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¡NRQRPL�IRU�����

���MXQL ����

�� ,QGOHGQLQJ

(W�JRGW�RJ�VDPPHQK QJHQGH�VXQGKHGVY VHQ�HU�HQ�KRYHGSULRULWHW�IRU�UHJHULQJHQ�RJ�UHJLR�
QHUQH��5HJLRQHUQH�OHYHUHU�JRGH�UHVXOWDWHU�PHG�IDOGHQGH�YHQWHWLGHU�RJ�K¡M�SDWLHQWWLOIUHGVKHG��
VWLJHQGH�NU IWRYHUOHYHOVH�RJ�IDOGHQGH�KMHUWHG¡GHOLJKHG��6DPWLGLJ�IRUWV WWHU�UHJLRQHUQH�PHG�
DW�IDVWKROGH�XGJLIWHUQH�LQGHQ�IRU�GH�DIVDWWH�UDPPHU�JHQQHP�JRG�¡NRQRPLVW\ULQJ��)RU�DW�LP¡�
GHNRPPH�XGYLNOLQJHQ�Sn�VXQGKHGVRPUnGHW RJ�IRUWVDW�KDYH�NDSDFLWHW�Sn�V\JHKXVHQH WLO�DW�
EHKDQGOH�GH�SDWLHQWHU��GHU�KDU�EHKRY�IRU�VSHFLDOLVHUHW�EHKDQGOLQJ� HU�SDUWHUQH�HQLJH�RP��DW�
GHU�HU�EUXJ�IRU�HQ�RPVWLOOLQJ�DI�VXQGKHGVY VHQHW�PHG�HW�VW¡UUH�IRNXV�Sn�IRUHE\JJHOVH��WLGOLJH�
LQGVDWVHU�RJ�EHKDQGOLQJ�XGHQ�IRU�V\JHKXVHQH�VDPW�HQ�IRUWVDW�VW\UNHOVH�RJ�XGYLNOLQJ�DI�UHJLR�
QHUQHV�SRSXODWLRQVDQVYDU��

5HJLRQHUQH�KDU�LJDQJVDW�LQLWLDWLYHU��GHU�IO\WWHU�VXQGKHGVY VQHW�RJ�VSHFLDOLVHUHW�EHKDQGOLQJ�
W WWHUH�Sn�ERUJHUHQ�RJ�XQGHUVW¡WWHU�VDPVSLO�Sn�WY UV�DI�VHNWRUHU��6RP�HQ�GHO�DI�RSJDYHO¡V�
QLQJHQ�\GHU�UHJLRQHUQH�VSHFLDOLVHUHW�UnGJLYQLQJ�WLO�DOPHQ�SUDNVLV�VDPW�NRPPXQHUQH�RJ�EL�
GUDJHU�GHUPHG�WLO�¡JHGH�NRPSHWHQFHU�L�GHW�Q UH�VXQGKHGVY VHQ��0HG�GHQ�VHQHVWH�RYHU�
HQVNRPVW�PHG�GH�SUDNWLVHUHQGH�O JHU�HU�GHU�HQGYLGHUH�LJDQJVDW�HQ�XGIO\WQLQJ�DI�RSJDYHU�WLO�
DOPHQ�SUDNVLV��VRP�LQGHE UHU��DW�HQ�GHO�DI�EHKDQGOLQJVDQVYDUHW�IRU�PHQQHVNHU�PHG�.2/�RJ�
GLDEHWHV�VDPW�XGYDOJWH�NRQWUROOHU�YDUHWDJHV�KRV�HJHQ�O JH�

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�HQ�Q\�VW\ULQJVPRGHO�IRU�VXQGKHGVY VHQHW�IUD�
������GHU�DIVSHMOHU��DW�GHW�HU�HQ�I OOHV KRYHGSULRULWHW�DW�VW\UNH�VDPPHQK QJHQ�IRU�SDWLHQWHU�
QH��'HQ�Q\H�VW\ULQJVPRGHO�EHW\GHU��DW�GHW�QXY UHQGH�SULP UH�IRNXV�Sn�V\JHKXVDNWLYLWHW�
 QGUHV�WLO�EUHGHUH�PnO��GHU�XQGHUVW¡WWHU�GHQ�¡QVNHGH�VDPPHQK QJ�RJ�RPVWLOOLQJ WLO�EHKDQG�
OLQJ�L�GHW�Q UH�VXQGKHGVY VHQ� (QGYLGHUH�VW\UNHV�PXOLJKHGHUQH�IRU�HQ�KHQVLJWVP VVLJ�
UHDOLVHULQJ�DI�HIIHNWLYLVHULQJVJHYLQVWHU�L�VXQGKHGVY VQHW��0HG�DIWDOHQ�RSK¡UHU�GHW�HNVLVWH�
UHQGH�SURGXNWLYLWHWVNUDY�Sn���SFW��Sn�V\JHKXVRPUnGHW�RJ��PHG�IRUEHKROG�IRU�)RONHWLQJHWV�
WLOVOXWQLQJ��GHQ�VWDWVOLJH�DNWLYLWHWVSXOMH�IUD������

'HU�LQWURGXFHUHV�HQGYLGHUH�HW�Q\W�WHNQRORJLELGUDJ�Sn�ò�PLD��NU��nUOLJW��VRP�WLOYHMHEULQJHV�DI�
UHJLRQHUQH�JHQQHP�UHDOLVHULQJ�DI�GH�O¡EHQGH�JHYLQVWHU�YHG�DW�PRGHUQLVHUH�RJ�XGYLNOH RSJD�
YHO¡VQLQJHQ EO�D��YLD�Q\�WHNQRORJL��Q\H�EHKDQGOLQJVPHWRGHU�RJ�IRUEHGUHGH�DUEHMGVJDQJH��
7HNQRORJLELGUDJHW�IDVWKROGHV�Sn�VXQGKHGVRPUnGHW�WLO�KnQGWHULQJ�DI�EO�D��GHW�GHPRJUDILVNH�
XGJLIWVSUHV��

5HJHULQJHQ

'DQVNH�5HJLRQHU
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6DPWLGLJ�LQWURGXFHUHV��PHG�IRUEHKROG�IRU�)RONHWLQJHWV�WLOVOXWQLQJ��HQ�Q UKHGVILQDQVLHULQJ�
PHG�EUHGHUH�PnO�IRU�¡JHW�VDPPHQK QJ�RJ�UHHO�SDWLHQWRPVWLOOLQJ��'HW�VNDO�XQGHUVW¡WWH�UHJLR�
QHUQHV�SRSXODWLRQVDQVYDU�RJ�HW�VW¡UUH�IRNXV�Sn�PnOHQH�L�UHJLRQHUQHV�VW\ULQJ RJ�VDPWLGLJ�
XQGHUVW¡WWH�VW\ULQJ��GHU�PXOLJJ¡U ¡JHW�IULKHG�WLO�SHUVRQDOHW�RJ�SODGV�WLO�ORNDOH�O¡VQLQJHU� 'DQ�
VNH�5HJLRQHU�IRUXGV WWHU��DW�UHJLRQHUQH�KDU�GH�Q¡GYHQGLJH�KDQGOH� RJ�VW\ULQJVPXOLJKHGHU
IUHPDGUHWWHW�

'H�NRPPHQGH�nUV�EHJU QVHGH�RIIHQWOLJH�UnGHUXP�RJ�GHPRJUDILVNH�XGYLNOLQJ�VWLOOHU�IRUWVDW�
NUDY�RP�HW�HIIHNWLYW�VXQGKHGVY VHQ��GHU�VNDEHU�PHVW�PXOLJ�VXQGKHG�IRU�SHQJHQH�LQGHQ�IRU�
VQ YUH�¡NRQRPLVNH�UDPPHU��(QGYLGHUH�HU�GHU�EHKRY�IRU��DW�UHJLRQHUQH�RJVn�IUHPDGUHWWHW�
RYHUKROGHU�EXGJHWWHUQH��0HG�DIWDOHQ�RP�UHJLRQHUQHV�¡NRQRPL�IRU������VLNUHV�UDPPHUQH�IRU�
HQ�IRUWVDW�XGYLNOLQJ�DI�VXQGKHGVY VHQHW�

�� �NRQRPLVNH�UDPPHU

$IWDOHQ�LQGHE UHU�I¡OJHQGH�¡NRQRPLVNH�HOHPHQWHU�

x 5DPPHQ�IRU�GH�UHJLRQDOH�GULIWVXGJLIWHU�HU�IDVWVDW�PHG�XGJDQJVSXQNW�L�GHW�UHJLRQDOH�GHOORIW�
IRU�VXQGKHGVRPUnGHW�L������RJ�GHW�UHJLRQDOH�GHOORIW�IRU�GULIWVXGJLIWHU�WLO�UHJLRQDO�XGYLNOLQJ�L�
������GHU�RPIDWWHU�HW�RPSULRULWHULQJVELGUDJ�Sn���SFW��DI�DGPLQLVWUDWLRQ�Sn�VXQGKHGVRPUn�
GHW�RJ���SFW��Sn�UHJLRQDO�XGYLNOLQJ��

x 0HG�DIWDOHQ�O¡IWHV�GHW�UHJLRQDOH�XGJLIWVQLYHDX�Sn�VXQGKHGVRPUnGHW�PHG�����PLD��NU��L�
�����WLO�IRUWVDW�XGYLNOLQJ�DI�VXQGKHGVY VQHW��KHUXQGHU�����PLD��NU��WLO O¡IW�DI�SV\NLDWULHQ��

x 0HG�DIWDOHQ�O¡IWHV�GHW�UHJLRQDOH�XGJLIWVQLYHDX�IRU�UHJLRQDO�XGYLNOLQJ�PHG����PLR��NU��L������
WLO�DW�XQGHUVW¡WWH�GH�UHJLRQDOH�EXVUXWHU�XQGHU�GHQ�NROOHNWLYH�WUDILN�

x 'HU�HU�PHG�DIWDOHQ�IRUXGVDW�HW�UHJLRQDOW�WHNQRORJLELGUDJ�Sn�����PLR�NU��L�������VRP�UHJLR�
QHUQH�IULJ¡U��RJ�VRP�SULRULWHUHV WLO�ILQDQVLHULQJ�DI�¡JHW�EHKDQGOLQJVNDSDFLWHW L�O\VHW�DI�GHQ�
GHPRJUDILVNH�XGYLNOLQJ���

x 0HG�DIWDOHQ�IDVWV WWHV�HW�QLYHDX�IRU�GH�UHJLRQDOH�DQO JVXGJLIWHU�Sn����� PLD��NU��L�������
'HU�IDVWV WWHV�HW�ORIWVEHODJW�QLYHDX�IRU�DQO JVXGJLIWHUQH��EUXWWR��Sn����� PLD��NU��L������
PHG�WLOO J�DI�DIO¡E�IUD�SXOMHU�PHG�VWDWVOLJW�SURMHNWWLOVNXG��$QO JVQLYHDXHW�IRU�NYDOLWHWV�
IRQGVE\JJHUL�HU�IDVWVDW�PHG�DIV W�L�HW�UHDOLVWLVN�VN¡Q�IRU�DIO¡EHW�L�������VYDUHQGH�WLO����
PLD��NU��'HU�HU�L�GHQ�IRUELQGHOVH�ODJW�Y JW�Sn��DW�NYDOLWHWVIRQGVE\JJHULHW�IRUWVDW�UHDOLVHUHV�L�
RYHUHQVVWHPPHOVH�PHG�LQGJnHGH�NRQWUDNWHU�RJ�SODQHU�

x 0HG�KHQEOLN�Sn�DW�IUHPPH�RIIHQWOLJW�SULYDW�VDPDUEHMGH�HWDEOHUHV�HQ�GHSRQHULQJVIULWDJHO�
VHVSXOMH�Sn�����PLR��NU��L�������KYRU�GHU�NDQ�V¡JHV�RP�GLVSHQVDWLRQ�IUD�GHSRQHULQJVIRU�
SOLJWHOVHQ�L�OnQHEHNHQGWJ¡UHOVHQ��'HU�HWDEOHUHV�HQ�OnQHSXOMH�WLO�UHILQDQVLHULQJ�DI�UHJLRQDOH�
DIGUDJ�LQGHQ�IRU�HQ�UDPPH�Sn�����PLR��NU��L������

2YHQVWnHQGH�VNDO�VHV�L�O\VHW�DI��DW�UHJLRQHUQH�PHG�DOOHUHGH�YHGWDJQH�SULRULWHULQJHU�O¡IWHV�
PHG�FD������PLR��NU��L�������
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'HU�HU�PHG�DIWDOHQ�HQLJKHG�RP�HQ�Q\�VW\ULQJVPRGHO�IUD�������VRP�YLO�VLNUH�JUXQGODJHW�IRU�HQ�
EHGUH�UHVVRXUFHDQYHQGHOVH�Sn�GHW�UHJLRQDOH�VXQGKHGVRPUnGH�EO�D��JHQQHP�RPO JQLQJ�DI�
DNWLYLWHW�RJ�RPVWLOOLQJ�DI�SDWLHQWHU�IUD�V\JHKXVHQH�WLO�GHW�Q UH�VXQGKHGVY VHQ�

0RGHOOHQ�HU�DIWDOW�PHG�IRUEHKROG�IRU�)RONHWLQJHWV�WLOVOXWQLQJ��5HJHULQJHQ�YLO�IUHPV WWH ORY�
IRUVODJ L�HIWHUnUHW������PHG�KHQEOLN�Sn�LNUDIWWU GHOVH�SU�����MDQXDU�������

5HJLRQHUQH�HIIHNWLYLVHUHU�IRU�����PLD��NU��L������L�IRUKROG�WLO������VRP�I¡OJH�DI�GHQ�UHJLRQDOH�
LQGN¡EVVWUDWHJL�RJ�¡NRQRPLDIWDOHQ�IRU�������6DPWLGLJ�HU�SDUWHUQH�HQLJH�RP��DW�UHJLRQHUQH�
PnOUHWWHU�UHVVRXUFHU�IUD�DGPLQLVWUDWLRQ�WLO�GHQ�SDWLHQWQ UH�VXQGKHG��

,�IRUO QJHOVH�DI�¡NRQRPLDIWDOHQ�IRU����� HU�GHU�IRUXGVDW�IULJMRUW���� PLR��NU� nUOLJW�IUHP�PRG�
�����JHQQHP�HQ�EHGUH�WLOUHWWHO JJHOVH�DI�SDWLHQWEHKDQGOLQJHQ�WLO�JDYQ�IRU�EnGH�SDWLHQW�RJ�
¡NRQRPL�L�GH�Q\H�NYDOLWHWVIRQGVVW¡WWHGH�V\JHKXVE\JJHULHU��

+DOYGHOHQ�IDVWKROGHV�L�GHQ�HQNHOWH�UHJLRQ WLO�¡JHW�EHKDQGOLQJVNDSDFLWHW��'H�UHVWHUHQGH����
PLR��NU��L������HU�PHG�¡NRQRPLDIWDOHQ�IRU������SULRULWHUHW�WLO�Q\ V\JHKXVDNWLYLWHW��KHUXQGHU�
GHPRJUDIL�L�UHJLRQHUQH��*HYLQVWHUQH�OLJJHU�XG�RYHU GHW�DIWDOWH�WHNQRORJLELGUDJ��

�� 6W\ULQJV� RJ�NYDOLWHWVXGYLNOLQJ

1\�VW\ULQJVPRGHO�IUD������
5HJHULQJHQ�KDU�VRP�OHG�L�6DPPHQK QJVUHIRUPHQ�LJDQJVDW�HW�VW\ULQJVHIWHUV\Q�Sn�VXQG�
KHGVRPUnGHW��6RP�HQ�GHO�DI�VW\ULQJVHIWHUV\QHW�KDU�UHJHULQJHQ�RJ�'DQVNH�5HJLRQHU�GU¡IWHW�
HQ�Q\�VW\ULQJVPRGHO�IUD�������*UXQGODJHW�IRU�GU¡IWHOVHQ�KDU�EO�D��Y UHW�JHQQHPI¡UWH�DQDO\VHU�
DI�GHQ�VWDWVOLJH�RJ�GHQ�UHJLRQDOH�VW\ULQJ�VDPW�LQSXW�RJ�ELGUDJ�IUD�LQWHUHVVHQWHU��KHUXQGHU�
SHUVRQDOHRUJDQLVDWLRQHU��VXQGKHGVIDJOLJH�RUJDQLVDWLRQHU�RJ�VXQGKHGVHNVSHUWHU��5HJHULQJHQ�
RJ�'DQVNH�5HJLRQHU�HU�Sn�GHQ�EDJJUXQG�HQLJH RP�VHNV�PnOV WQLQJHU�IRU�GHQ�IUHPDGUHWWHGH�
VW\ULQJ�

x +XUWLJ�XGUHGQLQJ��EHKDQGOLQJ�DI�K¡M��HQVDUWHW�NYDOLWHW�RJ�VDPPHQK QJ�Sn�WY UV�DI�DNW¡�
UHU��'HQ�VDPOHGH�VW\ULQJ�Sn�VXQGKHGVRPUnGHW�VNDO�XQGHUVW¡WWH�KXUWLJ�XGUHGQLQJ�RJ�EH�
KDQGOLQJ��HQVDUWHW��K¡M�NYDOLWHW�L�KHOH�ODQGHW��VDPPHQK QJHQGH�RPNRVWQLQJVHIIHNWLYH�EH�
KDQGOLQJVIRUO¡E�Sn�WY UV VDPW�HIIHNWLY�IRUHE\JJHOVH�

x 2SJDYHO¡VQLQJ�Sn�GHW�PHVW�HIIHNWLYH�VWHG��6XQGKHGVY VHQHWV�RSJDYHU�VNDO�O¡VHV�GHU��
KYRU�GH�O¡VHV�PHVW�HIIHNWLYW��6W\ULQJHQ�VNDO�LQGUHWWHV��Vn�GHQ�IO\WWHV�IUD�HW�PHNDQLVN�IRNXV�
Sn�V\JHKXVDNWLYLWHW�WLO�HW�EUHGHUH��PHUH�G\QDPLVN�IRNXV�PnOUHWWHW�DNWXHOOH�SULRULWHWHU�IRU�HW�
E UHG\JWLJW�VXQGKHGVY VHQ��

x 6DPPHQK QJ�RJ�Q UKHG�VRP�K¡M�SULRULWHW� 6DPPHQK QJ�L�SDWLHQWIRUO¡EHQH�RJ�RPVWLO�
OLQJ�DI�EHKDQGOLQJ�IUD�V\JHKXVHQH�WLO�WLOEXG�W WWHUH�Sn�SDWLHQWHQ�VNDO�Y UH�HQ�SULRULWHW�L�VW\�
ULQJHQ��Vn�GHW�RJVn�VOnU�LJHQQHP�VRP�HQ�OHGHOVHVSULRULWHW�Sn�V\JHKXVHQH��'HW�VNDO�RJVn�
XQGHUVW¡WWH�HW�VW\UNHW�SRSXODWLRQVDQVYDU�

x +HQVLJWVP VVLJ UHDOLVHULQJ�DI�JHYLQVWHU�IUD�Q\�WHNQRORJ�RJ�EHGUH EHKDQGOLQJVPXOLJKHGHU�
PY�� 'H�O¡EHQGH�JHYLQVWHU�IUD�Q\H�EHKDQGOLQJVPHWRGHU�RJ�Q\�WHNQRORJL�PY��VNDO�UHDOLVH�
UHV�Sn�HQ�KHQVLJWVP VVLJ�PnGH��Vn�GH NRPPHU�SDWLHQWHUQH�RJ�SHUVRQDOHW�WLO�JDYQ��
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x )RNXV�Sn�Y UGL�IRU�SDWLHQWHQ� 6W\ULQJHQ�VNDO�VLNUH�SODGV�RJ�UXP�IRU SHUVRQDOHW�WLO�DW�YLGH�
UHXGYLNOH�Q\H�ORNDOH�O¡VQLQJHU�PHG�Y UGL�IRU�SDWLHQWHQ�

x *RG�OHGHOVH� 6W\ULQJHQ�VNDO�KDYH�HQ�VW UN�RUJDQLVDWRULVN�RJ�OHGHOVHVP VVLJ�IRUDQNULQJ��
*RG�OHGHOVH�HU�HQ�IRUXGV WQLQJ�IRU�HW�JRGW�DUEHMGVPLOM¡��JRG�DUEHMGVWLOUHWWHO JJHOVH�RJ�
PHGDUEHMGHUWLOIUHGVKHG��'HW�VWLOOHU�NUDY�WLO�OHGHOVHVSUDNVLV��

'H�I OOHV�PnOV WQLQJHU�O JJHU�UDPPHUQH�IRU�HQ�Q\�VW\ULQJ��GHU�VNDO�XQGHUVW¡WWH�KXUWLJ�XG�
UHGQLQJ�RJ�EHKDQGOLQJ��HQVDUWHW��K¡M�NYDOLWHW�L�KHOH�ODQGHW�RJ�VDPPHQK QJHQGH�RPNRVW�
QLQJVHIIHNWLYH�EHKDQGOLQJVIRUO¡E�Sn�WY UV�DI�DNW¡UHU��RJVn�JHQQHP�HQ�XQGHUVW¡WWHOVH�DI�HW�
VW\UNHW�SRSXODWLRQVDQVYDU��0nOV WQLQJHUQH�VNDO�VHV�L�VDPPHQK QJ�PHG�EO�D��GH�QDWLRQDOH�
PnO�Sn�VXQGKHGVRPUnGHW�RJ�SDWLHQWUHWWLJKHGHUQH��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�L�
IRUO QJHOVH�DI�GH�VHNV�PnOV WQLQJHU�HQLJH�RP�DW�IRUHWDJH�HQ�U NNH� QGULQJHU�L�GHQ�QXY �
UHQGH�VW\ULQJVPRGHO�IUD�RJ�PHG�������

�QGULQJHU�DIVSHMOHU��DW�GHW�HU�HQ�I OOHV�KRYHGSULRULWHW�L�GH�NRPPHQGH�nU�DW�VW\UNH�VDPPHQ�
K QJHQ�IRU�SDWLHQWHUQH�RJ�O\NNHV�PHG�HQ�RPNRVWQLQJVHIIHNWLY�RPVWLOOLQJ�DI�EHKDQGOLQJHQ�DI�
PHQQHVNHU�PHG�NURQLVNH�V\JGRPPH�RJ� OGUH�PHGLFLQVNH�SDWLHQWHU��'HUIRU� QGUHV�GHW�
QXY UHQGH�SULP UH�IRNXV�Sn�V\JHKXVDNWLYLWHW�WLO�EUHGHUH�PnO��GHU�XQGHUVW¡WWHU�GHQ�¡QVNHGH�
VDPPHQK QJ�RJ�RPVWLOOLQJ�VDPW VW\UNHU�PXOLJKHGHUQH�IRU�HQ KHQVLJWVP VVLJ�UHDOLVHULQJ�DI�
GH�JHYLQVWHU��GHU�RSVWnU�VRP�I¡OJH�DI�GHQ�WHNQRORJLVNH�XGYLNOLQJ��Q\H�EHKDQGOLQJVPHWRGHU��
EHGUH�ORJLVWLN�RJ�RPVWLOOLQJ�DI�SDWLHQWEHKDQGOLQJ�PY��

'HUXGRYHU�KDU�UHJLRQHUQH LJDQJVDW�HW�XGYLNOLQJVSURMHNW�PHG�DPELWLRQHQ�RP�DW�NRQNUHWLVHUH�
YLVLRQHQ�IRU�HW�PHUH�Y UGLEDVHUHW�VXQGKHGVY VHQ��3URMHNWHW�DIVOXWWHV�SULPR������RJ�DIUDS�
SRUWHULQJHQ�YLO�ELGUDJH�PHG�NRQNUHW�YLGHQ�RP��KYDG�GHU�VNDO�WLO�IRU�DW�UHJLRQHUQH�NDQ�VW\UH�
PHUH�HIWHU�HIIHNW��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�GU¡IWHU�Sn�GHQ�EDJJUXQG�GHW�YLGHUH�DUEHM�
GH�PHG�Y UGLEDVHUHW�VXQGKHG��

3URGXNWLYLWHWVNUDYHW�Sn�V\JHKXVHQH�DIVNDIIHV�
'HU�HU�HQLJKHG�RP��DW�GHW�HNVLVWHUHQGH�SURGXNWLYLWHWVNUDY��GHU�EHW\GHU�HW�IDVW�NUDY�RP���SFW��
nUOLJ�DNWLYLWHWVY NVW�Sn�V\JHKXVHQH��RSK¡UHU�IUD�������

1\W�WHNQRORJLELGUDJ�
3DUWHUQH�HU�HQLJH�RP��DW�GHU�PHG�DIWDOHQ�LQWURGXFHUHV�HW�Q\W�WHNQRORJLELGUDJ��VRP�XGJ¡U�HQ�
IUHPDGUHWWHW�UDPPH�IRU�DUEHMGHW�PHG�HIIHNWLYLVHULQJHU�Sn�VXQGKHGVRPUnGHW��7HNQRORJLELGUD�
JHW�XGJ¡U�ò�PLD��NU��nUOLJW�RJ�WLOYHMHEULQJHV�DI�UHJLRQHUQH�JHQQHP�UHDOLVHULQJ�DI�GH�O¡EHQGH�
JHYLQVWHU�YHG�DW�PRGHUQLVHUH�RJ�XGYLNOH�RSJDYHO¡VQLQJHQ��EO�D��YLD�Q\�WHNQRORJL��Q\H�EHKDQG�
OLQJVPHWRGHU�RJ�IRUEHGUHGH�DUEHMGVJDQJH��

7HNQRORJLELGUDJHW�IDVWKROGHV�Sn�VXQGKHGVRPUnGHW�VRP�HW�nUOLJW�ILQDQVLHULQJVELGUDJ�WLO�SULRUL�
WHULQJ�DI�EHGUH�EHKDQGOLQJ�RJ�NDSDFLWHW�WLO�KnQGWHULQJ�DI�GHW�GHPRJUDILVNH�XGJLIWVSUHV�RJ�
WDJHV�GHUPHG�LNNH�XG�DI�GHW�UHJLRQDOH�XGJLIWVORIW��'HU�HU�IXOGH�IULKHGVJUDGHU�IRU�UHJLRQHU�IRU�
UHDOLVHULQJHQ�DI�JHYLQVWHUQH��KHUXQGHU�IRU�ORNDOH�O¡VQLQJHU��LGHW�GHU�VDPWLGLJ�HU�HQLJKHG�RP��
DW�JHYLQVWHU�RIWH�UHDOLVHUHV�RYHU�HQ�IOHUnULJ�SHULRGH� RJ�DW�GHQ�UHJLRQDOH�UHDOLVHULQJ�VNHU�Sn�HQ�
KHQVLJWVP VVLJ�PnGH��
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'HU�HU�HQLJKHG�RP��DW�LQLWLDWLYHU�Sn�I¡OJHQGH�RPUnGHU�NDQ�XQGHUVW¡WWH�UHDOLVHULQJHQ�DI�WHNQR�
ORJLELGUDJHW�IRU������

x )RNXV�Sn�IRUEHGUHGH�DUEHMGVJDQJH� RJ�DW�EHKDQGOLQJ�\GHV�RSWLPDOW�Sn�GHW�PHVW�UHVVRXU�
FHHIIHNWLYH�QLYHDX�

x 0nOUHWQLQJ�DI�UHVVRXUFHU�IUD�DGPLQLVWUDWLRQ�WLO�SDWLHQWQ UH�LQGVDWVHU�

x 8QGHUVW¡WWHOVH�DI�RPNRVWQLQJVHIIHNWLY�RJ�VDPPHQK QJHQGH�RSJDYHO¡VQLQJ�JHQQHP�
I OOHV�O¡VQLQJHU��Q\�WHNQRORJL��Q\H�EHKDQGOLQJVPHWRGHU�RJ�IRUEHGUHGH�DUEHMGVJDQJH�

x )RUWVDW�HIIHNWLYLVHULQJ�RJ�SURIHVVLRQDOLVHULQJ�DI�LQGN¡E�

)RU�DW�XQGHUVW¡WWH�JUXQGODJHW�IRU�Q\H�WLOJDQJH�RJ�XGEUHGHOVH�DI�EHGVWH�SUDNVLV�HU�GHU�HQGYL�
GHUH�HQLJKHG�RP�O¡EHQGH VRP�OHG�L�¡NRQRPLDIWDOHUQH�DW�JHQQHPI¡UH�I OOHV�DQDO\VHU��GHU�
XQGHUVW¡WWHU�HQ�EHGUH�UHVVRXUFHDQYHQGHOVH L�UHJLRQHUQH�RJ�GHUPHG�XQGHUVW¡WWHU�UHJLRQHUQHV�
UHDOLVHULQJ�DI�WHNQRORJLELGUDJHW� 'HU�HU�Sn�GHQ�EDJJUXQG�HQLJKHG�RP�HQ�U NNH�DQDO\VHU� MI��
ERNV���

'HU�HU�HQLJKHG�RP��DW�HYHQWXHOOH�SRWHQWLDOHU�RJ�IULJMRUWH�UHVVRXUFHU L�IRUO QJHOVH�DI�JHQQHP�
I¡UWH�DQDO\VHU�IRUEOLYHU�L�UHJLRQHUQH�PHG�KHQEOLN�Sn�¡JHW�EHKDQGOLQJVNDSDFLWHW�L�O\VHW�DI�GHQ�
GHPRJUDILVNH�XGYLNOLQJ��'HU�HU�HQGYLGHUH�HQLJKHG�RP��DW�SDUWHUQH�O¡EHQGH�YXUGHUHU�HYHQWXHO�
OH�EDUULHUHU�IRU�GH�ORNDOH�HIIHNWLYLVHULQJHU��

'HU�HWDEOHUHV�HQ�VW\UHJUXSSH�IRU�O¡EHQGH�IUHPGULIW�L�DQDO\VHU�RJ�JHYLQVWUHDOLVHULQJ��PHG�
GHOWDJHOVH�DI�'DQVNH�5HJLRQHU���NRQRPL� RJ�,QGHQULJVPLQLVWHULHW��)LQDQVPLQLVWHULHW��IRU�
PDQG��VDPW�6XQGKHGV� RJ��OGUHPLQLVWHULHW�

1\�Q UKHGVILQDQVLHULQJ�
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU��PHG�IRUEHKROG�IRU�)RONHWLQJHWV�WLOVOXWQLQJ��HQGYLGHUH�
HQLJH�RP�DW�LQWURGXFHUH�HQ�Q\�Q UKHGVILQDQVLHULQJ��

1 UKHGVILQDQVLHULQJHQ�XGJ¡U�HQ�EHWLQJHW�ILQDQVLHULQJ��GHU�HUVWDWWHU�GHQ�QXY UHQGH�DNWLYL�
WHWVSXOMHV�IRNXV�Sn�V\JHKXVDNWLYLWHWVY NVW�RJ�L�VWHGHW�LQGHKROGHU�EUHGHUH�PnO�IRU�¡JHW�VDP�
PHQK QJ�RJ�RPVWLOOLQJ�DI�EHKDQGOLQJHQ��

'HW�VNDO�XQGHUVW¡WWH��DW�PnOHQH�O¡IWHV�RS�L�VW\ULQJVN GHQ�RJ�VDPWLGLJ�JLYH�SODGV�WLO�ORNDOH�
O¡VQLQJHU��

%RNV��

8QGHUVW¡WWHQGH�DQDO\VHU�L�¡NRQRPLDIWDOHQ�IRU�����

x 0HGLFLQVNH�DIGHOLQJHU� $QDO\VH�DI PXOLJKHGHUQH�IRU�EHGUH�NDSDFLWHWVDQYHQGHOVH�Sn�GH�PHGLFLQVNH�DI�

GHOLQJHU�

x $GPLQLVWUDWLRQ��$QDO\VH�DI�UHJLRQHUQHV�DGPLQLVWUDWLRQ�

x ,7�GULIW� $QDO\VH�DI�UHJLRQHUQHV�LW�GULIW�PHG�DIG NQLQJ�DI�SRWHQWLDOHU�RJ�PXOLJKHGHU�IRU�DW�RSWLPHUH�LW�

GULIWVRSJDYHU�
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'HW�LQGHE UHU�VDPWLGLJ��DW�GHQ�VWDWVOLJH�DNWLYLWHWVSXOMH�QHGO JJHV�IUD������RJ�HUVWDWWHV�DI�
GHQ�Q\H�Q UKHGVILQDQVLHULQJ��MI��ERNV���

1 UKHGVILQDQVLHULQJ�XGJ¡U�����PLD��NU��L����� RJ�IUHP DI�GHQ�HNVLVWHUHQGH�UHJLRQDOH�ILQDQ�
VLHULQJ RJ XGEHWDOHV RJVn�IUHPDGUHWWHW O¡EHQGH�L�EXGJHWnUHW� 3DUWHUQH�HU�GRJ�HQLJH�RP��DW�
GHU�KHQVHW�WLO��DW������HU�HW�LQGIDVQLQJVnU��DOHQH�IRUHWDJHV�HIWHUUHJXOHULQJ�Sn�RS�WLO�����PLR��
NU��)LQDQVLHULQJHQ�HU�EHWLQJHW�DI��DW�UHJLRQHUQH�OHYHU�RS�WLO�GH�DQJLYQH�NULWHULHU�

'H�VSHFLILNNH�NULWHULHU�HU�G\QDPLVNH�RJ�NDQ�GHUPHG�HIWHU�GU¡IWHOVH�PHG�'DQVNH�5HJLRQHU�
XGVNLIWHV�IRU�HIWHUI¡OJHQGH�nU��'HU�HU�HQLJKHG�RP��DW�GH�I¡UVWH�ILUH�NULWHULHU�VRP�XGJDQJVSXQNW�
IDVWKROGHV�L�GH�NRPPHQGH�nU�IRU�DW�VLNUH�HW�YHGYDUHQGH�IRNXV�Sn�VDPPHQK QJ�RJ�RPVWLOOLQJ�
VDPW�HQ�VWDELOLWHW�L�GHQ�UHJLRQDOH�VW\ULQJ�

5HJLRQHUQHV�PnORSI\OGHOVH�IRU������RSJ¡UHV�HQGHOLJW�VHQHVW�XOWLPR�DSULO������ 5HJLRQHUQH�
EHKROGHU�GHQ�XGEHWDOWH�ILQDQVLHULQJ��KYLV�GH�OHYHU�RS�WLO�PnOHQH��RJ�HOOHUV�IRUHWDJHV�HQ�HIWHU�
UHJXOHULQJ��MI� ERNV �� 2SJ¡UHOVH�DI�XGYLNOLQJ�L�GH�HQNHOWH�NULWHULHU�L�Q UKHGVILQDQVLHULQJHQ�
VNDO�RJVn�VHV�L�O\VHW�DI�LPSOHPHQWHULQJHQ�DI�Q\�YHUVLRQ�DI�/DQGVSDWLHQWUHJLVWHUHW��

%RNV��
.ULWHULHU�L�GHQ�Q\�Q UKHGVILQDQVLHULQJ�IRU�����

.ULWHULHUQH�L�GHQ�Q\�Q UKHGVILQDQVLHULQJ�KDU�SULP UW�IRNXV�Sn�GHQ�DNWLYLWHW�GHU�IRUHJnU�LQGH�Sn�V\JHKXVH��

1 UKHGVILQDQVLHULQJHQ�VNDO�GHUPHG�XQGHUVW¡WWH�HQ�VW\UNHW�VDPPHQK QJ�L�VXQGKHGVY VQHW��Vn�ERUJHUQH�

PRGWDJHU�GHQ�UHWWH�EHKDQGOLQJ�GHW�UHWWH�VWHG��)RU�GHQ�HQNHOWH�ERUJHU�NDQ�GHW�EHW\GH�DW�PDQ�RIWHUH�EHKDQG�

OHV�YLD�GLJLWDOH�O¡VQLQJHU�RJ�L�GHW�Q UH�VXQGKHGVY VHQ��KHUXQGHU�DI�HQ�XGJnHQGH�V\JHKXVIXQNWLRQ��L�DOPHQ�

SUDNVLV�HOOHU�L�NRPPXQHUQH��IUHPIRU�Sn�HQ�V\JHKXVDIGHOLQJ�

x 5HGXNWLRQ�L�DQWDO�V\JHKXVIRUO¡E�SU��ERUJHU�

x 5HGXNWLRQ�L�'5*�Y UGL�SU��NURQLNHU�PHG�.2/�RJ�HOOHU�GLDEHWHV�

x 5HGXNWLRQ�L�DQGHOHQ�DI�LQGO JJHOVHU��GHU�I¡UHU�WLO�HQ�DNXW�JHQLQGO JJHOVH�LQGHQIRU����GDJH

x 6WLJQLQJ�L�DQGHO�DI�YLUWXHOOH�V\JHKXVIRUO¡E�

x ,PSOHPHQWHULQJ�DI�GLJLWDOH�O¡VQLQJHU�WLO�VDPPHQK QJ�IRU�SDWLHQWHQ��LPSOHPHQWHULQJVSODQ�IRU�V\VWHPWLO�

SDVQLQJHU�WLO�GDWDGHOLQJ�

%RNV��

.ULWHULHU�IRU�HIWHUUHJXOHULQJ�DI�Q UKHGVILQDQVLHULQJ

$QWDO�RSI\OGWH�PnO 1 UKHGVILQDQVLHULQJ��DQGHO��GHU�IRUEOLYHU�L�UHJLRQHUQH�

� ��SFW�

� ���SFW�

� ���SFW�

� ���SFW��

�� ����SFW�
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5HJLRQHUQH�VNDO�L�GHQ�Q\H�VW\ULQJVPRGHO�RJVn�VLNUH��DW�IOHUH�SDWLHQWHU�EOLYHU�XGUHGW�WLO�WLGHQ��
RJ�DW�XGYLNOLQJHQ�PHG�IRUWVDW�NRUWH�YHQWHWLGHU�IRUWV WWHV��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�
HQLJH�RP��DW�DNWLYLWHW�RSJMRUW�VRP�'5*��'$*6�SURGXNWLRQVY UGL�RJVn�IUHPRYHU�VHV�VRP�HQ�
FHQWUDO RJ�YDOLG GHO�DI�PRQLWRUHULQJHQ�Sn VXQGKHGVRPUnGHW��'DQVNH�5HJLRQHU�KDU�GHUIRU�VRP�
OHG�L�DIWDOHQ�RP�HQ�Q\�VW\ULQJVPRGHO�IRU �����IRUSOLJWHW�VLJ�Sn�DW�IDVWKROGH�IRNXV�Sn�DNWLYLWHW��
'HU�I¡OJHV�RS�Sn�DNWLYLWHWVXGYLNOLQJHQ VRP�OHG�L�YXUGHULQJHQ�DI�PnORSI\OGHOVHQ�IRU�Q UKHGVIL�
QDQVLHULQJHQ��OLJHVRP DNWLYLWHWVXGYLNOLQJHQ�LQGJnU�L�HYDOXHULQJHQ�DI�Q UKHGVILQDQVLHULQJHQ�

(IWHUUHJXOHULQJ IRUHWDJHV�L������XGHQ�SnYLUNQLQJ�DI�UHJLRQHUQHV�EXGJHWWHUHGH�XGJLIWVQLYHDX��
5HJHULQJHQ�YLO�IUHPV WWH�ORYIRUVODJ�L�HIWHUnUHW������PHG�KHQEOLN�Sn�LNUDIWWU GHOVH�SU�����
MDQXDU�������0RGHOOHQ�HYDOXHUHV�HIWHU�WR�nU�

1HGV WWHOVH�DI�WHNQLVN�DUEHMGVJUXSSH
3n�EDJJUXQG�DI�DIWDOH�RP�Q UKHGVILQDQVLHULQJ�L�DIWDOH�RP�UHJLRQHUQHV�¡NRQRPL�IRU������
QHGV WWHV�HQ�DUEHMGVJUXSSH�PHG�GHOWDJHOVH�DI�6XQGKHGV� RJ��OGUHPLQLVWHULHW��6XQGKHGV�
GDWDVW\UHOVHQ��'DQVNH�5HJLRQHU�RJ�UHJLRQHUQH��$UEHMGVJUXSSHQ�VNDO�DIWDOH��KYRUGDQ�UHJLR�
QHUQH�InU�VWLOOHW�GDWD�WLO�UnGLJKHG��KHUXQGHU�6HUYLFH�/HYHO�$JUHHPHQW���

'HUXGRYHU�VNDO�DUEHMGVJUXSSHQ�IDVWO JJH�GHQ�HQGHOLJH�WHNQLVNH�DIJU QVQLQJ�DI�LQGLNDWRUHQ��
VRP�LQGJnU�L�NULWHULH����5HGXNWLRQ�L�'5*�Y UGL�SU��NURQLNHU�PHG�.2/�RJ�HOOHU�GLDEHWHV��LQGHQ�
IRU�UDPPHUQH�DI�DIWDOHQ�RP�Q UKHGVILQDQVLHULQJ�L�GHQ�LQGJnHGH�¡NRQRPLDIWDOH��3n�EDJJUXQG�
DI�DUEHMGVJUXSSHQ�DUEHMGH�SODQO JJHV��DW�UHJLRQHUQH�InU�VWLOOHW�WHVW�GDWD�WLO�UnGLJKHG�IRUYHQWHW�
RNWREHU �����

6W\UNHW�IUHPGULIW�IRU�,7�O¡VQLQJHU�GHU�XQGHUVW¡WWHU�VDPPHQK QJ IRU�SDWLHQWHQ�
0HG�GHQ�DIWDOWH�Q UKHGVILQDQVLHULQJ�V WWHV�RJVn�VW\UNHW�IRNXV�Sn�DW�VLNUH�UHDOLVHULQJHQ�DI�
NRQNUHWH�LW�O¡VQLQJHU��GHU�XQGHUVW¡WWHU�VDPPHQK QJ�IRU�SDWLHQWHQ��,������V WWHV�VnOHGHV�
IRNXV�Sn�XGDUEHMGHOVH�DI�HQ�LPSOHPHQWHULQJVSODQ�WLO�GHOLQJ�DI KHOEUHGVRSO\VQLQJHU� 'HW�VN\O�
GHV��DW�PDQJOHQGH�GHOLQJ�DI�UHOHYDQWH�GDWD�HU�LGHQWLILFHUHW�VRP�HQ�DI�KRYHGEDUULHUHUQH�IRU�
VW\UNHW�VDPPHQK QJ��0DQJH�DI�GH�GLJLWDOH�O¡VQLQJHU��GHU�NDQ�XQGHUVW¡WWH��DW�UHOHYDQWH�RS�
O\VQLQJHU�NDQ�GHOHV�QHPW�RJ�VLNNHUW�L�HQ�I OOHV LQIUDVWUXNWXU��HU�DOOHUHGH�XGYLNOHW�HOOHU�DIWDOW�
PHG�SDUWHUQH��5HJHULQJHQ RJ 'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�LPSOHPHQWHULQJHQ�QX�SULRULWH�
UHV�L�GHQ�UHJLRQDOH�SODQO JQLQJ��Vn�O¡VQLQJHUQH�NRPPHU�L�EUXJ�L�KHOH�VXQGKHGVY VHQHW��

'HW�1DWLRQDOH�.YDOLWHWVSURJUDP
'HW�QDWLRQDOH�NYDOLWHWVSURJUDP�XQGHUVW¡WWHU�HQ�XGYLNOLQJ�L�VXQGKHGVY VHQHW PHG�IRNXV�Sn�GH�
UHVXOWDWHU��GHU�KDU�EHW\GQLQJ�IRU�ERUJHUHQ��RJ�KYRU�GHU�OHYHUHV�PHVW�VXQGKHG�IRU�SHQJHQH��
'HW�J OGHU�EO�D��GH�QDWLRQDOH�PnO�Sn�VXQGKHGVRPUnGHW��VRP XQGHUVW¡WWHU�HQ�DPELWL¡V��I OOHV�
UHWQLQJ�IRU�XGYLNOLQJHQ�DI�RPUnGHW�WLO�JDYQ�IRU�SDWLHQWHUQH��

0nOHQH�HU�VDPWLGLJ�HW�FHQWUDOW�RPGUHMQLQJVSXQNW�IRU�VW\ULQJHQ�DI�VXQGKHGVRPUnGHW�PHG�IRNXV�
Sn�NYDOLWHW��VDPPHQK QJ�L�EHKDQGOLQJHQ�RJ�SDWLHQWVLNNHUKHG�RJ�VNDO�GHUPHG�VHV�L�VDPPHQ�
K QJ�PHG�LQWURGXNWLRQHQ�DI�Q UKHGVILQDQVLHULQJ� 5HJLRQHUQH�KDU�JHQQHP�ORNDOW�GHILQHUHGH�
PnO�RJ�LQGVDWVHU�IRUDQNUHW�GH�QDWLRQDOH�PnO�RJ�WLOK¡UHQGH�LQGLNDWRUHU�VRP�FHQWUDOH�HOHPHQWHU�
L�UHJLRQHUQHV�NYDOLWHWVIRUEHGULQJ�RJ�VW\ULQJ�DI�V\JHKXVHQH��
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5HJLRQHUQH�YLO L�GHW�YLGHUH�DUEHMGH�IRUWV WWH�NYDOLWHWVIRUEHGULQJHUQH�L�UHJLRQHUQH�RJ�L�VDPVSLO�
OHW�PHOOHP�NRPPXQHU��DOPHQ�SUDNVLV�RJ�V\JHKXVH� 3DUWHUQH�HU�L�IRUO QJHOVH�KHUDI�HQLJH�RP�
DW�IRUWV WWH�YLGHUHXGYLNOLQJHQ�DI�GH�DIWDOWH�XQGHUOLJJHQGH�LQGLNDWRUHU��VRP�YLVHU�XGYLNOLQJHQ�
IRU�GH QDWLRQDOH�PnO Sn�UHOHYDQWH�LQGLNDWRUHU��)RU�DW�VNDEH�VW¡UUH�JHQQHPVLJWLJKHG�L�XGYLNOLQ�
JHQ�L�GH�QDWLRQDOH�PnO�HU�SDUWHUQH�HQLJH�RP�DW�WLOUHWWH�GHQ�JUDILVNH�IUHPVWLOOLQJ�DI�LQGLNDWRUHU�
QH�XQGHU�GH�QDWLRQDOH�PnO��3DUWHUQH�HU�HQGYLGHUH�HQLJH�RP�± Sn�EDJJUXQG�DI�GH�KLGWLGLJH�
HUIDULQJHU�± DW�IRUWV WWH�DUEHMGHW�PHG�DW�YLGHUHXGYLNOH�RJ�LPSOHPHQWHUH�GH�¡YULJH�HOHPHQWHU�L�
'HW�1DWLRQDOH�.YDOLWHWVSURJUDP��GHU�RJVn�EHVWnU�DI�EO�D��/ ULQJV� RJ�.YDOLWHWVWHDPV�RJ�GHW�
QDWLRQDOH�OHGHOVHVSURJUDP�Sn�VXQGKHGVRPUnGHW��

)RNXV�Sn�RYHUKROGHOVH�DI�SDWLHQWUHWWLJKHGHU
+XUWLJ�XGUHGQLQJ�RJ�EHKDQGOLQJ�DI�SDWLHQWHUQH�HU�FHQWUDOW�L�VXQGKHGVLQGVDWVHQ��5HJLRQHUQH�
KDU�VWRUW�IRNXV�Sn�RYHUKROGHOVH�DI�GH�VW\UNHGH�XGUHGQLQJV� RJ�EHKDQGOLQJVUHWWLJKHGHU��VRP�
WUnGWH�L�NUDIW�RNWREHU�������3DUWHUQH�HU�HQLJH�RP��DW�UHJLRQHUQHV�SOLJW�WLO�DW�VLNUH�SDWLHQWHUQH�
HQ�HQVDUWHW�RJ�W\GHOLJ�LQIRUPDWLRQ�RP�UHWWLJKHGHUQH�HU�FHQWUDO�IRU�RYHUKROGHOVHQ�DI�SDWLHQWUHW�
WLJKHGHUQH��5HJLRQHUQH�YLO�IRUWV WWH�DUEHMGHW�PHG�DW�VW\UNH�UHJLVWUHULQJVNYDOLWHWHQ�DI�XGUHG�
QLQJVIRUO¡EHQH�XQGHU�XGUHGQLQJVUHWWHQ� 6DPWLGLJ�HU�SDUWHUQH�RSP UNVRPPH�Sn��DW�GHQ�Q\H�
YHUVLRQ�DI�/DQGVSDWLHQWUHJLVWUHW�NDQ�SnYLUNH�PRQLWRUHULQJHQ�DI�XGUHGQLQJVUHWWHQ�L�GHW�I¡UVWH�nU�
HIWHU�LPSOHPHQWHULQJHQ�

7LOEXG�RP�DNWLY�SDWLHQWVW¡WWH�
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�UHJLRQHUQH�VNDO�WLOE\GH�$NWLY�3DWLHQWVW¡WWH�WLO�
SDWLHQWHU�PHG�NURQLVNH�V\JGRPPH��GHU�IRUYHQWHV�DW�KDYH�JDYQ�DI�GHQ�V UOLJH�WHOHIRQVW¡WWH�
7LOEXGGHW�XGUXOOHV�L�WUnG�PHG�GH�DIWDOWH�SULQFLSSHU�L�UHJHULQJHQ�RJ�'DQVNH�5HJLRQHUV�XGP¡QW�
QLQJVDIWDOH��3DUWHUQH�NRQVWDWHUHU��DW�UHJLRQHUQH�KDU�QHGVDW�HW�I OOHV�SURJUDP�IRU�XGUXOQLQJ�RJ�
IRUVNQLQJVSURMHNW��$OOH�UHJLRQHU�KDU�QX�DQVDW�V\JHSOHMHUVNHU�RJ�WLOE\GHU�LQGLYLGXHO�VW¡WWH�RJ�
FRDFKLQJ�IUD�HQ�IDVW��VSHFLDOXGGDQQHW�V\JHSOHMHUVNH�WLO�SDWLHQWHU� GHU�HU�L�K¡M�ULVLNR�IRU�DW�In�
EHKRY�IRU�LQGO JJHOVH�RJ�NDQ�KDYH�JDYQ�DI�GHQ�IRUHE\JJHQGH�LQGVDWV��5HJLRQHUQH�KDU�
LJDQJVDW�GHW�I OOHV�IRUVNQLQJVSURMHNW��GHU�VNDO�HYDOXHUH�HIIHNWHUQH�DI�LQGVDWVHQ��'HU�IRUHWD�
JHV�O¡EHQGH�VWDWXV�Sn�GHQ�¡NRQRPLVNH�XGP¡QWQLQJ��DNWLYLWHW�RJ�HIIHNW��3DUWHUQH�HU�HQLJH�RP��
DW�RUGQLQJHQ�VNDO�YXUGHUHV�Sn�EDJJUXQG�DI�GHQ�DIWDOWH�HYDOXHULQJ�L�������

,QGVDWVHU�PRG�RYHUEHO JQLQJ
5HJLRQHUQH�DUEHMGHU�O¡EHQGH PHG�DW�UHGXFHUH�SHULRGHU�PHG�RYHUEHO JQLQJ��OLJHVRP�V\JH�
KXVHQH�O¡EHQGH�I¡OJHU�EHO JQLQJVVLWXDWLRQHQ�IRU�DW�NXQQH�SODQO JJH�NDSDFLWHWHQ�KHQVLJWV�
P VVLJW��3DUWHUQH�HU�HQLJH�RP��DW�V\JHKXVHQH�IRUWVDW�VNDO�KDYH�VW\UNHW�IRNXV�Sn�EHGUH�DQ�
YHQGHOVH�DI�UHVVRXUFHUQH��DUEHMGVWLOUHWWHO JJHOVH�RJ�EUXJ�DI�WLGVWUR�GDWD�EO�D��IRU�DW�UHGXFHUH�
SHULRGHU�PHG�RYHUEHO JQLQJ�Sn�GH�PHGLFLQVNH�DIGHOLQJHU��(QGYLGHUH�HU�SDUWHUQH�HQLJH�RP�DW�
I¡OJH�EHO JQLQJVVLWXDWLRQHQ��RJ�DW�$IWDOH�RP�DNXWSDNNH�PRG�RYHUEHO JQLQJ�DI����IHEUXDU�
������VRP�O¡EHU�IUHP�WLO�������HU�HW�JRGW�DIV W�IRU�DUEHMGHW��

5HJLRQHUQH�KDU�LJDQJVDW�XGEUHGHOVHQ�DI 6LNNHUW�3DWLHQWIORZ��3DUWHUQH�HU L�IRUO QJHOVH�KHUDI
HQLJH�RP��DW�UHJLRQHUQH�IRUWV WWHU�YLGHUHXGYLNOLQJHQ�RJ�XGEUHGHOVHQ�KHUDI��'HU�HU�HQLJKHG�
RP�DW�UHJLRQHUQH�DUEHMGHU�YLGHUH�PHG�DW�VLNUH�RYHUEOLN�RYHU�EHO JQLQJVVLWXDWLRQHQ�L�UHDOWLG
EO�D��IRU�DW�UHGXFHUH�SHULRGHU�PHG�RYHUEHO JQLQJ��3DUWHUQH�HU�HQLJH�RP��DW�GHU�QHGV WWHV�HQ�
DUEHMGVJUXSSH�WLO�DW�IDVWO JJH�GDWDGHILQLWLRQHU�RJ�HWDEOHUH�HQ�LQGEHUHWQLQJVYHMOHGQLQJ�WLO�
LQGEHUHWQLQJHU�DI�VHQJHSODGVHU�RJ�EHO JQLQJVSURFHQWHU��
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$QDO\VH�DI�PHGLFLQVNH�DIGHOLQJHU
$QDO\VHQ�DI�NDSDFLWHWVDQYHQGHOVH�Sn�GH�PHGLFLQVNH�DIGHOLQJHU��VRP�HU DIWDOW�L�¡NRQRPLDIWD�
OHQ�IRU������ VNDO�XQGHUVW¡WWH�UHJLRQHUQHV�DUEHMGH�PHG�EHGUH�NDSDFLWHWVDQYHQGHOVH RJ�HQ�
RPVWLOOLQJ�DI�SDWLHQWEHKDQGOLQJHQ�PHG�IRNXV�Sn�DW�IRUHE\JJH�JHQLQGO JJHOVHU� $QDO\VHQ�VNDO�
ELGUDJH�WLO�DW�VLNUH�HQ�RPNRVWQLQJVHIIHNWLY�RSJDYHO¡VQLQJ�PHG�KHQEOLN�Sn�DW�IULJ¡UH�WLG��VLNUH�
HQ�K¡MHUH�NYDOLWHW��XQGHUVW¡WWH�EHGUH�EHKDQGOLQJ�VDPW�IRUEHGUH�PRGWDJHOVHQ�RJ�XGVNULYQLQ�
JHQ�DI�PHGLFLQVNH�SDWLHQWHU�PY�

0HGLFLQUnGHW
'DQVNH�5HJLRQHU�KDU�HWDEOHUHW�0HGLFLQUnGHW�SU�����MDQXDU������LQGHQ�IRU�UDPPHUQH�DI�)RONH�
WLQJHWV�V\Y�RYHURUGQHGH�SULQFLSSHU�IRU�SULRULWHULQJ�Sn�RPUnGHW�IRU�V\JHKXVO JHPLGOHU��5HJH�
ULQJHQ�EDNNHU�RS�RP��DW�0HGLFLQUnGHW�HU�HW�YLJWLJW�UHGVNDE�L�IRUKROG�WLO�YXUGHULQJHQ�DI�LEUXJ�
WDJQLQJ�DI�Q\�V\JHKXVPHGLFLQ�RJ�JLYHU�GHW�RIIHQWOLJH�V\JHKXVY VHQ�EHGUH�IRUKDQGOLQJVPX�
OLJKHGHU��0HGLFLQUnGHW�VNDO�ELGUDJH�WLO�HQ PHUH�DIG PSHW�XGJLIWVXGYLNOLQJ�Sn�RPUnGHW�IRU�
V\JHKXVO JHPLGOHU�RJ�HU�Sn�GHQ�PnGH�PHG�WLO�DW�VLNUH��DW�VXQGKHGVY VHQHWV�UHVVRXUFHU
DQYHQGHV��KYRU�GH�J¡U�PHVW�JDYQ��6DPWLGLJ�VLNUHU�0HGLFLQUnGHW��DW�SDWLHQWHUQH�InU�KXUWLJ�
DGJDQJ�WLO�EHKDQGOLQJ�PHG�Q\�V\JHKXVPHGLFLQ��

�� %RUJHUHQ�I¡UVW�L�HQ�VDPPHQK QJHQGH�RIIHQWOLJ�
VHNWRU

'HW�HU�HQ�I OOHV�DPELWLRQ�DW�VNDEH�HQ�EHGUH�RJ�PHUH�VDPPHQK QJHQGH�RIIHQWOLJ�VHNWRU
VDPW GH�ULJWLJH�EHWLQJHOVHU�IRU�GHQ�IUHPWLGLJH�YHOI UG��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU
GHUIRU HQLJH�RP DW�YLGHUHXGYLNOH�VDPDUEHMGHW�Sn�WY UV�DI�GHQ�RIIHQWOLJH�VHNWRU�RJ VNDEH�
EHGUH�VDPPHQK QJ�IRU�ERUJHUQH�L�GHQ�YHOI UG��VRP�IRUVNHOOLJH�GHOH�DI�GHQ�RIIHQWOLJH�VHNWRU�
OHYHUHU��)RU�DW�XQGHUVW¡WWH�GHWWH�KDU�UHJHULQJHQ�LJDQJVDW�DUEHMGHW�PHG�6DPPHQK QJVUHIRU�
PHQ� 'DQVNH�5HJLRQHU�KDU�ELGUDJHW�WLO�DUEHMGHW�JHQQHP�NRQNUHWH�LQGVSLO�RP EO�D��EDUULHUHU�IRU�
VDPPHQK QJ�RJ�GHOLQJ�DI�GDWD�Sn�WY UV�DI�VHNWRUHU�VDPW�UHGXFHUHGH�DGPLQLVWUDWLYH�RSJDYHU�
L�DOPHQ�SUDNVLV� 6DPPHQK QJVUHIRUPHQ�YLO�EHVWn�DI�HQ�U NNH�UHIRUPVSRU�YHGU¡UHQGH�DIEX�
UHDXNUDWLVHULQJ��VXQGKHG��OHGHOVH�RJ�NRPSHWHQFHXGYLNOLQJ��HQ�KHOKHGVRULHQWHUHW�LQGVDWV�WLO�
ERUJHUH�PHG�NRPSOHNVH�EHKRY��XQJH�RJ�GLJLWDO�VHUYLFH��

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�DW�GU¡IWH�UHIRUPVSRUHQH� RJ DW�'DQVNH�5HJLR�
QHU�LQGGUDJHV� KYRU�GHW�HU�UHOHYDQW�L�IRUKROG�WLO�NRQNUHWH�LQLWLDWLYHU��6RP�OHG�KHUL�YLO�UHJHULQJHQ��
'DQVNH�5HJLRQHU RJ�./ L�HIWHUnUHW������GU¡IWH�PXOLJH�QDWLRQDOH�PnO�IRU�XGYLNOLQJHQ�DI�GHQ�
RIIHQWOLJH�VHNWRU��5HJHULQJHQ RJ 'DQVNH�5HJLRQHU HU�HQGYLGHUH�HQLJH�RP�DW�VW\UNH�GHQ�
LJDQJY UHQGH�LQGVDWV�PHG�DW�XGEUHGH�NHQGVNDEHW�WLO�IULWYDOJVPXOLJKHGHUQH�EODQGW�ERUJHUQH�

1DWLRQDO�PnOV WQLQJ�IRU�QHGEULQJHOVH�DI�V\JHIUDY U
,QGVDWVHQ�IRU�HW�ODYHUH�V\JHIUDY U�KDU�L�IOHUH�nU�VWnHW�K¡MW�Sn�GDJVRUGHQHQ L�GHQ�RIIHQWOLJH�
VHNWRU��(W�K¡MW�V\JHIUDY U�EHODVWHU�LNNH�NXQ�GHQ�RIIHQWOLJH�¡NRQRPL��PHQ�KDU�RJVn�EHW\GQLQJ�
IRU�NYDOLWHWHQ�L�NHUQHRSJDYHQ�RJ�PHGDUEHMGHUQHV�WULYVHO��5HJHULQJHQ RJ 'DQVNH�5HJLRQHU HU�
Sn�GHQ�EDJJUXQG�HQLJH�RP�DW�XQGHUVW¡WWH�GHW�YLGHUH�DUEHMGH�PHG�DW�QHGEULQJH�V\JHIUDY UHW�
L�KHOH�GHQ�RIIHQWOLJH�VHNWRU��'HUIRU�YLO�UHJHULQJHQ RJ 'DQVNH�5HJLRQHU L�HIWHUnUHW�VRP�OHG�L�
6DPPHQK QJVUHIRUPHQV�QDWLRQDOH�PnO�GU¡IWH�RSVWLOOLQJHQ�DI�HQ�QDWLRQDO�PnOV WQLQJ�PHG�
NRQNUHWH�PnO�IRU�UHGXNWLRQ�DI�V\JHIUDY UHW�L�GHQ�RIIHQWOLJH�VHNWRU�
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2SI¡OJQLQJ�Sn�/HGHOVHVNRPPLVVLRQHQ
/HGHOVHVNRPPLVVLRQ�SU VHQWHUHU�VLQH�DQEHIDOLQJHU�WLO�LQGVDWVHU��GHU�NDQ�XQGHUVW¡WWH�EHGUH�
OHGHOVH�L�GHQ�RIIHQWOLJH�VHNWRU��L�MXQL�������6WDWHQ��UHJLRQHUQH�RJ�NRPPXQHUQH�VSLOOHU�HQ�
FHQWUDO�UROOH��KYLV�NYDOLWHWHQ�DI�OHGHOVH�L�GHQ�RIIHQWOLJH�VHNWRU�VNDO�O¡IWHV��5HJHULQJHQ��'DQVNH�
5HJLRQHU�RJ�./�HU�GHUIRU�HQLJH�RP�DW�GU¡IWH��KYRUGDQ�OHGHOVH�NDQ VW\UNHV�L�GHQ�RIIHQWOLJH�
VHNWRU PHG�XGJDQJVSXQNW�L�/HGHOVHVNRPPLVVLRQHQV�DQEHIDOLQJHU��

$IEXUHDXNUDWLVHULQJ
6RP�OHG�L�6DPPHQK QJVUHIRUPHQ�YLO�UHJHULQJHQ�HQGYLGHUH�SU VHQWHUH�HQ�DIEXUHDXNUDWLVH�
ULQJVUHIRUP��VRP�VNDO QHGEULQJH�EXUHDXNUDWLHW�L�GHQ�RIIHQWOLJH�VHNWRU RJ�GHUPHG�IULJ¡UH WLG�WLO�
NHUQHRSJDYHQ� 0HG�KHQEOLN�Sn�DW�VLNUH��DW�DIEXUHDXNUDWLVHULQJVUHIRUPHQ�InU�GHQ�¡QVNHGH�
HIIHNW��HU�UHJHULQJHQ��'DQVNH�5HJLRQHU�RJ�./�HQLJH�RP�DW�LQGJn�L�HW�W W�VDPDUEHMGH�L�GHW�
YLGHUH�IRUO¡E� 5HJHULQJHQ�YLO�L�IRUO QJHOVH�DI�UHIRUPHQV�RIIHQWOLJJ¡UHOVH GHUIRU LQYLWHUH�'DQ�
VNH�5HJLRQHU�RJ�./�WLO�DW�GU¡IWH�GH�NRQNUHWH�LQLWLDWLYHU�L�UHIRUPHQ�

2PSULRULWHULQJ�DI�DGPLQLVWUDWLYH�UHVVRXUFHU
, IRUO QJHOVH�DI�¡NRQRPLDIWDOHQ�IRU������HU�GHU�XGYLNOHW�HQ�Q\�NRQWRSODQO¡VQLQJ��GHU�J¡U�GHW�
PXOLJW�DW�RSJ¡UH�EnGH�FHQWUDO�RJ�GHFHQWUDO�DGPLQLVWUDWLRQ�L�UHJLRQHUQH���QGULQJHUQH�WU GHU�L�
NUDIW�PHG�YLUNQLQJ�IUD�UHJQVNDE�������0HG�GHQ�Q\H�RSJ¡UHOVHVPHWRGH�VLNUHV�VW¡UUH�JHQQHP�
VLJWLJKHG�RJ�VDPPHQOLJQLQJVJUXQGODJ�Sn�WY UV�DI�UHJLRQHUQH��

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�UHJLRQHUQH�VNDO�DUEHMGH�DNWLYW�IRU�DW�PnOUHWWH�
UHVVRXUFHU�IUD�DGPLQLVWUDWLRQ�WLO�GHQ�SDWLHQWQ UH�VXQGKHG�RJ�ERUJHUQ UH�RSJDYHU��5HJLRQHU�
QH�YLO�IRUWVDW�DUEHMGH�IRU�SURIHVVLRQDOLVHULQJ�DI�GH�DGPLQLVWUDWLYH�RSJDYHU��VnOHGHV�DW�GHW�
VXQGKHGVIDJOLJH�SHUVRQDOH�DIODVWHV��,�IRUO QJHOVH�DI�¡NRQRPLDIWDOHQ�IRU������HU�GHU�HQLJKHG�
RP�L�HIWHUnUHW������DW�GU¡IWH�HQ�SROLWLVN�PnOV WQLQJ�RP�WLOSDVQLQJ�DI�UHJLRQHUQHV�DGPLQLVWUDWL�
RQ VRP�OHG�L�UHJHULQJHQV�DIEXUHDXNUDWLVHULQJVUHIRUP��,�GHQ�IRUELQGHOVH�NDQ�UHVXOWDWHUQH�IUD�
GHQ�LJDQJY UHQGH�DQDO\VH�DI�UHJLRQHUQHV�DGPLQLVWUDWLRQ LQGGUDJHV��$QDO\VHQ�I UGLJJ¡UHV�
PHGLR������

6RFLDOH�LQYHVWHULQJVSURJUDPPHU�
,�IRUELQGHOVH�PHG�HWDEOHULQJHQ�DI�'HQ�6RFLDOH�,QYHVWHULQJVIRQG�VNDO�GHU�HWDEOHUHV�HW�VHNUHWD�
ULDW��MI��$IWDOH�RP�VDWVSXOMHQ�IRU������DI�����QRYHPEHU�������'DQVNH�5HJLRQHU�RJ�UHJHULQJHQ�
HU�HQLJH�RP�HQ�UHJLRQDO�PHGILQDQVLHULQJ�DI�VHNUHWDULDWHW�Sn���PLR��NU��nUOLJW�L�����������

(Q�KHOKHGVRULHQWHUHW�SODQ�IRU�ERUJHUH�PHG�NRPSOHNVH�EHKRY
6RP�OHG�L�6DPPHQK QJVUHIRUPHQ�HU�UHJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HQLJH�RP�DW�DIV¡JH��
KYRUGDQ�VDPPHQK QJHQ�L�IRUO¡EHW�IRU�ERUJHUH�PHG�NRPSOHNVH�RJ�VDPPHQVDWWH�EHKRY�NDQ�
VW\UNHV�YHG�DW�JLYH�PXOLJKHG�IRU��DW�GLVVH�ERUJHUH�NDQ�In�HQ�KHOKHGVRULHQWHUHW�SODQ��GHU�JnU�
Sn�WY UV�DI�GHQ�NRPPXQDOH�RJ�UHJLRQDOH�LQGVDWV��$UEHMGHW�YLO�VNXOOH�VNH�LQGHQ�IRU�UDPPHUQH�
DI�GDWDEHVN\WWHOVHVIRURUGQLQJHQ�RJ�GHQ�QHWRS�YHGWDJQH�GDWDEHVN\WWHOVHVORY��KHUXQGHU�GH�
KHUL�LQGHKROGWH�NUDY�WLO�EHKDQGOLQJ�DI�VXQGKHGVRSO\VQLQJHU����
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�� 3V\NLDWUL

3V\NLDWULHQ�HU�HW�K¡MW�SULRULWHUHW�RPUnGH��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�GHUIRU�HQLJH�RP�
DW�KDYH�V UOLJW�IRNXV�KHUSn��VnOHGHV�DW�RPUnGHW�L�K¡MHUH�JUDG�VLGHVWLOOHV�PHG�GHW�VRPDWLVNH��
2YHU�GH�VHQHVWH�nU�HU�GHU�VNHW�HQ�SRVLWLY�XGYLNOLQJ�L�SV\NLDWULHQ��5HJLRQHUQH�KDU�¡JHW�GHUHV�
IRNXV�Sn�HQ�PHUH�HIIHNWLY�DQYHQGHOVH�DI�NDSDFLWHWHQ�RJ�LQWURGXFHUHW�SDNNHIRUO¡E��GHU�KDU�WLO�
IRUPnO�DW�VLNUH�HQVDUWHGH�EHKDQGOLQJVIRUO¡E�DI�K¡M�NYDOLWHW�

(QGYLGHUH�KDU�LQGI¡UHOVHQ�DI�QDWLRQDOH�PnO�L�SV\NLDWULHQ�VDPPHQ�PHG�UHW�WLO�KXUWLJ�XGUHGQLQJ�
RJ�EHKDQGOLQJ�VNDEW�PHUH�OLJHVWLOOLQJ�PHOOHP�SV\NLDWUL�RJ�VRPDWLN��,�GHQ�IRUELQGHOVH�KDU�UHJL�
RQHUQH�VLNUHW��DW�XGUHGQLQJVUHWWHQ�RYHUKROGHV�L���XG�DI����IRUO¡E�L�YRNVHQSV\NLDWULHQ�Sn�
ODQGVSODQ� 5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�SV\NLDWULHQ�L�GH�NRPPHQGH�nU�
VNDO�O¡IWHV�PHG�IRNXV�Sn�IRUWVDW�OLJHVWLOOLQJ�PHOOHP�SV\NLDWUL�RJ�VRPDWLN��¡JHW�VDPPHQK QJ�L�
LQGVDWVHUQH��K¡MHUH�NYDOLWHW��PLQGUH�WYDQJ�RJ�WLGOLJHUH�LQGVDWVHU�IRU�E¡UQ�RJ�XQJH�

'HU�DIV WWHV�HW�VDPOHW�O¡IW�Sn�����PLD��NU��WLO�HQ�IRUWVDW�NYDOLWHWVXGYLNOLQJ�DI�SV\NLDWULHQ��GHU�
EO�D��VNDO�PHGJn�WLO�QHGEULQJHOVH�DI�JHQLQGO JJHOVHU�RJ�RSE\JQLQJ�DI�NDSDFLWHW�L�SV\NLDWULHQ
RJ�HQ�VW\UNHOVH�DI�E¡UQH� RJ�XQJGRPVSV\NLDWULHQ��'LVVH�LQLWLDWLYHU�IRUYHQWHV�RJVn�DW�XGJ¡UH�
HQ�FHQWUDO�GHO�DI�UHJHULQJHQV�SV\NLDWULSODQ��VRP�GU¡IWHV�PHOOHP�SDUWHUQH�IRUXG�IRU�XGPHOGLQJ�

%HGUH�VW\ULQJ�L�SV\NLDWULHQ
6LGHQ�3V\NLDWULXGYDOJHW�L������NRQNOXGHUHGH��DW�SV\NLDWULHQ�HU�SU JHW�DI�HQ�GHFHQWUDO�VW\�
ULQJVNXOWXU��HU�GHU�VNHW�HQ�SRVLWLY�XGYLNOLQJ�L�VW\ULQJHQ�DI�SV\NLDWULHQ��VRP�KDU�PHGI¡UW�HW�¡JHW�
IRNXV�Sn�UHVVRXUFHDQYHQGHOVHQ�RJ�QHGEUDJW�YHQWHWLGHUQH��5HJHULQJHQ��'DQVNH�5HJLRQHU�RJ�
./�KDU�JHQQHPI¡UW�HW�DUEHMGH�PHG�KHQEOLN�Sn�DW�NRPPH�PHG�DQEHIDOLQJHU�WLO�HQ�EHGUH�VW\ULQJ�
DI�SV\NLDWULHQ��$UEHMGHW�LQGJnU�L�UHJHULQJHQV�XGVSLO�WLO�VDPPHQK QJVUHIRUP��'HU�HU�L�IRUnUHW�
�����RIIHQWOLJJMRUW�GHQ�I¡UVWH�DI�WR�GHOUDSSRUWHU�PHG�HQ�U NNH�IRUVODJ�WLO�XGYLNOLQJHQ�DI�GHQ�
IDJOLJH�RJ�RUJDQLVDWRULVNH�VW\ULQJ�L�SV\NLDWULHQ�VDPW�GDWD�

)RUVODJHQH�XQGHUVW¡WWHU�EO�D��HW�¡JHW�IRNXV�Sn�UHVVRXUFHDQYHQGHOVH��EHGUH�VDPPHQK QJ�L�
SDWLHQWIRUO¡E�Sn�WY UV�DI�VHNWRUHU�VDPW�¡JHW�NYDOLWHW�L�LQGVDWVHQ�L�VRFLDOSV\NLDWULHQ�RJ�GHQ�
UHJLRQDOH�SV\NLDWUL� 3DUWHUQH�HU�HQLJH�RP�EHKRYHW�IRU�HQ�DPELWL¡V�RJ�PnOUHWWHW�RSI¡OJQLQJ�Sn�
VW\ULQJVJHQQHPJDQJHQ��KHUXQGHU�PHG�IRNXV�Sn�HQ�EHGUH�PRQLWRUHULQJ�DI�GH UHJLRQDOH�SDN�
NHIRUO¡E�RJ�VW\UNHW�GDWDNYDOLWHW�L�GH�HNVLVWHUHQGH�NOLQLVNH�NYDOLWHWVGDWDEDVHU��0HUH�VDPPHQ�
K QJ�Sn�WY UV�DI�KRVSLWDOHU��NRPPXQDOH�LQGVDWVHU�RJ�DOPHQ�SUDNVLV�NU YHU�EO�D���DW�GHU�HU�
YLGHUHEULQJHV�LQIRUPDWLRQ�RP�GH�LQGVDWVHU��ERUJHUHQ�PRGWDJHU� (Q�VW\UNHW�DQYHQGHOVH�DI�
GDWD�Sn�WY UV�DI�VHNWRUHU�VNDO�VLNUH�¡JHW YLGHQ�RP�VDPPHQK QJ�PHOOHP�GHQ�UHJLRQDOH�RJ�
NRPPXQDOH�LQGVDWV��

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�VDPWLGLJ�HQLJH�RP��DW�GHU�HWDEOHUHV�HQVDUWHGH��QDWLRQDOH�
RSJ¡UHOVHU�DI�VHQJHSODGVHU��XGJLIWHU�RJ�SHUVRQDOH�L�SV\NLDWULHQ�PHG�KHQEOLN�Sn�DW�VW\UNH�
GDWDJUXQGODJHW�RJ�¡JH�VDPPHQOLJQHOLJKHG�RJ�JHQQHPVLJWLJKHG�L�VHNWRUHQ��'HU�HU�HQGYLGHUH�
HQLJKHG�RP��DW�SV\NLDWULHQ�V\QOLJJ¡UHV�PHUH�L�GH�QDWLRQDOH�PnO��RJ�DW�GHU�XGYLNOHV�Q\H�LQGLND�
WRUHU��GHU�HU�PnOUHWWHW�VDPPHQK QJ� 'HU�HU�EO�D��HQLJKHG�RP�DW�LPSOHPHQWHUH�HQ�LQGLNDWRU�
IRU�XGYLNOLQJHQ�DI�I UGLJEHKDQGOLQJVGDJH�L�SV\NLDWULHQ�IRU�DW�V WWH�IRNXV�Sn�GHQ�VDPPHQ�
K QJHQGH�RJ�NRRUGLQHUHQGH�LQGVDWV�PHOOHP�UHJLRQHU�RJ�NRPPXQHU�
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)RU�DW�XQGHUVW¡WWH��DW�PHQQHVNHU�PHG�SV\NLVNH�OLGHOVHU�RSOHYHU�HQ�VDPPHQK QJHQGH�LQG�
VDWV�RJ�I UUHVW�PXOLJH�LQGJDQJH�WLO�V\VWHPHW��HU�GHU�HQLJKHG RP�DW�XGEUHGH�LQWHJUHUHGH�
VDPDUEHMGVPRGHOOHU�RJ�I OOHV�WLOEXG�Sn�SV\NLDWULRPUnGHW��OLJHVRP�GHW�HU�KHQVLJWHQ��DW�JRGH�
HUIDULQJHU�IUD�LJDQJY UHQGH�IULNRPPXQHIRUV¡J�NDQ�XGEUHGHV�WLO�DQGUH�NRPPXQHU��6RP�RS�
I¡OJQLQJ�Sn�EO�D��VW\ULQJVJHQQHPJDQJHQ�YLO�UHJHULQJHQ�L�HIWHUnUHW������ODQFHUH�HQ�VDPOHW�
SODQ�IRU�SV\NLDWULHQ��VRP�VNDO�XQGHUVW¡WWH�HQ�ODQJVLJWHW�XGYLNOLQJ�DI�SV\NLDWULHQ�PHG�¡JHW�
VDPPHQK QJ�L�EHKDQGOLQJVIRUO¡E��K¡MHUH�NYDOLWHW��PLQGUH�WYDQJ VDPW WLGOLJHUH�LQGVDWVHU�IRU�
E¡UQ�RJ�XQJH�PHG�KHQEOLN�Sn�DW�XQGHUVW¡WWH�HQ�¡JHW�OLJHVWLOOLQJ�PHOOHP�SV\NLDWUL�RJ�VRPDWLN��

.YDOLWHWVGDWD�Sn�GHW�SV\NLDWULVNH�RPUnGH
3DUWHUQH�HU�HQLJH RP��DW�UHJLRQHUQH Sn�GHW�SV\NLDWULVNH�RPUnGH��VNL]RIUHQL��DQJVW�RJ�GHSUHV�
VLRQ�VDPW�$'+'��SULRULWHUHU�GDWDNRPSOHWKHGHQ�L�GDWDEDVHUQH�

%HGUH�NDSDFLWHWVDQYHQGHOVH
,�IRUO QJHOVH�DI�$IWDOH�RP�UHJLRQHUQHV�¡NRQRPL�IRU������HU�GHU�JHQQHPI¡UW�HQ�NDSDFLWHWV�
DQDO\VH DI�SV\NLDWULHQ��$QDO\VHQ�YLVHU�HW�SRWHQWLDOH�IRU�DW�IRUEHGUH�NDSDFLWHWVDQYHQGHOVHQ�L�
SV\NLDWULHQ�EO�D��JHQQHP�¡JHW�GDWDXQGHUVW¡WWHOVH�RJ�VW\UNHW�OHGHOVHVIRNXV�L�IRUKROG�WLO�EHPDQ�
GLQJ�RJ�YDJWSODQO JQLQJ��EHGUH�SODQO JQLQJ�DI�RJ�VW\UNHW�NRRUGLQDWLRQ�PHG�NRPPXQHU�RJ�
DOPHQ�SUDNVLV� $QDO\VHQ�SHJHU�EnGH�Sn�SRWHQWLDOHU��UHWWHW�PRG�GHQ�UHJLRQDOH�DUEHMGVWLOUHWWH�
O JJHOVH��RJ�SRWHQWLDOHU��GHU�IRUXGV WWHU�HW�VW\UNHW�VDPVSLO�PHG�NRPPXQHU�RJ�DOPHQ�SUDN�
VLV��3n�EDJJUXQG�DI�DQEHIDOLQJHUQH�HU�UHJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HQLJH�RP��DW�UHJLR�
QHUQH�YLO�DUEHMGH�PnOUHWWHW�Sn�DW�VLNUH�HQ�EHGUH�NDSDFLWHWV� RJ�UHVVRXUFHDQYHQGHOVH�L�SV\NL�
DWULHQ��,QGVDWVHQ�VNDO�VLNUH�PHUH�VXQGKHG�RJ�NYDOLWHW�IRU�GH�VDPOHGH�UHVVRXUFHU�WLO�JDYQ�IRU�
SDWLHQWHUQH�VDPW�¡JHW�VDPPHQK QJ�L�SDWLHQWIRUO¡E��KHUXQGHU�JHQQHP�VW\UNHW�VDPDUEHMGH�
PHG�SULP UVHNWRUHQ�

0LVEUXJ
0HG�XGVSLOOHW��6XQGKHG��KYRU�GX�HU´�KDU�UHJHULQJHQ�WLONHQGHJLYHW HW�¡QVNH�RP�DW  QGUH�GHQ�
J OGHQGH�DQVYDUVIRUGHOLQJ IRU�PLVEUXJVEHKDQGOLQJHQ�DI PHQQHVNHU�PHG�SV\NLVNH�OLGHOVHU��
Vn�GHQQH�VDPOHV�KRV UHJLRQHUQH��,�¡MHEOLNNHW�DIG NNHV�PRGHOOHU��GHU NDQ�WDJH�K¡MGH�IRU�GH�
RYHUJDQJVSUREOHPHU��GHU�HU�Sn�RPUnGHW��6QLWWHW�L�GHQ�NRQNUHWH�DQVYDUVIRUGHOLQJ YLO�LQGJn�L
UHJHULQJHQV�6XQGKHGVUHIRUP�

2SI¡OJQLQJ�Sn�GH�V UOLJH�SODGVHU
0HG�$IWDOH�RP�VDWVSXOMHQ�Sn�VXQGKHGVRPUnGHW�IRU�����������EOHY�GHU�DIVDW�����PLR��NU��WLO�
IRUHE\JJHOVH�DI YROG�Sn ERWLOEXG��KHUXQGHU�WLO�HWDEOHULQJ RJ�GULIW DI�����Q\H�V UOLJH�SODGVHU�L�
SV\NLDWULHQ��/RYHQ�YHGU¡UHQGH�GH�V UOLJH�SODGVHU�WUnGWH�L�NUDIW�GHQ����MDQXDU�������5HJLRQHU�
QH�HU�L�JDQJ�PHG�DW�HWDEOHUH�GH�V UOLJH�SODGVHU��'H�V UOLJH�SODGVHU�VNDO�NRPPH�HQ�V UOLJW�
XGVDW�JUXSSH�DI�ERUJHUH�WLO�JDYQ��VRP�KDU�VY UH�SV\NLVNH�OLGHOVHU��V UOLJH�VRFLDOH�SUREOHP�
VWLOOLQJHU��JHQWDJQH�LQGO JJHOVHU��DIEUXGWH�EHKDQGOLQJVIRUO¡E�RJ�RIWH�PLVEUXJ�RJ�HOOHU�GRP�WLO�
EHKDQGOLQJ��.XQ�In�ERUJHUH�HU�Sn�QXY UHQGH�WLGVSXQNW�YLVLWHUHW�WLO�GH�V UOLJH�SODGVHU�L�SV\NL�
DWULHQ��'HU�HU�GHUIRU�EHKRY�IRU�HW�PnOUHWWHW�DUEHMGH�L�NRPPXQHUQH�IRU�DW�XGEUHGH�NHQGVNDEHW�
WLO�GH�V UOLJH�SODGVHU�RJ�¡JH�DQWDOOHW�DI�ERUJHUH�L�GHQ�UHOHYDQWH PnOJUXSSH��GHU�LQGVWLOOHV�WLO�
YLVLWDWLRQ��'H�IRUHO¡ELJH�HUIDULQJHU�PHG�GH�V UOLJH�SODGVHU�SHJHU�Sn��DW�YLVLWDWLRQVNULWHULHUQH�
IRU�KHQYLVQLQJ�WLO�SODGVHUQH�L�QRJOH�WLOI OGH�HU�IRU�EHJU QVHQGH�L�IRUKROG�WLO�DW�NXQQH�YLVLWHUH�
DOOH�UHOHYDQWH�ERUJHUH�WLO�SODGVHUQH��
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3DUWHUQH�HU�GHUIRU�HQLJH�RP��DW�UHJHULQJHQ�VNDO�GU¡IWH�EHKRYHW�IRU�MXVWHULQJHU�DI�YLVLWDWLRQVNUL�
WHULHU�PHG�VDWVSXOMHSDUWLHUQH�PHG�KHQEOLN�Sn�DW�V¡JH�)RONHWLQJHWV�RSEDNQLQJ�WLO�HYW��DW�IRUHWD�
JH�MXVWHULQJHU��VnOHGHV�DW�YLVLWDWLRQHQ�WLO�GH�V UOLJH�SODGVHU�LNNH�EHJU QVHV�XQ¡GLJW� 'H�����
V UOLJH�SODGVHU�VNXOOH�VWn�NODU�SULPR�������3DUWHUQH�HU�HQLJH�RP��DW�GHU�IRUHWDJHV�HQ�HIWHUUH�
JXOHULQJ�DI�GH�VWDWVILQDQVLHUHGH�PLGOHU�WLO�GULIW�DI�GH�Q\H�V UOLJH�SODGVHU�L������L�GHW�RPIDQJ��
GH�����V UOLJH�SODGVHU�LNNH�VWnU NODU�WLO�EUXJ�I¡UVWH�KDOYnU�������

'HU�HU�HQLJKHG�RP��DW�DOOH�����SODGVHU�HWDEOHUHV�KXUWLJVW�PXOLJW�RJ�WDJHV�L�EUXJ�WLO�JDYQ�IRU�
EnGH�JUXSSHQ�DI�V UOLJW�XGVDWWH�SDWLHQWHU�RJ�PHGDUEHMGHUH�Sn�ODQGHWV�NRPPXQDOH�ERWLOEXG�
/LJHOHGHV�HU�SDUWHUQH�HQLJH�RP�DW�RPUnGHW�IRUWVDW�I¡OJHV�W W��%ODQGW�DQGHW�IRUHWDJHV�HQ�
O¡EHQGH�PRQLWRUHULQJ�DI�DQWDO�RSUHWWHGH�SODGVHU��DQWDO�KHQYLVWH�SDWLHQWHU��YDULJKHG�DI�LQGO J�
JHOVH�RJ�SHUVRQDOHVDPPHQV WQLQJ��'HU�IRUHWDJHV�HQ�HYDOXHULQJ���nU HIWHU�SODGVHUQHV�RSUHW�
WHOVH�

�� %HGUH�O JHG NQLQJ�

$OOH�ERUJHUH�VNDO�KDYH�DGJDQJ�WLO�VXQGKHGV\GHOVHU�DI�K¡M�NYDOLWHW��XDQVHW�KYRU�L�ODQGHW�GH�ERU��
'HW�NU YHU��DW�GHU�HU�WLOVWU NNHOLJ�O JHG NQLQJ�L�DOOH�GHOH�DI�ODQGHW��

3n�EDJJUXQG�DI�/ JHG NQLQJVXGYDOJHWV�DQEHIDOLQJHU�LQGJLN�UHJHULQJHQ�RJ�)RONHWLQJHWV�
SDUWLHU�3ROLWLVN�DIWDOH�RP�EHGUH�O JHG NQLQJ�DI����IHEUXDU�������$IWDOHSDUWLHUQH�XQGHUVWUHJHU��
DW�GHW�HU�HW�I OOHV�DQVYDU�IRU�VWDWHQ��UHJLRQHUQH��NRPPXQHUQH��O JHOLJH�RUJDQLVDWLRQHU�P�IO��
DW�O¡IWH�RSJDYHQ�PHG�DW�VLNUH�WLOVWU NNHOLJ�O JHG NQLQJ�L�KHOH�ODQGHW WLO�JDYQ�IRU�DOOH�GDQVNH�
UH��,�MDQXDU������RIIHQWOLJJMRUGH�6XQGKHGV� RJ��OGUHPLQLVWHULHW�´6WDWXV�Sn�O JHG NQLQJVXG�
YDOJHWV�IRUVODJ�RJ�SROLWLVN�DIWDOH�RP�EHGUH�O JHG NQLQJ´��VRP�EO�D��YLVWH��DW�HQ�U NNH�DI�
LQLWLDWLYHUQH�DOOHUHGH�HU�IXOGW�LPSOHPHQWHUHW��

$QWDOOHW�DI�VWXGLHSODGVHU�Sn�PHGLFLQVWXGLHW�L�$DOERUJ�HU�¡JHW�PHG����SODGVHU�IUD�HIWHUnUHW�
������GLPHQVLRQHULQJHQ�DI�GHQ�O JHOLJH�YLGHUHXGGDQQHOVH�L�DOPHQ�PHGLFLQ�HU�¡JHW��RJ�GHU�HU�
YHGWDJHW�HW�ORYIRUVODJ�RP�DW�XGYLGH�PXOLJKHGHUQH�IRU��DW�UHJLRQHUQH�NDQ�GULYH�DOPHQ�PHGLFLQ�
VNH�NOLQLNNHU��6DPWLGLJ�YLVWH�VWDWXVVHQ��DW�DOOH�¡YULJH�LQLWLDWLYHU�HU�XQGHU�LPSOHPHQWHULQJ��
(NVHPSHOYLV�DUEHMGHU�UHJLRQHUQH�PHG�DW�J¡UH�DUEHMGVSODGVHU�DWWUDNWLYH�YHG�EO�D��DW�WLOE\GH�
VWLOOLQJHU�PHG�GHOW�IRUVNQLQJ�RJ�GHOW�NOLQLVN�DUEHMGH��

'HUXGRYHU�HU�GHU�L������V¡JW�RP�RJ�JRGNHQGW�HQ�U NNH�VDPPHQK QJHQGH�XGGDQQHOVHVIRU�
O¡E�IRU�O JHU�L�YLVVH�JHRJUDILVNH�RPUnGHU��'HVXGHQ�EHVOXWWHGH�UHJHULQJHQ�L�DSULO�������DW�
GLPHQVLRQHULQJHQ�DI�EDFKHORUXGGDQQHOVHUQH�L�PHGLFLQ�IUD�PHGLR������VNDO�¡JHV�PHG�����
SODGVHU� 'HUPHG�KDU�UHJHULQJHQ�RJVn�VNDEW�UDPPHUQH�IRU��DW�XQLYHUVLWHWHUQH�NDQ�HWDEOHUH�
XGGDQQHOVHU�L�PHGLFLQ�L�.¡JH�RJ�(VEMHUJ�

)RU�DW�VLNUH�EHGUH�O JHG NQLQJ�L�'DQPDUN�HU�UHJHULQJHQ�RJ�'DQVNH�5HJLRQHU�IRUWVDW�HQLJH�
RP�DW�JHQQHPI¡UH�O JHG NQLQJVXGYDOJHWV�DQEHIDOLQJHU��VRP�EOHY�LJDQJVDW�PHG�GHQ�SROLWL�
VNH�DIWDOH�RP�EHGUH�O JHG NQLQJ��3DUWHUQH�HU�GHVXGHQ�HQLJH�RP��DW�UHJLRQHUQHV�WLOWDJ�PHG�
HW�ORIW�IRU�VSHFLDOO JHU�Sn�XQLYHUVLWHWVKRVSLWDOHU�L�.¡EHQKDYQ��2GHQVH�RJ�$DUKXV�NDQ�Y UH�
PHG�WLO�DW�¡JH�O JHG NQLQJHQ�L�ODQGHWV�\GHURPUnGHU�



$IWDOH�RP�UHJLRQHUQHV�¡NRQRPL�IRU�����

$IWDOH�RP�UHJLRQHUQHV�¡NRQRPL�IRU������ā -XQL�������

�� 'HQ�DNXWWH�VXQGKHGVLQGVDWV

$OOH�ERUJHUH�L�'DQPDUN�VNDO�Y UH�WU\JJH�YHG��DW�GHU�NRPPHU�GHQ�Q¡GYHQGLJH�KM OS��KYLV�GH�
KDU�Y UHW�XGH�IRU�HQ�XO\NNH�HOOHU�EOLYHU�UDPW�DI�DNXW�V\JGRP��5HJHULQJHQ�RJ�'DQVNH�5HJLR�
QHU�HU�HQLJH�RP��DW�GHU�VNDO�Y UH�JHQQHPVLJWLJKHG�L�GHQ�VHUYLFH��VRP�ERUJHUQH�NDQ�IRUYHQWH��

5HJLRQHUQH�YLO�LQGHQ�XGJDQJHQ�DI������VWLOOH�IRUVODJ�WLO�HQ�HQVDUWHW�PnGH�DW�RSVWLOOH�RJ�RIIHQW�
OLJJ¡UH�UHVSRQVWLGVPnO�Sn��

)RU�DW�VLNUH�RYHUEOLN�RJ�NRQWLQXHUOLJ�RSI¡OJQLQJ�Sn��KYRU�KXUWLJ�KM OSHQ HU�IUHPPH��HU�GHU�
HQLJKHG�RP��DW�VDPPHQOLJQHOLJH�UHVSRQVWLGVWDO�RIIHQWOLJJ¡UHV�NYDUWDOVYLVW IUD����NYDUWDO�����
RJ�IUHP�

2SI¡OJQLQJ�Sn�DQDO\VH�DI�DNXWPRGWDJHOVHU
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�DNXWPRGWDJHOVHUQH�VSLOOHU�HQ�FHQWUDO�UROOH�L�
GHQ�PRGHUQH�KRVSLWDOVVWUXNWXU��6RP�RSI¡OJQLQJ�Sn�¡NRQRPLDIWDOHQ�IRU������KDU�SDUWHUQH�
LJDQJVDW�HQ�NRUWO JQLQJ�DI�DNXWPRGWDJHOVHUQH��

5HVXOWDWHUQH�YLO�LQGJn�L�6XQGKHGVVW\UHOVHQV�DUEHMGH�PHG�Q\H�DQEHIDOLQJHU�IRU�HQ�VDPPHQ�
K QJHQGH�VXQGKHGVLQGVDWV�YHG�DNXW�RSVWnHW�V\JGRP�RJ�VNDGH�± SODQO JQLQJVJUXQGODJ�IRU�
GH�NRPPHQGH����nU��VRP�IRUYHQWHV�I UGLJ�XOWLPR�������'DQVNH�5HJLRQHU�LQGGUDJHV�L�DUEHM�
GHW�

.YDOLWHWVGDWD�IRU $NXWWH�+RVSLWDOVNRQWDNWHU
'HU�HU�VRP�RSI¡OJQLQJ�Sn�¡NRQRPLDIWDOHUQH�IRU������������RJ������VDPW�VWDWXVUDSSRUW�IRU�
DNXWPRGWDJHOVHUQH�IUD������HWDEOHUHW�HQ�GDWDEDVH�IRU�$NXWWH�+RVSLWDOVNRQWDNWHU��3DUWHUQH�HU
HQLJH�RP��DW�5HJLRQHUQHV�.OLQLVNH�.YDOLWHWVXGYLNOLQJVSURJUDP��5..3��VHQHVW�PHG�XGJDQJHQ�
DI����� VLNUHU�VWDELO�OHYHULQJ�DI�WLGVWUR�GDWD�RJ�nUVUDSSRUWHU�IUD�NYDOLWHWVGDWDEDVHQ�IRU�$NXWWH�
+RVSLWDOVNRQWDNWHU��)$0� XQGHU�KHQV\QWDJHQ�WLO�LPSOHPHQWHULQJHQ�DI�/35���

�� 0RGHUQLVHULQJ

,QGN¡E
'HW�RIIHQWOLJH�N¡EHU�KYHUW�nU�LQG�IRU�RPNULQJ�����PLD��NU��5HJLRQHUQH�KDU�GH�VHQHUH�nU�JMRUW�
HQ�PDUNDQW�LQGVDWV�IRU�DW�HIIHNWLYLVHUH�GHUHV�LQGN¡E�RJ�GHULJHQQHP�IULJ¡UH UHVVRXUFHU�WLO�
ERUJHUQ U�VHUYLFH� 5HJHULQJHQ RJ 'DQVNH�5HJLRQHU HU�HQLJH�RP��DW�GHU�HU�SRWHQWLDOH�IRU�
\GHUOLJHUH�HIIHNWLYLVHULQJHU�DI�LQGN¡EHW�Sn�WY UV�DI�GHQ�RIIHQWOLJH�VHNWRU�JHQQHP�GHQ�IRUWVDW�
VWRUH�LQGVDWV�LQGHQ�IRU�VHNWRUHUQH��JHQQHP�¡JHW�VDPDUEHMGH�RJ�HQ�JRG�DUEHMGVGHOLQJ�Sn�
WY UV�DI�VHNWRUHU�VDPW�JHQQHP�GLJLWDOLVHULQJ�DI�LQGN¡EHW��

3DUWHUQH�HU�Sn�GHQ�EDJJUXQG�HQLJH�RP��DW�GHW�HU�HQ�QDWLRQDO�PnOV WQLQJ�IRU�UHJHULQJHQ RJ
'DQVNH�5HJLRQHU��DW�GHW�RIIHQWOLJH�LQGN¡E�SURIHVVLRQDOLVHUHV�RJ�HIIHNWLYLVHUHV�\GHUOLJHUH�EO�D��
XQGHUVW¡WWHW�DI�QHGHQVWnHQGH�IRNXVRPUnGHU��MI��ERNV����

3DUWHUQH�YLO�VRP�OHG�L�6DPPHQK QJVUHIRUPHQ�L�HIWHUnUHW������DIWDOH�I OOHV�PnOWDO IRU�HIIHNWL�
YLVHULQJ�DI�GHW�RIIHQWOLJH�LQGN¡E��GHU�U NNHU IUHP�PRG������
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0nOV WQLQJHQ�XQGHUVW¡WWHU�GHQ�I OOHVNRPPXQDOH�LQGN¡EVVWUDWHJL�RJ�UHJLRQHUQHV�I OOHV�
VWUDWHJL�IRU�LQGN¡E��3DUWHUQH�YLO�L�I OOHVVNDE�XQGHUVW¡WWH�RJ�I¡OJH�XGYLNOLQJHQ�IUHP�PRG������
RJ�IRUWV WWH�GHW�LQGN¡EVVWUDWHJLVNH�VDPDUEHMGH�

5HJHULQJHQ��'DQVNH�5HJLRQHU�RJ�./�YLO�HQGYLGHUH�IRUWVDW�DUEHMGH�IRU��DW�'DQVNH�5HJLRQHU�
NDQ�LQGWU GH�VRP�PHGHMHU�DI�6.,�$�6��MI��$IWDOHUQH RP�GHQ�NRPPXQDOH�RJ�UHJLRQDOH ¡NRQRPL�
IRU������

,QGN¡EVPnOV WQLQJ
0HG�DIWDOHQ�RP�UHJLRQHUQHV�¡NRQRPL�IRU������EOHY�GHU�DIWDOW�HQ�PnOV WQLQJ�RP��DW�UHJLRQHU�
QH�YLO�HIIHNWLYLVHUH�LQGN¡EVRPUnGHW�PHG�����PLD��NU��L������L�IRUKROG�WLO�������0LGOHUQH�EOLYHU�L�
UHJLRQHUQH�RJ�NDQ�EO�D��DQYHQGHV�WLO�DW�VW\UNH�VXQGKHGVRPUnGHW��5HJLRQHUQHV�VWDWXV�IRU�
LQGIULHOVHQ�DW�PnOV WQLQJHQ�YLVHU��DW�GHU�VDPOHW�VHW�HU�IULJMRUW ��� PLR��NU� L�SHULRGHQ������
������RJ�DW�UHJLRQHUQH�DUEHMGHU�PHG�HQ�U NNH�LQLWLDWLYHU�L GH�LPSOHPHQWHULQJVSODQHU��GHU�VNDO�
XQGHUVW¡WWH�EHGUH�LQGN¡E�DI�WMHQHVWH\GHOVHU��

) OOHV�O¡VQLQJHU
) OOHV�O¡VQLQJHU�NDQ�XQGHUVW¡WWH�NYDOLWHWVXGYLNOLQJ�RJ�ELGUDJH�WLO�HQ�PHUH�RPNRVWQLQJVHIIHN�
WLY�RJ�VDPPHQK QJHQGH�RSJDYHO¡VQLQJ��

%RNV �

)RNXVRPUnGHU�IRU�GHW�RIIHQWOLJH�LQGN¡E

x 6DPDUEHMGH�RP�I OOHV�LQGN¡EVDIWDOHU� ,QGN¡EHW�L�GHQ�RIIHQWOLJH�VHNWRU�NDQ�WLOUHWWHO JJHV�EHGUH�RJ�

PHUH�RPNRVWQLQJVHIIHNWLYW�YHG�DW�N¡EH�IOHUH�YDUHU�LQG�L�I OOHVVNDE��3DUWHUQH�HU�IRUWVDW�HQLJH�RP�DW�

VDPOH�LQGN¡E�Sn����I OOHVRIIHQWOLJH�DIWDOHU�L�6.,�RJ�YLO�VW\UNH�VDPDUEHMGHW�YHG�DW�DIG NNH�PXOLJKHG�

IRU�RS�PRG����Q\H�DIWDOHU�KYRU�UHOHYDQW��KHUXQGHU PHG�LDJWWDJHOVH�DI�WUDQVDNWLRQVRPNRVWQLQJHU�RJ

EO�D� HQ�DIG NQLQJ�DI�VRIWZDUHRPUnGHW�

x ) OOHV�LQGN¡E�DI�VXQGKHGVDUWLNOHU� 'HU�VNDO�VNDEHV�EHGUH�SDWLHQWIRUO¡E�LQGHQ�IRU�HQ�U NNH�

EHKDQGOLQJVRPUnGHU�YHG�I OOHV�LQGN¡E�PHOOHP�NRPPXQHU�RJ�UHJLRQHU��3DUWHUQH�HU�HQLJH�RP�DW�

HWDEOHUH�WY URIIHQWOLJH�LQGN¡EVDIWDOHU�DI�VXQGKHGVDUWLNOHU�Sn�ILUH RPUnGHU�IUHP�PRG�������3DUWHUQH�YLO�

O¡EHQGH�HYDOXHUH HUIDULQJHU�IUD�GH�I¡UVWH�WR�I OOHVRIIHQWOLJH�DIWDOHU�YHGU��VWRPLSURGXNWHU�RJ�

VnUSOHMHSURGXNWHU��KHUXQGHU�ILQDQVLHULQJVPRGHOOHU�RJ�WLOVOXWQLQJ�WLO�DIWDOHUQH��3n�EDJJUXQG�DI�GLVVH�

HUIDULQJHU�DUEHMGHV�GHU�YLGHUH�PHG�NRQNUHWH�PRGHOOHU�IRU�¡YULJH�I OOHVRIIHQWOLJH�XGEXG�Sn�RPUnGHW��

KHUXQGHU�PXOLJKHGHQ�IRU�DW�VDPOH�GH�HQNHOWH�DIWDOHU�L�pQ�ODQGVG NNHQGH�DIWDOH�

x +¡M�DIWDOHDQYHQGHOVH� 3DUWHUQH�HU�HQLJH�RP�DW�VLNUH�K¡M�WLOVOXWQLQJ�RJ�DQYHQGHOVH�DI�GH�DIWDOHU��GHU�LQG�

JnV�I OOHVRIIHQWOLJW��3DUWHUQH�YLO�VDPWLGLJ�IRUWVDW�DUEHMGH�IRU�DW�VNDEH�HW�HQVDUWHW�RJ�EHGUH�I OOHV�

YLGHQVJUXQGODJ�IRU�LQGN¡E�RJ�FRPSOLDQFH��KHUXQGHU�IDVWO JJH�HQ�RSJ¡UHOVHVPHWRGH�IRU�FRPSOLDQFH�

Sn�I OOHVRIIHQWOLJH�DIWDOHU RJ�L�IRUO QJHOVH�KHUDI�IDVWO JJH�HW�PnO�IRU�FRPSOLDQFH�IRU�I OOHVRIIHQWOLJH�

DIWDOHU�

x 'LJLWDOLVHULQJ�DI�LQGN¡E� 3DUWHUQH�HU�HQLJH�RP�DW�IUHPPH�EUXJHQ�DI�H�KDQGHO�Sn�UHOHYDQWH�LQGN¡EVDIWD�

OHU��5HJHULQJHQ�YLO�IUHPV WWH�ORYIRUVODJ�RP��DW�HQ�U NNH�LQGN¡EVNDWHJRULHU�VNDO�H�KDQGOHV�YHG�H�

RUGUHU�RJ�H�NDWDORJHU��QnU�GHW�RIIHQWOLJH�KDQGOHU�PHG�SULYDWH�OHYHUDQG¡UHU��/RYIRUVODJHW�IRUYHQWHV�DW�

WU GH�L�NUDIW�PHGLR������
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5HJLRQHUQH�KDU�L�YDULHUHQGH�JUDG�VDPOHW IXQNWLRQHUQH��RJ�UHJLRQHUQH KDU O¡EHQGH�XGYLNOHW�HQ�
U NNH�I OOHVUHJLRQDOH�O¡VQLQJHU�LQGHQ�IRU�I[�LQGN¡E��ORJLVWLN��PHGLFRWHNQLN�VDPW�XGGDQQHO�
VHV� RJ�NRPSHWHQFHRPUnGHW��5HJLRQHUQH�YLO�IRUWVDW�KDYH�IRNXV�Sn�DW�XGYLNOH�RSJDYHO¡VQLQ�
JHQ�

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�KDU�L�IRUO QJHOVH�DI�¡NRQRPLDIWDOHQ�IRU����� JHQQHPI¡UW�HQ�
IRUDQDO\VH�DI�PRGHQKHGHQ�DI�IOHUH�RSJDYHRPUnGHU�L�UHJLRQHUQH�L�IRUKROG�WLO�IOHUH�I OOHV�O¡V�
QLQJHU��$QDO\VHQ�YLVHU�EO�D��NYDOLWHWV� RJ�HIIHNWLYLVHULQJVSHUVSHNWLYHU�YHG�I OOHV�O¡VQLQJHU�
LQGHQ�IRU�RSJDYHU�YHGU¡UHQGH�DGPLQLVWUDWLRQ��VHUYLFHIXQNWLRQHU�RJ�NOLQLVNH�VW¡WWHIXQNWLRQHU��
3n�GHQ�EDJJUXQG�HU�UHJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HQLJH�RP�IUHPDGUHWWHW�DW�IRUWV WWH�
GLDORJHQ�RP�XGEUHGHOVH�DI�I OOHV�O¡VQLQJHU�

*RG�¡NRQRPLVW\ULQJ
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�KDU�L�UHJL�DI�SDUWQHUVNDEHW�RP�XGYLNOLQJHQ�DI�¡NRQRPLVW\ULQJ�
L�UHJLRQHUQH�NRUWODJW�RJ�DQDO\VHUHW�GDWDDQYHQGHOVHQ�WLO�¡NRQRPLVW\ULQJ�RJ�¡NRQRPLVW\ULQJV�
NRPSHWHQFHUQH�Sn�KRVSLWDOHU�L�'DQPDUN��$QDO\VHQ�YLVHU�EO�D���DW�UHJLRQHUQH�RJ�KRVSLWDOHUQH�
KDU�HW�JRGW�IRNXV�Sn�DW�GDWDXQGHUVW¡WWH�¡NRQRPLVW\ULQJHQ��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�
HU�HQLJH�RP�DW�YLGHUHI¡UH�GHW�HWDEOHUHGH�SDUWQHUVNDE�RP�XGYLNOLQJHQ�DI�¡NRQRPLVW\ULQJ�L�
UHJLRQHUQH��$UEHMGHW�NRQFHQWUHUHV�RP�DW�IRUPLGOH�DQDO\VHUHVXOWDWHU�WLO�V\JHKXVH�RJ�UHJLRQHU�
PHG�KHQEOLN�Sn�DW�XGEUHGH�UHOHYDQW�YLGHQ�RJ�JRGH�HNVHPSOHU��

3DUWHUQH�HU�HQGYLGHUH�HQLJH�RP�DW�DUEHMGH�YLGHUH�PHG�DW�IRUEHGUH�SHUVRQDOHDQYHQGHOVH�RJ�
YDJWSODQO JQLQJ��$UEHMGHW�VNDO�E\JJH�YLGHUH�Sn�GH�WLGOLJHUH�DQDO\VHU�DI�SHUVRQDOHDQYHQGHOVH�
L�EO�D��SV\NLDWULHQ��)RUPnOHW�HU�DW�XQGHUVW¡WWH�UHJLRQHUQH�L�GHUHV�DUEHMGH�PHG�DW�IRUEHGUH�
SURFHVVHUQH�RPNULQJ�YDJWSODQO JQLQJ��KHUXQGHU�RSI¡OJQLQJHQ�Sn�5LJVUHYLVLRQHQV�EHUHWQLQJ�
RP�KRVSLWDOHUQHV�EUXJ�DI�SHUVRQDOHUHVVRXUFHU� 'HU�DUEHMGHV�PHG�����¡NRQRPLVW\ULQJVWHPDHU�
LQGHQ�IRUnUHW������

5HJLRQHUQHV�LW�GULIW
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�DW�LJDQJV WWH�HQ�DQDO\VH�DI�UHJLRQHUQHV�LW�GULIW��
)RUPnOHW�HU�DW�DIG NNH�SRWHQWLDOHU�RJ�PXOLJKHGHU�IRU�DW�RSWLPHUH�UHJLRQHUQHV�WLOUHWWHO JJHOVH�
DI�LW�GULIWVRSJDYHU�

.RQNXUUHQFHXGV WWHOVH
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�NRQNXUUHQFHXGV WWHOVH�HU�HQ�YHM�WLO�IRUWVDW�
NYDOLWHWVXGYLNOLQJ��LQQRYDWLRQ�RJ�HIIHNWLYLVHULQJ�DI�GHQ�UHJLRQDOH�RSJDYHO¡VQLQJ� 3DUWHUQH�HU�
GHUIRU�HQLJH�RP��DW�HQ�VW¡UUH�GHO�DI�GH�UHJLRQDOH RSJDYHU�VNDO�NRQNXUUHQFHXGV WWHV��

5HJHULQJHQ RJ 'DQVNH�5HJLRQHU HU�HQGYLGHUH�HQLJH�RP�± L�SDUWQHUVNDEHU�PHG�HUKYHUYVRU�
JDQLVDWLRQHUQH�± DW�EHO\VH�SRWHQWLDOHUQH�YHG�¡JHW�NRQNXUUHQFHXGV WWHOVH�Sn�Q\H�NRPPXQDOH�
RJ�UHJLRQDOH�RSJDYHRPUnGHU� (W�VW\UNHW�VDPDUEHMGH�PHOOHP�UHJLRQHU�RJ�SULYDWH�YLUNVRPKH�
GHU�HU�HW�JRGW�UHGVNDE�WLO�XGYLNOLQJ�DI�Q\H�LQQRYDWLYH�O¡VQLQJHU��

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU YLO�GHUIRU�V WWH�IRNXV�Sn�VW\UNHOVHQ�DI�GHW�RIIHQWOLJ�SULYDWH�
VDPDUEHMGH��KHUXQGHU�V UOLJW�XQGHUVW¡WWH�LQQRYDWLRQVVDPDUEHMGHU�RJ��SDUWQHUVNDEHU�PHOOHP�
UHJLRQHU�RJ�SULYDWH�YLUNVRPKHGHU��6DPWLGLJ�HU�SDUWHUQH�HQLJH�RP�DW�DIG NNH�HYHQWXHOOH�
ORYJLYQLQJVP VVLJH�EDUULHUHU�IRU�HW�KHQVLJWVP VVLJW�VDPDUEHMGH�PHOOHP�UHJLRQHU RJ�SULYDWH�
YLUNVRPKHGHU�
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�� (W�VLNNHUW�RJ�GLJLWDOW�VXQGKHGVY VHQ

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�GHU�VRP�OHG�L�GH�VHQHVWH�nUV�¡NRQRPLDIWDOHU�
HU�VNDEW�HW�VROLGW�IXQGDPHQW�IRU�GHQ�YLGHUH�GLJLWDOLVHULQJ�DI�VXQGKHGVY VQHW��0nOHW�HU��DW�
ERUJHUQH�VNDO�RSOHYH�VXQGKHGVY VHQHW�VRP�pW�VLNNHUW�RJ�VDPPHQK QJHQGH�QHWY UN�

1 VWH�JHQHUDWLRQ�DI�GHQ�I OOHVRIIHQWOLJH�LQIUDVWUXNWXU
'DQPDUN�HU�L�IURQW�PHG�GLJLWDOLVHULQJHQ�DI�GHQ�RIIHQWOLJH�VHNWRU��RJ�GH�I OOHVRIIHQWOLJH�LQIUD�
VWUXNWXUO¡VQLQJHU�XGJ¡U�JUXQGODJHW�IRU��DW�'DQPDUN�NDQ�IRUWV WWH�GLJLWDOLVHULQJHQ�RJ�OHYHUH�
JRG��VLNNHU�RJ�WLGVVYDUHQGH�GLJLWDO�VHUYLFH�WLO�ERUJHUH�RJ�YLUNVRPKHGHU��5HJHULQJHQ��'DQVNH�
5HJLRQHU RJ�./ HU�IRUWVDW�HQLJH�RP�UDPPHUQH�IRU�Q VWH�JHQHUDWLRQ�DI�GHQ�I OOHVRIIHQWOLJH�
LQIUDVWUXNWXU��0LW,'��1HP/RJ�LQ�RJ�'LJLWDO�3RVW���KHUXQGHU�DW�LQGJn�NRQWUDNWHU��VDPW�RP�ILQDQ�
VLHULQJ�L�nUHQH�����������WLO�XGYLNOLQJ�RJ�GULIW�DI�GH�Q\H�O¡VQLQJHU��)RU������RJ������HU�GHQ�
UHJLRQDOH�DQGHO�DI�GHW�FHQWUDOH�QHWWRILQDQVLHULQJVEHKRY�KHQKROGVYLV����PLR��NU��RJ����PLR��NU��

)LQDQVLHULQJVEHKRYHW�NRQVROLGHUHV�RJ�GU¡IWHV�YHG�IRUKDQGOLQJHUQH�RP�NRPPXQHUQHV�RJ�
UHJLRQHUQHV�¡NRQRPL�IRU�������'HU�HU�HQLJKHG�RP��DW�QLYHDXHW�IRU�RYHUKHDG�Sn�GULIWVnUVY UN�
GU¡IWHV�L�GHQ�IRUELQGHOVH��0\QGLJKHGHUQHV�LPSOHPHQWHULQJ�DI�GH�Q\H�O¡VQLQJHU�IRUYHQWHV�
JUDGYLVW�DW�VNXOOH�LJDQJV WWHV�L������IUHP�PRG�GH�Q\H�O¡VQLQJHUV�IRUYHQWHGH�LGULIWV WWHOVH�L�
O¡EHW�DI������ 3DUWHUQH�HU�HQLJH�RP�DW�IRUWV WWH�VDPDUEHMGHW�RP�DW�VLNUH�HQ�JRG�GHFHQWUDO�
RPVWLOOLQJ�

6DPPHQK QJHQGH�SDWLHQWIRUO¡E�
6LNNHU�EUXJ�DI�VXQGKHGVGDWD�WLO�SDWLHQWQ UH�IRUPnO�HU�HQ�FHQWUDO�IRUXGV WQLQJ�IRU�HW�Q UW�RJ�
VDPPHQK QJHQGH�VXQGKHGVY VHQ��3DUWHUQH�EOHY�PHG�¡NRQRPLDIWDOHQ�IRU������HQLJH�RP�
HQ�I OOHV�DIG NQLQJ�DI��KYLONH�QXY UHQGH�UDPPHU�RJ�UHJOHU�GHU�HYW��GDQQHU�EDUULHUHU�IRU�
VDPPHQK QJHQGH�SDWLHQWIRUO¡E��KHUXQGHU�L�IRUKROG�WLO�DQYHQGHOVH�DI�GDWD��

3DUWHUQH�HU�Sn�GHQ�EDJJUXQG�HQLJH�RP�DW�IRUWV WWH�GHWWH�DUEHMGH�PHG�KHQEOLN�Sn�DW�IUHPPH��
DW�UDPPHU�RJ�UHJOHU�VNDEHU�GHW�UHWWH�JUXQGODJ�IRU�DW�DQYHQGH�GDWD�WLO�SODQO JQLQJ�DI�RJ�RS�
I¡OJQLQJ�Sn�VDPPHQK QJHQGH�SDWLHQWIRUO¡E��'HW�KDQGOHU�EO�D��RP�VLNNHU�GHOLQJ�DI�GDWD�RP�
DNWXHOOH�SDWLHQWHU�Sn�WY UV�DI�VHNWRUHU��EUXJ DI�YLGHQ�RP�HIIHNW�VDPW�YLGHUHXGYLNOLQJ�DI�DNWLY�
SDWLHQWVW¡WWH�RJ�OLJQHQGH�IRUHE\JJHQGH�LQGVDWVHU�

'HQ�I OOHVRIIHQWOLJH�GLJLWDOLVHULQJVVWUDWHJL����������
5HJHULQJHQ��./�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�DW�IDVWKROGH�GHQ�¡NRQRPLVNH�UDPPH�WLO�
ILQDQVLHULQJ�DI�GHQ�I OOHVRIIHQWOLJH�GLJLWDOLVHULQJVVWUDWHJL�����������IRU�������

2SI¡OJQLQJ�Sn�6WUDWHJL�IRU�GLJLWDO�VXQGKHG�����������
5HJHULQJHQ��'DQVNH�5HJLRQHU�RJ�./�KDU�L�I OOHVVNDE�XGDUEHMGHW�6WUDWHJL�IRU�GLJLWDO�VXQGKHG�
�����������VRP�UDPPHV WWHU�L�DOW����NRQNUHWH�LQGVDWVHU�IRU�HW�PHUH�VLNNHUW�RJ�VDPPHQ�
K QJHQGH�VXQGKHGVY VHQ��(Q�U NNH�DI�LQGVDWVHUQH�IRUXGV WWHU�V UVNLOW�DIWDOH�
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(W�VDPOHW�SDWLHQWRYHUEOLN
)RU�DW�PRELOLVHUH�NDSDFLWHW�ORNDOW�RJ�GHUPHG�IRUEHUHGH�XGEUHGHOVHQ�DI�pW�VDPOHW�SDWLHQWRYHU�
EOLN�L�KHOH�VXQGKHGVY VHQHW�HU�UHJHULQJHQ��'DQVNH�5HJLRQHU�RJ�./�HQLJH�RP��DW�GHU�LQGHQ�
XGJDQJHQ�DI�I¡UVWH�KDOYnU������HU�XGDUEHMGHW�ORNDOH�LPSOHPHQWHULQJVVWUDWHJLHU IRU�DIWDOHRYHU�
VLJWHQ�RJ�I OOHV�VWDPNRUW�L�DOOH�UHJLRQHU�RJ�NRPPXQHU�VDPW�L�DOPHQ�SUDNVLV�PHG SODQODJW�
GHDGOLQH XOWLPR ���� PHG�KHQEOLN�Sn�DW�DIWDOH�RP�XGEUHGHOVH�L�IRUELQGHOVH�PHG�¡NRQRPLDIWD�
OHQ�IRU������

%HGUH�JXLGH�WLO�VXQGKHGVDSSV
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�GHU�VNDO�VNDEHV�EHGUH�RYHUEOLN�RYHU�VXQG�
KHGVDSSV�IRU�EnGH�ERUJHUH�RJ�VXQGKHGVSHUVRQDOH�LIW��EO�D��VXQGKHGVIDJOLJ�Y UGL�RJ�GDWDVLN�
NHUKHG��)UHP�PRG�¡NRQRPLDIWDOHQ�IRU������XGDUEHMGHV�HQ�DQDO\VH�DI�GH�WHNQLVNH��RUJDQLVD�
WRULVNH�RJ�HYHQWXHOW�MXULGLVNH�IRUXGV WQLQJHU�IRU�HQ�QDWLRQDO�PRGHO�IRU�JXLGH�WLO�VXQGKHGV�
DSSV��VRP�NDQ�IRUPLGOHV�Sn�VXQGKHG�GN�

'LJLWDO�O¡VQLQJ�WLO�JUDYLGLWHWVIRUO¡E
0HG�I¡GVHOVSDNNHQ�´(Q�JRG�RJ�VLNNHU�VWDUW�Sn�OLYHW´�HU�GHU�DIVDW����PLR��NU��L�����������WLO�
XGYLNOLQJ�DI�HQ�GLJLWDO�O¡VQLQJ�WLO�JUDYLGLWHWVIRUO¡E��GHU�VNDO�HUVWDWWH�GHQ�SDSLUEnUQH�YDQGUH�
MRXUQDO��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�GHU�XGDUEHMGHV�HW�EHVOXWQLQJV�
JUXQGODJ�IRU�XGYLNOLQJ�RJ�ORNDO�LPSOHPHQWHULQJ�DI�HQ�GLJLWDO�O¡VQLQJ�WLO�GHQ�JUDYLGH�IUHP�PRG�
¡NRQRPLDIWDOHQ�IRU������

%RUJHUYLVQLQJ�DI�ORJRSO\VQLQJHU�IUD�HOHNWURQLVNH�SDWLHQWMRXUQDOHU
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�DOOH�UHJLRQHU�LQGHQ�XGJDQJHQ�DI������KDU�
HWDEOHUHW�HQ�GLJLWDO�YLVQLQJ�DI�ORJRSO\VQLQJHU�WLO�ERUJHUQH�IUD�V\JHKXVHQHV�HOHNWURQLVNH�SDWL�
HQWMRXUQDOHU�HNVHPSHOYLV�YLD�0LQ/RJ�Sn�VXQGKHG�GN��'HW�VNDO�Q UPHUH�DQDO\VHUHV��KYRUGDQ�
HQ�I OOHVRIIHQWOLJ�YLVQLQJ�DI�ORJV�NDQ�VWLOOHV�WLO�UnGLJKHG�IRU�ERUJHUQH�Sn�VXQGKHG�GN�

) OOHV�PnOELOOHGH
3n�EDJJUXQG�DI�DIWDOHU�RP�GHQ�NRPPXQDOH�RJ�UHJLRQDOH�¡NRQRPL�IRU������HU�UHJHULQJHQ��
'DQVNH�5HJLRQHU�RJ�./�HQLJH�RP�DW�I UGLJJ¡UH�DUEHMGHW�PHG�HW�VDPOHW�PnOELOOHGH�IRU�GHQ�
I OOHVRIIHQWOLJH�LW�LQIUDVWUXNWXU�Sn�VXQGKHGVRPUnGHW��KHUXQGHU�JRYHUQDQFH�RJ�ILQDQVLHULQJV�
PRGHO��LQGHQ�XGJDQJHQ�DI������PHG�KHQEOLN�Sn�DW�GU¡IWH�RSI¡OJQLQJ�IUHP�PRG�¡NRQRPLDIWD�
OHQ�IRU������

'HU�HU�OLJHOHGHV�HQLJKHG�RP��DW�HW�VDPOHW�PnOELOOHGH�L������VNDO�XGE\JJHV�PHG�GDWDLQIUD�
VWUXNWXUHQ�IRU�EO�D��DW�VW\UNH�VDPDUEHMGHW�RJ�EUXJ�DI�GDWD�Sn�WY UV�DI�NYDOLWHWVGDWDEDVHUQH�RJ�
GH�QDWLRQDOH�VXQGKHGVUHJLVWUH�RJ�WLO�DW�XQGHUVW¡WWH�HQ�NRRUGLQHUHW�YLGHUHXGYLNOLQJ�O¡VQLQJHU��
KHUXQGHU�DQVYDUVIRUGHOLQJ�PHOOHP�Y VHQWOLJH�DNW¡UHU��Vn VRP�6XQGKHGVGDWDVW\UHOVHQ��5HJL�
RQHUQHV�.OLQLVNH�.YDOLWHWVXGYLNOLQJVSURJUDP��1DWLRQDOW�*HQRP�&HQWHU�PY�

) OOHVRIIHQWOLJH�LW�V\VWHPHU�Sn�VXQGKHGVRPUnGHW��
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�XGJLIWHU�WLO�GULIW�RJ�YHGOLJHKROG�DI�HQ�U NNH�
I OOHVRIIHQWOLJH�LW�V\VWHPHU�Sn�VXQGKHGVRPUnGHW�XGJ¡U������PLR�NU��������SO��L�������KHUDI�
�����PLR��NU��IUD�UHJLRQHUQH��'H�UHJLRQDOH�XGJLIWHU�WLO�YLGHUHXGYLNOLQJ�DI�'HQ�1DWLRQDOH�6HU�
YLFHSODWIRUP��163��RJ�) OOHV�0HGLFLQNRUW��)0.��NDQ�XGJ¡UH�RS�WLO�����PLR�NU��������SO��L�
������'HU�DIV WWHV�PLGOHU�WLO�GULIW�DI�0HG&RP�O¡VQLQJHU�Sn�L�DOW���� PLR��NU��������SO��L�������
KHUXQGHU�����PLR��NU��IUD�UHJLRQHUQH��
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6W\UNHW�LQGVDWV�IRU�F\EHU� RJ�LQIRUPDWLRQVVLNNHUKHG�
*HQQHPVLJWLJKHG�RJ�LW�VLNNHUKHG�HU�DIJ¡UHQGH IRU HQ�WU\J�RJ�HIIHNWLY�RIIHQWOLJ�VHNWRU��KYRU�
ERUJHUQH�RJ�YLUNVRPKHGHUQH�NDQ�KDYH�WLOOLG�WLO�P\QGLJKHGHUQHV�IRUYDOWQLQJ�DI�GDWD��5HJLRQHU�
QH�KDU�L�GH�VHQHUH�nU�SULRULWHUHW�F\EHU� RJ�LQIRUPDWLRQVVLNNHUKHGVRPUnGHW��KHUXQGHU�VRP�
I¡OJH�DI�IRUWVDW�PHUH�VRILVWLNHUHGH�WUXVOHU�IUD�IRUVNHOOLJH�DNW¡UHU��3DUWHUQH�HU�HQLJH�RP��DW�GHU�L�
GH�NRPPHQGH�nU�HU�EHKRY�IRU�HQ�PDUNDQW�VW\UNHOVH�DI�DUEHMGHW�PHG�F\EHU� RJ�LQIRUPDWLRQV�
VLNNHUKHG��RJ�DW�LQGVDWVHQ�VNDO�SULRULWHUHV�K¡MW�Sn�WY UV�DI�GHQ�RIIHQWOLJH�VHNWRU���

5HJHULQJHQ RJ 'DQVNH�5HJLRQHU�HU�L�IRUO QJHOVH�KHUDI�HQLJH�RP�DW�IRUWV WWH�GHW�WY URIIHQW�
OLJH�VDPDUEHMGH�RP�LQIRUPDWLRQVVLNNHUKHG��KHUXQGHU�DW�I¡OJH�VLNNHUKHGVVWDQGDUGHQ�
,62�������GHU�IDVWV WWHU�EHGVWH�SUDNVLV�IRU�VW\ULQJ�DI�LQIRUPDWLRQVVLNNHUKHG��(QGYLGHUH�HU�
GHU�HQLJKHG�RP�DW�VDPDUEHMGH�RP�DW�O¡IWH�GH�RIIHQWOLJW�DQVDWWHV�YLGHQ�RP�LW�VLNNHUKHG� 0HG�
UHJHULQJHQV�VWUDWHJL�IRU�F\EHU� RJ�LQIRUPDWLRQVVLNNHUKHG�LY UNV WWHV�HQ�U NNH�LQGVDWVHU��GHU�
VNDO�VLNUH�HW�PDUNDQW�O¡IW�DI�LW�VLNNHUKHGHQ�Sn�WY UV�DI�GHQ�RIIHQWOLJH�RJ�SULYDWH�VHNWRU��

3DUWHUQH�HU�± PHG�DIV W�L�VWUDWHJLHQ�± HQLJH�RP�DW�Jn�L�GLDORJ�RP�DW�LJDQJV WWH�\GHUOLJHUH�
WLOWDJ�Sn�RPUnGHW�L�HIWHUnUHW�������KHUXQGHU�DW�VLNUH�NRRUGLQDWLRQ�RJ�YLGHQGHOLQJ�VDPW�DW�'DQ�
VNH�5HJLRQHU�RJ�./��KYRU�GHW�HU�UHOHYDQW� LQGJnU�L�DUEHMGHW�PHG�DW�XGDUEHMGH�VHNWRUVWUDWHJLHU�
IRU�UHOHYDQWH�VDPIXQGVNULWLVNH�RPUnGHU��KHUXQGHU�VXQGKHG��LQGHQ�XGJDQJHQ�DI�������6HNWRU�
VWUDWHJLHUQH�VNDO�V WWH�UDPPHUQH�IRU�HQ�KHOKHGVRULHQWHUHW�LQGVDWV�RJ�XQGHUVW¡WWH�HQ�W\GHOLJ�
DUEHMGVGHOLQJ�PHOOHP�SDUWHUQH� 5HJLRQHUQH�WLONHQGHJLYHU��DW�GH L IRUELQGHOVH�PHG�XGIRUPQLQ�
JHQ�DI�VHNWRUVWUDWHJLHQ�Sn�VXQGKHGVRPUnGHW IRUHWDJHU HQ�EUHGHUH�DIG NQLQJ�DI�GH�UHJLRQDOH
RPNRVWQLQJHU�

6W¡UUH�VLNNHUKHG�RJ�GLJLWDOLVHULQJ�DI�VXQGKHGVNRUWHW
5HJHULQJHQ�RJ�'DQVNHU�5HJLRQHU�HU�HQLJH�RP�PHG�RSK QJ�L�'HQ�QDWLRQDOH�EHVW\UHOVH�IRU�
VXQGKHGV�LW�DW�JHQQHPI¡UH�HQ�DQDO\VH�DI�GHW�QXY UHQGH�VXQGKHGVNRUW�LIW��NRUWHWV�DQYHQGHO�
VH��VLNNHUKHG�RJ�EUXJHUYHQOLJKHG�VDPW�XGJLIWHU�IRUEXQGHW�PHG�XGVWHGHOVH�RJ�DGPLQLVWUDWLRQ�
$QDO\VHQ�NRRUGLQHUHV�PHG�DQDO\VHDUEHMGHW�YHGU¡UHQGH�YDOLGH�LGHQWLWHWHU��VRP�LQGJnU�L�UHJH�
ULQJHQV�VWUDWHJL�IRU�F\EHU� RJ�LQIRUPDWLRQVVLNNHUKHG�

��� 'DWD�

(W�VROLGW�GDWDJUXQGODJ�DI�K¡M�NYDOLWHW�HU�HW�YLJWLJW�IXQGDPHQW�IRU�DW�JLYH�SDWLHQWHUQH�HQ�VDP�
PHQK QJHQGH�RJ�HIIHNWLY�EHKDQGOLQJ��5HJHULQJHQ RJ�'DQVNH�5HJLRQHU�HU�GHUIRU�HQLJH�RP�
DW�IRUWV WWH�LQGVDWVHQ�PHG�DW�IRUEHGUH�GHW�VDPOHGH GDWDJUXQGODJ�IRU�VXQGKHGVY VQHW��

) OOHV�LQIUDVWUXNWXU�IRU�VXQGKHGVGDWD�
5HJHULQJHQ RJ�'DQVNH�5HJLRQHU HU�HQLJH�RP��DW�HQ�Y VHQWOLJ�IRUXGV WQLQJ�IRU�GHW�Q UH�RJ�
VDPPHQK QJHQGH�VXQGKHGVY VHQ�HU�GHOLQJ�DI�UHOHYDQWH�GDWD�IRU�SDWLHQWHQV�IRUO¡E�PHOOHP�
V\JHKXVH��NRPPXQDOH�SOHMH�RJ�IRUHE\JJHOVH�RJ�DOPHQ�SUDNVLV�VDPW�V\QOLJKHG�RP�LQGVDWVHU�
QH��5HJHULQJHQ RJ 'DQVNH�5HJLRQHU HU�HQLJH�RP�DW�DUEHMGH�KHQ�LPRG�HQ�VDPOHW�RJ�VLNNHU�
QDWLRQDO�LQIUDVWUXNWXU�IRU�EUXJ�DI�VXQGKHGVGDWD��EnGH�QnU�GHW�J OGHU�SDWLHQWEHKDQGOLQJ�RJ�
SOHMH�RJ�VHNXQG UH�IRUPnO�VRP�NYDOLWHWVXGYLNOLQJ�RJ�IRUVNQLQJ�VDPW�HQ�WU\J�RJ�WLGVVYDUHQGH�
ORYJLYQLQJ�IRU�EUXJ�DI�VXQGKHGVGDWD��3DUWHUQH�HU�HQGYLGHUH�HQLJH�RP�DW HWDEOHUH�HQ�LQGJDQJ�
IRU�DGJDQJ�WLO�GDWD�WLO�IRUVNQLQJ�L�VDPDUEHMGH�PHOOHP�VWDW��UHJLRQHU�RJ�XQLYHUVLWHWHU�PY�
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'LJLWDOLVHULQJVIRQG�WLO�I OOHV�SULRULWHULQJ�DI�GLJLWDOH�O¡VQLQJHU
5HJHULQJHQ RJ 'DQVNH�5HJLRQHU HU�HQLJH�RP�DW�DIV WWH�HQ�GLJLWDOLVHULQJVIRQG�PHG�VWDWVOLJ�
PHGILQDQVLHULQJ�IRU�DW�VW\UNH�IUHPGULIW��SULRULWHULQJ�RJ�XGEUHGHOVH�DI�GLJLWDOH�O¡VQLQJHU�WLO�EHGUH�
VDPPHQK QJ�RJ�HIIHNWLYLWHW�Sn�VXQGKHGVRPUnGHW��)RQGHQ�HWDEOHUHV�PHG����PLR� NU��L������
WLO�UHJLRQHU�RJ�NRPPXQHU��GHU�XGP¡QWHV�RYHU�EORNWLOVNXGGHW��0LGOHUQH�XGP¡QWHV�DI�SDUWHUQH�
WLO�NRQNUHWH�SURMHNWHU�XQGHU�IRUXGV WQLQJ�DI�UHJLRQDO�RJ�HOOHU�NRPPXQDO�PHGILQDQVLHULQJ�RJ�
PHG�IDVWVDWWH�PLOHS OH�IRU�XGUXOQLQJ�

/DQGVSDWLHQWUHJLVWHUHW
'HQ�PRGHUQLVHUHGH�YHUVLRQ�DI�/DQGVSDWLHQWUHJLVWHUHW��/35����GHU�LPSOHPHQWHUHV�L�QRYHPEHU�
������JLYHU�EHGUH�LQGVLJW�L�SDWLHQWIRUO¡E�L�VXQGKHGVY VQHW��'HU�HU�WDOH�RP�HQ�VWRU�I OOHV�
LPSOHPHQWHULQJVRSJDYH�PHG�JHQVLGLJ�DIK QJLJKHG��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU
GHUIRU HQLJH�RP�DW�XGQ\WWH�GH�Q\H�GDWDP VVLJH�PXOLJKHGHU�L�/DQGVSDWLHQWUHJLVWHUHW��DW�KROGH�
IRNXV�Sn�GDWDNYDOLWHW�RJ�KnQGWHUH�HYHQWXHOOH�XGIRUGULQJHU�L�RYHUJDQJHQ�WLO�GHQ�PRGHUQLVHUHGH�
YHUVLRQ�DI�UHJLVWHUHW��)RU�IOHUH�DI�GH�QDWLRQDOH�PRQLWRUHULQJHU�YLO�RYHUJDQJHQ�WLO�GHW�Q\H�UHJL�
VWHU�EHW\GH�GHILQLWLRQV QGULQJ�HOOHU�GDWDEUXG��3DUWHUQH�HU�HQLJH�RP�DW�I¡OJH�XGYLNOLQJHQ�W W�L�
UHJL�DI�'HQ�QDWLRQDOH�EHVW\UHOVH�IRU�GDWD�Sn�VXQGKHGV� RJ� OGUHRPUnGHW�IRU�EO�D��DW�VLNUH�
PLQGVW�PXOLJ�XKHQVLJWVP VVLJ�SnYLUNQLQJ�DI�QDWLRQDOH�PRQLWRUHULQJHU�PY��2SJ¡UHOVH�DI�
XGYLNOLQJ�L�GH�HQNHOWH�NULWHULHU�L�Q UKHGVILQDQVLHULQJHQ�VNDO�VnOHGHV�RJVn�VHV�L�O\VHW�DI�LPSOH�
PHQWHULQJHQ�DI�/35���

3DWLHQWUDSSRUWHUHGH�RSO\VQLQJHU�RJ�GLJLWDO�RPVWLOOLQJ
6RP�OHG�L�LQGVDWVHQ�IRU�PHUH�SDWLHQWUHWWHGH�RJ�VDPPHQK QJHQGH�EHKDQGOLQJVIRUO¡E�DUEHM�
GHU�UHJLRQHUQH�PHG�DW�RPO JJH�HQ�U NNH�UXWLQHSU JHGH�I\VLVNH�NRQWUROOHU�WLO�GLJLWDOH�NRQWDN�
WHU��RJ�IOHUH�VWHGHU�EUXJHV�SDWLHQWHQV�UDSSRUWHUHGH�RSO\VQLQJHU��352�GDWD��VRP�OHG�L�WLOUHWWH�
O JJHOVH�DI�EHKDQGOLQJ��'HW�KDU�VWRU�Y UGL��DW�GH�VDPPH�VS¡UJHY UNW¡MHU�JHQEUXJHV�Sn�
WY UV�DI�SDWLHQWIRUO¡E�RJ�VXQGKHGVDNW¡UHU��QnU�GHW�JLYHU�PHQLQJ��5HJHULQJHQ�RJ�'DQVNH�
5HJLRQHU�HU�Sn�GHQ�EDJJUXQG�HQLJH�RP�DW�SULRULWHUH�GHQ�I OOHV�LQGVDWV�IRU�XGYLNOLQJ�RJ�DI�
SU¡YQLQJ�DI�352�Y UNW¡MHU�WLO�KMHUWHUHKDELOLWHULQJ�RJ�GLDEHWHV��RJ�DW�PDQ�ORNDOW�DUEHMGHU�PHG�
LPSOHPHQWHULQJVVWUDWHJLHU�IRU�LEUXJWDJQLQJ�PHG�KHQEOLN�DW DIWDOH�HQ GHDGOLQH�IRU�XGEUHGHOVH�L�
IRUELQGHOVH�PHG�¡NRQRPLDIWDOHQ�IRU������

��� 3HUVRQOLJ�PHGLFLQ

5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�VDPDUEHMGHU�RP�XGP¡QWQLQJHQ�DI�GHQ�I OOHV�1DWLRQDOH�
6WUDWHJL�IRU�3HUVRQOLJ�0HGLFLQ�����������RJ�HU�HQLJH�RP��DW�XGYLNOLQJHQ�NDQ�XQGHUVW¡WWH�
EHGUH�RJ�PHUH�PnOUHWWHGH�EHKDQGOLQJHU�WLO�JDYQ�IRU�SDWLHQWHUQH��5HJHULQJHQ�RJ�'DQVNH�5H�
JLRQHU�HU�HQLJH�RP�DW�IRUWV WWH�GHW�W WWH�VDPDUEHMGH�PHOOHP�1DWLRQDOW�*HQRP�&HQWHU�RJ�GH�
UHJLRQDOH�PLOM¡HU�RP�DQYHQGHOVH�DI�GHQ�NRPPHQGH�QDWLRQDOH�LQIUDVWUXNWXU�Sn�RPUnGHW�L�UHJL�
DI�1DWLRQDOW�*HQRP�&HQWHU��3DUWHUQH�HU�HQLJH�RP��DW�HW�YLJWLJW�OHG�L�GHQ�UHJLRQDOH�NRQVROLGH�
ULQJ�DI�DNWLYLWHWHUQH�LQGHQ�IRU�SHUVRQOLJ�PHGLFLQ�HU�HQ�IRUHQNOHW�RJ�PHUH�HIIHNWLY�RUJDQLVHULQJ�
DI�UnGJLYQLQJ�RJ�VW¡WWH�WLO�NOLQLNHUH�RJ�IRUVNHUH�L�UHJLRQDOH�GDWDVW¡WWH�FHQWUH��5HJLRQDOH�GDWD�
VW¡WWHFHQWUH�VNDO�IXQJHUH�VRP�HQ�VHUYLFHIXQNWLRQ�IRU�NOLQLNHUH�RJ�IRUVNHUH�RJ�\GH�VW¡WWH�WLO�
VWXGLHGHVLJQ�RJ�DQV¡JQLQJHU�RP�JRGNHQGHOVHU��KM OSH PHG�RYHUEOLN�RYHU�GDWDNLOGHU�VDPW�
\GH�JHQHUHO�SURMHNWXQGHUVW¡WWHOVH�RJ�MXULGLVN�ELVWDQG��,QGVDWVHUQH�NRRUGLQHUHV�RJVn�W W�PHG�
1DWLRQDOW�*HQRP�&HQWHU��Vn�GHU�VLNUHV�VDPPHQK QJ�RJ�LNNH�RSE\JJHV�GREEHOWIXQNWLRQHU�
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��� 5HJLRQDO�XGYLNOLQJ

5HJLRQHUQHV�LQGVDWV�IRU�UHJLRQDO�XGYLNOLQJ�\GHU�HW�Y VHQWOLJW�ELGUDJ�WLO�DW�VLNUH�HW�'DQPDUN��
GHU�K QJHU�VDPPHQ��KHUXQGHU�L�IRUKROG�WLO�DW�VLNUH�DOOH�XQJH�PXOLJKHG�IRU�DW�WDJH�HQ�J\PQD�
VLDO� HOOHU�HUKYHUYVXGGDQQHOVH�LQGHQ�IRU�ULPHOLJ�WUDQVSRUWDIVWDQG��VDPW�DW�GH�UHJLRQDOH�EXVUX�
WHU�RJ�ORNDOEDQHU�GDJOLJW�NDQ�IUDJWH�GDQVNHUQH�WLO�DUEHMGH�RJ�XGGDQQHOVH��(QGYLGHUH�\GHU�
UHJLRQHUQH�HQ�LQGVDWV�L�IRUKROG�WLO�DW�NRUWO JJH��XQGHUV¡JH�RJ�IMHUQH�ULVLNRHQ�IUD�IRUXUHQHW�MRUG�
PHG�KHQEOLN�Sn�DW�VLNUH�UHQW�GULNNHYDQG��QDWXU RJ�PHQQHVNHUV�VXQGKHG��

(UKYHUYVIUHPPH
0HG�$IWDOH�RP�IRUHQNOLQJ�DI�HUKYHUYVIUHPPHV\VWHPHW�DI�����PDM������UHGXFHUHV�DQWDOOHW�DI�
SROLWLVN�DQVYDUOLJH�QLYHDXHU�IUD�WUH�WLO�WR��pW�GHFHQWUDOW�NRPPXQDOW�IRUDQNUHW�QLYHDX�RJ�VWDWHQ��
6RP�I¡OJH�DI�DIWDOHQ�QHGO JJHV�GH�VHNV�UHJLRQDOH�Y NVWIRUD��RJ�UHJLRQHUQH�DIVN UHV�IUD�
IUHPRYHU�DW�XGI¡UH�HQ�HJHQ�HUKYHUYVIUHPPHLQGVDWV��'HW�J OGHU�RJVn�LQGHQ�IRU�WXULVPH�RJ�
HPQHU�UHODWHUHW�WLO�VWUXNWXUIRQGHQH��'HW�YLO�LQGJn�L�GHW�NRPPHQGH�IRUVODJ�WLO� QGULQJ�DI�ORY�RP�
HUKYHUYVIUHPPH�RJ�UHJLRQDO�XGYLNOLQJ��KYRU�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH�NRPPHU�WLO�
DW�RYHUWDJH�RSJDYHUQH��

'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH�YLO�VWn�IRU�DW�NRRUGLQHUH�RJ�XGDUEHMGH�HQ�VDPOHW�VWUDWH�
JL�IRU�GHQ�GHFHQWUDOH�HUKYHUYVIUHPPHLQGVDWV��KHUXQGHU�LQGVWLOOLQJ�WLO�XGP¡QWQLQJ�DI�VWUXNWXU�
IRQGVPLGOHUQH��'HW�PHGI¡UHU��DW�UHJLRQHUQH�LNNH�IUHPRYHU�VNDO�ODYH�UHJLRQDOH�Y NVW� RJ�
XGYLNOLQJVVWUDWHJLHU��5H986��L�GHQ�IRUP��VRP�GH�KDU�L�GDJ��'H�QXY UHQGH�UHJLRQDOH�Y NVW�
RJ�XGYLNOLQJVVWUDWHJLHU VNDO�GHUIRU WLOSDVVHV�L�IRUKROG�WLO�GHQ�IRUP��VRP�GH�KDU�L�GDJ��RJ�YLO�
Y UH�PLQGUH�RPIDWWHQGH�

5HJLRQHUQH�NDQ�VnOHGHV�XGDUEHMGH�HQ�XGYLNOLQJVVWUDWHJL�PHG�IRNXV�Sn�UHJLRQHUQHV�RSJDYHU�
LQGHQ�IRU�UHJLRQDO�XGYLNOLQJ��.ROOHNWLY�WUDILN��NXOWXUHO�YLUNVRPKHG��XGGDQQHOVH�RJ�PLOM¡��VDPW�L�
WLONQ\WQLQJ�KHUWLO�GHQ�IUHPWLGLJH�XGYLNOLQJ�L�UHJLRQHQ��LQIUDVWUXNWXU��XGYLNOLQJ�L�\GHURPUnGHUQH��
QDWXU�RJ�UHNUHDWLYH�IRUPnO��JU¡Q�RPVWLOOLQJ�RJ�NOLPDWLOSDVQLQJ�VDPW�HYW��JU QVHRYHUVNULGHQGH�
VDPDUEHMGHU��'HW�IRUXGV WWHV��DW�DVSHNWHU�YHGU��HUKYHUY��WXULVPH�RJ�Y NVW�LNNH�LQGJnU��Vn�
GHU�LNNH�IRUHNRPPHU�RYHUODS�WLO�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVHV�VWUDWHJL�IRU�GHQ�GH�
FHQWUDOH�HUKYHUYVIUHPPHLQGVDWV�

5HJLRQHUQH�UHSU VHQWHUHV�L�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH�RJ�L�(UKYHUYVKXVHQHV�
EHVW\UHOVHU�RJ�NDQ�GHULJHQQHP�ELGUDJH�WLO�GHQ�VDPOHGH�GHFHQWUDOH�HUKYHUYVIUHPPHVWUDWHJL��
KYRU�UHJLRQHUQHV�DQGUH�RSJDYHU�NDQ�VDPPHQW QNHV��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�
HQLJH�RP��DW�GHW�V¡JHV�DIWDOW�PHG�SDUWHUQH�EDJ�$IWDOH�RP�IRUHQNOLQJ�DI�HUKYHUYVIUHPPHV\�
VWHPHW��DW�GHW�IDVWO JJHV�L�ORY RP�HUKYHUYVIUHPPH�RJ�UHJLRQDO�XGYLNOLQJ� DW�UHJLRQHUQH�LQGHQ�
IRU�NROOHNWLY�WUDILN��XGGDQQHOVH��NXOWXU�RJ�PLOM¡�L�UHOHYDQW�RPIDQJ NDQ�DQV¡JH�RJ�GHOWDJH�L�
SURMHNWHU�LJDQJVDW�DI�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH VRP�OHG�L�GHQQHV�RSJDYH�PHG�DW�
IUHPPH�Y NVW�RJ�HUKYHUYVXGYLNOLQJ L�KHOH�'DQPDUN� VDPW�DW�UHJLRQHUQH�NDQ DQV¡JH�RJ GHO�
WDJH�L�SURMHNWHU�RP�NYDOLILFHUHW�DUEHMGVNUDIW XQGHU�(8¶V�6RFLDOIRQG�LJDQJVDW�DI�'DQPDUNV�
(UKYHUYVIUHPPHEHVW\UHOVH�

6LGVWQ YQWH�VNDO�VLNUH��DW�UHJLRQHUQH�NDQ�ELGUDJH�WLO�DW�VNDEH�VW UNH�SDUWQHUVNDEHU�PHOOHP�
XGGDQQHOVHVLQVWLWXWLRQHU��YLUNVRPKHGHU��P\QGLJKHGHU�PY��RP�NYDOLILFHUHW�DUEHMGVNUDIW��
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3DUWHUQH�HU�HQLJH�RP��DW�GHQ�SROLWLVNH�DIWDOH�RP�IRUHQNOLQJ�DI�HUKYHUYVIUHPPHV\VWHPHW�IULJ¡U
����PLR� NU��L�UHJLRQHUQH�SU�����MDQXDU�������'HW�VNHU�L�RYHUHQVVWHPPHOVH�PHG�'87�
SULQFLSSHW�RJ�VRP�HQ�NRQVHNYHQV�DI��DW�UHJLRQHUQHV�RSJDYHU�LQGHQ�IRU�HUKYHUYVIUHPPH�RJ�
WXULVPH�RYHUJnU�WLO�DQGUH�DNW¡UHU��/RY QGULQJHUQH�RSWDJHV�Sn�ORY� RJ�FLUNXO UHSURJUDPPHW�
PHG�RYHQVWnHQGH�¡NRQRPL�

3DUWHUQH�HU�GHVXGHQ�HQLJH�RP�KXUWLJVW�PXOLJW�DW�DINODUH�HQ�KHQVLJWVP VVLJ�SURFHV�IRU�LP�
SOHPHQWHULQJHQ�DI�DIWDOHQ��KHUXQGHU�RYHUGUDJHOVH�DI�GH�UHJLRQDOH�RSJDYHU�WLO�'DQPDUNV�(U�
KYHUYVIUHPPHEHVW\UHOVH�

'HU�VNDO�EO�D� VLNUHV HQ�KXUWLJ�DINODULQJ�IRU�PHGDUEHMGHUH�RJ�LQVWLWXWLRQHU�VDPW�HQ�VPLGLJ�
RYHUJDQJ�WLO�GHQ�Q\H�RUJDQLVHULQJ�DI�RPUnGHW�SU�����MDQXDU�������

5HJLRQHUQHV�LQGVDWV�RSUHWKROGHV�L�������KHUXQGHU�KMHPWDJQLQJHQ�DI�VWUXNWXUIRQGVPLGOHUQH��
5HJLRQHUQH�NDQ�L�IRUKROG�WLO�UHJLRQDOH�XGYLNOLQJVPLGOHU��GHU�XGP¡QWHV�WLO�HUKYHUYVXGYLNOLQJ��
NXQ�GLVSRQHUH�RYHU�GH�PLGOHU��VRP�HU�DIVDW�L�������KHUXQGHU�JLYH�WLOVDJQ��JDUDQWLHU�PY��

/LIH�VFLHQFH
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�DW�VW\UNH�JUXQGODJHW�IRU�GHQ�IUHPWLGLJH�Y NVW�L�
OLIH�VFLHQFH�HUKYHUYHW�RJ�YLO�GHUIRU�VDPDUEHMGH�RP�DW�UHDOLVHUH�LQLWLDWLYHUQH�L�$IWDOH�RP�LQLWLDWL�
YHU�L�Y NVWSODQ�IRU�OLIH�VFLHQFH�DI�����DSULO�������

��� �YULJH�WHPDHU

7DQGO JHU
5HJLRQHUQHV�/¡QQLQJV� RJ�7DNVWQ YQ��5/71��KDU�RSVDJW�RYHUHQVNRPVW�RP�WDQGO JHKM OS�
PHG�7DQGO JHIRUHQLQJHQ�PHG�YLUNQLQJ�SU�����MXQL�������)RONHWLQJHW KDU�L PDM������YHGWDJHW�
HQ ORY QGULQJ��GHU�SU�����MXQL������VNDO�VLNUH�SDWLHQWHUQHV�IRUWVDWWH�UHW�WLO�WLOVNXG�WLO�WDQGSOHMH�
RJ�RYHUKROGHOVH�DI�GH�DIWDOWH�¡NRQRPLVNH�UDPPHU��

/RY QGULQJHQ�LPSOHPHQWHUHU�GH�XGJLIWVG PSHQGH�WLOWDJ�YHGU¡UHQGH�UHJLRQHUQHV�WLOVNXG�WLO�
EHKDQGOLQJ�KRV�SUDNWLVHUHQGH�WDQGO JHU��VRP�EOHY�DIWDOW�PHOOHP�UHJHULQJHQ�RJ�'DQVNH�5H�
JLRQHU�L�DIWDOHUQH�RP�UHJLRQHUQHV�¡NRQRPL�IRU�KHQKROGVYLV�������RJ������ (QGYLGHUH�KDU�
)RONHWLQJHWV�SDUWLHU�DIWDOW�DW�LJDQJV WWH�HW�DUEHMGH��GHU�VNDO�XQGHUV¡JH�PRGHOOHU�IRU�YRNVHQ�
WDQGSOHMHQ��MI��3ROLWLVN�DIWDOH�RP�Q\H�UDPPHU�IRU�YRNVHQWDQGSOHMHQ�DI�����IHEUXDU�������3DU�
WHUQH�HU�HQLJH�RP�DW�JHQQHPI¡UH�DUEHMGHW�L�W W�GLDORJ�IRU�DW�VLNUH��DW�GHU�HU�JRG�WDQGVXQGKHG�
VDPWLGLJ�PHG��DW�GH�¡NRQRPLVNH�UDPPHU�IRU�YRNVHQWDQGSOHMHQ�RYHUKROGHV�IUHPDGUHWWHW�

2SI¡OJQLQJ�Sn�RYHUHQVNRPVW�PHG�SUDNWLVHUHQGH�O JHU�
'HQ�����VHSWHPEHU������EOHY�GHU�LQGJnHW�HQ�Q\�WUHnULJ�RYHUHQVNRPVWDIWDOH�RP�DOPHQ�SUDNVLV�
PHOOHP�5HJLRQHUQHV�/¡QQLQJV� RJ�7DNVWQ YQ��5/71�� RJ 3UDNWLVHUHQGH�/ JHUV�2UJDQLVDWL�
RQ �3/2���5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�DIWDOHQ�HU�PHG�WLO�DW�VLNUH�HW�Q UW�
VXQGKHGVWLOEXG�W W�Sn�ERUJHUHQV�ERS O�L�IRUKROG�WLO .2/� RJ�GLDEHWHVEHKDQGOLQJHQ�KRV�DO�
PHQ�SUDNVLV�
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'HUXGRYHU�HU�GHW�DIWDOW��DW�GHQ�SUDNWLVHUHQGH�O JH�InU�HQ�¡JHW�UROOH�RJ�IRUSOLJWHOVH�L�IRUKROG�WLO�
RSI¡OJQLQJ�Sn�V\JHKXVEHKDQGOLQJHQ�IRU�HQ�U NNH�VnUEDUH�SDWLHQWHU�VDPW�SDWLHQWHU��GHU�HU�
I UGLJ�PHG�NU IWEHKDQGOLQJ��0HG HW�¡JHW�IRNXV�Sn�VSHFLDOLVWUnGJLYQLQJ�IUD�KRVSLWDO�WLO�DOPHQ�
SUDNVLV�RJ LQGI¡UHOVH�DI�HQ�Q\�NYDOLWHWVPRGHO�PHG�IRNXV�Sn�GDWDGUHYHW�NYDOLWHWVXGYLNOLQJ�L�
NO\QJHU LQGHKROGHU�DIWDOHQ YLJWLJH�HOHPHQWHU�L�HQ�IRUWVDW�XGYLNOLQJ�DI�DOPHQ�PHGLFLQVNH�WLOEXG��

'HW�HU�HQGYLGHUH�DIWDOW��DW�GHU�VNDO�Y UH�HQ�IRUVNQLQJVEDVHUHW�HYDOXHULQJ�DI�RSJDYHIO\WQLQJHQ��
RJ�'DQVNH�5HJLRQHU�IRUHWDJHU�L�VDPDUEHMGH�PHG�UHJLRQHUQH�HQ�HYDOXHULQJ�IRUXG�IRU�Q VWH�
RYHUHQVNRPVWIRUKDQGOLQJ�DI�PRGHOOHQ�IRU�RSJDYHIO\WQLQJ� 3DUWHUQH�HU�GHVXGHQ�HQLJH�RP�DW�
VLNUH�HQ�UHWWLGLJ�LPSOHPHQWHULQJ�DI�LQLWLDWLYHUQH�L�DIWDOHQ�RJ�RP�DW�PRQLWRUHUH�RPUnGHW�W W�L�
O¡EHW�DI�RYHUHQVNRPVWSHULRGHQ�PHG�KHQEOLN�Sn�DW�HYDOXHUH�HIIHNWHQ�DI�GH�DIWDOWH�WLOWDJ� (QGH�
OLJ�HU�SDUWHUQH�HU�HQLJH�RP�DW�IRUWV WWH�GH�XGYLNOLQJVVSRU��VRP�HU�ODJW�PHG�GHQQH�RYHUHQV�
NRPVW��

0HG�RYHUHQVNRPVWDIWDOHQ�HU�GHW�DIWDOW�DW�IRUEHGUH�GHQ�HOHNWURQLVNH�NRPPXQLNDWLRQ�L�DOPHQ�
SUDNVLV��OLJHVRP�IRUEHGULQJ�DI�HSL�NULVHU�LQGJnU�L�GHW�I OOHV�SURJUDP�IRU�GLJLWDO�DOPHQ�SUDNVLV��
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�GHU�L������GHUIRU�VNDO�IRNXV�Sn�LPSOHPHQWH�
ULQJ�DI�HQ�UHYLGHUHW�VWDQGDUG�IRU�HSLNULVHU�L�UHJLRQHUQHV�LW�V\VWHPHU L�RYHUHQVVWHPPHOVH�PHG�
RYHUHQVNRPVWDIWDOHQ�

2SNU YQLQJ�DI�XGJLIWHU�IRU�VXQGKHGVEHKDQGOLQJ�DI�ERUJHUH�XGHQ�ERS O�
L�'DQPDUN
5HJLRQHUQH�NDQ�L�GDJ�In�EHWDOLQJ�IRU�EHKDQGOLQJ�DI�ERUJHUH�IUD�(8�(�6�ODQGH�RJ�6FKZHL]��
GHU�KDU�HW�EOnW�(8�V\JHVLNULQJVNRUW��XDJWHW�RP�EHKDQGOLQJHQ�HU�DNXW�HOOHU�LNNH�DNXW��)RU�ERU�
JHUH�IUD�WUHGMHODQGH�NDQ�UHJLRQHUQH�RSNU YH�EHWDOLQJ�IRU�RSI¡OJHQGH�EHKDQGOLQJ��GHU�LNNH�HU�
DNXW��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�UHJLRQHUQH�IRUWVDW�VNDO�DQYHQGH�GH�
HNVLVWHUHQGH�PXOLJKHGHU�IRU�DW�RSNU YH�EHWDOLQJ�IRU�VXQGKHGVEHKDQGOLQJ�DI�ERUJHUH�XGHQ�
ERS O�L�'DQPDUN��5HJHULQJHQ�YLO�HQGYLGHUH�L�HIWHUnUHW������IUHPV WWH�HW�ORYIRUVODJ��GHU�
VLNUHU�GHW�IRUQ¡GQH�UHWOLJH�JUXQGODJ�IRU�RSNU YQLQJ�DI�XGJLIWHU�IRU�DNXW�EHKDQGOLQJ�DI�ERUJHUH�
IUD�WUHGMHODQGH�

) OOHV�UHJLRQDOW�FHQWHU�IRU�YLGHRWRONQLQJ
)RU�DW�VLNUH��DW�GHU�HU�WLOVWU NNHOLJ�WRONHELVWDQG�WLO�UnGLJKHG�L�DNXWWH�EHKDQGOLQJVVLWXDWLRQHU� HU�
UHJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HQLJH�RP�DW�HWDEOHUH�HW�I OOHVUHJLRQDOW�WRONHFHQWHU��VRP�VNDO�
WLOE\GH�YLGHRWRONQLQJ�IRU�DNXWWH�SDWLHQWHU�L�KHOH�ODQGHW��'HU�HU�PHG�ILQDQVORYHQ�IRU������DIVDW�
���PLR��NU��L�SHULRGHQ�����������WLO�RSVWDUW�DI�FHQWHUHW��(WDEOHULQJHQ�DI�FHQWHUHW�SnEHJ\QGHV L�
���� XQGHU�KHQV\QWDJHQ�WLO�HNVLVWHUHQGH�XGEXG�L�GH�HQNHOWH�UHJLRQHU�

.U IWSODQ�,9
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�SULRULWHUHU�NU IWEHKDQGOLQJHQ�K¡MW��RJ�HU�HQLJH�RP��DW�NU IW�
SDWLHQWHU�VNDO�VLNUHV�UHWWLGLJ�EHKDQGOLQJ� ,PSOHPHQWHULQJHQ�DI�.U IWSODQ�,9�IRUO¡EHU�SODQ�
P VVLJW��6nOHGHV�YLVHU�GHQ�nUOLJ�VWDWXV�IRU������RJ������RYHURUGQHW��DW�SDUWHUQH�DUEHMGHW�
PnOUHWWHW�Sn�DW�XQGHUVW¡WWH�LQWHQWLRQHU��PnOV WQLQJHU�RJ�NRQNUHWH�LQLWLDWLYHU�L�.U IWSODQ�,9��
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�IRUWVDW�DW�XQGHUVW¡WWH�GH�QDWLRQDOH�PnOV WQLQ�
JHU�RJ�NRQNUHWH�LQLWLDWLYHU�L�.U IWSODQ�,9�RJ�YLO�L�I OOHVVNDE�DUEHMGH�Sn UHDOLVHULQJHQ�DI�GLVVH�L�
RYHUHQVVWHPPHOVH�PHG�GHQ�I OOHV�XGP¡QWQLQJVSODQ�IUD�IHEUXDU������
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'HQ�QDWLRQDOH�GLDEHWHVKDQGOLQJVSODQ
3DUWHUQH�HU�HQLJH�RP�HQ�IRUWVDW�VW\UNHOVH�DI�LQGVDWVHQ�RYHUIRU�GLDEHWHV�VRP�EHVNUHYHW�L�GHQ�
QDWLRQDOH�GLDEHWHVKDQGOLQJVSODQ������������,QGVDWVWHQ�VNDO�EO�D��PHGYLUNH�WLO��DW�GLDEHWHVSD�
WLHQWHU��LNNH�PLQGVW�E¡UQ�RJ�XQJH�PHG�GLDEHWHV��InU�HW�EHGUH�OLY�PHG�V\JGRPPHQ��3ODQHQ�
LQGHE UHU�I[���DW�GHU�IUHPDGUHWWHW�VNDO�WLOE\GHV�HQ�JOXNRVHPnOHU�WLO�E¡UQ PHG W\SH���GLDEHWHV��
PHG�PLQGUH�GHU�L�GHW�NRQNUHWH�WLOI OGH�HU�V UOLJH�IRUKROG��GHU�WDOHU�LPRG��'HU�HU�DIVDW����PLR��
NU��L�����������WLO�UHJLRQHUQHV�LQGIDVQLQJ�DI�JOXNRVHPnOHUH�

9HUGHQVPnOHQH
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�DQHUNHQGHU�YLJWLJKHGHQ�DI�YHUGHQVPnOHQH�RJ�GHUHV�YLVLRQ�
RP�DW�IDVWKROGH�HW�IULW��ULJW�RJ�WU\JW�VDPIXQG�L�'DQPDUN�YHG�O¡EHQGH�DW�LQGW QNH�E UHG\JWLJ�
XGYLNOLQJ�L�SROLWLVNH�WLOWDJ��3DUWHUQH�HU�Sn�GHQ�EDJJUXQG�HQLJH�RP�DW�SULRULWHUH�DUEHMGHW�PHG�DW�
VNDEH�SDUWQHUVNDEHU�RP�ORNDO�XGYLNOLQJ�RJ�LPSOHPHQWHULQJ�DI�YHUGHQVPnOHQH��KHUXQGHU�PHG�
KHQV\Q�WLO�HQ�IRUWVDW�XGYLNOLQJ�DI�HW�JRGW�VXQGKHGVY VHQ�JHQQHP�IRNXV�Sn�VDPPHQK QJHQ�
GH�SDWLHQWIRUO¡E�RJ�SDWLHQWLQGGUDJHOVH� 5HJLRQHUQH�YLO�OLJHOHGHV�KDYH�IRNXV�Sn�YHUGHQVPnOH�
QH�L�DUEHMGHW�PHG�UHJLRQDO�XGYLNOLQJ��

(Q�JRG�RJ�VLNNHU�VWDUW�Sn�OLYHW
3DUWHUQH�NRQVWDWHUHU��DW�GHU�RYHU�GH�NRPPHQGH�nU�IRUYHQWHV�HQ�VWLJQLQJ�L�DQWDOOHW�DI�I¡GVOHU��
5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�IUHPWLGHQV�I¡GVHOVLQGVDWV�IRUWVDW�VNDO�VLNUH�
HQ�JRG�RJ�VLNNHU�VWDUW�Sn�OLYHW�PHG�IRUO¡E��GHU�HU�WLOSDVVHW�GH�I¡GHQGHV�SU IHUHQFHU�RJ�EH�
KRY��JRGH�I¡GHVWHGHU RJ�EHGUH�GLJLWDO�WLOJ QJHOLJKHG EO�D��YHG��DW�GHQ�SDSLUEnUQH�YDQGUH�
MRXUQDO�HUVWDWWHV�PHG�HQ�GLJLWDO�O¡VQLQJ��0HG�DIWDOH�RP�ILQDQVORYHQ�IRU������EOHY�GHU�DIVDW����
PLR��NU��nUOLJW�WLO�HQ�VW\UNHW�LQGVDWV�Sn�KRVSLWDOHUQHV�I¡GHDIGHOLQJHU� 0LGOHUQH�EOHY�L�¡NRQRPLDI�
WDOHQ�IRU������¡UHP UNHW�UHJLRQHUQH�L������RJ������Sn�EDJJUXQG�DI�EORNWLOVNXGVQ¡JOHQ��

)RU�DW�VLNUH�IRUWVDW�IRNXV�Sn�RPUnGHW�IRUO QJHV�¡UHP UNQLQJHQ�IUHP�WLO�RJ�PHG�������5HJLR�
QHUQH�DQYHQGHU�PLGOHUQH�WLO�DW�¡JH�EHPDQGLQJHQ�RJ�WLO�DW�VW\UNH�HW�VXQGW�DUEHMGVPLOM¡�Sn�
ODQGHWV�I¡GHJDQJH��5HJHULQJHQ�I¡OJHU�RS�Sn�DQYHQGHOVHQ�DI�PLGOHUQH�L�����������Sn�EDJ�
JUXQG�DI�GH�LQGVHQGWH�UHYLVRUSnWHJQHGH�UHJQVNDEHU��

1HGEULQJHOVH�DI�YHQWHWLGHQ�WLO�RIIHQWOLJ�K¡UHDSSDUDWEHKDQGOLQJ
5HJHULQJHQ NRQVWDWHUHU��DW�YHQWHOLVWHUQH�WLO�RIIHQWOLJ�K¡UHDSSDUDWEHKDQGOLQJ�IOHUH�VWHGHU�L�
ODQGHW�HU�ODQJH��5HJHULQJHQ�DQHUNHQGHU��DW�UHJLRQHUQH�KDU�LY UNVDW�LQLWLDWLYHU�IRU�DW�LP¡GH�
NRPPH�SUREOHPHW��3DUWHUQH�HU�HQLJH�RP��DW�UHJLRQHUQH�DIV¡JHU�PXOLJKHGHUQH�IRU�DW�VLNUH�
ERUJHUH�KXUWLJHUH�DGJDQJ�WLO�K¡UHDSSDUDWEHKDQGOLQJ�HNVHPSHOYLV�JHQQHP�\GHUOLJHUH�DQYHQ�
GHOVH�DI�SULYDW�NDSDFLWHW�Sn�RPUnGHW�VDPW�VLNUH�HQ�KHQVLJWVP VVLJ�DQYHQGHOVH�DI�GH�VSHFLD�
OLVHUHGH�UHVVRXUFHU�Sn�V\JHKXVHQH�

*HQRSWU QLQJVSODQHU
*HQRSWU QLQJVSODQHUQH�KDU�VWRU�EHW\GQLQJ�L�IRUKROG�WLO�DW�VLNUH��DW�SDWLHQWHUQHV�RYHUJDQJ�IUD�
V\JHKXVEHKDQGOLQJHQ�WLO�HW�HIWHUI¡OJHQGH�JHQRSWU QLQJVIRUO¡E�EOLYHU�YHOO\NNHW��%HW\GQLQJHQ�
XQGHUVWUHJHV�DI�LQGI¡UHOVHQ�DI�IULW�YDOJ�WLO�SULYDW�OHYHUDQG¡U�YHG�HQ�YHQWHWLG�Sn�PHUH�HQG�V\Y�
GDJH�Sn�NRPPXQDO�JHQRSWU QLQJ��5HJHULQJHQ�RJ�'DQVNH�5HJLRQHU�HU�GHUIRU�HQLJH�RP��DW�
UHJLRQHUQH�IRUVDW�VNDO�KDYH�IRNXV�Sn��DW�JHQRSWU QLQJVSODQHUQH�OHYHU�RS�WLO�GH�LQGKROGVP V�
VLJH�NUDY�RJ�DIVHQGHV�UHWWLGLJW�
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&HQWHU�IRU�RIIHQWOLJ�LQQRYDWLRQ
5HJHULQJHQ��./�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�DW�IDVWO JJH�HQ�Q\�VWUDWHJL�IRU�&HQWHU�IRU�
2IIHQWOLJ�,QQRYDWLRQV�IXQNWLRQ�RJ�DUEHMGH�PHG�IRNXV�Sn�XQGHUVW¡WWHOVH�DI LQQRYDWLRQVIRNXV�L�
RIIHQWOLJ�SULYDW�VDPDUEHMGH��KHUXQGHU�XGEUHGHOVHQ�DI�PHUH�YHODISU¡YHGH�WHNQRORJLHU�RJ�DI�
SU¡YQLQJ�DI�Q\H�WHNQRORJLHU�L�GHQ�RIIHQWOLJH�VHNWRU��(Q�Q\�VWUDWHJL�DIWDOHV�NRQNUHW�PHOOHP�
UHJHULQJHQ��./�RJ�'DQVNH�5HJLRQHU�L�HIWHUnUHW������

2IIHQWOLJH�3ULYDWH�3DUWQHUVNDEHU�
5HJHULQJHQ RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP��DW�RIIHQWOLJW�SULYDW�VDPDUEHMGH�NDQ�Y UH�HQ�
JRG�O¡VQLQJ�YHG�XGI¡UHOVHQ�DI�RIIHQWOLJH�SURMHNWHU��LGHW�VDPDUEHMGHW�NDQ�ELGUDJH�WLO�¡JHW�NYDOL�
WHW�RJ�HQ�PHUH�RPNRVWQLQJVHIIHNWLY�O¡VQLQJ��3DUWHUQH�HU�VDPWLGLJ�HQLJH�RP��DW�2IIHQWOLJH�
3ULYDWH�3DUWQHUVNDEHU��233��RJ�OLJQHQGH�NRQVWUXNWLRQHU�DOHQH�VNDO�LJDQJV WWHV��QnU�GHW�XG�
IUD�HW�WRWDO¡NRQRPLVN�SHUVSHNWLY�YXUGHUHV�PHUH�RPNRVWQLQJVHIIHNWLYW�HQG�DOWHUQDWLYH�RUJDQL�
VDWLRQVIRUPHU���

3DUWHUQH�HU�PHG�DIV W�KHUL�HQLJH�RP�DW�LJDQJV WWH�HW�DUEHMGH��GHU�VNDO�DIG NNH�NRPPXQHU�
RJ�UHJLRQHUV�UDPPHU�IRU�DQYHQGHOVH�DI�RIIHQWOLJH�SULYDWH�VDPDUEHMGVNRQVWUXNWLRQHU�YHG�RI�
IHQWOLJH�SURMHNWHU��KHUXQGHU�KYRUGDQ�GHW�VLNUHV��DW�NRPPXQDOH�RJ�UHJLRQDOH�233�RJ�OLJQHQGH�
SURMHNWHU�LNNH�VY NNHU�GHQ�RIIHQWOLJH�XGJLIWVVW\ULQJ��$UEHMGHW�DIVOXWWHV�L�IRUnUHW������
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%LODJ����5HJLRQHUQHV�¡NRQRPL�
IRU�����
/

'H�¡NRQRPLVNH�IRUXGV WQLQJHU�IRU�UHJLRQHUQHV�¡NRQRPL�L������HU�EHVNUHYHW�L�ERNV�����

%RNV �
�NRQRPLVNH�IRUXGV WQLQJHU�YHGU¡UHUHQGH�VXQGKHG

x 'HU�HU�IDVWODJW�HW�PDNVLPDOW�QLYHDX�IRU�GH�UHJLRQDOH�QHWWRGULIWVXGJLIWHU�Sn�VXQGKHGVRPUnGHW�Sn�

��������� PLR��NU��L�������KYRUWLO�NRPPHU�UHJXOHULQJHU�L�PHGI¡U�DI�'87 PY�

x 'HU�HU�PHG�DIWDOHQ�IRUXGVDW�HW�UHJLRQDOW�7HNQRORJLELGUDJ�Sn�����PLR�NU��L�������VRP�UHJLRQHUQH�IULJ¡U�

WLO�ILQDQVLHULQJ�DI�EHGUH�EHKDQGOLQJ�RJ�NDSDFLWHW�WLO�KnQGWHULQJ�DI�GHW�GHPRJUDILVNH�XGJLIWVSUHV L��������

x 0HG�DIWDOHQ�SULRULWHUHV�HIIHNWLYLVHULQJVJHYLQVWHU�L������Sn�����PLR��NU������SO��IUD�NYDOLWHWVIRQGVE\JJH�

ULHUQH WLO�Q\�V\JHKXVDNWLYLWHW��KHUXQGHU�GHPRJUDIL�

x 'HU�HU�HQLJKHG�RP�HW�ORIWVEHODJW�QLYHDX�IRU�DQO JVXGJLIWHUQH��EUXWWR��Sn����� PLD��NU��Sn VXQGKHGVRP�

UnGHW�L����� PHG�WLOO J�DI�DIO¡E�L������IUD�SXOMHU�DI�VWDWVOLJW�SURMHNWWLOVNXG��+HUWLO�NRPPHU�IRUXGVDW�DIO¡E�

Sn���� PLD��NU��L����� YHGU¡UHQGH�V\JHKXVH�PHG�VW¡WWH�IUD�NYDOLWHWVIRQGHQ��'HU�KHQV WWHV�HQGYLGHUH�L�

���� L�UHJLRQHUQH�YHG�GHSRQHULQJ�������� PLR��NU������SO��WLO�ILQDQVLHULQJ�DI�SURMHNWHU�PHG�NYDOLWHWV�

IRQGVVW¡WWH�

x 'HW�VWDWVOLJH�EORNWLOVNXG�XGJ¡U��������� PLR��NU��L�������KYRUWLO�NRPPHU�UHJXOHULQJHU�L�PHGI¡U�DI�'87

PY�

x 'HW�VWDWVOLJH��DNWLYLWHWVEHVWHPWH�WLOVNXG�XGJ¡U�L����� ������� PLR��NU��'HQ�DNWLYLWHWVEHVWHPWH�SXOMH�XG�

P¡QWHV�VRP�DQI¡UW�L�ELODJ����9HG�)RONHWLQJHWV�WLOVOXWQLQJ�IRUXGV WWHV�DNWLYLWHWVSXOMHQ�SU�����MDQXDU������

HUVWDWWHW�DI�Q\�1 UKHGVILQDQVLHULQJ�

x 'HW�PDNVLPDOH�QLYHDX�IRU�UHJLRQDO�ILQDQVLHULQJ�IUD�NRPPXQDO�PHGILQDQVLHULQJ�L�IRUP�DI�DNWLYLWHWVEH�

VWHPWH�ELGUDJ�XGJ¡U��������� PLR��NU��L�������KYRUWLO�NRPPHU�UHJXOHULQJ�L�PHGI¡U�DI�'87�PY��)LQDQVLH�

ULQJVORIWHW�IRUGHOHV�PHOOHP�UHJLRQHUQH�Sn�VDPPH�YLV�VRP�EORNWLOVNXGGHW�IRU������

x ,����� HU���PLD��NU��DI�UHJLRQHUQHV�EORNWLOVNXG�EHWLQJHW�DI�UHJLRQHUQHV�DIWDOHRYHUKROGHOVH�L�GULIWVEXGJHW�

WHUQH�IRU�������+HUXGRYHU�YLO�HQ�RYHUVNULGHOVH�DI�GULIWVEXGJHWWHUQH�L�UHJQVNDEHW�IRU����� LQGHE UH�HQ�

PRGUHJQLQJ�L�UHJLRQHUQHV�EORNWLOVNXG��

x (Q�DQGHO�DI�UHJLRQHUQHV�EORNWLOVNXG�L����� Sn�ò�PLD��NU��HU�EHWLQJHW�DI��DW�UHJLRQHUQHV�EXGJHWWHU�IRU�

���� OHYHU�RS�WLO�GHQ�DIWDOWH�UDPPH�IRU�DQO JVXGJLIWHU��HNVNO��XGJLIWHU�YHGU¡UHQGH�V\JHKXVE\JJHUL�

PHG�NYDOLWHWVIRQGVVW¡WWH��Sn����� PLD��NU��PHG�WLOO J�DI�DIO¡E�L������IUD�SXOMHU�DI�VWDWVOLJW�SURMHNWWLOVNXG�
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%RNV �

�NRQRPLVNH�IRUXGV WQLQJHU�YHGU¡UHUHQGH�UHJLRQDO�XGYLNOLQJ

x 'HU�HU�IDVWODJW�HW�PDNVLPDOW�QLYHDX�IRU�GH�UHJLRQDOH�QHWWRGULIWVXGJLIWHU�WLO�GHW�UHJLRQDOH�XGYLNOLQJVRPUn�

GH�L������Sn�������� PLR��NU���KYRUWLO�NRPPHU�UHJXOHULQJHU�L�PHGI¡U�DI�'87 PY�

x 'HW�VWDWVOLJH�EORNWLOVNXG�WLO�UHJLRQDO�XGYLNOLQJ�XGJ¡U�������� PLR��NU��L�������KYRUWLO�NRPPHU�UHJXOHULQJHU�

L�PHGI¡U�DI�'87 PY�

x )RU����� YLO�SULV� RJ�O¡QUHJXOHULQJ�LQGHE UH��DW�XGJDQJVSXQNWHW�IRU UHJLRQHUQHV�ELGUDJVIDVWV WWHOVH�

YLO�Y UH�HW�JUXQGELGUDJ�Sn���� NU� SU��LQGE\JJHU��VYDUHQGH�WLO������ PLR��NU��5HJXOHULQJHQ�HU�IDVWVDW�Sn�

EDVLV�DI�HW�VN¡Q�IRU�GHQ�UHJLRQDOH�SULV� RJ�O¡QXGYLNOLQJ�IUD�����������Sn���� SFW� 'HU�IRUHWDJHV�HQ�

PLGWYHMVUHJXOHULQJ DI�GHW�NRPPXQDOH�XGYLNOLQJVELGUDJ�IRU������VRP�I¡OJH�DI�$IWDOH�PHOOHP�UHJHULQJHQ�

RJ�'DQVN�)RONHSDUWL�RP�IRUHQNOLQJ�DI�HUKYHUYVIUHPPHV\VWHPHW�DI�PDM������

1HWWRGULIWVXGJLIWHUQH�HU�IDVWODJW�PHG�XGJDQJVSXQNW�L�GHW�YHGWDJHGH�GHOORIW�IRU�UHJLRQDO�XGYLNOLQJ�L�SHULRGHQ�

�����WLO�������'HW�EHP UNHV��DW�GHU�WDJHV�K¡MGH�IRU�$IWDOH�RP�IRUHQNOLQJ�DI�HUKYHUYVIUHPPHV\VWHPHW��

KYLONHW�LQGHE UHU�HQ�RSJDYHRPO JQLQJ�VYDUHQGH�WLO�HQ�UHGXNWLRQ�Sn�����PLR��NU��%HO¡EHW�RSWDJHV�Sn�ORY�

RJ�FLUNXO UHSURJUDPPHW�IRU������������6RP�NRQVHNYHQV�KHUDI�UHJXOHUHV�RPSULRULWHULQJVELGUDJHW�IRU������

RJ�IUHP�IRUKROGVP VVLJW�VYDUHQGH�WLO���PLR��NU�

%RNV �

�YULJH�¡NRQRPLVNH�IRUXGV WQLQJHU

x 3ULV� RJ�O¡QXGYLNOLQJHQ�Sn�VXQGKHGVRPUnGHW�IUD���������� HU�IDVWVDW�WLO�����SFW��HNVNO��PHGLFLQ��

x 3ULV� RJ�O¡QXGYLNOLQJHQ IRU GHW UHJLRQDOH XGYLNOLQJVRPUnGH HU�IUD���������� IDVWVDW�WLO���� SFW��

x 3ULV� RJ�O¡QXGYLNOLQJHQ�IRU�GHW�VDPOHGH�UHJLRQDOH�RPUnGH�IUD���������� HU�IDVWVDW�WLO���� SFW��LQNOXVLY�

PHGLFLQ��

x 3ULV� RJ�O¡QXGYLNOLQJHQ�IRU�DQO JVXGJLIWHUQH IUD���������� HU IDVWVDW�WLO���� SFW��
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%LODJ����3ULQFLSSHU�IRU�
XGEHWDOLQJ�DI�GHQ�VWDWVOLJH��
DNWLYLWHWVEHVWHPWH�SXOMH
'HW�VWDWVOLJH��DNWLYLWHWVEHVWHPWH�WLOVNXG�Sn�V\JHKXVRPUnGHW�XGJ¡U�L������������� PLR��NU��Sn�
ODQGVSODQ��0LGOHUQH�XGEHWDOHV�PHG����SFW��'5*�'$*6�WDNVW�LQNO��NRPPXQDOW�DNWLYLWHWVELGUDJ�

'HU�NDQ�pQ�JDQJ�KYHUW�nU�����PDM�WLO�LNUDIWWU GHOVH����MXOL��XGPHOGHV�EXGJHWWDNVWHU�IRU�Q\H�
EHKDQGOLQJHU�PY��DI�Y VHQWOLJW�RPIDQJ�RJ�EHW\GQLQJ��7DNVWV\VWHPHW�NDQ�KHUXGRYHU�HIWHU�
Q UPHUH�DIWDOH�PHOOHP�'DQVNH�5HJLRQHU��6XQGKHGV� RJ��OGUHPLQLVWHULHW�RJ�./�MXVWHUHV�IRU�
LQGI¡UHOVH�DI�PHJHW�Y VHQWOLJH��Q\H�EHKDQGOLQJVWLOEXG�HOOHU�IRU�RPO JQLQJHU�DI�Y VHQWOLJ�
¡NRQRPLVN�EHW\GQLQJ�IRU�V\JHKXVHQH�

' NQLQJVRPUnGH�IRU�SXOMHPLGOHUQH�
$NWLYLWHWVSXOMHQ�YHGU¡UHU�DO�VRPDWLVN�V\JHKXVEHKDQGOLQJ��GHU�IRUHJnU�DPEXODQW�HOOHU�XQGHU�
LQGO JJHOVH��RJ�VRP�ILQDQVLHUHV�DI�HQ�V\JHKXVUHJLRQ�YHG�HJQH�HOOHU�IUHPPHGH�V\JHKXVH��Sn�
SULYDWH�NOLQLNNHU�PY��$OWHUQDWLY�RJ�HNVSHULPHQWHO�EHKDQGOLQJ�Sn�SULYDWH�V\JHKXVH�PY��HU�XQG�
WDJHW� 'HVXGHQ�LQGJnU�HQ�U NNH�Q UPHUH�GHILQHUHGH�\GHOVHU�Sn�VSHFLDOO JHRPUnGHW��VRP�
VXEVWLWXHUHU�V\JHKXVEHKDQGOLQJ��

8GEHWDOLQJ�RJ�IRUGHOLQJ�DI�SXOMHQ�Sn�UHJLRQHU
5HJLRQHUQHV�DNWLYLWHWVEHVWHPWH�WLOVNXG�Sn�L�DOW�������� PLR��NU��IRU������XGEHWDOHV�D�FRQWR�L�
���GHO�UDWHU�RJ�RSJ¡UHV�HQGHOLJW�YHG�XGJDQJHQ�DI����NYDUWDO������Sn�JUXQGODJ�DI�GHQ�DNWLYLWHW�
L�UHJLRQHUQH��VRP�HU�LQGEHUHWWHW�VHQHVW�GHQ�����PDUWV�������'H�VWDWVOLJH�DNWLYLWHWVPLGOHU�
IRUGHOHV�PHOOHP�UHJLRQHUQH�HIWHU�VDPPH�Q¡JOH�VRP�EORNWLOVNXGGHW�WLO�UHJLRQHUQHV�VXQGKHGV�
XGJLIWHU�

6XQGKHGV� RJ��OGUHPLQLVWHULHW�RJ�'DQVNH�5HJLRQHU�HU�HQLJH�RP�YLJWLJKHGHQ�DI��DW�GHU�KYHU�
GHQ�����L�PnQHGHQ�IRUHOLJJHU�RSJ¡UHOVHU�DI�DNWLYLWHW�PY��WLO�UHJLRQHUQH�

2SJ¡UHOVH�DI�EDVHOLQH�PY��IRU�GH�VWDWVOLJH�DNWLYLWHWVSXOMHU
'HQ�IRUHO¡ELJH�EDVHOLQH�IRU������HU��������� PLR��NU��������WDNVWV\VWHP���0HWRGHQ�WLO�EHUHJ�
QLQJ�DI�GHQ�IRUHO¡ELJH�EDVHOLQH�HU�DIWDOHNRQVLVWHQW�RJ�HU�

�� 'HQ�IDNWLVNH�DNWLYLWHW�L������RSJMRUW�L�WDNVWV\VWHP�������1HGNRUULJHUHW�IRU�PHUDNWLYLWHW�L�
�����XGRYHU�IRUXGVDW�QLYHDX L������PHG�����SFW�

�� 3URGXNWLRQVY UGLHQ�HIWHU�SNW����WLOO JJHV�GHQ�IRUXGVDWWH�DNWLYLWHWVVWLJQLQJ�IUD������WLO�
�����Sn�����SFW��

�� 3URGXNWLRQVY UGLHQ�HIWHU�SNW����WLOO JJHV�GHQ�IRUXGVDWWH�DNWLYLWHWVVWLJQLQJ�IUD������WLO�
�����Sn�����SFW�

�� 3URGXNWLRQVY UGLHQ�DI�GH�VWDWVOLJH�DNWLYLWHWVDIK QJLJH�PLGOHU�L������Sn�L�DOW�������� PLR��
NU������SO��IUDWU NNHV�SURGXNWLRQVY UGLHQ�HIWHU�SNW������IRU�DW�GDQQH�EDVHOLQH��
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6XQGKHGV� RJ��OGUHPLQLVWHULHW�EHUHJQHU�RJ�XGPHOGHU�HQ�HQGHOLJ�EDVHOLQH�IRU������SU��MDQXDU�
������'HQ�IRUHO¡ELJH�EDVHOLQH�HU�NRUULJHUHW�IRU�QHWWREXGJHWYLUNQLQJHQ�DI�SXOMHU�L�ILQDQVORYHQ�
IRU������KYLONHW�XGJ¡U������L������PLR�NU��IUD�.U IWSODQ�,9�VDPW�����PLR�NU�L������YHGU��EH�
KDQGOLQJVUHW��VDPW�HIIHNWLYLVHULQJVJHYLQVWHU�IUD�NYDOLWHWV IRQGVE\JJHULHUQH�Sn�����PLR��NU��IRU�
������)DVWV WWHOVH�DI�GHQ�IRUHO¡ELJH�EDVHOLQH�IRU������VNHU�Sn�EDJJUXQG�DI�6XQGKHGVGDWD�

VW\UHOVHQV Q\H�'5*�WDNVWV\VWHP�IRU�������VRP�XGPHOGHV�HQGHOLJW�XOWLPR�������GHQ�HQGHOLJH�

EDVHOLQH�IRU������EHURU�KHUSn�

%DVHOLQH�IRU������IRUGHOHV�PHOOHP�UHJLRQHUQH�PHG�HQ�Q¡JOH��GHU�VYDUHU�WLO�GHUHV�IDNWLVN�UHDOL�
VHUHGH�DNWLYLWHW�L������RSJMRUW�YHG�WDNVWV\VWHP�������

9 UGLHQ�DI�DNWLYLWHWVWLOVNXGGHQH�IRU������NDQ�NRUULJHUHV�IRU�NRGH QGULQJHU�HOOHU�Q\�UHJLVWUH�
ULQJVSUDNVLV�L�WDNVWV\VWHP�������GHU�JHQQHPI¡UHV�HIWHU����PDM�������.RUUHNWLRQHUQH�KDU�WLO�
IRUPnO�DW�LGHQWLILFHUH�V\JHKXVHQHV�IDNWLVNH�DNWLYLWHW�RYHU�EDVHOLQH�L�IRUKROG�WLO�nUHW�I¡U��KHUXQG�
HU�VLNUH�NRQVLVWHQV�RYHU�WLG�L�GHQ�DNWLYLWHW��VRP�OLJJHU�WLO�JUXQG�IRU�WLOVNXGGHW�

9 UGLHQ�DI�DNWLYLWHWVWLOVNXGGHQH�IRU������NDQ�NRUULJHUHV�IRU�VWUXNWXURPO JQLQJHU�KHUXQGHU�WLO�
RPNRVWQLQJVHIIHNWLYH�LNNH�WDNVWE UHQGH�DNWLYLWHWHU�L�V\JHKXVY VHQHW�PY��L�KHQKROG�WLO�6XQG�
KHGV� RJ��OGUHPLQLVWHULHW�UHWQLQJVOLQMHU�KHUIRU��5HJLRQHUQH�NDQ�O¡EHQGH�IUHPVHQGH�DQV¡J�
QLQJ�RP�MXVWHULQJHU DI�DNWLYLWHWVRSJ¡UHOVHQ��GRJ�VHQHVW�GHQ����IHEUXDU�������

'HU�IDVWO JJHV�L������HW�ORIW�RYHU�GHQ�JHQQHPVQLWOLJH�Y UGLVWLJQLQJ�SU��NRQWDNW�Sn�����SFW��

9HG�)RONHWLQJHWV�WLOVOXWQLQJ�IRUXGV WWHV�DNWLYLWHWVSXOMHQ�SU�����MDQXDU������HUVWDWWHW�DI�Q\�
1 UKHGVILQDQVLHULQJ��(YHQWXHOW�XIRUEUXJWH�DNWLYLWHWVSXOMHPLGOHU�YHGU�������WLOEDJHI¡UHV�WLO�
VWDWHQ�
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%LODJ����'H�UHJLRQDOH�
NRQVHNYHQVHU�YHG�DIWDOH�RP�
HUKYHUYVIUHPPH
/

0HG�$IWDOH�RP�IRUHQNOLQJ�DI�HUKYHUYVIUHPPHV\VWHPHW�DI�����PDM����� UHGXFHUHV�DQWDOOHW�DI�
SROLWLVN�DQVYDUOLJH�QLYHDXHU IUD WUH�WLO�WR��pW�GHFHQWUDOW�NRPPXQDOW�IRUDQNUHW�QLYHDX RJ�VWDWHQ��
6WUXNWXUIRQGVPLGOHUQH�VDPOHV�RJ XGP¡QWHV IUHPRYHU�DI�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHO�
VH�

6RP�I¡OJH�DI�DIWDOHQ�RP�HQ�IRUHQNOLQJ�DI�HUKYHUYVIUHPPH�DIVN UHV�UHJLRQHUQH�IUD�IUHPRYHU�
DW�XGI¡UH�HQ�HJHQ�HUKYHUYVIUHPPHLQGVDWV��'HW�J OGHU�RJVn�LQGHQ�IRU�WXULVPH��'H�UHJLRQDOH�
Y NVWIRUD�QHGO JJHV�RJ�HUVWDWWHV�DI�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH��5HJLRQHUQH
UHSU VHQWHUHV L�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH�RJ�L�(UKYHUYVKXVHQHV�EHVW\UHOVHU��
+HULJHQQHP�NDQ�UHJLRQHUQH�ELGUDJH�WLO�GHW�VWUDWHJLVNH�DUEHMGH�PHG�GHQ�GHFHQWUDOH�HUKYHUYV�
IUHPPHLQGVDWV�RJ�GHUYHG�EO�D��VLNUH�VDPPHQK QJ�WLO�GH�¡YULJH�UHJLRQDOH�XGYLNOLQJVRSJDYHU�

'H�QXY UHQGH�UHJLRQDOH�Y NVW� RJ�XGYLNOLQJVVWUDWHJLHU�WLOSDVVHV�L�IRUKROG�WLO�GHQ�IRUP��VRP�
GH�KDU�L�GDJ��RJ�YLO�VnOHGHV�Y UH�PLQGUH�RPIDWWHQGH��5HJLRQHUQH�NDQ�IUHPRYHU�XGDUEHMGH�HQ�
XGYLNOLQJVVWUDWHJL��GHU�RPIDWWHU�UHJLRQHUQHV�RSJDYHU�LQGHQ�IRU�UHJLRQDO�XGYLNOLQJ��NROOHNWLY�
WUDILN��NXOWXUHO�YLUNVRPKHG��XGGDQQHOVH�RJ�PLOM¡ VDPW�L�WLONQ\WQLQJ�KHUWLO�GHQ�IUHPWLGLJH�XGYLN�
OLQJ�L�UHJLRQHQ��LQIUDVWUXNWXU��XGYLNOLQJ�L�\GHURPUnGHUQH��QDWXU�RJ�UHNUHDWLYH�IRUPnO��JU¡Q�
RPVWLOOLQJ�RJ�NOLPDWLOSDVQLQJ�VDPW�HYW��JU QVHRYHUVNULGHQGH�VDPDUEHMGHU��'HW�IRUXGV WWHV��
DW�DVSHNWHU�YHGU��HUKYHUY��WXULVPH�RJ�Y NVW�LNNH�LQGJnU�

'H�Q\H�UHJLRQDOH�XGYLNOLQJVVWUDWHJLHU�XGDUEHMGHV XQGHU�KHQV\QWDJHQ�WLO�'DQPDUNV�(UKYHUYV�
IUHPPHEHVW\UHOVHV�VWUDWHJL�IRU�GHQ�GHFHQWUDOH�HUKYHUYVIUHPPHLQGVDWV��

$IWDOHQ� QGUHU�LNNH�Sn�HNVLVWHUHQGH�KMHPOHU�L�¡YULJ�ORYJLYQLQJ�WLO�DW�DQV¡JH�RP�PLGOHU�RJ�
GHOWDJH�L�SURMHNWHU��VRP�EO�D��VW¡WWHV�DI�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH��

5HJLRQHUQH�InU�GHVXGHQ�L�GHQ�Q\H�KRYHGORY�RP�HUKYHUYVIUHPPH�DGJDQJ�WLO�LQGHQ�IRU�GH�
UHJLRQDOH�XGYLNOLQJVRPUnGHU��NROOHNWLY�WUDILN��XGGDQQHOVH��NXOWXU�RJ�PLOM¡��L�UHOHYDQW�RPIDQJ�DW�
DQV¡JH�RJ�GHOWDJH�L�SURMHNWHU�LJDQJVDW�DI�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH��VRP�OHG�L�
GHQQHV�RSJDYH�PHG�DW�IUHPPH�Y NVW�RJ�HUKYHUYVXGYLNOLQJ�L�KHOH�'DQPDUN��KHUXQGHU�ILQDQ�
VLHUHW�DI�(8¶V�VWUXNWXUIRQGH�

+HUXGRYHU�InU�UHJLRQHUQH�L�GHQ�Q\H�ORY�V UVNLOW�KMHPPHO�WLO�DW�DQV¡JH�RJ�GHOWDJH�L�SURMHNWHU�
RP�NYDOLILFHUHW�DUEHMGVNUDIW�XQGHU�(8¶V�6RFLDOIRQG�LJDQJVDW�DI�'DQPDUNV�(UKYHUYVIUHPPHEH�
VW\UHOVH��EO�D��PHG�KHQEOLN�Sn�DW�NXQQH�ELGUDJH�WLO�DW�VNDEH�SDUWQHUVNDEHU�PHOOHP�XGGDQQHO�
VHVLQVWLWXWLRQHU��YLUNVRPKHGHU��P\QGLJKHGHU�PY��RP�NYDOLILFHUHW�DUEHMGVNUDIW�
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5HJLRQHUQH�NDQ�IRUWVDW�GHOWDJH�L�RJ�PHGILQDQVLHUH�LQGVDWVHU�YHGU��JU QVHRYHUVNULGHQGH�
VDPDUEHMGHU�L�PHGI¡U�DI�GH�RSJDYHU��VRP�UHJLRQHUQH�KDU�KMHPPHO�WLO�JHQQHP�DQGHQ�ORYJLY�
QLQJ��,I¡OJH�GHQ�SROLWLVNH�DIWDOH�RP�IRUHQNOLQJ�DI�HUKYHUYVIUHPPHV\VWHPHW�YLO JU QVHRYHUVNUL�
GHQGH�VDPDUEHMGHU NXQQH�IRUWV WWH�XQGHU�GHQ�Q\H�VWUXNWXU��5HJLRQHUQH�NDQ�IRUWVDW�Y UH�
KMHPVWHG�IRU�I OOHVVHNUHWDULDWHU�Sn�LQWHUUHJ�RJ�NDQ�Y UH�IRUYDOWQLQJVP\QGLJKHG�Sn�ELODWHUDOH�
LQWHUUHJ�SURJUDPPHU�

.RQVHNYHQVHU�IRU�ORYJLYQLQJHQ
5HJHULQJHQ�YLO�IUHPV WWH�ORYIRUVODJ�PKS��DW�GHU�L�ORY�RP�HUKYHUYVIUHPPH�HIWHU�I¡OJHQGH�
PRGHO�VLNUHV�KMHPPHO�WLO�DW�UHJLRQHUQH�NDQ�XGDUEHMGH�GH�UHJLRQDOH�XGYLNOLQJVVWUDWHJLHU�

�� 5HJLRQVUnGHW�NDQ�YHGWDJH�HQ�UHJLRQDO�XGYLNOLQJVVWUDWHJL�GHU�RPIDWWHU UHJLRQHUQHV�RSJD�
YHU�LQGHQ�IRU�UHJLRQDO�XGYLNOLQJ��.ROOHNWLY�WUDILN��NXOWXUHO�YLUNVRPKHG��XGGDQQHOVH�RJ�PLOM¡
VDPW�L�WLONQ\WQLQJ�KHUWLO�GHQ�IUHPWLGLJH�XGYLNOLQJ�L�UHJLRQHQ��LQIUDVWUXNWXU��XGYLNOLQJ�L�\GHU�
RPUnGHUQH��QDWXU�RJ�UHNUHDWLYH�IRUPnO��JU¡Q�RPVWLOOLQJ�RJ�NOLPDWLOSDVQLQJ�VDPW�HYW��JU Q�
VHRYHUVNULGHQGH�VDPDUEHMGHU��'HW�IRUXGV WWHV��DW�DVSHNWHU�YHGU��HUKYHUY��WXULVPH�RJ�
Y NVW�LNNH�LQGJnU��'HU�NDQ�XQGHU�GHW�ORYIRUEHUHGHQGH�DUEHMGH�RJ�XQGHU�ORYEHKDQGOLQJHQ�
VNH�WLOSDVQLQJHU KHUWLO�

�� (QGYLGHUH�NDQ GHQ�UHJLRQDOH�XGYLNOLQJVVWUDWHJL�LQGHKROGH�HQ�UHGHJ¡UHOVH�IRU�GH�LQLWLDWLYHU��
VRP�UHJLRQVUnGHW�YLO�IRUHWDJH�VRP�RSI¡OJQLQJ�Sn�VWUDWHJLHQ�

�� 'HQ�UHJLRQDOH�XGYLNOLQJVVWUDWHJL�VNDO�XGDUEHMGHV�L�VDPDUEHMGH�PHG�UHOHYDQWH�ORNDOH��
UHJLRQDOH RJ�VWDWVOLJH�LQWHUHVVHQWHU�

�� ,QGHQ�YHGWDJHOVHQ�DI�GHQ�UHJLRQDOH�XGYLNOLQJVVWUDWHJL�VNDO�UHJLRQVUnGHW�IRUHWDJH�HQ�RI�
IHQWOLJ�K¡ULQJ�DI�XGNDVW�WLO�VWUDWHJLHQ��5HJLRQVUnGHW�IDVWV WWHU�HQ�IULVW�Sn�PLQGVW���XJHU�IRU�
IUHPV WWHOVH�DI�NRPPHQWDUHU��2IIHQWOLJJ¡UHOVH NDQ�VNH�XGHOXNNHQGH�GLJLWDOW�

�� 5HJLRQHUQH VNDO�VRP�OHG�L�XGDUEHMGHOVH�DI�RJ�RSI¡OJQLQJHQ�Sn�GHQ�UHJLRQDOH�XGYLNOLQJV�
VWUDWHJL�LDJWWDJH UDPPHEHWLQJHOVHUQH IRU�GH�UHJLRQDOH�XGYLNOLQJVRPUnGHU��NROOHNWLY�WUDILN��
NXOWXUHO�YLUNVRPKHG��XGGDQQHOVH�RJ�PLOM¡�

�� 5HJLRQVUnGHW�NDQ�LY UNV WWH�RJ�PHGILQDQVLHUH�LQGVDWVHU��VRP�PHGYLUNHU�WLO�DW�UHDOLVHUH�
GHQ�UHJLRQDOH�XGYLNOLQJVVWUDWHJL��LQGHQ�IRU�GH�HNVLVWHUHQGH�UDPPHU�IRU RSJDYHYDUHWDJHO�
VHQ�LQGHQ�IRU�NROOHNWLY�WUDILN��NXOWXU�PLOM¡�RJ�XGGDQQHOVH�

�� 5HJLRQHUQH NDQ�Sn�GH�RPUnGHU��VRP�LQGJnU�L�GHQ�UHJLRQDOH�XGYLNOLQJVVWUDWHJL��VDPDUEHM�
GH�PHG�WLOJU QVHQGH�ODQGHV�P\QGLJKHGHU�RJ�RUJDQLVDWLRQHU�

�� 5HJLRQHUQH�ELGUDJHU�WLO�GHQ�VDPOHGH�GHFHQWUDOH�HUKYHUYVIUHPPHVWUDWHJL�JHQQHP�UHSU �
VHQWDWLRQ�L�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH�RJ L�(UKYHUYVKXVHQHV�EHVW\UHOVHU� +HUL�
JHQQHP�NDQ�UHJLRQHUQH�ELGUDJH�WLO�GHW�VWUDWHJLVNH�DUEHMGH�PHG�GHQ�GHFHQWUDOH�HUKYHUYV�
IUHPPHLQGVDWV�RJ�GHUYHG�EO�D��VLNUH�VDPPHQK QJ�WLO�GH�¡YULJH�UHJLRQDOH�XGYLNOLQJVRSJD�
YHU�
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)¡OJHQGH�YLO�OLJHOHGHV�EOLYH�UHIOHNWHUHW��MI��RYHQIRU�

x 5HJLRQHUQH�NDQ�LQGHQ�IRU�GH�UHJLRQDOH�XGYLNOLQJVRPUnGHU��NROOHNWLY�WUDILN��XGGDQQHOVH��
NXOWXU�RJ�PLOM¡��L�UHOHYDQW�RPIDQJ�DQV¡JH�RJ�GHOWDJH�L�SURMHNWHU�LJDQJVDW�DI�'DQPDUNV�(U�
KYHUYVIUHPPHEHVW\UHOVH��KHUXQGHU�ILQDQVLHUHW�DI�(8¶V�VWUXNWXUIRQGH�

x 5HJLRQHUQH�NDQ�GHVXGHQ�DQV¡JH�RJ�GHOWDJH�L�SURMHNWHU�RP�NYDOLILFHUHW�DUEHMGVNUDIW�XQGHU�
(8¶V�6RFLDOIRQG�LJDQJVDW�DI�'DQPDUNV�(UKYHUYVIUHPPHEHVW\UHOVH�

5HJLRQDOH�PHGDUEHMGHUH
'HU�VNDO VLNUHV HQ�KXUWLJ�DINODULQJ�IRU�PHGDUEHMGHUH�RJ�LQVWLWXWLRQHU�VDPW�HQ�VPLGLJ�RYHUJDQJ�
WLO�GHQ�Q\H�RUJDQLVHULQJ�DI�RPUnGHW�SU�����MDQXDU������ 5HJLRQHUQH�LGHQWLILFHUHU�KXUWLJVW�PX�
OLJW��KYLONH�PHGDUEHMGHUH��GHU�YLO�Y UH�EHU¡UW��'H�EHU¡UWH��NYDOLILFHUHGH�PHGDUEHMGHUH�YLO�HIWHU�
DQV¡JQLQJ�EOLYH�LQGNDOGW�WLO�VDPWDOH�YHG�Q\DQV WWHOVHU�WLO�VHNUHWDULDWHW�XQGHU�'DQPDUNV�(U�
KYHUYVIUHPPHEHVW\UHOVH��

�NRQRPL
'HQ�SROLWLVNH�DIWDOH�RP�HUKYHUYVIUHPPH�IULJ¡U�����PLR��NU��SU�����MDQXDU�������'HW�VNHU�L�
RYHUHQVVWHPPHOVH�PHG�'87�SULQFLSSHW�VRP�HQ�NRQVHNYHQV�DI��DW�UHJLRQHUQHV�ORYEHVWHPWH�
RSJDYHU�LQGHQ�IRU�HUKYHUYVIUHPPH�RJ�WXULVPH�RYHUJnU�WLO�DQGUH�DNW¡UHU�L�KHQKROG�WLO�$IWDOH�RP�
IRUHQNOLQJ�DI�HUKYHUYVIUHPPH���/RY QGULQJHUQH�RSWDJHV�Sn�ORY� RJ�FLUNXO UHSURJUDPPHW�IRU�
����������PHG�RYHQVWnHQGH�¡NRQRPL�


