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.DSLWROD��
6E U�D�]SUDFRYiQt �JHRPHWULFNêFK�GDW
9H� þWYUWp� NDSLWROH� VH� ]DEêYiP� VRXþDVQêPL� PHWRGDPL� VE UX� D� ]SUDFRYiQt
JHRPHWULFNêFK� GDW��&tOHP� NDSLWRO\� MH� SRGDW� S HKOHG� GQHV� XåtYDQêFK� PHWRG� VE UX� D
]SUDFRYiQt�JHRPHWULFNêFK�GDW�VH�]YOiãWQtP�] HWHOHP�QD�QiVOHGQp�Y\XåLWt�W FKWR�GDW�S L
WYRUE �SURVWRURYêFK�PRGHO �REMHNW ��'DOãtP�FtOHP�WpWR�NDSLWRO\� MH�DQDOê]D�VRXþDVQp
VLWXDFH�Y�REODVWL�SR L]RYiQt�QRYp�P LFNp�GRNXPHQWDFH�SDPiWNRYêFK�REMHNW �Y�ýHVNp
UHSXEOLFH��7DWR�DQDOê]D�PL�SRP åH�]tVNDW�S HKOHG�R�VLWXDFL�D�VWDQRYLW�RSWLPiOQt�FHVW\
Y� REODVWL� WYRUE\� SURVWRURYêFK� PRGHO � SDPiWNRYêFK� REMHNW � �SRXåLWHOQp� PHWRG\
DSRG���� 0 LFNp� PHWRG\� MVRX� UR]G OHQ\� QD� W L� ]iNODGQt� GUXK\� �� IRWRJUDPPHWULFNp�
JHRGHWLFNp�D�PHWRGX�ODVHURYpKR�VNHQRYiQt��8�NDåGp�]�PHWRG�XYiGtP�]iNODGQt�SULQFLS�
SRåDGDYN\� QD� Y\EDYHQt�� GUXK� YVWXSQtFK� D� YêVWXSQtFK� GDW�� YêKRG\� D� QHYêKRG\�� 8
QHP LFNêFK�PHWRG�VH�]DEêYiP�]GURML�DUFKLYQtFK�GDW�D�WHFKQRORJLt�MHMLFK�]SUDFRYiQt�
9�GDOãt�þiVWL�NDSLWRO\�XYiGtP�WHFKQRORJLH�]SUDFRYiQt�MDN�P LFNêFK��WDN�QHP LFNêFK
GDW� �Y� &$'� V\VWpPHFK�� V� RKOHGHP� QD� WYRUEX� SURVWRURYêFK� PRGHO � REMHNW �� =iY U
NDSLWRO\� WYR t� DQDOê]D� VRXþDVQp� VLWXDFH� Y� REODVWL� SR L]RYiQt� QRYp� P LFNp
GRNXPHQWDFH�SDPiWNRYêFK�REMHNW �

����0 LFNp�PHWRG\�±�WHFKQRORJLH
0 LFNp� PHWRG\� MVRX� ]iNODGQtPL� SRXåtYDQêPL� PHWRGDPL� S L� SR L]RYiQt� QRYêFK
JHRPHWULFNêFK�GDW��YL]�NDS�������1D�]iNODG �S HVQ �P HQêFK�YHOLþLQ�QiP�XPRå XMt
]tVNDW�SRåDGRYDQê�YêVWXS��QDS ��SURVWRURYê�PRGHO�REMHNWX��0HWRG\�P åHPH�UR]þOHQLW
GR� Q NROLND� ]iNODGQtFK� GUXK �� YL]� REUi]HN� þ�� ����� 7\WR� MHGQRWOLYp� GUXK\� VH� OLãt
S HGHYãtP�W\SHP�S tPR�P HQêFK�GDW�D�WDNp�MHGQRWOLYêPL�HWDSDPL�]SUDFRYiQt�
'RNXPHQWDFH� SDPiWNRYêFK� REMHNW � NODGH�� RSURWL� VWDQGDUGQt� ~OR]H� GRNXPHQWDFH
VNXWHþQpKR�VWDYX�VWDYHEQtKR�REMHNWX��]YêãHQp�QiURN\�QD�]NXãHQRVW�D�FLW�]SUDFRYDWHOH�
9KRGQi� YROED�PtU\� JHQHUDOL]DFH�� Y\VWLåHQt� SRGVWDW\� VORåLWêFK� JHRPHWULFNêFK� SUYN �
FLW� SUR�G OHåLWê� DUFKLWHNWRQLFNê�GHWDLO�� ]iNODGQt� SRY GRPt� R� KLVWRULFNêFK� VWDYHEQtFK
VOR]tFK� D� VRXYLVORVWHFK�� ]iMHP� R� SUREOHPDWLNX� �� WR� MVRX� MHQ� W\� QHMG OHåLW Mãt
FKDUDNWHULVWLN\� P LþH� ]DEêYDMtFtKR� VH� GRNXPHQWDFt� SDPiWNRYêFK� REMHNW �� 9HOPL
G OHåLWRX�UROL�KUDMH� WDNp�~]Ni�VSROXSUiFH�VH�]DGDYDWHOHP�QDS �� DUFKLWHNWHP�D� VODG Qt
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SRKOHG � QD� WYR HQRX� GRNXPHQWDFL� �RWi]N\� W\SX� �� S HGVWDY\� DUFKLWHNWD� Y�� WHFKQLFNp
PRåQRVWL��� 9]iMHPQi� NRPXQLNDFH� PH]L� ]SUDFRYDWHOHP� GRNXPHQWDFH� QD� MHGQp� D
XåLYDWHOHP�QD�GUXKp�VWUDQ ��VH�Y�VRXYLVORVWL�V�UR]YRMHP�QRYêFK�WHFKQRORJLt�Y�VRXþDVQp
GRE �GRVWDOD�QD�SR DG�MHGQiQt�L�QD�PH]LQiURGQtFK�IyUHFK��YL]�&,3$�>/HWHOOLHU�����@�

2EUi]HN������PHWRG\�VE UX�JHRPHWULFNêFK�GDW
=iNODGQt� HWDS\� SU E KX� SURMHNWX� GRNXPHQWDFH� MVRX� ]Qi]RUQ Q\� QD� QiVOHGXMtFtP
REUi]NX��-HGQRWOLYp�HWDS\�EXGRX�SUR�NRQNUpWQt�PHWRG\�EOtåH�XS HVQ Q\�Y�S tVOXãQêFK
NDSLWROiFK�

2EUi]HN������SU E K�SURMHNWX
�����)RWRJUDPPHWULFNp�PHWRG\
)RWRJUDPPHWULH�E\OD�MLå�RG�VYpKR�Y]QLNX�YH�GUXKp�SRORYLQ �����VWROHWt�SRXåtYiQD�WDNp
SUR�~þHO\�GRNXPHQWDFH�VWDYHEQtFK�REMHNW ��0H\GHQEDXHU�±������YL]�>3DYHOND�����@��
3RVWXSQ �Y]QLNO\�MHGQRWOLYp�IRWRJUDPPHWULFNp�PHWRG\��-VRX�MLPL�±�SU VHNRYi�PHWRGD�
MHGQRVQtPNRYi�D�VWHUHRIRWRJUDPPHWULH�
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3RGOH�SRXåLWpKR�WHFKQLFNpKR� HãHQt�þOHQtPH�IRWRJUDPPHWULL�Y�þDVRYpP�VOHGX�QD

2EUi]HN������þOHQ Qt�IRWRJUDPPHWULH
$QDORJRYi�IRWRJUDPPHWULH�MH�]DORåHQD�QD�PHFKDQLFNpP� HãHQt�IRWRJUDP�PHWULFNêFK
Y]WDK ��'QHV�VH�MLå�SUR�]DVWDUDORVW�SRXåtYi�YHOPL�RMHGLQ OH��9êVWXS\�E\O\�]SUYX�SRX]H
Y�JUDILFNp�SRGRE �
$QDO\WLFNi�IRWRJUDPPHWULH�MH�]DORåHQD�QD�NRPELQDFL�DQDORJRYêFK�VRXþiVWt�V� tGtFtP
SRþtWDþRYêP� V\VWpPHP��'QHV� VH� W\WR� V\VWpP\� SRXåtYDMt� þtP� GiO� PpQ �� 1HYêKRGRX
W FKWR�V\VWpP �E\OD�S HGHYãtP�Y\VRNi�SR L]RYDFt�FHQD�
'LJLWiOQt� IRWRJUDPPHWULH� MH� ]DORåHQD� SOQ � QD� GLJLWiOQt� WHFKQRORJLL�� 3UDFXMH
V�GLJLWiOQtP�REUD]HP�D�IRWRJUDPPHWULFNp�Y]WDK\� Hãt�SRGOH�H[DNWQtFK�URYQLF��'LJLWiOQt
V\VWpP\�VH�]DþDO\�XSODW RYDW�]KUXED�RG�SRORYLQ\����OHW�D�GQHV�MLå�S HYDåXMt�
'LJLWiOQt�]SUDFRYiQt�GDW�SUREtKi�QD�GLJLWiOQtFK�IRWRJUDPPHWULFNêFK�VWDQLFtFK��'3:
±�GLJLWDO� SKRWRJUDPPHWULF�ZRUNVWDWLRQ���7\�P åHPH�SRGOH� IXQNþQRVWL� GiOH� þOHQLW� QD
0DOp�GLJLWiOQt� IRWRJUDPPHWULFNp� VWDQLFH� D�.RPSOH[Qt� IRWRJUDPPHWULFNp� V\VWpP\��YL]
GiOH�
7HFKQRORJLL�IRWRJUDPPHWULFNêFK�SUDFt�SRSLVXMH�EOtåH�QiVOHGXMtFt�WDEXOND�

HWDSD RSHUDFH GDWD��SRGNODG\

YVWXS å�6QtPNRYiQt
å�0 LFNp�SUiFH

6QtPN\
0 HQp�YHOLþLQ\
0 LFNp�QiþUW\
([LVWXMtFt�GRNXPHQWDFH

S HG]SUDFRYiQt å�)RWR�ODERUDWRUQt�SUiFH
å�'LJLWDOL]DFH
å�7UDQVIHU�GDW
å�*HRGHWLFNp�YêSRþW\

.RSLH�VQtPN
3 HKOHGN\
6RX DGQLFH�YOtFRYDFtFK�ERG
.DOLEUDFH�NDPHU

]SUDFRYiQt å�6QtPNRYp�RULHQWDFH
å�3RGUREQp�Y\KRGQRFHQt

6QtPNRYp�VRX DGQLFH
3UYN\�YQLW Qt�D�YQ Mãt�RULHQWDFH
6RX DGQLFH�SRGUREQêFK�ERG

YêVWXS å�.RQWUROD�GDW
å�([SRUW�GDW

.RQWUROQt�KRGQRW\
�'�±��'�YêNUHV\

7DEXOND������WHFKQRORJLH�IRWRJUDPPHWULFNêFK�SUDFt
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=iNODGHP�YãHFK�IRWRJUDPPHWULFNêFK�SUDFt�MH�VQtPHN�
6QtPHN� P åH� PtW� EX � SRGREX� NODVLFNRX� �ILOP�� VNOHQ Qi� GHVND��� QHER� GLJLWiOQt�� 8
VQtPN �QD�ILOPX�VH�QHY\KQHPH�PH]LNURNX�Y�SRGRE �MHMLFK�GLJLWDOL]DFH��.�GLJLWDOL]DFL
VQtPN �VH�GQHV�SRXåtYDMt� VSHFLiOQt� VNHQHU\� �IRWRJUDPPHWULFNp�� QHER�S HVQp� VNHQHU\
QD�ILOPRYê�PDWHULiO���6QtPN\�VH�GQHV�SR L]XMt�U ]QêPL�W\S\�NDPHU�
3RGOH�SRYDK\�UR]OLãXMHPH�NDPHU\��Q NG\�Wpå�NRPRU\��QD�P LFNp�D�QHP LFNp��7\WR
GYD� W\S\� VH� OLãt� S HGHYãtP� WtP�� ]GD� ]QiPH� NDOLEUDþQt� SUYN\� �W]Y�� SUYN\� YQLW Qt
RULHQWDFH��� -HMLFK� ]QDORVW� Pi� UR]KRGXMtFt� UROL� QD� FHONRYRX� S HVQRVW� YêVOHGN
IRWRJUDPPHWULFNêFK�SUDFt��3RURYQiQt�RERX�W\S �NDPHU�XGiYDMt�QiVOHGXMtFt�WDEXON\�

+ODYQtPL� S HGVWDYLWHOL� QHP LFNêFK� NRPRU� MVRX� GQHV� GLJLWiOQt� IRWRDSDUiW\� U ]QêFK
GUXK ��0 LFNp�VQtPN\�VH�GQHV�X�QiV�SR L]XMt� QDS �� NRPRUDPL� DG\�80.��YêUREHN
EêYDOp� 1'5�� þL� UHVHDX� NRPRUDPL� �V� P tåNRX�� V\VWpPX� 5ROOHL�� 7\WR� VQtPN\� MVRX
Y�NODVLFNp�SRGRE ��9êYRM�Y�REODVWL�GLJLWiOQtFK�P LFNêFK�VQtPN �]DWtP�VWiOH�SUREtKi�
5R]VDK� PRåQêFK� DSOLNDFt� IRWRJUDPPHWULFNêFK� PHWRG� S L� GRNXPHQWDFL
SDPiWNRYêFK� REMHNW �� D� REHFQ � S HGP W � NXOWXUQtKR� G GLFWYt�� MH� SRP UQ � ãLURNê�

-DN�SO\QH�]�WDEXON\������YROED�YKRGQp�PHWRG\�]iYLVt�QD�W\SX�]DP RYDQpKR�REMHNWX�D
WDNp�VDPR] HMP �QD�WHFKQLFNêFK�PRåQRVWHFK�]SUDFRYDWHOH�
3 HV� WHFKQRORJLFNê�YêYRM��NWHUê� IRWRJUDPPHWULH�SURG OiYi� Y�SRVOHGQtFK� OHWHFK�� VH�Gi
tFL��åH�MHMt�Y\XåtYiQt�Y�REODVWL�SDPiWNRYp�SpþH�VStãH�VWDJQXMH��YL]�NDSLWROD�����

.RPRU\�P LFNp .RPRU\�QHP LFNp
YêKRG\ QHYêKRG\ YêKRG\ QHYêKRG\
S HVQRVW FHQD SRKRWRYRVW 1tåãt�S HVQRVW
NDOLEUDFH REVOXKD FHQD QH]QiPi�NDOLEUDFH
åLYRWQRVW IRUPiW�GDW IRUPiW�GDW PHQãt�åLYRWQRVW

7DEXOND������SRURYQiQt�P LFNêFK�D�QHP LFNêFK�NRPRU

REMHNW GLPHQ]H PHWRGD YêVOHGHN
IDViGD URYLQD

SURVWRU
MHGQRVQtPNRYi
VWHUHRIRWRJUDPPHWULFNi

IRWRSOiQ��UDVWU��YHNWRU�
�'�±��'�YêNUHV

LQWHULHU��H[WHULHU
�QDS ��NOHQE\�

SURVWRU VWHUHRIRWRJUDPPHWULFNi
SU VHNRYi

�'�±��'�YêNUHV��PRGHO�
�'�±��'�YêNUHV��PRGHO�

VRFK\��UHOLpI\
VSHFLiOQt�SUiFH

SURVWRU VWHUHRIRWRJUDPPHWULFNi �'�±��'�YêNUHV��PRGHO�

7DEXOND������KODYQt�REODVWL�DSOLNDFt�IRWRJUDPPHWULFNêFK�PHWRG
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������-HGQRVQtPNRYp�PHWRG\
=iNODGHP� MHGQRVQtPNRYêFK� PHWRG� MH� Y]WDK� GYRX� URYLQ�� 0 LFNp� VQtPN\� Y]QLNDMt
VW HGRYêP�SURPtWiQtP�SRYUFKX�REMHNWX�QD� URYLQX�VQtPNX��NGHåWR� OLQLRYp�PDS\� MVRX
RUWRJRQiOQtP�SU P WHP�SRYUFKX�

0H]L� REHFQêP� VQtPNHP� D� URYLQRX
REMHNWX� SODWt�SURMHNWLYQt� Y]WDK\�� MHMLFKå
PDWHPDWLFNêP� Y\MiG HQtP� MH
NROLQHiUQt�WUDQVIRUPDFH��3UR�MHMt� HãHQt
MVRX�SRW HED�YOtFRYDFt�ERG\��1D�GDQpP
REMHNWX� MH� QXWQR� PtW� JHRGHWLFN\
]DP HQ\�DOHVSR �þW\ L� YOtFRYDFt�ERG\�
YtFH�YL]�>+RGDþ�����@�
/LPLWXMtFtP� IDNWRUHP� SUR� SRXåLWt� WpWR
PHWRG\�MH�]HMPpQD�GHIRUPDFH�IRWRSOiQX
]S VREHQi� KORXENRYRX� þOHQLWRVWt
]DP RYDQpKR�REMHNWX�

7HFKQRORJLFNê� SRVWXS� SRXåtYDQê� S L� MHGQRVQtPNRYêFK� PHWRGiFK� �þDVWR� VH� SRXåtYi
WDNp�WHUPtQ�±�S HNUHVOHQt�VQtPN ��RVY WOXMH�SRGUREQ ML�QiVOHGXMtFt�WDEXOND�

0H]L� NODG\� MHGQRVQtPNRYêFK� PHWRG� SDW t� U\FKORVW� ]SUDFRYiQt� D� MHGQRGXFKRVW�
1DRSDN�QHGRVWDWNHP�VH�P åH�]GiW��QLåãt�S HVQRVW�D�SRåDGDYHN�URYLQQRVWL�
'LJLWiOQ � MH� PRåQp� S HNUHVOLW� VQtPHN� Y�MDNpPNROL� VRIWZDUX�� NWHUê� XPt� SURYiG W
JHRPHWULFNRX�WUDQVIRUPDFL�UDVWURYêFK�GDW�QDS ��7RSR/�þL�,5$6�&��YL]�>L�@�>L�@�

)RWRJUDPPHWULFNp�PHWRG\�±�MHGQRVQtPNRYp
YVWXSQt�GDWD å� -HGQRWOLYp�VQtPN\��V�S HNU\WHP�

å� 6RX DGQLFH�YOtFRYDFtFK�ERG ��URYLQQp�

]SUDFRYiQt���RSHUDFH

å� ,PSRUW�GDW
å� 7UDQVIRUPDFH�GDW���NROLQHiUQt
å� 3RGUREQp�Y\KRGQRFHQt�±�YHNWRUL]DFH�IRWRSOiQX
å� .RQWUROD�GDW
å� ([SRUW�GDW��WLVN�����������������[

YêVWXSQt�GDWD å� �'�IRWRSOiQ�±�UDVWURYê�REUi]HN
å� �'�YêNUHV�±�YHNWRURYi�GDWD ����� ��� ��	�
����� �������������������

7DEXOND������WHFKQRORJLH�MHGQR�VQtPNRYêFK�PHWRG

2EUi]HN������Y]WDK�PH]L�URYLQDPL
REMHNWX�t��SOiQX�m��D�REHFQpKR�VQtPNXs
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2EUi]HN�������SULQFLS�SU VHNRYp�IRWRJUDPPHWULH

������3U VHNRYi�PHWRGD
7DWR�PHWRGD�SDW t�PH]L�YtFHVQtPNRYp�PHWRG\��=iNODGHP�SU VHNRYp�IRWRJUDPPHWULH�MH
XUþHQt� SURVWRURYp� SRORK\� ERG � REMHNWX� SURVWRURYêP� SURWtQiQtP� YS HG� ]�P HQêFK
VQtPNRYêFK�VRX DGQLF�W FKWR�ERG ��YL]�REUi]HN�

9ODVWQt�YêSRþHW�Y�VRE �]DKUQXMH�
å� YêSRþHW� SUYN � YQ Mãt� RULHQWDFH
SUR� YãHFKQ\� VQtPN\� WYR tFt� PRGHO
�SURVWRURYp�SURWtQiQt�]S W��
å� YêSRþHW� SURVWRURYp� SRORK\
SRGUREQêFK� ERG � �SURVWRURYp
SURWtQiQt�YS HG��
9êSRþHW� SUREtKi� SRGOH� SRXåLWpKR
VRIWZDUX� EX � YtFHNURNRY �� QHER
Y�MHGQRP� NURNX� �PHWRGD� EXQGOH
DGMXVWPHQW�� NWHUi� Y\FKi]t� ]�URYQLF
SUR�NROLQHiUQt�WUDQVIRUPDFL��

7HFKQRORJLFNê� SRVWXS� SRXåtYDQê� S L� SU VHNRYp� PHWRG � S LEOLåXMH� SRGUREQ ML
QiVOHGXMtFt�WDEXOND�

0H]L� NODG\� SU VHNRYp� PHWRG\� SDW t� IOH[LELOQRVW� SRXåLWt� D� MHGQRGXFKRVW�� 1DRSDN
QHGRVWDWNHP�VH�P åH�]GiW�Y\ããt�SRþHW�VQtPN �D�SUREOpPRYi�LGHQWLILNDFH�ERG �
=�GLJLWiOQtFK�V\VWpP �SUR�SU VHNRYRX�IRWRJUDPPHWULL�MVRX�Y�ý5�UR]ãt HQ\�±�V\VWpP
5ROOHL0HWULF�&':�D�3KRWR0RGHOHU��YL]�>L�@�D�>L�@�

9tFHVQtPNRYp�PHWRG\�±�SU VHNRYi�IRWRJUDPPHWULH
YVWXSQt�GDWD å� 6DGD�VQtPN ��V�S HNU\WHP�

å� 6RX DGQLFH�YOtFRYDFtFK�ERG ��SURVWRURYp�

]SUDFRYiQt�±�RSHUDFH

å� ,PSRUW�GDW
å� 9QLW Qt�RULHQWDFH
å� 9Q Mãt�RULHQWDFH�±�YtFHVQtPNRYi
å� 3RGUREQp�Y\KRGQRFHQt
å� .RQWUROD�GDW
å� ([SRUW�GDW��WLVN����������������[

YêVWXSQt�GDWD å� ���'�±��'�YêNUHV�±�YHNWRURYi�GDWD
å� SUYN\�YQ Mãt�RULHQWDFH�SUR�NDåGê�VQtPHN����� ��� ��	�
����� �������������������

7DEXOND������WHFKQRORJLH�SU VHNRYp�PHWRG\
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������6WHUHRPHWRGD
0HWRGD� SDW t� PH]L� YtFHVQtPNRYp� PHWRG\�� =iNODGHP� SUR� Y\KRGQRFHQt� MH
VWHUHRVNRSLFNi�GYRMLFH�VQtPN ��6WHUHRVNRSLFN\�VH�QD�VQtPNRYp�GYRMLFL�P t�VQtPNRYp
VRX DGQLFH� ERGX� QD� OHYpP� VQtPNX� D� KRUL]RQWiOQt� SDUDOD[D� �� 7\WR� KRGQRW\� MVRX� SDN
YVWXSQtPL�GDW\�SUR�GDOãt�SRVWXS�

=iNODGHP� SR]HPQt� VWHUHR�
IRWRJUDPPHWULH� MH� W]Y�� QRUPiOQt
S tSDG��NG\�MVRX�RV\�]iE UX�NROPp�QD
IRWRJUDPPHWULFNRX� ]iNODGQX�� 3UYN\
YQ Mãt� RULHQWDFH� P åHPH� QDVWDYLW
QHER� P LW�� 8� DQDO\WLFNêFK� D
GLJLWiOQtFK� PHWRG� Y\KRGQRFHQt� QHQt
QXWQp� SUYN\� YQ Mãt� RULHQWDFH� S HVQ
]QiW�� SURWRåH� VH� SRXåtYDMt� REHFQp
Y]WDK\��3UR�~þHO\�DEVROXWQt�RULHQWDFH
VH� ]DP XMt� YOtFRYDFt� ERG\�� -HMLFK
UR]PtVW Qt� MH� GiQR� S VREHQtP� FK\E
YH�VWHUHRPRGHOX�

7HFKQRORJLFNê� SRVWXS� SRXåtYDQê� S L� VWHUHRIRWRJUDPPHWULFNp�PHWRG � MH� SRGUREQ ML
SRSViQ�Y�QiVOHGXMtFt�WDEXOFH�

0H]L�NODG\�VWHUHRIRWRJUDPPHWULFNp�PHWRG\�SDW t�S HVQRVW�D�GHWDLOQRVW�Y\KRGQRFHQt�
1DRSDN�QHGRVWDWNHP�PRKRX�EêW�QiURN\�QD�REVOXKX�D�QD�VSHFLiOQt�Y\EDYHQt�

2EUi]HN������QRUPiOQt�S tSDG
SR]HPQt�VWHUHRIRWRJUDPPHWULH

9tFH�VQtPNRYp�PHWRG\�±�VWHUHRIRWRJUDPPHWULH
9VWXSQt�GDWD å� 6WHUHRGYRMLFH�VQtPN

å� 6RX DGQLFH�YOtFRYDFtFK�ERG ��SURVWRURYp�

]SUDFRYiQt���RSHUDFH

å� ,PSRUW�GDW
å� 9QLW Qt�RULHQWDFH
å� 9Q Mãt�RULHQWDFH�±�UHODWLYQt��DEVROXWQt
å� 3RGUREQp�Y\KRGQRFHQt
å� .RQWUROD�GDW
å� ([SRUW�GDW��WLVN�����[

YêVWXSQt�GDWD å� �'�YêNUHV�±�YHNWRURYi�GDWD
å� SUYN\�YQ Mãt�RULHQWDFH�SUR�NDåGê�VQtPHN����� ��� ��	�
����� �������������������

7DEXOND������WHFKQRORJLH�VWHUHRIRWRJUDPPHWULFNp�PHWRG\
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3 tNODGHP� �0DOêFK� GLJLWiOQtFK� IRWRJUDPPHWULFNêFK� VWUDQLF� MVRX� V\VWpP\� 96'� D
'93�� YL]� >L�@� D� >L�@�� 0H]L� NRPSOH[Qt� V\VWpP\� �'3:�� SRXåtYDQp� Y�ý5� SDW t
3KR7RSR/�D�,PDJH6WDWLRQ��YL]�>L�@�D�>L�@�

�����*HRGHWLFNp�PHWRG\
3UR�GRNXPHQWDFL�SDPiWNRYêFK�REMHNW �E\O\�JHRGHWLFNp�PHWRG\�SRXåtYiQ\�VRXE åQ
V�IRWRJUDPPHWULFNêPL�� 9]KOHGHP� N�UR]GtOQêP� PRåQRVWHP� VH� RED� GUXK\� PHWRG
YKRGQ �GRSO RYDO\��9�VRXþDVQp�GRE �V�QiVWXSHP�QRYp�P tFt�WHFKQLN\�GRFKi]t�N�GDOãt
SURJUHVL�S L�MHMLFK�Y\XåtYiQt�
+ODYQt� SRXåtYDQp� JHRGHWLFNp� PHWRG\� G OHQp� SRGOH� S HYDåXMtFt� REODVWL� SRXåLWt� MVRX
QD]QDþHQ\�QD�QiVOHGXMtFtP�REUi]NX��=YOiãWQtP�S tNODGHP�PHWRG�MH�QLYHODFH��NWHUi�VH
SRXåtYi�SUR�~þHO\�YêãNRYpKR�S LSRMHQt�REMHNWX�

2EUi]HN������JHRGHWLFNp�PHWRG\
+ODYQtPL� P HQêPL� YHOLþLQDPL� MVRX� ~KO\� D� GpON\�� S tSDGQ � S HYêãHQt�� 3UR� MHMLFK
P HQt� VH� Y�VRXþDVQp� GRE � SRXåtYi� SRNURþLOi� WHFKQRORJLH� S HGVWDYRYDQi� WRWiOQtPL
VWDQLFHPL� VH� ]DEXGRYDQêPL� GiONRP U\�� 'iONRP U\� SUDFXMt� EX � QD� Ei]L
HOHNWURRSWLFNpKR� P HQt� GpOHN� QHER� QD� Ei]L� ODVHUX�� /DVHURYp� GiONRP U\� XPRå XMt
WDNp� EH]NRQWDNWQt� P HQt� GpOHN� D� YL]XDOL]DFL� ]iP UQpKR� ERGX�� 3RGUREQp�P HQt� VH
Y�VRXþDVQp�GRE �VWiOH�SURYiGt�WDNp�PHFKDQLFN\����SiVPHP�D�VYLQRYDFtP�P LGOHP�
9HGHQt�NYDOLWQtKR�P LFNpKR�QiþUWX�KUDMH�X�JHRGHWLFNêFK�PHWRG�VWiOH�SRGVWDWQRX�UROL�
8� Q NWHUêFK� GUXK � GRNXPHQWDþQtFK� SUDFt� MH� SRåDGRYiQR� QDSRMHQt� QD� FHORVWiWQt
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ERGRYp� SROH� �Vt � 6�-76.��� *HRGHWLFNp� PHWRG\� VH� WDNp� SRXåtYDMt� Y�REODVWL
IRWRJUDPPHWULH�SUR�]DP HQt�YOtFRYDFtFK�þL�NRQWUROQtFK�ERG �
3 HV�YêYRM�Y�REODVWL�WHFKQLN\�] VWiYi�WHFKQRORJLH�SUDFt�Y�SRGVWDW �VWHMQi��YL]�WDEXOND�

$SOLNDFH�JHRGHWLFNêFK�PHWRG�Y�REODVWL�GRNXPHQWDFH�SDPiWNRYêFK�REMHNW �SRNUêYDMt
FHORX�REODVW�GRNXPHQWDFH�LQWHULpU ��H[WHULpU �D�GDOãtFK�SURVWRURYêFK�SUYN ��8SODW XMt
VH� GRE H� ]HMPpQD� Y�QHS HKOHGQêFK� SURVWRUiFK� �QDS �� NURY\� DSRG���� 1DRSDN� QHMVRX
WROLN� YKRGQp� SUR� GRNXPHQWDFL� URYLQQêFK� þiVWt� REMHNW � V�GHWDLO\� �QDS �� IDViG\� VH
VJUDILW\�DWG���D�SUR�GRNXPHQWDFL�SURVWRURY �S tOLã�þOHQLWêFK�REMHNW ��QDS ��SODVWLN��VRFK
DM���� 9�W FKWR� S tNODGHFK� VH� VStãH� XSODW XMH� IRWRJUDPPHWULH� þL� NRPELQDFH� RERX
P LFNêFK�PHWRG�
0H]L� NODG\� JHRGHWLFNêFK� PHWRG� SDW t� SRXåLWt� E åQpKR� S tVWURMRYpKR� Y\EDYHQt�
IOH[LELOQRVW�Y�QHS HKOHGQpP�SURVWRUX�
=�QHYêKRG� MH�PRåQR� MPHQRYDW�þDVRYRX�QiURþQRVW�P LFNêFK�SUDFt�� Y\ããt� QiURN\�QD
HUXGRYDQRVW�P LþH�
9\XåLWt� JHRGHWLFNêFK� PHWRG� GRNXPHQWDFH� SDPiWNRYêFK� REMHNW � Y�VRXþDVQp� GRE
S HYDåXMH�� YL]� NDSLWROD� ����� 2SURWL� IRWRJUDPPHWULFNêP� PHWRGiP� QHNODGRX� GDOãt
SRåDGDYN\� QD� S tVWURMRYp� Y\EDYHQt� D� ãNROHQt� REVOXK\�� 9�PQRKD� S tSDGHFK� E\� E\OD
LGHiOQtP� HãHQtP�NRPELQDFH�RERX�PHWRG�

HWDSD RSHUDFH GDWD��SRGNODG\

YVWXS
å�'RKOHGiQt�~GDM
å�0 LFNp�SUiFH

−�6RX DGQLFH�YêFKR]tFK�ERG
−�0 HQp�YHOLþLQ\
−�0 LFNp�QiþUW\
−�)RWRGRNXPHQWDFH
−�([LVWXMtFt�GRNXPHQWDFH

S HG]SUDFRYiQt å�'LJLWDOL]DFH
å�7UDQVIHU�GDW
å�*HRGHWLFNp�YêSRþW\

−�6RX DGQLFH�ERG �P LFNp�VtW
−�6RX DGQLFH�SRGUREQêFK�ERG
−�.RQVWUXNþQt�PtU\

]SUDFRYiQt å�(GLWDFH��NRQVWUXNFH���[

YêVWXS å�.RQWUROD�GDW
å�([SRUW�GDW

−�.RQWUROQt�KRGQRW\
−��'�±��'�YêNUHV\����� ��� ��	�
����� �������������������

7DEXOND������WHFKQRORJLH���JHRGHWLFNp�PHWRG\
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������7YRUED��'�GRNXPHQWDFH���S tVWXS\
9�VRXYLVORVWL�V�RWi]NRX�WYRUE\�SURVWRURYêFK�PRGHO �GRNXPHQWRYDQêFK�SDPiWNRYêFK
REMHNW ��þL�MHMLFK�þiVWt��MH�SRW HED�]PtQLW�UR]GtOQRVW�S tVWXS �S L�P LFNêFK�SUDFtFK��-H
PRåQR�]DYpVW�GYD�]iNODGQt�W\S\�S tVWXS ��NWHUp�VH�OLãt�WHFKQRORJLt�

�� �'�S tVWXS
�� �'�S tVWXS

å� �'� S tVWXS� ±� MHGQi� VH� R� NODVLFN\� SURYiG Qp� P LFNp� SUiFH�� NG\� YODVWQt
WHFKQRORJLH�P HQt� MH� S L]S VREHQD� RþHNiYDQpPX� YêVWXSX�� WHG\� �'� YêNUHVX�� 7RPX
RGSRYtGi�SU E K�SUDFt�±�WHG\�QDS ��IRUPD�D�REVDK�P LFNêFK�QiþUW ��SU P W\���YROED
D�SRþHW�]DP RYDQêFK�ERG ��VStãH�QLåãt���KRMQp�]DVWRXSHQt�NRQVWUXNþQtFK�P U�DWS�
=SUDFRYiQt�GR�SRGRE\��'�PRGHOX�E\�Y\FKi]HOR�]��'�YêNUHVX�V�Y\XåLWtP�NyWRYDQêFK
UR]P U �S L�NRQVWUXNFL�W HWtKR�UR]P UX�
å� �'� S tVWXS� ±� WHFKQRORJLH� P HQt� MH� MLå� S L]S VREHQD� RþHNiYDQp� �'� SRGRE
YêVWXSX� ��'� YêNUHVX���0 LFNp� QiþUW\�PDMt� VStãH� WYDU� SURVWRURYêFK� SRKOHG �� SRþW\
]DP RYDQêFK� SURVWRURYêFK� ERG � MVRX� Y\ããt� D� ]DVWRXSHQt� NRQVWUXNþQtFK� P U� VH
VQLåXMH��7HQWR�S tVWXS�NODGH�Y Wãt�QiURN\�QD�SURVWRURYRX�S HGVWDYLYRVW�P LþH�
=SUDFRYiQt�GR�SRGRE\��'�YêNUHVX�SUREtKi� MLå�RG�SRþiWNX�EH]�PH]LNURNX�YH� IRUP
�'�YêNUHVX��7HQ�O]H�QiVOHGQ �]�PRGHOX�]tVNDW�±�QDS ��WYRUED� H] ��SU P W �

�����/DVHURYp�VNHQRYiQt
0HWRGD� ODVHURYpKR� VNHQRYiQt� MH� SRP UQ � QRYRX� WHFKQRORJLt�� 3UYQt� NRPHUþQ
GRVWXSQp�V\VWpP\�VH�REMHYLO\�SRX]H�S HG�Q NROLND�OHW\�
/DVHURYp� VNHQRYiQt� MH� ]DORåHQR� QD� SULQFLSX� P HQt� WUDQ]LWQtKR� þDVX� SU FKRGX
ODVHURYpKR�SDSUVNX�RG�S tVWURMH�N�REMHNWX�D�]S W��5R]GtO�RSURWL�NODVLFNêP�ODVHURYêP
GiONRP U P��YL]�YêãH��MH�Y�PQRåVWYt�]DP HQêFK�ERG �Y�UHODWLYQ �NUiWNpP�RNDPåLNX�
6NHQHU� SURP t� Y�XUþLWpP� ]RUQpP� SROL� W]Y��PUDþQR� ERG �� FRå� MH� Y�SRGVWDW � P tåND
ERG ��NWHUi�Pi�SUDYLGHOQp�~KORYp�UR]HVWXS\��3UR�NDåGê�ERG�PUDþQD�MVRX�]QiPp�VP U\
RG�S tVWURMH� �~KORYp�KRGQRW\��D�Y]GiOHQRVW�� WDNåH�]QiPH� L�SURVWRURYRX�SRORKX�ERGX�
6RIWZDUH�� NWHUêP� MH� VNHQHU� t]HQ�� Pi� VSHFLiOQt� PRGHORYDFt� IXQNFH� XUþHQp� QD
]SUDFRYiQt�PUDþQD�ERG ��9êVOHGNHP� MH�SRWp�YHNWRURYê��'�PRGHO��1 NWHUp� V\VWpP\
XPRå XMt�VRXE åQp�VQtPiQt�GDW�YH�YLGLWHOQpP�SiVPX�D�Y�GDOãtFK�SiVPHFK�
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3URFHV� ]SUDFRYiQt� SUREtKi� Y�Q NROLND� HWDSiFK� ±� VSRMRYiQt� VNHQ � ]�YtFH� VWDQRYLVHN�
XPtVW Qt� GR� VRX DGQLFRYpKR� V\VWpPX��PRGHORYiQt� �~SUDYD�PUDþQD� ERG ��� MDN� XYiGt
QDS tNODG�>L��@�
2EHFQê�WHFKQRORJLFNê�SRVWXS�SUR�PHWRGX�ODVHURYpKR�VNHQRYiQt�SRSLVXMH�WDEXOND�

3RGOH� GRVDKX� S tVWURMH� D� KXVWRW\� ERG � VH� OLãt� REODVW� QDVD]HQt� WRKR� NWHUpKR� V\VWpPX�
% åQp�V\VWpP\�XPRå XMt�QD�Y]GiOHQRVW����P�KXVWRWX�Då������PP��YL]�>L��@�
0H]L�NODG\�WpWR�WHFKQRORJLH�SDW t�U\FKORVW��S HVQRVW��PQRåVWYt�GDW��-DNR�QHGRVWDWN\�MH
PRåQR�XYpVW�FHQX�V\VWpP �D�SUDFQRVW�PHWRG\�]SUDFRYiQt�PUDþQD�ERG �
=H� V\VWpP � GRVWXSQêFK� Y�ý5� MH�PRåQR� MPHQRYDW� V\VWpP�&<5$;� ������ YL]� >L��@�
$SOLNDFH�S L�]DP RYiQt�SDPiWNRYêFK�REMHNW �X�QiV�YãDN�DXWRURYL�QHMVRX�]QiP\�
2EODVW�DSOLNDFt�S L�]DP RYiQt�SDPiWNRYêFK�REMHNW �D�S HGP W �NXOWXUQtKR�G GLFWYt
MH� SRP UQ � ãLURNi�� MDN� GRNOiGDMt� SUYQt� ]NXãHQRVWL� ]H� ]DKUDQLþt�� /DVHURYp� VNHQRYiQt
P åH� EêW� SRXåLWR� S L� GRNXPHQWRYiQt� DW\SLFNêFK� LQWHULpU � D� H[WHULpU � EXGRY�� S L
GRNXPHQWDFL�SDPiWHN�VRFKD VWYt�L�PDOt VWYt�D�FHQQêFK�DUFKLWHNWRQLFNêFK�GHWDLO ��QDS �
UHOLpI ���0HWRGD� VH� XSODW XMH� L� S L� SR L]RYiQt� GRNXPHQWDFH� H[SRQiW � PX]HiOQtFK� D
MLQêFK�VEtUHN��YL]�QDS ��>L��@�
/DVHURYp� VNHQRYiQt� MH� QDVWXSXMtFt� PHWRGRX� VE UX� JHRPHWULFNêFK� GDW�� 9�VRXþDVQp
GRE � SUREtKDMt� GLVNXVH�� ]GD� WDWR� PHWRGD� MH� GRSOQ QtP� QHER� NRQNXUHQFt� SUR� RVWDWQt
PHWRG\� �]YOiãW � IRWRJUDPPHWULFNp��� 9HOPL� GRE H� VH� XSODW XMH� S L� GRNXPHQWDFL
VEtUNRYêFK� S HGP W �� 7HFKQRORJLH� VH� U\FKOH� UR]YtMt� D� ãNiOD� NRPHUþQ � GRVWXSQêFK
V\VWpP �VH�VWiOH�]Y WãXMH�

/DVHURYp�VNHQRYiQt
9VWXSQt�GDWD å� 0UDþQR�ERG

å� 6RX DGQLFH�YOtFRYDFtFK�ERG ��SURVWRURYp�

]SUDFRYiQt���RSHUDFH
å� ÒSUDY\�PUDþQD�ERG
å� (GLWDFH�YêNUHVX
å� .RQWUROD�GDW
å� ([SRUW�GDW��WLVN�����[

YêVWXSQt�GDWD å� �'�YêNUHV�±�YHNWRURYi�GDWD
����� ��� ��	�
����� �������������������

7DEXOND������WHFKQRORJLH��ODVHURYpKR�VNHQRYiQt
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����1HP LFNp�PHWRG\�±�WHFKQRORJLH
0H]L�WHFKQRORJLH�SRXåLWHOQp�SUR�~þHO\�WYRUE\�SURVWRURYêFK�PRGHO �REMHNW �MH�PRåQR
]D DGLW� L� Y\XåLWt� MLå� H[LVWXMtFtFK� GDW�� 6RXKUQQ � WDWR� JHRPHWULFNi� GDWD� R]QDþXML� MDNR
DUFKLYQt�GDWD��2�W\SHFK�D�]GURMtFK�W FKWR�GDW�E\OR�MLå�SRMHGQiQR�Y�NDSLWROH������
([LVWXMtFt� GRNXPHQWDFH� MH� þDVWR� MHGQtP� ]� SRGNODG � SUR� QRYi� P HQt�� 6DPD� MH� DOH
]GURMHP�FHQQêFK�LQIRUPDFt�D�P åH�S tSDGQ �VORXåLW�N��Y\WYR HQt�SURVWRURYpKR�PRGHOX
REMHNWX��9]KOHGHP�N�FHQ �QRYpKR�]DP HQt��MH�Y\XåLWt�DUFKLYQtFK�GDW�YHOPL�S t]QLYRX
DOWHUQDWLYRX�� 6DPD� WDWR� PHWRGD� MH� YãDN� YHOPL� ]iYLVOi� QD� Q NROLND� ]iNODGQtFK
IDNWRUHFK��9\XåLWHOQRVW�DUFKLYQtFK�GDW�]HMPpQD�RPH]XMt�

2EUi]HN������IDNWRU\�RPH]XMtFt�Y\XåLWt�DUFKLYQtFK�GDW
å� 'RVWXSQRVW�±�]iNODGQt�RWi]NRX�MH��]GD�SRåDGRYDQi�GRNXPHQWDFH�REMHNWX�H[LVWXMH
D� Y�S tSDG �� åH� DQR�� ]GD� MH� GRVWXSQi�� 2Wi]ND� ]GURM � JHRPHWULFNêFK� GDW� MH� EOtåH
]PtQ QD�Y�NDSLWROH�������1H�YåG\�VH�GRNXPHQWDFL�SRGD t�GRKOHGDW��YL]�GiOH�
å� .RPSOHWQRVW�±�Y�S tSDG ��åH�GRNXPHQWDFH�MH�MLå�N�GLVSR]LFL��MH�SRW HED�XYiåLW�MHMt
UR]VDK�D�IRUPX��7HG\�]GD�SRNUêYi�FHOê�]iMPRYê�REMHNW�þL� MHKR�þiVW��=GD�EXGH�QXWQp
H[LVWXMtFt�GRNXPHQWDFH�NRPELQRYDW��S tSDGQ �SURYpVW�QRYi�GRP HQt�
å� $NWXiOQRVW�±�N�SDPiWNRYêP�REMHNW P�VH�þDVWR�]DFKRYDOD�GRNXPHQWDFH�]�U ]QêFK
þDVRYêFK�REGREt��YþHWQ �QDS ��S YRGQtFK�SURMHNW ��'RNXPHQWDFH�SR t]HQp�YH�VWDUãtP
REGREt�RGUiåHMt�DNWXiOQt�VWDY�VYp�GRE\��NWHUê�þDVWR�MLå�QHRGSRYtGi�VWDYX�VRXþDVQpPX�
'RNXPHQWDFH� QRY Mãt� VH� L� VYêP� IRUPiOQtP� ]SUDFRYiQtP� EOtåt� SRGRE � XåtYDQp� Y
VRXþDVQRVWL��-H�SURWR�YêKRGQp�SRXåtYDW�SRNXG�PRåQR�FR�QHMDNWXiOQ Mãt�GRNXPHQWDFL�
å� .YDOLWD� ±� GRFKRYDQp� GRNXPHQWDFH� MVRX� þDVWR� U ]Qp� NYDOLW\�� REVDKX� D� S HVQRVWL�
%\O\�þDVWR�Y\KRWRYRYiQ\�Y�P tWFtFK��NWHUi�OLPLWXMt�S HVQRVW�WYRUE\�PRGHOX��2EVDK�D
]SUDFRYiQt� GRNXPHQWDFH� VH� Y�SU E KX� GRE\� WDNp� PtUQ � SURP RYDO\�� )\]LFNê� VWDY
GRNXPHQWDFH��QDS ��þLWHOQRVW�DSRG���KUDMH�SUR�MHMt�GDOãt�Y\XåLWt�Yê]QDPQRX�UROL�
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7HFKQRORJLFNê� SURFHV� S L� WYRUE � SURVWRURYêFK� PRGHO � ]D� SRXåLWt� DUFKLYQtFK� GDW
S LEOLåXMH�QiVOHGXMtFt�WDEXOND�

.�GLJLWDOL]DFL�DUFKLYQtFK�GDW�MH�PRåQR�Y\XåtW�EX �VSHFLiOQtFK�YHONRSORãQêFK�VNHQHU �
QHER� Y�Q NWHUêFK� S tSDGHFK� NDQFHOi VNêFK� VNHQHU �� ÒSUDY\� GLJLWiOQtFK� REUD] � VH
SURYiG Mt� Y�VRIWZDURYêFK� V\VWpPHFK� XPRå XMtFtFK� ILOWUDFH� D� þLãW Qt� REUD] � D� WDNp
KUDQRYp�RSHUDFH��]YêUD]Q Qt�KUDQ�DM����3 tNODGHP�P åH�EêW�QDS ��V\VWpP�7RSR/�
9êKRG\� SRXåLWt� WpWR� WHFKQRORJLH� SUR� WYRUEX� SURVWRURYêFK� PRGHO � MVRX� Y\XåLWt
VWiYDMtFtFK�GDW��RGSDGi�SUiFH�Y�WHUpQX��RSDGi�QXWQRVW�GDOãtKR�S tVWURMRYpKR�Y\EDYHQt�
1HGRVWDWN\� WpWR� WHFKQRORJLH� MLå� E\O\� ]PtQ Q\� QHGRVWXSQRVW� D� QH~SOQRVW� GDW�
QHDNWXiOQRVW�D�KRUãt�NYDOLWD�GDW�
3URVWRURYp�PRGHO\�Y]QLNDMt�]DWtP�S HGHYãtP�MDNR�SURGXNW�]DP HQt�REMHNWX��DUFKLYQt
GDWD�QHMVRX�]DWtP�WDNWR�Y\XåtYiQD��7DWR�WHFKQRORJLH�Y�NRPELQDFL�V�RVWDWQtPL��XåLWêPL
SUR� RY HQt� S HVQRVWL� D� SUR� DNWXDOL]DFL� GDW�� S HGVWDYXMH� Y�XUþLWêFK� S tSDGHFK
QHMVQDGQ Mãt�FHVWX�N�SURVWRURYpPX�PRGHOX�REMHNWX�YL]�GiOH�

�����$UFKLYQt�GDWD�D�MHMLFK�]GURMH
1HMG OHåLW MãtPL� W\S\� DUFKLYQtFK� GDW� MVRX� ±� NRPSOHWQt� P LFNi� GRNXPHQWDFH
SDPiWNRYêFK�REMHNW �D�]SUDFRYDQp�SURMHNW\�WêNDMtFt�VH�W FKWR�REMHNW �
9�PLQXORVWL� E\OD� NRPSOHWQt� GRNXPHQWDFH� REMHNW � Y\KRWRYRYiQD� S HGHYãtP� SUR
SURMHNWRYp�~þHO\��6H�Y]QLNHP�6WiWQtKR�~VWDYX�SUR�UHNRQVWUXNFH�SDPiWNRYêFK�P VW�D
REMHNW � ������� VH� GDWXMH� PRKXWQê� UR]YRM� GRNXPHQWDþQt� þLQQRVWL�� 3 HGP WHP

HWDSD RSHUDFH GDWD��SRGNODG\

YVWXS å�9\KOHGiQt�]GURM
å�'RKOHGiQt�PDWHULiO

$UFKLYQt�GDWD
−�3OiQ\
−�7H[W\
−�)RWRGRNXPHQWDFH

S HG]SUDFRYiQt å�'LJLWDOL]DFH
å�ÒSUDYD�GDW
å�7UDQVIHU�GDW

−�1DVNHQRYDQp�SOiQ\���UDVWU\

]SUDFRYiQt å�9HNWRUL]DFH��NRQVWUXNFH��[

YêVWXS å�.RQWUROD�GDW
å�([SRUW�GDW

−�.RQWUROQt�KRGQRW\
−��'�±��'�YêNUHV\����� ��� ��	�
����� �������������������

7DEXOND������WHFKQRORJLH��Y\XåLWt�DUFKLYQtFK�GDW
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GRNXPHQWDFH� E\O\� MDN� MHGQRWOLYp� REMHNW\� WDN� Y Wãt� XUEDQLVWLFNp� FHON\��'RNXPHQWDFH
P OD� FKDUDNWHU� SRGNODG � SUR� SURMHNW� D� Q NG\� WDNp� FKDUDNWHU� ]iFKUDQQê� ±� WHG\
GRNXPHQWDFH� W VQ � S HGWtP�� QHå� REMHNW� ]DQLNQH�� 0LPR� 6Ò5302� ]KRWRYRYDO\
P LFNRX�GRNXPHQWDFL�Y�QHGiYQp�PLQXORVWL� WDNp�~WYDU\�*HRGHVLH� V�S�� ��)RWRP LFNp
RGG OHQt� 6WiWQtKR� ~VWDYX� SDPiWNRYp� SpþH� D� RFKUDQ\� S tURG\� D� Y�PHQãt� Pt H� GDOãt
VWiWQt�RUJDQL]DFH��9�XSO\QXOêFK�SDGHViWL�OHWHFK�VH�X�QiV�QDKURPDGLOD�SRP UQ �ERKDWi
NROHNFH�SOiQRYp�GRNXPHQWDFH�SDPiWNRYêFK�REMHNW �
3RNXG� VH� ]DFKRYDOD�� MH� WDWR� GRNXPHQWDFH� GQHV� XORåHQD� S HYiåQ � Y�DUFKLYHFK� þL� X
VSUiYF �REMHNW ��1HMG OHåLW MãtPL�]GURML�SOiQRYp�GRNXPHQWDFH�MVRX�GQHV

��DUFKLY�SOiQRYp�GRNXPHQWDFH�6Ò33
��DUFKLY�SOiQRYp�GRNXPHQWDFH�D�SURMHNW �6Ò5302
��DUFKLY\�VWDYHEQtFK�~ DG �U ]QêFK�VWXS
��GDOãt�DUFKLY\��5RGRYp�DUFKLY\��DUFKLY�ÒVWDYX�KODYQtKR�DUFKLWHNWD�Y�3UD]H�DM��

å� $UFKLY� SOiQRYp� D� JUDILFNp� GRNXPHQWDFH� 6Ò33� ±� MH� QHMY Wãt� VEtUNRX� VYpKR
GUXKX� Y�ý5�� 2EVDKXMH� S HGHYãtP� P LFNRX� GRNXPHQWDFL� SDP�� REMHNW � Y�ý5�� DOH� L
PQRKD�REMHNW �Y�RNROQtFK�VWiWHFK��0LPR�MLQp�REVDKXMH�VNRUR��������RULJLQiO �PDS�D
SOiQ �D�]KUXED��������SRORåHN�VWXGLMQt�GRNXPHQWDFH��YL]�>L��@��3 HV�VYRX�Yê]QDPQRVW
MH� DUFKLY� XORåHQ� Y�QH� S tOLã� �Y\KRYXMtFtFK� SRGPtQNiFK� D� GLJLWDOL]DFH� MHKR� IRQG � MH
Y�QHGRKOHGQX��6�REWtåHPL�SUREtKi�SRX]H�GLJLWDOL]DFH�NDWDORJX�
å� $UFKLY�6Ò5302�±�SDW t�VWiOH�PH]L�QHMYê]QDPQ Mãt�]GURMH�GRNXPHQWDFH�Y EHF�
$� WR� L� S HVWR�� åH� Y� URFH� ����� GRãOR� N�MHKR� þiVWHþQpPX� UR]NODGX� �þiVW� FHQQêFK
PDWHULiO �QDYåG\�]PL]HOD���-HKR�WRU]R�Y�VRXþDVQp�GRE �VSUDYXMH�6Ò33��2EVDKXMH�MDN
P LFNRX� GRNXPHQWDFL� SDPiWNRYêFK� REMHNW �� WDN� SURMHNW\� ±� UHDOL]RYDQp� L
QHUHDOL]RYDQp��9�VRXþDVQp�GRE �SRPDOX�]DþtQi�MHKR�W tG Qt�
å� $UFKLY\� VWDYHEQtFK� ~ DG � ±� QD� VWDYHEQtFK� ~ DGHFK� �RNUHVQtFK�� P VWVNêFK�� MH
WDNp�DUFKLYRYiQD�SURMHNWRYi�GRNXPHQWDFH�WêNDMtFt�VH�SDPiWNRYêFK�REMHNW �
3 HYiåQi�Y WãLQD�WpWR�GRNXPHQWDFH�MH�Y�NODVLFNp�SDStURYp�IRUP ��9]KOHGHP�NH�VWDYX
DUFKLY � MH� GRKOHGiQt� MHGQRWOLYêFK� SOiQRYêFK� GRNXPHQWDFt� REþDV� REWtåQ Mãt�� WDNp
Y]KOHGHP�N�PDOpPX�Y\XåLWt�DXWRPDWL]DFH�D�YêSRþHWQt�WHFKQLN\�
9êERUQêP� SRGNODGHP� N�GRKOHGiQt� ]GURM � SOiQRYp� GRNXPHQWDFH� MVRX� 6WDYHEQ �
KLVWRULFNp�SU ]NXP\�SDPiWHN��GiOH�6+3��
6+3�MVRX�SRGOH�>0DFHN�����@�����VSHFLDOL]RYDQRX�RGERUQRX�þLQQRVWt��MHMtPå�]iNODGQtP�~NROHP
MH� ]MLãW Qt�� VKURPiåG Qt�� XW tG Qt� D� ]SUDFRYiQt� PD[LPD� LQIRUPDFt� R�NRQNUpWQt� VWDYHEQt
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SDPiWFH��VRXERUX�SDPiWHN��]HMPpQD�SUR�SRW HE\�SDPiWNRYp�SpþH³��6+3�REVDKXMt�PLPR�MLQp
VRXSLV� YãHFK� GRVDåLWHOQêFK� LQIRUPDFt� R�VOHGRYDQpP� REMHNWX� ±� WHG\� L� RGND]\� QD� H[LVWXMtFt
SOiQRYRX� GRNXPHQWDFL�� 9�VRXþDVQp� GRE � SUREtKi� SURMHNW� QD� Y\WYR HQt�&HQWUiOQtKR� DUFKLYX
6+3�GRVWXSQpKR�SURVW HGQLFWYtP�,QWHUQHWX��YL]�>L��@�
'RVWXSQRVW� KLVWRULFNp� SOiQRYp� GRNXPHQWDFH� SUR� NRQNUpWQt� REMHNW\� MH� DQDO\]RYiQD
Y�UiPFL�NDSLWRO\�����

2EUi]HN������S tNODG�KLVWRULFNp�SOiQRYp�GRNXPHQWDFH��]GURM�DUFKLY�685302�
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����=SUDFRYiQt�GDW�±�WHFKQRORJLH
9�S HGHãOêFK� NDSLWROiFK� E\O\� VWUXþQ � SRSViQ\� H[LVWXMtFt�PHWRG\� VE UX� SURVWRURYêFK
GDW�� S tSDGQ � ]GURMH� W FKWR� GDW�� 'DOãtP� ORJLFNêP� WHFKQRORJLFNêP� NURNHP� MH
]SUDFRYiQt� W FKWR� GDW�� 3RXåLWê� SRVWXS� D� VRIWZDURYp� Y\EDYHQt� ]iYLVt� WDNp� QD� IRUP
RþHNiYDQpKR�YêVWXSX��0RåQp�IRUP\�YêVWXS �XGiYi�QiVOHGXMtFt�VFKHPD�

2EUi]HN�������IRUP\�YêVWXS �]SUDFRYiQt�P HQêFK�GDW
3UR�]SUDFRYiQt�P HQêFK�GDW� VH�SRXåtYDMt� VRIWZDURYp� V\VWpP\� W\SX�&$'� �&RPSXWHU
$LGHG�'HVLJQ�±�SRþtWDþHP�SRGSRURYDQp�SURMHNWRYiQt��D� MHMLFK�PRGXO\�þL�QDGVWDYE\�
9�SRGPtQNiFK�RERUX�JHRGHVLH�MVRX�WR�S HGHYãtP�V\VWpP\�0LFUR6WDWLRQ�D�$XWR&$'�
YL]�>L��@�D�>L��@��7\�XPRå XMt� WYRUEX�YãHFK�YêãH�]PtQ QêFK�YêVWXS �D� OLãt� VH�PtUQ
IXQNFLRQDOLWRX�
=SUDFRYiQt� URYLQQêFK� GDW� XPRå XMt� WDNp� V\VWpP\� W\SX�*,6� �JHRJUDILFNê� LQIRUPDþQt
V\VWpP���0H]L�UR]ãt HQp�V\VWpP\�SDW t�X�QiV�.RNHã�D�7RSR/��YL]�>L��@�D�>L�@�
7HFKQRORJLFNê�SRVWXS�]SUDFRYiQt�GDW� MH�RGOLãQê�SUR�U ]Qp� W\S\�YVWXSQtFK�GDW��8�GDW
SR t]HQêFK� IRWRJUDPPHWULFNêPL� PHWRGDPL� S HYDåXMH� HGLWDFH�� 8� GDW� SR t]HQêFK
JHRGHWLFNêPL� PHWRGDPL� MH� WR� S HGHYãtP� NRQVWUXNFH�� YL]� WDNp� NDSLWROD� ������� $� X
DUFKLYQtFK� GDW� MH� QHMSUYH� QXWQp� S HYpVW� MH� GR� GLJLWiOQtKR� WYDUX� �YL]� YêãH�� D� SURYpVW
MHMLFK�JHRPHWULFNRX� WUDQVIRUPDFL�� -HGQRWOLYp� WHFKQRORJLFNp�NURN\�S L� ]SUDFRYiQt�GDW
XYiGt�VRXKUQQ �WDEXOND������QD�QiVOHGXMtFt�VWUiQFH�
3 L�]SUDFRYiQt�Y WãtFK�SURMHNW �VH�þDVWR�SUDFXMH�V�YtFH�YêNUHV\��' OHåLWi�MH�WHG\�RWi]ND
MHGQRWQp�VWUXNWXU\�YêNUHV ��9�WpWR�VRXYLVORVWL�MGH�]HMPpQD�R�QiYUK�YKRGQpKR�UR] D]HQt
MHGQRWOLYêFK� SUYN � GR� ORJLFNêFK� YUVWHY� YêNUHVX��1iYUK� RUJDQL]DFH� YêNUHV � SUREtKi
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Y�~]Np� YD]E � QD� SRåDGDYN\� ]DGDYDWHOH�� 9�SU E KX� ]SUDFRYiQt� VH� REY\NOH� Y\XåtYDMt
RVWDWQt�YêNUHV\�YH�IRUP �W]Y��UHIHUHQþQtFK�YêNUHV ��WM��YêNUHV �EH]�PRåQRVWL�HGLWDFH��
9�S tSDG ��åH�VH�QD�SURMHNWX�SRGtOt�YtFH�]SUDFRYDWHO �MH�WDNp�YHOPL�SRW HEQi�SU E åQi
NRPXQLNDFH�D�NRQWUROD�

2EVDKHP�MHGQRWOLYêFK�NURN �WHFKQRORJLH�]SUDFRYiQt�]HMPpQD�MH�
å� ,PSRUW�±�SURYiGt�VH�QDþWHQt�Y\KRGQRFHQêFK�þL� MLQDN�]tVNDQêFK�YVWXSQtFK�GDW�GR
]SUDFRYDWHOVNpKR�V\VWpPX��GRFKi]t�NH�NRQYHU]L�IRUPiW �GDW�±�EOtåH�YL]�NDSLWROD�������
å� 7UDQVIRUPDFH�GDW�±�SURYiGt� VH�JHRPHWULFNi� WUDQVIRUPDFH�GDW�GR�SRåDGRYDQpKR
VRX DGQLFRYpKR�V\VWpPX��S HGHYãtP�VH�SRXåtYi�X�UDVWURYp�IRUP\�DUFKLYQtFK�GDW��
å� 9HNWRUL]DFH�±�SRMt�VH�V�S HGFKi]HMtFtP�NURNHP��ÒþHOHP�MH�NRQYHU]H�GDW�]�UDVWURYp
GR�YHNWRURYp�SRGRE\��1 NWHUp�V\VWpP\�XPRå XMt�DXWRPDWLFNRX�þL�SROR�DXWRPDWLFNRX
YHNWRUL]DFL�
å� (GLWDFH� ±� Y\KRGQRFHQi� GDWD� �RE]YOiãW � IRWRJUDPPHWULFNi�� Y\åDGXMt� ~SUDY\�
NRUHNFH��3URYiGt�VH�QDS ��NRStURYiQt�VKRGQêFK�SUYN ��~SUDYD�PRGHOX�SUR�YL]XDOL]DFL
�WM��GHILQLFH�SORFK��S L D]HQt�WH[WXU�PDWHULiO �DWS���D�GDOãt�~SUDY\�
å� .RQVWUXNFH�±�SURYiGt�VH�NRQVWUXNFH�REMHNW �]DP HQêFK�NRQVWUXNþQtPL�PtUDPL�
å� 9L]XDOL]DFH�±�SURYiGt�VH�NRQYHU]H�GUiWRYpKR�PRGHOX�QD�IRWR�UHDOLVWLFNê��YL]�NDS�
�������1HMþDVW ML�SRXåtYDQRX�PHWRGRX�YL]XDOL]DFH�MH�VWtQRYiQt��UHQGHULQJ���ÒþHOHP�MH

HWDSD RSHUDFH 'DWD��SRGNODG\

YVWXS å�,PSRUW�GDW −�'DWD�]�Y\KRGQRFHQt
−�'LJLWDOL]RYDQi�GDWD
−�6H]QDP\�VRX DGQLF
−�0 LFNp�QiþUW\
−�)RWRGRNXPHQWDFH

S HG]SUDFRYiQt å�7UDQVIRUPDFH�GDW −�1DVNHQRYDQp�SOiQ\���UDVWU\

]SUDFRYiQt
å�2UJDQL]DFH�YêNUHV
å�9HNWRUL]DFH
å�(GLWDFH
å�.RQVWUXNFH
å�9L]XDOL]DFH��DQLPDFH

−�5HIHUHQþQt�YêNUHV\
−�7DEXON\�YUVWHY
−�7H[WXU\�PDWHULiO

YêVWXS å�.RQWUROD�GDW
å�([SRUW�GDW
å�7LVN�GDW

−�.RQWUROQt�KRGQRW\
−��'�±��'�YêNUHV\��U ]Qp�IRUPiW\�
−�WLVN\�±�QiU\V\�� H]\��SRKOHG\
−�WLVN\�±�YL]XDOL]DFH
−�DQLPDFH

7DEXOND�������WHFKQRORJLH�]SUDFRYiQt�GDW
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]SUDFRYiQt�REVDKX�SRKOHGX�QD�PRGHO� WDNRYêP�]S VREHP�� DE\� FR� QHMYtFH� RGSRYtGDO
UHiOQpPX�VY WX��9\VWtQRYDQp�SRKOHG\�VH�XNOiGDMt�YH�IRUP �UDVWURYêFK�REUi]N �
å� $QLPDFH� ±� VSRþtYi� Y�VLPXODFL� SRK\EX� Q NWHUpKR� REMHNWX� PRGHOX�� 0H]L� þDVWp
YêVWXS\� SDW t� QDS tNODG� SU OHW\� PRGHOHP�� $QLPDFH� MVRX� XORåHQ\� YH� VWDQGDUGQtFK
IRUPiWHFK� SUR� PXOWLPHGLiOQt� VRXERU\� �QDS �� DYL��� 7\WR� YêVWXS\� PDMt� VWDWLFNê
FKDUDNWHU��W]Q��åH�QHQt�PRåQR�GR�MHMLFK�SU E KX�]DVDKRYDW�
å� '\QDPLFNê�PRGHO� ±� UR]ãL XMH�PRåQRVWL� DQLPDFt� R� SUYHN� LQWHUDNWLYLW\�� YL]� WDNp
NDSLWROD� ������� 3URYiGt� VH� H[SRUW� PRGHOX� GR� YKRGQpKR� IRUPiWX�� 'QHV� MH� YHOPL
UR]ãt HQêP�IRUPiWHP�950/��9LUWXDO�5HDOLW\�0DUNXS�/DQJXDJH�YL]�>L��@��
å� .RQWUROD�GDW�±�SURYiGt�VH�SRURYQiQtP�NRQWUROQtFK�KRGQRW��QHMþDVW ML�GpONRYêFK�
P HQêFK�S tPR�QD�REMHNWX�D�Y�PRGHOX�
å� 9êVWXSQt�RSHUDFH�±�SURYiGt�VH�WLVN�SRåDGRYDQêFK�JUDILFNêFK�YêVWXS �D�S tSDGQ
H[SRUW�YêNUHV �GR�VWDQGDUGQtFK�IRUPiW �GDW�

9êVOHGN\� ]SUDFRYiQt� GDW� PRKRX� PtW� U ]QRX� IRUPX�� YL]� REUi]HN� ������ )RUP\� GDW�
SRåDGRYDQp�]DGDYDWHOL�Y�UiPFL��ý5�Y�VRXþDVQp�GRE ��DQDO\]XMH�EOtåH�NDSLWROD�����

2EUi]HN�������YãHVWUDQQp�Y\XåLWt��'�PRGHOX
=�KOHGLVND�WYRUE\�SURVWRURYêFK�LQIRUPDþQtFK�V\VWpP �SDPiWNRYêFK�REMHNW �MH�PRåQR
tFL�� åH� YêVOHGNHP�P LFNêFK� D� ]SUDFRYDWHOVNêFK� SUDFt� P åH� EêW� SURVWRURYê� PRGHO�
7HQWR� SURVWRURYê� PRGHO� XPRå XMH� PM�� WYRUEX� YL]XDOL]DFt�� DQLPDFt� D� S tSDGQ
G\QDPLFNpKR� PRGHOX�� -H� WR� PRGHO� V�Y\VRNêP� SRWHQFLiOHP�� DYãDN� ViP� R� VRE � MH�
Y\XåLWHOQê� SRX]H� RPH]HQ � D� VStãH� MHGQRUi]RY � �QDS �� SUR� SUHVHQWDFL��� -HKR� GDOãt
��HIHNWLYQ Mãt���Y\XåLWt�O]H�VSDW RYDW�Y�REODVWL�WYRUE\�LQIRUPDþQtFK�V\VWpP ��-DNR�S HVQê
SURVWRURYê�PRGHO�REMHNWX�VH�P åH�VWiW�MHMLFK�JHRPHWULFNêP�]iNODGHP��UiPFHP���'DOãt
]SUDFRYiQt� WRKRWR�PRGHOX�SDN�VP XMH�N�SUHFL]QtPX�S HYRGX�GR� IRUP\�G\QDPLFNpKR
PRGHOX� �S HYRGX�EH]�]WUiW\� LQIRUPDFt��D�SURSRMHQt� WRKRWR�PRGHOX�QD�QHJHRPHWULFNi
GDWD��EOtåH�YL]�NDSLWROD���
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����$QDOê]D�VRXþDVQpKR�VWDYX���SR L]RYiQt�GRNXPHQWDFH
9�S HGFKR]tP� WH[WX� E\O\� XYHGHQ\� VRXþDVQp� PHWRG\� VE UX� JHRPHWULFNêFK� GDW�� D
WHFKQRORJLH� MHMLFK� ]SUDFRYiQt�� 7HRUHWLFNp� SR]QiQt�PHWRG� YãDN� MHãW � QLF� NRQNUpWQtKR
QH tNi� R� WRP�� MDN� Y\SDGi� UHiOQi� VLWXDFH� Y�SUD[L�� $QDOê]D� VRXþDVQp� VLWXDFH� S L
SR L]RYiQt�QRYp�JHRPHWULFNp�GRNXPHQWDFH�MH�QiSOQt�WpWR�NDSLWRO\�
=D� ~þHOHP� ]tVNiQt� DOHVSR � ]iNODGQtKR� QiKOHGX� QD� GRVWXSQRVW� DUFKLYQt� SOiQRYp
GRNXPHQWDFH� MVHP� GiOH� SURYHGO� GRWD]� GR�$UFKLYX� SOiQRYp� D� JUDILFNp� GRNXPHQWDFH
6Ò33� QD� Y\KOHGiQt� H[LVWXMtFt� GRNXPHQWDFH� Y\EUDQêFK� SDPiWNRYêFK� REMHNW �
9êVOHGN\�Y\KOHGiYiQt�Y�DUFKLYHFK�6Ò33�D�6Ò5302�MVRX�XYHGHQ\�Y�WpWR�NDSLWROH�

�����'RWD]QtN�SUR�GRGDYDWHOH�JHRPHWULFNêFK�GDW
6LWXDFH� Y�REODVWL� SR L]RYiQt�P LFNp� GRNXPHQWDFH� SDPiWNRYêFK� REMHNW � VH� SR� URFH
�����YHOPL�]P QLOD��-DN� MLå�E\OR�XYHGHQR��GR�URNX������E\OD�GRNXPHQWDþQt�þLQQRVW
SURYiG QD� VWiWQtPL� SRGQLN\� D� S HGHYãtP� SDN� RUJDQL]DFt� 6Ò5302�� 7DN� Y]QLNOD
ERKDWi� NROHNFH� SR t]HQp� GRNXPHQWDFH�� YL]� YêãH�� 3R� URFH� ����� VH� VLWXDFH� Y�REODVWL
JHRGH]LH� XYROQLOD� D� RWHY HO� VH� SURVWRU� SUR� Y]QLN� JHRGHWLFNêFK� NDQFHOi t�� 3R]LFH
6Ò5302�VH�SRVWXSQ �RVODERYDOD��PM��WDNp�RGFKRGHP�]NXãHQêFK�SUDFRYQtN ��NWH t�VL
]DNOiGDOL� YODVWQt� ILUP\� V�U ]QRX� VSHFLDOL]DFt�� YL]� GiOH�� $þNROLY� 6Ò5302� GiOH
H[LVWXMH��QiSO �MHKR�þLQQRVWL�VH�]~åLOD�D�SRVXQXOD��QDS ��]SUDFRYiQt�6+3��
6RXþDVQê� VWDY� MH� WDNRYê�� åH� QHH[LVWXMH� ~VW HGQt� LQVWLWXFH�� NWHUi� E\� VH� YH� Y WãtP
P tWNX� GRNXPHQWDFt� ]DEêYDOD�� 6� GRNXPHQWDFt� SDPiWNRYêFK� REMHNW � VH� S L� VYp
þLQQRVWL�VHWNDOR�YH�Y Wãt�þL�PHQãt�Pt H�PQRKR�JHRGHWLFNêFK�NDQFHOi t��9HONi�Y WãLQD
NDQFHOi t�� YL]� >L��@�� WDNp� PH]L� W\SHP� ]SUDFRYiYDQêFK� þLQQRVWt� XYiGt� �� =DP HQt
VNXWHþQpKR�VWDYX�REMHNWX�±�NDP�VH�GRNXPHQWDFH�SDPiWNRYêFK�REMHNW � DGt��3 HVWRåH
SUiFH� Y�REODVWL� SDPiWHN� Y\åDGXMH� GHOãt� SUD[L�� ]NXãHQRVWL� D� VSHFLiOQt� S tVWXS�
PQRKRNUiW�WRPX�WDN�QHQt�D�WR�þDVWR�QD�~NRU�NYDOLW\�SR t]HQp�GRNXPHQWDFH�
3UR� ~þHO\� ]MLãW Qt� VRXþDVQpKR� VWDYX� Y�REODVWL� SR L]RYiQt� P LFNp� GRNXPHQWDFH
SDPiWNRYêFK�REMHNW �MVHP�]YROLO�IRUPX�GRWD]RYDFtKR�SU ]NXPX��&HOê�SU ]NXP�VH
VNOiGDO� ]�Q NROLND� ]iNODGQtFK� NURN � �� IRUPXODFH� RWi]HN�� YêE U� UHVSRQGHQW �� YODVWQt
GRWD]RYiQt��Y\KRGQRFHQt�D�]iY U\�
å� )RUPXODFH� RWi]HN� ±� N�SRGFK\FHQt� FHOp� ãNiO\� VOHGRYDQêFK� SDUDPHWU � MVHP
IRUPXORYDO�FHONHP�VHGP�RWi]HN��-HGQRWOLYp�RWi]N\�XGiYi�QiVOHGXMtFt�S HKOHG�
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å� 9êE U�UHVSRQGHQW �±�QD�SRGNODG �RVREQtFK�NRQWDNW �D�GDOãtFK�GRSRUXþHQt� MVHP
]SUDFRYDO� D� Y�SU E KX� SU ]NXPX� MHãW � GRSOQLO�� VH]QDP� FHONHP� ��� JHRGHWLFNêFK
NDQFHOi t�� 7\WR� NDQFHOi H� VH� GRNXPHQWDFt� SDPiWNRYêFK� REMHNW � ]DEêYDMt� YH� Y Wãt
Pt H�� 9\EUDQp� NDQFHOi H� S VREt� S HGHYãtP� Y�UHJLRQX� ýHFK� D� PDMt� VYp� KODYQt� VtGOR
Y�3UD]H� �NURP � MHGQp� ±� 3O]H ��� -GH� R� ILUP\� U ]Qp� YHOLNRVWL� D� WR� RG� MHGQRKR� Då
N�GHVtWNiP�]DP VWQDQF ��-H�W HED�SRGRWNQRXW��åH�]D�VRXþDVQp�VLWXDFH�QHQt�SUR�E åQRX
JHRGHWLFNRX� NDQFHOi � PRåQp� VSHFLDOL]RYDW� VH� SRX]H� QD� REODVW� GRNXPHQWDFH
KLVWRULFNêFK� SDPiWHN�� 9H� W HWLQ � ]�Y\EUDQêFK� NDQFHOi t� SUDFXMt� ]DP VWQDQFL� G tYH
Q MDN�VSROXSUDFXMtFt�VH�6Ò5302�
å� 9ODVWQt�GRWD]RYiQt�±�YODVWQt�GRWD]RYiQt� MVHP�Y�RVPL�S tSDGHFK�SURYHGO� IRUPRX
RVREQtKR� VHWNiQt� D� t]HQp� GLVNXVH� QDG� XYHGHQêPL� RWi]NDPL�� 9�RVWDWQtFK� S tSDGHFK
MVHP�YROLO�IRUPX�RVORYHQt�SURVW HGQLFWYtP�HOHNWURQLFNp�SRãW\�
å� 9\KRGQRFHQt�D�]iY U\�MVRX�QiSOQt�QiVOHGXMtFt�NDSLWRO\�
'RWD]RYDFt�SU ]NXP�MVHP�XVNXWHþQLO�Y�SU E KX�P VtFH�NY WQD������

�����9êVOHGN\�GRWD]QtNRYpKR�SU ]NXPX
=�FHONHP� GYDQiFWL� Y\EUDQêFK� JHRGHWLFNêFK� NDQFHOi t� MLFK� E\OR� S W� RVORYHQR
SURVW HGQLFWYtP� HOHNWURQLFNp� SRãW\�� 7HQWR� ]S VRE� VH� YãDN� QHRVY GþLO�� QHER
]�RVORYHQêFK�NDQFHOi t�RGSRY G OD�SRX]H�MHGQD��-LVWRX�UROL�VHKUiOD�WDNp�RVREQt�]QDORVW
þL� GRSRUXþHQt� D� QHFKX � SRVN\WRYDW� SRGUREQ Mãt� LQIRUPDFH� R� FKRGX� NDQFHOi H�� .H
]SUDFRYiQt� YêVOHGN � MVHP� WHG\� SRXåLO� ~GDMH� SRVN\WQXWp� FHONHP� RG� RVPL� NDQFHOi t�
9êVOHGN\�GRWD]RYDFtKR�SU ]NXPX�XYiGtP�SR�MHGQRWOLYêFK�RWi]NiFK�

þ��� .GR�MH�]DGDYDWHOHP�9DãLFK�]DNi]HN"
�3UR�NRKR�VH�Y�VRXþDVQp�GRE �GRNXPHQWDþQt�SUiFH�SURYiG Mt"�

þ��� 3UR�MDNê�~þHO�VH�GRNXPHQWDFH�SURYiGt"
�0iWH�S HGVWDYX�FR�VH�V�GDW\�GiOH�G MH"�

þ��� -DNê�W\S�YêVWXSX�MH�GQHV�SRåDGRYiQ"
�'LJLWiOQt�IRUPD�±��'���';�SDStURYi�IRUPD"�

þ��� -DNp�SRXåtYiWH�GRNXPHQWDþQt�PHWRG\"
þ��� -DNê�MH�SRWHQFLiO�9iPL�SR t]HQêFK�GDW�SUR�WYRUEX��'�PRGHOX"

�1DS ��SR tGtWH��'��DOH�YêVWXS�MH�SRåDGRYiQ��'��YL]�VWHUHR�IWJP���±�MGH�R
S tSDGQRX�EXGRXFt�PRåQRVW�SUiFH�S tPR�V��'�GDW\��

þ��� -DNi�MH�VLWXDFH�QD�WUKX"
�7HQGHQFH�±�SRþHW�]DNi]HN��NYDOLWD��SRþHW�D�~URYH �ILUHP�DM��

þ��� 9DãH�GDOãt�]NXãHQRVWL�]�WpWR�REODVWL��SUREOHPDWLFNi�PtVWD�DSRG�
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♦� 2Wi]ND�þtVOR��� .GR�MH�]DGDYDWHOHP�9DãLFK�]DNi]HN"
ÒþHOHP�RWi]N\�E\OR�]MLVWLW��]�MDNêFK�REODVWt�SRFKi]HMt�]DGDYDWHOp�]DNi]HN�WêNDMtFtFK�VH
]KRWRYHQt�P LFNp�GRNXPHQWDFH�SDPiWHN��9êVOHGN\�GRWD]RYiQt�VKUQXMH�JUDI�����

=�JUDIX�MH�SDWUQp��åH�KODYQtP�REMHGQDWHOHP
QRYp� P LFNp� GRNXPHQWDFH� MH� DUFKLWHNW� ±
SURMHNWDQW�� NWHUê� E\O� XYHGHQ� X� YãHFK
UHVSRQGHQW �� 1iVOHGXMH� SDPiWNi � D� MHãW
VWDWLN� ]DXMtPi� YtFH� MDN� W HWLQRYê� SRGtO�
2VWDWQt� XYHGHQt� ]DGDYDWHOp� ±� YODVWQtN
REMHNWX��UHVWDXUiWRU��VSUiYQt�LQVWLWXFH���P O\
MLå�MHQ�PHQãLQRYê�SRGtO�

♦� 2Wi]ND�þtVOR��� 3UR�MDNê�~þHO�VH�GRNXPHQWDFH�SURYiGt"
ÒþHOHP� RWi]N\� E\OR� ]MLVWLW�� ]D� MDNêP� ~þHOHP� ]DGDYDWHO� Y\KRWRYHQt� GRNXPHQWDFH
]DGiYi��9êVOHGN\�GRWD]RYiQt�VKUQXMH�JUDI�����

9ãLFKQL� UHVSRQGHQWL� VKRGQ � XYHGOL� MDNR
KODYQt� ~þHO� ]SUDFRYiQt� GRNXPHQWDFH� �
WYRUEX� SRGNODG � SUR� SURMHNþQt� SUiFH�� 7\WR
SUiFH� VH� WêNDO\� REQRY\�� NRQ]HUYDFH�
FHONRYp� UHNRQVWUXNFH�� GtOþtFK� SUDFt
Y�LQWHULHUHFK� D� H[WHULHUHFK�� -DNR� GDOãt� E\O\
XYHGHQ\�±�GRNXPHQWDFH���SUHVHQWDFH�D�WDNp
SRGNODG\� SUR� SU ]NXPQRX� þL� EDGDWHOVNRX
þLQQRVW�

♦� 2Wi]ND�þtVOR���� -DNê�W\S�YêVWXSX�MH�GQHV�SRåDGRYiQ"
ÒþHOHP� RWi]N\� E\OR� ]MLVWLW�� MDNp� PDMt� ]DGDYDWHOp� SRåDGDYN\� QD� IRUPX� YêVWXSX�
9êVOHGN\�GRWD]RYiQt�VKUQXMH�JUDI�����

8�YãHFK�UHVSRQGHQW �E\O�XYHGHQ�MDNR�KODYQt
W\S�YêVWXSX��'��7HQWR�YêVWXS�E\O�S HGiYiQ
YH� IRUP � SDStURYp� L� GLJLWiOQt�� S LþHPå� E\O
]G UD]Q Q� Yê]QDP� SDStURYp� IRUP\�
3RåDGRYDQi� IRUPD� YêVWXSX� VH� WDNp� OLãLOD
SRGOH� ]iMPX� NRQNUpWQtKR� ]DGDYDWHOH�
9 WãLQD� UHVSRQGHQW � Pi� WDNp� ]NXãHQRVWL� V

�
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�'�W\SHP�YêVWXS ��7\WR�YêVWXS\�VH�YãDN�]DWtP�]SUDFRYiYDMt�SRX]H�RNUDMRY ��8YiG Q\�E\O\
W\WR�REODVWL��NGH�VH�WHQWR�W\S�Y\XåtYi�±�GHWDLO\��SUHVHQWDFH��'07�±�YL]XDOL]DFH�
♦� 2Wi]ND�þtVOR��� -DNp�SRXåtYiWH�GRNXPHQWDþQt�PHWRG\"
ÒþHOHP� RWi]N\� E\OR� ]MLVWLW�� MDNêPL� PHWRGDPL� SURYiG Mt� JHRGHWLFNp� NDQFHOi H� VE U
JHRPHWULFNêFK�GDW��9êVOHGN\�GRWD]RYiQt�VKUQXMH�JUDI�����

9\XåLWt� SRX]H� JHRGHWLFNp� PHWRG\
GRNXPHQWDFH� XYHGOD� MHQ� PHQãLQD
UHVSRQGHQW �� 9 WãLQD� UHVSRQGHQW
Y\XåtYi� NRPELQDFH� PHWRG�� 1 NWHUp
JHRGHWLFNp� NDQFHOi H� Hãt� SR t]HQt
IRWRJUDPPHWULFNpKR� ]DP HQt� WDNp
IRUPRX� VXEGRGiYHN� RG� VSROXSUDFXMtFtFK
ILUHP�

♦� 2Wi]ND�þtVOR��� -DNê�MH�SRWHQFLiO�9iPL�SR t]HQêFK�GDW�SUR�WYRUEX��'�PRGHOX"
ÒþHOHP� RWi]N\� E\OR� ]MLVWLW�� ]GD� W\S� SR t]HQêFK� GDW� XPRå XMH� WYRUEX� �'� PRGHOX�
9êVOHGN\�GRWD]RYiQt�VKUQXMH�JUDI�����

1DSURVWi�Y WãLQD�UHVSRQGHQW �XYHGOD��åH
W\S� MLPL� SR t]HQêFK� GDW� XPRå XMH
Y\WYR LW� QiVOHGQ � �'� PRGHO� REMHNWX�
/LãLOD� E\� VH� SRX]H� SRXåLWi� WHFKQRORJLH
WYRUE\�PRGHOX�

♦� 2Wi]ND�þtVOR��� -DNi�MH�VLWXDFH�QD�WUKX"
ÒþHOHP�RWi]N\�E\OR�]tVNDW�]iNODGQt� LQIRUPDFL�R�WRP��MDN�WR�Y�VRXþDVQp�GRE �Y\SDGi
QD�WUKX�GRNXPHQWDFH�SDPiWNRYêFK�REMHNW �
âLUãt� FKDUDNWHU� RWi]N\� QHXPRå XMH� NYDQWLILNRYDW� S tPR� MHGQRWOLYp� RGSRY GL�� 3RGREQp
RGSRY GL�MVRX�VGUXåHQ\�GR�VNXSLQ��NWHUp�MVRX�XYHGHQ\�SRGOH�SULRULW\�D�GiOH�Y\VY WOHQ\�

��� Y]WDK�]DGDYDWHO�±�GRGDYDWHO
��� Y]WDK�þDV�±�FHQD�±�NYDOLWD��S HVQRVW�
��� SRþHW�ILUHP��SRþHW�]DNi]HN

*UDI������� �GRNXPHQWDþQt�PHWRG\
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$G���±�Y WãLQD�RVORYHQêFK� ILUHP�XYiG OD�� åH�YHONRX� UROL� KUDMH�Y\EXGRYiQt� VWiOpKR
RNUXKX�]iND]QtN ��]DGDYDWHO �]DNi]HN���'iOH� MDVQp�Y\PH]HQt�REVDKX�GRNXPHQWDFH
VPORXYRX� �~URYH � GHWDLOX� DM��� D� REHFQ � ~URYH � NRPXQLNDFH� PH]L� ]DGDYDWHOHP� D
]SUDFRYDWHOHP��Y]iMHPQp�SRUR]XP Qt�±�FR�RQL�FKW Mt�Y��FR�PL�P åHPH�QDEtGQRXW��
$G� �� ±� YHOPL� þDVWR� E\O� ]PtQ Q� WODN� ]H� VWUDQ\� ]DGDYDWHO � QD� U\FKOp� GRGiQt� SRNXG
PRåQR� ]D� Qt]NRX� FHQX�� 7R�Pi� ]D� QiVOHGHN� SRXåtYiQt�PpQ � S HVQêFK� WHFKQRORJLt�
PpQ � SHþOLYRX� SUiFL� D� FHONRY � VStãH� SRNOHV� NYDOLW\� �WM�� S HVQRVWL�� Y�WpWR� REODVWL�
1 NROLNUiW�WDNp�]D]Q OR��åH���Qt]Np�FHQ\�QLþt�RERU�
$G���±�]�RGSRY Gt�GRWD]RYDQêFK�MH�PRåQR�XVX]RYDW��åH�Dþ�Pi�SRþHW�]DNi]HN�VStãH
VWDJQXMtFt�QH�OL�NOHVDMtFt�REMHP��GtN\�QDSRMHQt�QD� VWiOp�RGE UDWHOH�Pi�Y WãLQD� ILUHP
VWiOê� WRN� ]DNi]HN�� 1RYp� ILUP\� Y�WpWR� GRE � MLå� SUDNWLFN\� QHY]QLNDMt�� 9\SLVRYDQp
VRXW åH� QD� ]DNi]N\� MVRX� SRGOH� YtFH� RGSRY Gt� S HGHP� ]PDQLSXORYDQp� YH� SURVS FK
QHMQLåãt�FHQ\��NWHUi�YãDN�QHNRUHVSRQGXMH�V�QXWQêPL�QiNODG\�

♦� 2Wi]ND�þtVOR��� 9DãH�GDOãt�]NXãHQRVWL�]�WpWR�REODVWL��SUREOHPDWLFNi�PtVWD�DWG�
ÒþHOHP�RWi]N\�E\OR�]tVNDW�GDOãt�GRSO XMtFt�LQIRUPDFH�R�GDQp�SUREOHPDWLFH�
âLUãt� FKDUDNWHU� RWi]N\� QHXPRå XMH� NYDQWLILNRYDW� S tPR� MHGQRWOLYp� RGSRY GL�� 3RGREQp
RGSRY GL�MVRX�VGUXåHQ\�GR�VNXSLQ�D�GiOH�Y\VY WOHQ\�
�'�GDWD� ±� þDVWRNUiW� E\OD� ]PtQ QD� KODYQt� QHYêKRGD� WRKRWR� W\SX� GDW� ±� Y\VRNi� FHQD�
3RSWiYND�SR�WRPWR�W\SX�GDW�E\�E\OD��DOH�OLPLWXMtFt�MVRX�Y\VRNp�QiNODG\�
1DKRGLORVW� GRNXPHQWDFH� ±� S tVQi� ~þHORYRVW� ]KRWRYRYiQt� GRNXPHQWDFH� YHGH
N�QHXFHOHQRVWL��'RNXPHQWRYiQ\�MVRX�SRX]H�þiVWL�REMHNW ��FK\Et�SURSRMHQRVW�
(YLGHQFH�GRNXPHQWDFH�±�E\OD�]PtQ QD�DEVHQFH�FHQWUiOQt�HYLGHQFH�GRNXPHQWDþQtFK
SUDFt��'RFKi]t�REþDV�N�GXSOLFLWiP���GRNXPHQWRYiQt�MLå�Q NROLNUiW�GRNXPHQWRYDQpKR�
2GERUQRVW�±� VQDKD�SURMHNþQtFK�NDQFHOi t� VQtåLW� QiNODG\� VH�RGUiåt� L� Y�WRP�� åH�SUiFH
SURYiG Mt�YODVWQtPL�VLODPL��2GERUQêP�ILUPiP�]DGiYDMt�SRX]H�VSHFLiOQt�SUiFH�

�����'RVWXSQRVW�DUFKLYQtFK�GDW
'RVWXSQRVW�DUFKLYQt�SOiQRYp�GRNXPHQWDFH�MVHP�VWXGRYDO�MHQ�YHOPL�RNUDMRY ��3URYHGO
MVHP�GRWD]�GR�$UFKLYX�SOiQRYp�D�JUDILFNp�GRNXPHQWDFH�6Ò33�QD�Y\KOHGiQt�H[LVWXMtFt
GRNXPHQWDFH� ��� Y\EUDQêFK� SDPiWNRYêFK� REMHNW �� -HGQi� VH� R� YH HMQRVWL� S tVWXSQp
REMHNW\��S HYiåQ �KUDG\�D�]iPN\�Y�REODVWL�MLåQtFK�ýHFK��2�YêE UX�REMHNW �SRMHGQiYi
EOtåH�NDSLWROD������9êVOHGHN�GRWD]X�XGiYi�QiVOHGXMtFt�WDEXOND�
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3UDFRYQtN\�DUFKLYX�E\OD�Y�DUFKLYHFK�6Ò33�D�6Ò5302�Y\KOHGiQD�KLVWRULFNi�SOiQRYi
GRNXPHQWDFH�N���]�FHONHP����Y\EUDQêFK�REMHNW ��'RNXPHQWDFH�E\OD�U ]QpKR�VWi t�D
ãOR�S HYiåQ �R�NRPSOHWQt�]DP HQt�REMHNW �

�����9\KRGQRFHQt�D�]iY U\
%\O� XVNXWHþQ Q� GRWD]QtNRYê� SU ]NXP�� MHKRå� FtOHP� E\OD� DQDOê]D� VRXþDVQpKR� VWDYX
Y�REODVWL� SR L]RYiQt� QRYp� P LFNp� GRNXPHQWDFH� SDPiWNRYêFK� REMHNW �� =� ��
RVORYHQêFK� ILUHP� VH� SRGD LOR� ]tVNDW� RGSRY GL� RG� ��� 3 HVWR� MH�� P\VOtP�� PRåQR
SRYDåRYDW� WHQWR� Y]RUHN� ]D� GRVWDWHþQ � UHSUH]HQWDWLYQt�� DOHVSR � SRNXG� MGH� R� ILUP\
JHRGHWLFNp� �QLNROL� SURMHNþQt� NDQFHOi H� D� SDPiWNRYp� ~VWDY\��� 'RWD]RYDQp� ILUP\� VH
]DP RYiQtP�SDPiWHN�]DEêYDMt�V\VWHPDWLþW ML�QHå�RVWDWQt�ILUP\��NWHUp�REþDV�WDNp�SUiFL
WRKRWR�GUXKX�G ODMt��7UK�]DP RYiQt�SDPiWHN�GQHV�SDW t�N�PHQãtP�D�PpQ �OXNUDWLYQtP�
=�YêVOHGN �SU ]NXPX�SO\QH��åH�QHMþDVW MãtP�]DGDYDWHOHP�]DNi]HN�MH�GQHV�DUFKLWHNW�±
SURMHNWDQW�� 7HQ� ]SUDFRYDQRX� GRNXPHQWDFL� SRXåtYi� MDNR� SRGNODG� SUR� SURMHNþQt
þLQQRVW�� 9 WãLQRX� SRåDGXMH� GRNXPHQWDFL� �'� MDN� Y�SDStURYp� SRGRE � �MH� VWiOH� YHOPL
Y\VRNR� FHQ Qi��� WDN� Y�GLJLWiOQt� SRGRE �� �'� GRNXPHQWDFH� VH� SRXåtYi� ]DWtP� SRX]H
RNUDMRY � KODYQ � SUR� GRNXPHQWDFL� GHWDLO �� *HRGHWLFNp� ILUP\� SRXåtYDMt� FHORX� ãNiOX
GRNXPHQWDþQtFK� PHWRG� D� Q NWHUp� ILUP\� PHWRG\� NRPELQXMt�� =SUDFRYDWHOp� VKRGQ
XYiG Mt��åH�IRUPD�S HGiYDQêFK�GDW�QHEUiQt�Y\XåLWt�SUR�WYRUEX��'�PRGHOX�REMHNWX�

.G\�D�NGR�]SUDFRYDO 0 tWNR�D�W\S�GDW2EMHNW���W\S 6Ò33 6Ò5302 6Ò33 6Ò5302
���ýHUYHQi�/KRWD ] i&j�kli6mon i6p i&q�qFm �

���5RåPEHUN K i&j6r6stmvu i&j�w�w�x�j�qFmyi i6p i&q�qFm � i6p k�q � i&q�qFm8z
���9LPSHUN ] i&j�w6rlm{i i6p k�qFm �

���6WUDNRQLFH K i&j6r�rlm{i i&j6r�rlm{i i6p k�qFm � i6p k�qFm �

���%HFK\Q ] i&j�k�q�x�r�|Fm}i i&j�w6r�x�w�|Fmyi i6p i&q�qFm � i6p k�qFm �

���'DþLFH ]
���1RYp�+UDG\ K
���=ODWi�.RUXQD N
���äXPEHUN W
����0LOHYVNR N
����7iERU U

'RNXPHQWDFH�QHQDOH]HQD

=NUDWN\���W\S�REMHNWX������K�±�KUDG���]�±�]iPHN���N�±�NOiãWHU���W�±�WYU]���U�±�UDGQLFH
���������������]SUDFRYDO�����������±�6Ò5302����±�ÒVWDY�JHRGH]LH�D�NDUWRJUDILH����±�MLQê�]SUDFRYDWHO
���������������W\S�GDW��������������]�±�]DP HQt��V�±�VWXGLH�������������������������������������������W\S�DUFKLYX

7DEXOND�������GRVWXSQRVW�DUFKLYQt�GRNXPHQWDFH
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6LWXDFL� QD� WUKX� KRGQRWt� ]SUDFRYDWHOp� ]D� YFHONX� VWDELOL]RYDQRX�� +ODYQt� SUREOpP� YLGt
Y�WODNX� ]H� VWUDQ\� ]DGDYDWHO � QD� U\FKORVW� GRGiQt� D� Qt]NRX� FHQX�� FRå�Pi� ]D� QiVOHGHN
FHONRYê�SRNOHV�~URYQ �]SUDFRYDQêFK�SURMHNW ��D�WXGtå�L�RERUX�
=�REHFQpKR�KOHGLVND�]SUDFRYDWHOp�XYiG Mt��åH�S HV�SRSWiYNX�SR��'�GDWHFK�EUiQt�MHMLFK
Y WãtPX� Y\XåLWt� FHQD� MHMLFK� SR t]HQt�� &Rå� MH� PM�� Y�SURWLNODGX� V�RWi]NRX� QHH[LVWHQFH
FHQWUiOQt� HYLGHQFH� ]SUDFRYDQêFK� SURMHNW �� NWHUi� YHGH� REþDV� N�GXSOLFLWiP� YH
]SUDFRYiQt�±�D�WHG\�]E\WHþQ �Y\QDORåHQêP�ILQDQFtP�
)DNWRU\� VSROXS VREtFt� GQHV� QD� YROEX� WHFKQRORJLH� S L� ]SUDFRYiQt� ]DNi]HN� VKUQXMH
QiVOHGXMtFt�REUi]HN�

2EUi]HN�������IDNWRU\�S VREtFt�QD�YROEX�WHFKQRORJLH
=D�~þHOHP�]tVNiQt�]iNODGQt�LQIRUPDFH�R�GRVWXSQRVWL�DUFKLYQtFK�GDW�E\O�]DGiQ�GRWD]�GR
$UFKLYX�SOiQRYp�GRNXPHQWDFH�6Ò33��.�WpP �SRORYLQ �REMHNW � VH�SRGD LOR�Q MDNRX
DUFKLYQt� GRNXPHQWDFL� GRKOHGDW�� -H� YHOPL� SUDYG SRGREQp�� åH� S L� Y\KOHGiYiQt� QD
GDOãtFK�VWXSQtFK�DUFKLY �D�L�S tPR�QD�REMHNWHFK�E\�SRþHW�Y\KOHGDQp�GRNXPHQWDFH�MHãW
Y]URVWO�

����1iYUK�WHFKQRORJLH�±�WYRUED��'�PRGHOX
1D�SRGNODG �MLå� HþHQpKR�E\�]iY U�NDSLWRO\�PRKO�WYR LW�QiYUK�LGHiOQt�WHFKQRORJLH�SUR
WYRUEX� �'� PRGHO � REMHNW � ±� VSO XMtFt� MHGQX� ]�KODYQtFK� SRGPtQHN� ±� FR� QHMQLåãt
QiNODG\�
3 HGHP� MH� SRW HED� tFL�� åH� GQHV� MHãW � ]DGiQt� ]DNi]N\� ±� Y\WYR LW� SURVWRURYê� PRGHO
REMHNWX� SUR� ~þHO\� LQIRUPDþQtKR� V\VWpPX� ±� QHH[LVWXMH�� YL]� NDSLWROD� ����� 3URVWRURYp
PRGHO\� MVRX�� SRNXG� Y EHF� Y]QLNDMt�� Y\WYi HQ\� Y�MLQêFK� VRXYLVORVWHFK�� .RQFHSW
WHFKQRORJLH�WYRUE\�WDNRYpKR�PRGHOX�MH�S HGORåHQ�]GH�
9�QDYUKRYDQpP� HãHQt� MGH� R� NRPELQDFL� Y\XåLWt� DUFKLYQtFK� GDW� V�QRYêP� P HQtP�
3RNXG� MVRX� DUFKLYQt� GDWD� GRVWXSQi� D� MH� RY HQD� MHMLFK� YKRGQRVW� SUR� WYRUEX�PRGHOX
�UHYL]H�GDW�� YL]� WDNp�NDSLWROD������� SDN� MH�PRåQp�EX � MH� S tPR�SRXåtW�� QHER� SURYpVW
MHMLFK� DNWXDOL]DFL� þL� GRSOQ Qt�� 3 HVQRVW� DUFKLYQtFK� GDW�� KRGQRFHQi� SRGOH� GRVDåLWHOQp
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JUDILFNp� S HVQRVWL� MH� Y WãLQRX� GRVWDWHþQi� �REY\NOi� P tWND� ������ ������ PD[�� �����
3ODWt� WR� ]D� S HGSRNODGX�� åH� X� LQIRUPDþQtKR� V\VWpPX� REHFQ � QHY\åDGXMHPH� QHMY\ããt
GRVDåLWHOQRX�S HVQRVW�
$NWXDOL]DFH� D� GRSOQ Qt� E\� VH� SURYHGOR� Y\XåLWtP� YKRGQêFK� P LFNêFK� PHWRG�� 0tUD
GRGDWHþQêFK�P LFNêFK�SUDFt�E\� WDNp�E\OD�PtURX� ILQDQþQt�QiURþQRVWL� SURMHNWX� �GDOãt
S LGDQp� QiNODG\��� .RQFHSW� WHFKQRORJLH� Y\XåtYDMtFt� YãHFK� YH� �� NDSLWROH� ]PtQ QêFK
SRMP �MH�XYHGHQ�QD�QiVOHGXMtFtP�REUi]NX�

2EUi]HN�������NRQFHSW�WHFKQRORJLH�±�WYRUED��'�PRGHOX�SUR�~þHO\�,6
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����6KUQXWt
9�WpWR� NDSLWROH� MH� SRGiQD� VRXKUQQi� LQIRUPDFH� R� VRXþDVQêFK� PHWRGiFK� VE UX
JHRPHWULFNêFK�GDW��3UR�NDåGRX�]�PHWRG�MH�XYHGHQD�WHFKQRORJLH�]SUDFRYiQt�SR t]HQêFK
GDW� D� REODVW� DSOLNDFt�� -VRX� ]GH� ]PtQ Q\� Q NWHUp� QRYp� S tVWXS\�� NWHUp� VH� REMHYLOL
Y�SRVOHGQtFK� OHWHFK� ±� QDS �� �'� Y�� �'� S tVWXS� S L� JHRGHWLFNêFK� PHWRGiFK�� þL� QRYi
PHWRGD���ODVHURYp�VNHQRYiQt�
-DNR� ]GURM� GDW� SUR� WYRUEX� SURVWRURYêFK� PRGHO � MH� PRåQR� Y\XåtW� WDNp� KLVWRULFNRX
GRNXPHQWDFL��-VRX�SRGUREQ �XYHGHQ\�RPH]XMtFt�IDNWRU\�SUR�SRXåLWt�W FKWR�GDW��]GURMH
GDW�D�MH�]PtQ QD�WHFKQRORJLH�MHMLFK�]SUDFRYiQt�
=SUDFRYiQt� ]tVNDQêFK� GDW� MH� SRMHGQiQR� V�RKOHGHP� QD� WYRUEX� �'� PRGHO � REMHNW
V�RGND]HP�N�EXGRXFtPX�Y\XåLWt�PRGHO �Y�SURVWRURYêFK�LQIRUPDþQtFK�V\VWpPHFK�
$QDOê]D� VRXþDVQpKR� VWDYX� GRNXPHQWDFH� SDPiWNRYêFK� REMHNW � MH� ]DORåHQD� QD
SURYHGHQpP� GRWD]QtNRYpP� SU ]NXPX� SRVN\WRYDWHO � GDW� ±� JHRGHWLFNêFK� ILUHP�
2EVDKHP� DQDOê]\� MVRX� �� ~þHO�� W\S� D� IRUPD� ]SUDFRYiYDQp� GRNXPHQWDFH�� SRXåtYDQp
P LFNp�PHWRG\�D�REHFQi�VLWXDFH�Y�]iMPRYp�REODVWL��]DGDYDWHOp��WUK�DSRG���
2EODVW� GRVWXSQRVWL� DUFKLYQt� GRNXPHQWDFH� MH� WHVWRYiQD� QD� Y]RUNX� ��� SDPiWNRYêFK
REMHNW �S L�Y\XåLWt�IRQG �GYRX�QHMG OHåLW MãtFK�DUFKLY �SOiQRYp�GRNXPHQWDFH�
.RQFHSW� WHFKQRORJLH� WYRUE\� SURVWRURYpKR� PRGHOX� REMHNWX� SUR� ~þHO\� LQIRUPDþQtKR
V\VWpPX� MH� XYHGHQ� Y�]iY UX� NDSLWRO\�� -H� SRVWDYHQ� QD� NRPELQDFL� DUFKLYQtFK� GDW� V�
QRYêP�P HQtP��3 L� MHKR� QiYUKX� DXWRU� Y\XåLO� IDNWD� D� LQIRUPDFH� V�QLPLå� VH� Y�UiPFL
SUiFH�QD�WpWR�NDSLWROH�]DEêYDO�


