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6$175$8.$�
,QJULGD�%XELOLHQ
'DUER�XåPRNHVþLR�RUJDQL]DYLPDV�YDOVW\E V PRQ MH�Ä7HOãL UHJLRQR�NHOLDL³�
0DJLVWUR�GDUEDV��
�
0DJLVWUR� GDUEH� LãDQDOL]XRWD� GDUER� XåPRNHVþLR� RUJDQL]DYLPR� VLVWHPD�9 Ä7HOãL UHJLRQR� NHOLDL³��

MRV� N ULPR� EHL� J\YHQGLQLPR� WHRULQLDL� LU� SUDNWLQLDL� DVSHNWDL�� $QNHWLQ V DSNODXVRV� E GX� VXULQNWL�
GXRPHQ\V� OHLGR�QXVWDW\WL� LU� YHUWLQWL�GDUEXRWRM O NHVþLXV�EHL� YDUGLQWL� WU NXPXV��(PSLULQLDPH� W\ULPH�
YHUWLQWRV� SDJULQGLQ V PRQ V GDUER� RUJDQL]DYLPR� IXQNFLMRV�� QXVWDW\WRV� VXVLMXVLRV� SUREOHPRV�� M
SULHåDVW\V�EHL�JDOLPL�SUREOHP VSUHQGLPR�E GDL��VLHNLDQW�SDWDLV\WL�GDUEXRWRM VXLQWHUHVXRWXP � $WOLNWR�
W\ULPR� UH]XOWDWDL� OHLGR�SDWYLUWLQWL� DXWRU V VXIRUPXOXRW KLSRWH] � NDG� � PRQ MH� \UD�GDUER�XåPRNHVþLR�
RUJDQL]DYLPR�VLVWHPRV��N ULPR�EHL� J\YHQGLQLPR�SUREOHP � R�WDL�WUXNGR�WROHVQHL� PRQ V SO WRWHL��
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6800$5<�
,QJULGD�%XELOLHQ
2UJDQL]DWLRQ�RI�3D\�6\VWHP�LQ�6WDWH�RZQHG�FRPSDQ\��62&��7(/â,$,�5(*,21�52$'6�
0DVWHU¶V�SDSHU��
�
7KH�0DVWHU
V� GHJUHH� SDSHU� SURYLGHV� WKH� DQDO\VLV� RI� SD\� V\VWHP� LQ�6WDWH� RZQHG� FRPSDQ\�7HOãLDL�

5HJLRQ�5RDGV�� WKHRUHWLFDO� DQG� SUDFWLFDO� DVSHFWV� RI� LWV� FUHDWLRQ� DQG� LPSOHPHQWDWLRQ�� 7KH� VXUYH\� GDWD�
DOORZHG� XV� WR� LGHQWLI\� DQG� HYDOXDWH� HPSOR\HHV¶� H[SHFWDWLRQV� DQG� VWDWH� WKH� GUDZEDFNV�� 7R� LPSURYH�
HPSOR\HHV¶� LQWHUHVW� WRZDUGV� ZRUN� DQ� HPSLULFDO� UHVHDUFK� ZDV� FDUULHG� RXW� GXULQJ� ZKLFK� WKH� PDLQ�
IXQFWLRQV�RI�ZRUN�RUJDQL]DWLRQ�LQ�D�FRPSDQ\�ZHUH�HYDOXDWHG��UHODWHG�SUREOHPV�ZHUH�LGHQWLILHG�DV�ZHOO�
DV�WKHLU�FDXVHV�DQG�SRVVLEOH�VROXWLRQV�WR�WKHP��7KH�UHVHDUFK�UHVXOWV�FRQILUPHG�WKH�DXWKRU
V�K\SRWKHVLV�
WKDW�WKHUH�DUH�VRPH�FRQVLGHUDEOH�SUREOHPV�UHJDUGLQJ�FUHDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�SD\�V\VWHP�LQ�DQ�
RUJDQL]DWLRQ��ZKLFK�KLQGHUV�WKH�VWDWH�HQWHUSULVH�IURP�VXFFHVVIXO�IXUWKHU�GHYHORSPHQW��
�
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�����0RW\YDFLMRV�WHRULM DSåYDOJD�����������������������������������������������������������������������������������������������������
�����'DUEXRWRM JDOLPL�VNDWLQLPR�E GDL �����������������������������������������������������������������������������������������
�����'DUER�XåPRNHVþLR�RUJDQL]DYLPR�WHRULQLDL�DVSHNWDL���������������������������������������������������������������

�������,ãRULQLDL�GDUER�XåPRNHVþLR�G\G WDNRMDQW\V�YHLNVQLDL �������������������������������������������������������� �������9LGLQLDL�GDUER�XåPRNHVþLR�G\G WDNRMDQW\V�YHLNVQLDL �������������������������������������������������������
� �����'DUER�XåPRNHVþLR�IRUPRV���������������������������������������������������������������������������������������������������������

�������9LHQHWLQ GDUER�XåPRNHVþLR�IRUPD �������������������������������������������������������������������������������������� �������9LHQHWLQ V GDUER�XåPRNHVþLR�IRUPRV�DWPDLQRV ������������������������������������������������������������������� �������/DLNLQ GDUER�DSPRN MLPR�IRUPD����������������������������������������������������������������������������������������� �������/DLNLQ V DSPRN MLPR�Xå�GDUE IRUPRV�DWPDLQRV ����������������������������������������������������������������
����9 Ä7(/â, 5(*,212�.(/,$,³�'$5%8272- '$5%2��8ä02.(6ý,2�6,67(026�
$1$/,= ��������������������������������������������������������������������������������������������������������������������������������������������������

������3DVWRYLRV�GDUER�XåPRNHVþLR�GDOLHV�QXVWDW\PDV ���������������������������������������������������������������������
������� PRQ V YDGRY\E V GDUER�DSPRN MLPDV �������������������������������������������������������������������������������� ������� PRQ V DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW GDUER�DSPRN MLPDV ��������������������������������� ������� PRQ V GDUELQLQN GDUER�DSPRN MLPDV�������������������������������������������������������������������������������

� �����9 Ä 7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM GDUER��XåPRNHVþLR�NLQWDPRV�GDOLHV�QXVWDW\PDV
��������������������������������������������������������������������������������������������������������������������������������������������������������������������
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���9 Ä7(/â, 5(*,212�.(/,$,³�'$5%2�8ä02.(6ý,2�25*$1,=$9,02�6,67(026�
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9$'$6�
3DVWDUDLVLDLV�PHWDLV� SULYDþLRV� LU� YDOVW\ELQ V PRQ V /LHWXYRMH�YLV� GDXJLDX�G PHVLR� VNLULD� PRQ V

GDUEXRWRMDPV�� PRQ V NRQNXUXRMD�WDUSXVDY\MH�QH�WLN�WHFKQRORJLMRPLV��EHW�LU�SURIHVLRQDODLV��9LV�GDXJLDX�
YDGRY VXSUDQWD�� NDG� NRPSHWHQWLQJL� LU� PRW\YXRWL� åPRQ V JDOL� NXU� NDV� OHQJYLDX� SDVLHNWL� JHUHVQL
UH]XOWDW LU� SDWHQNLQWL� NOLHQW SRUHLNLXV�� 7DþLDX�� VSHFLDOLVW YHUWLQLPX�� GDåQD� /LHWXYRV� YHUVOR�
RUJDQL]DFLMD� QHSDNDQNDPDL� LãQDXGRMD� VDYR� GDUEXRWRM JDOLP\EHV�� QRUV� SULSDå VWD� SHUVRQDOR�
PRW\YDYLPR� VYDUE � 7XR� WLNVOX� MDX� QXR� VHQ ODLN NXULDPRV� YDLULRV� GDUER� DSPRN MLPR� VLVWHPRV��
NXULRPLV� VLHNLDPD� XåWLNULQWL� HNRQRPLQ UHQWDELOXP � GDUEXRWRM PRW\YDYLP � VRFLDOLQ SXVLDXVY\U �
9\ULDXV\E � Y\NG\GDPD�VDYR�IXQNFLMDV��WDLS�SDW�WXUL� WDNRV�GDUER�XåPRNHVþLR�G\GåLXL�ãDO\MH��-L�QXVWDWR�
PLQLPDO GDUER� XåPRNHVW � UHJXOLXRMD� YDLUL PRNHVþL WDULI G\GåLXV�� WLHVLRJLDL� LU� QHWLHVLRJLDL�
WXULQþLXV� WDNRV�GDUER�XåPRNHVþLR�O\JLXL�ãDO\MH�LU�SDQ��

PRQ � SDJDO� VDYR� SRUHLN SDVLUHQND� WLQNDPLDXVL GDUER� XåPRNHVþLR� WYDUN LU� IRUP EHL�
QXVWDW\GDPD� SDJU VWDV� GDUER� NDLQLXV�� VLHNLD� ±� NXR� JHULDX� SDQDXGRWL� NLHNYLHQR� GDUEXRWRMR� GDUER�
SRWHQFLDOL � .DLS�UDãR�DXWRULXV�>�@��VYDUEX�VXVLHWL�GDUER�DSPRN MLP VX�GDUER�QDãXPR�GLGLQLPX��$OJD�
\UD�YLHQD��SDJULQGLQ GDUEXRWRMR�XåGDUELR�GDOLV��WRG O WLQNDPDV�GDUER�XåPRNHVþLR�GLIHUHQFLMDYLPDV�JDOL�
SDGLGLQWL�GDUER�QDãXP �

âLXR� WLNVOX� GDUEH� DSåYHOJLDPRV� PRQ MH� WDLNRPD� � GDUER� DSPRN MLPR� VLVWHPD�� MRV� SULYDOXPDL��
WU NXPDL�� GLHJLPR�SUREOHPRV�� PRQ MH�SDJDO�$GPLQLVWUDFLMRV�GDUER�UHJODPHQW LãVNLULDPRV�VHNDQþLRV�
GDUEXRWRM JUXS V��YDGRYDL��DGPLQLVWUDFLMRV�GDUEXRWRMDL��VSHFLDOLVWDL�LU�GDUELQLQNDL��7XR�WLNVOX��DWVNLUDL�
EXV�DSåYHOJLDPDV�YDGRY � DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW EHL�GDUELQLQN GDUER�DSPRN MLPR�
SULQFLSDL��$WVNLUX�VN\ULXPL�DSUDã\WDV�� PRQ MH� GLHJWDV��GDUEXRWRM VNDWLQLPR�LU�PRW\YDYLPR�PHWRGDV�����
SUHPLMDYLPDV���

7LQNDPL� PRQ V GDUEXRWRM PRW\YDYLPR� PHWRGDL� SDGHGD� DWVNOHLVWL� EHL� LãQDXGRWL� GDUEXRWRM
N U\ELãNXP � SDWLUW LU� SURIHVLQHV� åLQLDV�� GLGLQWL� M NRPSHWHQFLM � JHULQWL� PRQ V YHLNORV� UH]XOWDWXV��
6YDUEX��NDG�SHUVRQDOR�YDOG\PDV� PRQ MH�UHPW VL�VWUDWHJLQLX�SRåL ULX��QHV�WXRPHW�JDOL�E WL� YHUWLQDPRV�
YDLULRV� SHUVRQDOR� SODQDYLPR�� SDQDXGRMLPR�� YHUWLQLPR�� PRW\YDYLPR� LU� XJG\PR� JDOLP\E V�� %H� WR��
VWUDWHJLQ RULHQWDFLMD�SHUVRQDOR�YDG\ERMH� JDOLQD�NRQVWUXNW\YLDX�UHDJXRWL� DSOLQNRV�SRN\þLXV��9DG\ERV�
HNVSHUWDL� QXURGR�� NDG� SHUVRQDODV� ±� WDL� VXQNLDXVLDL� QXNRSLMXRMDPDV� NRQNXUHQFLQLV� HOHPHQWDV�� *DOLPD�
SDVLQDXGRWL� NRQNXUHQW LG MD�� SDVWDW\WL� SDQDãL JDP\ERV� OLQLM � SDP JGåLRWL� DWVNLUXV� ULQNRGDURV�
YHLNVPXV�� WDþLDX� VXEXUWL� SURIHVLRQDO NRPDQG � NXUL� E W VXVLWHONXVL� LU� LãWLNLPD� RUJDQL]DFLMDL� ±� WDP�
UHLNLD�NXU�NDV�GDXJLDX�ODLNR�LU�O ã �
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3DVDN�DXWRULDXV�>��@��JHULDXVLD�GDUER�DSPRN MLPR�VLVWHPD�\UD�WD��NXUL��
D�� NUXRSãþLDL�VXSODQXRWD�LU�LãEDQG\WD��DWVLåYHOJLDQW� PRQ V LU�GDUEXRWRM SRUHLNLXV���
E�� DWVSLQGL� PRQ V O\JPHQLV�±�QXR�YDGRY LNL�GDUELQLQN � DWVDNRP\E �
F�� SDUHQJWD�� J\YHQGLQWD�LU�WDLNRPD�GDO\YDXMDQW�GDUEXRWRM DWVWRYDPV��

7\ULPR��REMHNWDV�±��GDUER�DSPRN MLPR�RUJDQL]DYLPR�WHRULQLV�LU�SUDNWLQLV��W\ULPDV��
âLR� W\ULPR�WLNVODV� �� �QXVWDW\WL�GDUER�XåPRNHVW YHLNLDQþLXV� IDNWRULXV��SDWHLNWL�SDJULQGLQLXV�GDUER�

XåPRNHVþLR� �VLVWHPDV�� YHUWLQWL� YDLUL YHLNVQL WDND�GDUER�XåPRNHVþLR�G\GåLXL�EHL�SDWHLNWL� VL O\PXV�
PRQ MH�WDLNRPRV�GDUER�XåPRNHVþLR�VLVWHPRV�YHLNLPXL���WU NXPXV�LU�WREXOLQLPR�JDOLP\EHV���

7\ULPR�XåGDYLQLDL���
��� DSWDUWL�GDUEXRWRM PRW\YDFLMRV�WHRULM UDLG �
��� YHUWLQWL�SDJULQGLQL GDUER�XåPRNHVþLR��VLVWHP SUDQDãXP �
��� YHUWLQWL�9 Ä7HOãL UHJLRQR�NHOLDL³��GDUER�DSPRN MLPR�VLVWHP �
��� LãDQDOL]XRWL�GDUER�DSPRN MLPR�VLVWHPDL��NHOLDPXV�UHLNDODYLPXV��
��� QXVWDW\WL�GDUER�DSPRN MLPR�VLVWHPRV�WREXOLQLPR�JDOLP\EHV��

7\ULPR� KLSRWH]ï� � NDG� � PRQ MH� \UD� GDUER� XåPRNHVþLR� RUJDQL]DYLPR� VLVWHPRV� � N ULPR� EHL�
J\YHQGLQLPR�SUREOHP � R�WDL�WUXNGR�WROHVQHL� PRQ V SO WRWHL��

'DUEDV� VXVNLUVW\WDV� WULV� VN\ULXV�� NXULXRVH� LãVDPLDL� DQDOL]XRMDPDV� GDUER� DSPRN MLPR� VLVWHPDL��
NHOLDPL� UHLNDODYLPDL�� JODXVWDL� DSLEHQGULQWDL� SDWHLNWRV� GDUEXRWRM PRW\YDFLMRV� WHRULMRV�� LQIRUPDFLMD��
7DLS� SDW� DSWDULDPL� GDUER� XåPRNHVW WDNRMDQW\V� YHLNVQLDL�� DWVNLUX� VN\ULXPL� DSUDãRPRV� OLWHUDW URMH�
DQDOL]XRMDPRV� GDUER� DSPRN MLPR� IRUPRV�� DQDOL]XRMDPD�9 Ä7HOãL UHJLRQR� NHOLDL³� GDUEXRWRM GDUER�
XåPRNHVþLR�VLVWHPD��

'DUEH� QDXGRWL� ãDOWLQLDL�� PRNVOLQ OLWHUDW UD� OLHWXYL � DQJO � UXV NDOERPLV�� VWUDLSVQLDL� EHL�
SXEOLNDFLMRV�� SDWHLNWL� PRNVOLQ MH� EHL� SHULRGLQ MH� VSDXGRMH�� PRNRPRML� PHGåLDJD�� � /5� VWDW\PDL� EHL�
QRUPLQLDL�DNWDL��

7\ULPR� PHWRGDL��'DUEH� SDQDXGRWL� VWHE MLPR�� GXRPHQ DSGRURMLPR�� WHRULQ V OLWHUDW URV� ãDOWLQL
DQDOL] V��O\JLQDPDVLV�LVWRULQLV�PHWRGDV�EHL�SDOLJLQLPR�PHWRGDL��5DãDQW�ã GDUE � EXYR�UHPWDVL� YDLULDLV�
OLWHUDW URV� ãDOWLQLDLV�� NQ\JRPLV�� åXUQDODLV�� LQWHUQHWX�� WHLV V DNW ED]H� LU� NW�� $QDOL]HL� SDQDXGRWD� 9
Ä7HOãL UHJLRQR�NHOLDL³�SDWLUWLV��

�
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�����0RW\YDFLMRV�WHRULM DSåYDOJD�
� .LHNYLHQR� åPRJDXV� HOJHV OHPLD� WDP� WLNURV� SULHåDVW\V�� .DLS� UDãRPD� 9�� *UDåXOLR� NQ\JRMH� >��@�
Ä0RW\YDFLMRV� SDVDXOLV� �� MR� VXSUDWLPR� NHOLDL� LU� NO\VWNHOLDL³� åPRQL PRW\YDYLPR� VYDUE YHLNWL�
EHQGUXRPHQ V ODEXL� DWNUHLS G PHV GDU� 3ODWRQDV�� NXULV� VDYR� JDUVLRMR� YHLNDOR� Ä9DOVW\E ³ SHQNWRMH�
NQ\JRMH� VL O � ÄMDXQXROLXV�� NXULH� SDVLå\P MR� NDUH� DU� NDLS� NLWDLS�� SDJHUEWL� LU� DSGRYDQRWL� EHL� VXWHLNWL�
MLHPV� GLGHVQL JDOLP\EL SDVLULQNWL� åPRQDV�� NDG� JDO W SUDG WL� NXR� GDXJLDX� YDLN ³�� 7HUPLQDV�
��PRW\YDYLPDV��NLO V Lã��ORW\Q NDOERV�åRGåLR���PRYHUH��LU�SDDLãNLQD�MXG MLPR�DUED�YHLNORV�SULHåDVWLV���
W��\��PRW\YXV��

9DG\ERV� WHRULMRMH� LU� SUDNWLNRMH� PRW\YDFLMRV� V YRND� UHLãNLD� DVPHQV� SVLFKRORJLQ E VHQ �YLGLQ
SDVNDW DUED� SRYHLN ��� � NXUL� OHPLD� MR� � VLSDUHLJRMLPR� ODLSVQ ³ VLHNLDQW� WDP� WLNUR� WLNVOR��0RW\YDFLMRV�
V YRN UHNRPHQGXRMDPD� VNLUWL� QXR�PRW\YDYLPR� V YRNRV� � NDLS�YDG\ERV� SURFHVR�GDOLHV� >���S�� ���@��
0RW\YDYLP SULLPWD� ODLN\WL� YDGRYDYLPR� IXQNFLMRV� VXG WLQH� GDOLPL�� NXUL� DSLPD� � WDNRV� GDU\P
GDUEXRWRM HOJHVLXL�VLHNLDQW�RUJDQL]DFLMRV�WLNVO �

0RW\YDFLMD� ±� YLHQDV� Lã� NHOHWR� YHLNVQL � V O\JRMDQþL DVPHQV� YHLNORV� UH]XOWDWXV� EHL� SULHPRQ �
NXULRV� SDJDOED� YDGRYDL� NRRUGLQXRMD� GDUER� VDQW\NLXV� RUJDQL]DFLMRMH�� 0RW\YDFLMRV� WHRULMRV� QDJULQ MD�
åPRQL WREXO MLP � SDGHGD� VXSUDVWL� GLQDPLãN VDQW\NL SDVDXO � NXULDPH� J\YXRMD� RUJDQL]DFLMRV��
DSLE GLQD�NDVGLHQLXV�YDGRY LU�GDUEXRWRM U\ãLXV��-��6WRQHU�LU�MR�EHQGUDPLQþLDL�SDVWHEL��NDG�JLOLQLPDVLV�
ãLXRODLNLQ V PRW\YDFLMRV� WHRULMDV� EHL� YLV� ODELDX� YDGRY SULSDå VWDPD� SUDNWLND� URGR�� MRJ� GDUEXRWRM

PRW\YDFLMD�>����S��������@��
��� \UD�ODLN\WLQD�JHUX�GDO\NX��
��� \UD�YLHQDV�Lã�YHLNVQL � OHPLDQþL DVPHQV�YHLNORV�UH]XOWDWXV��
��� WDþLDX��Q UD�QXRODWLQ E VHQD���
��� EHW�\UD�SULHPRQ � NXUL�SDGHGD�YDGRYDPV�VXWYDUN\WL�GDUER�VDQW\NLXV�RUJDQL]DFLMRMH��

PRQ V GDUEXRWRMDL� �� WDL� SDJULQGLQLV� PRQ V UHVXUVDV� LU� NDSLWDODV��7RG O LWLQ� VYDUEX� M UDFLRQDOLDL�
SDQDXGRWL� PRQ V YHLNORMH�� SULLPWL� WHLVLQJXV�YDOG\PR� VSUHQGLPXV�� GLGLQDQþLXV�GDUEXRWRM DWVLGDYLP
PRQHL�� M QRU MLP JHUDL� GLUEWL�� 2� WDL�� NDLS� WHLJLD� DXWRULXV� >�@�� PDQRPD� SDVLHNWL� WLN� ODEDL� JHUDL�
SDå VWDQW�GDUEXRWRM SRUHLNLXV��åU���SDYHLNVO ���
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� SDY��0RW\YDYLPR�SHU�SRUHLNLXV�PRGHOLV��
-DX� QXR� VHQ ODLN HJ]LVWXRMD� QXRPRQ � NDG� V NPLQJD� NRPSDQLMRV� YHLNOD� \UD� MRV� GDUEXRWRM

VXJHE MLP EHL� PRW\YDFLMRV� VDQGDXJD�� .RPSDQLMRV� SHUVRQDODV� WDL� GDXJ� GDXJLDX� QHL� GDUER� M JD�� WDL�
SDJULQGLQLV� NRPSDQLMRV� UHVXUVDV� LU� NDSLWDODV�� 'DUEXRWRM PRW\YDFLMD� \UD�� DU� EHQW� WXUL� E WL� YLHQDV� Lã�
VYDUELDXVL NODXVLP GLUHNWRULDPV�� YDGRYDPV�� SHUVRQDOR� YDGRYDPV� LU� YDG\ELQLQNDPV�� 9DGRYDV� WXUL�
VXJHE WL� UDVWL� MDXWULDV� VW\JDV� VDYR�SDYDOGLQL VLHORVH�� NXULDV� WDNRMDQW� JDOLPD�PRW\YXRWL� MXRV�SDVLHNWL�
DXNãW GDUER�UH]XOWDW � 7RG O NLHNYLHQDPH�GDUEXRWRMXMH�SLUP SLUPLDXVLD�UHLNLD� åYHOJWL�DVPHQ\E � -HL�
- V YHLNLDWH�E WHQW�WDLS��WDL�M V GDUEXRWRMDPV�ODEDL�SDVLVHN �

- V PRQ V GDUEXRWRMDV�JDOL�VNLUWL�GDXJ�ODLNR�GDUEXL��EHW�SULH�YLVR�ãLWR�UHLNLD�DWPLQWL��NDG�MLV�EXV�
VXLQWHUHVXRWDV�GLUEWL�VX�YLVD�HQHUJLMD��NDL�MLV�MDXV�EDODQV WDUS�DVPHQLQ V LU�GDUER�YHLNORV��âLDQGLHQ�ODEDL�
PDåDL� NDV� WLNL�PRUDOLQL VWLPXO SDQDXGRMLPR�HIHNW\YXPX��EH� WR�E WHQW� WDLS�P VWR�GDXJHOLV�YDGRY �
QHJX�SDW\V�GDUEXRWRMDL��1H�YLHQ NDUW WHNR� JLUG WL�� NDL� åPRQ V DWVLVDN\GDYR�QDXMRV�GDUER�YLHWRV� VX�
UHLNãPLQJDLV� SDNHLWLPDLV� Lã� PDWHULDOLQ V SXV V WLN� G O WR�� NDG� MLHPV� SDWLQND� VHQDV� GDUEDV�� SDWLQND�
YDGRY\E � SXLNLDL� VXIRUPXRWDV� NROHNW\YDV� LU� W�W�� 7RG O QHUHLNLD� YDGRYDXWLV� WLN� PDWHULDOLQLDLV�
SDVNDWLQLPR� HOHPHQWDLV�� EHW� LU� SDVLNOLDXWL� QHSLQLJLQLDLV�� äPRQL SRUHLNLDL� \UD� QH� WLN� YDLU V�� EHW� LU�
VXG WLQJL��9DOVW\ELQ V LU� SULYDþLRV�NRPSDQLMRV�QDXGRMD�YLV� GDXJLDX� LU� GDXJLDX�QHSLQLJLQLXV�PRW\YXV��
NDG� UHDJXRWL� NDLS� LQGLYLGXDOLXV�� WDLS� LU� NROHNW\YLQLXV� NRPSDQLMRV� GDUEXRWRM SRUHLNLXV�� âLDQGLHQ�
HJ]LVWXRMD� LU� V NPLQJDL� QDXGRMDPL� GDXJHOLV� QHSLQLJLQL PRW\Y � .DL� NXULH� Lã� M \UD� SDWHLNWL� åHPLDX��
9LVL� MLH� \UD� VXVLHWL� VX� VDPGRP M GDUEXRWRM SRUHLNL WHQNLQLPX� �� SRUHLNLV� SULSDåLQLPH�� GDO\YDYLPH�
SULLPDQW� VSUHQGLPXV� LU� W�W���� 2� WDL� SDW� E WLQD� UDVWL� EDODQV WDUS� ODLNR�� SUDOHLVWR� GDUEH� LU� U SLQLP VL�
JLPLQH�EHL�M JHURYH��

$QNVW\YDVLV�YDG\ERV�WHRULM Y\VW\PRVL�HWDSDV�VLHMDPDV�VX�)�7D\ORUR�YDUGX�EHL�PRNVOLQLR�YDOG\PR�
WHRULMD��âLR�PRGHOLR�SDJULQGLQLV�WHLJLQ\V�±�YDGRYDL�LãPDQR�GDUE JHULDX�Xå�GDUELQLQNXV��NXULH�SDSUDVWDL�
\UD� WLQJ V LU� NXULXRV� JDOLPD�SDVNDWLQWL�YLHQ�SLQLJDLV��9DG\ERV� WHRULM Y\VW\PRVL� HWDSH� �)��7D\ORU��+��



�

)RUG�LU�NW���EXYR�PDQ\WD�>�����S�@��NDG�QXVWDþLXV�HIHNW\YLXV�XåGXRþL DWOLNLPR�PHWRGXV��RUJDQL]DFLMRV�
WLNVO WXU W E WL�VLHNLDPD�SDVLDXNRMDQþLX�GDUEX���

'DUEXRWRM PRW\YDFLMD�\UD�VXG WLQJDV�UHLãNLQ\V�LU�WXR�JDOLPD�SDDLãNLQWL�PRW\YDFLMRV�WHRULM JDXV �
0RW\YDFLMRV�WHRULM SUDGLQLQNX�ODLNRPDV�)��7D\ORUDV� 9 OHVQ V PRW\YDFLMRV�WHRULMRV�VNLUVWRPRV� >��@��

�� SDVLWHQNLQLPR� GDUEX� �SRUHLNL � WHRULMDV�� NXULRVH� DNFHQWXRMDPL� åPRQL SRUHLNLDL�� WDL�� NDV�
PRW\YXRMD� åPRQHV� YHLNODL� �$�� 0DVORYR� SRUHLNL WHRULMD�� )�� +HUFEHUJR� GYLHM YHLNVQL WHRULMD�� '��
0DN.OHODQGR�LU�.��$OGHUIHULR�SRUHLNL WHRULMRV���

�� SURFHVLQHV�WHRULMDV��NXULRVH�DWVLåYHOJLDPD� SDW PRW\YDFLMRV�SURFHV � DQDOL]XRMDPD�WDL��NDLS�
åPRQ V SDVNLUVWR�VDYR�SDVWDQJDV��VLHNGDPL�VNLUWLQJ WLNVO LU�NDLS� MLH�HOJLDVL��9�9UXPR�YLOþL WHRULMD��
-�$GDPVR� WHLVLQJXPR� WHRULMD�� 3RUWHULR�/DXOHULR� PRW\YDFLMRV� PRGHOLV��� .LWL� DWVWRYDL�� -�$�� 9DJQHULV��
%�0��6WDYDV��2�$��.ROEDV��,�0��5XELQDV���

'DU�WUHþLDMDPH����MR�DPåLDXV�GHãLPWPHW\MH�YDG\ERV�WHRULMRMH�LU�SUDNWLNRMH�åPRJXV�EXYR�ODLNRPDV�
ÄHNRQRPLQLX�J\YXOLX³�NXULV� �Xå�GLGHVQ DWO\JLQLP GLUED�XROLDX��9DGRYDL�QXVWDW\GDYR�HIHNW\YLDXVLXV�
SDVLNDUWRMDQþLXV� XåGXRþL DWOLNLPR�PHWRGXV�� WDGD� VNDWLQGDYR� GDUEXRWRMXV� DOJ VLVWHPD�� NXR� GDXJLDX�
GDUEXRWRMDV�SDJDPLQGDYR��WXR�GDXJLDX�XåGLUEGDYR��âLV�SRåL ULV��RUJDQL]DFLMRMH�MDX�\UD�VHQLDL�SDVHQ V��R�
VNDWLQLPDV�YLHQ�SLQLJLQLX�DVSHNWX�QHE UD�WRNV�HIHNW\YXV�NDLS�DQNVþLDX��NDGDQJL�SDVLNHLW PRW\YDYLPR�
IRUPRV�EHL�LãU\ãN MR�QDXML�PRW\YDYLPR� UDQNLDL���(NRQRPLQ åPRJDXV�YHUWLQLP �åU����OHQWHO ���YDG\ERV�
WHRULMRMH� ODLN\W ÄWUDGLFLQLX�PRGHOLX³�� SDNHLW ÄåPRQL VDQW\NL PRGHOLV³�� NXULV� U P VL� SULHODLGD��
NDG� åPRQ V E GDPL� VRFLDOLQ VLVWHPRV� QDULDL�� JDOL� E WL� SDVNDWLQWL� SDSUDVþLDXVLDL� SDURGDQW� MLHPV�
G PHV � 9DGLQDPDVLV�åPRQLãN M VDQW\NL PRGHOLV�VLHMDPDV�VX�(�0D\R�YDUGX���

(�0D\R�LU�NLWL�åPRQLãN M VDQW\NL W\ULQ WRMDL�SDVWHE MR��NDG�GDXJHOLR�XåGXRþL SDVLNDUWRMLPDV�LU�
QXRERGXPDV�Lã�WLNUR�VXPDåLQD�PRW\YDFLM � WDþLDX�VRFLDOLQLDL�NRQWDNWDL�±�SDGHGD�VXNXUWL�PRW\YDFLM LU�M
VWLSULQD�� (�0D\R� SUL MR� LãYDGRV�� NDG� YDGRYDL� JDOL� VNDWLQWL� GDUEXRWRMXV� SDåLQGDPL� M VRFLDOLQLXV�
SRUHLNLXV� LU� VXWHLNGDPL� JDOLP\E MDXVWLV� VYDUELHPV� LU� QDXGLQJLHPV�� âLR�PRGHOLR�GDEDUWLQLV� SDOLNLPDV�
DWVLVSLQGL�NDLS�NRPSDQLM XQLIRUPRV��GDUEXRWRM LQG OLV� YHLNORV�YHUWLQLPR�SURFHV LU�NW��3RUHLNLV�E WL�
GDUEH� SULSDåLQWX� SDVLURG QH� PDåLDX� VYDUEXV� QHJX� YHLNORV� SLQLJLQLV� YHUWLQLPDV�� âLXR� DWYHMX� YDGRYR�
XåGXRWLV� �� XåWLNULQWL��NDG�GDUEXRWRMDL� MDXVW VL�QDXGLQJL� LU� VYDUE V��%XYR� �VXSUDVWD��NDG�RUJDQL]DFLMRMH�
GDUEXRWRMXV�VNDWLQD�GDXJHOLV�IDNWRUL � MLH�QRULDL�Y\NGR�SDYHGLPXV��GDUEDV�JDOL�E WL�YLHQRGDL�UHLNDOLQJDV��
QDXGLQJDV�LU�VYHLNDV��7RNLDP�SRåL ULXL� VLWYLUWLQXV�YDG\ERV�SUDNWLNRMH��GDUEXRWRMXV�SUDG WD�YHUWLQWL�NDLS�
WXULQþLXV�N U\ELQ SUDG � JHEDQþLXV�GLUEWL�VDYDUDQNLãNDL�LU�WLQNDPDL��9DGRYDV�ãLXR�DWYHMX�WXU W VXNXUWL�
DSOLQN � NXULRMH�SDYDOGLQLDL�JDO W DWVNOHLVWL�VDYR�JHE MLPXV�LU� WRNLX�E GX� QHãWL�VDYR�LQGHO YHLNORV�
UH]XOWDWXV�� 3RåL ULV� GDUEXRWRM VNDWLQLP GLUEWL� JHULDX�� QDXGRMDQW� DVPHQLQ V VDYLUDLãNRV� IDNWRULXV��
SDYDGLQWDV�ÄåPRJLãN M LãWHNOL PRGHOLX³��'��0F*UHJRU��$��0DVORX�LU�NW����



��

äPRQLãN M LãWHNOL PRGHOLR� N U MDV� '�0F*UHJRUDV� NULWLNDYR� åPRQL VDQW\NL PRGHO �
WHLJGDPDV��NDG�ãLV�PRGHOLV�NDLS�LU�WUDGLFLQLV��VXSDSUDVWLQR�PRW\YDFLMRV�UHLãNLQ LU�YLV G PHV VXWHON
YLHQ YHLNVQ ± SLQLJXV�DU�VRFLDOLQLXV�VDQW\NLXV��'�0F*UHJRUDV� LãVN\U GYL�YDGRY WHLJLQL DSLH�VDYR�
SDYDOGLQLXV�JUXSHV��9LHQD�åLQRPD�NDLS�YDGLQDPRML�WHRULMD�;��NXUL�ODEDL�SDQDãLDL�NDLS�WUDGLFLQLV�7D\ORUR�
PRGHOLV�WHLJLD��NDG�åPRQ V Lã�SULJLPWLHV�QHP JVWD�GLUEWL�LU�YLVDLV� PDQRPDLV�E GDLV�VWHQJLDVL�LãYHQJWL�
GDUER�� WRG O YDGRYDL� WXUL� SULYHUVWL� VDYR� SDYDOGLQLXV� GLUEWL�� .LWD�� WHRULMD� <�� WHLJLD�� NDG� GDUEDV� \UD�
QDW UDOXV� GDO\NDV�� åPRQ V QRUL� GLUEWL�� LU� HVDQW� SDODQNLRPV� DSOLQN\E PV� SDWLULD� GLGHO SDVLWHQNLQLP
GDUEX��WRG O YDGRYDL�WXU W VXNXUWL�SDODQN NOLPDW � NDG�VXWHLNW GDUEXRWRMDPV�JDOLP\E WREXO WL��

7UDGLFLQLV��åPRJLãN M VDQW\NL EHL�LãWHNOL PRW\YDFLMRV�PRGHOLDL�VXGDUR�DQNVW\Y M PRW\YDFLMRV�
WHRULM UDLGRV� HWDS � äHPLDX� SDWHLNWRMH� ��RMH� OHQWHO MH� 5�� 6WHHUV� LU� /�� 3RWUHU� VXGDU\W VFKHP
DSLEHQGULQWDL� DSWDULDPL� DQNVW\YLHML� SRåL ULDL� GDUEXRWRM PRW\YDFLM � .DLS� PDW\WL�� YLVL� WU\V�
PRW\YDFLMRV�UDLGRV�PRGHOLDL�JULQGåLDPL�EHQGUX�SRåL ULX� GDUEXRWRM � FKDUDNWHULQJDLV�YDGRYR�HOJHVLR�
EUXRåDLV�� ODXNLDPX� SDYDOGLQL HOJHVLX�� 0LQ WD� OHQWHO DNLYDL]GåLDL� SDURGR�� NDG� DQNVW\Y M
PRW\YDFLMRV� PRGHOL PHWRGLQ SDJULQG VXGDUR� VDPSUDWD� � DSLH� YLHQDP� DU� NLWDP�PRGHOLXL� E GLQJXV�
YDOG\PR� VWLOLXV�� 3UD MXVLR� DPåLDXV� ��MDPH� GHãLPWPHW\MH� åPRJLãN M LãWHN�L SVLFKRORJLQLDL��
VRFLRORJLQLDL� LU� DQWURSRORJLQLDL� W\ULPDL�� SDVDN� 9�� *UDåXOLR� QXRPRQH� >�����S�@�� OHLGR� åPRQL
PRW\YDYLPR� SURFHV VXVNLUVW\WL� SHQNLDV� NDWHJRULMDV�� SRUHLNL � SDVWLSULQLPR�� WHLVLQJXPR�� O NHVþL
�YLOþL ���WLNVO QXVWDW\PR���

0RW\YDYLPR�SURFHV W\ULP PHWRGLQL SDJULQG WREXOLQLPDV�VX�ODLNX�VXIRUPDYR�QDXM P VW\P �
NDLS�JDOLPD�JHULQWL�VDQW\NLXV�WDUS�YDGRYR�LU�SDYDOGLQL � 3DEU åWLQD��NDG�SRUHLNL WHRULM \UD�NHOHWDV�±�
åLQRPLDXVLRV� M ± $�� 0DVORZ� SRUHLNL KLHUDUFKLMD�� -LV� LãVNLULD� SHQNLDV� SRUHLNL NDWHJRULMDV��
IL]LRORJLQLXV�� VDXJXPR�� VRFLDOLQLXV�� SDJDUERV� LU� VDYLUDLãNRV� SRUHLNLXV�� LU� MDV� VXMXQJLD� JULHåW
KLHUDUFKLM �

3DSUDVWDL�RUJDQL]DFLMRV�VDYR�GDUEXRWRMDPV�Xå�GDUE DWVLO\JLQD�SLQLJDLV��.LHN�åPRJXL�UHLNLD�PRN WL�
SLQLJ � NDG�MLV�DNW\YLDL�YHLNW � WHRUHWLNDL�JLQþLMDVL��YLHQL�WYLUWLQD��NDG�UHLNãP WXUL�VRFLDOLQLDL�SRUHLNLDL��
NLWL� �� NDG� PDWHULDOLQLV� DWO\JLQLPDV� LU� WLN� MLV� E WLQDL� SDGLGLQD� PRW\YDYLP � 3UDNWLãNDL�� åPRJXL� UHLNLD�
SDURG\WL�U\ã � WDUS�DWO\JLQLPR�LU�GDUER�QDãXPR��6LHNLDQW�SDURG\WL�ã U\ã � DWO\JLQLPDV�EXYR�VXVNLUVW\WDV�
WULV� GDOLV��9LHQD� GDOLV�PRNDPD�Xå� SDUHLJDV� LU� \UD� YLHQRGD� YLVLHPV�� WXULQWLHPV� WRNLDV� SDþLDV� SDUHLJDV��
DQWUD� GDOLV� SULNODXV QXR� DWLGLUEW PHW LU� J\YHQLPR� O\JLR�� LU� WUHþLD� GDOLV� SULNODXV QXR� DQNVþLDX�
SDVLHNW GDUER�UH]XOWDW �



��

� OHQWHO
$QNVW\YLHML�SRåL ULDL� GDUEXRWRM PRW\YDFLM
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3RåL ULV� åPRQHV�

���'DUEDV� GDXJHOLXL� åPRQL Lã�SULJLPWLHV� \UD� � QHPDORQXV�GDO\NDV�����7DL��N åPRQ V GLUED��\UD�QH�WDLS�VYDUEX�NDLS�XåPRNHVWLV�Xå�GDUE ����0DåDL�NDV�QRU W DU�JDO W DWOLNWL�GDUE UHLNDODXMDQW N U\ELãNXPR��VDYLNRQWURO V LU�GUDXVP V���

���äPRQ V QRUL�MDXVWLV�QDXGLQJL�LU�VYDUE V�����äPRQ V WURNãWD�NDP�QRUV�SULNODXV\WL��LU�NDUWX�QRUL��NDG�E W SULSDåLQWDV�MLQGLYLGXDOXPDV������âLH�SRUHLNLDL�\UD�GDXJ�VYDUEHVQL�Xå�SLQLJXV�LU�ODELDX�PRW\YXRMD�åPRQHV�GLUEWL���

���� 'DUEDV�Q UD�QHPDORQXV�\UD�QDW UDOXV�GDO\NDV��äPRQ V QRUL�SULVLG WL�SULH�SUDVPLQJ WLNVOJ\YHQGLQLPR��\SDþ�MHL�SDW\V�SDG MR�MXRV�VXIRUPXOXRWL����� 'DXJHOLV�åPRQL JDOL�E WL�GDXJ�N U\ELãNHVQL��VDYDUDQNLãNHVQL�LU�ODELDX�GUDXVPLQWL�VDYH�QHL�WR�UHLNDODXMD�GDEDUWLQLV�M GDUEDV��
9DGRYR�HOJHVLR�EUXRåDL�

��� 6PXONPHQLãNDL�SULåL UL�LU�NRQWUROLXRMD�NLHNYLHQSDYDOGLQ ���� 6XVNDLGR�XåGXRWLV� SDSUDVWDV��SDVLNDUWRMDQþLDV�LU�OHQJYDL�LãPRNVWDPDV�RSHUDFLMDV����� 1XVWDWR�WLNVOLDV�GDUER�SURFHG UDV�EHL�YHUþLD�GDUEXRWRMXV�JULHåWDL�M ODLN\WLV���

��� 6WHQJLDVL��NDG�GDUEXRWRMDL�MDXVW VL�QDXGLQJL�LU�VYDUE V������ ,QIRUPXRMD�SDYDOGLQLXV�DSLH�SODQXV�LU�LãNODXVR�M QXRPRQ ���� /HLGåLD��NDG�SDYDOGLQLDL�WXU WVDYLYDOGRV�LU�VDYLNRQWURO V UXWLQLQLXRVH�GDO\NXRVH���

��� 3DQDXGRMD�SDYDOGLQL HVDPXV�åPRJLãNXRVLXV�UH]HUYXV����� 6XNXULD�GDUER�DSOLQN VNDWLQDQþLSDYDOGLQLXV�VLHNWL�UH]XOWDW ���� /DYLQD�SDYDOGLQL VDYLNRQWURO VJ GåLXV�LU�GHOHJXRMD�MLHPV�VDYR�JDOLRMLPXV����� 6NDWLQD�GDUEXRWRMXV�DNW\YLDL�GDO\YDXWL�RUJDQL]DFLMRV�WLNVOJ\YHQGLQLPH���
3DYDOGLQL ODXNLDPDV�HOJHV\V�

��� äPRQ V JDOL�P JWL�GDUEWXR�DWYHMX��MHL�DWO\JLQLPDV�\UD�SDNDQNDPDV��R�YDGRYDV�± WHLVLQJDV����� -HL�XåGXRW\V�JDQD�SDSUDVWRV��åPRQ VNRQWUROLXRMDPL��WDL�MLH�GLUEV�SDJDO�QXVWDW\WXV�VWDQGDUWXV���

-HL�YDGRYDV�GDOLQDVL�åLQLRPLV�VX�SDYDOGLQLDLV�LU�VXGDU\V�MLHPV�JDOLP\E GDO\YDXWL�VSUHQGåLDQW�NDVGLHQHV�SUREOHPDV�±�WDL�SDWHQNLQV�åPRQL SRUHLN MDXVWLV�VYDUELDLV�EHL�SULNODXV\WL�RUJDQL]DFLMDL��-HL�EXV�WHQNLQDPL�ãLH�SRUHLNLDL��JHU VPRUDOLQLV�NOLPDWDV�EHL�VXPDå VSDVLSULHãLQLPDV�YDGRYDPV�LU�DWVLUDV�SRUHLNLV�EHQGUDGDUELDXWL��

���3OHþLDQW�SDYDOGLQL WDN GDUELQHL�YHLNODL��EHL�VDYLNRQWURO � å\PLDL�SDGLG MD�GDUER�HIHNW\YXPDV������-HL�GDUEXRWRMDL�LãQDXGRV�VDYR�WXULPXV�YLGLQLXV�LãWHNOLXV��VXNXUV�SDSLOGRP SURGXNW ±GLG V SDVLWHQNLQLPDV�GDUEX���

âDOWLQLV��3DJDO�5LFKDUG�0�6WHHUV�LU�/\PDQ�:�3RUWHU��0RWLYDWLRQ�DQG�:RUN�%HKDYLRU����OHLG���1HZ�<RUN��0F*UDZ�+LOO��������S�������



��

$SLEHQGULQDQW� PRW\YDFLMRV� WHRULMDV� UHLNLD� SDEU åWL�� NDG� PRW\YDFLMD� EXV� HIHNW\YL� WLN� WXR� DWYHMX��
MHLJX�EXV� YHUWLQWD��

��� LQGLYLGXDOLRV�GDUEXRWRM VDY\E V ��SRUHLNLDL��SDåL URV��YHUW\E V��LQWHUHVDL��
��� GDUER� \SDW\E V �� VNLUWLQJ J GåL E WLQ\E � XåGXRþL YDLURY LU� M VYDUED��

VDYDUDQNLãNXPR�ODLSVQLV�LU�WREXO MLPR�E WLQ\E �
��� RUJDQL]DFLMRV�\SDW\E V ��WDLV\NO V��VNDWLQLPR�VLVWHPD��QXRVWDWDL��

,ãDQDOL]DYXV� OLWHUDW U JDOLPD� WHLJWL�� NDG� � SRUHLNL WHRULMRV� DNFHQWXRMD�� NDG� åPRQHV� PRW\YXRMD�
YDLU V SRUHLNLDL� ±� IL]LRORJLQLDL�� VDXJXPR�� SULNODXVRP\E V�� SDJDUERV�� VDYLUDLãNRV� �$�0DVORZ���
EHQGUDYLPR� �WDUSDVPHQLQL VDQW\NL ��� DXJLPR� �N U\ELãNXPR�� UH]XOWDW\YLRV� WDNRV�� SRUHLNLDL�
�&�$OGHUIHULV��DU�YDGLQDPLHML�QHSDVLWHQNLQLPR��ÄKLJLHQLQLDL³��LU�SDVLWHQNLQLPR��PRW\YDYLPR��YHLNVQLDL�
SDJDO�)�+HU]EHUJ � R�DSLH�VDYR�SDVLWHQNLQLPR�ODLSVQ åPRQ V VSUHQGåLD�SDO\JLQ HVDPDV�DSOLQN\EHV�VX�
VDYR� SRUHLNLDLV��$QDOL]XRMDQW�PRW\YDFLM VYDUEL� YLHWD� WHQND� GDUER� XåPRNHVþLR� NODXVLP VSUHQGLPXL��
7ROLDX�ãLDPH�GDUEH�DSWDUVLPH�GDUER�XåPRNHVþLR�RUJDQL]DFLQLXV�NODXVLPXV����

�

�����'DUEXRWRM JDOLPL�VNDWLQLPR�E GDL�
� 7HLVLQJDV� SLQLJLQL LU� QHSLQLJLQL PRW\Y QDXGRMLPDV� SDVNDWLQD� GDUEXRWRMXV� NXR� HIHNW\YLDX�
QDXGRWLV�VDYR�åLQLRPLV��JHE MLPDLV��WDOHQWDLV��%H�WR��NDLS�SLQLJLQ WDLS�LU�QHSLQLJLQ VNDWLQLPR�VLVWHPD�
WXUL�E WL�VXIRUPXRWD�WRNLX�E GX��NDG�NLHNYLHQDV�GDUEXRWRMDV�MXVWL�VDYH�YLVRV�PRW\Y YLVXPRV�GDOHOH���

1LHNDP�QH�SDVODSWLV��NDG�VNLUWLQJL�åPRQ V QHYLHQRGRVH�VLWXDFLMRVH�LU�WDP�WLNURPLV�V O\JRPLV�GLUED�
VNLUWLQJDL�� .DLS� SDå\PL� DXWRULDL� >�����@� SDVWDUXRMX� PHWX� /LHWXYRV� GDUEGDYLDL� YLV� GDåQLDX� DWNUHLSLD�
G PHV VDYR�GDUEXRWRMXV��M O NHVþLXV�EHL�SDVLWHQNLQLP GDUEX��$WVLY UXVL�(XURSRV�6 MXQJRV�ULQND���
UHDOL� JU VP � OHPLDQWL� DXNãWRV� NYDOLILNDFLMRV� VSHFLDOLVW PLJUDFLM � WRG O QHPDåDL� GDUEGDYL SULYHUVWL�
ODELDX� VWHQJWLV� LãODLN\WL� NYDOLILNXRWXV� VSHFLDOLVWXV� VDYR� PRQ MH� 'DUEXRWRM VXLQWHUHVXRWXPDV� JHUDL�
GLUEWL� GLGåLD� GDOLPL� SULNODXVR� QXR� PRQ V WDLNRP SRYHLNLR� SULHPRQL � 3DWHLNWRMH� �� OHQWHO MH�
QXURGRPDV�PDWHULDOXV�LU�QHPDWHULDOXV�SRYHLNLV�GDUEXRWRMDPV�>��@��

�



��

� OHQWHO
9DGRYDYLPR�SRYHLNLR�GDUEXRWRMDPV��M PRW\YDFLMDL�VLVWHPRV�

�

âDOWLQLV��6DNDODV�$���âLOLQJLHQ 9��3HUVRQDOR�YDOG\PDV��±�.DXQDV��7HFKQRORJLMD�������
�
3DVDN� DXWRUL >�����������@�� YDGRYDV�� QRU GDPDV� V NPLQJDL� SDVNDWLQWL�� GDXJLDX� VNLUW

LQIRUPXRMDP VLDV�� R� QH� NRQWUROLXRMDP VLDV� SDVNDWDV� �åU��� OHQWHO ��� .RQWUROLXRMDPRML� SDVNDWD� UHPLDVL�
SULQFLSX��³-HL�SDGDU\VL�ãLWDL��WDL�JDXVL�WDL´��-L�SDQDãLDL�NDLS�LU�EDXVP � GDåQDL�E QD�YHLNVPLQJD�WLN�WRO��
NRO� WUXQND� SDWL� NRQWURO � -HL� QXVWRMDPD� VNDWLQWL� �SY]�� VWDLJD� Xå� WDL� Xå� N DQNVþLDX� E GDYR� VNLULDPDV�
DWO\JLV��GDEDU�QHEHVNLULDPDV���QRUDV�GLUEWL�LU�QHW�GRP WLV�YHLNOD�JDOL�GLQJWL��7XR�WDUSX�LQIRUPXRMDPRML�
SDVNDWD�� NXUL� UHPLDVL� SULQFLSX� � ³7X� HVL� YHUWDV� WRNLR� DWO\JLR�� HVL� JHUDV� VDYR� VULWLHV� åLQRYDV�� WX�SXLNLDL�
DWOLNDL� WDX� SDYHVW XåGXRW ´ GLGLQD� åPRJDXV� SDVLWLN MLP VDYLPL� EHL� NRPSHQVDFLMRV� MDXVP LU� YLGLQ
PRW\YDFLM GLUEWL��

�



��

� OHQWHO
2UJDQL]DFLMRV�GDUEXRWRM VNDWLQLPR�SULHPRQL � ÄJ U\EL NUHSãHOLV³�±�NRPSOHNVLQ VLVWHPD�

�
6NDWLQLPR�IRUPD� 0RW\YDYLPR�SULHPRQ V
0DWHULDOLQLV�VNDWLQLPDV� �

���7LHVLRJLQLV�PDWHULDOLQLV�VNDWLQLPDV� �
�����3DJULQGLQLV�GDUER�XåPRNHVWLV� 9LHQHWLQLV��ODLNLQLV��WDLS�SDW�DOJD��
����3DSLOGRPDV�GDUER�XåPRNHVWLV� 3UHPLMRV��SULHPRNRV�LU�SULHGDL�Xå�YLUãYDODQGåLXV��QDNWLQ GDUE � SURIHVLQ PHLVWULãNXP �GDUER�V O\JDV��SURIHVLM VXJUHWLQLP � GDUE SRLOVLR�Lã�ãYHQþL GLHQRPLV�LU�NW��

����9LHQHWLQ V LãPRNRV�Lã�RUJDQL]DFLMRV�JU\QRMR�SHOQR� 0HWLQ V��SXVPHWLQ V��.DO G � 9HO\N LU�NW��ãYHQþL LãPRNRV��DWVLåYHOJLDQW� GDUER�VWDåRUJDQL]DFLMRMH��JDXQDP�GDUER�XåPRNHVW � GDUER�GUDXVP � DNW\YXP �
'DO\YDYLPDV�SHOQXRVH� ,ãPRNRV�Lã�VNDWLQLPR�IRQGR��VXGDU\WR�NDLS�JU\QRMR�SHOQR�GDOLV�

�����'DO\YDYLPDV�DNFLQLDPH�NDSLWDOH� 'LYLGHQG JDYLPDV�Xå�RUJDQL]DFLMRV�DNFLMDV�� VLJ\WDV�QHDWO\JLQWLQDL�
�����3DSLOGRP LãPRNSURJUDPRV� 'RYDQRV�Xå�\SDWLQJXV�QXRSHOQXV��NRPDQGLUXRW V LãODLG SDGHQJLPDV�ãHLPRV�QDULDPV�

����1HWLHVLRJLQLV�PDWHULDOLQLV� VNDWLQLPDV�
����,ãODLG WUDQVSRUWXL�DSPRN MLPDV� 7UDQVSRUWR�SULHPRQL VLJLMLPDV�VX�YLVX�DUED�GDOLQLX�DSWDUQDYLPX��LãODLG WUDQVSRUWXL�GDUE LU�DWJDO�SDGHQJLPDV�

����,ãPRNRV�Lã�WDXSRP MIRQG 7DXSRPLHML�LQG OLDL�VX�SDO NDQRPLV�QHPDåHVQ PLV�QHJX�NRPHUFLQLXRVH�EDQNXRVH�
�����0DLWLQLPDV�RUJDQL]DFLMRV�O ãRPLV� 1HPRNDPR�PDLWLQLPR�RUJDQL]DYLPDV� PRQ MH��VXEVLGLM VN\ULPDV� PRQ MH�
�����/HQJYDWLQLV�JDPLQDPSUHNL SDUGDYLPDV� / ã VN\ULPDV�RUJDQL]DFLMRV�SDUGXRGDP SUHNL QXRODLGRPV�

����6WLSHQGLM IRQGDV� ,ãODLG VWXGLMRPV�SDGHQJLPDV��YLVLãNDL�DUED�Lã�GDOLHV�
�����0RN\PR��DXNO MLPR�SURJUDP IRQGDL� 'DUEXRWRM DSPRN\PXL��SHUPRN\PXL���GDUEXRWRM YDLN LU�DQ N LNLPRN\NOLQLR��LU�PRN\NOLQLR�DXNO MLPR�LQVWLWXFLM LãODLG YLVLãNDV�DUED�GDOLQLV�SDGHQJLPDV��

�����0HGLFLQLQLR�DSWDUQDYLPR�SURJUDPRV� 1HPRNDPR��Lã�GDOLH�DSPRNDPR��GDUEXRWRM PHGLFLQLQLR�DSWDUQDYLPR�RUJDQL]DYLPDV�
�����% VWR�VWDW\ERV�SURJUDPRV� 9LVLãNDV�DUED�GDOLQLV�O ã VN\ULPDV�RUJDQL]DFLMRV�GDUEXRWRM QXRVDYR�E VWR�VWDW\EDL�

�����6RFLDOLQL SDVODXJ LU�OHQJYDW SURJUDPRV� ,ãODLG GDUEXRWRM VDYDUDQNLãNDL�SDVLUHQNDPRPV�VRFLDOLQ PV�SDVODXJRPV�LU�OHQJYDWRPV�SDGHQJLPDV�
������*\Y\E V GUDXGLPR�SURJUDPRV� 'DUEXRWRM EHL�M ãHLPRV�QDUL J\Y\E V GUDXGLPR� PRN YLVLãNDV�DUED�GDOLQLV�DSPRN MLPDV��ODLNLQDV�QHGDUELQJXPR�SDãDOS VN\ULPDV�LU�NW��
������6YHLNDWRV�GUDXGLPR�SURJUDPRV� 'DUEXRWRM EHL�M ãHLPRV�QDUL VYHLNDWRV�GUDXGLPR� PRN YLVLãNDV�DUED�GDOLQLV�DSPRN MLPDV�
������$WVLVNDLW\P SHQVLMIRQGXV�SURJUDPRV� PRN GDUEXRWRM SDVLULQNWXV�SHQVLM IRQGXV�SHUYHGLPDV�
���1HPDWHULDOXV����PRUDOLQLV��� VNDWLQLPDV�

����8åLPWXPR�ODLNR�UHJXOLDYLPDV� 3DSLOGRP LãHLJLQL GLHQ �DWRVWRJ � VN\ULPDV��DWRVWRJ ODLNR�SDVLULQNLPDV�LU�SDLOJLQLPDV��ODQNVWDXV�GDUER�JUDILNR�QXVWDW\PDV��GDUER�GLHQRV�ODLNR�VXWUXPSLQLPDV�LU�NW��
�����'DUER�SURFHVR�RUJDQL]DFLQLR�VHJPHQWR�WREXOLQLPDV�

. U\ELQL HOHPHQW GDUER�SURFHVR� GLHJLPDV�LU�WREXOLQLPDV��V O\JRV�GDO\YDXWL�VSUHQGLP SUL PLPR�SURFHVH��JDOLP\E NLOWL�NDUMHURV�ODLSWDLV��N U\ELQ V NRPDQGLUXRW VLU�NW��
�����3ULSDåLQLPR�SULHPRQLSURJUDPD� %HQGUDV�VX�YDGRYX�YL]LWDV�SDV�NRN QRUV�VYDUE DVPHQ � JDUE V YDUG VN\ULPDV��DSGRYDQRMLPDL�SHUHLQDP MD�WDXUH��SDG NRV�UDãWDL��QXRWUDXNRV�JDUE V OHQWRVH��ILUPLQLV�YDUGLQLV�SDUNHOLV�LU�NW��
�����6RFLDOLQL LU�NXOW ULQLSULHPRQL SURJUDPD� 'DO\YDYLPDV�RUJDQL]DFLMRV�NOXEXRVH�LU�GUDXJLMRVH��VXUHQJWXRVH�HNVNXUVLMRVH�LU�SLNQLNXRVH��GDUEXRWRM LU�ãHLPRV�QDUL UHLNãPLQJ GDW NROHNW\YLQLV�ãYHQWLPDV��âDOWLQLV�9ODGLPLUDV�*UDåXOLV�0RW\YDFLMRV�SDVDXOLV�±�MR�VXSUDWLPR�NHOLDL�LU�NO\VWNHOLDL��9��±�����



��

6WLSULQDQW� GDUEXRWRM VNDWLQLP ODEDL� GLGHO WDN WXUL� WHLVLQJDV� QHSLQLJLQL PRW\Y QDXGRMLPDV��
VNDWLQDQWLV� SHUVRQDO NXR� HIHNW\YLDX� QDXGRWLV� VDYR� åLQLRPLV�� JHE MLPDLV�� WDOHQWDLV�� $�� 6DNDODV� >��@�
QXURGR�WRNLXV�GDUEXRWRM PRUDOLQLXV�VWLPXOXV�åU����SDY���

�

� SDY��'DUEXRWRM PRUDOLQLDL�VWLPXODL�� âDOWLQLV��6DNDODV�$��3HUVRQDOR�YDG\ED��±�9LOQLXV��0DUJL�UDãWDL�������
� 3LQLJLQLV�VNDWLQLPDV� ,QGLYLGXDOL]XRWDV�VNDWLQLPDV��DWVLåYHOJLDQW� NRQNUHWDXV�GDUEXRWRMR�SRUHLNLXV�
LU�SDVLHNWXV�GDUER�UH]XOWDWXV��\UD�YHLNVPLQJDV��QHV�GDUEXRWRMDV�MDXþLD���

D�� NDG�MDP�URGRPDV�LãVNLUWLQLV�G PHV\V��WDLJL��MLV�\UD�YHUWLQJDV�RUJDQL]DFLMDL�DVPXR���
E�� NDG�VX�MXR�HOJLDPDVL�WHLVLQJDL��V åLQLQJDL��MLV�JDXQD�WDL��N SDVLHN VDYR�GDUEX��SDVWDQJRPLV���
F�� NDG�MR�SDVWDQJRV�\UD�SDVWHE WRV�LU� YHUWLQWRV��QHV�MLV�\UD�VNDWLQDPDV�QH�SDJDO�SODQ � QH�

WXRPHW��NDL�SUHPLMDV�DU�GRYDQ OHV�JDXQD�YLVL��SY]���.DO G SURJD���R�WXRPHW��NDL�GDUE DWOLNR�JHULDX��QHL�
NLWL���

9LHQDV�Lã�GDUEXRWRM SDVLWHQNLQLP � PRW\YDFLM OHPLDQþL YHLNVQL \UD�WHLVLQJDV�DWO\JLV��6 NPLQJD�
DWO\JLR� Xå� GDUE VWUDWHJLMD� JDOL� E WL� SDJULQGLQ SULHPRQ LãODLNDQW� JHULDXVLXV� GDUEXRWRMXV� LU� VLHNLDQW�
HIHNW\YLRV� PRQ V YHLNORV��

*DOLPD�NRQVWDWXRWL��NDG� WDLNRPRV�VNDWLQLPR�SULHPRQ V WXUL� WHQNLQWL�GDUEXRWRM WLNVOXV�� O NHVþLXV��
LQWHUHVXV� LU�SRUHLNLXV��9DGRYDL��QRU GDPL�LãYHQJWL�GLGHO V GDUEXRWRM NDLWRV� LU�GHPRW\YDFLMRV��SULYDOR�
WDLN\WL� QH� DWVNLUDV� PRW\YDYLPR� SULHPRQHV�� R� WREXOHVQLXV�� UDFLRQDOLXV� LU� ORJLãNDL� RULHQWXRWXV�
PRW\YDYLPR�SULHPRQL NRPSOHNVXV���

$SLEHQGULQDQW�JDOLPD�LãVNLUWL�VNDWLQLPR�VLVWHPDL�NHOLDPXV�UHLNDODYLPXV��LU��WHLJWL��NDG��
�� VNDWLQLPR�VLVWHPD�VXVLGHGD�Lã�SLQLJLQLR�LU�QHSLQLJLQLR�VNDWLQLPR�HOHPHQW �
�� SLQLJLQLR� VNDWLQLPR� VLVWHPD� WXUL� E WL� SDUHPWD� PRQ V YHLNORV� UH]XOWDWDLV� EHL� DVPHQLQLX�

NLHNYLHQR�GDUEXRWRMR�LQG OLX���



��

�� QHSLQLJLQLR� VNDWLQLPR� VLVWHPD� WXUL� QXPDW\WL� SULHPRQHV�� NXULRV� OHLVW GDUEXRWRMXL� VLHNWL�
JHUHVQL GDUER�UH]XOWDW � JHULDX�LãUHLNãWL�VDYH�NDLS�VSHFLDOLVW � SDVLHNWL�GLGHVQ PRUDOLQ SDVLWHQNLQLP �

9\NGRPD� PDWHULDOLQ LU� QHPDWHULDOLQ PRQ V VLVWHPD� � VXVLHWD� VX� GDUER� XåPRNHVþLR� RUJDQL]DYLPX��
7RG O EXV�DSWDUWRV�GDUER�XåPRNHVþLR�IRUPRV�

�

�����'DUER�XåPRNHVþLR�RUJDQL]DYLPR�WHRULQLDL�DVSHNWDL��
�.LHNYLHQDP� GDUEXL� UHLN W WDLN\WL� WRNL HNRQRPLQLR� PRW\YDYLPR� VLVWHP � NXUL� VNDWLQW GDUER�

QDãXP LU� GDUEXRWRMR� VXLQWHUHVXRWXP � 'DUEXRWRMDV� WXUL� E WL� MDXVWL�� NDG� Xå� VDYR� GDUE JDXQD�
SDNDQNDPDL� LU� WHLVLQJDL�� âLXRV� NODXVLPXV� VSUHQGåLDPH� GDUER� QRUPDYLPR� SULQFLSDLV�� GDO\YDYLPX�
SHOQXRVH�LU�SDQ��'DUER�XåPRNHVWLV�WXUL�VNDWLQWL�GDUEXRWRMXV�GLUEWL�JHULDX�LU�DWVDNLQJLDX�>���������@���

'DUER� XåPRNHVþLR� UHJODPHQWDYLPXL� QHPDå G PHV VNLULD� YDOVW\E � WHLV V DNWXRVH� WYLUWLQGDPD�
GDUEXRWRMDPV� JDUDQWXRMDP OHQJYDW �SDY\]GåLXL�� UHLNDODYLPDV� PRN WL� DWO\JLQLP � QH� PDåHVQ Xå�
PLQLPDO GDUER� XåPRNHVW ��� 7DþLDX� YDOVW\E V JDUDQWXRMDPRV� OHQJYDWRV� QHXåWLNULQD� LWLQ� SXLNDXV�
GDUEXRWRMR�GDUER��7RG O PRQ V��VLHNGDPRV�JHUHVQL YHLNORV� UH]XOWDW � GDUEXRWRMDPV�QXVWDWR�GDXJLDX�
WHLVL LU�JHUHVQHV�GDUER�XåPRNHVþLR�V O\JDV�QHL�WRV��NXULDV�JDUDQWXRMD�YDOVW\E � 7DLJL�GDUER�XåPRNHVW
UHJODPHQWXRMD�LU�YDOVW\E � LU�GDUEGDY\V���

7XR� SDJULQGX� VNLULDPL� GX� GDUER� XåPRNHVþLR� UHJODPHQWDYLPR� PHWRGDL� ±� YDOVW\ELQLV� LU� ORNDOLQLV�
� PRQ V YLGDXV��� PRQ � SDJDO� VDYR� SRUHLN SDVLULQNGDPD� WLQNDPLDXVL GDUER� XåPRNHVþLR� WYDUN LU�
IRUP EHL�QXVWDW\GDPD�SDJU VWDV�GDUER�QRUPDV�LU� NDLQLXV��WXUL�JDOLP\E SDVLHNWL�NLHNYLHQR�GDUEGDYLR�
WURNãWDP WLNVO ± NXR�JHULDX�SDQDXGRWL�NLHNYLHQR�GDUEXRWRMR�GDUER�SRWHQFLDOL � 3DWHLNVLPH�QXRVWDWDV��
NXULRV��P V PDQ\PX��SDG V QXVSU VWL��NRNLDV�GDUER�XåPRNHVþLR�V O\JDV�UHLN W WDLN\WL� PRQ MH�� N
SULYDOX�DWVLåYHOJWL�UHQNDQWLV�WDP�WLNU GDUER�XåPRNHVþLR�IRUP EHL�VLVWHP �

3DSUDVWDL�RUJDQL]DFLMD�GDUEXRWRMXL�DWVLO\JLQD�SLQLJDLV��1RUV�*��'HVVOHU�>�@�UDãR��NDG�QXVWDWDQW�GDUER�
DWO\J � VYDUEX��NDG�MLV�E W WHLVLQJDV�O\JLQDQW�M LãRU MH��O\JLQDQW�VX�NLW PRQL � LU�YLGXMH��O\JLQDQW�VX�
NLWDLV� PRQ V GDUEXRWRMDLV����

.LHN� UHLNLD� SLQLJ UH]XOWDW\YLDL� YHLNODL�PRW\YXRWL�� JLQþLMDPDVL� QXR� åPRJLãN M VDQW\NL WHRULMRV�
DWVLUDGLPR�� -RV� ãDOLQLQNDL� WYLUWLQD�� NDG� VYDUELDXVL UHLNãP WXUL� � VRFLDOLQLDL� SRUHLNLDL�� R� PRNVOLQ V
YDG\ERV� ãDOLQLQNDL� VLWLNLQ � NDG�PDWHULDOLQLV� �� HNRQRPLQLV�DWO\JLQLPDV�E WLQDL�SDGLGLQV�PRW\YDYLP �
7DþLDX� UHLNLD�� NDG� åPRQ V PDW\W U\ã WDUS� DOJRV� � LU� QDãXPR�� 1RU GDPDV� ã U\ã UDVWL�� /RZUHUV¶DV�
SDVL O DOJ VXVNLUVW\WL� WULV� NRPSRQHQWXV�� YLHQD� GDOLV� PRNDPD� Xå� SDUHLJDV� �� ML� YLHQRGD� YLVLHPV��



��

WXULQWLHPV�WDV�SDþLDV�SDUHLJDV��.LWD�GDOLV�SULNODXVR�QXR�VWDåR�LU�J\YHQLPR�O\JLR��7UHþLD�GDOLV�SULNODXVR�
QXR�DQNVþLDX�SDVLHNW UH]XOWDW �

.�� /XNRãHYLþLXV�� %�� 0DUWLQNXV� >��@� QXURGR�� NDG� YHLNVQLDL�� OHPLDQW\V� GDUER� DSPRN MLPR� O\J �
VNLUVWRPL�YLGLQLXV�LU�LãRULQLXV��.DLS�YLGLQLDL�YHLNVQLXV�QXURGR��NRQNUHWDXV�GDUER�YHUW � GDUEXRWRMR�YHUW
�VXVLMXVL VX� GDUEXRWRMR� NYDOLILNDFLMD��� GDUEGDYL LãJDOHV� PRN WL� WDP� WLNU DWO\JLQLP � ,ãRULQLXV�
YHLNVQLXV� QXURGR� ãLXRV�� GDUER� ULQNRV� V O\JRV�� HNRQRPLQ V O\JRV�� NRQNXUHQFLMD�� UHJLRQR� GDUER�
XåPRNHVþLR�O\JLV��J\YHQLPR�O\JLV��NROHNW\YLQ VXWDUWLV��Y\ULDXV\E SRYHLNLV�� VWDW\PDL��WHLV V DNWDL���

0DþHUQ\W �3DQRPDULRYLHQ >��@� SDWHLNLD� 5XVLMRV� WHLVLQLQN LãVNLULDPXV� NHWXULV� YHLNVQLXV��
OHPLDQþLXV�GDUER�XåPRNHVþLR�G\GåLXV���

�� WRV�ãDNRV��SURIHVLMRV���UHJLRQR�DU�DWLWLQNDPRMH�WHULWRULMRMH�QXVLVWRY M V GDUER�XåPRNHVWLV��
�� GDUEGDYLR�ILQDQVLQ V JDOLP\E V��
�� J\YHQLPR�YHUW �
�� GDUER�QDãXPDV��

-DNXWLV�� 3HWUDãNHYLþLXV�� 6WHSDQRYDV�� âHþNXW � =DLFHY� � 3ODþHQ\W � 'DXVNLQGDV�� >��@� QXURGR� ãLXRV�
SDJULQGLQLXV�GDUER�XåPRNHVþLR�GLIHUHQFLDFLMRV�YHLNVQLXV��

�� .YDOLILNDFLMD� ±� ãLXRODLNLQ V JDP\ERV� SRUHLNLXV� WHQNLQD� QH� GDUER� M JD� DSVNULWDL�� EHW� GDUER�
M JD��WXULQWL�WDP�WLNU NYDOLILNDFLM �

�� 'DUER�V O\JRV�± MHL�VNLUWLQJR� VXQNXPR�GDUEDL�E W DSPRNDPL�YLHQRGDL�� VXVLGDU\W OHQJYR�
GDUER�QRULQþL åPRQL SHUWHNOLXV��SDO\JLQWL�VX�WRNLR�GDUER�YLHW VNDLþLXPL��R�VXQNLHPV�GDUEDPV�DWOLNWL�
GDUEXRWRM WU NW � âL�GLVSURSRUFLMD� ULQNRV�V O\JRPLV�SDQDLNLQDPD�VDQW\NLQDL�GLGLQDQW�VXQNL GDUE LU�
PDåLQDQW�OHQJY GDUE DSPRN MLP �

�� $WVDNRP\E ± WDL�V O\JRV��XåWLNULQDQþLRV�VDQW\NLQDL�GLGHO GDUER�YLHWRV�LQG O HNRQRPLQLXV�
PRQL YHLNORV�UH]XOWDWXV��

�� 0RQRSROL]DFLMD�±�GDUER�XåPRNHVþLXL�GDUR� WDND� WDL�� DU� JDPLQDPRV�SURGXNFLMRV�SDUGDYLPR�
ULQNRMH� PRQ V SDG WLV�\UD�PRQRSROLQ �

�� 'DUER� DSOLQND�� 'DUEXRWRMXL� WXUL� E WL� SDSLOGRPDL� DSPRNDPD� Xå� NLHNYLHQ GDUER� YDODQG
NHQNVPLQJRPLV�V O\JRPLV���

'DUER�XåPRNHVW WLHVLRJLDL�DUED�QHWLHVLRJLDL� WDNRMD�HLO LãRULQL LU�YLGLQL YHLNVQL � 6 O\JLQDL�SDJDO�
DQDOL]XRW OLWHUDW U >����������@�ãLXRV�YHLNVQLXV�JDOLPD�LãVNLUWL� GYL�JUXSHV�±�LãRULQLXV�LU�YLGLQLXV��åU����
SDY�����

�



��

,ãRULQLDL�YHLNVQLDL 9LGLQLDL�YHLNVQLDL

'$5%2�
8ä02.(67,6

'DUER�ULQNRV�V O\JRV

'DUER�XåPRNHVþLR
O\JLV�UHJLRQH

*\YHQLPR�O\JLV

.ROHNW\YLQ �VXWDUWLV

9\ULDXV\E V�SRYHLNLV

.RQNUHWDXV�GDUER�YHUW

'DUEXRWRMR�UHOLDW\YL�YHUW

'DUEGDYLR�LãJDO V�PRN WL

� SDY��'DUER�XåPRNHVþLR�G\G WDNRMDQW\V�YHLNVQLDL�
âDOWLQLV��6DNDODV�$��9DQDJDV�3��LU�NW��3UDPRQ V PRQL YDG\ED�±�.DXQDV��7HFKQRORJLMD��������� 6SHFLDOLVWDL�� QDJULQ GDPL� GDUER� XåPRNHVþLR� G\G OHPLDQþLXV� YHLNVQLXV�� LãVNLULD� HLO LãRULQL LU�

YLGLQL YHLNVQL � âLH� YHLNVQLDL� WLHVLRJLDL� LU� QHWLHVLRJLDL� WXUL� WDNRV� GDUER� DSPRN MLPXL�� âLDPH� GDUEH�
E WLQD� SDQDJULQ WL� ãLXRV� YHLNVQLXV�� NXULH� WDNRMD� � GDUER� DSPRN MLP � 'DUER� XåPRNHVþLR� G\G
WDNRMDQþLXV� YHLNVQLXV� QHUHLNLD� WDSDWLQWL� VX� GDUER� XåPRNHVþLR� G\G UHJODPHQWXRMDQþLDLV� LãRULQLDPV� LU�
YLGLQLDPV� YHLNVQLDPV�� .DLS� UDãR� DXWRULXV� >�@�� GDXJHOLV� DXWRUL DSLE GLQGDPL� LãRULQLXV� YHLNVQLXV�
WDNRMDQþLXV�GDUER�XåPRNHVW � UDãR�DSLH�PLQLPDOL DOJ � 3ODþLDX�LãRULQLDL�LU�YLGLQLDL�GDUER�XåPRNHVþLR�
G\G WDNRMDQW\V�YHLNVQLDL�EXV�DSE GLQWL�NLWRVH�ãLR�GDUER�VN\ULXRVH��

���
�������,ãRULQLDL�GDUER�XåPRNHVþLR�G\G WDNRMDQW\V�YHLNVQLDL�

� 'DUER�ULQNRV�V O\JRV� >�������@��'DUER�ULQND� URGR�NYDOLILNXRWRV�GDUER�M JRV�SDVL ORV� LU�SDNODXVRV�
VDQW\N � .DLS�SDVL OD�YLUãLMD�SDNODXV � GDUEGDYLDL�JDOL�PRN WL�PDåLDX�� ,U� DWYLUNãþLDL��NDL�NYDOLILNXRWRV�
GDUER� M JRV� SDNODXVD� YLUãLMD� SDVL O � GDUEGDYLDL� SULYHUVWL� GLGLQWL� GDUER� XåPRNHVW � 7DþLDX� SDVLWDLNR�
DWYHM � NDL� ãLV� G VQLQJXPDV� LãQ\NVWD�� 3DY\]GåLXL�� SURIV MXQJRV� JDOL� SULYHUVWL� GDUEGDYLXV�PRN WL� JHU
GDUER�XåPRNHVW QHW� HVDQW�GLGHOLDP�ãLRV�SURIV MXQJRV�QDUL EHGDUEL VNDLþLXL��7DL� WUXQND�QHLOJDL��QHV�
WXUL�E WL�SDLVRPD� PRQ V JDOLP\E V PRN WL�GLGHVQ DWO\JLQLP � 3ULHãLQJX�DWYHMX�JDOLPD� PRQ SULYHVWL�
SULH�EDQNURWR��

'DUER� XåPRNHVþLR� O\JLV� UHJLRQH� RULHQWXRMD� GDUEGDYLXV� PRN WL� WDP� WLNURV� VSHFLDO\E V LU�
NYDOLILNDFLMRV� GDUEXRWRMDPV� WRNLR� O\JLR� GDUER� XåPRNHVW � NRNV� PRNDPDV� ãLDPH� UHJLRQH� SDQDãLHPV�
GDUEXRWRMDPV��7DL�VXVLM VX�J\YHQLPR�O\JLX�YLHQDPH�DU�NLWDPH�UHJLRQH��



��

*\YHQLPR� O\JLV� .ROHNW\YLQ VH� VXWDUW\VH� SDSUDVWDL� QXPDWRPDV� GDUER� XåPRNHVþLR� O\JLR�
LQGHNVDYLPDV��DWVLåYHOJLDQW� LQIOLDFLMRV�NRHILFLHQW � *\YHQLPR�O\JLV�QXR�GDUER�XåPRNHVþLR�SULNODXVR�
QH� WLN� WRG O�� NDG� WDLNRPDV� GDUER� XåPRNHVþLR� LQGHNVDYLPDV� DWVLåYHOJLDQW� NDLQDV�� EHW� G O WR�� NDG�
YLGXWLQLV�GDUER�XåPRNHVWLV�ãDO\MH�SULNODXVR�QXR�J\YHQLPR�O\JLR��

.ROHNW\YLQ VXWDUWLV� 9LHQD�VYDUELDXVL SURIV MXQJ NROHNW\YLQ V VXWDUWLHV�VX�GDUEGDYLX�IXQNFLM
\UD�VXVLWDULPDV�G O GDUER�LU�GDUER�XåPRNHVþLR�V O\J � 3URIV MXQJ WLNVODV�±�VXGDUDQW�QDXM NROHNW\YLQ
VXWDUW � SDVLHNWL�UHDODXV�GDUER�XåPRNHVþLR�SDGLG MLP � 7RG O WXRVH�UHJLRQXRVH��NXU�JHUDL�RUJDQL]XRWRV�
SURIV MXQJRV��GDUER�XåPRNHVþLDL�GLGHVQL��

9\ULDXV\E V SRYHLNLV� 9\ULDXV\E UHJXOLXRMD�ELXGåHWLQL VWDLJ GDUER�XåPRNHVþLR�G\G � 9LVLHPV�
GDUEXRWRMDPV�/5�9\ULDXV\E QXVWDWR�PLQLPDO GDUER�XåPRNHVW � WDLSRJL� VWDW\PDLV�UHJODPHQWXRMDPDV�
GDUER�DSPRN MLPDV�Xå�GDUE QDNW � ãYHQþL GLHQRPLV�LU�YLUãYDODQGåLXV��>������������S�@�

'DUER�XåPRNHVWLV���WDL�SLQLJLQLV�DWO\JLV�Xå�DWOLNW GDUE � NXULV�QXPDWRPDV�GDUER�VXWDUW\MH��'DUER�
XåPRNHVWLV� DSLPD� SDJULQGLQ GDUER� XåPRNHVW LU� YLVXV� SDSLOGRPXV� XåGDUELXV�� 'DUER� XåPRNHVWLV�
/LHWXYRMH� \UD� UHJODPHQWXRWDV� /LHWXYRV� 5HVSXEOLNRV� GDUER� NRGHNVH>��@� �;9� VN\ULXV� �� ³'DUER�
XåPRNHVWLV�� *DUDQWLMRV� LU� NRPSHQVDFLMRV´��� 'DUER� XåPRNHVþLR� G\GåLR� QXVWDW\PDV� Q UD�
UHJODPHQWXRMDPDV�� WRG O VNLULDVL� SULNODXVRPDL� QXR� PRQ V�� VWDLJRV�� RUJDQL]DFLMRV�� YHLNORV� VULWLHV��
UH]XOWDW LU�SDQ��.RQNUHþLXV�YDODQGLQLXV�DWO\JLXV��P QHVLQHV�DOJDV��NLWDV�GDUER�DSPRN MLPR�IRUPDV�LU�
V O\JDV�� GDUER� QRUPDV� PRQ VH� QXVWDWR� PRQL VDYLQLQNDL� �GDUEGDYLDL�� LU� WHLVLQD� NROHNW\YLQ VH� DUED�
GDUER� VXWDUW\VH� /LHWXYRV� 5HVSXEOLNRV� VWDW\P QXVWDW\WD� WYDUND�� 9LVJL� GDUEXRWRM GDUER� XåPRNHVWLV�
QHJDOL�E WL�PDåHVQLV�QHL�QXVWDW\WDV�PLQLPDOXV�YDODQGLQLV�DWO\JLV�LU�PLQLPDOL�P QHVLQ DOJD��âLXR�PHWX�
SDJDO� /LHWXYRV� 5HVSXEOLNRV� 9\ULDXV\E V ����� P�� EDODQGåLR� �� G�� QXWDULP 1U�� ����PLQLPDOXV�
YDODQGLQLV� DWO\JLV� \UD� ����� OLWR�� R� PLQLPDOL� P QHVLQ DOJD� �� ���� OLW GDUEXRWRMDPV�� GLUEDQWLHPV�
PRQ VH�� VWDLJRVH��RUJDQL]DFLMRVH��QHSDLVDQW�QXRVDY\E V IRUPRV�� LU�NLWLHPV�DVPHQLPV��NXULHPV�WHLV V
DNW QXVWDW\WD�WYDUND�WDLNRPD�PLQLPDOLRML�P QHVLQ DOJD���

�
�������9LGLQLDL�GDUER�XåPRNHVþLR�G\G WDNRMDQW\V�YHLNVQLDL�

�.RQNUHWDXV� GDUER� YHUW �åU�� �� SDY���� PRQ V�� QHWXULQþLRV� IRUPDOLRV� GDUER� XåPRNHVþLR� RUJDQL�
]DFLMRV� �QXRVWDW ��� NLHNYLHQR� GDUER� YHUW QXVWDWR� VXEMHNW\YLDL�� 7DGD� GDUER� XåPRNHVþLR� G\G PDåLDX�
OHPLD� GDUER� ULQND� DUED� NROHNW\YLQ V VXWDUW\V�� PRQ V�� WXULQþLRV� QXRVWDWDLV� UHJODPHQWXRW GDUER�
XåPRNHVþLR�RUJDQL]DFLM � GDåQLDXVLDL�YLHQRNLX�DUED�NLWRNLX�GDUE YHUWLQLPR�PHWRGX�QXVWDWR�NLHNYLHQR�
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NRQNUHWDXV�GDUER�YHUW � .DL�GDUER�XåPRNHVþLR�UHJODPHQWDV�DSWDULDPDV�NROHNW\YLQ VH�VXWDUW\VH��GDUE
YHUWLQLPR� PHWRGDL� SDGHGD� WDV� VXWDUWLV� VXGDU\WL�� R� Y OLDX� NRQWUROLXRWL�� DU� ODLNRPDVL� VXWDUW GDUER�
XåPRNHVþLR�V O\J �

� SDY��'DUEXRWRM QRU LU� PRQ V JDOLP\EL EDODQVDV�
âDOWLQLV�9��6DNDODV��Ä3HUVRQDOR�YDOG\PDV³�

�
5HOLDW\YL�GDUEXRWRMR�YHUW ± VYDUELXV�YLGLQLV�GDUER�XåPRNHVþLR�G\G WDNRMDQW\V�YHLNVQ\V� âLV�

YHLNVQ\V� VXVLM V VX� GDUEXRWRMR� NYDOLILNDFLMD�� $WLWLQNDPRV� NYDOLILNDFLMRV� GDUEXRWRMR� SDUHQJLPXL�
UHLNDOLQJRV� WDP� WLNURV� V QDXGRV�� 0DQR� QXRPRQH�� GDUER� XåPRNHVþLR� G\G WLNVOLQJD� PDNVLPDOLDL�
LQGLYLGXDOL]XRWL� SDJDO� DWOLHNDPR� GDUER� WXULQ � WDLS� SDW� SDJDO� GDUEXRWRMR� HOJHV GDUEH�� SDVLWHONLDQW�
YDLULXV�GDUEXRWRM VNDWLQLPR�E GXV��NDG�MLH�VLHNW QXRODW�WREXOLQWL�VDYR�GDUER�NRN\E �

'DUEGDYLR� LãJDO V PRN WL�� %LXGåHWLQ VH� RUJDQL]DFLMRVH� GDUER� XåPRNHVþLR� G\GLV� SULNODXVR� QXR�
VNLULDP O ã Lã� YDOVW\E V ELXGåHWR�� .LWRVH� PRQ VH� GDUER� XåPRNHVþLR� G\GLV� ULERMDPDV� SHOQR�� NXU
PRQ WXUL� JDXWL� SDUGDYXVL� SURGXNFLM DUED� SDVODXJDV�� 7XRPHW� PRQ V LãJDOHV� PRN WL� GLGHVQ DU�
PDåHVQ DWO\JLQLP Lã�GDOLHV�OHPLD�GDUEXRWRM GDUER�SURGXNW\YXPDV��

1XVWDWDQW�GDUEXRWRMR��GDUER�XåPRNHVW DXWRULDL�>��@�UHNRPHQGXRMD� YHUWLQWL�ãLXRV�YHLNVQLXV��
�� LãVLPRNVOLQLPDV���
�� SURIHVLQ SDWLUWLV���
�� VSUHQGLP SUL PLPR�PDVWDV�LU�YHLNLPR�ODLVY �

.YDOLILNDFLMD�6XJHE MLPDL� 'DUER�YHUW ,ãJDO V PRN WL�

PRQ

.RQNXUHQWDL� 'DUER�ULQND�

3RUHLNLDL / NHVþLDL

äPRJXV

,QIRUPDFLMD

%$/$16$6�
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�� VDYDUDQNLãNXPDV�LU�N U\ELãNXPDV���
�� DWVDNRP\E �
�� GDUER�VXQNXPDV���
�� GDUER�V O\JRV��

(NRQRPLQ V V O\JRV�� NRQNXUHQFLMD� WDLS� SDW� YHLNLD� GDUEGDYLR� LãJDOHV� PRN WL�� .RQNXUHQFLMD� JDOL�
SULYHUVWL�PDåLQWL�SURGXNFLMRV�NDLQDV� LU� WRNLX�E GX�PDåLQWL� PRQ V SDMDPDV��'DUEGDYLDL� WXUL� ULQNWLV� DU�
DWOHLVWL�GDUEXRWRM � DU�PDåLQWL�DOJDV��>�����@��

�

� SDY��'DUEXRWRM DVPHQLQLR�LQG OLR�YHUWLQLPDV�
�âDOWLQLV���6DNDODV�$��3HUVRQDOR�YDG\ED��±�9LOQLXV��0DUJL�UDãWDL������>��@�

�1XVWDWDQW� GDUEXRWRMDPV� GDUER� XåPRNHVW E WLQD� SDDLãNLQWL� GDUEXRWRMXL� NR� Lã� MR� WLNLPDVL� LU�
NRG O QXVWDWRPD�MDP�WRNLR�G\GåLR�GDUER�XåPRNHVWLV��åU����SDY����
�

�����'DUER�XåPRNHVþLR�IRUPRV�
�
1HDEHMRMDPD�� NDG� GDUEXRWRM VXLQWHUHVXRWXPDV� JHUDL� GLUEWL� GLGåLD� GDOLPL� SULNODXVR� QXR� PRQ V

WDLNRP SRYHLNLR� SULHPRQL � ,�� %XþL QLHQ >�@� SDå\PL�� NDG� YLHQDV� XQLYHUVDOLDXVL YHLNVQL �
PRW\YXRMDQþL åPRQHV�GDUEXL��\UD�GDUER�XåPRNHVWLV��

3DJULQGLQLDL�GDUER�DSPRN MLPR�VLVWHPRV�UHLNDODYLPDL���
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�� QHSDNDQND�PRN WL� GLGHO GDUER� XåPRNHVW � UHLNLD� RULHQWXRWLV� QH� NLHN\ELQ � EHW� NRN\ELQ
GDUER�DSPRN MLPR�VLVWHPRV�DVSHNW �

�� GDUER�DSPRN MLPR�VLVWHPD�WXUL�E WL�WHLVLQJD��DLãNL��VXSUDQWDPD��GDUER�DSPRN MLPR�VLVWHPD�
WXUL�E WL�SDWUDXNOL��OHLGåLDQWL�SULLPWL��LãODLN\WL�LU�XJG\WL�NYDOLILNXRWXV�GDUEXRWRMXV���

�� GDUER� DSPRN MLPR� VLVWHPD� WXUL� VNDWLQWL� GDUEXRWRMXV� VLHNWL� WRNL GDUER� UH]XOWDW � NXULH�
DWQHãW QDXG PRQHL��GDUER�DSPRN MLPR�VLVWHPD�WXUL�E WL�GLQDPLãND��GDUER�DSPRN MLPR�VLVWHPD�WXUL�
E WL�JODXGåLDL�VXVLMXVL�VX� PRQ V SHUVRQDOR�SROLWLND���

6NLULDPRV�GYL�SDJULQGLQ V GDUER�XåPRNHVþLR� IRUPRV��YLHQHWLQ LU� ODLNLQ �åU���� OHQWHO ��� YDLULRV�
SUDNWLNRMH� WDLNRPRV�GDUER�XåPRNHVþLR� IRUPRV�GDåQLDXVLDL� \UD�ãL ED]LQL IRUP DWPDLQRV��9LHQHWLQ
GDUER� XåPRNHVþLR� IRUPD�7HLJLDPD�� NDG� WDL� \UD� VHQLDXVLD� GDUER� XåPRNHVþLR� IRUPD�� -L� V NPLQJDL�
WDLNRPD� LNL� ãL GLHQ � 9LHQHWLQ GDUER� XåPRNHVþLR� IRUPD� QDXGRMDPD� WXRPHW�� NDL� WDP� WLNUR� GDUER�
UH]XOWDWXV�JDOLPD�LãPDWXRWL�NRQNUHþLDLV�PDWDLV��YLHQHWDLV��LOJLR��SORWR��W ULR��VYRULR�LU�NW��PDWDLV��LU�NDL�
GDUEXRWRMDV�WXUL�JDOLP\E GLGLQWL�GDUE DSLPW � SDO\JLQWL�VX�QXVWDW\WRPLV�QRUPRPLV��

-HL� GDUEXRWRMR� GDUER� DU� MR� GDUER� UH]XOWDW QHJDOLPD� LãPDWXRWL� NRQNUHþLDLV� PDWDLV�� SDVLUHQNDPD�
ODLNLQ GDUER� XåPRNHVþLR� IRUPD�� 7DLNDQW� YLHQHWLQ GDUER� XåPRNHVþLR� IRUP � GDUEXRWRMDL� \UD� ODELDX�
VXLQWHUHVXRWL� GLUEWL� QDãLDX� LU� NHOWL� VDYR� NYDOLILNDFLM � WRG O M GDUER� QDãXPDV� E QD� GLGHVQLV� QHL�
ODLNLQLQN � %HMH��SDSUDVWDL�QXVWDWRPL�LU�GLGHVQL�PRN MLPR� NDLQLDL��7RG O YLHQHWLQ V GDUER�XåPRNHVþLR�
IRUPRV�WDLN\PDV�OHLGåLD�VXGHULQWL�DVPHQLQLXV�LU� PRQ V LQWHUHVXV���

7DþLDX�� SULHã� GLHJLDQW� ãL PRN MLPR� IRUP � E WLQD� WDP� SDVLUXRãWL�� WXUL� E WL� WLQNDPDL� QXVWDW\WRV�
GDUE QRUPRV�� WLNVOLDL� WYDUNRPD� M Y\NG\PR�� GDUER� ODLNR� DSVNDLWD�� NRQWUROLXRMDPD� DWOLHNDP GDUE
NRN\E � SDJU VWDV� GDUE WDULILNDYLPDV�� 'DUER� XåPRNHVþLR� IRUPRV� NRQNUHþLRMH� PRQ MH� VXVLGHGD� Lã�
GDUER�XåPRNHVþLR� VLVWHP � WDP� WLNUDV� VLVWHPDV�GDUER�XåPRNHVþLR� IRUPRV� VNLUVWRPRV�SDJDO� YDLULXV�
SRå\PLXV�� 3DJDO� GDUER� XåPRNHVþLR� VXG W YLHQHWLQ GDUER� XåPRNHVþLR� IRUPD� JDOL� E WL� VNLUVWRPD�
YLHQHWLQ SDSUDVW M LU�YLHQHWLQ SUHPLMLQ VLVWHPDV���

(VDQW�SDSUDVWDMDL�GDUER�XåPRNHVþLR�VLVWHPDL��LQGLYLGXDOXV�GDUER�XåPRNHVWLV�DSVNDLþLXRMDPDV�WYLUW
WDULILQ NDLQ GDXJLQDQW� Lã� SDJDPLQWRV�SURGXNFLMRV� NLHNLR� DUED� DWOLNW GDUE DSLPWLHV��3DJDO� DXWRULXV�
>�����������@����OHQWHO MH�SDWHLNVLPH�SDJULQGLQHV�GDUER�XåPRNHVþLR�IRUPRV�EHL�DWPDLQRV��

�
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� OHQWHO

3DJULQGLQ V GDUER�XåPRNHVþLR�IRUPRV�
�

��/DLNLQ GDUER�XåPRNHVþLR�IRUPD� ��9LHQHWLQ GDUER�XåPRNHVþLR�IRUPD�
3DSUDVWD�
3UHPLMLQ
9DODQGLQ
3DPDLQLQ

6DYDLWLQ LU�NW��

$NRUGLQ
7LHVLRJLQ
1HWLHVLRJLQ
3URJUHV\YLQ
5HJUHV\YLQ

,QGLYLGXDOL�LU�NW��

3DVLUHQNDQW�GDUER�XåPRNHVþLR�IRUPDV�LU�VLVWHPDV��UHLNLD�VLHNWL�ãL SDJULQGLQL WLNVO �
�� SDG WL� NRQNXUXRWL� GDUER� ULQNRMH�� QHV� QXVWDþLXV� SHU� PDå GDUER� XåPRNHVþLR� O\J � PRQ

QHVXJHE V SULWUDXNWL�LU�LãODLN\WL�UHLNLDP GDUEXRWRM �
�� JDUDQWXRWL�GDUER�V QDXG HIHNW\YXP � W�\��NXUWL�SULGHGDP M YHUW EH�SDSLOGRP V QDXG �
�� PRW\YXRWL�GDUEXRWRMXV�JHULDX�DWOLNWL�GDUEXV��

'DUER�DSPRN MLPR�VLVWHPD�YDLGLQD�VNDWLQDP M YDLGPHQ � ML�WXUL�E WL�WHLVLQJD��QHãDOLãND��QXRVHNOL�LU�
DLãNL�� 'DUER� XåPRNHVWLV� WXUL� E WL� LãPRN WDV� ODLNX� LU� XåWLNULQWL� DWJDOLQ U\ã VX� DWOLNWX� GDUEX�� %H� WR��
LGHDOLX� DWYHMX� XåPRNHVWLV� WXUL� UHPWLV� GDUEXRWRMR� YHLNOD�� R� NXU� WDL� QH PDQRPD�� �� YLVRV� NRPDQGRV�
�EULJDGRV��GDUEX��W�\��NROHNW\YLQLX�DSPRN MLPX��

�
�������9LHQHWLQ GDUER�XåPRNHVþLR�IRUPD�

� 9LHQHWLQ GDUER�XåPRNHVþLR� IRUPD��NDL�GDUER�XåPRNHVWLV�VNDLþLXRMDPDV�Xå�DWOLNW GDUER�YLHQHW �
3DVLULQNXV� WLHVLRJLQ YLHQHWLQ GDUER� XåPRNHVþLR� IRUP � GDUER� XåPRNHVWLV� GLG MD� SURSRUFLQJDL�
SDJDPLQWDP� SURGXNFLMRV� NLHNLXL�� WRG O ãL� VLVWHPD� UDFLRQDOL�� NDL� DNFHQWXRMDPDV� NLHN\ELQLV� UH]XOWDWDV��
7DþLDX�QRULQW�WDLN\WL�WRN GDUER�XåPRNHVW UHLNLD�WDP�WLNU V O\J �

�� WXUL�E WL�OHQJYDL�LãPDWXRMDPDV�GDUEDV�QDW ULQH�LãUDLãND���
�� GLGHOLV�GDUER�JUHLWLV�QHWXUL�QHLJLDPDL� WDNRWL�GDUER�NRN\E V���
�� GLGåLDXVL WDN GDUER�UH]XOWDWDPV�WXUL�WXU WL�SDWV�åPRJXV���

3DSUDVWD�YLHQHWLQ GDUER�XåPRNHVþLR�IRUPD�WDLNRPD�UHWDL��'DåQLDXVLDL�SDVLUHQNDPRV�NRPELQXRWRV�
YLHQHWLQLR� GDUER� XåPRNHVþLR� IRUPRV�� 9LHQHWLQ GDUER� XåPRNHVþLR� IRUPD� \UD� YLHQD� VHQLDXVL � âLXR�
DWYHMX�� GDUER� XåPRNHVþLR� G\GLV� WLHVLRJLDL� SULNODXVR� QXR� QXVWDW\WRV� NRN\E V DWOLNWR� GDUER� NLHNLR��
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DWVLåYHOJLDQW� GDUER� WXULQ LU� V O\JDV�� 3DSUDVWDL� YLHQHWLQLV� GDUER� XåPRNHVWLV� GDUEXRWRMDPV�
VNDLþLXRMDPDV� DWVLåYHOJLDQW� NDLQLXV�� WDLNRPXV� Xå� WDP� WLNU GDUE LU� DWOLNW GDUE NLHN � 3DVDN�
DXWRULDXV� >��@�� YLHQHWLQ GDUER� XåPRNHVþLR� IRUPD� QDXGRMDPD� WXRPHW�� NDL� WDP� WLNUR� GDUER� UH]XOWDWXV�
JDOLPD�LãPDWXRWL�NRQNUHþLDLV�PDWDLV��YLHQHWDLV��LOJLR��SORWR��W ULR��VYRULR�LU�NW��PDWDLV��LU�NDL�GDUEXRWRMDV�
WXUL�JDOLP\E GLGLQWL�GDUE DSLPW � SDO\JLQWL�VX�QXVWDW\WRPLV��QRUPRPLV���

5HPLDQWLV� DVPHQLQH� SDWLUWLP� JDOLX� WHLJWL� NDG� WDLNDQW� YLHQHWLQ GDUER� XåPRNHVþLR� IRUP �
GDUEXRWRMDL�\UD�ODELDX�VXLQWHUHVXRWL�GLUEWL�QDãLDX�LU�NHOWL�VDYR�NYDOLILNDFLM � WRG O M GDUER�QDãXPDV�E QD�
GLGHVQLV�QHL�ODLNLQLQN � %HMH��SDSUDVWDL�QXVWDWRPL�LU�GLGHVQL�PRN MLPR� NDLQLDL��7RG O YLHQHWLQ V GDUER�
XåPRNHVþLR� IRUPRV� WDLN\PDV� OHLGåLD� VXGHULQWL� DVPHQLQLXV� LU� PRQ V LQWHUHVXV��7DþLDX��SULHã� GLHJLDQW�
ãL PRN MLPR� IRUP � E WLQD� WDP� SDVLUXRãWL�� WXUL� E WL� WLQNDPDL� QXVWDW\WRV� GDUE QRUPRV�� WLNVOLDL�
WYDUNRPD� M Y\NG\PR��GDUER� ODLNR�DSVNDLWD��NRQWUROLXRMDPD�DWOLHNDP GDUE NRN\E � SDJU VWDV�GDUE
WDULILNDYLPDV���

9LHQHWLQLV�GDUER�XåPRNHVWLV�VNDLþLXRMDPDV�SDJDO�IRUPXO �
Z  �Y�î�T� ����

þLD��
Z ± YLHQHWLQLV�GDUER�XåPRNHVWLV��SLQLJLQLDL�YLHQHWDL���
Y ± NDLQLV�Xå�DWOLNWR�GDUER�DU�SDJDPLQWRV�SURGXNFLMRV�YLHQHW �SLQLJLQLDL�YLHQHWDL���
T ± DWOLNW GDUE DU�SDJDPLQWRV�SURGXNFLMRV�NLHNLV��YLHQHWDL���>�������S�@�
3DY\]G\V��GDUELQLQNXL�Xå�YLHQ JDPLQLR�YLHQHW SR���OLW � YLV DWO\JLQLP LU�XåPRNHVW Xå�YLHQ

JDPLQ SDYDL]GXRVLPH�JUDILNX����SDY���
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� SDY��9LHQHWLQ GDUER�XåPRNHVþLR�IRUPD��
âDOWLQLV��%��0DUWLQNXV��$��6DYDQHYLþLHQ � 'DUER�HNRQRPLND�±�.DXQDV��7HFKQRORJLMD������>��@�

�



��

.DLS�PDW\WL�Lã���SDYHLNVOR���Xå�NLHNYLHQ SDSLOGRP YLHQHW GDUELQLQNDV�JDXV���OLW � YDGLQDVL�MDP�
SHU� YDODQG SDJDPLQXV� QH� ��� R� �� YLHQHW � YDODQGLQLV� XåPRNHVWLV� EXV� QH� ��� R� �� OLW � WDþLDX� GDUER�
XåPRNHVþLR�GDOLV�JDPLQLR�VDYLNDLQRMH�OLNV�WD�SDWL��

9LHQHWLQLV�GDUER�XåPRNHVWLV�GDXJLDXVLD�WDLNRPDV�GDUELQLQNDPV��NXUL�GDUE OHQJYD�LãUHLNãWL�
NLHN\ELQLDLV�YLHQHWDLV�>��@���âLDL�VLVWHPDL�WDLN\WL�E WLQRV�SULHODLGRV��

�� GDUEDV�WXUL�E WL�YHUWLQDPDV�QDW ULQH�LãUDLãND��
�� GLGHOLV�GDUER�JUHLWLV�QHWXUL� WDNRV�DWOLHNDPR�GDUER�NRN\EHL��
�� GLGåLDXVL WDN GDUER�UH]XOWDWDPV�WXUL��SDWV�GDUEXRWRMDV��

3DVWDUXRMX�PHWX�YLHQHWLQLV�GDUER�XåPRNHVWLV�GDXJLDXVLD�WDLNRPDV�GDUELQLQNDPV�NXUL GDUE OHQJYD�
LãUHLNãWL� NLHN\ELQLDLV� YLHQHWDLV� LU� NXULH� GLUED� VPXONLRVH� DU� YLGXWLQ VH� PRQ VH�� 3DVWDURMR� PHWR�
YLHQHWLQLR� GDUER� XåPRNHVþLR� GDOLHV� GDUER� DSPRN MLPH� PDå MLPR� WHQGHQFLMDV� SDVDN� DQDOL]XRWRV�
OLWHUDW URV�>���������@GDXJLDXVLDL�O P WU\V�SULHåDVW\V��

��� WHFKQRORJLMRV�SDåDQJD�DLãNLDL�SDURG � NDG�YLHQHWLQLV�GDUER�XåPRNHVWLV�\UD�QHHIHNW\YXV�WLHN�
SURGXNFLMRV� LãGLUELR� GLGLQLPR�� WLHN� SURGXNFLMRV� NRN\E V JHULQLPR� SRåL ULDLV�� âLXRODLNLQ PLV�
PHFKDQL]DFLMRV� LU�DXWRPDWL]DFLMRV�V O\JRPLV�SURGXNFLMRV� LãGLUELR�GLGLQLPDV�GDXJLDX�SULNODXVR�QH�QXR�
LQGLYLGXDOL GDUEXRWRMR� SDVWDQJ � EHW� QXR� NROHNW\YR� EHQGU SDVWDQJ JHULDX� SDQDXGRWL� UHQJLPXV��
åDOLDYDV��GDUER�ODLN � WREXOLQWL�GDUER�RUJDQL]DYLP � 3URGXNFLMRV�NRN\E V JHULQLPDV� WDLS�SDW�SULNODXVR�
QXR� EHQGU YLV GDUEXRWRM SDVWDQJ � LU� PRQ V NRN\E V SROLWLNRV�� 3URGXNFLMRV� NRN\E V JHULQLPR�
NODXVLPDL�WDPSD�\SDþ�VYDUE V��QHV�NRN\E WDPSD�OHPLDPX�YHLNVQLX�NRQNXUHQFLQ MH�YLGDXV�LU�XåVLHQLR�
ULQN VLVDYLQLPR�NRYRMH��

��� ãLXRODLNLQ V JDP\ERV� V O\JRV� \UD� ODEDL� GLQDPLãNRV� LU� WRG O ODEDL� GDåQDL� UHLNLD� NHLVWL�
UHQJLPXV� LU� GDUER� IXQNFLMDV� EHL� YHLNVPXV�� % WLQD� GDåQDL� NHLVWL� GDUER� QRUPDV� LU� NDLQLXV�� R� ãL
SDNHLWLP V QDXGRV� ODEDL� GLGHO V�� 7DLJL� ãLXRODLNLQ PLV� V O\JRPLV� YLHQHWLQLR� GDUER� XåPRNHVþLR�
WDLN\PDV�GDXJHOLX�DWYHMX�GDURVL�HNRQRPLãNDL�QHWLNVOLQJDV��

��� WDLNDQW� YLHQHWLQLR� GDUER� XåPRNHVþLR� IRUP \UD� VXQNX� HNRQRPLQLDLV� VYHUWDLV� NRQWUROLXRWL�
SDJULQGLQLR� LU� SDSLOGRPR� DSPRN MLPR�Xå� GDUE LãODLGDV��7DLNDQW� ãL VLVWHP QHJDOLPD� VXVWDEG\WL� ãL
LãODLG GLG MLPR��R�WDL�VDYR�UXRåWX�VXNHOLD�LQIOLDFLM �



��

�������9LHQHWLQ V GDUER�XåPRNHVþLR�IRUPRV�DWPDLQRV�
�PRQ VH�WDLNRPRV� YDLULRV�YLHQHWLQLR�GDUER�XåPRNHVþLR�IRUPRV�DWPDLQRV��VNDLW\WRMH�OLWHUDW URMH�

JDOLPD�LãVNLUL�ãLDV>�������@��
�� SDJDO�GDUER�XåPRNHVþLR�G\G ± YLHQHWLQ SDSUDVWRML�LU�YLHQHWLQ SUHPLMLQ �
�� SDJDO�GDUER�UH]XOWDW GHWDOL]DYLP ± DNRUGLQ �
�� SDJDO�GDUER�UH]XOWDW WDN WLHVLRJLQ LU�QHWLHVLRJLQ �
�� SDJDO� NDLQL SDVWRYXP SURJUHV\YLQ � UHJUHV\YLQ LU�SDVWRYL NDLQL �
�� SDJDO�GDUER�XåPRNHVþLR�SDVNLUVW\P LQGLYLGXDOL�LU�NROHNW\YLQ �åU�����SDY����

�
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� SDY��9LHQHWLQ V GDUER�XåPRNHVþLR�IRUPRV�DWPDLQRV��
�

7LHVLRJLQLR� YLHQHWLQLR� GDUER� DSPRN MLPR� DWYHMX� GDUEXRWRMR� GDUER� XåPRNHVWLV� WLHVLRJLDL�
SURSRUFLQJDV�MR�LãGLUELXL�LU�VNDLþLXRMDPDV�Xå�DWOLNWR�GDUER�YLHQHW � RSHUDFLM � JDPLQ � GHWDO � XåGXRW LU�
NW��7DL�NODVLNLQ GDUER�XåPRNHVþLR� IRUPD��-L� UHPLDVL�NODVLNLQH�GDUER�RUJDQL]DYLPR� WHRULMD��1XVWDWDQW�
YLHQHWLQ GDUER�XåPRNHVW ODEDL�VYDUEX�SDJU VWL� NDLQL G\GåLXV��3DSUDVWDL�QDXGRMDPDV�WLHVLRJLQLR�GDUER�
DSPRN MLPR�LãODLG GLVNRQWDYLPDV�SDJDO�SURGXNFLMRV�NDLQ �

'DEDUWLQ PLV�V O\JRPLV�GDUER�XåPRNHVþLR� LãODLGRV�SDSUDVWDL�QHYLUãLMD����SURFHQW UHDOL]XRMDPRV�
SURGXNFLMRV� NDLQRV�� ,ãNLOXV� NRQIOLNWXL� WDUS� GDUEGDYL LU� GDUELQLQN SURIV MXQJ G O NDLQL G\GåLR�
SDSUDVWDL�DUED�YLVLãNDL�QXWUDXNLDPD�WRNLRV�SURGXNFLMRV�JDP\ED��DUED�NHLþLDPRV�WHFKQRORJLMRV�QDXMRPLV��
NXULRPV�WDLNRPL�YLVLãNDL�NLWRNLH� NDLQL SDJULQGLPR�SULQFLSDL���



��

(VDQW�YLHQHWLQHL�WLHVLRJLQHL�GDUER�XåPRNHVþLR�VLVWHPDL��GDUEXRWRMR�GDUER�XåPRNHVWLV�SULNODXVR�WLN�
QXR�MR�SDWLHV�DWOLHNDPR�GDUER�NLHNLR�LU�NRN\E V EHL�QXR�DWOLHNDPDP�GDUEXL�WDLNRP NDLQL � âLXR�DWYHMX�
GDUEXRWRMXL�PRNDPDV�GDUER�XåPRNHVWLV�QHVLHMDPDV�VX�NLW GDUEXRWRM DWOLHNDPX�GDUEX��

(VDQW� SURJUHV\YLQHL� YLHQHWLQHL� GDUER� XåPRNHVþLR� VLVWHPDL�� Xå� SURGXNFLM � SDJDPLQW SDJDO�
GDUEXRWRMXL� QXVWDW\W QRUP �XåGXRW ��� PRNDPD� SDJDO� WYLUWXV� NDLQLXV�� R� Xå� SURGXNFLM � SDJDPLQW
YLUãLMDQW�QXVWDW\WDV�QRUPDV��PRNDPD�SDJDO�GLGHVQLXV� NDLQLXV��3URJUHVLQLV�YLHQHWLQLV�GDUER�XåPRNHVWLV�
VNLULDVL�QXR�WLHVLRJLQLR�WXR��NDG�WDP�WLNUDL�GDUE DSLPþLDL�WDLNRPL�QRPLQDO V DSPRN MLPR� NDLQLDL��R�MDV�
YLUãLMDQW� NDLQLDL�GLGLQDPL�SULNODXVRPDL�QXR�QXVWDW\W GDUER�QRUP Y\NG\PR�SURFHQWR�SDJDO�VSHFLDOLDV�
VNDOHV��7RNLRV�VNDO V SDY\]G\V�SDWHLNWDV���SDYHLNVOH��
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GDXJLDX

� SDY�� NDLQL NLWLPR��SULNODXVRPDL�QXR�XåGXRWLHV� Y\NG\PR��VNDO
âDOWLQLV��6DNDODV�$��9DQDJDV�3��3UDPRQ V PRQL YDG\ED��±�.DXQDV��7HFKQRORJLMD��������7RNLD� VLVWHPD� GDU� ODELDX� VNDWLQD� GLGLQWL� GDUE DSLPWLV� LU� GDUER� QDãXP � 7DþLDX� DWO\JLQLPDV� Xå�

GDUE GLG MD�JUHLþLDX�QHL�GDUER�QDãXPDV��WRG O WRNLD�DSPRN MLPR�Xå�GDUE IRUPD�WDLNRPD�WLN�\SDWLQJDLV�
DWYHMDLV��\SDþ�VYDUELHPV�GDUEDPV�LU�QHGLGHO V DSLPWLHV�JDP\ERV�SURFHVXRVH��

5HJUHVLQLR� YLHQHWLQLR� DSPRN MLPR� Xå� GDUE VLVWHPD� YDGLQDPD� ³SDSLOGRP SDMDP SDVLGDOLMLPR�
VLVWHPD´��-L�SULHãLQJD�SURJUHVLQLDP�YLHQHWLQLDP�DSPRN MLPXL�Xå�GDUE � 'DUE DSLPWLPV�YLUãLMDQþLRPV�
QXVWDW\WDV� QRUPDV� WDLNRPL� PDåHVQL� GDUE NDLQLDL�� âL� IRUPD� SDJU VWD� SULHODLGD�� NDG� GDUER� QDãXPR�
DXJLPDV� \UD� QH� WLN� GDUEXRWRMR� QXRSHOQDV�� EHW� LU� GDUEGDYLR�� NXULV� VXGDU V O\JDV� ãLDP� DXJLPXL�� WRG O
SDMDPRV� Xå� GDUER� QDãXPR� SDGLG MLP SDVLGDOLMDPRV�� 7RNLD� VLVWHPD� WDLNRPD� GDUEXRVH�� NXU� Q UD�
SDNDQNDPR�QRUPDYLPR��QRUPRV�LU� NDLQLDL�NRUHJXRMDPL�QHGDåQDL��

5HLN W SDVDN\WL�� NDG� HVDQW� SURJUHV\YLQHL� DU� UHJUHVLQHL� PRN MLPR� VLVWHPDL�� JDQD� GDXJ� G PHVLR�
WHQND�VNLUWL�GDUER�NLHNLXL�ILNVXRWL�� WDG�MRV�Q UD�GDåQDL� WDLNRPRV��'DåQLDXVLDL� WDLNRPD�YLHQHWLQ GDUER�



��

XåPRNHVþLR�VLVWHPD�±�PRN MLPDV�SDJDO�SDVWRYLXV� NDLQLXV��âLXR�DWYHMX�GDUEXRWRMDPV�Xå�GDUE PRNDPD�
SDJDO� SDVWRYLXV� NDLQLXV�� NXULH� QHNLQWD� SULNODXVRPDL� QXR� DWOLNWR� GDUER� NLHNLR�� /LWHUDW URMH� >�������@�
LãVNLULDPD�GLIHUHQFLMXRWR�YLHQHWLQLR�GDUER�XåPRNHVþLR�IRUPD��NXUL VXN U LU�SUDG MR�WDLN\WL�)�7HLORUDV��
7DULILQLDL� DWO\JLDL� LU� NDLQLDL� SULNODXVR� QXR� GDUER� QRUP Y\NG\PR�� YHGDPL� NRHILFLHQWDL� GDUER�
NDLQLDPV�SHUVNDLþLXRWL� SDJDO�QRUPRV� Y\NG\PR� O\J � 3DY\]GåLXL�� NDL�QRUP Y\NG\PR�SURFHQWDV� LNL�
����� WDLNRPDV� WDULILQLR� DWO\JLR� VXPDåLQLPR� NRHILFLHQWDV� �GDåQLDXVLDL� ������ R� QRUPDV� Y\NGåLXV� LU�
YLUãLMXV� ±� SDGLGLQLPR� NRHILFLHQWDV� ����� ±� ����� >���� ���� S�@�� .LWDLV� DWYHMDLV� QXVWDWRPL� WU\V� QRUPRV�
Y\NG\PR�O\JLDL���

,�� QRUPD�IDNWLãNDL� Y\NG\WD��WDLNRPL�QRPLQDO V NDLQLDL��
,,�� QRUPD�Q UD� Y\NG\WD�� NDLQLDL�VXPDåLQWL��
,,,��QRUPD�YLUãLMDPD��WDLNRPL�SDGLGLQWL� NDLQLDL��

âL�DSPRN MLPR�Xå�GDUE IRUPD�GDXJLDXVLDL�WDLNRPD�EHVLY\VWDQþLRVH�ãDO\VH��QHV�ML�VNDWLQD�NLHN\ELQ
SURGXNFLMRV� DXJLP MRV� NRN\E V V VNDLWD�� ,QGXVWULQ VH� ãDO\VH� NRN\E V YHLNVQ\V� \UD� ODEDL� VYDUEXV� LU�
GDåQDL�LãNHOLDPDV�DXNãþLDX�Xå�NLHN\ELQLXV�URGLNOLXV��GDUER�QDãXP � V QDXGDV�LU�NW����

)LNVXRW SULHG YLHQHWLQLR�GDUER�XåPRNHVþLR� DWPDLQD� ãL� DSPRN MLPR� IRUPD�VNDWLQD�GDUELQLQNXV��
GLGLQWL� JDP\ERV� DSLPW � QHV� Xå� NLHNYLHQ YLUã� QRUPRV� SDJDPLQW SURGXNFLMRV� YLHQHW PRNDPDV�
ILNVXRWDV�SULHGDV��3DY\]GåLXL��GDUEXRWRMXL�PRNDPD�SR���OLWXV�Xå��SDJDPLQW SURGXNFLMRV�YLHQHW � GLHQRV�
QRUPD�±����YLHQHWDL��)LNVXRWDV�SULHGDV�Xå�QRUPRV�YLUãLMLP ± ��/W�YQW��7DLJL�Xå������YLHQHWXV�PRNDPD�
SR���GROHULXV��R�SUDGHGDQW����WX�SURGXNFLMRV�YLHQHWX�PRNDPD�SR���OLWXV��

1HWLHVLRJLQHL�YLHQHWLQ V GDUER�DSPRN MLPR�IRUPRV�DWPDLQDL�E GLQJD�WDL��NDG�GDUEXRWRM �SDSUDVWDL�
SDJDOELQL GDUELQLQN � XåGDUELR�G\GLV�SULNODXVR�QXR�M DSWDUQDXMDP M GDUELQLQN GDUER�UH]XOWDW � ýLD�
UHNRPHQGXRMDPD�DSPRN WL�GHULQWRM � UHPRQWLQLQN LU�NLW ãLRV�NDWHJRULMRV�GDUEXRWRM GDUE � - GDUER�
XåPRNHVWLV� SULNODXVR� QXR� SDJULQGLQL GDUELQLQN YLHQHWLQLQN LãGLUELR� LU� DSVNDLþLXRMDPDV� SDJDO�
QHWLHVLRJLQ YLHQHWLQ NDLQ �

(VDQW�YLHQHWLQHL�QHWLHVLRJLQHL�GDUER�XåPRNHVþLR�VLVWHPDL��NRQNUHWDXV�GDUEXRWRMR�GDUER�XåPRNHVWLV�
SULNODXVR�QH�QXR�MR�DVPHQLQLR�LãGLUELR��NDLS�WLHVLRJLQ V GDUER�XåPRNHVþLR�VLVWHPRV�DWYHMX���EHW�QXR�MR�
DSWDUQDXMDP GDUEXRWRM GDUER�UH]XOWDW �

$NRUGLQLV�YLHQHWLQLV�GDUER�XåPRNHVWLV�LãVLVNLULD�WXR��NDG� NDLQLDL�WDLNRPL�QH�DWVNLURPV�RSHUDFLMRPV��
R YLVDP� GDUE NRPSOHNVXL�� W�\�� DNRUGLQLDL� XåGXRþLDL�� 7RNLD� VLVWHPD� GDåQDL� QDXGRMDPD� YDLULXRVH�
VWDW\E � UHPRQWR� GDUEDPV�� 7RNLD� VLVWHPD� VXVWLSULQD� GDUEXRWRM PDWHULDOLQ VXLQWHUHVXRWXP QDãLDX�
GLUEWL� LU� DWOLNWL� GDUE NXR� WUXPSLDXVLX� ODLNX�� SDY\]GåLXL�� VNXELDL� VXPRQWXRWL� LU� VXGHULQWL� UHQJLPXV��
VXPRQWXRWL� DJUHJDWXV�� 6X� GDUEXRWRMDLV� DWVLVNDLWRPD� WDGD�� NDL� GDUEDV� XåEDLJWDV�� -HLJX� GDUEDV� WUXQND�
LOJDL��WDL�HLQDP M P QHV � DWVLåYHOJLDQW� DWOLNW GDUE DSLPW � PRNDPDV�DYDQVDV��



��

(VDQW�DNRUGLQHL�GDUER�XåPRNHVþLR�VLVWHPDL��DWO\JLQLPR�G\GLV�QXVWDWRPDV�QH�Xå�DWVNLUDV�RSHUDFLMDV�
DU�GDUEXV��EHW�Xå�NRQNUHW GDUE NRPSOHNV �NRQNUHW GDUE NLHN � LU�M DWOLNLPR�WHUPLQ � âLXR�DWYHMX�
GDUER� XåPRNHVWLV�PRNDPDV� Xå� YLV GDUE NRPSOHNV � 7RNLD� VLVWHPD� VNDWLQD� GDUEXRWRM SDNDQNDPDL�
G PHVLR� VNLUWL� QH� WLN� DWVNLUDL� RSHUDFLMDL�� EHW� U SLQWLV� LU� JDOXWLQLDLV� VDYR�GDUER� UH]XOWDWDLV� �SDY\]GåLXL��
VXPRQWXRWL� LU�VXGHULQWL�DJUHJDWXV���'DUER�XåPRNHVWLV� LãPRNDPDV�YLVLãNDL�SDEDLJXV�GDUEXV��-HL�GDUEDV�
WUXQND� LOJLDX�QHL���P QHV � GDUEXRWRMXL�� DWVLåYHOJLDQW� � � ãLXR� ODLNRWDUSLX�DWOLNW GDUE DSLPW � GDUER�
XåPRNHVWLV�PRNDPDV�DYDQVX��

3DJDO�GDUER�XåPRNHVþLR�SDVNLUVW\P YLHQHWLQ GDUER�XåPRNHVþLR�IRUPD�VNLUVWRPD� LQGLYLGXDOL LU�
NROHNW\YLQ VLVWHPDV�� .ROHNW\YLQ GDUER� XåPRNHVþLR� VLVWHPD� WDLNRPD� WDGD�� NDL� G O WDP� WLNU
DSOLQN\EL QH PDQRPD� DU� QHWLNVOLQJD� QXVWDW\WL� LQGLYLGXDOLDV� LãGLUELR� QRUPDV�� 7DLNDQW� ãL VLVWHP
SDOHQJY MD� GDUER� LU� GDUER� XåPRNHVþLR� DSVNDLWD�� 'DUER� XåPRNHVWLV� NROHNW\YR� QDULDPV� SDVNLUVWRPDV�
SURSRUFLQJDL���WDULILQLDPV��� NDLQLDPV�LU����GLUEWDP�ODLNXL���,QGLYLGXDOL�GDUER�XåPRNHVþLR�VLVWHPD�UHPLDVL�
DVPHQLQLDLV�GDUEXRWRMR�GDUER�UH]XOWDWDLV��

�
�������/DLNLQ GDUER�DSPRN MLPR�IRUPD�

� âLRV� DSPRN MLPR� Xå� GDUE IRUPRV� WDLN\PR� SOLWLPDV� SDUHPWDV� GDEDUWLQ PLV� JDP\ELQL V O\J
Y\VW\PRVL� WHQGHQFLMRPLV��/DEDL� LãDXJXV�JDP\ERV�SURFHV PHFKDQL]DFLMRV� LU� DXWRPDWL]DFLMRV� O\JLXL� LU�
WDLNDQW� UHJODPHQWXRWXV� WHFKQRORJLQLXV� SURFHVXV� ODEDL� VYDUEXV� \UD� SDVWRYDXV� GDUER� ULWPR� LãODLN\PDV��
3DJULQGLQLDL� UHLNDODYLPDL� GDUEXL� \UD� LãODLN\WL� QXVWDW\WD� GDUE HLJ LU� ULWP � HIHNW\Y UHQJLP
SDQDXGRMLP � åDOLDY WDXS\P LU� SURGXNFLMRV� NRN\E V DXJLP � % WHQW� WRNL VNDWLQDP M IXQNFLM
DWLWLQND�ODLNLQLV�GDUER�XåPRNHVWLV���

.DLS� UDãR�$��6DNDODV� >��@�� NDG� ãLXR�PHWX�YLV�GDåQLDX�SHUHLQDPD�SULH� ODLNLQ V GDUER�XåPRNHVþLR�
VLVWHPRV�� - WDLNDQW� YHUWLQDPDV� GDUER� ODLNDV�� QHDWVLåYHOJLDQW� SDJDPLQW NLHN � 9DODQGLQLV� GDUER�
XåPRNHVWLV�� VNLUWLQJDL�QHJX�YLHQHWLQLV�� LãOLHND� WRNV�SDW��R� WDL� UHLãNLD��NDG��SHU� W SDW ODLN SDJDPLQXV�
GLGHVQ NLHN SURGXNFLMRV�� GDUER� XåPRNHVþLR� GDOLV�� WHQNDQWL� YLHQDP�YLHQHWXL��PDå MD�� NDV� V O\JRMD� LU�
VDYLNDLQRV� PDå MLP � 7DþLDX� ãL� VLVWHPD� QHLãVSUHQGåLD� NODXVLPR�� NDLS� PRW\YXRWL� GDUELQLQN � NDG� ãLV�
GDXJLDX�JDPLQW � 7RG O GDåQDL�WDLNRPRV�ãLRV�XåPRNHVþLR�VLVWHPRV�DWPDLQRV��

7DLNDQW� ODLNLQ GDUER� DSPRN MLPR� IRUP � SDJULQGLQLV� PDWDV�� QXR� NXULR� SULNODXVR� GDUER�
XåPRNHVþLR�G\GLV��\UD�GLUEWDV�ODLNDV�>�@��2��QDXGRMDQW�SUDNWLNRMH�YLHQHWLQ GDUER�XåPRNHVþLR�IRUP ±
GDUER�UH]XOWDWDL��QXVWDWRPL�SDJDO�SDJDPLQWRV�SURGXNFLMRV�NLHN DU�DWOLNW RSHUDFLM � GDUE EHL�SDVODXJ
DSLPW � $SLEHQGULQDQW� JDOLPD� SDEU åWL� NDG� � MHL� GDUEXRWRMR� GDUER� DU� MR� GDUER� UH]XOWDW QHJDOLPD�
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LãPDWXRWL�NRQNUHþLDLV�PDWDLV��SDVLUHQNDPD� ODLNLQ GDUER�XåPRNHVþLR� IRUPD��/DLNLQ V DSPRN MLPR�Xå�
GDUE IRUPRV� WDLN\PDV� SDQDLNLQD� WLHVLRJLQ GDUER� XåPRNHVþLR� SULNODXVRP\E QXR� SDJDPLQWRV�
SURGXNFLMRV� NLHNLR�� 'DUEXRWRMDPV� GDUER� XåPRNHVWLV� QXVWDWRPDV� SDJDO� WDULILQ YDODQGLQ DWO\J DUED�
P QHVLQ DWO\JLQLP � âLXR�DWYHMX�QDXGRMDPD�XQLILNXRWD�IRUPXO �
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þLD��
Z ± GDUER�XåPRNHVWLV��
$ ± YDODQGLQLV�WDULILQLV�DWO\JLV��
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�

�

�

�

�

�

� �

� �

� �

� � � � � � � � � � � � � � �

9 D OD Q G LQ LV � G D U E R
X å P R N H V W L V

' D U E R
X å P R N H V W L V � Y Q W �

� SDY�� $WO\JLQLPR�SULNODXVRP\E QXR�GDUER�ODLNR�ODLNLQ MH�GDUER�XåPRNHVþLR�IRUPRMH��
âDOWLQLV���0DUWLQNXV�%��$��6DYDQHYLþLHQ � 'DUER�HNRQRPLND��±�.DXQDV��7HFKQRORJLMD�������

,ã���SDYHLNVOR�PDW\WL�ODLNLQ V GDUER�XåPRNHVþLR�IRUPRV�SULYDOXPDL�LU�WU NXPDL��9DODQGLQLV�GDUER�
XåPRNHVWLV�VNLUWLQJDL�QHJX�YLHQHWLQLV�� LãOLHND� WRNV�SDW��QHSULNODXVRPDL�QXR�GDUER�VSDUWRV�� WRG O SHU� W
SDW ODLN SDJDPLQXV�GDXJLDX�SURGXNFLMRV��GDUER�XåPRNHVþLR�GDOLV�� WHQNDQWL�YLHQDP�YLHQHWXL��PDå MD�
WXR� V O\JRGDPD� VDYLNDLQRV� PDå MLP � 7DL� YLHQD� Lã� SDJULQGLQL SULHåDVþL O PXVL ODLNLQ V GDUER�
DSPRN MLPR� IRUPRV� WDLN\PR� WLNVOLQJXP � 7DþLDX� ODLNLQ GDUER� DSPRN MLPR� IRUPD� QHPRW\YXRMD�
GDUEXRWRMR� GLUEWL� VSDUþLDX�� WRG O DWVNLUDLV� DWYHMDLV� GDUER� XåPRNHVþLR� GDOLV� JDPLQLR� NDãWXRVH� JDOL�
VPDUNLDL�LãDXJWL��

3DVDN�DXWRUL >��������@��SDWHLNLDPRV�ODLNLQ V GDUER�DSPRN MLPR�VLVWHPRV�SULYDOXPDL�LU�WU NXPDL���
�� ML� SULLPWLQD� GDUEXRWRMDPV�� OHLGåLD� QXPDW\WL� LU� VHNWL� VDYR� GDUER� XåPRNHVW � 0RNDPDV�

DWO\JLQLPDV�\UD�VWDELOXV��R�WDL�YHUWLQD�GDXJHOLV�åPRQL �
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�� VLVWHPD� JDQD� SDSUDVWD�� OHQJYDL� DGPLQLVWUXRMDPD�� ML� SDGHGD� QXPDW\WL� GDUER� DSPRN MLPR�
LãODLGDV��

�� NLWDLS�QHJX�NDL�NXULRV�SUHPLMLQ V VLVWHPRV��ODLNLQLV�GDUER�DSPRN MLPDV�QHVXNHOLD�GLGHOL
QHVXWDULP GDUER�NROHNW\YH��QRUV��EH�DEHMR��SDWV�DWO\JLQLPR�G\GLV�JDOL�NHOWL�DEHMRQL LU�QHVXWDULP ���

7DþLDX� ODLNLQ DSPRN MLPR� VLVWHPD� EHYHLN� QHVNDWLQD� HIHNW\YXPR� LU� QHNHOLD� QDãXPR�� 7DL� LU� \UD�
SDJULQGLQLV���MRV���WU NXPDV��/DLNLQ GDUER�DSPRN MLPR�VLVWHP � UHPLDQWLV���DVPHQLQH����SDWLUWLP���

JHULDXVLD��LU�HIHNW\YLDXVLD�WDLN\WL��NDL��
�� VXQNX�LãPDWXRWL�GDUER�DSLPW DU�NRN\E �
�� GDUER�DSLPWLV�NLQWD��
�� GDUER�DSLPWLV�LU�DUED�GDUER�WHPSDL�QHSULNODXVR�QXR�GDUEXRWRMR��
�� GLGHOLV�GDUER�QDãXPDV�Q UD�SDJULQGLQLV�NULWHULMXV��

�
�������/DLNLQ V DSPRN MLPR�Xå�GDUE IRUPRV�DWPDLQRV�

� 3DJULQGLQ V ODLNLQ V DSPRN MLPR�Xå�GDUE IRUPRV�DWPDLQRV�SDYDL]GXRWRV����SDYHLNVOH���
�
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���SDY��/DLNLQ V GDUER�XåPRNHVþLR�IRUPRV�DWPDLQRV��
� 3DSUDVWRML� ODLNLQLR� GDUER� XåPRNHVþLR� IRUPRV� DWPDLQD� \UD�XQLILNXRWD� DSPRN MLPR�Xå�GDUER� ODLN
VLVWHPD�� 'DUEXRWRM DWO\JLV� QHVLHMDPDV� VX� M LãGLUELX�� R� SULNODXVR� WLN� QXR� GLUEWR� ODLNR�� âLXR� DWYHMX�
VYDUELDXVLD� WLQNDPDL� SDJU VWL� YDODQGLQ DWO\J � 3DSUDVWDL� MLV� SHUåL ULPDV� LU� NRUHJXRMDPDV� SHULRGLãNDL��
SDY\]GåLXL��NLHNYLHQ NHWYLUW � 9DODQGLQLV�DWO\JLV�QXVWDWRPDV�DQDOLWLQLX�DWOLHNDPR�GDUER�YHUWLQLPX��
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/DLNLQLR� GDUER� XåPRNHVþLR� VX� SULYDORPD� Y\NG\WL� QRUPXRWD� XåGXRWLPL� IRUPRV� DWPDLQD� \SDWLQJD�
WXR��NDG�ãLXR�DWYHMX�WDLNRPD�SULYDORPD�DWOLNWL�NLHN\ELQ GDUER�QRUPD��QRUV�XåPRNHVWLV�VNDLþLXRMDPDV�
SDJDO� GDUER� ODLN � 1H Y\NGåLXV� QRUPRV� SHU� GDUER� ODLN ML� XåEDLJLDPD� SDSLOGRPX� ODLNX�� NXULV� Q UD�
DSPRNDPDV��

/DLNLQ DVPHQLQL SULHG GDUER�XåPRNHVþLR�IRUPRV�DWPDLQD�LãVNLULD�DWO\JLQLP GYL�GDOLV��NXULRV�
SULNODXVR�QXR�WDP�WLNU YHLNVQL �

�� QXR�NYDOLILNDFLMRV�LU�NLW VX�GDUEX�VXVLMXVL VDY\EL YHUWLQLPR��
�� QXR� DVPHQLQL QXRSHOQ � DWVLåYHOJLDQW� GDUEXRWRMR� XQLYHUVDOXP � DGDSWDFLM NROHNW\YH� LU�

SULVLWDLN\P SULH�HVDP GDUER�V O\J � HOJHVLR�SDWLNLPXP � ORMDOXP ILUPDL��
3LUPRML�GDOLV�\UD�SDJULQGLQ � DQWURML���SDSLOGRPD��
$WOLNWR� GDUER� NLHNLV� SDSUDVWDL� QHWXUL� WDNRV� GDUER� XåPRNHVþLR� G\GåLXL�� PRQ V�� VLHNGDPRV�

PDWHULDOLDL�SDVNDWLQWL�GDUEXRWRM GLUEWL�QDãLDX��WDLNR�ODLNLQ SUHPLMLQ GDUER�XåPRNHVþLR�VLVWHP � âLXR�
DWYHMX� SULH� DSVNDLþLXRWRV� SDJDO� ODLNLQ SDSUDVW M VLVWHP GDUER� XåPRNHVþLR� VXPRV� SULGHGDPRV�
SUHPLMRV���SULHGDL���Xå�JHUXV�GDUER��UH]XOWDWXV���3UHPLM �SULHG � G\GåLDL�QXVWDWRPL�SURFHQWDLV�QXR�SDJDO�
ODLNLQ SDSUDVW M VLVWHP DSVNDLþLXRWR�GDUER�XåPRNHVþLR�VXPRV���

3DVDN� � DXWRULDXV� >��@�� SDJDO� GDUER� ODLNR� YLHQHW VNLULDPRV� WRNLRV� ODLNLQ V GDUER� XåPRNHVþLR�
VLVWHPRV��YDODQGLQ � SDPDLQLQ �GLHQLQ ���VDYDLWLQ � P QHVLQ � âLRV�VLVWHPRV�\UD�YLHQRGRV��VNLULDVL�WLN�
ODLNR� PDWDV�� SDJDO� NXU DSVNDLþLXRMDPDV� GDUEXRWRMR� GDUER� XåPRNHVWLV� ±� GDUER� YDODQGD�� GDUER� GLHQD�
�SDPDLQD���VDYDLW DU�P QXR��

$SåYHOJLDQW� LãVDN\WDV�PLQWLV� UHLNLD� SDå\P WL�� NDG� GDUEGDY\V� WXUL� WHLV SDULQNWL� PRQ MH� WDLNRP
GDUER� XåPRNHVþLR� IRUP EHL� QXVWDW\WL� WLQNDPLDXVLDV� IRUPDV�� 7DþLDX� E WLQD� SULVLPLQWL�� NDG� QHVYDUEX��
NRNLD�GDUER�XåPRNHVþLR�IRUPD�LU�VLVWHPD�EXV�SDVLULQNWD��WXUL�E WL�LãVDXJRPD�'DUER�NRGHNVH�QXPDW\WRV�
QXRVWDWRV���

�
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������3DVWRYLRV�GDUER�XåPRNHVþLR�GDOLHV�QXVWDW\PDV�
� 9LHQDV� VYDUELDXVLDV� PRQ V XåGDYLQ\V� ãLXR� PHWX� \UD� WHLVLQJRV� LU� PRW\YXRMDQþLRV� GDUER�
DSPRN MLPR� VLVWHPRV� VXN ULPDV�� 'DUER� XåPRNHVþLR� YDLGPXR� \UD� YDLUXV�� -LV� DWOLHND� PDWHULDOLQLR��
PRUDOLQLR�SDVLWHQNLQLPR�YDLGPHQLV��VNLUWDV� YDLULHPV�SRUHLNLDPV�WHQNLQWL��.DLS�SDURG DWOLNWDV�W\ULPDV��
PRQ MH� GDXJXPDL� GDUER� XåPRNHVWLV� \UD� SUDJ\YHQLPR� ãDOWLQLV�� 3ULNODXVRPDL� QXR� DWVLUDQGDQþL
SRUHLNL � QHXåPLUãWDPRV�LU�NLWRV�GDUER�XåPRNHVþLR�IXQNFLMRV��6LHNLDQW�ãLR�WLNVOR����VLHNLDPD�DWVLåYHOJWL�
NHOHW VYDUEL UHLNDODYLP �

�� QRULQW� JHULDX� PRW\YXRWL� GDUEXRWRMXV�� QHSDNDQND� PRN WL� GLGHO GDUER� XåPRNHVW � 'DUER�
XåPRNHVþLR�GLGLQLPDV�\UD�JDQD�ULERWD�LU�WUXPSDODLN PRW\YDYLPR�SULHPRQ � .DG�LU�NDLS�QRU WD�GDUER�
XåPRNHVW GLGLQWL�� YLVD� WDL� WXUL� ULEDV�� 9 Ä7HOãL UHJLRQR� NHOLDL³� QRU GDPL� LãOLNWL� NRQNXUHQFLMRV�
V O\JRPLV�� \UD� SULYHUVWD� PDåLQWL� JDPLQDPRV� SURGXNFLMRV� DU� WHLNLDP SDVODXJ NDãWXV�� 'DUER�
XåPRNHVþLR�GLGLQLPDV�EUDQJLDL�NDLQXRMD���GLG MD�SURGXNFLMRV�NDãWDL�LU�VDYLNDLQD��7RG O PRN WL�GDXJLDX�
PRQ JDOL� WLN� WXRPHW�� NDL�NDUWX�DXJD�YHLNORV�HIHNW\YXPDV��.LWD�YHUWXV�� NDL�QXRODW�PRNDPD�GDXJLDX��
GDUER�XåPRNHVWLV�SUDUDQGD�VDYR�PRW\YXRMDQW SRYHLN �

�� NDG�GDUER�XåPRNHVWLV�VWLPXOLXRW GDUEXRWRM PRW\YDFLM � UHLN W RULHQWXRWLV�QH� NLHN\ELQ �
EHW� NRN\ELQ GDUER� DSPRN MLPR� VLVWHPRV� DVSHNW � 'DUEXRWRMDL� MDXþLD� DWOLNWR� GDUER� NLHN\E V LU�
NRN\E V EHL� JDXQDPR� GDUER� XåPRNHVþLR� U\ã � 7RG O PRQ MH� VXNXUWD� GDUER� DSPRN MLPR� VLVWHPD�
VLHNLDPD� � ODLNX� LU� WHLVLQJDL� YHUWLQWL� GDUEXRWRM ODLP MLPXV� EHL� QXRSHOQXV� LU� VNDWLQWL� JHUXV� GDUER�
UH]XOWDWXV��7DL� UHLãNLD�� NDG� GDUER� XåPRNHVþLR� RUJDQL]DYLPR� VLVWHPD� � DSLPD� WLHN� REMHNW\YL M � WLHN� LU�
VXEMHNW\YL M GDUER� YHUW � 2EMHNW\YL M GDUER� YHUW OHPLD� SDWV� GDUER� SRE GLV�� MR� VXG WLQJXPDV�� âL�
GDUER� XåPRNHVþLR� GDOLV� QXVWDWRPD�� DWOLNXV� GDUE VXG WLQJXPR� YHUWLQLP � 6XEMHNW\YLRML� GDUER� YHUW
SULNODXVR� QXR� NRQNUHþL GDUEXRWRM SDVWDQJ � 7RG O ãL� GDUEXRWRMR� XåGDUELR� GDOLV� QXVWDWRPD� WLN�
YHUWLQXV�DVPHQLQ GDUEXRWRM LQG O �

�� VLHNWL��NDG�GDUER�DSPRN MLPR�VLVWHPD�E W WHLVLQJD�� DLãNL� LU� VXSUDQWDPD��6WHQJLDPDVL��NDG�
NLHNYLHQDV�GDUEXRWRMDV�PDW\W GDUER�UH]XOWDWR� LU�DSPRN MLPR�Xå�GDUE U\ã � EHL� WLN W � NDG�SDVLULQNWD�
HOJVHQD� Lã� WLHV SDWHQNLQV� MR� O NHVþLXV�� 1RUV� DSNODXVRMH� GDO\YDY UHVSRQGHQWDL� YLV� GDU� SDWHLN
QXRPRQ � NDG� QHSDNDQNDPDL� VXSDåLQGLQDPL�� 7RG O JDOLPD� WHLJWL�� NDV� PRQ MH� åPRQ V QHMDXþLD�
WLHVLRJLQLR�SDVWDQJ LU� UH]XOWDWR� U\ãLR�� M PRW\YDL�YHLNWL� VLOSQ MD��%H� WR�� MLH� VXEMHNW\YLDL�QXVWDWR� VDYR�
DWO\JLQLPR� LU� SDVWDQJ VDQW\N � NXU Y OLDX� SDO\JLQD� VX� DQDORJLãN GDUE GLUEDQþL DWO\JLQLPX�� .DL�
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GDUEXRWRMDL�PDQR��NDG�MR�NROHJD�Xå�WRN SDW GDUE JDYR�GDXJLDX��DWVLUDQGD�SVLFKRORJLQ WDPSD��-LV�\UD�
VLWLNLQ V�� NDG� JDXQD� SHU�PDåDL�� LU� WRG O SUDGHGD� SUDVþLDX� GLUEWL�� .RO� åPRQ V QHEXV� VLWLNLQ � MRJ� Xå�
GDUE JDXQD�WHLVLQJ DWO\JLQLP � M GDUER�LQWHQV\YXPDV�PDå V��

�� PRQ MH� VXNXUW GDUER� DSPRN MLPR� VLVWHP UHLNLD� GDU� ODELDX� VXSDSUDVWLQWL�� 'DUER�
DSPRN MLPR�VLVWHPD�QRULPD�JDUDQWXRWL�GDUEXRWRMDPV��NDG�M SDVWDQJRV� YHUWLQDPRV�WHLVLQJDL��QXRSHOQDL�
WLQNDPDL� SULSDå VWDPL� LU� DWO\JLQDPL�� 7RG O PRQ MH� YHUWLQDPDV� GDUEXRWRM HOJHV\V� LU� UH]XOWDWDL��
QDXGLQJL� LU� PRQHL�� â U\ã VLHNLDPDV�� NDG� � MDXVW LU� GDUEXRWRMDL�� VXYRNGDPL�� NDG� UH]XOWDWDV� YHUWDV�
VLHNLPR��

�� GDUER�DSPRN MLPR�VLVWHPD�QRULPD�SULWUDXNWL�� � LãODLN\WL�LU�XJG\WL�NYDOLILNXRWXV�GDUEXRWRMXV��
6XLQWHUHVXRWD�SHOQLQJD�YHLNOD� PRQ V QRUL� WXU WL�QH�EHW�NRNLXV��R�JHULDXVLXV�GDUEXRWRMXV��7RG O GDUER�
DSPRN MLPR� VLVWHPRMH� VLHNLDPD� LãODLN\WL� EDODQV WDUS� WR�� NR� QRUL� LU� WLNLVL� GDUEXRWRMDL�� EHL� WR�� N JDOL�
SDVL O\WL� PRQ � DWVLåYHOJGDPD� VDYR�YLGLQHV�JDOLP\EHV�EHL�LãRULQ V DSOLQNRV�YHLNVQLXV���

�� GDUER� DSPRN MLPR� VLVWHP UHLNLD� QXRODW� SHUåL U WL�� âLXRODLNLQ MH� VSDUþLDL� NLQWDQþLRMH�
DSOLQNRMH� YHLNVQLDL�� NXULH� \UD� PRW\YXRMDQW\V� LU� HIHNW\Y V ãLDQGLHQ�� DWHLW\MH� GDUEXRWRM DN\VH� JDOL�
SUDUDVWL� VDYR� YHUW � 'DåQDL� GDUER� DSPRN MLPR� VLVWHPRV� SDNHLWLPDV� PRQ MH� Lã� SUDGåL E QD� ODEDL�
HIHNW\YXV�� R� Y OLDX� SDPDåX� SUDUDQGD� PRW\YXRMDQþL JDOL � 7RG O DSPRN MLPR� VLVWHPD� QXRODWRV�
YHUWLQDPD� LU� SULWDLNRPD� SULH� EHVLNHLþLDQþLRV� VRFLDOLQ V LU� HNRQRPLQ V DSOLQNRV� EHL� SULH� NLQWDQþL
GDUEXRWRM SRUHLNL �

'DUER�XåPRNHVWLV��� WDL�SLQLJLQLV�DWO\JLV�Xå�DWOLNW GDUE � NXULV�QXPDWRPDV�GDUER�VXWDUW\MH��'DUER�
XåPRNHVWLV� DSLPD� SDJULQGLQ GDUER� XåPRNHVW LU� YLVXV� SDSLOGRPXV� XåGDUELXV�� 'DUER� XåPRNHVWLV�
/LHWXYRMH� \UD� UHJODPHQWXRWDV� /LHWXYRV�5HVSXEOLNRV� GDUER� NRGHNVH��.RQNUHþLXV� YDODQGLQLXV� DWO\JLXV��
P QHVLQHV� DOJDV�� NLWDV� GDUER� DSPRN MLPR� IRUPDV� LU� V O\JDV�� GDUER� QRUPDV� PRQ VH� QXVWDWR� PRQ V
GLUHNWRULXV�LU� WHLVLQD�GDUER�VXWDUW\VH�/LHWXYRV�5HVSXEOLNRV� VWDW\P QXVWDW\WD�WYDUND��

9LVJL� GDUEXRWRM GDUER� XåPRNHVWLV� QHJDOL� E WL� PDåHVQLV� QHL� QXVWDW\WDV� PLQLPDOXV� YDODQGLQLV�
DWO\JLV� LU� PLQLPDOL� P QHVLQ DOJD�� âLXR� PHWX� SDJDO� /LHWXYRV� 5HVSXEOLNRV� 9\ULDXV\E V ����� P��
EDODQGåLR���G��QXWDULP 1U������QXR������P��OLHSRV���G��PLQLPDOXV�YDODQGLQLV�DWO\JLV�\UD������OLWR��R�
PLQLPDOL� P QHVLQ DOJD� �� ���� OLW GDUEXRWRMDPV�� GLUEDQWLHPV� PRQ VH�� VWDLJRVH�� RUJDQL]DFLMRVH��
QHSDLVDQW� QXRVDY\E V IRUPRV�� LU� NLWLHPV� DVPHQLPV�� NXULHPV� WHLV V DNW QXVWDW\WD� WYDUND� WDLNRPD�
PLQLPDOLRML�P QHVLQ DOJD���

.DGDQJL� NLHNYLHQRV� PRQ V SDJULQGLQLV� WLNVODV� \UD� SHOQR� XåGLUELPDV�� R� SHOQR� G\GLV� WLHVLRJLDL�
SULNODXVR�QXR�GDUER�QDãXPR��NLHNYLHQDV�GDUEGDY\V�WXUL�E WL�VXLQWHUHVXRWDV�M SDGLGLQWL��'DUER�QDãXPR�
SDGLGLQLPDV� \UD� VNDWLQDPRVLRV� GDUER� XåPRNHVþLR� IXQNFLMRV� WLNVODV�� âL� IXQNFLMD� WDLNRPD� QXVWDWDQW�
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DWLWLQNDP GDUER�XåPRNHVþLR�G\G Xå�NLHN\E LU�NRN\E � WDLNDQW�DWLWLQNDP GDUER�DSPRN MLP � 6NDWLQWL�
E WLQD� LU� Xå� JLPWDV� DVPHQLQHV�GDO\NLQHV� VDY\EHV�� MHLJX� MRV� YLUãLMD� YLVXRPHQLãNDL� SULLPW O\J �
3ULHãLQJX�DWYHMX�GDUEXRWRMDV�QHEXV�VXLQWHUHVXRWDV�MDV�PDNVLPDOLDL�SDQDXGRWL�LU�RULHQWXRVLV� YLGXWLQLXV�
URGLNOLXV��

9LHQDV� YHLNVPLQJLDXVL � PRW\YXRMDQþL åPRQHV� GDUEXL� �WDL� SDURG LU� DSNODXVD�� \UD� GDUER�
XåPRNHVWLV��0DQR�QXRPRQH��QH� WLHN�VYDUEX��NRNV�\UD� IDNWLãNDV�GDUER�XåPRNHVþLR�G\GLV�� VYDUEX��NDG�
JDXQDQWLV� DWO\J åPRJXV� MDXVW VL� WHLVLQJDL� DWO\JLQWDV� Xå� GDUE � $WO\JLQLPDV� WXUL� XåWLNULQWL� åPRJXL�
VDXJXPR�LU�WLNUXPR�ãLDQGLHQD�LU�U\WGLHQD�MDXVP � 7DL�YLHQDV�Lã�NHUWLQL åPRJDXV�SRUHLNL � 3DMXW V��NDG�
Xå�GDUE DWVLVNDLWRPD�QHWHLVLQJDL�DUED��QHV åLQLQJDL��DVPXR�MDXþLD�QXRVNDXG � -L�SDVLUHLãNLD�SDVWDQJ �
VNLUW GDUEXL��VXPDå MLPX�LU�VXVWLSU MXVLRPLV�PLQWLPLV�DSLH� WDL��NDG�UHLNLD�NHLVWL�GDUE � 1RUV�DXWRULXV�
>��@��UDãR��NDG�SLQLJLQLV�VNDWLQLPDV�Q UD�YLHQLQWHOLV�VYDUEXV�DWO\JLQLPR�Xå�GDUE DVSHNWDV��

$WVLåYHOJLDQW� PRQ V GDUEXRWRM VWUXNW U EXYR� GLHJWD��DWLWLQNDPD�GDUER�XåPRNHVþLR�VLVWHPD��9
Ä7HOãL UHJLRQR� NHOLDL³� GLUED� ���� GDUEXRWRM � ,ã� M � YDGRYDL�� ��� DGPLQLVWUDFLMRV� GDUEXRWRMDL� LU�
VSHFLDOLVWDL� EHL� ���� GDUELQLQN �åU�� �� OHQWHO � ��SDY���� 9LGXWLQLV� GDUEXRWRM DPåLXV� \UD� ��� PHWDL��
'LUEDQþL NYDOLILNDFLMD�DXNãWD����� WXUL�DXNãW M LãVLODYLQLP � ����DXNãW M QHXQLYHUVLWHWLQ � ��� WXUL�
DXNãWHVQ M LãVLPRNVOLQLP LU� YLGXULQ ���� 'DUEXRWRM NDLWD� PRQ MH� PDåD�� 0DQR� QXRPRQH�� WDL�
FKDUDNWHUL]XRMD�DXNãW SURIHVLQLR�SDVLUXRãLPR�O\J �

� OHQWHO
9 Ä 7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM VWUXNW UD�

�
'DUEXRWRM VWUXNW UD� �����������GLHQDL�

9DGRYDL� ��
$GPLQLVWUDFLMRV�GDUEXRWRMDL�LU�VSHFLDOLVWDL� ���
'DUELQLQNDL� ����
,ã�YLVR�� ����

öPRQïMH�SDWYLUWLQWD�9LGDXV�GDUER� LU�SRLOVLR� WYDUND� UHJXOLXRMD�GDUEXRWRM � GLUEDQæL 9ö�

¥7HOÑL UHJLRQR� NHOLDL¦� SDJDO� GDUER� VXWDUWLV� GDUER� DSPRNïMLPë�� 'DUEXRWRMR� GDUER� XÓPRNHVWLV�

SULNODXVR� QXR� GDUER� NLHNLR� LU� NRN\EïV�� YHLNORV� UH]XOWDW � 'DUER� XÓPRNHVWLV�PRNDPDV� SLQLJDLV��

'DUEXRWRMR� YDODQGLQLV� DWO\JLV� DUED�PïQHVLQï� DOJD�QHJDOL� E WL�PDÓHVQL� XÓ�9\ULDXV\EïV� QXVWDW\Wë�

PLQLPDO YDODQGLQ÷�÷NDLQ÷�DUED�PLQLPDOLë�PïQHVLQñ�DOJë��



��

9 Ä7HOãL UHJLRQR�NHOLDL³�GDUGXRWRM VNDLþLXV�����������P�

�

��

���

�

��

���

�

��

���

� �� ��� ��� ���

9DGRYDL

$GPLQLVWUDFLMD�LU
VSHFLDOLVWDL

'DUELQLQNDL

�����P�
�����P�
�����P�

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM VNDLþLXV�����������P��

(VDQW� QXNU\SLPDPV� QXR� QRUPDOL GDUER� VëO\J � NRQNUHW V DSPRNïMLPR� G\GÓLDL� QXVWDWRPL�

GDUER�VXWDUW\VH��$WVLÓYHOJLDQW�÷�'DUER�NRGHNVR�UHLNDODYLPXV�XÓ�YLUÑYDODQGLQ÷�GDUEë�LU�GDUEë�QDNW÷�

�QXR� ��� YDO�� LNL� �� YDO���PRNDPD� ���� QXVWDW\WR� YDODQGLQLR� DWO\JLR� �PïQHVLQïV� DOJRV��� � 8Ó� GDUEë�

SRLOVLR�DUED�ÑYHQæL GLHQë��MHLJX�MLV�QHQXPDW\WDV�SDJDO�JUDILNë��PRNDPD�GYLJXEDL�DUED�GDUEXRWRMR�

SDJHLGDYLPX�NRPSHQVXRMDPD�VXWHLNLDQW�GDUEXRWRMXL�SHU�PïQHV÷�NLWë�SRLOVLR�GLHQë�DUED�Wë�GLHQë�

SULGHGDQW� SULH� NDVPHWLQL DWRVWRJ � 8Ó� GDUEë� ÑYHQæL GLHQë� SDJDO� JUDILNë� PRNDPDV� GYLJXEDV�

YDODQGLQLV�DUED�GLHQLQLV�DWO\JLV��

�
������� PRQ V YDGRY\E V GDUER�DSPRN MLPDV�

� 9DGRY\E V SDUHLJLQ V DOJRV�SULNODXVR�QXR�XåLPDP SDUHLJ � PRQ V G\GåLR�LU�SDUGDYLPR�SDMDP �
9DGRY\E V WDUQ\ELQ DOJD� QHWXUL� � � YLUã\WL� ãHãL YLGXWLQ GDUER� XåPRNHVþL � äHPHVQLRMR� WDUQ\ERV�
ODLSVQLR�YDGRY DWO\JLQLPDL��QXVWDWRPL����±����SURFHQW PDåHVQL�Xå� PRQ V YDGRYR���

1XVWDWDQW�YDGRY GDUER�XåPRNHVWL�YDGRYDXMDPDVL�/5�9\ULDXV\E V �����������QXWDULPX�1U�������
Ä' O YDOVW\E V PRQL LU� YDOVW\E V NRQWUROLXRMDP DNFLQL EHQGURYL � XåGDU M DNFLQL EHQGURYL
YDGRY � M SDYDGXRWRM LU� Y\ULDXVL M EXKDOWHUL GDUER� DSPRN MLPR�� .XULV� QXVWDWR�� NDG� YDOVW\E V
PRQL YDGRY � M SDYDGXRWRM LU� Y\ULDXVL M EXKDOWHUL WDUQ\ELQLV� DWO\JLQLPDV� QXVWDWRPDV�
PLQLPDOLRVLRV�P QHVLQ V DOJRV�G\GåLR�NRHILFLHQWDLV��DWVLåYHOJLDQW� PRQ V NDWHJRULM �



��

PRQ V NDWHJRULMD�QXVWDWRPD�DWVLåYHOJLDQW� ãLXRV�SUD MXVL M PHW URGLNOLXV��
�� SDUGDYLPR�LU�SDVODXJ DSLPWLV�QH�PDåHVQ NDLS�����POQ��OLW �
�� YLGXWLQLV�GDUEXRWRM VNDLþLXV�QH�PDåHVQLV�NDLS������DVPHQ �
�� PRQ V VDYLQLQNR�NDSLWDODV�QH�PDåHVQLV�NDLS�����POQ��OLW �

3DJDO�QXURG\WXRVLXV�URGLNOLXV� PRQ V SULVNLULDPRV�ãLRPV�NDWHJRULMRPV���åU����OHQWHO ���
, NDWHJRULMDL��NDL� PRQ SDVLHNLD�GX�URGLNOLXV�Lã�QXURG\W M �
,,�NDWHJRULMDL��NDL� PRQ SDVLHNLD�YLHQ URGLNO Lã�QXURG\W M �
,,,� NDWHJRULMDL�� NDL� PRQ QHSDVLHNLD� Q YLHQR� URGLNOLR�� WDþLDX� SDUGDYLPR� LU� SDVODXJ DSLPWLV�

GLGHVQ NDLS�����POQ��OLW �
,9� NDWHJRULMDL�� NDL� PRQ QHSDVLHNLD� Q YLHQR� URGLNOLR�� WDþLDX� SDUGDYLPR� LU� SDVODXJ DSLPWLV�

GLGHVQ NDLS�����EHW�QH�GLGHVQ NDLS�����POQ��OLW �
9 NDWHJRULMDL��NDL� PRQ QHSDVLHNLD�Q YLHQR�URGLNOLR��WDþLDX�SDUGDYLPR�LU�SDVODXJ DSLPWLV�\UD�QXR�

���LNL����POQ��OLW � VNDLW\WLQDL���
9,� NDWHJRULMDL�� NDL� PRQ QHSDVLHNLD� Q YLHQR� URGLNOLR�� WDþLDX� SDUGDYLPR� LU� SDVODXJ DSLPWLV�

PDåHVQ NDLS����POQ��OLW �
� OHQWHO

9DOVW\E V PRQL YDGRYDXMDQþL GDUEXRWRM WDUQ\ELQLDL�DWO\JLQLPDL�
9DGRYR�WDUQ\ELQLV�DWO\JLQLPDV�

�
PRQL NDWHJRULMRV� .RHILFLHQWDL��PLQLPDOLRVLRV�P QHVLQ V DOJRV�G\GåLDLV��

, ���
,,� ���
,,,� ���
,9� ���
9 �±���
9,� �±��

9DGRYR� SDYDGXRWRM � Y\ULDXVLRMR� EXKDOWHULR� WDUQ\ELQLV� DWO\JLQLPDV� QXVWDWRPDV� ��� ±� ��� SURFHQW
PDåHVQLV�Xå�YDGRYR�WDUQ\ELQ DWO\JLQLP �



��

� OHQWHO
9 Ä7HOãL UHJLRQR�NHOLDL³�YDGRY\E V GDUER�XåPRNHVþLR���/W��NLWLPDV�SHU�����������P��

�
3RN\WLV�O\JLQDQW������P��VX������P�� 3RN\WLV�O\JLQDQW������P��VX������P��0 QXR� �����P�� �����P��

������ SURF��
�����P��

������ SURF��
6DXVLV� �������� �������� ������� ������ �������� ������� ������
9DVDULV� �������� �������� ������� ������ �������� ������� ����
.RYDV� �������� �������� ������� ������ �������� ������� ������
%DODQGLV� �������� �������� ������� ������ �������� ������� ������
*HJXå �������� �������� ������� ������ �������� ������� ������
%LUåHOLV� �������� �������� ������� ������ �������� ������� ������
/LHSD� �������� �������� ������� ������ �������� ������� ������

5XJSM WLV� �������� �������� ������� ������ �������� ������� ������
5XJV MLV� �������� �������� ������� ������ �������� ������� ������
6SDOLV�� �������� �������� ������� ������ �������� ������� ������

/DSNULWLV� �������� �������� ������� ������ �������� ������� ������
*UXRGLV� �������� �������� ������� ������ �������� ������� ������
9LVR� ��������� ��������� �������� ������ ��������� �������� ������

9DGRY\E V GDUER� XåPRNHVWLV� O\JLQDQW� �����P�� VX� �����P�� LãDXJR� ����� R� O\JLQDQW� �����P�� VX�
�����P��±����� �åU���� OHQWHO � ���SDY����â YDGRY\E V GDUER�XåPRNHVþLR�DXJLP WDNRMR�PLQLPDODXV�
GDUER� XåPRNHVþLR� DXJLPDV�� äPRQL VNDLþLXV� ãLDPH� DGPLQLVWUDFLQLDPH� SDVLVNLUVW\PH� DQDOL]XRMDPX�
ODLNRWDUSLX�EXYR�YLHQRGDV��

�
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������

������

������

3ULVNDLþLXRWDV�GDUER�XåPRNHVWLV�Xå������P��
�����P��LU������P���YDGRY\EHL

�����P�

�����P��

�����P�

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�YDGRY\E V GDUER�XåPRNHVþLR���/W��NLWLPDV�SHU�����������P��
�



��

,ã����SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�YDGRY\E V GDUER�XåPRNHVþLR���/W��NLWLPDV�SHU�����������P��
PDW\WL�� NDG� YDGRY\EHL� XåWLNULQDPDV� GDUER� XåPRNHVþLR� DXJLPDV�� NDLS� � QXPDWR� PRQ V YHLNORV�
VWUDWHJLQLDL�SODQDL��

7DLJL�� � PRQ V YDGRYR� LU� M SDYDGXRWRM HLQDPRMR�P QHVLR� GLGåLDXVLD� GDUER� XåPRNHVþLR� VXPD��
NXUL�SDJDO�JDOLRMDQþLXV� VWDW\PXV�PDNVLPDOLDL�OHLGåLDPD�PRN WL��DSVNDLþLXRMDPD�SDJDO�IRUPXO �

�� uu 6.
$'89 ����

�ýLD���
'8Y ± PRQ V YDGRYR�LU�MR�SDYDGXRWRM GLGåLDXVLDV�HLQDPRMR�P QHVLR�GDUER�XåPRNHVWLV��
$ ± PRQ V SUD MXVLR�NHWYLUþLR�GDUER�DSPRN MLPR�O ãRV��
6.�±� PRQ V YLGXWLQLV�GDUEXRWRM VNDLþLXV�SHU�SUD MXV NHWYLUW �
� ±�SUD MXVLR�NHWYLUþLR�WU\V�P QHVLDL��
� ±�GLGåLDXVLDV�NRHILFLHQWDV��VNLULDPDV�VNDLþLXRMDQW� PRQ V YDGRYR�LU�MR�SDYDGXRWRM P QHVLR�

GDUER�XåPRNHVW �
9DGRY\E V GDUER�XåPRNHVþLR�DXJLPDV�QHSDåHLGåLD�DSULERMLPR�� NXU QXPDWR�QRUPLQLDL� DNWDL��QHV�

NDLS�PDW\VLPH�NLWXRVH�VN\ULXRVH�DXJD�LU�NLW GDUEXRWRM GDUER�XåPRNHVWLV��
�
������� PRQ V DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW GDUER�DSPRN MLPDV�

� 'LUEDQþL DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW GDUEDV� SDPRNDPDV� SDJDO� � PRQ MH� SDUHQJWXV�
HWDW V UDãXV�� NXU� NLHNYLHQDL� SDUHLJ\EHL� QXVWDW\WDV� GDUER� XåPRNHVWLV�� 1XVWDWDQW� DGPLQLVWUDFLMRV�
GDUEXRWRM LU� VSHFLDOLVW SDUHLJLQHV�DOJDV� � PRQ MH��EXYR�DWVLåYHOJLDPD� DQDORJLãN VSHFLDOLVW GDUER�
DSPRN MLPR� O\J YDOVW\ELQ VH� PRQ VH�� EHL� PRQ VH� NRQNXUHQW VH�� 'LGHO UHLNãP VSHFLDOLVW GDUER�
DSPRN MLPR�O\JLXL�WXU MR�M SDVL OD� LU�SDNODXVD�GDUER�ULQNRMH��3DVWRYXV�GDUER�XåPRNHVWLV�QXVWDWRPDV�
DWVLåYHOJLDQW� GDUER� YLHWRV� NHOLDPXV� UHLNDODYLPXV�� âLRV� GDUER� XåPRNHVþLR� GDOLHV� G\G WXUL� OHPWL�
DWOLHNDPR� GDUER� VXG WLQJXPDV� QXR� NXULR� SULNODXVR� GDUEXRWRMR� NYDOLILNDFLMD�� UHLNDOLQJD� NRQNUHþLRPV�
SDUHLJRPV�DWOLNWL��QHUYLQ LU�IL]LQ WDPSD��DWVDNRP\E V O\JLV�LU�SDQ��7RG O��NXULDQW�QDXM DU�WREXOLQDQW�
HVDP GDUER�DSPRN MLPR�VLVWHP � SLUPLDXVLD�WXUL�E WL� YHUWLQDPRV�GDUER�YLHWRV��

�



��

� OHQWHO

9 Ä7HOãL UHJLRQR�NHOLDL³�DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW GDUER�XåPRNHVþLR��
�/W��NLWLPDV�SHU�����������P��

�
3RN\WLV�O\JLQDQW������P��VX������P�� 3RN\WLV�O\JLQDQW������P��VX������P��0 QXR� �����P�� �����P��

������ SURF��
�����P��

������ SURF��
6DXVLV� �������� �������� ������� ����� �������� ������� �����
9DVDULV� �������� �������� ������� ��� �������� ������� ���
.RYDV� �������� �������� ������� ����� �������� ������� �����
%DODQGLV� �������� �������� ������� ����� �������� ������� �����
*HJXå �������� �������� ������� ����� �������� ������� �����
%LUåHOLV� �������� ������� ������� ����� �������� ������� �����
/LHSD� �������� �������� ������� ����� �������� ������� �����

5XJSM WLV �������� �������� ������� ����� �������� ������� �����
5XJV MLV� �������� �������� ������� ����� �������� ������� �����
6SDOLV�� �������� �������� ������� ���� �������� ������� �����

/DSNULWLV� �������� �������� ������ ���� �������� ������� �����
*UXRGLV� �������� �������� �������� ���� �������� ������� �����
9LVR� ��������� ��������� �������� ����� ��������� �������� �����

$GPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW GDUER� XåPRNHVWLV� O\JLQDQW� �����P�� VX� �����P�� LãDXJR�
����� R� O\JLQDQW� �����P�� VX� �����P�� ±� ���� �åU��OHQWHO � ��SDY����� 3DVWRYL� GDUER� XåPRNHVþLR� GDOLV�
QHNLWR��3DJDO����SDYHLNVO DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW �����LU������P��EXYR�YLHQRGDV�����
åPRQ V��R������P��±����GDUEXRWRM � 7RG O ãLRV�JUXS V GDUEXRWRM GDUER�XåPRNHVþLR�DXJLP WDNRMR�
NLQWDPRV�GDUER�XåPRNHVþLR�GDOLHV�DXJLPDV��
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3ULVNDLþLXRWDV�GDUER�XåPRNHVWLV�Xå������P�������
P��������P��DGPLQLVWUDFLMRV�GDUEXRWRMDPV�LU

VSHFLDOLVWDPV

�����P�

�����P��

�����P�

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW GDUER�XåPRNHVþLR��
�/W��NLWLPDV�SHU�����������P��

�
$GPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW DWO\JLQLP G\G PRQ VH� QXO P ãLH� SDJULQGLQLDL�

YHLNVQLDL��
D�� PRQ V SHOQDV��
E�� DVPHQLQLV� VSHFLDOLVWR� LQG OLV� �QRULQW� SDVLHNWL� NXR� GLGHVQ SHOQ EXYR� GLGLQDPD� SDVODXJ

DS\YDUWD��NR�SDJULQGX�LãDXJR�GDUEXRWRM GDUE NLHN\E ���
F�� DOJ O\JLV�NLWRVH� PRQ VH��NDG�LãODLN\WL�VSHFLDOLVWXV�UHLNDOLQJD�QXRODWLQ SHUVRQDOR�YDG\ED���

3DWLUWLV� URGR�� NDG� NXR� � PRQ SHOQLQJHVQ � WXR� � JDOLPD� PRN WL� DGPLQLVWUDFLMRV� GDUEXRWRM LU�
VSHFLDOLVWDPV�GLGHVQLXV�DWO\JLQLPXV�YLUãLMDQW�ãDOLHV�GDUER�XåPRNHVþLR�YLGXUN � âL GDUEXRWRM LQG OLV��
PRQ MH� GDåQLDXVLDL� QXVWDWRPDV� SDJDO� SLQLJLQHV� SODXNDV�� NXUL G\G OHPLD� YLHQR� DU� NLWR� VSHFLDOLVWR�
GDUEDV��-HLJX�DVPHQLQLV�DGPLQLVWUDFLMRV�GDUEXRWRMR�DU�VSHFLDOLVWR�LQG OLV�QHJDOL�E WL�LãUHLNãWDV�SLQLJLQL
SODXN VXPD��WXRPHW�MLV�YHUWLQDPDV�VXEMHNW\YLX�GDUEGDYLR�VSUHQGLPX��

5HLNLD�QHSDPLUãWL��NDG�DWO\JLQLP G\GLV�NLWRVH� PRQ VH�WXUL�UHLNãP V G O GDUEGDYL NRQNXUHQFLMRV�
SULWUDXNLDQW� JHULDXVLXV� VSHFLDOLVWXV�� -HL� NLW PRQL GDUEGDYLDL� YLHQDP� DU� NLWDP� VSHFLDOLVWXL� PRND�
GDXJLDX��N\OD�SDYRMXV��MRJ�JHULDXVLXV�VSHFLDOLVWXV�QXSLUNV�NRQNXUHQWDL��

�
������� PRQ V GDUELQLQN GDUER�DSPRN MLPDV�

7DULILQ GDUER� DSPRN MLPR� VLVWHPD� SDJU VWD� VWDQGDUWL]XRWDLV� DSPRN MLPDL� Xå� GDUE UHPLDQWLV�
WDULIDLV��7DULILQ VLVWHPD�VXVLGHGD�Lã�WULM HOHPHQW �åU�����SDY�����D��WDULILQL DWO\JL � E��WDULILQL OHQWHOL
LU� F�� WDULILQL NYDOLILNDFLQL åLQ\Q � 9LVL� ãLH� HOHPHQWDL� WDUS� VDY V JODXGåLDL� VXVLM � WXR� SDW� PHWX�
NLHNYLHQDV�M WXUL�LU�VDYDUDQNLãN UHLNãP �



��

7$5,),1 '$5%2�8ä02.(6ý,2�6,67(0$�
7DULILQLDL�DWO\JLDL� 7DULILQ V OHQWHO V

���SDY��7DULILQ V GDUER�XåPRNHVþLR�VLVWHPRV�VWUXNW UD�
7DULILQH�OHQWHOH�YDGLQDPD� PRQ MH�QXVWDW\WD��VNDO WDP�WLNURPV�GDUELQLQN SDUHLJRPV��VXVLGHGDQWL�

Lã� DWLWLQNDPR� VNDLþLDXV� NDWHJRULM LU� MDV� DWLWLQNDQþL NRHILFLHQW � 7DULILQ OHQWHO JDOLQD� QXVWDW\WL�
WHLVLQJ VDQW\N WDUS� DSPRN MLP G\GåL Xå� YDLUL NYDOLILNDFLM GDUEXV�� PRQ MH� QXVWDW\WD� ãHãL
NDWHJRULM WDULILQ OHQWHO �

7DULILQLV� NRHILFLHQWDV�� NDLS� LU� WDULILQLV� DWO\JLV��QXVWDWRPDV�YDGRY\E V��7DULILQLV�NRHILFLHQWDV� URGR��
NLHN�NDUW WDP�WLNURV�NDWHJRULMRV� WDULILQLV�DWO\JLV�GLGHVQLV�Xå�SLUPRV�NDWHJRULMRV� WDULILQ DWO\J � 5HLNLD�
DWVLPLQWL�� NDG� SLUPRVLRV� NDWHJRULMRV� NRHILFLHQWDV� YLVRVH� WDULILQ VH� OHQWHO VH� SULO\JLQDPDV� YLHQHWXL��
7ROHVQ VH�NDWHJRULMRVH�MLV�SURJUHV\YLDL�GLG MD���

7DULILQLV� DWO\JLV� QXVDNR� GDUER� XåPRNHVþLR� O\J SHU� YDODQG � 1XVWDWDQW� WDULILQLXV� DWO\JLXV��
DWVLåYHOJLDPD� GDUER� V O\JDV� LU� MR� VXQNXP � 3ULNODXVRPDL� QXR� WR� QXVWDWRPL� WDULILQLDL� DWO\JLDL�
GDUELQLQNDPV��GLUEDQWLHPV�GDUEXV�QRUPDOLRPLV�V O\JRPLV��GDUELQLQNDPV��GLUEDQWLHPV�ODXNR�V O\JRPLV��
WDLS�SDW�VXQNLXV�LU�NHQNVPLQJXV�GDUEXV��GDUELQLQNDPV��GLUEDQWLHPV�\SDþ�VXQNLXV�LU�\SDþ�NHQNVPLQJXV�
GDUEXV��

'DUELQLQNDPV�VNDLþLXRMDQW�GDUER�XåPRNHVW UHPLDPDVL�WDULILQH�GDUER�DSPRN MLPR�VLVWHPD�SDJU VWD�
VWDQGDUWL]XRWDLV�DSPRN MLPDL�Xå�GDUE � 'DUER�XåPRNHVþLR�WDULIX�YDGLQDPDV�SLQLJDLV� LãUHLNãWDV� YDLUL
U ãL GDUER� NDLQLV��QXVWDW\WDV�Xå�YDODQG � DWVLåYHOJLDQW�� GDUER�NYDOLILNDFLM EHL�VXQNXP �

PRQ MH�SDWYLUWLQWD� WDULILQ VLVWHPD�QXVWDW\WD� � DWVLåYHOJLDQW� GDUER� NYDOLILNDFLM LU� VXG WLQJXP �
âLXR� SDJULQGX� VXGDURPRV� WDULILQ V OHQWHO V�� NXULRVH� QXPDWRPL� YDODQGLQLDL� WDULILQLDL� DWO\JLDL� � SDJDO�
GDUELQLQN NYDOLILNDFLMDV�� PRQ MH�QXVWDW\WD�ãHãL NDWHJRULM WDULILQ OHQWHO �åU����OHQWHO � ���SDY���

� OHQWHO
7DULILQLDL�NRHILFLHQWDL�

�
.DWHJRULMRV�

, ,,� ,,,� ,9� 9� 9,�
9DODQGLQLV�WDULILQLV�DWO\JLV� ����� ����� ����� ����� ����� �����
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1XVWDW\WDV�YDODQGLQLV�WDULILQLV�DWO\JLV
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�
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.DWHJRULMD
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9DODQGLQLV�WDULILQLV�DWO\JLV

���SDY��7DULILQL NRHILFLHQW GLG MLPDV�SULNODXVRPDL�QXR�NDWHJRULMRV��
7DULILQLV� DWO\JLV� DSVSUHQGåLD� PRQ V GDUELQLQNR� GDUER� XåPRNHVþLR� O\J SHU� YDODQG � 1XVWDWDQW�

WDULILQLXV�DWO\JLXV��DWVLåYHOJLDPD� GDUER�V O\JDV�LU�MR�VXQNXP � 3ULNODXVRPDL�QXR�WR�QXVWDWRPL�WDULILQLDL�
DWO\JLDL� GDUELQLQNDPV�� GLUEDQWLHPV� GDUEXV� QRUPDOLRPLV� V O\JRPLV�� GDUELQLQNDPV�� GLUEDQWLHPV� ODXNH��
WDLS�SDW�VXQNLXV�GDUEXV��GDUELQLQNDPV��GLUEDQWLHPV�\SDþ�VXQNLXV�GDUEXV��

���OHQWHO
9 Ä7HOãL UHJLRQR�NHOLDL³�GDUELQLQN GDUER�XåPRNHVþLR���/W��NLWLPDV�SHU�����������P��
�

3RN\WLV�O\JLQDQW������P��VX������P�� 3RN\WLV�O\JLQDQW������P��VX������P��0 QXR� �����P�� �����P��
������ SURF��

�����P��
������ SURF��

6DXVLV� ��������� ��������� ������� ����� ��������� ������� �����
9DVDULV� ��������� ��������� ������� ����� ��������� ������� ���
.RYDV� ��������� ��������� ������� ����� ��������� ������� �����
%DODQGLV� ��������� ��������� ������� ����� ��������� ������� �����
*HJXå ��������� ��������� ������� ����� ��������� ������� ���
%LUåHOLV� ��������� ��������� ������ ����� ��������� ������� �����
/LHSD� ��������� ��������� ������� ����� ��������� ������� �����

5XJSM WLV� ��������� ��������� ������� ����� ��������� ������� �����
5XJV MLV� ��������� ��������� ������� ����� ��������� ������� �����
6SDOLV�� ��������� ��������� ������� ����� ��������� ������ �����

/DSNULWLV� ��������� ��������� �������� ���� ��������� ������� �����
*UXRGLV� ��������� ��������� ������� ����� ��������� �������� �����
9LVR� ��������� ��������� �������� ����� ���������� �������� �����

'DUELQLQN GDUER� XåPRNHVWLV� O\JLQDQW� �����P�� VX������P�� LãDXJR� ����� R� O\JLQDQW� �����P�� VX�
�����P��±������ 'DUELQLQN �����P��EXYR�����åPRQL � �����P��±�����������P��������åU�����OHQWHO �
���SDY����
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â ãLRV�JUXS V GDUEXRWRM GDUER�XåPRNHVþLR�DXJLP WDNRMR�NLQWDPRV�GDUER�XåPRNHVþLR�GDOLHV� LU�
GDUEXRWRM VNDLþLDXV� GLG MLPDV� � EHL� SDVWRYLRV� GDUER� XåPRNHVþLR� GDOLHV� WHLJLDPDV� NLWLPDV� U\ãLXP� VX�
PLQLPDODXV�YDODQGLQLR�DWO\JLR�DXJLPX���
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3ULVNDLþLXRWDV�GDUER�XåPRNHVWLV�Xå������
�����P���LU������P��GDUELQLQNDPV

�����P�

�����P��

�����P�

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³��GDUELQLQN GDUER�XåPRNHVþLR���/W��NLWLPDV�SHU����������P��
�
$SLEHQGULQDQW� JDOLPD� VDN\WL�� NDG� GDUELQLQNDPV� PRQ MH� DWO\JLQLPDL� SDVNDLþLXRMDPL� SDJDO�

DWLWLQNDPRV�GDUE NDWHJRULMRV�YDODQGLQ NDLQ Xå�IDNWLãNDL�GLUEW ODLN �

�����9 Ä 7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM GDUER��XåPRNHVþLR�NLQWDPRV�GDOLHV�QXVWDW\PDV�
�

.LQWDPRML� GDUER� XåPRNHVþLR� GDOLV� VNLUWD� YHUWLQWL� LQGLYLGXDOLXV� GDUEXRWRM SDVLHNLPXV�� QHV�
SDVWRYLRML�GDUER�XåPRNHVþLR�GDOLV� LU�SURSRUFLQJDV�GDUER�XåPRNHVþLR�GLGLQLPDV�QH YHUWLQD�GDUEXRWRMR�
SDVWDQJ � .LQWDPDV� GDUER� XåPRNHVWLV� SULNODXVR� WLHN� QXR� LQGLYLGXDOL � WLHN� LU� QXR� NROHNW\YLQL
ODLP MLP � ,QGLYLGXDOL� NLQWDPRMR� GDUER� XåPRNHVþLR� GDOLV� WXU W E WL� QXVWDWRPD� � SULNODXVRPDL� � QXR�
GDUEXRWRMR�DVPHQLQL LU�GDO\NLQL VDY\EL EHL� MR�HOJVHQRV�GDUEH�� W�\��QXR�GDUE NRN\E V�� M DWOLNLPR�
SXQNWXDOXPR��LQLFLDW\YXPR��VWURSXPR��XQLYHUVDOXPR�LU�SDQ��âLDQGLHQD� PRQ MH�\UD�NHOLDPD�LG MD��NDG�
PRN WL�UHLNLD�QH�Xå�GDUE � EHW�Xå�GDUEXRWRM � MR�VDY\EHV���

'LUEWL�JHUDL�\UD�NLHNYLHQR�GDUEXRWRMR�SDUHLJD��JHUDV�GDUEDV�ãLDQGLHQ�QHJDUDQWXRMD��NDG��SDVLNHLWXV�
V O\JRPV��GDUEXRWRMDV�LU�WROLDX�GLUEV�JHUDL���7RG O PRN WL�UHLNLD�Xå�GDUEXRWRMR�VXJHE MLP PRN\WLV��Xå�
LãVLPRNVOLQLP �QHV� WDL� DWHLWLHV� SRWHQFLDODV��� Xå� DWVLGDYLP PRQHL� LU� SDQDãLDL�� .ROHNW\YLQ GDOLV�
SULNODXVR� QXR� NROHNW\YR� ODLP MLP LU� PRNDPD� Xå� LãGLUELR� NRN\E � WHUPLQ ODLN\P VL� LU� SDQDãLDL��
3DSUDVWDL� NLQWDPRML� GDUER� XåPRNHVþLR� GDOLV� VXGDUR� DSLH� ������� SDVWRYDXV� GDUER� XåPRNHVþLR�� 7RNV�



��

NLQWDPRVLRV� LU�SDVWRYLRVLRV�GDUER�XåPRNHVþLR�GDOLHV� LãVN\ULPDV�OHLGåLD� YHUWLQWL� WLHN�REMHNW\YLXV�� WLHN�
VXEMHNW\YLXV�YHLNVQLXV��7RG O��WRNLX�SULQFLSX�IRUPXRMDQW�GDUER�XåPRNHVW � JDOLPD�NDOE WL�DSLH�ÄWHLVLQJ
GDUER� DSPRN MLP ³�� 'DUELQLQN LQG OLXL� YHUWLQWL� � QDXGRMDPL� NLQWDP M GDUER� XåPRNHVþLR� GDO
VXGDUDQW\V� DVPHQLQLDL� SULHGDL� Xå� GDUER� NRN\E � GDUER� SXQNWXDOXP � XQLYHUVDOXP � LQLFLDW\YXP LU�
VWURSXP � 1XVWDWDQW� NLQWDPRVLRV� GDUER� XåPRNHVþLR� GDOLHV� G\G QDXGRMDPDV� GDUEXRWRM YHUWLQLPDV�
NLHN\ELQLDLV�PHWRGDLV��6LHNLDQW�PDWHULDOLDL�VXLQWHUHVXRWL�GLUEDQþLXRVLXV� PRQ V ILQDQVLQLDLV�UH]XOWDWDLV��
SDJHULQWL� DWOLHNDP GDUE NRN\E LU� QHVDQW� GUDXVPLQL QXREDXG GDUEXRWRMDPV� PRNDPD� NLQWDPD�
DWO\JLQLPR� GDOLV�� SDVNDLþLXRWD� QDXGRMDQW� GDUER� LQG OLR� NRHILFLHQW �',.��� (VDQW� GUDXVPLQ PV�
QXREDXGRPV� �SDVWDEDL�� SDSHLNLPXL� LU� NW��� GDUEXRWRMDPV� GDUER� XåPRNHVWLV� Xå� HLQDP P QHV
SDVNDLþLXRMDPDV�WDLNDQW�GDUER�LQG OLR�NRHILFLHQW O\J YLHQHWXL�'DUEXRWRMDPV�GDUER�LQG OLR�NRHILFLHQW
QXVWDWR� WLHVLRJLQLDL� M GDUE YDGRYDL�� 7ROLDX� SDWHLNLDPDV� GDUER� XåPRNHVþLR� NLQWDPRV� GDOLHV�
VNDLþLDYLPDV� WDLNDQW� GDUER� LQG OLR� NRHILFLHQW SDJDO� QXVWDW\W NLQWDPRV� DWO\JLQLPR� GDOLHV��
GDUEXRWRMDPV�QXVWDW\PR�OHQWHO �åU�����OHQWHO ���

�
���OHQWHO

.LQWDPRV�DWO\JLQLPR�GDOLHV�QXVWDW\PDV��

9HUWLQLPR�NULWHULMDL�

$76$.20<%
�����'DUER�HLJD�LU�UH]XOWDWDL�
�����3ULLPDPL�VSUHQGLPDL�
�����'DUER�SULHPRQ V LU�GDUER� UDQNLDL��
����%HQGUDGDUELDYLPDV��VX�NLWRPLV� VWDLJRPLV�
����0DWHULDOLQ LU�PRUDOLQ DWVDNRP\E

352)(6,1 .203(7(1&,-$�
�����%HQGUD�HUXGLFLMD�LU�LãVLPRNVOLQLPDV�
�����äLQL O\JLV�GDUEH�
����'DUER�SDW\ULPDV�
����6XVLGRURMLPDV�VX�SDUHLJRPLV�
����*UHWXWLQL VSHFLDO\EL VLVDYLQLPDV�

'$5%2�5(=8/7$7$,�,5�.2.<%
�����$VPHQLQLR�GDUER�NRN\E
�����9DGRYDXMDPR�NROHNW\YR�SDVLHNLPDL�
����'DUER�VXQNXPDV�LU�V O\JRV�
����'DUER�UHLNãP
�����,QLFLDW\YD�LU�N ULELQJXPDV�
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'$58272-2�(.2120 ,5�62&,$/,1 25,(17$&,-$�
�����3RåL ULV� SDUHLJDV�
�����5 SLQLPDVLV�NYDOLILNDFLMD�
�����$WVDNRP\E Xå�GDUE
�����'DUELQJXPDV�
����'DUER�ODLNR�SDQDXGRMLPDV�

3UDGåLRMH�QXVWDW PH�NULWHULMXV��SDJDO�NXULXRV�YHUWLQVLPH�GDUE � 6XUHQJXV�GDUEXRWRM DSNODXV EXYR�
QXVWDW\WL�JDOLPL�GDUEXRWRM YHUWLQLPR�NULWHULMDL�� ,ã�SDVWDU M � NRQVHQVXVR�SULQFLSR�EXYR� LãULQNWL�SHQNL��
GDUER�JUXS V PDQ\PX��VYDUELDXVL�YHUWLQLPR�NULWHULMDL��'DUER�LQG OLR�NRHILFLHQWDV��SULNODXVR�QXR�NHWXUL
GDOLQL URGLNOL � NXULXRV�PDWRPH�����SDYHLNVOH��

�

���SDY��'DUER�LQG OLR�NRHILFLHQWR�G\GåLR�QXVWDW\PR�URGLNOLDL�
� 0DWRPH�� NDG� GDUEXRWRMDL� EXV� YHUWLQDPL� SDJDO� WULV� REMHNW\YLXV� LU� YLHQ VXEMHNW\Y NULWHULM �
.LHNYLHQDP�GDUEXRWRM YHUWLQLPR�NULWHULM VYRULXL�VXWHLNLDPDV�������G\GLV�����SDY����

'$5%2�,1' /,2�.2(),&,(172�'<'ä,2�1867$7<02�52',./,$,�

�
$76$.20<%

�
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�
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�
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����SDY��'DUEXRWRM YHUWLQLPR�NULWHULM VYRULR�SDO\JLQLPDV��
�

3DVNXWLQLV� HWDSDV� ±� NRQNUHWDXV� DWO\JLQLPR� NLHNYLHQDP� GDUEXRWRMXL� SDVNDLþLDYLPDV�� 7XR� WLNVOX�
YHUWLQDPDV� SDVWRYDXV� LU� NLQWDPR� GDUER� XåPRNHVþLR� VDQW\NLV� �6� GDUER� XåPRNHVþLR� IRQGH�� � 3DJDO�
DQDOL]XRW PRNVOLQ OLWHUDW U � GDXJXPD� DXWRUL SDVLVDNR� Xå� ������ �� NLQWDP DWO\JLQLPR� GDO � W�\���
QXPDWRPDV��VDQW\NLV�WDUS�SDVWRYDXV�LU�NLQWDPR�GDUER�XåPRNHVþLR�NDLS��SDURG\WD����SDYHLNVOH��

�
6 DSVNDLþLXRMDPDV�SDJDO�IRUPXO �

�LQW

�

N

SDVW

'8
'86  ����

� ýLD��
'8�SDVW��±�SDVWRYLRML�GDUER�XåPRNHVþLR�GDOLV��
'8�NLQW� ± NLQWDPRML�GDUER�XåPRNHVþLR�GDOLV��
�



��

%D]LQLV�DWO\JLQLPDV
���

.LQWDPD
DWO\JLQLPR�GDOLV

���

���SDY��$WO\JLQLPR�IRQGR�VWUXNW UD��
.LHNYLHQR�GDUEXRWRMR�DWO\JLQLPR�NLQWDPD�GDOLV�DSVNDLþLXRMDPD�SDJDO�IRUPXOH��
�

',.'8'8 SDVWN u ��LQW ����
ýLD�
'8NLQW��±�GDUEXRWRMR�NLQWDPRML�DWO\JLQLPR�GDOLV��
'8SDVW��±��GDUEXRWRMR�SDVWRYLRML�DWO\JLQLPR�GDOLV��

�
$GPLQLVWUDFLMRV�GDUEXRWRM �LU�VSHFLDOLVW �GDUER�

XåPRNHVþLR�VXG WLV����

���

���

3DVWRYL�GDUER
XåPRNHVþLR
GDOLV

.LQWDPD
GDUER
XåPRNHVþLR
GDOLV

'DUELQLQN �GDUEXRWRM ��GDUER�XåPRNHVþLR�VXG WLV����

���

���
3DVWRYL�'8
GDOLV

.LQWDPD�'8
GDOLV

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW EHL�GDUELQLQN
GDUER�XåPRNHVþLR�VXG WLV�

�



��

9 Ä7HOãL UHJLRQR� NHOLDL³� DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW NLQWDPD� DWO\JLQLPR�GDOLV� \UD�
PDåHVQ Xå� PRQ V GDUELQLQN � $GPLQLVWUDFLMRV�GDUEXRWRM SDVWRYL�GDUER�XåPRNHVþLR�GDOLV������P��
VXGDUR�YLGXWLQLãNDL����� 3DJDO�9 Ä7HOãL UHJLRQR�NHOLDL³�9LGDXV�GDUER�LU�SRLOVLR�WYDUN NHOL WDUQ\E
DGPLQLVWUDFLMRV�GDUEXRWRMDPV�QXPDW\WDV�GDUER�LQG OLR�NRHILFLHQWR�LQWHUYDODV�QXR���LNL������

9 Ä7HOãL UHJLRQR�NHOLDL³�GDUELQLQN SDVWRYL�GDUER�XåPRNHVþLR�GDOLV������P��VXGDUR����� 3DJDO�
9 Ä7HOãL UHJLRQR� NHOLDL³� 9LGDXV� GDUER� LU� SRLOVLR� WYDUN GDUELQLQNDPV� QXPDW\WDV� GDUER� LQG OLR�
NRHILFLHQWR�LQWHUYDODV�QXR���LNL����

'DUELQLQNDPV�GLGHVQLV�NLQWDPRV�DWO\JLQLPR�GDOLV�WRG O��NDG�WLHVLRJLQLDL�M YDGRYDL�JDO W WLNVOLDX�
YHUWLQWL�GDUEXRWRMR�SDVWDQJDV�LU�WXR�SDþLX�SDVNDWLQWX�GDUELQLQN HIHNW\YLDX�GLUEWL��

7DLNDQW� ',.� PHWRG GDUEXRWRMDL� VNDWLQDPL� VLHNWL� HNRQRPLQL UH]XOWDW � WDLS� SDW� DWVLåYHOJLDQW�
GDUE DWOLNLPR� NRN\E LU� HIHNW\YXP � 5HLNLD� SDå\P WL�� NDG� XåVLHQLR� PRQL DSPRN MLPR� LU�
PRW\YDYLPR�VLVWHPRV�SDVLå\PL�GLGHVQLX�DJUHV\YXPX�� W�\�� �NLQWDPD�GDOLV�XåLPD��åHQNOLDL�GLGHVQ GDO
QHL� �/LHWXYRMH�� �9LHQD� WHQGHQFLM NLQWDPRV� �GDOLHV� �VDQW\NLV� �VX� �ILNVXRWD� �DXJD� �SULNODXVRPDL� �QXR��
SR]LFLMRV� � VYDUERV� � PRQ MH�� .XR� DXNãWHVQ SR]LFLMD� � WXR� GLGHVQLV� SUHPLMDYLPR� IRQGDV� � >��@� �åU�� ���
SDY����

�

���SDY�� $WO\JLQLP VWUXNW UD�XåVLHQLR� PRQ VH��SULNODXVRPDL�QXR�SR]LFLMRV��âDOWLQLV��)LQDQV DQDOLWLN DVRFLDFLMD��)$$��LU�8$%�.HUDV��6DYLFNDV�LU�SDUWQHULDL����5LQNRV�W\ULPR�NDLS�
SDNLWR�GDUER�M JRV�NDLQD�G O PLJUDFLMRV�SR� VWRMLPR� (6�LU�NDV�VNDWLQD�GDUEXRWRMXV�VLHNWL�JHUHVQLX�

UH]XOWDW � >��@�
�



��

.DGDQJL� GDUER� RUJDQL]DYLPR� VLVWHPD� QXRODW� DWQDXMLQDPD�� YHUWLQDPD� PRQL SDWLUWLV�� NXU� � YLV��
GDXJLDX� � G PHVLR� � VNLULDPD� � ODQNVþLRP� � SDSLOGRPRP� � OHQJYDWRP�� � NXU� OHLGåLDPD� NLHNYLHQDP�
GDUEXRWRMXL�LQGLYLGXDOLDL�SDVLULQNWL��NDV�MDP�SDWLNW � 1RUV�GDU�NRO�NDV�SDSLOGRP VNDWLQLPR��SULHPRQL
EXYLPDV��SY]���VSRUWR�NOXER�DSPRN MLPDV��ODLNRPDV��WLN�PRGHUQLX�UHLNDOX���

����9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM VNDWLQLPDV�
�

3UHPLMRV��VNLULDPRV�Xå�\SDWLQJXV��XQLNDOLXV��VYDUELXV� PRQHL�ODLP MLPXV��JHURNDL�SDGLGLQXVLXV�MRV�
SHOQ DUED� SDJHULQXVLXV� YHLNORV� NRN\E �åU�� ��� SDY���� âLH� YLHQNDUWLQLDL� DWO\JLQLPDL� Q UD� � SUDVWL� LU�
QXRODWLQLDL��'DåQLDXVLDL�SUHPLMRV�VNLULDPRV�Xå�UDFLRQDOL]DFLQLXV�SDVL O\PXV��JDP\ERV�NDãW PDåLQLP �
Xå�JHUXV�JDP\ELQLXV�UH]XOWDWXV��HQHUJLMRV�� UHQJLP � åDOLDY � GDUER�XåPRNHVþLR�IRQGR�WDXS\P

'DUEXRWRM � GLUEDQæL 9DOVW\EïV� ÷PRQïMH� ²� 7HOÑL UHJLRQR� NHOLDL¥� SDJDO� GDUER� VXWDUWLV�

VNDWLQLPDV� � Y\NGRPDV� YDGRYDXMDQWLV� 6NDWLQLPR� �� SUHPLMDYLPR� WDLV\NOïPLV�� (VDQW� ILQDQVLQïPV�

JDOLP\EïPV�� XÓ� SDY\]GLQJë� SDUHLJ Y\NG\Pë�� GDUER� QDÑXPR� GLGLQLPë�� LQLFLDW\YXPë��

SDUHLJLQJXPë� EHL� ÷YDLULXV� SDVLHNLPXV� GDUEH� � ÷PRQïPV� GDUEXRWRMDPV�� QHWXULQWLHPV� JDOLRMDQæL

GUDXVPLQL QXREDXG Wë�ODLNRWDUS÷�XÓ�NXU÷�LÑPRNDPD�SUHPLMD��JDOL�E WL�PRNDPD��PHWLQï�SUHPLMD��

NHWYLUWLQï�SUHPLMD�DU�PïQHVLR�SUHPLMD��

(VDQW� ILQDQVLQ PV� JDOLP\E PV�� PRQ PV� GDUEXRWRMDPV�� JDOL� E WL� PRNDPRV� SURJLQ V SUHPLMRV��
JLPLPR�MXELOLHMDXV�SURJD�LU�GDUER�MXELOLHMDXV�SURJD������

�

����SDY��9DOVW\E V PRQ MH�Ä�7HOãL UHJLRQR�NHOLDL³�GDUER�XåPRNHVþLR�VXG WLV�
�

'DUER�DSPRN MLPR�VLVWHPD�

3DVWRYXV�GDUER�XåPRNHVWLV .LQWDPDV�GDUER�XåPRNHVWLV 3UHPLMRV�

3ULNODXVR�QXR�GDUER�SRE GåLR�LU�WXULQLR�
3ULNODXVR�QXR�GDUEXRWRMR�VDY\EL � 6NLULDPRV�Xå�\SDWLQJXV�YHLNORV�UH]XOWDWXV�



��

(VDQW� ILQDQVLQ PV� JDOLP\E PV�� Xå� SDY\]GLQJ SDUHLJ Y\NG\P � GDUER� QDãXPR� GLGLQLP �
LQLFLDW\YXP � SDUHLJLQJXP EHL� YDLULXV�SDVLHNLPXV�GDUEH� � PRQ PV�GDUEXRWRMDPV�� �PRNDPD��PHWLQ
SUHPLMD���NHWYLUWLQ SUHPLMD�LU�P QHVLR�SUHPLMD��

PRQ PV�GDUEXRWRMDPV�PRNDPRV�SURJLQ V SUHPLMRV��
��� JLPLPR�MXELOLHMDXV�SURJD����������LU�����PHW SURJD�PRNDPD�LNL���0*/�G\GåLR�YLHQNDUWLQ

SUHPLMD��
��� JLPLPR� MXELOLHMDXV� SURJD� LãGLUEXVLHPV� PRQ MH� QH� PDåLDX� NDLS� �� PHWXV�� GDUEXRWRMDPV��

VXODXNXVLHPV����PHW DPåLDXV��PRNDPD�LNL���0*/�G\GåLR�YLHQNDUWLQ SUHPLMD��
��� GDUER� MXELOLHMDXV� SURJD�� LãGLUEXVLHPV� PRQ MH� QH� PDåLDX� NDLS� ��� PHW � QHWXULQWLHPV�

JDOLRMDQþL GUDXVPLQL QXREDXG � Xå�QHSULHNDLãWLQJ GDUE PRNDPD�YLHQNDUWLQ SUHPLMD�LNL��0*/��
��� âY�� .DO G SURJD� Xå� V åLQLQJ LU� QHSULHNDLãWLQJ GDUE � GDUEXRWRMDPV� VNLULDPD� � LNL� ��

PLQLPDOLRV�DOJRV�G\GåLR�SUHPLMD��
��� âY��9HO\N SURJD�Xå�V åLQLQJ LU�QHSULHNDLãWLQJ GDUE � VNLULDPD���PLQLPDOLRV�DOJRV�G\GåLR�

SUHPLMD��
���OHQWHO

9 Ä7HOãL UHJLRQR�NHOLDL³�VNLUW PRQ V GDUEXRWRMDPV�SUHPLM VXPRV� �

6WUXNW UD�
�����P� �����P�(LO��1U�� 0DWHULDOLQLV�VNDWLQLPDV� �����P�� �����P��

�
3RN\WLV�� ������

�0HWLQ SUHPLMD� ����� ����� ���� ���� ����
�.HWYLUWLQ SUHPLMD� ����� ����� ���� ���� ������
�0 QHVLR�SUHPLMD� ����� ���� ��� ��� ������
�3UHPLMRV�JLPLPR�MXELOLHMDXV�SURJD� ���� ���� ��� ��� ���
�3UHPLMRV�GDUER�MXELOLHMDXV�SURJD� ���� ���� ��� ��� ���
�3UHPLMD�NDO G ����� ����� ���� ���� �����
�3UHPLMD�YHO\N ����� ����� ���� ���� ������
9LVR� ������ ������ ����� ����� ������

PRQ MH�GDXJLDXVLDL������P��LãPRN WD�âY��9HO\N LU�âY��.DO G SURJD�VNLUW SUHPLM ± ����� YLV
VNLULDP SUHPLM � �����P�� ãL SUHPLM VXPD� LãDXJR� LU� VXGDU ±����� YLV VNLULDP SUHPLM �åU�� ���
OHQWHO ���



��

$SLEHQGULQDQW�SDWHLNW PHGåLDJ � JDOLPD�WHLNWL��NDG� PRQ V GDUER�XåPRNHVþLR�VXGHGDPRVLRV�GDO\V�
\UD�ãLRV��SDVWRYL�GDUER�XåPRNHVþLR�GDOLV��NLQWDPDV�GDUER�XåPRNHVþLR�GDOLV��',.��LU��GDUER�XåPRNHVþLR�
GDOLV�PRNDPD�Lã�SHOQR�GDOLHV��

'DUER� DSPRN MLPR� RUJDQL]DYLPDV� \UD� VXG WLQJDV� GDXJLDO\SLV� XåGDYLQ\V�� QXR� NXULR� LãVSUHQGLPR�
QHUHWDL�SULNODXVR�YLVRV� PRQ V YHLNORV�UH]XOWDWDL�� J\YHQGLQGDPL�GDUER�XåPRNHVþLR�LU�VNDWLQLPR�IRUPDV�
LU� WDLV\NOHV� VXVLGXULDPH� VX� GYLãDOLX� LQWHUHVX�� ,ã� YLHQRV� SXV V ±� GDUEXRWRMDV� VXLQWHUHVXRWDV� JDXWL� NXR�
GLGHVQ DWO\JLQLP LU� WR� LQWHUHVR� YHGDPDV� GLUEW JHULDX�� Lã� NLWRV� SXV V ±� GDUEGDY\V� VXLQWHUHVXRWDV�
PDåLQWL�JDP\ERV�NDãWXV��NXUL GDO VXGDUR�GDUEXRWRM DWO\JLQLPDV���

7RG O PRQ MH� GHGDPRV� SDVWDQJRV� VXNXUWL� WLQNDP GDUER� XåPRNHVþLR� RUJDQL]DYLPR� � VLVWHP �
7LQNDPDL�SDULQNWD�DWO\JLQLPR�VLVWHPD�JDOL�SDNHOWL�QDãXP � QHV�ML��

�� VWLPXOLXRMD�GDUEXRWRM SDVWDQJDV���WDL�SDJHULQD�EHQGUXV�JDP\ELQLXV�URGLNOLXV��
�� VNDWLQD�VNLUWLQJRV�YHLNORV�GDUEXRWRM JUXSHV�EHQGUDGDUELDYLPXL��
�� VXWHLNLD� PRQHL� JDOLP\E JDXWL� GDUEXRWRMDPV� MLHPV� WLQNDP DWO\JLQLP � WDL� VXPDåLQD�

GDUEXRWRM NDLW LU�SDGHGD�VXIRUPXRWL�QXRODWLQ LU�NYDOLILNXRW PRQ V NROHNW\Y �
.DG�SDGLGLQWL�GDUEXRWRM PRW\YDFLM LU�SDVLHNWL��NDG� PRQ WDSW SDWUDXNOL�VLHNLDPD��

�� VXWHLNWL�GDXJLDX�HUGY V GDUEXRWRM JDOLP\E PV�SDVLUHLNãWL��
�� PDåLDX�NRQWUROLXRWL�SDYDOGLQLXV�LU�GLGLQWL�M SDþL DWVDNRP\E Xå�VDYR�GDUE �
�� VXWHLNWL�åPRQ PV�GDXJLDX� JDOLRMLP LU�ODLVY V VDYR�GDUEH��
�� VNDWLQWL�SDWHLNWL�VDYR�LG MDV�LU�SDVL O\PXV��GDO\YDXWL�VSUHQGåLDQW�GDUER�SUREOHPDV��
�� QXRODW�LQIRUPXRWL�åPRQHV��NDLS�\UD�YHUWLQDPDV�M GDUEDV��SDWHLNWL�WLN�NRQVWUXNW\YL NULWLN �
�� VNDWLQWL�GDUEXRWRMXV� LPWLV�QDXM LU�VXQNL XåGXRþL � GDO\WLV�VYDUELD� LQIRUPDFLMD� LU� WUDXNWL�

VSUHQGLP SUL PLP �



��

���9 Ä7(/â, 5(*,212�.(/,$,³�'$5%2�8ä02.(6ý,2�25*$1,=$9,02�6,67(026�
7<5,02�(,*$�

�
âLR� W\ULPR�REMHNWDV�9 Ä7HOãL UHJLRQR�NHOLDL³�GDUER�XåPRNHVþLR�RUJDQL]DYLPR�VLVWHPD��7\ULPXL�

DWOLNWL� SDVLULQNWDV� DQNHWLQLV� DSNODXVRV� PHWRGDV�� -R� PHWX� � SDWHLNWRV� � DQNHWRV�� NXULRVH� EXYR� SDWHLNWL�
NODXVLPDL�� NXULH� SDG MR� YHUWLQWL� UHDO PRW\YDYLPR� YHLNVPLQJXP � Y\UDXMDQþLDV� QXRPRQHV� EHL�
SRåL ULXV�� âLV� DSNODXVRV� E GDV� GDU� SDVLULQNWDV� LU� WRG O�� NDG� SHU� JDQD� WUXPS ODLN JDOLPD� DSNODXVWL�
QRULPXV� UHVSRQGHQWXV�� R� DSGRURMDQW� GXRPHQLV� ±� SDVLQDXGRWL� NRPSLXWHULQH� UDQJD�� âL� DQDOL] SDG V
SDWHLNWL� PRQHL�UHNRPHQGDFLMDV�G O WROHVQL PRW\YDFLQL SULHPRQL VXN ULPR�LU� J\YHQGLQLPR��
�

$QNHWRV�SDVR�DQDOL]

'XRPHQ DQDOL]HL� QDXGRWDV� 6366� ��� YHUVLMRV� VWDWLVWLQ V DQDOL] V SDNHWDV�� 5\ãLDL� WDUS� SRå\PL
EXYR� YHUWLQDPL� FKL� NYDGUDWR� � ð�� NULWHULMXPL� EHL� ODLVY V ODLSVQL VNDLþLXV� �OOV��� 6WDWLVWLQL KLSRWH]L
UHLNãPLQJXPXL� YHUWLQWL�SDVLULQNWDV�S� ������SDWLNLPXPR�O\JPXR��S����������SDWLNLPDV��S�����������O��
SDWLNLPDV��S������������\SDWLQJDL�SDWLNLPDV�UH]XOWDWDV���'LDJUDPRV�LU�OHQWHO V SDUXRãWRV�0LFURVRIW�([HO�
�����SURJUDPD���

$SNODXVWL�9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRMDL���,ãGDOLQWD�����DQNHW � JU åR�����DQNHWRV��$QNHWRV�
SDVR� DQDOL] VXWHLN GXRPHQ DSLH� UHVSRQGHQW DPåL � O\W � GDUER� VWDå � UHVSRQGHQW DGPLQLVWUDFLQ
SDVLVNLUVW\P EHL� LãVLODYLQLP � 7XR� WLNVOX� EXYR� XåGXRWL� SLUPLHML� SHQNL� NODXVLPDL�� 3LUPRMR� NODXVLPR�
UH]XOWDWDL� � URGR��NDG�GDXJLDXVLD�GDUEXRWRM SDVLVNLUVWR�Ä������PHW DPåLDXV�³�QXPDW\WDPH� LQWHUYDOH��
W�\�VXGDUR�����YLV DSNODXVW M � Ä������PHW DPåLDXV³�LQWHUYDO HLQD�WUHþGDOLV�UHVSRQGHQW � ÄYLUã�
��PHW DPåLDXV�³�±�����LU� ÄLNL����PHW DPåLDXV�³������.DGDQJL�GLGHVQ GDO GDUEXRWRM VXGDUR�QXR�
������PHW GDUEXRWRMDL��WDL�M GDUELQ YHLNOD� PRQ MH�DWLWLQNDPDL�LOJD���

�



��

9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO��GDUER�VWDå
�PHWDLV�

��
��

��
��

� �� �� �� �� ���
�LNL����P�
�LNL����P
�LNL����P�
YLUã����P� 'DUER�VWDåDV��PHWDLV�

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO��GDUER�VWDå �PHWDLV��
�

PRQ MH� GLUED� � JDQD� LOJ GDUER� VWDå WXULQW\V� GDUEXRWRMDL�� ,NL� ��� PHW GDUER� VWDå WXULQW\V�
GDUEXRWRMDL�VXGDUR����� YLV GLUEDQþL M � LNL����PHW VWDå WXUL�±���� UHVSRQGHQW � LNL����PHW � ���
LU�YLUã����PHW � �� �åU�����SDY����

9 Ä7HOãL UHJLRQR�NHOLDL³�GLGåL M GDO GDUEXRWRM VXGDUR�Y\UDL��$QNHWLQ MH�DSNODXVRMH�GDO\YDYR�
���� Y\U LU����� PRWHU �

5HVSRQGHQW LãVLODYLQLPDV

���

���
�� ��

$XNãWHVQ\VLV�

$XNãWDVLV
XQLYHUVLWHWLQLV

$XNãWDVLV
QHXQLYHUVLWHWLQLV

.LWD

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM LãVLODYLQLPDV�
� $QNHWLQLDL�GXRPHQ\V�SDURG � NDG�DSNODXVRMH�GDXJLDXVLDL�GDO\YDYR�GDUEXRWRMDL�WXULQW\V�DXNãWHVQ M
LãVLODYLQLP � $XNãWHVQ M LãVLODYLQLP WXU MR���� DSNODXVW M GDUEXRWRM � ��� �DXNãW M XQLYHUVLWHWLQ �
����DXNãW M QHXQLYHUVLWHWLQ ��åU����SDY����



��

5HVSRQGHQW LãVLODYLQLPDV�SDJDO�DGPLQLVWUDFLQ SDVLVNLUVW\P

���

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

GDUELQLQNDV DGPLQLVWDUFLMRV
GDUEXRWRMDV�LU
VSHFLDOLVWDV

YDGRY\E

$XNãWHVQ\VLV�

$XNãWDVLV
XQLYHUVLWHWLQLV
$XNãWDVLV
QHXQLYHUVLWHWLQL
V.LWD

���SDY���5HVSRQGHQW LãVLODYLQLPDV�SDJDO�DGPLQLVWUDFLQ SDVLVNLUVW\P

$QDOL]XRMDQW�DQNHWLQLXV�GXRPHQLV�QXVWDW\WD��NDG���� GDUELQLQN WXUL�DXNãWHVQ M LãVLODYLQLP � ����
NLW LãVLODYLQLP � ��� �� DGPLQLVWUDFLMRV� GDUEXRWRMDL� WXUL� DXNãW M XQLYHUVLWHWLQ LãVLODYLQLP LU� ���� �
DXNãWHVQ M � ����DXNãW M QHXQLYHUVLWHWLQ � $GPLQLVWUDFLQLDPH�SDVLVNLUVW\PH�YDGRY\E V GDUEXRWRMDL�YLVL�
\UD�VX�DXNãWXRMX�XQLYHUVLWHWLQLX�LãVLODYLQLPX��åU����SDY�����

3DO\JLQXV� UHVSRQGHQW LãVLODYLQLP SDJDO�SDUHLJDV�VWDWLVWLãNDL� UHLNãPLQJDL� � ð ���� OOV ���S�������
GLGHVQ GDOLV� � DGPLQLVWUDFLMRV� QHL� NLWL� GDUEXRWRMDL� WXUL� DXNãW M XQLYHUVLWHWLQ LãVLODYLQLP �

9 Ä7HOãL UHJLRQR�NHOLDLÄ�GDUER�XåPRNHVþLR�RUJDQL]DYLPR�VLVWHPRV�W\ULPR�UH]XOWDWDL�LU�
DSWDULPDV�

�
$WOLHNDQW� W\ULP EXYR� VLHNWD� LãVLDLãNLQWL� PRQ V GDUER� XåPRNHVþLR� RUJDQL]DYLPXL� � WXULQþLXV�

YHLNVQLXV��NDLS�SR�SDVLWHQNLQLP GDUEX��GDUEXRWRM O NHVþLXV��SDVL O\PXV�LU�NW�� DQNHWRV�NODXVLP
Ä.DV� -XPV� \UD� GDUEDV³� � YLVRVH� DPåLDXV� JUXS VH� GDXJLDXVLD� EXYR� SDUHLNãWD� QXRVWDWD�� NDG� WDL�
SUDJ\YHQLPR�ãDOWLQLV��

�



��

.DV�MXPV�\UD�GDUEDV"��
��

��
��� � � �� � � �� � � �

�
��
��
��
��
��
��
��
��

����� ����� YLUã��� LNL���$PåLDXV�JUXS V

SUDJ\YHQLPR�ãDOWLQLV�
JDOLP\E LãUHLNãWL�VDYH
GRPXV��P JVWDPDV�GDUEDV�
JDOLP\E WREXO WL

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä.DV�-XPV�
\UD�GDUEDV"³�

�
$WOLNXV�ãLR�NODXVLPR�NU\åPLQ DQDOL] SDJDO�DPåLDXV�JUXSHV��PDWRPH��NDG� PRQ V GDUEXRWRMDPV�

GDUEDV� NDLS� SUDJ\YHQLPR� ãDOWLQLV� QXURGRPDV� GDåQLDXVLDL� � YLVRVH� DPåLDXV� JUXS VH�� /\JLQDQW�
GDUEXRWRM DWVDN\PXV�� WDL� VWDWLVWLãNDL� UHLNãPLQJD� � ð ���� OOV ��� S������� GLGHVQHL� GDOHL�9HUWLQDQW�
UHVSRQGHQW DWVDN\PXV� NODXVLP Ä.DV�-XPV�\UD�GDUEDV�³�SDJDO�DPåLDXV�JUXSHV��QXVWDW\WD���������
DPåLDXV� JUXS MH� ���� UHVSRQGHQWDL� QXURG � NDG� GDUEDV� \UD� SUDJ\YHQLPR� ãDOWLQLV�� âLRMH� GDUEXRWRM
DPåLDXV�JUXS MH�WLN����QXURG � NDG�WDL�JDOLP\E LãUHLNãWL�VDYH��.LWRMH�DPåLDXV�JUXS MH�������±�����
GDUEXRWRM QXURG � W SDW DWVDN\P � NDG� WDL� SUDJ\YHQLPR� ãDOWLQLV�� â DWVDN\P SDVLULQNR� � �����
GDUEXRWRM YLUã� ��PHW DPåLDXV� JUXS MH� LU� ���� UHVSRQGHQW LNL� ���PHW DPåLDXV� JUXS MH�� ,NL� ���
PHW DPåLDXV� GDUEXRWRM JUXS MH� LãU\ãN MD� WHQGHQFLMD�� NDG� MDXQHVQL� GDUEXRWRMDL� GDåQLDX� QXURGR�
JDOLP\E LU�LãUHLNãWL�VDYH���QXURG WUHþGDOLV�UHVSRQGHQW ����������QXURG � NDLS� GRP LU�P JVWDP
GDUE LU� ��� �� JDOLP\E WREXO WL�� � *DOLPD� GDU\WL� LãYDG � NDG� GDUEXRWRMDPV� GDUEDV� \UD� SDJULQGLQLV�
SUDJ\YHQLPR�ãDOWLQLV��'LG MDQW�DPåLXL��PDå MD�PDQDQþL � NDG�M GDUEDV�±�WDL�JDOLP\E LãUHLNãWL�VDYH�
�åU�����SDY����

'DUEXRWRM QXRPRQ V YHUWLQLPDV� Ä$U� HVDWH� SDWHQNLQWDV� VDYR� GDUEX³� \UD� YLHQDV� Lã� VYDUEL
YHLNVQL � WXULQþL WDNRV� PRQ V GDUER� XåPRNHVþLR� VLVWHPRV� WREXOLQLPXL�� 6YDUEX� SDVLHNWL�� NDG�
GDUEXRWRMDV� MDXVW VL� SDWHQNLQWDV� VDYR� GDUEX�� QHV�� NDLS� LU� EXYR� PLQ WD� WHRULQ MH� ãLR� GDUER� GDO\MH��
SDWHQNLQWL�VDYR�GDUEX�åPRQ V GLUED�JHULDX��3DO\JLQXV�DWVDN\P UH]XOWDWXV�SDJDO�SDUHLJDV��VWDWLVWLãNDL�
UHLNãPLQJDL�� ð ����OOV ���S�������PDåLDX�GDUELQLQN QHL��DGPLQLVWUDFLMRV�GDUEXRWRM LU�YDGRY\E V



��

\UD��SDWHQNLQW VDYR�GDUEX��åU����SDY����3DO\JLQXV�DWVDN\PXV�SDJDO�SDUHLJDV��9 Ä7HOãL UHJLRQR�
NHOLDL³�����GDUELQLQN DWVDN � NDG�\UD�SDWHQNLQWL�VDYR�GDUEX������DWVDN � NDG��ODEDL�SDWHQNLQWL��
WDþLDX�����SDVLVDN � NDG�QHSDWHQNLQWL��3DJDO�DGPLQLVWUDFLQ SDVLVNLUVW\P � DGPLQLVWUDFLMRV�
GDUEXRWRMDL��LU�VSHFLDOLVWDL�����\UD�SDWHQNLQWL�VDYR�GDUEX�LU�WRNV�SDW�SURFHQWDV�SDVLVDN � NDG�\UD�QHL�
SDWHQNLQWL�QHL�QHSDWHQNLQWL�GDUEX��7DþLDX������ãL GDUEXRWRM EXYR�QHSDWHQNLQWL�VDYR�GDUEX���
9DGRY\E V GDUEXRWRMDL�YLVL�QXURG � NDG�\UD�SDWHQNLQWL��

�
$U�HVDWH�SDWHQNLQWDV�VDYR�GDUEX"

��

�� �

��

�

��

�
��

����
��

��
��
��
��
��

GDUELQLQNDV DGPLQLVWDUFLMRV�GDUEXRWRMDV�LU
VSHFLDOLVWDV

YDGRY\E

SDWHQNLQWDV

QHSDWHQNLQWDV

�ODEDL�SDWHQNLQWDV

QHL�SDWHQNLQWDV�
QHL�QHSDWHQNLQWDV

ODEDL
QHSDWHQNLQWDV

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä$U�
SDWHQNLQWDV�VDYR�GDUEX"³�

�
NODXVLP Ä.DV�- V GDUEH�NHOLD�QHSDVLWHQNLQLP "³�EXYR�DWVDN\WD��NDG�IL]LãNDL�VXQNXV�GDUEDV��

����� QHDGHNYDWXV� GDUER� XåPRNHVWLV� ±� ����� GDUER� QXYHUWLQLPDV� ����� R�� ���� YLV DSNODXVW
UHVSRQGHQW QXURG � NDG�MLHPV�QHSDWLQND�QHDGHNYDWL�SUHPLM VN\ULPR�WYDUND�åU����SDY�����

$WOLNXV� ãLR� NODXVLPR� NU\åPLQ DQDOL] SDJDO� SDUHLJDV� LU� DWVDNDQW� NODXVLP � NDV� NHOLD�
QHSDVLWHQNLQLP � EXYR� DWVDN\WD�� NDG� IL]LãNDL� VXQNXV� GDUEDV� QHWHQNLQD� ���� GDUELQLQN � ����
GDUELQLQN � ����DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW JDOYRMD��NDG�M GDUEDV�QXYHUWLQDPDV���.DG�
QHDGHNYDWXV�GDUER�XåPRNHVWLV�JDOYRMD������GDUELQLQN � DGPLQLVWUDFLMRV�GDUEXRWRM EHL�VSHFLDOLVW
����� 1HSDNDQNDP WROHVQ V NDUMHURV� JDOLP\E QXURG � �� GDUELQLQN � ���� DGPLQLVWUDFLMRV�
GDUEXRWRM LU�VSHFLDOLVW EHL�YLVL�YDGRY\E V GDUEXRWRMDL��1HDGHNYDþL SUHPLM LU�VNDWLQLPR�SROLWLN
QXURG ����DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW � %ORJXV� VDQW\NLXV� VX� NROHJRPLV� QXURG � ��
GDUELQLQN EHL� ��� DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW � 'DUER� SULHPRQL VW\JL MDXþLD� WLN� GX�
GDUELQLQNDL��



��

5HPLDQWLV�DWOLNWX�W\ULPR�GXRPHQLPLV�LU�ãLR�NODXVLPR�DWVDN\PR�UH]XOWDWDLV�� PRQHL�UHLN W LPWLV�
GDUER�SURFHV OHQJYLQDQþL SULHPRQL W�\��UDQNLQ GDUE PHFKDQL]XRWL��7XR�SDþLX��PDQDX��SDVLNHLVW
LU� W GDUEXRWRM QXRPRQ � NXULH�PDQR�� NDG� M GDUEDV� \UD� QXYHUWLQWDV�� .DGDQJL� PRQ GDUEXRWRM
DGPLQLVWUDFLQLDPH� SDVLVNLUVW\PH� GDUELQLQNDL� VXGDUR� GLGåLDXVL GDO � WRG O�� PHFKDQL]DYXV� GDUEXV�
SDMXV�G PHV LU�JDO V DWOLNWL�GDXJLDX�GDUE � GDXJLDX�XåGLUEWL�LU�W�W��

�

.DV�MXPV�GDUEH�NHOLD�QHSDVLWHQNLQLP "
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GDUELQLQNDV DGPLQLVWDUFLMRV
GDUEXRWRMDV�LU
VSHFLDOLVWDV

YDGRY\E

IL]LãNDL�VXQNXV�GDUEDV�

- V �GDUER�QXYHUWLQLPDV�

QHDGHNYDWXV�GDUER
XåPRNHVWLV�
QHSDNDQNDPD�WROHVQ
NDUMHURV�JDOLP\E �
QHDGHNYDWL�SUHPLM �LU
VNDWLQLPR�SROLWLND�
EORJL�VDQW\NLDL�VX�NROHJRPLV�
YDGRYX�
GDUER�SULHPRQL �VW\JLXV�

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä.DV�GDUEH�
NHOLD�QHSDVLWHQNLQLP "´�

�
$WYLUX� DQNHWRV� NODXVLPX� EXYR� SDSUDã\WD� UHVSRQGHQW DWVDN\WL� NODXVLP Ä.DV� JDO WX� � -XV�

SDVNDWLQWL"³������YLV PRQ V DSNODXVW GDUEXRWRM DWVDN � NDG�GLGHVQLV�DWO\JLQLPDV�MXRV�SDVNDWLQWX�
EHL������YLV UHVSRQGHQW E W VXLQWHUHVXRWL�SUHPLMD��åU����SDY�����

3DO\JLQXV�ãLR�NODXVLPR�DWVDN\PXV�SDJDO�SDUHLJDV��GLGHVQLR�DWO\JLQLPR�QRU W ����GDUELQLQN �
���� DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW EHL� YLVD� YDGRY\E � 3UHPLM QRU W ����GDUELQLQN �
����DGPLQLVWUDFLMRV�GDUEXRWRM LU�VSHFLDOLVW � 'RYDQ QRU W ����GDUELQLQN � ����DGPLQLVWUDFLMRV�
GDUEXRWRM LU� VSHFLDOLVW � /\JLQDQW� GDUEXRWRM DWVDN\PXV��PDWHULDOL� SDVNDWD� VWDWLVWLãNDL� UHLNãPLQJD�
� ð ���� OOV ��� S������� GLGHVQHL� GDOHL� GDUEXRWRM � 1HPDWHULDOLRMR� VNDWLQLPR� QRU W å\PLDL�PDåLDX�
UHVSRQGHQW � ���� DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW QXURG � NDG� WLNLVL� GLGHVQL NDUMHURV�
JDOLP\EL LU����QXURG UDãWLãN YDGRY\E V SDJ\ULPR�JDOLP\E � ����DGPLQLVWUDFLMRV�GDUEXRWRM LU�



��

VSHFLDOLVW QXURG � NDG� WLNLVL� GLGHVQLR� YDGRYR� G PHVLR� W�\�� YDGRYR� åRGLQLR� SDJ\ULPR�� � �� ��
GDUELQLQN QRU W � NDG�MLHPV�E W VXWHLNWDV�JHULDXVLR�GDUEXRWRMR�YDUGDV��

�

.RNLH�MXPV�VYDUE V IDNWDL�JDO W SDVNDWLQWL�VLHNWL�JHUHVQL GDUER�UH]XOWDW "
��
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GDUELQLQNDV DGPLQLVWDUFLMRV
GDUEXRWRMDV�LU
VSHFLDOLVWDV

YDGRY\E

�GLGHVQLV�DWO\JLQLPDV�

�SUHPLM �VN\ULPDV

UDãWLãNDV�YDGRY\E V�SDJ\ULPDV��SDG ND�

�EHQGUDGDUEL �SULSDåLQLPDV�

VXWHLNWD�JDOLP\E �PRN\WLV��Y\NWL� �VWDåXRW �

�NDUMHURV�JDOLP\E �

�YDGRYR�åRGLQLV�SDJ\ULPDV�

�JHULDXVLR�GDUEXRWRMR�YDUGR�VXWHLNLPDV

�GRYDQ �VN\ULPDV

�NROHNW\YLQ V�ãYHQW V

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä.DV�JDO WX�
-XV�SDVNDWLQW"³�

�
$WOLNXV�DWVDN\PR� NODXV\P Ä.RNLH�MXPV�VYDUE V IDNWDL�JDO W SDVNDWLQWL�VLHNWL�JHUHVQL GDUER�

UH]XOWDW "³� DQDOL] � å\PLDL� LãVLVN\U PDWHULDOLQLR� VNDWLQLPR� VYDUED�� 'LGåL M UHVSRQGHQW GDO
PRW\YXRMD� GLGHVQLV� DWO\JLQLPDV�� SUHPLM VN\ULPDV� EHL� GRYDQRV�� .DLS� PDåLDX� VYDUELXV� IDNWRULXV�
UHVSRQGHQWDL� LãVN\U YDGRYR� åRGLQ SDJ\ULP � EHQGUDGDUEL SULSDåLQLP EHL� VXWHLNWD� JDOLP\EH�
PRN\WLV��8å�QHPDWHULDOLQ VNDWLQLP GDXJLDX�SDVLVDN WLN�DGPLQLVWUDFLMRV�GDUEXRWRMDL��

$WVNLUX� DQNHWRV� NODXVLPX�� EXYR� SDNODXVWD� GDUEXRWRM Ä$U� MXRV� PRW\YXRMD� SUHPLMRV�� VNDWLQD�
VLHNWL� GDU� JHUHVQL GDUER� UH]XOWDW "³� 'DXJXPD� GDUEXRWRM DWVDN � NDG� PRW\YXRMD� �DSLH� ������
3UHPLMRV� ODEDL� PRW\YXRMD� ±� WDLS� DWVDN WUHþGDOLV� YLV UHVSRQGHQW � 1RUV� EXYR� PDQDQþL � NDG�
SUHPLMRV�QHL�PRW\YXRMD��QHL�PRW\YXRMD��åU�����SDY�����

$WOLNXV� ãLR� NU\åPLQ DQDOL] SDJDO� SDUHLJDV�� JDOLPD� WHLJWL�� NDG� GDUELQLQNDL� QXURG � NDG� MXRV�
SUHPLMRV�PRW\YXRMD�EHL�ODEDL�PRW\YXRMD��8å�WDL�SDVLVDN QHW�����GDUELQLQN � $SLH�WDL��NDG�SUHPLMRV�
\UD� NDLS� PRW\YDWRULXV� SDVLVDNR� LU� DGPLQLVWUDFLMRV� GDUEXRWRMDL� LU� VSHFLDOLVWDL�� NXULH� QXURG � NDG�
SUHPLMRV� ODEDL�PRW\YXRMD� ±� ����� LU�PRW\YXRMD� ±� �����1RUV� YLVRVH� DGPLQLVWUDFLQ VH� JUXS VH� \UD�



��

SDV\YLDL�QXVLWHLNXVL GDUEXRWRM � NXULH�PDQR��NDG�MXRV�SUHPLMD�QHL�PRW\YXRMD�QHL�QHPRW\YXRMD��WDL�
���� GDUELQLQN � ��� �� DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW � /\JLQDQW� GDUEXRWRM DWVDN\PXV��
SUHPLMDYLPDV� VWDWLVWLãNDL� UHLNãPLQJDV� � ð ���� OOV ��� S������� GLGHVQHL� GDOHL� GDUEXRWRM � ,U� Y O��
JDOLPD�WHLJWL��NDG�PDWHULDOLQLV�VNDWLQLPDV�WXUL��UHLNãP GDUEXRWRM PRW\YDYLPXL��

�
$U�VNLULDPRV�SUHPLMRV�-XV�PRW\YXRMD��VNDWLQD�VLHNWL�GDU�JHUHVQL UH]XOWDW "
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GDUELQLQNDV DGPLQLVWU��GDUEXRWRMDV
LU�VSHFLDOLVWDV

YDGRY\E

ODEDL�PRW\YXRMD
PRW\YXRMD�
QHL�PRW\YXRMD��QHL
QHPRW\YXRMD�QHPRW\YXRMD�
YLVLãNDL�QHPRW\YXRMD

���SDY�9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä$U�MXV�
PRW\YXRMD�SUHPLMRV��VNDWLQD�VLHNWL�GDU�JHUHVQL GDUER�UH]XOWDW "´�

�
DQNHWRV�NODXVLP Ä$U�HVDWH�DU�HVDWH�VXSDåLQGLQDPDV�VX�- V GDUER�YHUWLQLPX�LU�SUHPLM VXPD�LU�

SULHåDVWLPL�NRG O HVDWH�VNDWLQDPDV�DU�EDXGåLDPDV"³�����UHVSRQGHQWDL�DWVDN � NDG�WLN�NDUWDLV���������
GDåQDL�� ��� DWVDN � NDG� QLHNDGD� LU� WLN� ��� DWVDN � NDG� YLVDGD�� �åU�� ��� SDY���� 'DU\WLQD� LãYDGD�� NDG�
PRQ MH�QHSDNDQNDPDL�G PHVLR�VNLULDPD�GDUEXRWRM LQIRUPDYLPXL���VXSDåLQGLQLPXL�LU�SDDLãNLQLPXL�
Xå�N LU�NRG O NRQNUHWXV�GDUEXRWRMDV�VNDWLQDPDV��EDXGåLDPDV���7RG O SLQLJLQ V LãPRNRV��LãPRN WRV�
GDUEXRWRMXL�� NXULDP� � NRQNUHþLDL� QHSDVDNRPD� NRG O LU� Xå� N � QHWHQND� WHLJLDPR� PRW\YDFLQLR�
YDLGPHQV�� 7XR� SDþLX� GDUEXRWRMDV� QHåLQR�� N MDP� GDU\WL�� NDG� SY]�� SUHPLMD� E W GLGHVQ � 7DLS� SDW��
NDLS�SDURG DQNVWHVQLR�NODXVLPR�UHVSRQGHQW DWVDN\PDL��SUHPLM VN\ULPDV�MXRV�QHL�PRW\YXRMD��QHL�
QHPRW\YXRMD��

�



��

$U�HVDWH�VXSDåLQGLQDPDV�VX�- V GDUER�YHUWLQLPX�LU�SUHPLM VXPD�LU�SULHåDVWLPL�NRG O
HVDWH�VNDWLQDPDV�DU�EDXGåLDPDV"�

��
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��

��

� �� �� �� �� �� �� �� �� ��

�YLVDGD�

�GDåQDL�

NDUWDLV�

�ODEDL�UHWDL�

QLHNDGD

'DUEXRWRM
DWVDN\PDL

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä$U�
HVDWH�VXSDåLQGLQDPDV�VX�- V GDUER�YHUWLQLPX�LU�SUHPLM VXPD�LU�SULHåDVWLPL�NRG O HVDWH�VNDWLQDPDV�

DU�EDXGåLDPDV"´�
�$QNHWRV�NODXVLPX�Ä�.DLS�SUHPLM VN\ULPDV� WDNRMD� WDUSDVPHQLQLXV�VDQW\NLXV�NROHNW\YH"³�EXYR�

VLHNLDPD� LãVLDLãNLQWL�� DU� SUHPLM VN\ULPDV� WDNRMD� WDUSDVPHQLQLXV� VDQW\NLXV� NROHNW\YH�� EXYR�
GDXJLDXVLDL� DWVDN\WD� �NDV� ODEDL� QXVWHELQR��� NDG� WDUSDVPHQLQLXV� VDQW\NLXV� SDEORJLQD�� QHW� ���� YLV
UHVSRQGHQW �

$WOLNXV� NU\åPLQ DQDOL] SDJDO� SDUHLJDV�� SDGDU\WRV� LãYDGRV�� NDG� SUHPLM VN\ULPDV�
WDUSDVPHQLQLXV� VDQW\NLXV� SDJHULQD� DWVDN ��� GDUELQLQN � ���� DGPLQLVWUDFLMRV� GDUEXRWRM LU�
VSHFLDOLVW EHL� YLVD� YDGRY\E � ���� GDUELQLQN � ��� DGPLQLVWUDFLMRV� GDUEXRWRM LU� VSHFLDOLVW
DWVDN\PXRVH� SDå\P MR�� NDG� SUHPLM VN\ULPDV� QHWXUL� WDNRV� WDUSDVPHQLQLXRVH� VDQW\NLXRVH��
7DUSDVPHQLQLXV�VDQW\NLXV�EORJLQD�� WDLS�DWVDN ����GDUELQLQN � �����DGPLQLVWUDFLMRV�GDUEXRWRM LU�
VSHFLDOLVW � �åU�����SDY����

�
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.DLS�SUHPLM VN\ULPDV� WDNRMD�WDUSDVPHQLQLXV�VDQW\NLXV"
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GDUELQLQNDV DGPLQLVWDUFLMRV
GDUEXRWRMDV�LU
VSHFLDOLVWDV

YDGRY\E

�VDQW\NLXV�SDJHULQD�

�QHWXUL�WDP� WDNRV�

WDUSDVPHQLQLXV�VDQW\NLXV
SDEORJLQD�

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä.DLS�
SUHPLM VN\ULPDV� WDNRMD�WDUSDVPHQLQLXV�VDQW\NLXV�NROHNW\YH"³�

�
5HPLDQWLV� WHRULQ MH� GDO\MH� LãG VW\WRPLV� PLQWLPLV�� GDUEXRWRMDV� WXUL� E WL� VXSDåLQGLQDPDV� VX� MR�

YHUWLQLPX�� WLN� WXRPHW�YHUWLQLPDV�JDOL� WXU WL�PRW\YXRMDP M UHLNãP � 0RW\YXRWL�GDUEXRWRMDL� MDXþLD�
SDVLWHQNLQLP VDYR�GDUEX��MHL�MLHPV�VXWHLNLDPRV�SXLNLRV�GDUER�V O\JRV�GLUEWL��MLH�JDOL�GDU\WL�NDUMHU �
-HL� GDUEXRWRMDV� VDYR� GDUEH� UDQGD� NDLS� LãUHLNãWL� VDYH� WDLS� SDW� GLGLQD� GDUEXRWRMR� PRW\YDFLM � ,ã�
DQNHWRMH�SDWHLNW NODXVLP LU�UHVSRQGHQW SDWHLNW DWVDN\P LãU\ãN MR�NDL�NXULRV�9 Ä7HOãL UHJLRQR�
NHOLDL³� GDUEXRWRM PRW\YDFLQ V VLVWHPRV� WU NXPDL�� PRQ V YDGRYDL� SUDUDQGD� SXLNLD� JDOLP\E
PRW\YXRWL�GDUEXRWRM � 'DåQLDXVLDL�GDUEXRWRMDL�QHåLQR�NRG O MLH�\UD�VNDWLQDPL��EHL�QHPDWR�SULHåDVWLHV�
JHULDX�GLUEWL�� ,U�NDLS� LãU\ãN MR�SDWHLNWDPH�NODXVLPH�Ä.DLS�SUHPLM VN\ULPDV� WDNRMD� WDUSDVPHQLQLXV�
VDQW\NLXV� NROHNW\YH"³� GDXJLDX� QHJX� SXV UHVSRQGHQW DWVDN � NDG� WDUSDVPHQLQLXV� VDQW\NLXV�
SDEORJLQD��'DU\WLQD�LãYDGD��NDGDQJL�GDUEXRWRMDL�SUHPLMXRMDPL�QH�ILNVXRWD�SUHPLM VXPD��MLH�QHåLQR�
N GDU\WL��NDG�SUHPLM VXPD�E W GLGHVQ �

âLXR� PHWX�� SDJULQGLQLV� GDUEXRWRM PRW\YDWRULXV� ±� DWO\JLQLPDV�� $XNãWHVQL� SRUHLNLDL��
VDYLUHDOL]DFLMRV�� NDUMHURV� LU� NW�� å\PLDL� PDåLDX� DNWXDO V�� 'DXJXPD� GDUEXRWRM PRQ MH� HVDQþLD�
VNDWLQLPR�VLVWHPD�QHSDWHQNLQWL��QHW�LU�SUHPLM VN\ULPDV�QHVXWHLNLD�QRULPR�UH]XOWDWR���
�
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.DLS�YHUWLQDWH� PRQ MH�WDLNRP '8�RUJDQL]DYPR�VLVWHP "
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GDUELQLQNDV DGPLQLVWDUFLMRV
GDUEXRWRMDV�LU

VSHFLDO�

YDGRY\E

REMHNW\YL
QHSDNDQNDPDL
REMHNW\YLQHREMHNW\YL
YLVLãNDL
QHREMHNW\YL

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä.DLS�
YHUWLQDWH� PRQ MH�WDLNRP '8�RUJDQL]DYLPR�VLVWHP "³

3DWHLNWDPH� NODXVLPH� Ä.DLS� YHUWLQDWH� PRQ MH� WDLNRP GDUER� XåPRNHVþLR� RUJDQL]DYLPR�
VLVWHP "³ EXYR� GDXJLDXVLDL� SDå\P WD�� NDG� � QHSDNDQNDPDL� REMHNW\YL�� ��� YLV UHVSRQGHQW � NDG�
VLVWHPD� REMHNW\YL� DWVDN � ���� 3DJDO� GDUEXRWRM SDVLVNLUVW\P DWVDN\PDL� EXYR� VHNDQW\V�� ���
GDUELQLQN SDUHLãN � NDG� REMHNW\YL�� QHW� ��� SDUHLãN � NDG� QHSDNDQNDPDL� REMHNW\YL� LU� ����
QHREMHNW\YL��3XV DGPLQLVWUDFLMRV�GDUEXRWRM PDQR�� NDG�GDUER�XåPRNHVþLR� VLVWHPD�REMHNW\YL�� EHW�
WXR� SDþLX� ��� QXURGR�� NDG� QHSDNDQNDPDL� REMHNW\YL�� ,ã� ãLR� SDWHLNWR� NODXVLPR� LãU\ãN MR�� NDG�
GDåQLDXVLDL� GDUELQLQNDL� PRQ V GDUER� XåPRNHVþLR� VLVWHP YHUWLQD�� NDLS� QHREMHNW\YL � 7DP�
WDNRV�åLQRPD��WXUL�LU�QHSDNDQNDPDV�LQIRUPDYLPDV��åU�����SDY����
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.RNLRV�GDUER�XåPRNHVþLR�RUJDQL]DYLPR�VLVWHPRMH�QHREMHNW\YXPR�SULHåDVW\V"
��
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GDU
EL Q

L QN
D V

D G P
LQ LV

WD UF
LM RV

G DU

YDGRYDL�QHQRUL�JDGLQWL�WDUSXVDYLR�VDQW\NL ����WRG O
GDUER�LQG OLR�NRHILFLHQW �VNLULD�YLHQRG
SDVLULQNWL�EORJL�YHUWLQLPR�NULWHULMDL

YHUWLQLPR�PHWX�SDVLUHLãNLD�DVPHQLQ V�VLPSDWLMRV�LU
DQWLSDWLMRV�
YHUWLQLPR�UH]XOWDWDL�\UD�WLHVLRJLDL�VXVLM �VX�GDUER
XåPRNHVþLX��WRG O�YHUWLQWRMDV�QHQRUL�PDåLQWL�DOJRV�
QHLJLDPR�UH]XOWDWR�DWYHMX�NLQWDPRV����GDUER
XåPRNHVþLR�GDOLHV�QHVN\ULPDV

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä.RNLRV�
GDUER�XåPRNHVþLR�RUJDQL]DYLPR�VLVWHPRMH�QHREMHNW\YXPR�SULHåDVW\V"³

3DWHLNWDPH� NODXVLPH� Ä.RNLRV� GDUER� XåPRNHVþLR� RUJDQL]DYLPR� VLVWHPRMH� QHREMHNW\YXPR�
SULHåDVW\V"³ DSLH� SXV GDUEXRWRM QXURG � NDG� YDGRYDL� QHQRUL� JDGLQWL� WDUSXVDYLR� VDQW\NL � WRG O
GDUER�LQG OLR�NRHILFLHQW VNLULD�YLHQRG � âL�QXRVWDWD�\SDþ�LãU\ãN MR�DGPLQLVWUDFLMRV�GDUEXRWRM WDUSH��
��� GDUELQLQN QXURG � NDG�SDVLUHLãNLD�ÄVLPSDWLMRV�LU�DQWLSDWLMRV³����� DGPLQLVWUDFLMRV�GDUEXRWRM
QXURG � NDG� SDVLULQNWL� EORJL� YHUWLQLPR� NULWHULMDL�� SULH� ãLRV� QXRPRQ V SULVLGHGD� ��� GDUELQLQN �
0DåLDXVLDL�� NDLS� SR� QHREMHNW\YXPR� SULHåDVWLPLV� EXYR� QXURG\WRV� DQNHWRMH� SDWHLNWL� ãLH� NULWHULMDL��
YHUWLQLPR�UH]XOWDWDL�\UD�WLHVLRJLDL�VXVLM VX�GDUER�XåPRNHVþLX��WRG O YHUWLQWRMDV�QHQRUL�PDåLQWL�DOJRV�
LU�QHLJLDPR�UH]XOWDWR�DWYHMX�NLQWDPRV����GDUER�XåPRNHVþLR�GDOLHV�QHVN\ULPDV��åU�����SDY����
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$U�HVDWH�SDWHQNLQWDV�NLQWDPRV�LU�SDVWRYLRV�GDUER�XåPRNHVþLR�GDOL H]LVWDYLPX"
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Y\
E

SDWHQNLQWDV

QHL�SDWHQNLQWDV��QHL
QHSDWHQNLQWDV
QHSDWHQNLQWDV

ODEDL�QHSDWHQNLQWDV

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä$U�HVDWH�
SDWHQNLQWDV�NLQWDPRV�LU�SDVWRYLRV�GDUER�XåPRNHVþLR�GDOL HJ]LVWDYLPX"´

5HVSRQGHQWDPV� EXYR� SDWHLNWDV� NODXVLPDV� Ä$U� HVDWH� SDWHQNLQWDV� NLQWDPRV� LU� SDVWRYLRV� GDUER�
XåPRNHVþLR� GDOL HJ]LVWDYLPX"³� �åU�� ��SDY���� /\JLQDQW� GDUEXRWRM DWVDN\PXV�� NLQWDPD� LU� SDVWRYL�
GDUER�XåPRNHVþLR�GDOLHV�EXYLPDV�SULLPWLQDV�VWDWLVWLãNDL�UHLNãPLQJDL�� ð ����OOV ���S�������GLGHVQHL�
GDOHL� GDUEXRWRM � 'DXJLDX� QHL� SXV DWVDNLXVL M \UD� SDWHQNLQWL� PRQ MH� WDLNRPD� NLQWDPRV� LU�
SDVWRYLRV� GDUER� XåPRNHVþLR� GDOLHV� SDVNDLþLDYLPX�� ��� � GDUELQLQN LU� ��� DGPLQLVWUDFLMRV�
GDUEXRWRM LU�VSHFLDOLVW QXURG � NDG�\UD�ÄQHL�SDWHQNLQWL�QHL�QHSDWHQNLQWL³��
�
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-XPV�GDUER�XåPRNHVþLR�NLQWDPD�GDOLV�QXWDWRPDV�DWVLåYHOJLDQW� �
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GDU
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NRN\ELãNDL�DWOLNW �GDUE

VDYDODLNLãNDL�DWOLNW �GDUE

�NLW �GDUEXRWRM �GDUE

DWVDNRP\E

GDUER�VXQNXP

���SDY��9 Ä7HOãL UHJLRQR�NHOLDL³�GDUEXRWRM SDVLVNLUVW\PDV�SDJDO�GDUEXRWRM DWVDN\P Ä-XPV�
NLQWDPD�GDUER�XåPRNHVþLR�GDOLV�QXVWDWRPD�DWVLåYHOJLDQW� �´�

�
3DWHLNWDV�NODXVLPDVÄ�-XPV�GDUER�XåPRNHVþLR�NLQWDPD�GDOLV�QXVWDWRPDV�DWVLåYHOJLDQW� ³ WUHþGDOLV�

YLV UHVSRQGHQW SDå\P MR��NDG�Xå�NRN\ELãNDL�DWOLNW GDUE � 'DUELQLQNDPV�DWURGR�NDG�NLQWDPD�GDOLV�
SULNODXVR�QXR�NRN\ELãNR�LU�VDYDODLNLR�GDUER������� 'DUELQLQNDL��SDå\P MR�LU�GDUER�VXQNXP � ����
$GPLQLVWUDFLMRV�GDUEXRWRMDL�GDXJLDXVLDL�LãVN\U ÄDWVDNRP\E ³ EHL�VDYDODLNLãNDL�DWOLNW GDUE �����
�åU�����SDY����
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'DUER�DSPRN MLPR�RUJDQL]DYLPDV�\UD�VXG WLQJDV�GDXJLDO\SLV�XåGDYLQ\V��QXR�NXULR�LãVSUHQGLPR�
QHUHWDL� SULNODXVR� YLVRV� PRQ V YHLNORV� UH]XOWDWDL�� J\YHQGLQGDPL�PDWHULDOLQLR� VNDWLQLPR� IRUPDV� LU�
WDLV\NOHV� VXVLGXULDPH� VX� GYLãDOLX� LQWHUHVX�� ,ã� YLHQRV� SXV V ±� GDUEXRWRMDV� VXLQWHUHVXRWDV� JDXWL� NXR�
GLGHVQ DWO\JLQLP LU� WR� LQWHUHVR� YHGDPDV� GLUEW JHULDX�� Lã� NLWRV� SXV V ±� GDUEGDY\V� VXLQWHUHVXRWDV�
PDåLQWL� JDP\ERV� NDãWXV�� NXUL GDO VXGDUR� GDUEXRWRM DWO\JLQLPDV��7RG O ODEDL� VYDUEX� REMHNW\YLDL�
YHUWLQWL�GDUE �

$SLEHQGULQDQW�WHRULQ LU�SUDNWLQ GDUER�GDO � JDOLPD�IRUPXOXRWL�WRNLDV�LãYDGDV��
�� <UD�GDXJ\E YHLNVQL QXR�NXUL SULNODXVR�GDUER�XåPRNHVþLR�Xå�NRQNUHW GDUE PRNDPR�

GDUER�XåPRNHVþLR�G\GLV��
�� 'DUER� XåPRNHVþLR� � Xå� GDUE VWUXNW URV� YDLURY WHLNLD� PRQ PV� � JDOLP\EL QDXGRWL�

YDLULDV�GDUEXRWRM GDUER�RUJDQL]DYLPR�LU�VNDWLQLPR�IRUPDV��
�� 5HQNDQWLV� GDUER� DSPRN MLPR� VLVWHP VYDUEX�� NDG� ML�� D�� E W NUXRSãþLDL� VXSODQXRWD�

DWVLåYHOJLDQW� PRQ V GDUEXRWRM SRUHLNLXV� LU� O NHVþLXV�� E�� DWVSLQG W NLHNYLHQR� RUJDQL]DFLMRV�
O\JPHQV� ±� QXR� YDGRY LNL� SDSUDVW GDUEXRWRM ± DWVDNRP\E � F�� E W SDUHQJWD�� J\YHQGLQWD� LU�
WDLNRPD�GDO\YDXMDQW�GDUEXRWRM DWVWRYDPV��

�� 7LQNDPDL�SDULQNWD�DWO\JLQLPR�VLVWHPD�JDOL�SDNHOWL� PRQ MH�DWOLHNDP GDUE QDãXP � QHV�
ML��

�� VNDWLQDPDL� YHLNLD� GDUEXRWRM SDVWDQJDV�� WXR� SDþLX� SDJHULQDPL� EHQGUL� JDP\ELQLDL�
URGLNOLDL��

�� VXWHONLD�VNLUWLQJRV�YHLNORV�GDUEXRWRM JUXSL EHQGUDGDUELDYLP �
�� VXWHLNLD� åPRQ PV� JDOLP\E JDXWL� MLHPV� SDWUDXNO DWO\JLQLP � NDV� VXPDåLQD� GDUEXRWRM

NDLW LU�SDGHGD�VXIRUPXRWL�SURIHVLRQDOL GDUEXRWRM NRPDQG �
�� .DG� SDVLULQNWD� DWO\JLQLPR� RUJDQL]DYLPR� VLVWHPD� E W HIHNW\YL�� ML� WXUL� DWLWLNWL� ãLXRV�

UHLNDODYLPXV���GDUEXRWRMDV��WXUL�E WL�VNDWLQDPDV�GLUEWL�UH]XOWDW\YLDL�Xå�SDVWDQJDV�JDXGDPDV��QXPDW\W
DWO\J � NLWDLS� VLVWHPD� QHWXU V PRW\YXRMDPRMR� SRYHLNLR�� GDUEXRWRMDV� WXUL� E WL� VLWLNLQ V�� NDG�
SDSLOGRPRV�SDVWDQJRV�SDNHOV�MR�GDUER�NRN\E � R�WDL�OHLV�MDP�GDXJLDX�XåGLUEWL���GDUEXRWRMDV�WXUL�E WL�
WLNUDV��NDG�JDXV�QXPDW\W DWO\J � MHL�NRN\E SDJHU V��

�� 6YDUEX� VXVLHWL�PRN MLPR� Xå� GDUE VLVWHP VX� PRQ V YHUVOR� � VWUDWHJLMD�� NDL� GDUEXRWRM
GDUER� XåPRNHVWLV� SULNODXVR� QXR� M LQG OLR� PRQ V ODLP MLPXV��.LQWDPDV� GDUER� XåPRNHVWLV� GXRV�
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HIHNW WLN�WXRPHW��NDL�GDUEXRWRMDL�SDW\V�JDO V GDU\WL� WDN UH]XOWDWDPV�LU�EXV�SDNDQNDPDL�PRW\YXRWL�
JHULDX�DWOLNWL�GDUE �

�� 3DVWRYDXV�GDUER�XåPRNHVþLR�G\G WXUL� OHPWL� DWOLHNDPR�GDUER� LU� WDP� WLNURV�GDUER�YLHWRV�
VXG WLQJXPDV�� QXR� NXULR� SULNODXVR� GDUEXRWRMR� NYDOLILNDFLMD�� UHLNDOLQJD� NRQNUHþLRPV� SDUHLJRPV�
DWOLNWL��QHUYLQ LU�IL]LQ WDPSD��DWVDNRP\E V O\JLV� LU�SDQ��7RG O��NXULDQW�QDXM DU� WREXOLQDQW�HVDP
GDUER�DSPRN MLPR�VLVWHP � SLUPLDXVLD�WXUL�E WL� YHUWLQWRV�GDUER�YLHWRV��

�� .LHNYLHQDL� PRQHL�VYDUEX��NDG��
�� LãPRNRV�GDUEXRWRMDPV�E W RSWLPDOLRV� PRQ V HNRQRPLQ V E NO V LU�DWO\JLQLP ULQNRV�

DWåYLOJLX���
�� GDUEXRWRMDL�E W SDWHQNLQWL�LãPRNRPLV�LU�WXR�SDþLX�E W SDVNDWLQWL�VLHNWL�JHUHVQL

UH]XOWDW LU�PRW\YXRWL���
�� GDUEXRWRM VNDWLQLPR�VLVWHPD�SDG W VLHNWL�VWUDWHJLQL UH]XOWDW �
�� E W LãVDXJRWL�GLGåLDXVL NRPSHWHQFLM WXULQW\V�GDUEXRWRMDL���
�� DWO\JLQLPR�VWUXNW UD�LU�VNDWLQLPR�WDLV\NO V E W WHLVLQJRV�LU�SULLPWLQRV�GDUEXRWRMDPV��
�� $WOLNXV�9 Ä7HOãL UHJLRQR�NHOLDL³�GDUER�XåPRNHVþLR�RUJDQL]DYLPR�VLVWHPRV�W\ULP

QXVWDW\WD��
�� PRQ V GDUEXRWRM PRW\YDFLMRMH� Y\UDXMD� IL]LRORJLQLDL� SRUHLNLDL�� QHV� GDXJLDX� QHL� SXVHL�

UHVSRQGHQW GDUEDV� \UD�SUDJ\YHQLPR�ãDOWLQLV� LU� WLN�PDåDL�GDUEXRWRM GDOLDL� WDL� GRPXV��P JVWDPDV�
GDUEDV��

�� PDWHULDOLQLV�VNDWLQLPDV�GDUEXRWRMDPV�WXUL�GLGHVQ UHLNãP QHL�NLWRV�VNDWLQLPR�IRUPRV���
�� PRQ V GDUER� XåPRNHVþLR�RUJDQL]DYLPR� � VLVWHPD� � QHYDLGLQD� VDYR� WLNURMR�YDLGPHQV�� WLN�

PDåLDX� QHL� SXV UHVSRQGHQW VNDWLQLPR� SULHPRNRV� VN\ULPDV� PRW\YXRMD� VLHNWL� JHUHVQL GDUER�
UH]XOWDW �

�� GDåQDL�GDUEXRWRMDL�QHåLQR�NRG O MLH�\UD�VNDWLQDPL��WRG O QHPDWR�SULHåDVWLHV�JHULDX�GLUEWL�
W�\�GDUEXRWRMDL�QHVXSDåLQGLQDPL�Xå�NRNLXV�GDUER�UH]XOWDWXV�MLH�VNDWLQDPL���

�� NDLS� LãU\ãN MR� SDWHLNWDPH� NODXVLPH� Ä.DLS� SUHPLM VN\ULPDV� WDNRMD� WDUSDVPHQLQLXV�
VDQW\NLXV� NROHNW\YH"³� GDXJLDX� QHJX� SXV UHVSRQGHQW DWVDN � NDG� WDUSDVPHQLQLXV� VDQW\NLXV�
SDEORJLQD��7DL� UHLãNLD��NDG�SUHPLM VN\ULPDV�QH� WLN�� NDG�QHYHLNLD�NDLS�PRW\YDWRULXV��EHW� LU� VXNHOLD�
WDUS�GDUEXRWRM QHSDVLWHQNLQLP � QHV�GDUEXRWRMDL�SUHPLMXRMDPL�QH�ILNVXRWD�SUHPLM VXPD��MLH�QHåLQR�
N GDU\WL��NDG�SUHPLM VXPD�E W GLGHVQ �



��

5HNRPHQGDFLMRV��
�
�� .DG�E W VXNXUWD�YHLNVPLQJHVQ Xå�HVDP PRN MLPR�Xå�GDUEXRWRM GDUE RUJDQL]DYLPR�

VLVWHPD��SLUPLDXVLD�E WLQD�JHUDL�DSVYDUVW\WL�LU�SDVLULQNWL�PRN MLPR�Xå�GDUE SROLWLN � QXVSU VWL�NLHN�
O ã VNLUWL�GDUEXRWRM DWO\JLQLPDPV��NRNLDLV�NULWHULMDLV�YDGRYDXWLV�GDUEXRWRMDPV�PRNDQW�Xå�GDUE �

�� 1DXMDL� YHUWLQWL� HJ]LVWXRMDQþL GDUER� DSPRN MLPR� LU� VNDWLQLPR� VLVWHP � QHV� GDUEGDYLDL���
LãQDXGRW JDOLP\E YHUWLQWL� GDUEXRWRM SRUHLNLXV�� WXR�SDþLX� DWVNOHLVW GDUER�RUJDQL]DYLPR� �EHL��
PRW\YDFLQ V VLVWHPRV��WU NXPXV���

�� 6NDWLQLPR� � VLVWHPDV�� � DWO\JLQLPR� � RUJDQL]DYLPR� SHUåL U MLP SLUPLDXVLD� � QXNUHLSWL� �
NYDOLILNXRW GDUELQLQN LU�VSHFLDOLVW GDUER�XåPRNHVþLR�O\J �

�� 3ODQXRWL� � NRNLRV� � NYDOLILNDFLMRV� � GDUEXRWRM UHLN V�� WXR� UHPLDQWLV� RUJDQL]XRWL�
NYDOLILNDFLMRV�N OLPR�NXUVXV�LU��VXVLHWL�GDUEXRWRM WREXO MLP VX�ILNVXRWX�DWO\JLQLPR�N OLPX����

�� 6XVLHWL�PRN MLPR�Xå�GDUE VLVWHPDV�VX�YHUVOR�VWUDWHJLMD��NDL�GDUEXRWRM GDUER�XåPRNHVWLV�
SULNODXVR�QXR�M LQG OLR� RUJDQL]DFLMRV�ODLP MLPXV��

�� $WO\JLQLPR�Xå�GDUE RUJDQL]DYLPR�VLVWHPRV�VXVLMXVLXV�NODXVLPXV�DSWDUWL�VX�WDLV��NXULHPV�
SDJDO� ãL VLVWHP EXV� PRNDPDV� GDUER� XåPRNHVWLV�� 7DL� PRW\YXRW GDUEXRWRMXV� NDLS� YLVDYHUþLXV�
VRFLDOLQLXV�SDUWQHULXV�JHULDX�GLUEWL�� OHLVW GHULQWL� LQGLYLGXDOLXV�GDUEXRWRM SRUHLNLXV�VX�RUJDQL]DFLM
YHUVOR�VWUDWHJLMRPLV��

�� 6XNXUWL� SDVLWLN MLPR�� DWYLUXPR��SDODLN\PR�NXOW U � VNDWLQDQþL GDUEXRWRM GDO\YDYLP �
SULLPDQW�VSUHQGLPXV���

�� 'LGLQWL�GDUEXRWRM DWVDNRP\E Xå�VDYR�GDUER�UH]XOWDWXV�� WUDXNWL�MXRV� VN\ULDXV�LU� PRQ V
SUREOHP VSUHQGLP � VNDWLQWL� WHLNWL� SDVL O\PXV� GDUER� WREXOLQLPXL�� GDUE NRN\E V JHULQLPXL�� 7DLS�
VWHQJLDQWLV�SDWHQNLQWL�SDJDUERV��VDYLUDLãNRV�SRUHLNLXV���

�� 1DXGRWL�PRUDOLQHV�SDVNDWDV�±�SDJ\ULPXV��YLHãDV�SDG NDV��EHQGUDV�RUJDQL]DFLMRV�ãYHQWHV�LU�
UHQJLQLXV���
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.LHNYLHQD� PRQ VWHQJLDVL� QXVLVWDW\WL� RSWLPDOL GDUER� XåPRNHVþLR� RUJDQL]DYLPR� VLVWHP � WDþLDX�

E WLQD� QXRODWLQ ãLRV� VLVWHPRV� SULHåL UD� LU� WREXOLQLPDV�� 7HLVLQJDV� SLQLJLQL LU� QHSLQLJLQL PRW\Y
QDXGRMLPDV�SDVNDWLQD�GDUEXRWRMXV�NXR�HIHNW\YLDX�QDXGRWLV�VDYR�åLQLRPLV��JHE MLPDLV��WDOHQWDLV��%H�WR��
NDLS� SLQLJLQ WDLS� LU� QHSLQLJLQ VNDWLQLPR� VLVWHPD� WXUL� E WL� VXIRUPXRWD� WRNLX� E GX�� NDG� NLHNYLHQDV�
GDUEXRWRMDV� MDXVW VDYH� YLVRV� PRW\Y YLVXPRV� GDOHOH�� .LHNYLHQD� PRQ \UD� VDYLWD�� WRG O LU� GDUER�
XåPRNHVþLR�VLVWHPRV� J\YHQGLQLPDV�WXUL�SDVLå\P WL�N U\ELãNXPX�LU�VWUDWHJLQLX� åYDOJXPX��âL�VLVWHPD�
WXUL�GLGLQWL�RUJDQL]DFLMRV�DGDSW\YXP � MRV�JHE MLP SULVLGHULQWL�SULH�HVDPRV�LU�E VLPRV�VLWXDFLMRV��E WL�
SDNDQNDPDL� ODQNVWL� VDQW\N\MH� VX� NLWRPLV� IXQNFLQ PLV� RUJDQL]DFLMRV� VWUDWHJLMRPLV�� WXUL� SDG WL� PRQHL�
SDVLHNWL� QXPDW\W WLNVO � UDFLRQDOLDL� SDQDXGRMDQW� åPRJLãNXRVLXV� LãWHNOLXV�� 1HDEHMRMX�� NDG� WLQNDPDL�
SDUHQJWD� LU� J\YHQGLQDPD� GDUER� XåPRNHVþLR� RUJDQL]DFLQ VLVWHPD� VXGDUR� SULHODLGDV� PRQ V
NRQNXUHQFLQL SUDQDãXP VXIRUPDYLPXL��

5HPLDQWLV� W\ULPR� UH]XOWDWDLV�� JDOLPD� WHLJWL�� NDG� \UD� SUREOHP VXVLMXVL VX� PRQ V GDUER�
XåPRNHVþLR� RUJDQL]DYLPX�� 9LHQDV� VYDUELDXVLDV� PRQ V XåGDYLQ\V� ãLXR� PHWX� \UD� WHLVLQJHVQ V LU�
PRW\YXRWHVQ V GDUER�DSPRN MLPR�VLVWHPRV�VXN ULPDV��.DLS�SDURG DWOLNWDV�W\ULPDV�� PRQ MH�GDXJXPDL�
GDUER�XåPRNHVWLV�\UD�SUDJ\YHQLPR�ãDOWLQLV��3ULNODXVRPDL�QXR�DWVLUDQGDQþL SRUHLNL � QHXåPLUãWDPRV�LU�
NLWRV�GDUER�XåPRNHVþLR�IXQNFLMRV��6LHNLDQW�ãLR�WLNVOR��UHLNLD��DWVLåYHOJWL� NHOHW VYDUEL UHLNDODYLP �

��� QRULQW� JHULDX� PRW\YXRWL� GDUEXRWRMXV�� QHSDNDQND� PRN WL� GLGHO GDUER� XåPRNHVW � NDGDQJL�
GDUER�XåPRNHVþLR�GLGLQLPDV�\UD��WUXPSDODLN PRW\YDYLPR�SULHPRQ �

��� UHLNLD�RULHQWXRWLV�QH� NLHN\ELQ � EHW� NRN\ELQ GDUER�DSPRN MLPR�VLVWHPRV�DVSHNW �
��� VLHNWL��NDG�NLHNYLHQDV�GDUEXRWRMDV�WLQNDPDL�PDW\W GDUER�UH]XOWDWR�LU�DSPRN MLPR�Xå�GDUE

U\ã �
��� VWHQJWLV��NDG��GDUEXRWRMDL�VXYRNW � NDG�UH]XOWDWDV�YHUWDV�VLHNLPR��
��� GDUER�DSPRN MLPR�VLVWHPD�VNDWLQWL�GDUEXRWRMXV�NHOWL�NYDOLILNDFLM �
��� GDUER�DSPRN MLPR�VLVWHP UHLNLD�QXRODW� �YHUWLQWL� LU�SULWDLN\WL�SULH�EHVLNHLþLDQþLRV�DSOLQNRV�

EHL�SULH�NLQWDQþL GDUEXRWRM SRUHLNL �
öPRQïV�GDUEXRWRMDV�QH�YLVDGD�� MDXæLD��NDG�XÓ�VDYR�GDUEë�JDXQD�SDNDQNDPDL�LU�WHLVLQJDL��ÐLR�

NODXVLPR� VSUHQGLPDV� NXW WDV�� NDG� SDWREXOLQXV� GDUER� QRUPDYLPR� SULQFLSDLV�� UHLNïW QXPDW\WL�

GDO\YDYLPë�� $WOLNWDV� W\ULPDV� OHLGR� VXVLGDU\WL� � YDL]Gë� DSLH� WDL�� NDLS� RUJDQL]XRMDPDV� GDUER�

XÓPRNHVWLV�� $XWRUïV� PDQ\PX�� W\ULPR� UH]XOWDWXV�� NXULH� JDXWL� DSNODXVXV� E GX�� E W WLNVOLQJD��

SDO\JLQWL� VX� �NLWRPLV�NHOL ÷PRQïPLV�� ÷� W\ULPë� WDLS�SDW� ÷WUDXNLDQW�GDUEXRWRMXV��7RNLX�E GX�E W



��

JDOLPD�LÑVLDLÑNLQWL�NHOL ÷PRQL GDUEXRWRM QXRPRQL VNLUWXPXV��SDQDÑXPXV��GDUER�XÓPRNHVæLR�

RUJDQL]DYLPR� NRQWHNVWH�� WXR� SDæLX� � WLNVOLDX� ÷YHUWLQWL� GLUEDQæL ÓPRQL O NHVæLXV� LU� QXVWDW\WL�

JLOHVQHV� SUREOHP SULHÓDVWLV�� 6LHNLDQW� WROLPHVQïV� GDUER� XÓPRNHVæLR� RUJDQL]DYLPR� VLVWHPRV��

DQDOL]ïV��E W WLNVOLQJD�VXULQNWL� ÷YDLULDSXVLÑNHVQñ�LQIRUPDFLMë��DWOLNWL�GXRPHQ IDNWRULQñ�DQDOL]ñ��

DWVDNDQW�÷�ÑLXRV�NODXVLPXV��

�� NXULH� SDJULQGLQLDL� WU NXPDL�� VLHNLDQW� QXVWDW\WL� PRW\YXRWHVQñ� GDUER� XÓPRNHVæLR�

RUJDQL]DYLPR� VLVWHPë�� � YDOG\PR� ÓLQL � ILQDQVLQL LÑWHNOL DU� ODLNR"� *DO� HJ]LVWXRMD� NLWL�� GDUER�

XÓPRNHVæLR�RUJDQL]DYLPë�DSVXQNLQDQW\V�YHLNVQLDL"��

�� NRNLH�VSUHQGLPDL��GDUER�XÓPRNHVæLR�RUJDQL]DYLPR�SURFHVH�DWYHGD�÷PRQHV�÷�VïNPñ�EHL�

NRNLRV�\UD�SDJULQGLQïV�WLQNDPRV�VWUDWHJLMRV�SULHODLGRV���

�� DU�E WLQDL�� PRQ WXUL�GDXJ�LQYHVWXRWL���NDG�JDO WX�WLQNDPDL�RUJDQL]XRWL�GDUER�XåPRNHVW
VDYR�GDUEXRWRMXV��

�� NXULH� � ODELDXVLDL� SDVLWHLVLQDQW\V�� WXULQW\V� GLGåLDXVL WHLJLDP HIHNW � NHOL PRQL
GDUEXRWRM PDWHULDOLQLR�LU�PRUDOLQLR�VNDWLQLPR�E GDL��
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��� %DJGRQDV��(���%DJGRQLHQ � /����������$GPLQLVWUDYLPR�SULQFLSDL� .DXQDV��7HFKQRORJLMD��
��� %XþL QLHQ � ,����������3HUVRQDOR�PRW\YDYLPDV� .DXQDV��7HFKQRORJLMD��
��� � � ��� � � ��� "

� �� �
��� &ROH��*�$����������3HUVRQDO�PDQDJHPHQW� 7KHRU\�DQG�SUDFWLFH��/RQGRQ��
��� ýHV\QLHQ � 5����������'DUER�HNRQRPLNRV�WHRULQLDL�SDJULQGDL��9LOQLXV��9LOQLDXV�XQLYHUVLWHWR�

OHLG\NOD��
��� 'DXVNXUWDV��9����������'DUER�XåPRNHVþLR�IRUPRV� 9DGRYR�SDVDXOLV�����
��� 'HVVOHU��*���������3HUVRQDOR�YDOG\PR�SDJULQGDL� .DXQDV��3ROLJUDILMD�LU�LQIRUPDWLND��
��� 'XELQDV�� 9�� ������� 'DUER� DSPRN MLPR� RUJDQL]DYLPR� SUDNWLND� �XåVLHQLR� SDWLUWLV�� 9���

/LHWXYRV�LQIRUPDFLMRV��LQVWLWXWDV��
��� 'XELQDV�� 9�� ��������'DUER� XåPRNHVþLR� IRUPRV� LU� VLVWHPRV� (XURSRV� ãDO\VH� �9��� /LHWXYRV�

LQIRUPDFLMRV��LQVWLWXWDV��
����'XELQDV�� 9�� ��������9DGRY LU� VSHFLDOLVW GDUER� DSPRN MLPDV� 9��� /LHWXYRV� LQIRUPDFLMRV�

LQVWLWXWDV��
����'XELQDV��9����������9RNLãNDVLV�GDUER�DSPRN MLPR�PRGHOLV� /LHWXYRV� NLV��1U������
����)LQDQV DQDOLWLN DVRFLDFLMD� �)$$�� LU� 8$%� .HUDV�� 6DYLFNDV� LU� SDUWQHULDL��5LQNRV� W\ULPDV�

NDLS� SDNLWR� GDUER� M JRV� NDLQD� G O PLJUDFLMRV� SR� � � VWRMLPR� (6� LU� NDV� VNDWLQD� GDUEXRWRMXV� VLHNWL�
JHUHVQLX�UH]XOWDW �

����*DXþLRQ\W � *���������.DLS�SDGLGLQWL�PRW\YDFLM GLUEWL� 9DGRYR�SDVDXOLV�����S�����������
����*HGPLQDLW �- þLXYLHQ � 0�� ������� /LEHUDODV� DU� DXWRNUDWDV"� 'DUER� VDQW\NL YDG\ERV�

RSWLPL]DYLPR�DVSHNWDL� 9DGRYR�SDVDXOLV�����
����*HPVNLV��1����������'DUELQLQNDPV�LU�WDUQDXWRMDPV�DSLH�GDUER�XåPRNHVW �9LOQLXV��0LQWLV��
����*ODVO��)����������.RQIOLNWPDQDJHPHQW��(LQ�+DQGEXFK�]XU�'LDJQRVH�XQG�%HKDQG�GOXQJ�YRQ�

NRQIOLNWHQ�IXU�2UJDQLVDWLRQHQ�XQG�LKUH�%HUDWHU� +DXSW��%HUQ��6WXWWJDUW��
����*UDåXOLV�� 9�� �������� 0RW\YDFLMRV� SDVDXOLV� ±� MR� VXSUDWLPR� NHOLDL� LU� NO\VNHOLDL� ±�

9��&LONRQDWDV��
����*UHLVRQ���'å��.�0���2�'HOO��.����������$PHULNDQVNLM�PHQHGåPHQW�QD�SDURJH�;;,�YHND��3HU��

V��DQJO�(NRQRPLND��
����+DOO��$����������0DQDJLQJ�SHRSOH� ±�0DLGHQKHDG��2SHQ�8QLYHUVLW\�3UHVV�������S��
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����-DNXWLV��$���3HWUDãNHYLþLXV��9���6WHSDQRYDV��$���âHþNXW � /���=DLFHY��6����������(NRQRPLNRV�
WHRULMRV�SDJULQGDL� .DXQDV��6PDOWLMD��

����-XFHYLþLHQ � 3����������2UJDQL]DFLMRV�HOJVHQD� ±�.DXQDV��7HFKQRORJLMD��
����-XUþLHQ � '�� �������� .RG O åPRQ V WXU WX� GLUEWL� -XPV�� $WO\JLQLPR� VLVWHPRV� ����� 9DGRYR�

SDVDXOLV�����
����.DOþLQVNDV��*����������%XKDOWHULQ V DSVNDLWRV�SDJULQGDL� 9���3DþLROLV��
����/LEHULHQ � %����������6NDLþLDL�LU�IDNWDL�YLVN SDVDNR� /LHWXYRV� NLV��1U������
����/LHWXYRV� 5HVSXEOLNRV� GDUER� NRGHNVDV� �������� 9 7HLVLQ V LQIRUPDFLMRV� FHQWUDV�� $%�

6WDQGDUW VSDXVWXY �
����/XNRãHYLþLXV��.���0DUWLQNXV��%����������9HUVOR�YDG\ED� ±�.DXQDV��7HFKQRORJLMD��
����0DFNHYLþLXV��-���3RãNDLW � '����������)LQDQVLQ DQDOL] � 9LOQLXV��
����0DþHUQ\W �3RQRPDULRYLHQ � ,�� �������� $SPRN MLPDV� Xå� GDUE LU� MR� XåWLNULQLPDV� 058�

������
����0DUWLQNXV��%���6DYDQHYLþLHQ � $����������'DUER�HNRQRPLND� ±�.DXQDV��7HFKQRORJLMD��
����0DUWLQNXV��%����������'DUER�SURFHV YDOG\PDV� â8��
����0DUWLQNXV�� %��� 6DNDODV�� $��� 6DYDQHYLþLHQ � $�� �������� 'DUER� LãWHNOL HNRQRPLND� LU�

YDOG\PDV� .DXQDV��7HFKQRORJLMD��
����0DUWLQNXV��%���äLOLQVNDV��9�����������(NRQRPLNRV�SDJULQGDL� .DXQDV��7HFKQRORJLMD��
����0DUWLQNXV�� %��9DLþL QDV�� *��� 9HQVNXV�� 5�� �������� *DP\ERV� YDG\ED�âLDXOLDL�� âLDXOL

XQLYHUVLWHWR�OHLG\NOD���
����3DXODYLþLHQ � (�� �������� $WO\JLQLPDV� Xå� GDUE � PRW\YXRMDQWLV� GDUEXRWRMXV� QXRODWLQLDP�

YHLNORV�JHULQLPXL��.DXQDV��7HFKQRORJLMD�
����3DXODYLþLXV��.�%����������'DUER�ULQND��9LOQLXV��9LOQLDXV�SHGDJRJLQLV�XQLYHUVLWHWDV��
����3DOXELQVNDV��*�7����������6WUDWHJLQLR�SODQDYLPR�SURFHVDV� .DXQDV��7HFKQRORJLMD��
����3ODþHQ\W � '���'DXVNLQGDV��9����������'DUER�XåPRNHVWLV��NXUV PHWRGLQ PHGåLDJD�

9LOQLXV��3DþLROLV��
����5HQFNO\��5����������+XPDQ�UHVRXUFHV� +DXSSDXJH��%DUURQ
V������S�
����5LFKDUG�0�6WHHUV�LU�/\PDQ�:�3RUWHU�����������0RWLYDWLRQ�DQG�:RUN�%HKDYLRU����OHLG� 1HZ�

<RUN��0F*UDZ�+LOO�S������
����6DNDODV��$����������3HUVRQDOR�YDG\ED� 9LOQLXV��0DUJL�UDãWDL��
����6DNDODV�� $��� 9DQDJDV�� 3��� 0DUWLQNXV�� %�� � ������� 3UDPRQ V PRQL YDG\ED� .DXQDV��

7HFKQRORJLMD��
����6DNDODV��$���âLOLQJLHQ � 9����������3HUVRQDOR�YDOG\PDV� .DXQDV��7HFKQRORJLMD���
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����6RNRO��-���������$SLH�WDL�NRG O åPRQ V GLUED��$WO\JLQLPR�VLVWHPRV� 9DGRYR�SDVDXOLV�����
����6WRQHU��-�$�)����)UHHPDQ��5�(����*LOEHUW��'�5���������9DG\ED� .DXQDV��
����âLOHLND��$���%ODåLHQ � ,���*HULNLNLHQ � 9���*ULJRUDV��9�����������'DUE LU�SDUHLJ\EL

YHUWLQLPR�PHWRGLND�9LOQLXV��$JRUD��
���� � $��$����������$ �
����7KXHVHQ��*��-���)DEUV\VN\��:�-����������(QJLQLHULQJ�HFRQRP\����WK��(GLWLRQ��3UHQWLFH�+DOO��

,QF��(QJOHZRRG�&OLIIV��1HZ�-HUV\��
����9DOLRQLHQ � $��������9LGLQLV�ILUPRV� YDL]GLV� 9DGRYR�SDVDXOLV�����
����9DQ�+RUQ��'å��.���������)XQGDPHQWDOV�RI�PDQDJHPHQW� 0��
����:HLV��/��:���������(FRQRPLFV�DQG�6RFLHW\� 1�<��
����:LUWVFKDIWV�SROLWLVFKH�6WUDWHJLHQ�3UREOHPH�RNRQRPLVFKHHU�6WDELOLWDW�XQG�(QWZLFNOXQJ�LQ�

,QGXVWULHODQGHUQ�XQG�GHU�(XURSDLVFKHQ�*HPDLQVFKDIW� �������5HJHQVEXUJ�2�7UDQV�IHU�9HUE��
����:RQQDFRWW��3�����������0LNURHNRQRPLND�9���/LWWHUD���
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� SULHGDV�
9 Ä7(/â, 5(*,212�.(/,$,³�'$5%8272- '$5%2�8ä02.(6ý,2�

25*$1,=$9,02��7<5,02�$1.(7$�
� *HUELDPDV�UHVSRQGHQWH��ãL DQNHW VXGDU âLDXOL 8QLYHUVLWHWR�9LVXRPHQ V YDG\ERV�,,�NXUVR�
PDJLVWUDQW � VLHNGDPD�LãVLDLãNLQWL�GDUER�XåPRNHVþLR�RUJDQL]DYLPR� PRQ MH�WDLV\WLQXV�YHLNVQLXV���/DEDL�
SUDãDX� DWVDN\WL� YLVXV� DQNHWRMH� SDWHLNWXV� NODXVLPXV�� .DGDQJL� EXV� QDXGRMDPL� WLN� DSLEHQGULQWL�
GXRPHQ\V��DQRQLPLãNXPDV�JDUDQWXRMDPDV���1XRãLUGåLDL�G NRMX�Xå�JHUDQRULãN EHQGUDGDUELDYLP �

$WVDN\P SDå\P NLWH�; DUED� UDã\NLWH�VDYR�DWVDN\P �
��- V DPåLXV�PHWDLV��LNL����������������YLUã����

��/\WLV��Y\UDV��PRWHULV�
�

��- V LãVLODYLQLPDV��
$XNãWHVQ\VLV��
$XNãWDVLV��QHXQLYHUVLWHWLQLV��
$XNãWDVLV�XQLYHUVLWHWLQLV�.LWDV�� UDã\NLWH��BBBBBBBBBBBBBBBBB�

���- V GDUER�VWDåDV�PHWDLV�LNL����P��LNL����P�LNL����P��YLUã����P��
�

���- V SDUHLJRV�DGPLQLVWUDFLQLDPH�VXVNLUVW\PH�YDGRY\EDGPLQLVWUDFLMRV�GDUEXRWRMDV�VSHFLDOLVWDV�
GDUELQLQNDV�

���.DV�MXPV�\UD��GDUEDV��
SUDJ\YHQLPR�ãDOWLQLV��JDOLP\E LãUHLNãWL�VDYH�
GRPXV��P JVWDPDV�GDUEDV��JDOLP\E WREXO WL�NLWD�� UDã\NLWH�BBBBBBBBBBBBBBBBBBB�

��$U�HVDWH�SDWHQNLQWDV�VDYR�GDUEX�
ODEDL�SDWHQNLQWDV�SDWHQNLQWDV�QHL�SDWHQNLQWDV��QHL�QHSDWHQNLQWDV�QHSDWHQNLQWDV�
ODEDL�QHSDWHQNLQWDV�
�

��.DV�MXPV�GDUEH�NHOLD�QHSDVLWHQNLQLP *DOLPL�NHOL�DWVDN\PDL�
QHDGHNYDWXV�GDUER�XåPRNHVWLV��
IL]LãNDL�VXQNXV�GDUEDV��
EORJL�VDQW\NLDL�VX�NROHJRPLV��YDGRYX��- V GDUER�QXYHUWLQLPDV��
GDUER�SULHPRQL VW\JLXV��
QHSDNDQNDPD�WROHVQ NDUMHURV�JDOLP\EQHDGHNYDWL�SUHPLM LU�VNDWLQLPR�SROLWLND��
NLWD�� UDã\NLWH�BBBBBBBBBBBBBBBBBBBB�

���.RNLH�MXPV�VYDUE V IDNWRULDL�JDO W SDVNDWLQWL�VLHNWL�JHUHVQL GDUER�UH]XOWDWGLGHVQLV�DWO\JLQLPDV��SUHPLM VN\ULPDV�UDãWLãNDV�YDGRY\E V SDJ\ULPDV��SDG ND��
EHQGUDGDUEL SULSDåLQLPDV��

����$U�VNLULDPRV�SUHPLMRV�-XV�PRW\YXRMD��VNDWLQD�VLHNWL�GDU�JHUHVQL GDUER�UH]XOWDW
ODEDL�PRW\YXRMD��
PRW\YXRMD��QHL�PRW\YXRMD��QHL�QHPRW\YXRMD��
QHPRW\YXRMD��



��

VXWHLNWD�JDOLP\E PRN\WLV��Y\NWL� VWDåXRW
NDUMHURV�JDOLP\E
YDGRYR�åRGLQLV�SDJ\ULPDV��JHULDXVLR�GDUEXRWRMR�YDUGR�VXWHLNLPDV�GRYDQ VN\ULPDV�NROHNW\YLQ V ãYHQW V
NLWDBBBBBBBBBBBBBBBBBBBBBBBB�
�

YLVLãNDL�QHPRW\YXRMD�
�

���� $U� HVDWH� VXSDåLQGLQDPDV� VX� - V GDUER�YHUWLQLPX� LU� SUHPLM VXPD� LU� SULHåDVWLPL� NRG OHVDWH�VNDWLQDPDV�DU�EDXGåLDPDV"��
YLVDGD��
GDåQDL��
NDUWDLV��
ODEDL�UHWDL��QLHNDGD�
�

��� .DLS� SUHPLM VN\ULPDV� WDNRMD�WDUSDVPHQLQLXV�VDQW\NLXV�NROHNW\YH"��
VDQW\NLXV�SDJHULQD��
QHWXUL�WDP� WDNRV��
WDUSDVPHQLQLXV�VDQW\NLXV�SDEORJLQD��NLWD�� UDã\NLWH�BBBBBBBBBB�
�

���� .DLS� YHUWLQDWH� PRQ MH� WDLNRP GDUER�XåPRNHVþLR�RUJDQL]DYLPR�VLVWHP �
REMHNW\YL�
QHSDNDQNDPDL�REMHNW\YL�
QHREMHNW\YL�
YLVLãNDL�QHREMHNW\YL�
�

���.RNLRV�GDUER�XåPRNHVþLR�RUJDQL]DYLPR�VLVWHPRMH�QHREMHNW\YXPR�SULHåDVW\V���
YDGRYDL�QHQRUL�JDGLQWL�WDUSXVDYLR�VDQW\NL � WRG OGDUER�LQG OLR�NRHILFLHQW VNLULD�YLHQRG
SDVLULQNWL�EORJL�YHUWLQLPR�NULWHULMDL�
YHUWLQLPR�PHWX�SDVLUHLãNLD�DVPHQLQ V VLPSDWLMRV�LU�DQWLSDWLMRV��
YHUWLQLPR� UH]XOWDWDL� \UD� WLHVLRJLDL� VXVLM VX�GDUER�XåPRNHVþLX�� WRG O YHUWLQWRMDV� QHQRUL� PDåLQWL�DOJRV��QHLJLDPR�UH]XOWDWR�DWYHMX�NLQWDPRV����GDUER�XåPRNHVþLR�GDOLHV�QHVN\ULPDV�

���$U�HVDWH�SDWHQNLQWDV�NLQWDPRV�LU�SDVWRYLRV�GDUER�
XåPRNHVþLR�GDOL HJ]LVWDYLPX"SDWHQNLQWDV�QHL�SDWHQNLQWDV��QHL�QHSDWHQNLQWDV�QHSDWHQNLQWDV�
ODEDL�QHSDWHQNLQWDV�

����-XPV�GDUER�XåPRNHVþLR�NLQWDPD�GDOLV�QXVWDWRPDV�DWVLåYHOJLDQW� �
NRN\ELãNDL�DWOLNW GDUE
VDYDODLNLãNDL�DWOLNW GDUENLW GDUEXRWRM GDUE
DWVDNRP\EGDUER�VXQNXP

���- V SDVL O\PDL�GDUER�XåPRNHVþLR�RUJDQL]DYLPXL�WREXOLQLPXL��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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� SULHGDV�
3$*5,1',1, 6 92. $1$/,=

âLRV�V YRNRV�PDJLVWUR�GDUEH�SDWHLNLDPRV�UHPLDQWLV�ãDOWLQLDLV���7DUSWDXWLQL åRGåL åRG\QDV����������
9\ULDXVLRML�HQFLNORSHGLM UHGDNFLMD��'DUE LU�SDUHLJ\EL YHUWLQLPR�PHWRGLND���������'DUER�LU�VRFLDOLQL
W\ULP LQVWLWXWDV�� PRQ V 'DUER�WYDUNRV�LU�SRLOVLR�WDLV\NO V��

'

'DUEDV�±�åPRQL IL]LQL EHL�SURWLQL JHE MLP QDXGRMLPDV�HNRQRPLQ PV�J U\E PV�JDPLQWL��
'DUER� DSPRN MLPDV� ±� GDUER� YHUWLQLPDV� SLQLJLQH� LãUDLãND�� 'DUER� DSPRN MLPR� IRUPRV��

SDUHLJ\ELQ DOJD�� WDUQ\ELQLV� DWO\JLQLPDV�� YDODQGLQLV� WDULILQLV� DWO\JLV�� SDSLOGRPDV� DSPRN MLPDV�
�NLQWDPD�DWO\JLQLPR�GDOLV��SULHGDL��SULHPRNRV����

'DUER�LQG OLR�NRHILFLHQWDV��',.��±�WDL�NLHNYLHQR�GDUEXRWRMR�LQG OLV� PRQ V YHLNORV�UH]XOWDW
LãUHLNãWDV�NRHILFLHQWX��

'DUER� XåPRNHVWLV� ±� DWO\JLQLPDV� Xå� GDUE � GDUEXRWRMR� DWOLHNDP SDJDO� GDUER� VXWDUW � 'DUER�
XåPRNHVWLV� DSLPD� SDJULQGLQ GDUER� XåPRNHVW �SDUHLJ\ELQ DOJ � WDUQ\ELQ DWO\JLQLP � WDULILQ
DWO\JLQLP � LU�YLVXV�SDSLOGRPXV�XåGDUELXV��NLQWDP DWO\JLQLPR�GDO � SULHGXV��SULHPRNDV����GDUEGDYLR�
LãPRNDPXV�GDUEXRWRMXL�Xå�MR�DWOLNW GDUE �

.

.LQWDPD� DWO\JLQLPR� GDOLV� ±� WDL� SDSLOGRPR� GDUER� XåPRNHVþLR� GDOLV�� NXUL� HVDQW� ILQDQVLQ PV�
JDOLP\E PV� JDOL� E WL� PRNDPD� PRQ V GDUEXRWRMDPV�� .LQWDPD� DWO\JLQLPR� GDOLV� SDVNDLþLXRMDPD�
WDULILQ DWO\JLQLP DU�SDUHLJ\ELQ DOJ GDXJLQDQW�Lã�GDUER�LQG OLR�NRHILFLHQWR�',.���

�
/

/DLNLQ GDUER�XåPRNHVþLR�IRUPD�±��PRNDPD�Xå�GLUEW ODLN � R�EHQGUDV�XåGDUELV�DSVNDLþLXRMDPDV�
GDXJLQDQW�WDULILQ DWO\J �GLHQLQ � YDODQGLQ � Lã�GLUEW YDODQG DU�GLHQ VNDLþLDXV��
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00RRWW\\YYDDFFLLMMDD ±± WDP�WLNUR�HOJHVLR��YHLNVP � WLNVOLQJRV�YHLNORV�VNDWLQLPDV��NXU VXNHOLD� Y��PRW\YDL��
0RW\YDYLPDV�±�GDUEXRWRM PRW\YDFLMRV�SRYHLNLV��R�SRYHLNLR�SULHPRQ V LU�PHWRGDL�±�PRW\YDYLPR�

SULHPRQ V LU�PHWRGDL���
�
3

3DUHLJ\E ± UHLNDODYLPDL��DSLEU åLDQW\V�VSHFLDOLVW � WDUQDXWRM DU�YDGRYDXMDQþL GDUEXRWRM �M
HWDW � IXQNFLMDV��

3LQLJLQ GRYDQD�±�SLQLJLQ SDVNDWD�ãYHQþL LU�NLWRPLV�SURJRPLV��
3DUHLJ\ELQ DOJD�±�ILNVXRWDV�SLQLJ NLHNLV�Xå�GDUE � GDUEXRWRMR�DWOLHNDP SDJDO�GDUER�VXWDUW �

SHU�NDOHQGRULQ P QHV � GLUEDQW�SDJDO� PRQ MH�SDWYLUWLQW GDUER�JUDILN �
3RUHLNLV� YLGLQ åPRJDXV�E VHQD��WDL�±� WDPSD��NXUL VXNHOLD�NR�QRUV�VWRND��
3ULHGDV� ±� SDSLOGRPR� GDUER� XåPRNHVþLR� GDOLV�� WLHVLRJLDL� VXVLMXVL� VX� VXG WLQJHVQ PLV� GDUER�

V O\JRPLV��ODEDL�JHUD�GDUE NRN\EH��GDUER�QDãXPX��SDSLOGRP IXQNFLM �GDUE � DWOLNLPX��
3ULHPRND� ±�SDSLOGRPR� GDUER� XåPRNHVþLR� GDOLV�� VXVLMXVL� VX� QXNU\SLPDLV� QXR� QRUPDOL GDUER�

V O\J � �QDNWLHV� GDUEDV�� YLUãYDODQGåLDL�� NHQNVPLQJRV� GDUER� V O\JRV�� GDUEDV� ãYHQWLQ PLV� LU� SRLOVLR�
GLHQRPLV����

3UHPLMD� ±� SLQLJLQ SDVNDWD� Xå� PRQ V YHLNORV� UH]XOWDWXV�� ãYHQþL SURJRPLV�� MXELOLHMLQL
J\YHQLPR�LU�GDUER�PHW VXNDNþL SURJRPLV��

�
7

7DULILQ NDWHJRULMD� ±� SDQDãDXV� VXG WLQJXPR� GDUEDL� �SDUHLJ\E V�� LU� M JUXS V YLVRV� PRQ V
�RUJDQL]DFLMRV��YHUWLQDP GDUE �SDUHLJ\EL � KLHUDUFKLMRMH��

7DUQ\ELQLV�DWO\JLQLPDV�±� PRQ V YDGRYR�MR�SDYDGXRWRM LU�Y\ULDXVLRMR�EXKDOWHULR�ILNVXRWDV�SLQLJ
NLHNLV� Xå� GDUE � DWOLHNDP SDJDO� GDUER� VXWDUW � SHU� NDOHQGRULQ P QHV � GLUEDQW� SDJDO� PRQ V GDUER�
JUDILN �
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9

9DODQGLQLV�WDULILQLV�DWO\JLV�±�ILNVXRWD�SLQLJ VXPD�Xå�GDUE SHU�YDODQG � GLUEDQW�QRUPDOLRPLV�
GDUER�V O\JRPLV�NRQNUHW GDUE �

9LHQHWLQ GDUER� XåPRNHVþLR� IRUPD� ±� � NDL� GDUER� XåPRNHVþLR� VNDLþLDYLPDV� Xå� DWOLNW GDUER�
YLHQHW � 7DLNDQW� YLHQHWLQ GDUER� XåPRNHVþLR� IRUP ± GDUER� UH]XOWDWDL� QXVWDWRPL� SDJDO� SDJDPLQWRV�
SURGXNFLMRV�NLHN DU�DWOLNW RSHUDFLM � GDUE EHL�SDVODXJ DSLPW �


