Nj� R�LOR`X�^.d�TE[�HMuv~N]G[�RMJ¤DGFN[#[�HK]GDQFn XZRMJN�ÈDGFN[#TE[e�MBERYJcu�RKp!DGFN[#TEBE´tBEJ��Nf� Ë=ürÍYË9��Ê#Ï�Íªå:��Ê0�
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� FNB�u�B�u¹DQFN[`u·dS[�U�B�H�T'Jt~NX�lS[e]�RKpæ¸¹RY]G~Su�Ú�BPD�B�u¹DGFN[�¸¹[elN]G[eAälNTPRrRtLkj'H�JSL DGFN[.X`~NTEDGBEdNTPB�UeH�DQBERMJ+RKp

DQF�[ ó lt^+DQFN[U - YjmDQFN[.Jt~NX`l»[�]�RKpß¶)H��YB�Uaimj»[eÃtdNT�HKBEJcu ó BEJIBEDauCÄSJN[�u·D�u·[eJSuv[±f h ~NDsuv[e[_BEJIdSHK]GDQB�UW~NT�H�]
DQF�[ÈHMUeU�RM~NJOD\u�BEJIí!Åñ~�BEJNR�Ã+|ajO´tBEB�R�p'DGFN[_U�BE]\U�~NX+u·DaH�JSU�[�u'RKp¨DQFN[_í!Åñ~�BEJNR�ÃZR�p'DGFN[.Ü¹RtL�u�f� FN[`A�RY]\L g °'FNRr[eJ�BEÃ���X+He^+lS[.DaHKir[�J=HYu�BEJSUWTE~SLOBPJN�ZDGFN[.B�LO[zH�RKp g °>[eTPB�UeH�JS�OjmDQFN[.lNBP]aLkj�ACFNB�UbF
B�u�pÔH�lNTE[zL×DQR¤pq[e[zLNuÈBED\u�^rRY~�JN� pq]GRYX�DQFN[+lNTPRrRtL0R�p�BPDauÈR�ACJ
lN]Q[�HMuvD�f ð [eDÈDGFN[+D·A�R¤B�LO[�HMu�j!DQFNRM~N�YF
U�RM�YJSH�DQ[rjSH�]Q[ÈJ�RYDCB�Lt[eJODGB�UeH�TÙjtHKJcL g °'FNRr[�JNBEÃ�� B�u�DQFN[#XZRM]Q[#HMUeU�~N]\HKDG[Èu·^OX`lSRYTÔf� FNB�uCUaFSH�dNDQ[e]CB�u�[eÃtdNT�H�BEJN[�L`BEJ)­!FSHKd�DQ[e]6'-"tf

|ÙD�AoRY~NT�L lS[)BPXZdN]QRMdS[e]ÈDGRØU�RMXZXZ[eJtD�pq~N]QDGFN[e]`~NdSRYJ9H)]QBPDQ~SH�TCACFNB�UaFÛFSHMu lS[e[�J(HYU�U�[edNDG[�L
HYu
RC0�U�B�HKTklt^ZDGFN[ n f<; f n f<; f
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});�<=<?>�;�@A;B<�CED8F:@A@A;G@IH$;/@A;�<=<?DKJ�L?MON�P�DQLAR5S g |ÙDCX`~SuvDoFSHe´r[#HZâ�JSH�DQ~N]\HKTÙÆSU�HK~Su·[rf��g |ÙDCX`~SuvDoFSHe´r[#HZâåuv~�d»[�]QJSH�DQ~N]\HKTÙÆSU�HK~Su·[rf��
¶)He^rjOX�BE�YFtDejrX`~SuvD�jNu·FNRY~NT�LkjNdN]GRYlSH�lNTE^rjNX�Hz^`lS[rjNA�[
X+He^`uQHzpq[�TE^+HMuQuv~�XZ[rjORM~N�YFtDejNBPDCB�u�FSH�]aLOTP^+År~N[�uvDGBERMJ �HKl�TE[rjSH�TEXZR±uvDCUW[e]QD\HKBEJ�TE^ª©(dSRrRY]CFSHMUbi�u�{'TP[eDCDQF�[eX/lS[

DQ~N]GJN[�L+RY~NDCDGR��M]aHYuGu�{
°']QRrRKp¨B�u�RYJ�TE^ZdSRruGuvBPlNTE[_BEJZX+H�DQFN[�X+HKDGB�UeuWjOH�JSLZX+HKDGFN[ �X+HKDGB�Ueu'B�u�RYJNTP^¤HÈX�HKDQDG[e]�R�poHK]GlNBEDG]aH�]Q^+U�RMJO´r[�JODGBERYJcu�fn JSLZ^r[eD�LtRY~NlND�B�uCHÈ�MRrRtL)uv[e]G´MHKJtD¹lN~�D�H lSHML�X+HMuvDG[e]eÚtH

dS[e]vpq[�UWD�XZB�uvDQ]G[�uQuWjOlN~�D�H JSH��Y�MBEJN�`ACB pq[rfg F(FNBPDQ[#B�uCACFNBEDG[��ÈB�u�DGFN[#T�HMuvF+RKp!DGFN[#R�´r[e]au·[e[e]eÂ g ACFNBPDQ[
B�u�lNT�HMUbi��ÈB�u�DGFN[#ACH�DaUaFOAoRY]aL`RKp!DGFN[_uvT�He´r[rf � FN[_¶)HYu·DQ[e]

DaH�ir[�u�JNR`FN[e[�Lkf� FN[.­!FNBEJ�[�uv[_UeH�JNJNRYD�FN[eTPd+DQFNBPJNiOBPJN�.DQFcHKDCDQF�[�RtUWDaHe´r[#FSHYuô JNRYDG[�u�f� FN[#XZRY]G[�JN[�UW[�uQuGHK]Q^�HKJt^ODGFNBEJN�`H�dNdS[�HK]\u¹DQR.X`^.XZBPJSLkj
DQFN[#XZRM]Q[#UW[e]QD\HKBEJ�BEDCB�u�DGFSHKDs|}RMJNTE^�HYuQu·[e]QD�H.TEBPXZBED\HKDGBERYJªf
|�u·TE[edNDCACBPDQF+.SHKBPDQF�j�HKJSLZpqRY~NJSLIH�UWRY]Qdcuv[#BEJ+X`^`HK]QX�u�RYJ
HzAßHKitBEJN��ÚS|!LO]aH�JNiIHKJSLILNHKJSUW[�L+HKTET�J�BE�YFtDCACBEDGF Á RY~Nl�Dej

H�JSL�pqRM~NJSLZFN[e]�H.´OBP]Q�MBEJ+BEJ+DQF�[�X�RY]QJ�BEJN��f
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HKDGDQBPDQ~SLO[#]G[�U�RYX�XZ[eJSLO[zLÈB�uCuQUW[edNDQB�U�B�u·X)jrlN~ND�H`uQU�[�dNDQB�U�B�u·X ~NJcLO[e]�U�RMJODG]QRYTÔf Á RY~NlND�BEJ�FNBElNBPDauoHYU�DGBERYJªj
HYu�X�~SUaF+HMuæpÔHKBPDQF¤l�BEJSLNu�BEDef n TPT�DQFN[_lS[�uvD#°VRYdS[�u¹FSHe´r[#lS[e[eJ n DQFN[�B�uvD\u�jNlN~�D¹dS[e]GFSHKdSu�DGFN[È�M]Q[�H�DQ[�u·D
RKp¨DQFN[eX�RYJcU�[#]Q[eX+H�]Qir[�Lmj g V�~SHKJtDQ~NX?JNRYlNB�uæd�]QRtLO[�u·D¹FcHK[�U¹pÔHKl�~NT�HZ­!FN]QB�uvDGB��Of� FN[.]Q~�TE[e]sHYuGuv[e]GDauæpÔHMU�Dau�HMu�DQFN[e^IH�]Q[rÚkDGFN[`uvT�He´r[�FcHYu�DQFN[�]Q[�pqRM]Q[ÈJ�RZRYdNDGBERMJ)lN~ND�DGR¤Lt[eJO^+DGFN[eX
dSHMuQuvBPRYJSH�DQ[eTP^rjOBPJZRY]\LO[e]CDGRÈ[eÃtdN]Q[zuQu}F�B�u�LtB�uQUWRYJtDQ[eJtDef�¸¹[eJSU�[suv~cUbF+H�lSuv~�]aLOBPDQBE[zuCHYu g îkBPlS[e]QDG[rjNí'�rH�TEBPDQ[rj
.N]aH�DQ[e]GJNBEDG[��Oj g |ÓJØÜ�RtL¤Ao[ÈDQ]G~SuvD\�OjmHKJSL¤DGFN[ÈTPBEir[rfCxrBPXZBET�HK]QTP^.A�[#ÄSJSL�dS[eRMdNTE[µHYuGuv[e]GDQBEJ��ZDQRtLNHe^IDQFSH�D
A�RMX+HKJ+B�uCuv~NdS[e]GBERY]CDGR�X�HKJ�j�HKJSL+DQFSH�D�HKTET�X�[eJ+HK]G[#l»RM]QJI[�Åñ~cHKTÙf� FN[.¶)HMuvDG[e].Ý�BPJ¤DG[�UbF�JNB�UeH�TkT�HKJN�M~SHK�M[rjkDQF�[.¶)HK�M~SubÞsLORr[zu¹JNRYD U�RYJSUW[e]QJ+FNBPX+uv[eTåpVACBEDGF¤pÔHYU�D\u�ÚSFN[
LORr[�u�JNRYD#U�HK]Q[.ACF�[eDQFN[�]�H�DGFNBEJ��ZB�uCDQ]G~N[.RY]�J�RYDeÂCFN[_~Suv[zu¹DQ]G~NDQF=H�JSL�pÔHKT�uv[eFNRrRtL)BEJcLOB�uGU�]QBPXZBEJSH�DQ[eTP^Yj
DQR�uv[�]Q´r[�FNB�u�[eJSLNuWf�xrT�He´r[�uCUWRYJSu·B�LO[e]oFNBEX?BEXZXZRM]aH�TÙjrH�JSL�dN]G[�HYUaFIHK�±HKBEJcuvD�FNBEX�BEJI¸¹^�LO[_°'HK]Gikf

|ÙJ�dSH�]aH��Y]aH�dNFSu õ HKJSL$9�Ao[�ÄSJSLZH�XZR±uvD!BEXZdSRM]QDaH�JOD¨uvDaH�DQ[eX�[eJOD�jYH#dN]aHMU�DQB�UeHKTcHYuvdS[�UWD�RKpªDQFN[CpÔHYUWD
DQFcHKD_HKTPT}DG]Q~NDGF×B�u�]Q[eT�HKDQBP´r[rjmHKJSL)BEJ=DQFN[`T�HMuvD#dSH�]aHK�M]aH�dNFØA�[�uv[�[.FNR�A�uQU�[ed�DQB�UWB�uvX@ir[e[�dSu¹DQF�[�XZBPJSL
pq]Q[zuvF�jNACFN[�]Q[�HMu}pÔHKBEDGFILOBE[�u�BPJ+DQFN[#´r[e]G^Zu·TE[e[ed+DGFSHKDCBPDCBEJSLO~cU�[�u�f
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� FN[_UeHK~cuv[ÈR�p!u·RY]G]QR�AäB�u�DGFN[_LO[�u·BE]Q[#R�p'DGFN[.w¹J�[�DGR�DGFN[
¶)HKJt^rjORM]¹R�p!DQF�[È¶)H�JO^`DQR`DQF�[ w�JN[±f � FNB�uCH�T�uvR`B�u�DGFN[

UeH�~Suv[_RKpmã·RK^±fh ~NDCDGFN[_LO[�u·BE]Q[sRKp!RMJN[#DQR�HKJNRMDQFN[e]�B�uCH�TETmRKpou·RY]Q]GR�A#ÚNBEDau
lNBE]GDQF+B�u�Ft~NJN�M[e]ej�HKJSL+BED\uCLO[�HKDGF)uGHKDQBP[eD·^rf� FN[_LO[�u·BE]G[�RKp!DGFN[#XZRYDGF�pqRY]�DQF�[Èu·DaH�]�H�DCTE[�HMuvD�uQHe´r[�u�F�BEX

uQH�DQBP[eD·^rf
¸¹~NJN�M[e]CDQFNRM~�jkwäX�HKJ�jrpqRY]�DQFN[#BEJtÄSJNBEDG[rÂ>lS[_BEJSuGHKDQB�HKlNTP[
[e´r[�J�pqRY]�DQFN[�ÄSJ�BEDQ[±ÚODQFt~SuCH�D � FN[_í'JSLIuvFSH�TEDCDQF�RY~
LO[e´rRY~�]CDQFN[�ÄSJNBPDQ[rj�HKJSL+lS[�U�RYX�[�DQFN[#BPJOÄSJNBPDQ[rfh [#DQF�RY~¤X�RY]Q[��Y]G[e[�LO^�DQFSH�D¹DGFN[_uvFSH�]QimjNXZRY]G[¹pq~NTETmRKp
^r[�HK]GJNBEJN�.DGFSHKJIDQFN[#ACBPJSL+HKXZRMJN�.DQFN[#dNBPJN[�uWf� FN[#A�[�H�]Q^Zd�BETE�M]QBPX/u·DQ]Q~��Y�YTP[�uCRYJ�ÚNDGFN[_uQHKDGB�H�DQ[�L+dNBETP�Y]QBPX

u·DQRMdSu�f� FN[#]QR±HYL¤ACBPJSLNu�~NdNF�BETETÔÂ'H�TET�T�HeA#jSH�TETkJcHKDQ~�]Q[ÈX`~Su·D�lS[
R�´r[e]aUWRYXZ[rfÁ R.DGFNB�uClt^�´tBE]GDQ~N[#RKp � ¸ n � BEJ+DQFt^Nu·[eT pVlS[�pqRM]Q[#ACFNB�UbF

T�HzA HKJcL�JcHKDQ~�]Q[.H�]Q[#lN~NDsuvFcHYLOR�A�u�f
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|ÙD�A�RM~NT�L)lS[�FSH�]aL)DQRILO[�UWB�LO[rjªHKJSL)BED#B�uCpqRY]QDG~NJSH�DQ[eTP^)~NJNJN[�UW[�uQuGHK]Q^I[e´r[eJ)DGR¤LtB�uQUW~SuQuWj¾ACF�[eDQFN[�]

DQF�[ÈLtB�uvDGBEJSUWDQBERMJZRKp¨DQFN[eBP]�HK]GDCB�u�DQF�[ÈU�HK~Su·[rjN]Q[�u·~NTED�jORM]�U�RMJSU�RMXZBED\HKJtD�RKp�DQF�[eBE]CdN]GBE´MHKDG[#d»[zU�~NTEB�HK]GBEDQBP[�u�f� FN[�pÔHMU�D�]Q[eX+H�BEJSu!DQFSH�D¹BPJ¤´tB�U�[±jNHYuCBEJI[e´r[e]G^ODGFNBEJN�_[eT�u·[rjSuvRMXZ[#DQFNBPJN�ru�uQH�DQB�HKDQ[±j»RMDQFN[e]\uæ]G[�pq]Q[zuvF�fn Jt^Û�±HKXZ[)BPJ7ACFNB�UbF9dS[e]vpq[zU�DQBPRYJ(B�uZ[�HMuvBPTE^(H�DQD\HKBEJ�[�LäuvRrRMJ,U�[�HMuv[�uZDGR(HKX`~Su·[rj�HKTEDGFNRY~��YFäBPJ7DGFN[
lS[e�YBPJNJNBPJN��BPDau}pÔHMuQU�BPJSHKDGBERYJ+B�uCuvR`´OBPRYTE[�JOD�f

F(BEDGJN[�uQuCDQF�[ÈDQ]G[eXZ[eJcLORY~SuWjNlN~ND�DQ]\HKJSu·BEDQRM]Q^rjS´rRY�M~N[ÈR�podNBEJN� � dSRMJN�+HKJcL)LOB�H�l»RMTER�f � FNR±uv[.�rH�XZ[�uBEJ+ACFNB�UbF�d»[�]vpq[�U�DGBERMJ�B�u�BEXZdSR±uQuvBPlNTE[sJN[e´r[e]ßU�[�HYu·[#DQR`HKDGDQ]\HYU�D�f� FN[CTE[zuQuvRMJ.RKpSDGFN[�UaFSHKdNDG[e]VB�u>DGFO~SuVHKTPACHe^�u>DQR�]GB�u·[�Ft~NJN�Y]G^�pq]GRYX H¹XZ[�H�TÙj�H�TEACHe^�u>DQRs´OBPRYT�H�DQ[oRYJ�Æïu
R�ACJ¤JSH�DQ~N]G[rf ² [e[ed+RYJÕHYUeÅr~NBE]GBEJN��H.DaHYu·DQ[#pqRY]�ACFSHKD�B�uæJcHKDQ~�]aHKTPTE^Z]G[edN~N�MJSHKJtDeÚmDQFNB�u�B�u�HKJ¤~�JOpÔHKBPTEBEJ��
uvRM~N]aUW[ÈRKp¨dNTE[�HMuv~N]G[rjSHKJcL�BEDCFcHYu�H ]G[�HKT�pq~N]QDGFN[e]�HMLO´MHKJtDaHK�M[rjSBEJ)Lt[�uvDG]QR�^OBPJN�.DQF�[ xñHKJNitFSHK]\HYuWjkACFNB�UaF�j
FNR�A�[�´r[e] g �YRrRtLN�.BEJ.DGFN[eX+u·[eTE´r[zu�je]Q[�T�HKDGBE´r[eTP^�DQR#RMDQFN[e]CxtH�JNitFSHK]\HYu�j�HK]G[¹^r[eD�lSHK]G]QBE[�]au>~NdSRMJZDQFN[�°�HKDQFªÚ
DQF�[e^`HK]G[¹XZRtLtB ÄmUeH�DQBPRYJSu'RKpªDQFN[sí'�YR�jNHKJcL�DQFN[�]Q[�pqRM]Q[�DQFNR±uv[�DQFNBPJN�ru!ACFNB�UaF.lSHK]oBED'pq]QRMX�DQFN[sHKlcuvRYTP~NDQ[±f
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y�R3TQD�U�V�R3<WF:LAX�Y � LA;ZF9[3@A\�]^_ ^`
n uQHKJcH �M[eDauC]QB�L�R�p n JSHKDGRYX`^ � U�RYJ �uGU�BERM~SuvJ�[�uQuWf
°']\HKJSHe^tHKX�HÈ�Y[eD\uæ]GB�LZRKp¨°'FO^�uvBPRYTERM�Y^ �UWRYJSuGU�BERM~SuvJN[zuQu�f

a9bdc Ï9egf$hjiWk a9l Y � a9m k3n�oG\!S ð HKX�HÈHKJcL(�¹BP^tHKX+H��Y[�D¹]GB�LZRKp
í'DQF�B�UeH�TVU�RYJSuGU�BERM~SuvJ�[�uQuWf

°']aH�D·^OFSH�]aH.�Y[eD\uæ]GB�LZRKp�DQF�[ w�lNã·[�UWDQBE´r[±fÁ FSH�]aH�JSH��Y[�Dau�]QB�LZRKp!DGFN[.xr~NlNã·[�U�DGBE´r[rfÁ Ft^tHKJSHÈ�M[eDauC]QB�L�RKp¨DQFN[_í'�YR�f
xtHKX�HYLOFNBm�Y[eD\uæ]GB�LZRKp�DQF�[ x±RY~NT�|ÙXZdS[e]au·RYJSH�TÙf
Ý	��HKX�HñÞ n uQHKJcH�LO[zuvDQ]GR�^Nu�DGFN[_uvDaH�DQB�U lSRtLO^±f

Ý 3 ~�dSHñÞo°']aH�JSHe^tHKX+H.Lt[�uvDG]QR�^Nu�DGFN[_LO^tJSHKXZB�U¹lSRtLO^rf

Û(p ;ZN�F9RqF ß S ð HKX�HÈLO[�u·DQ]GRK^�uCDQFN[#[eXZRMDQBPRYJSuWf
¶¤BP^tHKX+H_LO[�uvDG]QR�^�u�DQFN[#dSHMuQuvBPRYJSuWf

ÝvxtH�JNJSHrÞ Á FcHK]aH�JSHZLO[zuvDQ]GR�^Nu�DGFN[#d»[�]aU�[ed�DQBERMJSu�f
ÝvxñHKJNitFSHK]\HñÞ Á Ft^tHKJSH`LO[�u·DQ]QR�^�u�DQFN[#DG[eJSLO[eJcU�BE[�uWf

Ý���BPJNJSHKJcHKX¤ÞoxtHKX+HMLOFNBªLO[�uvDG]QR�^�u�DQFN[_U�RMJSuQU�BPRY~Su·JN[�uGu�f
¸¹RYX�HK]aL�H T�H � FN[e]QX�B�LORM]CLO[�u·DQ]GRK^�u�DQF�[ÈLtBE�Y[zuvDQBPRYJ�f� FN[#T�HMuvDCRKp¨DQFN[�u·[�pÔHYU�D\u�B�u�DQF�[�RMJN[ÈR�p'ACF�B�UaF¤|oHKX/X�RruvD

U�[e]GDaH�BEJ�f
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LOB�uvDaH�JODCd�]QRru·dS[�U�D�RKp�DQFN[ � [eXZdNTP[�RKp¨¶)HYLO~�]aHOjSD·A�R`í'TE[��YBE[zu}RYJÕH X�HKD�R�p ² ~Su·FSH � �Y]\HYuGu�f� FN[�dS[eJt~NTEDGBEX+H�DQ[CdSH�]aH��Y]aH�dNF¤B�u}BPJODG]QRtLO~SUW[�L�lt^�AßHz^`RKpV]G[edSRru·[rfæ­!^tJNB�U�B�u·X�B�u�H#�Y]G[�HKD�U�~�]Q[¹pqRM]
R�´r[e] � uvDG~SLO^rf� FN[e]G[.B�u#HZ�Y]Q[zHKD_LO[�H�T'RKpæU�^OJ�B�U�B�uvX@BEJ)DGFNB�u�lSRrRYimj>BPJ)RYJN[`dNT�HMU�[`HKJcL×H�JNRYDGFN[e]ef�|ÙD#uvFNRM~NT�L)lS[
]Q[��rHK]\LO[�L
HYu n JN�YR±uvDQ~�]aH h BEDGDQ[e]\u�jVDQR)lN]GBE�YFtDQ[�JØDQFN[$ZmHe´rRY~N]_RKp H)LOB�uGU�RY~N]\uv[ZACF�B�UaFØA�[e]G[�[�T�uv[�DQRrR
uvAo[e[eD�f!|ÓDodN]Q[�´r[eJOD\u}RMJN[�pq]GRYX@u·TERYd�dNBEJN�`R�´r[e]�BPJODGR`uv[eJtDQBPXZ[eJtDaH�TEBEDÔ^rf
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� FN[�ÄS]\uvD�dNTER�´r[e]\u�Æt[e�Y�±ußpq[eD\UbF�DQFN[#FNBP�YFN[�u·DCdN]QB�U�[�uWÚODQF�[
ZSR�Ao[e]CRKp!´tBE]G�YBPJNBED·^.B�u�[zuvDQ[�[eXZ[�L.lO^�DQFN[#dSH�JSLNHK]�f

�¹[e�YTP[�U�DoJNRYDCDGFN[_LNHeACJ � X�[�LOBED\HKDGBERYJª{
í!HK]QTP^ZDQR`lS[�L+HKJSL+[�HK]GTE^ZDGR.]QB�uv[

¶)H�ir[�uCHÈX+HKJ+FN[zHKTEDGFO^�HKJcL�A�[zHKTEDGFO^�HKJcL�ACB�u·[rÂh ~�DCT�HKDG[#DQR.ACH�DaUaFIHKJSL+[�HK]GTE^ZDGR.dN]aHe^h ]QBPJN�ru�F�BEX@HMU�]QR±uQu � FN[ n lO^�uQuWjNDQFN[�^ZuGHz^±f
�¹[e�YTP[�U�DoJNRYDCDGFN[_LNHeACJ � X�[�LOBED\HKDGBERYJª{
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xr[e´r[eJ�HK]Q[_DQFN[#´r[eBPT�u'RKp¨DQFN[_LNH�JSU�BEJ�� � �YBE]GT�BEJ+DQF�[�FcHK]Q[�XR�po| � f
xr[e´r[�J+HK]G[ÈDQF�[�JcHKXZ[�uWjNH�JSL+uv[e´r[eJIH�]Q[#DQFN[#T�HKXZdSu!lS[�uvB�LO[

¸¹[e]ol»[zLkf
xr[�´r[eJZ[e~NJt~SUaFSu}�M~SHK]\L)¸¹[e]oACBEDQFILO]\HeACJ)uvAoRY]\LNu�ÚG�¹R

¶)HKJ+X+He^�U�RYXZ[sJNBE�MF�~�JODGR`¸¹[e]ef
|ÙJI¸¹[e]CACBPJN[ � U�~NdIHK]G[Èu·[e´r[eJ+u·DQ]G[�HKX+u�R�p'DGFN[#lNTERrRtL¤R�pDQFN[.xr[e´r[�J x±dNBE]GBEDau!RKpCÜ�RtLkf
xr[e´r[eJIHK]G[#DQFN[#FN[�HMLNuCRKp � ¸�í h í n x � ACFN[e]G[eRYJ=xrFN[

]QB�LO[eDGF�f� FN[#FN[�HML�RKp¨HKJ n JN�M[eTÙÂVDQFN[#FN[�HML�R�p!HZxtHKBPJOD�Â'DQFN[#FN[zHYL
R�poH.°>Rr[eD�Â}DGFN[#FN[�HML�R�p n J n LO~�TEDQ[�]QRY~cu8F=RYX+H�J�Â'DQFN[
FN[�HMLZRKpoH.¶)H�J¤RKpW�oHKTPRY~N]�Â'DQFN[#FN[�HML�R�p!HZxtHKD·^t]eÂ

HKJcL�DQF�[�F�[�HYL+RKp¨H�îkBPRYJ � xr[e]Gd»[�JOD�fxr[e´r[�JZTE[eDGDQ[e]\u�FSHKDGF)¸¹[�]�FNRMTEBE[zuvDCJSH�XZ[rÚtHKJSL+BEDCB�u

ù r\üts·ü��*
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� FNB�uCB�u�DGFN[.xr[�HKT�~�d»RMJ¤DGFN[ 3 BPJN�.DQFSH�D¹B�u�RYJIDQFN[/.NRY]G[ �ÄSJN�Y[�]¹R�p!| � ÂSHKJcL�BEDCB�u�DQFN[.xr[zHKT�~NdSRYJIDQFN[ � RYX`lSu}R�p

DGFN[eX/ACFNRMX�xrFN[_FSHKDGFIuvT�H�BEJ�f
¸�[e]Q[�B�u�F(B�uGLORYX)f!îk[�D�¸¹BEX�DQFSH�D¹FcHKDQFÕø¹JSLO[�]auvD\HKJSLtBEJN�

U�RM~NJODCDGFN[/�¹~NX`lS[e]�R�p�w�~N]�î�HMLO^kÚNpqRY]CBPDCB�u�DGFN[
�¹~�X�lS[e]!RKp}HKF×RMX+HKJ�ÚSH�JSL¤¸�[e]\�¹~�X�lS[e]!B�un J¤¸�~NJSLO]G[�L+HKJSL+.>B pqD·^�HKJSL)xrBEÃmf
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HKJcL0DQF�B�u.U�RMJNJN[�U�D\uÈDQFN[IUaFSHKd�DQ[e].ACBPDQF7­!FcHKdNDG[e]au$"-9=HKJSL "-,tÚæl�~ND.DQFNB�u B�uÈRYJNTP^
HKJ HKTPTE~Su·BERYJªj¨pqRM]
DQF�[)uv~�lNã·[�U�D.RKp DQFN[IUaFSHKdNDG[e]`B�u�wsø 3 î n ÁCð hCnshCn î>w6�Èj>ACFNR=B�u`U�RMJSU�[eBP´r[�LØHYu.DQF�[�pq[eXZBPJNBEJ�[
U�RM~NJODG[e]QdcHK]QDCR�po| � f� FNB�u!LORr[zu¨J�RYDCH��Y]G[e[C´r[e]Q^_A�[eTPTOACBPDQF`DQFN[�UWRYXZXZRMJÈRM]}RM]QDGFNRtLOR�Ã�DGFN[eRM�YRYJt^.RKp�­!FSHKd�DQ[e]= - MÚOlN~�D
BEDCB�u�DQR.lS[È[�ÃOdNT�HKBPJN[�L�lt^ZDQF�[ÈLtBEDQFt^t]aHKX`lNB�U�JSHKDG~N]Q[#RKp¨DQFN[_UaFSHKdNDG[e]ef

|ÙJ�dcHK]aH��Y]\HKdNF!%$��w,¶ n � B�u�RKpoUWRY~N]\uv[/��í!¶×w_jODQF�[.¶)HYu·DQ[e]CR�p!DQF�[ � [eXZd�TE[rjtîkBElS[e] ó  T9�ACBPTET
[eÃtdNT�H�BEJZX�RruvDCR�p'DGFN[_HKTPTE~Su·BERYJcuæBPJ�DGFNB�uCUaFSH�dNDQ[e]�f

|ÙJØdSHK]\HK�M]aHKd�FSu ô HKJcL '¤DGFN[+H�~NDQFNRM] pq]\HKJNitTE^=B�Lt[eJODGB ÄS[zu F�BEX+u·[eT poACBEDGF
DQFN[ h í n x � ]Q[�pq[e]G]Q[�L
DQR=BEJ
DGFN[+l»RrRMikj�H�JSL0BPJ0DGFN[ n dSRtUeHKTP^Odcuv[rjCH�JSL0BPJ î�| h í 3 î�í�Üs|QxSfo|ÓJ
dSH�]aH��Y]aH�dNF '¤DQFN[IA�RY]\Lg H�JN�Y[�T���X�Hz^+]G[�pq[e]�DQR+FNB�u�XZB�uQu·BERYJªjkH�JSL×DQF�[.A�RY]\L g TEBPRYJ � uv[e]GdS[eJOD\�ZDQR+DQFN[`u·BE�MBET'R�pCFNB�u�HMuQU�[�JSLOBEJ��LO[�U�HKJ9Ý � [eDQF � x±JSHKir[ � u·d»[�]QX+H�DQR-B�RrRYJ(H�JSLÛîk[�R×BPJ0DGFN[ ÷ RtLOB�HMUYj�ACFNB�UbF
TPBEir[ � [eDGFÛBPDauv[�T p�FSHMu DGFN[
uvJcHKir[ � pqRY]GX)f � FN[�DaHÈÄS]au·DCAC]QBEDGDQ[eJ�z � îkBPJN�rH�X � ð RMJNB�H�JSL x±RYTÙfåÞ°'HK]\HK�M]aHKd�F õ [eÃOd�T�HKBPJSu�DGFN[)DQFN[�RYTERM�YB�UeHKT#LtB10�U�~NTED·^
]Q[Wpq[e]Q]G[�L0DGRÛH�lSRK´r[±f � FN[e]G[)B�uZRYJNTP^ÛRMJN[
uv^tX`l»RMTÙjSlN~ND#DQF�B�u�u·^OX`lSRYT'FSHMu�X+HKJt^+JSHKXZ[zu�Â¹R�pCDGFNRru·[�JSH�XZ[�u hCn�hCn î>w6� B�u¹DQF�[�FNRMTEBP[�uvD�fÈ|ÙD�B�u
DQF�[�JcHKXZ[�]G[�pq[e]G]Q[�L�DGR�BPJIîkBElS[e]�îk[e�MB�u�j^ MjG"-"tf

|ÙD¹ACBPTET�lS[ÈJNRMDQB�U�[�L�DGFSHKD�DQF�[�ÄS�M~N]Q[rjSRY] uvBE�MBETÔjNRKp hCn�hCn î>w6�7B�u¹HZu·[�HKTV~NdSRYJ=H.]QBPJN�NjmHKJcL¤DQFNB�u
]QBPJN�.B�u�~�d»RMJ)DQFN[�pqRM]Q[�ÄSJ��Y[e]CR�po| � f � FNB�uæB�LO[eJtDQB Äc[�u>pq~N]QDGFN[e]CDQF�[Èu·^OX`lSRYTmACBEDQF+BPDauv[�T pGf

|ÙDCACBETETmlS[�J�RYDQB�U�[�L�DGFSHKD�DQF�B�uCuv[zHKTÙjt[eÃ�U�[edND!pqRY]�DQFN[_HKlcuv[eJSUW[�R�p!HÈlSRM]aLO[e]�j»B�u�DQFN[sRC0�U�B�H�TVuv[�H�T�RKp
DQF�[ n f<; f n f<; f'­!RMXZdSHK]G[È­!FSH�dNDQ[e]6%Of

|ÙDCB�uCHKT�uvR+uGHKB�L�DGR�lS[_DQFN[_uv[zHKTV~NdSRYJ¤DGFN[ÈDGRYX`lSu}R�p!DQF�[eX/DQFcHKDsuvFN[#FSH�DQF)u·T�H�BEJ�jNDGFSHKD�B�uWjNRKp!DGFN[
¶)HYu·DQ[e]\u�RKp!DGFN[ � [�XZdNTE[±f

|ÙJ¤UWRYJNJN[zU�DQBPRYJ+ACBEDGF¤DQF�[�Jt~NX`lS[e] ó ,Ojmuv[e[_îkBElS[e] ó  #9OjSDQFN[/"&"KJSL n [�DQFt^O]�jNHYuCA�[�TET�HMuæDGFN[È~cuv~SH�T
HK~�DQFNRM]QBEDGBE[�uWf
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|ÓJ+DGFN[�pqRY]Q[zuvD#Ü¹RtL+XZ[eDoDQFN[.xrD\HK� � lS[e[eDGTE[rf g ¸¹RYT�Lk{nF×RM] �uvFNBPd+XZ[r{��_Åñ~�RYDQF)Ü�RtLkf g .NRY]s|�H�X n TPT � Ü¹]G[�HKD�j n TPT �Ü�RrRtLkj n TPT � F(B�uv[±fEfEfPf � FN[�u·DaH�]au�HK]Q[#lN~�D�u·dSHK]GiNu�pq]QRMXDQFN[�pqRM]Q�Y[zuæR�po¶¤^Zu·XZBEDGFSu�fPfEfPf��g �![e]QBPTE^`H�JSL n X�[eJ�j��#uGHKB�L+DQFN[.xrD\HK� � lS[e[eDGTE[rj g HKTPTDQFNB�uCLOR`|}lS[eTPBE[e´r[rjtH�JSL�DGFSHKDsLO[e´rRM~NDQTP^rf��g � FN[eJ¤ACFt^+LOR`^rRY~+JNRMD¹AoRY]\uvFNBPd¤¶¤[&Ie�g\h [�UeH�~Suv[_|!HKX@]Q[zHKTVHKJcL�^rRM~IHK]Q[_RYJNTP^ZBEX�HK�YBPJSHK]G^rf��h ~NDCDQFN[#TP[�He´r[�u}R�p!DQFN[�pqRM]Q[�u·DC]Q~Su·DQTE[zL�ACBPDQF+DQF�[�T�HK~N�MFODG[e]
R�p!DQFN[#ACBPJSLkf

xtHKB�LRF(BEJSL+HKJcLXF=RrRtLkÂ g � F�[e^+JN[eBEDGFN[e]oRKp�DQFN[eX?iOJNR�A
HKJt^ODGFNBEJ��N{��
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xrDef!¸�~NlS[e]QD�H�dNdS[�HK]\u¹DQR.FSHe´r[#lS[e[eJIH`uQHKBPJODCACF�RZuGHzA H.uvDaH���R�poH.X�^�uvDGB�UeH�TNRY]suQHMU�]Q[�LZJSH�DQ~N]G[rf� FN[�xrD\HK� � lS[e[eDGTE[�X�~Su·D>J�RYD'lS[�B�LO[eJtDQBåÄS[�L#ACBEDQF.DGFN[CRYJ�[CBEJZ­!FSH�dNDQ[e]= #'Of!|ÙD'B�u�H X�[e]Q[eTP^¹TPBEDG[e]aH�]Q^DQRM~SUaF�f� FN[�UbFSH�dNDQ[�]�B�u#HZ]Q[�u·RYTP~NDQBPRYJ)RKpßDQFN[`~NJNBP´r[e]au·[ÈBPJODGR � [eDG]aHK�M]aH�XZX+HKDGRYJ�ÚVÜ¹RtL=DQFN[`X+HYUW]QRtU�R±uvX

HKJcL¤DQFN[_XZB�U�]GRtU�Rru·X/lS[e[eDGTE[rf h RYDQFIBEX+H��YBPJN[#DQFN[eX�uv[eTP´r[�u}DGR�[eÃtB�u·DeÚSlSRYDQFàuQHe^ g ^rRM~S�+HKJSL g |·�OjmHKJSL
LOB�uQU�~SuGu�DQFN[�BE]C]Q[�T�HKDGBE´r[�]Q[�H�TEBPDv^±f� FN[�DQFNBPJN�ru!ACFNB�UaF�]G[�HKTPTE^_[eÃOB�uvD�jñDGFN[�DQFNBPJN�ru!ACFNB�UaF.FSHe´r[¹J�R.í'�YR�jNHKJcLZuvdS[�H�i�RMJNTE^.BPJ�DGFN[¹DGFNBE]\L
dS[e]au·RYJ�jS]Q[��rHK]\LZDQFN[�u·[_HYuCBE�YJ�RY]aH�JOD�jNRYJÕHYUeU�RM~NJtDCRKp!DGFN[eBE]ßHYuGuv~NXZd�DQBERMJ+RKp ² JNR�ACTE[zLO�Y[rf



¥R�
crd2fhgHisk �4g

���,2323���,2 ÅS& ��23�
Á RY~Nl�DefÁ RY~�lND¹DGFO^�uv[�T pGfÁ RY~�lND¹[�´r[eJZB pVDGFNRY~ÕLORY~�lNDQ[�u·D¹DGFO^�uv[�T pGfÁ RM~NlNDsHKTPTÙfÁ RM~NlND�[e´r[eJZBåp'DGFNRY~ILORM~NlNDG[�uvDsHKTPTÙf

|ÙD�uv[�[eX+u�u·RYXZ[�DQBEX�[�u'HYuCB p�lS[eJN[�H�DQFÕHKTETªU�RYJcuQU�BPRY~Su�LORY~�lND
DQFN[e]G[#T�He^Zu·RYXZ[ LO[e[edS[�u·D�U�[e]QD\HKBPJOD·^rf!wäitBETETmBED�{�xrT�He^`DQFN[

uvJcHKir[r{� FN[#FNRM]QJIRKp�DQFN[ Á RM~NlND � Ü�RrH�D�lS[#[eÃ�HKTPDQ[�LÁ BE´r[#LO[�[edS[e]ejt[e´r[e]CLt[e[edS[e]ejNBPJODGR.DQFN[ n lt^�uQu}R�po¶¤BEJcLkj
~NJtDQBETmDQFNRM~¤~NJ�[�HK]GDQF+DQFN[�pqR�Ã � ¸ n � fkw�J�jNFNRM~NJSLNuW{ð RMB�UaiNuW{ � HKTETP^ � FNR�{ h ]QBEJ�� � ¸ n � DGR�lSHe^m{� FN[eJ�jNACBPJSLZDQFN[_¶¤RM]QDe{
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� FN[#JO~�X�lS[e] ô  #XZ[�HKJcu¨pÔHKBPTE~N]G[#HKJcL�dSH�BEJ�jSH�JSL�BPDauCuv~�lNã·[�U�DCB�uCH�dNdN]GRYdN]GB�HKDG[eTE^�LORY~Nl�Def� FN[)DQBPDQTP[¤RKp_DGFN[=UbFcHKdNDG[e]ZB�u`l»RM]Q]GRKAo[�L0pq]QRMX DGFN[)FN[�H�TEDQF � �MBE´tBEJN�
H�JSL0pÔHYuGU�BEJcHKDQBPJN� uvdSRY]GD+RKppqR�Ã � Ft~NJODGBEJN��jOACFNB�UbF+.N]aH�DQ[e]�°V[e]aLO~�]aHKlSR.pqRYTPTER�A�[�L`BEJ+FNB�u�^rRM~NDQFªf� FNB�u.UaFSH�dNDQ[e]µuvFNRM~NT�L
lS[Z]Q[�HMLØBEJ U�RYJ�JN[�U�DGBERYJàACBEDQF g � FN[)xrRYT�LOBE[e]µHKJSL
DQFN[�¸¹~NJSUaFOlcHYUaiN�+RKp

ACFNB�UbF+BEDoB�u�BPJ¤u·RYXZ[ uvRY]GD�H�J¤[ed�BEDQRMXZ[rf
|ÙDau�XZ[�H�JNBEJN��B�uÈu·~>0�U�BE[eJtDQTP^IU�TE[�H�]ej�lN~ND#BPJ×dSH�]aH��Y]aH�dNFSu$'+HKJSL õ BED#ACBETPT'lS[ZJNRMDQB�UW[�L¤DQFSH�DÈDGFN[

B�Lt[eJODGB ÄmU�HKDQBPRYJ+RKp¨DQFN[`xrRYT�LOBE[e]CACBPDQFIDQFN[µ¸¹~NJSUaFOlcHYUai�FSHMu¹]Q[zHYUaFN[�L+uv~SUaF)H.dNBPDaUaF�DGFSHKD�DQF�[.uv^tX`l»RMT�u
HK]G[¹BPJODG[e]aUaFSH�JN�Y[�Lmjñ[�JODGFO~Su·B�HMuvXylS[eBPJN�È]G[edN]G[�uv[eJtDQ[zL.HYu}DGFN[suvBEJt~NRM~Su�u·JSHKir[rjtuGU�[edNDGB�U�B�uvX�HMu}DGFN[�Ü�R±HKD
RKpßDQFN[+xtH�lNlSHKDGF�fI|ÓJ=RYDGFN[e]#A�RM]aLNuWj'H+uvD\HKDG[ZB�u�]Q[zHYUaFN[�L¤BEJ=ACFNB�UbFàLO[�u·DQ]Q~cU�DQBPRYJ=B�u#HYu�X`~SUbF`ã·R�^=HYu
U�]G[�HKDGBERYJªfCÝv­!RYX�dSHK]G[ ­!FcHKdNDG[e] ó 'tf Þh [e^rRYJcL�DQFSH�D¹B�uCH�u·DQBPTET�Lt[e[edS[e]�uvD\HKDG[�R�p!XZBPJSLkjrACFNB�UaF+B�u � ¸ n � f
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.NRM~N]auGU�RY]G[ÈH�JSL�[�TE[e´r[eJ`lSRrRYi�u¹AC]QRMDQ[µ|bÚtBEJ+[�HMUbFILOB�L�|
[eÃtdSRY~NJcL � ¸sí7Ü 3 í n � F9w 3 ² pq~�TETE^±j±pq]GRYX � F�[

lS[e�MBEJNJ�BEJN�.[e´r[�J�~�JODGR � FN[_í¨JcL�DQF�[e]Q[eR�pGf� FN[eJÕHKDCT�HMuvDsUeHKX�[�U�[�]QDaH�BEJ+XZ[eJ�~NJODGR.XZ[rjtuQHe^tBEJN��Â
w,¶)HMuvDQ[�]e{oí¨ÃtdSRY~NJcL�DQF�RY~ � ¸sí*Ü 3 í n � F7w 3 ²

~NJtDQR.~SuWjkw ¶)HYuvDG[e]e{n JSL+|!FN[eT�LZX`^.dS[�HYU�[±f
w �Y[eJ�[e]aH�DQBERMJ+RKp!�MRruQu·BEdS[e]\u�{!ACFNRZu·FSHKTPTVLO[eTPBE´r[e]!^rRY~

pq]QRMX@DQFN[rF=]aHKDGF+DQFSH�D¹B�u}pÔHKTETP[eJZ~NdSRMJ)^rRY~hI
w h HKlNlNTP[e]auWjN°']aH�DQDGTE[e]\u�j � HKTEir[�]au�j�îkRtÅñ~cHYU�BPRY~Su�w�JN[zu�j� HKDQTP[e]auWjk­!FN[eAo[e]au�R�p!DQFN[ 3 [�L 3 H��.DQFSH�D¹BPJ>ZmH�XZ[eDQFn dNB�u�DGFN[ 3 [�Lt[e[eXZ[e]!DGRÈpq~N]Q^rjNTP[�HK]GJZÄS]au·DCACFSHKD�B�u
F×RM]Qim{!HKJSL � ¸�í*Ü 3 í n � F9w 3 ² B�u�J�RYDsuvR.pÔHK]

lS[e^rRMJSLk{
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ô "¹B�u h �ÈjeDGFN[CJO~�X�lS[e]mRKpmDQFN[�x±RYJ�jOwsu·BE]QB�u � n dNB�u�j�DQFN[ 3 [�LO[e[�XZ[e]ejWACBEDGFÈACFNRMXyDQF�[�¶)HYuvDG[e]oÝ�.N]aHtf

°>fåÞCB�Lt[eJODGB ÄS[zuæFNBPX+uv[�T pGf�FN[`dS[e]QXZBPDauCFNBEX�uv[eTåp>pqRM]ÈHZXZRMXZ[eJtD�DGFN[�d�TE[�HMuv~N]G[.RKp�pq[�[eTEBPJN��F�B�u�A�RM~NJSLNuWÚ
HKJcLkjNDQ~N]GJNBEJ���~NdSRMJ¤FNB�u��Y[eJN[�]aHKDGBERMJ�jN�YRM]Q[�uCBEDCACBPDQF+FNB�u�F�RY]QJcu�f� FN[CpqRY~N]\uQU�RM]Q[ � HKJSL � [eTP[e´r[eJ`lSRrRYi�u�LOR_JNRYD�jOA�[CDGFNBEJ�ikjr]Q[Wpq[e]'DQR_DQFN[�JNBPJN[eD·^ � RYJ�[�UbFSH�dNDQ[�]au'RKpªDQFNB�uTEBPDQDGTE[ÈX�HYuvDG[e]Qd�BE[�U�[±jNRY]#[e´r[eJ)DGR�DGFN[.Jt~NXZ[e]GRY~Su¹´rRMTE~NX�[�u�FN[`FSHYu�dS[eJNJN[zLkj�lN~ND#]aH�DQFN[e]#DGR�DGFN[ÈpÔHYUWD
DQFcHKD6,> #B�u�DQF�[�Jt~NX`lS[e]!RKp n X�[eJ�jrBEXZd�TE^tBEJN��DGFN[_U�RYX�dNTE[eDG[eJN[�uGu}R�p'FNB�u�A�RM]Qimf

|ÙJ×DGFN[.T�HMuvD#dSHK]\HK�M]aHKd�F0B�u�H�dcHK]aH�JNRYX�HYuvB�HOf g � R)UaFN[eA,DGFN[.]Q[�L)]aH��r�+B�u#HZdNFN]aHMuv[.pqRY]#DQR+D\HKTEi
HKBPXZTE[zuQuvTP^_HKJSL�dS[e]\uvB�uvDQ[�JODGTE^rjYACF�BETE[�BED!B�u}JNRMDQRY]GBERM~Su}DGFSHKDßH�]Q[zL�U�TPRYDGFZACBETPTN[eÃ�U�BEDG[CDQFN[�]aH��Y[�R�p�H�lN~NTPTÙf
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w�JSU�[#]QRM~NJSL�DGFN[#XZ[�HMLOR�A#f h ]QRMDQFN[�]ejNLtRr[�uæDGFN[#FSHCB�[eT
DvACBP�`LOBEd�I� ACB�U�[#]QRM~NJSL�DGFN[#RY]\UbFSH�]aLkf h ]GRYDGFN[e]ej�LORr[�u¹DGFN[#FSHCB�[eT
DvACBP�`LOBEd�I� FN]QB�U�[�]GRY~NJSL+DQFN[#dSHMLNLORtUaikjm¸¹BP�YFNTP^rjrTER�ACTE^rjtACBETP^rjOFNRMTE^rj

LOBPd�jNLtBEd�jSLOBPd�{� F�[eJ¤JN[�BE�YF�[�LZDQFN[#FNRM]auv[#BPJ�DGFN[#dSHYL�LORtUbiª©9H�JSL�TPRN{
BPDau�ACBPJN�ruWf

.cRM]CACFNRru·R�ÄSJSLt[eDQF+DQF�[ xñ° 3 |���ÜälS[eJ�[�HKDGF�DGFN[#[�HK]GDQF
X+HKir[eDGF�DGFN[#DQ]G[�HYLO[�]au � RKp � [�H�]QDQFIDQR�U�RY~�]auv[#DGFN[#FN[�He´r[eJSuWf� FNB�u¹xñ° 3 |���ÜäB�u�DQFN]G[e[�pqRMT�LkÚtRKp!AßHKDQ[�]ejOl�~ND�H�T�u·R�R�p!u·DQ[e[eTÔj

HKJSL+RKp!DGFN[_uv[�HMuvRMJSu�fn T�uvR.DGFNB�uC° n Á�Á w#­ ² B�u�DGFN[ � R±HYL+DQFSH�D¹FSH�DQF+DQF�[
ã·[�A�[eTml»[�DvAo[e[eJ+FNB�u�[e^r[�u
© n ~NX�¶)H�JNBV°'HYLtXZ[eJ

¸¹~NXÕ{�Ý ² [e[�dZ~Su�pq]QRYX í¨´tBETÔ{ Þ
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n LOR�A�uv[�].B�u�RMJN[+ACFNR)dN]\HYU�DGB�uv[zuÈLOBP´OBPJSHKDGBERYJªj>~Su·~SHKTPTE^=ACBEDQF
DGFN[ZRYlNã·[zU�DÈR�p¹ÄSJcLOBEJN�IACH�DQ[e].RM]

XZBPJN[e]aH�T�uWjñlt^ZXZ[zHKJSu!RKp!DGFN[#´OBPlN]aH�DQBERMJSu�RKp¨H.FSHCBe[�T�DvACBP�Nf� FN[#XZ[�HMLOR�A7]G[edN]Q[zuv[eJtDau!DQFN[4ZSR�A�[�]CRKp!TPB pq[rÚrDQF�[�RM]aUaFSHK]\L�BPDau}pq]Q~�BEDef� FN[#dSHYL�LORtUbimjNlS[eBEJ��.]Q[�u·[e]Q´r[�LÈpqRY]�H�JNBEX�HKT�uWjr]Q[edN]G[�uv[�JOD\u}TEBåpq[�BED\uv[eTåpGf � FSH�DCB�u�DGR`uQHe^rjODGFN[_uv[�UW]Q[eD
uvd�]QBEJ��×R�p�TPB pq[ZB�uµpqRM~NJSL0BPJ
DQFN[+dNT�HYU�[ZR�p#TEBåpq[rj'ACBEDGF
DQFN[+]Q[zuv~NTPD.DQFSH�D�DGFN[+FNRY]\uv[rj�ACF�R×]G[edN]Q[zuv[eJtDau
RY]\LOBEJcHK]Q^�HKJNBPX+HKTmTEB pq[±jOlS[�U�RMXZ[�u}DGFN[_LOBE´tBEJ�[�FNRY]\uv[_°>[e�±HYu·~Su�f

|ÙJ.dSHK]\HK�Y]\HKdNF+'�A�[�u·[e[�DQFNB�u'uvdN]GBEJN�#B�LO[eJtDQB Äc[�LÈACBEDGF.DQFN[�dNFSH�TETE~cu�jKpqRM]}BPD!B�u>JNRMD!RYJNTP^`H�u·RY~N]\U�[�RKp
ACH�DQ[e]�j»l�~ND�FNBP�YFNTP^Z[eT�HMuvDGB�UYjSACFNBETP[#DQFN[_]Q[�pq[e]G[eJSU�[#DGRZDQFN[µuv[�HMuvRMJSu#HKTETP~SLO[�uCDQR`DQF�[ÈA�[�TET � itJNR�ACJ¤TEBPJN[�uRKp¨DQFN[#T�H�DQ[#îkRM]aL � [eJNJt^Nu·RYJ�Â

g |ÙJ.DQFN[�u·dN]QBPJN�_H¹TEBP´r[eTEBP[e]�BE]GB�uVUbFcHKJN�M[�u>RYJ`DQF�[ClN~N]QJ�B�uvF�[�L.LOR�´r[rjr|ÙJ.DQF�[�xrdN]QBPJN�#H�^rRY~�JN�
X+HKJªÆ�u¨pÔH�JSU�^ZTPBE�MFODGTE^`DQ~N]GJSuæDGR.DQFNRM~N�YFtDauCRKp¨TER�´r[rf��

7tîkRtUaiNu·TE[e^�¸�HKTPTÙf
|ÙJZdSHK]\HK�M]aHKd�F õ DQF�[�dNT�HMU�[�R�p'TPB pq[rjrDQF�[�~NJNBP´r[e]au·[¹R�p�HKJNBPX+HKTªuvRY~�T�u�jtB�u!B�LO[eJtDQBåÄS[�L.ACBEDGFZDQFN[#DGRrHYLmj

ACFNB�UbF
g ø¹�MTE^+H�JSL�´r[eJ�RYXZRM~Su�j
F×[zHK]auC^r[eDßHÈdN]Q[�UWBERY~cu>ã·[eA�[eTmBEJ+FNB�u�FN[�HYL��

7 3 RMXZ[eRµHKJSL+«Y~NTEBP[eD
DQF�B�u¾ã·[�A�[eTNlS[eBPJN�ÈDGFN[#LOBP´OBPJN[suvdSH�]Qi`BEJ`X+HKJ�jtH�JSLZBEJSLO[�[�L BPJZH�TETmDQFSH�D g TPBE´r[�u!H�JSL�XZR�´r[�u'H�JSLZFSHYu!BED\u
lS[eBEJ��r�Of2��RYDQ[sDQFNB�u}dNFN]\HYu·[rjNACFNB�UaF`B�u}F�BE�YF�TE^�uvBE�MJNB Ä»UeHKJtDeÚtDQFN[�AoRY]\L g TEBP´r[�uQ��[eÃ�U�TE~cLOBEJN�#DGFN[�XZBPJN[e]aH�T
itBEJN�±LORYX)jMDQFN[CAoRY]aL g X�RK´r[zuQ�CDQFN[�´r[e�Y[�DaHKl�TE[�itBEJ��rLORMX)jrHKJcL DGFN[CdNFN]\HYuv[ g FcHYu}BPDau>lS[eBPJN�r�#DQFN[CTPR�A�[e]
HKJ�BEX+H�T�u�jtBEJSUWTE~SLOBPJN�ÈAoRYX+H�J�f� FNB�u g DQR±HYLN�#H�JSL g ã·[eAo[eT���HK]G[}pq~N]GDQFN[�]>B�LO[eJtDQB Äc[�L�ACBEDQF.DGFN[CîkRMDQ~Su!H�JSL¹ã·[eA�[�TrRKpmDQFN[oA�[eTPT � iOJ�RKACJh ~SLNLtFNB�u·DZdNFN]\HYuv[=H�JSL(DQFNB�uZuv[e[�X+u DGR
uv~��Y�Y[zuvD+DQFSH�D+DQFNB�u g DGRrHYL��0B�u`DQFN[ ð RMJNBÙÚ�DGFN[=uv~��Y�Y[zuvDQBPRYJ
B�u�pq~�]QDQF�[e].u·DQ]Q[�JN�YDGFN[eJN[�LØlt^×DGFN[IU�RYJcU�TE~SLtBEJN�)dNF�]aHYu·[+BEJØlN]\HYUair[eDauWj g ² [e[ed
~Su�pq]GRYX5[�´OBPT��Oj�uvBPJSU�[rj
HKTPDQFNRM~N�YFIBEDCB�u�DQFN[#dNT�HYU�[#RKp�TEBåpq[rjODGFN[#XZ[�H�JSu}R�p!�Y]\HYU�[rjtBEDCX+He^`lS[�]G~NBEJ�RY~SuWf
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.>BåpqDQ[e[�J�pq[eTETPR�A � U�]\HzpqD\uvXZ[eJ`RY~�DCRKp!AoRY]Qim{� FN]G[e[_¶)HYuvDG[e]s¶)HYuvRMJSuCRY~ND�RKp�A�RM]Qim{n TETSDQF�[�uv[_uQH�D¹RMJ¤DGFN[eBE]CFcHK~NJSUaFN[�u�AßHKBPDQBEJ�� � FN[ 3 [edSRM]QD

R�p!DQF�[ x±RYã·RY~N]GJN[e]�ÚOpqRY] � ¸�íàF7w 3 Á ACHMu�TERru·Def� F�B�uCB�u�DQF�[ 3 [edSRY]GDCRKp!DGFN[.xrRYã·RM~N]QJN[�]au�Â � ¸�íàF7w 3 Á
AßHYu�î>w\�#í2���WÚSHKJSL+BED\u�JO~NX`lS[e]!B�u n JI¸¹~�JSLO]Q[zL�H�JSL

í'TE[�´r[eJ�f� FN[�J¤uGHKB�L�[�HMUbF n ¶×w4�{��ÚOpqRM]CBED\u�JO~NX`lS[e]�B�u n JI¸¹~NJSLt]Q[�L
HKJcL¤í'TE[e´r[�J�f

í!HYUaF+DQRrRMi�DGFN[ � ]GR�A�[eTkpq]GRYX/FNB�uCî n °2��´ajNACFNRru·[ÈJt~NX`l»[�]
B�u n �ä¸¹~NJSLt]Q[�L+HKJcL¤í'TE[e´r[�J�f

í!HYUaFIUeHKTPTE[�L`XZRY]G[eR�´r[e]!RYJ¤DGFN[.Ü�RtLNLO[�uGu4��|�� n ��µ·jOpqRY]
¸�[e]CJO~�X�lS[e]!B�u n J¤¸�~NJSLO]G[�L+HKJSLIí¨TP[e´r[eJ�fð [eDCACBEDGF¤H�TETmDQFNB�u�A�[eJtD � FN[rF×RM]QiIHeAC]Q^mÚñpqRM] � ¸�í
F7w 3 Á w6. � ¸�í î n F |Qx Àndni^krè(g f
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¶)HYu·DQ[e] � ¶)HMuvRYJ
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DQF�B�u�dNT�HYU�[#H�]Q[�pq[eXZBPJNBEJ�[rjYlN~ND8~`B�uCHKT�uvR`H.JO~�X�lS[e]!RKpoxtH�X+HYLOF�BVHKJSLZX`^Nu·DQB�UWB�uvXIjrH�JSLZDQFN[_LORtU�DG]QBPJN[
B�u'DGFN[e]Q[WpqRY]Q[�DQFcHKDC¶)H��YB�UbimjYBEJ`DQFcHKD�F�BE�YF�[�uvDouv[�JSuv[�[�ÃOdNT�HKBPJN[�LÈBEJ`DQF�[ h RrRMi�R�pVDQFN[sî�HeA#jOB�u'DGFN[¹DG]Q~N[�]
ir[e^rf
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dN]GBEJtDQ[�Lmf� Ft~Su�AC]QRMDQ[µ|bj�uvBPJSU�[#X�^Zw�JN[_îkR�´r[#ACHMuæDGRY]QJZpq]GRYX/XZ[±f
|�U�HKJNJNRMD¹AoRY]GikÂ!|oUeHKJNJ�RYD�DQFNBPJNikÂ�|�u·[e[ei+LOB�uvDG]aHYUWDQBERMJ
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|}X`~SuvD!FSHe´r[#XZRMJN[e^`DQR.�Y[�D¹DGR n XZ[e]GB�UeHtf

w,¶)H��Y[r{�xñHK�Y[±{æÜsHK~��Y[ÈDGFO^UFØH��Y[rjNRM]¹BPJ�DGFN[_°'HK�M[#RKp� FNBPJN[ n �Y[#B�u�AC]GBEDGDQ[eJ 3 HK�Y[±{
wäX`^`LNH�]QTEBPJN�N{2F=[Èu·FNRY~�T�LZJNRYD�FSHe´r[_uvdS[eJtD=�¹BEJ�[eD·^
°VRY~NJSL�uæBPJ�DGFSHKD � FN]G[e[rF×[e[�iNu!BEJI°'HK]GB�uW{EfEfPf xrT�HYu·FZDQFN[h ]Q[�H�iNu!RYJIDQFNBPJN[_HK]QX?ACBEDQFIH.dSRYTE[ � H�ÃO[r{
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­!FSH�dNDQ[e]\u5"&9Oj�"-,tj ó ,Of� FN[ g LO]GRrRYdNBPJN�+u·~NJ>ZSR�A�[�]a�.B�u�DQF�[�F�[�HK]GDejNACFNB�UbFZJ�[e[�LNuCDQFN[_LOBP´OBPJN[�TPBE�YFtDef

xrBEJcU�[4«YBP´MHKDQX�H¹ACHMu�uv[�dSHK]\HKDQ[zL pq]QRMX/°'H�]aH�X+HKDGX+HOjrHMu}BPJ�dSH�]aH��Y]aH�dNF+"OjtJNRYDoRYJNTP^�B�u¨DGFN[ Á BE´tBEJN[
ø¹JNBPD·^.LO[�u·DQ]GRK^r[zL�lN~ND Á HYH�DQF�jNBPJSuvDG[�HYL.RKp�lS[eBEJN�_DQFN[#­!FNBPT�L�R�p!­!FNRYitX+HKF�HKJSL h BPJSHKFªjOlS[�U�RMXZ[�u>DGFN[n lt^NuGu�jSH�JSL�DGFN[:V¹TPBEdNF�RYDQFIH�]QB�u·[rf � FN[ÈRMJNTE^+u·[eJSu·[�ACF�B�UaF¤H�lNB�Lt[�uæB�u�DQFSH�D¹R�p!TER±uQuWjSHKJSL+DQFN[µU�]aHe´tBEJN�
DQR+]G[eDQ]GBE[e´r[#BED�f#|ÙJ)dSHK]\HK�Y]\HKdNF %�BED�B�u�uv[�[eJ)DQFSH�D�DQF�B�u¹B�u¹BEXZdSR±uQuvBPlNTE[±j»R�ACBEJ��)Ý�dSH�]aH��Y]aH�dNF ó Þ¹DGRZFNB�u
JNRMDÈFSHe´tBEJN�+X+HMLO[.dN]QRMdS[e].H�]Q]aH�JN�Y[�XZ[eJtDau¹DGR¤]Q[zU�R�´r[e]¹DGFN[ZRM]QBE�MBEJSH�T!d»R±uvBPDQBERMJØdN]G[e´OBPRY~Su�DGR�X�HKitBEJN�
DQF�[ÈLtBE´tB�uvBPRYJSuWf

|ÙJZdSHK]\HK�M]aHKd�F ô BEDoB�uCu·FNR�ACJ�DGFSHKDCDGFNB�u!B�u�lS[�UeH�~Suv[sRKp¨HKTETPR�ACBEJN�_[eJYã·R�^OX�[eJOD�DQR`UeH�~Suv[�pqRY]G�Y[eD·pq~NT �JN[�uGu�RKpCDGFN[.]Q[zHKTETP^+BEXZdSRY]GDaH�JOD�DGFNBEJ��Nf � FNR±uv[ZACF�R¤H�TETPRKA,DGFN[eX+u·[eTE´r[�u�DGR+ACHKTPTER�A,BEJØxtH�X+HYLtFNB!HK]G[
uvRM]Q]G^�pqRM]CBED�HepqDQ[e]GACHK]\LNu�f� FN[#T�HMuvD�dSHK]\HK�Y]\HKdNF)BPJSLOB�UeHKDG[�u}DGFN[#dN]Q[�U�HK~NDGBERYJcuæDGR.l»[_DaH�ir[eJZDQR�He´rRYB�L�DGFNB�uWf� FN[ZJt~NX`l»[�]r, ò B�u�DGFN[`T�HYu·DÈdSH�]aH��Y]aH�dNF
B�u#JNRYD_XZ[e]Q[�TE^ZpÔHYU�D�j>lN~�D.uv^tX`l»RMTEB�uvX)Ú^, ò lS[eBPJN�¤DGFN[
Jt~NX�lS[e]CR�p � B�HMLNLOBÔjkDQFN[Zx±DaHK]�jkTERrRMir[�L)HKD#BPJ)BEDau�[eÃORMDQ[e]GB�U#uv[�JSuv[rjªHYu#HZJSHKir[�L+A�RMX+HKJ�jmdNT�He^tBEJN�Zlt^
H`uvDQ]G[�HKXÕjNuv~�]Q]QRM~NJSLO[zL�lt^ZlNBE]\LNu�HKJSL+lN~NDQDG[e]�ZcBE[�uWf � FN[ÈdSRYTP[ � HKÃt[�B�uæ]G[�U�RMXZXZ[WJSLO[�L.BEJSu·DQ[�HMLZRKp!DGFN[~Su·~SHKT�]\HCBeRM]ejSHYuCHÈX�RY]Q[�´tBE�YRM]QRM~SuæAo[�HKdSRMJ�fæw�JN[ UeHKJNJ�RYDClS[#DQRrR�uv[e´r[e]G[¹BPJ+UaFN[�UaiOBPJN�_HKJt^�pÔHKTPDQ[e]GBEJN�
BEJ+DGFN[#A�RY]GikjSH�JO^�LOBE�M]Q[�uGuvBERMJZpq]QRYX?DQFN[_°'H�DQF�f
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¸¹RYTP^rjOFNRMTE^rjNF�RYTE^±jO~NJtDQRU.>BE´r[ ¸¹~NJSLO]G[�LZH�JSL(.>BåpqD·^R.>BP´r[
DQBEX�[�u}FNRMTE^ZlS[.wsø 3 î n ÁCð RKp�DQFN[.x � n43 xS{

¸¹RYTP^rjOFNRMTE^rjNF�RYTE^±jO~NJtDQR+w�JN[_¸¹~NJSLO]G[�L+HKJSLS.>BåpqD·^�xrBPÃ
DQBPXZ[�u'FNRYTP^+l»[.wsø 3 î n Áæð DGFSHKD�]QB�LO[eDGF�~�d»RMJ � ¸�íh í n x � {
¸¹RMTE^rjtFNRYTP^rjNFNRYTP^rjO~�JODGR�DGFN[/�¹~NX`l»[�]}R�p � BPXZ[�u
�¹[�U�[�uGuQH�]Q^+H�JSL n dNdN]GRYdN]GB�HKDG[#l»[`wsø 3 î n Áæð
|·uvB�u�BEJI¸¹[e]�¶¤BPTETEBPRYJSu � R�p � �sHKXZ[�uWj n TPT � ¶¤RYDQF�[e]ejÜ�[eJN[eDG]QBPÃ � ¶¤[e]Q[�DQ]QBPÃk{ð [�DCFNRYTPBE[e]oDQFSH�J)HKTPT � FN[�u·[�DGR.XZ[�B�uCî n ð î n ¸ÈjOJ�BE�YFtD

HKJSLILO[�HKDGF�ÚOpqRY]�¸�[e]�LOR`|}l�T�HYu·dNFN[eX�[#HKTPBEir[�DGFN[�ÄSJNBEDG[
H�JSL�DGFN[ � FN[_|ÓJtÄSJNBEDG[rf

xrR.AC]QRMDQ[ÈJ�RYD6. 3¹n � í 3 °}í 3 Á ø 3�n�h w_jOlN~�D¹DGFN[
|ÙXZdI­!]QR�ACTE[e^�BEJ+FNB�u\�sHKXZ[rf

.NRM]æpqRM]Q�Y[�]Q^ZTP[eD�FNBPX@uv~*�k[�]�°>[eJSH�T'xr[e]Q´tBEDG~SLO[¹pqRM]�x±[e´r[eJð [zHK]auWÚNRY]�H�D¹TP[�HYu·DCTE[eDoFNBEX@LtRZ°']aH�JSHe^tHKX+H_HKTPT�DQFN[
ACHe^ZFNRMXZ[�© FNRYXZ[&I.JSHe^k{!lN~NDCDGR�DGFN[#FNRY~cuv[#RKp!DGFN[

FSH�]QTPRYDCACFNRMXìF�[�TPR�´r[eDQFZJ�RYDef2.NRM]¹BPDCB�uCî n ð î n ¸7DGFSHKD
FN[#TER�´r[eDQFªfEfEfPfEfPf fPfåfEfåfEfåfEfåfPfEfåfEfåfEfåfPf fPfåfEfEfåfPf fPfåfEfåf

n JSLZ^r[eDoACFNR`iOJNR�Ao[eDQF+ACFNB�UbF+B�u¹­!]GR�ACTE[e^rj�HKJSL+ACFNB�UaFZB�u
. 3�n � í 3 °!í 3 Á ø 3�n�h wrI
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pqRY]�DQFN[�¶)HMuvDQ[�]'RKpªDQFN[ � [eX�dNTE[!B�uVBEJtDQ[e]G[�uvDG[�L�BPJ.¶)HKTPiO~�DQF�jrHMu!¶)HKTEit~NDGF.B�u�BEJ h BEJcHKF�ÚrH�T�u·R g ¶)HKTPiO~NDGF
B�uVBEJ ² [�DQFN[e]�jrHKJcL ² [eDGFN[e]'BPJ`¶)HKTEit~NDGFS�OÚtHKJcLkjrDQR#DQFN[s|ÙdSuvB�uQu·BEX`~Su�jMLOB�uGuvRMTE~NDGBERYJ`BEJ.DGFN[ClSRtLO^`RKpj��~NBED
HKJcL¤HÈ´tB�uvBPDCDQR`H.lN]QRMDQFN[�T�X+He^�lS[#B�LO[�JODGB�UeH�TÙf
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Á BE]GDCB�u�X+H�DQDG[e]�BPJ�DGFN[#AC]QRMJN�ZdNT�HYU�[rf� F�RY~N�MFOD�B�u�XZBPJSL�BPJ�DGFN[#AC]QRMJN��d�T�HYUW[rf
¶)H�DQDQ[�]CB�u�XZBPJSLkÚNu·R.DQFNRM~N�YFtD�B�uCLOBP]QDef� FO~Su�HK]G�Y~N[zL�FN[rjtDQFN[rF(B�uv[.w�JN[rjNJNRMDCXZBEJSLrpq~NTkDGFSHKD�H�TET

dNT�HMU�[#B�u�AC]QRMJN�Nf
.NRY]CJNRMD¹~�JODGBETkDGFN[_°!î n ­oíÛB�u�d»[�]vpq[�U�DG[�L�lt^+H � uGHKBEDGF

F�[È°!î n ­oí � f� FN[ 3 Rru·[È~NJSUW]Q~SU�BåÄS[�LZLt]QRYd�d»[�DQF¤BPDau�dS[eD\HKT�uWÚNACBEDGFNRY~ND
DQFN[ 3 Rruv[_DQFN[.­!]GRruQuCB�uCH`LO]G^+uvDGB�Uaikf

F=RY]\uvFNBPd¤DQF�[eJ+DQFN[ 3 Rruv^I­!]QRruGu�jmHKJSL+DQFN[_¶¤^�uvDG[e]Q^`RKp� AoR � BEJ � w�JN[rfn JSLZA�RM]auvF�BEdI¸¹BEX�DQFcHKDsuvA�RM]Q[#lt^+¸¹B�u�F�RYTE^ � DGFSHKD#w�JN[
uvF�RY~NT�L�JNRMDCl»[`w�JN[#[eÃNUW[edND�BPJIuvR.pÔHK]�HYuCBEDCB�u � A�R�f
|�H�X@�YT�HMLZDQFSH�D�î n ð î n ¸9B�uCHzpÔH�]eÚSJNR�LORY~Nl�D�U�TPRY~SL�u

TPRK´r[±f
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� FN[.DQBPDQTP[ÈRKpoDGFN[`UbFcHKdNDG[e]�u·~N�Y�M[�uvD#DGFN[.D·A�RZBPJ)RYJN[rjªuvBEJcU�[ÈDGFN[.RY]GJNBEDGFNRY]GFO^tJSUaFO~Su�B�uCl»RMDQF=lNBE]\L

HKJcL�lS[�HYu·DeÚSBEDoB�u�HKT�u·R`HKJ n ~SuvDG]aH�TEB�H�JIHKJNBPX+HKTÔjOTEBPir[�î�He^tT�H�F¤FN[e]\uv[eTåpGjNH�JSL�AßHYu�LORY~Nl�DQTE[zuQu�UbFNR±uv[eJZpqRM]
DQF�B�u�]Q[zHYuvRMJ�f� FNB�uCUaFSH�dNDQ[e]CB�uCHKJÕHKdSRYTPRY�Y^+pqRY]CDGFN[#~NJNBE´r[�]auv[±f

°'HK]\HK�M]aHKd�FSuK � %.]Q[edS[�H�D¹DGFN[�pÔHKXZBPTEB�H�]oHK]Q�M~NXZ[eJtDauoHK�±HKBEJcuvD�]G[�HYu·RYJ¤BPJ+HKJI[edNBP�Y]aH�XZX+H�DQB�U}pqRM]QX)f°'HK]\HK�M]aHKd�F ó HKTPTE~SLt[�u¹DQRIîkBPl»[�]#îk[e�YB�u#|bj ô "tÚ g dNT�HMU�[���BPXZdNTEBP[�uCuvdcHYU�[rÚVLO[�JNBE[�uCFNRMXZRY�M[eJN[eBPDv^+DGR
uvdcHYU�[rÚtlN~NDCACFN[�J g dNT�HMU�[��#B�u�dS[e]vpq[zU�DQ[�L.lt^ g Da� ©*HYuCBEDoA�[e]G[rj ð RMJNBklt^�îkBEJN�±HKX © A�[��M[eD�DGFN[#A�RY]\Lg d�T�HYUW[eDa�tjNXZ[�HKJ�BEJN� g BEDCd�TE[�HMuv[�uG�Of

°'HK]\HK�M]aHKd�FSu('ØH�JSL õ [eÃtdNT�H�BEJÛDGFNB�uÈpq~N]GDQFN[e]�Ú�BED`B�u�J�[�U�[�uGuQHK]G^
DQR uv[edcHK]aH�DQ[)DGFNBEJN�±u�jCBEJ(RM]aLO[�]
DQFcHKD.DQF�[e^×X�BE�YFtD#]Q[Qã·RMB�U�[�BEJØ~NJ�BEDQBPJN�NfØxr[�[+îkBElS[e]`îk[e�MB�u.|ajn"&9 � % ò j�ACFNB�UaFØB�u�dSH�]aHKd�FN]aHMuv[�L
BEJØDGFN[dS[eJt~NTEDGBEX+H�DQ[�dSHK]\HK�Y]\HKdNFªf

|ÙJ�DGFN[#T�HMuvDCdSH�]aHK�M]aH�dNF)DQFNB�uCLORtU�DG]QBEJ�[�B�u}BPJODG[e]QdN]G[eDQ[zL�BEJIU�RMXZXZRYJ`TEBåpq[¹lt^+HÈdSH�]aH�dNFN]aHMuv[.R�p'DGFN[
pÔHKX�BETEB�HK]ßHKJSL+l»[zHK~NDGB pq~NT�dN]GR�´r[e]Ql�j gan lcuv[eJSUW[ÈX+H�ir[�u'DQFN[_FN[�HK]GD¹�M]QR�A7pqRMJSLO[e]\�Of�ÝÔ°ßxcfS|�uv[�[eX/DQR`�Y[�D
H`uv~NlNDGTE[_HzpqDG[e] � DaHMuvDG[�R�p!lNBPDQDQ[�]QJN[�uGu�fåÞÝÙ|ÙDÈB�uÈDQR)lS[ZRMlSuv[e]G´r[�L×DGFSHKD.DGFN[+dNFNBETPRru·RYdNFN[�].FSHe´OBPJN��ÄS]\uvD`U�RMXZXZBPDQDQ[zL�DQF�[¤u·^OTPTERM�YB�u·DQB�U [e]G]QRM]
År~SHKDG[e]QJNB�u�DG[e]QXZBPJNRY]G~NX)jkBPJ
HKDGDQ[eX�dNDQBPJN�¤DGR)]Q[�LO~cU�[�DGFN[+DQ[e]GX+u�DQRIDQFN]G[e[rj!uvD\HK�M�Y[e]\u BPJODGR¤JNRMJÛLtB�u �DQ]GBElN~�DQB�HÈX�[�LOBEBÔf!|ÙDCB�uCd»R±uQu·BElNTP[ÈDQFcHKDsU�RYJSu·B�LO[�]aHKDGBERMJSu¹ACBEDGF)xrBE]=F(X)fo¸�HKXZBPTEDGRYJ�Æïu}År~SH�TEB Ä»UeHKDGBERYJàÝ�RM]
År~SHKJtDQBåÄmUeHKDGBERMJ×Ý�I�ÞQÞ_RKp!DGFN[#dN]Q[�LtB�UeH�DQ[�X+He^`lS[ÈDaH�ir[eJIHYuCBEJtDQ[e]G´r[eJNBPJN�NjrlN~NDCDGRZLtRZu·R�AoRY~NT�L�]Q[�JSLO[e]
DQF�[�FO~�XZRY~N]oRKp�DQFN[ UbFSH�dNDQ[�]�DQRrR�uv~�lNDQTP[¹pqRY]CDGFN[_Hz´r[�]aHK�M[�]Q[zHYLO[e]oBEJ¤wsu·FNirRru·F�pqRM]CACFNRYX?DQFNB�u�l»RrRMi
B�u�[�´OB�LO[eJtDQTE^.AC]GBEDGDQ[eJ�fåÞ
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¸�HK�M�rHK]\L¤H�X�|aj�HKJ¤Ft^tHK[�JSHOÚ�|}Ft~NJN�Y[�]�H�JSLZFNR�ACTÙf!¶¤[eJ
DQF�BEJNiZBPDCT�H�~N�YFtDQ[e]�©(FSHt{'FSHO{!FSHt{� FN[e]Q[#B�u�JNRYDGFNBEJN�`XZR�´MHKlNTP[�RY]CBPXZXZR�´MHKlNTP[C~NJSLO[�]CDQFN[

ÄS]GX+HKXZ[�JOD'R�p!FN[�He´r[eJ�RYJ¤ACF�B�UaF+|}X+He^`AC]QBPDQ[�DGFN[
uv^tX�lSRYT�u}R�p'DGFN[_uv[�U�]G[eDCRKp�X`^Zu·RY~NTÔfð [�HOjNDGFNRY~��YF)|!A�[e]G[�TER�Ao[e]Q[�L`lO^Z]GRYdS[�uCBEJtDQR.DGFN[

~NDQX�RruvD�­oHe´r[e]GJSuCHKJcLá�oH�~NTED\u�RKpoí'DQ[�]QJNBPDv^±jñDGFN[e]G[�B�u
JNR�AoRY]\L�DQR.[�ÃOdN]G[�uQu�[�´r[eJZDQF�[ Äc]auvD�ACFNB�uvdS[e]CRKp¨DQFN[
|ÓJ�BEDQB�HKDGRY]CBEJ+XZBPJN[�[�HK]�Â'^r[�HOjS|!HKl�FNRY]�l�BE]QDGF�jO~�TE~NT�HKDQBPJN�

T�HKX�[eJOD\HKDGBERYJcu}RKp8�¹BE�MFOD�{n �MRYJt^k{ n �MRYJt^k{'DGFN[_îkBE�MFOD�ACBEDGFNBEJZX�[�lN]Q[�[�LNu�´r[eBPT�u�ÚrDGFN[
uvRMJN�`ACBEDQF�BEJ+lS[ÈLt~NX�l�JN[�uQuWf

Ü�RtLk{!BEJ+ACFSH�D¹dN]GB�u·X X+He^�HKJt^ZX+H�J¤H�JSHKTP^Nu·[#X�^`îkBP�YFtD�I
|ÙXZXZRM]QD\HKTmHK]G[�DGFN[_HYLO[�dNDauWÚSHKJSL+^r[eD�DGFN[e^+LOBP[�© � F�[e^
LOBE[�R�pCxt¸ n ¶)í ~�JSuvdS[�H�iYH�lNTE[±Ú � FN[�^+LOBE[ HYuCDQFN[

Ü¹RtL�u¹LOBP[rjñpqRM]�x�w 3=3 w\F,f
F(BETPD�DQF�RY~¤[�JSLO~N]G[�~�JODGR � FN[_í¨JcLkj¾w . 3�n � í 3

°!í 3 Á ø 3�n�h w_j»w,î�H�XZd+BEJ � FN[ n lt^NuGuÄI � FNRY~IFSHYu·D
DGFN[ ² [�^Nu·DQRYJ�[�R�p!DQF�[ 3 R�^tHKT n ]aUaF�ÚO^r[�D�DQF�[n dNd�]Q[eJtDQB�U�[�u�jrBPJSuvDG[�HYLZRKp¨X+HKitBEJN�_lN]QB�Ubi�u�jtdN~NDCDGFN[

u·DQ]aHeA�uCBEJ+DQF�[eBE]CFSH�BE]�jSHKJSLZDQF�BEJNiZDGFN[e^+H�]Q[/«Y[�u·~Su
­!FN]GB�u·De{

w,u·~NlNTEBPXZ[�DQ]aH��Y[�Lt^+HKJSLIU�RYX�[�LO^`RKp � ¸�í*Ü 3 í n �
F7w 3 ² {
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¸�HK�M�rH�BÙjSH�J�RYDQRM]QBPRY~SuC¸¹[�lN]Q[eA dN]QRMdNFN[eD�jNB�u!H�xr[�UWRYJSL�w\0�U�[e]!BEJ�H ­!FSH�dNDQ[e]CR�pVDQFN[ 3 R�^tHKT n ]\UbF

¶)HYu·RYJSuWf
|ÙJ.DQFNB�u>UaFSHKd�DQ[e]'DGFN[CH�~NDQF�RY]ejrBPJ`H�uvRM]QD!RKpm]aH��YBPJN�#[eTERtÅr~N[eJSUW[rjKlS[eAßHKBPT�u�FNB�u>BPXZdSRYDG[eJSU�[!DQRs[eÃOd�]Q[�uGu

FNBPX+uv[eTåpGjYRY]oDQR.BPJSLO~SU�[sRYDQF�[e]au!DQRÈpqRYTPTER�A(BEJtDQR_DQFN[sTEBE�MFOD�f'|ÙJZdSH�]aH��Y]aH�dNFð �F�[�[eÃtdNT�H�BEJSu!DQFN[#uGHK]\LORYJNB�U
T�H�~N�YFtDQ[�]ejOpqRY]CACF�B�UaF�F�[�B�u>ã·~SuvDGTE^�U�[eTP[elN]aH�DQ[�LmjNHYuClS[eBEJ��.BEJ+]Q[�H�TEBPDv^`DQF�[�[�ÃOdN]G[�uQu·BERMJ�R�p!DQF�B�u}pq[e[eTPBEJN��f

°'HK]\HK�M]aHKd�F!"ÈB�uCH.]Q[�pq[e]G[eJSU�[sDQR.DQF�[ w�lNTPBE�±HKDQBPRYJ+RKp}HKJ)í'JtDQ[e]G[�L n d�dN]Q[eJtDQB�U�[#¶)HMuvRYJªf
°'HK]\HK�M]aHKd�F!% ]G[�pq[e]au!DQR`DQFN[.­![e]G[eXZRMJO^`RKp¨í'ÃNH�TEDaH�DQBPRYJ¤BPJ 3 R�^tHKT n ]aUaF+¶)HYu·RYJN]G^rf � F�[È|ÙJNBPDQB�HKDQ[

ACBETPTOlS[�H�lNTE[CDGRÈLtB�uQUWRK´r[�]>DGFN[CXZRru·D¾pqRM]QXZB�LNHKl�TE[Cu·[�U�]G[eD>R�p�DGFSHKDoLO[e�M]Q[e[ßU�RYJcU�[�HKTP[�LÈBEJ.DGFN[CdSH�]aHK�M]aH�dNF�f
°'HK]\HK�M]aHKd�FSu ó � '×[eÃtdN]G[�uQu.H�J(HKJ��Y~NB�uvFÛDGR×ACF�B�UaF0DGFSHKD`RKpµÜ¹[�DQFSu·[eX+HKJ�[+HKJSL(Ü�RYTE�MRYDGFSH×X`~SuvDHKd�d»[zHK]�TEBEir[sACFNBEDGTER�A�u�f
|ÙJ¤dSH�]aHK�M]aH�dNF õ DQF�[.HK�MRYJt^¤B�uælN]GRYir[eJI~Nd¤lt^+DQFN[µuQH�]aLORMJNB�U#RY]#U�^tJNB�UeHKT�T�HK~N�MFODG[e]CDQRZACF�B�UaF�Ao[

FSHe´r[�dN]G[e´tBERY~cuvTE^�HKTETP~SLO[�Lmfn JSL�DGFN[¹ÄSJcHKT�dSH�]aHK�M]aH�dNF�jSBEJZDGFN[�A�RM]aLNu�R�p'DGFN[�JNRMlNTE[zuvD�uvBPXZdNTPB�U�BåD·^rj�dN]aH�B�uv[zu}DQF�[ Ü�]G[�HKD`F×RM]QimÚ
]Q[Gã·RYB�UW[�u¾BPJ.BED\u}u·~NlNTPBEXZBPDv^±j�BEJ.DGFN[�uv~�dN]Q[eX�[ n ]GDejYBPJ.DQFN[CBPJODG[eJSuvBPD·^�RKpªDQFN[CdSHMuQu·BERYJ�HKJSLÈ[�U�uvDaHMuv^.ACFNB�UbF
BEDslN]QBPJN�ruæpqRM]QDGF�f�Ý	�¹RYDG[.DQFSH�D�DQF�[.A�RY]\LNu g dSHMuQu·BERYJc�¤HKJcL g [�Ueu·DaHMuv^���X�Hz^+lS[.DaH�ir[eJ)HMu#uv^tX�lSRYTPB�UeH�T
RKp ð RMJNB�H�JSL¤îkBPJN�rH�X)f Þ
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� FN[e]G[�B�u�JNR`FN[eTEd*©(lN~NDoFNRYD\UbF+dSRYD�{Ù© BEJ¤DGFN[_uvitBE[�u
F(FN[eJ n u·DaHYUW~SuCuv[e[zu¹­!]aHKlÕHKJSLIîkRYlSu·DQ[e]�]QB�uv[rf

¶)H�J¤DQFcHKDCFSHMu¹u·dNBEJN[±jSHKJSL+FNRYdS[�uCRKp�FN[�He´r[eJ � DQR � lS[rjî�HYUaiNuCDQFN[ n X�Rr[elSHOÆïu}BPXZXZRY]GDaH�TEBEDÔ^rf
F(FSH�D¹dN]GRYDGRYdNT�HYuvX@�±HKBEJcuæBPJ�X�RYlNBPTE[�XZBE]GDQF

|·u�TER±uQuCRKp!DGFN[_uvD\HKlNBPTEBED·^`RKp�[�HK]GDQF�f
¶)H�DQDQ[�]�HKJSL+uv[�JSuv[µHKJSLZXZBPJSL�FSHe´r[#FSHYLZDGFN[eBE]�L�Hz^mÂ
��HKDG~N]Q[#dN]G[�uv[�JOD\u�DQFN[#lNBPTETÙj�HKJSLIHKTPTkX`~SuvDodSHe^rf
|�pGjSHYu�|�H�X/JNRYD�jS|}Ao[e]Q[¹pq]G[e[#DQR`UaFNRrRru·[rj

¸¹R�A h ~SLNLOFcHKFNRrRtL¤AoRY~NT�L�lcHKDQDGTE[#ACBEDGF � FN[ h RrR&Be[r{
¶¤^+UW[e]QD\HKBEJtD·^.DQFSH�D�Lt[�uvDGBEJt^�B�u g �YRrRtL��3 [zuvDau�RMJ¤BPDau�dNB�UbitBEJN�_XZ[CpqRY] h ~SLNLOFSH�FNRrRtLkf

F=[e]G[#|�H`LO]Q~�JNiMHK]aLmjS|�uvF�RY~NT�L�DQF�BEJNi+|!FSHYL
Ü¹RrRtL¤[�´OB�LO[eJSU�[sDQFSH�DæpÔH�DQ[#ACHMu g lNTERrRtLO^+lSHMLN�Of
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� FN[#DQBPDQTE[sB�uCH.[e~NdNFN[�XZB�u·XypqRY]CFNRMXZR`uQH�dNBE[eJcu�f� FN[_U�]aH�l)H�JSL�DGFN[#TERYlcuvDQ[�]�HK]Q[#FNBP�YFN[�]CDv^tdS[�u�RKp}U�]Q~Su·DaHMUeHK[#DQFcHKJ¤DGFN[_U�]aHe^rÄmuvFªf� FN[.UaFSH�dNDQ[e]�B�uCH�uvFNRM]QD�[�uGuQHe^+BEJ+dSRr[eDQB�U pqRM]QX@RYJ Á [�DQ[e]GXZBEJNB�uvXIf!|ÙDCFO^tXZJSu�DGFN[#�Y]Q[zHKD�T�HzA RKp

í!Åñ~�BETEBPlN]QBP~NX
HKJSLØ­!RYX�d»[�JSuQH�DQBERMJ�j�lN~ND_U�^tJNB�U�HKTETP^+U�]GBEDQB�U�B�u·[�u�HKTET�dNFNBETPRru·RYdNFN[�]au�jVFNBEJtDQBPJN�ZDGFSHKD#DQF�[eBE]
´tBE[eA(R�p'DGFN[#~NJNBE´r[�]auv[ LO[edS[eJSLNu�RMJ+DQFN[eBP]CR�ACJ¤UWBE]aUW~NX+uvD\HKJSUW[�u�f � FN[_uv~*�k[�]Q[e]�pq]GRYX/DGRrRYDQFcHYUaFN[_LORr[�u
JNRMD�H��Y]Q[�[ÈACBEDGF Á RtUWDQRY] °'HKJN�MTER±uQu�jmDQFSH�D g HKTETVB�u}pqRM]¹DGFN[ÈlS[�u·D¹BPJ¤DGFN[#l»[zuvD�RKpßHKTPT�d»R±uQu·BElNTP[ÈA�RM]QT�LNuQ�tf
�¹RM]�LORr[�uCDQFN[#A�[zHKTEDGFNBE[zuvD�R�p!RY~�] Á ~�ir[�uCU�RYX�dNT�H�BEJ`DQR`FNB�uCU�]GRYJNBP[�u�DQFcHKD g � BEX�[�u}B�uCU�]Q~N[�T'Æ�H�]aLN�tf
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� FN[.xr[eTåp � X+HMuvDG[e]Q^`RKp¨°>[e]\U�BE´MHKTP[�lS[�UeH�XZ[�DQF�[ x±[eT p �X+HYu·DQ~N]GlSHKDG[e]Q^�RKp�DQFN[ h RY~�]Q�Y[�RYB�uWf

��BP] � DQ~Su�FcHYuCl»[zU�RYXZ[ g ´tBE]QDG~N]Q[z�Of� FN[_Åñ~cHKTEBPDQBP[�u}ACFNB�UbF�FSHe´r[�X�HYLO[#H.X+H�J�jNHÈ]\HYU�[rjSH.UWBED·^rj
H`UeHYu·DQ[rjtX�~Su·D�lS[ÈDGFN]QR�ACJ+RC��ÚmLO[�H�DQF+B�u�DGFN[#d»[�JSHKTPDv^
RKpVpÔHKBETP~N]Q[±f n u�BEDoB�u�AC]QBPDQDG[eJ�Â!|ÙJ+DQFN[#FNRM~N]¹R�p!u·~SUeU�[zuQu
uGHYU�]GB ÄmUW[�DQFSH�D¹ACF�B�UaFZB�u�LO[�H�]Q[�u·DCDQR.DQF�[e[#~NJODGR�DGFN[

|ÙJOpq[e]GJSHKT'Ü�RtLNuW{� F�[.í'JN�YTPB�u·FNX+HKJ�TEBE´r[zu}~NdSRYJIDQFN[#[eÃ�U�]G[eXZ[eJtD'RKp¨FNB�u
pqRY]Q[WpÔHKDQF�[e]auWfn TETkX�RY]aH�TVU�RtLO[�uCH�]Q[_A�RY]GDQFNTP[�uQu�BPJ+DQFN[eX�uv[eTP´r[�u�ÚY^r[�D�BEJ

[e´r[e]G^�JN[�AäU�RtLt[�DGFN[e]G[�B�u�FNRYdS[rfo°']QR�´tB�LO[�L+H�TEACHe^�u�DQFSH�D
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HKTPTVuv~SUaFIÅñ~cHKTEBPDQBP[�u�f

|ÙJ�dcHK]aH��Y]\HKdNF!%tjNFNR�A�[e´r[e]�jOAo[Èu·[e[�DGFN[#d»[�JSHKTPDv^�RKpoU�RMJSuv[�]Q´MHKDGB�uvXÕÚOUaFNBPT�LO]G[eJZX`~SuvDol»[#Ao[�HKJN[zLkf
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DQF�[ZA�RM]aL g dSHe^��)uv~N�M�Y[�u·D�DGFN[+¸¹[�lN]Q[eA�TP[eDQDG[e]_°>[)ÝÔuv[e[+îkBPlS[e] � �#|QÞaj�ACFNB�UbFà]Q[edN]G[�uv[�JOD\u�DQF�[�ÄSJSH�TLOB�uQuvRMTE~NDGBERMJ�BPJ)xrFNBE´MHMLNHK]\uvFSH�JSHOf
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°'H�J�jNDQFN[#dNFcHKTETPB�U�Ü�RtLkf

�¹R�A n |��7XZ[zHKJSu�JNRMDQFNBPJN�NjmHKJcL�DQFt~SuCDQFN[_]Q[ed�T�HYUWBEJN�.R�p n |��7lt^ ws|��äXZ[�H�JSu}DGFN[.U�RMXZdNTP[eDQBPRYJ
RKp¨DQFN[ ð RYJNB�lt^ZDGFN[_îkBEJN�±HKX)jtACFNB�UaF+B�u}pqRYTPTER�A�[zL�lt^ZDGFN[_U�RYXZd�TE[eDG[�LOB�uQu·RYTE~�DQBERMJ)u·^OX`lSRYTEB�uv[�L.BEJ+DGFN[
TE[�DQDQ[�]C°>f� FN[�u·[ÈTE[�DQDQ[�]au�j�w °>jmHK]G[.DQFN[�J)uv[�[eJ¤DGRZlS[ÈDQF�[.]QRrRYDsRKpoRYdN~cu�jkDGFN[.î�H�DQBEJ)AoRY]\L�pqRY] g A�RM]Qi��OjkBPJ
DQF�B�u�UeHMuv[rjSDQF�[ZÜ¹]G[�HKD6F×RM]Qimf n JSL�DGFN[e^IHKT�uvR+lS[e�YBPJ)DQFN[_A�RM]aL g RMdS[eJNBEJ��r�Of_|ÙJ)FNBEJcLO~)dNFNBPTERru·RYdNFt^rj
BED�B�usuQHKB�L¤DQFSH�DÈxrFNBP´MHOjkDGFN[ Á [�u·DQ]QR�^r[e]�j»B�u�HYu·TE[e[�d�jkH�JSL)DQFSH�D�ACFN[eJ)FN[.RMdS[eJSu¹FNB�u¹[e^r[_DQFN[_~NJNBE´r[�]auv[
B�u�LO[�u·DQ]GRK^r[zL¬©9H�JNRYDGFN[e]�uv^tJNRMJO^tX)jNDQF�[e]Q[�pqRM]Q[rjOpqRM]¹DGFN[.HMUeU�RMXZdNTEB�uvFNX�[eJrD!RKpoDQFN[.Ü�]Q[zHKD4F=RY]Gikf h ~�D
DQF�[ g [�^r[��ÈRKpCx±FNBE´MH.B�u�HKT�u·R�F�B�u�îkBEJN�±HKX)fCxrFNBP´YH.B�uCFNBPX+uv[eTåp�DGFN[.¶)H�FSHKTPBEJN�±HKX)jNACFNB�UbF+~NJ�BEDQ[zu�DQFN[�u·[
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BETPTE~Su·DQ]\HKDQ[zu�DQFN[#~Su·[�R�p!DQF�[�TPR�A�[e]oTEB pq[sDQRÈpq[e[�LZDGFN[

FNBP�YFN[�]CTEB pq[±f
¸¹[�DQF�[eJ+DaHKir[zu�DQFN[.wsHKDGF)HKJcL�lS[�U�RMXZ[�u¨pq]G[e[�© ~NJ

UWRYJSLOBPDQBPRYJN[�Lª©(DQF�[ n lSuvRMTE~NDG[rfh ~N]QJNBPJN�.~NdIB�DQFN[/.>T�HKXZ[�RKp!F�B�uC°']aHe^r[e]�jNHKJcL�lSRY]GJ
HK�±HKBEJ*©(DQF�[È°'FNRr[�JNBEÃm{
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� FNB�uCUaFSH�dNDQ[e]CB�u�BED\uv[eTåp�H�U�RMXZXZ[eJtD'RMJ×­!FSH�dNDQ[e] óMó f

�#w � í
Ý�%&%ñÞ � ACBE�*I � LORru·D�DGFNRY~
~NJcLO[e]au·DaH�JSL�I n T�uvR¤DGFN[I°'FNRr[eJNBPÃØDaH�ir[�u�D·ACBE�±uÈDQR=iOBPJSLOTP[�DGFN[ZÄS]Q[ZBPJ
ACFNB�UbF+BEDolN~N]GJSuæBPDau·[eT pGf
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|}TPR�´r[#î n ð î n ¸Èf
|'T�HMUbi+î n ð î n ¸Èfg F(FN[e]Q[#B�uæDGFN[_¶¤^Nu·DQB�U#Ü¹]\HYU�[&Ie�.uGHe^r[�uvDCDGFNRY~hI

F(FNR`DQRMT�LZDQFN[�[rjOX+H�J�jODGFSHKDsî n ð î n ¸7B�u�JNRYD6�¹~NBPDejtJSL
|}FSHMLOBED�I

|!LO[�uvDG]QR�^r[�L+HKTPT�DQFNBPJN�ruWÚNDQFN[�^ZH�]Q[È]G[elSRY]GJ�BPJ+RYDQF�[e]
uvFSH�dS[�u�f

|}�±Hz´r[s~Nd)H�TETkpqRY]�w�JN[±ÚNDQFNB�u¹w¹J�[�FcHKDQFI�YBP´r[eJZ~Nd+BED\u
ø¹J�BED·^ pqRM]�HKTPT�I

|!AC]Q[eJcUbFN[zL Á w#Ü,lSHYUaitACHK]\LNu�DQR.ÄSJSL)Ü#w Á ÚNJNR�A Ü#w Á
lSHK]GiNuWf� FNBPJNiZXZ[�JNRMDæpÔH�TETE[�JZlS[�UeHK~cuv[.|!TER�´r[#î n ð î n ¸_jNHKJcL

T�HYUaiZî n ð î n ¸_f
|�H�X/DQF�[È¶)HMuvDG[e]CRKp!DGFN[_ø¹JNBP´r[e]au·[rÚrDQFN[eJ+�MBE´r[�XZ[ H
FN[zHKd¤R�p!u·DQ]\HzA BEJIH Ft~ND�jNHKJcL¤î n ð î n ¸7JcHKir[�Lk{n XZ[�J�f
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� FNB�u#UaFSHKd�DQ[e]�]G[eDQ~�]QJSu�DQR+DGFN[Zu·~NlNã·[�U�DsRKp�î�He^tT�H�F�j'H�JSL DGR+DQFN[�uv~NlNã·[zU�D#HKTP]Q[�HMLO^=LOB�uQU�~SuGuv[�L¤BPJ

­!FSH�dNDQ[e]\u5%`HKJcL�RMDQFN[�]au�jSdSH�]QDQB�U�~NT�HK]QTP^�­!FcHKdNDG[e] ô 'tf� FN[#DQBPDQTE[sRKp!DGFN[_UbFSH�dNDQ[�]C]Q[�pq[e]\u}DGR�DGFN[#RYT�LZ]GBEXZ[rÂ
g xr[e[ � uQHeA#jS¶)H�]Q�Y[�]Q^ Á HeA#jx±RYT�LZFN[�]Cl»[zL�DGR�TPBE[�~�d»RMJ)u·DQ]aHeA#f
FØHMuæJNRMD�uvFN[µH.uvBPTETE^�uvTP~ND� R�uv[eTPTkFN[�]Cl»[zL�DQR.TPBE[�~�d»RMJ=LOBE]GD�I��

� FN[CA�RM]aL g uv[�[ � uGHeA�� B�u>u·BE�MJNB ÄmU�HKJtDejrH�TEXZR±uvDVH�U�RMXZXZ[eJtDk~�d»RMJ.DQFNB�u>UaFSH�dNDQ[e]�f � R�DQF�[C¶)HYu·DQ[e]�RKpDQF�[ � [eXZdNTP[>RMdNdSRruvBPDQ[C]G~NTE[�u�H�dNdNTP^rf'¸¹B�uk~NJNBPDv^ uv[e[ei�ukDQF�[�X+H�JO^rj�H�JSL�DGFN[�X�HKJt^¹B�u>H��rHKBPJÈDG]aHKJcuvX`~NDQ[�L
DQR`DQF�[�RMJN[rf�xrRMTE´r[�[�D�­!RrHK�M~NT�Htf
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|'ACHMu¹LOB�uQU�~cuQuvBPJN�`RK^�uvDG[e]au�ACBPDQFIH.U�]GRYJt^kÂ
Ü#w Á u·[eJODCDGR.XZ[�DGFN[_HKJN�M[eT�u Á |��,HKJcL Á w6��|afgan J�X�HKJZR�pouvdN~�JNikjï�ÈDQFN[�^Z~N]Q�M[�Lkj g A�RY~�T�L�FcHK]aLtTE^

UbFNRrR±uv[� R�l�]Q[�H�iñpÔHMuvD�[e´r[e]Q^`L�Hz^�UbFN[#BÈî�H�dS[e]QRM~Suv[rfï�g �¹RN{ï�.|}]G[edNTEBP[�Lkj g F�[ÈA�RM~NT�LZJNRMD�LtRZu·RNj h ø �� FNBEJNi�RKp�FNB�u�AoRr[ÈB p¨î�HKdS[e]GRY~Su·[ÈAo[e]Q[_uvFt~ND�{g |}[zHKD�DQFN[�u·[#RK^�uvDG[e]auCH�JSL¤|!LO]GBEJNi�DQFNB�u�ACBEJN[
x±RYTE[�TE^`DQR`LO]GRKACJIDQFNB�u�XZB�u·[e]Q^.R�p!XZBPJN[rfg ð [eDCDQFN[#T�HYuvDCF�[eBE�MFODCR�poU�RYJcuvRYT�HKDGBERYJªÆ�uCU�RMT�LkÂ
|ÓD\u�dNBEJ�JSHYU�TP[�B�u � J�RYD�DQR.lS[.U�RMJSuvRMTE[�Lm{gan JcL�DQF�RY~N�MF)|�u·TE[e[�dZACBEDGF(«rH�JN[�pqRM]Q[.H�JSL¤í'TP[�HKJNRM]g\n JSLS«Y~NTPB�HKJ+RMJNTE^�ÄcÃO[�u�BPJ+X�^`XZBEJcL

í'´r[eJ+l»[WpqRY]Q[�pq[e[�T�u}lS[eDGDQ[e]CDGFSHKJIlS[eFNBEJcLkfg ð RM~)H�]Q[_¶¤[e]aUW~N]QB�HKT�u·dNBE]GBED\u
©(lS[_uvR.itBEJcLn u�DGR�[�JSHKlNTP[�XZ[�DGR�]\HKB�uv[#DQFN[#ACBPJSLkfg °¨~�D¹XZ[sBEJIî n ð î n ¸ÈÆåx`HK]GX+u�H��rHKBPJ�Â!DQFN[ n UeUW~N]au·Dej
îk[�He´tBEJN�.X�[�DQFSH�Def'[eT�uv[eF�RKA9X+He^�LOR�F�B�u�A�RM]au·Def��Á w6��|oHKJSL Á |��ÈjOdS[e]\U�[eBP´OBPJN�ÈXZ[sBEJSu·dNBE]G[�Lkj
­!RYJcU�[eBE´r[zL�DQFN[�BE]�D\HYu·i�AßHYu�ÄSJNB�uvFN[�LmÂ'DQFN[e^�]Q[eDGBE]Q[zLkf
|}DG~N]QJN[zL�~�d»RMJ)X�^Èpq]GBE[eJcLkjNH�JSLkjSlN]Q[�H�iOBPJN�.lSRY~NJcLNu�jh RM]Q]GRKAo[�L+H DG]QBAZS[�RKp¨DvAoR.FO~�JSLO]Q[zL�dSRM~NJSLNuWf
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' ó B�u�DGFN[#JO~NX`lS[e]�R�p!¶¤[�]aU�~N]G^rjNH�JSL�R�p'DGFN[#BEJtDQ[eTPTEBP�Y[eJSUW[CRKp!DGFSHKD�dNT�H�JN[eD�j Á BPJ¤H�JSL Á RYJNBÔf� FN[CXZRM]aHKTtRKpmDGFN[CUaFSHKd�DQ[e]'B�u¾DGFSHKD!RMJN[CACH�JOD\u>TEBPl»[�]QD·^rj�HKTPDQFNRM~N�YF`RYJ�[CX+He^�JNRYD!ACB�uvF.DQRs[eÃO[�]aU�B�uv[

BED�Â�DGFN[�HK~NDGFNRY]_A�RY~�T�L)]Q[�HMLOBETP^=LOBE[.BPJØLO[Wpq[eJSU�[.R�p�DQFN[`]QBP�YFtD�R�p�í'JN�MTEB�u·FNXZ[eJ)DGR¤dNT�He^�pqRrRYDGlSHKTPTÙj'RM]
RKp¨FNB�uCR�ACJ¤]QBP�YFtD¹J�RYD�DQR`dNT�He^+BED�f¹Ý n u¹H.�Y]G[�HKD�dSRr[eD�FSHMu¹[eÃtdN]Q[zuQuv[zL�BPDeÂ g F=[.LORMJ�ÆÇD�ACH�JOD�DQR.ÄS�MFOD�j
lN~ND�jNlO^U«YBEJ��YRNjNBåpVA�[#LtRC©9�rÞ � FNB�u�B�u�FNB�u!XZ[�H�JNBEJN�_DQR�ACH�]aLNu�F�B�uCHKDGDQBPDQ~SLO[sDQR`U�RMXZdNTE[�DQ[Cpq]Q[e[�LtRYX�RKp
uvdS[e[zUbF�HKJSL+HMU�DQBPRYJ�f!¸¹[�]Q[Wpq~Suv[�u'DGR.TEB�u·DQ[eJ.DGR.DQFN[�Rru·DQ[eJcuvBEl�TE[#U�]GBEDGB�U�B�uvX,RKpVDGFN[#uvd�BE]QBPDauWjOH�JSLZ[eÃtdNT�H�BEJSu
FNB�u�RKACJIdSRruvBPDQBPRYJ�f � FN[eBP]�]Q[zHKT�XZB�uQuvBPRYJZAßHYuCDQR`]QRM~Suv[#FNBPX/DQR`U�RMJOÄmLO[�JSU�[_HKJSLIHYU�DGBERMJ�f
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gan DCT�HMuvD�|}TPB pqDG[�L�~Nd+XZBPJN[�[e^r[�uWjNH�JSLZl»[�FN[eT�LmÚSHKJSL+TERN{
DGFN[4ZmHKXZ[zu}RKp¨´OBPRYTE[�D�A�[�]Q[#lS[�U�RYX�[�HMuæDG[eJSLO]GBET�u�R�p
u·XZRYir[rjtHMuæXZB�uvDoHKDsuv~�JSuv[eD�~NdSRYJIDQFN[#X+H�]au·F � T�HKJSL�u�fgan JcL�BPJ+DQFN[#XZB�LNuvDoRKp�DQFN[#XZRrRMJ � dSRrRMT'RKp¨uvBPTE´r[e]oACHYuCDQF�[îkBPTE^ZR�p'ACFNBPDQ[_HKJcL��YRMT�Lkfo|ÙJ+DQFNB�uCîkBETE^`B�uCH�TET�FNRMJN[e^rj
BEJ+DGFNB�uCîkBPTE^`DQFSH�D�ZSR�Ao[e]Q[eDGFIHKDCDQF�[�X�B�LOJNBP�YFtDef�|ÓJ
DQFNB�uCîkBETE^�B�uCHKTPT�dS[e]vpq~NX�[rÚrBEJ+DQFNB�uCîkBETP^ZB�uCH�TETkX`~Su·B�UYfn JSLZBPDC[eJOpqRYT�LO[�LZXZ[rfï�� Ft~Su�DQF�[ÈLtB�uQUWBEdNTP[�u}DGFSHKD�ACH�DaUaFN[�L pqRM~NJSL¤H`LO[�HMLZl»RtLt^

itJN[e[eTPBEJN�µHKD�DQFN[_HKTPDaH�]ef n XZ[�J�{
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' ô B�u DGFN[ZJt~NX`l»[�]�RKp n LtRYJSH�BÙj>DGFN[�¸¹RYTP^ØÜ¹~cHK]aLtB�HKJ n J��Y[eTÔÚ'uv[�[+îkBElS[e]§' ô j!îkBPlS[e] ² RYJ�ÃØw¹X

°'H�ÃkjSH�JSL�RMDQFN[e]CAoRY]GiNu�R�p!]Q[�pq[�]Q[eJSUW[rf� FN[`UaFSHKdNDG[e]�DQBEDGTE[#XZ[�H�JSu�j g x±RZX+He^ZFN[.dSHMuQu�HeAßHz^��OjmDQFN[_lNT�H�JNi¤RMlO´tBERM~SuvTP^�]G[�pq[e]G]QBEJ���DGRS�yí
¶5wÈf� FN[ g XZRrRYJ � dSRrRYT!R�pouvBPTE´r[e]\�ÈB�u�DQF�[.°'H�DQF¤R�p�Ü¹BPXZ[eTÔjñTP[�HYLtBEJN�.pq]QRMX � BPdNFSH�]Q[eDGF¤DQR ² [eDQF�[e]eÚNDGFN[g Z»HKXZ[�u!RKp�´OBPRYTP[eDa�_HK]Q[#DGFN[ n ã·JSH � ­!FcHKitiO]\HOÚNDQF�[�TEBPTE^.BED\uv[eTåpVB�u ² [�DQFN[e]�jODGFN[�TERMDQ~Su�R�p'DGFN[.xtHKFcHYuv]\HK]\HOfg îkBPTE^��ÈB�uCu·d»[�TED�ACBEDQFIH.UeH�dNBED\HKT�DGRZU�RMJNJN[�UWDCACBEDQFIî�He^tT�HKFªf
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g xtHe^kÂCÜ�RtL�B�u¹w¹J�[rf�� � FNB�uC|}RMl»[�^r[�LkÂ>pqRY]sHÈDQF�RY~SuGHKJSL
HKJcL�RYJ�[�DGBEXZ[zu}H.JNBP�YFtD�pqRY]CRYJ�[ÈDQF�RY~SuGHKJSL+JNBE�MFOD\u¹H�JSL

RMJN[_LOB�L+|oH 0�]QX/DGFN[_ø¹JNBED·^rfh ~ND g JNBE�MFOD\�ÈRYJNTP^+XZ[�HKJcu�î n ð î n ¸5�	�aÚSHKJSLIø¹JNBPDv^�HKJcL
Ü#w Á HK]G[#JNRYD�A�RM]QDQF+[e´r[�J�F�[e]ClNTE[�XZB�u·FN[�u�fn T � T�H�FZB�u�RMJNTE^�uvBEÃtD·^ � uvBPÃkÚtlN~ND�î n ð î n ¸,U�RM~NJtDQ[eDGF

~�d¤DQRZx±[e´r[eJ+H�JSL xr[�´r[eJOD·^rf���´g ð [�Ht{'DQFN[#JNBP�YFtD�uvFSH�TET�U�R�´r[e]CH�TETÙÚtDQFN[#JNBP�YFtD�uvFSH�TETVU�R�´r[e]
HKTPTÙfï�



­Cws¶)¶)í2� � n43 ð Ý�� ® Þ
'-'
B�u�DGFN[×Jt~NX`lS[e]�R�p n TPT�H�F�Ú�DQFN[)d�]aHe^OBPJN�
X+HKJtDQB�u B�u+H l�T�HYu·dNFN[eX�RY~Su��M]aHMuQuvF�RYdNdS[e])ACFNB�UbF

UeH�]QB�U�HKDQ~�]Q[�u�DGFN[#dNBERM~Su�f� FN[)UaFSH�dNDQ[e].]G[�U�~N]\u DGR×DGFN[Iuv~NlNã·[zU�D�R�p_î�He^OT�HKF�joACFNRYX DQF�[)HK~�DQFNRM]�[eÃ�HKTPDau`HKlSR�´r[)Ü¹RtLmjæBPJ
U�RMJODGBEJt~SHKDGBERYJ�RKp�DQFN[�]G[�HYu·RYJNBPJN�ruC�YBP´r[eJZBPJ¤­!FSHKd�DQ[e] ô '.HKJSLS'-%tfæx±FN[�B�u�B�LO[eJtDQBåÄS[�L.ACBEDQFá�Èf w_f � fñlt^DQF�[ÈÅr~NRMDaHKDGBERMJ�pq]QRMX@îkBElS[e]=' ô f

��w � í�x
Ý�% ó Þoî�He^tT�HKF+B�u}DQF�[ n ]aHKl�B�U�pqRY]CJNBP�YFtDefCÝ�% ô Þ n î=î=¸ �  Kº % ò º % ò º ô�� '&'Ofoî º n º |�º,î
º n º ¸ � õYõ j»ACFNB�UbF�HKT�u·R��MBE´r[�uC¶×xñî'jNDQFN[_|ÙJ>ZS~N[�JSU�[�R�p!DQFN[_¸¹BP�YFN[zuvDejSw ÷ jNH.�YRrH�DejmHKJSLIuvR`RYJ�f
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|}FcHz´r[sl»RM~N�YFtD�dNTP[�HYuGHKJtDCDQ]GB1ZS[�uWjNH�JSL�DGFO~SuCu·RrRYDGFN[�L¤X`^
T�HYUai�R�poî n ð î n ¸Èf

îkBE�MFODCB�u�X�^.AßHKTPTE[eD�jNHKJcL�X`^.FN[�HK]GD¹B�uCHKT�uvR`TEBE�MFOD�ÚNH�JSL
^r[eD�|'itJNR�AäDQFSH�DCDQFN[_U�TPRY~SL�uæACBPTETk�±HKDGFN[e]sU�TER±uv[e]!pqRY]

DGFN[�pÔHKT�uv[_U�TE[zHK]QBPJN�Nf� FN[#XZBE]\HK�Y[sACBETETSpÔHYLO[±ÚNDQFN[eJ+ACBPTETkDGFN[_LO[�u·[e]QDClS[#DQFNBP]au·DQBE[�]
DQFSH�J¤lS[�pqRY]G[rf

wä^r[�ACF�RZLOAo[eTETmBEJ+DQF�[ Á HK]Qi+�¹BP�YFtD�R�p!DQFN[.xrRM~NTÙjtlS[eACH�]Q[
X�RruvDCR�p!H�TET�R�p'[e´r[�]Q^`FN[e]aH�T�LZRKp¨DQFN[ Á HeACJ�{

w ^r[�ACFNR�LOA�[�TETkBPJ+DQFN[.­!BED·^`RKp!DGFN[_°'^O]\HKXZB�LNu}lS[eJN[zHKDQF
DQFN[/�¹BP�YFtDCRKp¨° n �ÈjN]G[eXZ[eX.lS[e]�DQFSH�D¹^r[#u·FSHKTPTVuv[e[#JNR
XZRY]G[�TEBP�YFtDClN~ND � FSH�D¹R�p!DQFN[#�M]Q[�H�D�ÄS]Q[#DQFcHKDsuvFSH�TET

UWRYJSu·~NXZ[�^rRM~N]�LO~Su·D¹DGR`HYuvF�[�u�{
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� FNB�u�UbFSH�dNDQ[�]>XZ[zHKJSu�DQFSH�D'BED�B�u�~Suv[eTP[�uQuVDQR�DG]Q^#DQR#H�lSHKJcLORYJZDGFN[¹Ü�]G[�HKDnF=RY]Gikf ð RY~.X+He^�RtUeUW~NdO^

^rRY~�]auv[�T p�pqRM]_H�DQBPXZ[.ACBEDGF×RMDQFN[�]ÈDQF�BEJN�±u�j>l�~NDÈ^rRM~×ACBPTET'RMJNTE^=BEJSUW]Q[�HMuv[.^rRY~�]ÈlNBPDQDQ[�]QJN[�uGu�j�]QBP´r[eD�DGFN[
UaFSHKBPJSuCuvDGBETETmRYJI^rRY~N]�pq[e[�Def

°'HK]\HK�M]aHKd�F ó B�u�H�dN]\HYU�DGB�UeH�TVU�RY~NJcuv[eTVDQRZX`^�uvDQB�Ueu}J�RYD�DQRZlN]G[�HKi+~NdIDQFN[�BE]sLO]Q^tJN[�uGuælt^+]Q[eT�HKÃtBEJN�
DQF�[eBE]�H�~SuvDG[e]QBPDQBE[zu�f� FN[#T�HMuvD�dSHK]\HK�Y]\HKdNF)ACBPTETmRYJNTP^ZlS[�~�JSLO[e]\uvDQRrRtL¤lt^+¶)HMuvDQ[�]au�RKp¨DQFN[ � [eXZdNTP[rf
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n D�pqRY~N]CR�Æ�U�TPRtUbi`DQFN[�]Q[#B�u�FSH�]aLOTP^+HKJt^tl»RtLt^�BPJ 3 ~NX�d»[�T �X+He^r[e]�Æ�uWf
|}FcHz´r[sX�^`UaFNRYB�U�[�R�p!dNT�HMU�[_HKJSL+u·[e]Q´tB�U�[±ÚODQF�[�lcHKlNlNTP[#RKp

DGFN[_HKdS[�uCACBETETmlS[e�YBPJ)uvRrRMJ¤[eJ�RY~N�MF�fg °¨BPRYJN[�[e]auWjkw,°'BERMJN[e[e]\u�{��
xtHKD�JNR`í'TEBáãGHKF+~NJSLO[�]CDQFN[/«Y~NJNBPdS[e] � DQ]G[e[rjSHKJcL�A�[�dND�IFØHMuæJNRMD�¶¤RYFSH�XZXZ[�LÈpqRY]\uQH�ir[eJ+BEJI¶¤[�UeUeHtjNH�JSL(«Y[�u·~Su

BEJ)Ü�[eDGFSuv[eX�HKJN[-I� FN[�u·[ÈdN]GRYdNFN[�Dau�A�[�]Q[_uQHML¤HKDCF�[�HK]GDeÚNlN~ND�DQF�[ÈUaFNRtU�RMT�H�DQ[
HKD 3 ~�XZdS[eTEX+He^M[e]eÆáu'B�u��M]Q[�H�DejSHKJcL�DQF�[È¶¤RM~SuQu·[:�¹RMBEÃ

B�u�TPBEir[r��[edNDQFt^�u¨pqRY]�dS[e]vpq[zU�DQBPRYJ�fn T�uvR.DGFN[e]Q[ HK]Q[_TEBPDQDQTP[¹X�[e]QBPJN�Y~N[zu}ACBEDGFIU�]Q[�H�X@HKJcL
UbFN[zuvDQJt~ND�©(dN~NTPd�jr´r[e]Q^`´r[eTP´r[eD·^`uv[�LO~cU�DQBPRYJSuWf

xtHKBPTV|}JNRMD¹DGRKAßHK]\L�î n ð î n ¸ ACBPDQFNBPJ+uv[�´r[eJILNHe^Nu�Ih [�JNRMD�uGHYLIHKD�FN[�HK]GDejSw,dN]QRMdNFN[eD�ÚNDQFN[#lSH�lNlNTE[#R�p'DGFN[
HKdS[�uCACBETPTkdN]G[�uv[�JODGTE^`l»[��YBEJªf

��He^rjt]Q[Qã·RMB�U�[s[eÃNUW[e[�LOBPJN�YTP^kÚYpqRY]sHzpqDG[e]�HKTPTkDGFN[#lSHKlNl�TE[ÈR�p
DGFN[_HKdS[�uCDQFN[.xrBPTE[eJcU�[¹R�p!DQF�[K��BE�YFtDef
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¶)HKJNJcH0ACHMu¤HØFN[�He´r[eJ�TE^(U�HKir[)ACFNB�UbF�j�BEJ9DQFN[=TE[��Y[eJSLmj¹pq[�L*DGFN[
­!FNBET�LO]Q[eJ(R�p�|·uv]aH�[eT�BPJ7DGFN[

F(BET�LO[e]GJN[�uQuWf� FN[#H�~NDQFNRM]�T�HKXZ[eJtDauVDQFN[¹pÔH�BETP~N]Q[�RKpVFNB�u}XZB�uQu·BERYJ.DGRÈX+H�JNitBEJSLkjMlN~NDCUWRYX�pqRM]QDau'FNBPX+uv[�T pmACBEDGF�DGFN[
pqRYTPTER�ACBEJ��.]Q[�ZS[zU�DQBPRYJSuWÂ

Ý� �Þ`¸¹[+[eJYã·R�^�u�DQFN[ÕHYLO´MH�JOD\HK�Y[zu�R�p_uvRMTEBPDQ~SLO[±fyÝ�"rÞ.°']G[e´OBPRY~Su`dN]QRMdNFN[eD\u�[eJSU�RM~NJtDQ[e]G[�L
uvBEX�BET�H�]
LOBA0+U�~�TEDQBP[�uCBEJ=U�RMJO´tBEJSUWBEJN�`DQFN[�BE]�FN[zHK]Q[�]au�f+Ý	%ñÞ � FN[�BE]�pqRrRtL×ACHMu�JNRYD#[�År~SHKT�DQR+DQFSH�D#RYlND\HKBEJcHKlNTP[ZH�D3 ~NXZdS[eTEX�Hz^M[e]eÆïu�f'Ý ó Þo|ÙJIH�pq[eA9LNHe^�uC|�HKX?�YRYBPJN�.DQR.]G[Qã·RYBPJIî�Hz^tT�H�F�fCÝ ô Þo¶¤^ZXZB�uQuvBPRYJ`ACBETPT�uv~cUeU�[e[�L
uvRrRMJ)[eJNRM~N�YF�f�Ý�'rÞ Á [�H�DQF¤ACBPTETm]Q[eXZR�´r[�DQFN[#Jt~NB�uGHKJSUW[�RKpou·~SUeU�[zuQu�f
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� F�B�uCB�u�DQF�[È¸�RYTE^�¸¹[eÃ�HK�M]aH�X)f
°¨TP~NJN�M[ pq]GRYX/DGFN[#FN[eBP�YFtDej»w Ü�RtLkjkH�JSL�BPJODG[e]QTPRtUbi`ACBEDGF

¶)HKJª{
°'TE~NJN�M[�pq]QRYX?DQFN[#FN[eBP�YFtDejkw ¶)HKJ�jSH�JSL�BPJODG[e]QTPRtUbi.ACBPDQFh [zHYuvD�{� F�[ 3 [�L � ]QB�H�JN�YTP[#B�u�DQF�[ÈLt[�uQU�[�JSLOBEJ��.DQRYJ��Y~N[_RKp��Y]aHMU�[rÚ

DGFN[ h TE~N[ � ]GB�HKJ��YTE[#B�u�DQFN[_HYuGU�[eJSLtBEJN�.DGRYJN�M~N[ÈR�p
dN]aHe^r[e]� FNB�uC|ÓJtDQ[�]aUaFSHKJN�M[rjODGFN[ Á RY~�lNTE[.Ü�B pqDCR�p � RMJN�Y~�[�u�jSDQFN[

F=RY]\L�RKp Á RY~Nl�TE[_°>R�A�[e]�© n�h\3�n ¸ n Á n�h\3¹n {Ù© BPu
DQF�[Èu·BE�MJ¤RKp�DQF�[ Ü 3 í n � F7w 3 ² jrpqRY]�DQFN[.Ü 3 í n �
F7w 3 ² B�uCHYU�U�RYXZd�TEB�u·FN[�L�BPJ)xrBETP[eJSU�[rf n JcL�lS[eF�RYT�L+B�u
JNRMDCDQFSH�D5F=RY]\L�[�År~SHKT�DGRZ­!FN[eDGF�jNDQFSH�D¹B�u¹­oHKJSUW[e]ef

ACFNR±uv[�x±BE�YBPTkB�u â '-,_ä�I� FNB�u\F×RM]Qi+H�T�u·R�[�H�DauC~Nd+BED\uv[eTåpGjNHYU�U�RYXZd�TEB�u·FN[�u'BED\u�R�ACJ
[eJSLkjNJNRM~N]QB�uvFN[zu�DQFN[#A�RM]Qir[e]�jOTP[�He´r[�u}JNR�uv[�[�LkjNB�u�dS[e] �pq[�UWDCBEJZBPDauv[�T pGf

îkBEDQDGTE[_UaFNBET�LO]Q[eJªjñTPR�´r[�RYJN[_H�JNRYDGFN[e]e{
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� FN[.ir[e^+DQR+DGFN[.~NJSLO[�]auvD\HKJSLtBEJN�+RKpoDGFNB�u�UaFSH�dNDQ[e]sB�u¹�MBE´r[eJIBEJ)DQF�[.JO~NX`lS[e]sHKJSL¤DGFN[.DQBPDQTE[±j»DGFN[

pqRY]GXZ[e]!lS[eBEJ��.BEJtDQ[eTPTEBE�MBElNTP[�DGR`HKTET�JcHKDQBPRYJSu�ACF�R.[eXZdNTPRK^ n ]aHKl�B�UæÄS�M~N]Q[zu�jODGFN[#T�H�DQDQ[�]�RYJ�TE^`DQR.[eÃtdS[e]QD\u
BEJILO[zU�BEdNF�[e]QBPJN�.í'JN�MTEB�u·F+dN~NJSuWf� FN[IUbFcHKdNDG[e]`HKTPTE~SLO[zuÈDQR=îk[e´tBÙÆïuÈLO]\HzACBPJN�=RKpsDQFN[I¸¹[eÃ�HK�M]aH�X)j!HKJSL
B�u_H×U�]GBEDGB�U�B�uvX3RKpGj!RY]`BEX �dN]GRK´r[�XZ[eJtDC~NdSRYJ�j'BPDefZ|ÙJ=DQFN[`RY]\LOBEJcHK]Q^=¸�[eÃNH��Y]\HKX)j�DQF�[Z¸¹[�ÃNH��Y]aH�X3RKp�JSH�DQ~N]G[rj�DQFN[`]Q[zL DG]QB�H�JN�YTP[
B�u�~�dOAßHK]aL�u�jSTEBEir[�ÄS]Q[rjSH�JSL�DGFN[Èl�TE~N[#DQ]GB�H�JN�YTP[ÈLtRKACJtACH�]aLNuWj»TPBEir[�AßHKDG[e]efo|ÙJ�DGFN[#X+HK�MB�UeH�T�FN[eÃ�HK�M]aHKX
DQF�B�u}B�u}]G[e´r[e]Q[zLkÚrDQFN[#Lt[�uQU�[�JSLOBEJ���]G[�L�DG]QB�H�JN�YTP[�B�u!DQFSH�DCRKp�¸¹RM]Q~SuWjNH.u·BE�YJ�uvdS[�U�B�HKTETP^.]Q[e´r[zHKTE[zL lt^�F�BEX
dS[e]au·RYJSH�TETP^rjrHKD!DGFN[�í!Åñ~NBPJNR�ÃÈR�p�DQF�[�Ü¹RtL�u�fCÝÙ|ÙD'B�u>DQF�[�ZmHKXZ[ßLO[�u·[eJSLOBPJN�#~NdSRYJ`DQFN[�H�TEDaH�]ejtHKJcL TPB�UaiOBPJN�
~Nd)DGFN[ÈlN~�]QJtD¹R_�k[�]QBEJ��Nf Þ � F�[ÈlNTP~N[ÈDG]QB�H�JN�YTP[.]Q[ed�]Q[�u·[eJOD\u�DQFN[`HMuvdNBP]aH�DQBERMJ�j�u·BEJSU�[#lNTP~N[ÈB�u¹DQF�[.U�RMTERY~�]
RKp}LO[e´rRYDGBERMJ�jNH�JSL�DGFN[#DQ]QB�HKJN�MTE[rjtiOBPJN[eDGB�UeH�TETE^`UWRYJSu·B�LO[e]G[�LkjtB�u�DQF�[Èu·^OX`lSRYTmRKpoLOBP]Q[�UWDQ[�L pqRM]aU�[±f

|ÙJZDQFN[�ÄS]\uvDCDGFN]Q[e[sdSHK]\HK�Y]\HKdNFcu¹DQFNB�u}pqRY]GX+HKDGBERYJ�RKp�DQFN[�F�[eÃNH��Y]\HKX/B�u�[eÃOd�T�HKBPJN[�LkÚrBPDCB�u�H.u·^OX`lSRYT
RKpoDGFN[.X�~�DQ~SH�T'u·[edSHK]\HKDGBERYJ)R�pCDGFN[`¸¹RYTP^)Ü¹~cHK]aLtB�HKJ n JN�M[eT�HKJSL)FNB�usU�TEBP[eJOD�f�|ÓJ)DGFN[.BEJtDQ[�]QTERtUaitBEJN�.B�u
BEJcLOB�UeH�DQ[�L`DQFN[_U�RMXZdNTE[�DQBERMJZRKp�DQF�[�AoRY]Gikf

°'HK]\HK�M]aHKd�F ó [eÃtdNT�H�BEJSu#BEJ
u·TEBP�YFtDQTE^=LtB1�m[e]Q[�JOD#T�H�JN�Y~cHK�Y[IACFSHKD.Ao[ZFSHe´r[+uGHKB�LàHKlSR�´r[rj!HKJSLØDGFN[
uQUW]QBEd�DQ~N]\HKT�BEX�HK�Y[sRKp�DQRYJ��Y~N[�uCB�u�BPJODG]QRtLO~cU�[�Lkf

|ÙJ(dSHK]\HK�Y]\HKdNF ô DGFN[=uv^tX`l»RMTEB�uvX5R�p.DQRMJN�Y~�[�uZB�u pq~N]GDQFN[�]+LO[e´r[eTPRYdS[�Lkf n lN]\HKFSHMLNHKl�]aHØB�uZRY~�]
dN]GBEX+H�Tk[eÃ�HKXZd�TE[�R�pCH�J¤BPJODG[e]QTPRtUbir[�L`A�RY]\Lkf\F×[µHYuGuv~NXZ[#DGFSHKD�DGFN[È]G[�HYLt[e]¹FcHYuCDQFNRM]QRY~��YFNTP^)uvDG~SLOBP[�L
DQFcHKD�A�RY]\L�BPJ¤îkBPlS[e] Á fEjN[�DaUYf � FN[_uvBP�YBET�R�pC­oHKJcU�[e]CTEBPJNi�u�~Nd¤DGFNB�uCu·^OX`lSRYTEB�uvX�ACBPDQF¤DGFN[#JO~�X�lS[e]oRKp
DQF�[ÈUaFSH�dNDQ[e]�f� FN[#]Q[eX�HKBEJ�BEJN�_dSHK]\HK�Y]\HKdNFcu�U�RYJtDQBPJO~�[�DQFN[.ÜsHKTPTEB�U�u·^OX`lSRYTPB�uvXÕf
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. 3�n � í 3 °!í 3 Á ø 3�n�h w9B�u�RKp¨DQFN[.xtH�JNFN[�LO]GBEX/R�p'DGFN[
xtHKlNlcHKDQFªjkuGHz^�XZ[eJ�Út¸¹[#B�u�DGFN[.w�T�L¤Ü�RrHKD�FNBPX+uv[eTåpGj

uGHz^+AoRYXZ[eJªf� FN[e]G[�pqRY]G[ÈLtRZH�TETVHYLtRY]Q[#FNBPX)ÚrDQFN[#XZRM]Q[�DGFN[e^+Lt[eDQ[�u·D
FNBEX�DQFN[#XZRM]Q[#LtR�DGFN[e^+HMLORY]G[�F�BEX)fn ^m{>TP[eDC~Su�RC�m[e]�DQF�[ w�lSuGU�[eJN[ ² B�uGu�{

îk[eDC~Su�uv[e[ei`DQF�[È¶¤^�uvDG[e]Q^�RKp�DQFN[.Ü�JSHK]GTE[�L¤wsHKimjSHKJcL�RKp
DGFN[.Ü¹T�HYU�BP[e] � RY]G]Q[eJtDe{� R�¸¹BPX TP[eDC~Su�RC�m[e]�RY~�]¹lSH�lS[�u�{ n ]QRM~NJSL+¸¹BPX TP[eD

~Su¹L�HKJSU�[#BPJ�DGFN[#X+HYL`XZRrRYJNTPBE�MFOD�{h ~ND=. 3¹n � í 3 °!í 3 Á ø 3¹n�h w9B�u�JNRYDGFNBEJN�`lN~ND n �
í ð íCÚNACFSH�D¹[e^r[sJNRYJN[#itJNR�A�[eDGF�f

xritBEdªjOACBED\UbF�[�u�{�¸¹RYd�jNDGRrHMLNu�{ � H�ir[#^rRY~N]CdNTP[�HYu·~N]Q[±{Ù©
pqRM]¹DGFN[#dNT�He^`RKp!DGFN[_ø¹JNBE´r[�]auv[�B�u�DGFN[#dNTE[zHYuv~�]Q[#RKp

. 3�n � í 3 °!í 3 Á ø 3�n�h w_f
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õ�ò B�u�DGFN[#JO~NX`lS[e]�R�p'DGFN[#TE[eDGDQ[e] n BEJªjODQF�[ Á [e´OBPTkBPJ�DGFN[ � H�]QRMDef� FN[�UbFSH�dNDQ[�]�]Q[�pq[�]au¹DGR�DGFN[:F(BED\UbF�[�u�Æ�xtHKl�lSHKDGF�j>DGFN[`LO[�uGU�]QBPdNDQBPRYJ)RKpßACFNB�UaF)BEJ=°�Hz^tJN[ ² JNBP�YFtD

uvF�RY~NT�L�lS[#UeHK]G[�pq~NTPTE^.]Q[zHYL�lS[�pqRM]Q[#u·DQ~SLO^tBEJ��ÈDQF�B�u�UaFSH�dNDQ[e]�f n TPTSDQFN[#H�TETP~SuvBPRYJSu!ACBETET�DQFN[eJ�l»[sRYlt´OBPRY~SuWj
uQHe´r[#DQF�Rruv[#ACFNB�UbF+Ao[�d�]QRtU�[e[zL�DGR.JNRYD�f

xtHKJ�FN[�LO]GBEX)jtH.l»RtLt^�R�p õ�ò XZ[eJªf n JIí'^r[rf'í'^r[#BEJ�¸¹[elN]G[eA7B�u¹w�BEJ�j õ�ò f� FN[ g �MJSHK]GTE[�L(RrH�iN�
H�JSLÛDQFN[ g �YT�HYU�BP[e]ZDQRM]Q]G[eJOD\�×]Q[Wpq[e]�DGR
DQFN[ÕU�RYJOpq[zuQuvBPRYJSuZX+HMLO[¤lt^
X+HKJt^
ACBED\UbF�[�u�f

|ÙJ¤dSH�]aHK�M]aH�dNF õ B�uCu·[e[eJIDQFN[_XZ[�HKJ�BEJN�_RKpoDQFN[_UaFSHKd�DQ[e]�Ú»DGFN[#RYlSuGU�[eJN[µHKJSL)LOB�uvDGRY]QDG[�L¤UaFSH�]aHYUWDQ[e]
RKp¨X�~SUaF`RKp�DQFN[#~NJNBP´r[e]au·[�B�uCH.ACFNBPX/RKp�DQFN[.­!]G[�HKDGRY]ef
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.NRY]�XZBPJSL�H�JSL�lSRtLO^IH�TEBEir[sDQFN[e]G[#B�u�JNR`dN~N]G�rHKDGBE´r[#TEBPir[
°¨]\HKJSHe^tH�X+HOjtJNR�d�~N]Q�±HKDQBP´r[#TEBEir[s°']aH�JSHe^tHKX+Htf

.NRY]CX�BEJSLkjYpqRM]¹lSRtLO^rjNpqRY]CX�BEJSLZH�JSL�lSRtLO^IH�TEBEir[�©
HKTEBPir[r{Ù© DQFN[�]Q[�B�u�jtDQFN[�]Q[#B�uWjNDQFN[e]G[�B�u�J�R�dN~�]Q�rH�DQBP´r[rjOJNR
dN~N]Q�±HKDGBE´r[#TEBPir[�°']aH�JSHe^tHKX+H � °']\HKJSHe^tHKX�HO{ � °']aH�JSH �^tH�X+HO{V^r[�HOjOpqRM]CXZBEJSL�HKJSL+l»RtLt^¤H�TEBPir[�DQFN[�]Q[�B�u�JNR
dN~N]G�rHKDGBE´r[rjtJNR`dN~N]Q�±HKDGBE´r[rjtJNR�d�~N]Q�±HKDQBP´r[`Ý pqRY]CX�BEJSL

HKJSLZlSRtLO^)H�TEBPir[r{ Þ�JNR`dN~N]G�rHKDGBE´r[rjNd�~N]Q�±HKDQBP´r[rjOd�~N]Q�±HKDQBP´r[
TPBEir[#°']aH�JSHe^tHKX+HtjOJNR`dN~N]G�rH�DQBE´r[�pqRM]CXZBEJSL�HKJSL+l»RtLt^
HKTPBEir[rjrTPBEir[#°']aH�JSHe^tHKX+HtjOTPBEir[#°']aH�JSHe^tHKX+HtjOTPBEir[
°']aH�JSH � °']aH�JSH � °']aHYJSH � °']aHYJcH � dN]\HKJSH�^tHKX+Ht{

� °¨]\HKJSHe^tH�X+HO{n ¶)í2�Èf
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� FNB�uCUaFSH�dNDQ[e]CB�uCH d�T�HKBPJIuvDaH�DQ[eX�[eJOD!R�p'pÔHYU�D�jNdN~NDCBPJ¤H�JODGFN[eX pqRM]QX pqRM]C[eXZdNFcHYuvB�u�f� FN[`DQBEDGTE[`B�u#LO~N[`DQRIDQFN[�U�BP]aU�~NX�uvDaH�JSU�[�u�RKpCDGFN[Z[�H�]QTP^¤dNBP[eD·^)RKp=.N]\HKDQ[�].°>[e]\LO~N]\HKlSRNjVACFNR)ACHMu

pq]Q[zÅñ~N[�JODGTE^+]Q[�pq]G[�uvF�[�L¤lO^IFN[�H�]QBEJ���DGFN[`HKJtDQF�[eX+u¹BPJ)DQFNB�u�UaFNBP[�p!RKpßDQFN[`H�]aUaFNBEDG[�U�DG~N]aH�T'�YTPRY]QBP[�u¹R�pCFNB�un TPX+H#¶)HKDQ[�]ef
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xrFN[eXZFcHKXZdNF�RY]aHMuvF�{!H�TETmFSHKBPTÙjSLOBP´OB�LO[�LR��H�XZ[r{
ø�DQDQ[�]�BEDCRMJSU�[rjkw XZRY]GDaH�TkR�´r[e] � ]aHMuvF�{�©� FN[_ø¹JNBP´r[e]au·[�A�[�]Q[#u·ACHKTPTER�A�[zL�~�d�BPJRZmHKXZ[

©äx±FN[eXZFSH�XZdNFNRM]aHMuvF�{
�¹RY]�LO[�[eX/DQFcHKDCDQF�RY~)H�XZB�L`DQFN[_U�R±uvXZB�U�U�]aHMuvF

¶)He^�ÄSJcL�RYJ�[�DGFNBEJ���R�p!H�TET�DQF�Rruv[#DGFNBEJN�±uæDGFN[_uQH�XZ[r{� FN[ÈAoRY]GT�LZFSHYuC�YRMJN[ÈDGR.[e´r[e]GT�HYu·DQBPJN�.u·X+HYu·F�f
�¹R�{'B p¨U�]Q[zHKDQBPRYJILOB�L�dSR±uQuv[zuQu�H�J¤H�BEX

ÝÙ|ÙD�LORr[zuæJNRMDefåÞÈBPD�A�[�]Q[#RYJNTP^ZDQR`X+H�ir[¹FSHMuvF
wCp!DQFSH�DCXZRru·D g FNBP�YFS�`HKJcL�DQFcHKDCXZR±uvDCFNRMTE^Z�±HKXZ[rj

xrFN[�XZFSHKX�dNFNRY]\HYu·F�{
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� FN[e]G[=HK]Q[)DGFN]Q[�[=U�RYJSu·[�U�~NDGBE´r[I´r[e]au·[�u BPJ(DQFN[=°V[eJOD\HKDG[e~SUaF�j�[�HMUbF9U�RMJOD\HKBPJNBEJN� õ "ØTE[eDGDQ[e]\u�f |�p

DQF�[�uv[+lS[+AC]QBEDGDQ[eJ
lS[eJN[zHKDQF [�HYUaFØRMDQFN[e]�j}DGFN[+XZB�L�LOTE[`´r[e]au·[+lN]QBPJN�)]Q[e´r[�]auv[zLkj'BÙfá[rfØHMuÈBEJ í'JN�YTPB�uvFªj
HKJcL¤LOBP´OB�uvBERMJSuCHK]G[#DQFN[eJIX+HYLt[�´r[e]QDGB�UeH�TETP^rj õ "`DQ]QB � T�HKDG[e]aH�TkJSH�XZ[�uCHK]G[�pqRY]QX�[�LkjODGFN[_uv~NX@R�p'ACFNB�UbF+B�u� [eDQ]\HK�Y]\HKXZX�HKDQRMJ�Ú�DQFNB�u¾B�u¾DGFN[��M]Q[�H�D!HKJSL#X�^�uvDG[e]QBPRY~Su Á BE´tB�LO[�Lr��H�XZ[rÚelt^_HYLNLOBPJN��DGFN[!DQ[e]GXZBEJSH�DQBPRYJSuð RtLØ¸¹[rjVRY] n TE[ed�FØî�H�XZ[�LkjVDQFN[ZJcHKXZ[�u�R�p õ " n JN�M[eT�u#H�]Q[ZpqRY]GXZ[�Lkf � FN[�¸¹[elN]G[eA�u#uQHe^×DGFSHKD.lt^
~NDGDQ[e]GBEJN�_DQFNB�u���H�XZ[¹DGFN[�~NJ�BE´r[e]\uv[�B�u�Lt[�uvDG]QR�^r[�Lkf � FNB�uouvDaH�DQ[eX�[eJOD!XZ[zHKJSu'DQF�[#uQH�XZ[�HMu�DQFSH�DCRKpVDGFN[
¸¹BPJSLO~SuWjODQFcHKDCDQF�[�[��k[zU�DQBP´r[¹~NDGDQ[e]\HKJSUW[�RKp�DQFN[#JSH�XZ[�RKpoxrFNBE´MHÈAoRY~NT�L�U�HK~Su·[�F�BEX�DQR`HeACH�ir[rjNH�JSL+uvR
LO[�u·DQ]GRK^�DQFN[#~NJNBP´r[e]au·[rf

|ÙJ=í¨�M^Od�DQB�H�JØH�JSLØÜ¹J�RruvDGB�U.X+HK�MB�UaiZA�[`XZ[e[�DCACBEDQF)dt^tTERYJcu�H�JSL n [eRYJcu�jkACFNB�UbF)RMJNTE^IRYdS[eJØRMJ
DQF�[�~�DQDQ[�]aHKJcU�[#RKp�DQFN[#dN]GRYdS[e]�A�RY]\Lkf

|ÙJä¶¤RMFSHKXZX�[�LNHKJ(X�HK�YB�Ubi A�[)ÄSJSLäH uvBPXZBET�HK]�LORtU�DQ]GBEJN[àHKJcL7dN]aHMU�DQB�U�[rÚ.H�JSL7DGFN[×ACF�RYTE[àRKp
¶)HKJtDQ]\H � ð RY�rH.FSHMuælS[e[eJ+lN~�BETEDCRMJ¤DGFNB�u}pqRM~NJSLNH�DQBERMJ�f� FNRYDGF�jSDQFN[#�YRtL+RKpo¶)H��YB�UbimjOB�u�DQFN[#BEJt´r[eJtDQRM]}R�pouvdS[e[zUbF�ÚS­!FN]QB�uvDCB�u�DQFN[_îkRY�MRruWf

îkBEJN[zu4 � ó HK]G[�J�RKA U�TE[�H�]ef
|ÙJ×TPBEJN[�u ô � õ A�[`uv[�[�DGFN[�]G[�uv~�TEDau�R�p�xrFNBP´MHYLNH�]auvFcHKJSHtf Á RIJNRYD_BEX+H��YBPJN[ÈDGFSHKDµHKJt^=uvBEJ��YTE[`B�Lt[�u�jFNR�A�[�´r[e]�FNBP�YF�jNF�RKAo[e´r[e]oFNRYTP^)Ý�RM]C[e´r[eJ+FNR�A�[e´r[�]�BEJcuvBE�MJNB Ä»UeHKJtDe{P{ ÞajtUeH�J+[�uQUeH�dS[ÈDQF�[ÈLt[�uvDG]Q~SU�DGBERMJ�f� FN[ZTPRY�YB�U�B�H�JØX`^)uQHe^rj g\h ~NDÈACF�BEDQ[`[eÃtB�u·Dau�j�HKJSLØBåp�ACFNBEDG[�B�uÈLO[�u·DQ]GRK^r[zLkj>BPDÈTE[zHz´r[zu¹lNT�HMUbimÚ'^r[eD

lNT�HYUaiÈ[eÃtB�u·Dau�f'xrR#DGFSHKD!BEJ.DGFSHKDoUeHMuv[sHKD!TE[zHYuvD�RYJN[�iOJ�RKACJ.d�FN[eJNRMXZ[eJNRMJ.RKp�DGFNB�uV~NJNBE´r[�]auv[CB�u>B�Lt[eJODGB�UeH�T
ACBEDGF¤RMJN[ÈR�p�DGFSHKD�f��:�oHKBEJIA�RM]aLk{ � FN[_TERY�MB�U�B�HKJÕHKJSL¤FNB�uæTPRY�MB�UÈH�]Q[µHKTEBPir[�BEJt´rRYTP´r[�L�BPJ¤DQF�[È~NJNBP´r[e]auGHKT
]Q~�BEJ�f

îkBEJN[zu\9 �  - ÈBPJSLOB�U�HKDQ[sDQFSH�D¹DGFNB�u}pÔHMU�DCB�u�DGFN[#[�uQu·[eJODGB�H�T�RYJN[_HKlSRM~NDÈxrFNBP´MHYLNH�]auvFcHKJSHtf� FN[#DQBPDQTE[sB�u�[eÃtdNT�H�BEJN[zL�lO^�DQFN[#BEJtDQ[�JODGBERYJcHKTETP^.lNT�HMuvdNF�[eXZRY~cu�dN~NJSuCH�JSL¤U�RMTETPRtÅñ~NB�HKTPB�uvX�u¨R�p!TEBPJN[�u
,`HKJSLE ò f
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Á [�HKDGF¤]QB�LO[�u�DGFN[.­oHKXZ[eTSR�po|ÙJNBEDGB�HKDGBERMJ�fö��µ� FNRY~IFO~NX�d»[zLZHKJSLIuvDGB1� � J�[�Ubir[zL�RYJN[#DGFSHKD��Y]GRrHKJ�[�uvD�BEJ� FNBEJ�[ n uQHKJcHOjSLO[�H�DQFIACBETETm]Q[eTPBE[e´r[CDGFN[e[r{h BPDQ[�J�RYDej ÷ [�T�HKDGRY]�LO[zHK]ejNl�~NDClNB�Lt[r{ � [�J¤L�Hz^�uCLOB�LNuvD
DQFNRM~¤�MR�ACBPDQF+ACH�DQ[e]CBPJ�DGFO^�l»[�TETE^GI � F�RY~)u·FSHKTPDC�YR
D·A�[eJtD·^.XZRY]G[�ACBEDGF¤HÈÄS]G[elN]aH�JSL¤H�DCDQFt^Z]Q~�XZd�{n ^m{!HKTET�DGFNBEJ�[#HYu·dNBE]\HKDQBPRYJIB�u�DQR�LO[�H�DQF�Â!Lt[�HKDGF¤B�u�DGFN[

U�]GRKACJ+R�poHKTPT�DQFNBPJN[#HYu·dNBE]\HKDGBERYJªf � ]QBPdNTE[�B�u�DQFN[_U�RM]aL+RKp
uvBPTE´r[e]oXZRrRYJNTPBE�MFOD�ÚOBEDßuvFSH�TET�FSH�JN�ZDGFN[e[rjSw,¸¹RMTE^¤w�JN[rj
w,¸sHKJN�M[�L+¶)HKJ�jkw ­oHKXZ[eT � � [e]GXZBEJSH�DQBPRYJ � RKp � DQFN[ �DQFNBP]aL � dS[e]au·RYJ � dNTE~�]aHKT�pqRY]CDGFO^�X�~NTPDQBPdNTEBPU�BPDÙ^rjYDGFNRY~Ü�FNRru·D¹R�poH:�¹RMJ � í'�MRN{­!RM~NT�LZlN~ND � Ft^ZXZRYDGFN[e]ol»[�FNRYT�L�DGFN[e[rjSw,DQFNRM~Iø4� � {ö�
¶� F�[.|ÙJOÄSJNBPDQ[Èx±JSHKir[ n JSH�JOD\HÈDQFSH�D�u·~N]Q]GRY~NJcLO[eDQFIDQFN[

ø¹JNBP´r[e]au·[�B�u�l�~NDCDQFN[.­!R_0ZJ � F=RY]QXÕ{
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� FN[_¸¹[elN]G[eA9TE[eDGDQ[e]�Ü¹BPXZ[eTmHYL�LNuæ~�d�DGR õ %OÚNBPDCXZ[�HKJcuCH.UeHKXZ[�TÙf� FN[#DQBPDQTE[sRKp!DGFN[_UbFSH�dNDQ[�]CB�u�lSRY]G]QR�A�[�L�pq]GRYX/DGFN[ÈAo[eTET � itJNR�ACJZTEBPJN[�u!RKp 3 ~SLO^tH�]aL ² BEdNTPBEJN��Âg\h ~NDCDQFN[_U�RMXZXZB�uQuQH�]QB�HKDoUeHKX�[eTÙjrACFN[eJIH�TET�B�uCuGHKB�L�H�JSL¤LtRYJN[rj

Æ�íCÆïuCH�LO[�´OBPT�HKJcL¤HKJIHeA�uvDG]QB�LO�Y[µHKJSLIHKJ+RY]GdNFSHKJ � UaFNBET�L�BPJZRYJN[±f��
°'HK]\HK�M]aHKd�Fð #X+He^.BEXZdNTP^`H.LORY�MX+HÈRKp¨LO[�H�DQFIHYuCDQF�[�F�BE�YF�[�uvD�pqRM]QX/R�p'BPJNBEDGB�HKDGBERMJ�f'|ÙJNBPDQB�H�DQBPRYJZB�u

JNRMD�H_uvBPXZdNTE[odNFN[eJ�RYXZ[eJ�RYJ�f n Jt^È�MBE´r[eJ.BPJNBEDGB�HKDGBERMJ.X�~Su·D'DaH�ir[CdNT�HMU�[�RYJ�uv[e´r[e]\HKTNd�T�HKJ�[�u�jtHKJcL�B�u'JNRMD
HKTPACHe^�u�U�RYJtpq[e]Q]G[�L�RMJØH�TETVRKpCDGFN[�u·[.uvBPX�~�TEDaH�JN[eRM~SuvTP^rf�|ÙJtDQ[eTPTE[�U�DG~SHKTªHKJSL)XZRM]aHKTVdS[e]aUW[edNDQBPRYJ)R�p�DG]Q~NDGF
RKpqDG[eJ�jtRYJN[�X�BE�YFtDoHKTPXZRru·D�uGHe^Z~Suv~cHKTETP^rjrdN]Q[zU�[�LO[�uouvdNBP]QBPDQ~SH�TkH�JSLZdNFt^Nu·B�UeH�T»dS[e]\U�[edNDGBERMJSu�f�w�JN[�AoRY~NT�L
lS[�pqRrRYTEB�uvFIDQR�U�T�H�BEX�BEJNBPDQB�H�DQBPRYJZ~NJ�TE[�uGu�BEDCA�[�]Q[_U�RYX�dNTE[eDG[CRYJI[e´r[e]Q^`dNT�HKJN[rf

°'HK]\HK�M]aHKd�F)"×ACBPTET�[�HYu·BETP^0lS[)~NJcLO[e]au·DQRrRtL(lO^
DGFNRru·[)ACFNR
FSHe´r[¤dN]\HYU�DGB�uv[zL n uGHKJSHtfäDQFN[e]G[¤B�u
dS[e]QFcHKdSu�H�uGHK]\LORYJNB�U�]G[�pq[e]Q[�JSU�[�DGR.]QBE�MRY]�XZRY]GDQB�u�jNH�JSL¤UW[e]QD\HKBEJ�TE^`RYJN[_U�RMJSU�[eBP´r[�u}DGFN[#FSHKTåp � Ft~NXZRM]QRY~cuHKDGDQBPDQ~SLO[#R�p!DQFN[#[eÃtdS[e]QDoDQR�ACH�]aLNuCDQF�[�lS[e�MBEJNJ�[e]ef

°'HK]\HK�M]aHKd�FY%+B�u_H¤U�RMXZXZ[eJtDCBEJØDGFN[�uQHKX�[�DGRYJN[ZR�p�]QRM~N�YFØ�MRrRtL0JSH�DQ~N]G[rf � FN[�AoRY]\L ÷ [eT�H�DQRM]
B�u�~Su·[�L×lS[�UeH�~Suv[`DQF�[ ÷ [eT�HKDGRY]ÈR�pCDGFN[ n f<; f n f<; f.FSHMu�DGR¤dSHMuQuÈH�JØ[eÃ�HKXZBPJSHKDGBERMJ)BEJ n uQH�JSH�lS[�pqRM]Q[`FN[
lS[�U�RMXZ[�u�[�TEBE�MBElNTP[ pqRM]�DGFN[+�Y]\HYLO[IRKp_°']aHMU�DQB�U�~SuWf � FN[+DQ[eJ LNHe^�u�H�TETE~cLO[+XZ[e]Q[�TE^¤DGR×DGFN[+DQ]\HYLOBPDQBERMJ
HKlSRM~ND�DQF�[ÈU�HKXZ[eTÔjYDQFcHKD�FN[_UeHKJ+�YR`DQ[�J¤L�Hz^�uCACBEDQF�RY~NDCAßHKDQ[�]ef

°'HK]\HK�M]aHKd�F ó B�LO[�JODGB ÄS[�u�DGFN[�]G[eACH�]aL×R�p�BEJNBPDQB�HKDQBPRYJ=ACBEDGFØLO[zHKDQFªÚ}BPD�B�u#H¤U�[�uGuQH�DQBERMJØRKpsH�TEToDQFSH�D
A�[�UeH�TET!TEBåpq[rjkBEJàH�AßHe^)BEJØACFNB�UbF)ACFcHKDÈAo[ZU�HKTEToLO[zHKDQFàB�u�JNRYD�f(%tj'u·BETE´r[�]ej�H�JSL×DQF�[�XZRrRMJ�j'H�]Q[+H�TET
U�RM]Q]Q[zuvdSRYJSLt[eJSU�[�uÈR�p#Ü�BEXZ[eTÔjkDQF�[ZTE[eDGDQ[e]#R�p�DGFN[ n u·dNBE]\HKDQBPRYJ�j�uvBPJSU�[Z�MBEXZ[eT�B�u�DGFN[+°'H�DQFØDGFSHKD.TP[�HYL�u
pq]QRMX/DQF�[È¶¤B�U�]QRtUWRruvX?BEJ � BEdNFcHK]Q[�DQF+DQR`DQFN[_¶)HMU�]QRtU�R±uvX@BEJ ² [�DQFN[e]�f� FN[#[edNBPDQFN[eD\u�H�]Q[�pÔHK]CDGRrRZU�RMXZdNTP[eÃ.DQR.[eÃtdNT�HKBEJ�BEJ+LO[�DaHKBPTÙjtlN~ND�¶¤[eX)jrDGFN[#¸�H�JN�Y[�LZX+H�J�jOFcHYu�H
U�TPRruv[_HT0ZJNBPD·^ pqRM]�Ü�BEX�[eTÙjrHMuæACBPTETml»[µuv[e[�JZlO^�H�u·DQ~SLO^�RKpoîkBPl»[�] ó  T9tf

ø¹JtD}B�u}JNRMDCRYJNTP^�DGFN[#¸¹BPJSLO~Su·DaH�JNB»pqRM]¹­oHKX�[eTÙjrlN~NDoDQFN[s~Suv~SH�TkDG[e]QXZBPJSHKDGBERMJ�R�pVDQFN[�DGFNBE]\L�dS[e]au·RYJ
dNTP~N]aH�T�RKp�DQFN[#dN]G[�uv[eJtDCDQ[�JSuv[#RKp}î�HKDQBPJ+A�RY]\LNuCRKp!DGFN[ � FNBE]\L�H�JSL(.NRM~N]QDGF ­!RMJYã·~N�±HKDQBPRYJSuWf� FN[`]Q[�HMuvRYJ)pqRY]#DGFO~Su#HMLNLO]Q[zuvBEJ���DGFN[`]Q[�HMLO[e]�B�u DGFSHKD#FN[`FSHMu J�RKA DQ]\HKJSuGU�[eJSLO[zL DGFN[ÈÄS]au·D_HKJSL
uv[zU�RYJSLZdS[e]\uvRYJcu�f¹­'pGf!îkBPl»[�]�î � �.jk­!FSH�dNDQ[e]s|Q|G|ajO´t´kf2"* � " ó jmHKJcL(.>BPD�BYÜ�[e]\HKT�LmÆ�uæw�X+H�] ² FSHe^t^tHKX)Âg x±RYXZ[�D\HKTPiZDQFN[�]Q[#ACHMuæR�p � FN[�[ÈH�JSL¤¶¤[� FN[e]G[#uv[e[�XZ[�LkÚtHKJcL�DQF�[eJ+JNR�X�RY]Q[sRKp � FN[e[_HKJSLI¶¤[rf��

� FN[+DQFNBP]aL×dS[e]\uvRMJÛdNTP~N]aH�T�X`~SuvD_l»[+~Su·[�Lkj'lS[�UeH�~Suv[+FN[+FSHMuÈJNR�A dS[e]\U�[eBP´r[�L F�BEX+u·[eT pßDQR)lS[IH
lN~NJcLOTE[)R�p.BEX�dN]Q[�uGuvBPRYJSuWf .NRY]�DQFNB�u�B�u�DQF�[)d»RMBEJtD+RYJ9DQFN[=°'H�DQF9RKp�Ü¹BPXZ[eTCACFN[�J7FN[)B�u+HYU�DG~SHKTPTE^
U�]GRruQu·BEJN�+DGFN[ n lO^�uQuWÚ>DQF�[`uvDQ~cLO[eJtD�X`~Su·D�U�RMJSuv~�TED#DQFN[�HYU�U�RY~NJtD#RKpßDQFNB�u �MBE´r[eJ)BPJ g � FN[ � [eX�dNTE[_RKp
xrRMTERYX�RYJ+DQFN[ ² BEJ��r�Of� FN[Ií'�YR)B�uÈl�~ND g DQFN[+�YF�RruvD`RKp H¤JNRMJ � í'�MRr�OjoDQFN[ZBPX+HK�MBEJSH�]Q^)pqRtU�~Su.H�D.ACFNB�UaFØDQF�[ZJNRYJ � í'�YRlS[�U�RMXZ[�u�u·[eJSu·BElNTP[rf

°'HK]\HK�M]aHKd�F ô [�ÃOdN]G[�uQu·[�uCDQFN[_ACB�uvF)R�p!DQF�[�Ü�~N]Q~)DGFSHKDsFNB�u�­!FN[eT�H�X+He^+HKDGDaH�BEJ)uGHzpq[eTP^+DQRZlNBPJSHKFªj
DQF�[È¶¤RMDQFN[�]ef

°'HK]\HK�M]aHKd�F('#ACFNB�u·dS[e]au!DQFN[�~NTEDGBEX+H�DQ[�H�JSLZLO]G[�HYL`uv[�UW]Q[eD!RKpVBPJNBEDGB�H�DQBERMJ�BPJODGR#FNB�u'[�H�]ejOB�LO[eJtDQBåpq^OBPJN�
DQF�[�´MHYuvDGJN[�uGu}RKpVDGFN[#¶¤R±uvDC¸�RYTE^.ACBPDQFZDGFN[�RYlSuGU�[eJN[�AoRY]GX DGFSHKDo�YJSHeA�u�DQF�[¹lSR�A�[eT�u}R�pVDQFN[sLNHKX�JN[�Lkf

��w � í�x
Ý�%&'ñÞ Á [�HKDGFZB�u!uGHKB�L`lO^.DGFN[ n ]aHKlcu¨DGRÈ]GB�LO[sH ­oH�XZ[eTÙf � FN[s°'H�DQFZR�p!Ü¹BPXZ[eTmÝ�ACFNB�UbF.X�[�HKJSu!H.­oHKXZ[eTqÞ
TE[zHYLNu}pq]GRYX � BPdNFSHK]G[eDQFIDQR ² [eDGFN[e]ej�HKJSL+BED\u � H�]QRYD�DQ]G~NXZdZB�u�DQFN[ g ¸¹BE�MF)°']QBP[�uvDG[�uQuG�Of
Ý�% õ Þµø4� � j�¸¹BEJSLt~SuvD\HKJNB�pqRM]�­oH�XZ[eTÙfà|afÇ[rfðF=RY~NT�LØDQFSH�D hCn�hCn î>w4��XZBE�MFOD_TERrRYiàRYJÛDGFN[e[+ACBEDGF
pÔHe´rRY~N]�f
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F(FN[eJ+��w � ¸�|���Ü9lS[�UeHKX�[#U�RYJcuQU�BPRY~SuWjNBEDCX+HMLO[#H.lSHYL
lSHK]G�rH�BEJ�f� FNB�u�U�RMJSuQU�BPRY~Su·JN[�uGu¹HMUeÅñ~�BE]Q[zL�BEJSLtBE´tB�LO~SH�TEBPDv^mÂVH AoRY]\uv[
lSHK]G�rH�BEJ�f� FN[µ¸¹[e]GXZBED!HMuvir[�L�pqRM]¹TPRK´r[±ÚñAoRY]\uvD�lSHK]G�rHKBPJ¤R�poHKTPTÙfn JSLZJNR�AäFN[#FSHYuCTE[�D�FNB�u��YBE]GT��YR`DQR n XZ[e]GB�UeHtjYDQR`FSHe´r[g u·~SUeU�[�uGuQ�.BEJ g TPB pq[��tÂ'lNT�H�JNiZTPRruQuWf

|vuCDQF�[e]Q[�J�R�[eJcL�DGR�DGFNB�u�BPXZXZRM]QDaH�TSHYUaFN[� FSHKD�FSH�~NJOD\u�XZ[rjrFSH�~NJOD\uæX�[#uvTP[e[edNBPJN�ÈRM]�HeACH�ir[-I
|�p!|'FSHML¤î�He^tT�HKFªjNFNR�A,U�RY~�T�L+|¨pqRM]Q�Y[�D� BEXZ[±j n �Y[rjSH�JSL Á [�HKDGFhIÕ|ÓJcuv~>�m[e]\HKlNTP[ pq]G[eDe{

F=[e]Q[ |�HKJIFN[e]GXZBED�jñF�RKA U�RM~NT�L+|�u·~NdNdSRY]GD� FN[#dSHKBPJ¤R�p!U�RMJSuQUWBERY~cuvJN[�uGu�jSDQFN[_U�~�]auv[#R�p'DGFNRY~N�MFOD�I
í'´r[eJ+A�[e]G[#| � ¸ n � jtDQFN[e]G[_uvDQBPTETmA�[e]G[�RYJN[µuvRM]Q[

uvdSRMD�©� FN[ n lt^NuGu�DQFSH�D�u·DQ]Q[�DaUaFN[�u}lS[eD·Ao[e[eJ � ¸ n � HKJSL
��w � f

x±DQBETPTÙjrDQF�[ Äc]auvDsuvDG[ed+B�u�JNRMD�u·R pÔH�]�HeACHe^kÂ�©� F�[È¶)H�~N]Q[�DaHKJ�B�H`uQHKBPT�u�RMJ×xtH�DQ~N]\LNHe^k{
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­oHK]G[e^×xrDG]Q[e[�D¹B�uæAo[eTETViOJ�RKACJ)DGRZdN]GRruvdS[e]GRY~Su#¸¹[�lN]Q[eA�u�HKJcL¤d»RrRM].í'JN�MTEB�u·FNXZ[eJIHMu¹DQFN[`u·[�HKDsRKp

DQF�[ h H�JNit]Q~NdND\U�^ZlN~�BET�LtBEJN�±u�f
°'HK]\HK�M]aHKd�FSu4 � ó HK]G[�BEJ`dN]QR±uv[rjtDQFN[sLOR�ACJtACHK]\LZU�RM~N]au·[rjNH�JSL�DQF�[�]Q[�u·D!RKpVDQF�[�UaFSHKd�DQ[e]oBEJ`d»Rr[�DQ]Q^±jDQF�[�~�dOAßHK]aLmf� FN[�ÄS]au·D¹dcHK]QD�u·FNR�A�u¹DQF�[ pÔH�TETSpq]QRYX �¹RY~N�MFOD�BEJZpqRM~N]�uvDG[edSu�ÚNDGFN[_uv[�UWRYJSL+dSHK]GDejNDQF�[�]G[eDQ~�]QJ�f� FN[#LO[�DaHKBPT�u'RKp�DQF�B�u!¸¹BE[�]aHK]\UbFt^ÈFcHz´r[sHKTP]Q[�HMLO^`l»[�[eJZBEJcLOB�UeH�DQ[�L.BEJ�´YH�]QBPRY~SuoUbFSH�dNDQ[�]au�f!|ÙD!B�uoÅñ~�BEDQ[

U�RMJO´r[eJtDQBPRYJSH�TkX`^Nu·DQB�U�B�u·X¤f
xrDQ[�dE YjtDQFN[�BPTETP~NXZBEJcHKDQBPRYJ_RKp n BEJ�HYu n BPJ�x±RYdNF n RM~N]eÚ�uvDQ[�dS"OjtDQFN[#UWRYJSU�[�JODG]aHKDGBERMJZRKp n BPJ�x±RYdNFn RM~N]¹BPJ ² [eDGFN[e]eÚSu·DQ[edÌ%OjmLO~SH�TEBED·^+H�JSL¤DQF�[È]Q[zuvD�RKp!BPD�LOR�ACJIDQR+¶)H�TEit~NDQF�ÚSu·DQ[ed ó jSDQFN[µuvDGRrRYdNBPJN�+RKp

¶)HKTPiO~�DQF+DQR.DGFN[:V¹TPBEdNF�RYDQFªjSHKJSL+DQFN[_U�RMJSuv[�År~N[eJtD�]G~NBEJ+R�p!DQFN[ � ]Q[e[#R�p!îkBåpq[rf
°'HK]GD="�u·FNR�AäDQF�[�BPXZdSRruGuvBEl�BETEBPD·^ÈRKp}uvDQRMdNdNBPJN��RMJ¤DGFN[_°'HKDGF�R�p n LO[�dNDau·FNBEd�f� FN[�ÄcJSHKT�U�RM~NdNTP[eD.]Q[ed�]Q[�u·[eJOD\uÈDQFN[+ÄS]au·DZu·DQ[ed
~NdSRMJ(DQFN[I°'H�DQF�j�ACF�B�UaF0X`~Su·DÈlS[¤D\HKir[eJ
[e´r[eJ

HKTPDQFNRM~N�YF=DQF�[`HYuvd�BE]aH�JODsB�u¹BPJODG[eTETP[�U�DQ~cHKTETP^`HeACHK]G[.RKpßDQFN[µuv[e´r[e]GBED·^ZR�p�DGFN[.ACFNRMTE[`U�RM~N]au·[rf ð RY~)X`~SuvD
�YBP´r[)~Nd9DQFN[=A�RM]QT�LÛpqRY]+TPRK´r[±jæDGFN[=X+HKDG[e]QB�HKTCpqRY]+DQFN[=XZRM]aHKTsB�LO[�Htj¹lS[�pqRM]Q[=DQFSH�Dej�BEJ9BED\uZDQ~N]GJ�j¹B�u
uv~�]Q]Q[�JSLO[e]G[�L�DGR�DGFN[.u·dNBE]GBEDG~SHKTÔf n JSL¤u·R+RYJ�f � FNB�u�B�u�HZî�He^OT�HKF � UbFcHKdNDG[e]ejkl�~ND�BEJ)BPD�î�He^tT�H�F ÄS�M~N]Q[zuHYuCDQF�[�X�[e]Q[�A�RMX+HKJ�f
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xrd�]QBEJ��.l»[zHKJSu�HKJSLIuvDG]aHeAClS[e]Q]GBE[�u�HK]G[�BPJ�Â'�YRrRtLtlO^r[_DQR.DQF�[

R�^�uvDG[e]e{
|Ôp¨|']Q[�H�TETP^ZiOJ�[eA7ACFcHKD�|}AßHKJtDQ[�LmjS|�U�RM~NT�LZ�YBP´r[�~Nd
î�He^tT�HKFªjNRY]C�YBP´r[#~Nd+[e´r[e]Q^tDQF�BEJN�#pqRY]�î�He^OT�HKF�fh ~ND g ACFSH�D�|!ACH�JOD\� ´MHK]GBE[�u}pq]GRYX/F�RY~N]�DQR`FNRY~�]ef� FNB�u�ACHe´r[e]GBEJN�.B�u�DQFN[#]QRrRMD¹R�poHKTPT�U�RMXZdN]GRYXZB�uv[rjrH�JSL¤u·R

RKp¨HKTPT��YRrRtL)uv[�JSuv[rf
F(BPDQF+DQF�B�u��YBåpqD�H X�HKJ+UeH�J)u·d»[�JSL�FNB�uCuv[e´r[�JOD·^.^r[�H�]au�BEJ

dS[�HMU�[rf
�¹R�A7B�u�DQFNB�uæAo[eTETSRY]�BETPT�I

í¨X�dNFSHYu·B�u·[Kü±Ñ Ï���jNDGFN[eJàè:ûªýOjNDQF�[eJ)Ò·é»ËÄýNëYjNDQFN[�J Ò�Ë:�KË�ý2�W��rË¹ûªå\ÒWj�HKJSL+T�HMuvDQTP^�éSË¹ûrç�ËajSH�JSL+UbFcHKJN�M[ÈDQF�[�BPJODGRYJSH�DQBPRYJSu
©([�HMUbFZDGBEXZ[�]Q[�´r[e]au·[�DQFN[#XZ[zHKJNBPJN�N{

|}AoRY~NT�L+uvFNR�Aä^rRM~�F�RKA#ÚNl�~ND�© pqRY]�DQFN[#XZRMXZ[eJtDe{
©9|!dN]Q[�pq[�]�DQR`DQF�BEJNiZR�p!î�He^tT�H�F�f
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� FN[�DGBEDQTP[CB�u'[eÃtdNT�H�BEJN[zL BPJ�DGFN[¹J�RYDQ[±jOlN~NDoH�T�uvRµHKTPTE~SLO[zu}DQR#dSH�]aH��Y]aH�dNFð MjODGFN[¹d�TER�´r[e]eÆïu>[e�M�ÈlS[eBEJ��

RKpqDG[eJIU�RYJtDQ[�XZdSRY]aH�]Q^ZACBPDQF+DQF�[�[zHK]QTP^Zu·DQ]\HzAClS[e]G]Q^rf
°'HK]\HK�M]aHKd�FÑ �XZ[�H�JSu>DQFcHKDCUaFSH�JN�Y[�RKp�LOBP[eD!B�u'dNTP[�HYuGHKJtDeÚO´MH�JNBED·^.dNTP[�HYu·[�u'DQFN[�XZBEJcLkÚYDQF�[¹B�LO[e[�ÄSÃt[

B�uCH`uvBP�YJ+RKp¨BEJSuGHKJNBPDv^±f}xr[e[#dSH�]aH��Y]aH�dNFSu ó HKJcL ô f
°'HK]\HK�M]aHKd�FE'�d�~NDau�DGFN[#År~N[�uvDGBERMJ�j g � FN[eJ+B�uouQHKJ�BED·^�RM]�BPJSuQH�JNBED·^�LO[�uvBP]aH�lNTE[-I�� � FN[�RrH�iZB�u!A�[�H�i �[eJN[zL�lt^ZDGFN[#BE´t^�ACFNB�UbF�U�TEBPJN�ruCH�]QRY~�JSL�BPDejNlN~NDCdS[e]GFSHKdcuæDGFN[#BE´t^Zir[e[edSu!BED�pq]GRYX/�MRYBEJ���X+HMLkf� FN[`JN[eÃtD�dSHK]\HK�M]aHKd�FØ[eÃtdN]Q[�uGuv[�u�DQFN[�LOB10�U�~NTPD·^ZRKpß[eÃOd�]Q[�uGuvBEJ��ZDQFNRM~N�YFtDÈBPJ)AC]QBPDQBEJ��NÚ�BED#u·[e[eX+uWj

RYJ+DGFN[¹pÔHYUW[�R�pVBED�jNHKlcuv~N]\L�DQFcHKDCDQF�[�DQFN[sDQ[eÃtD�R�p'DGFNB�u!l»RrRMikjmU�RMXZdSRruv[zLZHYu�BPD�B�u�R�p�í'JN�YTPB�uvFªjSuvBEX�dNTE[rj
HK~cuvDQ[�]Q[rjoHKJSL
DQ[e]\uv[rjouvF�RY~NT�L0JN[e[zL0H=U�RMXZXZ[eJrD\HK]Q^±f h ~�D.BED`LORr[�u`uvR�j�RY]`X`^)XZRru·D.�YB pqDG[�LÛ­!FN[eT�H
HKJcL0X`^Nu·[eT poA�RM~NT�LØFSH�]aLOTP^ØFSHe´r[ZlS[e[eJ H�D.DQFN[+dSH�BEJSuÈDGR×AC]GBEDQ[�RYJN[rf
|ÙD_ACHYu.BEJà]Q[�u·d»RMJSuv[IDQR)DGFN[
BEX�dSHYuGuvBERMJN[�L+HKd�d»[zHKT�u�RKp!X+H�JO^`XZR±uvDCA�RM]QDGFO^+lN]G[eDQFN]G[eJ+DQFSH�D�A�[#FSHe´r[#^tBE[eT�LO[�L�~NdIDQFSH�D�DQBPXZ[sHKJSL
DQF�RY~N�MFOD�ACFNB�UaFZ�MRYT�LIU�RY~�T�LZJNRYD�FSHe´r[�lSRY~��YFtDejSRY]�DQRY]GDQ~N]G[#AC]Q[�u·DQ[�Lkf

î�He^OT�HKF¤B�uCHK�±HKBEJIDQFN[#XZ[�]Q[�A�RYX�HKJ�f
�#w � í

Ý�%&9ñÞ � FN[�u·[�[��Y�ruClS[eBEJ��Zu·d»[zUbitTE[�Lmjñ]G[�uv[�X�lNTP[¹DGFN[#ACH�JSLO[e]GBEJN�.XZBPJSL�]G[�pq[e]Q]G[�L�DGRNf
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�¹RNfð [�uWf
°>[e]GFSHKdSuWf
w_{
í'^r[rf
|af
¸¹BÙ{ð I
�¹RNf

¸sHKBETÔ{!HKTPTk^r[_uvdSHe´tBEJN[zLkjO�M[eT�LO[zLkjOFSH�X+uvDG]Q~NJ��.FNRY]\uv[�uW{ð [_u·FSHKTPTVuv~N]GdSHYuGuæDGFN[#dNT�H�JN[eDauCBEJ�DQFN[eBP]�U�RY~�]auv[zu�f
¸¹R�A4I+�¹RMDClO^+u·dS[e[�LkjNJNRM]�uvDG]Q[eJN�MDQF�jSJNRM]Cd»R�Ao[e]¹DGR`uvD\Hz^±jh ~NDClt^ZDQFN[.xrBPTE[eJcU�[�DQFcHKD�uv~cUeU�[e[�L�u�DQFN[/�¹[eBP�YF�{
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°'FSHK[eDGRYJIACHYuCDQF�[ÈUaFSH�]QBERMDQ[e[�]�RKp¨DQFN[.xr~NJ+BPJ Ü�]G[e[eiZX`^ODGFNRYTPRY�M^rfn D'ÄS]\uvDßuvBE�MFOD!DGFN[¹d�]QRru·[�RKpVDGFNB�uoUbFcHKdNDG[e]ejYDGFNRY~��YF+DQFN[�]Q[�B�u'RYJNTP^�RMJN[sLOB�uGuv^tTET�H�lNTE[�BEJ`BED�jtHKdNdS[�H�]au

LOBA0+U�~�TEDeÚ!lN~ND`DQF�B�u.B�u.H)�YT�H�XZRY~�]`UeHYu·D�lt^
¶)He^tHOf |ÙD�B�u.H×U�RMXZdS[eJSLOBP~NX�RKp#´MHK]GBERM~Su�u·^Nu·DQ[eX�uÈRKp
dNFNBPTER±uvRYd�FO^rf

�¹R � ��BEFNBPTEB�u·X)Ú ð [�u � ¶¤RYJNB�uvX)jmHKJcL×H�TET!LORM�YX+H�DQB�U.uv^�uvDQ[�X+u�Ú�°V[e]QFSH�dSu � °'^t]Q]GFNRYJNB�uvX$HKJSLn �MJNRru·DQB�UWB�uvXÕÚcw_{ � � FN[_uv^�uvDQ[�X/RKpoîkBPlS[e]�îk[e�YB�u�f�Ývxr[�[È­!FSHKd�DQ[e] ò fåÞ
í'^r[ � °'FSHKTPTEB�UWB�uvX@ÝÔUbpGf�­!FSH�dNDQ[e]\u5'* ÈH�JSL õzò Þ\ÚS| � .VB�UaFODG[�HKJNB�uvX)Ú±¸¹BÙ{ � � ]aHKJcuQU�[eJcLO[eJtDaHKTPB�u·X)Úð I � xtU�[�dNDQB�U�B�u·X)jrHKJcL�DQF�[�X�[eDQFNRtL`RKpouGU�BE[eJcU�[rfn��R`LO[eJNBP[�uCHKTPTkDQF�[�uv[_HKJcL¤U�TPRruv[zu�DQFN[_HK]G�Y~NX�[eJOD�fh ~NDsHKTET�DGFNB�uCB�u�H.�YT�H�XZRY~�]�UeHMuvD�lO^�¶)Hz^tHtÚ»DGFN[È]G[�HKT�X�[�HKJNBPJN�.RKp¨DQFN[_dN]QR±uv[.RKp¨DQFNB�u¹UaFSHKd�DQ[e]CB�u

HYu�pqRYTPTER�A�u�Â
�¹RNj±uvRYX�[CJN[e�rH�DQBP´r[CU�RMJSU�[edNDGBERMJ.l»[�^rRYJSLÈDGFN[�| � uvdSRMir[eJ.RKpªBEJZ­!FSH�dNDQ[e]\u2%> Yj ó ,�H�JSL.[eT�u·[eACFN[e]G[rfð [�u�j�| � f
°>[e]GFSHKdSuWjNDQFN[4ZS~�ÃZRKp!DGFN[�u·[rf
w_{Ej���~NBED�jN¸�HMLOBED�j 3 H � ¸¹RrRM] � ² FO~NBPDefí'^r[rjODGFN[#dNFSHKTPTE~Su�BPJ ² [�DQFN[e]�f
|ajODQF�[Èí'�MRZBEJ)­!FNRMiOX+H�F�f
¸¹BÙ{Pj h BEJSH�F�jNDQFN[�pq[eX�BEJNBPJN[CdN]QBPJSU�BPdNTE[¹pq[�]QDQBPTEB�uv[�Lkf!ÝÔ¸¹[#lO^ ð RtLkfåÞð IMjODGFN[ n lO^�uQuWf
�¹RNjNDGFN[#]Q[�pq~cuQHKT�DGR.lS[.U�RMJODG[eJODoACBEDGF¤H�JO^+R�p'DGFNB�uWfh ~ND!H�TETSDQFNB�u>B�u!H��rHKBPJ�RMJNTE^`H��MT�HKX�RY~N]'R�pV¶)He^tHOj±HYu}d�]Q[e´tBERM~SuvTP^�RMlSuv[�]Q´r[�L.BEJ.DGFN[¹DG[eÃtDCÝv­!FSH�dNDQ[�]

%> �Þaf n TETmDQFNB�u�B�u�DG]Q~N[_HKJcL�pÔHKT�uv[rj�HKJSL+BEDCB�u�DQ]Q~�[ÈH�JSL�pÔH�T�u·[�DGRZuGHe^ZDQFSH�DCBEDCB�u�DQ]Q~�[ÈH�JSL�pÔH�T�u·[rf� FN[�dN]QR±uv[�R�p�DQF�B�u!UbFcHKdNDG[e]!U�RMX�lNBPJN[�uWjYH�JSL�RKp�UWRY~N]\uv[sLO[eJNBP[�u�jrH�TETSDQF�[�uv[CXZ[zHKJNBPJN�ruWjYlSRYDQF�uvBEJ��YTE^
HKJcL�BPJIU�RYX`lNBEJcHKDQBPRYJ�fV|ÙD�B�u�BEJtDQ[eJcLO[�L.DQR`uvDGBEX`~NT�H�DQ[�DQFNRM~N�YFtDCDQR.DGFN[�dSRYBPJODCACF�[e]Q[�BPDC[eÃtdNTERtLO[zu}ACBEDGF
´tBERYTP[eJSU�[ HKJSL�pqRY]�[e´r[e]�fn uvDQ~cLO^ZRKp¨DQFNB�uCUbFSH�dNDQ[�]CB�u�dN]GRYlSH�lNTE^ZDGFN[#lS[�uvDsuvFNRM]QDsU�~NDCDGR$�¹BElNlcHKJSHtf� FN[#DQFNRM~N�YFtD�RKp!DGFN[_¶)HYuvDG[e]CBEJ+DGFNB�uCUaFSHKd�DQ[e]CB�u�[eÃNUW[edNDQBPRYJSH�TETP^.TERKpqD·^rf� FSHKD�DQF�B�u}B�u�DQFN[#DG]Q~N[�X�[�HKJNBPJN�NjtRY]C]\HKDQF�[e]C~Suv[±jORKp¨DQFNB�u�UaFSHKdNDG[e]ejtB�u�[e´tB�Lt[eJOD!pq]QRMX DGFN[#d»Rr[�DQ]Q^±f� FN[¤X�HYuvDG[e]`uQH�TE~NDG[�u�DGFN[¤dN]G[e´tBERY~cu dSH�]aH��Y]aH�dNFSu+HYu`FNRY]\uv[�u�ACF�B�UaF�jCHKTPDQFNRM~N�YF(BPJÛDGFN[eX+u·[eTE´r[�u
A�RM]QDGFNTE[�uGu¹H�JNBEX�HKT�u�ÝqACBEDGFNRY~ND�DQF�[�[�dNBEDGFN[eDauaÞajSUeH�]Q]G^�DGFN[.­!FSHK]GBERMDQ[e[e]�BEJIDQFN[#dSH�DQF)R�p!DQFN[`xr~NJ�f � FN[
År~N[�uvDGBERMJ�jN¸¹R�A4Iá�¹RYDolO^`DQFN[�BE]�R�ACJZ´tBE]GDQ~N[zu�jrlN~NDClt^�DGFN[#u·BETE[�JSU�[CACFNB�UbFZ]G[�uv~�TEDau!ACFN[eJZDGFN[e^�HK]G[ÈH�TET
LORMJN[ÈACBPDQF�f� FN[ZAoRY]aL g JN[eBP�YFS�+B�u_H�dN~NJàRYJ g JSHe^��Oj'ACFNB�UbF=]Q[Wpq[e]au�DQRIDQFN[�JN[e�rH�DQBP´r[ZU�RMJSU�[ed�DQBERMJØH�TE]G[�HYLO^
dSRru·DQ~NT�HKDQ[zL)HYu¹lS[e^rRMJSL)| � f � FN[`uv~N�M�Y[�u·DQBPRYJ)B�uWj»DGFSHKDsDQFN[e]G[ÈX+He^`lS[`uvRYX�[eDQFNBPJN�ÈpÔHKT�uv[eTP^ILO[�uQUW]QBElS[�L
HYu�uvBPTE[eJcU�[rjrDQR`]Q[ed�]Q[�u·[eJODßHKlSu·[eJSU�[ � R�p � U�RMJSU�[ed�DQBERMJ¤lS[e^rRMJSLZDQFSH�D¹JN[��rHKDGBE´r[rf|ÙD�AoRY~NT�L lS[ZdSR±uQuvBPlNTE[`DQRIBEJtDQ[e]GdN]Q[�D�DQFNB�u#UbFSH�dNDQ[�]�BPJ×BPDau�[eJtDQBP]Q[eD·^)HMuÈH�J
HYLO´r[�]auv[�U�]GBEDQB�U�B�u·X@RKp
XZ[eD\HKdNFt^�uvB�U�u}HMu¹u·~SUaF�jSHKJSL+DQFNB�u�B�uCLORM~NlNDGTE[�uGu�RYJN[_RKp�BEDau�X�HKJt^Zu·~Nl � XZ[�HKJ�BEJN�±u�f
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õYõ B�u�DGFN[#JO~NX`lS[e]�R�p!î�He^tT�H�FØÝÙî n |vî n ¸�ÞajtDQR.ACFNRMXìDGFNB�uCUaFSH�dNDQ[e]CB�u�ACFNRYTPTE^+Lt[e´rRYDG[�Lkf� FN[�ÄS]au·D�u·[�U�DGBERYJ+R�p'DGFN[#DQBEDGTE[�B�uCHKJÕHKJSH�TE^�uvB�u�R�p õYõ U�RMJSuvB�LO[e]Q[zL�HMu¹HÈX`^�uvDQB�UæJt~NX`lS[e]efõ jNDGFN[_uv[edNDG[eJSH�]Q^mÚh - Mj»DGFN[#X+HK�MB�UeH�TSJO~NX`lS[e]eÚ õMõ jSDQFN[�X�HKJNBåpq[�uvD\HKDQBPRYJ�jtDQFN[�]Q[�pqRM]Q[rjtRKp�DQFN[_uv[�dNDQ[ �JSH�]Q^rf� FN]QRM~N�YFàX+HKDGDQ[e]�j»lS[�UeH�~Suv[ õYõ B�u¹AC]QBPDQDQ[�J)BEJ=¸¹[el�]Q[eA n ^tBEJ ÷ He^tBEJØÝ·w ÷ Þaj�H�JSL×¸�[ � Ü�R±HKDej�DGFN[uv^tX`l»RMT>R�poX+HKDGDQ[e]�j¾­oH�dN]QB�U�RY]GJO~SuWjkDQF�[ Á [e´tBET�RKpßDQFN[ � H�]QRMDeÚ>ACF�B�UaF¤B�u�DQFN[.dNB�U�DQ~�]Q[ÈR�poDQFN[ZÜ�RrH�D#RKp

DQF�[ xñHKlNlSH�DQFI~NdSRYJ=HKJIH�TEDaH�]ejNAoRY]au·FNBEd�d»[zL�lt^ZD·A�R.RYDGFN[e]�LO[�´OBPT�u�jtX+HKTP[#HKJcL�pq[�X+HKTP[rfn u¹ACBPTETVl»[`u·[e[eJ¤pq]GRYX�DGFN[.dNFNRMDQRM�Y]aHe´t~N]Q[`BEJcuv[e]GDQ[�L+RYdNdSRru·BEDG[�DGFNB�u�UaFSH�dNDQ[e]�j�î�He^OT�HKF)B�u¹FN[e]\uv[eTåp
JNRMD�LO[e´rRYB�L R�p g Á [�´OBPT��OjtlN~ND�jNHYuouvFN[#FSH�lNBEDG~SHKTPTE^.]G[eX+HK]GiNuWjrRYJZlS[eBPJN�.HMLNLO]Q[zuQuv[zL�BPJZDQ[�]QX+u>BPXZdNTP^OBPJN�
DQF�B�u}pÔHYUWDej g |ÙD�Æ�u�JNB�U�[�DQR`lS[_H�LO[�´OBPTkACFN[eJ+^rRM~�ÆÇ]G[�RYJN[_TEBPir[¹XZ[±f��� FN[#DQ[eÃtDCJN[e[zL�J�R`U�RYXZX�[eJOD�jYlN~NDCBPDCACBETPTklS[ÈJNRMDQB�U�[�L�DGFSHKD�BEDCB�u�X�~SUaF�uvFNRM]QDQ[�]¹DGFSHKDCDGFN[#DQBEDGTE[rf

�¹R�A#j'DQFN[ Á [e´tBET!RKp�DGFN[ � HK]QRMD�B�u�DGFN[+°'FSHKTPTE~SuWj'DQFN[ 3 [�Lt[e[eXZ[e]�j�HKJcL0î�He^tT�H�F
uv^tX�lSRMTEB�u·[�u�]Q[ �LO[eX�dNDQBPRYJØDGRð.N]aH�DQ[e]`°Vf � FN[¤Jt~NX`lS[e] õYõ jßHKT�u·RNj�BPJODG[e]Qd�]Q[eDG[�LØHYu.BEJ
DGFN[¤DGBEDQTP[rj'B�uÈDGFN[+]Q[�Lt[e[eXZBPJN�
pqRY]\U�[rf� FN[.]aH�DQBPRZRKpßDQFN[.TP[eJN�YDGF¤R�pCDQBPDQTP[ÈH�JSL)DQ[eÃtD¹B�u¹DQF�[.ir[e^+DQRZDGFN[.DQ]G~N[.XZ[�H�JNBEJN�`RKpoDGFN[`UbFcHKdNDG[e]ej
ACFNB�UbF
B�uWj'DQFSH�D 3 [�LO[�XZdNDQBPRYJ=B�u.]Q[�H�TETP^ØHMu�u·BEXZdNTP[ZHMu BPD.H�dNdS[�HK]\uZU�RYX�dNTE[eÃmj>DGFSHKD.DGFN[+JSHKX�[�uZÝ�RM]
´r[eBPT�ubÞªRKp�DG]Q~NDGFZH�]Q[�RMlSuQUW~N]Q[sHKJSL`X+HKJt^rjYDGFN[ � ]Q~�DQF`BEDau·[eT pmdNT�HKBPJZH�JSL�RYJ�[rÚOlN~�D}DGFSHKDoDQFN[�T�H�DQDG[e]'X`~SuvD
lS[.]Q[�HMUbF�[�L�DGFN]QRM~N�YF=DQFN[ÈpqRM]QXZ[�]ef � F�B�u�UaFSHKd�DQ[e]�B�u¹DGFN[e]G[�pqRY]G[`HKJ=HKdSRMTERY�M^rj�A�[e]G[ÈRMJN[.JN[e[�Lt[�Lkj»pqRM]
DQF�[ h RrRYiZR�p!îkBP[�u�BED\uv[eTåpGfV|ÓJ+DGFN[�uv[�pq[eA9uvBPXZdNTE[�A�RM]aLNuWjOBPD�[eÃtdNT�H�BEJSu!DQFN[#JN[zU�[�uQu·BED·^.RKp�DQF�[�lSRrRYimjSHKJSL
RC�m[e]\u}BPD�© FO~�X�lNTP^rj�^r[eD!ACBEDQF�U�RMJOÄmLO[eJcU�[�©9HMu�H#XZ[�HKJcu¨R�pV]Q[�Lt[eXZdNDGBERYJ_DQR_DQFN[�AoRY]GT�L.RKp�uvRM]Q]GRKACBPJN�
XZ[eJªf� FN[#JSHKX�[�ACBEDGF�pq~�TET � uvDGRYdSuWÂ!î'f n f ð f�î'f n f�¸_fY]Q[ed�]Q[�u·[eJOD\u�H�J)HKJcHKTE^�uvB�u�RKp!DGFN[#JSHKX�[rjrACFNB�UaF+X+He^lS[#TE[�pqDCDGR.DQFN[#BEJ��Y[eJNBP~NX/R�p'DGFN[_HYLO´MHKJcU�[�L�d�]aHYUWDQB�UW~Su�ÝÙu·[e[#dNFNRYDGRY�M]aHKd�FkÞaf
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DQFN[ � n43 w,H�TERMJN[_Hz´MH�BET�u�DGFN[e[_U�RMJSuQU�BPRY~Su·TE^rf
¶¤[�LtBEDaH�DQ[�TPRYJN��HKJcL�lN]GRrHYLIHKJSLILO[e[edªj»wäX�HKJ�jt~NdSRYJ¤DGFNB�u

F(FN[e[eTÔjO]G[e´rRYTP´OBPJN�ÈBPD�BEJ+DGFO^ZX�BEJSLh [�DGFNB�u�DGFO^ZD\HYu·ikjNDGRZu·[e[#FNR�A7[�HMUbFIUeH�]aLIuvdN]GBEJN�±u
JN[�U�[�uGuQH�]QBETP^ pq]GRYX/[zHYUaF�RMDQFN[�]�UeHK]\LkjN[e´r[eJZBPJILO~N[#RY]\LO[e]

pq]QRMX � FN[/.NRrRYTV~NJtDQR � FN[ � [eJ+R�p�­!RMBEJSuWf� FN[eJ�jNACF�[eJ¤DGFNRY~+itJNR�A#Æ�uvD�DQF�[eF(F�[e[eTkR�p Á [�uvDGBEJt^
UWRYXZdNTP[eDQ[±jñX�Hz^�uvDoDQFNRM~+d»[�]aU�[eBP´r[ � ¸ n � F(BETPT�ACFNB�UaF

XZR�´r[�L.BED�Äc]auvD�f â � FN[�]Q[#B�u�JNR.ÄS]\uvDCRY]�T�HMuvD�föän JcL�TPRN{'DGFNRY~ÕHK]QDCdcHYuvD�DQF�]QRY~��YF¤DGFN[ n lt^NuGu�f
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� FN[#JO~�X�lS[e]oRKp�DQFNB�uCUbFSH�dNDQ[�]CB�u�DQFcHKD�RKp�DQFN[_UeH�]aLNuCRKp!DGFN[ � H�]QRMDef� FN[.DQBPDQTP[.RKpoDQFNB�u#UbFSH�dNDQ[�]¹B�u�H`dN~NJ=RKpCDGFN[.dNFN]\HYu·[ g A�[�H�T!HKJSL)A�Rr[z�Of`|ÙD�XZ[�H�JSuæX�RYDQBPRYJÕHKJSL

]Q[zuvDef � F�[�X�RY]aH�T�B�u�DGFN[_U�RYJt´r[eJtDQBERMJSHKTSX`^Nu·DQB�UæRMJN[rÚSuvDGRYdIDQFNRM~N�YFtD�H�D¹BPDauCu·RY~N]\U�[r{
.>BE´r[�ACFN[e[�T�u!HK]G[�XZ[eJtDQBPRYJN[�LÈBPJZDQF�B�u�UaFSH�dNDQ[e]�ÚNH�TETkl�~ND�DGFN[�DQF�BE]aL`]Q[�pq[e]!DGRÈDQF�[�~NJNBP´r[e]au·[�HMu�BED�B�u�Ú

lN~NDCDGFN[#ACFN[e[eT�R�p'DGFN[ � H�]QRMD�B�u�JNRMDCRYJNTP^ZDQF�B�u�jNl�~NDC]Q[ed�]Q[�u·[eJOD\u�[�År~SHKTPTE^`DQFN[_¶)HK�MB�UaiMHKTV°'H�DQF�f� FNB�u�dN]\HYU�DGB�U�[_B�u¹DGFN[e]G[�pqRY]G[.�YBE´r[�J¤lt^E.N]aH�DQ[e]#°VfkDQR+FNB�u¹dN~Nd�BET�uWÚ�DQR+DQ]G[�HKD�DGFN[`uv[zÅñ~N[�JSU�[.RKpoDGFN[
UeH�]aLNu#HYusUeHK~Su·[ZH�JSL)[��m[�U�Def � F�[eJSU�[rjmDQRILOB�uGU�R�´r[e]�DQFN[`UeH�~Suv[.lS[eF�BEJSL)H�TET!UeH�~Suv[zu�f.xr~SUeU�[zuQu¹BPJ)DQFNB�u
dN]\HYU�DGB�U�[#År~SH�TEB Äc[�u}pqRY]CDGFN[#�Y]aHMLO[ÈR�po¶)HYu·DQ[e]CR�p'DGFN[ � [�XZdNTE[±f

|ÙJ)DQFN[_d»[�JO~NTPDQBPX+HKDG[�dcHK]aH��Y]\HKdNF=DQFN[.l�]aHYUair[eDG[�LZdSHYuGuQHK�M[Z]Q[�XZBEJSL�u�DQFN[µuvDQ~cLO[eJtD�DQFSH�D�DQF�[.~NJNB �´r[e]\uv[�B�u�JNRYD�DQR`lS[ÈUWRYJtDQ[eXZd�T�HKDG[�L`HYu�H dNF�[eJNRYX�[eJNRYJ�BEJ+DQBPXZ[rf
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xrRMXZ[�XZ[eJ`TERrRMi+BEJtDQR.DQF�[eBE]CXZBPJSLNu'BEJtDQR.DGFN[eBP]CXZ[eXZRM]QBE[�u�j
H�JSL�ÄSJcL�JSH�~N�YFtD¹l�~NDCdSHKBPJIHKJSLIuvFSH�XZ[rf� F�[�uv[#DQF�[eJ+dN]QRtU�T�HKBPX g � FN[.Ü�RrRtL)î�HeA���~NJtDQR.X+H�JNitBEJSLkf� FN[�uv[#dN]G[�HYUaF+]Q[eJt~NJSUWB�HKDGBERMJ�j g ´OBP]QDQ~�[��Oj�U�R�ACHK]\LOB�UW[�BPJ

[�´r[e]Q^.pqRY]GX)f� FN[�uv[_ACFNBEJ�[�[eDQ[�]QJSH�TETE^±f
xrX�~��NjODGRrRYDGFNTE[�uGu�jNFSH�BE]GTE[�uGu¹­!RrRYDQ[±jkLO[�lSHK~SUaF � [eX+HMuQU�~ �T�HKDQ[zL h ~cLNLOFSHtjSU�RYXZ[�^r[#DQR.XZ[&IZ|!FSHe´r[_HÈDQ]QB�Ubi`DQR
X+HKir[�^rRY~Iu·BETE[�JOD�j»wä^r[�pqRrHKX�[e]au � H�D � DQFN[#XZRM~NDQF�{��H�DQ~N]G[�Ñ Ò�AßHYuvDG[�pq~NTÔÚNlN~NDCFNR�AäAo[eTETVxrFN[_UeHKJIHT�kRM]aL¤BPDe{
��HKDG~N]Q[�Ñ Ò!pÔHKT�uv[rÚNlN~�D�|bÆáX/H.lNBPDCRKp¨H TPB�HK]CX`^�uv[eTåpGf
��H�DQ~N]G[�Ñ Ò�~Su·[eTE[zuQu�ÚNl�~NDCDQFN[�J�F�RKA l»[zHK~NDGB pq~NTVu·FN[#B�u�{

�sHKDQ~�]Q[�Ñ ÒCUW]Q~N[eTÔÚOlN~�D�|}DQRrR�HKX
H�xtHMLOB�u·Def� FN[#�rH�XZ[#�YRr[�uCRYJªÚNBEDCX+He^`FSHe´r[�lS[e[eJ+DQRrRZ]GRY~N�MF�pqRM]h ~SLNLOFSHtjNlN~ND�BED�Æ�u¹ÝqB p¨HKJt^ODGFNBEJ��OÞ!DQRrR�LO~NTETSpqRY]�XZ[rf� Ñ�Ë�ýñÒ�þMÿ�Ë¹ûªæ(ý/�m üªåbË#×�7�Íªý�ý»Ë9#·è.ÍrÑ+�·ËQÒ_ê��m �TåaËQÒ.Ë�ýNçaÍªåaËT×
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� FN[#DQBPDQTE[sRKp!DGFNB�uCUaFSHKd�DQ[e]CB�uCHÈdNT�HMU�[�pq]Q[�År~N[eJtDQ[�L`lO^S.N]\HKDQ[�]�°>fN~NJtDQBPTkBEDolS[�UeHKX�[�]Q[�u·dS[�U�DaH�lNTE[±f� FN[�UaFSHKdNDG[e]'B�u'H�]Q[elN~�ir[�DQRsDQFNR±uv[�ACFNR_UeHKJ`u·[e[CJNRYDGFNBEJ���l�~ND!uvRM]Q]GRKA HKJSL.[e´tBETtBEJ.DGFN[C~NJNBP´r[e]au·[rf� FN[ h ~cLNLOFNB�uvD�HKJcHKTE^�uvB�uæX�Hz^`lS[ÈDG]Q~N[rjNl�~ND¹J�RYDCpqRY]�XZ[�JZRKpoUWRY~N]\HK�Y[±f � FN[Èd�TE[�HÈDGFSHKD g TPRK´r[#B�u

uvRM]Q]GRKA��tj»lS[�U�HK~Su·[�BPDau�[�U�uvDaHMuvBP[�uCHK]G[ÈRYJ�TE^ZDG]aHKJcuvBEDGRY]G^rjNB�uCU�RMJODG[eXZdNDGBElNTP[rf
°'HK]\HK�M]aHKd�F ô f=­!RrRYDQ[+B�uÈH¤lNT�HYUaiOX+H�BETP[e]¹[�ÃOdSRru·[�LØlO^ � F�[¤í!År~NBEJ�RKÃmf � FN[Z[eJSL=RKpsDQFN[ZdcHK]aH ��Y]\HKdNF ]Q[�pq[�]auÈDQR
­oHKDG~NTETP~Su�j!FNB�uµpÔH�XZRY~SuÈ[�dNBE�M]aHKX HKlSRY~ND�DQFN[+^rRY~�DQF
ACFNR=DQ~N]GJN[�L0F�B�uÈ~NJSUWTE[ZBPJODGR

¸�H�]QdSRtU�]aH�DQ[�uWfZ|ÙD#B�u#H+uv~Nl�DQTE[`ACHe^+pqRY]:.N]\HKDQ[�]#°>f�DQR+BPJSuvB�uvD#~NdSRYJØF�B�u�´OBP]QBPTEBED·^rjSu·BEJSUW[.RYDQF�[e]QACB�uv[`FN[
U�RM~NT�LZJNRMD¹[eX�dNTER�^.DQF�[�]G[eXZ[�Lt^rf� FN[ÈT�HYu·D¹dSH�]aH��Y]aH�dNF)B�u�H`Åñ~NRMDaH�DQBERMJ�fC|ÙJ)°�HK]QB�u�jG�¹[��Y]QRr[zu¹H�]Q[ÈX`~SUaF+uvRM~N�YFtDsHzpqDQ[�]¹lt^+uvdSRM]QDQBP´r[
T�HMLOBE[zu�f � FNB�u`B�u.DQFN[e]G[�pqRY]G[¤dN]G[�uv~�X+HKlNTP^ØBEJtDQ[�JSLO[�LØDQR HYuQu·[e]QD`DQFcHKDZ[e´r[�JÛA�RMXZ[eJ
X+He^=[eJYã·R�^
TEB pq[
uvRMXZ[eDGBEXZ[�uWf� FN[CA�RM]aL g xtHMLOB�u·Da��B�uVDaHKir[�J�pq]QRMXyDGFN[�pÔHKXZRM~Su'¶)H�]aÅr~NB�u'Lt[�xtHYLO[±jYACFNR#�rHe´r[�uv~�dN]Q[eX�[}TPBEDG[e]aH�]Q^
pqRY]GX/DQR`DQF�[æã·R�^�u�RKp!DGRY]GDQ~N]G[rf
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� FN[#dN]GB�U�[�R�p![eÃtB�u·DQ[eJSUW[�B�u�[eDG[e]QJcHKTkAßHK]·pÔHK]Q[±fö��É

xrdS[�HKitBEJ��ZHMuCHKJ)|Ù]GB�uvF�X+HKJ�j�|'dN]Q[�pq[�]CDQR�uQHe^kÂ � F�[�d�]QB�UW[
R�p![eDQ[�]QJSH�TkACH�]vpÔH�]Q[ÈB�u�[eÃtB�uvDG[eJSU�[±fn JcL�X�[eT�H�JSUbF�RYTE^µHYuC[eÃtB�uvDG[eJSU�[sB�u�jtDQFN[#dN]GB�U�[#B�u�A�[eTPT

A�RM]QDQFIdSHe^OBPJN�Nf
|·u�DGFN[e]Q[#B�uCH�Ü¹R�´r[e]GJNXZ[eJtD�IµDQFN[eJÕ|aÆÇX?HK�YBPJ+BEDe{ � R�¸¹[eTET

ACBEDQF+DGFN[#lNTERrRtLO^Ií'JN�MTEB�u·F�{g w». 3�n � í 3 °!í 3 Á ø 3�n�h w_jrFNR�Aä~NJtA�RM]QDQFt^+H�]Q[
DQFN[�u·[_uv[eJtDQBPXZ[eJtDau�{ï�g Á Æá^r[�AßHKJtD�H�UWTEBEd�RYJ¤DGFN[CãGHeA4Ie�_� Ê
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.N]aHKDG[e]�°>fSUWRYJtDQBEJt~N[�u!DQFN[_u·~NlNã·[�U�DCR�p�­!FSH�dNDQ[�] õ ,Of
¸¹[�dNB�U�DQ~�]Q[�u�FNBPX+uv[�T pVHMuCH ´tBE�MRY]GRY~SuWj»]G[�UbitTE[zuQu�jtH�TEXZR±uvD�]GR�A�LO^+|Ù]QB�uvFNX+H�J�f>F�[�B�u�JNR`DQFNBPJ � TPBEdNdS[�LdN]G~SLO[rj!DQR=u·[e[ei
uGHKTE´MH�DQBERMJ
BEJ
~NJNX+H�JNTE^àuv[�T p � HKlNJN[��rHKDGBERMJ�ÚCJNRØ­!]Q[e[�dNBEJN�!«Y[zuv~SuWj}DGRØu·TEBEJ�i×DGFN]QRM~N�YF[eÃtB�u·DQ[eJSUW[ZDQR=DQFN[+DG~NJN[+RKp#DGFN[ Á [�HMLÛ¶)HK]\UbF
BPJ*xñHK~NTÔÚæJ�R0­!]G[eXZ[e]GB�HKJ ­oHKTETP~SuÈDQR=ACH�]Q[eF�RY~Su·[¤FNB�u

uv[�XZ[eJZBPJZFNB�u�U�[e]G[elS[eTETP~NX)fg �¹[�A � FNRM~N�YFtDQB�uvD\� B�u�RYJNTP^ w�T�LZí'~NJO~cUbF+AC]QBPD�uvX+H�TETÔf
°'HK]\HK�M]aHKd�F°" �MBE´r[�u#DQFN[+´r[e]G^Øu·DQ]Q~��Y�YTP[�pqRM].TEB pq[±j'ACFNB�UaF LOB�u·FN[�HK]GDQ[eJcuÈXZRtLO[e]GJ0DGFNBEJ�ir[e]auWj!HYu`H

�YRrRtL¤[�JNRY~N�MF¤]G[�HYu·RYJ�pqRM]¹[�ÃOB�uvDQ[�JSU�[rf
°'HK]\HK�M]aHKd�F ô [�ÃOdN]G[�uQu·[�u�DQFN[�uvRY]G]QR�A�RKpsDQF�[�XZRtLt[e]QJ=DQFNBPJNir[e]�j'HKJcL×dSHK]\HK�M]aHKd�F['(.N]\HKDQ[�].°>fPÆ�u

uv~��Y�Y[zuvDQBPRYJ+pqRY]�]Q[edNTP^OBPJN�ÈDGRZu·~SUaF¤UW]QBEDGB�UeuWf
��w � í�x

Ý�%&,ñÞß|Qxª� Á jtDQFN[�pqRY~�JSLNHKDGBERMJ=uQU�BPTÙf>R�p'DGFN[#~NJNBP´r[e]au·[ � 9 òá� °VjNDQFN[#TE[�DQDQ[�]�RKp¨¶)HK]\u�f
Ý ó±ò Þß°ÛH�T�uvR`XZ[�H�JSu g H.XZRM~NDQFS�tf
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|�H�XìJ�RYD�HKJ n JSH�]aUaFNB�u·DCBEJ��MÍªæ>å�u·[eJSu·[�R�p!DQF�[�AoRY]\LkÂ
^rRY~N]ClN]\HKBPJ�B�u�DQRrR+Lt[eJSuv[�pqRM]�HKJt^ZiOJ�RKACJI[eÃtdNTER±uvBE´r[

DQR�H �m[�U�DCBPDef
|oHKX/J�RYDsHKJ n JSH�]aUaFNB�u·DCBEJ+^rRY~N]�u·[eJSu·[�R�p'DGFN[#A�RM]aLkÂ

pÔH�JSU�^+H`°>RMTEB�UW[eX+HKJ`TE[�D�TERrR±uv[_RYJ×x±RtU�BE[eD·^m{
F(F�BETE[#DGFN[e]Q[s[eÃOB�uvD\u�DQFN[#lN~N]G�Y[�uGu�jNDGFN[#FO~NJtDQBPJN�.X+H�J�jORM]
H�JO^+X+H�JZACBEDGF+B�LO[�H�T�u�TP[�uQu�DGFSHKJ=xrFN[eTPTE[e^mÆ�u!HKJcL¤uv[�T p �LOB�uQU�BPdNTEBPJN[�TE[zuQu�DQFcHKJIîkR�^rRYT�HtÆ�u�©(BEJIu·FNRY]GDejmHKJt^ZX+HKJ
ACFNR.pÔHKTPT�u}pÔHK]suvF�RY]QDCR�po¶ ð xtí!î^.�©*|�H�X@HK�±HKBEJcuvDn JSHK]\UbFt^rjtHKJSLZpqRY]6.N[e~SLNH�TEB�u·X)f
í'´r[e]Q^ g [eX�HKJSU�BPdSHKDGRY]\�ÈFSHYuC[eJSu·T�He´r[�L�DGFN[�pq]Q[e[rf
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xr[e[/.N]aH�JNi+¸�H�]Q]GB�u�j g � FN[ h RYX`lS�Of
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uvF�RY~NT�LÈl»[ßHK]GRY~Su·[�LZÝÙHMu}w�TEBE´tB�HC¸sHYLNLORMJ`HYuGuv~N]G[�u'X�^CpÔHe´rRY~N]GBEDQ[C­!FN[�T�HñÞ\jY^r[eD�dSRYTPB�U�[�XZ[eJ�je~NJ�TE[�uGu¾XZR±uvD
uv[�´r[e]Q[eTP^.]Q[ed�]Q[�uGuv[�LkjNAoRY~NT�LZl»[_LNH�JN�Y[�]QRY~cu¹ACBET�L�lS[�HMuvD\u�f� FN[�T�HYu·D�lNBPDQDG[e]ouv[eJtDQ[eJcU�[CB�u'DQ[�]Q]QBPlNTE^_DQ]G~N[rÚODGFN[�d»[�]auvRMJSHKTmTEBPl»[�]QD·^ÈR�pVDQFN[ 3 ~cuQuvB�HKJZB�u'BEXZXZ[�JSuv[eTå^
�Y]G[�HKDG[e]�DQFSH�J)DQFSH�D�RKpoDQF�[.í'JN�YTPB�u·FNX+HKJªf � F�[ÈT�H�DQ[�u·D 3 HYLtB�UeH�T'LO[�´OB�U�[�u}pqRY] uv[�U�~�]QBEJ�� pq]G[e[�LORMXìFcHz´r[
DQ~�]QJN[�LØJNBPJN[ZRM~ND�R�p�DG[eJ í'JN�YTPB�uvF�XZ[eJØBPJODGR×xrT�Hz´r[zu�j'RYl�TEBE�M[�LØDQR)]G[edSRY]QD`DQF�[eBE]_XZR�´r[eX�[�JOD\u¹DQR)DGFN[
�YR�´r[e]GJNXZ[eJtD!TEBPir[�u·R�X+H�JO^`DQB�Ubir[�D � RKp � TE[�He´r[CXZ[eJªf� FN[�RMJNTE^_u·RYTE~�DQBERMJ.RKpmDQF�[¹xrRtU�B�HKT�°']QRYl�TE[eX,B�u�DQF�[CU�]G[�HKDGBERYJ_RKpªH�U�T�HYuGu¾ACBPDQFÈDGFN[�DG]Q~N[odSHKDG]QB�HK]aUaFSH�T
pq[e[eTPBEJN��jNH�JSLZDQFN[#X+H�JNJN[e]\uCHKJSL+RYlNTPBE�rH�DQBPRYJSuCRKp¨UbF�BE´MHKTP]Q^rf
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F(BEDaUaF � XZRrRYJ�DQFSH�D¹DG~N]QJN[zuvD�HKTPT�DQFN[_u·DQ]Q[zHKX+u�DGR.lNTERrRtLkj|!DaHKir[#DGFNB�u�FSH_Be[eT�]GRtLkjSHKJSLIuvD\HKJSLkjmHKJcL¤uvAo[�HK]n J)w�H�DQF>© lS[eJN[�H�DQF¤DGFNB�u�l�T�HYu·DQ[�L¤wsHKiIH�JSL�lSH�]Q[� FSHKD�]Q[�H�]au�BPDauCHK�MRYJt^IHKlSR�´r[�DGFN[4ZSRrRtL
F(FNRru·[.u·A�RYTPTE[eJ+X+HMuvi`X�~�DQDQ[�]au!HKJÕHKDQF�[eB�u·DeÆ�u�d�]aHe^r[e]ef
F(FSHKD�RrH�DQFIX+He^`uvDaH�JSL¤DQF�[Èu·FNRtUaiZRKp�DQFNB�uæR_�m[eJSU�[rÂg � FN[e]Q[_B�u�JNR`|ajNJNR#ã·R�^rjOJ�R�dS[e]GX+HKJN[�JSU�[��ªI
F(BED\UbF � XZRrRMJZRKp¨lNTERrRtLkjS[eDG[e]QJSH�T�[elNlIHKJcLáZSR�AwCp'lcH���[�L�lNBP]QDGF�jOBPJ¤Lt[�HKDGF)uvDGBETPTkTE~�]Qi�u�H`UbFSH�JN�Y[±Ún JSL+HKTPTkDQF�[�TP[eRYdcHK]aL�uæBPJ�DGFO^�A�RrRtLNu¹DGFSHKDC]\HKJN�M[rjn JSL+H�TET�DQF�[�´MH�XZdNBE]G[�u}BPJ+DQFN[eBP]�lSRY~��YFSu¹DGFSHKD��YTPR�A#jh ]QRrRtLtBEJN�ZRMJ+lNTERrRtL � DQF�BE]au·D�© DQFN[�u·[.H�]Q[ÈJ�RYD�uvR�uvDG]aH�JN�Y[n JcL�ÄS[e]\U�[#HMuæTPB pq[rÆïu¨~�JOpÔHKBPTEBEJ��`uvFNR�A�[�]ef � FN[�u·[.LOBP[rjð [eD�DGBEXZ[�]G[elS[�HK]\u�DQFN[�X/DQFN]GRY~N�MF¤[eDG[e]QJ�BED·^rf

¸¹[�H�]CDQFN[�J�DGFN[.wsHKDQFªjNACBEDQF � XZRrRMJ+RKp!lNTPRrRtLkjmLO]Q[�HMLX�RrRYJ�{
îk[�D�H�TETkDGFO^�uvDQ]G^O�M[�u�HKJSLZDQFt^Z�MFNRY~NT�u¹H�DQDG[eJSLk{

¸¹[sDQFSH�D¹[eJcLO~N]Q[�DQF+[e´r[eJZDGR.DQFN[#[eJcL
¸sHKDQFÕuvAoRY]QJ+DGFSHKDsîkR�´r[rÆ�u�R�ACJIU�RY]GdSuv[µuvFSH�TET�TPBE[#H�DCJNRrRYJ

í'´r[eJ+BEJ�DQFN[_U�R_0ZJ+RKp¨BEDau�F�RYdS[�u�jmHKJcL¤uvdS[eJcLn TPTkDQF�[ pqRM]aU�[#AoRYJ+lO^�BEDau�RMT�LZA�Rr[µHKJSLIuvDG]Q[�uGu
|ÙJ+JNR�AäH�JNJNBPFNBET�HKDQBPJN�$�¹RMDQFNBPJN�YJN[zuQu�f

� FNB�uCUbFSH�dNDQ[�]CB�uCUeH�TETE[zLZ|ÙXZdS[e]QB�HKTm°'~N]QdNTP[
HKJcL n °'~NJNB�U4FàHK]�f
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� FN[`DQBEDGTE[_RKpCDGFNB�u#UaFSHKd�DQ[e]�j>H�JSL)BEDau�DvAoRIuv~Nl � DQBPDQTP[�u�j�ACBETPT>J�[e[�L)JNR+[eÃOd�T�HKJcHKDQBPRYJ=DQR+]Q[zHYLO[e]\u�RKpDQF�[ÈUWT�HYuGuvB�Ueu�f� FNB�u�dSRr[eXÕjNBEJSu·dNBE]G[�L�lt^S«rHKJN[.­!FN[�]QRYJªj»B�uCHYu�uvBEX�dNTE[sHYuCBEDoB�u�[eTP[e�rH�JOD�f� FN[#dSRr[eD�HMuvi�u�jSBEJ+´r[e]\uv[: MjS¸¹R�AäUeH�J¤Ao[�lSH���[#DQFN[ � FN]G[e[.­!FSHK]\HYU�DG[e]QB�uvDGB�Ueu�I
|ÙJ�´r[�]auv[¨"OjNFN[_uvF�RKA�u�DQFSH�D�LO[�HKDGF¤B�u�BEXZdSRYDG[eJtD�H��rH�BEJSu·D�TEBåpq[rf
|ÙJ�´r[�]auv[¨%OjNFN[#RC�m[e]\uæDGFN[_uvRMTE~NDGBERYJIRKp�DQFN[#dN]GRYlNTP[eX)f� FNB�u�B�u�jtDQR`HYU�U�[edNDoDQFNBPJN�ruCHMu�DQFN[e^�HK]G[rjNH�JSLZDQR.DG~N]QJ+^rRY~�]�ACFNRMTE[#[eJN[e]G�YBP[�u}DGR.dN]QRM�Y]Q[zuQu�RYJ+DGFN[

°'H�DQF�f
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¶)HKJt^�lS[�UWRYXZ[�u!D·A�RNÂ!D·A�R.RMJN[rÂ'RYJ�[K�sHK~N�MFOD�f8F(FSH�D
U�RYX�[�u}DGRR��H�~N�YFtD�I

F(FSHKD�{�u·FSHKTPT�DQFN[ n LO[�dNDC�YBP´r[�~Nd+FNB�uCFN[e]GXZBED!TPB pq[rjtHKJcL
�MR�[�H�DQBPJN�`HKJSLILO]QBPJNitBEJN�`H�JSL�X+H�iOBPJN�ÈX�[e]Q]G^�In ^m{'u·FSHKTPT�FN[#JNRYDsLOR�uvR>I+F�[�itJNR�A�uCDQFSH�D¹DGFN[_¶)HKJt^�B�u

��H�~N�YFtDeÚSH�JSLZFSHe´OBPJN�U��HK~N�MFOD�jN[eJYã·R�^�u�DQFSH�D=��HK~N�MFOD
[e´r[eJZBPJ�DGFN[#[eJYã·R�^tXZ[eJtD}R�p!DQF�[È¶)H�JO^±f

.NRY]CACF�[eJE��H�~N�YFtDClS[�U�RMXZ[�u n lSuvRMTE~NDG[K�sHK~N�MFOD�jNBED
l»[zU�RYXZ[zu�HK�±HKBPJ¤DQF�[È¶)H�JO^±fn Jt^�DGFNB�uC¶)H�JO^+H�JSL�DGFNB�u\�sHK~N�MFOD�H�]Q[ÈB�LO[eJtDQB�UeHKTÔÚñDGFN[e^

HK]Q[_JNRYD�UWRY]Q]G[eT�H�DQBP´r[�u}RM]¹dNFcHYuv[zuæR�p!u·RYXZ[#RYJ�[ÈLt[e[edS[e]n lcuv[eJSUW[ � R�p � |·LO[zHOÚODGFN[e^+H�]Q[#JNRMD�HMuvdS[�U�D\uæR�p!u·RYXZ[pq~N]GDQFN[�]�îkBE�YFtDeÂ'DGFN[e^+H�]Q[ � FN[e^m{h [eACH�]Q[rjSwäX`^.lN]QRMDQFN[e]�jNTE[�u·DCDQFNB�uCUbFcHKdNDG[e]�LO[�U�[�BE´r[
DGFN[e[r{
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� FN[#DQBPDQTE[sRKp!DGFNB�uCUaFSHKd�DQ[e]C]G[�pq[e]au!DQR`DQFN[.Ü�]Q[�[eiZJt~NX�lS[e]�jt°ßÜ lS[eBEJN� g °'BP�r�.ACBEDQF�RY~ND�H�J g B��Of� FN[`uv~�lNã·[�U�D�R�pCDQF�[`UbFSH�dNDQ[�]�B�u�UWRYJSu·[�Åñ~�[eJODGTE^IU�RM]QRYTPT�H�]Q^¤DGR¤­!FSH�dNDQ[e]\u õ ,¤H�JSL!9 ò j�DGFN[.[eDQF�B�Ueu

RKp n LO[edNDoTEBåpq[rf� FN[ n LO[edNDsFSHYu�dS[e]vpqRM]QXZ[zL�DQF�[ZÜ¹]G[�HKDrF=RY]GikÚ�¸¹[.FSHYu�]G[�LO~SU�[zL¤DQFN[`¶)H�JO^IDQR+��HK~��YFtDeÚVHYu_H
U�RMJSuv[�År~N[eJcU�[rjOF�[�B�u�JNR`TERYJ��Y[e]�Hepq]aHKB�L�R�p'DGFN[_¶)HKJt^rf

°'HK]\HK�M]aHKd�F ó f�xr[e[#lS[e]\HYuvF�BEDQFªf
°'HK]\HK�M]aHKd�F ô jNDaH�ir[�u�DQF�BEJN�±u}pqRY]�ACFSHKD�DQFN[�^+HK]G[rÚN�YBP´r[�~Nd+BEJtDQ[e]GdN]Q[�DQBEJ��NjO]G[�ÄSJNBPJN�`HeACHe^rj

HKJcHKTE^�uvBPJN�Nf h [#u·BEXZdNTP[�H�JSL�TP~SU�B�LZHKJSL+]aHMLOB�H�JOD�HMu5.N]aH�DQ[e]�°Vf
°'HK]\HK�M]aHKd�FR'tfHF(BEDGF#DQFNB�u>U�RMXZXZ[eJtDaH�]Q^CDGFN[e]Q[oB�ukJNR�pq~N]QDGFN[e]�LNHKJN�M[e]ej±HKJSL#DQFN[oACHK]GJNBEJ��¹lS[�U�RMXZ[�u

uv~�d»[�]�ZS~NRM~Su�f
�#w � í

Ý ó  KÞ �H� � °�Ü � °'BE�`ACBEDGFNRY~�D�HKJ)| �,h TPBEJSLZ°'BP�Nf
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w�JNTE^ZDGFN]QRM~N�YFÕLO[e´rRMDQBERMJ+DQR$. 3�n � í 3 °}í 3 Á ø 3�n�h w
X+He^`DQFNB�u�l»RrRMi+l»[_~NJSLO[�]auvDGRrRtLkf

¸¹R�A7X`~SUaF�XZRM]Q[�DGFN[eJIuvF�RY~NT�L¤¸¹[_LO[e´rRMDQ[#¸�BEX+u·[eT pmDQRn |�F n xNx_pqRY]CDQF�[�~�JSLO[e]\uvDaH�JSLOBPJN��R�p!DQF�[È¸�RYTE^ h RrRYi�u
R�p Àndniskeè(g Ið [eDoX�~Su·D�FN[#T�HKlSRY~N]�~NJSLt[e]Q�M]QRY~�JSL�[eDG[e]QJcHKTETP^rf � F�[

u·~NJ¤B�u�JNRYDCpqRY]CF�BEX)jtJNRY]CDGFN[4ZSR�A�[e]\u�jNJNRM]¹DGFN[#´rRYB�UW[�u
R�p'DGFN[#lNBE]\LNu�ÚOpqRM]CFN[#B�u�dSHMuvD�lS[e^rRYJSLIHKTPTkDQF�[�uv[rf ð [�Htj
´r[e]QBPTE^rjrRKpqD � DGBEXZ[zu}FN[#B�u�Ao[�HK]G^kÚtBEDCB�u�A�[eTPTkDQFcHKD�DQFN[A�[�BE�YFtD�R�p!DQF�[ ² H�]QX+H#RKp!DGFN[_|ÓJtÄSJNBEDG[�B�u�ACBPDQF+FNBPX)f� FN[�]Q[�pqRM]Q[#B�u�FN[#�MT�HYL+BEJSLt[e[�LkÚrpqRY]CFN[#FSH�DQF�ÄcJNB�u·FN[�L � ¸�í
F7w 3 ² ÚNHKJcL�DQF�[�]G[eACH�]aL+U�RMJSU�[e]GJN[eDQF+FNBPX J�R�ACFNBPDef
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� FNB�uCUWRYJtDQBEJt~N[�u�DGFN[_uv~NlNã·[zU�D�R�pC­!FSHKd�DQ[e]69-%tf� FN[�DGBEDQTP[C]Q[�pq[�]au'DQR_DQFN[�XZ[eJtDaH�TNH�DQDQBPDQ~SLt[�RKpªDQFN[#¶)HMuvDG[e]eÚrDQF�[#He´YH�T�H�JSUbF�[�LORr[zu}JNRMD}pÔHKTPTSl»[zUeHK~Su·[

BED!B�u¨DGBE]G[�L R�p�uvD\Hz^tBEJ��ÈRYJ�DQFN[�XZRY~�JOD\HKBEJªjYRY]oBEJ`RY]aLt[e]�DGR.U�]G~SuvF`DQFN[ n TEdSu'lS[eTPRKA BED�jñRM]�lS[�UeH�~Suv[sDQFSH�D
BEDCpq[e[eT�u�DQFSH�D¹BPDCJN[e[�L�uæ[eÃt[e]\U�B�u·[rf�°V[e]vpq[�UWDQTE^`~NJSUWRYJSuGU�BERM~Su�jSdS[e]vpq[�UWDQTE^�BEJSLOBA�m[e]Q[eJtDejtBED�RYlS[e^�uæDGFN[ÈT�HeA�u
RKpß­!RYFN[�u·BERMJ¤H�JSL�R�pCÜ�]aHe´tBEDaH�DQBPRYJ�f

|ÙDCB�u�DQF�[Èu·~NJ)H�JSLZBED\u�RKACJIA�[eBP�YFtDCDQFSH�DCTERrR±uv[eJIBEDef
xrRNjoHKT�uvR�j}B�u�DQF�[¤HMU�D.RKpsDQF�[ n LO[ed�Def g Á [�TEBE´r[�]Q[�L¤pq]QRMX5DQFN[+TP~SuvD_RKps]Q[�u·~NTED�j'FN[+B�u�[�´r[e]Q^)AßHz^

dS[e]vpq[zU�Defï�
°'HK]\HK�M]aHKd�FSu: .HKJSLE"tf h ^ g LO[e´rRMDQBPRYJ¤DGRS.N]aH�DQ[e]s°>[e]\LO~N]aH�lSRr�ZB�uCJNRYDsXZ[�HKJtD�uv^�U�RMdNFSHKJcU�^rjklN~�D

BEJtDQ[�TETEBP�Y[eJtD�]G[�pq[e]Q[�JSU�[`HKJcL BPX+HK�MBEJSH�DQBP´r[`uv^tXZdSHKDGFO^±f)°'~NDÈ^rRM~N].XZBEJcL¤BEJØDG~NJN[+ACBEDGFØFNB�uWÚ}B�LO[eJtDQBåpq^
^rRY~�]auv[�T pVACBEDGFZFNBPX/HMu�FN[_uv[e[ei�u}DGR.B�LO[�JODGB pq^.FNBPX+uv[eTåpmACBEDQF�DQFN[_|ÙJODG[eTETPBE�M[eJSU�[oDQFSH�D�U�RYXZX`~NJNB�UeHKDG[�u>DGR
FNBPX/DQFN[_¸¹RMTE^ h RrRYi�u�f

°'HK]\HK�M]aHKd�FSu4%`HKJSL ó HK]Q[#[eÃtdNT�HKBEJ�[�LZlO^`DQFN[$ #%KDQF n [eDGFO^t]CH�JSL�DGFN[#DQBEDGTE[rf
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|�LOB�uvDG]Q~Su·D�HKJt^ZDQFNRM~N�YFtDauC~NDGDQ[e]G[�LZlO^+H�JO^�X+HKJZACF�Rruv[
FN[�H�TEDQF+B�u�JNRYD�]QRMlN~SuvD�fn TETkRMDQFN[�]¹DGFNRY~N�MFOD\u¹H�]Q[_uv~�]Q[eTP^+uv^tXZdNDGRYX+u'RKp¨LOB�uv[�HMuv[rfð [eDCDQFN[zuv[#H�]Q[ÈR�pqDQ[eJ+lS[�H�~NDQBåpq~NTÙjSH�JSLZX+He^�lS[#DQ]G~N[#ACBEDQF�BEJ

DGFN[_U�BE]\U�TE[�RKp!DGFN[_U�RYJcLOBEDGBERYJcu�RKp!DGFN[_uvdS[�HKir[�]efn Jt^Z^r[eDCH��rH�BEJ�{ Á R`A�[#JNRYD�ÄcJSL�DGFSHKD�DQFN[#XZR±uvDo]QRYl�~SuvD
RKp!X�[eJ�[�ÃOdN]G[�uQu�J�R�DGFNRY~N�MFOD\u¹H�D�H�TET{I � FN[e^�[�HKD�jSLO]QBPJNikj

u·TE[e[�d�jNH�JSL¤U�RMdN~NT�HKDQ[#BPJ¤u·BETP[eJSU�[rf
F(FSHKD�lS[eDQDG[e]CdN]GRrRKp!R�p!DQFN[�pÔHMU�DCDQFSH�D�H�TETmDQFNRM~N�YFtD¹B�u

LOB�u � [�HYu·[-IF=[#H�]Q[�x±DQ]aHMuQu·lN~N]Q�`�Y[�[�uv[rÚNDGFN[#DaHMuvDQBPJN[�uGuæR�p'RM~N]¹D\HKTPi
UWRYXZ[�u'pq]QRMX/DQFN[_LOB�uvRM]aLO[e]CR�p!RY~�]¹lSRtLOBP[�u�f

F=[#TEBPir[¹BPDeÚODGFNB�uCRYJ�TE^ZdN]GR�´r[�u}DGFSHKD�RY~N]�DaHMuvDG[�uCHKT�uvR�HK]Q[
LO[�dN]aHe´r[�LZH�JSL¤Lt[elSHK~cUbFN[zL�lt^`RY~N]sLOB�u·[�HYu·[rf



­Cw�¶)¶)í2� � n43 ð Ý��-¦�Þ
F×[#JNR�Aä]G[eDQ~�]QJ+DQR.DGFSHKDsuv[e]GBE[�u�R�p!UaFSH�dNDQ[e]\u�ACFNB�UaFIuvD\HK]QDG[�LZACBEDGF ­!FcHKdNDG[e]49+Ý k Þ\f� FN[_UbFcHKdNDG[e]CB�u�dS[e]·pq[�U�DQTP^Zu·BEXZd�TE[sHKJSL+JN[e[�LNu�J�RZU�RMXZXZ[eJrD�f
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í¨Ã�JNBEFNBPTER$�Èf�|afN¸ÈfS|afNî'fOÄcDef
�ÈfODGFN[/.>BE]G[�DGFSHKDCD·ACB�uvDQ[�DQF+BED\uv[eTåp�HKJSL+lN~N]QJ�[eDQF+TEBPir[#H

uQUWRY]Qd�BERYJªf
|bjtDQFN[#~NJcuv~NTPTEBE[zL�[e´r[e] � ZSR�ACBPJN�.ACH�DQ[e]�f¸ÈfNDGFN[#BEJtDQ[e]GdS[eJN[eDG]aHKDGBEJN�`xrdNBP]QBED�jOACBPDQFNRM~ND�H�JSL�ACBPDQFNBPJ�f
|vuCJNRMDCBEDau�JcHKXZ[ nsh\3¹n ¸ n Á nsh\3¹n I
|bfNDGFN[#~NJSu·~NTETPBE[�L�[�´r[e] � ZSR�ACBEJN�µHKBP]efî'fNDQFN[#�Y]G[e[eJZpq[e]GDQBETP[�[�H�]QDQFªf

.>BE[e]\U�[#H�]Q[#DQFN[/.>BP]Q[�u�R�p'DGFN[_ø¹JNBP´r[e]au·[rjtHKJSL+RYJ¤DGFN[eBP]
LNH��Y�Y[�]auCDQFN[e^�FNRYT�L�H�TER�pqD¹DGFN[#lNTE[e[zLOBEJN�_FN[�H�]QDCRKp¨[�HK]GDQF�f
ø¹dSRYJIDQFN[#[�H�]QDGF�TPBE[�u�AßHKDG[e]ej�uv[eJSu·~NRY~cu�HKJSLIuvTP[e[edt^rfn lSR�´r[�DQFN[#AßHKDQ[�]CFSHKJN�±u�HKBP]eÚ�HKJSLIHKlSR�´r[.HKBP]ejtlN~NDsHKT�u·R
lS[eTPRKA(ÄS]G[�©9H�JSL�BPJ+HKTPT1©(DGFN[�pÔHKlN]GB�U�RKp¨HKTPT�lS[eBEJN�

AoR�´r[eJZRYJÕ|ÙDau�BEJt´tB�uvBPlNTE[sLO[�u·BE�MJ�jNB�ugnq�Ànkrë f
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[eTP[eXZ[eJtDauWf� FN[)lS[�uvDIH�DQDQ]GBElN~�DQBERMJ(RKpµí'TERMFNBEX B�u n TP[edNF�j n BE]�Ú�î�HKX�[�Lkj�í!HK]QDGF�Ú_¸¹[rj¹xrd�BE]QBPDeÚ ð RtLkj=.>BP]Q[rÚ
¶¤[eX)j*FØH�DQ[e]�f h ~ND�DQF�[ÈRY]\LO[e]�B�uæJ�RYD��MRrRtLkÚVî�HKXZ[�L+B�uCJNRYD uQHKDGB�uÙpÔHYU�DGRY]Q^+pqRY]sí!HK]QDGF�j�H�JSL ð RtL¤DQRrR
uvd�BE]QBPDQ~SH�TEB�uv[�LZHÈpqRY]GX/RKp8.>BE]G[rf�Ý h ~ND�uv[e[ h RrRMi ó jNdSH�]QDs|Q|G|bfåÞ

°'HK]\HK�M]aHKd�FSuR � 'Of)w�~ND#RKp6�¹RMDQFNBPJN�NjW�¹RYDGFNBEJN�IB�u�X+HMLO[rf � FN[ZAoRY]aLø�¹BEFNBPT>B�u�D\HKir[eJ=DQRIH 0�]QXDQFcHKD#DQFN[.~�JNBE´r[e]\uv[_B�ur�¹RYDGFNBEJ��Nj�H�JSL×DQFcHKD#B�u¹J�RKA DQR+lS[`HKJSH�TE^�uv[�Lmf � FN[`RY]aLt[e]#RKpoDQFN[`[eTP[eXZ[eJtD�B�u
DQFcHKD�R�p\«Y[�FN[�uvFt~SHtf � FN[.[eTE[�XZ[eJtDau�H�]Q[.D\HKir[eJI]aHKDGFN[e]#HMu¹BEJÌ��HKDG~N]Q[±Ú^�yB�uC[�HYu·BETP^(.VBE]Q[±jku·BEJSU�[µ¶)HK]\u
B�u�DGFN[#]Q~NTP[e]�R�pCxtU�RM]QdNBPRNÂ'DGFN[#´OBP]Q�YBPJNBED·^.R�po|!uv~NBPDau n BE]ßHKJSLRFàHKDQ[�]ejN[eTP[eXZ[eJtDau'ACFNB�UbFZBPJI¶)HK�YB�Ubi�HK]G[
U�TPRruv[�TE^¤BPJODG[e]QAoR�´r[eJ�Â�¸_j¾DGFN[`TE[eDGDQ[e]�R�p�RKpßlN]Q[�H�DQF�jVB�u#uv~�BEDaH�lNTE[.pqRY]`xrdNBP]QBED�Ú n lN]aH�FSHYL�HKlN]\H¤B�u#UeHKTPTE[�L
DQF�[�JSH�XZ[.RKp#x±dNBE]GBEDej�lS[�UeH�~Suv[�BED#B�uÈ­!FN[eDGF�Â.îÛB�u�í!H�]QDQFªj>�Y]G[e[eJàHKJSL)pq[e]QDGBETE[±j¾lS[�U�HK~Su·[��![eJt~Su�j�DGFN[
�Y]G[e[eJNJ�[�uQuWjOpq[e]QDGBETEBPD·^rjrHKJcL�[�H�]QDQF�BEJN[�uGu�RKp!DGFNBEJ��ru�B�u�DGFN[_î�HYLO^+R�poîkBElN]\HOjSî�H�XZ[�Lkf

|ÙJ�dcHK]aH��Y]\HKdNF õ Ao[#DQ~N]GJ¤DQR`DQF�[Èu·R � UeHKTPTE[�L+«Y[eD�B�BE]aH�DQB�U�HKDGDQ]QBPlN~NDGBERYJIRKpo°V[eJOD\HK�M]aHKX�X+HKDGRYJ�jtDQFSH�DpqRYTPTER�A�[zL0lt^ Á ]ef Á [e[rj�HKJcLÛlO^ DQFN[Õ¸¹BEJSLt~Su�j � BElS[eD\HKJSuWj�­!FNBPJN[�u·[)HKJcLÍ«rH�dSHKJN[zuv[rf».>BE]G[¤B�u DGFN[
.NRY~NJcLNHKDGBERYJªjODQF�[�U�[�JODG]aHKTmU�RM]Q[rjrR�pVDQFNBPJN�ruWÚNHKlSR�´r[�DQFNB�u�pqRM]QX+u!H_U�]Q~Su·DejrDQRM]QXZ[�JODG[�L�pq]QRMX�l»[�TER�A#jtHKJSL
~NdSRYJ
DGFNB�u.U�RMJSLO[eJcuv[�u#DQFN[ZRM]QBP�YBEJcHKTCu·DQ[�H�X)f n ]GRY~NJcL×DQFNB�u¨ZSR�A�uÈDGFN[+HKBP]ej!U�]G[�HKDG[�L×lt^Øí!H�]QDQF HKJSL
FàHKDQ[�]CDQFN]GRY~N�MF)DQFN[_HYUWDQBERMJ+RKp�´r[e�Y[eD\HKDGBERYJªf

xr~SUaFØB�u#DQFN[+�MTERYlS[rÚ!lN~ND`H�TEToDQFNB�uÈB�uÈH¤X�[e]Q[`u·DQ]aH�BEJ
BEJàDQFN[+H�[eDQFt^t]ej gWq�Ànkrë f=¸¹[e]G[ZB�u_H¤JN[eA
°>[eJtDaH��Y]\HKXZX+H�DQRMJ�jCdN]Q[�u·~NX+H�lNTE^ uv~NBPDaHKl�TE[¤pqRY]ÕHKJNRMDQFN[�]¤H�JSHKTP^Nu·B�u+RKp.DGFN[=[eTE[eX�[eJOD\u�ÚClN~NDÕHzpqDG[e]IH
LOBA�k[�]Q[eJtD�X+H�JNJN[e]�f n TPdNFSH)Ý g Þ�B�u n BE]�Ú 3 FNRàÝ ë Þ�DQFN[+xr~NJªÚ>DQF�[�uv[�HK]G[�DGFN[�x±dNBE]GBED_HKJSL=DQFN[+xrRYJàRKp
­!FN]GB�uvDGB�H�J)DQFN[eRMTERM�Y^rf_|ÙJ)DQFN[.XZB�LNuvD�B�u�DQFN[$.SHKDGFN[e]�jk[eÃtdN]Q[�uGuv[�L)HMu4.SHKDGFN[e] � HKJcL � ¶¤RMDQFN[�]ef.| � ¸/Ý ð RtL
HKJcL)¸¹[YÞajSí'D\H¤Ý k Þol»[�BEJN�Z~cuv[�L+DQRZ[eÃtdN]G[�uQu g DGFN[.¶¤RMDQFN[e]\��BEJcuvDQ[zHYL�R�pßí¨dcuvBETPRYJàÝ d ÞajSDQR+u·FNR�A,DQFSH�D
xrFN[�FSHYuÈlS[e[eJàBEXZdN]G[e�YJcHKDQ[zL lt^)DQFN[IxrdNBE]GBED�Ú'BED#B�u#DQFN[Z]GRY~N�MF
lN]Q[�H�DQFNBPJN�=HKJcL×JNRYD.DGFN[+u·RKpqDef � FN[
U�[eJtDQ]G[�R�p�HKTET�B�u � FN[�DaH.Ý À Þ\jrACFNB�UaF�AßHYu'RY]GBE�MBEJSH�TETE^_AC]QBPDQDQ[�J`HYu!H�d»RMBEJtD!BEJ�H�UWBE]aUWTE[�ÝWz Þ\jrDQFN[�u·~NlNTEBPXZ[
FNBP[e]QRM�YTE^tdNF.R�p�DQF�[�xr~NJ.BEJ.DGFN[�¶)HYUW]QRtU�R±uvX)jrH�JSL.BEJ.DQF�[�¶¤B�U�]GRtU�Rru·XyRKpªDQFN[�îkBPJN�rH�X�BEJ`U�RMJYã·~NJSUWDQBERMJ
ACBEDGF+DQFN[ ð RYJNBÔf� FNB�uCA�RM]aL gWq�ÀWkeë Ý n [eDGFO^t]�Þ!B�uæDGFN[e]Q[WpqRY]Q[µH�dS[e]vpq[zU�DCFNBE[�]QRY�MTE^tdNF¤R�poDQFN[`­!RruvX�RruCBEJ¤DG[e]QX�u�RKp
Ü�JNRru·DQB�U � F�[eRYTPRY�Y^±f� FN[`]Q[�HMLO[e]_uvFNRM~NT�LàU�RYJSu·~NTED_î�H)¶¤[�uGuv[.[eD_u·[�uÈ¶¤^�uvDG[e]Q[�uWj�dSHK]/«Y[�H�J(Æ�¶)H�]QBE[`Lt[��
fEfPfEf+ÝÙ°'H�]QB�u
[eDM��HKJSUW^rjh #9 óYó ÞajNpqRY]�H`U�RYX�dNTE[eDG[�LO[eXZRMJSuvDG]aH�DQBERMJZRKp�DQF�[�BPJSU�RM]QdSRY]\HKDQBPRYJIRKp�DQFN[Èx±RYT�H�]�H�JSL+°'FSHKTPTEB�U
¶¤^�uvDQ[�]QBE[zu}BEJ)­!FN]GB�u·DQB�H�JNBED·^rf



½ ²

crd2fhgHisk �H³
Æ �$4 1 � 23� 4ÈÅ Æ � � �(�

� FN[e]Q[#B�uCH.LOB�u·F¤RKp¨uvFcHK]Qi�u�ÆNÄSJSuCH�JSL�R�pouv[zH � uvTE~��NjNA�[�TET�u·[eDBEJ+lNBP]aLNuWÆOJN[�u·DauWfEfEfáRYF�{n T�u·R.DQFN[�]Q[#B�uCH`uvRM~2�Z[#XZR±uvDC[eÃ�År~NB�u·BEDQ[�RKpß­!FNR�A � ­!FNR�A#f� F�[�uv[_LOB�L�|oLO[e´tB�u·[rfh ~ND�|}FSHe´r[�J�[e´r[e]�D\HYu·DQ[�LIHKJt^ODGFNBEJN�.DGR�X�HKDaUaF`DQFN[

ù rQütsvü��
s�
��Ôýkû���y����
ACF�B�UaF+uvFN[_�rHe´r[�XZ[sl»[WpqRY]Q[.xrF�[�Ao[eJtD�HzAßHe^rf

¶)H�]aUaF("&"Oj^ #,> T"tfCíCf��.f
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uvDGBETPTklS[eDQDG[e]ef� FN[.xrBE�MBET�B�u�DaHKir[�J�pq]QRMX�H�Ü�JNR±uvDGB�U�D\HKTPB�uvX�HKJ�jtHKJcL�]Q[Wpq[e]au�DGR�DGFN[.xtHYU�]\HKXZ[�JOD�f
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uvR�pqDQJN[�uGuæR�p!DQF�[eBE]oFN[�HYL�u�jm|}DaH�~N�YFtDCDQF�[eX@¶)HK�MB�Uaikfh ~ND�fEfPf�HKT�HYuW{� [�HMUbF+~Su ð RY~�]C]Q[�H�TVuv[�U�]G[eDej�¶)HYu·DQ[e]�{'FNR�AäDQR`lS[�U�RYX�[

BPJO´tB�u·BElNTP[rjYFNR�AäDGR`HYUeÅr~NBP]Q[#TER�´r[rjtHKJcL�RYFª{}lS[e^rRMJSL+HKTETÔj
F�RKA DQR.X+H�ir[��YRMT�Lkfh ~NDCF�RKA X�~SUaF`�YRYT�LZACBETETm^rRY~I�YBE´r[sXZ[æpqRM]¹DGFN[.xr[�U�]G[eD
R�po|ÙJOÄSJNBPDQ[ 3 B�UaFN[�u�I� FN[eJIuQH�B�L+DQFN[�pqRY]G[eXZR±uvDCH�JSL�X�RruvD�pqRrRMTEB�uvF�ÚS¶)HMuvDQ[�]ejNBED

B�u�J�RYDQF�BEJN��Ú»lN~�DCFN[e]Q[#B�uCHKJ+FO~�JSLO]Q[zL�DGFNRY~cuQHKJcL
dSRY~�JSLNu�f� FNB�uCLOB�L+|oLO[eBE�MJ+DQR�HYUeU�[�dNDej�HKJSL+ACFNB�u·d»[�]Q[�LZBEJ+FNB�u�[�HK]
DQF�B�uCuv[zU�]Q[eD�Ân xtø#­ ² í 3 |Qx h w 3 � íJ� í 3 ð ¶)|���ø � íæf
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DaH�~N�YFtDef
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UaFSH�dNDQ[e]�f� FSHKD�jNDQRrR�j»B�u�ACB�uv[±ÚOpqRY]�uvBPJSU�[_|�H�X@HKJ�JNR�^r[�LkjS|!U�RY~�T�L
J�RYD�AC]QBEDG[#[e´r[eJ+HÈ]G[�HYu·RYJSH�lNTE^ILO[�UW[eJODoTEBP[rf
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FNBPX+uv[eTåp�DGR�lS[_HKJNJ�RK^r[zLkf
Ý h ~ND�JNRYDG[¹DGFSHKDoH¹�MRrRtLÌVsH�lSHKTPB�uvD¨UeHKJNJ�RYD�[�]Q]ef g |ÓJ�¸¹BPXyH�TETNB�u>]QBP�YFtDefï�49-,#B�u h RtLO^ª©(DGFSHKD!ACFNB�UbF

HKJ�JNR�^Nu�©9HKJcL�DQF�[ n JN�Y[eT�R�p'DGFN[_îkRY]\L�RKp Á [�uvdcHKBE]�H�JSL ­!]G~N[eTPDv^±fn T�u·R g xrBPTE[eJcU�[��ÈH�JSL g xrFt~ND�ø�dS�Of� FN[�pqRY~N]�XZ[�H�JNBEJ��ru�UWRYXZdNTP[eDQ[�TE^.Lt[�uQU�]GBElS[#DQFN[_UaFSHKd�DQ[e]�f Þ
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h [�FNRYT�Lk{!|}FSHe´r[�TPBE´r[�L`X+HKJt^.^r[�HK]\u�jSH�JSL¤|'FSHe´r[#DQ]\Hz´r[�TETE[zL
BEJ+[e´r[e]G^.T�HKJcL�DQFcHKD�B�u�~NJSLt[e]CDQFN[_LORMXZBEJ�BERYJ�RKp�DQFN[
xr~NJ�jSH�JSL¤|!FSHe´r[#uQH�BETP[�LZDQFN[_uv[zHYu�pq]QRYX?d»RMTE[_DQR.dSRYTP[rf
�¹R�AäLtRZ|!TEB pqDo~Nd+X�^`´rRYB�U�[#H�JSLZDQ[�u·DQB pq^�DQFSH�D�HKTET�B�u
´MH�JNBED·^ZRMJ¤[�H�]QDQFªjO[eÃ�U�[edNDCDGFN[#TER�´r[�RKpoH.�YRrRtL¤AoRYX+H�J�j
HKJSL+DQFSH�D¹�MRrRtL¤A�RMX+HKJIî n ð î n ¸Èf n JSL+|}DG[�uvDGB pq^
DGFSHKD�BEJ+FN[�He´r[eJ�HKTET�B�u�´MHKJNBPDv^ÕÝ pqRY]�|!FSHe´r[�ã·RY~�]QJN[e^r[zL
RKpqD�jSHKJSL+uvRMã·RY~N]GJN[�L�R�pqDejNBPJ�[�´r[e]Q^`FN[�He´r[eJkÞ\jO[eÃ�U�[ed�D�DQF�[
TER�´r[�RKpßw�ø 3 î n ÁCð hCn�hCn î>w6�Èf n JSL+|!DQ[�u·DQB pq^
DGFSHKD�lS[e^rRYJSLZFN[zHz´r[�J+HKJSL+[�HK]GDQF+B�u�DGFN[#TER�´r[�R�pCwsø 3

î n ÁCð ��ø�| � fn JcL�u·[e[eBPJN�.DQFSH�D�|�H�XìRMT�L+HKJcL�A�[�TET�u·DQ]GB�Uair[eJ�BPJ+^r[�HK]\u�j
H�JSL�DGFSHKD�X�^.JcHKDQ~�]aHKT�pqRY]\U�[�u}pÔH�BETÙjtDQFN[�]Q[�pqRM]Q[_LOR`|}]GB�u·[

~�d�BPJ+X�^.DGFN]QRMJN[.H�JSL¤UeH�TETm~NdSRYJ � ¸sí(í8� Á f
.cRM]�|�H�X/^rRY~NDGF+[eDQ[e]GJSHKTVH�JSL�pqRM]aU�[#BPJOÄSJNBPDQ[rfn JSL+HKD � ¸�í í8� Á B�u¹xt¸�í
DQFSH�D¹AßHYu�î n ð î n ¸ÈjNH�JSLhCn�hCn î>w4�_jOH�JSLS��ø�| � jOlS[eBPJN�NfPfEfPf
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|ÙDCB�u�DQF�[�~�JNB ÄmU�HKDQBPRYJ+RKp}HKTETªuv^tX�lSRMT�uCHKJcL�H�TET�dNT�HKJN[zu�f� FN[_í'JSL�B�u�[eÃOd�]Q[�uGuvBEl�TE[rf
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xrBP]\F,f xSfSÜ¹BPTElS[e]GDeÆ�u g °']QBEJcU�[.­!FN[e]Q]G^ � � RYdS�tfn U�TP[�HK]oLO[�ÄcJNBEDGBERYJ�RKpVDQF�[#¸¹[eBPiOTP[CXZBE�MFOD!FSHe´r[�l»[�[eJZRYl�DaHKBPJN[�L�pq]QRMX/¶¤]�wsuQUeH�]Cí!Ubir[�JSuvDG[eBEJ�jì% ó
Ü�]Q[e[�JSU�]QR�pqD�ÜsHK]aLt[eJSu�jkx±RY~NDGF)¸�H�XZdSuvDG[�HYLmjNîkRYJcLORYJ�js�ÈföF,fmÝ�ACFN[eJ+DGFNB�uCU�RMXZXZ[eJtD'AßHYuCAC]QBEDGDQ[eJmÞafh ~ND�BPDau¹�M[eJN[e]\HKT'JSH�DQ~N]G[�B�u¹DQFcHKD�R�p�H+U�[e]GDaHKBPJ¤XZBPJO~�DQ[#ACFNBEDG[eJN[�uGu�jVHKd�d»[zHK]QBPJN�IHKD#DQF�[.[eÃODG]Q[eX�[
[eJSLZR�p!�Y]G[�HKDClNT�HYUaiOJ�[�uQuWf

|ÙD�B�u�H��MRrRtLØDQBEDGTE[ÈpqRM]�DGFN[`T�HYu·D_UbFSH�dNDQ[�]�R�pCDGFNB�u�lSRrRYimj'H�JSL×BED_H�T�uvRIu·^OX`lSRYTEB�uv[�u�DQFN[`[e´r[eJtDQ~SH�T
U�RMXZBEJN�_RY~ND�BEJtDQR.DGFN[#TEBP�YFtD�RKp¨FNB�u�DGFSHKDCFSHMuæAßHKJSLt[e]Q[�L+TERMJN�.BEJ+DQF�[ÈL�HK]QitJN[�uGu�f

,> #B�u�DGFN[#JO~NX`lS[e]aH�DQBPRYJZR�p n XZ[eJªf� FN[_UbFcHKdNDG[e]CU�RMJSuvB�uvD\u�RKpoH�J¤H�JSHKTP^Nu·B�u�R�p'DGFNB�u�AoRY]aLmjNlN~NDC�YBP´r[�u}J�R.BEJSLOB�UeHKDGBERMJ+HYuCDQR.DGFN[#]Q[�u·~NTED
RKp¨DQFNB�uCHKJSH�TE^�uvB�uWjSHYuCB pVDGR�BPXZdNTE^.DGFNB�uWÂ � FN[�ÄSJSH�TV¶¤^Nu·DQ[e]G^ZB�uCH�TEACHe^�u�BEJSu·RYTP~NlNTE[±f

.'|���|QxSf
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¶¤[eJODGBERMJN[�L�BPJ�DGFN[.­!RYXZX�[eJOD\HK]G^

� FN[.xrRYT�LOBE[�]�HKJSL+DQFN[_¸¹~NJcUbFtlSHYUai+{oHKJSL(I � FN[_í!ÅñÃmf!|ajNBÙfh [e]aHMuvFNBPDQF�f�­!RMTETÔfnF×RM]Qi�u�jS|Q|aj¡"-%-%tf� FN[r��B�u·BERMJ¤H�JSL � F�[e�!RMB�U�[.ÝÔîkBElS[e] ó  T9ñÞ\f � FN[_í!ÅñÃmfEj
|ajO´mf 3 [ed�]QBEJtDej h HK]\uvDQR�A#jk­oH�TÙfEj^ #, ô "OjSACBEDQF)­!RMXZXZ[eJtDaH�]Q^rf
îkBElS[e]\�#|G|¹ÝÔîkBElS[e]�îkBElS[e]GB�´r[eT�î�H�dNB�LtB�u�î�HCBe~NTPB�Þ\f�w¹~�DCRKp�dN]QBPJOD�ÚNuvRMXZ[#]Q[ed�]QBEJtDauoHe´YH�BET�HKlNTP[rf
îkBElS[e]�îk[e�MB�uWf � FN[_í!ÅrÃkfPjN|ajN´OBPBÙf� FN[ h RrRYi+RKp � FNRYDGFØÝ � F�[ � HK]GRYDWÞafoîkRYJSLORMJ�jj T, óMó fn ¸ n { � FN[_í!ÅñÃmfEj�|bjtBEBPBÙf� FN[ � [�XZdNTE[�RKpßxrRYTPRYXZRMJ�DGFN[ ² BEJN��f � FN[_í}ÅrÃmf
¸¹RY~cuv[eFNRMT�L¤Ü�RtLNu�fß°'HKTPT�HKJ¡B�HOj^ #,> T"tf
îkBElS[e]�î � |!´r[eT>­oH�~SuQH�[rf � FN[.í!ÅrÃkfPjN|Q|G|ajOBÙfîkBElS[e] ôMòYò fßø¹JNdN~Nl�TEB�u·FN[�Lkf� FN[rF×RM]QT�LkÆ�u � ]aH��Y[�LO^±f�°'H�]QB�u�j^ T,* ò f� FN[.xtU�RM]QdNBPRYJ�f � FN[_í!ÅñÃmfEj�|bjt´OBÔf� FN[.Ü�RtL � í!H�DQ[e]�fCîkRYJSLtRYJ�jj T, ò %OfîkBElS[e] � � |bf � FN[_í!ÅñÃmfEj�|bjN´tBÙfõYõMõ jmîkRYJSLORMJà T, ò ,Of 3 [ed�]QBEJtD�ACBPDQF)­!RYX�XZ[eJtDaHK]G^rjrîkRMJSLORYJªjH #, ôYô f
îkBElS[e]�î � �µf � FN[_í}ÅrÃmfEjN|G|Q|ajOBÔfîkBElS[e]�w�ÝÔîkBElS[e]\�#|QÞaf � FN[_í!ÅñÃmfEj�|bjNBPBÙf² RYJNÃ¤w�X@°�HKÃmf!îkRYJSLORMJ�jn #, òñõ fh RrRYi ó jNdcHK]QDs|Q|G|ajNuQH�XZ[#HMu¹¶)H��YB�Uai`BEJ � FN[eRM]Q^IHKJSL+°']aHMU�DQB�U�[rf!°'H�]QB�u�j^ T,&"-,tf
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 Yf � FN[.xtHKl�lSHKDGF¤RKp¨DQFN[.Ü�RrH�Def
"Of � FN[.­!]Q^ZR�p!DQF�[È¸sHzACimf
%Of � FN[.w�^Nu·DQ[e]�fó fo°>[�HMUbFN[zu�fô f � FN[#lSHKDGDQTP[�R�p'DGFN[ n JtDau�f
'OfC­oHe´OB�HK]efõ f � FN[ Á BEJ�RruQH�~N]auWf
9OfCxrDQ[�[edS[�L+¸¹RY]\uv[eFSH�BE]�f
,Of � FN[ h ]aH�JNiNuWf
 ò f8F(BPJSLOTE[zuvDQ]\HeA�u�f
 - Mf � FN[.Ü�TER�A � F×RM]QX)f T"tf � FN[ Á ]\HK�MRYJ � .>TEBP[�u�f T%tf�°'BETP�Y]GBEX � � H�TEimf ó fæw�JNBPRYJ � °>[e[eTPBEJN�±u�f ô f � FN[.Ü�~NJ � h HK]G]Q[eTÔf T'tf � FN[.xrD\HK� � h [e[�DQTE[±f õ f � FN[.xrAßHKJ�f
 T9tf Á [�A�LO]QRMdSu�f
 T,tf � FN[_îk[eRMdSHK]\L)HKJSLZDGFN[ Á [e[e]�f
" ò fæxtH�X+uvRMJ�f
"> Mf � FN[ h TPBEJSL�F=[elSu·DQ[e]�f
"-"tf � FN[ Á [zuvdSRYD�f
"-%tfæxritB�LtRrRN{
" ó f � FN[_¸�HeACi+H�JSL�DGFN[#lNTEBPJSLOAoRY]QXÕf
" ô f � ¸�í(x � n43)3 ø h ð f
"-'tf � FN[_í'TE[�dNFSHKJtD�HKJcL�DQF�[ � RY]GDQRMB�uv[±f
" õ f � FN[.xrRM]aU�[�]Q[e]�f
"-9tf � FN[_°>RMTE[ � xrD\HK]ef"-,tf � FN[.xrRM~NDQF�[e]QJ=­!]QRruGu�f
% ò f�«YRMFNJ � H � Á ]Q[�H�X+u�f%> Mf � FN[.ÜsHK]GRYDGDQ[rf
%-"tf � FN[_¶¤RM~NJOD\HKBPJN[e[e]�f
%-%tf hCn °!¸�ws¶)í � f
% ó f � FN[.xrX�RYitBEJN� Á RY��f
% ô f8�![eJt~Su�RKp¨¶¤BETPRNf
%-'tf � ¸�í(x � n43 x n °!°!¸�| 3 íæf
% õ f Á ]\HK�MRYJSuWf
%-9tf�î�H�X�lSu·iOBPJ�f
%-,tf � FN[_îkRrRMlO^rfórò f � FN[_¸�|·¶×w#Ü_fó  Mfæ­!RM]QJ h [�[�p�¸�HYu·F�fó "tf Á ~cuvD � Á [e´tBET�u�fó %tf�¶¤~NTPlS[e]Q]G^ � RYdSuWfóYó f � ¸�í ¶ n xNx+w6. � ¸�íÛ°!¸�wsí2��| � fórô fæ­!FNBPJN[�u·[È¶¤~cuvB�UMfó 'tf h ~NDGDQRMJSu¹H�JSL 3 R±uv[eDGDQ[�uWfóOõ f8F(BPJSLOXZBPTET � F=RY]aL�u�fó 9tf�¶¤RMXZ[ 3 HKDQFcu�fó ,tf8F n43�n � n ¸ � h î>w#xNx�w�¶×xcfôYò f � FN[r��BP�YBPTkRKpßxrDef!¸¹~�l»[�]QDefô  Mf � [e]Q]GBE[e]`F×RM]Qimf



ô "tf � FN[ h ~NTPT � h HKBPDQBEJ��Nfô %tf � FN[ Á R�A�u·[e]efôKó f�í!He´r[�u � Á ]GRYdNdNBPJN�ruWfôYô f � FN[ Á ]GRrRYdNBPJN�¤xr~�J>ZSR�A�[e]�fô 'tf � ]QRM~NlNTE[#ACBPDQF � ACBEJSuWfôñõ f � FN[ Á ~cUbi � h BPTETP[�L�°'T�HKD·^Od�~Su�fô 9tf�¸�H��Y�±HKB � ¸¹R�ACTEBPJN�ruWfô ,tf � FN[ � HKBPTE[�uGuC¶¤RYJNir[e^±f
' ò f � FN[rF=RY~NJcL�RKp n X�pqRY]GDaHMu�f
'> Mf � FN[/.NRrRYTÔÆ�u ² JNRYD�f
'-"tf � ACBP�>I
'-%tf�¶)H�]Q�Y[�]Q^ Á HeA#f
' ó fæ­!RMJSuvD\HKJSU�^±f
' ô fæxrB�U � ]\HKJSu·[�HKD\©
'-'tf � FN[_°']aHe^tBEJN��¶)HKJtDQB�u�f
' õ fæxrRtLtRYX � n dNdNTP[�u�f'-9tf�¶)H�JNJSHOf
'-,tf � FN[rFàHe^ZDQR+xr~SUeUW[e[�L¬©*HKJSLZDQF�[eFàHe^ZDQRZx±~SUbi�í¨�M�ruW{õ�ò f h ]GRrRYX+u·DQB�Uai � h H�lNlNTEBPJN�ruWfõ  Mf ² BEJ��NÆ�u¹­!RMTETP[e�Y[.­!FSH�d»[�TÙfõ "tf�¸�HMuvFN[zL�°'FN[zHYuQH�JOD�fõ %tf � FN[ Á [�´OBPTÙjODGFN[.wsuvDQ]GB�UaF�jNH�JSL�DGFN[.w�]QdNFSH�J)­!FNBET�Lkfõeó fæ­oH�]Q[e^¤x±DQ]Q[�[eDefõ�ô f�°'TER�´r[e]�Æ�uoí¨�M�ruWfõ 'tf�°'FSH�[eDQRMJ�fõYõ f � ¸�í/xtø h î�|·¶)í n � Á xtøs° 3 í!¶)í xñí}° � í2� n43 ð |��3| � x ¶ n � ø 3 í�¶ n Üs|\­ n î

¶ n ��|�.'í�x � n � |Qw4� � ¸ 3 wsø�Üs¸ä¶ n �C� í 3 Â n x�| � |Qx$F 3 | �C� í2�ÈÂ n � ¸�í � Ü#w n � n î>xNw_fõ 9tf8F(FN[�[eT�H�JSL¬©[F=RrHt{õ ,tf � FN[ h H�T�lN~NTETPBE[e]�f
9 ò f h T�HYUaiODGFNRY]GJ�f
9> Mf�îkRM~NB�u�îkBEJN�M�Nf
9-"tf h RM]QDauGUbFªÂ!HKT�u·RZ|ÙXZdS[e]GB�H�Tk°'~N]GdNTE[`ÝÔHKJSL n °!ø4��|Q­YF n63 Þ\f
9-%tf � FN[ h TPBEJSLZ°'BP�Nf
9 ó f � FN[ n ´MH�T�HKJcUbFN[±f
9 ô f h RM]QlSRY]G^O�MXZBÙf
9-'tf � n � f
9 õ f�¶)H�JSLNHK]GBEJ � ¶¤[�H�T�u�f9-9tfæÜ�RYT�L h ]GB�UaiNuWf
9-,tf�ø¹J�dN]QR�pq[�uQu·BERYJcHKT'­!RYJcLO~SU�D�f
, ò fæxrD\HK]GTEBE�MFOD�f
,> Mf � FN[_¸¹[�BEitTE[rf


