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\M>OGBCHJ>AGEJIHIVLJISSIAGBMRSDEE��]�^IMITIHC<�EMI_AESIHC0`M>OACKACa>AAQVOJFPIM@EMIHCAEFO>PELMEJJF<

DEIAAI?ILE`IJFMAI?IE@`RJXGC GI GBR`>AaCBQ@M>?RJEMIHCAE>@>?IPIM@QEI`BE@CJXAIVPESGEMIHCAAIVOJEB>JXAIGBXb

�c��@G�HOEC`CKIA>GI`MIBEHJ>AEFAC?MRKSE�1d�U1e@�fJIS0GSIAGBMREMIHCAAQVG`ME@>A>AE>@gJ>SBMIAAQTSI@`IA>ABIH

IBAIGEB>JXAIA>LIJX_IVGBIE@IGBE0IL>G`>aEHC>BHQGISEVSIgPPEDE>ABEG`IJXKIHCAEFACSI`J>AAIVgA>M?EE�\MEH>O>AQIG<

AIHAQ>TCMCSB>MEGBESELE`IJFMAI?IE@`RJXGC0PIM@EMR>@I?I@CS>BI@GEJIHI?ILJISC�e`EGCAQIGIL>AAIGBESIAGBMREMIHC<

AEFGEJIHI?ILJISCOJFPIM@EMIHCAEFO>PELMEJJFDEIAAI?IE@`RJXGC�

��������

hGIIBH>BGBHEEGO>VGBHRbiE@AIM@CBEHAQ@OISR@>ABI@j
k�GJEO>PELMEJJFBIMILIMROIHCA GM>OGBHC@ERGBCAIHSEA><
`M>MQHAIVEJE GBR`>AaCBIVHQLMCAAIV gA>M?EE0 BIOIJNAC
LQBXHSJba>ACEAOESCDEFHQLMCAAIVgA>M?EEHONIRJFT0HQ<
MCN>AAIVSCSAI@EACJXACFgA>M?EFHONIRJFT0OIGBCHJF>@CF
ACGI`MIBEHJ>AE>AC?MRKSE1�e@l m�n��CSGE@CJXAI> KACa><
AE>HQLMCAAIVgA>M?EEA>OIJNAI`M>HQ_CBX�=��N��I<
GBCHJF>@CF gA>M?EF AC OMR?ET GI`MIBEHJ>AEFT AC?MRKSE
��10U10���0��10�1�0�U1e@�@IN>BIBJEaCBXGFIBHQLMCAAI<
?IKACa>AEF0E>>KACa>AE>OIJNAILQBXAIM@EMIHCAIOJFHG>T
`>M>aEGJ>AAQT GI`MIBEHJ>AEV� hQTIOAI> AC`MFN>AE> O><
PELMEJJFBIMCA>OIJNAI`M>HQ_CBX1ShACAC?MRKS>�U1e@�

�IBFHAIM@CBEHAI@OISR@>AB>m�nM>?JC@>ABEMIHCAQKAC<
a>AEF gA>M?EEE@`RJXGC0`MIH>O>AAQ>EGGJ>OIHCAEF`ISCKC<
JE0aBIIGAIHAQ@E`CMC@>BMC@E0I`M>O>JFbiE@EOIKIKCHE<
GE@QVRG`>TO>PELMEJJFDEE0FHJFbBGFC@`JEBROCBISC �BIa<
A>>0>?IGM>OA>>KACa>AE>�EOJEB>JXAIGBX>?IHIKO>VGBHEFm�n0
m�n�

	I?JCGAIOCAAQ@m�n0`MERGBMCA>AEE`>MHEaAIVEHBIMEa<
AIVPELMEJJFDEVN>JROIaSIH G>MODC GR@@CMACF gPP>SBEH<
AIGBXLE`IJFMAI?ISHCKEGEARGIEOCJXAI?IE@`RJXGC^RMHEaC<
h>AEAC m1n`ME gA>M?EEMCKMFOIH ≤ ��1�N@IN>BOIGBE?CBX
�=d;�o0C`MEc����N.;Ud���o��IKIKCHEGE@CFgPP>S<
BEHAIGBXRSCKCAAI?IE@`RJXGC�OEC`CKIA��d�;1�N�`MERG<

BMCA>AEE `CMISGEK@CJXAIV PELMEJJFDEE `M>OG>MOEV OJE<
B>JXAIGBXbOI��aRLIJXAQTGMCKJEaAQ@EPIM@C@EE_>@E<
a>GSIV LIJ>KAE G>MODC E GI`MIBEHJ>AE>@ ?MROAIV SJ>BSE
��d���e@`M>OGBCHJ>ACH`RLJESCDEEm=n�

pA>SIBIMQTGIHM>@>AAQTO>PELMEJJFBIMIHGLE`IJFMAIV
BMC`>D>EOCJXAIVPIM@IVE@`RJXGC@CSGE@CJXACFACLEMC>@CF
gA>M?EFGIGBCHJF>BA>���0C�=��N0aBILIJ>>TCMCSB>MAIOJF
O>PELMEJJFBIMIH G E@`RJXGI@ @IAI`IJFMAIV PIM@Q� \ME
HQLMCAAIVgA>M?EE����N`ME@>A>AE>RSCKCAAQTHQ_>O><
PELMEJJFBIMIHGLE`IJFMAQ@BMC`>D>EOCJXAQ@E@`RJXGI@R
LIJXAQT G HQGISE@ GI`MIBEHJ>AE>@ ?MROAIVSJ>BSE HMFO>
GJRaC>HA>IL>G`>aEHC>BOIGBCBIaAIVGEJQBISCOJF`MIH>O><
AEFRG`>_AIVO>PELMEJJFDEEG>MODC�eGAIHAIV̀ MEaEAIVgBI<
?IFHJF>BGFG`IGILPIM@EMIHCAEFE@`RJXGC0SIBIMQVKCSJb<
aC>BGFHA>`IGM>OGBH>AAI@MCKMFO>ACSI`EB>JFgA>M?EEGPES<
GEMIHCAAIV >@SIGBXbAC GI`MIBEHJ>AE>AC?MRKSE�h GHFKE G
gBE@`MERH>JEa>AEEGI`MIBEHJ>AEFOJEB>JXAIGBXE@`RJXGC
HIKMCGBC>B�A>M>OSIOIKACa>AEV0SIBIMQ>@I?RBHQTIOEBXKC
`M>O>JQk`IJ>KAI?IHM>@>AEMCKOMCN>AEFG>MODCl�0CGEJCBISC
R@>AX_C>BGFm�n0m�n0mUn<m;n�hM>KRJXBCB>OJFOIGBEN>AEFLIJX<
_>VH>JEaEAQBISCBM>LR>BGFRH>JEaEHCBXgA>M?EbLE`IJFM<
AI?IBMC`>D>EOCJXAI?IE@`RJXGCOI���d�=��N�	J>OR>BIB<
@>BEBX0aBI`MEHQGISI@GI`MIBEHJ>AEE?MROAIVSJ>BSE`ISC
A>`IJRa>AIRL>OEB>JXAQTSJEAEa>GSETOCAAQT`M>E@Ri>GBHC
LE`IJFMAQTBMC`>D>EOCJXAQTE@`RJXGIHGRH>JEaEHCbi>VGF
OJEB>JXAIGBXbE@CSGE@CJXAIVgA>M?E>VLIJX_>����N�
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	BCLEJEKCDEFOJEB>JXAIGBEE@`RJXGCBM>LR>BRH>JEa>AEF
@CSGE@CJXAI?IAC`MFN>AEFACACSI`EB>J>gA>M?EE0aBI`IHQ<
_C>B>?IGBIE@IGBX�\IgBIV`MEaEA>@CSGE@CJXAI>AC`MFN><
AE>ACACSI`EB>J> gA>M?EEHLIJX_EAGBH>O>PELMEJJFBIMIH
GIGBCHJF>BISIJI�Sh��CSE@ILMCKI@0EG`IJXKIHCAE>gJ>SB<
MIAAQTSI@`IA>ABIH@>AX_>V GBIE@IGBE0 IL>G`>aEHCbiET
EG`IJXKIHCAE>ACSI`EB>JF gA>M?EE G LIJ>> HQGISE@@CSGE<
@CJXAQ@AC`MFN>AE>@0FHJF>BGFCSBRCJXAIVKCOCa>V�
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qRASDEIACJXACFGT>@CLJISC`M>OGBCHJ>ACAC�32��X�fJIS
GIGBIEB EK BM>T EO>ABEaAQT OHRTSIAO>AGCBIMAQT Fa>>S
��d��0G?JCNEHCbi>?IEAORSBIMCr�0@IORJFR`MCHJ>AEF��0
OCBaESCBISC�10@IiAI?IM>KEGBIMCs�0HSJbaC>@I?IBMCA<
KEGBIMAQ@SJbaI@t=0`CMCJJ>JXAIGI>OEA>AAI?IGBMCAKEG<
BIMAQ@SJbaI@EHCMEGBIMI@u:�0MCKMFOAI?IBEMEGBIMAI?I
SJbaCt�E@IGBIHI?ISI@@RBCBIMC`IJFMAIGBE0GIGBIFi>?I
EKGT>@Q?C_>AEFBISCACBMCAKEGBIMAI@SJba>t=0GI>OEA>A<
AI?I`CMCJJ>JXAI G HCMEGBIMI@ u:�EBEMEGBIMAQTSJba>V
t�0t10tU0t��hPIM@EMIHCAEEE@`RJXGCRaCGBHRbBOHRT<
SIAO>AGCBIMAQ>Fa>VSEEM>KEGBIMs�GSJbaI@t��\IGJ>OI<
HCB>JXAI GI>OEA>AAQV GM>KEGBIMI@ s�SJba t= KC@SARBH
B>a>AE>HG>?IHM>@>AEPIM@EMIHCAEFE@`RJXGC�vCK@QSCAE<
>@SJbaC t�HACaCJ>ESIAD>PIM@EMIHCAEFSCNOIVPCKQ
E@`RJXGCIL>G`>aEHC>BGFR@>AX_>AE>BISCHAC?MRKS>�hCMEG<
BIMu:�GJRNEBOJFI?MCAEa>AEFAC`MFN>AEFACBMCAKEGBIM<
AI@SJba>t��v>KEGBIMs�BCSN>IL>G`>aEHC>BMCKMFOSIA<
O>AGCBIMIHFa>>S`IGJ>KCH>M_>AEFPIM@EMIHCAEFO>PELMEJ<
JFDEIAAI?IE@`RJXGCa>M>KBEMEGBIMAQVSJbat��hIHM>@F
MCKMFOCMCK@QSC>BGFSJbat=��IORJXR`MCHJ>AEF��0R`MCH<
JFF SI@@RBCDE>V SJba>V H OHRTSIAO>AGCBIMAQT Fa>VSCT E
@IGBIHI@SI@@RBCBIM>`IJFMAIGBE0 KCOC>BPIM@RO>PELMEJ<
JFDEIAAI?IE@`RJXGCACGI`MIBEHJ>AEEAC?MRKSEsAEIL>G<
`>aEHC>BMCKMFOIGBCH_>VGF H SIAO>AGCBIMCT Fa>>S gA>M?EE
`IGJ>KCH>M_>AEFPIM@EMIHCAEFE@`RJXGC�

qRASDEIACJXACFGT>@COHRTSIAO>AGCBIMAIVFa>VSE`M>O<
GBCHJ>ACAC�32��Z��O>F`ME@>A>AEFSIAO>AGCBIMAIVFa>VSE
`IOGSCKCAC`CB>ABI@	w�1�=��;Um��n��a>VSCGIO>MNEBOHC
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IOEACSIHQT`IJFMAQTgJ>SBMIJEBEa>GSETSIAO>AGCBIMC2�E
2�0BMCAKEGBIMAQVSJbat�EOEIOQ!�E!��
IAO>AGCBIMQ
KCMFNCbBGF OI IOEACSIHI?I AC`MFN>AEF0 KCHEGFi>?I IB
HQLMCAAIVgA>M?EE�

\MEMCKI@SARBI@SJba>t��32��Z1�SIAO>AGCBIMQHFa>VS>
MCKMFNCbBGF`CMCJJ>JXAIa>M>KOEIOQ!�E!�0`MEgBI@AC<
`MFN>AE>AC Fa>VS>MCHAIAC`MFN>AEbACSIAO>AGCBIMCTE
a>M>KSCNOQVEKSIAO>AGCBIMIH2�E2�`MIB>SC>B`IJIHEAC
BISCMCKMFOCFa>VSE�\MEKC@SARBI@SJba>t��32��Z#�AC`MF<
N>AE>ACFa>VS>MCHAIROHI>AAI@RAC`MFN>AEbACSIAO>AGC<
BIMCTEBISMCKMFOCFa>VSE`MIB>SC>Ba>M>KSCNOQVEKSIA<
O>AGCBIMIH� �GJE ACaCJXAI> AC`MFN>AE> AC SIAO>AGCBIMCT
Fa>VSELQJIIOEACSIHQ@0BIH`MID>GG>MCKMFOCAC`MFN>AE>
ACAET BCSN>IGBC>BGFIOEACSIHQ@�\IGSIJXSR BISMCKMFOC
`MITIOEBa>M>KHG>BMEGI>OEA>AAQT`IGJ>OIHCB>JXAIFa>VSE0
HFa>VSCTGKC@SARBQ@SJbaI@tSIAO>AGCBIMQMCKMFNCbBGF
LQGBM>>0a>@HFa>VSCT GMCKI@SARBQ@SJbaI@�]BI GJ>OR>B
RaEBQHCBX`MEPIM@EMIHCAEEO>PELMEJJFDEIAAI?IE@`RJX<
GC�


IAGBMREMIHCAE>GEJIHI?ILJISCO>PELMEJJFBIMCBM>LR<
>B GI?JCGIHCAEF >@SIGBEACSI`EB>JF gA>M?EE G OEC`CKIAI@
KACa>AEV GI`MIBEHJ>AEFAC?MRKSE ��1d�U1e@� m��n��C`ME<
@>M0>GJEHTIOFiEVHGIGBCHACSI`EB>JFgA>M?EESIAO>AGCBIM
MCKMFOEJGFOI`IJIHEAQIBACaCJXAI?IAC`MFN>AEF0 BI`ME
MCKMFO>LQJIEG`IJXKIHCAIU1oACSI`J>AAIVHA>@gA>M?EE�
	OMR?IVGBIMIAQ0GJE_SI@LIJX_IVMCKMFOACSI`EB>JF`ME<
H>O>BSA>HIK@INAIGBEM>CJEKIHCBXA>ILTIOE@RbPIM@R KC<
H>M_Cbi>VaCGBEE@`RJXGC��CSSCSOJFIL>G`>a>AEFHQGI<
SIVgPP>SBEHAIGBEO>PELMEJJFDEIAAI?IE@`RJXGCA>ILTIOE<
@IIL>G`>aEBX>?II`BE@CJXARbOJEB>JXAIGBXACHG>@OEC`C<
KIA>KACa>AEVGI`MIBEHJ>AEFAC?MRKSE0ACSI`EB>JXgA>M?EEG
PESGEMIHCAAIVgSHEHCJ>ABAIV>@SIGBXbA>`IOTIOEBOJFGI<
H@>i>AEFOHRT`ISCKCB>J>VjHQGISIVgPP>SBEHAIGBEEG`IJX<
KIHCAEFACSI`J>AAIV gA>M?EEEPIM@EMIHCAEFE@`RJXGC GI
GBCLEJXAIVI`BE@CJXAIVOJEB>JXAIGBXb�c��@G���O>CJXAQ@
FHJF>BGF ACSI`EB>JX gA>M?EE G OEAC@Ea>GSE@ EK@>A>AE>@
>@SIGBEHOEC`CKIA>0GIIBH>BGBHRbi>@OEC`CKIAREK@>A>AEF
GI`MIBEHJ>AEFAC?MRKSE��U18�1xU��

]SHEHCJ>ABACF>@SIGBXBM>T̀ IGJ>OIHCB>JXAIGI>OEA>AAQT
Fa>>S@IN>BOEAC@Ea>GSEEK@>AFBXGFHa>BQM>MCKCE`MEAE<
@CBXa>BQM>KACa>AEFj	y�8�0	y�8�0	y�8;E	y�8=0?O>	.
>@SIGBXSIAO>AGCBIMIHHFa>VSCT�\MEgBI@>GJEAC`MFN>AE>
ACHG>TSIAO>AGCBIMCTFa>>SE@>>BIOEACSIHI>KACa>AE>[�0BI
AC`MFN>AE> AC BM>T `IGJ>OIHCB>JXAI GI>OEA>AAQT Fa>VSCT
@IN>BOEAC@Ea>GSEEK@>AFBXGFHOHCMCKCE`MEAE@CBXGJ>OR<
biE>KACa>AEFj[�y�0[�y�0[�y10[�y=�

\>M>OACaCJI@PIM@EMIHCAEF`>MHIVPCKQE@`RJXGC KC<
@QSC>BGFSJbat�GT>@Q?C_>AEFBISC0CKCB>@SJbaEt�0t�
`>MHIVOEC?IACJE@IGBIHI?ISI@@RBCBIMC��32��X��\JCHAIGBX
ACMCGBCAEFAC`MFN>AEFACBEMEGBIMCT@IGBIHI?ISI@@RBCBI<
MCEBISCa>M>K>?I`>MHRbOEC?IACJXH`M>O>JCTOI`RGBE@QT
OJFBEMEGBIMIHKACa>AEV\�8\�E\�8\�IL>G`>aEHCbBEAORS<
BIMr�0`MITINO>AE>BISCa>M>KM>KEGBIMs�`MEMCKI@SARBI@
SJba>t=EMCKI@SARBQ>SJbaEtHOHRTSIAO>AGCBIMAQTFa>V<
SCT��32��Z��
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hSIAD>PIM@EMIHCAEF`>MHIVPCKQE@`RJXGC`M>SMCi><
AE>`MIB>SCAEFBISCa>M>K`>MHRbOEC?IACJX@IGBIHI?I`>M><
SJbaCB>JF`IJFMAIGBE0A>ILTIOE@I>OJF?C_>AEFBEMEGBIMIH0
IL>G`>aEHC>BGFMCK@QSCAE>@SJbaCt�0`IGJ>a>?IEAORSBIM
AC`MFN>AEFAC HCMEGBIM>u:� HIKMCGBC>B E `I OIGBEN>AEE
`IMI?IHI?I KACa>AEF GI`MIBEHJ>AE>HCMEGBIMCM>KSIR@>AX<
_C>BGF0HM>KRJXBCB>a>?IEAORSBIMMCKMFNC>BGFACGI`MIBEH<
J>AE>AC?MRKSEa>M>K HCMEGBIM�]BI G`IGILGBHR>B GAEN>AEb
KACa>AEV\�8\�E\�8\�0aBIOIJNAIEGSJbaEBX`IFHJ>AE>SI@<
@RBCDEIAAQT SIJ>LCAEV `ME `MIH>O>AEE O>PELMEJJFDEE H
D>`E`CDE>ABC��CSIL>G`>aEHCbB`M>MQHCAE>BISCa>M>K`>M<
HRbOEC?IACJX@IGBIHI?ISI@@RBCBIMCACHM>@F0A>ILTIOE<
@I>OJF`IJAI?IHIGGBCAIHJ>AEFKC`EMCbiETGHIVGBHBEMEG<
BIMIH�]BIHM>@FOIJNAI?CMCABEMIHCAAI`M>HQ_CBXHM>@F
HQSJba>AEFBEMEGBIMIHEKCHEGEBIB`M>O_>GBHRbi>?I`MF<
@I?IBISCa>M>KIBSMQBQ>BEMEGBIMQ0C@`JEBROQEGSIMIGBE
ACMCGBCAEF`IHBIMAI?I`MF@I?IAC`MFN>AEF0PIM@EMR>@I?I
HBIMIVPCKIVE@`RJXGC`ME KC@QSCAEESJbaCt�ESJba>V
HBIMIVOEC?IACJE@IGBC��>GCASDEIAEMIHCAAI> HSJba>AE>
MCA>>HQSJba>AAQTBEMEGBIMIH`>MHIVOEC?IACJEKCGa>BgP<
P>SBC\�8\�HQKIH>BCHCMEVAI>I`MISEOQHCAE>BEMEGBIMAI?I
@IGBC�

\IGJ>gBI?IOJFPIM@EMIHCAEFHBIMIVPCKQE@`RJXGCKC<
@QSC>BGFSJbat�E KCB>@SJbaEt10tUHBIMIVOEC?IACJE
@IGBC�hSJba>AE>BEMEGBIMIHHACaCJ>PCKE@`RJXGCE?C_><
AE>ETHSIAD>PCKHG>?OC`MIEKHIOEBGF`MEMCKI@SARBQTSJb<
aCTtFa>>S��d��EMCKI@SARBI@SJba>t��HD>`XMCKMFOC
`IGJ>OIHCB>JXAIHSJba>AM>KEGBIMs���

v>_>AEF0`ME@>A>AAQ>HLJIS>0KCiEi>AQ`CB>ABC@Evq
��;U�U�0�1��UU�0�=���=�E>HMCKEVGSIVKCFHSIVACEKILM>B><
AE>���U���;=m��n<m�1n�
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qIM@EMIHCAE>LE`IJFMAI?IO>PELMEJJFDEIAAI?IE@`RJX<
GCIL>G`>aEHC>BGFN>GBSIV̀ IGJ>OIHCB>JXAIGBXbR`MCHJFbiET
GE?ACJIHSJba>VtHOHRTSIAO>AGCBIMAQTFa>VSCT��d��E
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