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������� !"#��ABCDEFG�HIJCKLHEM�NLOIFPEOOCHHQR�SPTI�
BIFLULV�E�SJPIHIUEBEJPWIFG�WUEMHEL�TPJFEBPUI�E�SJPWPXSIUE�
FLUGHQR�YEFPTEHPW�HI�JIBWEFEL�UEOZPSLHEE�SJE�UCDLWPV�FLJI�
SEE��[\��]PUGHQR�JITPO�FLUI�OIFTE��^\=�#

$�"��%��#�%�&�"!'#��_]XUL`PWIHP�$%�]PUGHQR�̂ \=�&a&&&
XFI`EV�̀ P�E�SPXUL�SJPWL`LHEM�TCJXI�̀ EXFIHYEPHHPV�NIOOI�FL�
JISEE�HI�ISSIJIFL�b^PTCX�c=d�OLFP`PO�̀ JP]HPNP�ZJITYEPHE�
JPWIHEM�W�XCOOIJHPV�PDINPWPV�̀ PBL�,-a,.�eJ�HI�FPDTE�c�E�f#
gJPWL`LHP�EXXUL`PWIHEL�SPTIBIFLULV�EOOCHHPNP�XFIFCXI
�012�3��4�015�3��4�0167�3��UEOZPYEFPWh�ZINPYEFIJHPV�ITFEW�
HPXFE�HLVFJPZEUPWh�CJPWHLV�YEJTCUEJCijER�EOOCHHQR�TPO�
SULTXPWh�EOOCHPNUP]CUEHPW�*4�+4�/h�YEFPTEHPW�A[�%4�A[�6-4
kl_�α�4�I�FITmL�CJPWHM�TPJFEBPUI�XQWPJPFTE#�eLOIFPUPNEDL�
XTEL�SPTIBIFLUE�PSJL`LUMUE�X�SPOPjGi�IWFPOIFEDLXTPNP�IHI�
UEBIFPJI�=�$---�)>)+?@#

(�)*��"�"#��fQMWULHQ�HIJCKLHEM�NLOIFPUPNEDLXTER�E�EO�
OCHHQR�SPTIBIFLULV�C�]PUGHQR�̂ \=�SPXUL�SJPWL`LHEM�SPXUL�
PSLJIYEPHHPNP�TCJXI�[\#�ABOLHLHEM�EXXUL`PWIHHQR�SPTIBIFL�
ULV�EOLUE�JIBUEDHCi�XFLSLHG�WQJImLHHPXFE#�fQ`LULHQ�ZITFP�
JQ4�TPJJLUEJCijEL�X�JIBWEFELO�]PULL�NUC]PTPV�UEOZPSLHEE#

+#,!'#��[CDLWIM�FLJISEM�C�]PUGHQR�̂ \=�SJEWP`EUI�T�XHE�
mLHEi�I]XPUiFHPNP�TPUEDLXFWI�HLVFJPZEUPW4�UEOZPYEFPW4
FJPO]PYEFPW�SLJEZLJEDLXTPV�TJPWE�E�CJPWHM�YEFPTEHPW�A[�6-4
A[�%�E�kl_�α�W�XQWPJPFTL�TJPWE4�HP�HL�WUEMUI�HI�TPUEDLXFWP
nJEFJPYEFPW�E�CJPWLHG�NLOPNUP]EHI�E�HL�EBOLHMUI�ZCHTYEPHIUG�
HCi�ITFEWHPXFG�HLVFJPZEUPW#�oPULL�NUC]PTIM�UEOZPSLHEM�SPXUL
[\�HI]Ui`IUIXG�C�]PUGHQR4�TPFPJQL�EOLUE�EXRP`HP�]PULL�WQ�
XPTEV�CJPWLHG�TPJFEBPUI4�SJPWPXSIUEFLUGHQR�YEFPTEHPW�A[�%
E�kl_�α�E�]PULL�HEBTEV�CJPWLHG�IHFEWPXSIUEFLUGHPNP�YEFPTE�
HI�A[�6-#�gPXUL�ULDLHEM�C�]PUGHQR�̂ \=�WQMWULHI�PFJEYIFLUG�
HIM�TPJJLUMYEPHHIM�XWMBG�OLm`C�CJPWHLO�kl_�α�E�PFHPXEFLUG�
HQO�E�I]XPUiFHQO�TPUEDLXFWPO�P]jER�UEOZPYEFPW4�I�FITmL
OLm`C�CJPWHLO�kl_�α�E�PFHPXEFLUGHQO�E�I]XPUiFHQO�TPUEDL�
XFWPO�0167�3��!�UEOZPYEFPW#

-�./�,#��0�!,���JIT�FLUI�OIFTE4�EOOCHHQV�XFIFCX4�UCDL�
WIM�FLJISEM#

$�"���! !"%��pPXUq`EFE�SPJCKLHHM�NLOIFPqOCHHER�SPTIBHETqW�FI�SJPIHIUqBCWIFE�WSUEW�TPJFEBPUC�FI�SJPBISIUGHER�YEFPTqHqW
HI�JPBWEFPT�UqOZPSLHqr�SJE�SJPOLHLWqV�FLJISqr��g\��RWPJER�HI�JIT�FqUI�OIFTE��^\=�#

$�"��1��%�1�&�"!'%��_]XFLmLHP�$%�RWPJER�HI�̂ \=�&a&&&�XFI`qV�̀ P�V�SqXUM�SJPWL`LHHM�TCJXC�̀ EXFIHYqVHPr�NIOOI�FLJISqr�HI
ISIJIFq�b^PTCX�c=d�OLFP`PO�̀ Jq]HPNP�ZJITYqPHCWIHHM�W�XCOIJHqV�PXLJL`TPWqV�̀ PBq�,-a,.�eJ�HI�FPDTE�c�FI�f#�gJPWL`LHL�̀ PXUq`�
mLHHM�SPTIBHETqW�qOCHHPNP�XFIFCXC��012�3��4�015�3��4�0167�3��UqOZPYEFqWh�ZINPYEFIJHPr�ITFEWHPXFq�HLVFJPZqUqWh�JqWHqW�YEJTCUi�
iDER�qOCHHER�TPOSULTXqWh�qOCHPNUP]CUqHqW�*4�+4�/h�YEFPTqHqW�s[�%4�s[�6-4�klg�α�4�I�FITPm�JqWHM�XEJPWIFTPWINP�TPJFEBPUC#�eLOIFP�
UPNqDHq�SPTIBHETE�WEBHIDIUE�BI�̀ PSPOPNPi�IHIUqBIFPJI�=�$---�)>)+?@#

(�)*��"�"%��fEMWULHP�SPJCKLHHM�NLOIFPUPNqDHER�FI�qOCHHER�SPTIBHETqW�C�RWPJER�HI�̂ \=�SqXUM�SJPWL`LHHM�SqXUMPSLJIYqV�
HPNP�TCJXC�g\#�tOqHE�̀ PXUq`mLHER�SPTIBHETqW�OIUE�JqBHEV�XFCSqHG�WEJImLHPXFq#�fE`qULHP�ZITFPJE4�MTq�TPJLUiiFG�qB�JPBWEFTPO
]qUGK�NUE]PTPr�UqOZPSLHqr#

+%02!,3%��gJPOLHLWI�FLJISqM�C�RWPJER�HI�̂ \=�SJEBWP`EUI�̀ P�BHEmLHHM�I]XPUiFHPr�TqUGTPXFq�HLVFJPZqUqW4�UqOZPYEFqW4�FJPO�
]PYEFqW�SLJEZLJEDHPr�TJPWq�FI�̀ P�BHEmLHHM�JqWHqW�YEFPTqHqW�s[�6-4�s[�%�FI�klg�α�W�XEJPWIFYq�TJPWq4�IUL�HL�WSUEWIUI�HI�TqUGTqXFG
LJEFJPYEFqW�FI�JqWLHG�NLOPNUP]qHC�q�HL�BOqHiWIUI�ZCHTYqPHIUGHC�ITFEWHqXFG�HLVFJPZqUqW#�oqUGK�NUE]PTI�UqOZPSLHqM�SqXUM�g\
XSPXFLJqNIUIXM�C�RWPJER�HI�̂ \=4�MTq�OIUE�SPDIFTPWP�WEjEV�JqWLHG�TPJFEBPUC4�SJPBISIUGHER�YEFPTqHqW�s[�%�q�klg�α�FI�]qUGK
HEBGTEV�JqWLHG�IHFEBISIUGHPNP�YEFPTqHC�s[��6-#�gqXUM�UqTCWIHHM�C�RWPJER�HI�̂ \=�WEMWULHP�HLNIFEWHEV�TPJLUMYqVHEV�BWuMBPT
Oqm�JqWHLO�klg�α�FI�Wq`HPXHPi�q�I]XPUiFHPi�TqUGTqXFi�BINIUGHER�UqOZPYEFqW4�I�FITPm�Oqm�JqWHLO�klg�α�FI�Wq`HPXHPi�q�I]XP�
UiFHPi�TqUGTqXFi�0167�3��!�UqOZPYEFqW#

-�./!,1�0�!,���JIT�FqUI�OIFTE4�qOCHHEV�XFIFCX4�SJPOLHLWI�FLJISqM#

-./0-123-456784��9:/7�9;-44<
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_]XFLmLHP�$%�RWPJER�HI�JIT�FqUI�OIFTE��^\=��&a&&&
XFI`qr�qB�NqXFPUPNqDHP�̀ qINHPXFPWIHPi�I`LHPTIJYEHPOPi#
vXqO�RWPJEO�]CUP�SJPWL`LHP�SIHNqXFLJLTFPOqi�FI�SqXUM�
PSLJIYqVHEV�TCJX�̀ EXFIHYqVHPr�NIOOI�FLJISqr�HI�ISIJIFq
b^PTCX�c=d�OLFP`PO�̀ Jq]HPNP�ZJITYqPHCWIHHM#�0COIJ�
HI�PXLJL`TPWI�̀ PBI�XTUI`IUI�,-a,.�eJ�HI�FPDTE�c�FI�f#
_]XFLmLHHM�SJPWP`EUE�`P�FI�SqXUM�TCJXC�SJPOLHLWPr
FLJISqr��g\�#
gPSCUMYqVHEV�XTUI`�UqOZPYEFqW�SLJEZLJEDHPr�TJPWq
WEBHIDIUE�B�WETPJEXFIHHMO�SIHLUq�OPHPTUPHIUGHER
IHFEFqU��WEJP]HET�'''�b0PJ]LHFd4�=PXTWI��BINIUGHP�
SJEVHMFEO�OLFP`PO�qOCHPZUiPJEXYLHFHPr�OqTJPXTPSqr
w6x#�cHIUqBCWIUE�WOqXF�PXHPWHER�SPSCUMYqV�UqOZPYE�
FqW�y�"123��\�BINIUGHER�4�"153��\�XCSJLXPJqWzYEFPFPT�
XEDHER�4�"1673��f�UqOZPYEFqW�#
pUM�WEBHIDLHHM�XFIHC�NCOPJIUGHPr�UIHTE�qOCHqFLFC
SJPWP`EUE�`PXUq`mLHHM�TPHYLHFJIYqr�YEJTCUiiDER
qOCHHER�TPOSULTXqW��{s|��C�XEJPWIFYq�TJPWq�w$x�FI�qOC�
HPNUP]CUqHqW�TUIXqW�/4�*4�+�qOCHPZLJOLHFHEO�OLFP`PO
w2x�qB�WETPJEXFIHHMO�HI]PJqW�OPHPXSLYEZqDHER�XEJPWI�
FPT�SJPFE�qOCHPNUP]CUqHqW�Ui`EHE�Sq`SJE}OXFWI�B�WE�
JP]HEYFWI�]ITSJLSIJIFqW�<p&?+�qO#�l#k#�eIOIU�r�̂ cl#
gJE�̀ PXUq`mLHHq�ZINPYEFIJHPr�ITFEWHPXFq�HLVFJPZqUqW
SLJEZLJEDHPr�TJPWq�WETPJEXFPWCWIUE�OLFP`�BIWLJKLHPNP
ZINPYEFPBC�w,x�C�SJMOPOC�WqBCIUGHPOC�FLXFq�qB�BIXFPXC�
WIHHMO�COPWHP�SIFPNLHHPNP�XFIZqUPTPTI��KFIO�0�.$�#
_YqHiWIUE�TqUGTqXFG�ZINPYEFCiDER�HLVFJPZqUqW��kl�4
ZINPYEFIJHL�DEXUP��k~�4�]ITFLJEYE`HC�ITFEWHqXFG�HLVF�
JPZqUqW��ocl�4�qH`LTX�BIWLJKLHPXFq�ZINPYEFPBC��stk�#
fOqXF�qHFLJULVTqHC�%4�qHFLJULVTqHC�6-�FI�ZITFPJI�HL�
TJPBC�SCRUEH�α�W�XEJPWIFYq�WEBHIDIUE�B�WETPJEXFIHHMO
HI]PJqW�JLINLHFqW�̀ UM�qOCHPZLJOLHFHPNP�IHIUqBC��^PXqM4
bfLTFPJ�oLXFd�#�pUM�̀ PXUq`mLHHM�JqWHM�TPJFEBPUC�W�XE�
JPWIFYq�TJPWq�WETPJEXFPWCWIUE�HI]qJ�JLINLHFqW�̀ UM�qOC�
HPZLJOLHFHPNP�WEBHIDLHHM�TPJFEBPUC�b0FLJPE`�Akc�
TPJFEBPU�-6d��^PXqM4�bcUTPJ�oEPd�#�eLOIFPUPNqDHq�SP�
TIBHETE�WEBHIDIUE�BI�̀ PSPOPNPi�IWFPOIFEDHPNP�NLOI�
FPUPNqDHPNP�IHIUqBIFPJI�=�$---�)>)+?@���SPHqM�#�0FI�
FEXFEDHC�P]JP]TC�PFJEOIHER�JLBCUGFIFqW�SJPWP`EUE�B
WETPJEXFIHHMO�SITLFI�SJPNJIO�os_0\c\��WLJXqM�,#-2�#
pUM�SLJLWqJTE�̀ PXFPWqJHPXFq�Wq`OqHHPXFLV�SPWuMBIHER
WE]qJPT�WETPJEXFPWCWIUE�TJEFLJqV�fqUTPTXPHI4�HLSPWuM�
BIHER�WE]qJPT�y�TJEFLJqV�=IHHIavrFHq#�pUM�IHIUqBC
BIULmHPXFLV�WETPJEXFPWCWIUE�TPLZqYq}HF�0SqJOLHI#
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