
ý(6.e�9<62.e�8ý(1Ë�7(&+1,&.e�9�35$=(

)DNXOWD�HOHNWURWHFKQLFNi

%$.$/È�6.È�35È&(

2EMHNWRY��RULHQWRYDQp�QiVWURMH�YL]XiOQtKR�SURJUDPRYiQt

/LERU�6PpNDO

�������



�

2EVDK

ÒYRG������������������������������������������������������������������������������������������������������������������������������������������

=iNODGQt�U\V\�MD]\ND�6PDOOWDON ��������������������������������������������������������������������������������������������������

*UDILFNp�Y\MiG�HQt�Y]WDK$�D�LQWHUDNFH�PH]L�REMHNW\ ������������������������������������������������������������������

9D]ED�]iYLVORVWL�PH]L�REMHNW\����������������������������������������������������������������������������������������������������

$UFKLWHNWXUD�09&���������������������������������������������������������������������������������������������������������������������

6WUXNWXUD�DSOLNDFH�Y�V\VWpPX�9LVXDO�:RUNV������������������������������������������������������������������������������

7YRUED�DSOLNDFH�Y�V\VWpPX�9LVXDO�:RUNV ���������������������������������������������������������������������������������

7YRUED�DSOLNDFH�Y�V\VWpPX�'HOSKL ��������������������������������������������������������������������������������������������

6WUXNWXUD�DSOLNDFH�Y�'HOSKL�D�MHMt�VURYQiQt�VH�VWUXNWXURX�DSOLNDFH�YH�9LVXDO�:RUNV ����������������

ÒYRG�GR�SUREOHPDWLN\�YL]XiOQtFK�NRPSRQHQW ��������������������������������������������������������������������������

3�tNODG�YL]XiOQt�NRPSRQHQW\ ����������������������������������������������������������������������������������������������������

7�tGD�:LGJHW6SHF�D�MHMt�SRGW�tG\ ����������������������������������������������������������������������������������������������

,PSOHPHQWDFH�YL]XiOQt�NRPSRQHQW\������������������������������������������������������������������������������������������

=iY�U�����������������������������������������������������������������������������������������������������������������������������������������

3RXåLWi�OLWHUDWXUD�����������������������������������������������������������������������������������������������������������������������

3�tORKD���9êSLV�]GURMRYpKR�NyGX�S�tNODGX�YL]XiOQt�NRPSRQHQW\ ����������������������������������������������



�

ÒYRG

9�VRXþDVQp� GRE�� VH�P$åHPH�QD� WUKX� VHWNDW� KQHG� V�Q�NROLND� VRIWZDURYêPL� SURGXNW\�
NWHUp�QiP�XPRå�XMt�Y\WYi�HW� DSOLNDFH� V�JUDILFNêP�XåLYDWHOVNêP�UR]KUDQtP�QD�YHOPL�Y\VRNp
~URYQL�� 3RNXG� VH� ]DP��tPH� QD� YêYRM� DSOLNDFt� SUR� 06�:LQGRZV� �S�tS�� :LQGRZV���� QHER
:LQGRZV�17��� MHGQi� QDS��� R� %RUODQG� &��� �� 9LVXDO� &���� :DWFRP� &��� D� WDNp� R� V\VWpP
%RUODQG� 'HOSKL�� NWHUê� SDW�t� N� QHMSRSXOiUQ�MãtP�� 9ãHFKQ\� W\WR� V\VWpP\� XPRå�XMt� YL]XiOQt
QiYUK� DSOLNDFH�� WDNp� MH� YãHREHFQ�� ]QiPR�� åH� YH� YãHFK� V\VWpPHFK� VH� S�L� QiYUKX� DSOLNDFH
Y\XåtYi�REMHNWRY�� RULHQWRYDQpKR�SURJUDPRYiQt� �GiOH� MHQ�223��� -H� WX�RYãHP� MHãW�� MHGHQ
V\VWpP��NWHUê�XPRå�XMH�VWHMQ��VQDGQê�YL]XiOQt�QiYUK�DSOLNDFH�SRPRFt�223��S�HVWR�VH�YãDN�RG
S�HGFKR]tFK� SRQ�NXG� OLãt�� -HGQi� VH� R�V\VWpP� 9LVXDO�:RUNV���6PDOOWDON���� �GiOH� MHQ
9LVXDO�:RUNV���� NWHUêP� VH� EXGHPH� Y�WpWR� SUiFL� ]DEêYDW� S�HGHYãtP�� 9H� VWUXþQRVWL� EXGH
SRSViQD�MHKR�DUFKLWHNWXUD��QiYUK�DSOLNDFH�D�VURYQiQt�V�QiYUKHP�Y�%RUODQG�'HOSKL��YHU]H�����
S�tS�� ������ 9L]XiOQt� QiYUK� VH� RStUi� S�HGHYãtP� R� SUiFL� V�YL]XiOQtPL� NRPSRQHQWDPL� D� SUiY�
SRSLVX�MHMLFK�WYRUE\�YH�9LVXDO�:RUNV�EXGH�Y�QRYiQD�KODYQt�þiVW�WpWR�SUiFH�

=iNODGQt�U\V\�MD]\ND�6PDOOWDON

&tOHP� WpWR� NDSLWRO\� QHQt� SRSVDW� SURJUDPRYiQt� Y�MD]\NX� 6PDOOWDON�� .DSLWROD� MH� ]GH
]D�D]HQD�SURWR�� DE\� þWHQi�L�� NWHUê� VH� MHãW�� VH�6PDOOWDONHP�QHVHWNDO�� XPRåQLOD� SRFKRSLW� þiVWL
NyGX��NWHUp�VH�EXGRX�Y\VN\WRYDW�GiOH��9�WpWR�NDSLWROH�MVRX�WHG\�XYHGHQ\�YH�VWUXþQRVWL�RSUDYGX
MHQ�]iNODGQt�U\V\���YãH�GDOãt�MH�XYHGHQR�Y�>�@�

3URJUDPRYDFt� MD]\N� 6PDOOWDON� MH� G$VOHGQ�� REMHNWRYê�� YãH� �]QDN\�� þtVOD�� �HW�]FH�� ����
MVRX�REMHNW\�

2EMHNW\�YH�6PDOOWDONX

9�QiVOHGXMtFt�WDEXOFH�MVRX�XYHGHQ\�]iNODGQt�REMHNW\�
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2EMHNW\� XYHGHQp� Y�WDEXOFH� RGSRYtGDMt� ]iNODGQtP� GDWRYêP� W\S$P� Y�WãLQ\
SURFHGXUiOQtFK� SURJUDPRYDFtFK� MD]\N$�� 0H]L� � ]iNODGQt� D� E�åQ�� SRXåtYDQp� REMHNW\� YH
6PDOOWDONX�YãDN�SDW�t� L� WDNRYp��NWHUp�REGREX�Y�MLQêFK� MD]\FtFK�QHPDMt��0\�VH� WH�� ]DP��tPH
MHQ�QD�GYD�]�QLFK��SURWRåH�MH�EXGHPH�Y\XåtYDW�GiOH�Y�WH[WX�S�L�SRSLVX�YL]XiOQtFK�NRPSRQHQW�

3UYQtP�]�QLFK� MH�ERG��3RLQW���-GH�R�REMHNW��NWHUê�Pi�GY�� VORåN\��VRX�DGQLFH��[��\�
=iSLV�Y�MD]\NX�6PDOOWDON�Pi�WYDU�[#\��2EMHNW��#�� WHG\�S�HGVWDYXMH�ERG�� MHKR�VORåNRX�[� MH
þtVOR���D�VORåNRX�\�þtVOR���

'UXKêP�MH�REMHNW�2UGHUHG&ROOHFWLRQ��-GH�R�NROHNFL�SUYN$��QD�Qtå�MH�GHILQRYiQR
XVSR�iGiQt�� 0$åHPH� VWHMQ�� MDNR� X�SROH� XUþLW� SR�DGt� MHGQRWOLYêFK� SUYN$�� UR]GtO� MH� YãDN� S�L
S�tVWXSX�N�MHGQRWOLYêP�SUYN$P��=DWtPFR�X�SROH�Y\XåtYiPH�S�L�S�tVWXSX�N�MHGQRWOLYêP�SUYN$P
LQGH[DFH��X�XVSR�iGDQp�NROHNFH�P$åHPH�WDNp�XUþLW�SUYQt�UHVS��SRVOHGQt�SUYHN��S�LGDW�SUYHN�QD
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]DþiWHN� UHVS�� NRQHF�� XUþLW� S �HGFK$GFH� UHVS�� QiVOHGQtND� ]DGDQpKR� SUYNX� NROHNFH�� 3UiY�
RSHUDFH� S�LGiQt� SUYNX� QiP� XPRå�XMt�P�QLW� YHOLNRVW� NROHNFH�� FRå� MH� GDOãt� UR]GtO� RSURWL� SROL
�SROH�Pi�VYRML�YHOLNRVW�GDQRX�S�L�Y]QLNX��

=SUiY\

3RNXG� FKFHPH� SUDFRYDW� V�REMHNWHP��PiPH� YH� 6PDOOWDONX� � SRX]H� GY��PRåQRVWL� �GYD
W\S\�YêUD]$����P$åHPH�MHM�SRMPHQRYDW�QHER�PX�SRVODW�]SUiYX�

1D� SRVOiQt� ]SUiY\� ]DUHDJXMH� REMHNW� Y\YROiQtP� S�tVOXãQp� PHWRG\� �SRNXG� WDNRYi
H[LVWXMH��MLQDN�MH�KOiãHQD�FK\ED��D�YUiFHQtP�YêVOHGNX��FRå�MH�VDPR]�HMP��]DVH�Q�MDNê�REMHNW�

=SUiY\�G�OtPH�QD

����XQiUQt
�8QiUQt� ]SUiY\� MVRX� DOIDQXPHULFNp� NRQVWDQW\�� ]DSLVXMt� VH� ]D� S�tMHPFH� ]SUiY\�� 7\WR
]SUiY\�QHPDMt�SDUDPHWU\��=iSLV

D�YDOXH

]QDPHQi�SRVOiQt�XQiUQt�]SUiY\�YDOXH�REMHNWX�D�

����ELQiUQt
%LQiUQt�]SUiY\� MVRX� MHGQR�QHER�GYRX]QDNRYp� �NRQVWDQW\�]DSVDQp�]D�S�tMHPFH�]SUiY\
QiVOHGRYDQp�MHGQtP�SDUDPHWUHP��=iSLV

�����

]QDPHQi�SRVOiQt�ELQiUQt�]SUiY\���V�SDUDPHWUHP���REMHNWX���

7DNp� YêãH� ]PtQ�Qê� ]iSLV� ERGX� �#�� S�HGVWDYXMH� YODVWQ�� SRVOiQt� ELQiUQt� ]SUiY\�#
V�SDUDPHWUHP���REMHNWX���

����VORYQt
6ORYQt�]SUiY\�MVRX�DOIDQXPHULFNp�NRQVWDQW\��NWHUp�VH�S�L�]iSLVX�Stãt�]D�S�tMHPFH�]SUiY\
D�MVRX�UR]G�OHQ\�QD�WROLN�þiVWt��NROLN�PDMt�SDUDPHWU$��.DåGi�þiVW�PXVt�EêW�]DNRQþHQD
GYRMWHþNRX� �3UiY�� SRGOH� GYRMWHþN\� VQDGQR� UR]H]QiPH� MHGQR� QHER� GYRM]QDNRYRX
]SUiYX�V�MHGQtP�SDUDPHWUHP�RG�]SUiY\�ELQiUQt���=iSLV

D�YDOXH��

]QDPHQi�SRVOiQt�VORYQt�]SUiY\�YDOXH��V�MHGQtP�SDUDPHWUHP���REMHNWX�D�

=iSLV
[�EHWZHHQ���DQG��

]QDPHQi� SRVOiQt� VORYQt� ]SUiY\� EHWZHHQ�DQG�� VH� GY�PD� SDUDPHWU\� REMHNWX� [�
3UYQtP�SDUDPHWUHP�MH�þtVOR����GUXKêP�þtVOR���

3�L� Y\NRQiYiQt� SURJUDPX� VH� QHMSUYH� Y\KRGQRFXMt� XQiUQt� ]SUiY\� �PDMt� QHMY\ããt� SULRULWX��
SRWRP�ELQiUQt�]SUiY\�D�QDNRQHF�VORYQt�]SUiY\��PDMt�QHMQLåãt�SULRULWX���7RWR�SR�DGt�O]H��VWHMQ�
MDNR�Y�MLQêFK�SURJUDPRYDFtFK�MD]\FtFK��P�QLW�SRPRFt�NXODWêFK�]iYRUHN�

3RMPHQRYiQt�REMHNW$

3RMPHQRYiQt�S�HGVWDYXMH�GUXKRX�PRåQRVW��MDN�SUDFRYDW�V�REMHNW\��=iSLV
[�� �\
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]QDPHQi�� åH� REMHNW� \� MH� Q\Qt� S�tVWXSQê� L� SRG� MPpQHP�[�� -H� G$OHåLWp� XY�GRPLW� VL�� åH� SRG
R]QDþHQtP�[� D�\� VH� VNUêYi� WHQWêå� REMHNW�� RSHUiWRU�� �]S$VRELO�� åH� MPpQD�[� D�\� R]QDþXMt
WRWpå�SDP�"RYp�PtVWR��

*UDILFNp�Y\MiG�HQt�Y]WDK$�D�LQWHUDNFH�PH]L�REMHNW\

3�L� SRSLVX� DUFKLWHNWXU\� V\VWpPX� 9LVXDO� :RUNV� EXGHPH� Y\XåtYDW� ]iNODGQtFK� Y]WDK$
PH]L� REMHNW\�� -HGQi� VH� R�G�GLþQRVW�� VNOiGiQt� D� ]iYLVORVW�� .�MHMLFK� Y\MiG�HQt� EXGHPH� GiOH
Y�WH[WX�SRXåtYDW�QiVOHGXMtFt�]QDþHQt�

'�GLþQRVW

7�tGD�%�MH�SRGW �tGRX�W�tG\�$�
W�tGD�$�MH�QDGW �tGRX�W�tG\�%�7�tGD�$ 7�tGD�%

2EU���

6NOiGiQt

7�tGD�$ 7�tGD�%
,QVWDQFH� W�tG\�$� REVDKXMH
MHGQX�LQVWDQFL�W �tG\�%

7�tGD�$ 7�tGD�%
9tFHQiVREQp� YNOiGiQt� �� LQVWDQFH
W�tG\�$� REVDKXMH� � OLERYROQê� SRþHW
LQVWDQFt� W�tG\�%� �REVDKXMH� NROHNFL
LQVWDQFt�W�tG\�%�

2EU���

=iYLVORVW

2EMHNW�$ 2EMHNW�%
2EMHNW�%� MH� ]iYLVOê� QD� REMHNWX �$�
REMHNW�$�MH�FOLHQW��REMHNW�%�MH�VHUYHU

2EU���
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3RVOiQt�]SUiY\

3UR�SRSLV�LQWHUDNFH�PH]L�REMHNW\�EXGHPH�MHãW��SRW�HERYDW�Y\]QDþLW�SRVOiQt�]SUiY\��3�L
]DVtOiQt� YtFH� ]SUiY� P$åH� EêW� X� MHGQRWOLYêFK� ãLSHN� R]QDþXMtFtFK� SRVOiQt� ]SUiY\� þtVOR�� NWHUp
EXGH�R]QDþRYDW�SR�DGt�Y\VOiQt�GDQp�]SUiY\�

2EMHNW�$ 2EMHNW�% 2EMHNW�%�SRVtOi�]SUiYX�REMHNWX�$

2EU���

3RNXG�EXGH�QXWQp�EOtåH� VSHFLILNRYDW� SDUDPHWU\� ]SUiY\� QHER� YUiFHQê� YêVOHGHN�� EXGH
SRVOiQt�]SUiY\�Y\SDGDW�QiVOHGRYQ��

3RSLV

SDUDPHWU$

3RSLV

YêVOHGNX

2EMHNW�$ 2EMHNW�% 2EMHNW�%�SRVtOi�]SUiYX�REMHNWX�$

2EU���

9D]ED�]iYLVORVWL�PH]L�REMHNW\

9D]ED�]iYLVORVWL��QDUR]GtO�RG�G�GLþQRVWL�QHER�VNOiGiQt��Y�MD]\FtFK�W\SX�2EMHFW�3DVFDO
QHER�&���QHH[LVWXMH��YH�6PDOOWDONX�MH�YãDN�YHOPL�þDVWR�Y\XåtYiQD��0i�WDNp�]iVDGQt�Yê]QDP
Y�DUFKLWHNWX�H�09&�D�SURWR�VH�Mt�WH��EXGHPH�]DEêYDW�WURFKX�SRGUREQ�ML�

3UR�SRFKRSHQt� WpWR�YD]E\�VL� O]H�S�HGVWDYLW�� åH�]iYLVOê�REMHNW���VHUYHU� VOHGXMH�FKRYiQt
REMHNWX���NOLHQWD��QD�Q�På�MH�]iYLVOê��D�UHDJXMH�QD�MHKR�FKRYiQt�GDQêP�]S$VREHP��3�LWRP��DOH
FOLHQW� R� VHUYHUX� �S�tS�� VHUYHUHFK�� Y$EHF� QHPXVt� Y�G�W�� &KRYiQt� VHUYHUX� D� NOLHQWD� MH
]Qi]RUQ�QR�QD�QiVOHGXMtFtP�REUi]NX�

.OLHQW

6HUYHU

6HUYHUFKDQJHG

XSGDWH

XSGDWH

2EU������9D]ED�]iYLVORVWL�PH]L�REMHNW\

1D�REUi]NX�MVRX�WDNp�Y\]QDþHQ\�GYD�GUXK\�]SUiY��NWHUp�VH�S�L�]iYLVORVWL�PH]L�REMHNW\
XSODW�XMt�� 3UYQt� MH� ]SUiYD�FKDQJHG�� NWHURX� Y\VtOi� NOLHQW�� � SRNXG� FKFH� FRNROLY� ÄR]QiPLW³
VYêP� VHUYHU$P�� 1D� WpWR� ]SUiY�� MH� ]DMtPDYp� WR�� åH� QHQt� SRVOiQD� åiGQpPX� NRQNUpWQtPX
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S�tMHPFL�� 3URWRåH� YãDN� YH� 6PDOOWDONX� O]H� SRVODW� ]SUiYX� MHQ� Q�NRPX�� UHDOL]XMH� VH� WR� WDN�� åH
]SUiYX�FKDQJHG�SRVtOi�NOLHQW�ViP�VRE���7RWR�Y\VOiQt�]S$VREt��åH�VH�X�YãHFK�VHUYHU$�Y\YROi
PHWRGD�XSGDWH��9�SUD[L� VH�Y�WãLQRX�]SUiYD�FKDQJHG�SRVtOi� V�SDUDPHWUHP�NY$OL� EOLåãtPX
XUþHQt� ]SUiY\�� 1DYi]iQt� YD]E\� ]iYLVORVWL� VH� XVNXWHþ�XMH� WDN�� åH� VH� NOLHQWRYL� ]DãOH� ]SUiYD
DGG'HSHQGHQW���MDNR�SDUDPHWU�VH�XYHGH�GDQê�VHUYHU�

'tN\�WRPXWR�PHFKDQLVPX�MH�PRåQp��DE\�NOLHQW�]DVtODO�]SUiY\�VHUYHU$P��S�LWRP�VH�YãDN
QLNGH� Y�NyGX� MHKR� PHWRG� DGUHV\� QHER� MLQi� LGHQWLILNDFH� VHUYHU$� QHREMHYXMH�� 3URWR� MH� YH
6PDOOWDONX�PRåQp�� �DE\�VH�QRY��Y\WYR�HQê�REMHNW�]D�E�KX�DSOLNDFH� �S�LSRMLO� �QDYi]DO�YD]EX
]iYLVORVWL��N�Q�MDNpPX�MLå�G�tYH�Y\WYR�HQpPX�REMHNWX�D�]DþDO�QDS���]REUD]RYDW�MHKR�GDWD�

$UFKLWHNWXUD�09&

$UFKLWHNWXUD�09&��MH�]iNODGQtP�SURVW�HGNHP��SRPRFt�Q�KRå�MH�UHDOL]RYiQR�*UDILFNp
XåLYDWHOVNp�UR]KUDQt� �*UDSKLFV�8VHU�,QWHUIDFH��GiOH� MHQ�*8,���=NUDWND�09&� MH�XWYR�HQD
]�SUYQtFK� StVPHQ� W�HFK� REMHNW$�� NWHUp� WXWR� DUFKLWHNWXUX� WYR�t�� -HGQi� VH� R�0RGHO�� 9LHZ� D
&RQWUROOHU�

=iNODGQt� ~ORKRX� YLHZ� MH� Y�JUDILFNp� QHER� WH[WRYp� SRGRE�� ]DEH]SHþLW� ]REUD]HQt
DNWXiOQtKR� VWDYX� PRGHOX�� =iURYH�� WDNp� DOH� YLHZ� PXVt� VSROXSUDFRYDW� V�FRQWUROOHUHP�� NWHUê
]SURVW�HGNRYiYi� LQWHUDNFL� V�XåLYDWHOHP�� Y�WãLQRX� SRPRFt� P\ãL� QHER� SURVW�HGQLFWYtP
NOiYHVQLFH��1D�]iNODG��]SUiY�RG�FRQWUROOHUX�P$åH�YLHZ� �P�QLW�VWDY�PRGHOX��7DNp�FRQWUROOHU
P$åH�S�tPR�VSROXSUDFRYDW�V�PRGHOHP�

9

0

&

2EU�����9D]E\�VNOiGiQt�D�]iYLVORVWL�Y�09&

�
1\Qt� N�YODVWQt� DUFKLWHNWX�H�09&�� -DN� MH� YLG�W� ]�REUi]NX�� YLHZ� D� FRQWUROOHU� MVRX

RERXVP�UQ�� SURSRMHQ\� YD]ERX� VNOiGiQt�� 7RWR� SRP�UQ�� W�VQp� VSRMHQt� MH�PRåQp�� SURWRåH� S�L
YêYRML�09&�NRPSRQHQW\��WODþtWND��HGLWDþQtKR�ER[X�������VH�YLHZ�L�FRQWUROOHU�Y\YtMt�VRXþDVQ��
YLHZ�Yt��NGR�MH�MHKR�FRQWUROOHU�D�MDN�Y\SDGi��MDNp�Pi�PHWRG\���7RWpå�SODWt�L�REUiFHQ���=�W�FKWR
G$YRG$�LQWHUDNFH�PH]L�YLHZ�D�FRQWUROOHUHP�QHPXVt�EêW�EOtåH�VSHFLILNRYDQi�

3RQ�NXG� MLQi� VLWXDFH� RYãHP� QDVWiYi�PH]L�PRGHOHP� D� YLHZ� D� WDNp�PH]L� PRGHOHP� D
FRQWUROOHUHP��0RGHO�Y�WãLQRX� �S�HGVWDYXMH�GDWD�DSOLNDFH��NWHUi�FKFHPH�]REUD]RYDW�D�RYOiGDW
SRPRFt�MLå�G�tYH�QDSVDQpKR�YLHZ�D�FRQWUROOHUX��7DNp�NY$OL�WRPX�QHQt�YD]ED�PH]L�PRGHOHP�D
MHKR� GY�PD� SDUWQHU\� WDN� W�VQi�� 0RGHO� MH� YORåHQ� GR� YLHZ� L� GR� FRQWUROOHUX� D� ]iURYH�� ]GH
H[LVWXMH�YD]ED�]iYLVORVWL�PH]L�PRGHOHP�D�YLHZ��.RPXQLNDFH�PH]L�PRGHOHP�D�YLHZ�SUREtKi
SURVW�HGQLFWYtP�W]Y��DVSHFW�]SUiY���FKDQJH�]SUiY�D�SRPRFt�YD]E\�]iYLVORVWL�

$VSHFW�]SUiYRX�åiGi�YLHZ�PRGHO�R�GDWD��NWHUi�Pi�]REUD]LW��7DWR�GDWD�MVRX�QDYUiFHQD
MDNR�YêVOHGHN� WpWR�]SUiY\��&KDQJH�]SUiYX�]DVtOi�YLHZ�PRGHOX�� MHVWOLåH�PX�SRW�HEXMH�S�HGDW



�

QRYi�GDWD��'DWD� MVRX�S�HGiYiQD� MDNR�SDUDPHWU� WpWR�]SUiY\��3RNXG�GRãOR�Y�PRGHOX�NH�]P�Q�
GDW�� PXVt� VH� WR� YLHZ� GR]Y�G�W� NY$OL� S�tSDGQpPX� S�HNUHVOHQt�� 3URWR� PRGHO� Y�WHQWR� PRPHQW
Y\XåLMH� YD]EX� ]iYLVORVWL�� Y\ãOH� ]SUiYX� FKDQJHG� D� WR� ]S$VREt� Y\YROiQt� PHWRG\� XSGDWH
X�YãHFK�YLHZ�

9

0

&
&KDQJH�PVJ�

1RYi�GDWD

�

�

�

�

FKDQJHG�

XSGDWH�

$VSHFW�PVJ�
�

'DWD�SUR

]REUD]HQt

2EU������3�tNODG�NRPXQLNDFH�PH]L�REMHNW\�09&

-DN� P$åH� Y\SDGDW� LQWHUDNFH� PH]L� REMHNW\� 09&� MH� YLG�W� QD� REUi]NX�� 'DQi� VLWXDFH
UHSUH]HQWXMH� QDS��� ]DGiYDQt� WHOHIRQQtKR� þtVOD� SRPRFt� HGLWDþQtKR� ER[X�� 1\Qt� VL� SRStãHPH
MHGQRWOLYp�NURN\�
��� 8åLYDWHO� ]DGDO� FHOp� WHOHIRQQt� þtVOR� D� SUiY�� VWLVNO� NOiYHVX� (17(5�� 1D]QDþHQRX� ]SUiYRX

FRQWUROOHU�R]QDPXMH�YLHZ��åH�E\OD�VWLVNQXWD�WDWR�NOiYHVD�
���9LHZ�VH�GtN\�]SUiY��RG�FRQWUROOHUX�GR]Yt��åH�E\OR�XNRQþHQR�]DGiYiQt�GDW�D�SRãOH�PRGHOX

]SUiYX� W\SX� FKDQJH�� 3DUDPHWUHP� WpWR� ]SUiY\� MH� �HW�]HF� ]DGDQêFK� ]QDN$� S�HGVWDYXMtFt
WHOHIRQQt�þtVOR�

��� =SUiYD� RG� YLHZ� Y\YROi� S�tVOXãQRX� PHWRGX� PRGHOX�� Y�NWHUp� VH� GDWD� XSUDYt� �QDS��
]NRQWUROXMH� VH�� åH� �HW�]HF� V�WHO�� þtVOHP� REVDKXMH� MHQ� SRYROHQp� ]QDN\�� XSUDYt� VH� GR
SRåDGRYDQpKR�IRUPiWX�������D�XORåt�GR�LQVWDQþQt�SURP�QQp��3URWRåH�XYQLW��PRGHOX�GRãOR�NH
]P�Q�� GDW�� PXVt� PRGHO� Y\VODW� �SRVODW� ViP� VRE��� ]SUiYX� FKDQJHG��� 7R� GtN\� YD]E�
]iYLVORVWL�]S$VREt��åH�VH�X�YãHFK�MHKR�VHUYHU$�Y\YROi�PHWRGD�XSGDWH��

��� 9\YROiQt�PHWRG\�XSGDWH��X�YLHZ�]QDPHQi��åH�PRGHO�]P�QLO�VY$M�VWDY��3URWR�YLHZ�]DãOH
PRGHOX�]SUiYX�W\SX�DVSHFW��0RGHO�MDNR�YêVOHGHN�WpWR�]SUiY\�S�HGi�]S�W�XSUDYHQi�GDWD�]H
VYp�LQVWDQþQt�SURP�QQp�D�YLHZ�VH�SRVWDUi�R�MHMLFK�SDW�LþQp�]REUD]HQt�

3�L� LQWHUDNFL�PH]L�REMHNW\�09&�QHPXVt�YåG\�GRMtW�NH�YãHP�W�PWR�NURN$P��1DS���SR
VYpP�Y\WYR�HQt�YLHZ� MHQ�SRåiGi�R�GDWD��NWHUi�Pi�]REUD]LW�D�SURE�KQH�WHG\�MHQ�NURN����1HER
P$åH� GRMtW� NH� ]P�Q�� GDW� MHMLFK� QDþWHQtP� ]H� VRXERUX�� PRGHO� SDN� MHQ� åiGi� R� S�HNUHVOHQt� D
SURE�KQRX�NURN\���D���

3RGUREQ�Mãt�UR]ERU�DUFKLWHNWXU\�09&

1iVOHGXMtFt� RGVWDYFH� E\� P�OL� REMDVQLW�� FR� MH� W�HED� N�Y\WYR�HQt� YODVWQtKR� YLHZ� D
FRQWUROOHUX��9LHZ� L� FRQWUROOHU� O]H� VDPR]�HMP�� Y\WYR�LW� PQRKD� U$]QêPL� ]S$VRE\�� ]GH� EXGH
S�HGYHGHQ�MHGHQ�]�QLFK��=DP��tPH�VH�S�HGHYãtP�QD�SRSLV�PHWRG��NWHUp� MH� W�HED�S�HGHILQRYDW
QHER�NWHUp�MVRX�G$OHåLWp�SUR�VSUiYQRX�IXQNFL�



�

'$OHåLWp� MH�� DE\� QRY�� GHILQRYDQp� YLHZ� E\OR� SRWRPNHP� W�tG\�9LHZ�� REGREQ�� QRYê
FRQWUROOHU� SRWRPNHP� W�tG\�&RQWUROOHU��7tP�EXGH� ]DMLãW�QD� VSUiYQRVW� ]iNODGQtFK� IXQNFt
QDãLFK� QRYêFK� W�tG�� 1RYp� YLHZ� E\� P�OR� REVDKRYDW� � W�tGQt� PHWRGX�� NWHUi� ]DMLVWt� Y\WYR�HQt
LQVWDQFH��3DUDPHWU\�WpWR�PHWRG\�EXGH�

x� PRGHO
x� V\PERO�XUþXMtFt��NWHUi�]SUiYD�MH�DVSHFW�]SUiYRX
x� V\PERO�XUþXMtFt��NWHUi�]SUiYD�MH�FKDQJH�]SUiYRX

'$OHåLWp�MH�]DMLVWLW��DE\�Y\WYR�HQi�LQVWDQFH�]DYRODOD�VYRML�]G�G�QRX�PHWRGX�PRGHO���
NWHUi�SURYHGH�XORåHQt�PRGHOX�GR� VYp� LQVWDQþQt� SURP�QQp� �W]Q�� Y\WYR�t� YD]EX� VNOiGiQt�PH]L
PRGHOHP�D�YLHZ���]iURYH��YãDN�Y\YROi�QiVOHGXMtFt�NURN\�

x� 1DYi]iQt� YD]E\� ]iYLVORVWL� PH]L� PRGHOHP� �NOLHQW�� D� YLHZ� �VHUYHU�� �� YLHZ� SRãOH� PRGHOX
]SUiYX�DGG'HSHQGHQW��V�SDUDPHWUHP�VHOI��SURP�QQi�VHOI�R]QDþXMH�WHQ�REMHNW�
VRXþiVWt� MHKRå� UR]KUDQt� MH�NyG��YH�NWHUpP�MH� WDWR�SURP�QQi�SRXåLWD��Y�WRPWR�S�tSDG�� WHG\
YLHZ��

x� =DVOiQt�]SUiY\�PRGHO��FRQWUROOHUX��NWHUê�VL�GR�VYp�LQVWDQþQt�SURP�QQp�XORåt�PRGHO��NWHUê
E\O�SDUDPHWUHP�]SUiY\�

9�S�HGFKR]tFK� RGVWDYFtFK� E\OR� SRSViQR� Y\WYR�HQt� YD]E\� ]iYLVORVWL� D� VNOiGiQt� PH]L
PRGHOHP�D�YLHZ�D�YD]E\�VNOiGiQt�PH]L�PRGHOHP�D�FRQWUROOHUHP��=�REU���� MH�YLG�W��åH�]EêYi
MHãW��Y\WYR�LW�RERXVP�UQRX�YD]EX�VNOiGiQt�PH]L�YLHZ�D�FRQWUROOHUHP��7R�SURE�KQH�WDN��åH�S�L
]DþOH�RYiQt� YLHZ� GR� V\VWpPX� MH� YLHZ� V\VWpPHP� SRåiGiQR� ]SUiYRX� JHW&RQWUROOHU
R�FRQWUROOHU��7R�]S$VREt�Y\YROiQt�QiVOHGXMtFtFK�NURN$�

x� =DYROi� VH� PHWRGD� GHIDXOW&RQWUROOHU&ODVV�� YêVOHGNHP� MH� W�tGD� FRQWUROOHUX� SUR
WRWR�YLHZ�

x� 'RMGH�N�Y\WYR�HQt�FRQWUROOHUX���Y\WYR�HQê�FRQWUROOHU�MH�XORåHQ�GR�LQVWDQþQt�SURP�QQp
x� &RQWUROOHUX� MH� SRVOiQD� ]SUiYD� YLHZ�� V�SDUDPHWUHP� VHOI�� FRQWUROOHU� VL� XORåt� GR� VYp

LQVWDPþQt�SURP�QQp�YLHZ

�9ãHFKQ\� W\WR�DNFH�PRKRX�SURE�KQRXW�GtN\� WRPX��åH�QDãH�QRYp� W�tG\�E\O\�RGYR]HQ\
SRPRFt�G�GLþQRVWL�]H�W�tG�V\VWpPX��-HGLQRX�PHWRGRX��NWHURX�MH�Y�WãLQRX�W�HED�S�HGHILQRYDW��MH
PHWRGD�GHIDXOW&RQWUROOHU&ODVV��0XVtPH�WR�XG�ODW�WHKG\��MHVWOLåH�FKFHPH�SRXåtW�MLQê
FRQWUROOHU�QHå�VWDQGDUGQt�W�tGX�&RQWUROOHU�

'$OHåLWp�PHWRG\�YLHZ

x� GLVSOD\2Q����0HWRGD�FKDUDNWHULVWLFNi�SUR�YãHFKQD�YLHZ��-H�YROiQD�YåG\��NG\å�MH�W�HED
YLHZ�S�HNUHVOLW��9�WpWR�PHWRG��WHG\�GRFKi]t�N�YODVWQtPX�JUDILFNpPX�YêVWXSX��=REUD]HQt�VH
SURYiGt�QD�W]Y��JUDSKLFV&RQWH[W��NWHUê�MH�SDUDPHWUHP�WpWR�PHWRG\�

x� GHIDXOW&RQWUROOHU&ODVV� �� -DN� MLå� E\OR� ]PtQ�QR� YêãH�� WDWR� PHWRGD� YUDFt� MDNR
YêVOHGHN�W�tGX�FRQWUROOHUX�XUþHQpKR�SUR�WRWR�YLHZ�

x� XSGDWH����0HWRGD�MH�Y\YROiQD�WHKG\��MHVWOLåH�GRãOR�NH�]P�Q��VWDYX�PRGHOX��-H�Y�Qt�W�HED
]DMLVWLW��QDS���SRPRFt�DVSHFW�]SUiY\��Y\]YHGQXWt�QRYêFK�GDW�D�S�HNUHVOHQt�YLHZ�



��

'$OHåLWp�PHWRG\�FRQWUROOHUX

x� FRQWURO/RRS���7DKOH�PHWRGD�VH�QHS�HGHILQRYiYi��DOH�MH�G$OHåLWi�SUR�SRFKRSHQt�IXQNFH
FRQWUROOHUX��-HMt�NyG�Y\SDGi�QiVOHGRYQ��

>VHOI�SRRO�
VHOI�LV&RQWURO$FWLYH@

ZKLOH7UXH�

>VHOI�FRQWURO$FWLYLW\@

x� FRQWURO$FWLYLW\���9�WpWR�PHWRG��SUREtKi�YODVWQt�WHVWRYiQt�YVWXSX��.�WRPX�VH�SRXåtYi
REMHNW�VHQVRU��NWHUê�QiP�XPRåQt�S�tVWXS�NH�NOiYHVQLFH�D�N�P\ãL�

x� LV&RQWURO$FWLYH� ��9êVOHGHN� �WUXH� QHER� IDOVH�� XUþXMH�� ]GD� EXGH� SURYiG�QR� YODVWQt
WHVWRYiQt��1�NG\�MH�SRW�HED�ML�S�HGHILQRYDW�

6WUXNWXUD�DSOLNDFH�Y�V\VWpPX�9LVXDO�:RUNV

6WUXNWXUD�DSOLNDFH�Y\WYR�HQp�Y�V\VWpPX�9LVXDO�:RUNV�SOQ��Y\FKi]t�D�Y\XåtYi�ILOR]RILH
DUFKLWHNWXU\�09&��$SOLNDFL�WYR�t�W�L�þiVWL�
D��GRPpQRYê�PRGHO��GRPDLQ�PRGHO����Y�NWHUpP�MVRX�XORåHQD�GDWD��D�NWHUê��tGt�E�K�DSOLNDFH
E��DSOLNDþQt�PRGHO��DSSOLFDWLRQ�PRGHO����WYR�HQ�REMHNW\��Y�QLFKå�MVRX�XORåHQD�GDWD�SUR�YVWXS

D�YêVWXS
F�� REMHNW\�*8,��JUDSKLFV�XVHU�LQWHUIDFH�REMHFWV����]DMLã"XMt�YVWXS�D�YêVWXS

9 &

YDOXH+ROGHU

YDOXH�

YDOXH

9 &

YDOXH+ROGHU

YDOXH�

YDOXH

9 &

YDOXH+ROGHU

YDOXH�

YDOXH

GRPDLQ�PRGHO

$SOLNDþQt
PRGHO

'RPpQRYê�PRGHO

2EMHNW\
*8,

2EU������7\SLFNi�VWUXNWXUD�DSOLNDFH�Y�V\VWpPX�9LVXDO�:RUNV

=�REUi]NX� MH� YLG�W�� åH� Y�DUFKLWHNWX�H� 09&� REMHNW$� XåLYDWHOVNpKR� UR]KUDQt� VH� MDNR
PRGHO�Y\VN\WXMH�LQVWDQFH�W�tG\�9DOXH+ROGHU��S�tS��W�tG\�RGYR]HQp�]�W�tG\�9DOXH0RGHO��
7�tGD� 9DOXH+ROGHU� MH� SRWRPNHP� W�tG\� 9DOXH0RGHO�� 7DWR� W�tGD� LPSOHPHQWXMH� MHGQDN
]SUiYX�YDOXH�� NWHUi� YUDFt� MDNR� YêVOHGHN� GDWD� XORåHQi� YH� YDOXH0RGHOX� D� GiOH� SDN
]SUiYX�YDOXH��� � NWHUi� VORXåt� NH� ]P�Q�� GDW� YDOXH0RGHOX�� =SUiYD� YDOXH�� WDNp� ]S$VREt
Y\YROiQt� ]SUiY\�FKDQJHG�� D� WDN� MVRX� YãHFKQ\� ]iYLVOp� REMHNW\� LQIRUPRYiQ\� R� ]P�Q�� GDW�
=SUiYD� YDOXH�� UHVS�� YDOXH�� MH� ]GH� YODVWQ�� DVSHFW�� UHVS�� FKDQJH� ]SUiYRX
DUFKLWHNWXU\�09&�



��

7YRUED�DSOLNDFH�Y�V\VWpPX�9LVXDO�:RUNV

=iNODGQt�RNQR�V\VWpPX�9LVXDO�:RUNV�Y\SDGi�QiVOHGRYQ��

2EU�������=iNODGQt�RNQR�V\VWpPX�9LVXDO�:RUNV

3UR� WYRUEX� QRYp� DSOLNDFH� VORXåt� YROED� PHQX� 7RROV�1HZ�&DQYDV� QHER� LNRQD
S�HGVWDYXMtFt�PDOt�VNp�SOiWQR��&DQYDVHP�MH�R]QDþRYiQR�MHGQR�RNQR�DSOLNDFH��3R�Y\YROiQt�WpWR
YROE\�VH�REMHYt�W�L�GDOãt�RNQD���RNQR�V�QiVWURML��SDOHWD�YL]XiOQtFK�NRPSRQHQW�D�QRYê�SUi]GQê
FDQYDV�

2EU�������2NQR�V�QiVWURML��SDOHWD�YL]XiOQtFK�NRPSRQHQW�D�QRYp�RNQR�DSOLNDFH

1\Qt�VL�Y\VY�WOtPH�IXQNFL�S�WL�]iNODGQtFK�WODþtWHN�Y�RNQ��QiVWURM$�
3URSHUWLHV� �� 6ORXåt� N�QDVWDYHQt� YãHFK� SDUDPHWU$� R]QDþHQp� YL]XiOQt� NRPSRQHQW\� D� MHMtKR
S�LSRMHQt�N�GRPpQRYpPX�PRGHOX�



��

,QVWDOO� ��6ORXåt�N�Y\JHQHURYiQt� W�tGQt�PHWRG\��Y�NWHUp�EXGH�XORåHQD� LQIRUPDFH�R�QDYUåHQpP
FDQYDVX��3R�VWLVNX�WRKRWR�WODþtWND�MH�QXWQR�]DGDW�S�tVOXãQRX�W�tGX��W�tGQt�PHWRGX��VWDQGDUGQ��MH
QDEt]HQD� PHWRGD�ZLQGRZ6SHF��� NDWHJRULL� W�tG\� D� WDNp�� ]GD� FKFHPH� Y\JHQHURYDW� DSOLNDFL�
GLDORJ��IRUPXOi��QHER�GDWDEi]RYRX�DSOLNDFL��3RGOH�WRKR�VH�]YROt�QDGW�tGD�QDãt�QRYp�W�tG\�

'HILQH� ��3RPRFt� WRKRWR� WODþtWND� O]H�DXWRPDWLFN\�Y\JHQHURYDW� LQVWDQþQt�SURP�QQp��Y�NWHUêFK
MVRX� XORåHQ\� YDOXH+ROGHU\� MHGQRWOLYêFK� YL]XiOQtFK� NRPSRQHQW� �YL]� REU�� ���� 1DJHQHURYiQ\
MVRX�WDNp�PHWRG\�SRVN\WXMtFt�GDQê�YDOXH+ROGHU�MDNR�VY$M�YêVOHGHN��9�W�FKWR�PHWRGiFK�P$åH
EêW�]DMLãW�QD�L�SRþiWHþQt�LQLFLDOL]DFH�S�tVOXãQp�LQVWDQþQt�SURP�QQp�

%URZVH����7RWR�WODþtWNR�RWHY�H�+LHUDUFK\�%URZVHU�QDG�QDãt�W�tGRX�

2SHQ���6SXVWt�Y\JHQHURYDQRX�DSOLNDFL��DE\�VH�SURMHYLO\�YãHFKQ\�]P�Q\��NWHUp�MVPH�SURYHGOL�
MH�QHMSUYH�QXWQp�SRXåtW��,QVWDOO�

1\Qt�N�SRSLVX�YODVWQtKR�QiYUKX� DSOLNDFH��1HMG�tYH� MH� W�HED� XPtVWLW� SRW�HEQp� YL]XiOQt
NRPSRQHQW\� QD� SORFKX�� 7R� SURYHGHPH� WDN�� åH� NOLNQXWtP� GR� SDOHW\� Y\EHUHPH� SRåDGRYDQRX
NRPSRQHQWX�� SRWp� NOLNQHPH� QD� FDQYDV� D� NRPSRQHQWD� VH� ]REUD]t�� 'DOãtP� NOLNQXWtP� ML
XPtVWtPH��1\Qt�PXVtPH� QDVWDYLW� YODVWQRVWL� NRPSRQHQW\�� 7R� VH� SURYHGH� WDN�� åH� Mt� NOLNQXWtP
Y\EHUHPH� D� ]YROtPH�3URSHUWLHV�� 3RNXG� ]YROtPH�3URSHUWLHV� QDS��� SUR� YL]XiOQt� NRPSRQHQWX
,QSXW�)LHOG��RWHY�H�VH�QiP�QiVOHGXMtFt�RNQR�

2EU�������3URSHUWLHV�RNQR�YL]XiOQt�NRPSRQHQW\�,QSXW�)LHOG

2NQR� REVDKXMH� Q�NROLN� NDUHW�� SR� RWHY�HQt� MH� DNWLYQt� NDUWD� %DVLFV�� NWHUi� VORXåt
S�HGHYãtP� SUR� S�LSRMHQt� NRPSRQHQW\� GR� V\VWpPX�� � 7DWR� NDUWD� MH� VDPR]�HMP�� SUR� U$]Qp
NRPSRQHQW\� U$]Qi�� � ]�KOHGLVND� IXQNþQRVWL� MH� YãDN� W�HED� X�Y�WãLQ\� NRPSRQHQW� Y\SOQLW� MHQ



��

SRORåNX��DVSHFW���S�tS��DFWLRQ��'R�SRORåN\��DVSHFW�MH�QXWQR�]DGDW�V\PERO��NWHUê�XUþXMH�]SUiYX�
SRPRFt� Qtå� MH� GRPpQRYê� PRGHO� GRWD]RYiQ� QD� YDOXH+ROGHU� �S�tS�� LQVWDQFL� MLQp� SRGW�tG\
9DOXH0RGHO��GDQp�YL]XiOQt�NRPSRQHQW\��-H� WR�S�HVQ�� WD�]SUiYD��NWHUi�E\OD�]PL�RYiQD�S�L
Y\VY�WORYiQt�IXQNFH�WODþtWND�'HILQH��-HGQi�VH�WHG\�R�MLQRX�DVSHFW�]SUiYX��QHå�R�NWHUp�MVPH�VH
EDYLOL�Y�VRXYLVORVWL�V�DUFKLWHNWXURX�09&��

8�Q�NWHUêFK�NRPSRQHQW��QDS���X�WODþtWND���$FWLRQ�%XWWRQ��VH�QH]DGiYi�V\PERO�XUþXMtFt
DVSHFW�� DOH� DFWLRQ� ]SUiYX�� 7DWR� ]SUiYD� MH� GRPpQRYpPX� PRGHOX� ]DVOiQD� S�L� DNWLYDFL
NRPSRQHQW\��QDS���S�L�VWLVNX�WODþtWND��

'DOãt�NDUW\�Y�RNQ�� �EêYDMt�]D�D]HQ\�SRGOH� WRKR��]GD�PDMt�X�GDQp�NRPSRQHQW\� VP\VO�
9�WãLQRX� MH� S�tWRPQD� NDUWD�'HWDLOV� �O]H� ]DGDW� � QDS��� IRQW�� VWDY� SR� LQLFLDOL]DFL�� RUiPRYiQt�
SU$KOHGQRVW�������&RORU��QDVWDYHQt�EDUHY����3RVLWLRQ��VSHFLILNDFH�XPtVW�Qt�Y�RNQ����1D�NDUWiFK
1RWLILFDWLRQ�D�9DOLGDWLRQ�P$åHPH�]DGDW�W�L�]SUiY\���HQWU\��FKDQJH�D�H[LW��-GH�R�]SUiY\��NWHUp
MVRX�Y�VRXYLVORVWL�V�DNFHPL�SO\QRXFtFK�]�MHMLFK�Qi]YX�]DVtOiQ\�GRPpQRYpPX�PRGHOX��=SUiY\
VSHFLILNRYDQp� Y�RNQ�� 9DOLGDWLRQ� PXVt� YUDFHW� WUXH�� MHVWOLåH� MVRX� S�tVOXãQp� DNFH� GRYROHQ\�
MLQDN�YUDFt�IDOVH��1RWLILFDWLRQ�]SUiY\�MVRX�]DVOiQ\��Då�NG\å�S�tVOXãQi�DNFH�QDVWDQH��6WHMQêP
]S$VREHP� MVRX� ]DVtOiQ\� L� þW\�L� ]SUiY\� �HQWU\�� RYHU�� H[LW�� GURS�� ]DGiYDQp� QD� SRVOHGQt� E�åQp
NDUW���NWHURX�MH�NDUWD�'URS�WDUJHW�

3R� VSHFLILNDFL� YODVWQRVWt� YL]XiOQtFK� NRPSRQHQW� MLå� P$åHPH� Y\JHQHURYDW� NyG
RGSRYtGDMtFt� QDãHPX� QiYUKX� SRPRFt� YROE\� ,QVWDOO�� 7ODþtWNHP� 'HILQH� O]H� DXWRPDWLFN\
Y\JHQHURYDW� DVSHFW� PHWRG\� D� QDGHILQRYDW� MLP� RGSRYtGDMtFt� LQVWDQþQt� SURP�QQp�� 3RWp� MLå
P$åHPH�QDãL�DSOLNDFL�VSXVWLW�VWLVNQXWtP�WODþtWND�2SHQ�

1iVWURMH�SUR�YL]XiOQt�QiYUK

9�RNQ�� V�QiVWURML� P$åHPH� QDOp]W� PQRKR� XåLWHþQêFK� SRP$FHN�� NWHUp� QiP� YHOLFH
XVQDGQt�YL]XiOQt�QiYUK�DSOLNDFH��7\�QHMG$OHåLW�Mãt�MVRX�OHKFH�S�tVWXSQp�SRPRFt�OLãW\�V�LNRQDPL�

2EU�������/LãWD�V�LNRQDPL�Y�RNQ��QiVWURM$

9�SUYQt� VNXSLQ�� MVRX�QiVWURMH�� SRPRFt�QLFKå� O]H� ]DURYQDW� NRPSRQHQW\� WDN�� MDN� MH� QD
LNRQiFK� ]Qi]RUQ�QR��9�SUYQtP�S�tSDG�� MVRX� QD� YRGRURYQRX� S�tPNX� ]DURYQiQ\� KRUQt� RNUDMH
NRPSRQHQW��Y�GUXKpP�D�YH�W�HWtP��SDN�VW�HG\�D�GROQt�RNUDMH��ýWYUWRX�Då�ãHVWRX�LNRQX�MVRX�QD
VYLVORX� S�tPNX� ]DURYQiQ\� OHYp� RNUDMH�� VW�HG\� D� SUDYp� RNUDMH�� =DURYQiQt� VH� SURYiGt� WDN�� åH
SRVWXSQ��R]QDþtPH�P\ãt��GUåtPH�S�LWRP�NOiYHVX��6KLIW��YãHFKQ\�LNRQ\��NWHUp�FKFHPH�VURYQDW
D�SDN�VWLVNQHPH�LNRQX�åiGDQpKR�]DURYQiQt��7R�VH�SURYHGH�SRGOH� LNRQ\��NWHUi�E\OD�R]QDþHQD
MDNR�SUYQt�

'DOãt� VNXSLQD� þW\�� LNRQ� VORXåt� N�QDVWDYHQt� Y]GiOHQRVWt�� 3UYQt� UHVS�� W�HWt� LNRQD
XPRå�XMH� QDVWDYLW� VWHMQRX� Y]GiOHQRVW� PH]L� NRPSRQHQWDPL� YH� YRGRURYQpP� UHVS�VYLVOpP
VP�UX�� GUXKi� UHVS�þWYUWi� XPRå�XMH� QDVWDYLW� VWHMQRX� Y]GiOHQRVW� PH]L� VW�HG\� NRPSRQHQW�
3RVOHGQt�GY��LNRQ\�XPRåQt�QDVWDYLW�VWHMQê�UR]P�U�NRPSRQHQW�RS�W�Y�RERX�VP�UHFK�
� 9�PHQX� SDN� P$åHPH� QDOp]W� MHãW�� PQRKR� GDOãtFK� QiVWURM$� �RSHUDFH� V�UDVWUHP�
VHVNXSRYiQt��,PDJH�(GLWRU��0HQX�(GLWRU�������



��

7YRUED�DSOLNDFH�Y�V\VWpPX�'HOSKL

6\VWpP�'HOSKL� VL� E�KHP� NUiWNp� GRE\� RG� VYpKR� Y]QLNX� GRNi]DO� ]tVNDW� YHONê� SRþHW
S�t]QLYF$��3RNXG�VH�EXGHPH�SWiW��MDN�MH�WR�PRåQp��QDEt]t�VH�KQHG�FHOi��DGD�RGSRY�Gt��3RPRFt
'HOSKL�O]H�RSUDYGX�U\FKOH�D�VQDGQR�QDSVDW�E�åQp�DSOLNDFH��9HOLFH�ã"DVWQêP�NURNHP�S�L�YêYRML
V\VWpPX�E\OR�]YROHQt�%RUODQG�2EMHFW�3DVFDOX�YêFKR]tP�MD]\NHP��SURWRåH�WHQWR�MD]\N�MH�GQHV
GH� IDFWR� VWDQGDUGHP� � REMHNWRYpKR� 3DVFDOX�� $� Y�QHSRVOHGQtP� �DG�� WR� E\OD� WUDGLFH� ILUP\
%RUODQG� Y�REODVWL� YêYRMH� NRPSLOiWRU$�� NWHUi� S�LVS�OD� N�YHONpPX� ~VS�FKX� WRKRWR� SURGXNWX�
3URWR�Q\Qt�Y�QXMHPH�WXWR�NDSLWROX�SRSLVX�SUiFH�V�WtPWR�V\VWpPHP�

3R�RWHY�HQt�QRYpKR�SURMHNWX�VH�QiP�QD�REUD]RYFH�REMHYt�þW\�L�RNQD��3UYQtP�]�QLFK�MH
]iNODGQt�RNQR�V\VWpPX��

2EU�������=iNODGQt�RNQR�V\VWpPX�'HOSKL��

9�SUDYp�þiVWL�RNQD�VH�QDFKi]t�SDOHWD�V�YL]XiOQtPL�NRPSRQHQWDPL��3UR�Y�Wãt�S�HKOHGQRVW
VH�NRPSRQHQW\�SRGOH�VYp�IXQNFH�D�VYêFK�YODVWQRVWt�QDFKi]t�QD�U$]QêFK�NDUWiFK��9�OHYp�þiVWL
RNQD�P$åHPH�QDOp]W�LNRQ\��NWHUp�UHSUH]HQWXMt�QHME�åQ�Mãt�D�QHMSRXåtYDQ�Mãt�RSHUDFH��-HGQi�VH
R�]DY�HQt�D�RWHY�HQt�VRXERUX�QHER�SURMHNWX��S�LGiQt�þL�RGHEUiQt�VRXERUX�]�SURMHNWX�� VSXãW�Qt
QHER� S�HUXãHQt� �SDXVH�� E�KX� DSOLNDFH�� NURNRYiQt� VH� ]DQR�RYiQtP� VH� GR� IXQNFt� D� EH]
]DQR�RYiQt��=EêYDMtFt�þW\�L�LNRQ\�XPRå�XMt�RWHYtUDW��S�tSDGQ��VH�S�HStQDW�PH]L�GY�PD�GDOãtPL
RNQ\� ��QRYêP�SUi]GQêP� IRUPXOi�HP�D�RNQHP�VH� ]GURMRYêP�NyGHP� WRKRWR� IRUPXOi�H��7XWR
OLãWX�V�LNRQDPL� L� OLãWX�V�YL]XiOQtPL�NRPSRQHQWDPL�VL�XåLYDWHO�P$åH� OLERYROQ��XSUDYLW� �S�LGDW�
RGHEUDW�LNRQX�PHWRGRX�GUDJ�DQG�GURS��

-DN�MVPH�VH��MLå�]PtQLOL��GDOãtP�RNQHP�MH��IRUPXOi���S�HGVWDYXMH�MHGQR�RNQR�DSOLNDFH��D
MHPX�RGSRYtGDMt�RNQR�VH�]GURMRYêP�NyGHP�MHGQRWN\�WRKRWR�IRUPXOi�H��'HOSKL�WHG\�JHQHUXMH
]GURMRYê�WH[W�WDN��åH�NDåGpPX�IRUPXOi�L�RGSRYtGi�MHGQD�MHGQRWND��XQLW��MD]\ND�3DVFDO�XORåHQi
Y�MHGQRP�VRXERUX�QD�GLVNX�

3RVOHGQtP� RNQHP�� NWHUp� VH� SR� RWHY�HQt� SURMHNWX� REMHYt�� MH� RNQR� QiVWURMH� 2EMHFW
,QVSHFWRU��2�MHKR�~OR]H�EXGH��Hþ�Y�QiVOHGXMtFtFK�RGVWDYFtFK�

1\Qt�N�SRSLVX�YODVWQtKR�QiYUKX��9L]XiOQt�NRPSRQHQWX�YORåtPH�QD� IRUPXOi�� WDN��åH� ML
Y\EHUHPH�NOLNQXWtP�QD�OLãW��D�XPtVWtPH�NOLNQXWtP�QD�IRUPXOi���'DOãtP�NURNHP�MH�VSHFLILNDFH
YODVWQRVWt� R]QDþHQp� NRPSRQHQW\� �R]QDþHQt� NRPSRQHQW\� VH� SURYHGH� NOLNQXWtP�QD� QL�� Y�RNQ�
2EMHFW�,QVSHFWRU��3�tNODG��SURYHGHPH�RS�W�QDG�NRPSRQHQWRX��HGLWDþQtKR�ER[X�



��

2EU�������'Y��NDUW\�RNQD�2EMHFW�,QVSHFWRU

2NQR�2EMHFW�%URZVHU�REVDKXMH�GY��NDUW\��1D�NDUW��3URSHUWLHV�VH�VSHFLILNXMt�YODVWQRVWL
NRPSRQHQW\� D� MHMt� ]DþOHQ�Qt� GR� V\VWpPX�� 7\WR� YODVWQRVWL� MVRX� RS�W� SUR� U$]Qp� NRPSRQHQW\
U$]Qp�� VSROHþQi� MH� YODVWQRVW�1DPH�� NWHUi� XUþXMH� MPpQR� SURP�QQp� YH� ]GURMRYpP� NyGX�� SRG
NWHUêP� MH� NRPSRQHQWD� YORåHQD� GR� REMHNWX� IRUPXOi�H�� %OtåH� YãDN� Y�QiVOHGXMtFt� NDSLWROH� R
VWUXNWX�H�DSOLNDFH��'UXKi�NDUWD�(YHQWV�VORXåt�NH�VSHFLILNDFL�PHWRG�IRUPXOi�H��NWHUp�VH�Y\YRODMt
S�L�S�tVOXãQêFK�DNFtFK��XGiORVWHFK���3�L�SRKOHGX�QD�REUi]HN�MH�YLG�W��åH�MH�PRåQR�QDYtF�RSURWL
V\VWpPX� 9LVXDO� :RUNV� RãHW�LW� ]SUiY\� VRXYLVHMtFt� V�SRK\EHP� P\ãL� D� VWLVNQXWtP� NOiYHV\�
2ãHW�HQt� VH� SURYiGt� WDN�� åH� ]DGiPH� GR� SRORåN\� Qi]HY� PHWRG\� D� GYDNUiW� NOLNQHPH�� 'HOSKL
Y�WRP�RNDPåLNX�S�LGi�GDQRX�PHWRGX�D�S�HSQH�QiV�GR�RNQD� VH�]GURMRYêP�NyGHP��NGH� MH� MLå
WDWR�PHWRGD�V�SUi]GQêP�W�OHP�S�LFK\VWDQi�SUR�GRSViQt�

3R� ]DGiQt� YãHFK� YODVWQRVWt� D� GRSOQ�Qt� S�tVOXãQêFK�PHWRG� MLå�P$åHPH� SRPRFt� YROE\
5XQ��QD�OLãW��QHER�Y�PHQX��DSOLNDFL�S�HORåLW�D�VSXVWLW�

6WUXNWXUD�DSOLNDFH�Y�'HOSKL�D�MHMt�VURYQiQt�VH�VWUXNWXURX�DSOLNDFH
YH�9LVXDO�:RUNV

3R�S�LGiQt�QDãHKR�HGLWDþQtKR�ER[X�]P�Qt�'HOSKL�GHILQLFL�W�tG\�IRUPXOi�H�QiVOHGXMtFtP
]S$VREHP��Y�2EMHFW�,QVSHFWRUX�E\O�ER[�SRMPHQRYiQ�MDNR�(GLW���IRUPXOi��MDNR�)RUP���

W\SH

��7)RUP�� �FODVV�7)RUP�

����(GLW���7(GLW�

��SULYDWH

����^�3ULYDWH�GHFODUDWLRQV�`

��SXEOLF

����^�3XEOLF�GHFODUDWLRQV�`

��HQG�
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=H�]GURMRYpKR�NyGX�MH�YLG�W��åH�YL]XiOQt�NRPSRQHQWD��E\OD�YORåHQD�GR�W�tG\�7)RUP�
�E\OD� Y\WYR�HQD� YD]ED� VNOiGiQt��� 1\Qt� O]H� �Y�PHWRGiFK� W�tG\� 7)RUP��� SUDFRYDW� V�HGLWDþQtP
ER[HP�QiVOHGXMtFtP�]S$VREHP�

=P�QD�EDUY\�VH�SURYHGH�WDNWR�
(GLW��&RORU�� �FO5HG

=P�QD�]REUD]RYDQpKR�WH[WX�VH�SURYHGH�WDNWR�
(GLW��7H[W�� �¶1RYê�WH[W¶

1\Qt�VL�GRE�H�XY�GRPPH��FR�MVPH�YODVWQ��XG�ODOL��=P�QLOL�MVPH�EDUYX��WHG\�YODVWQRVW
YLHZ��EXGHPH�Q\Qt�L�SUR�RGSRYtGDMtFt�þiVWL�NRPSRQHQW\�'HOSKL�SRXåtYDW�WHUPLQRORJLL�E�åQRX
YH�6PDOOWDONX����3DN�MVPH�DOH�~SOQ��VWHMQ��]P�QLOL�WH[W�ER[X��WHG\�GDWD�NRPSRQHQW\���=�WRKR
RYãHP� SO\QH�� åH� WDNp� GDWD� MVRX� VRXþiVWt� YL]XiOQt� NRPSRQHQW\� ����9L]XiOQt� NRPSRQHQWX
Y�'HOSKL� WHG\� WYR�t� YLHZ�� FRQWUROOHU� �SURWRåH� NRPSRQHQWD� XPt� UHDJRYDW� QD� XGiORVWL� P\ãL� D
NOiYHVQLFH��D�GDWD��1DSURWL�WRPX�YL]XiOQt�NRPSRQHQWX�V\VWpPX�9LVXDO�:RUNV�WYR�t�MHQ�YLHZ�D
FRQWUROOHU��GDWD��YDOXH+ROGHU\��MVRX�VRXþiVWt�DSOLNDþQtKR�PRGHOX��

YDOXH

$SOLNDþQt
PRGHO

9LHZ &RQWU�

YDOXH�

9L]XiOQt�NRPSRQHQWD

YDOXH+ROGHU

�GDWD�

9L]XiOQt�NRPSRQHQWD

9LHZ &RQWU�

'DWD

D� E�

2EU�������9L]XiOQt�NRPSRQHQWD��D��Y�'HSOKL���E��YH�9LVXDO�:RUNV

âLSN\� QD� REUi]NX� YL]XiOQt� NRPSRQHQW\� V\VWpPX� 'HOSKL� QD]QDþXMt� EOtåH
QHVSHFLILNRYDQRX�Y]iMHPQRX�LQWHUDNFL�

7DWR�XVSR�iGiQt�RYãHP�YHGRX�N�YHOLFH�]iYDåQêP�]iY�U$P��9H�6PDOOWDONX�O]H�Y\WYR�LW
IXQJXMtFt�DSOLNDFL�EH]�JUDILFNpKR�XåLYDWHOVNpKR�UR]KUDQt��NRPXQLNXMtFt�V�RNROtP�QDS���SRPRFt
]SUiY��D�N�Qt�SR]G�ML�S�LSRMLW��L�]D�FKRGX��OLERYROQê�SRþHW�YL]XiOQtFK�NRPSRQHQW��DQLå�E\FKRP
PXVHOL� Y�WpWR� DSOLNDFL� FRNROLY� P�QLW�� 9�'HOSKL� RYãHP� PXVtPH�� Pi�OL� EêW� QDãH� DSOLNDFH
Y�EXGRXFQX�YL]XiOQt��NRPSRQHQW\�]DþOHQLW�GR�SURJUDPX��DE\� MVPH�P�OL�NGH�XFKRYiYDW�GDWD�
3RNXG� E\FKRP� FKW�OL� GDQRX� NRPSRQHQWX� QDKUDGLW� MLQRX�� PXVt� WDWR� XP�W� � YãHFKQ\� ]SUiY\
S$YRGQt�NRPSRQHQW\�D�PXVt�X�Qt�EêW�L�VWHMQê�S�tVWXS�N�GDW$P��9ãH�VH�VDPR]�HMP��PXVt�]QRYX
S�HNRPSLORYDW�D�VSXVWLW�

'DOãt� UR]GtO\� ]MLVWtPH�� SRNXG� VL� XY�GRPtPH�� åH� YL]XiOQt� NRPSRQHQWD� �D� V�Qt� L� GDWD�
E\OD�YORåHQD�GR�IRUPXOi�H��NWHUê�UHSUH]HQWXMH�RNQR�DSOLNDFH���7R�]QDPHQi��åH�GDWRYê�PRGHO
QHQt� WYR�HQ� SRGOH� VYpKR� Y]RUX� Y�UHiOQpP� VY�W��� DOH� SRGOH� UR]PtVW�Qt� NRPSRQHQW� GR
RNHQ����

7XWR� VNXWHþQRVW� SRWYU]XMH� L� WR�� åH� YãHFKQ\� PHWRG\� RGSRYtGDMtFt� DNFtP� �HYHQWV�
NRPSRQHQW\�MVRX�JHQHURYiQ\�MDNR�PHWRG\�IRUPXOi�H��9\YROiQt�XUþLWp�XGiORVWL�X�NRPSRQHQW\
WHG\� ]QDPHQi� SRVOiQt� ]SUiY\� IRUPXOi�L�� Y�NWHUpP� MH� WDWR� NRPSRQHQWD� XPtVW�QD�� 7XWR



��

VNXWHþQRVW�LOXVWUXMH�QiVOHGXMt�þiVW�]GURMRYpKR�NyGX�RGSRYtGDMtFt�XGiORVWL�2Q&KDQJH�QDãHKR
HGLWDþQtKR�ER[X�

SURFHGXUH�7)RUP��(GLW�&KDQJH�6HQGHU��72EMHFW��

EHJLQ

HQG�

9L]XiOQt

NRPSRQHQWD

9L]XiOQt

NRPSRQHQWD

7)RUP 7)RUP

9L]XiOQt

NRPSRQHQWD

7$SSOLFDWLRQ

(YHQWV

]SUiY\
(YHQWV

]SUiY\ (YHQWV

]SUiY\

2EU�������6WUXNWXUD�DSOLNDFH�Y�V\VWpPX�'HOSKL

9ORåHQt� IRUPXOi�H� VH� SURYiGt�PHWRGRX�&UHDWH)RUP� W�tG\�7$SSOLFDWLRQ�� 7DWR
DNFH� VH� SURYiGt� Y�KODYQtP� SURJUDPX�� NWHUê� MH� XORåHQ� Y�VRXERUX� V�S�tSRQRX� GSU� �'HOSKL
3URMHFW��
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ÒYRG�GR�SUREOHPDWLN\�YL]XiOQtFK�NRPSRQHQW

-DN� Y\WYR�LW� YL]XiOQt� SUYHN���YLHZ�� S�LSRMLW� MHM� NH� VSROXSUDFXMtFtPX� PRGHOX� D
FRQWUROOHUX��E\OR�SRSViQR�Y�NDSLWROH�SRMHGQiYDMtFt�R�DUFKLWHNWX�H�09&��=QDORVWL�QDELWp�Y�WpWR
NDSLWROH� QiP� SRVWDþXMt� N�WRPX�� DE\FKRP� VL� PRKOL� XG�ODW� OLERYROQRX� NRPSRQHQWX� VSO�XMtFt
QiURN\� DUFKLWHNWXU\�09&�� 9�WpWR� D� QiVOHGXMtFtFK� NDSLWROiFK� VH� YãDN� EXGHPH� VQDåLW� R� Q�FR
QDYtF� �� XG�ODW� ]�WpWR� NRPSRQHQW\�YL]XiOQt� NRPSRQHQWX� V\VWpPX�9LVXDO� :RUNV�� NWHUi� EXGH
QDEt]HQD�Y�SDOHW��YL]XiOQtFK�NRPSRQHQW��NWHURX�EXGHPH�PRFL�SRPRFt�P\ãL�XPtVWLW�QD�FDQYDV
D� NWHURX� O]H� S�LSRMLW� D� SDUDPHWUL]RYDW� Y�RNQ�� 3URSHUWLHV�� 7tP� VH� DOH� RWYtUi� ãLURNê� RNUXK
SUREOpP$��VSRMHQêFK�VH�]DþOHQ�QtP�YLHZ�GR�VWUXNWXU�V\VWpPX���3RNXG�E\FKRP�VDPL�ÄUXþQ�³
YNOiGDOL�YLHZ�GR�RNQD��E\OR�E\�WR�]�HMP��MHGQtP�]�QiVOHGXMtFtFK�W\SLFNêFK�]S$VRE$�

9LHZ

6FKHGXOHG:LQGRZ

9LHZ

9LHZ

:UDSSHU

&RPSRVLWH3DUW

2EU�������5$]Qp�]S$VRE\�YORåHQt�YLHZ�GR�RNQD

=�REUi]NX� MH� YLG�W�� åH�GR�RNQD� O]H�YORåLW� MHQ� MHGHQ�YL]XiOQt� SUYHN��0$åH� MtP�EêW� Xå
S�tPR�YLHZ��DOH�þDVW�ML�WR�EêYi�W]Y��NRQWHMQHU��LQVWDQFH�W�tG\�&RPSRVLWH3DUW����SRPRFt�Q�KRå
O]H�Y�MHGQRP�RNQ��]REUD]LW�OLERYROQê�SRþHW�YLHZ��9LHZ�QHPXVt�EêW�GR�NRQWHMQHUX��S�tS��RNQD
YNOiGiQD� S�tPR�� DOH� PRKRX� EêW� Ä]DEDOHQD³� GR� LQVWDQFt� W�tG\� :UDSSHU�� 7DWR� W�tGD� D� MHMt
SRGW�tG\�XPRå�XMt�GHILQRYDW�RKUDQLþHQt�YLHZ��QDS���NY$OL�R�H]iYiQt���]DUiPRYDW�YLHZ��S�LGDW
SRVXQRYDFt� OLãW\� DSRG�� -H� W�HED� MHãW�� GRGDW�� åH� QD� WRPWR� REUi]NX� �D� YãHFK� QiVOHGXMtFtFK
REUi]FtFK� WêNDMtFt� VH� WRKRWR� SUREOpPX��� QHQt� NY$OL� S�HKOHGQRVWL� ]DNUHVOHQD� YD]ED� VNOiGiQt
RSDþQêP� VP�UHP�� ,QVWDQFH� W�tG\� 9LVXDO3DUW� �D� LQVWDQFH� YãHFK� MHMLFK� SRGW�tG�� WHG\� L
9LHZ�� :UDSSHU�� &RPSRVLWH3DUW�� REVDKXMt� SURP�QQRX� FRQWDLQHU�� Y�NWHUp� MH
XGUåRYiQ�URGLþRYVNê��SDUHQW��REMHNW��GR�NWHUpKR�MH�WDWR�LQVWDQFH�YORåHQD�

3�L� SRXåtYiQt� YL]XiOQtFK� NRPSRQHQW� Pi� DSOLNDFH� Y\JHQHURYDQi� V\VWpPHP� 9LVXDO
:RUNV� VLFH�SRGREQRX�� DOH� S�HFH� MHQ� WURFKX� MLQRX� KLHUDUFKLL�YLHZ� Y�RNQ��� 7DWR� KLHUDUFKLH� MH
QDYtF� MLQi� S�L� E�KX� DSOLNDFH� �UXQ�WLPH�� D� S�L� QiYUKX� �GHVLJQ�WLPH��� -H� ]�HMP�� MDVQp�� åH� S�L
QiYUKX�EXGH�VLWXDFH�VORåLW�Mãt��SURWRåH�YLHZ�PXVt�QHMHQ�SOQLW�VYRX�IXQNFL��WHG\�]REUD]RYDW��DOH



��

PXVt� EêW� ]DMLãW�QD� IXQNFH� QiVWURM$� SUR� YL]XiOQt� WYRUEX� � D� WDNp� YD]ED� GR� RNQD� 3URSHUWLHV�
SRPRFt�NWHUpKR�GDQp�YLHZ�QDVWDYXMHPH�

$SSOLFDWLRQ:LQGRZ

6SHF:UDSSHU

&RPSRVLWH3DUW

:LGJHW6SHF 9LHZ

$SSOLFDWLRQ:LQGRZ

6SHF:UDSSHU

8,3DLQWHU9LHZ

:LGJHW6SHF 9LHZ

*ULG:UDSSHU

D� E�

2EU�������+LHUDUFKLH�YLHZ�YH�9LVXDO�:RUNV��D��S�L�E�KX�DSOLNDFH���E��S�L�QiYUKX�DSOLNDFH

1HMSUYH�VL�YãLPQHPH�KLHUDUFKLH�S�L�E�KX�DSOLNDFH��-H�YLG�W��åH�9LVXDO�:RUNV�SRXåtYi
PtVWR� W�tG\�6FKHGXOHG:LQGRZ� MHMt�SRGW�tGX�$SSOLFDWLRQ:LQGRZ��NWHUi�Pi�UR]ãt�HQt
VRXYLVHMtFt� SUiY�� V�WYRUERX� XåLYDWHOVNpKR� UR]KUDQt�� 'DOHNR� SRGVWDWQ�Mãt� ]P�QD� VH� QDFKi]t
Y�GROQt� þiVWL� REUi]NX� ��YLHZ� MH� YORåHQR� GR� REMHNWX�6SHF:UDSSHU� D� VSROX� V�QtP� LQVWDQFH
W�tG\�:LGJHW6SHF��3UR�QiV�VH�WDWR�W�tGD�D�MHMt�S�tS��SRGW�tG\�VWDQRX�Y�GDOãtP�WH[WX�VW�HGHP
SR]RUQRVWL�� SURWRåH� XP�W� QDSVDW� SRGW�tGX� WpWR� W�tG\� RGSRYtGDMtFt� GDQpPX� YLHZ

�NRPSRQHQW��09&��]QDPHQi�XP�W�Y\WYR�LW�YL]XiOQt�NRPSRQHQWX�V\VWpPX�9LVXDO�:RUNV�
1\Qt� DOH� MHãW�� N�S�tSDGX� E��� ,QVWDQFH� W�tG\� *ULG:UDSSHU� ]DMLã"XMH� S�L� QiYUKX

VSUiYQRX� IXQNFL� UDVWUX�� 2EMHNW\� 6SHF:UDSSHU� MVRX� YNOiGiQ\� GR� LQVWDQFH� W�tG\
8,3DLQWHU9LHZ�� NWHUi� ]GH� SOQt� ~ORKX� VYp� QDGW�tG\�&RPSRVLWH3DUW��1DYtF� DOH� VORXåt
MDNR�YLHZ�REMHNWX�8,3DLQWHU��NWHUê��tGt�FHOê�SU$E�K�QiYUKX�

=iY�UHP�QXWQR�GRGDW��åH�YLHZ�QHEêYDMt�GR�REMHNWX�6SHF:UDSSHU�YNOiGiQ\�S�tPR�
DOH�EêYDMt�MHãW��Ä]DEDOHQ\³�GR�LQVWDQFt�W�tG�%RUGHUHG:UDSSHU�QHER�%RXQGHG:UDSSHU
SRGOH�WRKR��]GD�PDMt�QHER�QHPDMt�EêW�]DUiPRYiQ\�



��

3�tNODG�YL]XiOQt�NRPSRQHQW\

-HGQtP� ]�YêVOHGN$� WpWR� SUiFH� MH� LPSOHPHQWDFH� YL]XiOQt� NRPSRQHQW\� V\VWpPX�9LVXDO
:RUNV� �MHGQi� VH� R� W�tG\� 5HJUHVV)FH9LHZ� D� 5HJUHVV)FH6SHF�� D� S�tNODGX� SRXåLWt� WpWR
NRPSRQHQW\� �W�tGD� 5HJUHVV)FH7HVW��� 9�GDOãtFK� RGVWDYFtFK� VH� EXGHPH� S�L� REMDV�RYiQt
SUREOHPDWLN\�QD�WHQWR�S�tNODG�RGND]RYDW��SURWR�VL�MHM�Q\Qt�WURFKX�S�LEOtåtPH�

E� F�

D�

2EU�������D��,NRQD�YL]XiOQt�NRPSRQHQW\���E���F��U$]Q��QDVWDYHQi�YL]XiOQt�NRPSRQHQWD

2EU�������.DUWD�%DVLFV�RNQD�3URSHUWLHV



��

.RPSRQHQWD� XPt� ]REUD]LW� OLQHiUQt� QHER� H[SRQHQFLiOQt� UHJUHVLYQt� IXQNFL�� YVWXSHP
�PRGHOHP��MH�NROHNFH�ERG$� �QHER�S�HVQ�ML�9DOXH+ROGHU�REVDKXMtFt�GDQRX�NROHNFL�ERG$��
3R�]DYHGHQt�GR� V\VWpPX�S�LEXGH�QD�SDOHW�� V�YL]XiOQtPL�NRPSRQHQWDPL� LNRQD� � UHSUH]HQWXMtFt
QDãL�QRYRX�NRPSRQHQWX��YL]��REU����D���1D�REUi]NX���E�MH�MHMt�Y]KOHG�RGSRYtGDMtFt�QDVWDYHQt
NDUW\� %DVLFV� Y�RNQ�� 3URSHUWLHV� � QD� REU������ 1D� REU�� ��F� MH� Y]KOHG� YL]XiOQt� NRPSRQHQW\�
MHVWOLåH� S�HSQHPH� S�HStQDþH� �%RUGHUHG��'LVSOD\�3RLQW�&RRUGLQDWH� D�7\SH��3�HStQDþ� �&KHFN
%R[��%RUGHUHG�XUþXMH��]GD�Pi�EêW�NRPSRQHQWD�]DUiPRYDQi��'LVSOD\�3RLQW�&RRUGLQDWH�XGiYi�
MHVWOL� VH�PDMt�]REUD]RYDW�VRX�DGQLFH�ERG$�D�YROERX�7\SH� ��[�5DGLR�%XWWRQ�� ]YROtPH��]GD� VH
MHGQi� R� OLQHiUQt� þL� H[SRQHQFLiOQt� UHJUHVLYQt� IXQNFL�� 3RVOHGQt� YROERX� VSHFLiOQt� SUR� WXWR
NRPSRQHQWX�MH�3RLQW�'LDPHWHU��NWHUi�XUþXMH�YHOLNRVW�]REUD]RYDQêFK�ERG$��=�REU�����MH� MHãW�
YLG�W��åH�GR�RNQD�MVRX�]D�D]HQ\�GDOãt�GY��VWDQGDUGQt�NDUW\���&RORU�D�3RVLWLRQ�

6WHMQ�� MDNR� S�L� SRSLVX� S�tNODGX� NRPSRQHQW\�09&� MH� L� ]GH� QXWQR� XSR]RUQLW�� åH
]S$VRE$�� MDN� Y\WYR�LW� YL]XiOQt� NRPSRQHQWX�� MH� PQRKR� D� ]GH� EXGH� S�HGYHGHQ� MHGHQ� ]�QLFK�
+ODYQt� G$UD]� EXGH� NODGHQ� QD� Y\VY�WOHQt� SULQFLSX� D� W�FK� YODVWQRVWt�� NWHUp� E\� P�OD� VSO�RYDW
NDåGi�YL]XiOQt�NRPSRQHQWD�

7�tGD�:LGJHW6SHF�D�MHMt�SRGW�tG\

-DN�MLå�E\OR��HþHQR��WDWR�W�tGD��S�tS��MHMt�SRGW�tG\��MH�S�L� WYRUE��YL]XiOQtFK�NRPSRQHQW
MHGQRX� ]�QHMG$OHåLW�MãtFK�� 3RSLãPH� VL� WHG\� QHMG�tY� MHMt� ~ORKX� D� QiVOHGQ�� ]�WRKR� SO\QRXFt
VWUXNWXUX�

3�L� ÄUXþQtP³� Y\WYi�HQt� D� ]DþOH�RYiQt� YLHZ� �NRPSRQHQW\�09&�� GR� SURJUDPX
]DYROiPH�W�tGQt�PHWRGX��NWHUi�Pi�]D�~NRO�Y\WYR�LW�GDQRX�LQVWDQFL��3DUDPHWU\�WpWR�]SUiY\�EêYi
MHGQDN� PRGHO� D� WDNp� GDOãt� YODVWQRVWL� �SURSHUWLHV�� GDQp� LQVWDQFH�� 0XVt� VH� VWDQRYLW� XPtVW�Qt
Y�RNQ��� YLHZ� S�tS�� ]DUiPRYDW�� S�LGDW� OLãW\� DSRG�� � 3�L� YL]XiOQtP� QiYUKX� � MH� Y�RNDPåLNX
Y\WYi�HQt�YLHZ�WDNp�W�HED�]QiW�YãHFKQ\�W\WR�~GDMH��3URWR�MH�QXWQR�YãHFKQ\�YODVWQRVWL��D�]S$VRE
S�LSRMHQt� YKRGQ�� ]DGDW�� XORåLW� GR� S�tVOXãQpKR� REMHNWX� D� SR� XNRQþHQt� QiYUKX� Y\JHQHURYDW
VSHFLILNDFL� QDYUKRYDQpKR� RNQD��9ãHFKQ\� W\WR� DNFH� �tGt� REMHNW�8,3DLQWHU�� NWHUê� XYHGHQp
~GDMH�XNOiGi�GR�LQVWDQFH�Q�NWHUp�]�SRGW�tG�W�tG\�:LGJHW6SHF��8,3DLQWHU�VL�DOH�WDNp�S�L
SUYQtP� Y\WYR�HQt� YLHZ� QD� ]DþiWNX� QiYUKX� ]�WpWR� LQVWDQFH� Y\]YHGQH� S�HGQDVWDYHQp� �GHIDXOW�
YODVWQRVWL�YLHZ�

8,3DLQWHU

:LGJHW6SHF

9\WYR�HQt�QRYpKR�YLHZ
V�DNWXiOQ��QDVWDYHQêPL

YODVWQRVWPL

9\JHQHURYiQt�W�tGQt
PHWRG\�VH�VSHFLILNDFt
QDYUåHQpKR�RNQD

$SSO\

,QVWDOO

2EU�������9L]XiOQt�QiYUK�DSOLNDFH



��

1D� REUi]NX� MH� ]Qi]RUQ�QR�� FR� MH� S�HGP�WHP� QDãHKR� ]iMPX�� -GH� S�HGHYãtP
R�Y]iMHPQRX� LQWHUDNFL� PH]L� REMHNW\� 8,3DLQWHU� D� :LGJHW6SHF�� 'iOH� MH� W�HED
VSHFLILNRYDW�� FR� VH�Pi� VWiW� S�L� SRWYU]HQt� ]P�Q� VWLVNQXWtP� WODþtWND�$SSO\� Y�RNQ��3URSHUWLHV�
3RVOHGQt� DNFH���Y\JHQHURYiQt�PHWRG\� VH� VSHFLILNDFt� RNQD� VWLVNQXWtP� � WODþtWND� ,QVWDOO� VH�QiV�
]�KOHGLVND� QiYUKX� YL]XiOQt� NRPSRQHQW\�� MLå� QHWêNi�� YãH� MH� ]DMLãW�QR� WtP�� åH� QDãH� W�tGD� EXGH
SRGW�tGRX�W�tG\�:LGJHW6SHF�

1\Qt� VL� MLå� � P$åHPH� Y\MPHQRYDW�� FR� YãHFKQR� PXVt� QDãH� QRYi� SRGW�tGD
�5HJUHVV)FH6SHF���W�tG\�:LGJHW6SHF�REVDKRYDW�

��� ,QVWDQþQt� SURP�QQp�� Y�NWHUêFK� MVRX� XORåHQ\� YODVWQRVWL� NRPSRQHQW\� D� PHWRG\� ]DMLã"XMtFt
S�tVWXS�N�W�PWR�SURP�QQêP�

��� ,QLFLDOL]DFL�LQVWDQþQtFK�SURP�QQêFK�]�ERGX���
��� 6SHFLILNDFL�YL]XiOQtKR�QiYUKX�MHGQRWOLYêFK�NDUHW�RNQD�3URSHUWLHV
��� 7�tGQt�PHWRG\�]DMLã"XMtFt�VSROXSUiFL�V�REMHNWHP�8,3DLQWHU�
���0HWRG\�]DMLã"XMtFt�DNFH�VSRMHQp�V�DNFHSWRYiQtP��$SSO\��GDQpKR�QDVWDYHQt�
��� 6SHFLILNDFL�LNRQ\�]DVWXSXMt�NRPSRQHQWX�Y�SDOHW��YL]XiOQtFK�NRPSRQHQW�
��� 0HWRGX�]DMLãWXMtFt�S�LGiQt�LNRQ\�]�ERGX���GR�SDOHW\�YL]XiOQtFK�NRPSRQHQW�

,PSOHPHQWDFH�YL]XiOQt�NRPSRQHQW\

9�WpWR� NDSLWROH� EXGH� SRSViQD� LPSOHPHQWDFH� MHGQRWOLYêFK� ERG$� ]�S�HGFKR]t� NDSLWRO\�
1HMG�tYH� MH� RYãHP� QXWQR� Y\WYR�LW� QRYRX� W�tGX� 5HJUHVV)FH6SHF� MDNR� SRGW�tGX� W�tG\
:LGJHW6SHF�

�� 3�LGiPH� LQVWDQþQt� SURP�QQp� UHSUH]HQWXMtFt� YODVWQRVWL� NRPSRQHQW\�� 9�QDãHP� S�tSDG�
MGH� R�SURP�QQp� SRLQW'LDPHWHU�� GLVSOD\3RLQW&RRUGLQDWH� D� W\SH�� 'iOH
Y\WYR�tPH� PHWRG\� �SXEOLF� LQWHUIDFH� PHWKRGV��� NWHUp� XPRåQt� ]S�tVWXSQLW� D� QDVWDYLW� GDQRX
SURP�QQRX��-DNR�S�tNODG�VL�XYHGHPH�PHWRG\�SUR�SURP�QRX�W\SH
0HWRGD�SUR�]S�tVWXSQ�Qt�

W\SH

AW\SH

0HWRGD�SUR�QDVWDYHQt�
W\SH��D9DO

W\SH�� �D9DO

,QVWDQþQt�SURP�QQRX�ERUGHUHG��Y�NWHUp�E\�E\OD�XORåHQD�LQIRUPDFH�R�RUiPRYiQt��D�S�tVOXãQp
PHWRG\� QHGHILQXMHPH�� '$YRG\�� NWHUp� QiV� N�WRPX� YHGRX�� EXGRX� REMDVQ�Q\� Y�QiVOHGXMtFtP
ERGX�

�� ,QLFLDOL]DFH� SURP�QQêFK� UHSUH]HQWXMtFt� MHGQRWOLYp� YODVWQRVWL� VH� SURYHGH� Y�PHWRG�
LQLWLDOL]H��0$åH�Y\SDGDW�QiVOHGXMtFtP�]S$VREHP�

LQLWLDOL]H

VXSHU�LQLWLDOL]H�

SRLQW'LDPHWHU�� ���

W\SH�� ��OLQHDU�

GLVSOD\3RLQW&RRUGLQDWH�� �IDOVH



��

1�NWHUp�YODVWQRVWL�QDEêYDMtFt�GYRX�VWDYX� �ERROHDQ�� �� MDNR�QDS���SU$KOHGQRVW�� DOH� WDNp
RUiPRYiQt��ERUGHUHG���MVRX�QDWROLN�E�åQp��åH�MLå�E\O\�LPSOHPHQWRYiQ\�YH�W�tG��1DPHG6SHF�
NWHUi�MH�QDGW�tGRX�W�tG\�:LGJHW6SHF��.DåGp�YODVWQRVWL�RGSRYtGi�MHGHQ�ELW�KRGQRW\�XORåHQp
Y�LQVWDQþQt� SURP�QQp� IODJV�� 9ODVWQRVW� RUiPRYiQt� MH� UHSUH]HQWRYDQi� ELWHP��� �SRNXG
þtVOXMHPH�ELW\�RG�QXO\����S�tVOXãQp�PHWRG\�VH�MPHQXMt�KDV%RUGHU��D�KDV%RUGHU���3RNXG
FKFHPH� Q�NWHURX� ]�W�FKWR� YODVWQRVWt� ]LQLFLDOL]RYDW�� PXVtPH� S�HGHILQRYDW� PHWRGX
GHIDXOW)ODJV�� NWHUi� YUDFt� LQLFLDOL]DþQt� KRGQRWX� LQVWDQþQt� SURP�QQp�IODJV�� 1DVWDYHQt
RUiPRYiQt�SR�]DSQXWt�RGSRYtGi�WpWR�PHWRG��

GHIDXOW)ODJV

A�

S�tS��O]H�SUR�Y�Wãt�Qi]RUQRVW�SRXåtW�ELQiUQtKR�]iSLVX�KRGQRW\�

GHIDXOW)ODJV

A�U����

�� .DåGRX� QHVWDQGDUGQt� NDUWX� RNQD� 3URSHUWLHV� QDYUKQHPH� MDNR� ]YOiãWQt� RNQR�� 3�L
JHQHURYiQt� � QHVPtPH� ]DSRPHQRXW� ]P�QLW� Qi]HY� W�tGQt� SURP�QQp� ]H� VWDQGDUGQtKR
ZLQGRZ6SHF�QD�MPpQR�RGSRYtGDMtFt�Y\WYi�HQp�NDUW���7R�P$åH�EêW�OLERYROQp��DOH�Y�WãLQRX�VH
WYR�t� WDN�� åH� NH� MPpQX� NDUW\� S�LGiPH� Ä(GLW6SHF³�� WDNåH� W�tGQt� PHWRGD� VH� VSHFLILNDFt� NDUW\
%DVLFV�VH�EXGH�MPHQRYDW�EDVLFV(GLW6SHF�

9�QDãHP� S�tNODGX� MH� MHGLQRX� QHVWDQGDUGQt� NDUWRX� SUiY�� NDUWD� %DVLFV�� 5R]PtVW�Qt
HGLWDþQtFK�ER[$�MH�SDWUQp�]�REU������3UYQt�GYD�ER[\���DVSHFW�D�,'�SDW�t�RS�W�NH�VWDQGDUGQtP�D
MHMLFK� RãHW�HQt� MH� MLå� LPSOHPHQWRYiQR� Y�W�tGiFK� :LGJHW6SHF� D� 1DPHG6SHF�� 6\PERO\
RGSRYtGDMtFt�MHMLFK�DVSHFW�]SUiYiP�MVRX��PRGHO�D��QDPH��'R�SRORåN\�0HQX�]DGiPH�X�RERX
HGLWDþQtFK� ER[$� V\PERO��ILHOG0HQX�� 9ãHFKQ\� GDOãt� HGLWDþQt� ER[\� UHSUH]HQWXMt� MLå� QiPL
S�LGDQp� YODVWQRVWL� D� MDNR� MHMLFK� DVSHFW� SRORåNX� Y\SOQtPH� V\PERO\� RGSRYtGDMtFt� SDW�LþQêP
S�tVWXSRYêP� PHWRGiP�� WHG\� �SRLQW'LDPHWHU�� �KDV%RUGHU�

�GLVSOD\3RLQW&RRUGLQDWH�� 8�GYRX� NRPSRQHQW� W\SX� 5DGLR� %XWWRQ� MH� DVSHFW

V\PEROHP� �W\SH�� � VHOHFW� SRORåNX� Y\SOQtPH� Y�SUYQtP� S�tSDG�� V\PEROHP� �OLQHDU�� YH
GUXKpP��H[SRQHQWLDO�

��� 7�tGQt��PHWRG\�W�tG\�5HJUHVV)FH6SHF�VSROXSUDFXMtFt�V�REMHNWHP�8,3DLQWHU

D��PHWRGD�DGG%LQGLQJV7R�HQY�IRU�LQVW�FKDQQHO�D&KDQQHO
7DWR� PHWRGD� VORXåt� N�S�HGiQt� LQIRUPDFt� XORåHQêFK� Y�LQVWDQFL� W�tG\

5HJUHVV)FH6SHF� REMHNWX� 8,3DLQWHU�� 8,3DLQWHU� YROi� WXWR� PHWRGX� YåG\�� NG\å
SRW�HEXMH�]REUD]LW�XYHGHQp�LQIRUPDFH��WHG\�QDS���S�L�NDåGpP�S�HNUHVOHQt�NDUW\�%DVLFV�
3DUDPHWU\�]SUiY\�MVRX�QiVOHGXMtFt�REMHNW\�

HQY���LQVWDQFH�W�tG\�8,3DLQWHU
LQVW���LQVWDQFH�W�tG\�5HJUHVV)FH6SHF
D&KDQQHO���LQVWDQFH�W�tG\�9DOXH+ROGHU�GUåtFt�REMHNW�5HJUHVV)FH6SHF

9�W�OH� PHWRG\� VH� PXVt� ]DYRODW� VWHMQi� PHWRG\� QDGW�tG\�� GiOH� SDN� SUR� NDåGRX� SURP�QQRX
]�ERGX��� MH� QXWQR� ]DMLVWLW� MHMt� S�HGiQt� QDS��� SRPRFt� QiVOHGXMtFtKR� YêUD]X� �XYHGHQ� SUR
SURP�QQRX�W\SH��



��

HQY�DW���W\SH�SXW���VHOI

DGDSW��LQVW

IRU$VSHFW���W\SH

FKDQQHO��D&KDQQHO�

E���0HWRGD�FRPSRQHQW1DPH
9UDFt�Qi]HY�NRPSRQHQW\��NWHUê�VH�]REUD]t��NG\å�QD�QL�NOLNQHPH�Y�SDOHW��

FRPSRQHQW1DPH

A
5HJUHVVLRQ


F���0HWRGD�SODFHPHQW([WHQW%ORFN
0HWRGD� REVDKXMH� EORN� V�MHGQtP� SDUDPHWUHP�� W�OHP� EORNX� MH� ERG�� MHKRå

VRX�DGQLFH�[�D�\�XGiYDMt�S�tVOXãQp�LQLFLDOL]DþQt�UR]P�U\�YL]XiOQt�NRPSRQHQW\�

SODFHPHQW([WHQW%ORFN

A>�EOGU�_����#���@

G���0HWRGD�VSHF*HQHUDWLRQ%ORFN
0HWRGD�REVDKXMH�EORN�� NWHUê� VH�SRGtOt� QD�Y\WYR�HQt� LQVWDQFH� WpWR� W�tG\��%ORN�Pi�GYD

SDUDPHWU\� �� LQVWDQFL� W�tG\�8,3DLQWHU&RQWUROOHU� D� LQVWDQFL� W�tG\�3RLQW�� NWHUi� XUþXMH
XPtVW�Qt�NRPSRQHQW\��0HWRGD�P$åH�Y\SDGDW�QDS���WDNWR�

VSHF*HQHUDWLRQ%ORFN

A>�FWUOU��SRLQW�_�5HJUHVV)FH6SHF�QHZ�OD\RXW��

���������������FWUOU�JULG3RLQW��SRLQW�

H[WHQW���FWUOU�FXUUHQW0RGH�YDOXH�FODVV

SODFHPHQW([WHQW)RU�5HJUHVV)FH6SHF

LQ%XLOGHU��FWUOU�EXLOGHU��@

H���0HWRGD�VOLFHV
9êVOHGNHP� WpWR� PHWRG\� MH� SROH� NDUHW�� NWHUp� VH� PDMt� ]REUD]RYDW� Y�RNQ�� 3URSHUWLHV�

9ORåHQt� QiPL�Y\WYR�HQp� NDUW\�%DVLFV� D� VWDQGDUGQtFK� NDUHW�&RORU� D�3RVLWLRQ� GR� WRKRWR� RNQD
]DMLã"XMH�QiVOHGXMtFt�PHWRGD�

VOLFHV

A�� �%DVLFV�EDVLFV(GLW6SHF�

�&RORU�SURS6SHF�&RORU7RRO0RGHO��

�3RVLWLRQ�SURS6SHF�3RVLWLRQ7RRO0RGHO���

�� 3�L�DNFHSWRYiQt�]P�Q�Y�RNQ��3URSHUWLHV��QHER�S�HVQ�ML�YåG\�S�L�QiYUKX��NG\å�MH�W�HED
Y\WYR�LW� YLHZ�� WHG\� L� S�L� SUYQtP� XPtVW�Qt� NRPSRQHQW\� GR� RNQD�� VH� Y\YROi� PHWRGD
GLVSDWFK7R�ZLWK���0$åH�Y\SDGDW�QiVOHGXMtFtP�]S$VREHP�

GLVSDWFK7R��SROLF\�ZLWK��EXLOGHU

ASROLF\�UHJUHVV)FH��VHOI�LQWR��EXLOGHU

3UYQt� SDUDPHWU� SROLF\� S�HGVWDYXMH� LQVWDQFL� W�tG\� 8,/RRN3ROLF\�� GUXKê� SDUDPHWU
EXLOGHU� MH� LQVWDQFt� W�tG\� 8,%XLOGHU�� 7DWR� W�tGD� �tGt� Y\WYi�HQt� XåLYDWHOVNpKR� UR]KUDQt
SRGOH� VSHFLILNDFH� �8,6SHFLILFDWLRQ�� W�tGD� :LGJHW6SHF� D� WHG\� L� QDãH



��

5HJUHVV)FH6SHF� MH� MHMtP� SRWRPNHP�� Y\WYR�HQp� W�tGRX� 8,3DLQWHU�� .�Y\WYR�HQt� D
LQLFLDOL]DFL� YLHZ� Y\XåtYi� 8,%XLOGHU� SUiY�� VOXåHE� W�tG\� 8,/RRN3ROLF\�� -H� YLG�W�� åH
PHWRGD� GLVSDWFK7R�ZLWK�� YROi� PHWRGX� W�tG\� 8,/RRN3ROLF\�� NWHURX� MH
UHJUHVV)FH�LQWR���7DWR�PHWRGD�SURYiGt�YODVWQt�Y\WYR�HQt�D�]DþOHQ�Qt�YLHZ�D�PXVtPH�ML
GR� WpWR� W�tG\� �GR� SURWRNROX� PHWRG� EXLOGLQJ�� S�LGDW�� -DN� MH� YLG�W� ]�NyGX� PHWRG\
GLVSDWFK7R�ZLWK��� SDUDPHWU\� MVRX� LQVWDQFH� QDãt� W�tG\� 5HJUHVV)FH6SHF� D
8,%XLOGHU���3URWRåH�MGH�R�SRP�UQ��GORXKRX�PHWRGX��EXGHPH�ML�NRPHQWRYDW�SR�þiVWHFK�

UHJUHVV)FH��UHJUHVV)FH6SHF�LQWR��EXLOGHU

_�FRPSRQHQW�PGO�_

PGO�� �UHJUHVV)FH6SHF�PRGHO,Q%XLOGHU��EXLOGHU�

FRPSRQHQW�� �5HJUHVV)FH9LHZ�QHZ�PRGHO��PGO�

FRPSRQHQW�SRLQW'LDPHWHU��UHJUHVV)FH6SHF�SRLQW'LDPHWHU�

FRPSRQHQW�W\SH��UHJUHVV)FH6SHF�W\SH�

FRPSRQHQW�GLVSOD\3RLQW&RRUGLQDWH�UHJUHVV)FH6SHF

GLVSOD\3RLQW&RRUGLQDWH�

EXLOGHU�FRPSRQHQW��FRPSRQHQW�

9�WpWR� SUYQt� � þiVWL� MH� SDWUQp� Y\WYR�HQt� MDN� YLHZ� �QHER� VStã� FHOp� NRPSRQHQW\�09&�� WHG\� L
PRGHOX�� S�tS�� FRQWUROOHUX��� WDN� L� S�HGiQt� YODVWQRVWt� � ]�LQVWDQFH� W�tG\� 5HJUHVV)FH6SHF
QRYpPX� YLHZ�� � -H� VDPR]�HMP�� QXWQp� LPSOHPHQWRYDW� X�YLHZ� PHWRG\�� SRPRFt� QLFKå� VH� WRWR
S�HGiQt�SURYiGt��1D�]iY�U�MH�FHOi�NRPSRQHQWD�09&�SRVN\WQXWD�REMHNWX�8,%XLOGHU�

VHOI

VHW'LVSDWFKHU2I��FRPSRQHQW

IURP6SHF��UHJUHVV)FH6SHF

EXLOGHU��EXLOGHU�

UHJUHVV)FH6SHF�KDV%RUGHU

LI7UXH��>EXLOGHU�ZUDS:LWK���VHOI�ERUGHUHG:UDSSHU)RU�

UHJUHVV)FH6SHF�@

LI)DOVH��>EXLOGHU�ZUDS:LWK���VHOI�VLPSOH:UDSSHU)RU�

UHJUHVV)FH6SHF�@�

EXLOGHU�DSSO\/D\RXW��UHJUHVV)FH6SHF�OD\RXW�

EXLOGHU�ZUDS:LWK���VHOI�VLPSOH:LGJHW:UDSSHU2Q��EXLOGHU

VSHF��UHJUHVV)FH6SHF�

3UYQt� YêUD]� WpWR� þiVWL� ]DMLVWt� Y\WYR�HQt�� LQLFLDOL]DFL� D� QDSRMHQt� REMHNWX� 8,'LVSDWFKHU�
ÒNROHP�WRKRWR�REMHNWX� MH�]DMLã"RYDW�S�HNODG�XGiORVWt�QD�RGSRYtGDMtFt�]SUiY\��NWHUp� MVRX�SDN
NRPSRQHQW�� ]DVtOiQ\�� 'iOH� MH� SRVWDUiQR� MHGQDN� R� S�HGiQt� XPtVW�Qt� NRPSRQHQW\� D� WDNp
S�HGHYãtP� R� Ä]DEDOHQt³� NRPSRQHQW\� GR� REMHNW$� W\SX�:UDSSHU�� � WDN� MDN� WR� E\OR� ]PtQ�QR
Y�VRXYLVORVWL�V�REUi]NHP����

�� ,NRQD�MH�Y\WYR�HQD�Y�EDUHYQpP�D�þHUQREtOpP�SURYHGHQt�SRPRFt�QiVWURMH�,PDJH�(GLWRU�
NWHUê� O]H� Y\YRODW� ]�RNQD� QiVWURM$�� -DNR� YêVOHGHN� MVRX� Y\JHQHURYiQ\� S�tVOXãQp� GY�� W�tGQt
PHWRG\�SDOHWWH,FRQ�D�SDOHWWH0RQR,FRQ�

����=DþOHQ�Qt� LNRQ\� GR� SDOHW\� YL]XiOQtFK� NRPSRQHQW� VH� SURYiGt� S�L� LQLFLDOL]DFL� W�tG\�� 7�tGQt
PHWRGD�LQLWLDOL]H�Y\SDGi�QiVOHGRYQ��

LQLWLDOL]H

�8,3DOHWWH�DFWLYH6SHFV/LVW�LQFOXGHV���5HJUHVV)FH6SHF�



��

LI)DOVH��>8,3DOHWWH�DFWLYH6SHFV/LVW�DGG���5HJUHVV)FH6SHF@

3�HGFKR]tFK� VHGP� ERG$� GiYi� QiYRG� QD� Y\WYR�HQt� SRGW�tG\� W�tG\� :LGJHW6SHF�
.�Y\WYR�HQt� FHOp�YL]XiOQt� NRPSRQHQW\� MH� YãDN� W�HED�PtW� MHãW�� NRPSRQHQWX�09&��9\WYR�HQt
WpWR� þiVWL� E\OR� SRSViQR� Y�NDSLWROH� SRMHGQiYDMtFt� R� DUFKLWHNWX�H�09&�� ]EêYi� WHG\� MHQ
XSR]RUQLW��åH�MH�W�HED�S�LGDW�PHWRG\��SRPRFt�QLFKå�MVRX��YLHZ�S�HGiYiQ\�MHKR�SDUDPHWU\��-VRX
WR�W\�PHWRG\��NWHUp�E\O\�Y�WpWR�VRXYLVORVWL�]PtQ�Q\�Y�ERG����

=iY�U

9�SUYQt� þiVWL� WpWR�SUiFH�E\O\�REMDVQ�Q\�SULQFLS\� DUFKLWHNWXU\�09&�D� SRSViQ\� YD]E\
PH]L� MHMtPL� ]iNODGQtPL� þiVWPL� ��PRGHOHP��YLHZ� D� FRQWUROOHUHP��8�YãHFK� W�FKWR� SUYN$� E\O\
WDNp�]G$UD]Q�Q\�D�Y\VY�WOHQ\�PHWRG\��NWHUp�MH�W�HED�Y\WYR�LW�S�L�MHMLFK�LPSOHPHQWDFL��'DOãtP
NURNHP�E\OR�REMDVQ�Qt�VWUXNWXU\�DSOLNDFH�V\VWpPX�9LVXDO�:RUNV�D�SRSViQ�QiYUK�WpWR�DSOLNDFH�
7RWpå� E\OR� SURYHGHQR� SUR� V\VWpP� 'HOSKL���� 6URYQiQtP� W�FKWR� GYRX� V\VWpP$� MVHP� GRVS�OL
N�QiVOHGXMtFtP�]iY�U$P�

=S$VRE� SUiFH� S�L� YL]XiOQtP� QiYUKX� VH� S�tOLã� QHOLãt�� RED� V\VWpP\� SRVN\WXMt� SRGREQp
QiVWURMH�SUR�UR]PLV"RYiQt��]DURYQiYiQt�D�GDOãt�PDQLSXODFL�V�YL]XiOQtPL�NRPSRQHQWDPL��9HOLFH
GUDPDWLFNê� UR]GtO� MH� YãDN� YH� VWUXNWX�H� YêVOHGQp� DSOLNDFH�� 8� DSOLNDFH� Y\WYR�HQp� YH�9LVXDO
:RUNV� GRFKi]t� S�HGHYãtP� GtN\� Y\XåLWt� DUFKLWHNWXU\�09&� N�RGG�OHQt� GDWRYp� D� ]REUD]RYDFt
þiVWL�� 7tP� MH� XPRåQ�Q� REMHNWRYê� QiYUK� GDWRYpKR� PRGHOX� S�HVQ�� SRGOH� YãHFK� ]iVDG
REMHNWRYpKR� SURJUDPRYiQt�� 1DSURWL� WRPX� 'HOSKL� SRGSRUXMH� QiYUK� WDNRYp� DSOLNDFH�� NWHUi
WpP��� QHUR]OLãXMH� GDWRYRX� D� ]REUD]RYDFt� þiVW�� 6RXþiVWt� Y�WãLQ\� ]iNODGQtFK� YL]XiOQtFK
NRPSRQHQW� MVRX� MHMLFK� GDWD�� $SOLNDFH� MH� JHQHURYDQi� WDN�� åH� NRPSRQHQW\� �VH� VYêPL� GDW\�
]�MHGQRKR� IRUPXOi�H� �RNQD�� MVRX� YORåHQ\� GR� REMHNWX� WRKRWR� IRUPXOi�H�� 'RFKi]t� WDN
N�Y\WYR�HQt� GDWRYpKR�PRGHOX�� NWHUê� QHUHVSHNWXMH� UHiOQRX� VNXWHþQRVW�� DOH� UR]PtVW�Qt� GDW� S�L
MHMLFK� ]REUD]HQt�� 6\VWpP� 'HOSKL� WHG\� MHQ� SRXåtYi� REMHNW\�� DOH� QHJHQHUXMH� REMHNWRY�
RULHQWRYDQRX�DSOLNDFL�

9êKRG\�REMHNWRY��RULHQWRYDQp�DSOLNDFH�VH�SURMHYt�MLå�S�L� MHMtP�Y\WYi�HQt��$SOLNDFL� MH
PRåQR� VSXVWLW� D� WHVWRYDW� KQHG� SR� Y\WYR�HQt� MHMt� GDWRYp� þiVWL�� NWHUi� MH� QD� ]REUD]RYDFt
QH]iYLVOi�� .�WpWR� IXQJXMtFt� DSOLNDFL� MH� PRåQR� �L� ]D� FKRGX�� EH]� MDNpKRNROLY� NRPSLORYiQt�
S�LSRMLW� OLERYROQê�SRþHW�YL]XiOQtFK�SUYN$��'RE�H�QDYUåHQp�REMHNW\�PRKRX�EêW�]iNODGHP�MLQp
DSOLNDFH�D�]�WRKR�SO\QH�YHONi�]QXYXSRXåLWHOQRVW�D�Y�Wãt�SURGXNWLYLWD��2EMHNWRY��RULHQWRYDQê
S�tVWXS� YãDN� S�LQiãt� S�HGHYãtP� MLQê� ]S$VRE� P\ãOHQt� D� SRKOHGX� QD� Y�F�� FRå� P$åH� EêW� SUR
PQRKp�YHONRX�S�HNiåNRX�

'UXKi� þiVW� WpWR� SUiFH� REVDKXMH� UR]ERU� SUREOHPDWLN\� YL]XiOQtFK� NRPSRQHQW� V\VWpPX
9LVXDO�:RUNV�� &tOHP� WpWR� þiVWL� MH� SRSVDW� MHMLFK� ]DþOHQ�Qt� GR� V\VWpPX� D� S�HGHYãtP� ]S$VRE
MHMLFK�LPSOHPHQWDFH��7D�E\OD�S�HGYHGHQD�QD�S�tNODGX�YL]XiOQt�NRPSRQHQW\��NWHUi�XPt�]REUD]LW
OLQHiUQt�D�H[SRQHQFLiOQt�UHJUHVLYQt�IXQNFL�SUR�GDQRX�PQRåLQX�ERG$��3�L�SRSLVX�LPSOHPHQWDFH
NRPSRQHQW\� E\OR� XNi]iQR�� MDN� XPRåQLW� ]DGiQt� QRYêFK� SDUDPHWU$� NRPSRQHQW\� �QDS��� ]GD
]REUD]LW� VRX�DGQLFH� ERG$��� DOH� WDNp� MDN� ]DþOHQLW� E�åQp� YODVWQRVWL� ]tVNDQp� SURVW�HGQLFWYtP
G�GLþQRVWL� �QDS��� ]GD�Pi� EêW� NRPSRQHQWD� RUiPRYDQi�� ]DGiYiQt� EDUHY�� SR]LFH� DSRG���� &HOê
SRSLV�MH�YHGHQ�WDN��DE\�QHMHQ�REMDVQLO�IXQNFL�YêãH�XYHGHQp�NRPSRQHQW\��DOH�DE\�PRKO�VORXåLW
MDNR�QiYRG�SUR�WYRUEX�OLERYROQp�YL]XiOQt�NRPSRQHQW\�



��

3RXåLWi�OLWHUDWXUD

>�@�/D/RQGH�:���3XJK�-���,QVLGH�6PDOOWDON��3UHQWLFH���+DOO��������

>�@�0DQXiO�N�V\VWpPX�9LVXDO�:RUNV�

>�@�2VLHU�'���*UREPDQ�6���%DWVRQ�6����7HDFK�\RXUVHOI�'HOSKL���LQ����GD\V�

6DPV�3XEOLVKLQJ������

>�@�&DQW~�0���0LVWURYVWYt�Y�'HOSKL��&RPSXWHU�3UHVV������

>�@�5LFKWD�.���6RFKRU�-����6RIWZDURYp�LQåHQêUVWYt����9\GDYDWHOVWYt�ý987��3UDKD�����

>�@�+LQGOV�5���.D�RNRYi�-���1RYiN�,����6WDWLVWLFNp�PHWRG\��9â(�3UDKD������

>�@�-DURãRYi�(����6WDWLVWLND�%��9â(�3UDKD������
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3�tORKD���9êSLV�]GURMRYpKR�NyGX�S�tNODGX�YL]XiOQt�NRPSRQHQW\

$SSOLFDWLRQ0RGHO�VXEFODVV���5HJUHVV)FH7HVW

LQVWDQFH9DULDEOH1DPHV��
SRLQW$UUD\�[�\�DUUD\,QGH[�


FODVV9DULDEOH1DPHV��



SRRO'LFWLRQDULHV��



FDWHJRU\��
8,�5HJUHVV)FH
�

�5HJUHVV)FH7HVW�PHWKRGV)RU��
LQLWLDOL]H�UHOHDVH
�

LQLWLDOL]H

SRLQW$UUD\�� �9DOXH+ROGHU�ZLWK���2UGHUHG&ROOHFWLRQ

ZLWK����#��

ZLWK����#��

ZLWK����#��

ZLWK����#����

DUUD\,QGH[�� ���DV9DOXH�

DUUD\,QGH[�RQ&KDQJH6HQG���DUUD\,QGH[&KDQJHG�WR��VHOI���

�5HJUHVV)FH7HVW�PHWKRGV)RU��
DVSHFWV
�

DUUD\,QGH[

�7KLV�PHWKRG�ZDV�JHQHUDWHG�E\�8,'HILQHU���$Q\�HGLWV�PDGH�KHUH

PD\�EH�ORVW�ZKHQHYHU�PHWKRGV�DUH�DXWRPDWLFDOO\�GHILQHG��

ADUUD\,QGH[�

SRLQW$UUD\

�7KLV�PHWKRG�ZDV�JHQHUDWHG�E\�8,'HILQHU���$Q\�HGLWV�PDGH�KHUH

PD\�EH�ORVW�ZKHQHYHU�PHWKRGV�DUH�DXWRPDWLFDOO\�GHILQHG���7KH

LQLWLDOL]DWLRQ�SURYLGHG�EHORZ�PD\�KDYH�EHHQ�SUHHPSWHG�E\�DQ

LQLWLDOL]H�PHWKRG��

ASRLQW$UUD\�

[

�7KLV�PHWKRG�ZDV�JHQHUDWHG�E\�8,'HILQHU��$Q\�HGLWV�PDGH�KHUH

PD\�EH�ORVW�ZKHQHYHU�PHWKRGV�DUH�DXWRPDWLFDOO\�GHILQHG��7KH

LQLWLDOL]DWLRQ�SURYLGHG�EHORZ�PD\�KDYH�EHHQ�SUHHPSWHG�E\�DQ

LQLWLDOL]H�PHWKRG��

A[�LV1LO

LI7UXH��>[�� ��VHOI�SRLQW$UUD\�YDOXH�DW��VHOI�DUUD\,QGH[�YDOXH��[�DV9DOXH@

LI)DOVH��>[@�

\

�7KLV�PHWKRG�ZDV�JHQHUDWHG�E\�8,'HILQHU��$Q\�HGLWV�PDGH�KHUH

PD\�EH�ORVW�ZKHQHYHU�PHWKRGV�DUH�DXWRPDWLFDOO\�GHILQHG��7KH

LQLWLDOL]DWLRQ�SURYLGHG�EHORZ�PD\�KDYH�EHHQ�SUHHPSWHG�E\�DQ

LQLWLDOL]H�PHWKRG��

A\�LV1LO

LI7UXH��>\�� ��VHOI�SRLQW$UUD\�YDOXH�DW��VHOI�DUUD\,QGH[�YDOXH��\�DV9DOXH@

LI)DOVH��>\@���

�5HJUHVV)FH7HVW�PHWKRGV)RU��
DFWLRQV
�

DFFHSW

_�D,G[�S$UU�_

D,G[�� �VHOI�DUUD\,QGH[�YDOXH�

S$UU�� �VHOI�SRLQW$UUD\�YDOXH�

D,G[�  ��S$UU�VL]H�����

LI7UXH��>S$UU�DGG���3RLQW�[��VHOI�[�YDOXH�\��VHOI�\�YDOXH�@

LI)DOVH��>S$UU�DW��D,G[�SXW���3RLQW�[��VHOI�[�YDOXH�\��VHOI�\�YDOXH�@�

VHOI�SRLQW$UUD\�YDOXH��S$UU�

DUUD\,QGH[&KDQJHG

_�D,G[�S$UU�_

D,G[�� �VHOI�DUUD\,QGH[�YDOXH�

S$UU�� �VHOI�SRLQW$UUD\�YDOXH�

�D,G[�EHWZHHQ����DQG��S$UU�VL]H�

LI7UXH�

>[�YDOXH���S$UU�DW��D,G[��[�

\�YDOXH���S$UU�DW��D,G[��\@

LI)DOVH��>D,G[�  ��S$UU�VL]H�����

LI7UXH�
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>[�YDOXH����

\�YDOXH���@

LI)DOVH��>VHOI�DUUD\,QGH[�YDOXH��S$UU�VL]H����@@���

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

5HJUHVV)FH7HVW�FODVV

LQVWDQFH9DULDEOH1DPHV��

�

�5HJUHVV)FH7HVW�FODVV�PHWKRGV)RU��
LQWHUIDFH�VSHFV
�

ZLQGRZ6SHF

�8,3DLQWHU�QHZ�RSHQ2Q&ODVV��VHOI�DQG6HOHFWRU���ZLQGRZ6SHF�

�UHVRXUFH���FDQYDV!

A���)XOO6SHF

�ZLQGRZ�

���:LQGRZ6SHF

�ODEHO��
8QODEHOHG�&DQYDV


�ERXQGV�����5HFWDQJOH������������������

�FRPSRQHQW�

���6SHF&ROOHFWLRQ

�FROOHFWLRQ����

���5HJUHVV)FH6SHF

�OD\RXW�����5HFWDQJOH�����������������

�PRGHO���SRLQW$UUD\

�SRLQW'LDPHWHU���

�W\SH���H[SRQHQWLDO

�GLVSOD\3RLQW&RRUGLQDWH��WUXH��

���/DEHO6SHF

�OD\RXW�����3RLQW��������

�ODEHO��
$UUD\�,QGH[�
��

���,QSXW)LHOG6SHF

�OD\RXW�����5HFWDQJOH�����������������

�FRORUV�

���/RRN3UHIHUHQFHV

�VHW%DFNJURXQG&RORU�����&RORU9DOXH��ZKLWH����

�PRGHO���DUUD\,QGH[

�W\SH���QXPEHU��

���,QSXW)LHOG6SHF

�OD\RXW�����5HFWDQJOH����������������

�FRORUV�

���/RRN3UHIHUHQFHV

�VHW%DFNJURXQG&RORU�����&RORU9DOXH��ZKLWH����

�PRGHO���[

�W\SH���QXPEHU��

���,QSXW)LHOG6SHF

�OD\RXW�����5HFWDQJOH����������������

�FRORUV�

���/RRN3UHIHUHQFHV

�VHW%DFNJURXQG&RORU�����&RORU9DOXH��ZKLWH����

�PRGHO���\

�W\SH���QXPEHU��

���$FWLRQ%XWWRQ6SHF

�OD\RXW�����5HFWDQJOH������������������

�PRGHO���DFFHSW

�ODEHO��
$FFHSW


�GHIDXOWDEOH��WUXH��

���/DEHO6SHF

�OD\RXW�����3RLQW��������

�ODEHO��
[�
��

���/DEHO6SHF

�OD\RXW�����3RLQW��������

�ODEHO��
\�
�����������

:LGJHW6SHF�VXEFODVV���5HJUHVV)FH6SHF

LQVWDQFH9DULDEOH1DPHV��
SRLQW'LDPHWHU�W\SH�GLVSOD\3RLQW&RRUGLQDWH�


FODVV9DULDEOH1DPHV��



SRRO'LFWLRQDULHV��



FDWHJRU\��
8,�5HJUHVV)FH
�

�5HJUHVV)FH6SHF�PHWKRGV)RU��
SULYDWH
�

GHIDXOW)ODJV

A��

GHIDXOW0RGHO

A9DOXH+ROGHU�ZLWK���2UGHUHG&ROOHFWLRQ

ZLWK����#��
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ZLWK����#����

ZLWK����#��

ZLWK������#�����

GLVSDWFK7R��SROLF\�ZLWK��EXLOGHU

ASROLF\�UHJUHVV)FH��VHOI�LQWR��EXLOGHU���

�5HJUHVV)FH6SHF�PHWKRGV)RU��
LQLWLDOL]H�UHOHDVH
�

LQLWLDOL]H

VXSHU�LQLWLDOL]H�

SRLQW'LDPHWHU�� ���

W\SH�� ��OLQHDU�

GLVSOD\3RLQW&RRUGLQDWH�� �IDOVH���

�5HJUHVV)FH6SHF�PHWKRGV)RU��
DFFHVVLQJ
�

GLVSOD\3RLQW&RRUGLQDWH

AGLVSOD\3RLQW&RRUGLQDWH�

GLVSOD\3RLQW&RRUGLQDWH��D%RROHDQ

GLVSOD\3RLQW&RRUGLQDWH�� �D%RROHDQ�

SRLQW'LDPHWHU

ASRLQW'LDPHWHU�

SRLQW'LDPHWHU��D9DO

D9DO�!���LI7UXH��>SRLQW'LDPHWHU�� �D9DO@�

W\SH

AW\SH�

W\SH��D9DO

W\SH�� �D9DO���

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

5HJUHVV)FH6SHF�FODVV

LQVWDQFH9DULDEOH1DPHV��

�

�5HJUHVV)FH6SHF�FODVV�PHWKRGV)RU��
FODVV�LQLWLDOL]DWLRQ
�

LQLWLDOL]H

�3XW�PH�LQWR�8,3DOHWWH
V�OLVW�RI�6SHFV�

�8,3DOHWWH�DFWLYH6SHFV/LVW�LQFOXGHV���5HJUHVV)FH6SHF�

LI)DOVH��>8,3DOHWWH�DFWLYH6SHFV/LVW�DGG���5HJUHVV)FH6SHF@���

�5HJUHVV)FH6SHF�FODVV�PHWKRGV)RU��
SULYDWH�LQWHUIDFH�EXLOGLQJ
�

DGG%LQGLQJV7R��HQY�IRU��LQVW�FKDQQHO��D&KDQQHO

VXSHU

DGG%LQGLQJV7R��HQY

IRU��LQVW

FKDQQHO��D&KDQQHO�

HQY�DW���SRLQW'LDPHWHU�SXW���VHOI
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