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3RGČNRYiQt��
7tPWR� E\FK� FKWČO� SRGČNRYDW� YHGRXFtPX� Pp� GLSORPRYp� SUiFH�

SURI��,QJ��5DGRPtUX�$GDPRYVNpPX��'U6F�� D� YãHP� RVWDWQtP�� NWHĜt� PL� SRVN\WOL� SRWĜHEQp�
LQIRUPDFH�NH�]SUDFRYiQt��]D�SRPRF�D�YHãNHUê�þDV��NWHUê�PL�YČQRYDOL��



$EVWUDNW��&tOHP�WpWR�GLSORPRYp�SUiFH�E\OR�QDYUåHQt�D�Y\KRGQRFHQt�HIHNWLYQRVWL�V\VWpPX�SUR�
]SČWQp�]tVNiYiQt� WHSOD�]�YČWUDFtKR�Y]GXFKX�SUR�VWiM�V�EURMOHURYêPL�NXĜDW\��7R� MH�GRSOQČQR�R�
DQDOê]X�SRWĜHE�NXĜDW�]�SRKOHGX�SRåDGDYNĤ�QD�YêPČQX�Y]GXFKX�D�SRSLV�PHWRG�Y\XåLWt�]SČWQpKR�
]tVNiYiQt�WHSOD��1iVOHGQČ�MH�UR]HEUiQ�YêSRþHW�QiYUKRYpKR�WHSHOQpKR�YêNRQX�GHILQRYDQp�VWiMH�
GOH� þHVNêFK� QRUHP�� YþHWQČ� SRSLVX� MHGQRWOLYêFK� þOHQĤ� URYQLFH� WHSHOQp� ELODQFH�� 1D� ]iNODGČ�
YêSRþWX� MH� QDYUåHQ� HQHUJHWLFNê� V\VWpP� ]SČWQpKR� ]tVNiYiQt� WHSOD� ]�YČWUDFtKR� Y]GXFKX� D�
GHILQRYiQ\�YêSRþWRYp�SDUDPHWU\�QXWQp�N�SRVRX]HQt�URþQtFK�QiNODGĤ�QD�Y\WiSČQt��'iOH�MH�GR�
SUĤEČKX�MHGQRKR�URNX�UR]YUåHQ�SRþHW�WXUQXVĤ�D�QD�]iNODGČ�WRKR�SRURYQiQ\�URþQt�VSRWĜHE\�WHSOD�
D� QiNODG\� QD� Y\WiSČQt� SUR� YDULDQWX� EH]� ]SČWQpKR� ]tVNiYiQt� D� VH� ]SČWQêP�]tVNiYiQtP� WHSOD��
=�UR]GtOĤ�URþQtFK�QiNODGĤ�QD�Y\WiSČQt�RERX�YDULDQW�V\VWpPĤ�MH�VWDQRYHQD�QiYUDWQRVW�YORåHQp�
LQYHVWLFH��LQGH[�]LVNRYRVWL�D�FHONRYê�ILQDQþQt�]LVN�]D�GREX�åLYRWQRVWL��
.OtþRYi�VORYD��YČWUiQt��Y]GXFK��GUXKRWQp�WHSOR��YêPČQtN�WHSOD��VSRWĜHED�HQHUJLH�

7KH�XWLOL]DWLRQ�RI�VHFRQGDU\�KHDW�IURP�YHQWLODWLRQ�DLU�LQ�D�IDUP�IRU�EURLOHU�FKLFNHQV�
6XPPDU\��7KH�JRDO�RI�WKLV�WKHVLV�ZDV�WR�SURSRVH�DQG�HYDOXDWH�WKH�HIIHFWLYLW\�RI�D�KHDW�UHFRYHU\�
V\VWHP�IURP�YHQWLODWLRQ�DLU�LQ�D�IDUP�IRU�EURLOHU�FKLFNHQV��7KDW�ZDV�VXSSOHPHQWHG�E\�DQ�DQDO\VLV�
RI� WKH� QHHGV� RI� FKLFNHQV� LQ� UHVSHFW� WR� WKHLU� UHTXLUHPHQWV� RQ� DLU� H[FKDQJH� DQG� DOVR� E\� D�
GHVFULSWLRQ� RI� KHDW� UHFRYHU\� PHWKRGV�� 6XEVHTXHQWO\� WKH� FDOFXODWLRQ�� DFFRUGLQJ� WR� F]HFK�
UHJXODWLRQV��RI�WKH�QHHG�IRU�KHDW�LV�H[DPLQHG�LQFOXGLQJ�WKH�GHVFULSWLRQ�RI�HDFK�HOHPHQW�RI�WKH�
KHDW�EDODQFH� HTXDWLRQ�� $� KHDW� UHFRYHU\� V\VWHP� LV� GHVLJQHG� EDVHG� RQ� WKH� FDOFXODWLRQV� DQG�
SDUDPHWHUV�QHFHVVDU\�IRU�WKH�HYDOXDWLRQ�RI�WKH�DQQXDO�H[SHQVHV�DUH�GHILQHG��7KHQ�DQ�DPRXQW�RI�
EDWFKHV� LV� SODQQHG� RXW� LQWR� WKH� FRXUVH� RI� RQH� \HDU� DQG� EDVHG� RQ� WKDW� WKH� DQQXDO� KHDW�
FRQVXPSWLRQV�DUH�FRPSDUHG�IRU�WKH�RSWLRQ�ZLWK�DQG�ZLWKRXW�KHDW�UHFRYHU\�V\VWHPV��7KH�UHWXUQ�
RI� WKH� LQYHVWPHQW�� SURILWDELOLW\� DQG� D� WRWDO� ILQDQFLDO� SURILW� RYHU� WKH� KHDW� UHFRYHU\� V\VWHPV�
OLIHVSDQ�DUH�GHWHUPLQHG�IURP�WKH�GLIIHUHQFH�RI�DQQXDO�H[SHQVHV��
.H\�ZRUGV��YHQWLODWLRQ��DLU��VHFRQGDU\�KHDW��KHDW�H[FKDQJHU��HQHUJ\�FRQVXPSWLRQ�
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+ODYQtP�FtOHP�SUiFH�MH�QiYUK�D�Y\KRGQRFHQt�HIHNWLYQRVWL�LQVWDODFH�]DĜt]HQt�SUR�]SČWQp�

]tVNiYiQt�WHSOD�]�RGSDGQtKR�Y]GXFKX�YH�VWiML�SUR�YêNUP�EURMOHURYêFK�NXĜDW��$�WR�MDN�]�SRKOHGX�
QRUHP� SUR� QiYUK� ]DĜt]HQt� SUR� ]SČWQp� ]tVNiYiQt� WHSOD�� DOH� Wpå� VH�]RKOHGQČQtP� FR� QHMYČWãtKR�
PQRåVWYt� UHiOQêFK� SDUDPHWUĤ�� MDNR� MVRX� QDSĜtNODG� UĤ]Qp� SRWĜHE\� D� SRåDGDYN\� QD� YODVWQRVWL�
YQLWĜQtKR�Y]GXFKX�VWiMH��LQWHQ]LW\�YČWUiQt�D�SRWĜHE\�WHSOD�FHOpKR�VWiMRYpKR�REMHNWX�SUR�]URYQD�
QDUR]HQi�NXĜDWD�Då�SR�NXĜDWD�WČVQČ�SĜHG�Y\VNODGQČQtP�Y�SUĤEČKX�MHGQRKR�URNX���

6DPRWQp�Y\KRGQRFHQt�MH�SRGSRĜHQR�GUXKRX�NDSLWRORX�Ä$QDOê]D�VRXþDVQpKR�VWDYX�ĜHãHQt�
SUREOHPDWLN\�Y�ý5�D�]DKUDQLþt³��SRSLVXMtFt�GĤOHåLWp�SRåDGDYN\�D�SDUDPHWU\�RY]GXãt�RYOLYĖXMtFt�
VSUiYQê�YêYLQ�NXĜDW�Y�SUĤEČKX�YêNUPX��0H]L�QHMGĤOHåLWČMãt�SDUDPHWU\�SDWĜt�]HMPpQD�WHSORWD��
UHODWLYQt�Y]GXãQi�YOKNRVW�D�PQRåVWYt�ãNRGOLYêFK�OiWHN�XYROQČQêFK�GR�YQLWĜQtKR�SURVWĜHGt��R[LG�
XKOLþLWê�� DPRQLDN�� VLURYRGtN� DWG��� D� V�WtP� ~]FH� VSMDWi� QXWQRVW� YêPČQ\� Y]GXFKX��'UXKi� þiVW�
UHãHUãH� VH� ]DEêYi� SRSLVHP� ]DĜt]HQt� SUR� ]SČWQp� ]tVNiYiQt� WHSOD� ]�YČWUDFtKR� Y]GXFKX� D� MHMLFK�
YKRGQRVWt�DSOLNDFH�QD�GDQRX�VLWXDFL���

7ĜHWt� NDSLWROD� SĜLEOLåXMH� ĜHãHQê� REMHNW� D� YêSRþHW� FHONRYpKR� QiYUKRYpKR� WHSHOQpKR�
YêNRQX� VWiMH�SRGOH�QRUP\�� UHVSHNWLYH�SRSLVXMH�YãHFKQ\�þOHQ\� URYQLFH� WHSHOQp�ELODQFH�VWiMH��
MHMLFK� ]iYLVORVW� QD� RVWDWQtFK� SDUDPHWUHFK� D� MDNêFK� YêSRþWRYêFK� KRGQRW� QDEêYDMt� SUR� ĜHãHQp�
]DGiQt���

ýWYUWi� NDSLWROD� VH� ]DPČĜXMH� QD� YêSRþHW� PD[LPiOQt� SRWĜHE\� SUR� PLQLPiOQt� YêPČQX�
Y]GXFKX� XYQLWĜ� VWiMH� D� Y�]iYLVORVWL� QD� WRP� QD� QiYUK� D� GLPHQ]RYiQt� HQHUJHWLFNpKR� V\VWpPX��
1DYUKRYDQê�HQHUJHWLFNê�V\VWpP�MH�]YROHQ�V�RKOHGHP�QD�GUXKRX�þiVW�UHãHUãH�XYHGHQp�Y�NDSLWROH�
GUXKp��

9�QiYD]QRVWL� QD� QiYUK� GHVNRYpKR� UHNXSHUDþQtKR� YêPČQtNX� SRURYQiYi� SiWi� NDSLWROD�
URþQt� VSRWĜHEX� WHSOD� D� SDOLYD� SUR� YDULDQWX� EH]� ]SČWQpKR� ]tVNiYiQt� WHSOD�� NGH� MH� N�Y\WiSČQt�
SRXåLWR� NRWOH� QD� ]HPQt� SO\Q� D� YDULDQWX� V�QDYUåHQêP�YêPČQtNHP� NGH� GRFKi]t� NH� ]SČWQpPX�
]tVNiYiQt�WHSOD�]�YČWUDFtKR�Y]GXFKX���

.DSLWROD�ãHVWi�REVDKXMH�HNRQRPLFNp�]KRGQRFHQt� LQYHVWLFH�GR�HQHUJHWLFNpKR�V\VWpPX��
YþHWQČ� YêSRþWX� ILQDQþQtKR� ]LVNX� ]D� GREX� åLYRWQRVWL�� LQGH[X� ]LVNRYRVWL� D� GRE\� QiYUDWQRVWL�
LQYHVWLþQtFK�SURVWĜHGNĤ��
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�� $1$/é=$�628ý$61e+2�67$98�ě(â(1Ë�352%/(0$7,.<�9�ý5�
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��� %URMOHURYi�NXĜDWD�
9H�VYČWČ�H[LVWXMH�YtFH�NXĜDW��QHå�MDNpKRNROLY�MLQpKR�GUXKX�SWiNĤ��3ĜHV����PLOLDUG�NXĜDW�

MH�URþQČ�FKRYiQR��MDNR�]GURM�SRWUDY\�YH�IRUPČ�PDVD�þL�YDMHF��>��@�9ČWãLQD�NRPHUþQtFK�IDUHP�
QD�NXĜHFt�PDVR�MVRX�LQWHQ]LYQt��Y\VRFH�PHFKDQL]RYDQp�SRGQLN\��NWHUp�]DEtUDMt�UHODWLYQČ�PDOp�
SORFK\�Y�SRURYQiQt�V�RVWDWQtPL�IRUPDPL�FKRYX��%URMOHĜL��POićDWD�NXUD�GRPiFtKR��QHER�]YtĜDWD�
SURGXNRYDQi�U\FKORYêNUPHP��VH�FKRYDMt�QD�SRGHVWêOFH�YH�YHONêFK�RWHYĜHQêFK�YQLWĜQtFK�VWiMtFK�
Y�PQRåVWYtFK� YČWãLQRX� Då� ��� ���� NXVĤ� QD� MHGQX� EXGRYX� Y\EDYHQêFK� V\VWpPHP� YHQWLODFH��
Y\WiSČQt�� NUPQêPL� D� QDSiMHFtPL� OLQNDPL� D� RVYČWOHQtP�� 3URVWRU� YROQê� N�SRK\EX� NXĜDW� VH�
SRVWXSHP�UĤVWX�]PHQãXMH�Då�GR�ERGX��NG\�SĜHNURþt�VWDQRYHQRX�KUDQLFL�KPRWQRVWL�QD�SORFKX�D�
þiVW�NXĜDW�VH�QČNROLNUiW�RGHEtUi�Y�UiPFL�W]Y��SĜHGYêEČUX��-HGQi�VH�R�EURMOHU\��NWHĜt�MLå�GRVDKXMt�
KPRWQRVWQt�KUDQLFH�XUþHQp�SUR�YêNUP��QHER�VH�Mt�EOtåt��7R�Pi�]D�QiVOHGHN�]YČWãHQt�SURVWRUX�SUR�
]EêYDMtFt�EURMOHU\�D�VQLåXMH�FHONRYRX�SURGXNFL�FLWHOQpKR�WHSOD�]YtĜDW\��>��@�3ĜHG�YtFH�QHå���WL�
OHW\�WUYDOR����GQt��QHå�NXĜDWD�GRViKOD�YêNUPRYp�KPRWQRVWL�����NJ��.ROHP�URNX������VH�WDWR�
GRED�GtN\�ãOHFKWČQt�]NUiWLOD�QD����GQt��0OićDWD�NXĜDW��NWHUi�VWiOH�PDMt�MHPQp�RSHĜHQt�D�NĜHKNRX�
NRVWUX�SRGStUDMt�WČOD�GRVSČOêFK�SWiNĤ��FRå�PĤåH�SĤVRELW�]GUDYRWQt�SUREOpP\��>��@�3R�GRVDåHQt�
SRåDGRYDQp�KPRWQRVWL�YČWãLQ\�NXĜDW��GRFKi]t�N�Y\VNODGQČQt�D�VWiM�MH�QXWQp�Y\NOLGLW��Y\þLVWLW�D�
SĜLSUDYLW�SUR�QDVNODGQČQt�GDOãtKR�WXUQXVX�MHGQRGHQQtFK�NXĜDW��7R�]DKUQXMH�RGVWUDQČQt�YHãNHUp�
SRGHVWêON\�� Y\þLãWČQt� SRGODK\�� NUPQêFK� åODEĤ�� YRGRYRGQtFK� SRWUXEt� þL� YêPČQtNĤ� D� ORSDWHN�
YHQWLOiWRUĤ�� 9\VRNRWODNRX� YRGRX� MH� VWiM� Y\þLãWČQD� D� QiVOHGQČ� Y\GH]LQILNRYiQD�� SĜtSDGQČ�
RWHVWRYiQD� YHWHULQiĜL� SUR� SRWYU]HQt� DGHNYiWQtKR� Y\þLãWČQt� D� RGVWUDQČQt� SRWHQFLRQiOQtFK�
SĤYRGFĤ� RQHPRFQČQt��.� QDVNODGQČQt� GDOãtKR� WXUQXVX� GRFKi]t�PH]L� �WL� GQ\� D� GYČPD� WêGQ\�
Y�]iYLVORVWL� QD� GpOFH� þDVX� SRWĜHEQp� N�Y\þLãWČQt� D� Y\GH]LQILNRYiQt� VWiMH�� 7RWR� PH]LGREt� Wpå�
VQLåXMH�UL]LNR�SĜHQRVX�RQHPRFQČQt�PH]L�WXUQXV\��MHOLNRå�KR�YČWãLQD�SDWRJHQĤ�QHSĜHåLMH���>��@�

��� 3RåDGDYN\�QD�SURVWĜHGt��
'ĤOHåLWRX� UROL� Y� FKRYiQt� EURMOHURYêFK� NXĜDW� KUDMH� SRVN\WRYiQt� GRVWDWHþQČ�

NRQWURORYDQpKR�D��UHJXORYDQpKR�SURVWĜHGt��DE\�QHGRFKi]HOR�NH�]E\WHþQpPX�~K\QX�þL�VQLåRYiQt�
XåLWNRYRVWL�NXĜDW��8GUåRYiQt�VSUiYQp�WHSORW\�MH�NOtþRYp�]HMPpQD�Y�SUYQtFK�GYRX�WêGQHFK�åLYRWD�
NXĜHWH��NG\�MH�NXĜH�QHGRVWDWHþQČ�Y\EDYHQR�N�DGHNYiWQtPX�Ĝt]HQt�VYp�WČOHVQp�WHSORW\��WXGtå�VH�
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MHKR�WČOHVQi�WHSORWD�PČQt�V�WHSORWRX�SURVWĜHGt��7R�PĤåH�PtW�]D�QiVOHGHN�]KRUãHQt�UĤVWX��VQtåHQRX�
VFKRSQRVW� SĜHPČQ\� NUPLYD� D� ]YêãHQRX� QiFK\OQRVW� N�FKRUREiP�� 8GUåRYiQt� VSUiYQêFK�
SDUDPHWUĤ�SURVWĜHGt�MH�GĤOHåLWp��DE\�VH�NXĜDWD�QHPXVHOD�SĜHE\WHþQpKR�WHSOD�]EDYRYDW�]E\WHþQRX�
]WUiWRX�HQHUJLH�QDGPČUQêP�GêFKiQtP�QHER�Y\WYiĜHW�WHSOR�SURVWĜHGQLFWYtP�HQ]\PRYêFK�UHDNFt�
Y]QLNDMtFtFK�SĜL�PHWDEROLVPX��>�@�1HM]iNODGQČMãt�IRUPRX�Ĝt]HQt�SURVWĜHGt��YH�NWHUpP�VH�GUĤEHå�
SRK\EXMH� MH� GRGUåRYiQt� SĜHGHSVDQêFK� WHSORW� D� UHODWLYQtFK� YOKNRVWt� YH� VWiMtFK� ]D� SRPRFL�
VSUiYQpKR� QDVWDYHQt� D� UHJXODFH� YČWUiQt� D� Y\WiSČQt�� 1HMMHGQRGXããt� PHWRGRX� PRQLWRURYiQt�
SRKRGOt�NXĜDW�MH�SR]RURYiQt�MHMLFK�FKRYiQt�D�SRGOH�WRKR�UHJXORYiQt�YQLWĜQt�WHSORW\��.XĜDWD�E\�
PČOD�EêW�URYQRPČUQČ�UR]ORåHQD�Y�SURVWRUX��3ĜtSDG\��NG\�VH�NXĜDWD�VKOXNXMt�YH�VNXSLQiFK�QHER�
SĜtPR�VHGt�Y�NUPQêFK�PLVNiFK�PĤåH�]QDþLW��åH�WHSORWD�MH�SĜtOLã�Qt]Ni��1DRSDN�MH�OL�]D]QDPHQDQi�
]YêãHQi�DNWLYLWD�GêFKiQt�D�NXĜDWD�VH�SRK\EXMt�GiOH�RG�SĜtYRGĤ�WHSOpKR�Y]GXFKX��þL�WRSQêFK�WČOHV��
]QDPHQi�WR��åH�WHSORWD�MH�SĜtOLã�Y\VRNi��>�@�'DOãtP�GĤOHåLWêP�SDUDPHWUHP�MH�SURVWRU��3ĜHSOQČQt�
VWiMH� MH� SUREOpPHP� Y\VN\WXMtFtP� VH� KODYQČ� NH� NRQFL� WXUQXVX� D� SRGOH� SRåDGDYNĤ� WHFKQLFNp�
]SUiY\�MH�PD[LPiOQt�SRþHW�NXĜDW�Y�NLORJUDPHFK�åLYp�KPRWQRVWL����NJ�P���NWHUê�VH�SĜL�SĜHNURþHQt�
NRULJXMH�SĜHGþDVQêP�Y\VNODGQČQtP�NXĜDW�YKRGQp�KPRWQRVWL��>��@�

����� 5HODWLYQt�YOKNRVW��
9ãHFKQD� ]YtĜDWD� SURGXNXMt� GR� RNROQtKR� SURVWĜHGt� WHSOR� Y\SDĜRYiQtP� YOKNRVWL�

]�GêFKDFtKR�~VWURMt�D�VNU]�NĤåL��-H�OL�KRGQRWD�UHODWLYQt�YOKNRVWL�Y\ããt��]SĤVREXMH�PHQãt�]WUiWX�
RGSDĜRYiQtP�D�WtP�L�]YêãHQt�WHSORW\��NWHURX�]YtĜH�YQtPi��)LQiOQt�WHSORWD�YQtPDQi�]YtĜHWHP�WHG\�
]iYLVt�QD�WHSORWČ�VXFKpKR�WHSORPČUX�D�PQRåVWYt�UHODWLYQt�YOKNRVWL��=YêãHQtP�UHODWLYQt�YOKNRVWL�
VH�SĜL� XUþLWp� WHSORWČ� ]Yêãt� L� YQtPDQi�SRFLWRYi� WHSORWD�� ]DWtPFR� VQtåHQtP�VH�SRFLWRYi� WHSORWD�
VQLåXMH��>��@�6FKRSQRVW�Y]GXFKX�XGUåRYDW�YOKNRVW�MH�]iYLVOi�QD�WHSORWČ��7HSOê�Y]GXFK�GRNiåH�
XGUåHW�YtFH�YOKNRVWL� QHå�Y]GXFK� VWXGHQê��3RMHP� UHODWLYQt� YOKNRVW�XGiYi�SURFHQWQt�PQRåVWYt�
YRGQtKR�QDV\FHQt�Y]GXFKX�SĜL�XUþLWp�WHSORWČ��0QRåVWYt�YOKNRVWL�YH�Y]GXFKX�RYOLYĖXMH�VFKRSQRVW�
NXĜDW�FKODGLW�VH�GêFKiQtP�D�RYOLYĖXMH�SURGXNFL�þSDYNX��'RSRUXþHQi�UHODWLYQt�YOKNRVW�Y]GXFKX�
Y�SUĤEČKX�YêNUPX�MH�PH]L����������YL]�WDE�����5HODWLYQt�YOKNRVW�Y]GXFKX�QLåãt�MDN������PĤåH�
EêW�SUREOpPHP�]HMPpQD�QD�]DþiWNX�WXUQXVX��NG\�POićDWD�SRWĜHEXMt�Y\ããt�WHSORWX�Y]GXFKX��Pi�
]D�QiVOHGHN�QHåiGRXFt�]YČWãHQt�PQRåVWYt�SUDFKX�D� OHKþtFK�PLNURRUJDQLVPĤ�YH�Y]GXFKX�� >�@�
3URVWĜHGt�MH�SDN�VXFKp�D�NXĜDWD�PRKRX�]DþtW�WUSČW�GHK\GUDWDFt�þL�VH�X�QLFK�PRKRX�]DþtW�REMHYRYDW�
UHVSLUDþQt� SUREOpP\� D� GRFKi]t� N�QHJDWLYQtPX� RYOLYQČQt� XåLWNRYRVWL�� SURWR� MH� QXWQp� SURYpVW�
NURN\�NH�]YêãHQt�UHODWLYQt�Y]GXãQp�YOKNRVWL��-HGQtP�]�PRåQêFK�ĜHãHQt�WRKRWR�SUREOpPX�PĤåH�
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EêW� SRXåLWt� ]DĜt]HQt� N�]DPOåRYiQt� þL� URVHQt�� NWHUp� VH� SRXåtYi� SĜL� Y\VRNêFK� WHSORWiFK�
N�RFKOD]RYiQt� Y]GXFKX�� 9�SRþiWNX� YêNUPX� MH� WHG\� PRåQp� Y\XåtW� WHQWR� V\VWpP� NH� ]YêãHQt�
UHODWLYQt� YOKNRVWL� Y]GXFKX�� >��@� 2SURWL� WRPX� UHODWLYQt� YOKNRVW� Y\ããt� MDN� ����� �SUREOpPHP�
YČWãLQRX�Y�]LPQtFK�REGREtFK��NG\� MH�YOKNRVW�YHQNRYQtKR�Y]GXFKX�Y\VRNi�� MH� Wpå�QHåiGRXFt�
]HMPpQD�X�VWDUãtFK�EURMOHUĤ��X�NWHUêFK�VH�KRGQRWD�LGHiOQt�UHODWLYQt�YOKNRVWL�Y]GXFKX�VQLåXMH�D�
O]H�ML�OpSH�NRULJRYDW��9\VRNi�UHODWLYQt�YOKNRVW�SRVN\WXMH�YKRGQČMãt�SRGPtQN\�N�UĤVWX�EDNWHULt�
Y�WUXVX��NWHUp�JHQHUXMt�YtFH�þSDYNX��þSDYHN�Pi�QHåiGRXFt�~þLQN\�QD�]GUDYt�D�YêNRQ�NXĜDW���7DWR�
YOKNRVW�� VSROHþQČ� VH� þSDYNHP�� E\� VH� PČOD� RGVWUDĖRYDW� ]YêãHQtP� PQRåVWYt� Y\PČQČQpKR�
Y]GXFKX�� 9\VRNi� UHODWLYQt� YOKNRVW� Y�NRPELQDFL� VH� ]YêãHQRX� WHSORWRX� SĜHGHYãtP� Y�OHWQtFK�
PČVtFtFK�VQLåXMH�SRKRGOt�GUĤEHåH�D�]Y\ãXMH�MHMLFK�QHNOLG�D�VWUHV��>�@�
7DE����7HSORW\�VXFKpKR�WHSORPČUX�Y\åDGRYDQp�N�GRVDåHQt�FtORYp�SRFLWRYp�HNYLYDOHQWQt�WHSORW\�
SĜL�UĤ]Qp�UHODWLYQt�YOKNRVWL��>��@�

7DEXOND�GHPRQVWUXMH�VSRMLWRVW�PH]L�UHODWLYQt�YOKNRVWt�D�WHSORWRX�YQtPDQRX�NXĜDW\��-H�OL�]MLãWČQi�
UHODWLYQt� YOKNRVW�PLPR� LGHiOQt� UR]PH]t�� MH� QXWQp� XSUDYLW� WHSORWX� KDO\� YH� YêãFH� NXĜDW�� SRGOH�
RGSRYtGDMtFtFK�KRGQRW��9H�YãHFK�VWiGLtFK�YêNUPX�MH�QXWQp�NRQWURORYDW�FKRYiQt�NXĜDW�D�SRGOH�
WRKR�QiVOHGQČ�NRULJRYDW�WHSORWX�KDO\��

����� 7HSORWD��
3UYQt�GYD�GQ\�åLYRWD�EURMOHUĤ�MH�N�SĜHåLWt�D�XGUåHQt�]GUDYt�Y\åDGRYiQD�RSWLPiOQČ�WHSORWD�RNROR�
�������&��-DN�SRVWXSHP�þDVX�NXĜDWD�URVWRX��MHMLFK�SRWĜHED�WHSOD�N�XGUåHQt�GRVWDþXMtFt�WČOHVQp�
WHSORW\�VH�SRVWXSQČ�VQLåXMH��D�WtP�L�SRåDGRYDQi�WHSORWD�Y]GXFKX�XYQLWĜ�VWiMH�U\FKORVWt�SĜLEOLåQČ�
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�����&� ]D� GHQ�� Då� VH� ���� GHQ� GRVWDQH� QD� KRGQRWX� RNROR� ����&�� 3R]GČML� PĤåH� EêW� WHSORWD�
]UHGXNRYiQD�L�QD�QLåãt�KRGQRWX�YL]�REU�����>��@�9�SĜtSDGČ�SĜtOLãQpKR�VQtåHQt�WHSORW\�SURVWĜHGt��
EXGH�GUĤEHå�VSRWĜHERYiYDW�YČWãt�PQRåVWYt�NUPLYD��DE\�VL�XGUåHOD�SRåDGRYDQRX�WČOHVQRX�WHSORWX��
-HVWOLåH�GUĤEHå�Y\XåtYi�NUPLYD�MDNR�SURVWĜHGNX�NH�]YêãHQt�WHSORW\��QHPČQt�VH�WRWR�NUPLYR�QD�
PDVR��FRå�MH�QHåiGRXFt�D�]iURYHĖ�]Y\ãXMH�FHQX�NLORJUDPX�PDVD��2SURWL� WRPX�SĜL�]YêãHQêFK�
WHSORWiFK�SURVWĜHGt��GUĤEHå�SOêWYi�HQHUJLt�Y�MHMLFK�VQD]H�VH�]FKODGLW��9�WČFKWR�SĜtSDGHFK�VH�X�
GUĤEHåH�]Y\ãXMH�YêVN\W�PHWDEROLFNêFK�SRUXFK��FRå�Pi�]D�QiVOHGHN�]YêãHQt�PRUWDOLW\��>�@�3UR�
GRVDåHQt�RSWLPiOQt�WHSHOQp�SRKRG\�Y�KDOH�MH�QXWQp�NRULJRYDW�PLPR�WHSORW\�Y]GXFKX�Wpå�U\FKORVW�
MHKR�SURXGČQt�D�YOKNRVW�Y]GXFKX��MHOLNRå�NRPELQDFH�WČFKWR�IDNWRUĤ�XGiYi�W]Y��HIHNWLYQt�WHSORWX��
FRå�MH�WHSORWD�VNXWHþQČ�SRFLĢRYiQD�NXĜDW\��&tOHP�RGFKRYX�MH�GRVDKRYiQt�VWDQRYHQêFK�GHQQtFK�
SĜtUĤVWNĤ�KPRWQRVWL�EURMOHUĤ�D�WtP�GREUp�NRQYHU]H�NUPLYD�QD�PDVR��(IHNWLYLWD�YêNUPX�EURMOHUĤ�
MH� WHSORWRX� RYOLYQČQD� PD[LPiOQČ� D� WXGtå� PXVt�OL� EURMOHU� Y\XåtYDW� HQHUJLL� N�]DKĜtYiQt� þL�
RFKOD]RYiQt�VYp�WHSORW\��MH�N�WRPX�Y\XåLWD�HQHUJLH��NWHUi�E\�PČOD�EêW�N�GLVSR]LFL�SUR�SURGXNFL�
PDVD��1H]E\WQp�SUR�Ĝt]HQt�WHSORW\�XYQLWĜ�VWiMt�MH�WHG\�SHþOLYp�SR]RURYiQt�UR]ORåHQt�NXĜDW�Y�KDOH�
D� MHMLFK� DNWLYLW�� VWHMQČ� WDN� MDNR� NRQWUROD� MHMLFK� WČOHVQp� WHSORW\� D�PČĜHQt� UHODWLYQt� YOKNRVWL� D�
U\FKORVWL�SURXGČQt�Y]GXFKX��
2EU����3ĜtNODG�WHSORW�SURVWĜHGt�SRXåtYDQêFK�Y�SUD[L�Y�]iYLVORVWL�QD�VWiĜt�NXĜDW��Y�PH]tFK�EČåQp�
UHODWLYQt�YOKNRVWL�Y]GXFKX��

=GURM��KWWS���ZZZ�VFKURPIDUPV�F]�GRFXPHQWV�FREEB���B%URLOHUB�����SGI�
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����� 9êPČQD�Y]GXFKX��
9\PČĖRYDW� Y]GXFK� MH� QXWQRVWt� N�UHJXORYiQt� WHSORW\�� YOKNRVWL�� RGVWUDQČQt� R[LGX�

XKOLþLWpKR��þSDYNX�D�GDOãtFK�QHåiGRXFtFK�SO\QĤ��SUDFKX�þL�]iSDFKĤ�]�RY]GXãt��YL]�WDE����ýHUVWYê�
Y]GXFK�PXVt� EêW� URYQRPČUQČ� SĜLYiGČQ�� GREĜH� VH� VPČãRYDW� V�YQLWĜQtP� Y]GXFKHP� D� VSUiYQČ�
FLUNXORYDW�YQLWĜQtPL�SURVWRU\��9QLWĜQtKR�SRK\EX�Y]GXFKX�VH�GRViKQH�SRGWODNRYêP�YČWUiQtP��
9HQWLOiWRU\� YH�VWĜHãH�RGWDKXMt� Y]GXFK�D�Y\WYiĜt� SRGWODN��1RYê�Y]GXFK� MH� QDViYiQ�RWYRU\� YH�
]GHFK�V�NODSNDPL�D�MH�VPČURYiQ�NH�VWURSX��NGH�GRFKi]t�NH�VPČãRYiQt�V�YQLWĜQtP�Y]GXFKHP��7R�
]DEUDĖXMH� WRPX�� DE\� VH� FKODGQČMãt� Y]GXFK� XVDGLO� X� ]HPČ� D� NXĜDWD� RFKOD]RYDO�� 5\FKORVW�
SĜtFKR]tKR�Y]GXFKX�MH�GĤOHåLWi�SUR�WR��DE\�VH�Y]GXFK�SRK\ERYDO�X�VWURSX��2WHYĜH�OL�VH�NODSND�
SĜtOLã��QHER�U\FKORVW�SĜLViYDQpKR�Y]GXFKX�NOHVQH�SRG�XUþLWRX�~URYHĖ��EXGH�VH�FKODGQČMãt�Y]GXFK�
U\FKOHML� VQiãHW�N�SRGOD]H��7R�EXGH�QHMHQRP�NXĜDWD�RFKOD]RYDW�� DOH�PĤåH�Y\WYiĜHW�FKODGQČMãt�
PtVWD�QD�]GLYX�þL�SRGOD]H�NGH�SĜL�NRQWDNWX�V�WHSOHMãtP�Y]GXFKHP�GRMGH�NH�NRQGHQ]DFL�D�Y\WYRĜt�
VH� QHåiGRXFt� YOKNi� PtVWD�� 6SUiYQi� FLUNXODFH� Y]GXFKX� SRPiKi� OpSH� Y\PČĖRYDW� Y]GXFK� D�
UHJXORYDW�WČOHVQRX�WHSORWX�NXĜDW��DOH�WDNp�QDSRPiKi�NH�VQLåRYiQt�YOKNRVWL�SRGHVWêON\��>�@�

����� 5\FKORVW�SURXGČQt�Y]GXFKX�
5\FKORVW� SURXGČQt� Y]GXFKX� MH� VSROHþQČ� V�YOKNRVWt� Y]GXFKX� ~]FH� VSMDWD� V�YêVOHGQRX�

SRFLWRYRX� WHSORWRX� SĤVREtFt� QD� NXĜDWD� YH� YêNUPX�� 9\ããt� U\FKORVW� Y]GXFKX� VH� QHJDWLYQČ�
SURMHYXMH� ]HMPpQD� SĜL� Qt]NêFK� WHSORWiFK�� FRå� SĜHGHYãtP� SĜL� GHOãtP� SĤVREHQt� Y�]LPQtFK�
PČVtFtFK�PĤåH�SĤVRELW�MDNR�VWUHVRYê�IDNWRU�D�]SĤVRERYDW�SRGFKOD]HQt�RUJDQLVPX�NXĜDW��>��@�
7RWR� MH� RE]YOiãWČ� GĤOHåLWp� X� PDOêFK� NXĜDW�� .URP� FLWOLYRVWL� QD� NYDOLWX� Y]GXFKX� D�PQRåVWYt�
ãNRGOLYLQ��MVRX�PDOi�NXĜDWD�Wpå�YHOPL�QiFK\OQi�QD�SUĤYDQ��YL]�WDE�����8�MHGQRGHQQtFK�NXĜDW�L�
YHOPL�Qt]Ni�U\FKORVW�Y]GXFKX��RNROR�����P�V����PĤåH�PtW�]D�QiVOHGHN�YêUD]Qê�RFKOD]RYDFt�HIHNW�
D�QHåiGRXFt�VQtåHQt�SĜtUĤVWNĤ�KPRWQRVWL��7R�]QDPHQi��åH�GR���WL�GQĤ�YČNX�NXĜHWH��E\�PČOD�EêW�
]DMLãWČQD� YHQWLODFH� WDNRYi�� DE\� QHGRFKi]HOR� N�QHJDWLYQtPX� RFKOD]RYiQt� NXĜDW�� 1DRSDN�
Y�KRUNpP� SRGQHEt� X� VWDUãtFK� NXĜDW� MH� QXWQp� GRGUåRYDW� U\FKORVW� SURXGČQt� Y]GXFKX�� NWHUp�
QDSRPiKi�RGYRGX�WHSOD��>��@�8U\FKOXMH�WRWLå�YêGHM�WHSOD�]�RUJDQLVPX�D�VQLåXMH�UL]LNR�SĜHKĜiWt��
3ĜL� Y\VRNêFK� U\FKORVWHFK� SURXGČQt�� VSHFLiOQČ� X� FKRYĤ� V�SRGHVWêONRX�� RYãHP� Y]QLNi� UL]LNR�
]YêãHQt� SUDãQRVWL� þL� MLQpKR� PLNURELiOQtKR� ]QHþLãWČQt� Y]GXFKX�� >��@�0D[LPiOQt� GRSRUXþHQp�
KRGQRW\�U\FKORVWL�SURXGČQt�Y]GXFKX�MVRX�XYHGHQ\�Y�WDE�����1LFPpQČ�QRUPD�ý61�����������SUR�
QiYUK�YČWUiQt�SRþtWi�V�GRSRUXþHQRX�QHMY\ããt�U\FKORVWt�Y]GXFKX�����P�V���SUR�GUĤEHå�GR��WL�WêGQĤ�
YČNX��'iOH� ĜtNi��åH�ÄSĜL� Y\ããtFK� WHSORWiFK�VH�]Y\ãXMH�GRSRUXþHQi�QHMY\ããt� U\FKORVW�Y]GXFKX�
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YåG\� R� �����P�V��� QD� NDåGp� ��.�� R� NWHUp� SĜHY\ãXMH� VNXWHþQi� WHSORWD� Y]GXFKX� WL� YêSRþWRYRX�
KRGQRWX�WLS�³�
7DE����0D[LPiOQt�U\FKORVW�SURXGČQt�Y]GXFKX�Y�~URYQL�NXĜDW�SRGOH�YČNX�>��@�

����� &KHPLFNp�OiWN\�YH�Y]GXFKX�D�GDOãt�]QHþLãWČQt�Y]GXFKX�
2[LG�XKOLþLWê��

2[LG� XKOLþLWê� �&2��� MH� SO\Q� EH]� EDUY\� þL� ]iSDFKX�� 'R� YQLWĜQtKR� Y]GXFKX� VH� PĤåH�
GRVWiYDW� ]HMPpQD� ]� SO\QRYêFK� Y\WiSČFtFK� V\VWpPĤ� �MVRX�OL� SĜtWRPQ\�� QHER� YOLYHP� GêFKiQt�
VDPRWQêFK� NXĜDW�� =SRþiWNX� QDVNODGQČQt� NXĜDW� MH� YČWãLQD� R[LGX� XKOLþLWpKR� SURGXNRYiQD�
Y\WiSČFtP�V\VWpPHP��DOH�MDN�SWiFL�VWiUQRX�D�GRVDKXMt�NRQFH�VYpKR�F\NOX�UĤVWX��Wpå�JHQHUXMt�YČWãt�
PQRåVWYt�&2���NWHUp�PXVt�EêW�YH�Y]GXFKX�NRULJRYiQR�� >�@�'RSRUXþHQp�PD[LPiOQt�PQRåVWYt�
&2��YH�Y]GXFKX�MH��������QHEROL������SSP���QLFPpQČ�SĜL�YêSRþWX�QiYUKX�PQRåVWYt�YČWUDFtKR�
Y]GXFKX�VH�SRGOH�QRUP\�ý61�����������SRXåtYi��������REMHPRYp�NRQFHQWUDFH��
2[LG�XKHOQDWê��

2[LG� XKHOQDWê� �&2�� MH� EH]EDUYê�� YHOPL� MHGRYDWê� SO\Q�� Y]QLNDMtFt� ]HMPpQD� SĜL�
QHGRNRQDOpP�VSDORYiQt��3ĜL�Y\ããtFK�NRQFHQWUDFtFK�]SĤVREXMH�RPH]HQt�SĜHQRVX�N\VOtNX�]�SOLF�
GR�NUHYQtKR�REČKX��1HMþDVWČML�GRFKi]t�N�RWUDYČ�NXĜDW�]�YêIXNRYêFK�SO\QĤ�EČKHP�WUDQVSRUWX��
QHER� Y� SĜtSDGČ� QHGRNRQDOp� YHQWLODFH� Y� OtKQtFK��0RUWDOLWD�PĤåH� EêW� Y\VRNi�� QHQt�OL� ]DMLãWČQ�
SĜtYRG�þHUVWYpKR�Y]GXFKX��>��@��>��@�'RSRUXþHQp�PD[LPiOQt�PQRåVWYt�MH�XYHGHQR�Y�WDE�����
ýSDYHN��

ýSDYHN��1+���MH�GDOãtP�W\SHP�Y]GXãQpKR�]QHþLãWČQt��9\VRNp�KRGQRW\�UHODWLYQt�Y]GXãQp�
YOKNRVWL�D�Y\ããt�WHSORWD�]OHSãXMt�SRGPtQN\�SUR�PLNURELiOQt�UĤVW�Y�SRGHVWêOFH�VPtãHQp�V�GUĤEHåtP�
WUXVHP�� SURWRåH� SĜLVStYDMt� N� UR]NODGX� RUJDQLFNpKR� PDWHULiOX�� ýtP� YtFH� VH� PQRåVWYt�
PLNURELiOQtFK�OiWHN�]Y\ãXMH��WtP�YtFH�VH�]H�]GURMĤ�GXVtNX�QDOH]HQpP�Y�WUXVX�]Y\ãXMH�SURGXNFH�
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þSDYNX��7XGtå� MH�GĤOHåLWp�PQRåVWYt� WpWR� OiWN\�YH�Y]GXFKX�PRQLWRURYDW�D�]DMLVWLW�GRVWDWHþQRX�
YêPČQX�Y]GXFKX�� NG\å� VH� MHMt�PQRåVWYt� YH� YQLWĜQtP�Y]GXFKX�SĜLEOtåt� GRSRUXþHQpPX� OLPLWX�
XYHGHQpPX�Y�WDE�����>�@�
6LURYRGtN��+�6��

%H]EDUYê�MHGRYDWê�SO\Q�Y]QLNDMtFt�]HMPpQD�SĜL�KQLWt�EtONRYLQQêFK�KPRW�åLYRþLãQpKR�þL�
URVWOLQQpKR� SĤYRGX� SĜL� SĤVREHQt� EDNWHULt�� .UPHQt� SRWUDYRX� V� Y\ããtP� REVDKHP� EtONRYLQ�
REVDKXMtFtFK�VtUX�MH�QHMþDVWČMãtP�]GURMHP�VLURYRGtNX��-H�WR�SO\Q�WČåãt�QHå�Y]GXFK��WXGtå�VH�GUåt�
SĜL� ]HPL�� QLFPpQČ� MHOLNRå� MH� FtWLW� GĜtYH� QHå� GRViKQH� K\JLHQLFN\� SĜtSXVWQp� D� ]iYDGQp�
NRQFHQWUDFH��QHEêYi�YČWãLQRX�SUREOpPHP��>��@�
3UDFK�

3UDFK� MH�Yê]QDPQRX�ãNRGOLYLQRX�VWiMRYpKR�SURVWĜHGt�D�GR�VWiMRYêFK�SURVWRU�VH�PĤåH�
GRVWiYDW� ]� QHMUĤ]QČMãtFK� ]GURMĤ�� 1HMþDVWČML� VH� SUDFK� GR� Y]GXFKX� GRVWiYi� ]H� VXFKpKR� þL�
]iYDGQpKR� VWHOLYD� þL� SRGiYDQêPL� VXFKêPL� NUPLY\�� DOH� MHKR� SURGXNFH� MH� ]iYLVOi� QD�PQRKD�
GDOãtFK�IDNWRUHFK��MDNR�QDSĜtNODG�NDWHJRULL�KRVSRGiĜVNêFK�]YtĜDW��XVWiMHQt��WHFKQRORJLL�FKRYX��
GUXKX�NUPLYD�D�þLVWRWČ�VWiMH��0ĤåH�EêW�ELRORJLFNpKR�L�FKHPLFNpKR�VORåHQt�D�MDNpNROLY�YHOLNRVWL�
]�þHKRå�Y\SOêYi�L�UĤ]Qi�U\FKORVW�XVD]RYiQt��2EVDK�SUDFKX�YH�Y]GXFKX�MH�YČWãLQRX�~]FH�VSMDW�V�
PLNURELiOQtP�]QHþLãWČQtP��0LPRĜiGQČ�WR[LFNê�MH�SUDFK�QHVRXFt�PHWDEROLW\�UR]WRþĤ�åLMtFtFK�Y�
UH]LGXtFK� SHĜt� þL� NĤåH�� 3ĜL� GORXKRGREpP� YGHFKRYiQt� PRKRX� Y\ããt� NRQFHQWUDFH� SUDFKX�
]SĤVRERYDW� ]iYDåQČMãt� SUREOpP\� MDN� X� ]YtĜDW�� WDN� L� X� þORYČND�� NYĤOL� VYêP� GUiåGLYêP��
DOHUJHQQtP�D�LQIHNþQtP�~þLQNĤP��3ĜL�]YêãHQp�SUDãQRVWL�PĤåH�EêW�Yê]QDPQČMãt�L�YêVN\W�EDNWHULt�
YH� Y]GXFKX��$EVHQFH� XOWUDILDORYpKR� ]iĜHQt� �VOXQHþQtKR� ]iĜHQt�� Y� X]DYĜHQêFK� SURVWRUiFK� Wpå�
SĜLVStYi� N� PLNURELiOQt� ãNRGOLYRVWL�� 3RGOH� WDE�� ��� E\� KRGQRWD� UHVSLUDELOQtKR� SUDFKX�
�W]Q��KPRWQRVWQt� IUDNFH�þiVWLF�SURQLNDMtFtFK�GR�GêFKDFtFK�FHVW��QHPČOD�SĜHNURþLW�����PJ�P����
>��@�
=iSDFK�

=iSDFK\�XYQLWĜ�VWiMH�PRKRX�EêW�UĤ]QRURGp�D�YHOPL�þDVWR�VSHFLILFNp��2EMHNWLYQRVW�MHMLFK�
PČĜHQt�MH�Wpå�YHOPL�REWtåQi��1HMþDVWČMãtP�]GURMHP�]iSDFKX�PĤåH�EêW�YãHREHFQČ�VQtåHQi�SpþH�R�
þLVWRWX�YQLWĜQtFK�SURVWRU�VWiMH��SĜtSDGQČ�]NDåHQp�þL�QHYKRGQp�NUPLYR��0tUD�YêPČQ\�Y]GXFKX�
YQLWĜQtFK�SURVWRUĤ�MH�Wpå�GĤOHåLWêP�IDNWRUHP�D�SĜL�RPH]HQt�PtU\�YČWUiQt�Y�NRPELQDFL�V�Y\ããtPL�
WHSORWDPL� PĤåH� LQWHQ]LWD� ]iSDFKX� XYQLWĜ� REMHNWX� ]HVtOLW� GR� WDNRYp�PtU\�� åH�PRKRX� RKUR]LW�
QČNWHUp�I\]LRORJLFNp�IXQNFH�]YtĜDW��þL�REVOXK\�D�YHOPL�]QHSĜtMHPQLW�RY]GXãt�Y�RNROt�VWiMH��>��@�
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7DE����'RSRUXþHQp�SDUDPHWU\�NYDOLW\�Y]GXFKX�SRGOH�>��@�D�ý61�����������
'RSRUXþHQp�SDUDPHWU\�NYDOLW\�Y]GXFKX�

.\VOtN�� �� !������
&2�� SSP� �����
&2� SSP� ���

$PRQLDN� SSP� �����
5HVSLUDELOQt�SUDFK� PJ�P��� ������
5HODWLYQL�YOKNRVW� �� ������
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��� =SČWQp�]tVNiYiQt�WHSOD�
=SČWQp�]tVNiYiQt�WHSOD�QDFKi]t�XSODWQČQt�Y�ĜDGČ�RERUĤ��-H�WR�YHOPL�REHFQê�SRMHP��NWHUê�

REVDKXMH� PQRKR� PRåQRVWt� WHFKQLFNêFK� ĜHãHQt� D� Y\XåLWt�� 9�SĜtSDGČ� Y]GXFKRWHFKQLN\� VH� Gi�
GHILQRYDW�MDNR�VQDKD�FtOHQpKR�Y\XåLWt�HQHUJLH�Y]GXFKX�RGYiGČQpKR�]�REMHNWX��W]Y��RGSDGQtKR�
Y]GXFKX��>�@�'ĤYRGHP�NH�]NRXPiQt�D�YêYRML�]DĜt]HQt�Y\XåtYDMtFtFK�]SČWQp�]tVNiYiQt�WHSOD�MH�
VQDKD�R�VQtåHQt�SURYR]QtFK�QiNODGĤ�Y�OHWQtFK�L�]LPQtFK�PČVtFtFK�RPH]HQtP�VSRWĜHE\�HQHUJLH��
UHVSHNWLYH�]OHSãHQtP�KRVSRGDĜHQt�V�HQHUJLt�D�RPH]HQtP�SRWHQFLiOX�RGSDGQt�HQHUJLH�Y�FHONRYp�
HQHUJHWLFNp� ELODQFL� EXGRY�� =iURYHĖ� ]SČWQp� ]tVNiYiQt� WHSOD� SR]LWLYQČ� SĜLVStYi� N� FHONRYp�
HNRQRPLFNp�ELODQFL�VQtåHQtP�LQYHVWLþQtFK�QiNODGĤ�QDSĜtNODG�RGVWUDQČQtP�QXWQRVWL�QČNWHUêFK�
NRPSRQHQWĤ� þL� VQtåHQtP�YêNRQQRVWL� ]DĜt]HQt� SURGXNXMtFtFK� WHSOR� þL� FKODG��ÒþHOHP� V\VWpPĤ�
]SČWQpKR�]tVNiYiQt�WHSOD�MH�WHG\�]OHSãHQt�FHONRYp�HQHUJHWLFNp�ELODQFH�V\VWpPX�D�Y\XåLWt�WHSOD�
RGSDGQtKR� �]QHþLãWČQpKR�� Y]GXFKX�� 7RWR� ]tVNDQp� WHSOR� VH� QiVOHGQČ� Y\XåLMH� SUR� RKĜHY� EXć�
VDPRWQpKR�SĜLYiGČQpKR�Y]GXFKX�QHER�MLQp�OiWN\�Y\XåLWHOQp�Y�HQHUJHWLFNpP�SURYR]X��QDSĜtNODG�
YRGD�þL�MLQi�DNXPXODþQt�OiWND�GiOH�Y\XåLWHOQi�PLPR�HQHUJHWLFNê�V\VWpP��'ĤOHåLWêP�SRMPHP�SĜL�
]SČWQpP�]tVNiYiQt�WHSOD�MH�UR]OLãRYDW�]GD�VH�MHGQi�R�FLWHOQp�þL�ODWHQWQt�WHSOR��&LWHOQêP�WHSOHP�
VH�PČQt�WHSORWD�Y]GXFKX�D�MH�VGtOHQR�SĜHV�WHSORVPČQQRX�SORFKX�YH�YêPČQtNX��9i]DQp�ODWHQWQt�
WHSOR�VH�VGČOXMH�SĜL�NRQGHQ]DFL�YRGQt�SiU\�þL�Y\SDĜRYiQt�YRG\�D�GRFKi]t�NH�VGtOHQt�SĜtPR�GR�
PpGLD�RKĜtYDQpKR�þL�SĜHV�GDOãt�YORåHQp�]DĜt]HQt��QDSĜtNODG�NDSDOLQRYê�RNUXK��6RXþHW�FLWHOQpKR�
D�ODWHQWQtKR�WHSOD�PČQt�HQWDOSLL�D�QD]êYi�VH�WHSOR�FHONRYp��>�@�9êPČQtN\�PĤåHPH�]�KOHGLVND�
SULQFLSX�IXQNFH�UR]GČOLW�QD�UHJHQHUDþQt��UHNXSHUDþQt��

����� 5HJHQHUDFH�
3ULQFLS� UHJHQHUDFH� VSRþtYi� YH� Y\XåLWt� KPRW\� YêPČQtNX� MDNR� WHSORVPČQQp� SORFK\�

N�DNXPXODFL� WHSHOQp� HQHUJLH� D� YOKNRVWL�� 7HSORVPČQQê� SRYUFK� KPRW\� MH� VWĜtGDYČ� RPêYiQ�
Y]GXFKHP�RGViYDQêP�YHQ� ]�SURVWRU� �RGSDGQtP�� D� Y]GXFKHP�SĜLViYDQêP�GRYQLWĜ� �þHUVWYêP�
YQČMãtP��� WR� ]QDPHQi�� åH� WHSOR� MH� RGHY]GiYiQR� ]�RGSDGQtKR� Y]GXFKX� GR� KPRW\� D� QiVOHGQČ�
]�KPRW\�GR�þHUVWYpKR�SĜLViYDQpKR�Y]GXFKX��7HQWR�V\VWpP�VGtOHQt�WHSOD�Pi�]D�QiVOHGHN�þiVWHþQê�
SĜHQRV� KPRW\�� FRå� PĤåH� PtW� SR]LWLYQt� YOLY� QD� SĜHQRV� YOKNRVWL� ]�RGSDGQtKR� Y]GXFKX�
�Y�QČNWHUêFK�SĜtSDGHFK�~þLQQRVW�SĜHQRVX�Då�������� � >�@�DOH�]iURYHĖ�QHJDWLYQt�YOLY�Y�SRGREČ�
UL]LND� SĜHQRVX� ãNRGOLYêFK� OiWHN�� =�WRKRWR� GĤYRGX� QHQt� SUDNWLFNp� Y\XåtYDW� UHJHQHUDþQtFK�
YêPČQtNĤ�Y�SĜtSDGHFK��NG\�MH�RGYiGČQê�Y]GXFK�]QHþLãWČQê�ãNRGOLYLQDPL��SUDFKHP��þL�SDFK\��
3ĜtSXVWQRVW� SRXåLWt� MH� Y�SĜtSDGHFK� V�Qt]NêP� REVDKHP� ãNRGOLYLQ� Y�RGSDGQtP� Y]GXFKX�� þL�
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Y�DSOLNDFtFK�NGH�MH�Qt]Nê�SĜHQRV�ãNRGOLYLQ�DNFHSWRYDWHOQê��,�WHKG\�MH�YKRGQp�YêPČQtN�GRSOQLW�
R�SRPRFQp�GHWHNþQt�]DĜt]HQt�� >��@�3RXåLWt� UHJHQHUDþQtFK�YêPČQtNĤ� MH�SĜtKRGQp�Y�SĜtSDGHFK��
NG\� MH�SRåDGRYDQp�PQRåVWYt�Y\PČQČQpKR�Y]GXFKX�]�KOHGLVND�PQRåVWYt�YOKNRVWL�PHQãt�� QHå�
QXWQp�PQRåVWYt�RGYHGHQêFK�ãNRGOLYLQ��7DWR�VLWXDFH�QDVWiYi�X�GUĤEHåH�SRX]H�Y�NUiWNpP�REGREt�
URNX��3R�YČWãLQX�URNX�MH�RYãHP�QHMGĤOHåLWČMãt�RGYiGČW�SRåDGRYDQp�PQRåVWYt�Y]GXFKX�]�GĤYRGX�
UHJXODFH� PQRåVWYt� ãNRGOLYp� YOKNRVWL� YH� Y]GXFKX�� FRå� ]DMLãĢXMt� HIHNWLYQČML� UHNXSHUDþQt�
YêPČQtN\��NGH�QHGRFKi]t�NH�NRQWDNWX�RGYiGČQpKR�D�SĜLYiGČQpKR�Y]GXFKX��1HXVWiOê�NRQWDNW�D�
YêPČQD�KPRW\�PH]L�RGSDGQtP�D�þHUVWYêP�Y]GXFKHP�PĤåH�PtW�QHJDWLYQt�GRSDG�QD�NRQFHQWUDFH�
SOtVQt�þL�EDNWHULt�YH�VWiMRYpP�SURVWĜHGt��SURWR�VH�MHYt�Y\XåLWt�UHJHQHUDþQtFK�YêPČQtNĤ�Y�SĜtSDGČ�
VWiMH�SUR�EURMOHURYi�NXĜDWD�MDNR�QHSUDNWLFNp��>��@�

������� 6\VWpP�URWDþQt��
5RWDþQt� UHJHQHUDþQt�YêPČQtN\� MVRX� MHGQRX�]�QHMHIHNWLYQČMãtFK�PHWRG�SĜHQRVX� WHSOD� L�

YOKNRVWL��8�SURYHGHQt�SUR�SĜHQRV�WHSOD��QHK\JURVNRSLFNp�SURYHGHQt��MH�~þLQQRVW�Då������D�X�
YOKNRVWQtKR� SURYHGHQt� �K\JURVNRSLFNp�� MH� ~þLQQRVW� SĜHQRVX� YOKNRVWL� Då� ������ &R� VH� WêþH�
PQRåVWYt� Y]GXFKX�� NWHUp� MVRX� VFKRSQ\� ]SUDFRYDW�� MVRX� UHJHQHUDþQt� YêPČQtN\� Wpå� YHOPL�
HIHNWLYQt� Y�SRURYQiQt� V�RVWDWQtPL� PHWRGDPL� ]SČWQpKR� ]tVNiYiQt� WHSOD�� >��@� .RQVWUXNFH�
YêPČQtNX�H[LVWXMH�URWDþQt��NGH�WHSORVPČQQi�D�]iURYHĖ�DNXPXODþQt�KPRWD�MH�QHMþDVWČML�Y\UREHQD�
]�KOLQtNRYpKR�SOHFKX��LGHiOQt�SUR�WHQWR�SURFHV��SURWRåH�Pi�Y\VRNRX�PČUQRX�WHSHOQRX�NDSDFLWX���
7DWR�KPRWD�MH�WYRĜHQD�SRPDOX�URWXMtFtP�YiOFHP�V�SUĤWRþQêPL�NDQiON\��YL]�REU�����SRKiQČQêP�
HOHNWURPRWRUHP���
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2EU����'HWDLO�NDQiONĤ�GHVNRYpKR�UHNXSHUDþQtKR�YêPČQtNX�

9iOHF� URWDFt� Y�SURVWRUX� VWĜtGDYČ� ]DVDKXMH� SRORYLQRX� VYpKR� REMHPX� GR� GYRX�
Y]GXFKRYêFK�NDQiOĤ�D�WtP�GRFKi]t�N�DNXPXODFL�WHSOD�GR�YiOFH�D�MHKR�QiVOHGQpKR�SĜHQRVX�GR�
SĜLYHGHQpKR�Y]GXFKX���YL]�REU�����3UR�SĜHQiãHQt�YOKNRVWL�PĤåH�VORXåLW�VSHFLiOQt�K\GURVNRSLFNi�
YUVWYD�QD�SRYUFKX�WHSORVPČQQp�SORFK\��5HJXODFH�]PČQRX�RWiþHN��SĜtSDGQČ�~SOQêP�Y\SQXWtP�
MH�VQDGQi��'RSRUXþXMH�VH�REþDVQp�RWRþHQt�URWRUX�L�Y�GREČ�NG\�MH�PLPR�SURYR]��DE\�VH�]DPH]LOR�
QHVWHMQRPČUQpPX� RSRWĜHEHQt�� .H� VQtåHQt� SĜHQRVX� QHþLVWRW� PH]L� RGYiGČQêP� D� SĜLYiGČQêP�
Y]GXFKHP�VORXåt�SURþLãĢRYDFt�]yQD��NGH�MVRX�NDQiON\�SURIXNRYiQ\�SURXGHP�þLVWpKR�Y]GXFKX��
.�]DMLãWČQt� VSUiYQp� IXQNFH� WRKRWR� RFKUDQpKR� V\VWpPX� ]DEUDĖXMtFtPX� SURQLNiQt� Y]GXFKX�
QHWČVQRVWPL� RNROR� URWRUX� VH� Y\XåtYi� VODEpKR� SĜHWODNX� Y]GXFKX� SĜLYiGČQpKR� YH� VURYQiQt�
V�Y]GXFKHP�RGSDGQtP��>��@�9\XåLWt�D�YêKRG�URWDþQtFK�YêPČQtNĤ�MH�QHVSRþHW�RG�YHQWLODFH�SR�
NOLPDWL]DFH� YČWãLQRX� QDSĜtNODG� YČWãtFK� RE\WQêFK� EXGRY�� NDQFHOiĜt�� YêUREQtFK� KDO�� QHER� SĜL�
]SUDFRYiQt�RGSDGQtKR�Y]GXFKX�YH�VSDORYQiFK�RGSDGX�� >��@�9êPČQtNĤ�� MH�OL� WR�SRåDGRYiQR��
PĤåH�EêW�L�QČNROLN��-HMLFK�XVSRĜiGiQt�PĤåH�EêW�QDG�VHERX�þL�YHGOH�VHEH�D�O]H�MH�SRXåtW�MDNR�
VDPRVWDWQp�GtO\�YĜD]HQp�GR�SRWUXEQtFK�UR]YRGĤ�Y]GXFKRWHFKQLN\�QHER�VWČQ�]GČQêFK�VWURMRYHQ��
1HEH]SHþt� ]DQiãHQt� Y]GXãQêPL� QHþLVWRWDPL� O]H� ĜHãLW� SĜHGĜD]HQêPL� ILOWU\�� +ODYQt� YêKRGD�
URWDþQtFK�YêPČQtNĤ�VSRþtYi�YH�VQtåHQt�QiNODGĤ�QD�Y\WiSČQt�þL�FKOD]HQt�Y�SRGREČ�RKĜtYDþĤ�D�
RFKOD]RYDþĤ� Y]GXFKX�� þHUSDGHO�� NRPSUHVRUĤ� D� SRWUXEt� þL� NRWHOQ\�� 2E]YOiãWČ� X� YDULDQW�
V�SĜHQRVHP�YOKNRVWL�MH�YêKRGRX�VQtåHQt�VSRWĜHE\�HQHUJLH�QD�]YOKþRYiQt�Y]GXFKX��9H�VURYQiQt�
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V�GHVNRYêPL� UHNXSHUiWRU\� VH� MDNR� YêKRGD� MHYt� PDOi� VWDYHEQt� ãtĜH� YH� Y]GXFKRWHFKQLFNêFK�
MHGQRWNiFK� þL� Y\ããt� ~þLQQRVW� SĜHGiQt� WHSHOQp� HQHUJLH�� DĢ� Xå� Y�SRGREČ� WHSOD� þL� FKODGX�� þL�
VFKRSQRVW� SĜHGiYDW� VRXþDVQČ� L� YOKNRVW�� FRå�PĤåH� Wpå� EêW� SRYDåRYiQR� ]D�QHMYČWãt� QHYêKRGX�
URWDþQtFK�UHJHQHUiWRUĤ��5RWDþQt�YêPČQtN�Pi�Wpå�QHVSRUQČ�Y\ããt�VDPRþLVWtFt�VFKRSQRVW��3ĜtþLQRX�
MH� RSDþQê� VPČU� SURXGČQt� SĜtYRGQtKR� D� RGYRGQtKR� Y]GXFKX�� 7R� ]QDPHQi�� åH� SĜLFKi]HMtFt�
QHþLVWRW\��NWHUp�XOSt�QD�þHOQt� VWUDQČ�YêPČQtNX� MVRX�SR�RWRþHQt�GR�RSDþQpKR�VPČUX�SURXGČQt�
VWUåHQ\�SURXGHP�Y]GXFKX�D�RGQHVHQ\�PLPR� MHGQRWNX��ÒþLQQRVW� WpWR� VFKRSQRVWL�RYãHP�QHQt�
VWRSURFHQWQt��WXGtå�MH�QXWQp�ĜDGLW�ILOWU�GR�RERX�VPČUĤ�SURXGĤ�Y]GXFKX��,�SĜL�SURYR]X�V�NYDOLWQt�
ILOWUDFt� Y]GXFKX� GRFKi]t� Y�SUĤEČKX� þDVX� N�SRVWXSQpPX� ]DQiãHQt� NDQiONĤ� Y�URWRUX�� þLPå� VH�
VQLåXMH�~þLQQRVW�D�YêNRQ��7ODNRYi�]WUiWD�QDUĤVWi�D�Y�NUDMQtFK�VLWXDFtFK�PĤåH�GRMtW�N�SRãNR]HQt�
YêPČQtNX�� 3ĜL� SURYR]X� MH� QXWQRVWt� SUDYLGHOQi� NRQWUROD� ]QHþLãWČQt� URWRUX� D� GĤVOHGQp� þLãWČQt�
URWRUX�QDSĜtNODG�WODNRYêP�Y]GXFKHP��WODNRYRX�YRGRX�þL�YKRGQêP�UR]SRXãWČGOHP�Y�]iYLVORVWL�
QD� W\SX� ]QHþLãWČQt�� ÒQLN� Y]GXFKX� PLPR� YêPČQtN� þL� VPČãRYiQt� Y]GXFKĤ� MH� QHåiGRXFt��
.�]DEUiQČQt�WRKRWR�MHYX�VORXåt�WČVQČQt��NWHUp�VH�MHYt�MDNR�Y\VRFH�HIHNWLYQt�V�KRGQRWRX�QHWČVQRVWL�
SRG�������REMHPRYpKR�SUĤWRNX��>��@�
2EU����3ULQFLS�IXQNFH�URWDþQtKR�UHJHQHUDþQtKR�YêPČQtNX�>��@�

��±�YiOHF�V�WHSORVPČQQRX�SORFKRX����±�SĜHYRG�GR�SRPDOD����±�SRKRQ�YiOFH����±�RFKOD]RYDQi�
Y]GXãLQD����±�RKĜtYDQi�Y]GXãLQD��
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������� 6\VWpP�SĜHStQDFt�
'DOãt� NRQVWUXNFt� UHJHQHUDþQtFK� YêPČQtNĤ� MH� NRQVWUXNFH� SĜHStQDFt�� 7D� IXQJXMH� QD�

SULQFLSX�SĜHStQiQt�SĜHFKRGX�SURXGĤ�Y]GXFKX�SĜHV�DNXPXODþQt�KPRWX��NWHUi�]ĤVWiYi�YH�VWDWLFNp�
SROR]H��.�SĜHStQiQt�PH]L�SĜLYiGČQêP�D�RGYiGČQêP�Y]GXFKHP�VORXåt�VRXVWDYD�NODSHN�D�GYČ�
DNXPXODþQt�NRPRU\�QDSOQČQp�KPRWRX��,QWHUYDO\�SĜHStQiQt�VH�SRK\EXMt�Y�ĜiGX�VHNXQG�Då�GHVtWHN�
PLQXW��9]GXFK�SĜLYiGČQê�D�RGYiGČQê�WHG\�SURFKi]t�VWĜtGDYČ�SĜHV�DNXPXODþQt�KPRWX��þtPå�VH�
GRVDKXMH� Y\VRNêFK� ~þLQQRVWt�� QLFPpQČ� QHYêKRGRX� MH� VORåLWČMãt� NRQVWUXNFH�� YČWãt� UR]PČU\� D�
~SOQi� QHPRåQRVW� ]DEUiQČQt� SĜHQHVHQt� ãNRGOLYêFK� OiWHN� ]�RGSDGQtKR� Y]GXFKX� GR� Y]GXFKX�
þLVWpKR��RSURWL�URWDþQt�NRQVWUXNFL���WXGtå�MH�YKRGQp�SRXåLWt�Y�VLWXDFtFK��NGH�RGSDGQt�Y]GXFK�QHQt�
]QHþLãWČQ��3ULQFLS�IXQNFH�MH�]Qi]RUQČQ�QD�REU����
2EU����3ULQFLS�IXQNFH�SĜHStQDFtKR�UHJHQHUDþQtKR�YêPČQtNX�>��@��

��±�WHSORVPČQQp�DNXPXODþQt�SORFK\����±�NODSND�����±�SĜtYRGQt�SRWUXEt�RFKOD]RYDQp�Y]GXãLQ\��
��±�RGYiGČFt�SRWUXEt�RKĜtYDQp�Y]GXãLQ\�
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����� 5HNXSHUDFH�
0RGHUQt�V\VWpP\�YČWUiQt�E\�PČO\�REVDKRYDW�DOHVSRĖ�QČMDNRX�YHU]L�UHNXSHUDFH�Y]GXFKX�

NH� VQtåHQt� QiNODGĤ� VSRMHQêFK� VH� ]WUiWDPL� WHSOD� SĜL� QH]E\WQpP� YČWUiQt�� 6DPRWQê� SRMHP�
UHNXSHUDFH�]QDPHQi�]SČWQp�]tVNiYiQt�RGSDGQt��QHEROL� ]E\WNRYp�HQHUJLH�� NWHUi�E\� MLQDN�E\OD�
XYROQČQD�GR�YQČMãtKR�SURVWĜHGt��1HMMHGQRGXãtP� L� QHMSRXåtYDQČMãtP�SULQFLSHP� UHNXSHUDFH� MH�
SURVWĜHGQLFWYtP� YêPČQtNĤ� W\SX� Y]GXFK�Y]GXFK�� =SČWQp� ]tVNiYiQt� WHSOD� UHNXSHUDFt� MH�
UHDOL]RYiQR�SĜtYRGHP�þHUVWYpKR��FKODGQČMãtKR�Y]GXFKX�GR�REMHNWX�SĜHV�UHNXSHUDþQt�YêPČQtN��
NWHUê� VH� QDFKi]t� XYQLWĜ� Y]GXFKRWHFKQLFNp� MHGQRWN\�� 'R� Wp� ]�GUXKp� VWUDQ\� YVWXSXMH� WHSOHMãt�
RGSDGQt�Y]GXFK�RGViYDQê�]�YQLWĜNX�REMHNWX�D�SĜHV�SORFKX�YêPČQtNX�GRFKi]t�N�SĜHQRVX�WHSOD��
,�Y�VLWXDFtFK��NG\�]D�YêPČQtNHP�QHQt�LQVWDORYDQê�GRKĜHY�Y]GXFKX�SĜLFKi]HMtFtKR�]�YHQNRYQtKR�
SURVWĜHGt�� Y]GXFK� þHUVWYê� VH�RG� Y]GXFKX�RGSDGQtKR� RKĜHMH� QD� WHSORWX� YHOPL� EOt]NRX� WHSORWČ�
RGSDGQtKR�Y]GXFKX��7R�MH�GiQR�UR]GtOQRX�YOKNRVWt�Y]GXFKĤ�SĜLYiGČQpKR�D�RGYiGČQpKR��9]GXFK�
RGSDGQt�REVDKXMH�YtFH�YOKNRVWL��þtPå�SĜL�MHKR�RFKOD]HQt�GRFKi]t�NH�NRQGHQ]DFL�D�WtP�N�XYROQČQt�
GDOãt� HQHUJLH�� =DWtPFR� þHUVWYê� Y]GXFK� ]�YHQNRYQtKR� SURVWĜHGt� REVDKXMH� PHQãt� PQRåVWYt�
YOKNRVWL�D�WtP�Pi�L�PHQãt�NDSDFLWX�SRMPRXW�WHSOR��2KĜHMH�VH�SURWR�R�Y\ããt�WHSORWQt�UR]GtO��QHå�
VH� RGYiGČQê� Y]GXFK� RFKOD]XMH�� =�SULQFLSX� IXQNFH� QHQt�PRåQp�� DE\� REČ� Y]GXãLQ\� SĜLãO\� GR�
NRQWDNWX��MHOLNRå�MVRX�RG�VHEH�GRNRQDOH�RGGČOHQ\�VRXVWDYRX�NDQiONĤ��WXGtå�QHGRFKi]t�N�SĜHQRVX�
KPRW\�� DOH� SRX]H� WHSHOQp� HQHUJLH�� 7R� ]DEUDĖXMH� SĜHQRVX� SDFKĤ�� ãNRGOLYLQ� D� NRQWDPLQDFL�
SĜtYRGQtKR� Y]GXFKX� ]QHþLãWČQêP� RGSDGQtP� Y]GXFKHP�� 5HNXSHUDþQt� YêPČQtN\� GRVDKXMt�
~þLQQRVWL� Då� NROHP� ���� SĜHGiQt� WHSOD�� FRå� GRND]XMH�� åH� VH� MHGQi� R� GĤOHåLWRX� VRXþiVW�
Y]GXFKRWHFKQLFNpKR�V\VWpPX�þL�V\VWpPX�SUR�]SČWQp�]tVNiYiQt�WHSOD�REHFQČ��þtPå�VQtåt�YHOPL�
YêUD]QČ� PQRåVWYt� HQHUJLH� SRWĜHEQp� N�GRKĜiWt� Y]GXFKX� QD� LQWHULpURYRX� WHSORWX� VSHFLiOQČ�
Y�VLWXDFtFK�NG\�MH�UR]GtO�PH]L�WHSORWRX�YHQNRYQtKR�D�LQWHULpURYpKR�Y]GXFKX�Y\VRNê��1HMþDVWČMãt�
SRXåLWt� UHNXSHUDþQtFK� YêPČQtNĤ� MH� SĜtPR� YH� YČWUDFtFK� MHGQRWNiFK� D� O]H� MH� SRXåtW� L�
Y�NOLPDWL]RYDQêFK� REMHNWHFK�� NGH� ]HMPpQD� Y�OHWQtFK� PČVtFtFK� GRFKi]t� N�RFKOD]RYiQt�
SĜLYiGČQpKR�þHUVWYpKR�Y]GXFKX�RGYiGČQêP�RGSDGQtP�Y]GXFKHP��>��@��>��@�

������� 7UXENRYp�
=iNODGQt� VNODGED� WUXENRYpKR�YêPČQtNX� MH�SOiãĢ�YêPČQtNX�D� VYD]HN� WUXEHN��3OiãĢ� VH�

YČWãLQRX�VNOiGi�]�YiOFRYp�QiGRE\�D�QDFKi]t�VH�Y�QČP�RWYRU\�SUR�SĜtYRG�RKĜtYDMtFt�D�RKĜtYDQp�
OiWN\�� Y�WRPWR� SĜtSDGČ� RGSDGQtKR� D� þHUVWYpKR� Y]GXFKX�� 2EČ� OiWN\� SURWpNDMt� YêPČQtNHP�
Y�RSDþQêFK�VPČUHFK��MHGQD�SURWpNi�VYD]NHP�WUXEHN��GUXKi�PH]LWUXENRYêP�SURVWRUHP���DE\�E\O�
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]DMLãWČQ�FR�QHMY\ããt�WHSHOQê�YêNRQ��3ULQFLS�IXQNFH�MH�]Qi]RUQČQ�QD�REU�����7HSOR�MH�SĜHGiYiQR�
PH]L� OiWNDPL� SURVWXSHP� SĜHV� VWČQX� WUXEN\�� 6DPRWQê� WUXENRYê� VYD]HN� VH� VNOiGi� ]�YODVWQtFK�
WUXEHN��WUXENRYQLFH�D�VRXVWDY\�YHVWDYHE�XVPČUĖXMtFtFK�WRN�Y]GXFKX�Y�SURVWRUX�PH]L�WUXENDPL��
1RYČMãt�W\S\�WUXENRYêFK�YêPČQtNĤ�PDMt�PHQãt�SUĤPČU�WUXEHN��FRå�]OHSãXMH�SĜHVWXS�WHSOD��7DWR�
PHWRGD� UHNXSHUDFH� MH� YKRGQi� ]HMPpQD� SUR� V\VWpP\� VH� ]QHþLãWČQêP� RGSDGQtP� Y]GXFKHP��
9êKRGRX�MH�YHOPL�GREUi�þLVWLWHOQRVW��WXGtå�VH�Y\XåtYDMt�Y�SUĤP\VOX��QLFPpQČ�NRQWDNWQt�SRYUFK�
MH�UHODWLYQČ�PDOê��FRå�Pi�]D�QiVOHGHN�Qt]NRX�LQWHQ]LWX�SĜHVWXSX�WHSOD�D�]�WRKR�Y\SOêYi�Qt]Ni�
~þLQQRVW�NROHP�������3URWR�VH�YH�Y]GXFKRWHFKQLFNêFK�V\VWpPHFK�SRXåtYi�WDWR�WHFKQRORJLH�MHQ�
]ĜtGND��>�@��>��@�
2EU����7UXENRYê�UHNXSHUDþQt�YêPČQtN�>��@�

������� 'HVNRYp�
'HVNRYp� UHNXSHUiWRU\� MVRX� VDPRVWDWQi� Y]GXFKRWHFKQLFNi� ]DĜt]HQt� XUþHQi� SUR� ]SČWQp�

]tVNiYiQt� WHSOD� ]�RGYiGČQpKR� RGSDGQtKR� Y]GXFKX� D� PDMt� Y\XåLWt� Y�PQRKD� SUĤP\VORYêFK�
REODVWHFK��1HMYKRGQČMãt� D� QHMþDVWČMãt� MH� DSOLNDFH� SUR�PpGLD� Y]GXFK�Y]GXFK�� 3URXG� Y]GXFKX�
þHUVWYpKR��RKĜtYDQpKR��YĤþL�Y]GXFKX�RGSDGQtPX��RKĜtYDFtPX��PĤåH�YêPČQtNHP�SURVWXSRYDW�
SDUDOHOQČ��VRXSURXGHP���SURWL�VREČ��SURWLSURXGHP���QHER�VPČUHP�W]Y��FURVVIORZ��NĜtåRSURXG���
FRå� MH�NROPêP�VPČUHP��1D�YVWXSX�Y]GXFKX�GR�YêPČQtNX� MVRX�QXWQp� VSHFLiOQt� UR]GČORYDþH�
Y]GXFKX��DE\�GRãOR�N�URYQRPČUQp�GLVWULEXFL�Y]GXFKX�YêPČQtNHP��>��@�&HOê�YêPČQtN�MH�VORåHQ�
]�WHQNêFK�SDQHOĤ��VORXåtFtFK�N�YêPČQČ�WHSHOQp�HQHUJLH��YČWãLQRX�Y\UREHQêFK�]�SODVWX��SĜtSDGQČ�
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]H�VOLWLQ\�KOLQtNX��NGH�MVRX�N�VREČ�MHGQRWOLYp�NRPSRQHQW\�SĜLSiMHQ\��3URWR�MH�QXWQp�QHSRXåtYDW�
WRWR�]DĜt]HQt�Y�SURVWĜHGt��NWHUp�PĤåH�EêW�YĤþL�SODVWX�þL�KOLQtNX�DJUHVLYQt��>��@�5HNXSHUiWRU�VH�
VNOiGi� ]H� VNĜtQČ� YêPČQtNX�� VDPRWQp� UHNXSHUDþQt� NRVWN\� �REU�� ���� RGYRGX� NRQGHQ]iWX��
YHQWLOiWRUĤ��SĜtSDGQČ�GRKĜHYX�Y]GXFKX��.RVWND�YêPČQtNX� MH�Y\UREHQD�]�QD�VHEH�VNOiGDQêFK�
YUVWHY�ODPHO�KOLQtNRYp�YOQČQp�IyOLH��9OQLWRVW�YUVWHY�VORXåt�N�OHSãtPX�SĜHVWXSX�WHSOD�D�]iURYHĖ�
MDNR�SRGSRUD�VWUXNWXU\�FHOpKR�YêPČQtNX��7\WR�YUVWY\�Y\WYiĜt�VRXVWDYX�NROPêFK�D�Y]GXFKRWČVQČ�
RGGČOHQêFK� NDQiONĤ��.DQiON\�� NWHUêPL� Y]GXFK� SURXGt� MVRX�PDOp�� FRå� ]QDPHQi�� åH� U\FKORVW�
SURXGČQt�PXVt�EêW� Wpå�PDOi��DE\�QHGRFKi]HOR�N�WODNRYêP�]WUiWiP��7R�PĤåH�PtW�]D�QiVOHGHN�
]YêãHQt�QiFK\OQRVWL�NDQiONĤ�YĤþL�]DQiãHQt��.H�VQtåHQt� UL]LND�]DQiãHQt�VH�GRSRUXþXMH�]DĜDGLW�
SĜHG� YêPČQtN� Y]GXFKRYê� ILOWU� SRGOH� SRåDGDYNĤ�� 3ĜL� ]DQHVHQt� QHþLVWRWDPL� QHQt� PRåQp� W\WR�
YêPČQtN\� þLVWLW� PHFKDQLFN\�� SURWR� MH� QXWQp� SUR� þLãWČQt� SRXåtYDW� þLVWtFt� NDSDOLQ\� þL� WODNRYê�
Y]GXFK��>��@�9êPČQtN�PĤåH�EêW�Y\EDYHQ�REWRNHP��NWHUê�PČQt�PQRåVWYt�Y]GXFKX�SURFKi]HMtFt�
YêPČQtNHP��6WDQGDUGQČ�VH�WHSORWQt�UR]PH]t�SURYR]X�YêPČQtNX�SRK\EXMH�PH]L������&�D�����&��
9�SRGPtQNiFK�� NG\� WHSORWD� Y]GXFKX� GRVDKXMH� ERGX� PUD]X� PXVt� EêW� YêPČQtN� GRVWDWHþQČ�
]DEH]SHþHQ�SURWLPUD]RYRX�RFKUDQRX��NWHUi�PĤåH�EêW� WYRĜHQD�E\�SDVVHP��REWRNHP���UHJXODFt�
PQRåVWYt� SURXGtFtKR� Y]GXFKX� þL� UHJXODFt� WHSORW\� Y�SĜtSDGČ�� åH� YêPČQtN� REVDKXMH� SĜHGHKĜHY�
Y]GXFKX�YVWXSXMtFtKR�]�YQČMãtKR�SURVWĜHGt��9êKRGRX�GHVNRYêFK�UHNXSHUiWRUĤ�RSURWL�QDSĜtNODG�
UHJHQHUDþQtP� MH�� åH� SĜtYRGQt� Y]GXFK� RG� RGSDGQtKR� MH� EH]SHþQČ� RGGČOHQ� D� QHGRFKi]t� NH�
VPČãRYiQt�� WXGtå�NRQWDPLQDFL�QHþLVWRWDPL��'iOH�QHREVDKXMt�åiGQp�SRK\EOLYp�GtO\�þL�SRKRQ\��
0ĤåH� Y�QLFK� QDSĜtNODG� GRFKi]HW� NH� NRQGHQ]DFL�� FRå� MH� NODGQRX� YODVWQRVWt�� MHOLNRå� ]Y\ãXMH�
~þLQQRVW�UHNXSHUDFH��SRNXG�RYãHP�QHGRFKi]t�N�QiPUD]H��>��@��>��@�
2EU����'HVNRYê�UHNXSHUDþQt�YêPČQtN�V�NĜtåRSURXGRX�RULHQWDFt�SURXGČQt�Y]GXFKX�RGYiGČQpKR�
YĤþL�Y]GXFKX�SĜLYiGČQpPX�>��@�
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������� 1HEH]SHþt�QiPUD]\�
9�QČNWHUêFK� W\SHFK� GHVNRYêFK� YêPČQtNĤ�� VSHFLiOQČ� Y�NOLPDWLFNêFK� SRGPtQNiFK�ý5�

PĤåH�WHSORWD�YOKNpKR�Y]GXFKX�NOHVQRXW�SRG�ERG�PUD]X�D�SĜL�NRQGHQ]DFL�Y]GXãQp�YOKNRVWL�PĤåH�
GRFKi]HW�N�Y\WYiĜHQt�QiPUD]\��>��@�1iPUD]D�EORNXMH�SUĤFKRGX�Y]GXFKX�YêPČQtNHP�D�VQLåXMH�
SĜHVWXS�WHSOD�WHSORVPČQQêPL�SORFKDPL�YêPČQtNX��9�NUDMQtP�SĜtSDGČ�PĤåH�GRMtW�L�N�SRãNR]HQt�
YêPČQtNX�� 7HQWR� SUREOpP� MH� PRåQp� ĜHãLW� EXć� SUHYHQFt�� WR� ]QDPHQi� RGYRGHP� NRQGHQ]iWX�
]�YêPČQtNX�GR�NDQDOL]DFH��QHER�RGVWUDQČQtP�QiPUD]\�]DSRMHQtP�W]Y��FLUNXODþQtKR�UHåLPX��NG\�
MH� WHSOê�� RGSDGQt� Y]GXFK� YSRXãWČQ� GR� SĜtYRGQt� þiVWL� YêPČQtNX� SUR� þHUVWYê� Y]GXFK��'DOãtP�
PRåQêP� ĜHãHQtP� MH� ~SOQêP�]DVWDYHQtP�SĜtYRGX� þHUVWYpKR� YHQNRYQtKR� Y]GXFKX� D�Y\XåLWtP�
WHSOD�]H�Y]GXFKX�RGYiGČQpKR�NH�]NDSDOQČQt�QiPUD]\��8�YČWãtFK�SUĤP\VORYêFK�]DĜt]HQt��NWHUi�
MVRX� QD� WYRUEX� QiPUD]\� QiFK\OQČMãt� MH�PRåQR� Y\EDYLW� NULWLFNp� þiVWL� YêPČQtNX� HOHNWULFNêP�
RKĜHYHP��SĜtSDGQČ�LQVWDORYDW�SĜHGHKĜHY�þL�PtVHQt�Y]GXFKX�SĜLYiGČQpKR�GR�YêPČQtNX��7tP�VLFH�
NOHVQH�~þLQQRVW�]SČWQpKR�]tVNiYiQt�WHSOD��DOH�RGVWUDQt�VH�KUR]ED�QiPUD]\��9�]LPQtFK�WHSORWQtFK�
H[WUpPHFK�O]H�YêPČQtN�~SOQČ�RGVWDYLW�D�SRXåtW�W]Y��E\SDVVX��QLFPpQČ�SDN�MH�QXWQp�GLPHQ]RYDW�
YêNRQ�RKĜtYDþH�Y]GXFKX�QD�SURYR]�EH]�]SČWQpKR�]tVNiYiQt�WHSOD��>��@�

����� 7HSHOQi�þHUSDGOD��
=�KOHGLVND� SRþiWHþQt� LQYHVWLFH� VH� WHSHOQi� þHUSDGOD� ĜDGt� PH]L�QiURþQČMãt� V\VWpP\�

]SČWQpKR� ]tVNiYiQt� WHSOD�� 3ULQFLS� SĜHQRVX� WHSOD� ]DMLãĢXMH� FKODGLYRYi� QiSOĖ� Y\XåtYDMtFt�
NRQGHQ]DþQtKR�D�YêSDUQpKR�WHSOD�QD�RGHEtUiQt�D�SĜHGiYiQt�WHSOD�Y]GXFKX��1H]E\WQRX�VRXþiVWt�
MH� SRKRQ�� Y�WRPWR� SĜtSDGČ� NRPSUHVRU�� ]Y\ãXMtFt� WODN� SDU� FKODGLYD�� 6DPRWQê� V\VWpP� Y�QČPå�
FKODGLYR�REtKi�VH�VNOiGi�]H�GYRX�YêPČQtNĤ��YêSDUQtN�D�NRQGHQ]iWRU���NRPSUHVRUX�D�H[SDQ]Qt�
DUPDWXU\�� 9ãHFKQ\� W\WR� SUYN\� PRKRX� EêW� XPtVWČQ\� Y�MHGQp� NRPSDNWQt� Y]GXFKRWHFKQLFNp�
MHGQRWFH��QHER�PRKRX�EêW�VWDYHEQČ�RGGČOHQ\��>��@�9QLWĜQt�Y]GXFK�SURFKi]t�SĜHV�YêSDUQtN��NGH�
PX�MH�RGHEtUiQR�YêSDUQp�WHSOR�SRWĜHEQp�N�Y\SDĜHQt�FKODGLYD��7tP�VH�RGSDGQt�Y]GXFK�RFKOD]XMH��
3iU\� FKODGLYD� VH�QiVOHGQČ�SĜL�Y\XåLWt� HOHNWULFNp�HQHUJLH� VWODþXMt�Y�NRPSUHVRUX��þtPå�VH�GiOH�
]Yêãt�MHKR�WHSORWD�D�WODN�D�VQtåt�REMHP��3ĜL�YVWXSX�SDU�GR�NRQGHQ]iWRUX�D�QHSĜtPpP�NRQWDNWX�
V�SĜtYRGQtP� þHUVWYêP� FKODGQêP� Y]GXFKHP� GRFKi]t� NH� ]NDSDOQČQt� SDU� D� WtP� SĜHGiQt�
NRQGHQ]DþQtKR� WHSOD�GR� SĜLYiGČQpKR�Y]GXFKX�� =NDSDOQČQp� FKODGLYR� SURFKi]t� SĜHV� H[SDQ]Qt�
YHQWLO�D�PČQt�VYp�VNXSHQVWYt�]�NDSDOQpKR�QD�SO\QQp�]D�VRXþDVQpKR�]YČWãRYiQt�REMHPX�D�SRNOHVX�
WODNX�D�WHSORW\��&\NOXV�VH�RSDNXMH��>��@�$SOLNDFH�WHSHOQêFK�þHUSDGHO�YH�Y]GXFKRWHFKQLFNêFK�
MHGQRWNiFK�PĤåH�EêW�SURMHNWRYiQD�VRXEČåQČ�V�GHVNRYêPL�YêPČQtN\�D�VORXåLW�MDNR�GRKĜtYDþH�
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SĜtYRGQtKR�þHUVWYpKR�Y]GXFKX��9�WpWR�MHGQRWFH�SDN�MLå�QHQt�QXWQp�]D�UHNXSHUDFL�LQVWDORYDW�GDOãt�
GRKĜtYDþ� N�WRPX�� DE\� SĜLYHGHQê� Y]GXFK� PČO� WHSORWX� Y]GXFKX� RGYiGČQpKR�� >��@� 7HSHOQi�
þHUSDGOD�O]H�GREĜH�UHJXORYDW��O]H�SĜHGHMtW�QDPU]iQt�D�MVRX�YKRGQi�Y�SĜtSDGHFK�NG\�MH��]HMPpQD�
Y�OHWQtFK�PČVtFtFK��SĜLYiGČQê�þHUVWYê�Y]GXFK�QXWQp�RFKOD]RYDW��(QHUJLL�]H�VWODþHQpKR�FKODGLYD�
Y�NRQGHQ]iWRUX�MH�PRåQp�Y\XåtW�QHMHQRP�N�GRKĜHYX�SĜLYiGČQpKR�Y]GXFKX��DOH�WDNp�N�RKĜHYX�
YRG\��NWHURX�SR�DNXPXODFL�Y�]iVREQtNX�D�QiVOHGQpP�GRKĜHYX�O]H�Y\XåtW�N�Y\WiSČQt��þL�RKĜHYX�
WHSOp�XåLWNRYp�YRG\��>��@�3UR�WXWR�WHFKQRORJLL�DOH�WHSHOQp�þHUSDGOR�Y]GXFK�Y]GXFK�Y\XåtW�QHO]H��
SURWR�VH�Y\XåtYi�WHSHOQêFK�þHUSDGHO�Y]GXFK�YRGD�QHER�]HPČ�YRGD��>��@�1HSRVOHGQt�DSOLNDFt�
WHSHOQêFK� þHUSDGHO� Y]GXFK�Y]GXFK� MH� SRXåLWt� NH� VQLåRYiQt� YOKNRVWL� VWiMRYpKR� Y]GXFKX�
UHDOL]RYDQp� EORNRYRX� MHGQRWNRX� SĜtPR� Y�SURVWRUX� VWiMH�� 9]GXFK� XYQLWĜ� VWiMH� SURFKi]t� SĜHV�
YêSDUQtN�MHGQRWN\�WHSHOQpKR�þHUSDGOD��NGH�GRFKi]t�NH�NRQGHQ]DFL�YRGQt�SiU\�]H�]FKOD]HQpKR�
SĜLYHGHQpKR�Y]GXFKX��NWHUê� MH�QiVOHGQČ�RKĜtYiQ�QD�NRQGHQ]iWRUX�D� MDNR�Y\VXãHQê��SĜtSDGQČ�
Y\ILOWURYDQê�Y]GXFK�YVWXSXMH�]SČW�GR�SURVWRUX�VWiMH��)LOWURYiQt�D�SĜHGHYãtP�VQLåRYiQt�YOKNRVWL�
VWiMRYpKR�Y]GXFKX�VQLåXMH�SRWĜHEX�YČWUiQt�VWiMH�]D�~þHOHP�RGYRGX�YOKNRVWL��9\XåLWt�QDMGH�WHQWR�
V\VWpP�]HMPpQD�Y�]LPQtP�REGREt��NG\�VQtåHQtP�YOKNRVWL�D�RKĜHYHP�Y]GXFKX�O]H�Y�SURWĜHGt�VWiMH�
GRViKQRXW�WHSHOQp�URYQRYiK\�EH]�QXWQRVWL�GDOãtKR�]GURMH�WHSOD��>��@�

����� 6\VWpP�V�NDSDOLQRYêP�RNUXKHP��
6SHFLiOQtP�SĜtNODGHP�UHNXSHUDþQtKR�YêPČQtNX�MH�V\VWpP�V�NDSDOLQRYêP�RNUXKHP��NGH�

MH� N�SĜHQRVX� WHSOD� Y\XåLWR� PH]LVWXSQČ�� =iNODGHP� WRKRWR� V\VWpPX� MH� RNUXK� WYRĜHQê� MHGQtP�
UHNXSHUDþQtP�YêPČQtNHP�Y]GXFK�YRGD�QD�RGYRGX�RGSDGQtKR�Y]GXFKX�]�SURVWRU��D�GUXKêP�QD�
SĜtYRGX� YHQNRYQtKR� Y]GXFKX�� (QHUJLH� VH� ]H� Y]GXFKX� GR� NDSDOLQ\� REY\NOH� SĜHGiYi�
Y�UHNXSHUDþQtP�YêPČQtNX�V�ODPHODPL��X�VLOQČ�]QHþLãWČQpKR�Y]GXFKX�VH�SRXåtYDMt�YêPČQtN\�EH]�
åHEHU�� þL� YêPČQtN\� ]�FKHPLFN\� RGROQêFK�PDWHULiOĤ��� RGNXG� MH� SRPRFt� RNUXKX� V�REČKRYêP�
þHUSDGOHP�� UHJXODþQtPL� SUYN\� D� H[SDQ]Qt� QiGRERX� GRSUDYHQD� D� SĜHGiYiQD� GR� SĜtYRGQtKR�
Y]GXFKX��=iNODGQt�SULQFLS�IXQNFH�MH�]Qi]RUQČQ�QD�REU�����ÒþLQQRVW� WRKRWR�V\VWpPX�MH�Qt]Ni�
���Ǧ������� SURWR� VH� Y\XåtYi� SURWLSURXGpKR� XVSRĜiGiQt� D� YČWãtKR� PQRåVWYt� ĜDG� YêPČQtNĤ�
N�GRVDåHQt� ~þLQQRVWL� Då� ����� 3ĜL� YROEČ� WRKRWR� ĜHãHQt� VH� PXVt� SRþtWDW� V�Y\ããtPL� WODNRYêPL�
]WUiWDPL��WXGtå�]iOHåt�QD�HNRQRPLþQRVWL�FHOpKR�QiYUKX��>�@�3R]LWLYHP�SĜL�YROEČ�WRKRWR�V\VWpPX�
MH�PRåQRVW�SRXåtWt�L�SĜL�UHODWLYQČ�Qt]NêFK�WHSORWiFK�Y]GXFKX��SĜL�SRXåLWt�QHPU]QRXFt�NDSDOLQ\�
PtVWR�YRG\�MDNR�NDSDOLQRYpKR�PpGLD���'DOãt�YêKRGRX�MH�MHGQRGXFKi�PRåQRVW�GRSOQČQt�WČFKWR�
V\VWpPĤ� R� GDOãt� ]GURMH� WHSOD�� þL� NRPELQDFH� V�GDOãtPL� NDSDOLQRYêPL� þL� Y]GXFKRWHFKQLFNêPL�
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V\VWpP\�� 8VSRĜiGiQt� QHY\åDGXMH� VSROHþQpKR� YHGHQt� SĜLYiGČQpKR� D� RGYiGČQpKR� Y]GXFKX� D�
XPRåĖXMH�SĜHQRV�HQHUJLH�QD�UHODWLYQČ�YHONp�Y]GiOHQRVWL��-HGQi�VH�R�MHGHQ�]�QHMEH]SHþQČMãtFK�
V\VWpPĤ�]�KOHGLVND�SĜHQRVX�ãNRGOLYêFK�OiWHN�]H�Y]GXFKX�RGYiGČQpKR�GR�Y]GXFKX�SĜLYiGČQpKR��
WR� ]QDPHQi�� åH� MH� PRåQp� Y\XåLWt� Y�SURYR]HFK�� NGH� ]D� åiGQRX� FHQX� QHVPt� GRMtW� N�SĜHQRVX�
ãNRGOLYêFK�OiWHN�DQL�SĜL�KDYiULL�]DĜt]HQt��>��@��
2EU����3ULQFLS�IXQNFH�V\VWpPX�V�NDSDOLQRYêP�RNUXKHP�>��@�

����� 7HSHOQp�WUXELFH�
=SČWQp�]tVNiYiQt� WHSOD�SRPRFt� WHSHOQêFK�WUXELF�SDWĜt�PH]L�EH]SHþQp�V\VWpP\��MHOLNRå�

UL]LNR�PtVHQt�Y]GXFKX�RGYiGČQpKR�VH�Y]GXFKHP�SĜLYiGČQêP�MH�QHSDWUQp��WR�]QDPHQi��åH�KR�O]H�
SRXåtW�Y�SĜtSDGHFK��NG\�MH�RGYiGČQê�Y]GXFK�]QHþLãWČQ�SUDFKHP�þL�SDFK\�D�V�LQVWDODFt�GHWHNþQtKR�
]DĜt]HQt� L� Y�VLWXDFtFK�� NG\� QHQt� GRYROHQ� SĜHQRV� ãNRGOLYêFK� OiWHN� DQL� SĜL� GHIHNWX� þL� SRUXãH�
]DĜt]HQt�� =iNODGQt� SULQFLS� IXQNFH� MH� WYRĜHQ� SĜLUR]HQêP�REČKHP� FKODGLYD� Y�X]DYĜHQp� WUXELFL�
�]YDQp�WHUPRVLIRQ���6SRGQt�SRORYLQD�WpWR�WUXELFH�VH�QDFKi]t�QD�YêVWXSX�RGSDGQtKR�Y]GXFKX��
NWHUê�SĜHGiYi�WHSOR�QXWQp�N�RGSDĜHQt�FKODGLYD�GRYQLWĜ�WUXELFH��þtPå�VH�RFKOD]XMH��9�FKODGLYX�
XYQLWĜ�WUXELFH�GRFKi]t�N�YDUX�D�RGSDĜRYiQt�FKODGLYD��MHKRå�SiU\�VWRXSDMt�Y]KĤUX��+RUQt�SRORYLQD�
WUXELFH� MH� RPêYiQD� SĜLYiGČQêP� þHUVWYêP� Y]GXFKHP�� NWHUê� RGHEtUi� WHSOR� FKODGLYX� D� WtP� VH�
RKĜtYi��3iU\�FKODGLYD�QDRSDN�SĜHGiQtP�NRQGHQ]DþQtKR�WHSOD�Y]GXFKX�NRQGHQ]XMt�D�SR�VWČQiFK�
WUXELFH�NOHVDMt�]SČW�GR�VSRGQt�SRORYLQ\��>��@�3ULQFLS�IXQNFH�MH�QD]QDþHQ�QD�REU�����1HYêKRGRX�
WpWR�WHFKQRORJLH�MH��åH�W\S�SRXåLWpKR�FKODGLYD�D�QXWQRVW�QDVWDYHQt�WODNX�PXVt�RGSRYtGDW�WHSORWiP�
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Y]GXFKX��3UR�]YČWãHQt�LQWHQ]LW\�SĜHQRVX�WHSOD�]H�Y]GXFKX�GR�WHSHOQp�WUXELFH�D�QDRSDN�VH�YQČMãt�
SRYUFK� WUXELFH� RSDWĜXMH� åHEU\��9êKRGRX� MH� MHGQRGXFKRVW� XVSRĜiGiQt� D� NRQVWUXNFH�� YêERUQi�
þLVWLWHOQRVW�D�YHONi�KXVWRWD�WHSHOQpKR�WRNX��3UREOpPHP�JUDYLWDþQt�NRQVWUXNFH�PĤåH�EêW�QXWQRVW�
PtW� Y]GXFKRYp� NDQiO\� Y�XUþLWpP� XVSRĜiGiQt� QDG� VHERX�� FRå� O]H� þiVWHþQČ� Y\ĜHãLW� SRXåLWtP�
NDSLOiUQt�NRQVWUXNFH��7D�MH�QD�YQLWĜQtP�SRYUFKX�RSDWĜHQD�NDSLOiUQt�VRXVWDYRX��WR�]QDPHQi��åH�
GRSUDYD�NRQGHQ]iWX�MH�]DMLãWČQD�SĤVREHQtP�NDSLOiUQtFK�VLO��FRå�XPRåĖXMH�Y\XåLWt�WČFKWR�WUXELF�
Y�KRUL]RQWiOQt�SROR]H�D�VQLåXMH�YOLY�SĤVREHQt�SiU\�SURXGtFt�Y]KĤUX�QD�YUDWQê�WRN�NRQGHQ]iWX�SR�
VWČQiFK� WUXELFH�� 'DOãt� YêKRGRX� RSURWL� JUDYLWDþQtP� WHSHOQêP� WUXELFtP� MH� PRåQRVW�
SRXåLWt�UHYHU]LELOQtKR�FKRGX��1iVOHGNHP�WRKR�MH�PRåQp�Y\XåtW�WRWR�]DĜt]HQt�MDN�SUR�RKĜHY��WDN�
SUR�RFKOD]RYiQt�Y]GXFKX�SĜLYiGČQpKR�]�YHQNRYQtKR�SURVWĜHGt��3ULQFLSHP�IXQNFH�MH�WHSHOQê�WRN�
YH�VPČUX�RV\�WUXELFH�YH�VP\VOX�QLåãtKR�WHSORWQtKR�SRWHQFLiOX�SURXGtFtKR�Y]GXFKX�N�QLåãtPX��
>��@��
2EU����3ULQFLS�IXQNFH�WHSHOQp�WUXELFH�

/LTXLG�±�NDSDOLQD��YDSRXU�±�SiUD��WHPSHUDWXUH�±�WHSORWD��FDSLOODU\�IORZ�±�NDSLOiUQt�WRN��
HYDSRUDWRU�±�YêSDUQtN��FRQGHQVHU�±�NRQGHQ]iWRU�
=GURM�KWWS���ZHE�LLWG�DF�LQ�aEDKJD�UHVHDUFK�KWPO�
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��� 3RSLV�REMHNWX�
2EMHNW�KDO\�EXGH�VORXåLW�N�XVWiMHQt��������NXVĤ�EURMOHURYêFK�NXĜDW�QD�YêNUP��-HGQi�VH�

R� SRGODKRYê� FKRY� GUĤEHåH� UHDOL]RYDQê� QD� KOXERNp� SRGHVWêOFH�� 0QRåVWYt� XVWiMHQêFK� NXĜDW�
XUþXMH�XVWDMRYDFt�SORFKD�VWiMH�R�UR]PČUHFK��������[�������P��WXGtå������P���0D[LPiOQt�SRþHW�
NXĜDW�Y�NLORJUDPHFK�åLYp�KPRWQRVWL�QD�SORFKX�MH����NJ�P���D�GpOND�MHGQRKR�WXUQXVX�VH�SRK\EXMH�
PH]L� ��� D� ��� GQ\��8YDåRYDQê�~K\Q�NXĜDW� ]D� WXUQXV� SRþtWi� V� ������]�QDVNODGQČQpKR�SRþWX��
9�REGREt�X�NRQFH�WXUQXVX�SR�SĜHSRþtWiQt�D�SĜHNURþHQt�KUDQLFH�åLYp�KPRWQRVWL�QD�P��SUREtKi�
W]Y��SĜHGYêEČU��NWHUêP�VH�XSUDYt�SRþHW�NXĜDW�SRG�VWDQRYHQRX�KUDQLFL�SRGOH�WDE�����
7DE�� ��5HiOQê� SRþHW� NXĜDW� XYQLWĜ� VWiMH� NH� NRQFL� WXUQXVX� Y�]iYLVORVWL� QD� MHMLFK� KPRWQRVWL� SĜL�
GRGUåHQt�PD[LPiOQtKR�PQRåVWYt�åLYp�KPRWQRVW����NJ�P���
3RþHW�NXĜDW +PRWQRVW

>NV@� >NJ@�
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������� ����
������� ����
������� ����
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� 1D�SRþiWNX� F\NOX� VH� GR� KDO\� QDYH]H� VOiPD�Y�SUĤPČUQp� WORXãĢFH� SRGHVWêON\� ���� FP��
3RGHVWêOND� MH� SUĤEČåQČ� GRSOĖRYiQD�� QD� NRQFL� WXUQXVX� MH� WORXãĢND� SRGHVWêON\� FFD� ���FP��
3R�VNRQþHQt�F\NOX�VH�SURYHGH�]YHGQXWt�QDSiMHFtFK�D�NUPQêFK�OLQHN�]YHGDFtP�]DĜt]HQtP�SRG�
VWURS��1iVOHGQČ�VH�SURYHGH�Y\KUQXWt�SRGHVWêON\��XP\Wt� WODNRYRX�YRGRX�D�FHONRYi�GHVLQIHNFH�
SURVWRUX�VWiMH���

8�KDO\�MH�QDYUåHQR�WHSORYRGQt�Y\WiSČQt�V�SO\QRYêP�NRWOHP��9�WHFKQLFNp�PtVWQRVWL�KDO\�
EXGH�Y\EXGRYiQD�SO\QRYi�NRWHOQD�V�NRWOHP�R�PD[LPiOQtP�WHSHOQpP�YêNRQX�����N:��~þLQQRVWL�
��������WM��SĜtNRQX�����N:��=iPČUHP�GRMGH�N�LQVWDODFL�QRYêFK�SO\QRYêFK�VSRWĜHELþĤ��9�KDOH�
MH� Y�SOiQX� SRXåLWt� NRPELQRYDQpKR� YHQWLODþQtKR� V\VWpPX�� NWHUê� SRXåtYi� ERþQtFK� SĜtYRGQtFK�
NODSHN� �Y� NDåGp� VWČQČ� GYČ� ĜDG\� QDG� VHERX� ±� FHONHP� ���� NV� NODSHN� Y�KDOH�� D� VWĜHãQtFK�
NRPtQRYêFK� ���� NV�� D� ãWtWRYêFK� YHONRNDSDFLWQtFK� ��� NV�� YHQWLOiWRUĤ�� 7HQWR� V\VWpP� Y�VREČ�
VOXþXMH� SULQFLS� SRGWODNRYpKR� D� WXQHORYpKR� YČWUiQt��9ČWUiQt� YH� VWiML� MH� Ĝt]HQê� WHFKQRORJLFNê�
SURFHV��3ĜL�SRXåLWt�]SČWQpKR�]tVNiYiQt�WHSOD�E\�E\O�UR]YRG�Y]GXFKX��RKĜiWpKR�YH�YêPČQtNX��SR�



��

VWiML� UHDOL]RYiQ� SHUIRURYDQêP� IyOLRYêP� UXNiYFHP�� âWtWRYp�� VWĜHãQt� YHQWLOiWRU\� D� SĜtYRGQt�
NODSN\�E\�E\O\�]DFKRYiQ\��MHOLNRå�Y�OHWQtP�REGREt�XPRåQt�]YêãLW�LQWHQ]LWX�YČWUiQt�VWiMH��

��� 7HSHOQi�ELODQFH�VWiMH�
7HSHOQi�ELODQFH�VWiMH��]Qi]RUQČQi�QD�REU�����VH�SRGOH�QRUP\�ý61�����������VNOiGi�
]�QiVOHGXMtFtFK�GtOþtFK�VORåHN��
ሶܳ �±�]GiQOLYi�SURGXNFH�FLWHOQpKR�WHSOD�YH�VWiML�YH�:�
ሶܳ �±�WHSHOQi�]WUiWD�SURVWXSHP�YH�:�
ሶܳ ௩�±�WHSHOQi�]WUiWD�YČWUiQtP�YH�:�
ሶܳ ௧�±�YêNRQ�Y\WiSČFtKR�]DĜt]HQt�þL�]DĜt]HQt�]SČWQpKR�]tVNiYiQt�WHSOD�YH�:�

D�SRVX]XMH�VH�Y]WDKHP�� �
ܳሶ  ܳ௧ሶ െ ܳሶ െ ܳ௩ሶ ൌ Ͳ�� � � � � � � � � ����
2EU����7HSHOQp�WRN\�YH�VWiML�SUR�YêNUP��������EURMOHURYêFK�NXĜDW�V�Y\WiSČFtP�]DĜt]HQtP��EH]�
UHNXSHUDFH��D�V�UHNXSHUDFt�QDKUD]XMtFt�Y\WiSČFt�]DĜt]HQt�SUR�YQLWĜQt�YêSRþWRYRX�
WHSORWX�WL� �����&�D�YQČMãt�YêSRþWRYRX�WHSORWX�WH� ������&�

����� 9êSRþWRYp�WHSORW\�
9êSRþWRYi� YHQNRYQt� WHSORWD� ]iYLVt� QD� REODVWL� Y� ý5� D� YROt� VH� SRGOH� GORXKRGREêFK�

PHWHRURORJLFNêFK�~GDMĤ�Y�]iYLVORVWL�QD�SUĤPČUQp�WHSORWČ�SČWL�SR�VREČ�MGRXFtFK��QHMFKODGQČMãtFK�
GQĤ��>�@�3UR�REODVW�VWiMH�+RGRQtQ��QDGPRĜVNi�YêãND�����P�Q�P��VH�SRGOH�QRUP\�ý61��������Ǧ���
YROt� YêSRþWRYi� WHSORWD� �����&�� 9êSRþWRYi� YQLWĜQt� WHSORWD� Y]GXFKX� SUR� SRVX]RYiQt� WHSHOQp�
ELODQFH� VWiMRYêFK� SURVWRUĤ� Y�]LPQtP� REGREt� VH� VWDQRYt� SRGOH� QRUP\� ý61����������� D� YH�
Y\WiSČQêFK� REMHNWHFK� SODWt� SUR� Y\WiSČQt� FHOpKR� VWiMRYpKR� SURVWRUX� �EH]�PtVWQtKR� GRKĜHYX���



��

3RGOH�MLå�]PtQČQp�QRUP\�MH�YêSRþWRYi�KRGQRWD�VWDYX�Y]GXFKX�SUR�NXĜDWD�QD�YêNUP�QDG���D�GR���
WêGQĤ� YČNX� VWDQRYHQD� MDNR�����&�� .RQWUROD� MHMtKR� GRGUåHQt� VH� QiVOHGQČ� SURYiGt� SRPRFt�
NXORYpKR�WHSORPČUX���

����� 7HSHOQi�]WUiWD�SURVWXSHP�WHSOD�NRQVWUXNFt�
3URVWXS�WHSOD��Y�SĜtSDGČ�WpWR�SUiFH�YUVWYDPL�VWČQ\�þL�VWĜHFK\��VH�VNOiGi�]�SĜHVWXSĤ�WHSOD�

QD�RERX�VWUDQiFK�VWČQ\�þL�VWĜHFK\�D�]�YHGHQt�WHSOD�MHGQRWOLYêPL�YUVWYDPL�VWČQ\�þL�VWĜHFK\��SĜL�
XYDåRYiQt�VWHMQp�KXVWRW\�WHSHOQpKR�WRNX��>�@�'OH�W\SX�NRQVWUXNFH�MH�VWDQRYHQ�FHONRYê�VRXþLQLWHO�
SURVWXSX�WHSOD�NRQVWUXNFH��>�@�NWHUê�MH�Y]WDåHQ�QD�SORFKX�D�SR�Y\QiVREHQt�YHOLNRVWt�WHSORVPČQQp�
SORFK\�D�UR]GtOHP�WHSORW�Y]GXFKX�QD�RERX�VWUDQiFK�GDQp�VWČQ\�XGiYi�WHSHOQê�WRN�SURVWXSXMtFt�
URYLQQRX� VWČQRX�þL� VWĜHFKRX�� >�@�6RXþHW�YãHFK�GtOþtFK� WHSHOQêFK� WRNĤ� �SURVWXS� ]�Y\WiSČQpKR�
SURVWRUX�GR�]HPLQ\��VRXVHGQtKR�SURVWRUX�Y\WiSČQpKR�QD�MLQRX� WHSORWX��YHQNRYQtKR�SURVWĜHGt�
SOiãWČP� EXGRY\� þL� QHY\WiSČQêP� SURVWRUHP�� XGiYi� FHONRYRX� QiYUKRYRX� WHSHOQRX� ]WUiWX�
Y\WiSČQpKR�SURVWRUX�SURVWXSHP�WHSOD��NWHUi�PĤåH�EêW�Y]WDåHQD�YH�ZDWWHFK�QD�NHOYLQ��>�@��

7HSHOQi� ]WUiWD�SURVWXSHP� WHSOD�NRQVWUXNFt� XYHGHQp�VWiMH�GR�YHQNRYQtKR�SURVWĜHGt� VH�
VNOiGi�]H�VYLVOêFK�VWČQ��VWĜHFK\��YVWXSQtFK�GYHĜt�D�SUĤMH]GRYêFK�YUDW��6YLVOp�VWČQ\�VWiMH�VHVWiYDMt�
]�QRVQp� UiPRYp� RFHORYp� NRQVWUXNFH�� GR� NWHUp� MVRX� RFHORYêPL� SDåGtN\� NRWYHQ\� VHQGYLþRYp�
SDQHO\� V�3,5� MiGUHP� 3$0$�3''� WORXãĢN\� ��� PP�� 3RGOH� NDWDORJX� >��@� EHUHPH� Y�SRWD]�
VRXþLQLWHO� SURVWXSX� WHSOD�8  ������:�P���.����'R� VWČQ� VWiMH� MVRX� ]DEXGRYiQ\� WURMH� SODVWRYp�
GYHĜH��NWHUp�MVRX�GRNRQDOp�WČVQp�D�L]RORYDQp��DE\�QHQDUXãRYDO\�YHQWLODFL�YH�VWiML��7\S�GYHĜt�QHQt�
GiOH� VSHFLILNRYiQ�� WXGtå� SRGOH� QRUP\� ý61� ��� ������� MH� ]YROHQ� VRXþLQLWHO� SURVWXSX� WHSOD�
8� �����:�P���.����'R�VWiMH�MVRX�Y\EXGRYiQD�YMH]GRYi�YUDWD�SUR�WUDNWRU�]�GĤYRGX�RGNOt]HQt�D�
QDVNODGĖRYiQt�SRGHVWêON\��6HNþQt�SUĤP\VORYi�YUDWD�YêVXYQi�SRG�VWURS�GR�VWDYHEQtKR�RWYRUX�
�RFHORYê�UiP���GRNRQDOH�WČVQi�D�EH]�EOLåãt�VSHFLILNDFH��6RXþLQLWHO�SURVWXSX�WHSOD�YUDW\�SRGOH�
QRUP\� ý61� ��� ������� MH� VWDQRYHQ� MDNR�8� �����:�P���.���� 6WiM� QHREVDKXMH� RNQD�� 6WĜHãQt�
NRQVWUXNFH� VHVWiYi� ]�SRGKOHGX� W\SX� 3$0$�7'�� WORXãĢN\� ���� PP� D� SR]LQNRYDQpKR�
WUDSp]RYpKR�SOHFKX��.DWDORJ�>��@�VWDQRYXMH�VRXþLQLWHO�SURVWXSX�WHSOD�8� ������:�P���.����.H�
VWiML� MH� SĜtPR� SĜLSRMHQ� SĜtVWDYHN� V�YHOtQHP� D� WHFKQLFNRX� PtVWQRVWt�� QLFPpQČ� WDWR� VRXVHGQt�
EXGRYD�MH�Y\WiSČQD�QD�VWHMQRX�WHSORWX�MDNR�YQLWĜQt�VWiM��WXGtå�QHMVRX�XYDåRYiQ\�åiGQp�WHSHOQp�
]LVN\�QHER�]WUiW\� SURVWXSHP� WHSOD�GR� VRXVHGQt�Y\WiSČQp�PtVWQRVWL��3RGODKD�VWiMH� MH� WYRĜHQD�
YRGRVWDYHEQtP� åHOH]REHWRQHP� WORXãĢN\� ���� PP�� (NYLYDOHQWQt� VRXþLQLWHO� SURVWXSX� WHSOD�
VWDYHEQt� þiVWt� VWDQRYHQê� SRGOH� W\SRORJLH� SRGODK\� GOH� QRUP\� ý61� (1� ,62� ������ XUþHQê�



��

RGHþWHQtP� ]�JUDIX� SUR� WHSHOQČ� QHL]RORYDQRX� EHWRQRYRX� SRGODKRYRX� GHVNX� QD� ]HPLQČ� MH�
VWDQRYHQ� MDNR� 8�  � ����� :�P���.���� 1D]QDþHQt� YêSRþWX� D� YêVOHGQp� KRGQRW\� SUR� YVWXSQt�
SDUDPHWU\�MVRX�XYHGHQ\�Y�WDE�����
7DE����9êSRþHW�FHONRYpKR�VRXþLQLWHOH�WHSHOQp�]WUiW\�SURVWXSHP�VWiMH�GR�YQČMãtKR�SURVWĜHGt�D�
YêSRþHW�FHONRYp�WHSHOQp�]WUiW\�SURVWXSHP�SĜL�YêSRþWRYêFK�WHSORWiFK�SRGOH�QRUP\�
ý61�(1�������

7HSORWQt�~GDMH�
9êSRþWRYi�YHQNRYQt�WHSORWD� ĬH �&� ����
9êSRþWRYi�YQLWĜQt�WHSORWD� ĬLQW�L �&� ���
9êSRþWRYê�WHSORWQt�UR]GtO� ĬLQW�L���ĬH .� ���

7HSHOQp�]WUiW\�SURVWXSHP�
.yG� 6WDYHEQt�þiVW� IN� $N� 8N� IN�$N�8N

>�@� >P�@� >:�P��.��@� >:�.��@�
�� 2EYRGRYi�NRQVWUXNFH� �� ���� ����� ������
�� 9VWXSQt�GYHĜH� �� ������ ���� �����
�� 9MH]GRYi�YUDWD� �� ��� ���� �����
�� 3RGODKD� ������ ������� ����� ������
�� 6WĜHFKD� �� �������� ����� ������
�� 3ĜtVWDYHN� ��� �� �� ��

&HONRYê�VRXþLQLWHO�WHSHOQp�]WUiW\�SURVWXSHP�>:�.��@� �ȈIN�$N�8N� ������
&HONRYi�WHSHOQi�]WUiWD�SURVWXSHP�SĜL�șH� ������&��Ɏ7�L�>:@� ���������

����� 7HSHOQi�]WUiWD�YČWUiQtP�
9ČWUiQt�MH�QHGtOQRX�D�QXWQRX�VRXþiVWt�~SUDY\�þLVWRW\�RY]GXãt�D�WHSHOQpKR�VWDYX�SURVWĜHGt��

9�SURVWRUiFK� MH� SĜtWRPQRVWt� RVRE�� ]YtĜDW�� þL� WHFKQRORJLFNêFK� ]DĜt]HQt� JHQHURYiQD� WHSHOQi�
HQHUJLH� VSROHþQČ� V�ODWNRYêPL� ãNRGOLYLQDPL� �SHYQp� D� NDSDOQp� þiVWLFH�� SO\Q\�� SiU\��� -H�
SRåDGRYiQR�� DE\� YH� YQLWĜQtFK� SURVWRUiFK� ãNRGOLYLQ\� REVDåHQp� YH� Y]GXFKX� QHSĜHNURþLO\�
VWDQRYHQp�KRGQRW\�D�DE\�E\OR�Y�SURVWĜHGt�GRVDåHQR�Y\KRYXMtFtKR�WHSHOQpKR�VWDYX��6SHFLiOQČ�YH�
VWiMtFK�SUR�EURMOHURYi�NXĜDWD�MH�PLNURNOLPD�YHOPL�GĤOHåLWêP�DVSHNWHP�MHMLFK�YêYLQX��3URWR�MH�
WĜHED� LQVWDORYDW� YČWUDFt� ]DĜt]HQt�� NWHUp� VORXåt� N�YêPČQČ� YQLWĜQtKR� ]QHþLãWČQpKR� Y]GXFKX� ]D�
þHUVWYê� YHQNRYQt� Y]GXFK�� 3ĜLYiGČQê� Y]GXFK� VH� ILOWUXMH�� DE\� QHREVDKRYDO� ãNRGOLYp� OiWN\�� þL�
SUDFKRYi� þiVWLFH�� � 9�]LPQtP� REGREt� VH� SĜLYiGČQê� Y]GXFK� QDYtF� RKĜtYi�� 9êPČQD� Y]GXFKX�



��

Y�SURVWRUX�PĤåH�EêW�Y\YROiQD�SĜLUR]HQêP�YČWUiQtP��YOLYHP�UR]GtOQêFK�KXVWRW�Y]GXFKX�XYQLWĜ�
D�YQČ��þL�SĤVREHQtP�YČWUX���QHER�YČWUiQtP�QXFHQêP��N�SUĤWRNX�Y]GXFKX�MH�SRXåLW�YHQWLOiWRU���
>�@�1XFHQp�YČWUiQt�O]H�UR]GČOLW�GR�WĜt�W\SĤ�SRGOH�]DMLãWČQt�SRWĜHEQêFK�WODNRYêFK�SRGPtQHN�YH�
YČWUDQêFK�SURVWRUHFK�QD�SRGWODNRYp��SUĤWRN�QXFHQČ�RGYHGHQpKR�Y]GXFKX�MH�YČWãt�QHå�SUĤWRN�
QXFHQČ�SĜLYHGHQpKR�Y]GXFKX��3UR�SĜtYRG�YHQNRYQtKR�Y]GXFKX�MH�QXWQRVW� LQVWDORYDW�SĜtYRGQt�
YČWUDFt�RWYRU\�QDSĜtNODG�V�UHJXODFt�PQRåVWYt�SĜLYHGHQpKR�Y]GXFKX��2KĜHY�SĜLYiGČQpKR�Y]GXFKX�
MH�]DMLãĢRYiQ�RWRSQRX�VRXVWDYRX��SURWR�MH�QHYêKRGRX�QHPRåQRVW�LQVWDODFH�]DĜt]HQt�SUR�]SČWQp�
]tVNiYiQt� WHSOD�� ]�þHKRå� Y\SOêYDMt� Y\ããt� SURYR]Qt� QiNODG\� VSRMHQp� V�RKĜHYHP� SĜLYiGČQpKR�
Y]GXFKX���>�@�SĜHWODNRYp��PHWRGD�]DORåHQi�QD�WUYDOpP�SĜtYRGX�ILOWUHP�Y\þLãWČQpKR�D�WHSHOQČ�
XSUDYHQpKR�Y]GXFKX�]�YQČMãtKR�SURVWĜHGt��GLVWULEXFL�Y]GXFKX�XYQLWĜ�SURVWRUX�]DMLãĢXMH�YROQp�
ãtĜHQt��2GYRG�]QHþLãWČQpKR�Y]GXFKX�]DMLãĢXMt�VSiU\�RNHQ��QHWČVQRVWL��RGYRGQt�SUYN\�YH�IDViGČ��
SĜtSDGQČ� YHQWLOiWRU\��� >�@� URYQRWODNp� �SĜtWRN� SĜLYiGČQpKR� Y]GXFKX� D� RGWRN� ]QHþLãWČQpKR�
Y]GXFKX� MH� ]DMLãWČQ� SRPRFt� URYQRWODNpKR� YČWUDFtKR� V\VWpPX� �YČWãLQRX� GYRMLFH� YHQWLOiWRUĤ���
MHKRå�YêKRGRX�MH�PRåQRVW�LQVWDORYiQt�]SČWQpKR�]tVNiYiQt�WHSOD�]�RGYiGČQpKR�Y]GXFKX��FRå�VH�
SURMHYt�VQtåHQtP�QiNODGĤ�QD�RKĜHY�SĜLYiGČQpKR�Y]GXFKX���>�@��

&HONRYi�QiYUKRYi�WHSHOQi�]WUiWD�YČWUiQtP�VH�RGYtMt�RG�SRWĜHE\�YêPČQ\�Y]GXFKX�NXĜDW�
XYQLWĜ�VWiMH��SRþWX�NXĜDW��MHMLFK�VWiĜt�D�RG�WRKR�RGYLVOp�KPRWQRVWL��3RWĜHED�YêPČQ\�Y]GXFKX�NXĜDW�
]iOHåt�QD�YQLWĜQt�D�YQČMãt�WHSORWČ��GOH�URþQtKR�REGREt���WR�]QDPHQi��åH�SUR�SRWĜHE\�YêSRþWX�MH�
]YROHQD�VSRGQt�KUDQLFH�SRWĜHE\�YêPČQ\�Y]GXFKX�QD�NXV�GOH�KRGQRW�Y�NDSLWROH������YêSRþWRYi�
YQČMãt� WHSORWD� SRGOH� PČVtFH� Y�URFH�� SRGOH� NDSLWRO\� ���� D� YêSRþWRYi� YQLWĜQt� WHSORWD� SRGOH�
]iYLVORVWL� QD� VWiĜt� XYHGHQp� Y�NDSLWROH� ������� 9êSRþWRYp� SDUDPHWU\� D� FHONRYp� WHSHOQp� ]WUiW\�
YČWUiQtP� D�SURVWXSHP� WHSOD� MVRX�XYHGHQ\�Y�WDE�� ��� VSROHþQČ� V�FHONRYRX�QiYUKRYRX� WHSHOQRX�
]WUiWRX�SURVWRUX�VWiMH���



��

7DE����9êSRþWHQp�KRGQRW\�FHONRYp�WHSHOQp�]WUiW\�YČWUiQtP�D�FHONRYi�QiYUKRYi�WHSHOQi�]WUiWD�
SURVWRUX�VWiMH�SĜL�YêSRþWRYêFK�WHSORWiFK�GOH�QRUP\�ý61�(1�������

7HSHOQp�]WUiW\�YČWUiQtP�
3RåDGRYDQi�YêPČQD�Y]GXFKX� P�� �������
3RWĜHED�Y]GXFKX� P��K���NJ��� ������
+PRWQRVW�NXĜDW�SĜL�Y\VNODGQČQt� NJ� �����
3RþHW�NXĜDW� NV� �������
&HONRYê�VRXþLQLWHO�WHSHOQp�]WUiW\�YČWUiQtP�+Y�L >:�.��@� ���������
&HONRYi�WHSHOQi�]WUiWD�YČWUiQtP�SĜL�șH� ������&��Ɏ9�L�>:@� ���������
&HONRYi�WHSHOQi�]WUiWD�SURVWXSHP�WHSOD�SĜL�șH� ������&��Ɏ7�L�>:@� ���������
&HONRYi�QiYUKRYi�WHSHOQi�]WUiWD�SURVWRUX�SĜL�șH� ������&��ɎL�>:@ �������

����� =GiQOLYi�SURGXNFH�FLWHOQpKR�WHSOD�
.URPČ�WHSHOQêFK�]WUiW�VH�GR�ELODQFH�REMHNWX�]DSRþtWiYDMt�L�WHSHOQp�]LVN\��NWHUp�Y�SĜtSDGČ�

EURMOHURYêFK� NXĜDW� �SĜHGHYãtP� VWDUãtFK�� WYRĜt� YHOPL� Yê]QDPQê� SRGtO�� 3RGOH� QRUP\�
ý61�����������VH�]GiQOLYi�SURGXNFH�FLWHOQpKR�WHSOD�MHGQRKR�]YtĜHWH�VWDQRYt�RGHþWHQtP�WHSOD�
Yi]DQpKR� Y�FHONRYp� SURGXNFL� YOKNRVWL� RG� FHONRYp� SURGXNFH� WHSOD� MHGQRKR� ]YtĜHWH�� &HONRYi�
SURGXNFH� WHSOD� MHGQRKR�]YtĜHWH� MH� VWDQRYHQD�SRGOH� VWHMQp�QRUP\�]�YQLWĜQt� WHSORW\��KPRWQRVWL�
]YtĜHWH�D�NRQVWDQW�SUR�YêSRþHW�ELRORJLFNêFK�SURGXNFt�MHGQRKR�]YtĜHWH��&HONRYp�WHSOR�Yi]DQp�
Y�FHONRYp�SURGXNFL�YOKNRVWL�]iYLVt�QD�YêSDUQpP�WHSOX�YRG\�D�RGSDUX�]�PRNUêFK�SORFK�YH�VWiMtFK�
�]�SRYUFKĤ�NUPLYD��QDSiMHQt��VWHOLYD��IHNiOLt�D�Y�GĤVOHGNX�SRXåLWt�YRG\�N�~NOLGX�VWiMH���&HONRYi�
SURGXNFH� YRGQt� SiU\� Y]WDåHQi� QD� ]YtĜH� VH� VWDQRYt� MDNR� VRXþLQ� NRUHNFH� SUR� ]DKUQXWt� RGSDUX�
]�PRNUêFK� SORFK� GR� SURGXNFH� YRGQtFK� SDU� D� SURGXNFH� YRGQt� SiU\� MHGQRKR� ]YtĜHWH�� 3ĜtNODG�
YêSRþWRYp� KRGQRW\� D� FHONRYp� SURGXNFH� WHSOD� D� YRGQt� SiU\� MHGQRKR� ]YtĜHWH�� VSROHþQČ� VH�
]GiQOLYRX�SURGXNFt�FLWHOQpKR�WHSOD�MVRX�XYHGHQp�Y�WDE�����7D�GiOH�XND]XMH�UR]GtO�WHSHOQêFK�]WUiW�
D�WHSHOQêFK�]LVNĤ�EH]�SRXåLWt�Y\WiSČFtKR�]DĜt]HQt��SRåDGRYDQê�WHSHOQê�YêNRQ���
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7DE����9êSRþWHQp�KRGQRW\�FHONRYp�SURGXNFH�FLWHOQpKR�WHSOD��������NV�EURMOHURYêFK�NXĜDW�SĜL�
YQLWĜQt�YêSRþWRYp�WHSORWČ�SRGOH�QRUP\�ý61�(1�������D�YêVOHGQê�SRåDGRYDQê�YêNRQ�
Y\WiSČFtKR�]DĜt]HQt�

'UXK�SURGXNFH�
&HONRYi�SURGXNFH�WHSOD���]YtĜHWH� >:�NV��@� �������
3URGXNFH�YRGQt�SiU\���]YtĜHWH�PG� >PJ�V���NV��@� ������
&HONRYi�]GiQOLYi�SURGXNFH�FLWHOQpKR�WHSOD�]YtĜDW�SĜL�șL� �����&��4F�>:@� ��������

3RåDGRYDQê�YêNRQ�Y\WiSČFtKR�]DĜt]HQt�þL�==7��4W�>:@� ��������

����� 9êNRQ�Y\WiSČFtKR�]DĜt]HQt�VH�]SČWQêP�]tVNiYiQtP�WHSOD�
3RåDGRYDQê� YêNRQ� SUR� Y\WiSČFt� ]DĜt]HQt�� þL� ]SČWQp� ]tVNiYiQt� WHSOD� Y\SRþWHQê� SRGOH�

QRUP\�SUR�SRX]H�MHGQX�YêSRþWRYRX�YQČMãt� WHSORWX�D�SRX]H�MHGQX�YêSRþWRYRX�YQLWĜQt� WHSORWX�
VWDQRYXMH�PD[LPiOQt�SRWĜHEQê�YêNRQ��NWHUê�E\�PČO�SRNUêW�YHãNHUp�SRWĜHE\�NXĜDW�YH�YêNUPX�
SUR� Y\WiSČQt� D� GRVWDWHþQRX� YêPČQX� Y]GXFKX�� -H� VWDQRYHQ� ]�ELODQþQt� URYQLFH�� 3ĜL� VWDQRYHQt�
WHSHOQpKR�YêNRQX�V�Y\XåLWtP�UHNXSHUDFH�MH�þiVW�WHSHOQpKR�WRNX�RGYiGČQpKR�Y]GXFKX�Y\XåLWD�
N�RKĜHYX� þHUVWYpKR� H[WHULpURYpKR� Y]GXFKX� SRPRFt� ]DĜt]HQt� V�~þLQQRVWt� Ș5�� 3ĜL� SĜHGSRNODGX�
URYQRNDSDFLWQtKR�SURYR]X�YČWUDFtKR�V\VWpPX�MH�WHSHOQê�YêNRQ�4Y5�VWDQRYHQ�SRGOH�Y]WDKX��
ܳ௩ோ ൌ ሺܯ௩ െܯ௩Ǥ ோሻǤߟ ܿ௩ሺݐ െ ����ሻݐ � � >:@� � � � �����
NGH��0Y� �9Y�ȡY�±�KPRWQRVWQt�WRN�Y]GXFKX�>NJ�V��@�
9Y�±�REMHPRYê�WRN�Y]GXFKX�>P��V��@�
ȡY�±�PČUQi�KPRWQRVW�Y]GXFKX�>NJ�P�@�
FSY�±�PČUQi�WHSHOQi�NDSDFLWD�Y]GXFKX�]D�VWiOpKR�WODNX�>-�NJ���.��@�
W�±�WHSORWD�Y]GXFKX�>�&@��LQGH[�L�±�YQLWĜQt�VWiMRYê�Y]GXFK��LQGH[�H�±�YQČMãt�Y]GXFK��>��@�

1LFPpQČ� SUR� SURYHGHQt� GĤNODGQČMãt� DQDOê]\�� Y\SRþWHQt� FHONRYp� URþQt� SRWĜHE\� WHSOD�
NXĜDW� D� ]KRGQRFHQt� MHMLFK� ILQDQþQt� QiURþQRVWL� SĜL� Y\WiSČQt� MH� WĜHED� SURYpVW� YtFH� NRPSOH[Qt�
YêSRþHW� D� ]DNRPSRQRYDW� GR� QČM� VLJQLILNDQWQt� UR]GtO\� Y�SRWĜHEČ� WHSOD� NXĜDW� UĤ]QêFK� VWiĜt��
KPRWQRVWt�D�MHMLFK�UĤ]QRX�SURGXNFL�FLWHOQpKR�WHSOD�SĜL�XUþLWêFK�VWDQRYHQêFK�YQLWĜQtFK�D�YQČMãtFK�
WHSORWiFK�Y�SUĤEČKX�URNX��



��
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��� 1iYUK�HQHUJHWLFNpKR�V\VWpPX�
1iYUK�YKRGQpKR�HQHUJHWLFNpKR�V\VWpPX�]SČWQpKR�]tVNiYiQt�WHSOD�]iYLVt�YH�YHONp�PtĜH�

QD� PQRåVWYt� Y]GXFKX�� NWHUp� MH� SRWĜHED� Y�REMHNWX� Y\PČQLW�� 'iOH� QD� SUDFRYQtFK� WHSORWiFK��
DSOLNDFL��þLVWLWHOQRVWL�D�Y�QHSRVOHGQt�ĜDGČ�QD�SURYR]Qt�HIHNWLYQRVWL�]�KOHGLVND�ILQDQFt��6\VWpP�MH�
SRWĜHED�QDYUKRYDW�QD�QHMY\ããt�PRåQê�SRåDGRYDQê�SUĤWRN�Y]GXFKX�QXWQê�N�]DFKRYiQt�YKRGQpKR�
YQLWĜQtKR�SURVWĜHGt�VWiMH��3RGOH�]iYLVORVWL�XYHGHQp�QD�REU���� MH�WHG\�WĜHED�YêPČQtN�QDYUKQRXW�
SUR�NXĜDWD�R�KPRWQRVWL������NJ��WR�]QDPHQi�QHMVWDUãt�NXĜDWD�WČVQČ�SĜHG�Y\VNODGQČQtP��7D�GOH�
]iYLVORVWL�PDMt�QHMY\ããt�SURGXNFL�R[LGX�XKOLþLWpKR�QD�NXV�D�]�WRKR�Y\SOêYDMtFt�QHMY\ããt�SRWĜHEX�
YêPČQ\�Y]GXFKX�QD�NXV��3RWĜHED�YêPČQ\�Y]GXFKX�Y\FKi]t�SRGOH�YêSRþWX�GOH�Y]WDKX�����SR�
]DRNURXKOHQt�����P��KRG���NV����3ĜL�XYDåRYiQt�PD[LPiOQtKR�SRþWX�NXĜDW�XYQLWĜ�VWiMH��������NV�
Y\FKi]t� SRWĜHED� YêPČQ\� Y]GXFKX� ������� P��KRG���� 1D� WXWR� KRGQRWX� MH� QXWQR� GLPHQ]RYDW�
HQHUJHWLFNê�V\VWpP���

1HMGĤOHåLWČMãt�SRåDGDYN\�QD�V\VWpP�]SČWQpKR�]tVNiYiQt�WHSOD�]�SRKOHGX�LQYHVWRUD�MVRX�
FHQD�SRþiWHþQt�LQYHVWLFH�D�QiNODG\�QD�SURYR]�D�QD�~GUåEX��=�SUDNWLFNpKR�KOHGLVND�MH�WĜHED��NYĤOL�
Y\VRNp�SUDãQRVWL� SURVWĜHGt�� XPRåQČQt� þDVWp�YêPČQ\� D� þLãWČQt� ILOWUDþQtFK� ]DĜt]HQt�QD�RGYRGX�
YQLWĜQtKR�Y]GXFKX�D�SĜtVWXS�N�~GUåEČ�D�þLVWČQt�VDPRWQpKR�]Dåt]HQt�QD�]SČWQp�]tVNiYiQt�WHSOD��
9�QHSRVOHGQt�ĜDGČ�MH�SUR�HIHNWLYQRVW�]DĜt]HQt�GĤOHåLWi�~þLQQRVW�SĜHGiYiQt�WHSOD�]�RGSDGQtKR�GR�
SĜLYiGČQpKR�þHUVWYpKR�Y]GXFKX��=�GĤYRGX�YêãH�LQYHVWLFH��QiNODGQRVWL�SURYR]X�D�~GUåE\�QHQt�
WHG\�YKRGQp�SRXåLWt�WHSHOQpKR�þHUSDGOD��6\VWpP�V�NDSDOLQRYêP�RNUXKHP�MLå�]�SULQFLSX�IXQNFH�
�GYD� YêPČQtN\� VSRMHQp� NDSDOLQRYêP� RNUXKHP� �� YL]� NDSLWROD�������� QHQt� QHMHIHNWLYQČMãtP�
]DĜt]HQtP�SUR�]SČWQp�]tVNiYiQt�PD[LPiOQtKR�PQRåVWYt�WHSOD�X�VWiMH�V�EURMOHURYêPL�NXĜDW\�D�WtP�
FR�QHMY\ããtKR�VQtåHQt�QiNODGĤ�QD�Y\WiSČQt��D�MH�VStãH�YKRGQê�SUR�REMHNW\��NGH�QHVPt�Y�SĜtSDGČ�
KDYiULH� GRMtW� NH� NRQWDNWX� RKĜtYDQpKR� D� RKĜtYDFtKR�PpGLD�� 7HSHOQp� WUXELFH� QHMVRX� YKRGQêP�
ĜHãHQtP��MHOLNRå�SĜL�QHGRVWDWHþQp�~þLQQRVWL�ILOWUĤ�RGYiGČQpKR�Y]GXFKX�þL�SĜL�QHWČVQRVWHFK�GRMGH�
N�]DQHVHQt�SORFK�WHSHOQêFK�WUXELF�D�WtP�VQtåHQt�SĜHVWXSX�WHSOD��6ORåLWRVW�þLãWČQt�E\�]DSĜtþLQLOD�
]E\WHþQp�RGVWiYN\� V\VWpPX�D�QiNODGQRVW� FHOp� LQYHVWLFH��8� UHJHQHUDþQtFK�YêPČQtNĤ�GRFKi]t�
N�þiVWHþQpPX�PtVHQt�RGYiGČQpKR�Y]GXFKX�V�SĜLYiGČQêP�þHUVWYêP��FRå�MH�QHåiGRXFt�� MHOLNRå�
E\�WtP�GRãOR�N�QDYêãHQt�PLQLPiOQtKR�PQRåVWYt�Y]GXFKX�SRWĜHEQpKR�N�RGYHGHQt�SURGXNFH�R[LGX�
XKOLþLWpKR�þL�YOKNRVWL�NXĜDW\��6�RKOHGHP�QD�~þLQQRVW�D�YHOLNRVW�SUĤWRNX�Y]GXFKX�MH�YKRGQČMãt�
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SRXåLWt� GHVNRYpKR� UHNXSHUiWRUX� RSURWL� WUXENRYpPX��=YROHQD� MH� WHG\� YDULDQWD� NĜtåRSURXGpKR�
GHVNRYpKR�UHNXSHUiWRUX��NGH�QHGRFKi]t�NH�VPČãRYiQt�SĜtYRGQtKR�Y]GXFKX�V�RGYiGČQêP��1D�
GRSRUXþHQt�WHFKQLFNpKR�]iVWXSFH�Y]GXFKRWHFKQLFNp�ILUP\�MH�SRWĜHEQê�Y\VRNê�SUĤWRN�Y]GXFKX�
UR]GČOHQ� GR� GYRX� GHVNRYêFK� UHNXSHUDþQtFK� YêPČQtNĤ�� RED� VH� VKRGQêP� SUĤWRNHP�
�������P��KRG����

1iYUK�YêPČQtNX�MH�GLPHQ]RYiQ�QD�YêSRþWRYRX�YHQNRYQt�WHSORWX������&�D�YêSRþWRYRX�
YQLWĜQt� WHSORWX� ��� �&�� 0D[LPiOQt� SUĤWRN� Y]GXFKX� YêPČQtNHP� ��� ���� P��KRG���� $E\� E\OD�
VSOQČQD�KRGQRWD�PD[LPiOQtKR�SUĤWRNX�� MH� WĜHED�DSOLNRYDW�YêPČQtN\�GYD��3UĤĜH]RYi�U\FKORVW�
SUĤFKRGX� Y]GXFKX� MH� ���� P�V���� ÒþLQQRVW� UHNXSHUDFH� SRGOH� VSHFLILNDFt� ������� �YtFH�
NDSLWROD�������1HEH]SHþt�QDPU]iQt�YêPČQtNX�VH�REMHYXMH�SĜL�WHSORWiFK�SRG�����&��SURWR�MH�GR�
YêPČQtNX�LQVWDORYiQ�WRSQê�NDEHO�V�WHUPRVWDWHP��&HONRYi�FHQD�LQYHVWLFH�MH�UR]SRþtWiQD�GR�FHQ\�
VDPRWQpKR� ]DĜt]HQt� ]SČWQpKR� ]tVNiYiQt� WHSOD� D� WR� MHVW� ������������.þ�� GiOH� GR� FHQ\� SUYNĤ�
UHJXODFH� ]DKUQXMtFt� VRIWZDUH� D� RFKUDQX� SURWL� QDPU]iQt� Y�KRGQRWČ� ����������.þ� D� GR� FHQ\�
SĜtVOXãHQVWYt�VWDQRYHQp�QD���������.þ��&HONRYi�FHQD�LQYHVWLFH�MH�WHG\�������������.þ��MHMtFKå�
HIHNWLYLWD�MH�GiOH�UR]HEUiQD�Y�NDSLWROH����6FKpPD�QDYUåHQp�MHGQRWN\�MD�QD�REU������
2EU���� 6FKpPD�QDYUåHQp�MHGQRWN\�GHVNRYpKR�UHNXSHUDþQtKR�YêPČQtNX�R�SUĤWRNX�Y]GXFKX�
�������P��KRG�����

2'$� �YHQNRYQt�Y]GXFK��683� �SĜLYiGČQê�Y]GXFK��(7$� �RGYiGČQê�Y]GXFK��(+$� �RGSDGQt�
Y]GXFK�
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��� 0HWRGLND�
-HOLNRå�NDåGê�þOHQ�WHSHOQp�ELODQFH�VWiMH��NURPČ�]WUiW\�SURVWXSHP�WHSOD�NRQVWUXNFt�� MH�

RYOLYQČQ�VWiĜtP�NXĜDW�D�MHMLFK�KPRWQRVWt��MH�WĜHED�SDUDPHWU\�MDNR�LGHiOQt�YQLWĜQt�WHSORWD�Y]GXFKX��
SRWĜHED� YêPČQ\� Y]GXFKX� D� SUĤPČUQi� WHSORWD� YHQNRYQtKR� SURVWĜHGt� ]RKOHGQLW� YH� YêSRþWX� D�
QiYUKX�]SČWQpKR�]tVNiYiQt�WHSOD�D�QiVOHGQpKR�HNRQRPLFNpKR�]KRGQRFHQt�HIHNWLYQRVWL�LQYHVWLFH��
3UYQtP� NURNHP� N�ĜHãHQt� WRKRWR� SUREOpPX� MH� VWDQRYHQt� GpON\� WXUQXVX�� QXWQp� SĜHVWiYN\� QD�
Y\VNODGQČQt�� Y\þLãWČQt�� SĜtSUDYX� VWiMH� QD� QDVNODGQČQt� D� UR]YUåHQt� SOiQX� SRGOH� SRþWX� GQt� GR�
NDOHQGiĜH� URNX�� 'pOND� WXUQXVX� MH� SRGOH� OLWHUDWXU\�� SRåDGDYNĤ� LQYHVWRUD� D� SUR� ]MHGQRGXãHQt�
YêSRþWX� VWDQRYHQD� QD� ��� GQt�� NG\� ���� GHQ�� ]D� LGHiOQtFK� SRGPtQHN�� � SUREtKi� NRPSOHWQt�
Y\VNODGQČQt� YãHFK� NXĜDW� R� åLYp� KPRWQRVWL� ����� NJ�� 1iVOHGXMH� �WL� GHQQt� SĜHVWiYND� QXWQi�
N�SĜtSUDYČ�VWiMH�N�GDOãtPX�QDVNODGQČQt��&\NOXV�MHGQRKR�WXUQXVX�WHG\�WUYi����GQt�]�þHKRå��SĜL�
XYDåRYiQt� QHSĜHVWXSQpKR� URNX�� Y\MGH� FHONRYê� SRþHW� WXUQXVĤ� �� D� SĜHVWiYND� SR� VNRQþHQt�
SRVOHGQtKR� WXUQXVX� QD� NRQFL� URNX� Y�GpOFH� ��� GQt�� 7XWR� GHOãt� SĜHVWiYNX� O]H� Y\XåtW�
N�GĤNODGQČMãtPX�Y\þLãWČQt� VWiMH�� N�UHYL]L� D�~GUåEČ� ]DĜt]HQt� þL� MDNR� þDVRYRX� UH]HUYX��ýDVRYp�
UR]YUåHQt�WXUQXVĤ�D�SĜHVWiYHN�GR�NDOHQGiĜH�O]H�QDMtW�Y�SĜtOR]H����.�YêSRþWX�MH�QXWQR�QDYUKQRXW�
SUĤPČUQp�PČVtþQt�WHSORW\�SUR�NDåGê�PČVtF�Y�SUĤEČKX�URNX��YL]�NDSLWROD�������PLQLPiOQt�SRWĜHEX�
YČWUiQt� QD� NXĜH�Y�]iYLVORVWL� QD� MHKR� VWiĜt� �YL]� NDSLWROD������ D� YêSRþWRYRX� KRGQRWX� ~þLQQRVWL�
UHNXSHUDFH� ]UHGXNRYDQRX� R� ]DQHVHQt� ILOWUĤ� D� YêPČQtNX� ]QHþLãWČQêP� Y]GXFKHP�
�YL]�NDSLWROD�������

��� 3UĤPČUQp�PČVtþQt�YêSRþWRYp�WHSORW\�
ýHVNê� K\GURPHWHRURORJLFNê� ~VWDY� XYiGt� SUĤPČUQp� PČVtþQt� WHSORW\� Y]GXFKX� SUR�

MHGQRWOLYp� NUDMH� ýHVNp� UHSXEOLN\� RG� URNX� ����� GR� VRXþDVQRVWL�� %XGRXFt� SRORKD� VWiMH� MH�
Y�-LKRPRUDYVNpP� NUDML�� -HOLNRå� SUĤPČUQp� PČVtþQt� WHSORW\� VH� NDåGêP� URNHP� YHOLFH� PČQt� D�
V�SĜLKOpGQXWtP�N�UHOHYDQWQRVWL�]�KOHGLVND�YêSRþWX��MVRX�SRXåLW\�PČVtþQt�KRGQRW\�]D�SRVOHGQtFK�
���OHW��]�QLFKå�MH�VWDQRYHQ�SUĤPČU�SUR�NDåGê�PČVtF��+RGQRW\�MVRX�XYHGHQ\�Y�WDE�����
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7DE����3UĤPČUQp�PČVtþQt�WHSORW\�Y�OHWHFK�����������GOH�>��@�YH��&�D�MHMLFK�SUĤPČUQi�
KRGQRWD�SRXåLWi�YH�YêSRþWX�
0ČVtF���
5RN� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 3UĤPČU
/HGHQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������
ÒQRU� ���� ���� ���� ���� ���� ���� ���� ���� ���� �� �����
%ĜH]HQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� �����
'XEHQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� �����
.YČWHQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������
ýHUYHQ� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������
ýHUYHQHF ���� ���� ���� ���� ���� ���� ��� ���� ���� ��� ������
6USHQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� �����
=iĜt� ���� ���� ���� ���� ���� ��� ��� ��� ���� ���� ������
ětMHQ� ��� �� ���� ���� ���� ���� ���� ���� ���� ���� ��

/LVWRSDG� ���� ���� �� ���� ���� ���� ���� ���� �� ���� �����
3URVLQHF� ���� ���� ���� ���� ���� �� ���� ���� �� ���� �����

��� 3RWĜHED�YČWUiQt�QD�NXV��
'OH�QRUP\�ý61�����������MH�VWDQRYHQD�SURGXNFH�R[LGX�XKOLþLWpKR�MHGQRKR�]YtĜHWH�SUR�

YãHFKQ\�KPRWQRVWL�NXĜDW�Y�SUĤEČKX�MHGQRKR�WXUQXVXܯ�ሶ ௨��=�Qtå�MH�QiVOHGQČ�Y\SRþWHQ�KPRWQRVWQt�
SUĤWRN�þHUVWYpKR�Y]GXFKX�SUR�RGYRG�R[LGX�XKOLþLWpKRܯ�ሶ ௩௨�SRGOH��
ሶܯ ௩௨ ൌ ெሶೠ

ೠିೠ Ǥ ��ߩ � � � � � >NJ�V��@�� � � ����

NGH��ȡL�±�KXVWRWD�VWiMRYpKR�Y]GXFKX�Y�NJ�P����
.XL�±�YêSRþWRYi�KRGQRWD�NRQFHQWUDFH�R[LGX�XKOLþLWpKR�YH�VWiMRYpP�Y]GXFKX�Y�PJ�P����
.XH�±�NRQFHQWUDFH�R[LGX�XKOLþLWpKR�YH�YHQNRYQtP�Y]GXFKX��SUĤPČUQi�KRGQRWD�MH�����PJ�P����
+PRWQRVWQt�SUĤWRN�SR�SĜHSRþWHQt�XGiYi�PLQLPiOQt�SRWĜHEX�YêPČQ\�Y]GXFKX�QD�NXĜH�UĤ]QêFK�
KPRWQRVWt� Y�SUĤEČKX� YêNUPX�� SRGOH� PQRåVWYt� Y\SURGXNRYDQpKR� &2�� QD� NXV�� 9\SRþWHQi�
]iYLVORVW�MH�XYHGHQD�QD�REU�����
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2EU�����=iYLVORVW�PLQLPiOQt�SRWĜHE\�YêPČQ\�Y]GXFKX�QXWQp�N�RGYHGHQt�Y\SURGXNRYDQpKR�&2�QD�KPRWQRVWL�NXĜHWH�

��� ÒþLQQRVW�UHNXSHUDFH��
ÒþLQQRVW�UHNXSHUDFH�SUR�YêSRþWRYp�WHSORW\�XGiYDQi�YêUREFHP�MH���������6XFKi�WHSORWQt�

~þLQQRVW�SRGOH�QRUP\�ý61�(1�������Y\FKi]t������D�HQHUJHWLFNi�~þLQQRVW�UHNXSHUDFH�SRGOH�
WpåH� QRUP\� MH� �������� .YĤOL� Y\VRNp� SUDãQRVWL� SURVWĜHGt� D� ]�GĤYRGX� Y\VRNpKR� QHEH]SHþt�
]DQiãHQt�WHSORVPČQQêFK�SORFK�D�WtP�VQtåHQt�SĜHVWXSX�WHSOD�D�]YêãHQtP�WODNRYp�]WUiW\�]DQiãHQtP�
ILOWUĤ�MH�VWDQRYHQD�YêSRþWRYi�~þLQQRVW�UHNXSHUDFH�QD������D�SUR�]MHGQRGXãHQt�YêSRþWX�VH�V�Qt�
SRþtWi�MDNR�V�NRQVWDQWQt��SĜHVWRåH�N�YêPČQČ�D�þLãWČQt�ILOWUĤ�Y]GXFKX�SĜLYiGČQpKR�]HYQLWĜ��VWiMH�
EXGH�GRFKi]HW�SĜLEOLåQČ�NDåGê�GHQ�D�N�þLãWČQt�GHVNRYpKR�UHNXSHUDþQtKR�YêPČQtNX�MHGQRX�URþQČ�
QD�NRQFL�URNX�Y�GREČ�SURGORXåHQp�WHFKQLFNp�SDX]\��
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�� 9é32ý(7�52ý1Ë�6327ě(%<�7(3/$�$�3$/,9$��
=iNODGHP�YêSRþWX� URþQt� VSRWĜHE\� WHSOD� MH�ELODQþQt� URYQLFH��NWHUi� VWDQRYXMH�SRWĜHEQê�

YêNRQ�SUR�Y\WiSČQt�QD�NXV�TW��SUR�UĤ]Qi�VWiĜt�NXĜDW�D�SUR�NDåGê�]�GHYtWL�WXUQXVĤ�Y�]iYLVORVWL�QD�
SUĤPČUQp�PČVtþQt�YQČMãt�WHSORWČ�D�MHGQRWOLYêFK�SRåDGDYFtFK�NXĜDW��.DåGRGHQQt�SRWĜHED�WHSOD�
SUR�Y\WiSČQt�QD�NXĜH�MH�VWDQRYHQD�Y\QiVREHQtP�SRþWHP�KRGLQ�GQH�D�SĜHYRGHP�]�0:K�QD�0-��
7\WR�KRGQRW\�MVRX�QiVOHGQČ�PXOWLSOLNRYiQ\�SRþWHP�NXĜDW�D�SUR�OHSãt�RULHQWDFL�XYHGHQ\�Y�*-�
Y�WDE������1iVOHGQČ�MH�SUR�NDåGê�WXUQXV�Y\SRþWHQD�VXPD�NODGQêFK�SRWĜHE�SUR�Y\WiSČQt�QD�NXĜH�D�
SUR� FHORX� VWiM� Y�]iYLVORVWL� QD� UR]YUåHQt� WXUQXVX� GR� NDOHQGiĜH� XYHGHQpKR� Y�SĜtOR]H� ��� 6XPD�
Y\SRþWHQêFK�KRGQRW�SUR�YãHFKQ\�UR]YUåHQp�WXUQXV\�Y�URFH�XND]XMH�]KUXED�þW\ĜQiVREQp�VQtåHQt�
SRWĜHE\�WHSOD�SUR�Y\WiSČQt�SĜL�Y\XåLWt�]SČWQpKR�]tVNiYiQt�WHSOD�]�RGSDGQtKR�Y]GXFKX���
7DE����3RWĜHED�WHSOD�SUR�Y\WiSČQt�QD�NXĜH�D�SUR�FHORX�VWiM���������NV��Y�]iYLVORVWL�QD�WXUQXVX��
SUR�YDULDQWX�EH]�]SČWQpKR�]tVNiYiQt�WHSOD�D�V�QtP��&HONRYi�SRWĜHED�WHSOD�]D�YãHFKQ\�WXUQXV\�
Y�SUĤEČKX�URNX�XYHGHQi�QD�NXV��D�SUR�FHORX�VWiM���������NV���SUR�Y\WiSČQt�EH]�UHNXSHUDFH�D�V�
QDLQVWDORYiQêP�UHNXSHUiWRUHP��

3RWĜHED�WHSOD�SUR�Y\WiSČQt�QD�NXĜH 3RWĜHED�WHSOD�SUR�Y\WiSČQt�QD�VWiM
0-�NV��� *-�

7XUQXV� %H]�UHNXSHUDFH� 6�UHNXSHUDFt� %H]�UHNXSHUDFH� 6�UHNXSHUDFt�
�� ���� ���� ������ �����
�� ���� ���� ������ �����
�� ���� ���� ������ �����
�� ���� ���� ����� ����
�� ���� ���� ����� ����
�� ���� ���� ���� ����
�� ���� ���� ����� ����
�� ���� ���� ����� �����
�� ���� ���� ������ �����

680$� ������ ����� �������� �������
0-�NV���]D�URN� 0-�NV���]D�URN *-�]D�URN� *-�]D�URN�

=H�]tVNDQêFK�KRGQRW�PČUQêFK�HQHUJLt�Y]WDåHQêFK�QD�MHGQRWOLYi�NXĜDWD�D�WXUQXV\�EČKHP�
URNX�Y\SOêYi��åH�Y�SUĤEČKX�NDåGpKR�WXUQXVX�VH�SĜL�SRURYQiQt�Y\WiSČQt�SRX]H�]HPQtP�SO\QHP�
RSURWL�Y\WiSČQt�VH�]SČWQêP�]tVNiYiQtP�WHSOD�]�RGSDGQtKR�Y]GXFKX�Y\VN\WXMH�]KUXED���������
VQtåHQt�VSRWĜHE\�HQHUJLH��YL]�REU������3ĜL�YêSRþWX�VSRWĜHE\�HQHUJLH�QD�NLORJUDP�åLYp�KPRWQRVWL�
MH�SRþtWiQR�V�KPRWQRVWt�NXĜDW�SĜL�RGFK\WX�D�Y\VNODGQČQt������NJ���
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2EU�����0ČUQi�VSRWĜHED�HQHUJLH�Y�]iYLVORVWL�QD�WXUQXVX�Y�SUĤEČKX�URNX�QD�MHGQR�NXĜH��D�QD�
NLORJUDP�åLYp�KPRWQRVWL�

��� &HQD�WHSOD�]H�]HPQtKR�SO\QX��
3UR�SRWĜHE\�YêSRþWX�VURYQiQt�URþQtFK�QiNODGĤ�QD�Y\WiSČQt�]HPQtP�SO\QHP�SUR�YDULDQWX�

EH]�UHNXSHUDFH�D�V�UHNXSHUDFt�MH�VWDQRYHQD�SHYQi�FHQD�]HPQtKR�SO\QX��=YROHQê�GRGDYDWHO�SUR�
REODVW�-LåQt�0RUDYD�MH�VSROHþQRVW�5:(�(QHUJLH�D�V��D�GOH�>��@�SUR�URN������MH�FHQD��SUR�RGEČU�
YČWãt�QHå����0:K�URN��VWDQRYHQD�QD���������.þ�0:K����FRå�SĜHSRþWHQR�QD�FHQX�]D�*-�WHSOD�
Y\FKi]t�SR�]DRNURXKOHQt�QD��������.þ�*-����

��� &HONRYp�QiNODG\�QD�Y\WiSČQt�]D�URN��
3ĜL� SRXåLWt� YDULDQW\� EH]� UHNXSHUDFH�� V�Y\WiSČQtP� SRX]H� NRWOHP� QD� ]HPQt� SO\Q� MVRX�

FHONRYp�URþQt�QiNODG\�QD�Y\WiSČQt�����������.þ��1DLQVWDORYiQt�UHNXSHUDFH�WHSOD�]�YČWUDFtKR�
Y]GXFKX�VQtåt�QiNODG\�QD�Y\WiSČQt�QD�����������.þ��3RURYQiQt�QiNODGĤ�SUR�Y\WiSČQt�QD�NXĜH�D�
UR]SLV�SRWĜHE�WHSOD�MH�XYHGHQ�Y�WDE�����
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%H]�UHNXSHUDFH�>:K�NV@
6�UHNXSHUDFt�>:K�NV@
%H]�UHNXSHUDFH�>:K�NJ@
6�UHNXSHUDFt�>:K�NJ@



��

7DE�����&HONRYp�QiNODG\�QD�Y\WiSČQt�]D�URN�UR]SRþtWDQp�QD�MHGQR�NXĜH�D�FHONRYp�QiNODG\�SUR�
Y\WiSČQt�QD�URN�SUR�FHORX�VWiM���������NV��SUR�YDULDQWX�EH]�]SČWQpKR�]tVNiYiQt�WHSOD�D�
V�QDYUåHQêP�UHNXSHUiWRUHP�
&HQD�WHSOD�]H�]HPQtKR�SO\QX� ������� .þ�*-��� %H]�UHNXSHUDFH 6�UHNXSHUDFt
3RWĜHED�WHSOD�SUR�Y\WiSČQt�]D�URN�QD�NXV� 0-�NV���URN�� ������ �����
&HONRYi�SRWĜHED�WHSOD�SUR�Y\WiSČQt�]D�URN *-�URN��� �������� �������

1iNODG\�QD�Y\WiSČQt�]D�URN�QD�NXĜH� .þ�NV��� ����� �����
&HONRYp�QiNODG\�QD�Y\WiSČQt�]D�URN� .þ� ���������� ����������
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�� (.2120,&.e�9<+2'12&(1Ë�1$95ä(1e+2�ě(â(1Ë�
3ĜL� HNRQRPLFNpP� ]KRGQRFHQt� HQHUJHWLFNp� LQYHVWLFH� MH� Y\XåLWD� W]Y�� ]iNODGQt� PHWRGD�

YêSRþWX� þLVWp� KRGQRW\� ]LVNX� SRGOH� >��@�� 3ĜL� SRXåLWt� HQHUJHWLFNpKR� V\VWpPX� Y\XåtYDMtFtKR�
GUXKRWQp� WHSOR� ]�YČWUDFtKR� Y]GXFKX� MH� REY\NOH� WĜHED� SRþtWDW� V�QiUĤVWHP� VSRWĜHE\� HOHNWULFNp�
HQHUJLH�QXWQp�N�SURYR]X�Y]GXFKRWHFKQLFNp�MHGQRWN\��]HMPpQD�N�SĜHNRQiQt�Y\ããtFK�WODNRYêFK�
RGSRUĤ��]YêãHQtP�YêNRQX�þL�PQRåVWYt�YHQWLOiWRUĤ�DWG��1LFPpQČ�Y�WRPWR�SĜtSDGČ�MH�PLQLPiOQt�
YêPČQD�Y]GXFKX�QH]E\WQi�L�SUR�YDULDQWX�EH]�]SČWQpKR�]tVNiYiQt�WHSOD�D�LQVWDODFH�YHQWLOiWRUĤ�
QXWQêFK�N�RGYHGHQt� VWHMQpKR�PQRåVWYt�Y]GXFKX� MH� WXGtå�QHSRVWUDGDWHOQi��3URWR� MH�N�YêSRþWX�
URþQtKR� KUXEpKR� YêQRVX�ǻ+9� Y\XåLWR� Y]WDKX� ����� NGH� MH� QiUĤVW� VSRWĜHE\� HOHNWULFNp� HQHUJLH�
]DQHGEiQ��QiUĤVW�VSRWĜHE\�HOHNWULFNp�HQHUJLH�MH�QXORYê���
ǻ+9� �ǻ:���&�±�ǻ:H���&H�� � � � � >.þ�U��@� � � ����
NGH��ǻ:�±�GRVDåHQi�URþQt�~VSRUD�HQHUJLH�RSURWL�SRURYQiYDQpPX�V\VWpPX�>*-�U��@�
&�±�FHQD�HQHUJLH��MHMtFKå�VSRWĜHEX�VQLåXMHPH�>.þ�*-��@�
ǻ:H�±�QiUĤVW�VSRWĜHE\�HOHNWULFNp�HQHUJLH�>*-�U��@�
&H�±�FHQD�HOHNWULFNp�HQHUJLH�>.þ�*-��@��
9]WDK�SUR�URþQt�UR]GtO�SURYR]QtFK�QiNODGĤ�ǻ1��
ǻ1� �ǻ1X���ǻ1P � � � � � � >.þ�U��@� � � ����
NGH��ǻ1X�±�URþQt�]PČQD�QiNODGĤ�QD�RSUDY\�D�~GUåEX�>.þ�U��@
ǻ1P�±�URþQt�]PČQD�QiNODGĤ�QD�P]G\�>.þ�U��@��
5RþQt�VXPD�KUXEpKR�YêQRVX�D�]PČQD�SURYR]QtFK�QiNODGĤ�+91�VH�Y\SRþWH�SRGOH��
+91� �ǻ+9�±�ǻ1�� � � � � � >.þ�U��@�� � � ����
'LVNRQWRYDQi�KRGQRWD�EXGRXFtKR�URþQtKR�YêQRVX�'9Q��
'9Q� � ுேሺଵାሻ � � � � � � >.þ�U��@� � � ����

NGH��U�±�UHiOQi�~URNRYi�PtUD�>�@�
L�±�EDQNRYQt��UHVSHNWLYH�SRåDGRYDQê�XåLYDWHOVNê�~URN�>�@�
E�±�PtUD�LQIODFH�>�@�



��

Q�±�URN�SURYR]X�HQHUJHWLFNpKR�V\VWpPX�>U@���URN���Då�7å��
7å�±�GRED�åLYRWQRVWL�KODYQtKR�SUYNX�HQHUJHWLFNpKR�V\VWpPX�>�@�

U� �ିଵା�� � � � � � � � >�@� � � ����

6RXþHW�GLVNRQWRYDQêFK�KRGQRW�EXGRXFtKR�URþQtKR�YêQRVX�6'9�VH�Y\SRþtWi�SRGOH��
6'9� �σ ܦ ்ܸāୀଵ � � � � � � � >.þ@� � � ����
'RED�QiYUDWQRVWL�7Q�LQYHVWLþQtFK�SURVWĜHGNĤ�ǻ,�VH�GiOH�VWDQRYt�SUR��
σ ܦ ்ܸāୀଵ ൌ ��ܫ߂ � � � � � � >.þ@� � � �����
NGH��ǻ,�±�]PČQD�LQYHVWLþQtFK�QiNODGĤ�>.þ@��
)LQDQþQt�]LVN�)=��UHVSHNWLYH�]WUiWD�]D�GREX�åLYRWQRVWL�HQHUJHWLFNpKR�V\VWpPX��
)=� �6'9�±�ǻ,�� � � � � � � >.þ@� � � �����
QiVOHGQČ� LQGH[� ]LVNRYRVWL� 3L�� NWHUê� XND]XMH� NROLN� .þ� ]tVNiPH� ]�MHGQp� LQYHVWRYDQp� .þ� GR�
HQHUJHWLFNpKR�V\VWpPX��1DYUKRYDQê�HQHUJHWLFNê�V\VWpP�VH�SRYDåXMH�]D�HNRQRPLFN\�HIHNWLYQt�
SĜL�KRGQRWČ�3L�!����
3L� �ௌ௱ூ �� � � � � � � � >.þ�.þ��@� � �����

��� 9êSRþHW�HNRQRPLFNpKR�Y\KRGQRFHQt�QDYUåHQpKR�ĜHãHQt�
9VWXSQt�SDUDPHWU\�YêSRþWX���
ǻ:� ��������*-�U���±�GRVDåHQi�URþQt�~VSRUD�HQHUJLH�RSURWL�SRURYQiYDQpPX�V\VWpPX�
&� ��������.þ�*-���±�FHQD�HQHUJLH��MHMtFKå�VSRWĜHEX�VQLåXMHPH��]HPQt�SO\Q��
L� ��������±�EDQNRYQt��UHVSHNWLYH�SRåDGRYDQê�XåLYDWHOVNê�~URN�
E� �������±�PtUD�LQIODFH�GOH�>��@�
7å� ����OHW�±�PLQLPiOQt�GRED�åLYRWQRVWL�KODYQtKR�SUYNX�HQHUJHWLFNpKR�V\VWpPX�
ǻ,� �����������.þ�±�]PČQD�LQYHVWLþQtFK�QiNODGĤ�
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7DE�����9\SRþWHQp�KRGQRW\�GLVNRQWRYDQp�KRGQRW\�EXGRXFtKR�URþQtKR�YêQRVX�]D�GREX�
åLYRWQRVWL�
5RN��Q� '9Q�>.þ@ 5RN��Q� '9Q�>.þ@ 5RN��Q� '9Q�>.þ@

�� �������� �� �������� ��� ��������
�� �������� �� �������� ��� ��������
�� �������� �� �������� ��� ��������
�� �������� �� �������� ��� ��������
�� �������� ��� �������� �� ��

'9Q�±�'LVNRQWRYDQi�KRGQRWD�EXGRXFtKR�URþQtKR�YêQRVX�>.þ@�

��� 9\KRGQRFHQt�HIHNWLYQRVWL�LQYHVWLFH�
� =�Y\SRþWHQêFK�KRGQRW�XYHGHQêFK�Y�WDE�����MH�SDWUQp��åH�NH�VSODFHQt�~YČUX�EDQFH�GRMGH�
Y�SUĤEČKX�ãHVWpKR�URNX�D�SR�]E\WHN�GRE\�åLYRWQRVWL�HQHUJHWLFNpKR�V\VWpPX�WDN�EXGRXFt�URþQt�
YêQRV� QHEXGH�GLVNRQWRYiQ��7DE�� ��� SUH]HQWXMH� GREX�QiYUDWQRVWL� LQYHVWLFH�GR� HQHUJHWLFNpKR�
V\VWpPX�YH�YêãL�������������.þ�]D������OHW��FRå�V�RKOHGHP�QD�PLQLPiOQt�åLYRWQRVW�HQHUJHWLFNpKR�
V\VWpPX�MH�SR]LWLYQt�KRGQRWD�� ,QGH[�]LVNRYRVWL� LQYHVWLFH�Y\FKi]t������.þ�]tVNDQêFK�]�NDåGp�
LQYHVWRYDQp� NRUXQ\� D� ]D� GREX� åLYRWQRVWL� HQHUJHWLFNpKR� V\VWpPX� LQYHVWLFH� Y\JHQHUXMH�
������������.þ�ILQDQþQtKR�]LVNX��
7DE�����9êVOHGN\�HNRQRPLFNpKR�]KRGQRFHQt�QDYUåHQpKR�V\VWpPX�]SČWQpKR�]tVNiYiQt�WHSOD�
]�YČWUDFtKR�Y]GXFKX�

�� �� .þ�]D�NXV .þ�FHONHP
ǻ+9� .þ�URN��� ����� ��������
)=� .þ� ������ ����������
3L .þ�.þ��� �����
7Q URN� �����

ǻ+9�±�URþQt�KUXEê�YêQRV�GRVDåHQê�QLåãtPL�QiNODG\�QD�Y\WiSČQt�>.þ�URN���NV����.þ�URN��@�
)=�±�ILQDQþQt�]LVN��SĜtSDGQČ�]WUiWD�]D�GREX�åLYRWQRVWL�HQHUJHWLFNpKR�V\VWpPX�>.þ�NV����.þ@�
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