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MO�URCVKCN�TGUQNWVKQP���/QUV�TGEGPVN[��VJG�KPVGTKO�TGIKQPCN�KPXGPVQT[�JCU�DGGP�WUGF�YKFGN[�VQ

UWRRQTV�EWTTGPV�CRRNKECVKQPU�QH�VJG�41/���+V�TGRTGUGPVU�CP�WRFCVG�CPF�KORTQXGOGPV�QH�VJG

0#2#2�KPXGPVQT[�CPF�KU�DGKPI�WUGF�VQ�UWRRQTV�5+2�OQFGNKPI�WPVKN�UVCVG�KPXGPVQTKGU�CTG
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7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[������C�D����5RGEKGU�KPENWFGF�CTG�%1��01�

01 ��CPF����J[FTQECTDQP�TGCEVKXKV[�ECVGIQTKGU���0CVWTCN�J[FTQECTDQPU�CNUQ�CTG�KPRWV��KPENWFKPI�

KUQRTGPG�GZRNKEKVN[��OQPQVGTRGPGU�FKXKFGF�COQPI�VJG�GZKUVKPI�TGCEVKXKV[�ENCUUGU��CPF

WPKFGPVKHKGF�J[FTQECTDQPU���6JG�EJGOKECN�OGEJCPKUO�KP�41/�KU�VJG�%$/�+8�

.CPF�WUG�KPRWV�FCVC�EQPUKUV�QH����NCPF�WUG�ECVGIQTKGU�KP������NQPIKVWFG�D[�����

NCVKVWFG�ITKF�EGNNU���6JG�FCVC�CTG�OQTG�VJCP����[GCTU�QNF�CPF�TGRTGUGPV�C�YGCMPGUU���0GY�NCPF�

WUG�FCVC�UNQYN[�CTG�DGKPI�EQNNGEVGF�CPF�TGNGCUGF���%JCPIGU�KP�NCPF�WUG�QXGT�VJG�NCUV����[GCTU

OC[�EJCPIG�UKIPKHKECPVN[�VJG�GUVKOCVGU�QH�DKQIGPKE�J[FTQECTDQP�GOKUUKQPU�HQT�NCTIG�TGIKQPU�QH

VJG�7PKVGF�5VCVGU���&CVC�CTG�RTQXKFGF�HQT�VJG�7PKVGF�5VCVGU�CPF�%CPCFC�CU�HCT�CU�����0���6JG

NCPF�WUG�ECVGIQTKGU�CTG�
���WTDCP�NCPF��
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����OKZGF�CITKEWNVWTCN�NCPF�CPF�TCPIG�NCPF��CPF�
����TQEM[��QRGP�RNCEGU

QEEWRKGF�D[�NQY�UJTWDU�CPF�NKEJGPU���.CPF�WUG�FCVC�CTG�WUGF�VQ�QDVCKP�DKQIGPKE�GOKUUKQPU

GUVKOCVGU��CU�C�HWPEVKQP�QH�VJG�CTGC�QH�XGIGVCVKXG�NCPF�EQXGT��CPF�HQT�VJG�FGVGTOKPCVKQP�QH

UWTHCEG�JGCV�HNWZGU�

6QRQITCRJ[�KPRWV�FCVC�EQPUKUV�QH�CNVKVWFG�OCVTKEGU�QH�GNGXCVKQPU�KP�C������¥�����

ITKF���6JG�FCVC�CTG�QDVCKPGF�HTQO�VJG�)4+&5�FCVCDCUG�QRGTCVGF�D[�'2#	U�1HHKEG�QH

+PHQTOCVKQP�4GUQWTEGU�/CPCIGOGPV���6QRQITCRJ[�FCVC�CTG�WUGF�KP�VJG�ECNEWNCVKQP�QH�NC[GT

JGKIJVU�

6JG�41/�FQGU�JCXG�KVU�NKOKVCVKQPU��KPENWFKPI�VJG�NCTIG�ITKF�UK\G��TGNCVKXGN[�ETWFG

YKPF�HKGNFU��CPF�JKIJN[�GORKTKECN�XGTVKECN�OKZKPI�CUUWORVKQPU�
9QNHH��������

���������6JG�4GIKQPCN�#EKF�&GRQUKVKQP�/QFGN
6JG�4#&/�KPKVKCNN[�YCU�FGXGNQRGF�CV�VJG�0%#4�HQT�'2#�CPF�UWDUGSWGPVN[�YCU

TGHKPGF�CPF�KORTQXGF�CV�VJG�5VCVG�7PKXGTUKV[�QH�0GY�;QTM�CV�#NDCP[���6JG�OQFGN�KU�CP

'WNGTKCP�VTCPURQTV��VTCPUHQTOCVKQP��CPF�TGOQXCN�OQFGN�VJCV�KPENWFGU�C�VTGCVOGPV�QH�VJG�TGNGXCPV

RJ[UKECN�CPF�EJGOKECN�RTQEGUUGU�NGCFKPI�VQ�CEKF�FGRQUKVKQP�CPF�VJG�HQTOCVKQP�QH�RJQVQEJGOKECN

QZKFCPVU���#U�UWOOCTK\GF�KP�6CDNGU������VJTQWIJ�������VJGUG�RTQEGUUGU�KPENWFG�CVOQURJGTKE

VTCPURQTV�CPF�OKZKPI��ICU�RJCUG�CPF�CSWGQWU�RJCUG�EJGOKECN�VTCPUHQTOCVKQPU��FT[�FGRQUKVKQP�

CPF�ENQWF�OKZKPI�CPF�UECXGPIKPI�
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%JGOKECN�VTCEG�URGEKGU�CTG�VTCPURQTVGF�CPF�FKHHWUGF�VJTQWIJ�VJG�VJTGG�FKOGPUKQPCN

4#&/�ITKF�WUKPI�GZVGTPCNN[�URGEKHKGF�OGVGQTQNQIKECN�FCVC���6JG�4#&/�WUGU�JQWTN[�VJTGG�

FKOGPUKQPCN�HKGNFU�QH�JQTK\QPVCN�YKPFU��VGORGTCVWTG��CPF�YCVGT�XCRQT�OKZKPI�TCVKQ�ECNEWNCVGF

D[�VJG�OGVGQTQNQIKECN�OQFGN�//��YKVJ�(&&#���+P�CFFKVKQP��4#&/�TGSWKTGU

VYQ�FKOGPUKQPCN��JQWTN[�HKGNFU�QH�UWTHCEG�VGORGTCVWTG��UWTHCEG�RTGUUWTG��CPF�RTGEKRKVCVKQP�TCVGU

QXGT�VJG�OQFGN�FQOCKP���-WQ�GV�CN��
������HQWPF�VJCV�KP�QTFGT�VQ�ECNEWNCVG�CEEWTCVG�OGUQUECNG

VTCLGEVQTKGU��CV�NGCUV���J�VGORQTCN�TGUQNWVKQP�KU�FGUKTCDNG��CPF�VJG����J�TGUQNWVKQP�QH�WRRGT�CKT

QDUGTXCVKQPU�KU�KPCFGSWCVG���4GEGPV�XGTKHKECVKQP�UVWFKGU�YKVJ����OGVGQTQNQIKECN�GRKUQFGU�D[

5VCWHHGT�CPF�5GCOCP�
������HWTVJGT�UWRRQTV�VJG�WUG�QH�//��FCVC�YKVJ�(&&#���7UKPI

OGVGQTQNQI[�IGPGTCVGF�HTQO�C�F[PCOKECNN[�EQPUKUVGPV�OGVGQTQNQIKECN�OQFGN�ECP�KPVTQFWEG

GTTQTU�ECWUGF�D[�UKOWNCVKQP�GTTQTU�CUUQEKCVGF�YKVJ�VJG�OGVGQTQNQIKECN�OQFGN���6JGUG

WPEGTVCKPVKGU�ECP�DG�SWCPVKHKGF�VJTQWIJ�QDLGEVKXG�XGTKHKECVKQP�UVWFKGU�YKVJ�QDUGTXGF�FCVC
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4#&/���VJG�81%U�CTG�CIITGICVGF�KPVQ����ENCUUGU�QH�TGCEVKXG�QTICPKE�URGEKGU���'CEJ�ECVGIQT[

QH�81%�KU�TGRTGUGPVGF�D[�UGXGTCN�OQFGN�URGEKGU�VJCV�URCP�VJG�TGSWKTGF�TCPIG�HQT�TGCEVKQP�YKVJ

VJG�1*�TCFKECN���/QUV�GOKVVGF�QTICPKE�EQORQWPFU�CTG�NWORGF�KPVQ�UWTTQICVG�URGEKGU�QH�UKOKNCT

TGCEVKXKV[�CPF�OQNGEWNCT�YGKIJV��CNVJQWIJ�QTICPKE�EJGOKECNU�YKVJ�NCTIG�GOKUUKQPU�CTG�VTGCVGF�CU

UGRCTCVG�OQFGN�URGEKGU�GXGP�VJQWIJ�VJGKT�TGCEVKXKVKGU�OC[�DG�UKOKNCT���%CVGIQTKGU�QH�81%U�YKVJ

NCTIG�TGCEVKXKV[�FKHHGTGPEGU�CPF�EQORNKECVGF�UGEQPFCT[�EJGOKUVTKGU�CTG�TGRTGUGPVGF�D[�NCTIGT

PWODGTU�QH�KPVGTOGFKCVG�CPF�UVCDNG�URGEKGU���&WTKPI�VJG�CIITGICVKQP�QH�QTICPKE�URGEKGU��VJG

RTKPEKRNG�QH�TGCEVKXKV[�YGKIJVKPI�KU�HQNNQYGF�VQ�CVVGORV�VQ�CEEQWPV�HQT�FKHHGTGPEGU�KP�TGCEVKXKV[�

#�OCLQT�RCTV�QH�VJG�5#4/#2�RTQITCO�FGUETKDGF�GCTNKGT�KU�VJG�GZVGPUKQP�QH�VJG

4#&/���6JG�5#4/#2�KU�VJG�OQFGNKPI�CPF�FCVC�CPCN[UKU�EQORQPGPV�QH�C�OWNVK�[GCT

EQNNCDQTCVKQP�DGVYGGP�VYQ�RTQLGEVU`�5,8#35�CPF�#752':���+P�VJG�PGCT�VGTO��VJG�QDLGEVKXG

QH�5#4/#2�KU�VQ�RTQFWEG�C�OQFGN�VJCV�ECP�DG�WUGF�VQ�GZCOKPG�UEGPCTKQU�HQT�EQPVTQN�QH

1 �RTGEWTUQT�GOKUUKQPU�CU�TGSWKTGF�WPFGT�VJG�%###�HQT�VJG������RNCPPKPI�E[ENG���6JG�IQCNU�QH�

VJG�5#4/#2�OQFGNKPI�RTQITCO�ECP�DG�UWOOCTK\GF�CU�HQNNQYU�

i &GXGNQROGPV�QH�C�EQORTGJGPUKXG�UVCVG�QH�VJG�UEKGPEG�VJTGG�FKOGPUKQPCN

OQFGNKPI�U[UVGO�
EQPUKUVKPI�QH�GOKUUKQPU��OGVGQTQNQIKECN��CPF�CKT�SWCNKV[

OQFGNU��UWKVCDNG�HQT�VJG�UKOWNCVKQP�QH�1 �EQPEGPVTCVKQPU��2/ �EQPEGPVTCVKQPU�� ��

XKUKDKNKV[�FGITCFCVKQP��CPF�CEKF�FGRQUKVKQP�

i 'XCNWCVKQP�QH�VJG�OQFGNKPI�U[UVGO�CPF�KVU�KPFKXKFWCN�EQORQPGPVU�CICKPUV

GZRGTKOGPVCN�FCVC�EQNNGEVGF�FWTKPI�VJG�5,8#35�#752':�HKGNF�RTQITCO��CPF

i #RRNKECVKQP�QH�VJG�OQFGN�VQ�GUVKOCVG�VJG�GHHGEV�QH�EJCPIGU�KP�GOKUUKQP�NGXGNU�QP

1 �EQPEGPVTCVKQPU��2/ �EQPEGPVTCVKQPU��XKUKDKNKV[�FGITCFCVKQP��CPF�CEKF� ��

FGRQUKVKQP�

6JG�IGPGTCN�CVVTKDWVGU�QH�VJG�5#4/#2�OQFGNKPI�U[UVGO�CTG�NKUVGF�DGNQY�

i +PVGITCVGF�U[UVGO�QH�KPFKXKFWCN�OQFWNGU��KPENWFKPI�CKT�SWCNKV[��OGVGQTQNQIKECN�

GOKUUKQPU��CPF�GOKUUKQPU�RTQLGEVKQP��HWNN�EQORCVKDKNKV[�QH�ITKFFKPI�U[UVGO

COQPI�CNN�OQFGNU�

i 1\QPG�GUVKOCVKQP�ECRCDKNKV[��ECRCDKNKV[�HQT�GHHKEKGPVN[�KPEQTRQTCVKPI�OQFWNGU�HQT

UKOWNCVKPI�CGTQUQNU��XKUKDKNKV[��CPF�CEKF�FGRQUKVKQP�

i #RRNKECDKNKV[�CV�WTDCP��UWDTGIKQPCN��CPF�TGIKQPCN�UECNGU��GODQF[KPI�C�HWNN�TCPIG

QH�CPVKEKRCVGF�RJ[UKECN��EJGOKECN��CPF�VGTTCKP�EJCTCEVGTKUVKEU�
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i %CRCDKNKV[�QH�DGKPI�FTKXGP�D[�NCTIGT�OGVGQTQNQIKECN�OQFGNU��KH�FGUKTGF�
HQT

IGPGTCVKPI�KPKVKCN�CPF�DQWPFCT[�EQPFKVKQPU��

i %CRCDKNKV[�QH�IGPGTCVKPI�CU�QWVRWV�C�HWNN�EQORNGOGPV�QH�EJGOKECN�URGEKGU

EQPEGPVTCVKQPU�CPF�OGVGQTQNQIKECN�RCTCOGVGTU�

i 8CTKCDNG�JQTK\QPVCN�ITKF�UK\G�

i 8CTKCDNG�PWODGT�QH�XGTVKECN�NC[GTU�

i 8CTKCDNG�FGRVJ�QH�XGTVKECN�NC[GTU�

i %CRCDKNKV[�QH�PGUVGF�ITKF�CRRNKECVKQP�

i %CRCDKNKV[�QH�XCT[KPI�VJG�PWODGT�QH�XGTVKECN�NC[GTU�YKVJ�VKOG�QH�FC[���5GNGEVKQP

QH�PWODGT�QH�NC[GTU�CPF�VKOKPI�QH�EJCPIGU�VQ�DG�OQFGN�FTKXGP�

i +ORTQXGF�VTGCVOGPV�QH�GOKUUKQPU�KPLGEVKQP�CNQHV��KPENWFKPI�RNCEGOGPV�QH�RNWOGU

KP�VJG�XGTVKECN��VTGCVOGPV�QH�KPXGTUKQP�RGPGVTCVKQP��RTQRGT�XGTVKECN�FKNWVKQP�QH

RNWOGU��CPF�RTQRGT�VTGCVOGPV�QH�EJGOKUVT[�

i +PENWUKQP�QH�RNWOG�KP�ITKF�ECRCDKNKV[�

i %CRCDKNKV[�HQT�WUG�QH��EQORWVCVKQPCN�VTCEGTU��HQT�C�XCTKGV[�QH�VGUVU�

i %CRCDKNKV[�QH�UKOWNCVKPI�VJG�1 �81%�01 �U[UVGO�CNQPG�QT�KP�VCPFGO�YKVJ�VJG� Z

CGTQUQN�U[UVGO�

i %CRCDKNKV[�QH�UKOWNCVKPI�CGTQUQNU�HQT�VJG�1 �81%�01 �U[UVGO�� Z

6JG�HQNNQYKPI�OQFKHKECVKQPU�VQ�VJG�4#&/��ICU�RJCUG�EJGOKECN�OGEJCPKUO�JCXG

DGGP�OCFG�

i 7RFCVKPI�VJG�TCVG�EQPUVCPVU��RTQFWEV�RCTCOGVGTU��CPF�CDUQTRVKQP�ETQUU�UGEVKQPU

CPF�SWCPVWO�[KGNFU�HQT�EQPUKUVGPE[�YKVJ�EWTTGPV�TGEQOOGPFCVKQPU�

i +ORTQXKPI�VJG�VTGCVOGPV�QH�KUQRTGPG�EJGOKUVT[�

i #FCRVKPI�VJG�5#24%�GOKUUKQPU�RTQEGUUKPI�UEJGOG�VQ�VJG�4#&/��OGEJCPKUO�

CPF

i #FFKPI�GZVTC�URGEKGU�
CEGVCNFGJ[FG��2#0��CPF�CP�CFFKVKQPCN�CTQOCVKE��CPF�VJGKT

CUUQEKCVGF�TGCEVKQPU�CPF�RTQFWEVU�

6JG�5OQNCTMKGYKE\�UEJGOG�EWTTGPVN[�WUGF�KP�4#&/�YKNN�DG�TGRNCEGF�YKVJ�VJG�$QVV�UEJGOG��

6JKU�UEJGOG�KU�OQTG�CEEWTCVG�VJCP�VJG�5OQNCTMKGYKE\�UEJGOG�HQT�EQPVKPWQWU�RNWOGU�CPF�CV�NQY

ITKF�TGUQNWVKQPU���6JG�4#&/�ENQWF�OQFWNG�YKNN�DG�TGRNCEGF�YKVJ�VJG�#&1/�OQFWNG���6JG

4#&/�FT[�FGRQUKVKQP�OQFWNG�EWTTGPVN[�WPFGTGUVKOCVGU�FT[�FGRQUKVKQP�XGNQEKVKGU�WPFGT�UVCDNG

EQPFKVKQPU���6JKU�ECP�TGUWNV�KP�WPTGCNKUVKECNN[�JKIJ�1 �EQPEGPVTCVKQPU�CV�PKIJV��

3.6.4  Evaluation of Model Performance
#KT�SWCNKV[�OQFGNU�CTG�GXCNWCVGF�D[�EQORCTKPI�VJGKT�RTGFKEVKQPU�YKVJ�CODKGPV

QDUGTXCVKQPU���$GECWUG�C�OQFGN	U�FGOQPUVTCVKQP�QH�CVVCKPOGPV�QH�VJG�1 �0##35�KU�DCUGF�QP�

J[RQVJGVKECN�TGFWEVKQPU�QH�GOKUUKQPU�HTQO�C�DCUG�[GCT�GRKUQFG�UKOWNCVKQP��VJG�CEEWTCE[�QH�VJG

DCUG�[GCT�UKOWNCVKQP�KU�PGEGUUCT[��DWV�PQV�UWHHKEKGPV���#P�CFGSWCVG�OQFGN�UJQWNF�IKXG�CEEWTCVG

RTGFKEVKQPU�QH�EWTTGPV�RGCM�1 �EQPEGPVTCVKQPU�CPF�VGORQTCN�CPF�URCVKCN�1 �RCVVGTPU���+V�UJQWNF� �

CNUQ�TGURQPF�CEEWTCVGN[�VQ�EJCPIGU�KP�81%�CPF�01 �GOKUUKQPU��VQ�FKHHGTGPEGU�KP�81%Z

TGCEVKXKV[��CPF�VQ�URCVKCN�CPF�VGORQTCN�EJCPIGU�KP�GOKUUKQPU�RCVVGTPU�HQT�HWVWTG�[GCTU�

/QFGN�RGTHQTOCPEG�ECP�DG�GXCNWCVGF�CV�UGXGTCN�NGXGNU���6JG�KORQTVCPV�UWD�OQFGNU�

VJG�GOKUUKQPU�OQFGN��VJG�OGVGQTQNQIKECN�OQFGN��CPF�VJG�EJGOKECN�OGEJCPKUO�ECP�DG�GXCNWCVGF

KPFGRGPFGPVN[��CPF�VJG�OQFGN�CU�C�YJQNG�ECP�DG�GXCNWCVGF���'XCNWCVKQP�QH�GOKUUKQPU�OQFGNU

ECP�DG�ECTTKGF�QWV�YKVJ�URGEKCN�OGCUWTGOGPVU�FGUKIPGF�VQ�KUQNCVG�VJG�GHHGEVU�QH�GOKUUKQPU�HTQO

C�RCTVKEWNCT�UQWTEG�ECVGIQT[��UWEJ�CU�VWPPGN�UVWFKGU�
2KGTUQP�GV�CN���������QT�QP�TQCF
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UWTXGKNNCPEG�QH�OQVQT�XGJKENGU�
.CYUQP�GV�CN���������VQ�GXCNWCVG�VJG�CEEWTCE[�QH�OQVQT�XGJKENG

GOKUUKQPU�OQFGNU���/GVGQTQNQIKECN�UWD�OQFGNU�ECP�DG�GXCNWCVGF�HTQO�VJG�TGUWNVU�QH�VTCEGT

GZRGTKOGPVU���%JGOKECN�OGEJCPKUOU�JCXG�VTCFKVKQPCNN[�DGGP�FGXGNQRGF�CPF�GXCNWCVGF�QP�VJG

DCUKU�QH�UOQI�EJCODGT�GZRGTKOGPVU���#�SWGUVKQP�VJCV�OGTKVU�EQPVKPWGF�CVVGPVKQP�KU�JQY�YGNN

EJGOKECN�OGEJCPKUOU�FGXGNQRGF�YKVJ�TGHGTGPEG�VQ�UOQI�EJCODGT�FCVC�RGTHQTO�YJGP

UKOWNCVKPI�VJG�CODKGPV�CVOQURJGTG���#U�PQVGF�KP�VJKU�UGEVKQP��EQORCTKUQPU�QH�QDUGTXGF�CPF

RTGFKEVGF�EQPEGPVTCVKQPU�HQT�CNN�KORQTVCPV�RTGEWTUQTU��KPVGTOGFKCVGU��CPF�RTQFWEVU�CTG

KORQTVCPV�KP�CUUGUUKPI�VJG�CEEWTCE[�QH�C�EJGOKECN�OGEJCPKUO�

%QORKNCVKQPU�QH�VJG�RGTHQTOCPEG�QH�RJQVQEJGOKECN�OQFGNU�KP�VJG�5QWVJ�%QCUV�#KT

$CUKP�QH�%CNKHQTPKC�CPF�KP�QVJGT�WTDCP�CTGCU�KPFKECVG�C�IGPGTCN�VGPFGPE[�VQYCTF�VJG

WPFGTRTGFKEVKQP�QH�1 �EQPEGPVTCVKQPU�CPF�RCTVKEWNCTN[�1 �OCZKOC���+V�UJQWNF�DG�PQVGF�VJCV� �

FKHHGTGPV�CTGCU�QH�VJG�EQWPVT[�CTG�EJCTCEVGTK\GF�D[�FKHHGTGPV�EQPVTQNNKPI�HCEVQTU�KP

1 �IGPGTCVKQP��UQ�VJG�TGCUQPU�HQT�1 �WPFGTRTGFKEVKQP�KP�QPG�CTGC�OC[�PQV�DG�VJG�UCOG�CU�KP� �

CPQVJGT���#�ECUG�KP�RQKPV�KU�VJG�RQUUKDKNKV[�QH�CPVJTQRQIGPKE�41)�GOKUUKQPU�WPFGTGUVKOCVKQP�KP

WTDCP�CTGCU�XGTUWU�DKQIGPKE�41)�GOKUUKQPU�WPFGTGUVKOCVKQP�KP�TWTCN�CPF�TGIKQPCN�CTGCU���+V�KU

YGNN�TGEQIPK\GF�VJCV�WTDCP�CPF�TGIKQPCN�RJQVQEJGOKECN�OQFGNU�JCXG�C�PWODGT�QH�WPEGTVCKP

KPRWV�SWCPVKVKGU��UQ�KV�KU�RQUUKDNG��D[�CFLWUVKPI�VJGUG�SWCPVKVKGU�YKVJKP�VJGKT�TCPIGU�QH

WPEGTVCKPV[��VQ�KORTQXG�1 �RTGFKEVKQPU���6JKU�RTQEGUU��YJKEJ�KU�KPJGTGPV�KP�CP[�OQFGNKPI�

GZGTEKUG�DGECWUG�QH�VJG�WPEGTVCKPV[�CUUQEKCVGF�YKVJ�OCP[�QH�VJG�KPRWV�SWCPVKVKGU��ECP�NGCF�VQ

IGVVKPI�VJG�TKIJV�CPUYGT�HQT�VJG�YTQPI�TGCUQP���$GECWUG�VJG�OQFGNKPI�QH�CP�1 �GRKUQFG�WUWCNN[�

KU�ECTTKGF�QWV�VQ�GUVCDNKUJ�C��DCUG�ECUG��CICKPUV�YJKEJ�VQ�GXCNWCVG�VJG�GHHGEVU�QH�81%�CPF�01Z

GOKUUKQPU�EJCPIGU��VJG�CEEWTCE[�QH�VJG�DCUG�ECUG�KU�XKVCN�HQT�QDVCKPKPI�C�XCNKF�CUUGUUOGPV�QH�VJG

GHHGEVU�QH�GOKUUKQPU�RGTVWTDCVKQPU���&WG�VQ�VJG�PQPNKPGCT�TGURQPUG�QH�VJG�1 �81%�01 �U[UVGO�� Z

EQPENWUKQPU�FTCYP�CDQWV�VJG�GHHGEV�QH�81%�CPF�01 �GOKUUKQPU�EJCPIGU�OC[�PQV�TGHNGEV�CEVWCNZ

CVOQURJGTKE�TGURQPUG�KH�VJG�DCUG�ECUG�UKOWNCVKQP�KU�KPCEEWTCVG���(QT�VJKU�TGCUQP��KV�KU�KORQTVCPV

VQ�WPFGTUVCPF�VJG�TGCUQPU�YJ[�VJG�DCUG�ECUG�UKOWNCVKQP�OC[�PQV�CITGG�YKVJ�QDUGTXCVKQPU��

5GXGTCN�OQTG�QT�NGUU�GSWKXCNGPV�CNVGTPCVG�DCUG�ECUGU�OC[�GZKUV�FWG�VQ�VJG�HCEV�VJCV�KV�QHVGP�KU

RQUUKDNG�VQ�XCT[�KPRWVU�YKVJKP�VJGKT�TCPIGU�QH�WPEGTVCKPVKGU�VQ�CEJKGXG�EQORCTCDNG�OQFGN

RGTHQTOCPEG���7PHQTVWPCVGN[��VJG�1 �TGURQPUGU�VQ�KFGPVKECN�81%�01 �EQPVTQNU�OC[�DG�TCVJGT� Z

FKHHGTGPV�FGRGPFKPI�QP�YJKEJ�DCUG�ECUG�KU�WUGF�

���������/QFGN�2GTHQTOCPEG�'XCNWCVKQP�2TQEGFWTGU
5RGEKHKE�PWOGTKECN�CPF�ITCRJKE�RTQEGFWTGU�JCXG�DGGP�TGEQOOGPFGF�HQT�GXCNWCVKQP

QH�VJG�CEEWTCE[�QH�ITKF�DCUGF�RJQVQEJGOKECN�OQFGNU�
6GUEJG�GV�CN�������D����6JG�TGEQOOGPFGF

OGVJQFU�KPENWFG�VJG�ECNEWNCVKQP�QH�RGCM�RTGFKEVKQP�CEEWTCE[��XCTKQWU�UVCVKUVKEU�DCUGF�QP

EQPEGPVTCVKQP�TGUKFWCNU��CPF�VKOG�UGTKGU�QH�RTGFKEVGF�CPF�QDUGTXGF�JQWTN[�EQPEGPVTCVKQPU���(QWT

PWOGTKECN�OGCUWTGU�CRRGCT�VQ�DG�OQUV�JGNRHWN�KP�OCMKPI�CP�KPKVKCN�CUUGUUOGPV�QH�VJG�CFGSWCE[

QH�C�RJQVQEJGOKECN�UKOWNCVKQP�
6GUEJG�GV�CN�������D����
���VJG�RCKTGF�RGCM�RTGFKEVKQP�CEEWTCE[�


���VJG�WPRCKTGF�RGCM�RTGFKEVKQP�CEEWTCE[��
���VJG�OGCP�PQTOCNK\GF�DKCU��CPF�
���VJG�OGCP

CDUQNWVG�PQTOCNK\GF�ITQUU�GTTQT�

#EEWTCVG�OCVEJKPI�QH�1 �CNQPG�OC[�PQV�DG�UWHHKEKGPV�VQ�GPUWTG�VJCV�C�OQFGN�KU�

RGTHQTOKPI�CEEWTCVGN[���6JG�RQUUKDKNKV[�QH�EQORGPUCVQT[�GTTQTU�OWUV�DG�TGEQIPK\GF�
KP�YJKEJ

VYQ�QT�OQTG�UQWTEGU�QH�GTTQT�KPVGTCEV�KP�UWEJ�C�YC[�VJCV�1 �KU�RTGFKEVGF�CEEWTCVGN[��DWV�HQT�VJG�

YTQPI�TGCUQPU����6JG�KPCEEWTCEKGU�QHHUGV�GCEJ�QVJGT�KP�RCTV���6JG�OQFGNKPI�GHHQTV�UJQWNF�DG

FGUKIPGF�VQ�OKPKOK\G�VJG�NKMGNKJQQF�QH�VJG�RTGUGPEG�QH�EQORGPUCVQT[�GTTQTU�



�����

'XCNWCVKQP�QH�OQFGN�RGTHQTOCPEG�HQT�RTGEWTUQT�CPF�KPVGTOGFKCVG�URGEKGU��CU�YGNN�CU

HQT�RTQFWEV�URGEKGU�QVJGT�VJCP�1 ��YJGP�CODKGPV�EQPEGPVTCVKQP�FCVC�HQT�VJGUG�URGEKGU�CTG�

CXCKNCDNG��UKIPKHKECPVN[�KORTQXGU�VJG�EJCPEGU�VJCV�C�HNCYGF�OQFGN�YKNN�DG�KFGPVKHKGF��

%QORCTKUQPU�QH�QDUGTXGF�CPF�RTGFKEVGF�EQPEGPVTCVKQPU�HQT�CNN�KORQTVCPV�RTGEWTUQTU�

KPVGTOGFKCVGU��CPF�RTQFWEVU�KPXQNXGF�KP�RJQVQEJGOKECN�CKT�RQNNWVKQP��UWEJ�CU�KPFKXKFWCN�81%U�

01��01 ��2#0��1 ��* 1 ��*01 ��CPF�*01 ��CTG�WUGHWN�KP�OQFGN�GXCNWCVKQP��GURGEKCNN[�YKVJ� � � � � �

TGURGEV�VQ�VJG�EJGOKUVT[�EQORQPGPV�QH�VJG�OQFGN�
,GHHTKGU�GV�CN�����������%QORCTKUQPU�QH

RTGFKEVKQPU�CPF�QDUGTXCVKQPU�HQT�VQVCN�QTICPKE�PKVTCVGU�
OCKPN[�2#0��CPF�KPQTICPKE�PKVTCVGU


*01 �CPF�PKVTCVG�CGTQUQN��ECP�DG�WUGF�VQ�VGUV�SWCNKVCVKXGN[�YJGVJGT�VJG�GOKUUKQPU�KPXGPVQT[�

JCU�VJG�EQTTGEV�TGNCVKXG�COQWPVU�QH�81%U�CPF�01 ���*QYGXGT��KP�QTFGT�VQ�KPENWFG�*01 �CPFZ �

PKVTCVG�CGTQUQN�KP�VJG�FCVC�UGV�HQT�OQFGN�EQORCTKUQPU��VJG�OQFGN�UJQWNF�KPENWFG�CP�CFGSWCVG

FGUETKRVKQP�QH�VJG�*01 �FGRNGVKQP�RTQEGUU�CUUQEKCVGF�YKVJ�CGTQUQN�HQTOCVKQP��

#FGSWCVG�OQFGN�RGTHQTOCPEG�HQT�UGXGTCN�TGCEVKXG�URGEKGU�KPETGCUGU�VJG�CUUWTCPEG

VJCV�EQTTGEV�1 �RTGFKEVKQPU�CTG�PQV�C�TGUWNV�QH�EJCPEG�QT�HQTVWKVQWU�ECPEGNNCVKQP�QH�GTTQTU�

KPVTQFWEGF�D[�XCTKQWU�CUUWORVKQPU���/WNVKURGEKGU�EQORCTKUQPU�EQWNF�DG�VJG�MG[�KP

FKUETKOKPCVKPI�COQPI�CNVGTPCVKXG�OQFGNKPI�CRRTQCEJGU�VJCV�RTQXKFG�UKOKNCT�RTGFKEVKQPU�QH

1 �EQPEGPVTCVKQPU��

#U�PQVGF�CDQXG��RJQVQEJGOKECN�OQFGNU�JCXG�VJG�RQVGPVKCN�VQ�RTQFWEG�PGCTN[�VJG

TKIJV�1 �EQPEGPVTCVKQPU�YJGP�RGTHQTOCPEG�KU�GXCNWCVGF��DWV�FQ�UQ�DGECWUG�VYQ�QT�OQTG�HNCYU�

YGTG�EQORGPUCVKPI�GCEJ�QVJGT���6JG�GZKUVGPEG�QH�EQORGPUCVKPI�GTTQTU�KP�OCP[�OQFGNKPI

CRRNKECVKQPU�KU�UWURGEVGF�DGECWUG�OQUV�CRRNKECVKQPU�JCXG�WUGF�GOKUUKQP�KPXGPVQTKGU�YJQUG

XCNKFKV[�KU�PQY�KP�SWGUVKQP�
0CVKQPCN�4GUGCTEJ�%QWPEKN����������7PFGTGUVKOCVKQP�QH�81%

GOKUUKQPU�HTQO�OQVQT�XGJKENGU�OC[�DG�TGURQPUKDNG�HQT�VJG�NCEM�QH�CITGGOGPV�DGVYGGP

KPXGPVQTKGU�CPF�CODKGPV�EQPEGPVTCVKQP�FCVC�
$CWIWGU��������.CYUQP�GV�CN���������2KGTUQP

GV�CN���������(WLKVC�GV�CN�����������7PFGTGUVKOCVKQP�QH�GOKUUKQPU�HTQO�QVJGT�UQWTEGU�KU�CNUQ�C

RQUUKDKNKV[���1PG�RQVGPVKCNN[�WPFGTGUVKOCVGF�81%�UQWTEG�KU�XGIGVCVKQP��YJKEJ�PCVWTCNN[�GOKVU

81%U���#P�WPFGTGUVKOCVKQP�QH�81%�GOKUUKQPU�EQWNF�DG�EQORGPUCVGF�HQT�D[�WPFGTGUVKOCVKQP

QH�OKZKPI�JGKIJV�QT�YKPF�URGGF��D[�QXGTGUVKOCVKQP�QH�DQWPFCT[�EQPEGPVTCVKQPU�QH�1 �QT�

RTGEWTUQTU��QT�D[�KPCEEWTCVG�EJGOKUVT[�OQFWNGU���$QWPFCT[�EQPEGPVTCVKQPU�
YJKEJ�ECP�DG

QDVCKPGF�HTQO�OGCUWTGOGPVU�QT�TGIKQPCN�OQFGNU�QT�D[�CUUWOKPI�DCEMITQWPF�EQPEGPVTCVKQPU�

QHVGP�CTG�RQQTN[�FGHKPGF�

+H�QPN[�C�TQWVKPG�FCVCDCUG�KU�CXCKNCDNG�HQT�OQFGNKPI�1 �KP�CP�WTDCP�CTGC��VJGP�VJGTG�

CTG�HQWT�CTGCU�QH�EQPEGTP�VJCV�TGSWKTG�CVVGPVKQP�
4QVJ��������


�� #KT�3WCNKV[�#NQHV���6JGUG�FCVC�OQUV�NKMGN[�YKNN�PQV�DG�CXCKNCDNG���6JGUG

OGCUWTGOGPVU�CTG�KORQTVCPV�CPF�CTG�KPUVTWOGPVCN�HQT�FKCIPQUVKE�CPCN[UKU�QH

OQFGN�UKOWNCVKQPU�


�� $QWPFCT[�%QPFKVKQPU���+H�VJG�RQUUKDKNKV[�QH�UKIPKHKECPV�VTCPURQTV�KPVQ�VJG�TGIKQP

GZKUVU��DWV�VJG�FCVC�CTG�PQV�CXCKNCDNG��VJG�DQWPFCT[�EQPFKVKQPU�DGEQOG�C

XCTKCDNG�VJCV�CNNQYU�VJG�KPVTQFWEVKQP�QH�EQORGPUCVQT[�GTTQTU�KH�VJG�GOKUUKQPU

GUVKOCVGU�CTG�KPCEEWTCVG���#P�CRRTQCEJ�VQ�EKTEWOXGPVKPI�VJKU�RTQDNGO�KU�VQ

FGHKPG�VJG�TGIKQP�KP�UWEJ�C�YC[�VJCV�VJG�DQWPFCTKGU�DGEQOG�C�OWEJ�NGUU

UKIPKHKECPV�KUUWG�


�� #ODKGPV�81%�&CVC���6JGUG�IGPGTCNN[�CTG�PQV�TQWVKPGN[�CXCKNCDNG���+P�VJGKT

CDUGPEG��GXCNWCVKQP�QH�OQFGN�RGTHQTOCPEG�KU�JCORGTGF�


�� /GVGQTQNQIKECN�&CVC�#NQHV���8GT[�QHVGP��VJGTG�CTG�QPN[�UWTHCEG�OGCUWTGOGPVU

CPF�C�HGY�UQWPFKPIU�HTQO�YJKEJ�VQ�GZVTCRQNCVG�VJG�PGGFGF�FCVC�



�����

+H�CP[�QH�VJGUG�HQWT�CTGCU�KU�OKUUKPI�HTQO�VJG�FCVCDCUG��VJG�RGTHQTOCPEG�GXCNWCVKQP

CPF�UWDUGSWGPV�OQFGN�CRRNKECVKQP�OWUV�DG�RNCPPGF�VQ�OKPKOK\G�VJG�RQUUKDKNKV[�QH�EQORGPUCVQT[

GTTQTU�

���������2GTHQTOCPEG�'XCNWCVKQP�QH�1\QPG�#KT�3WCNKV[�/QFGNU
7TDCP�#KTUJGF�/QFGN

6JG�7#/�JCU�DGGP�CRRNKGF�VQ�OCP[�WTDCP�CTGCU�KP�VJG�7PKVGF�5VCVGU�CPF�'WTQRG�

CPF�OQUV�QH�VJGUG�UVWFKGU�JCXG�KPENWFGF�UQOG�HQTO�QH�RGTHQTOCPEG�GXCNWCVKQP�
UGG�UWOOCT[�KP

6GUEJG�GV�CN���������6CDNG��������6JWU��VJGTG�KU�C�ITQYKPI�DQF[�QH�KPHQTOCVKQP�EQPEGTPKPI�VJG

CEEWTCE[�QH�VJG�OQFGN	U�RTGFKEVKQPU��7#/�KVUGNH�KU�EQPVKPWKPI�VQ�WPFGTIQ�TGXKUKQP��

'XCNWCVKQPU�QH�7#/	U�RGTHQTOCPEG�JCXG�DGGP�ECTTKGF�QWV�HQT�C�PWODGT�QH�IGQITCRJKE�CTGCU��

'XCNWCVKQPU�EQPFWEVGF�UKPEG������JCXG�KPFKECVGF�OGCP�FKUETGRCPEKGU�DGVYGGP�RTGFKEVGF�CPF

OGCUWTGF�1 �XCNWGU�QH����VQ�����QH�VJG�QDUGTXCVKQPU��YJGP�RCKTGF�KP�URCEG�CPF�VKOG�
4QVJ�

GV�CN�����������6JG�RTGFKEVKQP�QH�RGCMU�GZJKDKVU�TGNCVKXG�GTTQTU�VJCV�CTG�UOCNNGT�VJCP�VJG�CXGTCIG

GTTQT��YKVJ�C�VGPFGPE[�VQYCTF�WPFGTRTGFKEVKQP�
4QVJ�GV�CN�����������6JG�FKUETGRCPEKGU�DGVYGGP

RTGFKEVGF�CPF�OGCUWTGF�01 �KP�7#/�CRRNKECVKQPU�CTG�QP�VJG�QTFGT�QH����VQ������YKVJ�PQ�

KORTQXGOGPV�QXGT�VJG�JKUVQT[�QH�OQFGNKPI�CRRNKECVKQPU�
4QVJ�GV�CN�����������7PFGTRTGFKEVKQP�QH

01 �D[�7#/�JCU�DGGP�V[RKECN��IGPGTCNN[�QP�VJG�QTFGT�QH����VQ�����
4QVJ�GV�CN����������

#U�C�TGUWNV�QH�VJG�FKUEQXGT[�QH�UKIPKHKECPVN[�WPFGTGUVKOCVGF�OQDKNG�UQWTEG�81%

GOKUUKQPU�
KP�VJG�NCVG�����U���VJKU�GOKUUKQPU�WPFGTGUVKOCVKQP�KU�VJG�NGCFKPI�ECWUG�QH

1 �WPFGTRTGFKEVKQP�KP�WTDCP�CTGCU��

4GIKQPCN�1ZKFCPV�/QFGN
#�RTKOCT[�TQNG�QH�VJG�41/�KU�VQ�GUVKOCVG�DQWPFCT[�EQPFKVKQPU�HQT�WUG�D[�7#/�KP

GXCNWCVKPI�J[FTQECTDQP�CPF�01 �TGFWEVKQP�UVTCVGIKGU�HQT�WTDCP�CTGCU�KP�VJG�GCUVGTP�7PKVGFZ

5VCVGU���6JKU�KU�GURGEKCNN[�VJG�ECUG�KP�CTGCU�YJGTG�VTCPURQTV�KU�C�UKIPKHKECPV�GNGOGPV�
7�5�

'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[������F����#PCN[UKU�QH�TGIKQPCN�1 �CDCVGOGPV�UVTCVGIKGU�CNUQ�

KU�C�OCLQT�TQNG�QH�VJG�41/�
2QUUKGN�GV�CN���������

6JG�41/�JCU�DGGP�WUGF�KP�VJG�'2#�RTQITCO��VJG�4GIKQPCN�1\QPG�/QFGNKPI�HQT

0QTVJGCUV�6TCPURQTV�
41/0'6��RTQITCO��VQ�CUUGUU�VJG�GHHGEVKXGPGUU�QH�XCTKQWU�TGIKQPCN

GOKUUKQP�EQPVTQN�UVTCVGIKGU�KP�NQYGTKPI�1 �EQPEGPVTCVKQPU�VQ�PCVKQPCNN[�OCPFCVGF�NGXGNU�HQT�VJG�

RTQVGEVKQP�QH�JWOCP�JGCNVJ��HQTGUVU��CPF�ETQRU�
/G[GT�GV�CN�������D����#U�RCTV�QH�VJG�41/0'6

RTQITCO��VJG�41/�CNUQ�KU�DGKPI�WUGF�VQ�RTQXKFG�TGIKQPCNN[�EQPUKUVGPV�KPKVKCN�CPF�WRYKPF

DQWPFCT[�EQPFKVKQPU�VQ�UOCNNGT�UECNG�WTDCP�OQFGNU�HQT�UKOWNCVKQPU�QH�HWVWTG�[GCT�UEGPCTKQU�

6JG�OQUV�EQORNGVG�VGUVKPI�QH�41/����YCU�CEEQORNKUJGF�KP�CP�GXCNWCVKQP�YKVJ�VJG

���FC[�
,WN[����VQ�#WIWUV�����������0QTVJGCUVGTP�4GIKQPCN�1ZKFCPV�5VWF[�FCVCDCUG�
5EJGTG

CPF�9C[NCPF������C�D����6JG�OQFGN�WPFGTGUVKOCVGF�VJG�JKIJGUV�XCNWGU�CPF�QXGTGUVKOCVGF�VJG

NQYGUV���+V�RTQFWEGF�CP�QXGTCNN����QXGTRTGFKEVKQP�KP�RTGFKEVKPI�OCZKOWO�FCKN[

1 �EQPEGPVTCVKQPU�CXGTCIGF�QXGT�CIITGICVG�ITQWRU�QH�OQPKVQTKPI�UVCVKQPU���#�MG[�KPFKECVQT�QH�

OQFGN�RGTHQTOCPEG�QP�VJG�TGIKQPCN�UECNG�KU�VJG�CEEWTCE[�QH�UKOWNCVKPI�VJG�URCVKCN�GZVGPV�CPF

NQECVKQP��CU�YGNN�CU�VJG�OCIPKVWFG��QH�VJG�RQNNWVCPV�EQPEGPVTCVKQPU�YKVJKP�RNWOGU�HTQO

UKIPKHKECPV�UQWTEG�CTGCU���+P�41/����RGTHQTOCPEG�CPCN[UGU��RNWOGU�HTQO�VJG�OCLQT

OGVTQRQNKVCP�CTGCU�QH�VJG�0QTVJGCUV�%QTTKFQT��KPENWFKPI�9CUJKPIVQP��&%��$CNVKOQTG��/&�

0GY�;QTM��CPF�$QUVQP��EQWNF�DG�ENGCTN[�FKUEGTPGF�KP�VJG�OQFGN�RTGFKEVKQPU�WPFGT�GRKUQFKE

EQPFKVKQPU���)GPGTCNN[��VJG�RNWOGU�YGTG�YGNN�EJCTCEVGTK\GF�D[�VJG�OQFGN��CNVJQWIJ�VJGTG�YCU

GXKFGPEG�QH�C�YGUVGTN[�VTCPURQTV�DKCU�CPF�WPFGTRTGFKEVKQP�QH�1 �EQPEGPVTCVKQPU�PGCT�VJG�EGPVGT�



�����

QH�VJG�RNWOG���7UKPI�CKTETCHV�FCVC��41/����YCU�HQWPF�VQ�WPFGTRTGFKEV�VJG�TGIKQPCN

VTQRQURJGTKE�DWTFGP�QH�1 ��
6JG�GXCNWCVKQP�QH�41/����
2KGTEG�GV�CN����������WPNKMG�VJCV�QH�41/�����YCU�DCUGF

QP�TQWVKPGN[�CTEJKXGF�FCVC�HTQO�UVCVG�CPF�NQECN�CIGPE[�OQPKVQTKPI�UKVGU�TCVJGT�VJCP�QP�CP

KPVGPUKXG�HKGNF�UVWF[�RGTKQF���6JG�GXCNWCVKQP�EQPUKUVGF�QH�VJG�EQORCTKUQP�QH�QDUGTXGF�CPF

RTGFKEVGF�1 �EQPEGPVTCVKQPU�FWTKPI�UGNGEVGF�GRKUQFGU�
VQVCNKPI����FC[U��QH�JKIJ�1 �QDUGTXGF� �

FWTKPI�VJG�UWOOGT�QH��������'XCNWCVKQP�UJQYGF�VJCV�41/����WPFGTGUVKOCVGF�VJG�JKIJGUV

XCNWGU�CPF�UNKIJVN[�QXGTGUVKOCVGF�VJG�NQYGUV��WPFGTGUVKOCVGU�QH�VJG�WRRGT�RGTEGPVKNGU�VGPFGF�VQ

DG�OQTG�RTGXCNGPV�KP�VJG�UQWVJGTP�CPF�YGUVGTP�CTGCU�QH�VJG�41/0'6�FQOCKP�
6CDNG��������

6JG�OQFGN�GZJKDKVGF�CP�QXGTCNN������QXGTRTGFKEVKQP�KP�RTGFKEVKPI�OCZKOWO�FCKN[�1�

EQPEGPVTCVKQPU�CXGTCIGF�QXGT�CIITGICVG�ITQWRU�QH�OQPKVQTKPI�UVCVKQPU��CPF�KV�CRRGCTU�VQ�EQTTGEV

HQT�VJG�YGUVGTN[�VTCPURQTV�DKCU�QH�JKIJ�1 �RNWOGU�KP�VJG�0QTVJGCUV�%QTTKFQT�UGGP�KP�41/������

#U�YKVJ�41/�����OQFGN�RGTHQTOCPEG�FGITCFGF�CU�C�HWPEVKQP�QH�KPETGCUKPIN[�EQORNGZ

OGUQUECNG�YKPF�HKGNFU�

+P�C�TGEGPV�GXCNWCVKQP�QH�41/�
5[UVGOU�#RRNKECVKQPU�+PVGTPCVKQPCN��������

41/����QXGTGUVKOCVGF�QDUGTXGF�1 �OCZKOC�D[����VQ����RRD�QXGT�VJG�RGTKQF�QH�,WN[���VJTQWIJ�

���������CPF�RTGFKEVGF�CP�GRKUQFKE�RGCM�QH�����RRD�QP�,WN[����������YJGP�VJG�QDUGTXGF�RGCM

YCU�����RRD���6JG�41/����RGTHQTOCPEG�HQT�JQWTN[�1 �EQPEGPVTCVKQPU�KP�VJG�0GY�;QTM�TGIKQP�

GZEGGFGF�VJG�TCPIG�QH�'2#�CEEGRVCDNG�RGTHQTOCPEG�D[�C�HCEVQT�QH�VYQ�����QH�VJG�VKOG�FWTKPI

VJG�,WN[������GRKUQFG���6JG�5[UVGOU�#RRNKECVKQPU�+PVGTPCVKQPCN�
������TGRQTV�EQPENWFGF�VJCV

�VJG�RCVEJKPGUU�QH�VJG�41/����RTGFKEVKQPU�EQORCTGF�VQ�VJG�QDUGTXCVKQPU�TCKUGU�UGTKQWU

SWGUVKQPU�CU�VQ�YJGVJGT�VJG�OQFGN�YKNN�TGURQPF�EQTTGEVN[�VQ�GOKUUKQP�EQPVTQN�UVTCVGIKGU����6JG

OCLQT�EQPENWUKQPU�QH�VJCV�TGRQTV�YGTG�

i /QFGN�RGTHQTOCPEG�FQYPYKPF�QH�0GY�;QTM�%KV[�KU��WPCEEGRVCDNG����6JG�OQFGN

UKIPKHKECPVN[�QXGTRTGFKEVU�RGCM�1 �NGXGNU��CPF�VJG�RTGFKEVGF�FKWTPCN�XCTKCVKQP�QH�

1 �QEEWTU�VQQ�NCVG�KP�VJG�CHVGTPQQP��

i /QFGN�RGTHQTOCPEG�HQT�VJG�2JKNCFGNRJKC�CPF�$CNVKOQTG�9CUJKPIVQP�WTDCP

RNWOGU�KU��RQQT��YKVJ��WPRCKTGF�RGCM�GUVKOCVKQP�CEEWTCE[�CV�VJG�QWVGT�GFIG�QH

VJG�CEEGRVCDNG�TCPIG��

i 'NUGYJGTG��VJG�OQFGN�UGGOU�VQ�IKXG�IQQF�TGUWNVU��CNVJQWIJ�KV�RTQFWEGU�1 �URCVKCN�

FKUVTKDWVKQPU�VJCV�CTG�VQQ��RCVEJ[��YJGP�EQORCTGF�VQ�QDUGTXCVKQPU�

i 6JGTG�KU�C�U[UVGOCVKE�YGUVGTN[�DKCU�KP�VJG�41/����YKPF�HKGNFU�

i 6JG�OQFGN�RGTHQTOCPEG�HQT�01 �KU��GZVTGOGN[�RQQT��KPFKECVKPI�VJCV�41/���Z

OC[�DG�QXGTGUVKOCVKPI�VJG�81%�01 �TCVKQU�CETQUU�VJG�TGIKQP�Z

���������&CVCDCUG�.KOKVCVKQPU
#U�RTGXKQWUN[�OGPVKQPGF��VJG�WUG�QH�TQWVKPG�CKT�SWCNKV[�CPF�OGVGQTQNQIKECN�FCVC

TGSWKTGU�VJCV�C�PWODGT�QH�CUUWORVKQPU�DG�OCFG�CDQWV�MG[�OQFGN�KPRWVU���#NVJQWIJ�KPVGPUKXG

HKGNF�UVWFKGU�CTG�FGUKTCDNG�FWTKPI�1 �GRKUQFGU�VQ�CESWKTG�VJG�HWNN�UGV�QH�FCVC�TGSWKTGF��VJTGG�MG[�

RTQDNGOU�CTKUG���
���UWEJ�UVWFKGU�CTG�GZRGPUKXG�CPF��VJGTGHQTG��CTG�NKOKVGF�KP�PWODGT��
���VJG

VKOG�TGSWKTGF�VQ�ECTT[�QWV�HKGNF�UVWFKGU�WUWCNN[�GZEGGFU�VJG�VKOG�CXCKNCDNG��CPF�
���OQUV�HKGNF

UVWFKGU�JCXG�PQV�ECRVWTGF�VJG�YQTUV�1 �GRKUQFGU���$GECWUG�'2#�IWKFCPEG�GORJCUK\GU�RNCPPKPI�

VQ�OGGV�YQTUV�ECUG�EQPFKVKQPU��HKGNF�FCVC�QHVGP�OWUV�DG�OCPKRWNCVGF�VQ�CRRTQZKOCVG�JKIJGUV

1 �EQPEGPVTCVKQPU���5WEJ�CFLWUVOGPVU�KPXCTKCDN[�KPETGCUG�WPEGTVCKPV[�KP�OQFGN�RTQLGEVKQPU��

5VWFKGU�VJCV�JCXG��QT�YKNN��RTQXKFG�FCVC�HQT�OQFGN�GXCNWCVKQP�KPENWFG�VJG�5V��.QWKU�

/1��4#25��EQPFWEVGF�KP������CPF�������VJG�0QTVJGCUV�%QTTKFQT�4GIKQPCN�/QFGNKPI�2TQLGEV�



�����

EQPFWEVGF�KP������CPF�������VJG�5QWVJ�%GPVTCN�%QCUV�%QQRGTCVKXG�#GTQOGVTKE�/QPKVQTKPI

2TQITCO��EQPFWEVGF�KP�������5%#35�EQPFWEVGF�KP�������UVWFKGU�KP�5CETCOGPVQ�CPF

5CP�&KGIQ��%#��KP�������5,8#35�#752':�EQPFWEVGF�KP�������./15�EQPFWEVGF�KP�����

CPF�������515�EQPFWEVGF�KP������CPF�������CPF�C�)WNH�%QCUV�UVWF[�HQT������

+P�OQUV�ECUGU��HKGNF�UVWFKGU�JCXG�PQV�EQKPEKFGF�YKVJ�RGTKQFU�KP�YJKEJ�Q\QPG

EQPEGPVTCVKQPU�JCXG�CVVCKPGF�XCNWGU�CU�JKIJ�CU�VJCV�QP�YJKEJ�VJG�5+2�OWUV�DG�DCUGF���)KXGP�VJG

NQY�RTQDCDKNKVKGU�QH�QEEWTTGPEG�QH�VJG�OQUV�CFXGTUG�OGVGQTQNQIKECN�EQPFKVKQPU�CPF�VJG�HCEV�VJCV

HKGNF�UVWFKGU�V[RKECNN[�CESWKTG�FCVC�HQT�VYQ�QT�VJTGG�Q\QPG�GRKUQFGU��QDVCKPKPI�C�FGUKIP�XCNWG

EQPEGPVTCVKQP�FWTKPI�VJG�EQWTUG�QH�C�HKGNF�UVWF[�KU�WPNKMGN[�

6JG�'2#�TGEQOOGPFU�VJCV�VJG�HKXG�JKIJGUV�FCKN[�OCZKOWO�1 �EQPEGPVTCVKQPU�CV�C�

FGUKIP�XCNWG�UKVG��UGNGEVGF�HTQO�VJG�VJTGG�OQUV�TGEGPV�[GCTU��DG�OQFGNGF�KH�'-/#�KU�WUGF�HQT�C

5+2�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[������D����$GECWUG�'-/#	U�FCVC�TGSWKTGOGPVU�CTG

OKPKOCN��KV�ECP�DG�CRRNKGF�VQ�VJG�YQTUV�ECUGU���+P�EQPVTCUV��VJG�PWODGT�QH�GRKUQFGU�CXCKNCDNG�HQT

ITKF�DCUGF�OQFGNKPI�KU�NGUU�VJCP�FGUKTCDNG�KP�CNN�CTGCU���+P�CFFKVKQP��CP[�CXCKNCDNG�KPVGPUKXG

FCVCDCUGU�QHVGP�FQ�PQV�KPENWFG�VJG�YQTUV�ECUG�OGVGQTQNQI[��KPVGPUKXG�FCVCDCUGU�V[RKECNN[�TGUVTKEV

OQFGNKPI�VQ�VYQ�QT�VJTGG�1 �GRKUQFGU�JCXKPI�C�FWTCVKQP�QH���VQ���FC[U�GCEJ���/QTGQXGT��VJG�

KPVGPUKXG�FCVCDCUGU�PGXGT�GPEQORCUU�VJG�HWNN�TCPIG�QH�OGVGQTQNQIKECN�EQPFKVKQPU�QH�KPVGTGUV�
KH

1 �GZEGGFCPEGU�QEEWT�KP�CP�CTGC�WPFGT�FKHHGTGPV�OGVGQTQNQIKECN�EQPFKVKQPU��VJG�TGNCVKXG�

GHHGEVKXGPGUU�QH�FKHHGTGPV�EQPVTQN�UVTCVGIKGU�OKIJV�XCT[�YKVJ�VJG�FKHHGTGPV�OGVGQTQNQIKECN

EQPFKVKQPU����6JG�'2#�URGEKHKGU�RTQEGFWTGU�HQT�GRKUQFG�UGNGEVKQP�HQT�WUG�YKVJ�ITKF�DCUGF

OQFGNU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[������D��

$GECWUG�VJG�PWODGT�QH�KPVGPUKXG�FCVCDCUGU�KU�NKOKVGF�DQVJ�KP�VGTOU�QH�GRKUQFGU�CPF

TGIKQPU��'2#�JCU�KPXGUVKICVGF�VJG�HGCUKDKNKV[�QH�CRRN[KPI�7#/�YKVJQWV�EQPFWEVKPI�KPVGPUKXG

HKGNF�UVWFKGU�
5EJGHHG�CPF�/QTTKU����������������6JGUG�UVWFKGU��MPQYP�CU�VJG�2TCEVKEG�HQT�.QY�

EQUV�#RRNKECVKQP�KP�0QPCVVCKPOGPV�4GIKQPU�
2.#04���YGTG�EQPFWEVGF�HQT�0GY�;QTM�

2JKNCFGNRJKC��#VNCPVC��&CNNCU�(QTV�9QTVJ��6:��CPF�5V��.QWKU���1H�VJG�HKXG�EKVKGU�UVWFKGF�

5V��.QWKU��0GY�;QTM��CPF�2JKNCFGNRJKC�JCF�KPVGPUKXG�FCVCDCUGU�CXCKNCDNG���5KOWNCVKQPU�YGTG

ECTTKGF�QWV�WUKPI�DQVJ�TQWVKPG�CPF�KPVGPUKXG�FCVCDCUGU�HQT�5V��.QWKU�CPF�2JKNCFGNRJKC���/QFGN

RGTHQTOCPEG�WUKPI�TQWVKPG�FCVC�YCU�OWEJ�DGVVGT�HQT�5V��.QWKU�VJCP�HQT�2JKNCFGNRJKC�
5EJGHHG

CPF�/QTTKU����������������5EJGHHG�CPF�/QTTKU�
������������ECWVKQPGF�VJCV�VJG�FKHHGTKPI�TGUWNVU

OC[�DG�EQORNKECVGF�D[�VJG�SWCNKV[�QH�VJG�FCVCDCUGU��DWV�VJG[�URGEWNCVG�VJCV�OQFGN�RGTHQTOCPEG

WUKPI�TQWVKPG�FCVCDCUGU�HQT�2JKNCFGNRJKC�OKIJV�JCXG�DGGP�RQQTGT�DGECWUG�QH�TGIKQPCN�VTCPURQTV��

2GTHQTOCPEG�UVCVKUVKEU�HQT�CNN�HQWT�CRRNKECVKQPU�WUKPI�TQWVKPG�FCVC�YGTG�EQPUKUVGPV�YKVJ�QVJGT

7#/�CRRNKECVKQPU�
5EJGHHG�CPF�/QTTKU���������������JQYGXGT��VJG�RCWEKV[�QH�FCVC�KP�VJG

TQWVKPG�FCVCDCUGU�RTGENWFGF�CP[�KPXGUVKICVKQP�QH�VJG�RQUUKDKNKV[�VJCV�EQORGPUCVKPI�GTTQTU

QEEWTTGF�

5EJGHHG�CPF�/QTTKU�
������������PQVG�VJCV�VJG�2.#04�NCEM�QH�CKT�SWCNKV[�FCVC�YCU

CFFTGUUGF�D[�GZVGPFKPI�VJG�NGPIVJ�QH�VJG�UKOWNCVKQPU�CPF�GZRCPFKPI�VJG�WRYKPF�DQWPFCT[�

YJKEJ��KP�GHHGEV��KPETGCUGF�VJG�PGGF�HQT�CEEWTCVG�GOKUUKQPU�KPXGPVQTKGU�
DQWPFCT[�EQPFKVKQPU

EQWNF�CNUQ�DG�QDVCKPGF�VJTQWIJ�WUG�QH�41/����(QT�2.#04�CRRNKECVKQPU��ITKFFGF�GOKUUKQPU

YGTG�ETGCVGF�HTQO�TQWVKPG�EQWPV[�NGXGN�GOKUUKQP�KPXGPVQTKGU�D[�WVKNK\KPI�CP�GOKUUKQPU�RTQITCO

VJCV�OCFG�WUG�QH�UWTTQICVG�KPHQTOCVKQP��UWEJ�CU�RQRWNCVKQP�FKUVTKDWVKQP���6JG�2.#04�UVWF[

TGRTGUGPVU�CP�KPVGTGUVKPI�UVCTV�QP�VJG�RTQDNGO�QH�OQFGN�CRRNKECVKQP�VQ�CTGCU�YKVJQWV�KPVGPUKXG

FCVCDCUGU��JQYGXGT�VJG�TGUWNVU�YGTG�PQV�UWHHKEKGPVN[�FGHKPKVKXG�HQT�FTCYKPI�EQPENWUKQPU�QH�C

DTQCF��IGPGTCN�PCVWTG�
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3.6.5  Use of Ozone Air Quality Models for Evaluating Control Strategies
2JQVQEJGOKECN�CKT�SWCNKV[�OQFGNU�CTG�WUGF�HQT�EQPVTQN�UVTCVGI[�GXCNWCVKQP�D[�HKTUV

FGOQPUVTCVKPI�VJCV�C�RCUV�GRKUQFG��QT�GRKUQFGU��ECP�DG�CFGSWCVGN[�UKOWNCVGF�CPF�VJGP�TGFWEKPI

J[FTQECTDQP�QT�01 �GOKUUKQPU�KP�VJG�OQFGN�KPRWVU�CPF�KP�CUUGUUKPI�VJG�GHHGEVU�QH�VJGUGZ

TGFWEVKQPU�QP�1 �KP�VJG�TGIKQP���1\QPG�EQPEGPVTCVKQPU�ECP�DG�FGETGCUGF�D[�TGFWEKPI�GKVJGT�

81%�QT�01 �EQPEGPVTCVKQPU�VQ�UWHHKEKGPVN[�NQY�NGXGNU���6JG�GHHGEVU�QH�01 �GOKUUKQPUZ Z

TGFWEVKQPU�QP�1 �EQPEGPVTCVKQPU�XCT[�DGECWUG�01 �KU�CP�CV[RKECN�RTGEWTUQT�
K�G���CNVJQWIJ�KV�KU� Z

PGEGUUCT[�HQT�1 �HQTOCVKQP��HTGUJ�01�GOKUUKQPU�TGOQXG�1 ��CPF�JKIJ�EQPEGPVTCVKQPU�QH�01� � Z

TGVCTF�VJG�TCVG�QH�1 �HQTOCVKQP�D[�TGOQXKPI�TCFKECNU����%QPVTQN�QH�01 �VGPFU�VQ�CEEGNGTCVG�VJG� Z

TCVG�QH�1 �HQTOCVKQP��JQYGXGT��KVU�GHHGEVU�QP�RGCM�1 �EQPEGPVTCVKQP�FGRGPF�QP�VJG�NQECVKQP�CPF� �

VKOKPI�QH�VJG�EQPVTQN�CPF�QP�CODKGPV�EQPEGPVTCVKQPU�QH�81%U�CPF�01 ��YJKEJ�XCT[�YKFGN[�KPZ

VKOG�CPF�URCEG��GXGP�YKVJKP�C�UKPING�WTDCP�CTGC�FWTKPI���FC[���

#V�C�IKXGP�81%�NGXGN��CU�VJG�KPKVKCN�01 �KU�KPETGCUGF��1 �HKTUV�KPETGCUGU��VJGP�RGCMU�Z �

CPF�VJGP�FGETGCUGU���6JG�TGFWEVKQP�KP�RGCM�1 �YKVJ�KPETGCUKPI�01 �KU�C�YGNN�GUVCDNKUJGF� Z

EJGOKECN�RJGPQOGPQP���6JG�RGCM�KP�1 �HQTOCVKQP�QEEWTU�CV�CP�KPKVKCN�81%�01 �TCVKQ�QH�CDQWV� Z

�����
K�G������RRD%���RRD����#V�HKZGF�01 �NGXGN��CU�81%�KU�KPETGCUGF��1 �HQTOCVKQP�KPETGCUGUZ �

DWV�VJGP�NGXGNU�QHH���#U�C�TGUWNV�QH�VJKU�DGJCXKQT��CV�81%�01 �TCVKQU�DGNQY�CDQWV�������81%Z

TGFWEVKQP�JCU�DGGP�VJG�RTGHGTTGF�UVTCVGI[�HQT�1 �TGFWEVKQP���+P�VJKU�TGIKQP�01 �TGFWEVKQPU� Z

URGGF�WR�1 �HQTOCVKQP�CPF�NGCF�VQ�JKIJGT�RGCM�1 �XCNWGU���#V�81%�01 �TCVKQU�GZEGGFKPI�CDQWV� � Z

������DQVJ�81%U�CPF�01 �YKNN�TGFWEG�1 ��DWV�NGUU�VJCP�RTQRQTVKQPCNN[���6JG�TGCUQP�VJGZ �

TGFWEVKQP�KP�1 �KU�NGUU�VJCP�RTQRQTVKQPCN�KU�DGECWUG�GSWCN�TGFWEVKQPU�QH�81%U�CPF�01 �CV� Z

KPVGTOGFKCVG�TCVKQU�VGPF�VQ�MGGR�1 �RTQFWEVKQP�CV�KVU�OCZKOWO���6JG�PQPNKPGCT�EJGOKECN�

DGJCXKQT�QH�VJG�81%�01 �U[UVGO��FKUEWUUGF�GCTNKGT�KP�VJKU�EJCRVGT��KU�CV�VJG�JGCTV�QH�VJGZ

EQPVTQXGTU[�QXGT�VJG�TQNG�QH�01 �KP�1 �EQPVTQN�
*GWUU�CPF�9QNHH��������Z �

#U�PQVGF�KP�5GEVKQP����������VJG�EQPEGRV�VJCV�C�TGIKQP�KU�EJCTCEVGTK\GF�D[�C�UKPING

81%�01 �TCVKQ�KU�QXGTUKORNKHKGF�CPF�OC[�CEVWCNN[�NGCF�VQ�KPEQTTGEV�EQPENWUKQPU�EQPEGTPKPI�VJGZ

QRVKOCN�CRRTQCEJ�VQ�1 �TGFWEVKQP�
/KNHQTF�GV�CN�����������6JG�81%�01 �TCVKQ�KP�C�TGIKQP�KU�C� Z

HWPEVKQP�QH�NQECVKQP�CPF�VKOG�QH�FC[��VJG�UQWTEG�TKEJ�EGPVGT�EKV[�CTGC�OC[�DG�EJCTCEVGTK\GF�D[�C

NQYGT�TCVKQ�VJCP�VJCV�KP�FQYPYKPF��UWDWTDCP�CTGCU�CV�CP[�IKXGP�VKOG�QH�FC[���$GECWUG�QH�VJG

EQORNGZ�URCVKCN�CPF�VGORQTCN�FGRGPFGPEG�QH�1 �HQTOCVKQP��ITKF�DCUGF�RJQVQEJGOKECN�CKT�

SWCNKV[�OQFGNU�CTG�PGEGUUCT[�VQ�GXCNWCVG�VJG�GHHGEV�QH�GOKUUKQP�TGFWEVKQP�UVTCVGIKGU�HQT�C

TGIKQP�

/QTGQXGT��NQECVKQP�URGEKHKE�UVWFKGU�PGGF�VQ�DG�RGTHQTOGF�VQ�CUEGTVCKP�YJGVJGT�C

IKXGP�CTGC�KU�KP�VJG�81%��QT�01 �EQPVTQNNGF�TGIKOG���4GUGCTEJ�KU�DGKPI�EQPFWEVGF�KPVQ�VJGZ

TGNCVKQPUJKR�DGVYGGP�1 �CPF�01 �VQ�FGVGTOKPG�YJGVJGT�01 �KU�C�DGVVGT�KPFKECVQT�QH�VJG� [ [

1 �HQTOKPI�RQVGPVKCN�VJCP�VJG�81%�01 �TCVKQ�
5JGRUQP�GV�CN�������D��6TCKPGT�GV�CN��������� Z

-NGKPOCP�GV�CN���������/KNHQTF�GV�CN���������

+P�OQUV�OQFGNKPI�CRRNKECVKQPU��KPRWVU�CTG�CFLWUVGF�YKVJKP�VJGKT�TCPIG�QH�WPEGTVCKPV[

VQ�KORTQXG�RGTHQTOCPEG���#�MG[�VGUV�QH�SWCNKV[�QH�RGTHQTOCPEG�KU�VQ�GXCNWCVG�VJG�OQFGN

RTGFKEVKQPU�HQT�QVJGT�GRKUQFGU�YKVJQWV�CFLWUVOGPVU��WUKPI�VJG�UCOG�RTQEGFWTGU�HQT�GUVCDNKUJKPI

KPRWVU�CU�HQT�VJG�QTKIKPCN�GRKUQFG�

)TKF�OQFGNKPI�CRRNKECVKQPU�CTG�EWTTGPVN[�WPFGTYC[�D[�QT�HQT�UVCVG�CIGPEKGU�HQT

CRRTQZKOCVGN[����CTGCU�YKVJKP�VJG�7PKVGF�5VCVGU�VQ�UWRRQTV�TGIKQPCN�1 �5+2�TGXKUKQPU��

��#P�KOOGFKCVG�RTQDNGO�HCEGF�HQT�CNOQUV�CNN�WTDCP�CTGCU�KU�VJCV�GXGP�KH�CP�CFGSWCVG

PWODGT�QH�GRKUQFGU�GZKUV��VJG�GRKUQFGU�OC[�PQV�KPENWFG�VJG�OQUV�CFXGTUG�1 �NGXGNU���

#P�KPJGTGPV�SWGUVKQP�KP�WUKPI�C�NGUU�CFXGTUG�GRKUQFG�VQ�FGXGNQR�EQPVTQN�UVTCVGIKGU�KU�JQY�FQ



�����

VJGUG�UVTCVGIKGU�GZVTCRQNCVG�VQ�C�OQTG�UGXGTG�UGV�QH�EQPFKVKQPU!��6JGTG�KU�PQ�ENGCT�CPUYGT�VQ�VJKU

SWGUVKQP���#V�RTGUGPV��EQPVTQN�UVTCVGIKGU��GXCNWCVGF�D[�WUKPI�ITKF�DCUGF�OQFGNU��CTG�FGVGTOKPGF

DCUGF�QP�CXCKNCDNG�GRKUQFGU�VJCV�JCXG�VJG�NCTIGUV�COQWPV�QH�FCVC��YJGVJGT�QT�PQV�VJGUG�GRKUQFGU

EQPVCKP�VJG�JKIJGUV�1 �EQPEGPVTCVKQP�CEJKGXGF���#PQVJGT�KUUWG�KU�VJCV�VJG�HQTO�QH�VJG�0##35�

HQT�1 �FQGU�PQV�EQTTGURQPF�YKVJ�VJG�QWVRWV�HTQO�C�ITKF�DCUGF�OQFGN���6JG�OQFGN�QWVRWV�FQGU�

PQV�RTQXKFG�C�FKTGEV�CPUYGT�VQ�YJGVJGT�CP�CTGC�YKNN�OGGV�VJG�UVCPFCTF�KP�KVU�EWTTGPV�UVCVKUVKECNN[

DCUGF�HQTO�

6CDNG������UWOOCTK\GU�C�PWODGT�QH�TGEGPV�1 �EQPVTQN�UVTCVGI[�GXCNWCVKQPU�HQT�

FKHHGTGPV�CTGCU�QH�VJG�7PKVGF�5VCVGU���5QOG�IGPGTCN�QDUGTXCVKQPU�ECP�DG�OCFG�EQPEGTPKPI�KUUWGU

VJCV�JCXG�CTKUGP�KP�EQPVTQN�UVTCVGI[�GZGTEKUGU��RCTVKEWNCTN[�CU�VJG[�TGNCVG�VQ�RTQDNGOU�CUUQEKCVGF

YKVJ�FKHHGTGPV�CTGCU�QH�VJG�EQWPVT[�
4QVJ����������+P�%CNKHQTPKC��OQFGN�TGUWNVU�KPFKECVG�VJCV�1�

JCU�DGGP�WPFGTGUVKOCVGF��OQUV�NKMGN[�DGECWUG�81%�GOKUUKQPU�HTQO�OQVQT�XGJKENGU�JCXG�DGGP

UGTKQWUN[�WPFGTGUVKOCVGF���6JG�WPFGTGUVKOCVKQP�YCU�JKFFGP�D[�CFLWUVKPI�QVJGT�OQFGN�KPRWVU

YKVJKP�VJGKT�TCPIG�QH�WPEGTVCKPV[���+P�#VNCPVC��KV�JCU�DGGP�GUVKOCVGF�VJCV�CRRTQZKOCVGN[�����QH

VJG�81%�KPXGPVQT[�KU�QH�DKQIGPKE�QTKIKP��CPF�VJG�XCTKCVKQP�QH�CPVJTQRQIGPKE��GOKUUKQPU

TGFWEVKQPU�TGSWKTGF�VQ�CEJKGXG�1 �CVVCKPOGPV�YKVJKP�VJG�WPEGTVCKPV[�TCPIG�QH�VJG�DKQIGPKE�

GOKUUKQPU�KU�QP�VJG�QTFGT�QH�������6JG�WPEGTVCKPV[�TCPIG�QH�VJG�DKQIGPKE�81%�GOKUUKQPU�PGGFU

VQ�DG�TGFWEGF�VQ�QDVCKP�VKIJVGT�EQPVTQN�UVTCVGI[�GUVKOCVGU��

6JG�GCUVGTP�7PKVGF�5VCVGU�RQUGU�URGEKCN�RTQDNGOU�KP�TGIKQPCN�UECNG�RJQVQEJGOKECN

OQFGNKPI���$QWPFCT[�EQPFKVKQPU�V[RKECNN[�EQPVTKDWVG����VQ�����QH�RQNNWVCPV�NQCFKPI�KP�OCP[

WTDCP�CTGCU�GCUV�QH�VJG�/KUUKUUKRRK�4KXGT���4GIKQPCN�UECNG�OQFGNU�CTG�QHVGP�GKVJGT�PQV�CXCKNCDNG

QT�PQV�UWHHKEKGPVN[�TGNKCDNG�VQ�WUG�KP�GUVKOCVKPI�WRYKPF�DQWPFCT[�EQPFKVKQPU���(WTVJGTOQTG��FCVC

CTG�TCTGN[�CXCKNCDNG���+H�FCVC�CTG�CXCKNCDNG��VJGKT�WUG�KU�NKOKVGF�VQ�GUVKOCVKQP�QH�RTGUGPV

EQPFKVKQPU���+H�OQFGNU�CTG�WUGF�KP�EQPVTQN�UVTCVGI[�CUUGUUOGPV�CPF����VQ�����QH�RQNNWVCPV

NQCFKPI�QTKIKPCVGU�QWVUKFG�QH�VJG�OQFGNKPI�TGIKQP��OCLQT�SWGUVKQPU�CTKUG�CU�VQ�LWUV�JQY�EQPVTQN

UVTCVGIKGU�CTG�VQ�DG�FGVGTOKPGF���+H�WPEGTVCKPVKGU�CV�VJG�TGIKQPCN�UECNG�CTG�UKIPKHKECPV�CPF�KH

TGIKQPCN�UECNG�OQFGNKPI�KU�KPCEEWTCVG��VJG�NKOKVU�QH�CEEWTCE[�HQT�WTDCP�UECNG�EQPVTQN�UVTCVGI[

FGVGTOKPCVKQP�PGGF�VQ�DG�ECTGHWNN[�CUUGUUGF�

#P�GUUGPVKCN�SWGUVKQP�KU��IKXGP�VJG�KPGXKVCDNG�WPEGTVCKPVKGU�CUUQEKCVGF�YKVJ�1 �CKT�

SWCNKV[�OQFGN�RTGFKEVKQPU��ECP�VJG�GHHGEV�QH�81%�CPF�01 �GOKUUKQPU�EJCPIGU�QP�1 �NGXGNU�DGZ �

WPCODKIWQWUN[�FGVGTOKPGF!��6JG�DGUV�CRRTQCEJ�VQ�CPUYGTKPI�VJKU�SWGUVKQP�KU�C�EQODKPCVKQP�QH

UGPUKVKXKV[�WPEGTVCKPV[�UVWFKGU���)KXGP�VJG�GUVKOCVGF�WPEGTVCKPVKGU�KP�OQFGN�KPRWVU�CPF

RCTCOGVGTU�HQT�C�RCTVKEWNCT�CRRNKECVKQP��VJG�RTQRQUGF�81%�CPF�01 �GOKUUKQPU�EJCPIG�UEGPCTKQUZ

UJQWNF�DG�GZCOKPGF�HQT�VJG�HWNN�TCPIG�QH�OQFGN�KPRWVU�CPF�RCTCOGVGTU�VQ�FGVGTOKPG�JQY

UGPUKVKXG�EQPENWUKQPU�CDQWV�VJG�GHHGEV�QP�1 �NGXGNU�CTG�VQ�VJG�KPJGTGPV�WPEGTVCKPVKGU��

3.6.6  Conclusions
6JG������%###�
7�5��%QPITGUU��������JCXG�OCPFCVGF�VJG�WUG�QH�RJQVQEJGOKECN

ITKF�OQFGNU�HQT�FGOQPUVTCVKPI�JQY�OQUV�1 �PQPCVVCKPOGPV�CTGCU�ECP�CVVCKP�VJG�0##35���

2TGFKEVKPI�1 �KU�C�EQORNGZ�RTQDNGO���6JGTG�CTG�UVKNN�OCP[�WPEGTVCKPVKGU�KP�VJG�OQFGNU��

PQPGVJGNGUU��OQFGNU�CTG�WUGHWN�HQT�TGIWNCVQT[�CPCN[UKU�CPF�EQPUVKVWVG�QPG�QH�VJG�OCLQT�VQQNU�HQT

CVVCEMKPI�VJG�1 �RTQDNGO���6JGUG�OQFGNU�JCXG�FGXGNQRGF��EQPUKFGTCDN[�KP�VJG�RCUV����[GCTU���

*QYGXGT��VJGKT�WUGHWNPGUU�KU�EQPUVTCKPGF�D[�JCXKPI�NKOKVGF�FCVCDCUGU�HQT�WUG�KP�OQFGN

GXCNWCVKQP�CPF�HTQO�JCXKPI�VQ�TGN[�QP�J[FTQECTDQP�GOKUUKQPU�FCVC�VJCV�OC[�DG�KPCEEWTCVG�



�����

� 6CDNG��������#RRNKECVKQPU�QH�2JQVQEJGOKECN�#KT�3WCNKV[�/QFGNU�VQ�'XCNWCVKPI�1\QPGC

+PXGUVKICVQTU 4GIKQP�'RKUQFG /QFGN 7UGF 5VTCVGIKGU 'XCNWCVGF

%JW GV CN� 
����� 'CUVGTP 7PKVGF 5VCVGU� 41/��� #ETQUU�VJG�DQCTF 01 �81%

%JW CPF %QZ 
����� ,WN[ ����� ���� TGFWEVKQPU

4QUGNNG GV CN� 
�����

/CVJWT CPF 5EJGTG 
�����

Z

2QUUKGN GV CN� 
����� 0QTVJGCUVGTP 7PKVGF 41/��� 'UVKOCVG 1 TGFWEVKQPU RGT ����

2QUUKGN CPF %QZ 
����� 5VCVGU� %###

,WN[ ����� ����

�

/KNHQTF GV CN� 
����� 0QTVJGCUVGTP 7PKVGF 41/ #PCN[UKU QH GHHGEV QH 01

5VCVGU� TGFWEVKQPU

,WN[ ����� ����

Z

4CQ 
����� 0GY ;QTM OGVTQRQNKVCP 7#/�41/��� 'XCNWCVKQP QH ���� 5+2U CPF

4CQ GV CN� 
����� CTGC� 81%�01 UVTCVGIKGU

4CQ CPF 5KUVNC 
����� � FC[U KP ����
Z

5EJGHHG CPF /QTTKU 0GY ;QTM 7#/ 7UG QH 7#/ HQT FGOQPUVTCVKPI


����� ����� 5V� .QWKU CVVCKPOGPV YKVJ TQWVKPGN[

#VNCPVC CXCKNCDNG FCVC

&CNNCU�(V� 9QTVJ

2JKNCFGNRJKC

2QUUKGN GV CN� 
����� 0QTVJGCUVGTP 7PKVGF 41/ 1\QPG EQPVTQN UVTCVGIKGU KP

5VCVGU� 0QTVJGCUV

,WN[ ����� ����

4QUGNNG CPF 5EJGTG 
����� 0QTVJGCUVGTP 7PKVGF 41/��� 5GPUKVKXKV[ QH 1 KP 0QTVJGCUV VQ

4QUGNNG GV CN� 
����� 5VCVGU� DKQIGPKE GOKUUKQPU

,WN[ ������ ����

�

&WPMGT GV CN� 
����C�D� .QU #PIGNGU 7#/ 'HHGEVU QH CNVGTPCVG HWGNU CPF

0GY ;QTM TGHQTOWNCVGF ICUQNKPGU QP 1

&CNNCU�(V� 9QTVJ NGXGNU
�

/KNHQTF GV CN� 
����� 5QWVJ %QCUV #KT $CUKP %+6 'HHGEVU QH U[UVGOCVKE 81% CPF

01 TGFWEVKQPUZ

/KFFNGVQP GV CN� 
����� 'CUVGTP 7PKVGF 5VCVGU CPF 4#&/ ���� GOKUUKQPU RTQLGEVKQPU

UQWVJGCUVGTP %CPCFC

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

2TKOCT[�KUUWGU�CPF�NKOKVCVKQPU�CUUQEKCVGF�YKVJ�VJG�WUG�QH�RJQVQEJGOKECN�CKT�SWCNKV[

OQFGNU�CTG�FGUETKDGF�DGNQY�

i *KIJ�PQKUG�VQ�UKIPCN�TCVKQU���/QFGN�KORTGEKUKQP�HQT�Q\QPG�RTGFKEVKQPU�V[RKECNN[

TCPIGU�HTQO����VQ������CPF�KPCEEWTCE[�
DKCU��TCPIGU�HTQO���VQ�������6JGUG

WPEGTVCKPVKGU�CTG�QHVGP�QH�VJG�UCOG�QTFGT�CU�VJG�RGTEGPVCIG�QH�TGFWEVKQP�KP�VJG

RGCM�1 �EQPEGPVTCVKQP�HQT�CP�CTGC�
HTQO�����VQ�����RRD����4GCUQPU�HQT�VJGUG�

KPCEEWTCEKGU�KPENWFG�WPEGTVCKPVKGU�KP�GOKUUKQPU�KPXGPVQTKGU�

i +PCFGSWCEKGU�QH�UWRRQTVKPI�FCVCDCUGU�KP�OQUV�IGQITCRJKECN�CTGCU���/QUV�CTGCU

CTG�NCEMKPI�QT�CTG�FGHKEKGPV�KP�FCVC�PGGFGF�VQ�GUVKOCVG�DQWPFCT[�EQPFKVKQPU�CPF



�����

OGVGQTQNQIKECN�CPF�CKT�SWCNKV[�EQPFKVKQPU�CNQHV���6JGTG�CTG�HGY�CTGCU�YJGTG

URGEKCVGF�81%�EQPEGPVTCVKQPU�CTG�OGCUWTGF��UWTHCEG�01 �FCVC�OC[�DGZ

KPCEEWTCVG���9JGTG�KORQTVCPV�FCVC�ICRU�GZKUV��OQFGNKPI�CEEWTCE[�UWHHGTU��CPF

VJG�RTQURGEVU�HQT�TGFWEKPI�QT�GNKOKPCVKPI�VJG�RTGUGPEG�QH�EQORGPUCVKPI�GTTQTU

CTG�FKOKPKUJGF�

i %QPVKPWKPI�PGGF�HQT�KORTQXGOGPVU���'ZCORNGU�KPENWFG�VJG�KPVTQFWEVKQP�QH

RTQIPQUVKE�OGVGQTQNQIKECN�OQFGNKPI�KP�VJG�OKF�����U��VJG�FKUEQXGT[�QH

WPFGTGUVKOCVKQP�QH�81%�GOKUUKQPU�KP�VJG�NCVG�����U��VJG�KPENWUKQP�QH�01Z

GOKUUKQPU�HTQO�UQKNU�KP�������CPF�OCLQT�CFLWUVOGPV�QH�VJG�GOKUUKQPU�TCVGU�QH

KUQRTGPG�KP������

i 2TGUGPEG�QH�EQORGPUCVKPI�GTTQTU���+V�CRRGCTU�VJCV�EQORGPUCVKPI�GTTQTU�JCXG�DGGP

RTGUGPV�KP�OCP[�RCUV�CRRNKECVKQPU��KPVTQFWEKPI�VJG�RQVGPVKCN�HQT�DKCU�KPVQ�VJG

GUVKOCVKQP�QH�VJG�KORCEVU�QH�GOKUUKQPU�EQPVTQN�UVTCVGIKGU�

%QORCTKUQP�QH�OQFGN�RTGFKEVKQPU�CICKPUV�Q\QPG�OGCUWTGOGPVU��CNVJQWIJ�PGEGUUCT[�

KU�PQV�C�TQDWUV�VGUV�QH�C�OQFGN	U�CEEWTCE[���+FGCNN[��QPG�UJQWNF�GXCNWCVG�RGTHQTOCPEG�CICKPUV

OQTG�GZVGPUKXG�UGVU�QH�URGEKGU�UWEJ�CU�KPFKXKFWCN�81%U��01 ��CPF�01 ���%QORGPUCVKPI�GTTQTUZ [

KP�KPRWV�KPHQTOCVKQP�VQ�C�OQFGN�CPF�YKVJKP�VJG�OQFGN�HQTOWNCVKQP�ECP�ECWUG�CP�1 �OQFGN�VQ�

IGPGTCVG�EQTTGEV�1 �RTGFKEVKQPU�HQT�VJG�YTQPI�TGCUQPU���6JGTGHQTG��OQFGN�GXCNWCVKQP�KPFKECVQTU�

CTG�PGGFGF�VQ�FGOQPUVTCVG�VJG�TGNKCDKNKV[�QH�C�RTGFKEVKQP�DGHQTG�VJG�OQFGN�ECP�DG�WUGF

GHHGEVKXGN[�KP�OCMKPI�EQPVTQN�UVTCVGI[�FGEKUKQPU���

+V�KU�KORQTVCPV�VQ�UVTGUU�VJCV��KP�1 �OQFGNKPI��C�OQFGNKPI�U[UVGO�CNUQ�KU�CV�KUUWG��PQV�

LWUV�VJG�CKT�SWCNKV[�OQFGN�KVUGNH���6JG�OQFGNKPI�U[UVGO�KPENWFGU�C�OGVGQTQNQIKECN�OQFGN��CP

GOKUUKQPU�TGRTGUGPVCVKQP�
YJGTG�CP�GOKUUKQPU�OQFGN�KU�RTGHGTTGF�VQ�VJG�VTCFKVKQPCN��KPXGPVQT[�

CRRTQCEJ���VJG�CKT�SWCNKV[�OQFGN��CPF�C�EQORTGJGPUKXG�UWRRQTVKPI�FCVCDCUG���9JGTG�C�RTQDNGO

GZKUVU��VJG�GPVKTG�OQFGNKPI�U[UVGO�OWUV�DG�GXCNWCVGF�

/QFGNU�ECP�DG�WUGF�GHHGEVKXGN[�KP�C�TGNCVKXG�UGPUG�VQ�TCPM�FKHHGTGPV�EQPVTQN

CNVGTPCVKXGU�KP�VGTOU�QH�VJGKT�GHHGEVKXGPGUU�KP�TGFWEKPI�1 �CPF�VQ�KPFKECVG�VJG�CRRTQZKOCVG�

OCIPKVWFG�QH�KORTQXGOGPV�KP�RGCM�1 �NGXGNU�GZRGEVGF�WPFGT�XCTKQWU�EQPVTQN�UVTCVGIKGU���6Q�FQ�

UQ��VJGTG�OWUV�DG�C�UQWPF�GOKUUKQPU�OQFGN�CPF�FCVC�CPF�CP�CFGSWCVG�FCVCDCUG�QP�YJKEJ�VQ

EQPUVTWEV�VJG�OQFGNKPI���)TKF�DCUGF�1 �CKT�SWCNKV[�OQFGNKPI�KU�UWRGTKQT�VQ�VJG�CXCKNCDNG�

CNVGTPCVKXGU�HQT�1 �EQPVTQN�RNCPPKPI��DWV�TGUWNVU�ECP�DG�OKUNGCFKPI�KH�VJG�OQFGN�KU�PQV�GXCNWCVGF�

UWHHKEKGPVN[���6JG�IQCN�KU�VQ�OKPKOK\G�VJG�EJCPEGU�QH�KPEQTTGEV�WUG�QH�VJG�OQFGN�

�����5WOOCT[�CPF�%QPENWUKQPU
3.7.1 Tropospheric Ozone Chemistry
���������1\QPG�KP�VJG�7PRQNNWVGF�#VOQURJGTG

1\QPG�KU�HQWPF�KP�VJG�UVTCVQURJGTG��VJG��HTGG��VTQRQURJGTG��CPF�VJG�2$.�QH�VJG

GCTVJ	U�CVOQURJGTG���+P�VJG�UVTCVQURJGTG��1 �KU�RTQFWEGF�VJTQWIJ�E[ENKE�TGCEVKQPU�VJCV�CTG�

KPKVKCVGF�D[�VJG�RJQVQN[UKU�QH�OQNGEWNCT�QZ[IGP�D[�UJQTV�YCXGNGPIVJ�TCFKCVKQP�HTQO�VJG�UWP�CPF

CTG�VGTOKPCVGF�D[�VJG�TGEQODKPCVKQP�QH�OQNGEWNCT�QZ[IGP�CPF�ITQWPF�UVCVG�QZ[IGP�CVQOU���

+P�VJG��HTGG��VTQRQURJGTG��1 �QEEWTU�CU�VJG�TGUWNV�QH�KPEWTUKQPU�HTQO�VJG�

UVTCVQURJGTG��WRYCTF�XGPVKPI�HTQO�VJG�2$.�
YJKEJ�KU�VJG�NC[GT�PGZV�VQ�VJG�GCTVJ��GZVGPFKPI�VQ

CNVKVWFGU�QH����VQ���MO��VJTQWIJ�EGTVCKP�ENQWF�RTQEGUUGU��CPF�RJQVQEJGOKECN�HQTOCVKQP�HTQO

RTGEWTUQTU��PQVCDN[�%* ��%1��CPF�01 ���6JGUG�RTQEGUUGU�EQPVTKDWVG�VQ�VJG�DCEMITQWPF�1 �KP� Z �

VJG�VTQRQURJGTG���



�����

1\QPG�KU�RTGUGPV�KP�VJG�2$.�CU�VJG�TGUWNV�QH�FQYPYCTF�OKZKPI�HTQO�VJG�UVTCVQURJGTG

CPF�HTGG�VTQRQURJGTG�CPF�CU�VJG�TGUWNV�QH�RJQVQEJGOKECN�RTQEGUUGU�QEEWTTKPI�YKVJKP�VJG�2$.��

6JG�RJQVQEJGOKECN�RTQFWEVKQP�QH�1 �CPF�QVJGT�QZKFCPVU�HQWPF�CV�VJG�GCTVJ	U�UWTHCEG�KU�VJG�

TGUWNV�QH�CVOQURJGTKE�RJ[UKECN�CPF�EJGOKECN�RTQEGUUGU�KPXQNXKPI�VYQ�ENCUUGU�QH�RTGEWTUQT

RQNNWVCPVU��TGCEVKXG�81%U�CPF�01 ���6JG�HQTOCVKQP�QH�1 �CPF�QVJGT�QZKFCPVU�HTQO�KVUZ �

RTGEWTUQTU�KU�C�EQORNGZ��PQPNKPGCT�HWPEVKQP�QH�OCP[�HCEVQTU��KPENWFKPI�VJG�KPVGPUKV[�CPF

URGEVTCN�FKUVTKDWVKQP�QH�UWPNKIJV��CVOQURJGTKE�OKZKPI�CPF�TGNCVGF�OGVGQTQNQIKECN�EQPFKVKQPU��VJG

TGCEVKXKV[�QH�VJG�OKZVWTG�QH�QTICPKE�EQORQWPFU�KP�CODKGPV�CKT��VJG�EQPEGPVTCVKQPU�QH�RTGEWTUQT

EQORQWPFU�KP�CODKGPV�CKT��CPF��YKVJKP�TGCUQPCDNG�EQPEGPVTCVKQPU�TCPIGU��VJG�TCVKQ�DGVYGGP�VJG

EQPEGPVTCVKQPU�QH�TGCEVKXG�81%U�CPF�01 �Z
+P�VJG�HTGG�VTQRQURJGTG�CPF�KP�OCP[�TGNCVKXGN[��ENGCP��CTGCU�QH�VJG�2$.��%* �KU�VJG�

EJKGH�QTICPKE�RTGEWTUQT�VQ�KP�UKVW�RJQVQEJGOKECN�RTQFWEVKQP�QH�1 �CPF�TGNCVGF�QZKFCPVU���

'ZEGRVKQPU�ECP�KPENWFG�ENGCP�HQTGUVGF�QT�XGIGVCVGF�CTGCU�GOKVVKPI�DKQIGPKE�QTICPKEU���6JG

OCLQT�VTQRQURJGTKE�TGOQXCN�RTQEGUU�HQT�%* �KU�D[�TGCEVKQP�YKVJ�1*�TCFKECNU���+P�VJG�EQORNGZ�

E[ENKE�TGCEVKQPU�VJCV�TGUWNV�KP�QZKFCVKQP�QH�%* ��VJGTG�ECP�DG�C�PGV�KPETGCUG�KP�1 �QT�C�PGV�NQUU� �

QH�1 ��FGRGPFKPI�OCKPN[�QP�VJG�01�EQPEGPVTCVKQP����

���������1\QPG�(QTOCVKQP�KP�VJG�2QNNWVGF�6TQRQURJGTG
6JG�UCOG�DCUKE�RTQEGUUGU�D[�YJKEJ�%* �KU�QZKFK\GF�QEEWT�KP�VJG�CVOQURJGTKE�

QZKFCVKXG�FGITCFCVKQP�QH�QVJGT��GXGP�OQTG�TGCEVKXG�CPF�OQTG�EQORNGZ�81%U���6JG�QPN[

UKIPKHKECPV�KPKVKCVQT�QH�VJG�RJQVQEJGOKECN�HQTOCVKQP�QH�1 �KP�VJG�VTQRQURJGTG�KU�VJG�RJQVQN[UKU�QH�

01 ��[KGNFKPI�01�CPF�C�ITQWPF�UVCVG�QZ[IGP�CVQO�VJCV�TGCEVU�YKVJ�OQNGEWNCT�QZ[IGP�VQ�HQTO�

1 ���6JG�1 �VJWU�HQTOGF�TGCEVU�YKVJ�01��[KGNFKPI�1 �CPF�01 ���6JGUG�E[ENKE�TGCEVKQPU�CVVCKP� � � �

GSWKNKDTKWO�KP�VJG�CDUGPEG�QH�81%U���+P�VJG�RTGUGPEG�QH�81%U��JQYGXGT��VJG�GSWKNKDTKWO�KU

WRUGV��TGUWNVKPI��HTQO�C�EQORNGZ�UGTKGU�QH�EJCKP�TGCEVKQPU��KP�C�PGV�KPETGCUG�KP�1 ����

6JG�MG[�TGCEVKXG�URGEKGU�KP�VJG�VTQRQURJGTG�KU�VJG�1*�TCFKECN��YJKEJ�KU�TGURQPUKDNG

HQT�KPKVKCVKPI�VJG�QZKFCVKXG�FGITCFCVKQP�TGCEVKQPU�QH�CNOQUV�CNN�81%U���#U�KP�VJG�%* �QZKFCVKQP�

E[ENG��VJG�EQPXGTUKQP�QH�01�VQ�01 �FWTKPI�VJG�QZKFCVKQP�QH�81%U�KU�CEEQORCPKGF�D[�VJG�

RTQFWEVKQP�QH�1 �CPF�VJG�GHHKEKGPV�TGIGPGTCVKQP�QH�VJG�1*�TCFKECN���6JG�1 �CPF�2#0U�HQTOGF�KP� �

RQNNWVGF�CVOQURJGTGU�KPETGCUG�YKVJ�VJG�01 �01�EQPEGPVTCVKQP�TCVKQ����

#V�PKIJV��KP�VJG�CDUGPEG�QH�RJQVQN[UKU�QH�TGCEVCPVU��VJG�UKOWNVCPGQWU�RTGUGPEG�QH�1�

CPF�01 �TGUWNVU�KP�VJG�HQTOCVKQP�QH�VJG�01 �TCFKECN���6JG�TGCEVKQP�YKVJ�01 �TCFKECNU�CRRGCTU�VQ� � �
� �

EQPUVKVWVG�C�OCLQT�UKPM�HQT�CNMGPGU��ETGUQNU��CPF�UQOG�QVJGT�EQORQWPFU��CNVJQWIJ�CNM[N�01�
�

EJGOKUVT[�KU�PQV�YGNN�EJCTCEVGTK\GF�

/QUV�KPQTICPKE�ICU�RJCUG�RTQEGUUGU��VJCV�KU��VJG�PKVTQIGP�E[ENG�CPF�KVU

KPVGTTGNCVKQPUJKRU�YKVJ�1 �RTQFWEVKQP��CTG�YGNN�WPFGTUVQQF��VJG�EJGOKUVT[�QH�VJG�81%U�KP�

CODKGPV�CKT��JQYGXGT��KU�PQV���6JG�EJGOKECN�NQUU�RTQEGUUGU�QH�ICU�RJCUG�81%U��YKVJ

EQPEQOKVCPV�RTQFWEVKQP�QH�1 ��KPENWFG�TGCEVKQP�YKVJ�1*��01 ��1 ��CPF�RJQVQN[UKU���� � �

6JG�OCLQT�ENCUUGU�QH�81%U�KP�CODKGPV�CKT�CTG�CNMCPGU��CNMGPGU�
KPENWFKPI�CNMGPGU

HTQO�DKQIGPKE�UQWTEGU���CTQOCVKE�J[FTQECTDQPU��ECTDQP[N�EQORQWPFU��CNEQJQNU��CPF�GVJGTU���#

YKFG�TCPIG�QH�NKHGVKOGU�KP�VJG�CVOQURJGTG��HTQO�OKPWVGU�VQ�[GCTU��EJCTCEVGTK\G�VJG�81%U�

� 6JG�QPN[�KORQTVCPV�TGCEVKQP�QH�CNMCPGU�KU�YKVJ�1*�TCFKECNU���(QT�CNMCPGU�JCXKPI

ECTDQP�EJCKP�NGPIVJU�QH�HQWT�QT�NGUU�
�% ���VJG�EJGOKUVT[�KU�YGNN�WPFGTUVQQF�CPF�VJG�TGCEVKQP�

TCVGU�CTG�UNQY���(QT��% �CNMCPGU��VJG�UKVWCVKQP�KU�OQTG�EQORNGZ�DGECWUG�HGY�TGCEVKQP�RTQFWEVU�

JCXG�DGGP�HQWPF��$TCPEJGF�CNMCPGU�
G�I���KUQDWVCPG��JCXG�TCVGU�QH�TGCEVKQP�VJCV�CTG�JKIJN[

FGRGPFGPV�QP�UVTWEVWTG���+V�KU�FKHHKEWNV�VQ�TGRTGUGPV�TGCEVKQPU�QH�VJGUG�81%U�UCVKUHCEVQTKN[�KP�VJG



�����

EJGOKECN�OGEJCPKUOU�QH�CKT�SWCNKV[�OQFGNU���5VCDNG�RTQFWEVU�QH�CNMCPG�RJQVQQZKFCVKQP�CTG

MPQYP�VQ�KPENWFG�ECTDQP[N�EQORQWPFU��CNM[N�PKVTCVGU��CPF���J[FTQZ[ECTDQP[NU���/CLQT

WPEGTVCKPVKGU�KP�VJG�CVOQURJGTKE�EJGOKUVT[�QH�VJG�CNMCPGU�EQPEGTP�VJG�EJGOKUVT[�QH�CNM[N�PKVTCVG

HQTOCVKQP��VJGUG�WPEGTVCKPVKGU�CHHGEV�VJG�COQWPV�QH�01�VQ�01 �EQPXGTUKQP�QEEWTTKPI�CPF��

JGPEG��VJG�COQWPVU�QH�1 �HQTOGF�FWTKPI�RJQVQEJGOKECN�FGITCFCVKQP�QH�VJG�CNMCPGU����

#NMGPGU�TGCEV�KP�CODKGPV�CKT�YKVJ�1*�CPF�01 �TCFKECNU�CPF�YKVJ�1 ���#NN�VJTGG� �
�

RTQEGUUGU�CTG�KORQTVCPV�CVOQURJGTKE�VTCPUHQTOCVKQP�RTQEGUUGU��CPF�CNN�RTQEGGF�D[�KPKVKCN

CFFKVKQP�VQ�VJG� %�%��DQPFU���2TQFWEVU�QH�CNMGPG�RJQVQQZKFCVKQP�KPENWFG�ECTDQP[N

EQORQWPFU��J[FTQZ[PKVTCVGU�CPF�PKVTCVQECTDQP[NU��CPF�FGEQORQUKVKQP�RTQFWEVU�HTQO�VJG

GPGTI[�TKEJ�DKTCFKECNU�HQTOGF�KP�CNMGPG�1 �TGCEVKQPU���/CLQT�WPEGTVCKPVKGU�KP�VJG�CVOQURJGTKE�

EJGOKUVT[�QH�VJG�CNMGPGU�EQPEGTP�VJG�RTQFWEVU�CPF�OGEJCPKUOU�QH�VJGKT�TGCEVKQPU�YKVJ�1 ��
GURGEKCNN[�VJG�TCFKECN�[KGNFU�
YJKEJ�CHHGEV�VJG�1 �HQTOCVKQP�[KGNFU����

6JG�QPN[�VTQRQURJGTKECNN[�KORQTVCPV�NQUU�RTQEGUU�HQT�CTQOCVKEU�
DGP\GPG�CPF�VJG

CNM[N�UWDUVKVWVGF�DGP\GPGU��KU�D[�TGCEVKQP�YKVJ�VJG�1*�TCFKECN��HQNNQYGF�D[�*�CVQO�CDUVTCEVKQP

QT�1*�TCFKECN�CFFKVKQP���2TQFWEVU�QH�CTQOCVKE�J[FTQECTDQP�RJQVQQZKFCVKQP�KPENWFG�RJGPQNKE

EQORQWPFU��CTQOCVKE�CNFGJ[FGU����FKECTDQP[NU�
G�I���IN[QZCN���CPF�WPUCVWTCVGF�ECTDQP[N�QT

J[FTQZ[ECTDQP[N�EQORQWPFU���#TQOCVKEU�CRRGCT�VQ�CEV�CU�UVTQPI�01 �UKPMU�WPFGT�NQY�01Z Z

EQPFKVKQPU���/CLQT�WPEGTVCKPVKGU�KP�VJG�CVOQURJGTKE�EJGOKUVT[�QH�CTQOCVKE�J[FTQECTDQPU�CTG

OCKPN[�YKVJ�TGICTF�VQ�TGCEVKQP�OGEJCPKUOU�CPF�RTQFWEVU�WPFGT�CODKGPV�EQPFKVKQPU�
K�G���HQT

01 �EQPEGPVTCVKQP�EQPFKVKQPU�VJCV�QEEWT�KP�WTDCP�CPF�TWTCN�CTGCU����6JGUG�WPEGTVCKPVKGU�KORCEVZ

QP�VJG�TGRTGUGPVCVKQP�QH�OGEJCPKUOU�KP�OQFGNU�

6TQRQURJGTKECNN[�KORQTVCPV�NQUU�RTQEGUUGU�HQT�ECTDQP[N�EQORQWPFU�PQV�EQPVCKPKPI

 %�%��DQPFU�CTG�RJQVQN[UKU�CPF�TGCEVKQP�YKVJ�VJG�1*�TCFKECN��VJQUG�VJCV�EQPVCKP�UWEJ

DQPFU�ECP�WPFGTIQ�VJG�UCOG�TGCEVKQPU�CU�CNMGPGU���2JQVQN[UKU�KU�VJG�OCLQT�NQUU�RTQEGUU�HQT

*%*1�
VJG�UKORNGUV�CNFGJ[FG��CPF�CEGVQPG�
VJG�UKORNGUV�MGVQPG���CU�YGNN�CU�HQT�VJG

FKECTDQP[NU���4GCEVKQPU�YKVJ�1*�TCFKECNU�CTG�ECNEWNCVGF�VQ�DG�VJG�FQOKPCPV�ICU�RJCUG�NQUU

RTQEGUU�HQT�VJG�JKIJGT�CNFGJ[FGU�CPF�MGVQPGU���2TQFWEVU�HQTOGF�CPF�VJG�KORQTVCPEG�QH

RJQVQN[UKU�CTG�OCLQT�WPEGTVCKPVKGU�KP�VJG�EJGOKUVT[�QH�ECTDQP[N�EQORQWPFU�

#NEQJQNU�CPF�GVJGTU�KP�CODKGPV�CKT�TGCEV�QPN[�YKVJ�VJG�1*�TCFKECN��YKVJ�VJG�TGCEVKQP

RTQEGGFKPI�RTKOCTKN[�XKC�*�CVQO�CDUVTCEVKQP�HTQO�VJG�%�*�DQPFU�KP�VJGUG�EQORQWPFU�

+V�UJQWNF�DG�PQVGF�VJCV�VJG�RJQVQQZKFCVKQP�TGCEVKQPU�QH�EGTVCKP�JKIJGT�OQNGEWNCT

YGKIJV�81%U�ECP�NGCF�VQ�VJG�HQTOCVKQP�QH�UKIPKHKECPV�[KGNFU�QH�QTICPKE�RCTVKEWNCVGU�KP�CODKGPV

CKT���6JG�EJGOKECN�RTQEGUUGU�KPXQNXGF�KP�VJG�HQTOCVKQP�QH�1 �CPF�QVJGT�RJQVQEJGOKECN�

RQNNWVCPVU�NGCF�VQ�VJG�HQTOCVKQP�QH�1*�TCFKECNU�CPF�QZKFK\GF�81%�TGCEVKQP�RTQFWEVU�VJCV�CTG�QH

NQY�GPQWIJ�XQNCVKNKV[�VQ�DG�RTGUGPV�CU�QTICPKE�RCTVKEWNCVG�OCVVGT���*[FTQZ[N�TCFKECNU�VJCV

QZKFK\G�81%U�CNUQ�TGCEV�YKVJ�01 �CPF�51 �VQ�HQTO�*01 �CPF�* 51 ��TGURGEVKXGN[��YJKEJ�ECP� � � � �

DGEQOG�KPEQTRQTCVGF�KPVQ�CGTQUQNU�CU�RCTVKEWNCVG�PKVTCVG�CPF�UWNHCVG���%QPVTQNU�CKOGF�CV

TGFWEKPI�1 �YKNN�CNUQ�KORCEV�CEKF�CPF�UGEQPFCT[�CGTQUQN�HQTOCVKQP�KP�VJG�CVOQURJGTG����

3.7.2 Meteorological Processess Influencing Ozone Formation and Transport
���������/GVGQTQNQIKECN�2TQEGUUGU

6JG�UWTHCEG�GPGTI[�
TCFKCVKQP��DWFIGV�QH�VJG�GCTVJ�UVTQPIN[�KPHNWGPEGU�VJG�F[PCOKEU

QH�VJG�2$.�CPF��KP�EQODKPCVKQP�YKVJ�U[PQRVKE�YKPFU��RTQXKFGU�VJG�HQTEGU�HQT�VJG�XGTVKECN�HNWZGU

QH�JGCV��OCUU��CPF�OQOGPVWO���6JG�TGFKUVTKDWVKQP�QH�GPGTI[�VJTQWIJ�VJG�2$.�ETGCVGU



�����

VJGTOQF[PCOKE�EQPFKVKQPU�VJCV�KPHNWGPEG�XGTVKECN�OKZKPI���'PGTI[�DCNCPEGU�TGSWKTG�UVWF[�UQ

VJCV�OQTG�TGCNKUVKE�UKOWNCVKQPU�ECP�DG�OCFG�QH�VJG�UVTWEVWTG�QH�VJG�2$.�

&C[�VQ�FC[�XCTKCDKNKV[�KP�1 �EQPEGPVTCVKQPU�FGRGPFU�JGCXKN[�QP�FC[�VQ�FC[�XCTKCVKQPU�

KP�OGVGQTQNQIKECN�EQPFKVKQPU���(QT�GZCORNG��VJG�EQPEGPVTCVKQP�QH�CP�CKT�RQNNWVCPV�FGRGPFU

UKIPKHKECPVN[�QP�VJG�FGITGG�QH�OKZKPI�VJCV�QEEWTU�DGVYGGP�VJG�VKOG�C�RQNNWVCPV��QT�KVU

RTGEWTUQTU��KU�GOKVVGF�CPF�VJG�CTTKXCN�QH�VJG�RQNNWVCPV�CV�VJG�TGEGRVQT���+PXGTUKQP�NC[GTU�
NC[GTU

KP�YJKEJ�VGORGTCVWTG�KPETGCUGU�YKVJ�JGKIJV�CDQXG�ITQWPF�NGXGN��CTG�RTQOKPGPV�FGVGTOKPCPVU�QH

VJG�FGITGG�QH�CVOQURJGTKE�XGTVKECN�OKZKPI�CPF��VJWU��VJG�FGITGG�VQ�YJKEJ�1 �CPF�QVJGT�

RQNNWVCPVU�YKNN�DG�FKURGTUGF�QT�CEEWOWNCVG���1\QPG�NGHV�KP�C�NC[GT�CNQHV��CU�VJG�TGUWNV�QH�TGFWEGF

VWTDWNGPEG�CPF�OKZKPI�CV�VJG�GPF�QH�FC[NKIJV�JQWTU��ECP�DG�VTCPURQTVGF�VJTQWIJ�VJG�PKIJV��QHVGP

VQ�CTGCU�HCT�TGOQXGF�HTQO�RQNNWVKQP�UQWTEGU���&QYPYCTF�OKZKPI�QP�VJG�UWDUGSWGPV�FC[�ECP

TGUWNV�KP�KPETGCUGU�KP�NQECN�EQPEGPVTCVKQPU�HTQO�VJG�VTCPURQTVGF�1 ����

)TQYKPI�GXKFGPEG�KPFKECVGU�VJCV�VJG�EQPXGPVKQPCN�WUG�QH�OKZKPI�JGKIJVU�KP�OQFGNKPI

KU�CP�QXGTUKORNKHKECVKQP�QH�VJG�EQORNGZ�RTQEGUUGU�D[�YJKEJ�RQNNWVCPVU�CTG�TGFKUVTKDWVGF�YKVJKP

WTDCP�CTGCU���+P�CFFKVKQP��KV�KU�PGEGUUCT[�VQ�VTGCV�VJG�VWTDWNGPV�UVTWEVWTG�QH�VJG�CVOQURJGTG

FKTGEVN[�CPF�VQ�CEMPQYNGFIG�VJG�XGTVKECN�XCTKCVKQPU�KP�OKZKPI�

)GQITCRJ[�ECP�UKIPKHKECPVN[�CHHGEV�VJG�FKURGTUKQP�QH�RQNNWVCPVU�CNQPI�VJG�EQCUV�QT

UJQTG�QH�QEGCPU�CPF�NCMGU���6GORGTCVWTG�ITCFKGPVU�DGVYGGP�DQFKGU�QH�YCVGT�CPF�NCPF�OCUUGU

KPHNWGPEG�VJG�KPEKFGPEG�QH�UWTHCEG�EQPFKVKQPU���6JG�VJGTOQF[PCOKEU�QH�YCVGT�DQFKGU�OC[�RNC[�C

UKIPKHKECPV�TQNG�KP�UQOG�TGIKQPCN�UECNG�GRKUQFGU�QH�JKIJ�1 �EQPEGPVTCVKQPU��

#P��CKT�OCUU��KU�C�TGIKQP�QH�CKT��WUWCNN[�QH�OWNVKUVCVG�FKOGPUKQP��VJCV�GZJKDKVU

UKOKNCT�VGORGTCVWTG��JWOKFKV[��CPF�UVCDKNKV[�EJCTCEVGTKUVKEU���'RKUQFGU�QH�JKIJ�1 �EQPEGPVTCVKQPU�

KP�WTDCP�CTGCU�QHVGP�CTG�CUUQEKCVGF�YKVJ�JKIJ�EQPEGPVTCVKQPU�QH�1 �KP�VJG�UWTTQWPFKPIU��

6JG�VTCPURQTV�QH�1 �CPF�KVU�RTGEWTUQTU�DG[QPF�VJG�WTDCP�UECNG�
����MO��VQ�

PGKIJDQTKPI�TWTCN�CPF�WTDCP�CTGCU�JCU�DGGP�YGNN�FQEWOGPVGF�CPF�YCU�FGUETKDGF�KP�VJG�����

'2#�ETKVGTKC�FQEWOGPV�HQT�1 ���#TGCU�QH�1 �CEEWOWNCVKQP�CTG�EJCTCEVGTK\GF�D[�U[PQRVKE�UECNG� �

UWDUKFGPEG�QH�CKT�KP�VJG�HTGG�VTQRQURJGTG��TGUWNVKPI�KP�FGXGNQROGPV�QH�CP�GNGXCVGF�KPXGTUKQP

NC[GT��TGNCVKXGN[�NQY�YKPF�URGGFU�CUUQEKCVGF�YKVJ�C�YGCM�JQTK\QPVCN�RTGUUWTG�ITCFKGPV�CTQWPF�C

UWTHCEG�JKIJ�RTGUUWTG�U[UVGO��C�NCEM�QH�ENQWFKPGUU��CPF�JKIJ�VGORGTCVWTGU�

���������/GVGQTQNQIKECN�2CTCOGVGTU
7NVTCXKQNGV�TCFKCVKQP�HTQO�VJG�UWP�RNC[U�C�MG[�TQNG�KP�KPKVKCVKPI�VJG�RJQVQEJGOKECN

RTQEGUUGU�NGCFKPI�VQ�1 �HQTOCVKQP�CPF�CHHGEVU�KPFKXKFWCN�RJQVQN[VKE�TGCEVKQP�UVGRU���6JGTG�KU�

NKVVNG�GORKTKECN�GXKFGPEG�KP�VJG�NKVGTCVWTG��JQYGXGT��NKPMKPI�FC[�VQ�FC[�XCTKCVKQPU�KP�QDUGTXGF

78�TCFKCVKQP�NGXGNU�YKVJ�XCTKCVKQPU�KP�1 �NGXGNU��

#P�CUUQEKCVKQP�DGVYGGP�VTQRQURJGTKE�1 �EQPEGPVTCVKQPU�CPF�VTQRQURJGTKE�

VGORGTCVWTG�JCU�DGGP�FGOQPUVTCVGF���2NQVU�QH�FCKN[�OCZKOWO�1 �EQPEGPVTCVKQPU�XGTUWU�

OCZKOWO�FCKN[�VGORGTCVWTG�HQT�VJG�UWOOGT�OQPVJU�QH������VQ������HQT�HQWT�WTDCP�CTGCU��HQT

GZCORNG��UJQY�CP�CRRCTGPV�WRRGT�DQWPF�QP�1 �EQPEGPVTCVKQPU�VJCV�KPETGCUGU�YKVJ�VGORGTCVWTG���

#�UKOKNCT�SWCNKVCVKXG�TGNCVKQPUJKR�GZKUVU�CV�C�PWODGT�QH�TWTCN�NQECVKQPU�

6JG�TGNCVKQPUJKR�DGVYGGP�YKPF�URGGF�CPF�1 �DWKNFWR�XCTKGU�HTQO�QPG�RCTV�QH�VJG�

EQWPVT[�VQ�CPQVJGT���4GUGCTEJ�FQPG�FWTKPI�VJG�515�
KP�VJG��#VNCPVC�KPVGPUKXG��HKGNF�UVWF[�

KPFKECVGU�VJCV�OGCUWTGOGPVU�QH�XCTKCVKQPU�KP�YKPF�URGGF�COQPI�OGVJQFU�CV�C�RCTVKEWNCT�NGXGN

CDQXG�ITQWPF�OWUV�DG�NCTIGT�VJCP�CDQWV���O�U�VQ�DG�EQPUKFGTGF�UVCVKUVKECNN[�UKIPKHKECPV�

���������0QTOCNK\CVKQP�QH�6TGPFU



�����

5VCVKUVKECN�VGEJPKSWGU�
G�I���TGITGUUKQP�VGEJPKSWGU��ECP�DG�WUGF�VQ�JGNR�KFGPVKH[�TGCN

VTGPFU�KP�1 �EQPEGPVTCVKQPU��DQVJ�KPVTC�CPPWCN�CPF�KPVGT�CPPWCN��D[�PQTOCNK\KPI�OGVGQTQNQIKECN�

XCTKCDKNKV[���+P�VJG�515��HQT�GZCORNG��TGITGUUKQP�VGEJPKSWGU�YGTG�WUGF�UWEEGUUHWNN[�VQ�HQTGECUV

1 �NGXGNU�VQ�GPUWTG�VJCV�URGEKCNK\GF�OGCUWTGOGPVU�YGTG�OCFG�QP�CRRTQRTKCVG�FC[U��

3.7.3  Precursors
���������8QNCVKNG�1TICPKE�%QORQWPF�'OKUUKQPU

*WPFTGFU�QH�81%U��EQOOQPN[�EQPVCKPKPI�HTQO���VQ�CDQWV����ECTDQP�CVQOU��CTG

GOKVVGF�D[�GXCRQTCVKXG�CPF�EQODWUVKQP�RTQEGUUGU�HTQO�C�NCTIG�PWODGT�QH�UQWTEG�V[RGU���6QVCN

7�5��81%�GOKUUKQPU�KP������YGTG�GUVKOCVGF�CV������6I���6JG�VYQ�NCTIGUV�UQWTEG�ECVGIQTKGU

YGTG�KPFWUVTKCN�RTQEGUUGU�
�����6I��CPF�VTCPURQTVCVKQP�
����6I����'OKUUKQPU�QH�81%U�HTQO

JKIJYC[�XGJKENGU�CEEQWPVGF�HQT�CNOQUV�����QH�VJG�VTCPURQTVCVKQP�TGNCVGF�GOKUUKQPU��UVWFKGU

JCXG�UJQYP�VJCV�VJG�OCLQTKV[�QH�VJGUG�81%�GOKUUKQPU�EQOG�HTQO�CDQWV�����QH�VJG

CWVQOQDKNGU�KP�UGTXKEG��OCP[��QH�YJKEJ�CTG�QNFGT�ECTU�VJCV�CTG�RQQTN[�OCKPVCKPGF�

6JG�CEEWTCE[�QH�81%�GOKUUKQP�GUVKOCVGU�KU�FKHHKEWNV�VQ�FGVGTOKPG��DQVJ�HQT

UVCVKQPCT[�CPF�OQDKNG�UQWTEGU���9KVJKP�OCLQT�CTGC�UQWTEGU��FGXKCVKQPU�QH�GOKUUKQP�TCVGU�HTQO

KPFKXKFWCN�UQWTEGU�HTQO�CUUKIPGF�CXGTCIG�HCEVQTU�ECP�TGUWNV�KP�GTTQT�HQT�VJG�GPVKTG�CTGC�UQWTEG��

'XCRQTCVKXG�GOKUUKQPU��YJKEJ�FGRGPF�QP�VGORGTCVWTG�CPF�QVJGT�GPXKTQPOGPVCN�HCEVQTU�

EQORQWPF�VJG�FKHHKEWNVKGU�QH�CUUKIPKPI�CEEWTCVG�GOKUUKQP�HCEVQTU���+P�CUUKIPKPI�81%�GOKUUKQP

GUVKOCVGU�VQ�VJG�OQDKNG�UQWTEG�ECVGIQT[��OQFGNU�CTG�WUGF�VJCV�KPEQTRQTCVG�PWOGTQWU�KPRWV

RCTCOGVGTU�
G�I���V[RG�QH�HWGN�WUGF��V[RG�QH�GOKUUKQP�EQPVTQNU��CIG�QH�XGJKENG���GCEJ�QH�YJKEJ

JCU�UQOG�FGITGG�QH�WPEGTVCKPV[���

#EEQTFKPI�VQ�TGEGPV�UVWFKGU��XGIGVCVKQP�GOKVU�UKIPKHKECPV�SWCPVKVKGU�QH�81%U�KPVQ�VJG

CVOQURJGTG��EJKGHN[�OQPQVGTRGPGU�CPF�KUQRTGPG��DWV�CNUQ�QZ[IGPCVGF�81%U���6JG�OQUV�TGEGPV

DKQIGPKE�81%�GOKUUKQPU�GUVKOCVG�HQT�VJG�7PKVGF�5VCVGU�UJQYGF�CPPWCN�GOKUUKQPU�QH�����

6I�[GCT���%QPKHGTQWU�HQTGUVU�CTG�VJG�NCTIGUV�XGIGVCVKXG�EQPVTKDWVQT�QP�C�PCVKQPCN�DCUKU��DGECWUG

QH�VJGKT�GZVGPUKXG�NCPF�EQXGTCIG���5WOOGTVKOG�DKQIGPKE�GOKUUKQPU�EQORTKUG�OQTG�VJCP�JCNH�QH

VJG�CPPWCN�VQVCNU�KP�CNN�TGIKQPU�DGECWUG�QH�VJGKT�FGRGPFGPEG�QP�VGORGTCVWTG�CPF�XGIGVCVKQPCN

ITQYVJ���$KQIGPKE�GOKUUKQPU�CTG��HQT�VJQUG�TGCUQPU��GZRGEVGF�VQ�DG�JKIJGT�KP�VJG�UQWVJGTP�UVCVGU

VJCP�KP�VJG�PQTVJGTP�

7PEGTVCKPVKGU�KP�DQVJ�DKQIGPKE�CPF�CPVJTQRQIGPKE�81%�GOKUUKQP�KPXGPVQTKGU�RTGXGPV

GUVCDNKUJKPI�VJG�TGNCVKXG�EQPVTKDWVKQPU�QH�VJGUG�VYQ�ECVGIQTKGU�

���������0KVTQIGP�1ZKFGU�'OKUUKQPU
#PVJTQRQIGPKE�01 �KU�CUUQEKCVGF�YKVJ�EQODWUVKQP�RTQEGUUGU���6JG�RTKOCT[�RQNNWVCPVZ

GOKVVGF�KU�01��HQTOGF�CV�JKIJ�EQODWUVKQP�VGORGTCVWTGU�HTQO�VJG�PKVTQIGP�CPF�QZ[IGP�KP�CKT

CPF�HTQO�PKVTQIGP�KP�EQODWUVKQP�HWGN���'OKUUKQPU�QH�01 �KP������KP�VJG�7PKVGF�5VCVGU�VQVCNGFZ

������6I���6JG�VYQ�NCTIGUV�01 �GOKUUKQP�UQWTEGU�CTG�GNGEVTKE�RQYGT�IGPGTCVKQP�RNCPVU�CPFZ

JKIJYC[�XGJKENGU���'OKUUKQPU�QH�01 �VJGTGHQTG�CTG�JKIJGUV�KP�CTGCU�JCXKPI�C�JKIJ�FGPUKV[�QHZ

GNGEVTKE�RQYGT�IGPGTCVKPI�UVCVKQPU�CPF�KP�WTDCP�TGIKQPU�JCXKPI�JKIJ�VTCHHKE�FGPUKVKGU���$GVYGGP

�����CPF�������VTCPURQTVCVKQP�TGNCVGF�GOKUUKQPU�TGOCKPGF�GUUGPVKCNN[�EQPUVCPV��YJGTGCU

UVCVKQPCT[�UQWTEG�01 �GOKUUKQPU�KPETGCUGF�CDQWV�������Z

0CVWTCN�01 �UQWTEGU�KPENWFG�UVTCVQURJGTKE�KPVTWUKQP��QEGCPU��NKIJVPKPI��UQKNU��CPFZ

YKNFHKTGU���.KIJVPKPI�CPF�UQKN�GOKUUKQP�CTG�VJG�QPN[�VYQ�UKIPKHKECPV�PCVWTCN�UQWTEGU�QH�01 �KPZ

VJG�7PKVGF�5VCVGU���6JG�GUVKOCVGF�CPPWCN�NKIJVPKPI�RTQFWEGF�01 �HQT�VJG�EQPVKPGPVCN�7PKVGFZ

5VCVGU�KU������6I��CDQWV�����QH�YJKEJ�KU�IGPGTCVGF�QXGT�VJG�UQWVJGTP�UVCVGU���$QVJ�PKVTKH[KPI



�����

CPF�FGPKVTKH[KPI�QTICPKUOU�KP�VJG�UQKN�ECP�RTQFWEG�01 ��RTKPEKRCNN[�01��'OKUUKQP�TCVGU�FGRGPFZ

OCKPN[�QP�HGTVKNK\CVKQP�NGXGNU�CPF�UQKN�VGORGTCVWTG���+PXGPVQT[KPI�UQKN�01 �GOKUUKQPU�KU�FKHHKEWNVZ

DGECWUG�QH�NCTIG�VGORQTCN�CPF�URCVKCN�XCTKCDKNKV[��DWV�VJG�PCVKQPYKFG�VQVCN�JCU�DGGP�GUVKOCVGF�CV

����6I�[GCT��QH�YJKEJ�CDQWV�����KU�GOKVVGF�KP�URTKPI�CPF�UWOOGT���#DQWV�����QH�VJG�VQVCN

UQKN�01 �KU�GOKVVGF�KP�VJG�CTGC�QH�VJG�EQWPVT[�EQPVCKPKPI�VJG�EGPVTCN�EQTP�DGNV�Z

%QODKPGF�PCVWTCN�UQWTEGU�EQPVTKDWVG�CDQWV�����6I�QH�01 �VQ�VJG�VTQRQURJGTG�QXGTZ

VJG�EQPVKPGPVCN�7PKVGF�5VCVGU���7PEGTVCKPVKGU�KP�PCVWTCN�01 �KPXGPVQTKGU�CTG�OWEJ�NCTIGT�VJCPZ

VJCV�HQT�CPVJTQRQIGPKE�01 �GOKUUKQPU���$GECWUG�C�NCTIG�RTQRQTVKQP�QH�CPVJTQRQIGPKE�01Z Z

GOKUUKQPU�EQOG�HTQO�FKUVKPEV�RQKPV�UQWTEGU��RWDNKUJGF�CPPWCN�GUVKOCVGU�CTG�VJQWIJV�VQ�DG�XGT[

TGNKCDNG�

���������%QPEGPVTCVKQPU�QH�8QNCVKNG�1TICPKE�%QORQWPFU�KP�#ODKGPV�#KT
6JG�81%U�OQUV�HTGSWGPVN[�CPCN[\GF�KP�CODKGPV�CKT�CTG�0/*%U���/QTPKPI

EQPEGPVTCVKQPU�
�����C�O��VQ������C�O���JCXG�DGGP�OGCUWTGF�OQUV�QHVGP�DGECWUG�QH�VJG�WUG�QH

OQTPKPI�FCVC�KP�'-/#�CPF�KP�CKT�SWCNKV[�UKOWNCVKQP�OQFGNU���/CLQT�HKGNF�UVWFKGU�KP����EKVKGU

KP������CPF�KP����EKVKGU�KP������RTQFWEGF�0/*%�OGCUWTGOGPVU�VJCV�UJQYGF�OGFKCP�XCNWGU

TCPIKPI�HTQO������VQ������RRO%�HQT������CPF������VQ������RRO%�KP��������1XGTCNN�OGFKCP

XCNWGU�HTQO�CNN�WTDCP�UKVGU�YGTG�CDQWV������RRO%�KP������CPF������RRO%�KP������

%QORCTCVKXG�FCVC�QXGT�VYQ�FGECFGU�
VJG�����U�VJTQWIJ�VJG�����U��KP�VJG�.QU

#PIGNGU�CPF�0GY�;QTM�%KV[�CTGCU�UJQYGF�FGETGCUGU�KP�0/*%�EQPEGPVTCVKQPU�KP�VJQUG�CTGCU��

%QPEQOKVCPV�EQORQUKVKQPCN�EJCPIGU�YGTG�QDUGTXGF�QXGT�VJG�VYQ�FGECFGU��YKVJ�KPETGCUGU

QDUGTXGF�KP�VJG�RGTEGPVCIG�QH�CNMCPGU�CPF�FGETGCUGU�KP�VJG�RGTEGPVCIG�QH�CTQOCVKE

J[FTQECTDQPU�CPF�CEGV[NGPG���

%QPEWTTGPV�OGCUWTGOGPVU�QH�CPVJTQRQIGPKE�CPF�DKQIGPKE�0/*%U�JCXG�UJQYP�VJCV

DKQIGPKE�0/*%U�WUWCNN[�EQPUVKVWVGF�OWEJ�NGUU�VJCP�����QH�VJG�VQVCN�0/*%U���(QT�GZCORNG�

CXGTCIG�KUQRTGPG�EQPEGPVTCVKQPU�TCPIGF�HTQO�������VQ�������RRO%�CPF�VGTRGPGU�HTQO�������VQ

������RRO%���

���������%QPEGPVTCVKQPU�QH�0KVTQIGP�1ZKFGU�KP�#ODKGPV�#KT
/GCUWTGOGPVU�QH�01 �CV�UKVGU�KP����CPF����7�5��EKVKGU�KP������CPF������Z

TGURGEVKXGN[��UJQYGF�VJCV�OGFKCP�01 �EQPEGPVTCVKQPU�TCPIGF�HTQO������VQ������RRO�KP�OQUV�QHZ

VJGUG�EKVKGU���6JG���C�O��VQ���C�O��OGFKCP�EQPEGPVTCVKQPU�KP�OCP[�QH�VJGUG�EKVKGU�GZEGGFGF�VJG

CPPWCN�CXGTCIG�01 �XCNWGU�QH������VQ������RRO�HQWPF�KP�7�5��OGVTQRQNKVCP�CTGCU�DGVYGGPZ

�����CPF��������0QPWTDCP�01 �EQPEGPVTCVKQPU��TGRQTVGF�CU�CXGTCIG�UGCUQPCN�QT�CPPWCN�01 �Z Z

TCPIG�HTQO��������VQ�������RRO���

4CVKQU�QH���C�O��VQ���C�O��0/1%�VQ�01 �CTG�JKIJGT�KP�UQWVJGCUVGTP�CPFZ

UQWVJYGUVGTP�7�5��EKVKGU�VJCP�KP�PQTVJGCUVGTP�CPF�OKFYGUVGTP�7�5��EKVKGU��CEEQTFKPI�VQ�FCVC

HTQO�'2#	U�OWNVK�EKV[�UVWFKGU�EQPFWEVGF�KP������CPF��������/GFKCP�TCVKQU�TCPIGF�HTQO�����VQ

�����KP�������KP�������OGFKCP�TCVKQU�TCPIGF�HTQO�����VQ������KP�VJG�EKVKGU�UVWFKGF���4WTCN

0/1%�01 �TCVKQU�VGPF�VQ�DG�JKIJGT�VJCP�WTDCP�TCVKQU���/QTPKPI�
��C�O��VQ���C�O��Z

0/1%�01 �TCVKQU�CTG�WUGF�KP�VJG�'-/#�V[RG�QH�VTCLGEVQT[�OQFGN��6TGPFU�HTQO������VQ�����Z

UJQY�FGETGCUGU�KP�VJGUG�TCVKQU�KP�VJG�5QWVJ�%QCUV�#KT�$CUKP�QH�%CNKHQTPKC���6JG�EQTTGNCVKQP�QH

0/1%�01 �TCVKQU�YKVJ�OCZKOWO���J�1 �EQPEGPVTCVKQPU��JQYGXGT��YCU�YGCM�KP�C�TGEGPVZ �

CPCN[UKU�



�����

������� 4CVKQU�QH�%QPEGPVTCVKQPU�QH�0QPOGVJCPG�1TICPKE�%QORQWPFU�VQ�0KVTQIGP
1ZKFGU
6JG�TCVKQU�QH�0/1%�01 �XCT[�UWDUVCPVKCNN[�DGVYGGP�EKVKGU�CPF�YKVJKP�C�IKXGP�EKV[��Z

9KVJ�EGTVCKP�GZEGRVKQPU��WTDCP�0/1%�01 �TCVKQU�JCXG�DGGP�KP�VJG�TCPIG�QH����CPF�DGNQY��Z

+P�EQPVTCUV��TCVKQU�QH�0/1%�01 �KP�TWTCN�CTGCU�VGPF�VQ�GSWCN�QT�GZEGGF������&KUETGRCPEKGUZ

JCXG�DGGP�HQWPF�DGVYGGP�CODKGPV�0/1%�01 �TCVKQU�CPF�GOKUUKQP�KPXGPVQT[�0/1%�01Z Z

TCVKQU��YKVJ�CODKGPV�TCVKQU�QH�0/1%�01 �UKIPKHKECPVN[�GZEGGFKPI�GOKUUKQP�TCVKQU�QHZ

0/1%�01 �Z
6TGPFU�KP�TCVKQU�QH�0/1%�01 �JCXG�UJQYP�FQYPYCTF�VTGPFU�VQ�YGNN�DGNQYZ

���FWTKPI�VJG�����U��DQVJ�HQT�VJG�5QWVJ�%QCUV�#KT�$CUKP�CPF�HQT�EKVKGU�KP�VJG�GCUVGTP�7PKVGF

5VCVGU���$CUGF�QP�VJGUG�NQY�TCVKQU��J[FTQECTDQP�EQPVTQN�UJQWNF�DG�OQTG�GHHGEVKXG�VJCP�01Z

EQPVTQN�YKVJKP�C�PWODGT�QH�EKVKGU�

���������5QWTEG�#RRQTVKQPOGPV�CPF�4GEQPEKNKCVKQP
5QWTEG�CRRQTVKQPOGPV�
PQY�TGICTFGF�CU�U[PQP[OQWU�YKVJ�TGEGRVQT�OQFGNKPI��TGHGTU

VQ�FGVGTOKPKPI�VJG�SWCPVKVCVKXG�EQPVTKDWVKQPU�QH�XCTKQWU�UQWTEGU�QH�81%U�VQ�CODKGPV�CKT

RQNNWVCPV�EQPEGPVTCVKQPU���5QWTEG�TGEQPEKNKCVKQP�TGHGTU�VQ�VJG�EQORCTKUQP�QH�OGCUWTGF�CODKGPV

81%�EQPEGPVTCVKQPU�YKVJ�GOKUUKQPU�KPXGPVQT[�GUVKOCVGU�QH�81%�UQWTEG�GOKUUKQP�TCVGU�HQT�VJG

RWTRQUG�QH�XCNKFCVKPI�VJG�KPXGPVQTKGU�

'CTN[�UVWFKGU�KP�.QU�#PIGNGU�GORNQ[KPI�C��OCUU�DCNCPEG��CRRTQCEJ�VQ�TGEGRVQT

OQFGNKPI�UJQYGF�VJG�HQNNQYKPI�GUVKOCVGF�EQPVTKDWVKQPU�QH�TGURGEVKXG�UQWTEGU�VQ�CODKGPV�CKT

EQPEGPVTCVKQPU�QH�0/1%U�VJTQWIJ�% ���CWVQOQVKXG�GZJCWUV�������YJQNG�ICUQNKPG��

GXCRQTCVKQP�������ICUQNKPG�JGCFURCEG�XCRQT�������EQOOGTEKCN�PCVWTCN�ICU������IGQIGPKE

PCVWTCN�ICU�������CPF�NKSWGHKGF�PCVWTCN�ICU�������4GEGPV�UVWFKGU�KP�GKIJV�7�5��EKVKGU�UJQYGF

VJCV�XGJKENG�GZJCWUV�YCU�VJG�FQOKPCPV�EQPVTKDWVQT�VQ�CODKGPV�81%U�
GZEGRV�KP�$GCWOQPV�

YJGTG�����YCU�TGRQTVGF����'UVKOCVGU�QH�VJG�EQPVTKDWVKQPU�QH�ICUQNKPG�GXCRQTCVKQP�FKHHGT�KP

OGVJQFQNQI[��VJG�OQTG�CRRTQRTKCVG�OGVJQFU�WUGF�TGUWNV�KP�GUVKOCVGU�QH�NCTIG�YJQNG�ICUQNKPG

EQPVTKDWVKQPU�
K�G���GSWCN�VQ�XGJKENG�GZJCWUV�KP�QPG�UVWF[�CPF�����QH�XGJKENG�GZJCWUV�KP�C

UGEQPF�UVWF[��

6JG�EJGOKECN�OCUU�DCNCPEG�CRRTQCEJ�WUGF�HQT�GUVKOCVKPI�CPVJTQRQIGPKE�81%

EQPVTKDWVKQPU�VQ�CODKGPV�CKT�ECPPQV�DG�WUGF�HQT�TGEGRVQT�OQFGNKPI�QH�DKQIGPKE�UQWTEGU��

#�OQFKHKGF�CRRTQCEJ��CRRNKGF�VQ������FCVC�HTQO�C�FQYPVQYP�UKVG�KP�#VNCPVC��KPFKECVGF�C�NQYGT

NKOKV�QH����
���J�CXGTCIG��HQT�VJG�DKQIGPKE�RGTEGPVCIG�QH�VQVCN�CODKGPV�81%U�CV�VJCV�NQECVKQP


KUQRTGPG�YCU�WUGF�CU�VJG�DKQIGPKE�KPFKECVQT�URGEKGU����6JG�RGTEGPVCIG�XCTKGU�FWTKPI�VJG����J

RGTKQF�DGECWUG�QH�VJG�FKWTPCN�
G�I���VGORGTCVWTG��NKIJV�KPVGPUKV[��FGRGPFGPEG�QH�KUQRTGPG

EQPEGPVTCVKQPU��

5QWTEG�TGEQPEKNKCVKQP�FCVC�JCXG�UJQYP�FKURCTKVKGU�DGVYGGP�GOKUUKQP�KPXGPVQT[

GUVKOCVGU�CPF�TGEGRVQT�GUVKOCVGF�EQPVTKDWVKQPU���(QT�DKQIGPKEU��GOKUUKQP�GUVKOCVGU�CTG�ITGCVGT

VJCP�TGEGRVQT�GUVKOCVGF�EQPVTKDWVKQPU���6JG�TGXGTUG�JCU�DGGP�VTWG�HQT�PCVWTCN�ICU�EQPVTKDWVKQPU

GUVKOCVGF�HQT�.QU�#PIGNGU��%QNWODWU��CPF�#VNCPVC�CPF�HQT�TGHKPGT[�GOKUUKQPU�KP�%JKECIQ���

3.7.4  Analytical Methods for Oxidants and Their Precursors
���������1ZKFCPVU�

%WTTGPV�OGVJQFU�WUGF�VQ�OGCUWTG�1 �CTG�%.��78�CDUQTRVKQP�URGEVTQOGVT[��CPF�

PGYN[�FGXGNQRGF�URGEVTQUEQRKE�CPF�EJGOKECN�CRRTQCEJGU��KPENWFKPI�EJGOKECN�CRRTQCEJGU

CRRNKGF�VQ�RCUUKXG�UCORNKPI�FGXKEGU�HQT�1 ��



�����

6JG�%.�OGVJQF��FGUKIPCVGF�CU�VJG�TGHGTGPEG�OGVJQF�D[�'2#��KPXQNXGU�VJG�FKTGEV

ICU�RJCUG�TGCEVKQP�QH�1 �YKVJ�CP�CNMGPG�
% * ��VQ�RTQFWEG�GNGEVTQPKECNN[�GZEKVGF�RTQFWEVU�� � �

YJKEJ�FGEC[�YKVJ�VJG�GOKUUKQP�QH�NKIJV���&GVGEVKQP�NKOKVU�QH�������RRO�CPF�C�TGURQPUG�VKOG�QH

NGUU�VJCP����U�CTG�V[RKECN�QH�EWTTGPVN[�CXCKNCDNG�EQOOGTEKCN�KPUVTWOGPVU���#�RQUKVKXG

KPVGTHGTGPEG�HTQO�CVOQURJGTKE�YCVGT�XCRQT�YCU�TGRQTVGF�KP�VJG�����U�CPF�JCU�TGEGPVN[�DGGP

EQPHKTOGF���2TQRGT�ECNKDTCVKQP�ECP�OKPKOK\G�VJKU�UQWTEG�QH�GTTQT�

%QOOGTEKCN�78�RJQVQOGVGTU�HQT�OGCUWTKPI�1 �JCXG�FGVGEVKQP�NKOKVU�QH�CDQWV�

������RRO��NQPI�VGTO�RTGEKUKQP�YKVJKP�CDQWV�v�����CPF�C�TGURQPUG�VKOG�QH����OKP���1\QPG

JCU�C�HCKTN[�UVTQPI�CDUQTRVKQP�DCPF�YKVJ�C�OCZKOWO�PGCT�����PO��KVU�OQNCT�CDUQTRVKQP

EQGHHKEKGPV�CV�VJCV�YCXGNGPIVJ�KU�YGNN�MPQYP���$GECWUG�VJG�OGCUWTGOGPV�KU�CDUQNWVG��78

RJQVQOGVT[�CNUQ�KU�WUGF�VQ�ECNKDTCVG�QVJGT�1 �OGVJQFU��

#�RQVGPVKCN�FKUCFXCPVCIG�QH�78�RJQVQOGVT[�KU�VJCV�CVOQURJGTKE�EQPUVKVWGPVU�VJCV

CDUQTD�����PO�TCFKCVKQP�
CPF�VJCV�CTG�TGOQXGF�HWNN[�QT�RCTVKCNN[�D[�VJG�/P1 �UETWDDGT�WUGF�KP�

78�1 �RJQVQOGVGTU��YKNN�DG�RQUKVKXG�KPVGTHGTGPEGU�KP�1 �OGCUWTGOGPVU���+PVGTHGTGPEGU�JCXG� �

DGGP�TGRQTVGF�KP�VYQ�TGEGPV�UVWFKGU�DWV�CUUGUUOGPV�QH�VJG�RQVGPVKCN�KORQTVCPEG�QH�UWEJ

KPVGTHGTGPEGU�
G�I���VQNWGPG��UV[TGPG��ETGUQNU��PKVTQETGUQNU��KU�JKPFGTGF�D[�NCEM�QH�CDUQTRVKQP

URGEVTC�FCVC�KP�VJG�����PO�TCPIG�CPF�D[�NCEM�QH�CODKGPV�OGCUWTGOGPVU�QH�OQUV�QH�VJG�CTQOCVKE

RJQVQEJGOKECN�TGCEVKQP�RTQFWEVU���#P�KPVGTHGTGPEG�HTQO�YCVGT�CNUQ�CRRGCTU�VQ�QEEWT�HTQO

EQPFGPUCVKQP�QH�OQKUVWTG�KP�UCORNKPI�NGXGN���4GUWNVU�HTQO�EQNNQECVGF�78�CPF�%.�KPUVTWOGPVU

KPFKECVGF�RQUKVKXG�DKCUGU�KP�VJG�78�FCVC�QH����VQ����RRD�QP�JQV��JWOKF�FC[U�

&KHHGTGPVKCN�QRVKECN�CDUQTRVKQP�URGEVTQOGVT[�JCU�DGGP�WUGF�VQ�OGCUWTG�CODKGPV�1 ��
DWV�HWTVJGT�KPVGTEQORCTKUQPU�YKVJ�QVJGT�OGVJQFU�CPF�KPVGTHGTGPEG�VGUVU�CTG�TGEQOOGPFGF��

2CUUKXG�UCORNKPI�FGXKEGU�RGTOKV�CESWKUKVKQP�QH�RGTUQPCN�JWOCP�GZRQUWTG�FCVC�CPF�QH

1 �OQPKVQTKPI�FCVC�KP�CTGCU�YJGTG�VJG�WUG�QH�KPUVTWOGPVCN�OGVJQFU�KU�PQV�HGCUKDNG���6JTGG�25&U�

CTG�EQOOGTEKCNN[�CXCKNCDNG��CNN�GORNQ[�UQNKF�CDUQTDGPVU�VJCV�TGCEV�YKVJ�1 ���

%CNKDTCVKQP�QH�1 �OGCUWTGOGPV�OGVJQFU�
QVJGT�VJCP�25&U��KU�FQPG�D[�78�

URGEVTQOGVT[�QT�D[�)26�QH�1 �YKVJ�01���7NVTCXKQNGV�RJQVQOGVT[�KU�VJG�TGHGTGPEG�ECNKDTCVKQP�

OGVJQF�CRRTQXGF�D[�'2#���1\QPG�KU�WPUVCDNG�CPF�OWUV�DG�IGPGTCVGF�KP�UKVW�CV�VKOG�QH�WUG�VQ

RTQFWEG�ECNKDTCVKQP�OKZVWTGU���

6YQ�OGVJQFU�IGPGTCNN[�JCXG�DGGP�GORNQ[GF�VQ�OGCUWTG�CVOQURJGTKE�2#0�CPF�KVU

JKIJGT�JQOQNQIWGU���+4�CPF�)%�WUKPI�CP�'%&���#�VJKTF�OGVJQF��NGUU�QHVGP�WUGF��EQWRNGU�)%

YKVJ�C�OQN[DFGPWO�EQPXGTVGT�VJCV�TGFWEGU�2#0�VQ�01�KP�VJG�ICU�RJCUG�CPF�UWDUGSWGPVN[

OGCUWTGU�VJG�01�YKVJ�C�%.�CPCN[\GT���2GTQZ[CEGV[N�PKVTCVG�CPF�VJG�JKIJGT�2#0U�CTG�PQTOCNN[

OGCUWTGF�D[�)%�'%&���&GVGEVKQP�NKOKVU�JCXG�DGGP�GZVGPFGF�VQ���VQ���RRV��WUKPI�ET[QIGPKE

GPTKEJOGPV�QH�UCORNGU�CPF�URGEKHKGF�FGUQTRVKQP�RTQEGFWTGU�VJCV�NKOKV�NQUUGU�CUUQEKCVGF�YKVJ

ET[QUCORNKPI���$GECWUG�2#0�KU�WPUVCDNG�
GZRNQUKXG��CPF�UWDLGEV�VQ�UWTHCEG�TGNCVGF

FGEQORQUKVKQP���VJG�RTGRCTCVKQP�QH�TGNKCDNG�ECNKDTCVKQP�UVCPFCTFU�KU�FKHHKEWNV���/GVJQFU�FGXKUGF

VQ�IGPGTCVG�ECNKDTCVKQP�UVCPFCTFU�KPENWFG�RJQVQN[UKU�QH�UVCVKE�EQPEGPVTCVKQPU�QH�ICUGU��PKVTCVKQP

QH�RGTCEGVKE�CEKF�KP�UKPING�J[FTQECTDQPU��CPF�CPCN[UKU�QH�2#0�CU�01�WPFGT�URGEKHKGF

EQPFKVKQPU�QH�VJG�FKUUQEKCVKQP�QH�2#0�KPVQ�KVU�RTGEWTUQTU�

'CTN[�OGCUWTGOGPVU�QH����VQ����RRD�* 1 �TGRQTVGF�KP�VJG�����U�JCXG�DGGP�HQWPF�VQ� �

DG�KP�GTTQT�DGECWUG�QH�CTVKHCEV�HQTOCVKQP�QH�* 1 �HTQO�TGCEVKQPU�QH�CDUQTDGF�ICUGQWU�1 ��� � �

/QFGNKPI�TGUWNVU�CNUQ�KPFKECVG�VJCV�NQYGT�NGXGNU�QH�* 1 ��QP�VJG�QTFGT�QH���RRD��QEEWT�KP�VJG� �

CVOQURJGTG��

+P�UKVW�OGCUWTGOGPV�OGVJQFU�HQT�* 1 �KPENWFG�(6+4�CPF�6&.#5���6JG�(6+4� �

OGVJQF�KU�URGEKHKE�HQT�* 1 �DWV�JCU�C�JKIJ�FGVGEVKQP�NGXGN�QH�����RRD�
WUKPI�C���MO�RCVJ� �
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NGPIVJ����6JG�6&.#5�OGVJQF�CNUQ�KU�URGEKHKE�CPF�JCU�C�FGVGEVKQP�NGXGN�QH�����RRD�QXGT

CXGTCIKPI�VKOGU�QH�UGXGTCN�OKPWVGU���(QWT�HTGSWGPVN[�WUGF�YGV�EJGOKECN�OGVJQFU�HQT

OGCUWTGOGPV�QH�* 1 �CTG�CXCKNCDNG���#NN�KPXQNXG�VJG�QZKFCVKQP�QH�C�UWDUVTCVG�HQNNQYGF�D[� �

KPUVTWOGPVCN�FGVGEVKQP�CPF�SWCPVKHKECVKQP�QH�VJG�TGUWNVKPI�%.�QT�HNWQTGUEGPEG���&GVGEVKQP�NKOKVU

CTG�EQORCTCDNG�VQ�VJQUG�QH�(6+4�CPF�6&.#5��DWV�KPVGTHGTGPEGU�CTG�EQOOQP�CPF�OWUV�DG

QDXKCVGF�QT�OKPKOK\GF�YKVJ�URGEKHKGF�RTQEGFWTGU�

%CNKDTCVKQP�QH�OGVJQFU�HQT�ICUGQWU�* 1 �OGCUWTGOGPV�TGSWKTGU�VJG�KOOGFKCVG�WUG� �

QH�UVCPFCTF�OKZVWTGU�RTGRCTGF�D[�QPG�QH�UGXGTCN�YGV�EJGOKECN�OGVJQFU�

���������8QNCVKNG�1TICPKE�%QORQWPFU
+PETGCUGF�OQPKVQTKPI�QH�81%U�KU�TGSWKTGF�WPFGT�6KVNG�+��5GEVKQP������QH�VJG�%###

QH������DGECWUG�QH�VJG�TQNG�QH�81%U�CU�RTGEWTUQTU�VQ�VJG�HQTOCVKQP�QH�1 �CPF�QVJGT�

RJQVQEJGOKECN�QZKFCPVU���8QNCVKNG�QTICPKE�EQORQWPFU�CTG�VJQUG�ICUGQWU�QTICPKE�EQORQWPFU

VJCV�JCXG�C�XCRQT�RTGUUWTG�ITGCVGT�VJCP������OO�CPF��IGPGTCNN[��JCXG�C�ECTDQP�EQPVGPV�TCPIKPI

HTQO�% �VJTQWIJ�% ���� ��

6TCFKVKQPCNN[��0/*%U�JCXG�DGGP�OGCUWTGF�D[�OGVJQFU�VJCV�GORNQ[�C�(+&�CU�VJG

UGPUKPI�GNGOGPV�VJCV�OGCUWTGU�C�EJCPIG�KP�KQP�KPVGPUKV[�TGUWNVKPI�HTQO�VJG�EQODWUVKQP�QH�CKT

EQPVCKPKPI�QTICPKE�EQORQWPFU���6JG�OGVJQF�TGEQOOGPFGF�D[�'2#�HQT�VQVCN�0/1%

OGCUWTGOGPV�KPXQNXGU�VJG�ET[QIGPKE�RTGEQPEGPVTCVKQP�QH�PQPOGVJCPG�QTICPKE�EQORQWPFU�CPF

VJG�OGCUWTGOGPV�QH�VJG�TGXQNCVKNK\GF�0/1%U�WUKPI�(+&���6JG�OCKP�VGEJPKSWG�HQT�URGEKCVGF

0/1%�0/*%�OGCUWTGOGPVU�KU�ET[QIGPKE�RTGEQPEGPVTCVKQP�HQNNQYGF�D[�)%�(+&���5[UVGOU

HQT�UCORNKPI�CPF�CPCN[UKU�QH�81%U�JCXG�DGGP�FGXGNQRGF�VJCV�TGSWKTG�PQ�NKSWKF�ET[QIGP�HQT

QRGTCVKQP��[GV�RTQXKFG�UWHHKEKGPV�TGUQNWVKQP�QH�URGEKGU��

5VCKPNGUU�UVGGN�ECPKUVGTU�JCXG�DGEQOG�VJG�EQPVCKPGTU�QH�EJQKEG�HQT�EQNNGEVKQP�QH

YJQNG�CKT�UCORNGU�HQT�0/*%�0/1%�FCVC���%CNKDTCVKQP�RTQEGFWTGU�HQT�0/1%

KPUVTWOGPVCVKQP�TGSWKTG�VJG�IGPGTCVKQP��D[�UVCVKE�QT�F[PCOKE�U[UVGOU��QH�FKNWVG�OKZVWTGU�CV

EQPEGPVTCVKQPU�GZRGEVGF�VQ�QEEWT�KP�CODKGPV�CKT���

2TGHGTTGF�OGVJQFU�HQT�OGCUWTKPI�ECTDQP[N�URGEKGU�
CNFGJ[FGU�CPF�MGVQPGU��KP

CODKGPV�CKT�CTG�URGEVTQUEQRKE�OGVJQFU��QP�NKPG�EQNQTKOGVTKE�OGVJQFU��CPF�*2.%�OGVJQF

GORNQ[KPI�&02*�FGTKXCVK\CVKQP�KP�C�UKNKEC�IGN�ECTVTKFIG���6JG�OQUV�EQOOQP�OGVJQF�KP�EWTTGPV

WUG�HQT�OGCUWTKPI�CNFGJ[FGU�KP�CODKGPV�CKT�KU�VJG�*2.%�&02*�OGVJQF��7UG�QH�CP�1 �UETWDDGT�

JCU�DGGP�TGEQOOGPFGF�VQ�RTGXGPV�KPVGTHGTGPEG�KP�VJKU�OGVJQF�D[�1 �KP�CODKGPV�CKT���%CTDQP[N�

URGEKGU�CTG�TGCEVKXG��OCMKPI�RTGRCTCVKQP�QH�UVCDNG�ECNKDTCVKQP�OKZVWTGU�FKHHKEWNV��DWV�UGXGTCN

OGVJQFU�CTG�CXCKNCDNG�

+ORGVWU�HQT�VJG�FGXGNQROGPV�QH�OGVJQFU�HQT�OGCUWTKPI�VJG�OQTG�TGCEVKXG�QZ[IGP�

CPF�PKVTQIGP�EQPVCKPKPI�QTICPKE�EQORQWPFU�JCU�EQOG�HTQO�VJGKT�TQNGU�CU�RTGEWTUQTU�QT

RTQFWEVU�QH�RJQVQEJGOKECN�QZKFCVKQP�CPF�CNUQ�HTQO�VJG�KPENWUKQP�QH�OCP[�QH�VJGUG�EQORQWPFU

QP�VJG�NKUV�QH�JC\CTFQWU�CKT�RQNNWVCPVU�KP�VJG������%###���/GCUWTGOGPV�QH�VJGUG�281%U�KU

FKHHKEWNV�DGECWUG�QH�VJGKT�TGCEVKXKV[�CPF�YCVGT�UQNWDKNKV[���/GVJQFU�CTG�UVKNN�KP�FGXGNQROGPV�

���������1ZKFGU�QH�0KVTQIGP
0KVTKE�QZKFG�CPF�01 �EQORTKUG�VJG�01 �KPXQNXGF�CU�RTGEWTUQTU�VQ�1 �CPF�QVJGT� Z �

RJQVQEJGOKECN�QZKFCPVU�

�6JG�OQUV�EQOOQP�OGVJQF�QH�01�OGCUWTGOGPV�KU�VJG�ICU�RJCUG�%.�TGCEVKQP�YKVJ

1 ���6JG�%.�OGVJQF�KU�GUUGPVKCNN[�URGEKHKE�HQT�01���%QOOGTEKCN�01�OQPKVQTU�JCXG�FGVGEVKQP�

NKOKVU�QH�C�HGY�RCTVU�RGT�DKNNKQP�D[�XQNWOG�KP�CODKGPV�CKT���%QOOGTEKCN�01�CPCN[\GTU�OC[�PQV
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JCXG�UGPUKVKXKV[�UWHHKEKGPV�HQT�UWTHCEG�OGCUWTGOGPVU�KP�TWTCN�QT�TGOQVG�CTGCU�QT�HQT�CKTDQTPG

OGCUWTGOGPVU���&KTGEV�URGEVTQUEQRKE�OGVJQFU�HQT�01�GZKUV�VJCV�JCXG�XGT[�JKIJ�UGPUKVKXKV[�CPF

UGNGEVKXKV[�HQT�01���/CLQT�FTCYDCEMU�QH�VJGUG�OGVJQFU�CTG�VJGKT�EQORNGZKV[��UK\G��CPF�EQUV�

YJKEJ�TGUVTKEV�VJGUG�OGVJQFU�VQ�TGUGCTEJ�CRRNKECVKQPU���0Q�25&U�GZKUV�HQT�OGCUWTGOGPV�QH�01���

%JGOKNWOKPGUEGPEG�CPCN[\GTU�CTG�VJG�OGVJQF�QH�EJQKEG�HQT�01 �OGCUWTGOGPV��GXGP�

VJQWIJ�VJG[�FQ�PQV�OGCUWTG�01 �FKTGEVN[���/KPKOWO�FGVGEVKQP�NGXGNU�HQT�01 �JCXG�DGGP� �

TGRQTVGF�VQ�DG���VQ����RRD��DWV�OQTG�TGEGPV�GXCNWCVKQPU�JCXG�KPFKECVGF�FGVGEVKQP�NKOKVU�QH�����VQ

��RRDX���4GFWEVKQP�QH�01 �VQ�01�KU�TGSWKTGF�HQT�OGCUWTGOGPV���+P�RTCEVKEG��UGNGEVKXG�

OGCUWTGOGPV�QH�01 �D[�VJKU�CRRTQCEJ�JCU�RTQXGF�FKHHKEWNV���%QOOGTEKCN�KPUVTWOGPVU�VJCV�WUGZ

JGCVGF�ECVCN[VKE�EQPXGTVGTU�VQ�TGFWEG�01 �VQ�01�OGCUWTG�PQV�01�CPF�01 ��DWV�OQTG�PGCTN[� Z

01�CPF�VQVCN�01 ���6JWU��VJG�01 �XCNWG�KPHGTTGF�HTQO�UWEJ�OGCUWTGOGPVU�OC[�DG[ �

UKIPKHKECPVN[�KP�GTTQT��YJKEJ�OC[�KP�VWTP�CHHGEV�VJG�TGUWNVU�QH�OQFGNKPI�QH�CODKGPV�1 ��
5GXGTCN�URGEVTQUEQRKE�CRRTQCEJGU�VQ�01 �FGVGEVKQP�JCXG�DGGP�FGXGNQRGF���#U�PQVGF�

CDQXG�HQT�01��JQYGXGT��VJGUG�OGVJQFU�JCXG�OCLQT�FTCYDCEMU�VJCV�KPENWFG�VJGKT�EQORNGZKV[�

UK\G��CPF�EQUV��YJKEJ��CV�RTGUGPV��QWVYGKIJ�VJG�CFXCPVCIGU�QH�VJGKT�UGPUKVKXKV[�CPF�UGNGEVKXKV[��

2CUUKXG�UCORNGTU�HQT�01 �GZKUV�DWV�CTG�UVKNN�KP�VJG�FGXGNQROGPVCN�UVCIG�HQT�CODKGPV�CKT�

OQPKVQTKPI�

%CNKDTCVKQP�QH�OGVJQFU�HQT�01�OGCUWTGOGPV�KU�FQPG�WUKPI�UVCPFCTF�E[NKPFGTU�QH�01

KP�PKVTQIGP���%CNKDTCVKQP�QH�OGVJQFU�HQT�01 �OGCUWTGOGPV�KPENWFG�VJG�WUG�QH�E[NKPFGTU�QH�01� �

KP�PKVTQIGP�QT�CKT��VJG�WUG�QH�RGTOGCVKQP�VWDGU��CPF�ICU�RJCUG�VKVTCVKQP�

3.7.5  Ozone Air Quality Models
���������&GHKPKVKQPU��&GUETKRVKQPU��CPF�7UGU

2JQVQEJGOKECN�CKT�SWCNKV[�OQFGNU�CTG�WUGF�VQ�RTGFKEV�JQY�1 �EQPEGPVTCVKQPU�EJCPIG�

KP�TGURQPUG�VQ�RTGUETKDGF�EJCPIGU�KP�UQWTEG�GOKUUKQPU�QH�01 �CPF�81%U���6JG[�CTGZ

OCVJGOCVKECN�FGUETKRVKQPU�QH�VJG�CVOQURJGTKE�VTCPURQTV��FKHHWUKQP��TGOQXCN��CPF�EJGOKECN

TGCEVKQPU�QH�RQNNWVCPVU���6JG[�QRGTCVG�QP�UGVU�QH�KPRWV�FCVC�VJCV�EJCTCEVGTK\G�VJG�GOKUUKQPU�

VQRQITCRJ[��CPF�OGVGQTQNQI[�QH�C�TGIKQP�CPF�RTQFWEG�QWVRWVU�VJCV�FGUETKDG�CKT�SWCNKV[�KP�VJCV

TGIKQP��

6YQ�MKPFU�QH�RJQVQEJGOKECN�OQFGNU�CTG�TGEQOOGPFGF�KP�IWKFGNKPGU�KUUWGF�D[�'2#��


���VJG�ITKF�DCUGF�7#/�KU�TGEQOOGPFGF�HQT�OQFGNKPI�1 �QXGT�WTDCP�CTGCU��CPF�
���'-/#�KU�

KFGPVKHKGF�CU�CP�CEEGRVCDNG�CRRTQCEJ�WPFGT�EGTVCKP�EKTEWOUVCPEGU���6JG������%###�OCPFCVG

VJG�WUG�QH�VJTGG�FKOGPUKQPCN�
ITKF�DCUGF��CKT�SWCNKV[�OQFGNU�UWEJ�CU�7#/�KP�FGXGNQRKPI�5+2U

HQT�CTGCU�FGUKIPCVGF�CU�GZVTGOG��UGXGTG��UGTKQWU��QT�OWNVKUVCVG�OQFGTCVG�

+P�ITKF�DCUGF�CKT�SWCNKV[�OQFGNU��VJG�TGIKQP�VQ�DG�OQFGNGF�
VJG�OQFGNKPI�FQOCKP��KU

UWDFKXKFGF�KPVQ�C�VJTGG�FKOGPUKQPCN�CTTC[�QH�ITKF�EGNNU���2GTVKPGPV�CVOQURJGTKE�RTQEGUUGU�CPF

EJGOKECN�TGCEVKQPU�CTG�TGRTGUGPVGF�HQT�GCEJ�EGNN�

+P�VTCLGEVQT[�OQFGNU��UWEJ�CU�'-/#��C�J[RQVJGVKECN�CKT�RCTEGN�OQXGU�VJTQWIJ�VJG

CTGC�QH�KPVGTGUV�CNQPI�C�RCVJ�ECNEWNCVGF�HTQO�YKPF�VTCLGEVQTKGU���'OKUUKQPU�CTG�KPLGEVGF�KPVQ�VJG

CKT�RCTEGN�CPF�WPFGTIQ�XGTVKECN�OKZKPI�CPF�EJGOKECN�VTCPUHQTOCVKQPU���6TCLGEVQT[�OQFGNU

RTQXKFG�C�F[PCOKE�FGUETKRVKQP�QH�CVOQURJGTKE�UQWTEG�TGEGRVQT�TGNCVKQPUJKRU�VJCV�KU�UKORNGT�CPF

NGUU�GZRGPUKXG�VQ�FGTKXG�VJCP�VJCV�QDVCKPGF�HTQO�ITKF�OQFGNU��DWV�OGVGTQNQIKECN�RTQEGUUGU�CTG

JKIJN[�UKORNKHKGF�KP�VTCLGEVQT[�OQFGNU�

6JG�'-/#�DCUGF�OGVJQF�HQT�FGVGTOKPKPI�1 �EQPVTQN�UVTCVGIKGU�JCU�UQOG�

NKOKVCVKQPU��VJG�OQUV�UGTKQWU�QH�YJKEJ�KU�VJCV�RTGFKEVGF�GOKUUKQPU�TGFWEVKQPU�CTG�ETKVKECNN[

FGRGPFGPV�QP�VJG�KPKVKCN�0/*%�01 �TCVKQ�WUGF�KP�VJG�ECNEWNCVKQPU���6JKU�TCVKQ�ECPPQV�DGZ
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FGVGTOKPGF�YKVJ�CP[�EGTVCKPV[�DGECWUG�KV�KU�GZRGEVGF�VQ�DG�SWKVG�XCTKCDNG�KP�VKOG�CPF�URCEG�KP

CP�WTDCP�CTGC���)TKF�DCUGF�OQFGNU�JCXG�VJGKT�NKOKVCVKQPU�CU�YGNN���6JGUG�CTG�RQKPVGF�QWV

UWDUGSWGPVN[�

���������/QFGN�%QORQPGPVU
5RCVKCN�CPF�VGORQTCN�EJCTCEVGTKUVKEU�QH�81%�CPF�01 �GOKUUKQPU�CTG�OCLQT�KPRWVU�VQZ

C�RJQVQEJGOKECN�CKT�SWCNKV[�OQFGN���)TGCVGT�CEEWTCE[�KP�GOKUUKQPU�KPXGPVQTKGU�KU�PGGFGF��HQT

DKQIGPKEU�CPF�HQT�DQVJ�OQDKNG�CPF�UVCVKQPCT[�UQWTEG�EQORQPGPVU���)TKF�DCUGF�CKT�SWCNKV[

OQFGNU�CNUQ�TGSWKTG�CU�KPRWV�VJG�VJTGG�FKOGPUKQPCN�YKPF�HKGNF�HQT�VJG�RJQVQEJGOKECN�GRKUQFG

DGKPI�UKOWNCVGF���6JKU�KPRWV�KU�UWRRNKGF�D[��OGVGQTQNQIKECN�OQFWNGU��YJKEJ�HCNN�KPVQ�QPG�QH

HQWT�ECVGIQTKGU���
���QDLGEVKXG�CPCN[UKU�RTQEGFWTGU��
���FKCIPQUVKE�OGVJQFU��
���F[PCOKE��QT

RTQIPQUVKE��OGVJQFU��CPF�
���J[DTKF�OGVJQFU�VJCV�GODQF[�GNGOGPVU�HTQO�DQVJ�FKCIPQUVKE�CPF

RTQIPQUVKE�CRRTQCEJGU���2TQIPQUVKE�OQFGNU�CTG�DGNKGXGF�VQ�RTQXKFG�C�F[PCOKECNN[�EQPUKUVGPV�

RJ[UKECNN[�TGCNKUVKE��VJTGG�FKOGPUKQPCN�TGRTGUGPVCVKQP�QH�VJG�YKPF�CPF�QVJGT�OGVGQTQNQIKECN

XCTKCDNGU�CV�UECNGU�QH�OQVKQP�PQV�TGUQNXCDNG�D[�CXCKNCDNG�QDUGTXCVKQPU���1WVRWVU�QH�RTQIPQUVKE

OQFGNU�FQ�PQV�CNYC[U�CITGG�YKVJ�QDUGTXCVKQPCN�FCVC��DWV�OGVJQFU�JCXG�DGGP�FGXKUGF�VQ�OKVKICVG

VJGUG�RTQDNGOU�

#�EJGOKECN�MKPGVKE�OGEJCPKUO�
C�UGV�QH�EJGOKECN�TGCEVKQPU���TGRTGUGPVKPI�VJG

KORQTVCPV�TGCEVKQPU�VJCV�QEEWT�KP�VJG�CVOQURJGTG��KU�WUGF�KP�CP�CKT�SWCNKV[�OQFGN�VQ�GUVKOCVG�VJG

PGV�TCVG�QH�HQTOCVKQP�QH�GCEJ�RQNNWVCPV�UKOWNCVGF�CU�C�HWPEVKQP�QH�VKOG���%JGOKECN�OGEJCPKUOU

VJCV�GZRNKEKVN[�VTGCV�GCEJ�KPFKXKFWCN�81%�EQORQPGPV�QH�CODKGPV�CKT�CTG�VQQ�NGPIVJ[�VQ�DG

KPEQTRQTCVGF�KPVQ�VJTGG�FKOGPUKQPCN�CVOQURJGTKE�OQFGNU����.WORGF��OGEJCPKUOU�CTG�VJGTGHQTG

WUGF���6JG�EJGOKECN�OGEJCPKUOU�WUGF�KP�GZKUVKPI�RJQVQEJGOKECN�1 �OQFGNU�EQPVCKP�

WPEGTVCKPVKGU�VJCV�OC[�NKOKV�VJG�CEEWTCE[�QH�VJGKT�RTGFKEVKQPU���$GECWUG�QH�FKHHGTGPV�CRRTQCEJGU

VQ��NWORKPI��QH�TGCEVKQPU��OQFGNU�ECP�RTQFWEG�UQOGYJCV�FKHHGTGPV�TGUWNVU�WPFGT�UKOKNCT

EQPFKVKQPU���$QVJ�VJG�7#/�
7#/�+8��CPF�'2#	U�41/�WUG�VJG�%/$�+8���6JG�%$/�+8�CPF

VJG�5#24%�CPF�4#&/�OGEJCPKUOU�CTG�EQPUKFGTGF�VQ�TGRTGUGPV�VJG�UVCVG�QH�VJG�UEKGPEG���

&T[�FGRQUKVKQP��VJG�TGOQXCN�QH�EJGOKECN�URGEKGU�HTQO�VJG�CVOQURJGTG�D[�KPVGTCEVKQP

YKVJ�ITQWPF�NGXGN�UWTHCEGU��KU�CP�KORQTVCPV�TGOQXCN�RTQEGUU�HQT�1 �QP�DQVJ�WTDCP�CPF�TGIKQPCN�

UECNGU��CPF�KU�KPENWFGF�KP�CNN�WTDCP��CPF�TGIKQPCN�UECNG�OQFGNU���9GV�FGRQUKVKQP�
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����� # TGXKGY QH 0/1%� 01 CPF 0/1%�01 TCVKQU OGCUWTGF KP ���� CPF ����� 4GUGCTEJ
Z Z

6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF

5VCPFCTFU� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������*57�

$GEMGT� -� *�� $TQEMOCPP� -� ,�� $GEJCTC� ,� 
����� 2TQFWEVKQP QH J[FTQIGP RGTQZKFG KP HQTGUV CKT D[ TGCEVKQP QH

Q\QPG YKVJ VGTRGPGU� 0CVWTG 
.QPFQP� ���� ��������

$GEMGT� -� *�� $GEJCTC� ,�� $TQEMOCPP� -� ,� 
����� 5VWFKGU QP VJG HQTOCVKQP QH * 1 KP VJG Q\QPQN[UKU QH� �

CNMGPGU� #VOQU� 'PXKTQP� 2CTV # ��� ������

$GPLCOKP� 5� )�� 5GCOCP� 0� .� 
����� # UKORNG UEJGOG HQT QDLGEVKXG CPCN[UKU KP EWTXGF HNQY� /QP� 9GCVJGT

4GX� ���� ����������

$GTUKU� &�� 8CUUKNKQW� '� 
����� # EJGOKNWOKPGUEGPEG OGVJQF HQT FGVGTOKPKPI Q\QPG� #PCN[UV 
.QPFQP�

��� ��������



�����

$GVVGTVQP� '� #�� *QHHOCPP� /� 4� 
����� *GPT[	U NCY EQPUVCPVU QH UQOG GPXKTQPOGPVCNN[ KORQTVCPV CNFGJ[FGU�

'PXKTQP� 5EK� 6GEJPQN� ��� ����������

$KFNGOCP� 6� (� 
����� #VOQURJGTKE RTQEGUUGU� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

$KGTOCPP� *� 9�� 6WC\QP� '� %�� 9KPGT� #� /�� 9CNNKPIVQP� 6� ,�� 2KVVU� ,� 0�� ,T� 
����� 5KOWNVCPGQWU CDUQNWVG

OGCUWTGOGPVU QH ICUGQWU PKVTQIGP URGEKGU KP WTDCP CODKGPV CKT D[ NQPI RCVJNGPIVJ KPHTCTGF CPF

WNVTCXKQNGV�XKUKDNG URGEVTQUEQR[� #VOQU� 'PXKTQP� ��� ����������

$NCMG� 0� ,�� 2GPMGVV� 5� #�� %NGOKVUJCY� -� %�� #PY[N� 2�� .KIJVOCP� 2�� /CTUJ� #� 4� 9�� $WVEJGT� )� 
�����

'UVKOCVGU QH CVOQURJGTKE J[FTQZ[N TCFKECN EQPEGPVTCVKQPU HTQO VJG QDUGTXGF FGEC[ QH OCP[ TGCEVKXG

J[FTQECTDQPU KP YGNN�FGHKPGF WTDCP RNWOGU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

$TCFUJCY� ,�� 5O[VJ� 5�� $CK� 4�� 5CPFJQNO� 5� 
����� 4GEGPV CFXCPEGU KP VJG FGUKIP QH 01 RJQVQN[VKE�

EQPXGTVGTU� +P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF CKT RQNNWVCPVU� RTQEGGFKPIU QH VJG 7�5�

'2#�#�9/# KPVGTPCVKQPCN U[ORQUKWO� /C[� &WTJCO� 0%� 2KVVUDWTIJ� 2#� #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� R� ���� 
#�9/# URGEKCNV[ EQPHGTGPEG 8+2�����

$TWEMOCPP� 2� 9�� 9KNNPGT� *� 
����� +PHTCTGF URGEVTQUEQRKE UVWF[ QH RGTQZ[CEGV[N PKVTCVG 
2#0� CPF KVU

FGEQORQUKVKQP RTQFWEVU� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

$WJT� /� 2�� 2CTTKUJ� &� &�� 0QTVQP� 4� $�� (GJUGPHGNF� (� %�� 5KGXGTU� 4� '�� 4QDGTVU� ,� /� 
�����

%QPVTKDWVKQP QH QTICPKE PKVTCVGU VQ VJG VQVCN TGCEVKXG PKVTQIGP DWFIGV CV C TWTCN GCUVGTP 7�5� UKVG�

,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

$WTMJCTFV� /� 4�� /CPKIC� 0� +�� 5VGFOCP� &� *�� 2CWT� 4� ,� 
����� )CU EJTQOCVQITCRJKE OGVJQF HQT OGCUWTKPI

PKVTQIGP FKQZKFG CPF RGTQZ[CEGV[N PKVTCVG KP CKT YKVJQWV EQORTGUUGF ICU E[NKPFGTU� #PCN� %JGO� ���

��������

$WTPU� 9� (�� 6KPIG[� &� 6�� 'XCPU� 4� %�� $CVGU� '� *� 
����� 2TQDNGOU YKVJ C 0CHKQPs OGODTCPG FT[GT HQT

FT[KPI EJTQOCVQITCRJKE UCORNGU� ,� %JTQOCVQIT� ���� ����

$WUPGUU� -� 
����� =7PRWDNKUJGF FCVC?� 4KEJNCPF� 9#� 2CEKHKE 0QTVJYGUV .CDQTCVQT[�

%CFNG� 5� *�� )QTUG� 4� #�� .CYUQP� &� 4� 
����� 4GCN�YQTNF XGJKENG GOKUUKQPU� C UWOOCT[ QH VJG VJKTF CPPWCN

%4%�#24#% QP�TQCF XGJKENG GOKUUKQPU YQTMUJQR� #KT 9CUVG ��� ����������

%CFQHH� $� %�� *QFIGUQP� ,� 
����� 2CUUKXG UCORNGT HQT CODKGPV NGXGNU QH PKVTQIGP FKQZKFG� #PCN� %JGO�

��� ����������

%CNKHQTPKC #KT 4GUQWTEGU $QCTF� 
����� # UVWF[ QH VJG GHHGEV QH CVOQURJGTKE JWOKFKV[ QP CPCN[VKECN QZKFCPV

OGCUWTGOGPV OGVJQFU� 2TGUGPVGF CV� ��VJ EQPHGTGPEG =QP? OGVJQFU KP CKT RQNNWVKQP UVWFKGU� ,CPWCT[�

.QPI $GCEJ� %#� 5CETCOGPVQ� %#� #KT CPF +PFWUVTKCN *[IKGPG .CDQTCVQT[�

%CNKHQTPKC #KT 4GUQWTEGU $QCTF� 
����� #PCN[UKU QH VJG CODKGPV 81% FCVC EQNNGEVGF KP VJG UQWVJGTP %CNKHQTPKC #KT

3WCNKV[ 5VWF[ =HKPCN TGRQTV?� 5CETCOGPVQ� %#� %CNKHQTPKC #KT 4GUQWTEGU $QCTF� EQPVTCEV

PQ� #���������

%CTFGNKPQ� %� #�� %JCOGKFGU� 9� .� 
����� 0CVWTCN J[FTQECTDQPU� WTDCPK\CVKQP� CPF WTDCP Q\QPG� ,� )GQRJ[U�

4GU� =#VOQU�? ��� ��������������



�����

%CTFKP� &� $�� .KP� %� %� 
����� #PCN[UKU QH UGNGEVGF RQNCT CPF PQP�RQNCT EQORQWPFU KP CKT WUKPI CWVQOCVGF

��FKOGPUKQPCN EJTQOCVQITCRJ[� +P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF CKT RQNNWVCPVU� RTQEGGFKPIU QH

VJG ���� 7�5� '2#�#�9/# KPVGTPCVKQPCN U[ORQUKWO� X� �� /C[� &WTJCO� 0%� 2KVVUDWTIJ� 2#�

#KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# RWDNKECVKQP 8+2�����

%CTOKEJCGN� )� 4�� 2GVGTU� .� -�� -KVCFC� 6� 
����� # UGEQPF IGPGTCVKQP OQFGN HQT TGIKQPCN�UECNG

VTCPURQTV�EJGOKUVT[�FGRQUKVKQP� #VOQU� 'PXKTQP� ��� ��������

%CTOKEJCGN� )� 4�� 2GVGTU� .� -�� 5C[NQT� 4� &� 
����� 6JG 56'/�++ TGIKQPCN UECNG CEKF FGRQUKVKQP CPF

RJQVQEJGOKECN QZKFCPV OQFGǸ +� CP QXGTXKGY QH OQFGN FGXGNQROGPV CPF CRRNKECVKQPU� #VOQU�

'PXKTQP� 2CTV # ��� ����������

%CTTQNN� /� #�� *CUVKG� &� 4�� 4KFNG[� $� #�� 4QFIGTU� /� 1�� 6QTTGU� #� .�� &CXKU� &� &�� $TCFUJCY� ,� &��

5CPFJQNO� 5� 6�� 5EJKHH� *� +�� -CTGEMK� &� 4�� *CTTKU� )� 9�� /CEMC[� )� +�� )TGIQT[� )� .��

%QPFQP� '� 2�� 6TCKPGT� /�� *WDNGT� )�� /QPV\MC� &� &�� /CFTQPKEJ� 5�� #NDTKVVQP� &� .�� 5KPIJ�

*� $�� $GEM� 5� /�� 5JKRJCO� /� %�� $CEJOGKGT� #� 5� 
����� #KTETCHV OGCUWTGOGPV QH 01 QXGTZ

VJG GCUVGTP 2CEKHKE CPF EQPVKPGPVCN 7PKVGF 5VCVGU CPF KORNKECVKQPU HQT Q\QPG RTQFWEVKQP� ,� )GQRJ[U�

4GU� =#VOQU�? ��� ��������������

%CTVGT� 9� 2� .� 
����� # FGVCKNGF OGEJCPKUO HQT VJG ICU�RJCUG CVOQURJGTKE TGCEVKQPU QH QTICPKE EQORQWPFU�

#VOQU� 'PXKTQP� 2CTV # ��� ��������

%CTVGT� 9� 2� .� 
����� &GXGNQROGPV QH Q\QPG TGCEVKXKV[ UECNGU HQT XQNCVKNG QTICPKE EQORQWPFU� 4GUGCTEJ

6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 4GUGCTEJ CPF 'ZRQUWTG

#UUGUUOGPV .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������

%CTVGT� 9� 2� .� 
����� &GXGNQROGPV QH Q\QPG TGCEVKXKV[ UECNGU HQT XQNCVKNG QTICPKE EQORQWPFU� ,� #KT 9CUVG

/CPCIG� #UUQE� ��� ��������

%CTVGT� 9� 2� .�� #VMKPUQP� 4� 
����� #P GZRGTKOGPVCN UVWF[ QH KPETGOGPVCN J[FTQECTDQP TGCEVKXKV[� 'PXKTQP� 5EK�

6GEJPQN� ��� ��������

%CTVGT� 9� 2� .�� #VMKPUQP� 4� 
����C� #NM[N PKVTCVG HQTOCVKQP HTQO VJG CVOQURJGTKE RJQVQQZKFCVKQP QH CNMCPGU� C

TGXKUGF GUVKOCVKQP OGVJQF� ,� #VOQU� %JGO� �� ��������

%CTVGT� 9� 2� .�� #VMKPUQP� 4� 
����D� %QORWVGT OQFGNKPI UVWF[ QH KPETGOGPVCN J[FTQECTDQP TGCEVKXKV[� 'PXKTQP�

5EK� 6GEJPQN� ��� ��������

%CTVGT� 9� 2� .�� .WTOCPP� (� 9� 
����� 'XCNWCVKQP QH VJG 4#&/ ICU�RJCUG EJGOKECN OGEJCPKUO� 4GUGCTEJ

6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 4GUGCTEJ CPF 'ZRQUWTG

#UUGUUOGPV .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������*57�

%CUUOCUUK� ,� %�� /KVUWVQOK� 5�� 5JGRJGTF� /� 
����� 6JTGG�FKOGPUKQPCN YKPF HKGNFU HQT WUG KP VJG WTDCP CKTUJGF

OQFGN� +P� $GTINWPF� 4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG

GPXKTQPOGPV� RCRGTU HTQO CP KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ�

2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQPU UGTKGU PQ� 64�����

%JCOGKFGU� 9� .�� 6CP� #� 
����� 6JG VYQ�FKOGPUKQPCN FKCIPQUVKE OQFGN HQT VTQRQURJGTKE 1*� CP WPEGTVCKPV[

CPCN[UKU� ,� )GQRJ[U� 4GU� %� 1EGCPU #VOQU� ��� ����������

%JCOGKFGU� 9� .�� .KPFUC[� 4� 9�� 4KEJCTFUQP� ,�� -KCPI� %� 5� 
����� 6JG TQNG QH DKQIGPKE J[FTQECTDQPU

KP WTDCP RJQVQEJGOKECN UOQI� #VNCPVC CU C ECUG UVWF[� 5EKGPEG 
9CUJKPIVQP� &%� ���� ����������



�����

%JCOGKFGU� 9� .�� (GJUGPHGNF� (�� 4QFIGTU� /� 1�� %CTFGNKPQ� %�� /CTVKPG\� ,�� 2CTTKUJ� &�� .QPPGOCP� 9��

.CYUQP� &� 4�� 4CUOWUUGP� 4� #�� <KOOGTOCP� 2�� )TGGPDGTI� ,�� /KFFNGVQP� 2�� 9CPI� 6� 
�����

1\QPG RTGEWTUQT TGNCVKQPUJKRU KP VJG CODKGPV CVOQURJGTG� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

%JCPFNGT� #� 5�� %JQWNCTVQP� 6� 9�� &QNNCTF� )� ,�� 'IINGVQP� #� '� ,�� )C[� /� ,�� *KNN� 6� #��

,QPGU� $� /� 4�� 6[NGT� $� ,�� $CPF[� $� ,�� 2GPMGVV� 5� #� 
����� /GCUWTGOGPVU QH * 1 CPF 51� � �

KP ENQWFU CPF GUVKOCVGU QH VJGKT TGCEVKQP TCVG� 0CVWTG 
.QPFQP� ���� ��������

%JCPI� 6� ;�� 4WF[� 5� ,� 
����� 1\QPG�HQTOKPI RQVGPVKCN QH QTICPKE GOKUUKQPU HTQO CNVGTPCVKXG�HWGNGF XGJKENGU�

#VOQU� 'PXKTQP� 2CTV # ��� ����������

%JCPI� ,� 5�� $TQUV� 4� #�� +UCMGP� +� 5� #�� /CFTQPKEJ� 5�� /KFFNGVQP� 2�� 5VQEMYGNN� 9� 4�� 9CNEGM� %� ,�


����� # VJTGG�FKOGPUKQPCN 'WNGTKCP CEKF FGRQUKVKQP OQFGN� RJ[UKECN EQPEGRVU CPF HQTOWNCVKQP�

,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

%JCPI� 6� ;�� *COOGTNG� 4� *�� ,CRCT� 5� /�� 5CNOGGP� +� 6� 
����C� #NVGTPCVKXG VTCPURQTVCVKQP HWGNU CPF CKT

SWCNKV[� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������

%JCPI� ,� 5�� /KFFNGVQP� 2� $�� 5VQEMYGNN� 9� 4�� 9CNEGM� %� ,�� 2NGKO� ,� '�� .CPUHQTF� *� *�� /CFTQPKEJ� 5��

$KPMQYUMK� (� 5�� 5GCOCP� 0� .�� 5VCWHHGT� &� 4� 
����D� 6JG TGIKQPCN CEKF FGRQUKVKQP OQFGN CPF

GPIKPGGTKPI OQFGN� +P� +TXKPI� 2� /�� GF� #EKFKE FGRQUKVKQP� UVCVG QH UEKGPEG CPF VGEJPQNQI[�

XQNWOG +� GOKUUKQPU� CVOQURJGTKE RTQEGUUGU� CPF FGRQUKVKQP� 9CUJKPIVQP� &%� 6JG 7�5� 0CVKQPCN

#EKF 2TGEKRKVCVKQP #UUGUUOGPV 2TQITCO� 
5VCVG QH UEKGPEG CPF VGEJPQNQI[ TGRQTV PQ� ���

%JCROCP� 5� 
����� # VJGQT[ QH WRRGT�CVOQURJGTKE Q\QPG� /GO� 4� /GVGQTQN� 5QE� �� ��������

%JQEM� &� 2� 
����� # EQORCTKUQP QH PWOGTKECN OGVJQFU HQT UQNXKPI VJG CFXGEVKQP GSWCVKQP̀ ++� #VOQU� 'PXKTQP�

��� ��������

%JQEM� &� 2� 
����� # EQORCTKUQP QH PWOGTKECN OGVJQFU HQT UQNXKPI VJG CFXGEVKQP RTQDNGÒ +++� #VOQU� 'PXKTQP�

2CTV # ��� ��������

%JQEM� &� 2�� -WOCT� 5�� *GTTOCPP� 4� 9� 
����� #P CPCN[UKU QH VTGPFU KP QZKFCPV CKT SWCNKV[ KP VJG UQWVJ EQCUV

CKT DCUKP QH %CNKHQTPKC� #VOQU� 'PXKTQP� ��� ����������

%JQY� ,� %�� 9CVUQP� ,� )�� .QYGPVJCN� &� *�� 5QNQOQP� 2� #�� /CINKCPQ� -� .�� <KOCP� 5� &�� 4KEJCTFU�

.� 9� 
����� 2/ CPF 2/ EQORQUKVKQPU KP %CNKHQTPKC	U 5CP ,QCSWKP 8CNNG[� #GTQUQN 5EK� 6GEJPQN�
�� ���

��� ��������

%JW� 5��*�� %QZ� 9� /� 
����� &KHHGTGPEGU KP TGIKQPCN Q\QPG TGURQPUGU VQ RTGEWTUQT TGFWEVKQPU CU FGOQPUVTCVGF

KP C TGIKQPCN QZKFCPV OQFGN� 2TGUGPVGF CV� #/5 EQPHGTGPEG QP VJG TQNG QH OGVGQTQNQI[ KP OCPCIKPI

VJG GPXKTQPOGPV KP VJG ����	U� ,CPWCT[� 5EQVVUFCNG� #<� $QUVQP� /#� #OGTKECP /GVGQTQNQIKECN

5QEKGV[�



�����

%JW� 5��*�� /G[GT� '� .�� %QZ� 9� /�� 5EJGHHG� 4� &� 
����� 6JG TGURQPUG QH TGIKQPCN Q\QPG VQ 81% CPF 01Z

GOKUUKQPU TGFWEVKQPU� CP CPCN[UKU HQT VJG GCUVGTP 7PKVGF 5VCVGU DCUGF QP TGIKQPCN QZKFCPV OQFGNKPI�

+P� 8QUVCN� ,� ,�� GF� 6TQRQURJGTKE Q\QPG� PQPCVVCKPOGPV CPF FGUKIP XCNWG KUUWGU =RTQEGGFKPIU QH C

7�5� '2#�#�9/# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG?� 1EVQDGT ����� $QUVQP� /#� 2KVVUDWTIJ�

2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQPU UGTKGU PQ� ����

%KEEKQNK� 2�� $TCPECNGQPK� '�� (TCVVQPK� /�� %GEKPCVQ� #�� $TCEJGVVK� #� 
����� 7DKSWKVQWU QEEWTTGPEG QH

UGOK�XQNCVKNG ECTDQP[N EQORQWPFU KP VTQRQURJGTKE UCORNGU CPF VJGKT RQUUKDNG UQWTEGU� #VOQU�

'PXKTQP� 2CTV # ��� ����������

%KEGTQPG� 4� ,� 
����� #PCN[UKU QH UQWTEGU CPF UKPMU QH CVOQURJGTKE PKVTQWU QZKFG 
0 1�� ,� )GQRJ[U� 4GU��

=#VOQU�? ��� ��������������

%NCTM� 6� .�� %NCTMG� ,� (� 
����� # .CITCPIKCP UVWF[ QH VJG DQWPFCT[ NC[GT VTCPURQTV QH RQNNWVCPVU KP VJG

PQTVJGCUVGTP 7PKVGF 5VCVGU� #VOQU� 'PXKTQP� ��� ��������

%NCTM� 6� .�� -CTN� 6� 4� 
����� #RRNKECVKQP QH RTQIPQUVKE OGVGQTQNQIKECN XCTKCDNGU VQ HQTGECUVU QH FCKN[ OCZKOWO

QPG�JQWT Q\QPG EQPEGPVTCVKQPU KP VJG PQTVJGCUVGTP 7PKVGF 5VCVGU� ,� #RRN� /GVGQTQN� ��� ����������

%QFG QH (GFGTCN 4GIWNCVKQPU� 
����� 5WDRCTV $`RTQEGFWTGU HQT VGUVKPI RGTHQTOCPEG EJCTCEVGTKUVKEU QH CWVQOCVGF

OGVJQFU 51 � %1� 1 � CPF 01 � %� (� 4� ��� h������
� � �

%QFG QH (GFGTCN 4GIWNCVKQPU� 
����� #ODKGPV CKT OQPKVQTKPI TGHGTGPEG CPF GSWKXCNGPV OGVJQFU� %� (� 4� ��� h���

%QJGP� +� 4�� 2WTEGNN� 6� %� 
����� 5RGEVTQRJQVQOGVTKE FGVGTOKPCVKQP QH J[FTQIGP RGTQZKFG YKVJ ��SWKPQNKPQN�

#PCN� %JGO� ��� ��������

%QJGP� +� 4�� 2WTEGNN� 6� %�� #NVUJWNNGT� #� 2� 
����� #PCN[UKU QH VJG QZKFCPV KP RJQVQQZKFCVKQP TGCEVKQPU�

'PXKTQP� 5EK� 6GEJPQN� �� ��������

%QJP� 4� &�� &GPPKU� 4� .� 
����� 6JG GXCNWCVKQP QH CEKF FGRQUKVKQP OQFGNU WUKPI RTKPEKRCN EQORQPGPV URCEGU�

#VOQU� 'PXKTQP� ��� ����������

%QNDGEM� +�� *CTTKUQP� 4� /� 
����� &T[ FGRQUKVKQP QH Q\QPG� UQOG OGCUWTGOGPVU QH FGRQUKVKQP XGNQEKV[ CPF QH

XGTVKECN RTQHKNGU VQ ��� OGVTGU� #VOQU� 'PXKTQP� ��� ����������

%QOGU� (� ,�� #TOGTFKPI� 9�� )TKIQPKU� 4�� *GTDGTV� #�� 5RKGMGTOCPP� /�� 9CNVGT� ,� 
����� 6TQRQURJGTKE 1*�

NQECN OGCUWTGOGPVU CPF VJGKT KPVGTRTGVCVKQPU� $GT� $WPUGP�)GU� 2J[U� %JGO� ��� ��������

%QVVQP� 9� 4�� #PVJGU� 4� #� 
����� 5VQTO CPF ENQWF F[PCOKEU� 0GY ;QTM� 0;� #ECFGOKE 2TGUU� +PE�


&OQYUMC� 4�� *QNVQP� ,� 4�� GFU� +PVGTPCVKQPCN IGQRJ[UKEU UGTKGU� X� ����
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6TCKPGT� /�� 9GUVDGTI� *�� <KOOGTOCP� 2� 
����� 'OKUUKQPU QH XQNCVKNG QTICPKE EQORQWPFU HTQO

XGIGVCVKQP CPF VJG KORNKECVKQPU HQT CVOQURJGTKE EJGOKUVT[� )NQDCN $KQIGQEJGO� %[ENGU �� ��������

(GNVQP� %� %�� 5JGRRCTF� ,� %�� %CORDGNN� /� ,� 
����� 6JG TCFKQEJGOKECN J[FTQZ[N TCFKECN OGCUWTGOGPV OGVJQF�

'PXKTQP� 5EK� 6GEJPQN� ��� ����������

(KPNC[UQP�2KVVU� $� ,�� 2KVVU� ,� 0�� ,T� 
����� #VOQURJGTKE EJGOKUVT[� HWPFCOGPVCNU CPF GZRGTKOGPVCN VGEJPKSWGU�

0GY ;QTM� 0;� ,QJP 9KNG[ � 5QPU�

(KPNC[UQP�2KVVU� $� ,�� 2KVVU� ,� 0�� ,T� 
����� #VOQURJGTKE EJGOKUVT[ QH VTQRQURJGTKE Q\QPG HQTOCVKQP� UEKGPVKHKE

CPF TGIWNCVQT[ KORNKECVKQPU� #KT 9CUVG ��� ����������

(TKGF� #�� *QFIGUQP� ,� 
����� .CUGT RJQVQCEQWUVKE FGVGEVKQP QH PKVTQIGP FKQZKFG KP VJG ICU�RJCUG VKVTCVKQP QH PKVTKE

QZKFG YKVJ Q\QPG� #PCN� %JGO� ��� ��������

(WLKVC� '� /� 
����� 6TGPFU KP GOKUUKQPU CPF CODKGPV EQPEGPVTCVKQPU QH %1� 0/*% CPF 01 KP VJG 5QWVJ %QCUV
Z

#KT $CUKP� +P� 5QWVJGTP %CNKHQTPKC #KT 3WCNKV[ 5VWF[ FCVC CPCN[UKU� RTQEGGFKPIU QH CP KPVGTPCVKQPCN

URGEKCNV[ EQPHGTGPEG� ,WN[ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV

#UUQEKCVKQP� RR� ������ 
#�9/# RWDNKECVKQP 8+2�����

(WLKVC� '� /�� %TQGU� $� '�� $GPPGVV� %� .�� .CYUQP� &� 4�� .WTOCPP� (� 9�� /CKP� *� *� 
����� %QORCTKUQP

QH GOKUUKQP KPXGPVQT[ CPF CODKGPV EQPEGPVTCVKQP TCVKQU QH %1� 0/1)� CPF 01 KP %CNKHQTPKC	U UQWVJZ

EQCUV CKT DCUKP� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ��������

(WPI� -� 
����� %CTDQP[N QDUGTXCVKQPU FWTKPI VJG 5%#35� 2TGUGPVGF CV� ��PF CPPWCN OGGVKPI CPF GZJKDKVKQP QH

VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� #PCJGKO� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ���������

(WPI� -�� )TQULGCP� &� 
����� &GVGTOKPCVKQP QH PCPQITCO COQWPVU QH ECTDQP[NU CU ����FKPKVTQRJGP[NJ[FTC\QPGU

D[ JKIJ�RGTHQTOCPEG NKSWKF EJTQOCVQITCRJ[� #PCN� %JGO� ��� ��������



�����

(WPI� +�� ,QJP� ,�� .GTPGT� ,�� /CVVJGYU� '�� 2TCVJGT� /�� 5VGGNG� .� 2�� (TCUGT� 2� ,� 
����C� 6JTGG�FKOGPUKQPCN

OQFGN U[PVJGUKU QH VJG INQDCN OGVJCPG E[ENG� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

(WPI� %� 5�� /KUTC� 2� -�� $NQZCO� 4�� 9QPI� 5� 
����D� # PWOGTKECN GZRGTKOGPV QP VJG TGNCVKXG KORQTVCPEG QH

* 1 CPF 1 KP CSWGQWU EQPXGTUKQP QH 51 VQ 51 � #VOQU� 'PXKTQP� 2CTV # ��� ��������� � � � �

��

)·D� 5�� *GNNRQKPVPGT� '�� 6WTPGT� 9� 8�� -QTVG� (� 
����� *[FTQZ[OGVJ[N J[FTQRGTQZKFG CPF

DKU
J[FTQZ[OGVJ[N� RGTQZKFG HTQO ICU�RJCUG Q\QPQN[UKU QH PCVWTCNN[ QEEWTKPI CNMGPGU� 0CVWTG


.QPFQP� ���� ��������

)CHHPG[� ,� 5�� (CLGT� 4�� 5GPWO� )� +� 
����� #P KORTQXGF RTQEGFWTG HQT JKIJ RWTKV[ ICUGQWU RGTQZ[CE[N PKVTCVG

RTQFWEVKQP� WUG QH JGCX[ NKRKF UQNXGPVU� #VOQU� 'PXKTQP� ��� ��������

)C[� $� 9�� ,T�� $WHCNKPK� ,� ,� 
����C� *[FTQIGP RGTQZKFG KP VJG WTDCP CVOQURJGTG� +P� 2JQVQEJGOKECN UOQI CPF

Q\QPG TGCEVKQPU� RTQEGGFKPIU QH VJG ���UV OGGVKPI QH VJG #OGTKECP %JGOKECN 5QEKGV[� /CTEJ�#RTKN

����� .QU #PIGNGU� %#� 9CUJKPIVQP� &%� #OGTKECP %JGOKECN 5QEKGV[� RR� �������� 
)QWNF� 4� (��

GF� #FXCPEGU KP EJGOKUVT[ UGTKGU� X� �����

)C[� $� 9�� ,T�� $WHCNKPK� ,� ,� 
����D� *[FTQIGP RGTQZKFG KP VJG WTDCP CVOQURJGTG� 'PXKTQP� .GVV� �� ������

)C[� $� 9�� ,T�� 0QQPCP� 4� %�� $WHCNKPK� ,� ,�� *CPUV� 2� .� 
����� 2JQVQEJGOKECN U[PVJGUKU QH RGTQZ[CE[N

PKVTCVGU KP ICU RJCUG XKC EJNQTKPG�CNFGJ[FG TGCEVKQP� 'PXKTQP� 5EK� 6GEJPQN� ��� ������

)C[� $� 9�� /GGMU� 5�� $WHCNKPK� ,� ,� 
����� 2GTQZKFG HQTOCVKQP CPF FGVGEVKQP KP XCTKQWU U[UVGOU� 2TGUGPVGF

CV� ���VJ OGGVKPI QH VJG #OGTKECP %JGOKECN 5QEKGV[� .QU #PIGNGU� %#� ��� ������

)GTVNGT� #� 9�� 2KGTUQP� 9� 4�� 9KVVQHH� &� 0�� 4QDKPUQP� 0� (� 
����� 9JGTG FQ VWPPGN UVWFKGU HKV KP HQT

GOKUUKQPU KPXGPVQT[ FGXGNQROGPV! 2TGUGPVGF CV� 'OKUUKQPU KPXGPVQT[ YQTMUJQR� 0QXGODGT�

)GTXCV� )� 2�� %NCTM� 2� #�� /CTUJ� #� 4� 9�� 6GCUFCNG� +�� %JCPFNGT� #� 5�� %JQWNCTVQP� 6� 9�� )C[� /� ,��

*KNN� /� -�� *KNN� 6� #� 
����� (KGNF GXKFGPEG HQT VJG QZKFCVKQP QH 51 D[ * 1 KP ECR ENQWFU�� � �

0CVWTG 
.QPFQP� ���� ��������

)GT[� /� 9�� 9JKVVGP� )� <�� -KNNWU� ,� 2� 
����� &GXGNQROGPV CPF VGUVKPI QH VJG %/$�+8 HQT WTDCP CPF

TGIKQPCN OQFGNKPI� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�

#VOQURJGTKE 5EKGPEGU 4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������

)GT[� /� 9�� 9JKVVGP� )� <�� -KNNWU� ,� 2�� &QFIG� /� %� 
����� # RJQVQEJGOKECN MKPGVKEU OGEJCPKUO HQT WTDCP

CPF TGIKQPCN UECNG EQORWVGT OQFGNKPI� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

)JQNUQP� #� 4�� ,C[CPV[� 4� -� /�� 5VQTO� ,� (� 
����� 'XCNWCVKQP QH CNWOKPWO ECPKUVGTU HQT VJG EQNNGEVKQP CPF

UVQTCIG QH CKT VQZKEU� #PCN� %JGO� ��� ����������

)NQDCN 6JKPMKPI 2TQLGEV� 
����� 6JG )NQDCN 6JKPMKPI 2TQLGEV� 5WRRQTVGF D[ VJG 'KUGPJQYGT *KIJGT 'FWECVKQP

2TQITCO CPF )GQTIKC 5VCVG 7PKXGTUKV[�

)QNFCP� 2� &�� -WUVGT� 9� %�� (GJUGPHGNF� (� %�� /QPV\MC� 5� #� 
����� 6JG QDUGTXCVKQP QH C % CNEQJQN
�

GOKUUKQP KP C 0QTVJ #OGTKECP RKPG HQTGUV� )GQRJ[U� 4GU� .GVV� ��� ����������

)QQFKP� 9� 4�� /E4CG� )� ,�� 5GKPHGNF� ,� *� 
����� #P QDLGEVKXG CPCN[UKU VGEJPKSWG HQT EQPUVTWEVKPI

VJTGG�FKOGPUKQPCN WTDCP�UECNG YKPF HKGNFU� ,� #RRN� /GVGQTQN� ��� �������

)QTFQP� )� '� 
����� 4GEGRVQT OQFGNU� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������



�����

)QTFQP� 5� /�� /KNNGT� /� 
����� #PCN[UKU QH CODKGPV RQNCT XQNCVKNG QTICPKE EQORQWPFU WUKPI EJGOKECN

KQPK\CVKQP�KQP VTCR FGVGEVQT� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�

#VOQURJGTKE 4GUGCTEJ CPF 'ZRQUWTG #UUGUUOGPV .CDQTCVQT[� TGRQTV PQ� '2#��������������

#XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

)TCGFGN� 6� '�� 9GUEJNGT� %� ,� 
����� %JGOKUVT[ YKVJKP CSWGQWU CVOQURJGTKE CGTQUQNU CPF TCKPFTQRU�

4GX� )GQRJ[U� 5RCEG 2J[U� ��� ��������

)TCGFGN� 6� '�� *CYMKPU� &� 6�� %NCZVQP� .� &� 
����C� #VOQURJGTKE EJGOKECN EQORQWPFU� UQWTEGU� QEEWTTGPEG�

CPF DKQCUUC[� 1TNCPFQ� (.� #ECFGOKE 2TGUU� +PE�

)TCGFGN� 6� '�� /CPFKEJ� /� .�� 9GUEJNGT� %� ,� 
����D� -KPGVKE OQFGN UVWFKGU QH CVOQURJGTKE FTQRNGV EJGOKUVT[�

�� JQOQIGPQWU VTCPUKVKQP OGVCN EJGOKUVT[ KP TCKPFTQRU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

)TGGPJWV� )� -� 
����� 6TCPURQTV QH Q\QPG DGVYGGP DQWPFCT[ NC[GT CPF ENQWF NC[GT D[ EWOWNWU ENQWFU�

,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

)TGIQT[� )� .�� *QGNN� ,� /�� ,T�� 6QTTGU� #� .�� %CTTQNN� /� #�� 4KFNG[� $� #�� 4QFIGTU� /� 1�� $TCFUJCY� ,��

5CPFJQNO� 5�� &CXKU� &� &� 
����C� #P KPVGTEQORCTKUQP QH CKTDQTPG PKVTKE QZKFG OGCUWTGOGPVU�

C UGEQPF QRRQTVWPKV[� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

)TGIQT[� )� .�� *QGNN� ,� /�� ,T�� %CTTQNN� /� #�� 4KFNG[� $� #�� &CXKU� &� &�� $TCFUJCY� ,�� 4QFIGTU� /� 1��

5CPFJQNO� 5� 6�� 5EJKHH� *� +�� *CUVKG� &� 4�� -CTGEMK� &� 4�� /CEMC[� )� +�� *CTTKU� )� 9��

6QTTGU� #� .�� (TKGF� #� 
����D� #P KPVGTEQORCTKUQP QH CKTDQTPG PKVTQIGP FKQZKFG KPUVTWOGPVU� ,�

)GQRJ[U� 4GU� =#VOQU�? ��� ��������������

)TKHHKVJ� &� 9� 6�� 5EJWUVGT� )� 
����� #VOQURJGTKE VTCEG ICU CPCN[UKU WUKPI OCVTKZ KUQNCVKQP�(QWTKGT VTCPUHQTO

KPHTCTGF URGEVTQUEQR[� ,� #VOQU� %JGO� �� ������

)TQULGCP� &� 
����� (QTOCNFGJ[FG CPF QVJGT ECTDQP[NU KP .QU #PIGNGU CODKGPV CKT� 'PXKTQP� 5EK� 6GEJPQN�

��� ��������

)TQULGCP� &� 
����� #NFGJ[FGU� ECTDQZ[NKE CEKFU CPF KPQTICPKE PKVTCVG FWTKPI 05/%5� #VOQU� 'PXKTQP�

��� ����������

)TQULGCP� &� 
����� #ODKGPV NGXGNU QH HQTOCNFGJ[FG� CEGVCNFGJ[FG� CPF HQTOKE CEKF KP UQWVJGTP %CNKHQTPKC� TGUWNVU

QH C QPG�[GCT DCUG�NKPG UVWF[� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

)TQULGCP� &�� (WPI� -� 
����� *[FTQECTDQPU CPF ECTDQP[NU KP .QU #PIGNGU CKT� ,� #KT 2QNNWV� %QPVTQN #UUQE�

��� ��������

)TQULGCP� &�� *CTTKUQP� ,� 
����C� 2GTQZ[CEGV[N PKVTCVG� EQORCTKUQP QH CNMCNKPG J[FTQN[UKU CPF EJGOKNWOKPGUEGPEG

OGVJQFU� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

)TQULGCP� &�� *CTTKUQP� ,� 
����D� 4GURQPUG QH EJGOKNWOKPGUEGPEG 01 CPCN[\GTU CPF WNVTCXKQNGV Q\QPG CPCN[\GTU
Z

VQ QTICPKE CKT RQNNWVCPVU� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

)TQULGCP� &�� *KUJCO� /� 9� /� 
����� # RCUUKXG UCORNGT HQT CVOQURJGTKE Q\QPG� ,� #KT 9CUVG /CPCIG� #UUQE�

��� ��������

)TQULGCP� &�� 9KNNKCOU� '� .�� ++� 
����� (KGNF VGUVU QH C RCUUKXG UCORNGT HQT CVOQURJGTKE Q\QPG CV %CNKHQTPKC

OQWPVCKP HQTGUV NQECVKQPU� #VOQU� 'PXKTQP� 2CTV # ��� ����������

)TQULGCP� &�� (WPI� -�� %QNNKPU� ,�� *CTTKUQP� ,�� $TGKVWPI� '� 
����� 2QTVCDNG IGPGTCVQT HQT QP�UKVG ECNKDTCVKQP QH

RGTQZ[CEGV[N PKVTCVG CPCN[\GTU� #PCN� %JGO� ��� ��������



�����

)TQULGCP� &�� 9KNNKCOU� '� .�� ++� )TQULGCP� '� 
����C� # DKQIGPKE RTGEWTUQT QH RGTQZ[RTQRKQP[N PKVTCVG�

CVOQURJGTKE QZKFCVKQP QH EKU���JGZGP���QN� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

)TQULGCP� '�� 9KNNKCOU� '� .�� ++� )TQULGCP� &� 
����D� #ODKGPV NGXGNU QH HQTOCNFGJ[FG CPF CEGVCNFGJ[FG KP

#VNCPVC� )GQTIKC� #KT 9CUVG ��� ��������

)WKNDCWNV� )� )�� $TKIPCE� 2� ,�� ,T�� ,WPGCW� /� 
����� 0GY UWDUVTCVGU HQT VJG HNWQTQOGVTKE FGVGTOKPCVKQP QH

QZKFCVKXG GP\[OGU� #PCN� %JGO� ��� ����������

)WKPPWR� &�� 2QUUKGN� 0� 
����� 4GIKQPCN Q\QPG OQFGNKPI VQ UWRRQTV VJG .CMG /KEJKICP Q\QPG UVWF[ =FTCHV?�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI

CPF 5VCPFCTFU�

)WP\� &� 9�� *QHHOCPP� /� 4� 
����� #VOQURJGTKE EJGOKUVT[ QH RGTQZKFGU� C TGXKGY� #VOQU� 'PXKTQP�

2CTV # ��� ����������

*CMQNC� *�� 5JQTGGU� $�� #TG[� ,�� #VMKPUQP� 4� 
����� 2TQFWEV HQTOCVKQP HTQO VJG ICU�RJCUG TGCEVKQPU QH

1* TCFKECNU CPF 1 YKVJ ��RJGNNCPFTGPG� 'PXKTQP� 5EK� 6GEJPQN� ��� ���������

*CMQNC� *�� #TG[� ,�� #UEJOCPP� 5� /�� #VMKPUQP� 4� 
����� 2TQFWEV HQTOCVKQP HTQO VJG ICU�RJCUG TGCEVKQPU QH

1* TCFKECNU CPF 1 YKVJ C UGTKGU QH OQPQVGTRGPGU� ,� #VOQU� %JGO� ��� ��������

*CNVKPGT� )� ,� 
����� 0WOGTKECN YGCVJGT RTGFKEVKQP� 0GY ;QTM� 0;� ,QJP 9KNG[ � 5QPU� +PE�

*CNVKPGT� )� ,�� 9KNNKCOU� 4� 6� 
����� 0WOGTKECN RTGFKEVKQP CPF F[PCOKE OGVGQTQNQI[� �PF GF� 0GY ;QTM�

0;� ,QJP 9KNG[ � 5QPU�

*CORUQP� 4� (�� $TCWP� 9�� $TQYP� 4� .�� )CTXKP� &�� *GTTQP� ,� 6�� *WKG� 4� '�� -WT[NQ� /� ,��

.CWHGT� #� *�� /E-KPNG[� ,� &�� 1MCDG� *�� 5EJGGT� /� &�� 6UCPI� 9� 
����� 5WTXG[ QH

RJQVQEJGOKECN CPF TCVG FCVC HQT VYGPV[�GKIJV TGCEVKQPU QH KPVGTGUV KP CVOQURJGTKE EJGOKUVT[� ,� 2J[U�

%JGO� 4GH� &CVC �� ��������

*CPUGP� &� #� 
����� /GCUWTKPI VTCEG ICUGU YKVJ (/ URGEVTQUEQR[� '24+ ,� ��
��� ������

*CPUV� 2� .�� 9QPI� 0� 9�� $TCIKP� ,� 
����� # NQPI�RCVJ KPHTC�TGF UVWF[ QH .QU #PIGNGU UOQI� #VOQU� 'PXKTQP�

��� ��������

*CTF� 6� /�� /GJTCD\CFGJ� #� #�� %JCP� %� ;�� 1	$TKGP� 4� ,� 
����� (#)' OGCUWTGOGPVU QH VTQRQURJGTKE *1

YKVJ OGCUWTGOGPVU CPF OQFGN QH KPVGTHGTGPEGU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

*CTNG[� 4� #�� *CPPKICP� /� 2�� %CUU� )� 4� 
����� 4GURGEKCVKQP QH QTICPKE ICU GOKUUKQPU CPF VJG FGVGEVKQP QH

GZEGUU WPDWTPGF ICUQNKPG KP VJG CVOQURJGTG� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������

*CTNG[� 4� #�� 4WUUGNN� #� )�� /E4CG� )� ,�� %CUU� )� 4�� 5GKPHGNF� ,� *� 
����� 2JQVQEJGOKECN OQFGNKPI QH VJG

5QWVJGTP %CNKHQTPKC #KT 3WCNKV[ 5VWF[� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

*CTOU� &� '�� 4COCP� 5�� /CFCNC� 4� 8� 
����� #P GZCOKPCVKQP QH HQWT�FKOGPUKQPCN FCVC�CUUKOKNCVKQP VGEJPKSWGU

HQT PWOGTKECN YGCVJGT RTGFKEVKQP� $WNN� #O� /GVGQTQN� 5QE� ��� ��������

*CTTKU� )� 9�� %CTVGT� 9� 2� .�� 9KPGT� #� /�� 2KVVU� ,� 0�� ,T�� 2NCVV� 7�� 2GTPGT� &� 
����� 1DUGTXCVKQPU QH

PKVTQWU CEKF KP VJG .QU #PIGNGU CVOQURJGTG CPF KORNKECVKQPU HQT RTGFKEVKQPU QH Q\QPG�RTGEWTUQT

TGNCVKQPUJKRU� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

*CTTKUQP� ,� 9�� 6KOOQPU� /� .�� &GP[U\[P� 4� $�� &GEMGT� %� '� 
����� 'XCNWCVKQP QH VJG '2# TGHGTGPEG

OGVJQF HQT OGCUWTGOGPV QH PQP�OGVJCPG J[FTQECTDQPU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�



�����

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN 'PXKTQPOGPVCN 4GUGCTEJ %GPVGT� TGRQTV PQ�

'2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$��������

*CVCMG[COC� 5�� +\WOK� -�� (WMW[COC� 6�� #MKOQVQ� *� 
����� 4GCEVKQPU QH Q\QPG YKVJ��RKPGPG CPF ��RKPGPG KP

CKT� [KGNFU QH ICUGQWU CPF RCTVKEWNCVG RTQFWEVU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

*CVCMG[COC� 5�� +\WOK� -�� (WMW[COC� 6�� #MKOQVQ� *�� 9CUJKFC� 0� 
����� 4GCEVKQPU QH 1* YKVJ��RKPGPG CPF

��RKPGPG KP CKT� GUVKOCVG QH INQDCN %1 RTQFWEVKQP HTQO VJG CVOQURJGTKE QZKFCVKQP QH VGTRGPGU�

,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������

*GKMGU� $� )� 
����� #SWGQWU * 1 RTQFWEVKQP HTQO 1 KP INCUU KORKPIGTU� #VOQU� 'PXKTQP� ��� ����������� � �

*GKMGU� $� )�� .C\TWU� #� .�� -QM� )� .�� -WPGP� 5� /�� )CPFTWF� $� 9�� )KVNKP� 5� 0�� 5RGTT[� 2� &� 
�����

'XKFGPEG HQT CSWGQWU RJCUG J[FTQIGP RGTQZKFG U[PVJGUKU KP VJG VTQRQURJGTG� ,� )GQRJ[U� 4GU� %�

1EGCPU #VOQU� ��� ����������

*GKMGU� $� )�� -QM� )� .�� 9CNGIC� ,� )�� .C\TWU� #� .� 
����� * 1 � 1 CPF 51 OGCUWTGOGPVU KP VJG NQYGT� � � �

VTQRQURJGTG QXGT VJG GCUVGTP 7PKVGF 5VCVGU FWTKPI HCNN� ,� )GQRJ[U� 4GU� ��� ��������

*GNCU� )�� (NCP\� /�� 9CTPGEM� 2� 
����� +ORTQXGF 01 OQPKVQT HQT OGCUWTGOGPVU KP VTQRQURJGTKE ENGCP CKT
Z

TGIKQPU� +PV� ,� 'PXKTQP� #PCN� %JGO� ��� ��������

*GNNRQKPVPGT� '�� )·D� 5� 
����� &GVGEVKQP QH OGVJ[N� J[FTQZ[OGVJ[N CPF J[FTQZ[GVJ[N J[FTQRGTQZKFGU KP CKT CPF

RTGEKRKVCVKQP� 0CVWTG 
.QPFQP� ���� ��������

*GNOKI� &�� /WGNNGT� ,�� -NGKP� 9� 
����� +ORTQXGOGPVU KP CPCN[UKU QH CVOQURJGTKE RGTQZ[CEGV[N PKVTCVG 
2#0��

#VOQU� 'PXKTQP� ��� ����������

*GWUU� ,� /�� 9QNHH� )� 6� 
����� /GCUWTGOGPV PGGFU HQT FGXGNQRKPI CPF CUUGUUKPI Q\QPG�EQPVTQN UVTCVGIKGU�

9CVGT #KT 5QKN 2QNNWV� ��� ������

*GYKVV� %� 0�� -QM� )� .� 
����� (QTOCVKQP CPF QEEWTGPEG QH QTICPKE J[FTQRGTQZKFGU KP VJG VTQRQURJGTG�

NCDQTCVQT[ CPF HKGNF QDUGTXCVKQPU� ,� #VOQU� %JGO� ��� ��������

*KNFGOCPP� .� /�� /CTMQYUMK� )� 4�� %CUU� )� 4� 
����C� %JGOKECN EQORQUKVKQP QH GOKUUKQPU HTQO WTDCP

UQWTEGU QH HKPG QTICPKE CGTQUQN� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

*KNFGOCPP� .� /�� /C\WTGM� /� #�� %CUU� )� 4�� 5KOQPGKV� $� 4� 6� 
����D� 3WCPVKVCVKXG EJCTCEVGTK\CVKQP QH

WTDCP UQWTEGU QH QTICPKE CGTQUQN D[ JKIJ�TGUQNWVKQP ICU EJTQOCVQITCRJ[� 'PXKTQP� 5EK� 6GEJPQN�

��� ����������
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*KNN� #� %�� %JCODGTNCKP� '� /�� ,T� 
����� 6JG TGOQXCN QH YCVGT UQNWDNG ICUGU HTQO VJG CVOQURJGTG D[

XGIGVCVKQP� +P� #VOQURJGTG�UWTHCEG GZEJCPIG QH RCTVKEWNCVG CPF ICUGQWU RQNNWVCPVU 
������

RTQEGGFKPIU QH C U[ORQUKWO� 5GRVGODGT ����� 4KEJNCPF� 9#� 1CM 4KFIG� 60� 'PGTI[ 4GUGCTEJ CPF

&GXGNQROGPV #FOKPKUVTCVKQP� RR� �������� 
'4&# U[ORQUKWO UGTKGU PQ� ���� #XCKNCDNG HTQO�

06+5� 5RTKPIHKGNF� 8#� %10(��������

*LQTVJ� ,�� .QJUG� %�� 0KGNUGP� %� ,�� 5MQX� *�� 4GUVGNNK� )� 
����� 2TQFWEVU CPF OGEJCPKUOU QH ICU�RJCUG

TGCEVKQPU DGVYGGP 01 CPF C UGTKGU QH CNMGPGU� ,� 2J[U� %JGO� ��� �����������

*QEJCPCFGN� %� ,� 
����� 'HHGEVU QH EQDCNV ��TCFKCVKQP QP YCVGT CPF CSWGQWU UQNWVKQPU� ,� 2J[U� %JGO�

��� ��������

*QFIGUQP� ,� #�� -TQUV� -� ,�� 1	-GGHHG� #� '�� 5VGXGPU� 4� -� 
����� %JGOKNWOKPGUEGPV OGCUWTGOGPV QH

CVOQURJGTKE Q\QPG� TGURQPUG EJCTCEVGTKUVKEU CPF QRGTCVKPI XCTKCDNGU� #PCN� %JGO� ��� ����������

*QGNN� ,� /�� ,T�� )TGIQT[� )� .�� /E&QWICN� &� 5�� 6QTTGU� #� .�� &CXKU� &� &�� $TCFUJCY� ,��

4QFIGTU� /� 1�� 4KFNG[� $� #�� %CTTQNN� /� #� 
����� #KTDQTPG KPVGTEQORCTKUQP QH PKVTKE QZKFG

OGCUWTGOGPV VGEJPKSWGU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

*QH\WOCJCWU� #�� &QTP� *��2�� %CNNKGU� ,�� 2NCVV� 7�� 'JJCNV� &� *� 
����� 6TQRQURJGTKE 1* EQPEGPVTCVKQP

OGCUWTGOGPVU D[ NCUGT NQPI�RCVJ CDUQTRVKQP URGEVTQUEQR[� #VOQU� 'PXKTQP� 2CTV # ��� ����������

*QMG� ,� '�� #PVJGU� 4� #� 
����� 6JG KPKVKCNK\CVKQP QH PWOGTKECN OQFGNU D[ C F[PCOKE KPKVKCNK\CVKQP VGEJPKSWG�

/QP� 9GCVJGT 4GX� ���� ����������

*QNFTGP� /� 9�� 4CUOWUUGP� 4� #� 
����� /QKUVWTG CPQOCN[ KP CPCN[UKU QH RGTQZ[CEGV[N PKVTCVG 
2#0�� 'PXKTQP�

5EK� 6GEJPQN� ��� ��������

*QNFTGP� /� 9�� 5OKVJ� &� .� 
����� 5VCDKNKV[ QH XQNCVKNG QTICPKE EQORQWPFU YJKNG UVQTGF KP 57//# RQNKUJGF

UVCKPNGUU UVGGN ECPKUVGTU =HKPCN TGRQTV?� %QNWODWU� 1*� $CVVGNNG %QNWODWU .CDQTCVQT[� '2# EQPVTCEV

PQ� ����������� 9#����

*QNFTGP� /� 9�� 5RKEGT� %� 9� 
����� (KGNF EQORCVKDNG ECNKDTCVKQP RTQEGFWTG HQT RGTQZ[CEGV[N PKVTCVG� 'PXKTQP�

5EK� 6GEJPQN� ��� ��������

*QNFTGP� /� 9�� 5OKVJ� &� .�� 2QNNCEM� #� ,�� 2CVG� #� &� 
����� 6JG ���� FGOQPUVTCVKQP�HKGNF UVWF[ QH PGY

FGUKIPU QH CWVQOCVGF ICU EJTQOCVQITCRJU KP %QPPGEVKEWV CPF QVJGT NQECVKQPU� 4GUGCTEJ 6TKCPING

2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 4GUGCTEJ CPF 'ZRQUWTG #UUGUUOGPV

.CDQTCVQT[� TGRQTV PQ� '2#�����4�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

*QNNCPF� &� /�� /E'NTQ[� (� (� 
����� #PCN[VKECN OGVJQF EQORCTKUQPU D[ GUVKOCVGU QH RTGEKUKQP CPF NQYGT

FGVGEVKQP NKOKV� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������

*QN\YQTVJ� )� %� 
����� 'UVKOCVGU QH OGCP OCZKOWO OKZKPI FGRVJU KP VJG EQPVKIWQWU 7PKVGF 5VCVGU� /QP�

9GCVJGT 4GX� ��� ��������

*QN\YQTVJ� )� %� 
����� /KZKPI JGKIJVU� YKPF URGGFU� CPF RQVGPVKCN HQT WTDCP CKT RQNNWVKQP VJTQWIJQWV VJG

EQPVKIWQWU 7PKVGF 5VCVGU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�

1HHKEG QH #KT 2TQITCOU� RWDNKECVKQP PQ� #2����� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$��������

*QTKG� 1�� /QQTVICV� )� -� 
����� &GEQORQUKVKQP RCVJYC[U QH VJG GZEKVGF %TKGIGG KPVGTOGFKCVGU KP VJG Q\QPQN[UKU

QH UKORNG CNMGPGU� #VOQU� 'PXKTQP� 2CTV # ��� ����������
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*QTQYKV\� #�� %CNXGTV� ,� )� 
����� 9CXGNGPIVJ FGRGPFGPEG QH VJG RTKOCT[ RTQEGUUGU KP CEGVCNFGJ[FG RJQVQN[UKU�

,� 2J[U� %JGO� ��� ����������

*QUJKPQ� *�� *KP\G� 9� .� 
����� 'ZRNQKVCVKQP QH TGXGTUGF OKEGNNGU CU C OGFKWO KP CPCN[VKECN EJGOKNWOKPGUEGPEG

OGCUWTGOGPVU YKVJ CRRNKECVKQP VQ VJG FGVGTOKPCVKQP QH J[FTQIGP RGTQZKFG WUKPI .WOKPQN� #PCN�

%JGO� ��� ��������

*QUNGT� %� 4� 
����� .QY�NGXGN KPXGTUKQP HTGSWGPE[ KP VJG EQPVKIWQWU 7PKVGF 5VCVGU� /QP� 9GCVJGT 4GX� ��� ����

����

*WFIGPU� '� '�� -NGKPFKGPUV� 6� '�� /E'NTQ[� (� (�� 1NNKUQP� 9� /� 
����� # UVWF[ QH KPVGTHGTGPEGU KP Q\QPG 78

CPF EJGOKNWOKPGUEGPEG OQPKVQTU� +P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF CKT RQNNWVCPVU� RTQEGGFKPIU QH

VJG 7�5� '2#�#�9/# KPVGTPCVKQPCN U[ORQUKWO� /C[� &WTJCO� 0%� 2KVVUDWTIJ� 2#� #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# URGEKCNV[ EQPHGTGPEG 8+2 ����

*WGDGTV� $� ,�� 4QDGTV� %� *� 
����� 6JG FT[ FGRQUKVKQP QH PKVTKE CEKF VQ ITCUU� ,� )GQRJ[U� 4GU� =#VOQU�?

��� ����������

+DWUWMK� 6� 
����� +PHNWGPEG QH VTCEG OGVCN KQPU QP VJG FGVGTOKPCVKQP QH J[FTQIGP RGTQZKFG KP TCKPYCVGT D[ WUKPI C

EJGOKNWOKPGUEGPV VGEJPKSWG� #VOQU� 'PXKTQP� ��� ��������

+UKFQTQX� 8� #�� <GPMGXKEJ� +� )�� +QHHG� $� 8� 
����� 8QNCVKNG QTICPKE EQORQWPFU KP VJG CVOQURJGTG QH HQTGUVU�

#VOQU� 'PXKTQP� ��� ����

,CEQD� &� ,�� )QVVNKGD� '� 9�� 2TCVJGT� /� ,� 
����� %JGOKUVT[ QH C RQNNWVGF ENQWF[ DQWPFCT[ NC[GT� ,� )GQRJ[U�

4GU� =#VOQU�? ��� ��������������

,CEQD� &� ,�� .QICP� ,� #�� )CTFPGT� )� /�� ;GXKEJ� 4� /�� 5RKXCMQXUM[� %� /�� 9QHU[� 5� %�� 5KNNOCP� 5��

2TCVJGT� /� ,� 
����C� (CEVQTU TGIWNCVKPI Q\QPG QXGT VJG 7PKVGF 5VCVGU CPF KVU GZRQTV VQ VJG INQDCN

CVOQURJGTG� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

,CEQD� &� ,�� .QICP� ,� #�� ;GXKEJ� 4� /�� )CTFPGT� )� /�� 5RKXCMQXUM[� %� /�� 9QHU[� 5� %�� /WPIGT� ,� 9��

5KNNOCP� 5�� 2TCVJGT� /� ,�� 4QFIGTU� /� 1�� 9GUVDGTI� *�� <KOOGTOCP� 2� 4� 
����D� 5KOWNCVKQP

QH UWOOGTVKOG Q\QPG QXGT 0QTVJ #OGTKEC� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

,CPI� ,��%� %� 
����� 5GPUKVKXKV[ QH Q\QPG VQ OQFGN ITKF TGUQNWVKQP =FKUUGTVCVKQP?� %JCRGN *KNN� 0%� 7PKXGTUKV[ QH

0QTVJ %CTQNKPC�%JCRGN *KNN� &GRCTVOGPV QH 'PXKTQPOGPVCN 5EKGPEGU CPF 'PIKPGGTKPI� #XCKNCDNG

HTQO� 7PKXGTUKV[ /KETQHKNOU +PVGTPCVKQPCN� RWDNKECVKQP PQ� ##&���������

,CRCT� 5� /�� 9CNNKPIVQP� 6� ,�� 4KEJGTV� ,� (� 1�� $CNN� ,� %� 
����� 6JG CVOQURJGTKE EJGOKUVT[ QH QZ[IGPCVGF

HWGN CFFKVKXGU� V�DWV[N CNEQJQN� FKOGVJ[N GVJGT� CPF OGVJ[N V�DWV[N GVJGT� +PV� ,� %JGO� -KPGV�

��� ����������

,C[CPV[� 4� -� /�� $NCEMCTF� #�� /E'NTQ[� (� (�� /E%NGPP[� 9� #� 
����� .CDQTCVQT[ GXCNWCVKQP QH PQP

OGVJCPG QTICPKE ECTDQP FGVGTOKPCVKQP KP CODKGPV CKT D[ ET[QIGPKE RTGEQPEGPVTCVKQP CPF HNCOG

KQPK\CVKQP FGVGEVKQP� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�

'PXKTQPOGPVCN /QPKVQTKPI 5[UVGOU .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO�

06+5� 5RTKPIHKGNF� 8#� 2$����������

,GHHTKGU� *�� (QZ� &�� -COGPU� 4� 
����� 1WVFQQT UOQI EJCODGT UVWFKGU� GHHGEV QH J[FTQECTDQP TGFWEVKQP QP

PKVTQIGP FKQZKFG� 9CUJKPIVQP� &%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 1HHKEG QH 4GUGCTEJ CPF

&GXGNQROGPV� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$��������

,GHHTKGU� *�� (QZ� &�� -COGPU� 4� 
����� 1WVFQQT UOQI EJCODGT UVWFKGU� NKIJV GHHGEVU TGNCVKXG VQ KPFQQT

EJCODGTU� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������
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,GHHTKGU� *� '�� )GT[� /� 9�� %CTVGT� 9� 2� .� 
����� 2TQVQEQNU HQT GXCNWCVKPI QZKFCPV OGEJCPKUOU HQT WTDCP CPF

TGIKQPCN OQFGNU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE

4GUGCTEJ CPF 'ZRQUWTG #UUGUUOGPV .CDQTCVQT[� TGRQTV PQ� '2#�����4�������� #XCKNCDNG HTQO�

06+5� 5RTKPIHKGNF� 8#� 2$����������

,GPMKP� /� '�� %QZ� 4� #�� 9KNNKCOU� &� ,� 
����� .CDQTCVQT[ UVWFKGU QH VJG MKPGVKEU QH HQTOCVKQP QH PKVTQWU CEKF

HTQO VJG VJGTOCN TGCEVKQP QH PKVTQIGP FKQZKFG CPF YCVGT XCRQWT� #VOQU� 'PXKTQP� ��� ��������

,QJCPUUQP� %� 
����� (KGNF OGCUWTGOGPVU QH GOKUUKQP QH PKVTKE QZKFG HTQO HGTVKNK\GF CPF WPHGTVKNK\GF HQTGUV UQKNU KP

5YGFGP� ,� #VOQU� %JGO� �� ��������

,QJCPUUQP� %�� )TCPCV� .� 
����� 'OKUUKQP QH PKVTKE QZKFG HTQO CTCDNG NCPF� 6GNNWU 5GT� $ ��� ������

,QJPUQP� )� /�� 3WKING[� 5� /� 
����� # WPKXGTUCN OQPKVQT HQT RJQVQEJGOKECN UOQI� 2TGUGPVGF CV� ��PF CPPWCN

OGGVKPI CPF GZJKDKVKQP QH VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� #PCJGKO� %#�

2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ��������

,QJPUQP� 9� $�� 8KG\GG� 9� 
����� 5VTCVQURJGTKE Q\QPG KP VJG NQYGT VTQRQURJGTG̀ +� RTGUGPVCVKQP CPF

KPVGTRTGVCVKQP QH CKTETCHV OGCUWTGOGPVU� #VOQU� 'PXKTQP� ��� ����������

,QJPUVQP� *� 
����� 4GFWEVKQP QH UVTCVQURJGTKE Q\QPG D[ PKVTQIGP QZKFG ECVCN[UVU HTQO UWRGTUQPKE VTCPURQTV

GZJCWUV� 5EKGPEG 
9CUJKPIVQP� &%� ���� ��������

,QPGU� -�� /KNKVCPC� .�� /CTVKPK� ,� 
����� 1\QPG VTGPF CPCN[UKU HQT UGNGEVGF WTDCP CTGCU KP VJG EQPVKPGPVCN 7�5�

2TGUGPVGF CV� ��PF CPPWCN OGGVKPI CPF GZJKDKVKQP QH VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG�

#PCJGKO� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� �������

,QQU� .� (�� .CPFQNV� 9� (�� .GWGPDGTIGT� *� 
����� %CNKDTCVKQP QH RGTQZ[CEGV[N PKVTCVG OGCUWTGOGPVU YKVJ

CP 01 CPCN[\GT� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������Z

,QUGRJ� &� 9�� 5RKEGT� %� 9� 
����� %JGOKNWOKPGUEGPEG OGVJQF HQT CVOQURJGTKE OQPKVQTKPI QH PKVTKE CEKF CPF

PKVTQIGP QZKFGU� #PCN� %JGO� ��� ����������

,QUJK� 5� $�� $WHCNKPK� ,� ,� 
����� *CNQECTDQP KPVGTHGTGPEGU KP EJGOKNWOKPGUEGPV OGCUWTGOGPVU QH 01 � 'PXKTQP�Z

5EK� 6GEJPQN� ��� ��������

,WPIG� %� '� 
����� #KT EJGOKUVT[ CPF TCFKQCEVKXKV[� 0GY ;QTM� 0;� #ECFGOKE 2TGUU� 
8CP /KGIJGO� ,�� *CNGU�

#� .�� GFU� +PVGTPCVKQPCN IGQRJ[UKEU UGTKGU� X� ���

,ÒVVPGT� (� 
����� #PCN[UKU QH QTICPKE EQORQWPFU 
81%� KP VJG HQTGUV CKT QH VJG UQWVJGTP $NCEM (QTGUV�

%JGOQURJGTG ��� ��������

-CNCDQMKU� 2�� %CTNKGT� 2�� (TGUPGV� 2�� /QWXKGT� )�� 6QWRCPEG� )� 
����� (KGNF UVWFKGU QH CNFGJ[FG EJGOKUVT[

KP VJG 2CTKU CTGC� #VOQU� 'PXKTQP� ��� ��������

-COGPU� 4� /�� )GT[� /� 9�� ,GHHTKGU� *� '�� ,CEMUQP� /�� %QNG� '� +� 
����� 1\QPG�KUQRTGPG TGCEVKQPU� RTQFWEV

HQTOCVKQP CPF CGTQUQN RQVGPVKCN� +PV� ,� %JGO� -KPGV� ��� ��������

-CRNCP� 9� #�� 9QHU[� 5� %�� -GNNGT� /�� &C %QUVC� ,� /� 
����� 'OKUUKQP QH 01 CPF FGRQUKVKQP QH

1 KP C VTQRKECN HQTGUV U[UVGO� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������
�

-CTCOEJCPFCPK� 2�� 8GPMCVTCO� #� 
����� 6JG TQNG QH PQP�RTGEKRKVCVKPI ENQWFU KP RTQFWEKPI CODKGPV UWNHCVG

FWTKPI UWOOGT� TGUWNVU HTQO UKOWNCVKQPU YKVJ VJG #EKF &GRQUKVKQP CPF 1ZKFCPV /QFGN 
#&1/��

#VOQU� 'PXKTQP� 2CTV # ��� ����������
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-CV\� /� 
����� 0KVTQIGP EQORQWPFU CPF QZKFCPVU� +P� 5VGTP� #� %�� GF� #KT RQNNWVKQP� X� +++� OGCUWTKPI�

OQPKVQTKPI� CPF UWTXGKNNCPEG QH CKT RQNNWVKQP� �TF GF� 0GY ;QTM� 0;� #ECFGOKE 2TGUU� RR� ��������

-GNN[� 6� ,�� (QTVWPG� %� 4� 
����� %QPVKPWQWU OQPKVQTKPI QH ICUGQWU HQTOCNFGJ[FG WUKPI CP KORTQXGF

HNWQTGUEGPEG CRRTQCEJ� +PV� ,� 'PXKTQP� #PCN� %JGO� ��� ��������

-GNN[� 0� #�� )WPUV� 4� (� 
����� 4GURQPUG QH Q\QPG VQ EJCPIGU KP J[FTQECTDQP CPF PKVTQIGP QZKFG EQPEGPVTCVKQPU

KP QWVFQQT UOQI EJCODGTU HKNNGF YKVJ .QU #PIGNGU CKT� #VOQU� 'PXKTQP� 2CTV # ��� ����������

-GNN[� 6� ,�� 5VGFOCP� &� *�� 4KVVGT� ,� #�� *CTXG[� 4� $� 
����� /GCUWTGOGPVU QH QZKFGU QH PKVTQIGP CPF PKVTKE

CEKF KP ENGCP CKT� ,� )GQRJ[U� 4GU� %� 1EGCPU #VOQU� ��� ����������

-GNN[� 0� #�� (GTOCP� /� #�� 9QNHH� )� 6� 
����� 6JG EJGOKECN CPF OGVGQTQNQIKECN EQPFKVKQPU CUUQEKCVGF YKVJ

JKIJ CPF NQY Q\QPG EQPEGPVTCVKQPU KP UQWVJGCUVGTP /KEJKICP CPF PGCTD[ CTGCU QH 1PVCTKQ� ,� #KT

2QNNWV� %QPVTQN #UUQE� ��� ��������

-GNN[� 6� ,�� 5RKEGT� %� 9�� 9CTF� )� (� 
����� #P CUUGUUOGPV QH VJG NWOKPQN EJGOKNWOKPGUEGPEG VGEJPKSWG HQT

OGCUWTGOGPV QH 01 KP CODKGPV CKT� #VOQU� 'PXKTQP� 2CTV # ��� �����������

-GNN[� 6� ,�� %CNNCJCP� 2� ,�� 2NGKN� ,�� 'XCPU� )� (� 
����� /GVJQF FGXGNQROGPV CPF HKGNF OGCUWTGOGPVU HQT RQNCT

XQNCVKNG QTICPKE EQORQWPFU KP CODKGPV CKT� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������

-GPUMK� &� /�� 9CFFGP� 4� #�� 5EJGHH� 2� #�� .QPPGOCP� 9� #� 
����� # TGEGRVQT OQFGNKPI CRRTQCEJ VQ 81%

GOKUUKQP KPXGPVQT[ XCNKFCVKQP KP HKXG 7�5� EKVKGU� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI CPF GZJKDKVKQP QH

VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� &GPXGT� %1� 2KVVUDWTIJ� 2#� #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ���92��������

-GUUNGT� 4� %� 
����� 9JCV VGEJPKSWGU CTG CXCKNCDNG HQT IGPGTCVKPI YKPFHKGNFU! 2TGUGPVGF CV� %QPHGTGPEG QP

RJQVQEJGOKECN OQFGNKPI CU C VQQN HQT FGEKUKQP OCMGTU� 2CUCFGPC� %#� %CNKHQTPKC #KT 4GUQWTEGU

$QCTF�

-GUUNGT� 4� %�� &QWINCU� 5� )� 
����� 0WOGTKECN UKOWNCVKQP QH OGUQUECNG CKTHNQY KP VJG 5QWVJ %GPVTCN #KT %QCUV

$CUKP� 5CP 4CHCGN� %#� 5[UVGOU #RRNKECVKQPU� +PE�� RCRGT PQ� 5;5#22��������

-JCNKN� /� #� -�� 4CUOWUUGP� 4� #� 
����� (QTGUV J[FTQECTDQP GOKUUKQPU� TGNCVKQPUJKRU DGVYGGP HNWZGU CPF

CODKGPV EQPEGPVTCVKQPU� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ��������

-KTQNNQU� -� 5�� #VVCT� #� ,� 
����� &KTGEV�TGCF RCUUKXG FQUKOGVT[ QH PKVTQIGP FKQZKFG CPF Q\QPG� +P� /GCUWTGOGPV

QH VQZKE CPF TGNCVGF CKT RQNNWVCPVU� RTQEGGFKPIU QH VJG ���� 7�5� '2#�#�9/# KPVGTPCVKQPCN

U[ORQUKWO� X� �� /C[� &WTJCO� 0%� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP�

RR� �������� 
#�9/# RWDNKECVKQP 8+2�����

-NGKPFKGPUV� 6� '�� 5JGRUQP� 2� $�� *QFIGU� &� 0�� 0GTQ� %� /�� #TPVU� 4� 4�� &CUIWRVC� 2� -�� *YCPI� *��

-QM� )� .�� .KPF� ,� #�� .C\TWU� #� .�� /CEMC[� )� +�� /C[PG� .� -�� 5EJKHH� *� +� 
�����

%QORCTKUQP QH VGEJPKSWGU HQT OGCUWTGOGPV QH CODKGPV NGXGNU QH J[FTQIGP RGTQZKFG� 'PXKTQP� 5EK�

6GEJPQN� ��� ������

-NGKPFKGPUV� 6� '�� *WFIGPU� '� '�� 5OKVJ� &� (�� /E'NTQ[� (� (�� $WHCNKPK� ,� ,� 
����� %QORCTKUQP QH

EJGOKNWOKPGUEGPEG CPF WNVTCXKQNGV Q\QPG OQPKVQT TGURQPUGU KP VJG RTGUGPEG QH JWOKFKV[ CPF

RJQVQEJGOKECN RQNNWVCPVU� #KT 9CUVG ��� ��������

-NGKPOCP� .�� .GG� ;��0�� 5RTKPIUVQP� 5� 4�� 0WPPGTOCEMGT� .�� <JQW� :�� $TQYP� 4�� *CNNQEM� -�� -NQV\� 2��

.GCJ[� &�� .GG� ,� *�� 0GYOCP� .� 
����� 1\QPG HQTOCVKQP CV C TWTCN UKVG KP VJG UQWVJGCUVGTP 7PKVGF

5VCVGU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������
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-NG[� &�� /E(CTNCPF� /� 
����� %JGOKNWOKPGUEGPEG FGVGEVQT HQT 01 CPF 01 � #VOQU� 6GEJPQN� ��� �������

-NQEMQY� &�� ,CEQD� 2� 
����� 6JG RGTQZ[QZCNCVG EJGOKNWOKPGUEGPEG CPF KVU CRRNKECVKQP VQ VJG FGVGTOKPCVKQP QH

J[FTQIGP RGTQZKFG KP RTGEKRKVCVKQP� +P� ,CGUEJMG� 9�� GF� %JGOKUVT[ QH OWNVKRJCUG CVOQURJGTKE

U[UVGOU� $GTNKP� )GTOCP[� 5RTKPIGT�8GTNCI� RR� �������� 
0#61 #FXCPEGF 5EKGPEG +PUVKVWVGU

UGTKGU� X� )���

-NQWFC� )� #�� 0QTTKU� ,� '�� %WTTKG� .� #�� 4JQFGTKEM� )� %�� 5COU� 4� .�� &QTMQ� 9� &�� .GYKU� %� 9��

.QPPGOCP� 9� #�� 5GKNC� 4� .�� 5VGXGPU� 4� -� 
����� # OGVJQF HQT UGRCTCVKPI XQNCVKNG QTICPKE

ECTDQP HTQO ��� O QH CKT VQ KFGPVKH[ UQWTEGU QH Q\QPG RTGEWTUQTU XKC KUQVQRG 
 %� OGCUWTGOGPVU�� ��

+P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF CKT RQNNWVCPVU� RTQEGGFKPIU QH VJG ���� '2#�#�9/#

KPVGTPCVKQPCN U[ORQUKWO� /C[� &WTJCO� 0%� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV

#UUQEKCVKQP� RR� �������� 
#�9/# URGEKCNV[ EQPHGTGPEG PQ� 8+2�����

-PKURGN� 4�� -QEJ� 4�� 5KGUG� /�� <GV\UEJ� %� 
����� #FFWEV HQTOCVKQP QH 1* TCFKECNU YKVJ DGP\GPG� VQNWGPG�

CPF RJGPQN CPF EQPUGEWVKXG TGCEVKQPU QH VJG CFFWEVU YKVJ 01 CPF 1 � $GT� $WPUGP�)GU� 2J[U� %JGO�
Z �

��� ����������

-QM� )� .�� &CTPCNN� -� 4�� 9KPGT� #� /�� 2KVVU� ,� 0�� ,T�� )C[� $� 9� 
����C� #ODKGPV CKT OGCUWTGOGPVU QH

J[FTQIGP RGTQZKFG KP VJG %CNKHQTPKC UQWVJ EQCUV CKT DCUKP� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������

-QM� )� .�� *QNNGT� 6� 2�� .QRG\� /� $�� 0CEJVTKGD� *� #�� ;WCP� /� 
����D� %JGOKNWOKPGUEGPV OGVJQF HQT

FGVGTOKPCVKQP QH J[FTQIGP RGTQZKFG KP VJG CODKGPV CVOQURJGTG� 'PXKTQP� 5EK� 6GEJPQN�
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-QM� )� .�� 6JQORUQP� -�� .C\TWU� #� .�� /E.CTGP� 5� '� 
����� &GTKXCVK\CVKQP VGEJPKSWG HQT VJG FGVGTOKPCVKQP

QH RGTQZKFGU KP RTGEKRKVCVKQP� #PCN� %JGO� ��� ����������

-QM� )� .�� 9CNGIC� ,� )�� *GKMGU� $� )�� .KPF� ,� #�� .C\TWU� #� .� 
����� /GCUWTGOGPVU QH J[FTQIGP

RGTQZKFG CPF HQTOCNFGJ[FG KP )NGPFQTC� %CNKHQTPKC� #GTQUQN 5EK� 6GEJPQN� ��� ������

-QPFQ� ;�� /CVVJGYU� 9� #�� +YCVC� #�� /QTKVC� ;�� 6CMCIK� /� 
����� #KTETCHV OGCUWTGOGPVU QH QZKFGU QH

PKVTQIGP CNQPI VJG GCUVGTP TKO QH VJG #UKCP EQPVKPGPV� YKPVGT QDUGTXCVKQPU� ,� #VOQU� %JGO�
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-QTUQI� 2� '�� 9QNHH� )� 6� 
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WUKPI C TQDWUV UVCVKUVKECN OGVJQF� #VOQU� 'PXKTQP� 2CTV $ ��� ������

-QUOWU� 9� 
����� 5WOOCVKQP OGVJQF HQT OQPKVQTKPI PKVTQIGP QZKFGU� +PV� ,� 'PXKTQP� #PCN� %JGO�
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-QV\KCU� &�� *LQTVJ� ,� .�� 5MQX� *� 
����� # EJGOKECN OGEJCPKUO HQT FT[ FGRQUKVKQP̀ VJG TQNG QH DKQIGPKE

J[FTQECTDQP 
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'PXKTQP� %JGO� ������ ������

-WOCT� 5�� %JQEM� &� 2� 
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-WPVCUCK� )�� %JCPI� 6� ;� 
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%CNKHQTPKC� ,#2%# ��� ����������

-WPV\� 4�� .QPPGOCP� 9�� 0COKG� )�� *WNN� .� #� 
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-WQ� ;��*�� 5MWOCPKEJ� /�� *CCIGPUQP� 2� .�� %JCPI� ,� 5� 
����� 6JG CEEWTCE[ QH VTCLGEVQT[ OQFGNU CU

TGXGCNGF D[ VJG QDUGTXKPI U[UVGO UKOWNCVKQP GZRGTKOGPVU� /QP� 9GCVJGT 4GX� ���� ����������

.COD� 4� )� 
����� 4GIKQPCN UECNG 
���� MO� OQFGN QH RJQVQEJGOKECN CKT RQNNWVKQP� 2CTV �� 6JGQTGVKECN

HQTOWNCVKQP� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 'PXKTQPOGPVCN

5EKGPEGU 4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF�
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.COD� $�� 9GUVDGTI� *�� #NNYKPG� )�� 3WCTNGU� 6� 
����� $KQIGPKE J[FTQECTDQP GOKUUKQPU HTQO FGEKFWQWU CPF
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.COD� $�� )C[� &�� 9GUVDGTI� *�� 2KGTEG� 6� 
����� # DKQIGPKE J[FTQECTDQP GOKUUKQP KPXGPVQT[ HQT VJG 7�5�#�
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.COOGN� )�� 2GTPGT� &� 
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.CTUQP� 5� /�� %CUU� )� 4�� )TC[� *� #� 
����� #VOQURJGTKE ECTDQP RCTVKENGU CPF VJG .QU #PIGNGU XKUKDKNKV[

RTQDNGO� #GTQUQN 5EK� 6GEJPQN� ��� ��������

.CYUQP� &� 4�� )TQDNKEMK� 2� ,�� 5VGFOCP� &� *�� $KUJQR� )� #�� )WGPVJGT� 2� .� 
����� 'OKUUKQPU HTQO KP�WUG

OQVQT XGJKENGU KP .QU #PIGNGU� C RKNQV UVWF[ QH TGOQVG UGPUKPI CPF VJG KPURGEVKQP CPF OCKPVCKPGPEG

RTQITCO� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ����������

.C\TWU� #� .�� -QM� )� .�� )KVNKP� 5� 0�� .KPF� ,� #�� /E.CTGP� 5� '� 
����� #WVQOCVGF HNWQTQOGVTKE OGVJQF HQT

J[FTQIGP RGTQZKFG KP CVOQURJGTKE RTGEKRKVCVKQP� #PCN� %JGO� ��� ��������

.C\TWU� #� .�� -QM� )� .�� .KPF� ,� #�� )KVNKP� 5� 0�� *GKMGU� $� )�� 5JGVVGT� 4� '� 
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HNWQTQOGVTKE OGVJQF HQT J[FTQIGP RGTQZKFG KP CKT� #PCN� %JGO� ��� ��������

.GG� ,� *�� 6CPI� +� 0�� 9GKPUVGKP�.NQ[F� ,� $� 
����� 0QPGP\[OCVKE OGVJQF HQT VJG FGVGTOKPCVKQP QH J[FTQIGP

RGTQZKFG KP CVOQURJGTKE UCORNGU� #PCN� %JGO� ��� ����������

.GG� ,� *�� %JGP� ;�� 6CPI� +� 0� 
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����� /GCUWTGOGPV CPF URGEKCVKQP QH ICU RJCUG RGTQZKFGU KP
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.GG� ,� *�� 6CPI� +� 0�� 9GKPUVGKP�.NQ[F� ,� $�� *CNRGT� '� $� 
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.GUVQP� #�� 1NNKUQP� 9� 
����� 'UVKOCVGF CEEWTCE[ QH Q\QPG FGUKIP XCNWGU� CTG VJG[ EQORTQOKUGF D[ OGVJQF

KPVGTHGTGPEGU! +P� 8QUVCN� ,� ,�� GF� 6TQRQURJGTKE Q\QPG� PQPCVVCKPOGPV CPF FGUKIP XCNWG KUUWGU

=RTQEGGFKPIU QH C 7�5� '2#�#�9/# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG?� 1EVQDGT ����� $QUVQP�
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����� 0QPET[QIGPKE EQPEGPVTCVKQP QH CODKGPV J[FTQECTDQPU HQT

UWDUGSWGPV PQPOGVJCPG CPF XQNCVKNG QTICPKE EQORQWPF CPCN[UKU� +P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF
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5QWTEG CRRQTVKQPOGPV QH OWVCIGPKE CEVKXKV[ QH HKPG RCTVKENG QTICPKEU KP $QKUG� +FCJQ� 2TGUGPVGF CV�
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J[FTQECTDQPU OGCUWTGF KP VJG ���� #VNCPVC Q\QPG RTGEWTUQT UVWF[� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI
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2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
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.QICP� ,� #�� 2TCVJGT� /� ,�� 9QHU[� 5� %�� /E'NTQ[� /� $� 
����� 6TQRQURJGTKE EJGOKUVT[� C INQDCN

RGTURGEVKXG� ,� )GQRJ[U� 4GU� %� 1EGCPU #VOQU� ��� ����������
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.QPPGOCP� 9� #�� -QRE\[PUMK� 5� .�� &CTNG[� 2� '�� 5WVVGTHKGNF� (� &� 
����� *[FTQECTDQP EQORQUKVKQP QH

WTDCP CKT RQNNWVKQP� 'PXKTQP� 5EK� 6GEJPQN� �� ��������

.QPPGOCP� 9� #�� $WHCNKPK� ,� ,�� 0COKG� )� 4� 
����� %CNKDTCVKQP RTQEGFWTG HQT 2#0 DCUGF QP KVU VJGTOCN

FGEQORQUKVKQP KP VJG RTGUGPEG QH PKVTKE QZKFG� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

.QPPGOCP� 9� #�� 5GKNC� 4� .�� /GGMU� 5� #� 
����� 0QP�OGVJCPG QTICPKE EQORQUKVKQP KP VJG .KPEQNP 6WPPGN�

'PXKTQP� 5EK� 6GEJPQN� ��� ��������

.QPPGOCP� 9� #�� 5GKNC� 4� .�� 'NNGPUQP� 9� 
����� 5RGEKCVGF J[FTQECTDQP CPF 01 EQORCTKUQPU CV 5%#35Z

UQWTEG CPF TGEGRVQT UKVGU� 2TGUGPVGF CV� ��PF CPPWCN OGGVKPI CPF GZJKDKVKQP QH VJG #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� ,WPG� #PCJGKO� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV

#UUQEKCVKQP� RCRGT PQ� ���������

.WFYKI� (� .�� 4GKVGT� '�� 5JGNCT� '�� ,QJPUQP� 9� $� 
����� 6JG TGNCVKQP QH QZKFCPV NGXGNU VQ RTGEWTUQT

GOKUUKQPU CPF OGVGQTQNQIKECN HGCVWTGU� X� +� CPCN[UKU CPF HKPFKPIU� 4GUGCTEJ 6TKCPING 2CTM� 0%�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV

PQ� '2#�������������C� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$���� ����

.WTOCPP� (� 9�� .NQ[F� #� %�� #VMKPUQP� 4� 
����� # EJGOKECN OGEJCPKUO HQT WUG KP NQPI�TCPIG VTCPURQTV�CEKF

FGRQUKVKQP EQORWVGT OQFGNKPI� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

.[QPU� 9� #�� 1NUUQP� .� '� 
����� /GUQUECNG CKT RQNNWVKQP VTCPURQTV KP VJG %JKECIQ NCMG DTGG\G� ,� #KT 2QNNWV�

%QPVTQN #UUQE� ��� ��������

.[QPU� 9� #�� %CND[� 4� *�� -GGP� %� 5� 
����� 6JG KORCEV QH OGUQUECNG EQPXGEVKXG U[UVGOU QP TGIKQPCN

XKUKDKNKV[ CPF QZKFCPV FKUVTKDWVKQPU FWTKPI RGTUKUVGPV GNGXCVGF RQNNWVKQP GRKUQFGU� ,� %NKO� #RRN�

/GVGQTQN� ��� ����������

.[QPU� 9� #�� 6TGODCEM� %� ,�� 6GUEJG� 6� 9� 
����� .CMG /KEJKICP Q\QPG UVWF[ RTQIPQUVKE OQFGNKPI� OQFGN

RGTHQTOCPEG GXCNWCVKQP CPF UGPUKVKXKV[ VGUVKPI� %TGUVGF $WVVG� (QTV %QNNKPU� %1� #NRKPG )GQRJ[UKEU�

#56G4� +PE�

/CEFQPCNF� #� /�� $CPKE� %� /�� .GCKVEJ� 9� 4�� 2WEMGVV� -� ,� 
����� 'XCNWCVKQP QH VJG 'WNGTKCP #EKF

&GRQUKVKQP CPF 1ZKFCPV /QFGN 
#&1/� YKVJ UWOOGT ���� CKTETCHV FCVC� #VOQU� 'PXKTQP�

2CTV # ��� ����������

/CEMC[� &� 
����� /WNVKOGFKC GPXKTQPOGPVCN OQFGNU� VJG HWICEKV[ CRRTQCEJ� %JGNUGC� /+� .GYKU 2WDNKUJGTU�

/CEMC[� )� +�� 5EJKHH� *� +� 
����C� /GVJQFU EQORCTKUQP OGCUWTGOGPVU FWTKPI VJG ECTDQPCEGQWU URGEKGU OGVJQFU

EQORCTKUQP UVWF[� )NGPFQTC� %CNKHQTPKC� #WIWUV ����� VWPCDNG FKQFG NCUGT CDUQTRVKQP URGEVTQOGVGT

OGCUWTGOGPVU QH *%*1� * 1 CPF *01 � 5CETCOGPVQ� %#� %CNKHQTPKC 5VCVG #KT 4GUQWTEGU $QCTF�� � �

HKGNF TGRQTV PQ� #4$�4�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

/CEMC[� )� +�� 5EJKHH� *� +� 
����D� 4GHGTGPEG OGCUWTGOGPVU QH *01 CPF 01 D[ VWPCDNG FKQFG NCUGT CDUQTRVKQP
� �

URGEVTQUEQR[� +P� 2TQEGGFKPIU QH VJG ���� '2#�#2%# U[ORQUKWO QP OGCUWTGOGPV QH VQZKE CPF

TGNCVGF CKT RQNNWVCPVU� /C[� 4GUGCTEJ 6TKCPING 2CTM� 0%� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN

#UUQEKCVKQP� RR� �������� 
#2%# RWDNKECVKQP 8+2����



�����

/CEMC[� )� +�� /C[PG� .� -�� 5EJKHH� *� +� 
����� /GCUWTGOGPVU QH * 1 CPF *%*1 D[ VWPCDNG FKQFG NCUGT� �

CDUQTRVKQP URGEVTQUEQR[ FWTKPI VJG ���� %CTDQPCEGQWU 5RGEKGU /GVJQFU %QORCTKUQP 5VWF[ KP

)NGPFQTC� %CNKHQTPKC� #GTQUQN 5EK� 6GEJPQN� ��� ������

/CE-GP\KG� #� 4�� *CTTKUQP� 4� /�� %QNDGEM� +�� *GYKVV� %� 0� 
����� 6JG TQNG QH DKQIGPKE J[FTQECTDQPU KP VJG

RTQFWEVKQP QH Q\QPG KP WTDCP RNWOGU KP UQWVJGCUV 'PINCPF� #VOQU� 'PXKTQP� 2CTV # ��� ��������

/CGFC� ;�� #QMK� -�� /WPGOQTK� /� 
����� %JGOKNWOKPGUEGPEG OGVJQF HQT VJG FGVGTOKPCVKQP QH PKVTQIGP

FKQZKFG� #PCN� %JGO� ��� ��������

/CKP� *� *�� .WTOCPP� (� 9� 
����� #ODKGPV XGTUWU GOKUUKQP KPXGPVQT[ 0/1% URGEKCVKQP FWTKPI VJG 5%#35�

+P� 5QWVJGTP %CNKHQTPKC #KT 3WCNKV[ 5VWF[ FCVC CPCN[UKU� RTQEGGFKPIU QH CP KPVGTPCVKQPCN URGEKCNV[

EQPHGTGPEG� ,WN[ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP�

RR� ������ 
#�9/# RWDNKECVKQP 8+2�����

/CTVKP� 4� 5�� 9GUVDGTI� *�� #NNYKPG� '�� #UJOCP� .�� (CTOGT� ,� %�� .COD� $� 
����� /GCUWTGOGPV QH

KUQRTGPG CPF KVU CVOQURJGTKE QZKFCVKQP RTQFWEVU KP C EGPVTCN 2GPPU[NXCPKC FGEKFWQWU HQTGUV� ,� #VOQU�

%JGO� ��� �����

/CUQP� ,� 2�� -KTM� +�� 9KPFUQT� %� )�� 6KRNGT� #�� 5RTCII� 4� #�� 4GPFNG� /� 
����� # PQXGN CNIQTKVJO HQT

EJTQOCVQITCO OCVEJKPI KP SWCNKVCVKXG CPCN[UKU� ,� *KIJ 4GUQNWV� %JTQOCVQIT� ��� ��������

/CUV� )� /�� 5CWPFGTU� *� '� 
����� 4GUGCTEJ CPF FGXGNQROGPV QH VJG KPUVTWOGPVCVKQP QH Q\QPG UGPUKPI�

+5# 6TCPU� �� ��������

/CVJWT� 4�� 5EJGTG� -� .� 
����� # TGIKQPCN OQFGNKPI CPCN[UKU QH VJG FGRGPFGPEKGU QH CVOQURJGTKE QZKFCPVU

VQ RGTVWTDCVKQPU KP 01 CPF J[FTQECTDQP GOKUUKQPU� 2TGUGPVGF CV� #/5 URGEKCN UGUUKQP QPZ

CVOQURJGTKE EJGOKUVT[� ,CPWCT[� #PCJGKO� %#� $QUVQP� /#� #OGTKECP /GVGQTQNQIKECN 5QEKGV[�

/C[TUQJP� *�� %TCDVTGG� ,� *� 
����� 5QWTEG TGEQPEKNKCVKQP QH CVOQURJGTKE J[FTQECTDQPU� #VOQU� 'PXKTQP�

��� ��������

/C[TUQJP� *�� %TCDVTGG� ,� *�� -WTCOQVQ� /�� 5QVJGTP� 4� &�� /CPQ� 5� *� 
����� 5QWTEG TGEQPEKNKCVKQP QH

CVOQURJGTKE J[FTQECTDQPU ����� #VOQU� 'PXKTQP� ��� ��������

/E%NGPP[� 9� #� 
����� +PUVTWOGPVCVKQP VQ OGGV TGSWKTGOGPVU HQT OGCUWTGOGPV QH Q\QPG RTGEWTUQT J[FTQECTDQPU

KP VJG 7� 5� #� +P� 2TQEGGFKPIU QH VJG KPVGTPCVKQPCN EQPHGTGPEG QP XQNCVKNG QTICPKE EQORQWPFU�

1EVQDGT� .QPFQP� 7PKVGF -KPIFQO�

/E%NGPP[� 9� #�� 2NGKN� ,� &�� *QNFTGP� /� 9�� 5OKVJ� 4� 0� 
����� #WVQOCVGF ET[QIGPKE RTGEQPEGPVTCVKQP CPF

ICU EJTQOCVQITCRJKE FGVGTOKPCVKQP QH XQNCVKNG QTICPKE EQORQWPFU KP CKT� #PCN� %JGO�

��� ����������

/E%NGPP[� 9� #�� 2NGKN� ,� &�� 'XCPU� )� (�� 1NKXGT� -� &�� *QNFTGP� /� 9�� 9KPDGTT[� 9� 6� 
����C�

%CPKUVGT�DCUGF OGVJQF HQT OQPKVQTKPI VQZKE 81%U KP CODKGPV CKT� ,� #KT 9CUVG /CPCIG� #UUQE�

��� ����������

/E%NGPP[� 9� #�� 8CTPU� ,� .�� &CWIJVTKFIG� ,� 8� 
����D� 6JG GOGTIGPEG QH CWVQOCVGF ICU EJTQOCVQITCRJU

CU CKT SWCNKV[ PGVYQTM OQPKVQTU HQT XQNCVKNG QTICPKE EQORQWPFU� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI

CPF GZJKDKVKQP QH VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� 8CPEQWXGT� $%� %CPCFC�

2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ��������

/E'NTQ[� (� (�� 6JQORUQP� 8� .� 
����� *[FTQECTDQP OGCUWTGOGPV FKUETGRCPEKGU COQPI XCTKQWU CPCN[\GTU WUKPI

HNCOG�KQPK\CVKQP FGVGEVQTU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�



�����

'PXKTQPOGPVCN /QPKVQTKPI CPF 5WRRQTV .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO�

06+5� 5RTKPIHKGNF� 8#� 2$��������

/E'NTQ[� (� (�� 6JQORUQP� 8� .�� *QNNCPF� &� /�� .QPPGOCP� 9� #�� 5GKNC� 4� .� 
����� %T[QIGPKE

RTGEQPEGPVTCVKQP�FKTGEV (+& OGVJQF HQT OGCUWTGOGPV QH CODKGPV 0/1%� TGHKPGOGPV CPF EQORCTKUQP

YKVJ )% URGEKCVKQP� ,� #KT 2QNNWV� %QPVTQN #UUQE� ��� ��������

/E+NXGGP� 4� 
����� (WPFCOGPVCNU QH YGCVJGT CPF ENKOCVG� .QPFQP� 7PKVGF -KPIFQO� %JCROCP � *CNN�

/E-GGP� 5� #�� *UKG� '��;�� 6TCKPGT� /�� 6CNNCOTCLW� 4�� .KW� 5� %� 
����� # TGIKQPCN OQFGN UVWF[ QH VJG Q\QPG

DWFIGV KP VJG GCUVGTP 7PKVGF 5VCVGU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

/E0CKT� .�� 4WUUGNN� #�� 1FOCP� /� 6� 
����� #KTUJGF ECNEWNCVKQP QH VJG UGPUKVKXKV[ QH RQNNWVCPV HQTOCVKQP VQ

QTICPKE EQORQWPF ENCUUGU CPF QZ[IGPCVGU CUUQEKCVGF YKVJ CNVGTPCVKXG HWGNU� ,� #KT 9CUVG /CPCIG�

#UUQE� ��� ��������

/E0CKT� .� #�� 4WUUGNN� #� )�� 1FOCP� /� 6�� %TQGU� $� '�� -CQ� .� 
����� #KTUJGF OQFGN GXCNWCVKQP QH

TGCEVKXKV[ CFLWUVOGPV HCEVQTU ECNEWNCVGF YKVJ VJG OCZKOWO KPETGOGPVCN TGCEVKXKV[ UECNG HQT

VTCPUKVKQPCN�NQY GOKUUKQP XGJKENGU� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ��������

/E0CNN[� &� '� 
����� +PEQTRQTCVKQP QH HQWT�FKOGPUKQPCN FCVC CUUKOKNCVKQP KPVQ VJG %QNQTCFQ 5VCVG 7PKXGTUKV[

OGUQUECNG OQFGN� &CXKU� %#� 7PKXGTUKV[ QH %CNKHQTPKC� &GRCTVOGPV QH .CPF� #KT CPF 9CVGT� RTQLGEV

PQ� 7%&����

/E4CG� )� ,�� 4WUUGNN� #� )� 
����� &T[ FGRQUKVKQP QH PKVTQIGP�EQPVCKPKPI URGEKGU� +P� *KEMU� $� $��

GF� &GRQUKVKQP DQVJ YGV CPF FT[� $QUVQP� /#� $WVVGTYQTVJ 2WDNKUJGTU� RR� �������� 
6GCUNG[� ,� +��

GF� #EKF RTGEKRKVCVKQP UGTKGU� X� ���

/E4CG� )� ,�� 5GKPHGNF� ,� *� 
����� &GXGNQROGPV QH C UGEQPF�IGPGTCVKQP OCVJGOCVKECN OQFGN HQT WTDCP CKT

RQNNWVKQP`++� GXCNWCVKQP QH OQFGN RGTHQTOCPEG� #VOQU� 'PXKTQP� ��� ��������

/E4CG� )� ,�� )QQFKP� 9� 4�� 5GKPHGNF� ,� *� 
����C� &GXGNQROGPV QH C UGEQPF�IGPGTCVKQP OCVJGOCVKECN OQFGN

HQT WTDCP CKT RQNNWVKQP`+� OQFGN HQTOWNCVKQP� #VOQU� 'PXKTQP� ��� ��������

/E4CG� )� ,�� )QQFKP� 9� 4�� 5GKPHGNF� ,� *� 
����D� /CVJGOCVKECN OQFGNKPI QH RJQVQEJGOKECN CKT RQNNWVKQP�

2CUCFGPC� %#� %CNKHQTPKC +PUVKVWVG QH 6GEJPQNQI[� 'PXKTQPOGPVCN 3WCNKV[ .CDQTCVQT[ TGRQTV PQ� ���

/E4CG� )� ,�� )QQFKP� 9� 4�� 5GKPHGNF� ,� *� 
����E� 0WOGTKECN UQNWVKQP QH VJG CVOQURJGTKE FKHHWUKQP GSWCVKQP

HQT EJGOKECNN[ TGCEVKPI HNQYU� ,� %QOR� 2J[U� ��� �����

/GCIJGT� ,� (�� 1NU\[PC� -� ,�� 9GCVJGTHQTF� (� 2�� /QJPGP� 8� #� 
����� 6JG CXCKNCDKNKV[ QH * 1 CPF 1 HQT
� � �

CSWGQWU RJCUG QZKFCVKQP QH 51 � 6JG SWGUVKQP QH NKPGCTKV[� #VOQU� 'PXKTQP� 2CTV # ��� �����������

/G[GT� %� 2�� 'NUYQTVJ� %� /�� )CNDCNN[� +� '� 
����C� 9CVGT XCRQT KPVGTHGTGPEG KP VJG OGCUWTGOGPV QH Q\QPG KP

CODKGPV CKT D[ WNVTCXKQNGV CDUQTRVKQP� 4GX� 5EK� +PUVTWO� ��� ��������

/G[GT� '� .�� 2QUUKGN� 0� %�� &QNN� &� %�� $CWIWGU� -� #�� $CNFTKFIG� -� 9� 
����D� # UWOOCT[ QH 41/0'6

TGUWNVU CPF QWVRWVU� +P� 2TQEGGFKPIU QH VJG UGXGPVJ LQKPV #/5�#�9/# EQPHGTGPEG QP CRRNKECVKQPU

QH CKT RQNNWVKQP OGVGQTQNQI[� ,CPWCT[� 0GY 1TNGCPU� .#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV

#UUQEKCVKQP� RR� ��������

/G[TCJP� *�� /QQTVICV� )� -�� 9CTPGEM� 2� 
����� 6JG RJQVQN[UKU QH CEGVCNFGJ[FG WPFGT CVOQURJGTKE EQPFKVKQPU�

+P� ��VJ KPHQTOCN EQPHGTGPEG QP RJQVQEJGOKUVT[� ,WPG�,WN[� 5VCPHQTF� %#�



�����

/G[TCJP� *�� 2CWN[� ,�� 5EJPGKFGT� 9�� 9CTPGEM� 2� 
����� 3WCPVWO [KGNFU HQT RJQVQFKUUQEKCVKQP QH CEGVQPG KP

CKT CPF CP GUVKOCVG HQT VJG NKHG VKOG QH CEGVQPG KP VJG NQYGT VTQRQUJGTG� ,� #VOQU� %JGO� �� ��������

/G[TCJP� *�� *GNCU� )�� 9CTPGEM� 2� 
����� )CU EJTQOCVQITCRJKE FGVGTOKPCVKQP QH RGTQZ[CEGV[N PKVTCVG� VYQ

EQPXGPKGPV ECNKDTCVKQP VGEJPKSWGU� ,� #VOQU� %JGO� �� ��������

/KEJKG� 4� /�� ,T�� 5QMCUJ� ,� #�� (TKVUEJGN� $� 2�� /E'NTQ[� (� (�� 6JQORUQP� 8� .� 
����� 2GTHQTOCPEG VGUV

TGUWNVU CPF EQORCTCVKXG FCVC HQT FGUKIPCVGF TGHGTGPEG OGVJQFU HQT PKVTQIGP FKQZKFG� 4GUGCTEJ

6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 'PXKTQPOGPVCN /QPKVQTKPI 5[UVGOU

.CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

/KFFNGVQP� 2�� %JCPI� ,� 5� 
����� #PCN[UKU QH 4#&/ ICU EQPEGPVTCVKQP RTGFKEVKQPU WUKPI 15%#4 CPF 0'415

OQPKVQTKPI FCVC� #VOQU� 'PXKTQP� 2CTV # ��� ����������

/KFFNGVQP� 2�� %JCPI� ,� 5�� FGN %QTTCN� ,� %�� )GKUU� *�� 4QUKPUMK� ,� /� 
����� %QORCTKUQP QH 4#&/ CPF

15%#4 RTGEKRKVCVKQP EJGOKUVT[ FCVC� #VOQU� 'PXKTQP� ��� ����������

/KFFNGVQP� 2�� %JCPI� ,� 5�� $GCWJCTPQKU� /�� *CUJ� .�� $KPMQYUMK� (� 5� 
����� 6JG TQNG QH PKVTQIGP QZKFGU KP

QZKFCPV RTQFWEVKQP CU RTGFKEVGF D[ VJG 4GIKQPCN #EKF &GRQUKVKQP /QFGN 
4#&/�� +P� 8CPCTUFCNG�

#�� GF� 6JG TQNG CPF KORQTVCPEG QH 01 GOKUUKQP EQPVTQN� TGHGTGGF RCRGTU HTQO VJG KPVGTPCVKQPCNZ

U[ORQUKWO� /C[�,WPG ����� %CODTKFIG� /#� 9CVGT #KT 5QKN 2QNNWV� ��� ��������

/KNHQTF� ,� $�� 4WUUGNN� #� )�� /E4CG� )� ,� 
����� # PGY CRRTQCEJ VQ RJQVQEJGOKECN RQNNWVKQP EQPVTQN�

KORNKECVKQPU QH URCVKCN RCVVGTPU KP RQNNWVCPV TGURQPUGU VQ TGFWEVKQPU KP PKVTQIGP QZKFGU CPF TGCEVKXG

QTICPKE ICU GOKUUKQPU� 'PXKTQP� 5EK� 6GEJPQN� ��� ����������

/KNHQTF� ,� $�� )CQ� &�� 1FOCP� /� 6�� 4WUUGNN� #� )�� 2QUUKGN� 0� %�� 5EJGHHG� 4� &�� 2KGTEG� 6� '�� 5EJGTG�

-� .� 
����� #KT SWCNKV[ TGURQPUGU VQ 01 TGFWEVKQPU� CPCN[UKU QH 41/0'6 TGUWNVU� 2TGUGPVGF CV�Z

��VJ CPPWCN OGGVKPI CPF GZJKDKVKQP QH VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� -CPUCU %KV[�

/1� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ��������

/KNHQTF� ,� $�� )CQ� &�� 5KNNOCP� 5�� $NQUUG[� 2�� 4WUUGNN� #� )� 
����� 6QVCN TGCEVKXG PKVTQIGP 
01 �[
CU CP KPFKECVQT QH VJG UGPUKVKXKV[ QH Q\QPG VQ TGFWEVKQPU KP J[FTQECTDQP CPF 01 GOKUUKQPU�Z

,� )GQRJ[U� 4GU� ��� ����������

/KNNGT� &� 2� 
����� .QY�NGXGN FGVGTOKPCVKQP QH PKVTQIGP FKQZKFG KP CODKGPV CKT WUKPI VJG 2CNOGU 6WDG� #VOQU�

'PXKTQP� ��� ��������

/QQTG� )� '�� &CN[� %�� .KW� /��-�� *WCPI� 5��,� 
����� /QFGNKPI QH OQWPVCKP�XCNNG[ YKPF HKGNFU KP VJG

UQWVJGTP 5CP ,QCSWKP 8CNNG[� %CNKHQTPKC� ,� %NKO� #RRN� /GVGQTQN� ��� ����������

/QTTKU� 4� '�� -GUUNGT� 4� %� 
����� &GXGNQROGPV QH C XCTKCDNG ITKF TGIKQPCN QZKFCPV OQFGN CPF CRRNKECVKQP VQ VJG
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����� 7UKPI RCUUKXG UCORNKPI FGXKEGU VQ OGCUWTG UGNGEVGF CKT XQNCVKNGU HQT CUUGUUKPI GEQNQIKECN
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0QVJQNV� ,�� *LQTVJ� ,�� 4CGU� (� 
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����� 5GPUKVKXKV[ CPCN[UKU QH C EJGOKECN OGEJCPKUO HQT CSWGQWU�RJCUG CVOQURJGTKE

EJGOKUVT[� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������
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����� 4GXKGY QH 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 01 OQPKVQTKPI�
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2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU�
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����� %QORCTKUQP QH /1$+.'��� CPF
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#UUQEKCVKQP� ,WPG� 2KVVUDWTIJ� 2#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RCRGT
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4QYNCPF� (� 5� 
����� 5VTCVQURJGTKE Q\QPG FGRNGVKQP D[ EJNQTQHNWQTQECTDQPU� #ODKQ ��� ��������

4QYNCPF� (� 5� 
����� 5VTCVQURJGTKE Q\QPG FGRNGVKQP� #PPW� 4GX� 2J[U� %JGO� ��� ��������

4WUUGNN� #� )�� /E%WG� -� (�� %CUU� )� 4� 
����C� /CVJGOCVKECN OQFGNKPI QH VJG HQTOCVKQP QH

PKVTQIGP�EQPVCKPKPI CKT RQNNWVCPVU� �� 'XCNWCVKQP QH CP 'WNGTKCP RJQVQEJGOKECN OQFGN� 'PXKTQP� 5EK�

6GEJPQN� ��� ��������

4WUUGNN� #� )�� /E%WG� -� (�� %CUU� )� 4� 
����D� /CVJGOCVKECN OQFGNKPI QH VJG HQTOCVKQP QH

PKVTQIGP�EQPVCKPKPI RQNNWVCPVU� �� 'XCNWCVKQP QH VJG GHHGEV QH GOKUUKQP EQPVTQNU� 'PXKTQP� 5EK�

6GEJPQN� ��� ����������

5CMCOCMK� (�� *CVCMG[COC� 5�� #MKOQVQ� *� 
����� (QTOCVKQP QH PKVTQWU CEKF CPF PKVTKE QZKFG KP VJG

JGVGTQIGPGQWU FCTM TGCEVKQP QH PKVTQIGP FKQZKFG CPF YCVGT XCRQT KP C UOQI EJCODGT� +PV� ,� %JGO�

-KPGV� ��� ����������

5CMWICYC� *�� -CRNCP� +� 4�� 6UCK� 9�� %QJGP� ;� 
����� #VOQURJGTKE J[FTQIGP RGTQZKFG� FQGU KV UJCTG C TQNG

YKVJ Q\QPG KP FGITCFKPI CKT SWCNKV[! 'PXKTQP� 5EK� 6GEJPQN� ��� ����������

5CNCU� .� ,�� 5KPIJ� *� $� 
����� /GCUWTGOGPVU QH HQTOCNFGJ[FG CPF CEGVCNFGJ[FG KP VJG WTDCP CODKGPV CKT�

#VOQU� 'PXKTQP� ��� ����������

5COUQP� 2� ,�� 4CINCPF� -� 9� 
����� 1\QPG CPF XKUKDKNKV[ TGFWEVKQP KP VJG /KFYGUV� GXKFGPEG HQT NCTIG�UECNG

VTCPURQTV� ,� #RRN� /GVGQTQN� ��� ����������

5COUQP� 2� ,�� 5JK� $� 
����� # OGVGQTQNQIKECN KPXGUVKICVKQP QH JKIJ Q\QPG XCNWGU KP #OGTKECP EKVKGU� #PP #TDQT�

/+� 7PKXGTUKV[ QH /KEJKICP� 5RCEG 2J[UKEU 4GUGCTEJ .CDQTCVQT[� &GRCTVOGPV QH #VOQURJGTKE�

1EGCPKE� CPF 5RCEG 5EKGPEGU�



�����

5C[NQT� 4� &�� 2GVGTU� .� -�� /CVJWT� 4� 
����� 6JG 56'/�++ TGIKQPCN�UECNG CEKF FGRQUKVKQP CPF RJQVQEJGOKECN

QZKFCPV OQFGN`+++� C UVWF[ QH OGUQUECNG CEKF FGRQUKVKQP KP VJG NQYGT 1JKQ 4KXGT 8CNNG[� #VOQU�

'PXKTQP� 2CTV # ��� ����������

5EJGHH� 2� #�� 9CFFGP� 4� # 
����� 4GEGRVQT OQFGNKPI QH XQNCVKNG QTICPKE EQORQWPFU� �� 'OKUUKQP KPXGPVQT[ CPF

XCNKFCVKQP� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

5EJGHHG� 4� &�� /QTTKU� 4� '� 
����� #UUGUUOGPV QH Q\QPG RTGEWTUQT EQPVTQN OGCUWTGOGPVU WUKPI VJG WTDCP

CKTUJGF OQFGN KP '2#	U ��EKV[ 7#/ UVWF[� 2TGUGPVGF CV� ��TF CPPWCN OGGVKPI CPF GZJKDKVKQP QH VJG

#KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� 2KVVUDWTIJ� 2#� 2KVVUDWTIJ� 2#� #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ��������

5EJGHHG� 4� &�� /QTTKU� 4� '� 
����� 1XGTXKGY QH '2#	U ��EKV[ 7#/ UVWF[� +P� $GTINWPF� 4� .��

.CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG GPXKTQPOGPV� RCRGTU HTQO CP

KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV

#UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQPU UGTKGU PQ� 64�����

5EJGHHG� 4� &�� /QTTKU� 4� '� 
����� # TGXKGY QH VJG FGXGNQROGPV CPF CRRNKECVKQP QH VJG 7TDCP #KTUJGF /QFGN�

#VOQU� 'PXKTQP� 2CTV $ ��� ������

5EJGTG� -� .�� 9C[NCPF� 4� #� 
����C� &GXGNQROGPV CPF GXCNWCVKQP QH VJG TGIKQPCN QZKFCPV OQFGN HQT VJG

PQTVJGCUVGTP 7PKVGF 5VCVGU� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU�

#VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 75�&WVEJ

KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU�

'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

5EJGTG� -� .�� 9C[NCPF� 4� #� 
����D� '2# TGIKQPCN QZKFCPV OQFGN 
41/����� GXCNWCVKQP QP ���� 0'415 FCVC

DCUGU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 4GUGCTEJ

CPF 'ZRQUWTG #UUGUUOGPV .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������*57�

5EJKHH� *� +�� *CUVKG� &� 4�� /CEMC[� )� +�� +IWEJK� 6�� 4KFNG[� $� #� 
����� 6WPCDNG FKQFG NCUGT U[UVGOU HQT

OGCUWTKPI VTCEG ICUGU KP VTQRQURJGTKE CKT� C FKUEWUUKQP QH VJGKT WUG CPF VJG UCORNKPI CPF ECNKDTCVKQP

RTQEGFWTGU HQT 01� 01 � CPF *01 � 'PXKTQP� 5EK� 6GEJPQN� ��� ���#����#�� �

5EJKHH� *� +�� /CEMC[� )� +�� %CUVNGFKPG� %�� *CTTKU� )� 9�� 6TCP� 3� 
����� # UGPUKVKXG FKTGEV OGCUWTGOGPV 01�

KPUVTWOGPV� +P� 2TQEGGFKPIU QH VJG ���� '2#�#2%# U[ORQUKWO QP OGCUWTGOGPV QH VQZKE CKT

RQNNWVCPVU� #RTKN� 4CNGKIJ� 0%� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP

#IGPE[� 'PXKTQPOGPVCN /QPKVQTKPI 5[UVGOU .CDQTCVQT[� RR� �������� TGRQTV PQ� '2#��������������


#2%# RWDNKECVKQP 8+2���� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

5EJKHH� *� +�� *CTTKU� )� 9�� /CEMC[� )� +� 
����� /GCUWTGOGPV QH CVOQURJGTKE ICUGU D[ NCUGT CDUQTRVKQP

URGEVTQOGVT[� +P� ,QJPUQP� 4� 9�� )QTFQP� )� '�� %CNMKPU� 9�� 'N\GTOCP� #� <�� GFU� 6JG

EJGOKUVT[ QH CEKF TCKP� UQWTEGU CPF CVOQURJGTKE RTQEGUUGU =RCRGTU RTGUGPVGF CV ���UV OGGVKPI QH VJG

#OGTKECP %JGOKECN 5QEKGV[� #RTKN ����� 0GY ;QTM� 0;?� 9CUJKPIVQP� &%� #OGTKECP %JGOKECN

5QEKGV[� RR� �������� 
%QOUVQEM� /� ,�� GF� #%5 U[ORQUKWO UGTKGU� X� �����

5EJYCTV\� 5� '� 
����� #EKF FGRQUKVKQP� WPTCXGNKPI C TGIKQPCN RJGPQOGPQP� 5EKGPEG 
9CUJKPIVQP� &%�

���� ��������

5EQVV� 9� '�� 5VGRJGPU� '� 4�� *CPUV� 2� .�� &QGTT� 4� %� 
����� (WTVJGT FGXGNQROGPVU KP VJG EJGOKUVT[ QH VJG

CVOQURJGTG� 2TQE� #O� 2GV� +PUV� 5GEV� �� ��� ��������

5EQVV� )�� 5GKV\� 9� 4�� #ODTQUG� ,� 
����� +ORTQXGF FGVGTOKPCVKQP QH J[FTQIGP RGTQZKFG D[ OGCUWTGOGPV QH

RGTQZ[QZCNCVG EJGOKNWOKPGUEGPEG� #PCN� %JKO� #EVC ���� ��������



�����

5GCOCP� 0� .� 
����� /GVGQTQNQIKECN OQFGNKPI CRRNKGF VQ TGIKQPCN CKT�SWCNKV[ UVWFKGU WUKPI HQWT�FKOGPUKQPCN FCVC

CUUKOKNCVKQP� +P� 2TQEGGFKPIU QH VJG +$/ UWOOGT KPUVKVWVG QP GPXKTQPOGPVCN OQFGNKPI� ,WN[�

1DGTNGEJ� #WUVTKC�

5GCOCP� 0� .� 
����� 5#4/#2 OGVGQTQNQIKECN OQFGN FGXGNQROGPV CPF VGUVKPI� CPPWCN TGRQTV� %CNKHQTPKC #KT

4GUQWTEGU $QCTF�

5GKNC� 4� .�� .QPPGOCP� 9� #�� /GGMU� 5� #� 
����� &GVGTOKPCVKQP QH % VQ % CODKGPV CKT J[FTQECTDQPU KP ��� ��

7�5� EKVKGU HTQO ���� VJTQWIJ ����� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP

#IGPE[� #VOQURJGTKE 4GUGCTEJ CPF 'ZRQUWTG #UUGUUOGPV .CDQTCVQT[� TGRQTV PQ� '2#��������������

#XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������*57�

5GKPHGNF� ,� *� 
����� #VOQURJGTKE EJGOKUVT[ CPF RJ[UKEU QH CKT RQNNWVKQP� 0GY ;QTM� 0;� ,QJP 9KNG[ CPF 5QPU�

5GKPHGNF� ,� *� 
����� 1\QPG CKT SWCNKV[ OQFGNU� C ETKVKECN TGXKGY� ,#2%# ��� ��������

5GXEKM� ,� 
����� &GVGEVQTU KP ICU EJTQOCVQITCRJ[� 0GY ;QTM� 0;� #OGTKECP 'NUGXKGT 2WDNKUJKPI %QORCP[� +PE�

5GZVQP� -� 
����� 'XKFGPEG QH CP CFFKVKXG GHHGEV HQT UOCNN EKV[ RNWOGU� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG

#KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� 0GY 1TNGCPU� .#� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN

#UUQEKCVKQP� RCRGT PQ� ��������

5GZVQP� (� 9�� /KEJKG� 4� #�� ,T�� /E'NTQ[� (� (�� 6JQORUQP� 8� .� 
����� 6GEJPKECN CUUKUVCPEG FQEWOGPV HQT

VJG ECNKDTCVKQP CPF QRGTCVKQP QH CWVQOCVGF CODKGPV PQP�OGVJCPG QTICPKE EQORQWPF CPCN[\GTU�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 'PXKTQPOGPVCN /QPKVQTKPI

5[UVGOU .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������

5GZVQP� (� 9�� /KEJKG� 4� /�� ,T�� /E'NTQ[� (� (�� 6JQORUQP� 8� .� 
����� # EQORCTCVKXG GXCNWCVKQP QH UGXGP

CWVQOCVGF CODKGPV PQPOGVJCPG QTICPKE EQORQWPF CPCN[\GTU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 'PXKTQPOGPVCN /QPKVQTKPI 5[UVGOU .CDQTCVQT[� TGRQTV PQ�

'2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

5JGKJ� %� /�� 9GUGN[� /� .�� 9CNEGM� %� ,� 
����� # FT[ FGRQUKVKQP OQFWNG HQT TGIKQPCN CEKF FGRQUKVKQP�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 5EKGPEGU

4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������*57�

5JGP� ,�� 6CPPGT� 4� .�� -GNN[� 6� ,� 
����� &GXGNQROGPV QH VGEJPKSWGU HQT OGCUWTGOGPV QH ICU�RJCUG J[FTQIGP

RGTQZKFG� 7RVQP� 0;� 7�5� &GRCTVOGPV QH 'PGTI[� $TQQMJCXGP 0CVKQPCN .CDQTCVQT[� TGRQTV PQ�

$0.������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� &'���������

5JGRUQP� 2� $�� $QVVGPJGKO� ,� 9�� *CUVKG� &� 4�� 8GPMCVTCO� #� 
����C� &GVGTOKPCVKQP QH VJG TGNCVKXG Q\QPG

CPF 2#0 FGRQUKVKQP XGNQEKVKGU CV PKIJV� )GQRJ[U� 4GU� .GVV� ��� ����������

5JGRUQP� 2� $�� *CUVKG� &� 4�� 5Q� -� 9�� 5EJKHH� *� +�� 9QPI� 2� 
����D� 4GNCVKQPUJKRU DGVYGGP 2#0� 220 CPF

1 CV WTDCP CPF TWTCN UKVGU KP 1PVCTKQ� #VOQU� 'PXKTQP� 2CTV # ��� �����������

5JGTOCP� %� #� 
����� # OCUU�EQPUKUVGPV OQFGN HQT YKPF HKGNFU QXGT EQORNGZ VGTTCKP� ,� #RRN� /GVGQTQN� ��� ����

����

5JTGHHNGT� ,� *� 
����� # UWTXG[ QH FCVC HTQO VJG EQPVKPWQWU UKVGU QH VJG ���� #VNCPVC Q\QPG RTGEWTUQT UVWF[�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 4GUGCTEJ CPF

#UUGUUOGPV .CDQTCVQT[� TGRQTV PQ� '2#�����4�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������



�����

5JTGHHNGT� ,� *� 
����� %QORCTKUQP QH PQPOGVJCPG QTICPKE EQORQWPF EQPEGPVTCVKQP FCVC EQNNGEVGF D[ VYQ OGVJQFU

KP #VNCPVC� #KT 9CUVG ��� ����������

5KEMNGU� ,� '�� ++� /KEJKG� 4� /� 
����� 'XCNWCVKQP QH VJG RGTHQTOCPEG QH UWNHCVKQP CPF PKVTCVKQP RNCVGU� #VOQU�

'PXKTQP� ��� ����������

5KEMNGU� ,� '�� ++� 9TKIJV� 4� 5� 
����� #VOQURJGTKE EJGOKUVT[ QH UGNGEVGF UWNHWT�EQPVCKPKPI EQORQWPFU� QWVFQQT

UOQI EJCODGT UVWF[`RJCUG �� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�

'PXKTQPOGPVCN 5EKGPEGU 4GUGCTEJ .CDQTCVQT[� RR� ������ TGRQTV PQ� '2#�������������� #XCKNCDNG

HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

5KEMNGU� ,� '�� ++� )TQJUG� 2� /�� *QFUQP� .� .�� 5CNOQPU� %� #�� %QZ� -� 9�� 6WTPGT� #� 4�� 'UVGU� '� &�


����� &GXGNQROGPV QH C OGVJQF HQT VJG UCORNKPI CPF CPCN[UKU QH UWNHWT FKQZKFG CPF PKVTQIGP FKQZKFG

HTQO CODKGPV CKT� #PCN� %JGO� ��� ��������

5KIUD[� ,� '�� ,T�� 6GLCFC� 5�� 4C[� 9�� .CPI� ,� /�� &WPECP� ,� 9� 
����� 8QNCVKNG QTICPKE EQORQWPF GOKUUKQPU

HTQO �� KP�WUG RCUUGPIGT ECTU� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

5KNNOCP� 5�� 5COUQP� 2� ,� 
����� +ORCEV QH VGORGTCVWTG QP QZKFCPV RJQVQEJGOKUVT[ KP WTDCP� RQNNWVGF TWTCN CPF

TGOQVG GPXKTQPOGPVU� ,� )GQRJ[U� 4GU� =#VOQU�? ���� ��������������

5KNNOCP� 5�� .QICP� ,� #�� 9QHU[� 5� %� 
����� 6JG UGPUKVKXKV[ QH Q\QPG VQ PKVTQIGP QZKFGU CPF J[FTQECTDQPU KP

TGIKQPCN Q\QPG GRKUQFGU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

5KNNOCP� 5�� 5COUQP� 2� ,�� /CUVGTU� ,� /� 
����� 1\QPG RTQFWEVKQP KP WTDCP RNWOGU VTCPURQTVGF QXGT YCVGT�

RJQVQEJGOKECN OQFGN CPF ECUG UVWFKGU KP VJG PQTVJGCUVGTP CPF OKFYGUVGTP 7PKVGF 5VCVGU� ,� )GQRJ[U�

4GU� =#VOQU�? ��� ��������������

5KOQPCKVKU� 4�� 1NU\[PC� -� ,�� /GCIJGT� ,� (� 
����� 2TQFWEVKQP QH J[FTQIGP RGTQZKFG CPF QTICPKE RGTQZKFGU KP

VJG ICU RJCUG TGCEVKQPU QH Q\QPG YKVJ PCVWTCN CNMGPGU� )GQRJ[U� 4GU� .GVV� ��� �����

5KPIJ� *� $� 
����� )WKFCPEG HQT VJG EQNNGEVKQP CPF WUG QH CODKGPV J[FTQECTDQP URGEKGU FCVC KP FGXGNQROGPV QH

Q\QPG EQPVTQN UVTCVGIKGU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�

1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������

5KPIJ� *� $�� -CPCMKFQW� /� 
����� #P KPXGUVKICVKQP QH VJG CVOQURJGTKE UQWTEGU CPF UKPMU QH OGVJ[N DTQOKFG�

)GQRJ[U� 4GU� .GVV� ��� ��������

5KPIJ� *� $�� 5CNCU� .� ,� 
����� /GVJQFQNQI[ HQT VJG CPCN[UKU QH RGTQZ[CEGV[N PKVTCVG 
2#0� KP VJG WPRQNNWVGF

CVOQURJGTG� #VOQU� 'PXKTQP� ��� ����������

5KPIJ� *� $�� 8KG\GG� 9� 
����� 'PJCPEGOGPV QH 2#0 CDWPFCPEG KP VJG 2CEKHKE OCTKPG CKT WRQP EQPVCEV YKVJ

UGNGEVGF UWTHCEGU� #VOQU� 'PXKTQP� ��� ��������

5KPIJ� *� $�� 8KG\GG� 9�� ,QJPUQP� 9� $�� .WFYKI� (� .� 
����� 6JG KORCEV QH UVTCVQURJGTKE Q\QPG QP

VTQRQURJGTKE CKT SWCNKV[� ,� #KT 2QNNWV� %QPVTQN #UUQE� ��� ����������

5MQX� *�� *LQTVJ� ,�� .QJUG� %�� ,GPUGP� 0� 4�� 4GUVGNNK� )� 
����� 2TQFWEVU CPF OGEJCPKUOU QH VJG TGCEVKQPU QH

VJG PKVTCVG TCFKECN 
01 � YKVJ KUQRTGPG� ����DWVCFKGPG CPF ����FKOGVJ[N�����DWVCFKGPG KP CKT� #VOQU�
�

'PXKTQP� 2CTV # ��� ����������

5NGOT� (�� *CTTKU� )� 9�� *CUVKG� &� 4�� /CEMC[� )� +�� 5EJKHH� *� +� 
����� /GCUWTGOGPV QH ICU RJCUG J[FTQIGP

RGTQZKFG KP CKT D[ VWPCDNG FKQFG NCUGT CDUQTRVKQP URGEVTQUEQR[� ,� )GQRJ[U� 4GU� ��� ����������



�����

5OKVJ� 4� #�� &TWOOQPF� +� 
����� 6TCEG FGVGTOKPCVKQP QH ECTDQP[N EQORQWPFU KP CKT D[ ICU EJTQOCVQITCRJ[ QH

VJGKT ����FKPKVTQRJGP[NJ[FTC\QPGU� #PCN[UV 
.QPFQP� ���� ��������

5OKVJ� 1� (�� -NGKPFKGPUV� 6� '�� *WFIGPU� '� '� 
����� +ORTQXGF JKIJ�RGTHQTOCPEG NKSWKF EJTQOCVQITCRJKE

OGVJQF HQT CTVKHCEV�HTGG OGCUWTGOGPVU QH CNFGJ[FGU KP VJG RTGUGPEG QH Q\QPG WUKPI

����FKPKVTQRJGP[NJ[FTC\KPG� ,� %JTQOCVQIT� ���� ��������

5OKVJ� &� (�� -NGKPFKGPUV� 6� '�� *WFIGPU� '� '�� /E+XGT� %� &�� $WHCNKPK� ,� ,� 
����C� 6JG RJQVQZKFCVKQP QH

OGVJ[N VGTVKCT[ DWV[N GVJGT� +PV� ,� %JGO� -KPGV� ��� ��������

5OKVJ� &� .�� *QNFTGP� /� 9�� /E%NGPP[� 9� #� 
����D� &GUKIP CPF QRGTCVKQPCN EJCTCEVGTKUVKEU QH VJG

%JTQORCEM OQFGN ���� CU CP CWVQOCVGF ICU EJTQOCVQITCRJ� +P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF

CKT RQNNWVCPVU� RTQEGGFKPIU QH VJG ���� 7�5� '2#�#�9/# KPVGTPCVKQPCN U[ORQUKWO� X� �� /C[�

&WTJCO� 0%� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/#

RWDNKECVKQP 8+2�����

5OKVJ� &� (�� -NGKPFKGPUV� 6� '�� *WFIGPU� '� '�� /E+XGT� %� &�� $WHCNKPK� ,� ,� 
����� -KPGVKEU CPF OGEJCPKUO

QH VJG CVOQURJGTKE QZKFCVKQP QH GVJ[N VGTVKCT[ DWV[N GVJGT� +PV� ,� %JGO� -KPGV� ��� ��������

5QNQOQP� 2� #�� (CNN� 6�� 5CNOQP� .�� %CUU� )� 4�� )TC[� *� #�� &CXKFUQP� #� 
����� %JGOKECN EJCTCEVGTKUVKEU

QH 2/ CGTQUQNU EQNNGEVGF KP VJG .QU #PIGNGU CTGC� ,#2%# ��� ����������

5RKEGT� %� 9�� 9CTF� )� (�� -GPP[� &� 8�� .GUNKG� 0� 2�� $KNNKEM� +� *� 
����� /GCUWTGOGPV QH QZKFK\GF PKVTQIGP

EQORQWPFU KP KPFQQT CKT� +P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF CKT RQNNWVCPVU� RTQEGGFKPIU QH VJG

���� 7�5� '2#�#�9/# KPVGTPCVKQPCN U[ORQUKWO� X� �� /C[� &WTJCO� 0%� 2KVVUDWTIJ� 2#� #KT �

9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# RWDNKECVKQP 8+2�����

5RKEGT� %� 9�� $WZVQP� $� '�� *QNFTGP� /� 9�� -GNN[� 6� ,�� 4WUV� 5� 9�� 4COCOWTVJK� /�� 5OKVJ� &� .�� 2CVG�

#� &�� 5XGTFTWR� )� /�� %JWCPI� ,� %�� 5JCJ� ,� 
����� 8CTKCDKNKV[ CPF UQWTEG CVVTKDWVKQP QH

JC\CTFQWU WTDCP CKT RQNNWVCPVU� %QNWODWU HKGNF UVWF[� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 4GUGCTEJ CPF 'ZRQUWTG #UUGUUOGPV .CDQTCVQT[�

EQPVTCEV PQ� ��&������

5VCGJGNKP� ,�� *QKIPG� ,� 
����� &GEQORQUKVKQP QH Q\QPG KP YCVGT� TCVG QH KPKVKCVKQP D[ J[FTQZKFG KQPU CPF

J[FTQIGP RGTQZKFG� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

5VCGJT� 9�� .CJOCPP� 9�� 9GKVMCOR� %� 
����� 4CPIG�TGUQNXGF FKHHGTGPVKCN CDUQTRVKQP NKFCT� QRVKOK\CVKQP QH

TCPIG CPF UGPUKVKXKV[� #RRN� 1RV� ��� ����������

5VCUKWM� 9� 0�� ,T�� %QHHG[� 2� '� 
����� 4WTCN CPF WTDCP Q\QPG TGNCVKQPUJKRU KP 0GY ;QTM 5VCVG� ,� #KT 2QNNWV�

%QPVTQN #UUQE� ��� ��������

5VCWHH� ,�� ,CGUEJMG� 9�� 5EJNÌIN� )� 
����� %JGOKNWOKPGU\GP\ FGU �&KQZGVCPFKQPU� =%JGOKNWOKPGUEGPEG QH

�FKQZGVCPGFKQPG�?� <� 0CVWTHQTUEJ� $� #PQTI� %JGO� 1TI� %JGO� $KQEJGO� $KQRJ[U� $KQN�

��� ����������

5VCWHHGT� &� 4�� 5GCOCP� 0� .� 
����� 7UG QH HQWT�FKOGPUKQPCN FCVC CUUKOKNCVKQP KP C NKOKVGF�CTGC OGUQUECNG

OQFGN� 2CTV +� 'ZRGTKOGPVU YKVJ U[PQRVKE�UECNG FCVC� /QP� 9GCVJGT 4GX� ���� ����������

5VCWHHGT� &� 4�� 9CTPGT� 6� 6�� 5GCOCP� 0� .� 
����� # 0GYVQPKCP �PWFIKPI� CRRTQCEJ VQ HQWT FKOGPUKQPCN FCVC

CUUKOKNCVKQP� WUG QH 5'5#/'�+8 FCVC KP C OGUQUECNG OQFGN� 2TGUGPVGF CV� �VJ EQPHGTGPEG QP

PWOGTKECN YGCVJGT RTGFKEVKQP� /QPVTGCN� %CPCFC�

5VGFOCP� &� *�� $KUJQR� )� #�� 2GVGTUQP� ,� '�� )WGPVJGT� 2� .�� /E8G[� +� (�� $GCVQP� 5� 2� 
����� 1P�TQCF

ECTDQP OQPQZKFG CPF J[FTQECTDQP TGOQVG UGPUKPI KP VJG %JKECIQ CTGC� (KPCN TGRQTV� 5RTKPIHKGNF� +.�



�����

+NNKPQKU &GRCTVOGPV QH 'PGTI[ CPF 0CVWTCN 4GUQWTEGU� 1HHKEG QH 4GUGCTEJ CPF 2NCPPKPI� TGRQTV PQ�

+.'04�4'�#3�������

5VGRJGPU� '� 4� 
����� #DUQTRVKXKVKGU HQT KPHTCTGF FGVGTOKPCVKQP QH RGTQZ[CE[N PKVTCVGU� #PCN� %JGO� ��� ��������

5VGRJGPU� '� 4� 
����� 6JG HQTOCVKQP� TGCEVKQPU� CPF RTQRGTVKGU QH RGTQZ[CE[N PKVTCVGU 
2#0U� KP RJQVQEJGOKECN

CKT RQNNWVKQP� +P� 2KVVU� ,� 0�� ,T�� /GVECNH� 4� .�� GFU� #FXCPEGU KP GPXKTQPOGPVCN UEKGPEG CPF

VGEJPQNQI[� X� �� 0GY ;QTM� 0;� 9KNG[�+PVGTUEKGPEG� RR� ��������

5VGRJGPU� '� 4�� 2TKEG� /� #� 
����� #PCN[UKU QH CP KORQTVCPV CKT RQNNWVCPV� RGTQZ[CEGV[N PKVTCVG� ,� %JGO� 'FWE�

��� ��������

5VGRJGPU� '� 4�� *CPUV� 2� .�� &QGTT� 4� %�� 5EQVV� 9� '� 
����C� 4GCEVKQPU QH PKVTQIGP FKQZKFG CPF QTICPKE

EQORQWPFU KP CKT� +PF� 'PI� %JGO� ��� ����������

5VGRJGPU� '� 4�� 5EQVV� 9� '�� *CPUV� 2� .�� &QGTT� 4� %� 
����D� 4GEGPV FGXGNQROGPVU KP VJG UVWF[ QH VJG

QTICPKE EJGOKUVT[ QH VJG CVOQURJGTG� 2TQE� #O� 2GV� +PUV� 5GEV� � ��� ��������

5VGRJGPU� '� 4�� &CTNG[� '� (�� 6C[NQT� 1� %�� 5EQVV� 9� '� 
����� 2JQVQEJGOKECN TGCEVKQP RTQFWEVU KP CKT

RQNNWVKQP� +PV� ,� #KT 9CVGT 2QNNWV� �� �������

5VGRJGPU� '� 4�� $WTNGUQP� (� 4�� %CTFKHH� '� #� 
����� 6JG RTQFWEVKQP QH RWTG RGTQZ[CE[N PKVTCVGU� ,� #KT 2QNNWV�

%QPVTQN #UUQE� ��� ������

5VGXGPU� 4� -�� *QFIGUQP� ,� #� 
����� #RRNKECVKQPU QH EJGOKNWOKPGUEGPV TGCEVKQPU VQ VJG OGCUWTGOGPV QH CKT

RQNNWVCPVU� #PCN� %JGO� ��� ���#����#�

5VGXGPU� 4� -�� &TCIQ� 4� ,�� /COCPG� ;� 
����� # NQPI RCVJ FKHHGTGPVKCN QRVKECN CDUQTRVKQP URGEVTQOGVGT CPF

'2#�CRRTQXGF HKZGF�RQKPV OGVJQFU KPVGTEQORCTKUQP� #VOQU� 'PXKTQP� 2CTV $ ��� ��������

5VQEMDWTIGT� .�� -PCRR� -� 6�� 'NNGUVCF� 6� )� 
����� 1XGTXKGY CPF CPCN[UKU QH J[FTQECTDQP UCORNGU FWTKPI VJG

UWOOGT 5QWVJGTP %CNKHQTPKC #KT 3WCNKV[ 5VWF[� 2TGUGPVGF CV� ��PF CPPWCN OGGVKPI CPF GZJKDKVKQP QH

VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� #PCJGKO� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ���������

5VQEMYGNN� 9� 4�� %CNXGTV� ,� )� 
����� 6JG OGEJCPKUO QH VJG *1�51 TGCEVKQP� #VOQU� 'PXKTQP� ��� ����������
�

5VQEMYGNN� 9� 4� .WTOCPP� (� 9� 
����� +PVGTEQORCTKUQP QH VJG #&1/ CPF 4#&/ ICU�RJCUG EJGOKECN

OGEJCPKUOU� 2CNQ #NVQ� %#� 'NGEVTKE 2QYGT 4GUGCTEJ +PUVKVWVG�

5VQEMYGNN� 9� 4�� /KFFNGVQP� 2�� %JCPI� ,� 5�� 6CPI� :� 
����� 6JG UGEQPF IGPGTCVKQP 4GIKQPCN #EKF &GRQUKVKQP

/QFGN EJGOKECN OGEJCPKUO HQT TGIKQPCN CKT SWCNKV[ OQFGNKPI� ,� )GQRJ[U� 4GU� =#VOQU�? ��� �������

�������

5VWOR� (� &�� -PCRR� -� 6�� 4C[� 9� &�� 5PQY� 4�� $WTVQP� %� 
����� 6JG EQORQUKVKQP QH OQVQT XGJKENG QTICPKE

GOKUUKQPU WPFGT GNGXCVGF VGORGTCVWTG UWOOGT FTKXKPI EQPFKVKQPU 
�� VQ ��� �(�� ,� #KT 9CUVG

/CPCIG� #UUQE� ��� ��������

5WP� 9��;� 
����� #KT RQNNWVKQP KP C EQPXGEVKXG DQWPFCT[ NC[GT� #VOQU� 'PXKTQP� ��� ����������

5XGPUUQP� 4�� .LWPIUVTQGO� '�� .KPFSXKUV� 1� 
����� -KPGVKEU QH VJG TGCEVKQP DGVYGGP PKVTQIGP FKQZKFG CPF YCVGT

XCRQWT� #VOQU� 'PXKTQP� ��� ����������

5YGGV� %� 9�� 8GTOGVVG� 5� ,� 
����� 6QZKE XQNCVKNG QTICPKE EQORQWPFU KP WTDCP CKT KP +NKPQKU� 'PXKTQP� 5EK�

6GEJPQN� ��� ��������



�����

5[UVGOU #RRNKECVKQPU +PVGTPCVKQPCN� 
����� 'XCNWCVKQPU QH VJG '2# TGIKQPCN QZKFCPV OQFGN HQT VJG ,WN[ ����� ����

Q\QPG GRKUQFG� 5[UVGOU #RRNKECVKQPU +PVGTPCVKQPCN� TGRQTV PQ� 5;5#22��������

6CPPGT� 4� .� 
����� %JGOKECN VTCPUHQTOCVKQPU KP CEKF TCKP� X� +� PGY OGVJQFQNQIKGU HQT UCORNKPI CPF CPCN[UKU QH

ICU�RJCUG RGTQZKFG� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[�

#VOQURJGTKE 5EKGPEGU 4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������

6CPPGT� 4� .�� /GPI� <� 
����� 5GCUQPCN XCTKCVKQPU KP CODKGPV CVOQURJGTKE NGXGNU QH HQTOCNFGJ[FG CPF

CEGVCNFGJ[FG� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

6CPPGT� 4� .�� 5JGP� ,� 
����� /GCUWTGOGPV QH J[FTQIGP RGTQZKFG KP CODKGPV CKT D[ KORKPIGT CPF FKHHWUKQP

UETWDDGT� #GTQUQN 5EK� 6GEJPQN� ��� ������

6CPPGT� 4� .�� &CWO� 2� *�� -GNN[� 6� ,� 
����� 0GY KPUVTWOGPVCVKQP HQT CKTDQTPG CEKF TCKP TGUGCTEJ�

+PV� ,� 'PXKTQP� #PCN� %JGO� ��� ��������

6CPPGT� 4� .�� /CTMQXKVU� )� ;�� (GTTGTK� '� /�� -GNN[� 6� ,� 
����� 5CORNKPI CPF FGVGTOKPCVKQP QH ICU�RJCUG

J[FTQIGP RGTQZKFG HQNNQYKPI TGOQXCN QH Q\QPG D[ ICU�RJCUG TGCEVKQP YKVJ PKVTKE QZKFG� #PCN� %JGO�

��� ����������

6GUEJG� 6� 9� 
����� 2JQVQEJGOKECN FKURGTUKQP OQFGNKPI� TGXKGY QH OQFGN EQPEGRVU CPF CRRNKECVKQPU UVWFKGU�

'PXKTQP� +PV� �� ��������

6GUEJG� 6� 9� 
����� 2JQVQEJGOKECN OQFGNKPI QH ���� 5%%%#/2 QZKFCPV GRKUQFGU� RTQVQEQN HQT OQFGN

UGNGEVKQP� CFCRVCVKQP� CPF RGTHQTOCPEG GXCNWCVKQP� 9CUJKPIVQP� &%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP

#IGPE[�

6GUEJG� 6� 9� 
����� 'OKUUKQPU OQFGNKPI� UVCVWU CPF PGY FKTGEVKQPU� +P� 2TQEGGFKPIU QH VJG 'NGEVTKE 2QYGT

4GUGCTEJ +PUVKVWVG RJQVQEJGOKECN OQFGNKPI YQTMUJQR� #WIWUV� %CODTKFIG� /#� 2CNQ #NVQ� %#�

'NGEVTKE 2QYGT 4GUGCTEJ +PUVKVWVG�

6GUEJG� 6� 9� 
����� 9QTMRNCP HQT VJG FGXGNQROGPV CPF CRRNKECVKQP QH VJG 5#4/#2 OQFGNKPI U[UVGO�

5CETCOGPVQ� %#� %CNKHQTPKC #KT 4GUQWTEGU $QCTF� TGRQTV PQ� #)����65���

6GUEJG� 6� 9�� *CPG[� ,� .�� /QTTKU� 4� '� 
����� 2GTHQTOCPEG GXCNWCVKQP QH HQWT ITKF�DCUGF FKURGTUKQP OQFGNU

KP EQORNGZ VGTTCKP� #VOQU� 'PXKTQP� ��� ��������

6GUEJG� 6� 9�� )GQTIQRQWNQU� 2�� .WTOCP� (� .�� 4QVJ� 2� /�� 5GKPHGNF� ,� *�� %CUU� )� 
����� +ORTQXGOGPV QH

RTQEGFWTGU HQT GXCNWCVKPI RJQVQEJGOKECN OQFGNU� 5CETCOGPVQ� %#� %CNKHQTPKC #KT 4GUQWTEGU $QCTF�

TGRQTV PQ� #4$�4�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

6GUEJG� 6� 9�� 4QVJ� 2� /�� 4G[PQNFU� 5� &�� .WTOCPP� (� 9� 
����� 5EKGPVKHKE CUUGUUOGPV QH VJG WTDCP CKTUJGF

OQFGN 
7#/�+8�� 9CUJKPIVQP� &%� #OGTKECP 2GVTQNGWO +PUVKVWVG� #2+ RWDNKECVKQP PQ� �����

6JQORUQP� #� /� 
����� 6JG QZKFK\KPI ECRCEKV[ QH VJG 'CTVJ	U CVOQURJGTG� RTQDCDNG RCUV CPF HWVWTG EJCPIGU�

5EKGPEG 
9CUJKPIVQP� &%� ���� ����������

6JQORUQP� #� /�� 5VGYCTV� 4� 9�� 1YGPU� /� #�� *GTYGJG� ,� #� 
����� 5GPUKVKXKV[ QH VTQRQURJGTKE QZKFCPVU VQ

INQDCN EJGOKECN CPF ENKOCVG EJCPIG� #VOQU� 'PXKTQP� ��� ��������

6KNFGP� ,� 9�� 5GKPHGNF� ,� *� 
����� 5GPUKVKXKV[ CPCN[UKU QH C OCVJGOCVKECN OQFGN HQT RJQVQEJGOKECN CKT RQNNWVKQP�

#VOQU� 'PXKTQP� ��� ����������



�����

6QRJCO� .� #�� /CEMC[� )� +�� 5EJKHH� *� +� 
����� 2GTHQTOCPEG CUUGUUOGPV QH VJG RQTVCDNG CPF NKIJVYGKIJV

.1<�� EJGOKNWOKPGUEGPEG V[RG Q\QPG OQPKVQT� +P� /GCUWTGOGPV QH VQZKE CPF TGNCVGF CKT RQNNWVCPVU�

RTQEGGFKPIU QH VJG ���� 7�5� '2#�#�9/# KPVGTPCVKQPCN U[ORQUKWO� /C[� &WTJCO� 0%�

2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# RWDNKECVKQP 8+2�

����

6QTTGU� #� .� 
����� 0KVTKE QZKFG OGCUWTGOGPVU CV C PQPWTDCP GCUVGTP 7PKVGF 5VCVGU UKVG� 9CNNQRU KPUVTWOGPV

TGUWNVU HTQO ,WN[ ���� )6'�%+6' OKUUKQP� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

6TCKPGT� /�� 9KNNKCOU� '� ,�� 2CTTKUJ� &� &�� $WJT� /� 2�� #NNYKPG� '� ,�� 9GUVDGTI� *� *�� (GJUGPHGNF� (� %��

.KW� 5� %� 
����� /QFGNU CPF QDUGTXCVKQPU QH VJG KORCEV QH PCVWTCN J[FTQECTDQPU QP TWTCN Q\QPG�

0CVWTG 
.QPFQP� ���� ��������

6TCKPGT� /�� $WJT� /� 2�� %WTTCP� %� /�� (GJUGPHGNF� (� %�� *UKG� '� ;�� .KW� 5� %�� 0QTVQP� 4� $�� 2CTTKUJ�

&� &�� 9KNNKCOU� '� ,� 
����� 1DUGTXCVKQPU CPF OQFGNKPI QH VJG TGCEVKXG PKVTQIGP RJQVQEJGOKUVT[ CV

C TWTCN UKVG� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

6TCKPGT� /�� 2CTTKUJ� &� &�� $WJT� /� 2�� 0QTVQP� 4� $�� (GJUGPHGNF� (� %�� #PNCWH� -� )�� $QVVGPJGKO� ,� 9��

6CPI� ;� <�� 9KGDG� *� #�� 4QDGTVU� ,� /�� 6CPPGT� 4� .�� 0GYOCP� .�� $QYGTUQZ� 8� %��

/GCIJGT� ,� (�� 1NU\[PC� -� ,�� 4QFIGTU� /� 1�� 9CPI� 6�� $GTTGUJGKO� *�� &GOGTLKCP� -� .��

4Q[EJQYFJWT[� 7� -� 
����� %QTTGNCVKQP QH Q\QPG YKVJ 01 KP RJQVQEJGOKECNN[ CIGF CKT� ,�[

)GQRJ[U� 4GU� =#VOQU�? ��� ����������

6TKRQNK� )� ,�� %QVVQP� 9� 4� 
����� 6JG %QNQTCFQ 5VCVG 7PKXGTUKV[ VJTGG�FKOGPUKQPCN ENQWF�OGUQUECNG OQFGǸ

����� 2CTV +� )GPGTCN VJGQTGVKECN HTCOGYQTM CPF UGPUKVKXKV[ GZRGTKOGPVU� ,� 4GEJ� #VOQU�

��� ��������

6UCNMCPK� 0�� 6QWRCPEG� )� 
����� +PHTCTGF CDUQTRVKXKVKGU CPF KPVGITCVGF DCPF KPVGPUKVKGU HQT ICUGQWU RGTQZ[CEGV[N

PKVTCVG 
2#0�� #VOQU� 'PXKTQP� ��� ����������

6WC\QP� '� %�� #VMKPUQP� 4� 
����� # RTQFWEV UVWF[ QH VJG ICU�RJCUG TGCEVKQP QH OGVJ[N XKP[N MGVQPG YKVJ VJG 1*

TCFKECN KP VJG RTGUGPEG QH 01 � +PV� ,� %JGO� -KPGV� ��� ����������Z

6WC\QP� '� %�� #VMKPUQP� 4� 
����C� # RTQFWEV UVWF[ QH VJG ICU�RJCUG TGCEVKQP QH KUQRTGPG YKVJ VJG 1* TCFKECN KP

VJG RTGUGPEG QH 01 � +PV� ,� %JGO� -KPGV� ��� ����������Z

6WC\QP� '� %�� #VMKPUQP� 4� 
����D� # RTQFWEV UVWF[ QH VJG ICU�RJCUG TGCEVKQP QH OGVJCETQNGKP YKVJ VJG

1* TCFKECN KP VJG RTGUGPEG QH 01 � +PV� ,� %JGO� -KPGV� ��� ��������Z

6WC\QP� '� %�� )TCJCO� 4� #�� 9KPGT� #� /�� 'CUVQP� 4� 4�� 2KVVU� ,� 0�� ,T�� *CPUV� 2� .� 
����� # MKNQOGVGT

RCVJNGPIVJ (QWTKGT�VTCPUHQTO KPHTCTGF U[UVGO HQT VJG UVWF[ QH VTCEG RQNNWVCPVU KP CODKGPV CPF

U[PVJGVKE CVOQURJGTGU� #VOQU� 'PXKTQP� ��� ��������

6WC\QP� '� %�� 9KPGT� #� /�� )TCJCO� 4� #�� 2KVVU� ,� 0�� ,T� 
����� #VOQURJGTKE OGCUWTGOGPVU QH VTCEG

RQNNWVCPVU D[ MKNQOGVGT�RCVJNGPIVJ (6�+4 URGEVTQUEQR[� #FX� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

6WC\QP� '� %�� 9KPGT� #� /�� )TCJCO� 4� #�� 2KVVU� ,� 0�� ,T� 
����C� #VOQURJGTKE OGCUWTGOGPVU QH VTCEG

RQNNWVCPVU� NQPI RCVJ (QWTKGT VTCPUHQTO KPHTCTGF URGEVTQUEQR[� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 'PXKTQPOGPVCN 5EKGPEGU 4GUGCTEJ .CDQTCVQT[� TGRQTV

PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

6WC\QP� '� %�� 9KPGT� #� /�� 2KVVU� ,� 0�� ,T� 
����D� 6TCEG RQNNWVCPV EQPEGPVTCVKQPU KP C OWNVKFC[ UOQI GRKUQFG

KP VJG %CNKHQTPKC 5QWVJ %QCUV #KT $CUKP D[ NQPI RCVJ NGPIVJ (QWTKGT VTCPUHQTO KPHTCTGF URGEVTQUEQR[�

'PXKTQP� 5EK� 6GEJPQN� ��� ����������
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6WC\QP� '� %�� %CTVGT� 9� 2� .�� #UEJOCPP� 5� /�� #VMKPUQP� 4� 
����� 2TQFWEVU QH VJG ICU�RJCUG TGCEVKQP

QH OGVJ[N VGTV�DWV[N GVJGT YKVJ VJG 1* TCFKECN KP VJG RTGUGPEG QH 01 � +PV� ,� %JGO� -KPGV�Z

��� ����������

6WTRKP� $� ,�� *WPV\KEMGT� ,� ,� 
����� 5GEQPFCT[ HQTOCVKQP QH QTICPKE CGTQUQN KP VJG .QU #PIGNGU DCUKP�

C FGUETKRVKXG CPCN[UKU QH QTICPKE CPF GNGOGPVCN ECTDQP EQPEGPVTCVKQPU� #VOQU� 'PXKTQP� 2CTV #

��� ��������

6[PFCNN� )� 5�� 4CXKUJCPMCTC� #� 4� 
����� #VOQURJGTKE QZKFCVKQP QH TGFWEGF UWNHWT URGEKGU� +PV� ,� %JGO� -KPGV�

��� ��������

7PKVGF -KPIFQO 2JQVQEJGOKECN 1ZKFCPVU 4GXKGY )TQWR� 
����� 1\QPG KP VJG 7PKVGF -KPIFQO ����� .QPFQP�

7PKVGF -KPIFQO� &GRCTVOGPV QH 'PXKTQPOGPV� 6GEJPKECN 2QNKE[ $TCPEJ�

7�5� %QPITGUU� 
����� %NGCP #KT #EV COGPFOGPVU QH ����� EQPHGTGPEG TGRQTV VQ CEEQORCP[ 5� ����� 9CUJKPIVQP�

&%� 7�5� )QXGTPOGPV 2TKPVKPI 1HHKEG� TGRQTV ��������

7�5� &GRCTVOGPV QH *GCNVJ� 'FWECVKQP� CPF 9GNHCTG� 
����� #KT SWCNKV[ ETKVGTKC HQT RJQVQEJGOKECN QZKFCPVU�

9CUJKPIVQP� &%� 0CVKQPCN #KT 2QNNWVKQP %QPVTQN #FOKPKUVTCVKQP� RWDNKECVKQP PQ� #2���� #XCKNCDNG

HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$��������$#�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� #KT SWCNKV[ ETKVGTKC HQT Q\QPG CPF QVJGT RJQVQEJGOKECN QZKFCPVU�

4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN

%TKVGTKC CPF #UUGUUOGPV 1HHKEG� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF�

8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� %QORKNCVKQP QH CKT RQNNWVCPV GOKUUKQP HCEVQTU� 8QNWOG +� UVCVKQPCT[

RQKPV CPF CTGC UQWTEGU� 8QNWOG ++� OQDKNG UQWTEGU� �VJ GF� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH

#KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� #PP #TDQT� /+� 1HHKEG QH /QDKNG 5QWTEGU� TGRQTV PQU� #2����

'&���81.�� CPF #2����'&���81.��� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$��������� CPF

2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����C� #KT SWCNKV[ ETKVGTKC HQT Q\QPG CPF QVJGT RJQVQEJGOKECN QZKFCPVU�

4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN

%TKVGTKC CPF #UUGUUOGPV 1HHKEG� TGRQTV PQU� '2#�������������C(�G(� �X� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����D� )WKFGNKPG QP CKT SWCNKV[ OQFGNU 
TGXKUGF�� 4GUGCTEJ 6TKCPING

2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�������������4� #XCKNCDNG

HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� 6JG ���� 0#2#2 GOKUUKQPU KPXGPVQT[ 
XGTUKQP ��� FGXGNQROGPV QH

VJG PCVKQPCN WVKNKV[ TGHGTGPEG HKNG� 4GUGCTEJ 6TKCPING 2CTM� 0%� #KT CPF 'PGTI[ 'PIKPGGTKPI

4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������#� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����C� 7UGT	U IWKFG HQT VJG WTDCP CKTUJGF OQFGN� XQNWOG +� WUGT	U

OCPWCN HQT 7#/ 
%$�+8�� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF

5VCPFCTFU� TGRQTV PQ� '2#�������������#� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����D� 7UGT	U IWKFG HQT VJG WTDCP CKTUJGF OQFGN� XQNWOG ++� WUGT	U

OCPWCN HQT VJG 7#/ 
%$�+8� OQFGNKPI U[UVGO� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[

2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�������������$� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������
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7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����E� 7UGT	U IWKFG HQT VJG WTDCP CKTUJGF OQFGN� X� +++� WUGT	U OCPWCN

HQT VJG FKCIPQUVKE YKPF OQFGN� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF

5VCPFCTFU� TGRQTV PQ� '2#�������������%� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����F� 7UGT	U IWKFG HQT VJG WTDCP CKTUJGF OQFGN� XQNWOG 8� FGUETKRVKQP

CPF QRGTCVKQP QH VJG 41/�7#/ KPVGTHCEG RTQITCO U[UVGO� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH

#KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�������������'� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����C� 0CVKQPCN CKT SWCNKV[ CPF GOKUUKQPU VTGPFU TGRQTV� ����� 4GUGCTEJ

6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#��������������

#XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������:#$�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����D� )WKFGNKPG HQT TGIWNCVQT[ CRRNKECVKQP QH VJG WTDCP CKTUJGF OQFGN�

4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�������

������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������*57�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����E� 6GEJPKECN CUUKUVCPEG FQEWOGPV HQT UCORNKPI CPF CPCN[UKU Q\QPG

RTGEWTUQTU� 4GUGCTEJ 6TKCPING 2CTM� 0%� #VOQURJGTKE 4GUGCTEJ CPF 'ZRQUWTG #UUGUUOGPV

.CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����C� 0CVKQPCN CKT RQNNWVCPV GOKUUKQP GUVKOCVGU� ���������� 4GUGCTEJ

6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�����4��������

#XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������:#$�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����D� 7UGT	U IWKFG HQT VJG WTDCP CKTUJGF OQFGN� XQNWOG +8� WUGT	U

OCPWCN HQT VJG GOKUUKQPU RTGRTQEGUUQT U[UVGO ���� 2CTV #� EQTG (1464#0 U[UVGO� 2CTV $� KPVGTHCEG

CPF GOKUUKQP FKURNC[ U[UVGO� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF

5VCPFCTFU� TGRQTV PQ� '2#�������������&
4�� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$���
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7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����C� 4GIKQPCN KPVGTKO GOKUUKQP KPXGPVQTKGU 
�����������

X� +� FGXGNQROGPV OGVJQFQNQIKGU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF

5VCPFCTFU� TGRQTV PQ� '2#�����4�������C� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$����������:#$�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����D� 4GIKQPCN KPVGTKO GOKUUKQP KPXGPVQTKGU 
�����������

X� ++� GOKUUKQP UWOOCTKGU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF

5VCPFCTFU� TGRQTV PQ� '2#�����4�������D� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����E� #KT SWCNKV[ ETKVGTKC HQT QZKFGU QH PKVTQIGP� 4GUGCTEJ 6TKCPING

2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN %TKVGTKC CPF #UUGUUOGPV

1HHKEG� TGRQTV PQU� '2#�������������C(�E(� �X� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$���������� 2$���������� CPF 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����F� 8QNCVKNG QTICPKE EQORQWPF�RCTVKEWNCVG OCVVGT URGEKCVKQP FCVCDCUG

OCPCIGOGPV U[UVGO 
52'%+#6'�� XGTUKQP ��� 
HQT OKETQEQORWVGTU�� 4GUGCTEJ 6TKCPING 2CTM� 0%�

1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�59�&-�������� #XCKNCDNG HTQO�

06+5� 5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
����� 0CVKQPCN CKT RQNNWVCPV GOKUUKQP VTGPFU� ���������� 4GUGCTEJ

6TKCPING 2CTM� 0%� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI CPF 5VCPFCTFU� TGRQTV PQ� '2#�����4��������

#XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$���������4'$�
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7NTKEMUQP� $� .� 
����� /GUQUECNG EKTEWNCVKQPU KP VJG .QU #PIGNGU $CUKP� C PWOGTKECN OQFGNKPI UVWF[

=2J�&� FKUUGTVCVKQP?� 5GCVVNG� 9#� 7PKXGTUKV[ QH 9CUJKPIVQP�

8CNGPVG� 4� ,�� 6JQTPVQP� (� %� 
����� 'OKUUKQPU QH 01 HTQO UQKN CV C TWTCN UKVG KP EGPVTCN 6GPPGUUGG� ,� )GQRJ[U�

4GU� =#VOQU�? ��� ��������������

8CP 8CNKP� %� %�� 4C[� ,� &�� $QCVOCP� ,� (�� )WPVGT� 4� .� 
����� *[FTQIGP RGTQZKFG KP CKT FWTKPI YKPVGT QXGT

VJG UQWVJ�EGPVTCN 7PKVGF 5VCVGU� )GQRJ[U� 4GU� .GVV� ��� ����������

8GPMCVTCO� #�� -CTCOEJCPFCPK� 2� -�� /KUTC� 2� -� 
����� 6GUVKPI C EQORTGJGPUKXG CEKF FGRQUKVKQP OQFGN�

#VOQU� 'PXKTQP� ��� ��������

8KGTMQTP�4WFQNRJ� $�� 4WFQNRJ� ,�� &KGFGTKEJ� 5� 
����� &GVGTOKPCVKQP QH RGTQZ[CEGV[NPKVTCVG 
2#0�

KP WPRQNNWVGF CTGCU� +PV� ,� 'PXKTQP� #PCN� %JGO� ��� ��������

8KG\GG� 9�� 5KPIJ� *� $� 
����� %QPVTKDWVKQP QH UVTCVQURJGTKE Q\QPG VQ ITQWPF�NGXGN Q\QPG EQPEGPVTCVKQPÙ

C UEKGPVKHKE TGXKGY QH GZKUVKPI GXKFGPEG� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP

#IGPE[� 'PXKTQPOGPVCN 5EKGPEG 4GUGCTEJ .CDQTCVQT[� ITCPV %4�����������

8KG\GG� 9�� ,QJPUQP� 9� $�� 5KPIJ� *� $� 
����� #KTDQTPG OGCUWTGOGPVU QH UVTCVQURJGTKE Q\QPG KPVTWUKQPU KPVQ

VJG VTQRQURJGTG QXGT VJG 7PKVGF 5VCVGU =HKPCN TGRQTV?� /GPNQ 2CTM� %#� 54+ +PVGTPCVKQPCN� 54+ RTQLGEV
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8KG\GG� 9�� ,QJPUQP� 9� $�� 5KPIJ� *� $� 
����� 5VTCVQURJGTKE Q\QPG KP VJG NQYGT VTQRQURJGTG̀ ++� CUUGUUOGPV QH

FQYPYCTF HNWZ CPF ITQWPF�NGXGN KORCEV� #VOQU� 'PXKTQP� ��� ����������

9CEMVGT� &� ,�� $C[N[� 2� 8� 
����� 6JG GHHGEVKXGPGUU QH GOKUUKQP EQPVTQNU QP TGFWEKPI Q\QPG NGXGNU KP

%QPPGEVKEWV HTQO ���� VJTQWIJ ����� +P� 9QNHH� )� 6�� *CPKUEJ� ,� .�� 5EJGTG� -�� GFU� 6JG

UEKGPVKHKE CPF VGEJPKECN KUUWGU HCEKPI RQUV����� Q\QPG EQPVTQN UVTCVGIKGU� VTCPUCEVKQPU QH CP #2%#

KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG� 0QXGODGT ����� *CTVHQTF� %6� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP

%QPVTQN #UUQEKCVKQP� RR� ��������

9CFFGP� 4� #�� 7PQ� +�� 9CMCOCVUW� 5� 
����� 5QWTEG FKUETKOKPCVKQP QH UJQTV�VGTO J[FTQECTDQP UCORNGU

OGCUWTGF CNQHV� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

9CMKO� 2� )� 
����� 6GORGTCVWTG�CFLWUVGF Q\QPG VTGPFU HQT *QWUVQP� 0GY ;QTM CPF 9CUJKPIVQP ����������

2TGUGPVGF CV� ��PF CPPWCN OGGVKPI CPF GZJKDKVKQP QH VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG�

#PCJGKO� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ��������

9CNGIC� ,� )�� 5VGFOCP� &� *�� 5JGVVGT� 4� '�� /CEMC[� )� +�� +IWEJK� 6�� 5EJKHH� *� +� 
����� %QORCTKUQP

QH C EJGOKNWOKPGUEGPV CPF C VWPCDNG FKQFG NCUGT CDUQTRVKQP VGEJPKSWG HQT VJG OGCUWTGOGPV QH PKVTQIGP

QZKFG� PKVTQIGP FKQZKFG� CPF PKVTKE CEKF� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

9CNNCEG� .� #�� 1VV� 9� 4� 
����� 2GTUQPCN OQPKVQTU� C UVCVG�QH�VJG�CTV UWTXG[� ,� #KT 2QNNWV� %QPVTQN #UUQE�

��� ��������

9CNNKPIVQP� 6� ,�� ,CRCT� 5� /� 
����� #VOQURJGTKE EJGOKUVT[ QH FKGVJ[N GVJGT CPF GVJ[N VGTV�DWV[N GVJGT� 'PXKTQP�

5EK� 6GEJPQN� ��� ��������

9CPI� 9�� 9CTPGT� 6� 6� 
����� 7UG QH HQWT�FKOGPUKQPCN FCVC CUUKOKNCVKQP D[ 0GYVQPKCP TGNCZCVKQP CPF

NCVGPV�JGCV HQTEKPI VQ KORTQXG C OGUQUECNG�OQFGN RTGEKRKVCVKQP HQTGECUV� C ECUG UVWF[� /QP� 9GCVJGT

4GX� ���� ����������
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9CPI� 5��%�� 2CWNUQP� 5� '�� )TQULGCP� &�� (NCICP� 4� %�� 5GKPHGNF� ,� *� 
����� #GTQUQN HQTOCVKQP CPF ITQYVJ

KP CVOQURJGTKE QTICPKE�01 U[UVGOU�+� 1WVFQQT UOQI EJCODGT UVWFKGU QH % � CPF % �J[FTQECTDQPU�Z � �

#VOQU� 'PXKTQP� 2CTV # ��� ��������

9CTPGEM� 2� 
����� %JGOKECN TGCEVKQPU KP ENQWFU� (TGUGPKWU	 ,� #PCN� %JGO� ���� ��������

9CTPGEM� 2� 
����� %JGOKUVT[ CPF RJQVQEJGOKUVT[ KP CVOQURJGTKE YCVGT FTQRU� $GT� $WPUGP )GU� 2J[U� %JGO�

��� ��������

9CTPGEM� 2�� <GTDCEJ� 6� 
����� 5[PVJGUKU QH RGTQZ[CEGV[N PKVTCVG KP CKT D[ CEGVQPG RJQVQN[UKU� 'PXKTQP� 5EK�

6GEJPQN� ��� ������

9CTTGP� )� ,�� $CDEQEM� )� 
����� 2QTVCDNG GVJ[NGPG EJGOKNWOKPGUEGPEG Q\QPG OQPKVQT� 4GX� 5EK� +PUVTWO�

��� ��������

9CVCPCDG� +�� 5VGRJGPU� '� 4� 
����� 4GGZCOKPCVKQP QH OQKUVWTG CPQOCN[ KP CPCN[UKU QH RGTQZ[CEGV[N PKVTCVG�

'PXKTQP� 5EK� 6GEJPQN� ��� ��������

9CVUQP� ,� )�� 4QDKPUQP� 0� (�� %JQY� ,� %�� *GPT[� 4� %�� -KO� $�� 0IW[GP� 3� 6�� /G[GT� '� .��

2CEG� 6� )� 
����� 4GEGRVQT OQFGN VGEJPKECN UGTKGU� X� +++ 
���� TGXKUKQP�� %/$� WUGT	U OCPWCN�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI

CPF 5VCPFCTFU� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$���

�������

9GK� .�� 9GKJCP� 5� 
����� #WVQOCVGF OGVJQF HQT FGVGTOKPCVKQP QH J[FTQIGP RGTQZKFG KP CKT CPF CVOQURJGTKE

RTGEKRKVCVKQP� *WCPLKPI *WCZWG �� ������ 
%# ���� ������ ������

9GPFGN� )� ,�� 5VGFOCP� &� *�� %CPVTGNN� %� #�� &COTCWGT� .� 
����� .WOKPQN�DCUGF PKVTQIGP FKQZKFG FGVGEVQT�

#PCN� %JGO� ��� ��������

9GUEJNGT� %� ,�� /CPFKEJ� /� .�� )TCGFGN� 6� '� 
����� 5RGEKCVKQP� RJQVQUGPUKVKXKV[� CPF TGCEVKQPU QH VTCPUKVKQP

OGVCN KQPU KP CVOQURJGTKE FTQRNGVU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

9GUGN[� /� .� 
����� +ORTQXGF RCTCOGVGTK\CVKQPU HQT UWTHCEG TGUKUVCPEG VQ ICUGQWU FT[ FGRQUKVKQP KP

TGIKQPCN�UECNG� PWOGTKECN OQFGNU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP

#IGPE[� #VOQURJGTKE 5EKGPEGU 4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO�

06+5� 5RTKPIHKGNF� 8#� 2$����������#5�

9GUVDGTI� *�� .COD� $� 
����� 1\QPG RTQFWEVKQP CPF VTCPURQTV KP VJG #VNCPVC� )GQTIKC� TGIKQP� 4GUGCTEJ

6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� #VOQURJGTKE 5EKGPEGU 4GUGCTEJ

.CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

9GUVDGTI� *� *�� 4CUOWUUGP� 4� #�� *QNFTGP� /� 
����� )CU EJTQOCVQITCRJKE CPCN[UKU QH CODKGPV CKT HQT NKIJV

J[FTQECTDQPU WUKPI C EJGOKECNN[ DQPFGF UVCVKQPCT[ RJCUG� #PCN� %JGO� ��� ����������

9GUVDGTI� *�� #NNYKPG� -� ,�� 'NKCU� &� 
����� 8GTVKECN Q\QPG FKUVTKDWVKQP CDQXG UGXGTCN WTDCP CPF CFLCEGPV TWTCN

CTGCU CETQUU VJG 7PKVGF 5VCVGU� +P� 5RGEKCNV[ EQPHGTGPEG QP� Q\QPG�QZKFCPVÙ KPVGTCEVKQPU YKVJ VJG

VQVCN GPXKTQPOGPV� /CTEJ� &CNNCU� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RR� ������

9GUVDGTI� *� *�� *QNFTGP� /� 9�� *KNN� *� *�� ,T� 
����� #PCN[VKECN OGVJQFQNQI[ HQT VJG KFGPVKHKECVKQP CPF

SWCPVKHKECVKQP QH XCRQT RJCUG QTICPKE RQNNWVCPVU� #VNCPVC� )#� %QQTFKPCVKPI 4GUGCTEJ %QWPEKN� +PE��

TGRQTV PQ� %4%�#24#%�%#2#������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

9GUVDGTI� *�� .QPPGOCP� 9�� *QNFTGP� /� 
����� #PCN[UKU QH KPFKXKFWCN J[FTQECTDQP URGEKGU KP CODKGPV

CVOQURJGTGU� VGEJPKSWGU CPF FCVC XCNKFKV[� +P� -GKVJ� .� *�� GF� +FGPVKHKECVKQP CPF CPCN[UKU QH QTICPKE



�����

RQNNWVCPVU KP CKT� =RCRGTU HTQO C U[ORQUKWO CV VJG ���VJ 0CVKQPCN #OGTKECP %JGOKECN 5QEKGV[

OGGVKPI?� 5GRVGODGT ����� -CPUCU %KV[� /1� 9QDWTP� /#� $WVVGTYQTVJ 2WDNKUJGTU� RR� ��������

9JKVD[� -� 6�� *WUCT� 4� $�� .KW� $� ;� *� 
����� 6JG CGTQUQN UK\G FKUVTKDWVKQP QH .QU #PIGNGU UOQI� ,� %QNNQKF

+PVGTHCEG 5EK� ��� ��������

9KNNKCOU� '� ,�� )WGPVJGT� #�� (GJUGPHGNF� (� %� 
����� #P KPXGPVQT[ QH PKVTKE QZKFG GOKUUKQPU HTQO UQKNU KP VJG

7PKVGF 5VCVGU� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ����������

9KPGT� #� /� 
����� +PXGUVKICVKQP QH VJG TQNG QH PCVWTCN J[FTQECTDQPU KP RJQVQEJGOKECN UOQI HQTOCVKQP

KP %CNKHQTPKC� HKPCN TGRQTV� 5CETCOGPVQ� %#� %CNKHQTPKC #KT 4GUQWTEGU $QCTF� EQPVTCEV

PQ� #���������

9KPGT� #� /�� 2GVGTU� ,� 9�� 5OKVJ� ,� 2�� 2KVVU� ,� 0�� ,T� 
����� 4GURQPUG QH EQOOGTEKCN EJGOKNWOKPGUEGPV 01�

01 CPCN[\GTU VQ QVJGT PKVTQIGP�EQPVCKPKPI EQORQWPFU� 'PXKTQP� 5EK� 6GEJPQN� �� �����������

9KPGT� #� /�� #VMKPUQP� 4�� #TG[� ,�� $KGTOCPP� *� 9�� *CTIGT� 9� 2�� 6WC\QP� '� %�� <KGNKPUMC� $� 
�����

6JG TQNG QH PKVTQIGPQWU RQNNWVCPVU KP VJG HQTOCVKQP QH CVOQURJGTKE OWVCIGPU CPF CEKF FGRQUKVKQP�

5CETCOGPVQ� %#� %CNKHQTPKC #KT 4GUQWTEGU $QCTF� TGRQTV PQ� #4$�4�������� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������

9KPGT� #� /�� #TG[� ,�� #VMKPUQP� 4�� #UEJOCPP� 5� /�� .QPI� 9� &�� /QTTKUQP� %� .�� 1NU\[M� &� /� 
�����

'OKUUKQP TCVGU QH QTICPKEU HTQO XGIGVCVKQP KP %CNKHQTPKC	U %GPVTCN 8CNNG[� #VOQU� 'PXKTQP� 2CTV #

��� ����������

9QNHH� )� 6� 
����� 1P C 01 �HQEWUGF EQPVTQN UVTCVGI[ VQ TGFWEG 1 � ,� #KT 9CUVG /CPCIG� #UUQE�Z �

��� ����������

9QNHH� )� 6�� -QTUQI� 2� '� 
����� 1\QPG EQPVTQN UVTCVGIKGU DCUGF QP VJG TCVKQ QH XQNCVKNG QTICPKE EQORQWPFU

VQ PKVTQIGP QZKFGU� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ����������

9QNHH� )� 6�� .KQ[� 2� ,� 
����� #P GORKTKECN OQFGN HQT HQTGECUVKPI OCZKOWO FCKN[ Q\QPG NGXGNU KP VJG

PQTVJGCUVGTP 7�5� ,� #KT 2QNNWV� %QPVTQN #UUQE� ��� ����������

9QNHH� )� 6�� .KQ[� 2� ,�� /G[GTU� 4� '�� %GFGTYCNN� 4� 6�� 9KIJV� )� &�� 2CUEGTK� 4� '�� 6C[NQT� 4� 5� 
����C�

#PCVQO[ QH VYQ Q\QPG VTCPURQTV GRKUQFGU KP VJG 9CUJKPIVQP� &�%�� VQ $QUVQP� /CUU�� EQTTKFQT�

'PXKTQP� 5EK� 6GEJPQN� ��� ��������

9QNHH� )� 6�� .KQ[� 2� ,�� 9KIJV� )� &�� 2CUEGTK� 4� '� 
����D� #GTKCN KPXGUVKICVKQP QH VJG Q\QPG RNWOG

RJGPQOGPQP� ,� #KT 2QNNWV� %QPVTQN #UUQE� ��� ��������

9QNHH� )� 6�� -GNN[� 0� #�� (GTOCP� /� #� 
����� 5QWTEG TGIKQPU QH UWOOGTVKOG Q\QPG CPF JC\G GRKUQFGU KP VJG

GCUVGTP 7PKVGF 5VCVGU� 9CVGT #KT 5QKN 2QNNWV� ��� ������

9QNHH� )� 6�� 4WVJMQUM[� /� 5�� 5VTQWR� &� 2�� -QTUQI� 2� '� 
����� # EJCTCEVGTK\CVKQP QH VJG RTKPEKRCN 2/���

URGEKGU KP %NCTGOQPV 
UWOOGT� CPF .QPI $GCEJ 
HCNN� FWTKPI 5%#35� #VOQU� 'PXKTQP�

2CTV # ��� ����������

9QTNF /GVGQTQNQIKECN 1TICPK\CVKQP� 
����C� 5EKGPVKHKE CUUGUUOGPV QH UVTCVQURJGTKE Q\QPG� ����� 8QNWOG ��

)GPGXC� 5YKV\GTNCPF� )NQDCN 1\QPG 4GUGCTEJ CPF /QPKVQTKPI 2TQLGEV� RR� �������� TGRQTV PQ� ���

9QTNF /GVGQTQNQIKECN 1TICPK\CVKQP� 
����D� 5EKGPVKHKE CUUGUUOGPV QH UVTCVQURJGTKE Q\QPG� ����� 8QNWOG ++�

#RRGPFKEGU� #('#5 TGRQTV� )GPGXC� 5YKV\GTNCPF� )NQDCN 1\QPG 4GUGCTEJ /QPKVQTKPI 2TQLGEV�

TGRQTV PQ� ���



�����

9QTNF /GVGQTQNQIKECN 1TICPK\CVKQP� 
����� 5EKGPVKHKE CUUGUUOGPV QH Q\QPG FGRNGVKQP� ���� =RTGRTKPV?� )GPGXC�

5YKV\GTNCPF� 9QTNF /GVGQTQNQIKECN 1TICPK\CVKQP� TGRQTV PQ� ���

9W� ;��.�� &CXKFUQP� %� +�� &QNUMG� &� #�� 5JGTYQQF� 5� +� 
����� &T[ FGRQUKVKQP QH CVOQURJGTKE EQPVCOKPCPVU�

VJG TGNCVKXG KORQTVCPEG QH CGTQF[PCOKE� DQWPFCT[ NC[GT� CPF UWTHCEG TGUKUVCPEGU� #GTQUQN 5EK�

6GEJPQN� ��� ������

9WPFGTNK� 5�� )GJTKI� 4� 
����� +PHNWGPEG QH VGORGTCVWTG QP HQTOCVKQP CPF UVCDKNKV[ QH UWTHCEG 2#0 CPF Q\QPG� #

VYQ [GCT HKGNF UVWF[ KP 5YKV\GTNCPF� #VOQU� 'PXKTQP� 2CTV # ��� ����������

;COCFC� 6�� -CQ� %� ,�� $WPMGT� 5� 
����� #KTHNQY CPF CKT SWCNKV[ UKOWNCVKQPU QXGT VJG YGUVGTP OQWPVCKPQWU

TGIKQP YKVJ C HQWT�FKOGPUKQPCN FCVC CUUKOKNCVKQP VGEJPKSWG� #VOQU� 'PXKTQP� ��� ��������

;CPCIKUCYC� ;�� 0KUJKOWTC� *� 
����� # DCFIG�V[RG RGTUQPCN UCORNGT HQT OGCUWTGOGPV QH RGTUQPCN GZRQUWTG

VQ 01 CPF 01 KP CODKGPV CKT� 'PXKTQP� +PV� �� ���������

;QEMG� /� # 
����� # VJTGG�FKOGPUKQPCN YKPF OQFGN HQT EQORNGZ VGTTCKP =2J�&� FKUUGTVCVKQP?� $GTMGNG[�

%#� 7PKXGTUKV[ QH %CNKHQTPKC�

;QMQWEJK� ;�� /WMCK� *�� 0CMCLKOC� -�� #ODG� ;� 
����� 5GOK�XQNCVKNG CNFGJ[FGU CU RTGFQOKPCPV QTICPKE ICUGU

KP TGOQVG CTGCU� #VOQU� 'PXKTQP� 2CTV # ��� ��������

;QUJK\WOK� -�� #QMK� -�� 0QWEJK� +�� 1MKVC� 6�� -QDC[CUJK� 6�� -COCMWTC� 5�� 6CLKOC� /� 
����� /GCUWTGOGPVU

QH VJG EQPEGPVTCVKQP KP TCKPYCVGT CPF QH VJG *GPT[	U .CY EQPUVCPV QH J[FTQIGP RGTQZKFG� #VOQU�

'PXKTQP� ��� ��������

;QWPI� 6� 4�� $QTKU� ,� 2� 
����� # PWOGTKECN VGEJPKSWG HQT UQNXKPI UVKHH QTFKPCT[ FKHHGTGPVKCN GSWCVKQPU CUUQEKCVGF

YKVJ VJG EJGOKECN MKPGVKEU QH TGCEVKXG�HNQY RTQDNGOU� ,� 2J[U� %JGO� ��� ����������

<CHKTKQW� 1� %�� 6TWG� /� $� 
����� +PVGTHGTGPEGU KP GPXKTQPOGPVCN CPCN[UKU QH 01 D[ 01 RNWU 1 FGVGEVQTU��

C TCRKF UETGGPKPI VGEJPKSWG� 'PXKTQP� 5EK� 6GEJPQN� ��� ��������

<CKVUW� -�� 1JMWTC� ;� 
����� 0GY HNWQTQIGPKE UWDUVTCVGU HQT JQTUGTCFKUJ RGTQZKFCUG� TCRKF CPF UGPUKVKXG CUUC[U

HQT J[FTQIGP RGTQZKFG CPF VJG RGTQZKFCUG� #PCN� $KQEJGO� ���� ��������

<CNGYUM[� '�� 5KUVNC� )�� *GPT[� 4�� 4CQ� 5� 6� 
����� 6TGPFU KP Q\QPG CPF KVU RTGEWTUQTU KP VJG PQTVJGCUVGTP

7PKVGF 5VCVGU� +P� 8QUVCN� ,� ,�� GF� 6TQRQURJGTKE Q\QPG� PQPCVVCKPOGPV CPF FGUKIP XCNWG KUUWGU

=RTQEGGFKPIU QH C 7�5� '2#�#�9/# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG?� 1EVQDGT ����� $QUVQP�

/#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQPU

UGTKGU PQ� ����

<GNFKP� /� &� 
����� /GVGQTQNQIKECN CPF CKT SWCNKV[ EJCTCEVGTK\CVKQP QH VJG ���� 5QWVJGTP %CNKHQTPKC #KT 3WCNKV[

5VWF[� +P� 5QWVJGTP %CNKHQTPKC #KT 3WCNKV[ 5VWF[ FCVC CPCN[UKU� RTQEGGFKPIU QH CP KPVGTPCVKQPCN

URGEKCNV[ EQPHGTGPEG� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR�

���� 
#�9/# RWDNKECVKQP 8+2�����

<JCPI� &��.�� %JCPI� *��4�� 5GCOCP� 0� .�� 9CTPGT� 6� 6�� (TKVUEJ� ,� /� 
����� # VYQ�YC[ KPVGTCEVKXG PGUVKPI

RTQEGFWTG YKVJ XCTKCDNG VGTTCKP TGUQNWVKQP� /QP� 9GCVJGT 4GX� ���� ����������

<JCPI� 5��*�� 5JCY� /�� 5GKPHGNF� ,� *�� (NCICP� 4� %� 
����� 2JQVQEJGOKECN CGTQUQN HQTOCVKQP HTQO��RKPGPG

CPF ��RKPGPG� ,� )GQRJ[U� 4GU� =#VOQU�? ��� ��������������

<JQW� :�� /QRRGT� -� 
����� #RRCTGPV RCTVKVKQP EQGHHKEKGPVU QH �� ECTDQP[N EQORQWPFU DGVYGGP CKT CPF UGCYCVGT

CPF DGVYGGP CKT CPF HTGUJYCVGT� KORNKECVKQPU HQT CKT�UGC GZEJCPIG� 'PXKTQP� 5EK� 6GEJPQN� ��� �����

�����



�����

<KMC� 4� )�� 5CNV\OCP� '� 5� 
����� +PVGTCEVKQP QH Q\QPG CPF J[FTQIGP RGTQZKFG KP YCVGT� KORNKECVKQPU HQT

CPCN[UKU QH * 1 KP CKT� )GQRJ[U� 4GU� .GVV� �� ��������� �

<KOOGTOCP� 2� 4� 
����� 6GUVKPI QH J[FTQECTDQP GOKUUKQPU HTQO XGIGVCVKQP� NGCH NKVVGT CPF CSWCVKE UWTHCEGU�

CPF FGXGNQROGPV QH C OGVJQFQNQI[ HQT EQORKNKPI DKQIGPKE GOKUUKQP KPXGPVQTKGU� HKPCN TGRQTV�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 1HHKEG QH #KT 3WCNKV[ 2NCPPKPI

CPF 5VCPFCTFU� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$��������

<WQ� ;�� *QKIPG� ,� 
����� 'XKFGPEG HQT RJQVQEJGOKECN HQTOCVKQP QH * 1 CPF QZKFCVKQP QH 51 KP CWVJGPVKE HQI� � �

YCVGT� 5EKGPEG 
9CUJKPIVQP� &%� ���� ������

<YGKFKPIGT� 4� $�� 5KIUD[� ,� '�� ,T�� 6GLCFC� 5� $�� 5VWOR� (� &�� &TQRMKP� &� .�� 4C[� 9� &�� &WPECP� ,� 9�


����� &GVCKNGF J[FTQECTDQP CPF CNFGJ[FG OQDKNG UQWTEG GOKUUKQPU HTQO TQCFYC[ UVWFKGU� 'PXKTQP�

5EK� 6GEJPQN� ��� ��������


	Disclaimer
	Preface
	Document Structure
	Vol I - Table of Contents
	List of Tables
	List of Figures
	Vol II - Table of Contents
	Vol III - Table of Contents

