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5WOOCT[���6JG�KPUVTWEVQT�UWOOCTK\GU�VJG�TGUGCTEJ�VQRKEU�RTGUGPVGF�CV�VJG�CEVWCTKCN
TGUGCTEJ�EQPHGTGPEG�JGNF�CV�VJG�7PKXGTUKV[�QH�%CNICT[�FWTKPI�#WIWUV��������6JKU
UGUUKQP�KU�C�PQPVGEJPKECN�RTGUGPVCVKQP�QH�TGUGCTEJ�TGUWNVU�WUKPI�C�OWNVKOGFKC
CRRTQCEJ���6JG�RWTRQUG�QH�VJG�RTGUGPVCVKQP�KU�VQ�RTQXKFG�C�DTKGH�KPVTQFWEVKQP�VQ
GCEJ�QH�VJG�VQRKEU�RTGUGPVGF�UQ�VJCV�CEVWCTKGU�OC[�QDVCKP�OQTG�FGVCKNGF�KPHQTOCVKQP
QP�VJG�VCNMU�VJG[�HKPF�QH�RGTUQPCN�KPVGTGUV���

/T��#TPQNF�(��5JCRKTQ���6JKU�UGUUKQP�EQXGTU�VJG�OCVGTKCN�RTGUGPVGF�CV�VJG���PF
#EVWCTKCN�4GUGCTEJ�%QPHGTGPEG���+	F�NKMG�VJG�RTGUGPVGTU�VQ�IKXG�[QW�C�UGPUG�QH�YJCV
VJG[�FKF�CPF�VJGP�+	NN�HKNN�KP�UQOG�CTGCU���6JG�VQRKEU��IGPGTCNN[�URGCMKPI��KPENWFG
HKPCPEG��OQFGNKPI��UQOG�FKUEWUUKQP�QH�YJCV	U�IQKPI�QP�CV�VJG�5QEKGV[��CEVWCTKCN
KPUVTWEVKQP��TGVKTGOGPV�KUUWGU��CPF�UVCVKUVKECN�OGVJQFU���

9JCV�+�VJQWIJV�+�YQWNF�FQ�KU�IKXG�[QW�C�UGPUG�QH�YJCV�GCEJ�QPG�YCU�FQKPI�CPF�VJGP
DTKPI�WR�VJGKT�QXGTXKGYU���6JG�RTQEGGFKPIU�HTQO�VJG���PF�#EVWCTKCN�4GUGCTEJ
%QPHGTGPEG�KPENWFG�C�%&�41/�VJCV�IKXGU�C�VJTGG�OKPWVG�QXGTXKGY�QH�YJCV�GCEJ
RTGUGPVGT�VCNMGF�CDQWV�

#NN�TKIJV��UKPEG�UVCVKUVKEU�KU�EQOOQP�VQ�CEVWCTKGU��NGVçU�UVCTV�YKVJ�VJCV�VQRKE���.QWKG
&QTC[�YCU�KPVGTGUVGF�KP�FKUVCPEG�GUVKOCVQTU��UQ�JG�EQORCTGF�VJGO�YKVJ�OCZKOWO
NKMGNKJQQF�GUVKOCVQTU���8NCFKOKT�-CNCUJPKMQX�KU�RTQDCDN[�C�PGY�HCEG�VQ�OCP[�QH�[QW��
8NCFKOKT��YJQ�KU�HTQO�4WUUKC��TGEGKXGF�C�%QOOKVVGG�QP�-PQYNGFIG�'ZVGPUKQP
4GUGCTEJ�
%-'4��ITCPV�CPF�KPXGUVKICVGF�DQWPFCTKGU�QP�TWKP�NKOKVU���%GEKN�0GUDKVV
UVCTVGF�VGCEJKPI�KP������CV�VJG�7PKXGTUKV[�QH�/KEJKICP��CPF�EQPVKPWGU�VQ�IKXG�C�VCNM�

�%QR[TKIJV l ����� 5QEKGV[ QH #EVWCTKGU
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 TABLE 1

GCEJ�[GCT���;QW�FQP	V�JCXG�VQ�DG�C�OCVJGOCVKEKCP�VQ�CRRTGEKCVG�JQY�NQPI�JG�JCU
DGGP�FQKPI�VJKU���'UVJGT�2QTVPQ[�QHVGP�VCNMU�CDQWV�ITCFWCVKQP��DWV�VJKU�[GCT�JGT�HQEWU
YCU�KPHCPV�OQTVCNKV[�CPF�UJG�JCU�UQOG�KPVGTGUVKPI�VJKPIU�VQ�UC[�CDQWV�VJCV���*QSWG
5JCTKH�VQQM�UQOG�QH�VJG�VJKPIU�VJCV�)QQXCTVU�
C�HQWPFGT�QH�+PUWTCPEG��/CVJGOCVKEU
CPF�'EQPQOKEU��JCF�FQPG�CPF�EWV�QWV�UQOG�QH�VJG�TGFWPFCPV�OCVJGOCVKEU�KP�VJG
RTQQHU���)KXGP�VJG�ECNKDGT�QH�)QQXCTVUç�YQTM��VJKU�KU�C�HCKT�CEEQORNKUJOGPV���6JGTG�KU
VJG�KPVGTGUVKPI�RTGUGPVCVKQP�QH�'OKNKCPQ�8CNFG\��C�UVWFGPV�CV�VJG�7PKXGTUKV[�QH
9KUEQPUKP��YJQ�FKUEWUUGF�EQRWNCU�

6JG�HKTUV�QXGTXKGY�YKNN�DG�D[�.QWKU�&QTC[��YJQ�YKNN�FKUEWUU�é'UVKOCVQTU�QH�VJG
4GITGUUKQP�2CTCOGVGTU�QH�VJG�<GVC�&KUVTKDWVKQP�ê

/T��.QWKU�)��&QTC[���+�TGCPCN[\GF�VJG�FCVC�UGV�RTGUGPVGF�D[�*KNNCT[�5GCN�KP�VJG
5ECPFKPCXKCP�#EVWCTKCN�,QWTPCN�KP��������+P�VJCV�RCRGT��5GCN�RTGUGPVU�VJG�PWODGT�QH
RGQRNG�JCXKPI�OWNVKRNG�KPUWTCPEG�EQPVTCEVU�YKVJ�CP�KPUWTCPEG�QTICPK\CVKQP���+P
6CDNG����H �TGRTGUGPVU�VJG�PWODGT�QH�RGQRNG�JCXKPI�K�KPUWTCPEG�RQNKEKGU�ITQWRGF�D[K

VGP�[GCT�KPVGTXCNU�HTQO�CIG���ä�����

9JCV�YG�PQVKEG�HTQO�VJKU�VCDNG�KU�VJCV�VJG�CXGTCIG�PWODGT�QH�KPUWTCPEG�EQPVTCEVU
RGT�RGTUQP�KPETGCUGU�HTQO������HQT�������[GCT�QNFU��VQ������HQT�������[GCT�QNFU�
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+�CNUQ�GUVKOCVGF�VJG�XCNWG�QH�VJG�RCTCOGVGTU�ECNEWNCVGF�YKVJ�DQVJ�OGVJQFUå
OCZKOWO�NKMGNKJQQF�CPF�SWCFTCVKE�FKUVCPEG�GUVKOCVKQPåCU�YGNN�CU�VJG�GUVKOCVGF
XCTKCPEG�EQXCTKCPEG�OCVTKZ�QH�VJG�RCTCOGVGTU���6JG�SWCFTCVKE�FKUVCPEG�GUVKOCVQT�YCU
QDVCKPGF�KP�QPN[�VJTGG�UGEQPFU�CHVGT�HQWT�KVGTCVKQPU��YJKNG�VJG�OCZKOWO�NKMGNKJQQF
VQQM�OQTG�VJCP�QPG�JQWT�VQ�ECNEWNCVG�

/T��5JCRKTQ���+P�VJKU�GZCORNG��VJG�UWRGTKQTKV[�QH�VJG�SWCFTCVKE�FKUVCPEG�GUVKOCVQT
QXGT�VJG�OCZKOWO�NKMGNKJQQF�GUVKOCVQT�KU�SWKVG�UVWPPKPI���+H�UQOG�QH�[QW�YQWNF�NKMG
VQ�RWTUWG�VJKU�HWTVJGT��[QW�ECP�HKPF�VJG�OGVJQF�FKUEWUUGF�KP�*QII�CPF�-NWIOCPçU
.QUU�&KUVTKDWVKQPU�

6JG�PGZV�URGCMGT�KU�8NCFKOKT�-CNCUJPKMQX��YJQUG�VQRKE�KU�é$QWPFKPI�CPF
#U[ORVQVKE�$GJCXKQT�QH�4WKP�2TQDCDKNKVKGU�KP�%QNNGEVKXG�4KUM�6JGQT[�ê

/T��8NCFKOKT�-CNCUJPKMQX���6JG�DCUKE�IQCNU�QH�O[�TGUGCTEJ�CTG�VQ�FGXGNQR�PGY
EQPUVTWEVKXG�RTQDCDKNKUVKE�OGVJQFU��FGTKXG�DQWPFU�QH�TWKP�RTQDCDKNKVKGU��CPF�UQNXG
QVJGT�TGNCVGF�RTQDNGOU�

/T��5JCRKTQ��.GV�OG�LWUV�IKXG�[QW�UQOG�DCEMITQWPF�QH�YJCV�JG�FKF���*G	U�KPVQ�TWKP
VJGQT[�CPF�UQ�[QW�UVCTV�YKVJ�UQOG�UWTRNWU�CPF�RTGOKWO�UVTWEVWTG�CPF�[QW�VTCEG�VJG
VTGPF�KP�VJG�RTQEGUU�WPVKN�[QW�WNVKOCVGN[�IGV�VQ�TWKP���9JCV�OCMGU�-CNCUJPKMQXçU
CRRTQCEJ�KPVGTGUVKPI�KU�VJG�RQTVKQP�QH�VJG�EWTXG�YJGTG�JG�CVVCEMU�VJG�RTQDNGO���/QUV
QH�VJG�UQNWVKQPU�VJCV�YG�UGG�JCXG�VQ�FQ�YKVJ�NKOKVKPI�ECUGU��UQ�GXGT[QPG�KU�YQTMKPI
KP�VJG�VCKNU�QH�VJG�FKUVTKDWVKQP���+P�RTCEVKEG��KV�KU�VJG�GCTNKGT�RCTV�QH�VJG�EWTXG�VJCV�KU�VJG
OQUV�TGNGXCPV��CPF�VJCV�KU�VJG�RCTV�JG�KU�EQPEGPVTCVKPI�QP�

/T��-CNCUJPKMQX���6JG�PGZV�IQCN�KU�VQ�RTQXKFG�PWOGTKECN�ECNEWNCVKQPU�LWUVKH[KPI�VJGUG
OGVJQFU�CPF�VQ�KPXGUVKICVG�PQPUVCPFCTF�TKUM�RTQEGUUGU���&WTKPI�VJG�TGUGCTEJ�YG
QDVCKPGF�VJG�HQNNQYKPI�TGUWNVU���VYQ�UKFGF�DQWPFU�QH�TWKP�RTQDCDKNKVKGU�KP�VJG�ECUGU
QH�UOCNN�CPF�NCTIG�ENCKOU��EQPVKPWKV[�GUVKOCVGU�QH�TWKP�RTQDCDKNKVKGU�YKVJ�TGURGEV�VQ
UQOG�RCTCOGVGTU�QH�TKUM�RTQEGUUGU�CPF�GUVKOCVGU�QH�CU[ORVQVKE�HQTOWNCU�HQT�VJG
KPKVKCN�ECRKVCN�UGEWTKPI�C�RTGUETKDGF�TKUM�NGXGN��UQOG�TGEWTTGPV�HQTOWNCU�HQT
ECNEWNCVKPI�VJG�TWKP�RTQDCDKNKV[�KP�PQPVTCFKVKQPCN�TKUM�OQFGNU��RTQXKFGF�VJG�CPCN[UKU
QH�C�TKUM�OQFGN�WPFGT�KPHNCVKQPCT[�EQPFKVKQPU�CPF�UQOG�DQWPFU�QH�TWKP�RTQDCDKNKV[�QH
VJG�ECUG�YJGTG�QPN[�VYQ�OQOGPVU�QH�ENCKO�UK\G�FKUVTKDWVKQP�CTG�MPQYP�

/T��5JCRKTQ���+P�C�PWVUJGNN��JG�CPCN[\GF�C�NQV�QH�RWDNKUJGF�RCRGTU�CPF�VJGP
RTQFWEGF�DGVVGT�DQWPFCT[�EQPFKVKQPU�

6JG�PGZV�RTGUGPVGT�KU�%GEKN�0GUDKVV��YJQUG�VCNM�YCU�VKVNGF�é#P�7PHKPKUJGF�6JGUKU
HTQO�VJG�����	U�ê��
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/T��%GEKN�0GUDKVV���4QDGTV�9��$WVEJGT�FKF�C�TGOCTMCDNG�LQD�QH�CEVWCTKCN�VJGQT[�CPF
EQORWVCVKQPU�QP�YJCV�YCU�MPQYP�CPF�WUGF�KP�VJG�����U���/WEJ�FGXGNQROGPV�JCU
QEEWTTGF�UKPEG�VJGP��JQYGXGT���6JWU��KV�OC[�DG�KPCRRTQRTKCVG�CPF�FKHHKEWNV�VQ
TGEQPUVTWEV�VJG�VJGUKU�PQY�

/T��5JCRKTQ���+	O�PQV�UWTG�JQY�OCP[�QH�[QW�CTG�HCOKNKCT�YKVJ�VJG�$WVEJGT�HCOKN[��
/CTLQTKG�$WVEJGT��$QDçU�YKHG��YJQ�VCWIJV�CV�6TKPKV[�EQNNGIG��KU�CNUQ�CP�CEVWCT[��
#RRCTGPVN[�$QD�FKF�VJKU�VJGUKU�WPFGT�%GEKN�FWTKPI�VJG�����U��CPF�%GEKN	U�SWGUVKQP
YCU�YJGVJGT�CP[QPG�YQWNF�RWTUWG�UQOG�QH�JKU�KFGCU���

1WT�PGZV�RTGUGPVGT�KU�'UVJGT�2QTVPQ[��YJQUG�VQRKE�YCU�é4GEGPV�6TGPFU�KP�4CEG�
5RGEKHKE�/QTVCNKV[�4CVGU�ê

/U��'UVJGT�2QTVPQ[���'XGT[DQF[�MPQYU�VJCV�OQTVCNKV[�TCVGU�HQT�#HTKECP�#OGTKECPU�CTG
ITGCVGT�VJCP�VJQUG�QH�YJKVGU�QH�UKOKNCT�CIG��UQ�RGQRNG�CTG�HTGSWGPVN[�UWTRTKUGF�VQ
FKUEQXGT�VJCV�VJG�ETWFG�OQTVCNKV[�TCVG��FGCVJU�RGT���������RQRWNCVKQP��KU�KP�HCEV
NQYGT�HQT�DNCEMU���6JKU�KU�CP�GZCORNG�YJGTG�VJG�RQRWNCVKQP�CXGTCIG�KU�OKUNGCFKPI���

#U�CEVWCTKGU��YG�JCXG�C�TGURQPUKDKNKV[�VQ�EQPVTKDWVG�VQ�VJG�RWDNKE�FGDCVG�QP�UWEJ
EQPVTQXGTUKCN�VQRKEU�YKVJ�UVCVKUVKEU�VJCV�CTG�DQVJ�CEEWTCVG�CPF�ECTGHWNN[�KPVGTRTGVGF���

/[�RCRGT�EQPEGPVTCVGU�QP�KPHCPV�OQTVCNKV[��KP�RCTVKEWNCT��YJ[�KU�VJG�KPHCPV�OQTVCNKV[
TCVG�HQT�DNCEMU�VYQ�VKOGU�YJCV�KV�KU�HQT�YJKVGU!��&QP	V�DNCOG�VGGP�DKTVJU���$NCEM
VGGPCIGTU�CTG��KP�HCEV��UQOGYJCV�NGUU�NKMGN[�VJCP�QNFGT�DNCEM�OQVJGTU�VQ�JCXG�DCDKGU
QH�XGT[�NQY�DKTVJ�YGKIJV��VJG�HCEVQT�OQUV�ENGCTN[�NKPMGF�YKVJ�GZEGUU�FGCVJU�COQPI
DNCEM�KPHCPVU���/QTGQXGT��DNCEM�VGGPCIGTU�CTG�NGUU�NKMGN[�VQ�UOQMG�VJCP�QNFGT�DNCEM
OQVJGTU�QT�YJKVG�OQVJGTU�KP�CP[�CIG�ITQWR���6JG�TGCN�TGCUQPU�HQT�VJG�GZEGUU�DNCEM
KPHCPV�OQTVCNKV[�TCVG�KU�EGTVCKPN[�EQORNGZ��CPF�YG�OWUV�FQ�OWEJ�OQTG�CPCN[UKU�
GURGEKCNN[�QH�GEQPQOKE�FCVC�

/T��5JCRKTQ��*QY�OCP[�QH�[QW�MPGY�VJCV�VJG�ETWFG�OQTVCNKV[�TCVG�KU�NQYGT�HQT
DNCEMU!��+�FKFPçV�

6JG�VKVNG�QH�VJG�PGZV�RTGUGPVGTçU�VCNM�KU�é5VGRYKUG�4GEWTUKQPU�HQT�C�%NCUU�QH
%QORQWPF�.C)TCPIKCP�&KUVTKDWVKQPU�ê�#U�+�OGPVKQPGF�RTGXKQWUN[��5JCTKH�JCU�VCMGP
UQOG�XGT[�IQQF�CTVKENGU�CPF�EQPFGPUGF�VJG�OCVJGOCVKEU�KP�VJGO�

/T��*QSWG�5JCTKH���6JG�OQVKXCVKQP�QH�VJKU�YQTM�ECOG�HTQO�VJG�RCRGT�YTKVVGP�D[
)QQXCTVU�CPF�-CUU�KP��������6JGKT�YQTM�YCU�RWDNKUJGF�KP�VJG�#56+0�$WNNGVKP���9JCV
VJG[�FKF�YCU�FGTKXG�C�TGEWTUKXG�TGNCVKQP�HQT�VJG�EQORQWPF�IGPGTCNK\GF�2QKUUQP
FKUVTKDWVKQP���+P�HCEV��VJG[�FGXGNQRGF�HQWT�UGSWGPEGU�QH�PWODGTU�VQ�IGV�VJG�HKPCN
PWODGTU���9JGP�+�PQVKEGF�VJCV�TGUWNV��+�UKORNKHKGF�KV�CPF�+�WUGF�QPN[�VYQ�UGSWGPEGU
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QH�PWODGTU�VQ�IGV�C�HKPCN�UGSWGPEG�QH�PWODGTU�TGEWTUKXGN[���/[�TGUWNV�YCU�RWDNKUJGF
KP�VJG�5ECPFKPCXKCP�#EVWCTKCN�,QWTPCN�$WNNGVKP�
5CP�$WNNGVKP��

+P�������-NKPI�CPF�)QQXCTVU�RWDNKUJGF�C�RCRGT�VJCV�EQPVCKPGF�TGEWTUKXG�ECNEWNCVKQPU
HQT�EQORQWPF�IGPGTCNK\GF�FKUVTKDWVKQPU���6JG[�NGHV�C�DKI�CNIGDTCKE�OGUU�KP�VJGKT
RCRGT���+�ENGCPGF�WR�VJCV�OGUU�CPF�O[�YQTM�QP�VJCV�RCRGT�YCU�RWDNKUJGF�KP�VJG�5##
$WNNGVKP�KP������

/T��5JCRKTQ���)QTFQP�9KNNOQV�
7PKXGTUKV[�QH�9CVGTNQQ��YCU�JKU�VJGUKU�CFXKUQT��CPF
9KNNOQV��QP�QPG�QEECUKQP��UWIIGUVGF�VJCV�VJGTG	U�RTQDCDN[�C�HCOKN[�JGTG��CPF�VJG
.C)TCPIG�HCOKN[�KU�RTQDCDN[�YJCV�5JCTKH�QWIJV�VQ�DG�NQQMKPI�CV���6JCV�YCU�VJG
KORGVWU�HQT�VJKU�KPSWKT[���.GV	U�OQXG�QP�VQ�VJG�OGVJQFQNQI[�

/T��5JCTKH���+P�O[�RCRGT��+�WUGF�RTQDCDKNKV[�IGPGTCVKPI�HWPEVKQPU�CPF�VQQM�VJGO�VQ
DGNQPI�VQ�VJG�
C�D��HCOKN[�KPVTQFWEGF�D[�2CPLGT���+P�VJG�
C�D��HCOKN[�VJG�RTQDCDKNKV[
IGPGTCVKPI�HWPEVKQP�CNYC[U�HQNNQYU�C�FKHHGTGPVKCN�GSWCVKQP���+P�VJG�.C)TCPIG
VTCPUHQTOCVKQP��KH�[QW�VCMG�VJG�NQI�QH�KV��[QW�ECP�GCUKN[�EQPUVTWEV�C�FKHHGTGPVKCN
GSWCVKQP�

/T��5JCRKTQ����6JG�PGZV�QXGTXKGY�KU�D[�'OKNKCPQ�8CNFG\���YJQUG�VQRKE�KU
é7PFGTUVCPFKPI�4GNCVKQPUJKRU�7UKPI�%QRWNCU�ê��*QY�OCP[�RGQRNG�JCXG�TWP�CETQUU
EQRWNCU�DGHQTG!��6JG�KFGC�DGJKPF�JKU�RTGUGPVCVKQP�KU�VJCV�VJGTG�KU�C�EQRWNC�HWPEVKQP
QH�VJG�OCTIKPCN�FKUVTKDWVKQP�QH�C�OWNVKXCTKCVG�FKUVTKDWVKQP�VJCV�KU�GSWCN�VQ�VJG�OWNVK�
XCTKCVG�FKUVTKDWVKQP���#P�KORQTVCPV�EQPUGSWGPEG�QH�VJKU�KU�VJCV�VJKU�RTQXKFGU�C
UVTCKIJVHQTYCTF�YC[�VQ�FQ�UKOWNCVKQPU�YKVJQWV�JCXKPI�VQ�WUG�OWNVK�XCTKCVG
FKUVTKDWVKQPU�

'OKNKCPQ�#��8CNFG\���%QRWNCU�CTG�IQQF�DGECWUG�VJG[	TG�WUGHWN�HQT�GUVKOCVKPI�
OWNVK��XCTKCVG�FKUVTKDWVKQP���%QRWNCU�CTG�GUUGPVKCNN[�HWPEVKQPU�VJCV�NKPM�VJG�WPKXCTKCVG
OCTIKPCNU�VQ�VJGKT�HWNN�FKUVTKDWVKQP�HWPEVKQP���0QY�VJG�TGCUQP�VJG[�ECOG�CDQWV�YCU
DGECWUG�QH�C�TGUWNV�HTQO�5MNCT�KP������VJCV�UCKF�KH�[QW�JCXG�C�TCPFQO�HCEVQT��UC[�:�

VQ�: ��YKVJ�OCTIKPCNU��( �VQ�( ��VJGP�[QW�ECP�CNYC[U�HKPF�C�HWPEVKQP�%�%�KU�ECNNGF�VJGR � � � �� � R

EQRWNC��YJKEJ�YKNN�OCR�VJG�OCTIKPCN�FKUVTKDWVKQPU�KPVQ�VJG�OWNVK�XCTKCVG�FKUVTKDWVKQP�

/T��5JCRKTQ���.GVçU�VWTP�PQY�VQ�TGVKTGOGPV�KUUWGU���1WT�HKTUV�RTGUGPVGT�KU�4QD�$TQYP�
YJQ�RQUGU�VJG�SWGUVKQP��é+U�5QEKCN�5GEWTKV[�4GITGUUKXG!ê

/T��4QDGTV�.��$TQYP���6JG�OQVKXCVKQP�HQT�VJKU�RCRGT�YCU�VJG�TGXKGY�QH�UQOG�TGEGPV
NKVGTCVWTG�VJCV�UJQYU�C�XGT[�JKIJ�EQTTGNCVKQP�DGVYGGP�KPEQOG�CPF�NKHG�GZRGEVCPE[��
$CUKECNN[��YGCNVJ[�RGQRNG�NKXG�NQPIGT���0QY�VJCV�JCU�KORNKECVKQPU�HQT�5QEKCN�5GEWTKV[��
$GECWUG�YGCNVJ[�RGQRNG�NKXG�NQPIGT��VJG[�DGPGHKV�OQTG�HTQO�VJG�TGVKTGOGPV�KPEQOG
UGEWTKV[�DGPGHKVU�QH�CP[�5QEKCN�5GEWTKV[�U[UVGO��CPF�YGTG�EQPVTKDWVKQPU�VQ�DG�UGV�CU�C
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RGTEGPVCIG�QH�GCTPKPIU��VJGP�KV�EQWNF�DG�CTIWGF�VJCV�YGCNVJ[�RCTVKEKRCPVU�KP�5QEKCN
5GEWTKV[�FQ�DGVVGT���6JGKT�TCVKQ�QH�DGPGHKVU�VQ�EQPVTKDWVKQPU�KU�JKIJGT�VJCP�VJG�TCVKQ�QH
DGPGHKVU�VQ�EQPVTKDWVKQPU�HQT�RQQTGT�YQTMGTU���5Q��KU�5QEKCN�5GEWTKV[�TGITGUUKXG!��

6JGTG�CTG�CV�NGCUV�VJTGG�DGIKPPKPI�EQWPVGT�CTIWOGPVU�VQ�VJKU�VJGUKU���(KTUV��5QEKCN
5GEWTKV[�U[UVGOU�RC[�DGPGHKVU�QVJGT�VJCP�LWUV�TGVKTGOGPV�KPEQOG�UGEWTKV[�DGPGHKVU�
UWEJ�CU�FKUCDKNKV[�DGPGHKVU��QTRJCPU�DGPGHKVU��UWTXKXQTU�DGPGHKVU��CPF�FGCVJ�DGPGHKVU��
6JGUG�VGPF�VQ�RTQXKFG�ITGCVGT�DGPGHKVU�VQ�RQQTGT�YQTMGTU�VJCP�YGCNVJKGT�YQTMGTU�
QHVGP�DGECWUG�QH�VJG�DGPGHKV�HQTOWNC��DWV�CNUQ�DGECWUG�QH�VJG�RTQDCDKNKV[�QH�FKHHGTGPV
YQTMGTU�IGVVKPI�VJGUG�DGPGHKVU���5GEQPF��IQXGTPOGPVU�RC[�OQTG�VJCP�LWUV�TGVKTGOGPV
KPEQOG�UGEWTKV[�HTQO�GCTPKPIU�TGNCVGF�UEJGOGU���6JG[�CNUQ�WUWCNN[�JCXG�UQOG�UQEKCN
CUUKUVCPEG�RTQITCOU���+P�VJG�7�5���VJKU�YQWNF�DG�VJG�UWRRNGOGPVCN�UGEWTKV[�KPEQOG

55+���CPF�KP�%CPCFC�KV�YQWNF�DG�VJG�IWCTCPVGGF�KPEQOG�UWRRNGOGPV�
)+5����6JGUG
DGPGHKV�RQQT�YQTMGTU�OQTG�VJCP�YGCNVJ[�YQTMGTU���6JKTF��KP�DQVJ�%CPCFC�CPF�VJG
7�5���5QEKCN�5GEWTKV[�DGPGHKVU�CTG�VCZCDNG�CV�NGCUV�RCTVKCNN[��CPF�VJQUG�VCZ�HQTOWNCG
CTG�RTQITGUUKXG�

/T��5JCRKTQ����5Q�VJGTG�YG�JCXG�VJG�VTCFGQHH���+H�VJG�DCUKE�CPF�UWRRNGOGPVCN�DGPGHKVU
CTG�JKIJGT�HQT�VJG�NQYGT�UQEKQGEQPQOKE�ITQWR�DWV�VJG�JKIJGT�UQEKQGEQPQOKE�ITQWR
NKXGU�NQPIGT��KU�5QEKCN�5GEWTKV[�TGITGUUKXG!��4QD�JCU�DGGP�CV�9CVGTNQQ�HQT�VJG�RCUV���
[GCTU��CPF�JCU�LWUV�TGEGPVN[�IQPG�DCEM�VQ�UEJQQN�VQ�RKEM�WR�C�2J�&��KP�IGTQPVQNQI[
HTQO�5KOQP�(TCUGT�7PKXGTUKV[���+�DGNKGXG�VJCV�VJKU�KUUWG�YCU�C�OCLQT�RCTV�QH�4QDçU
2J�&��FKUUGTVCVKQP���.GV	U�IQ�VQ�JKU�EQPENWUKQP�

/T��$TQYP���#V�VJG�GPF�QH�VJG�FC[�YG�ECP�FGHKPKVKXGN[�UC[�VJCV�KP�0QTVJ�#OGTKEC
5QEKCN�5GEWTKV[�KU�PQV�TGITGUUKXG���

/T��5JCRKTQ���1WT�PGZV�RTGUGPVGT��<CMK�-JQTCUCPGG��KU�VJG�GFKVQT�QH�VJG�+PUVKVWVG�QH
#EVWCTKGUç�PGYUNGVVGT�6JG�#EVWCT[���*G�RTGUGPVU�CP�KPPQXCVKXG�UQNWVKQP�VQ�VJG
RTQDNGO�GZRGTKGPEGF�D[�RCTVKEKRCPVU�KP�C�&%�RNCP�YJQ�TGVKTG�FWTKPI�CP�CFXGTUG
OCTMGV�

/T��<CMK�-JQTCUCPGG���/[�RTQRQUCN�KU�HQT�C�FGHKPGF�EQPVTKDWVKQP�RNCP�KP�YJKEJ
KPXGUVOGPV�ICKPU�CPF�KPXGUVOGPV�NQUUGU�CTG�URTGCF�HQTYCTF�VQ�GKVJGT�KPETGCUG�QT
TGFWEG�VJG�CNNQECVKQP�VQ�VJG�CEVKXG�RCTVKEKRCPV��

2GPUKQP�RNCPU�JCXG�VTCFKVKQPCNN[�DGGP�GKVJGT�FGHKPGF�DGPGHKV�QT�FGHKPGF�EQPVTKDWVKQP��
#�FGHKPGF�DGPGHKV�RNCP�IKXGU�C�RTGFKEVCDNG�DGPGHKV�HQT�VJG�RCTVKEKRCPV��WUWCNN[�CU�C
HTCEVKQP�QH�UCNCT[�ENQUG�VQ�TGVKTGOGPV��DWV�CP�WPRTGFKEVCDNG�EQUV�HQT�VJG�RNCP�URQPUQT��
&GHKPGF�EQPVTKDWVKQP�RNCPU�CTG�LWUV�VJG�QRRQUKVG���;QW�JCXG�RTGFKEVCDNG�EQUV�HQT�VJG
RNCP�URQPUQT��DWV�CP�WPRTGFKEVCDNG�DGPGHKV�HQT�VJG�RCTVKEKRCPVU���+U�VJGTG�C�YC[�QH
EQORTQOKUKPI�DGVYGGP�VJGUG�VYQ�GZVTGOGU!��+�DGNKGXG�VJGTG�KU���
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6JG�TGCUQP�YJ[�FGHKPGF�DGPGHKV�CPF�FGHKPGF�EQPVTKDWVKQP�RNCPU�CTG�FKHHGTGPV�KU
DGECWUG�KPXGUVOGPV�TGVWTPU�CTG�WPRTGFKEVCDNG�XCTKCDNGU���+H�KPXGUVOGPV�TGVWTPU�YGTG
WPKHQTO�VJGTG�YQWNF�DG�PQ�FKHHGTGPEG���+P�C�FGHKPGF�EQPVTKDWVKQP�RNCP��VJG�XCNWG�QH
VJG�CEETWGF�DGPGHKVU�QH�VJG�CEVKXG�RCTVKEKRCPVU�CTG�KOOGFKCVGN[�CFLWUVGF�VQ�CDUQTD
VJG�KPXGUVOGPV�ICKPU�CPF�KPXGUVOGPV�NQUUGU���

/T��5JCRKTQ��6JG�UQNWVKQP�VJCV�<CMK�RTQRQUGU�KU�CP�KPVGTGUVKPI�QPG���9JGP�VJGTG�KU
CP�CNNQECVKQP�VQ�VJG�GORNQ[GGU��VJCV�CNNQECVKQP�YKNN��KP�GHHGEV��DG�IKXGP�DCEM�KPVQ�C
HWPF�VJCV�VJG�GORNQ[GT�JCU�EQPVTQN�QH��CPF�VJGTG�YKNN�DG�CP�CEEWOWNCVKQP�NKMG�VJGTG
KU�WPFGT�C�ECUJ�DCNCPEG�RNCP��CNVJQWIJ�JG�FQGUP	V�ECNN�KV�VJCV���9JGP�VJG�KPFKXKFWCNU
IGV�VQ�TGVKTGOGPV��VJG�HWPFU�CV�VJCV�VKOG�YKNN�DG�EQORCTGF�YKVJ�VJKU�J[RQVJGVKECN
HWPF���+H�KV	U�NCTIGT��VJG�GZEGUU�YKNN�TGOCKP�KP�VJG�HWPF�HQT�VJG�DGPGHKV�QH�QVJGT
RCTVKEKRCPVU���+H�VJG�HWPF�KU�NGUU�VJCP�VJG�J[RQVJGVKECN�HWPF��C�RQTVKQP�QH�VJG�VJGP�
EWTTGPV�GORNQ[GT�EQPVTKDWVKQP�YQWNF�DG�WUGF�VQ�UWRRNGOGPV�DCF�KPXGUVOGPV�TGUWNVU��
6JWU��VJGTG�KU�C�UOQQVJKPI�GHHGEV��UKOKNCT�VQ�VJG�QPG�KP�FGHKPGF�DGPGHKV�RNCPU���.GVçU
IQ�PQY�VQ�JKU�CPCN[UKU�QH�VJG�OQFGN�

/T��-JQTCUCPGG���+	XG�FQPG�UKOWNCVKQPU�VQ�EQORCTG�VJG�DGPGHKV�QWVIQ�QH�C�XCTKCDNG
CEETWCN�RNCP�YKVJ�VJG�VTCFKVKQPCN�OQPG[�RWTEJCUG��FGHKPGF�EQPVTKDWVKQP�RNCP���6JG
EQORCTKUQPU�UJQY�VJCV�EQORCTGF�YKVJ�C�OQPG[�RWTEJCUG�RNCP��VJG�RCTVKEKRCPVU�QH�C
XCTKCDNG�CEETWCN�RNCP�JCXG�OQTG�UGEWTG�DGPGHKVU�

/T��5JCRKTQ��6JCV�KU�TGCNN[�CP�KPVGTGUVKPI�KFGC���1H�EQWTUG��JG	U�HTQO�'PINCPF�UQ�JG
FQGUP	V�JCXG�UQOG�QH�QWT�RTQDNGOU���6JG�EQ�CWVJQT�QH�VJKU�RCRGT�KU�NQQMKPI�KPVQ
YJGVJGT�VJKU�OKIJV�DG�CRRTQRTKCVG�HQT�VJG�7�5�

1WT�PGZV�RTGUGPVGT��,CESWGU�%CTTKGTG��KU�EQPEGTPGF�YKVJ�VJG�RTQDNGO�QH�FGXGNQRKPI
TGNGXCPV�UCNCT[�UECNGU���6JG�VKVNG�QH�JKU�VCNM�KU�é0GY�5CNCT[�(WPEVKQPU�HQT�2GPUKQP
8CNWCVKQPU�ê

/T��,CESWGU�(��%CTTKGTG���9G�NQQMGF�CV�VJG�RTGFKEVKQP�QH�UCNCTKGU�DCUGF�QP�VJG
RCTCOGVTKE�TGITGUUKQP�DCUGF�OGVJQF���6TCFKVKQPCNN[��CEVWCTKGU�JCXG�FQPG�RGPUKQP
GXCNWCVKQPU�D[�WUKPI�VJG�VYQ�ENCUUKECN�OGVJQFU���VJG�EWTTGPV�CXGTCIG�OGVJQF�
%#/��
CPF�VJG�KPETGCUGF�TCVKQ�OGVJQF�
+4/����6JKU�VCNM�RTGUGPVU�C�VJKTF�OGVJQF�VJCV�WUGU
EWTTGPV�OGVJQFU�QH�UVCVKUVKEU���'UUGPVKCNN[��KH�KV�KU�C�RCTCOGVTKE�TGITGUUKQP�HWPEVKQP�

/T��5JCRKTQ���;QW�ECP�UGG�YJGTG�,CESWGU�KU�JGCFGF���*G�NQQMGF�CV�YJCV
RTCEVKVKQPGTU�CTG�FQKPI�CPF�ECOG�VQ�VJG�EQPENWUKQP�VJCV�KV	U�PQV�XGT[�UQRJKUVKECVGF�
*G�WPFGTVQQM�VQ�DWKNF�C�TGITGUUKQP�OQFGN�VJCV�YQWNF�FQ�VJG�LQD���0QY�JG�FKF�DWKNF
VJG�OQFGN�CPF�VGUV�KV�QP�C�EQWRNG�QH�EQORCPKGU��CNVJQWIJ�JG�NCOGPVGF�VJG�HCEV�VJCV
JG�QPN[�JCF�C�HGY�[GCTU�QH�FCVC��DWV�VJCV	U�C�FKHHGTGPV�KUUWG�
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%CTTKGTG�HQEWUGU�QP�VJG�UCNCT[�HQT�VJG�M�VJ�KPFKXKFWCN�CV�CIG�Z
V���YJGTG�Z�KU�YJGP
VJG[�UVCTVGF�VJG�CPCN[UKU��CPF�V�KU�VKOG���*G�GPXKUKQPU�VJG�EWTTGPV�UCNCT[�CU�KPXQNXKPI
CP�KPHNCVKQP�HCEVQT�CPF�C�OGTKV�CPF�UGPKQTKV[�HCEVQT���6JGP��UKPEG�VJKU�KU�C�TGITGUUKQP
OQFGN��JG�JCU�CP�GTTQT�VGTO��VCMKPI�VJG�NQI�TGUWNVU�KP�C�PKEG�TGITGUUKQP�GSWCVKQP�

6JG�PGZV�URGCMGT�KU�#PPC�4CRRCRQTV��QWT�NGCFGT��YJQUG�VQRKE�KU�é%JCNNGPIGU�QH�CP
#IKPI�5QEKGV[�ê

/U��#PPC�/��4CRRCRQTV���9KVJKP�VJG�5QEKGV[�QH�#EVWCTKGU��+�JQRG�VJCV�YG�YKNN�HQEWU
QP�TGVKTGOGPV�RNCPPKPI�CPF�FQ�C�TGUGCTEJ�RTQLGEV�VQ�HQEWU�QP�VJG�TGVKTGOGPV
RNCPPKPI�HTCOGYQTM���

+�YCPV�VQ�VCNM�VQ�[QW�CDQWV�VJG�EJCNNGPIGU�QH�CP�CIKPI�UQEKGV[���+�HGGN�VJCV�VJGUG�KUUWGU
CTG�XGT[�KORQTVCPV�VQ�CNN�QH�WU�CU�QWT�RQRWNCVKQP�KU�CIKPI���9G�JCXG�C�PWODGT�QH
EQPEGTPU���6JG�GNFGTN[�RQRWNCVKQP�KU�JGCXKN[�HGOCNG�CPF�HGOCNGU�QXGTCNN�CTG�OWEJ
NGUU�YGNN�QHH���6JCV�YCU�FKUEWUUGF�D[�4QD�$TQYP���/CP[�PGGF�CUUKUVCPEG�YKVJ�OCP[
QH�VJG�CEVKXKVKGU�QH�FCKN[�NKXKPI�CPF�YKVJ�QVJGT�CEVKXKVKGU�UWEJ�CU�UJQRRKPI�
VTCPURQTVCVKQP��CPF�DKNN�RC[KPI���2CTCNNGN�KUUWGU�GZKUV�KP�OCP[�EQWPVTKGU�CPF�YJKNG�KP
VJG�7�5��YG�JCXG�FKUCITGGOGPV�CDQWV�VJG�RQNKE[�FKTGEVKQP�CPF�TGNWEVCPEG�VQ�OCMG
VQWIJ�FGEKUKQPU��YG�CTG�VT[KPI�VQ�EQRG�YKVJ�VJGUG�KUUWGU�CU�YG�VJKPM�VJTQWIJ�CNN�QH
QWT�UQEKCN�RTQITCOU�

9JCV�CTG�UQOG�QH�QWT�RTQDNGOU!��1WT�UQEKCN�RTQITCOU�CTG�VQQ�EQUVN[�CPF�VJGTG�KU
PQV�GPQWIJ�KPFKXKFWCN�UCXKPIU�CV�VJKU�UVCIG���'ORNQ[GTU�JCXG�EJQUGP�VQ�NKOKV�VJGKT
TQNG�CPF�CTG�PQV�IQKPI�VQ�URGPF�OQTG�HQT�DGPGHKVU���9G�JCXG�PQ�TCVKQPCN�U[UVGO
QXGTCNN��VQ�RTQXKFG�CUUKUVCPEG�YKVJ�GKVJGT�NQPI�VGTO�ECTG�QT�VJG�QVJGT�KPVGTOGFKCVG
UVGRU�QH�ECTG���9G�PGGF�VQ�VJKPM�CDQWV�CPF�HQEWU�QP�VJG�URGEVTWO�QH�ECTG�PGGFU�QH
VJG�GNFGTN[�CPF�TGKPXGPV�VJG�U[UVGOU�HQT�DQVJ�FGNKXGT[�CPF�HKPCPEKPI�QH�VJKU�V[RG�QH
CUUKUVCPEG��

/T��5JCRKTQ���+�FQP	V�MPQY�KH�[QW	XG�JGCTF�CP[�QH�#PPCçU�TGEGPV�VCNMU��DWV�VJKU�KU�C
JQV�DWVVQP�HQT�JGT�PQY��UQ�UJG	U�RWVVKPI�VQIGVJGT�C�VCUM�HQTEG�VQ�NQQM�CV�VJKU�KUUWG�

/U��4CRRCRQTV���9JCV�FQGU�VJKU�OGCP�VQ�CEVWCTKGU!��9JCV�CTG�VJG�EJCNNGPIGU�VQ�WU!�
+�TGEQOOGPF�HKTUV�VJCV�YG�HQEWU�QP�VJG�URGEVTWO�QH�PGGFU��VJCV�YG�FGXGNQR
KPHQTOCVKQP�CPF�OCMG�KV�CXCKNCDNG�VQ�CNN�VJG�FKHHGTGPV�V[RGU�QH�UVCMGJQNFGTU���#U
KPFKXKFWCNU��YG�VCMG�CP�CEVKXG�TQNG�KP�RCTVKEKRCVKPI�KP�RWDNKE�FGDCVGU���+�YQWNF�NKMG�VQ
UGG�WU�IGV�VQ�VJG�UVCIG�YJGTG��KP�VJGUG�RWDNKE�FGDCVGU��RGQRNG�QP�CNN�UKFGU�HGGN�KV�KU
KORQTVCPV�VQ�JCXG�CEVWCTKGU�JGNR�VJGO�WPFGTUVCPF�VJG�KUUWGU�CPF�VJG�FCVC�

/T��5JCRKTQ���+H�[QW�JCXGPçV�CNTGCF[�JGCTF�#PPC�URGCM�VQ�VJGUG�KUUWGU��[QW�YKNN�
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6JG�PGZV�QXGTXKGY�KU�HTQO�$TWEG�,QPGU�YJQ�FKUEWUUGF�é#�/QFGN�HQT�#PCN[\KPI�VJG
+ORCEV�QH�5GNGEVKXG�.CRUCVKQP�QP�/QTVCNKV[�ê��

/T��$TWEG�/��,QPGU���5GNGEVKXG�NCRUVCVKQP�ECP�DG�FGUETKDGF�CU�C�ITGCVGT�VGPFGPE[�HQT
IQQF�TKUMU�VQ�NGV�VJGKT�NKHG�KPUWTCPEG�RQNKEKGU�NCRUG�VJCP�RQQT�TKUMU���6JKU�TGUWNVU�KP�C
RQQTGT�ITQWR�QH�RGTUKUVKPI�RQNKE[JQNFGTU�CPF�NCVGT�FWTCVKQP�OQTVCNKV[�KU��VJGTGHQTG�
YQTUG�

/T��5JCRKTQ���6JG�CRRTQCEJ�VJCV�JG	U�WUKPI�JGTG�KU�RTQDCDN[�C�NKVVNG�DKV�FKHHGTGPV�VJCP�
YJCV�[QW�JCXG�UGGP���*G�WUGU�HTCKNV[�VJGQT[��YJKEJ�KU�UKOKNCT�VQ�VJG�CRRTQCEJ�VJCV
)QORGTV\�WUGF�YJGP�JG�ECOG�WR�YKVJ�JKU�OQTVCNKV[�NCY���+P�VJKU�KPUVCPEG��KV�KU�VJG
RTQRGPUKV[�VQ�NGCXG�VJG�RQRWNCVKQP�VJCV�KU�VJG�KUUWG�

/T��,QPGU���6JKU�UJQWNF�DG�TGHNGEVGF�KP�RTKEKPI�RTQFWEVU�YKVJ�CV[RKECN�GZRGEVGF
NCRUGU���+P�CVVGORVKPI�VQ�OQFGN�UGNGEVKXG�NCRUCVKQP��+	XG�TGEQIPK\GF�VYQ�KORQTVCPV
KFGCU���1PG�KU�VJG�JGVGTQIGPGKV[�QH�KPUWTGF�NKXGU�CV�VJG�VKOG�QH�RQNKE[�KUUWG��CPF�VJG
QVJGT�KU�VJG�FGVGTKQTCVKQP�KP�JGCNVJ�VJCV�OC[�QEEWT�CHVGT�KUUWG���*GVGTQIGPGKV[�JCU
DGGP�CNNQYGF�HQT�D[�WUKPI�CP�WPQDUGTXCDNG�TKUM�NGXGN�RCTCOGVGT�CPF�FGVGTKQTCVKQP�KU
TGHNGEVGF�D[�CUUWOKPI�VJCV�KPUWTGF�NKXGU�CTG�GKVJGT�KP�C�JGCNVJ[�UVCVG�QT�KP�CP
KORCKTGF�UVCVG���6JKU�NGCFU�VQ�UQOG�TCVJGT�KPVGTGUVKPI�TGUWNVU���

/T��5JCRKTQ���6JQUG�QH�[QW�YJQ�CTG�HCOKNKCT�YKVJ�,QPGUç�%QPVKPWKPI�%CTG�4GVKTGOGPV
%QOOWPKV[�
%%4%��UVWF[�YKNN�PQV�DG�UWTRTKUGF�VQ�NGCTP�VJCV�VJKU�UVWF[�CNUQ
KPEQTRQTCVGU�C�EQPVKPWQWU�VKOG�UVQEJCUVKE�RTQEGUU�VJCV�KU�EJCTCEVGTK\GF�KP�VGTOU�QH
VTCPUKVKQP�KPVGPUKV[�HWPEVKQPU�

*QY�OCP[�QH�[QW�HGGN�EQOHQTVCDNG�YKVJ�WVKNKV[�VJGQT[!��+U�VJKU�UQOGVJKPI�VJCV�[QW
JCXG�NQQMGF�CV�DGHQTG!��.GVçU�VWTP�PQY�VQ�,GPP[�;QWPIçU�VCNM�QP�é'SWKNKDTKWO�KP
%QORGVKVKXG�+PUWTCPEG�/CTMGVU�7PFGT�#FXGTUG�5GNGEVKQP�CPF�;CCTK	U�&WCN�6JGQT[�QH
4KUM�ê��$QVJ�,GPP[�CPF�/CT[�-GNN[�FGCN�YKVJ�C�UKOKNCT�KUUWG��DWV�+�CO�UJQYKPI�,GPP[
HKTUV�DGECWUG�UJG�RTQXKFGU�DCEMITQWPF�OCVGTKCN�

/U��8KTIKPKC�4��;QWPI���1WT�HKTUV�RCRGT�KP�VJKU�CTGC��YJKEJ�KPURKTGF�VJKU�QPG��FGCNV
YKVJ�VJG�UCOG�RTQDNGO��QPN[�KV�CUUWOGF�VJCV�KPUWTGFU�OCZKOK\GF�GZRGEVGF�WVKNKV[��
9JCV�YG�HQWPF�QWV�YCU�VJCV�KH�VJG�KPUWTGFU�RQQN�HQT�VJG�GSWKNKDTKWO��VJGP�VJG[
CNYC[U�IQV�NGUU�VJCP�HWNN�EQXGTCIG���#PQVJGT�CTVKHCEV�QH�GZRGEVGF�WVKNKV[�VJGQT[�KU�VJCV
VJG�GSWKNKDTKWO�KPUWTCPEG�YQWNF�DG�PQPNKPGCT�CPF�WUWCNN[�JKIJN[�PQPNKPGCT���6JGUG
CTG�VJKPIU�YG�LWUV�FQP	V�UGG�KP�VJG�OCTMGVRNCEG���1P�VJG�EQPVTCT[��YG�QHVGP�UGG�VJCV
RGQRNG�CTG�YKNNKPI�VQ�RQQN�YKVJ�JKIJGT�TKUMU�CPF�IGV�HWNN�EQXGTCIG��QT�UQOGVJKPI�XGT[
ENQUG�VQ�HWNN�EQXGTCIG���9G�PGXGT�UGG�PQPNKPGCT�KPUWTCPEG�EQPVTCEVU�DGECWUG�VJG[
CTG�CNYC[U�RKGEG�YKUG�NKPGCT���(QT�GZCORNG��VJG[�JCXG�FGFWEVKDNGU��EQ�KPUWTCPEG�
CPF�OCZKOWO�NKOKVU��YJKEJ�OGCPU�VJCV�VJG[�CTG�RKGEG�YKUG�NKPGCT���6JGUG�VJKPIU�ECP
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DG�GZRNCKPGF�WPFGT�;CTTKçU�FWCN�VJGQT[�QH�TKUM����6JG�GZRNCPCVKQP�KU�VJCV�WVKNKV[�VJGQT[
FKUVQTVU�YGCNVJ�DGHQTG�ECNEWNCVKPI�GZRGEVGF�XCNWG��DWV�;CTTKçU�VJGQT[�FKUVQTVU
RTQDCDKNKVKGU���;CTTKçU�VJGQT[�CEVWCNN[�UC[U�VJCV�RGQRNG�CTG�TKUM�CXGTUG�YKVJ�TGURGEV�VQ
RTQDCDKNKVKGU�CPF�PQV�YGCNVJ��CPF�VJG[�ECNEWNCVG�GZRGEVCVKQP�VJCV�YC[���

/T��5JCRKTQ���;QW�RTQDCDN[�TGOGODGT�VJG�4QVJUEJKNF�CPF�5VKINKV\�UGRCTCVKPI
GSWKNKDTKWO�KPXQNXKPI�JKIJ�TKUMU�CPF�NQY�TKUMU���$GECWUG�QH�VJG�PCVWTG�QH�WVKNKV[
EWTXGU��[QW�IGV�C�UGRCTCVKQP�YJGTG�VJG�NQY�TKUM�YKNN�PQV�IGV�HWNN�EQXGTCIG�DWV�VJG
JKIJ�TKUM�YKNN���+P�EQPVTCUV��;CTTKçU�VJGQTGO�WUGU�GZRGEVCVKQPU�TCVJGT�VJCP�WVKNKV[���5Q
[QW�IGV�C�UVTCKIJV�NKPG�TCVJGT�VJCP�C�EWTXCVWTG���$GECWUG�QH�VJCV�[QW�ECP�IGV�C�RQQNKPI
GSWKNKDTKWO�YJGTG�GXGT[DQF[�IGVU�HWNN�EQXGTCIG���6JG�KFGC�JCU�DGGP�CTQWPF�HQT�C
YJKNG�DWV�GEQPQOKUVU�IGPGTCNN[�JCXG�PQV�GODTCEGF�KV�

/CT[�-GNN[çU�RTGUGPVCVKQP��é/WNVKRNG�2GTKQF�4QVJUEJKNF�5VKINKV\�+PUWTCPEG�%QPVTCEVU�ê
CNUQ�CFFTGUUGU�VJG�UGRCTCVKPI�VJGQTGO��CPF�KV�CTIWGU�VJCV�RGQRNG�CTG�DGVVGT�QHH�KH�VJG[
DW[�RQQNKPI�EQPVTCEVU�

/U��/CT[�-GNN[���9JGP�[QW�VJKPM�QH�DW[KPI�RTQRGTV[�CPF�ECUWCNV[�KPUWTCPEG��UWEJ
CU�CWVQ�KPUWTCPEG��[QW�TGCNK\G�VJCV�VJG�EQUV�QH�UWEJ�EQPVTCEVU�CTG�WUWCNN[�EQPVKPIGPV
WRQP�GXGPVU�UWEJ�CU�RCUV�CEEKFGPV�JKUVQT[���+H�[QW�NQQM�CV�VJG�KPUWTCPEG�NKVGTCVWTG�
VTCFKVKQPCN�OQFGNU�YQWNF�UC[�VJCV�EQPUWOGTU�TGXGCN�VJGKT�TKUM�V[RG�D[�VJGKT�EJQKEG�QH
EQPVTCEVU�VJCV�VJG[�OCMG�QXGT�VKOG���6JKU�YQWNF�KPFKECVG�VJCV�KP�VJG�TGCN�YQTNF�VJG
COQWPV�QH�VJG�FGFWEVKDNG�VJCV�YG�EJQQUG�HQT�VJKU�RGTKQF�UJQWNF�KPHNWGPEG�VJG�UQTV�QH
EQPVTCEV�VJCV�YG�IGV�PGZV�RGTKQF���9G�CNN�MPQY�VJKU�KU�PQV�YJCV�YG�UGG���6JG�TGCUQP
VJKU�RCRGT�YCU�YTKVVGP�YCU�VQ�CUM�VJG�SWGUVKQP��YJ[�KU�VJGTG�VJKU�FKUETGRCPE[!

9JCV�KU�UJQYP�KP�VJG�RCRGT�KU�VJCV�NQY�TKUM�EQPUWOGTU�YKNN�OCZKOK\G�VJGKT�GZRGEVGF
WVKNKV[�D[�DW[KPI�RQQNKPI�EQPVTCEVU�GXGT[�RGTKQF�QXGT�VJG�HWNN�NKHGVKOG�QH�VJG�OQFGN��
9JCV�VJKU�OGCPU�KP�TGCNKV[�KU�VJCV�RGQRNG�YKNN�PQV�DW[�VJGUG�UGRCTCVKPI�EQPVTCEVU�
GXGP�KH�VJG[�GZKUV��DCUKECNN[�DGECWUG�VJG[�CTG�DGVVGT�QHH�DW[KPI�RQQNKPI�EQPVTCEVU�

/T��5JCRKTQ��6JG�PGZV�RTGUGPVCVKQP��é6GEJPQNQIKGU�7UGF�KP�/QFGNKPI�ê�KU�OKPG��
6JG�KORGVWU�HQT�VJG�RTGUGPVCVKQP�YCU�VJG�OQFGNKPI�EQPHGTGPEG�CV�)GQTIKC�5VCVG
7PKXGTUKV[�NCUV�&GEGODGT���+�CVVGPFGF�VJG�EQPHGTGPEG�CPF�DGECOG�EQPEGTPGF�YJGP�+
TGCNK\GF�VJCV�+�MPGY�XGT[�NKVVNG�CDQWV�OCP[�QH�VJG�EWTTGPV�OQFGNU�VJCV�YGTG
FKUEWUUGF���+V�YCU�ENGCT�VJCV�+�JCF�UQOG�ECVEJKPI�WR�VQ�FQ�CPF�HQT�OQVKXCVKQP�+
EQOOKVVGF�O[UGNH�VQ�RTGUGPVKPI�C�VCNM�QP�VJG�UWDLGEV�CV�VJG�CEVWCTKCN�TGUGCTEJ
EQPHGTGPEG�

6JG�VQRKEU�+�FKUEWUUGF�CTG�UWOOCTK\GF�KP�%JCTV���
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CHART 1
TECHNOLOGIES USED IN MODELING

9G�FQ�PQV�JCXG�VKOG�VQ�TWP�VJTQWIJ�CNN�QH�VJGUG��DWV�QPG�FKUEWUUKQP�VJCV�OKIJV�DG�QH
KPVGTGUV�VQ�[QW�JCU�VQ�FQ�YKVJ�EJCQU�VJGQT[���6JG�GUUGPVKCN�OGUUCIG�QH�EJCQU�VJGQT[
KU�VJCV�PQTOCN�GSWCVKQPU�ECP�RTQFWEG�TCPFQO�NQQMKPI�TGUWNVU��EQPXGTUGN[��VJGTG�OC[
DG�QTFGT�KP�TCPFQO�NQQMKPI�FCVC���6JGUG�HGCVWTGU�QH�EJCQU�VJGQT[�CTG�ECRVWTGF�KP�VJG
VTGPF�QH�VJG�NQIKUVKE�GSWCVKQP�

�Z ���Z �Y�
���Z ������Z���
V
�� � V� � � V

CU�Y�XCTKGU�DGVYGGP���CPF����YJGTG�V�KU�VJG�PWODGT�QH�KVGTCVKQPU���9JGP�Y�����KP
VJKU�PQPNKPGCT�FKHHGTGPEG�GSWCVKQP��Z �SWKEMN[�UGVVNGU�FQYP�VQ�C�UVCDNG�XCNWG���

V

*QYGXGT��CU�UJQYP�KP�%JCTV����YJGP�Y��������VJG�U[UVGO�NQUGU�CNN�UVCDKNKV[�CPF�VJG
PWODGT�QH�UQNWVKQPU�KU�KPHKPKVG���6JG�TGUWNV�KU�EJCQU�
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CHART 2
THE TRANSITION TO CHAOS

%QPVKPWKPI�YKVJ�OQFGNKPI��VJG�PGZV�RTGUGPVGT��/CTIKG�4QUGPDGTI��YKNN�VCNM�CDQWV�é#
(NGZKDNG�/QFGN�HQT�6KOG�&GRGPFGPV�&CVC�ê��/CTIKGçU�HQEWU�KU�C�OQFGN�VJCV�CNNQYU
RCTCFKIO�UJKHVU��KP�VJG�UGPUG�VJCV�VJGTG�OKIJV�DG�C�UWFFGP�UJKHV�KP�VJG�OGCP�QT
XCTKCPEG�QH�VJG�OQFGN��

/U��/CTLQTKG�#��4QUGPDGTI���6JG�OQFGN�CPF�GUVKOCVKQP�CRRTQCEJ�VJCV�YG�WUG�VQ
GUVKOCVG�C�VKOG�UGTKGU�KU�CRRNKGF�VQ�5QEKCN�5GEWTKV[�OCETQGEQPQOKE�FCVC���6JKU�KU
YJCV�YG�ECNN�VKOG�FGRGPFGPV�FCVC���+V	U�C�$C[GUKCP�OGVJQF��CPF�KV�WUGU
CWVQTGITGUUKXG�VGTOU�QPN[��PQV�VJG�OQXKPI�CXGTCIG�VGTOU���+V	U�GCU[�VQ�WPFGTUVCPF
CPF�GZRNCKP�VQ�QVJGT�RGQRNG��CPF�VJG�PKEG�VJKPI�CDQWV�VJG�OQFGN�KU�VJCV�KV
KPEQTRQTCVGU�VJG�RQUUKDKNKVKGU�VJCV�VJG�RTQEGUU�YQWNF�UJKHV�KP�VJG�NGXGNU�QT�UJKHV�KP�VJG
XCTKCPEG�

1PG�GZCORNG�YQWNF�DG�VQ�WUG�UKOWNCVGF�FCVC�YJGTG�[QW�MPQY�VJG�CPUYGT�UQ�VJCV
[QW�ECP�UGG�JQY�VJG�OQFGN�YQTMU���+P�%JCTV����+�UKOWNCVGF�CP�#4��RTQEGUU�CPF
VJGTG	U�C�UJKHV�KP�VJG�NGXGN�CV�VKOG����CPF�C�UJKHV�KP�VJG�XCTKCPEG�CV�VKOG����

%JCTV���UJQYU�VJG�RTQEGUU�KVUGNH�KP�DQVJ�UVCVGU��CPF�VJGP�KV�CNUQ�UJQYU�RTGFKEVKQP
KPVGTXCNU�HTQO�VJG������VQ�VJG���������5Q�HTQO�VJG�VQR�VQ�VJG�DQVVQO�[QW�ECP�UGG�CP
KPVGTXCN�QH�������%JCTV���UJQYU�VJG�RTQDCDKNKV[�VJCV�VJG�RTQEGUU�JCU�UJKHVGF�KP�VJG
OGCPU�QT�VJCV�KV�JCU�UJKHVGF�KP�VJG�XCTKCPEG���6JG�FQVVGF�NKPG�UJQYU�VJCV�KV�UJKHVGF�KP
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VJG�XCTKCPEG���'CEJ�QH�VJG�FQVVGF�NKPGU�QT�VJG�ITKF�NKPGU�IQKPI�CETQUU�UJQY�VJG
RTQDCDKNKV[�QH�CP�KPETGCUG�QH�������;QW�ECP�IGV�C�HGGN�HQT�JQY�OWEJ�VJG�RTQEGUU�KU
EJCPIGF�KP�GKVJGT�NGXGN�QT�XCTKCPEG���%JCTV���UJQYU�VJCV�CV�VKOG����VJGTG	U�C�UJCTR
URKMG��YJKEJ�KPFKECVGU�VJCV�VJG�RTQEGUU�JCU�EJCPIGF�KP�VJG�NGXGNU�CV�VJCV�VKOG��
#V�VKOG�����VJGTG	U�CNUQ�C�EJCPIG�KP�VJG�XCTKCPEG��CNVJQWIJ�VJG�RTQDCDKNKV[�QH�VJCV�KU
CDQWV�������(WTVJGT�QP�KP�VJG�RTQEGUU��VJGTG	U�UQOG�PQKUG�VJCV�VJGTG�EQWNF�DG�UQOG
UJKHV�KP�VJG�OGCPU��DWV�VJCV	U�FWG�LWUV�VQ�VJG�RTQEGUU�KVUGNH���6JGTG�YCU�UQOG�PQKUG�KP
VJG�FCVC�VJGOUGNXGU��KV	U�C�TCPFQO�RTQEGUU��CPF�KV�LWUV�UJQYU�VJCV�VJG�FCVC�ECP
EJCPIG�YKVJ�VKOG�GXGP�VJQWIJ�VJG�RTQEGUU�KVUGNH�JCUP	V�EJCPIGF���

CHART 3
A R1 PROCESS

/T��5JCRKTQ���.GVçU�VWTP�PQY�VQ�VJG�HKPCPEG�RTGUGPVCVKQPU�KP�%JCTV�����5CTCJ
%JTKUVKCPUGP�JCU�DGGP�HQEWUKPI�QP�TGRTGUGPVCVKXG�UEGPCTKQU�HQT�VJG�NCUV�EQWRNG�QH
[GCTU����5JG�KU�KPXQNXGF�YKVJ�UKOWNCVKQP�CPF�KU�EQPEGTPGF�YKVJ�VJG�RTQDNGO�QH
TGRNCEKPI�C�NCTIG�PWODGT�QH�VTKCNU���������YKVJ�C�UOCNNGT�TGRTGUGPVCVKXG�ITQWR�QH�UC[
�����*GT�RTGUGPVCVKQP�VJKU�[GCT�FGCNV�YKVJ�UQOG�QH�VJG�KUUWGU�UJG�HQWPF�YJGP
KORNGOGPVKPI�VJG�RTQEGFWTG���

#HVGT�5CTCJ�YG�JCXG�5CO�%QZ�YJQ�YKNN�CFFTGUU�ECVCUVTQRJKE�TKUM���6JGP�YG�JCXG
4KEM�)QTXGVV�YJQ�YKNN�GZCOKPG�F[PCOKE�HKPCPEKCN�CPCN[UKU�HTQO�C�ECUWCNV[
RGTURGEVKXG���6JG�PGZV�RTGUGPVGT�YKNN�DG�.KLKC�)WQ��YJQ�KU�EQPEGTPGF�YKVJ�VJG�HCEV
VJCV�XQNCVKNKV[�KU�PQV�XGT[�UVCDNG���(QNNQYKPI�JGT��YG�YKNN�VWTP�VQ�VJG�GEQPQOKE
UEGPCTKQ�IGPGTCVQTU�QH�/CTM�6GPPG[�CPF�5VGXG�%TCKIJGCF���9G�YKNN�GPF�VJKU�RQTVKQP
YKVJ�CP�QXGTXKGY�D[�C�PGY�TGUGCTEJGT�HTQO�9CVGTNQQ��,WNKC�9KTEJ��YJQ�YKNN�FKUEWUU
XCNWG�CV�TKUM���
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.GV	U�UGG�YJCV�VJG[�JCXG�VQ�UC[��UVCTVKPI�YKVJ�5CTCJçU�VCNM�QP�é5VCDKNKV[�QH
4GRTGUGPVCVKXG�2TKEKPI�5EGPCTKQU�ê

CHART 4
TIME 51

/U��5CTCJ�.��/��%JTKUVKCPUGP���+�YQTM�KP�VJG�UEGPCTKQ�IGPGTCVKPI�CTGC��CPF�+�ETGCVG
UEGPCTKQU�VJCV�CTG�WUGF�HQT�RTKEKPI���6JG�52&#�CTGC�JCF�PQVKEGF�VJCV�VJGTG�YCU�UQOG
KPEQPUKUVGPE[�VJCV�TGUWNVGF�HTQO�UVCTVKPI�HTQO�UKOKNCT�[KGNF�EWTXGU�CPF�C�TGUWNVKPI
ETGFKVKPI�TCVG�YJGP�VJG[�YGTG�EQORCTKPI�VJG�WUG�QH�VJG�UEGPCTKQ�OGVJQFQNQI[
XGTUWU�VJGKT�QYP�OGVJQFQNQI[���6JG[�ECOG�VQ�WU�CPF�CUMGF�KH�VJG[�UJQWNF�HKZ�VJG
UGGF�HQT�VJG�TCPFQO�PWODGT�IGPGTCVQT���5KPEG�VJCV�YQWNF�ETGCVG�C�XGT[�FGVGTOKPKUVKE
OGVJQF�HQT�ETGCVKPI�UEGPCTKQU��YG�VJQWIJV�VJCV�VJGTG�OKIJV�DG�UQOG�QVJGT�QRVKQPU���

1PG�QH�VJG�VJTGG�SWGUVKQPU�VJCV�ECOG�WR�YCU��EQWNF�KV�DG�VJG�PWODGT�QH�UEGPCTKQU
YG�UVCTVGF�YKVJ!��9G�UVCTVGF�YKVJ�������VQ�EWV�VQ������%QWNF�KV�DG�VJG�TGRTGUGPVCVKXG
RTQEGUU�KVUGNH��QT�OKIJV�KV�CEVWCNN[�DG�VJCV�YG�JCF�C�RTQDNGO�YKVJ�VJG�UGGF!��+P�VJG
TGRTGUGPVCVKXG�RTQEGUU�YJGP�YG�YGTG�ETGCVKPI�QWT�ECPFKFCVG�NKUV�CPF��CPF�YJGP�YG
YGTG�FQKPI�KV�HQT�ECUJ�HNQY�VGUVKPI��YG�YGTG�OCVEJKPI�GZVTGOGU�CPF�IQV�C�ECPFKFCVG
NKUV�QH�CDQWV�������6JG[�YGTG�TGRNCEKPI�VJKU�YKVJ�C�OGCP�RNWU�QT�OKPWU�VYQ�UVCPFCTF
FGXKCVKQPU�KPUVGCF�CPF�EQOKPI�WR�YKVJ����ECPFKFCVGU�

/T��5JCRKTQ���5CTCJçU�GZRGTKGPEG�LWUV�GORJCUK\GU�JQY�KORQTVCPV�KV�KU�VQ�EQPVKPWCNN[
OQPKVQT�VJKU�V[RG�QH�KORNGOGPVCVKQP���+V�KU�JCTF�VQ�KOCIKPG�VJCV�CP[QPG�WUKPI�C
UVQEJCUVKE�RTQEGUU�YQWNF�YCPV�VQ�WUG�C�FGIGPGTCVG�UGGF��WPVKN�[QW�TGCNK\G�VJCV�[QW
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CTG�FGCNKPI�JGTG�YKVJ�UQOGQPG�YJQ�KU�VT[KPI�VQ�GUVCDNKUJ�QTFGT���*GTG�CTG�5CTCJçU
EQPENWUKQPU�

/U��%JTKUVKCPUGP���9G�HQWPF�QWV�VJCV�VJG�ITQWRU�QH��������YGTG�XGT[�UVCDNG��VJG
ITQWRU�QH�������YGTG�CFGSWCVGN[�UVCDNG�CPF�VJCV�D[�UYKVEJKPI�HTQO�VJG�OGVJQF�VJCV
YG�YGTG�EWTTGPVN[�WUKPI�VQ�VJG�OGVJQF�VJCV�WUGF�CNN�QH�VJG�CNVGTPCVKXG�EJQKEGU��YG
EWV�VJG�TCPIG�GTTQT�CPF�VJG�OGCP�QH�VJG�UGXGP�[GCT�TCVG�QXGT�VJG�HKTUV�VGP�[GCTU�

YJKEJ�YCU�VJG�MG[�CTGC�HQT�RTKEKPI��HTQO������DCUKU�RQKPVU�FQYP�VQ�������9G�JQRG
VJCV�YKNN�FQ�VJG�VTKEM�HQT�VJGO�

(TQO�VJG�(NQQT���9JGTG�YKNN�JGT�CTVKENG�DG�RWDNKUJGF!

/T��5JCRKTQ���/QUV�QH�VJG�RTGUGPVGTU�YKNN�JCXG�VJGKT�CTVKENG�RWDNKUJGF�KP�VJG
RTQEGGFKPIU�QH�VJG�#EVWCTKCN�4GUGCTEJ�%QPHGTGPEG��YJKEJ�YKNN�DG�EQOKPI�QWV�CV�VJG
DGIKPPKPI�QH��������+	O�UWTG�VJCV�KH�[QW�EQPVCEVGF�JGT��UJG	F�DG�OQTG�VJCP�YKNNKPI�VQ
RTQXKFG�[QW�YKVJ�C�FTCHV�

1WT�PGZV�QXGTXKGY�KU�HTQO�5CO�%QZ��YJQUG�VQRKE�KU�é%CVCUVTQRJG�4KUM�$QPFU�ê

/T��5COWGN�*��%QZ���9G	NN�UJQY�JQY�ECVCUVTQRJKE�TKUM�KU�UQNF�KP�HKPCPEKCN�OCTMGVU�
CPF�YGçNN�FKUEWUU�UGXGTCN�TGEGPV�FGCNU��KPENWFKPI�VJG�75##�DQPF�KUUWG�VJKU�URTKPI
CPF�VJG�5YKUU�KPUWTCPEG�EQORCP[�9KPVGTVJWTçU��DQPF�KUUWG�NCUV�YKPVGT�

/T��5JCRKTQ���5QOG�QH�[QW�RTQDCDN[�CTG�CYCTG�VJCV�/QTICP�5VCPNG[�RTQRQUGF�UWEJ
CP�KUUWG�VQ�VJG�%CNKHQTPKC�'CTVJSWCMG�#WVJQTKV[��DCUGF�QP�QPG�QH�,KO�6KNNG[çU�OQFGNU�
DWV�KV�YCU�PQV�CFQRVGF���9KPVGTVJWT��VJQWIJ��YCU�YKPFUVQTO�CUUQEKCVGF�YKVJ�CWVQ��
5CO�FKF�C�UWTXG[�QH�YJCV�YCU�FQPG�CPF�VJGP�VTKGF�VQ�EQOG�WR�YKVJ�C�HKPCPEKCN
OQFGN���

/T��%QZ���6JG�KFGC�VJCV�YG�FKUEWUUGF�HQT�VTCPUHGTTKPI�ECVCUVTQRJKE�TKUM�KP�HKPCPEKCN
OCTMGVU�ECP�DG�WUGF�VQ�VTCPUHGT�QVJGT�V[RGU�QH�KPUWTCDNG�TKUM���6JGTG�CTG�5YKUU�NKHG
KPUWTCPEG�EQORCPKGU�WUKPI�VJG�UCOG�VGEJPQNQI[�VQ�RTGRCTG�DQPFU�VJCV�YKNN�JCXG
EQWRQPU�KPFGZGF�D[�C�NKHG�RQTVHQNKQ�

/T��5JCRKTQ���.GVçU�VWTP�PQY�VQ�4KEM�)QTXGVVçU�VCNM�QP�é6JG�&[PCOKE�(KPCPEKCN
#PCN[UKU�QH�2TQRGTV[�.KCDKNKV[�+PUWTCPEG�%QORCPKGU�ê

/T��4KEJCTF�9��)QTXGVV���6JKU�KU�C�DKI�KUUWG�TKIJV�PQY�HQT�RTQRGTV[�NKCDKNKV[�KPUWTGTU��
+V�JCU�DGGP�C�DKI�KUUWG�HQT�NKHG�KPUWTGTU�HQT�C�NQPI�VKOG��DWV�RTQRGTV[�ECUWCNV[
EQORCPKGU�JCXG�DGGP�C�NKVVNG�UNQYGT�VQ�RKEM�WR�VJG�OQFGNKPI�QH�F[PCOKE�HKPCPEKCN
CPCN[UKU��NCTIGN[�DGECWUG�VJG�FWTCVKQPU�QH�VJGKT�CUUGVU�CPF�NKCDKNKVKGU�CTG�UOCNNGT���$WV
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KV�JCU�DGEQOG�C�DKI�KUUWG�NCTIGN[�DGECWUG�QH�VJG�KPETGCUGF�XQNCVKNKV[�KP�KPVGTGUV�TCVGU
QXGT�VJG�[GCTU���

6JGTG�CTG�DCUKECNN[�VYQ�CRRTQCEJGU�KP�O[�RTGUGPVCVKQP�VQYCTF�F[PCOKE�HKPCPEKCN
CPCN[UKU�OQFGNKPI���1PG�KU�VJG�EQPXGPVKQPCN�CRRTQCEJ�KP�YJKEJ�GCEJ�UVQEJCUVKE
RTQEGUU�QH�VJG�KPUWTCPEG�EQORCP[��DQVJ�CUUGV�CPF�NKCDKNKV[��DQVJ�WPFGTYTKVKPI�CPF
KPXGUVOGPV��CTG�VTGCVGF�CU�UVQEJCUVKE�CPF�CTG�UKOWNCVGF�VJQWUCPFU�QH�VKOGU���+V
RTQFWEGU�CP�QWVEQOG�YJGTGD[�VJG�TKUMKPGUU�QH�VJG�KPUWTCPEG�EQORCP[�ECP�DG
OGCUWTGF�D[�VJG�RTQRQTVKQP�QH�WPCEEGRVCDNG�QWVEQOGU���+V�FGRGPFU�QP�JQY�[QW
YCPV�VQ�FGHKPG�WPCEEGRVCDNG�KP�TGNCVKQP�VQ�VJG�TKUMKPGUU�QH�VJG�KPUWTCPEG�EQORCP[���

6JG�UGEQPF�CNVGTPCVKXG�CRRTQCEJ�KU�OQTG�HKPCPEKCNN[�UQRJKUVKECVGF��KPXQNXKPI�VJG�WUG
QH�EQPVKPIGPV�ENCKO�CPCN[UKU�CPF�GSWKXCNGPV�OCTVKPICNG�OGCUWTGU���6JKU�CNNQYU�HQT�C
OKZVWTG�QH�EQPVKPWQWU�VKOG�CPF�FKUETGVG�HKPCPEKCN�RTQEGUUGU���6JGTG�JCXG�DGGP�C
PWODGT�QH�CFXCPEGU��UVCTVKPI�YKVJ�VJG�$NCEM�5EJQNGU�/QFGN��HQT�GZCORNG��YJKEJ
UJQYU�VJCV�VJG�XCNWG�QH�C�EQPVKPIGPV�ENCKO�KU�PQV�PGEGUUCTKN[�C�HWPEVKQP�QH�VJG
TKUMKPGUU�QH�VJG�GPXKTQPOGPV�KP�YJKEJ�VJG�CUUGV�GZKUVU���+P�HCEV��[QW�ECP�UQOGVKOGU
FGVGTOKPG�VJG�XCNWG�QH�C�EQPVKPIGPV�ENCKO�KP�C�TKUM�PGWVTCN�HTCOGYQTM�CPF�VJCV
UKORNKHKGU�VJG�RTQEGUU�SWKVG�C�DKV�DGECWUG�[QW�FQP	V�JCXG�VQ�FGVGTOKPG�TGCN�NKHG�CUUGV
TGVWTPU��YJKEJ�KU�QHVGP�C�FKHHKEWNV�VJKPI�VQ�OGCUWTG���

6JQUG�CTG�VJG�VYQ�CRRTQCEJGU�+�FKUEWUU�KP�O[�RTGUGPVCVKQP���6JGTG�CTG�VTCFG�QHHU
YKVJ�GCEJ�QPG�CU�YKVJ�CP[VJKPI�KP�VGTOU�QH�VJG�UKORNKEKV[�CPF�VJG�HNGZKDKNKV[�QH�VJG
OQFGNU���+�VJKPM�VJG[�CTG�DQVJ�CRRTQCEJGU�VJCV�UJQWNF�DG�HQNNQYGF�KP�VJG�HWVWTG�CPF
UJQWNF�DG�HQNNQYGF�WR�QP�KP�VJG�HWVWTG���6JGTG�CTG�IQKPI�VQ�DG�CRRNKECVKQPU�VQ
UQNXGPE[�VGUVKPI��UGPUKVKXKV[�CPCN[UKU��FGVGTOKPCVKQP�QH�QRVKOCN�EQTRQTCVG
OCPCIGOGPV�QRGTCVKPI�RQNKE[��CPF�UQ�HQTVJ���+�VJKPM�VJGTG�CTG�C�NQV�QH�KORQTVCPV
VJKPIU�VJCV�YKNN�EQOG�QWV�QH�VJG�HWVWTG�QH�F[PCOKE�HKPCPEKCN�CPCN[UKU�

/T��5JCRKTQ���+V	U�MKPF�QH�KPVGTGUVKPI�VQ�NKUVGP�VQ�VJG�YC[�VJKU�RGTUQP�RTGUGPVU�VJG
ECUG���*G	U�CV�VJG�7PKXGTUKV[�QH�+NNKPQKU�CPF�YQTMU�YKVJ�5VGXGP�&ç#TE[���+�FQP	V�MPQY
KH�[QW�TWP�CETQUU�5VGXGP�&ç#TE[��DWV�JG�YTKVGU�SWKVG�C�DKV�KP�HKPCPEG���#V�CP[�TCVG�
VJG[�CTG�DQVJ�KP�VJG�HKPCPEG�FGRCTVOGPV�CPF�CNVJQWIJ�VJG[	TG�DQVJ�ECUWCNV[
CEVWCTKGU��VJG[�VGCEJ�XGT[�HGY�CEVWCTKCN�EQWTUGU��YJKEJ�KU�TGCNN[�SWKVG�KPVGTGUVKPI��
/WEJ�QH�VJGKT�TGUGCTEJ�KU�PQV�CEVWCTKCN�RGT�UG���+V�OC[�DG�VJCV�VJGTG	U�UQOG�MKPF�QH
KORNKEKV�VTGPF���'UVJGT�2QTVPQ[�OCPCIGU�VJG�CEVWCTKCN�RTQITCO�VJGTG�

1WT�PGZV�QXGTXKGY�KU�HTQO�.KLKC�)WQ��YJQ�YKNN�URGCM�QP�é6JG�/QNNKHKECVKQP�#PCN[UKU
QH�5VQEJCUVKE�8QNCVKNKVKGU�ê�#U�YKVJ�OCP[�QH�JGT�VCNMU��JGT�CPCN[UKU�DGIKPU�YKVJ�VJG
IGPGTCN�FKHHWUKQP�RTQEGUU�



/WNVKOGFKC�2TGUGPVCVKQP�QH���PF�#EVWCTKCN�4GUGCTEJ�%QPHGTGPEG ��

/U��.KLKC�)WQ���1PG�QH�VJG�OQUV�KORQTVCPV�RTQDNGOU�KP�HKPCPEG�KU�VJG�XCNWCVKQP�QH
HKPCPEKCN�UGEWTKVKGU�YTKVVGP�QP�WPFGTN[KPI�CUUGVU�YJQUG�RTKEGU�CTG�UWDLGEV�VQ
WPEGTVCKPV[���5WEJ�WPEGTVCKPV[�V[RKECNN[�GPEQORCUUGU�QPG�QT�OQTG�RCTCOGVGTU
KPENWFKPI�XQNCVKNKV[���6JG�UWEEGUUHWN�CRRNKECVKQP�QH�JGFIKPI�CPF�QVJGT�VTCFKPI
CEVKXKVKGU�YKNN�FGRGPF�ETKVKECNN[�QP�JQY�VJG�RCTCOGVGTU�CTG�SWCPVKHKGF�

6JKU�RCRGT�RTGUGPVGF�VGEJPKSWGU�VQ�GUVKOCVG�WPMPQYP�UVQEJCUVKE�XQNCVKNKVKGU�D[
UQNXKPI�VJG�KPXGTUG�RTQDNGO�CUUQEKCVGF�YKVJ�VJG�RCTCDQNKE�RCTVKCN�FKHHGTGPVKCN
GSWCVKQP�YJKEJ�FGUETKDGU�VJG�RTKEG�OQXGOGPV�QH�UGEWTKVKGU���6JG�OQFGN�ECP�DG�WUGF
KP�XGT[�IGPGTCN�UGVVKPIU�

/T��5JCRKTQ���.GVçU�VWTP�PQY�VQ�/CTM�6GPPG[çU�QXGTXKGY�QH�JKU�RTGUGPVCVKQP
é'EQPQOKE�5EGPCTKQ�)GPGTCVQT�HQT�+PUWTCPEG�CPF�2GPUKQP�4CVKQPCN�&GEKUKQP�/CMKPI
7PFGT�7PEGTVCKPV[�ê

/T��/CTM�6GPPG[���6JG�OCKP�RQKPVU�QH�VJKU�YQTM�JCXG�DGGP�VQ�VT[�VQ�WPFGTUVCPF�VJG
TGNCVKQPUJKR�QH�VJG�UVQEM�OCTMGV�VQ�VJG�DQPF�OCTMGV���/[�RCRGT�YCU�YTKVVGP�YKVJ
5VGXG�%TCKIJGCF�QH�0CVKQPYKFG��CPF�QXGT�VJG�EQWTUG�QH�VJG�NCUV�[GCT��5VGXG�CPF�+
JCXG�YQTMGF�QP�GZVGPFKPI�O[�KPVGTGUV�TCVG�OQFGN��VJG�FQWDNG�OGCP�TGXGTVKPI
RTQEGUU�
&/42���VQ�KPEQTRQTCVG�VJG�GSWKV[�OCTMGV��FKXKFGPF�[KGNFU��CPF�KPHNCVKQP��
5VGXG�JCU�FQPG�C�ITGCV�FGCN�QH�YQTM�GZVGPFKPI�VJG�TGUGCTEJ�QH�&CXG�$GEMGT�VQ�NQQM
CV�UV[NK\GF�HCEVU�QP�KPVGTGUV�TCVGU��CPF�YG	XG�GZVGPFGF�VJQUG�VQ�UV[NK\GF�HCEVU�QP�VJG
TGNCVKQPUJKR�QH�VJG�DQPF�OCTMGV�VQ�VJG�UVQEM�OCTMGV���5VGXG�JCU�CNUQ�FQPG�C�ITGCV
FGCN�QH�YQTM�WUKPI�IGPGTCNK\GF�OGVJQF�QH�OQOGPVU�VQ�GZVGPF�VJG�GUVKOCVKQP�QH�VJG
&/42�HTQO�UQOG�QH�O[�RTGXKQWU�YQTM�VQ�C�OWEJ�DGVVGT�HKVVKPI�QH�KV�CPF�C�OQTG
EQORTGJGPUKXG�CPCN[UKU�QH�JKUVQT[�

/T��5JCRKTQ��6JG�RCKT�QH�VJGO�CTG�FQKPI�UQOG�HKPG�YQTM���/CTM��YJQ�QYPU�VJG
/CVJGOCVKECN�(KPCPEG�%QORCP[��JCU�FGXGNQRGF�VJKU�&/42�CPF�DGVYGGP�VJG�VYQ�QH
VJGO��VJG[�JCXG�CRRNKGF�KV�VQ�UWEJ�VJKPIU�CU�CUUGV�NKCDKNKV[�OCPCIGOGPV�CPF�GSWKV[�
KPFGZGF�CPPWKVKGU�

6JG�HKPCN�QXGTXKGY�KP�HKPCPEG�KU�D[�,WNKC�9KTEJ��YJQ�RTGUGPVGF�VJG�RCRGT��é8CNWG�CV�
4KUM�HQT�4KUM�2QTVHQNKQU�ê��

/U��,WNKC�.[PP�9KTEJ���9JGP�EQORWVKPI�XCNWG�CV�TKUM��KV�KU�XGT[�KORQTVCPV�VQ�DG
YCT[�QH�LWUV�QPG�PWODGT���8CNWG�CV�TKUM��C�RGTEGPVKNG�V[RG�TKUM�OGCUWTG��YCU�VJQWIJV
VQ�DG�UWD�CFFKVKXG��CNNQYKPI�HQT�C�TGFWEVKQP�KP�TKUM�FWG�VQ�JGFIKPI�QT�FKXGTUKHKECVKQP
RTCEVKEGU����*QYGXGT��KV�ECP�DG�UJQYP�VQ�DG�UWRGT�CFFKVKXGU�CPF�VJWU�VJG�XCNWG�CV�
TKUM�ECNEWNCVKQP�ECP�DG�OCPKRWNCVGF�D[�FKXKFKPI�VJG�RQTVHQNKQ�KPVQ�UWDRQTVHQNKQU�
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/T��5JCRKTQ���,WUV�UQ�YG�CTG�CNN�QP�VJG�UCOG�RCIG��YJGP�YG�VCNM�CDQWV�VJG�CFFKVKXKV[
QH�VJG�TKUM�OGCUWTG�QH�C�RQTVHQNKQ��YG�FGHKPGF�KV�VQ�DG�CFFKVKXG�KH�VJG�TKUM�OGCUWTG�KU
GSWCN�VQ�VJG�UWO�QH�KVU�RCTVU���+V�KU�UWDCFFKVKXG�KH�VJG�TKUM�OGCUWTG�KU�NGUU�VJCP�QT
GSWCN�VQ�VJG�UWO�QH�KVU�RCTVU��CPF�KV�KU�UWRGT�CFFKVKXG�KH�VJG�TKUM�OGCUWTG�KU�ITGCVGT
VJCP�VJG�UWO�QH�KVU�RCTVU���+P�VJKU�NCUV�ECUG��YJGP�[QW�RWV�GXGT[VJKPI�VQIGVJGT�[QW
YKNN�DG�YQTUG�QHH���,WNKC�JCU�KFGPVKHKGF�UQOG�KPUVCPEGU�YJGTG�VJKU�ECP�JCRRGP�

.GV	U�VWTP�VQ�'NKCU�5JKWçU�QXGTXKGY�QH�JKU�RTGUGPVCVKQP�é#PPWKV[�%QGHHKEKGPVU
'ZRNCKPGF�ê

/T��'NKCU�5JKW���6JG�RWTRQUG�QH�O[�VCNM�KU�VQ�GZRNCKP�UQOG�HQTOWNCU�KP�%JCRVGT�HKXG
QH�VJG�VGZVDQQM��#EVWCTKCN�/CVJGOCVKEU���6JGUG�CTG�VJG�HQTOWNCU�VJCV�TGNCVG�VJG�XCNWG
QH�VJG�NKHG�CPPWKVKGU�RC[CDNG��O��VKOGU�C�[GCT�VQ�VJG�QPG�VJCV�RC[U�QPEG�C�[GCT���6JG
MG[�KFGC�KU�VQ�NQQM�CV�VJG�GZRGEVGF�ECUJ�HNQYU�VJCV�CTG�PQV�RCKF�D[�VJG�KPUWTCPEG
EQORCP[�KP�VJG�[GCT�QH�FGCVJ�QH�VJG�CPPWKVCPV�

/T��5JCRKTQ���.GV�OG�OCMG�UWTG�GXGT[QPG�WPFGTUVCPFU�VJG�KUUWG�JGTG���+P�EJCRVGT
HKXG�QH�$QYGTU�GV��CN��YG�HKPF�VJG�HCEVQTU�α
O��CPF�β
O����9JCV�'NKCU�CFFTGUUGU�KU

JQY�[QW�YQWNF�KPVGTRTGV�VJGUG�VJKPIU���(QT�GZCORNG��JG�UJQYU�VJCV�β
O��ECP�DG

KPVGTRTGVGF�CU�VJG�COQWPV�PQV�RCKF�KP�VJG�[GCT�QH�FGCVJ�

)GQHHTG[�%TQHVU�FKUEWUUGF�é#�-CTWR�-KPI�(QTOWNC�YKVJ�7PGSWCN�+PVGTXCNU�ê

/T��)GQHHTG[�%TQHVU���6JG�HQTOWNC�KU�FGTKXGF�D[�HKPFKPI�HQWT�FKHHGTGPV�VJKTF�FGITGG
RQN[PQOKCNU���9JCV�YG�PGGF�KU�C�VJKTF�FGITGG�HQTOWNC�VJCV�KU�CUUQEKCVGF�YKVJ�HQWT
RQKPVU��7 ��7 ��7 �CPF�7 ���+V�RCUUGU�VJTQWIJ�VJG�VYQ�OKFFNG�RQKPVU�CPF�JCU�C�UNQRGC � D � E� � F

CV�7 �VJCV	U�VJG�UCOG�CU�VJG�UNQRG�QH�VJG�UGEQPF�FGITGG�RQN[PQOKCN�RCUUKPI�VJTQWIJD

7 ��7 ��CPF�7 ���6JGTG�KU�C�UKOKNCT�UNQRG�CV�7 �HQT�VJG�RQN[PQOKCN�RCUUKPI�VJTQWIJC � D � � E �� � � � � � � E

VJG�NCUV�VJTGG�RQKPVU��

/T��5JCRKTQ���9G�CTG�TWPPKPI�QWV�QH�VKOG�UQ�+�YKNN�JCXG�VQ�VQWEJ�SWKEMN[�QP�UQOG�QH
VJG�TGOCKPKPI�RTGUGPVGTU���*GTG�KU�CP�QXGTXKGY�QH�C�VCNM�D[�,GF�(TGGU�YJGTG�JG
HQEWUGF�QP�é&GUKIPKPI�'HHGEVKXG�)TCRJU�ê

/T��'FYCTF�9��
,GF��(TGGU���9G�JQRG�VJCV�VJKU�RCRGT�RTQXKFGU�C�TGXKGY�QH�VJG
EWTTGPV�RTCEVKEG�

/T��5JCRKTQ���,GF�(TGGU�CPF�$QD�/KNNGT��CV�VJG�7PKXGTUKV[�QH�9KUEQPUKP��CTG�NQQMKPI
CV�VJG�EJCTCEVGTKUVKEU�QH�ITCRJUåYJCV	U�IQQF�CDQWV�ITCRJU�CPF�YJCV	U�DCF�CDQWV
ITCRJU���,GF�EJCVU�CDQWV�VJCV�CPF�EQOOGPVU�QP�CDWUGU�



/WNVKOGFKC�2TGUGPVCVKQP�QH���PF�#EVWCTKCN�4GUGCTEJ�%QPHGTGPEG ��

/T��(TGGU���#EVWCTKGU�CTG�GZVTGOGN[�EQPEGTPGF�YKVJ�EQOOWPKECVKQP���1PG�QH�VJG
VJKPIU�VJCV�UGRCTCVGU�VJGO�CU�OCPCIGTU�QH�TKUM�U[UVGOU��VJCV�VJG[�FGCN�YKVJ
SWCPVKVCVKXG�KFGCU��CPF�VJG[�JCXG�VQ�EQOOWPKECVG�EQORNGZ�SWCPVKVCVKXG�KFGCU�VQ
DWUKPGUU�OCPCIGTU���%QOOWPKECVKPI�VJGUG�KFGCU�ITCRJKECNN[�KU�C�XGT[�KORQTVCPV
VJKPI���%QORWVGTU�GPCDNG�WU�VQ�ETGCVG�IQQF��GHHGEVKXG�ITCRJU�

/T��5JCRKTQ���6JGP�/CVV�*CUUGVV�RTGUGPVGF�VJG�VCNM�é&CVC�#PCN[UKU�HQT�VJG�æ5CHGUV
#PPWKV[�4WNGç�2TQLGEV���+ORNKECVKQPU�HQT�#EVWCTKCN�'FWECVKQP�ê

/T��/CVVJGY�,��*CUUGVV���2TQLGEVU�QH�VJKU�V[RG�YQWNF�DG�GZVTGOGN[�XCNWCDNG
GZRGTKGPEGU�HQT�CEVWCTKCN�UVWFGPVU�

/T��5JCRKTQ���*KU�UVQT[�KU�VJCV�JG�YCU�FQKPI�VJG�FCVC�CPCN[UKU�HQT�VJG�5CHGUV�#PPWKV[
4WNG�RTQLGEV��CPF�JG�HQWPF�VJCV�JG�JCF�VQ�IGV�C�VGCO�VQIGVJGT�VQ�FQ�VJCV���*G
DGNKGXGU�VJCV�UVWFGPVU�QWIJV�VQ�MPQY�YJCV�VJCV�V[RG�QH�RTQLGEV�GPVCKNU�

(TQO�VJG�(NQQT���%CP�YG�IQ�VQ�9CTTGP�.WEMPGT!

/T��5JCRKTQ���;GU��QH�EQWTUG���6JG�VKVNG�QH�9CTTGPçU�RTGUGPVCVKQP�YCU�é9QTM�QH�VJG
51#���4GUGCTEJ�'HHGEVKXGPGUU�6CUM�(QTEG�ê

/T��9CTTGP�4��.WEMPGT���6JG�QDLGEVKXG�QH�VJKU�UGUUKQP�YCU�VQ�RTQXKFG�VJG�UVCVWU�QH
VJG�YQTM�QH�VJG�VCUM�HQTEG�CPF�VQ�QDVCKP�KPRWV�VQ�HWTVJGT�VJCV�YQTM���6JG�QDXKQWU�HKTUV
SWGUVKQP�KU�YJ[�YCU�VJG�VCUM�HQTEG�CRRQKPVGF!��6JG�IGPGTCN�TGURQPUG�KU�VJCV�TGUGCTEJ
KU�KORQTVCPV�VQ�VJG�OKUUKQP�QH�VJG�51#���#�OQTG�URGEKHKE�EQPEGTP�YCU�VJG�NGXGN�QH
TGUGCTEJ�URGPFKPI�XGTUWU�VCPIKDNG�TGUWNVU�QH�VJG�TGUGCTEJ���6JG�EJCTIG�VQ�VJG�VCUM
HQTEG�YCU�VQ�FGUKIP�CPF�EQPFWEV�C�TGXKGY�CPF�GXCNWCVKQP�QH�VJG�GHHGEVKXGPGUU�QH
TGUGCTEJ�RTQLGEV�CEVKXKVKGU��CU�QRRQUGF�VQ�CP�QPIQKPI�GZRGTKGPEG�UVWF[���

6JG�VCUM�HQTEG�EQPUKUVU�QH�UKZ�DQCTF�OGODGTU��KPENWFKPI�0QTO�%TQYFGT��YJQ�KU
EJCKT�QH�VJG�VCUM�HQTEG���6JG�OCKP�CEVKXKVKGU�QH�VJG�VCUM�HQTEG�JCXG�DGGP�C�UWTXG[�CPF
C�RGGT�TGXKGY�QH�TGEGPV�TGUGCTEJ�RTQFWEVKXKV[���6JGTG�JCXG�DGGP�OCP[�UWTXG[
QDLGEVKXGU���6JG�OCKP�QDLGEVKXG�KPENWFGU�QDVCKPKPI�KPRWV�TGICTFKPI�VJG�XCNWG�CPF�VJG
CYCTGPGUU�QH�TGUGCTEJ�RTQFWEVKXKV[��QDVCKPKPI�KFGCU�CDQWV�CFFKVKQPCN�TGUGCTEJ
CEVKXKVKGU�CPF�HWTVJGT�FKTGEVKQPU��CPF�QDVCKPKPI�QRKPKQPU�CDQWV�VJG�TGNCVKQP�VQ�VJG
CECFGOKE�EQOOWPKV[�CPF�JQY�VJCV�ECP�DG�KORTQXGF���

6JG�TGUGCTEJ�UWTXG[�YCU�HCKTN[�GZVGPUKXG���9G�JCF�VJTGG�HQTOU�KP�QTFGT�VQ�VT[�VQ
OCMG�KV�OQTG�OCPCIGCDNG���9G�FKUVTKDWVGF�������EQRKGU��CPF�����QH�VJGO�JCXG
DGGP�TGVWTPGF�VQ�FCVG���9G�CPVKEKRCVG��UKPEG�VJG�FGCFNKPG�LWUV�RCUUGF��VJCV�YG	NN
RTQDCDN[�IGV����ä����TGURQPUGU���6JG�VCUM�HQTEG��QVJGT�DQCTF�OGODGTU��CPF�C
EQWRNG�QH�QVJGT�KPFKXKFWCNU��TGXKGYGF�VJG�FQEWOGPVCVKQP�HQT����TGUGCTEJ�CEVKXKVKGU��
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6JG�TGUWNVU�JCXG�PQV�DGGP�EQORNGVGN[�TGEGKXGF��DWV�YG�CPVKEKRCVG�VJCV�VJG�TGUWNVU
YKNN�DG�QH�XCNWG�VQ�VJG�VCUM�HQTEG�CPF�CNUQ�JCXG�RTQXKFGF�KPHQTOCVKQP�VQ�TGXKGYGTU�

9G�YQWNF�NKMG�VQ�RTGRCTG�C�RTGNKOKPCT[�TGRQTV�HQT�VJG�$QCTF�QH�)QXGTPQTU�CV�VJG
5GRVGODGT�OGGVKPI�CPF�C�OQTG�GZVGPUKXG�TGRQTV�YKVJ�RGTJCRU�UQOG�RTGNKOKPCT[
TGUWNVU�KP�1EVQDGT��������#�HKPCN�TGRQTV�UJQWNF�DG�TGCF[�HQT�VJG�,CPWCT[������DQCTF
OGGVKPI�

&WTKPI�O[�UGUUKQP�YG�DTQMG�QWV�KPVQ�VJTGG�UOCNN�ITQWRU�VQ�QDVCKP�KPRWV���6JTGG
SWGUVKQPU�VJCV�YG�CUMGF�VJG�ITQWRU�VQ�CFFTGUU�YGTG��KP�YJCV�TGUGCTEJ�CTGCU�KU�VJG
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