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#NU�LG��\QCNU�KM��YGN�GGPU�RTQGHUEJTKHVGP�NGGUV��ITKLR�LG�KP�JGV�CNIGOGGP�CNU�GGTUVG�PCCT�JGV
XQQTYQQTF���'GP�XCCM�VGTWIMGTGPF�VJGOC�KP�\Q P�XQQTYQQTF�KU�OGV�JQGXGGN�OGPUGP� LG
PW� GKIGPNKLM� GGP� RTQGHUEJTKHV� UEJTKLHV�� .CCV� W� \KEJ� PKGV� XCP� FG� YKLU� DTGPIGP� FQQT� YCV
CPFGTGP� \GIIGP�� GGP� RTQGHUEJTKHV� UEJTKLXGP� FQG� LG� JGNGOCCN� CNNGGP�� +M� \QW� DKLPC� ICCP
VYKLHGNGP� CCP�FG�YGVGPUEJCRRGNKLMG� MYCNKVGKVGP� XCP� CN� FKG� VGIGPYQQTFKIG� FQEVQTGP� FKG
DGYGTGP� FCV� JGV� XQQTNKIIGPFG� DQGMLG� JGV� TGUWNVCCV� KU� XCP� FG� KPURCPPKPIGP� XCP� XGNGP�
YCCTDKL�FG�RTQOQXGPFWU�GGP�YGNKUYCCT�UWDUVCPVKÅNG��FQEJ�\GMGT�PKGV�DGUNKUUGPFG�TQN�JGGHV
IGURGGNF� �GGP�YGVGPUEJCRRGT�JGGHV�VQEJ�YGN�GPKI� KP\KEJV� KP�ECWUCNG�XGTDCPFGP��\QW�LG
FGPMGP�� $KLPC�� YCPV� QR� GGP� DGRCCNFG� OCPKGT� KU� FG� KPXNQGF� XCP� CPFGTGP� KPFGTFCCF
QPOKUDCCT� QO� VG�MQOGP� VQV� GGP� HCVUQGPNKLMG� CHTQPFKPI� XCP� FG� GGP\COG� \QGMVQEJV� FKG
GGP�RTQOQVKGVTCLGEV� KU���*GV� KPVGTRTGVCVKGXGTUEJKN� \KV�JGO�KP�FG�XGTUEJKLPUGNGP�MYCNKVGKV
GP�MYCPVKVGKV��&G�MYCPVKVGKV� KU� XQNNGFKI� FG� XGTCPVYQQTFGNKLMJGKF� XCP� FG� RTQOQXGPFWU
\GNH�� \QCNU� FCV� JQQTV�� 5VGTMGT� PQI� 
LC�� GTIGT� PQI��� FG� RTQOQXGPFWU� KU� XGTCPVYQQTFGNKLM
XQQT�PQI�XGGN�OGGT�RCIKPC U�FQQTYTQEJV�YGVGPUEJCRRGNKLM�IGUEJTKHV�FCP�\KLP�RTQGHUEJTKHV
DGXCV��&KG�RCIKPC U�\QWFGP�GEJVGT�FG�MYCNKVGKV�PKGV� VGP�IQGFG�MQOGP��GP�JGV� KU�QR�FCV
CURGEV� FCV� RTQOQXGTGP� QRJQWFV� GGP� UQNKUVKUEJG� DG\KIJGKF� VG� \KLP�� &CV� UEJTCRRGP� XCP
RCIKPC U�FQGV�FG�RTQOQXGPFWU�PCOGNKLM�PKGV�WKV�\KEJ\GNH� �FCCT�JGGHV�JKL�DGIGNGKFGTU�XQQT�
&G�XGTFYGPGP�DNCF\KLFGP�\KLP�FG�OGGUV�EQPETGVG�WKVKPI�XCP�FG�KPXNQGF�XCP�CPFGTGP�QR
FG�MYCNKVGKV�XCP�GGP�RTQGHUEJTKHV��8QQT�JGV�DGTGKMGP�XCP�FKG�MYCNKVGKV�KU�FG�RTQOQXGPFWU
GGP� PQQF\CMGNKLMG�� FQEJ� PKGV� XQNFQGPFG� XQQTYCCTFG�� &G� KPDTGPI� XCP� FGTFGP� KU� CN
DGUNKUUGPF�PQI�XQQT�GT�GGP�RCIKPC�KU�IGUEJTGXGP�GP�YGGT�YGIIGIQQKF��GP�IGFWTGPFG�JGV
JGNG�RTQEGU�DNKLHV�\KL�PQQF\CMGNKLM���#CPIG\KGP�JGV�PKGV�FG�MYCPVKVGKV� KU�FKG�DGRCCNV�QH� LG
OCI� RTQOQXGTGP�� OCCT� FG� MYCNKVGKV�� UVGN� KM� JGV� XQNIGPFG� EQORTQOKU� XQQT�� GGP
RTQGHUEJTKHV� UEJTKLXGP� FQG� LG� CNNGGP�� RTQOQXGTGP� MWP� LG� PKGV� \QPFGT� CPFGTGP�� 'P� JGV
XQQTYQQTF�KU�FG�CCPIGYG\GP�RNGM�QO�FKG�CPFGTGP�VG�DGFCPMGP�
/KLP�FCPM�ICCV�WKV�PCCT�OKLP�DGIGNGKFGTU� ,CP�$KNFGTDGGM�� ,CESWGU�6JGGWYGU�GP� ,GTQGP
9GKOGT�� +GFGT� QR� JWP� GKIGP� OCPKGT� JGDDGP� \KL� GGP� TQN� IGURGGNF�� ,CP� CNU� FG� ITQVG
OQVKXCVQT��,CESWGU�CNU�FG�OCP�OGV�FG�MTKVKUEJG�DNKM�GP�,GTQGP�CNU�FCIGNKLMU�DGIGNGKFGT�GP
NWKUVGTGPF�QQT��'GP�URGEKCCN�YQQTF�XCP�FCPM�JKGTDKL�XQQT�,GTQGP�FKG�FG�TCFGTGP�XCP�JGV
RTQOQVKGVTCLGEV�XQQT�OG�KP�ICPI�JGGHV�IG\GV�QR�GGP�OQOGPV�FCV�JGV�CNNGOCCN�PKGV�\Q�JGGN
GTI�NKGR�XQQT�OG��&G� NGFGP�XCP�FG�RTQOQVKGEQOOKUUKG��FTU�8KLIG�4#��RTQH��FT�$QNYKLP�
RTQH��FT�8CP�FGT�/GGT�-QQKUVTC�GP�RTQH��FT�8QUUGNOCP�FCPM� KM�XQQT�FG�DGTGKFJGKF�QO
\KVVKPI� VG� PGOGP� KP� FG� EQOOKUUKG�� 8GTFGT� YKN� KM� ITCCI� FG� JGTGP� WKV� JGV� DGFTKLHUNGXGP
DGFCPMGP� FKG� GGP� WWTVLG� QH� OGGT� VKLF� XQQT� OG� JGDDGP� XTKLIGOCCMV� QO� QXGT� OKLP
QPFGT\QGM�VG�RTCVGP��GP�KP�GGP�GPMGN�IGXCN�\GNHU�XQQT�VCZKEJCWHHGWT�YKNFGP�URGNGP��*GPM
-TQQP� GP� #UYKP� $CTVGNU� FCPM� KM� XQQT� JWP� KPDTGPI� KP� FG� XQTO� XCP� TGURGEVKGXGNKLM
EQPVCEVGP�GP�KPJQWFGNKLMG�MTKVKGM�
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��FQQT�JGV�XQQTYQQTF�KP�JGV�0GFGTNCPFU�VG�UEJTKLXGP�KU�JQRGNKLM�YGN�FWKFGNKLM�FCV�FKV�IGGP�QPFGTFGGN�KU�XCP
JGV�YGVGPUEJCRRGNKLM�XGTCPVYQQTFG�FGGN�XCP�FKV�DQGMLG�� \QFCV� KM�OG�PW�FCP�GKPFGNKLM�GXGP�JGNGOCCN� VG
DWKVGP�MCP�ICCP�CCP�OGVCHQTGP�GP�CPCNQIKGÅP�
��FQEJ�PKGV�XQNFQGPFG�
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'P�XGTFGT!�6LC����&CV�KU�GGP�PQICN�MQTV�DGFCPMLG�XQQT�\QXGGN�RCIKPC U�VGMUV��GP�FKV�PQQRV
OG� FCP� QQM� VQV� GPKIG� TGHNGEVKG� QR� OKLP� KPNGKFKPI� 
LC�� KM� MCP� JGV� GXGP� PKGV� NCVGP� FCV
TGHNGEVGTGP� �JQRGNKLM�ICCV�FCV�GT�PQI�YGGT�CH���*GV�KU�PCVWWTNKLM�QQM�FG�RGTUQQPNKLMJGKF
XCP� FG� RTQOQXGPFWU� \GNH� FKG� DGRCCNV� JQG� ITQQV� JGV� UQNKUVKUEJ� IGJCNVG� XCP� JGV
RTQOQVKGVTCLGEV� KU�� *GV� \CN� XQQT� OGPUGP� FKG� OKL� MGPPGP� IGGP� XGTTCUUKPI� \KLP� FCV� FCV
IGJCNVG�KP�JGV�QPFGTJCXKIG�VTCLGEV�CCP�FG�JQIG�MCPV�KU��YCV�IGNKLM�FG�QROGTMKPIGP�KP�FG
GGTUVG�CNKPGC�PWCPEGGTV��&CV�DGVGMGPV�PKGV�FCV�GT�IGGP�OGPUGP�\KLP�CCP�YKG�KM�XGGN�IGJCF
JGD�� \QYGN� DKPPGP� CNU� DWKVGP�OKLP�YGTM\CCOJGFGP� QR� FG� WPKXGTUKVGKV�� 'GP� CCPVCN� XCP
JGP�YKN�KM�VQEJ�PQGOGP�
#NNGTGGTUV�OKLP�PCCUVG�EQNNGIC U�#UYKP��*GPM�GP�,GTQGP�5��XCP�YKG�KM�GGP�CCPVCN�\CMGP
JGD� IGNGGTF� QR� JGV� IGDKGF� XCP� QPFGTYKLU� IGXGP�� JWK\GP�� CWVQ U� GP� XQGVDCNNGP� 
KP
CHNQRGPFG�XQNIQTFG�XCP� NGGTOQOGPVGP���*GPM�FCPM� KM�FCCTPCCUV�XQQT�JGV� TGIGNGP�XCP
GGP�VKLFGNKLM�OGFGYGTMUVGT�XCP�VKLF�VQV�VKLF��GP�#UYKP�XQQT�JGV�UCOGP�FTKPMGP�XCP�GGP
DKGTVLG�\Q�GKIGPNKLM�CNVKLF��/KLP�MCOGTIGPQVGP��GP�OKLP�XCMITQGRIGPQVGP�KP�JGV�CNIGOGGP
FCPM� KM� XQQT� FG� IG\GNNKIJGKF�� GP� KM� IC� GT� XCP� WKV� FCV� \KL� FG� OW\KGM� XCP� $QD� &[NCP
VGIGPYQQTFKI�\Q�PKGV�YCCTFGTGP��FCP�VQEJ�KP�KGFGT�IGXCN�JGTMGPPGP��1QM�XGTFGT�DKPPGP
FG� HCEWNVGKV�YCTGP� GT�OGGTFGTG� IQGFG� EQNNGIC U�YCCTOGG� KM� TGIGNOCVKI� QR� FG� ICPI� GGP
RTCCVLG� MQP� OCMGP�� QH� VKLFGPU� FG� OCCPFGNKLMUG� DQTTGN� QH� PC� YGTMVKLF� 
QMÃ�� QMÃ�� QR
XTKLFCIOKFFCI�QQM� VKLFGPU�YGTMVKLF��QPFGT�JGV�IGPQV�XCP�GGP�FTCPMLG�GGP�IQGF�IGURTGM
MQP�JGDDGP�
<QCNU�KM�TGIGNOCVKI�JGD�NQRGP�TQGRGP�KU�GGP�XCP�FG�XQQTFGNGP�XCP�CKQ�\KLP�FCV�LG�PQI�GGPU
FG� VKLF� JGDV� QO� GT� GGP� NGXGP� PCCUV� LG� YGTM� QR� PC� VG� JQWFGP�� &CV� NGXGP� KU� HNKPM� YCV
CCPIGPCOGT�IGOCCMV�FQQT�XGNG�OGPUGP��FKG�KM�JKGT�PKGV�DKL�PCCO�IC�PQGOGP�OCCT�XCP
YKG�KM�VQEJ�KP�JGV�DKL\QPFGT�FG�XTKGPFGP�YKN�OGOQTGTGP�FKG�KM�JGD�NGTGP�MGPPGP�DKL�FG
5VTGVEJGTU�KP�FG�GGTUVG�JGNHV�XCP�FG�LCTGP� ���
XTQGIGT�FWU��VQGP�CNNGU�DGVGT�YCU�����
6QV�UNQV�OKLP� HCOKNKG��FKG� KM�PKGV�CNVKLF�MQP�WKVNGIIGP�YCCT� KM�OG�PW�RTGEKGU�OGG�DG\KI
JKGNF�QXGTFCI�
FCV�NWMVG�OGV�FG�CXQPFGP�GP�FG�YGGMGPFU�VQEJ�YCV�DGVGT���YGN��OGV�FKV
DQGMLG�FWU�
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6JG�XCTKCDKNKV[�QH�GCTPKPIU�KU�CP�KORQTVCPV�CURGEV�KP�VJG�OCPCIGOGPV�CPF�CPCN[UKU�QH�C
HKTO��6JKU�KU�VTWG�KP�HQT�GZCORNG�HKPCPEKCN�GEQPQOKEU��YJKEJ�JCU�TKUM�CU�QPG�QH�KVU�EGPVTCN
VJGOGU� CPF� YJGTG� XCTKCDKNKV[� KU� U[PQP[OQWU� YKVJ� TKUM�� +P� CEEQWPVKPI�� TGFWEKPI
XCTKCDKNKV[� KU� VJG� UWDLGEV� QH� KPEQOG� UOQQVJKPI�� C� OKPQT� DWV� GUUGPVKCN� UGEVKQP� KP� VJG
CEEQWPVKPI�NKVGTCVWTG��+P�UVTCVGIKE�OCPCIGOGPV��KV�KU�QHVGP�RWV�HQTYCTF�CU�C�OCLQT�IQCN�QH
VJG�HKTO��+P�GXGT[FC[�DWUKPGUU�OCPCIGOGPV��VJG�YKFGURTGCF�WUG�QH�KPUWTCPEG�ECP�DG�UGGP
CU� CP� KPFKECVKQP� VJCV� TGFWEKPI� XCTKCDKNKV[� KP� EQUVU�� CPF� VJTQWIJ� VJKU� XCTKCDKNKV[� KP
GCTPKPIU�� KU� UQOGVJKPI�VJCV�OGTKVU� TGCN�GZRGPUGU� KP�QTFGT� VQ�CXQKF�RQUUKDNG�QEEWTGPEGU�
6JG� UCOG� IQGU� HQT� VJG� KPETGCUKPI� WUG� QH� HKPCPEKCN� JGFIKPI� KPUVTWOGPVU� NKMG� HQTYCTF
EQPVTCEVU�QP�EWTTGPEKGU��CPF�HWVWTGU�EQPVTCEVU�QP�EQOOQFKVKGU�
'CTPKPIU� XCTKCDKNKV[� ECP� EQOG� HTQO� C� PWODGT� QH� UQWTEGU�� +V� ECP� DG� ECWUGF� D[
KPXGUVOGPVU�� D[� FKUEQPVKPWKPI� RTQFWEV� NKPGU�� D[� CESWKTKPI� C� DWUKPGUU� WPKV� � KP� QVJGT
YQTFU��D[�EJCPIGU�KP�VJG�QTKIKPCN�EQPHKIWTCVKQP�QH�VJG�HKTO��6JGUG�CTG�KORQTVCPV�GXGPVU
VJCV�CTG�VJG�TGUWNV�QH�C�FKUVKPEV�EJQKEG�OCFG�D[�VJG�HKTO��+V�KU�CNUQ�RQUUKDNG��JQYGXGT��VJCV
C� HKTO� JCU� VQ� FGCN� YKVJ� C� NCTIG� COQWPV� QH� GCTPKPIU� XCTKCDKNKV[� YJKNG� VJG� TGCN
EJCTCEVGTKUVKEU� QH� VJG� HKTO� KVUGNH� TGOCKP� 
NCTIGN[��WPEJCPIGF� �YJKEJ� KU�� QH� EQWTUG�� VJG
EGVGTKU�RCTKDWU�UGVVKPI�VJCV�KU�PQTOCN�KP�GEQPQOKE�CPCN[UKU�
#V�HKTUV�INCPEG��KV�KU�GXKFGPV�VJCV�VJGTG�KU�UQOG�GCTPKPIU�XCTKCDKNKV[��KV�KU�XGT[�WPNKMGN[�VJCV
VJG�UCNGU�QT�TGXGPWGU�YKNN�TGOCKP�EQPUVCPV�VJTQWIJQWV�VJG�[GCTU��CPF�C�EJCPIG�KP�UCNGU
YKNN�TGUWNV�KP�C�EJCPIG�KP�GCTPKPIU��YJGP�CNN�QVJGT�VJKPIU�TGOCKP�EQPUVCPV��#NVJQWIJ�VJKU
KU�EQTTGEV��KV�KU�PQV�GXKFGPV�VJCV�VJG�OCIPKVWFG�QH�VJG�GCTPKPIU�XCTKCDKNKV[�KU�CRRTQZKOCVGN[
VJCV� QH� VJG� TGXGPWGU� XCTKCDKNKV[��9GTG� VJKU� CNYC[U� VJG� ECUG�� VJG� RTQDNGO� QH� GCTPKPIU
XCTKCDKNKV[�EQWNF�QPN[�DG�VCEMNGF�CV�VJG�UCNGU�NGXGN��CPF�VJGTGHQTG�YQWNF�DG�TGFWEGF�VQ�C
OCTMGVKPI�SWGUVKQP��6YQ�UKORNG�GZCORNGU�UJQY�VJCV�VJGTG�KU�OQTG�VQ�GCTPKPIU�XCTKCDKNKV[
VJCP�TGXGPWG�HNWEVWCVKQPU�
%QPUKFGT� VJG� GZCORNG� QH� &5/�� VJG� &WVEJ� EJGOKECN� EQORCP[� VJCV� YCU� GUUGPVKCNN[� C
RTQFWEGT�QH�DWNM�EJGOKECNU�KP�VJG�GCTN[�����U��+V�JCF�PQ�OCLQT�EJCPIGU�KP�KVU�PWODGT�QH
RNCPVU�QT�KP�KVU�RTQFWEV�NKPG��9JGP�YG�NQQM�CV�VJG�TGXGPWGU��VJG�GCTPKPIU�DGHQTG�KPEQOG
CPF� VCZGU� 
GDKV�� CPF� VJG� PGV� KPEQOG� QH� &5/� HTQO� ����� VQ� ������ HKIWTG� ���� ECP� DG
RTQFWEGF�
CNN�XCTKCDNGU�KPFGZGF�YKVJ�������������
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HKIWTG�����UCNGU��GDKV��CPF�PGV�KPEQOG�HQT�&5/�HTQO������VQ�������YKVJ������������

9JCV�YG�UGG�KU�C�XGT[�NCTIG�XCTKCDKNKV[�KP�GDKV�CPF�PGV�KPEQOG��RCKTGF�YKVJ�C�UWDUVCPVKCN�
DWV�OWEJ�UOCNNGT�EJCPIG�KP�TGXGPWGU��#U�VJG�TGXGPWGU�FGENKPG�HTQO�����VQ�����GDKV�CPF
PGV� KPEQOG� HCNN� DGNQY� \GTQ�� 6JG� UWDUGSWGPV� WRYCTF� VTGPF� KU� GXGP� OQTG� FTCOCVKE�
TGXGPWG� TGEQXGTU� VQ� C� NGXGN� QH� ��� KP� ������ DWV� GDKV� CPF� PGV� KPEQOG� JKV� ���� CPF� ���
EQORCTGF�VQ������
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HKIWTG�����UCNGU��GDKV��CPF�PGV�KPEQOG�HQT�#JQNF�HTQO������VQ�������YKVJ������������

0QY�EQPUKFGT�HKIWTG������6JKU�HKIWTG�FGRKEVU�VJG�UCOG�FCVC�HQT�#JQNF��VJG�&WVEJ�TGVCKNGT�
+VU� TGXGPWGU�UJQY�C�UVCDNG�FGXGNQROGPV�� UVTQPI�CPF�EQPUKUVGPV�ITQYVJ� VJTQWIJQWV� VJG
HKTUV�JCNH�QH� VJG�����U��6JKU� UVCDNG�FGXGNQROGPV� KU�CNUQ�RTGUGPV� KP�GDKV�CPF�PGV� KPEQOG�
PGV�KPEQOG�HQNNQYU�CNOQUV�VJG�UCOG�NKPG�CU�UCNGU��CPF�GDKV�ITQYU�KP�NKPG�YKVJ�UCNGU��DWV�CV
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C�JKIJGT�TCVG��+P�������UCNGU�CPF�PGV�KPEQOG�CTG�CV�����CPF������TGURGEVKXGN[��CPF�GDKV�KU
CV�����
+P� DQVJ� ECUGU�� GDKV� CPF� PGV� KPEQOG� HQNNQY� VJG� RCVVGTP� QH� UCNGU�� *QYGXGT�� VJG� TGNCVKXG
EJCPIGU�CTG�XGT[�FKHHGTGPV��+H�YG�NQQM�CV�GDKV��YG�UGG�VJCV�HQT�&5/��C�EJCPIG�QH�UQOG����
KP�UCNGU�HTQO������VQ������NGCFU�VQ�C�EJCPIG�KP�GCTPKPIU�QH�OQTG�VJCP�������(QT�#JQNF�
C�EJCPIG�QH�����KP�UCNGU�HTQO������VQ������NGCFU�VQ�C�EJCPIG�KP�GCTPKPIU�QH�UQOG������
6JG� UGPUKVKXKV[� QH� GCTPKPIU� VQ� EJCPIGU� KP� UCNGU� KU� OWEJ� NCTIGT� HQT� &5/� VJCP� KV� KU� HQT
#JQNF�� #RRCTGPVN[�� VJGTG� KU� OQTG� VQ� OCPCIKPI� GCTPKPIU� XCTKCDKNKV[� VJCP� OCKPVCKPKPI
[QWT�UCNGU�NGXGN��9JCVGXGT�VJKU�KU��YG�HKTUV�PGGF�UQOGVJKPI�VQ�ECRVWTG�VJG�RJGPQOGPQP
KNNWUVTCVGF� KP� HKIWTGU� ���� CPF� ����� 6JG� OGCUWTG� VJCV� UWIIGUVU� KVUGNH� DCUGF� QP� VJGUG
GZCORNGU� KU� VJG� UGPUKVKXKV[�QH� GCTPKPIU� XCTKCDKNKV[� VQ� UCNGU� XCTKCDKNKV[�� 5WEJ� C� UGPUKVKXKV[
OGCUWTG�KU�MPQYP�CU�CP�GNCUVKEKV[��CPF�VJKU�URGEKHKE�QPG�JCU�DGGP�MPQYP�HQT�C�NQPI�VKOG
KP�DWUKPGUU�CPF�HKPCPEKCN�GEQPQOKEU��+VU�HQTOWNC�KU

UCNGU
GDKV

�
�

TCVKQ
∆
∆= 
����

$[� VCMKPI� VJG� GDKV� KP� VJG� PWOGTCVQT�� CPF� PQV� VJG� PGV� KPEQOG�� YG� GZENWFG� VCZ� CPF
HKPCPEKPI�GHHGEVU��6JKU�CNNQYU�WU� VQ�EQPEGPVTCVG�QP� VJG�QRGTCVKQPCN�EJCTCEVGTKUVKEU� QH� C
HKTO�CU�CP� KPHNWGPEG�QP�GCTPKPIU�XCTKCDKNKV[��(QT� VJKU� TGCUQP�� VJKU� TCVKQ� KU�MPQYP�CU� VJG
FGITGG�QH�QRGTCVKPI� NGXGTCIG �QT�FQN��6JG�GDKV�QH� C� HKTO�YKVJ� C�JKIJ�QRGTCVKPI� NGXGTCIG
TGCEVU� UVTQPIN[� VQ� C� EJCPIG� KP� TGXGPWGU��YJKNG� C� HKTO�YKVJ� C� NQY� NGXGTCIG� UGGU� KVU� GDKV
EJCPIG� KP� CDQWV� VJG� UCOG� QTFGT� CU� KVU� TGXGPWGU��6JWU��&5/� KU� C� HKTO�YKVJ� C� JKIJ� FQN�
YJKNG�#JQNF�JCU�C�NQY�FQN�
0QY�VJCV�YG�JCXG�C�OGCUWTG�QH�VJG�KPHNWGPEG�QH�QRGTCVKQPCN�EJCTCEVGTKUVKEU�QP�GCTPKPIU
XCTKCDKNKV[��YG�YQWNF�NKMG�VQ�MPQY�YJGTG�VJG�QRGTCVKPI�NGXGTCIG�GHHGEV�EQOGU�HTQO��5KPEG
YG�CTG� VCNMKPI� KP� HKPCPEKCN� VGTOU�� KV� UGGOU�CRRTQRTKCVG� VQ� NQQM�CV� VJG�EQUVU� VJCV� C� HKTO
KPEWTU��#�DCUKE�ENCUUKHKECVKQP�QH�EQUVU�KU�KP�VJGKT�FGITGG�QH�XCTKCDKNKV[��HKZGF�XGTUWU�XCTKCDNG
EQUVU��6JKU�ENCUUKHKECVKQP�KU�TGNCVGF�VQ�VJG�RJ[UKECN�
TGCN��RTQRGTVKGU�QH� VJG�QRGTCVKQPU�QH
VJG�HKTO��6JG�TCVKQ�QH�HKZGF�VQ�VQVCN�EQUVU�KU�IGPGTCNN[�TGHGTTGF�VQ�CU�VJG�EQUV�UVTWEVWTG�QH
VJG� HKTO�� (KTOU� VJCV� QRGTCVG� YKVJ� C� NCTIG� RTQRQTVKQP� QH� HKZGF� EQUVU� YKNN� JCXG� NCTIG
KPXGUVOGPVU� KP� HKZGF� CUUGVU�� 6JKU� KU� VJG� ECUG� YKVJ� &5/� CPF� VJG� EJGOKECN� KPFWUVT[� KP
IGPGTCN��*QYGXGT�� VJKU� CNUQ�OGCPU� VJCV� VJG� EQPVTKDWVKQP�OCTIKP� 
FGHKPGF� CU� VJG� RTKEG
OKPWU�VJG�XCTKCDNG�EQUVU�RGT�WPKV��YKNN�DG�NCTIG��UKPEG�VJG�RTQRQTVKQP�QH�XCTKCDNG�EQUVU�KU
UOCNN��9JGP�VJG�EQPVTKDWVKQP�OCTIKP�KU� NCTIG��C�UOCNN�EJCPIG�KP�WPKVU�UQNF��CPF�VJWU�C
UOCNN�EJCPIG�KP�TGXGPWGU��YKNN�TGUWNV� KP�C�TGNCVKXGN[� NCTIGT�EJCPIG�KP�GDKV��1P�VJG�QVJGT
JCPF�� C� TGVCKNGT� NKMG� #JQNF� UGNNU� OCP[� RTQFWEVU� YKVJ� C� TGNCVKXGN[� NQY� EQPVTKDWVKQP
OCTIKP��9KVJ�TGURGEV�VQ�KVU�UCNGU�NGXGN��KVU�HKZGF�EQUVU�YKNN�DG�OQFGTCVG��6JKU�OGCPU�VJCV�C
UOCNN� EJCPIG� KP�WPKVU� UQNF�YKNN�PQV� TGUWNV� KP� NCTIG� UYKPIU� KP�GCTPKPIU��6JKU� KU� VJG� DCUKE
OGEJCPKUO�WPFGTN[KPI� VJG�QRGTCVKPI� NGXGTCIG�� +V� KU� VJG� TGUWNV� QH� VJG� RTGUGPEG� QH� HKZGF
EQUVU��CPF�VJG�OCIPKVWFG�QH�VJG�NGXGTCIG�GHHGEV�FGRGPFU�QP�VJG�EQPVTKDWVKQP�OCTIKP�CPF
VJG�NGXGN�QH�UCNGU�
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����SUREOHP�GHILQLWLRQV

������ D�ILUVW�SUREOHP�GHILQLWLRQ��GLUHFWHG�DW�RSHUDWLQJ�OHYHUDJH

6JG�QDUGTXCVKQPU�OCFG�KP�UGEVKQP�����CTG�PQV�PGY��6JG�QTKIKPU�QH�VJG�QRGTCVKPI�NGXGTCIG
EQPEGRV�ECPPQV�DG�VTCEGF�GZCEVN[��DWV�VJG�PCOG�YCU�RTQDCDN[�EQKPGF�UQOG�VKOG�CHVGT�VJG
HCOQWU� CTVKENG� QH� /QFKINKCPK� CPF� /KNNGT� 
������� KP� YJKEJ� VJG[� RQRWNCTK\GF� VJG� VGTO
NGXGTCIG �HQT�VJG�TCVKQ�QH�FGDV�CPF�GSWKV[�
COQPI�QVJGT�VJKPIU��QDXKQWUN[���#V�NGCUV�UKPEG
������VJKU�TCVKQ�QH�FGDV�VQ�GSWKV[�KU�TGHGTTGF�VQ�CU� HKPCPEKCN�NGXGTCIG ��QT�OQTG�QHVGP�LWUV
RNCKP� NGXGTCIG ���6JG� EQTTGURQPFGPEG�DGVYGGP� VJG�PCOGU� KU�PQV� CEEKFGPVCN�� QH� EQWTUG�
DQVJ�FGUETKDG� VJG� GHHGEV� QH�JCXKPI� VQ� RC[� C� HKZGF� EJCTIG� CV� VJG� GZRGPUG� QH� CP� KPEQOG
UVTGCO���6JG�CPCNQI[�CNUQ�UJQYU�ENGCTN[�KP�VJG�&WVEJ�NCPIWCIG��YJGTG�HKPCPEKCN�NGXGTCIG
CPF�QRGTCVKPI�NGXGTCIG�CTG�VGTOGF� NGXGTCIG�GHHGEV�QH�VJG�ECRKVCN�UVTWEVWTG �CPF� NGXGTCIG
GHHGEV�QH�VJG�EQUV�UVTWEVWTG ���6JKU� KORNKGU�CPQVJGT�EQORCTKUQP��HKPCPEKCN� NGXGTCIG�CTKUGU
HTQO�VJG�TKIJV�JCPF�UKFG�QH�VJG�DCNCPEG�UJGGV��CPF�QRGTCVKPI�NGXGTCIG�QTKIKPCVGU�HTQO�VJG
NGHV�JCPF�UKFG�
&GURKVG�VJG�CRRCTGPV�UKOKNCTKVKGU��QRGTCVKPI�NGXGTCIG�JCU�TGEGKXGF�QPN[�C�HTCEVKQP�QH�VJG
CVVGPVKQP�VJCV�JCU�DGGP�IKXGP�VQ�HKPCPEKCN�NGXGTCIG��9JGTGCU�HKPCPEKCN�NGXGTCIG�JCU�DGGP
VJG� UWDLGEV� QH� OCP[� UVWFKGU�� DQVJ� VJGQTGVKECN� CPF� GORKTKECN� 
EH�� %QQNU�� ������� VJG
NKVGTCVWTG�QP�QRGTCVKPI�NGXGTCIG�KU�TCVJGT�OQFGUV��.KVVNG�TGUGCTEJ�JCU�DGGP�FQPG�QP�VJG
FGVGTOKPCPVU�QH�QRGTCVKPI�NGXGTCIG��KVU�KPHNWGPEG�QP�HKTO�XCNWG��QT�RQUUKDNG�CRRNKECVKQPU
KP�CPCN[\KPI�CPF�OCPCIKPI�HKTOU��6JG�CKO�QH�VJKU�VJGUKU�KU�VQ�HKPF�QWV�YJ[�VJKU�KU�UQ��VQ
UGG�KH�KV�KU�WUGHWN�VQ�FQ�CP[VJKPI�CDQWV�KV��CPF�KH�UQ��YJCV�KV�KU�VJCV�ECP�DG�FQPG��2TQRGTN[
HQTOWNCVGF��VJG�CKO�QH�VJG�TGUGCTEJ�UGGOU�VQ�DG�

VQ�EQPVTKDWVG� VQ�VJG�WPFGTUVCPFKPI�QH� VJG� KORQTVCPEG�QH�QRGTCVKPI� NGXGTCIG� HQT
HKTO�RGTHQTOCPEG�


9G� YKNN� IGV� DCEM� VQ� YJ[� KV� UGGOU � VQ� DG��� +U� QRGTCVKPI� NGXGTCIG� KORQTVCPV� VQ� HKTO
RGTHQTOCPEG��CPF�JQY�FQGU�KV�KPHNWGPEG�HKTO�RGTHQTOCPEG!�6JG�OCKP�TGUGCTEJ�SWGUVKQP
VJCV�ECP�DG�CUMGF�VQ�TGCEJ�VJKU�IQCN�YQWNF�DG�

YJCV� KU� VJG� TGNCVKQPUJKR� DGVYGGP� QRGTCVKPI� NGXGTCIG�� HKTO� EJCTCEVGTKUVKEU�� CPF
HKTO�RGTHQTOCPEG!

6JG�GZCORNGU�QH�&5/�CPF�#JQNF�UJQY�VJCV�FKHHGTGPV� NGXGNU�QH�QRGTCVKPI� NGXGTCIG�JCXG
FKHHGTGPV�KORCEVU�QP�HKTO�RGTHQTOCPEG�YJGP�VJGTG�CTG�XCTKCVKQPU�KP�UCNGU��6JG�SWGUVKQP
VJCV� HQNNQYU� HTQO�VJKU� KU�YJCV� VJG�FGVGTOKPCPVU�QH� VJG� NGXGN� QH� QRGTCVKPI� NGXGTCIG�QH� C
HKTO�CTG��ECP�YG�HKPF�C�TGNCVKQPUJKR�DGVYGGP�HKTO�EJCTCEVGTKUVKEU�CPF�QRGTCVKPI�NGXGTCIG!
+V� KU� ENGCT� VJCV�&5/�FQGU�PQV� VCMG� QP� UWEJ� C� UGPUKVKXKV[� QH� GCTPKPIU� VQ� UCNGU� XCTKCVKQPU
XQNWPVCTKN[�� 1DXKQWUN[�� EGTVCKP� HKTO� EJCTCEVGTKUVKEU� HQTEG� UWEJ� C� NGXGN� QH� QRGTCVKPI
NGXGTCIG� QP� VJG� HKTO��9G� PGGF� VQ� MPQY� OQTG� CDQWV� VJG� TGNCVKQPUJKR� DGVYGGP� VJGUG
EJCTCEVGTKUVKEU� CPF� QRGTCVKPI� NGXGTCIG� VQ� WPFGTUVCPF� VJG� TQNG� QH� QRGTCVKPI� NGXGTCIG� KP
OCPCIKPI�C�HKTO��*QYGXGT��PGZV�VQ�TGNCVKPI�VJG�QRGTCVKPI�NGXGTCIG�VQ�KVU�FGVGTOKPCPVU�

�������������������������������������������������
��KP�CP�CTVKENG�HTQO�������)JCPFJK�FKUEWUUGU�HKPCPEKCN�NGXGTCIG�OGCUWTGU��YKVJQWV�QPEG�WUKPI�VJG�CFLGEVKXG
HKPCPEKCN��1DXKQWUN[��VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�YCU�UVKNN�PQV�YKFGN[�WUGF�CV�VJCV�VKOG�
��CNVJQWIJ�VJG�EQTTGURQPFGPEG�KU�PQV�GZCEV��UGG�UGEVKQP�������
��JGHDQQOYGTMKPI�XCP�FG�XGTOQIGPUUVTWEVWWT�CPF�JGHDQQOYGTMKPI�XCP�FG�MQUVGPUVTWEVWWT��TGURGEVKXGN[�
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YG� YQWNF� NKMG� VQ� UC[� UQOGVJKPI� CDQWV� KVU� TGNCVKQPUJKR� YKVJ� VJG� IGPGTCN� NGXGN� QH
RTQHKVCDKNKV[��QT�RGTHQTOCPEG�� +H� KV�YGTG�RQUUKDNG� VQ�GUVCDNKUJ�C�ENGCT� TGNCVKQPUJKR� KP� VJKU
TGURGEV�� YG� EQWNF� KOCIKPG� VJCV� KV� YQWNF� DG� RQUUKDNG� VQ� UGV� CP� QRVKOCN� VCTIGV� HQT� VJG
QRGTCVKPI�NGXGTCIG�QH�CP[�HKTO�

������ WKH�SUREOHP�ZLWK�WKH�SUREOHP

1WT� WPFGTUVCPFKPI� QH� VJG� QRGTCVKPI� NGXGTCIG� EQPEGRV� KU� NCEMKPI� KP� UGXGTCN� CURGEVU�
#NVJQWIJ�VJGTG�KU�C�ENGCT�FGHKPKVKQP�QH�QRGTCVKPI�NGXGTCIG��KV�KU�FGHKPGF�CU�CP�GHHGEV��PQV�C
HKTO�EJCTCEVGTKUVKE��'XGP�KH�YG�NQQM�CV�KV�CU�C�RJGPQOGPQP�VJCV�QTKIKPCVGU�HTQO�VJG�EQUV
UVTWEVWTG�� YG� CTG� NGHV� YKVJ� VJG� SWGUVKQP� QH� YJCV� VJG� EQUV� UVTWEVWTG� QH� C� HKTO� KU�� +P
GEQPQOKEU�� VJG� EQUV� UVTWEVWTG� UGGOU� VQ� KPFKECVG� VJG� EQUVU� QH� RTQFWEVKQP� KP� IGPGTCN�� QT
GSWKXCNGPVN[�VJG�WPKV�RTQFWEVKQP�EQUVU��#U�C�TGUWNV��VJG�EQUV�UVTWEVWTG�KU�QHVGP�GXCNWCVGF
KP� VGTOU� QH� GEQPQOKGU� QH� UECNG� 
UGG� G�I��&WTMKP� CPF� 'NNKGJCWUGP�� ������� +P� CP� CTVKENG
HTQO� CP� CEEQWPVKPI� LQWTPCN�� $CNCMTKUJPCP�� .KPUOGKGT�� CPF� 8GPMCVCEJCNCO� 
������ R�
�����TGNCVG�VJG�EQUV�UVTWEVWTG�QH�C�HKTO�VQ� VJG�GZVGPV�CPF�EQORQUKVKQP�QH�KVU�EQOOKVVGF
EQUVU �� *QYGXGT�� VJG[� CNUQ� NQQM� CV� QRGTCVKPI� GHHKEKGPE[� CU� CP� CURGEV� QH� C� HKTO U� EQUV
UVTWEVWTG��+P�VJG�RQRWNCT�OCPCIGOGPV�NKVGTCVWTG�CPF�KP�PGYURCRGTU��VJG�EQUV�UVTWEVWTG�KU
IGPGTCNN[�CUUQEKCVGF�YKVJ�HKZGF�EQUVU��&WVEJ�HKPCPEKCN�PGYURCRGT�*GV�(KPCPEKGGNG�&CIDNCF
TGRQTVGF�QP���1EVQDGT������VJCV�RXE�RTQFWEGT�'8%�JCF�NQYGTGF�KVU�HKZGF�EQUVU�VJTQWIJ
ENQUKPI�QNF�HCEVQTKGU�YKVJ�C�JKIJ�EQUV�UVTWEVWTG�
*QYGXGT�YG�FGHKPG�VJG�EQUV�UVTWEVWTG��KV�KU�UCHG�VQ�UC[�VJCV�YG�CTG�KPVGTGUVGF�KP�VJG�UJCTGU
QH� HKZGF� CPF� XCTKCDNG� EQUVU� KP� VQVCN� EQUVU��9J[� PQV� UKORN[� VCMG� VJG� TCVKQ� QH� HKZGF� VQ
XCTKCDNG�EQUVU�CU�VJG�EQUV�UVTWEVWTG!�9GNN��VCMG�C�NQQM�CV�VJG�EQUVU�QH�VJG�HQNNQYKPI�HKTOU�

HKTO�� HKTO��

HKZGF�EQUVU ��� ���
VQVCN�XCTKCDNG�EQUVU ���� ����

VCDNG�����VYQ�EQUV�UVTWEVWTGU� �CTG�VJG[�VJG�UCOG!

$CUGF�QP�VJKU� KPHQTOCVKQP��YG�YQWNF�DG� KPENKPGF�VQ�UC[�VJCV�DQVJ� HKTOU�JCXG�VJG�UCOG
EQUV�UVTWEVWTG��VJGKT� TCVKQ�QH� HKZGF�VQ�XCTKCDNG�EQUVU� KU� KFGPVKECN��$WV�YJCV� KH�YG� NGCTPGF
VJCV�HKTO���JCF�TGXGPWGU�QH�������CPF�HKTO���QH�����!�6JGP�YG�YQWNF�UC[�VJCV�VJG�EQUV
UVTWEVWTG� KU� FKHHGTGPV� HQT� DQVJ� HKTOU�� (KTO� �� JCU� C�OWEJ� DGVVGT� EQUV� RQUKVKQP�� RTGEKUGN[
DGECWUG�QH�KVU�QRGTCVKPI�GHHKEKGPE[��KV�CEJKGXGU�C�TGNCVKXGN[�JKIJGT�OCTIKP��5Q�KV�RTQXGU�VQ
DG�GUUGPVKCN� VQ� KPENWFG�VJG� TGXGPWGU�YJGP�EQPUKFGTKPI� VJG�EQUV� UVTWEVWTG�QH� C� HKTO��#V
VJG�UCOG�VKOG��KV�KU�OQTG�VJCP�LWUV�WPKV�RTQFWEVKQP�EQUVU��QT�WPKV�OCTIKPU��+H�YG�YCPV�VQ
OGCUWTG�VJG�EQUV�UVTWEVWTG��QT�OQFGN�KVU�KPHNWGPEG�QP�HKTO�RGTHQTOCPEG��YG�PGGF�VQ�JCXG
C�RTGEKUG�FGHKPKVKQP��6JG�QRGTCVKPI�NGXGTCIG�KU�GZCEVN[�FGHKPGF��DWV�CU�CP�GHHGEV��PQV�CU�C
EJCTCEVGTKUVKE� KP� VJG�YC[� HKPCPEKCN� NGXGTCIG� KU�FGHKPGF��6JKU�OGCPU� VJCV�IKXKPI�C� VCTIGV
PWODGT�HQT�VJG�QRGTCVKPI�NGXGTCIG�TGSWKTGU�VTCPUNCVKPI�KV�KPVQ�QVJGT�HKTO�EJCTCEVGTKUVKEU�
YJGTGCU� VJG� HKPCPEKCN� NGXGTCIG� KP� VJG� HQTO� QH� VJG� OKZ� QH� FGDV� CPF� GSWKV[� KU� FKTGEVN[
QDUGTXCDNG�
9J[�KU�VJKU�FGHKPKVKQP�KUUWG�KORQTVCPV!�#HVGT�CNN��KP�FKUEWUUKPI�QRGTCVKPI�NGXGTCIG�QT�VJG
EQUV�UVTWEVWTG��KV�KU�ENGCT�VJCV�HKZGF�EQUVU��UCNGU�NGXGNU�CPF�OCTIKPU�CTG�KORQTVCPV��5WTGN[�KV
UJQWNF�DG�RQUUKDNG� VQ� UC[� UQOGVJKPI�WUGHWN� QP� VJG� UWDLGEV�YKVJQWV� GZCEVN[� FGHKPKPI� KV!
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9GNN��[GU��DWV�VJKU�YQWNF�PQV�DTKPI�WU�VQ�QWT�TGUGCTEJ�IQCN��YJKEJ�KU�GZRNKEKVN[�NKPMGF�VQ
QRGTCVKPI�NGXGTCIG�RTGEKUGN[�DGECWUG�VJKU�EQPEGRV�KU�ENGCTN[�FGHKPGF��#PF�VJKU�DTKPIU�WU�VQ
VJG� RTQDNGO�YKVJ� QWT� TGUGCTEJ� RTQDNGO�� KV� KU� EGPVGTGF� QP� C� EQPEGRV� VJCV� KU� PQV� XGT[
RTCEVKECN��6JKU�KU�RCTVN[�ECWUGF�D[�OGCUWTGOGPV�RTQDNGOU��YJKEJ�YKNN�RTQXG�VQ�DG�CNOQUV
KPUWTOQWPVCDNG��#NQPIUKFG�VJGUG�OGCUWTGOGPV�RTQDNGOU��YG�CTG�HCEGF�YKVJ�VJG�HCEV�VJCV
VJG�QRGTCVKPI� NGXGTCIG� KU� C�XGT[�CIITGICVG�OGCUWTG��6JKU�OCMGU� KV�FKHHKEWNV� VQ� VTCPUNCVG
HKPFKPIU� YKVJ� TGURGEV� VQ� QRGTCVKPI� NGXGTCIG� KPVQ� EQPENWUKQPU� TGICTFKPI� CEVWCN� HKTO
EJCTCEVGTKUVKEU�
6JG�CPCNQI[�DGVYGGP� HKPCPEKCN� NGXGTCIG�CPF�QRGTCVKPI� NGXGTCIG�� TCKUGF� KP� VJG�RTGXKQWU
UGEVKQPU��DTKPIU�QP�CPQVJGT�KUUWG�YKVJ�TGURGEV�VQ�VJG�RTQDNGO�FGHKPKVKQP��WNVKOCVGN[��VJG
PCVWTG� QH� VJG� QRGTCVKPI� NGXGTCIG� EQPEGRV� NGCFU� WU� VQ� NQQM� HQT� CP� QRVKOCN� NGXGN� QH
QRGTCVKPI� NGXGTCIG�� CU�YCU� KPFKECVGF� KP� VJG�RTGXKQWU� UGEVKQP�� +V� KU� CP�CRRGCNKPI� KFGC� VQ
UGCTEJ�HQT�CP�QRVKOCN�EQUV�UVTWEVWTG�
CU�OGCUWTGF�YKVJ�QRGTCVKPI�NGXGTCIG���LWUV�CU�VJGTG
JCU� DGGP� C� NQPI� UGCTEJ� HQT� VJG� QRVKOCN� ECRKVCN� UVTWEVWTG� 
CU� OGCUWTGF� YKVJ� HKPCPEKCN
NGXGTCIG��� #RCTV� HTQO� VJG�OGCUWTGOGPV� RTQDNGOU�� VJKU� KU� QPN[� WUGHWN� KH� VJG� QRGTCVKPI
NGXGTCIG�KU�UQOGVJKPI�VJCV�ECP�DG�UGV�
TGNCVKXGN[��HTGGN[�D[�VJG�HKTO��6JG�OCPCIGCDKNKV[�QH
VJG�QRGTCVKPI� NGXGTCIG� KU� CP� KORQTVCPV� KUUWG� KH�YG�YCPV� VQ� WPFGTUVCPF� KVU� TQNG� KP� HKTO
RGTHQTOCPEG��6JKU�OCPCIGCDKNKV[�FGRGPFU�QP�VJG�GZVGPV�VQ�YJKEJ�OCPCIGOGPV� ECP�FQ
UQOGVJKPI �YKVJ�HKZGF�EQUVU��UCNGU�NGXGNU�CPF�OCTIKPU� �VJG�CURGEVU�VJCV�YG�VT[�VQ�ECRVWTG
YKVJ�VJG�VGTO� EQUV�UVTWEVWTG �

������ DQRWKHU�SUREOHP�GHILQLWLRQ��GLUHFWHG�DW�WKH�FRVW�VWUXFWXUH

6JG�RTQDNGOU�UWTTQWPFKPI�QRGTCVKPI�NGXGTCIG�CU�VJG�TGUGCTEJ�VQRKE�CTG�HWPFCOGPVCN��YG
JCXG�OGCUWTGOGPV� CPF� FGHKPKVKQP� RTQDNGOU�� CPF� DGUKFGU� VJCV� YG� PGGF� VQ� NQQM� CV� VJG
ECWUGU� QH� VJG� GHHGEV� KV�OGCUWTGU� KP� QTFGT� VQ� UC[� UQOGVJKPI� CDQWV� JQY� VQ� CEJKGXG� CP[
VCTIGV�YG�UGV�HQT� KVU� NGXGN� �YJCVGXGT�VJCV� VCTIGV�OC[�DG��6JGTGHQTG�� VQ�WPFGTUVCPF�VJG
KORQTVCPEG�QH� QRGTCVKPI� NGXGTCIG�� KV�YQWNF� UGGO�OQTG� WUGHWN� VQ� NQQM� CV� KVU� ECWUG�� VJG
EQUV� UVTWEVWTG�� 6JTQWIJ� VJKU�� YG� UJKHV� QWT� HQEWU� HTQO� QPG� PWODGT� � VJG� FGITGG� QH
QRGTCVKPI�NGXGTCIG�FQN� �VQ�VJG�EQORQUKVKQP�QH�EQUVU��CPF�VJG�KPHNWGPEGU�CPF�EQPUVTCKPVU
VJCV�GZRNCKP�VJG�EQUV�UVTWEVWTG�QH�C�HKTO��6JG�KORNKECVKQP�QH�VJKU�UJKHV�KU�VJCV�YG�CTG�PQ
NQPIGT� NQQMKPI� CV� LWUV� VJG� DGJCXKQT� QH� GCTPKPIU�� DWV� CV� HKZGF� EQUVU�� XCTKCDNG� EQUVU�� CPF
UCNGU� NGXGNU�� 6Q� MGGR� VJG� NKPM� YKVJ� VJG� QRGTCVKPI� NGXGTCIG�� YG� EQPUKFGT� VJGUG� HKTO
EJCTCEVGTKUVKEU�KP�NKIJV�QH�GCTPKPIU�XCTKCDKNKV[�
9JCV�EJCPIGU�YJGP�YG�HQEWU�QP�VJG�EQUV�UVTWEVWTG�KPUVGCF�QH�KVU�GHHGEV!�#V�HKTUV�INCPEG
PQV�XGT[�OWEJ��UKPEG�VJG�QRGTCVKPI�NGXGTCIG�KU�CP�GHHGEV�QH�VJG�EQUV�UVTWEVWTG� �C�DGVVGT
WPFGTUVCPFKPI� QH� VJG� EQUV� UVTWEVWTG� YKNN� CNUQ� JGNR� WU� KP� IGVVKPI� C� DGVVGT� ITCUR� QP
QRGTCVKPI�NGXGTCIG��*QYGXGT�� HQEWUKPI�QP�VJG�EQUV�UVTWEVWTG� NGCXGU�QRGP�VJG�RQUUKDKNKV[
VJCV�VJG�NGXGN�QH�FQN�KU�PQV�VJCV�KORQTVCPV��CICKP�DGECWUG�QH�OGCUWTGOGPV�CPF�EQPEGRVWCN
RTQDNGOU�� YJGTGCU� VJG� GHHGEV� KV� OGCUWTGU� KU� KORQTVCPV�� +V� KU� PQV� VJG� PWODGT�� DWV� VJG
OGEJCPKUO� QH� VJG� QRGTCVKPI� NGXGTCIG� VJCV� DGEQOGU� VJG� RQKPV� QH� KPVGTGUV�� 6JKU� CNUQ
EJCPIGU�VJG�GORJCUKU�HTQO�CP�GEQPQOGVTKE�XKGY�VQ�C�OCPCIGTKCN�GEQPQOKEU��QT�GXGP�C
OCPCIGOGPV� XKGY�� %QPUGSWGPVN[�� CP� CFLWUVGF� RTQDNGO� FGHKPKVKQP� VJCV� TGHNGEVU� VJKU
EJCPIKPI�GORJCUKU�KU�
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VQ�EQPVTKDWVG� VQ� VJG�WPFGTUVCPFKPI�QH� VJG� KORQTVCPEG�QH� VJG�EQUV� UVTWEVWTG� HQT
HKTO�RGTHQTOCPEG�

1H� EQWTUG�� PQVJKPI� OWEJ� JCU� EJCPIGF� KP� VJKU� FGHKPKVKQP� GZEGRV� VTCFKPI� KP� QRGTCVKPI
NGXGTCIG� HQT� EQUV� UVTWEVWTG�� DWV� VJG� OCKP� VJTWUV� QH� VJG� TGUGCTEJ� KU� PQY� FKTGEVGF� CV
FGUETKDKPI�YJCV�JCRRGPU��YJKEJ�EQUV� UVTWEVWTGU�ECP�DG� HQWPF�WPFGT�YJKEJ�EQPFKVKQPU!
6JKU� KU� FKHHGTGPV� HTQO� VJG� HKTUV� RTQDNGO� FGHKPKVKQP�� RTGUGPVGF� KP� UGEVKQP� ������� YJKEJ
VGPFU�VQYCTFU�RTGUETKDKPI�VJG�QRVKOCN�NGXGN�QH�QRGTCVKPI�NGXGTCIG�

������ RQH�PRUH�SUREOHP

+P� VJG� GPF�� GXGP� HQEWUKPI� QP� VJG� EQUV� UVTWEVWTG� ECP� RTQXG� VQ� DG� PQV� DCUKE� GPQWIJ�
.QQMKPI� CV� VJG� EQUV� UVTWEVWTG� KORNKGU� NQQMKPI� CV� HKZGF� CPF� XCTKCDNG� EQUVU��#U� PQVGF� KP
�������VJKU�TGUWNVU�KP�CVVGPVKQP�HQT�WPKV�RTQFWEVKQP�EQUVU��QT�IGPGTCN�EQUV�GHHGEVKXGPGUU��+P
VJKU� XKGY�� EQUV� UVTWEVWTGU� ECP� DG� IQQF� QT� DCF�� CPF� C� DGVVGT� EQUV� UVTWEVWTG� KU� QPG�YKVJ
NQYGT�WPKV�RTQFWEVKQP�EQUVU��0QY��VJGTG�KU�PQVJKPI�YTQPI�YKVJ�VJKU��QH�EQWTUG� �GHHKEKGPV
RTQFWEVKQP� UJQWNF�DG� RTKQTKV[� PWODGT� QPG� HQT� GXGT[� HKTO��*QYGXGT��YG�YCPV� VQ� HQEWU
URGEKHKECNN[� QP� VJG� NGXGTCIG� OGEJCPKUO�� PQV� EQUVU� KP� IGPGTCN�� 9G� CTG� PQV� UQ� OWEJ
KPVGTGUVGF�KP�OCPCIGOGPV�FGEKUKQPU�VJCV�EJCPIG�VJG�QXGTCNN� NGXGN�QH�EQUVU��CU�YG�CTG� KP
VJG�EQORQUKVKQP�QH� VQVCN�EQUVU��.GXGTCIG�QTKIKPCVGU� HTQO�VJG�RTGUGPEG�QH� HKZGF�EJCTIGU�
KPVGTGUV� KP� VJG� ECUG� QH� HKPCPEKCN� NGXGTCIG�� CPF� HKZGF� EQUVU� KP� VJG� ECUG� QH� QRGTCVKPI
NGXGTCIG��+H�YG�CKO�QWT�CVVGPVKQP�QP�VJG�RTGUGPEG�QH�HKZGF�EQUVU��VJGKT�PCVWTG��CPF�YC[U
VQ�FGCN�YKVJ�VJGO��VJGP�YG�ECP�DG�UWTG�VJCV�YG�VCNM�CDQWV�VJG�NGXGTCIG�GHHGEV�KPUVGCF�QH
KUUWGU�NKMG�VJG�EQUV�GHHKEKGPE[�QH�VJG�RTQFWEVKQP�RTQEGUU�
5Q�YG�CTTKXG�CV�C�RQKPV�YJGTG�YG�HKPF�VJCV�VJG�DGUV�YC[�VQ�NQQM�KPVQ�QRGTCVKPI�NGXGTCIG�
CPF�JQY�HKTOU�
ECP��FGCN�YKVJ�KV��KU�VQ�NGCXG�KV�QWV�QH�VJG�RTQDNGO�FGHKPKVKQP��6JG�RCVJ
VJCV�NGCFU�VQ�VJKU�UKVWCVKQP�KU�ENGCT��VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG�KU�C�OGCUWTG�VJCV�KU

C��UWDLGEV�VQ�HWPFCOGPVCN�OGCUWTGOGPV�RTQDNGOU��CPF�
D��OKUUKPI�C�ENGCT� NKPM�VQ�HKTO
EJCTCEVGTKUVKEU��6Q�ICKP�OQTG�WPFGTUVCPFKPI��YG�NQQM�CV�VJG�ECWUGU�QH�VJG�NGXGTCIG�GHHGEV�
VJG� EQUV� UVTWEVWTG�� 'XGP� YKVJ� VJG� NKPM� VQ� HKTO� EJCTCEVGTKUVKEU� RTQXKFGF� D[� VJG� EQUV
UVTWEVWTG��YG�CTG�NGHV�YKVJ�VJG�SWGUVKQP�YJCV�VJG�RQUUKDKNKVKGU�CTG�HQT�OCPCIGOGPV�VQ�FQ
UQOGVJKPI� YKVJ� VJGUG� EJCTCEVGTKUVKEU�� CPF� EQPUGSWGPVN[� YKVJ� VJG� FGITGG� QH� QRGTCVKPI
NGXGTCIG��6JKU�EQOGU�FQYP�VQ�CUMKPI�YJCV�OCPCIGOGPV�ECP�FQ�CDQWV�VJG�NGXGN�QH�HKZGF
EQUVU��7NVKOCVGN[��KV�KU�VJKU� HKZGF�EQUV�OCPCIGOGPV �VJCV�TGUWNVU�KP�VJG�TKIJV�XKGY�QP�VJG
KUUWG�QH�QRGTCVKPI�NGXGTCIG��YJCV�TQNG�KV�RNC[U�KP�HKTO�RGTHQTOCPEG��CPF�YJCV�RQUUKDKNKVKGU
OCPCIGOGPV�JCU�VQ�CRRN[�VJG�EQPEGRV�KP�OCPCIKPI�KVU�HKTO�

����PHWKRGRORJ\

0Q�&WVEJ� VJGUKU� KP� VJG� HKGNF� QH� DWUKPGUU� CFOKPKUVTCVKQP� CPF�OCPCIGOGPV� KU� EQORNGVG
YKVJQWV�C�UGEVKQP�QP�OGVJQFQNQI[��6JG�DCUKE�EJQKEG�YKVJKP�VJG�&WVEJ�VTCFKVKQP�KP�VJKU
HKGNF� KU�VJCV�DGVYGGP�CP�GORKTKECN� CPF�C�FGUKIP�OGVJQFQNQI[�� +P�VJKU� TGUGCTEJ�RTQLGEVU�
GCEJ�CRRTQCEJ�JCU�DGGP� VJG�QRGTCVKXG�QPG�CV� UQOG�RQKPV� KP� VKOG��6JKU� KU� DGECWUG� VJG
TGUGCTEJ� JCU� DGGP� IWKFGF� D[� VJG� VQRKE� CV� JCPF�� 6JG� TGUGCTEJ� QTKIKPCVGF� HTQO� VJG
QDUGTXCVKQP� VJCV� VJG� QRGTCVKPI� NGXGTCIG� KU� C� UGGOKPIN[� WUGHWN� DWV� NKVVNG� WUGF� EQPEGRV�
GURGEKCNN[�YJGP�EQORCTGF�VQ�KVU�HKPCPEKCN�GSWKXCNGPV�HKPCPEKCN�NGXGTCIG��6JTQWIJQWV�VJG
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TGUGCTEJ�RTQLGEV��VJG�CKO�JCU�DGGP�VQ�HKPF�QWV�YJ[�KV� KU�WUGF�UQ�NKVVNG��CPF�YJCV�ECP�DG
FQPG� CDQWV� KV�� 6JKU� ECWUGF� C� UJKHV� HTQO� GORKTKECN� TGUGCTEJ� QP� NCTIG� FCVCDCUGU�� VQ
KPVGTXKGYU��VQ�FTCYKPI�WR�PGY�V[RQNQIKGU��CNN�YKVJ�C�UVTQPI�GORJCUKU�QP�NKPMU�VQ�VJGQT[�
6JG� FTKXG� DGJKPF� VJKU� KU� WPFGTUVCPFKPI� VJG� TQNG� QH� VJG� QRGTCVKPI� NGXGTCIG� KP� HKTO
OCPCIGOGPV��#U�FGUETKDGF�KP�UGEVKQP������VJKU�PGEGUUKVCVGF�UJKHVKPI�QWT�CVVGPVKQP�HKTUV�VQ
VJG�ECWUG�QH�VJG�NGXGTCIG�GHHGEV� �VJG�EQUV�UVTWEVWTG� �CPF� HKPCNN[� VQ� LWUV�C�RCTV�QH� VJCV
ECWUG� �HKZGF�EQUVU��5JQWNF�YG�JCXG�UVWEM�VQ�QWT�QTKIKPCN�RTQDNGO��YG�YQWNF�JCXG�VTKGF
VQ�HKPF�C�YC[�VQ�FGVGTOKPG�VJG�QRVKOCN�QRGTCVKPI�NGXGTCIG�HQT�C�HKTO�
QT�RTQLGEV��
$GECWUG�VJG�OCKP�HQEWU�QH�VJG�TGUGCTEJ�JCU�UJKHVGF�FWTKPI�VJG�RTQLGEV�� VJG�UVTWEVWTG�QH
VJKU� VJGUKU� KU� UQOGYJCV� FKHHGTGPV�� 6JG� NKPG� VJCV� KU� DGKPI� HQNNQYGF� KU� NQIKECN� 
CPF
EJTQPQNQIKECN���DWV�ECPPQV�DG�FGUETKDGF�CU�VJG�RTQEGUU�VQ�CPUYGT�VJG�QTKIKPCN�SWGUVKQP��+V
FQGU�� JQYGXGT�� CFFTGUU� VJG� RTQDNGO� QH� VJG� QRGTCVKPI� NGXGTCIG�� YJCV� TQNG� KV� RNC[U� KP
OCPCIKPI�C�HKTO��CPF�YJCV�OCPCIGOGPV�ECP�FQ�YKVJ�KV�CPF�CDQWV�KV�

������ PHWKRGRORJLFDO�MXVWLILFDWLRQV

)QKPI�DCEM�VQ�VJG�KUUWG�QH�FGUKIP�XGTUWU�GORKTKECN�TGUGCTEJ��YG�ECP�GZRNCKP�VJG�EJQKEGU
YG�JCXG�OCFG�HTQO�C�OGVJQFQNQIKECN�RQKPV�QH�XKGY��9G�FQ�VJKU�D[�VCMKPI�C�NQQM�CV�VJG
DCUKE� RTQEGUU� VJCV� KU� IQKPI� QP� KP� UEKGPVKHKE� TGUGCTEJ��� 6JGTG� CTG� UGXGTCN�OQFGNU� QH� VJG
TGUGCTEJ�RTQEGUU��GCEJ�QH�YJKEJ�JCU�KVU�QYP�KORNKECVKQPU�HQT�VJG�YC[�VJG�TGUGCTEJ�YKNN�DG
UVTWEVWTGF�CPF�HQT�VJG�QDLGEVKXG�VJCV�KU�RWTUWGF��#NN�OQFGNU�UVCTV�YKVJ�VJG�DCUKE�RTGOKUG
VJCV� UEKGPVKHKE� TGUGCTEJ� KU� CP� KVGTCVKXG�RTQEGUU�� +V� KU�QPN[�D[�IQKPI� VJTQWIJ� VJG�OQVKQPU
VJCV� C� TGUWNV� ECP�DG� CEJKGXGF��6JG�QNFGUV�OQFGN� KU� VJG� UQ�ECNNGF� GORKTKECN� E[ENG � 
UGG
HKIWTG�������5EKGPEG�KU�FGRKEVGF�CU�CP�QPIQKPI�GZEJCPIG�DGVYGGP�VJGQT[�CPF�TGCNKV[���6JG
UVCTVKPI� RQKPV� ECP� DG� NQECVGF� KP� GKVJGT� DQZ�� C� TGCN� RTQDNGO� VJCV� KU� VQ� DG� GZRNCKPGF
VJGQTGVKECNN[��QT�C� VJGQT[�VJCV�JCU� VQ�DG� VGUVGF� KP� TGCNKV[��*[RQVJGUGU�ECP�DG�FGFWEVGF
HTQO� VJGQT[�� CPF� VJG[� ECP� DG� VGUVGF� KP� RTCEVKECN� UKVWCVKQPU�� 6JG� TGUWNVU� NGCF� VQ
HCNUKHKECVKQP�QT�EQPHKTOCVKQP�QH�VJG�VJGQT[��CPF�VJG[�ECP�CNUQ�NGCF�VQ�OQFKHKECVKQP�QH�VJG
VJGQT[��6JKU� KU� ECNNGF� KPFWEVKQP��OCMKPI�IGPGTCN� TGOCTMU�DCUGF�QP� C� HGY�QDUGTXCVKQPU�
'UUGPVKCN� VQ� VJG� GORKTKECN� E[ENG� KU� VJG� TQNG� QH� VJGQT[�� KV� KU� CKOGF� CV� OCMKPI� IGPGTCN
UVCVGOGPVU�

VJGQT[

TGCNKV[

KPFWEVKQP
HCNUKHKECVKQP�EQPHKTOCVKQP

FGFWEVKQP
VGUVKPI

HKIWTG�����VJG�GORKTKECN�E[ENG��VT[KPI�VQ�HKPF�IGPGTCN�TGNCVKQPU�
UQWTEG��&G�.GGWY��������R�����

�������������������������������������������������
��VJG�KUUWGU�FKUEWUUGF�CTG�FGCNV�YKVJ�KP�OQTG�FGVCKN�KP�8CP�6TKGUV�
������
��PQVG�VJCV�VJG�PCVWTG�QH�TGCNKV[�KU�PQV�FKUEWUUGF��6JKU�VJGUKU�KU�YTKVVGP�HTQO�C�FQIOCVKE�RQUKVKXKUVKE�XKGY�QH
VJG�YQTNF��C�WPKSWG�TGCNKV[�GZKUVU��VJG�VTQWDNG�NKGU�KP�IGVVKPI�VQ�MPQY�VJCV�TGCNKV[�
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6JG�UVCTVKPI�RQKPV�QH�GORKTKECN�TGUGCTEJ�KU�PQV�CP�QDUGTXGF�RTCEVKECN�RTQDNGO��DWV�OQTG
QHVGP�C�FKUETGRCPE[�DGVYGGP�VJGQT[�CPF�TGCNKV[��6JG�WNVKOCVG�IQCN�QH�GORKTKECN�TGUGCTEJ
KU�VJG�GZRNCPCVKQP�QH�RTCEVKECN�RJGPQOGPC�VJTQWIJ�IGPGTCNK\CDNG�UEKGPVKHKE�UVCVGOGPVU��#
XGT[�FKHHGTGPV�CRRTQCEJ�VQ�VJG�TGUGCTEJ�RTQEGUU�KU�VJG�TGIWNCVKXG�E[ENG��FGXGNQRGF�D[�8CP
5VTKGP�
UGG�HKIWTG�������+V�KU�CKOGF�CV�FKCIPQUVKE�VJKPMKPI��CPF�VTKGU�VQ�TGCEJ�UQNWVKQPU�VQ
QDUGTXGF�RTQDNGOU�TCVJGT�VJCP�IGPGTCNK\CDNG�TGUWNVU�

GXCNWCVKQP
RTQDNGO
FGHKPKVKQP

CPCN[UKU

RNCP�FGUKIP

KPVGTXGPVKQP

HKIWTG�����VJG�TGIWNCVKXG�E[ENG��VCEMNKPI�C�UKPING�RTQDNGO�
UQWTEG��8CP�#MGP��������R�����

6JKU�E[ENG�UVCTVU�YKVJ�VJG�RTQDNGO�FGHKPKVKQP��VJGTG�KU�UQOGVJKPI�YTQPI��QT�CV� NGCUV�PQV
IQKPI�KP�C�YC[�YJKEJ�KU�EQPUKFGTGF�FGUKTCDNG��6JG�RTQDNGO�KU�CPCN[\GF�WUKPI�VJG�CXCKNCDNG
VJGQTKGU��%CWUGU�CPF�U[ORVQOU�CTG�FKUEGTPGF��$CUGF�QP�VJG�CPCN[UKU��C�RNCP�KU�FTCYP�WR�
FGUETKDKPI� EQPETGVG� CEVKQPU� VQ� TGOGF[� VJG� RTQDNGO�� +P� VJG� RJCUG� QH� KPVGTXGPVKQP�� VJG
RTQRQUGF�RNCP�KU�GZGEWVGF�
QT�KORNGOGPVGF���(KPCNN[��VJG�GHHGEVU�QH�VJG�KPVGTXGPVKQP�CTG
GXCNWCVGF�KP�TGNCVKQP�VQ�VJG�RTQDNGO��HTQO�YJKEJ�C�PGY�RTQDNGO�FGHKPKVKQP�ECP�TGUWNV�
#P�KORQTVCPV�CURGEV�QH�VJG�TGIWNCVKXG�E[ENG� KU� KVU� HQEWU�QP�FGUKIP�� KPUVGCF�QH�QDUGTXKPI
HTQO� C� FKUVCPEG�� VJGTG� KU� CEVKXG� KPVGTXGPVKQP� KP� TGCNKV[�� VJWU� ETGCVKPI� C� PGY� TGCNKV[
VJTQWIJ�UEKGPVKHKECNN[�IWKFGF�CEVKQPU��+V�ECP�DG�UCKF�VJCV�VJG�TGIWNCVKXG�E[ENG�KU�RTKOCTKN[
QTKGPVGF�VQYCTFU�CEVKQP��CPF�VJG�GORKTKECN�E[ENG�VQYCTFU�MPQYNGFIG��6JGQT[�FQGU�EQOG
KPVQ�RNC[�KP�VJG�TGIWNCVKXG�E[ENG��DWV�QPN[�QP�C�XGT[�IGPGTCN��KPVGITCVKXG�NGXGN��9JGTGCU
GORKTKECN�TGUGCTEJ�VTKGU�VQ�GZRNCKP�EGTVCKP�CURGEVU�QH�TGCNKV[�HQT�VJG�YJQNG�TGCNKV[��FGUKIP
TGUGCTEJ�VTKGU�VQ�UQNXG�C�URGEKHKE�RTQDNGO�KP�KVU�GPVKTGV[�
$GECWUG�QH�KVU�PCVWTG��KV�KU�JCTF�VQ�CUUQEKCVG�VJG�TGIWNCVKXG�E[ENG�YKVJ�UEKGPVKHKE�TGUGCTEJ�
QT�OQTG�URGEKHKECNN[�YKVJ�VJG�FGXGNQROGPV�QH�IGPGTCNK\CDNG�MPQYNGFIG�
KG��VJGQTKGU���+VU
KORQTVCPEG�� GURGEKCNN[� HQT� TGUGCTEJ� KP� VJG� HKGNF� QH� DWUKPGUU� CFOKPKUVTCVKQP� CPF
OCPCIGOGPV�� FQGU� PQV� EQOG� HTQO� KVU� QYP� SWCNKVKGU�� DWV�OQTG� HTQO� VJG� HCKNWTG� QH� VJG
CRRNKECVKQP�QH�VJG�GORKTKECN�TGUGCTEJ�E[ENG��6JKU�HCKNWTG�CTKUGU�HTQO�VJG�V[RG�QH�UEKGPVKHKE
UVCVGOGPVU� VJCV� VJG� GORKTKECN� E[ENG� RTQFWEGU�� VJG�IGPGTCN� TGNCVKQPUJKRU� VJCV� UEKGPEG� KU
OCFG�QH� VGPF�VQ�DG�XGT[�JCTF� VQ� HKPF� KP�DWUKPGUU�CFOKPKUVTCVKQP� 
EH��8CP�#MGP�������
R�������6JKU��KP�VWTP��KU�ECWUGF�D[�VJG�HCEV�VJCV�GXGT[�QTICPK\CVKQP��NKMG�GXGT[�KPFKXKFWCN�



��

KU�WPKSWG��1PN[�YJGP�OQTG�QT�NGUU�QXGTNQQMKPI�VJKU�HCEV�KU�KV�RQUUKDNG�VQ�RTQFWEG�IGPGTCN
UVCVGOGPVU� �YJQUG�WUGHWNPGUU� ECP�DG�SWGUVKQPGF� CU� C� TGUWNV��6JKU� ECP�DG� UGGP� KP� VJG
TGNCVGF�HKGNF�QH�HKPCPEKCN�GEQPQOKEU���+P�VJKU�HKGNF��HKTOU�CTG�XKGYGF�CV�CP�CIITGICVG�NGXGN�
KV�KU�PQV�CV�CNN�WPEQOOQP�VQ�KPHGT�C�TGNCVKQP�DGVYGGP�GCTPKPIU�CPF�VJG�WUG�QH�FGDV�CV�CP
KPFWUVT[�NGXGN��YJKNG�KV�KU�QDXKQWU�VJCV�UWEJ�C�ECWUCN�TGNCVKQP�ECPPQV�DG�EQPENWFGF�HTQO�C
UVCVKUVKECN� GXCNWCVKQP� QH� VJG� FCVC�� #� TGNCVKQP� DGVYGGP� ECWUGU� CPF� GHHGEVU� ECP� QPN[� DG
GUVCDNKUJGF�KH�VJG�EJCKP�DGVYGGP�FGRGPFGPV�CPF�KPFGRGPFGPV�XCTKCDNGU�KU�UJQTV�CPF�ENGCT�
6JKU� OCMGU� KV� FKHHKEWNV� VQ� CRRN[� KP� RTCEVKEG� VJG� MPQYNGFIG� TGUWNVKPI� HTQO� GORKTKECN
TGUGCTEJ� KP� VJG� HKPCPEG� VTCFKVKQP�� RGTHQTOGF� QP� NCTIG� PWODGTU� QH� HKTOU� QDUGTXGF� QXGT
OCP[� [GCTU�� #NN� VJGUG� RTQDNGOU� FQ� PQV� FKOKPKUJ� VJG� NCUVKPI� XCNWG� QH� GORKTKECN
MPQYNGFIG�� GXGP� KP� VJG�RTQEGUU� QH� FGUKIP��YG� PGGF� VQ� MPQY� CDQWV� VJG� RTQRGTVKGU� CPF
SWCNKVKGU�QH�VJG�TGUGCTEJ�UWDLGEVU��CPF�VJG�RQUUKDKNKVKGU�QH�EJCPIKPI�VJQUG�RTQRGTVKGU�
6JG� TGUGCTEJ� E[ENGU� CTG� C� V[RKECN� &WVEJ� RJGPQOGPQP�� CPF� VJGKT� WUGHWNPGUU� KU
SWGUVKQPCDNG�� 0GXGTVJGNGUU�� VJG[� ECP� JGNR� KP� LWUVKH[KPI� VJG� GXQNWVKQP� QH� VJG� TGUGCTEJ
RTQDNGO�FGUETKDGF�KP�UGEVKQP������#V�HKTUV��VJG�TGUGCTEJ�HQEWUGF�QP�VJG�QRGTCVKPI�NGXGTCIG
CU� C� HKTO� EJCTCEVGTKUVKE�� GZRTGUUGF� KP� C� UKPING� PWODGT�� 6JG� WNVKOCVG� KFGC� DGJKPF� VJKU
HQEWU�YCU�VJG�FGXGNQROGPV�QH�UQOG�UQTV�QH�OGVJQF�QT�KPUVTWOGPV�VQ�WUG�VJKU�PWODGT�KP
OCPCIKPI�VJG�HKTO���#U�UWEJ��YG�YQWNF�DG�QRGTCVKPI�KP�VJG�TGIWNCVKXG�E[ENG��9G�YQWNF
DG� VT[KPI� VQ� KORTQXG� TGCNKV[�� G�I�� VJG� KPXGUVOGPV� FGEKUKQP� RTQEGUU�� QT� QXGTCNN� HKTO
OCPCIGOGPV��D[�FGUKIPKPI�C�UWRRQTV�VQQN�VQ�KPEQTRQTCVG�VJG�KORQTVCPEG�QH�VJG�QRGTCVKPI
NGXGTCIG� HQT� VJG� HKPCPEKCN� DGJCXKQT � QH� VJG� KPXGUVOGPV� RTQLGEV� QT� HKTO�� $WV� VJKU� CNUQ
OGCPU�VJCV�YG�YQWNF�VCMG�VJG�KPHNWGPEGU�QH�VJG�QRGTCVKPI�NGXGTCIG�QP�HKTO�RGTHQTOCPEG
CPF� VJG� RQUUKDKNKVKGU� HQT� KPHNWGPEKPI� QRGTCVKPI� NGXGTCIG� KVUGNH� CU� C� MPQYP� DCUKU� HQT
FGXGNQRKPI�VJG�VQQN��#U�VJG�HQNNQYKPI�EJCRVGTU�YKNN�UJQY��VJKU�KU�PQV�VJG�ECUG��6JKU�NGF�WU
VQ�VJG�GORKTKECN�RCTCFKIO��UKPEG�VJG�HKTUV�UVGR�KU�MPQYKPI��CU�QRRQUGF�VQ�CUUGUUKPI�
6JG� EJQKEG� HQT� C� URGEKHKE� RCTCFKIO� KU� PQV� LWUV� C� OGTG� OGVJQFQNQIKECN� SWGUVKQP�� +V� KU
KORQTVCPV�HQT�VJG�HQEWU�QH�VJG�TGUGCTEJ��UGCTEJKPI�HQT�MPQYNGFIG�KU�UQOGVJKPI�FKHHGTGPV
HTQO� KORNGOGPVKPI� C� VQQN��6JKU� UGCTEJ� KU� CKOGF� CV� C� DGVVGT� WPFGTUVCPFKPI� QH� VJG� TGCN
TGNCVKQPU� CPF� VQRKEU� UWTTQWPFKPI� VJG� QRGTCVKPI� NGXGTCIG�� 1PN[� YJGP� VJKU� VGTTKVQT[� KU
OCRRGF�� YG� JCXG� C� HQWPFCVKQP� VJCV� OCMGU� KV� RQUUKDNG� VQ� UWIIGUV� YC[U� KP� YJKEJ
OCPCIGOGPV� ECP� KPEQTRQTCVG� VJG� QRGTCVKPI� NGXGTCIG� KP� VJGKT� FGEKUKQPU�� QT� GXGP�OQTG
JQY�VJG[�ECP�QT�UJQWNF�KPHNWGPEG�VJG�QRGTCVKPI�NGXGTCIG�KP�QTFGT�VQ� KORTQXG�EQORCP[
RGTHQTOCPEG�
$[�UVTWEVWTKPI�VJG�TGUGCTEJ�RTQEGUU�QP�VJG�DCUKU�QH�VJG�GORKTKECN�E[ENG��YG�CEJKGXG�C�UJKHV
KP� VJG� VJGQTGVKECN� DCUKU� KP� C� UQTV� QH� RCTCFQZKECN� FKTGEVKQP�� 6JG� FGXGNQROGPV� QH� CP
KPUVTWOGPV�YCU� GODGFFGF�YKVJKP� VJG� VJGQT[� QH� HKPCPEKCN� GEQPQOKEU�� +V� KU� KP� VJKU� HKGNF
VJCV� VJGQTGVKECN� VTGCVOGPVU� QH� VJG� QRGTCVKPI� NGXGTCIG� CPF� KVU� KPHNWGPEG� QP� HKTO
RGTHQTOCPEG� ECP� DG� HQWPF�� (KPCPEKCN� GEQPQOKEU� VCMGU� VJG� TGCN� URJGTG� QH� VJG� HKTO� CU
IKXGP� CPF�� KP� HCEV�� WPKPVGTGUVKPI�� +V� NQQMU� HQT� UKORNG�� FKTGEV� ECWUCN� TGNCVKQPU�� YJKEJ� KU
RTGEKUGN[� YJCV� KU� PGGFGF� HQT� VJG� FGXGNQROGPV� QH� C� VQQN�� &WTKPI� VJG� EQWTUG� QH� VJG
TGUGCTEJ��KV�CRRGCTGF�VJCV�VJKU�RQKPV�QH�XKGY�KU�VQQ�PCTTQY��+V�KU�ENGCT�VJCV�VJG�QRGTCVKPI
NGXGTCIG�KU�PQV�VJG�QPN[�FGVGTOKPCPV�QH�GCTPKPIU�CPF�GCTPKPIU�XCTKCDKNKV[��KV�OC[�PQV�GXGP
�������������������������������������������������
��UGG�CNUQ�UGEVKQPU�������������CPF�������
�� VJG� CRRTQXGF� TGUGCTEJ� RTQRQUCN� KPENWFGF� VJG� HQNNQYKPI� IQCN�� VQ� FGXGNQR� C� OCPCIGOGPV� VQQN� HQT
KPXGUVOGPV�FGEKUKQPU�VJCV�KPEQTRQTCVGU�VJG�EQUV�UVTWEVWTG�QH�C�RTQLGEV �
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DG�VJG�OQUV�KORQTVCPV�QPG��6JGTGHQTG��YG�JCXG�VQ�NQQM�CV�VJG�QRGTCVKPI�NGXGTCIG�HTQO�C
DTQCFGT�RGTURGEVKXG��DCUGF�QP�C� DWUKPGUU�OCPCIGOGPV�RCTCFKIO ��6JKU�OGCPU� VJCV�YG
CEEGRV�VJCV�VJG�KPVGTPCN�RTQEGUUGU�CPF�VJG�GPXKTQPOGPV�QH�C�HKTO�CTG�PQV�EQPUVCPV��CPF
CTG� PQV� TGRTGUGPVGF� D[� UKORNG� PWODGTU� QT� EQPUVCPV� ECWUCN� TGNCVKQPU��9G� HKTUV� JCXG� VQ
GUVCDNKUJ�VJG�PCVWTG�CPF�FKTGEVKQP�QH�VJG�KPHNWGPEGU�QP�VJG�QRGTCVKPI�NGXGTCIG��CPF�VJG
RQUUKDKNKVKGU�HQT�EJCPIKPI�KV�
9JCV�YG�UGG�JGTG�KU�VJG�GXGTNCUVKPI�UVTWIING�QH�DWUKPGUU�CFOKPKUVTCVKQP�� KP�QTFGT�VQ�UC[
UQOGVJKPI�QH�RTCEVKECN�WUG��YG�YQWNF�NKMG�VQ�CKO�QWT�TGUGCTEJ�CV�FGXGNQRKPI�C�WUGHWN�VQQN�
6Q�FQ�VJKU��YG�JCXG�VQ�XKGY�VJG�HKTO�CU�C�EQORNGZ��GXGT�EJCPIKPI�GPVKV[�YJKEJ�YG�UVWF[
VJTQWIJ�VJG�TGIWNCVKXG�E[ENG� �QVJGTYKUG�VJG�VQQN�YKNN�RTQDCDN[�PQV�HWPEVKQP�NKMG�YG�YCPV
KV�VQ��$WV�KH�YG�YCPV�VQ�DG�CDNG�VQ�FGUKIP�C�VQQN��YG�JCXG�VQ�MPQY�JQY�VJG�HKTO�DGJCXGU
KP� TGCNKV[�� 1VJGTYKUG�� FGXGNQRKPI� VQQNU� KP� KPFKXKFWCN� ECUGU� OC[� NGCF� VQ� RTCEVKECN
TGEQOOGPFCVKQPU��DWV�KV�YKNN�DG�GZVTGOGN[�JCTF�VQ�IGPGTCNK\G�VJG�TGUWNVU��5Q�YG�JCXG�VQ
IGV�C�DGVVGT��OQTG�CEEWTCVG�XKGY�QH�TGCNKV[��QH�VJG�PCVWTG�QH�VJG�TGNCVKQPUJKRU�YG�WUG�QWT
VQQN�HQT��6JKU�CUMU�HQT�CPCN[VKECN�TGUGCTEJ��6Q�RTQFWEG�RTCEVKECN�TGUWNVU�YJKEJ�IQ�DG[QPF
VJG�CPGEFQVCN�CRRNKECVKQP� KP�VJG�UVWFKGF�ECUGU��YG� HKTUV�JCXG� VQ�IQ� VQ�C�JKIJGT� NGXGN�QH
TGUGCTEJ�� 5JQWNF� YG� UVKEM� VQ� UQNXKPI� KPFKXKFWCN� RTQDNGOU� KP� WPKSWG� UGVVKPIU�� VJGP� YG
NKOKV�QWTUGNXGU�VQ�CEVKPI�UEKGPVKHKECNN[��KPUVGCF�QH�IGPGTCVKPI�UEKGPVKHKE�MPQYNGFIG�

���� VXPPDU\�DQG�RXWOLQH

6Q�IKXG�VJG�TGCFGT�CP�KFGC�YJCV�VQ�GZRGEV� KP�VJKU� VJGUKU��YG�PQY�QWVNKPG�VJG�UVTWEVWTG
CPF�VJG�OCKP�HKPFKPIU��6JKU�CNUQ�UGTXGU�CU�C�HCEVWCN�UWOOCT[��KP�VJG�HKPCN�EJCRVGT�YG�YKNN
TGHNGEV�QP�VJG�KUUWGU�FKUEWUUGF�KP�VJKU�VJGUKU�

RSHUDWLQJ�OHYHUDJH
5VCTVKPI� HTQO�QWT� HKTUV�RTQDNGO�FGHKPKVKQP��YG�FKUEWUU� VJG�QRGTCVKPI� NGXGTCIG��9G�PQVG
VJCV� VJG� FGITGG� QH� QRGTCVKPI� NGXGTCIG� FQN�� CU� OGCUWTGF� YKVJ� HQTOWNC� 
������ ECP� DG
TGYTKVVGP� KPVQ� KVU�WPFGTN[KPI�XCTKCDNGU��RTKEG�R�� XCTKCDNG� EQUVU� RGT�WPKV�X�� HKZGF� EQUVU�(�
CPF�WPKVU�UQNF�S�

(XRS
XRS

FQN
−−

−=
�

�
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6JKU�HQTOWNC�ENGCTN[�UJQYU�YJGTG�NGXGTCIG�EQOGU�HTQO��VJG�RTGUGPEG�QH�HKZGF�EQUVU��(QT�KH
(� YGTG� \GTQ�� FQN� YQWNF� DG� ��� CPF� VJGTG� YQWNF� DG� PQ� OCIPKHKECVKQP� QH� VJG� EJCPIG� KP
TGXGPWGU�
+H�YG�NQQM�CV�HQTOWNC�
������YG�PQVG�VJCV�GCEJ�NGXGN�QH�UCNGU�JCU�KVU�QYP�FQN��6JKU�OGCPU
VJCV�FQN� KU�PQV�C�WPKSWG� HKTO�
QT�RTQLGEV��EJCTCEVGTKUVKE��9JCV U�OQTG�� VJG� HQTOWNC�ECP
QPN[� DG�FGTKXGF�WPFGT� VJG� UVTKEV� CUUWORVKQPU� QH� VJG� DTGCM�GXGP� CPCN[UKU�� GXGT[VJKPI� KU
EQPUVCPV�GZEGRV�HQT�WPKVU�UQNF�S��9JKNG�C�HKTUV�CPCN[UKU�QH�HQTOWNC�
�����UWIIGUVU�VJCV�HQT�C
RTQHKVCDNG� HKTO��FQN� KU� CNYC[U� NCTIGT� VJCP���� VJKU�YKNN�QPN[�JQNF� VTWG� KH� PQVJKPI� EJCPIGU�
6JKU�OGCPU�VJCV�KV�KU�XGT[�YGNN�RQUUKDNG�HQT�C�RTQHKVCDNG�HKTO�VQ�JCXG�C�FQN�DGNQY����YJGP
OGCUWTGF�YKVJ�VJG�GNCUVKEKV[�HQTOWNC�
�����
6JG�KORCEV�QH�VJG�QRGTCVKPI�NGXGTCIG�JCU�DGGP�UVWFKGF�YKVJKP�VJG�EQPVGZV�QH�VJG�ECRKVCN
CUUGV� RTKEKPI�OQFGN�%#2/�� 6JG� TKUM�OGCUWTG� KP� VJKU�OQFGN�� VJG� U[UVGOCVKE� TKUM�β� QH� C
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HKTO��ECP�DG�FGEQORQUGF�VQ�UJQY�YJCV�VJG�OCKP�KPHNWGPEGU�CTG��#�XGT[�ENGCT�TGNCVKQP�JCU
DGGP� HQWPF�D[�/CPFGNMGT�CPF�4JGG� 
�������7UKPI� VJG�FGITGG�QH� HKPCPEKCN� NGXGTCIG�FHN

FGHKPGF�CU�VJG�UGPUKVKXKV[�QH�PGV�GCTPKPIU�VQ�EJCPIGU�KP�GDKV��UQ�GSWKXCNGPV�VQ�FQN�CPF�PQV
CU�C�TCVKQ�QH�FGDV�CPF�GSWKV[��CU�C�OGCUWTG�HQT�HKPCPEKCN�NGXGTCIG��VJG[�UJQY�VJCV

�ββ ⋅⋅= FHNFQN 
����

6JKU�TGNCVKQP�UC[U�VJCV�VJG�U[UVGOCVKE�TKUM�QH�C�HKTO�KU�VJG�TGUWNV�QH�VJG� KPVTKPUKE�DWUKPGUU
TKUM �β���VJG�QRGTCVKPI�NGXGTCIG�FQN��CPF�VJG�HKPCPEKCN�NGXGTCIG�FHN��6JG�KPVTKPUKE�DWUKPGUU
KU� VJG� TGUWNV� QH� DGKPI� KP� C� OCTMGV� YKVJ� C� EGTVCKP� EQORGVKVKXG� RQUKVKQP�� 6JKU� TKUM� KU
KPETGCUGF�D[�VJG�RTGUGPEG�QH� HKZGF�EJCTIGU��DQVJ� HKPCPEKCN�CPF�QRGTCVKQPCN�� KH� VJGTG�CTG
PQ�HKZGF�EQUVU��FQN�KU���CPF�VJG�KPVTKPUKE�TKUM�KU�PQV�OCIPKHKGF��#NVJQWIJ�VJG�FGTKXCVKQP�QH
HQTOWNC�
�����KU�QPN[�RQUUKDNG�WPFGT�XGT[�UVTKEV�CUUWORVKQPU��KV�XGT[�GNGICPVN[�UJQYU�VJG
TQNG�QH�VJG�QRGTCVKPI�NGXGTCIG�KP�HKTO�RGTHQTOCPEG��KV�KPHNWGPEGU�VJG�TKUM�RQUKVKQP�
5KPEG�YG�ECPPQV�QDUGTXG�VJG�NGXGNU�QH�HKZGF�CPF�XCTKCDNG�EQUVU�HTQO�QWVUKFG�VJG�HKTO��YG
PGGF�VQ�WUG�VJG�TGCNK\GF�GCTPKPIU�CPF� UCNGU�PWODGTU�QH� C� HKTO� VQ�ECNEWNCVG�FQN��5GXGTCN
OGVJQFU�JCXG�DGGP�UWIIGUVGF�VQ�OGCUWTG�FQN�GORKTKECNN[�HTQO�C�UGTKGU�QH�[GCTN[�HKPCPEKCN
FCVC�� #NN� VJGUG� OGCUWTGU� VGPF� VQ� JCXG� VJGKT� VJGQTGVKECN� FTCYDCEMU�� 'XGP� OQTG
KORQTVCPV��JQYGXGT��KU�VJG�HCEV�VJCV�VJGTG�KU�PQ� VTWG �FQN�CXCKNCDNG�VQ�VGUV�YJKEJ�OGVJQF
EQOGU�ENQUGUV�VQ�RTQXKFKPI�VJG�CEVWCN�NGXGN�QH�FQN��9G�CRRN[�VJG�OGVJQFU�VQ�C�FCVCDCUG�QH
&WVEJ�HKTO�HKPCPEKCN�UVCVGOGPVU��DWV�VJG�TGUWNVU�CTG�OKZGF��9G�VT[�VQ�TGNCVG�VJG�XCNWGU
HQWPF� YKVJ� VJG� FKHHGTGPV� OGVJQFU� VQ� QVJGT� HKTO� EJCTCEVGTKUVKEU�� DWV� PQ� ENGCT� RCVVGTP
GOGTIGU��6JGTGHQTG�� KV� KU�PQV�RQUUKDNG�VQ�EQOG�VQ�C�EQPENWUKQP�QP�YJKEJ�OGVJQF� KU� VJG
DGUV�VQ�OGCUWTG�FQN�GORKTKECNN[�
0GZV�VQ�VJG�RTQDNGOU�QH�OGCUWTKPI�FQN��YG�CTG�EQPHTQPVGF�YKVJ�CPQVJGT�KUUWG��UJQWNF�YG
MPQY�VJG� VTWG �FQN��YJCV�YQWNF�YG�FQ�YKVJ�KV!�%QWNF�YG�UC[�KV�KU�VQQ�JKIJ��QT�VQQ�NQY��QT
LWUV�TKIJV!�#P�QXGTXKGY�QH�VJG�NKVGTCVWTG�FQGU�PQV�RTQXKFG�WU�YKVJ�CP�QRVKOCN�FQN��6JKU�KU
DGECWUG�VJKU�TGSWKTGU�CP�QRVKOCN�NGXGN�QH�VJG�U[UVGOCVKE�TKUM�QH�C�HKTO��UQ�CP�QRVKOCN�TKUM
RQUKVKQP�� 6JGTG� KU� PQ� UWEJ� RQUKVKQP� HTQO� C� VJGQTGVKECN� RQKPV� QH� XKGY�� #NUQ�� UKPEG� YG
ECPPQV� CFGSWCVGN[� OGCUWTG� FQN�� YG� ECPPQV� NQQM� HQT� CP[� GORKTKECN� UWIIGUVKQPU� CDQWV
QRVKOCN�FQN�NGXGNU�
6JG�EQPENWUKQP�YKVJ�TGURGEV�VQ�VJG�QRGTCVKPI�NGXGTCIG�KU�ENGCT��KV�KU�C�EQPEGRV�VJCV�JGNRU
KP�GZRNCKPKPI�HKTO�RGTHQTOCPEG��CPF�KV�KU�KORQTVCPV�HQT�HKTO�RGTHQTOCPEG��*QYGXGT��YG
ECPPQV�EQOG�VQ�CP[�EQPENWUKQPU�YKVJ�TGURGEV�VQ�VJG�TGNCVKQP�DGVYGGP�QRGTCVKPI�NGXGTCIG�
HKTO�EJCTCEVGTKUVKEU��CPF�HKTO�RGTHQTOCPEG�

FRVW�VWUXFWXUH
#NVJQWIJ� VJG� QRGTCVKPI� NGXGTCIG� RJGPQOGPQP� KU� KORQTVCPV�� QRGTCVKQPCNK\KPI� KV� CU� C
PWODGT�FQGU�PQV�UGGO�XGT[�WUGHWN��6JGTGHQTG��YG�FKTGEV�QWT�CVVGPVKQP�VQYCTFU�VJG�EQUV
UVTWEVWTG�VJCV�WPFGTNKGU�VJG�NGXGTCIG�GHHGEV��4CVJGT�VJCP�NQQMKPI�CV�CP�CIITGICVG�PWODGT�
YG�CTG�PQY�IQKPI�VQ�HQEWU�QP�VJG�EQUV�UVTWEVWTG��VJG�NGXGNU�QH� HKZGF�CPF�XCTKCDNG�EQUVU�
CPF�TGXGPWGU�QH�C�HKTO��#U�C�EQPUGSWGPEG��YG�ECP�UJKHV�QWT�CVVGPVKQP�HTQO�VJG�TGUWNV�QH
VJG�EQUV�UVTWEVWTG��VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG��VQ�KVU�KPHNWGPEGU�CPF�FGVGTOKPCPVU�
#HVGT�RQUKVKQPKPI�VJG�TGUGCTEJ�KP�C�DTQCFGT�EQPVGZV�VJCP�VJG�PCTTQY�HKPCPEKCN�GEQPQOKEU
HTCOGYQTM�QH� VJG�FQN��YG�FKUEWUU� VJG� KORQTVCPEG�QH�GCTPKPIU�XCTKCDKNKV[��5KPEG� VJG�EQUV
UVTWEVWTG� GZRTGUUGU� KVUGNH� KP� VJG� XCTKCDKNKV[� QH� GCTPKPIU�� GUVCDNKUJKPI� VJG� KORQTVCPEG� QH
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TGFWEKPI�VJKU�XCTKCDKNKV[�VTCPUNCVGU�KPVQ�UWRRQTV�HQT�NQQMKPI�KPVQ�VJG�EQUV�UVTWEVWTG��6JKU
UWRRQTV� KU� HQWPF� KP� VJG� HKGNFU� QH� HKPCPEKCN� GEQPQOKEU�� CEEQWPVKPI�� CPF� UVTCVGIKE
OCPCIGOGPV�� CPF� C� OQTG� IGPGTCN� FKUEWUUKQP� QP� VJG� IQCN� QH� VJG� HKTO� CNUQ� NGCFU� VQ
EQPENWUKQP�VJCV�TGFWEKPI�GCTPKPIU�XCTKCDKNKV[�KU�KORQTVCPV�
#U�C�TGUWNV��YG�CTG�CDNG�VQ�FTCY�WR�C�OQFGN�VJCV�XKGYU�VJG�EQUV�UVTWEVWTG�CU�C�OGEJCPKUO
VJTQWIJ�YJKEJ�VJG�KORQTVCPV�KPHNWGPEGU�QP�GCTPKPIU�XCTKCDKNKV[�CTG�VTCPUNCVGF�
UGG�HKIWTG
������0QVG�VJCV�YG�UVKNN�VJKPM�KV�KU�XGT[�KORQTVCPV��DWV�PQ�NQPIGT�FQ�YG�UGG�KV�CU�VJG�VCTIGV
XCTKCDNG�VJCV�ECP�DG�CUUKIPGF�CP�CDUQNWVG�QRVKOWO�XCNWG��6JG�KPHNWGPEGU�KPENWFGF�KP�VJG
OQFGN�CTG�EJQUGP�DCUGF�QP�NQIKECN�TGCUQPKPI�TCVJGT�VJCP�TKIQTQWU�VJGQT[�FGXGNQROGPV�
6JGTGHQTG��KV�KU�PQV�ENGCT�[GV�YJCV�VJG�PCVWTG�QH�VJG�NKPGU�KP�VJG�OQFGN�KU��#�XCTKCVKQP�KP
UCNGU�YKNN�TGUWNV�KP�C�XCTKCVKQP�KP�GCTPKPIU��DWV�YG�ECP�CNUQ�GZRGEV�VJCV�VJG�PCVWTG�QH�VJG
UCNGU�RCVVGTPU�KPHNWGPEGU�VJG�EJQKEG�QH�VJG�EQUV�UVTWEVWTG�

UCNGU

UVTCVGI[

VGEJPQNQI[

HWPFU

GCTPKPIU

E
Q
U
V�
U
VT
W
E
VW
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G

HKIWTG�����C�EQPEGRVWCN�OQFGN�QH�VJG�RQUKVKQP�QH�VJG�EQUV�UVTWEVWTG�YKVJ�TGURGEV�VQ�KPHNWGPEKPI�XCTKCDNGU

CPF�GCTPKPIU�

6Q� HKNN� KP� VJG�OQFGN�� C� UGTKGU�QH� KPVGTXKGYU�YCU� EQPFWEVGF�YKVJ� 
OQUVN[�� EQPVTQNNGTU� QH
KPFGRGPFGPV� HKTOU� QT� DWUKPGUU� WPKVU� QH� NCTIGT� HKTOU��9G� VCNMGF� YKVJ� VJG� KPVGTXKGYGGU
CDQWV� VJG� TQNG� QH� VJG� EQUV� UVTWEVWTG�� KVU� KPHNWGPEGU� CPF� KVU� KORQTVCPEG��9JCV� DGECOG
ENGCT�YCU�VJCV�VJG�EQUV�UVTWEVWTG�KU�PQV�UGGP�CU�UQOGVJKPI�C�HKTO�EJQQUGU�CU�UWEJ��KV�KU�VJG
TGUWNV� QH� QVJGT� FGEKUKQPU�� KPXQNXKPI� KUUWGU� NKMG� VJG� VGEJPQNQIKECN� EQPUVTCKPVU� CPF� VJG
OCTMGV� UVTWEVWTG�� DWV� CNUQ� EQPVTQN� KUUWGU�� HNGZKDKNKV[� CURGEVU�� CPF� UKORN[� VJG� HKPCPEKCN
DGPGHKVU� HTQO� OCMKPI� VJG� RTQFWEVU�� 6JKU� KORNKGU� VJCV� XKGYKPI� VJG� EQUV� UVTWEVWTG� CU
PQVJKPI� OQTG � VJCP� VJG� OGEJCPKUO� VJTQWIJ� YJKEJ� VJG� XCTKCDNGU� KPHNWGPEG� GCTPKPIU
XCTKCDKNKV[�KU�EQTTGEV�
*QYGXGT��CV�VJG�UCOG�VKOG��KV�RTQXGF�XGT[�FKHHKEWNV�VQ�FKUVKPIWKUJ�VJG�EQUV�UVTWEVWTG�CU�C
VQRKE�QH�KPVGTGUV�HTQO�EQUV�CYCTGPGUU�KP�IGPGTCN��6JG�KUUWGU�VJCV�YG�KFGPVKHKGF�DGHQTGJCPF
CU�KPHNWGPEKPI�VJG�EQUV�UVTWEVWTG��UCNGU��VGEJPQNQI[��UVTCVGI[��CPF� HWPFU��FKF�EQOG�DCEM
OQTG�QT�NGUU� KP�VJG� KPVGTXKGYU��DWV�YG�ECPPQV�EQOG�VQ�C�ENGCT�RKEVWTG�QH� VJG�PCVWTG�QH
VJG� NKPGU� KP� HKIWTG� ����� 6JKU� KU� RTGEKUGN[� VJG� EQUV� UVTWEVWTG� KU� PQVJKPI� OQTG � VJCP� C
OGEJCPKUO��VJGTG�KU�PQ�TGCUQP�YJ[�C�EGTVCKP�UCNGU�RCVVGTP��QT�C�EGTVCKP�UVTCVGI[��UJQWNF
TGUWNV�KP�CP[�URGEKHKE�EQUV�UVTWEVWTG��#PF�VJG�QVJGT�YC[�TQWPF��C�URGEKHKE�EQODKPCVKQP�QH
HKZGF�CPF�XCTKCDNG�EQUVU�FQGU�PQV�JCXG�C�EQTTGURQPFKPI�RTQHKVCDKNKV[��6JKU�CNUQ�OGCPU�VJCV
VJG�OQFGN�QH�HKIWTG�����JGNRU�WU�C�NKVVNG�KP�WPFGTUVCPFKPI�VJG�EQUV�UVTWEVWTG��DWV�FQGU�PQV
DTKPI�WU�CNN�VJG�YC[��6Q�EQOG�CNN�VJG�YC[��YG�PGGF�VQ�VCMG�[GV�CPQVJGT�CRRTQCEJ�VQ�VJG
UWDLGEV�QH�VJKU�VJGUKU��6JG�DCUKE�ECWUG�QH�VJG�NGXGTCIG�GHHGEV��VJG�RTGUGPEG�QH�HKZGF�EQUVU�
PQY�DGEQOGU�VJG�HQEWU�QH�VJG�TGUGCTEJ�
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IL[HG�FRVWV
*CXKPI�FKUECTFGF�QRGTCVKPI�NGXGTCIG�CPF�EQUV�UVTWEVWTG�CU�RTCEVKECN�EQPEGRVU�VQ�CRRN[�KP
OCPCIGOGPV� VQQNU��YG� UVKNN� TGEQIPK\G� VJGKT� QXGTCNN� KORQTVCPEG� VQ� HKTO�RGTHQTOCPEG�� +P
QTFGT� VQ� FGXGNQR� UQOG� RTCEVKECN� JCPFNGU�� YG� VWTP� VQ� HKZGF� EQUVU� CU� VJG� EGPVGT� QH� QWT
TGUGCTEJ�� 0GZV� VQ� VJG� HCEV� VJCV� HKZGF� EQUVU� CTG� VJG� ECWUG� QH� VJG� NGXGTCIG� GHHGEV�� VJKU
EJQKEG�KU�CNUQ�KPURKTGF�D[�VJG�QDUGTXCVKQP�VJCV�VJG�KPVGTXKGYGGU�IGPGTCNN[�HGNV�VJCV�HKZGF
EQUVU� YGTG� CP� KORQTVCPV� KUUWG�� GXGP� KP� HKTOU� YJGTG� VJG[� YGTG� TGNCVKXGN[� NQY�� 6JKU
UWIIGUVU�VJCV�HKZGF�EQUVU�CTG�UQOGVJKPI�VQ�YJKEJ�OCPCIGTU�ECP� TGNCVG ��OQTG�VJCP�KU�VJG
ECUG�YKVJ�VJG�QRGTCVKPI�NGXGTCIG�CPF�VJG�EQUV�UVTWEVWTG�
9G�UVCTV�YKVJ�C�FKUEWUUKQP�QP�VJG�PCVWTG�QH�HKZGF�EQUVU��(KZGF�EQUVU�CTG�EQUVU�VJCV�FQ�PQV
XCT[� YKVJ� C� EJCPIG� KP� C� EQUV� FTKXGT� � V[RKECNN[� XQNWOG��/QTG� IGPGTCNN[�� VJG[� ECP� DG
VJQWIJV�QH�CU�EQUVU�VJCV�QPN[�EJCPIG�YJGP�OCPCIGOGPV�VCMGU�URGEKHKE�CEVKQP�VQ�FQ�UQ�
9G�FQ�PQV�FKUVKPIWKUJ�DGVYGGP�ECUJ�CPF�PQP�ECUJ�HKZGF�EQUVU��YKVJ�PQP�ECUJ�EQUVU�DGKPI
OCKPN[�FGRTGEKCVKQP�
0GZV��YG�FKUEWUU�HNGZKDKNKV[�OCPCIGOGPV��CU�C�HKTUV�UVGR�VQYCTFU� HKZGF�EQUV�OCPCIGOGPV �
$GKPI� HNGZKDNG� TGSWKTGU� RQUUKDKNKVKGU� VQ� EJQQUG�� 6JGUG� RQUUKDKNKVKGU� ECP� CNUQ� KPENWFG
EJCPIKPI� HKZGF� EQUVU� NGXGNU��*QYGXGT�� VJG� HNGZKDKNKV[� NKVGTCVWTG� UGGOU� VQ� EGPVGT� QP� VJG
DWKNV�KP�HNGZKDKNKV[�QH�RTQEGUUGU��K�G��VJG�HNGZKDKNKV[�VJCV�VJG�GZKUVKPI�EQPHKIWTCVKQP�YKVJ�KVU
EQTTGURQPFKPI� HKZGF� EQUVU� NGXGNU� RTQXKFGU�� #NVJQWIJ� UWEJ� DWKNV�KP� HNGZKDKNKV[� KU� XGT[
CVVTCEVKXG� HQT� C� HKTO�� KV� KU� PQV� YJCV� YG� CTG� NQQMKPI� HQT� YJGP� VCNMKPI� CDQWV� HKZGF� EQUV
OCPCIGOGPV��YJKEJ�HQEWUGU�QP�JQY�VQ�FGCN�YKVJ�HKZGF�EQUVU�
6Q�UVTWEVWTG�QWT�KFGCU��YG�NKUV�C�UGTKGU�QH�OCPCIGTKCN�CEVKQPU�VJCV� KPHNWGPEG�HKZGF�EQUVU�
6JKU�ECP�DG�VJTQWIJ�EJCPIKPI�VJG�GZKUVKPI�NGXGN�QH�HKZGF�EQUVU��VJTQWIJ�UWDUVKVWVKPI�HKZGF
CPF� XCTKCDNG� EQUVU� 
KP� DQVJ� YC[U��� QT� VJTQWIJ� VCMKPI� TGXGPWG� OGCUWTGU�� +PETGCUKPI
TGXGPWGU�YKVJQWV�KPETGCUKPI�HKZGF�EQUVU�OCMGU�HKZGF�EQUVU�NGUU�KORQTVCPV��CPF�CU�UWEJ�KU
CNUQ� C� YC[� VQ�OCPCIG� VJGO��9G� NQQM� CV� VJG� YC[� VJG� OCPCIGOGPV� CEVKQPU� KPHNWGPEG
KORQTVCPV� HKTO� EJCTCEVGTKUVKEU�� ECRCEKV[�� VJG� RTQFWEV� OKZ�� CPF� VJG� TGXGPWG�� 9G� RNQV
VJGO� CICKPUV� VJG� DTGCM�GXGP� RQKPV� KPUVGCF� QH� GCTPKPIU� QT� UQOG� QVJGT� RGTHQTOCPEG
KPFKECVQT��6JKU�JCU� VJG�OCLQT�CFXCPVCIG�QH�PQV�PGGFKPI�CP�GZKUVKPI�RGTHQTOCPEG� NGXGN�
YJKNG�UVKNN�RTQXKFKPI�KPUKIJV�KPVQ�VJG�KORCEV�QH�VJG�CEVKQPU�QP�VJG�QXGTCNN�TKUM�RQUKVKQP�QH
VJG�HKTO�
6JG� HKIWTGU� VJCV� TGUWNV� FQ� PQV� ECRVWTG� CNN� VJGTG� KU� VQ� HKZGF� EQUV� OCPCIGOGPV�� 6JG
FGEKUKQP�VQ�VCMG�CP[�CEVKQP�UJQWNF�DG�DCUGF�QP�C�ECRKVCN�DWFIGVKPI�FGEKUKQP��DWV� VJGTG
CTG� OQTG� KUUWGU� VJCV� EQOG� KPVQ� RNC[�� 6JGUG� TGICTF� VGEJPQNQI[�� EQPVTQN�� UWRRNKGT� CPF
DW[GT�TGNCVKQPU��CPF�UVTCVGI[��#NN�VJGUG�KUUWGU�ECP�KPHNWGPEG�VJG�KUQNCVGF�HKPCPEKCN�CPCN[UKU
VJCV�UWIIGUVU�C�EGTVCKP�CEVKQP�UJQWNF�DG�VCMGP��YJKEJ�DCUKECNN[�OGCPU�VJCV�VJG�RTQDNGOU
VJCV� ECP� TGUWNV� YKNN� NGCF� VQ� C� NQYGT� HKPCPEKCN� QWVEQOG�� +V� OC[� CNUQ� DG� RQUUKDNG� VJCV
HNGZKDKNKV[�EQPUKFGTCVKQPU�VCMG�RTGEGFGPEG�QXGT�VJG� HKPCPEKCN�GXCNWCVKQP��DWV� KP�IGPGTCN�
VJG�HNGZKDKNKV[�DGPGHKVU�ECP�DG�KPEQTRQTCVGF�KP�VJG�HKPCPEKCN� HKIWTGU��+H�YG�UVCTV� HTQO�VJG
RTGOKUG�VJCV�C�HKTO�YCPVU�VQ�DG�CU�HNGZKDNG�CU�RQUUKDNG��YG�ECP�FTCY�WR�C� VJGQT[ �QH�HKZGF
EQUV�OCPCIGOGPV��6JG�HKTO�YKNN�YCPV�VQ�DTKPI�FQYP�VJG�HKZGF�EQUVU�CU�OWEJ�CU�RQUUKDNG�
WPVKN�C�EQPUVTCKPV�MKEMU�KP��0GZV�VQ�VGEJPQNQI[��VJKU�YKNN�OQUVN[�DG�VJG�HKPCPEKCN�CURGEV�
HQT�GZCORNG�VJG�DGPGHKVU�QH�GEQPQOKGU�QH�UECNG��$WV�EQPVTQN�CPF�TGNCVKQP�KUUWGU�ECP�CNUQ
NKOKV�VJG�RQUUKDKNKVKGU�VQ�NQYGT�HKZGF�EQUVU�
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+P�C�UGEQPF�UGTKGU�QH�KPVGTXKGYU��YG�HKPF�VJCV�VCMKPI�HKZGF�EQUVU�CU�VJG�VQRKE�NGCFU�VQ�OQTG
FKUEWUUKQP�QP�VJG�EQUV�UVTWEVWTG��CU�QRRQUGF�VQ�EQUVU�KP�IGPGTCN��6JG�KUUWGU�YG�KFGPVKHKGF
CU�RNC[KPI�C� TQNG� KP� HKZGF�EQUV�OCPCIGOGPV�JGNR� KP�GZRNCKPKPI�GZKUVKPI�EQUV� UVTWEVWTGU�
6JKU�NGCFU�WU�HKPCNN[�VQ�YJGTG�YG�YCPV�VQ�DG��PQV�QPN[�WPFGTUVCPFKPI�VJG�KORQTVCPEG�QH
QRGTCVKPI�NGXGTCIG�CPF�VJG�EQUV�UVTWEVWTG��DWV�CNUQ�YJCV�KU�KORQTVCPV�KP�EJQQUKPI�C�EQUV
UVTWEVWTG��CPF�EQPUGSWGPVN[�YJCV�C�HKTO�UJQWNF�VCMG�KPVQ�CEEQWPV�YJGP�UGVVKPI�KVU�EQUV
UVTWEVWTG�
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��RSHUDWLQJ�OHYHUDJH

+P� VJKU� EJCRVGT�� YG� CPCN[\G� VJG� QRGTCVKPI� NGXGTCIG�� CU� OGCUWTGF� YKVJ� VJG� FGITGG� QH
QRGTCVKPI� NGXGTCIG� QT� FQN�� 9KVJ� QWT� TGUGCTEJ� IQCN� KP� OKPF� � WPFGTUVCPFKPI� VJG
KORQTVCPEG� QH� QRGTCVKPI� NGXGTCIG� VQ� HKTO� RGTHQTOCPEG� � YG� CTG� IQKPI� VQ� VCEMNG� VJG
HQNNQYKPI�UGVU�QH�SWGUVKQPU�
��VJG�PCVWTG�QH�QRGTCVKPI�NGXGTCIG


C� YJCV�KU�QRGTCVKPI�NGXGTCIG!�6JKU�KU�VQ�FGUETKDG�VJG�DCUKE�OGEJCPKUO�QH�QRGTCVKPI
NGXGTCIG�


D� YJCV�OGCUWTGU� QH� QRGTCVKPI� NGXGTCIG� CTG� VJGTG!�*GTG�YG� NQQM� CV� VJG� HQTOWNCU
VJCV�VJGTG�CTG�VQ�ECRVWTG�VJG�NGXGTCIG�GHHGEV�KP�HKIWTGU�


E� YJCV�FQ� VGZVDQQMU�QP� HKPCPEKCN�OCPCIGOGPV�CPF�OCPCIGOGPV�CEEQWPVKPI� UC[
CDQWV�QRGTCVKPI�NGXGTCIG!�/QTG�VJCP�UEKGPVKHKE�LQWTPCN�CTVKENGU��VGZVDQQMU�ECP�DG
GZRGEVGF� VQ� TGRTGUGPV� VJG� EWTTGPV� MPQYNGFIG� CDQWV� VJG� KORQTVCPEG� CPF� VJG
CRRNKECVKQP�QH�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�

��TGUGCTEJ�QP�QRGTCVKPI�NGXGTCIG

C� YJCV� KU� VJG� VJGQTGVKECN� KORQTVCPEG� QH� QRGTCVKPI� NGXGTCIG!�#P� QXGTXKGY� QH� VJG

TGUGCTEJ�KPVQ�QRGTCVKPI�NGXGTCIG�CU�CP�KPFGRGPFGPV�XCTKCDNG�

D� YJCV� OGVJQFU� CTG� VJGTG� VQ� OGCUWTG� VJG� FGITGG� QH� QRGTCVKPI� NGXGTCIG� HTQO

GORKTKECN� FCVC!� #U� YKNN� DGEQOG� ENGCT� HTQO� VJG� CPUYGT� VQ� SWGUVKQP� �
D��
OGCUWTKPI� VJG� FGITGG� QH� QRGTCVKPI� NGXGTCIG� RTGUGPVU� FKHHKEWNVKGU� VJCV� TGSWKTG
OQTG�QT�NGUU�UQRJKUVKECVGF�RTQEGFWTGU�


E� YJCV� OGCUWTGOGPV� OGVJQF� � KH� CP[� � CFGSWCVGN[� OGCUWTGU� VJG� FGITGG� QH
QRGTCVKPI�NGXGTCIG!�7UKPI�QWT�QYP�UGV�QH�HKPCPEKCN�UVCVGOGPVU��YG�YKNN�GXCNWCVG
VJG�OGVJQFU�HTQO�VJG�RTGXKQWU�SWGUVKQP�


F� YJCV�FQGU�VJGQT[�VGNN�WU�QP�VJG�CRRNKECVKQPU�QH�VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG!
+P�QVJGT�YQTFU��YJCV� KFGCU�CTG� VJGTG�YKVJ� TGURGEV� VQ�QRGTCVKPI� NGXGTCIG�CU� VJG
FGRGPFGPV�XCTKCDNG�

9KVJ�VJGUG�SWGUVKQPU��YG�JCXG�EQXGTGF�VJG�VJGQTGVKECN�CURGEVU�QH�QRGTCVKPI�NGXGTCIG�CU
OGCUWTGF�YKVJ�FQN�CPF�VJG�TGUGCTEJ�VJCV�JCU�DGGP�FQPG�QP�VJG�UWDLGEV�DQVJ�VJGQTGVKECNN[
CPF�GORKTKECNN[��6JGTG� KU� CPQVJGT�SWGUVKQP� VQ� DG� CPUYGTGF�QP� VJG� EQPEGRV� KVUGNH��6JKU
JCU�VQ�FQ�YKVJ�VJG�QDUGTXCVKQPU�OCFG�KP�UGEVKQP�������
RCIG�����VJG�FKUETGRCPE[�KP�VJG
CVVGPVKQP� RCKF� VQ� HKPCPEKCN� NGXGTCIG� QP� VJG� QPG� JCPF� CPF� QRGTCVKPI� NGXGTCIG� QP� VJG
QVJGT��5KPEG�VJKU�KUUWG�KU�PQV�UQ�OWEJ�TGNCVGF�VQ�VJG�FQN��DWV�TGSWKTGU�FKUEWUUKQP�CV�C�OQTG
EQPEGRVWCN�NGXGN��VJKU�YKNN�DG�FGHGTTGF�WPVKN�VJG�PGZV�EJCRVGT�

���� RSHUDWLQJ�OHYHUDJH��ZKDW�LW�LV

#U�KPFKECVGF�KP�VJG�QRGPKPI�UGEVKQP�QH�VJKU�VJGUKU��VJG�KPVGTGUV�KP�VJG�QRGTCVKPI�NGXGTCIG
QH�HKTOU�CTKUGU�HTQO�VJG�FKHHGTGPV�RCVVGTPU�QH�GCTPKPIU�FGXGNQROGPV�VJCV�ECP�DG�QDUGTXGF
KP� RTCEVKEG�� 9J[� KU� KV� VJCV� UQOG� HKTOU� TGCEV� XGT[� UVTQPIN[� VQ� C� EJCPIG� KP� TGXGPWGU�
YJGTGCU�QVJGTU�UJQY�OWEJ�UOCNNGT�HNWEVWCVKQPU!�6Q�HKPF�CP�CPUYGT�VQ�VJKU�SWGUVKQP��YG
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VCMG� C� NQQM� CV� C� DCUKE� VQQN� QH� DWUKPGUU� GEQPQOKEU�� VJG� EQUV�XQNWOG�RTQHKV� CPCN[UKU� QT
DTGCM�GXGP�CPCN[UKU��+P�VJKU�CPCN[UKU��VJG�HQNNQYKPI�RTQHKV�GSWCVKQP�KU�WUGF�

(XRS: −−= �
 
����

YKVJ : ��RTQHKV
S ��WPKV�UCNGU
R ��RTKEG
X ��XCTKCDNG�EQUV�RGT�WPKV
( ��HKZGF�EQUVU

6JG�QPN[� TGCN �XCTKCDNG�KP�VJKU�OQFGN�KU�S��VJG�WPKV�UCNGU��#NN�QVJGT�XCTKCDNGU�CTG��KP�HCEV�
RCTCOGVGTU��VJG[�CTG�HKZGF��6JG�GSWCVKQP�CNNQYU�WU�VQ�EQORWVG�VJG�DTGCM�GXGP�RQKPV��VJG
NGXGN�QH�UCNGU�CV�YJKEJ�VJGTG�KU�PGKVJGT�C�RTQHKV�PQT�C�NQUU��+V�CNUQ�VGNNU�WU�UQOGVJKPI�CDQWV
VJG�UGPUKVKXKV[�QH�VJG�RTQHKV�VQ�C�EJCPIG�KP�UCNGU��/QUV�QH�CNN�YKVJ�TGURGEV�VQ�VJG�EWTTGPV
TGUGCTEJ�� KV� UJQYU� YJCV� FGVGTOKPGU� VJCV� UGPUKVKXKV[�� VJG� EQPVTKDWVKQP� OCTIKP�� R� � X�
&GRGPFKPI�QP�VJG�EQPVTKDWVKQP�OCTIKP��VJG�RTQHKV�YKNN�EJCPIG�OQTG�QT�NGUU�YKVJ�C�EJCPIG
KP�UCNGU��%QPUKFGT�VJG�HQNNQYKPI�VYQ�RTQLGEVU�

HKIWTG�����VYQ�RTQLGEVU��VJG�UCOG�TGXGPWGU�NKPG��FKHHGTGPV�RTQHKV�NKPGU��VJG�DCUKE�OGEJCPKUO�QH�QRGTCVKPI

NGXGTCIG�

2TQLGEV�C�CPF�RTQLGEV�D�ECP�DG�VJQWIJV�QH�CU�VYQ�FKHHGTGPV�OGVJQFU�VQ�OCPWHCEVWTG�VJG
UCOG�RTQFWEV��6JGKT�DTGCM�GXGP�ITCRJU�UJQY�VJG�UCOG�TGXGPWGU�NKPG��6JG�EQORQUKVKQP
QH�VQVCN�EQUVU�FKHHGTU��JQYGXGT��2TQLGEV�C�JCU�NQY�HKZGF�EQUVU��DWV�JKIJ�XCTKCDNG�EQUVU��6JKU
OGCPU�VJCV�VJG�DTGCM�GXGP�RQKPV�KU�TGCEJGF�CV�C�TGNCVKXGN[�NQY�UCNGU�NGXGN��#NUQ��DGECWUG
QH� VJG� NQY�EQPVTKDWVKQP�OCTIKP�� RTQHKV� ITQYU�OQFGUVN[�YKVJ� CP� KPETGCUG� KP� UCNGU�� +H�YG
NQQM�CV�RTQLGEV�D��YG�UGG�JKIJ�HKZGF�EQUVU�CPF�NQY�XCTKCDNG�EQUVU��6JG�KORNKECVKQP�HQT�VJG
RTQHKV�NKPG�KU�QDXKQWU��KV�JCU�C�OWEJ�UVGGRGT�KPENKPG�VJCP�VJCV�QH�RTQLGEV�C��5Q�YG�UGG�VJCV
VYQ� RTQLGEVU� YKVJ� CP� KFGPVKECN� UCNGU� RCVVGTP� DGJCXG� FKHHGTGPVN[� KP� VJGKT� RTQHKV
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FGXGNQROGPV��6JG�ECWUG�KU�VJG�FKHHGTGPEG�KP�VJG�EQUV�UVTWEVWTG�QH�VJGKT�QRGTCVKQPU��JGPEG
VJG�PCOG�QRGTCVKPI�NGXGTCIG��

9JGP� NQQMKPI� HQT� C� FGHKPKVKQP� QH� QRGTCVKPI� NGXGTCIG� KP� VJG� NKVGTCVWTG��YG� EQOG� CETQUU
VYQ�MKPFU�QH�FGHKPKVKQPU�
QT�OQTG�QHVGP�FGUETKRVKQPU��QH�QRGTCVKPI�NGXGTCIG�

��� EQUV� QTKGPVGF�� QRGTCVKPI� NGXGTCIG� KU� FGHKPGF� KP� VGTOU� QH� HKZGF� CPF� XCTKCDNG� EQUVU�

$TKIJCO� CPF� )CRGPUMK� 
������ R������� FGHKPG� KV� CU� VJG� GZVGPV� VQ� YJKEJ� EQUVU� CTG
HKZGF ��'OGT[�CPF�(KPPGTV[�
������R�������CU� VJG�TGNCVKXG�OKZ�QH�HKZGF�XGTUWU�XCTKCDNG
EQUVU� KP�VJG�RTQEGUU�WUGF�VQ�RTQFWEG�C�RTQFWEV�QT� UGTXKEG �� CPF�$TGCNG[�CPF�/[GTU

������R�������CU� VJG�EQOOKVOGPV�VQ�HKZGF�RTQFWEVKQP�EJCTIGU �


��� TGUWNV�QTKGPVGF��QRGTCVKPI� NGXGTCIG� KU�FGHKPGF�CU� VJG� UGPUKVKXKV[�QH� GCTPKPIU� 
GDKV�� VQ
HNWEVWCVKQPU�KP�UCNGU��6JKU�KU�CP�GNCUVKEKV[��C�EQOOQP�OGCUWTG�KP�GEQPQOKEU��0GXGW

������GZRNKEKVN[�GSWCVGU�NGXGTCIG�YKVJ�GNCUVKEKV[��CPF�JG�FGHKPGU�QRGTCVKPI�NGXGTCIG
CU� VJG� TGUWNVKPI� RGTEGPVCIG� EJCPIG� KP� GDKV� FKXKFGF� D[� VJG� RGTEGPVCIG� EJCPIG� KP
QWVRWV � 
R������� 1 $TKGP� CPF� 8CPFGTJGKFGP� 
������ R������ UVCVG� VJCV� =QRGTCVKPI?
NGXGTCIG� IGPGTCNN[� TGHGTU� VQ� VJG� UKPING�RGTKQF� OCIPKHKECVKQP� QH� VJG� WPEGTVCKPV[� QH
QRGTCVKPI�KPEQOG�TGNCVKXG�VQ�VJG�WPEGTVCKPV[�QH�UCNGU �

6JGUG�CRRTQCEJGU�CTG�VYQ�UKFGU�QH�VJG�UCOG�EQKP��VJG�HKTUV�KU�TGNCVGF�VQ�VJG�ECWUG�QH�VJG
NGXGTCIG� GHHGEV�� VJG� UGEQPF� VQ� KVU� TGUWNV�� 'SWKXCNGPVN[�� VJG� HKTUV� TGHGTU� VQ� VJG� HKZGF� CPF
XCTKCDNG� EQUV� NKPGU� KP� HKIWTG� ����� VJG� UGEQPF� VQ� VJG� RTQHKV� NKPGU�� #U� VJG� VGPVCVKXG
FGUETKRVKQP� QH� 1 $TKGP� CPF� 8CPFGTJGKFGP� UJQYU�� VJGTG� UGGOU� VQ� DG� PQ� IGPGTCNN[
CEEGRVGF�FGHKPKVKQP�QH�QRGTCVKPI�NGXGTCIG��9G�YKNN�TGVWTP�VQ�VJG�FGHKPKVKQP�KUUWG�NCVGT�KP
VJKU�EJCRVGT��(QT�VJG�OQOGPV��KV�KU�GPQWIJ�VQ�TGEQIPK\G�
���VJCV�QRGTCVKPI�NGXGTCIG�JCU
CP�KORCEV�QP�VJG�UGPUKVKXKV[�QH�GDKV�VQ�HNWEVWCVKQPU�KP�UCNGU��CPF�
���VJCV�KV�JCU�UQOGVJKPI
VQ�FQ�YKVJ�VJG�EQORQUKVKQP�QH�EQUVU�

���� RSHUDWLQJ�OHYHUDJH�IRUPXODV

6JG�QRGTCVKPI�NGXGTCIG�EQPEGRV�KU�GUUGPVKCNN[�F[PCOKE��VJKU�KU�UJQYP�D[�VJG�HCEV�VJCV�VYQ
ITCRJU� CTG� PGGFGF� VQ� KNNWUVTCVG� KV�� 6JGTGHQTG�� ECRVWTKPI� VJG� QRGTCVKPI� NGXGTCIG� KP� C
HQTOWNC�UGGOU�VQ�FGOCPF�CP�GNCUVKEKV[��*QYGXGT��VJG�NKVGTCVWTG�CNUQ�MPQYU�C�OGCUWTG�HQT
VJG�QRGTCVKPI�NGXGTCIG�VJCV�KU�UVCVKE��K�G��KP�YJKEJ�XCTKCDNGU�CTG�WUGF�VJCV�CTG�OGCUWTGF�CV
QPG�RQKPV�KP�VKOG�KPUVGCF�QH�QXGT�C�RGTKQF��6JG�VYQ�CRRTQCEJGU�TGHNGEV�VJG�VYQ�MKPFU�QH
FGUETKRVKQPU�QH�QRGTCVKPI�NGXGTCIG�RTGUGPVGF�KP�VJG�RTGXKQWU�UGEVKQP�

������ HODVWLFLW\�IRUPXODV

6JG�F[PCOKE�HQTOWNC�HQT�VJG�QRGTCVKPI�NGXGTCIG�KU�VJG�GNCUVKEKV[�QH�GCTPKPIU�VQ�UCNGU��6JKU
OGCUWTG�YCU�KPVTQFWEGF�KP�UGEVKQP������CPF�FWDDGF� FGITGG�QH�QRGTCVKPI�NGXGTCIG ��QT�FQN

UGG�G�I��0GXGW��������R����HH��
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�������������������������������������������������
�� CEEQTFKPI� VQ� $TKIJCO� CPF� )CRGPUMK� 
������ R�������� VJG� QRGTCVKPI� NGXGTCIG� EQPEGRV� YCU� QTKIKPCNN[
FGXGNQRGF�URGEHKECNN[�HQT�WUG�KP�ECRKVCN�DWFIGVKPI��UQ�HQT�RGTHQTOKPI�EQORCTKUQPU�CU�UJQYP�KP�HKIWTG�����
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6JG� GNCUVKEKV[� UKORN[� UC[U� VJCV� C� EGTVCKP� RGTEGPVCIG� EJCPIG� KP� UCNGU� TGUWNVU� KP� C
RGTEGPVCIG�EJCPIG�KP�GDKV�VJCV�KU�OCIPKHKGF�D[�VJG�XCNWG�QH�FQN��+H�C�HKTO�JCU�C�FQN�QH����C
����ITQYVJ�KP�UCNGU�YKNN�TGUWNV�KP�C�����ITQYVJ�KP�GDKV��1H�EQWTUG��C�����FGENKPG�KP�UCNGU
YKNN�TGUWNV�KP�C�����FGENKPG�KP�GDKV��5KPEG�YG�CTG�KPVGTGUVGF�KP�GHHGEVU�TGUWNVKPI�HTQO�VJG
EQUV�UVTWEVWTG�QH�VJG�QRGTCVKQPU��YG�WUG�VJG�GCTPKPIU�DGHQTG�KPVGTGUV�CPF�VCZGU�
GDKV�� KP
VJG�PWOGTCVQT�
$GECWUG�YG�YKNN� HTGSWGPVN[� TGVWTP� VQ� VJG� UKOKNCTKVKGU� CPF�FKHHGTGPEGU� DGVYGGP� HKPCPEKCN
NGXGTCIG� CPF� QRGTCVKPI� NGXGTCIG�� KV� KU� WUGHWN� VQ� HQTOWNCVG� VJG� KPHNWGPEG� QH� HKPCPEKCN
NGXGTCIG� CPCNQIQWUN[� VQ� VJG� FGITGG� QH� QRGTCVKPI� NGXGTCIG��9JGTGCU� HKPCPEKCN� NGXGTCIG
TGHGTU�VQ�UQOG�TCVKQ�QH�FGDV�VQ�GSWKV[��VJG�FGITGG�QH�HKPCPEKCN�NGXGTCIG�QT�FHN�OGCUWTGU�VJG
UGPUKVKXKV[�QH�PGV�KPEQOG��CHVGT�KPVGTGUVU�CPF�VCZGU��VQ�EJCPIGU�KP�GDKV�

GDKV
PGV
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6JG�VYQ�NGXGTCIG�GHHGEVU�ECP�DG�EQODKPGF�VQ�EQXGT�VJG�QXGTCNN�GNCUVKEKV[�QH�PGV�KPEQOG�VQ
UCNGU��6JKU� FGITGG�QH�EQODKPGF�NGXGTCIG �QT�FEN�KU�KPFGGF�VJG�RTQFWEV�QH�FQN�CPF�FHN�
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#NVJQWIJ� VJG�FQN�HQTOWNC� KU� TGNCVKXGN[�YGNN�MPQYP�� VJG�QVJGT� VYQ�GNCUVKEKVKGU�CTG� TCTGN[
WUGF�� (KPCPEKCN� NGXGTCIG� KU� OWEJ� DGVVGT� MPQYP� CU� VJG� FGDV�VQ�GSWKV[� TCVKQ�� CPF� VJG
EQODKPGF�NGXGTCIG�GHHGEV�JCU�PQ�RQRWNCT�GSWKXCNGPV�

������ YDULDEOH�IRUPXODV

#NVJQWIJ�VJG�GNCUVKEKV[� HQTOWNCU� UWEEGGF� KP�ECRVWTKPI� VJG� NGXGTCIG� GHHGEVU�� VJG[�FQ�PQV
EQPXG[�OWEJ�KPHQTOCVKQP�QP�VJG�ECWUGU�QH�VJG�NGXGTCIG��6JKU�KU�FWG�VQ�VJGKT�CIITGICVKQP
NGXGN��6JG�IGPGTCN�PWODGTU�WUGF�
UCNGU��GDKV��PGV�GCTPKPIU��OCMG�VJGO�GCU[�VQ�ECNEWNCVG�
DWV� FQ� PQV� VGNN� WU� YJGTG� VJG� NGXGTCIG� EQOGU� HTQO�� (WTVJGTOQTG�� VJG[� FQ� PQV� CNNQY� C
ECNEWNCVKQP�QH�VJG�NGXGTCIG�CV�C�URGEKHKE�RQKPV�KP�VKOG��*QYGXGT��KV�KU�RQUUKDNG�VQ�TGYTKVG
VJG�GNCUVKEKV[�HQTOWNCU�UQ�VJCV�VJG�NGXGTCIG�GHHGEVU�ECP�DG�ECNEWNCVGF�KP�C�UVCVKE�UKVWCVKQP�
6Q�FQ�VJKU��YG�UVCTV�YKVJ�VYQ�UKORNG�GSWCVKQPU�HQT�GDKV�CPF�HQT�UCNGU�

RS4
(XRS:

=
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6JG�U[ODQNU�CTG�VJG�UCOG�CU�KP�HQTOWNC�
������VJG�RTQHKV�GSWCVKQP�HTQO�VJG�DTGCM�GXGP
CPCN[UKU��0GZV�VQ�VJG�GSWCVKQP�HQT�:��VJG�GDKV��YG�JCXG�C�UKORNG�GSWCVKQP�HQT�FQNNCT�UCNGU
QT� TGXGPWGU�4�� +H�YG� CRRN[� VJG�CUUWORVKQPU� HTQO�VJG� UVCPFCTF�%82�UGVVKPI� 
QPN[�S� ECP
XCT[��CNN�QVJGT�XCTKCDNGU�CTG�JGNF�EQPUVCPV��LWUV�QPG�RTQFWEV�QT�C�EQPUVCPV�RTQFWEV�OKZ��
YG�ECP�OCMG�VJG�HQNNQYKPI�FGTKXCVKQP�
YJGTG�SK�KU�WPKV�UCNGU�KP�[GCT�K��
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7PFGT� VJG� CUUWORVKQPU� QH� VJG� DTGCM�GXGP� CPCN[UKU�� VJG� FQN� QH� C� DWUKPGUU� GPVKV[� CV� CP[
RQKPV�KP�VKOG�ECP�DG�YTKVVGP�CU�C�HWPEVKQP�QH�R��X��CPF�(��CPF�QH�VJG�WPKV�UCNGU�S�CV�VJCV
RQKPV� KP� VKOG���9JCV� KU�OQTG�� JQYGXGT�� VJKU� HQTOWNC� UJQYU�YJGTG� VJG� NGXGTCIG� GHHGEV
EQOGU�HTQO��VJG�GZKUVGPEG�QH� HKZGF�EQUVU��(QT� KH�(�YGTG�\GTQ��FQN�YQWNF�DG����CPF�VJGTG
YQWNF�DG�PQ�OCIPKHKECVKQP�QH�VJG�UCNGU�HNWEVWCVKQP�KP�VJG�EJCPIG�KP�GCTPKPIU�
,WUV�CU�YKVJ�FQN��YG�ECP�FGTKXG�C�HQTOWNC�HQT�FHN�VJCV�UJQYU�YJGTG�VJG�HKPCPEKCN�NGXGTCIG
GHHGEV�EQOGU�HTQO��(KTUV��YG�PGGF�CP�GSWCVKQP�HQT�VJG�PGV�RTQHKV�

2+:; −−−= ��
�
 τ

YKVJ : ��GDKV
; ��PGV�KPEQOG
τ ��VCZ�TCVG
+ ��KPVGTGUV
2 ��RTGHGTTGF�FKXKFGPFU

#ICKP��YG�CUUWOG�VJCV�CNN�XCTKCDNGU�CTG�CEVWCNN[�EQPUVCPV�RCTCOGVGTU�GZEGRV�HQT�GDKV�
CU�C
TGUWNV�QH�VJG�EJCPIGU�KP�S���9KVJ�VJKU�CUUWORVKQP��CPF�YKVJ�;K�VJG�GDKV�HQT�[GCT�K��YG�IGV�

�������������������������������������������������
��KV�KU�OQTG�EQTTGEV�VQ�VCNM�CDQWV�VJG�FQN�HQT�QPG�RGTKQF�KP�VKOG��G�I��C�OQPVJ�QT�C�[GCT��UKPEG�YG�UVKNN�PGGF�C
UCNGU� NGXGN��*QYGXGT�� VJG�FKHHGTGPEG�YKVJ� VJG�GNCUVKEKV[�HQTOWNC� TGOCKPU��YG�QPN[�PGGF� KPHQTOCVKQP�HTQO
QPG�RGTKQF��CU�QRRQUGF�VQ�VYQ�
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7PFGT� VJG� CUUWORVKQP� VJCV� KPVGTGUV� EJCTIGU�� RTGHGTTGF� FKXKFGPFU�� CPF� VJG� VCZ� TCVG� CTG
EQPUVCPV��KV�ECP�DG�UJQYP�VJCV�VJG�HKPCPEKCN�NGXGTCIG�GHHGEV�QTKIKPCVGU�HTQO�VJG�RTGUGPEG
QH� KPVGTGUV�EJCTIGU�CPF�RTGHGTTGF�FKXKFGPFU�� VJG� HKZGF� HKPCPEKCN� EQUVU��6JG�GZGTEKUG�ECP
CNUQ�DG�WPFGTVCMGP�HQT�VJG�FEN��YJKEJ�TGUWNVU�KP

τ−
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−
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#ICKP�YG�UGG�VJCV�NGXGTCIG�KU�ECWUGF�D[�VJG�RTGUGPEG�QH�HKZGF�EJCTIGU��+H�PQ�HKZGF�EJCTIGU
YGTG� RTGUGPV�� VJG� FEN� YQWNF� DG� ��� CPF� VJG� PGV� KPEQOG� YQWNF� XCT[� FKTGEVN[� YKVJ� VJG
XCTKCVKQPU�KP�UCNGU�
+V� KU� CNUQ� RQUUKDNG� VQ� FGTKXG� VJG� HQTOWNCU� KP� C� OQTG� HQTOCN� YC[�� DCUGF� QP� VJG
OCVJGOCVKECN�FGHKPKVKQP�QH�CP�GNCUVKEKV[��6JG�GNCUVKEKV[�QH�C�YKVJ�TGURGEV�VQ�D�RTGUWRRQUGU
C�EGTVCKP�TGNCVKQPUJKR�DGVYGGP�C�CPF�D��C�ECP�DG�HQTOWNCVGF�CU�C�HWPEVKQP�QH�D��QT�C��
H
D���6JG�GNCUVKEKV[�KU�FGHKPGF�CU�HQNNQYU�
9GUVGTOCPP��������R������
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+P�VJG�ECUG�QH�FQN��YG�XKGY�GDKV�CU�C�HWPEVKQP�QH�TGXGPWGU��H
4���6JGP�YG�ECP�GZRTGUU�H
4�
CU

(4O4H
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YKVJ�OF� VJG�EQPVTKDWVKQP�OCTIKP�RGT�FQNNCT� UCNGU���� �X�R��5WDUVKVWVKPI� KP� VJG�GNCUVKEKV[
FGHKPKVKQP�HTQO�GSWCVKQP�
������YG�IGV�



��

(XRS
XRS

(RS
R
X

RS
R
X

(4O
4

O

4H
4

4
4H

FQN

F

F

−−
−=

−−

−
=

−
⋅=

⋅

�

�


��


��


�
F
�
F

��


����

6JKU�TGUWNV�KU�VJG�UCOG�CU�VJCV�QH�VJG� UKORNG �FGTKXCVKQP��GSWCVKQP�
������+V�ECP�DG�UJQYP
VJCV� VJG� HQTOCN� FGTKXCVKQPU� QH� FHN� CPF� FEN� RTQFWEG� VJG� UCOG� TGUWNV� CU� VJGKT� UKORNG
FGTKXCVKQPU�

������ DVVXPSWLRQV

6JG�XCTKCDNG� HQTOWNCU�UJQY�ENGCTN[�YJCV�ECWUGU� NGXGTCIG��PCOGN[� HKZGF�EQUVU�CPF� HKZGF
EJCTIGU�� 6JG� FGTKXCVKQP� QH� VJG� HQTOWNCU� KU� QPN[� RQUUKDNG�� JQYGXGT�� WPFGT� VJG� UVTKEV
CUUWORVKQPU�QH�VJG�%82�CPCN[UKU��5KPEG�VJGUG�CUUWORVKQPU�NKOKV�VJG�RTCEVKECN�CRRNKECDKNKV[
QH� VJG� HQTOWNCU�� YG� YKNN� GZCOKPG� VJGO� KP� VJKU� UGEVKQP�� 5QOG� CWVJQTU� TGICTF� VJGO� CU
WPKPVGTGUVKPI�� NKMG� /CIGG� 
������ R������� YJQ� UVCVGU�� 7PFGTN[KPI� VJKU� OQFGN� CTG� C
PWODGT�QH�CUUWORVKQPU�CPF�UKORNKHKECVKQPU� �VQQ�QDXKQWU�VQ�NKUV�JGTG� �6JG�CUUWORVKQPU
NKUVGF�D[�QVJGT�CWVJQTU�CTG�RNGPVKHWN�
4C[DWTP�
������RTQFWEGU�C�VQVCN�QH������DWV�VJG[�CNN
FGTKXG�HTQO�VYQ�DCUKE�QPGU�

���QPG�XCTKCDNG��%82�CPCN[UKU�JCU�QPN[�QPG�XCTKCDNG��VJG�WPKV�UCNGU��6JKU�CEEQWPVU�HQT�VJG

RQRWNCTKV[�QH�VJG�OQFGN��C�ITCRJKE�TGRTGUGPVCVKQP�RTQFWEGU�C�UKORNG�UVTCKIJV�NKPG��+P
OCPCIGOGPV�CEEQWPVKPI��VJKU�KU�FGPQVGF�CU�VJG�TGNGXCPV�TCPIG��VJG�TCPIG�KP�YJKEJ
YG�ECP�TGCUQPCDN[�CUUWOG�VJCV�VJG�EQUVU�YKNN�KPFGGF�EQPVKPWG�VQ�DGJCXG�VJG�UCOG��+V
KU�GCU[�VQ�UGG�VJCV�VJKU�EQPEGRV�KU�FKTGEVN[�CRRNKECDNG�VQ�VJG�FQN�CPF�FHN�HQTOWNCU��UKPEG
VJGKT�FGTKXCVKQP�
UGG�GSWCVKQPU�
�����CPF�
������KU�DCUGF�QP�KV��1PG�JCU�VQ�SWGUVKQP
JQY�TGCNKUVKE�KV�KU�VQ�CUUWOG�RTKEG�VQ�DG�EQPUVCPV�QXGT�C�PWODGT�QH�[GCTU��QT�XCTKCDNG
CPF�HKZGF�EQUVU�PQV�VQ�EJCPIG��


��� NKOKVCVKQPU� KP�CRRNKECDKNKV[�� VJG�CPCN[UKU� KU�QPN[�CRRNKECDNG� KP�EGTVCKP�EKTEWOUVCPEGU�
6JKU�HQNNQYU�FKTGEVN[�HTQO�VJG�HKTUV�CUUWORVKQP��DWV�KV�KU�KORQTVCPV�VQ�GORJCUK\G�VJG
EQPUGSWGPEGU�� 6JG� HKTUV� EQPUGSWGPEG� KU� VJCV� QPN[� QPG� RTQFWEV� 
QT� RTQFWEVKQP
RTQEGUU��ECP�DG�CPCN[\GF��6JKU�OGCPU�VJCV�CRRNKECVKQP�CV�HKTO�NGXGN�KU�QPN[�RQUUKDNG�KP
VJG� ECUG� QH� C� UKPING�RTQFWEV� EQORCP[�� QT� YJGP� VJGTG� KU� C� EQPUVCPV� RTQFWEV� OKZ�
0GZV�� VJGTG� KU�PQ�TQQO�HQT�PGY� KPXGUVOGPVU��EJCPIGU� KP�VJG�QRGTCVKQPCN� UVTWEVWTG�
GZRCPUKQPU��RTQEGUU�KORTQXGOGPVU�GVE��6JG�UKVWCVKQP�KU�VQVCNN[�UVCVKE��(KPCNN[��KV�JCU
VQ�DG�RQUUKDNG�VQ�FKXKFG�EQUVU�KPVQ�XCTKCDNG�CPF�HKZGF�EQUVU�

�������������������������������������������������
�� UGG�8KEMGTU� 
������ HQT� CP� KPVGTGUVKPI� TGEQPEKNKCVKQP� QH� VJG� TGNGXCPV� TCPIG� EQPEGRV� CPF� VJG� GEQPQOKE
CRRTQCEJ�VQ�HKTOU�KPENWFKPI�FKOKPKUJKPI�TGVWTPU�CPF�GEQPQOKGU�QH�UECNG�



��

6JGTG�JCXG�DGGP�CVVGORVU�VQ�GZRCPF�VJG�FQOCKP�KP�YJKEJ�%82�CPCN[UKU�KU�CRRNKECDNG���+V
KU� RQUUKDNG� VQ� KPEQTRQTCVG� EGTVCKP� HNGZKDKNKV[� KUUWGU� UWEJ� CU� UGVWR� EQUVU�� CPF� MGGR� VJG
CPCN[UKU� UKORNG� 
0GYOCP� CPF� *CPPC�� ������� *QYGXGT�� VJG� KPVTQFWEVKQP� QH� OWNVKRNG
RTQFWEVU�CPF� UVQEJCUVKE�XCTKCDNGU�OC[� NGCF� VQ�OQFGNU� VJCV�CTG�OQTG� TGCNKUVKE�� DWV� VJG[
TGUWNV� KP�WPOCPCIGCDNG�GSWCVKQPU�VJCV� NQUG�VJG�CVVTCEVKXG� UKORNKEKV[�QH� VJG� VTCFKVKQPCN
OQFGN�
UGG�G�I��/KNNGT�CPF�/QTTKU��������CPF�%JWPI��������
#NN�CFLWUVOGPVU�VJCV�XKQNCVG�VJG�HKTUV�CUUWORVKQP�OGPVKQPGF�CDQXG�OCMG�VJG�FGTKXCVKQP
QH�VJG�FQN�CPF�FHN�HQTOWNCU�KORQUUKDNG��6JKU�KPFKECVGU�VJCV�VJGKT�CRRNKECDKNKV[�KU�TGUVTKEVGF
VQ�VJGQT[��#�HKTO�KU�PQV�UVCVKE��CPF�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�URGEKHKECNN[�KU�F[PCOKE
D[�PCVWTG��0GXGTVJGNGUU��VJG�HQTOWNCU�CTG�XGT[�WUGHWN�KP�WPFGTUVCPFKPI�VJG�KORQTVCPEG�QH
NGXGTCIG�GHHGEVU�CPF�HKZGF�EJCTIGU�KP�IGPGTCN��6JGTGHQTG��YG�YKNN�RC[�UQOG�OQTG�CVVGPVKQP
VQ�DGJCXKQT�QH�VJG�FQN�HQTOWNC�

������ DOJHEUD�RI�GRO

6JG� FQN� HQTOWNC� CU� FGTKXGF� KP� UGEVKQP� ������ 
RCIG� ���� ECP� DG� GZCOKPGF� WPFGT� VJG
CUUWORVKQP�VJCV�KV�KU�C�HWPEVKQP�QH�S��6Q�UGG�JQY�KV�DGJCXGU��YG�PQVG�VJCV�KV�KU�C�XCTKCPV
QH�VJG�YGNN�MPQYP�HWPEVKQP
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�
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6JKU� ECP� DG� UJQYP� D[� TGYTKVKPI� VJG� HQTOWNC� CU� HQNNQYU� 
1 $TKGP� CPF� 8CPFGTJGKFGP�
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6JG�HWPEVKQP���Z�JCU�C�JQTK\QPVCN�CPF�C�XGTVKECN�CU[ORVQVG��6JG�JQTK\QPVCN�CU[ORVQVG�QH
FQN� KU� CV� FQN��� ��� YJGP� S� CRRTQCEJGU� RNWU� QT� OKPWU� KPHKPKV[�� VJG� VGTO� EQPVCKPKPI� S
CRRTQCEJGU�\GTQ��+H�YG�NGV�VJG�FQOCKP�QH�S�UVCTV�CV�\GTQ��VJG�UVCTVKPI�XCNWG�QH�FQN�KU�\GTQ�
6JG� XGTVKECN� CU[ORVQVG� CTKUGU� YJGP� VJG� FGPQOKPCVQT� KP� HQTOWNC� 
����� KU� \GTQ�� 6JKU
JCRRGPU�CV�S���(�
R� �X���CPF�VJKU�KU�QH�EQWTUG�VJG�DTGCM�GXGP�RQKPV��#TQWPF�VJG�DTGCM�
GXGP�RQKPV� VJG�XCNWG�QH�FQN� LWORU� HTQO�C� NCTIG�PGICVKXG� VQ� C� NCTIG� RQUKVKXG� XCNWG� 
UGG
HKIWTG�������0QVG�VJCV�VJG�NKPG�HQT�FQN�UVCTVU�CV�FQN������DGECWUG�PGICVKXG�UCNGU�CTG�DG[QPF
VJG� FQOCKP�� UJQWNF� YG� CNNQY� PGICVKXG� UCNGU�� VJG� NKPG� YQWNF� CRRTQCEJ� VJG� JQTK\QPVCN
CU[ORVQVG�CV�FQN�����

�������������������������������������������������
��UGG�5EJYGKV\GT��6TQUUOCP��CPF�.CYUQP�
������HQT�CP�GZVGPUKXG�QXGTXKGY�QH�XCTKCPVU�CPF�GZVGPUKQPU�
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UCNGU�S

FQN
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HKIWTG�����FQN�XGTUWU�WPKV�UCNGU��S��6JG�FQVVGF�NKPGU�CTG�VJG�CU[ORVQVGU�CV�FQN������CPF�CV�VJG�DTGCM�GXGP

RQKPV�(�
R� �X��

6JG�FQN�QH�C� UVCVKE�RTQLGEV�RTQEGUU�� VJCV� KU�C�RTQLGEV�YJQUG� HKZGF�CPF�XCTKCDNG�EQUVU�CTG
EQPUVCPV��KU�PGICVKXG�YJGP�KV�KU�DGNQY�VJG�DTGCM�GXGP�RQKPV�
YJGP�KV� KU�OCMKPI�C�NQUU��
CPF�ITGCVGT�VJCP���YJGP�KV�KU�OCMKPI�RTQHKV��%CTG�UJQWNF�DG�VCMGP��JQYGXGT��VQ�KPVGTRTGV
VJG�ITCRJ�EQTTGEVN[��+V�KU�FKHHGTGPV�HQT�FKHHGTGPV�QRGTCVKQPCN�UVTWEVWTGU��YJKEJ�OGCPU�VJCV
GXGT[�RTQLGEV�JCU�KVU�QYP�ITCRJ��9KVJKP�VJKU�ITCRJ�YG�UGG�VJCV�GXGT[�NGXGN�QH�S��UQ�GXGT[
UCNGU� NGXGN�� JCU� KVU� QYP� FQN��6JKU� OGCPU� VJCV� VJG� FQN� KU� PQV� C� WPKSWG� EJCTCEVGTKUVKE� QH� C
DWUKPGUU�GPVKV[��#V�VJG�OQUV��KV�ECP�DG�KPVGTRTGVGF�CU�CP�KPFKECVKQP�QH�JQY�HCT�VJG�RTQLGEV
KU�HTQO�KVU�DTGCM�GXGP�RQKPV��6Q�UGG�VJKU��PQVG�VJCV�C�JKIJ�FQN�ECP�TGUWNV�PQV�QPN[�HTQO�C
NCTIG�(��UQ�JKIJ�HKZGF�EQUVU��DWV�CNUQ�HTQO�C�NQY�EQPVTKDWVKQP�OCTIKP�CPF�VJWU�C�NQY�RTQHKV
NGXGN��6JKU�ECP�CNUQ�DG�UJQYP�D[�TGYTKVKPI�
�����VJTQWIJ�OCMKPI�WUG�QH�VJG�DTGCM�GXGP
HQTOWNC�SDG���(�
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+H�YG�RTQFWEG�C�ITCRJ�QH�FQN� XGTUWU�S�SDG�� UQ� XGTUWU� VJG� FKUVCPEG � HTQO� VJG�DTGCM�GXGP
RQKPV�� YG� IGV� C� UVCPFCTF� FQN� ITCRJ�� CRRNKECDNG� VQ� CNN� EQUV� UVTWEVWTGU� 
8CP�*QTPG� CPF
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9CEJQYKE\��������R��������+H�CP[�HKTO�QRGTCVGU�ENQUG�VQ�KVU�DTGCM�GXGP�RQKPV��VJG�FQN�YKNN
DG�JKIJ��CPF�KV�YKNN�CRRTQCEJ���CU�VJG�HKTO�DGEQOGU�KPETGCUKPIN[�RTQHKVCDNG�

������ PRUH�RQ�GRO�DQG�LWV�YDULDEOHV

&GTKXKPI�VJG�XCTKCDNG�HQTOWNC�
�����HQT�FQN�TGSWKTGU�UQOG�UVTQPI�CUUWORVKQPU��#U�PQVGF�
CNN� XCTKCDNGU� KP� VJG� GSWCVKQP� CTG� CUUWOGF� EQPUVCPV�� *QYGXGT�� YG� YQWNF� NKMG� VQ� UC[
UQOGVJKPI�OQTG�CDQWV�VJG�KPHNWGPEGU�QH�HKZGF�CPF�XCTKCDNG�EQUVU��CPF�QH�RTKEG�NGXGNU��+P
VJG� RTGXKQWU� UGEVKQP�� YG� UCY� VJCV� VJG� KPVGTRTGVCVKQP� QH� FQN�XCNWGU� KU� TGUVTKEVGF� VQ� QPG
EQORQUKVKQP�QH�EQUVU��UQ�QPG�EQUV�UVTWEVWTG��6JG�FQN�KU�PQV�C�WPKSWG�EJCTCEVGTKUVKE�HQT�VJKU
EQUV�UVTWEVWTG��DWV�XCTKGU�YKVJ�VJG�UCNGU�NGXGN��9JCV�ECP�YG�UC[�CDQWV�VJG�TGCEVKQP�QH�FQN
VQ� EJCPIGU� KP� VJG�QVJGT� XCTKCDNGU!�#V� HKTUV�� QPG� EQWNF�DG� KPENKPGF� VQ� UC[� VJCV� KV� KU� PQV
RQUUKDNG�VQ�UC[�CP[VJKPI�CDQWV�VJKU�DGECWUG�QH�VJG�CUUWORVKQPU�DGJKPF�VJG�FQN�FGTKXCVKQP�
*QYGXGT�� UKPEG� YG� CTG� FGCNKPI� YKVJ� C� PQTOCN � HWPEVKQP� QH� UGXGTCN� XCTKCDNGU�� VJGTG� KU
PQVJKPI�VJCV�MGGRU�WU�HTQO�GXCNWCVKPI�VJG�FGTKXCVKXGU�QH�FQN�YKVJ�TGURGEV�VQ�R��X��CPF�(�
#NN�YG�PGGF�VQ�FQ�KU�VQ�DG�XGT[�ENGCT�KP�QWT�KPVGTRTGVCVKQP�QH�VJG�TGUWNVU��YG�CTG�CPCN[\KPI
VJG� KORNKECVKQPU� QH� EJCPIKPI� QPG� QH� VJG� EQPUVCPV� XCTKCDNGU�� UQ� EJCPIKPI� VJG� UVCTVKPI
RQKPV�VQ�ECNEWNCVG�FQN�CV�VJG�UCOG�NGXGNU�QH�S��9G�FQ�PQV�KPVTQFWEG�CP[�XCTKCDKNKV[�KP�VJGUG
EQPUVCPV�XCTKCDNGU��UQ�YG�FQ�PQV�TGNCZ�VJG�CUUWORVKQPU�QH�GSWCVKQP�
�����
9G�MPQY�VJCV�VJG�FGTKXCVKXG�QH�C�FKXKUKQP�QH�VYQ�HWPEVKQPU�KU�ECNEWNCVGF�CU�HQNNQYU�
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9KVJ�VJKU�HQTOWNC��YG�ECP�ECNEWNCVG�VJG�FGTKXCVKXGU�QH�FQN�
UGG�CNUQ�.QTF���������9G�UVCTV
YKVJ�VJG�FGTKXCVKXG�QH�FQN�YKVJ�TGURGEV�VQ�VJG�RTKEG�R�
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(QT�VJG�FGTKXCVKXG�YKVJ�TGURGEV�VQ�R��CU�YGNN�CU�HQT�CNN�QVJGTU��VJG�FGPQOKPCVQT�KU�CNYC[U
RQUKVKXG� GZEGRV� HQT� VJG� DTGCM�GXGP� RQKPV�� YJGTG� VJG� FGTKXCVKXG� FQGU� PQV� GZKUV�� 6JKU
OGCPU� VJCV�YG� QPN[� JCXG� VQ� NQQM� CDQXG� VJG� NKPG�� CV� VJG� PWOGTCVQT��9G� UGG� VJCV� VJG
FGTKXCVKXG�KU�PGICVKXG��UQ�CP� KPETGCUG�KP�RTKEG�NGCFU�VQ�C�FGETGCUG�KP�FQN�� +PVWKVKXGN[��YG
EQWNF�GZRGEV�VJCV�C�JKIJGT�RTKEG�YQWNF�OGCP�C�JKIJGT�FQN��VJG�XCTKCVKQP�RGT�WPKV�QH�UCNGU
KU� NCTIGT� DGECWUG� QH� C� JKIJGT� EQPVTKDWVKQP�OCTIKP� R� � X�� *QYGXGT�� VJG� RTKEG� KPETGCUG
OGCPU�VJCV�CV�C�EQPUVCPV�NGXGN�QH�WPKV�UCNGU��YG�CTG�HWTVJGT�HTQO�QWT�DTGCM�GXGP�RQKPV�
9JKNG� VJG� CDUQNWVG� XCTKCVKQP� KP� GCTPKPIU� YKNN� DG� NCTIGT�� TGNCVKXG� VQ� VJG� PGY� NGXGN� QH
GCTPKPIU�VJKU�XCTKCVKQP�KU�UOCNNGT��TGUWNVKPI�KP�C�NQYGT�FQN��$GCT�KP�OKPF�VJCV�KP�FGTKXKPI

�������CNN�QVJGT�XCTKCDNGU�KPENWFKPI�S�CTG�JGNF�EQPUVCPV��9G�CTG�GUVCDNKUJKPI�VJG�GHHGEV�QH
C�RTKEG� KPETGCUG�IKXGP�CP�GZKUVKPI�RTQFWEVKQP�EQPHKIWTCVKQP�CPF�MGGRKPI�QWT�WPKV� UCNGU
EQPUVCPV�
6CMKPI�VJG�FGTKXCVKXG�QH�FQN�YKVJ�TGURGEV�VQ�VJG�XCTKCDNG�EQUVU��YG�IGV�



��

�

�

��



��


��

��



F
F

(XRS
S(

(XRS
SXRS(XRSS

X
FQN

−−
=

−−
−−−−−−=


�����

#U�KU�VQ�DG�GZRGEVGF��VJG�FGTKXCVKXG�KU�VJG�QRRQUKVG�QH�VJCV�HQT�R��CP�KPETGCUG�KP�X�NGCFU�VQ
CP� KPETGCUG� KP�FQN��#ICKP��YG�JCXG� VQ� VJKPM� VYKEG� CDQWV� QWT� KPVWKVKQP�� VJG� FGETGCUKPI
EQPVTKDWVKQP�OCTIKP�FQGU�TGUWNV�KP�C�NQYGT�CDUQNWVG�XCTKCVKQP�RGT�WPKV�QH�UCNGU��DWV�VJKU�KU
OQTG�VJCP�QHHUGV�D[�VJG�NQYGT�NGXGN�CV�YJKEJ�VJG�GCTPKPIU�GPF�WR��0QVG�CICKP�VJCV�YG�CTG
QPN[�NQQMKPI�CV�C�EJCPIG�KP�X��6JKU�OGCPU�VJCV�YKVJ�EQPUVCPV�(��R��CPF�S��YG�KPETGCUG�VJG
VQVCN� EQUVU�YJKNG�JQNFKPI� TGXGPWGU� EQPUVCPV��1H� EQWTUG�� VJKU� NGCFU� VQ� C� JKIJGT� FQN�� VJG
HKTO�OQXGU�ENQUGT�VQ�KVU�DTGCM�GXGP�RQKPV�
(KPCNN[��YG�IGV�VQ�VJG�FGTKXCVKXG�YKVJ�TGURGEV�VQ�VJG�HKZGF�EQUVU�
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6JKU�KU�YJCV�YG�YQWNF�GZRGEV��CP�KPETGCUG�KP�(�NGCFU�VQ�JKIJGT�FQN�
6JG�FGTKXCVKXGU�UJQY�WU�VJCV�YG�JCXG�VQ�VJKPM�VYKEG�KP�TGNCVKPI�EJCPIGU�KP�VJG�ECWUGU�QH
QRGTCVKPI� NGXGTCIG� CPF� FQN��9JGP� YG� FQ� VJCV�� JQYGXGT�� VJG� TGUWNVU� CTG� NQIKECN�� .QTF

������R����� �����TGOCTMU�CHVGT�RTGUGPVKPI�VJG�FGTKXCVKXGU�

/CP[� VGZVDQQM� RTGUGPVCVKQPU� QH� FQN� CPF� VJG� DTGCM�GXGP� RQKPV� NGCXG� VJG� KORTGUUKQP� VJCV

VJGUG�OGCUWTGU� KPETGCUG� WPCODKIWQWUN[� YJGP� C� HKTO� KPETGCUGU� HKZGF� GZRGPUGU� CPF� NQYGTU

WPKV�XCTKCDNG�EQUVU�KP�KVU�RTQFWEVKQP�HWPEVKQP��9G�FGOQPUVTCVG�VJCV�FQN�KPETGCUGU�YKVJ�C�TKUG

KP�GKVJGT�HKZGF�QT�XCTKCDNG�EQUVU��PQV�LWUV�HKZGF�EQUVU�

#U�KU�UVTGUUGF�CDQXG��VJKU�KU�VTWG�YJGP�GXGT[VJKPI�GNUG�
KPENWFKPI�UCNGU��KU�JGNF�EQPUVCPV�
1PG�JCU�VQ�SWGUVKQP�VJG�CFFGF�XCNWG�QH�VJG�CPCN[UKU�YJGP�YG�TGCNK\G�VJCV�YG�CTG�NQQMKPI
CV�C�UKVWCVKQP�YJGTG�VJG�XCTKCDNG�EQUVU�KPETGCUG�YJKNG�VJG�HKZGF�EQUVU�UVC[�EQPUVCPV��+H�VJKU
YGTG� C� EQORCTKUQP� DGVYGGP� CP� GZKUVKPI� UKVWCVKQP� CPF� C� PGY� QPG�� KV� YQWNF� DG
KOOGFKCVGN[� ENGCT� VJCV� KPETGCUKPI� XCTKCDNG� EQUVU� YKVJQWV� EJCPIKPI� HKZGF� EQUVU� QT� RTKEG
YQWNF� NGCF� VQ� C� NQYGT� GCTPKPIU� NGXGN�� 6JCV� KV� CNUQ� NGCFU� VQ� C� JKIJGT� FQN� KU� QPN[� QH
UGEQPFCT[�KPVGTGUV�
1H�EQWTUG��YJGP�EQORCTKPI�G�I�� VYQ�YC[U� VQ�OCPWHCEVWTG�C�RTQFWEV��YG�YKNN� IGPGTCNN[
GZRGEV� VJCV� JKIJGT� HKZGF� EQUVU� CTG� QHHUGV� D[� NQYGT� XCTKCDNG� EQUVU�� 6JKU� RTQORVU� VJG
SWGUVKQP�QH�YJGVJGT�VJGTG�KU�C�VTCFG�QHH�QH�HKZGF�HQT�XCTKCDNG�EQUVU�VJCV�NGCFU�VQ�VJG�UCOG
FQN�
K�G��VJG�UCOG�FQN�ITCRJ���6JKU�COQWPVU�VQ�JCXKPI�VYQ�EQUV�UVTWEVWTGU�YKVJ�FKHHGTGPV
HKZGF�CPF�XCTKCDNG�EQUVU�VJCV�JCXG�VJG�UCOG�FQN�
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YJGTG�OK�KU�VJG�EQPVTKDWVKQP�OCTIKP�
R� �XK��HQT�RTQLGEV�K��9JGP�VJG�TCVKQ�QH�HKZGF�EQUVU�VQ
VJG�EQPVTKDWVKQP�OCTIKP�KU�VJG�UCOG��VJG�VYQ�RTQLGEVU�JCXG�CP�KFGPVKECN�FQN�CV�VJG�UCOG
NGXGN�QH�WPKV�UCNGU� �OGCPKPI�VJCV�VJGKT�FQN�ITCRJ�KU�VJG�UCOG��6JKU�TCVKQ�KU�QH�EQWTUG�VJG
YGNN�MPQYP�DTGCM�GXGP�RQKPV��+H�YG�UWDUVKVWVG�HKZGF�EQUVU�HQT�XCTKCDNG�EQUVU�CV�VJG�TCVG�QH
DTGCM�GXGP�UCNGU��VJG�FQN�TGOCKPU�VJG�UCOG�
9G�NGCTP�VYQ�KORQTVCPV�NGUUQPU�HTQO�VJKU�QDUGTXCVKQP��(KTUV��PQV�QPN[�FQGU�VJG�FQN�QH�C
DWUKPGUU� GPVKV[� EJCPIG� YKVJ� WPKV� UCNGU� S�� KH� YG� CTG� HCEGF� YKVJ� C� EJQKEG� DGVYGGP� VYQ
RTQEGUUGU�VQ�OCMG�C�RTQFWEV��VJGKT�FQN�ITCRJU�FQ�PQV�PGEGUUCTKN[�FKHHGT��6JKU�KORNKGU�VJCV
VJG�FQN�CRRCTGPVN[�FQGU�PQV�CNYC[U�JGNR�KP�OCMKPI�UWEJ�KPXGUVOGPV�FGEKUKQPU�
YJKEJ�CTG
PQV�WPEQOOQP���5GEQPF��YG�MGGR� TGVWTPKPI� VQ� VJG�DTGCM�GXGP�RQKPV� CU� CP� KORQTVCPV
PWODGT�YJGP�VCNMKPI�CDQWV�FQN��6JKU�UVTGUUGU�VJCV�TGXGPWGU�CTG�CP�KPJGTGPV�CURGEV�QH�FQN
�YJKEJ�OGCPU�VJCV�VJGTG�KU�OQTG�VQ�FQN�VJCP�EQUVU�CNQPG��6JG� KORNKECVKQPU�QH� VJKU�CTG

FKUEWUUGF�KP�VJG�PGZV�UGEVKQP�

������ RSHUDWLQJ�OHYHUDJH�YV��ILQDQFLDO�OHYHUDJH��RU�RQ�WKH�QDWXUH�RI�GRO

+P�UGEVKQP�������
RCIG�����YG�KPFKECVGF�VJCV�VCNMKPI�CDQWV�EQUV�UVTWEVWTGU�KU�PQV�RQUUKDNG
YKVJQWV�RC[KPI�CVVGPVKQP�VQ�TGXGPWGU��+H�VJG�EQUV�UVTWEVWTG�KU�FGHKPGF�CU�UQOGVJKPI�NKMG
VJG�TGNCVKXG�OKZ�QH�HKZGF�XGTUWU�XCTKCDNG�EQUVU�KP�VJG�RTQEGUU�WUGF�VQ�RTQFWEG�C�RTQFWEV
QT�UGTXKEG �
'OGT[�CPF�(KPPGTV[��������R��������QT�OQTG�IGPGTCNN[�CU�VJG�TCVKQ�QH�HKZGF�VQ
XCTKCDNG�EQUVU��YG�FQ�PQV�ECRVWTG� VJG�YJQNG�RKEVWTG�QH�YJCV� NGXGTCIG� KU� CDQWV���#V� VJKU
RQKPV��KV�KU�WUGHWN�VQ�VCMG�C�ENQUGT�NQQM�CV�NGXGTCIG�
#U�C�RJ[UKECN�VGTO��NGXGTCIG�OGCPU�VJG�GORNQ[OGPV�QH�C�UOCNN�ECWUG�VQ�IGV�C�NCTIG�TGUWNV�
+P� C� HKPCPEKCN� GPXKTQPOGPV�� VJKU� TGKPHQTEGOGPV� GHHGEV� KU� PQV� SWKVG� YJCV� KU� OGCPV� D[
NGXGTCIG�� NGXGTCIG�TGHGTU�VQ�VJG�WUG�QH�HKZGF�EQUVU�KP�CP�CVVGORV�VQ�KPETGCUG�
QT�NGXGT�WR�
RTQHKVCDKNKV[ � 
8CP� *QTPG� CPF� 9CEJQYKE\�� ������ R�� ������ +P� QVJGT� YQTFU�� NGXGTCIG
KPFKECVGU�PQV�UQ�OWEJ�C� HQTEG�CU� KV�FQGU�C� NGXGN��� +P� VJG�ECUG�QH� HKPCPEKCN� NGXGTCIG�� VJG
KPVGTGUV� QP� FGDV� KU� VJG� NGXGN� QH� GCTPKPIU� VJCV� JCU� VQ� DG� TGCEJGF� KP� QTFGT� HQT� VJG
UJCTGJQNFGTU�VQ�GCTP�CP[VJKPI��*QYGXGT��QPEG�VJCV� NGXGN�JCU�DGGP�TGCEJGF��GXGT[VJKPI
VJCV�GZEGGFU� KV� IQGU� VQ� VJG� UJCTGJQNFGTU��6TCPUNCVGF� VQ� VJG�QRGTCVKQPCN� EJCTCEVGTKUVKEU�
�������������������������������������������������
��PQVG�VJCV�YG�JCXG�ECTGHWNN[�VTKGF�VQ�CXQKF�VJG�VGTO� EQUV�UVTWEVWTG �KP�VJG�RTGXKQWU�UGEVKQPU�
��VJG�VGTO�NGXGTCIG�YCU�RQRWNCTK\GF�D[�VJG�HCOQWU�CTVKENG�QH�/QFKINKCPK�CPF�/KNNGT�
�������CU�OGPVKQPGF
KP�UGEVKQP�������� +P� VJKU�CTVKENG�� VJG[�GZRNKEKVN[�GSWCVG� NGXGTCIG�YKVJ� VJG�FGITGG�QH� HKPCPEKCN� TKUM ��YJKEJ
FKHHGTU�KP�CPQVJGT�FKTGEVKQP�HTQO�VJG�RJ[UKECN�KPVGTRTGVCVKQP�QH�NGXGTCIG�



��

YG�UGG�VJCV�VJG�VQVCN�EQPVTKDWVKQP�OCTIKP�GCTPGF�HKTUV�JCU�VQ�DG�WUGF�VQ�EQXGT�VJG�HKZGF
EQUVU��QPN[�YJGP�KV�GZEGGFU�VJG�HKZGF�EQUVU��KU�VJG�EQPVTKDWVKQP�OCTIKP�CFFGF�VQ�GDKV��

0GZV�VQ�VJG�HCEV�VJCV�NGXGTCIG�FGPQVGU�C�NGXGN� KPUVGCF�QH�C�OCIPKHKECVKQP�HCEVQT��YG�UGG
VJCV� VJG�OQUV� EQOOQP�OGCUWTGU� QH� HKPCPEKCN� NGXGTCIG� FQ� PQV� KPENWFG� VJKU� NGXGN��� 6JG
FGITGG� QH� HKPCPEKCN� NGXGTCIG� KPVTQFWEGF� KP� UGEVKQP� ������ FQGU� KPENWFG� VJG� KPVGTGUV
RC[OGPVU��DWV�VJKU� HQTOWNC�KU�JCTFN[�WUGF��+P�IGPGTCN�� HKPCPEKCN� NGXGTCIG� KU�FGHKPGF�CU�C
TCVKQ�QH�FGDV�VQ�GSWKV[� �UQOGVKOGU�KP�DQQM�XCNWGU��UQOGVKOGU�KP�OCTMGV�XCNWGU��6JGUG
COQWPVU�QH�FGDV�CPF�GSWKV[�CTG�PQV�VJG�FKTGEV�ECWUGU�QH�VJG�NGXGTCIG�GHHGEV��TCVJGT��VJG[
CTG� VJG� WPFGTN[KPI� SWCPVKVKGU�� 6JGTG� CTG� PQ� UWEJ� SWCPVKVKGU� HQT� VJG� QRGTCVKPI� NGXGTCIG�
+PVGTGUV� KU� VJG� HKZGF� EJCTIG� TGUWNVKPI� HTQO� VJG� WUG� QH� FGDV�� YG� ECPPQV� KFGPVKH[� CP[
SWCPVKV[�HTQO�YJKEJ�VJG�NGXGN�QH�HKZGF�EQUVU�TGUWNVU�
6JKU�FKHHGTGPEG�DGVYGGP�OGCUWTKPI� HKPCPEKCN� NGXGTCIG�YKVJ� FHN� CPF�YKVJ� C�FGDV� TCVKQ� KU
GUUGPVKCN��HKTUV��C�FGDV�TCVKQ�KU�C�UVCVKE�OGCUWTG��VJCV�ECP�DG�QDUGTXGF�CV�CP[�RQKPV�KP�VKOG�
9JCV U�OQTG��JQYGXGT�� C� FGDV� TCVKQ� KU� PQV� FGRGPFGPV� QP� VJG� RGTHQTOCPEG�QH� VJG� HKTO�
CNVJQWIJ�VJG�WNVKOCVG�NGXGTCIG�GHHGEV�QP�GCTPKPIU�CXCKNCDNG�VQ�UJCTGJQNFGTU�KU�FGVGTOKPGF
D[� GDKV�� CPF� VJWU� D[� VJG� RGTHQTOCPEG�� YG� FQ� PQV� PGGF� VQ� MPQY� VJKU� NGXGN� QH� GDKV� VQ
GUVCDNKUJ� VJG� FGDV� TCVKQ�� 6JG� TGCUQP� YJ[� YG� ECPPQV� FQ� VJG� UCOG� YKVJ� VJG� QRGTCVKPI
NGXGTCIG��D[�UKORN[�VCMKPI�VJG�TCVKQ�QH� HKZGF�VQ�XCTKCDNG�EQUVU�� NKGU� KP�VJG� HCEV� VJCV�FGDV
CPF�GSWKV[�CTG�PQV�
FKTGEVN[��EQPPGEVGF�VQ�VJG�ECWUGU�QH�VJG�NGXGTCIG�GHHGEV�
KPVGTGUV�CPF
GCTPKPIU���YJGTGCU� HKZGF� CPF�XCTKCDNG�EQUVU�CTG��#ICKP�� VJG� HKZGF�EQUVU�RNC[� VJG� TQNG�QH
KPVGTGUV��UQ�VJG�HKZGF�EQUVU�RNC[�C�FKTGEV�TQNG� KP�VJG�NGXGTCIG�GHHGEV� �YJGTGCU�FGDV�FQGU
PQV��(KZGF�CPF�XCTKCDNG�EQUVU�CTG�QH�C�FKHHGTGPV�PCVWTG�VJCP�FGDV�CPF�GSWKV[�YKVJ�TGURGEV
VQ�HKTO�RGTHQTOCPEG�
5Q�YG�UGG�VJCV�VJG�PCVWTG�QH�FQN�KU�PQV�FKHHGTGPV�HTQO�VJG�PCVWTG�QH�FHN��CPF�EQPUGSWGPVN[
VJG�OGEJCPKUOU� QH� QRGTCVKPI� NGXGTCIG� CPF� HKPCPEKCN� NGXGTCIG� CTG� VJG� UCOG��*QYGXGT�
UKPEG� HKPCPEKCN� NGXGTCIG� ECP� DG� NKPMGF� VQ� WPFGTN[KPI� SWCPVKVKGU�� KVU� OGCUWTGOGPV� CPF
KPVGTRTGVCVKQP� ECP� DG� FKHHGTGPV� HTQO� QRGTCVKPI� NGXGTCIG��� %QPUGSWGPVN[�� YG� ECP� CUM
YJGVJGT�EQUV�UVTWEVWTG�CPF�ECRKVCN�UVTWEVWTG�CTG�TGCNN[�GSWKXCNGPV��6JG�CPUYGT�UGGOU�VQ
DG� PQ �� 9JGTGCU� VJG� ECRKVCN� UVTWEVWTG� KU� TGRTGUGPVGF� D[� VJG� TKIJV�JCPF�UKFG� QH� VJG
DCNCPEG�UJGGV��YG�ECPPQV�KPHGT�VJG�EQUV�UVTWEVWTG�HTQO�VJG�NGHV�JCPF�UKFG��1H�EQWTUG��VJG
CUUGV� UKFG�FGVGTOKPGU� KP�RCTV� VJG� NGXGN� QH� HKZGF� EQUVU�� DWV� GXGP� KH� VJGTG�YGTG� PQ� QVJGT
UQWTEGU�QH�HKZGF�EQUVU��YG�YQWNF�UVKNN�MPQY�PQVJKPI�QP�VJG�NGXGN�QH�XCTKCDNG�EQUVU�

�������������������������������������������������
��PQVG�VJCV�VQ�MGGR�VJG�CPCNQIKGU�EQORNGVG��YG�UJQWNF�FGHKPG�VJG�GNCUVKEKV[�HQTOWNC�QH�FQN��GSWCVKQP�
�����
CU�VJG�RGTEGPVCIG�EJCPIG�KP�GCTPKPIU�QXGT�VJG�RGTEGPVCIG�EJCPIG�KP�EQPVTKDWVKQP�OCTIKP��KPUVGCF�QH�UCNGU�
,WUV�CU�YG�RC[�KPVGTGUV�QWV�QH�GDKV��YG�EQXGT�VJG�HKZGF�EQUVU�YKVJ�VJG�EQPVTKDWVKQP�OCTIKP��PQV� UCNGU��$WV

UKPEG�CNN�XCTKCDNGU�GZEGRV�WPKVU� UQNF�CTG�CUUWOGF�EQPUVCPV�� VJG�RGTEGPVCIG�EJCPIG� KP�FQNNCT� UCNGU�CPF� KP
VQVCN�EQPVTKDWVKQP�OCTIKP�CTG�VJG�UCOG�
�� KP� CP� GCTN[� CTVKENG�� )JCPFJK� 
������ UVCVGU� VJCV� VJGTG� KU� NKVVNG� CITGGOGPV� QP� VJG� RTGEKUG� FGHKPKVKQP� QH
NGXGTCIG�� *G� FKUEWUUGU� VJTGG� V[RGU� QH� NGXGTCIG�OGCUWTGU�� 
��� UVQEM �OGCUWTGU� NKMG� VJG� TCVKQ� QH� FGDV� VQ
GSWKV[��
��� HNQY �OGCUWTGU�NKMG�VJG�TCVKQ�QH�KPVGTGUV�VQ�GDKV��CPF�
��� TGVWTP �OGCUWTGU�UWEJ�CU�VJG�TCVKQ�QH

TGVWTP�QP�GSWKV[�VQ�TGVWTP�QP�CUUGVU��1H�VJGUG�OGCUWTGU��VJG� UVQEM �OGCUWTGU�JCXG�RTQXGP�VQ�DG�VJG�ENGCT
YKPPGTU�
��VJG�HCEV�VJCV�QRGTCVKPI�NGXGTCIG�ECP�QPN[�DG�OGCUWTGF�YKVJ�C�FQN�NKMG�OGVJQF�YKNN�EQOG�DCEM�VQ�JCWPV�WU
KP�QWT�GHHQTVU�VQ�GORKTKECNN[�OGCUWTG�QRGTCVKPI�NGXGTCIG�
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���� WH[WERRNV�RQ�RSHUDWLQJ�OHYHUDJH

6JG� QRGTCVKPI� NGXGTCIG� TGEGKXGU� UQOG� CVVGPVKQP� KP� OQUV� HKPCPEKCN� OCPCIGOGPV
VGZVDQQMU��6Q�IGV�CP�KFGC�CDQWV�VJG�RQUUKDNG�WUGU�CPF�KPVGTRTGVCVKQPU�QH�VJG�EQPEGRV��YG
YKNN�IKXG�CP�QXGTXKGY�QH�YJCV�UGXGTCN�OQTG�QT�NGUU�RQRWNCT�JCPFDQQMU�UC[�CDQWV�KV�
$TGCNG[�CPF�/[GTU�
�������QRGTCVKPI�NGXGTCIG�KU�FKUEWUUGF�CU�CP�KORQTVCPV�FGVGTOKPCPV

QH�U[UVGOCVKE�TKUM�CU�OGCUWTGF�YKVJ�β��VJG�TKUM�OGCUWTG�HTQO�VJG�ECRKVCN�CUUGV�RTKEKPI
OQFGN�
UGG�UGEVKQP��������� 1VJGT�VJKPIU�DGKPI�GSWCN��VJG�CNVGTPCVKXG�YKVJ�VJG�JKIJGT
TCVKQ�QH� HKZGF�EQUVU� VQ�RTQLGEV�XCNWG�YKNN�JCXG�VJG�JKIJGT�RTQLGEV�DGVC �
R��������0Q
CRRNKECVKQPU�QH�VJG�EQPEGRV�CTG�IKXGP�

$TKIJCO� CPF� )CRGPUMK� 
������� QRGTCVKPI� NGXGTCIG� KU� KPVTQFWEGF� YKVJQWV� HQTOWNCU�
0GZV� VQ� GORJCUK\KPI� KVU� KPHNWGPEG� QP� DWUKPGUU� TKUM�� VJG� RQUUKDKNKV[� VQ� EQPVTQN
QRGTCVKPI�NGXGTCIG�KU�FKUEWUUGF�� 6Q�C�NCTIG�GZVGPV��QRGTCVKPI�NGXGTCIG�KU�FGVGTOKPGF
D[�VGEJPQNQI[����5VKNN��CNVJQWIJ�KPFWUVT[�HCEVQTU�FQ�GZGTV�C�OCLQT�KPHNWGPEG��CNN�HKTOU
FQ�JCXG�UQOG�EQPVTQN�QXGT�VJGKT�QRGTCVKPI�NGXGTCIG �
R�������

'OGT[� CPF�(KPPGTV[� 
������� VJG� EQPEGRV� QH� QRGTCVKPI� NGXGTCIG� KU� KPVTQFWEGF�� DWV� PQ
HQTOWNCU�CTG�IKXGP��6JG�KPHNWGPEG�QH�VJG�QRGTCVKPI�NGXGTCIG�QP� HKTO�TKUM� KU� UVTGUUGF
UGXGTCN�VKOGU��+V�KU�PQVGF�VJCV�C�HKTO�QHVGP�JCU�NKVVNG�EQPVTQN�QXGT�C�RTQLGEV U�QRGTCVKPI
NGXGTCIG�DGECWUG�QH�VGEJPQNQIKECN��GHHKEKGPE[��QT�QVJGT�RTQFWEVKQP�EQPUKFGTCVKQPU��0Q
CRRNKECVKQPU�QH�VJG�EQPEGRV�CTG�IKXGP�

)CNNCIJGT�CPF�#PFTGY�
�������CNN�V[RGU�QH�NGXGTCIG�CTG�FKUEWUUGF�KP�VJGKT�GNCUVKEKV[�CPF
XCTKCDNG� HQTOWNCVKQP�� 6JG� KORQTVCPEG� QH� QRGTCVKPI� NGXGTCIG� HQT� DWUKPGUU� TKUM� KU
UVTGUUGF��CU�KU�VJG�KORQTVCPEG�QH�NGXGTCIG�GHHGEVU�KP�IGPGTCN�

0GXGW� 
������� VJGTG� KU� C� UGRCTCVG� EJCRVGT� HQT� NGXGTCIG�� KP� YJKEJ� CNN� HQTOWNCU� CTG
RTGUGPVGF��6JTGG�CRRNKECVKQPU�QH� VJG�QRGTCVKPI� NGXGTCIG�EQPEGRV� CTG�FKUEWUUGF�� 
��
GZRNCKPKPI� OCIPKHKECVKQP� QH� RGTEGPV� EJCPIGU� KP� GDKV�� 
��� GZRNCKPKPI� GTTQTU� KP� GDKV
HQTGECUVU��
���OGCUWTKPI�DWUKPGUU�TKUM�

8CP�*QTPG�CPF�9CEJQYKE\� 
������� CNN� V[RGU� QH� NGXGTCIG� CTG� FKUEWUUGF� CU� GNCUVKEKVKGU
CPF�XCTKCDNG� HQTOWNCU�� CPF� VJGKT� KPHNWGPEG�QP� HKTO� TKUM� CU�OGCUWTGF�YKVJ� GCTPKPIU
XCTKCDKNKV[�KU�CPCN[\GF�

6JG�IGPGTCN�KORTGUUKQP�HTQO�VJG�VGZVDQQMU�KU�VJCV�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�KU�YGNN
MPQYP�� CPF� VJG� TGNCVKQP� DGVYGGP� 
DWUKPGUU�� TKUM� CPF� JKIJ� HKZGF� EQUVU� KU� GORJCUK\GF�
*QYGXGT��YG�ECP�CNUQ�UVCVG�VJCV�PQV�XGT[�OWEJ�KU�DGKPI�FQPG�YKVJ�VJG�EQPEGRV��0Q�KFGCU
CTG�IKXGP�CDQWV�YJGP�VQ�UVTKXG�HQT�YJCV�FGITGG�QH�QRGTCVKPI�NGXGTCIG��JQY�VQ�CFLWUV�VJG
QRGTCVKPI�NGXGTCIG��YJCV�ECP�DG�FQPG�YKVJ�VJG�OGCUWTGU�GVE��6JG�OQUV�EQPETGVG�TGOCTMU
CTG�NKMG�VJG�QPG�KP�8CP�*QTPG�CPF�9CEJQYKE\�
������R�������� #U�C�IGPGTCN�TWNG��HKTOU
FQ�PQV�NKMG�VQ�QRGTCVG�WPFGT�EQPFKVKQPU�QH�C�JKIJ�FGITGG�QH�QRGTCVKPI�NGXGTCIG�
#NN�KP�CNN��KV�KU�RTGUGPVGF�CU�C�EQPEGRV�VJCV�JGNRU�KP�WPFGTUVCPFKPI�EGTVCKP�CURGEVU�QH�HKTO
RGTHQTOCPEG��OQUV�PQVCDN[� VJG� GCTPKPIU�FGXGNQROGPV� CPF� VJG�DWUKPGUU� TKUM��*QYGXGT�
JCTFN[� CP[� CVVGPVKQP� KU� RCKF� VQ� VJG� SWGUVKQP� QH� KH� CPF� JQY� KV� ECP� DG� WUGF� CU� C
OCPCIGOGPV�VQQN��6JKU�KU�GXGP�OQTG�VJG�ECUG�HQT�VJG�OCPCIGOGPV�CEEQWPVKPI�NKVGTCVWTG�
6GZVDQQMU�QHVGP�FQ�PQV�OGPVKQP�VJG�EQPEGRV�
G�I��-CRNCP�CPF�#VMKPUQP���������CPF�VJG
XGT[�RQRWNCT�VGZVDQQM�QH�*QTPITGP��(QUVGT��CPF�&CVCT�
������TGHGTU�VQ�KV�D[�PCOG�HQT�VJG
XGT[�HKTUV�VKOG�KP�VJGKT�NCVGUV�GFKVKQP��5Q�QWT�ENCKO�OCFG�KP�UGEVKQP�������
RCIG����UGGOU
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LWUVKHKGF��PQV�OWEJ�CVVGPVKQP�KU�RCKF�VQ�QRGTCVKPI�NGXGTCIG�KP�VJG�NKVGTCVWTG�QP�HKPCPEKCN
OCPCIGOGPV�CPF�OCPCIGOGPV�CEEQWPVKPI�

���� UHVHDUFK

#NVJQWIJ�QRGTCVKPI�NGXGTCIG�KU�PQV�FGCNV�YKVJ�GZVGPUKXGN[� KP�VGZVDQQMU��VJGTG�JCU�DGGP
UQOG�TGUGCTEJ�KPVQ�KV��+V�KU�PQV�RQUUKDNG�VQ�TGXKGY�VJKU�NKVGTCVWTG�YKVJQWV�KPVTQFWEKPI�VJG
ECRKVCN�CUUGV�RTKEKPI�OQFGN�
%#2/��CPF� KVU� TKUM�OGCUWTG�β��#NN� TGUGCTEJ�CTVKENGU� �DQVJ
VJGQTGVKECN� CPF� GORKTKECN� � VJCV� EQPEGTP� VJG� QRGTCVKPI� NGXGTCIG� CTG� TGNCVGF� VQ� VJG
KPHNWGPEG�QH�VJG�EQUV�UVTWEVWTG�QP�VJG�β�QH�C�HKTO��6JG�QPN[�GZEGRVKQP�YG�CTG�CYCTG�QH�KU
VJG� CTVKENG� D[� .QTF� 
������ TGHGTTGF� VQ� KP� UGEVKQP� ������� RCIG� ���� VJCV� FGCNU� YKVJ� VJG
CNIGDTC�QH�FQN��6JKU�KU�YJ[�YG�YKNN�UVCTV�YKVJ�C�UJQTV�KPVTQFWEVKQP�QP�VJG�%#2/�

������ WKH�FDSLWDO�DVVHW�SULFLQJ�PRGHO

6JG� FGXGNQROGPV� QH� VJG� ECRKVCN� CUUGV� RTKEKPI� OQFGN� KU� WUWCNN[� CVVTKDWVGF� VQ� 5JCTRG

������ ������ CPF�.KPVPGT� 
�������YJKNG� VJG� PCOGU� QH�6TG[PQT��/QUUKP� CPF�$NCEM� CTG
QHVGP� CNUQ�OGPVKQPGF�� +V� KU� DCUGF� QP� VJG� RQTVHQNKQ� VJGQT[� QH�/CTMQYKV\��#NVJQWIJ� VJG
VJGQT[�YKNN�PQV�DG�FGXGNQRGF�JGTG�� VJG�CUUWORVKQPU�DGJKPF� KV�CTG� KORQTVCPV� KP�XKGY�QH
VJG�UWDUGSWGPV�FKUEWUUKQPU��6JG[�CTG�
$QYOCP��������R�������

��� CNN� KPXGUVQTU� CTG� UKPING�RGTKQF�� TKUM�CXGTUG� OCZKOK\GTU� QH� VJG� GZRGEVGF� WVKNKV[� QH

VGTOKPCN�YGCNVJ�

���VJG[�EJQQUG�VJGKT�RQTVHQNKQU�DCUGF�QP�VJG�OGCP�CPF�UVCPFCTF�FGXKCVKQP�QH�CUUGVU�

���VJG[�JCXG�VJG�UCOG�FGEKUKQP�JQTK\QP�KP�YJKEJ�VJG�OGCP�CPF�UVCPFCTF�FGXKCVKQP�QH�CNN

CUUGVU�GZKUV�

���VJG[�JCXG�JQOQIGPGQWU�GZRGEVCVKQPU�TGICTFKPI�VJG�OGCPU�CPF�UVCPFCTF�FGXKCVKQPU�

���VJGTG�CTG�RGTHGEV�ECRKVCN�OCTMGVU��OGCPKPI�
C��PQ�KPFKXKFWCN� KPXGUVQT�ECP� KPHNWGPEG

VJG�RTKEG�QH�CP�CUUGV��
D��VJGTG�CTG�PQ�
QT�PGWVTCN��VCZGU��
E�� KPHQTOCVKQP�KU�GSWCNN[
CPF� EQUVNGUUN[� CXCKNCDNG�� 
F�� CUUGVU� CTG� KPHKPKVGN[� FKXKUKDNG�� 
G�� WPNKOKVGF� DQTTQYKPI
CPF�NGPFKPI�CV�VJG�TKUM�HTGG�KPVGTGUV�TCVG�KU�RQUUKDNG�

7PFGT�VJGUG�CUUWORVKQPU��KV�KU�RQUUKDNG�VQ�UJQY�VJCV��KP�GSWKNKDTKWO��CUUGVU�CTG�RTKEGF�UQ
VJCV�

�
�

(V/VK(VKV
TT'TT' −+= β 
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YKVJ TKV ��TGVWTP�QP�CUUGV�K�KP�VKOG�RGTKQF�V
T(V ��TKUM�HTGG�TGVWTP
T/V ��TGVWTP�QP�VJG�OCTMGV�RQTVHQNKQ�KP�VKOG�RGTKQF�V
βK ��TKUM�OGCUWTG

6JG�OCKP� KFGC�QH� VJG�%#2/� KU� CRRGCNKPIN[� UKORNG�� CP� KPXGUVQT�� CPF� VJWU� VJG�OCTMGV �
FGOCPFU�C�EGTVCKP�RTGOKWO�HQT�VJG�TKUM�JG�VCMGU�KP�DW[KPI�CP�CUUGV�YJQUG�HWVWTG�XCNWG�KU
WPEGTVCKP�� 6JG� NCTIGT� VJG� TKUM�� VJG�OQTG� TGVWTP� CP� KPXGUVQT� FGOCPFU��/QTGQXGT�� VJKU
TGNCVKQPUJKR�DGVYGGP�VJG�COQWPV�QH�TKUM�KPJGTGPV�KP�VJCV�CUUGV�CPF�VJG�FGOCPFGF�TGVWTP
KU�NKPGCT��6JG�TKUM�KPJGTGPV�KP�VJG�CUUGV�KU�OGCUWTGF�YKVJ�β��YJKEJ�KU�FGHKPGF�CU�HQNNQYU�
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YKVJ EQX
TKV��T/V� ��EQXCTKCPEG�QH�VJG�TGVWTP�QP�CUUGV�K�YKVJ�VJG�TGVWTP�QP�VJG�OCTMGV
RQTVHQNKQ

σ�
T/V� ��XCTKCPEG�QH�VJG�TGVWTP�QP�VJG�OCTMGV�RQTVHQNKQ
6JG�TKUM�QH�CP�CUUGV�KU�FGVGTOKPGF�D[�VJG�EQXCTKCPEG�QH�KVU�TGVWTP�YKVJ�VJG�RGTHQTOCPEG
QH�VJG�OCTMGV��6JKU�KU�DGECWUG�VJG�OCTMGV�RQTVHQNKQ�
DGKPI�CNN�TKUM[�CUUGVU�KP�VJG�OCTMGV�
KU�VJG�DGPEJOCTM�KP�FGXGNQRKPI�VJG�%#2/��0QVG�VJCV�VJG�FGPQOKPCVQT�QH�β�KU�VJG�UCOG
HQT�CNN�CUUGVU��+V�KU�GCU[�VQ�UGG�VJCV�GSWCVKQP�
������JQNFU�HQT�VJG�TKUM�HTGG�CUUGV��6JKU�CUUGV
JCU�D[�FGHKPKVKQP�PQ�XCTKCPEG�KP�KVU�TGVWTPU��UQ�VJG�EQXCTKCPEG�KU����6JG�GZRGEVGF�TGVWTP
KU�KPFGGF�GSWCN�VQ�VJG�TKUM�HTGG�TCVG�
#P� CUUGV U� β� KU� CNUQ� ECNNGF� KVU� U[UVGOCVKE� 
UQOGVKOGU� U[UVGOKE�� TKUM�� +V� ECPPQV� DG
FKXGTUKHKGF� CYC[� HQNNQYKPI� VJG� RTKPEKRNGU� QH� RQTVHQNKQ� VJGQT[�� UKPEG� KV� TGRTGUGPVU� VJG
RQTVKQP�QH�TKUM�VJCV�EQXCTKGU�YKVJ�VJG�WNVKOCVG�RQTVHQNKQ��VJG�VQVCN�OCTMGV��6JKU�TGHNGEVU
VJG�HCEV�VJCV�VJG�OCTMGV�TGVWTP�KU�C�UVQEJCUVKE�XCTKCDNG�KP�KVU�QYP�TKIJV��PQV�QPN[�KU�VJGTG
WPEGTVCKPV[�CDQWV�VJG�RTKEGU�QH�KPFKXKFWCN�CUUGVU��DWV�VJG�RGTHQTOCPEG�QH�VJG�OCTMGV�CU�C
YJQNG� KU� CNUQ� UWDLGEV� VQ�WPEGTVCKPV[��9JCV� VJG�%#2/� UVCVGU� KU� VJCV� VJKU� RQTVKQP�QH� VJG
VQVCN�TKUM�QH�CP�CUUGV� KU�RTKEGF�CEEQTFKPI�VQ�GSWCVKQP�
�������$WV�PQV�CNN� TKUM�CUUQEKCVGF
YKVJ� CP� CUUGV� KU� TGHNGEVGF� KP� KVU� β�� VJG� PQOKPCVQT� OGPVKQPU� VJG� EQXCTKCPEG�� PQV� VJG
XCTKCPEG�QH�VJG�TGVWTP��6JG�RCTV�QH�VJG�TKUM�VJCV� KU�PQV�EQXGTGF�D[�β KU�ECNNGF�VJG�PQP�
U[UVGOCVKE� TKUM� 
CNUQ�WPKSWG�� URGEKHKE�� QT� TGUKFWCN� TKUM���6JKU� PQP�U[UVGOCVKE� TKUM� KU� PQV
RTKEGF�D[� KPXGUVQTU��6JKU�OGCPU�VJCV�VJG[�CTG�PQV�YKNNKPI�VQ�RC[�GZVTC�HQT�CP�CUUGV�VJCV
DGCTU�C�ITGCV�FGCN�QH�WPKSWG� TKUM�� DGECWUG� VJKU� RCTV� QH� VJG� TKUM� ECP�DG�FKXGTUKHKGF� CYC[
VJTQWIJ�JQNFKPI�C�YKFG�RQTVHQNKQ�
6JG� %#2/� JCU� JCF� CP� GPQTOQWU� KPHNWGPEG� QP� HKPCPEKCN� GEQPQOKEU� CPF� KPXGUVOGPV
VJGQT[�� +V� JCU� DGGP� CEEGRVGF� TCRKFN[� YKVJKP� VJG� UEKGPVKHKE� EQOOWPKV[�� CPF� VQ� C� NGUUGT
GZVGPV� KP� VJG� KPXGUVOGPV� EQOOWPKV[�� 6JKU� KU� DGECWUG� QH� KVU� TGOCTMCDNG� UKORNKEKV[�� CNN
KPXGUVQTU�� YKVJ� FKHHGTGPV� TKUM� RTGHGTGPEGU� CPF� WVKNKV[� HWPEVKQPU�� RTKEG� CNN� CUUGVU�� YKVJ
FKHHGTGPV� EJCTCEVGTKUVKEU� CPF� TGVWTPU�� KP� VJG� UCOG� YC[�� 6JG� VJGQTGVKECN� FGTKXCVKQP� KU
TCVJGT� EQORNKECVGF�� DWV� VJG� TGUWNV� KU� KPVWKVKXGN[� CRRGCNKPI�� #P� KPXGUVQT� FGOCPFU� C
EGTVCKP�DCUKE�TGVWTP��CPF�HQT�GXGT[�WPKV�QH�TKUM�JG�VCMGU�QP��JG�FGOCPFU�C�UVCPFCTF�WPKV
QH�TGVWTP��6JG�TKUM�KU�ECRVWTGF�KP�QPG�FKOGPUKQPNGUU�PWODGT��6JG�KPVGNNGEVWCN�DTKNNKCPEG
QH�VJKU�CEJKGXGOGPV�ECPPQV�DG�QXGTGUVKOCVGF�

������ RSHUDWLQJ�OHYHUDJH��GRO�DQG�β

1PEG�VJG�%#2/�YCU�CEEGRVGF� KP�VJG� HKGNF�QH� HKPCPEG��CPF�GORKTKECN� VGUVU� VQ�XCNKFCVG� KV
YGTG�RWDNKUJGF�KP�NCTIG�PWODGTU��C�UGCTEJ�DGICP�HQT�C�DGVVGT�WPFGTUVCPFKPI�QH�VJG�PCVWTG
QH� U[UVGOCVKE� TKUM��9JCV� CTG� VJG�FGVGTOKPCPVU� QH�β!� 'URGEKCNN[� FWTKPI� VJG� UGXGPVKGU�� C
UWDUVCPVKCN�DQF[�QH� NKVGTCVWTG�YCU�FGXGNQRGF� VJCV� VTKGF� VQ�CPUYGT� VJKU�SWGUVKQP�CV� NGCUV
RCTVN[��6JG� HKTUV� � UGOKPCN� � CTVKENG� QP� VJG� UWDLGEV� KU� D[� $GCXGT�� -GVVNGT�� CPF� 5EJQNGU

������� 6JG[� FQ� PQV� NQQM� URGEKHKECNN[� HQT� TKUM� FGVGTOKPCPVU�� DWV� HQT� CP� CUUQEKCVKQP
DGVYGGP� OCTMGV� FGVGTOKPGF� CPF� CEEQWPVKPI� FGVGTOKPGF� TKUM� OGCUWTGU�� /CTMGV
FGVGTOKPGF�TKUM�OGCUWTGU�TGHGT�VQ�UVQEM�RTKEG�OQXGOGPVU��YJGTGCU�CEEQWPVKPI�OGCUWTGU



��

NQQM�CV�VJG�HKPCPEKCN�UVCVGOGPVU�QH�HKTOU��6JG[�RTQRQUG�UGXGTCN�CEEQWPVKPI�TKUM�OGCUWTGU
VJCV�OC[�KPHNWGPEG�U[UVGOCVKE�TKUM��6JGUG�OGCUWTGU�CTG�

���FKXKFGPF�RC[QWV��HKTOU�YKVJ�C�NQY�RC[QWV�TCVKQ�CTG�XKGYGF�CU�OQTG�TKUM[��#UUWOKPI

VJCV�OCPCIGTU�CTG�TGNWEVCPV�VQ�EWV�FKXKFGPFU��CPF�CTG�CNUQ�PQV�YKNNKPI�VQ�JCXG�C�RC[�
QWV� TCVKQ� CDQXG� ������ C� NQY� RC[QWV� TCVKQ� YQWNF� UWIIGUV� VJCV� OCPCIGOGPV� KU
WPEGTVCKP�CDQWV�HWVWTG�GCTPKPIU��6JKU�KPFKECVGU�C�NCTIGT�TKUM�


��� ITQYVJ�� CDQXG�PQTOCN� ITQYVJ� ECP� TGUWNV� HTQO� GZEGUUKXG� GCTPKPIU� FWG� VQ� C� UVTQPI
RQUKVKQP� KP� C� OCTMGV�� 6JGUG� GZEGUUKXG� GCTPKPIU� YKNN� CVVTCEV� EQORGVKVQTU� YJQ� YKNN
GPVGT�VJCV�OCTMGV��6JGTGHQTG��VJG�GCTPKPIU�YKNN�DG�OQTG�WPEGTVCKP�VJCP�VJG� PQTOCN
GCTPKPIU�UVTGCO��CPF�VJWU�OQTG�TKUM[�


��� HKPCPEKCN� NGXGTCIG�� KH� FGDV� KU� KPVTQFWEGF�� VJG� GCTPKPIU� UVTGCO� QH� VJG� EQOOQP
UVQEMJQNFGTU�DGEQOGU�OQTG�XQNCVKNG�


��� NKSWKFKV[�� VJG� TGVWTP� QP� NKSWKF� QT� EWTTGPV� CUUGVU�YKNN� DG� NGUU� XQNCVKNG�� KORN[KPI� VJCV
NKSWKFKV[�OGCUWTGU�YKNN�UJQY�C�NQY�CUUQEKCVKQP�YKVJ�OCTMGV�TKUM�


��� CUUGV� UK\G�� NCTIGT� HKTOU�JCXG� C� UOCNNGT� EJCPEG� QH� FGHCWNV�� CPF� VJG� XCTKCPEG� QH� VQVCN
GCTPKPIU�KU�TGNCVKXGN[�UOCNNGT��6JKU�EQWNF�OGCP�VJCV�VJGKT�U[UVGOCVKE�TKUM�KU�NQYGT�


���XCTKCDKNKV[� KP�GCTPKPIU��UKPEG�CNN�RTGXKQWU�OGCUWTGU�CTG� VJQWIJV�VQ�TGHNGEV�CURGEVU�QH
VJG�XCTKCDKNKV[�QH�VJG�GCTPKPIU�UVTGCO��KV� KU� NQIKECN� VQ� NQQM�CV� VJG�VQVCN�XCTKCDKNKV[� KP
GCTPKPIU�


��� EQXCTKCDKNKV[� KP� GCTPKPIU�� VJKU� KU� CP� CEEQWPVKPI� DGVC�� WUKPI� DQQM� GCTPKPIU� CU� VJG
PQOKPCVQT�KP�VJG�TGVWTP�

6JG�NKUV�QH�CEEQWPVKPI�TKUM�OGCUWTGU�KU�CNUQ�C�NKUV�QH�RQUUKDNG�FGVGTOKPCPVU�QH�U[UVGOCVKE
TKUM��YKVJ� VJG�GZEGRVKQP�QH� VJG� NCUV�QPG��6JG� NKUV� KU� C� TGUWNV� QH� NQIKECN� TGCUQPKPI� TCVJGT
VJCP�TKIQTQWU�FGFWEVKQP�HTQO�VJGQT[��6JKU�OGCPU�VJCV�KV�KU�PQV�PGEGUUCTKN[�EQORNGVG��CPF
VJCV�VJG�RQKPVU�OGPVKQPGF�FQ�PQV�JCXG�VQ�KPHNWGPEG�U[UVGOCVKE�TKUM���

6JG�YQTM� QH� $GCXGT�� -GVVNGT�� CPF� 5EJQNGU� 
������ KPKVKCVGF� C� UVTKPI� QH� CTVKENGU� QP� VJG
GORKTKECN� TGNCVKQPU� DGVYGGP� RQUUKDNG� FGVGTOKPCPVU� QH� U[UVGOCVKE� TKUM� CPF� β�� 6JG[� CTG
UWOOCTK\GF� KP�/[GTU� 
�������YJQ� EQOGU� VQ� VJG� EQPENWUKQP� VJCV� VJG� GORKTKECN� UVWFKGU
UWIIGUV� HQWT� OCKP� FGVGTOKPCPVU� QH� U[UVGOCVKE� TKUM�� 6JGUG� CTG� E[ENKECNKV[�� GCTPKPIU
XCTKCDKNKV[��HKPCPEKCN�NGXGTCIG��CPF�ITQYVJ��/[GTU�
������R������FGHKPGU�E[ENKECNKV[�CU� VJG
GZVGPV� VQ�YJKEJ� HNWEVWCVKQPU� KP� VJG� HKTO U� GCTPKPIU� CTG� EQTTGNCVGF�YKVJ� HNWEVWCVKQPU� KP
GCTPKPIU� QH� HKTOU� IGPGTCNN[ �� YJKEJ� EQTTGURQPFU� TQWIJN[� YKVJ� VJG� CEEQWPVKPI� DGVC� QH
$GCXGT��-GVVNGT��CPF�5EJQNGU�
VJG�NCUV�RQKPV�QP�VJGKT�NKUV���*G�XKGYU�GCTPKPIU�XCTKCDKNKV[
CU�C�RTQZ[�HQT�E[ENKECNKV[��0GZV�VQ�VJKU��ITQYVJ�KU�FKUECTFGF�D[�/[GTU�DGECWUG�QH�KVU�YGCM
RGTHQTOCPEG�KP�VJG�GORKTKECN�VGUVU�TGXKGYGF��VJWU�NGCXKPI�QPN[�VYQ�OCKP�FGVGTOKPCPVU�QH
U[UVGOCVKE� TKUM� TGUWNVKPI� HTQO� VJG� GCTN[� GORKTKECN� UVWFKGU�� HKPCPEKCN� NGXGTCIG�� CPF
UQOGVJKPI�YKVJ�GCTPKPIU�XCTKCDKNKV[�CPF�E[ENKECNKV[�
0GZV�VQ�VJG�CVVGORVU�VQ�GZRNCKP�β�HTQO�GORKTKECN�QDUGTXCVKQPU��VJGTG�JCU�DGGP�C�TGUGCTEJ
NKPG� VJCV� VTKGU� VQ� HKPF� VJG�FGVGTOKPCPVU� HTQO� VJGQTGVKECN� TGCUQPKPIU�� +V� KU� VJKU� TGUGCTEJ
NKPG�VJCV�VTWN[�DTKPIU�VJG�QRGTCVKPI�NGXGTCIG�KPVQ�RNC[��+P�VJG�HQNNQYKPI�UGEVKQPU��YG�YKNN
TGXKGY� VJG� KORQTVCPV� CTVKENGU� VJCV� HQEWU� QP� VJG� OCVJGOCVKECN� HQTOWNCVKQP� QH� β� CU� KP
GSWCVKQP�
������

�������������������������������������������������
���QH�EQWTUG��VJGQTKGU�FQ�PQV�PGEGUUCTKN[�ECRVWTG�CNN�CURGEVU�QH�TGCNKV[�
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�������� KDPDGD�������
*COCFC�YCPVU�VQ�GUVCDNKUJ�VJG�GHHGEV�QH�C�HKTO U�ECRKVCN�UVTWEVWTG�QP�KVU�U[UVGOCVKE�TKUM�
*G� VTKGU� VQ� FQ� UQ� D[� UVCTVKPI� HTQO� VJG�/QFKINKCPK�/KNNGT� 
������ RTQRQUKVKQP� VJCV� HKTO
XCNWG�KU�KPFGRGPFGPV�HTQO�VJG�YC[�KV�KU�HKPCPEGF��6JKU�CNNQYU�GXCNWCVKQP�QH�VJG�KPHNWGPEG
QH�FGDV�QP�VJG�U[UVGOCVKE�TKUM��*COCFC�UVCTVU�YKVJ�VJG�HQNNQYKPI�GSWCVKQP�HQT�VJG� FQNNCT
TGVWTP �VQ�VJG�EQOOQP�UJCTGJQNFGT�KP�QPG�VKOG�RGTKQF�

EIF)2+: +=∆+−−− ���

 τ 
�����

YKVJ : ��GDKV
+ ��KPVGTGUV�RCKF
τ ��KPEQOG�VCZ�TCVG
2 ��RTGHGTTGF�FKXKFGPFU
∆) ��EJCPIG�KP�ECRKVCNK\GF�ITQYVJ
F ��FKXKFGPF
EI ��ECRKVCN�ICKPU

6JG�FQNNCT�TGVWTP�VQ�VJG�UJCTGJQNFGT��DGKPI�FKXKFGPFU�RNWU�ECRKVCN�ICKPU��UJQWNF�DG�GSWCN
VQ�VJG�PGV� KPEQOG�CXCKNCDNG� VQ�EQOOQP�UJCTGJQNFGTU� VQ�YJKEJ� KU� CFFGF� VJG�EJCPIG� KP
ECRKVCNK\GF� ITQYVJ�� 6JG� KPENWUKQP� QH� VJG� ITQYVJ� VGTO�∆)� KU� PGEGUUCT[� VQ� GPUWTG� VJCV
ITQYVJ� QRRQTVWPKVKGU� HQT� VJG� HKTO� � VJCV� KU�� HWVWTG� GCTPKPIU� CDQXG� VJG� HKTO U� EQUV� QH
ECRKVCN�YJKEJ�CTG�CNTGCF[�TGHNGEVGF�KP�VJG�UVQEM�RTKEG�CV�VJG�DGIKPPKPI�QH�VJG�RGTKQF� �FQ
CEETWG� VQ� VJG� UJCTGJQNFGT����9KVJ� VJG� GSWCVKQP� HQT� VJG� FQNNCT� TGVWTP��*COCFC� HKNNU� KP
GSWCVKQP�
������HQT�C�NGXGTGF�HKTO��UQ�C�HKTO�VJCV�WUGU�FGDV���
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6JG�UWDUETKRV�.�FGPQVGU�VJG�NGXGTGF�HKTO��CPF�5.�KU�VJG�OCTMGV�XCNWG�QH�EQOOQP�UVQEM�CV
VJG� DGIKPPKPI� QH� VJG� RGTKQF�� 6JG� UKORNKHKECVKQP� KU� DCUGF� QP� VJG� CUUWORVKQP� VJCV� VJG
EQXCTKCPEG�QH�KPVGTGUV�CPF�RTGHGTTGF�FKXKFGPF�YKVJ�VJG�OCTMGV�KU�PGINKIKDNG�
+H� YG� HKNN� KP� VJG� β�GSWCVKQP� HQT� CP� WPNGXGTGF� HKTO�7�� DGKPI� C� HKTO� YKVJQWV� FGDV� CPF
YKVJQWV�RTGHGTTGF�UVQEM��YG�IGV�

�������������������������������������������������
��� KP�OQFGTP�VGTOU��∆)�YQWNF�UVCPF�HQT�VJG�RTGUGPV�XCNWG�QH�ITQYVJ�QRRQTVWPKVKGU�
UGG�G�I��$TGCNG[�CPF

/[GTU��������R�������DWV�VJG�GZRNCPCVKQP�QH�*COCFC�KU�UQOGYJCV�FKHHGTGPV�CPF�RQUUKDN[�PQV�EQTTGEV�
���VJG�OCKP�OCVJGOCVKECN�TWNGU�WUGF�CTG�EQX�
CZ��D��\����C�EQX�
Z��\���CPF�EQX�
Z��[��\����EQX�
Z��\��
EQX�
[��\���YKVJ�Z��[��CPF�\�OWVWCNN[�KPFGRGPFGPV�XCTKCDNGU�CPF�C�CPF�D�EQPUVCPVU�
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6JG�CPCN[UKU�NGCFU�VQ�C�XGT[�UKORNG�TGUWNV�

7

.

7

. 5
5 ββ = 
�����

6JG�U[UVGOCVKE�TKUM�QH�C�NGXGTGF�HKTO�KU�NCTIGT�DGECWUG�QH�VJG�RTGUGPEG�QH�FGDV��+H�YG�WUG
VJG�/QFKINKCPK�/KNNGT�
������HQTOWNC�

&55
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YJKEJ� UVCVGU� VJCV� VJG� VQVCN� OCTMGV� XCNWG� QH� C� HKTO� KU� KPFGRGPFGPV� QH� KVU� HKPCPEKCN
UVTWEVWTG��YG�ECP�FGVGTOKPG�VJG�KPHNWGPEG�QH�FGDV�QP�VJG�U[UVGOCVKE�TKUM��6JKU�NGCFU�WU�VQ
YJGTG�YG�YCPV�VQ�DG��6JG�U[UVGOCVKE�TKUM�QH�C�HKTO�ECP�DG�URNKV�KPVQ�C�HKPCPEKCN�RCTV�CPF
CP�QRGTCVKQPCN�RCTV��CU�VJG�HQNNQYKPI�GSWCVKQP�UJQYU�
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6JG�U[UVGOCVKE� TKUM�QH�C� HKTO� KU� VJG�TGUWNV�QH� VJG�QRGTCVKQPCN�EJCTCEVGTKUVKEU�QH� VJG� HKTO
CPF�VJG�RTGUGPEG�QH�HKPCPEKCN�NGXGTCIG��6JKU�TGUWNV�KU�KPVGTGUVKPI�KP�KVUGNH��DWV�CNUQ�DGECWUG
KV�CNNQYU�WU�VQ�EQPEGPVTCVG�QP�VJG�QRGTCVKQPCN�EJCTCEVGTKUVKEU�D[�CUUWOKPI�CP�CNN�GSWKV[
HKTO��*COCFC�RGTHQTOU�UQOG�GORKTKECN� VGUVU��QH�YJKEJ�VJG�IGPGTCN�EQPENWUKQP�UWRRQTVU
QWT�EQPVGPVKQP�KP�VJG�KPVTQFWEVQT[�EJCRVGT��CV�VJG�OQUV��UQOG�����QH�VJG�U[UVGOCVKE�TKUM
QH� HKTOU� UVGOU� HTQO� HKPCPEKCN� NGXGTCIG��OGCPKPI� VJCV� CV� NGCUV� ���� KU� VJG� TGUWNV� QH� VJG
QRGTCVKQPCN�
TGCN��EJCTCEVGTKUVKEU�QH�VJG�HKTO�

�������� UXELQVWHLQ�������
4WDKPUVGKP� KU� VJG� HKTUV� CWVJQT�YJQ� VTKGU� VQ�FGXGNQR� VJG� EQORQPGPVU� QH� QRGTCVKPI� TKUM �
VJG� QRGTCVKQPCN� RCTV� QH� U[UVGOCVKE� TKUM�� *G� EQPUKFGTU� C� OWNVK�RTQFWEV� HKTO�� YJGTG� CP
KFGPVKHKCDNG�RTQRQTVKQP�QH�VQVCN�CUUGVU�
CPF�VJWU�VQVCN�HKTO�XCNWG��KU�FGXQVGF�VQ�RTQFWEKPI
RTQFWEV�O��9G�HQNNQY�JKU�CPCN[UKU��DWV�TGUVTKEV�KV�VQ�C�UKPING�RTQFWEV�HKTO��+IPQTKPI�VCZGU
CPF� FGDV�� CPF� CUUWOKPI� VJCV� VJG� UVQEM� TGVWTP� KU� GSWCN� VQ� :�5�� YG� IGV� VJG� HQNNQYKPI
VJTQWIJ�UWDUVKVWVKPI�VJG�RTQHKV�GSWCVKQP�
�������

�������������������������������������������������
���WUKPI�EQX�
Z��[����ρ�
Z��[�⋅�σ
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YJGTG ρ() ��EQTTGNCVKQP�EQGHHKEKGPV
σ() ��UVCPFCTF�FGXKCVKQP

4WDKPUVGKP�
������R�������UWIIGUVU�VJG�HQNNQYKPI�KPVGTRTGVCVKQP�QH�VJG�HQTOWNC�
=R� �X?�TGHNGEVU�QRGTCVKPI�NGXGTCIG��=ρ
S��T/�?�VJG�RWTG�KPHNWGPEG�QH�GEQPQO[�YKFG�GXGPVU�QP

QWVRWV�� CPF� =σ
S�5�?� VJG� WPEGTVCKPV[� QH� QWVRWV� RGT� FQNNCT� QH� CUUGVU� YJKEJ� EQWNF� DG

KPVGTRTGVGF�CU�C�OGCUWTG�QH�VJG�WPEGTVCKPV[�QH� QRGTCVKPI�GHHKEKGPE[ �

6JG�4WDKPUVGKP� HQTOWNC� KU� VJG� HKTUV� CVVGORV� VQ� KPEQTRQTCVG� HKZGF� CPF�XCTKCDNG�EQUVU�� UQ
TGCN�QRGTCVKPI�EJCTCEVGTKUVKEU�� KPVQ�CP�GSWCVKQP�HQT�U[UVGOCVKE�TKUM��0QV�CNN�EQORQPGPVU
CTG� KPVWKVKXGN[� CRRGCNKPI�� CPF� JKU� QRGTCVKPI� NGXGTCIG � KU� DGVVGT� MPQYP� CU� EQPVTKDWVKQP
OCTIKP��*QYGXGT��CV�NGCUV�QPG�NGUUQP�HTQO�VJG�HQTOWNC�KU�QH�KPVGTGUV��VJG�DCUKE�TKUM�VJCV
HQNNQYU� HTQO� QRGTCVKPI� KP� CP� WPEGTVCKP� GEQPQO[� KU� TGKPHQTEGF� D[� VJG� EQPVTKDWVKQP
OCTIKP��4WDKPUVGKP�KU�VJG�HKTUV�VQ�UJQY�VJCV�VJG�KPETGCUG�KP�XCTKCDKNKV[�KP�GCTPKPIU�DGECWUG
QH� C� NCTIGT� EQPVTKDWVKQP�OCTIKP� TGUWNVU� KP� CP� KPETGCUG� KP� U[UVGOCVKE� TKUM��0GZV� VQ� VJKU�
4WDKPUVGKP�KU�VJG�HKTUV�VQ�WUG�VJG�VGTO�QRGTCVKPI�NGXGTCIG�KP�HKPCPEKCN�GEQPQOKEU�CPF�CU
UWEJ�FGUGTXGU�UQOG�GZVTC�CVVGPVKQP�

�������� OHY�������
6JG� HKTUV� UVWF[�VJCV�GZRNKEKVN[� NQQMU�CV�QRGTCVKPI� NGXGTCIG� KU�D[�.GX��YJQ�GZCOKPGU� VJG
CUUQEKCVKQP�DGVYGGP�QRGTCVKPI�NGXGTCIG�CPF�TKUM�KP�QTFGT�VQ� CFXCPEG�VJG�WPFGTUVCPFKPI
QH� VJG� TKUM�IGPGTCVKPI� RTQEGUU� QRGTCVKPI� KP� ECRKVCN� OCTMGVU � 
R�������� *G� FGHKPGU
QRGTCVKPI�NGXGTCIG�CU�VJG�TCVKQ�QH� HKZGF�VQ�XCTKCDNG�QRGTCVKPI�EQUVU��CPF�CU�UWEJ�VTKGU�VQ
KPVTQFWEG�VJGO�KPVQ�VJG�GSWCVKQP�HQT�β��6Q�FQ�UQ��JG�YTKVGU�GDKV�CU�

VVVV
(84: −−= 
�����

YKVJ 4V ��VQVCN�TGXGPWGU�
UCNGU��KP�RGTKQF�V
8V ��VQVCN�XCTKCDNG�EQUVU�KP�RGTKQF�V
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(QNNQYKPI�*COCFC�
�������JG�FGHKPGU�VJG�TGVWTP�HQT�EQOOQP�UVQEMJQNFGTU�CU�VJG�CHVGT�
VCZ�GCTPKPIU�RNWU� VJG�EJCPIG� KP�ECRKVCNK\GF�ITQYVJ��5WDUVKVWVKPI�VJKU� GZRTGUUKQP�QH� VJG
TGVWTP�KP�β��JG�IGVU�
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+P� QTFGT� VQ� HWTVJGT� CPCN[\G� VJKU� GZRTGUUKQP�� .GX� PGGFU� VQ� CUUWOG� VJG� GZKUVGPEG� QH� C
JQOQIGPGQWU�KPFWUVT[��YJGTG�HKTOU�ECP�DG�EQPUKFGTGF�KP�VJG�UCOG� TKUM�ENCUU ��6JKU� TKUM
ENCUU � EQPEGRV�YCU� KPVTQFWEGF�D[�/QFKINKCPK� CPF�/KNNGT� 
������ KP�QTFGT� VQ� KUQNCVG� VJG
GHHGEVU�QH� HKTO�EJCTCEVGTKUVKEU�
KP�VJGKT�ECUG� HKPCPEKCN� NGXGTCIG�� HTQO�OCTMGV� KPHNWGPEGU�
9JGP�YG�CUUWOG�HKTOU�VQ�DG�KP�VJG�UCOG�TKUM�ENCUU��CP[�FKHHGTGPEGU� KP�VJGKT� U[UVGOCVKE
TKUMU� JCXG� VQ� DG� VJG� TGUWNV� QH� HKTO� URGEKHKEU�� KPUVGCF� QH� FKHHGTGPEGU� KP� TGCEVKQPU� VQ
GEQPQOKE� GXGPVU�� .GX� OCKPVCKPU� VJCV� HKTOU� HCEKPI� VJG� UCOG� OCTMGV� EQPFKVKQPU� CPF
RTQFWEKPI�VJG�UCOG�QWVRWV�UVTGCO�ECP�DG�VJQWIJV�VQ�JCXG�VJG�UCOG�OCTMGV�XCNWG��5Q�KH
YG�NQQM�CV�VYQ�HKTOU�KP�C�JQOQIGPGQWU�KPFWUVT[��JCXKPI�CP�KFGPVKECN�UCNGU�RCVVGTP�DWV�C
FKHHGTGPV�NGXGN�QH�HKZGF�EQUVU��YG�ECP�UVCVG�VJCV�VJG�HKTUV�VGTO�KP�
������ �VJG�EQXCTKCPEG
QH� UCNGU� YKVJ� VJG�OCTMGV� TGVWTP� � YKNN� DG� UCOG� HQT� VJGUG� VYQ� HKTOU�� #NUQ�� VJGTG� KU� PQ
TGCUQP� VJCV� VJG� ITQYVJ� VGTO� UJQWNF� FKHHGT� HQT� VJG� HKTOU�� 6JG�OKFFNG� VGTO�YKNN� PQV� DG
UCOG��JQYGXGT��+H�YG�CUUWOG�VJCV�HKTO���KU�VJG�HKTO�YKVJ�VJG�JKIJGT�QRGTCVKPI�NGXGTCIG�
CPF� VJWU� VJG� NQYGT� NGXGN� QH� XCTKCDNG� EQUVU�� TGNCVKXG� VQ� HKTO� ��� VJG� HQNNQYKPI� GSWCVKQP
JQNFU�
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5KPEG�YG� CUUWOG� VJCV� VJG�OCTMGV� XCNWG�QH� VJG� HKTOU� KU� VJG� UCOG�� K�G��5����5��� YG� ECP
EQPENWFG�VJCV�VJG�U[UVGOCVKE�TKUM�QH�HKTO����VJG�HKTO�YKVJ�VJG�JKIJGT�QRGTCVKPI�NGXGTCIG�
KU� JKIJGT� VJCP� VJCV� QH� HKTO� ��� 6JKU� KU� VJG� HKTUV� GZRNKEKV� TGNCVKQPUJKR� DGVYGGP� QRGTCVKPI
NGXGTCIG� CPF� U[UVGOCVKE� TKUM�� 0QVG�� JQYGXGT�� VJCV� KVU� FGTKXCVKQP� TGSWKTGU� UQOG� UVTKEV
CFFKVKQPCN�CUUWORVKQPU��VJG�OCKP�DGKPI�VJCV�ITQYVJ��UCNGU�RCVVGTP�CPF�OCTMGV�XCNWG�CTG
VJG�UCOG�

�������� PDQGHONHU�DQG�UKHH�������
+P� VJG�[GCTU�CHVGT�.GX U� 
������CTVKENG�� UGXGTCN� CVVGORVU�JCXG�DGGP�OCFG� VQ� ENCTKH[� VJG
TGNCVKQP� DGVYGGP� QRGTCVKPI� NGXGTCIG� CPF� TKUM�� %QPKPG� 
������ FGTKXGU� VJCV� VJG
QRGTCVKQPCN�RCTV�QH�U[UVGOCVKE�TKUM�ECP�DG�URNKV�KPVQ�FGOCPF�TKUM�CPF�EQPVTKDWVKQP�OCTIKP
TKUM�� )CJNQP� CPF� )GPVT[� 
������ UWEEGGF� KP� KPEQTRQTCVKPI� DQVJ� FQN� CPF� FHN� KP� C� XGT[
EQORNKECVGF�HQTOWNC��6JG�WNVKOCVG�CTVKENG�QP�VJG�UWDLGEV��JQYGXGT��KU�D[�/CPFGNMGT�CPF
4JGG� 
������� YJQ� UJQY� VJCV� VJGTG� KU� C� UKORNG� NKPGCT� TGNCVKQPUJKR� DGVYGGP� HKPCPEKCN



��

NGXGTCIG��QRGTCVKPI�NGXGTCIG�CPF�TKUM��/CPFGNMGT�CPF�4JGG�UVCTV�VJGKT�CPCN[UKU�D[�PQVKPI
VJCV�KV�KU�PGEGUUCT[�VQ�EQPUKFGT� VJG�LQKPV�KORCEV�QH�VJG�FGITGGU�QH�QRGTCVKPI�CPF�HKPCPEKCN
NGXGTCIG� QP� VJG� U[UVGOCVKE� TKUM� QH� EQOOQP� UVQEM�� #NVJQWIJ�*COCFC� CPF� 4WDKPUVGKP
FGOQPUVTCVG� VJCV� QRGTCVKPI� TKUM� CPF� HKPCPEKCN� TKUM� EQPUVKVWVG� U[UVGOCVKE� TKUM�� KV� KU� PQV
QDXKQWU�JQY�QRGTCVKPI�NGXGTCIG�CPF�HKPCPEKCN�NGXGTCIG�CTG�TGNCVGF�VQ�QRGTCVKPI�TKUM�CPF
HKPCPEKCN�TKUM��TGURGEVKXGN[��KP�VJGKT�TKUM�FGEQORQUKVKQP �
R������
/CPFGNMGT� CPF� 4JGG� FGTKXG� VJGKT� TGNCVKQPUJKR� DGVYGGP� HKPCPEKCN� NGXGTCIG�� QRGTCVKPI
NGXGTCIG�CPF�U[UVGOCVKE�TKUM�WUKPI�VJG�HQTOWNC�EQX�
CZ��D��[����C�EQX�
Z��[���6JG[�HKTUV
FGHKPG�VJG�TGVWTP�QP�EQOOQP�UVQEM�CU
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YKVJ�;V�VJG�GCTPKPIU�CHVGT�KPVGTGUV�CPF�VCZGU��CPF�5V���VJG�OCTMGV�XCNWG�QH�VJG�HKTO�CV�VJG
DGIKPPKPI� QH� VJG� RGTKQF�� 0QVG� VJCV� VJG[� FQ� PQV� KPEQTRQTCVG� VJG� ITQYVJ� VGTO� HTQO
*COCFC�
������UGG�GSWCVKQP�
�������RCIG������+V�UGGOU�VJCV�OQUV�CWVJQTU�UKPEG�$QYOCP

������JCXG�VCMGP�VJG�RQUKVKQP�VJCV�HWVWTG�ITQYVJ�KU�HWNN[�FKUEQWPVGF�KP�VJG�UVQEM�RTKEG�
CPF� VJWU� VJG� HKTO� XCNWG�� UQ� VJGTG� KU� PQ� PGGF� HQT� GZRNKEKV� KPVTQFWEVKQP� QH� VJKU� VGTO�
+PVTQFWEKPI�VJG�TGVWTP�KPVQ�VJG�GSWCVKQP�HQT�U[UVGOCVKE�TKUM�[KGNFU�
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6JKU�KU�TGCTTCPIGF�D[�OWNVKRN[KPI�VJG�HKTUV�CTIWOGPV�QH�VJG�EQXCTKCPEG�YKVJ�;V���;V����CPF
UWDVTCEVKPI�C�EQPUVCPV�HTQO�KV�CU�VJG�TWNGU�HQT�EQXCTKCPEGU�CNNQY�

�


��EQX

�

�

�

�

/V

/V

V

V

V

V

T

T
;
;

5
;

σ
β







−







= −

−

− 
�����

6JG�TGUWNVKPI�HKTUV�VGTO�QH�VJG�EQXCTKCPEG�KU�VJG�TGNCVKXG�EJCPIG�KP�PGV�GCTPKPIU��YJKEJ�KU
CNUQ�VJG�PWOGTCVQT�QH�FHN��$[�TGYTKVKPI�VJG�FHN�CPF�FQN�HQTOWNCU�CU
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YKVJ : ��GDKV
; ��PGV�RTQHKV
4 ��TGXGPWGU�
UCNGU�
5 ��OCTMGV�XCNWG�
UVQEM�RTKEG�

6JKU�XGT[�GNGICPV�TGUWNV�VGNNU�WU�VJCV�VJGTG�KU�C�UKORNG�TGNCVKQPUJKR�DGVYGGP�NGXGTCIG�CPF
U[UVGOCVKE�TKUM��6JGTG�KU�C�DCUKE�TKUM�VQ�VJG�HKTO��JGTG�FGPQVGF�β��CPF�VGTOGF� KPVTKPUKE
DWUKPGUU�TKUM �D[�/CPFGNMGT�CPF�4JGG�
R�������VJCV�KU�OCIPKHKGF�D[�VJG�GZKUVGPEG�QH�HKZGF
EJCTIGU� � DQVJ� HKPCPEKCN� CPF� QRGTCVKQPCN�� 0QVG� VJCV� VJG� QPN[� UVQEJCUVKE� VGTO� KP� VJG
GSWCVKQP�KU�4V��VJG�TGXGPWGU�KP�VJG�EWTTGPV�RGTKQF��'ZVTC�KPUKIJV�ECP�DG�ICKPGF�D[�XKGYKPI
VJG� EQXCTKCPEG� VGTO� CU� NCUV� [GCT U� TGVWTP�OWNVKRNKGF� D[� TGXGPWG� ITQYVJ�� +H� VJGTG� KU� PQ
NGXGTCIG��VJG�WPEGTVCKPV[�KP�TGXGPWG�ITQYVJ�KU�VJG�QPN[�FGVGTOKPCPV�QH�TKUM��#U�YG�JCXG
UGGP�VJTQWIJ�GSWCVKQPU�
�����CPF�
������KP�VJG�CDUGPEG�QH�HKZGF�EJCTIGU�DQVJ�FQN�CPF�FHN
CTG� QPG�� 6JG� EQPENWUKQP� KU� ENGCT�� TKUM� UVGOU� HTQO� KPHNWGPEGU� HTQO� VJG� GEQPQO[�
CHHGEVKPI� VJG� FGOCPF� CPF� VJWU� VJG� TGXGPWG� ITQYVJ� � CPF� VJG� HKTO�URGEKHKE
EJCTCEVGTKUVKEU� OGCUWTGF� VJTQWIJ� FQN� CPF� FHN�� 0QVG� VJG� EQTTGURQPFGPEG� YKVJ� VJG
EQPENWUKQPU�QH�/[GTU�
������YKVJ�TGURGEV�VQ�VJG�GORKTKECN�UVWFKGU�QP�VJG�FGVGTOKPCPVU�QH
β�� #U� FKUEWUUGF� KP� UGEVKQP� ������ 
RCIG� ����� JG� KFGPVKHKGF� VYQ� OCKP� FGVGTOKPCPVU�
HKPCPEKCN� NGXGTCIG�� CPF� E[ENKECNKV[�� 9KVJKP� VJG� /CPFGNMGT� CPF� 4JGG� HTCOGYQTM�� VJKU
E[ENKECNKV[�ECP�DG�VJQWIJV�QH�CU�VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG�
(KPCNN[�� VJG� HQTOWNC� ECP� QPN[� DG� FGTKXGF� WPFGT� VJG� CUUWORVKQPU� QH� VJG� DTGCM�GXGP
CPCN[UKU� CU�FKUEWUUGF� KP� UGEVKQP������� 
RCIG������6JGTGHQTG�� KVU� RTCEVKECN� CRRNKECDKNKV[� KU
NKOKVGF�� +VU� EQPEGRVWCN� CRRGCN�� JQYGXGT�� KU� PQV� TGFWEGF� D[� VJKU� CV� CNN�� +V� EQPXKPEKPIN[
FGOQPUVTCVGU�VJG�KORQTVCPEG�QH�VJG�QRGTCVKQPCN�NGXGTCIG�VQ�C�HKTO U�U[UVGOCVKE�TKUM�

����PHDVXULQJ�GRO

6JG�OGCUWTGOGPV�QH�FQN�KU�OQTG�EQORNKECVGF�VJCP�KVU�UKORNG�HQTOWNC�OKIJV�UWIIGUV��#U
KPFKECVGF� KP� UGEVKQP� ������ 
RCIG� ����� VJG� FQN� KU� WPKSWG� HQT� GXGT[� DWUKPGUU� GPVKV[� 
CP
KPXGUVOGPV� RTQLGEV�� C� DWUKPGUU� WPKV�� C� HKTO�� GVE���� CPF�YKVJKP� VJCV� DWUKPGUU� GPVKV[� CNUQ
WPKSWG�HQT�GXGT[�NGXGN�QH�UCNGU��6JKU�OGCPU�VJCV�OGCUWTKPI� VJG �FQN�QH�C�UKPING�RTQLGEV�QXGT
C�PWODGT�QH� [GCTU� KU�PQV�RQUUKDNG��WPNGUU� KVU� UCNGU�FQ�PQV�EJCPIG��0GXGTVJGNGUU�� UGXGTCN
CWVJQTU�JCXG�VTKGF�VQ�FGXGNQR�OGVJQFU�VQ�EQOG�VQ�C�TQDWUV� KPFKECVKQP�QH�VJG�QRGTCVKPI
NGXGTCIG�QH�HKTOU��.GX�
������JCU�VTKGF�VQ�FQ�VJKU�VJTQWIJ�GUVKOCVKPI�HKZGF�CPF�XCTKCDNG
EQUVU��K�G��D[�HKNNKPI�KP�VJG�XCTKCDNG�HQTOWNC�
�����HTQO�RCIG�����6JG�VYQ�QVJGT�KORQTVCPV
CTVKENGU�QP�VJG�UWDLGEV�CTG�/CPFGNMGT�CPF�4JGG�
������CPF�1 $TKGP�CPF�8CPFGTJGKFGP

�������YJQ�VT[�VQ�WUG�VJG�GNCUVKEKV[�HQTOWNCU�VQ�GUVKOCVG�FQN��$NC\GPMQ�
������UWIIGUVU
WUKPI� GCTPKPIU� OCTIKPU�� CPF� YG� YKNN� RC[� UQOG� OQTG� CVVGPVKQP� VQ� VJKU� CRRTQCEJ� HQT
TGCUQPU� VJCV� YKNN� DG� GZRNCKPGF�� #UKFG� HTQO� VJGUG�� UGXGTCN� CWVJQTU� WUG� OGCUWTGOGPV
OGVJQFU�VJCV�CTG�KPURKTGF�OQTG�D[�RTCEVKECN�EQPUKFGTCVKQPU�VJCP�D[�VJGQT[��1H�VJGUG��YG



��

YKNN�FKUEWUU�#PI�CPF�2GVGTUQP� 
�������&CTTCV� CPF�/WMJGTLGG� 
������� CPF� VYQ� HWTVJGT
CTVKENGU�D[�$NC\GPMQ�
������������

������ OHY�������

+P�QTFGT�VQ�HKPF�C�OGCUWTG�HQT�QRGTCVKPI�NGXGTCIG��.GX�GUVKOCVGU�VJG�RQTVKQP�QH�XCTKCDNG
EQUVU� KP� VJG� VQVCN� EQUVU�� #NVJQWIJ� VJG� XCTKCDNG� EQUVU� FQ� PQV� EQORNGVGN[� TGRTGUGPV� VJG
QRGTCVKPI�NGXGTCIG�
UGG�UGEVKQP��������RCIG������KV�KU�ENGCT�VJCV�C�HKTO�YKVJ�C�NCTIGT�UJCTG
QH� XCTKCDNG� EQUVU� YKNN� JCXG� C� NQYGT� FQN���� .GX� VTKGU� VQ� OGGV� VJG� CUUWORVKQP� QH
JQOQIGPGQWU� KPFWUVTKGU� VJCV� KU� RCTCOQWPV� VQ� JKU� FGTKXCVKQPU� � RTGUGPVGF� KP� UGEVKQP
��������
RCIG����� �VJTQWIJ�NQQMKPI�CV�VJG�UVGGN��QKN��CPF�GNGEVTKEKV[�KPFWUVTKGU��6JG�UCNGU
RCVVGTP�QH�HKTOU�KP�VJGUG�KPFWUVTKGU��CU�YGNN�CU�VJG�GEQPQOKE�KPHNWGPEGU��CTG�VJQWIJV�VQ�DG
CRRTQZKOCVGN[� VJG� UCOG�CETQUU� VJG� KPFWUVT[��.GX� GUVKOCVGU� VJG�XCTKCDNG� EQUVU� QH� C� HKTO
YKVJ�VJG�HQNNQYKPI�TGITGUUKQP�CPCN[UKU�

LVLVLLLV 36% εκφ ++= 
�����

YJGTG 6%LV��VQVCN�QRGTCVKPI�EQUVU�QH�HKTO�L�FWTKPI�[GCT�V
φL ��TGITGUUKQP�EQPUVCPV
κL ��TGITGUUKQP�EQGHHKEKGPV
3LV ��QWVRWV��OGCUWTGF�KP�M9J�HQT�GNGEVTKEKV[�HKTOU��CPF�FQNNCT�TGXGPWGU�HQT�VJG

QVJGT�KPFWUVTKGU
εLV ��GTTQT�VGTO

6JKU�OCMGU� VJG� TGITGUUKQP� EQGHHKEKGPV�κL� CP� KPFKECVQT� QH� VJG� XCTKCDNG� EQUVU� QH� VJG� HKTO
WPFGT�VJG�CUUWORVKQP�VJCV�PQ�UWDUVCPVKCN�EJCPIGU�KP�VJG�RTQFWEVKQP�RTQEGUU�QEEWT��6JG
TGRQTVGF�EQGHHKEKGPVU�QH�FGVGTOKPCVKQP�
4���CTG�GZVTGOGN[�JKIJ� HQT� VJKU� TGITGUUKQP�� HTQO
�����VQ�������FGRGPFKPI�QP�VJG�KPFWUVT[�CPF�VJG�VKOG�KPVGTXCN��6JG�CXGTCIG�XCNWG�QH�κL

HQT�VJG�UVGGN�OCPWHCEVWTGTU�QXGT����[GCTU�KU�������CPF�HQT�VJG�QKN�RTQFWEGTU�KV�KU�������6JKU
OGCPU� VJCV� QP� CXGTCIG�� UQOG� ���� QH� VJG� VQVCN� EQUVU� QH� VJG� UVGGN� OCPWHCEVWTGTU� KU
XCTKCDNG��9G�ECPPQV�UC[�YJCV�VJKU�OGCPU�HQT�VJG�CXGTCIG�FQN��UKPEG�YG�NCEM�UCNGU�FCVC�

������ PDQGHONHU�DQG�UKHH�������

6JG� CRRTQCEJ� QH� .GX� 
������ KU� PQV� HGCUKDNG� HQT� KPFWUVTKGU� VJCV� JCXG� OQTG� FKXGTUG
RTQFWEVKQP� RTQEGUUGU�� 5KPEG� KPHQTOCVKQP� QP� UCNGU�� GDKV�� CPF� PGV� RTQHKV� KU� CXCKNCDNG� HQT
GXGT[�HKTO��/CPFGNMGT�CPF�4JGG�UVCTV� HTQO�VJG�GNCUVKEKV[�HQTOWNC�QH�FQN�� +H�YG�VCMG�VJG
GNCUVKEKV[� QH� C�H
D�� VQ� D�� CPF� VJG� GNCUVKEKV[� E� KU� EQPUVCPV�� YG� IGV� 
9GUVGTOCPP�� �����
R���� ����

�������������������������������������������������
���KH�YG�NGV�VJG�UJCTG�QH�XCTKCDNG�EQUVU�KP�VQVCN�EQUVU�DG�κ��YG�IGV

6%SR

6%SR
FQN

−
−= κ

%NGCTN[��KPETGCUKPI�κ�YJKNG�JQNFKPI�VQVCN�EQUVU�EQPUVCPV�NQYGTU�FQN�
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�����

+H�YG�UWDUVKVWVG�GDKV�HQT�C��CPF�UCNGU�HQT�D��VJG�TGUWNVKPI�TGITGUUKQP�KU

LVLVLLLV 4EC: ε++= NPNP 
�����

6JG�VGTO�εLV�KU�VJG�FKUVWTDCPEG�VGTO��CPF�VJG�TGITGUUKQP�EQGHHKEKGPV�EL�KU�VJG�GUVKOCVQT�QH
FQN��.KMGYKUG�HQT�VJG�FGITGG�QH�HKPCPEKCN�NGXGTCIG��YG�IGV

LVLVLLLV :FD; ε++= NPNP 
�����

YKVJ�FL�TGRTGUGPVKPI�FHN��0QVG�VJCV�VJG�CUUWORVKQP�QH�C�EQPUVCPV�FQN�CPF�FHN�KU�GUUGPVKCN�KP
HQTOWNCVKPI�VJGUG�GSWCVKQPU��#UKFG�HTQO�VJKU��VJG�WUG�QH�NQICTKVJOU�OGCPU�VJCV�PGICVKXG
GCTPKPIU� 
GKVJGT� GDKV� QT� PGV�� CTG� PQV� CNNQYGF�� 9JGP� PGICVKXG� GCTPKPIU� CTG� QDUGTXGF�
/CPFGNMGT� CPF�4JGG� TWP� VJG� TGITGUUKQPU� YKVJQWV� VJG� NQICTKVJOKE� VTCPUHQTOCVKQP�� (QT
FQN��VJKU�OGCPU

LVLVLLLV 4JI: ε++= 
�����

6JG�GUVKOCVQT�HQT�FQN�KU�HQWPF�D[�OWNVKRN[KPI�JL�YKVJ� ��
 LL :4 ��FGPQVKPI�VJG�CXGTCIGU�QH

4L�CPF�:L�QXGT�VJG�UCORNG�RGTKQF��6JG�EQTTGEVKQP�KU�PGGFGF�DGECWUG�YG�CTG�KPVGTGUVGF�KP
VJG�TGNCVKXG�EJCPIGU�QH�GDKV�CPF�UCNGU����6JG�UCOG�RTQEGFWTG�KU�HQNNQYGF�HQT�FHN�
+P�CNN��VJG[�WUG����[GCTU�QH�FCVC�HTQO�����HKTOU��6JG�TGUWNVU�QH�VJGKT�TGITGUUKQPU�CTG�QPN[
TGRQTVGF�CV�VJG�KPFWUVT[�NGXGN��DGECWUG�VJGKT�OCKP�KPVGTGUV�NKGU�KP�XCNKFCVKPI�VJGKT�OQFGN
QH� VJG� KPHNWGPEG� QH� NGXGTCIG� QP� TKUM� CU� HQTOWNCVGF� KP� GSWCVKQP� 
������� 6JG[� TGRQTV
CXGTCIG�FQNU�RGT�KPFWUVT[�QH������VQ�������CPF�CXGTCIG�FHNU�QH������VQ������

������ R·EULHQ�DQG�YDQGHUKHLGHQ�������

6JG� GXGT[VJKPI� KU� EQPUVCPV �CUUWORVKQP� DGJKPF� VJG� OGCUWTGOGPV� VGEJPKSWG� QH� FQN
CEEQTFKPI�VQ�/CPFGNMGT�CPF�4JGG�
������KU�EJCNNGPIGF�D[�1 $TKGP�CPF�8CPFGTJGKFGP�
6JG[� OCKPVCKP� VJCV� VJG� /CPFGNMGT� CPF� 4JGG�CRRTQCEJ� KU� DKCUGF� HQT� ITQYKPI� HKTOU�
'URGEKCNN[�YJGP�VJG�ITQYVJ�VTGPF�KU�FQOKPCPV�QXGT�VJG� TGUKFWCN�XCTKCVKQP �KP�UCNGU�CPF
GCTPKPIU��C�TGITGUUKQP�HTQO�GCTPKPIU�VQ�UCNGU�YKNN�TGUWNV�KP�FQN�XCNWGU�QH�CTQWPF����6JKU�KU
KPFGGF� YJCV� /CPFGNMGT� CPF� 4JGG� HKPF�� 6Q� VCEMNG� VJKU� RTQDNGO�� 1 $TKGP� CPF
8CPFGTJGKFGP�KPVGTRTGV�VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG�CU�VJG�TCVKQ�QH�VJG�RGTEGPVCIG
FGXKCVKQP�QH�QRGTCVKPI�KPEQOG�HTQO�KVU�GZRGEVCVKQP�VQ�VJG�RGTEGPVCIG�FGXKCVKQP�QH�UCNGU
TGXGPWGU�HTQO�KVU�GZRGEVCVKQP�

�������������������������������������������������
���YG�IGV�DCEM�VQ�VJKU�KP�UGEVKQP�������
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:V��KU�IKXGP�D[

�GZR
�
 :

VVV
:': µ⋅= 
�����

6JG� NCUV� VGTO� QH� VJKU� GZRTGUUKQP� TGRTGUGPVU� VJG� EQPVKPWQWU�EQORQWPF� TCVG� QH� EJCPIG�
LWUV� NKMG� VJG� EQPVKPWQWU�EQORQWPF� KPVGTGUV� TCVG�� 6JGTGHQTG�� VJKU� TCVG� QH� EJCPIG� KU� CP
CRRTQZKOCVKQP�QH�VJG�FKUETGVG�RGTEGPVCIG�EJCPIG�
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:µ

0QVG�VJCV�VJKU�KU�VJG�FKHHGTGPEG�DGVYGGP�VJKU�[GCT U�XCNWG�CPF�VJG�GZRGEVGF�XCNWG�HQT�VJKU
[GCT��QT�VJG�TGUKFWCN�XCTKCVKQP��0GZV��C�ITQYVJ�VGTO�KU�KPVTQFWEGF�VQ�IGV�CP�GZRTGUUKQP�HQT
VJG�GZRGEVGF�XCNWG�
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*GTG��:��KU�VJG�DGIKPPKPI�NGXGN�QH�GDKV��CPF�I:�VJG�EQPVKPWQWU�TCVG�QH�ITQYVJ��5WDUVKVWVKQP
CPF�EQPXGTUKQP�VQ�NQICTKVJOU�NGCFU�VQ
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6JG�UCOG�RTQEGFWTG�HQT�4V��VJG�NGXGN�QH�TGXGPWGU��NGCFU�VQ
4
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�
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(KPCNN[��VJG�VYQ�TGUKFWCN�XCTKCVKQP�UGTKGU�CTG�VCMGP�VQIGVJGT�

V

4

V

:

V
& εµµ += 
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+P�VJKU�TGITGUUKQP��&�KU�VJG�GUVKOCVQT�QH�FQN��6JKU�UQOGYJCV�GNCDQTCVG�RTQEGFWTG�UJQWNF
RTQFWEG�DGVVGT�TGUWNVU��CEEQTFKPI�VQ�1 $TKGP�CPF�8CPFGTJGKFGP�� 6JGTG�KU�CP�KORQTVCPV
FKHHGTGPEG�DGVYGGP�QWT�HQTOWNCG�CPF�VJG�V[RKECN�VGZVDQQM�QPGU��VJG�GSWCVKQPU�JGTG�CTG
ECTGHWN� VQ�OGCUWTG�FQN� CV� CPF�QPN[�CV� VJG� GZRGEVGF� NGXGNU�QH� UCNGU�CPF�GCTPKPIU � 
R������
*QYGXGT��VJKU�KU�QPN[�VTWG�KH�VJG�ITQYVJ�VGTOU�CTG�EQPUVCPV��#PF�GXGP�VJGP��VJGTG�KU�UVKNN
PQ�TQQO�HQT�CDTWRV�EJCPIGU� KP�VJG�EQPUVGNNCVKQP�QH�VJG�HKTO��PQT�HQT�RTKEG� HNWEVWCVKQPU�
0GXGTVJGNGUU�� VJGKT� JCPFNKPI� QH� ITQYVJ� FQGU� UGGO� CP� KORTQXGOGPV� KP� OGCUWTKPI� FQN�
6JG[�UJQY�VJKU�VJTQWIJ�CP�GORKTKECN�CPCN[UKU��YJKEJ�CNUQ�FGOQPUVTCVGU�VJG�NKOKVCVKQPU�QH
VJGKT�OGVJQF��QPN[�HKTOU�VJCV�JCF�PQ�QDXKQWU�OCLQT�UVTWEVWTCN�UJKHVU�UWEJ�CU�OGTIGTU�QT
FKXGUVKVWTGU��CPF�HKTOU�VJCV�JCF�PQ�QRGTCVKPI�NQUUGU��CTG� KPENWFGF��9JGP�CRRN[KPI�VJGKT
OGVJQF�VQ�C�UCORNG�QH�����HKTOU�OGGVKPI�VJGUG�EQPFKVKQPU��VJG[�HKPF�C�NCTIGT�XCTKCVKQP�KP
VJGKT�FQN�XCNWGU� EQORCTGF� VQ� VJG� TGUWNVU� QH� VJG�/CPFGNMGT� CPF�4JGG� CRRTQCEJ��YJKEJ
VGPF�VQ�ENWUVGT�CTQWPF����#NUQ�����QH� VJG� TGUWNVKPI�FQN�XCNWGU�CTG� NCTIGT� VJCP��� HQT� VJG
1 $TKGP�CPF�8CPFGTJGKFGP�OGVJQF��CU�EQORCTGF�VQ����HQT�/CPFGNMGT�CPF�4JGG�
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$NC\GPMQ� 
������ R�� ������FKUEWUUGU�PGV� QRGTCVKPI�OCTIKP� CU� CP� CNVGTPCVKXG�OGCUWTG� QH
QRGTCVKPI�NGXGTCIG��6JG�PGV�QRGTCVKPI�OCTIKP�OGCUWTGU� VJG�CXGTCIG�KORCEV� �KPENWFKPI
HKZGF�EQUVU� �QH�QPG�FQNNCT�UCNGU�QP�QRGTCVKPI�ECUJ�HNQYU ��6JGTG�KU�CP�KPXGTUG�TGNCVKQPUJKR
DGVYGGP� PGV� QRGTCVKPI� OCTIKP� CPF� FGITGG� QH� QRGTCVKPI� NGXGTCIG�� VJG� NCTIGT� VJG� PGV
QRGTCVKPI�OCTIKP��VJG�NQYGT�VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG��6Q�UGG�VJKU��DGCT�KP�OKPF
VJCV�C�NCTIG�PGV�QRGTCVKPI�OCTIKP�KORNKECVGU�NCTIG�GCTPKPIU�TGNCVKXG�VQ�UCNGU��OGCPKPI�VJCV
VJG� HKTO� KU� HWTVJGT� CYC[� HTQO� KVU� DTGCM�GXGP� RQKPV�� %QPXGTUGN[�� KH� VJG� PGV� QRGTCVKPI
OCTIKP�KU�ENQUG�VQ�\GTQ��VJKU�OGCPU�VJCV�VJG�HKTO�OCMGU�CNOQUV�PQ�RTQHKV��+P�VJKU�UKVWCVKQP�
VJG� FGITGG� QH� QRGTCVKPI� NGXGTCIG� KU� JKIJ� UKPEG� C� UOCNN� KPETGCUG� KP� UCNGU� YKNN� NGCF� VQ� C
TGNCVKXGN[�NCTIG�KPETGCUG�KP�GCTPKPIU�
9JCV�KU�VJG�FKHHGTGPEG�DGVYGGP�VJG�VYQ�CRRTQCEJGU!�+H�YG�NQQM�CV�VJG�HQTOWNCU��YG�JCXG
VJG�HQNNQYKPI�

(XRS
XRS

FQN
−−

−=
�

�



����

SR
(XRS

PQO
−−= �



�����

1DXKQWUN[�� VJG[� WUG� VJG� UCOG� KPHQTOCVKQP�� *QYGXGT�� VJGTG� KU� QPG� KORQTVCPV
EJCTCEVGTKUVKE� QH� PQO� VJCV� OCMGU� KV� KPVGTGUVKPI� KP� CPCN[\KPI� HKTOU�� KV� KU� C� EQPVKPWQWU
OGCUWTG��7PNKMG�FQN�� KV�JCU�PQ�RQKPV�CV�YJKEJ�KV� LWORU�HTQO�C�NCTIG�PGICVKXG�VQ�C� NCTIG
RQUKVKXG�XCNWG��6JKU�KU�DGECWUG�VJG�FGPQOKPCVQT�QH�PQO�KU�UKORN[�UCNGU�TGXGPWGU��YJGTGCU
FQN� WUGU� GDKV��#PF� GDKV� ECP� DG� PGICVKXG�� RQUKVKXG�� QT� \GTQ��1H� EQWTUG�� KP�OGCUWTKPI� FQN
GORKTKECNN[��YG�UVCTV�HTQO�VJG�GNCUVKEKV[�HQTOWNC�

UCNGU
GDKV

FQN
�
�

∆
∆= 
����

*GTG�YG�JCXG�VJG�UCOG�RTQDNGO��VJG�FGPQOKPCVQT��VJG�RGTEGPVCIG�EJCPIG�KP�UCNGU��ECP
VCMG�QP�CP[�XCNWG�� KPENWFKPI�\GTQ��9JGP�YG�CNUQ�VCMG�KPVQ�CEEQWPV�VJCV�OGCUWTKPI�FQN
TGSWKTGU�VJG�WUG�QH� TGITGUUKQP�CPCN[UKU�
YKVJ�VJG�OGVJQF�QH�1 $TKGP�CPF�8CPFGTJGKFGP

������UGEVKQP��������GXGP�VJTGG�VKOGU���VJGTG�KU�OWEJ�VQ�UC[�HQT�C�UKORNGT��OQTG�UVCDNG
OGVJQF�QH�GUVKOCVKPI�VJG�EQUV�UVTWEVWTG��#PF�VJG�PGV�QRGTCVKPI�OCTIKP� KU�DQVJ�GCU[�VQ
OGCUWTG�CPF�UVCDNG��(KPCNN[�� KV� ECP� CNUQ�JCPFNG�PGICVKXG�XCNWGU��$GHQTG�FKUECTFKPI� KV�� KV
UGGOU�WUGHWN�VQ�GXCNWCVG�KV�QP�VJG�UCOG�CURGEVU�CU�VJG�OGVJQFU�HQT�OGCUWTKPI�FQN�
(KTUV��NGV�WU�UGG�JQY�VJG�VYQ�OGCUWTGU�DGJCXG�YKVJ�TGURGEV�VQ�EJCPIGU�KP�VJG�XCTKCDNGU�
+P�VCDNG������YG�RTGUGPV�VJG�XCTKQWU�FGTKXCVKXGU�QH�FQN�CPF�PQO�� +V� KU� KORQTVCPV�VQ�PQVG
VJCV�VJG�FQN�HQTOWNC�KU�DCUGF�QP�VJG�CUUWORVKQP�VJCV�CNN�QVJGT�XCTKCDNGU�TGOCKP�EQPUVCPV�
6JKU�OGCPU� VJCV� QPN[� VJG� FGTKXCVKXG� QH� FQN� YKVJ� TGURGEV� VQ� S� ECP� DG� KPVGTRTGVGF� CU� C
EJCTCEVGTKUVKE� QH� C� RTQFWEVKQP� EQPHKIWTCVKQP��1H� EQWTUG��YJGP�YG� VJKPM� HWTVJGT� VJKU� KU
NQIKECN��EJCPIGU�KP�VJG�QVJGT�RCTCOGVGTU�KORN[�C�EJCPIG�KP�VJG�EQUV�UVTWEVWTG��#PF�CU�YG
MPQY��VJKU�KP�VWTP�OGCPU�VJCV�VJG�FQN�EJCPIGU��6JG�FGTKXCVKXGU�YKVJ�TGURGEV�VQ�(��X��CPF
R�UJQWNF�VJGTGHQTG�DG�KPVGTRTGVGF�CU�VJG�KORCEV�QH�EJCPIKPI�VJG�EQUV�UVTWEVWTG�
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VCDNG�����FGTKXCVKXGU�QH�FQN�CPF�PQO�YKVJ�TGURGEV�VQ�WPKV�UCNGU�S��HKZGF�EQUVU�(��XCTKCDNG�EQUV�RGT�WPKV�X��CPF
RTKEG�R�

9JCV�YG�UGG�KU�VJCV�FQN�CPF�PQO�DGJCXG�EQORNGVGN[�QRRQUKVG�CU�NQPI�CU�R�KU�NCTIGT�VJCP�X�
6JKU�OGCPU�VJCV�KPVGTRTGVKPI�VJGO�TGICTFKPI�EJCPIGU�KP�EQUV�UVTWEVWTG�YKNN�RTQFWEG�VJG
UCOG�IGPGTCN�TGUWNVU��CP�KPETGCUG�KP�HKZGF�EQUVU�NGCFU�VQ�C�NCTIGT�FQN��CPF�VQ�C�UOCNNGT�PQO�
#P�KPETGCUG�KP�RTKEG�TGUWNVU�KP�C�UOCNNGT�FQN��CPF�C�NCTIGT�PQO��7PHQTVWPCVGN[��VJKU�FQGU
PQV�OGCP�VJCV�CPCN[\KPI�PQO�CPF�FQN�KP�C�ETQUU�UGEVKQPCN�GXCNWCVKQP�QH�DWUKPGUU�GPVKVKGU
YKNN�RTQFWEG�EQPUKUVGPV�TGUWNVU��YJGP�EQORCTKPI�VYQ�HKTOU��VJG�QPG�YKVJ�VJG�NCTIGT�PQO
FQGU�PQV�PGEGUUCTKN[�JCXG�C�NQYGT�FQN��6JKU�ECP�DG�UJQYP�VJTQWIJ�C�UKORNG�GZCORNG��9G
VCMG�C�NQQM�CV�VJTGG�RQUUKDNG�EQPHKIWTCVKQPU�VQ�OCPWHCEVWTG�C�RTQFWEV��9G�CUUWOG�VJCV
VJG�UGNNKPI�RTKEG�KU�����6JG�URGEKHKEU�QH�VJG�RTQEGUUGU�CTG�

C D E

HKZGF�EQUVU ��� ��� ���
XCTKCDNG�EQUV�RGT�WPKV � � �
EQPVTKDWVKQP�OCTIKP � � �
DTGCM�GXGP�RQKPV �� �� ��

VCDNG�����VJTGG�EQUV�EQPHKIWTCVKQPU�VQ�OCPWHCEVWTG�C�RTQFWEV�

#U�YCU�PQVGF�KP�UGEVKQP�������
RCIG������VJG�FQN�QH�RTQEGUUGU�YKVJ�VJG�UCOG�DTGCM�GXGP
RQKPV�CTG� KFGPVKECN��6JGTGHQTG�� VJG�FQN�NKPGU�QH�RTQEGUUGU�C� CPF�E� EQKPEKFG�� CU� UJQYP� KP
HKIWTG������9G�CNUQ�UGG�VJCV�VJG�NKPGU�QH�PQO�ETQUU�VJG�Z�CZKU�CV�VJG�DTGCM�GXGP�RQKPVU�
6JG[�CNN�JCXG�C�JQTK\QPVCN�CU[ORVQVG�CV�VJGKT�EQPVTKDWVKQP�OCTIKP�RGTEGPVCIG��UKPEG�VJKU
YKNN�DG�VJG�WNVKOCVG�PGV�QRGTCVKPI�OCTIKP�KP�VJG�ECUG�QH�KPHKPKVG�UCNGU��$WV�YG�FQ�PQV�UGG
CP� QXGTCNN� EQPUKUVGPE[� KP� VJG� DGJCXKQT� QH� FQN� XGTUWU� PQO�� $GECWUG� QH� VJGKT� KFGPVKECN
EQPVTKDWVKQP� OCTIKP� RGTEGPVCIG�� D� CPF� E� FQ� PQV� ETQUU�� CPF� VJGKT� FQN� CPF� PQO� UJQY
QRRQUKVG�DGJCXKQT��*QYGXGT��KH�YG�NQQM�CV�C��YG�UGG�VJCV�KV�UVCTVU�CU�VJG�NQYGUV�QH�VJTGG�
CPF�ETQUUGU�DQVJ�VJG�QVJGT�EWTXGU��VJG�DGJCXKQT�QH�PQO�KU�PQV�EQPUKUVGPV�YKVJ�FQN��+H�YG
VCMG� FQN� VQ� DG� VJG� VJGQTGVKECNN[� EQTTGEV� EQPEGRV� VQ� TGRTGUGPV� VJG� KORQTVCPEG� QH� HKZGF
EQUVU��CPF�VJGTGHQTG�VJG�EQTTGEV�KPFKECVQT�QH�VJG�EQUV�UVTWEVWTG��KV�KU�QDXKQWU�VJCV�PQO�KU
PQV�KFGCNN[�UWKVGF�VQ�OGCUWTG�VJG�EQUV�UVTWEVWTG�
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-2,00
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2,00

dola dolb dolc noma nomb nomc

HKIWTG�����FQN�XGTUWU�PQO��RGT�KPFKXKFWCN�RTQLGEV�EQORNGVGN[�KPXGTUG��ETQUU�UGEVKQPCNN[�PQV�EQPUKUVGPV�

2CTV� QH� VJG� RTQDNGO� KU� VJCV� PGV� QRGTCVKPI� OCTIKP� KU� HKTUV� CP� KPFKECVQT� QH� QXGTCNN
RTQHKVCDKNKV[��KPENWFKPI�VJG�GHHGEVU�QH�HKZGF�EQUVU��$GECWUG�QH�VJKU��KV�FQGU�PQV�HWNN[�UWEEGGF
KP�GUVKOCVKPI�VJG�GHHGEVU�QH�HKZGF�EQUVU�CU�UWEJ��+P�HCEV��C�YJQNN[�FKHHGTGPV�KPVGTRTGVCVKQP
QH�PQO� KU�RQUUKDNG��(QT� VJKU��YG� NQQM�CV� VJG� UGPUKVKXKV[�QH� EJCPIGU� KP� GDKV� VQ� EJCPIGU� KP
UCNGU� DGECWUG� QH� RTKEG� HNWEVWCVKQPU��9G� ECP� VJKPM� QH� VJKU� CU� C� UQTV� QH� FGITGG� QH� RTKEG
NGXGTCIG� �NGV U�ECNN�KV�FRN�
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9JCV�YG� GXCNWCVG� JGTG� KU� VJG� NKPM� DGVYGGP� VJG� EQUV� EQPHKIWTCVKQP� QH� VJG� RTQFWEVKQP
RTQEGUU�CPF�RTKEG�EJCPIGU��1H�EQWTUG�� VJG�CUUWORVKQPU�DGJKPF� VJG�FGTKXCVKQP�CTG�GXGP
NGUU� TGCNKUVKE� VJCP�YKVJ�FQN��#�RTKEG�EJCPIG�YKNN� CNOQUV� EGTVCKPN[� KPHNWGPEG�S�� VJG�WPKVU



��

UQNF��0GXGTVJGNGUU��VJG�HQTOWNC�HQT�FRN�KU�HCOKNKCT��KV�KU�VJG�TGEKRTQMG�QH�PQO��6JG�GHHGEV�QH
C� RTKEG� KPETGCUG� KU� UOCNNGT� HQT� C� RTQEGUU�YKVJ� C� NCTIGT�PQO��#ICKP�� YG� UGG� VJCV� PQO� KU
OWEJ� OQTG� C� OGCUWTG� QH� QXGTCNN� RGTHQTOCPEG� VJCP� KV� KU� CP� KPFKECVQT� QH� VJG� EQUV
UVTWEVWTG��6JKU�OCMGU�KV�KU�PQV�KFGCNN[�UWKVGF�CU�CP�KPFKECVQT�QH�VJG�EQUV�UVTWEVWTG�HTQO�C
VJGQTGVKECN�RQKPV�QH�XKGY��$WV� KV� KU�RQUUKDNG� VJCV� VJG�RTCEVKECN�OGCUWTGOGPV� KUUWGU�� CPF
GURGEKCNN[�KVU�UVCDKNKV[��OCMG�PQO�C�WUGHWN�OGCUWTG�QH�VJG�EQUV�UVTWEVWTG�

������ DG�KRF�PHWKRGV

5GXGTCN�CWVJQTU�JCXG�WUGF�QVJGT�OGVJQFU�VQ�GUVKOCVG�VJG�QRGTCVKPI�NGXGTCIG��UQOGVKOGU
URGEKHKECNN[�VQ�OGCUWTG�FQN��QVJGT�VKOGU�OQTG�IGPGTCNN[�VQ�GUVKOCVG�VJG�RQTVKQP�QH�HKZGF�QT
XCTKCDNG�EQUVU��6JG�OQUV�DCUKE�CRRTQCEJ�KU�VJG�QPG�VCMGP�D[�2GVGTUGP�
�������*G�NQQMU�CV
C� URGEKHKE� RCTV� QH� HKTO� EQUVU�� PCOGN[� RGPUKQP� EQUVU�� +P� VJG� 75#�� HKTOU� ECP� EJQQUG
DGVYGGP�VYQ�V[RGU�QH�RGPUKQP�U[UVGOU��C� FGHKPGF�DGPGHKV�RNCP ��YJGTG�VJG�HKTO U�RGPUKQP
EQPVTKDWVKQPU� CTG� NCTIGN[� HKZGF�� QT� C� FGHKPGF� EQPVTKDWVKQP� RNCP �� YJGTG� VJG� RGPUKQP
EQPVTKDWVKQPU� CTG� FGRGPFGPV� WRQP� HKTO� RGTHQTOCPEG�� 9JGP� GCTPKPIU� 
K�G�� HKTO
RGTHQTOCPEG��CTG�JKIJGT��VJG�HKTO�EQPVTKDWVGU�OQTG��CNUQ��C�OKPKOWO�GCTPKPIU�NGXGN�ECP
DG� FGHKPGF� DGNQY�YJKEJ�PQ� EQPVTKDWVKQPU� CTG�OCFG� D[� VJG� HKTO��6JTQWIJ� KUQNCVKPI� CP
KFGPVKHKCDNG�RCTV�QH�VQVCN�EQUVU��2GVGTUGP�
������KP�GHHGEV�NQQMU�CV�VJG�QRGTCVKPI�NGXGTCIG�
VJGUG� EQUVU� ECP� DG� GKVJGT� HKZGF� QT� XCTKCDNG�� OGCPKPI� VJCV� YG� ECP� NQQM� CV� VJG� OWEJ
FGUKTGF�XCTKCDNG�EQUVU�HKZGF�EQUVU�VTCFG�QHH�YKVJQWV�CP[�HWTVJGT�CUUWORVKQPU��*QYGXGT��KV
UGGOU�VJCV�VJKU�KPIGPKQWU�OGVJQF�QH�2GVGTUGP�
������ECPPQV�DG�TGRTQFWEGF�YKVJ�QVJGT
KVGOU�QP�VJG�HKPCPEKCN�UVCVGOGPV�
#PI� CPF� 2GVGTUQP� 
������ WUG� VJG� QRGTCVKPI� NGXGTCIG� KP� CP� CTVKENG� QP� NGCUKPI�� 6JGKT
OGVJQF� HQT� GUVKOCVKPI� QRGTCVKPI� NGXGTCIG� KU� TCVJGT� ETWFG�� VJG[� TGITGUU� GDKV� QP� UCNGU
YKVJQWV� CP[� UWDUGSWGPV� EQTTGEVKQP��6JKU� TGUWNVU� KP� VJG� HQNNQYKPI� TGITGUUKQP��YJKEJ�YG
MPQY�HTQO�/CPFGNMGT�CPF�4JGG�
������

LVLVLLLV 4JI: ε++= 
�����

+H�YG�NQQM�CV�VJKU�TGITGUUKQP��YG�ECP�VJKPM�QH�VYQ�KPVGTRTGVCVKQPU��+H�YG�VCMG�IL�VQ�DG�\GTQ�
YG� GUVKOCVG� VJG� PGV� QRGTCVKPI�OCTIKP�� #NVGTPCVKXGN[�� YG� ECP� KPVGTRTGV� IL� CU� VJG� HKZGF
EQUVU�� KP�YJKEJ�ECUG�JL�YQWNF�TGRTGUGPV�VJG�EQPVTKDWVKQP�OCTIKP��0GV�QRGTCVKPI�OCTIKP
JCU� DGGP� FKUEWUUGF� KP� VJG� RTGXKQWU� UGEVKQP�� 6JG� EQPVTKDWVKQP� OCTIKP� KU� WUGF� CU� CP
KPFKECVQT� HQT� QRGTCVKPI� NGXGTCIG� D[� $NC\GPMQ� 
������ ������� 6Q� HQTEG� CP� GUVKOCVG� QH
EQPVTKDWVKQP�OCTIKP��JG�HKVU�
������YKVJ�VJG�GCTPKPIU�DGHQTG��KPVGTGUV��VCZGU��FGRTGEKCVKQP
CPF� COQTVK\CVKQP� 
GDKVFC��� #NVJQWIJ� FGRTGEKCVKQP� ECP� DG� CUUWOGF� VQ� DG� C� UWDUVCPVKCN
RCTV�QH�HKZGF�EQUVU��YG�CTG�UVKNN�NGHV�YKVJ�VJG�UCOG�RTQDNGO��CTG�YG�GUVKOCVKPI�VJG�GDKVFC
OCTIKP�QT�VJG�EQPVTKDWVKQP�OCTIKP!�$NC\GPMQ�
������TGRQTVU�CP�CXGTCIG�GUVKOCVG�HQT�JL�QH
�������CPF�CP�4��QH������#NVJQWIJ�VJG�GZRNCPCVQT[�RQYGT�KU�KORTGUUKXG��KH�YG�EQORCTG�KV
VQ�VJG�TGUWNVU�QH�.GX�
������UGEVKQP��������RCIG�����YG�UGG�CP�4��QH�QXGT�����HQT�C�UKOKNCT
UKORNG� TGNCVKQP� 
GUVKOCVKPI� VJG� RQTVKQP� QH� XCTKCDNG� EQUVU� KP� VQVCN� EQUVU��� 6JG� NQYGT
GZRNCPCVQT[�RQYGT�ECP�DG�FWG�VQ�VJG�PQVGF�FQWDNG�KPVGTRTGVCVKQP�QH�
������
'XGP�KH�YG�YGTG�CDNG�VQ�GUVKOCVG�VJG�EQPVTKDWVKQP�OCTIKP��YG�UVKNN�PGGF�VQ�TGCNK\G�VJCV�KV
KU�PQV�GPQWIJ�VQ�GXCNWCVG�VJG�EQUV�UVTWEVWTG��#ICKP��YG�ECP�ENCTKH[�VJKU�VJTQWIJ�UKORN[
PQVKPI�VJCV�C�JKIJ�EQPVTKDWVKQP�OCTIKP�ECP�OGCP�NQY�XCTKCDNG�EQUVU�CU�C�TGUWNV�QH�JKIJ



��

HKZGF�EQUVU�
CU�YKVJ�VJG�&5/U�QH�VJKU�YQTNF���DWV�KV�ECP�CNUQ�OGCP�C�JKIJ�RTKEG�TGNCVKXG�VQ
VJG�
HWNN��EQUV�RTKEG�
CU�YKVJ�VJG�%QEC�%QNC U�CPF�0KMG U�QH�VJKU�YQTNF���(QTVWPCVGN[��YG
ECP�GUVCDNKUJ�C�UKORNG�NKPM�DGVYGGP�EQPVTKDWVKQP�OCTIKP�CPF�FQN�

:
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YJGTG OF ��EQPVTKDWVKQP�OCTIKP�RGT�FQNNCT�QH�TGXGPWG���� �X�R
4 ��TGXGPWG
: ��GDKV

6JKU� KU�� QH� EQWTUG�� RTGEKUGN[� VJG� EQTTGEVKQP� CRRNKGF�D[�/CPFGNMGT� CPF�4JGG� 
������ QP
VJGKT�HQTOWNC�
������HTQO�RCIG�����*QYGXGT��DGCT�KP�OKPF�VJCV�VJG�TGITGUUKQP�EQGHHKEKGPV
JL� FQGU� PQV� PGEGUUCTKN[� OGCUWTG� EQPVTKDWVKQP� OCTIKP�� DWV� ECP� CNUQ� OGCUWTG� QRGTCVKPI
OCTIKP�� 6JGTGHQTG�� HTQO� C� VJGQTGVKECN� RQKPV� QH� XKGY�� VJKU� OGVJQF� KU� PQV� EQPUKUVGPV� KP
OGCUWTKPI�FQN���

6JG� NCUV� CTVKENG� VJCV� RTGUGPVU� C� OGVJQF� VQ� OGCUWTG� FQN� KU� D[� &CTTCV� CPF� /WMJGTLGG

������� 6JGKT� CFLWUVOGPV� NKGU� KP� WUKPI� HKTUV� FKHHGTGPEGU� TCVJGT� VJCP� CDUQNWVG� NGXGNU� KP
EQORWVKPI�VJGKT�GUVKOCVG�HQT�FQN��6JKU�OGCPU�VJCV�VJG[�TWP�VJG�HQNNQYKPI�TGITGUUKQP�

� LVLVLLLV 4DC: ε+∆+=∆ 
�����

YJGTG�∆:LV���:LV���:L�V����CPF�C�UKOKNCT�KPVGTRTGVCVKQP�QH�∆4LV��6JG�TGITGUUKQP�EQGHHKEKGPV�DL

KU� VJG� FQN�GUVKOCVG�� $[� WUKPI� HKTUV� FKHHGTGPEGU�� URWTKQWU� EQTTGNCVKQP� RTQDNGOU� ECP� DG
CXQKFGF�� 7UKPI� CDUQNWVG� HKTUV� FKHHGTGPEGU� KU� KPVWKVKXGN[� EQTTGEV�� YG� TGNCVG� VJG� CDUQNWVG
EJCPIG�KP�GDKV�YKVJ�VJG�CDUQNWVG�EJCPIG�KP�UCNGU��CPF�YG�YQWNF�GZRGEV�HKTOU�YKVJ�C�NCTIGT
FQN�VQ�UJQY�OQTG�EJCPIG�KP�GDKV��CPF�UQ�VQ�JCXG�C�JKIJGT�DL��*QYGXGT��WPFGT�VJG�DTGCM�
GXGP�CUUWORVKQPU��DL�GSWCNU�VJG�EQPVTKDWVKQP�OCTIKP��YKVJ�VJG�EQTTGURQPFKPI�ECXGCVU�
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������ FRPSDULQJ�WKH�PHWKRGV

*QY�FQ�VJG�FKHHGTGPV�OGVJQFU�QH�OGCUWTKPI�FQN�EQORCTG�YJGP�WUGF�QP�QPG�RQRWNCVKQP!
6JG�CPUYGT�VQ�VJKU�KU�PQV�LWUV�C�SWGUVKQP�QH�TWPPKPI�UQOG�VGUVU�QP�C�FCVCDCUG�QH�HKPCPEKCN
UVCVGOGPVU��#U�KPFKECVGF�UGXGTCN�VKOGU��VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG�KU�PQV�WPKSWG�HQT
C�RTQLGEV��DWV�HQT�GXGT[�NGXGN�QH�UCNGU�QH�QPG�RTQLGEV��6JKU�IQGU�NKMGYKUG�HQT�C�YJQNG�HKTO�
HQT�YJKEJ�VJGTG�CTG�OQTG�RTQDNGOU��D[�VJG�YC[��KV�YKNN�TCTGN[�EQPUKUV�QH�QPN[�QPG�RTQEGUU�

�������������������������������������������������
���PQVG� VJCV� KV� KU�PQV�PGEGUUCT[� VQ� GXCNWCVG� VJG� EQPVTKDWVKQP�OCTIKP�CU� GZVGPUKXGN[� CU� VJG�PGV� QRGTCVKPI
OCTIKP�KP�VJG�RTGXKQWU�UGEVKQP��UKPEG�
���VJGQTGVKECNN[� KV� KU�C�EQPUVCPV��CPF�
���DGECWUG� KV�FQGU�PQV� VCMG
KPVQ�CEEQWPV�CNN�CURGEVU�QH�VJG�EQUV�UVTWEVWTG��YG�ECPPQV�UC[�CP[VJKPI�EQPENWUKXG�CDQWV�KV��$GUKFGU�VJKU��VJG
OGCUWTGOGPV�RTQDNGOU�FKUEWUUGF�RTGXGPV�VJG�FKTGEV�QDUGTXCVKQP�QH�VJG�EQPVTKDWVKQP�OCTIKP�



��

CPF� GXGP� OQTG� TCTGN[� MGGR� CNN� EQUVU� EQPUVCPV� 
OGCPKPI� KV� FQGU� PQV� KPXGUV� QT� GXGP
KORTQXG�KVU�RTQEGUUGU���GXGP�YJGP�YG�FKUTGICTF�VJG�XKQNCVGF�CUUWORVKQPU�YJGP�VJG�HKTO
FQGU�PQV�EQPUKUV�QH�QPG�RTQEGUU��CPF�VJGTG�CTG�EJCPIGU�KP�RTKEG�NGXGNU��NCDQT�EQUVU�GVE�
6JG� CRRTQCEJ�QH�.GX� 
������YKNN� PQV� DG� WUGF� DGECWUG� KV� TGSWKTGU� CP� KPFKECVQT� QH� WPKV
UCNGU��6JKU�ECP�DG�QPN[�HQWPF�KP�KPFWUVTKGU�YKVJ�C�XGT[�JQOQIGPGQWU�RTQFWEVKQP�RTQEGUU
NKMG� VJG� UVGGN� CPF� GNGEVTKEKV[� KPFWUVTKGU��6JG� CRRTQCEJ� QH�/CPFGNMGT� CPF�4JGG� 
�����

JGTGCHVGT�/�4�� KU� DCUGF� QP� C� EQPUVCPV� FQN�� CPF� VJGTGHQTG� QP� CP� WPTGCNKUVKECNN[� UVCVKE
UKVWCVKQP�� 1 $TKGP� CPF� 8CPFGTJGKFGP� 
������ 
JGTGCHVGT� 1�8�� OCKPVCKP� VJCV� VJGKT
OGVJQF�ECP�EQRG�YKVJ�ITQYVJ��DWV�VJG[�UGGO�VQ�DG�NQQMKPI�HQT�C�URGEKCN�MKPF�QH�ITQYVJ�
QPG�YJKEJ�CNNQYU�C�EQPUVCPV�FQN�
UGG�UGEVKQP��������RCIG�����HQT�VJG�EKTEWOUVCPEGU�WPFGT
YJKEJ�VJKU�KU�RQUUKDNG���6JG[�RTQXKFG�CP�GZCORNG�KP�YJKEJ�VJG�XCTKCDNG�EQUV�RGT�FQNNCT�QH
UCNGU�KU�EQPUVCPV��+P�VJKU�UKVWCVKQP��VJG�HKZGF�EQUVU�JCXG�VQ�ITQY�CV�VJG�UCOG�TCVG�CU�VJG
GZRGEVGF�UCNGU��6JKU�OGCPU�VJCV�YG�VTCFG� KP�QPG�CUUWORVKQP�
EQPUVCPV� HKZGF�EQUVU�� HQT
CPQVJGT� 
HKZGF� EQUVU� ITQY� CV� VJG� UCOG� TCVG� CU� GZRGEVGF� UCNGU��� 6JG� RTQDNGOU� QH� VJG
CUUWORVKQPU�OCFG�KP�DQVJ�FGTKXKPI�VJG�FQN�CPF�FHN�HQTOWNCU�KP�GSWCVKQPU�
�����CPF�
����
QP�RCIG�����CPF�KP�VJG�OGCUWTGOGPV�VGEJPKSWGU�KPVTQFWEGF�KP�VJG�RTGXKQWU�UGEVKQPU��CTG
OQUVN[� TGNCVGF� VQ� VJG� GTTCVKE� PCVWTG� QH� TGCNKV[�� YJGTGCU� OQFGNU� KP� IGPGTCN� RTGUWRRQUG
UQOG�MKPF�QH�UVCDKNKV[��6JG�OCKP�KUUWGU�VJCV�ECP�DG�KFGPVKHKGF�DGHQTG�RGTHQTOKPI�CP[�VGUVU
CTG�

���UVCDKNKV[�QH�VJG�EQUV�UVTWEVWTG��CNVJQWIJ�KV�KU�VTWG�VJCV�VJG�GNCUVKEKV[�CRRTQCEJGU�NQQM

CV� VJG� TGUWNVU�QH� VJG�QRGTCVKQPU� 
UCNGU�� GDKV��� CPF�PQV� CV� VJG� ECWUGU� QH� VJGUG� TGUWNVU

EQUVU�� RTKEGU��� KPVGTRTGVCVKQP� QH� VJG� PWODGTU� VJGUG� CRRTQCEJGU� RTQFWEG� KU� QPN[
RQUUKDNG� KH�VJG�RJ[UKECN�EQPUVGNNCVKQP�QH�VJG�HKTO�KP�VGTOU�QH�EQUVU� KU�UWRRQUGF�VQ�DG
EQPUVCPV� �GHHGEVKXGN[�OGCPKPI�VJCV�KVU�DTGCM�GXGP�RQKPV�TGOCKPU�VJG�UCOG��#U�.QTF

������UJQYU��EJCPIGU�KP�VJG�NGXGN�QH�EQUVU�ECP�JCXG�C�NCTIG�KORCEV�QP�FQN�OGCUWTGF
YKVJ� VJG� GNCUVKEKV[� HQTOWNC� 
������ NGCFKPI� VQ� KPEQTTGEV� EQPENWUKQPU� CDQWV� VJG
GCTPKPIU �VTWG�UGPUKVKXKV[�VQ�HNWEVWCVKQPU�KP�QWVRWV��#�UOCNN�EJCPIG�KP�WPKV�XCTKCDNG
EQUVU� ECP� NGCF� VQ� C� XGT[� NCTIG� GNCUVKEKV[� TGUWNV� YJGP� VJG� HKTO� KU� QRGTCVKPI� PGCT� KVU
DTGCM�GXGP�RQKPV�


���PGICVKXG�GCTPKPIU��C�RQKIPCPV�RTQDNGO�YKVJ�VJG�VGEJPKSWGU�QH�DQVJ�/�4�CPF�1�8

TGUWNVU� HTQO� VJGKT� WUG� QH� NQICTKVJOU�� 6JKU� OGCPU� VJCV� VJG� QEEWTTGPEG� QH� PGICVKXG
GCTPKPIU�KU�PQV�CNNQYGF��$GECWUG�QH�VJKU��GZCOKPCVKQP�QH�VJG�RTKOG�GZCORNG�UJQYP�KP
UGEVKQP�����QH�&5/�KU�PQV�RQUUKDNG��1PG�UQNWVKQP�VQ�VJKU�RTQDNGO�EQWNF�DG�UWDUVKVWVKPI
C� UOCNN�RQUKVKXG�PWODGT� HQT� VJG�PGICVKXG� GCTPKPIU�� DWV�WPTGRQTVGF� VGUVU� UJQY� VJCV
DQVJ�OGVJQFU�CTG�XGT[�UGPUKVKXG�VQ�VJG�OCIPKVWFG�QH�VJKU�PWODGT��$GUKFGU�VJKU��VJG
EJQKEG�QH�VJG�PWODGT�KU�SWKVG�CTDKVTCT[�


���EQPUVCPV�FQN��PGZV� VQ� VJG� HKTUV�RQKPV� KP� VJKU� NKUV�� VJG�GNCUVKEKV[� CRRTQCEJGU� CUUWOG�C
EQPUVCPV� FQN� VQ� EQOG� VQ� C� HQTOWNC� VJCV� ECP� DG� VGUVGF� GORKTKECNN[��1�8� GZRNKEKVN[
UGNGEV� VJG� HKTOU�YKVJKP� VJGKT� UCORNG�QP� VJKU� DCUKU�� VJG[�OCKPVCKP� VJCV� KH� ITQYVJ� KP
UCNGU�CPF�GCTPKPIU�CTG�YKVJKP�����QH�GCEJ�QVJGT�� KV� KU�OQTG�NKMGN[�VJCV�C�HKTO�JCU�C
EQPUVCPV� QRGTCVKPI� NGXGTCIG�FWG� VQ� KFGPVKECN� ITQYVJ� QH� 
HKZGF�� EQUVU� CPF� UCNGU��#U
KPFKECVGF�CDQXG��VJKU�KU�LWUV�UYCRRKPI�QPG�CUUWORVKQP�HQT�CPQVJGT��6JG�RTQDNGO�QH�C
EQPUVCPV�FQN�NGCFU�VQ�C�UGNH�EQPVTCFKEVQT[�OGVJQF��6JKU�KU�PQV�FKTGEVN[�DGECWUG�QH�VJG
KORTQDCDKNKV[�QH�EQPUVCPV�XCTKCDNGU��KV�FQGU�PQV�UGGO�WPNKMGN[�VJCV�CV�NGCUV�C�EGTVCKP
RCTV�QH�VJG�HKTOU�KP�VJG�TGCN�YQTNF�YKNN�QRGTCVG�WPFGT�EQPUVCPV�EQPFKVKQPU��VJCV�KU�VQ



��

UC[� KP� C� TGCUQPCDN[� UVCDNG� OCTMGV� CPF� YKVJ� C� UVCDNG� KPXGUVOGPV� DCUG� 
K�G�� PQ
CESWKUKVKQPU�QT�GZRCPUKQP�KPXGUVOGPVU���$WV�GXGP�VJGP��YG�UVKNN�ECPPQV�UC[�VJCV�VJG
FQN�KU�EQPUVCPV��DGECWUG�VJG�UCNGU�XQNWOG�KU�CNUQ�EJCPIKPI��9JGP�YG�YCPV�VQ�UJQY
VJG� GHHGEVU� QH� VJG� QRGTCVKPI� NGXGTCIG��YG� NQQM� CV� EQORCPKGU� NKMG�&5/� CPF� UGG� VJG
TGCEVKQP�QH�VJG�GCTPKPIU�VQ�C�EJCPIG�KP�UCNGU�XQNWOG��$WV�GXGT[�UCNGU�XQNWOG�JCU�KVU
QYP� FQN� � GXGP� HQT� QVJGTYKUG� EQPUVCPV� EQPFKVKQPU�� 5KPEG� CRRNKECVKQP� QH� VJG
TGITGUUKQP�VGEJPKSWGU�TGSWKTGU�C�EJCPIG�KP�UCNGU��VJG[�ECP�QPN[�DG�WUGF�YJGP�VJGKT
CUUWORVKQPU�CTG�XKQNCVGF�

1H�EQWTUG��VJG�CF�JQE�OGVJQFU�RTGUGPV�HGYGT�VGEJPKECN�OGCUWTGOGPV�RTQDNGOU��6JG[�ECP
QPN[� CEJKGXG� VJKU� VJTQWIJ� ECWUKPI� HWPFCOGPVCN� VJGQTGVKECN� RTQDNGOU�� EQPVTKDWVKQP
OCTIKP�CPF�PGV�QRGTCVKPI�OCTIKP�OC[�VGNN�WU�UQOGVJKPI�CDQWV�VJG�EQUV�UVTWEVWTG��DWV�VJG[
FQ� PQV� ECRVWTG� VJG� EQORNGVG� NGXGTCIG� GHHGEV�� 6JG� FQN� OGCUWTGF� YKVJ� HKTUV� FKHHGTGPEGU
ECPPQV� DG� VJGQTGVKECNN[� NKPMGF� VQ� VJG� QRGTCVKPI� NGXGTCIG�� $WV� CU� VJG� UC[KPI� IQGU�� VJG
RTQQH�QH�VJG�RWFFKPI�KU�KP�VJG�GCVKPI��5Q�NGV�WU�HKTUV�OCMG�VJG�RWFFKPI�CEEQTFKPI�VQ�VJG
XCTKQWU�TGEKRGU�FGUETKDGF��#HVGT�VJCV��YG�YKNN�VCMG�C�DKVG�QWV�QH� VJG�GORKTKECN� TGCNKV[� VQ
VGUV�VJG�VCUVG�
6JG� FQN� OGCUWTGOGPV� OGVJQFU� CTG� CRRNKGF� VQ� C� UCORNG� QH� &WVEJ� PQP�HKPCPEKCN� HKTOU
NKUVGF�CV�VJG�#OUVGTFCO�5VQEM�'ZEJCPIG��6JG�FCVC�EQOG�HTQO�9QTNFUEQRG��C�%&�41/
HTQO� VJG� RTQHGUUKQPCN� FCVC� UWRRNKGT� &CVCUVTGCO�� 5KPEG� VJKU� KU� PQV� C� OWEJ� WUGF
KPHQTOCVKQP�UQWTEG�KP�CECFGOKE�TGUGCTEJ��VJG�SWCNKV[�QH�VJG�FCVC�JCU�DGGP�EJGEMGF�
$QN
GV� CN��� ������� QH� VJG�&WVEJ� UCORNG� UGV� QH� HKTOU� VJCV� KU� WUGF� KP� VJG� GORKTKECN� VGUVU�� VJG
HKPCPEKCN�HKIWTGU�QH������CPF������CU�RTGUGPVGF�KP�VJG�RTKPVGF�HKPCPEKCN�UVCVGOGPV�HTQO
VJG�HKTOU�CPF�QP�VJG�9QTFUEQRG�%&�JCXG�DGGP�EQORCTGF��(QT�����HKTOU����VJKU�RTQFWEGF
QPN[�QPG�GTTQT�KP�C�UWRRNGOGPVCT[�FCVC�KVGO��6JWU�KV�UGGOU�YG�ECP�TGN[�QP�VJG�PWODGTU
HTQO�9QTNFUEQRG��*QYGXGT��VJG�QXGTCNN�HKPCPEKCN�UVCVGOGPVU�JCXG�VQ�DG�WUGF�YKVJ�UQOG
ECWVKQP�� 5KPEG�9QTNFUEQRG� WUGU� C� UVCPFCTF� HQTOCV� VJCV� KU� DCUGF� QP� 7�5�� CEEQWPVKPI
TWNGU�� VJG� UVCVGOGPVU� QH�&WVEJ� HKTOU� JCXG� DGGP� TGCTTCPIGF� VQ� HKV� VJCV� HQTOCV�� 6JKU� KU
GURGEKCNN[�KORQTVCPV�YKVJ�TGURGEV�VQ�VJG�GCTPKPIU�PWODGT�VJCV�YG�CTG�IQKPI�VQ�WUG�KP�VJG
GORKTKECN� VGUVU��9G�JCXG�WUGF�GDKV� KP�QWT�RTGXKQWU�FKUEWUUKQPU��DWV� VJKU� KU�PQV�C�ENGCTN[
FGHKPGF�PWODGT��5RGEKHKECNN[�� GDKV� ECP� KPENWFG�GZVTCQTFKPCT[� KVGOU� 
G�I�� ICKP�QT� NQUU� QP
UCNG�QH�CUUGVU���PQP�QRGTCVKQPCN�KVGOU�
G�I��GSWKV[�KP�GCTPKPIU���CPF�HKPCPEKCN�CEEQWPVKPI
KVGOU�
OQUVN[�YKVJFTCYCNU� HTQO�TGUGTXGU�CPF�RTQXKUKQPU���(QTVWPCVGN[��7�5��CEEQWPVKPI
TWNGU�TGSWKTG�HKTOU�VQ�FKUENQUG�VJG�QRGTCVKPI�KPEQOG��YJKEJ� KU�YJCV�OQUV� TGUGODNGU� VJG
QRGTCVKQPCN� TGUWNV� VJCV� YG� CTG� NQQMKPI� HQT�� +P� CRRGPFKZ� K�� UVCTVKPI� QP� RCIG� ����� VJG
QRGTCVKPI� KPEQOG� HQNNQYKPI� VJG� 9QTNFUEQRG� FGHKPKVKQP� KU� TGEQPEKNGF� YKVJ� C� HKPCPEKCN
UVCVGOGPV�HTQO�C�&WVEJ�HKTO��0GZV�VQ�VJG�TGUWNV�HTQO�QRGTCVKQPU��VJG�PWOGTCVQT�KP�VJG
FQN�NGXGTCIG�HQTOWNC��YG�QPN[�PGGF�UCNGU�
#U� YKVJ� CNN� HKPCPEKCN� UVCVGOGPV� CPCN[UGU�� VJG� SWGUVKQP� CTKUGU� QH� JQY� DKI� VJG� UCORNG
UJQWNF�DG��6GUVU�TGRQTVGF�KP�VJG�NKVGTCVWTG�WUG�FCVC�RCPGNU�EQPUKUVKPI�QH�JWPFTGFU�QH�HKTOU
QXGT� C� NQPI� RGTKQF� QH� VKOG��/CPFGNMGT� CPF�4JGG� 
������ WUG� ���� HKTOU� QH� YJKEJ� VJG[
CPCN[\G����[GCTU�QH�FCVC��5WEJ�C�NQPI�VKOG�RGTKQF�EQWNF�NGUUGP�VJG�KPHNWGPEG�QH�KPEKFGPVCN
NCTIG� HNWEVWCVKQPU�� QP� VJG�QVJGT� JCPF�� QPG� ECP� SWGUVKQP� VJG� TGCNKV[� QH� VJG� CUUWORVKQP
VJCV� VJGTG�JCXG�DGGP�PQ�OCLQT� UJKHVU� CPF� EJCPIGU� KP� VJG� EQUV� UVTWEVWTG�� QT� VJCV� HKZGF

�������������������������������������������������
���VJG�PWODGT�QH�HKTOU�KP�VJG�VGUVU�KU�UQOGYJCV�UOCNNGT�FWG�VQ�OKUUKPI�FCVC�KVGOU�HQT�UQOG�HKTOU�
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EQUVU�JCXG�ITQYP�CV�VJG�UCOG�EQPUVCPV�TCVG�CU�UCNGU��0GZV�VQ�VJKU��YG�CTG�NKOKVGF�D[�VJG
HCEV� VJCV� VJG�9QTNFUEQRG�FCVCDCUG�QPN[�RTQXKFGU�WR� VQ����[GCTU�QH� HKPCPEKCN� UVCVGOGPV
KPHQTOCVKQP��9KVJ�TGURGEV�VQ�VJG�PWODGT�QH�HKTOU��VJG�TGUVTKEVKQP�KU�OQTG�HWPFCOGPVCN�
VJGTG�UKORN[�CTGP V�VJCV�OCP[�NKUVGF�HKTOU�KP�VJG�0GVJGTNCPFU�
6Q�DG�KPENWFGF�KP�VJG�UCORNG��C�HKTO�JCF�VQ�JCXG�CV�NGCUV���[GCTU�QH�UCNGU�CPF�QRGTCVKPI
KPEQOG� FCVC��1VJGT� TGSWKTGOGPVU� CTG� PQV� UGV��1PG� EQWNF� CTIWG� VJCV� HKTOU� UJQWNF� PQV
WPFGTIQ�OCLQT�UVTWEVWTCN�UJKHVU��NKMG�OGTIGTU�CPF�CESWKUKVKQPU��DWV�YG�QPN[�YCPV�VQ�MPQY
JQY�VJG�OGCUWTGU�DGJCXG��$GUKFGU�VJKU��KV�KU�PQV�ENGCT�YJ[�UJKHVU�QH�GZVGTPCN�QTKIKP�UJQWNF
DG� GZENWFGF� CPF� KPVGTPCN� KPXGUVOGPVU� 
 QTICPKE� ITQYVJ �� KPENWFGF�� (KPCNN[�� QPG� EQWNF
CTIWG�VJCV�VJG�RTCEVKECN�WUG�QH�FQN�CU�C�EJCTCEVGTKUVKE�QH�C�HKTO�UJQWNF�PQV�DG�TGUVTKEVGF�VQ
VGZVDQQM�ECUGU��DWV�TCVJGT�UJQWNF�DG�VTKGF�CU�DTQCFN[�CU�RQUUKDNG��6JG�TGSWKTGOGPVU�NGCF
VQ�C�VQVCN�QH�����HKTOU�VJCV�YGTG�NKUVGF�VJTQWIJ������CPF�JCF���[GCTU�QH�FCVC��#NVJQWIJ
UQOG���� HKTOU�JCF� KPHQTOCVKQP� EQXGTKPI���� [GCTU��YG� CTG� QPN[�WUKPI� KPHQTOCVKQP� HTQO
VJG�[GCTU������VQ��������

�������� YDOXHV
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/�4� KPXQNXG� NQICTKVJOU�� VJG[�ECP�QPN[�DG�CRRNKGF� VQ� HKTOU�YKVJQWV�PGICVKXG� GCTPKPIU�
VJKU�GZRNCKPU�VJG�NQYGT�XCNKF�P�HQT�18&1.�CPF�/4&1.�
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VCDNG�����UVCVKUVKEU�HQT�UGXGTCN�FQN�OGCUWTGU�HTQO�C�UCORNG�QH�����PQP�HKPCPEKCN�&WVEJ�HKTOU�QXGT�����
������18&1.�FGPQVGU�VJG�1 $TKGP�CPF�8CPFGTJGKFGP�OGVJQF�
�������/4&1.�VJG�/CPFGNMGT�CPF�4JGG
OGVJQF�
�������/4#$5�VJG�/CPFGNMGT�CPF�4JGG�OGVJQF�YKVJ�CDUQNWVG�XCNWGU�
�������&1.&+((�VJG�WUG�QH
HKTUV�FKHHGTGPEGU�
�������#$5125#.�VJG�TGITGUUKQP�QH�QRGTCVKPI�KPEQOG�VQ�UCNGU��#$512&#�VJG�TGITGUUKQP�QH
QRGTCVKPI�KPEQOG�DGHQTG�FGRTGEKCVKQP�CPF�COQTVK\CVKQP�VQ�UCNGU��01/�VJG�CXGTCIG�PGV�QRGTCVKPI�OCTIKP��CX
4��FGPQVGU�VJG�CXGTCIG�EQGHHKEKGPV�QH�FGVGTOKPCVKQP�HQT�VJG�HKTO�TGITGUUKQPU��P�FGPQVGU�VJG�XCNKF�PWODGT�QH
HKTOU�HQT�GCEJ�OGVJQF�

9G�UGG�VJCV� VJG�/4&1.�XCNWGU�CPF� VJG�18&1.�XCNWGU�FQ�PQV� UJQY�OWEJ�FKHHGTGPEG���

6JG�ENCKO�HTQO�1�8� VJCV� VJGKT�OGVJQF�RTQFWEGU�OQTG�XCTKCVKQP�ECPPQV�DG� UWRRQTVGF
YKVJ�QWT�TGUWNVU��#RRCTGPVN[��VJGKT�TGUWNVU�CTG�NKOKVGF�VQ�VJGKT�UCORNG�QH�UVGCF[�ITQYKPI
HKTOU�YKVJQWV�OCLQT� UVTWEVWTCN� UJKHVU�� 5KPEG� FQN� XCNWGU� HQT� HKTOU�YKVJ� RQUKVKXG� GCTPKPIU
�������������������������������������������������
���VQ�EJGEM�HQT�VJG�UVCDKNKV[�QH�VJG�OGCUWTGU��VJG�VCDNGU�RTGUGPVGF�KP�VJKU�UGEVKQP�CTG�TGRGCVGF�KP�CRRGPFKZ�KK

UVCTVKPI�QP�RCIG������HQT�VJQUG�HKTOU�VJCV�JCXG�FCVC�QXGT����[GCTU��UQ�HTQO����� ������6JG�TGUWNVU�CTG
PQV�EQOHQTVKPI�
��� QPG� PQVG� YKVJ� TGURGEV� VQ� VJG� ECNEWNCVKQP� QH� VJG� 1�8� FQN�� HQTOCNN[�� VJG� ITQYVJ� VGTOU� UJQWNF� DG
ECNEWNCVGF�D[�HKVVKPI�C�TGITGUUKQP�NKPG�VJTQWIJ�VJG�NQICTKVJOU�QH�VJG�HKPCPEKCN�UVCVGOGPV�KVGOU�YKVJ�VJG�NKPG
DGKPI� HQTEGF� VJTQWIJ� VJG� HKTUV� QDUGTXCVKQP�� #U� FQ�1�8� VJGOUGNXGU�� YG� MGGR� KV� UKORNG� CPF� NGCXG� VJG
KPVGTEGRV�HTGG�
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VJGQTGVKECNN[�UJQWNF�DG�ITGCVGT�VJCP����YG�PQVG�VJCV�����QH�18&1.�XCNWGU�CPF�����QH
/4&1.�XCNWGU�CTG�DGNQY����+P�HCEV��YG�GXGP�UGG�PGICVKXG�XCNWGU��CNVJQWIJ�CNN�VJGKT�HKTOU
EQPUKUVGPVN[�JCXG�RQUKVKXG�GCTPKPIU�
DGECWUG�QH�VJG�NQICTKVJOU��
6JG�/�4�FQN�YKVJ�CDUQNWVG�XCNWGU�UJQYU�OQTG�XCTKCVKQP��DWV�JGTG� HKTOU�YKVJ�PGICVKXG
GCTPKPIU�CTG�KPENWFGF��+VU�UVCVKUVKEU�KPFKECVG�VJCV�KV�RTQFWEGU�XCNWGU�KP�VJG�UCOG�TCPIG�CU
/4&1.�� 6JKU� KORNKGU� VJCV� WUKPI� /4#$5� VQ� GUVKOCVG� /4&1.� HQT� HKTOU� YKVJ� PGICVKXG
GCTPKPIU� �CU�/�4�FQ�KP�VJGKT�GORKTKECN�CPCN[UGU� �UGGOU�CEEGRVCDNG�CV�HKTUV�INCPEG��#U
YCU�UWURGEVGF�QP�VJGQTGVKECN�ITQWPFU��VJG�FQN�OGCUWTGF�YKVJ�HKTUV�FKHHGTGPEGU�JCU�XCNWGU
KP�VJG�UCOG�QTFGT�CU�VJG�CDUQNWVG�XCNWGU�OGCUWTGF�YKVJ�#$5125#.�CPF�#$512&#��#U�YG
YQWNF�GZRGEV��VJG�XCNWG�QH�#$512&#�KU�JKIJGT��JQYGXGT��KH�YG�EQORCTG�KV�VQ�VJG�TGUWNVU
QH�$NC\GPMQ�
�������������YJQ�TGRQTVU�CP�CXGTCIG�QH�������HQT�JKU�#$512&#��VJG�TGUWNV
TGRQTVGF� KP� VCDNG����� KU� TCVJGT� NQY��$WV�GXGP�CP�CXGTCIG�QH� ������ HQT� VJG� EQPVTKDWVKQP
OCTIKP�
YJKEJ� KU�$NC\GPMQ U� KPVGTRTGVCVKQP�QH�#$512&#��FQGU�PQV� UGGO�XGT[�JKIJ�� VJKU
KORNKGU� VJCV� CNOQUV� ��� EGPVU� QH� CP� CXGTCIG� FQNNCT� 
QT� GWTQ�� QH� UCNGU� YQWNF� IQ� VQ� VJG
XCTKCDNG�EQUVU�� +V� KU� VJGTGHQTG�CNVQIGVJGT�WPENGCT�YJGVJGT�YG� UWEEGGF� KP� GUVKOCVKPI� VJG
EQPVTKDWVKQP�OCTIKP�YKVJ�VJGUG�OGVJQFU�
5KPEG� CNN�OGVJQFU� ENCKO� VQ�OGCUWTG� VJG� UCOG� GHHGEV�� KV� KU� KPUVTWEVKXG� VQ� NQQM� CV� VJGKT
TGURGEVKXG�EQTTGNCVKQPU��9G�RTGUGPV�DQVJ�PQTOCN�
RCTCOGVTKE��2GCTUQP�EQTTGNCVKQPU�CPF
PQP�RCTCOGVTKE� 5RGCTOCP� EQTTGNCVKQPU�� #PCN[UKU� QH� VJG� TGUWNVU� QH� GCEJ� OGVJQF� UJQYU
VJCV� VJG[� CTG� PQV� PQTOCNN[� FKUVTKDWVGF���� YJKEJ� OGCPU� VJCV� VJG� CUUWORVKQPU� HQT� VJG
UKIPKHKECPEG�VGUV�QH�VJG�2GCTUQP�EQTTGNCVKQP�CTG�XKQNCVGF�
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VCDNG�����EQTTGNCVKQPU�QH�VJG�FQN�OGCUWTGU�HTQO�C�UCORNG�QH�����PQP�HKPCPEKCN�&WVEJ�HKTOU�QXGT�����
������18&1.�FGPQVGU�VJG�1 $TKGP�CPF�8CPFGTJGKFGP�OGVJQF�
�������/4&1.�VJG�/CPFGNMGT�CPF�4JGG
OGVJQF�
�������/4#$5�VJG�/CPFGNMGT�CPF�4JGG�OGVJQF�YKVJ�CDUQNWVG�XCNWGU�
�������&1.&+((�VJG�WUG�QH
HKTUV�FKHHGTGPEGU�
�������#$5125#.�VJG�TGITGUUKQP�QH�QRGTCVKPI�KPEQOG�VQ�UCNGU��#$512&#�VJG�TGITGUUKQP�QH
QRGTCVKPI�KPEQOG�DGHQTG�FGRTGEKCVKQP�CPF�COQTVK\CVKQP�VQ�UCNGU��01/�VJG�CXGTCIG�PGV�QRGTCVKPI�OCTIKP���
FGPQVGU�C�VYQ�VCKNGF�UKIPKHKECPEG�CV�VJG������NGXGN�����CV�VJG������NGXGN�

�������������������������������������������������
���CU�EJGEMGF�YKVJ�VJG�-QNOQIQTQX�5OKTPQX�RTQEGFWTG�KP�5255�
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6JG�TGUWNVKPI�EQTTGNCVKQPU�VGNN�WU�VJCV�YJCVGXGT�VJG�NGXGTCIG�GHHGEV�KU��VJG�OGVJQFU�FKHHGT
XGT[�OWEJ� KP�VJG�PWODGT�VJG[�CVVCEJ�VQ� KV��CU� VJG� NGUU� VJCP�RGTHGEV�EQTTGNCVKQPU� UJQY�
1P� VJG�QVJGT�JCPF�� UGXGTCN� ITQWRU� QH�OGVJQFU� RGTHQTO� UKOKNCTN[��9G� UGG� HQT� GZCORNG
VJCV�VJG�VYQ�/�4�OGCUWTGU�/4&1.�CPF�/4#$5�XGT[�OWEJ�EQKPEKFG��#RRCTGPVN[��VJG�FQN
DCUGF�QP�HKTUV�FKHHGTGPEGU�UGGOU�VQ�ECRVWTG�RCTV�QH�YJCV�GCEJ�OGVJQF�OGCUWTGU��UKPEG�KV
UJQYU�C�UKIPKHKECPV�EQTTGNCVKQP�YKVJ�CNN�QVJGT�OGCUWTGU��'URGEKCNN[�YJGP�YG�NQQM�CV�VJG
5RGCTOCP� EQTTGNCVKQPU�� YG� UGG� VJCV� VJG� PGV� QRGTCVKPI� OCTIKP� KPFGGF� JCU� C� PGICVKXG
EQTTGNCVKQP�YKVJ�VJG�HKTUV�VJTGG�OGVJQFU��6JKU�UWRRQTVU�VJG�KPVGTRTGVCVKQP�CU�CP�KPXGTUG
KPFKECVQT�QH�QRGTCVKPI�NGXGTCIG��CU�$NC\GPMQ�
������UWIIGUVU��*QYGXGT��VJG�TGNCVKQPUJKR
YKVJ�VJG�CNVGTPCVKXG�OGCUWTGU�KU�RQUKVKXG��UQ�PQ�ENGCT�RCVVGTP�GOGTIGU�

�������� GRO�YDOXHV�DQG�ILUP�FKDUDFWHULVWLFV
#�OCLQT� RTQDNGO� KP� LWFIKPI� GORKTKECNN[�OGCUWTGF� XCNWGU� HQT� VJG� EQUV� UVTWEVWTG� KU� VJG
CDUGPEG� QH� C� VTWG � PWODGT� VQ� ECRVWTG� VJG� EQUV� UVTWEVWTG� QH� C� HKTO�� 6JGQTGVKECNN[�� FQN
UGGOU�OQUV�UWKVGF�VQ�OGCUWTG�VJG�EQUV�UVTWEVWTG��*QYGXGT��CU�PQVGF�RTGXKQWUN[��C�HKTO U
FQN�YKNN�CNOQUV�EGTVCKPN[�EJCPIG�GCEJ�[GCT��GXGP�KH�VJGTG�KU�PQ�EJCPIG�KP�VJG�NGXGN�QH�HKZGF
EQUVU� 
K�G�� PQ� EJCPIG� KP� VJG� RJ[UKECN� EQPHKIWTCVKQP� QH� VJG� RTQFWEVKQP� RTQEGUU��� 6JG
SWGUVKQP� KU� YJGVJGT� VJKU� KU� C� RTQDNGO�� KH� VJG� EQUV� UVTWEVWTG� EJCPIGU�� VJKU� UJQWNF� DG
TGHNGEVGF� KP� KVU� KPFKECVQT�� $WV� VJKU� KP� VWTP� KORNKGU� VJCV� VJG� EQUV� UVTWEVWTG� KVUGNH� KU� PQV
UVCDNG��6JKU�RQUGU�HKTUV�C�RTQDNGO�YKVJ�TGURGEV�VQ�VJG�OGCUWTGOGPV�OGVJQFU�QH�DQVJ�/�4

CPF�1�8��YJKEJ�DQVJ�CUUWOG�C�EQPUVCPV�FQN��#�OWEJ�DKIIGT�RTQDNGO��JQYGXGT��KU�VJCV
YG�ECPPQV�CTTKXG�CV�C�WPKSWG�PWODGT�HQT�VJG�EQUV�UVTWEVWTG�VQ�TGNCVG�VJG�KPFKECVQTU�VQ�
1H� EQWTUG�� VJKU� RTQDNGO� KU� PQV� WPWUWCN� KP� VJG� UQEKCN� UEKGPEGU�� 9JCV� OCMGU� KV� OQTG
RTQDNGOCVKE� KU� VJG� CDUGPEG� QH� ENGCT�� VGUVCDNG� J[RQVJGUGU� YJGTG� YG� ECP� KPVTQFWEG� VJG
GORKTKECN�XCNWGU�QH�VJG�KPFKECVQTU��+H�YG�NQQM�CV� VJG�%#2/�CPF� KVU�OCLQT�XCTKCDNG�β��YG
CNUQ� JCXG� VJG� SWGUVKQP� QH� VJG� EQTTGEVPGUU� QH� VJG� GORKTKECN� XCNWGU� QH� β� � FWG� VQ
OGCUWTGOGPV�RTQDNGOU��GURGEKCNN[�KP�EQPUVTWEVKPI�VJG�OCTMGV�RQTVHQNKQ��CPF�FWG�VQ�VJG
SWGUVKQP�QH�VJG�UVCDKNKV[�QH�β��$WV�VJG�GSWCVKQP�KP�YJKEJ�VQ�HKV�VJG�XCNWGU�QH�β�KU�UKORNG
CPF� ENGCT�� 6JGTG� KU� PQ� UWEJ� TGNCVKQPUJKR� HQT� VJG� EQUV� UVTWEVWTG�� #� RQUUKDNG� GZEGRVKQP
EQWNF� DG� VJG�/CPFGNMGT� CPF� 4JGG� GSWCVKQP� 
������� KPVTQFWEGF� QP� RCIG� ���� DWV� VJKU
KPXQNXGU�VJTGG�XCTKCDNGU�VJCV�JCXG�VQ�DG�GUVKOCVGF�
#�RQUUKDNG�YC[�CTQWPF�VJKU�KU�VQ�NQQM�HQT�EGTVCKP�HKTO�EJCTCEVGTKUVKEU�VJCV�ECP�DG�VJQWIJV
VQ�JCXG� C� TGNCVKQPUJKR�YKVJ� VJG� EQUV� UVTWEVWTG�QH� VJG� HKTO��(QT� GZCORNG�� VJG�QRGTCVKPI
NGXGTCIG� EQPEGRV� KU� QHVGP� CUUQEKCVGF�YKVJ� KPFWUVT[� KPHNWGPEG��6JG� EJGOKECN� KPFWUVT[� KU
QHVGP�EKVGF�CU�CP�KPFWUVT[�YJGTG�VJG�EQUV�UVTWEVWTG��CPF�VJWU�VJG�QRGTCVKPI�NGXGTCIG�KU�QH
RCTCOQWPV� KORQTVCPEG��9JKNG� VJKU� KU� EQTTGEV�� KH�YG�CPCN[\G� VJG�OGVJQFU� KP� TGNCVKQP� VQ
HKTO� NGXGN� EJCTCEVGTKUVKEU� YG� TGOQXG� VJG� PGGF� HQT� KPENWFKPI� VJG� KPFWUVT[� CU� C
EJCTCEVGTKUVKE��6JKU�KU�DGECWUG�VJG�KPFWUVT[�KU�VJQWIJV�VQ�ECRVWTG�VJG�HKTO�EJCTCEVGTKUVKEU
CV�CP�CIITGICVG� NGXGN��C�JKIJ� NGXGN�QH� HKZGF�EQUVU� KP�VJG�EJGOKECN� KPFWUVT[�� C�JKIJ�CUUGV
VWTPQXGT�KP�VJG�TGVCKN�UGEVQT��6JTQWIJ�URGEKHKECNN[�NQQMKPI�CV�VJGUG�EJCTCEVGTKUVKEU�CV�VJG
HKTO�NGXGN��YG�ECP�GZRGEV�VQ�HKPF�OQTG�FKTGEV�TGNCVKQPUJKRU�
KH�VJGTG�CTG�CP[���+P�VJKU��YG
CTG� NKOKVGF�VQ�YJCV� HKPCPEKCN� UVCVGOGPVU�ECP�QHHGT�WU��6JG� HKTO�EJCTCEVGTKUVKEU� VJCV�CTG
RQUUKDN[� TGNCVGF� VQ� VJG� EQUV� UVTWEVWTG� CTG� NCTIGN[� XGT[� IGPGTCN� KP� PCVWTG�� 6JG� FCVC
CXCKNCDNG�CNNQYU�WU�VQ�ECNEWNCVG�VJG�HQNNQYKPI�
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��UCNGU�VQ�VQVCN�CUUGVU��VJG�CUUGV�VWTPQXGT�KORNKGU�VJG�KPVGPUKV[�YKVJ�YJKEJ�CUUGVU�CTG�WUGF�
+H�VJG[�CTG�WUGF�KPVGPUKXGN[��VJGKT� KORQTVCPEG�KP�VQVCN�EQUVU�FGETGCUGU��#�JKIJ�CUUGV
VWTPQXGT�VJGTGHQTG�UWIIGUVU�C�NQY�QRGTCVKPI�NGXGTCIG��#U�1�8�RWV� KV�� KV�EQWNF�DG� C
TGCUQPCDNG�ICWIG�QH�VJG�KPVGPUKXGPGUU�QH�RJ[UKECN�ECRCEKV[�TGNCVKXG�VQ�NCDQT�CPF�TCY
OCVGTKCNU �
R������

��UCNGU�VQ�HKZGF�CUUGVU��TGNCVGF�VQ�VJG�RTGXKQWU�OGCUWTG��QPG�EQWNF�GZRGEV�VJCV�C�JKIJGT
VWTPQXGT�QH�HKZGF�CUUGVU�KORNKGU�C�NQYGT�KORQTVCPEG�QH�HKZGF�EQUVU�KP�VQVCN�EQUVU��+V�KU
WUGF�D[�5��*WHHOCP�
������

��HKZGF�CUUGVU�VQ�VQVCN�CUUGVU��VJKU�TCVKQ�KU�WUGF�KP�OCP[�UVWFKGU�
UGG�G�I��/�4�CPF�1�8��
DWV� RTGEKUG� FGHKPKVKQPU� CTG� TCTGN[� IKXGP�� +V� UGGOU� NQIKECN� VQ� VCMG� VJG� TCVKQ� QH� PQP�
EWTTGPV�VQ�VQVCN�CUUGVU��9G�CNUQ�NQQM�CV�VJG�TCVKQ�QH�RTQRGTV[��RNCPV�CPF�GSWKROGPV�VQ
VQVCN�CUUGVU�CU�C�OGCUWTG�QH�HKZGF�VQ�VQVCN�CUUGVU�

�� FGRTGEKCVKQP� VQ� VQVCN� CUUGVU�� UWIIGUVGF� D[� 1�8�� VJKU� KU� CPQVJGT� OGCUWTG� QH� VJG
KORQTVCPEG�QH� HKZGF�CUUGVU� TGNCVKXG� VQ� VQVCN� CUUGVU�� +V� KU�PQV�ENGCT�YJGVJGT� KV� UJQWNF
UWEEGGF� DGVVGT� KP� GUVKOCVKPI� VJKU� KORQTVCPEG�� #NVJQWIJ� FGRTGEKCVKQP� KU� KPFGGF� C
EQUV�� PQV� CNN� HKZGF� CUUGVU� CTG� FGRTGEKCVGF�� CPF� GXGP� VJGP� PQV� CNN� WPFGT� VJG� UCOG
UEJGOG��OCMKPI�C�EQPUKUVGPV�TGNCVKQP�DGVYGGP�VJKU�TCVKQ�CPF�VJG�QRGTCVKPI�NGXGTCIG
PQV�FKTGEVN[�UGNH�GXKFGPV���

�� FGRTGEKCVKQP� VQ� VQVCN� GZRGPUGU�� WUGF� D[�1�8�� CPF� D[� $CNCMTKUJPCP�� .KPUOGKGT�� CPF
8GPMCVCEJCNCO�
�������&GRTGEKCVKQP�KU�CTIWCDN[�VJG�OQUV�TGEQIPK\CDNG�HQTO�QH�HKZGF
EQUVU��+V�PGGF�PQV�DG�VJG�OQUV� KORQTVCPV��JQYGXGT��YJGP�YG� NQQM�CV� UGTXKEG� HKTOU�
VJG�HKZGF�EQUVU�YKNN�NCTIGN[�EQPUKUV�QH�UVCHH�EQUVU�

��UVCHH�EQUVU�VQ�VQVCN�GZRGPUGU��WPNKMG�7�5��EQTRQTCVKQPU��&WVEJ�HKTOU�FKUENQUG�VJGKT�UVCHH
EQUVU�GCEJ�[GCT��+P�VJG�&WVEJ�NGICN�CPF�UQEKCN�EQPVGZV��UVCHH�EQUVU�CTG� NCTIGN[� HKZGF�
7PHQTVWPCVGN[�� FCVC� QP� UVCHH� EQUVU� KU� IGPGTCNN[� PQV� CXCKNCDNG� HQT� C� RGTKQF� QH� NQPIGT
VJCP���[GCTU�

��UVCHH�EQUVU�RNWU�FGRTGEKCVKQP�VQ�VQVCN�GZRGPUGU��HQNNQYKPI�VJG�RTGXKQWU�CTIWOGPVU��VJGUG
VYQ�KVGOU�EQODKPGF�UJQWNF�EQXGT�C�UWDUVCPVKCN�RCTV�QH�HKZGF�EQUVU�QXGT�CNN�KPFWUVTKGU�

1H� EQWTUG�� YG� CTG� EQPHTQPVGF� JGTG� YKVJ� VJG� UCOG� RTQDNGO� VJCV� YG� HCEG� YKVJ� CNN� FQN�
KPFKECVQTU�VJCV�FQ�PQV�TGN[�QP�VJG�GNCUVKEKV[�HQTOWNC�QH�FQN��,WUV�NKMG�EQPVTKDWVKQP�OCTIKP
CPF�PGV�QRGTCVKPI�OCTIKP��C�EJCTCEVGTKUVKE�NKMG�FGRTGEKCVKQP�VQ�VQVCN�GZRGPUGU�EQXGTU�QPN[
RCTV�QH�VJG�EQUV�UVTWEVWTG��*QYGXGT��YG�CTG�PQV�UWIIGUVKPI�VJCV�UWEJ�C�EJCTCEVGTKUVKE�ECP
UGTXG�CU�CP� KPFKECVQT��OGTGN[� VJCV� KV� KU� TGNCVGF�VQ�VJG�EQUV� UVTWEVWTG��6JCV� KU� VQ� UC[��YG
GZRGEV� VJCV� C� HKTO�YKVJ� C� NCTIGT� TCVKQ� QH� FGRTGEKCVKQP� VQ� VQVCN� GZRGPUGU� KP� IGPGTCN�YKNN
JCXG�OQTG� HKZGF� EQUVU�� +V� KU� RQUUKDNG� VJCV� C� HKTO� JCU� TGNCVKXGN[�OQTG� FGRTGEKCVKQP�� DWV
NQYGT�VQVCN�HKZGF�EQUVU��G�I��DGECWUG�QH�NQYGT�QXGTJGCF�CPF�NGUU�NCDQT�EQUVU��*QYGXGT��VJG
QVJGT�YC[�TQWPF�UGGOU�OQTG�NKMGN[�
+P�VCDNG������ VJG�5RGCTOCP�EQTTGNCVKQPU�DGVYGGP� VJG�XCNWGU� HTQO�VJG�FQN�OGVJQFU�CPF
VJG� HKTO� EJCTCEVGTKUVKEU� CTG� RTGUGPVGF�� 'ZEGRV� HQT� VJG� CUUGV� VWTPQXGTU�� YG� GZRGEV� C
RQUKVKXG�TGNCVKQPUJKR� HQT�CNN�EJCTCEVGTKUVKEU�� VJG[� KORN[�OQTG� HKZGF�EQUVU�� UQ�VJG[�UJQWNF
NGCF�VQ�C�JKIJGT�FQN�

�������������������������������������������������
���VJKU�IKXGU�TKUG�VQ�VJG�SWGUVKQP�YJ[�CUUGVU�VJCV�CTG�PQV�YTKVVGP�QHH�UJQWNF�DG�QH�KPVGTGUV��4QWIJN[�URGCMKPI�
YG�EQWNF�UC[�VJCV�VJG[�TGRTGUGPV�C�UQTV�QH�QRRQTVWPKV[�EQUV��C�HKTO�ECPPQV�OQXG�KVU�NQECVKQP��QT�QPN[�CV�XGT[
JKIJ�EQUVU��6JKU�KU�YJ[�UWEJ�CUUGVU�CTG�KORQTVCPV�GXGP�KH�VJG[�ECWUG�NKVVNG�QT�PQ�FGRTGEKCVKQP�EQUVU��9G�YKNN
IGV�DCEM�VQ�VJKU�KP�EJCRVGT���
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VCDNG�����5RGCTOCP�EQTTGNCVKQPU�DGVYGGP�FQN�XCNWGU�CPF�HKTO�EJCTCEVGTKUVKEU�HQT�����PQP�HKPCPEKCN�&WVEJ
HKTOU�QXGT����� ������18&1.�FGPQVGU�VJG�1 $TKGP�CPF�8CPFGTJGKFGP�OGVJQF�
�������/4&1.�VJG
/CPFGNMGT�CPF�4JGG�OGVJQF�
�������/4#$5�VJG�/CPFGNMGT�CPF�4JGG�OGVJQF�YKVJ�CDUQNWVG�XCNWGU�
��
�����&1.&+((�VJG�WUG�QH�HKTUV�FKHHGTGPEGU�
�������#$5125#.�VJG�TGITGUUKQP�QH�QRGTCVKPI�KPEQOG�VQ�UCNGU�
#$512&#�VJG�TGITGUUKQP�QH�QRGTCVKPI�KPEQOG�DGHQTG�FGRTGEKCVKQP�CPF�COQTVK\CVKQP�VQ�UCNGU��01/�VJG
CXGTCIG�PGV�QRGTCVKPI�OCTIKP��RRG�KU�RTQRGTV[��RNCPV�CPF�GSWKROGPV��FGRT�KU�FGRTGEKCVKQP��QR�GZR�KU
QRGTCVKPI�GZRGPUGU��UVCHH�KU�UVCHH�EQUVU��FGRUV�KU�FGRTGEKCVKQP�RNWU�UVCHH�EQUVU��°�FGPQVGU�C�VYQ�VCKNGF
UKIPKHKECPEG�CV�VJG������NGXGN����CV�VJG������NGXGN��CPF����CV�VJG������NGXGN�

9JCV�YG�KOOGFKCVGN[�PQVKEG�KU�VJG�CNOQUV�EQORNGVG�CDUGPEG�QH�UKIPKHKECPV�TGNCVKQPUJKRU
DGVYGGP� VJG� VJGQTGVKECNN[� EQTTGEV�OGVJQFU� QH�1�8� CPF�/�4� CPF� VJG� EJCTCEVGTKUVKEU�
6JGTG�CTG�QPN[� VYQ� UKIPKHKECPV�EQTTGNCVKQPU��DGVYGGP�18&1.� CPF� VJG� TCVKQ� QH� HKZGF� VQV
VQVCN� CUUGVU�� CPF�18&1.� CPF� VJG� TCVKQ� QH� FGRTGEKCVKQP� VQ� QRGTCVKPI� GZRGPUGU�� DQVJ� QH
YJKEJ�JCXG�VJG�YTQPI�UKIP��9KVJ�TGURGEV�VQ�VJG�QVJGT�OGVJQFU��VJG�RKEVWTG�UGGOU�OQTG
NKMG� YJCV� YG� GZRGEVGF�� *QYGXGT�� YG� JCXG� VQ� YQPFGT� KH� YG� CTG� TGCNN[� OGCUWTKPI� VJG
KPHNWGPEG�QH�HKZGF�EQUVU��IKXGP�VJG�TGUWNVU�QH�VJG�HKTUV�VJTGG�OGVJQFU��6JGTGHQTG��YG�YKNN
VCMG�CPQVJGT� NQQM�CV� VJGUG�OGCUWTGU�� DWV� VJKU� VKOG� VQ� GUVCDNKUJ� VJGKT� TGNCVKQPUJKR�YKVJ
HKTO�RGTHQTOCPEG�
.QQMKPI� CV� RGTHQTOCPEG� KPFKECVQTU� CPF� FQN�XCNWGU� UJQWNF� IKXG� WU� UQOG� KFGC� CU� VQ
YJGVJGT�YG�CTG�OGCUWTKPI�UQOGVJKPI�NKMG�QXGTCNN�HKTO�RGTHQTOCPEG��QT�OQTG�URGEKHKECNN[
CP�GHHGEV�NKMG�VJG�QRGTCVKPI�NGXGTCIG��9G�YKNN�NQQM�CV�VYQ�TGVWTP�OGCUWTGU��DQQM�TGVWTP�
OGCUWTGF�D[�TGVWTP�QP�CUUGVU��CPF�OCTMGV�TGVWTP��CU�OGCUWTGF�D[�VJG�VQVCN�UJCTGJQNFGT
TGVWTP�
ECRKVCN�ICKPU�RNWU�FKXKFGPFU�QXGT�DGIKPPKPI�RTKEG���9G�YKNN�CNUQ� NQQM�CV� UGXGTCN
TKUM� OGCUWTGU�� (KTUV�� YG� KPENWFG� OCTMGV� TKUM�� CU� OGCUWTGF� D[� VJG� β� TGRQTVGF� D[
9QTNFUEQRG����9G� CNUQ� NQQM� CV� DQQM� QT� CEEQWPVKPI� TKUM�� #� UVCPFCTF� OGCUWTG� KP� VJKU
TGURGEV�KU�VJG�XCTKCVKQP�EQGHHKEKGPV�QH�GCTPKPIU��*QYGXGT��UKPEG�CEEQWPVKPI�PWODGTU�CTG
VKOG�UGTKGU��YG�ECP�GPEQWPVGT�VJG�UKVWCVKQP�YJGTG�YG�JCXG�C�HKTO�VJCV�ITQYU�CV�C�JKIJ
DWV� UVCDNG� TCVG� VQ� UJQY�C� NCTIG�XCTKCVKQP�EQGHHKEKGPV��9G�YQWNF� NKMG� VQ� EQTTGEV� HQT� VJKU
VTGPF��DWV�KP�FQKPI�UQ�YG�JCXG�VQ�TGCNK\G�VJCV�ITQYVJ�KU�GZRQPGPVKCN��6JGTGHQTG��YG�OWUV
NQQM�CV�VJG�VTGPF�QH�VJG�NQICTKVJO�QH�QRGTCVKPI�KPEQOG��+H�YG�TGITGUU�VJKU�NQICTKVJO�QXGT
VJG� [GCTU�� YG� ECP� UC[� VJCV� VJG� 4�� QH� VJKU� TGITGUUKQP� KU� CP� KPXGTUG� OGCUWTG� QH� VJG
XCTKCDKNKV[�� C� JKIJGT� EQGHHKEKGPV� QH� FGVGTOKPCVKQP� KORNKGU� NGUU� FGXKCVKQP� HTQO� VJG� VTGPF
NKPG��(KPCNN[��YG�YKNN�NQQM�CV�VYQ�IGPGTKE�OGCUWTGU��VJG�CXGTCIG�UCNGU�CU�C�UK\G�KPFKECVQT�
CPF�CXGTCIG�UCNGU�ITQYVJ�
9JCV� TGNCVKQPUJKRU� YQWNF� YG� GZRGEV� HQT� VJGUG� RGTHQTOCPEG� KPFKECVQTU!� 6JKU� KU� PQV
CNVQIGVJGT�ENGCT��2TGHGTCDN[��VJG�KPFKECVQTU�YKVJQWV�CP[�VJGQTGVKECN�TGNCVKQPUJKR�YKVJ�VJG

�������������������������������������������������
���VJG�β�ECNEWNCVKQP�HTQO�9QTNFUEQRG�KU�PQV�XGT[�ENGCT��CPF�UJQWNF�DG�LWFIGF�YKVJ�TGUGTXCVKQP��5KPEG�PQ
QVJGT�OGCUWTG�QH�OCTMGV�TKUM�KU�CXCKNCDNG��KV�KU�WUGF�CP[YC[�
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QRGTCVKPI� NGXGTCIG� UJQWNF� JCXG� PQ� UKIPKHKECPV� TGNCVKQPUJKRU�� CXGTCIG� UCNGU� CPF� UCNGU
ITQYVJ��9KVJ� TGURGEV� VQ� DQQM� TGVWTP�QP� CUUGVU�� QPG� EQWNF�OCMG� C� ECUG� HQT� C� PGICVKXG
TGNCVKQPUJKR�DGVYGGP�TGVWTP�QP�CUUGVU�CPF�FQN��6JKU� KU�TGNCVGF�VQ� KPVGTRTGVKPI�FQN�CU� VJG
UVCPFCTFK\GF�FKUVCPEG�VQ�VJG�DTGCM�GXGP�RQKPV�
UGG�UGEVKQP��������RCIG������6JG�PGICVKXG
TGNCVKQPUJKR�DGVYGGP�PGV�QRGTCVKPI�OCTIKP�CPF�VJG�HKTUV�VJTGG�FQN�OGCUWTGU�KP�VCDNG����
UWRRQTVU� VJKU� KPVGTRTGVCVKQP�� )KXGP� VJG� VJGQTGVKECN� NKPM� YKVJ� VJG� U[UVGOCVKE� TKUM�� YG
YQWNF� GZRGEV� C� RQUKVKXG� TGNCVKQPUJKR� YKVJ� β�� CPF� VJTQWIJ� VJKU� YKVJ� OCTMGV� TGVWTP�
(KPCNN[��CEEQWPVKPI�XCTKCDKNKV[�OGCUWTGU�ECP�DG�GZRGEVGF�VQ�UJQY�C�TGNCVKQPUJKR��RQUKVKXG
HQT� VJG� XCTKCVKQP� EQGHHKEKGPV�� CPF� PGICVKXG� HQT� VJG�4��QH� VJG� QRGTCVKPI� KPEQOG� ITQYVJ
VTGPF�

TQC VUT DGVC XE�QRGT
KPEQOG

4��NP�QR
KPEQOG

CX�UCNGU CX�UCNGU
ITQYVJ
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VCDNG�����5RGCTOCP�EQTTGNCVKQPU�DGVYGGP�FQN�XCNWGU�HKTO�EJCTCEVGTKUVKEU�HQT�����PQP�HKPCPEKCN�&WVEJ�HKTOU
QXGT����� ������18&1.�FGPQVGU�VJG�1 $TKGP�CPF�8CPFGTJGKFGP�OGVJQF�
�������/4&1.�VJG�/CPFGNMGT
CPF�4JGG�OGVJQF�
�������/4#$5�VJG�/CPFGNMGT�CPF�4JGG�OGVJQF�YKVJ�CDUQNWVG�XCNWGU�
�������&1.&+((
VJG�WUG�QH�HKTUV�FKHHGTGPEGU�
�������#$5125#.�VJG�TGITGUUKQP�QH�QRGTCVKPI�KPEQOG�VQ�UCNGU��#$512&#�VJG
TGITGUUKQP�QH�QRGTCVKPI�KPEQOG�DGHQTG�FGRTGEKCVKQP�CPF�COQTVK\CVKQP�VQ�UCNGU��01/�VJG�CXGTCIG�PGV
QRGTCVKPI�OCTIKP��TQC�KU�CXGTCIG�TGVWTP�QP�CUUGVU��VUT�KU�CXGTCIG�VQVCN�UJCTGJQNFGT�TGVWTP�
ECRKVCN�ICKPU�RNWU
FKXKFGPFU���DGVC�KU�VJG�β�CU�TGRQTVGF�D[�9QTNFUEQRG��XE�QRGT�KPEQOG�KU�VJG�XCTKCVKQP�EQGHHKEKGPV�
UVCPFCTF
FGXKCVKQP�CXGTCIG��QH�QRGTCVKPI�KPEQOG��4��NP�QR�KPEQOG�KU�VJG�EQGHHKEKGPV�QH�FGVGTOKPCVKQP�HQT�VJG
TGITGUUKQP�QH�VJG�NQICTKVJO�QH�QRGTCVKPI�KPEQOG�VQ�VKOG��°�FGPQVGU�C�VYQ�VCKNGF�UKIPKHKECPEG�CV�VJG�����
NGXGN����CV�VJG������NGXGN��CPF����CV�VJG������NGXGN�

6JG�TGUWNVU�QH�VCDNG�����CTG�PQV�XGT[�EQPENWUKXG�
CNN�VJG�OQTG�UKPEG�GZVGPFKPI�VJG�UCORNG
VKOG�RGTKQF�NGCFU�VQ�RQKIPCPV�UJKHVU� KP�VJG�UKIPKHKECPEG�CPF�UKIP�QH�EGTVCKP�EQTTGNCVKQPU�
UGG�CRRGPFKZ�KK�UVCTVKPI�QP�RCIG�������9G�FQ�UGG�UQOG�UKIPKHKECPV�EQTTGNCVKQPU�YKVJ�VJG
EQTTGEV�UKIP��6JKU�KU�GURGEKCNN[�VJG�ECUG�HQT�VJG�/�4�OGVJQFU��VJG[�DQVJ�UJQY�C�PGICVKXG
UKIPKHKECPV�EQTTGNCVKQP�YKVJ�TGVWTP�QP�CUUGVU��CPF�C�RQUKVKXG�QPG�YKVJ�β��(WTVJGTOQTG��VJG
PGICVKXG�TGNCVKQPUJKR�HQT�18&1.�YKVJ�VJG�4��QH�QRGTCVKPI� KPEQOG� KU�YJCV�YG�GZRGEVGF�
5GXGTCN�QVJGT�TGNCVKQPUJKRU�CTG�PQV�YJCV�YG�YQWNF�GZRGEV��JQYGXGT��/QUV�KORQTVCPV�KP
VJKU� TGURGEV� KU� VJG� RQUKVKXG� EQTTGNCVKQP� DGVYGGP� VJG� EQPVTKDWVKQP� OCTIKP� CRRTQCEJGU
#$5125#.�CPF�#$512&#��CPF�VJG�TGVWTP�QP�CUUGVU��#RRCTGPVN[��OQTG�VJCP�VJG�QRGTCVKPI
NGXGTCIG�� VJG[�UGGO�VQ�OGCUWTG�QXGTCNN�RGTHQTOCPEG� �YJKEJ�CNUQ�ECWUGU�WU� VQ� TGVJKPM
VJG� TGUWNVU� QH� VCDNG� ����� KP� RCTVKEWNCT� VJG� RQUKVKXG� EQTTGNCVKQPU� YKVJ� VJG� PGV� QRGTCVKPI
OCTIKP��6JG� UKIPKHKECPV� TGNCVKQPUJKRU� QH�01/� YKVJ� VJG� CEEQWPVKPI�XCTKCDKNKV[�OGCUWTGU
CTG�KP�VJG�GZRGEVGF�FKTGEVKQP�HQT�KPFKECVQTU�QH�FQN��DWV�01/�KU�VJQWIJV�VQ�DG�VJG�KPXGTUG�QH
FQN�
7NVKOCVGN[��QH�EQWTUG��QWT�CPCN[UGU�ECP�QPN[�DTKPI�CDQWV�VGPVCVKXG�EQPENWUKQPU��UKPEG�YG
JCXG�PQ� VTWG �FQN� CXCKNCDNG��PQT� CP[�XCNKFCVGF�J[RQVJGUGU� KPVQ�YJKEJ�YG�ECP�RNWI�QWT
FQN�XCNWGU��6JG�QXGTCNN�RKEVWTG��JQYGXGT��KU�VJCV�QH�C�HKPG�OGUU��YG�JCXG�UQOG�FKTGEV�FQN�
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OGCUWTGU�VJCV�JCXG�C�VJGQTGVKECN�DCUKU�DWV�CTG�RNCIWGF�D[�KORNGOGPVCVKQP�RTQDNGOU��YG
JCXG� UQOG� CNVGTPCVKXG�OGCUWTGU� VJCV� RGTHQTO� TGCUQPCDNG� YJGP� NKPMGF� VQ� EGTVCKP� HKTO
EJCTCEVGTKUVKEU� VJCV� ECP� DG� TGNCVGF� VQ� VJG� QRGTCVKPI� NGXGTCIG� DWV� CNUQ� OGCUWTG� QVJGT
GHHGEVU��VJG�EQTTGNCVKQPU�DGVYGGP�VJG�VYQ�ITQWRU�QH�OGCUWTGU�KU�XGT[�KPEQPENWUKXG��CPF�YG
JCXG�PQ�XCNKF�DGPEJOCTM�HQT�VJG�OGCUWTGU�
#V�VJKU�RQKPV��YG�OKIJV�DG�VGORVGF�VQ�UC[��UQ�YJCV!�9G�MPQY�VJCV�VJGTG�KU�C�UWDUVCPVKCN
TGNCVKQPUJKR�DGVYGGP� VJG�CNVGTPCVKXG�OGCUWTGU�CPF� VJG� UQRJKUVKECVGF�QPGU�QH�1�8� CPF
/�4��9J[�ECP V�YG�LWUV�VCMG�VJG�EQPVTKDWVKQP�OCTIKP��QT�VJG�PGV�QRGTCVKPI�OCTIKP��CPF
WUG� VJGUG� CU� CP� KPFKECVQT� QH� VJG� EQUV� UVTWEVWTG!� #V� NGCUV� YG� EQWNF� WUG� VJGO� KP� QWT
GORKTKECN�CPCN[UGU��UQ�CU�VQ�FTCY�UQOG�EQPENWUKQPU�YKVJ�TGURGEV�VQ�VJG�KPHNWGPEG�QH�VJG
EQUV�UVTWEVWTG�QP�TKUM�CPF�TGVWTP!�6JG�CPUYGT�VQ�VJGUG�SWGUVKQPU� NKGU��CU�DGHQTG�� KP�VJG
EQPEGRV�QH�VJG�QRGTCVKPI� NGXGTCIG��9KVJ�VJG�QRGTCVKPI� NGXGTCIG��YG�URGEKHKECNN[� NQQM�CV
VJG�KPHNWGPEG�QH�VJG�RTGUGPEG�QH�HKZGF�EQOOKVOGPVU�VQ�HKTO�RGTHQTOCPEG��6JKU�ECP�QPN[
DG�GXCNWCVGF�D[�NQQMKPI�CV�CNN�QH�XCTKCDNG�EQUVU��HKZGF�EQUVU��CPF�UCNGU��#ICKP��HKZGF�EQUVU
NGXGNU�CTG�QPN[�KORQTVCPV�TGNCVKXG�VQ�UCNGU�NGXGNU��EQPVTKDWVKQP�OCTIKPU�ECP�QPN[�DG�LWFIGF
KP� TGNCVKQP� VQ� 
WPKV�� UCNGU� CPF� HKZGF� EQUVU�� CPF� PGV� QRGTCVKPI� OCTIKPU� VGNN� WU� PQVJKPI
CDQWV� VJG� EQORQUKVKQP� QH� EQUVU�� 6JG� CNVGTPCVKXG� OGCUWTGU� TGCNN[� UGGO� VQ� ECRVWTG� CP
QXGTCNN�RGTHQTOCPEG�GHHGEV��K�G��UQOGVJKPI�NKMG�QRGTCVKPI�GHHKEKGPE[�QT�RTQHKVCDKNKV[��#V�VJG
UCOG�VKOG��YG�MPQY�VJCV�VJG�QRGTCVKPI�NGXGTCIG��RTQXKFGF�KV�KU�RTQRGTN[�OGCUWTGF��RNC[U
CP�KORQTVCPV�TQNG�KP�GZRNCKPKPI�VJG�TKUM�RTQHKNG�QH�C�HKTO��*QYGXGT��KP�QTFGT�VQ�FTCY�CP[
EQPENWUKQPU� HTQO� CPCN[UGU� QH� HKPCPEKCN� UVCVGOGPVU�� KV� KU� KORGTCVKXG� VJCV� VJG� QRGTCVKPI
NGXGTCIG� KU� KPFGGF� RTQRGTN[� OGCUWTGF� � KH� YG� UJQWNF� YCPV� VQ� UC[� CP[VJKPI� CDQWV� VJG
TGNCVKQPUJKR� DGVYGGP� HKTO� RGTHQTOCPEG� CPF� QRGTCVKPI� NGXGTCIG�� KPUVGCF� QH� VJG
TGNCVKQPUJKR� DGVYGGP� EGTVCKP� RGTHQTOCPEG� OGCUWTGU� 
G�I�� OCTMGV� TGVWTP��� CPF� QVJGT
RGTHQTOCPEG�OGCUWTGU�
G�I��PGV�QRGTCVKPI�OCTIKP�QT�QRGTCVKPI�GHHKEKGPE[����

����KRZ�WR�XVH�GRO�²�LGHDV�IURP�WKHRU\

5WRRQUG�C�OCPCIGT�QT�EQPVTQNNGT�HKPFU�JKOUGNH�CV�VJG�GPF�QH�VJG�[GCT�YKVJ�JKU�HKTO�FCVC�
6JKU�OCPCIGT�ECP�ECNEWNCVG�JKU�HKTO U�QRGTCVKPI�NGXGTCIG��CUUWOKPI�JG�JCU�UQOG�KFGCU�QP
VJG�NGXGNU�QH�HKZGF�CPF�XCTKCDNG�EQUVU��CPF�VJG�RTQFWEV�RTKEGU��6JG�DKI�SWGUVKQP�VJGP�KU�
YJCV� ECP� JG� FQ� YKVJ� KV!� 6JG� NKVGTCVWTG� JCU� RTQXKFGF� WU� YKVJ� UQOG� KFGCU� QP� VJG
TGNCVKQPUJKR� DGVYGGP� NGXGTCIGU� CPF� TKUM� � CPF�YKVJ� NKVVNG� GNUG��1H� EQWTUG�� VJGTG� KU� VJG
/�4�HQTOWNC��YJKEJ�UVCVGU�VJCV�QRGTCVKPI�NGXGTCIG�CPF�HKPCPEKCN�NGXGTCIG�JCXG�C�FKTGEV
OWNVKRNKECVKXG�GHHGEV�QP�VJG�U[UVGOCVKE�TKUM�QH�C�HKTO�

�������������������������������������������������
���VQ�KNNWUVTCVG�VJKU�RQKPV��YG�TGHGT�DCEM�VQ�#PI�CPF�2GVGTUQP�
�������OGPVKQPGF�QP�RCIG�����6JG[�VT[�VQ
GZRNCKP�HKPCPEKCN�NGCUG�TCVKQU�QH�HKTOU��CPF�HKPF�VJCV�VJGTG�KU�C�PGICVKXG�EQTTGNCVKQP�HQT�VJG�NGCUG�TCVKQ�YKVJ
VJG� TGVWTP� QP� CUUGVU�� CPF� YKVJ� VJG� QRGTCVKPI� NGXGTCIG� 
CU� OGCUWTGF� YKVJ�#$5125#.�� VJG� TGITGUUKQP� QH
QRGTCVKPI� KPEQOG�VQ� UCNGU���9JGP�YG�UGG� VJCV� VJGKT�FQN� XCNWG� KU� TGCNN[� LWUV� CPQVJGT�QXGTCNN�RGTHQTOCPEG
OGCUWTG��YG�JCXG�VYQ�EQTTGNCVKQPU�YKVJ�VJG�UCOG�KORNKECVKQPU��+H�YG�UJQWNF�VCMG�VJGKT�FQN�XCNWG�VQ�DG�C
IQQF�KPFKECVQT�QH�VJG�QRGTCVKPI�NGXGTCIG��YG�YQWNF�IGV�C�XGT[�FKHHGTGPV�NKPG�QH�TGCUQPKPI��HKPCPEKCN�NGCUKPI
KPETGCUGU�HKPCPEKCN�HNGZKDKNKV[��GXGP�VJQWIJ�VJG�TGUWNVKPI�EQUVU�CTG�LWUV�CU�HKZGF�CU�YJGP�CUUGVU�CTG�DQWIJV�
#NVJQWIJ� VJKU� KPVGTRTGVCVKQP� ECP� DG� WUGF� VQ� CTTKXG� CV� UQOG� XGT[� KPVGTGUVKPI� EQPENWUKQPU� CDQWV� VJG
TGNCVKQPUJKR�DGVYGGP�HKPCPEKCN�NGCUKPI�CPF�HNGZKDKNKV[��VJGUG�EQPENWUKQPU�CTG�VQVCNN[�YTQPI�YJGP�#$5125#.
KU�TGCNN[�LWUV�C�RGTHQTOCPEG�OGCUWTG�
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5Q�YJCV�FQGU�VJKU�VGNN�WU�CDQWV�VJG�QRVKOCN�FQN!�9GNN��PQV�XGT[�OWEJ� �PQVJKPI�� VQ�DG
GZCEV��6Q�KPHGT�CP[�EQPENWUKQPU�HTQO�GSWCVKQP�
������YKVJ�TGURGEV�VQ�VCTIGV�NGXGNU�HQT�FQN
YQWNF� TGSWKTG�C�DQF[�QH� NKVGTCVWTG�YKVJ� TGURGEV� VQ� VJG�QRVKOCN� NGXGN� HQT� VJG� U[UVGOCVKE
TKUM�β��6JKU� DQF[�QH� NKVGTCVWTG� FQGU�PQV� GZKUV��9JCV� TGUGCTEJ� VJGTG� KU� EQPEGPVTCVGU� QP
GZRNCKPKPI�QDUGTXGF�U[UVGOCVKE� TKUM� NGXGNU��PQV� NQQMKPI� HQT�QRVKOCN� NGXGNU�� +P�FKUEWUUKPI
TKUM�OCPCIGOGPV��$TGCNG[�CPF�/[GTU�
������R��������UVCVG�VJCV

NGUU�TKUM�ECP V�CNYC[U�DG�DGVVGT��6JG�RQKPV�QH� TKUM�OCPCIGOGPV� KU�PQV� VQ�TGFWEG�TKUM�DWV� VQ

CFF�XCNWG��9G�YKUJ�YG�EQWNF�IKXG�IGPGTCN�IWKFCPEG�QP�YJCV�VJG�CRRTQRTKCVG�NGXGN�QH�TKUM�KU�

#NUQ��YG�ECP�QPEG�OQTG�RQKPV� VQ� VJG�XCUV� COQWPV�QH� TGUGCTEJ� VJCV�JCU� DGGP�FQPG�QP
HKPCPEKCN�NGXGTCIG�CPF�QDUGTXG�VJCV�VJKU�FKF�PQV�TGUWNV�KP�ENGCT�CPF�EQPUKUVGPV�CFXKEG�QP
VJG�QRVKOCN�NGXGTCIG��6JGTG�KU�PQ� UKORNG��UCVKUHCEVQT[�VJGQT[�QH�QRVKOCN�ECRKVCN�UVTWEVWTG

$TGCNG[�CPF�/[GTU��������R��������6JKU�OGCPU�VJCV�YG�JCXG�PQ�VJGQTGVKECNN[�FGUKTCDNG
NGXGN�QH�FHN��CPF�PQ�UWEJ�NGXGN�HQT�β��6JKU�OCMGU�KV�KORQUUKDNG�VQ�WUG�VJG�/�4�CPCN[UKU�VQ
EQOG� VQ� CP[� EQPENWUKQPU�� 1PN[� KH� YG� JCF� FHN� CPF� β� NGXGNU�� EQWNF� YG� VT[� VQ� FTCY
EQPENWUKQPU�HTQO�GORKTKECN�FCVC�
&GURKVG� VJG� HCEV� VJCV� VJGTG� KU� PQ� QRVKOCN�β��/�4� HQNNQY� CP� GCTN[� QDUGTXCVKQP� QH�8CP
*QTPG�
������R�������YKVJ�TGURGEV�VQ�VJG�QRGTCVKPI�NGXGTCIG�HKPCPEKCN�NGXGTCIG�VTCFG�QHH�

1RGTCVKPI�CPF�HKPCPEKCN�NGXGTCIG�ECP�DG�EQODKPGF�KP�C�PWODGT�QH�FKHHGTGPV�YC[U�VQ�QDVCKP�C

FGUKTCDNG�FGITGG�QH�QXGTCNN� NGXGTCIG� CPF� TKUM�QH� VJG� HKTO��*KIJ�QRGTCVKPI� TKUM�ECP�DG�QHHUGV

YKVJ�NQY�HKPCPEKCN�TKUM�CPF�XKEG�XGTUC�

6JG� NQIKE� DGJKPF� VJKU� KU� CRRGCNKPI�� DWV� QXGTNQQMU� VJG� HCEV� VJCV� VJGTG� KU� PQ� IGPGTCN
FGUKTCDNG�FGITGG�QH�QXGTCNN�TKUM�HQT�VJG�HKTO��*QYGXGT��/CPFGNMGT�CPF�4JGG�
������R�����
PQVG� VJCV�� RTQXKFGF�YG� CEEGRV� VJG� PQVKQP� VJCV�OCPCIGTU� YCPV� VQ� UVCDKNK\G� VJGKT� HKTO U
U[UVGOCVKE�TKUM�

����VJG�VYQ�V[RGU�QH�NGXGTCIG�ECP�DG�EJQUGP�UQ�VJCV�EJCPIGU�KP�VJG�NGXGN�QH�β�CTG�OKPKOK\GF��+H

VJG�NGXGN�QH�KPVTKPUKE�DWUKPGUU�TKUM�KU�EQPUVCPV��C�EJCPIG�KP�FQN�ECP�DG�QHHUGV�D[�C�EJCPIG�KP�FHN

CPF�XKEG�XGTUC�

#NVJQWIJ� VJKU� OC[� DG� VTWG�� KV� FQGU� PQV� LWUVKH[� VJGKT� PGZV� EQPENWUKQP�� 6JGTGHQTG�� QPG
YQWNF� GZRGEV� C� ETQUU�UGEVKQPCN� PGICVKXG� EQTTGNCVKQP� DGVYGGP� FQN� CPF� FHN� � +H� CP[
EQPENWUKQP�ECP�DG�FTCYP�CV�CNN�� KV� KU� VJCV� EJCPIGU� KP�FQN� CPF�FHN� ECP�DG�GZRGEVGF� VQ�DG
PGICVKXGN[�EQTTGNCVGF� �RTQXKFGF�VJCV�HKTOU�NQQM�HQT�C�UVCDNG�U[UVGOCVKE�TKUM�
*QYGXGT�� DGHQTG� FKUECTFKPI� VJG� KFGCU� QH�/�4�� NGV� WU� NQQM� CV� VJGKT� GORKTKECN� TGUWNVU�
4GOGODGT�VJCV�VJG[�GUVKOCVG�FQN�D[�TGITGUUKPI�VJG�NQICTKVJO�QH�GDKV�VQ�VJG�NQICTKVJO�QH
UCNGU�
GSWCVKQP�
�������/4&1.��HQT�HKTOU�YKVJ�RQUKVKXG�GCTPKPIU��CPF�WUG�CDUQNWVG�XCNWGU
YKVJ�C�EQTTGEVKQP�YJGP� HKTOU�GPEQWPVGT� NQUUGU�FWTKPI� VJG� UCORNG�RGTKQF� 
GSWCVKQP� 
��
�����/4#$5���6JG[�VT[�VQ�HKV�VJGKT�GSWCVKQP�
������D[�TWPPKPI�VJG�TGITGUUKQP

GFHNFQN
RRR

+++= NPNP
���

γγγβ 
�����

6JG� UWDUETKRV� R� KPFKECVGU� VJCV� VJG� CPCN[UKU� KU� FQPG� CV� VJG� RQTVHQNKQ� NGXGN�� VQ� IGV�OQTG
UVCDNG�XCNWGU�HQT�VJG�XCTKCDNGU��6JGKT�TGUWNVU�CTG�RTGUGPVGF�KP�VCDNG������CPF�VJG[�UGGO�VQ
DG�XGT[�GPEQWTCIKPI��#NN�EQGHHKEKGPVU�CTG�RQUKVKXG��CPF�VJG�4�U�CTG�CEEGRVCDNG��+H�YG�NQQM
CV�VJG�TGUWNV�HQT�VJG�OQUV�NQIKECN�ITQWRKPI�XCTKCDNG�β��YG�UGG�VYQ�UKIPKHKECPV�EQGHHKEKGPVU�
CPF�C�JKIJ�4���9JCV�KU�OQTG��VJG[�CNUQ�HKPF�C�PGICVKXG�TGNCVKQPUJKR�DGVYGGP�FQN�CPF�FHN�CV



��

RQTVHQNKQ�NGXGN��6JGUG�TGUWNVU� HKV�PKEGN[�YKVJ�VJGKT�VJGQT[��CPF�VJG[�CNUQ�UGGO�VQ�UWIIGUV
VJCV�VJGKT�RTQEGFWTGU�HQT�GUVKOCVKPI�FQN�CPF�FHN�CTG�ECRCDNG�QH�ECRVWTKPI�VJG� VTWG �FGITGGU
QH�NGXGTCIG��)KXGP�QWT�FKUEWUUKQP�KP�UGEVKQP������KV�KU�GURGEKCNN[�VJG�CRRCTGPV�EQTTGEVPGUU
QH�VJG�/�4�OGVJQFU�HQT�OGCUWTKPI�FQN�CPF�FHN�VJCV�KU�UWTRTKUKPI�

ITQWRKPI�XCTKCDNG γ� γ� γ� 4�

FGDV�TCVKQ ������ ����� ������ ����
HKZGF�VQVCN�CUUGVU ������ ������ ������ ����
β ������ ������ ������ ����
FQN ������ ������ ����� ����
FHN ������ ���� ������ ����

VCDNG�����TGUWNVU�QH�HKVVKPI�GSWCVKQP�
������CV�RQTVHQNKQ�NGXGN��6JG�UCORNG�EQPUKUVU�QH�����7�5�
OCPWHCEVWTKPI�HKTOU�FWTKPI�VJG�RGTKQF����� ������FKXKFGF�KPVQ����RQTVHQNKQU�QH����2QTVHQNKQU�CTG�HQTOGF
DCUGF�QP�VJG�ITQWRKPI�XCTKCDNG��G�I��VJG�HKXG�HKTOU�YKVJ�VJG�JKIJGUV�FGDV�TCVKQ�KP�VJG�HKTUV�RQTVHQNKQ��GVE��
TGITGUUKQPU�CTG�TWP�QP�VJG�RQTVHQNKQ�CXGTCIGU����FGPQVGU�C�VYQ�VCKNGF�UKIPKHKECPEG�CV�VJG������NGXGN�����CV
VJG������NGXGN��5QWTEG��/CPFGNMGT�CPF�4JGG�
������R������

6JG� GORKTKECN� CPCN[UGU� QH�/�4� CTG� TGRNKECVGF� D[� 5��*WHHOCP� 
������� OCKPN[� DGECWUG
/�4�CTG�VJG�QPN[�QPGU�VQ�GORKTKECNN[�HKPF�VJG�VTCFG�QHH�DGVYGGP�QRGTCVKPI�CPF�HKPCPEKCN
NGXGTCIG��*G�HQNNQYU�VJGKT�RTQEGFWTGU��DWV�WUGU�FKHHGTGPV�UCORNGU��QPG�UCORNG�QH�����7�5�
OCPWHCEVWTKPI� HKTOU� QXGT� ���� ������ CPF� C� UWDUGV� QH� VJCV� UCORNG� QH� ���� HKTOU� VJCV
CNYC[U�JCXG�RQUKVKXG�GCTPKPIU��*KU�TGUWNVU�CTG�UQOGYJCV�VQ�XGT[�FKHHGTGPV�HTQO�VJQUG�QH
/�4��*G�FQGU�PQV�HKPF�VJG�RQUKVKXG�EQGHHKEKGPVU�HQT�FQN�CU�ECP�DG�UGGP�KP�VCDNG������DWV
KPUVGCF�HKPFU�UKIPKHKECPV�PGICVKXG�EQGHHKEKGPVU�YJGP� HKVVKPI�GSWCVKQP�
�������9JGP�WUKPI
QPN[�HKTOU�YKVJ�RQUKVKXG�GCTPKPIU��UQ�YJGP�GUVKOCVKPI�FQN�QPN[�YKVJ�GSWCVKQP�
�������VJG
PGICVKXG� EQGHHKEKGPVU� VWTP� KPVQ� KPUKIPKHKECPV� RQUKVKXG� EQGHHKEKGPVU�� (WTVJGTOQTG�� VJG
EQTTGNCVKQP� DGVYGGP� FQN� CPF� FHN� UJQYU� C� XGT[� OKZGF� RKEVWTG�� VJCV� KU� KPHNWGPEGF� D[
YJGVJGT�QT�PQV�QPN[�HKTOU�YKVJ�RQUKVKXG�GCTPKPIU�CTG� KPENWFGF��$QVJ�UKIPKHKECPV�RQUKVKXG
CPF�UKIPKHKECPV�PGICVKXG�EQTTGNCVKQPU�CTG�HQWPF��FGRGPFKPI�QP�VJG�RQTVHQNKQ�ITQWRKPI�CPF
VJG�UCORNG���

6JG� OKZGF� TGUWNVU� QH� /�4� CPF� 5�� *WHHOCP� 
������ EQWNF� DG� FWG� VJG� OGCUWTGOGPV
OGVJQF�QH� VJG�FGITGGU�QH� NGXGTCIG� �OCMKPI�QPG�QH� VJG�VYQ�CTVKENGU�RTGUGPV�CEEKFGPVCN
TGUWNVU��GKVJGT�RQUKVKXG�QT�PGICVKXG� �QT�FWG�VQ�KPEQTTGEV�VJGQTGVKECN�FGFWEVKQPU��6JKU� KU
YJCV�KU�UWIIGUVGF�D[�.��*WHHOCP�
������CPF�2TG\CU�
�������$QVJ�.��*WHHOCP�CPF�2TG\CU
UVCTV� HTQO� VJG� CUUWORVKQP� VJCV� VJGTG� KU� CP� KPVGTCEVKQP� DGVYGGP� FGEKUKQPU� TGICTFKPI
ECRCEKV[� 
K�G�� KPXGUVOGPVU�� CPF� HKPCPEKCN� NGXGTCIG��6JG[� EQPUGSWGPVN[� DQVJ� UWEEGGF� KP
UJQYKPI� VJCV� VJKU� KPVGTCEVKQP� ECP� DG�OQFGNGF� UQ� VJCV� KV� ECP� DG� KPEQTRQTCVGF� KPVQ� VJG
NGXGTCIG� HQTOWNCU���� 5JQWNF� QRGTCVKPI� NGXGTCIG� CPF� HKPCPEKCN� NGXGTCIG� DG� TGNCVGF�� VJGP

�������������������������������������������������
���YJKNG�VJG�GUVKOCVKQP�QH�FHN� KU�PQV�QH�OCLQT� KPVGTGUV�� KV� KU� KPVGTGUVKPI� VQ�PQVG� VJCV� VJG� KPFWUVT[�YKVJ� VJG
JKIJGUV�CXGTCIG�FGDV� TCVKQ�
WVKNKVKGU��JCU� VJG� NQYGUV�FHN��6JKU� NGCFU�5��*WHHOCP� VQ�SWGUVKQP� VJG� KPVGTPCN
XCNKFKV[�QH�=GSWCVKQPU�
������CPF�
�����?�CU�DGKPI�IQQF�RTQZKGU�HQT�FQN�CPF�FHN �
R������
���PQVG�VJCV�.��*WHHOCP�
������FQGU�HKPF�UQOG�VJGQTGVKECN�CTIWOGPVU�HQT�C�VTCFG�QHH�DGVYGGP�QRGTCVKQPCN
CPF�HKPCPEKCN�TKUM��5JG�CTTKXGU�CV�VJKU�D[�OQFGNNKPI�HKTO�XCNWG�CU�C�QPG�RGTKQF�QRVKQP�YKVJ�CP�GZGTEKUG�RTKEG
QH�QRGTCVKPI�EQUV�CV�ECRCEKV[�RTQFWEVKQP�RNWU�FGDV��YJKNG�CUUWOKPI�VJG�XCTKCPEG�QH�TGXGPWG�KU�MPQYP�CPF
KVU� FKUVTKDWVKQP� KU� NQIPQTOCN�� 6JKU� ECPPQV� DG� VTCPUNCVGF� VQ� TGCN�YQTNF� GZCORNGU�� OCKPN[� DGECWUG� VJG
QRVKOWO�ECRCEKV[�NGXGN�KP�IGPGTCN�ECPPQV�DG�UGV�HTGGN[��CP�KUUWG�VQ�YJKEJ�YG�YKNN�EQOG�DCEM�CF�PCWUGCO�KP
VJG� TGOCKPFGT� QH� VJKU� VJGUKU�� (WTVJGTOQTG�� JGT� CPCN[UKU� KU�OCFG� KP� VGTOU� QH� VQVCN� DWUKPGUU� TKUM� CPF� PQV



��

XKGYKPI� FQN� CPF� FHN� CU� KPFGRGPFGPVN[� OWNVKRNKECVKXG� YKVJ� TGURGEV� VQ� β� KU� PQV� EQTTGEV�
OGCPKPI�KP�VWTP�VJCV�VJG�HQTOWNCVKQP�QH�VJG�TGITGUUKQP�GSWCVKQP�
������ KU�PQV�CNNQYGF�
6JKU� JCU� DGGP� RKEMGF� WR� D[� .K� CPF�*GPFGTUQP� 
������ CPF� D[�&CTTCV� CPF�/WMJGTLGG

�������+P�DQVJ�CTVKENGU��VJGTG�KU�GZRNKEKV�TQQO�HQT� KPVGTCEVKQP�DGVYGGP�FQN�CPF�FHN��CPF
UWRRQTV�KU�HQWPF�HQT�VJG�J[RQVJGUKU�VJCV�QRGTCVKPI�CPF�HKPCPEKCN�NGXGTCIG�KPVGTCEV�
6JG�FKUEWUUKQP�QP�JQY�VQ�WUG�FQN�UGGOU�C�DKV�CF�JQE��GURGEKCNN[�KP�NKIJV�QH�QWT�GZVGPUKXG
FKUEWUUKQP�QP�JQY�VQ�OGCUWTG�KV��*QYGXGT��VJKU�KU�VJG�TGUWNV�QH�VJG�NCEM�QH�VJGQT[�QP�JQY
VQ�WUG�KV��#U�RQKPVGF�QWV�D[�5JTKGXGU�
������R�������

=Y?JKNG�UQOG�CVVGORVU�VQ�FGHKPG�VJG�CUUQEKCVKQP�DGVYGGP�QRGTCVKPI�NGXGTCIG�CPF�HKTOU �TKUM

RQUKVKQPU�JCXG�DGGP�OCFG�� VJG[�CTG� KPEQORNGVG� KP� VJG�UGPUG� VJCV� VJG[�FQ�PQV�EQPUVKVWVG�C

VJGQT[�QH�
QRVKOCN��QRGTCVKPI�NGXGTCIG��DWV�VTGCV�KV�CU�C�IKXGP�VGEJPKECN�RCTCOGVGT�

6JKU�KU�PQ�NGUU�VTWG�VQFC[��+H�YG�NQQM�DCEM�CV�VJG�QXGTXKGY�QH�VGZVDQQM�VTGCVOGPVU�QH�VJG
QRGTCVKPI�NGXGTCIG�KP�UGEVKQP�����QP�RCIG�����YG�PQVGF�VJCV�VJGTG�KU�PQ�CVVGPVKQP�HQT�VJG
QRGTCVKPI�NGXGTCIG�CU�C�OCPCIGOGPV�VQQN��PQ�KFGCU�QP�JQY�VQ�WUG�FQN�KP�OCPCIKPI�C�HKTO
QVJGT�VJCP�GZRNCKPKPI�C�RCTV�QH� HKTO�RGTHQTOCPEG��#V�VJG�OQUV��YG�JCXG�VJG�CTVKENGU�QH
5JTKGXGU�
������CPF�.��*WHHOCP�
������YJQ�ENCKO� VJCV�C�EGTVCKP� VTCFG�QHH�FQGU�GZKUV�
5JTKGXGU�OCKPVCKPU�VJCV�KPETGCUKPI� GPXKTQPOGPVCN �QT�FGOCPF�TKUM�TGSWKTGU�C�TGFWEVKQP
KP�QRGTCVKPI�NGXGTCIG��*WHHOCP�UVCVGU�VJCV�KPETGCUGU�KP�HKPCPEKCN�NGXGTCIG�QT�KP�DWUKPGUU
TKUM�ECP�DG�RCTVKCNN[�QHHUGV�D[�VJG�ECRCEKV[�FGEKUKQP��K�G��VJG�NGXGN�QH�HKZGF�EQUVU��*QYGXGT�
DQVJ� VJGUG� CTVKENGU� CTG� XGT[� GEQPQOKE� KP� VJGKT� QTKGPVCVKQP�� CPF� VJGTGHQTG� JCTF� VQ
VTCPUNCVG�VQ�TGCN�NKHG�UKVWCVKQPU��6Q�RWV�KV�DNWPVN[��QH�EQWTUG�KV�KU�DGPGHKEKCN�HQT�VJG�HKTO�VQ
JCXG�OQTG�HNGZKDKNKV[�YJGPGXGT�VJGTG�KU�OQTG�WPEGTVCKPV[��$WV�YJGTG�FQGU�KV�UVQR� �JQY
OWEJ� HNGZKDKNKV[� KU� QRVKOCN!� 6JG� EQORNGZ�OQFGNU� QH� 5JTKGXGU� 
������ CPF� .�� *WHHOCP

������ QPN[� CNNQY� CPCN[UKU� QH� EJCPIGU� KP� EGTVCKP� XCTKCDNGU�� PQV� QH� CDUQNWVG� QT� VCTIGV
NGXGNU�

���� FRQFOXVLRQ�²�GRO��ZKDW·V�LW�ZRUWK"

2CRGTU� QP� VJG� QRGTCVKPI� NGXGTCIG� JCXG� EQPEGPVTCVGF� QP� VJG� TGNCVKQPUJKR� DGVYGGP
QRGTCVKPI� NGXGTCIG� CPF� U[UVGOCVKE� TKUM�� CPF� QP� VJG� GORKTKECN� OGCUWTGOGPV� QH� VJG
QRGTCVKPI� NGXGTCIG� VJTQWIJ� VJG� FGITGG� QH� QRGTCVKPI� NGXGTCIG�� 6JG� EWTTGPV� EJCRVGT
TGHNGEVU� VJKU�� 4GXKGYKPI� QWT� FKUEWUUKQPU� KP� VJKU� EJCRVGT�� YG� ECP� FTCY� VJG� HQNNQYKPI
EQPENWUKQPU�

��� CU� JCU� DGGP� UCKF� RTGXKQWUN[�� VJG� FQN� CU� OCKP� KPFKECVQT� HQT� VJG� QRGTCVKPI� NGXGTCIG

UWHHGTU�HTQO�VJG�UVTQPI�CUUWORVKQPU�IQXGTPKPI�VJG�DTGCM�GXGP�CPCN[UKU��6JKU�OGCPU
VJCV� VJG� UKORNG� TGNCVKQPUJKRU� DGVYGGP� FQN� CPF�β� CU� FGTKXGF� D[� 4WDKPUVGKP� 
������
.GX�
�������CPF�/CPFGNMGT�CPF�4JGG�
������QPN[�JQNF�WPFGT�EQPFKVKQPU�VJCV�YKNN
PQV�DG�OGV�KP�TGCNKV[��6JG[�RTQXKFG�OWEJ� KPUKIJV� KPVQ�VJG�OGEJCPKUOU�DGJKPF�VJG
TGNCVKQPUJKR� DGVYGGP� QRGTCVKPI� NGXGTCIG� 
CPF� HKPCPEKCN� NGXGTCIG� CU�OGCUWTGF� YKVJ
FHN�� CPF� U[UVGOCVKE� TKUM�� *QYGXGT�� KV� KU� FKHHKEWNV� VQ� VTCPUNCVG� VJGKT� HKPFKPIU� KPVQ
RTCEVKECN�UKVWCVKQPU��CNN�VJG�OQTG�DGECWUG�YG�ECPPQV�UGV�CP[�FGUKTCDNG�FQN�NGXGNU�HTQO
VJGQT[�

������������������������������������������������������������������������������������������������������������������������������������������������
U[UVGOCVKE� TKUM�� 6JKU�OCMGU� KV� JCTF� VQ� TGEQPEKNG� YKVJ� VTCFKVKQPCN� HKPCPEG� 
CNVJQWIJ� VJG� EWTTGPV� FGDCVG
UWTTQWPFKPI�VJG�%#2/�UJQYU�VJCV�KV�KU�PQV�PGEGUUCTKN[�YTQPI��



��


���TGNCVGF�VQ�VJG�RTGXKQWU�RQKPV��YG�CTG�EQPHTQPVGF�YKVJ�VJG�HCEV�VJCV�C�HKTO�YKNN�TCTGN[
GXGT�JCXG�C�WPKSWG�FQN�QXGT�C�PWODGT�QH�RGTKQFU��6JG�FQN�EQPEGRV� KU�XGT[�UVCVKE��C
DWUKPGUU� GPVKV[� 
C� RTQLGEV�� RTQEGUU� QT� C� YJQNG� HKTO�� JCU� C� FKHHGTGPV� FQN� HQT� GCEJ
EQPHKIWTCVKQP��K�G��HQT�GCEJ�NGXGN�QH�HKZGF�CPF�WPKV�XCTKCDNG�EQUVU��CPF�HQT�GXGT[�NGXGN
QH� UCNGU�� 9JGP� CFFKVKQPCN� KPXGUVOGPVU� CTG� OCFG�� YJGP� RTKEGU� IQ� FQYP� QT� VJG
EQPVTKDWVKQP�OCTIKP�EJCPIGU��VJKU�NGCFU�VQ�C�PGY�XCNWG�QH�VJG�FQN�QH�VJCV�HKTO��9JGP
UCNGU�EJCPIG��VJG�FQN�QH�C�HKTO�EJCPIGU��5KPEG�HKTOU�EJCPIG�QXGT�VKOG�
CNN�VJG�VKOG�
KP� DQVJ� EQUVU� CPF� UCNGU�� VJG� TGCN� FQN� QH� C� HKTO� CNUQ� EJCPIGU�� 6JG� NCEM� QH� WPKSWG
PWODGTU� OCMGU� CPCN[\KPI�� FKUEWUUKPI� CPF� WUKPI� VJG� QRGTCVKPI� NGXGTCIG� EQPEGRV
FKHHKEWNV�


���VJKU�NCEM�QH�WPKSWG�PWODGTU�UJQYU�WR�KP�HWNN�YJGP�VT[KPI�VQ�OGCUWTG�FQN��5KPEG�YG�FQ
PQV�JCXG�KPHQTOCVKQP�QP�HKZGF�CPF�XCTKCDNG�EQUVU�CV�VJG�HKPCPEKCN�UVCVGOGPV�NGXGN��YG
JCXG�VQ�GUVKOCVG�FQN�HTQO�VJG�GNCUVKEKV[�QH�GCTPKPIU�VQ�UCNGU��6Q�OKPKOK\G�VJG�GHHGEVU
QH� CEEKFGPVCN� QT� KPEKFGPVCN� KPHNWGPEGU� QP� VJG� UCNGU� CPF� GCTPKPIU� WUGF� HQT
OGCUWTGOGPV�� KV� KU� PGEGUUCT[� VQ� WUG� FCVC� HTQO� UGXGTCN� [GCTU�� *QYGXGT�� VJG
VGEJPKSWGU�VJCV�CTG�CKOGF�CV�OGCUWTKPI�VJG�TGCN�FQN��VJQUG�QH�/CPFGNMGT�CPF�4JGG

������CPF�1 $TKGP�CPF�8CPFGTJGKFGP�
�������CTG�DCUGF�QP�VJG�CUUWORVKQP�VJCV�FQN
KU�EQPUVCPV��UQ�VJKU�ETGCVGU�CP�KPJGTGPV�KORTGEKUKQP�
WPNGUU�VJGTG�KU�VJG�XGT[�WPNKMGN[
UKVWCVKQP�YJGTG�VJG�EQUV�UVTWEVWTG�TGCNN[�KU�UVCVKE���#PF�GXGP�VJGP��YG�EQOG�DCEM�VQ
VJG�QDUGTXCVKQP�VJCV�GXGP�C�EQPUVCPV�EQPHKIWTCVKQP�YKNN�JCXG�FKHHGTGPV�FQN�XCNWGU�HQT
FKHHGTGPV�NGXGNU�QH�UCNGU��+P�CNN��KV�KU�PQV�RQUUKDNG�VQ�GORKTKECNN[�CUUKIP�C�FQN�XCNWG�VQ�C
HKTO�NKMG�QPG�YQWNF�C�β�

6Q�FTKXG�JQOG�VJKU� NCUV�RQKPV�� NQQM�DCEM�QPEG�OQTG�VQ�VCDNG�����QP�RCIG�����*GTG�YG
PQVGF�YKVJ�TGURGEV�VQ�VJG�/CPFGNMGT�CPF�4JGG�
������CPF�1 $TKGP�CPF�8CPFGTJGKFGP

������OGVJQFU� VJCV� VJG[� UJQYGF� C� NCTIG� RGTEGPVCIG� QH� XCNWGU� DGNQY� ��� GXGP� VJQWIJ
VJG[�YGTG�CRRNKGF�VQ�RTQHKVCDNG�HKTOU��6QIGVJGT�YKVJ�VJG�FKUCRRQKPVKPI�TGUWNVU�QH�NKPMKPI
VJG�XCNWGU�QH� VJG�OGVJQFU�VQ� HKTO�EJCTCEVGTKUVKEU�� CU� TGRQTVGF�QP�RCIG���� KP� VCDNG�����
VJKU� UGGOU� VQ� UWIIGUV� VJCV� VJG� OGVJQFU� FQ� PQV� UWEEGGF� KP� ECRVWTKPI� VJG� QRGTCVKPI
NGXGTCIG�QH�C�HKTO��6JKU�KU�RTQDCDN[�PQV�UQ�OWEJ�FWG�VQ�VJG�OGVJQFU�CU�UWEJ�
VJG�CXGTCIG
4��KU�SWKVG�CEEGRVCDNG�HQT�CNN�TGITGUUKQP�VGEJPKSWGU���CU�VQ�VJG�HCEV�VJCV�VJG�HKTOU�FQ�PQV
DGJCXG�CU�PGCVN[�CU�KU�CUUWOGF�HQT�CNOQUV�VJG�YJQNG�QH�EJCRVGT����5Q�VJG�EQPENWUKQP�OWUV
DG� VJCV� C� TGCN� HKTO� � QPG� VJCV� KU� EQPHTQPVGF� YKVJ� RTKEG� EJCPIGU� KP� KVU� OCVGTKCNU�� VJCV
CFLWUVU� KVU� UGNNKPI�RTKEG�VQ�OCTMGV�EJCPIGU�� VJCV�EJCPIGU� KVU�QWVRWV� NGXGNU�� VJCV� KPXGUVU�
OGTIGU��CPF�FKXGUVU��VJCV�KORTQXGU�KVU�RTQFWEVKQP�RTQEGUUGU��CPF�VJCV�EJCPIGU�KVU�RTQFWEV
OKZ� �ECPPQV�DG�CUUKIPGF�C�UKPING��WPKSWG�FQN�XCNWG�QXGT�C�RGTKQF�QH�VKOG��6JKU�OCMGU�KV
KORQUUKDNG� VQ� EQOG� VQ� GORKTKECN� EQPENWUKQPU� YKVJ� TGURGEV� VQ� FQN�NGXGNU� CPF� HKTO
RGTHQTOCPEG��5KPEG�YG�CNUQ�FQ�PQV�MPQY�YJCV�VQ�FQ�YKVJ�KV�HTQO�C�VJGQTGVKECN�RQKPV�QH
XKGY��VJKU�NGCXGU�WU�CV�C�FGCF�GPF�
1T� C� DGIKPPKPI�� QH� EQWTUG�� 9G� CTG� PQY� EQPHTQPVGF� YKVJ� VJG� SWGUVKQP� QH� JQY� VQ
KORNGOGPV�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�KP�UWEJ�C�YC[�VJCV�KV�KU�WUGHWN�KP�RTCEVKEG��9G
MPQY�VJCV�VJG�DCUKE�KFGC��CU�RTGUGPVGF�KP�UGEVKQP������KU�ENGCT��UKORNG��CPF�CRRGCNKPI��6JG
DCUKE� CRRNKECVKQP� QH� GZRNCKPKPI� YJ[� VJG� GCTPKPIU� XCTKCDKNKV[� QH� QPG� DWUKPGUU� GPVKV[� KU
NCTIGT� VJCP� VJCV� QH� CPQVJGT� ECP� DG� GPNKIJVGPKPI�� CPF� UJQWNF� DG� UWDLGEV� OCVVGT� KP� CNN
HKPCPEKCN�OCPCIGOGPV�VGZVDQQMU�CPF�EQWTUGU� �CU�KV�KU��$WV�YG�YCPV�OQTG�VJCP�LWUV�VJCV�
9G�YCPV�VQ�CEVWCNN[�FQ�UQOGVJKPI�YKVJ�KV��+V� KU�ENGCT�HTQO�VJG�CPCN[UGU� KP�VJKU�EJCRVGT



��

VJCV� VJG� EQWTUG�QH� CEVKQP� VQ� HQNNQY� KP�FGXGNQRKPI� CRRNKECVKQPU� FQGU� PQV� NKG� KP� FGXKUKPI
DGVVGT� OGCUWTGOGPV� OGVJQFU�� 9G� MPQY� VJCV� VJG� OGVJQFU� QH� /CPFGNMGT� CPF� 4JGG

������CPF�1 $TKGP�CPF�8CPFGTJGKFGP�
������CTG�VJGQTGVKECNN[�EQTTGEV��CPF�DGECWUG�QH
VJCV� RTCEVKECNN[� PQV� CRRNKECDNG�� CPF� YG� MPQY� VJCV� QVJGT� GUVKOCVGU� QH� FQN�� NKMG� VJG
EQPVTKDWVKQP�OCTIKP�QT�VJG�PGV�QRGTCVKPI�OCTIKP��CTG�OQTG�EQPXGPKGPV�DWV�VJGQTGVKECNN[
KPEQTTGEV�� +P� HCEV�� CP[�OGVJQF� VJCV� KU�PQV�DCUGF�QP� VJG�GNCUVKEKV[� HQTOWNCVKQP�QH�FQN� CU
QTKIKPCNN[�RTGUGPVGF�KP�HQTOWNC�
�����FQGU�PQV�ECRVWTG�CNN�QH�YJCV�QRGTCVKPI�NGXGTCIG�KU
CDQWV��CPF�VJGTGHQTG�ECP�QPN[�JQRG� VQ�CEEKFGPVCNN[� UVWODNG�CETQUU� VJG�RJGPQOGPQP� KV
YCPVU� VQ�OGCUWTG� KP� GORKTKECN� CPCN[UGU� � UQOGVJKPI� VJCV� KU� HWTVJGTOQTG� KORQUUKDNG� VQ
CUUGUU� DGECWUG�YG� FQ� PQV� JCXG� VJG� VTWG� XCNWGU� QH� VJCV� RJGPQOGPQP�� $WV� TCVJGT� VJCP
CKOKPI�CV�C�DGVVGT�OGCUWTGOGPV�QH�FQN��YG�CTG�IQKPI�VQ� NQQM�DG[QPF�VJG�PWODGTU��9G
YKNN� HQEWU� QP� VJG� EQUV� UVTWEVWTG� VJCV� WPFGTNKGU� VJG� NGXGTCIG� GHHGEV�� CPF� VT[� VQ� HKPF� QWV
YJCV�KVU�FGVGTOKPCPVU�CPF�KPHNWGPEGU�CTG�



��

��FRVW�VWUXFWXUH

+P�VJG�RTGXKQWU�EJCRVGT��YG�FKUEWUUGF�VJG�QRGTCVKPI�NGXGTCIG�YKVJ�C�HQEWU�QP�KVU�GHHGEV�
VJG�OCIPKHKECVKQP� QH� UCNGU� XCTKCDKNKV[� KPVQ� GCTPKPIU� XCTKCDKNKV[�� 6JKU� GHHGEV� KU� OGCUWTGF
YKVJ� FQN�� CPF� YG� FKUEWUUGF� VJG� FQN�EQPEGRV�� OGCUWTGOGPV� OGVJQFU� CPF� RQUUKDNG
CRRNKECVKQPU�� +P� VJG� GPF�� KV� VWTPGF� QWV� VJCV� FQN� ECP� PQV� DG� TGNKCDN[� OGCUWTGF� CV� VJG
HKPCPEKCN�UVCVGOGPV�NGXGN��ECP�DG�KPVGTRTGVGF�QPN[�WPFGT�XGT[�UVTKEV�CUUWORVKQPU��KU�PQV�C
UVCDNG�HKTO�EJCTCEVGTKUVKE�GXGP�YJGP�VJGUG�CUUWORVKQPU�CTG�OGV��CPF�FQGU�PQV�JCXG�CP[
VCTIGV� NGXGN�UWIIGUVGF�D[�VJGQT[�QT�GORKTKECN�FCVC��1H�VJGUG�RQKPVU�� KV� KU� VJG� NCUV�VJCV� KU
VJG�OQUV�KPVGTGUVKPI��9J[�KU�KV�VJCV�VJG�QRGTCVKPI�NGXGTCIG�KU�VTGCVGF�CU�C� IKXGP�VGEJPKECN
RCTCOGVGT �� CU�5JTKGXGU� 
������ R�� ����� RWVU� KV!�6JCV� KV� KU� JCTF� VQ� FGTKXG� KPUKIJVU� HTQO
GORKTKECN�FCVC�DGECWUG�QH�VJG�OGCUWTGOGPV�RTQDNGOU�KU�ENGCT��.KMGYKUG�� KV�KU�FKHHKEWNV�VQ
VGUV�CP[�J[RQVJGUGU�YKVJ�TGCN�YQTNF�FCVC��$WV�YJGTG�FQGU� VJG� NCEM�QH� VJGUG�J[RQVJGUGU
EQOG�HTQO!�9J[�FQ�YG�PQV�UGG�C�UWDUVCPVKCN�DQF[�QH�VJGQT[�UWTTQWPFKPI�FQN�CU�C�XCTKCDNG
VQ�DG�OCPKRWNCVGF�KP�QTFGT�VQ�CEJKGXG�G�I��OCZKOWO�HKTO�XCNWG��QT�OCZKOWO�HKPCPEKCN
HNGZKDKNKV[!�6JG�CDUGPEG�QH�C� NKPM�DGVYGGP�VJGQT[�CPF�GORKTKECN� TGCNKV[�JCUP V�JKPFGTGF
VJG� FGXGNQROGPV� QH� ECRKVCN� UVTWEVWTG� VJGQT[�� +P� HCEV�� %QQNU� 
������ R�� ���� RQUKVU� VJCV
=ECRKVCN� UVTWEVWTG?� VJGQT[� EQWNF�JCXG�FGXGNQRGF�YKVJ� VJG� UCOG� URGGF� CPF� EQWNF�JCXG
VCMGP�VJG�UCOG�EQWTUG�CU�KV�JCU�FQPG��KH�PQ�GEQPQOGVTKE�TGUGCTEJ�JCF�DGGP�WPFGTVCMGP �
5Q�YJ[�KU�KV�VJGP�VJCV�QRGTCVKPI�NGXGTCIG�JCU�TGEGKXGF�QPN[�OQFGUV�CVVGPVKQP�YKVJKP�DQVJ
DWUKPGUU� GEQPQOKEU� CPF� DWUKPGUU� OCPCIGOGPV!� 9J[� JCUP V� QRGTCVKPI� NGXGTCIG� DGGP
RKEMGF�WR�KP�C�YC[�CPCNQIQWU�VQ�HKPCPEKCN�NGXGTCIG!�+P�QTFGT�VQ�RKEM�WR�VJG�RKGEGU�VJCV
EJCRVGT���JCU�NGHV�QH�VJG�TGUGCTEJ��YG�CUM�QWTUGNXGU�
��YJ[�JCU�QRGTCVKPI�NGXGTCIG�TGEGKXGF�UQ�NKVVNG�CVVGPVKQP!
6JG�CPUYGT�VQ�VJKU�SWGUVKQP�KU�PQV�QPN[�KPVGTGUVKPI�HTQO�VJG�RQKPV�QH�EQORNGVGPGUU�QH�VJG
TGUGCTEJ��+V�CNUQ�RQKPVU�VQYCTFU�VJG�KUUWGU�VJCV�CTG� KORQTVCPV���%QPUKFGT�UQOG�RTQDCDNG
CPUYGTU� VQ� VJKU� SWGUVKQP�� KV� LWUV� KUP V� KPVGTGUVKPI�� KV� KU� KPVGTGUVKPI� DWV� KORQUUKDNG� VQ
CPCN[\G��KV�KU�KPVGTGUVKPI�CPF�CPCN[\CDNG��DWV�PQV�WUGHWN�HQT�OCPCIGOGPV��QT�KV�JCU�UKORN[
DGGP�QXGTNQQMGF� CNN� VJGUG� [GCTU� �OC[DG�DGECWUG� KV�JCU� CNYC[U� DGGP� ECNNGF� UQOGVJKPI
GNUG�� NKMG� HNGZKDKNKV[�� 6JG� HKTUV� CPUYGT� YQWNF� IKXG� WU� VJG� VCUM� QH� GZRNCKPKPI� YJ[� KV� KU
KPVGTGUVKPI��VJG�UGEQPF�YQWNF�QDNKIG�WU�VQ�FGXKUG�HGCUKDNG�OGVJQFU�QH�CPCN[UKU��VJG�VJKTF
YQWNF�NGCF�WU�VQ�RGTHQTO�DGVVGT�CPCN[UGU�UQ�CU�VQ�IKXG�UQOG�KFGCU�QH�JQY�KV�ECP�DG�WUGF�CU
C�OCPCIGOGPV�VQQN��6JG�NCUV�CPUYGT�YQWNF�OCMG�QWT�VCUM�CRRGCNKPIN[�UKORNG��LWUV�RQKPV
QWV�VQ�RGQRNG�KP�VJG�UEKGPVKHKE�CPF�DWUKPGUU�EQOOWPKV[�YJCV�C�FC\\NKPI�EQPEGRV�KV�KU��CPF
YG TG�VJGTG�
5GXGTCN� CURGEVU� JCXG� DGGP� FGCNV� YKVJ� QT� VQWEJGF� WRQP� KP� VJG� RTGXKQWU� EJCRVGT�� OQUV
PQVCDN[� VJG�SWGUVKQP�QH� VJGQTGVKECN� KORQTVCPEG��CPF� VJG� VGEJPKECN � KUUWG� TGICTFKPI� VJG
CPCN[VKECN�RTQDNGOU�YKVJ�TGURGEV� VQ�OGCUWTKPI�FQN��6JG� KPVGTGUVGF� TGCFGT�YKNN� VJGTGHQTG
MPQY�UGXGTCN�RQUUKDNG�CPUYGTU�VQ�VJG�HKTUV�SWGUVKQP�QH�VJKU�EJCRVGT��*QYGXGT��YG�YKNN�VCMG

�������������������������������������������������
�� CNVJQWIJ� UQOGYJCV�RTGUWORVWQWU�� KV� KU�JCTF� VQ� TGUKUV� SWQVKPI�/KNNGT� 
������R�������� ���UJQYKPI�YJCV
FQGUP V�OCVVGT�ECP�CNUQ�UJQY��D[�KORNKECVKQP��YJCV�FQGU�
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VJG� EQPENWUKQPU� HTQO� VJG� RTGXKQWU� EJCRVGT� CPF� KPVGITCVG� VJGO� KPVQ� C� OQTG� EQJGTGPV
LWFIGOGPV�QH� VJG� KORQTVCPEG�QH�QRGTCVKPI� NGXGTCIG��0GZV��YG�YKNN�OCMG�C�PGY�UVCTV� KP
VCEMNKPI� VJG�EGPVTCN� KUUWG�QH� VJKU� VJGUKU��6Q� GORJCUK\G� VJG�PGY� TQCF��YG�YKNN� PQY� VCNM
CDQWV�VJG�EQUV�UVTWEVWTG��1RGTCVKPI�NGXGTCIG�CPF�EQUV�UVTWEVWTG�ECP�DG�TGICTFGF�CU�DGKPI
VJG� UCOG�� DWV� VJG� QRGTCVKPI� NGXGTCIG� KU� FKTGEVGF� CV� VJG� GHHGEV� QH� VJG� EQUV� UVTWEVWTG�� CU
OGCUWTGF� YKVJ� FQN�� 9G� UVKNN� VJKPM� VJG� GHHGEV� KU� KORQTVCPV�� DWV� KV� KU� PQ� NQPIGT� VJG
RJGPQOGPQP�CV�YJKEJ�QWT�TGUGCTEJ�KU�EGPVGTGF��+PUVGCF�QH�HQEWUKPI�QP�VJG�PWODGT�VJCV
TQNNU� QWV� QH� CP[� EQODKPCVKQP� QH� S U�� R U�� X U�� CPF�( U��YG� CTG� PQY� IQKPI� VQ� NQQM� CV� VJG
WPFGTN[KPI�UVTWEVWTG� �YJCV�ECP�YG�VGNN�CDQWV�VJGUG�XCTKCDNGU!�6Q�FQ�VJKU��YG�UVCTV�YKVJ
VJG�HQNNQYKPI�SWGUVKQP�
��JQY�ECP�YG�RQUKVKQP�VJG�EQUV�UVTWEVWTG�KP�TGNCVGF�HKGNFU!
6JKU� UQOGYJCV� CYMYCTF� HQTOWNCVKQP� KU� PGGFGF� VQ� DTQCFGP� VJG� UEQRG� QH� VJG� TGUGCTEJ�
+PVGTGUV� KP� VJG� QRGTCVKPI� NGXGTCIG� JCU� NCTIGN[� DGGP� TGUVTKEVGF� VQ� VJG� HKGNF� QH� HKPCPEKCN
OCPCIGOGPV� CPF� HKPCPEKCN� GEQPQOKEU�� 5KPEG�YG� JCXG� EQPENWFGF� VJCV� VJKU� HKGNF� KU� VQQ
NKOKVGF�VQ�HWNN[�EQXGT�VJG�KORQTVCPEG�QH�VJG�EQUV�UVTWEVWTG�HQT�HKTO�RGTHQTOCPEG��YG�JCXG
VQ� UGG� JQY�YG� ECP� DTKPI� KP� MPQYNGFIG� HTQO� QVJGT� HKGNFU� QH� UEKGPEG�� CPF� JQY�YG� ECP
KPVTQFWEG� VJG� EQUV� UVTWEVWTG� 
CPF� VJTQWIJ� VJKU� VJG� QRGTCVKPI� NGXGTCIG� EQPEGRV�� KPVQ
VJGUG�HKGNFU��6JKU�CNUQ�RTQORVU�CPQVJGT�SWGUVKQP�
��YJCV�KU�VJG�KORQTVCPEG�QH�GCTPKPIU�XCTKCDKNKV[�HQT�HKTO�RGTHQTOCPEG!
$GECWUG�QH�QWT�HKPFKPIU�KP�EJCRVGT����YG�CTG�NGVVKPI�IQ�QH�FQN�CU�VJG�RTKOG�OGCUWTG�QH�VJG
EQUV�UVTWEVWTG��6JG�VJGQTGVKECN�KORQTVCPEG�QH�FQN�YCU�FKUEWUUGF�YKVJKP�VJG�HTCOGYQTM�QH
VJG�ECRKVCN� CUUGV�RTKEKPI�OQFGN�� +P� VJG�%#2/�� XCTKCDKNKV[� KU�QPN[� KORQTVCPV� KPUQHCT� CU� KV
CFFU� VQ� U[UVGOCVKE� TKUM��0QY� VJCV�YG� CTG� NGCXKPI� VJG� HKGNF� QH� HKPCPEKCN� GEQPQOKEU�� YG
PGGF� UQOGVJKPI� GNUG� VQ� TGNCVG� VJG� EQUV� UVTWEVWTG� YKVJ� HKTO� RGTHQTOCPEG�� 6JG� DGUV
ECPFKFCVG� HQT� VJKU� UQOGVJKPI� KU� GCTPKPIU� XCTKCDKNKV[�� C� UKORNG�� FKTGEVN[� QDUGTXCDNG
OGCUWTG��9G�PGGF�VJKU�OGCUWTG�VQ�DG�CDNG� VQ� UC[� UQOGVJKPI�CDQWV� VJG� KORNKECVKQPU�QH
CP[�EQUV�UVTWEVWTG��UKPEG�VJKU�UJQYU�KVU�GHHGEVU�KP�GCTPKPIU�XCTKCDKNKV[��

��YJCV�CTG�VJG�FGVGTOKPCPVU�QH�VJG�EQUV�UVTWEVWTG!
6JKU�KU�YJGTG�YG�VTWN[�FGRCTV�HTQO�VJG�TGUGCTEJ�RCVJ�VJCV�KU�TGSWKTGF�HQT�FKUEWUUKPI�FQN�
/QTG�VJCP�LWUV�CUMKPI�JQY�VJG�EQUV�UVTWEVWTG�KPHNWGPEGU�HKTO�RGTHQTOCPEG��YG�YCPV�VQ
MPQY� YJCV� VJG� XCTKCDNGU�� KPHNWGPEGU� CPF� EKTEWOUVCPEGU� CTG� VJCV� FGVGTOKPG� VJG� EQUV
UVTWEVWTG�QH�C�HKTO��6JKU�OGCPU�VJCV�YG�PQ�NQPIGT�XKGY�VJG�EQUV�UVTWEVWTG�CU�C�FGITGG�QH
HTGGFQO�� CU� UQOGVJKPI� VJCV� ECP�DG� NCTIGN[� UGV� CP[�YC[�OCPCIGOGPV�YCPVU� � CU� KU� VJG
ECUG�KP�VJG�HKPCPEKCN�GEQPQOKEU�NKVGTCVWTG��UQOGVKOGU�GZRNKEKVN[��OQTG�QHVGP�KORNKEKVN[�
DWV�VJCV�YG�CTG�IQKPI�VQ�NQQM�CV�VJG�RQUUKDKNKVKGU�CPF�EQPUVTCKPVU�C�HKTO�HCEGU�YJGP�KV�UGVU
KVU�EQUV�UVTWEVWTG��6JKU�KORNKGU�VJCV�YG�CTG�PQV�IQKPI�VQ�NQQM�CV�VJG�HKPCPEKCN�UVCVGOGPV
NGXGN��DWV�CV�VJG�CEVWCN�RTQEGUUGU�YKVJKP�C�HKTO��CPF�CV�VJG�OCTMGV�KV�QRGTCVGU�KP�
��JQY�KU�VJG�EQUV�UVTWEVWTG�XKGYGF�KP�RTCEVKEG!
$CUGF� QP� VJG� KFGCU� IGPGTCVGF� YKVJ� VJG� HQWTVJ� SWGUVKQP�� YG� GPVGT� VJG� TGCN� YQTNF� CPF
FKUEWUU� VJG� EQUV� UVTWEVWTG�� KVU� KORQTVCPEG�� CPF� VJG� TQNG� KV� RNC[U� KP� RTCEVKEG��9G� VJGP
TQWPF�WR�VJG�EJCRVGT�D[�NQQMKPI�DCEM�VQ�QWT�TGUGCTEJ�IQCN�CPF�CUMKPI�QWTUGNXGU�JQY�HCT
YG�JCXG�EQOG�VQYCTFU�CP�CPUYGT�
�������������������������������������������������
�� PQVG� VJCV� KV� KU� XGT[� FKHHKEWNV� VQ� RWV� GCTPKPIU� XCTKCDKNKV[� KPVQ� VJG� TGUGCTEJ� SWGUVKQPU� DGHQTGJCPF�� +VU
KORQTVCPEG� YKNN� DGEQOG� ENGCT� CHVGTYCTFU�� HQT� PQY�� YG� JCXG� VQ� FQ� YKVJ� VJG� EWODGTUQOG� LWUVKHKECVKQP
RTGUGPVGF�JGTG�



��

���� DERXW�WKH�XQLPSRUWDQFH�RI�RSHUDWLQJ�OHYHUDJH

9JGP�VJG�%#2/�TQUG�VQ�HCOG�CPF�VQ�YKFGURTGCF�CEEGRVCPEG�KP�VJG�NCVG�����U�CPF�GCTN[
����U�� C�SWGUV� UVCTVGF� VQ� HKPF� VJG�FGVGTOKPCPVU� QH� U[UVGOCVKE� TKUM�� CU�OGCUWTGF�D[� VJG
HCOQWU�β� QH� VJG�%#2/�� 6JG� UVTKPI� QH� NKVGTCVWTG� YJKEJ� TGUWNVGF� KU� CPCN[\GF� KP� UGEVKQP
�������CPF�QPG�QH�VJG�CTVKENGU�OGPVKQPGF�VJGTG�
QP�RCIG�����KU�D[�*COCFC�
�������6JKU
OWEJ�EKVGF� CTVKENG� CKOGF� VQ� SWCPVKH[� VJG� KORQTVCPEG� QH� VJG� ECRKVCN� UVTWEVWTG� HQT� VJG
U[UVGOCVKE�TKUM�QH�C�HKTO��*COCFC�UWEEGGFGF�KP�QDVCKPKPI�CP�GORKTKECN�GUVKOCVG�HQT�VJG
RQTVKQP�QH�VJG�U[UVGOCVKE�TKUM�VJCV�YCU�CVVTKDWVCDNG�VQ�VJG�COQWPV�QH�HKPCPEKCN�NGXGTCIG�
*G� TGRQTVGF� VJCV� UQOG� ��� VQ� ���� QH� VJG� U[UVGOCVKE� TKUM� YCU� FWG� VQ� VJG� HKPCPEKCN
NGXGTCIG�� 6JKU� QDXKQWUN[� OGCPU� VJCV� CV� NGCUV� ���� ECP� DG� CYCTFGF� VQ� QRGTCVKQPCN
EJCTCEVGTKUVKEU��*QYGXGT��KV�YCU�VJG�����QH�VJG�TKUM�VJCV�VQQM�WR�OQTG�VJCP�����QH�VJG
CVVGPVKQP� � 2CTGVQ� KP� CEVKQP�� 6JG� HKPCPEKCN� NGXGTCIG� QH� VJG� HKTO� YCU� VJG� EGPVGT� QH
CVVGPVKQP��PQV�VJG�QRGTCVKPI�NGXGTCIG�
6JG� HKPCPEKCN� NGXGTCIG�EQPEGRV�JCU�DGGP�VJG�UWDLGEV�QH�PWOGTQWU� UVWFKGU� UVCTVKPI�YKVJ
VJG� HCOQWU�/QFKINKCPK�/KNNGT� 
������ CTVKENG�� 6JKU� ECP� DG� GZRNCKPGF� KP� RCTV�� RGTJCRU�
DGECWUG� QH� VJG� OCP[� VJGQTGVKECN� EJCNNGPIGU� KV� QHHGTU�� 9KVJKP� C� TKIQTQWU� HKPCPEKCN
GEQPQOKEU�HTCOGYQTM�OCP[�VJGQTKGU�CDQWV�DQVJ�VJG�QDUGTXGF�CPF�VJG� EQTTGEV �HKPCPEKCN
NGXGTCIG�JCXG�DGGP�FGXGNQRGF��VGUVGF��TGHKPGF�CPF�EQPHWVGF�
EH��%QQNU���������#PQVJGT
CVVTCEVKXG� HGCVWTG� KU� KVU�OGCUWTCDKNKV[�� KV� ECP� DG� ECNEWNCVGF� HTQO� C� DCUKE� DCNCPEG� UJGGV�
CPF�KV� KU� KORQTVCPV� KP�CP[� KPFWUVT[�
GZEGRV�OC[DG�VJG� HKPCPEKCN� UGEVQTU���1P�VJG�QVJGT
JCPF�� VJG� COQWPV� QH� CVVGPVKQP� KU� UQOGYJCV� UWTRTKUKPI� IKXGP� VJG� NKOKVGF� KPHNWGPEG� QH
HKPCPEKCN�NGXGTCIG�QP�HKTO�XCNWG��6JG�QTKIKPCN�/QFKINKCPK�/KNNGT�CTVKENG�GXGP�UVCVGF�VJCV
VJGTG�KU�PQ�TGNCVKQPUJKR�CV�CNN�DGVYGGP�HKPCPEKCN�NGXGTCIG�CPF�HKTO�XCNWG�
6JG�CVVGPVKQP�RCKF�VQ�C�EGTVCKP�UGEVKQP�QH�C�FKUEKRNKPG�ECP�DG�GZRNCKPGF�QPN[�RCTVN[�D[
NQQMKPI� CV� VJG� KORQTVCPEG� QH� VJG� UWDLGEV� CV� JCPF� HQT� VJG� QXGTCNN� RJGPQOGPC� WPFGT
KPXGUVKICVKQP��+V�KU�CU�OWEJ�C�UQEKQNQIKECN�SWGUVKQP�
CU�KP�UQEKQNQI[�QH�UEKGPEG��CU� KV� KU�C
UEKGPVKHKE� QPG�� #P� KORQTVCPV� TGCUQP� HQT� CNN� VJG� GHHQTV� FKTGEVGF� VQYCTFU� VJG� VJGQT[� QH
ECRKVCN�UVTWEVWTG�UGGOU�VQ�DG�NCTIGN[�UQEKQNQIKECN��+V�KU�C� JCTF �UGEVKQP�QH�VJG�FKUEKRNKPG�QH
DWUKPGUU�GEQPQOKEU��YJKEJ�CNNQYU�VJG�WUG�QH�GEQPQOKE�CPF�GEQPQOGVTKE�OGVJQFU��6JKU
OCMGU� KV� KPVGNNGEVWCNN[� EJCNNGPIKPI�� DWV� OQTG� KORQTVCPVN[�� KV� OCMGU� VJG� UVWFGPV� QH
HKPCPEKCN�GEQPQOKEU�C� TGCN �UEKGPVKUV��WNVKOCVGN[�GNKIKDNG�HQT�C�0QDGN�2TK\G��(WTVJGTOQTG�
VJG� WUG� QH� UVCPFCTFK\GF� OGVJQFU� HCEKNKVCVGU� VJG� UEKGPVKHKE� FKUEWUUKQP� CDQWV� C� UWDLGEV�
YJGP� CITGGOGPV� KU� TGCEJGF� QXGT� FGHKPKVKQPU� CPF� VGEJPKSWGU�� VJG� TGUWNVU� VJCV� CTG
RTGUGPVGF�CTG�VQ�DG�GXCNWCVGF�QP�VJGKT�EQPVGPVU��CPF�ECPPQV�DG�GCUKN[�DTWUJGF�CUKFG�CU
PQV�RGTVCKPKPI�VQ�VJG�TGCN�KUUWG��#PF�YJCVGXGT�QPG�OKIJV�VJKPM�CDQWV�VJG�TGCNKV[�QH�VJG
VJGQTKGU�FGXGNQRGF�CDQWV�VJG�ECRKVCN� UVTWEVWTG�� CU�C� TGUGCTEJ�RTQITCO� KV�JCU� TGCEJGF�C
XGT[�JKIJ�FGITGG�QH�UQRJKUVKECVKQP��CU�%QQNU�
������JCU�UJQYP�
6JKU�IGPGTCN�GZRNCPCVKQP�UGTXGU�WU� NKVVNG� KP�VJG�EWTTGPV�TGUGCTEJ��(QTVWPCVGN[��VJGTG�CTG
UQOG�OQTG� URGEKHKE� TGCUQPU� HQT� VJG� NQY� RQRWNCTKV[� QH� VJG� QRGTCVKPI� NGXGTCIG� EQPEGRV�
2GTJCRU�VJG�OQUV�KORQTVCPV�KU�VJG�HCEV�VJCV�QRGTCVKPI�NGXGTCIG�ECP�QPN[�DG�FGHKPGF�CPF
OGCUWTGF� KP� OCPCIGOGPV� CEEQWPVKPI� VGTOU�� 9JGTGCU� FGDV� CPF� GSWKV[� CTG� ENGCTN[
FGHKPGF�VJTQWIJ�VJG�NGICN�TWNGU�C�HKTO�JCU�VQ�HQNNQY�KP�FTCYKPI�WR�C�DCNCPEG�UJGGV��VJGTG
KU�PQ�UWEJ�IWKFGNKPG�HQT�FGVGTOKPKPI�VJG�FGITGG�QH�XCTKCDKNKV[�QH�C�EQUV��+V�KU�C�UWDLGEVKXG
EJQKEG�VJCV� KU�XGT[�OWEJ�FGRGPFGPV�QP�VJG�RWTRQUG�VJG�QDUGTXGT�JCU��(TQO�C�UVTCVGIKE
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RQKPV�QH�XKGY��KV�OCMGU�UGPUG�VQ�UC[�VJCV�CNN�EQUVU�CTG�XCTKCDNG��1PG�ECP�EJQQUG�VQ�KPXGUV
KP�C�HKZGF�CUUGV��LWUV�CU�KV�KU�RQUUKDNG�VQ�FKURQUG�QH�VJCV�CUUGV��+P�OCPCIKPI�VJG�FC[�VQ�FC[
QRGTCVKQPU�QH�VJG�HKTO��CNOQUV�CNN�EQUVU�ECP�DG�EQPUKFGTGF�HKZGF��KV�KU�PQV�RQUUKDNG�VQ�HKTG
GORNQ[GGU� HTQO�QPG� FC[� VQ� VJG� PGZV�� TCY�OCVGTKCNU� CTG� QTFGTGF� KP� NCTIG� XQNWOGU� CPF
DWKNFKPIU� CPF�OCEJKPGT[� ECPPQV� DG� ENQUGF� FQYP� QT� UQNF� QPG� FC[� CPF� WUGF� CICKP� VJG
PGZV��6JGTGHQTG��VJG�EQPEGRV�QH�XCTKCDKNKV[�KU�C�SWGUVKQP�QH�FGHKPKVKQP��EQUVU�VJCV�ECP�DG
CXQKFGF�YKVJKP�C�EGTVCKP�VKOG�RGTKQF�CTG�ECNNGF�XCTKCDNG��EQUVU� VJCV�CTG� KPEWTTGF�QXGT�C
NQPIGT�RGTKQF�CTG�ECNNGF�HKZGF��CPF�VJG�VKOG�RGTKQF�EQPUKFGTGF�FGRGPFU�QP�VJG�RQKPV�QH
XKGY�VCMGP��

9JCVGXGT� VJG� RTQDNGOU� UWTTQWPFKPI� VJG� ECVGIQTK\CVKQP� QH� EQUVU� KPVQ� GKVJGT� HKZGF� QT
XCTKCDNG�� VJGUG� RTQDNGOU� CTG� PQV� KORQTVCPV� HTQO� C� HKPCPEKCN� GEQPQOKEU� RQKPV� QH� XKGY
UKPEG�HKTOU�CTG�PQV�TGSWKTGF�VQ�TGRQTV�VJGKT�EQUV�UVTWEVWTG�KP�VJGKT�HKPCPEKCN�TGRQTVU��'XGP
KH� VJG�TCVKQ�QH� HKZGF�VQ�XCTKCDNG�EQUVU� KU�MPQYP� VQ�OCPCIGOGPV�� VJKU� KPHQTOCVKQP� KU�PQV
RWDNKEN[� CXCKNCDNG�� 6JKU�OGCPU� VJCV� VJG� EQUV� UVTWEVWTG� CU� CP� GORKTKECN� XCTKCDNG� KU� PQV
FKTGEVN[� QDUGTXCDNG�� DWV� TGSWKTGU� GUVKOCVKQP� RTQEGFWTGU� NKMG� VJG� QPGU� FKUEWUUGF� KP� VJG
RTGXKQWU�EJCRVGT��#PF�VJGUG�OGCUWTGOGPV�RTQDNGOU�CTG�GZCEGTDCVGF�D[�VJG�HWPFCOGPVCN
KUUWG�QH�FQN�DGKPI�FKHHGTGPV�HQT�GXGT[�NGXGN�QH�UCNGU��9JGP�C�XCTKCDNG�KU�PQV�QDUGTXCDNG��KV�KU
JCTF�VQ�WUG�KP�GZRNCPCVKQPU�CPF�GXGP�JCTFGT�VQ�GZRNCKP��+V�OC[�DG�RQUUKDNG� VQ�GUVKOCVG
VJG� XCTKCDNG�� QT� VQ� NQQM� HQT� RTQZKGU�� DWV� VJKU� OCMGU� KV� C� NGUU� KPVGTGUVKPI� UWDLGEV� QH
TGUGCTEJ�� #U� YG� VTKGF� VQ� UJQY� DQVJ� VJGQTGVKECNN[� CPF� GORKTKECNN[�� PQ� COQWPV� QH
GEQPQOGVTKE�OGVJQFU�KU�NKMGN[�VQ�QXGTEQOG�VJG�RTQDNGOU�CUUQEKCVGF�YKVJ�GUVKOCVKPI�VJG
EQUV� UVTWEVWTG�� 5KPEG� VJG� QRGTCVKPI� NGXGTCIG� ECP� QPN[� DG� FGHKPGF� KP� OCPCIGOGPV
CEEQWPVKPI� VGTOU�� KV� KU� PQV� TGCFKN[� CXCKNCDNG� HTQO� VJG� FCVCDCUGU� WUGF� KP� HKPCPEKCN
GEQPQOKEU�� UWEJ�CU�%QORWUVCV�QT�&CVCUVTGCO��6JKU�OGCPU� VJCV� VJG� GEQPQOGVTKE� VQQNU
WUGF�KP�CPCN[\KPI�HKPCPEKCN�NGXGTCIG�CPF�VJG�ECRKVCN�UVTWEVWTG�QH�VJG�HKTO�CTG�PQV�FKTGEVN[
CRRNKECDNG� VQ� VJG� QRGTCVKPI� NGXGTCIG� CPF� VJG� EQUV� UVTWEVWTG� QH� VJG� HKTO�� 6JKU� YQWNF
GZRNCKP�VJG�NCEM�QH�GORKTKECN�UVWFKGU�QP�VJG�UWDLGEV�
$WV�YJ[�FQ�YG�UGG�JCTFN[�CP[�VJGQTGVKECN�GZGTEKUGU!�9J[� KU� KV� VJCV�QWT�UGEVKQP�QP�VJG
WUGU�QH�FQN�
�����RCIG���HH���KU�LWUV�C�HGY�RCIGU�NQPI!�6JG�TGCUQP�HQT�VJKU�UGGOU�RNCKP�CPF
UKORNG��HKPCPEKCN�GEQPQOKEU�KU�PQV�EQPEGTPGF�YKVJ�VJG�QRGTCVKQPCN�CURGEV�QH�C�HKTO��6JG
EJCRVGT�QP�FGDV�RQNKE[�KP�VJG�GZEGNNGPV�VGZVDQQM�QH�$TGCNG[�CPF�/[GTU�
������UVCTVU�CU
HQNNQYU�� #� HKTO U�DCUKE� TGUQWTEG� KU� VJG� UVTGCO�QH� ECUJ� HNQYU�RTQFWEGF�D[� KVU� CUUGVU � 
R�
������%CRKVCN�UVTWEVWTG�VJGQT[�UVCTVU�YKVJ�ECUJ�HNQYU�QT�GCTPKPIU�CPF�PGZV�EQPEGPVTCVGU
QP� JQY� VJGUG� ECUJ� HNQYU� UJQWNF� DG� FKXKFGF� COQPI� VJG� HWPF� RTQXKFGTU�� 6JG� EQUV
UVTWEVWTG��JQYGXGT��KPVGTCEVU�FKTGEVN[�YKVJ�VJG�QRGTCVKQPCN�RTQEGUUGU�VJCV�IGPGTCVG�VJGUG
ECUJ�HNQYU��QP�VJG�QPG�JCPF�KV�FGVGTOKPGU�VJG�ECUJ�HNQYU�VJTQWIJ�VJG�HKZGF�CPF�XCTKCDNG
EQUVU�� QP� VJG� QVJGT� JCPF� VJG� NGXGN� QH� VJG� ECUJ� HNQYU� 
QT� OQTG� RTGEKUGN[� VJG� NGXGN� QH

�������������������������������������������������
�� PQVG� VJCV� C� UKOKNCT� RTQDNGO� QEEWTU� KP� CPCN[\KPI� VJG� DCNCPEG� UJGGV� QH� C� HKTO�� VJG� RTQDNGO� JGTG� KU� VQ
ECVGIQTK\G�CP�CUUGV�CU�GKVJGT�HKZGF�QT�EWTTGPV��+P�HKPCPEKCN�CEEQWPVKPI��VJGTG�KU�C�NGICN�FKUVKPEVKQP�CV�C�VKOG
RGTKQF�QH���[GCT��$CNCPEG�UJGGV�KVGOU�VJCV�OCVWTG�YKVJKP�QPG�[GCT�CTG�EWTTGPV�KVGOU��*QYGXGT��VJG�PGGF�KU
QHVGP� HGNV� VQ�FKUVKPIWKUJ�C� EGTVCKP� EQTG�QH� EWTTGPV� CUUGVU� CPF� NKCDKNKVKGU�� VJCV� CTG� KPFWEGF� D[� VJG�PQTOCN
CEVKXKVKGU� TGNCVGF� VQ� VJG� HKTO U�RTGUGPV� UKVWCVKQP�� (TQO� C� IQKPI� EQPEGTP�RGTURGEVKXG�� VJGUG� KVGOU� ECP� DG
EQPUKFGTGF� HKZGF� QT� NQPI�VGTO�� #NVJQWIJ� VJGUG� RTQDNGOU� FQ� PQV� CHHGEV� VJG� OGCUWTGOGPV� QH� HKPCPEKCN
NGXGTCIG��KV�IQGU�VQ�UJQY�VJCV�GXGP�YKVJKP�C�UVTKEV�NGICN�HTCOGYQTM�CP�WPGSWKXQECN�ECVGIQTK\CVKQP�QH�KVGOU
KU�PQV�CNYC[U�RQUUKDNG�CNQPI�NKPGU�VJCV�HCEKNKVCVG�VJG�CPCN[UKU�



��

TGXGPWGU��KU�CP�GUUGPVKCN�RCTV�QH�VJG�EQUV�UVTWEVWTG��6JGUG�QRGTCVKQPCN�EJCTCEVGTKUVKEU� �CU
UWOOCTK\GF�KP� HKPCPEKCN� VGTOU�YKVJ�VJG�EQUV� UVTWEVWTG�QT�YKVJ�FQN� �CTG�PQV� KPVGTGUVKPI
QPEG� VJG� ECUJ� HNQYU� CTG� IKXGP�� CU� KU� WUWCN� KP� HKPCPEKCN� GEQPQOKEU� CPCN[UGU� 
YKVJ� VJG
GZEGRVKQP�QH�VJGKT�KPHNWGPEG�QP�VJG� TKUM�IGPGTCVKPI�RTQEGUUGU ��CU�.GX�
������RWVU�KV��
0QY��KH�KV�YGTG�RQUUKDNG�VQ�FGTKXG�UQOG�ENGCT�TGEQOOGPFCVKQPU�YKVJ�TGURGEV�VQ�VJG�EQUV
UVTWEVWTG� HTQO� VJGQT[�� YG� EQWNF� GZRGEV� VJCV� C� UOCNN� DWV� UWDUVCPVKCN� UVTKPI� QH� CTVKENGU
YQWNF�GZKUV� KP�VJG�HKGNF�QH� HKPCPEKCN�GEQPQOKEU��5OCNN��UKPEG�KV� KU�C�RJGPQOGPQP�CV� VJG
HTKPIGU� QH� VJKU� HKGNF�� CPF� UWDUVCPVKCN� DGECWUG� VJG� TGEQOOGPFCVKQPU� YQWNF� TGICTF� VJG
XCNWG� QH� VJG� HKTO�� GKVJGT� VJTQWIJ� ECUJ� HNQYU� QT� VJTQWIJ� VJG� TKUM� RQUKVKQP� QH� VJG� HKTO�
*QYGXGT��VJG�VYQ�CTVKENGU�YG�EQWNF�HKPF�VJCV�VT[� VQ�GUVCDNKUJ�CP�QRVKOCN�EQUV� UVTWEVWTG

5JTKGXGU�
������CPF�.��*WHHOCP�
�������PQV�QPN[�TGN[�QP�XGT[�JGCX[�CDUVTCEVKQPU�QH�VJG
QRGTCVKPI�RTQEGUU��VJGKT�TGEQOOGPFCVKQPU�FQ�PQV�IQ�DG[QPF�GUVCDNKUJKPI�C�UKORNG�VTCFG�
QHH� DGVYGGP� TKUM� CPF� QRGTCVKPI� NGXGTCIG�� +H� VJG� TKUM� KU� JKIJGT� � GKVJGT� DGECWUG� QH� CP
KPETGCUG�QH�QXGTCNN�
FGOCPF��TKUM��QT�DGECWUG�QH�CP�KPETGCUG�KP�HKPCPEKCN� NGXGTCIG� �VJKU
ECP�DG�OKVKICVGF�
RCTVN[��D[�NQYGTKPI�VJG�QRGTCVKPI�NGXGTCIG��0QYJGTG�KP�VJG�NKVGTCVWTG
FQ�YG�HKPF�UWIIGUVKQPU�CDQWV�CP�CDUQNWVG�QRVKOCN�QRGTCVKPI�NGXGTCIG��#PF�CU�PQVGF��KV�KU
PQV� ENGCT� YJ[� VJGTG� UJQWNF� DG� CP� QRVKOCN� QRGTCVKPI� NGXGTCIG�� 6JKU�OCMGU� CP[� VJGQT[
FGXGNQROGPV� UWTTQWPFKPI� VJG� EQUV� UVTWEVWTG� FKHHKEWNV��9JCV� KU� OQTG�� KV� CNUQ� OCMGU� KV
WPKPVGTGUVKPI� HTQO�C� HKPCPEKCN�GEQPQOKEU�RQKPV�QH�XKGY��CPF�EQPUGSWGPVN[�CNOQUV�PQP�
GZKUVGPV�
#NN� KP� CNN�� VJG� NCEM� QH� KPVGTGUV� HQT� VJG� EQUV� UVTWEVWTG� YKVJKP� VJG� HKGNF� QH� HKPCPEKCN
GEQPQOKEU� KU� TGCFKN[� GZRNCKPGF��5Q�YG�JCXG� GUVCDNKUJGF� VJCV� VJG� EGPVTCN� VJGOG� QH� VJKU
VJGUKU� FQGU� PQV� HKV� VQQ� YGNN� YKVJKP� C� UWDUGEVKQP� QH� DWUKPGUU� GEQPQOKEU�� QH� YJKEJ� VJG
RTCEVKECN�TGNGXCPEG�HQT�OCPCIGOGPV�KU�NKOKVGF�VQ�UC[�VJG�NGCUV��6JKU�FQGUP V�GZRNCKP�YJ[
KV�JCU�TGEGKXGF�UQ�NKVVNG�CVVGPVKQP�KP�DWUKPGUU�CFOKPKUVTCVKQP�CPF�OCPCIGOGPV�KP�IGPGTCN
�CNVJQWIJ�KV�UJQWNF�DG�PQVGF�VJCV�HKPCPEKCN�NGXGTCIG�KVUGNH�KU�CNUQ�PQV�UWEJ�C�RTQOKPGPV

UWDLGEV�� DQVJ� KP� TGUGCTEJ� CPF� KP� GFWECVKQP�� QWVUKFG� QH� HKPCPEKCN� GEQPQOKEU�� #� HKTUV�
VGPVCVKXG�GZRNCPCVKQP�YQWNF�DG�VJCV�KV�KU�PQV�ENGCT�YJGVJGT�OCPCIGTU�VJKPM�KP�VGTOU�QH
HKZGF�CPF�XCTKCDNG�EQUVU��6JKU�ECP�DG�ECWUGF�D[�VJG�ECVGIQTK\CVKQP�RTQDNGO��#PF�KH�VJGTG
KU� PQ� ENGCT� XKGY� QH� VJG� HKZGF� CPF� XCTKCDNG� EQUVU�� VJG� EQUV� UVTWEVWTG� QH� VJG� HKTO� KU� PQV
MPQYP��UQ�VJGTG�KU�PQ�UWDLGEV�VQ�RC[�CP[�CVVGPVKQP�VQ�� +H� VJKU� KU� TGCNN[� VJG�ECUG�� VJGP� KV
OCMGU�PQ�FKHHGTGPEG�YJCV�VJG�CRRNKECVKQPU�QH�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�CTG��UKPEG�KV
ECPPQV� DG� KFGPVKHKGF� D[� OCPCIGOGPV�� 6JKU� NGCFU� VQ� C� UQTV� QH� UGNH�HWNHKNNKPI� RTQRJGE[�
XCTKCDNG�CPF�HKZGF�EQUVU�CTG�PQV�MPQYP��UQ�VJG�EQUV�UVTWEVWTG�KU�PQV�MPQYP��$WV�VJG�EQUV
UVTWEVWTG� KU� C�OCLQT� TGUWNV�QH� ENCUUKH[KPI� EQUVU� CPF� VJGTGHQTG� ECP�DG� UGGP� CU� QPG�QH� VJG
OCLQT� TGCUQPU� HQT� ENCUUKH[KPI�� 9JGP� KV� KU� XKGYGF� CU� PQV� WUGHWN�� VJGTG� KU� PQ� PGGF� HQT
ECVGIQTK\CVKQP�QH�EQUVU�
+V�YQWNF�UGGO�VJCV�VJG�ENCUUKHKECVKQP�RTQDNGO�ECP�DG�TGEVKHKGF��UQ� KH�VJKU�YGTG�VJG�OCLQT
QDUVCENG�VQ�CRRN[KPI�VJG�EQPEGRV�KV�YQWNF�DG�NKMGN[�VJCV�OCPCIGOGPV�RTCEVKEG�CU�YGNN�CU
TGUGCTEJ�YQWNF�JCXG�VCMGP�UVGRU�VQ�FQ�UQ��7PHCOKNKCTKV[�YKVJ�VJG�EQPEGRV��CU�UWIIGUVGF
KP�VJG�RTGXKQWU�RCTCITCRJ��EQWNF�DG�RCTV�QH�VJG�GZRNCPCVKQP��DWV�PQV�VJG�YJQNG�UVQT[��0QV
QPN[� JCU� VJG� QRGTCVKPI� NGXGTCIG� DGGP� CTQWPF� HQT� C� NQPI� VKOG�� KV� KU� CNUQ� VTGCVGF� KP� VJG
KORQTVCPV�VGZVDQQMU�QP�HKPCPEKCN�OCPCIGOGPV� �CPF�KV�YQWNF�TGFWEG�QWT�TGUGCTEJ�VQ�C
XGT[�RTCEVKECN�OCTMGVKPI�RTQDNGO��#RRCTGPVN[�� UQOGVJKPI�OQTG� KU� IQKPI�QP��6JGTG� CTG
VJTGG�KORQTVCPV�RQUUKDKNKVKGU��
���VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�KU�PQV�KPVGTGUVKPI��UKPEG
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KVU�GHHGEVU�CTG�PQV�KORQTVCPV�GPQWIJ��
���VJG�EQPEGRV�KU�KPVGTGUVKPI��DWV�KV�KU�PQV�HGCUKDNG
VQ�WUG�KV�CU�C�EQPVTQN�XCTKCDNG��
���YJCV�YG�FGHKPG�CU�QRGTCVKPI�NGXGTCIG�QT�EQUV�UVTWEVWTG
KU�FGCNV�YKVJ�VJTQWIJ�QVJGT�EQPEGRVU�CPF�XCTKCDNGU�
+V�KU�GCUKN[�UJQYP�VJCV�VJG�EQUV�UVTWEVWTG�ECP�JCXG�OCLQT�GHHGEVU�QP�HKTO�RGTHQTOCPEG�CU
OGCUWTGF� D[� VJG� GCTPKPIU� XCTKCDKNKV[�� 6JKU� KU� KOOGFKCVGN[� CRRCTGPV� KP� VJG� GZCORNG� QH
&5/��CPF�KP�VJG�EJGOKECN�KPFWUVT[�KP�IGPGTCN��+V�ECP�CNUQ�DG�UJQYP�VJTQWIJ�UQOG�UKORNG
ECNEWNCVKQPU�� +P�IGPGTCN�� KP�CP[� KPFWUVT[�YJGTG�ECRCEKV[�WVKNK\CVKQP� KU� GUUGPVKCN� � K�G�� KP
GXGT[� KPFWUVT[� � VJG� KORQTVCPEG� QH� VJG� EQUV� UVTWEVWTG� KU� GXKFGPV�� KV� KU� PGEGUUCT[� VQ
IGPGTCVG�UWHHKEKGPV�OCTIKPU�UQ�CU�VQ�EQXGT�VJG�HKZGF�GZRGPUGU��5Q�VJG�CDUGPEG�QH�CVVGPVKQP
ECPPQV�DG�VJG�TGUWNV�QH�C�NCEM�QH�GHHGEVU�
6JG� UGEQPF� TGCUQP�� VJCV� VJG� EQUV� UVTWEVWTG� ECPPQV� DG� WUGF� CU� C� EQPVTQN� XCTKCDNG�� KU
TGHNGEVGF� KP� VJG� VTGCVOGPV� QH� VJG� QRGTCVKPI� NGXGTCIG� CU� C� IKXGP� VGEJPKECN� RCTCOGVGT

5JTKGXGU���������+H�KV�YGTG�RQUUKDNG�VQ�HWNN[�EQPVTQN�VJG�EQUV�UVTWEVWTG��OGCPKPI�VJCV�KVU
RCTVU�EQWNF�DG�UGV�FGNKDGTCVGN[�CV�C�EJQUGP� NGXGN�� KVU�RTCEVKECN� TGNGXCPEG�YQWNF� KPETGCUG
UKIPKHKECPVN[��+V�UGGOU�HCKT�VQ�UC[�VJCV�WPVKN�PQY��VJGTG�JCU�PQV�DGGP�CP[�TGUGCTEJ�KP�VJKU
TGURGEV��CPF�KV�KU�C�XCNKF�GZRNCPCVKQP�HQT�VJG�NKOKVGF�CRRNKECVKQP�QH�VJG�QRGTCVKPI�NGXGTCIG
EQPEGRV��6JGTGHQTG�� VJKU�YKNN� DG� QPG�QH� VJG�OCKP�SWGUVKQPU� VQ� DG� CPUYGTGF� FWTKPI� VJG
TGUGCTEJ��6JGTG�CTG�VYQ�CURGEVU�VQ�VJKU�RQKPV��6JG�HKTUV� KU�VJCV�YJKNG�VJG�KORQTVCPEG�QH
VJG�EQUV�UVTWEVWTG�KU�GCUKN[�FGOQPUVTCVGF��KV�KU�PQV�PGEGUUCTKN[�WUGHWN�VQ�UGV�VCTIGVU�HQT�KV��+V
OC[� DG� VJCV� KV� ECP� QPN[� UGTXG� CU� CP� KPFKECVQT� QH� VJG� UGPUKVKXKV[� QH� GCTPKPIU� VQ� UCNGU
HNWEVWCVKQPU�� CU� KV� KU� VQQ� ETWFG� C� OGCUWTG� VQ� NGV� KV� RTGXCKN� QXGT� OCTMGV� GZRGEVCVKQPU�
VGEJPQNQI[�EJQKEGU��GVE��+P�QVJGT�YQTFU��CNVJQWIJ�VJG�KORQTVCPEG�QH�VJG�EQUV�UVTWEVWTG�KU
TGEQIPK\GF��KVU�GHHGEVU�CTG�FGGOGF�NGUU�KORQTVCPV�VJCP�VJG�QVJGT�HCEVQTU�C�HKTO�EQPUKFGTU
YJGP� UGVVKPI� KVU� EQUV� UVTWEVWTG�� 6JG� UGEQPF� RQKPV� KU� OQTG� HWPFCOGPVCN�� KU� KV� CV� CNN
RQUUKDNG� VQ� UGV� VCTIGVU� HQT� VJG� EQUV� UVTWEVWTG!� +V� KU� PQV� WPNKMGN[� VJCV� VJG� CXCKNCDKNKV[� QH
RTQFWEVKQP� VGEJPQNQI[� KU� C� EQPUVTCKPV� TCVJGT� VJCP� C� EJQKEG�� 6JKU� ECP� DG� UGGP� KP� VJG
EJGOKECN�KPFWUVT[��YJGTG�VJG�UECNG�QH�RTQFWEVKQP�QHVGP�JCU�C�EGTVCKP�NQYGT�DQWPFCT[�CPF
VJGTG� KU� QPN[� QPG� YC[� QH� RTQFWEKPI�� 6JKU� NGCFU� VQ� C� TGNCVKXGN[� UOCNN� DCPFYKFVJ� KP
EJQQUKPI�VJG�VGEJPQNQI[�QH�VJG�RTQFWEVKQP�RTQEGUU��+V�KU�PQV�ENGCT�YJGVJGT�VGEJPQNQIKECN
EQPUVTCKPVU� CTG� RTGXCKNKPI� KP� QVJGT� UGEVQTU� QH� KPFWUVT[�� +V� UJQWNF� DG� PQVGF� VJCV� VJGUG
EQPUVTCKPVU� FQ� PQV� PGEGUUCTKN[� OGCP� VJCV� VJGTG� KU� QPN[� QPG� YC[� QH� RTQFWEVKQP�� KV� KU
UWHHKEKGPV� KH� VJGTG� KU� QPG� YC[� VJCV� KU� ENGCTN[� FQOKPCPV� KP� KVU� RGTHQTOCPEG��9JGPGXGT
VGEJPQNQI[� RTGUETKDGU� C� URGEKHKE� EQPHKIWTCVKQP� QH� VJG� RTQFWEVKQP� RTQEGUU�� CPF� VJWU� C
URGEKHKE�EQUV�UVTWEVWTG��VJG�QRGTCVKPI�NGXGTCIG�KU�PQV�C�FGITGG�QH�HTGGFQO��$QVJ�WUGHWNPGUU
CPF�HGCUKDKNKV[�CTG�KORQTVCPV�CURGEVU�KP�VJG�TGUGCTEJ��+V�CNUQ�OC[�DG�VJCV�KV�KU�PQV�RQUUKDNG
VQ�FKUVKPIWKUJ�DGVYGGP�VJG�VYQ��UKPEG�JCXKPI�C�EJQKEG�KP�UGVVKPI�[QWT�EQUV�UVTWEVWTG�KU�C
OGCUWTG�QH� FGITGG�� KH� C� VGEJPQNQI[� EJQKEG� KU� QPN[� RQUUKDNG� CV� XGT[� JKIJ� EQUVU�� KV� KU� PQV
TGCNN[�C�HGCUKDNG�QRVKQP�
(KPCNN[�� VJG� EQUV� UVTWEVWTG� OC[� DG� TGICTFGF� CU� WPKORQTVCPV� DGECWUG� KVU� KPHNWGPEG� KU
ECRVWTGF� KP�QVJGT�EQPEGRVU�CPF�XCTKCDNGU��&GEKUKQPU�CDQWV� VJG� NGXGN�QH� HKZGF�CUUGVU�CTG
VJG� UWDLGEV� QH� HKPCPEKCN� OCPCIGOGPV� 
URGEKHKECNN[� ECRKVCN� DWFIGVKPI�� CPF� UVTCVGIKE
OCPCIGOGPV�� 6JGTG� KU� C� DTQCF� UGV� QH� YGNN�FGXGNQRGF� OCPCIGOGPV� VQQNU� CXCKNCDNG
VJTQWIJ� VJGUG� FKUEKRNKPGU�� DTGCM�GXGP� CPCN[UKU�� FKUEQWPVGF� ECUJ� HNQYU� CPF� PGV� RTGUGPV
XCNWG� CPCN[UKU�� TGCN� QRVKQPU�� UEGPCTKQ� CPCN[UKU�� GVE�� 6JGUG� OGVJQFU� V[RKECNN[� CPCN[\G� C
DWUKPGUU� UKVWCVKQP� QXGT� C� PWODGT� QH� RGTKQFU� VQ� EQOG� VQ� C� EQPENWUKQP� CDQWV� VJG
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CVVTCEVKXGPGUU� QH� VJCV� UKVWCVKQP�� 6JG[� CTG� PQV� KFGCNN[� UWKVGF� VQ� CPCN[\G� CP� GZKUVKPI
UVTWEVWTG�VJCV�HCEGU�C�EJCPIKPI�GPXKTQPOGPV��VJG�UKVWCVKQP�YJGTG�VJG�QRGTCVKPI�NGXGTCIG
GHHGEV� KU�OQUV�RQKIPCPV��(WTVJGTOQTG�� VJGTG� CTG� UGXGTCN� KORQTVCPV� IGPGTCN� EQPEGRVU�� QH
YJKEJ�HNGZKDKNKV[�CPF�E[ENKECNKV[�FGUGTXG�VJG�OQUV�CVVGPVKQP�
(NGZKDKNKV[� KU� C� XGT[� DTQCF� UWDLGEV�� CPF� VJGTG� CTG�OCP[� FGHKPKVKQPU� QH� KV��*QYGXGT� KV� KU
FGHKPGF��KV�KU�ENGCT�VJCV�XCTKCDKNKV[�CPF�HNGZKDKNKV[�CTG�ENQUGN[�NKPMGF��CPF�VJCV�TGFWEKPI�VJG
QRGTCVKPI�NGXGTCIG�CPF�KPETGCUKPI�HNGZKDKNKV[�ECP�DG�GUUGPVKCNN[�VJG�UCOG��9G�UGG�VJKU�KP
VJG� EQPVKPWCN� KPETGCUG� KP� VJG�WUG�QH� VGORQTCT[�YQTMGTU��4GRNCEKPI�YQTMGTU� QP� C� HKZGF
EQPVTCEV�D[�RGQRNG�JKTGF�QP�C�UJQTV�VGTO�DCUKU�KU�C�RTGXCNGPV�VJGOG�KP�OCPCIGOGPV�CPF
UQEKGV[��#NVJQWIJ� KV� KU�PQTOCNN[�PQV�XKGYGF� KP� NKIJV�QH� VJG�EQUV� UVTWEVWTG�� KV� KU� FKTGEVN[
TGNCVGF�VQ�KV��6JKU�KU�PQV�CNYC[U�VJG�ECUG�YKVJ�HNGZKDKNKV[�KUUWGU��9JGP�YG�NQQM�CV�HNGZKDNG
RTQFWEVKQP�U[UVGOU��YG�ECP�FKUEGTP�VYQ�EQWPVGTCEVKPI�V[RGU�QH�HNGZKDKNKV[��VJGUG�U[UVGOU
CTG� FGUKIPGF� VQ� RTQXKFG� RTQFWEV� CPF� RTQFWEVKQP� HNGZKDKNKV[�� DWV� TGSWKTG� C� NCTIG
KPXGUVOGPV��9JKNG� KPETGCUKPI� QPG� MKPF� QH� HNGZKDKNKV[�� VJG[� CNUQ� KPETGCUG� VJG� QRGTCVKPI
NGXGTCIG��9KVJ� VJKU� GZCORNG� KP�OKPF�� KV� UGGOU� HCKT� VQ� UC[� VJCV� VJG� EQUV� UVTWEVWTG� KU� C
XCNWCDNG� EQPEGRV� QP� KVU� QYP� TKIJV�� 1PG� ECP� KPVGTRTGV� KV� CU� C� URGEKHKE� OGCUWTG� QH
HNGZKDKNKV[�� HKPCPEKCN� HNGZKDKNKV[�� 6JKU� KU� YJCV� FQN� QTKIKPCNN[� OGCUWTGF�� VJG� UGPUKVKXKV[� QH
EJCPIGU�KP�GCTPKPIU�VQ�EJCPIGU�KP�UCNGU�
6JG�QRGTCVKPI�NGXGTCIG�EQPEGRV�ECP�CNUQ�DG�EQWRNGF�VQ�VJG�PQVKQP�QH�E[ENKECNKV[��YJKEJ�KU
C� XGT[� KORQTVCPV� VQRKE� KP� 
IGPGTCN�� GEQPQOKEU�� %[ENKECNKV[� ECP� DG� FGHKPGF� CU� VJG
EQXCTKCDKNKV[�QH�GCTPKPIU�
QT�ECUJ� HNQYU��QT�XCNWG�CFFGF��YKVJ�VJG�GEQPQO[�CU�C�YJQNG�
G�I�� VJG� ITQUU�PCVKQPCN� RTQFWEV��6[RKECNN[�� JKIJN[� NGXGTCIGF� HKTOU� UWEJ� CU�&5/� CPF� VJG
EJGOKECN� KPFWUVT[� KP� IGPGTCN� CTG� MPQYP� VQ� KPXGUVQTU� CU� E[ENKECN� HWPFU� DGECWUG� QH� VJG
PCVWTG�QH�VJGKT�GCTPKPIU�RCVVGTP��+P�GEQPQOKEU��VJG�KPVGTRTGVCVKQP�KU�UQOGYJCV�FKHHGTGPV�
6JG�OQUV� KORQTVCPV�FKUVKPEVKQP�UGGOU�VQ�DG�VJCV� KP�VJKU�ECUG�CVVGPVKQP�KU�PQV�CKOGF�CV
VJG�DGJCXKQT�QH�GCTPKPIU��DWV�TCVJGT�CV�VJG�DGJCXKQT�QH�RTQFWEVKQP��6JKU�TGUWNVU�KP�UQOG
EQWPVGTKPVWKVKXG� GZRNCPCVKQPU� YKVJKP� VJG� GEQPQOKEU� CRRTQCEJ��/QUV� KORQTVCPV� KU� VJG
RTGFKEVKQP� VJCV� VJG� ITGCVGT� CP� KPFWUVT[ U� HTCEVKQP� QH� XCTKCDNG� EQUVU� VQ� VQVCN� EQUVU�� VJG
OQTG� E[ENKECN� VJG� KPFWUVT[� UJQWNF� DG� KP� TGURQPUG� VQ� GKVJGT� FGOCPF� QT� EQUV� UJQEMU

2GVGTUGP�CPF�5VTQPIKP��������R��������6JG�KFGC�KU�VJCV�KPFWUVTKGU�YKVJ�C�NCTIG�RQTVKQP�QH
XCTKCDNG� EQUVU� CTG� DGVVGT� CDNG� VQ� TGCEV� VQ� C� FGOCPF� UJQEM �� DGECWUG� VJG[� ECP� SWKEMN[
CFLWUV�VJGKT�RTQFWEVKQP�NGXGN��6JKU�UGGOU�GZCEVN[�QRRQUKVG�VQ�C�EQUV�UVTWEVWTG�CRRTQCEJ�
*QYGXGT�� KV�OGCPU�VJCV�C�HKTO�YKVJ�C�NQYGT�QRGTCVKPI�NGXGTCIG�ECP�CFLWUV� KVU�EQUVU�VQ�C
NCTIGT� GZVGPV�� CPF� VJWU�YKNN� TGCEV� NGUU� UVTQPIN[� KP� KVU� GCTPKPIU���%NGCTN[�� E[ENKECNKV[� CPF
EQUV� UVTWEVWTG� CTG� TGNCVGF�� CU� /[GTU� 
������ UGG� UGEVKQP� ������� RCIG� ���� PQVGF�� DWV
E[ENKECNKV[� KU� C�OQTG� CIITGICVG� RJGPQOGPQP��#U� UWEJ��YG� ECP� UC[� CICKP� VJCV� VJG� EQUV
UVTWEVWTG�KU�OQTG�URGEKHKE�VJCP��QT�CV�NGCUV�FKHHGTGPV�HTQO�E[ENKECNKV[�
+P� UWOOCT[��YG�ECP� KFGPVKH[� VJG� HQNNQYKPI� TGCUQPU� HQT� VJG�RGTEGKXGF� NQY�RQRWNCTKV[� QH
VJG�EQUV�UVTWEVWTG�CPF�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV��KIPQTKPI�VJG�RQUUKDKNKV[�VJCV� KV� KU
PQV�MPQYP�VQ�UEJQNCTU�CPF�RTCEVKVKQPGTU��9KVJKP�HKPCPEKCN�GEQPQOKEU��VJG�HKGNF�YJGTG�KV
QTKIKPCVGF�CPF�YJGTG�KV�FTCYU�VJG�OQUV�CVVGPVKQP��KV�UWHHGTU�HTQO�OGCUWTGOGPV�RTQDNGOU
CPF� VJG� CDUGPEG� QH� CP[� VJGQTGVKECNN[� FGUKTCDNG� NGXGNU�� +P� VJG� IGPGTCN� HKGNF� QH� DWUKPGUU
CFOKPKUVTCVKQP��YG�ECP� VJKPM�QH� VJTGG�RQUUKDNG� TGCUQPU�� KV� KU�PQV� KORQTVCPV� KP�RTCEVKEG�

�������������������������������������������������
��UVTCPIG�HQNMU��VJQUG�GEQPQOKUVU����
EH��#UVGTKZ�CPF�1DGNKZ��
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YJKEJ�YG� FKUECTFGF� CU� WPNKMGN[�� KV� KU� RTCEVKECNN[� PQV� WUGHWN� DGECWUG� KV� KU� PQV� XGT[� YGNN
EQPVTQNNCDNG��QT�KV�KU�EQXGTGF�VJTQWIJ�QVJGT�EQPEGRVU�
+H�YG�YCPV� VQ� CVVCKP� UQOG� TGCN� RTQITGUU� KP� QWT� WPFGTUVCPFKPI� QH� VJG� EQUV� UVTWEVWTG�� KV
UGGOU� DGUV� VQ� HQEWU� QP� VJG� KUUWG� QH� EQPVTQNNCDKNKV[�� 0GZV� VQ� VJKU�� VJG� SWGUVKQP� NKPIGTU
YJGVJGT� VJGTG� KU� UWEJ� C� VJKPI� CU� C� FGUKTCDNG� NGXGN� QH� QRGTCVKPI� NGXGTCIG�� CPF� VJWU� CP
QRVKOCN�EQUV�UVTWEVWTG��$QVJ�VJGUG�SWGUVKQPU�TGSWKTG�C�FKHHGTGPV�CRRTQCEJ�VQ�VJG�UWDLGEV�
9G�PGGF�VQ�HTGG�QWTUGNXGU�HTQO�VJG�NKOKVGF�YQTNFXKGY�QH�HKPCPEKCN�GEQPQOKEU��YJGTG�VJG
YQTNF� EQPUKUVU� QH� HKPCPEKCN� UVCVGOGPVU� CPF� UVQEM� GZEJCPIGU�� CPF� NQQM� DGJKPF� VJG� EQUV
UVTWEVWTG�� YJCV� KU� KV� VJCV� VJGUG� EQUVU� TGRTGUGPV!� #PF� YJCV� XCTKCDNGU� CTG� VJGTG� VJCV
KPHNWGPEG�VJG�NGXGNU�QH�HKZGF�CPF�XCTKCDNG�EQUVU�CPF�RTKEGU��CPF�UQ�VJG�CEVWCN�EQPUVGNNCVKQP
QH� VJG�EQUV� UVTWEVWTG!�6JKU� KORNKGU�C�FKHHGTGPV� CRRTQCEJ� VQ� VJG� TGUGCTEJ��6JG� HKTUV� UVGR
VJCV�YG�JCXG�VQ�VCMG�KU�VQ�RQUKVKQP�VJG�TGUGCTEJ�KP�TGNCVGF�HKGNFU�QH�TGUGCTEJ�

����SRVLWLRQLQJ�WKH�UHVHDUFK

6Q�IGV�C�HGGN�HQT�VJG�RQUUKDNG�YC[U�KP�YJKEJ�VJG�TGUGCTEJ�ECP�FGXGNQR��KV�KU�PGEGUUCT[�VQ
VCMG�C� NQQM� KPVQ� VJG�UWDFKUEKRNKPGU�QH�DWUKPGUU�CFOKPKUVTCVKQP�YJGTG� VJG�EQUV� UVTWEVWTG
ECP� RQUUKDN[� DG� C� WUGHWN� EQPEGRV�� 6JKU� OGCPU� VJCV� PQV� CNN� UGEVKQPU� QH� DWUKPGUU
CFOKPKUVTCVKQP� YKNN� DG� VTGCVGF�� #VVGPVKQP� YKNN� DG� HQEWUGF� QP� HKPCPEKCN� GEQPQOKEU�
HKPCPEKCN�OCPCIGOGPV��OCPCIGOGPV�CEEQWPVKPI��RTQFWEVKQP�OCPCIGOGPV�CPF�UVTCVGIKE
OCPCIGOGPV��1VJGT�UGEVKQPU�TGNCVGF�VQ�VJG�QRGTCVKPI�NGXGTCIG�CTG�QTICPK\CVKQP�UEKGPEG�
OCTMGVKPI�CPF�CEEQWPVKPI��DWV�VJG[�YKNN�TGEGKXG�NGUU�CVVGPVKQP��+V�UJQWNF�DG�PQVGF�VJCV
VJGUG�HKGNFU�QXGTNCR�VQ�UQOG�GZVGPV�

������ ILQDQFLDO�HFRQRPLFV

6JG�NGXGTCIG�EQPEGRV�UVGOU�HTQO�VJG�HKGNF�QH�HKPCPEKCN�GEQPQOKEU��#NVJQWIJ�KVU�TQQVU�CTG
PQV�GZCEVN[�VTCEGCDNG��VJG�VGTO� NGXGTCIG �PQY�IGPGTKECNN[�OGCPU�VJG�GZVGPV�VQ�YJKEJ�VJG
HKTO�KU�HKPCPEGF�YKVJ�FGDV�ECRKVCN��6JGTG�JCU�DGGP�C�XCUV�COQWPV�QH�TGUGCTEJ�FKTGEVGF�CV
HKPCPEKCN� NGXGTCIG��5VCTVKPI�YKVJ�VJG� HCOQWU�/QFKINKCPK�/KNNGT�CTVKENG�QH������� VJGQTKGU
CPF�GORKTKECN�VGUVU�JCXG�IQPG�UKFG�D[�UKFG�VQ�EQOG�VQ�C�VJGQT[�QH�VJG�ECRKVCN�UVTWEVWTG�QH
C�HKTO��%QPUKFGTKPI�VJCV�QPG�KORQTVCPV�LWUVKHKECVKQP�HQT�VJG�EWTTGPV�VJGUKU�KU�VJG�OGCIGT
CVVGPVKQP�RCKF�VQ�QRGTCVKPI�NGXGTCIG�EQORCTGF�VQ�HKPCPEKCN�NGXGTCIG��KV�UJQWNF�DG�PQVGF
VJCV�VJG�XCUV�OCLQTKV[�QH�VJG�TGUGCTEJ�KU�CKOGF�CV�FGUETKDKPI�CPF�GZRNCKPKPI�VJG�QDUGTXGF
RJGPQOGPC�TGICTFKPI�VJG�ECRKVCN� UVTWEVWTG���#NUQ�� HKPCPEKCN� NGXGTCIG� KU�QHVGP�WUGF�CU�C
EQPVTQN� XCTKCDNG� QT� GXGP� CP� GZRNCPCVQT[� XCTKCDNG� KP� GORKTKECN� TGUGCTEJ� 
UGG� G�I�� .CPI�
1HGM��CPF�5VWN\�
������HQT�VJG�KPHNWGPEG�QH�HKPCPEKCN�NGXGTCIG�QP�KPXGUVOGPV���UQ�VJGTG
CTG� UQOG� CRRNKECVKQPU� 
KORNKECVKQPU��� *QYGXGT�� VJG� WUG� QH� HKPCPEKCN� NGXGTCIG� KP
OCPCIGOGPV� FGEKUKQPU� � QVJGT� VJCP� KP� FGVGTOKPKPI� VJG� FGUKTGF� ECRKVCN� UVTWEVWTG� � KU
CNOQUV�PGXGT�FKUEWUUGF�
1PG�GZEGRVKQP�KU�5CPFDGTI��.GYGNNGP��CPF�5VCPNG[�
�������YJQ�VT[�VQ�FGXGNQR�C�VQQN�HQT
GUVCDNKUJKPI�VJG� DGUV �FGITGG�QH�HKPCPEKCN�NGXGTCIG��6JG[�VT[�VQ�TGNCVG�VJG�TKUM�CUUQEKCVGF
YKVJ�VJG�ECUJ�HNQY�CPF�GCTPKPIU�VQ�VJG�NGXGN�QH�HKZGF�HKPCPEKCN�EJCTIGU�VJCV�C�HKTO�HCEGU�
5VCTVKPI�HTQO�C�JKUVQTKE�OGCP�TGVWTP�QP�CUUGVU�
TQC��CPF�CP�CEEGRVCDNG�RTQDCDKNKV[�QH�PQV
�������������������������������������������������
��KP�JKIJ�DTQY�VGTOU��KV�KU�XGT[�OWEJ�C�RQUKVKXKUVKE�TGUGCTEJ�RTQITCO�



��

OGGVKPI�VJG�HKZGF�EJCTIGU��VJG[�FGTKXG�VJG�CRRTQRTKCVG�NGXGTCIG�RQUKVKQP��#NVJQWIJ�VJGKT
TGUWNV�KU�OQUV�EJCTOKPI��VJGTG�CTG�OCP[�FTCYDCEMU�VQ�VJGKT�OQFGN��6JG�OCKP�CUUWORVKQP
KU�VJCV�VJG�HKTO�JCU�C�UVCDNG�TQC�YKVJ�C�PQTOCN�FKUVTKDWVKQP��#U�5CPFDGTI�GV�CN��PQVG��VJKU
KU�C�XGT[�UVTKEV�CUUWORVKQP��QPG�YJKEJ�YKNN�OQUV�NKMGN[�PQV�DG�OGV�KP�RTCEVKEG��6JG�OQFGN
JCU�PQV�JCF�C�ITGCV�KORCEV�QP�VJGQT[�QT�RTCEVKEG��DWV�KV�KU�QPG�QH�VJG�XGT[�HGY�KP�YJKEJ
HKPCPEKCN�NGXGTCIG�KU�UGGP�CU�C�VCTIGV�XCTKCDNG��+P�QVJGT�YQTFU��EQTRQTCVG�HKPCPEG�RQNKE[�KU
PQV� UGGP� CU� DGKPI� FGVGTOKPGF� D[� EJCTCEVGTKUVKEU� NKMG� HKTO� UK\G�� ITQYVJ�� TKUM�� QT
RTQHKVCDKNKV[�
G�I��8CP�&KLM���������DWV�CU�C�VTWG�RQNKE[��QPG�VJCV�UVCVGU�VJCV�VJG�HKPCPEKCN
NGXGTCIG� UJQWNF� DG� FGEKFGF� WRQP� DCUGF� QP� GZRGEVCVKQPU� TGICTFKPI� VJG� QRGTCVKPI
RGTHQTOCPEG� QH� VJG� HKTO� CPF� C�OCZKOWO� CEEGRVCDNG� FGHCWNV� EJCPEG�� 5JQWNF� GKVJGT� QH
VJGUG�EJCPIG��VJG�HKTO�PGGFU�VQ�CFLWUV�KVU�NGXGTCIG�RQUKVKQP�
%JCRVGT���JCU�DGGP�YTKVVGP�YJQNN[�HTQO�VJG�HKPCPEKCN�GEQPQOKEU�XKGY�QH�VJG�HKTO��+V� KU
ENGCT�VJCV�VJKU�KU�PQV�VJG�XKGY�VJCV�YKNN�NGCF�VQ�C�HWNN�WPFGTUVCPFKPI�QH�VJG�KORQTVCPEG�QH
VJG� EQUV� UVTWEVWTG� HQT� HKTO� RGTHQTOCPEG�� *QYGXGT�� UKPEG� VJG� UJCFQY� QH� VJG� HKPCPEKCN
NGXGTCIG� EQPVKPWCNN[� NQQOU� QXGT� VJKU� VJGUKU�� KV� KU� WUGHWN� VQ� QPEG� CICKP� RQKPV� QWV� VJG
FKHHGTGPEGU��4GICTFKPI�VJG�TGUGCTEJ�QP�HKPCPEKCN�NGXGTCIG��VJKU�KU�CKOGF�CV�GZRNCKPKPI�VJG
QDUGTXGF� NGXGNU� QH� HKPCPEKCN� NGXGTCIG�� 0QY�� NQQMKPI� DCEM� VQ� VJG� HKTUV� TGUGCTEJ� IQCN
HQTOWNCVGF� KP� UGEVKQP� ������ QP� RCIG� ��� YG� UGG� VJCV� YG�YCPV� VQ� NGCTP�OQTG� CDQWV� VJG
KORQTVCPEG�QH�QRGTCVKPI� NGXGTCIG� HQT� HKTO�RGTHQTOCPEG�� +V�YQWNF�UGGO�VJCV� VJKU� KU�XGT[
OWEJ�C�FGUETKRVKXG��GZRNQTCVQT[�TGUGCTEJ�IQCN��9J[�FQ�YG�OCKPVCKP�VJCV�NQQMKPI�CV�VJG
EQUV�UVTWEVWTG�TGSWKTGU�C�FKHHGTGPV�RQKPV�QH�XKGY�VJCP�NQQMKPI�CV�HKPCPEKCN�NGXGTCIG!�6JG
CPUYGT� NKGU� KP� VJG� KUUWG� QH� DGKPI� CDNG� VQ� UGV� VJG� EQUV� UVTWEVWTG� CP[� YC[� [QW� YCPV� VQ�
9JGTGCU� VJG� HKPCPEKCN� NGXGTCIG�ECP�DG� UGV� �YKVJKP�RTCEVKECN� NKOKVU� � CV� CP[� NGXGN�� VJG
TGUVTKEVKQPU�QP�VJG�EQORQUKVKQP�QH�VJG�EQUV�UVTWEVWTG�CTG�OWEJ�UVTKEVGT��&QKPI�UQOGVJKPI
CDQWV�VJG�QRGTCVKQPCN�EJCTCEVGTKUVKEU�QH�C�HKTO�KU�XGT[�FKHHGTGPV�HTQO�EJCPIKPI�VJG�OKZ�QH
FGDV�CPF�GSWKV[��6JKU�OGCPU�VJCV�WUKPI�VJG�EQUV� UVTWEVWTG�CU�C�RQNKE[�XCTKCDNG� KU�PQV�UQ
UVTCKIJVHQTYCTF� CU� KV� KU� HQT� HKPCPEKCN� NGXGTCIG�� $WV� GXGP�OQTG� VJCP� VJKU�� GZRNCKPKPI� VJG
QDUGTXGF�EQUV�UVTWEVWTGU�CNUQ�TGSWKTGU�OQTG�VJCP�LWUV�NKPMKPI�QDUGTXGF�NGXGNU�QH�QRGTCVKPI
NGXGTCIG�VQ�HKTO�EJCTCEVGTKUVKEU�

������ ILQDQFLDO�PDQDJHPHQW

(KPCPEKCN� OCPCIGOGPV� KU� EQPEGTPGF� YKVJ� VJG� HKPCPEKPI� FGEKUKQP� CPF� YKVJ� VJG
KPXGUVOGPV� FGEKUKQP� 
$TGCNG[� CPF�/[GTU�� ������� 6JG� HKPCPEKPI� FGEKUKQP� KU� EQPEGTPGF
YKVJ�JQY�C�HKTO�UJQWNF�HKPCPEG�KVU�QRGTCVKQPU��CPF�VJG�TGUWNV�QH�KV�KU�VJG�ECRKVCN�UVTWEVWTG
QH�VJG�HKTO��6JG�KPXGUVOGPV�FGEKUKQP��CNUQ�MPQYP�CU�VJG�ECRKVCN�DWFIGVKPI�FGEKUKQP��VGNNU
C� HKTO�YJCV� 
TGCN�� CUUGVU� KV� UJQWNF�DW[�� +PXGUVOGPVU�FGVGTOKPG� VJG� EQUV� UVTWEVWTG� VQ� C
UWDUVCPVKCN�GZVGPV��%CRKVCN�DWFIGVKPI�RTQDNGOU�ECP�DG�XKGYGF�CU�FGEKUKQPU� VJCV� HKZ� VJG
EQUVU� QXGT� C� PWODGT� QH� [GCTU� 
QT� OQTG� IGPGTCN� VKOG� RGTKQFU��� 6JKU� KORNKGU� VJCV� VJG
QRGTCVKPI� NGXGTCIG� EQPEGRV� KU� C� WUGHWN� VQQN� HQT� UGPUKVKXKV[� CPCN[UGU� YKVJKP� ECRKVCN
DWFIGVKPI�RTQDNGOU��#RRN[KPI�KV�VQIGVJGT�YKVJ�UEGPCTKQ�CPCN[UKU�
G�I��5EJQGOCMGT�������
OCMGU� HQT�CP�GXGP�DGVVGT�DCUKU� HQT� KPXGUVOGPV�FGEKUKQPU��*QYGXGT��YG�JCXG� VQ�DGCT� KP
OKPF�VJCV�KPXGUVOGPV�FGEKUKQPU�NQQM�CV�VJG�HWVWTG��CPF�VT[�VQ�FGVGTOKPG�VJG�PGV�RTGUGPV
XCNWG� DCUGF� QP� GZRGEVGF� HWVWTG� ECUJ� HNQYU� � DQVJ� KPHNQYU� CPF� QWVHNQYU�� $CUKECNN[�
GXGT[VJKPI� KU� XCTKCDNG� CPF� PQVJKPI� KU� HKZGF� WPVKN� VJG� KPXGUVOGPV� KU� CEVWCNN[�OCFG�� #U
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UWEJ�� VJG� KPHNWGPEG�QH� VJG�EQUV� UVTWEVWTG� KU�PQV� KORQTVCPV�DGECWUG� KV� KU� KPEQTRQTCVGF� KP
VJG�PGV�RTGUGPV�XCNWG�QH� VJG� KPXGUVOGPV�� +V� KU�QPN[�YJGP� VJKPIU�FQ�PQV�IQ�CU�RNCPPGF�
YJGP�C�HKTO U�UCNGU�CPF�GCTPKPIU�ITCRJ�UVCTVU�VQ�TGUGODNG�VJCV�QH�&5/��VJCV�VJG�GHHGEVU�QH
VJG� EQUV� UVTWEVWTG� CTG� HGNV��%QPUGSWGPVN[�� GXGP�YJKNG� KV� KU� UQOGVKOGU� ENCKOGF� VJCV� VJG
QRGTCVKPI� NGXGTCIG� EQPEGRV� JCU� DGGP� FGXGNQRGF� URGEKHKECNN[� HQT� ECRKVCN� DWFIGVKPI
FGEKUKQPU� 
$TKIJCO� CPF� )CRGPUMK�� ������� VCEMNKPI� VJG� EQUV� UVTWEVWTG� CU� C� XCTKCPV� QP
DTGCM�GXGP�QT�PGV�RTGUGPV�XCNWG�CPCN[UKU��QT�GXGP�CU�RCTV�QH�VJG�NCVVGT��YKNN�PQV�RTQFWEG
VJG�TGUWNVU�YG�CTG�NQQMKPI�HQT���+V�KU�PQV�VJG�UKORNG�CRRNKECVKQP�QH�VJG�QRGTCVKPI�NGXGTCIG
KP�ECRKVCN�DWFIGVKPI�� CU�FGUETKDGF� KP� UGEVKQP����� 
RCIG������ VJCV� KPVGTGUVU� WU�� DWV�YJCV
JCRRGPU�QPEG�VJG�ECRKVCN�DWFIGVKPI�FGEKUKQP�KU�OCFG�
0GZV� VQ� VJG� UVCPFCTF� PGV� RTGUGPV� XCNWG� CRRTQCEJ� VQ� ECRKVCN� DWFIGVKPI�� VJG� NCUV� [GCTU
JCXG� YKVPGUUGF� VJG� TKUG� QH� TGCN� QRVKQPU� VJGQT[�� 4GCN� QRVKQPU� VJGQT[� CRRNKGU� VJG
OCVJGOCVKEU�CPF� VJG� NQIKE� QH� HKPCPEKCN� FGTKXCVKXGU� VQ� TGCN� KPXGUVOGPVU�� KPXGUVOGPVU� KP
TGCN�CUUGVU��PGY�RTQFWEVU��TGUGCTEJ�CPF�FGXGNQROGPV��PGY�RTQFWEV�OCTMGV�EQODKPCVKQPU

&KZKV� CPF� 2KPF[EM�� ������ 6TKIGQTIKU�� ������ /E)TCVJ�� ������� 6JG� CFXCPVCIG� QH� VJG
QRVKQPU�CRRTQCEJ�ECP�DG�HQWPF�KP�VYQ�CURGEVU��CEEQTFKPI�VQ�&KZKV�CPF�2KPF[EM�
������R�
���� 
��� VJGTG� KU� C� XCNWG� KP� VJG� RQUUKDKNKV[� VQ� YCKV� YKVJ� VJG� KPXGUVOGPV�� CPF� 
��
KPXGUVOGPVU� CTG� NCTIGN[� KTTGXGTUKDNG�� VJCV� KU�� VJG[� ECPPQV� DG� WPFQPG�� 'URGEKCNN[� VJG
UGEQPF�CURGEV�UQWPFU�KPVGTGUVKPI��GXGP�OQTG�UQ�YJGP�YG�EQODKPG�KV�YKVJ�VJG�QRVKQPU�VQ
CNVGT�QRGTCVKPI�UECNG�
VQ�GZRCPF��VQ�EQPVTCEV��VQ�VGORQTCTKN[�UJWV�FQYP���6JGP�YG�UGGO
VQ�JCXG�EQXGTGF�CNN�VJGTG�KU�VQ�HKZGF�EQUVU��YG�VCMG�KPVQ�CEEQWPV�VJCV�VJG[�CTG�HKZGF��DWV
VJCV�KV�KU�CNUQ�RQUUKDNG� �CV�C�UKIPKHKECPV�EQUV� �VQ�IGV�TKF�QH�VJGO��#RRN[KPI�TGCN�QRVKQPU�VQ
KPXGUVOGPV� FGEKUKQPU� VJWU� UGGOU� VQ� TWNG� QWV� VJG� PGGF� HQT� C� EQPEGRV� NKMG� QRGTCVKPI
NGXGTCIG��1T�FQGU�KV!�9G�JCXG�VQ�TGOKPF�QWTUGNXGU�VJCV�TGCN�QRVKQPU�VGEJPKSWGU��NKMG�PGV
RTGUGPV�XCNWG�FGEKUKQPU��OCMG�C�UKPING�� KPVGITCVGF�FGEKUKQP�YKVJ�TGURGEV�VQ�WPFGTVCMKPI
CP�KPXGUVOGPV��+P�HCEV��TGCN�QRVKQPU�CTG�CFXQECVGF�CU�C�RTKOG�VQQN�KP�XCNWKPI�HNGZKDKNKV[�
K�G��KP�ECRVWTKPI�VJG�XCNWG�QH�VJG�EJQKEGU�VJCV�ECP�DG�OCFG�KP�VJG�HWVWTG�CV�VJKU�OQOGPV��

#ICKP��VJG�GHHGEVU�QH�VJG�EQUV�UVTWEVWTG�CTG�HGNV�GURGEKCNN[�YJGP�VJG�TGCN�YQTNF�FGXGNQRU
CNQPI�FKHHGTGPV�NKPGU�VJCP�GZRGEVGF�
$WV�YJCV�CDQWV�QRVKQPU�VQ�GZRCPF��EQPVTCEV��QT�VGORQTCT[�UJWV�FQYP!�6JKU�KU�PQV�SWKVG
YJCV�YG�JCXG�KP�OKPF�YJGP�YG�VCNM�CDQWV�VJG�EQUV�UVTWEVWTG�QH�C�HKTO��+V�KU�VJG�CDUGPEG�
QT�TCVJGT�VJG�NKOKVGF�CXCKNCDKNKV[�QH�QRVKQPU�VQ�EJCPIG�VJG�QRGTCVKPI�UECNG�VJCV�TGUWNVU�KP�C
NGXGTCIG�GHHGEV��4GCN�QRVKQPU�VJGQT[�FQGU�HQEWU�QP�QPG�RQUUKDKNKV[�VQ�OKVKICVG�CP[�NGXGTCIG
GHHGEVU��DWKNF�CU�OCP[�EJQKEGU� KPVQ�VJG� NGXGN�QH� VJG� HKZGF�EQUVU�QH�C�RTQEGUU�CU�RQUUKDNG�
0GXGTVJGNGUU�� VJG�XGT[�PCVWTG�QH�QRVKQPU� TWPU�EQWPVGT� VQ� VJG�RJGPQOGPQP�QH� VJG� EQUV
UVTWEVWTG��CPF�QH� HKZGF�EQUVU� KP�IGPGTCN��YJGTG�VJG� NCEM�QH�EJQKEGU�ETGCVGU� VJG� NGXGTCIG
GHHGEV�

�������������������������������������������������
�� VQ� RTGXGPV� CP[� OKUWPFGTUVCPFKPI�� VJG� PGV� RTGUGPV� XCNWG� TWNG� KU� VJG� QPN[� EQTTGEV� YC[� VQ� OCMG� CP
KPXGUVOGPV�FGEKUKQP��$TGCM�GXGP�CPCN[UKU�CPF�VJG�QRGTCVKPI�NGXGTCIG�ECP�JGNR�KP�GXCNWCVKPI�VJG�QWVEQOG
QH�VJG�028�CPCN[UKU�
��#OTCO�CPF�-WNCVKNCMC�
������R�������WUG�VJG�HQNNQYKPI�ECUG�VQ�KNNWUVTCVG�VJG�CRRNKECVKQP�QH�TGCN�QRVKQPU
VQ�HNGZKDKNKV[�� /KF#OGTKEC�/CPWHCEVWTKPI�KU�EJQQUKPI�DGVYGGP�VJTGG�KPFWUVTKCN�DQKNGTU�VQ�IGPGTCVG�UVGCO�
6JG�HKTUV�DQKNGT�DWTPU�PCVWTCN�ICU��VJG�UGEQPF�DWTPU�0Q����HWGN�QKN��CPF�VJG�VJKTF�ECP�UYKVEJ�DGVYGGP�VJG
VYQ�KPRWVU��6JG�RTKEG�QH�VJG�VJKTF�DQKNGT� KU��������OQTG� VJCP�VJG�HKTUV�DQKNGT�CPF��������OQTG� VJCP�VJG
UGEQPF��C�RTGOKWO�HQT�VJG�DWKNV�KP�HNGZKDKNKV[��9JKEJ�DQKNGT�UJQWNF�/KF#OGTKEC�DW[!



��

#�OCLQT� RTCEVKECN� RTQDNGO� KU� VJG�OCVJGOCVKECN� EQORNGZKV[� QH� QRVKQP� VJGQT[�� EQWRNGF
YKVJ� VJG� KORQTVCPEG� QH� VJG� FKUVTKDWVKQP� QH� VJG� XCTKCDNGU� 
VJG� UVCPFCTF� FGXKCVKQPU��
#NVJQWIJ�VJG�KFGCU�KP�VJG�HKGNF�QH�TGCN�QRVKQPU�JCXG�DGGP�MPQYP�HQT�UQOG�VYGPV[�[GCTU�
VJG[� JCXG�OGV�YKVJ� NKVVNG� GPVJWUKCUO� HTQO�OCPCIGTU��6JKU� KU� DGECWUG� VJGTG� KU� PQ� TGCN
KPVWKVKXG� CRRTQCEJ� VQ� QRVKQPU� VQ� IGV� C� HGGN� HQT� VJG� OGEJCPKUOU�� 6JG� ITGCVGUV� DCTTKGT
UGGOU� VQ� DG� VJG� HCEV� VJCV� KPETGCUKPI� WPEGTVCKPV[� OCMGU� C� RTQLGEV� OQTG� CVVTCEVKXG��

(WTVJGTOQTG�� DGECWUG�QH� VJG� PGGF� HQT� IQQF� GUVKOCVGU� QH� UVCPFCTF� FGXKCVKQPU�� RTCEVKECN
CRRNKECVKQP�ECP�DG�JKPFGTGF�D[�VJG� NCEM�QH�MPQYNGFIG�CDQWV�VJG� HWVWTG��9JCVGXGT� VJG
TGCUQPU��JQYGXGT��KV�KU�PQV�UVCPFCTF�RTCEVKEG�VQ�WUG�TGCN�QRVKQPU�KP�GXCNWCVKPI�KPXGUVOGPV
RTQRQUCNU�� NGV�CNQPG�KP�VJG�OQPKVQTKPI�QH�QPIQKPI�QRGTCVKQPU��1PG�QH� VJG�NCVGUV� UWTXG[U
QP�OCPCIGOGPV�CEEQWPVKPI�RTCEVKEGU�VQ�CRRGCT�KP�VJG�NKVGTCVWTG�KU�D[�9KLGYCTFGPC�CPF
&G�<Q[UC�
�������6JG[�EQPFWEVGF�VJGKT�UWTXG[�KP�������CPF�PQ�OGPVKQP�KU�OCFG�QH�TGCN
QRVKQPU� HQT� WUG� KP� KPXGUVOGPV� CRRTCKUCN� D[� VJG�#WUVTCNKCP� CPF� ,CRCPGUG� HKTOU� KP� VJGKT
UCORNG��'CTNKGT�UWTXG[U�CNUQ�FQ�PQV�TGRQTV�QP�VJG�WUG�QH�TGCN�QRVKQPU��

+P� UWOOCT[�� CNVJQWIJ� HKPCPEKCN� OCPCIGOGPV� RTQDCDN[� KU� VJG� DTGGFKPI� ITQWPF� HQT� VJG
QRGTCVKPI�NGXGTCIG�EQPEGRV��YG�ECP�VCMG�KV�CU�QPN[�QPG�QH�VJG�HKGNFU�QH�KPVGTGUV�CPF�PQV�CU
QWT�DCUKU��6JKU�KU�DGECWUG�VJG�PCVWTG�QH�VJG�FGEKUKQPU�VCMGP�KU�OQTG�UVCVKE�VJCP�F[PCOKE�
#�ECRKVCN�DWFIGVKPI�FGEKUKQP�KU�OCFG�CV�C�URGEKHKE�RQKPV�KP�VKOG��6JG�GHHGEVU�QH�VJG�EQUV
UVTWEVWTG� UJQY� QXGT� VKOG�� 9JCV� YG� ECP� VCMG� HTQO� VJG� HKGNF� KU� VJG� KUUWGU� VJCV� CTG
EQPUKFGTGF�KP�C�ECRKVCN�DWFIGVKPI�FGEKUKQP�

������ PDQDJHPHQW�DFFRXQWLQJ

+V�JCU�DGGP�PQVGF�CNTGCF[�VJCV�VJG�EQUV�UVTWEVWTG�KU�C�OCPCIGOGPV�CEEQWPVKPI�EQPEGRV�
/CPCIGOGPV� CEEQWPVKPI� KU� FGHKPGF� D[� #VMKPUQP� GV� CN�� 
������ R�� ����� CU� RTQFWEKPI
HKPCPEKCN�CPF�QRGTCVKPI�KPHQTOCVKQP�HQT�QTICPK\CVKQPCN�GORNQ[GGU�CPF�OCPCIGTU� �9G�CTG
URGEKHKECNN[�KPVGTGUVGF�KP�VJG�SWGUVKQP�QH�YJKEJ�EQUVU�CTG�HKZGF��CPF�YJKEJ�ECP�XCT[��6JG
ENCUUKHKECVKQP�QH�EQUVU�KPVQ�HKZGF�CPF�XCTKCDNG�KU�CP�KORQTVCPV�VQRKE��CNVJQWIJ�VJG�CEVWCN
RTQEGUU� QH� ENCUUKHKECVKQP� FQGU� PQV� IGV� VJCV�OWEJ� CVVGPVKQP�� +V� KU� FKHHKEWNV� VQ� LWFIG� VJG
KORQTVCPEG� QH� VJKU� HKGNF� YKVJ� TGURGEV� VQ� VJG� EQUV� UVTWEVWTG� QVJGT� VJCP� RTQXKFKPI� VJG
OGCUWTGOGPV�QH�KV��#U�OGPVKQPGF�KP�UGEVKQP�����
RCIG������VJG�EQUV�UVTWEVWTG�KP�VGTOU�QH
VJG� QRGTCVKPI� NGXGTCIG� KU� TCTGN[� FKUEWUUGF� KP�OCPCIGOGPV� CEEQWPVKPI� VGZVDQQMU�� 6JKU
ECP� DG� GZRNCKPGF� KH� YG� EQPUKFGT� VJCV� KP� IGPGTCN�� OCPCIGOGPV� CEEQWPVKPI� FGCNU� YKVJ
GZKUVKPI� UKVWCVKQPU��YG�JCXG�C�EQPUVGNNCVKQP�QH�EQUVU�� EQPUKUVKPI�QH�OCEJKPGU�� DWKNFKPIU�
QXGTJGCF�� GORNQ[GGU�� TCY� OCVGTKCNU�� GVE��� VJCV� YG� YCPV� VQ� CNNQECVG� VQ� EQUV� QDLGEVU�
/CPCIGOGPV� CEEQWPVKPI� VTKGU� VQ� FGVGTOKPG� YJCV� VJG� DGUV� FGEKUKQP� KU� IKXGP� VJKU� EQUV
EQPUVGNNCVKQP��9G� FQ� UGG� VJCV�OQTG� CPF�OQTG� CVVGPVKQP� KU� RCKF� VQ�YJCV� VJG� CNNQECVGF
EQUVU� VGNN� CDQWV� VJG� GHHKEKGPE[� CPF� GHHGEVKXGPGUU� QH� VJG� QRGTCVKQPU�� GURGEKCNN[� KP� VJG
CEVKXKV[�DCUGF�EQUVKPI�CRRTQCEJ�VQ�EQUV�CNNQECVKQP�
+P� CNN�� OCPCIGOGPV� CEEQWPVKPI� KPHQTOCVKQP� KU� VJG� KPRWV� HQT� FGVGTOKPKPI� VJG� EQUV
UVTWEVWTG�� +V� RTQXKFGU� VJG� NKPM� DGVYGGP� VJG� QRGTCVKQPU� C� HKTO� RGTHQTOU� CPF� VJG� EQUV

�������������������������������������������������
��#OTCO�CPF�-WNCVKNCMC�
������R��XKK��DGIKP� VJGKT�XGT[� TGCFCDNG�DQQM�D[�PQVKPI� VJCV� =O?CP[�OCPCIGTU
DGNKGXG� VJCV�WPEGTVCKPV[� KU�C�RTQDNGO�CPF�UJQWNF�DG�CXQKFGF ��1H�EQWTUG�� VJG[�IQ�QP�D[�ENCKOKPI� VJCV� KH
[QWT�HKTO�KU�RTQRGTN[�RQUKVKQPGF����WPEGTVCKPV[�YKNN�ETGCVG�XCNWG�CPF�VCMG�[QW�VQ�OCTMGV�NGCFGTUJKR �
��DWV�UGG�2KMG�
������HQT�C�ETKVKSWG�QH�OCPCIGOGPV�RTCEVKEGU�UWTXG[U�



��

UVTWEVWTG�VJCV�VJQUG�QRGTCVKQPU�DTKPI�CDQWV��*QYGXGT��YG�PGGF�VQ�NQQM�HWTVJGT�VJCP�QPN[
VJGUG�PWODGTU��(QT�C�PWODGT�QH�[GCTU��VJG�KORQTVCPEG�QH�NQQMKPI�DG[QPF�VJG�CEEQWPVKPI
PWODGTU�JCU�DGGP�UVTGUUGF�KP�VJG�OCPCIGOGPV�CEEQWPVKPI�NKVGTCVWTG��1PG�QH�VJG�RTKOG
GZCORNGU�KP�VJKU�TGURGEV�KU�D[�5JCPM�CPF�)QXKPFCTCLCP�
�������6JG[�VCNM�CDQWV�UVTCVGIKE
EQUV� OCPCIGOGPV�� CPF� GORJCUK\G� VJG� PGGF� VQ� KPEQTRQTCVG� OCPCIGOGPV� CEEQWPVKPI
FGEKUKQPU� KPVQ� C� DTQCFGT� EQPVGZV� YJKEJ� VJG[� 
WPHQTVWPCVGN[�� ECNN� UVTCVGIKE�� =C?
UQRJKUVKECVGF�WPFGTUVCPFKPI�QH�C�HKTO U�EQUV�UVTWEVWTG�ECP�IQ�C�NQPI�YC[�KP�VJG�UGCTEJ�HQT
UWUVCKPCDNG� EQORGVKVKXG� CFXCPVCIG � 
R�� ���� 5Q� VJG� HKGNF� QH� OCPCIGOGPV� CEEQWPVKPI
RTQOKUGU�VQ�FGNKXGT�UQOG�KPVGTGUVKPI�KPUKIJVU�YKVJ�TGURGEV�VQ�VJG�EQUV�UVTWEVWTG�

������ VWUDWHJLF�PDQDJHPHQW

9J[�CTG�HKZGF�EQUVU�CPF�HKZGF�EJCTIGU�UQ�KORQTVCPV�VQ�HKTO�RGTHQTOCPEG!�#HVGT�CNN��HTQO
C�UVTCVGIKE�RQKPV�QH�XKGY��CNN�EQUVU�CTG�XCTKCDNG��(QT�CP�GZCORNG��YG�NQQM�CICKP�CV�5JCPM
CPF�)QXKPFCTCLCP�
������R����� ������CTIWCDN[�UQOG�QH�VJG�OQTG�KPHNWGPVKCN�YTKVGTU� KP
VJG�HKGNF�QH�OCPCIGOGPV�CEEQWPVKPI��6JG[�GZRNKEKVN[�UVCVG�VJCV� OCP[�PQY�DGNKGXG�VJCV
XCTKCDNG�EQUV�KU�GUUGPVKCNN[�WUGNGUU�CU�C�UVTCVGIKE�EQPEGRV�����+V�KU�HCT�OQTG�WUGHWN�VQFC[�VQ
EQPUKFGT� CNN� EQUVU� CU� XCTKCDNG� KP� C� UVTCVGIKE� UGPUG�	� #NVJQWIJ� VJG[� GORJCUK\G� VJCV� VJKU
QDUGTXCVKQP� KU� OCFG� HTQO� C� UVTCVGIKE� RQKPV� QH� XKGY�� KV� KU� JCTF� VQ� TGEQPEKNG� YKVJ� VJG
CVVGPVKQP�RCKF�VQ�HNGZKDKNKV[�CV�VJG�RTGUGPV�� HNGZKDKNKV[� KP�QRGTCVKQPU�CPF�RTQFWEVKQP��DWV
OQUV�EGTVCKPN[�CNUQ�KP�EQUVU��1PEG��KPVGITCVKQP�CPF�FKXGTUKHKECVKQP�YGTG�VJG�MG[�YQTFU�KP
UVTCVGI[�� PQYCFC[U� QWVUQWTEKPI�� EQTG� CEVKXKVKGU� CPF� UJQTV�VGTO� NCDQT� EQPVTCEVU� CTG� VJG
DW\\� YQTFU�� /QUV� OQFGTP� EQPEGRVU� KPFKECVG� C� VTGPF� VQYCTFU� UJQTV�VGTO� XCTKCDKNKV[�
VJTQWIJ�QWVUQWTEKPI�QH�RCTVU�QH� VJG�RTQFWEVKQP�RTQEGUU�PQ� KPXGUVOGPV� KP� TGUGCTEJ�CPF
FGXGNQROGPV�PQT� KP�RTQFWEVKQP� HCEKNKVKGU� KU� PGGFGF�� CPF� VJG� WUG� QH� VGORQTCT[� YQTMGTU
TGCNN[�OCMGU�NCDQT�EQUVU�XCTKCDNG�
#NUQ��TGCN�QRVKQPU�VJGQT[�KU�DGEQOKPI�KPETGCUKPIN[�RQRWNCT�CU�C�YC[�VQ�VTCPUNCVG�HNGZKDKNKV[
CPF�UVTCVGI[�KPVQ�HKPCPEKCN�HKIWTGU��$WV�VJG�GUUGPEG�QH�TGCN�QRVKQPU�KU�VJG�VKOKPI�QH�HKZGF
KPXGUVOGPVU��YJGP� KU� KV�QRVKOCN� VQ�FGFKECVG� C� NCTIG� COQWPV�QH� HWPFU� VQ� C� RTQLGEV�� CPF
YJGP�KU�KV�DGVVGT�VQ�YCKV!�+H�XCTKCDKNKV[� KU�QH�PQ�EQPEGTP�KP�UVTCVGIKE�OCPCIGOGPV��VJGUG
CFXCPEGF� HKPCPEKCN�OGVJQFU�CTG�GUUGPVKCNN[�WUGNGUU� KP�C� UVTCVGIKE� UGPUG�� UQOGVJKPI� VJCV
FKTGEVN[�EQPVTCFKEVU�VJG�EWTTGPV�UVTGCO�QH�CTVKENGU�CPF�DQQMU�QP�VJG�UWDLGEV�
6JWU�� KV� UGGOU� UCHG� VQ� UC[� VJCV� VJG� FGOKUG� QH� HKZGF� EQUVU� CU� CP� KUUWG� KP� UVTCVGIKE
OCPCIGOGPV�KU�PQV�TGHNGEVGF�KP�VJG�VTGPFU�QH�VQFC[��6JKU�KU�HQTVWPCVG��UKPEG�VJG�HKGNF�QH
UVTCVGIKE�OCPCIGOGPV�JCU�C�NQV�VQ�QHHGT�HQT�QWT�TGUGCTEJ��#OQPI�QVJGT�VJKPIU��KV�JCU�C�NQV
QH�FKHHGTGPV�XKGYU�QH�KVUGNH�VQ�QHHGT��/KPV\DGTI�CPF�.CORGN�
������TGEGPVN[�KFGPVKHKGF�VGP
OCLQT�UEJQQNU� KP�UVTCVGI[�HQTOCVKQP��9G�YKNN�PQV�VT[�VQ�HKPF�VJG�TKIJV�QPG��QT� VJG�OQUV
CRRTQRTKCVG��9JCV� YG� PGGF� VQ� NGCTP� HTQO� UVTCVGIKE� OCPCIGOGPV� KU� VJG� NKPM� YKVJ� VJG
QWVGT�YQTNF��C�HKTO�ECPPQV�DG�UWEEGUUHWN�QPN[�QP�VJG�DCUKU�QH�KVU�GHHKEKGPE[��QT�VJG�SWCNKV[
QH�KVU�RTQFWEVU��KV�CNUQ�JCU�VQ�CPUYGT�VJG�PGGFU�QH�KVU�EWUVQOGTU��6JG�RQUKVKQP�QH�VJG�HKTO
YKVJ�TGURGEV�VQ�KVU�EWUVQOGTU��DWV�CNUQ�YKVJ�TGURGEV�VQ�KVU�EQORGVKVQTU��VTCPUNCVGU�KPVQ�VJG
KORQTVCPV�S�XCTKCDNG�KP�VJG�FQN�GSWCVKQPU�



��

������ SURGXFWLRQ�DQG�RSHUDWLRQV�PDQDJHPHQW

9KVJKP� VJG� HKPCPEKCN � HKGNFU�� YG� JCXG� HKPCPEKCN� OCPCIGOGPV�� YJKEJ� KU� CKOGF� CV
EQPHKIWTKPI� VJG� QRGTCVKQPU� QH� VJG� HKTO�� CPF� VJWU� VJG� EQUV� UVTWEVWTG�� CPF�OCPCIGOGPV
CEEQWPVKPI��CKOGF�CV�EQPVTQNNKPI�VJG�QRGTCVKQPU��+H�YG�VCMG�UVTCVGIKE�OCPCIGOGPV�CU�VJG
PQP�HKPCPEKCN � KPRWV� VQ� EQPHKIWTKPI� VJG� QRGTCVKQPU�� RTQFWEVKQP� CPF� QRGTCVKQPU
OCPCIGOGPV�KU�VJG� PQP�HKPCPEKCN �KPRWV�VQ�EQPVTQN����+P�VJG�GPF��KV�KU�KP�VJG�QRGTCVKQPCN
CEVKXKVKGU� VJCV� VJG� XCTKCDKNKV[� QH� EQUVU� KU� FGVGTOKPGF�� 6JG� HKGNF� QH� RTQFWEVKQP� CPF
QRGTCVKQPU�OCPCIGOGPV� EQWNF� RQUUKDN[� RTQXKFG� KPUKIJVU�� GURGEKCNN[� YKVJ� TGURGEV� VQ� VJG
UJQTV� VGTO� XCTKCDKNKV[� QH� EQUVU� CPF� EJCPIGU� VJGTGKP�� (WTVJGTOQTG�� CP[� KUUWGU� TGICTFKPI
VGEJPQNQI[�EJQKEG�QP�VJG�QPG�JCPF��CPF�HNGZKDKNKV[�QP�VJG�QVJGT�JCPF��CTG�TGNCVGF�VQ�VJG
RJ[UKECN� EQPUVGNNCVKQP� QH� VJG� HKTO� CPF� KVU� RTQFWEVKQP� RTQEGUUGU�� #NUQ�� CP� KUUWG� NKMG
QWVUQWTEKPI�KU�FKTGEVN[�NKPMGF�VQ�VJG�QTICPK\CVKQP�QH�VJG�RTQFWEVKQP��+V�YQWNF�UGGO�VJCV
RTQFWEVKQP�CPF�QRGTCVKQPU�OCPCIGOGPV�KU�KORQTVCPV�KP�JGNRKPI�WU�TGCNK\G�JQY�VJG�CEVWCN
QRGTCVKQPU�QH�VJG�HKTO�ECP�DG�TGRTGUGPVGF�CU�C�EQUV�UVTWEVWTG�

������ RWKHU�ILHOGV

6JG�TGUGCTEJ�HKGNFU�FKUEWUUGF�CTG�CNN�OQTG�QT�NGUU�RCTV�QH�DWUKPGUU�CFOKPKUVTCVKQP��6JGTG
CTG�OQTG�HKGNFU�YKVJKP�DWUKPGUU�CFOKPKUVTCVKQP�VJCV�ECP�DG�NKPMGF�VQ�VJG�EQUV�UVTWEVWTG�
$GECWUG�QH� VJG� KORQTVCPV� RNCEG� VJCV� GCTPKPIU� XCTKCDKNKV[� JCU�� YG� ECP� NQQM� CV� HKPCPEKCN
CEEQWPVKPI��9G�JCXG�UVTGUUGF�VJCV�YG�CTG�KPVGTGUVGF�KP�VJG�QRGTCVKQPU�QH�C�HKTO��YJKEJ�KU
YJ[�YG�WUGF�CP�QRGTCVKQPCN� KPEQOG�OGCUWTG�KP�QWT�GORKTKECN�CPCN[UGU��#U�UWEJ�� KUUWGU
NKMG�GCTPKPIU�OCPCIGOGPV�CPF�YKPFQY�FTGUUKPI�
VJG�HKPG�CTV�QH�HKPCPEKCN�CEEQWPVKPI��CTG
PQV�CFFTGUUGF��$CUKE�HKPCPEKCN�CEEQWPVKPI�FQGU�EQOG�KPVQ�RNC[� �OCKPN[�KP�VJG�UJCRG�QH
FGRTGEKCVKQP� �DGECWUG�YG�YQTM�YKVJ�EQUVU�� CPF�PQV�ECUJ� HNQYU��*QYGXGT�� KV� KU� PQV� CP
CTGC�QP�YJKEJ�YG�YKNN�HQEWU�QWT�CVVGPVKQP��1VJGT�RQUUKDNG�FKUEKRNKPGU�QH�KPVGTGUV�EQWNF�DG
QTICPK\CVKQP� UEKGPEG� CPF�OCTMGVKPI��6JG� RJ[UKECN� UVTWEVWTKPI� QH� RTQFWEVKQP� RTQEGUUGU�
CPF�CNUQ�QH�UGTXKEG�RTQEGUUGU��ECP�JCXG�CP�KORCEV�QP�VJG�HKTO U�QTICPK\CVKQP��/CTMGVKPI
EQWNF�DG�QH�KPVGTGUV�DGECWUG�YG�NQQM�CV�R�CPF�S��CPF�VJWU�CV�RTKEKPI�FGEKUKQPU�CPF�WPKV
UCNGU�� 6JGUG� HKGNFU� ECP� [KGNF� XCNWCDNG� KPUKIJVU� YKVJ� TGURGEV� VQ� VJG� TQNG� QH� VJG� EQUV
UVTWEVWTG� CPF� OC[DG� GXGP� OQTG� QP� JQY� VQ� FQ� CP[VJKPI� YKVJ� 
QT� CDQWV�� VJG� EQUV
UVTWEVWTG�

������ VR�ZKHUH�GR�ZH�SRVLWLRQ�WKH�UHVHDUFK"

9G�JCXG�KFGPVKHKGF�XCTKQWU�RCTVU�YKVJKP�DWUKPGUU�CFOKPKUVTCVKQP�VJCV�ECP�DG�QH� KPVGTGUV
KP�FKUEWUUKPI�VJG�EQUV�UVTWEVWTG��6JG�HKGNF�QH� HKPCPEKCN�GEQPQOKEU�FQGU�PQV� HKV�XGT[�YGNN
KPVQ�DWUKPGUU�CFOKPKUVTCVKQP��CPF�
RGTJCRU�PQV�UWTRTKUKPIN[�� KV�JCU�UJQYP�VQ�DG�PQV�VJG
CRRTQRTKCVG�CRRTQCEJ�KP�EJCRVGT����9G�ECP�VJKPM�QH�VJG�OCKP�HKGNFU�QH�KPVGTGUV�VJCV�YG
KFGPVKHKGF�CU�HQNNQYU�
UGG�HKIWTG�������6JG�QXGTCNN�UVTCVGI[�QH�VJG�HKTO�UJQWNF�IQXGTP�VJG
UVTWEVWTKPI� QH� VJG� QRGTCVKQPU��#V� VJKU� RQKPV�� VJG� EQUV� UVTWEVWTG� KU� XCTKCDNG� KP� VJCV� VJG
EJQKEGU� VJCV� FGVGTOKPG� KV� CTG� QRGP��9JGP� VJG� UVTCVGI[� KU� FGEKFGF�� ECRKVCN� DWFIGVKPI
FGEKUKQPU�VJCV�VCMG�KPVQ�CEEQWPV�VJG�UVTCVGI[�YKNN�HKZ�VJG�EQUV�UVTWEVWTG��6JG�QRGTCVKQPU

�������������������������������������������������
���DWV�QH�EQWTUG��KP�VJG�GPF�CNN�DWUKPGUU�FGEKUKQPU�UJQWNF�DG�DCUGF�QP�VJGKT�HKPCPEKCN�TGUWNVU�
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CTG� VJGP�ECTTKGF�QWV�YKVJ� VJG� EQUV� UVTWEVWTG��6Q� GORJCUK\G� VJG� HCEV� VJCV�OCPCIGOGPV
CEEQWPVKPI� KPHQTOCVKQP�� CPF� VJWU� EQUVU�� KU� C� RKEVWTG� QH� YJCV� KU� TGCNN[� IQKPI� QP�
OCPCIGOGPV�CEEQWPVKPI�KU�RNCEGF�CNQPIUKFG�VJG�QVJGT�HKGNFU�

UVTCVGI[UVTCVGI[

HKPCPEKCN

OCPCIGOGPV

QRGTCVKQPU

OCPCIGOGPV

OCPCIGOGPV

CEEQWPVKPI

TGUGCTEJ�HKGNFU EQUV�UVTWEVWTG

XCTKCDNG

HKZKPI

HKZGF

HKIWTG�����TGNCVKPI�VJG�TGNGXCPV�TGUGCTEJ�HKGNFU�KP�DWUKPGUU�CFOKPKUVTCVKQP�YKVJ�GCEJ�QVJGT�VJTQWIJ�VJG�EQUV
UVTWEVWTG��KP�VJG�HKGNF�QH�UVTCVGI[��FGEKUKQPU�CTG�OCFG�VJCV�IQXGTP�VJG�EJQKEG�QH�VJG�EQUV�UVTWEVWTG��+V�ECP�DG
EQPUKFGTGF�
C��XCTKCDNG��+P�VJG�HKGNF�QH�HKPCPEKCN�OCPCIGOGPV��VJG�ECRKVCN�DWFIGVKPI�EJQKEGU�CTG�OCFG�VJCV
UGV�VJG�EQUV�UVTWEVWTG��+P�VJG�HKGNFU�QH�QRGTCVKQPU�OCPCIGOGPV�CPF�OCPCIGOGPV�CEEQWPVKPI��VJG�EQUV
UVTWEVWTG�KU�IKXGP��CPF�CVVGPVKQP�UJKHVU�VQYCTFU�QRVKOCN�WUG�QH�VJG�EQUV�UVTWEVWTG�

���� HDUQLQJV�YDULDELOLW\��RU�WKH�LPSRUWDQFH�RI�WKH�FRVW�VWUXFWXUH

+P� VJG� KPVTQFWEVQT[� EJCRVGT�� YG� UVCTVGF� D[� PQVKPI� VJCV� VJG� XCTKCDKNKV[� QH� GCTPKPIU� KU
KORQTVCPV� KP� OCPCIKPI� C� HKTO�� +P� FKUEWUUKPI� FQN�� YG� FKF� PQV� PGGF� VJKU� QDUGTXCVKQP
DGECWUG�KV�RTQXGF�RQUUKDNG�VQ�TGNCVG�KV�FKTGEVN[�VQ�VJG�U[UVGOCVKE�TKUM�QH�C�HKTO�CU�OGCUWTGF
YKVJ�β��*QYGXGT��YG�JCXG�NGHV�VJG�UCHG�VJGQTGVKECN�GPXKTQPOGPV�QH�HKPCPEKCN�GEQPQOKEU�
9G�PQY�NQQM�CV�VJG�EQUV�UVTWEVWTG��PQVKPI�VJCV�KV�KPHNWGPEGU�VJG�GCTPKPIU�XCTKCDKNKV[�QH�C
HKTO�� +PVGTGUV� KP� VJG� EQUV� UVTWEVWTG� KU� LWUVKHKGF� KH� GCTPKPIU� XCTKCDKNKV[� VTWN[� KU� KORQTVCPV�
6JGTGHQTG��YG�YKNN�FKUEWUU�GCTPKPIU�XCTKCDKNKV[�HTQO�UGXGTCN�XKGYRQKPVU�

������ HDUQLQJV�YDULDELOLW\�DQG�ILQDQFLDO�WKHRU\

+P�GEQPQOKEU��VJG�TKUM�QH�C�XCTKCDNG�KU�OGCUWTGF�VJTQWIJ�KVU�XCTKCPEG�QT�FGXKCVKQP��6JGTG
KU�PQ�TKIQTQWU�VJGQTGVKECN�GZRNCPCVKQP�CU�VQ�YJ[�TKUM�UJQWNF�DG�GSWCVGF�YKVJ�XCTKCDKNKV[�
+V�KU�UCHG�VQ�UC[�VJCV�XCTKCDKNKV[�KU�FGHKPGF�CU�TKUM��TCVJGT�VJCP�VJG�QVJGT�YC[�CTQWPF��6JG
EQPPGEVKQP�DGVYGGP�XCTKCDKNKV[�CPF�TKUM�KU�SWGUVKQPCDNG��CPF�RQUUKDN[�PQV�CU�FKTGEV�CU� KU
UQOGVKOGU� KORNKGF���� &GURKVG� VJG� XGT[� KPVGTGUVKPI� VJGQTGVKECN� EQPUKFGTCVKQPU� TGICTFKPI

�������������������������������������������������
��� UGG� VJG� EWTTGPV� FGDCVG� UWTTQWPFKPI� VJG� %#2/�� GURGEKCNN[� (COC� CPF� (TGPEJ� 
������ ������� CPF� CNUQ
*CWIGP�CPF�$CMGT�
������YJQ�HKPF�C�PGICVKXG�TGNCVKQPUJKR�DGVYGGP�TKUM�CPF�TGVWTP� �VJKU�KP�VJG�,QWTPCN�QH
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VJG�EQTTGEV�OGCUWTGOGPV�QH�TKUM��YG�YKNN�PQV�IQ�KPVQ�VJGO��UKORN[�DGECWUG�DQVJ�VJGQTKUVU
CPF�RTCEVKVKQPGTU�KP�VJG�HKGNF�QH�HKPCPEG�CEEGRV�FGXKCVKQP�CU�C�OGCUWTG�QH�TKUM�
*CXKPI� UCKF� VJCV�� KV� KU� UQOGYJCV� UWTRTKUKPI� VQ� NGCTP� VJCV� KP� VJG� VJGQT[� QH� HKPCPEKCN
GEQPQOKEU��QT�VQ�DG�OQTG�RTGEKUG�VJG�ECRKVCN�CUUGV�RTKEKPI�OQFGN��GCTPKPIU�XCTKCDKNKV[� KU
PQV�KORQTVCPV����1PN[�VJG�EQXCTKCDKNKV[�QH�VJG�TGVWTP�KP�OCTMGV�XCNWGU�KU�C�EQTTGEV�OGCUWTG
QH� VJG� TKUM� CUUQEKCVGF� YKVJ� C� UJCTG���� 6JG� XCTKCDKNKV[� QH� VJKU� TGVWTP� CU� UWEJ� KU� PQV� C
OGCUWTG�QH�TKUM��6Q�DG�UWTG��U[UVGOCVKE�TKUM�FQGU�KPENWFG�GCTPKPIU�XCTKCDKNKV[��DWV�QPN[�C
RCTV� QH� KV�� VJCV� RCTV� VJCV� U[UVGOCVKECNN[� EQXCTKGU� YKVJ� VJG�OCTMGV� TGVWTP�� 5JCRKTQ� CPF
6KVOCP�
������R����� �����HQTOWNCVG�VJKU�CU�HQNNQYU�

+PFGGF��VJG�VJGQT[�QH�TKUM�KP�OQFGTP�HKPCPEG��CU�GODQFKGF�D[�VJG�ECRKVCN�CUUGV�RTKEKPI�OQFGN


%#2/��CPF�VJG�OQTG�TGEGPV�CTDKVTCIG�RTKEKPI�VJGQT[�
#26���UGGOU�VQ�TGICTF�CU�KTTGNGXCPV��KH

PQV�CEVWCNN[�YCUVGHWN�� C� TCPIG�QH�EQTRQTCVG�JGFIKPI� CEVKXKVKGU�FGUKIPGF� VQ� TGFWEG� VJG� VQVCN

TKUM��QT�XCTKCDKNKV[��QH� VJG�HKTO U�ECUJ�HNQYU��$QVJ�VJG�%#2/�CPF�VJG�#26�FGOQPUVTCVG�VJCV�

WPFGT�TGCUQPCDNG�EKTEWOUVCPEGU��FKXGTUKHKCDNG�TKUMU�CTG�PQV� RTKEGF �D[�UQRJKUVKECVGF�KPXGUVQTU

CPF��JGPEG��FQ�PQV�CHHGEV�VJG�UVQEM�OCTMGV U�TGSWKTGF�TCVGU�QH�TGVWTP��5[UVGOCVKE�QT� OCTMGV

TKUMU�
VJQUG�YJKEJ�ECPPQV�DG�FKXGTUKHKGF�CYC[�D[�KPXGUVQTU��CTG�RTKEGF��DWV�DGECWUG�VJG�RTKEG

QH�TKUM�KU�VJG�UCOG�HQT�CNN�OCTMGV�RCTVKEKRCPVU��VJGTG�KU�PQ�ICKP�VQ�UJCTGJQNFGTU�HTQO� NC[KPI

VJGO�QHH �VQ�HKPCPEKCN�OCTMGVU�

(WTVJGTOQTG��GCTPKPIU�CTG�PGEGUUCTKN[�OGCUWTGF�KP�DQQM�XCNWGU��9JKNG�DQQM�GCTPKPIU�CTG
CP�KPHNWGPEG�QP�VJG�UJCTG�RTKEG��KV�KU�PQV�C�QPG�QP�QPG�TGNCVKQPUJKR��'XKFGPEG�ECP�TGCFKN[
DG� HQWPF� KP� VQFC[ U� PGYURCRGTU�� 9JKNG� VJG� DQQM� GCTPKPIU� QH� &WVEJ� NKUVGF� HKTOU� HGNN
FWTKPI�������UJCTG�RTKEGU�TQUG�D[�CP�CXGTCIG�����
(KPCPEKGGNG�&CIDNCF�����,WPG�������
1XGT� C� NQPIGT� RGTKQF� QH� VKOG�� ,CEQDUQP� 
������ UJQYU� VJCV� VJGTG� KU� C� UKIPKHKECPV
EQTTGNCVKQP� DGVYGGP� TGVWTP� QP� KPXGUVOGPV� KP� DQQM� XCNWGU� CPF� VJG� OCTMGV� TCVG� QH
TGVWTP���� #NN� VJKU� OGCPU� VJCV� HTQO� C� VJGQTGVKECN� RQKPV� QH� XKGY�� VJGTG� KU� C� NCTIG� ICR
DGVYGGP�XCTKCDKNKV[�QH�DQQM�GCTPKPIU�CPF�HKTO�TKUM�OGCUWTGF�KP�OCTMGV�XCNWGU�
/WEJ�ECP�DG� UCKF� CDQWV� VJG� EQTTGEVPGUU� QH� VJG�%#2/� CPF� VJG�#26��#NVJQWIJ� VJG[� IQ
NCTIGN[� WPFKURWVGF� QP� VJGQTGVKECN� ITQWPFU�� VJG� #26� JCU� PGXGT� TGCNN[� DGGP� YKFGN[
CEEGRVGF��CPF�VJG�%#2/� KU�WPFGT� KPETGCUKPI� HKTG�DGECWUG�QH� KVU�FKUOCN�GORKTKECN� TGEQTF

EH��(COC�CPF�(TGPEJ��������������������� +V� KU�PQV�PGEGUUCT[��JQYGXGT�� VQ�FKUEWUU� VJG
XCNKFKV[� QH� VJGUG� OQFGNU� KP� QTFGT� VQ� LWUVKH[� FKTGEVKPI� CVVGPVKQP� VQYCTFU� GCTPKPIU
XCTKCDKNKV[�� UKPEG� KV� ECP� DG� CTIWGF� VJCV� GXGP� YKVJKP� VJG� %#2/� KV� FQGU� RC[� VQ� TGFWEG
GCTPKPIU�XCTKCDKNKV[�
5JCRKTQ�CPF�6KVOCP�
������CTIWG�VJCV�VJG�KPHNWGPEG�QH�GCTPKPIU�XCTKCDKNKV[�QP�HKTO�XCNWG
FQGU�PQV� TGUWNV� HTQO�JKIJGT� TKUM�� DWV� HTQO�C�FGETGCUG� KP� GZRGEVGF� ECUJ� HNQYU��8QNCVKNG
HKTOU�CTG�OQTG� NKMGN[� VQ�IGV� KPVQ� HKPCPEKCN�FKUVTGUU��6JKU� VJTGCV�QH� HKPCPEKCN�FKUVTGUU�ECP
CHHGEV�VJG�DGJCXKQT�QH�OCPCIGTU�� KPXGUVQTU��CPF�EWUVQOGTU��(QT�GZCORNG��EWUVQOGTU�YKNN

������������������������������������������������������������������������������������������������������������������������������������������������
(KPCPEKCN�'EQPQOKEU��#NUQ��UGG�/E)QWP�
������HQT�CP�KPVGTGUVKPI�VJQWIJ�UQOGYJCV�DKCUGF�JKUVQT[�QH�TKUM
OGCUWTGOGPV�
���5OKVJ�CPF�5VWN\� 
������ GZRNCKP� VJG� KTTGNGXCPEG�QH� GCTPKPIU�XCTKCDKNKV[� VJTQWIJ�/QFKINKCPK� CPF�/KNNGT

������� 6JG� TGCUQPKPI� KU� VJCV� YJGP� VJG� HKPCPEKPI� RQNKE[� KU� KTTGNGXGCPV�� HKPCPEKCN� KPUVTWOGPVU� ECPPQV
KPHNWGPEG�VJG�XCNWG�QH�VJG�HKTO��6JKU�UGGOU�SWGUVKQPCDNG��DGECWUG�JGFIKPI�RTCEVKEGU�FQ�CHHGEV�VJG�TGCN�ECUJ
HNQYU�RTQFWEGF�D[�VJG�CUUGVU�
���UGG�8CP�6TKGUV�CPF�$CTVGNU�
������HQT�VJG�TGNCVKQPUJKR�DGVYGGP�GCTPKPIU�XCTKCDKNKV[��QRGTCVKPI�NGXGTCIG�
CPF�U[UVGOCVKE�TKUM�
���DWV�UGG�5CNQOQP�
������HQT�CP�QRRQUKVG�XKGY�
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PQV� DW[� FWTCDNG� IQQFU� VJCV� PGGF� UGTXKEKPI� HTQO� C� EQORCP[� QXGT� YJKEJ� VJG� VJTGCV� QH
DCPMTWRVE[� NQQOU�� 6JG� OCPCIGOGPV� QH� C� HKTO� KP� VTQWDNG� OC[� DG� VGORVGF� VQ� NQYGT
SWCNKV[�KP�QTFGT�VQ�UCXG�ECUJ��VJKU�YKNN�JCXG�C�PGICVKXG�GHHGEV�QP�NQPI�VGTO�GZRGEVGF�ECUJ
HNQYU��#NN�VJKU�OGCPU�VJCV�JKIJ�VQVCN�TKUM�ECP�NQYGT�VJG�XCNWG�QH�VJG�HKTO��6JGTGHQTG��TKUM
OCPCIGOGPV�PGGF�PQV�DG�KTTGNGXCPV�QT�YCUVGHWN�
'XGP� HQT� JGCNVJ[� HKTOU� VJCV� CTG� KP� PQ� FCPIGT� QH� IGVVKPI� KPVQ� C� UKVWCVKQP� QH� HKPCPEKCN
FKUVTGUU�� KV� ECP� DG� WUGHWN� VQ� TGFWEG� VJG� XCTKCDKNKV[� QH� GCTPKPIU�� (TQQV�� 5EJCTHUVGKP�� CPF
5VGKP�
������UVCVG�VJCV�ECRKVCN�OCTMGV�KORGTHGEVKQPU�ECP�OCMG�GZVGTPCNN[�QDVCKPGF�HWPFU
OQTG�GZRGPUKXG�VJCP�HWPFU�VJCV�CTG�IGPGTCVGF�KPVGTPCNN[��+H�VJKU�KU�VJG�ECUG��VJGP�KV�ECP
KPHNWGPEG�VJG�KPXGUVOGPV�RNCPU�QH�VJG�HKTO�CU�YGNN�CU�VJG�HKPCPEKPI�RNCPU��6JKU�KU�DGECWUG
C�UJQTVHCNN�KP�ECUJ��TGUWNVKPI�HTQO�VJG�XCTKCPEG�KP�ECUJ�HNQYU��ECP�DG�OGV�YKVJ�CP�KPETGCUG
KP�QWVUKFG�HKPCPEKPI�QT�C�FGETGCUG�KP�KPXGUVOGPV��6JKU�ECP�CHHGEV�VJG�XCNWG�QH�VJG�HKTO�
PQV�QPN[�DGECWUG�QWVUKFG�HKPCPEKPI�KU�EQUVN[��DWV�CNUQ�DGECWUG�KV�ECP�KORCKT�VJG�WVKNK\CVKQP
QH�XCNWCDNG�ITQYVJ�QRRQTVWPKVKGU���

6JG�GZKUVGPEG�QH�ECRKVCN�OCTMGV�KORGTHGEVKQPU��OQUV�PQVCDN[�EQUVU�QH�HKPCPEKCN�FKUVTGUU��KU
CNUQ� WUGF� D[� 2GVGTUGP� 
������ VQ� GORJCUK\G� VJG� KORQTVCPEG� QH� GCTPKPIU� XCTKCDKNKV[��#P
KPETGCUG� KP� VJG�XCTKCDKNKV[� QH� ECUJ� HNQYU� TCKUGU� VJG� RTQDCDKNKV[� QH� HKPCPEKCN� FKUVTGUU�� CPF
VJGTGHQTG�KPETGCUGU�VJG�GZRGEVGF�EQUVU�QH�HKPCPEKCN�FKUVTGUU��*G�TGNCVGU�GCTPKPIU�XCTKCDKNKV[
FKTGEVN[� VQ� VJG� NGXGN� QH� HKZGF� EQUVU�� CPF� PQVKEGU� VJCV� NQYGTKPI� HKZGF� EQUVU� KP� HCXQT� QH
XCTKCDNG�EQUVU�TGFWEGU�VJKU�XCTKCDKNKV[�
,CICPPCVJCP�� 5VGRJGPU�� CPF� 9GKUDCEJ� 
������ GZCOKPG� UVQEM� TGRWTEJCUGU� CPF� VJGKT
TGNCVKQPUJKR�VQ�FKXKFGPFU�KP�VJG�7PKVGF�5VCVGU��0QVKPI�HKTUV�VJCV�HKTOU�CTG�TGNWEVCPV�VQ�EWV
FKXKFGPFU��CPF�VJCV�CEVWCN�FKXKFGPF�EWVU�CTG�JGCXKN[�RWPKUJGF�D[�VJG�UVQEM�OCTMGVU��VJG[
CPCN[\G�VJG�GORKTKECN�FCVC�YKVJ�TGURGEV�VQ�UVQEM�TGRWTEJCUGU��6JG[�HKPF�VJCV�TGRWTEJCUGU
CTG�OQTG�XQNCVKNG�VJCP�FKXKFGPFU��CPF�CRRGCT�VQ�HQNNQY�VJG�DWUKPGUU�E[ENG��RQRWNCT�FWTKPI
[GCTU�QH�GEQPQOKE�RTQURGTKV[��CPF�FTQRRKPI�KP�VKOGU�QH�TGEGUUKQP��(WTVJGTOQTG��VJG[�HKPF
VJCV

=T?GRWTEJCUGU� FQ� PQV� CRRGCT� VQ� DG� TGRNCEKPI� FKXKFGPFU�� TCVJGT� VJG[� UGGO� VQ� UGTXG� VJG

EQORNGOGPVCT[�TQNG�QH�RC[KPI�QWV�UJQTV�VGTO�ECUJ�HNQYU�����(KTOU�YKVJ�JKIJGT�QRGTCVKPI�ECUJ

HNQYU�CTG�OQTG�NKMGN[�VQ�KPETGCUG�FKXKFGPFU��YJKNG�HKTOU�YKVJ�JKIJGT�PQP�QRGTCVKPI�ECUJ�HNQYU

CTG�OQTG�NKMGN[�VQ�KPETGCUG�TGRWTEJCUGU��(KTOU�YKVJ�C�JKIJGT�UVCPFCTF�FGXKCVKQP�QH�ECUJ�HNQYU

CTG� OQTG� NKMGN[� VQ� WUG� TGRWTEJCUGU�� 5WDUGSWGPV� VQ� VJG� RC[QWV� KPETGCUG�� ECUJ� HNQYU� QH

TGRWTEJCUKPI� HKTOU� EQPVKPWG� VQ� DG� NQYGT� VJCP� VJQUG� QH� FKXKFGPF�KPETGCUKPI� HKTOU�


,CICPPCVJCP�GV�CN���������R�����

5VQEM� TGRWTEJCUGU� QHHGT� C� YC[� VQ� FKUVTKDWVG� KPEQOG� VQ� VJG� UJCTGJQNFGTU�� YJKNG
OCKPVCKPKPI�VJG�HKTO U�HKPCPEKCN�HNGZKDKNKV[��5KPEG�FKXKFGPF�EWVU�CTG�FKHHKEWNV�VQ�UGNN�VQ�VJG
OCTMGV�� KPETGCUKPI� FKXKFGPFU� IGPGTCNN[� EQOOKVU� VJG� HKTO� VQ� JKIJGT� NGXGNU� QH� ECUJ
QWVHNQYU��YJKEJ�ECP�NGCF�VQ�TGFWEGF�CXCKNCDKNKV[�QH�KPVGTPCN�HWPFU��6JG�EJQKEG�QH�HKTOU�HQT

KPEKFGPVCN��TGRWTEJCUGU�ECP�DG�UGGP�CU�UWRRQTV�HQT�VJG�CTIWOGPV�QH�(TQQV�GV�CN��
��������

/QTG�IGPGTCNN[��KV�KU�ENGCT�VJCV�HKTOU�XCNWG�HKPCPEKCN�HNGZKDKNKV[��CPF�VJWU�CTG�PQV�UQ�JCRR[
YKVJ�GCTPKPIU�XCTKCDKNKV[�

�������������������������������������������������
��� VJGTG� KU�C� NCTIG�
CPF� NCTIGN[�EQPVTCFKEVKPI��DQF[�QH� NKVGTCVWTG�QP�VJG�GORKTKECN�GXKFGPEG�TGICTFKPI� VJG
TGNCVKQPUJKR� DGVYGGP� HWPFU� CXCKNCDKNKV[� CPF� KPXGUVOGPVU�� 5GG� GURGEKCNN[� (C\\CTK�� *WDDCTF�� CPF� 2GVGTUGP

�������CPF�-CRNCP�CPF�<KPICNGU�
�������CNUQ�UGG�.COQPV�
������CPF�%NGCT[�
������
���CNVJQWIJ�VJGTG�KU�OWEJ�OQTG�VQ�VJG�KUUWG�QH�UVQEM�TGRWTEJCUGU��CU�,CICPPCVJCP�GV�CN��
������PQVG�
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'CTPKPIU�XCTKCDKNKV[�KU�CFFTGUUGF�KPFKTGEVN[�KP�HKPCPEKCN�GEQPQOKEU�VJTQWIJ�VJG�UWDLGEV�QH
JGFIKPI��*GFIKPI� KORNKGU� VJG�WUG�QH� VQQNU� QT� KPUVTWOGPVU� VQ� TGFWEG� VJG� GZRQUWTG� VQ� C
EGTVCKP� TKUM�� KV� TGFWEGU� VJG� FGRGPFGPEG� QH� HKTO� XCNWG� QP� EJCPIGU� KP� XCNWG�KPHNWGPEKPI
XCTKCDNGU�
5OKVJ�CPF�5VWN\���������5KPEG�TKUM�KU�OGCUWTGF�D[�XCTKCDKNKV[��CU�PQVGF�CDQXG�
VJG� TGFWEVKQP� QH� GCTPKPIU� XCTKCDKNKV[� KU� PQVJKPI�OQTG � VJCP� JGFIKPI�� 5OKVJ� CPF� 5VWN\

������RTQXKFG� UGXGTCN� TGCUQPU�CU� VQ�YJ[� HKTOU�JGFIG��6JG[� KFGPVKH[� VJG�RTGUGPEG�QH� C
EQPXGZ�VCZ�TCVG��CPF�VJG�RTGUGPEG�QH�VTCPUCEVKQP�EQUVU�QH�DCPMTWRVE[�CU�FGVGTOKPCPVU�QH
EQTRQTCVG�JGFIKPI��1H�EQWTUG��KV�KU�PQV�VJG�XCTKCDKNKV[�CU�UWEJ�YJKEJ�FGUGTXGU�CVVGPVKQP�
DWV� FWG� VQ� VJG� EQPXGZ� VCZ� TCVG�� CP� KPETGCUG� KP� XCTKCDKNKV[� CTQWPF� VJG� UCOG� GZRGEVGF
XCNWG�QH�RTG�VCZ�ECUJ�HNQYU�TGUWNVU�KP�C�NQYGT�GZRGEVGF�CHVGT�VCZ�ECUJ�HNQY��0GXGTVJGNGUU�
CTIWOGPVU�HQT�JGFIKPI�CTG�CNUQ�TGCUQPU�HQT�C�HKTO�VQ�NQYGT�GCTPKPIU�XCTKCDKNKV[�YKVJKP�VJG
HKGNF�QH�HKPCPEKCN�GEQPQOKEU�
0QY�� HKPCPEKCN� VJGQT[� TGNCVGU� JGFIKPI� VQ� VJG� WUG� QH� HKPCPEKCN� KPUVTWOGPVU�� %QTRQTCVG
JGFIKPI�TGHGTU�VQ�VJG�WUG�QH�QHH�DCNCPEG�UJGGV�KPUVTWOGPVU� �HQTYCTFU��HWVWTGU��UYCRU��CPF
QRVKQPU� � VQ� TGFWEG� VJG� XQNCVKNKV[� QH� HKTO� XCNWG � 
0CPEG�� 5OKVJ�� CPF� 5OKVJUQP�� �����
R�������� 6JKU� KU� VQQ� NKOKVGF� C� XKGY�� +V� KU� XGT[� YGNN� RQUUKDNG� VQ� WUG� TGCN� VQQNU� CPF
KPUVTWOGPVU�VQ�EQRG�YKVJ�TKUMU��6JG�PCVWTG�QH�TGCN�KPUVTWOGPVU�KU�XGT[�FKHHGTGPV��JQYGXGT�
HTQO� HKPCPEKCN� KPUVTWOGPVU�� 9JGTGCU� HKPCPEKCN� KPUVTWOGPVU� CTG� TGNCVKXGN[� GCUKN[
CRRNKECDNG��CPF�ECP�DG�DQWIJV�CPF�UQNF�CV�CNOQUV�CP[�VKOG�CV�C�TGNCVKXGN[�NQY�RTKEG��TGCN
KPUVTWOGPVU�CHHGEV�VJG�TGCN�QRGTCVKQPU�QH�VJG�HKTO��4GCN�KPUVTWOGPVU�KPENWFG�TGFWEVKQP�QH
VJG� QRGTCVKPI� NGXGTCIG�� CXQKFCPEG� QH� JKIJ�TKUM� RTQLGEVU�� CPF� CDCPFQPOGPV� QH� GZKUVKPI
JKIJ�TKUM�RTQLGEVU�
5JCRKTQ�CPF�6KVOCP���������1DXKQWUN[��VJG�OCTMGV�HQT�UYCRU�KU�OQTG
NKSWKF�VJCP�VJG�OCTMGV�HQT�JKIJ�TKUM�RTQLGEVU�
+H�JGFIKPI�ECP�DG�CEJKGXGF�YKVJ�EJGCR��NKSWKF�HKPCPEKCN�KPUVTWOGPVU��YJ[�YQWNF�YG�YCPV
VQ� WUG� GZRGPUKXG� CPF� KTTGXGTUKDNG� TGCN� KPUVTWOGPVU� VQ� TGFWEG� VJG� GCTPKPIU� XCTKCDKNKV[!
6JKU�KU�UKORN[�DGECWUG�VJG�OQUV�KORQTVCPV�GCTPKPIU�XCTKCDKNKV[�FTKXGT�KU�CNOQUV�KORQUUKDNG
VQ�JGFIG��VJG�QXGTCNN�UCNGU�QT�TGXGPWGU��CU�YGNN�CU�VJG�QXGTCNN�EQUVU�QH�C�HKTO�ECPPQV�DG
NQEMGF�KP�YKVJ�C�HQTYCTF�QT�HWVWTGU�EQPVTCEV��+H�YG�YCPV�VQ�TGFWEG�VJG�TKUM�KP�VJKU�TGURGEV�
YG� PGGF� VQ� WUG� TGCN� KPUVTWOGPVU�� (TQO� C� HKPCPEKCN� RGTURGEVKXG�� QPG� ECP� XKGY� VJG
QRGTCVKPI� NGXGTCIG� CU� C� JGFIG� CICKPUV� UCNGU� HNWEVWCVKQPU���� 6JG� NQYGT� VJG� QRGTCVKPI
NGXGTCIG�� VJG� UOCNNGT� VJG� XCTKCDKNKV[� KP� GCTPKPIU� CU� C� TGUWNV� QH� HNWEVWCVKQPU� KP� UCNGU�� +V
UJQWNF�DG�PQVGF�CICKP��JQYGXGT��VJCV�VJKU�XKGY�QH�VJG�QRGTCVKPI�NGXGTCIG�KU�VQQ�UKORNG�
VJG� QRGTCVKPI� NGXGTCIG� KU� PQV� VJG� UKPING� OQUV� KORQTVCPV� RCTCOGVGT� QH� CP� KPXGUVOGPV
FGEKUKQP�� CPF� YG� YQWNF� PGXGT� DCUG� QWT� FGEKUKQP� QH� YJGVJGT� QT� PQV� VQ� WPFGTVCMG� CP
KPXGUVOGPV�UQNGN[�QP�VJG�NGXGN�QH�HKZGF�EQUVU�
+P�EQPENWUKQP��FGURKVG�VJG� HCEV� VJCV�GCTPKPIU�XCTKCDKNKV[� UGGOU� KTTGNGXCPV� KP� VJG� HKGNF�QH
HKPCPEKCN�GEQPQOKEU��KV�ECP�DG�UJQYP�VJCV�KV�FQGU�OCVVGT�YJGP�VJG�UVTKEV�CUUWORVKQPU�QH
VJG�%#2/� CPF� VJG� WPFGTN[KPI� GHHKEKGPV�OCTMGVU� J[RQVJGUKU� CTG� TGNCZGF� CPF� TGCN� YQTNF
KORGTHGEVKQPU�CTG�KPVTQFWEGF�

�������������������������������������������������
��� VJG� VGTO� QRGTCVKQPCN� JGFIKPI � KU� CNUQ� WUGF� D[� *CTTKUQP� CPF� 8CP�/KGIJGO� 
������� 6JG[� CPCN[\G� C
URGEKHKE� UKVWCVKQP�� VJG� VTCFG�QHH�DGVYGGP�UGNNKPI� PQ �CPF�PQV�WUKPI�ECRCEKV[� KP�C� OWNVK�TGUQWTEG� UGVVKPI �
G�I�� VYQ� RTQFWEVKQP� NKPGU� YJQUG� QWVRWVU� IQ� VJTQWIJ� VJG� UCOG� CUUGODN[� NKPG�� 6JG[� FGTKXG� CP� QRVKOCN
JGFIKPI�UVTCVGI[�VJCV�UGVU�VJG�ECRCEKVKGU�HQT�GCEJ�RTQFWEVKQP�NKPG��DWV�PQV�CP�QXGTCNN�HKZGF�EQUV�NGXGN�
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������ HDUQLQJV�YDULDELOLW\�DQG�DFFRXQWLQJ

6JG� UVCDKNKV[� QH� GCTPKPIU� FGXGNQROGPV� JCU� DGGP� VJG� UWDLGEV� QH� TGUGCTEJ� KP� CP� KPFKTGEV
YC[�� +P� VJG� CEEQWPVKPI� NKVGTCVWTG�� OWEJ� CVVGPVKQP� JCU� DGGP� IKXGP� VQ� VJG� UWDLGEV� QH
KPEQOG�UOQQVJKPI��+PEQOG�UOQQVJKPI�TGHGTU�VQ�FGNKDGTCVG�CEVKQPU�HTQO�OCPCIGOGPV�VQ
FCORGP� HNWEVWCVKQPU�QH�PGV�GCTPKPIU�CTQWPF�CP�GZRGEVGF�GCTPKPIU� VTGPF��6JG� TGUGCTEJ
QP� VJKU� UWDLGEV� JCU� EQPEGPVTCVGF� QP� OCPCIGF� UOQQVJPGUU� QH� KPEQOG�� K�G�� VJG� WUG� QH
FKUETGVKQPCT[�CEEQWPVKPI�RTQEGFWTGU�VQ�UJKHV�VJG�QEEWTTGPEG�QH�EQUVU�CPF�QT�TGXGPWGU�KP
VKOG�� 6JTGG� V[RGU� QH� KPEQOG� UOQQVJKPI� ECP� DG� FKUEGTPGF� 
$TC[UJCY� CPF� 'NFKP� �����
$KVPGT�CPF�&QNCP��������

���TGCN�UOQQVJKPI��OCPCIGOGPV�ECP�VKOG�VJG�CEVWCN�QEEWTTGPEG�QH�EGTVCKP�FKUETGVKQPCT[

GZRGPFKVWTGU��OQUV�PQVCDN[�TGUGCTEJ�CPF�FGXGNQROGPV�GZRGPFKVWTGU�

���CTVKHKEKCN�UOQQVJKPI��OCPCIGOGPV�ECP�CNNQECVG�EQUVU�VQ�FKHHGTGPV�RGTKQFU��HQT�GZCORNG

RTQXKUKQPU� HQT� TGQTICPK\CVKQPU�� +V� ECP� CNUQ� CFF� HQTGKIP� GZEJCPIG� FKHHGTGPEGU� VQ� VJG
TGUGTXGU� CPF� CNNQECVG� VJGO� VQ� VJG� RTQHKV� CPF� NQUU� CEEQWPV� QXGT� UGXGTCN� RGTKQFU� QH
VKOG�


��� ENCUUKHKECVQT[� UOQQVJKPI�� D[� ENCUUKH[KPI� EGTVCKP� KVGOU� CU� QTFKPCT[� QT� GZVTCQTFKPCT[�
OCPCIGOGPV�ECP�KPHNWGPEG�VJG�QTFKPCT[�KPEQOG���

6JGUG� VJTGG� V[RGU�QH� UOQQVJKPI�DGCT� NKVVNG�QT�PQ� TGNGXCPEG� VQ� VJG� UWDLGEV� QH� QRGTCVKPI
NGXGTCIG��UKPEG�VJG[�FQ�PQV�KPEQTRQTCVG�TGCN�CEVKQPU��6JKU�CNUQ�UJQYU�KP�VJG�HCEV�VJCV�VJG[
YQTM� QPN[� QP� PGV� KPEQOG�� YJGTG� QWT� KPVGTGUV� NKGU� YKVJ� VJG� GDKV�� 6JG� TGUGCTEJ� QP
UOQQVJKPI�KU�KPVGTGUVKPI��JQYGXGT��DGECWUG�KV�IKXGU�UWRRQTV�VQ�QWT�UWIIGUVKQP�VJCV�HKTOU
UVTKXG� HQT� UVCDNG� GCTPKPIU� FGXGNQROGPV�� 6JGTG� JCXG� DGGP� UGXGTCN� UVWFKGU� KPVQ� VJG
QEEWTTGPEG� QH� UOQQVJKPI�� CPF� VJG� TGCUQPU� YJ[� HKTOU� UOQQVJ�� +V� KU� UQOGYJCV
FKUCRRQKPVKPI�VQ�PQVG�VJCV�VJG�TGFWEVKQP�QH�GCTPKPIU�XCTKCDKNKV[�KU�VTGCVGF�CU�DGPGHKEKCN�RGT
UG��6TWGOCP�CPF�6KVOCP�
������R������� CPCN[\G� VJG�GHHGEVU�QH� KPEQOG� UOQQVJKPI� HTQO
VJG�RQKPV�QH�XKGY�QH�C�
RQVGPVKCN��ETGFKVQT�QH�VJG�HKTO��6JG[�UVCVG�VJCV�VJG�KPVGTGUV�C�HKTO
JCU�VQ�RC[�QXGT�KVU�FGDV

���KU�C�HWPEVKQP�QH�VJG�TKUM�PGWVTCN�FGDV�JQNFGTU �DGNKGHU�CDQWV�XCTKCPEG�QH�VJG�HKTO U�GEQPQOKE

GCTPKPIU�� UKPEG� VJG� RTQDCDKNKV[� VJCV� VJG� HKTO� YKNN� IQ� DCPMTWRV� KU� FKTGEVN[� TGNCVGF� VQ� VJKU

XCTKCPEG��6JG�ITGCVGT�VJG�RTQDCDKNKV[�VJCV�VJKU�XCTKCPEG�KU�JKIJ��VJG�ITGCVGT�VJG�RTQDCDKNKV[�QH

DCPMTWRVE[�CPF�VJG�NQYGT�VJG�UGNNKPI�RTKEG�QH�FGDV�

$TC[UJCY�CPF�'NFKP�
������R�������GXGP�UVCVG�VJCV� VJG�JKIJGT�VJG�XCTKCDKNKV[�QH�TGRQTVGF
GCTPKPIU� VJG�JKIJGT� VJG�TKUM�CVVCEJGF�VQ�VJG� HKTO�D[� KPXGUVQTU�CPF�ETGFKVQTU ��0QVG� VJG
QDXKQWU�EQPVTCFKEVKQP�VQ�VJG�HKPCPEKCN�GEQPQOKEU�NKVGTCVWTG��YJGTG�GCTPKPIU�XCTKCDKNKV[�KU
QPN[�KORQTVCPV�KPUQHCT�CU�KV�KU�U[UVGOCVKE��$KVPGT�CPF�&QNCP�
������VJGTGHQTG�XKGY�VJGUG
GZRNCPCVKQPU� CU� EQOKPI� HTQO� CP� CIGPE[� UGVVKPI�� VJTQWIJ� UOQQVJKPI� GCTPKPIU�
OCPCIGOGPV�KPHNWGPEGU�VJG�RGTEGRVKQP�QH�KPXGUVQTU�CPF�FGDVJQNFGTU��+PEQOG�UOQQVJKPI�KU
CNUQ� TGNCVGF� VQ� OCPCIGTKCN� DGPGHKVU�� +H� OCPCIGTKCN� EQORGPUCVKQP� KU� NKPMGF� VQ� HKTO
RGTHQTOCPEG��XCTKCDKNKV[�KP�GCTPKPIU�YKNN�TGUWNV�KP�XCTKCDKNKV[�KP�OCPCIGTKCN�EQORGPUCVKQP�
6TWGOCP� CPF� 6KVOCP� 
������ UJQY� VJGQTGVKECNN[� VJCV� KH� UOQQVJKPI� KU� EQUVNGUU�� KV� KU
QRVKOCN� HQT� VJG�OCPCIGT� VQ� UOQQVJ� TGRQTVGF� KPEQOG�� +H� KV� KU� EQUVN[�� UOQQVJKPI� KU�OQTG

�������������������������������������������������
���C�V[RKECN�&WVEJ�CRRNKECVKQP�QH�VJKU�RTCEVKEG�ECP�DG�HQWPF�KP�VJG�TGEGPVN[�CDQNKUJGF� 8#4 ��C�UGETGV�TGUGTXG
VJCV�DCPMU�WUGF�CU�C�RTQXKUKQP�HQT�DCF�FGDV�
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DGPGHKEKCN�YJGP�VJG�RTQDCDKNKV[�QH�IQKPI�DCPMTWRV�KU�JKIJGT��6JGUG�TGUWNVU�UVGO�HTQO�VJG
CUUWORVKQP� VJCV� VJG� RGTEGKXGF� XCTKCPEG� QH� VJG� HKTO U� GEQPQOKE� KPEQOG� KPHNWGPEGU� VJG
RTKEG� C� HKTO� ECP� TGEGKXG� HQT� KVU� FGDV�� $KVPGT� CPF�&QNCP� 
������ CUUGUU� VJG� TGNCVKQPUJKR
DGVYGGP� KPEQOG� UOQQVJKPI� CPF� VJG� XCNWG� QH� VJG� HKTO��6JGKT� CPCN[UKU� KU� TQQVGF� KP� VJG
TKUM�CFLWUVGF�FKUEQWPV�TCVGU�QH�FGDV�CPF�GSWKV[��6Q�VJG�GZVGPV�VJCV�GCTPKPIU�XCTKCDKNKV[�KU
VJG�TGUWNV�QH�U[UVGOCVKE�TKUM��VJG�ECUJ�HNQYU�CPF�FGDV�RC[OGPVU�UJQWNF�TGSWKTG�C�JKIJGT
FKUEQWPV� TCVG� YKVJ� KPETGCUKPI� XCTKCPEG�� KORN[KPI� VJCV� VJG� XCTKCDKNKV[� QH� GCTPKPIU� FQGU
KPHNWGPEG� HKTO� XCNWG�� $KVPGT� CPF�&QNCP� VT[� VQ� GUVCDNKUJ� YJGVJGT� HKTOU� YKVJ� C� UOQQVJ
KPEQOG� UVTGCO�CTG�OQTG�JKIJN[�XCNWGF�D[� VJG� GSWKV[�OCTMGV�� CPF� CNQPIUKFG� VJKU� KH� VJG
OCTMGV� FKUVKPIWKUJGU� DGVYGGP� PCVWTCNN[� UOQQVJ� KPEQOG� 
K�G�� TGCN � NQY� XCTKCDKNKV[�� CPF
OCPCIGF� UOQQVJPGUU��6JG[� HKPF� VJCV� VJG�OCTMGV�FQGU� XCNWG� UOQQVJ� KPEQOG�� CPF� CNUQ
CRRGCTU�VQ�FKUVKPIWKUJ�PCVWTCN�UOQQVJPGUU�HTQO�OCPCIGF�UOQQVJPGUU��/CTMGV�XCNWG��CU
OGCUWTGF�D[�6QDKP U�S�
OCTMGV�XCNWG�QXGT�TGRNCEGOGPV�XCNWG��� KU�CHHGEVGF�RQUKVKXGN[�D[
KPEQOG�VJCV�KU�UOQQVJ�CPF�ITQYKPI�
$KVPGT�CPF�&QNCP��������R�������#NN�VJKU�QPEG�CICKP
UWRRQTVU�VJG�CUUWORVKQP�VJCV�C�UVCDNG�GCTPKPIU�FGXGNQROGPV�KU�HCXQTCDNG�VQ�HKTO�XCNWG�

������ HDUQLQJV�YDULDELOLW\�DQG�VWUDWHJLF�PDQDJHPHQW

'CTPKPIU� XCTKCDKNKV[� KU� PQV� EQPUKFGTGF� CU� UWEJ� KP� VJG� HKGNF� QH� UVTCVGIKE� OCPCIGOGPV�
*QYGXGT��VJGTG�JCU�DGGP�C�EQPUKFGTCDNG�COQWPV�QH�TGUGCTEJ�TGNCVGF�VQ�TKUM�CPF�UVTCVGIKE
OCPCIGOGPV�� +P� VJG� GCTN[� ����U�� VJGTG� YCU� C� NGPIVJ[� FKUEWUUKQP� QP� VJG� TKUM�TGVWTP
RCTCFQZ� QH� $QYOCP� 
������� YJQ� OCKPVCKPGF� VJCV� TKUM� CPF� TGVWTP� YGTG� PGICVKXGN[
TGNCVGF��K�G��VJG�HKTOU�YKVJ�NCTIGT�TGVWTPU�QP�KPXGUVOGPV�QXGTCNN�JCF�C�NQYGT�XCTKCPEG�QH
VJCV� TGVWTP�� *KU� HKPFKPIU� YGTG� EJCNNGPIGF� D[� QVJGTU� 
G�I��/CTUJ� CPF� 5YCPUQP�� �����
(KIGPDCWO�CPF�6JQOCU���������DWV�JKU�TGUGCTEJ�FKF�TGUWNV�KP�KPETGCUGF�CVVGPVKQP�HQT�VJG
TQNG� QH� TKUM� KP� UVTCVGIKE� OCPCIGOGPV�� $QYOCP U� QTKIKPCN� TGUWNV� FKF� PQV� CVVTCEV� CP[
CVVGPVKQP� KP� VJG� HKGNF� QH� HKPCPEKCN� GEQPQOKEU�� RQUUKDN[� DGECWUG� KV� GOGTIGF� HTQO� DQQM
XCNWGU� KPUVGCF� QH� OCTMGV� XCNWGU� 
KV� KU� PQVGYQTVJ[� VJCV� *CWIGP� CPF� $CMGT� 
������ UGG
HQQVPQVG� ���� GUVCDNKUJGF� CP� CPCNQIQWU� TGUWNV� WUKPI� OCTMGV� XCNWGU�� YJKEJ� JCU
UWDUGSWGPVN[�CNUQ�DGGP�KIPQTGF��
$GVVKU� 
������ PQVGF� UGXGTCN� EQPVTCFKEVKQPU� DGVYGGP� HKPCPEKCN� VJGQT[� CPF� EQOOQPN[
QDUGTXGF�UVTCVGI[��6JG�OQUV�KPVGTGUVKPI�QH�VJGUG�KU�VJG�KORQTVCPEG�QH�WPU[UVGOCVKE�TKUM�
#EEQTFKPI�VQ�VJG�%#2/��QPN[�U[UVGOCVKE�TKUM�KU�KORQTVCPV��+V�KU�FKHHKEWNV�VQ�IGV�CP�KFGC�QH
VJG� UJCTG� QH� U[UVGOCVKE� TKUM� KP� VJG� VQVCN� TKUM� QH� C� HKTO�� UKPEG� CNN� TGRQTVGF� VGUVU� QP� VJG
%#2/�JCXG�DGGP�RGTHQTOGF�CV�RQTVHQNKQ�NGXGN��CPF�PQV�CV�VJG�NGXGN�QH�VJG�KPFKXKFWCN�HKTO�
6JG� QPN[� CTVKENG� KP�YJKEJ� KPFKXKFWCN� TGITGUUKQP� TGUWNVU� CTG� TGRQTVGF� KU� HTQO�(COC� CPF
(TGPEJ�
�������DWV�UKPEG�VJG[�HQWPF�PQ�UKIPKHKECPV�TGNCVKQPUJKR�DGVYGGP�β�CPF�TGVWTP�CV
CNN��VJKU�KU�PQV�QH�OWEJ�WUG��#�VGPVCVKXG�KPFKECVKQP�ECP�DG�HQWPF�KP�*CWIGP�CPF�$CMGT

������R��������YJQUG�OWNVK�HCEVQT�OQFGN�GZRNCKPU�QP�CXGTCIG�UQOG�����QH�VJG�XCTKCPEG
KP� TGVWTP�� 5KPEG� VJGKT� OQFGN� UGGOU� VQ� RGTHQTO� XGT[� YGNN�� CPF� UKPEG� TGUGCTEJGTU� YJQ
RGTHQTO�VGUVU�QP�VJG�%#2/�FQ�PQV�JCXG�VJG�EQWTCIG�VQ�TGRQTV� HKTO� NGXGN�4�U�� KV� ECP�DG
VCMGP�VQ�DG�CP�WRRGT�NKOKV�HQT�VJG�U[UVGOCVKE�TKUM��6JKU�OGCPU�VJCV�CV� NGCUV�����QH�VJG
XCTKCDKNKV[�QH�TGVWTPU�KU�CVVTKDWVCDNG�VQ�PQP�U[UVGOCVKE�HCEVQTU�
5Q�YG�EQOG� VQ� VJG�SWGUVKQP�RQUGF� KP� VJG�RTGXKQWU� RCTCITCRJ�� LWUV�JQY�FQ�YG�FKUEGTP
WPU[UVGOCVKE�TKUM�HTQO�U[UVGOCVKE�TKUM!�4QUU��9GUVGTHKGNF��CPF�,CHHG�
������R�������VJKPM



��

VJCV� YG�OC[�PQV�DG�CDNG�VQ�FGHKPG�C�U[UVGOCVKE�TKUM�CPF�CP�WPU[UVGOCVKE�TKUM�GZCEVN[��DWV
YG�MPQY�VJGO�YJGP�YG�UGG�VJGO ��'OGT[�CPF�(KPPGTV[�
������R�������IKXG�CU�GZCORNGU
QH�WPU[UVGOCVKE�TKUM�UWEEGUUGU�QT�HCKNWTGU�KP�NCWPEJKPI�C�PGY�RTQFWEV��IGVVKPI�C�EQPVTCEV�
QT�UGVVNKPI�C�UVTKMG�QT�NCYUWKV��2KMG�CPF�0GCNG�
������R�������OGPVKQP�KPFWUVTKCN�TGNCVKQPU
RTQDNGOU��GSWKROGPV�HCKNWTG��CPF�TGUGCTEJ�CPF�FGXGNQROGPV�CEJKGXGOGPVU�
)KXGP�VJGUG�KFGCU�CDQWV�VJG�PCVWTG�QH�VJG�VYQ�V[RGU�QH�TKUM��$GVVKU�
������R�������TKIJVN[
CUMU�VJG�SWGUVKQP�KH�YG�ECP�TGCNN[�GZRGEV�OCPCIGTU� VQ�EQPEGPVTCVG�UQNGN[�QP�U[UVGOCVKE
TKUM�

���� VJG� KFGC� VJCV� WPU[UVGOCVKE� TKUMU� UJQWNF� PQV� DG� OCPCIGF� TWPU� FKTGEVN[� EQWPVGT� VQ� VJG

PQVKQP� QH� EQTRQTCVG� UVTCVGI[� ���� +P� HCEV�� UVTCVGIKE� CFCRVCVKQP� D[� UMKNNHWN�� TKIQTQWU�� CPF

EQPVKPWQWU�OCPCIGOGPV�QH�WPU[UVGOCVKE�TKUM�NKGU�CV�VJG�JGCTV�QH�UVTCVGIKE�OCPCIGOGPV�

6JG�GZCORNG�$GVVKU�
������WUGU�KU�VJG�TGNGXCPEG�QH�GPVT[�DCTTKGTU��#�V[RKECN�GZCORNG�QH
WPU[UVGOCVKE�TKUM�KU�C�EQORGVKVQT�YJQ�DGIKPU�VQ�RTQFWEG�C�FKTGEVN[�EQORGVKVKXG�RTQFWEV�
(KPCPEKCN�VJGQT[� KPUVTWEVU�OCPCIGTU� VQ� KIPQTG�VJKU��*QYGXGT�� UVTCVGIKE�OCPCIGOGPV��CU
YGNN� CU� VJG� VJGQT[�QH� KPFWUVTKCN�QTICPK\CVKQP�RWV�JGCX[� GORJCUKU� QP� VJG� GZKUVGPEG� CPF
OCPCIGOGPV� QH� GPVT[� DCTTKGTU�� UJQYKPI� VJCV� VJG[� ECP� UKIPKHKECPVN[� GPJCPEG� VJG
RTQHKVCDKNKV[� QH� C� HKTO��#PQVJGT� GZCORNG� ECP� DG� HQWPF� KP� VJG� HCOQWU� XCNWCDNG� ITQYVJ
QRRQTVWPKVKGU ��6JGUG�CTG�LWUV�VJCV��CP�QRRQTVWPKV[��C�WPKSWG�EJCPEG�HQT�C�HKTO�VQ�ICKP�C
EQORGVKVKXG�CFXCPVCIG��2TQDCDN[��KV�YQWNF�JCXG�VQ�DG�FGXGNQRGF�D[�VJG�4�&�FGRCTVOGPV

PQ� UWTRTKUG� VJGTG��� KV� YQWNF� JCXG� VQ� DG� OCTMGVGF� UWEEGUUHWNN[�� CPF� VJG� EQORGVKVKQP
YQWNF� JCXG� VQ� DG� MGRV� CV� C� FKUVCPEG�� #NN� VJGUG� CURGEVU� QH� RTQHKVKPI� HTQO� C� XCNWCDNG
ITQYVJ�QRRQTVWPKV[�CTG�XGT[�HKTO�URGEKHKE��CPF�VJWU�RCTV�QH�VJG�WPU[UVGOCVKE�TKUM��5WTGN[
YG� YQWNF� PQV� YCPV� OCPCIGTU� VQ� FKUTGICTF� VJKU� RCTV� QH� VJGKT� DWUKPGUU!� $GVVKU� 
�����
HWTVJGT� PQVGU� VJCV� VJG� VGTO� TKUM � KP� OQFGTP� HKPCPEKCN� VJGQT[� FGPQVGU� C� RTQDCDKNKUVKE
FKUVTKDWVKQP�QH� HWVWTG� GCTPKPIU��YJGTGCU� KP� UVTCVGIKE�OCPCIGOGPV� KV� KU� C�OWEJ� DTQCFGT
EQPEGRV��KPEQTRQTCVKPI�OCPCIGT U�UWDLGEVKXG�LWFIOGPV�QH�VJG�RGTUQPCN�CPF�QTICPK\CVKQPCN
EQPUGSWGPEGU�QH�CEVKQPU�
6JG�CTIWOGPVU�QH�$GVVKU�
������GPEQWTCIG�#OKV�CPF�9GTPGTHGNV�
������VQ�GUVCDNKUJ�VJG
TGNCVKQPUJKR�DGVYGGP�DWUKPGUU�TKUM�
KG��WPU[UVGOCVKE�TKUM��CPF�HKTO�XCNWG��6JG[�HQTOWNCVG
VJTGG�J[RQVJGUGU�HQT�VJKU�TGNCVKQPUJKR�

���CIGPE[��OCPCIGTU�OC[� VT[� VQ� TGFWEG�DWUKPGUU� TKUM� KP�QTFGT� VQ� TGFWEG� VJG� VJTGCV� QH

DCPMTWRVE[��UQ�CU�VQ�GPJCPEG�VJGKT� LQD�UGEWTKV[��6JKU�ECP�TGUWNV� KP�CEVKQPU�VJCV�CTG
JCTOHWN� VQYCTF� UJCTGJQNFGTU�� G�I�� GZEGUUKXG� WUG� QH� KPUWTCPEG�� #EEQTFKPI� VQ� VJKU
J[RQVJGUKU��C�RQUKVKXG�TGNCVKQPUJKR�DGVYGGP�DWUKPGUU�TKUM�CPF�HKTO�XCNWG�KU�GZRGEVGF�
NQY�DWUKPGUU�TKUM��CU�C�TGUWNV�QH�XCNWG�FGUVTQ[KPI�CEVKQPU��KU�CUUQEKCVGF�YKVJ�NQY�HKTO
XCNWG�


���ECUJ�HNQY��YJGP�C�HKTO U�ECUJ�HNQY�KU�XQNCVKNG�� KV�YKNN�CHHGEV� VJG�QRGTCVKQPU� KP�VJCV�C
UVCDNG�ECUJ�HNQY�CNNQYU�HKTOU�VQ�QRGTCVG�KP�C�UVCDNG�GPXKTQPOGPV��TGUWNVKPI�KP�GHHKEKGPV
QRGTCVKQPU�� 5Q� NQY� DWUKPGUU� TKUM� UJQWNF� TGUWNV� KP� JKIJGT� ECUJ� HNQYU� CPF� VJGTGHQTG
JKIJGT�HKTO�XCNWG�


���TCVG�QH�TGVWTP��VTCPUCEVKQP�EQUVU�KORCKT�KPXGUVQTU�HTQO�FKXGTUKH[KPI�GHHKEKGPVN[��UQ�VJG[
FQ� CRRTGEKCVG� NQY� VQVCN� TKUM�� 6JKU� OGCPU� VJCV� VJGTG� KU� C� PGICVKXG� TGNCVKQPUJKR
DGVYGGP�TKUM�CPF�TGVWTP��HKTOU�YKVJ�NQY�DWUKPGUU�TKUM�CTG�XCNWGF�JKIJGT�

0QVG�VJCV�VJG�J[RQVJGUGU�CTG�PQV�IGCTGF�VQYCTFU�VJG�OCPCIGOGPV�QH�WPU[UVGOCVKE�TKUM
CU�C�MG[�KPVGTGUV�HQT�UVTCVGIKE�OCPCIGOGPV��DWV�VT[�VQ�GZRNCKP�YJ[�VQVCN�TKUM�KU�KORQTVCPV



��

YKVJKP�C� HKPCPEKCN� HTCOGYQTM�� +V� KU�PQV� VJG� HKTO�URGEKHKE� VJTGCVU� CPF�QRRQTVWPKVKGU� VJCV
LWUVKH[�OCPCIGTKCN�CEVKQP�VQYCTFU�VQVCN� TKUM��DWV� VJG�EQPUGSWGPEGU�QH� VQVCN� TKUM� HQT� HKTO
XCNWG����6JG�KFGC�QH�NQQMKPI�CV�DWUKPGUU�TKUM�KU�UVTCPIG�VQ�HKPCPEKCN�GEQPQOKUVU��DWV�HTQO�C
UVTCVGIKE�OCPCIGOGPV�RQKPV�QH�XKGY�XGT[� UGPUKDNG��#NVJQWIJ� VJG�OGVJQFQNQI[�QH�#OKV
CPF�9GTPGTHGNV� KU� PQV� CNYC[U� EQPXKPEKPI� 
VJG[� WUG� FCVC� QP� UVQEM� TGVWTPU� HTQO�QPN[� �
[GCT���VJG[�FQ�HKPF�UQOG�KPVGTGUVKPI�TGUWNVU��6JG[�OGCUWTG�VJG�WPU[UVGOCVKE�TKUM�CU�VJG
UVCPFCTF� FGXKCVKQP� QH� VJG� GTTQT� VGTO� KP� VJG� %#2/�GSWCVKQP�� CPF� HKPF� C� UKIPKHKECPV
PGICVKXG� TGNCVKQPUJKR�DGVYGGP�DWUKPGUU� TKUM�CPF� HKTO�XCNWG�� C� NQYGTKPI�QH� DWUKPGUU� TKUM
TGUWNVU�KP�CP�KPETGCUG�KP�HKTO�XCNWG��#U�CP�CUKFG��VJG[�CNUQ�HKPF�C�UKIPKHKECPV�TGNCVKQPUJKR
DGVYGGP�VJG�OGCUWTG�QH�FKXGTUKHKECVKQP�CPF�HKTO�XCNWG��UWIIGUVKPI�VJCV�KPXGUVQTU�FQ�XCNWG
FKXGTUKHKECVKQP� D[� HKTOU�� CPF� VJWU� TKUM� TGFWEVKQP�� (TQO� VJG� GORKTKECN� TGUWNVU�� VJG[
EQPENWFG�VJCV�VJG�ECUJ�HNQY�J[RQVJGUKU�KU�VJG�OQUV�NKMGN[�GZRNCPCVKQP�HQT�VJG�TGNCVKQPUJKR
DGVYGGP�DWUKPGUU� TKUM� CPF� HKTO�XCNWG�� UVCDNG� ECUJ� HNQYU� CNNQY�OCPCIGOGPV� VQ� RGTHQTO
VJG� QRGTCVKQPU� OQTG� GHHKEKGPVN[�� VJWU� TGUWNVKPI� KP� C� JKIJGT� NGXGN� QH� ECUJ� HNQYU�� 6JKU
HKPFKPI�UWIIGUVU�VJCV�PQV�CNN�TKUM�TGFWEVKQP�KU�EQWPVGT�VQ�UVQEMJQNFGTU �KPVGTGUV�CPF�VJCV
GPJCPEGF� QRGTCVKQPCN� GHHKEKGPE[� KU� VJG� OCKP� TGCUQP� KV� KU� PQV � 
#OKV� CPF�9GTPGTHGNV�
������R�������
6JG�CWVJQTU�OGPVKQPGF�CDQXG�VT[�VQ�HKPF�C�TCVKQPCNG�HQT�OCMKPI�TKUM��CPF�VJWU�GCTPKPIU
XCTKCDKNKV[��C�HQEWU�RQKPV�KP�UVTCVGIKE�OCPCIGOGPV��6JGTG�CTG�QVJGT�RCRGTU�KP�YJKEJ�VJKU
NKPM�KU�EQORNGVGN[�UMKRRGF��#OKV�CPF�.KXPCV�
������R�������NKOKV�VJGOUGNXGU�VQ�CUUWOKPI
VJCV� VJG� QDLGEVKXG� HWPEVKQP� QH� OCPCIGOGPV� KU� VQ�OKPKOK\G� VJG� UVCPFCTF� FGXKCVKQP� QH
ECUJ�HNQYU��UWDLGEV�VQ�CP�GZRGEVGF�NGXGN�QH�ECUJ�HNQYU ��#ICKP��VJG�TCVKQPCNG�KU�VJCV�HKTOU
JCXG� C� ITGCVGT� EJCPEG� QH� DGKPI� KP� C� FKHHKEWNV� HKPCPEKCN� RQUKVKQP�YJGP� VJG[� JCXG� NCTIGT
ECUJ�HNQY�XCTKCDKNKV[��TGUWNVKPI�KP�YQTTKGF�ETGFKVQTU��OCPCIGTU��CPF�GORNQ[GGU��YJQ�YKNN
CNN�FGOCPF�C�NCTIGT�EQORGPUCVKQP�VQ�DGCT�VJKU�HKTO�URGEKHKE�TKUM�
6JTQWIJQWV� VJG� UVTCVGIKE� OCPCIGOGPV� NKVGTCVWTG�� DQQM� XCNWGU�� OCTMGV� XCNWGU�� β U�
XCTKCPEGU� CPF� TKUM� CTG� OKPINGF� WR���� CPF� ECTG� UJQWNF� DG� VCMGP� VQ� FKUVKPIWKUJ� VJG

SWGUVKQPCDNG�� TGUWNV� QH� $QYOCP� 
������ HTQO� VJG� HKPFKPIU� QH� #OKV� CPF� 9GTPGTHGNV

������� 0GXGTVJGNGUU�� VJG� QXGTCNN� KORNKECVKQP� KU� ENGCT�� +V� UGGOU� HCKT� VQ� UC[� VJCV� VJG
UVTCVGIKE� OCPCIGOGPV� NKVGTCVWTG� CEEGRVU� VJG� TGFWEVKQP� QH� VQVCN� TKUM� CPF� VJWU� VJG
TGFWEVKQP�QH�GCTPKPIU�XCTKCDKNKV[�CU�CP�KORQTVCPV�� NGIKVKOCVG�QDLGEVKXG�HQT�OCPCIGOGPV�
CPF�VJCV�C�UVCDNG�GCTPKPIU�FGXGNQROGPV� KU�FGUKTCDNG�DGECWUG�QH� KVU�DGPGHKEKCN� GHHGEVU� HQT
VJG�HKTO�

������ HDUQLQJV�YDULDELOLW\�DQG�WKH�JRDO�RI�WKH�ILUP

9JGP�TGXKGYKPI� VJG� NKVGTCVWTG�� UGXGTCN� TGCUQPU�GOGTIG�YJ[�GCTPKPIU� XCTKCDKNKV[� UJQWNF
OCVVGT� HQT� VJG� HKTO�� +P� VJG� VJGQT[� QH� HKPCPEKCN� GEQPQOKEU�� YG� XKGY� VJG� HKTO� CU� CP
KPXGUVOGPV�QDLGEV��9JGP� VJG� QYPGTU � QH� VJG� HKTO�MGGR� VJGKT� UJCTGU� CU� RCTV� QH� C�YGNN�
FKXGTUKHKGF�RQTVHQNKQ��CPF�YJGP�VJGUG�UJCTGU�CTG�NKSWKF�KP�VJG�UGPUG�VJCV�VJG[�ECP�GCUKN[�DG
VTCFGF��VJKU�VJGQT[�UC[U� VJCV�YG�FQ�PQV�JCXG�VQ�ECTG�CDQWV�VJG� HKTO U�RGTHQTOCPEG�CPF
NQPI�VGTO�XKCDKNKV[�CP[�OQTG�VJCP�VJG�NQUU�VJCV�KU�KPEWTTGF�YJGP�UVQEMU�CTG�FKUECTFGF�KP

�������������������������������������������������
���TGUGCTEJ�QP�VJG�TGNCVKQPUJKR�DGVYGGP�4�&�CPF�CFXGTVKUKPI�GZRGPFKVWTGU�CPF�HKTO�XCNWG�ECP�DG�UGGP�CU
TGUGCTEJ�KPVQ�HKTO�URGEKHKE�TKUM��VJQWIJ�KV�KU�PGXGT�PCOGF�CU�UWEJ�
���UGG�HQT�GZCORNG�#CMGT�CPF�,CEQDUQP�
�������YJQ�TGNCVG�WPU[UVGOCVKE�OCTMGV�TKUM�VQ�DQQM�TGVWTP�



��

VKOGU�QH�VTQWDNG��+PUQHCT�CU�GCTPKPIU�XCTKCDKNKV[�FQGU�RNC[�C�TQNG��KV�KU�DGECWUG�KV�KPHNWGPEGU
VJG�NGXGN�QH�VJG�GZRGEVGF�ECUJ�HNQYU�CPF�KP�VJKU�YC[�VJG�XCNWG�QH�VJG�HKTO��6JKU�CTIWOGPV
ECP� CNUQ� DG� HQWPF� KP� VJG� CEEQWPVKPI� NKVGTCVWTG�� KH� VJG� GCTPKPIU� XCTKCDKNKV[� QH� C� HKTO
DGEQOGU�VQQ�NCTIG��VJG�EQUV�QH�ECRKVCN�TKUGU�DGECWUG�KPXGUVQTU�CU�YGNN�CU�UWRRNKGTU�QH�FGDV
TGSWKTG�C�RTGOKWO�HQT�VJG�RGTEGKXGF�KPETGCUG�KP�TKUM��+P�UVTCVGIKE�OCPCIGOGPV��TGFWEKPI
GCTPKPIU� XCTKCDKNKV[� KU� CEEGRVGF� CU� C� EQOOQP� IQCN� QH� VJG� HKTO�� 0GZV� VQ� VJG� EQOOQP
CTIWOGPV�QH�NQYGTKPI�VJG�GZRGEVGF�EQUVU�QH�HKPCPEKCN�FKUVTGUU��KV�KU�UWIIGUVGF�VJCV�C�UVCDNG
ECUJ� HNQY� CNNQYU� HKTOU� VQ� RGTHQTO� VJGKT� QRGTCVKQPU� OQTG� GHHKEKGPVN[�� VJGTG� CTG� PQ
WPGZRGEVGF�HKPCPEKCN�EQPUVTCKPVU� KP�RTQFWEVKQP�UEJGFWNKPI�� KPXGPVQT[�OCPCIGOGPV�CPF
VJG�COQWPV�CPF�VKOKPI�QH�NCDQT�CPF�TCY�OCVGTKCNU�UWRRNKGU�
#�HKPCN�VJQWIJV�QP�VJG�KORQTVCPEG�QH�GCTPKPIU�XCTKCDKNKV[�CTKUGU�YJGP�YG�XKGY�VJG�HKTO
PQV� CU� CP� KPXGUVOGPV� QDLGEV� QT� C�OCPCIGOGPV� VQQN�� DWV� CU� CP� KPFGRGPFGPV� GPVKV[� KP
GEQPQOKE� CPF� UQEKCN� TGCNKV[�� (KTUV� QH� CNN�� PQV� CNN� HKTOU� CTG� NKUVGF� QP� C� UVQEM� GZEJCPIG�
1HVGP�� VJG[� CTG� QYPGF� D[� QPN[� QPG� QT� C� HGY� KPXGUVQTU�� YJQ� JQNF� C� XGT[� WPFKXGTUKHKGF
RQTVHQNKQ�
KP�VJG�NCPIWCIG�QH�HKPCPEKCN�GEQPQOKEU���6JKU�OGCPU�VJCV�VJG�TKUM�QH�HKPCPEKCN
FKUVTGUU� KU�C�XGT[� TGCN� TKUM� HQT� VJGO��QPG�YJKEJ� VJG[�FQ�PQV�YCPV� VQ�DG� VQQ� NCTIG��6JKU
OGEJCPKUO�JCU� GXGP� DGGP� GUVCDNKUJGF� KP� TGUGCTEJ� KP� VJG� HKGNF� QH� HKPCPEKCN� GEQPQOKEU�
FKUEWUUGF� KP� UGEVKQP� ������ 
RCIG� �����/C[GTU� CPF� 5OKVJ� 
������ GZCOKPGF� VJG� WUG� QH
TGKPUWTCPEG� KP� VJG� KPUWTCPEG� KPFWUVT[�� +PUWTCPEG� KU� C� YCUVG� QH� OQPG[� CEEQTFKPI� VQ
HKPCPEKCN� GEQPQOKEU� VJGQT[�� DGECWUG� KV� TGFWEGU� QPN[� PQP�U[UVGOCVKE� TKUM�� *QYGXGT�
/C[GTU�CPF�5OKVJ�
������HQWPF�VJCV�KPUWTCPEG�HKTOU�YKVJ�C� .NQ[F U�V[RG �UVTWEVWTG� �K�G�
KPUWTCPEG�HKTOU�YJQ�JCXG�TGNCVKXGN[�HGY�WPFGTYTKVGTU�
 UJCTGJQNFGTU ��YJQ�CTG�NKCDNG�HQT

C� NCTIG�RCTV� QH�� VJGKT� RGTUQPCN�YGCNVJ� � WUG� TGKPUWTCPEG�OQTG� QHVGP� VJCP�YKFGN[� JGNF
HKTOU�� )GPGTCNN[�� VJG� NGUU�FKXGTUKHKGF� VJG�QYPGTU �RQTVHQNKQ�� VJG�ITGCVGT� VJG� TGKPUWTCPEG
RWTEJCUGU��6JWU�.NQ[F U�TGKPUWTG�OQUV��YJKNG�YKFGN[�JGNF�UVQEMU�TGKPUWTG�NGCUV �
R������
5Q� HQT� HKTOU� YKVJ� EQPEGPVTCVGF� QYPGTUJKR�� CPF� VJWU� HQT� WPNKUVGF� HKTOU� KP� IGPGTCN�
TGFWEKPI�GCTPKPIU�XCTKCDKNKV[� KU�CP�CVVTCEVKXG�� KH�PQV�EQORWNUQT[�OCPCIGTKCN� HQEWU�RQKPV�
'XGP� YJGP� KIPQTKPI� VJG� EQPUGSWGPEGU� HQT� VJG� KPFKXKFWCN� QYPGT�� KV� ECP� DG� VJQWIJV
FGUKTCDNG�VQ�HQNNQY�C�EQWTUG�QH�CEVKQP�YJKEJ�YKNN�UWRRQTV�VJG�XKCDKNKV[�QH�VJG�HKTO��6JKU�KU
TGHNGEVGF�KP�VJG�QRKPKQPU�QH�EJKGH�HKPCPEKCN�QHHKEGTU�QH�OCLQT�&WVEJ�HKTOU��CU�TGRQTVGF�D[
%QQNU� 
������ R�������� ���� QH� VJG� KPVGTXKGYGF� %(1 U� OGPVKQPGF� RTQHKV� OCZKOK\CVKQP�
CKOGF� CV� EQPVKPWKV[ � QT� EQPVKPWKV[ � CU� VJG� RTKOCT[� IQCN� QH� VJGKT� EQTRQTCVKQP���� +V� KU
EQPUKUVGPV�YKVJ�VJG�XKGY�VJCV�C�HKTO�CU�UWEJ�JCU�CP�KPVTKPUKE�XCNWG� �DQVJ�GEQPQOKE�CPF
UQEKCN��5JQWNF�QPG�CEEGRV�VJKU�XKGY��VJGP�CEJKGXKPI�C�UVCDNG�GCTPKPIU�FGXGNQROGPV� KU�C
NGIKVKOCVG��KORQTVCPV�IQCN�HQT�VJG�HKTO���

���� D�PRGHO

*CXKPI�FKUEWUUGF�VJG�TGUGCTEJ� HKGNFU� VJCV�ECP�JGNR�WU� KP�WPFGTUVCPFKPI� VJG� TQNG�QH� VJG
EQUV�UVTWEVWTG��CPF�JCXKPI�GUVCDNKUJGF�VJG�TGNGXCPEG�QH�VJG�EQUV�UVTWEVWTG�VJTQWIJ�FQKPI
VJKU� HQT�GCTPKPIU�XCTKCDKNKV[�� VJG�VKOG�JCU�EQOG�VQ�CEVWCNN[� NQQM� KPVQ�VJG� HKTO�CPF�UVCTV
QWT� UGCTEJ� HQT� VJG� VTWG� TQNG� QH� VJG� EQUV� UVTWEVWTG� KP� HKTO� RGTHQTOCPEG�� 5VCTVKPI� HTQO
�������������������������������������������������
���KV�UJQWNF�DG�PQVGF��JQYGXGT��VJCV�%QQNU �TGUGCTEJ�YCU�WPFGTVCMGP�DGHQTG�VJG�EWTTGPV�UJCTGJQNFGT�J[RG
JCF�VCMGP�QHH�
���UGG�9GKOGT�
������HQT�C�IGPGTCN�VTGCVKUG�QP�HKTO�HKPCPEKCN�IQCNU�
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HKPCPEKCN�GEQPQOKEU��YG�IGV�CP�CRRTQCEJ�VJCV�OCMGU�VJG�XCNWG�QH�FQN�VJG�EGPVTCN�HQEWU�QH
VJG�TGUGCTEJ��9G�YQWNF�DG�VT[KPI�VQ�HKPF�YJCV�XCTKCDNGU�KPHNWGPEG�VJCV�XCNWG��CPF�OC[DG
WNVKOCVGN[�CKO�CV�KFGPVKH[KPI�VJG�QRVKOCN�XCNWG�IKXGP�C�EGTVCKP�UGV�QH�EQPFKVKQPU��#U�JCU
DGGP�PQVGF�TGRGCVGFN[��VJKU�KU�PQV�HGCUKDNG�FWG�VQ�EQPEGRVWCN�CPF�OGCUWTGOGPV�RTQDNGOU
YKVJ� FQN�� $GUKFGU�� KV� KU� C� XGT[� WPUCVKUHCEVQT[� CRRTQCEJ� HQT� C� UEJQNCT� KP� DWUKPGUU
CFOKPKUVTCVKQP� CPF� OCPCIGOGPV�� UKPEG� KV� TGFWEGU� VJG� EQORNGZKVKGU� UWTTQWPFKPI
OCPCIGTKCN�FGEKUKQPU�VQ�C�UKPING�PWODGT��6JG�QVJGT�HKGNFU�NGCXG�OQTG�TQQO�HQT�OQFGNKPI
UWEJ�FGEKUKQPU�YKVJ�OQTG�EQPVGZV��CPF�YKVJ�NGUU�CUUWORVKQPU�CDQWV�VJG�DGJCXKQT�QH�VJG
TGCN� EJCTCEVGTKUVKEU�QH� VJG� HKTO��DWV� KV� KU� PQV�PGEGUUCT[� VQ� EJQQUG�QPG� CU� VJG�RTGXCKNKPI
HKGNF�
+H�YG�TGXKGY�CNN�VJG�NKVGTCVWTG�QP�VJG�QRGTCVKPI�NGXGTCIG�CPF�FQ�UQOG�CFFKVKQPCN�VJKPMKPI
QH�QWT�QYP��YG�ECP�KFGPVKH[�C�PWODGT�QH�KORQTVCPV�XCTKCDNGU�VJCV�FGUGTXG�EQPUKFGTCVKQP�
9G�UVCTVGF�YKVJ�GCTPKPIU�XCTKCDKNKV[��UQ�VJKU�QDXKQWUN[�KU�C�EJCTCEVGTKUVKE�QH�VJG�HKTO�VJCV
JCU�VQ�HKPF�KVU�RNCEG�KP�VJG�OQFGN��0GZV�VQ�VJKU��VGEJPQNQI[�KU�FGGOGF�KORQTVCPV�UKPEG�KV
ECP�DG�C�EQPUVTCKPV� VQ� VJG�RQUUKDNG� EJQKEGU� KP�QTICPK\KPI� VJG�RTQFWEVKQP�RTQEGUU��6JKU
XCTKCDNG� CNUQ� ECRVWTGU� VJG� RTQFWEVKQP�OCPCIGOGPV� CURGEVU�� YKVJ� YJKEJ� YG� OGCP� VJG
QRGTCVKQPCN�EJCTCEVGTKUVKEU�QH�VJG�RTQFWEVKQP�RTQEGUU�
CNVJQWIJ�VJKU�KU�C�UQOGYJCV�UKORNG
KPVGTRTGVCVKQP���6JG�RQUUKDKNKVKGU�C�HKTO�JCU�YKVJ�TGURGEV�VQ�HKPCPEKPI�KVU�KPXGUVOGPVU�ECP
CNUQ�CEV�CU�C� TGUVTKEVKQP�QP�VJG�QRGTCVKPI� NGXGTCIG�� KV�OC[�PQV�DG�RQUUKDNG� HQT�C� HKTO� VQ
EJQQUG�C�JKIJ�NGXGN�QH�HKZGF�EQUVU�DGECWUG�KV�ECPPQV�RWV�WR�VJG�HWPFU�HQT�KV��5VTCVGI[�KU�CP
KPHNWGPEG�KP�VJCV�KV�RCTVN[�FGVGTOKPGU�VJG�TKUM�CVVKVWFG�QH�VJG�HKTO��DWV�CNUQ�VJG�EJQKEG�VQ
DG� C� VGEJPQNQIKECNN[� CFXCPEGF� HKTO� QT� PQV�� (NGZKDKNKV[� UGGOU� CP� QXGTCNN� KORQTVCPV
EJCTCEVGTKUVKE��(KPCNN[��YG�PGGF�VQ�VCMG�KPVQ�CEEQWPV�VJG�OCTMGV�EQPFKVKQPU��VJG�PCVWTG
QH� VJG� FGOCPF�� VJG� KPVGPUKV[� QH� VJG� EQORGVKVKQP�� VJG� KPFWUVT[� UVTWEVWTG�� #HVGT� UQOG
VJQWIJV��VJGUG�XCTKCDNGU�ECP�DG�RNCEGF�KPVQ�C�OQFGN�CU�HQNNQYU�

UCNGU

UVTCVGI[

VGEJPQNQI[

HWPFU
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E
Q
U
V�
U
VT
W
E
VW
T
G

HKIWTG�����C�EQPEGRVWCN�OQFGN�QH�VJG�RQUKVKQP�QH�VJG�EQUV�UVTWEVWTG�YKVJ�TGURGEV�VQ�HKTO�EJCTCEVGTKUVKEU�CPF
GCTPKPIU�

6JKU�OQFGN� VTKGU� VQ� RWV� VJG� KORQTVCPEG� QH� VJG� EQUV� UVTWEVWTG� HQT� HKTO� RGTHQTOCPEG� KP
RGTURGEVKXG��4CVJGT�VJCP�UGGKPI�KV�CU�VJG�FGEKUKXG�XCTKCDNG��KV�KU�TGICTFGF�CU�PQVJKPI�OQTG

CPF� PQVJKPI� NGUU�� VJCP� C� OGEJCPKUO� VJTQWIJ� YJKEJ� VJG� KORQTVCPV� KPHNWGPEGU� QP
GCTPKPIU�XCTKCDKNKV[�CTG�VTCPUNCVGF�
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HDUQLQJV
)KXGP�VJG�HQEWU�QP�GCTPKPIU�XCTKCDKNKV[��KV�KU�PQ�UWTRTKUG�VJCV�YG�PGGF�KV�KP�VJG�OQFGN��+V
KU�JGNRHWN�VQ�UGG�KV�CU�UQOGVJKPI�FKHHGTGPV�HTQO�C�RWTG�HKPCPEKCN�TGUWNV��JQYGXGT��KV�KU�QPG
QH� VJG�OCKP�RTQZKGU� HQT� VJG� CIITGICVG� HNGZKDKNKV[� QH� C� HKTO��6JG� EQPEGRV� QH� HNGZKDKNKV[� KU
JCTF�VQ�FGHKPG��CU�YKNN�DGEQOG�ENGCT�NCVGT�QP��+V�ECP�DG�KFGPVKHKGF�CV�OCP[�NGXGNU��CPF�CNN
CTG� KORQTVCPV� HQT� HKTO�RGTHQTOCPEG��(QT�GZCORNG�� KH�YG�YCPV� VQ�CUUGUU� VJG� KORCEV�QH� C
HNGZKDNG�OCPWHCEVWTKPI� U[UVGO� 
(/5�� QP� VJG� HNGZKDKNKV[� QH� VJG� HKTO�� YG� CTG� EQPHTQPVGF
YKVJ� VYQ� EQPHNKEVKPI� KPHNWGPEGU�� 1P� QPG� JCPF�� YG� CEJKGXG� C� RTQFWEV� OKZ� HNGZKDKNKV[�
YJKEJ� ECP� VTCPUNCVG� KVUGNH� KP� UVCDNG� GCTPKPIU� DGECWUG� KV� CNNQYU� VJG� HKTO� VQ� CFCRV� VQ
EJCPIGU�KP�VJG�PCVWTG�QH�VJG�FGOCPF��*QYGXGT��CP�(/5�CNUQ�TGUWNVU�KP�JKIJ�HKZGF�EQUVU�
CPF� VJGTGHQTG� JKIJ� QRGTCVKPI� NGXGTCIG�� 6JKU� OGCPU� VJCV� VJG� UGPUKVKXKV[� HQT� FGOCPF
XQNWOG� HNWEVWCVKQPU� KU� KPETGCUGF�� CPF� QXGTCNN� HNGZKDKNKV[� KU� FGETGCUGF�� +V� KU� XGT[� YGNN
RQUUKDNG� VJCV� VJGUG� KPHNWGPEGU�QHHUGV�GCEJ�QVJGT�� TGUWNVKPI� KP�CP� KORTQXGF� HNGZKDKNKV[� HQT
VJG� HKTO�� +V� KU� CNUQ� RQUUKDNG� HQT� EGTVCKP� HNGZKDKNKV[� OGCUWTGU� VQ� TGUWNV� KP� YQTUGPKPI
RGTHQTOCPEG�KP�QVJGT�CURGEVU��6JG�WUG�QH�VGORQTCT[�YQTMGTU�GPJCPEGU�XQNWOG�HNGZKDKNKV[�
DWV� ECP� TGUWNV� KP� C�FGETGCUG� KP�RTQFWEV�SWCNKV[�� +H�YG� UJQWNF� EJQQUG� C� URGEKCN� HQTO� QH
HNGZKDKNKV[��YJGVJGT� KV� KU� RTQFWEV�� RTQEGUU�� QT� EQUV�� YG�YQWNF� PQV� DG� CDNG� VQ� EQRG�YKVJ
VJGUG�UKVWCVKQPU��9G�CTG�NQQMKPI�HQT�VJG�QXGTCNN�HNGZKDKNKV[�QH�VJG�HKTO��CPF�UKPEG�GCTPKPIU
KU�VJG�DQVVQO�NKPG�HQT�HKTO�RGTHQTOCPEG�
FGURKVG�CNN�KVU�UJQTVEQOKPIU��CPF�RTQXKFGF�VJCV
YG� NQQM� CV� C� NQPIGT� VGTO� VJCP� QPN[� PGZV� SWCTVGT U� TGUWNVU��� KV� KU� VJG�OQUV� CRRTQRTKCVG
QXGTCNN�OGCUWTG�QH�HKTO�RGTHQTOCPEG�

VDOHV
+P� VJG� GSWCVKQP� HQT� FQN�� WPKV� UCNGU� CTG� VJG� QPN[� XCTKCDNG��YJGTGCU� RTKEG�� CPF� HKZGF� CPF
XCTKCDNG�EQUVU�CTG�HKZGF�RCTCOGVGTU��9JKNG�VJG�EWTTGPV�OQFGN�VTKGU� VQ�EKTEWOXGPV�VJGUG
TGUVTKEVKQPU��KV�OWUV�UVKNN�DG�PQVGF�VJCV�UCNGU�CTG�VJG�HKTUV�CPF�OQUV�KORQTVCPV�FTKXKPI�HQTEG
HQT� GCTPKPIU�� %JCPIGU� KP� FGOCPF� YKNN�� WPFGT� EQPUVCPV� EQPFKVKQPU�� NGCF� VQ� GCTPKPIU
XCTKCDKNKV[��6JG�FQN�HQTOWNC�ECNEWNCVGU�VJG�OCIPKVWFG�QH� VJCV�XCTKCDKNKV[��6JGTG�CTG�VYQ
DCUKE� YC[U� KP� YJKEJ� UCNGU� RNC[� C� TQNG� KP� VJG� OQFGN�� 6JG� HKTUV� QPG� KU� CU� RCTV� QH� VJG
KPXGUVOGPV� FGEKUKQP� RTQEGUU�� CPF� VJG� UGEQPF� QPG� KU� CU� C� EQPVKPIGPE[� 
GPXKTQPOGPV�
HCEVQT�
+P�KPXGUVOGPV�FGEKUKQPU��GZRGEVGF�TGXGPWGU�CTG�VJG�OCKP�UQWTEG�QH�WPEGTVCKPV[��+P�QTFGT
VQ�EQRG�YKVJ�VJKU�WPEGTVCKPV[��UGXGTCN�OGVJQFU�JCXG�DGGP�FGXGNQRGF��6YQ�ECVGIQTKGU�ECP
DG� FKUVKPIWKUJGF�� CUUGUUKPI� VJG� TKUM� CUUQEKCVGF� YKVJ� VJG� RTQLGEV�� CPF� GUVKOCVKPI� VJG
RQUUKDNG� TGXGPWG� RCVVGTPU� CPF� VJGKT� RTQDCDKNKVKGU�� 6JG� HKTUV� OGVJQF� KU� EQPPGEVGF� YKVJ
ECRKVCN�DWFIGVKPI�VGEJPKSWGU��YJKNG�VJG�UGEQPF�QPG�QTKIKPCNN[�YCU�FGXGNQRGF�YKVJKP�VJG
HKGNF� QH� UVTCVGIKE�OCPCIGOGPV��1H� EQWTUG�� VJGUG� VYQ� CRRTQCEJGU� ITGCVN[� EQKPEKFG�� CPF
UJQWNF�DQVJ�DG�RCTV�QH� VJG� KPXGUVOGPV�FGEKUKQP�RTQEGUU��(QT� VJG�RWTRQUG�QH� GXCNWCVKPI
VJG�EQUV�UVTWEVWTG��VJG�TKUM�CRRTQCEJ�UGGOU�NGUU�WUGHWN��UKPEG�KV�EQPFGPUGU�CNN�RQUUKDKNKVKGU
WNVKOCVGN[� KPVQ� QPG� HKIWTG�� VJG� FKUEQWPV� TCVG�� RQUUKDN[� CWIOGPVGF� YKVJ� CP� GZVTC� TKUM
RTGOKWO�� QT� TCVJGT� TKUM� EJCTIG�� KP� ECUG� QH� ITGCVGT� RGTEGKXGF� TKUM�� +P� QTFGT� VQ� IKXG
OGCPKPI�VQ�VJG�EQUV�UVTWEVWTG�KP�VJKU�EQPVGZV��YG�YQWNF�XKGY�KV�CU�C�JGFIKPI�KPUVTWOGPV
CICKPUV�FGOCPF�
TGXGPWG��XCTKCDKNKV[��#NVJQWIJ� VJKU� KU� CP� KPVGTGUVKPI� CRRTQCEJ� HTQO�C
VJGQTGVKECN� RQKPV� QH� XKGY�� KV� KU� JCTF� VQ� EQPPGEV� KV� VQ� VJG� RTQRQUGF� EQPEGRVWCN� OQFGN
DGECWUG�QH� KVU� GORJCUKU�QP�DWUKPGUU�GEQPQOKEU�CPF� TKUM�OCPCIGOGPV� 
UGG� CNUQ� UGEVKQP
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������QP�RCIG������5KPEG�VJG�EQUV�UVTWEVWTG�GZRTGUUGU�KVUGNH�OQTG�YJGP�TGXGPWGU�HNWEVWCVG
OQTG��YG�CTG�GURGEKCNN[�KPVGTGUVGF�KP�VJG�GZRNKEKV�EJCPIGU�KP�TGXGPWGU��CPF�PQV�UQ�OWEJ
VJGKT� GZRGEVGF� XCNWG� CPF� XCTKCPEG��6JGTGHQTG�� CRRTQCEJGU� KP� VJG� VTCFKVKQP� QH� UEGPCTKQ
CPCN[UKU�CNUQ�UGGO�CRRTQRTKCVG� VQ�WUG��6JKU�YQWNF�DTKPI�WU� VQ� VJG� V[RG�QH� CPCN[UKU�YKVJ
YJKEJ�YG�KPVTQFWEGF�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�KP�UGEVKQP�����
9JGP�YG�CTG�GXCNWCVKPI�CEVWCN� HKTO�RGTHQTOCPEG��YG�NQQM�CV� VJG�OCTMGV� KP�YJKEJ�VJG
HKTO� QRGTCVGU� CU� C� EQPVKPIGPV� HCEVQT�� 6JG� OCTMGV� HQTEGU� KP� VWTP� ECP� ECWUG� EGTVCKP
UVTCVGIKE� FGEKUKQPU�� DWV� VJKU� YKNN� QPN[� DG� VJG� ECUG� YJGP� FGOCPF� FQGU� PQV� FGXGNQR� CU
GZRGEVGF� 
DGECWUG� VJGP� VJG� HKTO� YQWNF� JCXG� KPEQTRQTCVGF� KV� KPVQ� KVU� KPXGUVOGPV
FGEKUKQP���$CUKECNN[��VJG�SWGUVKQP�KU�YJCV�C�HKTO�FQGU�YKVJ�VJG�FGXGNQROGPV�QH��CPF�KP��KVU
OCTMGV
U���1PEG�KV�KU�EQPHTQPVGF�YKVJ�VJG�NGXGTCIG�GHHGEV�QH�KVU�EQUV�UVTWEVWTG��JQY�FQGU
KV�TGCEV�VQ�VJKU!�#PF�YJCV�RQUUKDKNKVKGU�FQGU�KV�JCXG!

VWUDWHJ\
5VTCVGI[�KU�EQPEGTPGF�YKVJ�VJG�IQCNU�C�HKTO�YCPVU�VQ�CEJKGXG��CPF�JQY�KV�YKNN�IQ�CDQWV
VJCV�� 6JGTG� CTG� OCP[� FGHKPKVKQPU� QH� UVTCVGI[�� *KNN� CPF� ,QPGU� 
������ R�� � ��� NKUV� VJG
HQNNQYKPI�

���VJG�FGVGTOKPCVKQP�QH�VJG�DCUKE� NQPI�VGTO�IQCNU�CPF�QDLGEVKXGU�QH�CP�GPVGTRTKUG��CPF

VJG� CFQRVKQP� QH� EQWTUGU� QH� CEVKQP� CPF� VJG� CNNQECVKQP� QH� TGUQWTEGU� PGEGUUCT[� HQT
ECTT[KPI�QWV�VJGUG�IQCNU�
CVVTKDWVGF�VQ�#NHTGF�%JCPFNGT��


���VJG�RCVVGTP�QT�RNCP�VJCV�KPVGITCVGU�CP�QTICPK\CVKQP U�OCLQT�IQCNU��RQNKEKGU��CPF�CEVKQP
UGSWGPEGU�KPVQ�C�EQJGUKXG�YJQNG�
,COGU�$��3WKPP��


��� C� WPKHKGF�� EQORTGJGPUKXG�� CPF� KPVGITCVGF� RNCP� FGUKIPGF� VQ� GPUWTG� VJCV� VJG� DCUKE
QDLGEVKXGU�QH�VJG�GPVGTRTKUG�CTG�CEJKGXGF�
9KNNKCO�(��)NWGEM��

6JGUG�FGHKPKVKQPU�CTG�YJCV�*KNN�CPF�,QPGU�ECNN� VTCFKVKQPCN ��UKPEG�VJG�DCUKU� KU�C� TCVKQPCN
RNCPPKPI� RTQEGUU�� 6JG[� CNUQ� RQKPV� VQ� C� PGY� CRRTQCEJ�� KP� EKVKPI� *GPT[� /KPV\DGTI U
FGHKPKVKQP�QH�UVTCVGI[�CU�C�RCVVGTP�KP�C�UVTGCO�QH�FGEKUKQPU�QT�CEVKQPU��VJG�RCVVGTP�DGKPI�C
RTQFWEV� QH� YJCVGXGT� KPVGPFGF� 
RNCPPGF�� UVTCVGIKGU� CTG� CEVWCNN[� TGCNK\GF� CPF� QH� CP[
GOGTIGPV�
WPRNCPPGF��UVTCVGIKGU�
(QT�QWT�RWTRQUGU��VJGUG�FGHKPKVKQPU�VGPF�VQ�DG�VQQ�DTQCF��1H�EQWTUG��VJG�UQ�ECNNGF� PGY
CRRTQCEJ �KU�PQV�TGCNN[�C�FGHKPKVKQP�QH�UVTCVGI[��CV�VJG�OQUV� KV�ECP�DG�UGGP�CU�CP�GZ�RQUV
CUUGUUOGPV�QH�UVTCVGI[��#� IQQF �UVTCVGI[�KU�QPG�KP�YJKEJ�GOGTIKPI�PGY�KPHNWGPEGU�ECP�DG
CFGSWCVGN[� FGCNV�YKVJ�� HQT� GZCORNG� D[�OCMKPI� VJG�RTQEGUUGU� QH� VJG� HKTO�OQTG� HNGZKDNG�
$WV�FGHKPKVKQPU�KPXQNXKPI�NQPI�VGTO�RNCPU�CPF�QDLGEVKXGU�CTG�CNUQ�PQV�XGT[�RTCEVKECN�
DWV
VJGP��VJG�UCOG�ECP�DG�UCKF�HQT�UVTCVGI[���9JCV�YG�TGCNN[�OGCP�D[�UVTCVGI[�KU�PQV�LWUV�VJG
FGEKUKQP�VQ�GPVGT�C�URGEKHKE�OCTMGV��QT�VQ�FGXGNQR�C�PGY�RTQFWEV��QT�VQ�CESWKTG�QT�UGNN�C
DWUKPGUU�WPKV��DWV�CNUQ�VJG�EJQKEG�HQT�C�EGTVCKP�VGEJPQNQI[��VJG�EJQKEG�HQT�QPG�KPXGUVOGPV
RTQLGEV�QXGT�CPQVJGT��VJG�UECNG�QH�VJG�RTQLGEVU��KP�CNN��LWUV�QPG�NGXGN�NGUU�VJCP�VJG�GUQVGTKE
NGXGN� QH� TGCN � UVTCVGIKE� OCPCIGOGPV�� 6JG� OCKP� VJQWIJV� DGJKPF� VJG� KPENWUKQP� QH� VJKU
XCTKCDNG�YCU�VJG�HCEV�VJCV�C�EQORCP[�YKNN�FGEKFG�QP�KPXGUVOGPVU�DCUGF�QP�GZRGEVCVKQPU
HQT�VJG�HWVWTG��YJKEJ�ECP�NGCF�VQ�EGTVCKP�FGEKUKQPU�VJCV�CTG�PQV�YJQNN[�LWUVKHKCDNG�VJTQWIJ
ECRKVCN� DWFIGVKPI� VGEJPKSWGU� � HQT� GZCORNG�� DGECWUG� VJG[� TGUWNV� KP� CRRTQZKOCVGN[� VJG
UCOG� HKPCPEKCN� TGUWNVU�� (KTOU� YKNN� VJGP�OCMG� VJGKT� FGEKUKQP� DCUGF� QP� EGTVCKP� UVTCVGIKE
EJQKEGU��NKMG�DGKPI�C�VGEJPQNQI[�NGCFGT�



��

6JG� EQPEGRV� QH� UVTCVGI[� KU� TCVJGT� GNWUKXG�� 9JGP� YG� VCNM� CDQWV� UVTCVGI[�� VJKU� QHVGP
JCRRGPU� KP� VGTOU� NKMG� NQPI�VGTO� IQCNU�� EQTG� EQORGVGPEGU�� UVTCVGIKE� KPVGPVU�� EQUV
NGCFGTUJKR�GVE��6JKU�ECP�DG�EJCTCEVGTK\GF�CU� UVTCVGI[�CV� KVU�JKIJGUV� NGXGN��1P�VJG�QVJGT
JCPF��YG�ECP�VCNM�CDQWV�UVTCVGIKE�FGEKUKQPU��6JKU�KU�OWEJ�OQTG�FQYP�VQ�GCTVJ��YKVJ�VJG
OQUV�UVTCVGIKE�CURGEV�DGKPI�VJG�KTTGXGTUKDKNKV[�QH�VJG�FGEKUKQP��9JCV�YG�CTG�NQQMKPI�HQT�KP
QWT�OQFGN�KU�PQV�SWKVG�ENGCT�[GV��6JG�EJQKEG�HQT�C�EGTVCKP�VGEJPQNQI[�ECP�DG�DCUGF�QP�VJG
HCEV� VJCV� C� EQORCP[� YCPVU� VQ� DG� C� JKIJ� VGEJPQNQI[�EQORCP[�� QT� UQNGN[� QP� ECRKVCN
DWFIGVKPI� TGCUQPU��1P� VJG� QVJGT� JCPF��YJGP� C� HKTO�JCU� C� EGTVCKP� CUUGV� EQPUVGNNCVKQP�
TGUWNVKPI�KP�C�IKXGP�QRGTCVKPI�NGXGTCIG��KV�KU�RQUUKDNG�VJCV�KPFWUVT[�GHHGEVU�OCMG�KV�RWTUWG
C�FKHHGTGPV� UVTCVGI[��6JKU� ECP�DG�QDUGTXGF� KP� VJG� EJGOKECN� KPFWUVT[��YJGTG� KP� VKOGU� QH
QXGTECRCEKV[��EQORCPKGU�ECP�VT[�VQ�DGCV�VJGKT�QRRQPGPVU�D[�QHHGTKPI�VJG�NQYGUV�RTKEG�KP
VJG�DGNKGH�VJCV�VJGKT�WPKV�RTKEG�KU�NQYGT��VJWU�VT[KPI�VQ�USWGG\G�VJG�EQORGVKVQTU�QWV�QH�VJG
OCTMGV��*GTG�YG�UGG�C�UVTQPI�EQPPGEVKQP�YKVJ�UCNGU�CU�C�XCTKCDNG�KP�VJG�OQFGN�
5Q�UVTCVGI[� KU� EQPEGTPGF�YKVJ� VJG�YC[� VJG� KTTGXGTUKDNG� KPXGUVOGPVU�CTG�OCFG�� CPF�CNUQ
YKVJ� VJG� YC[� KP� YJKEJ� VJG� CUUGVU� CTG� FGRNQ[GF� FWG� VQ� VJG� EJCPIKPI� DWUKPGUU
GPXKTQPOGPV�� +FGCNN[�� VJGUG� EJCPIGU� CTG� KPEQTRQTCVGF� KPVQ� VJG� QTKIKPCN� KPXGUVOGPV
FGEKUKQP��CPF�VJGTGHQTG�FQ�PQV�TGSWKTG�CP�CFLWUVOGPV�KP�UVTCVGI[�

WHFKQRORJ\
6GEJPQNQI[�KU�CV�VJG�JGCTV�QH�OCP[�KPXGUVOGPV�FGEKUKQPU��+P�TGEGPV�[GCTU��VJGTG�JCU�DGGP
KPETGCUKPI�CVVGPVKQP� HQT� VGEJPQNQI[� CPF� KVU� KORQTVCPEG� HQT� HKTO�RGTHQTOCPEG��6JKU�JCU
DGGP� KPKVKCVGF� D[� VJG� ITQYKPI� KORQTVCPEG� QH� HNGZKDKNKV[�� DGECWUG� QH� VJG� RGTEGKXGF
VWTDWNGPEG� CPF� GXGP� EJCQU� KP� VJG� OQFGTP� HKTO U� GPXKTQPOGPV��/KNITQO� CPF� 4QDGTVU

������R�������KFGPVKH[�UGXGTCN�OCLQT�EJCPIGU�KP�OCPWHCEVWTKPI��TGUWNVKPI�KP� C�XKUKQP�QH�C
HNGZKDNG� OWNVKRTQFWEV� HKTO� VJCV� GORJCUK\GU� SWCNKV[� CPF� URGGF[� TGURQPUG� VQ� OCTMGV
EQPFKVKQPU� YJKNG� WVKNK\KPI� VGEJPQNQIKECNN[� CFXCPEGF� GSWKROGPV� CPF� PGY� HQTOU� QH
QTICPK\CVKQP� � 6GEJPQNQI[� QHVGP� KU� CUUQEKCVGF� YKVJ� KPPQXCVKQP�� EJCPIG�� 4�&�� CPF
EQORGVKVKXG�CFXCPVCIG��+P�VJG�OQFGN��JQYGXGT��YG�CTG�KPVGTGUVGF�KP�VGEJPQNQI[�CV�GXGT[
NGXGN��GXGP�VJG�OQUV�EQOOQP�CPF�DCUKE�QPG��6JG�HQEWU�RQKPV� KU�PQV�QP�CFXCPEGOGPV�QH
VGEJPQNQI[�� DWV� QP� VJG� EJQKEG� QH� VGEJPQNQI[�OCFG� D[� VJG� HKTO�� +V� KU� QPN[� VJTQWIJ� VJG
RQUUKDKNKV[� QH� JCXKPI� C� EJQKEG� KP� VJG�YC[� C� RTQEGUU� KU� UVTWEVWTGF� VJCV� HKTOU� ECP� CFLWUV
VJGKT� QRGTCVKPI� NGXGTCIG�� +H� VJG� VGEJPQNQI[� QH� VJG� HKTO U� RTQEGUUGU� TGSWKTGU� C� OKPKOCN
UECNG�� VJG� EQUV� UVTWEVWTG� KU� PQV� TGNGXCPV� CU� C� FGEKUKQP� XCTKCDNG�� (QT� QWT� RWTRQUGU�
VGEJPQNQI[� ECP� DG� FGHKPGF� CU� VJG� YC[� C� RTQFWEVKQP� RTQEGUU� KU� RJ[UKECNN[� 
OCVGTKCNN[�
UVTWEVWTGF�

IXQGV
#NVJQWIJ�VJG�VJGQT[�QH�HKPCPEKCN�GEQPQOKEU�UC[U�VJCV�C�HKTO�YKNN�DG�CDNG�VQ�CVVTCEV�OQPG[
HQT�GXGT[�028�RQUKVKXG�RTQLGEV��KP�TGCNKV[�VJKU�YKNN�PQV�DG�VJG�ECUG��(KTUV�QH�CNN��QPN[�NKUVGF
HKTOU�JCXG� HWNN� CEEGUU� VQ� VJG�ECRKVCN�OCTMGVU��0QP�NKUVGF� HKTOU�� GURGEKCNN[� UOCNNGT� QPGU�
CTG� PQV� CNYC[U� KP� VJG� RQUKVKQP� VQ� HKPF� KPXGUVQTU� VJCV� CTG� YKNNKPI� VQ� RTQXKFG� VJG� HWPFU
PGGFGF�HQT�C�RCTVKEWNCT�KPXGUVOGPV�RTQLGEV��6JG�CESWKUKVKQP�QH�C�HNGZKDNG�OCPWHCEVWTKPI
U[UVGO�V[RKECNN[� KU�CP�KPXGUVOGPV�YJKEJ�TGSWKTGU�C� NCTIG�COQWPV�QH�OQPG[��5JQWNF�VJG
HKTO�PQV�DG�CDNG�VQ�QDVCKP�VJG�HWPFU��VJGP�KV�ECPPQV�KPXGUV�KP�YJCV�OC[�XGT[�YGNN�DG�VJG
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OQUV� UGPUKDNG�YC[��6JGTGHQTG�� VJG�FGITGG� VQ�YJKEJ� HKTOU� ECP� HKPCPEG� VJGKT� KPXGUVOGPV
UGGOU�CP�KORQTVCPV�KPHNWGPEG�QP�VJG�QRGTCVKPI�NGXGTCIG�QH�VJG�HKTO�

VR�ZKHUH�LV�IOH[LELOLW\"
+P� KFGPVKH[KPI� VJG� KORQTVCPV� XCTKCDNGU� KPHNWGPEKPI� VJG� QRGTCVKPI� NGXGTCIG�� YG� CNUQ
OGPVKQPGF�HNGZKDKNKV[��#NVJQWIJ�KV�YCU�OGPVKQPGF�VJCV�VJG�EQPEGRV�QH�HNGZKDKNKV[�KU�JCTF
VQ�QRGTCVKQPCNK\G��VJG�SWGUVKQP�UVKNN�UVCPFU�YJ[�KV�KU�PQV�KPEQTRQTCVGF�KP�VJG�OQFGN�
6JGTG�CTG�OCP[�FGHKPKVKQPU�QH�HNGZKDKNKV[��6JG�QTKIKPCN�GEQPQOKE�FGHKPKVKQP�QH�HNGZKDKNKV[�KU
CVVTKDWVGF�VQ�5VKINGT��YJQ�KP������UVCVGF�VJCV�C�HNGZKDNG�RNCPV�
RTQEGUU��JCU�C�HNCV�UJQTV�
TWP�CXGTCIG�EQUV�EWTXG��6JKU�OGCPU�VJCV�VJG�RTQFWEVKQP�NGXGN�ECP�XCT[�YKVJQWV�TGUWNVKPI
KP� NCTIG� WPKV� EQUVU�� #U� QTKIKPCNN[� KPFKECVGF� D[� 5VKINGT�� VJKU� OGCPU� VJCV� HNGZKDKNKV[� KU
UGEWTGF� D[� VTCPUHGTTKPI� TGUQWTEGU� HTQO� VJG� HKZGF� VQ� VJG� XCTKCDNG� ECVGIQT[ � 
EKVGF� D[
#TCPQHH�� ������ R�������� 6TCPUNCVGF� VQ� QWT� TGUGCTEJ� VJGOG�� VJKU� OGCPU� VJCV� HNGZKDKNKV[
YQWNF� DG� CEJKGXGF� D[� NQYGTKPI� VJG� QRGTCVKPI� NGXGTCIG�� *QYGXGT�� VJKU� KU� VQQ� UKORNG� C
XKGY�
5GVJK�CPF�5GVJK�
������EQPFWEVGF�C�UWTXG[�QP�HNGZKDKNKV[�KP�OCPWHCEVWTKPI�CPF�HQWPF� CV
NGCUV����FKHHGTGPV�VGTOU�HQT�XCTKQWU�V[RGU�QH�HNGZKDKNKV[ �
R��������6JG[�EQPVKPWG�

7UWCNN[�� VJGTG�CTG�UGXGTCN� VGTOU�TGHGTTKPI� VQ�VJG�UCOG�HNGZKDKNKV[� V[RG��&GHKPKVKQPU� HQT� VJGUG

VGTOU�VJCV�JCXG�CRRGCTGF�KP�VJG�NKVGTCVWTG�CTG�PQV�CNYC[U�RTGEKUG�CPF�CTG��CV�VKOGU�GXGP�HQT

KFGPVKECN� VGTOU��PQV� KP� CITGGOGPV�YKVJ�QPG� CPQVJGT� ����0QV�OWEJ�YQTM�JCU� DGGP�FQPG� VQ

FGXGNQR�CPCN[VKECN�OQFGNU�VJCV�FGCN�YKVJ�VJG�EQPEGRVU�QH�HNGZKDKNKV[�TKIQTQWUN[��CPF�QH�EQWTUG�

VQ�FGVGTOKPG�VJG�QRVKOCN�NGXGNU�QH�HNGZKDKNKV[�

6JKU� KU� UQOGYJCV�FKUEQOHQTVKPI� HQT� VJG�TGUGCTEJGT� VT[KPI�VQ� HKPF�C�ENGCT�FGHKPKVKQP�CPF
QRGTCVKQPCNK\CVKQP�QH�HNGZKDKNKV[� �GURGEKCNN[�UKPEG�VJG�UWTXG[�QH�5GVJK�CPF�5GVJK�KU�NKOKVGF
VQ�OCPWHCEVWTKPI�HNGZKDKNKV[�
#NN�VJKU�YQWNF�PQV�DG�UWEJ�C�RTQDNGO�KH�HNGZKDKNKV[�YGTG�C�QPG�YC[�UVTGGV��*QYGXGT��KV�KU
PQV� UQ� FKHHKEWNV� VQ� UJQY� VJCV� FKHHGTGPV� MKPFU� QH� HNGZKDKNKV[� CTG� YQTMKPI� KP� FKHHGTGPV
FKTGEVKQPU��6JG�GCUKGUV�GZCORNG�KU�HQWPF�KP�HNGZKDNG�OCPWHCEVWTKPI�U[UVGOU��#U�GZRNCKPGF
RTGXKQWUN[��KP�VJGUG�U[UVGOU�YG�JCXG�VYQ�OCLQT�HNGZKDKNKV[�V[RGU��XQNWOG�CPF�RTQFWEV�OKZ
HNGZKDKNKV[��#U�VJG�RTQFWEV�OKZ�XCTKGV[�QH�CP�(/5�KPETGCUGU��UQ�YKNN�VJG�OCIPKVWFG�QH�VJG
KPXGUVOGPV�� 6JGTGHQTG�� C� JKIJ� QRGTCVKPI� TCVG� KU� TGSWKTGF�� VJWU� ECWUKPI� C� TGFWEVKQP� KP
XQNWOG�HNGZKDKNKV[��#NVJQWIJ�VJKU�KU�C�TGNCVKXGN[�UKORNG�GZCORNG��KV�UJQYU�VJCV�HNGZKDKNKV[�KU
VJG� TGUWNV� QH� VJG� XCTKCDNGU� KP� VJG� OQFGN�� /CTMGV� FGOCPF� CPF� VGEJPQNQI[�� CPF� GXGP
UVTCVGI[�CNN�KPHNWGPEG�VJG�WNVKOCVG�HNGZKDKNKV[��#PF�VJKU�WNVKOCVG�HNGZKDKNKV[�KU�YGNN�FGHKPGF
KP�QWT�OQFGN��C�UVCDNG�FGXGNQROGPV�QH�GCTPKPIU��OGCPKPI�NQY�GCTPKPIU�XCTKCDKNKV[��6JKU
CNUQ�UJQYU�VJCV�HNGZKDKNKV[�KU�C�TGUWNV��CPF�PQV�CP�KPRWV�KPVQ�C�RTQEGUU��9G�ECPPQV�UGV�VJG
NGXGN�QH�HNGZKDKNKV[�CU�CP�QRGTCVKPI�EJCTCEVGTKUVKE�

������ D�JHQHULF�DSSOLFDWLRQ�RI�WKH�PRGHO��IUDQFKLVLQJ

+P�HTCPEJKUKPI��C�HKTO�GZRNQKVU�KVU�RTQFWEV��DTCPF�PCOG�QT�OCTMGVKPI�EQPEGRV�PQV�
QPN[�
VJTQWIJ�WPKVU�YJKEJ�CTG�QRGTCVGF�WPFGT�FKTGEV�EQPVTQN� QH� VJG� HKTO�� DWV� 
CNUQ�� VJTQWIJ
KPFGRGPFGPV� QWVNGVU�� 6JGUG� QWVNGVU� QT� GUVCDNKUJOGPVU� ECP� UGNN� VJG� UGTXKEG� WPFGT� UQOG
EQPFKVKQPU�� CPF� CTG� GPVKVNGF� VQ� UQOG� TGUKFWCN� RTQHKV�� (TQO� C� EQPVTCEV� RQKPV� QH� XKGY�
HTCPEJKUG�EQPVTCEVU�CTG�EJCTCEVGTK\GF�D[�SWCNKV[�UVCPFCTFU��EQOOQP�QRGPKPI�JQWTU�CPF
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RTKEG�EQPVTQNU�KORQUGF�QP�VJG�HTCPEJKUGG��CPF�TGSWKTG�VJG�HTCPEJKUQT�VQ�RTQXKFG�PCVKQPCN
CFXGTVKUKPI�CPF�VTCKPKPI�RTQITCOU�
/CVJGYUQP�CPF�9KPVGT��������
(TQO�CP�GEQPQOKE�RQKPV�QH�XKGY��HTCPEJKUKPI�KU�C�OGCPU�QH�UJCTKPI�RTQHKVU��KPUVGCF�QH�QPG
TGEKRKGPV�QH� VJG�TGUKFWCN� KPEQOG�� VJGTG�PQY�CTG�VYQ��6JKU�ECNNU� HQT� URGEKCN� CVVGPVKQP� VQ
VJG�TGNCVKQPUJKR�DGVYGGP�VJG�VYQ�RCTVKGU��UKPEG�KV�KU�RQUUKDNG�HQT�QPG�RCTV[�VQ�KPETGCUG�KVU
TGUKFWCN� KPEQOG� VJTQWIJ� CEVKQPU� VJCV� JWTV� VJG� KPEQOG� QH� VJG� QVJGT� RCTV[��&WG� VQ� VJG
KORQTVCPEG�QH�VJG�EQPVTCEVWCN�QDNKICVKQPU��HTCPEJKUKPI�KU�QHVGP�CPCN[\GF�HTQO�CP�CIGPE[
RGTURGEVKXG�� +V� KU� ENCKOGF� VJCV� CIGPE[� TGNCVKQPUJKRU� CTG� KORQTVCPV� FGVGTOKPCPVU� QH
EGTVCKP�FKOGPUKQPU�QH�VJG�EQPVTCEV �
$TKEMNG[�CPF�&CTM��������
#�HKPCPEKCN�GZRNCPCVKQP�HQT�HTCPEJKUKPI�KU�TCKUKPI�ECRKVCN��VJG�HTCPEJKUQT�KU�CDNG�VQ�GZRCPF
JKU�DWUKPGUU�OQTG�TCRKFN[�VJCP�KH�JG�TGNKGF�QP�YJQNN[�QYPGF�UWDUKFKCTKGU��6JKU�CTIWOGPV
DGCTU�UQOG�TGUGODNCPEG�VQ�QPG�QH�VJG�CTIWOGPVU�HQT�NGCUKPI��YJKEJ�KU�UWRRQUGF�VQ�DG�C
YC[�VQ�YQTM�CTQWPF�TGUVTKEVKQPU�HTQO�VJG�ECRKVCN�OCTMGV��4WDKP�
������ENCKOU�VJCV�WPVKN
VJG�VKOG�QH�JKU�RCRGT��TCKUKPI�ECRKVCN�YCU�VJG�QPN[�GZRNCPCVKQP�HQT�HTCPEJKUKPI��*G�UVCVGU
VJCV� HKPCPEKCN� GEQPQOKEU� UJQYU� VJG� TCKUKPI� ECRKVCN � CTIWOGPV� VQ� DG� HCNUG�� 5KPEG� VJG
HTCPEJKUGG�YKNN�QYP�QPN[�QPG�QT�C�HGY�QWVNGVU��JKU�KPXGUVOGPV�YKNN�DG�OWEJ�TKUMKGT�VJCP
VJCV�QH�VJG�HTCPEJKUG�EJCKP��6JGTGHQTG��JG�YKNN�TGSWKTG�C�JKIJGT�TCVG�QH�TGVWTP��TGUWNVKPI�KP
C�NQYGT�TCVG�HQT�VJG�HTCPEJKUQT��UKPEG�VJG�VQVCN�TGVWTP�YKNN�PQV�FKHHGT��+V�YQWNF�DG�DGVVGT�HQT
VJG�HTCPEJKUQT�VQ�ETGCVG�C�RQTVHQNKQ�QH�UJCTGU�QH�CNN�QWVNGVU�CPF�UGNN�VJGUG�VQ�VJG�OCPCIGTU

K�G��VJG�HQTOGT�HTCPEJKUGGU���VJWU�FKXGTUKH[KPI�VJG�TKUM�HQT�VJGO�YKVJQWV�CP[�ECRKVCN�CHHGEV
QP�VJG�HTCPEJKUQT�
4WDKP��������R����� �����
#NVJQWIJ�4WDKP U�CTIWOGPV�OC[�DG�EQPUKUVGPV�HTQO�C�VJGQTGVKECN�RQKPV�QH�XKGY��TCKUKPI
ECRKVCN� CU� CP� GZRNCPCVKQP� HQT� HTCPEJKUKPI� KU� TGCUQPCDN[� EQPUKUVGPV� YKVJ� VJG� QDUGTXGF
TGCNKV[��5GXGTCN�UVWFKGU�QP�CP�CIITGICVG�NGXGN�UJQY�C�NKHG�E[ENG�GZRNCPCVKQP�QH�HTCPEJKUKPI�
VJCV�KU��HKTOU�YKNN�ITQY�XKC�HTCPEJKUKPI��DWV�QPEG�VJG�HTCPEJKUQT�HKTO�JCU�TGCEJGF�C�EGTVCKP
ETKVKECN�UK\G��KV�UVCTVU�QRGPKPI�KVU�QYP�QWVNGVU�CPF�GXGP�DW[KPI�DCEM�HTCPEJKUGF�QPGU�
EKVGF
D[�%CTPG[�CPF�)GFCLNQXKE����������

6JG� V[RKECN� CIGPE[� GZRNCPCVKQP� HQT� HTCPEJKUKPI� YCU� HKTUV� HQTOWNCVGF� D[� 4WDKP� 
�����
R�������VQ�TGRNCEG�VJG�TCKUKPI�ECRKVCN�CTIWOGPV�

���HTCPEJKUKPI�KU�WUWCNN[�WPFGTVCMGP�KP�UKVWCVKQPU�YJGTG�VJG�HTCPEJKUGG�KU�RJ[UKECNN[�TGOQXGF

HTQO� VJG� HTCPEJKUQT�� CPF� VJWU� YJGTG�OQPKVQTKPI� QH� VJG� RGTHQTOCPEG� CPF� DGJCXKQT� QH� VJG

HTCPEJKUGG�YQWNF�DG�FKHHKEWNV��+P�VJKU�UKVWCVKQP��KV�RC[U�VQ�FGXKUG�EQPVTQN�OGEJCPKUOU�YJKEJ

IKXG� VJG� HTCPEJKUGG� CP� KPEGPVKXG� VQ� DG� GHHKEKGPV� � VQ� CXQKF� UJKTMKPI� CPF� GZEGUUKXG

EQPUWORVKQP�QH�NGKUWTG�����6JG�UKORNGUV�YC[�VQ�OQVKXCVG�VJG�HTCPEJKUGG�KU�VQ�IKXG�JKO�C�UJCTG

QH�VJG�RTQHKVU�QH�VJG�HTCPEJKUG�

%CTPG[�CPF�)GFCLNQXKE�
������VT[�VQ�CPCN[\G�HTCPEJKUKPI�HTQO�DQVJ�RGTURGEVKXGU��YJKEJ
VJG[� NCDGN� TGUQWTEG� UECTEKV[ � CPF� CFOKPKUVTCVKXG� GHHKEKGPE[ �� 4GUQWTEG� UECTEKV[
GORJCUK\GU�VJG�KORQTVCPEG�QH�DTCPF�PCOG�ECRKVCN�CPF�GEQPQOKGU�QH�UECNG�KP�RTQOQVKQP�
CPF�VJG�NKOKVGF�CEEGUU�VQ�ECRKVCN�CPF�OCPCIGTKCN�VCNGPV��GURGEKCNN[�HQT�[QWPI��HCUV�ITQYKPI
HKTOU��6JKU�CNUQ�KORNKGU�VJCV�C�HWNN�ITQYP��UWEEGUUHWN�HKTO�ECP�IQ�DCEM�VQ�HWNN�QYPGTUJKR
HQT�PGY�QWVNGVU��#FOKPKUVTCVKXG� GHHKEKGPE[� HQEWUGU� QP� VJG� EQUVU� QH�OQPKVQTKPI�OCPCIGT
RGTHQTOCPEG��UKPEG�HTQO�CP�CIGPE[�VJGQTGVKECN�RGTURGEVKXG�OCPCIGOGPV�D[�RTQHKV�KU�VJG

�������������������������������������������������
���4WDKP�
������R�������CNUQ�CFFTGUUGU�VJKU� KUUWG��*G�GZRNCKPU� KV� HTQO�CP�CIGPE[�RGTURGEVKXG�� KH� VJGTG�CTG
GPQWIJ�QWVNGVU�KP�C�EQPEGPVTCVGF�IGQITCRJKECN�CTGC��VJG�EQUVU�QH�OQPKVQTKPI�CTG�UWHHKEKGPVN[�NQY�VQ�TGICKP
HWNN�EQPVTQN�QH�VJG�QWVNGVU�
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QPN[�YC[�KP�YJKEJ�EQPVTQN�ECP�DG�GZGEWVGF��OCPCIGTU�ECP�DG�GZRGEVGF�VQ�RGTHQTO�DGVVGT
KH� VJG[� CTG� GPVKVNGF� VQ� C� UJCTG� KP� VJG� TGUKFWCN� KPEQOG�� 6JKU� TGUWNVU� KP� QVJGT� CIGPE[�
RTQDNGOU��UWEJ�CU� KPGHHKEKGPV� KPXGUVOGPV�
PQ�HTCPEJKUGG�YKNN�WPFGTVCMG�NQECN�RTQOQVKQP
DGECWUG� QH� URKNN�QXGT� GHHGEVU� VQ� QVJGT� HTCPEJKUGGU��� CPF� VJG� HTGG� TKFGT � RTQDNGO� 
VJG
HTCPEJKUGG�FGNKXGTU�DGNQY�SWCNKV[�RTQFWEVU��VJWU�ICKPKPI�OQTG�VJCP�JG�NQUGU�KP�EWUVQOGT
UCVKUHCEVKQP� DGECWUG� VJCV� KU� URTGCF� QWV� QXGT� VJG� YJQNG� HTCPEJKUG� EJCKP��� 6JG
CFOKPKUVTCVKXG�GHHKEKGPE[�RGTURGEVKXG�KU�XGT[�UVCVKE��KV�TGSWKTGU�CP�GUVCDNKUJGF�DTCPF�PCOG
CPF� C� RGTEGKXGF� WPKHQTO� RTQFWEV� SWCNKV[�� (KTOU� HKTUV� GUVCDNKUJ� WPKVU�� CPF� VJGP� FGEKFG
WRQP�QYPGTUJKR�KP�EQPUKFGTCVKQP�QH�OQPKVQTKPI�EQUVU��$GECWUG�QH�VJKU��KV�UGGOU�NGUU�WUGHWN
HQT� UVCTVKPI�� ITQYKPI� HKTOU�� 0QV� UWTRTKUKPIN[�� %CTPG[� CPF� )GFCLNQXKE� 
������ EQPENWFG
VJCV�VJGTG�KU�UQOG�VTWVJ� KP�DQVJ�XKGYU��CPF�VJCV�PGKVJGT�QH� VJGO�EQORNGVGN[�EQXGT� VJG
VYQ�OCKP�DGPGHKVU� VJG[� UGG� VQ� HTCPEJKUKPI�� 
��� KP�EGTVCKP� UKVWCVKQPU� HTCPEJKUKPI� KU�OQTG
GHHKEKGPV�VJCP�XGTVKECN�KPVGITCVKQP��CPF�
���HTCPEJKUKPI�ECP�CNNGXKCVG�TGUQWTEG�EQPUVTCKPVU
CPF� HCEKNKVCVG� ITQYVJ� � YJKEJ� CTG� QH� EQWTUG� VJG� CIGPE[� GZRNCPCVKQP� CPF� VJG� TCKUKPI
ECRKVCN�CTIWOGPV��HQTOWNCVGF�UNKIJVN[�FKHHGTGPVN[�
%QODU�CPF�-GVEJGP�
������GZRNKEKVN[�VT[�VQ�EQODKPG�VJG�VYQ�RGTURGEVKXGU��6JG[�NQQM�CV
VJG�GZRCPUKQP�QH� HTCPEJKUQTU� VJTQWIJ�PGY�HTCPEJKUGU�CPF�EQORCP[�QYPGF�QWVNGVU��6JG
FGRGPFGPV�XCTKCDNG� KP�VJGKT� TGUGCTEJ� KU� VJG�UJCTG�QH�PGY�HTCPEJKUGU� KP�VJG�VQVCN�QH�PGY
QWVNGVU�
DQVJ�HTCPEJKUGU�CPF�EQORCP[�QYPGF���6JG[�HKPF�VJCV�DQVJ�CIGPE[�XCTKCDNGU�CPF
ECRKVCN�UECTEKV[�XCTKCDNGU�JCXG�C�UKIPKHKECPV�TGNCVKQPUJKR�YKVJ�VJG�FGRGPFGPV�XCTKCDNG��KP
VJG� GZRGEVGF� FKTGEVKQP��#NUQ�� KPENWFKPI� ECRKVCN� UECTEKV[� XCTKCDNGU� FQGU� PQV� EJCPIG� VJG
FKTGEVKQP�QH� VJG�CIGPE[�XCTKCDNGU��DWV�FQGU� KORTQXG�VJG�GZRNCPCVQT[�RQYGT�QH� VJG� VGUVU
UWDUVCPVKCNN[��5Q�KV�UGGOU�VJCV�DQVJ�RGTURGEVKXGU�JGNR�KP�GZRNCKPKPI�HTCPEJKUKPI�
6JG� GORKTKECN� GXKFGPEG� RTGUGPVGF� KP� VJG� NKVGTCVWTG� UJQYU� VJCV� VJGTG� KU�OWEJ�OQTG� VQ
HTCPEJKUKPI�VJCP�LWUV�VJG�NGXGN�QH�HKZGF�KPXGUVOGPV��5GXGTCN�CIGPE[�TGNCVGF�GZRNCPCVKQPU
CTG� XGT[� YGNN� UWRRQTVGF� D[� VGUVU�� 0GXGTVJGNGUU�� FWG� VQ� VJG� GZRNKEKV� EJQKEG� KP� VJG� EQUV
UVTWEVWTG� VJCV� HTCPEJKUKPI� QHHGTU�� KV� KU� KPVGTGUVKPI� VQ� UGG� KH�YG� ECP� GZRNCKP� VJG� HKPFKPIU
HTQO�VJG�NKVGTCVWTG�YKVJKP�QWT�OQFGN�CU�RTGUGPVGF�QP�RCIG����KP�HKIWTG������6JG�UVCTVKPI
RQKPV�QH�QWT�OQFGN�KU�C�UVCDNG�GCTPKPIU�FGXGNQROGPV��9G�JCXG�KFGPVKHKGF�HQWT�HCEVQTU�VJCV
KPHNWGPEG� VJG� GCTPKPIU� FGXGNQROGPV�� CPF� VJG� QRGTCVKPI� NGXGTCIG� CU� CP� KORQTVCPV
OGEJCPKUO�VJCV�VTCPUNCVGU�VJGUG�KPHNWGPEGU�KPVQ�GCTPKPIU�XCTKCDKNKV[��5WRRQUG�YG�JCXG�C
UVCTVKPI�HKTO�VJCV�YKUJGU�VQ�ITQY��+V�JCU�C�EGTVCKP�EQPEGRV��KU�FGXGNQRKPI�C�DTCPF�PCOG�
CPF�YKUJGU�VQ�QRGP�UQOG�PGY�QWVNGVU��*QY�ECP�KV�FQ�VJKU�YJKNG�UVKNN�CEJKGXKPI�C�UVCDNG
GCTPKPIU�FGXGNQROGPV!�6JKU� KU�PQV� UQ�FKHHGTGPV� HTQO�C� PQTOCN � UVCTVKPI� HKTO�� [QW�MGGR
[QWT�HKZGF�KPXGUVOGPVU�CU�NQY�CU�RQUUKDNG��6JKU�KU�DGUV�CEJKGXGF�VJTQWIJ�HTCPEJKUKPI��6JG
PGY� QWVNGVU� YKNN� DG� HKPCPEGF� D[� VJG� HTCPEJKUGG�� 1H� EQWTUG� VJGTG� YKNN� DG� EQUVU� HQT� VJG
HTCPEJKUQT��VTCKPKPI�CPF�CFXGTVKUKPI�YKNN�TGSWKTG�EQPUKFGTCDNG�KPXGUVOGPVU��0GXGTVJGNGUU�
VJKU� KU�OWEJ� NQYGT� VJCP� UGVVKPI�WR� C� UGNH�QYPGF�QWVNGV��6JKU� KU� VJG� UCOG� TGUWNV� CU� VJG
TGUQWTEG� UECTEKV[� QT� TCKUKPI� ECRKVCN� J[RQVJGUKU�� DWV� DCUGF� QP� C� FKHHGTGPV� TGCUQP�� KV� KU� C
EJQKEG�KP�VJG�HKTUV�RNCEG��CPF�RGTJCRU�KP�VJG�UGEQPF�RNCEG�C�PGEGUUKV[��+H�YG�UJQWNF�VT[�VQ
GUVCDNKUJ�C�RCVVGTP�VJTQWIJ�VKOG�HQT�HTCPEJKUKPI�HKTOU��YG�YQWNF�GZRGEV�C�UVCTV�YKVJ�UQOG
YJQNN[�QYPGF�QWVNGVU��KP�QTFGT�VQ�FGXGNQR�VJG�EQPEGRV�CPF�GUVCDNKUJ�C�DTCPF�PCOG��#HVGT
C�EGTVCKP�ETKVKECN�OCUU�JCF�DGGP� CEJKGXGF�� KV�YQWNF�DGEQOG�RQUUKDNG� VQ� CVVTCEV� QWVUKFG
KPXGUVQTU�YJQ�YQWNF�YCPV�VQ�DG�C�HTCPEJKUGG��VJWU�CNNQYKPI�C�ITQYVJ�QH�VJG�HKTO�YKVJQWV
KPEWTTKPI� C� EQTTGURQPFKPIN[� ITGCV� QRGTCVKPI� NGXGTCIG�� 6JG� QRGTCVKPI� NGXGTCIG� QH� C
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HTCPEJKUKPI� HKTO� KU� NQYGT� VJCP� KVU�PQP�HTCPEJKUKPI� EQWPVGTRCTV�� DGECWUG� VJG� HTCPEJKUGGU
VCMG� KP� C� NCTIG�RKGEG�QH� VJG� HKZGF� KPXGUVOGPV��6JG� UCOG�IQGU� HQT� VJG� HTCPEJKUGG�� UKPEG
JGTG�VJGTG�KU�PQ�GZRGPFKVWTG�HQT�DWKNFKPI�C�DTCPF�PCOG�CPF�EQUVN[�GZRQUWTG�VQ�EWUVQOGTU
YJKEJ�PQTOCNN[� TGUWNVU� KP� NCTIG� HKZGF�
UWPM��EQUVU��6JKU� TGFWEGF�TKUM�TGUWNVU� KP�C�OWEJ
JKIJGT�UWTXKXCN�TCVG�HQT�HTCPEJKUGGU�XU��KPFGRGPFGPV�XGPVWTGU��V[RKECN�HKIWTGU�CTG�����CPF
JKIJGT�HQT�HTCPEJKUGGU�CPF�����QT�NGUU�HQT�KPFGRGPFGPV�DWUKPGUUGU�
*QHHOCP�CPF�2TGDNG�
������ R������� &GURKVG� VJG� CVVTCEVKXG� UKORNKEKV[� QH� VJKU� GZRNCPCVKQP�� KV� FQGU� PQV� EQXGT
EGTVCKP� GORKTKECN� CURGEVU� QH� HTCPEJKUKPI� CU� FQEWOGPVGF� KP� VJG� NKVGTCVWTG�� 6JGTG� CTG
UGXGTCN� CIGPE[� GZRNCPCVKQPU�� GURGEKCNN[� TGICTFKPI�OQPKVQTKPI� EQUVU�� $TKEMNG[� CPF�&CTM

������HKPF�C�UVTQPI�RQUKVKXG�TGNCVKQPUJKR�DGVYGGP�VJG�TCVKQ�QH�HTCPEJKUGF�WPKVU�XU��YJQNN[
QYPGF�CPF�FKUVCPEG�HTQO�JGCFSWCTVGTU��0GXGTVJGNGUU��YG�YKNN�PQY�FKUEWUU�VJG�XCTKCDNGU
HTQO�QWT�OQFGN�KP�TGNCVKQP�VQ�HTCPEJKUKPI�
(KTUV��VJGTG�KU�CP�QXGTCNN�FKUVKPIWKUJKPI�XCTKCDNG��VJG�VGEJPQNQI[�OWUV�GPCDNG�HTCPEJKUKPI�
+P�C�UGTXKEG�KPFWUVT[�� KV� KU�RQUUKDNG�VQ�HTCPEJKUG�� KP�C�OCPWHCEVWTKPI�KPFWUVT[�� KV�QHVGP�KU
PQV��6JKU� KU�DGECWUG�C�OCPWHCEVWTKPI�RTQEGUU� ECPPQV� DG� ECRVWTGF�D[� C� HGY�JCPFDQQMU
CPF�UQOG�YGGMU�QH�VTCKPKPI��6JG�PCVWTG�QH�VJG�VGEJPQNQI[�OWUV�DG�UWEJ�VJCV�KV�KU�GCUKN[
VTCPUHGTCDNG��YJKEJ�KU�OQTG�EQOOQP�KP�VJG�UGTXKEG�KPFWUVT[��G�I��JQVGNU�CPF�TGUVCWTCPVU�
QT� TGVCKNKPI��%QODU�CPF�-GVEJGP�
������ HKPF�VJCV�YKVJKP� VJG� TGUVCWTCPV� KPFWUVT[�� HKTOU
WUG� NGUU� HTCPEJKUGGU� YJGP� VJG� URGEKHKE� MPQYNGFIG� TGSWKTGF� HQT� QRGTCVKPI� CP� QWVNGV� KU
JKIJGT���� 6JG� CIGPE[� RTQDNGOU� VJCV� CTG� RWV� HQTYCTF� CU� C� TCVKQPCNG� HQT� HTCPEJKUKPI� CTG
FGCNV�YKVJ�KP�QVJGT�YC[U� KP�C�OCPWHCEVWTKPI� KPFWUVT[��6JKU� KU� VJG� HKGNF�QH� TGURQPUKDKNKV[
CEEQWPVKPI���

+H� HTCPEJKUKPI�KU� HGCUKDNG��YG�ECP� NQQM�CV� VJG�QVJGT�XCTKCDNGU� KP�VJG�OQFGN� VQ�FGVGTOKPG
VJGKT�KPHNWGPEG�QP�VJG�FGEKUKQP�VQ�WUG�HTCPEJKUKPI��9JGP�C�HKTO�KU�QRGTCVKPI�KP�C�UVCDNG
OCTMGV�YKVJ�TGNCVKXGN[�NKVVNG�WPEGTVCKPV[��VJGTG�KU�PQ�PGGF�VQ�WUG�VJG�QRGTCVKPI�NGXGTCIG
VQ�TGFWEG�GCTPKPIU�XCTKCDKNKV[��%QPXGTUGN[��YJGP�C�HKTO�GPVGTU�C�PGY�OCTMGV��KV�ECP�TGN[
QP� HTCPEJKUKPI� WPVKN� VJG�OCTMGV� KU� YGNN�MPQYP�� +PVGTPCVKQPCN� GZRCPUKQP� UJQWNF� HQNNQY
VJKU� RCVVGTP�� 5KPEG� VJG� OCTMGVKPI� EQPEGRV� QH� VJG� HKTO� ECP� DG� CUUWOGF� VQ� DG� YGNN
FGXGNQRGF��KV�CNNQYU�VJG�HKTO�VQ�UVCTV�YKVJ�HTCPEJKUKPI�KP�VJG�PGY�OCTMGV��6JKU�KU�YJCV�KU
HQWPF� D[� %QODU� CPF� -GVEJGP� 
������� KP� QRGPKPI� PGY� QWVNGVU�� HKTOU� TGN[� OQTG� QP
HTCPEJKUGGU�YJGP�VJG[�GZRCPF�KP�HQTGKIP�EQWPVTKGU�
5VTCVGI[�RNC[U�C�TQNG�KP�VJG�EJQKEG�VQ�WPFGTVCMG�HTCPEJKUKPI�KH�KV�KU�RQUUKDNG��*QHHOCP�CPF
2TGDNG�
������UWIIGUV� VJCV� HTCPEJKUKPI� KU� C�IGPGTKE� UVTCVGI[� KP� KVU�QYP� TKIJV��DGECWUG� KV
EQPEGTPU� EJQKEGU� CDQWV� RTQFWEVU� CPF� OCTMGVU�� VGEJPQNQI[�� CPF� CFOKPKUVTCVKXG
QTICPK\CVKQP��+V�OC[�XGT[�YGNN�DG�VJCV�C�HKTO�FQGU�PQV�YCPV�VQ�WUG�HTCPEJKUKPI�CU�C�OGCPU
QH�GZRCPFKPI��DGECWUG�KV�FQGU�PQV�YCPV�VQ�UJCTG�KVU�VGEJPQNQI[�YKVJ�QWVUKFGTU��QT�DGECWUG
KV� YCPVU� VQ� GZGTEKUG� HWNN� EQPVTQN� QXGT� KVU� QRGTCVKQPU�� 6JG� EJQKEG� VQ� TGXGTV� VQ� YJQNN[
QYPGF� QWVNGVU� ECP� DG� C� UVTCVGIKE� QPG�� DWV� OQTG� QHVGP� KV� YKNN� DG� C� UKORNG� DWUKPGUU
FGEKUKQP�� KV� KU� RQUUKDNG� VJCV� KV� KU� OQTG� RTQHKVCDNG� VQ� TWP� VJG� DWUKPGUU� VJCP� VQ� WUG
HTCPEJKUGGU��5JQWNF�VJG� HKTO�EJQQUG�VQ�CDCPFQP� HTCPEJKUKPI�� KV�YQWNF�CNUQ�JCXG� VQ�DW[
QWV�CNN�GZKUVKPI�HTCPEJKUGGU��YJKEJ�OC[�PQV�CNYC[U�DG�RQUUKDNG�

�������������������������������������������������
��� VJG� NGXGN� QH� URGEKHKE� MPQYNGFIG� KPJGTGPV� VQ� C� TGUVCWTCPV� EJCKP� YCU� CUUGUUGF� D[� CP� GZRGTV� RCPGN
PWODGTKPI�����RGQRNG�
���CIGPE[�KUUWGU�ECP�DG�GZRNCKPGF�HTQO�VJG�EQPVTQN�RGTURGEVKXG�WUGF�KP�OCPCIGOGPV�CEEQWPVKPI��9G�YKNN
IGV�DCEM�VQ�VJKU�KP�EJCRVGT���
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(KPCNN[��VJG�TQNG�QH�HWPFU�KU�CPCNQIQWU�VQ�VJG�HKPCPEKCN�CURGEV�QH�VJG�TGUQWTEG�UECTEKV[�QH
%CTPG[� CPF�)GFCLNQXKE� 
������� (TCPEJKUKPI� KU� C�OGCPU� QH� HKPCPEKPI� ITQYVJ�� YJCVGXGT
VJG�EQORNKECVKQPU�QH�VJKU�UKORNG�CTIWOGPV�KP�VJG�OQTG�UQRJKUVKECVGF�VJGQT[�QH�HKPCPEKCN
GEQPQOKEU�� *QYGXGT�� VJKU� CNUQ� OGCPU� VJCV� C� EQORCP[� YKVJ� C� IQQF� HKPCPEKCN� RQUKVKQP
UJQWNF�VJKPM�VYKEG�CDQWV�UVCTVKPI�WR�C�HTCPEJKUG�YJGP�KV�ECP�HKPCPEG�CP�GZRCPUKQP�HTQO
KVU�QYP�TGUQWTEGU��6JGTG�CTG�FTCYDCEMU�VQ�HTCPEJKUKPI��VJG�OCKP�DGKPI�VJG�IKXKPI�WR�QH
EQPVTQN�QXGT�VJG�HKTO U�QRGTCVKQPU��#ICKP��%QODU�CPF�-GVEJGP�
������HKPF�VJCV�KH�C�HKTO
JCU�C�JKIJ�FGDV�VQ�GSWKV[�TCVKQ��QT�C�NQY�ECUJ�RQUKVKQP��KV�TGNKGU�OQTG�QP�HTCPEJKUKPI�
#�HKPCN�QDUGTXCVKQP�QP�VJG�CRRNKECVKQP�QH�QWT�OQFGN�VQ�VJG�HTCPEJKUKPI�FGEKUKQP�KU�TGNCVGF
VQ� VJG� NKHG�E[ENG� GZRNCPCVKQP� OGPVKQPGF� CDQXG�� 9JKNG� GZRCPFKPI� VJTQWIJ� ITQYVJ� KP
OCTMGV�UJCTG��CPF�CNUQ�VJTQWIJ�QRGPKPI�WR�PGY�OCTMGVU��VJGTG�KU�OWEJ�WPEGTVCKPV[��VJCV
KU��VJG�FGOCPF�QT�OCTMGV�XCTKCDNG�UWIIGUVU�C�NQY�QRGTCVKPI�NGXGTCIG��+P�VJKU�TGURGEV��KV�KU
KORQTVCPV�VQ�PQVG�VJCV�VJG�FGEKUKQP�VQ�HTCPEJKUG�KU�C�TGXGTUKDNG�FGEKUKQP��5JQWNF�VJG�HKTO
YKUJ�VQ�FQ�UQ��KV�ECP�TGICKP�HWNN�EQPVTQN�QH�VJG�QRGTCVKQPU�CPF�VJG�RTQHKVU�D[�DW[KPI�DCEM
QWVNGVU�
*QHHOCP�CPF�2TGDNG���������6JKU�YKNN�PQTOCNN[�DG�VJG�ECUG�YJGP�VJG�OCTMGV�JCU
UVCDKNK\GF�� CPF� VJG� CXCKNCDKNKV[� QH� ECRKVCN� KU� PQ� NQPIGT� C� TGUVTKEVKQP�� +P� VJGUG
EKTEWOUVCPEGU�� KV� KU�XGT[�YGNN� HGCUKDNG� VQ�OCKPVCKP�C� UVCDNG�GCTPKPIU�FGXGNQROGPV�YJKNG
KPETGCUKPI�VJG�NGXGN�QH�HKZGF�KPXGUVOGPVU�
9JCV�FQ�YG�NGCTP�HTQO�VJKU�FKUEWUUKQP�QH� HTCPEJKUKPI!�5KPEG�VJG�EJQKEG� HQT� HTCPEJKUKPI
XGTUWU�QRGPKPI�EQORCP[�QYPGF�QWVNGVU�KU�WPCODKIWQWUN[�VTCPUNCVCDNG�KPVQ�C�EJQKEG�YKVJ
TGURGEV� VQ� VJG�EQUV� UVTWEVWTG��YG�ECP�GXCNWCVG� VJG�GORKTKECN� HKPFKPIU� QP� HTCPEJKUKPI� KP
VJG�VGTOU�QH�QWT�OQFGN��9G�UGG�VJCV�QWT�OQFGN�KFGPVKHKGU�UQOG�OCLQT�KPHNWGPEGU�QP�VJG
RCVVGTPU�QH�HTCPEJKUKPI�HQWPF�KP�RTCEVKEG��6JKU�FQGU�PQV�OGCP�VJCV�YG�JCXG�HQWPF�C�PGY
QT�DGVVGT�GZRNCPCVKQP�QH�HTCPEJKUKPI��DWV�KV�FQGU�IKXGU�WU�UQOG�EQPHKFGPEG�VJCV�YG�CTG�QP
VJG�TKIJV�VTCEM�KP�GZRNQTKPI�VJG�TQNG�QH�VJG�EQUV�UVTWEVWTG�

���� WKH�UHDO�ZRUOG

������ ZKDW�ZH�ZDQW�WR�NQRZ

0QY�VJCV�YG�JCXG�C�OQFGN�VJCV�YG�ECP�WUG�CU�C�JCPFNG�QT�UVCTVKPI�RQKPV� KP�FKUEWUUKPI
VJG�EQUV�UVTWEVWTG�CV�VJG�NGXGN�QH�CP�KPFKXKFWCN�HKTO��YG�ECP�IQ�VQ�VJG�TGCN�YQTNF�CPF�UGG
YJCV�KFGCU�YG�ECP�HKPF�CDQWV�VJG�TQNG�CPF�KORQTVCPEG�QH�VJG�EQUV�UVTWEVWTG��(QT�VJKU��YG
PGGF�VQ�VCMG�C�NQQM�DG[QPF�VJG�HKPCPEKCN�UVCVGOGPVU��5KPEG�YG�FQ�PQV�JCXG�C�EQJGTGPV
VJGQT[� YKVJ� TGURGEV� VQ� QWT� VQRKE�� KV� KU� FKHHKEWNV� VQ� IQ� KPVQ� RTCEVKEG� YKVJ� UVTWEVWTGF
KPUVTWOGPVU�� DG� VJG[� SWGUVKQPPCKTGU� QT� UVTWEVWTGF� KPVGTXKGYU�� 6JG� EWTTGPV� UVCVG� QH
MPQYNGFIG�KORNKGU�VJCV�RTCEVKECN�TGUGCTEJ�YKNN�DG�NCTIGN[�GZRNQTCVQT[��YJCV�KU�IQKPI�QP�KP
RTCEVKEG!�6JGTGHQTG��VJG�OQUV�CRRTQRTKCVG�OGVJQF� KU� VJCV�QH�C� UGTKGU�QH� UGOK�UVTWEVWTGF
KPVGTXKGYU�
9G�JCXG�VYQ�UVCTVKPI�RQKPVU� VQ�IGPGTCVG�SWGUVKQPU�VJCV�ECP�DG�WUGF� KP�VJG� KPVGTXKGYU�
(KTUV��YG�JCXG� VJG�EQPEGRVWCN�OQFGN��FGXGNQRGF� KP� UGEVKQP������6JG�OQFGN� UVCVGU� VJCV
VJG� QRGTCVKPI� NGXGTCIG� KU� C� OGEJCPKUO� VJTQWIJ� YJKEJ� UGXGTCN� KORQTVCPV� XCTKCDNGU
KPHNWGPEG�VJG�GCTPKPIU�FGXGNQROGPV��&GOCPF�KU�VJG�NKPM�DGVYGGP�VJG�KPVGTPCN�CHHCKTU�QH
VJG�HKTO�CPF�VJG�OCTMGV��5VTCVGI[�TGHGTU�VQ�VJG�EJQKEGU�C�HKTO�OCMGU��YJCV�VQ�RTQFWEG�
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JQY�VQ�RTQFWEG�KV��CV�YJCV�UECNG��YJGTG�VQ�UGNN�KV��CV�YJCV�RTKEG��6GEJPQNQI[�FGPQVGU�VJG
RQUUKDNG� EJQKEGU� VJG� HKTO�JCU� KP� UVTWEVWTKPI� KVU� RTQFWEVKQP� RTQEGUUGU�� (WPFU� TGHGTU� VJG
HKPCPEKCN�RQUUKDKNKVKGU�QH�VJG�HKTO��DQVJ�KP�KPXGUVKPI�CPF�KP�RWTUWKPI�EGTVCKP�UVTCVGIKGU��#NN
XCTKCDNGU�UGGO�VQ�KPVGTCEV��VJG�VGEJPQNQI[�FGVGTOKPGU�VJG�EJQKEGU�HTQO�C�UVTCVGIKE�RQKPV
QH�XKGY��CPF�VJG�EJQKEG�HQT�C�EGTVCKP�VGEJPQNQI[�ECP�DG�DCUGF�QP�UVTCVGIKE� TCVJGT� VJCP
VGEJPKECN�EQPUKFGTCVKQPU��6JG� HWPFU�ECP�GPCDNG�C�EGTVCKP� UVTCVGI[�� CPF� UVTCVGI[� KP�RCTV
FGVGTOKPGU�VJG�CXCKNCDKNKV[�QH�HWPFU�
G�I��VJTQWIJ�VJG�FGEKUKQP�VQ�IQ�RWDNKE���*QYGXGT��KV
KU� PQV� RQUUKDNG� VQ� WPGSWKXQECNN[� FGHKPG� VJG� UVTGPIVJ� CPF� FKTGEVKQP� QH� VJG� TGNCVKQPUJKRU
DGVYGGP� VJG� XCTKCDNGU�� 6JGTGHQTG�� VJG[� CTG� UGGP� CU� VJG� KORQTVCPV� KPFGRGPFGPVU
FGVGTOKPKPI�VJG�EQUV�UVTWEVWTG��VJTQWIJ�YJKEJ�VJG�GCTPKPIU�CTG�KPHNWGPEGF�
6JG�PCVWTG�QH�VJG�OQFGN�KU�UWEJ�VJCV�VJGTG�CTG�PQ�GZRNKEKV�VJGQTKGU�CDQWV�VJG�PCVWTG�QH
VJG�TGNCVKQPUJKRU��5Q� KV� UGGOU�JGNRHWN�VQ�UVCTV� HTQO�C� UGEQPF�RQKPV�� VJG� TGCUQPU� HQT� VJG
WPKORQTVCPEG�QH� VJG�QRGTCVKPI� NGXGTCIG��#RRCTGPVN[�� VJGUG�CTG�RTCEVKECN�RTQDNGOU�� CPF
UQ� VJG[� ECP� DG� CRRNKGF� TGNCVKXGN[� GCUKN[� VQ� C� RTCEVKECN� UGVVKPI�� #PF� DGUKFGU�� KH� YG� ECP
FGVGTOKPG�YJKEJ�QH�VJG�TGCUQPU�JCU�VJG�ITGCVGUV�KORCEV��YG�JCXG�UQOG�KFGCU�CDQWV�JQY
YG� ECP� KORTQXG� VJG� RQRWNCTKV[� QH� VJG� QRGTCVKPI� NGXGTCIG�� 1TFGTGF� CNQPI� NKPGU� QH
HWPFCOGPVCNKV[ ��VJG�TGCUQPU�KFGPVKHKGF�KP�UGEVKQP�����YGTG�

���VJG�GHHGEVU�QH�VJG�EQUV�UVTWEVWTG�CTG�PQV�KORQTVCPV��CPF�VJGTGHQTG�KV�UGTXGU�PQ�RWTRQUG

CU�GKVJGT�RGTHQTOCPEG�KPFKECVQT�QT�OCPCIGOGPV�VQQN�

���KV�KU�PQV�OGCUWTCDNG�FWG�VQ�VJG�ECVGIQTK\CVKQP�RTQDNGOU�QH�HKZGF�CPF�XCTKCDNG�EQUVU�

��� KV� KU� PQV� WUGHWN� CU� C� EQPVTQN� OGCUWTG� UKPEG� KV� KU� QH� NGUUGT� KORQTVCPEG� VJCP� QVJGT

XCTKCDNGU�KP�OCPCIKPI�HKTO�RGTHQTOCPEG�

��� KV� KU� WUGHWN�� DWV� KV� KU� PQV� C� FGITGG� QH� HTGGFQO� KP� UVTWEVWTKPI� QRGTCVKQPU� FWG� VQ

VGEJPQNQI[�EQPUVTCKPVU�

���KV�KU�EQXGTGF�D[�QVJGT��CRRCTGPVN[�DGVVGT�EQPEGRVU�NKMG�HNGZKDKNKV[�QT�E[ENKECNKV[�
0QVG�VJCV� VJG� HKTUV� TGCUQP� KU� VJG�OQUV� HWPFCOGPVCN��YJKNG� VJG�QVJGTU�FGCN�YKVJ�XCTKQWU
FGITGGU� QH� RTQDNGOU� KP� C� RTCEVKECN� CRRNKECVKQP�� #NUQ�� YG� CUUWOG� VJCV� VJG� QRGTCVKPI
NGXGTCIG�EQPEGRV��CU�YGNN�CU�KVU�OGEJCPKUO��KU�MPQYP��0GZV��VJGTG�CTG�C�PWODGT�QH�KUUWGU
VJCV�ECP�CFFTGUUGF�
�� EQUV� ECVGIQTK\CVKQP�� KU� KV� RQUUKDNG� VQ� ITQWR� EQUVU� QP� C� HKTO�YKFG� DCUKU� KPVQ� HKZGF� CPF

XCTKCDNG�EQUVU� �YKVJ�VJG�GZKUVKPI�OCPCIGOGPV�CEEQWPVKPI�KPHQTOCVKQP!
�� YJGP� CTG� EQUVU� XCTKCDNG!� +U� VJG� KFGC� EQTTGEV� VJCV� HTQO� CP� QRGTCVKQPU� RQKPV� QH� XKGY

GXGT[VJKPI�KU� HKZGF��CPF�VJCV�CP� KPETGCUKPI�RCTV�DGEQOGU�XCTKCDNG�YJGP�YG�VCMG�CP
GXGT�OQTG�UVTCVGIKE�XKGY!�9JCV�CTG�VJG�EQPUGSWGPEGU�HQT�QRGTCVKQPU�OCPCIGOGPV!
(QT�UVTCVGIKE�OCPCIGOGPV!

�� ECRKVCN� DWFIGVKPI�� JQY� ECP� YG� KPEQTRQTCVG� VJG� EQUV� UVTWEVWTG� KPVQ� KPXGUVOGPV
FGEKUKQPU!�&QGU�KV�IKXG�CP�GZVTC�FKOGPUKQP�VQ�VJG�FGEKUKQP!�&QGU�KV�OCMG�KV�DGVVGT!
1T�KU�KV�CNTGCF[�EQXGTGF�KP�VJG�FGEKUKQP�RTQEGUU!

�� VGEJPQNQI[� EJQKEG�� KU� VJGTG� C� EJQKEG� KP� VJG� UVTWEVWTKPI� QH� QRGTCVKQPU!� +H� VJGTG� KU� C
EJQKEG��KU�KV�YGKIJGF�HTQO�VJG�RGTURGEVKXG�QH�VGEJPQNQI[��QT�HTQO�C�EQUV�RGTURGEVKXG!

(QT�QWT�HKTUV�TQWPF�QH�KPVGTXKGYU��YG�YCPV�VQ�VCNM�VQ�RGQRNG�CV�C�TGNCVKXGN[�JKIJ�NGXGN��NKMG
C�IGPGTCN�OCPCIGT��C�UKVG�OCPCIGT��QT�C�EQPVTQNNGT��+H�VJGTG�KU�CP[�NGXGN�CV�YJKEJ�VJG�EQUV
UVTWEVWTG�ECP�DG�KPHNWGPEGF��KV�KU�VJCV�QH�VJG�HKTO��QT�C�DWUKPGUU�WPKV�VJGTGQH��6JKU�KU�PQV
VQ�UC[�VJCV�KV�KU�XGT[�YGNN�RQUUKDNG�VJCV�HQT� KPUVCPEG�CP�QRGTCVKQPU�OCPCIGT�WPFGTUVCPFU
VJG�KUUWG�DGVVGT�DGECWUG�JG�KU�EQPHTQPVGF�YKVJ�KV�QP�C�FCKN[�DCUKU��*QYGXGT��YG�CTG�HKTUV



��

NQQMKPI�HQT�ENWGU�CU�VQ�YJ[�VJG�EQPEGRV�KU�PQV�WUGF�CV�C�NGXGN�YJGTG�KV�OQUV�EGTVCKPN[�ECP
DG� KPHNWGPEGF�� 0GZV� YG� JCXG� VQ� FGEKFG� YJCV� VJG� EQPUGSWGPEGU� CTG� QH� YJCVGXGT� VJG
QWVEQOG� ECP� DG� QH� VJG� RTGNKOKPCT[� KPVGTXKGYU�� 6JGTG� CTG� VYQ� OCLQT� ECVGIQTKGU� QH
QWVEQOGU��GKVJGT�KV�KU�YJQNN[�WPMPQYP��YG�CTG�VJCPMGF�HQT�DTKPIKPI�KV�VQ�CVVGPVKQP�CPF�KV
YKNN�EQPUGSWGPVN[�DG�WUGF�HTQO�PQY�QP�KP�KPXGUVOGPV�FGEKUKQPU��QRGTCVKQPU�OCPCIGOGPV
GVE��
VQ�RWV�KV�KP�UQOGYJCV�GZVTGOG�VGTOU���QT�YG�IGV�UQOG�KFGCU�CDQWV�YJ[�KV�JCU�DGGP
KIPQTGF�HQT�QVJGTYKUG�XCNKF�TGCUQPU��+H�YG�VCMG�VJG�HKTUV�QWVEQOG�CU�DGKPI�NGUU�NKMGN[�
CPF
NGUU�EJCNNGPIKPI�HTQO�C�UEKGPVKHKE�RGTURGEVKXG���KV�UGGOU�HCKT�VQ�EQPEGPVTCVG�QP�VJG�UGEQPF
RQUUKDKNKV[��6JGP�YG�YQWNF�JCXG�VQ�NQQM�CV�YJCV�YKNN�DG�DTQWIJV�CDQWV�D[�VJG�FKHHGTGPV
TGCUQPU�

���VJG�GHHGEVU�QH�VJG�EQUV�UVTWEVWTG�CTG�PQV�KORQTVCPV��KH�VJKU�RTQXGF�VQ�DG�VTWG�FGURKVG�CNN

QWT�VJQWIJVU�CDQWV�VJKU��YG�YQWNF�JCXG�C�DKI�RTQDNGO��0GXGTVJGNGUU��KV�OC[�DG�VTWG
VJCV� HKTOU� QRGTCVKPI� KP� GKVJGT� CP� GZVTGOGN[� UVCDNG� OCTMGV�� QT� KP� C� OCTMGV� VJCV
GZRGTKGPEGU� GPQTOQWU� ITQYVJ�� FQ� PQV� ECTG� CDQWV� VJGKT� NGXGN� QH� HKZGF� CUUGVU���

6JGTGHQTG�� VJKU� RQUUKDKNKV[� ECPPQV� DG� TWNGF� QWV� DGHQTGJCPF�� DWV� KV� YKNN� CNOQUV
EGTVCKPN[�DG�TGUVTKEVGF�VQ�C�UOCNN��KFGPVKHKCDNG�ITQWR�QH�EQORCPKGU��6JG�TGUWNV�YQWNF
DG�VJCV�C�
UOCNN��NKPG�QH�VJG�TGUGCTEJ�YQWNF�DG�CKOGF�CV�HKPFKPI�VJG�EJCTCEVGTKUVKEU�QH
VJKU�ITQWR�QH�EQORCPKGU�


���VJGTG�KU�PQ�ENGCT�RKEVWTG�QH�VJG�XCTKCDNG�CPF�HKZGF�EQUVU��6JKU�YQWNF�OGCP�VJCV�YG�VT[
VQ�IGV�CP�KFGC�CDQWV�YJKEJ�EQUVU�CTG�HKZGF�QXGT�YJKEJ�VKOG�URCP��K�G��YG�YQWNF�NQQM
CV�VJG�HTKEVKQP�DGVYGGP�VJG�QRGTCVKQPU�XKGY�QP�EQUVU�CPF�VJG�UVTCVGIKE�XKGY�QP�EQUVU�
0GZV� VQ� VJKU�� KV�YQWNF�DG� KPVGTGUVKPI� VQ� VT[� CPF� GUVKOCVG� VJG� VTWG� UGIOGPVCVKQP�QH
EQUVU�HQT�C�RTQEGUU��CPF�RTGHGTCDN[�HQT�C�YJQNG�HKTO�


���VJG�EQUV�UVTWEVWTG�KU�UWDQTFKPCVG�VQ�QVJGT�CURGEVU�QH�HKTO�RGTHQTOCPEG��6JCV�KU�VQ�UC[�
KV� FQGU� PQV� FGUGTXG� VJG� CVVGPVKQP� KV� PGGFU� VQ� WUG� KV� CFGSWCVGN[�� DGECWUG� OCTMGV
EQPFKVKQPU�� UVTCVGIKE� EQPUKFGTCVKQPU�� QT� GXGP� QTICPK\CVKQPCN� CURGEVU� CTG� OQTG
KORQTVCPV��+P�UVKNN�QVJGT�YQTFU��KV�KU�RQUUKDNG�VQ�OCMG�YGNN�HQWPFGF�FGEKUKQPU�YKVJQWV
NQQMKPI�CV�VJG�EQUV�UVTWEVWTG� �YJKNG�CEMPQYNGFIKPI�KVU�KORQTVCPEG��+V�ECP�UGTXG�QPN[
CU�CP�KPFKECVQT��C�RCTCOGVGT�QH�C�RTQEGUU��5JQWNF�KV�VWTP�QWV�VJCV�KPEQTRQTCVKPI�VJG
EQUV�UVTWEVWTG�KPVQ�VJG�FGEKUKQPU�YQWNF�NGCF�VQ�QVJGT�QWVEQOGU��VJG�TGUGCTEJ�EQWNF
DG�CKOGF� CV� GXCNWCVKPI�RTGXKQWU� KPXGUVOGPV�FGEKUKQPU��OCRRKPI�RQUUKDKNKVKGU� KP� VJG
EWTTGPV�UVTWEVWTG��CPF�FGOQPUVTCVKPI�VJG�KORQTVCPEG�QH�VJG�EQUV�UVTWEVWTG�


��� VJGTG� KU� PQ� VGEJPQNQI[� EJQKEG��6JKU� PGGF� PQV� DG� VJG� TGUWNV� QH� WPKSWG� RTQFWEVU� QT
RTQFWEVKQP�RTQEGUUGU��KV�ECP�CNUQ�TGUWNV�HTQO�C�NCEM�QH�HWPFU�QT�DGECWUG�QPG�OGVJQF
KU�ENGCTN[�FQOKPCPV��+H�VJGTG�KU�C�TGCN�NCEM�QH�EJQKEG�VJCV�CNUQ�GZVGPFU�VQ�VJG�UECNG�QH
RTQFWEVKQP��CU�KP�
RCTV�QH��VJG�EJGOKECN�KPFWUVT[��VJGTG�KU�NKVVNG�WUG�KP�FGOQPUVTCVKPI
VJG�KORQTVCPEG�QH�VJG�EQUV� UVTWEVWTG�UKPEG�OCPCIGOGPV�YKNN�OQUV� NKMGN[�JCXG�DGGP
EQPHTQPVGF�YKVJ�KV�


���VJG�EQUV�UVTWEVWTG�KU�EQXGTGF�D[�QVJGT�EQPEGRVU��GURGEKCNN[�HNGZKDKNKV[��+V�UJQWNF�PQV�DG
FKHHKEWNV� VQ� VTCPUNCVG� EJQKEGU� TGICTFKPI� HNGZKDKNKV[� VQ� C� EQUV� UVTWEVWTG� UGVVKPI��1VJGT

�������������������������������������������������
���VJG�VGNGEQO�UGEVQT�CV�VJG�VWTP�QH�VJG���VJ�EGPVWT[�KU�UWEJ�C�ITQYKPI�OCTMGV��6CMG�VJG�GZCORNG�QH�ECDNG
EQORCP[�72%��KV�JCU�UVKNN�VQ�TGEQTF�KVU�HKTUV�RQUKVKXG�GCTPKPIU��[GV�KV�VCMGU�QXGT�QPG�EQORCP[�CHVGT�CPQVJGT�
/GCPYJKNG�� KVU�UJCTGRTKEG�JCU�TKUGP�D[�OQTG� VJCP������KP������
*GV�(KPCPEKGGNG�&CIDNCF�����&GEGODGT
�������1H�EQWTUG��VJKU�NCEM�QH�ECTG�HQT�HKZGF�EQUV�NGXGNU�KU�VGORQTCT[��KV�KU�GUUGPVKCN�VQ�DWKNF�WR�OCTMGV�UJCTG�
KP�QTFGT�VQ�QDVCKP�C�EQORGVKVKXG�RQUKVKQP�KP�VJG�HWVWTG�



��

EQPEGRVU� OC[� VWTP� WR� FWTKPI� VJG� KPVGTXKGYU�� DWV� YG� HKTON[� DGNKGXG� VJCV� VJG� EQUV
UVTWEVWTG� KU� UQ� DCUKE� VJCV� KV� ECP� CNYC[U� DG� CRRNKGF�� +V� UJQWNF� DG� GURGEKCNN[
GPNKIJVGPKPI�VQ�UGG�KH�VJKU�TGUWNVU�KP�C�ENGCTGT�RKEVWTG�

#U�KPFKECVGF��YG�YQWNF�NKMG�VQ�VCNM�VQ�RGQRNG�YJQ�NQQM�CV�VJG�DKI�RKEVWTG��CPF�YJQ�CTG
PQV� FKTGEVN[� EQPHTQPVGF�YKVJ� VJG� GZKUVGPEG� QH� HKZGF� EQUVU� QT� NCEM� QH� XCTKCDKNKV[�� CU� YKNN
OQTG�QHVGP�DG�VJG�ECUG�CV� VJG�QRGTCVKQPU� NGXGN��6JKU�OGCPU�� KP�GHHGEV�� VJCV�YG� NQQM� HQT
RGQRNG�YJQ�CTG�KP�VJG�RQUKVKQP�VQ�QXGTNQQM�VJG�GHHGEVU�QH�VJG�EQUV�UVTWEVWTG��1PG�ECVGIQT[
QH� OCPCIGTU� VJCV� EQOGU� VQ� OKPF� KU� EQPVTQNNGTU�� DGECWUG� VJG[� VGPF� VQ� JCXG� C� IGPGTCN
QXGTXKGY�QH�VJGKT�WPKV��ECP�UGG�HWTVJGT�VJCP�LWUV�FC[�VQ�FC[�QRGTCVKQPU��CPF�ECP�CNUQ�DG
GZRGEVGF�VQ�JCXG�C�ENGCT�XKGY�QH�VJG�EQUVU�CPF�VJG�EQUV�DGJCXKQT�YKVJKP�VJGKT�WPKV�
5QOG�VJQWIJV�YCU�IKXGP�VQ�VJG�UVTWEVWTG�QH�VJG�KPVGTXKGYU��6JGTG�YGTG�VYQ�CRRTQCEJGU
RQUUKDNG�� DCUGF� QP� VJG� KFGPVKHKGF� TGCUQPU� HQT� VJG� NQY� RQRWNCTKV[� QH� VJG� EQPEGRV�� +H� VJG
WPHCOKNKCTKV[� QH� VJG� EQPEGRV� KU� VJG�OCKP� TGCUQP�� KV�YQWNF� DG�YKUG� VQ� UVCTV�YKVJ� C� XGT[
IGPGTCN�KPVTQFWEVKQP��CXQKFKPI�YQTFU�NKMG�EQUV�UVTWEVWTG��HKZGF�CUUGVU�CPF�HKZGF�EJCTIGU�CU
OWEJ�CU� RQUUKDNG��9G�ECP�DGIKP�D[� KNNWUVTCVKPI� UQOG�RTQDNGOU� TGUWNVKPI� HTQO� VJG� EQUV
UVTWEVWTG��OQUV� PQVCDN[� GCTPKPIU� XCTKCDKNKV[�� DWV� CNUQ� NCEM� QH� HNGZKDKNKV[�� RGTJCRU� DTKGHN[
FKUEWUUKPI�VGORQTCT[�YQTMGTU��CPF�HTQO�VJCV�RQKPV�UWIIGUVKPI�QPG�QH�VJG�RQUUKDNG�ECWUGU�
VJG�EQUV�UVTWEVWTG��6JG�QVJGT�CRRTQCEJ�KU�VQ�UKORN[�RWV�HQTYCTF�VJG�EQPEGRV��GZRNCKP�KVU
TGNGXCPEG�CPF�EQPUGSWGPEGU��CPF�NQQM�HQT�GZCORNGU�KP�VJG�EWTTGPV�HKTO��&WG�VQ�RTCEVKECN
TGCUQPU� � OCKPN[� VJCV� KV� KU� C� DKV� FKHHKEWNV� VQ� VCNM� CDQWV� VJG� EQUV� UVTWEVWTG� YKVJQWV
OGPVKQPKPI�KV� �VJG�UGEQPF�CRRTQCEJ�YCU�VCMGP�
(QNNQYKPI� VJKU� KPVTQFWEVQT[� RCTV� QH� VJG� EQPXGTUCVKQP�� YG� YQWNF� NKMG� VQ� HKPF� QWV
UQOGVJKPI� CDQWV� VJG� KFGCU�OGPVKQPGF� CDQXG�� 2TGHGTCDN[�� CNN� XCTKCDNGU� HTQO� VJG�OQFGN
UJQWNF�EQOG�WR��CPF�CNN�RQUUKDNG�TGCUQPU�HQT�PQV�WUKPI�VJG�EQPEGRV�UJQWNF�DG�EQXGTGF�KP
VJG� KPVGTXKGY��%CTG� UJQWNF� DG� VCMGP� VQ� NGV� VJG� KPVGTXKGYGGU� RQKPV� CV� URGEKHKEU� KP� VJGKT
QTICPK\CVKQP�� K�G�� VQ� NQQM� CV� VJG� EQPVGZV� CPF� PQV� VQ� CDUVTCEV� HTQO� VJCV� EQPVGZV�� (QT
KPUVCPEG��EGTVCKP�EJQKEGU�OC[�DG�UWDQRVKOCN�HTQO�C�HKPCPEKCN�RQKPV�QH�XKGY��DWV�ECP�DG
GZRNCKPGF�VJTQWIJ�VJG�UVTCVGIKE�EJQKEGU�VJG�HKTO�JCU�OCFG�
6JG� UGOK�UVTWEVWTGF�PCVWTG�QH� VJG� KPVGTXKGYU� KORNKGU� VJCV� VJGTG�YCU� TQQO� VQ�RKEM�QWV
EGTVCKP�CURGEVU�QT� KUUWGU� VJCV�ECOG�WR�FWTKPI�VJG�EQPXGTUCVKQPU��#NVJQWIJ�VJKU� KORNKGU
VJCV�GCEJ�KPVGTXKGY�FGXGNQRGF�KP�KVU�QYP�HCUJKQP��VJG�DCUKE�SWGUVKQPU�VJCV�YGTG�WUGF�VQ
IWKFG�VJGO�CTG�
��JQY�KORQTVCPV�KU�C�UVCDNG�GCTPKPIU�FGXGNQROGPV�HQT�[QWT�HKTO!
��FQ�[QW�TGEQIPK\G�VJG�QRGTCVKPI�NGXGTCIG�GHHGEV�KP�[QWT�HKTO!
��CTG�[QW�CRRTQZKOCVGN[�HCOKNKCT�YKVJ�VJG�EQUV�UVTWEVWTG�QH�[QWT�HKTO!�6JCV�KU�VQ�UC[��FQ

[QW�JCXG�C�IQQF�GUVKOCVG�QH�VJG�NGXGNU�QH�HKZGF�CPF�XCTKCDNG�EQUVU�YKVJKP�[QWT�HKTO!
��YJCV�CTG�VJG�EJQKEGU�VJG�HKTO�JCU�KP�VGEJPQNQIKECNN[�EQPHKIWTKPI�KVU�RTQFWEVKQP�RTQEGUU�

CPF�EQPUGSWGPVN[��YJCV�CTG�VJG�EJQKEGU�KP�UGVVKPI�VJG�NGXGN�QH�HKZGF�EQUVU!
��KP�YJKEJ�RCTVU�QH�[QWT�HKTO�ECP�HKZGF�EQUVU�DG�TGRNCEGF�D[�XCTKCDNG�EQUVU��G�I��VJTQWIJ

JKTKPI�VGORQTCT[�YQTMGTU��QT�VJTQWIJ�QWVUQWTEKPI!

������ LQWHUYLHZV

(QT�VJG�HKTUV�KPVGTXKGY�TQWPF��UGXGP�HKTOU�YGTG�CRRTQCEJGF��9KVJKP�GCEJ�HKTO��C�RGTUQP
YCU�EQPVCEVGF�YJQ�YCU�CEVKXG�CU�C�EQPVTQNNGT��QT�JCF�DGGP�CEVKXG�KP�VJCV�RQUKVKQP�
YKVJ



��

VJG� GZEGRVKQP� QH� QPG� OCPCIKPI� FKTGEVQT��� 6JG[� YGTG� UGPV� C� NGVVGT� VQIGVJGT� YKVJ� CP
KPVTQFWEVKQP� VQ� VJG� VQRKE� QH� VJG� KPVGTXKGY�� CU� YGNN� CU� UQOG� SWGUVKQPU� VJCV� YGTG� VQ� DG
CFFTGUUGF� FWTKPI� VJG� KPVGTXKGY�� #NN� UGXGP� YGTG� YKNNKPI� VQ� EQQRGTCVG�� 6JG� DCUKE� HKTO
EJCTCEVGTKUVKEU�CTG�
�� VJG�OCEJKPG� RTQFWEGT�� CP� KPFGRGPFGPV� HKTO�YKVJ� UQOG� ���� GORNQ[GGU� CPF� UCNGU� QH

UGXGTCN�VGPU�QH�OKNNKQPU�QH�IWKNFGTU�VJCV�RTQFWEGU�EWVVKPI�OCEJKPGU��6JG�RTQFWEVKQP
KU� ECTTKGF� QWV� YKVJ� TGNCVKXGN[� QNF� OCEJKPGU�� VJG� RTQEGUU� KU� YGNN� MPQYP� CPF� YGNN
EQPVTQNNGF��5VCDNG�RTQFWEV�TCPIG��UQNF�KP�C�OCVWTG�OCTMGV�YKVJ�OQFGUV�EQORGVKVKQP�
5CNGU�ITQYVJ�QH�UQOG�����RGT�[GCT�

�� VJG� RTQFWEGT� QH� RQYGT� UWRRN[� KPUVCNNCVKQPU�� C� YJQNN[� QYPGF� UWDUKFKCT[� QH� C� NKUVGF
HQTGKIP�OWNVKPCVKQPCN�YKVJ����GORNQ[GGU�CPF�UCNGU�QH� ����OKNNKQP��6JG�RTQFWEVKQP
RTQEGUU� JCU� DGGP� QWVUQWTEGF� CPF� UWDEQPVTCEVGF� CU�OWEJ� CU� RQUUKDNG�� #EVKXG� KP� C
OCVWTG�OCTMGV�YJGTG�SWCNKV[�KU�RCKF�HQT��5CNGU�ITQYVJ�QH�UQOG�����RGT�[GCT�

��VJG�HKDGT�RTQFWEGT��C�FKXKUKQP�QH�C�NKUVGF�HKTO������GORNQ[GGU�CPF�UCNGU�QH� �����OKNNKQP�
+PFWUVTKCN�UWRRNKGT��RCTVN[�QH�EQOOQFKVKGU��2TQEGUU�KPFWUVT[�KP�C�FQYP�E[ENG��UJQYKPI
XGT[�NQY�RTQHKVCDKNKV[�CV�VJG�OQOGPV�

�� VJG� KPFWUVTKCN� UGTXKEGU� EQORCP[�� C� FKXKUKQP� QH� C� NKUVGF� HKTO� YKVJ� UGXGTCN� VJQWUCPF
GORNQ[GGU�� +PUVCNNCVKQP� CPF� OCKPVGPCPEG� QH� OCEJKPGT[� CPF� RTQEGUUGU� KP� C� XGT[
EQORGVKVKXG�OCTMGV�

��VJG�OGFKC�EQORCP[��NKUVGF�HKTO�YKVJ�UGXGTCN�VJQWUCPF�GORNQ[GGU�CPF�QXGT� ���DKNNKQP
KP� UCNGU�� .CTIG� PGYURCRGT� FKXKUKQP� YJKEJ� KU� RCTVN[� E[ENKECN� 
YKVJ� TGURGEV� VQ� VJG
CFXGTVKUGOGPV�XQNWOG��

��VJG�OGCUWTGOGPV�KPUVTWOGPVU�RTQFWEGT��C�FKXKUKQP�QH�C�NKUVGF�HKTO�YKVJ�����GORNQ[GGU
CPF�UGXGTCN�JWPFTGFU�QH�OKNNKQPU�KP�UCNGU��2TQFWEGU�OGCUWTKPI�KPUVTWOGPVU�DCUGF�QP
CFXCPEGF�VGEJPQNQI[��6JG�RTQFWEVKQP�JCU�DGGP�QWVUQWTEGF�VQ�C�ITGCV�GZVGPV�GZEGRV
HQT� VJG� JKIJ�VGEJ� RCTVU�� 6TCFKVKQPCN� OCTMGV� KU� UVCDNG�� PGY� RTQFWEV�OCTMGV
EQODKPCVKQPU�RTQXKFG�ITQYVJ�

�� VJG� DGXGTCIGU� RTQFWEGT�� NKUVGF� HKTO� YKVJ� ���� GORNQ[GGU� CPF� UGXGTCN� JWPFTGFU� QH
OKNNKQPU� KP� UCNGU�� #EVKXG� KP� C� UCVWTCVGF� OCTMGV� YJGTG� RTGOKWO� RTKEGU� CTG� RCKF�
)TQYVJ�KU�UNQY�DWV�UVCDNG�

6JG�NKUV�UJQYU�C�DTQCF�TCPIG�QH�KPFWUVTKCN�HKTOU��HTQO�HKTOU�KP�VJG�RTQEGUU�KPFWUVT[�VQ�C
UGTXKEG�EQORCP[��6JKU�UJQWNF�GPJCPEG�VJKU�GZRNQTCVQT[�UVCIG�QH�VJG�TGUGCTEJ�
6JG� KPVGTXKGYU� NCUVGF� HTQO� ��� OKPWVGU� VQ� QPG� CPF� C� JCNH� JQWTU� CPF� YGTG� VCRGF� XKC
FKEVCRJQPG��6JG[�YGTG�UWDUGSWGPVN[�VTCPUETKDGF��6JG�OCKP�HKPFKPIU�CTG�
��GCTPKPIU�FGXGNQROGPV��NKUVGF�HKTOU�PQVG�VJCV�KPXGUVQTU�HQTEG�VJGO�VQ�UVTKXG�HQT�C�UVCDNG

GCTPKPIU� FGXGNQROGPV�� 6JG� RTQFWEGT� QH� RQYGT� UWRRN[� KPUVCNNCVKQPU� CPF� VJG� HKDGT
RTQFWEGT� JCXG� VQ� UJQY� C� UVCDNG� GCTPKPIU� FGXGNQROGPV� VQ� VJGKT� JGCFSWCTVGTU��0QV
GXGT[QPG�CITGGU� VJCV� KV� KU�PGEGUUCT[� HQT� C� HKTO� VQ� NQQM� CV� GCTPKPIU� KP� VJKU�YC[��(QT
GZCORNG�� EWVU� KP� TGUGCTEJ� CPF� FGXGNQROGPV� GZRGPFKVWTGU� EQWNF� TGUWNV� KP� NGUU
XCTKCVKQP� KP� GCTPKPIU� KP� VJG� UJQTV� VGTO�� DWV� ECP� FCOCIG� VJG� NQPI� VGTO
EQORGVKVKXGPGUU�

��KORCEV�QH�VJG�EQUV�UVTWEVWTG��RCTVN[�FWG�VQ�VJG�RQUKVKXG�GEQPQOKE�UKVWCVKQP�QH�VJG�RCUV
HGY�[GCTU��VJG�GHHGEVU�QH�VJG�QRGTCVKPI�NGXGTCIG�CTG�NKOKVGF�VQ�FKHHGTGPEGU�KP�RQUKVKXG
ITQYVJ� TCVGU� HQT� OQUV� HKTOU�� 6JGTG� CTG� VYQ� GZEGRVKQPU�� VJG� KPFWUVTKCN� UGTXKEGU
EQORCP[�KU�CEVKXG�KP�C�JKIJN[�EQORGVKVKXG�OCTMGV�YJGTG�VJGTG�KU�PQV�OWEJ�TQQO�HQT



��

GZVTC� OCTIKPU�� CPF� VJG� HKDGT� RTQFWEGT� HCEGU� VJG� RTQDNGOU� CUUQEKCVGF� YKVJ
EQOOQFKVKGU��#U�C�TGUWNV��VJGUG�EQORCPKGU�HKPF�VJGOUGNXGU�CTQWPF�VJGKT�DTGCM�GXGP
RQKPV��YJKEJ�KU�GZCEVN[�YJGTG�VJG�QRGTCVKPI�NGXGTCIG�YQTMU�OQUV�RTQHQWPFN[��0GZV�VQ
VJGUG�VYQ��VJG�DGXGTCIGU�RTQFWEGT�UGGU�VJG�GHHGEVU�YKVJKP�QPG�[GCT�FWG�VQ�UGCUQPCN
KPHNWGPEGU�

��HKZGF�EQUVU��VJG�FKHHGTGPEG�DGVYGGP�HKZGF�CPF�XCTKCDNG�EQUVU�KU�TGNCVKXG��+P�VJG�NQPI�TWP�
QT�WPFGT�RTGUUWTG��GXGT[VJKPI�DGEQOGU�XCTKCDNG��0QV�GXGT[� HKTO�JCU�ECVGIQTK\GF�CNN
EQUVU� CU� HKZGF� QT� XCTKCDNG�� CPF� PQV� GXGT[� HKTO� VJKPMU� KV� KU� WUGHWN� VQ� FQ� UQ�� 6JG
OCEJKPGT[�RTQFWEGT�FQGU�PQV�UGG�OWEJ�WUG�KP�KV��[QW�EJCPIG�[QWT�HKZGF�EQUVU�YJGP
[QW� DW[� C� PGY� OCEJKPG�� HQT� VJG� FC[�VQ�FC[� QRGTCVKQPU� KV� KU� PQV� TGNGXCPV�� 6JG
DGXGTCIGU� RTQFWEGT� JCU� OCFG� C� EQORNGVG� ECVGIQTK\CVKQP� CPF� WUGU� VJKU� KP
OCPCIGOGPV�FGEKUKQP��+P�IGPGTCN��HKZGF�EQUVU�CPF�DTGCM�GXGP�RQKPVU�CTG�VJQWIJV�QH
CU�KORQTVCPV�KP�UVTCVGIKE�KUUWGU��UWEJ�CU�ECRKVCN�DWFIGVKPI�CPF�UGPUKVKXKV[�CPCN[UKU��#NN
HKTOU�XKGY�NCDQT�EQUVU�CU�HKZGF��6JKU�IQGU�HQT�VJG�KPFWUVTKCN�UGTXKEGU�EQORCP[�CU�YGNN
CU�HQT�VJG�HKDGT�RTQFWEGT��6JKU�KU�RCTVN[�FWG�VQ�&WVEJ�GORNQ[OGPV�TGIWNCVKQPU��YJKEJ
TGPFGT�KV�KORQUUKDNG�QT�XGT[�EQUVN[�VQ�NC[�QHH�GORNQ[GGU��*QYGXGT��YJCV� KU�CNUQ�XGT[
KORQTVCPV� KU� VJG� HCEV� VJCV� GORNQ[GGU� KPETGCUKPIN[� PGGF� VQ� DG� JKIJN[� VTCKPGF� CPF
JKIJN[� GZRGTKGPEGF�� 6GORQTCT[� YQTMGTU� QHVGP� NCEM� VJKU�� IKXKPI� TKUG� VQ� SWCNKV[� CPF
GHHKEKGPE[� RTQDNGOU�� +P� QVJGT� YQTFU�� VGORQTCT[� YQTMGTU� ECP� DGEQOG� C� EQPVTQN
RTQDNGO��$GUKFGU�VJKU��VJGTG�CTG�EGTVCKP�OQVKXCVKQPCN�KUUWGU�VJCV�OCMG�KV�PGEGUUCT[�VQ
TGN[�QP�RGTOCPGPV�GORNQ[GGU��(KPCNN[��HKZGF�EQUVU�CU�UWEJ�CTG�CP�KORQTVCPV�KUUWG�HQT
CNN�HKTOU��+V�UGGOGF�CU�KH�GXGT[�KPVGTXKGYGG�HGNV�VJCV�JG�JCF�VQ�FGCN�YKVJ�C�NQV�QH��QT
KPFGGF�VQQ�OCP[��HKZGF�EQUVU��6JKU�KU�VTWG�GXGP�HQT�VJG�HKTOU�VJCV�JCXG�QWVUQWTEGF�C
NCTIG�RCTV�QH�VJGKT�GPVKTG�RTQFWEVKQP�RTQEGUU�

�� QWVUQWTEKPI�� YKVJ� TGURGEV� VQ� VJG� EQUV� UVTWEVWTG�� QWVUQWTEKPI� ECP� OCMG� EQUVU� OQTG
XCTKCDNG��CPF�VJWU�NQYGT�VJG�QRGTCVKPI�NGXGTCIG��6JKU�YCU�KPEKFGPVCNN[�OGPVKQPGF�CU
C� TGCUQP� HQT� QWVUQWTEKPI�� DWV� OQTG� QHVGP� VJG� FGEKUKQP� VQ� QWVUQWTEG� KU� DCUGF� QP
SWCNKV[�CPF�EQUV�GHHKEKGPE[��(QT�GZCORNG��QWVUQWTEKPI�VJG�ECVGTKPI�KU�V[RKECNN[�C�EQUV
FGEKUKQP�� 6JG� FGEKUKQP� VQ� DW[� TCVJGT� VJCP� OCMG� EGTVCKP� RCTVU� ECP� DG� DCUGF� QP
SWCNKV[��VJG�UWRRNKGT�V[RKECNN[�JCU�VJG�RTQFWEVKQP�QH�VJG�RCTV�CU�KVU�EQTG�DWUKPGUU��CPF
VJGTGHQTG�YKNN�DG�DGVVGT�GSWKRRGF�VQ�OCPWHCEVWTG�KV�CPF�CNUQ�JCXG�OQTG�GZRGTKGPEG
CV�VJKU��6JG�RTQFWEGT�QH�RQYGT�UWRRN[�KPUVCNNCVKQPU�JCU�VCMGP�VJKU�VQ� KVU�GZVTGOG�� KV
QPN[� RGTHQTOU� VJG� HKPCN� CUUGODN[�� +VU� QYP� SWCNKVKGU� CTG� KP� FGUKIP� CPF� UGTXKEG�� PQV
OCPWHCEVWTKPI�

�� VGEJPQNQI[�� VJGTG� KU� PQV�OWEJ� KPVGTGUV� KP� VGEJPQNQI[� EJQKEGU�� K�G�� KP� RQUUKDKNKVKGU� VQ
UVTWEVWTG� RTQEGUUGU� FKHHGTGPVN[� YKVJ� CEEQORCP[KPI� FKHHGTGPV� EQUV� UVTWEVWTGU�� +P
KPXGUVOGPV� FGEKUKQPU�� VJGTG� KU� OQTG� KPVGTGUV� KP� VJG� UCNGU� RQVGPVKCN� QH� VJG� RTQFWEV
VJCP�KP�VJG�EQUV�UVTWEVWTG�QH�KVU�RTQFWEVKQP�RTQEGUU��+P�QVJGT�YQTFU��CP�KPXGUVOGPV�KU
OCFG�DGECWUG�QH�VJG�UCNGU� NKPG� KP�VJG�%82�ITCRJ��CPF�PQV�DGECWUG�QH� VJG�EQUV� NKPG�
6GEJPQNQI[� EJQKEGU� CTG� KORQTVCPV� KPUQHCT� CU� VJG[� RTQXKFG� QRVKQPU� YKVJKP� VJG
RTQFWEVKQP� RTQEGUU�� CPF� PQV� UQ� OWEJ� YKVJ� TGURGEV� VQ� CNNQYKPI� FKHHGTGPV� EQUV
UVTWEVWTGU�

��OCTMGV� UVTWEVWTG�� CNVJQWIJ� VJG� NKVGTCVWTG�FKTGEVU� KVU� CVVGPVKQP� VQYCTFU� UCNGU� RCVVGTPU
CPF� VJGKT� HNWEVWCVKQPU�� VJG� KPVGTXKGYGGU� UVTGUUGF� VJG� KORQTVCPEG� QH� VJG� OCTMGV
EQPFKVKQPU�CPF�EQORGVKVKXGPGUU��6JG�PCVWTG�QH�VJG�EQORGVKVKQP�KP�VJG�OCTMGV�KU�XGT[
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UKIPKHKECPV�� DGECWUG� KV� FGVGTOKPGU� YJGVJGT� EQUV� QT� SWCNKV[� KU� VJG� RTQHKV� UQWTEG�� #
V[RKECN�GZCORNG�KU�VJG�DGXGTCIGU�RTQFWEGT��CNVJQWIJ�VJG�OCTMGV�HQT�KVU�OCKP�RTQFWEV
KU� HWNN[� UCVWTCVGF�
C�EJCPIG� KP�OCTMGV�UJCTG�QH������KU�EQPUKFGTGF�XGT[� NCTIG��� KV� KU
UVKNN�RQUUKDNG�VQ�FGOCPF�C�RTGOKWO�HQT�SWCNKV[��6JGTGHQTG��VJG�EQUV�UVTWEVWTG�KU� NGUU
KORQTVCPV� VJCP� VJG� SWCNKV[� QH� VJG� RTQFWEV�� 1P� VJG� QVJGT� JCPF�� VJG� KPFWUVTKCN
UGTXKEGU�EQORCP[� CPF� VJG� HKDGT� RTQFWEGT� QRGTCVG� KP�OCTMGVU�YJGTG� EQORGVKVKQP� KU
DCUGF� QP� RTKEG�� OCMKPI� EQUVU� VJG� OQUV� KORQTVCPV� YC[� VQ� FQ� UQOGVJKPI� CDQWV
RTQHKVCDKNKV[�

��HNGZKDKNKV[��CU�PQVGF�RTGXKQWUN[�� HNGZKDKNKV[� KU� UWEJ�C�DTQCF�UWDLGEV� VJCV� KV� KU� UQOGVKOGU
JCTF�VQ�KFGPVKH[�CU�C�TGCUQP�HQT�C�FGEKUKQP��#P� KPVGTGUVKPI�RQKPV�DTQWIJV�WR�FWTKPI
VJG� KPVGTXKGYU�YCU� VJCV� HKTOU�FQ�PQV� UVTKXG� HQT� HNGZKDKNKV[� VJTQWIJ�JKTKPI� VGORQTCT[
YQTMGTU� �CNVJQWIJ�VJG[�FQ�WUG�VJGO� �DWV�TCVJGT�VJTQWIJ�GORNQ[KPI�VJGKT�UVCHH� KP
FKHHGTGPV� RQUKVKQPU�� 6JKU� KU� DGECWUG� UMKNNU� CPF� GZRGTKGPEG� CTG� KORQTVCPV�� CPF
VGORQTCT[� YQTMGTU� CTG� FGHKEKGPV� KP� VJGUG�� 6JKU� OGCPU� VJCV� VJG� UKORNG � HQTO� QH
HNGZKDKNKV[� KP� EQUVU� 
EJCPIKPI� HKZGF� HQT� XCTKCDNG� EQUVU�� KU� PQV� HGCUKDNG�� 6JGTGHQTG�
CVVGPVKQP� UJKHVU� VQYCTF� VJG� HNGZKDNG� GORNQ[KPI� QH� NCDQT�� VJG� KPFWUVTKCN� UGTXKEGU
EQORCP[�JCU�ETGCVGF�CP�KPVGTPCN� VGOR�CIGPE[ �VQ�OCMG�UWTG�VJCV�KVU�GORNQ[GGU�FQ
PQV� UKV� KFN[� KP� QPG� DWUKPGUU� WPKV� YJKNG� CPQVJGT� WPKV� JCU� VQ� JKTG� VGORU�� 5Q� VJG
GORJCUKU�KU�PQV�QP�VJG�HNGZKDNG�JKTKPI��DWV�QP�VJG�HNGZKDNG�GORNQ[OGPV�QH�NCDQT�

6CNMKPI� CDQWV� VJG� EQUV� UVTWEVWTG� YKVJ� RTCEVKVKQPGTU� KU� FKHHKEWNV�� +V� KU� XGT[� FKHHKEWNV� VQ
UGRCTCVG� CVVGPVKQP� HQT� VJG� EQUV� UVTWEVWTG� HTQO� EQUVU� KP� IGPGTCN�� 6JKU� OGCPU� VJCV� VJG
FKUEWUUKQP�UJKHVU�SWKEMN[�HTQO�VJG�NGXGTCIG�GHHGEV�QH�VJG�EQUV�UVTWEVWTG�VQ�EQUV�CYCTGPGUU
KP�IGPGTCN��6JKU�KU�PQV�DGECWUG�VJG�EQPEGRV�KU�WPMPQYP��PQT�DGECWUG�KV�KU�PQV�KORQTVCPV�
+V�UGGOU�VJCV�QRGTCVKPI�NGXGTCIG�CU�C�RGTHQTOCPEG�KPFKECVQT�KU�VQQ�IGPGTCN��VQQ�CIITGICVG�
+V� KU�VJG�TGUWNV�QH�C�UGTKGU�QH�FGEKUKQPU��CPF�PQV�C�XCTKCDNG� HQT�YJKEJ�URGEKHKE� VCTIGVU�CTG
UGV��+V�JGNRU�KP�WPFGTUVCPFKPI�EGTVCKP�GORKTKECN�RJGPQOGPC��DWV�C�EGTVCKP�EQUV�UVTWEVWTG
FQGU� PQV� NGCF� VQ� C� EQTTGURQPFKPI� RTQHKVCDKNKV[�� +P� VJG� YQTFU� QH� VJG� KPFWUVTKCN� UGTXKEGU
EQORCP[�� 9G�JCXG�VJG�UCOG�EQUV�UVTWEVWTG�CU�$CCP��DWV�VJG[�OCMG�����QP�VJGKT�UCNGU
CPF�YG���� ���+V�YQWNF�UGGO�VJCV�OCTMGV�EQPFKVKQPU�CTG�OQTG�KORQTVCPV�VQ�RTQHKVCDKNKV[
VJCP�VJG�EQUV�UVTWEVWTG��9KVJKP�VJCV�OCTMGV� VJG�EQUV� NGXGN� KU�OQTG� KORQTVCPV�VJCP�VJG
EQUV�UVTWEVWTG�
+H�YG� NQQM�QPEG�CICKP�CV� VJG�RQUUKDNG� TGCUQPU� HQT� VJG�RGTEGKXGF� NQY�RQRWNCTKV[�CPF� VJG
KUUWGU�VQ�DG�CFFTGUUGF�KP�VJG�KPVGTXKGYU��YG�ECP�EQPENWFG�VJG�HQNNQYKPI�

��� VJG� GHHGEVU� QH� VJG� EQUV� UVTWEVWTG� CTG� KORQTVCPV�� CNVJQWIJ� VJG[� CTG� PQV� CNYC[U

KPVGTRTGVGF�KP�VGTOU�QH�QRGTCVKPI�NGXGTCIG��DWV�OQTG�KP�EQUV�NGXGNU�KP�IGPGTCN�

���VJG�OGCUWTGOGPV�RTQDNGO�KU�PQV�XGT[�KORQTVCPV�UKPEG�PQDQF[�CEVWCNN[�ECNEWNCVGU�FQN�

XCNWGU�QT�UQOGVJKPI�CNQPI�VJCV�NKPG�

���KV�KU�PQV�WUGHWN�CU�C�EQPVTQN�OGCUWTG��UKPEG�QVJGT�XCTKCDNGU�
QH�YJKEJ�KV�KU�C�TGUWNV��CTG

OQTG�KORQTVCPV�

���DGECWUG�QH�VJKU��VJGTG�KU�PQV�OWEJ�KPVGTGUV� KP�VGEJPQNQI[�EJQKEGU� KP�UVTWEVWTKPI�VJG

QRGTCVKQPU�

���KV�UGGOU�VQ�DG�EQXGTGF�OQUVN[�D[�VJG�EQPEGRV�QH�HKZGF�EQUVU�

�������������������������������������������������
���VJKU�YCU��QH�EQWTUG��KP�VJG�FC[U�QH�[QTG�HQT�$CCP�
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6JG�QXGTCNN�KORTGUUKQP�HTQO�VJG�KPVGTXKGYU�YCU�VJCV�HKZGF�EQUVU�CTG�KORQTVCPV��CPF�UQ�KU
VJG�VQVCN�NGXGN�QH�EQUVU��DWV�VJG�QRGTCVKPI�NGXGTCIG�CU�UWEJ�KU�PQV�TGCNN[�UWKVGF�HQT�RTCEVKECN
WUG��9JGP�VCNMKPI�CDQWV�QWVUQWTEKPI��HQT�GZCORNG��VJG�KUUWGU�CTG�SWCNKV[��OCPCIGCDKNKV[�
EQUV�GHHKEKGPE[� �PQV� NQYGTKPI� VJG�QRGTCVKPI� NGXGTCIG��9JGP� VCNMKPI� CDQWV� HKZGF� EQUVU�
CPF�OGCUWTGU�VQ�TGFWEG�VJGO��CVVGPVKQP�KU�FKTGEVGF�VQ�VJG�CDUQNWVG�NGXGN�QH� HKZGF�EQUVU�
CPF� PQV� VQ� VJG� QRGTCVKPI� NGXGTCIG��9JGP� VCNMKPI� CDQWV� VGEJPQNQI[� EJQKEGU�� KV� KU� VJG
RQUUKDKNKV[� QH� FKHHGTGPV� URGEKHKECVKQPU� VJCV� KU� CVVTCEVKXG�� PQV� FKHHGTGPV� EQUV� UVTWEVWTGU�
9JGP�VCNMKPI�CDQWV� HNGZKDNG�GORNQ[OGPV�� KV� KU�PQV� HNGZKDKNKV[� KP� VJG�EQUV�QH� GORNQ[GGU�
DWV� KP�VJGKT�YQTM��UQ�VJCV�VJG[�ECP�DG�WUGF�KP�FKHHGTGPV�RQUKVKQPU��#NN� VJKU� NGCFU� VQ�QPG
EQPENWUKQP�� VJG�EQPEGRVU�QH�QRGTCVKPI� NGXGTCIG� CPF� EQUV� UVTWEVWTG� CTG� VQQ� IGPGTCN�� VQQ
CIITGICVG� VQ�DG�WUGF� KP�FC[�VQ�FC[�OCPCIGOGPV��6JG�FGEKUKQPU� VJCV� HKPCNN[� TGUWNV� KP� C
EGTVCKP�EQUV�UVTWEVWTG�CTG�PQV�OCFG�DGECWUG�QH�VJG�TGUWNVKPI�QRGTCVKPI�NGXGTCIG�

������ VR�ZKDW�DERXW�RXU�PRGHO"

6JG�OQFGN�RTGUGPVGF�KP�UGEVKQP�����KU�LWUV�C�HKTUV�UVGR�KP�FGUETKDKPI�VJG�TQNG�QH�VJG�EQUV
UVTWEVWTG� HQT� HKTO�RGTHQTOCPEG��6JG�SWGUVKQP� KU�� VJGP��YJGVJGT�YG�JCXG� HQWPF� C� IQQF
TGRTGUGPVCVKQP�QH�VJKU�TQNG��6JGTG�KU�QPG�CURGEV�QH�VJG�OQFGN�VJCV�UGGOU�VQ�ECRVWTG�VJG
GORKTKECN�UKVWCVKQP�SWKVG�YGNN��VJG�RQUKVKQP�QH�VJG�EQUV�UVTWEVWTG�CU� PQVJKPI�OQTG �VJCP�C
OGEJCPKUO�VJCV�VTCPUNCVGU�UGXGTCN�MG[�EJCTCEVGTKUVKEU� KPVQ�VJG�RGTHQTOCPEG�QH�VJG�HKTO�
CU� OGCUWTGF� D[� KVU� GCTPKPIU�� #ICKP�� YJCV� KU� KORQTVCPV� KP� VJKU� XKGY� KU� VJCV� VJG� EQUV
UVTWEVWTG� KU�OQTG� C� TGUWNV� QH� QVJGT� FGEKUKQPU� VJCP� C� FGEKUKQP� XCTKCDNG�� 6JKU�OC[� UGGO
QDXKQWU� HTQO� QVJGT� RQKPVU� QH� XKGY�� DWV� KP� QWT� FKUEWUUKQPU� QH� VJG� QRGTCVKPI� NGXGTCIG
YKVJKP� VJG� HTCOGYQTM� QH� HKPCPEKCN� GEQPQOKEU� KV� YCU� FKHHKEWNV� VQ� UGG� KV� QVJGTYKUG�
*QYGXGT�� NGCXKPI� VJG� XKGYRQKPV� QH� HKPCPEKCN� GEQPQOKEU� CNUQ� TQDU� WU� QH� VJG� ENGCT�� YGNN
FGHKPGF� CPF� YGNN� DGJCXGF� CPCN[VKECN� HTCOGYQTM� WUGF� KP� UGEVKQPU� ���� CPF� �����9JCV U
OQTG��YG�FQ�PQV�UGGO�VQ�IGV�CP[VJKPI�DCEM�HQT�KV��KP�VGTOU�QH�C�UKORNG�PGY�HTCOGYQTM�
DGECWUG�VJG�OQFGN�FQGU�PQV�QHHGT�PGY�J[RQVJGUGU�QT�VJGQTKGU��6JG�FGVGTOKPCPVU�VJCV�CTG
VJQWIJV�VQ� KPHNWGPEG�VJG�EQUV� UVTWEVWTG�FQ�EQOG�DCEM� KP�QWT�RTCEVKECN�FKUEWUUKQPU��(QT
GZCORNG��FGOCPF�RTQXGF�GUUGPVKCN��CNVJQWIJ�VJG�KPVGTXKGYGGU�ECUV�KV�KP�VGTOU�QH�OCTMGV
UVTWEVWTG��CPF�VGEJPQNQI[�CPF�UVTCVGI[�CTG�CNUQ�KORQTVCPV��$WV�YG�FQ�PQV�JCXG�CP[�ENGCT
TGNCVKQPUJKRU�QT�J[RQVJGUGU�VJCV�YG�ECP�HQTOWNCVG��RTGEKUGN[�DGECWUG�YG�NGV�IQ�QH�VJG�EQUV
UVTWEVWTG�CU�C�PWODGT�CPF�VQQM�KV�CU�C�OQTG�IGPGTCN�HKTO�EJCTCEVGTKUVKE�
+P�VJG�KPVGTXKGYU��CU�YGNN�CU�KP�QWT�RTGUGPVCVKQP�QH�VJG�OQFGN��KV�RTQXGF�FKHHKEWNV�VQ�VCNM
CDQWV�QRVKOCN�EQUV�UVTWEVWTGU��+P�HCEV��VJKU�KU�YJCV�YG�YQWNF�GZRGEV�IKXGP�QWT�FKUEWUUKQP
VJCV� NGF� VQ�FKUECTFKPI�FQN� CPF�XKGYKPI� VJG� EQUV� UVTWEVWTG�OQTG� CU� C� EQPEGRV� VJCP� CU� C
PWODGT�� +H� CP[VJKPI�� VJG� KPVGTXKGYU� UVTGPIVJGP� QWT� KFGCU� QP� VJG� NCEM� QH� RTCEVKECN
WUGHWNPGUU�QH�VJG�QRGTCVKPI�NGXGTCIG��EQWRNGF�YKVJ�VJG�KORQTVCPEG�QH�VJG�EQUV�UVTWEVWTG�
+P�VJG�GPF��VJG�OQFGN�FQGU�PQV�UGGO�VQ�HWNN[�ECRVWTG�YJCV�KU�IQKPI�QP��9JKNG�VJG�OQFGN
CUUKIPU�NGUU�KORQTVCPEG�VQ�VJG�EQUV�UVTWEVWTG�VJCP�YG�FKF�VQ�VJG�QRGTCVKPI�NGXGTCIG�KP�QWT
HKTUV�CRRTQCEJ�TGRQTVGF�KP�EJCRVGT����KV�UVKNN�UGGOU�VQQ�OWEJ��+P�QTFGT�VQ�GZRNCKP�VJKU��YG
NQQM�CV�VJG�KPVGTRTGVCVKQP�QH�VJG�FGVGTOKPCPVU�QH� VJG�OQFGN�IKXGP� KP�UGEVKQP������ +H�YG
NQQM�CV�UCNGU��YG�CUMGF�JQY�C� HKTO�TGCEVU�YJGP� KV� KU�EQPHTQPVGF�YKVJ�VJG�GHHGEVU�QH� VJG
EQUV�UVTWEVWTG��6JKU�KU�PQV�YJCV�QWT�KPVGTXKGYGGU�JCF�KP�OKPF�YJGP�FKUEWUUKPI�UCNGU��6JG
KPHNWGPEG�QH�VJG�OCTMGV��CU�KV�KU�TGHNGEVGF�KP�VJG�UCNGU�RCVVGTP��FQGU�UGV�VJG�UVCIG�HQT�VJG



��

TQNG� QH� VJG� EQUV� UVTWEVWTG�� *QYGXGT�� KV� FQGU� PQV� DGEQOG� KORQTVCPV� DGECWUG� QH
WPGZRGEVGF� EJCPIGU� KP� TGXGPWGU�� QT� DGECWUG� QH� VJG� YC[� VJG� EQUV� UVTWEVWTG� VTCPUNCVGU
UCNGU� HNWEVWCVKQPU� KPVQ� GCTPKPIU� XCTKCDKNKV[�� /WEJ� OQTG� VJCP� DGKPI� VJG� UQWTEG� QH
XCTKCDKNKV[�� VJG� OCTMGV� EQPFKVKQPU� HQTO� CP� QXGTCNN� EQPVKPIGPE[� VJCV� EQPVKPWCNN[
WPFGTNKPGU�VJG�KORQTVCPEG�QH�EQUVU��CPF�QH�VJG�EQUV�UVTWEVWTG��1T�VQ�RWV�KV�FKHHGTGPVN[��KV�KU
PQV�UQ�OWEJ�C�EJCPIG�KP�OCTMGV�EQPFKVKQPU�
QT�UCNGU���DWV�VJG�OCTMGV�EQPFKVKQPU�CU�UWEJ
VJCV�FGVGTOKPG�VJG�KPHNWGPEG�QH�VJG�EQUV�UVTWEVWTG�
9KVJ�TGURGEV�VQ�UVTCVGI[��YG�CTG�EQPHTQPVGF�YKVJ�NCTIGN[�VJG�UCOG�RTQDNGO��VJG�UVTCVGI[
KU�� CV� CP[� RQKPV� KP� VKOG�� C� EQPVKPIGPE[� QH� VJG� EQUV� UVTWEVWTG�� +H� CNN� KU� YGNN�� VJG� EQUV
UVTWEVWTG�KU�VJG�TGUWNV�QH�UVTCVGIKE�EJQKEGU�OCFG�KP�VJG�RCUV��5VTCVGI[�UVKNN�IQXGTPU�VJG�EQUV
UVTWEVWTG�KP�VJCV�C�HKTO�JCU�KFGCU�CDQWV�KVU�EQORGVKVKXG�RQUKVKQP��KPHNWGPEKPI�HQT�GZCORNG
KVU�RTKEKPI�RQNKEKGU��*QYGXGT��YG�FKF�PQV�GPEQWPVGT�CP[�FGEKUKQPU�VJCV�QXGTTKFG�HKPCPEKCN
NQIKE�KP�HCXQT�QH� UVTCVGIKE�DGPGHKVU �QT�UQOGVJKPI�CNQPI�VJQUG�NKPGU��CU�YG�KPFKECVGF�YJGP
KPVTQFWEKPI�UVTCVGI[�CU�C�FGVGTOKPCPV�
#PF�GXGP�VGEJPQNQI[�CU�C�FGVGTOKPCPV�FQGU�PQV�YQTM�SWKVG�VJG�YC[�YG�GZRGEVGF�KV�VQ
FQ��9JGTGCU�YG�VJQWIJV�HKTOU�YQWNF�DG�KPVGTGUVGF�KP�JCXKPI�C�EJQKEG�KP�C�TCPIG�QH�EQUV
UVTWEVWTGU��CEVWCNN[�QHHGTKPI�C�EJQKEG� KP�VJG�NGXGN�QH�QRGTCVKPI�NGXGTCIG�� HKTOU�VGPF�VQ�DG
OWEJ� OQTG� EQPEGTPGF� YKVJ� VGEJPQNQI[� CU� CP� KPHNWGPEG� QP� VJG� RGTHQTOCPEG� QH� VJG
RTQEGUUGU��(QT�GZCORNG�� VJG�OGFKC�EQORCP[� KU�PQV� KPVGTGUVGF� KP� VJG�FKHHGTGPV� NGXGNU� QH
HKZGF� EQUVU� VJCV� RTKPVKPI� NKPGU� QHHGT�� DWV� KP� URGEKHKECVKQPU� NKMG� VJG� SWCNKV[� QH� VJG� EQNQT
RTKPVKPI� QH� VJG� NKPGU�� (WTVJGTOQTG�� VJGTG� KU� OQTG� VQ� VJG� EQUV� UVTWEVWTG� VJCP� LWUV� VJG
VGEJPQNQI[�� +P� IGPGTCN�� UWRRQTV� RTQEGUUGU� KP� C� HKTO�� UWEJ� CU� ECVGTKPI�� CFOKPKUVTCVKQP�
NQIKUVKEU��CPF�OCKPVGPCPEG��ECP�DG�OCFG�XCTKCDNG�TGNCVKXGN[�KPFGRGPFGPVN[�QH�VJG�RTQEGUU
VGEJPQNQI[���

9JCV�KU�VJG�FKHHGTGPEG�YKVJ�VJG�CRRNKECVKQP�QH�VJG�OQFGN�VQ�VJG�NKVGTCVWTG�QP�HTCPEJKUKPI�
KP�UGEVKQP��������YJGTG�KV�UGGOGF�VQ�ECRVWTG�VJG�KORQTVCPV�KUUWGU!�(KTUV�QH�CNN��YKVJ�VJCV
GZCORNG�� YG� VQQM� UQOG� IGPGTCN� QDUGTXCVKQPU� CXCKNCDNG� KP� VJG� NKVGTCVWTG� KPUVGCF� QH
CPCN[\KPI�UKPING�HTCPEJKUKPI�FGEKUKQPU��$WV�GXGP�OQTG��HTQO�C�EQUV�UVTWEVWTG�RGTURGEVKXG�
HTCPEJKUKPI�KU�UVKNN�OWEJ�VQQ� ENGCP ��VQQ�ENQUG�VQ�VJGQT[��+H�HTCPEJKUKPI�KU�KPVGTRTGVGF�CU�C
EJQKEG� HQT� XCTKCDNG� KPUVGCF� QH� HKZGF� EQUVU�� VJGTG� CTG� PQ� HWTVJGT� ENCUUKHKECVKQP� RTQDNGOU�
CPF� QPEG� KV� KU� RQUUKDNG� VQ� HTCPEJKUG�� VJG� VGEJPQNQI[� JCU� PQ� HWTVJGT� NKOKVU� KP� VJCV� CP[
TCPIG�DGVYGGP����CPF������HTCPEJKUKPI�KU�RQUUKDNG�

���� FRQFOXVLRQV

9G� UVCTVGF� VJKU� EJCRVGT� D[� RKEMKPI� WR� YJCV� YCU� NGHV� QXGT� HTQO� VJG� UWDLGEV� QH� VJG
QRGTCVKPI�NGXGTCIG��9G�EQPENWFGF�VJCV�VJG�QRGTCVKPI�NGXGTCIG��CU�OGCUWTGF�YKVJ�FQN�� KU
KORQTVCPV��DWV�VTGCVKPI�KV�CU�C�PWODGT�YKNN�PQV�TGUWNV�KP�WUGHWN�CRRNKECVKQPU��6JKU�OGCPV
VJCV�YG� PGGFGF� VQ� VCMG� C� FKHHGTGPV� CRRTQCEJ� VQ� NQQM� KPVQ� VJG� UWDLGEV��6Q� FQ� VJKU�� YG
UVGRRGF� QWV� QH� QWT� RTGXKQWU� HTCOGYQTM�� VJCV� NQQMGF� CV� VJG� HKTO� HTQO� C� DWUKPGUU
GEQPQOKEU�QT�GXGP�HKPCPEKCN�GEQPQOKEU�RQKPV�QH�XKGY��CPF�VTKGF�VQ�GZVGPF�VJG�CPCN[UKU�D[
KPEQTRQTCVKPI�QVJGT�HKGNFU�QH�TGUGCTEJ��6JKU�KORNKGF�DCUKECNN[�VJCV�YG�XKGYGF�VJG�HKTO�CU
EQPUKUVKPI�QH�OQTG�VJCP�LWUV� HKZGF�CPF�XCTKCDNG�EQUVU��9G�JCXG�FTCYP�WR�C�EQPEGRVWCN

�������������������������������������������������
���YG�YKNN�TGVWTP�VQ�VJKU�GZVGPUKXGN[�KP�EJCRVGT���



���

OQFGN� VJCV� RQUKVKQPU� VJG� EQUV� UVTWEVWTG� YKVJ� TGURGEV� VQ� KVU� FGVGTOKPCPVU� CPF� KVU
EQPUGSWGPEGU�� 6JKU� JGNRU� KP� KFGPVKH[KPI� KORQTVCPV� EJCTCEVGTKUVKEU� QH� VJG� HKTO� CPF� KVU
GPXKTQPOGPV�VJCV�KPHNWGPEG�VJG�EQUV�UVTWEVWTG��#U�UWEJ��YG�ECP�CUM�QWTUGNXGU�KH�YG�JCXG
EQOG� CP[� ENQUGT� VQ� TGCEJKPI� QWT� TGUGCTEJ� IQCN�� YJKEJ� YCU� HQTOWNCVGF� CU� HQNNQYU� KP
UGEVKQP�������

VQ�EQPVTKDWVG� VQ� VJG�WPFGTUVCPFKPI�QH� VJG� KORQTVCPEG�QH� VJG�EQUV� UVTWEVWTG� HQT
HKTO�RGTHQTOCPEG�

+H�CP[VJKPI��YG�JCXG�HQWPF�UWRRQTV�HQT�QWT�TGHQTOWNCVKQP�QH�VJG�TGUGCTEJ�IQCN��CYC[�HTQO
VJG�QRGTCVKPI�NGXGTCIG��6JG�QRGTCVKPI�NGXGTCIG�EQPEGRV��VJQWIJ�KPVGNNGEVWCNN[�CRRGCNKPI�
KU�PQV�WUGHWN�HQT�HKTOU�CU�C�OCPCIGOGPV�VQQN��+VU�PGINGEV�KP�OCPCIGOGPV�RTCEVKEG�KU�VJG
TGUWNV�QH�C�NCEM�QH�CRRNKECVKQPU��+V�KU�UKORN[�PQV�HGCUKDNG�VQ�KFGPVKH[�CP�QRVKOCN�QRGTCVKPI
NGXGTCIG�HQT�C�EGTVCKP�RTQEGUU��RTQLGEV�QT�HKTO��6JCV�KU�PQV�VQ�UC[�KV�KU�PQV�KORQTVCPV��#U
VJG�NKVGTCVWTG�QP�U[UVGOCVKE�TKUM�JCU�UJQYP��VJG�EQPEGRV�KU�XGT[�WUGHWN�KP�GZRNCKPKPI�TKUM�
+V� CNUQ� JGNRU� KP� GZRNCKPKPI� GORKTKECNN[� QDUGTXGF� RJGPQOGPC�� G�I�� VJG� FKHHGTGPEG� KP
E[ENKECNKV[�DGVYGGP�HKTOU�CPF�KPFWUVTKGU��CPF�OC[DG�KV�KU�WPFGTGZRQUGF�KP�VJCV�TGURGEV��+V
KU� UQOGYJCV�UWTRTKUKPI�YJGP�PQ�TGHGTGPEG�CV�CNN� KU�OCFG�VQ�EQUV� UVTWEVWTG�QT�QRGTCVKPI
NGXGTCIG�KP�CP�GEQPQOKEU�CTVKENG�GPVKVNGF�� 9J[�CTG�UQOG� KPFWUVTKGU�OQTG�E[ENKECN� VJCP
QVJGTU! � 
2GVGTUGP� CPF� 5VTQPIKP�� �������� *QYGXGT�� VJG� XCNWG� QH� VJG� EQPEGRV� KP
GZRNCKPKPI�CIITGICVG�RJGPQOGPC�FQGU�PQV�PGEGUUCTKN[�KORN[�VJCV�KV�KU�WUGHWN�KP�VJG�CEVWCN
OCPCIGOGPV�QH�HKTOU�
&Q� YG�� JQYGXGT�� MPQY� OQTG� CDQWV� VJG� KORQTVCPEG� QH� VJG� EQUV� UVTWEVWTG� HQT� HKTO
RGTHQTOCPEG!�6JKU� KU�FKHHKEWNV� VQ� UC[��#� HKTUV� CPUYGT�YQWNF�DG� VJCV� KV� KU�PQV�EQPUKFGTGF
KORQTVCPV� QWVUKFG� QH� HKPCPEKCN� GEQPQOKEU�� YJGP�YG� NQQM� CV� VJG� NCEM� QH� VJGQT[� KP� VJG
NKVGTCVWTG�VJCV� KU� URGEKHKECNN[�FKTGEVGF�CV� VJG�EQUV� UVTWEVWTG��PQVG� VJCV�YG�JCF� VQ� UETCRG
VQIGVJGT�DKVU�CPF�RKGEGU�HTQO�HKPCPEKCN�OCPCIGOGPV��UVTCVGIKE�OCPCIGOGPV��RTQFWEVKQPU
CPF�QRGTCVKQPU�OCPCIGOGPV��CPF�OCPCIGOGPV�CEEQWPVKPI��$WV� VJCV� KU�PQV�EQORNGVGN[
YJCV�UGGOU�VQ�DG�IQKPI�QP��(KZGF�EQOOKVOGPVU� �OGCPKPI�CP[VJKPI�VJCV�EQOOKVU� VJG
HKTO� VQ� EGTVCKP� EQWTUGU� QH� CEVKQP�� G�I�� VJTQWIJ� HKZKPI� EQUVU�� TGFWEKPI� VJG� EJQKEGU
CXCKNCDNG��CPF�VJWU�NQYGTKPI�HNGZKDKNKV[� �CTG�CP�KORQTVCPV�KUUWG�KP�VJGQT[�CPF�KP�RTCEVKEG�
+V� YQWNF� UGGO� VJCV� KPVGTGUV� KP� VJG� EQUV� UVTWEVWTG� HKPFU� KVU� QWVNGV� KP� FKUEWUUKPI� QVJGT�
FKTGEVN[�TGNCVGF�KUUWGU�NKMG�HNGZKDKNKV[�
%CP�VJKU�NCEM�QH�CVVGPVKQP�DG�TGEVKHKGF!�#HVGT�CNN��YG�HQWPF�KP�VJG�KPVGTXKGYU�VJCV�VJGTG
YCU� PQV�OWEJ� CVVGPVKQP� HQT� VJG� EQUV� UVTWEVWTG� CU� UQOG� TCVKQ� KPEQTRQTCVKPI� HKZGF� CPF
XCTKCDNG�EQUVU�� NGV�CNQPG�C�FQN��6JKU�YCU�PQV�DGECWUG�QH� NCEM�QH�GHHGEVU��QT�QH�GHHQTV�� VYQ
HKTOU�YGTG�XGT[�CEVKXGN[�OCMKPI�VJGKT�EQUV�UVTWEVWTG�OQTG�HNGZKDNG�VJTQWIJ�QWVUQWTEKPI�
CPF� VYQ� HKTOU� JCF� C� XGT[� NQY� RTQHKVCDN[�� CPF� VJWU� YGTG� CV� C� RQKPV� YJGTG� VJG� EQUV
UVTWEVWTG� DGEQOGU� XGT[� KORQTVCPV�� +V� UGGOU� VJCV� VJG� V[RKECN� QRGTCVKPI� NGXGTCIG
CRRNKECVKQPU�VJCV�CTG�RTGUGPVGF�KP�VJG�NKVGTCVWTG�FQ�PQV�ECRVWTG�YJCV�KU�TGCNN[�IQKPI�QP�
6Q�WPFGTNKPG�QWT�RQKPV��EQPUKFGT�VJGUG�SWQVGU�

)KXGP�VJG�UWDUVKVWVCDKNKV[�COQPI�RTQFWEVKQP�HCEVQTU��VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG�ECP�DG

UWDUVCPVKCNN[�EJCPIGF�D[�OCPCIGTKCN�FGEKUKQPU��6JWU��HQT�GZCORNG��CP�KPETGCUG�KP�VJG�ECRKVCN

KPVGPUKXGPGUU� QH� VJG� RTQFWEVKQP� RTQEGUU� 
G�I��� C� UYKVEJ� HTQO� UVGCO� IGPGTCVKPI� VQ� PWENGCT

�������������������������������������������������
��� VJGKT�XKGY��CNUQ�RTGUGPVGF�KP�UGEVKQP������VCMGU�CP�GZCEVN[�QRRQUKVG� UVCPEG�� VJG�ITGCVGT� VJG�RCTV�QH� VJG
XCTKCDNG� EQUVU� KP� VQVCN� EQUVU�� VJG� OQTG� E[ENKECN� VJG� HKTO�� 6JKU� KU� DGECWUG� KV� ECP� TGCEV� OQTG� SWKEMN[� VQ
GZVGTPCN�FGOCPF�QT�RTKEG� UJQEMU �



���

RTQFWEVKQP�QH�GNGEVTKEKV[��YKNN�TGUWNV�KP�CP�KPETGCUG�KP�VJG�TGNCVKXG�UJCTG�QH�HKZGF�EQUVU�
G�I��

FGRTGEKCVKQP�� OCKPVGPCPEG�� GVE��� VQ� XCTKCDNG� EQUVU� 
G�I��� EQCN�� YCIGU�� GVE��� 
.GX�� �����

R������

+V� KU� V[RKECNN[� CUUWOGF� VJCV� RTQFWEVKQP� HWPEVKQPU� CTG� GZQIGPQWUN[� FGVGTOKPGF� D[

VGEJPQNQIKECN� EQPFKVKQPU� UWEJ� CU� VJG� GZVGPV� QH� GEQPQOKGU� QH� UECNG� CPF� OCUU�RTQFWEVKQP

VGEJPKSWGU��CU�YGNN� CU� QRRQTVWPKVKGU� HQT�FKXKUKQP�QH� NCDQT�� +V� KU�PQV� WPTGCUQPCDNG��JQYGXGT�

VJCV� C� HKTO U� EJQKEG�QH� RTQFWEVKQP� VGEJPQNQI[� KU� CHHGEVGF� D[� VJG� KPJGTGPV� E[ENKECNKV[� QH� KVU

KPFWUVT[�����(QT�GZCORNG��HKTOU�KP�JKIJN[�E[ENKECN�KPFWUVTKGU�OC[�EJQQUG�OQTG�HNGZKDNG��NCDQT�

KPVGPUKXG�VGEJPQNQIKGU��
2GVGTUGP�CPF�5VTQPIKP��������R������CPF�����

(QT�GZCORNG��C�EJQKEG�DGVYGGP�WUKPI�TQDQVU�CPF�WUKPI�JWOCPU� KP�OCPWHCEVWTKPI� V[RKECNN[

TGRTGUGPVU� C� EJQKEG� DGVYGGP� VYQ� NGXGNU� QH� QRGTCVKPI� NGXGTCIG�� 4QDQVKE�OCPWHCEVWTKPI� JCU

JKIJGT�HKZGF�EQUVU�VQ�KPUVCNN��DWV�NQYGT�XCTKCDNG�EQUVU�VQ�QRGTCVG��VJCP�JWOCP�OCPWHCEVWTKPI�


'OGT[�CPF�(KPPGTV[��������R������

1RGTCVKPI�CPF�HKPCPEKCN�NGXGTCIG�ECP�DG�EQODKPGF�KP�C�PWODGT�QH�FKHHGTGPV�YC[U�VQ�QDVCKP�C

FGUKTCDNG�FGITGG�QH�QXGTCNN� NGXGTCIG�CPF�TKUM�HQT� VJG�HKTO��*KIJ�QRGTCVKPI�TKUM�ECP�DG�QHHUGV

YKVJ�NQY�HKPCPEKCN�TKUM�CPF�XKEG�XGTUC��
8CP�*QTPG��������R������

6JG�FGITGG�QH�QRGTCVKPI�NGXGTCIG�KU�CP�KORQTVCPV�HCEVQT�VQ�DG�EQPUKFGTGF�KP�VJG�HKTO U�CUUGV

UVTWEVWTG�FGEKUKQPU��$[�EJCPIKPI�HTQO�C�NCDQT�KPVGPUKXG�OCPWHCEVWTKPI�RTQEGUU�VQ�C�ECRKVCN�

KPVGPUKXG�QPG��C�UKIPKHKECPV�EJCPIG�YQWNF�QEEWT�KP�VJG�EQUV�UVTWEVWTG��#�TKUG� KP� HKZGF�EQUVU

CPF� C� UKOWNVCPGQWU� FGENKPG� KP� XCTKCDNG� EQUV� RGT� WPKV� KPETGCUG� VJG� FGITGG� QH� QRGTCVKPI

NGXGTCIG����
/CPFGNMGT�CPF�4JGG��������R�����

6JKU�FQGU�PQV�UGGO�VQ�DG�VJG�YC[�KV�YQTMU��(QT�QPG��VJG�KFGC�QH�NCDQT�EQUVU�DGKPI�XCTKCDNG
YCU�PQV�UJCTGF�D[�CP[�KPVGTXKGYGG�
YJKEJ��D[�VJG�YC[��UJGFU�C�FKHHGTGPV�NKIJV�QP�VJG�VGUV
CUUKIPOGPVU�YG�JCXG�EQORQUGF���0GZV�VQ�VJKU��KV�KU�XGT[�WPNKMGN[�VJCV�C�HKTO�YKNN�EJCPIG
VJG�YC[�KV�RTQFWEGU�DCUGF�UQNGN[�QP�VJG�QRGTCVKPI�NGXGTCIG��1RGTCVKQPCN�EQPUKFGTCVKQPU�
SWCNKV[��FGNKXGT[� VKOG��RTQFWEV�OKZ�XCTKCDKNKV[� 
CU� QRRQUGF� VQ� XQNWOG� HNGZKDKNKV[��� VJGUG
UGGO� VQ� DG� VJG� KORQTVCPV� RQKPVU� KP� FGEKFKPI� CDQWV� VJG� EQUV� UVTWEVWTG���� 6JG� WNVKOCVG
GZCORNG�QH�VJKU�EQOGU�HTQO�VJG�KPHQTOCVKQP�EQORCP[��1TKIKPCNN[�C�PGYURCRGT�RWDNKUJGT
CPF�RTKPVGT��KV�JCU�FGNKDGTCVGN[�FKXGTUKHKGF�KPVQ�QVJGT�OGFKC�
OWUKE��TCFKQ��VGNGXKUKQP��VQ
NGUUGP�VJG�E[ENKECNKV[�QH�VJG�PGYURCRGT�DWUKPGUU��+V�FKF�PQV�VT[�VQ�FQ�UQ�VJTQWIJ�NQYGTKPI
VJG�QRGTCVKPI�NGXGTCIG�QH�KVU�QTKIKPCN�DWUKPGUU�DGECWUG�VJGTG�KU�QPN[�UQ�OWEJ�VJCV�[QW�ECP
FQ�YJKNG�OCKPVCKPKPI�VJG�SWCNKV[�QH�[QWT�RTQFWEV�
5Q� VJGTG� YG� CTG�� #HVGT� JCXKPI� FKUECTFGF� VJG� QRGTCVKPI� NGXGTCIG� CPF� FQN� CU� C� WUGHWN
EQPEGRVU� KP�FKUEWUUKPI�VJG� KORQTVCPEG�QH� VJG�EQUV� UVTWEVWTG�� KV�PQY�UGGOU�VJCV�YG�CNUQ
JCXG� VQ�IKXG�WR� VJG�EQUV� UVTWEVWTG�� CU� UQOG� TCVKQ� VJCV� VCMGU� KPVQ� CEEQWPV� VJG� UJCTG�QH
HKZGF�EQUVU�KP�VQVCN�EQUVU��CU�C�VQRKE�QH�KPVGTGUV��+U�KV�KORQTVCPV!�;GU��DGECWUG�KV�JCU�C�DKI
KORCEV�QP�GCTPKPIU�XCTKCDKNKV[�CPF�QXGTCNN�HNGZKDKNKV[��9JCV�KU�KVU�TQNG!�9GNN��VJCV�UGGOU
VQ�DG�C�XGT[�RCUUKXG�QPG��QPEG�KV U�VJGTG��KV U�VJGTG��CPF�YG�UGG�VJG�GHHGEVU�KP�VJG�GCTPKPIU
FGXGNQROGPV�� 6JKU� KU� CV� QPEG� UCVKUHCEVQT[� CPF� XGT[� WPUCVKUHCEVQT[��9G� MPQY� JQY� VJG
EQUV� UVTWEVWTG� KPHNWGPEGU� HKTO� RGTHQTOCPEG�� YG� MPQY� VJCV� KV� KU� PQV� RQUUKDNG� VQ� FGTKXG

�������������������������������������������������
��� VJKU� KU�DGUV� KNNWUVTCVGF�HTQO�CP�KPHQTOCN�ECUG�
DGECWUG� KV� KU�PQV�[GV�RWDNKUJGF���DQTTQYGF�HTQO�C�HGNNQY
2J�&��UVWFGPV��JG�UWRGTXKUGF�VJG�TGQTICPK\CVKQP�QH�VJG�RCEMCIKPI�NKPG�KP�C�RTQFWEVKQP�UKVG�QH�C�EQPUWOGT
GNGEVTQPKEU� EQORCP[��6JG� PGY� NKPG�YCU� NGUU� CWVQOCVGF� CPF� TGSWKTGF�OQTG�OCPWCN� NCDQT�� YJKEJ�YCU� KH
CP[VJKPI�OQTG� GZRGPUKXG� VJCP� VJG� CWVQOCVGF� QRVKQP�� 6JG� EJQKEG� YCU� LWUVKHKGF� DGECWUG� QH� VJG� ITGCVGT
QRGTCVKQPCN�HNGZKDKNKV[�QH�JWOCPU�



���

QRVKOCN�EQUV�UVTWEVWTGU�HTQO�VJGQT[��PQT�VQ�HKPF�VJGO�VJTQWIJ�GORKTKECN�CPCN[UGU��CPF�YG
IGV� VJG� UVTQPI� KORTGUUKQP� HTQO� KPVGTXKGYU� VJCV� KP� RTCEVKEG� KV� KU� PQV� HQWPF� C� XGT[
KPVGTGUVKPI�HKTO�EJCTCEVGTKUVKE��0QV�QPN[�FQ�YG�JCXG�CP�CPUYGT�VQ�QWT�QTKIKPCN�TGUGCTEJ
RTQDNGO�DCUGF�QP�VJGQT[�CPF�HCEVU��HTQO�VJG�HKGNF�QH�DWUKPGUU�CFOKPKUVTCVKQP�KP�IGPGTCN
VJKU� CPUYGT� KU� SWKVG� GPEQWTCIKPI�� KV� YQWNF� DG� TCVJGT� FKUCRRQKPVKPI� HQT� DWUKPGUU� CPF
OCPCIGOGPV� UEJQNCTU� VQ� NGCTP� VJCV� C� HKTO�� RTQEGUU� QT� RTQLGEV� ECP�DG�OCPCIGF� QP� QPG
PWODGT��9JCV�FQGU�OCMG�KV�WPUCVKUHCEVQT[��JQYGXGT��KU�VJG�HCEV�VJCV�YG�FQ�PQV�UWEEGGF
KP�RTQXKFKPI�UQOG�RQUKVKXG�IWKFGNKPGU�QP�YJCV�VQ�FQ�YKVJ�C� HKTO U�EQUV� UVTWEVWTG�WPFGT
YJKEJ� EKTEWOUVCPEGU�� 'XGP� KH� VJKU� YQWNF� PQV� TGUWNV� KP� UWIIGUVKQPU� HQT� KFGCN� EQUV
UVTWEVWTGU��RGTJCRU�YG�EQWNF�IKXG�UQOG�JKPVU�QP�YJGP�VQ�VCMG�YJKEJ�OGCUWTGU��#PF�VJKU
KU� GZCEVN[� YJCV� YG� JCXG� VQ� FQ�� CPCN[\G� CPF� ECVGIQTK\G� OCPCIGOGPV� CEVKQPU� QP� VJGKT
RQUUKDNG�KORCEV�QP�VJG�EQUV�UVTWEVWTG��6JKU�NGCXGU�WU�KP�CNOQUV�VJG�UCOG�RQUKVKQP��#NN�YG
JCXG� VQ�FQ� KU� TGFKTGEV� QWT� CVVGPVKQP� C� NKVVNG�� VQYCTFU� HKZGF� EQUVU�� +V� KU�OQTG� NQIKECN� HQT
HKTOU� VQ� VCNM� CDQWV� NQYGTKPI� VJGKT� HKZGF� EQUVU� VJCP� UVTKXKPI� HQT� CP� QRVKOCN� QRGTCVKPI
NGXGTCIG��+V�CNUQ�QHHGTU�VJG�RQUUKDKNKV[�VQ�CUM�YJCV�MKPF�QH�EQUVU�C�HKTO�YCPVU�VQ�JCXG�CPF
JCU� VQ�JCXG��#NN� HKTOU� EQPUKFGT� NCDQT� C� HKZGF� EQUV�� CPF� CNVJQWIJ�QPG�OKIJV� VJKPM� VJCV
WUKPI�VGORQTCT[�YQTMGTU�QT�HNGZKDNG�NCDQT�EQPVTCEVU�KU�VJG�GCUKGUV�YC[�VQ�OCMG�[QWT�EQUVU
OQTG�XCTKCDNG��VJKU�QRVKQP�KU�PQV�EJQUGP��%QPVTQNNCDKNKV[�CPF�OCPCIGCDKNKV[�CTG� VJG�MG[
YQTFU� YKVJ� TGURGEV� VQ� NCDQT�� CPF� VJG[� TGSWKTG� FGFKECVGF� CPF� OQVKXCVGF� GORNQ[GGU�
(WTVJGTOQTG�� HKZGF� EQUVU� KP� VJG� HQTO� QH� RGQRNG� CTG� PQV� RCUUKXG�� G�I�� UCNGU� CPF� UGTXKEG
RGTUQPPGN�ECP�KPHNWGPEG�VJG�NGXGN�QH�UCNGU�
+P�CNN��YG�CTG�PQY�CV�C�RQKPV�YJGTG�YG�JCXG�VCMGP�VJG�QRGTCVKPI�NGXGTCIG�CPF�VJG�EQUV
UVTWEVWTG�VQ�DG�KPVGTGUVKPI�EQPEGRVU�VJCV�ECP�GZRNCKP�QDUGTXCVKQPU�OCFG�KP�RTCEVKEG��DWV
YG�JCXG� UVKNN� PQV� UWEEGGFGF� KP�OCMKPI� VJGO�OQTG� WUGCDNG� KP� C� RTCEVKECN� HKTO� UGVVKPI�
)KXGP� VJGKT� KORQTVCPEG�� KV� KU� C� RKV[� VQ� NGCXG� KV� CV� VJKU�� 6JGTGHQTG�� YG� YKNN� VCMG� CP
KORQTVCPV�RCTV�QH�VJG�EQUV�UVTWEVWTG��CPF�VJG�ECWUG�QH�VJG�QRGTCVKPI�NGXGTCIG�GHHGEV��CPF
VT[�VQ�FGXGNQR�UQOG�OQTG�KFGCU�QP�KV�



���

��IL[HG�FRVWV

#HVGT�FKUEWUUKPI�VJG�QRGTCVKPI�NGXGTCIG�CPF�VJG�EQUV� UVTWEVWTG��CPF�FKUECTFKPI� VJGO� KP
URKVG� QH� VJGKT� VJGQTGVKECN� KORQTVCPEG�� CU� RTCEVKECN� EQPEGRVU�� YG� FKXG� KPVQ� VJG� VQRKE� QH
HKZGF�EQUVU�CU�VJG�RTCEVKECN�JCPFNG�VQ�FQ�UQOGVJKPI�YKVJ�VJG�UWDLGEV�QH�VJKU�VJGUKU��(KTUV�
YG�YKNN� FKUEWUU�JQY�YG� IQV� VQ�YJGTG�YG� CTG�PQY��0GZV��YG�YKNN� FKUEWUU� HKZGF� EQUVU� KP
IGPGTCN�� 6JKU� KU� UQNGN[� VQ� IGV� C� DGVVGT� ITKR� QP� VJG� UWDLGEV�� PQV� VQ� EQOG� VQ� C� PGY� CPF
KORTQXGF�FGHKPKVKQP�QH�KV��#HVGT�VJCV��YG�CTG�IQKPI�VQ�FKUEWUU�HNGZKDKNKV[��9JKNG�WPVKN�PQY
YG� EQWNF� UC[� VJCV� VJG� QRGTCVKPI� NGXGTCIG� CPF� VJG� EQUV� UVTWEVWTG� YGTG� C� OGCUWTG� QH
HKPCPEKCN�HNGZKDKNKV[��VJKU�KU�PQ�NQPIGT�VJG�ECUG�YKVJ�HKZGF�EQUVU�
CPF�PQ��KV�KU�PQV�C�OGCUWTG
QH� HKPCPEKCN� KPHNGZKDKNKV[��� $GECWUG� QH� VJG� VGPUKQP� DGVYGGP� HKZGF� EQOOKVOGPVU� CPF
HNGZKDKNKV[��VJG�NKVGTCVWTG�QP�HNGZKDKNKV[�OCPCIGOGPV�OC[�RTQXKFG�UQOG�KPVGTGUVKPI�PQVKQPU
QP� JQY� VQ� FGCN� YKVJ� HKZGF� EQUVU�� 9G� VJGP� CTTKXG� CV� VJG� JGCTV� QH� VJKU� EJCRVGT�� C
ECVGIQTK\CVKQP� QH� OCPCIGOGPV� CEVKQPU� VJCV� ECP� KPHNWGPEG� HKZGF� EQUVU�� CPF� UQOG
UWIIGUVKQPU�QP�JQY�VJGUG�CEVKQPU�ECP�DG�RNCEGF�KP�C� VJGQT[ �QH�HKZGF�EQUV�OCPCIGOGPV�
(KPCNN[�� YG� YKNN� RTGUGPV� UQOG� KPVGTXKGY� TGUWNVU� VJCV� FGGRGP� CPF� GPNKIJVGP� VJG� KFGCU
RTGUGPVGF�

���� IURP�RSHUDWLQJ�OHYHUDJH�WR�IL[HG�FRVWV

6JG� RTGXKQWU� EJCRVGT� GPFGF� YKVJ� C� ENGCT� EQPENWUKQP� YKVJ� TGURGEV� VQ� VJG� QRGTCVKPI
NGXGTCIG� EQPEGRV� CPF� VJG� EQUV� UVTWEVWTG�� VJQWIJ� KPVGNNGEVWCNN[� CRRGCNKPI�� VJG[� CTG� PQV
WUGHWN� HQT� HKTOU� CU� C� OCPCIGOGPV� VQQN�� 6JGKT� PGINGEV� KP� OCPCIGOGPV� RTCEVKEG� KU� VJG
TGUWNV�QH�C�NCEM�QH�CRRNKECVKQPU��+V�KU�UKORN[�PQV�HGCUKDNG�VQ�KFGPVKH[�CP�QRVKOCN�QRGTCVKPI
NGXGTCIG�HQT�C�EGTVCKP�RTQEGUU��RTQLGEV�QT�HKTO��6JCV�KU�PQV�VQ�UC[�KV�KU�PQV�KORQTVCPV��#U
VJG�NKVGTCVWTG�QP�U[UVGOCVKE�TKUM�JCU�UJQYP��VJG�EQPEGRV�KU�XGT[�WUGHWN�KP�GZRNCKPKPI�TKUM�
+V� CNUQ� JGNRU� KP� GZRNCKPKPI� GORKTKECNN[� QDUGTXGF� RJGPQOGPC�� G�I�� VJG� FKHHGTGPEG� KP
E[ENKECNKV[�DGVYGGP�HKTOU�CPF�KPFWUVTKGU��CPF�RGTJCRU�KV�KU�WPFGTGZRQUGF�KP�VJCV�TGURGEV�
*QYGXGT�� VJG� XCNWG� QH� VJG� EQPEGRV� KP� GZRNCKPKPI� CIITGICVG� RJGPQOGPC� FQGU� PQV
PGEGUUCTKN[� KORN[� VJCV� KV� KU� WUGHWN� KP� OCPCIGOGPV� QT� DWUKPGUU� CFOKPKUVTCVKQP�� +P� O[
QRKPKQP�VJGTG�CTG�VJTGG�OCKP�TGCUQPU�YJ[�KVU�EQPEGRVWCN�CRRGCN�FQGU�PQV�VTCPUNCVG�KPVQ
OCPCIGTKCN�CRRNKECDKNKV[�
(KTUV�� VJG�QRGTCVKPI� NGXGTCIG�CV� HKTO� NGXGN� KU� VQQ�CIITGICVG��#� HKTO� KU� C�EQPUVGNNCVKQP�QH
FKHHGTGPV� RTQEGUUGU� CPF� RTQLGEVU�� GCEJ� QH� YJKEJ� JCU� KVU� QYP� QRGTCVKPI� NGXGTCIG�� 6JKU
OGCPU�VJCV�PQ�EQPENWUKQPU�ECP�DG�FTCYP�HTQO�C�FQN�XCNWG�ECNEWNCVGF� HQT�C�YJQNG� HKTO�
YJKEJ� KU� YJCV� [QW� YQWNF� FQ� KH� [QW� YGTG� CP� KPXGUVQT� QT� CPCN[UV�� #NUQ�� OCPCIGOGPV
ECPPQV�WUG�VJG�FQN�CU�CP�KPFKECVQT�QH�QXGTCNN�HKTO�RGTHQTOCPEG�HQT�VJG�UCOG�TGCUQP�
0GZV� VQ� VJKU� CIITGICVKQP� RTQDNGO�� VJGTG� KU� VJG�SWGUVKQP� QH� VJG� QRVKOCN� EQUV� UVTWEVWTG�
*QY� FQ� [QW� FGVGTOKPG� VJG� QRVKOCN� EQUV� UVTWEVWTG�� CPF� VJWU� VJG� QRVKOCN� QRGTCVKPI
NGXGTCIG�HQT�C�HKTO��QT�GXGP�QPG�UKPING�RTQLGEV�YKVJ�C�ENGCTN[�KFGPVKHKCDNG�EQUV�UVTWEVWTG!
6JGTG�KU�PQ�TGCUQP�VQ�CUUWOG�VJCV�C�EGTVCKP�EQUV�UVTWEVWTG�NGCFU�VQ�C�EGTVCKP�RTQHKVCDKNKV[�



���

6JGTG� KU� CNUQ� PQ� TGCUQP�YJ[� C� IKXGP� UGV� QH�OCTMGV� EQPFKVKQPU� TGSWKTGU� C� URGEKHKE� EQUV
UVTWEVWTG�
(KPCNN[�� VJG� EQUV� UVTWEVWTG� KU� VJG� TGUWNV� QH� QVJGT� FGEKUKQPU�� (KTOU� WPFGTVCMG� C� RTQLGEV
DGECWUG�QH� KVU� HWVWTG�ECUJ� HNQYU�� CPF� VJG�QRGTCVKQPCN�EJQKEGU�CTG� NCTIGN[� FGRGPFGPV�QP
VJG�RGTEGKXGF�OCTMGV�EQPFKVKQPU��#NN�UQTVU�QH�EQPUKFGTCVKQPU�RNC[�C�TQNG�KP�VJKU��UVTCVGIKE�
VGEJPKECN��QRGTCVKQPCN��QTICPK\CVKQPCN��GVE��+V�KU�JCTF�VQ�KOCIKPG�VJCV�VJGUG�EQPUKFGTCVKQPU
CTG�UWDQTFKPCVG�VQ�VJG�NGXGN�QH�HKZGF�EQUVU�TGUWNVKPI�HTQO�KV��%JCUG��#SWKNCPQ��CPF�,CEQDU

������RTQXKFG�C� NKUV�QH� VJG�FGEKUKQP�XCTKCDNGU� KP�EJQQUKPI�COQPI�CNVGTPCVKXG�RTQEGUUGU
CPF�GSWKROGPV��6CDNG�����TGRTQFWEGU�VJKU�NKUV�KP�HWNN��VQ�GORJCUK\G�QWT�RQKPV�

FGEKUKQP�XCTKCDNG HCEVQTU�VQ�EQPUKFGT
KPKVKCN�KPXGUVOGPV RTKEG��OCPWHCEVWTGT��CXCKNCDKNKV[�QH�WUGF�OQFGNU��URCEG

TGSWKTGOGPVU��PGGF�HQT�HGGFGT�UWRRQTV�GSWKROGPV

QWVRWV�TCVG CEVWCN�XGTUWU�TCVGF�ECRCEKV[

QWVRWV�SWCNKV[ EQPUKUVGPE[�KP�OGGVKPI�URGEU��UETCR�TCVG

QRGTCVKPI�TGSWKTGOGPVU GCUG�QH�WUG��UCHGV[��JWOCP�HCEVQTU�KORCEV

NCDQT�TGSWKTGOGPVU FKTGEV�VQ�KPFKTGEV�TCVKQ��UMKNNU�CPF�VTCKPKPI

HNGZKDKNKV[ IGPGTCN�RWTRQUG�XGTUWU�URGEKCN�RWTRQUG�GSWKROGPV��URGEKCN
VQQNKPI

UGVWR�TGSWKTGOGPVU EQORNGZKV[��EJCPIGQXGT�URGGF

OCKPVGPCPEG EQORNGZKV[��HTGSWGPE[��CXCKNCDKNKV[�QH�RCTVU

QDUQNGUEGPEG UVCVG�QH�VJG�CTV��OQFKHKECVKQP�HQT�WUG�KP�QVJGT�UKVWCVKQPU

KP�RTQEGUU�KPXGPVQT[ VKOKPI�CPF�PGGF�HQT�UWRRQTVKPI�DWHHGT�UVQEMU

U[UVGOYKFG�KORCEVU VKG�KP�YKVJ�GZKUVKPI�QT�RNCPPGF�U[UVGOU��EQPVTQN�CEVKXKVKGU�
HKV�YKVJ�OCPWHCEVWTKPI�UVTCVGI[

VCDNG�����OCLQT�FGEKUKQP�XCTKCDNGU�KP�GSWKROGPV�UGNGEVKQP��TGRTQFWEGF�HTQO�%JCUG��#SWKNCPQ��CPF�,CEQDU

������R�������

(QT� OCPWHCEVWTKPI� HKTOU�� VJG� IGPGTCN� EQPUKFGTCVKQPU� YKVJ� TGURGEV� VQ� KPXGUVKPI� KP� VJG
RTQFWEVKQP� RTQEGUU� JCXG� DGGP� UVWFKGF� WPFGT� VJG� JGCFKPI� QH� OCPWHCEVWTKPI� UVTCVGI[ �
#NVJQWIJ�OCPWHCEVWTKPI� UVTCVGI[� UQOGVKOGU� KU� KPVGTRTGVGF� CU� UQOGVJKPI� NKMG� EJQQUKPI
DGVYGGP�,+6��/42��63/�QT�UQOG�QVJGT�VJTGG�NGVVGT�YQTF��KV�KU�OQTG�WUGHWN�KP�VJKU�TGURGEV
VQ� UGG� KV� CU� VJG� NKPM� DGVYGGP� VJG�OCTMGV� RNCEG� CPF� VJG� RTQFWEVKQP� RTQEGUU� 
UGG�8QUU

������ HQT� CP� QXGTXKGY� QH� OCPWHCEVWTKPI� UVTCVGI[� RCTCFKIOU��� 1PG� CRRTQCEJ� KP� VJKU
TGURGEV� KU� VQ� KFGPVKH[� VJQUG� ETKVGTKC� VJCV� YKP� QTFGTU� CICKPUV� VJG� EQORGVKVKQP�� RTKEG�
FGNKXGT[��SWCNKV[��RTQFWEV�FGUKIP��XCTKGV[�
EKVGF�KP�8QUU���������6JKU�CRRTQCEJ�JCU�DGGP
YQTMGF� QWV� D[� /KNNGT� CPF� 4QVJ� 
������ YJQ� JCXG� WPFGTVCMGP� C� UWTXG[� VQ� KFGPVKH[
FKHHGTGPV�OCPWHCEVWTKPI�UVTCVGIKGU� HTQO�GORKTKECN�FCVC��6JGKT� TGUWNVU� CTG�PQV� KORQTVCPV
JGTG��DWV�VJGKT�NKUV�QH�ETKVGTKC�
VCZQPU��VQ�ENCUUKH[�C�HKTO U�UVTCVGI[�KU�

���NQY�RTKEG��VJG�ECRCDKNKV[�VQ�EQORGVG�QP�RTKEG�

���FGUKIP�HNGZKDKNKV[��VJG�ECRCDKNKV[�VQ�OCMG�TCRKF�FGUKIP�EJCPIGU�CPF�QT�KPVTQFWEG�PGY

RTQFWEVU�SWKEMN[�

���XQNWOG�HNGZKDKNKV[��VJG�ECRCDKNKV[�VQ�TGURQPF�VQ�UYKPIU�KP�XQNWOG�

���EQPHQTOCPEG��VJG�ECRCDKNKV[�VQ�QHHGT�EQPUKUVGPV�SWCNKV[�

���RGTHQTOCPEG��VJG�ECRCDKNKV[�VQ�RTQXKFG�JKIJ�RGTHQTOCPEG�RTQFWEVU�



���


���URGGF��VJG�ECRCDKNKV[�VQ�FGNKXGT�RTQFWEVU�SWKEMN[�

���FGRGPFCDKNKV[��VJG�ECRCDKNKV[�VQ�FGNKXGT�QP�VKOG�
CU�RTQOKUGF��
#NN�QH�VJGUG�ETKVGTKC�YKNN�DG�OQTG�QT�NGUU�KORQTVCPV�FGRGPFKPI�QP�VJG�URGEKHKE�UKVWCVKQP�QH
VJG�HKTO��+V�KU�ENGCT��JQYGXGT��VJCV�CV�NGCUV�UQOG�QH�VJGUG�ETKVGTKC�YKNN�DG�OQTG�KORQTVCPV
KP�EJQQUKPI�C�URGEKHKE�RTQFWEVKQP�RTQEGUU�VJCP�VJG�EQUV�UVTWEVWTG�VJCV�KU�VJG�TGUWNV�QH�KV�
6JKU�FQGU�PQV�OCMG� VJG� EQUV� UVTWEVWTG�WPKORQTVCPV� CU� C� EJCTCEVGTKUVKE� QH� C� RTQEGUU� QT
HKTO��KV�FQGU�OGCP�VJCV�KV�KU�FKHHKEWNV�VQ�KOCIKPG�VJG�EQUV�UVTWEVWTG�CU�C�XCTKCDNG�HQT�YJKEJ
C�URGEKHKE�VCTIGV�YKNN�DG�UGV�
*CXKPI� UCKF� VJKU�� YG� UJQWNF� PQV� FKUECTF� VJG� EQPEGRV� CU� DGKPI� WPRTCEVKECN�� +V� TGOCKPU
KORQTVCPV� KP� UGPUKVKXKV[� CPCN[UGU� VJCV� CTG� ECTTKGF� QWV� KP� OQUV� KPXGUVOGPV� FGEKUKQP
RTQEGUUGU��9JGP�WUGF� KP� VJKU� TGURGEV�� KV� UGGOU� VJCV� VJG� EWTTGPV� UVCVG� QH� MPQYNGFIG� KU
UWHHKEKGPV�� 6JG� NKVGTCVWTG� TGXKGY� UJQYU� VJCV� KV� KU� PQV� XGT[� WUGHWN� VQ� EQPUVTWEV� OQTG
UQRJKUVKECVGF� OQFGNU�� 6JKU� JCU� DGGP� FQPG� HQT� VJG� DTGCM�GXGP� CPCN[UKU�� VJG� DCUKU� HQT
FGTKXKPI� VJG�FQN�HQTOWNCU�� +V� KU� RQUUKDNG� VQ� KPEQTRQTCVG� EGTVCKP� HNGZKDKNKV[� KUUWGU� UWEJ� CU
UGVWR� EQUVU� CPF� MGGR� VJG� CPCN[UKU� UKORNG� 
*CPPC�� 0GYOCP�� CPF� 5TKFJCTCP�� �����
0GYOCP� CPF� *CPPC�� ������� *QYGXGT�� VJG� KPVTQFWEVKQP� QH� OWNVKRNG� RTQFWEVU� CPF
UVQEJCUVKE� XCTKCDNGU� OC[� NGCF� VQ� OQFGNU� VJCV� CTG� OQTG� TGCNKUVKE�� DWV� VJG[� TGUWNV� KP
WPOCPCIGCDNG� GSWCVKQPU� VJCV� NQUG� VJG� CVVTCEVKXG� UKORNKEKV[� QH� VJG� VTCFKVKQPCN � OQFGN�
PGZV� VQ� VJG� HCEV� VJCV� VJG[� TGN[� JGCXKN[� QP� CUUWOGF� FKUVTKDWVKQPU� QH� XCTKCDNGU� 
UGG� G�I�
/KNNGT�CPF�/QTTKU��������%JWPI��������
#V�VJKU�RQKPV��KV�KU�WUGHWN�VQ�TGVWTP�VQ�VJG�RTGXKQWU�RTQDNGO�FGHKPKVKQP�QH�VJG�TGUGCTEJ�

VQ�EQPVTKDWVG� VQ� VJG�WPFGTUVCPFKPI�QH� VJG� KORQTVCPEG�QH� VJG�EQUV� UVTWEVWTG� HQT
HKTO�RGTHQTOCPEG�CU�OGCUWTGF�YKVJ�GCTPKPIU�FGXGNQROGPV�

0QY�YG�ECP�UGG�YJCV�VJG�TGCN�RTQDNGO�YKVJ�VJKU�RTQDNGO�KU��KV�KU�CNTGCF[�EQORNGVGN[�ENGCT
YJCV� VJG� KORQTVCPEG� KU�� +P� HCEV�� VJG� FGXGNQROGPV� QH� C� OCPCIGOGPV� VQQN� VJCV
KPEQTRQTCVGU� VJG� QRGTCVKPI� NGXGTCIG� GHHGEV� KU� PQV� PGEGUUCT[�� UKPEG� VJG� GHHGEV� KU� YGNN
WPFGTUVQQF��CPF�VJGTG�KU�CNTGCF[�C�PWODGT�HQT�KV� �VJG�FGITGG�QH�QRGTCVKPI�NGXGTCIG�FQN�
6JG�RTQDNGO�NKGU�KP�HKPFKPI�C�IWKFGNKPG��YJCV�UJQWNF�YG�NQQM�HQT� KP�QWT�EQUV�UVTWEVWTG!
9G�FKUEQXGTGF�VJCV�
���VJGTG�GZKUV�PQ�ENGCT�CPUYGTU�VQ�VJKU�SWGUVKQP��DWV�GXGP�OQTG��
��
VJCV�VJG�RTQDNGO�NKGU�KP�JQY�VQ�QDVCKP�C�EGTVCKP�EQUV�UVTWEVWTG��6JG�FGVGTOKPCPVU�QH�VJG
EQUV�UVTWEVWTG�VJCV�YG�YGTG�NQQMKPI�HQT�KP�EJCRVGT���YGTG�RCTVN[� TGCN �FGVGTOKPCPVU��DWV
HQT�CV� NGCUV�QPG�XCTKCDNG�YG�ECP�UC[�VJCV�YG�CTG�VCNMKPI�CDQWV�C�EQPUVTCKPV�� VGEJPQNQI[
FQGUP V�VGNN�WU�YJCV�VJG� QRVKOCN �EQUV�UVTWEVWTG�KU��DWV�NKOKVU�WU�KP�QWT�RQUUKDKNKVKGU�VQ�UGV
VJCV�EQUV�UVTWEVWTG��IKXGP�VJG� TGCN �FGVGTOKPCPVU�
6JG� VJGQTGVKECN� KORQTVCPEG� QH� VJG� EQUV� UVTWEVWTG� YCU� GUVCDNKUJGF� YKVJKP� VJG� %#2/�
HTCOGYQTM��7RQP� NGCXKPI�VJKU� HTCOGYQTM��YG� NQQMGF�CV�GCTPKPIU�XCTKCDKNKV[�CU� VJG� HKTO
EJCTCEVGTKUVKE�VJCV�UJQYGF�VJG�KORCEV��CPF�GXGP�VJG�KORQTVCPEG��QH�VJG�EQUV� UVTWEVWTG�
6JKU�KU�YJGTG�YG�ECP�HKPF�VJG�NKOKVCVKQP�QH�VJG�EQUV�UVTWEVWTG�CU�C�EQPEGRV�KP�OCPCIKPI�C
HKTO�� C� NKOKVCVKQP� YJKEJ� RTGUGPVGF� KVUGNH� KP� HWNN� FWTKPI� VJG� KPVGTXKGYU�� HKTOU� YCPV� VQ
IGPGTCVG� GCTPKPIU� HKTUV�� CPF� QPN[� UGEQPFN[� CTG� KPVGTGUVGF� KP� VJG� XCTKCDKNKV[� QH� VJGUG
GCTPKPIU��9JGVJGT�YG�ECNN� KV�OCZKOK\CVKQP�QH� HKTO�QT�UJCTGJQNFGT�XCNWG��QT� UVTKXKPI� HQT
RTQHKVCDNG�ITQYVJ��CKOGF�CV�EQPVKPWKV[��HKTOU�CTG�KP�DWUKPGUU�VQ�OCMG�OQPG[��#U�YG�JCXG
GUVCDNKUJGF�KP�UGEVKQP������UVCTVKPI�QP�RCIG�����GCTPKPIU�XCTKCDKNKV[�KU�XGT[�KORQTVCPV�HQT
HKTOU��DWV�VJG[�CTG�RTKOCTKN[� KPVGTGUVGF�KP�VJG� NGXGN�QH�GCTPKPIU��6JG[�CTG�PQV�UVTKXKPI�VQ
OKPKOK\G�VJG�XCTKCVKQPU�KP�GCTPKPIU��DWV�YCPV�VQ�OCZKOK\G�VJGKT�TGVWTPU��6JKU��QH�EQWTUG�
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KU�VJG�UCOG�CTIWOGPV�CU�OCFG�CDQXG��VJCV�VJGTG�CTG�QVJGT�KUUWGU�VJCV�CTG�OQTG�KORQTVCPV
YJGP�OCMKPI�C�FGEKUKQP�VJCV�KPHNWGPEGU�VJG�EQUV�UVTWEVWTG�VJCP�VJG�EQUV�UVTWEVWTG�KVUGNH�
#PF�YJKNG�KV�KU�UCHG�VQ�UC[�VJCV�HKTOU�CTG�UGEQPFCTKN[�KPVGTGUVGF�KP�GCTPKPIU�XCTKCDKNKV[��YG
PGGF� CPQVJGT� CRRTQCEJ� VQ� VJG� UWDLGEV� VQ� EQOG� VQ� UQOG�OGCPKPIHWN� EQPENWUKQPU��1PG
EQWNF�YQPFGT�KH�KV�KUP V�RQUUKDNG�VQ�NQQM�CV�HKTOU�KP�VJG�UCOG� GCTPKPIU�ENCUU ��QT�RGTJCRU
OQTG� IGPGTCN� RTQHKVCDKNKV[� ENCUU �� UKOKNCT� VQ� VJG� TKUM� ENCUU� EQPEGRV� KPVTQFWEGF� D[
GXGT[DQF[ U�HCXQTKVG�HTKGPFU�/QFKINKCPK�CPF�/KNNGT�
�������*QYGXGT��VJG�EQUV�UVTWEVWTG�KU
FKTGEVN[� TGNCVGF� VQ� VJG� QRGTCVKQPCN� EJCTCEVGTKUVKEU� QH� VJG� HKTO�� #PF� HTQO� VJG� &WRQPV
TGNCVKQPU�YG� MPQY� VJCV� TGVWTP� KU� VJG� RTQFWEV� QH� CUUGV� VWTPQXGT� CPF� QRGTCVKPI�OCTIKP�
YJKEJ� OGCPU� VJCV� HKTOU� ECP� JCXG� XGT[� FKHHGTGPV� EQUV� UVTWEVWTGU� CPF� UJQY� VJG� UCOG
RTQHKVCDKNKV[� NGXGN�� 5Q� DGUKFGU� DGKPI� XGT[� FKHHKEWNV�� UWEJ� CP� GZGTEKUG� YQWNF� CNUQ� DG
RQKPVNGUU�
0QPGVJGNGUU��YG�FQ�PQV�YCPV�VQ�NGCXG�KV�CV�VJKU��6JGTG�JCU�VQ�DG�C�YC[�VQ�VCEMNG�VJG�EQUV
UVTWEVWTG�� KV�OWUV� DG� RQUUKDNG� VQ� UC[� UQOGVJKPI�OQTG� CDQWV� KV� VJCP�OGTGN[� QDUGTXG� KVU
KPHNWGPEG�QP�GCTPKPIU�XCTKCDKNKV[��6Q�UGG�KH�VJKU�KU�RQUUKDNG��YG�FKTGEV�QWT�SWGUVKQPU�CV�VJG
FGEKUKQPU� VJCV� C� HKTO� ECP� VCMG� VJCV� KPHNWGPEG� VJG� EQUV� UVTWEVWTG�� 6Q� UVTWEVWTG� VJGUG
FGEKUKQPU��YG�CTG�IQKPI�VQ�NQQM�CV�C�XGT[�DCUKE�HKTO�EJCTCEVGTKUVKE��HKZGF�EQUVU��(KZGF�EQUVU
CTG� VJG� QTKIKP� QH� VJG� NGXGTCIG� GHHGEV�� #U� UWEJ�� CNN� YQTM� FQPG� QP� VJG� 
VJGQTGVKECN�
KORQTVCPEG�QH�VJG�QRGTCVKPI�NGXGTCIG�ECP�DG�CRRNKGF�VQ�HKZGF�EQUVU�UGE�CU�YGNN��9JCV� KU
OQTG�� VJG� KPVGTXKGYGGU� IGPGTCNN[� KPFKECVGF� VJCV� VJG� NGXGN� QH� HKZGF� EQUVU� KU� QH� RTKOG
KORQTVCPEG��+V�UGGOGF�CU�KH�GXGT[�EQPVTQNNGT�HGNV�VJCV�JG�JCF�VQQ�OCP[�HKZGF�EQUVU��GXGP
KP� VJG� ECUGU�YJGTG� XKTVWCNN[� CNN� RTQFWEVKQP�YCU� QWVUQWTEGF��0QVG� VJCV� VJKU� KU� FKHHGTGPV
HTQO�VJG�QRGTCVKPI� NGXGTCIG� KP�VJCV� KV� KU�PQV�UQOG� TCVKQ�QH� HKZGF� VQ� VQVCN� EQUVU��DWV� VJG
CDUQNWVG� NGXGN� QH� HKZGF� EQUVU� VJCV� TGEGKXGU� CVVGPVKQP�� +V� UGGOU� VJCV� HKZGF� EQUVU�� HTQO� C
OCPCIGTKCN�RQKPV�QH�XKGY��CTG�CP�KORQTVCPV�KUUWG��DWV�VJCV�VJG�QRGTCVKPI�NGXGTCIG�KU�PQV
VJG�TKIJV�EQPEGRV�VQ�OCPCIG� VJGO�
CNVJQWIJ� KV�JGNRU� KP�CPCN[\KPI� VJGO���4CVJGT� VJCP
NQQMKPI�CV�UQOG�HQTOWNC�KPENWFKPI�X�CPF�(��YG�CTG�PQY�IQKPI�VQ�NQQM�CV�YJCV�C�HKTO�FQGU
YKVJ�(��6JKU�ECP�DG�FQPG�G�I��VJTQWIJ�URNKVVKPI�QHH�C�RCTV�QH�(��CPF�VWTPKPI�KV�KPVQ�X��QT�D[
HKNNKPI�WR�ECRCEKV[��IGPGTCVKPI�OQTG�EQPVTKDWVKQP�OCTIKP�VQ�EQXGT�(�
(KZGF�EQUVU�JCXG�DGGP�VJG�UWDLGEV�QH�UQOG�TGUGCTEJ��6JG�URGEKHKE�V[RG�QH�QXGTJGCF�EQUVU
JCU� DGGP� UVWFKGF� CV� NGCUV� UKPEG� VJG� ����� ENCUUKE� QH� ,�/�� %NCTM�� /QTG� KP� IGPGTCN�� VJG
SWGUVKQP� QH� CNNQECVKPI� KPFKTGEV� EQUVU� JCU� NGF� VQ� VJG� TKUG� QH� OCPCIGOGPV� CEEQWPVKPI�
+PFGGF��LWUV�NKMG�VJG�QRGTCVKPI�NGXGTCIG��HKZGF�EQUV�KU�C�OCPCIGOGPV�CEEQWPVKPI�EQPEGRV�
*QYGXGT��VJG�SWGUVKQPU�CFFTGUUGF�KP�VJKU�HKGNF�CTG�PQV�VJG�MKPF�VJCV�YG�CTG�KPVGTGUVGF�KP�
/CPCIGOGPV� CEEQWPVKPI� VTKGU� VQ� CUUKIP� VJG� EQUVU� EQTTGEVN[� VQ� YJGTG� VJG[� CTG� ECWUGF�
9JCV�YG�YCPV�VQ�MPQY�KU�PQV�VJG�EQTTGEV�EQUV�RTKEG�QH�C�RTQFWEV��DWV�YJCV�C�HKTO�FQGU
YKVJ�KVU�HKZGF�EQUVU�
6JG� ENQUG� NKPM� DGVYGGP� HKZGF� EQUVU� CPF� QRGTCVKPI� NGXGTCIG� UJQWNF� UGTXG� CU� UQOG
TGCUUWTCPEG�VJCV�VJGTG�JCU�PQV�DGGP�C�UWDUVCPVKCN�COQWPV�QH�TGUGCTEJ�KPVQ�VJG�UWDLGEV��#
SWKEM� UECP� QH� VJG� NKVGTCVWTG� VJTQWIJ� KPFGZGU� QH� RQRWNCT� VGZVDQQMU� 
&TWT[�� �����
*QTPITGP�� (QUVGT�� CPF�&CVCT�� ������ -CRNCP� CPF�#VMKPUQP�� ������ $TGCNG[� CPF�/[GTU�
������ UJQYU� NKVVNG�CVVGPVKQP� HQT� VJG� VQRKE� CU� UWEJ��6JKU� KU� PQV� UWTRTKUKPI��OCPCIGOGPV
CEEQWPVKPI� KU� EQPEGTPGF�YKVJ� RTQXKFKPI� KPHQTOCVKQP� QP� VJG� EWTTGPV� EQUVU� KP� VJG� HKTO�
CPF� QPG� EQWNF� UC[� VJCV� VJG� PGY � CRRTQCEJGU� GXGP� VT[� VQ� JGNR� OCPCIGOGPV� KFGPVKH[
RTQDNGOU�KP�VJG�UVTWEVWTKPI�QH�VJG�QRGTCVKQPU�CU�KU�VJG�QDLGEVKXG�QH�CEVKXKV[�DCUGF�EQUVKPI
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CPF� CEVKXKV[�DCUGF� OCPCIGOGPV�� +P� IGPGTCN�� JQYGXGT�� OCPCIGOGPV� CEEQWPVKPI� KU
EQPEGTPGF�YKVJ� TGEQTFKPI��PQV� CNVGTKPI��6JKU� KU� KPEKFGPVCNN[� CNUQ� VJG�RTQDNGO�YKVJ� VJG
QRGTCVKPI�NGXGTCIG��9JCV�YG�CTG�CKOKPI�CV� KU�VQ�IGPGTCVG�MPQYNGFIG�CDQWV�YJCV�VQ�FQ
YKVJ� VJG� TGEQTFGF� UKVWCVKQP��QT�OC[DG�QPN[�YJCV� HKTOU� FQ�YKVJ� VJG� TGEQTFGF� UKVWCVKQP�
#RRCTGPVN[�� HKTOU� CTG� PQV� CNYC[U� EQOHQTVCDNG� YKVJ� VJG� NGXGN� QH� HKZGF� EQUVU� VJCV� KU
TGEQTFGF�D[�VJGKT�OCPCIGOGPV�CEEQWPVKPI�U[UVGO�� +V� KU�CV� VJKU�RQKPV� VJCV� VJG� KFGCU� HQT
PGY�NKPGU�QH�TGUGCTEJ�UVCTV��RTQORVKPI�VJG�HQNNQYKPI�TGUGCTEJ�IQCN�

VQ� EQPVTKDWVG� VQ� VJG� WPFGTUVCPFKPI� VJG� KORQTVCPEG� QH� HKZGF� EQUVU� VQ� HKTO
RGTHQTOCPEG�

6JG� IGPGTCN� SWGUVKQP� VJCV� ECP� PQY� DG� CUMGF� KU�� YJGP� UJQWNF�OCPCIGOGPV� KPHNWGPEG
YJKEJ� HKZGF� EQUVU� CPF� JQY� UJQWNF� VJG[� FQ� VJKU!� #PF� EQPUGSWGPVN[�� YJCV� FQ� VJG[
EQPUKFGT�VQ�DG�HKZGF�EQUVU!�#PF�YJ[!�9JCV�UVTCVGIKGU�FQGU�OCPCIGOGPV�WUG�KP�FGCNKPI
YKVJ�HKZGF�EQUVU��CPF�YJGP�CPF�YJ[�FQGU�KV�WUG�VJGO!�9J[�KU�KV�VJCV�UQOG�HKTOU�RC[�XGT[
OWEJ�CVVGPVKQP�VQ�VJGKT�HKZGF�EQUVU��CPF�QVJGTU�FQ�PQV�ECTG�UQ�OWEJ� �GXGP�YJGP�VJG[
CTG�CEVKXG�KP�VJG�UCOG�V[RG�QH�OCTMGV!�6JKU�KU�C�VGORVKPI�NKPG�QH�TGUGCTEJ��DWV�CHVGT�UQOG
VJQWIJV��VJKU�CNOQUV�EQOGU�FQYP�VQ�C� EQUV�VJGQT[�QH�VJG�HKTO ��YJCV�KU�VJG�QRVKOCN�NGXGN
QH�HKZGF�EQUVU�HQT�C�HKTO!�#U�JCU�DGGP�RQKPVGF�QWV�TGRGCVGFN[��VJGTG�KU�PQ�UWEJ�VJKPI�CU
VJG� QRVKOCN� EQUV� UVTWEVWTG�� EGTVCKPN[� PQV� YJGP� YG� NQQM� CV� EQUVU� KP� IGPGTCN���9JCV� KU
OQTG�� YG� CTG� PQV� CV� CNN� KP� C� RQUKVKQP� VQ� CPUYGT� VJGUG� SWGUVKQPU�� 4GUGCTEJ� QP� VJG
OCPCIGTKCN�RGTEGRVKQP�QH�HKZGF�EQUVU�KU�JCTFN[�CDWPFCPV���CPF�QXGTCNN�CITGGOGPV�QP�YJCV
HKZGF� EQUVU� CTG� KU� CDUGPV� 
CPF� RTQDCDN[� HWPFCOGPVCNN[� KORQUUKDNG��� .KPMKPI� HKTO� CPF
OCTMGV� EJCTCEVGTKUVKEU� VQ� QRVKOCN� FGEKUKQPU�YKVJ� TGURGEV� VQ� HKZGF� EQUVU�� K�G�� GORKTKECNN[
FGTKXKPI�VJG�UVTCVGIKGU�HKTOU�WUG�VQ�FGCN�YKVJ�VJGKT� HKZGF�EQUVU�� KU�VJGTGHQTG�UGXGTCN�UVGRU
VQQ�HCT�
*QYGXGT��YG�ECP�OCMG�C�HKTUV�UVGR�KP�VJKU�FKTGEVKQP��D[�VT[KPI�VQ�KFGPVKH[�VJG�CEVKQPU�CPF
FGEKUKQPU�C�HKTO�ECP�VCMG�YKVJ�TGURGEV�VQ�KVU�HKZGF�EQUVU��+H�YG�ECP�RTQFWEG�CP�QXGTXKGY�
QT�C�VCZQPQO[�QH�VJG�RQUUKDKNKVKGU�C�HKTO�JCU�KP�OCPCIKPI�KVU�HKZGF�EQUVU��YG�ECP�GUVCDNKUJ
C�DCUG�QP�YJKEJ�VQ�FGXGNQR�C� VJGQT[�QH� HKZGF�EQUV�OCPCIGOGPV ��6JG�QXGTNCR�YKVJ�VJG
QTKIKPCN�KFGC�DGJKPF�VJG�TGUGCTEJ�KU�NCTIGT�VJCP�KV�OC[�CRRGCT�CV�HKTUV�INCPEG��9G�YCPVGF
VQ� MPQY� VQ�YJCV� GZVGPV� VJG� QRGTCVKPI� NGXGTCIG� EQPEGRV� EQWNF� DG� WUGF� KP�OCPCIKPI� C
HKTO��6JG�XGT[� HKTUV� HQTOWNCVKQP�QH� VJG� TGUGCTEJ�IQCN�YCU�� VJG�FGUKIP�QH�C�OCPCIGOGPV
VQQN�HQT�KPXGUVOGPV�FGEKUKQPU�VJCV�KPEQTRQTCVGU�VJG�EQUV�UVTWEVWTG�
QRGTCVKPI�NGXGTCIG��QH
C�RTQLGEV��(TQO�VJKU��KV�GXQNXGF�KPVQ�VJG�HQTOWNCVKQP�TGRTQFWEGF�CDQXG� �VQ�EQPVTKDWVG�VQ
VJG� WPFGTUVCPFKPI� QH� VJG� KORQTVCPEG� QH� VJG� EQUV� UVTWEVWTG� HQT� HKTO� RGTHQTOCPEG� CU
OGCUWTGF�YKVJ�GCTPKPIU�FGXGNQROGPV� �DWV�VJCV�QPG�CNTGCF[�JKPVGF�CV�VJG�FKHHKEWNVKGU�KP
WUKPI�VJG�QRGTCVKPI� NGXGTCIG�CU�C� VQQN��9G�HKTUV�JCF�VQ�WPFGTUVCPF�VJG�TQNG�QH� VJG�EQUV
UVTWEVWTG� DGHQTG� DGKPI� CDNG� VQ� FGXGNQR� CP[VJKPI�� CPF� VJCV� WPFGTUVCPFKPI� NGF� VQ� VJG
EQPENWUKQP� VJCV� CRRN[KPI� VJG� EQUV� UVTWEVWTG� CU� C� VQQN� YCU� PQV� RQUUKDNG�� 6JKU� KU� XGT[
WPUCVKUH[KPI��UKPEG�VJG�EQPEGRV�QH�VJG�EQUV�UVTWEVWTG�UGGOU�VQ�QHHGT�UQ�OWEJ��CV� NGCUV� KP
WPFGTUVCPFKPI�HKTO�RGTHQTOCPEG��9JCV�KV�VGCEJGU�WU�HKTUV�CPF�HQTGOQUV�KU�VJG�KORQTVCPEG

�������������������������������������������������
��YJGPGXGT�KV�KU�RQUUKDNG�VQ�FGVGTOKPG�CP�QRVKOCN�EQUV�UVTWEVWTG��VJKU�YKNN�DG�VJG�TGUWNV�QH�ECRKVCN�DWFIGVKPI
CPCN[UGU��6JKU�KU�PQV�YJCV�YG�CTG�KPVGTGUVGF�KP�
��9QWVGTU� 
������������ GZCOKPGU�JQY�OCPCIGTU�FGCN�YKVJ� TGNGXCPV� EQUVU� CPF� HWNN� EQUVU��YJKEJ� ECP� DG
TGNCVGF�VQ�HKZGF�EQUVU�
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QH�HKZGF�EQUVU��6JGTGHQTG��YG�CTG�IQKPI�VQ�VCMG�VJKU�HKTO�EJCTCEVGTKUVKE�CPF�NQQM�CV�YJCV
OCPCIGOGPV�VJKPMU�QH�KV�CPF�FQGU�YKVJ�KV�
6JG�EGPVTCN�TGUGCTEJ�SWGUVKQP�YQWNF�VJGP�UKORN[�DG�

JQY�ECP�C�HKTO�OCPCIG�HKZGF�EQUVU!
6JG�DCUKEU�HQT�VJKU�SWGUVKQP�KP�VGTOU�QH�RCUV�TGUGCTEJ�CPF�KORQTVCPEG�CTG�EQXGTGF�KP�QWT
TGXKGY�QH�VJG�NKVGTCVWTG�QP�QRGTCVKPI�NGXGTCIG��YJKEJ�ECP�DG�KPVGTRTGVGF�KP�VJKU�TGURGEV�CU
C� F[PCOKE� 
QT� TGNCVKXG�� OGCUWTG� QH� HKZGF� EQUVU�� #U� UWEJ�� YG� FQ� PQV� HGGN� VJCV� VJG
CFLWUVOGPVU� VJCV�JCXG�DGGP�OCFG�FWTKPI� VJG� TGUGCTEJ�CTG� C�OCLQT�FGRCTVWTG� HTQO�QWT
UVCTVKPI� RQKPV�� +P� HCEV�� KV� KU� QWT� HKTO� QRKPKQP� VJCV� CP[VJKPI� YKVJ� HKZGF� EQUVU� HQNNQYU
NQIKECNN[� HTQO� VJG� RTGXKQWU� UVCIGU�� #P� GZVTC� UVKOWNWU� HQT� HQTOWNCVKPI� VJKU� TGUGCTEJ
SWGUVKQP� KU� VJG�GORKTKECN�QDUGTXCVKQP� HTQO�VJG� KPVGTXKGYU� VJCV� HKTOU� CTG� IGPGTCNN[� XGT[
OWEJ�KPVGTGUVGF�KP�HKZGF�EQUVU��6JGTGHQTG��VJGTG�KU�NKVVNG�EJCPEG�VJCV�VJG�CPUYGT�VQ�VJKU
SWGUVKQP�YKNN�DG�HQWPF�WPKPVGTGUVKPI�KP�RTCEVKEG�
6JG� UWDLGEV� QH� VJG� TGUGCTEJ� JCU� PQY� DGEQOG� XGT[� IGPGTCNKUVKE�� 6JG� EQPEGRV� QH� HKZGF
EQUVU�KU�CRRNKECDNG�KP�GXGT[�HKTO�CPF�GXGT[�UKVWCVKQP��6JG�RTQDNGOU�VJCV�VJKU�ECWUGU�ECP
NGCF�VQ� NGIKVKOCVG�SWGUVKQPU�TGICTFKPI�VJG�TGUGCTEJ�OGVJQFQNQI[�� KU� KV�CV�CNN�RQUUKDNG� VQ
GZRGEV� WUGHWN� QWVEQOGU� YJGP� NQQMKPI� CV� VJG� KORQTVCPEG� QH� HKZGF� EQUVU� VQ� HKTO
RGTHQTOCPEG !� #HVGT� CNN�� KP� VJG� GPF� GXGT[VJKPI� KU� KPHNWGPEGF� D[� UQOGVJKPI�� KH� PQV
GXGT[VJKPI��9QWNFP V� KV� DG� YKUGT� VQ� VCMG� VJG� MPQYNGFIG� ICVJGTGF� HTQO� VJG� NKVGTCVWTG
TGXKGY��VJG�GORKTKECN�TGUGCTEJ�QP�HKPCPEKCN�UVCVGOGPVU��CPF�VJG�HKTUV�KPVGTXKGY�TQWPF�VQ
FTCY�WR�UQOG�J[RQVJGUGU�QP�VJG�TQNG�HKZGF�EQUVU�ECP�RNC[�CPF�VGUV�VJGO�VJTQWIJ�GKVJGT�C
UGTKGU�QH�UVTWEVWTGF�KPVGTXKGYU�QT�RGTJCRU�GXGP�C�YTKVVGP�SWGUVKQPPCKTG!�(QT�GZCORNG��YG
EQWNF�CUM�CDQWV�V[RKECN� HNGZKDKNKV[�OGCUWTGU�� UWEJ�CU� VGORQTCT[�YQTMGTU�QT�QWVUQWTEKPI�
CDQWV� VJG� KORQTVCPEG� QH� XQNWOG� CPF� VJG� UGPUKVKXKV[� VQ� HNWEVWCVKQPU� KP� UCNGU�� RGTJCRU
CDQWV� VJG� WUG� QH� JGFIKPI� KPUVTWOGPVU� VQ� GPUWTG� C� EGTVCKP� NGXGN� QH� UCNGU�� QT� YJGVJGT
OGTIGTU�CTG�C�VQQN�KP�EQXGTKPI�HKZGF�EQUVU�
5WEJ�C�EQWTUG�QH�CEVKQP�YQWNF�DG�CFXKUCDNG� KH�YG�MPGY�CDQWV�CNN�RQUUKDNG�YC[U� VQ�FGCN
YKVJ� HKZGF� EQUVU�� $WV� 
��� YG� RTQDCDN[� FQ� PQV� MPQY� VJGO� CNN�� CPF� 
��� OQUV� QH� VJGUG
OGCUWTGU� ECP� CNUQ� DG� CRRNKGF� DGECWUG� QH� QVJGT� TGCUQPU�� 5KPEG� YG� CTG� URGEKHKECNN[
KPVGTGUVGF�KP�VJGKT�CRRNKECVKQP�DGECWUG�QH�VJGKT�KPHNWGPEG�QP�VJG�NGXGN�QH�HKZGF�EQUVU��YG
PGGF� VQ� IQ� UQOGYJCV� FGGRGT�� +P� VJG� GPF�� VJG� TGUGCTEJ� TGOCKPU� NCTIGN[� GZRNQTCVQT[�
#ICKP�� TCVJGT� VJCP� RTQFWEKPI� C� UGV� QH� QRVKOCN� OGCUWTGU� VQ� FGCN� YKVJ� HKZGF� EQUVU� KP
EGTVCKP� EKTEWOUVCPEGU�� YG� HKTUV� YCPV� VQ� MPQY� YJCV� TGNCVKQPUJKRU� YG� EQWNF� HKPF�� 6JKU
OGCPU�VJCV�C�DCUKE�IQCN�QH�VJKU�RCTV�QH�VJG�TGUGCTEJ�KU�C�VCZQPQO[�QH�HKZGF�EQUVU�OGCUWTGU�
#NUQ�� YG� YCPV� VQ� WPFGTUVCPF� YJCV� VJG� KPHNWGPEG� QH� VJGUG� OGCUWTGU� KU� QP� HKZGF� EQUV
NGXGNU��KP�TGNCVKQP�VQ�UQOGVJKPI�GNUG��9JCV�VJCV�UQOGVJKPI�GNUG�JCU�VQ�DG�KU�CNUQ�RCTV�QH
VJKU�EJCRVGT��6JKU� KU�FKHHGTGPV� HTQO�IGPGTCVKPI�J[RQVJGUGU�
KV� KU�EGTVCKPN[�FKHHGTGPV� HTQO
VGUVKPI� J[RQVJGUGU���YG�FQ�PQV�YCPV� VQ�RTGFKEV�YJGP� HKTOU�WUG�YJKEJ�OGCUWTG��9G� FQ
JQRG�VQ�HKPF�QWV�YJGVJGT�KV�KU�CV�CNN�RQUUKDNG�VQ�CTTKXG�CV�VJGUG�MKPFU�QH�RTGFKEVKQPU�
9JCV� VJGP� KU� VJG�WUG�QH� VJG� HKPFKPIU!�9JQ�YKNN�DG� KPVGTGUVGF� KP� VJG� TGUWNVU!�(KTUV� CPF
HQTGOQUV��KV�YKNN�IKXG�UQOG�KPUKIJV�KPVQ�VJG�RTCEVKECN�WUGHWNPGUU�QH�VJG�QRGTCVKPI�NGXGTCIG
EQPEGRV��+H�HKTOU�FQ�PQV�OCPCIG�VJGKT�HKZGF�EQUVU��VJGTG�KU�PQ�WUG�KP�OGCUWTKPI�KV�VJTQWIJ
VJG�FQN� QVJGT� VJCP� KPEQTRQTCVKPI� KV� CU� CP� GZRNCPCVQT[� XCTKCDNG� KP� VJGQTKGU� QP� TKUM� CPF
TGVWTP��+P�VJCV�ECUG��HKZGF�EQUVU�CTG�C�RCTCOGVGT��C�TGUWNV�QH�QVJGT�FGEKUKQPU�TCVJGT�VJCP
UQOGVJKPI�VJCV� KU� VQ�DG�EQPUKFGTGF�QP�C�TGIWNCT�DCUKU� �C�EQPVKPIGPE[� KPHNWGPEKPI� HKTO



���

RGTHQTOCPEG�TCVJGT�VJCP�C�XCTKCDNG�VJCV�ECP�DG�OCPKRWNCVGF��6CMKPI�VJKU�VQ�C�NGXGN�VJCV
KU� GXGP� OQTG� DCUKE�� VJG� SWGUVKQP� DGEQOGU� YJGVJGT� HKZGF� EQUVU� CTG� C� OCPCIGOGPV
CEEQWPVKPI� EQPEGRV� VJCV� JCU� PQ� XCNWG� HQT�OCPCIGOGPV� CU� UWEJ�� QT� YJGVJGT� VJG[� CTG
UQOGVJKPI�OQTG�VJCP�VJCV��9JGP�HKZGF�EQUVU�CTG�OGTGN[�C� TGUWNV�QH�FGEKUKQPU�DCUGF�QP
QVJGT� EQPUKFGTCVKQPU�� NKMG� RTQFWEVKQP� URGEKHKECVKQPU�� SWCNKV[��OCTMGVKPI� KUUWGU� GVE��� VJG
EQPEGRV�KU�KORQTVCPV�KP�CPCN[\KPI�EQUV�DGJCXKQT��CPF�KP�WPFGTUVCPFKPI�HKTO�RGTHQTOCPEG�
DWV�PQV�KP�OCPCIKPI��6JKU�YQWNF�CNUQ�TGFWEG�VJG�QRGTCVKPI�NGXGTCIG�VQ�C�RCTCOGVGT��QT
GXGP�C�EQPVKPIGPE[�VJCV�YKNN�PQV�DG�CUUKIPGF�C�VCTIGV�XCNWG��KV�YQWNF�CNUQ�OGCP�VJCV�VJG
QHV�OGPVKQPGF� QRGTCVKPI� NGXGTCIG�HKPCPEKCN� NGXGTCIG� VTCFG�QHH� 
UGEVKQP� ����� RCIG� ���� KU
PQV�CRRNKGF�KP�RTCEVKEG�DGECWUG�QH�KVU�WPHGCUKDKNKV[�
$GUKFGU�VJKU��KV�KU�JQRGF�VJCV�VJG�VCZQPQO[�QH�HKZGF�EQUV�OCPCIGOGPV�YKNN�DG�KPVGTGUVKPI
HQT�HKTOU��6JKU�YQWNF�KPENWFG�PQV�QPN[�HKTOU�VJCV�OCPCIG�VJGKT�HKZGF�EQUVU��DWV�CNUQ�VJG
HKTOU� VJCV� ECP� JGNR� KP� OCPCIKPI� VJGO�� $CUKECNN[�� VJKU� EQORTKUGU� CNN� HKTOU� VJCV� QHHGT
QWVUQWTEKPI�UGTXKEGU��9G�ECP� VJKPM�CDQWV�CIGPEKGU� HQT� VGORQTCT[�YQTMGTU�� UWRRNKGTU�QH
CFOKPKUVTCVKXG�CPF�UWRRQTV�UGTXKEGU��CPF�OQTG�IGPGTCNN[�HKTOU�VJCV�VCMG�QXGT�RCTVU�QH�VJG
RTQFWEVKQP� RTQEGUU� QH� VJGKT� DW[GTU�� +H� YG� UJQWNF� CTTKXG� CV� RTQFWEKPI� VCZQPQOKGU� QT
KPUKIJVU�VJCV�CTG�RTCEVKECNN[�WUGHWN��YG�YQWNF�JCXG�CEJKGXGF�QWT�RTKOCT[�TGUGCTEJ�IQCN��C
VJQTQWIJ�WPFGTUVCPFKPI�QH�VJG�TQNG�QH�VJG�EQUV�UVTWEVWTG�KP�HKTO�RGTHQTOCPEG�

���� RQ�WKH�QDWXUH�RI�IL[HG�FRVWV

(KZGF� EQUVU� CTG� EQOOQPN[� FGHKPGF� CU� VJQUG� EQUVU� VJCV� FQ� PQV� XCT[� YKVJ� C� EJCPIG� KP
QWVRWV� 
WPKVU� RTQFWEGF�� UGTXKEGU� RTQXKFGF�� YKVJKP� C� EGTVCKP� RGTKQF� QH� VKOG�� 6JKU
FGHKPKVKQP�KU�UKORNG��ENGCT��CPF�ECP�DG�KPVGTRTGVGF�KP�CP[�YC[�[QW�YCPV��+P�VJG�NQPI�TWP�
GXGT[VJKPI�KU�XCTKCDNG��CPF�KP�VJG�UJQTV� TWP��GXGT[VJKPI� KU� HKZGF��6JG� KUUWG�ECP�DGEQOG
OQTG�EQORNGZ�YJGP�YG� NQQM�CV� FKHHGTGPV� NGXGNU�YKVJKP� C� HKTO��#P�QRGTCVKQPU�OCPCIGT
YKNN�JCXG�NGUU�EJQKEG�VQ�EJCPIG�EGTVCKP�EQUVU�VJCP�VJG�DWUKPGUU�WPKV�OCPCIGT�VYQ�QT�VJTGG
NGXGNU�JKIJGT��6JKU�KU�VJG�KUUWG�QH�EQPVTQNNCDKNKV[��+P�VJG�EWTTGPV�TGUGCTEJ�RTQLGEV��YG�YKNN
EQPUKFGT�HKZGF�EQUVU�CV�VJG�NGXGN�QH�VJG�KPFKXKFWCN�DWUKPGUU�GPVKV[��9G�CUUWOG�VJCV�UWEJ
CP� CWVQPQOQWU� RCTV� QH� CP� QTICPK\CVKQP� YKNN� JCXG� EQPVTQN� QXGT� VJG� UVTWEVWTKPI� QH� KVU
QRGTCVKQPU�VQ�UWEJ�CP�GZVGPV�VJCV� VJG� NGXGN�QH� HKZGF�EQUVU�ECP�DG�CFLWUVGF��(QT� UOCNNGT
QTICPK\CVKQPU��EQORTKUKPI�QPN[�QPG�DWUKPGUU�GPVKV[��VJKU� KU�ENGCT��(QT�DWUKPGUU�WPKVU� KP�C
NCTIGT� QTICPK\CVKQP�� KV� UGGOU� TGCUQPCDNG� VQ� UWRRQUG� VJCV� UWEJ� WPKVU� ECP� EJCPIG� VJGKT
QRGTCVKQPU�VQ�CP[�GZVGPV��CNVJQWIJ�OC[DG�QPN[�YKVJ�RGTOKUUKQP�HTQO�VQR�OCPCIGOGPV�
6JKU� OGCPU� VJCV� YG� CTG� KPVGTGUVGF� KP� VJG� TGCN � HKZGF� EQUVU�� EQUVU� VJCV� ECPPQV� DG
EQPVTQNNGF�DGECWUG�QH�VJGKT�HKZGF�PCVWTG��CPF�PQV�DGECWUG�VJG�OCPCIGT�TGURQPUKDNG�KU�PQV
CNNQYGF�VQ�EJCPIG�VJGO�
$WV� YJGP� CTG� EQUVU� TGCNN[ � HKZGF!� +H� YG� VCMG� VJG� FGHKPKVKQP� QH� *QTPITGP�� (QUVGT�� CPF
&CVCT�
�������EQUVU�CTG�HKZGF�YJGP�VJG[�FQ�PQV�EJCPIG�KP�VQVCN�FGURKVG�EJCPIGU�KP�C�EQUV
FTKXGT�� #U� VJG[� PQVG�� VJKU� KU� VTWG� QPN[� YKVJKP� C� EGTVCKP� VKOG� URCP�� CPF� YKVJKP� VJG
TGNGXCPV�TCPIG ��6JG�TGNGXCPV�TCPIG�EQPEGRV�YCU�FKUEWUUGF�KP�VJG�UGEVKQP�QP�DTGCM�GXGP
CPCN[UKU��#VMKPUQP�GV�CN��
������VCNM�CDQWV�VJG�XCTKCDKNKV[�QH�UWRRQTV�CEVKXKV[�EQUVU��0GZV
VQ� VJG� UVCPFCTF � ECVGIQTK\CVKQP� QH� FKTGEV� HKZGF� CPF� XCTKCDNG� EQUVU�� VJG[� FKUVKPIWKUJ
HNGZKDNG�� FKUETGVKQPCT[� CPF� EQOOKVVGF� UWRRQTV� CEVKXKV[� EQUVU�� (NGZKDNG� EQUVU� KPENWFG
KPFKTGEV� OCVGTKCNU� CPF� GNGEVTKEKV[�� &KUETGVKQPCT[� EQUVU� NKMG� CFXGTVKUKPI�� RWDNKEKV[� CPF
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TGUGCTEJ� CPF� FGXGNQROGPV� CTG� PQV� FKTGEVN[� TGNCVGF� VQ� VJG� RTQFWEVKQP� XQNWOG� CPF� CTG
VJGTGHQTG� EQPUKFGTGF� HKZGF��%QOOKVVGF� TGUQWTEGU� CTG�OCFG� CXCKNCDNG� DGHQTG� VJG� CEVWCN
RTQFWEVKQP�NGXGN�KU�MPQYP�

6JGUG� TGUQWTEGU� ECPPQV�DG� TGFWEGF� KP� ECUG� VJG�FGOCPF� KU� CEVWCNN[� NGUU� VJCP� VJG� ECRCEKV[

OCFG� CXCKNCDNG�� %QOOKVOGPV� HQT� UQOG� TGUQWTEGU� OC[� DG� HQT� VJG� UJQTV� TWP�� UWEJ� CU� HQT

OCVGTKCNU� JCPFNKPI� CPF� UWRGTXKUKQP�� (QT� UQOG� QVJGT� TGUQWTEGU�� NKMG� RNCPV� GSWKROGPV� CPF

HCEKNKVKGU�� VJG� EQOOKVOGPV� OC[� GZVGPF� QXGT� C� NQPIGT� VGTO�� 6JG� WUCIG� QH� EQOOKVVGF

TGUQWTEGU�XCTKGU�YKVJ�VJG�CEVWCN�XQNWOG�CPF�OKZ�QH�RTQFWEVU��#U�VJG�XQNWOG�CPF�EQORNGZKV[

QH� RTQFWEVKQP� KPETGCUG�� VJG� ECRCEKV[� QH� EQOOKVVGF� TGUQWTEGU� OCFG� CXCKNCDNG� OC[� DG

KPCFGSWCVG�VQ�UWRRQTV�CEVWCN�RTQFWEVKQP��
#VMKPUQP�GV�CN���������R����� ����

/QUV�VGZVDQQMU�FKUEWUU�VJG�FKHHGTGPEG�DGVYGGP�HKZGF�CPF�XCTKCDNG�EQUVU�YKVJ�XQNWOG�CU
VJG� EQUV� FTKXGT�� 5JCPM� CPF� )QXKPFCTCLCP� 
������ ENCKO� VJCV� VJKU� KU� DCUGF� QP� OKETQ�
GEQPQOKEU�� YJGTGCU� KPFWUVTKCN� QTICPK\CVKQP� OQFGNU� UWIIGUV� QVJGT�� OQTG� TKEJGT� EQUV
FTKXGTU�� 6JG[� OGPVKQP� UECNG� 
UK\G� QH� VJG� KPXGUVOGPV��� UEQRG� 
FGITGG� QH� XGTVKECN
KPVGITCVKQP���GZRGTKGPEG��VGEJPQNQI[��CPF�EQORNGZKV[�CU� UVTWEVWTCN �EQUV�FTKXGTU��FTKXGTU
VJCV�JCXG�CP�QRVKOWO��6QQ�OWEJ�GEQPQO[�QH�UECNG�KU�PQV�IQQF��0GZV�VQ�VJGUG�UVTWEVWTCN
EQUV�FTKXGTU��VJG[�KFGPVKH[�GZGEWVKQPCN�FTKXGTU�YJGTG�OQTG�KU�CNYC[U�DGVVGT��RCTVKEKRCVKQP�
VQVCN� SWCNKV[� OCPCIGOGPV�� ECRCEKV[� WVKNK\CVKQP�� RNCPV� NC[QWV� GHHKEKGPE[�� RTQFWEV
EQPHKIWTCVKQP�� CPF� NKPMCIGU� KP� VJG� UWRRN[� EJCKP�� +V� YQWNF� UGGO�� JQYGXGT�� VJCV
RCTVKEWNCTN[� VJGKT� UVTWEVWTCN� EQUV� FTKXGTU� RNC[� C� TQNG� KP� ECRKVCN� DWFIGVKPI� FGEKUKQPU� CPF
KPFGGF� UVTWEVWTCN� EJQKEGU��6JKU� KU� PQV�FKTGEVN[�YJGTG� VJG�FKHHGTGPEG�DGVYGGP� HKZGF� CPF
XCTKCDNG�EQUVU�KU�KORQTVCPV��1H�EQWTUG��C�UQWPF�KPXGUVOGPV�FGEKUKQP�KPENWFGU�C�UGPUKVKXKV[
CPCN[UKU��DWV�VJGTG�YG�UVKNN�NQQM�CV�HNWEVWCVKQPU�KP�VJG�XQNWOG��(WTVJGTOQTG��GXGP�KH�EQUV
FTKXGTU� QVJGT� VJCP� XQNWOG� YQWNF� DG� OQTG� EQTTGEV� KP� GXCNWCVKPI� CPF� EQPVTQNNKPI� VJG
RGTHQTOCPEG��YG�YQWNF�UVKNN�DG�CDNG�VQ�FKUVKPIWKUJ�DGVYGGP�EQUVU�VJCV�XCT[�YKVJ�EJCPIGU
KP�VJG�FTKXGTU�CPF�EQUVU�VJCV�FQP V�
/QTG�KORQTVCPV�KP�VJG�KFGPVKHKECVKQP�QH�HKZGF�EQUVU�KU�VJG�KUUWG�QH�OCPCIGCDKNKV[��1PG�QH
VJG� HGY�ECVGIQTK\CVKQPU�QH� TGCN�EQUV� V[RGU� VJCV�ECP�DG� HQWPF� KP�VJG� NKVGTCVWTG�XKGYU� VJG
OCPCIGCDKNKV[�QH�EQUVU�CU�CP�KORQTVCPV�EJCTCEVGTKUVKE��6JG�OCKP�ECVGIQTKGU�QH�#OGU�CPF
*NCXCEGM�
������ �VYQ�RTCEVKVKQPGTU��PQV�UEJQNCTU� �CTG�

�� HKZGF�� VJGUG� CTG� VJG� TGCN � HKZGF� EQUVU�� EQUVU� VJCV� CTG� VJG� TGUWNV� QH� UWDUVCPVKCN

KPXGUVOGPVU��6JG[�KPENWFG�RNCPV�CPF�GSWKROGPV�EQUVU�� UWEJ�CU�FGRTGEKCVKQP�� VCZGU�
CPF�HCEKNKV[�OCKPVGPCPEG�


�� OCPCIGF� HKZGF�� EQUVU� VJCV� CTG� TGNCVGF� VQ� RGQRNG� CPF� UVTWEVWTG� � VJG� UQ�ECNNGF
QXGTJGCF � QH� OCPCIGOGPV�� CEEQWPVKPI�� HKPCPEG� � CPF� GXGP� CEVKXKVKGU� NKMG
CFXGTVKUKPI��UCNGU��4�&��QT�OCTMGV�FGXGNQROGPV��#NN�VGPF�VQ�DWKNF�WR�CU�C�DWUKPGUU
ITQYU��1PEG�KP�RNCEG��OCPCIGTU�QHVGP�VTGCV�VJGO�CU�KPVGITCN�CPF�DGFTQEM�HKZGF�EQUVU�
6JG[�CTG�PQV � 
#OGU� CPF�*NCXCEGM�� ������ R�� ������%QUVU� KP� VJKU� ECVGIQT[� KPENWFG
OCKPVGPCPEG��KPUWTCPEG��CWFKVKPI�GZRGPUGU��QHHKEG�GZRGPUGU��NCDQT�EQUVU��CFXGTVKUKPI�
UOCNN�VQQNU��CPF�URQKNCIG�


�� FKTGEV� XCTKCDNG� EQUVU�� VJG� EQUVU� VJCV� XCT[� YKVJ� DWUKPGUU� XQNWOG�� UWEJ� CU�OCVGTKCNU�
TQ[CNVKGU��QXGTVKOG�RTGOKWO�CPF�EQOOKUUKQPU�


�� UJCTGF� EQUVU�� VJG� QXGTJGCF� QH� VJG� DWUKPGUU� WPKV�� KPENWFKPI� UGNNKPI�� IGPGTCN�� CPF
CFOKPKUVTCVKXG�GZRGPUGU��5JCTGF�EQUVU�CTG�OCPCIGCDNG�

4GICTFKPI�VJG�OCPCIGF�HKZGF�EQUVU��VJG[�KUUWG�VJG�HQNNQYKPI�YCTPKPI�
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/CMG� PQ� OKUVCMG�� EQUVU� KP� VJG� OCPCIGF� ECVGIQT[� CTG� PQV� HKZGF�� GXGP� VJQWIJ� VJG[� CTG

EQOOQPN[�DWPFNGF�WPFGT�VJKU�NCDGN��)GPGTCNN[��CU�C�DWUKPGUU�GZRCPFU��EQUVU� VGPF� VQ�DG� HCT

OQTG�XCTKCDNG�VJCP�VJG[�UJQWNF�DG��CPF�YJGP�KV�EQPVTCEVU��VJG[�CTG�HCT�OQTG�HKZGF�VJCP�VJG[

UJQWNF�DG��
#OGU�CPF�*NCXCEGM��������R������

6JG�XKGY�QH�#OGU�CPF�*NCXCEGM� 
������ KU�QPG� HTQO� DWUKPGUU� RTCEVKEG��#U� UWEJ�� VJGKT
KFGCU� ECP� UGTXG� CU� QPG� UVCTVKPI� RQKPV� KP� VJKPMKPI� CDQWV� HKZGF� EQUV� OCPCIGOGPV�� +P
RCTVKEWNCT�� VJG[�OCKPVCKP�VJCV�EQUVU�CTG� TGCNN[� HKZGF�� CPF� VJGTGHQTG�WPOCPCIGCDNG��QPN[
YJGP�VJG[�CTG�KPEWTTGF�DGHQTG�VJG�EWTTGPV�RGTKQF��6JG� UWDUVCPVKCN�KPXGUVOGPVU �NGCF�VQ
FGRTGEKCVKQP� EJCTIGU� VJCV� OWUV� DG� GZRGPUGF� KP� VJG� QRGTCVKPI� KPEQOG�� $WV� VJKU� CNUQ
OGCPU�VJCV� TGCNN[ �HKZGF�EQUVU�CTG�PQP�ECUJ�QT�DQQM�EQUVU��6JG[�TGRTGUGPV�C�EQUV��DWV�PQV
C�ECUJ�GZRGPUG��6JKU��QH� EQWTUG�� KU�YJ[� VJG[�CTG� HKZGF��6JG�ECUJ�EQUVU�CTG�OCPCIGCDNG
RTGEKUGN[� DGECWUG� VJG[� PGGF� VQ� DG� RCKF� KP� ECUJ�� KPFKECVKPI� VJCV� VJGTG� KU� CV� NGCUV� VJG
RQUUKDKNKV[� VQ� CNVGT� VJGO�� 6JKU� OC[� EQOG� CV� CP� GZVTC� EQUV�� CU� KP� VJG� ECUG� QH� VJG
VGTOKPCVKQP�QH�GORNQ[GG�EQPVTCEVU�
#�TGEGPV�CTVKENG�
)WKNFKPI��.COOKPOCMK�CPF�&TWT[��������QP�DWFIGVKPI�CPF�UVCPFCTF
EQUVKPI� RTCEVKEGU� KP� 0GY� <GCNCPF� CPF� VJG� 7PKVGF� -KPIFQO� IKXGU� UQOG� EWTTGPV
KPHQTOCVKQP�CDQWV� HKZGF�EQUV�ENCUUKHKECVKQP��6CDNG����� UJQYU� VJCV�EQUVU�CTG�ENCUUKHKGF�CU
HKZGF�QT�XCTKCDNG�KP�UQOG�����QH�VJG�UCORNG�

0GY�<GCNCPF 7PKVGF�-KPIFQO
UVCVKUVKECN�TGITGUUKQP�VGEJPKSWGU � �
UWDLGEVKXG�DCUKU��DCUGF�QP�OCPCIGTKCN�GZRGTKGPEG �� ��
CNN�QXGTJGCF�HKZGF��CNN�FKTGEV�EQUVU�XCTKCDNG �� ��
HKZGF�CPF�XCTKCDNG�PQV�UGRCTCVGF �� ��
QVJGT � �

VCDNG�����EQUV�ENCUUKHKECVKQP�VGEJPKSWGU�KP�0GY�<GCNCPF�CPF�VJG�7PKVGF�-KPIFQO�
CFCRVGF�HTQO�)WKNFKPI�
.COOKPOCMK��CPF�&TWT[��������R�������

0QVKEGCDNG�KP�VJG�VCDNG�KU�VJG�CDUGPEG�QH�WUG�QH�CFXCPEGF�VGEJPKSWGU�KP�GUVKOCVKPI�HKZGF
CPF� XCTKCDNG� EQUVU�� 'XGP�OQTG� UVTKMKPI� KU� VJG� RTCEVKEG� QH� ENCUUKH[KPI� CNN� FKTGEV� EQUVU� CU
XCTKCDNG��#NVJQWIJ�UVTCVGIKE�EQUV�OCPCIGOGPV�RTQRQPGPVU�YQWNF�HKPF�VJKU�C�UVGR�KP�VJG
TKIJV�FKTGEVKQP��VJKU�FQGU�PQV�UGGO�TGCNKUVKE��&TWT[�CPF�6C[NGU�
�������KP�CP�QXGTXKGY�QH
UWTXG[U� QP� OCPCIGOGPV� CEEQWPVKPI� RTCEVKEGU�� TGRQTV� VJCV� QXGTJGCF� EQUVU� QP� CXGTCIG
EQORTKUG�UQOG�����QH�VQVCN�EQUVU��1H�VJG�TGOCKPKPI������C�UWDUVCPVKCN�RCTV�YKNN�DG�HKZGF�
6JG� OCPCIGCDNG� HKZGF�EQUVU �CTG�CFFTGUUGF�D[�VJG�IQFHCVJGTU�QH�CEVKXKV[�DCUGF�EQUVKPI�
%QQRGT� CPF� -CRNCP� 
������� 6JG[� CTG� XGT[� EQPEGTPGF� CDQWV� VJG� VKOG� URCP� VJCV
CECFGOKEU�WUG�VQ�FGHKPG� HKZGF�EQUVU��CPF�EQPUGSWGPVN[� VJG�RCTV�QH� VQVCN� EQUVU� VJCV� VJG[
XKGY�CU�XCTKCDNG�CPF�TGNGXCPV��6JG[�ENCKO�VJKU�VKOG�URCP�KU�CDQWV�C�OQPVJ��NGCFKPI�VQ�CP
QXGTGUVKOCVKQP�QH�VJG�HKZGF�RCTV�QH�VQVCN�EQUVU��6JGUG�EQUVU�CTG�PQV�XGT[�YGNN��QT�PQV�CV�CNN
EQPVTQNNGF�� (WTVJGTOQTG�� VJG[� VGPF� VQ� GZRCPF� YKVJ� WRYCTF� VTGPFU� KP� XQNWOG� � UKPEG
VJG[�CTG�VQ�CP�GZVGPV�XCTKCDNG� �DWV�PQV�EQPVTCEV�YKVJ�FQYPYCTF�VTGPFU� �UKPEG�VJG[�CTG
RGTEGKXGF�CU�DGNQPIKPI�KP�VJG�HKZGF�EQUV�ECVGIQT[�

6JG� XQNWOG�WPTGNCVGF� UWRRQTV�FGRCTVOGPV� EQUVU�� WPNKMG� VTCFKVKQPCN� XCTKCDNG� EQUVU�� FQ� PQV

XCT[�YKVJ�UJQTV�VGTO�EJCPIGU�KP�CEVKXKV[�NGXGNU��6TCFKVKQPCN�XCTKCDNG�EQUVU�XCT[�KP�VJG�UJQTV

TWP� YKVJ� RTQFWEVKQP� HNWEVWCVKQPU� DGECWUG� VJG[� TGRTGUGPV� EQUV� GNGOGPVU� VJCV� TGSWKTG� PQ

OCPCIGTKCN�CEVKQPU�VQ�EJCPIG�VJG�NGXGN�QH�GZRGPFKVWTG��+P�EQPVTCUV��CP[�COQWPV�QH�FGETGCUG

KP�QXGTJGCF�EQUVU�CUUQEKCVGF�YKVJ�TGFWEKPI�FKXGTUKV[�CPF�EQORNGZKV[�KP�VJG�HCEVQT[�YKNN�VCMG
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OCP[�OQPVJU� VQ�TGCNK\G�CPF�YKNN� TGSWKTG� URGEKHKE�OCPCIGTKCN� CEVKQPU�� 
%QQRGT� CPF�-CRNCP�

������R�����

6JG�KFGCU�CDQWV�OCPCIGCDNG�EQUVU�RQKPV�WU�VQ�C�ENGCT�YQTMKPI�FGHKPKVKQP�QH� HKZGF�EQUVU�
#NVJQWIJ�FGHKPKPI�HKZGF�EQUVU�KU�PQV�FKHHKEWNV�EQPEGRVWCNN[� �KV�KU�SWKVG�UKORNG��TGCNN[� �VJG
EJQKEG�QH�C�TGNGXCPV�TCPIG��CPF�GURGEKCNN[�VJG�VKOG�URCP�EQPUKFGTGF��UGGOU�CTDKVTCT[�VQ�C
NCTIG�GZVGPV��5KPEG�YG�YCPV�VQ�MPQY�JQY�C� HKTO�FGCNU�YKVJ�VJGUG�EQUVU�� KV�YQWNF�UGGO
NQIKECN� VQ� FGHKPG� HKZGF� EQUVU� KP� VGTOU� QH� OCPCIGTKCN� CEVKQPU�� 6JKU� YQWNF� NGCF� WU� VQ
UQOGVJKPI�NKMG� HKZGF�EQUVU�CTG�VJQUG�EQUVU�VJCV�ECPPQV�DG�EJCPIGF�WPNGUU�OCPCIGOGPV
VCMGU�URGEKHKE�CEVKQPU�VQ�FQ�UQ ��6Q�DG�UWTG��YG�FQ�PQV�YCPV�VQ�VCMG�HKZGF�EQUVU�VQ�UQOG
JKIJGT��GVJGTGCN�NGXGN�D[�IKXKPI�KV�C�HCPE[�FGHKPKVKQP��4CVJGT��YG�YCPV�VQ�OCMG�ENGCT�YJCV
VJG�OCKP�KUUWG�KU��HKZGF�EQUVU�FQ�PQV�EJCPIG�WPNGUU�VJG[�CTG�CNVGTGF�FGNKDGTCVGN[��+V�UJQWNF
DG�PQVGF�VJCV�VJG�VKOG�URCP�RTQDNGO�KU�PQ�NQPIGT�RTGUGPV�KP�VJKU�CRRTQCEJ�VQ�HKZGF�EQUVU�
1PG� EQWNF� CTIWG� VJCV� QPEG� VJG� FGRTGEKCVKQP� QH� C� OCEJKPG� KU� EQORNGVGF�� VJG� EQUVU
CUUQEKCVGF�YKVJ�VJKU�
HKZGF��KPXGUVOGPV�FKUCRRGCT�YKVJQWV�OCPCIGTKCN�CEVKQPU��*QYGXGT�
CV�CP[�RQKPV� KP�VKOG�WPVKN� VJG�OCEJKPG� KU� HWNN[�GZRGPUGF�� VJG�EQUVU�CTG� UVKNN� VJGTG��6JG
OCKP� RTQDNGO� VJCV� CTKUGU� KU� YKVJ� EQUVU� VJCV� CTG� HKZGF� QPN[� KP� VJG� XGT[� UJQTV� TWP�� (QT
GZCORNG�� UJQWNF� VJG� NCDQT�EQUVU�QH� CP�GORNQ[GG� VJCV�JCU�C�EQPVTCEV� HQT�QPG�OQPVJ�DG
EQPUKFGTGF�HKZGF�QT�XCTKCDNG!
1WT� GORJCUKU� KU� UQOGYJCV� FKHHGTGPV� HTQO� VJG� EQOOQPN[� OGPVKQPGF� TGCUQPU� HQT� FKU�
VKPIWKUJKPI�HKZGF�CPF�XCTKCDNG�EQUVU��*QTPITGP�GV�CN��
������OGPVKQP�UGXGTCN�UWTXG[U�VJCV
CUM�HQT�VJG�RWTRQUG�QH�KFGPVKH[KPI�HKZGF�EQUVU��#�UWTXG[�QH�7�5��EQORCPKGU�RTQFWEGF�VJG
HQNNQYKPI� TCPMKPI� QH� RWTRQUGU�� RTKEKPI�� DWFIGVKPI�� RTQHKVCDKNKV[� CPCN[UKU� QH� GZKUVKPI
RTQFWEVU��RTQHKVCDKNKV[�CPCN[UKU�QH�PGY�RTQFWEVU��EQUV�XQNWOG�RTQHKV�CPCN[UKU��CPF�XCTKCPEG
CPCN[UKU��YKVJ�RTKEKPI�CPF�DWFIGVKPI�GSWCNN[�TCPMGF�HKTUV��#PQVJGT�UWTXG[�QH�#WUVTCNKCP�
,CRCPGUG��CPF�7PKVGF�-KPIFQO�EQORCPKGU�KU�TGRQTVGF�KP�VCDNG�����

RWTRQUG #WUVTCNKC ,CRCP 7PKVGF�-KPIFQO
RTKEKPI�FGEKUKQPU � � �
DWFIGVKPI � � �
OCMKPI�RTQHKV�RNCPU � � �
EQUV�TGFWEVKQP � � �
%82�CPCN[UKU � � �
EQUV�DGPGHKV�CPCN[UKU � � �

VCDNG�����RWTRQUGU�QH�EQUV�ENCUUKHKECVKQPU��YJGTG���KU�VJG�OQUV�KORQTVCPV��EQORKNGF�HTQO�UGXGTCN�UWTXG[U

*QTPITGP��(QUVGT��CPF�&CVCT��������R������

+P� IGPGTCN�� VJGUG� RWTRQUGU� CTG� XGT[� OWEJ� QTKGPVGF� VQYCTFU� VTCFKVKQPCN� OCPCIGOGPV
EQPVTQN� CPF� OCPCIGOGPV� CEEQWPVKPI�� 6JG[� CTG� EQPEGTPGF� YKVJ� VJG� GZKUVKPI� EQUV
EQPHKIWTCVKQP��#U�UWEJ��VJG[�UJQY�YJCV�RTQRQPGPVU�QH�CEVKXKV[�DCUGF�EQUVKPI�ENCKO�VQ�DG
VJG�OCKP�RTQDNGO�QH�VJG� VTCFKVKQPCN �EQUV�CEEQWPVKPI�OGVJQFU��VJG[�VTGCV�HKZGF�EQUVU�CU
HKZGF��CPF�FQ�PQV�NQQM�CV�YC[U�VQ�EJCPIG�VJGO��6JKU�KU�PQV�JQY�HKZGF�EQUVU�CTG�XKGYGF�KP
VJG�EWTTGPV�TGUGCTEJ�RTQLGEV��1H�EQWTUG��KV�KU�PQV�PGEGUUCTKN[�UQ�VJCV�VJG�HKZGF�EQUVU�UJQWNF
DG�OCPCIGF��KV�OC[�XGT[�YGNN�DG�VJCV�VJG�EWTTGPV�EQUV�EQPHKIWTCVKQP�KP�C�HKTO�KU�VJG�DGUV
QPG��CPF�VJCV�VJGTG�KU�PQ�PGGF�VQ�OQFKH[�VJGO�
1WT�FGHKPKVKQP�QH�HKZGF�EQUVU�ECTTKGU�VJG�TKUM�QH� KPENWFKPI�GXGT[VJKPI�CU�HKZGF��+U�C� NQPI�
VGTO�EQPVTCEV�YKVJ�C�UWRRNKGT�TGCNN[� HKZGF!�1T��IKXGP�VJCV� KV� KU�CNNQYGF�VQ�XCT[�YKVJKP�C
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EGTVCKP� DCPFYKFVJ�� ECP� KV� DG� XKGYGF� CU� XCTKCDNG!� #PF� EQOKPI� DCEM� VQ� VJG� KUUWG� QH
EQPVTQNNCDKNKV[ �CU�QRRQUGF�VQ�OCPCIGCDKNKV[��FQGU�VJG�QTICPK\CVKQPCN�NGXGN�TGCNN[�OCVVGT!
+H�C�OCPCIGT�KU�PQV�CNNQYGF�VQ�FQ�UQOGVJKPI�CDQWV�EGTVCKP�EQUV� KVGOU�YKVJQWV�CRRTQXCN
HTQO�C�JKIJGT�OCPCIGOGPV�NGXGN��VJKU�QDXKQWUN[�OGCPU�VJCV�URGEKHKE�OCPCIGTKCN�CEVKQPU
CTG�TGSWKTGF�VQ�EJCPIG�VJGO��6JKU�CNUQ�OGCPU�VJCV�VJG[�CTG�HKZGF�YKVJKP�QWT�FGHKPKVKQP�
$WV�C�OCPCIGT�YKNN�CNUQ�PGGF�CRRTQXCN�VQ�JKTG�VGORQTCT[�YQTMGTU�CDQXG�JKU�DWFIGV�NKOKVU
�V[RKECNN[�XCTKCDNG�EQUVU��+P�IGPGTCN��VJGUG�KUUWGU�YKNN�KPXQNXG�KPETGCUGU�KP�EQUVU��YJGVJGT

HKZGF�QT�XCTKCDNG��CPF�VJGTGHQTG�EQPEGTP�WRYCTF�CFLWUVOGPVU�KP�VJG�VQVCN�EQUV�NGXGN��6JKU
ECP� KORN[�VJCV� VJG� KUUWG�QH�EQPVTQNNCDKNKV[� KU�PQV�C�RTQDNGO� KP�QWT� HKZGF�EQUV�FGHKPKVKQP

DWV� KV� RNC[U� CP� KORQTVCPV� TQNG� KP� HKZGF� EQUV�OCPCIGOGPV�� CU� YKNN� DG� FKUEWUUGF� NCVGT��
0GXGTVJGNGUU�� KV� UGGOU� VJCV� YG� UJQWNF� VCMG� ECTG� KP� CRRN[KPI� QWT� FGHKPKVKQP�� #ICKP�� KV
UJQWNF�DG�PQVGF� VJCV� VJKU� KU�PQV�C� DGVVGT �FGHKPKVKQP�� KV�OGTGN[� UGTXGU� VQ�ETGCVG�C�ENGCT
RKEVWTG�HQT�QWT�FKUEWUUKQPU�

������ FDVK�YHUVXV�QRQ�FDVK�IL[HG�FRVWV

6JG�QPN[� TGCN �HKZGF�EQUVU�CTG�VJQUG�EQUVU�VJCV�JCXG�DGGP�OCFG�KP�VJG�RCUV��CEEQTFKPI�VQ
#OGU�CPF�*NCXCEGM�
�������/QFGTP�HKPCPEKCN�OCPCIGOGPV�
[QW�MPQY��CU�CFXQECVGF�D[
VJG� ECUJ�KU�MKPI �V[RGU��YKNN�ENCKO�VJCV�RCUV�KPXGUVOGPVU�CTG�KTTGNGXCPV��*QY�FQ�YG�FGCN
YKVJ� PQP�ECUJ� GZRGPFKVWTGU� � CTG� VJG[� VJG� WNVKOCVG� HKZGF� EQUVU�� QT� CTG� VJG[� PQV
KPVGTGUVKPI!
+PXGUVOGPV� FGEKUKQPU� CTG� FKUVKPEV� RTQDNGOU�� YKVJ� KFGPVKHKCDNG� ECUJ� HNQYU�� #U� UWEJ�� YG
CPCN[\G� VJGO� KP� VGTOU� QH� ECUJ� KP�� CPF� QWVHNQYU�� YG� FQ� PQV� NQQM� CV� FGRTGEKCVKQP�� 6Q
GXCNWCVG�VJG�RGTHQTOCPEG�QH�C�DWUKPGUU�GPVKV[�KP�C�RGTKQF�UJQTVGT�VJCP�VJG�GEQPQOKE�NKHG
QH�KVU�QRGTCVKQPU��YG�PGGF�VQ�CNNQECVG�VJG�EQUVU�QH�VJG�KPXGUVOGPV�VQ�VJCV�RGTKQF��6JCV�KU
CNN� VJCV� VJGTG� KU� VQ� FGRTGEKCVKQP�� 6JKU� CNUQ�OGCPU� VJCV� HQT� C� IQKPI� EQPEGTP� 
QT� IQKPI
RTQLGEV���FGRTGEKCVKQP�KU�C�IQQF�KPFKECVQT�QH�HKZGF�EQUVU� �HKZGF�EQUVU�DGKPI�EQUVU�VJCV�FQ
PQV�EJCPIG��#NVJQWIJ�VJG� KFGCN�EQORNGZ �YKNN�PQV�IGPGTCNN[�DG�TGCNK\GF�KP�RTCEVKEG��VJG
DCUKE� KFGC�VJCV�C� HKTO�OWUV�EQPVKPWCNN[� KPXGUV� VQ�ITQY�CPF�RTQURGT�UGGOU�WPEQPVGUVGF�
6JG�RTQDNGO�YKVJ�FGRTGEKCVKQP�CU�HKZGF�EQUVU�KU�VJCV�VJG[�CTG�PQV�XGT[�KPVGTGUVKPI�HTQO�C
OCPCIGTKCN�RQKPV�QH�XKGY��6JG[�PGGF�PQV�DG� TGCNN[ �HKZGF�KP�VJCV�KV�ECP�DG�RQUUKDNG�VQ�UGNN
OCEJKPGU��QT�DWKNFKPIU��DWV�OQUVN[� VJKU�YKNN�QPN[�DG�RQUUKDNG�CV�C� UWDUVCPVKCN�DQQM� NQUU�
#PF� VJKU� DQQM� NQUU� KU� TGCN�� UKPEG� KV� TGRTGUGPVU� WPTGEQXGTGF� GZRGPUGU�� 6JKU� KU� C� ECRKVCN
DWFIGVKPI�RTQDNGO��CPF�KV�YKNN�TGUWNV�KP�UVTWEVWTCN�EJCPIGU�KP�VJG�RTQFWEVKQP�RTQEGUU�QH
VJG� HKTO�� +PVGTGUVKPI� CU� VJCV� OC[� DG�� KP� IGPGTCN� KV� YKNN� DG� CP� GOGTIGPE[� OGCUWTG� VQ
RTGXGPV�VJG�EQORCP[�HTQO�KPEWTTKPI�GXGP�ITGCVGT�NQUUGU�
9JCV� KU� OQTG� KPVGTGUVKPI�� QH� EQWTUG�� KU� VJG� UKVWCVKQP� YJGTG� C� HKTO� JCU� FGEKFGF� KP� KVU
ECRKVCN�DWFIGVKPI�RTQEGUU�VQ�KPXGUV�KP�UWEJ�C�YC[�VJCV�VJG�VQVCN�EQUV�QH�VJG�KPXGUVOGPV�KU
XCTKCDNG� VQ� C� NCTIG� GZVGPV�� 6JKU� KU� CP� CYMYCTF� YC[� QH� FGUETKDKPI� FGEKUKQPU� NKMG
QWVUQWTEKPI��9JGP�C�HKTO�EJQQUGU�VQ�QWVUQWTEG�RCTV�QH�KVU�RTQFWEVKQP�RTQEGUU��KV�YKNN�PQV
PGEGUUCTKN[� NQYGT� KVU� VQVCN� EQUVU� 
CNVJQWIJ� VJKU� RTQXGU� VQ� DG� CP� KORQTVCPV� TGCUQP� HQT
QWVUQWTEKPI�KP�RTCEVKEG���*QYGXGT��KV�FQGU�OCMG�VJGUG�EQUVU�OQTG�XCTKCDNG��UKPEG�KV�ECP
EJQQUG�VQ�DW[�NGUU�HTQO�KVU�UWRRNKGTU�YKVJQWV�DGKPI�UVWEM�YKVJ�VJG�UCOG�COQWPV�QH�HKZGF
EQUVU��#V�VJG�UCOG�VKOG��KV�GZEJCPIGU�PQP�ECUJ�HQT�ECUJ�EQUVU��#ICKP�KV�UJQYU�VJCV�ECUJ
EQUVU�CTG�OQTG�GCUKN[�OCPCIGF�VJCP�PQP�ECUJ�EQUVU�
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(KZGF� EQUVU� KP� VJG� HQTO� QH� FGRTGEKCVKQP� CTG� TGCN � HKZGF� EQUVU�� 6JG[� TGRTGUGPV� NCTIG
GZRGPFKVWTGU�VJCV�ECPPQV�DG�EJCPIGF��QT�QPN[�CV�C�UWDUVCPVKCN�GZVTC�EQUV� �OGCPKPI�VJCV
UGNNKPI�VJG�KPXGUVOGPVU�YKNN�PQV�NGCF�VQ�C�HWNN�TGEQXGT[�QH�VJG�EQUVU�OCFG��6JGTGHQTG�� KP
NQQMKPI� CV� HKZGF� EQUVU�� FGRTGEKCVKQP� EJCTIGU� CTG� XGT[� OWEJ� C� RQKPV� QH� KPVGTGUV�� 6JGKT
TGNCVKXG�WPOCPCIGCDKNKV[�OCMGU�VJGO�OQTG� KORQTVCPV� KP� UVTWEVWTCN� 
ECRKVCN�DWFIGVKPI�
FGEKUKQPU�� CPF� NGUU� KP� TGCEVKPI� VQ� EJCPIGU� KP� VJG� GPXKTQPOGPV� HTQO� CP� GZKUVKPI
EQPHKIWTCVKQP��

*QYGXGT��VJG�TGNCVKXG�OCPCIGCDKNKV[�QH�ECUJ�EQUVU� UJQWNF�DG�XKGYGF�YKVJ�ECWVKQP��6JG
YGNN�MPQYP�GZCORNG�QH�NCDQT�EQUVU�UJQYU�VJCV�VJGUG�EQUVU�ECP�DG�CU�HKZGF�CU�FGRTGEKCVKQP
EJCTIGU�� +P� IGPGTCN�� VJG� HKZGFPGUU � QH� ECUJ� EQUVU� KU� FGVGTOKPGF� D[� VJG� EQPVTCEV� VJCV
IQXGTPU�KV��UQ�D[�VJG�FGCN�VJCV�KU�ENQUGF��&WTKPI�VJG�NGPIVJ�QH�VJG�EQPVTCEV��VJG�ECUJ�HNQYU
CTG� HKZGF�� CPF� ECP� QPN[� DG� EJCPIGF� CV� UWDUVCPVKCN� EQUV� 
UGG� HKIWTG� ������ 5GXGTCN
TGURQPFGPVU� KP� DQVJ� KPVGTXKGY� TQWPFU� PQVGF� VJCV� TGPVCN� CPF� NGCUG� CITGGOGPVU� ECP� DG
OQTG� HKZGF� VJCP� QYPKPI� GSWKROGPV� QT� DWKNFKPIU�� UKPEG� VJGTG� [QW� CV� NGCUV� JCXG� VJG
RQUUKDKNKV[�VQ�UGNN�VJG�CUUGV�

EQPVTCEV�RGTKQF

UVCTV�WR

RGTKQF

VGTOKPCVKQP

RGTKQF

UVCTV

FCVG

VGTOKPCVKQP

FCVG

HKIWTG�����EQPVTCEVU��HKZGF�ECUJ�HNQYU�FWTKPI�VJG�EQPVTCEV�RGTKQF��VGTOKPCVKPI�KU�EQUVN[�CPF�ECP�CNUQ�VCMG
VKOG�
UQWTEG��6JGGWYGU�CPF�#FTKCCPUGP��������R������

������ FRQILJXULQJ�YHUVXV�PDQDJLQJ�IL[HG�FRVWV

)KXGP�VJG�FKHHGTGPEG�DGVYGGP�OCMKPI�CP�KPXGUVOGPV�FGEKUKQP�CPF�CNVGTKPI�GZKUVKPI�EQUV
EQPHKIWTCVKQPU��JQY�UJQWNF� VJG[�DG�JCPFNGF� KP� VJG� TGUGCTEJ!�5JQWNF�YG� VTGCV� VJGO�CU
UGRCTCVG�FKUEWUUKQP�RQKPVU��QT�CTG�VJG[�RCTV�QH�C�EQPVKPWWO�QH�FGEKUKQPU��FKHHGTKPI�QPN[�KP
VJGKT� VKOG� JQTK\QP!� #TG� VJG� FGEKUKQPU� CPF� RQUUKDKNKVKGU� KP� UGVVKPI� C� RTQFWEVKQP
EQPHKIWTCVKQP�VJG�UCOG�CU�VJQUG�KPXQNXGF�KP�EJCPIKPI�VJG�NGXGN�QH�GZKUVKPI�HKZGF�EQUVU!�+V
YQWNF�UGGO�NQIKECN�VQ�UC[�VJCV�VJG[�CTG�PQV��#�XGT[�UKORNG�TGCUQP�KU�VJCV�VJG�QRVKQPU�KP
VJG�UGEQPF�ECUG�CTG�OWEJ�OQTG�NKOKVGF��RTGEKUGN[�DGECWUG�VJG�HKTO�JCU�EQOOKVVGF�KVUGNH
VQ�VJG�GZKUVKPI�EQPHKIWTCVKQP��1P�VJG�QVJGT�JCPF��KH�C�HKTO�EJQQUGU�KVU�KPXGUVOGPV�KP�UWEJ
C�YC[� VJCV� C� NCTIG� HNGZKDKNKV[� TGUWNVU�� VJGTG� KU� PQ� PGGF� HQT� CFLWUVKPI� VJG� HKZGF� EQUVU�� +P
IGPGTCN��DWKNFKPI�HNGZKDKNKV[�KPVQ�VJG�HKTO U�TGCN�RTQEGUUGU�YKNN�DG�EQUVN[��UQ�VJGTG�KU�C�VTCFG�
QHH�DGVYGGP�KPETGCUGF�HNGZKDKNKV[�CPF�NQYGT�EQUVU��6JKU�VTCFG�QHH�YKNN�DG�GXCNWCVGF�GZ�CPVG�
CPF�VJG�ETKVGTKC�WUGF�KP�VJKU�GXCNWCVKQP�UJQWNF�EQTTGURQPF�YKVJ�VJG�TGCUQPU�HQT�CFLWUVKPI
GZKUVKPI�HKZGF�EQUVU�

�������������������������������������������������
��9QWVGTU�
������KPFKECVGU�VJCV�KPENWFKPI�HKZGF�EQUVU�KP�UJQTV�VGTO�FGEKUKQPU�
K�G��WUKPI�HWNN�EQUVU�KPUVGCF
QH�TGNGXCPV�EQUVU��KU�C�YC[�QH�FGCNKPI�YKVJ�WPEGTVCKPV[�CPF�EQOOKVOGPV�QH�RTQFWEVKQP�HCEVQTU��6JKU�RQKPV�KU
CNUQ�OCFG�D[�$CNN��-GCVKPI��CPF�<KOOGTOCP�
������



���

9JKNG� VJG�FGEKUKQPU� TGICTFKPI� HKZGF�EQUV�EQPHKIWTCVKQP�ECP�JGNR� KP�WPFGTUVCPFKPI�YJ[
CPF�JQY� HKTOU�FGCN�YKVJ� HKZGF�EQUVU�� KV�YKNN� PQV� RTQXKFG� C� HWNN� KPUKIJV� KPVQ� VJG� KUUWG�QH
OCPCIKPI�HKZGF�EQUVU��6JKU�KU�RCTVN[�DGECWUG�PQV�CNN�HKZGF�EQUVU�KP�QWT�FGHKPKVKQP�CTG�VJG
TGUWNV� QH� KPVGPVKQPCN� FGEKUKQPU�� CU� JCU� DGGP� RQKPVGF� QWV� D[� VJG� NKMGU� QH� %QQRGT� CPF
-CRNCP�
�������(WTVJGTOQTG��EJCPIKPI�VJG�NGXGN�QH� HKZGF�EQUVU�VJTQWIJ�UGNNKPI�QH�CUUGVU
KP� OQUV� ECUGU� KORNKGU� FTCUVKE�� WPHQTGUGGP� EJCPIGU� KP� VJG� HKTO U� GPXKTQPOGPV�� +H� VJG
EJCPIKPI�EQPFKVKQPU�YGTG�CPVKEKRCVGF��VJKU�YQWNF�JCXG�DGGP�KPEQTRQTCVGF�KP�VJG�ECRKVCN
DWFIGVKPI�FGEKUKQP�
#NN� VJKU� HQTEGU�WU� VQ�QPEG�CICKP�TGVJKPM�QWT�EWTTGPV�TGUGCTEJ�RQUKVKQP�� +U� VJG�PCVWTG�QH
VJG� TGUGCTEJ� RTGFQOKPCVGN[� UVTCVGIKE�� QT� FQ� YG� RWTUWG� C� EQWTUG� VJCV� DQTFGTU� QP
QRGTCVKQPU� OCPCIGOGPV!� 6JG� CPUYGT� KU�� WPHQTVWPCVGN[�� DQVJ�� 7PHQTVWPCVGN[ � DGECWUG
VJKU�KORNKGU�CP�KPJGTGPV�DTQCFPGUU�KP�VJG�TGUGCTEJ�VJCV�MGGRU�QP�RQRRKPI�WR�CU�KVU�YGCM
URQV��6JGTG�CTG�OCP[�CPINGU�VQ�NQQM�HTQO��CPF�OCP[�KPVGTGUVKPI�DQQMU�CPF�CTVKENGU�VJCV
ECP� DG� HQWPF� YKVJKP� GCEJ� CPING�� /QTG� VTQWDNGUQOG� KU� VJG� NCEM� QH� EQJGTGPV� VJGQT[
EQOKPI� YKVJ� QWT� XKGY� QP� VJG� TGUGCTEJ� UWDLGEV�� *QYGXGT�� VJKU� ECP� CNUQ� DG� VJG� CFFGF
XCNWG�QH�VJG�TGUGCTEJ��KU�KV�WUGHWN�VQ�NQQM�CV�HKZGF�EQUVU�CU�C�IGPGTKE�EJCTCEVGTKUVKE�QH�VJG
HKTO!�+H�UQ��JQY�FQGU�C�HKTO�FQ�VJCV!�%CP�YG�HKPF�UWIIGUVKQPU�QP�JQY�KV�UJQWNF�DG�FQPG!
+V�KU�VJKU�IGPGTCNKUVKE�KPVGTRTGVCVKQP�VJCV�JQRGHWNN[�YKNN�RTQFWEG�WUGHWN�TGUWNVU�

������ IL[HG�FRVWV�DQG�VWUDWHJ\�²�WKH�LPSRUWDQFH�RI�IL[HG�FRVWV

+P� QTFGT� VQ� WPFGTNKPG� VJG� KORQTVCPEG� QH� HKZGF� EQUVU�� YG� ECP� RQKPV� VQ� UGXGTCN� UVTCVGIKE
KUUWGU� CPF� GXGPVU� VJCV� CTG� FKTGEVN[� TGNCVGF� VQ� HKZGF� EQUVU�� 9G� QHHGT� VJG� HQNNQYKPI
GZCORNGU�

��� QXGTECRCEKV[�� C� V[RKECN� UKVWCVKQP� KP� ECRKVCN� KPVGPUKXG� KPFWUVTKGU� KU� VJG� GZKUVGPEG� QH

QXGTECRCEKV[��6JG�CWVQOQDKNG�OCTMGV�KP�'WTQRG�CV�VJG�GPF�QH�VJG�����U�GZRGTKGPEGF
TGEQTF�UCNGU�NGXGNU��DWV�UVKNN�VJG�'WTQRGCP�ECT�OCPWHCEVWTGTU�JCF�CP�QXGTECRCEKV[�QH
UQOG����VQ�����
04%�*CPFGNUDNCF����#WIWUV�������


���GPVT[�DCTTKGTU��NCTIG�HKZGF�EQUVU�HQTO�C�XGT[�TGCN�GPVT[�DCTTKGT��+P�C�OCTMGV�YJGTG�HKZGF
EQUVU�CTG�XGT[�JKIJ��KV�KU�PQV�GCU[�VQ�UVCTV�WR�PGY�RNCPVU�CPF�KPETGCUG�VJG�RTQFWEVKQP
ECRCEKV[�� 6JKU� CNNQYU� C� URGEKHKE� UVTCVGI[� VQ� FGCN� YKVJ� VJG� QXGTECRCEKV[� OGPVKQPGF
WPFGT� 
����#� HKTO�ECP�DW[� 
RNCPVU� QH�� EQORGVKVQTU� CEVKXG� KP� VJG� UCOG�OCTMGV� CPF
PGZV�ENQUG�VJGO�FQYP��VQ�TGNKGXG�VJG�XQNWOG�RTGUUWTG�QP�VJG�OCTMGV��6JKU�UVTCVGI[
YCU�HQNNQYGF�D[�&WVEJ�QKN�FTWO�CPF�RCEMCIKPI�RTQFWEGT�8CP�.GGT�
*GV�(KPCPEKGGNG
&CIDNCF����/CTEJ�������


��� RTQLGEV� HKPCPEG� CPF� URGEKCN� RWTRQUG� EQORCPKGU�� QTICPK\KPI� QRGTCVKQPU� YKVJKP� C
URGEKCN�RWTRQUG�EQORCP[��HQT�GZCORNG�HQT�DWKNFKPI�C�DTKFIG�QT�C�TCKNYC[�NKPG��ECP�DG
UGGP�CU� PQVJKPI�OQTG �VJCP�VTCPUHGTTKPI�HKZGF�EQUVU�VQ�VJCV�EQORCP[��6JG�TKUM�VJCV�KU
KPJGTGPV�KP�VCMKPI�QP�HKZGF�EQUVU�ECP�VJWU�DG�
RCTVN[��VTCPUHGTTGF��6JKU� KORNKGU�VJCV
VJGUG� HKZGF� EQUVU� CTG� C� XGT[� TGCN� RTQDNGO� HQT� VJG� HKTOU� VJCV� YCPV� VQ� VCMG� QP� VJG
RTQLGEVU�
UGG�-NQORLCP�CPF�-TQQP��������


��� OGTIGTU�� VJG� OGTIGT� DQQO� YKVJKP� VJG� HKPCPEKPI� KPFWUVT[� KP� VJG� NCVG� ����U�
EQPVKPWKPI�KPVQ�VJG�[GCT�������KU�RCTVN[�FTKXGP�D[�VJG�EQUVU�QH�PGY�VGEJPQNQIKGU��(QT
DCPMU��C�UWDUVCPVKCN�EWUVQOGT�DCUG�KU�PGGFGF�VQ�DG�CDNG�VQ�DGCT�VJG�EQUVU�QH�KPXGUVKPI
KP�KPHQTOCVKQP�VGEJPQNQI[�CPF�G�EQOOGTEG�CRRNKECVKQPU�
*GV�(KPCPEKGGNG�&CIDNCF����



���

#WIWUV��������6JG�OGTIGTU�YKVJKP� VJG�CEEQWPVKPI� UGEVQT�CNUQ�CTG�FTKXGP�RCTVN[�D[
VJG�KPETGCUKPI�KPXGUVOGPVU��CPF�VJWU�HKZGF�EQUVU��KP�PGY�VGEJPQNQI[�
*GV�(KPCPEKGGNG
&CIDNCF�����1EVQDGT�������


��� UVTCVGIKE� CNNKCPEGU�� UQOG� CURGEVU� QH� C� OCTMGV� CTG� UQ� GZRGPUKXG� VQ� FGXGNQR� CPF
OCKPVCKP� VJCV� KV� KU� QPN[� RQUUKDNG� VQ� FQ� UQ� VJTQWIJ� UJCTKPI� VJG� EQUVU� YKVJ� FKTGEV
EQORGVKVQTU��6JKU�ECP�DG�UGGP�KP�VJG�QKN�KPFWUVT[��YJGTG�HKTOU�EQORGVG�CV�VJG�NGXGN
QH� KPFKXKFWCN�ICU� UVCVKQPU�YJKNG� LQKPVN[� KPXGUVKPI� KP�GZRNQTCVKQP�CPF�RTQFWEVKQP�� +P
VJG� 0GVJGTNCPFU�� VJG� RC[OGPV� U[UVGO� QH� VJG� &WVEJ� DCPMU� KU� FGXGNQRGF� CPF
OCKPVCKPGF�D[�+PVGTRC[��KP�YJKEJ�CNN�OCLQT�DCPMU�RCTVKEKRCVG�

6JGUG�GZCORNGU�UVTGUU� VJG� KORQTVCPEG�QH� HKZGF�EQUVU��CPF� KVU� KORNKECVKQPU�CV�C� UVTCVGIKE
NGXGN��9JKNG� KPVGTGUVKPI�CPF�KORQTVCPV��VJG[�CTG�FKHHKEWNV�VQ�FKUEWUU�CV�C�RTCEVKECN� NGXGN�
HQT� VJG� UCOG� TGCUQP� 
DWV� VJGP� GXGP� OQTG�� CU� VJG� ECRKVCN� DWFIGVKPI� FGEKUKQPU� VJCV
EQPHKIWTG�VJG�EQUV�UVTWEVWTG�

���� IOH[LELOLW\�PDQDJHPHQW

6JGTG�KU�C�ENQUG�NKPM�DGVYGGP�HKZGF�EQUVU�CPF�HNGZKDKNKV[��CV�HKTUV�UKIJV��QPG�KU�KPENKPGF�VQ
UC[� VJCV� OQTG� HKZGF� EQUVU� NGCF� VQ� NGUU� HNGZKDKNKV[�� 1H� EQWTUG�� VJGTG� KU� OWEJ� OQTG� VQ
HNGZKDKNKV[�VJCP�LWUV�VJG�NGXGN�QH� HKZGF�EQUVU��DWV� KV� KU�YKUG� VQ� NQQM� KPVQ�VJG� NKVGTCVWTG�QP
HNGZKDKNKV[�OCPCIGOGPV�VQ�UGG�KH�YG�ECP�HKPF�CP[�UWIIGUVKQPU�QP�FGCNKPI�YKVJ�HKZGF�EQUVU
KP�UWEJ�C�YC[�VJCV�VJG�QXGTCNN�HNGZKDKNKV[�KORTQXGU�
(NGZKDKNKV[� ECP� DG� FGHKPGF� HTQO� C� PWODGT� QH� CPINGU�� $CUKECNN[�� KV� EQTTGURQPFU� VQ� VJG
RTGUGPEG� QH� EJQKEG�� C� HNGZKDNG� OCPWHCEVWTKPI� U[UVGO� 
(/5�� IKXGU� VJG� EQORCP[� VJG
RQUUKDKNKV[�VQ�EJCPIG�KVU�RTQFWEV�OKZ�KP�QTFGT�VQ�TGURQPF�VQ�EJCPIGU�KP�FGOCPF��YJGTGCU
C�FGFKECVGF�RTQFWEVKQP�NKPG�FQGU�PQV�CNNQY�C�EJQKEG�KP�VJG�RTQFWEV�OKZ��*QYGXGT��KV�KU
PQV�VJG�ECUG�VJCV�HNGZKDKNKV[�KU�QPG�QH�VJG�FGUKIP�XCTKCDNGU�QH�C�RTQFWEVKQP�RTQEGUU��4CVJGT�
KV� KU�C� TGUWNV��QH� EJQKEGU� KP� VJG� VGEJPQNQI[�WUGF�� VJG�ECRCEKV[�� CPF� VJG�QTICPK\CVKQP�� +P
XKGYKPI�KV�CU�C�TGUWNV��YG�PGGF�VQ�NKPM�VJG�RTQEGUU�EJCTCEVGTKUVKEU��CU�YGNN�CU�VJG�RQUUKDNG
OCPCIGTKCN�CEVKQPU��VQ�VJGKT�KORCEV�QP�HNGZKDKNKV[��+V�KU�PQV�GPQWIJ�VQ�NQQM�HQT�UQOGVJKPI
NKMG� VJG�NGXGN�QH�HNGZKDKNKV[ ��PQT�ECP�C�HKTO�KPETGCUG�VJKU�NGXGN�YKVJQWV�WPFGTVCMKPI�UQOG
EQPETGVG�UVGRU� �KV�ECPPQV� DW[ �HNGZKDKNKV[�CU�UWEJ�
)KXGP�VJG�PCVWTG�QH�VJKU�TGUGCTEJ��YG�CTG�HKTUV�CPF�HQTGOQUV�KPVGTGUVGF�KP�C�URGEKHKE�MKPF
QH�HNGZKDKNKV[��HKPCPEKCN�HNGZKDKNKV[��QT�RGTJCRU�OQTG�RTGEKUGN[�GCTPKPIU�HNGZKDKNKV[��(NGZKDKNKV[
HTQO� C� HKPCPEKCN� RQKPV� QH� XKGY�YCU� FGHKPGF� HQT� VJG� HKTUV� VKOG� D[�)GQTIG� 5VKINGT� KP� VJG
����U�� #� DWUKPGUU� GPVKV[� KU� OQTG� HNGZKDNG� YJGP� KVU� UJQTV�VGTO� CXGTCIG� EQUV� EWTXG� KU
TGNCVKXGN[� HNCV�� 6JKU� OGCPU� VJCV� C� NCTIG� XCTKCVKQP� KP� RTQFWEVKQP� TGUWNVU� KP� C� UOCNNGT
XCTKCVKQP�KP�VJG�WPKV�EQUV�RTKEG��6JG�WNVKOCVG�OGCUWTG�QH�HKPCPEKCN�HNGZKDKNKV[�KU�GCTPKPIU
XCTKCDKNKV[��C�HKTO�KU�OQTG�HNGZKDNG�YJGP�EJCPIGU�KP�EQUVU��RTKEGU�QT�FGOCPF�ECP�DG�FGCNV
YKVJ�YKVJQWV�C�NCTIG�XCTKCVKQP�KP�GCTPKPIU��6JKU�XKGY�QH�HNGZKDKNKV[�KU�VQQ�CIITGICVG�VQ�WUG
KP� RTCEVKEG�� DWV� KV� ECP� JGNR� WU� KP� KFGPVKH[KPI� CPF� GXCNWCVKPI� HNGZKDKNKV[� V[RGU� CPF
OGCUWTGU�



���

������ PDQXIDFWXULQJ�IOH[LELOLW\

5KPEG�YG�CTG�FGCNKPI�YKVJ�VJG�EQUV�UVTWEVWTG�QH�HKTOU��KV�KU�WUGHWN�VQ�UGG�JQY�HNGZKDKNKV[�KU
VTGCVGF� KP� VJG� RTQFWEVKQPU� CPF� QRGTCVKQPU� OCPCIGOGPV� NKVGTCVWTG�� +P� VJKU� CTGC�� KV� KU
FGHKPGF� KP� TGNCVKQP� VQ� VJG� CEVWCN� 
EQPHKIWTCVKQP� QH� VJG�� RTQFWEVKQP� RTQEGUU�� %JCUG�
#SWKNCPQ��CPF�,CEQDU�
������R����� �����FKUEWUU�VJG�KUUWG�QH�OCPWHCEVWTKPI�HNGZKDKNKV[�CV
C�XGT[�IGPGTCN�NGXGN��6JG[�FGHKPG�ECRCEKV[�HNGZKDKNKV[�CU� JCXKPI�VJG�ECRCDKNKV[�VQ�FGNKXGT
YJCV�VJG�EWUVQOGT�YCPVU�YKVJKP�C�NGCF�VKOG�UJQTVGT�VJCP�EQORGVKVQTU � �#�EQORCP[�ECP
CEJKGXG�VJKU�VJTQWIJ�

��� HNGZKDNG� RNCPVU�� VJG� KFGCN� KU� VJG� \GTQ�EJCPIGQXGT�VKOG � RNCPV�� VJCV� ECP� CFCRV� VQ

EJCPIGU� KP� FGOCPF� KPUVCPVN[� VJTQWIJ�OQXCDNG� GSWKROGPV�� MPQEMFQYP� YCNNU�� CPF
GCUKN[�TGTQWVCDNG�WVKNKVKGU�


���HNGZKDNG�RTQEGUUGU��HCUV�NQY�EQUV�UYKVEJKPI�HTQO�QPG�RTQFWEV�VQ�CPQVJGT��GKVJGT�YKVJ�C
HNGZKDNG�OCPWHCEVWTKPI�U[UVGO��QT�YKVJ�UKORNG�GSWKROGPV�VJCV�ECP�DG�GCUKN[�UGV�WR�


���HNGZKDNG�YQTMGTU��YQTMGTU�YKVJ�OWNVKRNG�UMKNNU�VJCV�ECP�RGTHQTO�C�XCTKGV[�QH� VCUMU� KP
FKHHGTGPV�UGVVKPIU�


���WUKPI�GZVGTPCN�ECRCEKV[��UWDEQPVTCEVKPI�QT�QWVUQWTEKPI�
6JG�HNGZKDKNKVKGU�CTG�XGT[�CIITGICVG��CPF�KP�VJG�NKVGTCVWTG�OQTG�URGEKHKE�HNGZKDKNKV[�V[RGU�KP
OCPWHCEVWTKPI�UGVVKPIU�JCXG�DGGP�RTQRQUGF��6JGTG�JCXG�DGGP�OCP[�CVVGORVU�VQ�KFGPVKH[
CPF� ECVGIQTK\G� VJGUG� HNGZKDKNKV[� V[RGU�� TGEGPVN[� HQT� GZCORNG� D[� 5JGYEJWM� CPF�/QQFKG

�������5KPEG�YG�CTG�KPVGTGUVGF�KP�HNGZKDKNKV[�VQ�JGNR�WU�WPFGTUVCPF�QVJGT�RJGPQOGPC��YG
YKNN�PQV�NQQM�HQT�VJG�DGUV�ECVGIQTK\CVKQP��+PUVGCF��YG�VCMG�C�NQQM�CV�C�OWEJ�EKVGF�UWTXG[
QH� OCPWHCEVWTKPI� HNGZKDKNKV[� NKVGTCVWTG� D[� 5GVJK� CPF� 5GVJK� 
������� $CUGF� QP� VJGKT
NKVGTCVWTG�TGXKGY��VJG[�KFGPVKH[����OCKP�ECVGIQTKGU�QH�OCPWHCEVWTKPI�HNGZKDKNKV[�

���OCEJKPG� HNGZKDKNKV[�� VJG� XCTKQWU� V[RGU� QH� QRGTCVKQPU� VJCV� VJG�OCEJKPG� ECP� RGTHQTO

YKVJQWV�TGSWKTKPI�C�RTQJKDKVKXG�GHHQTV�KP�UYKVEJKPI�HTQO�QPG�QRGTCVKQP�VQ�CPQVJGT�

���OCVGTKCN�JCPFNKPI� HNGZKDKNKV[�� VJG� CDKNKV[� VQ�OQXG� FKHHGTGPV� RCTV� V[RGU� GHHKEKGPVN[� HQT

RTQRGT�RQUKVKQPKPI�CPF�RTQEGUUKPI�VJTQWIJ�VJG�OCPWHCEVWTKPI�HCEKNKV[�KV�UGTXGU�

���QRGTCVKQP�HNGZKDKNKV[��VJG�CDKNKV[�QH�C�RCTV�VQ�DG�RTQFWEGF�KP�FKHHGTGPV�YC[U�

���RTQEGUU�HNGZKDKNKV[��VJG�UGV�QH�RCTV�V[RGU� VJCV� VJG�U[UVGO�ECP�RTQFWEG�YKVJQWV�OCLQT

UGVWRU�

���RTQFWEV� HNGZKDKNKV[�� VJG� GCUG�YKVJ�YJKEJ�PGY�RCTVU� ECP�DG� CFFGF�QT� UWDUVKVWVGF� HQT

GZKUVKPI�RCTVU�

��� TQWVKPI� HNGZKDKNKV[�� VJG� CDKNKV[� VQ� RTQFWEG� C� RCTV� D[� CNVGTPCVG� TQWVGU� VJTQWIJ� VJG

U[UVGO�

��� XQNWOG� HNGZKDKNKV[�� VJG� CDKNKV[� VQ� DG� QRGTCVGF� RTQHKVCDN[� CV� FKHHGTGPV� QXGTCNN� QWVRWV

NGXGNU��1PN[�HGCUKDNG�QWVRWV�NGXGNU�CTG�WPFGT�EQPUKFGTCVKQP�

���GZRCPUKQP� HNGZKDKNKV[�� VJG� GCUG�YKVJ�YJKEJ� KVU� ECRCEKV[� 
QWVRWV� TCVG�� CPF� ECRCDKNKV[


SWCNKV[��URGEKHKECVKQPU��ECP�DG�KPETGCUGF�YJGP�PGGFGF�

��� RTQITCO� HNGZKDKNKV[�� VJG� CDKNKV[� QH� VJG� U[UVGO� VQ� TWP� XKTVWCNN[� WPVGPFGF� HQT� C� NQPI

GPQWIJ�RGTKQF�

����RTQFWEVKQP�HNGZKDKNKV[��VJG�WPKXGTUG�QH�RCTV�V[RGU�VJCV�VJG�OCPWHCEVWTKPI�U[UVGO�ECP

RTQFWEG�YKVJQWV�CFFKPI�OCLQT�ECRKVCN�GSWKROGPV�

����OCTMGV� HNGZKDKNKV[�� VJG� GCUG�YKVJ�YJKEJ� VJG�OCPWHCEVWTKPI� U[UVGO� ECP� CFCRV� VQ� C

EJCPIKPI�OCTMGV�GPXKTQPOGPV�



���

6JG�HNGZKDKNKV[�V[RGU�ECP�DG�NKPMGF�CU�UJQYP�KP�HKIWTG�����

QTICPK\CVKQPCN�UVTWEVWTG

OKETQRTQEGUUQT�VGEJPQNQI[

OCEJKPG

OCVGTKCN

JCPFNKPI

QRGTCVKQP

RTQEGUU

TQWVKPI

RTQFWEV

XQNWOG

GZRCPUKQP

RTQITCO

RTQFWEVKQP

OCTMGV

EQORQPGPV�QT�DCUKE
HNGZKDKNKVKGU

U[UVGO
HNGZKDKNKVKGU

CIITGICVG
HNGZKDKNKVKGU

HKIWTG�����JQY�VJG�XCTKQWU�V[RGU�QH�HNGZKDKNKV[�NKPM�CEEQTFKPI�VQ�5GVJK�CPF�5GVJK�
������R�������

#U�YG�UGG��VJG�DCUKE�HNGZKDKNKVKGU�EQPVTKDWVG�VQ�VJG�HNGZKDKNKV[�CV�VJG�U[UVGO�NGXGN��+P�VWTP�
VJGUG� FGVGTOKPG� HNGZKDKNKV[� CV� CP� CIITGICVG� NGXGN�� 7PFGTN[KPI� VJG� OCPWHCEVWTKPI
HNGZKDKNKVKGU� CTG� VJG� QTICPK\CVKQPCN� UVTWEVWTG� CPF� VJG� CXCKNCDNG� VGEJPQNQI[�� (TQO� VJG
HKIWTG� KV� KU� CRRCTGPV� VJCV�OCPWHCEVWTKPI� HNGZKDKNKV[� KU� NCTIGN[� TGNCVGF� VQ� VJG� RTQFWEVKQP
RTQEGUU�KP�RNCEG��K�G��VJG�GZKUVKPI�EQPHKIWTCVKQP��#U�UWEJ��KV�KU�KORQTVCPV�OCKPN[�DGECWUG
QH� VJG� VTCFG�QHHU� VJCV� JCXG� VQ� DG� OCFG� DGVYGGP� KPETGCUKPI� HNGZKDKNKV[� QH� C� MKPF�� CPF
KPETGCUKPI�VJG�NGXGN�QH�HKZGF�EQUVU��VJWU�FGETGCUKPI�VJG�HKPCPEKCN�HNGZKDKNKV[�
$GECWUG� QH� VJKU� VTCFG�QHH�� ECTG� UJQWNF� DG� VCMGP� KP� GSWCVKPI� VJG� HNGZKDKNKV[� V[RGU� YKVJ
GCTPKPIU� XCTKCDKNKV[�� +H�YG� NQQM� CV� RTQFWEV�OKZ� HNGZKDKNKV[� 
RTQFWEVKQP� HNGZKDKNKV[� KP� VJG
HTCOGYQTM�QH�5GVJK�CPF�5GVJK�
��������YG�UGG�VJCV�CP�(/5�ECP�RTQFWEG�XCTKQWU�RTQFWEV
V[RGU�YKVJQWV�UWDUVCPVKCN�UGV�WR�VKOGU��*QYGXGT��UKPEG�VJGUG�U[UVGOU�CTG�IGPGTCNN[�XGT[
GZRGPUKXG��VJG[�PGGF�VQ�JCXG�C�ECRCEKV[�WVKNK\CVKQP�TCVG�QH����VQ�����QT�GXGP�OQTG��6JKU
TGUWNVU� KP� C� XQNWOG� HNGZKDKNKV[� VJCV� KU� XGT[� NQY�� +P� IGPGTCN�� XQNWOG� HNGZKDKNKV[� YQTMU
KFGPVKECNN[� VQ� GCTPKPIU� XCTKCDKNKV[�� 6JKU� KORNKGU� VJCV� KV� KU� QPN[� FGUKTCDNG� KP� CP� WRYCTF
VTGPF�� YJKNG� VJG� FQYPYCTF� HNGZKDKNKV[� UJQWNF� DG� WUGF� CU� NKVVNG� CU� RQUUKDNG�� #NN� QVJGT
HNGZKDKNKV[� V[RGU� CTG� CRRGCNKPI� RTGEKUGN[� DGECWUG� VJG[� ECP� TGFWEG� XQNWOG� HNWEVWCVKQPU�
DGECWUG�VJG�HKTO�ECP�TGURQPF�VQ�FGOCPF�EJCPIGU��XQNWOG�YKNN�PQV�FGETGCUG�
+FGPVKH[KPI�VJG�CXCKNCDNG�V[RGU�QH�HNGZKDKNKV[�KU�WUGHWN��DWV�YG�CNUQ�YCPV�VQ�MPQY�YJGP�YG
UJQWNF�NQQM�HQT�YJKEJ�V[RG��#P�KPVGTGUVKPI�XKGY�QP�VJKU�OCPCIGOGPV�QH�OCPWHCEVWTKPI
HNGZKDKNKV[� KU�RTQXKFGF�D[�7RVQP�
�������$GUKFGU�WUKPI�C�EJCTOKPIN[�UKORNG�FGHKPKVKQP�QH



���

HNGZKDKNKV[� � VJG� CDKNKV[� VQ� EJCPIG� QT� TGCEV� YKVJ� NKVVNG� RGPCNV[� KP� VKOG�� GHHQTV�� EQUV� QT
RGTHQTOCPEG� �JG�KFGPVKHKGU�VJTGG�MG[�CURGEVU�VQ�HNGZKDKNKV[�

��� FKOGPUKQP�� YJCV� EJCPIGU!� 8QNWOG�� RTQFWEV� URGEKHKECVKQPU�� PWODGT� QH� RTQFWEVU�

KPRWVU��VJG�RTQFWEVKQP�RTQEGUU�KVUGNH�

���VKOG�JQTK\QP��QXGT�YJCV�RGTKQF�FQ�VJG�EJCPIGU�QEEWT!�&C[U��YGGMU��OQPVJU��[GCTU!

6JG� YGNN�MPQYP� VGTOU� ECP� DG� WUGF� JGTG�� QRGTCVKQPCN� HNGZKDKNKV[� KU� VJG� CDKNKV[� VQ
EJCPIG�FC[�VQ�FC[��CPF�KV�ECP�DG�HQWPF�KP�HKTOU�ECRCDNG�QH�EJCPIKPI�VJGKT�RTQFWEV
OKZ�GCUKN[��6CEVKECN�HNGZKDKNKV[�KU�VJG�CDKNKV[�VQ�EJCPIG�QEECUKQPCNN[��HQT�GZCORNG�DGKPI
CDNG�VQ�EQRG�YKVJ�UGCUQPCN�HNWEVWCVKQPU�KP�FGOCPF�QT�KPRWV��5VTCVGIKE�HNGZKDKNKV[�KU�VJG
CDKNKV[�VQ�OCMG�QPG�YC[�� NQPI�VGTO�EJCPIGU��#�EJGOKECN�RNCPV� VJCV�JCU� VQ�QRGTCVG
HQT�[GCTU�OWUV�UVKNN�DG�CDNG�VQ�OGGV�EJCPIKPI�GPXKTQPOGPVCN�FGOCPFU�


���GNGOGPVU�QH�HNGZKDKNKV[��YJCV�KU�VJG�PCVWTG�QH�VJG�HNGZKDKNKV[�TGSWKTGF!�6JGTG�CTG�VJTGG
GNGOGPVU� VQ� HNGZKDKNKV[�� HKTUV�� VJG� TCPIG� QH� EJCPIG� YKVJKP� VJG� FKOGPUKQPU�� G�I�� VJG
PWODGT�QH�FKHHGTGPV�V[RGU��VJG�XQNWOG�TCPIG��VJG�PWODGT�QH�URGEKHKECVKQPU�KP�UK\G�QT
SWCNKV[�� 5GEQPF�� VJG�OQDKNKV[�YKVJKP� VJG� FKOGPUKQPU�� K�G�� VJG� GCUG� KP� EJCPIKPI� VJG
RTQFWEV�OKZ�FWG� VQ� NQY� UGV�WR� VKOGU��6JKTF�� VJG�WPKHQTOKV[�QH�RGTHQTOCPEG��G�I�� KP
[KGNF��SWCNKV[��QT�EQUV��YKVJ�VJG�ENCUUKE�GZCORNG�QH�5VKINGT U�HNCV�CXGTCIG�EQUV�EWTXG�

6JG�CPCN[UKU�QH�7RVQP�
������GORJCUK\GU�VJG�KORQTVCPEG�QH�KFGPVKH[KPI�VJG�PCVWTG�QH�VJG
EJQKEGU�VJCV�HNGZKDKNKV[�KORNKGU��+U�C�HKTO�HNGZKDNG�DGECWUG�KV�ECP�EJQQUG�KVU�XQNWOG��QT�VJG
PWODGT�QH� V[RGU� KV�OCMGU!�%CP�VJGUG�EJQKEGU�DG�OCFG�GXGT[�FC[��QT�QXGT� C�PWODGT�QH
[GCTU!�#TG�YG�KPVGTGUVGF�KP�JCXKPI�C�NCTIG�TCPIG�QH�EJQKEGU��QT�VJG�URGGF�YKVJ�YJKEJ�YG
ECP� KORNGOGPV� VJGO�� QT� DQVJ!�1T� KU� KV� KORQTVCPV� VJCV�YG� QHHGT� EQPUKUVGPV�SWCNKV[�� PQ
OCVVGT�YJCV�VJG�SWCNKV[�QH�VJG�KPRWVU!
&KUEWUUKQPU�QP�HNGZKDKNKV[�KP�VJG�RTQFWEVKQP�CPF�QRGTCVKQPU�OCPCIGOGPV�NKVGTCVWTG�QHVGP
HQEWU� QP� VJG� HNGZKDKNKV[� VJCV� KU� KPEQTRQTCVGF� KP� CEVWCN � RTQFWEVKQP� RTQEGUUGU� 
YJGVJGT
TGCNK\GF� QT� RTQRQUGF��� IKXGP� VJG� EQPHKIWTCVKQP� QH� VJG� RTQFWEVKQP� RTQEGUU�� YJCV� KU� VJG
NGXGN� QH� HNGZKDKNKV[� KV� QHHGTU!� +H� YG� NQQM� DCEM� CV� VJG� HNGZKDKNKV[� V[RGU� QH� 5GVJK� CPF� 5GVJK

�������YG�UGG�VJCV�VJG[�KFGPVKH[�QPN[�QPG�V[RG�VJCV�UGGOU�VQ�KPHNWGPEG�VJG�GZKUVKPI�NGXGN
QH� HKZGF� EQUVU�� VJG� GZRCPUKQP� HNGZKDKNKV[�� #NN� QVJGT� V[RGU� TGHGT� VQ� VJG� HNGZKDKNKV[
KPEQTRQTCVGF� KP� VJG� EWTTGPV� NC[�QWV� QH� VJG� U[UVGO�� 6JKU� COQWPVU� VQ� VJG� RTQDNGO� QH
EQPHKIWTKPI�HKZGF�EQUVU��6JG� KUUWG�QH�OCPCIKPI�GZKUVKPI� HKZGF�EQUVU�ECP�DG� HQWPF�WPFGT
VJG�JGCFKPI� RTQFWEVKQP�RNCPPKPI ��#PFGTUQP� 
������ R�� ����� VCNMU� CDQWV� VJG�OGCUWTGU
VJCV�ECP�DG�VCMGP�VQ�OCVEJ�ECRCEKV[�YKVJ�FGOCPF��*G�PQVGU� VJCV� VJG[�ECP�DG�FKXKFGF
KPVQ�VYQ�ITQWRU��ECRCEKV[�OCPCIGOGPV�CPF�FGOCPF�OCPCIGOGPV��1RVKQPU�HQT�ECRCEKV[
OCPCIGOGPV� KPENWFG� 
���EJCPIKPI� VJG�PWODGT�QH� GORNQ[GGU�� 
���YQTMKPI�QXGTVKOG�QT
UJQTV�VKOG� YQTMKPI�� 
��� UWDEQPVTCEVKPI� UQOG� YQTM�� 
��� EQQTFKPCVKPI� JQNKFC[
CTTCPIGOGPVU� YJGP� FGOCPF� KU� UGCUQPCN�� 
��� KPXGUVOGPV� KP� PGY� OCEJKPGT[�� &GOCPF
OCPCIGOGPV�ECP�VCMG�VJG�HQTO�QH�
���KPVTQFWEVKQP�QH�PGY�RTQFWEVU�YKVJ�EQORNGOGPVCT[
FGOCPF� RTQHKNGU�� 
��� UCNGU� CPF� RTQOQVKQPCN� CEVKXKV[�� 
��� XCTKCVKQPU� KP� RTKEKPI�� 6JG
QRVKQPU�HQT�ECRCEKV[�OCPCIGOGPV�CTG�GZRGPUKXG��JKTKPI�QT�HKTKPI�QH�GORNQ[GGU��CU�YGNN�CU
PGY�KPXGUVOGPVU� KPXQNXG�UWDUVCPVKCN�EQUVU��6JGTGHQTG�� KV�ECP�DG�UGPUKDNG�VQ�VCMG�QP�VJG
OCVEJKPI�RTQDNGO�HTQO�VJG�FGOCPF�UKFG��G�I��VJTQWIJ�KPETGCUGF�OCTMGVKPI�CEVKXKVKGU�QT
C�TGXKUGF�RTQFWEV�RQTVHQNKQ��+P�VJG�GPF��VJGTG�KU�CNYC[U�KPXGPVQT[�VQ�WUG�CU�C�DWHHGT�
%JCUG��#SWKNCPQ��CPF�,CEQDU�
������R����� ����� KFGPVKH[� VJTGG�UVTCVGIKGU� VQ�EQRG�YKVJ
HNWEVWCVKPI�FGOCPF�



���


���EJCUG�UVTCVGI[��JKTG�CPF�HKTG�GORNQ[GGU�YKVJ�FGOCPF�XCTKCVKQPU��6JKU�TGSWKTGU�C�RQQN
QH� GCUKN[�VTCKPGF�CRRNKECPVU ��CPF�KV�JCU� QDXKQWU�OQVKXCVKQPCN�KORNKECVKQPU �


���UVCDNG�YQTM�HQTEG� �XCTKCDNG�YQTM�JQWTU��XCT[�VJG�PWODGT�QH�JQWTU�YQTMGF�VJTQWIJ
HNGZKDNG�YQTM�UEJGFWNGU�CPF�QXGTVKOG�


���NGXGN�UVTCVGI[��OCKPVCKP�C�UVCDNG�YQTM�HQTEG�CV�PQTOCN�RTQFWEVKQP�NGXGNU��CPF�CDUQTD
UJQTVCIGU� CPF� UWTRNWUGU� D[� HNWEVWCVKPI� KPXGPVQT[� NGXGNU�� QTFGT� DCEMNQIU�� CPF� NQUV
UCNGU�

$GUKFGU� VJGUG� UVTCVGIKGU��%JCUG��#SWKNCPQ�� CPF� ,CEQDU� 
������OGPVKQP� UWDEQPVTCEVKPI�
6JG[� UGG� VJKU� CU� UKOKNCT� VQ� VJG� EJCUG� UVTCVGI[�� VJG� JKTKPI� CPF� HKTKPI� KU� VTCPUNCVGF� KPVQ
UWDEQPVTCEVKPI�� CPF� PQV� UWDEQPVTCEVKPI�� 0QVG� VJCV� VJGUG� UVTCVGIKGU� VCMG� VJG� GZKUVKPI
EQPHKIWTCVKQP�CU�IKXGP��CFLWUVOGPVU�KP�EQUVU�TGNCVGF�VQ�VJG�RTQFWEVKQP�GSWKROGPV�CTG�PQV
EQPUKFGTGF�
6JG� OCPWHCEVWTKPI� HNGZKDKNKV[� NKVGTCVWTG� HQEWUGU� QP� VJG� HNGZKDKNKV[� KPEQTRQTCVGF� KP� VJG
GZKUVKPI�EQPHKIWTCVKQP� �YJKEJ�KU�RGTHGEVN[�NQIKECN��UKPEG�KV�KU�YJCV�C�HKTO�YKNN�DG�NQQMKPI
HQT�� *QYGXGT�� YG� CTG� KPVGTGUVGF� KP� EQUVU�� CPF� OQTG� URGEKHKECNN[� KP� EJCPIKPI� VJG� EQUV
EQPHKIWTCVKQP�� 6JKU� YKNN� CNOQUV� EGTVCKPN[� OGCP� EJCPIKPI� VJG� RJ[UKECN� EQPHKIWTCVKQP

KPENWFKPI�VJG�UVCDNG�YQTM�HQTEG���6JKU�RQKPV�KU�OCFG�D[�#PFGTUQP�
������� KV� KU�YKUG�VQ
OCMG� UWTG� [QWT� OCPWHCEVWTKPI� RQUUKDKNKVKGU� CTG� YGNN� VWPGF� VQ� VJG� FGOCPF� RCVVGTPU�
%JCPIKPI�[QWT�RJ[UKECN� EQPHKIWTCVKQP� UJQWNF�PQV�DG� VJG� HKTUV�QRVKQP��5KPEG� VJKU� VJGOG
UGGOU�RGTXCUKXG�VJTQWIJQWV�VJG�OCPWHCEVWTKPI�HNGZKDKNKV[�NKVGTCVWTG�
UGG�VJG�UVTCVGIKGU�QH
%JCUG��,CEQDU��CPF�#SWKNCPQ�
������OGPVKQPGF�CDQXG���KV�OGCPU�VJCV�VJG�PCVWTG�QH�QWT
TGUGCTEJ�IQGU�DG[QPF�VJG�QRGTCVKQPU�CPF�OCPWHCEVWTKPI�OCPCIGOGPV�FKUEKRNKPG�

������ IOH[LELOLW\�LQ�VHUYLFHV

6JG� HQEWU�QP� HNGZKDKNKV[� KP�OCPWHCEVWTKPI� HKTOU� KU� FQOKPCPV� VJTQWIJQWV� VJG� NKVGTCVWTG�
6JGTG�CTG�XGT[�HGY�CTVKENGU�QP�HNGZKDKNKV[�KP�UGTXKEG�QTICPK\CVKQPU��*CTXG[��.GHGDXTG��CPF
.GHGDXTG� 
������ UVCTV� VJGKT� CPCN[UKU�YKVJ� VJG�OCKP� EJCTCEVGTKUVKEU� QH� UGTXKEG� RTQEGUUGU�
6JG[�NKUV�VJG�HQNNQYKPI�

��� UGTXKEGU� IGPGTCNN[� KPXQNXG� EWUVQOGT� EQPVCEV��OCMKPI� VJG� NQECVKQP�QT� QWVNGV� RCTV� QH

VJG�RTQFWEV�QHHGTGF�

��� EWUVQOGTU� KPETGCUKPIN[� FGOCPF� VJG� DWPFNKPI� QH� UGTXKEGU� VQ� CEEQOOQFCVG� VJG

EWUVQOGT�KPUVGCF�QH�VJG�QVJGT�YC[�TQWPF�
QPG�UVQR�UJQRRKPI��

���UGTXKEGU�CTG�EQPUWOGF�CU�VJG[�CTG�RTQFWEGF��UQ�PQ�KPXGPVQT[�ECP�DG�MGRV�

��� DGECWUG� QH� VJG� PQP�VCPIKDNG� PCVWTG� QH� OCP[� UGTXKEGU�� GNGEVTQPKE� FGNKXGT[� KU� QHVGP

RQUUKDNG��6JG�KORCEV�QH�KPHQTOCVKQP�VGEJPQNQI[�FGXGNQROGPVU�KU�EQPUKFGTCDNG��CPF�KV
UGGOU�VJCV�UGTXKEG�RTQEGUUGU�CTG�OQTG�GCUKN[�EJCPIGF�QT�OCFG�QDUQNGVG�


��� UGNH�UGTXKEG� KU� C� TGCNKUVKE� CNVGTPCVKXG� KP�OCP[� UGTXKEG� KPFWUVTKGU�� YJGTGCU� RTQFWEKPI
[QWT�QYP�IQQFU�KU�OQUVN[�PQV�HGCUKDNG�

.KMG�7RVQP�
�������*CTXG[�GV�CN��
������UGG�C�HKTO�CU�HNGZKDNG�KH�KV�ECP�JCPFNG�XCTKCDKNKV[
YKVJ�OKPKOCN�RGPCNV[��6JG�UQWTEG�QH� VJKU�XCTKCDKNKV[�ECP�DG�GKVJGT�GZVGTPCN�QT� KPVGTPCN�
'ZVGTPCN� XCTKCDKNKV[� EQOGU� HTQO� VJG� OCTMGV�� YJGTGCU� KPVGTPCN� XCTKCDKNKV[� UVGOU� HTQO
QTICPK\CVKQPCN� CURGEVU� UWEJ� CU� RTQFWEV� QT� RTQEGUU� FGUKIP�� QTICPK\CVKQPCN� UVTWEVWTG� QT
CFOKPKUVTCVKXG�RTQEGFWTGU��0QVG�VJCV� VJG� KPVGTPCN�XCTKCDKNKV[� KU�CNOQUV� VQVCNN[�CDUGPV� KP
VJG�FKUEWUUKQPU�QP�OCPWHCEVWTKPI�HNGZKDKNKV[��6JKU�KU�DGECWUG�KV�OGCPU�VJCV�VJG�RTQEGUUGU



���

YKVJKP�VJG�QTICPK\CVKQP�CTG�PQV�YGNN�EQPVTQNNGF��C�JKIJ�UETCR�CPF�TGYQTM�RGTEGPVCIG��QT
RTQFWEKPI�RTQFWEVU�VJCV�CTG�PQV�WR�VQ�URGEKHKECVKQPU�KU�PQV�UGGP�CU�WUGHWN�HNGZKDKNKV[��6JG
OCKP� UQWTEG� QH� KPVGTPCN� XCTKCDKNKV[� VJCV� ECP� DG� FGNKDGTCVGN[� KPEQTRQTCVGF� YKVJKP
OCPWHCEVWTKPI� RTQEGUUGU� KU� VJG� SWCNKV[� QH� VJG� KPRWVU�� 6JKU� KU� VJG� ECUG� KP� VJG� HQQF
RTQEGUUKPI�KPFWUVT[��YJGTG�VJG�PCVWTCN�KPITGFKGPVU�ECP�JCXG�NCTIG�HNWEVWCVKQPU�KP�SWCNKV[�
QT�GXGP�QPN[�DG�CXCKNCDNG�QP�C�UGCUQPCN�DCUKU��$GECWUG�QH�VJG�RGTUQPCN�PCVWTG�QH�UGTXKEGU�
QVJGT� UQWTEGU� QH� XCTKCDKNKV[� CTG� OQTG� KORQTVCPV� KP� UGTXKEG� QTICPK\CVKQPU� EQORCTGF� VQ
OCPWHCEVWTKPI�HKTOU��'ORNQ[GGU�VJCV�CTG�PQV�YGNN�VTCKPGF��PQV�YGNN�OQVKXCVGF��QT�UKORN[
CTG� JCXKPI� C� DCF� FC[� CTG� C� RTQDNGO� KP� C� RTQFWEVKQP� QTICPK\CVKQP�� DWV� VJKU� FQGU� PQV
PGEGUUCTKN[�JCXG�C�FKTGEV�KORCEV�QP�VJG�SWCNKV[�CPF�SWCPVKV[�QH�VJG�QWVRWV��+P�C�UGTXKEG
QTICPK\CVKQP�� VJGUG� GORNQ[GGU� HCEG� VJG� EWUVQOGT� FKTGEVN[�� OCMKPI� KV� C� DKI� RTQDNGO�
*CTXG[�GV�CN��
������ECNN�VJG�CDKNKV[�VQ�JCPFNG�KPVGTPCN�XCTKCVKQPU�TQDWUVPGUU��NGCXKPI�VJG
XCNWCDNG�CDKNKV[�VQ�FGCN�YKVJ�GZVGTPCN�XCTKCVKQP�VQ�HNGZKDKNKV[��+V�UJQWNF�DG�PQVGF�VJCV�VJG
XCTKCDKNKV[� UVGOOKPI� HTQO� EJCPIGU� KP� RTQFWEV� OKZGU� QT� VJG� WUG� QH� CFXCPEGF
OCPWHCEVWTKPI�VGEJPQNQI[�CNNQYKPI�FKXGTUG�RTQFWEVKQP�UEJGFWNGU�KU�C�IQCN��PQV�C�UQWTEG
QH�XCTKCDKNKV[��1HHGTKPI�OWNVKRNG�UGTXKEGU�CV�VJG�UCOG�EQWPVGT�FQGU�ETGCVG�XCTKCDKNKV[��DWV
VJCV� YKNN� PQTOCNN[� DG� C� UQNWVKQP� VQ� VJG� RTQDNGO� VJCV� EWUVQOGTU� CTG� PQV� JCRR[� YKVJ
JCXKPI� VQ� IQ� VQ�OWNVKRNG� EQWPVGTU�� +H� VJG� HKTO� ECPPQV� EQRG� YKVJ� KVU� QYP� UQNWVKQPU� QT
QRGTCVKQPU��VJG�RTQDNGO�NKGU�KP�VJG�QTICPK\CVKQPCN�UVTWEVWTG�
+P� FGCNKPI� YKVJ� XCTKCDKNKV[�� C� HKTO� ECP� EJQQUG� VQ� VCEMNG� VJG� UQWTEG� QH� XCTKCDKNKV[�� QT
KPETGCUG�VJG�CDKNKV[�VQ�JCPFNG�VJG�XCTKCDKNKV[��4GFWEKPI�KPVGTPCN�XCTKCDKNKV[�COQWPVU�VQ�C
DGVVGT�UVTWEVWTKPI�QH�VJG�QTICPK\CVKQP��NKMG�VJG�RTQEGUU�KORTQXGOGPVU�KP�C�OCPWHCEVWTKPI
UGVVKPI��4GFWEKPI�GZVGTPCN�XCTKCDKNKV[�COQWPVU�VQ�TGXGPWG�OCPCIGOGPV��6JG�RQUUKDKNKVKGU
JGTG� CTG�� KH� CP[VJKPI�� ITGCVGT� VJCP� KP� RTQFWEVKQP� QTICPK\CVKQPU��1PG� ECP� VJKPM� QH� VJG
CEVKQPU�WPFGTVCMGP�D[�VJG�&WVEJ�DCPMU�VQ�HQTEG�EWUVQOGTU�KPVQ�WUKPI�VJQUG�UGTXKEGU�VJCV
CTG�EJGCRGT�VQ�VJG�DCPMU��6JKU�ECP�DG�VJQWIJV�QH�CU� VTCKPKPI�EWUVQOGTU �
*CTXG[�GV�CN�
������R�������(WTVJGTOQTG��XQNWOG�XCTKCDKNKV[�ECP�DG�OGV�VJTQWIJ�G�I��GZRCPFKPI�QHHKEG
JQWTU�CPF�QHHGTKPI�FKUEQWPVU�CV�EGTVCKP�VKOGU�QT�KP�EGTVCKP�RGTKQFU�
CNUQ�MPQYP�CU�[KGNF
OCPCIGOGPV��UGG�-KOGU���������6JKU�TGFWEGU�VJG�RTQDNGO�QH�OCVEJKPI�ECRCEKV[�VQ�RGCM
FGOCPF�YKVJQWV� NGCXKPI� VQQ�OWEJ�ECRCEKV[�WPWUGF�QWVUKFG�RGCM�JQWTU�� ECWUGF�D[� VJG
HCEV�VJCV�UGTXKEG�ECPPQV�DG�OCFG�VQ�UVQEM��+P�HCEV��OCPCIKPI�FGOCPF�KU�UQ�KORQTVCPV�KP
OCP[� UGTXKEG� KPFWUVTKGU� VJCV� QEEWRCPE[� TCVGU� CTG� C� MG[� KPFKECVQT�� 9G� UGG� VJKU�� HQT
GZCORNG�� YKVJ� JQVGNU� CPF� JQNKFC[RCTMU�� CKTNKPG� KPFWUVTKGU� CPF� RWDNKE� VTCPURQTVCVKQP�
#NUQ�� KP�EQPUWNVCPE[� HKTOU�VJG�PWODGT�QH�DKNNCDNG�JQWTU�RGT�OQPVJ� KU�C�XGT[� KORQTVCPV
KPFKECVQT��6JG�OCKP� TGCUQP�YJ[�FGOCPF�OCPCIGOGPV� KU� UQ� KORQTVCPV� KU� RTGEKUGN[� VJG
NCTIG�UJCTG�QH�HKZGF�EQUVU�KP�VQVCN�EQUVU�
9JGPGXGT�FGOCPF�QT� [KGNF�OCPCIGOGPV� KU�CP� KORQTVCPV� KUUWG�� KV�RTQDCDN[�OGCPU�VJCV
VJG�RQUUKDKNKVKGU�HQT�KPETGCUKPI�VJG�CDKNKV[�VQ�JCPFNG�XCTKCDKNKV[�CTG�HGY��*QVGNU�CPF�CKTNKPGU
ECPPQV� GCUKN[� GZRCPF� VJGKT� ECRCEKV[�� PQT� EWV� KV� DCEM�� 1H� EQWTUG�� VJGTG� CTG� UQOG
RQUUKDKNKVKGU� KP� UVTGVEJKPI� VJG� ECRCEKV[� WRYCTF�� 6JG[� CTG� KFGPVKECN� VQ� VJQUG� KP
OCPWHCEVWTKPI�HKTOU��LWUV�CU�C�DTGYGT[�YKNN�FQ�OQUV�QH�KVU�NCTIG�OCKPVGPCPEG�LQDU�KP�VJG
YKPVGT��C�UGTXKEG�QTICPK\CVKQP�ECP�UEJGFWNG�OCKPVGPCPEG�QH�C�EQORWVGT�U[UVGO�QWVUKFG
QHHKEG� JQWTU�� CPF� UGPF� KVU� GORNQ[GGU� QP� VTCKPKPI� EQWTUGU� FWTKPI� NQY�FGOCPF� RGTKQFU�
#NUQ�� JKTKPI� GZVTC� GORNQ[GGU�� TGPVKPI� ECRCEKV[�� CPF� VTCKPKPI� GORNQ[GGU� VQ� DG� CDNG� VQ
RGTHQTO� OWNVKRNG� VCUMU� CTG� OGCUWTGU� VJCV� ECP� DG� CRRNKGF� KP� DQVJ� OCPWHCEVWTKPI� CPF



���

UGTXKEG�QTICPK\CVKQPU�
.QXGNQEM��������R��������+V�UGGOU�CU�KH�EJCPIGU�KP�VJG�RTQFWEV�OKZ
CTG�OQTG�GCUKN[�KORNGOGPVGF�KP�C�UGTXKEG�QTICPK\CVKQP��DGECWUG�QH�VJG�KPVCPIKDNG�PCVWTG
QH� OCP[� UGTXKEGU�� *QYGXGT�� VTCKPKPI� GORNQ[GGU� YKNN� EQUV� OQPG[� CPF� VKOG�� CPF� VJG
VGEJPQNQIKGU� PGGFGF� HQT� QHHGTKPI� VJG� PGY� UGTXKEGU�OC[� CNUQ� TGSWKTG� NCTIG� KPXGUVOGPVU�
6JKU� KU�CRRCTGPV�HTQO�VJG�OGTIGT�YCXGU� KP�VJG� HKPCPEKCN� UGEVQT�CPF� KP�VJG�EQPUWNVCPE[
UGEVQT�� YJGTG� VJG� EQUVU� QH� VJG� PGY� KPHQTOCVKQP� VGEJPQNQIKGU� CTG� EKVGF� CU� QPG� QH� VJG
KORQTVCPV�TGCUQPU�HQT�OGTIKPI�
+U� KV�PGEGUUCT[��QT�GXGP�WUGHWN�� VQ�FKUVKPIWKUJ�DGVYGGP� UGTXKEG� HKTOU�CPF�OCPWHCEVWTKPI
HKTOU�YJGP� NQQMKPI� CV� HKZGF� EQUVU� CPF� HKZGF� EQUV�OCPCIGOGPV!�&Q� VJG� VYQ� ECVGIQTKGU
TGSWKTG�C�FKHHGTGPV�CRRTQCEJ!�)KXGP�VJG�RTGXKQWU�FKUEWUUKQP��KV�YQWNF�UGGO�VJCV�VJGTG�CTG
PQ� HWPFCOGPVCN� FKUVKPEVKQPU�� 6JKU� KU� QH� EQWTUG� VQ� DG� GZRGEVGF�� IKXGP� VJG� IGPGTCNKUVKE
PCVWTG�QH�VJG�TGUGCTEJ�VQRKE�TGEQIPK\GF�GCTNKGT��(KZGF�EQUVU�CTG�HKZGF�EQUVU��YJGVJGT�VJG[
EQOG�KP�VJG�UJCRG�QH�OCEJKPGU��EQORWVGT�U[UVGOU��QT�VTCKPGF�RGTUQPPGN��6JG�NKVGTCVWTG
UWIIGUVU� VJCV� VJG� KORQTVCPEG� QH� HKZGF� EQUVU� KU� � KH� CP[VJKPI� � ITGCVGT� KP� VJG� UGTXKEG
KPFWUVT[��

������ OLQNLQJ�IOH[LELOLW\�WR�FRVWV

#V�YJCV� NGXGN� FQ�YG�PGGF� VQ� NQQM� CV� HNGZKDKNKV[�YKVJKP� QWT� TGUGCTEJ� RTQLGEV!� 5KPEG�YG
HQEWU�QP�EQUVU��NGV�WU�UVCTV�D[�VCMKPI�C�NQQM�CV�VJG�GCTPKPIU�GSWCVKQP�HQT�C�OWNVK�RTQFWEV
HKTO�

6−−′= �� f`aπ

YKVJ π ��RTQHKV
S′ ��
S���S��������SP����XGEVQT�QH�P�SWCPVKVKGU�
WPKVU�UQNF�
R′ ��
R���R��������RP����XGEVQT�QH�P�RTKEGU
X′ ��
X���X��������XP����XGEVQT�QH�P�XCTKCDNG�EQUVU�RGT�WPKV
( ��HKZGF�EQUVU

6JG� TGXGPWG� S′R� KU� FGVGTOKPGF� D[� VJG� RTQFWEV� RQTVHQNKQ�� CPF� VJG� FGOCPF� HQT� VJG
RTQFWEVU��#�HKTO�JCU�VQ�QHHGT�VJG�TKIJV�RTQFWEVU�CV�VJG�TKIJV�VKOG�CPF�CV�VJG�TKIJV�RTKEG�
6Q� DG� CDNG� VQ� FQ� VJKU�� VJG� HKTO� JCU� VQ�OCMG� C� VTCFG� QHH� DGVYGGP� VJG� CDKNKV[� VQ� OGGV
EWUVQOGT� FGOCPF� CPF� VJG� NGXGN� QH� HKZGF� EQUVU� VJCV�OGGVKPI� VJKU� CDKNKV[� TGSWKTGU�� 6JG
CDKNKV[�VQ�OGGV�EWUVQOGT�FGOCPF�ECP�FGRGPF�QP�OCP[�HNGZKDKNKV[�V[RGU��+H�YG�VCMG�VJGUG
VQ�DG�VGEJPQNQIKECN�EJCTCEVGTKUVKEU�QH�VJG�RTQFWEVKQP�RTQEGUU��YG�ECP�VCMG�VJGO�CNN�WPFGT
QPG�JGCFKPI��6JKU�KU�TGCUQPCDNG�YKVJKP�QWT�HTCOGYQTM��DGECWUG�YG�CTG�KPVGTGUVGF�KP�YJCV
JCRRGPU�VQ�(�� VJG� NGXGN�QH� HKZGF�EQUVU��CPF�YJ[�VJKU�JCRRGPU��#U�NQPI�CU� VJG� HNGZKDKNKV[
TGUWNVKPI� HTQO� VGEJPQNQIKECN� EJCTCEVGTKUVKEU� KU� UWHHKEKGPV� VQ� MGGR� QP�OGGVKPI� EWUVQOGT
FGOCPFU� YKVJQWV� EJCPIKPI� VJG� GZKUVKPI� RJ[UKECN� EQPHKIWTCVKQP�� VJG� UKVWCVKQP� KU� PQV
KPVGTGUVKPI��PQT�KU�VJG�YC[�KP�YJKEJ�VJG�HNGZKDKNKV[�KU�CEJKGXGF��6JG�SWGUVKQP�QH�KPVGTGUV�KP
VJKU�ECUG�KU�YJ[�VJG�HKTO�JCU�EJQUGP�VQ�DWKNF�KP�URGEKHKECNN[�VJCV�COQWPV�QH�HNGZKDKNKV[�KPVQ

�������������������������������������������������
��PQVG�VJCV�VJG�KUUWG�QH�HKZGF�EQUVU�KP�UGTXKEGU�CEVWCNN[�UJQWNF�DG�FKUEWUUGF�KP�VJG�RTGXKQWU�UGEVKQP�QP�VJG
PCVWTG� QH� HKZGF� EQUVU�� *QYGXGT�� NKVGTCVWTG� QP� HKZGF� EQUVU� KP� UGTXKEGU� CU� UWEJ� KU� CNOQUV� PQP�GZKUVGPV�
&KUEWUUKPI�KV�KP�VJG�EQPVGZV�QH�HNGZKDKNKV[�CNNQYU�WU�VQ�HKPF�UWRRQTV�HQT�QWT�EQPVGPVKQP�VJCV�HKZGF�EQUVU�CTG
LWUV�CU�TGCN�CPF�KORQTVCPV�KP�UGTXKEGU�CU�VJG[�CTG�KP�OCPWHCEVWTKPI�



���

VJG�RTQFWEVKQP�RTQEGUU��6JG�FKOGPUKQP�
CU�FGHKPGF�D[�7RVQP��������KU�KORQTVCPV��FQGU�KV
EQPEGTP�HNGZKDKNKV[�KP�XQNWOG��KP�VKOG��KP�OKZ!
+V�DGEQOGU�FKHHGTGPV�YJGP�YG�GPEQWPVGT�HNGZKDKNKV[�V[RGU�VJCV�CTG�FKTGEVGF�URGEKHKECNN[�CV
TGFWEKPI�(��CU�ECP�DG�VJG�ECUG�KP�QWVUQWTEKPI�RCTVU�QH�VJG�RTQFWEVKQP�RTQEGUU��+P�IGPGTCN�
CNN�OGCUWTGU� VJCV�OCMG� EQUVU�OQTG� HNGZKDNG� CTG� QH� KPVGTGUV��*GTG�� YG� CTG� KPVGTGUVGF� KP
YJCV�EJCPIGU�JCXG�DGGP�OCFG�CV�VJG�NGXGN�QH�VJG�RTQFWEVKQP�RTQEGUU��6JKU�KU�CICKP�VJG
SWGUVKQP�QH�VGEJPQNQI[�CPF�VGEJPQNQI[�EJQKEG�

���� FODVVLILFDWLRQV�RI�IL[HG�FRVW�PDQDJHPHQW

������ DERXW�FODVVLILFDWLRQV

%NCUUKHKECVKQP�KU�FGHKPGF�CU�VJG�QTFGTKPI�QH�GPVKVKGU�KPVQ�ITQWRU�QT�ENCUUGU�QP�VJG�DCUKU�QH
VJGKT�UKOKNCTKV[��5VCVKUVKECNN[��VJKU�OGCPU�YG�CTG�VT[KPI�VQ�OKPKOK\G�YKVJKP�ITQWR�XCTKCPEG
YJKNG�OCZKOK\KPI�DGVYGGP�ITQWR�XCTKCPEG��6JKU�OCZKOK\KPI�QH�VJG�JQOQIGPGKV[�YKVJKP
C�ITQWR�CPF�QH� VJG�JGVGTQIGPGKV[�DGVYGGP�ITQWRU�CNNQYU�WU� VQ�WPFGTUVCPF�RJGPQOGPC
OQTG�GCUKN[��6JG�DCUKE�TWNG�KP�ENCUUKHKECVKQP�RTQEGUUGU�KU�VJCV�VJG�ENCUUGU�HQTOGF�UJQWNF�DG
DQVJ� GZJCWUVKXG� CPF�OWVWCNN[� GZENWUKXG��6JGTG�OWUV� DG� CP� CRRTQRTKCVG� ENCUU� HQT� GCEJ
ECUG�VQ�DG�ENCUUKHKGF��CPF�PQ�ECUG�UJQWNF�DG�C�OGODGT�QH�VYQ�ENCUUGU�
$CKNG[��������
6JG�OCKP� ENCUUKHKECVKQP� V[RGU� CTG� V[RQNQIKGU� CPF� VCZQPQOKGU��)GPGTCNN[�� V[RQNQIKGU� CTG
ENCUUKHKECVKQPU�VJCV�CTG�EQPEGRVWCN��6JKU�OGCPU�VJCV�GCEJ�ENCUU�
QT�EGNN�YJGP�VJG�V[RQNQI[
KU�RTGUGPVGF�CU�C�OCVTKZ��TGRTGUGPVU�C�EQPEGRV�TCVJGT�VJCP�GORKTKECN�ECUGU��#�VCZQPQO[
KU� C� ENCUUKHKECVKQP� QH� GORKTKECN� GPVKVKGU�� QHVGP� FTCYP� WR�YKVJ� UVCVKUVKECN� RTQEGFWTGU� NKMG
HCEVQT�CPCN[UKU�QT�OWNVKRNG�FKUETKOKPCPV�CPCN[UKU��+V�UJQWNF�DG�PQVGF�VJCV�VJG�FKUVKPEVKQP
KU�PQV�CNYC[U�OCFG��CPF�VJCV�VJG�VYQ�VGTOU�CTG�UQOGVKOGU�WUGF�KPVGTEJCPIGCDN[�
$CKN[�
������R������6JG[�TGRTGUGPV�VJG�VYQ�DCUKE�YC[U�VQ�ENCUUKH[��GKVJGT�UVCTV�HTQO�C�VJGQTGVKECN
RQKPV�QH�XKGY��CPF�CUUKIP�GORKTKECN�ECUGU�YJGTG�VJG[�EQPHQTO�OQUV�VQ�VJG�XCNWGU�QH�VJG
ITQWRKPI�EJCTCEVGTKUVKEU��QT�UVCTV�HTQO�GORKTKECN�XCNWGU��CPF�VT[�VQ�HKPF�EJCTCEVGTKUVKEU�QP
YJKEJ�VQ�ITQWR�VJG�ECUGU��1H�EQWTUG��VJG�VYQ�CRRTQCEJGU�ECP�DG�WUGF�UKOWNVCPGQWUN[�VQ
EQOG�VQ�C�WUGHWN�ENCUUKHKECVKQP�
9JGP�VCNMKPI�CDQWV�C�VCZQPQO[�QH�HKZGF�EQUV�OCPCIGOGPV��YJCV�FQ�YG�JCXG�KP�OKPF!�+V
KU�KORQTVCPV�VQ�PQVG�VJCV�YG�CTG�PQV�NQQMKPI�VQ�VGUV�C�UGV�QH�J[RQVJGUGU��C�HKTO�QRGTCVKPI
WPFGT� VJQUG� OCTMGV� EQPFKVKQPU�� WUKPI� VJCV� VGEJPQNQI[� CPF� JCXKPI� VJKU� UVTCVGI[�� YKNN
WPFGTVCMG�VJG�HQNNQYKPI�CEVKQPU�KP�QTFGT�VQ�FGCN�YKVJ�KVU�NGXGN�QH�HKZGF�EQUVU��4CVJGT��YG
YCPV� VQ�DG�CDNG� VQ�FTCY�WR� UWEJ�J[RQVJGUGU�� UJQYKPI�OQTG�YJCV�OCVVGTU� KP�OCPCIKPI
HKZGF�EQUVU�VJCP�YJCV�CEVWCNN[�JCRRGPU��9G�YCPV�VQ�KFGPVKH[�VJG�KORQTVCPV�EQPVKPIGPEKGU
CPF�HKTO�EJCTCEVGTKUVKEU�VJCV�KPHNWGPEG�VJG�YC[�KP�YJKEJ�HKTOU�VJKPM�CDQWV�CPF�FGCN�YKVJ
HKZGF� EQUVU�� IQKPI� HWTVJGT� VJCP� OGTGN[� GUVCDNKUJKPI� VJCV� GXGT[VJKPI� JCU� VQ� FQ� YKVJ
GXGT[VJKPI�GNUG��DWV�PQV�EQOKPI�VQ�C�HWNN[�HNGFIGF�VJGQT[�QP�VJG�UWDLGEV��+H�CP[VJKPI��VJG
TGUGCTEJ�UJQWNF�CPUYGT�VJG�SWGUVKQP�YJGVJGT�KV�KU�
C��WUGHWN�CPF�
D��RQUUKDNG�VQ�EQOG�VQ
UWEJ�C�VJGQT[��6JG�EQPENWUKQPU�QP�VJG�WUGHWNPGUU�CTG�QH�OQTG� KPVGTGUV� VJCP�VJG�VJGQT[
KVUGNH�
#V� VJKU� RQKPV� KP� QWT� TGUGCTEJ�� YG� JCXG� QP� VJG� QPG� JCPF� KFGCU� HTQO� VJGQT[� QP� VJG
QRGTCVKPI�NGXGTCIG��HKZGF�EQUVU��CPF�HNGZKDKNKV[��1P�VJG�QVJGT�JCPF��YG�JCXG�VJG�GORKTKECN



���

CPCN[UGU� CU� TGRQTVGF� KP� UGEVKQP� ������ 
RCIG� ����� CPF� VJG� KPVGTXKGY� TGUWNVU� TGRQTVGF� KP
UGEVKQP�������
RCIG������7UKPI�VJG�VJGQTGVKECN�CPF�GORKTKECN�QDUGTXCVKQPU��YG�CTG�CDNG�VQ
OCMG� C� UVCTV� YKVJ� C� ENCUUKHKECVKQP� QH� OCPCIGOGPV� CEVKQPU� TGICTFKPI� HKZGF� EQUVU �
9JGVJGT�YG�YCPV�VQ�ECNN�VJKU�C�VCZQPQO[�QT�C�V[RQNQI[�KU�QH�UGEQPFCT[�KORQTVCPEG��CU�KU
VJG�SWGUVKQP�YJGVJGT�VJG�ENCUUKHKECVKQP�OGGVU�VJG�TGSWKTGOGPV�QH�DGKPI�DQVJ�GZJCWUVKXG
CPF�OWVWCNN[�GZENWUKXG�

������ PDQDJHPHQW�DFWLRQV�UHJDUGLQJ�IL[HG�FRVWV

5KPEG�YG�CTG�VCNMKPI�CDQWV�HKZGF�EQUV�OCPCIGOGPV��CP[�ENCUUKHKECVKQP�OWUV� KPENWFG�VJG
RQUUKDNG�EQWTUGU�QH�CEVKQP�VJCV�OCPCIGOGPV�ECP�WPFGTVCMG�YKVJ�TGURGEV�VQ�KVU�HKZGF�EQUVU�
+P�KFGPVKH[KPI�VJGUG�CEVKQPU��KV�EQWNF�DG�WUGHWN�VQ�FKUVKPIWKUJ�DGVYGGP�CEVKQPU�CRRNKGF�VQ
CP�GZKUVKPI�EQPHKIWTCVKQP�QH�HKZGF�EQUVU��QT�VQ�UVCTVKPI�HTQO�UETCVEJ��%QPUVTWEVKPI�C�PGY
RTQFWEVKQP�RTQEGUU�COQWPVU�VQ�QPG�QT�OQTG�ECRKVCN�DWFIGVKPI�FGEKUKQPU��(NGZKDKNKV[�KUUWGU
YKNN�DG�KPEQTRQTCVGF�KP�VJG�HKPCPEKCN�GXCNWCVKQPU��#NVJQWIJ�VJG�VTCFG�QHHU�DGVYGGP�HKZGF
EQUVU�CPF�ECRCEKV[��TGXGPWG��RTQFWEV�
OKZ��HNGZKDKNKV[��CPF�RGTJCRU�QVJGT�KUUWGU�CTG�CNUQ
RTGUGPV�KP�VJKU�UKVWCVKQP��KV�KU�RTQDCDN[�OQTG�WUGHWN�VQ�UVCTV�HTQO�CP�GZKUVKPI�EQPHKIWTCVKQP
CPF�CPCN[\G�HTQO�VJGTG�YJCV�VJG�EQPUGSWGPEGU�QH�RQUUKDNG�OCPCIGTKCN�CEVKQPU�CTG��6JGUG
CEVKQPU�ECP�KPENWFG�

��� ECRCEKV[� OGCUWTGU�� GZRCPFKPI�� KPXGUVKPI� KP� GZVTC� OCEJKPGU� 
GEQPQOKGU� QH� UECNG��

JKTKPI�OQTG�GORNQ[GGU�
QP�HKZGF�EQPVTCEVU���HKTKPI�GORNQ[GGU��UGNNKPI�OCEJKPGU�

���TGXGPWG�OGCUWTGU��NQPI�VGTO�EQPVTCEVU��VJKTF�RCTV[�RTQFWEVU�� KPUQWTEKPI�
WUKPI�RCTV

QH� VJG� RTQFWEVKQP� RTQEGUU� HQT� VJKTF� RCTVKGU�� G�I�� C� HKNNKPI� NKPG� KP� C� DTGYGT[��� RTKEG
OGCUWTGU��QPG�VKOG�QPN[�QTFGTU�


��� RTQEGUU� TGNCVGF� OGCUWTGU�� NGCTPKPI� EWTXG�� RTQEGUU� KORTQXGOGPVU�� YGCT� �� VGCT� QH
OCEJKPGU��SWCNKV[�QH�KPRWVU��TGRNCEKPI�QT�WRITCFKPI�GSWKROGPV��EWVVKPI�QXGTJGCF�


��� RTQFWEVKQP� 
RTQEGUU� VGEJPQNQI[�� HNGZKDKNKV[� OGCUWTGU�� OCMKPI� EQUVU� OQTG� XCTKCDNG

G�I�� TGRNCEKPI� GORNQ[GGU� YKVJ� VGORQTCT[� YQTMGTU�� PGY� VGEJPQNQI[��� QWVUQWTEKPI�
DW[�KPUVGCF�QH�OCMG�


��� RTQFWEV� 
OKZ�� HNGZKDKNKV[�OGCUWTGU�� WUKPI� HNGZKDNG�OCPWHCEVWTKPI� U[UVGOU�CFXCPEGF
OCPWHCEVWTKPI�VGEJPQNQIKGU�
(/5�#/6���TGXKUKPI�VJG�RTQFWEV�RQTVHQNKQ�
QHHGTKPI�PGY
RTQFWEVU��QT�TGFWEG�VJG�PWODGT�QH�V[RGU���TGFWEKPI�EQORNGZKV[�

$CUKECNN[�� CNN� CEVKQPU� VJCV� KPHNWGPEG� VJG� VQVCN� NGXGN� QH� HKZGF� EQUVU� CTG� QH� KPHNWGPEG�� +P
IGPGTCN��VJG�OCKP�HQEWU�YKNN�DG�QP�VJQUG�CEVKQPU�VJCV�UGGO�OQTG�FTCUVKE��NKMG�FGEKUKQPU�VQ
QWVUQWTEG� RCTV� QH� VJG� RTQFWEVKQP� RTQEGUU��*QYGXGT�� KV�OC[� XGT[� YGNN� DG� RQUUKDNG� VJCV
NCTIG� ICKPU� CTG� VQ� DG� HQWPF� KP� VJG� TGFWEVKQP� QH� QXGTJGCF�� GKVJGT� VJTQWIJ� GHHKEKGPE[
OGCUWTGU�QT�VJTQWIJ�TGFWEKPI�EQORNGZKV[� �VJG�TGCNO�QH�#$%��6JG�ENCUUKHKECVKQP�CDQXG
UCVKUHKGU�VJG�RTQRGTV[�QH�CUUKIPKPI�C�ECUG�VQ�QPN[�QPG�EGNN��6JKU� KU�QPN[�RQUUKDNG� KH�YG� NGV
QPG�CURGEV�QH�VJG�FGEKUKQP�VQ�WPFGTVCMG�QPG�QH�VJG�CEVKQPU�RTGXCKN��VJG�FGEKUKQP�VQ�KPUVCNN
C� HNGZKDNG� OCPWHCEVWTKPI� U[UVGO�� HQT� GZCORNG�� YKNN� CNUQ� DG� IWKFGF� D[� ECRCEKV[
EQPUKFGTCVKQPU�� +P� VJKU� ECUG�� YG� CUUWOG� VJCV� VJG� OCKP� TGCUQP� NKGU� KP� VJG� HNGZKDKNKV[� KV
QHHGTU�
+P�QTFGT�VQ�UVTWEVWTG�QWT�KFGCU�QP�HKZGF�EQUVU�CPF�JQY�OCPCIGOGPV�ECP�FGCN�YKVJ�VJGO�
YG�YKNN�DGIKP�YKVJ�UQOG�IGPGTCN�ENCUUKHKECVKQPU� KPXQNXKPI� KORQTVCPV�EJCTCEVGTKUVKEU��(QT
UVCTVGTU��YG�TGHGT�DCEM�VQ�VJG�HCEV�VJCV�HKZGF�EQUVU�CPF�QRGTCVKPI�NGXGTCIG�CTG�DCUKECNN[�VJG



���

UCOG��+P�CPCN[\KPI�QRGTCVKPI�NGXGTCIG��YG�UVCTV�YKVJ�VJG�EQUV�XQNWOG�RTQHKV�TGNCVKQPUJKR�
#�%82�ITCRJ�JCU� VJTGG� KORQTVCPV�EJCTCEVGTKUVKEU�� VJG�TGXGPWG� NKPG�� VJG�EQORQUKVKQP�QH
EQUVU�� CPF� VJG� TGNGXCPV� TCPIG��4GXGPWG� KU� C� ENGCT� EJCTCEVGTKUVKE�� CPF�PGGFU� PQ� HWTVJGT
FKUEWUUKQP��6JG�TCVKQ�QH�HKZGF�CPF�XCTKCDNG�EQUVU�KU�PQV�GCUKN[�CPCN[\GF��DWV�HQTVWPCVGN[�YG
JCXG� C� XGT[� ENGCT� KPFKECVQT� VJCV� CNUQ� VCMGU� KPVQ� CEEQWPV� VJG� EQPVTKDWVKQP�OCTIKP�� VJG
DTGCM�GXGP� RQKPV�� (TQO� QWT� CPCN[UGU�� YG� CNTGCF[� MPQY� VJCV� QRGTCVKPI� NGXGTCIG� CPF
DTGCM�GXGP�RQKPV�CTG�XGT[�ENQUGN[�NKPMGF��6JG�FQN�ECP�DG�KPVGTRTGVGF�CU�VJG�UVCPFCTFK\GF
FKUVCPEG� HTQO� VJG� DTGCM�GXGP� RQKPV�� C� HKTO�YKVJ� C� NQYGT� FQN� KU� QRGTCVKPI� HWTVJGT� CYC[
HTQO�KVU�DTGCM�GXGP�RQKPV��4CVJGT�VJCP�WUKPI�HKZGF�EQUVU��QT�VJG�TCVKQ�QH�HKZGF�VQ�XCTKCDNG
EQUVU�� YG� YKNN� NQQM� CV� VJG� DTGCM�GXGP� RQKPV� CU� VJG� HKZGF� EQUV� KPFKECVQT�� (KPCNN[�� VJG
TGNGXCPV� TCPIG� KU� NKOKVGF� WRYCTFU� D[� VJG� ECRCEKV[�� 5KPEG� ECRCEKV[� KU� C� TGNCVKXGN[� ENGCT
EQPEGRV�� VJKU� KU� WUGF� KP� VJG� CPCN[UKU�� 6JG� VJTGG� EJCTCEVGTKUVKEU� � TGXGPWG�� DTGCM�GXGP
RQKPV�� CPF�ECRCEKV[� �JCXG� CP� CVVTCEVKXG�SWCNKV[�� VJG[� CTG� CNN� CV� NGCUV� QTFKPCN�� CPF�PQV
PQOKPCN�� 6JKU� OGCPU� VJCV� C� RTGNKOKPCT[� CPCN[UKU� ECP� DG� FQPG� D[� RNQVVKPI� QWV� VJG
EJCTCEVGTKUVKEU�QP�C� NQY�JKIJ�CZKU��)KXGP� VJCV�YG� CTG� KPVGTGUVGF� KP� HKZGF�EQUVU��YG�YKNN
FTCY�WR�OCVTKEGU�YKVJ�VJG�DTGCM�GXGP�RQKPV�CU�VJG�DCUKE�EJCTCEVGTKUVKE�QH�KPVGTGUV�

�������� FDSDFLW\
9G�ENCUUKH[�VJG�OGCUWTGU�QP�VJGKT�KPHNWGPEG�QP�VJG�ECRCEKV[�CPF�VJG�DTGCM�GXGP�RQKPV��+P
VJG� OCVTKZ�� VJG� DQVVQO� NGHV� EGNN� KU� VJG� RQUKVKQP� YKVJ� VJG� NGCUV� HNGZKDKNKV[�� YKVJ� NGUU
ECRCEKV[��VJGTG�KU�NGUU�EJQKEG�KP�XQNWOG��CPF�VJG�JKIJGT�VJG�DTGCM�GXGP�RQKPV��VJG�JKIJGT
VJG�XQNWOG�JCU�VQ�DG�VQ�QRGTCVG�RTQHKVCDN[�

ECRCEKV[�WR ��GZRCPUKQP ��DW[ ��RTQEGUU�KORTQXGOGPVU
��JKTG�VGORU ��QWVUQWTEKPI


��NGCTPKPI�EWTXG�
ECRCEKV[�GSWCN ��TGRNCEG�OCEJKPGU ��OCMG�EQUVU�XCTKCDNG�
G�I�

VJTQWIJ�QWVUQWTEKPI�
��TGRNCEKPI�GORNQ[GGU�YKVJ
VGORU

��HNGZKDNG�OCPWHCEVWTKPI
U[UVGOU�CFXCPEGF
OCPWHCEVWTKPI�VGEJPQNQI[

(/5�#/6�

��EWV�QXGTJGCF

 OCPCIGCDNG�HKZGF�EQUVU �

ECRCEKV[�FQYP ��YGCT���VGCT ��FKXGUVOGPVU
��RTQEGUU�EQPVTQN ��UGNN�QHH�OCEJKPGU

��HNGZKDNG�OCPWHCEVWTKPI
U[UVGOU�CFXCPEGF
OCPWHCEVWTKPI�VGEJPQNQI[

(/5�#/6�

��WPSWCNKHKGF
QRGTCVQTU�SWCNKV[�QH�KPRWVU

��HKTG�GORNQ[GGU

DTGCM�GXGP�RQKPV�WR DTGCM�GXGP�RQKPV�GSWCN DTGCM�GXGP�RQKPV�FQYP

VCDNG�����ENCUUKH[KPI�OCPCIGOGPV�CEVKQPU�QP�VJGKT�KORCEV�QP�ECRCEKV[�CPF�DTGCM�GXGP�RQKPV�

#U�YG�UGG��PQV�CNN�OGCUWTGU�ECP�DG�RWV�KPVQ�QPG�EGNN��6JKU�UWIIGUVU�C�UQOGYJCV�FKHHGTGPV
TGRTGUGPVCVKQP��YJGTG�YG�ECP�KPEQTRQTCVG�VJG�TCPIG�QH�HNGZKDKNKV[�C�OGCUWTG�QHHGTU�
SWKVG
NKMG�VJG�TCPIG�KFGC�QH�7RVQP��������
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HKIWTG�����ENCUUKH[KPI�OCPCIGOGPV�CEVKQPU�QP�VJGKT�KORCEV�QP�ECRCEKV[�CPF�DTGCM�GXGP�RQKPV��(TQO�CP
QXGTCNN�HNGZKDKNKV[�UVCPFRQKPV��VJG�DQVVQO�NGHV�KU�NGCUV�FGUKTCDNG��C�FGETGCUG�KP�ECRCEKV[�CEEQORCPKGU�C�JKIJGT
DTGCM�GXGP�RQKPV�

#U�ECP�YG� UGG�� KV� KU�PQV�PGEGUUCTKN[� VJG�ECUG� VJCV�ECRCEKV[�JCU� VQ� EJCPIG�� +PFGGF�� QPG
EQWNF� UC[� VJCV� VJG� OQUV� FGUKTCDNG� TGIKQP� KP� VJG� ITCRJ� KU� CV� VJG� EGPVGT� TKIJV�� YJKNG
ECRCEKV[� KU� PQV� EJCPIGF�� VJG� HKTO� FQGU� DGEQOG� OQTG� HNGZKDNG�� 6JKU� KU� VJG� TGIKQP� QH
OGCUWTGU� NKMG� TGRNCEKPI� GORNQ[GGU� QP� C� HKZGF� EQPVTCEV�YKVJ� VGORQTCT[�YQTMGTU�� CPF� KV
ECP�CNUQ�KPENWFG�QWVUQWTEKPI��.GV�WU�PQY�CICKP�IQ�VJTQWIJ�VJG�OCPCIGOGPV�CEVKQPU�VJCV
ECP�KPHNWGPEG�HKZGF�EQUVU�
��GZRCPUKQP�KPXGUVOGPV��YJGP�C� HKTO� KPXGUVU� VQ� GZRCPF� ECRCEKV[�� KVU� DTGCM�GXGP�RQKPV

YKNN�TKUG��6JG�XQNWOG�TCPIG�YKNN� KPETGCUG��DWV�VJG�QWVRWV�NGXGN�CV�YJKEJ�QRGTCVKQPU
CTG�RTQHKVCDNG�CNUQ�TKUGU�

��TGRNCEKPI�OCEJKPGU��PGY�RTQFWEVKQP�GSWKROGPV�YKNN�IGPGTCNN[� NGCF�VQ�JKIJGT�EQUVU�� KH
YG�CUUWOG�VJCV� VJG�GSWKROGPV� KU�OQTG�GZRGPUKXG��#U�UWEJ�� KV�YKNN� TCKUG� VJG�DTGCM�
GXGP�RQKPV��+V�KU�RQUUKDNG�VJCV�VJG�PGY�GSWKROGPV�CNNQYU�VJG�HKTO�VQ�GKVJGT�RTQFWEG
EJGCRGT�QT�TCKUG�VJG�RTQFWEV�RTKEGU�FWG�VQ�DGVVGT�SWCNKV[�QH�RTQFWEVKQP��6JKU�EQWNF
QHHUGV�VJG�KPETGCUG�KP�EQUVU��0QVG�VJCV�YKVJKP�QWT�CPCN[UKU��C�VQVCN�TGEQPUVTWEVKQP�QH
VJG�RTQFWEVKQP�RTQEGUU�KU�PQV�EQPUKFGTGF�
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�� HNGZKDNG�OCPWHCEVWTKPI� U[UVGOU�CFXCPEGF�OCPWHCEVWTKPI� VGEJPQNQI[� 
(/5�#/6��� VJG
DGPGHKVU� QH� (/5� CPF�#/6� CTG� IGPGTCNN[� PQV� HQWPF� KP� HNGZKDKNKV[� TGICTFKPI� EQUVU� QT
XQNWOG�
EH��$QGT��������

�� DW[�� NGVVKPI� QVJGT� EQORCPKGU� OCMG� [QWT� RTQFWEVU� KU� VJG� WNVKOCVG� HNGZKDKNKV[�� 6JG
FQYPUKFG�KU�KP�EQPVTQNNCDKNKV[�CPF�EQUVU��QH�EQWTUG�

��JKTKPI� VGORU��D[�MGGRKPI� VJG�EWTTGPV� UVCHH� CV�C� NGXGN� VJCV� UWHHKEGU� VQ�MGGR�QRGTCVKQPU
IQKPI��ECRCEKV[�ECP�DG� GZRCPFGF� VJTQWIJ�JKTKPI� VGORQTCT[�YQTMGTU�YJGP�FGOCPF
TKUGU��6JKU�KU�GURGEKCNN[�EQPXGPKGPV�HQT�UGCUQPCN�RTQFWEGTU��NKMG�DTGYGTKGU��CPF�KP�VJG
UGTXKEG�UGEVQT�

��YGCT���VGCT�RTQEGUU�EQPVTQN��CNVJQWIJ�PQV�TGCNN[�C�OCPCIGTKCN�CEVKQP�
OQTG�VJG�NCEM�QH
KV���ECRCEKV[�ECP�FGENKPG�DGECWUG�QH�YGCT�KP�VJG�GSWKROGPV��#NUQ��VJG�SWCNKV[�QH�VJG
KPRWVU�ECP�KPHNWGPEG�VJG�ECRCEKV[��CU�YGNN�CU�VJG�SWCNKV[�QH�VJG�GORNQ[GGU��7UKPI�NGUU
UMKNNGF�QT�NGUU�VTCKPGF�GORNQ[GGU�YKNN�TGUWNV�KP�NGUU�QRVKOCN�RTQFWEVKQP�

��RTQEGUU� KORTQXGOGPVU�NGCTPKPI�EWTXG�� VJG�QRRQUKVG� QH�YGCT��� VGCT� ECP� CNUQ�JCRRGP�
6JTQWIJ�DGVVGT� WPFGTUVCPFKPI� QH� VJG� RTQFWEVKQP� RTQEGUU�� RTQFWEVKQP� RGTHQTOCPEG
ECP�KPETGCUG� �TGUWNVKPI�KP�OQTG�GHHKEKGPV�RTQFWEVKQP�CPF�VJWU�KP�C�NQYGT�DTGCM�GXGP
RQKPV�

��TGFWEG�QXGTJGCF��VJG�CEVKQPU�CFXQECVGF�KP�VJG�CEVKXKV[�DCUGF�EQUVKPI�CPF�OCPCIGOGPV
NKVGTCVWTG�TGICTFKPI�VJG� OCPCIGCDNG�HKZGF�EQUVU ��

�� QWVUQWTEKPI�� EQPVTCEVKPI� QWV� RCTVU� QH� VJG� RTQFWEVKQP� RTQEGUU� QT� QH� VJG� UWRRQTV
FGRCTVOGPVU�� +P� IGPGTCN�� KV� YKNN� QHHGT� KPETGCUKPI� XQNWOG� HNGZKDKNKV[� CPF� RQUUKDNG
KPETGCUGU�KP�ECRCEKV[��6JKU�KU�QH�EQWTUG�FGRGPFGPV�QP�VJG�ECRCEKV[�QH�VJG�RTQFWEVKQP
RTQEGUU� QH� VJG� HKTO�� +V� ECP� CNUQ� DG� C� EQUV� GHHKEKGPE[� FGEKUKQP�� KP� YJKEJ� ECUG� VJG
ECRCEKV[�RTQDCDN[�YKNN�PQV�EJCPIG�XGT[�OWEJ�

�� OCMG� EQUVU� HNGZKDNG�� VJG� CHQTGOGPVKQPGF� UWDUVKVWVKPI� QH� GORNQ[GGU� YKVJ� VGORQTCT[
YQTMGTU��9G�ECP�CNUQ�VJKPM�QH�PGY�RTQFWEVKQP�RTQEGUUGU�VJCV�JCXG�C�OQTG� HNGZKDNG
EQUV�UVTWEVWTG��DWV�VJKU�CICKP�KU�OQTG�NKMG�C�PGY�KPXGUVOGPV�TCVJGT�VJCP�CFLWUVKPI�VJG
EWTTGPV�NC[�QWV��9JGTG�VQ�FTCY�VJG�NKPG�KU�PQV�TGCNN[�ENGCT�

�� FKXGUVKPI�NC[�QHHU�� VJG� OQUV� FTCUVKE� YC[� QH� TGFWEKPI� HKZGF� EQUVU� KU� QH� EQWTUG� UGNNKPI
OCEJKPGU��HKTKPI�GORNQ[GGU��QT�FKXGUVKPI�EQORNGVG�RTQEGUUGU�

+V�UJQWNF�DG�PQVGF�VJCV�PQV�CNN�OGCUWTGU�CTG�UKPING��KFGPVKHKCDNG�OCPCIGTKCN�CEVKQPU��6JKU
IQGU�GURGEKCNN[�HQT�VJG�TGFWEVKQP�QH�QXGTJGCF��CPF�OCMKPI�EQUVU�HNGZKDNG��#V�VJG�OQOGPV�
JQYGXGT��YG�CTG�PQV�CDNG�VQ�HQTOWNCVG�VJGO�DGVVGT�

�������� SURGXFW�DQG�PL[�IOH[LELOLW\
6JG�TGOCTMU�TGICTFKPI�(/5�#/6�UJQY�VJCV�EQORCTKPI�VJG�OGCUWTGU�QP�VJGKT� KPHNWGPEG
QP� VJG� ECRCEKV[� CNQPG� KU� PQV� UWHHKEKGPV�� 6JG� RTQFWEV� OKZ� HNGZKDKNKV[� PGGFU� UGRCTCVG
CVVGPVKQP�� #ICKP�� YG� ECP� FTCY� C� HKIWTG� KPENWFKPI� CNN� VJG� OGCUWTG� VJCV� ECP� RQUUKDN[
EJCPIG�VJG�OKZ�HNGZKDKNKV[��1PN[�C�HGY�OGCUWTGU�CTG�PGY��CPF�KV�KU�PQV�CNYC[U�ENGCT�KH�VJG[
ECP�DG�UGGP�CU�URGEKHKE�CEVKQPU�QT�OQTG�C�EQODKPCVKQP�QH�FKHHGTGPV�CEVKQPU��'URGEKCNN[�VJG
TGFWEVKQP� QH� OKZ� HNGZKDKNKV[� YKNN� DG� VJG� TGUWNV� QH� FGEKUKQPU� KPXQNXKPI� ECRCEKV[� CPF
VGEJPQNQI[�� OWEJ� NKMG� VJG� TGFWEVKQP� QH� QXGTJGCF� CPF� OCMKPI� EQUVU� HNGZKDNG� KP� VJG
RTGXKQWU�UGEVKQP�
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HKIWTG�����ENCUUKH[KPI�OCPCIGOGPV�CEVKQPU�QP�VJGKT�KORCEV�QP�RTQFWEV�OKZ�
PWODGT�QH�RTQFWEV�V[RGU��CPF
DTGCM�GXGP�RQKPV��(TQO�CP�QXGTCNN�HNGZKDKNKV[�UVCPFRQKPV��VJG�DQVVQO�NGHV�KU�NGCUV�FGUKTCDNG��C�FGETGCUG�KP
PWODGT�QH�V[RGU�CEEQORCPKGU�C�JKIJGT�DTGCM�GXGP�RQKPV�

��HNGZKDNG�OCPWHCEVWTKPI�U[UVGOU�CFXCPEGF�OCPWHCEVWTKPI�VGEJPQNQI[�� VJG� HNGZKDKNKV[� KP
RTQFWEVKQP�V[RGU�KU�YJCV�OCMGU�VJGUG�U[UVGOU�CVVTCEVKXG�

�� KPXGUVOGPV� 
WRUECNKPI��� GZRCPFKPI� VJG� RTQFWEVKQP� YJKNG� OCKPVCKPKPI� VJG� UCOG
RTQFWEV�RQTVHQNKQ�CPF�YKVJ�PQ�
OCLQT��EJCPIGU�KP�VJG�RTQFWEVKQP�VGEJPQNQI[�

��DW[��VJKU�CNNQYU�PQV�QPN[�HNGZKDKNKV[�KP�XQNWOG��DWV�CNUQ�KP�VJG�RTQFWEV�OKZ�
��QWVUQWTEKPI��KP�IGPGTCN��VJKU�YKNN�PQV�NGCF�VQ�C�NCTIG�KPETGCUG�KP�OKZ�HNGZKDKNKV[��UKPEG�KV

TGICTFU� QPN[� RCTV� QH� VJG� RTQFWEVKQP� RTQEGUU�� 9JGP� UWRRQTV� FGRCTVOGPVU� CTG
QWVUQWTEGF��OKZ�HNGZKDKNKV[�FQGU�PQV�CRRN[�

�� FKHHGTGPVKCVG�� DCUGF� QP� VJG� GZKUVKPI� RTQFWEVKQP� NC[�QWV�� PGY� RTQFWEVU� 
QT� RTQFWEV
V[RGU��CTG�OCFG��6JKU�YKNN�KPETGCUG�VJG�EQORNGZKV[�

��TGFWEG�EQORNGZKV[��VJTQWIJ�QHHGTKPI�HGYGT�QRVKQPU�RGT�DCUKE�RTQFWEV�V[RG��VJG�PWODGT
QH�RCTVU�CPF�VJG�PWODGT�QH�QRGTCVKQPU�ECP�DG�TGFWEGF��5CXKPIU�CTG� HQWPF� KP�RCTVU�
NCDQT��NQIKUVKEU�CPF�UWRGTXKUKQP�

��HQEWU��NCTIGN[�TGNCVGF��CPF�RGTJCRU�VJG�UCOG�CU��VJG�TGFWEVKQP�QH�EQORNGZKV[��HQEWUKPI
QP� EGTVCKP� V[RGU� TGFWEGU� VJG� OKZ� HNGZKDKNKV[�� 5KPEG� VJGTG� JCU� VQ� DG� C� RNWU� UKFG�� KV
UJQWNF�RTQDCDN[�TGUWNV�KP�EQUV�TGFWEVKQP��CPF�VJWU�KP�C�NQYGT�DTGCM�GXGP�RQKPV�
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�� TCVKQPCNK\KPI �TGXKUKPI��C�EQORNGVG�TGXKUKQP�QH�VJG�RTQFWEV�RQTVHQNKQ��VCMKPI�QWV�VJG�NGUU
RTQHKVCDNG� V[RGU�� YJGTG� RQUUKDNG� TGFWEKPI� VJG� HKZGF� EQUVU� � TGOKPKUEGPV� QH� VJG
TGGPIKPGGTKPI�VTGPFU�

'ZCORNGU� TGICTFKPI� EQORNGZKV[� OGCUWTGU�� HQEWUKPI� CPF� TCVKQPCNK\KPI� CDQWPF� KP� VJG
NKVGTCVWTG�� 5GG�� G�I�� -CRNCP� CPF� #VMKPUQP� 
������ GUR�� EJCRVGT� ���� )KPITKEJ� CPF�/GV\

�������CPF�5YGPUQP�
������

�������� UHYHQXH
#U� KPFKECVGF� D[�#PFGTUQP� 
������ 
UGG� RCIG� ������OCPCIKPI� HKZGF� EQUVU� KU�OQUV� GCUKN[
FQPG� D[� KPETGCUKPI� TGXGPWGU�� 6JG� WNVKOCVG� GZCORNG� KU� VJG� EWTTGPV� OGTIGTU� CPF
CESWKUKVKQPU� DQQO�� VJTQWIJ� DW[KPI � FGOCPF�� EQORCPKGU� ECP� KPETGCUG� VJGKT� TGXGPWG
TGNCVKXG� VQ� VJGKT� HKZGF� EQUVU��9G�YKNN�OGPVKQP� UQOG� NGUU� FTCUVKE�OGCUWTGU� VJCV� ECP� DG
VCMGP��CPF�KPEQTRQTCVG�VJGO�KPVQ�C�HKIWTG�CU�YKVJ�VJG�RTGXKQWU�ENCUUKHKECVKQPU��5KPEG�KV�KU
TGCUQPCDNG� VQ� CUUWOG� VJCV� OGCUWTGU� TGICTFKPI� TGXGPWGU� YKNN� DG� CKOGF� CV� KPETGCUKPI
TGXGPWGU��OQUV�CEVKQPU�CTG�NQECVGF�KP�VJG�VQR�JCNH�QH�VJG�HKIWTG�

TGXGPWG

DTGCM�GXGP
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FQYP
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HKIWTG�����ENCUUKH[KPI�OCPCIGOGPV�CEVKQPU�QP�VJGKT�KORCEV�QP�TGXGPWGU�CPF�DTGCM�GXGP�RQKPV��(TQO�CP
QXGTCNN�HNGZKDKNKV[�UVCPFRQKPV��VJG�DQVVQO�NGHV�KU�NGCUV�FGUKTCDNG��C�FGETGCUG�KP�TGXGPWGU�CEEQORCPKGU�C
JKIJGT�DTGCM�GXGP�RQKPV�
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1H� EQWTUG��OGCUWTGU� VJCV� KPHNWGPEG� VJG� RTQFWEV�OKZ� YKNN� CNUQ� JCXG� CP� KORCEV� QP� VJG
TGXGPWGU��+P�OQUV�ECUGU�JQYGXGT��KV�YKNN�DG�C�TGCEVKQP�VQ�UJKHVU�KP�FGOCPF��6JG�OGCUWTGU
FKUEWUUGF�JGTG�CTG�CKOGF�CV�KPETGCUKPI�TGXGPWGU�
YKVJ�QPG�GZEGRVKQP��
��RTKEG�EWVU��EWVVKPI�RTKEGU� TCKUGU� VJG�DTGCM�GXGP�RQKPV�� UKPEG�VJG�EQPVTKDWVKQP�OCTIKPU

CTG�NQYGT��6JKU�UJQWNF�DG�EQORGPUCVGF�D[�CP�KPETGCUG�KP�WPKVU�UQNF�
�� OCTMGVKPI�RTQOQVKQP�� KV� KU� SWGUVKQPCDNG� KH� YG� ECP� UGG� VJGUG� EQUVU� CU� DGKPI� HKZGF�

#VMKPUQP�GV�CN�� 
������ R������� ECNN� VJGO� FKUETGVKQPCT[� TGUQWTEGU �� DGKPI� HKZGF�YKVJ
TGURGEV�VQ�RTQFWEVKQP�NGXGNU�KP�VJG�UJQTV�TWP�

��VJKTF�RCTV[�RTQFWEVU��OCMKPI�RTQFWEVU�HQT�QVJGT�EQORCPKGU�YKNN�HKNN�WR�GZEGUU�ECRCEKV[�
RQUUKDN[� YKVJ� KPEWTTKPI� UQOG� GZVTC� HKZGF� EQUVU�� 6JG� OCLQT� FQYPUKFG� KU� KP� VJG
UVTCVGIKE�RQUKVKQP�XGTUWU�VJG�DW[GT��YKVJ�C�UOCNNGT�TKUM�QH�QRRQTVWPKV[�NQUUGU�

�� KPUQWTEKPI�� VJKU� TGHGTU� VQ�WUKPI�RCTV� QH� VJG�RTQFWEVKQP�RTQEGUU� HQT�GZVGTPCN� RCTVKGU��#
V[RKECN�GZCORNG� KU� VJG� HKNNKPI� NKPG� KP�C�DTGYGT[��2TQXKFGF� VJCV� VJG�ECRCEKV[�WUGF�D[
VJG�KPUQWTEKPI�KU�VTWN[�GZEGUU�ECRCEKV[��VJGTG�UGGOU�VQ�DG�NKVVNG�TKUM�KPXQNXGF�

�� QPG�VKOG�QPN[� QTFGTU�� VJG� TGCNO� QH�OCTIKPCN� EQUVKPI�� CPF� UWDLGEV� VQ� C� ITGCV� FGCN� QH
FKUEWUUKQP�NCVGN[�
EH��5JCPM�CPF�)QXKPFCTCLCP��������

��RTKEG�KPETGCUGU��VJG�KPETGCUG�KP�TGXGPWGU�UJQWNF�GZEGGF�VJG�FTQR�KP�WPKVU�UQNF�
��HKZKPI�EQPVTCEVU��C�EWUVQOGT�VJCV�EQOOKVU�KVUGNH�VQ�DW[KPI�C�HKZGF�PWODGT�QH�WPKVU�QXGT

C�RGTKQF�QH�VKOG�YKNN�FQ�UQ�QPN[�DGECWUG�QH�VJG�FKUEQWPV�QHHGTGF��6JG�EQORCP[�YKNN
QHHGT� VJKU� FKUEQWPV� DGECWUG� QH� VJG� TGFWEGF� WPEGTVCKPV[� KP� VJG� NGXGN� QH� UCNGU�
GHHGEVKXGN[�TGFWEKPI�KVU�DTGCM�GXGP�RQKPV�

$WV�PQVG�CICKP�VJCV�KPETGCUKPI�VJG�OKZ�HNGZKDKNKV[�VQ�DG�CDNG�VQ�DGVVGT�EQRG�YKVJ�EJCPIGU
KP� FGOCPF� ECP� CNUQ� DG� UGGP� CU� C� TGXGPWG� OGCUWTG�� 6JKU� IQGU� GXGP� OQTG� KH� VJG� OKZ
HNGZKDKNKV[�CNNQYU�HQT�PGY�CPF�DGVVGT�RTQFWEVU��+P�CNN��VJG�TGXGPWG�OGCUWTGU�CTG�UWRRQUGF
VQ� DG� UQOGYJCV� NGUU� QH� C� VTCFG�QHH�� DGECWUG� RTKEG� KU� UQOGVJKPI� VJCV� VJG� HKTO� ECP� UGV
TGICTFNGUU�QH�KVU�QRGTCVKQPU��KV�KU�VQ�DG�GZRGEVGF�VJCV�VJG�HKTO�YKNN�QPN[�VCMG�RTKEG�EWVVKPI
OGCUWTGU� YJGP� VJKU� DGPGHKVU� QXGTCNN� TGXGPWGU�� +V� KU� XGT[� YGNN� RQUUKDNG�� QH� EQWTUG�� VJCV
WPYKUG�RTKEG�OGCUWTGU� NGCF� VQ� C� FGENKPG� KP� TGXGPWG�� G�I�� DGECWUG� KV� DTKPIU� CDQWV� RTKEG
EQORGVKVKQP�KP�C�UVCDNG�QT�FGENKPKPI�OCTMGV��#NUQ�PQVG�VJCV�VJG�HKIWTG�HQNNQYU�VJG�UKORNG
NQIKE�VJCV�C�RTKEG�KPETGCUG�KU�OQTG�CVVTCEVKXG�VJCP�C�RTKEG�FGETGCUG�

���� LVVXHV�LQ�IL[HG�FRVW�PDQDJHPHQW

6JG�HKIWTGU�YG�RTQFWEGF�KP�UGEVKQP�������UGTXG�CU�C�DCUKU� HQT�FKUEWUUKPI�VJG�RQUUKDKNKVKGU
OCPCIGOGPV�JCU�VQ�FQ�UQOGVJKPI�CDQWV�VJG�NGXGN�QH�HKZGF�EQUVU��1H�EQWTUG��VJGTG�KU�OQTG
VQ�VJKU�VJCP�LWUV�VJG�KPHNWGPEG�QP�VJG�DTGCM�GXGP�RQKPV��*QYGXGT�� KV� KU�XGT[�FKHHKEWNV�VQ
KFGPVKH[�KUUWGU�VJCV�CTG�KORQTVCPV�YJGP�FGEKFKPI�QP�VJG�NGXGN�QH�HKZGF�EQUVU��DWV�CTG�PQV
KPVGTGUVKPI�YJGP�NQQMKPI�CV�EQUVU�KP�IGPGTCN��+V�UGGOU�KPEQTTGEV�VQ�VCNM�CDQWV� HKZGF�EQUV
OCPCIGOGPV � CU� DGKPI� FKHHGTGPV� HTQO� QVJGT� OCPCIGTKCN� CEVKQPU� 
XKGYGF� HTQO� C� EQUV
RGTURGEVKXG��� GXGT[� UWEJ� CEVKQP� UJQWNF� DG� GXCNWCVGF� QP� KVU� HKPCPEKCN� TGUWNVU�� 6JG� QPN[
CURGEV�YJGTG�HKZGF�EQUVU�TGSWKTG�URGEKHKE�CVVGPVKQP�KU�HNGZKDKNKV[��6JKU�KU�QH�EQWTUG�C�OCLQT
CURGEV�� DWV� KV� KU� KORQTVCPV� VQ� PQVG� VJCV� VJG� QVJGT� KUUWGU� VJCV� CTG� DGKPI� FKUEWUUGF� CTG
RTGUGPV� KP�CNN�DWUKPGUU�FGEKUKQPU� �PQV� LWUV� VJQUG�URGEKHKECNN[�QT�CV� NGCUV�RCTVN[�CKOGF�CV
EJCPIKPI�VJG�NGXGN�QH�HKZGF�EQUVU�



���

(TQO�VJG�NKVGTCVWTG�CPF�KPVGTXKGYU��YG�ECP�OCMG�C�NKUV�QH�KORQTVCPV�KUUWGU�KP�OCPCIKPI
HKZGF�EQUVU�

��� VGEJPQNQI[�� VJG� DCUKE� SWGUVKQP� KU� YJGVJGT� VJGTG� KU� CP[� RQUUKDKNKV[� CV� CNN� VQ� FQ

UQOGVJKPI� CDQWV� VJG� NGXGN� QH� HKZGF� EQUVU� C� HKTO� KPEWTU�� 6JG� NKOKVGF� CXCKNCDKNKV[� QH
EJQKEGU� KP�VJG�EJGOKECN�CPF�RTQEGUU� KPFWUVT[� KU� KORQTVCPV� HQT�QWT� TGUGCTEJ��PQV� UQ
OWEJ�DGECWUG�QH�VJG�YC[�HKZGF�EQUVU�CTG�JCPFNGF�VJGTG��DWV�DGECWUG�QH�VJG�RTQDNGOU
VJGUG� KPFWUVTKGU� JCXG� FWG� VQ� VJG� NCEM� QH� QRRQTVWPKVKGU� VQ�JCPFNG� HKZGF� EQUVU�� 6JKU
TGUWNVU�KP�E[ENKECN�KPFWUVTKGU��NCTIG�HNWEVWCVKQPU�KP�UCNGU�CPF�GCTPKPIU�NGXGNU��CPF�NQY
OCTMGV�VQ�DQQM� XCNWGU� DGECWUG� QH� NQY� RTKEG�GCTPKPIU� OWNVKRNGU�� 6GEJPQNQI[
EQORTKUGU� VJG� RJ[UKECN� CPF� ECRKVCN� NC[�QWV� QH� VJG� HKTOU � RTQEGUUGU�� +V� CNUQ� KPENWFGU
HNGZKDKNKV[�KUUWGU��KP�XQNWOG�ECRCEKV[�CPF�KP�V[RG�CPF�OKZ��$CUKECNN[��VGEJPQNQI[�KU�VJG
PGEGUUCT[�EQPFKVKQP� VQ�DG�CDNG� VQ�OCPCIG� HKZGF�EQUVU�YKVJKP� C� RTQFWEVKQP�RTQEGUU�
1PEG� C� EJQKEG� KU� RTGUGPV�� YG� ECP� HQEWU� QP� FGEKUKQPU� TGICTFKPI� QWVUQWTEKPI� QT
VTCFKPI�KP�HKZGF�HQT�XCTKCDNG�EQUVU�


��� HKPCPEKCN� GXCNWCVKQP�� KP� EJQQUKPI� HQT� C� EGTVCKP� RTQFWEVKQP� RTQEGUU� YKVJ� KVU� EQUV
UVTWEVWTG�� YJGVJGT� VQ� QWVUQWTEG�� YJGVJGT� VQ� OCMG� QT� VQ� DW[�� YJGVJGT� VQ� NQYGT
RTQFWEV�RTKEGU��C�HKTO�NQQMU�CV�VJG�HKPCPEKCN�TGUWNVU� �CU�KV�FQGU�KP�CNN�KVU�FGEKUKQPU��QH
EQWTUG�� 6JKU� KPENWFGU� DQVJ� RTKEG� CPF� SWCNKV[�� C� HKTO� ECP� QWVUQWTEG� DGECWUG� VJG
UWRRNKGT�ECP�OCMG�KV�EJGCRGT��QT�DGVVGT�
QT�DQVJ���


��� HNGZKDKNKV[�� HNGZKDKNKV[� CU� UWEJ� KU� CP� CVVTKDWVG� QH� VJG� RTQEGUU�� TGUWNVKPI� HTQO� VJG
RQUUKDKNKVKGU� VJG� VGEJPQNQI[� QHHGTU�� 6JG� HKPCPEKCN� GXCNWCVKQP� UJQWNF� UJQY� YJGVJGT
KPXGUVOGPVU� VJCV� KPETGCUG� HNGZKDKNKV[� CTG� LWUVKHKGF� 
UGG� CNUQ� -CRNCP�� ����C��
6JGTGHQTG��HNGZKDKNKV[�UJQWNF�PQV�DG�CP�KUUWG�KP�KVU�QYP�TKIJV��+V�KU�RQUUKDNG��JQYGXGT�
VJCV�VJGTG�KU�UQ�OWEJ�WPEGTVCKPV[�CDQWV�XQNWOG�CPF�QT�EQORQUKVKQP�QH�FGOCPF��VJCV
HNGZKDKNKV[� �OGCPKPI�VJG�PWODGT�QH�QRVKQPU�QT�EJQKEGU�CXCKNCDNG� �EQOGU�KPVQ�RNC[�


���EQPVTQN���C�OCLQT�RTQDNGO�KP�QWVUQWTEKPI�RCTV�QH�VJG�RTQFWEVKQP�RTQEGUU�
QT�DW[KPI
RCTVU��KU�VJG�EQPVTQN�QXGT�SWCNKV[�CPF�VKOKPI��6JKU�EQPVTQN�CURGEV�KU�CNUQ�KORQTVCPV�KP
WUKPI�VGORQTCT[�GORNQ[GGU��YJQ�IGPGTCNN[�CTG�NGUU�YGNN�VTCKPGF�CPF�NGUU�OQVKXCVGF�
1WVUQWTEKPI�OGCPU�JCPFKPI�QXGT�CV�NGCUV�UQOG�EQPVTQN�QXGT�SWCNKV[�CPF�RTQFWEVKQP
UEJGFWNGU�� %JCUG�� #SWKNCPQ�� CPF� ,CEQD� 
������ R������� PQVG� VJCV� GZVGPUKXG� WUG� QH
QWVUQWTEKPI� KP� VJG� RTQFWEVKQP� RTQEGUU� OC[� DG� UGGP� CU� C� JKIJ�TKUM� UVTCVGI[�� 6JKU
CRRNKGU�VQ�DW[KPI�CU�YGNN��CPF�CNUQ�VQ�VJG�WUG�QH�VGORQTCT[�YQTMGTU��#�EQORCP[�JCU
NGUU�EQPVTQN�QXGT�VJG�NGXGNU�QH�UMKNN�CPF�VTCKPKPI�QH�VGORQTCT[�YQTMGTU��

�������������������������������������������������
��KV�KU�PQV�ENGCT�YJGVJGT�KV�KU�WUGHWN�VQ�WPVCPING�RTKEG�CPF�SWCNKV[�FGEKUKQPU�KP�VJG�ECUG�QH�QWVUQWTEKPI��CU
UWIIGUVGF�D[�G�I��&G�9KV�CPF�/QN�
�������CPF�$GPUQP�CPF�+GTQPKOQ�
�������3WCNKV[�KU�CP�KPVGITCN�RCTV�QH
VJG�UGTXKEG�QT�RTQFWEV��YJGVJGT�KV�KU�QWVUQWTEGF�QT�RTQXKFGF�KP�JQWUG��#ICKP��KV�KU�OWEJ�GCUKGT�VQ�XKGY�KV
YKVJKP�CP�QXGTCNN�HKPCPEKCN�GXCNWCVKQP��YJGTG�VJG�SWCNKV[�CURGEVU�CTG�KPENWFGF�
��CU�YKVJ�UQ�OCP[�MG[YQTFU�KP�DWUKPGUU�CFOKPKUVTCVKQP��VJGTG� KU�PQ�UVCPFCTF�FGHKPKVKQP�QH�EQPVTQN��+P�VJG
YQTFU�QH�#PVJQP[� CPF�)QXKPFCTCLCP� 
������ R�� ���� EQPVTQN�OGCPU� VJCV� VJG� QTICPK\CVKQP� IQGU�YJGTG� KVU
NGCFGTU�YCPV�KV�VQ�IQ�
��6KLFGPU�
������TGXKGYU�VJG�WUG�QH�HNGZKDNG�NCDQT�KP�VJG�0GVJGTNCPFU��5JG�TGOCTMU�VJCV� KPVGTPCN�HNGZKDKNKV[ �
VJG� HNGZKDNG� GORNQ[OGPV� QH� HKZGF� EQPVTCEV� YQTMGTU� VJTQWIJ� XCTKCDNG� YQTMKPI� JQWTU�� QXGTVKOG�
GORNQ[CDKNKV[�KP�UGXGTCN�FGRCTVOGPVU�� KU�OQTG�KORQTVCPV�VJCP� GZVGTPCN�HNGZKDKNKV[ ��OGCPKPI�XCTKCDKNKV[� KP
VJG� PWODGT� QH� GORNQ[GGU� VJTQWIJ� VGORQTCT[� EQPVTCEVU�� 5JG� CTIWGU� VJCV� VJKU� KU� RCTVN[� DGECWUG� VJG
SWCNKHKECVKQPU�QH�VGORQTCT[�YQTMGTU�CTG�NGUU�YGNN�MPQYP�



���


���UWRRNKGT�TGNCVKQPU��VJG�PCVWTG�QH�DW[GT�UWRRNKGT�TGNCVKQPU�KU� URGEKHKE �GPQWIJ�VQ�JCXG
IKXGP�TKUG�VQ�VTCPUCEVKQP�EQUV�GEQPQOKEU��+V�UGGOU�VJCV�VJG�XCTKQWU�EJCTCEVGTKUVKEU�QH
VJG� TGNCVKQPUJKR�YKVJ� UWRRNKGTU�YKNN� NGCF� VJG� HKTO� VQ�EQPUKFGT� KUUWGU�QVJGT� VJCP� VJG
RTGXKQWU�VJTGG�� VJCV�ECP� NCTIGN[�DG�VJQWIJV�QH� CU�QRGTCVKQPCN��6JTQWIJ� VTCPUCEVKQP
URGEKHKE�KPXGUVOGPVU��C�FGRGPFGPE[�ECP�DG�HQTEGF�QPVQ�VJG�RCTVKGU�VJCV�OC[�QT�OC[
PQV�DG�FGUKTCDNG��+P�QWVUQWTEKPI�MG[�RCTVU�QH�VJG�RTQFWEVKQP�RTQEGUU��VJG�HKTO�JCU�VQ
DG�CDNG�VQ�TGN[�QP�KVU�UWRRNKGTU��+P�IGPGTCN��UWRRNKGT�TGNCVKQPU�YKNN�EQOG�KPVQ�RNC[�YKVJ
EQUV�OGCUWTGU��K�G��OGCUWTGU�VJCV�KPHNWGPEG�VJG�EQUV�EQORQUKVKQP�


���DW[GT� TGNCVKQPU�� VJG�EQORGVKVKXG�RQUKVKQP�QH� VJG� HKTO� KP�VJG�OCTMGV� KU� CP� KUUWG� VJCV
EQOGU� KPVQ�RNC[�YKVJ� TGXGPWG�OGCUWTGU��/CPCIGOGPV� CEEQWPVKPI� VGZVDQQMU�RC[� C
NQV�QH�CVVGPVKQP�VQ�KV�KP�VJG�ECUG�QH�VJG� URGEKCN�QPG�VKOG�QPN[�QTFGT ��[QW�JCXG�VQ�DG
CDUQNWVGN[�UWTG�VJCV�VJG�QTFGT�KU�WPKSWG��QVJGTYKUG�VJG�EWUVQOGT�YKNN�CNYC[U�FGOCPF
VJG� URGEKCN �RTKEG�JG�IQV�HQT�JKU�URGEKCN�QTFGT��6JKU�OGEJCPKUO�CNUQ�YQTMU�YKVJ�VJG
VJKTF�RCTV[�RTQFWEVU��YJGP�C�EWUVQOGT�ECP�QTFGT�C�IGPGTKE�DTCPF��QT�JCXG� KVU�QYP
RTKXCVG� NCDGN� OCPWHCEVWTGF� CV� C� NQYGT� RTKEG� VJCP� KV� JCU� VQ� RC[� HQT� VJG� QTKIKPCN
RTQFWEVU�QH�VJG�HKTO��KV�YKNN�UVCTV�CUMKPI�SWGUVKQPU�CDQWV�VJQUG�RTKEGU�


���UVTCVGI[��VJG�UVTCVGI[�QH�VJG�HKTO�KU�KORQTVCPV�DGECWUG�KV�FGVGTOKPGU�VJG�DWUKPGUU�VJCV
KV U� KP�� CPF� CU� UWEJ�� C� NQV� QH� VJG� VGEJPQNQIKECN� EJQKEGU� KV� JCU�� CU� YGNN� CU� VJG
EQORGVKVKXGPGUU� QH� VJG� OCTMGVU� KP� YJKEJ� KV� QRGTCVGU�� $GUKFGU� VJKU�� UVTCVGI[� ECP
QXGTTWNG� EGTVCKP� EJQKEGU� VJCV� OC[� DG� CFXKUCDNG� YJGP� GXCNWCVGF� YKVJKP� C� ECRKVCN
DWFIGVKPI�FGEKUKQP���(QT�GZCORNG�� C� HKTO�ECP�EJQQUG� VQ�MGGR� KVU� MPQY�JQY�YKVJKP
VJG�HKTO��VJWU�TGFWEKPI�VJG�RQUUKDKNKVKGU�VQ�QWVUQWTEG��QT�VQ�QHHGT�PGY�RTQFWEVU�DCUGF
QP�VJCV�MPQY�JQY��#NUQ��KV�KU�RQUUKDNG�VJCV�VJG�HKTO�YCPVU�VQ�DG�CEVKXG�YKVJ�EGTVCKP
VGEJPQNQIKGU��TGUWNVKPI�KP�KPXGUVOGPVU�KP�CFXCPEGF�OCPWHCEVWTKPI�VGEJPQNQIKGU�

(TQO�VJG�FKUEWUUKQP�QH� VJGUG� KUUWGU�� KV�DGEQOGU�ENGCT� VJCV� VJG[�CTG�PQV�CNN�QH� VJG� UCOG
MKPF��6JG�HKTUV��VGEJPQNQI[��KU�C�RTGTGSWKUKVG�QT�C�EQPUVTCKPV��YKVJQWV�CP[�EJQKEGU��VJGTG�KU
PQV� OWEJ� VQ� OCPCIG�� 6JG� HKPCPEKCN� KUUWG� CNYC[U� RNC[U� C� TQNG�� KP� CP[� FGEKUKQP� C� HKTO
OCMGU�� 6JGTGHQTG�� YG� ECPPQV� WUG� VJGUG� KUUWGU� VQ� FKUETKOKPCVG� DGVYGGP� VJG� XCTKQWU
OCPCIGOGPV�CEVKQPU��(WTVJGTOQTG��VJG�PCVWTG�QH�HNGZKDKNKV[�OCMGU�KV�FKHHKEWNV�VQ�WUG�KV�CU
C� FKUVKPIWKUJKPI� EJCTCEVGTKUVKE��#U� PQVGF� TGRGCVGFN[�� KV� KU� C� TGUWNV� QH� VJG� VGEJPQNQIKECN
CPF� RJ[UKECN� ECRCDKNKVKGU� QH� C� RTQEGUU��9G� ECP�� JQYGXGT�� GXCNWCVG� VJG� CEVKQPU� QP� VJG
KUUWGU� QH� EQPVTQN�� TGNCVKQPU�� CPF� UVTCVGI[�� 6JGUG� KUUWGU� OCMG� FGEKUKQPU� TGICTFKPI� HKZGF
EQUV� NGXGNU� OQTG� VJCP� LWUV� C� HKPCPEKCN� GZGTEKUG�� 6JG� EQPVTQN� CURGEV�� QT� UVTCVGIKE
EQPUKFGTCVKQPU�ECP�FQOKPCVG�VJG�HKPCPEKCN�QWVEQOG�

�������������������������������������������������
��DWV�GXGP�VJGP��VJG�WPFGTN[KPI�CTIWOGPV�OWUV�DG�VJCV�VJG�UVTCVGIKE�EJQKEGU�YKNN�WNVKOCVGN[�VWTP�QWV�VQ�DG
OQTG�RTQHKVCDNG�



���

EQPVTQN TGNCVKQP UVTCVGI[
ECRCEKV[

GZRCPUKQP�KPXGUVOGPV
TGRNCEKPI�OCEJKPGU
(/5�#/6 Z
DW[ Z Z Z
JKTKPI�VGORU Z
YGCT���VGCT�RTQEGUU�EQPVTQN Z
RTQEGUU�KORTQXGOGPVU�NGCTPKPI�EWTXG Z
TGFWEG�QXGTJGCF Z
QWVUQWTEKPI Z Z Z
OCMG�EQUVU�HNGZKDNG Z
FKXGUVKPI�NC[�QHHU Z
V[RG�OKZ

(/5�#/6 Z
KPXGUVOGPV�
WRUECNKPI�
DW[ Z Z Z
QWVUQWTEKPI Z Z Z
FKHHGTGPVKCVG Z
TGFWEG�EQORNGZKV[ Z
HQEWU
TCVKQPCNK\KPI �TGXKUKPI
TGXGPWG

RTKEG�EWVU
OCTMGVKPI�RTQOQVKQP
VJKTF�RCTV[�RTQFWEVU Z
KPUQWTEKPI Z
QPG�VKOG�QPN[�QTFGTU Z
RTKEG�KPETGCUGU
HKZKPI�EQPVTCEVU Z

VCDNG�����KFGPVKH[KPI�YJKEJ�KUUWGU�RNC[�C�TQNG�YKVJ�HKZGF�EQUV�OGCUWTGU�

6CDNG�����JGNRU�WU�KP�FKUVKPIWKUJKPI�DGVYGGP� PQTOCN �KPXGUVOGPV�NKMG�FGEKUKQP� �UJQWNF
YG�GZRCPF�� TGRNCEG�QWT�OCEJKPGU��QT� TGXKUG�QWT�RTQFWEV�RQTVHQNKQ� � CPF�FGEKUKQPU� VJCV
CTG�PQV� UQ�OWEJ�RWTGN[� KPXGUVOGPV� TGNCVGF��6JG�RTQDNGOU� GPEQWPVGTGF� KP� VJKU� TGURGEV
GZRNCKP�YJ[�VJG[�CTG�PQV�UQ�GCUKN[�CRRNKGF��(QT�GZCORNG��3WKPP�
������ENCKOU�VJCV�VJG
SWGUVKQP�OCPCIGOGPV�OWUV�CUM� KU� YJ[�PQV� QWVUQWTEG! �� ��� VQ�����QH� VJG� CEVKXKVKGU� QH
OQUV�EQORCPKGU� CTG�UGTXKEGU�VJCV�CTG�PGKVJGT�DGKPI�RGTHQTOGF�CV�DGUV�KP�YQTNF�NGXGNU�PQT
EQPVTKDWVKPI� UKIPKHKECPVN[� VQ� EQORGVKVKXG� GFIG� � CPF� CTG� PQV� XGT[� TKUM[� VQ� QWVUQWTEG

3WKPP��������R�������6JG�EWTTGPV�VTGPF�UGGOU�VQ�DG�VJCV�VJG�YJQNG�QHVGP�KU�NGUU�VJCP�VJG
UWO�QH�KVU�RCTVU��*QYGXGT��VJG�NKVGTCVWTG�QP�VTCPUCEVKQP�EQUVU��CU�YGNN�CU�VJG�OCPCIGOGPV
EQPVTQN� NKVGTCVWTG�� UWIIGUVU�QVJGTYKUG���%QPVTQN� KUUWGU� ECPPQV� DG� GNKOKPCVGF� UQNGN[�YKVJ
VJG� RTKEKPI� OGEJCPKUO�� 6JG� GZKUVGPEG� QH� C� EQPVTQN� RTQDNGO� PGGF� PQV� TGUWNV� KP� PQV

�������������������������������������������������
��%JCUG��#SWKNCPQ��CPF�,CEQDU�
������R�������OGPVKQP�UGXGTCN�TKUMU�QH�QWVUQWTEKPI��UWEJ�CU�NQUU�QH�EQPVTQN�
JKIJGT� GZKV� DCTTKGTU�� UWRRNKGT� TGNCVKQPU�� FKHHKEWNVKGU� KP� QDVCKPKPI� GEQPQOKGU� QH� UECNG�� CPF� OCPCIGOGPV
CVVGPVKQP��0GXGTVJGNGUU��VJG�XKGY�QP�QWVUQWTEKPI�JCU�EJCPIGF�KP�TGEGPV�[GCTU��+V� KU�OWEJ�OQTG�EQOOQP
VJGUG� FC[U� VQ� EQPUKFGT� QWVUQWTEKPI�� CU� 3WKPP� 
������ KPFKECVGU�� +P� HCEV�� VJG� RTGXKQWU� GFKVKQP� QH� VJG
UVCPFCTF�VGZV�DQQM�QH�%JCUG�CPF�#SWKNCPQ��RWDNKUJGF�KP�������FQGU�PQV�JCXG�VJG�KVGO� QWVUQWTEKPI �KP�VJG
KPFGZ�



���

WPFGTVCMKPI�CP�CEVKQP�UWEJ�CU�QWVUQWTEKPI��DWV�KV�FQGU�HQTEG�VJG�HKTO�VQ�TGEQIPK\G�KV��CPF
FGCN�YKVJ�KV�

VGEJPQNQIKECNN[
HGCUKDNG

HKPCPEKCN
GXCNWCVKQP

HNGZKDKNKV[
KORCEV

EQPVTQN�KUUWGU

UWRRNKGT�TGNCVKQP

DW[GT�TGNCVKQP

[GU

PQ
FQP V

FQP V

FQP V

FQP V

FQP V

RQUKVKXG

PGICVKXG UOCNN

NCTIG

OCP[

OKPQT

RTQDNGOCVKE

PQ�FGRGPFGPEG

PQ�FGRGPFGPEG

RTQDNGOCVKE

FQ�KV

UVTCVGI[

HKIWTG�����QPG�YC[�VQ�RTGUGPV�VJG�KUUWGU�VJCV�RNC[�C�TQNG�KP�HKZGF�EQUV�OCPCIGOGPV��6JG�CTTQYU�CTG�OGTGN[
HQT�KPVGTRTGVCVKQPCN�GCUG��VJG[�FQ�PQV�UWIIGUV�C�PGEGUUCT[�HNQY�
GZEGRV�HQT�VJG�HNGZKDKNKV[�KORCEV��

6Q� UGG�JQY� VJG�XCTKQWU� CURGEVU� ECP� NKPM� VQIGVJGT��YG� ECP� VJKPM� QH� VJGO� CU� UJQYP� KP
HKIWTG� ����� 6JG� VGEJPQNQIKECN� HGCUKDKNKV[� KU� IGPGTCNN[� QPN[� KORQTVCPV� KP� VJG� RTQFWEVKQP
RTQEGUUGU�� CPF� PQV� UQ�OWEJ� YKVJ� TGURGEV� VQ� VJG� UWRRQTV� FGRCTVOGPVU��1H� EQWTUG�� VJG
FGEKUKQPU� FQ� PQV� JCXG� VQ� HQNNQY� RTGEKUGN[� VJKU� NKPG�� DWV� KV� FQGU� UGTXG� VQ� FKUVKPIWKUJ
DGVYGGP� PQTOCN �ECRKVCN�DWFIGVKPI�FGEKUKQPU�CPF�QVJGT�KUUWGU�VJCV�CTG�KORQTVCPV�KP�HKZGF
EQUV�OCPCIGOGPV��CU�YGNN�CU� VJG�TGNCVKXGN[�OQFGUV� TQNG�QH� HNGZKDKNKV[��6JKU� HKIWTG�OCMGU
ENGCT�QPEG�CICKP�YJ[� NQQMKPI� CV� VJG� EQUV� UVTWEVWTG� UQNGN[� HTQO�C� HNGZKDKNKV[� RGTURGEVKXG
FQGU�PQV�RTQFWEG�OCP[�WUGHWN�TGUWNVU��KV�KU�QPN[�QPG�KP�C�PWODGT�QH�KUUWGU�YJGP�OCMKPI�C
FGEKUKQP�KPHNWGPEKPI�VJG�EQUV�UVTWEVWTG�
6JG� HKTUV� KUUWG� KU�YJGVJGT� KV� KU� CV� CNN� RQUUKDNG� VQ�FQ� UQOGVJKPI� CDQWV� VJG� NGXGN� QH� HKZGF
EQUVU�� +H� VJG� VGEJPQNQI[� TGSWKTGU� C� OKPKOWO� UECNG� VQ� DG� HGCUKDNG�� CU� KP� VJG� RTQEGUU
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KPFWUVT[�� VJGTG� KU�PQV�OWEJ�EJQKEG��6JG� VGEJPQNQI[� KUUWG� KU�PQV� NKOKVGF� VQ� VJG�RTQEGUU
KPFWUVT[�� JQYGXGT�� QPEG� C� RTQFWEVKQP� RTQEGUU� KU� KPUVCNNGF�� KV� KU� IGPGTCNN[� PQV� GCU[� VQ
CFLWUV�VJG�NGXGN�QH�HKZGF�EQUVU��9G�ECP�UC[�VJCV�VGEJPQNQI[�KU�C�EQPUVTCKPV��QT�PGEGUUCT[
EQPFKVKQP��VQ�DG�CDNG�VQ�OCPCIG�HKZGF�EQUVU��)KXGP�VJG�CDKNKV[�VQ�FQ�UQ��VJG�PGZV�SWGUVKQP
KU�YJGVJGT� KV� KU� KPVGTGUVKPI� HKPCPEKCNN[� VQ�OCPCIG� VJGO��#P[� 
GXGT[�� DWUKPGUU� FGEKUKQP
UJQWNF�JCXG�UQOG�MKPF�QH�HKPCPEKCN�LWUVKHKECVKQP��6JG�VGZVDQQM�GZCORNG�KU�VJG�OCMG�QT�
DW[�FGEKUKQP��UJQWNF�YG�OCMG�VJKU�RTQFWEV��QT�KU�KV�DGVVGT�VQ�NGV�UQOGQPG�GNUG�OCMG�KV!
+V�OC[�DG�VJG�ECUG� VJCV� VJG�OCPCIGOGPV�CEVKQP� KU�PQV� KPVGTGUVKPI� HKPCPEKCNN[��DWV� VJCV
VJG� KORCEV� QP� HNGZKDKNKV[� KU� UWEJ� VJCV� VJG� HKTO� UVKNN�YCPVU� VQ� VCMG� KV��6JKU� KU� UQOGYJCV
FKUEQOHQTVKPI� HTQO�C� HKPCPEKCN� RQKPV� QH� XKGY�� DWV�YG� ECP� KOCIKPG� VJCV� VJG� HKTO� KU� PQV
TGCNN[�UWTG�CDQWV�HWVWTG�RTQURGEVU�
NCTIG�FGXKCVKQP�QH�GZRGEVGF�UCNGU���QT�OC[DG�KV�YCPVU
VQ�NKOKV�VJG�FQYPUKFG�NQUU��+P�VJGUG�ECUGU��KV�KU�RQUUKDNG�VJCV�VJG�RGTEGKXGF�DGPGHKVU�HTQO
HNGZKDKNKV[�QHHUGV�VJG�PGICVKXG�QWVEQOG�QH�VJG�HKPCPEKCN�GXCNWCVKQP�
9JGP�VJG�HKPCPEKCN�GXCNWCVKQP�KU�RQUKVKXG��QT�KH�VJG�HNGZKDKNKV[�KORCEV�KU�NCTIG�GPQWIJ��YG
ECP�NQQM�CV�VJG�PGZV�KUUWG��EQPVTQN��6JG�KUUWG�QH�EQPVTQN�EGPVGTU�QP�VJG�RGTHQTOCPEG�QH�C
RTQEGUU��FQGU�KV�FQ�YJCV�KV�KU�URGEKHKGF�VQ�FQ!�#TG�VJG�KPRWVU�QH�VJG�TKIJV�SWCNKV[��CTG�VJG
YQTMGTU�VTCKPGF�CPF�GZRGTKGPEGF��FQGU�GXGT[VJKPI�TWP�QP�VKOG��FQ�VJG�RTQFWEVU�OGGV�VJG
SWCNKV[�UVCPFCTFU!�6JKU�KU�CP�KUUWG�KP�KPVGTPCN�RTQEGUUGU�CU�YGNN�CU�YKVJ�VJG�RGTHQTOCPEG
QH�UWRRNKGTU��+P�IGPGTCN��YG�CUUWOG�VJCV�C�HKTO�KU�CDNG�VQ�EQPVTQN�KVU�QYP�RTQEGUUGU�YGNN�
9JGP� VJG� HKTO� OCMGU� WUG� QH� QWVUKFG� UWRRNKGTU�� JQYGXGT�� VJG� EQPVTQN� QXGT� SWCNKV[�
SWCPVKV[�CPF�VKOG�QH�RCTVU�QH�VJG�RTQEGUU�KU�IKXGP�QWV�QH�JCPF��9JGP�VJKU�EQPEGTPU�OQTG�
QT�NGUU�IGPGTKE�UWRRNKGU��VJKU�KU�PQV�C�ITGCV�RTQDNGO��9JGP�VJG�HKTO�EJQQUGU�VQ�QWVUQWTEG
RCTV�QH�KVU�RTQFWEVKQP�RTQEGUUGU�
QT�UWRRQTV�CEVKXKVKGU��HQT�VJCV�OCVVGT���KV�DGEQOGU�OQTG
KORQTVCPV�VJCV�VJG�UWRRNKGT�RGTHQTOU�KP�CEEQTFCPEG�YKVJ�VJG�CITGGF�URGEKHKECVKQPU�
6JG� DW[GT�UWRRNKGT� TGNCVKQPUJKR� CU� UWEJ� JCU� QVJGT� EJCTCEVGTKUVKEU�� GXGP� KH� VJG� UWRRNKGT
ECP� RGTHQTO� KP� CEEQTFCPEG� YKVJ� VKOG� CPF� SWCNKV[� URGEKHKECVKQPU�� JG� ECP� UVKNN� UJQY
QRRQTVWPKUVKE�DGJCXKQT��$CUKECNN[�� VJG�UWRRNKGT�EJQQUGU�VQ�RGTHQTO�NGUU��YJGTGCU� KPVGTPCN
EQPVTQN�RTQDNGOU�KORN[�C�NGUU�VJCP�EQORNGVG�ITKR�QP�VJG�QRGTCVKQPU��/QTG�IGPGTCNN[�VJG
UWRRNKGT�EJCPIGU�VJG�RTKEG�SWCNKV[�TCVKQ��YKVJQWV�VJG�DW[GT�JCXKPI�VJG�RQUUKDKNKV[�VQ�GCUKN[
UYKVEJ�VQ�CPQVJGT�UWRRNKGT��6JGUG�TGNCVKQPUJKR�URGEKHKE� KUUWGU�CTG�FKHHGTGPV� HTQO�EQPVTQN
KUUWGU�� VJG[�EGTVCKPN[� TGSWKTG�FKHHGTGPV� UQNWVKQPU�� +V� KU� C� SWGUVKQP�QH� KPUWHHKEKGPV� EQPVTQN
XGTUWU� PQ� EQPVTQN� CV� CNN� � CRCTV� HTQO� OCTMGV� HQTEGU�� 6JG� UWRRNKGT�DW[GT� TGNCVKQPUJKR�
OGCPKPI�VJG�TGNCVKQPUJKR�YJGTG�VJG�HKTO�KU�VJG�UWRRNKGT��ECP�CNUQ�ECWUG�RTQDNGOU��YJKEJ
CTG�RCTVN[�OKTTQTGF�D[� VJG�DW[GT�UWRRNKGT� TGNCVKQPUJKR��6JG�OQUV� KORQTVCPV� RTQDNGO� KU
VJCV�QH�WPKNCVGTCN�FGRGPFGPE[��YJGTG�VJG�HKTO�JCU�VQ�IKXG�KP�
GZEGUUKXGN[��VQ�VJG�DW[GT U
FGOCPFU�
(KPCNN[�� YG� CTG� NGHV� YKVJ� VJCV� GNWUKXG� KUUWG�� UVTCVGI[�� #ICKP�� UVTCVGI[� FGVGTOKPGU� YJCV
DWUKPGUU�VJG�HKTO�KU�KP��CPF�YJCV�RQUKVKQP�KV�YCPVU�VQ�JCXG�KP�VJCV�DWUKPGUU��6JGTG�ECP�DG
EGTVCKP�FGEKUKQPU� VJCV� CTG� VQ� DG� NCDGNGF� UVTCVGIKE � DGECWUG� VJGKT� HKPCPEKCN� GXCNWCVKQP� KU
FKHHKEWNV�QT� KORQUUKDNG��(QT�GZCORNG��C� HKTO�EQOOKVU� KVUGNH� VQ�C�URGEKHKE� VGEJPQNQI[��CPF
FQGU�PQV�YCPV�VQ�UJCTG�KV�YKVJ�QVJGTU��1T�KV�ECP�DG�VJG�ECUG�VJCV�VJG�HKTO�DGNKGXGU�KP�VJCV
VGEJPQNQI[��CPF�IQGU�QP�YKVJ�KV�FGURKVG�VJG�CRRCTGPV�NCEM�QH�CXCKNCDNG�QRRQTVWPKVKGU��6JG
DQVVQO� NKPG�� JQYGXGT�� KU� VJCV� UVTCVGIKE� FGEKUKQPU�� NKMG� CNN� QVJGT� DWUKPGUU� FGEKUKQPU�� CTG
CKOGF�CV�OCMKPI�OQPG[�
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(KTOU�UVTKXG�HQT�OCZKOWO�HNGZKDKNKV[��QT�OKPKOCN�HKZGF�EQOOKVOGPVU��+H�C�HKTO�EJQQUGU�C
JKIJGT�NGXGN�QH�HKZGF�EQUVU�VJCP�KU�VGEJPQNQIKECNN[�PGEGUUCT[��QVJGT�EQPUVTCKPVU�QT�TGCUQPU
RTGXCKN�� 6JG� DCUKE� GZCORNG� KP� VJKU� TGURGEV� KU� GEQPQOKGU� QH� UECNG��9JGPGXGT� HKTOU� UGV
VJGKT�NGXGN�QH�HKZGF�EQUVU� �GKVJGT�HTQO�UETCVEJ��QT�YJGP�EJCPIKPI�CP�GZKUVKPI�UKVWCVKQP�
VJG[�YKNN� UGV� KV� CV� UWEJ� C� NGXGN� VJCV� VJG� QVJGT� EQPFKVKQPU� CTG�OGV��1H� EQWTUG�� VJG� EQUV
EQPFKVKQP�YKNN�IGPGTCNN[�DG�FQOKPCPV�VQ�UWEJ�CP�GZVGPV�VJCV�QVJGT� KUUWGU�CTG�RWUJGF�VQ
VJG� DCEM�� *QYGXGT�� VJG� IGPGTCN� RCVVGTP� CV� YQTM� YKNN� DG� VJG� OKPKOK\CVKQP� QH� HKZGF
EQOOKVOGPVU�� CPF� VJWU� VJG�OCZKOK\CVKQP�QH� HKPCPEKCN� HNGZKDKNKV[�� VCMG� [QWT� HKZGF� EQUVU
FQYP�WPVKN�CPQVJGT�EQPUVTCKPV�MKEMU�KP�
+H�YG�NQQM�DCEM�VQ�VJG�HKTOU�VJCV�RCTVKEKRCVGF�KP�VJG�HKTUV�KPVGTXKGY�TQWPF�
UGEVKQP������
YG�ECP�UGG�VJG�HQNNQYKPI��6JG�GZVTGOG�ECUGU�QH�OKPKOK\KPI�VJG�HKZGF�EQUVU�NGXGNU�CTG�VJG
RTQFWEGT� QH� RQYGT� UWRRN[� KPUVCNNCVKQPU� CPF� VJG� OGCUWTGOGPV� KPUVTWOGPVU� RTQFWEGT�
VJQWIJ�PQV�HQT�VJG�UCOG�TGCUQPU��9KVJ�VJG�RTQFWEGT�QH�RQYGT�UWRRN[� KPUVCNNCVKQPU�� VJG
OCKP� KUUWG� KU�EQPVTQNNCDKNKV[�� VJG[� HGGN� VJCV�OCPCIKPI� HKZGF�EQUVU� KU�PQV� UQOGVJKPI� VJG[
CTG�XGT[�IQQF�CV��6JGTGHQTG��VJG[�JCXG�QWVUQWTEGF�VJG�EQORNGVG�RTQFWEVKQP�RTQEGUU��6JG
TGUWNVKPI�HNGZKDKNKV[�KU�KORQTVCPV��DWV�YCU�PQV�VJG�OCKP�TGCUQP�HQT�QWVUQWTEKPI��9KVJ�VJG
OGCUWTGOGPV� KPUVTWOGPVU�RTQFWEGT�� VJG�IQCN�YCU�VQ�OCMG�GXGT[VJKPI� HNGZKDNG� VJCV�ECP
DG�EQPVTQNNGF�GXGP�YJGP�QWVUQWTEGF��%QUVU�CNUQ�RNC[�C�TQNG��UWDEQPVTCEVQTU�QHVGP�JCXG�C
DGVVGT�RTKEG�SWCNKV[�RGTHQTOCPEG��'XGP�UQ��VJG�PCVWTG�QH� VJG�YQTM�VJCV� KU�QWVUQWTEGF� KU
UWEJ�VJCV� KV�ECPPQV�DG�EQPVTCEVGF� KP�CICKP��DGECWUG� KV� KU� VQQ�URGEKHKE��0QVG�VJCV� KP�VJG
HKTUV� UKVWCVKQP�� VJG� HNGZKDKNKV[� KU� NCTIGT�� UKPEG� VJG� RTQFWEGT� QH� RQYGT� UWRRN[� KPUVCNNCVKQPU
ECP�VCMG�DCEM�RCTV�QH�VJG�QWVUQWTEGF�QRGTCVKQPU�YJGP�DWUKPGUU� KU� UNQY��YJGTGCU� VJKU� KU
PQV� VGEJPQNQIKECNN[� RQUUKDNG� YKVJ� VJG� UGEQPF� HKTO�� 6JKU� VGNNU� UQOGVJKPI� CDQWV� VJG
NKOKVCVKQPU�VJCV�EQOG�YKVJ�GXGT[�EJQKEG��GXGP� KH�[QW�YCPV�VQ�DG�CU� HNGZKDNG�CU�RQUUKDNG�
[QW� JCXG� VQ� CEEGRV� VJCV� QVJGT� EJQKEGU�� UWEJ� CU� TGENCKOKPI� RCTV� QH� VJG� QWVUQWTEGF
RTQFWEVKQP��JCXG�VQ�DG�TWNGF�QWV�
#�FKHHGTGPV�CRRTQCEJ�KU�VCMGP�D[�VJG�KPFWUVTKCN�UGTXKEGU�EQORCP[��*GTG�YG�UGG�VJCV�KV�KU
PQV�RQUUKDNG� VQ�OCMG� VJG� EQUVU� HNGZKDNG�� VJG�OCKP�RCTV� IQGU� VQ�YCIGU� CPF� UCNCTKGU��0QV
QPN[�CTG�VJGUG�HKZGF�YKVJKP�VJG�&WVEJ�UQEKCN� KPUVKVWVKQPCN�CTTCPIGOGPVU��DGECWUG�QH�VJG
TGSWKTGF�VTCKPKPI�CPF�GZRGTKGPEG�KV�KU�CNUQ�WPFGUKTCDNG�HTQO�CP�QRGTCVKQPCN�RQKPV�QH�XKGY
VQ�WUG�VGORQTCT[�YQTMGTU��5Q�VJG�EQWTUG�QH�CEVKQP�KU�VQ�OCMG�VJG�GORNQ[GGU�CXCKNCDNG�VQ
OQTG�RCTVU�YKVJKP�VJG�QTICPK\CVKQP�D[�UGVVKPI�WR�CP�KPVGTPCN�GORNQ[OGPV�CIGPE[��6JKU�KU
CP�KORQTVCPV�CURGEV�QH�RGQRNG�� VJG[�ECP�DG�FGRNQ[GF� KP�FKHHGTGPV�YC[U�CPF� KP�FKHHGTGPV
NQECVKQPU� �WPNKMG�OWEJ�GSWKROGPV��OCEJKPGT[�GVE�
6YQ� HKTOU� CTG� CEVKXG� KP� C� RTQEGUU� KPFWUVT[�� KPXQNXKPI� NCTIG� KPXGUVOGPVU� KP� RNCPVU� VJCV
JCXG�C�WUGHWN� NKHG�QH�YGNN�QXGT����[GCTU��$QVJ� HKTOU�TGSWKTG�JKIJ�QRGTCVKPI�TCVGU�� +P�VJG
ECUG�QH�VJG�HKDGT�RTQFWEGT��VJG�RQNKE[�KU�VQ�OCZKOK\G�VJG�WRVKOG�QH�VJG�KPUVCNNCVKQPU��6JG
OCZKOWO� WUG� KORNKGU� VJCV� VJG� EQUV� UKFG� QH� VJG� QRGTCVKQPU� KU� GCUKN[� OCPCIGF�� 6JG
RTQDNGO�NKGU�KP�IGVVKPI�C�FGEGPV�RTKEG�HQT�VJG�RTQFWEVU��$GECWUG�QH�VJG�KORQTVCPEG�QH�VJG
WR�VKOG��VJGTG�KU�C�PGGF�HQT�SWCNKHKGF�UVCHH��VJG�RTQFWEVKQP�JCU�VQ�TWP�UOQQVJN[��CPF�VJG
RTQFWEVU� JCXG� VQ� DG� QH� C� EQPUKUVGPVN[� JKIJ� SWCNKV[�� 6JKU� OGCPU� VJCV� KP� VJKU� ECRKVCN�
KPVGPUKXG�RTQFWEVKQP�RTQEGUU�� NCDQT�SWCNKV[� KU� CV� NGCUV�CU� KORQTVCPV� CU� KP� C�OQTG� NCDQT�
QTKGPVGF�RTQEGUU��6JG�HQQF�RTQFWEGT�CNUQ�UVTKXGU�HQT�C�JKIJ�QRGTCVKPI�TCVG��DWV�VJKU�KU�PQV
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CU�CDUQNWVG�CU�YKVJ� VJG� HKDGT�RTQFWEGT��5KPEG� KVU�RTQFWEVKQP�JCU� C� UGCUQPCN� RCVVGTP�� KVU
UVCDNG�YQTMHQTEG�KU�OCKPVCKPGF�CV�C�NGXGN�LWUV�CDQXG�YJCV U�PGGFGF�KP�VJG�NQY�RGTKQF��6JG
YQTMHQTEG� KU� UWRRNGOGPVGF� YKVJ� VGORQTCT[� YQTMGTU� FWTKPI� VJG� RGCMU�� 9KVJ� VJKU
EQPHKIWTCVKQP�� KV� KU�RQUUKDNG� VQ� EQPVTQN� VJG�RTQEGUUGU�� QVJGTYKUG� VJGTG�YKNN� DG� VQQ�OCP[
KPGZRGTKGPEGF�CPF�WPVTCKPGF�UVCHH��6JG� HQQF�RTQFWEGT�CNUQ� HQNNQYU� VJKU�RTQEGFWTG�YKVJ
KVU�GZVGTPCN�NQIKUVKEU��TGEGPVN[��KV�NQYGTGF�KVU�VTCPURQTVCVKQP�ECRCEKV[�VQ�NQY�RGTKQF�NGXGN�
6JKU�FGETGCUGF�VJG�NGXGN�QH�HKZGF�EQUVU��0GZV�VQ�VJKU��GZVGTPCN�VTCPURQTVGTU�ECP�QRGTCVG�CV
NQYGT�EQUVU�
6JG� OCEJKPG� RTQFWEGT� KU� XGT[� ECWVKQWU� KP� VCMKPI� QP� GZVTC� HKZGF� EQUVU�� 6JG� GZKUVKPI
OCEJKPGT[�JCU�DGGP�KP�RNCEG�HQT�[GCTU��CPF�YKNN�DG�WUGF�VQ�VJG�OCZKOWO�GZVGPV�RQUUKDNG�
0GZV� VQ� VJG� HKZGF� NCDQT� DCUG�� WUG� KU� OCFG� QH� VGORQTCT[� YQTMGTU�� (KPCNN[�� VJG� OGFKC
EQORCP[�VCMGU�KVU�EQUVU�CU�CNOQUV�VQVCNN[�HKZGF��6JG�VGEJPQNQI[�WUGF�FQGU�PQV�QHHGT�OWEJ
EJQKEG��6Q�EQORGPUCVG�HQT�VJKU��KV�NQQMU�HQT�TGXGPWG�UQWTEGU�VJCV�FKURNC[�FKHHGTGPV�E[ENGU�
UQ�CU�VQ�KPETGCUG�VJG�HKPCPEKCN�HNGZKDKNKV[�
#ICKP��VJKU�XKGY�QH�JQY�HKTOU�FGCN�YKVJ�HKZGF�EQUVU�YKNN�IGPGTCNN[�PQV�DG�HQWPF�FKTGEVN[�KP
RTCEVKEG��*QYGXGT��KV�FQGU�IKXG�WU�C�NQIKECN�HTCOGYQTM�HQT�RNCEKPI�FGEKUKQPU�YKVJ�TGURGEV
VQ�HKZGF�EQUVU��6JKU�KU�XGT[�OWEJ�C�EQUV�XKGY��CPF�PQV�UQ�OWEJ�C��NGV U�UC[��OCPCIGTKCN�QT
GXGP�GPVTGRTGPGWTKCN�XKGY��QWVUQWTEKPI��QPG�QH�VJG�JQV�VQRKEU�QH�VJG�OQOGPV��KU�RWUJGF
CU�C�OGCPU�QH� NGXGTCIKPI �VJG�HKTO U�RQUUKDKNKVKGU�VJTQWIJ�WUKPI� YQTNF�ENCUU�UWRRNKGTU ��PQV
C�OGCPU�QH�NQYGTKPI�HKZGF�EQUVU��*QYGXGT��GXGP�UQ��YG�CTG�NGHV�YKVJ�C�YC[�VQ�NQQM�CV�VJG
EQUV�UVTWEVWTG�CU�UQOGVJKPI�OQTG�VJCP�VJG�QRVKOCN�NGXGN�QH�FQN�
9J[� KU� VJKU� XKGY� QH� HKZGF� EQUVU� CPF� HKZGF� EQUV� OCPCIGOGPV� WUGHWN!� 9G� UVCTVGF� VJKU
RTQLGEV�OCP[�[GCTU�CIQ�YKVJ�VJG�QRGTCVKPI�NGXGTCIG�CU�QWT�OCKP�HQEWU�QH�CVVGPVKQP��+P�VJG
DGIKPPKPI�� KV�YCU�DGNKGXGF�
QT�CV� NGCUV�JQRGF��VJCV� KV�YQWNF�DG�RQUUKDNG� VQ� HKPF�QRVKOCN
NGXGNU� HQT� VJG�EQUV� UVTWEVWTG��OQUV� KFGCNN[� KP� VGTOU�QH� VCTIGV�PWODGTU� HQT� VJG�FGITGG�QH
QRGTCVKPI� NGXGTCIG�FQN��9JCV�YG�ECOG� VQ� TGCNK\G�OQTG�CPF�OQTG��JQYGXGT��YCU� VJCV� C
HKTO U�QRGTCVKQPU�CTG�OWEJ�VQQ�EQORNGZ�VQ�DG�ECRVWTGF�KP�QPG�PWODGT��6JG�PGY�XKGY�YG
VCMG�DTKPIU�KV�DCEM�VQ�KVU�TKIJVHWN�RNCEG��CP�KORQTVCPV�PWODGT�KP�FGUETKDKPI�C�HKTO�CPF�KVU
QRGTCVKQPU��DWV�OQTG�VJCP��VJCV�VJG�TGUWNV�QH�OCP[�QVJGT�FGEKUKQPU��CPF�UQ�PQV�
KFGCNN[�
UWKVGF�VQ�TWP�C�HKTO�QP�
6JG�DCUKE�KFGC�YG�PQY�JCXG�KU�VJCV�C�HKTO�CNYC[U�VTKGU�VQ�DTKPI�KVU�QRGTCVKPI�NGXGTCIG�VQ
VJG� NQYGUV� RQUUKDNG� NGXGN�� CPF� VJWU� VQ� OCZKOK\G� HKPCPEKCN� HNGZKDKNKV[�� YKVJKP� VJG
EQPUVTCKPVU�QH�VGEJPQNQI[��EQUVU��EQPVTQN��TGNCVKQPU�CPF�UVTCVGI[��6JKU�IKXGU�WU�C�JCPFNG�KP
CPCN[\KPI�FGEKUKQPU�YKVJ�TGURGEV�VQ�VJGKT�KORCEV�QP�HKZGF�EQUVU�NGXGNU��/QUV�KORQTVCPVN[�
KV� ECP� JGNR� KP� KFGPVKH[KPI� URGEKHKECNN[� VJQUG� CEVKQPU� VJCV� TGNCVG� VQ� HKZGF� EQUVU� CPF
QRGTCVKPI� NGXGTCIG�� CPF� QVJGT� CEVKQPU� VJCV� CNUQ� KPHNWGPEG� VJG� EQUV� UVTWEVWTG�� DWV� CTG
WPFGTVCMGP�DGECWUG�QH�QVJGT��OQTG�KORQTVCPV�TGCUQPU��1H�EQWTUG��YG�GZRGEV�VJCV�QPN[�C
NKOKVGF� 
OC[DG�GXGP�XGT[� NKOKVGF��PWODGT�QH� CEVKQPU� CTG� CKOGF� URGEKHKECNN[� CV� CNVGTKPI
VJG�EQUV�UVTWEVWTG��/QTG�QHVGP��YG�YKNN�UGG�C�UKORNG�EQUV�FTKXGP�FGEKUKQP��QEECUKQPCNN[�C
FGEKUKQP�DCUGF�QP�PQP�HKPCPEKCN�HNGZKDKNKV[�

���� IL[HG�FRVWV�LQ�SUDFWLFH

5GEVKQP�����GZRNQTGF�VJG�EQPUGSWGPEGU�QH�WPFGTVCMKPI�OCPCIGTKCN�CEVKQPU�VJCV�KPHNWGPEG
VJG� NGXGN� QH� HKZGF� EQUVU�� 2GTJCRU�YG� UJQWNF� UC[� VJCV� VJG[� KPHNWGPEG� VJG� KORCEV� QT� VJG



���

KORQTVCPEG�QH�HKZGF�EQUVU��UKPEG�TGXGPWG�OGCUWTGU�VT[�VQ�KPETGCUG�TGXGPWG�YKVJ�TGURGEV�VQ
VJG�HKZGF�EQUVU�KP�RNCEG��6JG[�TGRTGUGPV�VJG�KFGCU�YG�JCXG�TGICTFKPI�VJG�UVTCVGIKGU�HKTOU
ECP� WUG� KP� OCPCIKPI� HKZGF� EQUVU�� +FGCNN[�� YG� YQWNF� PQY� YCPV� VQ� RNCEG� VJGUG� CEVKQPU
YKVJKP�C�UQTV�QH�HTCOGYQTM�HQT�HKZGF�EQUV�OCPCIGOGPV��DWV�YG�JCXG�CNTGCF[�GUVCDNKUJGF
VJCV�UVTKXKPI�HQT�CP�QRVKOCN�EQUV�UVTWEVWTG�KU�PQV�RQUUKDNG� �VJCV�KU��CV�CP�CDUQNWVG�NGXGN�
4CVJGT��YG�JCXG�UWIIGUVGF�C�PWODGT�QH� KUUWGU�YJKEJ�RNC[�C� TQNG� KP�UGVVKPI�VJG� NGXGN�QH
HKZGF�EQUVU��CPF�CU�UWEJ�VJG�EQUV�UVTWEVWTG�QH�C�HKTO�
)KXGP�VJG�KORQTVCPEG�QH�VJG�EQPVGZV�HQT�FGEKUKQPU�TGICTFKPI�VJG�EQUV�UVTWEVWTG�CPF�HKZGF
EQUVU�� YJCV� RQUUKDNG� CRRTQCEJGU� CTG� VJGTG� HQT� ICKPKPI� UQOG� KPUKIJVU� KPVQ� VJG� RTCEVKECN
KUUWGU!�&WG�VQ�VJG�RTGNKOKPCT[�PCVWTG�QH�QWT�OQFGNU��J[RQVJGUKU�VGUVKPI�KU�PQV�VJG�YC[�VQ
RTQEGGF��9G�CTG�UVKNN� KP�CP�GZRNQTCVQT[�RJCUG��6JGTGHQTG��YG� CICKP�ECTTKGF�QWV�C� UOCNN
UGTKGU�QH�KPVGTXKGYU��VQ�HKPF�YJGVJGT�VJGUG�KUUWGU�KPFGGF�EQOG�KPVQ�RNC[��,WUV�CU�YG�WUGF
VJG�HKTUV�TQWPF�QH�KPVGTXKGYU�VQ�IGPGTCVG�KFGCU�QP�VJG�UWDLGEV��CPF�OQTG�IGPGTCNN[�IGV�C
HGGN� HQT� KV� � EQUVU� CTG� KORQTVCPV�� [GU�� DWV�OQTG� KPVGTGUVKPI� KU� YJCV� [QW� ECP� GCTP�YKVJ
VJGO��EQPVTQN�QXGT�[QWT�RTQEGUUGU�KU�QPG�QH�VJG�OQUV�KORQTVCPV�VJKPIU��VJG�EQUV�UVTWEVWTG
FQGUP V�FGVGTOKPG�VJG�RTQHKVCDKNKV[�QH�C�HKTO��C�EJQKEG�KP�VGEJPQNQI[�KU�PQV�VJCV�KORQTVCPV
�YG�PQY�YCPV� VQ� UGG�YJGVJGT�QWT� KFGCU�� CU� UWOOCTK\GF� KP� HKIWTG������ TGCNN[�FQ�EQOG

DCEM�KP�RTCEVKEG����&WG�VQ�VJG�PCVWTG�QH�QWT�VCZQPQOKGU�CPF�EQPEGRVU��VJGTG�KU�PQ�PGGF
HQT� UVTCVKHKECVKQP� CKOGF� CV� VJGQTGVKECN� QT� NKVGTCN� TGRNKECVKQP��#NN� VJCV� YG� PGGF� VQ�OCMG
UWTG�QH�KU�VJCV�YG�HKPF�C�FKXGTUG�UCORNG�QH�HKTOU��YJGTG�YG�ECP�HKPF�OCP[�QH�VJG�CEVKQPU
CPF�FGEKUKQPU�YKVJ�TGURGEV�VQ�HKZGF�EQUVU�VJCV�YG�JCXG�KFGPVKHKGF�RTGXKQWUN[�

������ ILUPV

6Q�HKPF�UQOG�GORKTKECN�TGHNGEVKQP�QP�QWT�KFGCU��YG�VCNMGF�VQ�OCPCIGTU�CV�HKXG�HKTOU��#NN
OCPCIGTU�YGTG�CEVKXG�CV�VJG�DQCTF�NGXGN�QT�QPG�NGXGN�DGNQY��+P�OGGVKPIU�QH�QPG�VQ�VYQ
JQWTU��VJG�EWTTGPV�EQUV�UKVWCVKQP�QH�VJG�HKTO�YCU�FKUEWUUGF��CPF�VJG�FGEKUKQPU�VJCV�NGF�VQ
VJCV� UKVWCVKQP�� 6JG� OCKP� GORJCUKU� NKGU� QP� VJG� KUUWGU� VJCV� RNC[� C� TQNG� KP� HKZGF� EQUV
OCPCIGOGPV ��6JG� VCZQPQOKGU� QH�OCPCIGOGPV� CEVKQPU� 
HKIWTGU� ����� ����� CPF� ����� CTG
PQV� KFGCNN[� UWKVGF� HQT� FKUEWUUKQP�� 6JG[� CTG�OQTG� QH� C� DCUKE� EQPEGRVWCN� CPCN[UKU� QH� VJG
TGNCVKQPUJKR� DGVYGGP� VJG� EQUV� UVTWEVWTG� 
CU�OGCUWTGF�YKVJ� VJG� DTGCM�GXGP� RQKPV�� CPF
OCPCIGTKCN� CEVKQPU��#U� UWEJ�� VJG[� TGRTGUGPV� VJG� KPHNWGPEG� VJCV� WPFGTVCMKPI� C� URGEKHKE
CEVKQP�JCU�QP�VJG�QRGTCVKPI�NGXGTCIG��*QYGXGT��UKPEG�YG�FQ�PQV�JCXG�CP[�KFGCU�QP�YJGP
VQ�GZRGEV�YJKEJ�CEVKQPU��KV�KU�FKHHKEWNV�VQ�FGFWEG�CP[�RTGFKEVKQPU�VJCV�YG�EQWNF�XCNKFCVG�
6JGTGHQTG��VJG�FKUEWUUKQPU�HQEWUGF�QP�VJG�KUUWGU�HTQO�HKIWTG�����

WKH�ZKROHVDOHU
#P� KPFGRGPFGPV� HKTO� 
QXGT� ���� GORNQ[GGU�� TGXGPWGU� QH� UGXGTCN� JWPFTGFU� QH� OKNNKQP
IWKNFGTU�� VJCV� QRGTCVGU� C� EJCKP� QH� UOCNN�YJQNGUCNG� QWVNGVU� RTQXKFKPI� GXGT[VJKPI� VJCV� KU
PGGFGF� KP� VJG� EQPUVTWEVKQP� KPFWUVT[��%WUVQOGTU� CTG� UOCNN� KPUVCNNCVKQP� EQORCPKGU�� CPF
CNUQ� TQQHKPI� EQORCPKGU�� DWKNFKPI� EQPVTCEVQTU�� CPF� VGEJPKECN� UGTXKEGU� QH� QTICPK\CVKQPU�
7NVKOCVGN[��VJG�IQCN�KU�VQ�VCMG�QXGT�VJG�EQORNGVG�UVQEM�QH�UWRRNKGU�QH�VJG�EWUVQOGT��6JKU
�������������������������������������������������
��� KP�FGRVJ�ECUG�UVWF[�TGUGCTEJ�KU�PQV�VJG�YC[�VQ�VCEMNG�VJG�KUUWG�CV�VJKU�RQKPV� KP�QWT� KFGC�FGXGNQROGPV�
UKPEG�KV�YQWNF�DG�KORQUUKDNG�VQ�UGRGTCVG�VJG�EQUV�UVTWEVWTG�CURGEVU�HTQO�CNN�QVJGT�KUUWGU�VJCV�RNC[�C�TQNG�KP
EQPHKIWTKPI�VJG�QRGTCVKQPU�QH�C�HKTO��5GG�4WHHKPK�
������HQT�C�NCWFCDNG�CVVGORV�VQ�ECRVWTG�CNN�VJGUG�KUUWGU�



���

OGCPU� VJCV� GXGT[VJKPI� ECP� DG� DQWIJV� KP� UOCNN� PWODGTU�� CPF� CNUQ� VJCV� OCP[� 
UOCNN�
QWVNGVU�CTG�PGGFGF�VQ�OCMG�UWTG�VJCV�VJG�EWUVQOGT�ECP�IGV�JKU�UWRRNKGU�CV�UJQTV�PQVKEG�
��VGEJPQNQI[��DGKPI�C�YJQNGUCNGT��VJG�VGEJPQNQI[�KU�PQV�C�OCKP�KUUWG�CV�VJG�QWVNGV�NGXGN�
'CEJ� QWVNGV� TGSWKTGU� JQWUKPI� URCEG�� UVQTCIG� TCEMU�� CPF� UWRRN[� UVQEMU�� #NN� QWVNGVU� CTG
NKPMGF� VQ� C� EQORWVGT� PGVYQTM�� VJWU� GPCDNKPI� EGPVTCN� QTFGTKPI�� NQIKUVKEU� CPF
CFOKPKUVTCVKQP�� 6JKU� OGCPU� VJCV� VJG� QWVNGVU� ECP� DG� XGT[� UOCNN�� YKVJ� QHVGP� LWUV� QPG
GORNQ[GG�� 6GEJPQNQI[� KU� KORQTVCPV� KP� VJCV� VJG� EQORWVGT� PGVYQTM� CNNQYU� VJGUG� XGT[
UOCNN�QWVNGVU��DWV�VJGTG�KU�PQ�URGEKCN�UVQTCIG�QT�TGVTKGXCN�GSWKROGPV�CV�VJG�QWVNGV�NGXGN�
��EQUVU��DGECWUG�QH�VJG�PCVWTG�QH�VJG�OCTMGV��EQUV�EQPVTQN�KU�GUUGPVKCN��6JG�HKTO�UWEEGGFU
KP� IGVVKPI� UNKIJVN[� DKIIGT� OCTIKPU� QP� VJG� RTQFWEVU� DGECWUG� QH� VJG� UGTXKEG� KV� QHHGTU

GHHGEVKXGN[�TGOQXKPI�VJG�PGGF�QH�EWUVQOGTU�HQT�UVQEMKPI�UWRRNKGU���1P�VJG�QVJGT�JCPF�
VJGTG�CTG�PQ�GEQPQOKGU�QH�UECNG�QP�VJG�QWVNGV� NGXGN��6JKU�OGCPU�VJCV�VJG�HKZGF�EQUVU�CV
VJG�QWVNGVU�JCXG� VQ� DG� DTQWIJV�FQYP��6Q� CEJKGXG� VJKU�� VJG� HKTO� FGUKIPU� CPF� DWKNFU� KVU
QYP�QWVNGVU��CPF�CNUQ�EQPUVTWEVU�KVU�QYP�UVQTCIG�U[UVGOU�YKVJ�JKIJ�TCEMU�CPF�UOCNN�NCPGU�
6JKU� KU�PQV�C�RTQDNGO�UKPEG�CNN�EWUVQOGTU�CTG�RTQHGUUKQPCNU�YJQ�FQ�PQV�EQOG� HQT� HCPE[
NC[�QWVU� QT� PKEG� FGUKIPU�� +P� C� HWTVJGT� GHHQTV� VQ� TGFWEG� EQUVU�� C� HTCPEJKUG� HQTOWNC� YCU
FGXGNQRGF�KP�YJKEJ�EWUVQOGTU�KP�TGOQVG�CTGCU�QRGP�WR�VJGKT�QYP�KPXGPVQTKGU�HQT�QVJGT
EWUVQOGTU�QH�VJG�HKTO��VJGTGD[�ETGCVKPI�CPQVJGT�QWVNGV�CPF�KPETGCUKPI�VJG�RTGUGPEG�QH�VJG
HKTO�VJTQWIJQWV�VJG�EQWPVT[�
��EQPVTQN�� VJG� NQY�EQUV�EQPEGRV�VJCV� VJG� HKTO�WUGU� KP� KVU�QWVNGVU�OGCPU� VJCV�GORNQ[GGU
JCXG�VQ�JCXG�GZVGPUKXG�MPQYNGFIG�QH�GXGT[VJKPI�YKVJ�TGURGEV�VQ�CNN�RTQFWEVU��KPENWFKPI
RTKEG�NGXGNU��FKUEQWPVU�CPF�VJG�ECRCEKV[�VQ�PGIQVKCVG�QP�VJGO��0GZV�VQ�VJKU��VJG[�JCXG�VQ
UVQEM�VJG�UWRRNKGU��CPF�RGTHQTO�VJG�CFOKPKUVTCVKXG�CEVKXKVKGU�CV�VJG�QWVNGV��#NN�VJKU�OCMGU
KV�KORQUUKDNG�VQ�WUG�VGORQTCT[�YQTMGTU�CV�VJG�QWVNGVU��'ORNQ[GGU�CTG�TGSWKTGF�VQ�YQTM�KP
C�TGIKQP��TCVJGT�VJCP�CV�LWUV�QPG�QWVNGV��KP�QTFGT�VQ�HKNN�WR�RNCEGU�VJCV�CTG�XCECPV�DGECWUG
QH�KNNPGUU�QT�JQNKFC[U��'XGP�OQTG��VJG�NGXGN�QH�VTCKPKPI�CPF�GZRGTKGPEG�PGGFGF�KU�UQ�JKIJ
VJCV� C�PGY�EQPEGRV� KU� DGKPI�FGXGNQRGF�� GORNQ[GGU�PQ� NQPIGT� CTG� CNNQYGF� VQ� PGIQVKCVG
RTKEGU��QT�CEEGRV�URGEKCN�QTFGTU��+H�EWUVQOGTU�YCPV�OQTG�GZRGTVKUG��VJG[�ECP�ECNN�UGTXKEG
PWODGTU� YJGTG� VJKU� GZRGTVKUG� KU� CXCKNCDNG�� #NN� VJKU� TGFWEGU� VJG� PGGF� HQT� VTCKPKPI� CPF
GZRGTKGPEG�� VJWU� TGFWEKPI� VJG� EQPVTQN� RTQDNGO�� CPF� UKOWNVCPGQWUN[� KPETGCUKPI� VJG
HNGZKDKNKV[�
�� TGNCVKQPU�� DGKPI� C� YJQNGUCNGT�� VJG� HKTO� KU� EQPUVCPVN[� QP� VJG� DTKPM� QH� GNKOKPCVKQP �
9JGPGXGT�EWUVQOGTU�OCMG�NCTIG�QTFGTU��VJG[�ECP�IQ�FKTGEVN[�VQ�VJG�UWRRNKGT�CPF�DW[�KV
HTQO�JKO��6JG�VTKEM�KU�CVVTCEVKPI�UOCNNGT�EWUVQOGTU�VJTQWIJ�VJG�CFFGF�UGTXKEG�QH�DGKPI
RTGUGPV� CNN� QXGT� VJG� EQWPVT[� CPF� UWRRN[KPI� KP� CP[� PWODGT� QT� COQWPV� VJG� EWUVQOGT
YCPVU��7NVKOCVGN[��QPEG�C�EWUVQOGT�JCU�FGEKFGF�VQ�IGV�CNN�JKU�UWRRNKGU�HTQO�VJG�HKTO�CPF
IGVU�TKF�QH� KVU�QYP�KPXGPVQTKGU��JG�KU� KP�VJGTG�HQT�VJG�NQPI�TWP��9KVJ�TGURGEV�VQ� KVU�QYP
UWRRNKGTU�� VJG� HKTO� KU�PQV� TGCNN[� KP� C� RQUKVKQP� VQ� EQOOCPF� URGEKCN� RTKXKNGIGU��*QYGXGT�
VJKU�CNUQ�IQGU�HQT�KVU�EQORGVKVQTU�
��UVTCVGI[��VJG�EQPEGRV�QH�RTQXKFKPI�HWNN�UGTXKEG�VQ�UOCNN�EWUVQOGTU�KU�VJG�DCUKE�UVTCVGIKE
EJQKEG� VJCV�IWKFGU�OQUV�QH� VJG�FGEKUKQPU�FKUEWUUGF��6JKU� KORNKGU� VJCV� VJG� HKTO�YKNN� PQV
EQORGVG�QP�RTKEG�



���

WKH�FKHPLFDO�ILUP
#�NKUVGF�HKTO���������GORNQ[GGU��UGXGTCN�DKNNKQP�IWKNFGTU�TGXGPWG��CEVKXG�KP�C�TCPIG�QH
OCTMGVU� HTQO� DCUG� EJGOKECNU� VQ� RJCTOCEGWVKECN� KPITGFKGPVU�� 5QOG� ��� DWUKPGUU� WPKVU�
ITQWRGF� KPVQ� VJTGG� FKXKUKQPU�� 6JG� ECUJ� IGPGTCVGF� YKVJ� VJG� DCUG� EJGOKECNU� KU� WUGF� VQ
KPXGUV� KP� VJG� JKIJGT� OCTIKP� RTQFWEVU�� YJKEJ� VGPF� VQ� DG� NGUU� E[ENKECN� VJCP� VJG� DCUG
EJGOKECNU�
�� VGEJPQNQI[�� VJG� EJGOKECN� KPFWUVT[� KU� VJG� VGZVDQQM� GZCORNG�YJGP� VCNMKPI� CDQWV� VJG
EQUV�UVTWEVWTG���� +P�IGPGTCN��EJGOKECN�RTQEGUUGU�TGSWKTG�XGT[�NCTIG�KPXGUVOGPVU��$GECWUG
QH�VJKU��VJG�HKZGF�EQUVU�ECWUGF�D[�FGRTGEKCVKQP�EJCTIGU�CTG�UWDUVCPVKCN��(WTVJGTOQTG��VJG
RTQEGUUGU�TWP�QT�FQ�PQV�TWP��DWV�VJG[�FQ�PQV�QRGTCVG�CV�����QH�ECRCEKV[��&GXGNQRKPI�PGY
VGEJPQNQIKGU�VJCV�CNNQY�RTQFWEVKQP�CV�QVJGT�UECNGU�KU�CNUQ�XGT[�GZRGPUKXG��'EQPQOKGU�QH
UECNG� CTG� GXGT[VJKPI�� CPF� CU� C� EQPUGSWGPEG� VJG� HKZGF� EQUV� RGT� WPKV� QH� QWVRWV� KU� C� MG[
KPFKECVQT��#NN� VJKU�OGCPU�VJCV� KP�VJG�DCUG�EJGOKECNU�� VJGTG� KU�EQPUVCPV�RTGUUWTG�QP�VJG
RTKEGU�DGECWUG�GXGT[DQF[�JCU� VQ� HKNN�WR�JKU�ECRCEKV[��$GECWUG�QH� VJG�JKIJ� HKZGF�EQUVU� KP
VJG�RTQFWEVKQP�RTQEGUU��VJG�HKTO�EQPUVCPVN[� NQQMU�HQT�YC[U�VQ�KPETGCUG�VJG�XCTKCDKNKV[�QH
QVJGT� EQUVU�� +V� JCU� QWVUQWTEGF� OCLQT� RCTVU� QH� VJG� OCKPVGPCPEG�� GPIKPGGTKPI�� CPF
RWTEJCUKPI�FGRCTVOGPVU��CU�YGNN�CU� UOCNNGT�FGRCTVOGPVU� NKMG�VJG� KPVGTPCN� VTCXGN�CIGPE[
CPF�VJG�VTCPUNCVKQP�DWTGCW�
�� EQUVU�� UKPEG� VJG� RTQEGUU� EQUVU� ECPPQV� DG�OCFG�OQTG� HNGZKDNG�� VJG� HKTO� VTKGU� VQ� DTKPI
VJGO�FQYP��(QT�GZCORNG��VJG�QRGTCVQTU�YQTM�KP�RQQNU��CPF�CU�UWEJ�CTG�CXCKNCDNG�HQT�OQTG
VJCP�QPG�DWUKPGUU�WPKV�
CNVJQWIJ�VJGKT�NCDQT�EQUVU�TGOCKP�HKZGF�HQT�VJG�HKTO�CU�C�YJQNG��
'XGP�OQTG�KORQTVCPV�HQT�DTKPIKPI�FQYP�HKZGF�EQUVU�RGT�WPKV�KU�VJG�EQPVKPWCN�KPETGCUG�QH
RNCPV� ECRCEKV[� VJTQWIJ� RTQEGUU� QRVKOK\CVKQP�� VJG� WNVKOCVG� ECRCEKV[� QH� C� RNCPV� ECP� DG
VYKEG� KVU� KPKVKCN� ECRCEKV[�� #NUQ�� RCTV� QH� VJG� TCVKQPCNG� QH� QWVUQWTEKPI� FGRCTVOGPVU� KU� KP
EQUVU�� UKPEG�VJG�EJGOKECN� UGEVQT�JCU�C� TGNCVKXGN[�JKIJ� NGXGN�QH�YCIGU�� VJG� NCDQT�EQUVU�QH
QWVUQWTEGF�FGRCTVOGPVU�CTG�NQYGT��(KPCNN[��UKPEG�KPVGTPCN�UGTXKEGU�VGPF�VQ�IGPGTCVG�VJGKT
QYP�FGOCPF��QWVUQWTEGF�UGTXKEGU�CTG�WUGF�NGUU��TGUWNVKPI�KP�NQYGT�VQVCN�EQUVU��6JG�IQCN�KU
VTCFKPI� KP� HKZGF� HQT�XCTKCDNG�EQUVU��DWV�YKVJ�VQVCN�XCTKCDNG�EQUVU�COQWPVKPI�VQ� NGUU�VJCP
VJG�RTGXKQWU�HKZGF�EQUVU�
�� EQPVTQN�� CNVJQWIJ� VJG� OCKPVGPCPEG� KU� NCTIGN[� QWVUQWTEGF�� VJGTG� KU� UVKNN� EQPUKFGTCDNG
MPQY�JQY� YKVJKP� VJG� HKTO�� 6JG� GUUGPVKCN� OCKPVGPCPEG� GZRGTVKUG� JCU� DGGP� TGVCKPGF�
/WEJ�CVVGPVKQP�KU�RCKF�VQ�VJG�TGNCVKQPUJKR�YKVJ�VJG�UWRRNKGTU�QH�UGTXKEGU��VJKU�PGGFU�VQ�DG
YGNN�OCPCIGF��,WUV�CU�KV�YCU�PQV�RQUUKDNG�HQT�VJG�HKTO�KVUGNH�VQ�RGTHQTO�OCLQT�OCKPVGPCPEG
LQDU�QP�OCP[�RNCPVU�CV� VJG� UCOG� VKOG�� KV� PQY� TGSWKTGU� KPVGPUKXG� EQQRGTCVKQP�YKVJ� VJG
OCKPVGPCPEG� HKTOU� VQ� RNCP� VJGUG� LQDU�� %GTVCKP� UWRRQTV� RTQEGUUGU� CTG� GUUGPVKCN� VQ� VJG
HKTO U�EQORGVKVKXG�RQUKVKQP�CPF�CTG�VJGTGHQTG�MGRV�KP�JQWUG��(QT�GZCORNG��VJG� VGEJPKECN
UGTXKEG�UVCHH �VJCV�JGNRU�EWUVQOGTU�KP�QRVKOK\KPI�VJG�EWUVQOGT U�RTQEGUUGU��CPF�HWPEVKQPU
CU�C�NKPM�RKP�DGVYGGP�EWUVQOGT�TGSWKTGOGPVU�CPF�FGUKTGU��CPF�VJG�HKTO U�QYP�RTQFWEVKQP
CPF�FGXGNQROGPV�RTQEGUUGU��1VJGT�VJCP�VJG�HGY�GUUGPVKCN�UWRRQTV�CEVKXKVKGU��GXGT[VJKPI
ECP�DG�QWVUQWTEGF�YKVJQWV�OCP[�EQPVTQN�RTQDNGOU��#U�CP�KPFKECVKQP�QH�JQY�HCT�VJG�HKTO
JCU� EQOG� KP� VJKU� TGURGEV�� KV� JCU� PQV� JKTGF� RGQRNG� DGNQY� KPVGTOGFKCVG� XQECVKQPCN
GFWECVKQP�NGXGNU�KP�VJG�RCUV�VGP�[GCTU�

�������������������������������������������������
���CPF�CNUQ�VJG�2J�&��VJGUKU�GZCORNG��UGG�UGEVKQP�����
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�� TGNCVKQPU�� QWVUQWTEKPI� UGTXKEGU� TGSWKTGU� C� YGNN�FGXGNQRGF� OCTMGV� HQT� VJGUG� UGTXKEGU�
7NVKOCVGN[��VJG�HKTO�YQWNF�NKMG�VQ�EQPVTCEV�KVU�QRGTCVQTU�QP�C�VGORQTCT[�DCUKU��DWV�VJKU�KU
PQV�RQUUKDNG�UKPEG�VJGTG�KU�PQ�OCTMGV��#U�KPFKECVGF�WPFGT� EQPVTQN ��QWVUQWTEKPI�TGSWKTGU
IQQF� TGNCVKQPUJKR� OCPCIGOGPV�� *QYGXGT�� FWG� VQ� VJG� PCVWTG� QH� VJG� RTQEGUU� KPFWUVT[�
UGTXKEG�UWRRNKGTU�YQTM�KP�UWRRQTV�CEVKXKVKGU��PQV�KP�EQTG�CTGCU�YKVJ�TGURGEV�VQ�RTQFWEVKQP�
+P�IGPGTCN�� VJGTG� UJQWNF�DG�PQ�RTQDNGOU� KP�DGEQOKPI� VQQ�FGRGPFGPV�QP�CP[� UWRRNKGTU�
6JG�TGNCVKQPUJKR�YKVJ�VJG�DW[GTU�XCTKGU�RGT�DWUKPGUU�WPKV��9JGTG�DWUKPGUU�WPKVU�RTQFWEG
EQOOQFKVKGU�� VJGTG� KU� QPN[� RTKEG� EQORGVKVKQP�� 9JGP� VJG� RTQFWEVU� IGV� OQTG
FKHHGTGPVKCVGF�� KV� KU� RQUUKDNG� VQ� DWKNF� WR� C� TGNCVKQPUJKR� YKVJ� VJG� EWUVQOGTU�� GURGEKCNN[
VJTQWIJ� VJG� CEVKXKVKGU� QH� VJG� CHQTGOGPVKQPGF� VGEJPKECN� UGTXKEG� UVCHH�� (WTVJGTOQTG�� VJG
HKTO�KU�XGT[�CEVKXG�KP�UWRRN[KPI�VQ�VJG�RJCTOCEGWVKECN�KPFWUVT[��2JCTOCEGWVKECN�HKTOU�CTG
KPETGCUKPIN[� VGPFKPI� VQ� DGEQOG� 4�&� CPF� OCTMGVKPI� QTICPK\CVKQPU�� NGCXKPI� VJG
RTQFWEVKQP�VQ�QVJGTU�
��UVTCVGI[��VJG�EJGOKECN� KPFWUVT[� KU�QPG�YJGTG�UVTCVGI[� KU� UQOGVJKPI� HQT� VJG� NQPI�VGTO�
#U�VJG�KPVGTXKGYGG�PQVGF�� 5VTCVGI[�FKUEWUUKQPU�KP�VJG�UGTXKEG�UGEVQT�CTG�UKORNG�DGECWUG
UVTCVGI[�KU�CNOQUV�HTGG��/CMKPI�C�UVTCVGIKE�EJQKEG�KP�VJG�EJGOKECN�UGEVQT�JCU�C�RTKEG�VCI�QH
JWPFTGFU� QH� OKNNKQPU�� KH� PQV� DKNNKQPU� � 6JGUG� RTKEG� VCIU� NGCF� VQ� UWDUVCPVKCN� HKZGF� EQUVU�
OCMKPI� KV� PGEGUUCT[� VQ� CEVKXGN[� NQQM� HQT� RQUUKDKNKVKGU� VQ�OCMG� QVJGT� HKZGF� EQUVU� KP� VJG
QTICPK\CVKQP�OQTG�XCTKCDNG� �CPF�NQYGT�

WKH�RSWLFDO�PDFKLQHU\�SURGXFHU
#�NKUVGF� HKTO�������GORNQ[GGU�� TGXGPWGU�QH� CRRTQZKOCVGN[� �� DKNNKQP� IWKNFGTU��&GUKIPU
CPF� DWKNFU� QRVKECN� OCEJKPGT[� WUGF� KP� RTQFWEVKQP� RTQEGUUGU� KP� VJG� EQORWVGT� CPF
KPHQTOCVKQP�VGEJPQNQI[�KPFWUVT[��6JG�RTQFWEVKQP�NGXGN�KU�UGXGTCN�JWPFTGF�WPKVU�RGT�[GCT�
6JG�HKTO�KU�CEVKXG�KP�C�VGEJPQNQIKECNN[�XGT[�CFXCPEGF�KPFWUVT[��+V�KU�CEVKXGN[�KPXQNXGF�KP
FGXGNQRKPI�VJG�VGEJPQNQIKGU�YJKEJ�YKNN�DG�PGGFGF�KP�VJG�EQORWVGT�KPFWUVT[�KP����[GCTU
VKOG��TCVJGT�VJCP�IGVVKPI�VJG�OQUV�QWV�QH�VJG�EWTTGPV�RTQFWEVKQP�VGEJPQNQIKGU�
��VGEJPQNQI[��QXGT�����QH� VJG�FKTGEV�EQUVU�QH� C�OCEJKPG�EQOGU� HTQO�QWVUKFG� VJG� HKTO�
$CUKECNN[��VJG�HKTO�FGUKIPU��CUUGODNGU��CPF�VGUVU��YJKNG�VJG�RTQFWEVKQP�QH�VJG�EQORQPGPVU
KU�FQPG�D[�UWRRNKGTU��6JG�EWUVQOGT�KU�RTKOCTKN[�KPVGTGUVGF�KP�QPG�VJKPI��FQGU�VJG�OCEJKPG
TWP� UOQQVJN[�� YKVJ� C� UJQTV� NGCF�VKOG!� 6JKU� OGCPU� VJCV� SWCNKV[� KP� RTQFWEVKQP� CPF
CUUGODN[� KU� QH� VJG� WVOQUV� KORQTVCPEG� 
OQTG� VJCP� RTKEG��� CPF� HWNN� EQPVTQN� QH� VJG
QRGTCVKQPCN�RTQEGUUGU� KU�VJG�YC[�VQ�CEJKGXG�VJCV��6JG�HKTO�WUGU�UGXGTCN�FQ\GP�RTGHGTTGF
UWRRNKGTU�� CPF� KV� CEVKXGN[� OQPKVQTU� CPF� UWRRQTVU� VJGKT� QRGTCVKQPU� VQ� OCMG� UWTG� VJG
EQORQPGPVU�GPVGTKPI�VJG�CUUGODN[�CTG�RGTHGEV��*QYGXGT��VJG�ENQUG�EQQRGTCVKQP�DGVYGGP
VJG�HKTO�CPF�KVU�UWRRNKGTU�OGCPU�VJCV�VJG�EQUVU�CTG�PQV�
��EQUVU��EQUVU�CTG� VQVCNN[�WPKORQTVCPV ��%QUV�EQPVTQN� KU� KORQTVCPV��DWV� VJG� HKTO�VTKGU� VQ
CEJKGXG� VJKU� VJTQWIJ� EQPVTQNNKPI� VJG� QRGTCVKQPU�� VQVCN� SWCNKV[� OCPCIGOGPV�� UVCVKUVKECN
RTQEGUU� EQPVTQN� CPF�QVJGT� QRGTCVKQPCN�OGCUWTGU�� TCVJGT� VJCP� ECNEWNCVKPI� UVCPFCTF� WPKV
EQUVU� CPF� GHHKEKGPE[� TGUWNVU�� 6JKU� KU� QPN[� RQUUKDNG�� JQYGXGT�� DGECWUG� VJG� EWUVQOGTU
TGEQIPK\G�VJCV�VJG�OCEJKPGU�JCXG�VQ�HWPEVKQP�WR�VQ�URGEKHKECVKQP�CPF�YKVJQWV�FQYPVKOG
KP�QTFGT�VQ�OCMG�OQTG�OQPG[�YKVJ�VJGO��6JGTGHQTG��RTKEG�KU�KORQTVCPV��DWV�RGTHQTOCPEG
GXGP�OQTG��6JG� KORNKECVKQPU� HQT� VJG�EQUV�EQPVTQN�YKVJKP�VJG�RTQFWEVKQP�RTQEGUU�QH� VJG
HKTO�CPF� KVU� UWRRNKGTU�CTG� VJCV�RTKEG��CPF�VJWU�EQUVU��CTG�QH�QPN[� UGEQPFCT[� KORQTVCPEG�
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0QVG�VJCV�VJG�EQUVU�KP�VJG�CTGCU�QWVUKFG�QH�VJG�EQTG�EQORGVGPEGU�CTG�OCFG�CU�HNGZKDNG�CU
RQUUKDNG��UKPEG�VJG�EWUVQOGT�FQGU�PQV�RC[�HQT�ENGCPGTU��ECVGTGTU�CPF�VJG�NKMG�
�� EQPVTQN�� EQPVKPWKPI� VJG� EQUV� UVQT[�� KH� EQUVU� CTG� TGNCVKXGN[� WPKORQTVCPV�� EQPVTQN� KU
GXGT[VJKPI��6JKU�KU�YJ[�VJG�TGNCVKQPUJKR�YKVJ�VJG�RTGHGTTGF�UWRRNKGTU�KU�XGT[�KPVGPUG��VJG
HKTO� CEVKXGN[� UWRRQTVU�� OQPKVQTU�� CPF� UQOGVKOGU� GXGP� KPXGUVU� KP� VJG� QRGTCVKQPU� QH� KVU
UWRRNKGTU��1P� VJG�QVJGT�JCPF�� VJG� GZRGTVKUG� VQ�OCPWHCEVWTG� VJG� EQORQPGPVU� KP�JQWUG
JCU�PGXGT�DGGP�FGXGNQRGF��UQ�VJGTG�KU�PQ�EJQKEG�YKVJ�TGURGEV�VQ�YJGVJGT�QT�PQV�VQ�WUG
QWVUKFG�UWRRNKGTU�
��TGNCVKQPU��QPEG�EWUVQOGTU�JCXG�EJQUGP�VJG�VGEJPQNQI[�QH�VJG�HKTO��VJG[�CTG�FGRGPFGPV
QP�KV��5Q�VJG�HKTO�VTKGU�VQ�GPUWTG�KV�KU�CV�VJG�HQTGHTQPV�QH�VJG�VGEJPQNQIKECN�FGXGNQROGPVU�
KP�RCTV�D[�YQTMKPI�VQIGVJGT�YKVJ�EWUVQOGTU� KP�FGXGNQRKPI�PGY�VGEJPQNQIKGU��VQ�DG�UWTG
VJCV� EWUVQOGTU� CTG� KPVGTGUVGF� KP� VJG� HKTO U� VGEJPQNQI[��9KVJ� TGURGEV� VQ� KVU� UWRRNKGTU�
VJGTG� KU� C� UVTQPI� KPVGTFGRGPFGPEG� YKVJ� VJG� OCPWHCEVWTGTU� QH� EQTG� EQORQPGPVU�
6JGTGHQTG��VJGUG�UWRRNKGTU�PGGF�VQ�QRGP�WR�VJGKT�DQQMU�HQT�VJG�HKTO��#NUQ��VJG[�PGGF�VQ
CRRN[�VJG�UCOG�QRGTCVKQPU�RJKNQUQRJ[�CU�VJG�HKTO��'HHKEKGPE[�ICKPU�JCXG�VQ�DG�RCUUGF�QP
VQ�C�NCTIG�GZVGPV�VQ�VJG�HKTO��+P�TGVWTP��VJG�UWRRNKGTU�CTG�LWFIGF�HKTUV�QP�VJGKT�SWCNKV[�CPF
VKOGNKPGUU��9KVJ�QPG�UWRRNKGT�QH�C�ETWEKCN�EQORQPGPV��VJG�TGNCVKQPUJKR�KU�UWEJ�VJCV�KV�KU
GHHGEVKXGN[� C� RCTV� QH� VJG� HKTO�� 6JG[� CTG� HWNN[� FGRGPFGPV� WRQP� QPG� CPQVJGT�� YJKEJ� KU
UQOGVJKPI�VJCV�[QW�TGCNN[�JCXG�VQ�YCPV��CPF�TGCNN[�JCXG�VQ�EJQQUG�HQT �
�� UVTCVGI[�� VJG� HKTO� VTKGU� VQ� CEJKGXG� EQORGVKVKXG� CFXCPVCIG�D[�WUKPI� VJG�DGUV� UWRRNKGTU
CPF�D[�FGXGNQRKPI�VQOQTTQY U�VGEJPQNQI[� KVUGNH��6JKU�OGCPU�VJCV� VJG�TGNCVKQPUJKR�YKVJ
VJG�UWRRNKGTU� KU�OQTG�VJCP� LWUV�DW[KPI�RCTVU��%QPUGSWGPVN[��CNVJQWIJ�OQUV�QH� VJG�EQUVU
CTG�OCFG�QWVUKFG�QH�VJG�HKTO��VJKU�FQGU�PQV�VTCPUNCVG�KPVQ�C�YJQNN[�XCTKCDNG�EQUV�UVTWEVWTG�
6JG�HKTO�PGGFU�VJG�UWRRNKGTU�
CNOQUV��CU�OWEJ�CU�VJG[�PGGF�KV��UQ�KV�ECPPQV�RWV�CNN�VJG
XQNWOG�TKUM�YKVJ�VJG�UWRRNKGTU�

WKH�PXOWL�SURGXFW�FRPSDQ\
#P� KPFGRGPFGPV� HKTO�������GORNQ[GGU�� TGXGPWGU�QH� CRRTQZKOCVGN[� �� DKNNKQP� IWKNFGTU�
#EVKXG� KP� RTQEGUUKPI� CPKOCN� UNCWIJVGT� D[�RTQFWEVU� CPF� TGUKFWGU� 
VJTGG� FKXKUKQPU��� KP
RTQFWEKPI�IGNCVKP�ECRUWNGU�HQT�VJG�RJCTOCEGWVKECN� KPFWUVT[��CPF� KP�IGPGTKE�FTWIU�
GCEJ
QPG�FKXKUKQP��
�� VGEJPQNQI[�� VJG� FKXKUKQPU� VJCV� RTQEGUU� UNCWIJVGT� TGUKFWGU� CTG� XGT[� OWEJ� RTQEGUU
KPFWUVTKGU��#U� UWEJ�� VJG[� FGCN� YKVJ� VJG� V[RKECN� KUUWGU��OCP[� HKZGF� EQUVU�� GEQPQOKGU� QH
UECNG�� HKNNKPI� WR� ECRCEKV[�� HGY� RQUUKDKNKVKGU� HQT� OCMKPI� EQUVU� XCTKCDNG�� #P� GZVTC
EQORNKECVKQP� KU� VJG� PGGF� HQT� QXGTECRCEKV[�� UKPEG� VJG� UWRRNKGU� MGGR� EQOKPI� HTQO� VJG
UNCWIJVGTJQWUGU��VJG�RTQEGUUGU�UJQWNF�DG�CDNG�VQ�QXGTEQOG�QEECUKQPCN�DQVVNGPGEMU��9KVJ
VJG� ECRUWNGU� RTQFWEVKQP� CPF� GURGEKCNN[� VJG� IGPGTKE� FTWIU� FKXKUKQP�� VJGTG� KU� UVKNN� OWEJ
TQQO� HQT� RTQEGUU� KORTQXGOGPV�� WRITCFKPI� UJQWNF� NGCF� VQ� NGUU� QRGTCVQTU�� CPF� VJWU� NGUU
HKZGF�EQUVU�
��EQUVU��KP�QTFGT�VQ�CEJKGXG�GEQPQOKGU�QH�UECNG��VJG�HKTO�JCU�EQPEGPVTCVGF�VJG�RTQEGUUKPI
QH�TGUKFWGU�KP�C�HGY�NCTIG�RNCPVU��+V�JCU�DQWIJV�UOCNNGT�RNCPVU��ENQUGF�VJGO��CPF�DTQWIJV
QXGT�VJG�RTQFWEVKQP�VQ�VJG�NCTIG�RNCPVU��9KVJKP�VJG�RNCPVU��EQUVU�CTG�HKZGF�HQT�UQOG�����
8CTKCDNG�EQUVU�CTG� KP�OCKPVGPCPEG��CPF� KP� NQIKUVKEU��YJGTG�C�RCTV�QH� VJG�EQUVU�JCU�DGGP
QWVUQWTEGF��6GORQTCT[�YQTMGTU�CTG�WUGF�VQ�C�UOCNN�GZVGPV�KP�VJG�RTQFWEVKQP��DWV�CICKP
VJG�PCVWTG�QH�VJG�RTQEGUU�OGCPU�VJCV�VJGTG�KU�NKVVNG�TQQO�HQT�XCTKCDKNKUCVKQP�QH�EQUVU��6JKU
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NGCFU�VQ�C�HQEWU�QP�NQY�QXGTCNN�EQUVU��#U�PQVGF�WPFGT�VGEJPQNQI[��VJG�QVJGT�FKXKUKQPU�UVKNN
JCXG�TQQO�HQT�RTQEGUU�KORTQXGOGPVU�KP�QTFGT�VQ�EWV�HKZGF�EQUVU�
��EQPVTQN��VJG�KORQTVCPEG�QH�MGGRKPI�VJG�RNCPVU�TWPPKPI�KU�UQ�JKIJ��VJCV�VJG�HKTO�YCPVU
VQ�MGGR�EQPVTQN�QXGT�KVU�OCKPVGPCPEG�RTQEGUUGU��6JGTGHQTG��VJG�RCTV�QH�VJG�OCKPVGPCPEG
VJCV� KU�QWVUQWTEGF� KU�QPN[�PGGFGF� CV� RGCM� NGXGNU��#ICKP�� VJG�OCKP� KUUWG� KU� VQ�MGGR� VJG
RNCPVU�HKNNGF�CPF�WUG�VJG�ECRCEKV[�
��TGNCVKQPU��YKVJ�VJG�RTQEGUUKPI�QH�CPKOCN�TGUKFWGU��VJG�TGNCVKQPUJKR�YKVJ�VJG�UWRRNKGTU�KU
QH�C�WPKSWG�PCVWTG��6JG�UNCWIJVGTJQWUGU�IGV�PQVJKPI�HQT�VJGKT�UWRRNKGU��CPF�KH�KV�KU�WR�VQ
VJG�HKTO��VJG[�CTG�IQKPI�VQ�JCXG�VQ�RC[�HQT�KV�KP�VJG�HWVWTG��6JG�RTQFWEVU�EQOKPI�QWV�QH
VJG� RTQEGUUGU� CTG� EQOOQFKVKGU� YJQUG�OCKP� EQORGVKVQT� KU� UQ[C�� 6JG� RTKEG� QH� UQ[C� JCU
HCNNGP� KP� TGEGPV�[GCTU�CPF�PQ�WRVWTP� KU� GZRGEVGF��5KPEG� VJG� EQUVU� CTG� UVKNN� VJGTG�� DGKPI
NCTIGN[�HKZGF��VJG�HKTO�HCEGU�C�VQWIJ�RGTKQF�
��UVTCVGI[��VJG�UVTCVGI[�QH�VJG�HKTO�KU�CKOGF�CV�CEJKGXKPI�UVTQPI�RQUKVKQPU�KP�VJG�OCTMGV�
GKVJGT�VJTQWIJ�JCXKPI�C�FQOKPCPV�OCTMGV�UJCTG��QT�VJTQWIJ�QHHGTKPI�WPKSWG�RTQFWEVU��+V
HGGNU�XGT[�UVTQPIN[�VJCV�DGKPI�C�PQP�NKUVGF�HKTO�IKXGU�KV�OQTG�NGGYC[�KP�TGCEJKPI�VJKU�IQCN�
DGECWUG� QWVUKFG� UJCTGJQNFGTU� FQ� PQV� CRRTGEKCVG� VJCV� UJQTV�VGTO� RTQHKV� UWHHGTU� YJGP
KPXGUVKPI� KP� RTQLGEVU� VJCV� CTG� RTQHKVCDNG� KP� VJG� NQPI� TWP �� 6JKU� KU� KORQTVCPV�� UKPEG� VJG
VTCFKVKQPCN�FKXKUKQPU�VJCV�RTQEGUU�VJG�UNCWIJVGT�TGUKFWGU�CTG�NKOKVGF�KP�VJGKT�ITQYVJ�
FWG
VQ� VJG� IQXGTPOGPV U� RNCPU� HQT� VJG� CITKEWNVWTCN� UGEVQT��� 'ZRCPFKPI� KPVQ� TGNCVGF�� DWV
FKHHGTGPV�UGEVQTU�NKMG�VJG�RJCTOCEGWVKECN�KPFWUVT[�EQUVU�VKOG�CPF�OQPG[��DWV�QHHGTU�OQTG
ITQYVJ� RTQURGEVU� CPF� JKIJGT� OCTIKPU�� 6JKU� KU� RCTVN[� DGECWUG� VJG[� CTG� ENQUGT� VQ� VJG
EQPUWOGT��YJGTGCU�VJG�VTCFKVKQPCN�FKXKUKQPU�CTG�OQTG�DWUKPGUU�VQ�DWUKPGUU�

WKH�HQULFKPHQW�FRPSDQ\
#P� KPFGRGPFGPV� HKTO�� ����� GORNQ[GGU�� TGXGPWGU� QH� CRRTQZKOCVGN[� �� DKNNKQP� IWKNFGTU�
2TQEGUUKPI� QH� TCY� OCVGTKCN� HQT� JKIJN[� TGIWNCVGF� KPFWUVTKGU�� CU� YGNN� CU� RTQFWEKPI� VJG
ECRKVCN�IQQFU�PGGFGF�HQT�VJG�RTQEGUUKPI�
��VGEJPQNQI[��VJG�GPTKEJOGPV�RTQEGUU�KU�C�V[RKECN�RTQEGUU�KPFWUVT[��6JG�RTQEGUUGU�FQ�PQV
RTQFWEG�RTQFWEVU�VJCV�CTG�UQNF��DWV�RGTHQTO�QRGTCVKQPU�QP�TCY�OCVGTKCNU�UWRRNKGF�D[�VJG
EWUVQOGTU�� VJCV� CTG� UWDUGSWGPVN[� TGVWTPGF� VQ� VJG� EWUVQOGTU�� 6JGTGHQTG�� VJG� HKTO� UGGU
KVUGNH� CU� RTQXKFKPI� C� UGTXKEG�� TCVJGT� VJCP� DGKPI� C� RTQFWEVKQP� HKTO�� #� RTQFWEVKQP� NKPG
EQPUKUVU�QH�FQ\GPU�QH� KFGPVKECN�OCKP�EQORQPGPVU�� VJCV�JCXG� VQ� TWP�EQPVKPWQWUN[��6JG[
CTG� PGXGT� UVQRRGF� HQT� OCKPVGPCPEG�� YJGP� VJG[� UVQR� TWPPKPI�� VJG[� CTG� TGRNCEGF�� 6JG
EQORQPGPVU�CTG�FGUKIPGF�CPF�OCPWHCEVWTGF�KP�JQWUG��6JKU�OGCPU�VJCV�VJG�HKTO�CEVWCNN[
EQPUKUVU� QH� VYQ� UGRCTCVG� WPKVU�� QPG� HQT� VJG� RTQEGUUKPI� QH� OCVGTKCNU�� CPF� QPG� HQT� VJG
RTQFWEVKQP� QH� VJG� EQORQPGPVU�� +P� VJG� RTQEGUUKPI� WPKV�� EQUVU� CTG� NCTIGN[� HKZGF�� +P� VJG
EQORQPGPVU� RTQFWEVKQP�� VJGTG� KU� OQTG� TQQO� HQT� XCTKCDKNKV[�� 6JG� ECRCEKV[� JCU� DGGP
GZRCPFGF�KP�RTGXKQWU�[GCTU��CPF�VJG�GZVTC�QRGTCVQTU�JCXG�RCTVN[�DGGP�JKTGF�QP�C�VJTGG
[GCT�EQPVTCEV�XKC�CP�GORNQ[OGPV�CIGPE[��6JKU�KU�DGECWUG�VJG�UWEEGUU�QH�VJG�NCVGUV�HCOKN[
QH� EQORQPGPVU� KU� PQV� IWCTCPVGGF�� CPF� YKVJ� VJKU� CTTCPIGOGPV�� VJG� HKTO� JCU� OQTG
HNGZKDKNKV[�YJGP�VJKPIU�FQP V�VWTP�QWV�CU�GZRGEVGF��6JG�RTQFWEVKQP�QH�UGXGTCN�PQP�XKVCN
RCTVU�KU�QWVUQWTEGF�
��EQUVU��DGECWUG�QH�KVU�RTQRTKGVCT[�VGEJPQNQI[�KP�RTQFWEVKQP��VJG�HKTO�KU�CDNG�VQ�EQORGVG
YKVJ�QVJGTU�QP�RTKEG��5KPEG�VJG�UGTXKEG�RTQXKFGF� KU�GUUGPVKCNN[�C�EQOOQFKV[�
RTQFWEKPI
CEEQTFKPI� VQ� URGEKHKECVKQPU� KU� C� PGEGUUKV[�� PQV� UQOGVJKPI� [QW� ECP� EQORGVG� QP��� PGY
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EQPVTCEVU�ECP�QPN[�DG�YQP�QP�RTKEG��+P�QTFGT�VQ�HKNN�WR�VJG�ECRCEKV[� KP�VJG�EQORQPGPVU
RTQFWEVKQP�� VJG� HKTO� JCU� GZRCPFGF� KPVQ� RTQFWEKPI� RQYGT� WPKVU� HQT� VJG� CGTQURCEG
KPFWUVT[��6JKU�KU�FGXGNQRKPI�KPVQ�C�UVCDNG�UGEQPF�RTQFWEV�NKPG��IGPGTCVKPI�CP�KPETGCUKPI
UQWTEG�QH�TGXGPWGU�
�� EQPVTQN�� YKVJKP� VJG� GPTKEJOGPV� RTQEGUU�� EQPVTQN� KU� GXGT[VJKPI�� 6JG� RTQEGUU� KU
VGEJPQNQIKECNN[� HWNN[�FGXGNQRGF�� +P�QTFGT� VQ� GPUWTG� VJCV� GXGT[VJKPI� TWPU� UOQQVJN[�� VJG
TCY� OCVGTKCNU� KPRWV� KU� VGUVGF� QP� KVU� URGEKHKECVKQPU�� .CDQT� EQUVU� QH� VJG� QRGTCVQTU� CTG
EQORNGVGN[� HKZGF�� KP� HCEV�� VJG� HKTO� YCPVU� KV� VJCV� YC[� RTGEKUGN[� DGECWUG� QH� VJG� EQPVTQN
CURGEV�� +V� PGGFU� C� UVCDNG�� GZRGTKGPEGF� QRGTCVQT� VGCO�� 6JG� VGORQTCT[� YQTMGTU� KP� VJG
EQORQPGPVU�RTQFWEVKQP�CTG�CNN�GZRGTKGPEGF�CPF�YGNN�VTCKPGF�
�� TGNCVKQPU�� VJG� GPTKEJOGPV� KPFWUVT[� KU� EJCTCEVGTK\GF� D[� NQPI�VGTO� EQPVTCEVU� DGVYGGP
RTQEGUUKPI� HKTOU� CPF� EWUVQOGTU�� #U� OGPVKQPGF�� VJGUG� EQPVTCEVU� ECP� QPN[� DG� YQP� QP
RTKEG��9KVJ� TGURGEV� VQ� VJG�CGTQURCEG� KPFWUVT[�� VJG� UVQT[� KU� UQOGYJCV�FKHHGTGPV�� VJG�DKI
ICKPU�EQOG�HTQO�UWRRN[KPI�URCTG�RCTVU��YJGTGCU�VJG�QTKIKPCN�RTQFWEVU�RTQFWEG�JCTFN[�CP[
RTQHKV�� *QYGXGT�� [QW� JCXG� VQ� FGNKXGT� YJGP� VJG� EWUVQOGT� CUMU�� CPF� VJKU� JCU� VQ� DG
DCNCPEGF�YKVJ�VJG�RTKOCT[�RTQFWEVKQP�VCUMU�QH�RTQEGUU�EQORQPGPVU�
��UVTCVGI[��VJG�EQORQPGPVU�CTG�FGGOGF�GUUGPVKCN�HQT�VJG�EQORGVKVKXG�RQUKVKQP�QH�VJG�HKTO�
6JKU�KU�VQ�UWEJ�CP�GZVGPV�VJCV�VJG[�CTG�PQV�UQNF�VQ�QVJGT�RCTVKGU��DGECWUG�VJG�HKTO�FQGU
PQV�YCPV�VQ�UJCTG�KVU�MPQYNGFIG��$GECWUG�QH�VJKU��CPF�DGECWUG�QH�VJG�TGIWNCVGF�PCVWTG�QH
VJG� KPFWUVT[� KV� UGTXKEGU�� VJGTG� KU� CP� CFFGF� DGPGHKV� VQ� GZRCPFKPI� KPVQ� VJG� CGTQURCEG
OCTMGV�� KV�IKXGU� VJG� HKTO�UQOG�CFFKVKQPCN�GZVGTPCN� KPHNWGPEGU��6JG�CGTQURCEG�OCTMGV� KU
XGT[� QRGP� CPF� XGT[� EQORGVKVKXG�� YJGTGCU� VJG� EWNVWTG� QH� VJG� HKTO� KU� UVKNN� XGT[� OWEJ
QTKGPVGF�VQYCTFU�UCHGV[�CPF�TGNKCDKNKV[�CV�CNN�EQUVU�

������ DQDO\VLV�HYDOXDWLRQ

9G�UGG�UGXGTCN�RQKPVU�EQOKPI�DCEM�KP�VJG�KPVGTXKGYU�VJCV�UWRRQTV�QWT�KFGCU�UWTTQWPFKPI
VJG� TQNG� QH� VJG� EQUV� UVTWEVWTG��9G�JCXG� KFGPVKHKGF� UGXGTCN� KUUWGU� VJCV� CTG� KORQTVCPV� KP
OCMKPI�EJQKEGU�YKVJ�TGURGEV�VQ�VJG�EQUV�UVTWEVWTG��9G�YKNN�PQY�EQORCTG�VJG�KPVGTXKGYU
QP� VJGUG� KUUWGU� CPF� UGG�YJGVJGT� VJG[�JGNR� KP� GZRNCKPKPI� VJG� TGUWNVU�� $GUKFGU� VJG� HKTOU
FKUEWUUGF� KP� VJG� RTGXKQWU� UGEVKQP��YG�YKNN� CNUQ� TGHGT� VQ� VJG� HKTOU� QH� VJG� HKTUV� KPVGTXKGY
TQWPF��RTGUGPVGF�HTQO�RCIG����QP�KP�UGEVKQP�������

WHFKQRORJ\
#U�YKVJ�VJG�HKTUV�KPVGTXKGY�TQWPF��VGEJPQNQI[�EJQKEG�CKOGF�CV�QHHGTKPI�C�DTQCF�TCPIG�QH
RQUUKDKNKVKGU� KP� UGVVKPI� VJG�EQUV� UVTWEVWTG�� KU� EQPUKFGTGF� TGNCVKXGN[�WPKORQTVCPV�� (QT� VJG
EJGOKECN� EQORCP[�� CPF� HQT� VJG� OWNVK�RTQFWEV� EQORCP[�� NCTIG� KPXGUVOGPVU� CPF� JKIJ
HKZGF� EQUVU� EQOG� YKVJ� VJG� VWTH�� #V� VJG� UCOG� VKOG�� VJG� EJGOKECN� EQORCP[� KU� CEVKXGN[
NQQMKPI� HQT� RQUUKDKNKVKGU� VQ� OCMG� HKZGF� EQUVU� XCTKCDNG�� URGEKHKECNN[� VQ� KPETGCUG� VJG
XCTKCDKNKV[� QH� EQUVU�� 6JKU� KU� CEJKGXGF� OCKPN[� KP� VJG� UWRRQTV� FGRCTVOGPVU�� #NUQ�� VJG
VGEJPQNQI[�QH� VJG� EJGOKECN� RTQEGUUGU� KU�PQV� UVCVKE�� VJTQWIJ� EQPVKPWCN� KORTQXGOGPV� QH
VJG�RTQEGUU�EQPVTQN��KV�CEJKGXGU�CP�KPETGCUG�KP�ECRCEKV[��CPF�VJWU�C�FGETGCUG�QH�HKZGF�EQUVU
RGT�WPKV�
6JG�VGEJPQNQIKECN�RQUUKDKNKVKGU�CPF�EJQKEGU�CTG�C�OCLQT�HCEVQT�KP�FGVGTOKPKPI�VJG�TQQO�C
HKTO�JCU�KP�OCPCIKPI�KVU�EQUV�UVTWEVWTG��6JG�QRVKECN�OCEJKPGT[�RTQFWEGT��CU�YGNN�CU�VJG



���

OGCUWTGOGPV�KPUVTWOGPVU�RTQFWEGT�CPF�VJG�RTQFWEGT�QH�RQYGT�UWRRN[�KPUVCNNCVKQPU�HTQO
VJG�HKTUV�KPVGTXKGY�TQWPF��QWVUQWTEG�OCLQT�RCTVU�QH�VJGKT�RTQFWEVKQP�RTQEGUU��6JG�HKTOU�KP
RTQEGUU�
�NKMG��KPFWUVTKGU�ECPPQV�FQ�C�NQV�YKVJ�VJG�NGXGN�QH�HKZGF�EQUVU�KP�VJGKT�RTQFWEVKQP
RTQEGUU��6JG�DGXGTCIGU�RTQFWEGT�CPF�VJG�HKDGT�RTQFWEGT�HTQO�VJG�HKTUV� KPVGTXKGY�TQWPF�
CPF� VJG� EJGOKECN� EQORCP[� CPF� VJG� OWNVK�RTQFWEV� EQORCP[� CNN� HCEG� UWDUVCPVKCN
KPXGUVOGPVU�KP�QTFGT�VQ�DG�KP�VJG�DWUKPGUU�VJG[�CTG�KP��*QYGXGT��VJKU�IQGU�OCKPN[�HQT�VJG
CEVWCN�RTQFWEVKQP�RTQEGUUGU��9KVJKP�HKTOU��VJGTG�CTG�C� NQV�QH�UWRRQTV�RTQEGUUGU�VJCV�CTG
TGNCVKXGN[� KPFGRGPFGPV� QH� VJG� VGEJPQNQI[�� #EVKXKVKGU� NKMG� OCKPVGPCPEG�� NQIKUVKEU�� CPF
RCTVU�QH�VJG�CFOKPKUVTCVKXG�RTQEGUUGU�ECP�DG�OCFG�OQTG�XCTKCDNG��CPF�VJKU� KU�FQPG�VQ�C
ITGCVGT�QT�NGUUGT�GZVGPV�

FRVWV��ILQDQFLDO�HYDOXDWLRQ�
9G� JCXG� CTIWGF� VJCV� VJG� HKPCPEKCN� GXCNWCVKQP� KU� CP� KPVGITCN� RCTV� QH� GXGT[� DWUKPGUU
FGEKUKQP��CPF�CU�UWEJ�VJGTG�KU� PQVJKPI�URGEKCN �CDQWV�VJG�FGEKUKQPU�VJCV�VJG� HKTOU�VCMG�
0GXGTVJGNGUU��YG�ECP�RQKPV�CV�UGXGTCN�GZCORNGU�YJGTG�EQUVU�YGTG�VJG�TGCUQP�HQT�OCMKPI
VJG�EQUV�UVTWEVWTG�OQTG�XCTKCDNG� �DGECWUG�QWVUKFG�UWRRNKGTU�RGTHQTO�CV� NQYGT�EQUVU��QT
DGECWUG� VJG[� RTQXKFG� OQTG� SWCNKV[� HQT� VJG� EQUVU�� 6JKU� KU� VJG� ECUG� HQT� VJG� EJGOKECN
EQORCP[��YJGTG�VJG� HKZGF�EQUVU�QH� UGXGTCN� UWRRQTV�FGRCTVOGPVU�JCXG�DGGP� TGRNCEGF�D[
XCTKCDNG�EQUVU�QH�UWRRNKGTU��DWV�CV�C�NQYGT�VQVCN�EQUV�NGXGN��6JG�DGXGTCIGU�EQORCP[�HTQO
VJG�HKTUV�KPVGTXKGY�TQWPF�JCU�QWVUQWTEGF�C�NCTIG�RCTV�QH�KVU�NQIKUVKEU��RCTVN[�DGECWUG�QH�VJG
HNGZKDKNKV[� KV� QHHGTU� IKXGP� KVU� UGCUQPCN� RTQFWEVU�� DWV� CNUQ� DGECWUG� QH� VJG� NQYGT� EQUVU� QH
QWVUKFG� HKTOU��/QTG� IGPGTCNN[�� WUKPI� UWRRNKGTU� HTGSWGPVN[� QTKIKPCVGU� HTQO� VJG� HCEV� VJCV
VJG[�ECP�RGTHQTO�C�UGTXKEG�QT�RTQFWEG�C�RTQFWEV�DGVVGT��NGCFKPI�VQ�C�DGVVGT�RTKEG�SWCNKV[
TCVKQ��6JKU�IQGU�HQT�VJG�QRVKECN�OCEJKPGT[�RTQFWEGT��CPF�CNUQ�HQT�VJG�RTQFWEGT�QH�RQYGT
UWRRN[�KPUVCNNCVKQPU���CPF�VJG�OGCUWTGOGPV�KPUVTWOGPVU�RTQFWEGT�HTQO�VJG�HKTUV�KPVGTXKGY
TQWPF�� 0GZV� VQ� VJGUG� QWVUQWTEKPI� FGEKUKQPU�� YG� ECP� RQKPV� CV� VJG� KPFWUVTKCN� UGTXKEGU
EQORCP[� HTQO� VJG� HKTUV� TQWPF�� 6JKU� EQORCP[� JCU� UGV� WR� CP� KPVGTPCN� NCDQT� CIGPE[� VQ
OCMG�GORNQ[GGU�HTQO�QPG�FGRCTVOGPV�CXCKNCDNG�VQ�QVJGTU��+P�GHHGEV��VJKU�OGCPU�VJCV�VJG
HKZGF� EQUVU� QH� VJGUG� GORNQ[GGU� ECP� DG� WUGF� VQ� C� HWNNGT� GZVGPV�� IGPGTCVKPI� OQTG
EQPVTKDWVKQP�OCTIKPU�CPF�CU�UWEJ�NGCFKPI�VQ�C�DGVVGT�EQUV�UVTWEVWTG�
#NVJQWIJ�YG�FQ�UWEEGGF�KP�KFGPVKH[KPI�FGEKUKQPU�VJCV�TGUWNV�KP�C�EQUV�CFXCPVCIG�EQWRNGF
YKVJ�C�EJCPIG�KP�VJG�EQUV� UVTWEVWTG�� VJG�QXGTCNN� KORQTVCPEG�QH� VJG� HKPCPEKCN�GXCNWCVKQP
OCMGU�KV�FKHHKEWNV�VQ�WUG�KV�KP�GZRNCKPKPI�FKHHGTGPEGU�KP�VJG�EQUV�UVTWEVWTG��CU�YG�GZRGEVGF�

IOH[LELOLW\
(NGZKDKNKV[� KUUWGU�CTG�FKHHKEWNV� VQ� KFGPVKH[�� CU�YG� UWIIGUVGF� KP�QWT�OQFGN���� 5GXGTCN� HKTOU
GZRNKEKVN[�OGPVKQPGF�VJCV�VJG[�CTG�CEVKXGN[�UGGMKPI�HQT�YC[U�VQ�OCMG�VJG�EQUV�UVTWEVWTG
OQTG�XCTKCDNG��DWV�YG�FKF�PQV�GPEQWPVGT�GZCORNGU�YJGTG�VJG�HNGZKDKNKV[�KORCEV�QXGTTKFGU
QVJGT�
HKPCPEKCN��EQPUKFGTCVKQPU��6Q�WPFGTNKPG�VJKU�RQKPV��YG�ECP�RQKPV�CV�VJG�NQIKUVKEU�QH
VJG�DGXGTCIGU�RTQFWEGT��6JTQWIJ�QWVUQWTEKPI�RCTV�QH�KVU�NQIKUVKEU��KV�NQYGTU�KVU�HKZGF�EQUVU
�������������������������������������������������
���CU�VJG�KPVGTXKGYGG�HTQO�VJKU�HKTO�UCKF�� +H�[QW�QWVUQWTEG�GXGT[VJKPI�� KV U�RQUUKDNG�VJCV�[QW�JCXG�UNKIJVN[
JKIJGT�EQUVU��DWV�[QW�CTG�CUUWTGF�QH�IQQF�SWCNKV[� �#U�C�TGOKPFGT��VJKU�HKTO�UGGU� KVU�OCKP�EQORGVGPEGU� KP
FGUKIP��OCTMGVKPI�CPF�UGTXKEG��TCVJGT�VJCP�KP�RTQFWEKPI�
���C�LWUVKHKGF�EQOOGPV�JGTG�KU�VJCV�QPG�QPN[�UGGU�YJCV�QPG�YCPVU�VQ�UGG��UGG�VJG�TGOCTMU�KP�UGEVKQP�����
KH
[QW�YCPV�VQ��QH�EQWTUG��
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CPF� KPETGCUGU� KVU� HNGZKDKNKV[�� $GECWUG� QH� VJG� UGCUQPCN� PCVWTG� QH� KVU� RTQFWEVU�� KV� KU� CNUQ
FKTGEVN[� HKPCPEKCNN[� LWUVKHKGF�� VJG� HKTO� FQGU� PQV� JCXG� VQ�OCKPVCKP� ECRCEKV[� DG[QPF� VJCV
PGGFGF� KP� VJG� UNQY�OQPVJU��#NUQ�� VJG� NCDQT� RQQN� KPVTQFWEGF�D[� VJG� KPFWUVTKCN� UGTXKEGU
EQORCP[� ECP� DG� KPVGTRTGVGF� CU� C� HNGZKDKNKV[� OGCUWTG�� DWV� VJG� KORGVWU� KU� QH� EQWTUG� VQ
KPETGCUG�VJG�HKPCPEKCN�TGUWNV��6JG�EJGOKECN�EQORCP[�CPF�VJG�OGCUWTGOGPV�KPUVTWOGPVU
RTQFWEGT� FKF�OGPVKQP� VJG[�YGTG� URGEKHKECNN[� NQQMKPI� VQ� KPETGCUG� VJG� XCTKCDKNKV[� QH� VJG
EQUVU��DWV�CNYC[U�EQPFKVKQPCN�QP�RTKEG�CPF�SWCNKV[���

(NGZKDKNKV[� KU� KORQTVCPV�DGECWUG�KV� NGCFU� VQ�DGVVGT� HKPCPEKCN� TGUWNVU��6JGTGHQTG�� HNGZKDKNKV[
KUUWGU�ECP�IGPGTCNN[�CNUQ�DG�GZRNCKPGF�KP�HKPCPEKCN�VGTOU��$GECWUG�HNGZKDKNKV[�KU�VJG�TGUWNV
QH�VJG�EJCTCEVGTKUVKEU�QH�VJG�HKTO U�RTQEGUUGU��KV�KU�PQV�CP�KUUWG�VJCV�KU�GCUKN[�KFGPVKHKGF�

FRQWURO
1PG�QH� VJG�OCKP�RQKPVU�YKVJ� TGURGEV� VQ�VJG�EQUV� UVTWEVWTG� KU� VJG� KUUWG�QH� EQPVTQN��6JG
QRVKECN� OCEJKPGT[� RTQFWEGT� JCU� QWVUQWTEGF� CNOQUV� GXGT[VJKPI�� 6Q� EQPVTQN� VJKU�� KV
RGTHQTOU�VGUVU�FWTKPI�VJG�QRGTCVKQPU�QH�KVU�UWRRNKGTU��CPF�KV�TGSWKTGU�VJGO�VQ�QRGTCVG�YKVJ
UCOG� RJKNQUQRJ[�� CPF� VJG� UCOG� RTQEGFWTGU� CPF� UVCPFCTFU� CU� VJG� HKTO� KVUGNH�
%QPUGSWGPVN[��VJG�EQPVTQN�RTQEGUU�KU�PQV�OWEJ�FKHHGTGPV�HTQO�VJG�QPG�CRRNKGF�VQ�KVU�QYP
FGRCTVOGPVU��6JG�EJGOKECN�EQORCP[�JCU� UGV�WR�C� U[UVGO�QH� HKTO�OCPCIGOGPV� VQ�FGCN
YKVJ�KVU�UWRRNKGTU��1PG�QH�VJG�CURGEVU�QH�VJKU� KU�VJCV�VJG�GUUGPVKCN�MPQYNGFIG�KU�MGRV� KP�
JQWUG��UQ�VJG�HKTO�KU�PQV�VQVCNN[�FGRGPFGPV�QP�KVU�UWRRNKGTU��6JG�YJQNGUCNGT� KU�CFLWUVKPI
KVU�UVQTG�EQPEGRV�VQ�EQRG�YKVJ�EQPVTQN�RTQDNGOU��GORNQ[GGU�CTG�PQV�CNNQYGF�VQ�PGIQVKCVG
RTKEGU�CP[OQTG��YJKEJ�OCMGU�KV�RQUUKDNG�VQ�VTCKP�VJGO�NGUU��CPF�WUG�GORNQ[GGU�YKVJ�NGUU
GZRGTKGPEG��+P�GCEJ�HKTO��QWVUQWTEKPI��DW[KPI��WUKPI�VGORQTCT[�YQTMGTU�KU�UWDLGEV�VQ�VJG
EQPVTQN� KUUWG���� 6JKU� KU� PQV� UWTRTKUKPI�� QH� EQWTUG�� EQPVTQN� KU� CP� GUUGPVKCN� CURGEV� QH
OCPCIGOGPV���� 9JCV� KU� UQOGYJCV� UWTRTKUKPI�� RGTJCRU�� KU� VJG� EQPHKFGPEG� VJCV� VJG
KPVGTXKGYGGU�UJQYGF�KP�DGKPI�CDNG�VQ�EQPVCKP�VJG�EQPVTQN�RTQDNGOU��6JG�EJGOKECN� HKTO
VJKPMU�VJCV�VJGTG�KU�PQ�NKOKV�VQ�QWVUQWTEKPI��QVJGT�VJCP�UQEKCN�KUUWGU�NKMG�LQD�UGEWTKV[��6JG
QRVKECN�OCEJKPGT[�RTQFWEGT�UGGOU�VQ�JCXG�VJG�EQPVTQN�RTQDNGO�EQORNGVGN[�EQXGTGF�KP�KVU
RTQEGUUGU��GXGP�YKVJ�QXGT�����QH�VJG�RTQFWEVKQP�QWVUQWTEGF��.QQMKPI�DCEM�VQ�VJG�HKTOU
EQXGTGF� KP� VJG� HKTUV� KPVGTXKGY� TQWPF�� YG� UGG� VJGTG� VJCV� CPQVJGT� RTQFWEGT� QH
VGEJPQNQIKECNN[�JKIJN[�CFXCPEGF�OCEJKPGT[�� VJG�OGCUWTGOGPV� KPUVTWOGPVU�RTQFWEGT�� KU
CNUQ� XGT[� CEVKXG� KP� QWVUQWTEKPI� KVU� RTQFWEVKQP�� 6JKU� CNOQUV� UGGOU� VQ� UWIIGUV� VJCV
QWVUQWTEKPI� DGEQOGU� OQTG� CVVTCEVKXG� � DQVJ� HTQO� C� HKPCPEKCN� CPF� HTQO� C� EQPVTQN
RGTURGEVKXG� �YJGP�VJG�PCVWTG�QH�VJG�RTQFWEVU�CPF�RTQEGUUGU�IGVU�OQTG�CFXCPEGF�
6JG�KUUWG�QH�EQPVTQN�KU�JGNRHWN�KP�GZRNCKPKPI�FKHHGTGPEGU�KP�EQUV�UVTWEVWTGU��(QT�GZCORNG�
VJG�OGFKC�EQORCP[�HTQO�VJG�HKTUV� KPVGTXKGY�TQWPF�FQGU�PQV�QWVUQWTEG�KVU�OCKPVGPCPEG
�������������������������������������������������
���6KLFGPU�
������UWIIGUVU�UQOG�QVJGT�RTQDNGOU�KP�KFGPVKH[KPI�HNGZKDKNKV[�OGCUWTGU�CU�UWEJ��UJG�PQVGU�VJCV
OCP[�VGORQTCT[�EQPVTCEVU�CTG�WUGF�CU�C� VGUV�RJCUG� HQT�C� NQPI�VGTO�EQPVTCEV��OGCPKPI� VJCV� VJG[�CTG�PQV
RTKOCTKN[�WUGF�VQ�ETGCVG�HNGZKDKNKV[��6JG�NCDQT�RQQNU�RTQXKFG�HNGZKDKNKV[�CV�VJG�FGRCTVOGPV�NGXGN��DWV�PQV�CV
VJG�HKTO�NGXGN�
���#PVJQP[�CPF�)QXKPFCTCLCP�
������R�����FGHKPG�OCPCIGOGPV�EQPVTQN�CU� VJG�RTQEGUU�D[�YJKEJ�OCPCIGTU
KPHNWGPEG�QVJGT�OGODGTU� QH� VJG� QTICPK\CVKQP� VQ� KORNGOGPV� VJG� QTICPK\CVKQP U� UVTCVGIKGU ��1DXKQWUN[�� D[
DTKPIKPI�C�RCTV�QH� VJG�QTICPK\CVKQP�QWVUKFG�QH� VJG�JKGTCTEJKECN� UVTWEVWTG�QH� VJG� HKTO�� VJG� RQUUKDKNKVKGU� HQT
KPHNWGPEKPI�DGEQOG�NGUU� �CNVJQWIJ�VJKU�D[�PQ�OGCPU�KORNKGU�VJCV�MGGRKPI�KV�YKVJKP�VJG�HKTO�YQWNF�TGOQXG�
QT�GXGP�PGEGUUCTKN[�TGFWEG��CNN�EQPVTQN�RTQDNGOU�
���PQVG�VJCV�KP�&WVEJ��OCPCIGOGPV�CPF�EQPVTQN�ECP�DG�VTCPUNCVGF�VQ�VJG�UCOG�VGTO��DGJGGTUKPI�
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QRGTCVKQPU��DGECWUG�KV�HGGNU�VJCV�OCKPVGPCPEG�KU�VQQ�KORQTVCPV��1VJGT�HKTOU�HGGN�VJCV�KV�KU
RQUUKDNG� VQ�QWVUQWTEG�OCKPVGPCPEG��RTQXKFGF�VJCV�CFGSWCVG�EQPVTQN�OGEJCPKUOU�CTG� KP
RNCEG��%QPVTQN�KU�CNUQ�C�OCLQT�KUUWG�KP�WUKPI�VGORQTCT[�YQTMGTU��0GXGTVJGNGUU��UKPEG�VJG
EQPVTQN�KUUWGU�WNVKOCVGN[�CNUQ�OWUV�VTCPUNCVG�KPVQ�HKPCPEKCN�TGUWNVU��VJG[�ECP�DG�QXGTTWNGF
D[�EQUV�EQPUKFGTCVKQPU��(QT�GZCORNG��YJKNG� VJG�DGXGTCIG�RTQFWEGT�PQY�JCU�QWVUQWTEGF
RCTV�QH�KVU�NQIKUVKEU�
UGG�WPFGT� HNGZKDKNKV[ �CDQXG���KV�WUGF�VQ�MGGR�KV�CNN�KP�JQWUG�DGECWUG�KV
HGNV�VJCV�KV�PGGFGF�OQTG�EQPVTQN�QXGT�VJG�JCPFNKPI�QH�VJG�RTQFWEVU�

VXSSOLHU�UHODWLRQV
6JG� TGNCVKQPUJKR� KUUWGU� CTG� UQOGYJCV� NGUU� RTQPQWPEGF�� CV� NGCUV� YKVJ� TGURGEV� VQ� VJG
EQPUGSWGPEGU�HQT�VJG�EQUV�UVTWEVWTG��4GNCVKQPUJKRU�QP�VJG�UWRRNKGT�UKFG�CTG�XKGYGF�YKVJ
ECTG��6JG�GPTKEJOGPV�EQORCP[�WUGU�QWVUKFG�UWRRNKGTU� HQT� UQOG�RCTVU��DWV� VTKGU� VQ�JCXG
VYQ� UWRRNKGTU� HQT� QPG� RCTV�� 6JG� OCP[� FGOCPFU� VJCV� VJG� QRVKECN� OCEJKPGT[� RTQFWEGT
OCMGU�QP� KVU� RTGHGTTGF� UWRRNKGTU� CTG� CEEGRVGF�DGECWUG� KV� RNGFIGU� GXGTNCUVKPI� NQ[CNV[� VQ
VJGO�CU�NQPI�CU�VJG[�RGTHQTO�CV�VJG�NGXGN�GZRGEVGF�QH�VJGO ��*QYGXGT��VJG�UWRRNKGTU�QH
EQOOQFKVKGU�CPF�UVCPFCTF�RCTVU�CTG� KPVGTEJCPIGCDNG��VJG�HKTO�FQGU�PQV�HGGN�CP[�NQ[CNV[
VQYCTFU�VJGO��CPF�KH�CPQVJGT�UWRRNKGT�KU�EJGCRGT�QT�DGVVGT��KV�YKNN�IGV�VJG�QTFGT�
+P� CNN�� WPKNCVGTCN� FGRGPFGPE[� QP� UWRRNKGTU� KU� CXQKFGF�� HQT� GZCORNG� VJTQWIJ� MGGRKPI
GUUGPVKCN� MPQY�JQY� KP�JQWUG��6JKU� ECP� NKOKV� VJG�QWVUQWTEKPI�RQUUKDKNKVKGU�� CPF� CU� UWEJ
VJG�RQUUKDKNKVKGU� VQ�OCPCIG� HKZGF� EQUVU�� (WTVJGTOQTG�� VJGTG� JCU� VQ� DG� C�OCTMGV� HQT� VJG
UGTXKEGU�C� HKTO�YCPVU� VQ�QWVUQWTEG��QT�FGRGPFGPE[�QP� VJG� UWRRNKGT�DGEQOGU� KPGXKVCDNG�
6JG� VGEJPKECN� UGTXKEGU� EQORCP[� HTQO� VJG� HKTUV� TQWPF� JCU� NCPFGF� C� NCTIG� FGCN� HQT
RTQXKFKPI� OCKPVGPCPEG� UGTXKEGU� VQ� C� HKTO� KP� VJG� RTQEGUU� KPFWUVT[� DGECWUG� VJCV� HKTO
YCPVGF�VQ�GPNCTIG�VJG�GZKUVKPI�OCTMGV�QH�UGTXKEG�RTQXKFGTU�

EX\HU�UHODWLRQV
1P� VJG� DW[GT� UKFG�� VJG� YJQNGUCNGT� VTKGU� VQ� ECRVWTG� KVU� EWUVQOGTU� VJTQWIJ� VCMKPI� QXGT
VJGKT�KPXGPVQTKGU��DWV�VJKU�FQGU�PQV�EQORNKECVG�VJG�UKVWCVKQP�QH�VJG�YJQNGUCNGT�KVUGNH�
QP
VJG� EQPVTCT[��� *QYGXGT�� KV� EJQQUGU� EQPUEKQWUN[� PQV� VQ� CKO� CV� DKI� EWUVQOGTU�� DGECWUG
VJG[� JCXG� OCP[� FGOCPFU� CPF� CTG� NQWU[� CV� RC[KPI� VJGKT� DKNNU �� 6CMKPI� QP� VJGUG� DKI
EWUVQOGTU� YQWNF� TGUWNV� KP� NQYGT� OCTIKPU�� CPF� KP� OQTG� TGEGKXCDNGU� CPF� VJWU� JKIJGT
HKPCPEG�EQUVU��6JG�YJQNGUCNGT�JCU�FGEKFGF�VJCV�VJKU�FQGU�PQV�EQORGPUCVG�HQT�VJG�KPETGCUG
KP� TGXGPWGU��6JG� GPTKEJOGPV� EQORCP[�YQTMU�YKVJ� NQPI�VGTO�EQPVTCEVU�� VJWU� TGFWEKPI
WPEGTVCKPV[��DWV�VJGUG�EQPVTCEVU�UVKNN�JCXG�VQ�DG�YQP�QP�RTKEG�
+P�IGPGTCN��VJG�HKTOU�KPVGTXKGYGF�CTG�PQV�FGRGPFGPV�WRQP�QPG�QT�C�HGY�DW[GTU��5RGEKHKE
DW[GT�KUUWGU��CU�VJG[�CTG�KFGPVKHKGF�KP�VJG�NKVGTCVWTG��FQ�PQV�CTKUG�

VWUDWHJ\
5VTCVGIKE�KUUWGU�RNC[�C�TQNG�KP�VJG�QXGTCNN�HKTO�RQNKEKGU��+H�CNN�KU�YGNN��VJG�UVTCVGI[�IWKFGU�CNN
FGEKUKQPU�VJCV�CTG�OCFG��9JKNG�VJKU�KU�GURGEKCNN[�ENGCT�HQT�OCLQT�FGEKUKQPU�NKMG�CESWKTKPI
CPQVJGT� EQORCP[�� QT� UJKHVKPI� HTQO� DWUKPGUU�VQ�DWUKPGUU� VQYCTFU� EQPUWOGT� RTQFWEVU�
UKORNG�QRGTCVKQPCN�FGEKUKQPU�UJQWNF�CNUQ�CFJGTG�VQ�VJG�HKTO U�UVTCVGI[��(QT�GZCORNG��VJG
YJQNGUCNGT U� EJQKEG� PQV� VQ� HQEWU� QP� DKI� ENKGPVU� KU� C� UVTCVGIKE� FGEKUKQP�� *QYGXGT�� NKMG
HNGZKDKNKV[�KUUWGU��UVTCVGIKE�FGEKUKQP�UJQWNF�VTCPUNCVG� KPVQ�HKPCPEKCN�TGUWNVU��6JKU�OCMGU� KV
FKHHKEWNV�VQ�KFGPVKH[�VJGO��/QUV�PQVCDN[��YG�JCXG�VJG�GPTKEJOGPV�EQORCP[�VJCV�FQGU�PQV
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UGNN�KVU�OCKP�EQORQPGPVU�VQ�QWVUKFGTU�DGECWUG�KV�YCPVU�VQ�MGGR�KVU�VGEJPQNQI[�EQORNGVGN[
VQ�KVUGNH��#NUQ��VJG�QRVKECN�OCEJKPGT[�RTQFWEGT�JCU�C� NCTIG�TGUGCTEJ�UVCHH� VJCV�YQTMU�QP
VJG�VGEJPQNQI[�HQT�[GCTU�VQ�EQOG��TCVJGT�VJCP�QRVKOK\KPI�EWTTGPV�VGEJPQNQI[��6JKU�ECWUGU
C� XGT[� NCTIG� COQWPV� QH� HKZGF� EQUVU�� YJKEJ� ECP� CNUQ� DG� EQPUKFGTGF� C� UVTCVGIKE� EJQKEG�
CNVJQWIJ�VJG�HKTO�KVUGNH�UGGU�KV�CU�C�PGEGUUKV[�TCVJGT�VJCP�CP�QRVKQP�

+P�CNN��YG�UGG�VJCV�YG�ECP�WUG�VJG�KUUWGU�KFGPVKHKGF�KP�UGEVKQP�����VQ�JGNR�KFGPVKH[�TGCUQPU
YJ[� VJG� EQUV� UVTWEVWTG� QH� C� HKTO� KU� UGV� CV� CP[� NGXGN�� 6JG� OCKP� KUUWG�� VJG� HKPCPEKCN
GXCNWCVKQP�� TGCNN[� KU� PQV� VJCV� KPVGTGUVKPI� KP� CPCN[\KPI� VJG� EQUV� UVTWEVWTG�� 6JG� 
ECRKVCN
DWFIGVKPI�� FGEKUKQP� WPFGTN[KPI� CP[� KPXGUVOGPV� FQGU� PQV� PGGF� HWTVJGT� TGHKPGOGPV� QT
GPJCPEGOGPV�� IKXGP� VJG� GUVKOCVGU� QH� VJG� HWVWTG� ECUJ� HNQYU��#P[� FGEKUKQP� VJCV� RTGHGTU
QPG�EQUV�UVTWEVWTG�QXGT�CPQVJGT�UJQWNF�DG�VJG�TGUWNV�QH�C�FKUEQWPVGF�ECUJ�HNQY�CPCN[UKU���

*QYGXGT��VJG�RQUUKDKNKVKGU�VJCV�PGGF�VQ�DG�EQPUKFGTGF�KP�VJG�CPCN[UKU�CTG�TGUVTKEVGF�D[�VJG
QVJGT�KUUWGU��VJQUG�QH�VGEJPQNQI[��EQPVTQN��TGNCVKQPU��CPF�UVTCVGI[�

���� FRQFOXVLRQV

+P�QWT� UGCTEJ� HQT�YC[U� VQ�CRRN[� VJG�QRGTCVKPI� NGXGTCIG� EQPEGRV� KP� VJG�OCPCIGOGPV�QH
HKTOU�� YG� JCXG� VCMGP� VJG� OQUV� DCUKE� CRRTQCEJ� VJGTG� KU� KP� VJKU� EJCRVGT�� 4CVJGT� VJCP
VCMKPI� CNN� CURGEVU� QH� VJG� EQUV� UVTWEVWTG�� CPF� TGNCVKPI� VJGO� VQ� OCTMGV� EKTEWOUVCPEGU�
GCTPKPIU� NGXGNU�� UVTCVGIKE� RQUKVKQPU�� QT� C� TCPIG� QH� RGTHQTOCPEG� KPFKECVQTU�� YG� CUMGF
QWTUGNXGU�� JQY� ECP� YG� TGNCVG� VJG� CEVKQPU� VJCV� OCPCIGOGPV� ECP� VCMG� VQ� VJG� EQUV
UVTWEVWTG!�0QVG�VJCV� VJKU� KU�FKHHGTGPV� HTQO�TGNCVKPI�VJGO�VQ�GCTPKPIU� NGXGNU��QT�GCTPKPIU
XCTKCDKNKV[��CPF�CU�UWEJ�HTQO�TGNCVKPI�VJGO�VQ�
VJG�CDUQNWVG�NGXGN�QH�� HKTO�RGTHQTOCPEG�
6Q�IGV�UQOG� KFGC�QP�JQY�VQ�RTQEGGF��YG�UVCTVGF�YKVJ�C�FKUEWUUKQP�QP� HNGZKDKNKV[��9KVJ
JKPFUKIJV�� VJKU� UGTXGF�OCKPN[� VQ� IGV� KPVQ� VJG� TKIJV� HTCOG� QH�OKPF�� 6JG� HNGZKDKNKV[� QH� C
RTQEGUU� KU� QHVGP� VTGCVGF� CU� C� EJCTCEVGTKUVKE� KP� KVUGNH�� [GV� KV� KU� VJG� TGUWNV� QH� VJG� TGCN�� QT
QRGTCVKQPCN�EJCTCEVGTKUVKEU�QH�VJG�RTQEGUU��6JG�UCOG�IQGU�HQT�VJG�EQUV�UVTWEVWTG��YJKNG�KV
KU�C�EQPEGRV�VJCV�ECP�DG�FGHKPGF�CPF�OGCUWTGF�DGVVGT�VJCP�HNGZKDKNKV[��KV�CNUQ�KU�VJG�TGUWNV
QH� VJG� QRGTCVKQPCN� EJCTCEVGTKUVKEU�� #PF� LWUV� CU� YG� ECP� ENCUUKH[� VJG� FKHHGTGPV� V[RGU� QH
HNGZKDKNKV[�OGCUWTGU��CU�FQPG�D[�G�I��5GVJK�CPF�5GVJK�
������UGG�UGEVKQP��������RCIG������
YG�ECP�ENCUUKH[�QRGTCVKQPCN�OGCUWTGU�QP�VJGKT�KORCEV�QP�VJG�EQUV�UVTWEVWTG��6JG�UVGR�VJCV
YG�JCF� VQ� VCMG� VQ� FQ� VJKU�YCU� VQ� NQQM� HQT� C� IGPGTCN� EJCTCEVGTKUVKE� VQ�YJKEJ�YG� EQWNF
TGNCVG� VJGUG� OGCUWTGU�� 6JKU� YCU� PGEGUUCT[� DGECWUG� YG� FKF� PQV� YCPV� VQ� WUG� CDUQNWVG
RGTHQTOCPEG�OGCUWTGU��NKMG�YJGVJGT�VJG�OCPCIGOGPV�CEVKQPU�KPETGCUG�GCTPKPIU��QT�NGCF
VQ� KPETGCUGF� GCTPKPIU� XCTKCDKNKV[�� 6JG� OCKP� RTQDNGO� YKVJ� VJKU� KU� VJCV� KV� TGSWKTGU� CP
GZKUVKPI�RGTHQTOCPEG�NGXGN��CPF�VJGTGHQTG�OCMGU� KV�CNOQUV� KORQUUKDNG� VQ�CRRN[�IGPGTCNN[�
(QTVWPCVGN[��VJGTG�KU�C�EJCTCEVGTKUVKE�CXCKNCDNG�VJCV�FQGU�PQV�PGGF�RGTHQTOCPEG�NGXGNU��[GV
UVKNN� EQPXG[U� KPHQTOCVKQP� QP� VJG� EQUV� UVTWEVWTG�� VJG� DTGCM�GXGP� RQKPV�� %NCUUKH[KPI� VJG
OGCUWTGU� QP� VJGKT� KORCEV� QP� VJG� DTGCM�GXGP� RQKPV� IKXGU� WU� C� UVCTVKPI� RQKPV� VQ� VJKPM
CDQWV�OCPCIKPI�VJG�EQUV�UVTWEVWTG� �YJKEJ�KU�YJCV�YG�YGTG�NQQMKPI�HQT�
6JG� QTKIKPCN� KFGC� DGJKPF� VJKU� EJCRVGT� ECOG� HTQO� VJG� QDUGTXCVKQP� VJCV� OCPCIGTU� KP
IGPGTCN�HGGN�VJCV�VJGKT�HKTO�JCU�C�HKZGF�EQUV�NGXGN�VJCV�KU�JKIJ��QT�VQQ�JKIJ��+P�TGVTQURGEV�
�������������������������������������������������
��� KH� VJG[�CTG�PQV� DCUGF�QP� UWEJ� CP�CPCN[UKU�� QT� CV� NGCUV� QP� VJG� NQIKE� WPFGTN[KPI� KV�� WUKPI� VJG� QRGTCVKPI
NGXGTCIG�EQPEGRV�YKNN�PQV�JGNR�XGT[�OWEJ�KP�RTQFWEKPI�DGVVGT�FGEKUKQPU�



���

VJG�OCKP�UWDLGEV�QH�VJKU�EJCRVGT�KU�PQV�UQ�OWEJ�HKZGF�EQUVU��CU�KV�KU�VJG�EQUV�UVTWEVWTG�CU�C
YJQNG��*QYGXGT�� KV� KU�OWEJ� GCUKGT� VQ� VCNM� CDQWV� OGCUWTGU� VJCV� KPHNWGPEG� HKZGF� EQUVU �
VJCP� CDQWV� UGVVKPI� VJG� EQUV� UVTWEVWTG� CV� UQOG� VCTIGV� NGXGN�� 6JG� OCPCIGOGPV� CEVKQPU
ENCUUKHKGF�KP�UGEVKQP�������UQOGVKOGU�TGICTF�QPN[�HKZGF�EQUVU��UQOGVKOGU�VJG�UWDUVKVWVKQP
QH�XCTKCDNG� HQT� HKZGF�EQUVU�� CPF� UQOGVKOGU� VJG� TGXGPWGU� 
K�G�� VJG�EQPVTKDWVKQP�OCTIKPU�
IGPGTCVGF�VQ�EQXGT�VJG�HKZGF�EQUVU��+H�YG�NQQM�CV�UQOGVJKPI�NKMG��HQT�GZCORNG��KPUQWTEKPI�
K�G��HKNNKPI�WR�RCTV�QH�VJG�ECRCEKV[�D[�RGTHQTOKPI�UGTXKEGU�QT�RTQFWEKPI�RTQFWEVU�HQT�VJKTF
RCTVKGU�� KV� KU� GCUKGT� VQ� FKUEWUU� KV� CU� C� OGVJQF� VJCV� RTQXKFGU� CFFKVKQPCN� EQPVTKDWVKQP
OCTIKPU�VQ�EQXGT�HKZGF�EQUVU�VJCP�CU�CP�CFLWUVOGPV�QH�VJG�EQUV�UVTWEVWTG��;GV�KV�KU�GZCEVN[
VJCV��YJGP�YG�FKUEWUU� KV� KP�VJG�VGTOU�QH�EJCRVGTU���CPF���� VJTQWIJ� KPETGCUKPI�S��YJKNG
MGGRKPI�(�
OQTG�QT�NGUU��EQPUVCPV��YG�CEJKGXG�C�FGETGCUG�KP�FQN�
6JG�PGZV�UVGR�YG�OCFG�CICKP�KPXQNXGF�UQOG�NGVVKPI�IQ��TCVJGT�VJCP�VT[KPI�VQ�HKPF�YJGP
YJKEJ�HKTOU�WPFGTVCMG�YJCV�CEVKQPU��YG�KFGPVKHKGF�UQOG�IGPGTCN�KUUWGU�VJCV�RNC[�C�TQNG�KP
FGEKUKQPU� VJCV� KPHNWGPEG� VJG� EQUV� UVTWEVWTG�� #U� UWEJ�� YG� FGXGNQRGF� UQOGVJKPI� QH� C
VJGQT[��YJCV�CTG�VJG�CURGEVU�C�HKTO�JCU�VQ�FGCN�YKVJ�YJGP�FQKPI�UQOGVJKPI�CDQWV�KVU�EQUV
UVTWEVWTG!� 6JG� OCKP� RTQDNGO� YKVJ� TGURGEV� VQ� VJG� OQFGN� FGXGNQRGF� NKGU� KP� KVU� CF� JQE
PCVWTG��*QYGXGT��FWG�VQ�VJG�UVCVG�QH�OCPCIGOGPV�VJGQT[��KV�KU�FKHHKEWNV�VQ�GUVCDNKUJ�VJG
KORQTVCPV�KUUWGU�YKVJKP�C�TKIQTQWU�HTCOGYQTM��6JGTG�KU�UQOG�NQIKE�VQ�KV��QH�EQWTUG��HKTUV�
VJGTG� KU� VJG� SWGUVKQP� QH�YJCV� VJG� RQUUKDKNKVKGU� CTG� KP�OCMKPI� EQUVU� XCTKCDNG�� NGCFKPI� VQ
VGEJPQNQI[�CU�CP�KUUWG��6JGP��YG�NQQM�CV�VJG�HKPCPEKCN�RGTHQTOCPEG��0GZV��UKPEG�VJG�HKTO
PGGFU� VQ� OCPCIG� KVU� QRGTCVKQPU�� YG� IGV� KPVGTPCN� CPF� GZVGTPCN� EQPVTQN� TGSWKTGOGPVU�
+PVGTPCN�EQPVTQN�TGHGTU�VQ�VJG�EQPVTQN�QH�VJG�RTQEGUUGU� �FQGU�GXGT[VJKPI�TWP�QRVKOCNN[�
CPF�GZVGTPCN�EQPVTQN�VQ�VJG�RQUKVKQP�QH�VJG�HKTO�YKVJ�TGURGEV�VQ�KVU�DW[GTU�CPF�UWRRNKGTU�
5QOGYJCV�TGNWEVCPVN[��YG�CNUQ� KPENWFG� HNGZKDKNKV[��PQVKPI� VJCV� VJG�DGPGHKVU�QH� HNGZKDKNKV[
TGCNN[�JCXG�VQ�UJQY�WR�KP�VJG�HKPCPEKCN�GXCNWCVKQP��(KPCNN[��YG�JCXG�VQ�KPENWFG�UVTCVGI[�
#NVJQWIJ� VJG� KUUWGU� CU� UWEJ� CTG� RTQDCDN[� CNN� TGNGXCPV�� KV� KU� FKHHKEWNV� VQ� VGUV� VJKU
GORKTKECNN[��9G�FKF�GPEQWPVGT�VJGO�KP�VJG�KPVGTXKGYU��YJGTG�VJG[�JGNRGF�KP�GZRNCKPKPI
UGXGTCN�EJQKEGU�QH�VJG�HKTOU�
#U�C� HWTVJGT�EJGEM�QP� VJG� KUUWGU��YG� NQQM�DCEM�CV� VJG�GZCORNG�QH� HTCPEJKUKPI� VJCV�YG
WUGF�VQ� KPVTQFWEG�QWT� HKTUV� EQPEGRVWCN�OQFGN�QP�RCIG����� HKIWTG������9G�PQVGF� KP�QWT
CPCN[UKU� QH� VJG� HKTUV� KPVGTXKGY� TQWPF� VJCV� CPCN[\KPI� HTCPEJKUKPI� HTQO� C� EQUV� UVTWEVWTG
RGTURGEVKXG� YKVJ� VJG� OQFGN� UGGOGF� VQ� YQTM� DGVVGT� VJCP� YKVJ� VJG� HKTOU� VJCV� YGTG
KPXQNXGF� KP� VJG� KPVGTXKGYU��9G� ECP�PQY� UGG� CP� CFFKVKQPCN� TGCUQP�YJ[� VJKU� KU� UQ�� KV� KU
RTQDCDN[�QPG�QH�VJG�HGY�UKVWCVKQPU�YJGTG�KPETGCUKPI�XCTKCDKNKV[�QT�QWVUQWTEKPI�TGFWEGU�VJG
EQPVTQN� RTQDNGOU�� +P� VJKU� ECUG�� VJG�OCTMGV�OGEJCPKUO� KU� WUGF� VQ� TGOGF[� VJG� KPVGTPCN
EQPVTQN� RTQDNGOU� CU� VJG[� CTG� UWIIGUVGF� KP� VJG� CIGPE[� NKVGTCVWTG�� +P� VJG� KPVGTXKGYU��YG
TGRGCVGFN[�GPEQWPVGTGF� VJG� EQPVTQN� KUUWG�RNC[KPI� C� TQNG� KP� UGVVKPI� VJG� EQUV� UVTWEVWTG�
YJKEJ�NGF�VQ�KVU�KPENWUKQP�KP�VJG�HKPCN�OQFGN�QH�HKIWTG�����
6JGTG�KU�QPG�KORQTVCPV�CUUWORVKQP�VJCV�YG�JCXG�VQ�OCMG�KP�QTFGT�VQ�HWTVJGT�FGXGNQR�VJG
TQNG� QH� VJG� EQUV� UVTWEVWTG�� VJCV� KU� VJCV� HKTOU� UVTKXG� HQT�OCZKOWO� HNGZKDKNKV[�� UWDLGEV� VQ
OCZKOK\KPI�HKTO�XCNWG�
QT�GCTPKPIU��QT�KPEQOG�����6JKU�KU�GUUGPVKCNN[�VJG�UCOG�CU�ENCKOKPI
VJCV�C�HKTO�UVTKXGU�HQT�VJG�NQYGUV�FQN�RQUUKDNG��UQOGVJKPI�VJCV�JCU�CNYC[U�JQXGTGF�CTQWPF

�������������������������������������������������
��� CNVJQWIJ� VJG� UGEVKQP� QP� VJG� KORQTVCPEG� QH� GCTPKPIU� XCTKCDKNKV[� 
����� FQGU� RTQXKFG� UQOG� EQOHQTV� KP
OCMKPI�VJKU�CUUWORVKQP�



���

QWT�KFGCU�QP�VJG�EQUV�UVTWEVWTG��*QYGXGT��VJKU�YQWNF�CNUQ�KORN[�VJCV�VJGTG�KU�CP�QRVKOCN
FQN�NGXGN��+P�EJCRVGT����YG�EQWNF�PQV�HKPF�CP[�VJGQT[�VQ�UWRRQTV�VJKU�PQVKQP��6JG�YC[�QWV
QH�VJKU� KU� VQ� TGCNK\G� VJCV� VJG�QRVKOCN�FQN�NGXGN� KU� UWDLGEV� VQ�VJG� KUUWGU�YG�FKUEWUUGF�� HKTUV
CPF� HQTGOQUV� VJG� HKPCPEKCN� RGTHQTOCPEG���� #ICKP�� YG� ECP� RQKPV� VQ� VJG� HTCPEJKUKPI
GZCORNG�� 6JGTG�� YG� EKVGF� TGUGCTEJ� VJCV� UJQYGF� OQTG� WUG� QH� HTCPEJKUKPI� YJGP� VJG
WPEGTVCKPV[� KU�ITGCVGT�� GURGEKCNN[�YJGP� VJG� HTCPEJKUQT�GZRCPFU� KPVQ� HQTGKIP�OCTMGVU�� +P
ECUG�QH�KPETGCUKPI�WPEGTVCKPV[��VJG�HKTO�YCPVU�OQTG�HNGZKDKNKV[��CPF�YCPVU�NGUU�HKZGF�EQUVU�
+H� VJGTG� KU� NGUU� WPEGTVCKPV[�� VJG� VTCFG�QHH� YKNN� DG� VJCV� QH� GEQPQOKGU� QH� UECNG� CPF� PQV
JCXKPI�VQ�UJCTG�RTQHKVU�XGTUWU�VJG�EQPVTQN�RTQDNGO�
6JG�OCKP�RTQDNGOU�YKVJ�QWT�HKTUV�EQPEGRVWCN�OQFGN�HTQO�HKIWTG�����ECP�PQY�DG�UGGP�CU
HQNNQYU�� KV� UVKNN� HQEWUGF�QP�XCTKCDKNKV[�CU� C�PGEGUUCT[�EQPFKVKQP� HQT� VJG�EQUV� UVTWEVWTG� VQ
DGEQOG�KORQTVCPV��+P�VJG�HKPCN�OQFGN��YG�ECP�UC[�VJCV�VJG�EQUV�UVTWEVWTG�DGEQOGU� NGUU
KORQTVCPV�CU�VJG�XCTKCDKNKV[�
QT�WPEGTVCKPV[��FGETGCUGU��6JG�FKHHGTGPEG�KU�VJCV�YG�PQY�UC[
VJCV� VJG� EQUV� UVTWEVWTG� KU� CNYC[U� KORQTVCPV�� DWV� VJCV�� HQT� GZCORNG�� GEQPQOKGU� QH� UECNG
DGEQOG�FQOKPCPV�QXGT�VJG�PGGF�HQT�HNGZKDKNKV[� KH� VJG�OCTMGV� KU� UVCDNG��6JKU�ECP�CNUQ�DG
UGGP�KP�QWT�RTQDNGOU�YKVJ�VJG�UCNGU��UVTCVGI[�CPF�VGEJPQNQI[�XCTKCDNGU�KP�HKIWTG������9G
VTKGF�VQ� VCNM�QWT�YC[�QWV�QH� VJKU�D[�PCOKPI� VJGO� EQPVKPIGPEKGU ��DWV�QPN[�PQY�FQ�YG
MPQY� YJCV� YG� OGCPV� D[� VJCV�� VJGUG� FGVGTOKPCPVU � CTG� CEVWCNN[� RCTV� QH� VJG� HKPCPEKCN
GXCNWCVKQP��VJG�ECRKVCN�DWFIGVKPI�FGEKUKQPU�VJCV�UGV�VJG�EQUV�UVTWEVWTG��#U�UWEJ��VJG[�CTG
XGT[�KORQTVCPV��DWV�VJG[�CNUQ�ENQWF�VJG�KUUWG�QH�VJG�EQUV�UVTWEVWTG��5VTCVGI[�CPF�UCNGU�CTG
FGCNV�YKVJ�KP�VJG�ECRKVCN�DWFIGVKPI�FGEKUKQPU��UWDLGEV�VQ�VJG�RQUUKDKNKVKGU�VJG�VGEJPQNQI[
QHHGTU�� *QYGXGT�� VJG[� FQ� PQV� JCXG� VQ� VCMG� QP� CP[� URGEKHKE� XCNWGU�� NKMG� C� OKPKOWO
COQWPV�QH�XCTKCDKNKV[� KP�UCNGU��PQT�FQGU�UVTCVGI[�DGEQOG�KORQTVCPV�QPN[�CV�VKOGU�YJGTG
UVTCVGIKE�EJQKEGU�CTG�OCFG��6JKU�YC[�QH�VJKPMKPI�UVKNN�NQQMU�CV�VJG�QRGTCVKPI�NGXGTCIG�CU
UQOGVJKPI�HQT�YJKEJ�C�VCTIGV�NGXGN�JCU�VQ�DG�UGV�CPF�RTGHGTCDN[�OGV��YJKEJ�EQPUGSWGPVN[
UWIIGUVU� KV� KU� QPN[� CP� KVGO� QH� KPVGTGUV� CV� VJQUG� RQKPVU� KP� VKOG� VJCV� VJG� RTQEGUUGU� CTG
EQPHKIWTGF��6JKU�KU�TGKPHQTEGF�D[�KPENWFKPI�VJG�CXCKNCDKNKV[�QH�HWPFU�CU�C�FGVGTOKPCPV��9G
FKF�PQV�KPENWFG�VJG�HWPFU�CU�C�UGRCTCVG�KUUWG�
QT�DQZ��KP�QWT�PGY�OQFGN�VQ�WPFGTNKPG�VJKU
UJKHV� KP� GORJCUKU�� PQT� FKF� VJG[� TGCNN[� EQOG� WR� KP� VJG� KPVGTXKGYU�� .GCXKPI� VJGO� QWV
RTQDCDN[�TGHNGEVU�VJG�HCEV�VJCV�VJG�TQQVU�QH�VJKU�RTQLGEV�
CU�YGNN�CU�QWTU��ECP�DG�HQWPF�KP
HKPCPEKCN�VJGQT[��YJGTG�GXGT[�028�RQUKVKXG�RTQLGEV�ECP�DG�HKPCPEGF�DGECWUG�KPXGUVQTU�YKNN
CNYC[U�DG�YKNNKPI�VQ�RWV�WR�VJG�OQPG[��1P�VJG�QVJGT�JCPF��IKXGP�QWT�UVCTVKPI�RQKPV�VJCV
HKTOU� UVTKXG� HQT� C� NQY� QRGTCVKPI� NGXGTCIG�� C� NCEM� QH� HWPFU� YKNN� PQV� JKPFGT� KP� PQV
EQOOKVVKPI�HKZGF�EQUVU�VJTQWIJ�NCTIG�KPXGUVOGPVU��6JKU�KU�YJ[�YG�FKF�PQV�OKUU�KV�KP�QWT
FKUEWUUKQPU�

�������������������������������������������������
���TGHGTTKPI�DCEM�VQ�$TGCNG[�CPF�/[GTU��YJQ�TKIJVN[�UVCVG� NGUU�TKUM�ECP V�CNYC[U�DG�DGVVGT �
UGG�RCIG������VJG
KPETGCUG�KP�FQN��CPF�VJWU�KP�TKUM�DGECWUG�QH�JKIJGT�HKZGF�EQUVU��KU�QHHUGV�D[�VJG�KPETGCUKPI�TGVWTP�DGECWUG�QH
GEQPQOKGU�QH�UECNG��OQTG�EQPVTQN��GVE�
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��UHIOHFWLRQV

6JKU� TGUGCTEJ� RTQLGEV� UVCTVGF� HTQO� C� UKORNG� QDUGTXCVKQP�� YJKNG� VJG� EQPEGRV� QH� VJG
QRGTCVKPI� NGXGTCIG� KU� ENGCTN[� QH� KORQTVCPEG� VQ� HKTO� RGTHQTOCPEG�� KV� TGEGKXGU� NKVVNG
CVVGPVKQP� KP� VJGQT[� CPF�� CU� HCT� CU� YCU� ENGCT� CV� VJG� DGIKPPKPI�� KP� RTCEVKEG�� 6JKU
QDUGTXCVKQP� RTQORVGF� C� HKTUV� TGUGCTEJ� QDLGEVKXG�� CKOGF� CV� WPFGTUVCPFKPI� VJG� TQNG� QH
QRGTCVKPI�NGXGTCIG�KP�HKTO�RGTHQTOCPEG��1DXKQWUN[��YG�UVCTVGF�D[�NQQMKPI�KPVQ�VJG�PCVWTG
QH�QRGTCVKPI�NGXGTCIG��CPF�JQY�VQ�OGCUWTG�KV��6JKU�DGIKPPKPI�CNTGCF[�UGGOGF�C�UVGR�VQQ
HCT��VJG�PWODGT�FQN�VJCV�YG�CVVCEJ�VQ�VJG�QRGTCVKPI�NGXGTCIG�KU�ENGCT�CPF�UKORNG�YJGP�YG
FKUEWUU� KV� KP�C� VJGQTGVKECN� UGVVKPI��DWV� KVU�OGCUWTGOGPV� HTQO�CEVWCN� HKPCPEKCN� UVCVGOGPV
HKIWTGU� TCKUGF�RTQDNGOU�YG�EQWNF�PQV� UQNXG��6JGUG�RTQDNGOU�JCF�PQV�QPN[�GEQPQOGVTKE
ECWUGU��DWV�CNUQ�HWPFCOGPVCN�QPGU��VJG�OCKP�DGKPI�VJCV�C�HKTO�IGPGTCNN[�JCU�PQ�UVCDNG�FQN

CPF�KH�UQ��VJGP�D[�CEEKFGPV���6JKU�OCMGU�KV�KORQUUKDNG�VQ�GORKTKECNN[�FGVGTOKPG�KH�VJGTG
KU�CP[VJKPI�NKMG�CP�QRVKOCN�FQN�NGXGN��(WTVJGTOQTG��KV�KU�PQV�RQUUKDNG�VQ�FGTKXG�UWEJ�C�NGXGN
VJGQTGVKECNN[��0GZV�VQ�VJG�OGCUWTGOGPV�KUUWGU��YG�ITCFWCNN[�TGCNK\GF�VJCV�VJG�TQNG�QH�VJG
QRGTCVKPI� NGXGTCIG� KP� HKTO� RGTHQTOCPEG� CNTGCF[� YCU� SWKVG� ENGCT�� +P� HCEV�� KV� JCU� DGGP
MPQYP�HQT�[GCTU��CPF�VJG�FGHKPKVKXG�UVCVGOGPV�QP�KV�KU�QWT�DGNQXGF�/CPFGNMGT�CPF�4JGG

������HQTOWNC�
������
#NVJQWIJ� VJG�FQN�CRRTQCEJ� UGGOGF� VQ�JGCF� VQYCTFU� C� FGCF� GPF�� KV�YCU� ENGCT� VJCV� VJG
QRGTCVKPI� NGXGTCIG�CU� UWEJ� KU� CP� KORQTVCPV�EQPEGRV�� CPF�QPG� VJCV�RNC[U�C� NCTIG� TQNG� KP
CEVWCN�HKTO�RGTHQTOCPEG��6JKU�GPEQWTCIGF�WU�VQ�VCMG�CPQVJGT�TQWVG�KP�QTFGT�VQ�FGXGNQR
UQOG�OQTG�KFGCU�QP�VJG�EQPEGRV��KFGCU�VJCV�YQWNF�OCMG�KV�RQUUKDNG�VQ�CRRN[�KV�KP�RTCEVKEG
DG[QPF� OGTGN[ �GZRNCKPKPI�FKHHGTGPEGU�KP�GCTPKPIU�XCTKCDKNKV[��#U�C�HKTUV�UVGR��YG�VQQM�VJG
EQPEGRV�WPFGTN[KPI�VJG�QRGTCVKPI� NGXGTCIG�� VJG�EQUV� UVTWEVWTG��9G�RNCEGF� KV� KP�C�YKFGT
EQPVGZV�VJCP�VJG�HKPCPEKCN�GEQPQOKEU�XKGY�GORNQ[GF�WPVKN�VJGP��0GXGTVJGNGUU��YG�UVWEM
YKVJ�VJG�KFGC�QH�GCTPKPIU�XCTKCDKNKV[�CU�VJG�OCKP�RQKPV�QH�KPVGTGUV��VJG�OCKP�KPFKECVQT�VJCV
IQXGTPU�C�HKTO U�KPVGTGUV�KP�VJG�EQUV�UVTWEVWTG��+P�C�UGTKGU�QH�KPVGTXKGYU��YG�FKUEWUUGF�VJG
FGVGTOKPCPVU� QH� VJG� EQUV� UVTWEVWTG� CU� YG� JCF� KFGPVKHKGF� VJGO� HTQO� VJG� NKVGTCVWTG� CPF
UQOG� NQIKECN� TGCUQPKPI�� 6JKU� FKF� PQV� IQ� SWKVG� VJG� YC[� YG� GZRGEVGF� KV� VQ�� +P� CNN�� VJG
KPVGTXKGYU�VGPFGF�VQ� HQEWU�QP�EQUVU� KP�IGPGTCN��CPF�PQV�UQ�OWEJ�QP�VJG�EQUV�UVTWEVWTG

VJG� EQORQUKVKQP� QH� EQUVU��� +P� HCEV�� YG� JCF� VQ� EQPENWFG� VJCV� VJG� EQPEGRV� QH� VJG� EQUV
UVTWEVWTG��NKMG�VJG�QRGTCVKPI�NGXGTCIG��KU�PQV�HTGSWGPVN[�WUGF�KP�RTCEVKEG� �GURGEKCNN[�PQV
YJGP� VCNMKPI� CDQWV� OCPCIKPI� C� HKTO U� QRGTCVKQPU�� CU� QRRQUGF� EQPHKIWTKPI� VJQUG
QRGTCVKQPU��#V�VJG�UCOG�VKOG��VJG�KPVGTXKGYGGU�WPFGTNKPGF�VJG�KORQTVCPEG�QH�HKZGF�EQUVU�
7NVKOCVGN[��D[�UVTKRRKPI�VJG�CIITGICVG�RJGPQOGPQP�QH�VJG�EQUV�UVTWEVWTG�FQYP�VQ�DCUKE
HKZGF�EQUVU�CEVKQPU��YG�YGTG�CDNG�VQ�FQ�UQOGVJKPI�YKVJ�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�
D[�VCMKPI�KVU�RCTGPV�EQPEGRV��VJG�DTGCM�GXGP�RQKPV��CU�CP�KPFKECVQT�QH�VJG�EQUV�UVTWEVWTG�
6JKU� JGNRGF� WU� KP� CPCN[\KPI�OCPCIGTKCN� CEVKQPU� QP� VJGKT� KORCEV� QP� VJG� EQUV� UVTWEVWTG
YKVJQWV�IQKPI�KPVQ�PWODGTU�QT�CUUWOKPI�QRVKOCN�FQN�NGXGNU��+V�YQWNF�UGGO�VJCV�VJKU�KU�VJG
OQUV�VJCV�YG�ECP�FQ�YKVJ�VJG�EQPEGRV�KP�VGTOU�QH�JGNRKPI�OCPCIGOGPV�KORNGOGPV�VJG
EQUV�UVTWEVWTG�KP�KVU�OCPCIGOGPV�QH�VJG�HKTO�
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VGEJPQNQIKECNN[
HGCUKDNG

HKPCPEKCN
GXCNWCVKQP

HNGZKDKNKV[
KORCEV

EQPVTQN�KUUWGU

UWRRNKGT�TGNCVKQP

DW[GT�TGNCVKQP

[GU

PQ
FQP V

FQP V

FQP V

FQP V

FQP V

RQUKVKXG

PGICVKXG UOCNN

NCTIG

OCP[

OKPQT

RTQDNGOCVKE

PQ�FGRGPFGPEG

PQ�FGRGPFGPEG

RTQDNGOCVKE

FQ�KV

UVTCVGI[

HKIWTG�����
CEVWCNN[������VJG�KUUWGU�KP�HKZGF�EQUV�OCPCIGOGPV��UGG�RCIG�����

6JTQWIJ� KFGPVKH[KPI� VJG�OCLQT� KUUWGU� KP� HKZGF� EQUV�OCPCIGOGPV � 
UGG� HKIWTG� ������ YG
YGTG�RCTVN[�CDNG�VQ�DTGCM�VJG�UVTCPINGJQNF�QH�VJG�ECRKVCN�DWFIGVKPI�FGEKUKQP�QP�VJG�EQUV
UVTWEVWTG��9KVJ� VJKU�YG�OGCP� VJCV� VJG� EQUV� UVTWEVWTG� QH� HKTOU� KU� HKTUV� CPF� HQTGOQUV� CP
KPXGUVOGPV� FGEKUKQP�� HQT� YJKEJ� UWHHKEKGPV� EQTTGEV� VQQNU� GZKUV�� #P[� YGNN� HQWPFGF
KPXGUVOGPV�FGEKUKQP�YKNN�WPFGTVCMG�VJQUG�CEVKQPU�VJCV�OCZKOK\G�VJG�PGV�RTGUGPV�XCNWG�
6JG�QRGTCVKPI� NGXGTCIG�EQPEGRV� KU�PQV�PGGFGF� KP� VJCV��PQT� KU� CP[VJKPI� TGICTFKPI� HKZGF
EQUVU� NGXGNU��*QYGXGT�� QPEG�YG�JCXG�OCFG� C� HKPCPEKCN� FGEKUKQP�QVJGT� KUUWGU� ECP� EQOG
KPVQ�RNC[��+V�KU�VJGTG�VJCV�YG�HKPF�CPQVJGT�RQUUKDNG�EQPVTKDWVKQP�QH�VJKU�VJGUKU��6JG�KUUWGU
FKUEWUUGF�CTG�KORQTVCPV�KPHNWGPEGU�QP�FGEKUKQPU�TGICTFKPI�HKZGF�EQUV�NGXGNU��6JG[�KFGPVKH[
YJGTG�CPF�YJ[�CEVKQPU�VJCV�UJQWNF�DG�KORNGOGPVGF�DCUGF�QP�ECRKVCN�DWFIGVKPI�FGEKUKQPU
CTG� PQV� ECTTKGF� QWV� VJCV�YC[��1T� UQOGYJCV� NGUU� CODKVKQWUN[�� VJG[� RQKPV� CV� KUUWGU� VJCV
JGNR�GZRNCKP�VJG�NKOKVU�QH�ECRKVCN�DWFIGVKPI�FGEKUKQPU��+P�IGPGTCN��YG�YQWNF�GZRGEV�VJCV
VJG�OCPCIGOGPV� CEVKQPU� TGRTGUGPVGF� KP� VJG� HKIWTGU� CTG� FGEKFGF� WRQP� KP� VJG� HKPCPEKCN
GXCNWCVKQP�DQZ��6JGKT�TGUWNVKPI�KORCEV�QP�VJG�EQUV�UVTWEVWTG�KU�VQ�DG�CEEGRVGF��6JCV�KU�VQ
UC[��VJG�CEVKQPU�CTG�PQV�GXCNWCVGF�OGTGN[��QT�GXGP�HKTUVN[��QP�VJKU� KORCEV��1P�VJG�QVJGT



���

JCPF�� UJQWNF�C� HKTO�CEVKXGN[� UGGM�C� TGFWEVKQP� KP�QRGTCVKPI� NGXGTCIG�� KV� UJQWNF� NQQM� HQT
VJQUG�CEVKQPU�VJCV�NQYGT�VJG�DTGCM�GXGP�RQKPV�
&KF�YG�UWEEGGF�VJGP�� KP�FGXGNQRKPI�UQOG�KFGCU�VJCV�EQWNF�KORTQXG�KVU�WUG� KP�RTCEVKEG!
9G�JQRG� UQ��#V� VJG� NGCUV��YG�JCXG� VCMGP� VJG� CDUVTCEV� KPVGTRTGVCVKQP� QH� VJG� QRGTCVKPI
NGXGTCIG� VJCV� TGUWNVU� KP� VJG� V[RKECN� HKPCPEKCN� OCPCIGOGPV� CRRNKECVKQPU� TGRTQFWEGF� KP
UGEVKQP�����QP�RCIG������CPF�GXQNXGF�KV�KPVQ�C�OQTG�RTCEVKECN�UVQT[��QPG�YJKEJ�KU�DGVVGT
UWKVGF�HQT�C�OCPCIGTKCN�RGTURGEVKXG�QP�VJG�EQUV�UVTWEVWTG��#PF�KPFGGF��KH�VJG�RQUUKDKNKVKGU
HQT�CRRN[KPI�VJG�EQPEGRV�QH�VJG�EQUV�UVTWEVWTG�YGTG�TGUVTKEVGF�VQ�EJQQUKPI�DGVYGGP�UVGCO
IGPGTCVKPI�QT�PWENGCT�GNGEVTKEKV[�RNCPVU�
.GX���������QT�DGVYGGP�WUKPI�TQDQVU�QT�JWOCPU
KP�OCPWHCEVWTKPI� 
'OGT[� CPF�(KPPGTV[�� ������� VJG� NCEM�QH� CVVGPVKQP� HQT� VJG� QRGTCVKPI
NGXGTCIG�KU�PQV�QPN[�WPFGTUVCPFCDNG��DWV�CNUQ�LWUVKHKCDNG��6JKU�XKGY� KU�DCUKECNN[�VJG�XKGY
YKVJ�YJKEJ�YG�UVCTVGF�VJG�TGUGCTEJ�RTQLGEV��6Q�UGG�YJGTG�YG�JCXG�EQOG�HTQO��EQORCTG
HKIWTG�����YKVJ�VJG�HQNNQYKPI�HKIWTG��YJKEJ�TGRTGUGPVU�QWT�VJQWIJVU�CV�VJG�DGIKPPKPI�

QRGTCVKPI�NGXGTCIG FQP V

PQV�QRVKOCN���
YQTUG

QRVKOCN��
DGVVGT

FQ�KV

HKIWTG�����TGRTGUGPVKPI�QWT�KFGCU�CV�VJG�UVCTV�QH�VJKU�RTQLGEV��LWFIKPI�OCPCIGTKCN�FGEKUKQPU�QP�VJGKT�KORCEV
QP�QRGTCVKPI�NGXGTCIG�

9G�PQY�JCXG�UQOG�KFGC�CDQWV�VJG�TQNG�QH�VJG�EQUV�UVTWEVWTG�KP�VJG�HKTO��+H�YG�UVCTV�HTQO
VJG�DCUKE�RTGOKUG�VJCV�C�HKTO�YCPVU�VQ�DG�CU�HNGZKDNG�CU�RQUUKDNG�
UKPEG�HKZGF�EQOOKVOGPVU
ECWUG�GZVTC�TKUM��CDQXG�VJG�KPVTKPUKE�TKUM�QH�DGKPI� KP�VJG�DWUKPGUU���YG�ECP�UGG�VJG�EQUV
UVTWEVWTG�CU�C�UGTKGU�QH�ECRKVCN�DWFIGVKPI�FGEKUKQPU�VJCV�UGV�VJG�NGXGN�QH�HKZGF�EQUVU�DCUGF
QP� UKORNG� FKUEQWPVGF� ECUJ� HNQY� ECNEWNCVKQPU�� +P� QTFGT� VQ� GZRNCKP� YJ[� VJG� HKZGF� EQUVU
NGXGNU�CTG�JKIJGT� VJCP�EQWNF�DG�GZRGEVGF�QP� VJG�DCUKU� QH�&%(�CPCN[UGU��YG� NQQM� CV� VJG
KUUWG�QH�EQPVTQN�QH�VJG�QRGTCVKQPU�QH�VJG�HKTO��CPF�CV�VJG�RQUKVKQP�QH�VJG�HKTO�YKVJ�TGURGEV
VQ� KVU� DW[GTU� CPF� UWRRNKGTU�� (KPCNN[�� VJGTG� ECP� DG� UQOG� UVTCVGIKE� KUUWGU� VJCV� GZRNCKP
DWUKPGUU�FGEKUKQPU�� +P�CNN�� VJKU� UWOU�WR�GXGT[VJKPI� 
CPF�CNN�� VJCV�YG�ECP� UGG�CDQWV� VJG
QRVKOCN�EQUV�UVTWEVWTG��VJG�WUG�QH�VJG�QRGTCVKPI�NGXGTCIG�KP�OCPCIKPI�C�HKTO��HKZGF�EQUV
OCPCIGOGPV� CPF� YJCVGXGT� GNUG� [QW� YQWNF� NKMG� VQ� ECNN� KV�� 6JKU� KU� PQV� C� PGICVKXG
EQPENWUKQP��+V�KU�QPN[�CPQVJGT�TGUVCVGOGPV�QH�VJG�QDUGTXCVKQP�VJCV�GXGT[�HKTO�KU�WPKSWG�
CPF�VJCV�OCPCIKPI�C�HKTO�COQWPVU�VQ�OQTG�VJCP�UKORN[�HKNNKPI�KP�UQOG�PWODGTU�KP�UQOG
HQTOWNCU��+V�CNUQ�KU�C�VGUVKOQP[�VQ�VJG�TGNGXCPEG�QH�DWUKPGUU�CFOKPKUVTCVKQP�� HQTGOQUV�CU
CP�GFWECVKQPCN�HKGNF��DWV�CNUQ�CU�C�TGUGCTEJ�HKGNF�
5Q�YJCV� ECP�YG� UC[� CDQWV� VJG�QRGTCVKPI� NGXGTCIG�� VJG� EQUV� UVTWEVWTG�� CPF� HKZGF� EQUVU!
6JG� OGEJCPKUOU� VJG[� ECWUG� QT� TGRTGUGPV� CTG� XGT[� TGCN�� *QYGXGT�� VJG[� CTG� PQV
EJCTCEVGTKUVKEU� VJCV�ECP�DG�OCPCIGF� VQ�QRVKOCN� NGXGNU�� KH� CP[�� KV�YQWNF�DG� VJG�OKPKOCN
NGXGN�RQUUKDNG��DWV�CNYC[U�YKVJKP�VJG�NKOKVU�QH�VJG�UVCPFCTF�HKPCPEKCN�GXCNWCVKQPU�
5Q�KP�VJG�GPF�YG�CTG�VQTP�DGVYGGP�FKUCRRQKPVOGPV�CPF�GPVJWUKCUO��+V�KU�PGXGT�C�RTGVV[
UKIJV�VQ�HKPKUJ�QHH�VJG�UGEQPF�EJCRVGT�KP�C�2J�&��VJGUKU�EQPENWFKPI�VJCV�VJG�OCKP�UWDLGEV
QH� VJG� VJGUKU� KU� PQV� KPVGTGUVKPI��1P� VJG� QVJGT� JCPF�� KV� RTQXGF� RQUUKDNG� VQ� FKUEWUU� VJG
RJGPQOGPQP�WPFGTN[KPI�VJG�EQPEGRV�KP�FKHHGTGPV�YC[U��WNVKOCVGN[�NGCFKPI�VQ�UQOG�NGXGN
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QH�TGEQPEKNKCVKQP�QH�KFGCU�HTQO�VJG�HKPCPEKCN�XKGY�QH�VJG�HKTO�YKVJ�TGCN��QRGTCVKQPCN�KUUWGU
YKVJKP�VJG�HKTO��+V�KU�JGTG�VJCV�YG�HKPF�VJG�VTWG�EQPVTKDWVKQP�

���� UHIOHFWLRQ�RQ�WKH�UHVHDUFK�SURFHVV

.QQMKPI� DCEM�� VJG� KFGC�YKVJ�YJKEJ�YG� WPFGTVQQM� VJG� TGUGCTEJ� RTQLGEV� YCU� UQOGYJCV
PCÊXG��6JCV�KU�VQ�UC[��VQ�NQQM�HQT�TGCUQPU�YJ[�VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�KU�CRRNKGF�UQ
NKVVNG�KP�RTCEVKEG��CPF�GURGEKCNN[�VJGQT[��YCU�CPF�KU�C�UGPUKDNG�VJKPI�VQ�FQ��+V�VWTPU�QWV�VJCV
VJG� TGCUQPU� HQT� KVU� NQY� RQRWNCTKV[� CTG� NQIKECN�� CPF� XCNKF�� 6JKU� FQGU� PQV� VCMG� CYC[� VJG
COC\GOGPV�QXGT�VJG�COQWPV�QH�GHHQTV�RWV�KPVQ�TGUGCTEJKPI�HKPCPEKCN�NGXGTCIG�YJKNG�KV�KU
QH�GXGP�NGUU�RTCEVKECN�KORQTVCPEG�VQ�HKTO�XCNWG�VJCP�VJG�QRGTCVKPI�NGXGTCIG��NGV�CNQPG�KP
OCPCIKPI�VJG�HKTO�CU�UWEJ��*QYGXGT��VQ�VJKPM�VJCV�UWEJ�C�DCUKE�EQPEGRV�CU�VJG�QRGTCVKPI
NGXGTCIG�ECP�DG�CRRNKGF�FKHHGTGPVN[��QT�DGVVGT��YCU�RGTJCRU�VJG�TGUWNV�QH�[QWVJHWN�
KH�PQV
KTTCVKQPCN��GZWDGTCPEG�
9G�JCXG�XGT[�EQPUEKQWUN[� KPENWFGF� VJG�QTKIKPCN� KFGCU�YG�JCF�YKVJ� TGURGEV� VQ� VJG� EQUV
UVTWEVWTG��CU�RTGUGPVGF�KP�UGEVKQP�����QP�RCIG�����6JGUG�CTG�KFGCU�VJCV�EQPVKPWCNN[�EQOG
WR�YJGP�VCNMKPI�CDQWV�VJG�EQUV�UVTWEVWTG��VJG�HKTO�JCU�VQ�JCXG�C�EJQKEG�KP�VGEJPQNQI[��QT
VJGTG�JCU�VQ�DG�C�NCTIG�XCTKCVKQP�KP�UCNGU�KP�QTFGT�VQ�OCMG�VJG�EQUV�UVTWEVWTG�KPVGTGUVKPI�
;GV� VJG[� CTG� PQV� VJG� QPGU� VJCV� YKNN� NGCF� VQ�OGCPKPIHWN� EQPENWUKQPU�� 6Q� MGGR� WU� 
CPF
QVJGTU��HTQO�IQKPI�DCEM�VQ�VJGO��VJG�TGCUQPKPI�DGJKPF�VJG�OQFGN�RTGUGPVGF�KP�HKIWTG����
KU�UVKNN�KPENWFGF�KP�VJKU�VJGUKU�
6JG� EJQKEG� HQT� VJG� KUUWGU� 
QT� XCTKCDNGU�� KPHNWGPEKPI� HKZGF� EQUVU� FGEKUKQPU� KU� PQV� XGT[
TKIQTQWU��DGECWUG�VJG[�FGUETKDG�IGPGTCN�OGEJCPKUOU�QT�KPHNWGPEGU��6JG[�CTG�PQV�UQ�OWEJ
FGTKXGF�HTQO�VJGQT[�CU�VJG[�CTG�EJQUGP�DCUGF�QP�UKORNG�NQIKE��CU�YGNN�CU�VJG�KFGCU�RKEMGF
WR�FWTKPI�VJG�HKTUV�KPVGTXKGY�TQWPF��+P�CNN��KV�YKNN�PQV�DG�RQUUKDNG�VQ�EQOG�VQ�OQTG�RTGEKUG
FGHKPKVKQPU�DGECWUG�QH�VJG�IGPGTCN�PCVWTG�QH�FGEKUKQPU�VJCV�KPHNWGPEG�HKZGF�EQUVU�NGXGNU��CU
RQKPVGF�QWV�TGRGCVGFN[��UWEJ�FGEKUKQPU�CTG�DCUGF�QP�OCP[�FKHHGTGPV�EJQKEGU�
VJQWIJ�CNN
VJGUG�EJQKEGU�CTG�ECRVWTGF�KP�C�HKPCPEKCN�GXCNWCVKQP��
+V�KU�FKHHKEWNV�VQ�EQOG�VQ�CP[�TKIQTQWU�FGFWEVKQP�QH�YJCV�UJQWNF�DG�KORQTVCPV��UKPEG�VJKU
YQWNF� TGSWKTG� C� EQUV� VJGQT[� QH� VJG� HKTO �� *QYGXGT�� KV� CNUQ� UGGOU� VJCV� VJG� GORKTKECN
HQWPFCVKQP�QH�VJG�KFGCU�RTGUGPVGF�KP�EJCRVGT���KU�TCVJGT�YGCM��1PG�EQWNF�CUM��YKVJ�VJG
DGPGHKV� QH� JKPFUKIJV�� KH� VJG� FGFWEVKQP� QH� VJGUG� KUUWGU� EQWNF� DGVVGT� DG� FQPG� D[� UQOG
ITQWPFGF�VJGQT[ �CRRTQCEJ�
)NCUGT�CPF�5VTCWUU���������QT�CV�NGCUV�KH�C�VJQTQWIJ�CPCN[UKU
QH�VJG�HKTOU�RTGUGPVGF�KP�VJG�HKTUV�KPVGTXKGY�TQWPF�YQWNF�RTQXKFG�UQOG�XCNKFCVKQP�QH�QWT
VJGQT[ �HTQO�UGEVKQP��������6JKU�HGGNKPI�CNUQ�NKPIGTU�KP�QWT�OKPFU��CU�KU�FGOQPUVTCVGF�D[
QWT�RTGUGPVKPI�KV�CU�C� VJGQT[ �
KP�SWQVGU���#�PQV�UQ�UVTQPI��DWV�XGT[�TGCN�CPUYGT�VQ�VJKU�KU
VJCV�C�TGUGCTEJ�RTQLGEV�NKMG�VJG�EWTTGPV�QPG�UGGOU�VQ�JCXG�C�NKHG�QH�KVU�QYP��YJKEJ�FQGU
PQV�CNYC[U�VCMG�VJG�VWTPU�[QW�YQWNF�JCXG�YCPVGF�KV�VQ�KP�TGVTQURGEV��$WV�OQTG�VJCP�VJCV�
YG�HGGN�VJCV�VJG�WPKSWG�PCVWTG�QH�C�HKTO��EQWRNGF�YKVJ�VJG�HCEV�VJCV�YG�CTG�NQQMKPI�KPVQ�C
XGT[�CIITGICVG�RJGPQOGPQP��OCMGU�KV�FKHHKEWNV�VQ�IGPGTCNK\G�VJG�HKPFKPIU��0QVG�VJCV�YG
CTG�PQV�UQ�OWEJ�NQQMKPI�HQT�YJCV�C�HKTO�FQGU�KP�YJKEJ�UKVWCVKQPU��DWV�HQT�VJG�KUUWGU�VJCV
CNYC[U� RNC[� C� UKIPKHKECPV� TQNG� � YJCVGXGT� VJG� UKVWCVKQP� KU�� 5KPEG� KV� KU� XGT[� FKHHKEWNV� VQ
UGRCTCVG� VJG�EQUV� UVTWEVWTG�CURGEVU� HTQO� VJG� PQTOCN � CURGEVU� KPXQNXGF� KP�OCPCIGOGPV
FGEKUKQPU��VCMKPI�KPFKXKFWCN�UKVWCVKQPU�YKVJKP�HKTOU�CPF�CPCN[\KPI�VJGO�KP�ITGCVGT�FGRVJ
VJCP�YG�JCXG�FQPG�KP�UGEVKQP�������YQWNF�PQV�NGCF�VQ�OWEJ�KPUKIJV�YKVJ�TGURGEV�VQ�VJG
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KUUWG� QH� VJG� EQUV� UVTWEVWTG�� 6Q� KNNWUVTCVG� VJKU� RQKPV�� PQVG� VJCV� PQ� HKTO� OGPVKQPGF
RTQDNGOCVKE� TGNCVKQPU�YKVJ� HKTOU� VJCV� UWRRNKGF�QWVUQWTEGF�RTQFWEVU� QT� UGTXKEGU��#V� VJG
OQUV��VJG[�YGTG�ECTGHWN�KP�UVTWEVWTKPI�VJGUG�TGNCVKQPU��DWV�CNYC[U�YKVJ�C�UWEEGUUHWN�TGUWNV�
*QYGXGT�� VJG� NKVGTCVWTG� 
G�I�� &G�9KV� CPF� /QN�� ������ %JCUG�� #SWKNCPQ�� CPF� ,CEQDU�
������CPF�OQTG�IGPGTCNN[��VTCPUCEVKQP�EQUV�GEQPQOKEU��%QCUG��������9KNNKCOUQP�������
CU�YGNN� CU�EQOOQP�UGPUG� UWIIGUVU� VJCV� RTQDNGOU� CTKUG� KP�RTCEVKEG��#PQVJGT� RQKPV�YKVJ
TGURGEV�VQ�VJG�IGPGTCNKUVKE�PCVWTG�QH�VJG�TGUGCTEJ�KU�VJCV�KV�KU�FKHHKEWNV�VQ�RTQFWEG�CP[�UQTV
QH�VJGQTGVKECN�UCORNKPI�
;KP���������DGECWUG�YG�CTG�NQQMKPI�HQT�VJG�UCOG�KUUWGU�YKVJ�CNN
HKTOU�
#NVJQWIJ� VJG� VYQ� KPVGTXKGY� TQWPFU� UGTXGF� OQTG� CU� KFGC� IGPGTCVQTU� CPF� TGHNGEVKQP
RGTKQFU��VJGKT�KPRWV�KPVQ�VJG�TGUGCTEJ�RTQEGUU�YCU�GUUGPVKCN��0QV�UQ�OWEJ�DGECWUG�QH�VJG
GORKTKECN� EQPHKTOCVKQP� QT� TGLGEVKQP� QH� J[RQVJGUGU� 
YJKEJ� YG� FKFP V� JCXG� CP[YC[��� CU
DGECWUG�QH� VJG� HCEV� VJCV�YG�YGTG�RQKPVGF� KP�FKTGEVKQPU�QVJGT� VJCP� VJQUG� VJCV�YG�YGTG
KPKVKCNN[� NQQMKPI�� /QTG� VJCP� QPEG�� YG� JCXG� PQVGF� VJCV� KV� KU� FKHHKEWNV� VQ� VCNM� CDQWV
QRGTCVKPI� NGXGTCIG�CPF� VJG�EQUV� UVTWEVWTG� KP�RTCEVKEG��6JKU� EQORNKECVGF� VJG� UVTWEVWTGF
HKPFKPI�QH�GORKTKECN�FCVC��QT�GXGP�NGUU�CODKVKQWUN[��LWUV�HKPFKPI�GORKTKECN�QRKPKQPU�QP�VJG
UWDLGEV��#V�QPG�RQKPV��YG�UGTKQWUN[�EQPUKFGTGF�JQY�YG�EQWNF�GUVCDNKUJ�VJG�HCOKNKCTKV[�QH
VJG� EQPEGRV� YKVJ� OCPCIGTU� KP� RTCEVKEG�� UJQWNF� YG� LWUV� IKXG� UQOG� JKPVU� QP� YJCV� YG
YCPVGF�VQ�FKUEWUU�CPF�UGG�YJGVJGT� VJG[�EQWNF�EQOG�WR�YKVJ�C�FQN� HQTOWNC��QT�CV� NGCUV
UQOG�FGHKPKVKQP�QH� VJG�EQUV� UVTWEVWTG!�*QYGXGT��YKVJ�JKPFUKIJV�� KV� TGKPHQTEGU� QWT� KFGCU
CDQWV� VJG�YC[� KP�YJKEJ� VJG� KUUWG� ECP�DG� VCEMNGF�� D[� RNCEKPI� KV� KP� C�YKFGT� EQPVGZV�� D[
DTGCMKPI�KV�WR�KPVQ�C�UKORNG�ECRKVCN�DWFIGVKPI�FGEKUKQP�CV�VJG�EQTG��CPF�QVJGT�KPHNWGPEGU�
FGVGTOKPCPVU�CPF� KUUWGU� VJCV�UWTTQWPF� KV�CPF�WNVKOCVGN[�YQTM� VQIGVJGT� VQ�EQOG�VQ� VJG
TGUWNVKPI� EQUV� UVTWEVWTG� QH� VJG� HKTO�� 6JKU� UJQYGF� GURGEKCNN[� KP� VJG� UGEQPF� KPVGTXKGY
TQWPF��*GTG�� KV� DGECOG�CRRCTGPV� VJCV� VCNMKPI� CDQWV� HKZGF� EQUVU�YCU�OWEJ� GCUKGT� VJCP
VCNMKPI�CDQWV� VJG�EQUV� UVTWEVWTG�QT� VJG�QRGTCVKPI� NGXGTCIG�� VJGTG�YGTG�OQTG� GZCORNGU�
OQTG� CEVKQPU� VJCV� EQWNF� DG� KFGPVKHKGF�� 6CNMKPI� CDQWV� VJG� EQUV� UVTWEVWTG� NGCFU� VQ
FKUEWUUKPI�VJG�EQPHKIWTCVKQP�CPF�VJG�VGEJPQNQI[�QH�VJG�RTQFWEVKQP�RTQEGUUGU��+PFGGF��KV
NGCFU� VQ� VCNMKPI� CDQWV� EQUVU��*QYGXGT�� QPEG�YG� FKUEWUUGF� VJG� NGXGN� QH� HKZGF� EQUVU�� VJG
CVVGPVKQP�YCU�FKTGEVGF�VQYCTFU�FKUEWUUKPI�YC[U�CPF�OGCPU�VQ�OCMG�EQUVU�OQTG�XCTKCDNG�
GURGEKCNN[� KP�VJG�UWRRQTV�FGRCTVOGPVU�� VQYCTFU�OCTIKPU�� TGXGPWGU�CPF�ECUJ� HNQYU�VQ�DG
IGPGTCVGF� D[� HKNNKPI� WR� VJG� ECRCEKV[�� VQYCTFU� OKPKOK\KPI� WPKV� HKZGF� EQUVU�� KV� NGCF� VQ
FKUEWUUKPI�JQY�VJG�QRGTCVKQPU�QH�VJG�HKTO�ECP�DG�TWP�VQ�GORNQ[�VJG�EQUV�UVTWEVWTG��CPF
YJCV�OCVVGTU�YJGP�C�HKTO�FQGU�VJCV�
(KPCNN[��C�PQVG�QP�VJG�QXGTCNN�OGVJQFQNQI[�QH�VJG�TGUGCTEJ�RTQEGUU��9G�FKF�PQV�HQNNQY�C
UVCPFCTF� RCVJ� KP� RWTUWKPI� QWT� TGUGCTEJ� IQCN�� CPF�OQTG� VJCP� QPEG� YG� JCF� VTQWDNG� KP
LWUVKH[KPI� DGHQTGJCPF� VJG� UVGRU� VJCV� YG� VQQM�� (QT� GZCORNG�� HQEWUKPI� QP� GCTPKPIU
XCTKCDKNKV[�KP�EJCRVGT���KU�PQV�GCUKN[�GZRNCKPGF�EQOKPI�HTQO�VJG�VJGQTGVKECN� HQWPFCVKQPU
QH�HKPCPEKCN�GEQPQOKEU�VJCV�YG�WUGF�WR�VQ�VJGP��#NUQ��VCMKPI�QP�HKZGF�EQUVU�CU�VJG�VQRKE
QH�KPVGTGUV�KP�VJG�PGZV�EJCRVGT��NCTIGN[�DCUGF�QP�VJG�OGTG�KORTGUUKQP�VJCV�HKTOU�CTG�PQV

CNYC[U�� EQOHQTVCDNG�YKVJ� VJGKT� NGXGN� QH� HKZGF� EQUVU�� TGSWKTGF� UGXGTCN� RCIGU� VQ� GZRNCKP�
0GXGTVJGNGUU��DNGUUGF�YKVJ� VJG�RGTHGEV� ENCTKV[� VJCV�JKPFUKIJV� RTQXKFGU��YG� ECP�PQY� UC[
VJCV�VJG�RTQDNGOU�GPEQWPVGTGF�KP�OGCUWTKPI�FQN�RTQXKFGF�VJG�PGEGUUCT[�VWTP�VQ�VCMG�QP
C�VTWG�OCPCIGTKCN�RGTURGEVKXG�QH�VJG�EQUV�UVTWEVWTG��1VJGTYKUG��YG�OKIJV�JCXG�UWEEGGFGF



���

KP�GORKTKECNN[�QDUGTXKPI� UQOG�QRVKOCN�FQN�NGXGN��QH�YJKEJ�YG�YQWNF�JCXG�PQ� KFGC�JQY
HKTOU�EQWNF�TGCEJ�KV�

���� UHIOHFWLRQ�RQ�WKH�UHVXOWV

0QY�VJCV�YG�CTG� CV� VJG�GPF�QH� VJKU� VJGUKU��YG�ECP�CUM� VJG� HQNNQYKPI�SWGUVKQP��YJGP�C
OCPCIGT�HKPFU�JKOUGNH�CV�VJG�GPF�QH�VJG�[GCT�YKVJ�JKU�HKPCPEKCN�HKIWTGU��CPF�ECNEWNCVGU�JKU
HKTO U�FQN��YJCV�ECP�JG�FQ�YKVJ�KV!�$CUKECNN[��VJG�CPUYGT�YQWNF�DG�PQVJKPI��6JCV�KU�VQ�UC[�
GKVJGT�KV�KU�VQQ�JKIJ��RTQDCDN[�KORN[KPI�VJCV�VJG�HKTO�KU�VQQ�ENQUG�VQ�VJG�DTGCM�GXGP�RQKPV
CPF�VJWU�PQV�OCMKPI�GPQWIJ�OQPG[��QT�KV�KU� CNN�TKIJV ��+P�VJG�HKTUV�ECUG��VJG�HKTO�JCU�VQ
TGVJKPM� KVU� QRGTCVKQPU�� VQ� UGG�YJGVJGT� KVU� QXGTCNN� RTQHKVCDKNKV[� ECP� DG� KPETGCUGF�� +P� VJG
UGEQPF�ECUG��VJKPIU�CTG�IQKPI�CNQPI�PKEGN[��CPF�VJGTG�KU�PQ�PGGF�VQ�VCMG�CP[�CEVKQP��LWUV
DGECWUG� UQOG� VCTIGV� NGXGN� QH�FQN� KU� QT� KUP V�OGV��1H� EQWTUG�� VJG� HKTO� UJQWNF� EQPUVCPVN[
UVTKXG� VQ� KPETGCUG� KVU� RTQFWEVKXKV[� CPF� RTQHKVCDKNKV[�� CPF� FQKPI� VJKU� YKNN�� D[� FGHKPKVKQP�
EJCPIG�KVU�FQN��$WV�VJKU�KU�FKHHGTGPV�HTQO�CEVWCNN[�FQKPI�UQOGVJKPI�VQ�[QWT�EQUV�UVTWEVWTG
DGECWUG�QH�WPUCVKUHCEVQT[�FQN�NGXGNU�
6JG�RQKPV�VJCV�YG�CTG�VT[KPI�VQ�OCMG�KP�VJKU�VJGUKU��KU�VJCV�HKTOU�CTG�IGPGTCNN[�EQPUEKQWU
CDQWV� VJGKT� HKZGF� EQUVU� NGXGNU�� CPF� CU� C� TGUWNV� CTG� HCEGF� YKVJ� C� EQUV� UVTWEVWTG� VJCV
QTKIKPCVGU�HTQO�UGXGTCN�YGNN� VJQWIJV�QWV�FGEKUKQPU��(KTOU�FQ�PQV�YCPV�VQ�DG� HKPCPEKCNN[
KPHNGZKDNG��LWUV�CU�VJG[�FQ�PQV�YCPV�VQ�DG�WPRTQHKVCDNG��*QYGXGT��VJG[�FQ�PQV�CNYC[U�JCXG
VJG�EJQKEG�VQ�FQ�UQOGVJKPI�CDQWV�KV��EGTVCKPN[�PQV�KP�VJG�UJQTV�TWP��1P�VJG�QVJGT�JCPF�
GXGP� KH� VJG� HKTO U�FQN� KU� TGCUQPCDNG�� EJCPEGU� CTG� VJCV� KV� KU� CEVKXGN[� NQQMKPI� HQT� YC[U� VQ
DGVVGT� KV��RTQDCDN[� VJTQWIJ� KPETGCUKPI�VJG�RTQHKVCDKNKV[��RGTJCRU�CNUQ� VJTQWIJ� KPETGCUKPI
VJG�XCTKCDNG�RCTV�QH� VQVCN�EQUVU��'XGP�OQTG�� KV�YKNN�DG�QP� VJG� NQQMQWV� HQT�PGY�OCTMGVU�
PGY�RTQFWEVU��DGVVGT�RTQFWEVKQP�RTQEGUUGU��RGTJCRU�GXGP�PGY�UVTCVGIKE�FKTGEVKQPU�
+P�CNN��VJG�QRGTCVKPI�NGXGTCIG�EQPEGRV�KU�GZVTGOGN[�UVCVKE��6JKU�OC[�UGGO�UVTCPIG�KP�NKIJV
QH� QWT� RTGUGPVKPI� VJG� FQN� CU� C� F[PCOKE� EQPEGRV� 
UGG� UGEVKQP� ������ DWV� JGTG� F[PCOKE
OGCPU�VJCV�YG�ECP� KFGPVKH[� KV�QPN[� KH� VJKPIU� 
KG�� UCNGU��EJCPIG�� +V� KU� UVCVKE��JQYGXGT�� KP
VJCV�KV�CUUWOGU�VJCV�VJG�HKTO�UGGU�VJG�EJCPIGU�KP�UCNGU�EQOG��CPF�VJGP�IQ��YKVJQWV�FQKPI
CP[VJKPI�VQ�VJG�HKTO U�EQUV�UVTWEVWTG�KP�TGURQPUG�VQ�VJG�EJCPIGU��6JKU� KU�C� HWPFCOGPVCN
RTQDNGO� WPFGTN[KPI� OCP[� 
KH� PQV� CNN�� OCPCIGOGPV� CEEQWPVKPI� CPF� HKPCPEKCN
OCPCIGOGPV�OQFGNU�
UGG�-CRNCP������D��R�������
1PG�QH�VJG�KPVGTXKGYGGU�GZRNKEKVN[�UCKF�FWTKPI�VJG�EQPXGTUCVKQP�� ;QWT�YC[�QH�VJKPMKPI�KU
YTQPI ��9KVJ�TGURGEV� VQ�VJG� KPVTQFWEVQT[�GZCORNG�QH� VJG�QRGTCVKPI� NGXGTCIG��CNQPI�VJG
NKPGU� QH� HKIWTG� ���� HTQO�RCIG� ���� JG�OGPVKQPGF�� ;QW� UVCTV� HTQO� VJG� RTGOKUU� VJCV� [QW
JCXG�HKZGF�EQUVU�TGICTFNGUU�QH�[QWT�RTQFWEVKQP�NGXGNU��6JKU� KU�QPN[� KPVGTGUVKPI� KH�[QW�CTG
ITQYKPI�� QPEG� VJKPIU� IQ� VJG� YTQPI� YC[� [QW� PGGF� VQ� FQ� UQOGVJKPI� CDQWV� VJGUG� EQUV
NGXGNU� �-CRNCP�
����D��R����� �����CNUQ�OCMGU�VJKU�RQKPV�

6JG�UVCPFCTF�UGVWR�HQT�=SWCPVKVCVKXG�OQFGNU�KP�OCPCIGOGPV�CEEQWPVKPI?�KU�VQ�EQPVGORNCVG

C�XCTKGV[�QH�RQUUKDNG�QWVEQOGU�CPF�CUUKIP�RTQDCDKNKVKGU�VQ�GCEJ�QH�VJGUG�RQUUKDNG�QWVEQOGU����

(TQO� VJKU� UGVWR� YG� EQORWVG� CEVKQPU� VJCV� OCZKOK\G� VJG� GZRGEVGF� XCNWG� ���� /[� EWTTGPV

RTQDNGO�YKVJ�VJKU�HQTOWNCVKQP�KU�VJCV�KV�CUUKIPU�C�OWEJ�VQQ�RCUUKXG�TQNG�VQ�VJG�OCPCIGT��+P

GHHGEV��KH�C�DCF�UVCVG�QH�PCVWTG�QEEWTU�
UWEJ�CU�NQY�FGOCPF�HQT�UCNGU��C�JKIJ�RTQFWEVKQP�EQUV

QT�C� NCVG�FGNKXGT[� HTQO�C� UWRRNKGT��� VJG�OCPCIGT� UJTWIU�JKU� UJQWNFGTU� CPF�EQPUQNGU�JKOUGNH

YKVJ�VJG�VJQWIJV�VJCV�GXGP�VJQWIJ�C�DCF�QWVEQOG�QEEWTTGF��JG�OCFG�VJG�EQTTGEV�FGEKUKQP

IKXGP�VJG�KPHQTOCVKQP�JG�JCF�CV�VJG�VKOG��/CPCIGTU�+�URGCM�YKVJ�CTG�OWEJ�NGUU�TGUKIPGF�VQ
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DCF�QWVEQOGU��+H�C� DCF �UVCVG�QH�PCVWTG�UGGOU�VQ�DG�FGXGNQRKPI��TGUQWTEGHWN�OCPCIGTU� VCMG

CFFKVKQPCN�CEVKQPU��CVVGORVKPI�VQ�EQTTGEV�VJG�CFXGTUG�VTGPF�

5Q�YJCV� ECP�YG� UC[� CDQWV� VJG�QRGTCVKPI� NGXGTCIG�� VJG� EQUV� UVTWEVWTG�� CPF� HKZGF� EQUVU!
6JCV� VJG[� CTG� DQVJ� XGT[� KORQTVCPV�� CPF� WPKORQTVCPV��6JG�OGEJCPKUOU� VJG[� ECWUG� QT
TGRTGUGPV�CTG�XGT[� TGCN��*QYGXGT�� VJG[�CTG�PQV�EJCTCEVGTKUVKEU� VJCV�ECP�DG�OCPCIGF� VQ
QRVKOCN�NGXGNU��KH�CP[��KV�YQWNF�DG�VJG�OKPKOCN�NGXGN�RQUUKDNG��DWV�CNYC[U�YKVJKP�VJG�NKOKVU
QH�VJG�UVCPFCTF�HKPCPEKCN�GXCNWCVKQPU�
#� HKPCN� TGCUUWTKPI� YQTF� QP� VJG� GUUGPEG� CPF� VJG� PGEGUUKV[� QH� DWUKPGUU� CFOKPKUVTCVKQP�
$GKPI�VJG�[QWPI�FKUEKRNKPG�KV�KU��DWUKPGUU�CFOKPKUVTCVKQP��CPF�OCPCIGOGPV��KU�EQPUVCPVN[
TGHNGEVKPI�WRQP�KVU�PCVWTG�CPF�KVU�TGNGXCPEG��6JGTG�TGCNN[�KU�PQ�PGGF�HQT�VJKU��6JG�VCUM�QH
DWUKPGUU� CFOKPKUVTCVKQP� KU� PQV� VQ� RTQFWEG� C� EQORNGVG� OCR� QH� VJG� HKTO�� YKVJ� C� HWNN
WPFGTUVCPFKPI� QH� CNN� VJG� TGNCVKQPUJKRU� KP� KV�� CPF� VJG� QRVKOCN� NGXGNU� HQT� CNN� TGNGXCPV
EJCTCEVGTKUVKEU�� +H� TWPPKPI�C� HKTO�QT�QTICPK\CVKQP�YGTG�CU� UKORNG�CU� TWPPKPI�C�OCEJKPG�
YG� EQWNF�OCMG� FQ�YKVJ� PWODGTU� NKMG� VJG� FGITGG� QH� QRGTCVKPI� NGXGTCIG�� EQPHKIWTG� VJG
QRGTCVKQPU� KP�UWEJ�C�YC[�VJCV�VJG�QRVKOCN� NGXGNU�QH�VJG�EJCTCEVGTKUVKEU�CTG�QDVCKPGF�� UKV
DCEM��CPF�GPLQ[�VJG�UVTGCO�QH�GCTPKPIU�VJG�HKTO�RTQFWEGU��%QPUKFGT��JQYGXGT��YJCV�VJCV
YQWNF�OGCP��#U�%NCTM�
�����������R�������RWV�KV�KP�JKU�ENCUUKE�XQNWOG�

6JG�KFGCN�QH�VJG�OCMGT�QH�OCEJKPGU�KU�YGNN�GZRTGUUGF�KP�VJG�RJTCUG�� HQQN�RTQQH� �6JKU�RJTCUG

FGUETKDGU�C�ITGCV�FGCN�OQTG�VJCP�C�SWCNKV[�QH�C�OGEJCPKUO��KV�GZRTGUUGU�CP�CVVKVWFG�VQYCTF

VJG�CXGTCIG�OCP�YJQ�WUGU�KV��#P�GPFNGUU�RTQEGUU�QH�NGCTPKPI�CPF�ITQYVJ�D[�VJG�OGVJQF�QH

VTKCN�CPF�GTTQT� �VJKU�KU�PQ�RCTV�QH�VJG�EQPEGRVKQP�QH�NKHG�VJG�OCEJKPG�JCU�HQT�KVU�CVVGPFCPVU

CPF�DGPGHKEKCTKGU�� 5Q� UKORNG� C�EJKNF�ECP� QRGTCVG� KV � KU� C�OQUV� CVVTCEVKXG�OQVVQ�� WPVKN� QPG

UVQRU�VQ� VJKPM�YJCV� KV�OGCPU� VQ�C�OCVWTG�OKPF�VQ� URGPF� KVU�YQTMKPI�JQWTU�FQKPI� VJKPIU� C

EJKNF�EQWNF�FQ�

(QTVWPCVGN[�� TWPPKPI� C� HKTO� ECPPQV� DG� TGFWEGF� VQ� C� HQQN�RTQQH� RTQEGUU�� 6JG� VCUM� QH
DWUKPGUU�CFOKPKUVTCVKQP�CPF�OCPCIGOGPV�KU�VQ�JGNR�VJQUG�YJQ�TWP�VJG�HKTO�VQ�EQOG�VQ
DGVVGT� FGEKUKQPU� CPF� DGVVGT� EJQKEGU� VJCP� VJG[� YQWNF� OCMG� YKVJQWV� VJG� MPQYNGFIG
IGPGTCVGF� KP� VJKU� HKGNF� QH� TGUGCTEJ�� #U� NQPI� CU� VJG� UVWFGPVU� CPF� UEJQNCTU� QH� DWUKPGUU
CFOKPKUVTCVKQP�TGCNK\G�VJKU��VJG�HKGNF�JCU�C�DTKIJV�CPF�RTQOKUKPI�HWVWTG�
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DSSHQGLFHV

L�UHFRQFLOLDWLRQ�RI�ZRUOGVFRSH�DQG�ILUP�ILQDQFLDO�VWDWHPHQW

+P� UGEVKQP� ������� UVCTVKPI� QP� RCIG� ���� YG� RGTHQTO� GORKTKECN� CPCN[UGU� QP� HKPCPEKCN
UVCVGOGPV� HKIWTGU� RTQXKFGF� D[�9QTNFUEQRG�� 6Q� UGG� JQY�9QTNFUEQRG� EJCPIGU� 
&WVEJ�
HKPCPEKCN� UVCVGOGPVU� KP� QTFGT� VQ� OCMG� VJGO� HKV� VJG� UVCPFCTF�9QTNFUEQRG� HQTOCV�� YG
RTGUGPV�VJG�HKPCPEKCN�UVCVGOGPV�QH������HQT�0GYC[U�'NGEVTQPKEU�+PVGTPCVKQPCN��C�EQORCP[
CEVKXG� KP� FGXGNQRKPI�� RTQFWEKPI� CPF� OCTMGVKPI� GNGEVTQPKE� EQORQPGPVU� CPF� RTQFWEVU�
6JKU�EQORCP[�KU�EJQUGP�DGECWUG�KV�UJQYU�UQOG�QH�VJG�V[RKECN�&WVEJ�HGCVWTGU�QH�HKPCPEKCN
UVCVGOGPVU��OQUV�PQVCDN[�VJG�WUG�QH�TGUGTXGU�CPF�GZVTCQTFKPCT[�KVGOU�

0GYC[U��HKPCPEKCN�UVCVGOGPV�HKIWTGU�HQT������
KP� ����IWKNFGTU�

PGV�UCNGU �������
EJCPIG�KP�YQTM�KP�RTQITGUU�CPF�HKPKUJGF�IQQFU 
������
QVJGT�QRGTCVKPI�TGXGPWGU ���

PGV�QRGTCVKPI�TGXGPWGU �������

EQUVU�QH�TCY�OCVGTKCNU�CPF�RTQEWTGOGPVU �������
UVCHH�EQUVU ������
FGRTGEKCVKQP �����
QVJGT�QRGTCVKPI�GZRGPUGU ������

VQVCN�QRGTCVKPI�GZRGPUGU �������

QRGTCVKPI�KPEQOG�
GDKV� �����

PGV�GSWKV[�KP�KPVGTGUV ���
KPVGTGUV�KPEQOG ��
KPVGTGUV�GZRGPUGU 
������

TGUWNV�QH�HKPCPEKCN�CEVKXKVKGU 
������

RTG�VCZ�KPEQOG �����

VCZGU 
������

CHVGT�VCZ�KPEQOG �����

GZVTCQTFKPCT[�CHVGT�VCZ�TGUWNVU �����

PGV�KPEQOG �����
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0GYC[U��9QTNFUEQRG�HKIWTGU�HQT������
KP� ����IWKNFGTU�

PGV�UCNGU �������

EQUV�QH�IQQFU�UQNF �������
FGRTGEKCVKQP �����
UGNNKPI��IGPGTCN�CPF�CFOKPKUVTCVKXG�GZRGPUGU P�C�
QVJGT�QRGTCVKPI�GZRGPUGU ������
VQVCN�QRGTCVKPI�GZRGPUGU �������

QRGTCVKPI�KPEQOG �����

PQP�QRGTCVKPI�KPVGTGUV�KPEQOG ��
EJCPIG�KP�TGUGTXGU 
����
PGV�GSWKV[�KP�KPVGTGUV ���
QVJGT�KPEQOG ���

GDKV �����

KPVGTGUV�GZRGPUG�QP�FGDV �����

RTG�VCZ�KPEQOG �����
VCZGU 
������

PGV�KPEQOG�DGH��GZVTC��KVGOU�RTGH�FKX �����
GZVTCQTFKPCT[�CHVGT�VCZ�TGUWNVU �����

PGV�KPEQOG �����

*QY�ECP�YG�TGEQPEKNG�VJGUG�UVCVGOGPVU!�6JG�HKTUV�FKHHGTGPEG�NKGU�KP�VJG�VTGCVOGPV�QH�VJG
OWVCVKQP�KP�YQTM�KP�RTQITGUU�CPF�HKPKUJGF�IQQFU��6JKU�OWVCVKQP�TGHGTU�VQ�EJCPIGU�KP�VJG
GEQPQOKE�XCNWG�QH�VJKU�KVGO��5KPEG�0GYC[U�TGRQTVU�YQTM�KP�RTQITGUU�CPF�HKPKUJGF�IQQFU
CV�EQUV�RTKEG��VJG�OWVCVKQP�KORNKGU�YTKVKPI�QHH�RCTV�QH�VJG�KPXGPVQT[��#U�UWEJ�� KV�ECP�DG
XKGYGF� CU� CP� GZVTC� EQUV�� CPF� CFFGF� VQ� VJG� VQVCN� QRGTCVKPI� GZRGPUGU�� 6JKU� KU� YJCV
JCRRGPU��(WTVJGTOQTG��YG�PGGF� VQ�MPQY�VJCV� VJG�FGRTGEKCVKQP� EJCTIG� KU� TGFWEGF�D[� C
YKVJFTCYCN� HTQO� VJG� TGUGTXGU��� 6JG� PQVGU� VQ� VJG� HKPCPEKCN� UVCVGOGPV� UJQY� VJCV� VJKU
COQWPVU� VQ������6JKU�CNNQYU�WU� VQ� TGEQPEKNG� VJG� HQNNQYKPI� KVGOU��YKVJ�(5�FGPQVKPI�VJG
HKIWTG�HTQO�0GYC[ U�HKPCPEKCN�UVCVGOGPV��CPF�95�VJG�HKIWTG�CU�TGRQTVGF�D[�9QTNFUEQRG�

FGRTGECVKQP�(5 �����
�TGUGTXGU�FGETGCUG ���

FGRTGEKCVKQP�95 �����

QRGTCVKPI�GZRGPUGU�(5 �������
�TGUGTXGU�FGETGCUG ���
�EJCPIG�KP�Y�K�R��CPF�HKPKUJGF�IQQFU �����

QRGTCVKPI�GZRGPUGU�95 �������

�������������������������������������������������
�� PQVG� VJG� FKHHGTGPEG� DGVYGGP� 7�5�� CPF� &WVEJ� CEEQWPVKPI� EWUVQOU�� KV� KU� XGT[� FKHHKEWNV� VQ� HKPF� C� IQQF
'PINKUJ� VGTO� HQT� CRRN[KPI� TGUGTXGU�� +P� HCEV�� YJGTGCU� TGUGTXGU� CPF� RTQXKUKQPU� RNC[� CP� KORQTVCPV� TQNG� KP
&WVEJ� HKPCPEKCN� UVCVGOGPVU�� VJGTG�CTG� DCUKE�7�5�� HKPCPEKCN� CEEQWPVKPI� VGZVDQQMU� KP�YJKEJ� VJG[� CTG� PQV
GXGP�CP�KVGO�KP�VJG�KPFGZ��UGG�G�I��*QTPITGP��5WPFGO��CPF�'NNKQV�
������
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6JG�EQUVU�QH�IQQFU�UQNF�CTG�C�V[RKECN�7�5��KVGO��7PFGT�7�5��CEEQWPVKPI�TWNGU��VJGUG�EQUVU
OC[�QPN[�KPENWFG�EQUVU�VJCV�CTG�FKTGEVN[�TGNCVGF�VQ�VJG�RTQFWEVKQP�RTQEGUU��YJGTGCU�VJG
QXGTJGCF�EQUVU� TGNCVGF� VQ� UGNNKPI��IGPGTCN�� CPF�CFOKPKUVTCVKXG�CEVKXKVKGU� HQTO� VJGKT� QYP
KVGO��6JKU�KU�DGECWUG�VJGUG�QXGTJGCF�EQUVU�OC[�PQV�DG�KPENWFGF�KP�VJG�KPXGPVQT[��6JGTG
KU�PQ�UKOKNCT�KVGO�KP�&WVEJ�HKPCPEKCN�UVCVGOGPVU��UQ�KV�KU�ECNEWNCVGF�HTQO�UETCVEJ��%QUVU�QH
IQQFU� UQNF� CTG� IGPGTCNN[� ECNEWNCVGF� CU� EQUVU� QH� OCVGTKCNU� CPF� RTQEWTGOGPVU� RNWU� UVCHH
EQUVU��(QT�0GYC[U��VJG�EJCPIG�KP�YQTM�KP�RTQITGUU�KU�KPENWFGF�

�EQUVU�QH�OCVGTKCNU�CPF�RTQEWTGOGPVU �������
�UVCHH�EQUVU ������
�EJCPIG�KP�Y�K�R��CPF�HKPKUJGF�IQQFU �����

EQUVU�QH�IQQFU�UQNF�95 �������

6JG� QRGTCVKPI� KPEQOG� CU� TGRQTVGF� KP� 9QTNFUEQRG� KU� IGPGTCNN[� CU� DCUKE� CU� RQUUKDNG�
OGCPKPI�VJCV�CNN�PQP�QRGTCVKPI�KVGOU��CU�YGNN�CU�CP[�GZVTCQTFKPCT[�TGUWNVU�CTG�GZENWFGF�
6Q�IGV�HTQO�VJG�QRGTCVKPI�KPEQOG�CU�TGRQTVGF�KP�VJG�HKPCPEKCN�UVCVGOGPV�VQ�VJG�QRGTCVKPI
KPEQOG�KP�9QTNFUEQRG�HQTOCV��YG�PGGF�VJG�HQNNQYKPI�EQTTGEVKQPU�

QRGTCVKPI�KPEQOG�(5 �����
�QVJGT�QRGTCVKPI�KPEQOG ���
�TGUGTXG�FGETGCUG�HQT�FGRTGEKCVKQP ���

QRGTCVKPI�KPEQOG�95 ����

(KPCNN[��YG�ECP�NQQM�CV�VJG�QRGTCVKPI�KPEQOG�CU�TGRQTVGF�KP�VJG�HKPCPEKCN�UVCVGOGPV��CPF
VJG� 9QTNFUEQRG� GDKV� 
PQVG� VJCV� VJGTG� KU� QPN[� QPG� GDKV�NKMG� PWODGT� KP� VJG� HKPCPEKCN
UVCVGOGPV���0QY�YG�PGGF�VQ�KPENWFG�GXGT[VJKPI�VJCV�JCRRGPU�DGHQTG�RC[KPI�KPVGTGUV�QP
FGDV�CPF�VCZGU�
GZEGRV�HQT�VJG�GZVTCQTFKPCT[�CHVGT�VCZ�KVGOU��

QRGTCVKPI�KPEQOG�(5 �����
�GSWKV[�KP�GCTPKPIU ���
�KPVGTGUV�KPEQOG ��

GDKV�95 ����

6JG�EQPENWUKQP�KU�VJCV�KP�VJG�9QTNFUEQRG�HQTOCV��QRGTCVKPI�KPEQOG�KU�VJG�KVGO�VJCV�DGUV
TGRTGUGPVU�GDKV� CU� VJG� TGUWNV� HTQO�VJG�PQTOCN�QRGTCVKQPU�� +V� KU� EQTTGEVGF� HQT�CEEQWPVKPI
CFLWUVOGPVU�NKMG�TGUGTXGU�EJCPIGU��CPF�CKOU�VQ�KPENWFG�QPN[�QRGTCVKPI�KVGOU�
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LL�WLPH�LQWHUYDO�RI�VDPSOH�REVHUYDWLRQV

6JG�VCDNGU�RTGUGPVGF�KP�UGEVKQP��������HTQO�RCIG����QP��CTG�TGRGCVGF��DWV�PQY�QPN[�YKVJ
VJQUG�HKTOU�VJCV�JCXG�KPHQTOCVKQP�QXGT�VJG�HWNN����[GCTU�

OGVJQF OGCP OGFKCP UVF�FGX OKP OCZ P
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6JG� TGRTQFWEVKQP� QH� VCDNG� ���� HTQO� RCIG� ��� UJQYU� UGXGTCN� KORQTVCPV� FKHHGTGPEGU�
GURGEKCNN[�HQT�VJG�CFXCPEGF�OGVJQFU��9G�UGG�OWEJ�UOCNNGT�FGXKCVKQPU��CPF�VJG�GZVTGOGU
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)KXGP�VJG�HCEV�VJCV�VJG�EQUV�UVTWEVWTG�KU�NGUU�NKMGN[�VQ�TGOCKP�UVCDNG�QXGT�NQPIGT�RGTKQFU�QH
VKOG��VJKU�KU�PQV�PGEGUUCTKN[�C�IQQF�UKIP��KV�ECP�CNUQ�DG�ECWUGF�D[�UVCVKUVKECN�GHHGEVU��9KVJ
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$QVJ� VJG� V�VGUV� CPF� VJG�9KNEQZQP� UKIPGF� TCPM� VGUV� HCKN� VQ� TGLGEV� VJG� J[RQVJGUKU� QH� PQ
FKHHGTGPEG�DGVYGGP�VJG�VYQ�RGTKQFU�HQT�CNN�OGVJQFU��#NUQ��VJG�5RGCTOCP�EQTTGNCVKQPU�CTG
UKIPKHKECPV�CPF�RQUKVKXG��*QYGXGT��IKXGP�VJG�HCEV�VJCV�YG�JQRGF�VJCV�VJG�OGCUWTGU�YQWNF
RGTHQTO�KFGPVKECNN[��YG�CTG�PQV�TGCNN[�VJTKNNGF�D[�VJG�TGUWNVU��CICKP�GURGEKCNN[�HQT�VJQUG�QH
VJG�1�8�CPF�/�4�VGEJPKSWGU�
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VCDNG�KK���EQTTGNCVKQPU�QH�VJG�FQN�OGCUWTGU�HTQO�C�UCORNG�QH����PQP�HKPCPEKCN�&WVEJ�HKTOU�QXGT����� �����
18&1.�FGPQVGU�VJG�1 $TKGP�CPF�8CPFGTJGKFGP�OGVJQF�
�������/4&1.�VJG�/CPFGNMGT�CPF�4JGG�OGVJQF

�������/4#$5�VJG�/CPFGNMGT�CPF�4JGG�OGVJQF�YKVJ�CDUQNWVG�XCNWGU�
�������&1.&+((�VJG�WUG�QH�HKTUV
FKHHGTGPEGU�
�������#$5125#.�VJG�TGITGUUKQP�QH�QRGTCVKPI�KPEQOG�VQ�UCNGU��#$512&#�VJG�TGITGUUKQP�QH
QRGTCVKPI�KPEQOG�DGHQTG�FGRTGEKCVKQP�CPF�COQTVK\CVKQP�VQ�UCNGU��01/�VJG�CXGTCIG�PGV�QRGTCVKPI�OCTIKP��
FGPQVGU�C�VYQ�VCKNGF�UKIPKHKECPEG�CV�VJG������NGXGN�����CV�VJG������NGXGN�

9JGP�YG�NQQM�CV�VCDNG� KK����VJG�TGRTQFWEVKQP�QH�VCDNG����� HTQO�RCIG�����YG�UGG�C�XGT[
GTTCVKE� RCVVGTP�� +H� YG� EQPEGPVTCVG� QP� VJG� TGUWNVU� QH� VJG� PQP�RCTCOGVTKE� 5RGCTOCP
EQTTGNCVKQP�CPCN[UKU��YG�JCXG�NQUV�UGXGTCN�UKIPKHKECPV�TGNCVKQPU��/QUV�VTQWDNGUQOG�QH�VJGUG
KU�VJG�CDUGPEG�QH�C�PGICVKXG�EQTTGNCVKQP�QH� VJG�CFXCPEGF�VGEJPKSWGU�QH�1�8�CPF�/�4

YKVJ�VJG�PGV�QRGTCVKPI�OCTIKP��HWTVJGT�UWIIGUVKPI�VJCV�VJKU�ECP�PQV�DG�KPVGTRTGVGF�CU�CP
KPXGTUG� KPFKECVQT� QH� QRGTCVKPI� NGXGTCIG�� 6JG� EQTTGNCVKQPU� QH� /4&1.� YKVJ� VJG� QVJGT
CNVGTPCVKXG�OGCUWTGU�QP�VJG�QVJGT�JCPF�CTG�TGOCTMCDN[�UVCDNG�
6JG� EQTTGNCVKQPU� DGVYGGP� HKTO� EJCTCEVGTKUVKEU� CPF� FQN�XCNWGU�� TGRQTVGF� KP� VCDNG� KK��
DGNQY�� UJQY� C� OQFGTCVG� DWV� EQPUKUVGPV� KPETGCUG� HQT� VJG� CNVGTPCVKXG� OGCUWTGU� YJGP
EQORCTGF�VQ�VCDNG�����HTQO�RCIG�����UWIIGUVKPI�VJCV�VJG[�CTG�TGNCVKXGN[�UVCDNG��#U�HQT�VJG
EQTTGNCVKQPU�YKVJ�VJG�1�8�CPF�/�4�OGVJQFU��YG�JCXG�NQUV�VJG�UKIPKHKECPV�EQTTGNCVKQPU
VJCV�JCF�VJG�YTQPI�UKIP�HQT�18&1.��CPF�JCXG�GXGP�IQVVGP�QPG�DCEM�YKVJ�VJG�EQTTGEV�UKIP
HQT�/4&1.��*QYGXGT��VJG�QXGTCNN�RKEVWTG�KU�UVKNN�QPG�QH�VQVCN�CDUGPEG�QH�CP[�TGNCVKQPUJKR
DGVYGGP�VJGUG�OGVJQFU�CPF�VJG�HKTO�EJCTCEVGTKUVKEU�
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CXGTCIG�PGV�QRGTCVKPI�OCTIKP��RRG�KU�RTQRGTV[��RNCPV�CPF�GSWKROGPV��FGRT�KU�FGRTGEKCVKQP��QR�GZR�KU
QRGTCVKPI�GZRGPUGU��UVCHH�KU�UVCHH�EQUVU��FGRUV�KU�FGRTGEKCVKQP�RNWU�UVCHH�EQUVU��°�FGPQVGU�C�VYQ�VCKNGF
UKIPKHKECPEG�CV�VJG������NGXGN����CV�VJG������NGXGN��CPF����CV�VJG������NGXGN�

(KPCNN[��EQORCTKPI�VJG�TGUWNVU�QH�VJG����[GCT�UCORNG�KP�VCDNG�KK���YKVJ�VJQUG�QH�VCDNG����
QP�RCIG�����YG�UGG�UGXGTCN�OCLQT�FKHHGTGPEGU��1H�VJGUG�� VJG�FKHHGTGPEGU�YKVJ� TGURGEV� VQ
VJG�CEEQWPVKPI�RGTHQTOCPEG�EJCTCEVGTKUVKEU�CTG�VJG�OQUV�VTQWDNGUQOG��(QT�GZCORNG��VJG
4�� QH� VJG� NQICTKVJO� QH� VJG� QRGTCVKPI� KPEQOG�� YJKEJ� ECP� DG� KPVGTRTGVGF� CU� CP� KPXGTUG
OGCUWTG�QH�VJG�FGVTGPFGF�XCTKCDKNKV[��PQY�UJQYU�NCTIG�RQUKVKXG�EQTTGNCVKQPU�HQT�VJG�/�4�
OGVJQFU��#NUQ��KPFKXKFWCN�EQTTGNCVKQPU�UJQY�NCTIG�UJKHVU��YKVJ�VJG�OQUV�GZVTGOG�GZCORNG
DGKPI�VJG�EQTTGNCVKQP�QH�PGV�QRGTCVKPI�OCTIKP�YKVJ�VJG�XCTKCVKQP�EQGHHKEKGPV�QH�QRGTCVKPI
KPEQOG�� HTQO� UKIPKHKECPVN[� PGICVKXG� 
 ������ VQ� UKIPKHKECPVN[� RQUKVKXG� 
������� 6JGUG
EJCPIGU�OCMG�KPVGTRTGVCVKQP�QH�VJG�TGUWNVU�FKHHKEWNV��CPF�OQTG�VJCP�UQOGYJCV�FQWDVHWN�
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ECRKVCN�ICKPU�RNWU�FKXKFGPFU���DGVC�KU�VJG�β�CU�TGRQTVGF�D[�9QTNFUEQRG��XE�QRGT�KPEQOG�KU�VJG�XCTKCVKQP
EQGHHKEKGPV�
UVCPFCTF�FGXKCVKQP�CXGTCIG��QH�QRGTCVKPI�KPEQOG��4��NP�QR�KPEQOG�KU�VJG�EQGHHKEKGPV�QH
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VDPHQYDWWLQJ

&G�JGHDQQOYGTMKPI�XCP�FG�MQUVGPUVTWEVWWT�QH� QRGTCVKPI� NGXGTCIG� KU� GGP�EQPEGRV�FCV� CN
IGTWKOG� VKLF� DGMGPF� KU� KP� FG� HKPCPEKÅNG� VJGQTKG� GP� FG� DGFTKLHUMWPFG��/CCT� VGTYKLN� JGV
HKPCPEKÅNG� GSWKXCNGPV� JGHDQQOYGTMKPI� XCP� FG� XGTOQIGPUUVTWEVWWT� QH� HKPCPEKCN� NGXGTCIG
\KEJ� CN� LCTGP� KP� ITQVG� DGNCPIUVGNNKPI� OCI� XGTJGWIGP�� KU� FG� CCPFCEJV� XQQT� FG
MQUVGPUVTWEVWWT� QR� \KLP�OKPUV� DGRGTMV� VG� PQGOGP�� &G\G� EQPUVCVGTKPI� KU� FG� CCPNGKFKPI
IGYGGUV� XQQT� JGV� QPFGT\QGM� FCV� JGGHV� IGNGKF� VQV� FKV� RTQGHUEJTKHV�� *GV� KU� PCOGNKLM
GGPXQWFKI� FWKFGNKLM� VG� OCMGP� FCV� JGV� OGEJCPKUOG� XCP� FG� JGHDQQOYGTMKPI� XCP� FG
MQUVGPUVTWEVWWT� KP�FG�RTCMVKLM� GGP� ITQVG� KPXNQGF� MCP�JGDDGP� QR� FG� 
HKPCPEKÅNG�� TGUWN�
VCVGP� XCP� GGP� QPFGTPGOKPI�� YCCTUEJKLPNKLM� PQI� YGN� OGGT� FCP� FG� HKPCPEKÅNG� JGH�
DQQOYGMKPI��*GV� FQGN� XCP� FKV� RTQGHUEJTKHV� KU� QO� FG� JGHDQQOYGTMKPI� XCP� FG� MQUVGP�
UVTWEVWWT�VG�FQQTITQPFGP��FG�TQN�FKG�JKL�URGGNV� KP�JGV�RTGUVGTGP�XCP�FG�QPFGTPGOKPI�VG
XGTMNCTGP��GP�CCP�VG�IGXGP�QH��GP�\Q�LC�JQG��JKL�MCP�YQTFGP�VQGIGRCUV�KP�FG�RTCMVKLM�XCP
JGV�DGUVWTGP�XCP�QPFGTPGOKPIGP�

RSHUDWLRQHOH�KHIERRPZHUNLQJ

&G�JGHDQQOYGTMKPI�XCP�FG�MQUVGPUVTWEVWWT�MCP�YQTFGP�WKVIGNGIF�OGV�DGJWNR�XCP�JGV
XQNIGPFG�XQQTDGGNF��9G�DGUEJQWYGP�VYGG�OCPKGTGP�
RTQLGEVGP��QO�GGP\GNHFG�RTQFWEV
VG� HCDTKEGTGP��2TQLGEV�C�JGGHV� NCIG�XCUVG�MQUVGP��GP�JQIG�XCTKCDGNG�MQUVGP��9G�MWPPGP
FGPMGP�CCP�GGP�RTQFWEVKGOGVJQFG�OGV�XGGN�OCPMTCEJV�GP�YGKPKI�OCEJKPGU��YCCTDKL�FG
CTDGKFUMQUVGP� CNU� XCTKCDGN� DGUEJQWYGP�� 2TQLGEV� D� KU� XGTTGICCPF� IGCWVQOCVKUGGTF�� GP
XGTIV� UWDUVCPVKÅNG� KPXGUVGTKPIGP� KP� OCEJKPGU�� #NU� YG� FG� MQUVGPNKLPGP� XCP� FG\G� VYGG
RTQLGEVGP�KP�GGP�HKIWWT�WKV\GVVGP��MTKLIGP�YG�HKIWWT�U����9G�\KGP�FCV�JGV�DTGCM�GXGP�RWPV
DKL�RTQLGEV�D�XGTFGT�PCCT�TGEJVU�NKIV��GP�FWU�RCU�DGTGKMV�YQTFV�DKL�JQIGTG�XGTMQRGP��1QM
NQQRV� FCV� FG� YKPUVNKLP� XCP� RTQLGEV� D� CCP\KGPNKLM� UVGKNGT�� &KV� YQTFV� XCP� DGNCPI� CNU� FG
XGTMQRGP�ICCP� HNWEVWGTGP��'GP� UEJQOOGNKPI� KP�JGV� CCPVCN� XGTMQEJVG� GGPJGFGP� \CN� DKL
RTQLGEV� C� XGGN� OKPFGT� KPXNQGF� JGDDGP� QR� FG� YKPUV� FCP� DKL� RTQLGEV� D�� &CV� KU� FG
JGHDQQOYGTMKPI�XCP�FG�MQUVGPUVTWEVWWT��+P�FG�RTCMVKLM�\KGP�YG�FCV�EJGOKUEJG�DGFTKLXGP
\QCNU�&5/� �OGV� XGGN� XCUVG� MQUVGP� CNU� IGXQNI� XCP� ITQVG� KPUVCNNCVKGU� � GGP� XGGN� ITQVGTG
IGXQGNKIJGKF� JGDDGP� XQQT� QO\GVUEJQOOGNKPIGP� FCP� GGP� JCPFGNUQPFGTPGOKPI� CNU
#JQNF��YCCTDKL�FG�MQUVGP�XQQT�GGP�DGNCPITKLM�FGGN�XCTKCDGNG�KPMQQRMQUVGP�\KLP�
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HKIWWT�U���VYGG�RTQLGEVGP��IGNKLMG�QO\GVNKLP��XGTUEJKNNGPFG�YKPUVNKLPGP��JGV�DCUKURTKPEKRG�XCP�FG
JGHDQQOYGTMKPI�XCP�FG�MQUVGPUVTWEVWWT�

)G\KGP� FG� CCTF� XCP� JGV� HGPQOGGP� NKIV� JGV� XQQT� FG� JCPF� QO� FG� GHHGEVGP� XCP� FG� JGH�
DQQOYGTMKPI�VG�OGVGP�OGV�FG�IGXQGNKIJGKF�XCP�FG�YKPUV�XQQT�QO\GVUEJQOOGNKPIGP�

QO\GV
UWNVCCVDGFTKLHUTG

FQN
�

�
∆

∆= 
U���

&G\G� IGXQGNKIJGKF�YQTFV� FGITGG� QH� QRGTCVKPI� NGXGTCIG� 
FQN�� IGPQGOF�� FG� OCVG� XCP� JGH�
DQQOYGTMKPI� XCP� FG� MQUVGPUVTWEVWWT ��9G� \WNNGP� JGV� KP� FG\G� UCOGPXCVVKPI� FCP� QQM
OCCT�QXGT�FQN�JGDDGP��1OFCV�YG�IGÊPVGTGUUGGTF�\KLP�KP�FG�MQUVGPUVTWEVWWT��IGDTWKMGP�YG
CNU� YKPUVDGITKR� JGV� DGFTKLHUTGUWNVCCV��&CV� KU� JGV� TGUWNVCCV� XQQT� DGNCUVKPIGP�� KPVGTGUV� GP
DKL\QPFGTG�RQUVGP��FWU�JGV�QRGTCVKQPGNG�TGUWNVCCV��&G�KPVGTRTGVCVKG�XCP�FQN�KU�JGNFGT��GGP
FQN�XCP���KORNKEGGTV�FCV�GGP�QO\GVUVKLIKPI�XCP�����NGKFV�VQV�GGP�YKPUVUVKLIKPI�XCP�����
#PFGTUQO�YGTMV�JKL�QQM��GGP�QO\GVFCNKPI�XCP����� NGKFV� FCP� VQV� GGP�YKPUVFCNKPI� XCP
����
#NU� YG� FG� TCPFXQQTYCCTFGP� XCP� FG� DTGCM�GXGP� CPCN[UG� CCPJQWFGP�� FKG� GT� QR� PGGT
MQOGP�FCV�CNNGGP�FG�RTKLU�OCI�XCTKÅTGP��MWPPGP�YG�FQN�QQM�CNU�XQNIV�UEJTKLXGP�

(XRS
XRS

FQN
−−

−=
�

�
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*KGTKP�UVCCV�S�XQQT�JGV�CCPVCN�XGTMQEJVG�GGPJGFGP��R�XQQT�FG�RTKLU�RGT�GGPJGKF��X�XQQT
FG�XCTKCDGNG�MQUVGP�RGT�GGPJGKF��GP�(�XQQT�FG�XCUVG�MQUVGP��&G\G�HQTOWNG�NCCV�FWKFGNKLM
\KGP� YCCT� FG� JGHDQQOYGTMKPI� XCPFCCP� MQOV�� PCOGNKLM� FG� CCPYG\KIJGKF� XCP� XCUVG
MQUVGP�� +OOGTU�� CNU� (� PWN� KU�� KU� FQN� ��� GP� XKPFV� GT� IGGP� XGTUVGTMKPI� XCP� QO\GV�
UEJQOOGNKPIGP�RNCCVU��#NU�YG�HQTOWNG�
U����PCFGT�DGMKLMGP��\KGP�YG�FCV�GNM�CH\GVPKXGCW
\KLP� GKIGP� FQN�YCCTFG� JGGHV�� &CV� DGVGMGPV� FCV� FG� FQN� IGGP� WPKGM� MGPOGTM� XCP� GGP
QPFGTPGOKPI�KU��*GV�IGDTWKM�XCP�HQTOWNG�
U����QO�FG�FQN�VG�GXCNWGTGP�FKGPV�DQXGPFKGP
VG� IGDGWTGP� OGV� JGV� DGUGH� FCV� JKL� KU� CHIGNGKF� QPFGT� FG� YGKPKI� TGCNKUVKUEJG



���

TCPFXQQTYCCTFGP� XCP� FG� DTGCM�GXGP� CPCN[UG��8QNIGPU� FG� HQTOWNG� NKIV� FG� FQN� XCP� GGP
YKPUVIGXGPFG�QPFGTPGOKPI�CNVKLF�DQXGP����#NU�YG�GEJVGT�FG�GNCUVKEKVGKV�
U����IGDTWKMGP
QR�GEJVG�EKLHGTU�XCP�QPFGTPGOKPIGP�MCP�FG\G�QQM�XQQT�QPFGTPGOKPIGP�FKG�YKPUV�OCMGP
QPFGT�FG���NKIIGP��QH�\GNHU�PGICVKGH�\KLP�
6JGQTKGXQTOKPI� TQPF� FG� MQUVGPUVTWEVWWT� JGGHV� RNCCVUIGXQPFGP� DKPPGP� JGV� MCFGT� XCP
JGV� ECRKVCN� CUUGV� RTKEKPI� OQFGN� %#2/�� /CPFGNMGT� GP� 4JGG� 
������ JGDDGP� GGP� JGNFGTG
HQTOWNGTKPI�IGXQPFGP�XQQT�JGV�XGTDCPF�VWUUGP�JGV�U[UVGOCVKUEJ�TKUKEQ�β�WKV�FKV�OQFGN�GP
FG�MQUVGPUVTWEVWWT��*KGTDKL�OCMGP�\G�IGDTWKM�XCP�FG�FGITGG�QH�HKPCPEKCN�NGXGTCIG�
FHN��CNU
OCCV�XQQT�FG�XGTOQIGPUUVTWEVWWT��IGFGHKPKGGTF�CNU�FG�GNCUVKEKVGKV�XCP�FG�PGVVQYKPUV�PCCT
JGV�DGFTKLHUTGUWNVCCV��<G�XKPFGP�JGV�XQNIGPFG

�ββ ⋅⋅= FHNFQN 
U���

&G\G� HQTOWNG� \GIV� FCV� JGV� U[UVGOCVKUEJ� TKUKEQ� XCP� GGP� QPFGTPGOKPI� DGUVCCV� WKV� JGV
KPVTKPUKGMG� QPFGTPGOKPIUTKUKEQ� β��� FG� JGHDQQOYGTMKPI� XCP� FG� MQUVGPUVTWEVWWT�� GP� FG
JGHDQQOYGTMKPI� XCP� FG� XGTOQIGPUUVTWEVWWT�� *GV� KPVTKPUKGMG� QPFGTPGOKPIUTKEKUQ
QPVUVCCV� CNU� IGXQNI� XCP�FG� EQPEWTTGPVKGRQUKVKG� FKG�FG� QPFGTPGOKPI� KP� FG�OCTMV� JGGHV�
&KV� TKUKEQ� YQTFV� XGTUVGTMV� FQQT� FG� CCPYG\KIJGKF� XCP� XCUVG� NCUVGP�� \QYGN� HKPCPEKGGN

TGPVG�� CNU� QRGTCVKQPGGN� 
XCUVG� MQUVGP��� &G� MQUVGPUVTWEVWWT� DGÊPXNQGFV� FWU� FG� TKUKEQ�
RQUKVKG�XCP�FG�QPFGTPGOKPI�
1OFCV�JGV�PKGV�OQIGNKLM�KU�QO�XCUVG�GP�XCTKCDGNG�MQUVGP�XCP�GGP�QPFGTPGOKPI�WKV�JGV
LCCTXGTUNCI�VG�JCNGP��OQGV�FG�FQN�IGOGVGP�YQTFGP�OGV�FG�GNCUVKEKVGKV�
U�����&CCTDKL�YKNNGP
YG�QXGT�GGP�CCPVCN�LCTGP�MKLMGP��QO�\Q�VQV�GGP�UVCDKGNG�YCCTFG�XQQT�FQN�VG�MQOGP��'T�\KLP
XGTUEJGKFGPG�OGVJQFGU�IGUWIIGTGGTF� KP�FG� NKVGTCVWWT�QO�FG�FQN� VG�OGVGP��FKG�CNNGOCCN
PCFGNGP�JGDDGP��'GP�PQI�ITQVGT�RTQDNGGO�KU�FCV�FG� GEJVG �FQN�XCP�GGP�QPFGTPGOKPI�PKGV
DGUEJKMDCCT� KU�� YCCTFQQT� QQM� PKGV� KU� XCUV� VG� UVGNNGP� YGNMG� OGVJQFG� JGV� FKEJVUV� KP� FG
DWWTV� MQOV�� 6QGRCUUKPI� XCP� FG� OGVJQFGU� QR� GGP� DGUVCPF� OGV� LCCTTGMGPKPIGP� XCP
0GFGTNCPFUG� QPFGTPGOKPIGP� NGXGTV� FCP� QQM� PKGV� GGP� FWKFGNKLMG� YKPPCCT� QR�� &CV� KU
XGTXGNGPF��YCPV�YG�JGDDGP�IGGP�VJGQTGVKUEJ�QRVKOCNG�YCCTFGP�XQQT�FQN��GP�YG�MWPPGP
PW� FWU� QQM� PKGV� OGV� DGJWNR� XCP� GORKTKUEJG� FCVC� GXGPVWGNG� CFXKGUYCCTFGP � WKV� FG
RTCMVKLM�CHNGKFGP�
&G�TGUWNVCVGP�XCP�FG�NKVGTCVWWTUVWFKG��DGURTGMKPI�XCP�VJGQTKG�GP�GORTKUEJG�VQGVUGP�NCVGP
\KGP� FCV� FG� JGHDQQOYGTMKPI� XCP� FG� MQUVGPUVTWEVWWT� GGP� DGNCPITKLM� HGPQOGGP� KU�� FCV
JGNRV�KP�JGV�XGTMNCTGP�XCP�QPFGTPGOKPIURTGUVCVKGU��'GP�MQUVGPUVTWEVWWT�OGV�XGGN�XCUVG
MQUVGP�\CN� KP�IGXCN�XCP�QO\GVHNWEVWCVKGU�VQV�ITQVGTG�UEJQOOGNKPIGP�KP�FG�YKPUV� NGKFGP�
9G� MWPPGP� GEJVGT� IGGP� EQPENWUKGU� VTGMMGP� QXGT� QRVKOCNG� YCCTFGU� XQQT� FQN�� QH� GGP
CNIGOGGP� IGNFGPFG� TGNCVKG� VWUUGP� MQUVGPUVTWEVWWT�� QPFGTPGOKPIUMGPOGTMGP� GP
QPFGTPGOKPIURTGUVCVKGU�CHNGKFGP�WKV�VJGQTKG�QH�RTCMVKLM�

NRVWHQVWUXFWXXU

*GV� RTQDNGGO� OGV� FG� DGPCFGTKPI� XCP� FG� JGHDQQOYGTMKPI� XCP� FG� MQUVGPUVTWEVWWT�
IGOGVGP�OGV�FG�FQN��KU�IGNGIGP�KP�JGV�HGKV�FCV�YG�QPU�EQPEGPVTGTGP�QR�ÃÃP�IGVCN��*QGYGN
FCV�IGVCN�PKGV�IQGF�KU�VG�IGDTWKMGP�QO�VQV�RTCMVKUEJG�DGXKPFKPIGP�VG�MQOGP��NCCV�UVCCP
FCV�JGV�KU�QO�VG�\GVVGP�KP�RTCMVKUEJG�CCPDGXGNKPIGP��KU�JGV�OGEJCPKUOG�CEJVGT�JGV�IGVCN
YGN� FGIGNKLM� XCP� DGNCPI�� &CCTQO� XGTUEJWKXGP� YG� QP\G� CCPFCEJV� PCCT� FG
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MQUVGPUVTWEVWWT��FWU�PCCT�FG�UCOGPUVGNNKPI�XCP�FG�MQUVGP�GP�PCCT�FG�QO\GV�FKG�GTOGG
IGIGPGTGGTF�YQTFV��9G�MKLMGP�PKGV�OGGT�PCCT�JGV�TGUWNVCCV�XCP�FG�MQUVGPUVTWEVWWT��OCCT
PCCT�FG�KPXNQGFGP�GP�FGVGTOKPCPVGP�
#NU�GGTUVG�ICCP�YG�FCCTDKL�KP�QR�JGV�DGNCPI�XCP�YKPUVXCTKCDKNKVGKV��*QGYGN�FG�/CPFGNMGT
GP� 4JGG� HQTOWNG� 
U���� FWKFGNKLM� OCCMV� FCV� FG� MQUVGPUVTWEVWWT� DKPPGP� JGV� %#2/
DGNCPITKLM�KU��NCVGP�YG�FKV�VJGQTGVKUEJG�TCCOYGTM�PW�NQU��&G�MQUVGPUVTWEVWWT�WKV�\KEJ�KP
FG� XCTKCDKNKVGKV� XCP� FG�YKPUV�� FQQT� JGV� DGNCPI� XCP� GGP� UVCDKGNG� YKPUVQPVYKMMGNKPI�� GP
FCCTOGG� XCP� DGRGTMVG� YKPUVXCTKCDKNKVGKV�� VG� DGURTGMGP� XKPFGP� YG� GGP� XGTFGTG
QPFGTDQWYKPI� XQQT� JGV� DGNCPI� XCP� FG� MQUVGPUVTWEVWWT�� +P� FG� HKPCPEKÅNG� VJGQTKG�
CEEQWPVKPI� 
GZVGTPG� XGTUNCIIGXKPI�� GP� UVTCVGIKUEJ�OCPCIGOGPV� YQTFV� JGV� DGNCPI� XCP
GGP�UVCDKGNG�YKPUVQPVYKMMGNKPI�QPFGTMGPF�
9G� YKL\GP� GGP� CCPVCN� XCTKCDGNGP� CCP� FKG� GGP� TQN� URGNGP� KP� FG� OCVG� YCCTKP� FG� YKPUV
XCTKGGTV�� &CCTVWUUGP� RQUKVKQPGTGP� YG� MQUVGPUVTWEVWWT�� &KV� EQPEGRVWGNG� OQFGN�� YGGT�
IGIGXGP� KP� HKIWWT� U���� TGNCVKXGGTV� FG� TQN� XCP� FG� MQUVGPUVTWEVWWT�� <G� KU� PKGV� NCPIGT� FG
FQGNXCTKCDGNG�FKG�GGP�QRVKOCNG�YCCTFG�VQGIGMGPF�OQGV�MTKLIGP��OCCT�\G�DGÊPXNQGFV�YGN
FG�OCVG�YCCTKP�FG�XCTKCDGNGP�FQQTYGTMGP�KP�FG�YKPUVXCTKCDKNKVGKV��*GV�RTQDNGGO�OGV�FG
XCTKCDGNGP�KU�FCV�FG�CCTF�XCP�FG�DGÊPXNQGFKPIUNKLPGP�PKGV�GGPFWKFKI�KU��GGP�XCTKCVKG�KP�FG
QO\GV�YQTFV�XKC�FG�MQUVGPUVTWEVWWT�QOIG\GV� KP�GGP�XCTKCVKG� KP�FG�YKPUV��OCCT�FG� CCTF
XCP� FG� OCTMV� 
OCTMVITQGK�� EQPEWTTGPVKG�� \CN� QQM� FG� MGW\G� XQQT� FG� MQUVGPUVTWEVWWT
DGRCNGP�

QO\GV

UVTCVGIKG

VGEJPQNQIKG

OKFFGNGP

YKPUV
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HKIWWT�U���GGP�EQPEGRVWGGN�OQFGN�FCV�JGV�DGNCPI�XCP�FG�MQUVGPUVTWEVWWT�KP�RGTURGEVKGH�RNCCVU�

1O�GGP�DGVGT�KFGG�VG�MTKLIGP�QXGT�FG�OCVG�YCCTKP�JGV�OQFGN�DKLFTCCIV�CCP�DGITKR�XCP�FG
MQUVGPUVTWEVWWT� \KLP� GGP� CCPVCN� EQPVTQNNGTU� IGÊPVGTXKGYF� QXGT� JGV� DGNCPI� XCP� FG
MQUVGPUVTWEVWWT�GP�FG�XCTKCDGNGP�FKG�GGP�TQN�URGNGP��7KV�FG�IGURTGMMGP�MQOV�PCCT�XQTGP
FCV�FG�MQUVGPUVTWEVWWT�PKGV�IG\KGP�YQTFV�CNU�KGVU�YCV�FG�QPFGTPGOKPI�CNU�\QFCPKI�DGYWUV
MKGUV��FG�MQUVGPUVTWEVWWT�KU�GGP�IGXQNI�XCP�GGP�TGGMU�DGUNKUUKPIGP��FKG�DGVTGMMKPI�JGDDGP
QR� VGEJPQNQIKUEJG� OQIGNKLMJGFGP� GP� OCTMVQOUVCPFKIJGFGP�� OCCT� QQM� QR� DGJGGTUKPI

EQPVTQN���HNGZKDKNKVGKV��GP�WKVGTCCTF�FG�HKPCPEKÅNG�CURGEVGP��*GV�TGNCVKXGTGP�XCP�JGV�DGNCPI
XCP�FG�MQUVGPUVTWEVWWT�FQQT�PKGV�QR�\QGM�VG�ICCP�PCCT�GGP�QRVKOCNG�FQN�NKLMV�FWU�VGTGEJV�
6GIGNKLMGTVKLF� GEJVGT� DNKLMV� JGV� OQGKNKLM� VG� \KLP� QO� FG� MQUVGPUVTWEVWWT� GP� MQUVGPDG�
YWUV\KLP� KP� JGV� CNIGOGGP� WKV� GNMCCT� VG� JQWFGP��&G� XCTKCDGNGP� FKG�YG� QR� DCUKU� XCP� FG
NKVGTCVWWT� GP� NQIKUEJ� PCFGPMGP� JGDDGP� WKVIGMQ\GP� MQOGP� CNNGOCCN� KP� OGGTFGTG� QH
OKPFGTG�OCVG� VGTWI� KP� FG� IGURTGMMGP��OCCT� GGP� FWKFGNKLMG� KPXWNNKPI� XCP� FG� NKLPGP� KP
HKIWWT� U��� KU� PKGV� OQIGNKLM\�� &CV� MQOV� LWKUV� QOFCV� FG� MQUVGPUVTWEVWWT� UNGEJVU � GGP
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OGEJCPKUOG�KU��GT�KU�IGGP�TGFGP�YCCTQO�DGRCCNFG�OCTMVQOUVCPFKIJGFGP��QH�GGP�\GMGTG
UVTCVGIKG��\QWFGP�OQGVGP�NGKFGP�VQV�GGP�URGEKHKGMG�MQUVGPUVTWEVWWT��'P�CPFGTUQO�KU�JGV
PKGV� \Q� FCV� GGP� DGRCCNFG� EQODKPCVKG� XCP� XCUVG� GP� XCTKCDGNG� MQUVGP� VQV� GGP� DGRCCNFG
YKPUVIGXGPFJGKF�NGKFV�
&G�DGPCFGTKPI�XCP�FG�MQUVGPUVTWEVWWT�OGV�GGP�OQFGN�CNU�HKIWWT�U���JGNRV�KP�JGV�XGTFGT
DGITKLRGP�XCP�FG�TQN�FKG�FG�MQUVGPUVTWEVWWT�URGGNV��OCCT�DTGPIV�QPU�PQI�UVGGFU�PKGV�DKL
IQGFG� DGUEJTKLXKPI� XCP� FG� RTCMVKLM�� &CCTVQG� ITKLRGP� YG� PCCT� FG� DCUKU� XCP� FG
JGHDQQOYGTMKPI��XCUVG�MQUVGP�

YDVWH�NRVWHQ

&G�MQUVGPUVTWEVWWT�NKLMV�PQI�UVGGFU�GGP�VG�CNIGOGGP��VG�XGGNQOXCVVGPF�DGITKR��&QQT�VG
EQPEGPVTGTGP� QR� GGP� QPFGTFGGN� XCP� FG� MQUVGPUVTWEVWWT�� FG� XCUVG� MQUVGP�� JQRGP� YG
XGTFGT�VG�MQOGP��&KG�JQQR�KU�XQQTCN�KPIGIGXGP�FQQT�FG�GTXCTKPIGP�QRIGFCCP�VKLFGPU�FG
IGURTGMUTQPFG��XTKLYGN�CNNG�IGURTGMURCTVPGTU�JCFFGP�JGV�IGXQGN�FCV�\G�OGV�XGGN��\Q�PKGV
VGXGGN�XCUVG�MQUVGP�\CVGP� �QQM�KP�QPFGTPGOKPIGP�YCCT�FG�MQUVGPUVTWEVWWT�XQQTCN�XGGN
XCTKCDGNG� MQUVGP� MGPFG�� &CV� FQGV� XGTOQGFGP� FCV� XCUVG� MQUVGP� GGP� DGITKR� \KLP� YCCT
OCPCIGTU� KGVU�OGG�MWPPGP �
9G�DGIKPPGP�OGV�JGV�DGURTGMGP�XCP�XCUVG�MQUVGP��5VCPFCCTF�YQTFGP�FKG�IGFGHKPKGGTF
CNU� MQUVGP� FKG� PKGV� XCTKÅTGP� OGV� JGV� XQNWOG� XCP� FG� RTQFWEVKG�� *QGYGN� GGP� RTGEKG\G
FGHKPKVKG� NCUVKI� KU� VG� IGXGP�� KU� GGP� DGNCPITKLM� MGPOGTM� FCV� \G� PKGV� XCP\GNH � YGIICCP�
CHUEJTKLXKPIGP� ICCP� CNVKLF� FQQT�� RGTUQPGGN� KP� XCUVG� FKGPUV� MTKLIV� GNM� OCCPF� UCNCTKU�� FG
JWWT�XCP�JGV�MCPVQTGPRCPF�OQGV�GNMG�OCCPF�QXGTIGOCCMV�YQTFGP�
8GTXQNIGPU�ICCP�YG� KP�QR� HNGZKDKNKVGKVUOCPCIGOGPV��8CUVG�MQUVGP�GP� HNGZKDKNKVGKV� NKLMGP
GNMCCT� VG� DKLVGP��*GV� KU� FGTJCNXG�OQIGNKLM� FCV� FG� HNGZKDKNKVGKVUNKVGTCVWWT�OCPKGTGP� DKGFV
QO� FG� KPXNQGF� XCP� XCUVG� MQUVGP� QR� FG� CNIGOGPG� HNGZKDKNKVGKV� VG� DGRGTMGP� � YCCTDKL
CNIGOGPG� HNGZKDKNKVGKV� KP� QPU� IGXCN� \KEJ� OQGV� WKVGP� KP� GGP� NCIG� YKPUVXCTKCDKNKVGKV�� &G
NKVGTCVWWT� TKEJV� \KEJ� GEJVGT� XQQTCN� QR� KPIGDQWYFG� HNGZKDKNKVGKV� XCP� RTQEGUUGP�� JQG� FG
RTQEGUUGP� \Q� VG� UVTWEVWTGTGP� FCV� \G� KP� FG� DGUVCCPFG� EQPHKIWTCVKG� \QXGGN� OQIGNKLM
HNGZKDKNKVGKV�DKGFGP��&CV�KU�GGP�\GGT�PWVVKIG�XQTO�XCP�HNGZKDKNKVGKV��OCCT�PKGV�JGNGOCCN�YCV
YG�\QGMGP��9G�YKNNGP�KOOGTU�YGVGP�JQG�QPFGTPGOKPIGP�QOICCP�OGV�XCUVG�MQUVGP��GP
JQG�\G�FG�KPXNQGF�XCP�FKG�XCUVG�MQUVGP�MWPPGP�XGTOKPFGTGP�
&CCTQO�UVGNNGP�YG�GGP�QXGT\KEJV�QR�XCP� XCUVG�MQUVGP�OCCVTGIGNGP ��OCCVTGIGNGP�FKG�JGV
OCPCIGOGPV�MCP�PGOGP� FKG� JGV� DGNCPI� XCP� FG� XCUVG� MQUVGP� DGÊPXNQGFGP��9G� RTCVGP
QXGT�DGNCPI��QOFCV�XCUVG�MQUVGP�QQM�TGNCVKGH�NCIGT�MWPPGP�YQTFGP�FQQT�OGGT�QO\GV��GP
FWU�OGGT� FGMMKPIUDKLFTCIG�OGV� JGV\GNHFG� XCUVG� MQUVGPPKXGCW� VG� IGPGTGTGP��9G� MKLMGP
PCCT� FG� IGXQNIGP� XCP� FG�OCCVTGIGNGP� XQQT� FTKG� DGNCPITKLMG� QPFGTPGOKPIUMGPOGTMGP�
XQNWOG�
ECRCEKVGKV���FG�RTQFWEV�OKZ��GP�FG�QO\GV��&G\G�IGXQNIGP�\GVVGP�YG�WKV�VGIGP�FG
KPXNQGF�FKG�FG�OCCVTGIGNGP�JGDDGP�QR�JGV�DTGCM�GXGPRWPV��&KV�JGGHV�CNU�ITQVG�XQQTFGGN
FCV� YG� PKGV� JQGXGP� WKV� VG� ICCP� XCP� GGP� DGRCCNF� RTGUVCVKGPKXGCW�� VGTYKLN� YG� VQEJ� KGVU
MWPPGP� \GIIGP� QXGT� FG� KPXNQGF� XCP� FG� OCCVTGIGNGP� QR� FG� TKUKEQRQUKVKG� XCP� FG
QPFGTPGOKPI�
&G� OCCVTGIGNGP� FKGPGP� KP� FG� GGTUVG� RNCCVU� VG� YQTFGP� DGQQTFGGNF� QR� JWP� HKPCPEKÅNG
TGUWNVCCV��'T�\KLP�GEJVGT�PQI�CPFGTG�CURGEVGP�FKG�GGP�TQN�URGNGP�DKL�JGV�WKVXQGTGP�XCP�FG
OCCVTGIGNGP��VGEJPQNQIKG��DGJGGTUKPI�
EQPVTQN���TGNCVKGU�OGV�NGXGTCPEKGTU�GP�CHPGOGTU��GP
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UVTCVGIKG��1QM�HNGZKDKNKVGKVUQXGTYGIKPIGP�MWPPGP�GGP�ITQVG�TQN�URGNGP��OCCT�FKG�\WNNGP�KP
JGV�CNIGOGGP�DGVGT� VG� MYCPVKHKEGTGP� \KLP� GP�FWU� KP�FG� HKPCPEKÅNG� CPCN[UG�OGGIGPQOGP
MWPPGP�YQTFGP��/GV� DGJWNR�XCP�FG\G� CURGEVGP�MWPPGP�YG� GGP� CCP\GV� IGXGP� VQV� GGP
VJGQTKG �XCP�JGV�OCPCIGOGPV�XCP�XCUVG�MQUVGP��GT�XCP�WKVICCPFG�FCV�GGP�QPFGTPGOKPI
\QXGGN�OQIGNKLM� HNGZKDKNKVGKV�YKN� JGDDGP�� \CN� \G� FG� XCUVG�MQUVGP�QONCCI�DTGPIGP� VQV�JGV
OQOGPV� YCCTQR� DGRCCNFG� TCPFXQQTYCCTFGP� 
CURGEVGP�� ICCP� QXGTJGGTUGP�� 0C� FG
VGEJPQNQIKG� \CN� FCV� OGGUVCN� FG� HKPCPEKÅNG� TCPFXQQTYCCTFG� \KLP�� FKG� \KEJ� WKV� KP
DKLXQQTDGGNF�UEJCCNXQQTFGNGP��/CCT�FG�DGJGGTUKPIU��GP�TGNCVKG�CURGEVGP�MWPPGP�GT�QQM
VQG�NGKFGP�FCV�JGV�XCUVG�MQUVGPPKXGCW�JQIGT�KU�
+P�GGP�VYGGFG�KPVGTXKGYTQPFG�DNKLMV�KPFGTFCCF�FCV�RTCVGP�QXGT�XCUVG�MQUVGP�OCMMGNKLMGT
KU�FCP�RTCVGP�QXGT�FG�MQUVGPUVTWEVWWT��GP�GT�KU�OGGT�CCPFCEJV�XQQT�JGV�XCTKCDGN�OCMGP
XCP� MQUVGP� PCCUV� JGV� CNIGOGPG� MQUVGPDGYWUV\KLP� FCV� QQM� YGGT� VGT� URTCMG� MQOV��9G
MWPPGP� FG� CURGEVGP� IGDTWKMGP� KP� JGV� XGTMNCTGP� XCP� FG� CCPYG\KIG� MQUVGPUVTWEVWTGP�
*KGTOGG� \KLP� YG� FCP� GKPFGNKLM� CCPDGNCPF� DKL� QPU� FQGN�� GGP� IQGF� DGITKR� XCP� FG

JGHDQQOYGTMKPI�XCP�FG��MQUVGPUVTWEVWWT��&CP�ICCV�JGV�PKGV�CNNGGP�QO�JGV�DGNCPI�XCP
FG�MQUVGPUVTWEVWWT�KP�JGV�RTGUVGTGP�XCP�FG�QPFGTPGOKPI��OCCT�QQM�QO�YCV�DGNCPITKLM�KU
KP�JGV�DGRCNGP�XCP�FKG�MQUVGPUVTWEVWWT��GP�FWU�YCCT�GGP�QPFGTPGOKPI�QR�OQGV�NGVVGP�DKL
DGUNKUUKPIGP�FKG�FG�MQUVGPUVTWEVWWT�DGÊPXNQGFGP�
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LQGH[�RI�DXWKRUV

CMGP��XCP��
COGU�CPF�JNCXCEGM��������������
COKV�CPF�NKXPCV���
COKV�CPF�YGTPGTHGNV�������
COTCO�CPF�MWNCVKNCMC�������
CPFGTUQP��������������
CPI�CPF�RGVGTUQP�����������
CPVJQP[�CPF�IQXKPFCTCLCP���������
CTCPQHH���
CVMKPUQP��DCPMGT��MCRNCP��CPF�[QWPI���������

��������

DCKNG[����
DCNCMTKUJPCP��NKPUOGKGT��CPF�XGPMCVCEJCNCO���

��
DCNN��MGCVKPI��CPF�\KOOGTOCP����
DGCXGT��MGVVNGT��CPF�UEJQNGU�������
DGPUQP�CPF�KGTQPKOQ����
DGVVKU�������
DKVPGT�CPF�FQNCP�������
DNC\GPMQ�������������������
DQN��XCP�JQQHV��PKGTU��CPF�UEJTGVNGP���
DQU�XKK
DQYOCP��G�J��������
DQYOCP��T�I����
DTC[UJCY�CPF�GNFKP���
DTGCNG[�CPF�O[GTU�����������������������������

���
DTKEMNG[�CPF�FCTM�������
DTKIJCO�CPF�ICRGPUMK�����������

ECTPG[�CPF�IGFCLNQXKE�������
EJCUG�CPF�CSWKNCPQ����
EJCUG��CSWKNCP��CPF�LCEQDU��������������������

��������
EJWPI��������
ENCTM���������
ENGCT[���
EQCUG����
EQODU�CPF�MGVEJGP�����������
EQPKPG���
EQQNU��������������
EQQRGT�CPF�MCRNCP��������������

FCTTCV�CPF�OWMJGTLGG�����������
FKLM��XCP���
FTWT[����

FTWT[�CPF�VC[NGU����
FWTMKP�CPF�GNNKGJCWUGP��

GOGT[�CPF�HKPPGTV[�������������������������

HCOC�CPF�HTGPEJ�����������
HC\\CTK��JWDDCTF��CPF�RGVGTUGP���
HKIGPDCWO�CPF�VJQOCU���
HTQQV��UEJCTHUVGKP��CPF�UVGKP���

ICJNQP�CPF�IGPVT[���
ICNNCIJGT�CPF�CPFTGY���
IJCPFJK������
IKPITKEJ�CPF�OGV\����
IWKNFKPI��NCOOKPOCMK��CPF�FTWT[����

JCOCFC�������������������
JCPPC��PGYOCP��CPF�UTKFJCTCP����
JCTTKUQP�CPF�XCP�OKGIJGO���
JCTXG[��NGHGDXTG��CPF�NGHGDXTG����
JCWIGP�CPF�DCMGT�������
JKNN�CPF�LQPGU���
JQTPITGP��HQUVGT��CPF�FCVCT������������������
JQTPITGP��UWPFGO��CPF�GNNKQV����
JWHHOCP��N������������
JWHHOCP��U��������

LCICPPCVJCP��UVGRJGPU��CPF�YGKUDCEJ���

MCRNCP����
MCRNCP�CPF�CVMKPUQP�������������
MCRNCP�CPF�\KPICNGU���
MKOGU����
MNQORLCP�CPF�MTQQP����

NCOQPV���
NCPI��QHGM��CPF�UVWN\���
NGGWY��FG��
NGX�����������������������������������������
NK�CPF�JGPFGTUQP���
NKPVPGT���
NQTF���������������
NQXGNQEM����

OCIGG���
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OCPFGNMGT�CPF�TJGG����������������������������
�����������������������������������������������
�������������������������������

OCTUJ�CPF�UYCPUQP���
OCVJGYUQP�CPF�YKPVGT���
OC[GTU�CPF�UOKVJ���
OEIQWP���
OEITCVJ���
OKNITQO�CPF�TQDGTVU���
OKNNGT���
OKNNGT�CPF�OQTTKU��������
OKNNGT�CPF�TQVJ����
OKPV\DGTI�CPF�NCORGN���
OQFKINKCPK�CPF�OKNNGT���������������������������

�������
O[GTU�����������

PCPEG��UOKVJ��CPF�UOKVJUQP���
PGXGW�������
PGYOCP�CPF�JCPPC��������

Q DTKGP�CPF�XCPFGTJGKFGP������������������������
�����������������������������������������

RGVGTUGP�������
RGVGTUGP�CPF�UVTQPIKP�������������
RKMG���
RKMG�CPF�PGCNG���
RTG\CU���

SWKPP��������

TC[DWTP���
TQUU��YGUVGTHKGNF��CPF�LCHHG���
TWDKP���
TWDKPUVGKP���������������
TWHHKPK����

UCNQOQP���
UCPFDGTI��NGYGNNGP��CPF�UVCPNG[���
UEJQGOCMGT���
UEJYGKV\GT��VTQUUOCP��CPF�NCYUQP���
UGVJK�CPF�UGVJK�����������������������
UJCPM�CPF�IQXKPFCTCLCP�������������
UJCRKTQ�CPF�VKVOCP�������
UJCTRG���
UJGYEJWM�CPF�OQQFKG����
UJTKGXGU���������������
UOKVJ�CPF�UVWN\�������
UYGPUQP����

VJGGWYGU�CPF�CFTKCCPUGP����
VKLFGPU���������
VTKGUV��XCP��
VTKGUV��XCP��CPF�DCTVGNU���
VTKIGQTIKU���
VTWGOCP�CPF�VKVOCP���

WRVQP������������������������

XCP�JQTPG��������
XCP�JQTPG�CPF�YCEJQYKE\�����������
XKEMGTU���
XQUU����

YGKOGT���
YGUVGTOCPP�������
YKLGYCTFGPC�CPF�FG�\Q[UC���
YKNNKCOUQP����
YKV��FG�CPF�OQN���������
YQWVGTU���������

[KP����
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OLWHUDWXUH

CMGP��L�G��XCP�
������� FG�DGFTKLHUMWPFG�CNU�QPVYGTRYGVGPUEJCR��FG�TGIWNCVKGXG�GP�FG
TGHNGEVKGXG�E[ENWU ��DGFTKLHUMWPFG����
���������

COGU��D�E���L�F��JNCXCEGM�
������� XKVCN�VTWVJU�CDQWVJ�OCPCIKPI�[QWT�EQUVU ��JCTXCTF
DWUKPGUU�TGXKGY��LCP�HGD���������

COKV��T���D��YGTPGTHGNV�
������� YJ[�FQ�HKTOU�TGFWEG�DWUKPGUU�TKUM! ��CECFGO[�QH
OCPCIGOGPV�LQWTPCN����
�����������

COKV��T���L��NKXPCV�
������� GHHKEKGPV�EQTRQTCVG�FKXGTUKHKECVKQP��OGVJQFU�CPF�KORNKECVKQPU �
OCPCIGOGPV�UEKGPEG����
�����������

COTCO��O���P��MWNCVKNCMC�
�������TGCN�QRVKQPU��OCPCIKPI�UVTCVGIKE�KPXGUVOGPV�KP�CP�WPEGTVCKP
YQTNF��JCTXCTF�DWUKPGUU�UEJQQN�RTGUU��DQUVQP

CPFGTUQP��G�L��
�������VJG�OCPCIGOGPV�QH�OCPWHCEVWTKPI��OQFGNU�CPF�CPCN[UKU��CFFKUQP
YGUNG[��YQMKPIJCO

CPI��L���R�R��RGVGTUQP�
������� VJG�NGCUKPI�RW\\NG ��LQWTPCN�QH�HKPCPEG����
�������������
CPVQP��T�J���R�C��HKTOKP��J�F��ITQXG�
GF���
�������EQPVGORQTCT[�KUUWGU�KP�EQUV�CPF�OCPCIGTKCN

CEEQWPVKPI��C�FKUEKRNKPG�KP�VTCPUKVKQP���TF�GF���JQWIJVQP�OKHHNKP��DQUVQP
CPVJQP[��T�P���X��IQXKPFCTCLCP�
�������OCPCIGOGPV�EQPVTQN�U[UVGOU���VJ�GF���KTYKP��EJKECIQ
CTCPQHH��I��
������� QWVRWV�HNGZKDKNKV[�CPF�FKXGTUG�VGEJPQNQI[ ��UEQVVKUJ�LQWTPCN�QH�RQNKVKECN

GEQPQO[����
�����������
CVMKPUQP��C�C���T�F��DCPMGT��T�U��MCRNCP��U�O��[QWPI�
�������OCPCIGOGPV�CEEQWPVKPI���PF

GF���RTGPVKEG�JCNN��WRRGT�UCFFNG�TKXGT
DCKNG[��M�F��
�������V[RQNQIKGU�CPF�VCZQPQOKGU��CP�KPVTQFWEVKQP�VQ�ENCUUKHKECVKQP�VGEJPKSWGU�

UCIG��VJQWUCPF�QCMGU
DCNCMTKUJPCP��T���V�L��NKPUOGKGT��O��XGPMCVCEJCNCO�
������� HKPCPEKCN�DGPGHKVU�HTQO�LKV

CFQRVKQP��GHHGEVU�QH�EWUVQOGT�EQPEGPVTCVKQP�CPF�EQUV�UVTWEVWTG ��CEEQWPVKPI�TGXKGY�
��
�����������

DCNN��T���C�U��MGCVKPI��L�N��\KOOGTOCP�
������� EQOOKVOGPV��JKUVQTKECN�EQUV�CEEQWPVKPI�CPF
CEEQWPVKPI�FGRTGEKCVKQP ��YQTMKPI�RCRGT��WPKXGTUKV[�QH�TQEJGUVGT

DGCXGT��Y���R��MGVVNGT��O��UEJQNGU�
������� VJG�CUUQEKCVKQP�DGVYGGP�OCTMGV�FGVGTOKPGF
CPF�CEEQWPVKPI�FGVGTOKPGF�TKUM�OGCUWTGU ��CEEQWPVKPI�TGXKGY������QEVQDGT���������

DGPUQP��L���P��KGTQPKOQ�
������� QWVUQWTEKPI�FGEKUKQPU��GXKFGPEG�HTQO�CWUVTCNKC�DCUGF
GPVGTRTKUGU ��KPVGTPCVKQPCN�NCDQWT�TGXKGY�����
���������

DGVVKU��T�C��
������� OQFGTP�HKPCPEKCN�VJGQT[��EQTRQTCVG�UVTCVGI[�CPF�RWDNKE�RQNKE[��VJTGG
EQPWPFTWOU ��CECFGO[�QH�OCPCIGOGPV�TGXKGY���
�����������

DKVPGT��N�P���T�E��FQNCP�
������� CUUGUUKPI�VJG�TGNCVKQPUJKR�DGVYGGP�KPEQOG�UOQQVJKPI�CPF
VJG�XCNWG�QH�VJG�HKTO ��SWCTVGTN[�LQWTPCN�QH�DWUKPGUU�CPF�GEQPQOKEU����
���������

DNC\GPMQ��I�Y��
������� EQTRQTCVG�NGXGTCIG�CPF�VJG�FKUVTKDWVKQP�QH�GSWKV[�TGVWTPU ��LQWTPCN
QH�DWUKPGUU�HKPCPEG�CPF�CEEQWPVKPI����
�������������

DNC\GPMQ��I�Y��
������� EQTRQTCVG�UCNGU��RTGFKUENQUWTG�KPHQTOCVKQP��CPF�TGVWTP�XCTKCDKNKV[ �
LQWTPCN�QH�DWUKPGUU�HKPCPEG�CPF�CEEQWPVKPI����
�����������



���

DNC\GPMQ��I�Y��
������� EQTRQTCVG�UCNGU��GSWKV[�VTCFKPI��CPF�TKUM ��LQWTPCN�QH�DWUKPGUU
HKPCPEG�CPF�CEEQWPVKPI����
�����������

DQN��T���H��XCP�JQQHV��T��H��PKGTU��N��UEJTGVNGP�
������� GGP�QPFGT\QGM�PCCT�FG�XGTUEJKNNGP�KP
FG�LCCTXGTUNCIGP�QRIGUVGNF�XQNIGPU�PGFGTNCPFUG�GP�COGTKMCCPUG�UVCPFCCTF ��KPVGTPCN
TGRQTV��WPKXGTUKV[�QH�VYGPVG

DQU��L�L��
�������RTGUVCVKGDGQQTFGNKPI�KP�DCPMGP��XCP� OKZGF�OQFGN �PCCT� HCKT�XCNWG ��VJGUKU
WPKXGTUKV[�QH�VYGPVG��GPUEJGFG

DQYOCP��G�J��
������� C�TKUM�TGVWTP�RCTCFQZ�HQT�UVTCVGIKE�OCPCIGOGPV ��UNQCP
OCPCIGOGPV�TGXKGY����
����URTKPI�������

DQYOCP��T�I��
������� VJG�VJGQTGVKECN�TGNCVKQPUJKR�DGVYGGP�U[UVGOCVKE�TKUM�CPF�HKPCPEKCN

CEEQWPVKPI��XCTKCDNGU	��LQWTPCN�QH�HKPCPEG����
����LWPK���������

DTC[UJCY��T�G���C�G�M��GNFKP�
������� VJG�UOQQVJKPI�J[RQVJGUKU�CPF�VJG�TQNG�QH�GZEJCPIG
FKHHGTGPEGU ��LQWTPCN�QH�DWUKPGUU�HKPCPEG�CPF�CEEQWPVKPI����
�����������

DTGCNG[��T�C���U�E��O[GTU�
�������RTKPEKRNGU�QH�EQTRQTCVG�HKPCPEG���VJ�GF���OEITCY�JKNN��PGY
[QTM

DTKEMNG[��L�C���H�J��FCTM�
������� VJG�EJQKEG�QH�QTICPK\CVKQPCN�HQTO��VJG�ECUG�QH
HTCPEJKUKPI ��LQWTPCN�QH�HKPCPEKCN�GEQPQOKEU�������������

DTKIJCO��G�H���N�T��ICRGPUMK�
�������HKPCPEKCN�OCPCIGOGPV��VJGQT[�CPF�RTCEVKEG���VJ�GF��
FT[FGP��EJKECIQ

DTQOYKEJ��O���C�I��JQRYQQF�
GFU��
�������TGUGCTEJ�CPF�EWTTGPV�KUUWGU�KP�OCPCIGOGPV
CEEQWPVKPI��RKVOCP��NQPFQP

ECTPG[��O���G��IGFCLNQXKE�
������� XGTVKECN�KPVGITCVKQP�KP�HTCPEJKUG�U[UVGOU��CIGPE[�VJGQT[
CPF�TGUQWTEG�GZRNCPCVKQPU ��UVTCVGIKE�OCPCIGOGPV�LQWTPCN�������������

EJCUG��T�D���P�L��CSWKNCPQ�
�������RTQFWEVKQP�CPF�QRGTCVKQPU�OCPCIGOGPV��OCPWHCEVWTKPI�CPF
UGTXKEGU���VJ�GF���KTYKP��EJKECIQ

EJCUG��T�D���P�L��CSWKNCPQ��H�T��LCEQDU�
�������RTQFWEVKQP�CPF�QRGTCVKQPU�OCPCIGOGPV�
OCPWHCEVWTKPI�CPF�UGTXKEGU���VJ�GF���KTYKP�OEITCY�JKNN��DQUVQP

EJWPI��M�J��
������� EQUV�XQNWOG�RTQHKV�CPCN[UKU�WPFGT�WPEGTVCKPV[�YJGP�VJG�HKTO�JCU
RTQFWEVKQP�HNGZKDKNKV[ ��LQWTPCN�QH�DWUKPGUU�HKPCPEG�CPF�CEEQWPVKPI����
�����������

ENCTM��L�O��
������������UVWFKGU�KP�VJG�GEQPQOKEU�QH�QXGTJGCF�EQUVU����VJ�KORT���WPKXGTUKV[�QH
EJKECIQ�RTGUU��EJKECIQ

ENGCT[��U��
������� VJG�TGNCVKQPUJKR�DGVYGGP�HKTO�KPXGUVOGPV�CPF�HKPCPEKCN�UVCVWU ��LQWTPCN
QH�HKPCPEG����
�����������

EQCUG��T�J��
������� VJG�PCVWTG�QH�VJG�HKTO ��GEQPQOKEC������������
EQODU��L�I���F�L��MGVEJGP�
������� ECP�ECRKVCN�UECTEKV[�JGNR�CIGPE[�VJGQT[�GZRNCKP

HTCPEJKUKPI!�TGXKUKVKPI�VJG�ECRKVCN�UECTEKV[�J[RQVJGUKU ��CECFCGO[�QH�OCPCIGOGPV
LQWTPCN����
�����������

EQPKPG��V�G��LT��
������� QP�VJG�VJGQTGVKECN�TGNCVKQPUJKR�DGVYGGP�DWUKPGUU�TKUM�CPF
U[UVGOCVKE�TKUM ��LQWTPCN�QH�DWUKPGUU�HKPCPEG�CPF�CEEQWPVKPI���
�����������

EQQNU��E��
�������ECRKVCN�UVTWEVWTG�EJQKEG��RJ�F�VJGUKU��ECVJQNKE�WPKXGTUKV[�QH�DTCDCPV
EQQRGT��T���T�U��MCRNCP�
������� JQY�EQUV�CEEQWPVKPI�FKUVQTVU�RTQFWEV�EQUVU ��OCPCIGOGPV

CEEQWPVKPI��CRTKN�������
FCTTCV��C�H���V�M��OWMJGTLGG�
������� KPVGT�KPFWUVT[�FKHHGTGPEGU�CPF�VJG�KORCEV�QH

QRGTCVKPI�CPF�HKPCPEKCN�NGXGTCIGU�QP�GSWKV[�TKUM ��TGXKGY�QH�HKPCPEKCN�GEQPQOKEU���
���
�������
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FKLM��T��XCP�
�������EQTRQTCVG�HKPCPEG�RQNKE[�CPF�GSWKV[�KPXGUVOGPV��RCPGN�FCVC�CPCN[UKU�
VJGUKU��GTCUOWU�WPKXGTUKV[�TQVVGTFCO

FTWT[��E��
�������OCPCIGOGPV�CEEQWPVKPI���TF�GF���CECFGOKE�UGTXKEG�EJCROCP���JCNN�
UEJQQPJQXGP�NQPFQP

FTWT[��E���O��VC[NGU�
������� KUUWGU�CTKUKPI�HTQO�UWTXG[U�QH�OCPCIGOGPV�CEEQWPVKPI
RTCEVKEG ��OCPCIGOGPV�CEEQWPVKPI�TGUGCTEJ������������

FWTMKP��V�C���I�G��GNNKGJCWUGP�
������� VJG�EQUV�UVTWEVWTG�QH�VJG�EQPUWOGT�HKPCPEG
KPFWUVT[ ��LQWTPCN�QH�HKPCPEKCN�UGTXKEGU�TGUGCTEJ����
���������

GOGT[��F�T���L�F��HKPPGTV[�
�������EQTRQTCVG�HKPCPEKCN�OCPCIGOGPV��RTGPVKEG�JCNN��WRRGT
UCFFNG�TKXGT

HCOC��G�H���M�H��HTGPEJ�
������� VJG�ETQUU�UGEVKQP�QH�GZRGEVGF�UVQEM�TGVWTPU ��LQWTPCN�QH
HKPCPEG����
�����������

HCOC��G�H���M�H��HTGPEJ�
������� OWNVKHCEVQT�GZRNCPCVKQPU�QH�CUUGV�RTKEKPI�CPQOCNKGU �
LQWTPCN�QH�HKPCPEG����
���������

HCOC��G�H���M�T��HTGPEJ�
������� KPFWUVT[�EQUVU�QH�GSWKV[ ��LQWTPCN�QH�HKPCPEKCN�GEQPQOKEU�����
�������

HC\\CTK��U���T�I��JWDDCTF��D��RGVGTUGP�
������� HKPCPEKPI�EQPUVTCKPVU�CPF�EQTRQTCVG
KPXGUVOGPV ��DTQQMKPIU�RCRGTU�QP�GEQPQOKE�CEVKXKV[���������

HKIGPDCWO��C���J��VJQOCU�
������� F[PCOKE�CPF�TKUM�OGCUWTGOGPV�RGTURGEVKXGU�QP
DQYOCP U�TKUM�TGVWTP�RCTCFQZ�HQT�UVTCVGIKE�OCPCIGOGPV��CP�GORKTKECN�UVWF[ �
UVTCVGIKE�OCPCIGOGPV�LQWTPCN������������

HTQQV��M�C���F�U��UEJCTHUVGKP��L�E��UVGKP�
������� TKUM�OCPCIGOGPV��EQQTFKPCVKPI�EQTRQTCVG
KPXGUVOGPV�CPF�HKPCPEKPI�RQNKEKGU ��LQWTPCN�QH�HKPCPEG����
��������������

ICJNQP��L�O���L�C��IGPVT[�
������� QP�VJG�TGNCVKQPUJKR�DGVYGGP�U[UVGOCVKE�TKUM�CPF�VJG
FGITGGU�QH�QRGTCVKPI�CPF�HKPCPEKCN�NGXGTCIG ��HKPCPEKCN�OCPCIGOGPV����
���������

ICNNCIJGT��V�L���L�F��CPFTGY��LT��
�������HKPCPEKCN�OCPCIGOGPV��RTKPEKRNGU�CPF�RTCEVKEG�
RTGPVKEG�JCNN��WRRGT�UCFFNG�TKXGT

IJCPFJK��L�U��
������� QP�VJG�OGCUWTGOGPV�QH�NGXGTCIG ��LQWTPCN�QH�HKPCPEG����
�����������
IKPITKEJ��L�C���J�L��OGV\�
������� EQPSWGTKPI�VJG�EQUVU�QH�EQORNGZKV[ ��DWUKPGUU�JQTK\QPU�

OC[�LWPG�������
IWKNFKPI��E���F��NCOOKPOCMK��E��FTWT[�
������� DWFIGVKPI�CPF�UVCPFCTF�EQUVKPI�RTCEVKEGU

KP�PGY�\GCNCPF�CPF�VJG�WPKVGF�MKPIFQO ��KPVGTPCVKQPCN�LQWTPCN�QH�CEEQWPVKPI����
���
�������

JCOCFC��T�U��
������� VJG�GHHGEV�QH�VJG�HKTO U�ECRKVCN�UVTWEVWTG�QP�VJG�U[UVGOCVKE�TKUM�QH
EQOOQP�UVQEMU ��LQWTPCN�QH�HKPCPEG������OC[���������

JCPPC��O�F���Y�T��PGYOCP��U��UTKFJCTCP�
������� CFCRVKPI�VTCFKVKQPCN�DTGCMGXGP�CPCN[UKU
VQ�OQFGTP�RTQFWEVKQP�GEQPQOKEU��UKOWNVCPGQWUN[�OQFGNKPI�GEQPQOKGU�QH�UECNG�CPF
UEQRG ��KPVGTPCVKQPCN�LQWTPCN�QH�RTQFWEVKQP�GEQPQOKEU�������������

JCTTKUQP��L�O���L�C��XCP�OKGIJGO�
������� OWNVK�TGUQWTEG�KPXGUVOGPV�UVTCVGIKGU�
QRGTCVKQPCN�JGFIKPI�WPFGT�FGOCPF�WPEGTVCKPV[ ��GWTQRGCP�LQWTPCN�QH�QRGTCVKQPCN
TGUGCTEJ������������

JCTXG[��L���N�C��NGHGDXTG��G��NGHGDXTG�
������� HNGZKDKNKV[�CPF�VGEJPQNQI[�KP�UGTXKEGU��C
EQPEGRVWCN�OQFGN ��KPVGTPCVKQPCN�LQWTPCN�QH�QRGTCVKQPU�CPF�RTQFWEVKQP�OCPCIGOGPV�
��
���������
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JCWIGP��T�C���P�N��DCMGT�
������� EQOOWPCNKV[�KP�VJG�FGVGTOKPCPVU�QH�GZRGEVGF�UVQEM
TGVWTPU ��LQWTPCN�QH�HKPCPEKCN�GEQPQOKEU����
�����������

JKNN��E�Y�N���I�T��LQPGU�
�������UVTCVGIKE�OCPCIGOGPV��CP�KPVGITCVGF�CRRTQCEJ��JQWIJVQP�
OKHHNKP��DQUVQP

JQTPITGP��E�V���I��HQUVGT��U�O��FCVCT�
�������EQUV�CEEQWPVKPI��C�OCPCIGTKCN�GORJCUKU����VJ
GF���RTGPVKEG�JCNN��GPINGYQQF�ENKHHU

JQTPITGP��E�V���I�N��UWPFGO��L�C��GNNKQV�
�������KPVTQFWEVKQP�VQ�HKPCPEKCN�CEEQWPVKPI��RTGPVKEG
JCNN��WRRGT�UCFFNG�TKXGT

JWHHOCP��N��
������� QRGTCVKPI�NGXGTCIG��HKPCPEKCN�NGXGTCIG��CPF�GSWKV[�TKUM ��LQWTPCN�QH
DCPMKPI�CPF�HKPCPEG������������

JWHHOCP��U�R��
������� VJG�KORCEV�QH�VJG�FGITGGU�QH�QRGTCVKPI�CPF�HKPCPEKCN�NGXGTCIG�QP
VJG�U[UVGOCVKE�TKUM�QH�EQOOQP�UVQEMU��CPQVJGT�NQQM ��SWCTVGTN[�LQWTPCN�QH�DWUKPGUU�CPF
GEQPQOKEU����
����������

LCICPPCVJCP��O���E�R��UVGRJGPU��O�U��YGKUDCEJ�
������� HKPCPEKCN�HNGZKDKNKV[�CPF�VJG�EJQKEG
DGVYGGP�FKXKFGPFU�CPF�UVQEM�TGRWTEJCUGU ��YQTMKPI�RCRGT��WPKXGTUKV[�QH�OKUUQWTK

MCRNCP��T�U��
����C��� OWUV�EKO�DG�LWUVKHKGF�D[�HCKVJ�CNQPG! ��JCTXCTF�DWUKPGUU�TGXKGY�����
OCTEJ�CRTKN�������

MCRNCP��T�U��
����D��� SWCPVKVCVKXG�OQFGNU�HQT�OCPCIGOGPV�CEEQWPVKPI�KP�VQFC[ U
RTQFWEVKQP�GPXKTQPOGPV ��KP�DTQOYKEJ�CPF�JQRYQQF�
�����

MCRNCP��T�U���C�C��CVMKPUQP�
�������CFXCPEGF�OCPCIGOGPV�CEEQWPVKPI���TF�GF���RTGPVKEG�JCNN�
WRRGT�UCFFNG�TKXGT

MCRNCP��U�P���N��\KPICNGU�
������� FQ�KPXGUVOGPV�ECUJ�HNQY�UGPUKVKXKVKGU�RTQXKFG�WUGHWN
OGCUWTGU�QH�HKPCPEKPI�EQPUVTCKPVU! ��SWCTVGTN[�LQWTPCN�QH�GEQPQOKEU�����
�����������

MKOGU��U�G��
������� [KGNF�OCPCIGOGPV��C�VQQN�HQT�ECRCEKV[�EQPUVTCKPGF�UGTXKEG�HKTOU ��KP
NQXGNQEM�
GF��
�����

MNQORLCP��T���J��MTQQP�
������� RTQLGEV�HKPCPEG��VJG�TKUM�QH�WUKPI�
WPRTQXGP��VGEJPQNQI[ �
YQTMKPI�RCRGT��WPKXGTUKV[�QH�VYGPVG

NCOQPV��Q��
������� ECUJ�HNQY�CPF�KPXGUVOGPV��GXKFGPEG�HTQO�KPVGTPCN�ECRKVCN�OCTMGVU �
LQWTPCN�QH�HKPCPEG����
����������

NCPI��N���G��QHGM��T�O��UVWN\�
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+V� YCU� LWUV� DGHQTG� VJG� DTGCM� QH� FC[� CPF� VJG� VJTGG� MKPIU
YGTG�VWODNKPI�CNQPI�VJG�TQCF��6JG� HKTUV�QPG U�PQUG�JCF�DGGP
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+ XG�PGXGT�DGGP� UQ�JCRR[� KP� CNN�O[� NKHG� � UCPI� VJG�QPG�YKVJ
CNN�VJG�OQPG[�
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