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&CVG�
5WDOKVVGF�
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5QWTEG
U�� +V\KM�-KVTQUGT��������������������������������
;QUUK�5GICN�����������������������������������������
;KICN�.GKDC�����������������������������������������
<KQP�*CFCF�
4WPEQO�
*CEJQOC���5V��������
4KUJQP�.G\KQP��+UTCGN�

8QKEG��
��������������
(CZ�� 
��������������
KV\KMM"TWPEQO�EQ�KN������������������������������
[QUUKU"TWPEQO�EQ�KN�����������������������������������
[KICNN"TWPEQO�EQ�KN���������������������������������
\KQPJ"TWPEQO�EQ�KN

4G�� %CNN�HQT�EQPVTKDWVKQP�+'''������G���A���
#DUVTCEV� 6JKU�FQEWOGPV�RTGUGPVU�VJG�PGGFGF�GPJCPEGOGPVU�VJCV�ECP�DG�FQPG�VQ�VJG�+'''������C�UVCPFCTF�

KP�QTFGT�VQ�UWRRQTV�OQDKNKV[�QRGTCVKQP�D[�TGFWEKPI�VJG�RQYGT�EQPUWORVKQP�QH�VJG�OQDKNG�55��+P�
QTFGT�VQ�TGFWEG�VJG�RQYGT�EQPUWORVKQP�QH�VJG�55��YG�RTQRQUG�VQ�WUG�C�UNGGRKPI�OQFG�VGEJPKSWG��
6JG�EQPVTKDWVKQP�RTQXKFGU�C�IGPGTCN�FGUETKRVKQP�QH�VJG�RTQRQUGF�VGEJPKSWG�CPF�RTQXKFGU�VJG�GZCEV�
CFFKVKQP�TGSWKTGF�VQ�CFF�VJKU�OQFG�VQ�VJG�UVCPFCTF��

2WTRQUG� 2TGUGPV�JQY�VJG�+'''������C�ECP�DG�GPJCPEGF�KP�QTFGT�VQ�UWRRQTV�OQDKNKV[��
0QVKEG� 6JKU�FQEWOGPV�JCU�DGGP�RTGRCTGF�VQ�CUUKUV�+'''���������+V�KU�QHHGTGF�CU�C�DCUKU�HQT�FKUEWUUKQP�CPF�KU�PQV�DKPFKPI�QP�

VJG�EQPVTKDWVKPI�KPFKXKFWCN
U��QT�QTICPK\CVKQP
U���6JG�OCVGTKCN�KP�VJKU�FQEWOGPV�KU�UWDLGEV�VQ�EJCPIG�KP�HQTO�CPF�
EQPVGPV�CHVGT�HWTVJGT�UVWF[��6JG�EQPVTKDWVQT
U��TGUGTXG
U��VJG�TKIJV�VQ�CFF��COGPF�QT�YKVJFTCY�OCVGTKCN�EQPVCKPGF�
JGTGKP��

4GNGCUG� 6JG�EQPVTKDWVQT�ITCPVU�C�HTGG��KTTGXQECDNG�NKEGPUG�VQ�VJG�+'''�VQ�KPEQTRQTCVG�OCVGTKCN�EQPVCKPGF�KP�VJKU�EQPVTKDWVKQP��
CPF�CP[�OQFKHKECVKQPU�VJGTGQH��KP�VJG�ETGCVKQP�QH�CP�+'''�5VCPFCTFU�RWDNKECVKQP��VQ�EQR[TKIJV�KP�VJG�+''' U�PCOG�
CP[�+'''�5VCPFCTFU�RWDNKECVKQP�GXGP�VJQWIJ�KV�OC[�KPENWFG�RQTVKQPU�QH�VJKU�EQPVTKDWVKQP��CPF�CV�VJG�+''' U�UQNG�
FKUETGVKQP�VQ�RGTOKV�QVJGTU�VQ�TGRTQFWEG�KP�YJQNG�QT�KP�RCTV�VJG�TGUWNVKPI�+'''�5VCPFCTFU�RWDNKECVKQP��6JG�
EQPVTKDWVQT�CNUQ�CEMPQYNGFIGU�CPF�CEEGRVU�VJCV�VJKU�EQPVTKDWVKQP�OC[�DG�OCFG�RWDNKE�D[�+'''���������

2CVGPV�
2QNKE[�CPF�
2TQEGFWTGU�

6JG�EQPVTKDWVQT�KU�HCOKNKCT�YKVJ�VJG�+'''��������2CVGPV�2QNKE[�CPF�2TQEGFWTGU�
�JVVR���KGGG����QTI����KRT�RCVGPVU�RQNKE[�JVON ��KPENWFKPI�VJG�UVCVGOGPV��+'''�UVCPFCTFU�OC[�KPENWFG�VJG�MPQYP�
WUG�QH�RCVGPV
U���KPENWFKPI�RCVGPV�CRRNKECVKQPU��RTQXKFGF�VJG�+'''�TGEGKXGU�CUUWTCPEG�HTQO�VJG�RCVGPV�JQNFGT�QT�
CRRNKECPV�YKVJ�TGURGEV�VQ�RCVGPVU�GUUGPVKCN�HQT�EQORNKCPEG�YKVJ�DQVJ�OCPFCVQT[�CPF�QRVKQPCN�RQTVKQPU�QH�VJG�
UVCPFCTF���'CTN[�FKUENQUWTG�VQ�VJG�9QTMKPI�)TQWR�QH�RCVGPV�KPHQTOCVKQP�VJCV�OKIJV�DG�TGNGXCPV�VQ�VJG�UVCPFCTF�KU�
GUUGPVKCN�VQ�TGFWEG�VJG�RQUUKDKNKV[�HQT�FGNC[U�KP�VJG�FGXGNQROGPV�RTQEGUU�CPF�KPETGCUG�VJG�NKMGNKJQQF�VJCV�VJG�FTCHV�
RWDNKECVKQP�YKNN�DG�CRRTQXGF�HQT�RWDNKECVKQP��2NGCUG�PQVKH[�VJG�%JCKT��OCKNVQ�EJCKT"YKTGNGUUOCP�QTI �CU�GCTN[�CU�
RQUUKDNG��KP�YTKVVGP�QT�GNGEVTQPKE�HQTO��KH�RCVGPVGF�VGEJPQNQI[�
QT�VGEJPQNQI[�WPFGT�RCVGPV�CRRNKECVKQP��OKIJV�DG�
KPEQTRQTCVGF�KPVQ�C�FTCHV�UVCPFCTF�DGKPI�FGXGNQRGF�YKVJKP�VJG�+'''��������9QTMKPI�)TQWR��6JG�%JCKT�YKNN�FKUENQUG�
VJKU�PQVKHKECVKQP�XKC�VJG�+'''��������YGD�UKVG��JVVR���KGGG����QTI����KRT�RCVGPVU�PQVKEGU ��
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+'''������G�5NGGR�/QFG��
+V\KM�-KVTQUGT�
;QUUK�5GICN�
;KICN�.GKDC�
<KQP�*CFCF�

4WPEQO�6GEJPQNQIKGU��

�� )GPGTCN�
6JKU�FQEWOGPV�RTGUGPVU�VJG�PGGFGF�GPJCPEGOGPVU�VJCV�ECP�DG�FQPG�VQ�VJG�+'''������C�UVCPFCTF�KP�QTFGT�VQ�
UWRRQTV�OQDKNKV[�QRGTCVKQP�D[�TGFWEKPI�VJG�RQYGT�EQPUWORVKQP�QH�VJG�OQDKNG�55��
�
,Q�RUGHU�WR�UHGXFH�WKH�SRZHU�FRQVXPSWLRQ�RI�WKH�66��ZH�SURSRVH�WR�XVH�D�VOHHSLQJ�PRGH�WHFKQLTXH��
6JG�EQPVTKDWVKQP�RTQXKFGU�C�IGPGTCN�FGUETKRVKQP�QH�VJG�RTQRQUGF�VGEJPKSWG�CPF�RTQXKFGU�VJG�GZCEV�CFFKVKQP�
TGSWKTGF�VQ�CFF�VJKU�OQFG�VQ�VJG�UVCPFCTF��

�� 2QYGT�EQPUWORVKQP�TGFWEVKQP�
���� 6JG�VTCHHKE�OQFGN�
+P�C�OQDKNG�U[UVGO��KP�YJKEJ�OQDKNG�55�CTG�OQXKPI�YKVJKP�VJG�$5 U�UGEVQT��OKPKOK\KPI�VJG�GPGTI[�WUCIG�QH�
GCEJ�55�KU�CP�KORQTVCPV�IQCN�KP�VJG�U[UVGO�FGUKIP��
6JG�V[RKECN�VTCHHKE�RTQHKNG�QH�C�55�KU�QH�C�DWTUV[�PCVWTG��#EEQTFKPI�VQ�VJG��+22�
HQWT�+PVGTTWRVGF�2QKUUQP�2TQEGUU��
VTCHHKE�OQFGN�UWIIGUVGF�KP��=�?��VJG�55�JCU�CP�QHH�CPF�CP�QP�RGTKQF��#P�KPVGTTWRVGF�2QKUUQP�RTQEGUU�KU�IGPGTCVKPI�
RCEMGVU�FWTKPI�VJG�QP�RGTKQF�CPF�PQV�IGPGTCVKPI�RCEMGVU�FWTKPI�VJG�QHH�RGTKQF��6YQ�RTQDCDKNKVKGU��E��CPF�E���CTG�
FGHKPGF�HQT�UYKVEJKPI�DGVYGGP�VJG�RGTKQFU��
6JG�OQFGN�YCU�ENCKOGF�VQ�IGPGTCVG�CP�CEEWTCVG�TGRTGUGPVCVKQP�QH�VTCHHKE�HQT�'VJGTPGV�CPF�+PVGTPGV��

�
(KIWTG�����+22�VTCHHKE�OQFGN��

6JG��+22�OQFGN�RTGUGPVU�
RQUUKDN[��NQPI�KFNG�RGTKQFU��KP�YJKEJ�VJG�55�FQGU�PQV�IGPGTCVG�VTCHHKE��6JKU�IKXGU�C�
OQVKXCVKQP�QH�WUKPI�C�UNGGR�OQFG�OGEJCPKUO�HQT�VJG�55��G�I��GPCDNG�VJG�55�VQ�TGFWEG�RQYGT�EQPUWORVKQP�KP�VJG�
KFNG�KPVGTXCNU�D[�VWTPKPI�QHH�KV U�CKT�KPVGTHCEG��

���� 2TQRQUGF�UNGGR�OQFG�
#�YQTMKPI�55�VJCV�UWRRQTVU�UNGGR�OQFG�ECP�DG�KP�QPG�QH�VYQ�OQFGU��

x� #YCMG�
x� 5NGGR�

�
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9JGP�55�KU�KP�CYCMG�OQFG��KV�KU�TGEGKXKPI�CPF�VTCPUOKVVKPI�2&7U�KP�C�PQTOCN�HCUJKQP��9JGP�55�KU�KP�C�UNGGR�
OQFG��KV�FQGU�PQV�UGPF�QT�TGEGKXG�2&7U��+P�UNGGR�OQFG�VJG�55�OC[�RQYGT�FQYP��
�
6JG�VYQ�HQNNQYKPI�KPVGTXCNU�CTG�FGHKPGF��
5NGGR�KPVGTXCN� �6JG�VKOG�FWTCVKQP�HTQO�VJG�RQKPV�VJG�55�JCU�GPVGTGF�UNGGR�OQFG�WPVKN�KV�TGVWTPU�VQ�CYCMG�OQFG��
&WTKPI�EQPUGEWVKXG�UNGGR�RGTKQFU�VJG�UNGGR�KPVGTXCN�YKNN�DG�WRFCVGF�WUKPI�CP�GZRQPGPVKCNN[�KPETGCUKPI�CNIQTKVJO�
YKVJ�CFLWUVCDNG�OKPKOWO�CPF�OCZKOWO�NKOKVU��
.KUVGPKPI�KPVGTXCN� �6JG�VKOG�FWTCVKQP�FWTKPI�YJKEJ�VJG�55��CHVGT�YCMKPI�WR�CPF�U[PEJTQPK\KPI�YKVJ�VJG�&.�
VTCPUOKUUKQPU��ECP�FGOQFWNCVG�FQYPNKPM�VTCPUOKUUKQPU�CPF�FGEKFGU�YJGVJGT�VQ�UVC[�CYCMG�QT�IQ�DCEM�VQ�UNGGR��
6JG�.KUVGPKPI�KPVGTXCN�KU�CITGGF�DGVYGGP�VJG�$5�CPF�VJG�55�CPF�KU�CFLWUVCDNG��
�
$GHQTG�GPVGTKPI�UNGGR�OQFG�VJG�55�OWUV�KPHQTO�VJG�$5�CPF�QDVCKP�KVU�CRRTQXCN��6JG�$5�OC[�DWHHGT�
QT�KV�OC[�
FTQR��KPEQOKPI�2&7U�CFFTGUUGF�VQ�VJG�UNGGRKPI�55��CPF�YKNN�UGPF�PQVKHKECVKQP�VQ�VJG�55�KP�KV U�CYCMGPKPI�
RGTKQFU�CDQWV�YJGVJGT�FCVC�JCU�DGGP�CFFTGUUGF�HQT�KV��6JG�55�YKNN�CYCMG�CEEQTFKPI�VQ�VJG�UNGGR�KPVGTXCN�CPF�YKNN�
EJGEM�YJGVJGT�VJGTG�YGTG�2&7U�CFFTGUUGF�HQT�KV��+H�UWEJ�2&7U�GZKUV��KV�YKNN�TGOCKP�CYCMG��#P�55�OC[�
VGTOKPCVG�UNGGR�OQFG�CPF�TGVWTP�VQ�CYCMG�OQFG�CP[VKOG�
K�G��VJGTG�KU�PQ�PGGF�VQ�YCKV�WPVKN�VJG�UNGGR�KPVGTXCN�KU�
QXGT���
�
6JG�HQNNQYKPI�RQKPVU�CTG�UWOOCT[�QH�PGEGUUCT[�KVGOU�HQT�UWRRQTVKPI�UNGGRKPI�OQFG��

x� 6JG�UNGGR�KPVGTXCN�CPF�VJG�CNIQTKVJO�HQT�KPETGCUKPI�KV�
x� $5�UWRRQTV�HQT�DWHHGTKPI�
QT�FTQRRKPI��QH�RCEMGVU�HQT�C�55�VJCV�KU�KP�UNGGR�OQFG�
x� $5�CPF�55�CTG�U[PEJTQPK\GF�YKVJ�TGICTFU�VQ�VJG�VKOGU�KP�YJKEJ�VJG�55�CYCMGU�
x� 6JG�$5�PQVKHKGU�VJG�55��CDQWV�GZKUVGPEG�2&7U�CFFTGUUGF�HQT�KV�
�

���� 5NGGR�/QFG�/GUUCIGU�
6JG�HQNNQYKPI�OGUUCIGU�CTG�FGHKPGF�VQ�UWRRQTV�UNGGR�OQFG��

x� 5NGGR�4GSWGUV�
55Æ�$5���4GSWGUV�QH�VJG�55�VQ�GPVGT�KPVQ�UNGGR�OQFG��6JG�OGUUCIG�YKNN�KPENWFG�
TGSWGUVGF�UNGGR�KPVGTXCN�RCTCOGVGTU�
G�I��OKP�YKPFQY��OCZ�YKPFQY�CPF�NKUVGPKPI�KPVGTXCN���

x� 5NGGR�4GURQPUG�
$5Æ55���#WVJQTK\CVKQP�HTQO�VJG�$5�VQ�VJG�55�VQ�GPVGT�UNGGR�OQFG��6JG�OGUUCIG�YKNN�
KPENWFG�TGSWGUVGF�UNGGR�KPVGTXCN�RCTCOGVGTU�
G�I��OKP�YKPFQY�CPF�OCZ�YKPFQY���VJG�NKUVGPKPI�KPVGTXCN�
CPF�C�TGHGTGPEG�VKOG�HQT�UVCTVKPI�VJG�RTQEGUU��6JKU�OGUUCIG�KU�UGPV�CU�C�TGURQPUG�VQ�5NGGR�4GSWGUV�QT�CU�
CP�WPUQNKEKVGF�KPUVTWEVKQP��

x� 6TCHHKE�+PFKECVKQP�
$5Æ55���+PFKECVKQP�QH�VJG�$5�VQ�CP�55�KP�QPG�QH�VJG�HTCOGU�FWTKPI�VJG�NKUVGPKPI�
KPVGTXCN��VJCV�VJGTG�JCXG�DGGP�2&7U�CFFTGUUGF�HQT�KV��(QT�GHHKEKGPE[�TGCUQPU��VJKU�OGUUCIG�KU�C�DTQCFECUV�
OGUUCIG��

�

�� 6GZV�VQ�DG�KPUGTVGF�KP�VJG�UVCPFCTF�
���� 2QYGT�EQPUWORVKQP�TGFWEVKQP�
�����������5NGGR�4GSWGUV�OGUUCIG�
5.2�4'3��
55�UWRRQTVKPI�UNGGR�OQFG�WUGU�VJG�5.2�4'3�OGUUCIG�VQ�TGSWGUV�RGTOKUUKQP�HTQO�VJG�$5�VQ�GPVGT�UNGGR�OQFG��
6JG�5.2�4'3�OGUUCIG�KU�UGPV�HTQO�55�VQ�VJG�$5�QP�VJG�55 U�DCUKE�%+&��6JG�OGUUCIG�KPENWFGU�UNGGR�OQFG�
RCTCOGVGTU�CU�TGSWGUVGF�D[�VJG�55��
�

7DEOH�[[[��6OHHS�5HTXHVW��6/3�5(4��PHVVDJH�IRUPDW�
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6\QWD[� 5K\G� 0QVGU�
5.2�4'3A/GUUCIGA(QTOCV
��]� � �
/CPCIGOGPV�OGUUCIG�V[RG������ ��DKV� �
OKP�YKPFQY� ��DKV� �
/CZ�YKPFQY� ���DKV� �
NKUVGPKPI�KPVGTXCN� ��DKV� �

_� � �
�

2CTCOGVGTU�UJCNN�DG�CU�HQNNQYU��
�

/KP�YKPFQY�
4GSWGUVGF�UVCTV�XCNWG�HQT�VJG�UNGGR�KPVGTXCN�
OGCUWTGF�KP�HTCOGU���
/CZ�YKPFQY�
4GSWGUVGF�UVQR�XCNWG�HQT�VJG�UNGGR�KPVGTXCN�
OGCUWTGF�KP�HTCOGU���
.KUVGPKPI�KPVGTXCN�
4GSWGUVGF�NKUVGPKPI�KPVGTXCN�
OGCUWTGF�KP�HTCOGU���
�

�����������5NGGR�4GURQPUG�OGUUCIG�
5.2�452��
6JG�5.2�452�OGUUCIG�UJCNN�DG�UGPV�HTQO�$5�VQ�C�55�QP�VJG�55 U�DCUKE�%+&�KP�TGURQPUG�VQ�CP�5.2�4'3�
OGUUCIG��6JG�55�UJCNN�GPVGT�UNGGR�OQFG�WUKPI�VJG�RCTCOGVGTU�KPFKECVGF�KP�VJG�OGUUCIG��
�

7DEOH�[[[��6OHHS�5HVSRQVH��6/3�563��PHVVDJH�IRUPDW�
6\QWD[� 5K\G� 0QVGU�

5.2�452A/GUUCIGA(QTOCV
��]� � �
/CPCIGOGPV�OGUUCIG�V[RG������ ��DKV� �
5NGGR�CRRTQXGF� ��DKV� ���5NGGR�OQFG�TGSWGUV�FGPKGF�

���5NGGR�OQFG�TGSWGUV�CRRTQXGF�
+H�
5NGGR�CRRTQXGF�������]� � �
4GUGTXGF� ��DKV� �

_�GNUG�]� � �
5VCTV�VKOG� ��DKV� �
OKP�YKPFQY� ��DKV� �
OCZ�YKPFQY� ���DKV� �
NKUVGPKPI�KPVGTXCN� ��DKV� �

_� � �
_� � �

�
2CTCOGVGTU�UJCNN�DG�CU�HQNNQYU��
�

5NGGR�CRRTQXGF�
&GHKPGU�YJGVJGT�QT�PQV�VJG�TGSWGUV�VQ�GPVGT�UNGGR�OQFG�JCU�DGGP�CRRTQXGF�D[�VJG�$5��
5VCTV�VKOG�
6JG�PWODGT�QH�HTCOGU�
PQV�KPENWFKPI�VJG�HTCOG�KP�YJKEJ�VJG�OGUUCIG�JCU�DGGP�TGEGKXGF��WPVKN�VJG�55�
UJCNN�GPVGT�VJG�HKTUV�UNGGR�KPVGTXCN��
/KP�YKPFQY�
5VCTV�XCNWG�HQT�VJG�UNGGR�KPVGTXCN�
OGCUWTGF�KP�HTCOGU���
/CZ�YKPFQY�
5VQR�XCNWG�HQT�VJG�UNGGR�KPVGTXCN�
OGCUWTGF�KP�HTCOGU���
.KUVGPKPI�KPVGTXCN�
8CNWG�HQT�VJG�NKUVGPKPI�KPVGTXCN�
OGCUWTGF�KP�HTCOGU���
�
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�����������6TCHHKE�+PFKECVKQP�OGUUCIG�
64(�+0&��
6JKU�OGUUCIG�KU�UGPV�HTQO�$5�VQ�55�QP�VJG�DTQCFECUV�%+&���6JG�OGUUCIG�KU�KPVGPFGF�HQT�55�VJCV�CTG�KP�UNGGR�
OQFG��CPF�KU�UGPV�FWTKPI�VJQUG�55�NKUVGPKPI�KPVGTXCN��6JG�OGUUCIG�KPFKECVGU�YJGVJGT�QT�PQV�VJGTG�JCU�DGGP�VTCHHKE�
CFFTGUUGF�VQ�GCEJ�55�VJCV�KU�KP�UNGGR�OQFG��#�55�VJCV�KU�KP�UNGGR�OQFGO��FWTKPI�KVU�NKUVGPKPI�KPVGTXCN��UJCNN�
FGEQFG�VJKU�OGUUCIG�UGGM�CP�KPFKECVKQP�CFFTGUUGF�VQ�KVUGNH��
�

7DEOH�[[[��7UDIILF�,QGLFDWLRQ��75)�,1'��PHVVDJH�IRUPDW�
6\QWD[� 5K\G� 0QVGU�

64(�+0&A/GUUCIGA(QTOCV
��]� � �
/CPCIGOGPV�OGUUCIG�V[RG������ ��DKV� �
2QUKVKXGA+PFKECVKQPA.KUV
��]� � 6TCHHKE�JCU�DGGP�CFFTGUUGF�VQ�VJGUG�55�
0WO�RQUKVKXG� ��DKV� �
HQT�
K����K��0WO�RQUKVKXG��K

��]� � �
%+&� ���DKV� $CUKE�%+&�QH�VJG�55�

_� � �
0GICVKXGA+PFKECVKQPA.KUV
��]� � 6TCHHKE�JCU�PQV�DGGP�CFFTGUUGF�VQ�VJGUG�55�
0WO�PGICVKXG� ��DKV� �
HQT�
K����K��0WO�PGICVKXG��K

��]� � �
%+&� ���DKV� $CUKE�%+&�QH�VJG�55�

_� � �
_� � �

�
2CTCOGVGTU�UJCNN�DG�CU�HQNNQYU��
�

0WO�RQUKVKXG�
0WODGT�QH�%+&U�QP�VJG�RQUKVKXG�KPFKECVKQP�NKUV��
0WO�PGICVKXG�
0WODGT�QH�%+&U�QP�VJG�PGICVKXG�KPFKECVKQP�NKUV��

�
�������5NGGR�OQFG�HQT�OQDKNKV[�UWRRQTVKPI�55�
���������+PVTQFWEVKQP�
5NGGR�OQFG�KU�C�OQFG�KP�YJKEJ�55�UWRRQTVKPI�OQDKNKV[�OC[�RQYGT�FQYP��5NGGR�OQFG�KU�KPVGPFGF�VQ�GPCDNG�
OQDKNKV[�UWRRQTVKPI�55�VQ�OKPKOK\G�VJGKT�GPGTI[�WUCIG�YJKNG�UVC[KPI�EQPPGEVGF�VQ�VJG�PGVYQTM��+ORNGOGPVCVKQP�
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