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6WDQGDUGL]LUDQL� UDþXQDOLãNL� ]DSLV� MH]LNRYQLK� SRGDWNRY

SRYHþD�QMLKRYR�XSRUDEQRVW��VDM�VSRGEXGL�YHþQDPHQVNRVW

LQ� L]PHQOMLYRVW� SRGDWNRY� WHU� SRYHþD� QMLKRYR� WUDMQRVW�� 9

þODQNX� DUJXPHQWLUDP� NRULVWQRVW� VWDQGDUGL]DFLMH�� QDWR� SD

VH� RVUHGRWRþLP� QD� VWDQGDUG� ,62� 6*0/� �6WDQGDUG

*HQHUDOLVHG� 0DUNXS� /DQJXDJH�� WHU� ]� QMLP� SRYH]DQH

VWDQGDUGH� LQ� SREXGH�� 2EUDYQDYDP� VWDQGDUGH� ]D� SUHQRV

MH]LNRYQLK�SRGDWNRY�SR�RPUHåMX��+70/�;0/���]D�]DSLV

MH]LNRYQLK� SRGDWNRY� Y� ]QDQVWYHQH� QDPHQH� �7(,�� LQ� ]D

]DSLV� WHUPLQRORãNLK� SRGDWNRY� �0$57,)�� 70;��� 7H

VWDQGDUGH� LQ� SREXGH� SUHGVWDYLP� QD� SULPHULK�� SRGDP

QMLKRYR� XSRUDER� QD� ]DSLVLK� VORYHQVNHJD� MH]LND� WHU

SRNDåHP�QD�PRåQH�XSRUDEH�SUL�QDV�

$%675$&7

6WDQGDUGLVHG�GLJLWDO�HQFRGLQJ�RI� ODQJXDJH�GDWD� LQFUHDVHV

LWV�XWLOLW\�DV�LW�IDFLOLWDWHV�PXOWLSOH�XVHV�DQG�LQWHUFKDQJH�RI

WKH� GDWD� DQG� LQFUHDVHV� LWV� ORQJHYLW\�� 7KH� SDSHU� RXWOLQHV

WKH� EHQHILWV� RI� VWDQGDUGLVDWLRQ�� DQG� WKHQ� IRFXVHV� RQ� WKH

,62� VWDQGDUG� 6*0/� �6WDQGDUG� *HQHUDOLVHG� 0DUNXS

/DQJXDJH�� DQG� VWDQGDUGV� DQG� LQLWLDWLYHV� FRQQHFWHG� ZLWK

6*0/��'HVFULEHG�DUH�WKRVH�IRU�WUDQVIHULQJ�ODQJXDJH�GDWD

RYHU� WKH� LQWHUQHW� �+70/�;0/��� IRU� HQFRGLQJ� ODQJXDJH

GDWD� IRU� VFKRODUO\� SXUSRVHV� �7(,��� DQG� IRU� HQFRGLQJ� RI

WHUPLQRORJLFDO�GDWD��0$57,)��70;���7KH�GLVFXVVLRQ�RI

WKHVH� VWDQGDUGV� DQG� LQLWLDWLYHV� LV� DFFRPSDQLHG� E\

H[DPSOHV��DQG�SRVVLEOH�DSSOLFDWLRQV� WR�6ORYHQH� ODQJXDJH

GDWD�

� 892'

=� QDUDãþDQMHP� UDþXQDOQLãNR� ]DMHWLK� EHVHGLO� SRVWDMD� YVH

EROM�SRPHPEQR��QD�NDNãHQ�QDþLQ�VR�WD�EHVHGLOD�]DSLVDQD�

.HU� VR� UDþXQDOQLãNR� ]DSLVDQD� EHVHGLOD� XSRUDEQD� Y

UD]QRYUVWQH�QDPHQH�LQ�]�UD]OLþQLPL�SURJUDPVNLPL�RURGML�

MH�SRWUHEQR�SUHYDMDWL�PHG� UD]OLþQLPL� IRUPDWL�� 3UL� WHP� VR

IRUPDWL�]DSLVD�YHGQR�EROM�ERJDWL��REHQHP�SD�MLK�MH�YHGQR

YHþ�� 'HOQR� UHãLWHY� WHJD� SUREOHPD� QXGLMR� 
LQGXVWULMVNL

VWDQGDUGL
�� WM�� QDþLQL� ]DSLVD�� NL� VR� VLFHU� Y� ODVWL� QHNHJD

SRGMHWMD�� VH� SD� XSRUDEOMDMR� WXGL� V� SURJUDPL� GUXJLK

SURL]YDMDOFHY�� YVDM� WDNR�� GD� RPRJRþDMR� XYR]� R]�� L]YR]

SRGDWNRY�Y�WHP�IRUPDWX��3UL�SULSUDYL�EHVHGLOD�]D�WLVNDOQLN

MH�WR�QSU��MH]LN�3RVW6FULSW�LQ�QMHJRY�QDVOHGQLN�3')��RERMH

SURL]YRG�SRGMHWMD�$GREH��3UL�DYWRUVNLK�EHVHGLOLK�MH�SUHFHM

XYHOMDYOMHQ�]DSLV�57)�SRGMHWMD�0LFURVRIW�&RUSRUDWLRQ��Y

]DGQMHP� þDVX� SD� VH� åH� VDPRXPHYQR� L]PHQMXMH� EHVHGLOD�

]DSLVDQD�NDU�Y�HQL�]DGQMLK�YHU]LM�XUHMHYDOQLND�:RUG�

3RVHEQR�]DGQMD�PRåQRVW�]DVWUDãXMH�V� WHVQR�SRYH]DQRVWMR

EHVHGLOD� LQ� RURGMD�� V� NDWHULP� MH� WR� QDVWDOR�� 9� ]DGQMHP

GHVHWOHWMX�VH�MH�QD�SRGURþMX�MH]LNRYQLK�WHKQRORJLM�QDPUHþ

XYHOMDYLOR� SUHSULþDQMH�� GD� VR� EHVHGLOD�� VKUDQMHQD� QD

UDþXQDOQLNLK�� YUHGQD� WXGL� PLPR� SURJUDPMD�� NL� QDG� QMLPL

GHOXMH�� 3UHPLN� N� ]ELUDQMX� LQ� REUDYQDYL� MH]LNRYQLK� YLURY

VH� MH� ]JRGLO� SUHGYVHP� QD� SRGURþMX� UDþXQDOQLãNHJD

MH]LNRVORYMD� R]�� MH]LNRYQLK� WHKQRORJLM�� SD� WXGL� SUL

SRGMHWMLK��NL�LPDMR�RSUDYND�]�YHOLNLPL�NROLþLQDPL�EHVHGLO�

=DWR� VR� VH� ]DþHOH� SRMDYOMDWL� SREXGH� ]D� VWDQGDUGL]DFLMR

]DSLVD� MH]LNRYQLK� SRGDWNRY�� NL� QDM� EL� SUHGSLVDOH� MDYQR

GRVWRSQH�LQ�WUDMQH�QDþLQH�]DSLVD��7DNR�]DSLVDQH�MH]LNRYQH

SRGDWNH�SRWHP�XSRSUDEOMDMR�RURGMD��NL� LPSOHPHQWLUDMR� WH

VWDQGDUGH�� ERGLVL� GD� MLK� XSRUDEOMDMR� QHSRVUHGQR�� DOL� SD

ODKNR�YDQMH�SRGDWNH�XYDåDMR�R]��L]YDåDMR�

,QGXVWULMVNL�VWDQGDUGL�LPDMR�QDPUHþ�SRPDQMNOMLYRVW��GD�VR

Y� ODVWL�SRGMHWMD��NL� LPD�QDG�QMLPL� WXGL�NRQWUROR��SRGMHWMX

MH� SUHSXãþHQR�� DOL� MDYQR� REMDYL� VSHFLILNDFLMH� VYRMHJD

]DSLVD��NDNR� LQ�NGDM�VSHFLILNDFLMH�VSUHPHQL� LQ�DOL� VH�GUåL

VYRMLK�ODVWQLK�VSHFLILNDFLM�Y�RURGMLK��NL� MLK�SRQXMD��6�WHP

VR�SRGDWNL�YH]DQL�QD�RURGMH��V�NDWHULP�VR�QDVWDOL��REHQHP

SD�KLWUR�]DVWDUDMR�

=D� UD]OLNR� RG� LQGXVWULMVNLK� VWDQGDUGRY� VR� PHGQDURGQL

MDYQL� LQ� YHþLQRPD� EUH]SODþQR� GRVWRSQL�� VSUHPLQMD� SD� VH

MLK� VDPR� SR� WRþQR� GRORþHQHP� SRVWRSNX�� SRGREQR� MH� ]

QHSURILWQLPL� SREXGDPL�� NL� MLK� SRGSLUDMR� QSU�� (YURSVND

VNXSQRVW� LQ� DPHULãND� YODGD�� 'RGDWL� SD� MH� SRWUHEQR�� GD

LPDMR� VWDQGDUQL� ]DSLVL� WXGL� VYRMH� WHåDYH�� SRGSLUDWL

PRUDPR� QRY� IRUPDW� ]DSLVD�� L]ELUD� LQ� LPSOHPHQWDFLMD

VWDQGDUGD�]D�QDãH�SRWUHEH�SD�MH�SRJRVWR�WXGL�]DSOHWHQD�LQ

GUDJD�� 3ROHJ� WHJD� MH� ]DUDGL� KLWUR� VH� UD]YLMDMRþH

WHKQRORJLMH� SRVHEQR� SUL� QRYHMãLK� SREXGDK� WHåNR� YHGHWL�

NDWHUH�VH�ERGR�WXGL�GHMDQVNR�REGUåDOH�Y�SUDNVL��NDWHUH�SD

ER�QHRSD]QR�SRNRSDO�þDV�

9�þODQNX�SUHGVWDYLP�QHNDM�SREXG�]D�VWDQGDUGL]LUDQ�]DSLV

MH]LNRYQLK� SRGDWNRY�� � 9� ��� SRJODYMX� MH� SUHGVWDYOMHQ

VWDQGDUG�,62�6*0/��6WDQGDUG�*HQHUDOL]HG�0DUNXS�/DQ�



JXDJH���7D�LPD�]DGRVWQR�SRGSRUR�WDNR�LQGXVWULMH�NRW�WXGL
GUXJLK� SREXG�� GD� VH� ER� UD]YLMDO�� YHþMH� DSOLNDFLMH� WHJD
VWDQGDUGD� SD� VR� WXGL� åH� SURGUOH� QD� VORYHQVNL� SURVWRU�
=DUDGL�SRPHPEQRVWL�RPUHåMD�:::��VYHWRYQHJD�VSOHWD�
VH� ]DWR� WX� QD� NUDWNR� GRWDNQHP� WXGL� ]DSLVRY� +70/
�+\SHUWH[W� 0DUNXS� /DQJXDJH�� LQ� ;0/� �H;WHQVLEOH
0DUNXS� /DQJXDJH��� 3UYL� MH� WUHQXWQL� VWDQGDUG� ]DSLVD
VSOHWQLK�VWUDQL��GUXJL�SD�QDM�EL�WR�SRVWDO�Y�SULKRGQRVWL��9
��� SRJODYMX� REUDYQDYDP� ]DSLV� MH]LNRYQLK� SRGDWNRY� Y
]QDQVWYHQH� QDPHQH� SR� SULSRURþLOLK� 7(,� �7H[W� (QFRGLQJ
,QLWLDWLYH��� 7H� XSRãWHYD� YHþLQD� SURMHNWRY�� NL� ]ELUDMR
MH]LNRYQH� YLUH�� QSU�� NRUSXVH�� 9� ��� SRJODYMX� RULãHP
SUHGORJ� VWDQGDUGD� ,62� 0$57,)� �0DFKLQH� 5HDGDEOH
7HUPLQRORJ\� ,QWHUFKDQJH� )RUPDW�� LQ� SREXGH� 70;
�7UDQVODWLRQ� 0HPRU\� H;FKDQJH��� =D� RED� VH� ER� ãH
SRND]DOR�� Y� NROLNãQL� PHUL� ERVWD� SURGUOD�� RPHQMDP� SD� MX
]DUDGL�VORYHQVNHJD�SULNOMXþHYDQMD�(YURSVNL�]YH]L�LQ�V�WHP
SRYH]DQHP�QDUãþDQMHP�SRWUHEH�SR�NDNRYRVWQLK��SUHYRGLK
L]�LQ�Y�VORYHQVNL�MH]LN��1D�NRQFX�RPHQLP�ãH�QHNDM�GUXJLK
SREXG� ]D� VWDQGDUGL]DFLMR� EROM� MH]LNRYQR� RGYLVQLK
]DSLVRY�� QSU�� ($*/(6� �([SHUW� $GYLVRU\� *URXS� RQ
/DQJXDJH� (QJLQHHULQJ� 6WDQGDUGV�� LQ� 08/7(;7�(DVW
�0XOWLOLQJXDO�7H[WV�DQG�&RUSRUD�IRU�(DVWHUQ�DQG�&HQWUDO
(XURSHDQ�/DQJXDJHV��
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6*0/��6WDQGDUG�*HQHUDOLVHG�0DUNXS�/DQJXDJH��>���@�MH
VWDQGDUG� ,62� ���������� LQ� GRORþD� MH]LN� ]D� SUHGVWDYLWHY
GRNXPHQWRY�� QDG� NDWHULPL� ERGR� GHORYDOL� SURJUDPL� ]D
REGHODYR� EHVHGLO�� 6*0/� MH� SUYHQVWYHQR� MH]LN� ]D
R]QDþHYDQMH� GRNXPHQWRY�� SUL� þHPHU� ODKNR� R]QDNH
RSLVXMHMR� NDNUãQRNROL� LQIRUPDFLMR�� NL� MH� GRGDQD
RVQRYQHPX� EHVHGLOX�� QSU�� SRGDWHN�� GD� MH� QHN� QL]� Y
EHVHGLOX�QDVORY��LPH�DOL�EHVHGD��GD�MH�QHND�EHVHGD�JODJRO�
GD� LPD� QHN� WHUPLQ� SRYH]DYR� V� VYRMR� UD]ODJR�� GD� QHN
VWDYHN� VSUHPOMD� VOLND� DOL� QMHJRY� SUHYRG� DOL� GD� QHN
PRQRORJ�JRYRUL�+DPOHW�Y�SUYHP�GHMDQMX�QHNH�WUDJHGLMH�
9� SULPHUMDYL� ]� GUXJLPL� MH]LNL� ]D� R]QDþHYDQMH
GRNXPHQWRY�RGOLNXMHMR�6*0/�WUL�]QDþLOQRVWL�

��� 3RXGDUHN� QD� RSLVQHP� QDPHVWR� SRVWRSNRYQHP
R]QDþHYDQMX

�=D� UD]OLNR� RG� PQRJLK� GUXJLK� IRUPDWRY� ]DSLVD� EHVHGLO
�QSU�� 57)�� VR� R]QDNH� 6*0/� QDPHQMHQH� RSLVX� ODVWQRVWL
EHVHGLOD�� NL� JD� ]DMHPDMR�� QH� SD� SRVWRSNX�� NL� WH� ODVWQRVWL
UHDOL]LUD�QD�NRQNUHWQHP�PHGLMX��R]QDND�QSU��SRYH��GD�GHO
EHVHGLOD��NL�JD�]DMHPD��SUHGVWDYOMD�RGVWDYHN��QH�SD��GD�MH
SRWUHEQR� L]SXVWLWL� SUD]QR� YUVWLFR� LQ� ]D� GRORþHQR� PHUR
]DPDNQLWL� ]DþHWHN� QDVOHGQMH� YUVWLFH�� 2SLVQR� R]QDþHQL
SRGDWNL� LPDMR� WR� SUHGQRVW�� GD� YVHEXMHMR� LQIRUPDFLMH� Y
EROM�SUHþLãþHQL�REOLNL�LQ�MLK�MH�]DWR�ODåMH�L]PHQMDYDWL�PHG
OMXGPL�R]��DSOLNDFLMDPL�
�

��� .RQFHSW�WLSD�GRNXPHQWD
�6*0/� EL� ODKNR� SRLPHQRYDOL� WXGL� MH]LN� ]D
PHWDR]QDþHYDQMH�GRNXPHQWRY��VDM�VWDQGDUG�QH�SUHGSLVXMH

NRQNUHWQLK� R]QDN� LQ� QMLKRYLK� PHGVHERMQLK� RGQRVRY�
1DPHVWR� WHJD� YSHOMH� 6*0/� SRMHP� WLSD� GRNXPHQWD� LQ� ]
QMLP� IRUPDOQR� GHILQLFLMR� WLSD� GRNXPHQWD�� '7'
�'RFXPHQW� 7\SH� 'HILQLWLRQ��� âHOH� '7'� NRQNUHWQR
GRORþD��NDNR�PRUD�ELWL�QHN�GRNXPHQW�VWUXNWXULUDQ�LQ�NDNR
L]JOHGDMR� QMHJRYH� R]QDNH�� 1HN� '7'� WDNR� SUHGVWDYOMD
JUDPDWLNR��
MH]LN
��]D�GRORþHQR�]YUVW�GRNXPHQWRY��QSU��]D
PUHåQH� GRNXPHQWH�� NQMLJH�� NRUSXVH�� WHUPLQRORãNH
VORYDUMH� LWG�� 7DNãHQ� SULVWRS� RPRJRþD� ãLURNR� XSRUDER
VWDQGDUGD�� VDM� WDNR� ODKNR� SRNULYD� GRNXPHQWH� ]� L]UD]LWR
UD]OLþQR�VWUXNWXUR�
�

��� 1HRGYLVQRVW�RG�NRQNUHWQHJD�]DSLVD�EHVHGLO
(GHQ�RG�RVQRYQLK�FLOMHY�6*0/�MH��GD�VR�Y�QMHP�]DSLVDQL
SRGDWNL� SUHQRVOMLYL� ]� HQH� VWURMQH� LQ� SURJUDPVNH� RSUHPH
QD� GUXJR� EUH]� L]JXEH� LQIRUPDFLMH�� 6*0/� ]DWR� YVHEXMH
VSORãHQ� QDþLQ� ]D� QDGRPHãþDQMH� QL]RY� PHG� REGHODYR
GRNXPHQWD�� =� HQWLWHWDPL� 6*0/� MH� PRJRþH� SUHVHþL
QHVNODGQRVWL� LQ� SRPDQMNOMLYRVWL� Y� QDERULK� ]QDNRY
UD]OLþQLK�VSHFLILþQLK�UDþXQDOQLãNLK�VLVWHPRY��VDM�ODKNR�]D
QHSUHQRVOMLYH�]QDNH�GHILQLUDPR�RSLVQD�LPHQD��WM�HQWLWHWH�

9�WXMLQL�YHGQR�YHþ�SRGMHWLM��NL� LPDMR�RSUDYND�]�YHOLNLPL
NROLþLQDPL�EHVHGLO��SUHKDMD�QD�]DSLV�6*0/��REVWDMD� WXGL
åH�NDU�QHNDM�SRGMHWLM��NL�VH�XNYDUMDMR�L]NOMXþQR�V�6*0/�
ERGLVL� ]� L]GHORYDQMHP� SURJUDPVNH� RSUHPH� DOL� SD�
SRJRVWHMH�� ]� RPRJRþDQMHP� NRQþQLP� XSRUDEQLNRP�� GD
SUHLGHMR�QD� WD� VWDQGDUG�� 9� 6ORYHQLML� SROHJ� UD]LVNRYDOQLK
SURMHNWRY� �QSU�� 08/7(;7�(DVW�� >�@�� YHUMHWQR� SUYH
]DþHQMDMR� ]� XSRUDER� 6*0/� ]DORåEH�� WDNR� VWD� QSU�� SUL
'=6� Y� L]GHODYL� DQJOHãNR�VORYHQVNL� VORYDU� LQ� NRUSXV
VORYHQVNHJD�MH]LND��NL�VWD�RED�]DSLVDQD�Y�VNODGX�V�6*0/�
6*0/�VOXåL�NRW�RVQRYD�PQRåLFL�L]YHGHQLK�VWDQGDUGRY�LQ
PHGQDURGQLK� SULSRURþLO�� WDNR� WXGL� YHþLQL� RVWDOLK�
RPHQMHQLK�Y�WHP�þODQNX�

��� -H]LND�RPUHåMD��+70/�LQ�;0/

9HUMHWQR� MH� YVDM� SRVUHGQR� QDMEROM� ]QDQD� GHILQLFLMD� WLSD
GRNXPHQWD� 6*0/� WLVWD� ]D� +70/� �+\SHUWH[W� 0DUNXS
/DQJXDJH���NL�MR�XSRãWHYDMR�YVH�SUDYLOQR�QDUHMHQH�VSOHWQH
VWUDQL�PUHåH�:::��:RUOG�:LGH�:HE��� ýHSUDY� MH� ELOD
SUYD� LQDþLFD� +70/� '7'� QDUHMHQD� NRW� DSOLNDFLMD
VWDQGDUGD� 6*0/� LQ� VR� WDNH� WXGL� YVH� RVWDOH�� NL� MLK� MH
REMDYLO�NRQ]RUFLM�:�&�>��@��VR�L]GHORYDOQLNL�EUNOMDOQLNRY
�SUYL�1HWVFDSH��NDM�KLWUR�SUHNUãLOL�GRORþLOD�Y�'7'��=DUDGL
WHJD�YHOLNR�ãWHYLOR�VWUDQL�:::�QL�YHþ�Y�VNODGX�V�6*0/
R]ULRPD� WLSRP� GRNXPHQWD� +70/�� .RW� SULPHU� SRGDMDP
VSRGDM�]DþHWHN�GRNXPHQWD�6*0/��]DSLVDQHJD�SR�+70/
'7'��YHU]LMD�����
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.HU�VH�XSRUDED�RPUHåMD�:::�YVH�EROM�ãLUL��QHQD]DGQMH
NRW� VUHGVWYR� LQIRUPLUDQMD� ]QRWUDM� RUJDQL]DFLM� �LQWUDQHW��
VH�NDåHMR�WXGL�SRPDQMNOMLYRVWL�MH]LND�+70/��3RND]DOD�VH
MH� SRWUHED� SR� VSORãQHMãHP� MH]LNX� RSLVRYDQMD� �PUHåQLK�
GRNXPHQWRY��NRW�MH�WR�6*0/��9HQGDU�MH�VWDQGDUG�6*0/
L]MHPQR�]DSOHWHQ�LQ�VHGDM�VWDU�åH�YHþ�NRW�GHVHW�OHW��=DWR�MH
NRQ]RUFLM�:�� L]GHODO� SUHGORJ�;0/� >��@�� 0HGWHP� NR� MH
+70/� VDPR� WRþQR� GRORþHQ� WLS� GRNXPHQWRY� 6*0/�� MH
;0/� SROQ�� þHSUDY� SRHQRVWDYOMHQ� 6*0/�� SULPHUHQ� ]D
KLWUR�REUDYQDYR�SUHNR�PUHåH�
=DUDGL� ]DSOHWHQRVWL� VWDQGDUGD� 6*0/� LQ� ]DUDGL� YVH
YHþMHJD�SRPHQD�PUHåQH�L]PHQMDYH�SRGDWNRY�ER�YHUMHWQR
Y�SULKRGQRVWL�;0/�SRVWDO�RVQRYD�]D�PQRåLFR� L]YHGHQLK
VWDQGDUGRY� LQ� SREXG� ]D� ]DSLV� UD]OLþQLK� ]YUVWL� MH]LNRYQLK
SRGDWNRY�

� �32%8'$�=$�=$3,6�%(6(',/��7(,

=D� VWDQGDUGL]LUDQ� ]DSLV� EHVHGLO�� NL� QDM� EL� VH� XSRUDEOMDOD
SUHWHåQR�Y�]QDQVWYHQH�QDPHQH��MH�QDUHGLO�YHOLN�NRUDN�7(,
�7H[W� (QFRGLQJ� ,QLWLDWLYH��� NDWHUHJD� SULSRURþLOD� 7(,� 3�
>����@�]D�ãLURNR�SDOHWR�]YUVWL�EHVHGLO�GRORþDMR�NRQNUHWQH
R]QDNH�6*0/�LQ�VWUXNWXUR� WHK�R]QDN��SROQ�RSLV�7(,�3�
REVHJD� SUHNR� ����� VWUDQL�� 7(,� 3�� VHVWDYOMD� QDERU
GHILQLFLM� WLSRY� GRNXPHQWRY� LQ� HQWLWHW�� GRNXPHQWDFLMD� SD
SRGDMD� SRPHQ� SRVDPH]QLK� R]QDN� LQ� RSLVXMH� '7'�MH� WHU
L]SHOMH�QDþLQH�]D�QMLKRYR�NRPELQLUDQMH�WHU�QDGJUDGQMR�
7(,�3��ORþL�YHþ�YUVW�R]QDN��QHNDWHUH�VR�REYH]QH�Y�YVHK�V
7(,� VNODGQLK� GRNXPHQWLK� �QSU�� JODYD� GRNXPHQWD��� RG
GUXJLK� ODKNR� ]D� QDã� NRQNUHWHQ� SURMHNW� L]EHUHPR� SR� HQR
�QSU�� SUR]D� DOL� VORYDU��� WUHWMH�� NL� SUHGVWDYOMDMR
LQWHUSUHWDFLMR� EHVHGLOD� �QSU�� VNODGHQMVND� DQDOL]D��� SD
ODKNR�GRGDMDPR�QD�WR�RVQRYR�
.RW� SULPHU� SRGDMDP� VSRGDM� HOHPHQW� (175<�� NL� SUL
L]EUDQHP� VORYDUVNHP� PRGXOX� 7(,� ]DMHPD�� HQ� JHVHOVNL
þODQHN�VORYDUMD�
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.RW� YLGLPR�� SRVHEHM� ãH� þH� VPR� VH]QDQMHQL� V� 7(,�� MH� Y
JHVHOVNHP�þODQNX�]D�GUXJR�VRSRPHQNR�EHVHGH�D�]DSLVDQR
JHVOR�VNXSDM�]�GYHPD�L]JRYRUMDYDPD��SULSDGD�SD�EHVHGQL
YUVWL�DUWLFOH��,PD�HQR�SUHYRGQR�HQRWR��NL�YVHEXMH�XSRUDER
WHJD� SUHYRGD� LQ� SUHYHGHQR� JHVOR�� 3ROHJ� WHJD� REVHJD
SRYH]DYH� QD� JHVHOVNH� þODQNH� IHZ�� OLWWOH i �� ORW i � LQ� PDQ\�
6HYHGD� SD� QL� QDPHQ� EHVHGLO�� ]DSLVDQLK� Y� 7(,�� GD� MLK
PRUDPR� EUDWL� Y� 
L]YLUQLNX
�� SDþ� SD� XVWUH]HQ� SURJUDP
SUHWYRUL�VWDQGDUGL]LUDQ�]DSLV�Y�åHOHQR�REOLNR��QSU��NQMLåQR
DOL� VSOHWQR��9HQGDU� MH�SRVHEHM�]D� L]PHQMDYR�SRPHPEQR�
GD�MH�EHVHGLOD�7(,�PRåQR�EUDWL�Y�L]YLUQLNX��SROHJ�WHJD�SD
VR� UREXVWQR� ]DSLVDQD�� =D� QDãH� þUNH� VR�� NRW� VH� YLGL� L]
]JRUQMHJD� SULPHU�� XSRUDEOMHQH� HQWLWHWH� 6*0/�� LQ� VLFHU
QDERU� ]QDNRY� � 7 � E�E<j�G IhH G<E�k<��� 
�'�	���	���
 7 )�Q�Q�.�Ql��0�-�K�?
%���� 
�' �
1D�7(,�VH�GDQGDQHV�åH� VDPRXPHYQR�VNOLFXMHMR�SURMHNWL�
NL�XVWYDUMDMR�MH]LNRYQH�YLUH��SUHGYVHP�NRUSXVH��6ORYHQVNL
MH]LNRYQL� YLUL�� ]DSLVDQL� SR� 7(,� 3��� VR� GHO� NRUSXVRY
PHGQDURGQLK�SURMHNWRY�V�SRGURþMD�MH]LNRYQLK�WHKQRORJLM�
08/7(;7�(DVW� LQ� 7(/5,�� âHVWMH]LþQL� NRUSXV
08/7(;7�(DVW� >�@� YVHEXMH� RNROL� �������� EHVHG� Y
VORYHQVNHP� MH]LNX�� GRPDþH� OHSRVORYMH� �
*DOMRW
�
'�-DQþDU��� þDVRSLVQH� þODQNH� �'QHYQLN�� WHU� SUHYHGHQR
OHSRVORYMH��
����
��*�2UZHOO��Y�SUHYRGX�$�3XKDU���6OHGQML
MH�ãH�SRVHEHM�]DQLPLY��VDM�MH�URPDQ�Y�ãHVWLK�SUHYRGLK�SR
VWDYNLK�SRUDYQDQ�]�L]YLUQLNRP�Y�DQJOHãþLQL��URPDQ�Y�YVHK
VHGPLK�MH]LNLK�SD�MH�WXGL�REOLNRVORYQR�R]QDþHQLK��.RUSXV
MH� R]QDþHQ� SR� &(6� �&RUSXV� (QFRGLQJ� 6SHFLILFDWLRQ��� NL
MH� 7(,� SULUHMHQ� ]D� RSLV� NRUSXVRY�� QDPHQMHQLK� L]PHQMDYL
LQ� ]EUDQLK� ]D� QDPHQH� MH]LNRYQLK� WHKQRORJLM�� .RUSXV
SURMHNWD� 7(/5,�� NL� MH� ]DSLVDQ� Y� 7(,�� REVHJD� 3ODWRQRYR

5HSXEOLNR
� Y� GYDMVHWLK� MH]LNLK�� PHG� QMLPL� WXGL
VORYHQVNHP� �EHVHGLOR� VR� GLJLWDOL]LUDOL� QD� ,QãWLWXWX� ]D
VORYHQVNL� MH]LN��=5&�6$=8��� 7(/5,� MH� L]GDO� &'�520
>�@�� NL� YVHEXMH� WXGL� RED� NRUSXVD�� 1DGDOMQML� SULPHU
XSRUDEH� 7(,� SUL� QDV� SD� MH� QDVWDMDMRþL� NRUSXV� ),'$
>��@�=DUDGL�L]UHGQR�ERJDWHJD�REVHJD�EHVHGLOQLK�]YUVWL��NL
MLK� SRNULYD� 7(,� 3��� LQ� ]DUDGL� QDGDOMQMHJD� GHORYDQMD
LQLFLDWLYH�7(,� �WDNR� MH�QSU��Y� WHNX� L]GHODYD� LQDþLFH�3��Y
;0/��� VH� V� 7(,� SRYH]XMH� WXGL� YHþLQD� VWDQGDUGRY�
L]YHGHQLK�L]�6*0/�

� 7(50,12/2*,-$�,1�35(92',��0$57,)�,1
70;

=DUDGL� DNWXDOQRVWL� SUHYDMDQMD� Y� 6ORYHQLML� LQ� V� WHP
SRYH]DQH� SRWUHEH� SR� WHUPLQRORãNLK� YLULK� �VORYDUMLK�
RULãHP� WHP� SRJODYMX� GYH� ]YUVWL� GRNXPHQWRY� 6*0/�� NL
QDM� EL� VWDQGDUGL]LUDOD� UDþXQDOQLãNL� ]DSLV� WHUPLQRORãNLK
ED]��0$57,)��LQ�SRPQLOQLNRY�SUHYRGRY��70;��>��@�
0$57,)� �0DFKLQH� 5HDGDEOH� 7HUPLQRORJ\� ,QWHUFKDQJH
)RUPDW�� MH� L]ãHO� L]� SREXGH� 7(,� LQ� MH� WUHQXWQR� Y� ID]L
SRVOHGQMLK� RVQXWNRY� GYHK� PHGQDURGQLK� VWDQGDUGRY
,62�)',6� ������ LQ� ,62�)',6� ������ 3UYL� GHILQLUD
SRGDWNRYQH� HOHPHQWH�� GUXJL� SD� QMLKRYH� PHGVHERMQH



UHODFLMH�� RERMH� ]D� ]DSLV� WHUPLQRORãNLK� ED]�� WM�
GRNXPHQWRY�� Y� NDWHULK� VR� GHILQLUDQD� SRPHQVND� SROMD�
]QRWUDM� QMLK� SD� LGHQWLILFLUDQL� WHUPLQL� LQ� NRQFHSWL�� 3ULPHU
MDYQR� GRVWRSQH� YHþMH]LþQH� WHUPLQRORãNH� ED]H� MH
(852',&$8720�>�@�SUHYDMDOVNH�VOXåEH�NRPLVLMH�(8�
0$57,)� MH� ]D�6ORYHQLMR� ]DQLPLY� WROLNR�� NROLNRU� EL� ELOD
VPLVHOQD� SUHWYRUED� YHþMHJD� ãWHYLOD� WHUPLQRORãNLK
VORYDUMHY� Y� WD� IRUPDW� LQ� LVNDQMH� SR� WDNãQL� WHUPLQRORãNL
ED]L� YHþMHJD� ãWHYLOD� XSRUDEQLNRY�� 3UHYDMDQMH
WHUPLQRORJLMH� Y� VORYHQãþLQR� LQ� L]� QMH� MH� QDPUHþ� SRJRVWR
SHUHþD� WRþND� SUHYDMDOVNHJD� SRVWRSND�� REHQHP� SD� Y
6ORYHQLML� REVWDMD� SUHFHM� GHOQLK� LQ� UD]OLþQR� UDþXQDOQLãNR
]DSLVDQLK�WHUPLQRORãNLK�VORYDUþNRY��3RQXGED�VHUYLVD��NRW
MH� (852',&$8720� ]D� VORYHQVNL� MH]LN�� EL� ELOD
SUHYDMDOFHP�Y�SRPRþ��VDM�EL�V�WHP�YVDM�]D�]DMHWD�SRGURþMD
ODKNR� KLWUHMH� QDSLVDOL� EROMãH� SUHYRGH�� 3RQXGED
WHUPLQRORãNLK� ED]� Y� VWDQGDUGL]LUDQHP� IRUPDWX� SD� WXGL
RODMãD� SRQRYQR� XSRUDER� WDNLK� YLURY� ]D� GUXJH� SURJUDPH
MH]LNRYQLK�WHKQRORJLM�
9� ]DGQMHP� þDVX� SRVWDMDMR� SURJUDPL� V� SRPQLOQLNRP
SUHYRGRY� DNWXDOQR� SRPDJDOR� SUHYDMDOFHP� WXGL� ]D
VORYHQVNL� MH]LN�� SUHGYVHP� SUL� SUHYDMDOVNHP� RGGHONX
6OXåEH� 9ODGH� 56� ]D� HYURSVNH� ]DGHYH� >�@�� 3RPQLOQLN
SUHYRGRY� KUDQL� SUHYRGQH� HQRWH�� WM�� VHJPHQWH� �SRQDYDGL
SRYHGL��QHNHJD�RULJLQDOD�LQ�QMLKRYH�SUHYRGH��3RPQLOQLNH
SRODYWRPDWVNR�XVWYDUMDPR�QD�SRGODJL�åH�SUHYHGLK�EHVHGLO
LQ�QMLKRYLK�L]YRURY�
=D� ]DSLV� SRPQLOQLNRY� SUHYRGRY� WUHQXWQR� SUHYODGXMHMR

LQGXVWULMVNL� VWDQGDUGL
� ]DSLVD� �L]GHONL� 7UDGRV� LQ�� ãLUãH�
:RUG�WHU�0LFURVRIW���SRVWRSHN�VWDQGDUGL]DFLMH�,62�SD�VH
ãHOH�]DþHQMD��/HWD������MH�ELOD�Y�RNYLUX�]GUXåHQMD�/,6$
�/RFDOLVDWLRQ� ,QGXVWU\� 6WDQGDUGV� $VVRFLDWLRQ�
XVWDQRYOMHQD� VNXSLQD� 26&$5� �2SHQ� VWDQGDUGV� IRU
&RQWDLQHU�&RQWHQW� $OORZLQJ� 5H�XVH��� 3UYD� QDORJD
VNXSLQH� 26&$5� MH� GHILQLFLMD� IRUPDWD� ]D� L]PHQMDYR� ED]
SRPQLOQLNRY�SUHYRGRY��RVQXWHN�OH�WHJD�VH�LPHQXMH�70;
�7UDQVODWLRQ�0HPRU\�H;FKDQJH��
70;� XSRUDEOMD� ;0/� NRW� RVQRYQL� VWDQGDUG� LQ� ]QRWUDM
;0/�GRORþL�WLS�GRNXPHQWD��NL�MH�SULPHUHQ�]D�L]PHQMDYR
ED]� SRPQLOQLNRY� SUHYRGRY�� 'HO� 70;�� NL� MH� åH� L]GHODQ�
]DMHPD� VSHFLILNDFLMR� IRUPDWD� YUKQMLK� HOHPHQWRY�� NL
RSLVXMHMR� GRNXPHQW� NRW� FHORWR� �JODYD� GRNXPHQWD�� WHU
IRUPDWD� YQRVRY�� WM�� SUHYRGQLK� HQRW�� =D� ]JOHG� SRGDP
VSRGDM� SULPHU� HQRVWDYQH� SUHYRGQH� HQRWH�� ]DSLVDQH� Y
70;�
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.RW� YLGLPR�� MH� ]DSLV� SUHFHM� GUXJDþHQ� RG� VORYDUVNHJD
]DSLVD� 7(,� WXGL� Y� GHOLK�� NMHU� EL� VL� ELOD� ODKNR� SRGREQD�
2]QDNH� Y� 70;� VR� SULODJRMHQH� VSHFLILNL� SRPQLOQLNRY

SUHYRGRY��PHGWHP�NR�MH�]DSLV�7(,�SUHFHM�EROM�VSORãHQ�LQ
V� WHP� WXGL� EROM� GROJRYH]HQ�� 3UHYHGED� PHG� UD]QLPL� WLSL
GRNXPHQWRY� SD� MH� RODMãDQD� V� WHP�� NHU� MH� YVHP� VNXSHQ
6*0/�NRW�RVQRYQL�VWDQGDUG�
1DMYHþML� WHåDYD� SUL� L]GHODYL� 70;� SUHGVWDYOMD� åHOMD� SR
RKUDQLWYL� IRUPDWLUDQMD� LQ� R]QDþLWHY� SRPQLOQLNRY
SUHYRGRY�� NL� L]KDMDMR� L]� NRQNUHWQLK� RURGLM�� V� NDWHULPL� MH
ELO�SRPQLOQLN�QDUHMHQ� �QSU��57)��� LQ� VRåLWMX� WHK�R]QDN�]
R]QDNDPL�� GHILQLUDQLPL� V� VWDQGDUGRP�� 7XGL
YHþMH]LNRYQRVW�GRNXPHQWRY�SULQDãD�WHåDYH��.RW�VH�åH�YLGL
L]�XSRUDEH�;0/��UDMH�NRW�6*0/���MH�WXGL�WX�70;�]D]UW�Y
SULKRGQRVW�� ]D� SUHGVWDYLWHY� QDERURY� ]QDNRY� SUHGSLVXMH
70;� XSRUDER� 8QLFRGH� �,62� �������� NL� MH� RSLVQR� VLFHU
L]UHGQR� PRþHQ�� JD� SD� WUHQXWQR� SRGSLUD� ãH� ]HOR� PDOR
RURGLM�
70;� VLFHU� ãH� QL� ]UHO� ]D� XSRUDER�� YHQGDU� QRYL� SRVNXVL
VWDQGDUGL]DFLMH� QXGLMR� PRåQRVW�� GD� SRVDPH]QD� GUåDYD
VRGHOXMH� SUL� QMLKRYHP� QDVWDMDQMX�� 3RWHQFLDOQD� XSRUDED
70;�MH�SUHFHMãQMD��VDM�SRPQLOQLNL�SUHYRGRY�ODKNR�VOXåLMR
QH� VDPR� NRW� SRPRþ� SUL� SUHYDMDQMX�� SDþ� SD� WXGL� NRW
GUDJRFHQ� YHþMH]LþQL� YLU� EHVHGLO�� Y� QMLKRYR� L]GHODYR� MH
SRWUHEQR�YORåLWL�SUHFHM�WUXGD��YVHEXMHMR�SD�RELOLFR�]QDQMD
R� MH]LNRYQHP�SDUX��1D�RVQRYL�SRPQLOQLNRY�SUHYRGRY� MH
PRJRþH� L]GHORYDWL� EROMãH� LQ� EROM� DåXUQH� �QH� VDPR
WHUPLQRORãNH�� VORYDUMH�� ODKNR� EL� SD� VOXåLOL� WXGL� NRW� XþQD
PQRåLFD�SUL�DYWRPDWVNHP�SUHYDMDQMX�
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3RGURþMH�VWDQGDUGL]DFLMH�MH�L]UHGQR�ãLURNR�LQ�REVHJD�WXGL
QDþLQH� ]DSLVD� JRYRUQLK� SRGDWNRY�� REVWDMDMR� SD� WXGL� �ãH�
EROM� MH]LNRYQR� RGYLVQH� SREXGH�� NRW� MH� QSU�� ]DSLV
REOLNRVORYQLK�R]QDN�Y� OHNVLNRQLK� LQ�NRUSXVLK��7X� MH�ELOD
GHMDYQD� HYURSVND� VNXSLQD� ($*/(6� >�@�� NL� MH� SULSUDYLOD
SULSRURþLOD��NL�VNXãDMR�SRQXGLWL� VNODGHQ�]DSLV� MH]LNRYQLK
YLURY��RE�WHP�SD�RKUDQLWL�SULODJRGOMLYRVW��SRWUHEQR�]D�RSLV
UD]OLþQLK� MH]LNRY�� 1MLKRYD� SULSRURþLOD� XSRãWHYD
�VORYHQVNL��OHNVLNRQ�SURMHNWD�08/7(;7�(DVW�>�@�
2EOLNRVORYQH� R]QDNH� 08/7(;7�(DVW� MH� ]DQLPLYR
SULPHUMDWL� ]� LVWRQDPHQVNLPL� R]QDNDPL�� NL� VR� MLK� L]GHODOL
QD� ,QVWLWXWX� ]D� VORYHQVNL� MH]LN� =5&� >��@�� SULPHUMDYR� ]
08/7(;7�(DVW� QDMGHPR� SUDY� WDP�� QD� VWU����±����
3ULPHU� VORYHQVNH� REOLNRVORYQH� R]QDNH� 08/7(;7�(DVW
MH�QSU�� qUr9s9tauvt6wyx ��NL�MR�ODKNR�SULSLãHPR�EHVHGQL�REOLNL�ELO�
9� REOLNRVORYQL� R]QDNL� SRPHQL� SUYD� þUND� EHVHGQR� YUVWR�
RVWDOH� SD�� JOHGH� QD� PHVWR� Y� QL]X�� SRGDMR� YUHGQRVW� RG
EHVHGQH� YUVWH� RGYLVQHJD� DWULEXWD�� 1L]� MH� IRUPDOQR� HQDN
GDOMãHPX�� SD� EROM� SUHJOHGQHPX� ]DSLVX� z�{�|~}�q��<�v�<�����9s6��}
ra{�s���� x���q$��{���w�}�s6x<� ��� r6� s�� �������<�ata��}�s6x�th����z���� t9{��<}�u����U��w��9����}
t�� �a����� x����6���<�9������}�wyx�t9r9��� � �a���aqU{�� r���}�x�r ��� ¡a� ��,VWD�R]QDND�Y�=5&
]DSLVX�MH� ��¢�£*w¤� ��NL�SRPHQL� ��¢6x6��{�� ��{�s�� t����9���<� ��¥6��� ¦��9x�§v¨�©�ª « ª �
wy{�¬6¦a��t9s�{�� �T���<��� �6x �� =D� UD]OLNR� RG� DQJOHãNLK� R]QDN
08/7(;7�(DVW� VR� R]QDNH� =5&� EHUOMLYH� Y� VORYHQVNHP
MH]LNX��NUDMãH��SD�WXGL�EROM�Y�VNODGX�V�VORYHQVNR�VORYQLFR�
ýHSUDY�MH�SUL�YVHK�Y�þODQNX�RPHQMHQLK�VWDQGDUGL]DFLMVNLK
SREXGDK� YHþMH]LþQRVW� Y� RVSUHGMX�� SD� RVWDMD� PHWDMH]LN
]DSLVRY� DQJOHãNL�� NRW� VH� YLGL� WXGL� QD� SULPHULK� ]DSLVRY
+70/��7(,�LQ�70;��3RGREQR�WXGL�R]QDNH�08/7(;7�



(DVW�SULY]HPDMR�VLVWHP��NL�WHPHOML�QD�DQJOHãNHP�MH]LNX�LQ
IRUPDOL]PLK��NL�VR�ELOL�QDMSUHM�UD]YLWL�]D�DQJOHãNL�MH]LN�LQ
MH]LNH�HYURSVNH�XQLMH��6R�SD�]DWR�WH�R]QDNH�Y�SULPHUMDYL�]
R]QDNDPL� =5&� EROM� IRUPDOL]LUDQH� LQ� SULPHUOMLYH� ]
R]QDNDPL� GUXJLK� HYURSVNLK� MH]LNRY�� 3UL� SUHY]HPDQMX
PHGQDURGQLK� SREXG� MH� WDNR� SRWUHEQR� YORåLWL� QH� VDPR
ILQDQþQD� VUHGVWYD�� SDþ� SD� VH� Y� WHK� ]DSLVLK� WXGL� RGUHþL
SROQL�XSRUDEL�VORYHQVNHJD�MH]LND�
1DMYHþMR� SREXGR� ERGR� SUL� SUHY]HPDQMX� VWDQGDUGQLK
]DSLVRY� YHUMHWQR� GDOL� WLVWL�� NL� MLP� MH� Y� LQWHUHVX�� GD� VH
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