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6DPPDQIDWWQLQJ

'HQ KlU XSSVDWVHQ EHKDQGODU IUnJRU NULQJ PRGHUQ LQIRUPDWLRQVWHNQLN RFK RIIHQWOLJ I|UYDOWQLQJ� 8SSVDWVHQ J|U HQ H[SORUDWLY

VWXGLH DY /LQN|SLQJV NRPPXQV KDQWHULQJ DY GHVV ,7�DUEHWH� 'HW LQIRUPDWLRQV� RFK PHGLHYHWHQVNDSOLJD SHUVSHNWLYHW

RSHUDWLRQDOLVHUDV L XSSVDWVHQ JHQRP EHJUHSSHW �,7�WlQNDQGH�� 'HWWD EHJUHSS� VRP MDJ VMlOY LQI|U� DYVHU DWW EHO\VD KXU EHU|UGD

SDUWHU VHU Sn DQYlQGQLQJ RFK XWIRUPQLQJ DY ,7 RFK ,7�VW|GMDQGH DNWLYLWHWHU� ,QRP GHVVD DVSHNWHU ILQQV lYHQ HWW DQWDO

VW\UGRNXPHQW �,7�VWUDWHJLHU� YLVLRQHU RFK SURJUDP� VRP VlUVNLOW XWWU\FNHU VLJ RP DQYlQGQLQJ RFK XWIRUPQLQJ� VDPW GH UHVXOWDW
DY KXU GHVVD VW\UGRNXPHQW DQYlQGV� )|U DWW KLWWD ,7�WlQNDQGHW OLJJHU GHW RFNVn L XSSVDWVHQ V\IWH DWW LGHQWLILHUD EHU|UGD SDUWHU�
IUlPVW Vn NDOODGH ,7�RUJDQ� VDPW NDUWOlJJD YLOND HJHQVNDSHU RFK NRQVHNYHQVHU GHWWD InU I|U NRPPXQHQV ,7�DUEHWH� , GHQ
DQDO\WLVND GHOHQ JHV lYHQ HQ PRGHOO DY GHQ ,7�RUJDQLVDWLRQ VRP XQGHUE\JJHU NRPPXQHQV ,7�DUEHWH RFK GHQ NRSSODV WLOO GH
V\QVlWW RP ,7�WlQNDQGH VRP IUDPNRPPLW L VWXGLHQ� 6\IWHW LQI|U HQ WHUP �,7�WlQNDQGH� VRP DYVHU EHU|UGD SDUWHUV LGpHU�
KDQWHULQJ� VW\UQLQJ RFK WRONQLQJ DY NRPPXQHQV ,7�DUEHWHQ RFK SURMHNW� 7LOO GHWWD UlNQDV lYHQ /LQN|SLQJV NRPPXQV ,7�
SURJUDP�

0HWRGHQ lU NYDOLWDWLY RFK H[SORUDWLY� 7HNQLNHU lU VWXGLH DY SULPlU� RFK VHNXQGlUPDWHULDO� 7LOO GHW SULPlUD UlNQDV KDQGOLQJDU IUnQ
NRPPXQDOD RUJDQ VDPW WUH LQWHUYMXHU VRP JHQRPI|UWV� 'HVVD SHUVRQHU lU lYHQ DWW VHV VRP YLNWLJD I|U GHQ ELOG DY NRPPXQHQV

,7�WlQNDQGH VRP GHQQD XSSVDWV V\IWDU DWW JH� 'HOV JlOOHU GHW KXYXGSHUVRQHU LQRP SROLWLNHU� RFK WMlQVWHPDQQDNnUHQ� GHOV JlOOHU

GHW KXYXGNRQVXOWHU I|U VWUXNWXUHULQJ DY ,7�V\VWHPHQ RFK GULIW RFK XWYHFNOLQJ DY GHVDPPD�

'HQQD VWXGLH UnGHU XQGHU VlUVNLOGD EHWLQJHOVHU JHQRP DWW GHQ JHQRPI|UV XQGHU SHULRG GlU GHQ SROLWLVND RFK RUJDQLVDWRULVND

VWUXNWXUHQ LQRP /LQN|SLQJV NRPPXQ JHQRPJnU I|UlQGULQJDU� 6lUVNLOW JlOOHU GHWWD NRPPXQDOD DQJHOlJHQKHWHU VnVRP ,7 VRP

JHQRP I|UlQGUDW SROLWLVNW VW\UH NDQ JHQRPJn I|UlQGULQJDU� 'HW KDU IUDPNRPPLW XQGHU VWXGLHQ DWW VnGDQD I|UlQGULQJDU lJW UXP

NULQJ NRPPXQHQV DUEHWH NULQJ ,7� 6lUVNLOW JlOOHU GHWWD GH RUJDQ VRP KDQGKDU RFK KDU DQVYDU I|U GH ,7�SURMHNW VRP LQLWLHUDWV
RFK SODQHUDWV�

8SSVDWVHQ EHVNULYHU KXU NRPPXQHQV ,7�RUJDQ lU VDPPDQVDWWD RFK KXU GH EHKDQGODU YLVVD IUnJRU VRP U|U ,7� $VSHNWHU VRP
U|U �����SUREOHPDWLNHQ WDV XSS VRP HQ YLNWLJ GHO L NRPPXQHQV KDQWHULQJ DY ,7� 'H VlUVNLOGD YLVLRQHU RFK SURJUDP VRP ILQQV

I|U NRPPXQHQV ,7�DUEHWH EHVNULYV RFK DQDO\VHUDV� , GHWWD OLJJHU lYHQ EHVNULYQLQJDU DY YLVVD ,7�SURMHNW VRP NRPPXQHQ LQLWLHUDW
HOOHU PHGYHUNDW L� %DVHQ I|U NRPPXQHQV DUEHWH PHG ,7 NRP L RFK PHG /HGQLQJVJUXSSHQV IRUPXOHULQJ DY HQ ,7�YLVLRQ� 'HQQD

I|UVWD ,7�YLVLRQ DQWRJV DY NRPPXQIXOOPlNWLJH GHQ �� PDM ����� (IWHU GHWWD UHYLGHUDGHV RFK NRQNUHWLVHUDGHV YLVLRQHQ WLOO DWW

DQWD IRUPHQ DY GHW I|UVWD ,7�SURJUDPPHW I|U ,7 YLONHW DQWRJV DY NRPPXQIXOOPlNWLJH GHQ �� QRYHPEHU �����

2P YL VHU WLOO ,7�RUJDQHQ Vn WLOO .RPPXQVW\UHOVHQ NQ|WV HQ /HGQLQJVJUXSS� EHVWnHQGH DY I|UWURHQGHYDOGD� IHP WLOO DQWDOHW�

'HQQD JUXSS KDU LQWH KDIW HQ YHUNVWlOODQGH IXQNWLRQ� XWDQ YDULW GHQ LQVWDQV GlU ,7�IUnJRU VlUVNLOW GULYLWV RFK LQLWLHUDWV� 7LOO

/HGQLQJVJUXSSHQ NQ|W GHP HQ VWRU JUXSS WMlQVWHPlQ �6W\UJUXSSHQ� IUnQ ROLND GHODU DY NRPPXQHQ I|U DWW In VDPVW\UQLQJ DY ,7�

IUnJRU VRP NDQ YDUD DY VlUVNLOW LQWUHVVH I|U NRPPXQHQ� 6W\UJUXSSHQ lU Sn Vn VlWW GHQ LQVWDQV VRP OLJJHU QlUPDVW RPUnGHQ

XWDQI|U NRPPXQOHGQLQJHQV JUlQVHU� 6W\UJUXSSHQV OHGDP|WHU lU LQWH I|UWURHQGHYDOGD XWDQ lU SHUVRQHU VRP DUEHWDU EnGH LQRP

NRPPXQOHGQLQJVNRQWRUHW PHQ lYHQ GH VRP DJHUDU LQRP XWI|UDUHQKHWHUQD� /HGQLQJVJUXSSHQ lU IUnQ RFK PHG nUVNLIWHW

��������� DYYHFNODG� .RPPXQVW\UHOVHQ WDU |YHU JUXSSHQV XSSJLIWHU RFK GlUL lYHQ ,7�SURJUDPPHWV XWIRUPQLQJ�

(WW YLNWLJW ,7�RUJDQ LQRP ,7�DUEHWHW lU /.'$7$� HQ HQKHW YL ILQQHU LQRP .RQVXOW 	 6HUYLFH �.	6�� /.'$7$ lU ,7�UHVXUVHQ

LQRP /LQN|SLQJV NRPPXQ RFK lU I|U QlUYDUDQGH IRUPHUDG L IHP RSHUDWLYD HQKHWHU�

, GHQ DYOXWDQGH GLVNXVVLRQHQ JHV HQ PHU VDPODG ELOG DY ,7�WlQNDQGHWV NRQVHNYHQVHU L NRPPXQHQV KDQWHULQJ DY ,7� 6DPEDQGHW

PHOODQ RUJDQLVDWLRQ RFK LQIRUPDWLRQVV\VWHP WDV XSS� .RQVHNYHQVHU NULQJ RNODUKHWHU PHG $'%�VWUDWHJLHU RFK ,7�SURJUDP YLVDV�

'ULYNUDIWHU RFK NRPSHWHQVXWYHFNOLQJ lU YLGDUH YLNWLJD IDNWRUHU I|U HQ UHDOLVHULQJ DY HIIHNWLY ,7�KDQWHULQJ� (Q PRGHOO VRP YLVDU

GH EHU|UGD ,7�RUJDQHQ RFK NRSSOLQJDU GH HPHOODQ JHV I|U DWW SRlQJWHUD VDPEDQG PHOODQ RUJDQHQV ,7�WlQNDQGH RFK

NRQVHNYHQVHU� .RPPXQHQV ,7�WlQNDQGH� VRP XSSVDWVHQ V|NW ILQQD� lU GHQ PDOO VRP JHU I|UXWVlWWQLQJDU I|U DWW Qn HQ

Q|GYlQGLJ VDPRUGQLQJ RFK HWW HIWHUOHYDQGH DY GH PnO VRP VlWWV PHG ,7� 'H IDNWRUHU MDJ SHNDW Sn KDU L KXYXGVDN NUHWVDW NULQJ

IRUPXOHULQJ RFK DQYlQGDQGH DY YLVVD VW\UGRNXPHQW� XSSIDWWQLQJDU RP ,7 RFK GHVV DQYlQGQLQJ KRV EHU|UGD ,7�RUJDQ� VDPW

NRSSOLQJDU LQRP RFK PHOODQ NRPPXQDOD RUJDQ RFK HQKHWHU YLONHW VlWWHU IDNWRUHU L HQ NRQWH[W VRP lU Q|GYlQGLJW I|U DWW HUKnOOD

HQ Vn SDVV NRUUHNW ELOG DY ,7�WlQNDQGHW VRP P|MOLJW�
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If you give £1 to young John and ask him to go and buy a loaf of bread, he will go to the
shop, buy the loaf and bring it back to you with the change. If you could ask a computer to
do the same thing, it would go to the shop, buy the loaf and wait there.

�� ,QOHGQLQJ

)|UHOLJJDQGH�VWXGLH�KDQGODU�RP�GHQ�RIIHQWOLJD�I|UYDOWQLQJHQ�RFK�PRGHUQ�LQIRUPDWLRQVWHNQLN�

(Q�NRPPXQDO�I|UYDOWQLQJ�UHJOHUDV�L�VWRUW�HIWHU�HWW�DQWDO�VSHFLDOI|UIDWWQLQJDU��VNROODJ��VRFLDOWMlQVWODJ��VDPW
NRPPXQDOODJHQ��'HW� ILQQV�HWW� DQWDO�PRGHOOHU� I|U�GHQ�NRPPXQDOD�RUJDQLVDWLRQHQ�PHQ�YLVVD� LQVWDQVHU� lU
ODJVWDGJDGH� RFK� GlUI|U� Q|GYlQGLJ� L� HQ� NRPPXQDO� I|UYDOWQLQJ�� $WW� GHOD� Sn� RUJDQ� VRP� lU� EHVOXWDQGH
�NRPPXQIXOOPlNWLJH�� RFK� RUJDQ� VRP� lU� YHUNVWlOODQGH� �NRPPXQVW\UHOVHQ�� lU� HQ� VnGDQ� VWDGJDG
I|UIDWWQLQJVSUD[LV��$WW�GHW�VWnU�SUD[LV�KlU�LQQHElU�DWW�GHW�HJHQWOLJHQ�HQGDVW�lU�LQUlWWDQGHW�DY�HWW�EHVOXWDQGH
RUJDQ� �IXOOPlNWLJH�� VRP�lU�GLUHNW� ODJVWDGJDW�� ,QUlWWDQGHW� DY�HWW� H[HNXWLYW�RUJDQ� �NRPPXQVW\UHOVH�KlU�� lU
GRFN�Vn�SDVV� LQDUEHWDW� L� I|UYDOWQLQJVWUDGLWLRQ�DWW�GHW�VHV�VRP�HWW�Q|GYlQGLJW�RUJDQ���3HWHUVVRQ���������� -XVW
NRPPXQVW\UHOVHQ� DQVYDUDU� I|U� GHQ� NRPPXQDOD� I|UYDOWQLQJVYHUNVDPKHWHQ�� OHGHU� RFK� VDPRUGQDU�� I|OMHU
IUnJRU��J|U� IUDPVWlOOQLQJDU��RFK�\WWUDU�VLJ� L� DOOD� lUHQGHQ�VRP�DYJ|UV� L� IXOOPlNWLJH��.RPPXQVW\UHOVHQ�KDU
KXYXGDQVYDU� I|U� YHUNVWlOOLJKHWHQ� DY� IXOOPlNWLJHV� EHVOXW�� 2UJDQHW� lU� SURSRUWLRQHOOW� VDPPDQVDWW� HIWHU
SDUWLHUQDV� PDQGDWI|UGHOQLQJ� L� IXOOPlNWLJH�� PHQ� SUD[LV� L� VYHQVN� NRPPXQDO� I|UYDOWQLQJ� YDG� JlOOHU
NRPPXQVW\UHOVHQ�lU�VDPOLQJVVW\UH��I|UXWRP�DWW�PDMRULWHWHQ�L�IXOOPlNWLJH�PDUNHUDU�JHQRP�RUGI|UDQGHSRVW�

,QRP�GHQ�NRPPXQDOD�I|UYDOWQLQJHQ�ILQQV�QXPHUD�Vn�NDOODGH�,7�UnG��KDU�ROLND�QDPQ���HWW�UnGJLYDQGH�RUJDQ
EHVWnHQGH� DY� I|UWURHQGHYDOGD� RFK� WMlQVWHPlQ� PHG� XSSJLIW� DWW� EHUHGD� IUnJRU� UHODWHUDGH� WLOO� PRGHUQ
LQIRUPDWLRQVWHNQLN� �,7�� LQI|U� EHVOXW� L� IXOOPlNWLJH�� .RPPXQVW\UHOVHQ� lU� RIWDVW� GHW� KXYXGRUJDQ� LQRP
I|UYDOWQLQJHQ� GlU� NRPPXQHQV� ,7�DUEHWH� EHKDQGODV�� � 6WXGLHREMHNW� I|U� GHQQD� XSSVDWV� lU� /LQN|SLQJV
NRPPXQ�RFK�GHVV�RUJDQ�VRP�DUEHWDU�PHG�,7�IUnJRU��9DOHW�DY�/LQN|SLQJV�NRPPXQ�lU�IUlPVW�DY�WYn�VNlO�
'HOV� QlUKHWHQ� L� WLG� RFK� UXP�� GHOV� DWW� /LQN|SLQJV� NRPPXQ� JlUQD� SURILOHUDU� VLJ� VRP� HQJDJHUDG� L� RFK
HQJDJHUDQGH� I|U�PRGHUQD� LQIRUPDWLRQVWHNQLN� �,7��� ,QRP�/LQN|SLQJV� NRPPXQ� lU� GHW� QX� �L� HIIHNW� HIWHU
RPRUJDQLVDWLRQ�HIWHU�YDO�������NRPPXQVW\UHOVHQ�VRP�DQVYDUDU�I|U�,7�IUnJRU�DY�NRPPXQ|YHUJULSDQGH�RFK
YHUNVDPKHWV|YHUJULSDQGH�NDUDNWlU��8QGHU�NRPPXQVW\UHOVHQV�SDUDSO\�ILQQV�HWW�DQWDO�XQGHURUJDQ�VRP�KDU
YDULW�VlUVNLOW�LQUlWWDGH��PHG�KlQVHHQGH�WLOO�NRPPXQHQV�,7�DUEHWH��'HVVD�XQGHURUJDQ��LQWHUQD�VRP�H[WHUQD�
WLOOVDPPDQV� � lU� DY� LQWUHVVH� I|U� HQ� VWXGLH� DY� NRPPXQHQV� KDQWHULQJ� RFK� XWQ\WWMDQGH� DY� PRGHUQ
LQIRUPDWLRQVWHNQLN�

,QRP�lPQHW�,QIRUPDWLN�EHKDQGODV�LQIRUPDWLRQVWHNQLNHQV�DQYlQGQLQJ�LQRP�DUEHWVOLYHW��RUJDQLVDWLRQHU�RFK
VDPKlOOHW�� 6lUVNLOW� IRNXVHUDV� XWIRUPQLQJ�� XSSE\JJQDG�� XWYHFNOLQJ�� LQI|UDQGH� RFK� EHG|PQLQJ� DY
LQIRUPDWLRQVV\VWHP�� ,QIRUPDWLRQV�� RFK� PHGLHYHWHQVNDS� VRP� lU� HQ� DY� ,QIRUPDWLNHQV� JUHQDU� YLG� /LQN|SLQJV
XQLYHUVLWHW� KDU� LQRP� VLWW� RPUnGH� DQYlQGQLQJ�� GLVWULEXWLRQ� RFK� SUHVHQWDWLRQ� DY� GDWRUEDVHUDGH
LQIRUPDWLRQVPlQJGHU�� 0XOWLPHGLD� RFK� JOREDOD� QlW� lU� lYHQ� WHNQLNHU� VRP� LQJnU�� 'H� DNWLYLWHWHU� GlU� HQ
DQYlQGDUH� XU� VDPOLQJDU� DY� GRNXPHQW� XWYlOMHU� HQVNLOGD� VnGDQD�� HOOHU� GHODU� DY� GHP�� Sn� JUXQG� DY� GHUDV
LQQHKnOO�HOOHU�DQGUD�NDUDNWlULVWLND��RFK�VDPPDQVWlOOHU�GHP�I|U�DWW�P|WD�VLQD��HOOHU�DQGUDV��EHKRY��lU�I|UVWD
IRNXV� I|U� LQIRUPDWLRQV�� RFK�PHGLHYHWHQVNDS��'RNXPHQWHQ� NDQ� XWJ|UDV� DY� WH[W�� ELOG�� ILOP�� WDO�� I|UHPnO�
PLOM|HU� HWF�� RFK� NDQ� YDUD� ODJUDGH� PHG� ROLND� WHNQLN� L� ROLND� PHGLD�� 0HQ� FHQWUDOW� I|U� LQIRUPDWLRQV�� RFK
PHGLHYHWHQVNDS� lU� lYHQ� XWIRUPQLQJ�� LQI|UDQGH� RFK� DQYlQGQLQJ� DY� VnYlO� WHNQLVND� VRP� DGPLQLVWUDWLYD
V\VWHP� RFK� PHWRGHU� I|U� WLOOJnQJ� WLOO� LQIRUPDWLRQ� RFK� XSSOHYHOVHU� L� GRNXPHQWHUDG� IRUP�� �/LQN|SLQJV
XQLYHUVLWHW������

8SSVDWVHQV� SUREOHPRPUnGH� |YHUODSSDU� lYHQ� WLOO� HWW� V\VWHPYHWHQVNDSOLJW� DUEHWVVlWW� VRP� lU� LQULNWDG�PRW
VWXGLHU�DY�LQIRUPDWLRQVWHNQLNHQV�XWYHFNOLQJ�RFK�DQYlQGQLQJ�L�RUJDQLVDWLRQHU��'RFN�OLJJHU�XSSVDWVHQ�LQRP
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UDPDUQD� I|U� LQIRUPDWLRQV�� RFK� PHGLHYHWHQVNDS� JHQRP� VLQ� IRNXVHULQJ� Sn� YLVVD� GRNXPHQW� YLNWLJD� I|U
NRPPXQHQV�,7�DUEHWH��JlOOHU�IRUPXOHULQJ�RFK�DQYlQGQLQJ�DY�,7�SURJUDP���VDPW�VWXGLH�DY�GHW�YHUNW\J�VRP
,7��EnGH�WHNQLVNW�RFK�DGPLQLVWUDWLYW�XWJ|U�I|U�NRPPXQHQV�OHGQLQJ�RFK�RUJDQLVDWLRQ�

'HW� LQIRUPDWLRQV�� RFK�PHGLHYHWHQVNDSOLJD� SHUVSHNWLYHW� RSHUDWLRQDOLVHUDV� L� XSSVDWVHQ� JHQRP� EHJUHSSHW
�,7�WlQNDQGH���'HWWD�EHJUHSS��VRP�MDJ�VMlOY�LQI|U��DYVHU�DWW�EHO\VD�KXU�EHU|UGD�SDUWHU�VHU�Sn�DQYlQGQLQJ
RFK�XWIRUPQLQJ�DY�,7�RFK�,7�VW|GMDQGH�DNWLYLWHWHU��,QRP�GHVVD�DVSHNWHU�ILQQV�lYHQ�HWW�DQWDO�VW\UGRNXPHQW
�,7�VWUDWHJLHU��YLVLRQHU�RFK�SURJUDP��VRP�VlUVNLOW�XWWU\FNHU�VLJ�RP�DQYlQGQLQJ�RFK�XWIRUPQLQJ��VDPW�GH
UHVXOWDW�DY�KXU�GHVVD�VW\UGRNXPHQW�DQYlQGV��)|U�DWW�KLWWD�,7�WlQNDQGHW�OLJJHU�GHW�RFNVn�L�XSSVDWVHQ�V\IWH
DWW�LGHQWLILHUD�EHU|UGD�SDUWHU��IUlPVW�Vn�NDOODGH�,7�RUJDQ�

0HG�RYDQ�EDNJUXQG�NDQ�GHW�YDUD� LQWUHVVDQW�DWW�NDUWOlJJD� LQVWLWXWLRQHOOD�HOOHU�DQGUD�LGHQWLILHUEDUD� IDNWRUHU
VRP� SnYHUNDU� RFK� VW\U� NRPPXQHQV� ,7�DUEHWH�� GH� RUJDQ� VRP� VlUVNLOW� DUEHWDU� PHG� ,7� �,7�RUJDQ�� VDPW
VWXGHUD�I|UYDOWQLQJHQV�KDQWHULQJ�DY�NRPPXQHQV�,7�DUEHWH�

��� 6\IWH

,GHQWLILHUD�EHU|UGD�,7�RUJDQ��GHUDV�,7�WlQNDQGH�VDPW�NDUWOlJJD�YLOND�HJHQVNDSHU�RFK�NRQVHNYHQVHU�GHWWD
InU�I|U�NRPPXQHQV�,7�DUEHWH�

9DG�VRP� OLJJHU� L� V\IWHW� lU�GHOV� HQ� H[SORUDWLY�DQVDWV�� GlU� MDJ� V|NHU�GH�RUJDQ� VRP�Sn� HWW� XWPlUNDQGH� VlWW
DUEHWDU�PHG�,7�I|U�NRPPXQHQ�

GHOV�HQ�DQDO\WLVN�DQVDWV��GlU�MDJ�IUDPKlYHU�GH�IDNWRUHU��,7�WlQNDQGH��VRP�VW\U�HOOHU�SnYHUNDU�
V\QVlWW�RP�NRPPXQHQV�,7�DUEHWH
SnJnHQGH�HOOHU�SODQHUDGH�,7�SURMHNW

6RP� V\QHV� LQI|U� MDJ� HQ� WHUP� �,7�WlQNDQGH�� VRP� DYVHU� EHU|UGD� SDUWHUV� LGpHU�� KDQWHULQJ�� VW\UQLQJ� RFK
WRONQLQJ�DY�NRPPXQHQV�,7�DUEHWHQ�RFK�SURMHNW��7LOO�GHWWD�UlNQDV�lYHQ�/LQN|SLQJV�NRPPXQV�,7�SURJUDP�VRP
lU�HWW�YLNWLJW�VW\UGRNXPHQW�
,� GHQ� DQDO\WLVND� GHOHQ� NRPPHU� MDJ� lYHQ� LOOXVWUHUD� HQ�PRGHOO� DY� GHQ� ,7�RUJDQLVDWLRQ� VRP� XQGHUE\JJHU
NRPPXQHQV�,7�DUEHWH�RFK�NRSSODU�GHQ�WLOO�GH�V\QVlWW�RP�,7�WlQNDQGH�VRP�IUDPNRPPLW�L�VWXGLHQ���6RP
KMlOSPHGHO� L� GHQ� DQDO\WLVND� GHOHQ� NRPPHU� GHW� SULPlUD� PDWHULDOHW� NRSSODV� WLOO� VHNXQGlU� OLWWHUDWXU� VRP
VSHFLILNW�KDQGODU�RP�,7��RUJDQLVDWLRQ�RFK�I|UYDOWQLQJ�

6W\UQLQJVEHJUHSSHW�NDQ�DQYlQGDV�PHG�VNLOGD�LQQHE|UGHU��-DJ�DQYlQGHU�PLJ�DY�WYn��'HOV�DWW�VW\UQLQJ�lU�DWW
EHWUDNWD�VRP�SnYHUNDQ� L�DYVLNW�DWW�XSSQn�HWW� HOOHU� IOHUD�PnO� �1RUUERP ����������GHOV� DWW� VW\UQLQJ� LQQHIDWWDU
IDNWRUHU�VRP�SnYHUNDU�XWDQ�GLUHNW�DYVLNW��'HQ�I|UVWD�LQQHE|UGHQ�PHGI|U�HQ�DYVLNW��HQ�LQWHQWLRQ�DWW�SnYHUND
GlU�ElUDUHQ�DY�LQWHQWLRQHQ�lU�PlQVNOLJ�RFK�HOOHU�RUJDQLVDWRULVN��%lUDUH�L�GHQQD�XSSVDWV�lU�LGHQWLILHUDGH�,7�
RUJDQ�RFK�YLNWLJD�VW\UGRNXPHQW��'HQ�VHQDUH�LQQHE|UGHQ�DY�VW\UQLQJ�lU�XSSPlUNVDPPDQGH�Sn�YLVVD�DQGUD
IDNWRUHU��VRP�NDQ�VHV�VRP�VW\UDQGH�DY�/LQN|SLQJ�NRPPXQV�,7�DUEHWH�
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��� )UnJHVWlOOQLQJDU

)|U�DWW�NXQQD�IXOOI|OMD�HQ�H[SORUDWLY�VWXGLH�NUlYHU�GHW�DWW�MDJ�DUEHWDU�XWLIUnQ�DWW�DQWDO�IUnJHVWlOOQLQJDU�VRP
VHGHUPHUD�VND�OLJJD�WLOO�JUXQG�I|U�GHQ�GHVNULSWLYD�DQDO\VHQ�

)LQQV�,7�VWUDWHJL"�9LOND�PRWLY�EDNRP"
9LOND�HIIHNWHU�KDU�,7�VWUDWHJL�InWW"
+XU�DQYlQGV�,7�VWUDWHJLHU"
9LOND�NRPPXQDOD�RUJDQ�DUEHWDU�VlUVNLOW�PHG�,7"
+XU� lU� DQVYDUHW� I|UGHODW� PHOODQ� NRPPXQOHGQLQJ�� ORNDOD� YHUNVDPKHWVHQKHWHU� RFK� �HYHQWXHOOW
EHILQWOLJ�� ,7�HQKHW"�)LQQV�QnJRQ�XWWDODG�RFK�QHGVNULYHQ�SROLF\� I|U� DQVYDUVI|UGHOQLQJ"�(OOHU� VNHU
WLOOlPSQLQJ�DY�QnJRQ�SUD[LV�VRP�YX[LW�IUDP�RFK�VRP�VDNQDU�H[SOLFLW�IRUPXOHULQJ"
2UJDQLVDWRULVN�VWUXNWXU"
6lNHUKHW"������SUREOHPDWLNHQ"

��� $YJUlQVQLQJDU

7Yn�KXYXGDYJUlQVQLQJDU�

(IWHUVRP�VWXGLHREMHNW�XWJ|UV�DY�HQ�NRPPXQ�lU�GHW�Q|GYlQGLJW�DWW�NODUJ|UD�YDG�VRP�KlU�nV\IWDV�L
NRPPXQWHUPHQ�

.RPPXQWHUPHQ�lU�VYnUKDQWHUOLJ�HIWHUVRP�GHVV�LQQHE|UG�GHOV�KDU�I|UYDOWQLQJVPlVVLJD�LQQHE|UGHU�RFK�GHOV
RUJDQLVDWLRQVPlVVLJD�LQQHE|UGHU��)|UYDOWQLQJVPlVVLJW�lU�GHW�HQ�JUXQGODJVVWDGJDG�HQKHW��PHG�DQVYDU�VRP
lU�VWLIWDGH�L�ODJDU�RFK�I|URUGQLQJDU��6n�VRP�5HJHULQJVIRUPHQ�XWWU\FNHU�GHW�L�"��Vn�I|UYHUNOLJDV�GHQ�VYHQVND
IRONVW\UHOVHQ� �JHQRP� HWW� UHSUHVHQWDWLYW� RFK� SDUODPHQWDULVNW� VWDWVVNLFN� RFK� JHQRP�NRPPXQDO� VMlOYVW\UHOVH��
.RPPXQHQ� VN|WHU� VHGDQ�Sn� GHQ� NRPPXQDOD� VMlOYVW\UHOVHQV� JUXQG�GH� DQJHOlJHQKHWHU� VRP� DQJHV� L� ODJDU
�NRPPXQDOODJHQ��RFK�VlUVNLOGD�I|UHVNULIWHU��.RPPXQHQ�KDU�lYHQ�HQ�RUJDQLVDWLRQVPlVVLJ�LQQHE|UG�JHQRP
DWW� GHW� ILQQV� HWW� DQWDO� PRGHOOHU� KXU� NRPPXQHQ� VNDOO� YDUD� RUJDQLVHUDG�� 9DG� JlOOHU� LQQHE|UGHQ� DY
�/LQN|SLQJV�NRPPXQ��DQYlQGHU�MDJ�IUlPVW�WYn��)|U�GHW�I|UVWD�XWJ|UV�NRPPXQHQ�DY�HQ�NRPPXQOHGQLQJ�
VRP�lU�GHW�SULPlUD�VWXGLHREMHNWHW��,QRP�.RPPXQOHGQLQJHQ�ILQQV�HWW�DQWDO�RUJDQ�VRP�VlUVNLOW�DUEHWDU�PHG
,7�IUnJRU�� )|U� GHW� DQGUD� lU� /LQN|SLQJV� NRPPXQ� Vn� RUJDQLVHUDG� DWW�PDQ� KDU� HWW� VWRUW� DQWDO� �XWI|UDUH��
'HVVD� XWI|UDUH� JHQRPI|U� GHW� DUEHWH� VRP� nOLJJHU� HQ� NRPPXQ�� W� H[� VNROXWELOGQLQJ�� VRSKDQWHULQJ�
LQIUDVWUXNWXU�RVY��1lU�MDJ�DYVHU�DWW�VWXGHUD�NRPPXQHQV�,7�DUEHWH�lU�GHW�VRP�VNHU�HOOHU�LQLWLHUDV�IUlPVW�IUnQ
NRPPXQOHGQLQJHQV�VLGD��,�GHWWD�OLJJHU�lYHQ�LGHQWLILHULQJ�DY�GH�EHU|UGD�,7�RUJDQHQ��YLOND�L�VLQ�WXU�NDQ�YDUD
EHURHQGH�DY�HOOHU�KD�QlUD�VDPDUEHWH�PHG�DNW|UHU�XWDQI|U�NRPPXQOHGQLQJHQ��XWI|UDUH�HOOHU�DQGUD�H[WHUQD
DNW|UHU��

7LGVDYJUlQVQLQJ�I|U�NRPPXQHQV�DUEHWH�PHG�,7�

9LG� V|NQLQJHQ� DY� SULPlUPDWHULDO� KDU� MDJ� YDOW� DWW� XWHVOXWD� VnGDQW� VRP� VNHGGH� LQQDQ� ������.RPPXQHQV
I|UVWD�,7�YLVLRQ�GDWHUDV�WLOO�PDM�������RFK�GHW�VHU�MDJ�VRP�HWW�VWDUWVNRWW�YDG�JlOOHU�NRPPXQHQV�XWWU\FNOLJD
DUEHWH�NULQJ�,7�IUnJRU��6WXGLHQ�KDU�LQJHQ�DQQDQ�WLGVDYJUlQVQLQJ��lQ�GHW�GDWXP�VRP�JlOOHU�I|U�XSSVDWVHQV
LQOlPQDQGH� �������������� (IWHUVRP� NRPPXQHQ� JHQRPJnWW� HWW� NRPPXQDOYDO� K|VWHQ� ����� KDU� GHW� YDULW
YlVHQWOLJW� DWW� I|OMD� GHQ� Q\D� XWYHFNOLQJHQ� LQRP� NRPPXQHQV� ,7�DUEHWH� �JlOOHU� IUlPVW� UHYLGHULQJ� DY� ,7�
SURJUDP�RFK�RPRUJDQLVDWLRQ��
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��� 0HWRG

6WXGLHQ�J|UV�Sn�NYDOLWDWLYD�JUXQGHU�RFK�VWlOOHU�GlUPHG�VSHFLHOOD�NUDY�Sn�DWW�PHWRGHQ�VlUVNLOW�SDVVDU�VWXGLHQV
V\IWH��3UREOHPIRUPXOHULQJHQ�lU�L� OLNQDGH�NYDOLWDWLYD�VWXGLHU��VRP�V|NHU�NDUWOlJJD�RFK�DQDO\VHUD�� LQWH�DOOWLG
JLYHQ� IUnQ� E|UMDQ�� 6SHFLHOOW� JlOOHU� GHWWD� GHQ� VSUnNOLJD� XWIRUPQLQJHQ�� 0DQ� InU� YDQOLJHQ� XQGHU
IRUVNQLQJVSURFHVVHQ� lQGUD� VMlOYD� SUREOHPIRUPXOHULQJHQ� IOHUD� JnQJHU�� 'HW� NDQ� EHUR� Sn� DWW
SUREOHPIRUPXOHULQJ�PDQ�E|UMDGH�PHG�YLVDU�VLJ�YDUD�PLQGUH�UHOHYDQW�XWLIUnQ�GHW�HPSLULVND�PDWHULDOHW�VRP
PDQ� HUKnOOLW�� 'HW� KlU� XQGHUVWU\NHU� EHW\GHOVHQ� DY� DWW� L� NYDOLWDWLYD� DQVDWVHU� LQWH� I|U� WLGLJW� OnVD� VLJ� WLOO� HQ
EHVWlPG� SUREOHPIRUPXOHULQJ�� ,VWlOOHW� NDQ� HQ� SUHOLPLQlU� SUREOHPIRUPXOHULQJ� XSSVWlOODV� VRP� VHGDQ
RPIRUPXOHUDV� RFK� DYJUlQVDV� Sn� JUXQGYDO� DY� LQOHGDQGH� OLWWHUDWXUVWXGLHU� RFK� NRQWDNWHU� PHG
Q\FNHOLQIRUPDQWHU�� �+DOYRUVHQ���������� 'HQ� GDWD� VRP� XWJ|U� XQGHUODJ� I|U� GHQ� NYDOLWDWLYD� DQDO\VHQ� lU
GHVNULSWLY��PHQ� XQGHUV|NQLQJHQ� V\IWDU� OlQJUH� lQ� WLOO� EHVNULYQLQJ� DY� NRPPXQHQV� ,7�DUEHWH��'HVNULSWLRQ
RFK�NYDOLWDWLY�DQDO\V�lU�LQWH�VDPPD�VDN��,�EHVNULYDQGH��GHVNULSWLYD��XQGHUV|NQLQJDU�lU�V\IWHW�DWW�EHVNULYD�HWW
IHQRPHQ� PHG� DYVHHQGH� Sn� YLVVD� YDOGD� SXQNWHU�� GHVV� XWEUHGQLQJ�� RPIDWWQLQJ�� VDPPDQKDQJ� PP�� 'HVV
IXQNWLRQ�lU�RIWDVW�DWW�LQULQJD�HQ�SUREOHPDWLN�RFK�DWW�In�IUDP�GH�PHU�NYDOLWDWLYD�DVSHNWHU�VRP�HYHQWXHOOW�NDQ
EHO\VDV�PHU�H[DNW� L�YLGDUH�IRUVNQLQJ��(Q�EHVNULYDQGH�XQGHUV|NQLQJ�lU� LQWH�DWW�VHV�VRP�PHU�QHXWUDOD�RFK
I|UXWVlWWQLQJVO|V�lQ�DQGUD�XQGHUV|NQLQJVIRUPHU��(Q�EHVNULYQLQJ�DY�HQ�YDOG�YHUNOLJKHW�EOLU�HQ�NRQVWUXHUDG
UHSUHVHQWDWLRQ� DY� �YHUNOLJKHWHQ�� � �$QGHUVHQ����������� )RUVNDUHQ� YlOMHU� YLVVD� RPUnGHQ� DY� YHUNOLJKHWHQ� VRP
GHQQH�ILQQHU�YDUD�UHSUHVHQWDWLYD�I|U�GHQQHV� IRUVNQLQJVDQVDWV��)RUVNDUHQ�EOLU�HQ� WRONDUH�DY�HQ�YHUNOLJKHW�
6WXGLH�DY�HQ�NRPPXQV�DUEHWH�PHG�,7�lU�HQ�VWXGLH�DY�HWW�VRFLDOW�V\VWHP�VRP�EHVWnU�DY�YLVVD�HOHPHQW�RFK
UHODWLRQHUQD�PHOODQ� GHVVD� GHODU�� 9L� � NDQ� DQDO\WLVNW� DYJUlQVD� GHW� VRFLDOD� V\VWHP� YL� XQGHUV|NHU� IUnQ� GHVV
RPJLYQLQJ��DQGUD�VRFLDOD�V\VWHP���PHQ�GHW�lU�DOOWLG�IUnJDQ�RP�HQ�|PVHVLGLJ�SnYHUNDQ��$QGHUVHQ����������

)|U� DWW� HUKnOOD� HQ� EUHG�PHQ� VDPWLGLJW� GMXS� ELOG� DY� ,7�WlQNDQGH� LQRP� NRPPXQHQ� JHQRPI|UV� HWW� DQWDO
LQWHUYMXHU��5HVSRQGHQWHUV�VYDU�XWJ|U�GDWD�VRP�HIWHU�DQDO\V�JHU�HWW�YLVVW�UHVXOWDW��YLOND�OLJJHU�WLOO�JUXQG�I|U�HQ
VOXWVDWV��9DOHW� DY� LQWHUYMXWHNQLNHU� �HQNlW�� |SSQD�� KDOYVWUXNWXUHUDGH�� VW\UV� DY� YLONHQ� W\S� DY� NXQVNDS� VRP
V|NV�� ,�GHWWD� IDOO� lU�GHW�GHQ�XSSOHYDQGH�PlQQLVNDQ�VRP�lU� L� IRNXV��'lUDY�EOLU� WHNQLNHQ�GHQ� ULNWDW� |SSQD
LQWHUYMXQ��gSSHW�ULNWDGH�LQWHUYMXHU�NDUDNWlULVHUDV�EODQG�DQQDW�DY�DWW�GH�

V\IWDU�WLOO�DWW�I|UVWn�PHQLQJHQ�PHG�IHQRPHQ�L�UHODWLRQ�WLOO�UHVSRQGHQWHQV�XSSIDWWQLQJ�lU�GHVNULSWLYD
lU�IRNXVHUDGH�Sn�EHVWlPGD�WHPDWD
lU�|SSQD�I|U�IOHUW\GLJKHWHU�RFK�I|UlQGULQJDU

3UDNWLVNW�LQQHElU�GHWWD�DWW�GHW�lU�UHVSRQGHQWHQ�VRP�GHILQLHUDU�GH�IHQRPHQ�VRP�GHW�L�LQWHUYMXQ�VWlOOV�IUnJRU
RP���/DQW]�������� 	���

,�GHQ�H[SORUDWLYD�DQGDQ�VRP�GHQQD�XSSVDWV�KlQJHU�VLJ�nW��V|NHU�MDJ�SHUVRQHU�IXQNWLRQHU�LQRP�NRPPXQHQ
VRP�lU�VlUVNLOW�YLNWLJD�I|U�NRPPXQHQV�DUEHWH�PHG�,7��$WW�SHUVRQHU�RFK�IXQNWLRQHU�KlU�OLNVWlOOV�EHURU�Sn
DWW�GHW�IUlPVW�lU�EHU|UGD�SHUVRQHUV�IXQNWLRQHU�RFK�UROOHU�LQRP�NRPPXQHQ�VRP�lU�YlVHQWOLJD��'HVVD�SHUVRQHU
lU�lYHQ�DWW�VHV�VRP�YLNWLJD�I|U�GHQ�ELOG�DY�NRPPXQHQV�,7�WlQNDQGH�VRP�GHQQD�XSSVDWV�V\IWDU�DWW�JH��'HOV
JlOOHU� GHW� KXYXGSHUVRQHU� LQRP� SROLWLNHU�� RFK� WMlQVWHPDQQDNnUHQ�� GHOV� JlOOHU� GHW� KXYXGNRQVXOWHU� I|U
VWUXNWXUHULQJ�DY�,7�V\VWHPHQ�RFK�GULIW�RFK�XWYHFNOLQJ�DY�GHVDPPD�

'H�SHUVRQHU�MDJ�LQWHUYMXDW�lU�

(YD� -RHOVVRQ� �I|UWURHQGHYDOG��� ERUJPlVWDUH�� NRPPXQIXOOPlNWLJHV� RUGI|UDQGH�� LQQHKDU� RUGI|UDQGHSRVW� L
/HGQLQJVJUXSSHQ� I|U� ,7� RFK� QlULQJVOLYVNRPPLWWpQ�� ,� VLQ� UROO� RFK� IXQNWLRQ� VRP� I|UWURHQGHYDOG� VDPW
LQJnHQGH� L�GH�RUJDQ�VRP�VlUVNLOW� KDQGKDU� ,7�IUnJRU� lU�KRQ� DY� VWRU�EHW\GHOVH��EnGH� I|U�NRPPXQHQV� ,7�
DUEHWH�RFK�GHQQD�XSSVDWV�
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(MH� .DUOVVRQ� �WMlQVWHPDQ��� SODQHULQJVFKHI� YLG� /LQN|SLQJV� NRPPXQ�� ,� DUEHWVXSSJLIWHU� LQJnU
NRPPXQLNDWLRQVIUnJRU� LQNOXVLYH� ,7�� UHJLRQDOD� XWYHFNOLQJVIUnJRU�� DOOPlQ� XWYHFNOLQJ�� ULVN�� RFK
VlNHUKHWVIUnJRU�VDPW�LQWHUQDWLRQHOOD�IUnJRU��6DPRUGQDQGH�SDUW�L�PnQJD�DY�GH�LQLWLHUDGH�,7�SURMHNWHQ��+DQ
LQJnU�lYHQ� L�6W\UJUXSSHQ� I|U� ,7�RFK� lU� HQ� DY�NRPPXQHQV� IUlPVWD�SDUWHU� YDG�JlOOHU� NRPPXQHQV� DUEHWH
NULQJ�,7�

5RODQG�9LGHVlWHU��NRQVXOW��RFK�OHYHUDQW|UVUROO���SURMHNWOHGQLQJ�0DUNQDG�	�)|UVlOMQLQJ�YLG�/.'$7$�VRP
lU� /LQN|SLQJV� NRPPXQV� ,7�NRQVXOW�� UHVXOWDWHQKHW� LQRP� JUXSSHQ� .RQVXOW� 	� 6HUYLFH�� 5HSUHVHQWHUDU� L
XSSVDWVHQ�NRQVXOWHQV�UROO�RFK�WlQNDQGH�

5HQW�SUDNWLVNW�KDU�LQWHUYMXHU�JHQRPI|UWV�L�SHUVRQOLJD�P|WHQ�GlU�VDPWDOHW�VSHODWV�LQ�Sn�EDQG��,QWHUYMXHU�KDU
GHOYLV� VW\UWV� DY� HQ� LQWHUYMXJXLGH� LQQHKnOODQGH� IUnJRU� VRP� U|U� PLWW� V\IWH� RFK� PLQD� IUnJHVWlOOQLQJDU�
,QWHUYMXJXLGHQ�KDU�YDULW�GHQVDPPD�I|U�DOOD�UHVSRQGHQWHU�PHG�I|UEHKnOO�I|U�YLVVD�IUnJRU�VRP�VlUVNLOW�U|U�HQ
HQVNLOG�UHVSRQGHQWV�VDNNXQVNDSHU��,�%LODJD�&�VHV�LQWHUYMXJXLGH�GlU�GH�NXUVLYHUDGH�IUnJRUQD�PDUNHUDU�IUnJRU
VRP�VWlOOWV�WLOO�DOOD�WUH�

��� /LWWHUDWXU�RFK�PDWHULDO

7(/'2.� lU� �VW\UHOVHQV� L� 7HOLD� $%� LQLWLDWLY� WLOO� GRNXPHQWDWLRQ� DY� WLGLJ� DQYlQGQLQJ� DY� WHOHDQNQXWQD
LQIRUPDWLRQVV\VWHP��� IUlPVW� ,7�DQYlQGQLQJ� L� DUEHWVOLYHW�� ,� &DUO�gLMH� 6HJHUOXQGV� VNULIW� IUnQ� 7(/'2.
XSSWDV�GLVNXVVLRQ�NULQJ�,7�RFK�NRSSOLQJHQ�WLOO�GHPRNUDWL�RFK�VDPKlOOVVHUYLFH��*HU�HQ�JRG�ELOG�DY�KXU�,7
NDQ�RFK�KDU�DQYlQWV�I|U�GHQ�H[WHUQD�NRPPXQLNDWLRQHQ�PHG�VDPKlOOVPHGERUJDUQD�

6WDWVNRQWRUHWV� VNULIWHU� ������� ������ lU� YLNWLJD� PHG� KlQVHHQGH� WLOO� I|UYDOWQLQJHQV� XSSPlUNVDPKHW� Sn
GDWDV\VWHP�RFK�SUREOHPDWLNHQ�NULQJ������VNLIWHW��6WDWVNRQWRUHW�VND��HQOLJW�I|URUGQLQJHQ��6)6����������RP
|YHUV\Q� DY� VWDWOLJD� P\QGLJKHWHUV� LQIRUPDWLRQVV\VWHP� LQI|U� nU� ������ YDUMH� KDOYnU� OlPQD� HQ
XSSI|OMQLQJVUDSSRUW�RP�DQSDVVQLQJVDUEHWHW�WLOO�UHJHULQJHQ���6WDWVNRQWRUHW������

*|UDQ� *ROGNXKO�� $QQLH� 5|VWOLQJHU�� .DULQ� +HGVWU|P� RFK� $QQHOL� +DJGDKO�� IRUVNDUH� L� LQIRUPDWLN� RFK
LQIRUPDWLRQVV\VWHPXWYHFNOLQJ�YLG�/LQN|SLQJV�XQLYHUVLWHW��SUHVHQWHUDU�,7�L�HWW�RUJDQLVDWLRQV�SHUVSHNWLY�RFK
XSSPlUNVDPPDU�DQVYDUV��RFK�VW\UQLQJVSUREOHP�L��2UJDQLVDWLRQ�	�XWYHFNOLQJ�DY�,7�L�NRPPXQHU���(Q�|YHUVLNW��

7RSSOHGDUIRUXPV� *HPHQVDPPD� ,7�SODWWIRUPDU��� JHU� ELOG� DY� HQ� YlQWDG� XWYHFNOLQJ� LQRP� GHQ� RIIHQWOLJD
I|UYDOWQLQJHQ� RFK� LQIRUPDWLRQVKDQWHULQJ�� 3n� XSSGUDJ� DY� 7RSSOHGDUIRUXP� JHQRPI|UGHV� XQGHU� SHULRGHQ
VHSWHPEHU������WLOO�DSULO������HQ�I|UVWXGLH��PHG�V\IWH�DWW�EHO\VD�LQRP�YLOND�RPUnGHQ�GHW�NDQ�YDUD�|QVNYlUW
PHG� JHPHQVDPPD� VWDQGDUGHU� RFK� QRUPHU� I|U� DWW� In� WLOO� VWnQG� HQ� YlO� IXQJHUDQGH� LQIUDVWUXNWXU� I|U
HOHNWURQLVNW�LQIRUPDWLRQVXWE\WH�LQRP�GHQ�RIIHQWOLJD�I|UYDOWQLQJHQ��6\IWHW�YDU�RFNVn�DWW�SHND�Sn�QnJUD�DY�GH
I|UXWVlWWQLQJDU� VRP� NUlYV� I|U� DWW� VNDSD� HWW� IOH[LEHOW� LQIRUPDWLRQVXWE\WH�� GHOV� LQRP� GHQ� RIIHQWOLJD
I|UYDOWQLQJHQ��GHOV�PHOODQ�GHQ�RIIHQWOLJD�I|UYDOWQLQJHQ�RFK�GHVV�RPJLYQLQJ��VnVRP�HQVNLOGD�PHGERUJDUH�
QlULQJVOLY�RFK�(8��,QIRUPDWLRQVXWE\WHW�VNDOO�NXQQD�VNH�PHG�JRG�VlNHUKHW�RFK�XQGHU�LDNWWDJDQGH�DY�NUDYHQ
Sn�SHUVRQOLJ�LQWHJULWHW���7RSSOHGDUIRUXP���������

6XVDQQH� +nNDQVVRQV� � 6YHQVND� NRPPXQHUV� ,7�VWUDWHJLHU� lU� HQ� XQGHUV|NQLQJ� KXU� OnQJW� PDQ� KDU� NRPPLW� L
ODQGHWV� NRPPXQHU� YLG� XWIRUPDQGHW� DY� ,7�VWUDWHJLHU�� 'HQ� NDUWOlJJHU� HNRQRPLVND�� JHRJUDILVND�
LQVWLWXWLRQHOOD�HOOHU�DQGUD�EHVWlPQLQJVIDNWRUHU�VRP�SnYHUNDU�NRPPXQHQV�DUEHWH��+nNDQVVRQ�VlWWHU�XSS�HWW
DQWDO�NULWHULHU�VRP�HQ�,7�VWUDWHJL�E|U�LQQHKnOOD�I|U�DWW�VlUVNLOMD�GH�IUnQ�$'%�SODQHU��UHQD�,7�YLVLRQHU�HOOHU
DQGUD�GRNXPHQW��6WXGLHQ�JMRUGHV������RFK�DQYlQGV�KlU�LQWH�VRP�IDNWDPDWHULDO�XWDQ�VRP�HWW�KMlOSPHGHO�L
DQJUHSSVlWW�VDPW�PDOO�I|U�EHG|PQLQJ�DY�/LQN|SLQJV�NRPPXQV�,7�SURJUDP�
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'HW� SULPlUD� PDWHULDOHW� XWJ|UV� L� VWRUW� DY� KDQGOLQJDU� IUnQ� /LQN|SLQJV� NRPPXQ�� UDSSRUWHU� RFK� SP� IUnQ
EHU|UGD� NRPPXQDOD� RUJDQ� RFK� QlPQGHU��'HW� SULPlUD�PDWHULDOHW� lU� VlUGHOHV� EHW\GHOVHIXOOW� I|U� VWXGLHQV
JHQRPI|UEDUKHW�GlU�GH�JHU�HQ�GLUHNW�LQEOLFN�L�NRPPXQHQV�I|UIDUDQGH�RFK�WDQNDU�NULQJ�KDQWHULQJHQ�DY�,7�
7LOO�GHW�SULPlUD� UlNQDV�lYHQ�GH� LQWHUYMXHU� VRP�JHQRPI|UWV��(WW� DQWDO�KDQGOLQJDU� IUnQ�.RPPXQVW\UHOVHQ
KDU� lYHQ� HIWHUV|NWV�� PHQ� WLOO� GDJV� GDWR� LQWH� HUKnOOLWV�� 'HW� JlOOHU� IUlPVW� �2IIHUW� DYVHHQGH� GULIW� RFK
I|UYDOWQLQJ�DY�/LQN|SLQJV�NRPPXQV�,QWUDQlW��/LQ:HE���GQU����������)UnJHVWlOOQLQJDU�L�VDPEDQG�PHG�DWW
NRQVXOWVW\UHOVHQ�I|UVHV�PHG�GDWRUHU��SURJUDPYDUD�RFK�NRPPXQLNDWLRQVXWUXVWQLQJ���GQU����������'DWRUHU
WLOO� NRPPXQHQV�SHUVRQDO��� GQU� �������RFK� �<WWUDQGH�|YHU�7RSSOHGDUIRUXPV�RFK�/DQGVWLQJVI|UEXQGHWV
UDSSRUW�
6lNUDUH�,7�L�RIIHQWOLJ�I|UYDOWQLQJ
�GQU��������

��� %HJUHSS

*HQRP� XSSVDWVHQ� I|UHNRPPHU� HWW� DQWDO� EHJUHSS� VRP� EHK|YHU� I|UNODUDV�� 'H� JHV� IUlPVW� HQ� QRPLQHOO
GHILQLWLRQ��GHW�YLOO�VlJD�Sn�GHW�VlWW�GH�DQYlQGV�L�GHQQD�XSSVDWV�

,QIRUPDWLRQVKDQWHULQJ� �� ROLND� WHNQLNHU� VRP� DQYlQGV� I|U� DWW� VNDSD�� ODJUD�� EHDUEHWD�� |YHUI|UD� RFK
SUHVHQWHUD�OMXG��WH[W��GDWD�RFK�ELOG�
,QIRUPDWLRQVV\VWHP� �,6��� VDPOLQJ� DY� PDVNLQHQKHWHU�� PHWRGHU� RFK� SURFHGXUHU� �PDQXHOOD� HOOHU
DXWRPDWLVND���RUJDQLVHUDGH�PHG�XSSJLIW�DWW�JHQRPI|UD�GDWDEHKDQGOLQJ��559����������
,7� ��DQYlQGV�KlU� L� WYn�EHW\GHOVHU��'HOV� I|UHNRPPHU�GHW� L�GHQ� LQQHE|UG� LQWHUYMXDGH�SHUVRQHU�JHU
EHJUHSSHW�� GHOV� DYVHU� ,7� �RP� LQJHW� DQQDW� VlJV�� VRP� VDPODQGH� WHUP� I|U� PRGHUQD� WHNQLNHU� RFK
SURFHGXUHU�I|U�LQIRUPDWLRQVKDQWHULQJ�VRP�DQYlQGHU�HWW�GDWRULVHUDW�YHUNW\J�
,7�DUEHWH���KlQYLVDU�WLOO�DNWLYLWHWHU�RFK�SURMHNW�NRSSODGH�WLOO�,7�
,7�WlQNDQGH���EHU|UGD�SDUWHUV�LGpHU��KDQWHULQJ��VW\UQLQJ�RFK�WRONQLQJ�DY�NRPPXQHQV�,7�DUEHWHQ�RFK
SURMHNW��VDPW�,7�SURJUDPPHW�
,7�V\VWHP���VDPPDQVDWW�WHUP�I|U�GDWRUHU��SURJUDPYDUD�RFK�NRPPXQLNDWLRQVXWUXVWQLQJ�VRP�DQYlQGV
I|U�RUJDQLVDWRULVND�KDQGOLQJDU�
6\VWHP���HQ�VDPOLQJ�NRPSRQHQWHU�VDPW�UHODWLRQHUQD�PHOODQ�NRPSRQHQWHUQD�RFK�GHUDV�HJHQVNDSHU
�1RUUERP�����������$YVHU�KlU�NRPSRQHQWHU�VRP�DQYlQGV�I|U�,7�
6\VWHPlJDUH���RIWD�NRSSODW�WLOO�YHUNVDPKHWVDQVYDU��2PIDWWDU�E�OD�EHVOXW�RP�PnOVlWWQLQJ��UHVXUVUDPDU
RFK�XWYHFNOLQJ��$QVYDUDU�I|U�V\VWHPHWV�VlNHUKHWV��RFK�VHNUHWHVVQLYnHU��559����������

��� 'LVSRVLWLRQ

.DSLWHO���KDU�EHVNULYLW�XSSVDWVHQV� V\IWH��PHWRG��PDWHULDOGLVNXVVLRQ�RFK�EHJUHSSVGHILQLWLRQHU�� ,� NDSLWHO� �
EHVNULYV�/LQN|SLQJV�NRPPXQ�RFK�GH�JUlQVHU�GHQQD�I|UYDOWQLQJVHQKHW�KDU��8QGHU�NDSLWHO���WDV�NRSSOLQJHQ
PHOODQ�NRPPXQHQ�RFK�,7�XSS��*HU�HQ�EDNJUXQGEHVNULYQLQJ�DY�,7V�XWEUHGQLQJ�LQRP�NRPPXQHU��8QGHU
GHWWD� NDSLWHO� JHV� lYHQ� HQ� LQJnHQGH� DQDO\V� DY� /LQN|SLQJV� NRPPXQV� DUEHWH� PHG� �����SUREOHPDWLNHQ�� ,
NDSLWHO���JnU�MDJ�QlUPDUH�LQ�Sn�IRUPXOHULQJ�RFK�DQYlQGQLQJ�DY�Vn�NDOODGH�,7�VWUDWHJLHU� �RFK�,7�SURJUDP�
7LOO�GHWWD�K|U�lYHQ�EHVNULYQLQJDU�DY�HQ�GHO�,7�SURMHNW�VRP�LQLWLHUDWV�DY�HOOHU�PHG�NRPPXQHQ��.DSLWHO���WDU
VHGDQ�XSS�GH�VSHFLILND�RUJDQ�LQRP�NRPPXQHQ�VRP�DQVHV�YLNWLJD�I|U�,7�DUEHWHW��8QGHU�NDSLWHO���OLJJHU�GHQ
DYVOXWDQGH�GLVNXVVLRQHQ�VRP�I|U�VDPPDQ�DQDO\VHQ�WLOO�HQ�PHU�VDPODG�ELOG�
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�� .RPPXQHQ

'HQQD�VWXGLH�UnGHU�XQGHU�VlUVNLOGD�EHWLQJHOVHU�JHQRP�DWW�GHQ�JHQRPI|UV�XQGHU�SHULRG�GlU�GHQ�SROLWLVND
RFK� RUJDQLVDWRULVND� VWUXNWXUHQ� LQRP� /LQN|SLQJV� NRPPXQ� JHQRPJnU� I|UlQGULQJDU�� ,� VHSWHPEHU
JHQRPI|UGHV� ULNVGDJV��� ODQGVWLQJV��� RFK�NRPPXQDOYDO�GlU�GHW� L� /LQN|SLQJV� IDOO� LQQHEDU� HQ�RNODU� XWJnQJ
YLOND�SDUWLHU�VRP�HIWHU�PDQGDWI|UGHOQLQJ�VNXOOH�WD�GHW�OHGDQGH�DQVYDUHW�I|U�GHQ�NRPPXQDOD�I|UYDOWQLQJHQ�
3n� JUXQG� DY� GHVVD� RUJDQLVDWRULVND� RNODUKHWHU� NULQJ� VW\UHW� DY� /LQN|SLQJV� NRPPXQ� EOLU� HQ� VWXGLH� DY
GHQVDPPD� LQOHGQLQJVYLV� VYnUKDQWHUOLJ�� 6lUVNLOW� JlOOHU� GHWWD� NRPPXQDOD� DQJHOlJHQKHWHU� VnVRP� ,7� VRP
JHQRP�I|UlQGUDW�SROLWLVNW�VW\UH�NDQ�JHQRPJn�I|UlQGULQJDU��'HW�KDU�IUDPNRPPLW�XQGHU�VWXGLHQ�DWW�VnGDQD
I|UlQGULQJDU�lJW�UXP�NULQJ�NRPPXQHQV�DUEHWH�NULQJ�,7��6lUVNLOW�JlOOHU�GHWWD�GH�RUJDQ�VRP�KDQGKDU�RFK
KDU�DQVYDU�I|U�GH�,7�SURMHNW�VRP�LQLWLHUDWV�RFK�SODQHUDWV��'HWWD�VlWWHU�lYHQ�VYnULJKHWHU�L�DWW�LGHQWLILHUD�GH
SHUVRQHU��I|UWURHQGHYDOGD�VRP�WMlQVWHPlQ��YLOND�NDQ�NRPPD�L�IRNXV�I|U�LQWHUYMXHU�

8QGHU�E|UMDQ�DY�GHFHPEHU�NRPPHU�YDOEHUHGQLQJHQ�DWW�VDPPDQVWlOOD�SDUWLHWV�QRPLQHULQJDU�DY�OHGDP|WHU
RFK�HUVlWWDUH�WLOO�QlPQGHU��VW\UHOVHU�RFK�XWVNRWW��'HQ����GHFHPEHU�I|UUlWWDU�IXOOPlNWLJH�YDO��VDQQROLNW�HIWHU
YDOEHUHGQLQJHQV� I|UVODJ�� )XOOPlNWLJHXWVNRWW� WLOOWUlGHU� RPHGHOEDUW�� 'HQ� �� MDQXDUL� ����� WLOOWUlGHU� GH� Q\D
QlPQGHUQD�RFK�VW\UHOVHUQD��OLNVRP�NRPPXQDOUnG�RFK�NRPPXQVW\UHOVH�

.RPPXQIXOOPlNWLJH� lU� /LQN|SLQJV� �ULNVGDJ��PHG� ��� OHGDP|WHU�� .RPPXQVW\UHOVHQ� lU� GHVV� �UHJHULQJ��

.RPPXQOHGQLQJVNRQWRUHW�PHG� VLQD� NDQVOLHU�WMlQVWHPlQ� NDQ� VlJDV�PRWVYDUD� GH� ROLND� �GHSDUWHPHQWHQ��
(IWHU� YDOHW� K|VWHQ� ����� KDU� HQ� DOOLDQV� ELOGDWV� PHOODQ� VRFLDOGHPRNUDWHUQD�� FHQWHUQ� RFK�PLOM|SDUWLHW�� 'H
VDNQDU�WLOOVDPPDQV�WUH�PDQGDW�I|U�DWW�ELOGD�IXOO�PDMRULWHW��GlUI|U�NRPPHU�GH�DWW�V|ND�EUHGD�O|VQLQJDU�I|U
VLQD� I|UVODJ�� ,�/LQN|SLQJV� NRPPXQ� ILQQV� RFNVn� IHP�EHVWlOODUQlPQGHU� RFK� WUH�P\QGLJKHWVQlPQGHU�� 7LOO
YDUMH�EHVWlOODUQlPQG�K|U�HWW�NDQVOL�PHG�WMlQVWHPlQ��9DUMH�P\QGLJKHWVQlPQG�KDU�HWW�WMlQVWHPDQQDNRQWRU�

)XOOPlNWLJH�
.RPPXQIXOOPlNWLJH�lU�/LQN|SLQJ�NRPPXQV�K|JVWD�EHVOXWDQGH�I|UVDPOLQJ�RFK�KDU����OHGDP|WHU�RFK���
HUVlWWDUH��.RPPXQIXOOPlNWLJH�EHVOXWDU�L�lUHQGHQ
DY�|YHUJULSDQGH��SULQFLSLHOO�QDWXU�RFK�L�DQGUD�lUHQGHQ�DY�VW|UUH�YLNW�I|U
NRPPXQHQ��.RPPXQIXOOPlNWLJH�KDU�EO�D��DWW�EHVOXWD�L�IUnJRU�RP

PnO�RFK�ULNWOLQMHU�I|U�YHUNVDPKHWHQ
EXGJHW��VNDWW�RFK�DQGUD�HNRQRPLVND�IUnJRU
NRPPXQHQV�RUJDQLVDWLRQ�RFK�YHUNVDPKHWVIRUPHU
YDO�DY�OHGDP|WHU�RFK�HUVlWWDUH�L�QlPQGHU�RFK�EHUHGQLQJDU
YDO�DY�UHYLVRUHU�RFK�UHYLVRUVHUVlWWDUH�VDPW
nUVUHGRYLVQLQJ�RFK�DQVYDUVIULKHW�

)XOOPlNWLJH� EHVOXWDU� RFNVn� L� DQGUD� IUnJRU� VRP� DQJHV� L� NRPPXQDOODJHQ� HOOHU� DQGUD� I|UIDWWQLQJDU�
)XOOPlNWLJHV� NDQVNH� YLNWLJDVWH� XSSJLIW� lU� DWW� VW|GMD� GHPRNUDWLQ� RFK� ELGUD� WLOO� DWW� GHQ� KnOOV� OHYDQGH� RFK
I|UGMXSDV

.RPPXQVW\UHOVHQ�

.RPPXQVW\UHOVHQ� lU� NRPPXQHQV� �UHJHULQJ�� RFK� EHUHGHU� GH� lUHQGHQ� VRP� VND� WDV� XSS� L
NRPPXQIXOOPlNWLJH�� .RPPXQVW\UHOVHQ� EHVOXWDU� RFNVn� L� YLVVD� |YHUJULSDQGH� IUnJRU� I|U� KHOD� NRPPXQHQ
VDPW� L� QlULQJVOLYV�� RFK� V\VVHOVlWWQLQJVIUnJRU�� .RPPXQVW\UHOVHQ� KDU� lJDUDQVYDUHW� I|U� GH� NRPPXQDOD
ERODJHQ��.RPPXQVW\UHOVHQV�KXYXGXSSJLIW�lU�DWW� OHGD�RFK�VDPRUGQD�NRPPXQHQV�DQJHOlJHQKHWHU�RFK�KD
XSSVLNW� |YHU� QlPQGHUQDV� RFK� ERODJHQV� YHUNVDPKHW�� .RPPXQDOUnGVEHUHGQLQJHQ� EHUHGHU
NRPPXQVW\UHOVHQV�VDPPDQWUlGHQ��PHQ�KDU�LQWH�UlWW�DWW�IDWWD�EHVOXW��'HW�ILQQV�RFNVn�HWW�SODQHULQJVXWVNRWW
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VRP� EHUHGHU� OnQJVLNWLJD�� VWUDWHJLVND� IUnJRU�� .RPPXQVW\UHOVHQ� KDU� KDQG� RP� NRPPXQHQV� HNRQRPLVND
I|UYDOWQLQJ�RFK�lU�O|QHP\QGLJKHW�

.RPPXQOHGQLQJVNRQWRUHW�
6WDE�.RPPXQOHGQLQJVNRQWRUHW�lU�XQGHUVWlOOW�NRPPXQVW\UHOVHQ�RFK�OHGV�DY
NRPPXQGLUHNW|UHQ�� .RPPXQGLUHNW|UHQV� VWDE� DUEHWDU� EODQG� DQQDW� PHG� NRPPXQ|YHUJULSDQGH� RFK
NRPPXQJHPHQVDPPD� IUnJRU�� 'HW� JlOOHU� W� H[� PDUNQDGVI|ULQJ�� LQIRUPDWLRQ�� SHUVRQDOSROLF\� VDPW
XWYHFNOLQJV��RFK�I|UlQGULQJVIUnJRU��6WDEHQ�lU�HQJDJHUDG�L�NRPPXQHQV�LQWHUQDWLRQHOOD�NRQWDNWHU�

,QRP� NRPPXQOHGQLQJVNRQWRUHW� ILQQV� WMlQVWHPDQQDNDQVOLHU� I|U� NRPPXQVW\UHOVHQ� RFK� GH� IHP
EHVWlOODUQlPQGHUQD��.DQVOLHUQD�EHUHGHU�lUHQGHQ�nW�UHVSHNWLYH�VW\UHOVH�QlPQG��'H�VND�VH�WLOO�DWW�GH�EHVOXW�VRP
IXOOPlNWLJH� IDWWDU� RFNVn� JHQRPI|UV�� 0HG� NRPPXQIXOOPlNWLJHV� PnO� RFK� UDPDU� VRP� JUXQG�� XSSUlWWDU
EHVWlOODUQlPQGHUQD� YHUNVDPKHWVSODQHU� RFK� NYDOLWHWVEHVNULYQLQJDU�� %HVNULYQLQJDUQD� DQJHU� VWDQGDUG� RFK
RPIDWWQLQJ� DY� SURGXNWLRQHQ�� 'lUHIWHU� JHQRPI|U� PDQ� XSSKDQGOLQJ�� I|UKDQGODU� RFK� VOXWHU� DYWDO� PHG
OlPSOLJD�XWI|UDUH��,�GHQ�NRPPXQDOD�SURGXNWLRQHQ�lU�YDUMH�YHUNVDPKHWVRPUnGH�RUJDQLVHUDW�L�UHVXOWDWHQKHWHU�
VRP�VMlOYVWlQGLJW�KDU�DWW�XWI|UD�GH�WMlQVWHU�VRP�DYWDODWV�PHG�EHVWlOODUQlPQGHUQD���%HVWlOOQLQJDU�OlJJV�RFNVn
KRV� LFNH�NRPPXQDOD� HQKHWHU�� IUlPVW� JlOOHU� GHW� WHNQLVND� QlPQGHQ�� RPVRUJVQlPQGHQ� RFK� EDUQ�� RFK
XQJGRPVQlPQGHQ�� 6nYlO� SULYDWD� HQWUHSUHQ|UHU� VRP� I|UHQLQJDU�NRRSHUDWLY� RFK� �DYNQRSSDGH�
NRPPXQDQVWlOOGD�GULYHU�VnGDQ�YHUNVDPKHW�

2YDQ� SUHVHQWDWLRQ� DY� NRPPXQHQ� lU� KlPWDG� IUnQ� HOHNWURQLVNW� GRNXPHQW� YLG� /LQN|SLQJV� NRPPXQV
KHPVLGD�
>KWWS���ZZZ�OLQNRSLQJ�VH�NRPPXQ�NRPPXQIXOOPDNWLJH�IDNWDVLGRU�@

��� .RPPXQHQV�PDUNQDG�RFK�DNW|UHU

,� GHQ� EHVWlOODU�XWI|UDUDQGD� NRPPXQHQ� DUEHWDU� EOLU� lYHQ� VSUnNEUXNHW� Sn� GH� ROLND� HQKHWHUQD� RULHQWHUDGH
HIWHU� VLQD� IXQNWLRQHU�� (Q� VWRU� GHO� DY� NRPPXQHQV� DUEHWH� VNHU� LQRP� 3URGXNWLRQHQ�� ,QRP� GHQQD� VHNWRU
DUEHWDU�KXYXGGHOHQ�DY�GH�IHP�EHVWlOODUQlPQGHUQDV�XWI|UDUH��(Q�EHVNULYQLQJ�DY�3URGXNWLRQHQV�RPUnGH�lU
YLNWLJ� L� DWW� EHO\VD� GHQ� PDUNQDG� VRP� GHOV� OLJJHU� LQRP� NRPPXQHQV� JUlQVHU� VDPW� GHQ� PDUNQDG� GH
UHVXOWDWElUDQGH� HQKHWHUQD� RFK� ERODJHQ� KDU� DWW� VlOMD� VLQD� WMlQVWHU� RFK� SURGXNWHU�� 6lUVNLOW� LQWUHVVDQW� lU
3URGXNWLRQHQV�RPUnGH�I|U�GHQ��NRQVXOW�� LQRP�NRPPXQHQ�VRP�VSHFLILNW�YHUNDU� LQRP�,7�RFK�WHOHPDWLN�
/.�'$7$��'HWWD�I|UHWDJ�NRPPHU�SUHVHQWHUDV�PHU�XWI|UOLJW�OlQJUH�IUDP�

,QRP�3URGXNWLRQHQ�ILQQV�IHP�ROLND�YHUNVDPKHWVRPUnGHQ�

7HNQLVN�SURGXNWLRQ� %DUQ�RFK�XQJGRP�
*DWXXQGHUKnOO *UXQGVNRORU
5lGGQLQJVWMlQVW %DUQRPVRUJ
7UDILN�RFK�JDWRU )ULWLGVJnUGDU

%LOGQLQJ� 2PVRUJ� 9UHWD�.ORVWHU�
*\PQDVLHVNRORU +HPWMlQVW
.XQVNDSVO\IWHW 6HUYLFHERHQGH
,QIRUPDWLRQVNRQWRUHW 6MXNKHP
*DPOD�/LQN|SLQJ *UXSSERHQGH
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����� .RPPXQHQV�I|UHWDJ

.RPPXQHQ�lJHU� lYHQ� HQ� VWRU� I|UHWDJVSDUN�PHG�EnGH�KHOlJGD�RFK�GHOlJGD� I|UHWDJ��'HQQD� I|UHWDJVSDUN
ELOGDU�HWW�WUlG��VH�QHGDQ���)|UHWDJVYHUNVDPKHWHQ�VRP�lU�VWDUNW�NRSSODG�WLOO�EHVWlOODU�XWI|UDUIXQNWLRQHQ�KDU
VLQ�JLOWLJKHW�L�NRPPPXQDOODJHQ�"����

.RPPXQHU�RFK�ODQGVWLQJ�InU�HIWHU�EHVOXW�DY�IXOOPlNWLJH
OlPQD�|YHU�YnUGHQ�DY�HQ�NRPPXQDO�DQJHOlJHQKHW��I|U�YDUV
KDQGKDYDQGH�VlUVNLOG�RUGQLQJ�LQWH�I|UHVNULYLWV��WLOO�HWW
DNWLHERODJ��HWW�KDQGHOVERODJ��HQ�HNRQRPLVN�I|UHQLQJ��HQ�LGHHOO
I|UHQLQJ��HQ�VWLIWHOVH�HOOHU�HQ�HQVNLOG�LQGLYLG�

�.RPPXQDOODJ ���������KWWS���ZZZ�MLW�VH�ODJERN�������W�KWPO�
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%HJUHSSHW��,7��HOOHU��LQIRUPDWLRQVWHNQLN��KDU�QX�EOLYLW�HQ�VMlOYNODU�GHO�DY�GHW�DOOPlQQD�VSUnNEUXNHW��'HW�lU
GlUHPRW�OnQJW�LIUnQ�VMlOYNODUW�HOOHU�HQW\GLJW�YDG�EHJUHSSHW�VWnU�I|U���9L�NDQ�LQLWLDOW�NRPPD�|YHUHQV�RP�DWW
GHW� KDQGODU� L� VWRU� XWVWUlFNQLQJ� RP� WHNQLNHU� DWW� |YHUI|UD� LQIRUPDWLRQ�� 0HQ� lYHQ� RP� W�� H[� ERNHQ� RFK
WLGQLQJHQ�UHSUHVHQWHUDU�L�K|J�JUDG�HQ�VRUWV�LQIRUPDWLRQVWHNQLN��Vn�UlNQDV�GH�LQWH�IUlPVW�LQRP�GHQ�PRGHUQD
EHW\GHOVHQ� DY� LQIRUPDWLRQVWHNQLN�� ,� KXYXGVDN� U|U� GHQ� PRGHUQD� EHW\GHOVHQ� DY� ,7� RP� GDWRUHU� RFK
WHOHNRPPXQLNDWLRQ��0DQ� NDQ� XUVNLOMD� HQ� DYJ|UDQGH� IDV� L� LQIRUPDWLRQVWHNQLNHQV� XWYHFNOLQJ� VRP� IUlPVW
NlQQHWHFNQDV� DY� DWW� GH� WLGLJDUH� DQDORJD� V\VWHPHQ� DOOWPHU� NRPPLW� DWW� HUVlWWDV� DY� VWDUNDUH� RFK� PHU
WLOOI|UOLWOLJD�GLJLWDOD�V\VWHP��,�HQ�GLJLWDO�SURFHVV�|YHUVlWWV�LQIRUPDWLRQ�L�IRUP�DY�WH[W��ELOGHU�HOOHU�OMXG�WLOO�GHW
GLJLWDOD�VSUnN��VLIIURU��VRP�DQYlQGV�L�GDWRUHU��cVWU|P������

9DG�VWnU�,7�EHJUHSSHW�I|U�LGDJ"�,7�NRPPLVVLRQHQ�JHU�I|OMDQGH�I|UV|N�WLOO�GHILQLWLRQ�L�VLWW�DUEHWVSURJUDP�

,QIRUPDWLRQVWHNQLN��,7��lU�HWW�YLWW�EHJUHSS�VRP�DQYlQGV
I|U�WHNQLN�I|U�DWW�VDPOD�LQ��|YHUI|UD��ODJUD��EHDUEHWD�RFK
SUHVHQWHUD�OMXG��ELOG�RFK�WH[W�L�VWRUD�PlQJGHU�REHURHQGH
DY�DYVWnQGHW��,7�lU�HQ�NRPELQDWLRQ�DY�GDWRUHU�RFK�WHOHNRPPXQLNDWLRQ�
HWW�lNWHQVNDS�PHOODQ�PLNURSURFHVVRUQ
RFK�WHOHIRQHQ��628����������

6RP�V\QHV�lU�GHQQD�GHILQLWLRQ�WlPOLJHQ�YDJ�RFK�RNODU��PHQ�GHWWD�lU�PHU�HWW�XWWU\FN�I|U�HWW�EHJUHSS�VRP
KDU�JHQRPJnWW�RFK�JHQRPJnU� I|UlQGULQJDU� L� WDNW�PHG�HQ� WHNQLVN�XWYHFNOLQJ��(QOLJW� 6YHQVND�$NDGHPLQV
RUGOLVWD�Vn�GHILQLHUDV�LQIRUPDWLRQVWHNQLN�VRP�

I|UN��,7�XWQ\WWMDQGH�DY�GDWRUHU�RFK�,QWHUQHW�I|U�LQIRUPDWLRQVKDQWHULQJ��6YHQVND $NDGHPLHQ������

2P�YL�VHU�WLOO�GHQ�GHILQLWLRQ�VRP�QlPQV�L�/LQN|SLQJ�NRPPXQV�,7�SURJUDP�Vn�VHU�YL�NODUD�OLNKHWHU�PHG�,7�
NRPPLVVLRQHQV�GHILQLWLRQ�

,QIRUPDWLRQVWHNQLN��,7��lU�HWW�VDPOLQJVEHJUHSS�I|U�ROLND�WHNQLNHU�VRP�DQYlQGV�I|U�DWW�VNDSD�
ODJUD��EHDUEHWD��|YHUI|UD�RFK�SUHVHQWHUD� OMXG�� WH[W�RFK�ELOG�� �/LQN|SLQJV NRPPXQ������,7�SURJUDP

I|U /LQN|SLQJV NRPPXQ�

$WW�I|UD�HQ�GLVNXVVLRQ�NULQJ�EHJUHSSHWV� LQQHE|UG�NDQ�W\FNDV�YDUD�PLQGUH�YLNWLJW��PHQ�IDNWXP�lU�DWW�YDG
PDQ� VlWWHU� L� EHW\GHOVHQ� QlU�PDQ� DQYlQGHU� EHJUHSSHW� ,7� lU� YLNWLJW� I|U� KXU� LQIRUPDWLRQVWHNQLNHQ� VHGDQ
LQI|UV� RFK�Q\WWMDV��(YD� -RHOVVRQ�SnYLVDU� XWWU\FNHWV� VYnUKDQWHUOLJKHW��9LG�RNODUKHWHU� VHU� KRQ� DWW� KRQ� NDQ
DQYlQGD�,7�SURJUDPPHWV�GHILQLWLRQ��(Q�GHWDOM�VRP�KRQ�JlUQD�YLOO�KD�PHG�lU�DWW�,7�lYHQ�KDU�PHG�PHWRGHU
VRP�DQYlQGV�GlU�GH�PHU�WHNQLVND�,7�PHGOHQ�LQJnU��(MH�.DUOVVRQ�VHU�lYHQ�HWW�EHN\PPHU�PHG�EHJUHSSHWV
YDJKHW��'HW�JUXQGDU�I|U�DWW�PDQ�SUDWDU�I|UEL�YDUDQGUD���GHW�J|U�YL�UHODWLYW�IUHNYHQW���5RODQG�9LGHVlWHU�VHU
KXU�EHJUHSSHW�KDU�RFK�NRPPHU�H[SDQGHUD��,�/.'$7$V�UROO�VRP�OHYHUDQW|U�RFK�NRQVXOW� WLOO�NRPPXQHQ
PHQDU�KDQ�DWW�GH�PnVWH�YDUD�NODUD�L�VLQD�LQQHE|UGHU�DY�EHJUHSSHQ�

2P� YL� VHU� GHQ� IXQNWLRQ� ,7� KDU� I|U� GH� WUH� Vn� VHU� (YD� -RHOVVRQ� DWW� GHW� lU� WHNQLNHQV� NRPPXQLNDWLYD
HJHQVNDSHU� VRP� lU� HQ� RHUK|UW� YLNWLJ� ELW�� +RQ� KDU� L� GHW� KlQVHHQGHW� DQYlQW� ,7� VRP� HWW� PHGHO� I|U
NRPPXQLNDWLRQ��PHQ� lYHQ� VRP�PHGHO� DWW� HUKnOOD� LQIRUPDWLRQ��8QGHU� YDODUEHWHW� YDU� MXVW� GHVVD� DVSHNWHU
YlUGHIXOOD�I|U�KHQQH��)|U�(MH�.DUOVVRQ�KDU�,7�IUlPVW�IXQNWLRQHQ�L�DWW�GHW�lU��HWW�KMlOSPHGHO�VRP�J|U�GHW
P|MOLJW�DWW�J|UD�HQ�PDVVD�DQGUD�VDNHU���'HWWD�V\QVlWW�YLOO�KDQ�In�GHQ�HQVNLOGH�SROLWLNHUQ�WMlQVWHPDQQHQ�DWW
VH��7HNQLNHQ� NULQJ� ,7� lU� LQWH� GHW� VRP� VlWWHU� JUlQVHU�� XWDQ� GHW� lU� GH� LQE\JJGD� NXOWXUP|QVWHU� VRP� ILQQV
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LQRP�IUlPVW�SROLWLNHU��RFK� WMlQVWHPDQQDNnUHU�VRP�VlWWHU�JUlQVHU�� � ,7�lU� I|U�(MH� L�PnQJW�RFK�P\FNHW�HQ
NXOWXU\WWULQJ�� 5RODQG� 9LGHVlWHU� VHU� ,7V� IXQNWLRQ� XWLIUnQ� YLVVD� YLQNODU�� 'HOV� KDU� GHW� HQ� DGPLQLVWUDWLY
IXQNWLRQ�� GHOV� HQ� NRPPXQLNDWLY� IXQNWLRQ�� PHQ� lYHQ� HQ� PDQDJHPHQWIXQNWLRQ� JHQRP� DWW� PDQ� IUnQ
/.'$7$V�VLGD�lYHQ�YLOO�IUDPKnOOD�LQIRUPDWLRQHQV�YlUGH�I|U�YHUNVDPKHWHU�

��� ,7�RFK�NRPPXQHQ

�2IIHQWOLJ�I|UYDOWQLQJ�E|U�YDUD�HWW�I|UHG|PH�VRP�,7�DQYlQGDUH��'HQ�RIIHQWOLJD�I|UYDOWQLQJHQ�VNDOO�XWQ\WWMD
,7� I|U� DWW� HIIHNWLYLVHUD� YHUNVDPKHWHUQD� RFK� JH� JRG� VHUYLFH� WLOO� I|UHWDJ� RFK� PHGERUJDUH��� NDQ� YL� OlVD� L
UHJHULQJHQV�,7�SURSRVLWLWLRQ��cWJlUGHU�I|U�DWW�EUHGGD�RFK�XWYHFNOD�DQYlQGQLQJHQ�DY�LQIRUPDWLRQVWHNQLN�
��������VH 6HJHUOXQG�����������bYHQ�,7�NRPPLVVLRQHQ�IUDPKnOOHU�UHGDQ�L�VLWW�DUEHWVSURJUDP�I|U���������DWW
NRPPXQHUQD�KDU�HWW�DQVYDU�I|U�DWW�GHQ�NRPPXQDOD�I|UYDOWQLQJHQ�L�|NDG�XWVWUlFNQLQJ�XWQ\WWMDU�,7�VRP�HWW
OHG� L� DWW� |ND� HIIHNWLYLWHWHQ�� PHQ� RFNVn� I|U� DWW� |ND� NRPPXQPHGERUJDUQDV� P|MOLJKHWHU� WLOO� LQV\Q�
�6HJHUOXQG��������I�

,QIRUPDWLRQVWHNQLN� DQYlQGV� LGDJ� LQRP� ROLND� W\SHU� DY� YHUNVDPKHWHU� LQRP� NRPPXQHU�� 'H� DOOW� VW|UUH
HNRQRPLVND�NUDY�VRP�VlWWV�Sn�|NDG�NRVWQDGVHIIHNWLYLWHW�L�PnQJD�NRPPXQDOD�YHUNVDPKHWHU�KDU�OHWW�WLOO�DWW
PDQ� SU|YDU� Q\D� RUJDQLVDWRULVND� IRUPHU�� RFK� GHWWD� NRSSODV� lYHQ� WLOO� DWW�PDQ� LQI|U� Q\D� ,7�V\VWHP�� 6WRUD
I|UKRSSQLQJDU� VWlOOV� WLOO� DWW� DQYlQGQLQJ� DY� ,7� VNDOO� EnGH� I|UElWWUD� RFK� J|UD� YHUNVDPKHWHQ� PHU
NRVWQDGVHIIHNWLY�� ,QIRUPDWLRQVWHNQLNHQ� NDQ� VSHOD� HQ� YLNWLJ� UROO� I|U� DWW� I|UYHUNOLJD� YDOGD� VW\U�� RFK
RUJDQLVDWLRQVIRUPHU�� 'H� ,7�V\VWHP� VRP� ILQQV� NDQ� n� DQGUD� VLGDQ� XWJ|UD� KLQGHU� I|U� DWW� |YHUJn� WLOO� Q\D
RUJDQLVDWLRQVO|VQLQJDU���*ROGNXKO������

/LQN|SLQJ�WLOOK|U�HQOLJW�GHUDV�HJHQ�XWVDJR�HQ�DY�GH�NRPPXQHU�VRP�VDWVDU�KnUGDVW�Sn�,7��.RPPXQHQV�,7�
SURJUDP� E\JJHU� Sn� WUH� YLNWLJD� JUXQGIXQGDPHQW�� QlPOLJHQ� YDG� NRPPXQHQ� NDQ� J|UD� L� GHQ� HJQD
RUJDQLVDWLRQHQ��YDG�NRPPXQHQ�VNDOO�J|UD� WLOOVDPPDQV�PHG�DQGUD�VDPW�YDG�NRPPXQHQ�NDQ�In�DQGUD�DWW
J|UD� JHQRP� ROLND� LQLWLDWLY�� 6WUDWHJLQ� lU� DWW� /LQN|SLQJV� NRPPXQ� VNDOO� PHGYHUND� WLOO� DWW� E\JJD� XSS� HQ
NRPSOHWW� LQIUDVWUXNWXU� I|U� ,7� JHQRP� DWW� HWDEOHUD� HJHW� QlW� PHG� NRSSOLQJ� WLOO� |YULJD� LQRP� RFK� XWRP
NRPPXQHQ��VH�KWWS���ZZZ�OLQNRSLQJ�VH�QDULQJVOLY�IDNWD�LW,QIUDVWUXN�DVS �������������

+|VWHQ������WRJV�GHW�I|UVWD�Q\D�ILEHURSWLVND�QlWHW� I|U�GDWD��RFK� WHOHNRPPXQLNDWLRQ� L�EUXN� L�/LQN|SLQJ�
.RPPXQHQ�KDU�LQYHVWHUDW�L�QlWHW�YLD�GHW�NRPPXQDOD�ERODJHW�7HNQLVND�9HUNHQ��)|U�NRPPXQHQ�EOHY�GHW
ELOOLJDUH�DWW�K\UD�DY�VLWW�HJHW�ERODJ�lQ�DWW�DQOLWD�7HOLDV�HOOHU�DQQDQ�RSHUDW|UV�NDEODU��'HVVXWRP�NXQGH�PDQ
SnYHUND� QlWGUDJQLQJHQ� Vn� LQIUDVWUXNWXUHQ� QnGGH� NRPPXQHQV� HQKHWHU� Sn� HWW� HIIHNWLYW� VlWW�� �/.'$7$
1\WW��������

����� ,7��NRPPXQ�RFK�VlNHUKHW

9LG�VWXGLH�DY�GDWRUHU�RFK�,7�V\VWHP�lU�GHW�QX�YLG�nUVNLIWHW�����������QlUPDVW�RIUnQNRPOLJW�DWW�LQWH�WD�XSS
GLVNXVVLRQHU� RFK� SUREOHP� VRP� U|U� SURFHVVRUHUV� RFK� GDWDEDVHUV� GDWXPKDQWHULQJ�� )|U� DWW� HQ� GDWRULVHUDG
SURFHVV��VRP�VHGDQ�JLYHWYLV�NDQ�LQJn�L�DQGUD�PHNDQLVND�HOOHU�DQDORJD�V\VWHP��VND��I|UVWn��YDU�RFK�QlU�YLVVD
KDQGOLQJDU�J|UV��VND�J|UDV�HOOHU�KDU�JMRUWV��EHK|YHU�GHQ�HQ�XSSIDWWQLQJ�RP��WLG���)|U�DWW�O|VD�GHWWD�DQYlQGH
PDQ�GDWXPVSUnN��9DG�VRP�QX�XSSGDJDWV�lU�DWW�GHWWD�VlWW�LQWH�ORJLVNW�NODUDU�HQ�|YHUJnQJ�IUnQ�nU������WLOO�nU
������ �1lU�YL�YDQOLJWYLV� UHIHUHUDU� WLOO� nU������Vn� UlFNHU�GHW�RIWDVW�PHG�DWW� VlJD�������RFK�GHW� IUDPJnU�DY
NRQYHUVDWLRQHQV� NRQWH[W� YLONHW� nU� GHW� JlOOHU��2P�YL� SUDWDU� RP�QnJRW� VRP� KlQW� RVV� VMlOYD� lU� GHW� \WWHUVW
WUROLJW� DWW� ����� DYVHU� ������ SUDWDU� YL� GlUHPRW� RP� (QJODQGV� H[SDQVLRQVSODQHU� L� $IULND� Vn� KDQGODU� ����
WUROLJWYLV�RP�������)|U�GDWRUHU�lU� LQWH�GHWWD�VMlOYNODUW��'HQ�NRQWH[W�GDWRUHU�RFK�GDWDEDVHU�lU�XSSE\JJGD



1515

NULQJ�lU�GHVV�NRQVWUXNWLRQ��'DWDV\VWHP�KDU�YDULW�NRQVWUXHUDGH�DWW�VH�GDWXP�VRP�QXPHULVNW�YlUGH�EHVWnHQGH
DY�VH[�VLIIURU��'HVVD�VLIIURUV�YlUGH�|NDU�PHG�YDUMH�GDJ���������lU�VW|UUH�lQ��������RVY��'HW�KlU�V\VWHPHWV
ORJLN� PLVVO\FNDV� QlU� ������� |YHUJnU� WLOO� ������� ��MDQXDUL� nU� ������� GHVV� YlUGH� lU� OlJUH� lQ� GHW� I|UUD�
6\VWHPHW�lU� LQWH�E\JJW� DWW� I|UVWn� DWW� H[HPSHO��������KDU���� VRP� I|UVWD�GHO�� OLND� OLWH� VRP�GHW� I|UVWnU� DWW
�������KDU����VRP�I|UVWD�GHO��cU������RFK�YLVVD�GDWXP�GlUL�VNDSDU�lYHQ�SUREOHP�HIWHUVRP�
��
�KDU�DQYlQWV
L� lOGUH� SURJUDPPHULQJVVSUnN� VRP� NRG� I|U� DWW� SURJUDPPHW� WLOO� H[HPSHO� VND� DYVWDQQD� HOOHU� E|UMD� RP�
�)HQQHU��������I�

6lNHUKHWVDVSHNWHQ�YLG�/LQN|SLQJV�NRPPXQV�,7�DUEHWH�EHU|UV�DY�GHQQD�SUREOHPDWLN��)UDPI|UDOOW�JlOOHU�GHW
GH�DGPLQLVWUDWLYD�V\VWHPHQ�VRP�DQYlQGV�YLG�I|UYDOWQLQJVlUHQGHQ�RFK�GHQ�NRPPXQLNDWLYD�EDVHQ��+XU�PDQ
EHKDQGODU� GHVVD� IUnJRU� LQRP� NRPPXQHQ� InU� NRQVHNYHQVHU� I|U�� RFK� lU� HQ� GHO� DY� NRPPXQHQV� �,7�
WlQNDQGH��RFK�lU�GlUI|U�YLNWLJW�I|U�GHQQD�XSSVDWV�

,�6WDWVNRQWRUHWV�VWXGLH��HQNlW�XWVNLFNDGH�L�PDM�������DY�P\QGLJKHWHUQD�RFK�LQIRUPDWLRQVV\VWHPHQ���������
DQYlQGHU� GH� HQ� LOOXVWUHULQJ� VRP� YLVDU� YDU� L� DUEHWHW� PHG� SUREOHPDWLNHQ� NULQJ� nU� ����� YDUMH� P\QGLJKHW
EHILQQHU�VLJ�

9DU�Sn�VNDODQ�GH�ROLND�P\QGLJKHWHUQD�XSSIDWWDV�YDUD�EHURU�Sn�HWW�DQWDO�IUnJRU�VRP�VWlOOWV�VDPW�YLOND�ROLND
NDWHJRULHU� DY� LQIRUPDWLRQVV\VWHP� VRP� SULRULWHUDV�� *HQHUHOOW� KDU� PDQ� LQGHODW� GH� ROLND� V\VWHPHQ� L
DGPLQLVWUDWLYD��WHNQLVND���YHUNVDPKHWVVW|GMDQGH��JUlQVVQLWW�PRW�DQGUD�VDPW�SODWWIRUP�,7�LQIUDVWUXNWXU��,�6WDWVNRQWRUHWV
VWXGLH�KDGH�GH�DGPLQLVWUDWLYD�RFK�YHUNVDPKHWVVW|GMDQGH�V\VWHPHQ�KDIW�K|JVW�SULRULWHW�EODQG�P\QGLJKHWHU�
'HQ� OnJD� SULRULWHULQJHQ� DY� WHNQLVND� V\VWHP� DQVnJV� DY� 6WDWVNRQWRUHW� VRP� HWW� VW|UUH� SUREOHP�� 7HNQLVND
V\VWHP� PHG� LQElGGDG� WHNQLN� DQYlQGV� LQRP� PnQJD� RPUnGHQ� L� VDPKlOOHW�� W� H[� LQRP� IO\JWUDILNOHGQLQJ�
HOGLVWULEXWLRQ��I|UV|UMQLQJVV\VWHP�I|U�HQHUJL�RFK�YDWWHQ��,�GHVVD�WHNQLVND�V\VWHP�ILQQV�RIWD�GHOV\VWHP�RFK
NRPSRQHQWHU� LQElGGDGH� XWDQ� DWW� EUXNDUHQ� KDU� NlQQHGRP� RP� GDWXPKDQWHULQJHQ� L� SURGXNWHQ
�6WDWVNRQWRUHW����������

(Q� XSSI|OMDQGH� HQNlW� IUnQ� 6WDWVNRQWRUHW� VNLFNDGHV� XW� L� QRYHPEHU� ����� RFK� L� GHQ� GHOUDSSRUWHQ
IUDPNRPPHU� DWW� DUEHWHW�PHG� �����SUREOHPDWLNHQ� IUDPVNULGLW� WLOO� HQ�PHU� SRVLWLY� ELOG� �6WDWVNRQWRUHW�������
'RFN�lU�IRUWIDUDQGH�GH�WHNQLVND�V\VWHPHQ�XQGHUSULRULWHUDGH��0DQ�KDU�lYHQ�QRWHUDW�NUDY�Sn�|NDGH�UHVXUVHU
L� IUnJD� RP� DUEHWVNUDIW� RFK� ILQDQVLHOOD� NRVWQDGHU�� 'H� KDGH� QlUPDVW� I|UGXEEODWV� Sn� HWW� KDOYnU
�6WDWVNRQWRUHW���������

6YHQVND�.RPPXQI|UEXQGHW�KDU�L�QRYHPEHU������XWVNLFNDW�HQ�HQNlW�PHG�IUnJRU�NULQJ�I|UEHUHGHOVHU�LQI|U
PLOOHQQLXPVNLIWHW�L�NRPPXQHU��.RPPXQI|UEXQGHW�YLOOH�YHWD�

YDU�NRPPXQHQ�EHILQQHU�VLJ�L�I|UEHUHGHOVHDUEHWHW�
VLWXDWLRQHQ�EnGH�I|U�HJHQ�GULIW�RFK�GH�NRPPXQDOD�ERODJHQ�
KXU� OnQJW� PDQ� EHG|PHU� DWW� NRPPXQHQ� VMlOY� RFK�HOOHU� GH� NRPPXQDOD� ERODJHQ� L� JHQRPVQLWW� KDU
KXQQLW�PHG�DWW�DQSDVVD�LQElGGDGH�RFK�|YULJD�GDWXPUHODWHUDGH�V\VWHP�
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'HQ� PRGHOO� VRP� PDQ� DQYlQGHU� OLNQDU� L� VWRUW� GHQ� PRGHOO� 6WDWVNRQWRUHW� XWIRUPDW� �VH� RYDQ��� PHQ� GlU
'MXSDQDO\V�RFK�3ODQHULQJ�VDPPDQIDOOHU�L��3ODQHULQJ�DY�nWJlUGHU�DQDO\V��VDPW�cWJlUGHU�RFK�7HVWHU�VNLOMV�nW
L�IDV�

�������

/LQN|SLQJV�NRPPXQ�KDU�GHQ����QRYHPEHU�������JHWW� VLQD� VYDU�Sn�HQNlWHQV� IUnJRU� VRP�lU� LQGHODG� L� WUH
RPUnGHQ��$���&��/LQN|SLQJV NRPPXQ������)UnJRU LQI|U �����DUEHWHW���(QNlWHQV�XWIRUPQLQJ�NDQ�VHV�L�ELODJD�%�

>$@
(OI|UV|UMQLQJ��)MlUUYlUPH��9DWWHQ�RFK�$YORSS�VDPW�7HNQLVND�V\VWHP�L�IDVWLJKHWHU�EHG|PV�YDUD�L�IDV����,�VWRUW�KDQGODU
GHW�RP�SURJUDPYDURU� VRP� VW\U�ROLND� UHJOHUV\VWHP�� ,�GHWWD� UlNQDV� lYHQ� LQElGGDGH� V\VWHP�� W� H[� VWlOOYHUN�
WUDQVIRUPDWRUHU��HO���PRWWDJDUXWUXVWQLQJ��IMlUU���SXPSDU��JLYDUH��YDWWHQ���KLVVDU��ODUP��IOlNWDU��IDVWLJKHWHU��

9nUG� RFK� RPVRUJ� PHG� PHGLFLQVN�WHNQLVN� XWUXVWQLQJ�� EUDQGODUP�� WU\JJKHWVODUP� RFK
NRPPXQLNDWLRQVXWUXVWQLQJ�EHG|PV�ROLND��(Q�GHO�VHV� L�)DV����LQYHQWHULQJ��VDPW�HQ�GHO�VHV� L�)DV��� �WHVWHU
JHQRPI|UV���'HW�lU�RNODUW�YLOND�V\VWHP�VRP�KDU�WLOO�UHVSHNWLYH�IDVNDWHJRUL�

5lGGQLQJVWMlQVWHQ�PHG�ROLND�ODUP��|YHUYDNQLQJVV\VWHP��IRUGRQ��DXWRPDWVOlFNQLQJVV\VWHP�EHILQQHU�VLJ�L�)DV��
�SODQHULQJ�nWJlUGHU�DQDO\V��

7HOHIRQL��WHOHIRQYl[ODU�PHG�WLOOK|UDQGH�NULQJXWUXVWQLQJ��EHG|PV�VRP�NODUW��)DV����

2P�YL�VHU�WLOO�GH�PHU�|SSQD�V\VWHPHQ�VRP�PHU�KDU�PHG�SURJUDPYDUD�RFK�SODWWIRUPDU�Vn�EOLU�ELOGHQ�

$GPLQLVWUDWLYD�RFK�YHUNVDPKHWVVW|GMDQGH�V\VWHP�VRP�GLDULH�lUHQGHKDQWHULQJ��H�SRVW��O|QH���HNRQRPL���SHUVRQDO��
RFK�lOGUHRPVRUJVV\VWHP��Vn�EHG|PV�GH�YDUD�L�)DV����nWJlUGHU�JHQRPI|UV��

3ODWWIRUP�,7�,QIUDVWUXNWXU�YDUL�3&��RSHUDWLYV\VWHP��ORNDOD�QlWYHUN��VHUYUDU��URXWUDU�LQJnU��Vn�VHV�lYHQ�GH�L�)DV
��

'DWDXWE\WH� PHOODQ� HJQD� V\VWHP�� GYV�� GH� LQWHJUDWLRQHU� VRP� J|UV� PHOODQ� ROLND� V\VWHP�� H[HPSHOYLV� PHOODQ
HNRQRPL�� RFK� O|QHV\VWHP� EHILQQHU� VLJ� L� )DV� ��� 'DWDXWE\WH� PRW� H[WHUQD� V\VWHP�� DQGUD� RUJDQLVDWLRQHU�
P\QGLJKHWHU�HWF��VnVRP�EHWDOQLQJVUXWLQHU��IRONERNI|ULQJ��RFK�LQIRUPDWLRQVXWE\WH�lYHQ�L�)DV���

>%@
/LQN|SLQJV�NRPPXQ�VRP�lU�RUJDQLVHUDW�HIWHU�HQ�EHVWlOODU�XWI|UDUPRGHOO�KDU�HQOLJW�ODJ�DQVYDU�|YHU�HQ�GHO
RPUnGHQ�PHQ�VRP�VHGDQ�VN|WV�JHQRP�DYWDO�PHG�HQWUHSUHQ|UHU��XWI|UDUH���.RPPXQOHGQLQJVNRQWRUHW�JHU�L
UDSSRUWHQ�VLQ�EHG|PQLQJ�|YHU�OlJHW�EODQG�VnGDQD�HQWUHSUHQDGHU��(QOLJW�NRPPXQOHGQLQJVNRQWRUHW�KDU�GH�LQWH�InWW
LQIRUPDWLRQ�IUnQ�DQVYDULJD�LQRP�HQWUHSUHQ|UHU�VRP�MREEDU�PHG�ERHQGH�I|U�lOGUH��IXQNWLRQVKLQGUDGH�RFK
SV\NLVNW�VMXND��VDPW�GH�HQWUHSUHQDGHU�VRP�KDQWHUDU�DYIDOO��VRSKDQWHULQJ��VNRORU�RFK�IULWLGVDQOlJJQLQJDU�

>&@
9DG� JlOOHU� NULVRUJDQLVDWLRQ� RFK� SODQHULQJ� LQRP� DQVYDULJW� KXYXGRUJDQ�� NRPPXQVW\UHOVHQ�� Vn� KDU� PDQ� JHWW
������SURMHNWHW��HWW�IRUPHOOW�XSSGUDJ��,QJD�nWJlUGHU�KDU�YLGWDJLWV�EHWUlIIDQGH�NULV��RFK�EHUHGVNDSVSODQHU�
LQNOXVLYH�DYEURWWVSODQHU�RFK�UHVHUYUXWLQHU��$UEHWV��RFK�MRXUSODQ�I|U�EHPDQQLQJ�YLG�nUVVNLIWHW������WLOO�nU
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�����SODQHUDV�I|U�������VDPW�LQJHQ�NULVJUXSS�HOOHU�EHUHGVNDS�I|U�NRPPXQVW\UHOVHQ�YLG�PLOOHQQLHVNLIWHW�KDU
LQVWLIWDWV��GRFN�SODQHUDV�I|U������

2P�YL�VHU�WLOO�GHQ�VDPPDQVWlOOQLQJ�DY�NRPPXQI|UEXQGHWV�HQNlW��GlU�����DY�����NRPPXQHU�KDU�VYDUDW�
NDQ�YL�VH�YLG�HQ�MlPI|UHOVH�PHOODQ�gVWHUJ|WODQGV�OlQ�JHQWHPRW�PHGHOYlUGH�I|U�DOOD�OlQ�VDPPDQUlNQDGH��HWW
QDWLRQHOOW� PHGHOYlUGH��� � DWW� GHW� IUlPVW� lU� XQGHU� &�GHOHQ� VRP� HQ� PDUNDQW� VNLOOQDG� ILQQV� �6YHQVND
NRPPXQI|UEXQGHW�(QNlW ������� 1X� JlOOHU� GHVVD� YlUGHQ� DOOD� GHOWDJDQGH� NRPPXQHU� LQRP� OlQHW�� RFK� LQWH
/LQN|SLQJ�L�V\QQHUKHW��PHQ�YL�NDQ�VH�L�VYDUHQ�VRP�/LQN|SLQJ�NRPPXQ�JLYLW�XQGHU�&�GHOHQ�DWW�WHQGHQVHQ
XQGHUVW|GV��9lUGHQ�L�NRPPXQI|UEXQGHWV�VDPPDQVWlOOQLQJ�VlWWV�XWLIUnQ�PRGHOOHQV�IDVVNHGHQ��IDV���WLOO�IDV
���0HGHOYlUGH�I|U�&�GHOHQ�QDWLRQHOOW�OLJJHU�UXQW���Sn�DOOD�&�IUnJRU��PHQ�GlU�IUnJRU�&��RFK�&���VH�HQNlW��L
gVWHUJ|WODQGV� OlQ�KDU�YlUGH��� UHVSHNWLYH�������3n� VDPPD� IUnJRU� L� /LQN|SLQJV� IDOO� IUDPNRPPHU� DWW� LQJD
nWJlUGHU� WDJLWV� EHWUlIIDQGH� NULV�� RFK� EHUHGVNDSVSODQHU�� VDPW� DUEHWV�� RFK� MRXUSODQ� L� EHPDQQLQJ� VDNQDV�
(QOLJW�(YD�-RHOVVRQ�nOLJJHU�GHW�5lGGQLQJVQlPQGHQV�DQVYDU�RFK� WLOOlJJHU���'HW�lU�YlO�GHW�GH� VND�SODQHUD
XQGHU�nUHW�RFK�YDG�VRP�VND�J|UV�MXVW�Gn�����-RHOVVRQ��

2P� YL� JnU� LQ� QlUPDUH� Sn� /LQN|SLQJV� NRPPXQV� XSSPlUNVDPKHW� Sn� �����SUREOHPDWLNHQ� Vn� VWDUWDGHV
I|UEHUHGHOVHUQD� L� VOXWHW� DY�������)|UVWD�GHOSURMHNWHW� LQI|U�PLOOHQQLXPVNLIWHW� YDU� DWW� NDUWOlJJD�DOOD� V\VWHP
LQRP�/LQN|SLQJV�NRPPXQ��$QGUD�GHOSURMHNWHW��YDU�DWW�DQDO\VHUD�V\VWHPHQ��/LQN|SLQJV�NRPPXQ�KDU�|YHU
����V\VWHP�RFK����OHYHUDQW|UHU�DY�SURJUDPYDURU�LQRP�,7�RPUnGHW��/.'$7$�KDU�InWW�XSSGUDJHW�DWW�I|OMD
XSS� DWW� VYDU� OlPQDV� IUnQ� DOOD� OHYHUDQW|UHU� RFK� GHOV� DWW� I|UHVODJQD� nWJlUGHU� JHQRPI|UHV�� �/LQN|SLQJV
NRPPXQ������8SSI|OMQLQJ DY NRPPXQHQV ,7�V\VWHP LQI|U PLOOHQQLXPVNLIWHW�

$QJnHQGH� GH� LQElGGDGH� V\VWHPHQ� ILQQV� HQ�PLVVXSSIDWWQLQJ� LQRP�RUJDQLVDWLRQHQ��'H� IOHVWD� WURU� DWW� GHW
nOLJJHU�,7�JUXSSHUQDV�DQVYDU��6RP�(MH�VlJHU�KDU�,7� L� VLJ� LQJHW�DWW� �J|UD�PHG������SUREOHPDWLNHQ��DQQDW
PHG�GH�GHODU�VRP�KDU�PHG�UHQD�$'%�V\VWHP�DWW�J|UD�
'HW� lU� XSS� WLOO� YDUMH� V\VWHPlJDUH� DWW� VH� WLOO� DWW� V\VWHP� RFK� SURJUDPYDURU� nWJlUGDV� GlU� VHGDQ
NRPPXQVW\UHOVHQ� KDU� XSSVLNWVSOLNW�� ,QWUDQlWHW� /LQ:HE� KDU� WLOOUlFNOLJ� LQIRUPDWLRQ� GlU� DOOD� V\VWHPlJDUH
LQRP�NRPPXQHQ�NDQ�VH�YDG��QlU�RFK�KXU�

)UnQ� /.'$7$6� VLGD�� VRP� KDU� nODJWV� HWW� DQVYDU�� VHU� PDQ� DWW� V\VWHPlJDUEHJUHSSHW� lU� YnOGVDPW� YLNWLJW�
.lQQHU�DWW�GHW�lU�RW\GOLJW�KRV�GHODU�DY�NRQFHUQHQ��'HW�lU�GHQ�VRP�WLOOIXOOR�KDU�DQVYDU�I|U�V\VWHPHW��'ULIW
RFK� XQGHUKnOO� NDQ� VHGDQ� OlJJDV� XW� WLOO� VlOMDUH�OHYHUDQW|UHU�� 6\VWHPlJDUH� VNLOMV� PRW� V\VWHPI|UYDOWDUH�
6\VWHPlJDUIXQNWLRQ�lU�HQOLJW�5RODQG�YlVHQWOLJ�JHQRP�DWW�GHQ�NODUW�XWWU\FNHU�DQVYDU��IXQNWLRQ�RFK�VWUXNWXU�
)LQQV�GHW�IOHUD�HQKHWHU�VRP�GHODU�V\VWHP�VHV�HQ�V\VWHPlJDUH�XW�VWULNW��'HQQD�V\Q�Sn�RW\GOLJKHWHQ�YDG�JlOOHU
V\VWHPlJDUQD�XQGHUVWU\NV�lYHQ�KRV�(MH�GlU�KDQ�VHU�DWW�V\VWHPlJDUQD�LQWH�ULNWLJW�KDU�I|UVWnWW�DWW�PDQ�PnVWH
J|UD�HQ�GHO�nWJlUGHU�YDG�JlOOHU������SUREOHPDWLNHQ�

.RPPXQHQ� DQVOXWHU� VLJ� WLOO� ,7�NRPPLVVLRQHQV� GHILQLWLRQ� DY� HQ� �VHNHOVNLIWHVVlNHU�� SURGXNW� �/LQN|SLQJV
NRPPXQ������6HNHOVNLIWHVSUREOHPDWLN PHG ,7��

0HG��VHNHOVNLIWHVVlNHU��PHQDV�DWW�SURGXNWHQ��QlU�GHQ�DQYlQGV�VnYlO�I|UH�VRP�VNlOLJ�WLG�HIWHU
VHNHOVNLIWHW�HQOLJW�SURGXNWGRNXPHQWDWLRQHQ��NDQ�PHG�ELEHKnOOHQ�IXQNWLRQDOLWHW�ODJUD��EHDUEHWD�
OlPQD�RFK�WD�HPRW�GDWXP�RFK�WLGVDQJLYHOVHU�I|U�VnYlO������WDOHW�VRP������WDOHW�

'HW�LQQHElU
DWW�VHNHOVNLIWHW�LQWH�VND�RUVDND�GULIWVW|UQLQJDU�I|U�SURGXNWHQ
DWW�SURGXNWHQ�KDQWHUDU�nU������VRP�VNRWWnU�
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$UEHWHW� PHG� DWW� VlNUD� DOOD� SURJUDPYDURU� RFK� ,7�SODWWIRUPDU� NRPPHU� DWW� I|UGMXSDV� XQGHU� ������ 'H
DGPLQLVWUDWLYD�RFK�YHUNVDPKHWVVW|GMDQGH�V\VWHPHQ�I|UYlQWDV�NODUDV�PHG�KlQYLVQLQJ�WLOO��VHNHOVNLIWHVVlNHU�
SURGXNW�� 6RP� IUDPNRP�RYDQ�NRPPHU�NULVRUJDQLVDWLRQHQ� VHV�|YHU�PHG�5lGGQLQJVQlPQGHQ� VRP�RUJDQ�
$QJnHQGH� GH� WHNQLVND� LQElGGDGH� V\VWHPHQ� VRP� HJHQWOLJHQ� nOLJJHU� ERODJHQ� RFK� HQWUHSUHQDGHQKHWHU
NRPPHU�GHW� HQOLJW�(MH�DWW�YDUD�YLNWLJW� I|U�NRPPXQOHGQLQJHQ�DWW�KnOOD� HWW�YDNDQGH�|JD�� HIWHUVRP�GHW� WLOO
V\HQGH�VLVW�NRPPHU�YDUD�NRPPXQOHGQLQJHQ�VRP�InU�VWn�WLOO�VYDUV�RP�QnJRW�XW|YHU�GHW�I|UYlQWDGH�LQWUlIIDU�
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�� ,7�VWUDWHJLHU�RFK�SURJUDP

1lU�NRPPXQHQ�JHQRPI|UGH�RPRUJDQLVDWLRQ�HQOLJW�EHVWlOODU��XWI|UDUPRGHOO�IDVWVWlOOGHV�HQ�$'%�VWUDWHJL�
3n�JUXQG�DY�RNODUKHWHU�PHG�QlPQGD�$'%�VWUDWHJL�WLOOVDWWHV�XQGHU�K|VWHQ������HQ�VW\UJUXSS�PHG�XSSJLIW�DWW
VDPRUGQD�ROLND�DNWLYLWHWHU� LQRP�$'%�RPUnGHW��6QDUW�NRP�GHVV�XSSJLIWHU� DWW�|YHUJULSD�KHOD� ,7�RPUnGHW
RFK� LQWH�$'%�VSHFLILNW��.RPPXQVW\UHOVHQ� WLOOVDWWH� lYHQ� XQGHU� K|VWHQ� ����� HQ� SROLWLVN� OHGQLQJVJUXSS�PHG
XSSJLIW� DWW� I|U� NRPPXQVW\UHOVHQV� UlNQLQJ� VDPOD� LQVDWVHU� NULQJ� RFK� OHGD� DUEHWHW� PHG� ,7��/LQN|SLQJV
NRPPXQ������/LQN|SLQJV NRPPXQV ,7�VDWVQLQJ�

.RPPXQHQV� SROLWLVND� OHGQLQJVJUXSS� OHGV� DY� NRPPXQIXOOPlNWLJHV� RUGI|UDQGH� (YD� -RHOVVRQ�� �*UXSSHQ
VNDOO�WD�LQLWLDWLY�WLOO�DWW�PHG�,7�VNDSD�JRGD�I|UXWVlWWQLQJDU�I|U�HWDEOHULQJ�DY�Q\�YHUNVDPKHW�RFK�PHGYHUND�WLOO
DWW�XWYHFNOD��I|UQ\D�RFK�I|UlQGUD�YHUNVDPKHW�L�I|UHWDJ�RFK�NRPPXQHQ���/LQN|SLQJV NRPPXQ������/LQN|SLQJV

NRPPXQV ,7�VDWVQLQJ��� 7LOO� GHQQD� OHGQLQJVJUXSS� NQ\WV� GHQ� RYDQ� QlPQGD� 6W\UJUXSSHQ� VRP� XQGHU� VLQD
XSSJLIWHU�KDU�DWW��VDPRUGQD�DUEHWHW�PHG�,7��KnOOD�LKRS�ROLND�,7�SURMHNW�LQRP�KHOD�NRPPXQVHNWRUQ�VDPW
LQLWLHUD� LQVDWVHU� WLOOVDPPDQV� PHG� DQGUD� LQWUHVVHQWHU�� �LELG��� � *UXSSHQ� EHVWnU� DY� UHSUHVHQWDQWHU� LQRP
NRPPXQOHGQLQJVNRQWRUHW��3URGXNWLRQHQ��.RQVXOW�	�6HUYLFH�VDPW�VRFLDOD�I|UYDOWQLQJHQ�

��� ,7�SURJUDP

.RPPXQHUV�RUJDQLVDWLRQ�DY�,7�VNHU�WLOO�YLVV�GHO�JHQRP�VlUVNLOW�IRUPXOHUDGH�,7�VWUDWHJLHU��,7�SROLFLHV�HWF�
)UDPWDJDQGH�DY�HQ�,7�VWUDWHJL�J|UV�RIWD�YLG�VLGDQ�DY�GHQ� O|SDQGH�SODQHULQJHQ�DY�YHUNVDPKHWHQ��)|U�DWW
NXQQD�IDVWVWlOOD�HQ�,7�VWUDWHJL�E|U�YHUNVDPKHWHQV�PnO�YDUD� W\GOLJD�RFK�I|UDQNUDGH�� ,7�VWUDWHJLQ�DQNQ\WHU
OlPSOLJWYLV� WLOO� GHVVD�PnO� RFK� IDVWVWlOOHU� YDG� VRP�PnVWH� J|UDV� I|U� DWW�PnOHQ� VNDOO� UHDOLVHUDV�� (WW� YDQOLJW
WLGVSHUVSHNWLY� lU� WUH� WLOO� IHP� nU�� (Q� ,7�VWUDWHJL� NDQ� DQYlQGDV� I|U� DWW� |YHUEU\JJD� NO\IWDQ� PHOODQ
YHUNVDPKHWHQV�OHGQLQJ�RFK�,7�DQVYDULJD��(Q�I|UXWVlWWQLQJ�I|U�DWW�NXQQD�DQYlQGD�,7�VRP�HWW�YHUNW\J�I|U
I|UQ\HOVH� lU� DWW� GHVVD� EnGD� SDUWHU� NDQ� NRPPXQLFHUD�� /HGQLQJHQ� EHK|YHU� VNDIID� VLJ� JUXQGOlJJDQGH
I|UVWnHOVH�I|U�YDG�,7�lU�RFK�YDG�GHW�NDQ�DQYlQGDV�WLOO��RFK�,7�VSHFLDOLVWHUQD�PnVWH�XWWU\FND�VLJ�Vn�DWW�DQGUD
NDQ� I|UVWn�� 1lU� VnGDQD� KLQGHU� KDU� |YHUYXQQLWV� lU� GHW� YHUNVDPKHWVOHGQLQJHQV� XSSJLIW� DWW� IRNXVHUD� Sn
NRSSOLQJHQ�PHOODQ�,7�RFK�YHUNVDPKHWHQV�PnO�RFK�VWUDWHJLHU��*ROGNXKO�������

,7�VWUDWHJLHUQD� VNLOMHU� VLJ� LEODQG� P\FNHW� nW�� PHQ� HQ� GHO� NRPSRQHQWHU� nWHUNRPPHU�� EO�D�� I|OMDQGH
�+nNDQVVRQ����������
¾ RUJDQLVDWLRQ
¾ LQN|SVSROLF\
¾ LQIUDVWUXNWXU
¾ WHNQLVN�NDSDFLWHW�RFK�EHKRY
¾ NRPSHWHQV
¾ VlNHUKHW
¾ VHNWRUVIUnJRU�RFK�VSHFLILND�SURMHNWRPUnGHQ
¾ VDPDUEHWH
¾ KDQGOLQJVSODQ

,�VDPWOLJD�VWUDWHJLHU�EHWRQDV�EHW\GHOVHQ�DY�DWW�E\JJD�XSS�,7�NRPSHWHQVHQ�LQRP�NRPPXQHQ��0nQJD�VPn
NRPPXQHU� XWWU\FNHU� HQ� RUR� |YHU� DWW� YDUD� L� EHURHQGHVWlOOQLQJ� WLOO� HQ� UDG� OHYHUDQW|UHU� RFK� LQWHUQD
Q\FNHOSHUVRQHU��HWW�EHURHQGH�VRP�PDQ�YLOO�NRPPD�LIUnQ�JHQRP�DWW�K|MD�,7�NRPSHWHQVHQ�

,�/LQN|SLQJV�NRPPXQ�ILQQHU�YL�XWDUEHWDGH� ,7�VWUDWHJLHU�� VRP� L�GHUDV� IDOO�EHQlPQV�VRP�,7�YLVLRQHU�RFK
,7�SURJUDP��'H�NRPSRQHQWHU�+nNDQVVRQ�WDU�XSS�nWHUILQQV�lYHQ�L�/LQN|SLQJ�NRPPXQV�,7�SURJUDP��/nW
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RVV�I|UVW�WD�GHO�DY�SURJUDPPHWV�KLVWRULN�RFK�GHO�DY�GHVV�LQQHKnOO�

9L�NDQ�LGHQWLILHUD�I\UD�WLGVSHULRGHU�I|U�,7�SURJUDPPHWV�XWYHFNOLQJ�
)|UVWD� SHULRG� IUDP� WLOO� ���PDM� ����� Gn� GHQ� LQLWLDOD� ,7�YLVLRQHQ� DQWRJV� DY� .RPPXQIXOOPlNWLJH�� $QGUD
SHULRG� IUDP� WLOO� ��� QRYHPEHU� ����� Gn� ,7�YLVLRQHQ� JHQRPJLFN� HQ� UHYLGHULQJ� RFK� E\WWH� QDPQ� WLOO� ,7�
SURJUDP��7UHGMH�SHULRG�PHOODQ�UHYLGHULQJ�WLOO�\WWHUOLJDUH�I|UVODJ�WLOO�UHYLGHULQJ�GHQ����DXJXVWL�������6OXWOLJHQ
GHQ�IMlUGH�SHULRGHQ�YDUL�NRPPXQHQ�EHILQQHU�VLJ�L�QX��GHFHPEHU�������VDPW�LGpHU�RP�IUDPWLGD�SURJUDP�
'HW�lU�L�KXYXGVDN�NULQJ�WUHGMH�RFK�IMlUGH�WLGVSHULRG�VRP�GHQQD�VWXGLH�NUHWVDU��'H�UHVSRQGHQWHU�VRP�LQJnWW
L� VWXGLHQ�KDU�YDOWV�PHG�XWJnQJVSXQNW�DWW� GH�KDU�YDULW� HOOHU� lU� YHUNVDPPD� LQRP�,7�RUJDQLVDWLRQHQ�XQGHU
GHVVD�WYn�WLGVSHULRGHU�

%DVHQ� I|U� NRPPXQHQV� DUEHWH�PHG� ,7� NRP� L� RFK�PHG� /HGQLQJVJUXSSHQV� IRUPXOHULQJ� DY� HQ� ,7�YLVLRQ�
'HQQD� I|UVWD� ,7�YLVLRQ� DQWRJV� DY� NRPPXQIXOOPlNWLJH� GHQ� ��� PDM� ������ (IWHU� GHWWD� UHYLGHUDGHV� RFK
NRQNUHWLVHUDGHV�YLVLRQHQ�WLOO�DWW�DQWD�IRUPHQ�DY�GHW�I|UVWD�,7�SURJUDPPHW�I|U�,7��,7�YLVLRQHQ��QXPHUD�,7�
SURJUDP�I|U�/LQN|SLQJV�NRPPXQ��NRPSOHWWHUDGHV�PHG�HQ�,7�SROLF\��6WUDWHJLGHOHQ�EOHY�XQGHU�YDUMH�SXQNW
NRPSOHWWHUDG�PHG� UHGRYLVQLQJ� DY� HUIRUGHUOLJD� nWJlUGHU�� DQVYDU�� I|UYlQWDGH� HIIHNWHU� RFK� I|UXWVlWWQLQJDU�
3URJUDPPHW� LQQHKnOOHU� RFNVn� XSSJLIWHU� RP� RUJDQLVDWLRQ�� LQIUDVWUXNWXU�� NRPSHWHQVXWYHFNOLQJ� VDPW
VlNHUKHW�� .RPPXQIXOOPlNWLJH� EHVOXWDQGH� GHQ� ��� QRYHPEHU� ����� DWW� IDVWVWlOOD� RUJDQLVDWLRQ� VDPW� DQWD
YLVLRQ�RFK�VWUDWHJL�HQOLJW�NRPPXQVW\UHOVHQV�I|UVODJ� WLOO� ,7�SURJUDP�� �/LQN|SLQJV NRPPXQ������,7�SURJUDP I|U

NRPPXQHQ�

3URJUDPPHW�E\JJHU�L�KXYXGVDN�Sn�WUH�IXQGDPHQW�
YDG�NRPPXQHQ�VNDOO�J|UD�L�GHQ�HJQD�RUJDQLVDWLRQHQ�
YDG�NRPPXQHQ�WlQNHU�J|UD�WLOOVDPPDQV�PHG�DQGUD�
YDG�NRPPXQHQ�NDQ�In�DQGUD�DWW�J|UD�JHQRP�ROLND�LQLWLDWLY�

�/LQN|SLQJV NRPPXQ������/LQN|SLQJV NRPPXQV ,7�VDWVQLQJ�

����� 5HYLGHULQJ

,�HQ�VNULYHOVH�GDWHUDG����DXJXVWL�������OlPQDU�/HGQLQJVJUXSSHQ�HWW�I|UVODJ�WLOO�UHYLGHUDW�,7�SURJUDP�VRP
YDULW�Sn�UHPLVV��/HGQLQJVJUXSSHQ�DQVHU�DWW� VWDWXVHQ�Sn� ,7�SURJUDPPHW�EHK|YHU�GLVNXWHUDV� LQQDQ�GHW� WDV
IUDP�WLOO�EHVOXW��'H�DQVHU�YLGDUH�DWW�UHPLVVDUEHWHW�LQWH�JHU�DQOHGQLQJ�WLOO�DWW�J|UD�I|UlQGULQJDU�DY�I|UVODJHW�
/HGQLQJVJUXSSHQ� I|URUGDU� DWW� ,7�SURJUDPPHW� KDQWHUDV� Vn� DWW� IUnJRU� VRP� JlOOHU� PnO� EHVOXWDV� DY
NRPPXQIXOOPlNWLJH� PHGDQ� IUnJRU� RP� YLVLRQ�� SROLF\� RFK� nWJlUGHU� EHKDQGODV� DY
NRPPXQVW\UHOVHQ��/LQN|SLQJV NRPPXQ������,7�SURJUDP�� .RPPXQVW\UHOVHQ� InU� KlU� HQ� Q\� UROO� RFK� |YHUWDU
/HGQLQJVJUXSSHQV�DUEHWH��PHU�RP�GHWWD�XQGHU�������,7�RUJDQ��

2P�YL�VHU�WLOO�GHQ�VDPPDQVWlOOQLQJ�DY�UHPLVVYDU�VRP�IUDPI|UDOOW�QlPQGHU�RFK�VW\UHOVHU�OlPQDGH�Sn�GHW�Q\D
I|UVODJHW�� ILQQHU� YL� IUlPVW� NUDY� Sn� PHU� UHVXUVHU� I|U� DWW� NODUD� SURJUDPPHWV� nWJlUGVSODQHU� RFK� YLVLRQHU�
%LOGQLQJVQlPQGHQ�VRP�KDU�IUlPVW�J\PQDVLHVNRORU�XQGHU�VLWW�SDUDSO\�YlQGHU�VLJ�PRW�SURJUDPPHWV�DOOWI|U
VSHFLILND�GHWDOMDQYLVQLQJDU��'H�YLOO� KD�PHU� JHQHUHOOD� DQYLVQLQJDU� VDPW� DWW� GHWDOMDQYLVQLQJDU� LEODQG� VWULGHU
PRW� VNROI|UIDWWQLQJDUQD�� 7HNQLVND� QlPQGHQ� RFK� 6DPKlOOVE\JJQDGVXWVNRWWHW� KDU� V\QSXQNWHU� Sn
SURJUDPPHWV� VSUnNOLJD� XWIRUPQLQJ� VDPW� � DWW� GHW� GlULJHQRP� lU� DEVWUDNW� RFK� RNODUW� L� IRUPXOHULQJDU�
.RPPXQHQV�5HYLVRUHU�DGUHVVHUDU�VlNHUKHWVIUnJRU�VRP��EHK|YHU�XSSPlUNVDPPDV�PHU��.RQVXOWVW\UHOVHQ
WLOOVW\UNHU� I|UVODJHW�� ,QWUHVVDQW� lU� DWW� 3URGXNWLRQHQ� DYVWnU� IUnQ� DWW� \WWUD� VLJ� |YHU� SURJUDPI|UVODJHW� PHG
KlQYLVQLQJ�WLOO�EHVWlOODU�XWI|UDUNRQFHSWHW�RFK�EHVWlOODUQlPQGHUQDV�XSSJLIW�DWW�IRUPXOHUD�NUDY�RFK�DYVlWWD
UHVXUVHU��/LQN|SLQJV NRPPXQ������,7�SURJUDP���+lU�VHU�YL�NODUW�GHQ�LQQHE|UG�EHVWlOODU�XWI|UDUPRGHOOHQ�InU�QlU
PDQ� IUnQ� NRPPXQHQV� OHGQLQJ� DYVHU� DWW� VNDSD� HOOHU� LQI|UD� SROLF\V� VRP� VND� WlFND� KHOD� NRPPXQHQV
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DQVYDUVRPUnGHQ��PHQ�GlU�NRPPXQHQV�IXQNWLRQVRUJDQLVDWLRQ��EHVWlOODU�XWI|UDUH��VWlOOHU�YLVVD�VYnULJKHWHU�
,�,7�SURJUDPPHW�VWnU�GHW�lYHQ�DWW���5HVSHNWLYH�QlPQG�VW\UHOVH�RFK�HQKHW�DQVYDUDU�I|U�DWW�,7�SURJUDPPHW
HIWHUOHYV�� 5HVSHNWLYH� QlPQG� VNDOO� YDUMH� nU� L� VDPEDQG� PHG� YHUNVDPKHWVSODQHULQJ� RFK� EXGJHW� UHGRYLVD
nWJlUGHU� RFK� SODQHU� I|U� DWW� |ND� DQYlQGQLQJHQ� DY� ,7��� �/LQN|SLQJV NRPPXQ������,7�SURJUDP I|U /LQN|SLQJV

NRPPXQ�

��� ,7�SURJUDPPHW�RFK�IRUPXOHULQJ

)|UVWnHOVH� DY� UHJOHU�� QRUPHU� RFK� DQGUD� I|UXWVlWWQLQJDU�� VRP� lU� JLOWLJD� I|U� NRPPXQDO� YHUNVDPKHW�� lU
DYJ|UDQGH� I|U� DWW� nVWDGNRPPD� JRGD� V\VWHP�� .UDYVSHFLILNDWLRQHQ� PnVWH� YDUD� Vn� JHQRPVNLQOLJ� RFK
NRPPXQLFHUEDU�DWW�EHVOXWVIDWWDUH��NUDYVWlOODUH�RFK�EUXNDUH�VNDOO�NXQQD�I|UVWn�RFK�EHG|PD�GHW�IUDPWLGD�,7�
V\VWHPHWV�IXQNWLRQDOLWHW�VDPW�V\VWHPHWV�HIIHNWHU�RFK�Q\WWD�L�YHUNVDPKHWHQ���*ROGNXKO������

,QIRUPDWLRQVNYDOLWHW� lU� HWW� EHKMlOSOLJW� EHJUHSS� VRP� DQYlQGV� QlU� PDQ� XSSPlUNVDPPDU� GHQ� NYDOLWHW
LQIRUPDWLRQ�KDU�I|U�EnGH�GHQ�SURGXFHUDQGH�RFK�DQYlQGDQGH�SDUWHQ�DY�LQIRUPDWLRQHQ��6lUNLOW�lU�GHWWD�DWW
EHDNWD�PHG�LQIRUPDWLRQ�VRP�DQYlQGV�LQRP�P\QGLJKHWHU�RFK�I|UYDOWQLQJDU��GlU�LQIRUPDWLRQHQ�PnVWH�YDUD
WLOOI|UOLWOLJ�� UHOHYDQW� RFK� NODUW� GHILQLHUDG� Vn� DWW� IHO� L� EHKDQGOLQJDU� DY� lUHQGHQ� Sn� JUXQG� DY� IHODNWLJ
LQIRUPDWLRQ� XQGYLNV�� �559����������� ,QIRUPDWLRQVNYDOLWHWHQ� lU� DWW� EHDNWD� GHOV� YLG� XWIRUPQLQJ� DY� ,7�
SURJUDP��PHQ� lYHQ� L� KXU�PDQ� LQRP� NRPPXQHQ� DQYlQGHU� EHJUHSS� LQRP� ,7�RPUnGHW�� 6RP� IUDPNRP� L
NDSLWHO���ILQQV�GHW�IOHU�lQ�HQ�LQQHE|UG�VRP�DQYlQGV�I|U�JUXQGEHJUHSSHW�,7�H[HPSHOYLV�

3URJUDPPHW� KDU� InWW� NULWLN� I|U� VLWW� WHNQLVND� LQQHKnOO� RFK� EHVNULYQLQJ� �VH� ������ 5HYLGHULQJ��� RFK� (YD
-RHOVVRQ�VlJHU�DWW�SURJUDPPHW� L� VLQ�XWIRUPQLQJ�KDU� VLQD�EULVWHU��'RFN�YLOO�KRQ�SnSHND�DWW�SURJUDPPHWV
IUlPVWD� V\IWH� KDU� YDULW� HWW� EDVDUEHWH� PHG� DWW� In� HQ� SODWWIRUP� I|U� ,7�� )|UVW� QlWLQIUDVWUXNWXU�� GlUHIWHU
VWDQGDUG�Sn�GDWRUHU��GlUHIWHU�VWDQGDUG�Sn�SURJUDPYDURU��$OOW�I|U�DWW�In�HQ�NRPPXQLNDWLY�WHNQLVN�EDV�

��� ,7�SURJUDPPHWV�PnO�RFK�V\IWH

,�GHW�,7�SURJUDP�VRP�YDULW�JlOODQGH�VHGDQ�UHYLGHULQJ����QRYHPEHU������NDQ�YL�OlVD�XQGHU�,7�YLVLRQ�DWW�

,7�VNDOO� DQYlQGDV� I|U�DWW� VWlUND�GHPRNUDWLQ�� IUlPMD�|NDG�NRQNXUUHQVI|UPnJD��SRVLWLY� HNRQRPLVN
WLOOYl[W�RFK�K|MG�OLYVNYDOLWHW�

,7�VNDOO�DQYlQGDV�I|U�HQ�HIIHNWLY�SULYDW�RFK�NRPPXQDO�YHUNVDPKHW�

,7� VNDOO� DQYlQGDV� L� XQGHUYLVQLQJ�� YLG� I|UPHGOLQJ� DY� LQIRUPDWLRQ�� L� I|UHWDJVYHUNVDPKHW� RFK� YLG
Q\HWDEOHULQJ�DY�YHUNVDPKHWHU�

,7�VNDOO�DQYlQGDV�GlU�GHQ�WLOOI|U�HWW�PHUYlUGH�

,7�VNDOO�YDUD�HQNHO��VMlOYI|UNODUDQGH�RFK�VlNHU�DWW�DQYlQGD�

,7�VNDOO�YDUD�WLOOJlQJOLJ�DOOD�WLGHU�Sn�G\JQHW�

2P�YL�VHU�WLOO�GHW�I|UVODJ�WLOO�UHYLGHULQJ�VRP�EHKDQGODWV�XQGHU�K|VWHQ������NDQ�YL�XQGHU�VDPPD�UXEULN��,7�
YLVLRQ��ILQQD��/LQN|SLQJV NRPPXQ������,7�SURJUDP��
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,7�VNDOO�DQYlQGDV�I|U�DWW�VWlUND�GHPRNUDWLQ�RFK�PHGYHUND�WLOO�HQ�HIIHNWLY�RFK�UDWLRQHOO�NRPPXQDO
YHUNVDPKHW�EODQG�DQQDW�JHQRP�DWW�OHYHUHUD�LQWHUDNWLYD�WMlQVWHU�VnYlO�LQRP�NRPPXQRUJDQLVDWLRQHQ
VRP�WLOO�PHGERUJDUH�RFK�DQGUD�LQWUHVVHQWHU�

,7� VNDOO� DQYlQGDV� I|U� DWW� IUlPMD� |NDG� NRQNXUUHQVI|UPnJD�� SRVLWLY� HNRQRPLVN� WLOOYl[W� RFK� K|MG
OLYVNYDOLWHW�

,7�VNDOO�DQYlQGDV�GlU�GHQ�WLOOI|U�HWW�PHUYlUGH�VDPW�YDUD�WLOOJlQJOLJ�DOOD�WLGHU�Sn�G\JQHW�

,7� VNDOO� VRP� DUEHWVKMlOSPHGHO� DQYlQGDV� L� XQGHUYLVQLQJ�� GYV� VRP� LQOlUQLQJVVW|G�� XWYHFNOLQJVVW|G
RFK� DGPLQLVWUDWLYW� VW|G�� YLG� I|UPHGOLQJ� DY� LQIRUPDWLRQ�� L� EHILQWOLJD� YHUNVDPKHWHU� VDPW� YLG
Q\HWDEOHULQJ�DY�YHUNVDPKHWHU�

,7�VNDOO�YDUD�HQNHO��VMlOYI|UNODUDQGH�RFK�VlNHU�DWW�DQYlQGD�

,7�VNDOO�VlNHUVWlOOD�P|MOLJKHWHU�WLOO�XWYHFNOLQJ�DY�DUEHWVRUJDQLVDWLRQHQ��W�H[�GLVWDQVDUEHWH�

6RP�V\QHV�lU�GHW�L�VWRUW�RPIRUPXOHULQJDU�DY�OLND�LQQHKnOO�PHG�WLOOlJJ�L�GHQ��Q\D��YLVLRQHQ�DY��LQWHUDNWLYD
WMlQVWHU��RFK��XWYHFNOLQJ�DY�DUEHWVRUJDQLVDWLRQHQ��
2P�YL� VHU� WLOO�KHOD�SURJUDPPHW� Vn�KDU�GHW� IDVWVWlOOGD�SURJUDPPHWV� ,7�VWUDWHJL� InWW� GHQ�Q\� IRUPXOHULQJ� L
�cWJlUGVSODQ��� ,QQHKnOOHW� lU� L� VWRUW� GHWVDPPD� PHG� I|UEHKnOO� DY� YLVVD� SXQNWHU� L� GHW� IDVWVWlOOGD� ,7�
SURJUDPPHW�VRP�KDU�nWJlUGDWV�KHOW�HOOHU�DQVHV�|YHUVSHODGH��'HW�JlOOHU�SXQNWHU�

6DPWOLJD�HQKHWHU�RFK�HQKHWVFKHIHU�VNDOO�IUnQ������DNWLYW�DQYlQGD�HOHNWURQLVN�SRVW�

6DPWOLJD�HQKHWHU�VNDOO�YDUD�DQVOXWQD�WLOO�NRPPXQHQV�QlWYHUN�IUnQ������

,7� VNDOO� IUnQ� ����� DQYlQGDV� LQRP� VDPWOLJD� nUVNXUVHU� L� JUXQGVNRODQ�� VDPWOLJD� SURJUDP�JUHQDU� L
J\PQDVLHVNRODQ�VDPW�L�GHQ�NRPPXQDOD�YX[HQXWELOGQLQJHQ�

%LEOLRWHN�RFK�VNRORU�VNDOO� WLOOVDPPDQV�PHG�DQGUD�RIIHQWOLJD� ORNDOHU� IUnQ������VSHOD�HQ�YLNWLJ�UROO
VRP�LQIRUPDWLRQVFHQWUDOHU�

.RPPXQDO�LQIRUPDWLRQ�VNDOO�IUnQ������NXQQD�QnV�Sn�HWW�HQNHOW��VMlOYI|UNODUDQGH�RFK�VQDEEW�VlWW�

,7�SURJUDPPHW�KDU�I|U�(YD�-RHOVVRQ�IUlPVW�YDULW�VRP�IUDPNRP�RYDQ��������VDPW�VRP�I|UJUXQGVJHVWDOW�I|U
DWW�GH�QX�VHU�O\FNDGH�SURMHNW�LQRP�NRPPXQHQ�VRP�U|U�,7��QlPQHU�%,7�SURMHNW�RFK�(OHNWURQLVN�KDQGHO��
,7�SURMHNWHQ�KDU� lYHQ�GH� VHWWV� VRP� IUlPVW� SLORWSURMHNW� L� V\IWH� DWW� VSULGD� NXQVNDSHQ� RFK� HUIDUHQKHWHUQD
YLGDUH�L�QlVWD�SURMHNW���6SULGHU�YLQJDU�Sn�YDWWQHW���-RHOVVRQ��

(MH� .DUOVVRQ� XWWU\FNHU� GHW� Vn� KlU�� �9L� KDU� XQJHIlU� HQ� K\OOPHWHU� DY� VnGDQD� KlU� SURJUDP�� RFK� GHP� lU
K\OOYlUPDUH����+DQ�VlJHU�GRFN�DWW�GHW�lU�EUD�DWW�WD�IUDP�SURJUDP�QlU�PDQ�VWDUWDU�I|UVWD�JnQJHQ�I|U�DWW�GHW
YlFNHU� Gn� HQ� SURFHVV� XWH� KRV� GHP� VRP� MREEDU� PHG� GHW�� 5lWW� XWIRUPDGH� lU� GHP� DQYlQGEDUD� VRP
SnWU\FNQLQJVPHGHO��7\FNHU� L�GHVVD�DYVHHQGHQ�DWW� ,7�SURJUDPPHW�I\OOW� HQ�YLNWLJ� IXQNWLRQ�� �-XVW�QX�NlQQV
GHW�VRP�GHW�lU�OLWH�|YHUVSHODW���.DUOVVRQ��
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��� ,7�SURMHNW

(WW�DQWDO� ,7�SURMHNW�KDU� LQLWLHUDWV� L� UHJL� DY�HOOHU� L� VDPYHUNDQ�PHG�/LQN|SLQJV�NRPPXQ��(Q�GHO� DY�GHVVD
OLVWDV� KlU�� GlU� GH� VRP� lU� XQGHUVWUXNQD� JHV� HQ�PHU� EHVNULYQLQJ� QHGDQ�� ,� EHVNULYQLQJDUQD� NRPPHU� lYHQ
NRPPHQWDUHU�JHV�I|U�DWW�XQGHUVWU\ND�I|UKnOODQGHQ�VRP�lU�YLNWLJD�DWW�XSSPlUNVDPPD�VRP�WHFNHQ�Sn�,7�
WlQNDQGH�
/LVWDQ� |YHU� ,7�SURMHNW� RFK� YLVVW� PDWHULDO� NULQJ� GHP� KlPWDGHV� IUnQ� /LQN|SLQJV� NRPPXQV� KHPVLGD�
VSHFLILNW���KWWS���ZZZ�OLQNRSLQJ�VH�NRPPXQ�LWBYHUNVDPKHW�,7BSURMHNW�GHIDXOW�DVS

��������������

� $'%�SURMHNW
� %DUQ�RFK�8QJGRPVQlPQG
� %HU]HOLXVVNRODQV�,7�&DIH
� %LEOLRWHNVSURMHNWHW
� %,7�SURMHNWHW
� 'LJLWDOW�FHQWUXP
� 'LVWDQVDUEHWH
� (OHNWURQLVN�KDQGHO
� ([FKDQJH
� *HPHQVDP�VWDQGDUG�RFK�SROLFLHV
� ,QIRUPDWLRQVSURMHNWHW
� ,7�G\JQHW
� ,7�3URJUDP
� ,7�9LVLRQ
� .RQVXOW�	�6HUYLFH
� /HMR1HW
� /LQ*LV
� 1lW��	�WHOHSURMHNWHQ
� 3HUVRQGDWDEDV
� 3ROLWLNHUDQVOXWQLQJ
� 3URGXNWLRQHQV�,7
� 3URMHNW�����
� 6DPDUEHWVSURMHNWHW
� 6NROSURMHNWHW
� 6PDUW�&DUG
� 6RFLDOD�I|UYDOWQLQJHQ
� 956���/LQN|SLQJV�&HQWUH�IRU
� 9LUWXDO�5HDOLW\�DQG�6LPXODWLRQ
� :ZZ�VHUYHUQ
� bUHQGHKDQWHULQJ
� gYULJD�I|UYDOWQLQJDU
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����� %DUQ�RFK�XQJGRPVQlPQGHQ

%DUQ�� RFK� XQJGRPVQlPQGHQ� RFK� GHVV� NDQVOL� VND� KDQWHUD� VLQD� KDQGOLQJDU�� GRNXPHQW� RFK� SUHVHQWDWLRQHU
HOHNWURQLVNW� L�Vn�VWRU�XWVWUlFNQLQJ�VRP�P|MOLJW��7MlQVWHPlQ�RFK�SROLWLNHU�VND�NRPPXQLFHUD�PHG�KMlOS�DY
PRGHUQ� ,7�XWUXVWQLQJ�� 3ROLWLNHU� RFK� WMlQVWHPlQ� VND� KD� P|MOLJKHW� DWW� NRQIHUHUD� HOHNWURQLVNW� RFK� V|ND
KDQGOLQJDU�RFK� DQQDW�PDWHULDO� YLD� ,QWHUQHW��%DUQ�� RFK� � XQJGRPVQlPQGHQV�RIIHQWOLJD�PDWHULDO� VND� J|UDV
WLOOJlQJOLJW�HOHNWURQLVNW�I|U�DOOPlQKHWHQ��%DUQ��RFK�XQJGRPVQlPQGHQ�DQVYDUDU�I|U�RPUnGHQ�EDUQRPVRUJ�
JUXQGVNROD�� VlUVNROD� RFK� IULWLGVJnUGVYHUNVDPKHW�� %DUQ�� RFK� XQJGRPVQlPQGHQV� XSSJLIW� lU� DWW� WD� WLOOYDUD
NRPPXQLQYnQDUQDV� LQWUHVVH� JHQRP� DWW� XWLIUnQ� JLYQD� UDPDU� EHVWlOOD� YHUNVDPKHW� DY� Vn� JRG� NYDOLWHW� VRP
P|MOLJW��%DUQ��RFK�XQJGRPVQlPQGHQ��VRP�lU�HQ�EHVWlOODUQlPQG��KDU�LQJHW�DUEHWVJLYDUDQVYDU�

,� HQ� UDSSRUW� IUnQ�/HGQLQJVJUXSSHQ� I|U� ,7� WLOO�.RPPXQVW\UHOVHQ� ����������� NDQ� YL� OlVD� RP�%DUQ�� RFK
XQJGRPVQlPQGHQV� HUIDUHQKHWHU� DWW� YHUND� VRP� HOHNWURQLVN� QlPQG�� � �/LQN|SLQJV NRPPXQ������%DUQ� RFK

XQJGRPVQlPQGHQ VRP HOHNWURQLVN QlPQG��

%DUQ�� RFK� XQJGRPVQlPQGHQ� KDU� OlPQDW� WYn� GHOUDSSRUWHU� RFK� HQ� VOXWUDSSRUW� IUnQ� GHQ� WYnnULJD
SURMHNWWLGHQ��1lPQGHQ�NRQVWDWHUDU�DWW�V\IWHW�GHOYLV�LQWH�NXQQDW�XSSQnV��RUVDNDW�DY�DWW�YLVV�XWUXVWQLQJ
VDNQDWV� RFK� DWW� WHNQLVND� IHO� KDU� I|UHNRPPLW�� 1lPQGHQ� SHNDU� Sn� DWW� H�SRVW� DQYlQGV� IUHNYHQW�
XWVNULIWHU�WDU�WLG�RFK�DWW� LQGLYLGXDOLVHUDG�XWELOGQLQJ�NUlYV��1lPQGHQ�lU�GRFN�SRVLWLYW�LQVWlOOG�WLOO�DWW
IRUWVlWWD�Sn�GHQ�LQVODJQD�YlJHQ��'HQ����DSULO������KDGH�OHGQLQJVJUXSSHQ�HWW�HUIDUHQKHWVXWE\WH�PHG
EDUQ�� RFK� XQJGRPVQlPQGHQ�� NRQVXOWVW\UHOVHQ� RFK� SURGXNWLRQVVW\UHOVHQ�� bYHQ� Gn� |YHUYlJGH� GH
SRVLWLYD� HUIDUHQKHWHUQD�� /HGQLQJVJUXSSHQ� XSSGURJ� Gn� nW� VW\UJUXSSHQ� DWW� WD� IUDP� I|UVODJ� WLOO� KXU
LQIRUPDWLRQVI|UV|UMQLQJHQ�WLOO�SROLWLNHU�VND�OlJJDV�XSS��0HG�DQOHGQLQJ�DY�GHW�XSSGUDJHW�KDU�HQ�HQNlW
JHQRPI|UWV�� 'HQ� YLVDU� Sn� Q|GYlQGLJKHWHQ� DY� DWW� DUEHWD� YLGDUH� LQRP� YLVVD� RPUnGHQ�
/HGQLQJVJUXSSHQ�EHWRQDU�YLNWHQ�DY�DWW�GUD�Q\WWD�DY�GH�NXQVNDSHU�RFK�HUIDUHQKHWHU�VRP�EDUQ��RFK
XQJGRPVQlPQGHQ�RFK� HQNlWHQ� UHGRYLVDW�� VnYlO� SRVLWLYD� VRP�QHJDWLYD�� I|U� IRUWVDWW� DUEHWH�PHG� DWW
J|UD�LQIRUPDWLRQ�WLOOJlQJOLJ�RFK�DQVOXWD�IOHUD�SROLWLNHU�WLOO�NRPPXQHQV�QlW��'HWWD�lU�Q|GYlQGLJW�I|U
DWW� VNDSD� |NDG� HIWHUIUnJDQ� Sn� WLOOJlQJOLJ� LQIRUPDWLRQ� VDPW� Q\D� UXWLQHU� I|U� DWW� In� HIIHNWLY
DGPLQLVWUDWLRQ�� )UnJRU� VRP� EHK|YHU� EHDUEHWDV� YLGDUH� JlOOHU� WHNQLN�� XWELOGQLQJ� RFK� KDQWHULQJ� DY
KDQGOLQJDU��bYHQ�YLVVD� OHJDOD�IUnJRU�NDQ�EHK|YD�VHV�|YHU��'LVNXVVLRQ�I|UV�PHG�6.,//�$%�RP�DWW
XWYlUGHUD� GH� LQYHVWHULQJDU� VRP� JMRUWV� L� ,7� I|U� SROLWLNHU� RFK� NRPPXQOHGQLQJVNRQWRUHW� RFK� YLONHQ
HIIHNW�GHVVD�InWW�VRP�XQGHUODJ�I|U�EHVOXW��RP�IRUWVDWW�XWYHFNOLQJ�

6RP�V\QHV�lU�HUIDUHQKHWHUQD�WXGHODGH��YLONHW�MDJ�PDUNHUDW�PHG�XQGHUVWU\NQLQJDU�

����� %,7�SURMHNWHW

�%,7��lU�HQ�I|UNRUWQLQJ�DY�%URDU�PHG�,7�RFK�V\IWDU�WLOO�DWW�E\JJD�EURDU�PHG�,7��EURDU�VRP�|YHUEU\JJDU
NO\IWRU� RFK� VNDSDU�P|WHVSODWVHU�� %,7� lU� HWW� VNROXWYHFNOLQJVSURMHNW� L�.LQGD� RFK� /LQN|SLQJV� NRPPXQHU�
3URMHNWHW�lU�LQULNWDW�PRW�VNRODQ�PHQ�KDU�I|UJUHQLQJDU�WLOO�RPUnGHQ�XWDQI|U�VNRODQ��3URMHNWHW�V\IWDU�RFNVn
WLOO� DWW� SU|YD� RFK� XWYHFNOD�PHWRGHU�� GlU� ,7� NDQ�PHGYHUND� WLOO� DWW� K|MD� NYDOLWpQ� Sn� YHUNVDPKHWHQ�� %,7�
SURMHNWHW�KDU�WUH�KXYXGVSnU�

�����1\�SHGDJRJLN�L�HQ�VNROD�IOH[LEHO�L�WLG�RFK�UXP��WLOO�LQQHKnOO�RFK�UHVXUVHU
�����127���|ND�LQWUHVVHW�I|U�1DWXUYHWHQVNDS�2FK�7HNQLN
�����6NROD��ELEOLRWHN�RFK�PXVHXP�L�,7�VDPYHUNDQ

%nGH�(YD�RFK�(MH�VHU�%,7�SURMHNWHW�VRP�HWW�XWPlUNW�H[HPSHO�Sn�HQ�O\FNDG�VDWVQLQJ�RFK�GHWWD�DY�IUlPVW�WUH
DQOHGQLQJDU��)|UVW�DWW�GHQ�YLVDU�DWW�VDWVQLQJ�RFK�IRUPXOHULQJ�DY�,7�SURJUDP�NDQ�JH�UHHOOD�HIIHNWHU��)|U�GHW
DQGUD�YLVDU�GHQ�,7V�YHUNQLQJDU�RFK�HIIHNWHU�LQRP�VNRODQ��)|U�GHW�WUHGMH�DWW�GHW�lU�HWW�H[HPSHO�Sn�VDPDUEHWH
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PHOODQ�WYn�NRPPXQHU�PHG�,7�VRP�YHUNW\J�

����� *HPHQVDP�VWDQGDUG

3URMHNWHW� *HPHQVDP� VWDQGDUG� V\IWDU� WLOO� DWW� J|UD� GHW� HQNHOW� I|U� NRPPXQHQV� SHUVRQDO� RFK� DQGUD� DWW
NRPPXQLFHUD�YLD�,7��.RPPXQVW\UHOVHQ�KDU�VODJLW�IDVW�YLVV�VWDQGDUG�I|U�H[HPSHOYLV�NRPPXQLNDWLRQVQlW��
DOOD�VNDOO�ILQQDV�L�VDPPD�QlW����YLOND�SURWRNROO�VRP�VNDOO�DQYlQGDV���7&3�,3�RFK�,6'1��SROLFLHV�I|U�GDWD�
RFK� WHOHIRQLNRPPXQLNDWLRQVWMlQVWHU�� YLOND� RSHUDWLYV\VWHP� VRP� InU� DQYlQGDV�� DWW� 3&� lU� VWDQGDUGPDVNLQ
VDPW�DWW�NRPPXQHQ�VNDOO�DQYlQGD�06�([FKDQJH��/.'$7$�KDU�InWW�OHGQLQJVJUXSSHQV�XSSGUDJ�DWW�WD�IUDP
I|UVODJ� RFK� SROLFLHV�� PHG� VHQDUH� IDVWVWlOOHOVH� L� OHGQLQJVJUXSSHQ� RFK� SUHVHQWDWLRQ� WLOO� NRPPXQHQV
RUJDQLVDWLRQ��0lUN� DWW� GHWWD� EHVNULYHU� GHQ� WHNQLVND� JUXQGHQ� I|U� HQ� NRPPXQLNDWLY� EDV� I|U� NRPPXQHQV
SHUVRQDO�� 7HNQLVND� NRPSRQHQWHU� L� HQ� XSSNRSSODG� RUJDQLVDWLRQ� JHU� GHQ� Q|GYlQGLJD� WHNQLVND
LQIUDVWUXNWXUHQ� DWW� NRSSOD� VDPPDQ� SHUVRQHU�� PHQ� VNDSDU� LQWH� VMlOYW� GHQ� SHUVRQHOOW� XSSNRSSODGH
RUJDQLVDWLRQHQ��0DQ�NDQ�KD�KXU�PnQJD�GDWRUHU�RFK�NRPPXQLNDWLRQVP|MOLJKHWHU�GH�HPHOODQ�VRP�KHOVW�PHG
JHPHQVDP�VWDQGDUG�XWDQ�DWW�GHW�KDU�QnJRQ�HIIHNW�RP�LQJHQ�DQYlQGHU�GHP��(Q�DY�,7�SURJUDPPHWV�V\IWHQ
YDU�DWW�VH�WLOO�DWW�GHQ�WHNQLVND�NRPPXQLNDWLYD�EDVHQ�EOHY�JHQRPI|UG��RFK�KDU�Sn�JUXQG�DY�GHW�InWW�NULWLN
HQOLJW�(YD�PHG�KlQYLVQLQJ� WLOO� VLWW� WHNQLVND� LQQHKnOO��.RPPXQHQ� KDU� GRFN� JHQRP�XSSPlUNVDPKHW� RFK
JHQRPI|UDQGH�DY�JHPHQVDP�VWDQGDUG�ODJW�HQ�JRG�JUXQG�I|U�GHQ�SHUVRQHOOW�XSSNRSSODGH�RUJDQLVDWLRQHQ�

����� /HMR1HW

3URMHNWHW�/HMR1HW� L� 0MlUGHYL� 6FLHQFH� 3DUN� YDU� VWDUWSXQNWHQ� Sn� YDG� VRP� NXQGH� EOL� 6YHULJHV� I|UVWD� RFK
VW|UVWD�I|UV|N�DWW�IXOOW�XW�LQWHJUHUD�HQ�VWDG�PHG�KMlOS�DY�HWW�EUHGEDQGLJW�ORNDOW�QlWYHUN��'HW�YDU�lYHQ�GHW
I|UVWD� ,7�SURMHNWHW� I|U� /LQN|SLQJV� NRPPXQ�� 'HW� |YHUJULSDQGH� PnOHW� I|U� SURMHNWHW� YDU� DWW� |ND
DQYlQGQLQJHQ�DY� ,7� LQRP�/LQN|SLQJV�.RPPXQ��PHG� VWDUWSXQNW� L�0MlUGHYL� 6FLHQFH�3DUN��5DPDUQD� I|U
SURMHNWHW� GURJV� XSS� WLOOVDPPDQV�PHG�7HOLD� RFK�SUHVHQWHUDGHV� I|U� NRPPXQVW\UHOVHQ�� 3URMHNWLGpQ� ELI|OOV
RFK� NRPPXQOHGQLQJVNRQWRUHW� XWVnJ� SURMHNWOHGDUH� RFK� LQEM|G� 7HOLD� WLOO� VDPDUEHWHW�� $QWDOHW� DQGUD
RSHUDW|UHU� VRP�NDQ�HUEMXGD� I|UHWDJHQ�QlWP|MOLJKHWHU�RFK�GRPlQHU�EOHY�GRFN�XQGHU� WLGHQ� DOOWIOHU�� YLONHW
OHGGH� WLOO� /HMR1HW� DYYHFNODGHV� XQGHU� K|VWHQ� ������ 3URMHNW� /HMR1HW� EOHY� HQOLJW� (MH� LQWH� O\FNRVDPW� I|U
NRPPXQHQ�PHQ�EOHY�P|QVWHUELOGDQGH�I|U�7HOLD�

����� /,1*,6

/,1*,6�lU�VDPOLQJVQDPQHW�Sn�/,1N|SLQJV�.RPPXQV�*HRJUDILVND�,QIRUPDWLRQV6\VWHP�RFK�lU�HWW�81,;
EDVHUDW�LQIRUPDWLRQVV\VWHP�EHVWnHQGH�DY�IOHUD�GHOV\VWHP��/,1*,6�lU�WlQNW�DWW�Sn�VLNW�LQQHKnOOD�HWW�VDPODW
SODQHULQJVXQGHUODJ� I|U� NRPPXQDO� SODQHULQJ� LQRP�GH� VHNWRUHU� GlU� HWW� LQIRUPDWLRQVV\VWHP� NDQ� DQYlQGDV
RFK� DYVHU� EnGH� NDUWRU� RFK� DWWULEXWGDWD�� 6\VWHPHW� LQQHKnOOHU� IOHUD� GHOV\VWHP� VRP� XSSKDQGODV� IUnQ� ROLND
OHYHUDQW|UHU�RFK�NRQVXOWHU��/DQWPlWHULYHUNHW
lU�OHYHUDQW|U�DY�EDVSURJUDPYDUDQ�RFK�YLVVD�GDWD���/,1*,6�DQYlQGV�I|U�QlUYDUDQGH�I|U�SURGXNWLRQ�DY�ROLND
W\SHU� DY� XQGHUODJVNDUWRU� RFK� I|U� DQDO\V� DY� IDVWLJKHWV� RFK� EHIRONQLQJVGDWD�� /,1*,6� QlPQV� L� ,7�
SURJUDPPHW�VRP�VlUGHOHV�YLNWLJW�I|U�DWW�In�HWW�VlNUDUH�RFK�PHU�NRUUHNW�SODQHULQJVXQGHUODJ��%nGH�(YD�RFK
(MH� VlJHU� DWW� /,1*,6� LQWH� InWW� GHQ� XSSPlUNVDPKHW� RFK� DQYlQGQLQJ� LQRP� NRPPXQHQ� VRP� |QVNYlUW�
6lUVNLOW� JlOOHU� GHW� EODQG� YLVVD� EHVWlOODUQlPQGHU� GlU� PDQ� LQWH� IXOOW� KDU� I|UVWnWW� JHRJUDILVND
LQIRUPDWLRQVV\VWHPV�DQYlQGQLQJVRPUnGH��%LOGQLQJVQlPQGHQ�VNULYHU�L�UHPLVVYDU�Sn�I|UVODJHW�DY�UHYLGHUDW
,7�SURJUDP�K|VWHQ������DWW�QlPQGHQ� LQRP�VLWW�YHUNVDPKHWVRPUnGH�NQDSSDVW�KDU�QnJRQ�SODQHULQJ� VRP
NDQ�WLOOI|UDV�QnJRW�JHQRP�DWW�DQYlQGD�/,1*,6��'HWWD�lU�RO\FNOLJW�HIWHUVRP�GHW�HQOLJW�,7�SURJUDPPHW�lU
EHVWlOOQLQJDU�IUnQ�EHVWlOODUQlPQGHU�VRP�VND�I|UHVNULYD�DQYlQGQLQJ�DY�/,1*,6��/LQN|SLQJV NRPPXQ������,7�

SURJUDP I|U /LQN|SLQJV NRPPXQ��
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����� 6DPDUEHWVSURMHNWHW

6DPDUEHWVSURMHNWHW� LQNOXGHUDU� DNWLYLWHWHU� VRP�GHOWDJDQGH� L�gVWHUJ|WODQGV� ,7�.RPPLVVLRQ�� VDPYHUNDQ�PHG
/LQN|SLQJV�8QLYHUVLWHW�RFK�1RUUN|SLQJV�NRPPXQ�VDPW�NRQWDNWHU�PHOODQ�,7�RUJDQLVDWLRQHQ�RFK�I|UHWDJ�L
/LQN|SLQJ�RFK�DQGUD�NRPPXQHU��gVWHUJ|WODQGV� ,7�NRPPLVVLRQ�lU� DYYHFNODG�RFK�GHVV� IXQNWLRQ�DYGHODG
WLOO�g676$0�SURMHNWHW��gVWVDP�lU�GHW�Q\D�VDPDUEHWVRUJDQHW�I|U�OlQHWV����NRPPXQHU�RFK�ODQGVWLQJHW�VRP
NRPPHU�L�HIIHNW�L�RFK�PHG�nUVNLIWHW������������'HQQD�WLOO� L�E|UMDQ�LGHHOOD�I|UHQLQJ�NRPPHU�DUEHWD�PHG
IUnJRU�VRP�U|U�(8��QlULQJVOLY��WXULVP��XWELOGQLQJ�RFK�,7��gVWJ|WDNRUUHVRQGHQWHQ�������������

����� bUHQGHKDQWHULQJ

3URMHNWHW�lUHQGHKDQWHULQJ�lU�LQQH�L�HWW�VNHGH�GlU�HQ�JUXSS�LQRP�NRPPXQOHGQLQJVNRQWRUHW�WDU�IUDP�I|UVODJ�WLOO
JHPHQVDPPD� UHJOHU� I|U� DUNLYHULQJ� RFK� SUHVHQWDWLRQ� DY� L� I|UVWD� KDQG� SURWRNROO� RFK� KDQGOLQJDU� I|U
NRPPXQIXOOPlNWLJH� RFK� NRPPXQVW\UHOVHU�PHG� XWVNRWW� RFK� EHUHGQLQJDU� VDPW� EHVWlOODUQlPQGHUQD�� ,� HQ
NRPPDQGH� HWDSS�NRPPHU� IUnJRU�RP�GLDULHKDQWHULQJ�RFK� lUHQGHJnQJ� DWW� SU|YDV�PHG� VLNWH� Sn� DWW� In� HWW
PRGHUQW� V\VWHP� VRP� NDQ� KDQWHUD� lUHQGHVWU|PPDUQD� PHG� P|MOLJKHWHU� WLOO� nWNRPVW� I|U� SROLWLNHU� RFK
I|UYDOWQLQJ�Sn��UlWW��QLYn��2NODUW�KXU�OnQJW�DUEHWHW�NRPPLW�LGDJ�
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�� ,7�L�UHODWLRQ�WLOO�RUJDQLVDWLRQ�RFK�VW\UIRUPHU

.RPPXQDOD� ,7�V\VWHP� ILQQV� L� HWW� VlUSUlJODW� RUJDQLVDWRULVNW� VDPPDQKDQJ�� 'HQQD� RUJDQLVDWRULVND� PLOM|
LQQHElU�RIWDVW�HQ�SROLWLVN�VW\UQLQJ�WLOOVDPPDQV�PHG�HQ��WMlQVWHPDQQDVW\UQLQJ���*ROGNXKO�������

��� ,7�RUJDQLVDWLRQ

/nW�RVV�WD�HQ�QlUPDUH�WLOO�Sn�GHQ�RUJDQLVDWLRQVELOG�VRP�JlOOHU�I|U�/LQN|SLQJV�NRPPXQV�EHKDQGOLQJ�DY�,7�
IUnJRU�

.RPPXQIXOOPlNWLJH�EHVOXWDU�RP�PnO��YLVLRQ��SROLF\�RFK�UHVXUVUDPDU�I|U�KHOD
GHQ�NRPPXQDOD�YHUNVDPKHWHQ�LQNOXVLYH�,7�

.RPPXQVW\UHOVHQ�DQVYDUDU�I|U�,7�IUnJRU�DY�NRPPXQ|YHUJULSDQGH�RFK
YHUNVDPKHWV|YHUJULSDQGH�NDUDNWlU�

/HGQLQJVJUXSSHQ�I|U�,7�EHYDNDU�I|U�NRPPXQVW\UHOVHQV�UlNQLQJ�,7�RPUnGHW�VDPW
LQLWLHUDU�I|UVODJ�WLOO�UHYLGHULQJDU�DY�,7�YLVLRQ��,7�SROLF\��VWUDWHJLHU�RFK
nWJlUGHU�PHG�V\IWHW�DWW�|ND�DQYlQGQLQJHQ�DY�,7�RFK�DWW�HIIHNWLYLVHUD�GHQ
NRPPXQDOD�YHUNVDPKHWHQ�

6W\UJUXSSHQ�I|U�,7�VDPRUGQDU�NRPPXQHQV�,7�YHUNVDPKHW�RFK�LQLWLHUDU�L
OHGQLQJVJUXSSHQ�DNWLYLWHWHU�LQRP�,7�RPUnGHW�VDPW�VSULGHU�NXQVNDS�RP�SnJnHQGH
RFK�SODQHUDGH�,7�SURMHNW�

5HVSHNWLYH�QlPQG�VW\UHOVH�RFK�HQKHW�DQVYDUDU�I|U�DWW�,7�SURJUDPPHW
HIWHUOHYV��/LQN|SLQJV NRPPXQ������,7�SURJUDP I|U /LQN|SLQV NRPPXQ�

����� ,7�RUJDQ

6WUXNWXUHQ� I|U� ,7�RUJDQLVDWLRQHQ� KDU� JHQRPJnWW� I|UlQGULQJDU�� 'HQ� ELOG� VRP� JDYV� RYDQ� XQGHU� ,7�
RUJDQLVDWLRQ� lU� GHQ� VRP�YDULW� UnGDQGH� VHGDQ�GHW� I|UVWD� ,7�SURJUDPPHWV� LQI|UDQGH� ������'lU� VHU� YL� DWW
.RPPXQIXOOPlNWLJH�lU�UHQW�EHVOXWDQGH�LQVWDQV��PHGDQ�.RPPXQVW\UHOVHQ�lU�GHW�RUJDQ�VRP�KDU�DQVYDUHW
I|U� ,7�IUnJRU� L� NRPPXQHQ��'HQQD� XSSGHOQLQJ�PHOODQ� EHVOXWDQGH� RFK� YHUNVWlOODQGH� VNLOMHU� VLJ� LQWH� IUnQ
DQGUD� NRPPXQDOD� IUnJRU�� 7LOO� .RPPXQVW\UHOVHQ� KDU� GRFN� HQ� /HGQLQJVJUXSS� NQXWLWV�� EHVWnHQGH� DY
I|UWURHQGHYDOGD�� IHP� WLOO� DQWDOHW�� 'HQQD� JUXSS� KDU� LQWH� KDIW� HQ� YHUNVWlOODQGH� IXQNWLRQ�� XWDQ� YDULW� GHQ
LQVWDQV�GlU�,7�IUnJRU�VlUVNLOW�GULYLWV�RFK�LQLWLHUDWV��(YD�-RHOVVRQ��/HGQLQJVJUXSSHQV�RUGI|UDQGH��KlQYLVDU
WLOO�LQWUHVVHW�KRV�OHGDP|WHU�VRP�VWRU�RUVDN�WLOO�GHVV�IXQNWLRQ�RFK�VNDSDQGH��7LOO�/HGQLQJVJUXSSHQ�NQ|W�GHP
HQ�VWRU�JUXSS�WMlQVWHPlQ��6W\UJUXSSHQ��IUnQ�ROLND�GHODU�DY�NRPPXQHQ�I|U�DWW�In�VDPVW\UQLQJ�DY�,7�IUnJRU
VRP��NDQ�YDUD�DY�VlUVNLOW�LQWUHVVH�I|U�NRPPXQHQ��6W\UJUXSSHQ�lU�Sn�Vn�VlWW�GHQ�LQVWDQV�VRP�OLJJHU�QlUPDVW
RPUnGHQ� XWDQI|U� NRPPXQOHGQLQJHQV� JUlQVHU�� 6W\UJUXSSHQV� OHGDP|WHU� lU� LQWH� I|UWURHQGHYDOGD� XWDQ� lU
SHUVRQHU� VRP� DUEHWDU� EnGH� LQRP� NRPPXQOHGQLQJVNRQWRUHW� PHQ� lYHQ� GH� VRP� DJHUDU� LQRP
XWI|UDUHQKHWHUQD��8WI|UDUHQKHWHUQD�lU��HJQD��RFK�UHVXOWDWElUDQGH�YLONHW�PHGI|U�HQ� VWDUNDUH�NRSSOLQJ� WLOO
QlULQJVOLY�RFK�HQ�Vn�NDOODG��PDUNQDG��

/HGQLQJVJUXSSHQ� lU� IUnQ� RFK�PHG� nUVNLIWHW� ���������� DYYHFNODG��'HQ� KDU� IXQJHUDW� VRP� HQ� NRPPLWWp
GLUHNW�nW�.RPPXQVW\UHOVHQ�RFK�HQOLJW�(YD�-RHOVVRQ�lU�QX� � �JUXQGMREEHW�JMRUW� Vn�DWW«NRPPXQVW\UHOVHQ
GLUHNW�NDQ� IRUWVlWWD�GHW� MREE� VRP�YL� ODJW� JUXQGHQ� WLOO���3n� IUnJDQ�RP�DQOHGQLQJHQ� WLOO�/HGQLQJVJUXSSHQV
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DYVNDIIDQGH� KlQYLVDU� KRQ� WLOO� DWW� PnQJD� DQGUD� L� RUJDQLVDWLRQHQ� PLVVXSSIDWWDW� GHOQLQJHQ� DY� DQVYDU�
�0nQJD���WURGGH� DWW� GHW� YDU� YL� VRP� JMRUGH� MREEHW�� HOOHU� VND� J|UD� MREEHW��� 'n� I|UHVORJ� KRQ� DWW
/HGQLQJVJUXSSHQ� VNXOOH� DYVNDIIDV�� .RPPXQVW\UHOVHQ� WDU� |YHU� JUXSSHQV� XSSJLIWHU� RFK� GlUL� lYHQ� ,7�
SURJUDPPHWV�XWIRUPQLQJ��(MH�.DUOVVRQ�VHU�/HGQLQJVJUXSSHQV�DYVNDIIDQGH�VRP�H[WUHPW�RO\FNOLJW��DY�QnJUD
VNlO��0DQ�KDU�KDIW� HQ�/HGQLQJVJUXSS� VRP�YDULW� LQWUHVVHUDG� DY� VLQ�XSSJLIW�� �(Q�/HGQLQJVJUXSS� VRP�KDU
HQJDJHUDW� VLJ� L� ,7�IUnJRU�� � HQ� /HGQLQJVJUXSS� VRP� KDIW� I|UPnJDQ� DWW� KD� HQ� |SSHQ� GLVNXVVLRQ�� VDPW� HQ
/HGQLQJVJUXSS�VRP�OnWLW�GH�EHU|UGD�SDUWHUQD�YDUD�QlUYDUDQGH�RFK�O\VVQD�Sn�GLVNXVVLRQHU�

(MH�XWWU\FNHU�lYHQ�DWW�KDQ�WlQNHU�DYVNDIID�6W\UJUXSSHQ�RFK�J|UD�RP�GHQ�WLOO�WYn�GHODU��(Q�GHO�VRP�KDU�PHG
�UHQ�,7�DWW�J|UD���PHUD�HQ�IRUP�DY��SROLV��VRP�KDU�|YHUEOLFN�|YHU�VWDQGDUG��NRPPXQLNDWLRQVSODWWIRUPDU�
RFK� VRP� LQIRUPHUDU� LQQDQ� JHQRPI|UDQGH� RFK� I|UlQGULQJ�� $QGUD� GHOHQ�PHUD� Gn� HQ� XWYHFNOLQJVLQULNWDG
JUXSSHULQJ� GlU� LQIRUPDWLRQVWHNQLN� VHV� VRP� HQ� WHNQLN� DWW� YHUND� WLOOVDPPDQV�PHG� YHUNVDPKHWVXWYHFNOLQJ
RFK� SURMHNW�� (Q� JUXSS� VRP� VHU� ,7� XWLIUnQ� HWW� RPYlUOGVSHUVSHNWLY�� HQ� VWUDWHJLVN� LQVWDQV�� ,QJD� SROLWLNHU
|QVNDV�LQJn�L�GHQ�Q\D��6W\UJUXSSHQ��

����� .RQVXOWELOGHQ

(WW�YLNWLJW� ,7�RUJDQ� LQRP� ,7�DUEHWHW� lU�/.'$7$�� HQ� HQKHW� YL� ILQQHU� LQRP�.RQVXOW�	�6HUYLFH� �.	6��
.RQVXOWVW\UHOVHQ�lU�HQ�GHQ�NRPPXQDOD�VW\UHOVH��WLOOVDWW�DY�NRPPXQIXOOPlNWLJH��PHG�DUEHWVJLYDUDQVYDU�I|U
SHUVRQDOHQ� LQRP�.RQVXOW�	�6HUYLFH��.RPPXQIXOOPlNWLJH�DYVlWWHU� LQJD�PHGHO�I|U�YHUNVDPKHWHQ��VRP�lU
KHOW�NRQNXUUHQVXWVDWW��.RQVXOW�	�6HUYLFH�XSSJLIW�lU�DWW�Sn�DIIlUVPlVVLJD�YLOONRU�DUEHWD�PHG�GH�WMlQVWHU�RFK
YHUNVDPKHWHU�VRP�NRPPXQNRQFHUQHQ�KDU�EHKRY�DY�� VW|WWD�GHQ�NRPPXQDOD�SURGXNWLRQHQ�RFK�ELGUD� WLOO
UDWLRQDOLVHULQJ�RFK�HIIHNWLYLVHULQJ��0HG�.RQVXOW�	�6HUYLFH�KMlOS�VND�GH�NRPPXQDOD�HQKHWHUQD�NXQQD�OlJJD
Vn�P\FNHW�VRP�P|MOLJW�DY�VLQD�UHVXUVHU�Sn�HJHQ�NlUQYHUNVDPKHW�

,QRP�.RQVXOW�	�6HUYLFH�ILQQV�WLR�HQKHWHU�RFK�WRWDOW�FLUND�����DQVWlOOGD� �����nUVDUEHWDUH��9DUMH�HQKHW�KDU
IXOOW�UHVXOWDW��RFK�YHUNVDPKHWVDQVYDU�RFK�OHGV�DY�HQ�FKHI��.RQVXOWVW\UHOVHQ�KDU�lYHQ�WLOOVDWW�HQ�FKHI�PHG
WRWDODQVYDU�I|U�KHOD�YHUNVDPKHWHQ���KWWS���ZZZ�OLQNRSLQJ�VH�NRPPXQ�NRQVXOWBVHUYLFH� ��������

/.'$7$� lU� ,7�UHVXUVHQ� LQRP� /LQN|SLQJV� NRPPXQ� RFK� lU� I|U� QlUYDUDQGH� IRUPHUDG� L� IHP� RSHUDWLYD
HQKHWHU�� � 'H� DUEHWDU� PHG� HWW� IOHUWDO� H[WHUQD� NRQVXOWHU�� +DU� UDPDYWDO� PHG� 0$1'$725�� VRP� JHU
P|MOLJKHWHU�WLOO�HUIDUHQKHWVE\WH�Sn�PnQJD�RPUnGHQ��$OIDVNRS��,06�RFK�2ZHOO�lU�VDPDUEHWVSDUWQHUV�QlU�GHW
JlOOHU� 3&��� VHUYHU��� RFK� NRPPXQLNDWLRQVWHNQLN�� 0HG� $OIDVNRS� KDU� GH� lYHQ� HWW� VHSDUDW� DYWDO� RP
NYDOLILFHUDGH� NRQVXOWWMlQVWHU� VRP� lYHQ� NDQ� XWQ\WWMDV� DY� |YULJD� HQKHWHU� LQRP� NRPPXQHQ�� )|U� H[WHUQD
GDWDEDVWMlQVWHU� VDPDUEHWDU� /.� '$7$� H[HPSHOYLV� PHG� (QDWRU�� �/.'$7$ 1\WW��������6DNQDU� /.'$7$
HJHQ�NRPSHWHQV�Vn�IXQJHUDU�GH�lYHQ�VRP�NRPPXQHQV�NXQVNDSVXSSN|SDUH�

5RODQG� 9LGHVlWHU� PnODU� XSS� HQ� ELOG� DY� �NRQFHUQHQ�� �NRPPXQHQ��� GlU� EHVWlOODU�XWI|UDUPRGHOOHQ� VW\U
P\FNHW�� 6WRUD� NDNDQ� DY� XWI|UDUH� RFK� VlOMDUH� �.	6� RFK� 3URGXNWLRQHQ�� OLJJHU� GHOV� XWDQI|U
.RPPXQOHGQLQJHQV� LQVWUXNWLRQHU�� GH� XWVlWWV� lYHQ� I|U� NRQNXUUHQVWU\FN�� 9LOO� JlUQD� SnYLVD� HWW
I|UHWDJVWlQNDQGH��$QYlQGHU�NRQFHUQ�VRP�EHJUHSS��VHU�GH�QLR�LQRP�.	6�VRP�HJQD�VWDUND�DNW|UHU��JlOOHU
lYHQ�3URGXNWLRQHQ�
9LNWLJW�DWW�NRPPD�LKnJ�VNLOOQDG�PHOODQ�.RPPXQOHGQLQJ�PHG�GHVV�P\QGLJKHWHU��6RFLDOD��%\JJ��0LOM|��RFK
GH�XWI|UDUH�VRP�J|U�DUEHWHW�

/.'$7$6�UROO�VRP�EnGH�NRQVXOW�RFK�OHYHUDQW|U�WLOO�NRPPXQHQ�YLVDV�lYHQ�JHQRP�DWW�.RPPXQOHGQLQJHQ
N|SHU��/.'$7$6�FKHI�VRP�HQ�,7�VWUDWHJ�GlU�KDQ�JnU�LQ�L�,7�RUJDQLVDWLRQHQ��(YD�-RHOVVRQ�PHQDU�DWW�GHW
NDQ�ILQQDV�IRJ�I|U�NULWLN�PHG�GHQQD�O|VQLQJ�HIWHUVRP�/.'$7$��GHVV�FKHI��EnGH�EOLU�VlOMDUH�RFK�NXQG�
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/.'$7$�KDU�WUH�UROOHU�I|U�(MH�.DUOVVRQ�L�VLQ�IXQNWLRQ�VRP�,7�VDPRUGQDUH�Sn�.RPPXQOHGQLQJVNRQWRUHW�
'H�lU�NRQVXOWHU��GH�lU�RSHUDW|UHU��RFK� L�YLVV�PnQ�KDU�GH�HQ��SROLVLlU�� IXQNWLRQ��'H�JLOODU�HQOLJW�(MH� LQWH
ULNWLJW�GHQ�VLVWD�UROOHQ��0HG�SROLVLlU�PHQDV�DWW�GH�VND�KD�HQ�NRQWUROOHUDQGH�IXQNWLRQ�

,�GHQ�EXGJHW�VRP�.RQVXOWVW\UHOVHQ�SUHVHQWHUDW�I|U�SHULRGHQ�nU������������NDQ�YL�VH�KXU�/.'$7$�VHU�Sn
GHW� IRUWVDWWD� DUEHWHW� LQRP�NRPPXQHQ��8QGHU� SODQSHULRGHQ� EHUlNQDV� Q\D� V\VWHP� WDV� L� EUXN�� LQRP� VnYlO
HWDEOHUDGH� VRP� Q\D� RPUnGHQ�� 3URGXNWLRQHQ� RFK� NRPPXQOHGQLQJHQ� LQI|U� Q\D� YHUNVDPKHWVV\VWHP�
(NRQRPLV\VWHPHW� $JUHVVR� NRPPHU� DWW� XSSJUDGHUDV� L� Q\� YHUVLRQ� RFK� KDQWHUDV� XQGHU� :LQGRZV�� 1\WW
O|QHV\VWHP� NRPPHU� DWW� LQI|UDV�� $QYlQGQLQJHQ� DY� LQWHUQD� LQIRUPDWLRQVKDQWHULQJVV\VWHP� �� ,QWUDQlW�
NRPPHU�DWW�|ND��(OHNWURQLVN�KDQGHO�JHQRPI|UV�VXFFHVVLYW�VnYlO�YLG�H[WHUQD�VRP�LQWHUQD�DIIlUHU��.UDYHQ�Sn
NXQGWMlQVWIXQNWLRQHQ�NRPPHU�DWW�|ND�L�WDNW�PHG�GHQ�|NDQGH�I|UHNRPVWHQ�DY�SHUVRQGDWRUHU�RFK�GlUPHG
VDPPDQKlQJDQGH�EUXNHW�DY�NUDIWIXOOD�RFK�NRPSOLFHUDGH�SURJUDPYDURU��%HKRYHW�DY�WLOOJnQJ�WLOO�DYDQFHUDGH
NRPPXQLNDWLRQVKMlOSPHGHO�� LQRP� KHOD� ,7�RPUnGHW� �VnYlO� GDWD� VRP� WHOHIRQL�� NRPPHU� DWW� NUlYD� |NDGH
SHUVRQHOOD� UHVXUVHU� RFK� |NDG� EDQGEUHGG� L� EHILQWOLJD� QlW� VDPW� XWE\JJQDG� DY� EHILQWOLJD� QlW�� ,QRP
WHOHRPUnGHW� NRPPHU� XWYHFNOLQJHQ� DWW� Jn� PRW� DOOWPHUD� LQWHJUHUDGH� WMlQVWHU� GlU� WHOHIRQL� RFK� |YULJ� ,7
VDPYHUNDU��'DWRUGULIWVLGDQ�NRPPHU�XQGHU�SODQSHULRGHQ�DWW�EOL�I|UHPnO�I|U�IRUWVDWW�RPVWUXNWXUHULQJ��IUnQ
VW|UUH�JHPHQVDPPD�GULIWUHVXUVHU�WLOO�YHUNVDPKHWV��HOOHU�DSSOLNDWLRQV�GHGLFHUDGH�VHUYUDU��,QRP�NRQVXOWVLGDQ
NRPPHU�EHKRYHQ� DY�NYDOLILFHUDGH�SURMHNWOHGDUH�RFK�EHKRY�DY�NRPSHWHQW�NRQVXOWKMlOS�YLG�DQVNDIIQLQJ�
XSSKDQGOLQJ�DY�,7�VW|G�DWW�|ND�

/.'$7$� VHU� lYHQ� SRVLWLYW� Sn� DWW� VDWVQLQJHQ� Sn� YHUNVDPKHWVXWYHFNOLQJ� QX� IXQQLW� HQ�PDUNQDG� XWDQI|U
NRPPXQHQ��/.'$7$ 1\WW���������

6DPPDQWDJHW�NRPPHU�GHWWD�DWW�SnYHUND�/.'$7$CV�DUEHWVXSSJLIWHU�RFK�DUEHWVVlWW�RFK�VWlOOD�|NDGH�NUDY
Sn�IOH[LELOLWHW��NRPSHWHQV��NYDOLWHW�RFK�WLOOJlQJOLJKHW��,QYHVWHULQJVLQVDWVHU�lU�XQGHU�SODQSHULRGHQ�EHUlNQDGH
WLOO�FD������WNU�nU
�/LQN|SLQJV NRPPXQ������3ODQ ��������� I|U .RQVXOWVW\UHOVHQ�
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�� $YVOXWDQGH�GLVNXVVLRQ

'HQQD� XSSVDWV� KDU� V\IWDW� WLOO� DWW� PHU� H[SORUDWLYW� EHVNULYD� lQ� DWW� I|UNODUD� RFK� SU|YD�� $QDO\VHU� DY
NRPPXQHQV�KDQWHULQJ�DY�,7�RFK�VYDU�Sn�YLVV�GHO�DY�V\IWHW�KDU�UHGDQ�JMRUWV�L�NDSLWHO���WLOO����8QGHU�I|OMDQGH
NDSLWHO�NRPPHU� MDJ�GHOYLV� VDPOD� IDNWRUHU� VRP�KDU�PHG�NRPPXQHQV� ,7�WlQNDQGH� DWW� J|UD�� VDPW� I|UD� HQ
GLVNXVVLRQ�DY�GHVV�NRQVHNYHQVHU�I|U�,7�DUEHWHW�LQRP�NRPPXQHQ�

,7�KDU�VLQ�NODUD�WLOOK|ULJKHW�WLOO�LQIRUPDWLRQVV\VWHP���'HQ�PRGHUQD�LQIRUPDWLRQVWHNQLNHQ�V\IWDU�L�JUXQGHQ�WLOO
DWW� UHDOLVHUD� HWW� LQIRUPDWLRQVV\VWHP�� � ,QIRUPDWLRQVV\VWHP� L� VLJ� EHWUDNWDV� RIWD�� VRP� K|UV� DY� RUGHW�� VRP
V\VWHP�DY�LQIRUPDWLRQ��'HW�lU�VMlOYNODUW�DWW�LQIRUPDWLRQVV\VWHP�LQQHKnOOHU�LQIRUPDWLRQ���XSSO\VQLQJDU��RP
QnJRW� VRP� PlQQLVNRU� NDQ� EOL� LQIRUPHUDGH� RP�� 0HQ� LQIRUPDWLRQVV\VWHP� lU� LQWH� EDUD� HWW� VODJV
�LQIRUPDWLRQVODJHU���0lQQLVNRU� J|U� VDNHU�PHG� RFK� JHQRP� LQIRUPDWLRQVV\VWHP��*ROGNXKO� KDU� HQ� YLNWLJ
SRlQJ� L� DWW� YLGJD� GHQ� EHJUlQVDGH� V\QHQ� Sn� LQIRUPDWLRQVV\VWHP� WLOO� DWW� VH� LQIRUPDWLRQVV\VWHP� VRP
KDQGOLQJVV\VWHP�*ROGNXKO�������

1lU� PDQ� I|UVWnU� DWW� LQIRUPDWLRQVV\VWHP� UHDOLVHUDU� RUJDQLVDWRULVND� KDQGOLQJDU� Vn� I|UVWnU� PDQ� RFNVn� DWW
LQIRUPDWLRQVV\VWHP� lU� YLNWLJD� I|U� RUJDQLVDWLRQHQ�� PHQ� lYHQ� DWW� RUJDQLVDWLRQHQ� lU� YLNWLJ� I|U
LQIRUPDWLRQVV\VWHPHQ�� 6lNHUKHWVWlQNDQGH� lU� YLNWLJW� L� GHVVD� DYVHHQGHQ� RFK� YL� KDU� WLGLJDUH� VHWW� KXU
/LQN|SLQJV� NRPPXQ� KDQWHUDU� �����SUREOHPDWLNHQ�� 8WDQ� VlNUD� LQIRUPDWLRQVV\VWHP� EOLU� GHW� VYnUDUH� DWW
UHDOLVHUD�RUJDQLVDWRULVND�KDQGOLQJDU�

1lU�YL�JHQRP�*ROGNXKOV�PHQLQJ�GHILQLHUDU�LQIRUPDWLRQVV\VWHP�VRP�RUJDQLVDWRULVNW�KDQGODQGH�Vn�EHW\GHU
GHW� RFNVn� DWW� V\VWHPHQ� lU� HQ� GHO� DY� RUJDQLVDWLRQHQV� YHUNVDPKHW�� � $WW� XWYHFNOD� RFK� LQI|UD
LQIRUPDWLRQVV\VWHP� EOLU� L� GHWWD� SHUVSHNWLY� DWW� EHGULYD� YHUNVDPKHWVXWYHFNOLQJ�� 6\VWHPXWYHFNOLQJ� lU
YHUNVDPKHWVXWYHFNOLQJ�� 'H� SURMHNW� MDJ� WDU� XSS� L� NDSLWHO� I\UD� SHNDU� Sn� LGpHU� PHG� ,7� VRP� MXVW� U|U
YHUNVDPKHWVXWYHFNOLQJ�� (OHNWURQLVND� QlPQGHU�� lUHQGHKDQWHULQJVV\VWHP�� JHPHQVDP� VWDQGDUG� RFK
JHRJUDILVND� LQIRUPDWLRQVV\VWHP� � VRP� EHVOXWVXQGHUODJ�� lU� DOOD� SURMHNW� VRP� VW|GHU� HQ� VnGDQ� WDQNH�
8WYHFNOLQJ� DY� LQIRUPDWLRQVV\VWHP� KDU� WUDGLWLRQHOOW� GULYLWV� DY� GDWDWHNQLNHU�� GYV�� DY� SHUVRQHU� VRP� KDU
WHNQLVN�NRPSHWHQV�DWW� UHDOLVHUD�VnGDQD�V\VWHP��6MlOYNODUW�EHK|YV�HQ�GDWDWHNQLVN�NRPSHWHQV� I|U� DWW� VNDSD
GDWRUEDVHUDGH� LQIRUPDWLRQVV\VWHP�� PHQ� OLNDYlO� EHK|YV� YHUNVDPKHWVNXQVNDS� I|U� DWW� NODUJ|UD� YLONHQ
KDQGOLQJVSRWHQWLDO�VRP�HWW�LQIRUPDWLRQVV\VWHP�VNDOO�KD��+XU�NRPPXQHQ�RUJDQLVHUDU�DUEHWHW�PHG�,7�IUnJRU
RFK�GHUDV�LGpHU�EDNRP�lU�GlUI|U�DY�VWRU�YLNW�I|U�DWW�EHGULYD�HQ�HIIHNWLY�YHUNVDPKHWVXWYHFNOLQJ�JHQRP�,7�
/.'$7$�KDU�KDIW�RFK�NRPPHU�DWW�KD�HQ�YLNWLJ�UROO�L�GHWWD�DYVHHQGH�

0|MOLJKHWHUQD�WLOO�HOHNWURQLVNW�LQIRUPDWLRQVXWE\WH�PHOODQ�GHQ�RIIHQWOLJD�I|UYDOWQLQJHQ�RFK�GHVV�RPJLYQLQJ
XWYHFNODV�P\FNHW�VQDEEW��'HQ�RIIHQWOLJD�I|UYDOWQLQJHQV�LQWHUQD�DUEHWH��EDVHUDV�L�DOOW�VW|UUH�XWVWUlFNQLQJ�Sn
,7�EDVHUDGH�YHUNW\J�RFK�PHWRGHU��GlU�P|MOLJKHWHUQD�WLOO�HOHNWURQLVN�lUHQGHKDQGOlJJQLQJ�NRPPHU�DWW�YDUD
HQ� YLNWLJ� GHO� �7RSSOHGDUIRUXP����������� 9L� VHU� LQRP� /LQN|SLQJ� YLVVD� EHVWlOODUQlPQGHUV� I|UV|N� VRP
HOHNWURQLVND� QlPQGHU� VRP� XQGHUVWU\NHU� GHWWD�� (Q� |NDG� DQGHO� DY� GHQ� LQIRUPDWLRQ� VRP� NRPPHU� LQ� WLOO
I|UYDOWQLQJHQ�� NRPPHU� YLD� HOHNWURQLVND� I|UPHGOLQJVV\VWHP�� W� H[� H�SRVW�� -XVW� H�SRVW� RFK� HOHNWURQLVND
I|UPHGOLQJVV\VWHP� KDU� YDULW� YLNWLJD� L� DUEHWHW� PHG� GHQQD� XSSVDWV�� .RQWDNWHU� PHG� UHVSRQGHQWHU� RFK
V|NQLQJ�DY�SULPlUPDWHULDO�KDU�NODUW�XQGHUOlWWDWV�JHQRP�GHVVD�NDQDOHU��)|UVWnHOVH�RFK�XSSPlUNVDPKHW�I|U
GHVVD� P|MOLJKHWHU� PHG� LQIRUPDWLRQVXWE\WH� YLD� ,7�YHUNW\J� PHOODQ� NRPPXQHQ� RFK� RPYlUOGHQ� ILQQV� KRV
EHU|UGD�SDUWHU�LQRP�/LQN|SLQJV�NRPPXQ��%nGH�(YD�RFK�(MH�IUDPKlYHU�GHWWD�RFK�VHU�PDQ�WLOO�KDQWHULQJHQ
RFK�XWIRUPQLQJHQ�DY�NRPPXQHQV�ZZZ�UHVXUV�KWWS���ZZZ�OLQNRSLQJ�VH�Vn�XQGHUVWU\NV�GHWWD�

'HW�KDU�RIWD�YDULW� Vn�DWW� ,7�VSHFLDOLVWHU�KDIW�HWW� VWRUW� LQIO\WDQGH�|YHU�EHVWlPQLQJ�DY� LQIRUPDWLRQVV\VWHPV
KDQGOLQJVSRWHQWLDO�� .UDYVWlOODUH� IUnQ� YHUNVDPKHWHQ� KDU� LQWH� DOOWLG� NXQQDW� I|UVWn� RFK� EHG|PD� GH� GHOYLV
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WHNQLVNW� LQULNWDGH� V\VWHPPRGHOOHU� VRP� V\VWHPXWYHFNODUH� KDU� DUEHWDW� PHG�� 'H� EHVNULYQLQJDU� DY
LQIRUPDWLRQVV\VWHP� VRP� SHUVRQHU� IUnQ� YHUNVDPKHWHQ� IRUPXOHUDW� VRP� NUDYVSHFLILNDWLRQHU� KDU� RIWD� YDULW
|YHUVLNWOLJD�RFK�L�DYVDNQDG�DY�GHWDOMHUDGH�NUDY�RFK�DQGUD�Q|GYlQGLJD�I|UXWVlWWQLQJDU��'HWWD�KDU�OHWW�WLOO�DWW
V\VWHPXWYHFNODUH� EOLYLW� WYXQJQD� DWW� NRPSOHWWHUD�� RIWD� XWLIUnQ� HJQD� DQWDJDQGHQ�� PHG� PHU� GHWDOMHUDGH
EHVNULYQLQJDU�L�VDPEDQG�PHG�XWDUEHWDQGH�DY�WHNQLVNW�LQULNWDGH�VSHFLILNDWLRQHU�DY�GDWDEDVHU�RFK�SURJUDP�
6nGDQD� PRGHOOHU� KDU� Gn� RIWD� LQWH�� VRP� VDJWV�� YDULW� JHQRPVNLQOLJD� I|U� YHUNVDPKHWHQV� NUDYVWlOODUH�
�*ROGNXKO�������2P�YL�VHU�WLOO�SURMHNWHW�/,1*,6�ILQQHU�YL�VnGDQD�WHQGHQVHU��VH��������

2P�VHU�WLOO�GHQ�I|UVWD�$'%�VWUDWHJLQ��VH����,7�VWUDWHJLHU�RFK�SURJUDP��VRP�LQRP�NRPPXQRUJDQLVDWLRQHQ
WRONDGHV� ROLND�� � PHGI|UGH� GHWWD� HWW� VWLOWMH� I|U� XWYHFNOLQJHQ� LQRP� $'%�RPUnGHW�� �/LQN|SLQJV
NRPPXQ������/LQN|SLQJV NRPPXQV ,7�VDWVQLQJ�� �.RPPXQHQ�KDGH� HQ�$'%�SROLF\� VRP�HJHQWOLJHQ� WRONDV� VRP
RP�PDQ�InU�J|UD�KXU�PDQ�YLOO��YLONHW�LQQHElU�DWW�GH�LGDJ�KDU�HWW�SDU�V\VWHP�VRP�LQWH�NDQ�NRPPXQLFHUD�PHG
YDUDQGUD���RFK�YLOND�DQGUD�VNXOOH�WLOOnWD�GHW�lQ�HQ�NRPPXQ����.DUOVVRQ���3UREOHPDWLNHQ�NDQ�KD�PHG�DWW�HQ
UHVXOWDWHQKHW� LQRP�EHVWlOODU��XWI|UDUPRGHOOHQ� VND� KD� EHWDOW� I|U� VLQD� WMlQVWHU�� YLONHW� NDQ� LQQHElUD� DWW� GHW
ILQQV�HWW�PRWVWnQG�DWW�WLOOnWD�PHU�FHQWUDOW�VW\UGD�UHJOHU�RFK�SROLF\��)|UYDOWQLQJDU�RFK�UHVXOWDWHQKHWHU�NXQGH
lYHQ� LQWH� |YHUWD� XWYHFNOLQJVDQVYDU� Sn� JUXQG� DY� RNODUKHWHU� PHG� $'%�VWUDWHJLQ��/LQN|SLQJV
NRPPXQ������/LQN|SLQJV NRPPXQV ,7�VDWVQLQJ�

(WW�YlOVWUXNWXUHUDW�,7�SURJUDP�NDQ�DQYlQGDV�I|U�DWW�|YHUEU\JJD�NO\IWDQ�PHOODQ�YHUNVDPKHWHQV�OHGQLQJ�RFK
,7�DQVYDULJD� RFK� DQYlQGDUH� XWH� L� RUJDQLVDWLRQHQ�� 0HQ� I|U� GHWWD� NUlYV� YLVVD� VDNHU�� /HGQLQJHQ� EHK|YHU
VNDIID�VLJ�JUXQGOlJJDQGH�I|UVWnHOVH�I|U�YDG�,7�lU�RFK�YDG�GHW�NDQ�DQYlQGDV�WLOO��RFK�,7�VSHFLDOLVWHUQD�PnVWH
XWWU\FND�VLJ�Vn�DWW�DQGUD�NDQ�I|UVWn��6RP�KDU�IUDPNRPPLW�L�XSSVDWVHQ�ILQQV�GHW�HQ�VSUnNDVSHNW�Sn�,7�VRP
E|U� XSSPlUNVDPPDV�� ,7�SURJUDPPHW� KDU� lYHQ� IRUPXOHULQJVDVSHNWHU� DWW� WD� WLOOYDUD� I|U� DWW� NXQQD
XSSUlWWKnOOD�HQ�JRG�NYDOLWHW��9LVVD�QlPQGHU�VHU�lYHQ�DWW�,7�SURJUDPPHQ�YDULW�I|U�GHWDOMHUDGH�I|U�DWW�NXQQD
SDVVD�HWW�JHQRPI|UDQGH�L�YHUNVDPKHWHQ��/HGQLQJHQ�EHK|YHU�lYHQ�YDUD�HQ�I|UHJnQJDUH�L�DQYlQGQLQJHQ�DY
,7�� YLONHW� lYHQ� IUDPI|UV� L� ,7�SURJUDPPHW��'HWWD� I|UVYnUDV� GRFN� DY� HQ� YLVV� DYVDNQDG� DY� GULYNUDIW� LQRP
RUJDQLVDWLRQHQ�HQOLJW�(MH��$UEHWHW�PHG�HQ�/HGQLQJVJUXSS�RFK�6W\UJUXSS�KDU�IXQJHUDW�EUD��GlU�HQ�GULYNUDIW
IXQQLWV� LQRP�GHVVD�JUXSSHU��0HQ�PHG�/HGQLQJVJUXSSHQV�DYVNDIIDQGH�NRPPHU�NRPPXQHQ�HQOLJW�(MH� In
���HQ�RUJDQLVDWLRQ�VRP�NRPPHU�DWW�YDUD�WRWDOW�RI|UP|JHQ�DWW�KDQWHUD�GHQ�KlU�W\SHQ�DY�IUnJRU� L�DQQDW�lQ
UHQD�EHVOXW��HQ�EHVOXWVRUJDQLVDWLRQ��'HW�ERUGH�XWYHFNODV�Sn�HWW� DQQRUOXQGD� VlWW�RP�PDQ�VND� In� LJnQJ�HQ
GLDORJ� RP� GHW� KlU� �,7�� �.DUOVVRQ��� (Q� DQQDQ� I|UXWVlWWQLQJ� I|U� HWW� HIIHNWLYW� XWQ\WWMDQGH� DY� ,7� LQRP� GHQ
NRPPXQDOD� RUJDQLVDWLRQHQ� lU� DWW� GHW� ILQQV� HQ� WHNQLVNW� NRPPXQLNDWLY� EDV�� 1lWVWUXNWXUHQ� RFK� LQWHUQD
QlWYHUN� �LQWUDQlW�� ILQQV�XWE\JJGD�PHQ�HQ�JUXQG�DWW� In� DOOD�SROLWLNHU� DWW� I|UVHV�PHG�GDWRUHU�KDU� LQWH� InWWV
LJHQRP�lQ��(YD� -RHOVVRQ�YLOO� DWW� DOOD�SROLWLNHU� VND� I|UVHV�PHG�GDWRUHU��PHQ�KDU� LQWH� InWW� LJHQRP�GHW� lQ�
8WWU\FNHU� GRFN� DWW� GHW� NDQ� YDUD� EUD� DWW� YDUMH� HQKHW� I|UVW� LQWHUQW� WlQNHU� LJHQRP� YDUI|U� RFK� KXU� GHW� VND
OlJJDV� XSS�� 5HGDQ� L� HWW� 30� GDWHUDW� ����������� WLOO� .RPPXQVW\UHOVHQ� IUnQ� 6W\UJUXSSHQ� GLVNXWHUDV
DQVOXWQLQJ�DY�I|UWURHQGHYDOGD��%DNJUXQGHQ�lU�.RPPXQVW\UHOVHQV�SROLF\EHVOXW�GHQ����PDUV�������"�����
VRP�JHU�ULNWOLQMHU�I|U�I|UWURHQGHYDOGDV�DQVOXWQLQJ��6W\UJUXSSHQ�WRONDU�GHWWD�EHVOXW�Vn�DWW�GHW�OLJJHU�Sn�YDUMH
QlPQG�VW\UHOVH�DWW�VMlOYD�EHVOXWD�RP�LQN|S�DY�GDWRUHU��SURJUDP��NRPPXQLNDWLRQVXWUXVWQLQJ��9LGDUH�DWW�GHW
lU�XSS�WLOO�GHQ�I|UWURHQGHYDOGH�VMlOY�DWW�EHJlUD�GHWWD�KRV�VLQ�QlPQG�VW\UHOVH���/LQN|SLQJV NRPPXQ������30 RP

SROLWLNHUDQVOXWQLQJ RFK VWDQGDUG�� ,7�SURJUDPPHQ� L� VLJ� KDU� lQGRFN� IXQJHUDW� VRP� VWDUWVNRWW� RFK� YLNWLJD
GRNXPHQW�L�DWW�In�JnQJ�HQ�GLDORJ�RFK�HQ�XWYHFNOLQJ�DY�,7�LQRP�NRPPXQHQ�

.RPSHWHQVDVSHNWHQ�lU�PRW�EDNJUXQG�DY�GHW�RYDQ�VDJGD�lYHQ�HWW�KLQGHU� VRP�EHK|YHU�|YHUEU\JJDV�� ,7�
SURJUDPPHW� IRUPXOHUDU� �NUDY�� Sn� DWW� XWELOGQLQJ� RFK� NRPSHWHQVXWYHFNOLQJ� DY� NRPPXQDO� SHUVRQDO� RFK
I|UWURHQGHYDOGD� VND� KnOODV� NRQWLQXHUOLJW�� 0HQ� HQOLJW� (MH� JHU� �YL���LQWH� SHUVRQHUQD� VRP� ILQQV� L
RUJDQLVDWLRQHQ� UlWW� I|UXWVlWWQLQJDU� I|U� DWW� NXQQD� MREED� PHG� GHW� KlU� KMlOSPHGOHW���� �� )LQQV� lYHQ� YLVV
�WHNQLNVNUlFN��XWH�L�RUJDQLVDWLRQHQ��.DUOVVRQ���.RPPXQHQV�,7�RUJDQ�KDU�GRFN�HQ�XSSPlUNVDPKHW�Sn�GHWWD
YLONHW�lU�HQ�I|UXWVlWWQLQJ�I|U�DWW�VHGHUPHUD�NXQQD�HIWHUOHYD�NRPSHWHQVNUDYHQ�
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%HVWlOODU�XWI|UDUPRGHOOHQ� L� VLJ� JHU� NRQVHNYHQVHU� I|U� VW\UQLQJ�� JHQRPI|UDQGH� RFK� DQYlQGQLQJ� DY� ,7�
6lNHUKHWVDVSHNWHQ� KDU� XSSPlUNVDPPDWV� L� XSSVDWVHQ� GlU� NROOHQ� DY� GH� NRPPXQDOD� ERODJHQ� RFK� GHUDV
DJHUDQGH� EHK|YHU� VWlUNDV�� 7LOO� GHWWD� KDU� GHW� IXQQLWV� YLVVD� PLVVXSSIDWWQLQJDU� RP� DQVYDU� GlU
V\VWHPlJDUEHJUHSSHW�LQWH�InWW�UlWW�XSSPlUNVDPKHW��9LGHVlWHU���$WW�,7�SURJUDPPHW�lYHQ�OlJJHU�DQVYDUHW�I|U
GHVV� HIWHUOHYDQGH� Sn� EHVWlOODUQlPQGHU� RFK� VW\UHOVHU�� J|U� DWW� GHW� NDQ� ILQQDV� VYnULJKHWHU� DWW� GLUHNW� Qn� GH
NRPPXQDOD� HQKHWHUQD� �XWI|UDUQD��� 9LGHVlWHUV� SRlQJWHUDQGH� DY� NRQFHUQWlQNDQGH� RFK� HQ� ERODJLVHUDG
PDUNQDG� LQRP� UHVXOWDWHQKHWHU� RFK� XWI|UDUH�� PHGI|U� GHOYLV� HQ� VW\UND� PHQ� NDQ� I|UVYnUD� DWW� In� LJHQRP
NRQFHUQ|YHUJULSDQGH�LGpHU��VnVRP�NRPPXQOHGQLQJ�YLOO�DWW�,7�VNDOO�YDUD�

1lULQJVOLYVDVSHNWHQ� lU� YLNWLJ� L� I|UKnOODQGHW� PHOODQ� ,7� RFK� NRPPXQHQ�� 'HW� I|UVWD� ,7�SURMHNWHW� VRP
NRPPXQHQ� YDU� GHO� DY� YDU� /HMR1HW�� RFK� GHWWD� YDU� HWW� QlULQJVOLYVSURMHNW�� -XVW� QlULQJVOLYHW�� GH� SULYDWD
ERODJHQ�RFK�I|UHQLQJDU��XWJ|U�GHQ�VWRUD�GRPlQHQ�GlU�\UNHVPlVVLJ�DQYlQGQLQJ�DY�,7�SnJnU�RFK�XWYHFNODV�
'HQ�RIIHQWOLJD�VHNWRUQ�XWJ|U�HQ�VWRU�PDUNQDG�I|U�,7��PHQ�GHW�lU�IUlPVW�IUnQ�QlULQJVOLYHW�,7�KDU�VLQ�VWDUND
GULYNUDIW��/LQN|SLQJV�PRGHOO�PHG�EHVWlOODUH�RFK�XWI|UDUH��RFK�GHVV�ERODJ�RFK� I|UHWDJ��SRlQJWHUDU�P|WHW
PHOODQ� HQ� RIIHQWOLJ� I|UYDOWQLQJVVWUXNWXU� RFK� HQ� QlULQJVOLYVVWUXNWXU�� %nGH� KRV� 5RODQG� 9LGHVlWHU�� (MH
.DUOVVRQ� RFK� L� IRUPXOHULQJDU� L� I|UVODJHW� WLOO� UHYLGHUDW� ,7�SURJUDP� �/LQN|SLQJV NRPPXQ������,7�SURJUDP I|U

NRPPXQHQ� UHYLGHULQJ��DQYlQGV�EHJUHSSHW��NRQFHUQ��I|U�DWW�Sn�HWW�NODUDUH�VlWW�SnYLVD�NRPPXQHQV�IXQNWLRQ�
-XVW� XSSGHOQLQJHQ� PHOODQ� EHVWlOODUH� RFK� XWI|UDUH� NDQ� SnYHUND� �NRQFHUQ|YHUJULSDQGH�� LGpHU� I|U� ,7�
DQYlQGQLQJ�HIWHUVRP�XWI|UDUQD��VRP�lU�HJHW�UHVXOWDWElUDQGH��WLWWDU�Sn�HQKHWVQ\WWD�lQ�NRQFHUQQ\WWD��'lUDY
LQJHQ�GULYNUDIWHU�I|U�NRQFHUQHQ�VRP�KHOKHW���.DUOVVRQ�

,�GHW�UHYLGHULQJVI|UVODJ�Sn�,7�SURJUDPPHW�VRP�ODJWV�IUDP�XQGHU�K|VWHQ������ILQQV�GHW�HWW�DYVQLWW�WLWXOHUDW
�)|UVODJ� WLOO�Q\D�nWJlUGHU���'lU�VHU�YL�HQ�GHO�DY� � ,7�WlQNDQGH�VRP�IUDPI|UDOOW�/HGQLQJVJUXSSHQ�VHU� VRP
P|MOLJD�LQULNWQLQJDU�YDG�JlOOHU�NRPPXQHQV�VDWVQLQJDU�LQRP�,7��'H�YLOO�

¾ %HYDND�,7�XWYHFNOLQJHQ�QDWLRQHOOW�RFK�LQWHUQDWLRQHOOW�I|U�VDPYHUNDQ�L�SURMHNW�VRP�J|U�GHW�P|MOLJW�DWW
\WWHUOLJDUH�I|UVWlUND�NRPPXQHQV�XQLND�SURILO�

¾ .RPPXQHQ�VNDOO�DQYlQGD�LQWHUDNWLYD�WMlQVWHU�L�V\IWH�DWW�VWlUND�GHPRNUDWLQ�
¾ .RPPXQHQ�VNDOO�EHGULYD�HWW�V\VWHPDWLVNW�RFK�NRQVHNYHQW�VlNHUKHWVDUEHWH�
¾ gNDG�DQYlQGQLQJ�DY�,7�LQRP�RPVRUJHQ�
¾ ,7�VNDOO�DQYlQGDV�I|U�PHWRG��RFK�YHUNVDPKHWVXWYHFNOLQJ�
¾ gNDG�DQYlQGQLQJ�DY�,7�L�VPn�RFK�PHGHOVWRUD�I|UHWDJ��60(��VNDOO�VWLPXOHUDV�
¾ 8WYHFNOLQJ�DY�,7�I|UHWDJ�VNDOO�VWLPXOHUDV�
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���� 0RGHOO�DY�,7�RUJDQLVDWLRQ

/nW�PLJ�JH�HQ�PRGHOOLOOXVWUDWLRQ�DY�/LQN|SLQJ�NRPPXQV�,7�RUJDQLVDWLRQ�
(Q�YlVHQWOLJ� I|UXWVlWWQLQJ� I|U�PRGHOOEHJUHSSHW� lU� DWW� HQ�PRGHOO� LQWH�JlOOHU�REVHUYHUDGH� IDNWD� VnGDQD� GH
REVHUYHUDV��XWDQ�I|UXWVlWWHU�DWW�GHVVD�IDNWD�KDU�EHDUEHWDWV��$QGHUVHQ������������(WW�YlVHQWOLJW�NlQQHWHFNHQ�I|U
HQ�PRGHOO�lU�GHVV�I|UPnJD�DWW�VlJD�RVV�QnJRW�RP�IXQNWLRQHU�RFK�UHODWLRQHU�VRP�LQWH�lU�GLUHNW�WLOOJlQJOLJD
I|U�YnUD�SHUFHSWLRQVNRJQLWLYD�V\VWHP��$QGHUVHQ������������$QJnHQGH�I|OMDQGH�PRGHOO�Vn�DYVHU�GHQ�YLVD�GHOV
GH� ,7�RUJDQ� VRP� lU� YLNWLJD� L� NRPPXQHQV� DUEHWH�PHG� ,7�� GHOV� GHQ� RUJDQLVDWRULVND� NRQWH[WHQ�� VDPW� GH
NRSSOLQJDU�PHOODQ�RUJDQHQ�VRP�lU�YlUGD�DWW�SRlQJWHUD��.RSSOLQJDU�LQGLNHUDV�DY�SLODU�VRP�YLVDU�IUnQ�WLOO�

PRODUKTIONEN

KONSULT &
SERVICE

LKDATA

KF

KS

Lednings-
gruppen

Styr-
gruppen

Soc Bygg Miljö

KL

Omvärld

Utförare

Omvärld

Kommunens
Företagspark

Myndighet

.)� VWnU� I|U� NRPPXQIXOOPlNWLJH�� .6� I|U� NRPPXQVW\UHOVH� RFK� ./.� I|U� NRPPXQOHGQLQJVNRQWRUHW�
2PYlUOG�UHSUHVHQWHUDU�GHW�VRP�OLJJHU�ERUWRP�HQ�NRPPXQDO� I|UYDOWQLQJ��.)�EOLU�KlU�HQ�UHQW�EHVOXWDQGH
I|UVDPOLQJ� GlU� GHW� lU� JHQRP� .6� I|UVODJHQ� NDQDOLVHUDV�� /HGQLQJVJUXSSHQ� KDU� VLWW� XSSGUDJ� JHQRP
NRPPXQVW\UHOVHQV� I|UVRUJ� RFK� KDU� HWW� QlUD� VDPDUEHWH�PHG� 6W\UJUXSSHQ�� 6W\UJUXSSHQ� lU� KlU� HQ� FHQWUDO
LQVWDQV� HIWHUVRP� GHQ� VWnU� VRP� JUlQV� PHOODQ� /HGQLQJVJUXSSHQ� RFK� GH� RPUnGHQ� GlU� ,7� YHUNDU� RFK
XWYHFNODV�� 6W\UJUXSSHQ� lU� VDPRUGQDQGH� SDUW� I|U� NRPPXQHQV� ,7�YHUNVDPKHW� RFK� KDU� VWRU� Q\WWD� DY
/HGQLQJVJUXSSHQ�VRP�EOLU�U|VWHQ�PRW�NRPPXQOHGQLQJHQ�RFK�GH�EHVOXWDQGH�I|UVDPOLQJDUQD��GlU�GH�PnVWH
WDV�I|U�DWW�In�HIIHNW���/HGQLQJVJUXSSHQV�G\QDPLN�DY�LQWUHVVHUDGH�RFK�HQJDJHUDGH�OHGDP|WHU�KDU�P|MOLJJMRUW
GHQQD� U|VW�� 3LODU� IUnQ� ./.�NDNDQ� WLOO� 3URGXNWLRQHQ�� I|UHWDJHQ� RFK� .RQVXOW� 	� 6HUYLFH� LQGLNHUDU� GH
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DQYLVQLQJDU� VRP� NRPPHU� IUnQ� EHVWlOODUQlPQGHU� RFK� NRPPXQOHGQLQJHQ� YDG� JlOOHU� DWW� ,7�SURJUDP� RFK
SURMHNW�HIWHUOHYV��/.'$7$�KDU�HQ�FHQWUDO�UROO�VRP�NRPPXQHQV�VWRUD�,7�UHVXUV�YDG�JlOOHU�GULIW��XQGHUKnOO�
XWYHFNOLQJ�RFK�LQI|UDQGH�DY�,7�V\VWHP��'H�MREEDU�IUlPVW�PRW�HQKHWHU�LQRP�3URGXNWLRQHQ�PHQ�lYHQ�VRP
OHYHUDQW|U�DY�V\VWHP�RFK�SURJUDPYDURU�WLOO�.RPPXQOHGQLQJHQ��IUlPVW�DGPLQLVWUDWLYD�V\VWHP���/.'$7$
lU�lYHQ�EHURHQGH�DY�QlUD�VDPDUEHWH�PHG�H[WHUQD�OHYHUDQW|UHU�RFK�I|UHWDJ��RPYlUOGVSLOHQ��

)|U�DWW�NRPPXQHQ�VRP�KHOKHW�VND�NXQQD�XWYHFNOD�RFK�LQI|UD�LQIRUPDWLRQVV\VWHP�L�VLQ�YHUNVDPKHW��VRP�L
*ROGNXKO�PHQLQJ�V\IWDU�WLOO�YHUNVDPKHWVXWYHFNOLQJ��NUlYV�GHW�DWW�GH�ROLND�RUJDQHQ�ILQQHU�HWW�|SSHW�NOLPDW
GlU�GLDORJ�lU�P|MOLJ��6RP�V\QHV�Sn�PRGHOOHQ�YLVDU�GHQ�RUJDQLVDWLRQVELOG� LQQHKnOODQGH�/HGQLQJVJUXSSHQ�
/HGQLQJVJUXSSHQ� lU� QX� DYVNDIIDG� RFK� NRPPXQHQ� KDU� QX� LQJHQ� NODU� OlQN� �U|VW�� PHOODQ� EHVOXWDQGH
I|UVDPOLQJDU�RFK�VDPRUGQDQGH�SDUWHU��IUlPVW�6W\UJUXSS���.DUOVVRQ��
0HG�WDQNH�Sn�DWW�NRPPXQHQ�lU�GHFHQWUDOLVHUDG�L�EHVWlOODU�XWI|UDUPRGHOO�RFK�DWW�NRPPXQHQV�JUlQVHU�Sn�Vn
VlWW�EOLU�RW\GOLJD��5RODQG�9LGHVlWHU�XWWU\FNHU�GHW�����GHW�lU�MX�KnO�|YHUDOOW�����lU�GHW�YLNWLJW�DWW�NDQDOHU�ILQQV
RFK�lU�|SSQD�PHG�HQJDJHUDGH�PlQQLVNRU��'HQ�VWRUD� IUnJDQ� I|U�/LQN|SLQJV�NRPPXQ� L�GHVVD�DYVHHQGHQ
EOLU�KXU�PDQ�NDQ�HWDEOHUD�Q|GYlQGLJ�VDPRUGQLQJ�L�HQ�GHFHQWUDOLVHUDG�RUJDQLVDWLRQ�YDG�DYVHU�,7�XWYHFNOLQJ
RFK� ,7�DQYlQGQLQJ"� .RPPXQHQV� ,7�WlQNDQGH�� VRP� XSSVDWVHQ� V|NW� ILQQD�� lU� GHQ� PDOO� VRP� JHU
I|UXWVlWWQLQJDU�I|U�DWW�Qn�HQ�Q|GYlQGLJ�VDPRUGQLQJ�RFK�HWW�HIWHUOHYDQGH�DY�GH�PnO�VRP�VlWWV�PHG�,7��'H
IDNWRUHU� MDJ� SHNDW� Sn� KDU� L� KXYXGVDN� NUHWVDW� NULQJ� IRUPXOHULQJ� RFK� DQYlQGDQGH� DY� YLVVD� VW\UGRNXPHQW�
XSSIDWWQLQJDU� RP� ,7� RFK� GHVV� DQYlQGQLQJ� KRV� EHU|UGD� ,7�RUJDQ�� VDPW� NRSSOLQJDU� LQRP� RFK� PHOODQ
NRPPXQDOD�RUJDQ�RFK�HQKHWHU�YLONHW�VlWWHU��IDNWRUHU�L�HQ�NRQWH[W�VRP�lU�Q|GYlQGLJW�I|U�DWW�HUKnOOD�HQ�Vn
SDVV�NRUUHNW�ELOG�DY�,7�WlQNDQGHW�VRP�P|MOLJW�
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�� /LWWHUDWXU�RFK�PDWHULDO

3ULPlU�

0XQWOLJD�

-RHOVVRQ�(YD���������������/LQN|SLQJV�NRPPXQ�

.DUOVVRQ�(MH���������������/LQN|SLQJV�NRPPXQ�

9LGHVlWHU�5RODQG���������������/.'$7$��/LQN|SLQJ�

6NULIW�

/LQN|SLQJV� NRPPXQ� ������� �,7�SURJUDP� I|U� NRPPXQHQ�� UHYLGHULQJ��� 6DPPDQWUlGHVSURWRNROO���������
�����.RPPXQVW\UHOVHQ��'QU���������

/LQN|SLQJV�NRPPXQ���������,7�SURJUDP���3P���������������/HGQLQJVJUXSSHQ�I|U�,7���'QU���������

/LQN|SLQJV� NRPPXQ� ������� �%DUQ�� RFK� XQJGRPVQlPQGHQ� VRP� HOHNWURQLVN� QlPQG��� UDSSRUW� ���������
����� /HGQLQJVJUXSSHQ�
KWWS���ZZZ�OLQNRSLQJ�VH�NRPPXQ�LWBYHUNVDPKHW�,7BSURMHNW�%R8�%R8GLJLWDO�KWP
�DFFHVV������������

/LQN|SLQJV� NRPPXQ� ������� �)UnJRU� LQI|U� �����DUEHWHW�� /LQN|SLQJV� NRPPXQV� UDSSRUW� WLOO� 6YHQVND
.RPPXQI|UEXQGHW���.RPPXQOHGQLQJVNRQWRUHW�
KWWS���ZZZ�OLQNRSLQJ�VH�Q\KHWHU����������UDSSRUW��KWP��DFFHVV������������

/LQN|SLQJV� NRPPXQ� ������� �6HNHOVNLIWHVSUREOHPDWLN� PHG� ,7�� %LODJD�� 6OXWUDSSRUW� IUnQ� DQDO\V� DY
NRPPXQHQV�,7�V\VWHP�LQI|U�PLOOHQQLXPVNLIWHW���/HGQLQJVJUXSSHQ�I|U�,7��'QU��������

/LQN|SLQJV� NRPPXQ� ������� �8SSI|OMQLQJ� DY� NRPPXQHQV� ,7�V\VWHP� LQI|U� PLOOHQQLXPVNLIWHW��� $XJXVWL
������UDSSRUW��/.'$7$�

/LQN|SLQJV�NRPPXQ���������/LQN|SLQV�NRPPXQV�,7�VDWVQLQJ�����������������6W\UJUXSSHQ�I|U�,7�

/LQN|SLQJV�NRPPXQ��������3ODQ�����������I|U�.RQVXOWVW\UHOVHQ�
KWWS���ZZZ�OLQNRSLQJ�VH�NRPPXQ�HNRQRPL�EXGJHW�EXGJHW���GRNXPHQW�GSODQ��������IUB�NRQVXOWVW\
UHOVH�FRQWHQW�KWP��DFFHVV������������

/LQN|SLQJV�NRPPXQ��������,7�SURJUDP�I|U�/LQN|SLQJV�NRPPXQ�

/LQN|SLQJV� NRPPXQ� ������� �,7�SURJUDP� I|U� NRPPXQHQ���.I�V� KDQGO� ��������� 6DPPDQWUlGHVSURWRNROO
��������������.RPPXQVW\UHOVHQ��'QU���������

/LQN|SLQJV�NRPPXQ���������30�RP�SROLWLNHUDQVOXWQLQJ�RFK�VWDQGDUG���3P���������������6W\UJUXSSHQ�I|U
,7�

/.'$7$�1\WW�������QU������	���������3URGXNWLRQ�,QIRUPDWLRQVNRQWRUHW��/LQN|SLQJV�NRPPXQ�
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6YHQVND�.RPPXQI|UEXQGHW��������(QNlW������
KWWS���ZZZ�VYHNRP�VH�DU�����HQNDW�����LQGH[�KWP��DFFHVV������������

6HNXQGlU�

$QGHUVHQ�+HLQH��UHG���������9HWHQVNDSVWHRUL�RFK�PHWRGOlUD��(Q�LQWURGXNWLRQ��6WXGHQWOLWWHUDWXU��/XQG�

$[HOVVRQ� .DULQ� �������� 6WUXNWXUHULQJ� DY� LQIRUPDWLRQVV\VWHP� RFK� YHUNVDPKHWHU� �� HQ� WHRUL�� RFK� HPSLULEDVHUDG
DUJXPHQWDWLRQ��5HVHDUFK�UHSRUW��9,76��/,7+�,'$�5��������/LQN|SLQJ�

)HQQHU�5REHUW���������7KH�<HDU������%RPE��,V�LW�+\SH"���>L@�3URVSHFW���$XJXVW�6HSWHPEHU�

*ROGNXKO� *|UDQ�� 3HWWHUVVRQ� .DULQ�� (ULNVVRQ� 2ZHQ� �������� +XU� VWXGHUD� UHDOLVHULQJ� RFK� NRQVHNYHQVHU� DY
VWUDWHJLEDVHUDGH�LQIRUPDWLRQVV\VWHPDUNLWHNWXUHU��5HVHDUFK�UHSRUW��9,76��/,7+�,'$�5��������/LQN|SLQJ

*ROGNXKO�*|UDQ��5|VWOLQJHU�$QQLH��+HGVWU|P�.DULQ��+DJGDKO�$QQHOL���������2UJDQLVDWLRQ�	�XWYHFNOLQJ�DY�,7
L�NRPPXQHU���(Q�|YHUVLNW���3')�DFFHVV�������������KWWS���ZZZ�VYHNRP�VH�VNRUJ�IRX�LWNRPPXQ�KWP

+DOYRUVHQ��.QXW���������6DPKlOOVYHWHQVNDSOLJ�PHWRG��6WXGHQWOLWWHUDWXU��/XQG�

+nNDQVVRQ� 6X]DQQH� �������� 6YHQVND� NRPPXQHUV� ,7�VWUDWHJLHU� �� HQ� QXOlJHVUDSSRUW�� 5DSSRUW� IUnQ
6WUXNWXUVHNUHWDULDWHW�1lULQJVGHSDUWHPHQWHW��5HJHULQJVNDQVOLHWV�RIIVHWFHQWUDO��6WRFNKROP�

/DQW]�$QQLND���������,QWHUYMXPHWRGLN��6WXGHQWOLWWHUDWXU��/XQG

/LQN|SLQJV�XQLYHUVLWHW� �������,QIRUPDWLN�,QIRUPDWLRQV��RFK�PHGLHYHWHQVNDS��/,%/$%��,QVWLWXWLRQHQ�I|U
GDWDYHWHQVNDS��KWWS���ZZZ�LGD�OLX�VH�HGXFDWLRQ�XJUDG�LQIRUPDWLN�LPY�LPYSODQ�KWPO
�DFFHVV������������

/LQN|SLQJV� XQLYHUVLWHW� ������� ,QIRUPDWLRQV�� RFK� PHGLHYHWHQVNDS�� 'RNXPHQWDWLRQV�� RFK
LQIRUPDWLRQVJUXSSHQ��,QVWLWXWLRQHQ�I|U�GDWDYHWHQVNDS�
KWWS���ZZZ�LGD�OLX�VH�HGXFDWLRQ�XJUDG�ILQG�HGX�LPY�W�VY�VKWPO��DFFHVV������������

1RUUERP��&DUO���������6\VWHPWHRUL��HQ�LQWURGXNWLRQ��0�	�%�IDFNERNVI|UODJHW��6WRFNKROP�

3HWHUVVRQ� 2ORI�� 6|GHUOLQG� 'RQDOG� ������� )|UYDOWQLQJVSROLWLN�� DQGUD� XSSODJDQ�� 3XEOLFD�� &�(�� )ULW]HV� $%�
6WRFNKROP�

3HWWHUVVRQ� .DULQ�� *ROGNXKO� *|UDQ� �������� 9%6� Sn� 3DSSHUVEUXN� �� (Q� )DOOVWXGLH� RP� 6WUXNWXUHULQJ� DY
,QIRUPDWLRQVV\VWHP��5HVHDUFK�UHSRUW��9,76��/,7+�,'$�5��������/LQN|SLQJ�

5LNVUHYLVLRQVYHUNHW� ��������5lWW� GDWD"� 6WXGLHU� DY� LQIRUPDWLRQVNYDOLWHW� L� VWDWOLJD� $'%�V\VWHP�� 5HYLVLRQVUDSSRUW
'QU�����������(5D�JUDILNHU��6WRFNKROP�

6HJHUOXQG�&DUO�gLMH���������,7� I|U� VDPKlOOVVHUYLFH��GHPRNUDWL� RFK� IRONELOGQLQJ� L�6YHULJH��7HOGRN�UDSSRUW������+M�
%UROLQV�2IIVHW�$%��6WRFNKROP�

6WDWVNRQWRUHW� �������� 0\QGLJKHWHUQD� RFK� LQIRUPDWLRQVV\VWHP�� gYHUJnQJHQ� WLOO� nU� ������ 5DSSRUW� ��������
3XEOLNDWLRQVVHUYLFH��6WDWVNRQWRUHW��6WRFNKROP�
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6WDWVNRQWRUHW� �������� 0\QGLJKHWHUQD� RFK� LQIRUPDWLRQVV\VWHPHQ� LQI|U� nU� ������ 'HOUDSSRUW�� 5DSSRUW� �������
3XEOLNDWLRQVVHUYLFH��6WDWVNRQWRUHW��6WRFNKROP�

6YHQVND� $NDGHPLHQ� ������� 6YHQVND� $NDGHPLHQV� RUGOLVWD� |YHU� VYHQVND� VSUnNHW�� WROIWH� XSSODJDQ�� I|UVWD
WU\FNQLQJHQ��1RUVWHGWV�)|UODJ�$%���6WRFNKROP�

7RSSOHGDUIRUXP� 	� 5LNVI|UVlNULQJVYHUNHW� ������� *HPHQVDPPD� ,7�SODWWIRUPDU� I|U� LQIRUPDWLRQVXWE\WH�
6WDWVNRQWRUHWV�3XEOLNDWLRQVVHUYLFH��6WRFNKROP�

:LNHOO� 6WDIIDQ� �������� �3HUVRQXSSJLIWVODJHQ� ������������� 30� .RPPXQDOUlWWVVHNWLRQHQ�� 6YHQVND
.RPPXQI|UEXQGHW��6WRFKROP��3')�DFFHVV�������������KWWS�ZZZ�VYHNRP�VH�FLUNXODU���������KWP

cVWU|P� -RDFKLP� �������� �/RNDO� GLJLWDO� GHPRNU#L� �� (Q� |YHUVLNW���� 6YHQVND� .RPPXQI|UEXQGHW�
6WRFNKROP��3')�DFFHVV�������������KWWS���ZZZ�VYHNRP�VH�VNRUJ�IRX�LWNRPPXQ�KWP

gVWJ|WDNRUUHVSRQGHQWHQ������������������NRPPXQHU�ELOGDU�gVWVDP��


