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;QFF^EIPGM_REXPEF_FEDVQMKSPQVKEIGP^E`PQaQVHSEJFHGVERQMKSEP`QMER^QHE`EIQDQ��QEFMERG^QIG^QIKNGFCE`E^EVG=

HKPERQMKSPQDPQJEIQMQREHMEREVMQSQMIGMMQVHSRMbIPKXEHEFIMEOVKQ`MEFIKCK�CEIEPQSXPEIGFIKPERQMQMQPQDHKNM_LaQM=

IE^QLKJKEHE`KNGFCKLICQMSL�;GDbHTIQI_KFFHGVERQMKO^E`bIJ_ITKFXEHTDERQM_RPQDHKNM_LEJHQFISL^GVKWKM_KPEJEIE=

IGLMKCK�

��������

;QDHKNM_G^GVKWKMFCKGXPKJEP_^E`bIJ_ITKFXEHTDERQ=
M_RCQNGFIRGVKQ`MEFIKNGFCKLFPGVFIR^GVKWKMFCKLCE^XHGC=
FER��HSXEKFCQXQIEHE`KNGFCKLKD^GMGMKOREP`QMKD^GNGHE=
RGCQ^E`bIXPK^GMSITFS^GVKWKMFCKGPQVKEIGP^E`PQa_�cQd=
MEO^GVKWKMFCEOXPEJHG^EOSRHSUIFSEMCEHE`KNGFCKG DQJE=
HGRQMKSEP`QMER^QHE`EIQDQ�c����`EVbXERFG^b^KPbJ_HE
R_SRHGME��Y���FHbNQGRPQCQeGOCK^QICK �VQHGGf;g���
KD MKL ��� Y��K^GHK HGIQHTM_OKFLEV�c;EFFKK R XGPKEV
����=���� ``�MQJHUVQHFSPEFI DQJEHGRQG^EFIK;g�F�����
VE����Y�KDPQFNGIQMQ������`PQdVQM�h�i�h�i��HSR_SRHGMKS
;g�XPK^GMSUIFSPQDHKNM_G^GIEV_VKQ`MEFIKCK��G^MG
^GMGGR^GVKWKMFCE^FEEJjGFIRGFbjGFIRbGIEXPGVGHGMMQSMG=
bVERHGIREPGMMEFITFbjGFIRbUjK^K^GIEVQ^KVKQ`MEFIKCKK
HGNGMKSDHECQNGFIRGMM_LMEREEJPQDERQMKOVQMMEOHECQHKDQ=
WKK�
PQOMGQCIbQHTMEKD^GPGMKG IG^XGPQIbP_JKEHE`KNGF=
CKLEJkGCIER �VQHGGflm�� IQCCQC nIEQJFEHUIMEJGDJEHGD=
MGMMEKKMaEP^QIKRME�oERFG^b^KPbPQDPQJQI_RQUIFSIGP=
^E^GIPKNGFCKGXPKJEP_R VRbLMQXPQRHGMKSLp KD^GPSUjKG
IG^XGPQIbPbNGPGDCEdM_OXECPERKNGPGDGFIGFIRGMM_GXEHE=
FIKEP`QMKD^Q��GEJLEVK^QPEJEIKDQWKSIGLMEHE`KKFWGHU
XER_eGMKSGGnaaGCIKRMEFIK�

c ���� `EVb MQbNMEO `PbXXEO bMKRGPFKIGIQ Q����R�
�S���.M������3�T.�M��U��.M��M��V��*%>+5�W�PQDPQJEIQMRMbIPKXE=
HEFIMEOVQINKCh�i�h�iVHSRMbIPKRQ`KMQHTME`EIGP^E^EMKIE=
PKM`Q��D^GPKIGHG^IG^XGPQIbP_SRHSGIFSIGP^KFIEP������
CEIEP_OXE^GjGMR IQ^XEMVHSCE^aEPIME`EPQD^GjGMKSR
IGHG�oPKJEPXEDREHSGIKFFHGVERQITaGPIKHTMEFITdGMjKM�
�FX_IQMKSXPKJEPQXECQDQHK�NIEFbjGFIRbGICEPPGHSWKŜ Gd=
VbRMbIPKRQ`KMQHTMEOIG^XGPQIbPEOKPQDHKNM_^KaKDKEHE=
`KNGFCK^KXPEWGFFQ^K�cPQJEIGh�iXPGVFIQRHGMQMQHE`KNM_O
JGFXPEREVMEOVQINKC� CEIEP_ORCHUNQGI R FGJS IGP^KFIEP�
^KCPECEMIPEHHGP�XPKG^EXGPGVQINKC �U����XYZ	[O	\�KQCCb=
^bHSIEP�oPKJEPRKDbQHKDKPbGIIG^XGPQIbPbFXE^EjTUXPK=

HEdGMKS�bFIQMERHGMME`EMQF^QPIaEMKHKXHQMeGI�	XE^E=
jTUXEVEJM_LbFIPEOFIR h�i=h�idGMjKMQ^EdGIEIFHGdKRQIT
KD^GMGMKSIG^XGPQIbP_RPGdK^GPGQHTME`ERPG^GMKKEXPG=
VGHSITIENMEGRPG^SERbHSWKKKXP��QMM_GVQINKCKKD^GPS=
UIHKeTbFPGVMGMMbURMbIPKRQ`KMQHTMbUIG^XGPQIbPbKFE=
DVQM_VHSXHQMKPERQMKSJGPG^GMMEFIK�XEnIE^bKFXEHTDERQIT
KLVHSqXPKWGHTMEOrVKQ`MEFIKCK^QHEnaaGCIKRME��QCCQC
EP`QM_^QHE`EIQDQdGMjKM_PQFXEHQ`QUIFSRMbIPKIGHQ�XPK
REFXQHGMKK SKNMKCER KHK VPb`EO XQIEHE`KK IG^XGPQIbPQ
JPUeMEOFIGMCKKFIGMCKRHQ`QHKjQMGXER_eQGIFS��HSEJ=
FHGVERQMKSeGOCK^QICKWGHGFEEJPQDMEKFXEHTDERQIT^GIEV
^KCPEREHMEREOPQVKEIGP^E^GIPKK�VQHGGf�;��	IQMVQPIM_G
QMIGMM_�XPK^GMSG^_GR�;^EHENM_LdGHGD� MGXEVEOVbI
RRKVbDMQNKIGHTM_LPQD^GPER��HSEJFHGVERQMKSeGOCK^QI=
CKMGEJLEVK^QQMIGMMQ�CEMFIPbCWKSCEIEPEOXEDREHKIRRGF=
IKGGRJKEHE`KNGFCbUXEHEFIT�

cXGPR_GR;EFFKKXPK^GMGMKG�;VHS`KMGCEHE`KKEXKFQ=
MERPQJEIGhYi�mJFHGVERQMKGXPEREVKHEFTIPQMFQJVE^KMQHT=
ME�I�G�XPKbFIQMERCGQMIGMM_MQJPUeMbUXEHEFITMQXPE=
GCWKU^QICK��QCEGEJFHGVERQMKGVQGIHKeTCEFRGMMbUKM=
aEP^QWKUEXPEWGFFQL�XPEIGCQUjKLR^QHE^IQDb�cPQJEIG
h<iKFXEHTDERQHFSPQVKEIGP^E^GIP F RMbIPKXEHEFIMEOEVME=
CQMQHTMEOQMIGMMEO�oEPGDbHTIQIQ^KFFHGVERQMKOQRIEP_
EI^GNQUI�NIEXPK^GMGMKGRMbIPKRQ`KMQHTME`EVQINKCQXE=
DREHSHEVKQ`MEFIKPERQITEFIP_OFQHTXKM`EEaEPKI�EJEFIPG=
MKSKXEVEFIPEGIGNGMKGLPEMKNGFCE`E FQHTXKM`EEaEPKIQ� Q
IQCdGREFXQHKIGHTM_GXPEWGFF_REJHQFIKXPKVQICER^QICK
h�i�cMbIPKXEHEFIMQSQMIGMMQVHSKD^GPGMKSIG^XGPQIbP_XPE=
FIQI_XPGVFIQRHSGIFEJEOjGHGRbUQMIGMMbKKD^GPSGIIG^XG=
PQIbPbNGPGDjGHTRWKHKMVPG��QMMQSQMIGMMQKD^GPSGI;�
NGPGDJECERbUXERGPLMEFITKIQCdGMG^EdGIKFXEHTDERQITFS
VHSXPKWGHTMEOVKQ`MEFIKCKeGOCK^QICKKRMbIPGMMKLICQ=
MGO�;QFF^QIPKRQG^QSPQJEIQXEFRSjGMQPQDPQJEICGRMbIPK=
XEHEFIMEOQMIGMM_VHSEJFHGVERQMKSeGOCK^QICKMQJQDG
REHMEREVMEOQMIGMM_�
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�KCPEREHMERQSQMIGMMQ�MQLEVSjQSFSRCEMIQCIGFIGHE^
NGHERGCQ�KD^GPSGIbFPGVMGMMbU;�]M�^REJkG^GJKEHE`KNGF=
CKLICQMGOXEVQMIGMMEO�;QVKESPCEFIMQSIG^XGPQIbPQ�KD^G=
PSG^QS^GVKWKMFCK^PQVKEIGP^E^GIPE^�DQRKFKIEIIGP^EVK=
MQ^KNGFCEO IG^XGPQIbP_]�M� K RGFEREOPQVKE^GIPKNGFCEO
abMCWKK4�M�QMIGMM_CQCh�i�h��i
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`VG��M� fMQXPSdGMMEFITnHGCIPKNGFCE`EXEHS� FEDVQRQG^E`E
QMIGMMEOsσ�M�fnHGCIPEXPEREVMEFITJKEHE`KNGFCKLICQMGO�

�HSPQDPQJEICKRMbIPKXEHEFIMEOQMIGMM_R_XEHMGM_PQF=
NGI_GGnHGCIPKNGFCE`EXEHS��M�RJHKdMGODEMG�;QFNGIR_=
XEHMGMRXPE`PQ^^G nHGCIPEVKMQ^KNGFCE`E^EVGHKPERQMKS�
CEIEPQSNKFHGMMEPGeQGIbPQRMGMKG�QCFRGHHQRCEMGNME=PQD=
MEFIMEOaEP^G�KFXEHTDbS^GIEVCEMGNM_LPQDMEFIGORERPG=
^GMMEOEJHQFIK�_����.�̀ �33.M.�a.�]�K.�̀ �K�����_`]`���FFHGVb=
G^QS FPGVQ XPGVFIQRHSGI FEJEO ^ME`EFHEOMbU FIPbCIbPb
����	�[���EHjKMQFHEGR^EVGHKFEEIRGIFIRbGIQMQIE^KKIGHQ�
lKEaKDKNGFCKGXQPQ^GIP_^EVGHKXPKRGVGM_R*+=5	� [�cFG
FHEK^EVGHKKDEIPEXM_XEaKDKNGFCK^FREOFIRQ^�oPE`PQ^=
^QQRIE^QIKNGFCKFEDVQGIFGICb^EVGHK�XPKNG^eQ`FGICKMG=
PQRME^GPM_OVHSPQDHKNM_LXEVEJHQFIGO�

;QD^GPKFFHGVbG^EOEJHQFIKFEFIQRKH���×���×���^^�
mFTQMIGMM_PQFXEHEdGMQRWGMIPGKFFHGVbG^EOEJHQFIKXPK
b�t��^^�/�t��^^��KMK^QHTM_OPQD^GPXPEFIPQMFIRGM=
MEOFGICKR_JPQM����^^FEEIRGIFIRGMME^KMK^QHTME^bPQD=
^GPbnHG^GMIER^EVGHK�IEHjKMQ^GIQHHKDQWKKKDHbNQIGHSf
���^^���Q`PQMKWGKFFHGVbG^EOEJHQFIKIQM`GMWKQHTM_GFE=
FIQRHSUjKGnHGCIPKNGFCE`EXEHSPQRM_MbHU��MIGMMQXPGV=
FIQRHSGIFEJEOREHMEREVCPb`HE`EFGNGMKS�DQXEHMGMM_O	cu=
CGPQ^KCEO�oEFHG CEMFbHTIQWKK F RPQNQ^KEJjKOVKQ^GIP
QMIGMM_R_JPQMPQRM_^∅ ��^^�VHKMQQMIGMM_�Y�^^�cED=
JbdVGMKGQMIGMM_R^EVGHKEFbjGFIRHSGIFSFKFXEHTDERQMKG^
CEQCFKQHTME`ECQJGHS�lEHTeKMFIREQMIGMMXPEGCIKPbUIFSR
QCIKRME^PGdK^G�LEISMGEJLEVK^EXEMK^QIT�NIE^GIEV�;
SRHSGIFSXQFFKRM_^�QKDHbNGMKGRJKEHE`KNGFCKOEJkGCIMG
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XPEKDREVKIFS��QKJEHGGCPKIKNMEOLQPQCIGPKFIKCEOQMIGM=
M_SRHSGIFS GG FE`HQFERQMKGFJKEHE`KNGFCK^KICQMS^K�oE=
nIE^bRCQNGFIRGEWGMCKnaaGCIKRMEFIKXPK^GMGMKSREHMEREV=
M_LQMIGMMVHSEJFHGVERQMKSeGOCK̂ QICKKFXEHTDERQHFS
	c�
BHGCIPEaKDKNGFCKGXQPQ^GIP_JKEHE`KNGFCKLICQMGORVKQ=
XQDEMG��<vvWFHGVbUjKGp FHKDKFIQSEJEHENCQ �nHGCIPEXPE=
REVMEFIT ����	^6^s VKnHGCIPKNGFCQSXPEMKWQG^EFIT �����s
IEHjKMQ�^^��eGOCQ^QICK���YY	^6^s�����s��^^��^QICQ
�����	^6^s�����s��^^�sXE`HEIKIGHT�����	^6^s�����s�<^^�
h��i�wQKFLEVM_G`GE^GIPKNGFCKGXQPQ^GIP_^EVGHKQMIGMM_
XPKMSI_FHGVbUjKG DMQNGMKSp b`EHPQFCP_RQjGHKϕt ��xs
R_FEIQVKnHGCIPKCQRt�^^sVKnHGCIPKNGFCQSXPEMKWQG^EFIT
εt��sDQDEPjGHK�t�^^sR_FEIQQMIGMM_0t��^^sVKQ=
^GIPQMIGMM_f��^^�
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cQPTKPbSXGPGNKFHGMM_G`GE^GIPKNGFCKGXQPQ^GIP_�^Ed=
MEVEJKITFSMQKHbNeG`E
	c�c_XEHMGMQFGPKSPQFNGIERXPK
PQDHKNM_L DMQNGMKSL `GE^GIPKNGFCKLXQPQ^GIPER QMIGMM_�
oGPREMQNQHTMERQPTKPbG^0RXPGVGHQLEI�VE��^^��QHGG
^GMSG^RRVKQXQDEMGEI�VE��^^�;QJENQSXEHEFQR_JKPQGI=
FSXPKbFHERKK
	cy��NIEJ_^KMK^KDKPERQITPQFFE`HQFE=
RQMKG^GdVbQMIGMMEOKIGHE^�cFEEIRGIFIRKKFPGDbHTIQIQ=
^K^EVGHKPERQMKSMQKHbNeKOPGDbHTIQIJ_HXEHbNGMXPK
Rt�^^�	KD^GMGMKG^ϕXEFHGPQFNGIER^_EJMQPbdKHK�NIE
XPKϕt���x
	cSRHSGIFSMQKHbNeK^��QHTMGOeGG^EVGHK=
PERQMKGXPEREVKIFSFRQPTKPERQMKG^��

�MQHKD DQRKFK^EFIGO�XPGVFIQRHGMM_LMQ���	�Z�XECQDQH�
NIEVHS�t�^^
	cMQWGMIPQHTMEONQFIEIGSRHSGIFSEXIK=
^QHTM_^�c PGDbHTIQIG^EVGHKPERQMKS J_HK bFIQMERHGM_
EXIK^QHTM_G`GE^GIPKNGFCKGXQPQ^GIP_QMIGMM_pRt�^^�
ϕt���x��t�^^�0t��^^�

BCFXGPK^GMIQHTM_GKFFHGVERQMKSXPERGVGM_FXE^EjTU
dKVCKLaQMIE^ER F XE^EjTU QMQHKDQIEPQ WGXGO q@��.� &
z�#$ %.%����1��Y�\rRNQFIEIME^VKQXQDEMG�������vvW��Q
���	� c XPGVFIQRHGM_ DQRKFK^EFIK
	cQMIGMM_EINQFIEI_�
XEHbNGMM_GnCFXGPK^GMIQHTMEKRPGDbHTIQIG^QIG^QIKNGFCE=
`E^EVGHKPERQMKS�mNGRKVME�NIELQPQCIGPKFIKCKVEFIQIENME
JHKDCK�NIEXEVIRGPdVQGICEPPGCIMEFITR_XEHMGMM_LPQFNG=
IER�mJHQFITKD^GPGMKSPQVKESPCEFIMEOIG^XGPQIbP_PQRMQ
EJkG^bEJHQFIK�XPGVFIQRHSUjGOFEJEOnHHKXFEKV�PQFXEHE=
dGMM_OXEV QMIGMMEO� R CEIEPE^ FEFPGVEIENGME <�{RFGO
^EjMEFIK�XPKMK^QG^EOQMIGMMEO��Q ���	� \ XECQDQME� NIE
PQFNGIMQS`HbJKMQKD^GPGMKSQMIGMM_FEFIQRHSGI��^^�NIE
RXEHMGXPKG^HG^EVHSEJMQPbdGMKS;g��
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cPQJEIGR_XEHMGME^QIG^QIKNGFCEG^EVGHKPERQMKG FEJ=
FIRGMME`E^KCPEREHMERE`EKDHbNGMKSeGOCK^QICK�	EDVQMQ
REHMEREVMQSQMIGMMQVHSRMbIPKXEHEFIM_LKFFHGVERQMKO�MQ
JQDGCEIEPEORED^EdMEFEDVQMKGRMbIPKXEHEFIME`EPQVKEIGP=
^E`PQaQ�;QFNGIM_GLQPQCIGPKFIKCKQMIGMM_EJGFXGNKRQUI
EJMQPbdGMKGIGXHERE`EKDHbNGMKSMGJEHTeKLEJkG^ER�XQIE=
HE`KKeGOCK^QICK�PQFXEHEdGMMEOMQ`HbJKMG��������^^K
`HbJdG�K^EMKIEPKM`MGJEHTeKLIGXHER_LKD^GMGMKO�y���x\�
IG^XGPQIbP_eGOCK^QICK�FRSDQMM_LFXER_eGMM_^^GIQJE=
HKD^E^XGPGPEdVGMM_LCHGIECKHKREFXQHGMKG^�BCFXGPK^GM=
IQHTM_GKFFHGVERQMKSXEVIRGPVKHKXGPFXGCIKRMEFITKFXEHT=
DERQMKSQMIGMM_R̂ GVKWKMG�oPQCIKNGFCQSPGQHKDQWKSPGDbHT=
IQIERPQJEI_JbVGI DQCHUNQITFSR FEDVQMKKKMMERQWKEMMEO
XPEVbCWKKKRFIPQKRQMKKbFIPEOFIR�;R FEFIQR^GVKWKMF=
CKL�RIE^NKFHGPEJEIEIGLMKNGFCKL�CE^XHGCFERPQDHKNME`E
MQDMQNGMKS�
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�� 	EFIESMKGEMCEHE`KNGFCEOXE^EjKMQFGHGMKU;EFFKKR
���� `EVb 6oEV PGV�����
QXPKMQ�c�c�	IQPKMFCE`E�
v�c�oGIPEREO�f��p���m�K^�o���vGPWGMQfaKHKQH
~vl�q���;�r�KMDVPQRQ;EFFKK���������F�

�� �^M�2�.���	��Q��^.�M���	��d��^���T	@ %*�.� &'!=-%8)�� �%'
+%'*!�� !. &�3(�'!&5'�3% �&%'� � 66>� �%'�������9%.���
���::��Y�Y=�<�<�

�� Q��^.�M�� �	
	-	�	� .�� ��	 � &'!=-%8) &�3(�'!&5'�3% �&%'� �
5�� � ! -�%+��8-!#Z �%.5&�%  6 ���� >�#% 8 � &�' !&�% !.
\% +�'� #�% �4�!.&$�z�.�3�8�#� ��! 8>%#�!."�8�#� � 66
�111������::����=����

�� Q��^.�M�� �	
	-	�	� .�� ��	@ �00�'�.��� -�%�� �%' +%' � &'!=
*!�� !. &�3(�'!&5'�3% �&%'� � 66 >� �%'�� �����9%.� ���
����::������=����Y�

�� �.M.�M��e		�	�� Q��^.�M�� �	
	-	�	�� �^M�2�.�� �	�	�	Q	@
>)3-�! =-!��83%-�.� �%.5&�%  +%' � &'!=-%8) &�3(�'!&5'�
3% �&%'� � 6z$���&$ �111 � &�' !&�% !.\% +�'� #�%  �=
4�!.&$��&0%'Z� ��@((.�#!&�% �! 8>�'*�#�� 66�111������
::����=����

Y� H+75���,	f	��"5��+�&	g	;QVKEIGP^E^GIPKSRVKQ`MEFIKCG
XQIEHE`KK^EHENM_LdGHGD� `GMKIQHKO� XPGVFIQIGHTMEO
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