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3UiFH� VH� ]DEêYi� SRVRX]HQtP� Y\EUDQêFK� 2SHQ� 6RXUFH� *,6� QiVWURM � ]�KOHGLVND�
PRåQRVWL� WYRUE\� NDUWRJUDILFNêFK� YêVWXS �� 3RVX]RYDQêPL� SURJUDP\� MVRX� 4*,6�� X',*� D�
*5$66��9�SUiFL� MVRX�Y\VY WOHQ\�]iNODGQt�SRMP\�]�REODVWL� NDUWRJUDILH��'DOãt�þiVW� VH� ]DEêYi�
WYRUERX� NDUWRJUDILFNêFK� YêVWXS �� MDNR� MVRX� WHPDWLFNp� PDS\�� 7R� ]QDPHQi� SRSLVHP�
GRYHGQRVWt�� IXQNFt�D�YODVWQRVWt� W FKWR�SURJUDP ��SRPRFt�QLFKå�E\�P O�EêW�XåLYDWHO� VFKRSHQ�
GDQp�YêVWXS\�Y\WYR LW��.URP �WRKR�MVRX�]GH�XYHGHQ\�L�Q NWHUp�SUREOpP\��VH�NWHUêPL�VH�P åH�
XåLYDWHO� S L� SUiFL� VHWNDW�� 1D� ]iY U� MVRX� ]KRGQRFHQ\� YãHFKQ\� PRåQRVWL� WYRUE\� PDS� YH�
Y\EUDQêFK� QiVWURMtFK� WDN�� DE\� XåLYDWHO� Y G O�� FR� NWHUê� SURJUDP� XPt� QHER� QHXPt� D� NWHUê�
]�W FKWR�SURJUDP �P åH�SRXåtW�S L�]SUDFRYiQt�GDQpKR�~NROX���

$EVWUDFW�
7KLV� WKHVLV� GHDOV� ZLWK� DSSUDLVDO� RI� FKRVHQ� 2SHQ� 6RXUFH� *,6� WRROV� LQ� WHUP� RI�

FDUWRJUDSK\�RXWSXWV�FUHDWLRQ�SRVVLELOLW\��7KH�SURJUDPV� ,�FKRVH� WR�DSSUDLVH�DUH�4*,6��X',*�
DQG�*5$66��,Q�WKLV�WKHVLV��WKHUH�LV�DQ�H[SODQDWLRQ�RI�EDVLF�FRQFHSWV�RI�FDUWRJUDSK\��1H[W�SDUW�
GHDOV� ZLWK� WKH� FUHDWLRQ� RI� FDUWRJUDSKLF� RXWSXWV�� VXFK� DV� WKHPDWLF� PDSV�� ,W� PHDQV� WKH�
GHVFULSWLRQ�RI�VNLOOV��IXQFWLRQV�DQG�IHDWXUHV�RI�WKHVH�SURJUDPV��ZKLFK�KHOS�WKH�XVHU�WR�FUHDWH�
WKH�RXWSXWV��)XUWKHUPRUH��WKHUH�LV�D�PHQWLRQ�RI�VRPH�SUREOHPV��ZKLFK�WKH�XVHU�FDQ�IDFH�XS�WR��
$W�WKH�HQG�RI�WKH�WKHVLV�WKHUH�LV�DQ�HYDOXDWLRQ�RI�DOO�SRVVLELOLWLHV�RI�PDSV�FUHDWLRQ�VR�WKDW�WKH�
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XVHU�NQRZV�ZKDW�WKH�SURJUDP�FDQ�DQG�ZKDW�LW�FDQQRW�GR�DQG�ZKLFK�RI�WKHVH�SURJUDPV�FDQ�EH�
XVHG�DW�ZRUN���

ÒYRG�
7DWR�EDNDOi VNi�SUiFH�VH�]DEêYi�SRVRX]HQtP�PRåQRVWt�WYRUE\�NDUWRJUDILFNêFK�YêVWXS �

YH� Y\EUDQêFK� 2SHQ� 6RXUFH� *,6� QiVWURMtFK� D� WR� NRQNUpWQ � Y�SURJUDPHFK� 4XDQWXP� *,6�
�4*,6��� 8VHU�IULHQGO\� 'HVNWRS� ,QWHUQHW� *,6� �X',*�� D� *HRJUDSKLFDO� 5HVRXUFHV� $QDO\VLV�
6XSSRUW�6\VWHP��*5$66����

3UiFH� Pi� ]D� ~NRO� ]MLVWLW�� ]GD� MH� Y�W FKWR� SURJUDPHFK� PRåQp� Y\WYR LW� NDUWRJUDILFNp�
YêVWXS\�� S L� GRGUåHQt� REY\NOêFK� ]iVDG� Y\WYi HQt�PDS�� D� GiOH� SRSVDW� GRYHGQRVWL�� IXQNFH� D�
YODVWQRVWL� W FKWR� SURJUDP �� SRPRFt� QLFKå� E\� P O� EêW� XåLYDWHO� VFKRSHQ� YêVWXS\� Y\WYR LW��
.ODVLFNp� KRGQRFHQt� SURJUDP � VH� WRWLå� REY\NOH� ]DP XMH� QD� YãHFKQ\� GRVWXSQp� IXQNFH� D�
SRSLVXMH� MH�REHFQ ML��SURWR�XåLYDWHO�QHPXVt�KQHG�]MLVWLW�SRW HEQp� LQIRUPDFH��7RWR�SRVRX]HQt�
E\�PX�WR�YãDN�P OR�XVQDGQLW��

9�WH[WX� QHMVRX� UR]HEtUiQ\� YãHFKQ\� PHWRG\� SRXåLWHOQp� S L� WYRUE � PDS�� 3UiFH� VH�
]DP XMH�SRX]H�QD�]iNODGQt�D�QHMþDVW ML�SRXåtYDQp�NDUWRJUDILFNp�YêVWXS\��3RNXG�YãDN�EXGH�
PtW�þWHQi �]iMHP�GR]Y G W�VH�Q FR�EOLåãtKR�R�]SUDFRYiYDQp�SUREOHPDWLFH��P åH�Y\XåtW�Q NWHUê�
]H�]GURM �OLWHUDWXU\��MHMLFKå�VH]QDP�MH�XYHGHQ�Y�]iY UX�SUiFH���

�3UiFH�MH�XUþHQD�S HGHYãtP�YãHP�XåLYDWHO P�2SHQ�6RXUFH�*,6�QiVWURM ��NWH t�VH�FKW Mt�
GR]Y G W� Q FR� YtFH� R� PRåQRVWHFK�� NWHUp� W\WR� SURJUDP\� QDEt]HMt�� VH� ]DP HQtP� QD� WYRUEX�
NDUWRJUDILFNêFK� YêVWXS ��0LPRWR� MH� SUiFH� XUþHQD� WDNp� W P�� NWH t� VH� WYRUE �PDS� Y QXMt� MHQ�
QiUD]RY � S L� ]SUDFRYiYiQt� Q MDNpKR� ~NROX� D� KOHGDMt� MLQRX� DOWHUQDWLYX� QHå� MVRX� NRPHUþQt�
SURJUDP\��

3RXåLWi�GDWD�D�VRIWZDUH�
x� *HRJUDILFNi�GDWD�ý5�SUR�*5$66��YHU]H�������
x� 2E\YDWHOVWYR�SRGOH�GUXKX�SRE\WX�D�SRKODYt��6þtWiQt�OLGX��GRP �D�E\W �������±�ýHVNê�VWDWLVWLFNê�~ DG�
�
x� 4XDQWXP�*,6��4*,6���YHU]H�������D��������
x� 8VHU�IULHQGO\�'HVNWRS�,QWHUQHW�*,6��X',*���YHU]H�������5&��
x� *HRJUDSKLFDO�5HVRXUFHV�$QDO\VLV�6XSSRUW�6\VWHP��*5$66���YHU]H�������
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3URJUDP�
9�þiVWL�Ä3URJUDP³�VH�SRVX]RYDOD�PRåQRVW�SRXåLWt�QD�U ]QêFK�26��MD]\NRYp�SURVW HGt��

RYODGDWHOQRVW�D�S tMHPQRVW�XåLYDWHOVNpKR�SURVW HGt���
=�KOHGLVND�Y\MPHQRYDQêFK�YODVWQRVWt�VH�MHYt�MDNR�QHMOHSãt�SURJUDP�4*,6��8åLYDWHO�VH�

Y�Q P�YHOPL�OHKFH�]RULHQWXMH�D�RYOiGiQt�MH�LQWXLWLYQt��1H]REUD]XMH�VH�]E\WHþQ �PRF�RNHQ�D�MH�
PRåQp�SRXåtYDW�SURJUDP�Y�þHãWLQ ���

3URJUDP�*5$66�P åH�PtW�WDNp�þHVNRX�ORNDOL]DFL��L�NG\å�SUR�XåLYDWHOH��NWHUê�Y WãLQRX�
QHSUDFXMH�S HV�S tND]RYê� iGHN��P åH�EêW� VORåLW Mãt� ML� QDLQVWDORYDW��1DRSDN�SUR� W\��FR� UDGãL�
SUDFXMt�S HV�S tND]\��P åH�EêW�YêKRGQp�SRXåtYDW�WH[WRYRX�NRQ]ROL�L�S L�GDOãt�SUiFL��*UDILFNp�
XåLYDWHOVNp�SURVW HGt�MH�VORåLW Mãt�QHå�X�SURJUDPX�4*,6��DOH�Gi�VL�QD�Q M�]Y\NQRXW��-H�WR�WtP��
åH�SURJUDP�*5$66�REVDKXMH�PQRKR�IXQNFt�D�YODVWQRVWt�D�XåLYDWHOL�WDN�P åH�FKYtOL�WUYDW��QHå�
VH�]RULHQWXMH���

3URJUDP� X',*� QHPi� þHVNRX� ORNDOL]DFL�� .URP � WRKR� DOH� PtVW\� S VREt� QHS HKOHGQ ��
SURWRåH� VH� QDMHGQRX� RWHY H� VSRXVWD� RNHQ� D� XåLYDWHO� QHYt�� NDP� VH� G tY� GtYDW�� FR� ]DþtW� G tY�
SRXåtYDW� DSRG�� 2NQD� MVRX� VLFH� XVSR iGiQD�� DOH� ]REUD]HQt� Q NWHUêFK� QHQt� Y EHF� SRW HED��
SURWRåH� MHMLFK� IXQNFH� QHER� YODVWQRVWL� VH� GDMt� QDVWDYLW� L� ]�QDEtGHN� Y�KODYQt� OLãW � SURJUDPX��
HãHQtP�MH� WHG\�YãH�QHSRW HEQp�Y\SQRXW��SURWRåH�SUR�E åQRX�SUiFL�E\�P OD�VWDþLW�SRX]H� W L�

RNQD�±�PDSD��SURMHNW��YUVWY\���

3UiFH�Y�SURJUDPX�±�SURMHNW�
1HMOpSH�VH�QD�SURMHNWX�SUDFRYDOR�Y�SURJUDPX�4*,6��6LFH�QHSRVN\WXMH�YêE U�]�PQRKD�

SUDFRYQtFK�MHGQRWHN��QD�GUXKRX�VWUDQX�YãDN�QDEt]t�YêE U�]�PQRKD�VRX DGQLFRYêFK�V\VWpP �D�
WDNp�VOXãQp�PRåQRVWL�HGLWDFH�SUYN �Y�PDS �YþHWQ �SRXåLWt�ãUDI�SUR�SRO\JRQ\��FRå�Y�RVWDWQtFK�
GYRX� SURJUDPHFK� QHQt�PRåQp��9�/LQX[X� MH� WDNp� YHONRX� YêKRGRX�� åH� VL� XåLYDWHO�P åH� ViP�
Y\WYR LW� PDSRYp� ]QDþN\�� L� NG\å� MHQ� SUR� ERG\�� D� SRXåtW� MH� Y�PDS �� 1D� UR]GtO� RG� SURJUDPX�
*5$66�N�WRPX�DOH�QHSRW HEXMH�XP W�åiGQê�VNULSWRYDFt�MD]\N�D�VWDþt�PX�MHGHQ�]�QiVWURM �SUR�
WYRUEX�JUDILN\�YH�IRUPiWX�69*���7DNp�S L�H[SRUWX�PDS�QDEt]t�WHQWR�SURJUDP�GRVW�PRåQRVWt�D�
U ]QêFK�QDVWDYHQt���

3RNXG� VL� XåLYDWHO� ]Y\NQH� QD� RYOiGiQt�� GRE H� VH� SUDFXMH� WDNp� Y�JUDILFNpP� SURVW HGt�
SURJUDPX� *5$66�� 2YOiGiQt� S HV� S tND]\� P åH� EêW� VLFH� MHGQRGXããt� D� U\FKOHMãt�� DOH� S HV�
JUDILFNp� RNQR� VH� GDMt� ]DVH� OpSH� HGLWRYDW� SUYN\� Y�PDS �� âNRGD� MHQ�� åH� ]GH� FK\Et� PRåQRVW�
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ãUDIRYiQt��3 L�]QDORVWL�VNULSWRYDFtKR�MD]\ND�VL�O]H�WDNp�Y\WYi HW�YODVWQt�PDSRYp�]QDþN\��L�NG\å�
RS W�SRX]H�SUR�ERG\��,�SURJUDP�*5$66�QDEt]t�SRP UQ �ãLURNp�PRåQRVWL�YêVWXS �PDS��

9�SURJUDPX�X',*�MH�QHYêKRGRX��åH�VL�XåLYDWHO�QHP åH�ViP�]YROLW�SUDFRYQt�MHGQRWN\��
(GLWDFH� SUYN � MH� GRVWDþXMtFt�� L� NG\å� E\� E\OR� GREUp� PtW� N�GLVSR]LFL� Q MDNê� W\S� ãUDIRYiQt��
3RXåtYiQt�PDSRYêFK�]QDþHN�SUR�ERG\�MH�WDNp�KRGQ �RPH]HQR��QHGDMt�VH�Y\WYR LW�åiGQp�YODVWQt�
]QDþN\� D� S HGGHILQRYDQêFK� MH� PiOR�� 6ODELQD� SURJUDPX� MH� WDNp� Y�QHPRåQRVWL� QDVWDYHQt�
YHOLNRVWL� YêVWXSX�� UHVS��PDSRYpKR� RNQD�� 3 L� WLVNX� VH� YHOLNRVW� QDVWDYXMH� Då� YH� YODVWQRVWHFK�
WLVNiUQ\�D�WR�QHQt�]URYQD�QHMYKRGQ Mãt���

+ODYQt�NRPSR]LþQt�SUYN\�PDS\�
,� V�KODYQtPL�NRPSR]LþQtPL�SUYN\� MH�QD� WRP�DVL�QHMOpSH�SURJUDP�4*,6�� ,�NG\å�QHO]H�

Y\EtUDW� ]�U ]QêFK� GUXK �P tWND� D� QHO]H� ]DURYQiYDW� WH[W�� WDN� SURJUDP�SRVN\WXMH� GRVWDWHþQp�
PRåQRVWL�N�WRPX��DE\�PDSD�REVDKRYDOD�]iNODGQt�QiOHåLWRVWL���

8�SURJUDPX�*5$66�MH�QHMY Wãt�SUREOpP�V�OHJHQGRX�YHNWRURYêFK�GDW��NWHUi�VH�Y�PDS �
QH]REUD]XMH��2EþDV� WDNp�P åH�EêW�SUREOpP�V�WH[W\� V�GLDNULWLNRX�� -LQDN�YãDN�SURJUDP�QDEt]t�
GREUp�PRåQRVWL�SUiFH�V�KODYQtPL�NRPSR]LþQtPL�SUYN\��

3URJUDP�X',*�Pi�Xå�YiåQ Mãt�QHGRVWDWN\��D �Xå�V�WtP��åH�VH�QHGi�P QLW�W\S�D�YHOLNRVW�
StVPD�QDGSLVX�� WLUiåH�D� WH[WRYpKR�SROH��QHER�V�WtP��åH�VH� OHJHQGD�]REUD]XMH�REþDV�GR�PDS\��
3RGVWDWQêP�SUREOpPHP�MH�WDNp�P tWNR��NWHUp�VH�Q NG\�Y EHF�QH]REUD]t��

9HGOHMãt�NRPSR]LþQt�SUYN\�PDS\�
=�KOHGLVND�YHGOHMãtFK�NRPSR]LþQtFK�SUYN �MVRX�QD�WRP�SURJUDP\�4*,6�D�*5$66�DVL�

WDN� VWHMQ �� -H� ]GH� PRåQRVW� YORåHQt� VP URYN\� D� MDNêFKNROLY� WH[W � ±� WH[WRYp� SROH�� FLWDFH��
UHMVW tN��VH]QDP«�8�SURJUDPX�4*,6�MH�SDN�MHãW �PRåQRVW�YORåHQt�REUi]N ��7R�MH�VLFH�PRåQp�
L�Y�SURJUDPX�*5$66��DOH�WDP�PXVt�XåLYDWHO�RS W�]QiW�VWUXNWXUX�VNULSWRYDFtKR�MD]\ND��SRPRFt�
Q KRå�VH�MHGQRGXFKê�REUi]HN�PXVt�SRSVDW��

��9�SURJUDPX�X',*� MH�PRåQp�YNOiGDW�GR�PDS\�SRX]H� WH[W\�� DYãDN�EH]�HGLWDFH� W\SX��
YHOLNRVWL�D�]DURYQiQt�StVPD��
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.DUWRJUDP�
.DUWRJUDP\� MH� PRåQp� Y\WYR LW� YH� YãHFK� SURJUDPHFK�� 0RåQRVWL� SURJUDP � MVRX� ]GH�

FHONHP�VURYQDWHOQp��L�NG\å�WHQWRNUiW�VH�Y\VN\WXMt�QHMY Wãt�SUREOpP\�Y�SUREOpPX�4*,6�D�WR�VH�
VSUiYQêP� ]REUD]HQtP� OHJHQG\� UHVS�� VWXSQLFH� Y� PDS �� 1D� GUXKRX� VWUDQX� Pi� YãDN� 4*,6�
QHMY Wãt�PRåQRVWL�HGLWDFH�SORFK�Y�NDUWRJUDPX��

7YRUED� NDUWRJUDP � E\� VH� GDOD� SRYDåRYDW� ]D� DVL� MHGLQRX� S HGQRVW� SURJUDPX� X',*�
]�KOHGLVND� WYRUE\� NDUWRJUDILFNêFK� YêVWXS �� 6LFH� QHQDEt]t� PQRKR� W\S � NODVLILNDFH� W tG� D�
OHJHQGD�VH�REþDV�]REUD]t�GR�PDS\��DOH�O]H�XSUDYLW�EDUHYQê�UR]VDK��KUDQLFH�LQWHUYDO �D�SRþHW�
W tG�DWG��

8� SURJUDPX� *5$66� MH� QHYêKRGRX� ]REUD]RYiQt� OHJHQG\� GR� ]YOiãWQtKR� RNQD� PLPR�
PDSX�D�WR��åH�VH�QHGDMt�QDVWDYLW�KUDQLFH�LQWHUYDO ��WDNåH�VH�S HNUêYDMt��,�S HVWR�YãDN�SURJUDP�
QDEt]t�VOXãQp�PRåQRVWL�WYRUE\�NDUWRJUDP ��

.DUWRGLDJUDP�SORãQê�
8� NDUWRGLDJUDPX� MH� SDN� SRVRX]HQt� YHOPL� MHGQRGXFKp�� SURWRåH� MHGLQêP� SURJUDPHP��

NWHUê�MH�GRNiåH�Y\WYR LW��MH�*5$66��%RKXåHO�MH�L�]GH�Q NROLN�]iVDGQtFK�QHGRVWDWN �MDNR�QDS ��
åH�FK\Et�GLDJUDPRYp�P tWNR�D�OHJHQGD�D�åH�QHO]H�OpSH�XPtVWLW�MHGQRWOLYp�GLDJUDP\��

=KRGQRFHQt�VWiYDMtFtFK�PRåQRVWt�WYRUE\�NDUWRJUDILFNêFK�YêVWXS �
=�YêãH� SRSVDQêFK� PRåQRVWt� WYRUE\� NDUWRJUDILFNêFK� YêVWXS � Y�SURJUDPHFK� 4*,6��

X',*�D�*5$66�MDVQ �Y\SOêYi��åH�W\WR�SURJUDP\�QHPDMt�MHãW �WROLN�YODVWQRVWt�D�IXQNFt��DE\�VH�
Y�QLFK� GDOD� Y\WYR LW�EH]FK\EQi�PDSD�� ,�S HVWR�YãDN�SRVN\WXMt�GREUê�]iNODG�� NWHUê� VH� Gi� S L�
WYRUE �PDS� Y\XåtW�� $� SRNXG� VH� YH]PH� Y�~YDKX� U\FKORVW�� V�MDNRX� VH�2SHQ� 6RXUFH� SURGXNW\�
Y\YtMHMt�� MH� PRåQp�� åH� EU]\� EXGRX� L� W\WR� SURJUDP\� VFKRSQ\� OpSH� NRQNXURYDW� YH� Y\WYi HQt�
NDUWRJUDILFNêFK�YêVWXS �NRPHUþQtP�SURGXNW P���

7DWR� SUiFH� VH� YãDN� SRNRXãHOD� VURYQDW� XYHGHQp� W L� SURJUDP\� KODYQ � PH]L� VHERX��
+RGQRFHQt�MH�VStãH�RULHQWDþQt��SURWRåH�NDåGpPX�XåLYDWHOL�VH�P åH�VDPR] HMP �]GiW�OHSãt�MLQê�
SURJUDP�D�WDNp�VH�PX�Y�Q P�P åH�SUDFRYDW�OpSH��

3URJUDP� 4*,6� QDEt]t� SRP UQ � ãLURNp� PRåQRVWL� WYRUE\� NDUWRJUDILFNêFK� YêVWXS �� L�
NG\å�MH�]GH�SR iG�KRGQ �Y Ft��NWHUp�E\�VH�P O\�]OHSãLW��3URJUDP�E\�PRKO�EêW�YKRGQê�]HMPpQD�
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SUR� XåLYDWHOH� ]DþiWHþQtN\� D� WDNp� SUR� YãHFKQ\� XåLYDWHOH�� NWHUêP� VWDþt� Y\WYi HW� U\FKOH� D�
MHGQRGXãH�PDS\�QHER�NWH t�V�SURJUDPHP�EXGRX�SUDFRYDW�MHQ�REþDV��

&HONRYê� GRMHP� ]�SURJUDPX� *5$66� MH� QDRSDN� WDNRYê�� åH� MH� XUþHQ� VStãH� SUR�
SRNURþLOHMãt� XåLYDWHOH�� NWH t� Xå� PDMt� Q MDNp� ]QDORVWL� ]�REODVWL� *,6� D� NDUWRJUDILH�� D� WDN� VH� L�
U\FKOHML� ]RULHQWXMt� YH� YãHFK�PRåQRVWHFK� D� QDEtGNiFK��3 L� SRXåtYiQt� WH[WRYp� NRQ]ROH� MH� SDN�
QXWQp�]QiW�DOHVSR �PLQLPiOQ � VWUXNWXUX�S tND] �D�XP W�SRXåtYDW�QiSRY GX��NGH�EêYi�SRSLV�
S tND]X�VH�YãHPL�SDUDPHWU\�DWG��&R�VH�WêþH�PRåQRVWt�SURJUDPX��WDN�W\�MVRX�GREUp��DOH�VWHMQ �
MDNR�X�SURJUDPX�4*,6�E\�VH�P OR�Q NROLN�Y Ft�]OHSãLW��

3URJUDP�X',*�MH�YKRGQê�SUR�]DþtQDMtFt�L�SRNURþLOHMãt�XåLYDWHOH��L�NG\å�W P�SRNURþLOêP�
Xå�]GH�PRKRX�FK\E W�Q MDNp�IXQNFH��7DNp�QHEXGH�QHMYKRGQ MãtP�SURJUDPHP�SUR�H[SRUW�PDS��
SURWRåH� ]GH� FK\Et� PRåQRVW� YêVWXSX� GR� MDNpKRNROLY� REUD]RYpKR� IRUPiWX�� 3UR� ]SUDFRYiQt�
JHRGDW�P åH�QDMtW�X',*�XSODWQ Qt��DOH�]�KOHGLVND�NDUWRJUDILH�QHQt�]DWtP�S tOLã�SRXåLWHOQê��

�
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