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.RPPXQIXOOPlNWLJH�lU�NRPPXQHQV�EHVOXWDQGH�I|UVDPOLQJ��)XOOPlNWLJH�EHVWnU�DY����I|UWURHQGHYDOGD�
OHGDP|WHU��.RPPXQIXOOPlNWLJH�WLOOVlWWHU�NRPPXQVW\UHOVH�RFK�GH�QlPQGHU�VRP�XW|YHU�VW\UHOVHQ�EHK|YV�
I|U�DWW�IXOOJ|UD�NRPPXQHQV�XSSJLIWHU��'HW�lU�IXOOPlNWLJH�VRP�EHVWlPPHU�QlPQGHUQDV�YHUNVDPKHWVRP�
UnGHQ�RFK�LQE|UGHV�I|UKnOODQGHQ�

*HQRP�DYWDO�VDPYHUNDU�gYHUI|UP\QGDUQD�L�8GGHYDOOD��/\VHNLO��)lUJHODQGD��6WU|PVWDG��7DQXP��6RWHQlV��
0XQNHGDO�RFK�0HOOHUXG�RFK�KDU�HWW�JHPHQVDPW�NRQWRU�L�8GGHYDOOD��GlU�8GGHYDOOD�lU�YlUGNRPPXQ��gYHU�
I|UP\QGDUHQ�lU�HQ�NRPPXQDO�P\QGLJKHW�VRP�KDU�WLOO�XSSJLIW�DWW�XW|YD�WLOOV\Q�|YHU�I|UP\QGDUH��I|UYDOWDUH�
RFK�JRGH�PlQ��)XOOPlNWLJH�YlOMHU�|YHUI|UP\QGDUHQ�Sn�I\UD�nU��/lQVVW\UHOVHQ�XW|YDU�WLOOV\Q�|YHU�YHUNVDP�
KHWHQ�

.RPPXQHUQD�KDU�GHW�IXOOD�DQVYDUHW�I|U�JHQRPI|UDQGH�DY�DOOPlQQD�YDO�WLOO�ULNVGDJ��ODQGVWLQJ��NRPPXQ�
IXOOPlNWLJH�RFK (8�SDUODPHQWHW��)|U�GHWWD�InU�NRPPXQHUQD�HWW�DQSDVVDW�VWDWVELGUDJ��8QGHU�nUHW�NRPPHU�
ULNVGDJVYDO�DWW�VNH�

'HQ�NRPPXQDOD�UHYLVLRQHQ�lU�REHURHQGH�RFK�JUDQVNDU�Sn�NRPPXQIXOOPlNWLJHV�XSSGUDJ�RFK�GlULJHQRP�
LQGLUHNW�RFNVn�I|U�PHGERUJDUQD��0HG�VLQ�JUDQVNQLQJ�ELGUDU�UHYLVLRQHQ�WLOO�DWW�YlUQD�RFK�XWYHFNOD�GHPR�
NUDWL��UlWWVVlNHUKHW�RFK�HIIHNWLYLWHW�
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*HQRP�DYWDO�VDPYHUNDU�gYHUI|UP\QGDUQD�L�8GGHYDOOD��/\VHNLO��)lUJHODQGD��6WU|PVWDG��7DQXP��6RWHQlV��
0XQNHGDO�RFK�0HOOHUXG�RFK�KDU�HWW�JHPHQVDPW�NRQWRU�L�8GGHYDOOD��GlU�8GGHYDOOD�lU�YlUGNRPPXQ��gYHU�
I|UP\QGDUHQ�lU�HQ�NRPPXQDO�P\QGLJKHW�VRP�KDU�WLOO�XSSJLIW�DWW�XW|YD�WLOOV\Q�|YHU�I|UP\QGDUH��I|UYDOWDUH�
RFK�JRGH�PlQ��)XOOPlNWLJH�YlOMHU�|YHUI|UP\QGDUHQ�Sn�I\UD�nU��/lQVVW\UHOVHQ�XW|YDU�WLOOV\Q�|YHU�YHUNVDP�
KHWHQ�

gYHUI|UP\QGDUHQV�KXYXGXSSJLIW�lU�DWW�YDUD�VDPKlOOHWV�VW|GIXQNWLRQ�I|U�SHUVRQHU�VRP�LQWH�NDQ�KlYGD�VLQ�
UlWW�HOOHU�WD�WLOOYDUD�VLQD�LQWUHVVHQ��'HQQD�P\QGLJKHW�WLOOVHU�DWW�SHUVRQHU�VRP�Sn�JUXQG�DY�nOGHU��VMXNGRP��
I|UVYDJDW�KlOVRWLOOVWnQG��SV\NLVN�VW|UQLQJ�HOOHU�OLNQDQGH�InU�KMlOS�DY�JRG�PDQ�HOOHU�I|UYDOWDUH�I|U�DWW�VN|WD�
HNRQRPL�RFK�DQQDW�Vn�DWW�YDUGDJHQ�IXQJHUDU�EUD��gYHUI|UP\QGDUHQ�KDU�RFNVn�VRP�XSSJLIW�DWW�EHYDND�GH�
PLQGHUnULJDV�UlWW�L�VDPKlOOHW��'HW�NDQ�JlOOD�UlWWVKDQGOLQJDU�YLG�N|S�DY�IDVWLJKHW�HOOHU�ERVWDGVUlWW��GHO�L�
G|GVER�HOOHU�RP�EDUQHW�VDNQDU�I|UP\QGDUH�I|UlOGUDU�

,QULNWQLQJVPnO�RFK�DQDO\V

$QDO\V�YHUNVDPKHW

gYHUI|UP\QGDUHQ�IO\WWDU�EHVOXWVUlWWHQ�IUnQ�VLJ�VMlOY�WLOO�GHOHJDWHQ�± 6DPYHUNDQGH�|YHUI|UP\QGDUH�8GGH�
YDOOD��VRP�WUlGHU�L�gYHUI|UP\QGDUHQV�VWlOOH��$OO�KDQGOlJJQLQJHQ�VNHU�L�8GGHYDOOD�NRPPXQ�

'HQ���MXOL������NRP�HQ�Q\�ODJVWLIWQLQJ�DQJnHQGH�IXOOPDNWHU��0DQ�KDU�QX�P|MOLJKHW�DWW�VNULYD�HQ�IUDPWLGV�
IXOOPDNW��GHWWD�LQQHElU�DWW�HQ�SHUVRQ�NDQ�VNULYD�HQ�IXOOPDNW�DWW�DQYlQGD�L�IUDPWLGHQ��RP�EHKRY�XSSVWnU��
'HWWD�NDQ�LQQHElUD�DWW�DQWDOHW�JRGH�PlQ�PLQVNDU�QnJRW��PHQ�QnJRQ�I|UlQGULQJ�NDQVNH�LQWH�PlUNV�I|UUlQ�
RP�QnJUD�nU�

8QGHU�IHEUXDUL�KDU�HQ�XWELOGQLQJ�I|U�JRGH�PlQ�RFK�DQGUD LQWUHVVHUDGH�JHQRPI|UWV�L�8GGHYDOOD�

,�GDJVOlJHW�lU�YHUNVDPKHWHQ�L�VWRUW�VHWW�RI|UlQGUDG�MlPI|UW�PHG������

$QDO\V�HNRQRPL

)|U�QlUYDUDQGH�ILQQV�LQJD�HQVDPNRPPDQGH�EDUQ PHG�JRGH�PlQ�VRP�RPIDWWDV�DY�VFKDEORQHQ�HOOHU�VRP�
GHW�EHK|YHU nWHUV|NDV�PHGHO�I|U�

9HUNVDPKHWHQ�U\PV�LQRP�EXGJHW�

cWJlUGHU�I|U�DWW�NRPPD�L�EDODQV

9HUNVDPKHWHQ�lU�L�EDODQV�
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,�YDUMH�NRPPXQ�VND�GHW�ILQQDV�HQ�YDOQlPQG�VRP�lU�ORNDO�YDOP\QGLJKHW��9DOQlPQGHQ�DQVYDUDU�I|U�GHW�
SUDNWLVND�JHQRPI|UDQGHW�DY�GH�DOOPlQQD�YDOHQ�L�NRPPXQHQ��ULNVGDJ��ODQGVWLQJ��NRPPXQ���IRONRPU|VW�
QLQJDU�HQOLJW�IRONRPU|VWQLQJVODJHQ��YDO�I|UDQOHGGD�DY�(8�PHGOHPVNDSHW�PHG�PHUD�VDPW�IRONRPU|VWQLQJ�
DU�L�NRPPXQHQ�
0HG�DQOHGQLQJ�DY�RPYDOHW�WLOO�)DOXQV�NRPPXQIXOOPlNWLJH�DQRUGQDGHV�I|UWLGVU|VWQLQJ�L�HQ�ORNDO�LQRP�0HO�
OHUXGV�NRPPXQ�PHOODQ����PDUV�RFK���DSULO�������0HGERUJDUNRQWRUHW�YDU�I|UWLGVU|VWQLQJVORNDO�RFK�LQQH�
EDU�SHUVRQDOSODQHULQJ�RFK�EHPDQQLQJ�DY�ORNDOHQ��EHVWlOOQLQJ�RFK�LRUGQLQJVVWlOODQGH�DY�YDOPDWHULDO�VDPW�
NRPPXQLNDWLRQ��.RPPXQHQ�KDU�nWHUV|NW�PHGHO�IUnQ�VWDWVELGUDJHW�PHG�DQOHGQLQJ�DY�RPYDO�)DOXQ�XWLIUnQ�
9DOP\QGLJKHWHQV�ULNWOLQMHU�
6|QGDJHQ�GHQ����PDM�YDU�GHW�YDO�WLOO�(XURSDSDUODPHQWHW��)|UWLGVU|VWQLQJHQ�VWDUWDGH�RQVGDJHQ�GHQ���PDM��
.RPPXQHQ�InU�HWW�VWDWVELGUDJ�I|U�DUEHWHW�PHG�(8�YDOHW��3n�JUXQG�DY�HWW�Q\WW�NUDY�RP�DWW�YDOVHGODUQD�VND�
DYVNlUPDV�InU�GH�NRPPXQHU�VRP�NODUUDSSRUWHUDW�VLQD�YDOORNDOHU�LQRP�DQJLYHQ�WLG�lYHQ�DWW�In�HWW�VWDWVEL�
GUDJ�I|U�DYVNlUPQLQJ��,QI|U�I|UWLGVU|VWQLQJHQ�RFK�YDOGDJHQ�KDU�U|VWPRWWDJDUQD�XWELOGDWV�RFK�JHQRPI|UW�
JRGNlQW�WHVW��9DODUEHWHW�LQQHElU�lYHQ�DWW�NRPPXQHQ�EHK|YHU�NRPSOHWWHUD�9DOP\QGLJKHWHQV�NRPPXQL�
NDWLRQ�PHG�Q|GYlQGLJ�LQIRUPDWLRQ��W�H[��VnGDQW�VRP�U|U�GH�ORNDOD�I|UKnOODQGHQD��(Q�VlUVNLOG�VLGD�Sn�
NRPPXQHQV�ZHEESODWV�KDU�ODJWV�XSS�VDPW�KDU�DQQRQVHULQJ�VNHWW�L�0HOOHUXGV�Q\KHWHU�HQOLJW�YDOQlPQGHQV�
EHVOXW�

,QULNWQLQJVPnO�RFK�DQDO\V

$QDO\V�PnOXSSI\OOHOVH

9DOQlPQGHQ�KDU�LQJD�VlUVNLOGD�PnO��HQOLJW�NRPPXQHQV�VW\U� RFK�OHGQLQJVV\VWHP��I|U�VLQ�YHUNVDPKHW�

$QDO\V�YHUNVDPKHW

+DU�EOLYLW�JMRUW�
x (Q�Q\�YDOQlPQG�WLOOWUlGGH�L�E|UMDQ�DY�nUHW��1lPQGHQ�KDU�P|WWV�IHP�JnQJHU�XQGHU�������LQNO��YDO�

QlPQGHQV�SUHOLPLQlUD�U|VWUlNQLQJ�HIWHU�68�YDOHW�
x (Q�U|VWQLQJVORNDO�KDU RUGQDWV�PHG�DQOHGQLQJ�DY�RPYDOHW�WLOO�)DOXQV�NRPPXQIXOOPlNWLJH��bYHQ�RP�

LQJD�SHUVRQHU�U|VWDGH�KRV�RVV�LQQHElU�DUEHWHW�lQGn�VDPPD�SODQHULQJ��EHPDQQLQJ��NRPPXQLNDW�
LRQ�RFK�PDWHULDOKDQWHULQJ��'HW�VlUVNLOGD�IRNXV�YDOKDQGOlJJDUQD�lJQD�nW�DWW�VNDSD�VWUXNWXU�L�DUEH�
WHW�XQGHU������YDU�WLOO�VWRU�Q\WWD�lYHQ�L�GHWWD�DUEHWH�

x ���PDM�YDU�GHW�YDO�WLOO�(XURSDSDUODPHQWHW�PHG�I|UWLGVU|VWQLQJ�XQGHU�����YHFNRU��(IWHU�YDOHW�JH�
QRPI|UGHV�YDOQlPQGHQV�PRWWDJQLQJ�Sn�YDOQDWWHQ�VDPW�YDOQlPQGHQV�SUHOLPLQlUD�U|VWUlNQLQJ�
RQVGDJHQ�HIWHU�YDOHW��

x 9DOQlPQGHQ�RFK�YDOKDQGOlJJDUHQ�KDU�GHOWDJLW�YLG�OlQVVW\UHOVHQV�XWELOGQLQJ��
x 5|VWPRWWDJDUQD�KDU�I|URUGQDWV��XWELOGDWV�RFK�WHVWDW�
x 9DOQlPQGHQ�KDU�EHVOXWDW�RP�DQQRQVHULQJ��UXWLQHU�I|U�DUEHWHW�RFK�NRPPXQLNDWLRQVSODQ��
x 9DOQlPQGHQ�RFK�RUGI|UDQGHQD�L�GLVWULNWHQ�KDU�lJQDW�VlUVNLOG�XSSPlUNVDPKHW�nW�P|EOHULQJHQ�DY�

YDOORNDOHUQD�I|U�DWW�I|OMD�GHW�Q\D�NUDYHW�RP�DYVNlUPQLQJ�
+DGH�WlQNW�J|UD� 'HQ�SODQHUDGH�YHUNVDPKHWHQ�lU�XWI|UG�PLQVW�HQOLJW�SODQ�
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$QDO\V�HNRQRPL

x $UEHWHW�PHG�DQOHGQLQJ�DY�2PYDO�)DOXQ�YDU�LQWH�SODQHUDW PHQ�KDU�lQGn�KDQWHUDWV�YlO�
x .RPPXQHQ�NRPPHU�In�WUH�VWDWVELGUDJ�PHG�DQOHGQLQJ�DY�YDO�������(8�YDOHW��NUDY�Sn�DYVNlUP�

QLQJ�RFK�2PYDO�)DOXQ��.RPPXQHQ�KDU�nWHUV|NW�RFK�InWW�ELGUDJ�I|U�NRVWQDGHU�Sn��� ��� NU�I|U�GHW�
VLVWQlPQGD�YDOHW�

x 0HOOHUXGV�NRPPXQ�ILFN ��� ��� NU�I|U�(8�YDOHW��YLONHW�lU�FLUND��� WNU�PHU�MlPI|UW�PHG������nUV�
ELGUDJ��

x 7LGLJW�XQGHU������LGHQWLILHUDGH�YDODGPLQLVWUDWLRQHQ�HQ�RVlNHUKHW�NULQJ�EXGJHWHQ�L�I|UKnOODQGH�WLOO�
NRVWQDGHUQD�I|U�U|VWPRWWDJDUQD��)UnJDQ�KDQWHUDGHV�O|SDQGH�RFK�ILFN�VLWW�IDFLW�L�VDPEDQG�PHG�XW�
EHWDOQLQJ�DY�HUVlWWQLQJ�WLOO�U|VWPRWWDJDUQD��6RP�HQ�DQSDVVQLQJVnWJlUG�RFK�PHG�KlQV\Q�WLOO�EH�
UlNQDW�YDOGHOWDJDQGH�PLQVNDGHV�DQWDOHW�U|VWPRWWDJDUH�PHG�HQ�SHUVRQ�SHU�YDOGLVWULNW�

x 'HW�lU�HQ�I|UXWVlWWQLQJ�DWW�NRPPXQHQ�IRUWVDWW�VNMXWHU�WLOO�HJQD�PHGHO�I|U�YDODUEHWHW��6WDWVELGUD�
JHQ�RFK�NRPPXQHQV�HJQD�PHGHO�DQYlQGV�I|U�PDWHULDO�RFK�HUVlWWQLQJ�WLOO�YDODUEHWDUH�L�U|VWQLQJV�
ORNDOHUQD��HM�L�I|UWLGVU|VWQLQJVORNDOHQ���gYULJD�SHUVRQDOWLPPDU�VRP�YDODGPLQLVWUDWLRQ�RFK�I|UWLGV�
U|VWQLQJHQ�JHQHUHUDU�EHNRVWDV�PHG�RUGLQDULH�YHUNVDPKHWV�PHGHO�

cWJlUGHU�I|U�DWW�NRPPD�L�EDODQV

,QI|U�RFK�XQGHU�����
x KDU�DQWDOHW�U|VWPRWWDJDUH�SHU�YDOORNDO�UHGXFHUDWV�PHG�HQ�SHUVRQ��$QSDVVQLQJHQ�lU�ULPOLJ�lYHQ�

PHG�WDQNH�Sn�GHW�SURJQRVWLVHUDGH�YDOGHOWDJDQGHW�
x |SSHWWLGHUQD�L�I|UWLGVU|VWQLQJVORNDOHQ�KDU�MXVWHUDWV�I|U�DWW�PHG�ELEHKnOOHQ�WLOOJlQJOLJKHW�PLQVND�

ULVNHQ�I|U�|YHUWLGVDUEHWH�
x YLG�XWELOGQLQJHQ�XSSPDQDGHV�U|VWPRWWDJDUQD�DWW�VDPnND�L�VW|UUH�XWVWUlFNQLQJ�
x YL�KDU�KHOD�WLGHQ�NODUDW�NUDYHW�Sn�PLQLPLEHPDQQLQJ�lYHQ�RP�GHW�VWXQGWDOV�YDU�XWPDQDQGH�DWW�In�

LKRS�EHPDQQLQJVSODQHULQJHQ��VlUVNLOW�PHG�HQ�YDNDQW�WMlQVW�VRP�VDPKlOOVYlJOHGDUH�Sn�PHGERU�
JDUNRQWRUHW��'HWWD�O|VWH�VLJ�WDFN�YDUH�DWW�U|VWPRWWDJDUQD�DQVWlOOGD�L�NRPPXQKXVHW�VWlOOGH�XSS�Sn�
HWW�IDQWDVWLVNW�VlWW��6HGDQ�DXJXVWL�lU�WMlQVWHQ�VRP�VDPKlOOVYlJOHGDUH�WLOOVDWW�

)UDPWLG

2P�LQJHW�RI|UXWVHWW�KlQGHU�lU�GHW�DOOPlQQD�YDO�QlVWD�JnQJ�nU������
'H�nU�GHW�LQWH�lU�DOOPlQQD�YDO�InU�YDOQlPQGHQV�SUHVLGLXP�UHGXFHUDW�DUYRGH�
(Q�EHG|PQLQJ�LQI|U������lU�DWW�DQWDOHW�U|VWPRWWDJDUH�LQWH�E|U�UHGXFHUDV�\WWHUOLJDUH��6WDWVELGUDJHW�UlFNHU�
NQDSSW��YLONHW�J|U�GHW�Q|GYlQGLJW�I|U�NRPPXQHQ�DWW�VMlOYD�VNMXWD�WLOO�PLQVW��� ��� NU�GHVVD�nU��3HUVRQDO�
NRVWQDGHU�XQGHU�YDOnU�EHNRVWDGHV�DY�RUGLQDULH�YHUNVDPKHWHU�
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.RPPXQVW\UHOVHQ�EHVWnU�DY�HOYD�OHGDP|WHU�RFK�lU�NRPPXQHQV�OHGDQGH�SROLWLVND�I|UYDOWQLQJVRUJDQ��

.RPPXQVW\UHOVHQ�VND�OHGD�RFK�VDPRUGQD�I|UYDOWQLQJHQ�DY�NRPPXQHQV�DQJHOlJHQKHWHU�HQOLJW�IXOOPlNWL�
JHV�ULNWOLQMHU�RFK�|YULJD�VW\UGRNXPHQW�RFK�KD�XSSVLNW�|YHU�|YULJD�QlPQGHUV�YHUNVDPKHW��6W\UHOVHQ�VND�
RFNVn�EHUHGD�lUHQGHQ�WLOO�IXOOPlNWLJH��.RPPXQVW\UHOVHQ�L�0HOOHUXG�lU�lYHQ�VDPKlOOVE\JJQDGVQlPQG�
.RPPXQVW\UHOVHQ�VND�KD�XSSVLNW�|YHU�|YULJD�QlPQGHUV�RFK�NRPPXQDOD�RUJDQV�YHUNVDPKHW��|YHU�GH�
NRPPXQDOD�ERODJHQ��VDPW�|YHU�GH�NRPPXQDOI|UEXQG��PHG�PHUD��VRP�NRPPXQHQ�lU�PHGOHP�L�
.RPPXQVW\UHOVHQ�KDU�HWW�DUEHWVXWVNRWW��WLOOLND�HNRQRPLXWVNRWW��SHUVRQDOXWVNRWW��I|UKDQGOLQJVGHOHJDWLRQ�
VDPW�WUDILN� RFK�NULVOHGQLQJVQlPQG�

9HUNVDPKHWHQ�EHGULYV�L�WYn�I|UYDOWQLQJDU��.RPPXQVW\UHOVHQV�DGPLQLVWUDWLYD�I|UYDOWQLQJ�VDPW�NRPPXQ�
VW\UHOVHQV�VDPKlOOVE\JJQDGVI|UYDOWQLQJ��7LOOYl[WHQKHWHQ�VRP�WLOOK|U�GHQ�DGPLQLVWUDWLYD�I|UYDOWQLQJHQ�
VHUYDU�EnGH�E\JJQDGVQlPQG�RFK�NRPPXQVW\UHOVHQ�

$QDO\V�YHUNVDPKHW

.RPPXQVW\UHOVHI|UYDOWQLQJHQ
6DPKlOOVE\JJQDGVI|UYDOWQLQJHQ
$QDO\VHUQD�IUDPJnU�DY�UHVSHNWLYH�I|UYDOWQLQJVFKHIV�UHGRJ|UHOVH

$QDO\V�HNRQRPL

.RPPXQVW\UHOVHQ�KDU�HWW�HJHW�DQVODJ WLOOI|UIRJDQGH��8QGHU������KDU�DQVODJHW�GLVSRQHUDWV�HQOLJW�QHGDQ��
)|U������KDU�GHWWD�DQVODJ�PLQVNDWV�PHG�����PNU�WLOO�����WNU�
$YVDWWD�PHGHO ���� %HVOXW

'DOVODQGV�.RQVWPXVHXP �������� %HVOXW�EXGJHW�����

*ROINOXEEHQ������ �������� %HVOXW�EXGJHW�����

)|UElWWUDG�WXULVWVHUYLFH�6XQQDQn�+DPQ���������� �������� .6�������

3URILOSURJUDPPHW���������� ������� .6�������

g3 �������� .6�������

.DQDO\UDQ����� �������� .6�������

.DQDO�0XVpHW��GULIW ������� .6�������

'99- �������� .6��������RFK�.6�������

'99- �������� .6�������

)|UHQLQJVKXVHW�cVHQVEUXN �� ��� .6$8���������

$YEU\WDQGH�DY�DUUHQGH�I|U�JDWXN|N ��������

.YDU�DY�DYVDWWD�PHGHO� �������



%RNVOXW����� �����

)|UYDOWQLQJDUQD 3URJ�� 3URJ�� %RNVOXW

<ŽŵŵƵŶƐƚǇƌĞůƐĞŶ ͲϭϬϬ� ͲϮϬϬ� ϯϬϳ�
Ͳ ǀĂƌĂǀ�<Ɛ�^Ăŵ ϰϬϬ� ϭϬϬ� Ͳϭ�ϴϯϱ�
Ͳ ĂĨĨćƌƐǀŚƚ ͲϱϬϬ� Ͳϭ�ϲϱϬ� ͲϮ�Ϭϵϵ�
Ͳ ǀĂƌĂǀ�<Ɛ��Ěŵ ͲϱϬϬ� ͲϯϬϬ� Ϯ�ϭϰϮ�

6DPKlOOVE\JJQDGVI|UYDOWQLQJHQV�VNDWWHILQDQVLHUDGH�YHUNVDPKHWHU�UHGRYLVDU�HWW�XQGHUVNRWW�PHG��
���� WNU��-XVWHULQJ�DY�UHVXOWDW�VNHU�HQOLJW�I|OMDQGH�
� 8QGHUVNRWW�Sn�I|UVlOMQLQJ�DY�PDUN����� WNU�
� .RVWQDGHU�I|UVlNULQJVlUHQGH�EUDQG������ WNU�
-XVWHUDW�UHVXOWDW�lU�HWW�XQGHUVNRWW�Sn������ WNU�

5HVWHUDQGH�XQGHUVNRWW�EHURU�Sn�DWW�YnU�)|UUnG�RFK�VHUYLFHHQKHW�LQWH�KDIW�NRQWUROO�Sn�VLQ�YHUNVDPKHW�RFK�
JHQHUHUDW�HWW�VWRUW�XQGHUVNRWW�

'H�WD[HILQDQVLHUDGH�YHUNVDPKHWHUQD�UHGRYLVDU�HWW�XQGHUVNRWW�PHG������ WNU�
)MlUUYlUPHQ�KDU�SODQHUDW�HWW�XQGHUVNRWW�Sn����� WNU�I|U�XQGHUKnOO�DY�YnUD�DQOlJJQLQJDU��8W|YHU�GHWWD�KDU�
HWW�\WWHUOLJDUH�XQGHUVNRWW�XSSVWnWW�DY�|NDGH�NDSLWDONRVWQDGHU�VDPW�PLQVNDG�I|UVlOMQLQJ�SJD��GHQ�PLOGD�
YLQWHUQ�
)|U�5HQKnOOQLQJVHQKHWHQ�EHURU�GHW�WLOO�VW|UVWD�GHOHQ�Sn�DWW�LQGH[K|MQLQJHQ�I|U�UHQKnOOQLQJHQ�YDU�K|JUH�lQ�
EHUlNQDW��'HWWD�JlOOHU�EnGH�KXVKnOOVQlUD�KlPWQLQJ��WUDQVSRUW�IUnQ�+XQQHE\Q�RFK�lYHQ�VODPW|PQLQJ��
6HGDQ KDU�lYHQ�GULYPHGHOVNRVWQDGHQ�EOLYLW�K|JUH�

$YYLNHOVHUQD�EDODQVHUDV�HQOLJW�WDEHOO�QHGDQ�PRW�UHVSHNWLYH�NROOHNWLY�

9HUNVDPKHW
,QJnHQGH�VNXOG���
�IRUGUDQ��������

9LQVW����I|UOXVW��������
8WJnHQGH�VNXOG����
�IRUGUDQ��������

5HQKnOOQLQJ �������� ������� ������

9$ �������� �������� ��������

)MlUUYlUPH ���������� ��������� ��������

7RWDO�VNXOG�IRUGUDQ ���������� ��������� ����������

'HQ�DGPLQLVWUDWLYD�I|UYDOWQLQJHQ�UHGRYLVDU�HWW�|YHUVNRWW�PHG�� ����WNU��6W|UUH�DYYLNHOVHU�KDU�HQKHWHQ�I|U�
NRPPXQLNDWLRQ� RFK�VlNHUKHW PHG�� ����WNU��EHURU�IUlPVW�Sn�YDNDQWD�WMlQVWHU XQGHU�GHO�DY�nUHW��NRP�
PXQLNDW|U��VDPKlOOVYlJOHGDUH�RFK�XWUHGDUH��(QKHWHQ�I|U�'LJLWDO�VHUYLFH UHGRYLVDU�HWW�|YHUVNRWW�Sn�����WNU�
RUVDNDW�DY�YDNDQW�WMlQVW�VRP�LQIRUPDWLRQVVlNHUKHWVVDPRUGQDUH VDPW�DWW�I\UERGDOVSURMHNWHW� 5RERWLF
3URFHVV $XWRPDWLRQ LQWH�EHGULYLWV�L�SODQHUDG�RPIDWWQLQJ��.RPPXQFKHIHQV�HQKHW�KDU�HWW�XQGHUVNRWW�Sn�
����WNU��IUlPVW�EHURHQGH Sn�K|JD�NRVWQDGHU�I|U�|YHUVLNWVSODQ RFK�GHWDOMSODQHU��%\JJQDGVHQKHWHQ�KDU�
ILQDQVLHUDW ����WNU�DY�SODQDUEHWHW��$QVODJHW�I|U�SODQDUEHWH�EHK|YHU�VHV�|YHU�

cWJlUGHU�I|U�DWW�NRPPD�L�EDODQV

.RPPXQVW\UHOVHI|UYDOWQLQJHQ

.RPPXQVW\UHOVHI|UYDOWQLQJHQ�KDU�YDULW nWHUKnOOVDPPD�PHG�DWW�WLOOVlWWD YDNDQWD�WMlQVWHU�I|U�DWW�KnOOD�
EXGJHWHQ L�EDODQV��'HWWD�KDU�LQQHEXULW�HQ�|NDG�DUEHWVEHODVWQLQJ�Sn�PHGDUEHWDUH�RFK�SULRULWHULQJ�DY�DU�
EHWVXSSJLIWHU�

6DPKlOOVE\JJQDGVI|UYDOWQLQJHQ
$UEHWH�PHG�RPRUJDQLVDWLRQ�DY�I|UUnG�RFK�YHUNVWDG�KDU�UHGDQ�SnE|UMDWV��*HQRP�GHQQD�nWJlUG�Vn�UlNQDU�
YL�PHG�DWW�HQKHWHQ�)|UUnG�RFK�VHUYLFH�VND�NXQQD�KnOOD�EXGJHW�L�IUDPWLGHQ�

)UDPWLG

.RPPXQVW\UHOVHI|UYDOWQLQJHQ
)|UYDOWQLQJHQ�EHK|YHU�W\GOLJJ|UD VLWW�XSSGUDJ��9LOND�GHODU�VND�SULRULWHUDV��VWUDWHJLVND�IUnJRU��VW|GIXQNW�
LRQHU"�6ND�I|UYDOWQLQJHQ�MREED�PHG�RSHUDWLY�YHUNVDPKHW�W\S�VLPKDOO"�)OHUD�DY�VW|GIXQNWLRQHUQD�lU�OnJW�
EHPDQQDGH��KDU�Q\FNHOSHUVRQHU� YLONHW�LQQHElU�HQ�K|J�VnUEDUKHW��'HVVD�IXQNWLRQHU��UHGRYLVQLQJ��O|Q��LW�
VXSSRUW��Yl[HO PP NDQ�PHG�I|UGHO�VDPRUGQDV RFK�EOL�PLQGUH�VnUEDUD RFK�EHGULYDV PHU�HIIHNWLYW�L�VDP�
YHUNDQ�PHG�DQGUD�NRPPXQHU�



%RNVOXW����� �����

6DPKlOOVE\JJQDGVI|UYDOWQLQJHQ
)|UYDOWQLQJHQ�KDU�K|J�EHODVWQLQJ�PHG�P\FNHW�SURMHNW�LJnQJ��'HWWD�PlUNV�IUDPI|UDOOW�Sn�YnUD�FKHIHU�VRP�
lU�VOLWQD��6RP�KHOKHW�EHK|YHU�NRPPXQHQ�MREED�I|U�DWW�JDOOUD�ERUW DOOW�MREE�VRP�LQWH�lU�HWW�PnVWH�I|U�DWW�
IRNXVHUD�Sn�GHW�VRP�PnVWH�XWI|UDV��'HW�lU�OlWW�DWW�ROLND�DUEHWVJUXSSHU�RFK�SURMHNW�VWDUWDV�XSS�I|U�DWW�GH�
HQVNLOW�lU�EUD��PHQ�DWW�GH�L�VOXWlQGDQ�LQWH�JHU�Vn�P\FNHW�UHVXOWDW�HIWHUVRP�UHVXUVHU�VDNQDV�I|U�DWW�JH�
QRPI|UD GHP�Sn�HWW�EUD�VlWW�

9L�KDU�SnE|UMDW�YLVV�RPRUJDQLVHULQJ�JlOODQGH�YHUNVWDG�RFK�I|UUnG�RFK�VRP�YL�KRSSDV�NXQQD�OHGD�WLOO�DWW�YL�
NDQ�In�ElWWUH�VW\UQLQJ�DY�YnU�YHUNVDPKHW�

9L�NRPPHU�XQGHU�nUHW�I|UV|ND�KLWWD�HQ�SODQ�Sn�KXU�YL�NDQ�RUJDQLVHUD�YnUW�DUEHWH�RFK�In�DYODVWQLQJ�WLOO�
YnUD�FKHIHU�

9LNWLJW�I|U�IUDPWLGHQ�lU�DWW�YL�KDU�HQ�ILQDQVLHULQJ�DY�LQYHVWHULQJVEHVOXW�NODU�LQQDQ�YL�JHQRPI|U�GHP��,GDJ�
lU�GHW�YDQOLJW�DWW�YnU�EHILQWOLJD�GULIWEXGJHW�InU�WD�NRVWQDGHQ�I|U�NDSLWDONRVWQDGHU��YLONHW�PLQVNDU�YnU�EXG�
JHW�I|U�XQGHUKnOO�

.RPPXQVW\UHOVHI|UYDOWQLQJHQ

5HVXOWDWUlNQLQJ
.RPPXQFKHI�6RSKLD�9LNVWU|P

%HVNULYQLQJ
%RNVOXW�

����
%RNVOXW�

����
%XGJHW�
����

$YYLNHOVH�
����

,QWlNWHU ������� ������� ������� � ���

3HUVRQDONRVWQDGHU �� ��� �� ��� �� ��� ���

/|SDQGH�NRVWQDGHU �� ��� �� ��� �� ��� ������

6D�NRVWQDGHU �� ��� �� ��� �� ��� ������

5HVXOWDW �� ��� �� ��� �� ��� � ���

9HUNVDPKHWVEHVNULYQLQJ

.RPPXQVW\UHOVHI|UYDOWQLQJHQ�OHGV�DY�NRPPXQFKHIHQ�RFK�GLUHNW�XQGHUVWlOOGD�lU�VWDE�VRP�LQQHKnOOHU�
NRPPXQ|YHUJULSDQGH�HQKHWHU�I|U�HNRQRPL��SHUVRQDO��NDQVOL��NRPPXQLNDWLRQ�RFK�VlNHUKHW�VDPW�GLJLWDOL�
VHULQJ� .RPPXQFKHIHQ�DQVYDUDU�lYHQ�I|U�PLOM|± RFK�KlOVRVDPRUGQLQJ��5nGDKDOOHQ�RFK�7LOOYl[WHQKHWHQ�

1lULQJVOLYVIUlPMDQGH�nWJlUGHU�EHGULYV�L�VDPYHUNDQ�PHG�PnQJD�ROLND�SDUWHU�VnVRP��.RPPXQDOI|UEXQGHW�
)\UERGDO��3RVLWLRQ�9lVW�RFK�1lULQJVOLYVUnGHW��'HW�lU�YLNWLJW�DWW�JH�P|MOLJKHWHU�I|U�I|UHWDJ�DWW�VWDUWD�RFK�
XWYHFNODV�L�0HOOHUXG��1lUD�GLDORJ�VNHU�PHG�I|UHWDJDUH�RFK�N|SPlQ�

.RPPXQHQ�KDU�|YHUOnWLW�DQVYDUHW�I|U�PLOM|YHUNVDPKHWHQ�WLOO�'DOVODQGVNRPPXQHUQDV�0LOM|� RFK�HQHUJLI|U�
EXQG��0LOM|YHUNVDPKHWHQ�UHJOHUDV�WLOO�HQ�VWRU�GHO�DY�PLOM|EDONHQ�VRP�VW\U�WLOOV\QVDUEHWHW�RFK�XSSO\VQLQJV�
YHUNVDPKHWHQ�LQRP�QDWXUYnUG�VDPW�VWUDQGVN\GG��PLOM|VN\GG��KlOVRVN\GG��WlNWHU��I|URUHQDG�PDUN��NHPL�
NDOLHDQYlQGQLQJ��DYIDOO�PHG�PHUD��gYULJ�WLOOV\Q�VW\UV�DY�OLYVPHGHOV± RFK�GMXUVN\GGVODJVWLIWQLQJ�

0HG�PLOM|VWUDWHJLVNW�DUEHWH�DYVHV GHW�PLOM|DUEHWH�VRP�LQWH�lU�ODJUHJOHUDW�P\QGLJKHWVDUEHWH��.RPPXQVW\�
UHOVHQ�EHVWlPPHU�LQULNWQLQJ�RFK�PnO�I|U�PLOM|VWUDWHJHQV�DUEHWH��0LOM|VWUDWHJHQ�lU�DQVWlOOG�DY�'DOVODQGV�
NRPPXQHUQDV�0LOM|� RFK�HQHUJLI|UEXQG�PHQ�DUEHWDU�Sn�XSSGUDJ�DY�0HOOHUXGV�NRPPXQVW\UHOVH�

)RONKlOVRDUEHWHW�L�NRPPXQHQ�EHGULYV�JHQRP�VDPDUEHWH�PHG�UHJLRQHQ�RFK�PLOM|�RFK�KlOVRQlPQGHQ�



%RNVOXW����� ������

,QULNWQLQJVPnO�RFK�DQDO\V

)XOOPlNWLJHPnO 1lPQGVPnO 1\FNHOWDO

$WW�XWYHFNOD�HWW�KnOOEDUW�
VDPKlOOH

$WW�VWlUND�NULVEHUHGVNDS�
I|UPnJDQ�RFK�JUXQGOlJJDQGH�
I|UPnJD�WLOO�FLYLOW�I|UVYDU

6W\UGRNXPHQW

)RUWVlWWD�DUEHWHW�I|U�IRVVLO�
REHURHQGH�����

%LRJDV

)RVVLOW�EUlQVOH

gND�UREXVWKHWHQ�L�NRPPX�
QHQV�VDPKlOOVYLNWLJD�IXQNW�
LRQHU

'HVLJQ�DY�OHGQLQJVVWUXNWXU�
�LQIRUPDWLRQVVlNHUKHW��

gYHUVLNWVSODQHQ������VND�
DQWDV�XQGHU�����

gYHUVLNWVSODQHQ������VND�
DQWDV�XQGHU�����

$WW�XWYHFNOD�NRPPXQHQV�

DWWUDNWLYLWHW (M�SnE|UMDW
)UlPMD�DQYlQGDQGHW�DY�GLJL�
WDOD�O|VQLQJDU�L�NRPPXQHQ

'L0L26�PlWQLQJ��'LJLWDO�
PRJQDG�L�RIIHQWOLJ�VHNWRU��

0HOOHUXGV�NRPPXQ�VND�YDUD�
NlQG�VRP�HQ�DWWUDNWLY�DU�
EHWVJLYDUH

$UEHWDGH�WLPPDU�WLPDYO|�
QDG�SHUVRQDO

6MXNVNULYQD

1lULQJVOLYVSODQ�VND�DQWDV�
XQGHU�����

1lULQJVOLYVSODQ�����

gNDG�VDPYHUNDQ�PHG�EH�
U|UGD�DNW|UHU�I|U�DWW�VlNHU�
KHWVVWlOOD�JRG�NRPPXQDO�
VHUYLFH�WLOO�NRPPXQLQYnQDU�
QD�RFK�QlULQJVOLY

6DPDUEHWHQ

$WW�IUlPMD�HQ�MlPOLN�RFK�
MlPVWlOOG�KlOVD

$WW�I|UElWWUD�P|MOLJKHWHUQD�
WLOO�HWW�JRWW�OLY�KRV�LQYnQDUQD�
L�0HOOHUXGV�NRPPXQ

%HV|NDUH�Sn�5nGDKDOOHQ

,QUlWWDQGH�DY�XQJGRPV�
FHQWUDOHQ

$UEHWVPLOM|PnO����� $UEHWVPLOM|PnO��PLQVND�VMXN�
IUnQYDUR�

$QGHO�VMXNIUnQYDUR�L�UHODW�
LRQ�WLOO�WLOOJlQJOLJ�DUEHWVWLG�

$UEHWVPLOM|PnO��PLQVNDG�
NRVWQDG�I|U�NRUWWLGVIUnQYDUR�

6lQND�NRVWQDGHQ�Sn�NRUW�
WLGVIUnQYDURQ

$UEHWVPLOM|PnO��|ND�DQWDOHW�
WLOOEXGVUDSSRUWHU�

7LOOEXGVUDSSRUWHU

$WW�XWYHFNOD�GLDORJHQ�PHOODQ�
SROLWLNHU�RFK�WMlQVWHPlQ

%\JJQDWLRQ�DY�GHW�VlUVNLOGD�
ERHQGHW�Sn�bQJHQlV�VND�I|OMD�
XWVDWW�WLGSODQ�RFK�EXGJHW

%\JJQDWLRQ�DY�GHW�VlU�
VNLOGD�ERHQGHW�Sn�bQJHQlV
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$QDO\V�PnOXSSI\OOHOVH

$WW�VWlUND�NULVEHUHGVNDSV I|UPnJDQ�RFK�JUXQGOlJJDQGH�I|UPnJD�WLOO�FLYLOW�I|UVYDU�
.RPPHQWDUHU�WLOO�DNWLYLWHWHUQD�

x 6W\UGRNXPHQW�I|U�NRPPXQHQV�NULVEHUHGVNDS�IUDPWDJHW
x 5HYLGHULQJ�DY�NRPPXQHQV�ULVN�RFK�VnUEDUKHWVDQDO\V�lU�NODU
x 8WELOGQLQJ�DY�Q\�NULVOHGQLQJVQlPQG�KDU�JHQRPI|UWV�

0nOHW�lU�XSSI\OOW XQGHU�����

)UlPMD�DQYlQGDQGHW�DY�GLJLWDOD�O|VQLQJDU�L�NRPPXQHQ
8QGHU������KDU�('6�MREEDW�PHG�XWELOGQLQJVLQVDWVHU�I|U�DWW�|ND�RUJDQLVDWLRQHQV�GLJLWDOD�PRJQDG��$UEHWHW�
PHG�/,6�KDU�SnE|UMDWV�DY�,QIRUPDWLRQVVlNHUKHWVVDPRUGQDUHQ��WMlQVWHQ�lU�QX�YDNDQW
0nOHW�lU�LQWH�XSSI\OOW��$WW�LQWH�PnOHQ�NDQ�QnV�lU�UHVXUVEULVW�

gND�UREXVWKHWHQ�L�NRPPXQHQV�VDPKlOOVYLNWLJD�IXQNWLRQHU
'DWDVN\GGVRPEXG�LQIRUPDWLRQVVlNHUKHWVVDPRUGQDUH�KDU�VOXWDW�RFK�YL�VHU�KXU�YL�NDQ�KDQWHUD�XSSJLIWHUQD�
L�EHILQWOLJ�RUJDQLVDWLRQ�RFK�PHG�KMlOS�DY�NRQVXOWVW|G�
0nOHW�lU�LQWH�XSSI\OOW�

gYHUVLNWVSODQHQ������VND�DQWDV�XQGHU�����
gYHUVLNWVSODQHQ�KDU�YDULW�XWH�Sn�VDPUnG��8WVWlOOQLQJHQ�lU�I|UVHQDG�HQOLJW�WLGSODQHQ�Gn�PnQJD�nVLNWHU�NRP�
LQ�L�VDPUnGHW��'HQ�SODQHUDGH�XWVWlOOQLQJHQ�I|U�|YHUVLNWVSODQHQ�KDU�IUDPVNMXWLWV�Gn�7UDILNYHUNHW�KDU�SnE|U�
MDW�HQ�nWJlUGVVWXGLH�I|U�(����'HWWD�KDU�OHWW�WLOO�DWW�GLDORJHU�PHG�QlULQJVOLY RFK I|UWURHQGHYDOGD�DQJnHQGH�
VWUlFNQLQJHQ�DY�(����'H�I|UWURHQGHYDOGD�KDU�YHODW�DYYDNWD�XWVWlOOQLQJ�WLOOV�GLDORJHUQD�lU�VOXWI|UGD�
gYHUVLNWVSODQHQ�EHUlNQDV�DWW�DQWDV�DY�NRPPXQIXOOPlNWLJH�XQGHU�K|VWHQ�����
0nOHW�lU LQWH�XSSI\OOW�����

0HOOHUXGV�NRPPXQ�VND�YDUD�NlQG�VRP�HQ�DWWUDNWLY�DUEHWVJLYDUH
6MXNIUnQYDURQ�KDU�VMXQNLW�PHOODQ�nUHQ������RFK������IUnQ����� ��WLOO���� ��RFK�GHQ�WRWDOD�VMXNIUnQYDUR�
NRVWQDGHQ�I|U�VMXNIUnQYDURSHULRGHQV�I|UVWD����GDJDU�KDU�PLQVNDW�L�MlPI|UHOVH�PHOODQ�nUHQ������RFK�
������IUnQ�����PLOMRQHU�NURQRU�WLOO������PLOMRQHU�NURQRU��*OlGMDQGH�QRJ�Vn�PLQVNDU�EnGH�RKlOVRWDOHQ�RFK�
NRVWQDGHQ�I|U�GHQVDPPD�YLONHW�J|U�DWW�GHVVD�EnGD�PnO�ELGUDU�WLOO�XSSI\OODQGHW�DY�.)�PnOHQ�
$QWDOHW�LQNRPQD�WLOOEXG�|NDU��GRFN�IUnQ�P\FNHW�OnJD�QLYnHU��%HG|PQLQJHQ�lU�DWW�DQWDOHW�IDNWLVND�WLOOEXG�
LQWH�DQPlOV�L�GHQ�XWVWUlFNQLQJ�VRP�|QVNDV��PHG�V\IWH�DWW�JHQRP�WLOOEXGVUDSSRUWHULQJHQ�I|UKLQGUD�DU�
EHWVPLOM|RO\FNRU��'HW�lU�LQWH�DOOGHOHV�RYDQOLJW�DWW�DQPlODQ�RP�WLOOEXG�EOLU�WLOO�HQ�NXOWXUIUnJD��GlU�RYDQDQ�DY�
DWW�DQPlOD�WLOOEXG�EHIlVWV�

1lULQJVOLYVSODQ�VND�DQWDV�XQGHU�����
$UEHWH�PHG�QlULQJVOLYVSODQHQ��QlULQJVOLYVWUDWHJLQ��KDU�LQWH�NXQQDW�SnE|UMDV�Sn�JUXQG�DY�UHVXUVEULVW�
$UEHWH�PHG�QlULQJVOLYVVWUDWHJLQ�NRPPHU�DWW�SnE|UMDV�MDQ������RFK�EHUlNQDV�DWW�DQWDV�DY�NRPPXQIXOO�
PlNWLJH����DSULO�����
0nOHW�lU�LQWH XSSI\OOW�

gNDG�VDPYHUNDQ�PHG�EHU|UGD�DNW|UHU�I|U�DWW�VlNHUKHWVVWlOOD�JRG�NRPPXQDO�VHUYLFH�WLOO�NRP�
PXQLQYnQDUQD�RFK�QlULQJVOLY�
5LNWDGH�LQVDWVHU�I|U�DWW�|ND�GLDORJHQ�RFK�VDPYHUNDQ�PHOODQ�WMlQVWHPlQ�RFK�SROLWLNHU�SnJnU�EODQG�DQQDW�
JHQRP�6./�8WELOGQLQJHQ�)|UHQNOD�KHOW�HQNHOW�VRP�LQQHElU�DWW�VNDSD�I|UVWnHOVH�RFK�DWW�JHPHQVDPW�DUEHWD�
I|U�HWW�JRWW�I|UHWDJVNOLPDW��*HQRP�KDQGOLQJVSODQHQ�NRPPHU�VWUXNWXU�RFK�VWUDWHJLHU�DWW�OHGD�WLOO�HWW�ElWWUH�
RFK�HIIHNWLYDUH�SURFHVVDUEHWH��NXQQD�WLOOP|WHVJn�EHKRYHQ�RFK�HIWHUIUnJDQ�IUnQ�QlULQJVOLYHW�VRP�NRPPHU�
DWW�ELGUD�WLOO�HWW�OnQJVLNWLJW�VWlUNW�I|UHWDJVNOLPDW��WLOOYl[W�RFK�HQ�DWWUDNWLY�NRPPXQ�
0nOHW�lU�GHOYLV�XSSI\OOW�

$WW�I|UElWWUD�P|MOLJKHWHUQD�WLOO�HWW�JRWW�OLY�KRV�LQYnQDUQD�L�0HOOHUXGV�NRPPXQ
$QWDOHW�EHV|NDUH�Sn�5nGDKDOOHQ YDU �� ����SHUVRQHU �����YLONHQ�lU�HQ�|NQLQJ�MlPI|UW�PHG������
,QUlWWDQGHW�DY�XQJGRPVFHQWUDO�
$UEHWHW�SnJnU�I|U�IXOOW�PHG�XQJGRPVFHQWUDO��6WXGLHEHV|N�KDU�JMRUW�WLOO�cPnO�I|U�DWW�In�LGpHU�RP�KXU�GHUDV�
DUEHWH�PHG�XQJGRPVFHQWUDO�IRUWVNULGHU��6WLQVHQ�KDU�NXQQDW�P|MOLJJ|UD�\WWHUOLJDUH�VDPYHUNDQ�PHOODQ�
$0(��VNRODQ�RFK�UHJLRQHQ��(WW O\FNDW�I|UV|N�PHG�PLQLVWLQVHQ� HQ�YDULDWLRQ�DY�IDPLOMHFHQWUDO� KDU�JMRUWV��
(Q�OHGQLQJVJUXSS�I|U�6WLQVHQ�KDU�ELOGDWV��)OHUD�YHUNVDPKHWHU�KDU�NRPPLW�L�JnQJ�Sn�6WLQVHQ�
0nOHW�NRPPHU�GHOYLV�YDUD�XSSI\OOW� %HKRYHW�NRPPHU�DOOWLG YDUD�VW|UUH�lQ�UHVXUVHUQD�

%\JJQDWLRQ�DY�GHW�VlUVNLOGD�ERHQGHW�Sn�bQJHQlV�VND�I|OMD�XWVDWW�WLGSODQ�RFK�EXGJHW
.RQWLQXHUOLJD�DYVWlPQLQJDU�J|UV�WLOO�.6$8��3URMHNWHW�I|OMHU�WLGSODQ�RFK�EXGJHW�
0nOHW�EHUlNQDV�DWW�YDUD�XSSI\OOW�
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$QDO\V�YHUNVDPKHW

'HQ�DGPLQLVWUDWLYD�I|UYDOWQLQJHQ�MREEDU�LQRP�HWW�EUHWW�RPUnGH��'HW�ILQQV�EHKRY�DY�W\GOLJDUH�YHUNVDP�
KHWVSODQHULQJ��UXWLQHU�RFK�UHJOHU�I|U�YnUD�YHUNVDPKHWHU��'HW�PnVWH�Sn�HWW�ElWWUH�VlWW�YDUD�P|MOLJW DWW�VH
YDG�GH�ROLND�YHUNVDPKHWHUQD�NRVWDU�RFK�OHYHUHUDU��$YVDNQDG DY�SODQHULQJ�EOLU�W\GOLJW�YLG�SHUVRQDOE\WHQ��
YLG�HQ�RWLOOUlFNOLJ�LQWURGXNWLRQ�Vn�ILQQV�GHW�ULVN�DWW�XSSJLIWHU�RFK�XWYHFNOLQJ�WDSSDV�ERUW��

)|U�NRPPXQHQ�VRP�KHOKHW��KDU�HQ�Q\VWDUW�JMRUWV�PHG�DWW�NRSSOD�RIILFLHOOD�Q\FNHOWDO�PHG�YHUNVDPKHWVD�
QDO\V��WDQNHQ�lU�DWW LQWUHVVHW�RFK�P|MOLJKHWHQ�WLOO�DWW�PlWD�HIIHNWLYLWHW�EOLU�PHU�LQWUHVVDQW�

)|UYDOWQLQJHQ�KDU�PHGYHUNDW�L�HWW�DUEHWH�PHG�DWW�K|MD�GHQ�GLJLWDOD�NRPSHWHQVHQ�I|U�NRPPXQHQV�lOGUH�
LQYnQDUH��GHW�KDU�YDULW�P\FNHW�XSSVNDWWDW��

)|U�DWW�I|UElWWUD�P|MOLJKHWHQ�DWW�Qn�IUDPJnQJ�PHG�DWW�EHVlWWD VYnUUHNU\WHUDGH WMlQVWHU�KDU�HWW�DQWDO�UH�
NU\WHULQJVI|UPnQDU�WDJLWV�IUDP��2P�GHW�KDU�QnJRQ�HIIHNW�InU�XWYlUGHUDV�OlQJUH�IUDP�

'HW�lU�W\GOLJW�DWW�I|UYDOWQLQJHQ�RFK�KHOD�NRPPXQHQ�EHK|YHU�HQ�HIIHNWLY�XWUHGQLQJVUHVXUV�

$QDO\V�HNRQRPL

)|UYDOWQLQJHQV�HNRQRPLVND�XWIDOO�lU�SRVLWLYW��'HW EHURU�L�IOHUD�IDOO�Sn�YDNDQVHU�PHQ�lYHQ�Sn�DWW�YL�LQWH�
XWI|UW�GHW�VRP�SODQHUDWV��'HQ�K|JD�NRVWQDGHQ�I|U�IUDPWDJDQGH�DY�|YHUVLNWVSODQHULQJ�lU�LQWH�nUOLJHQ�nWHU�
NRPPDQGH��P\FNHW�DY�SODQHQ�RFK�PHWRGLNHQ�YLG�IUDPWDJDQGHW�JHU�P|MOLJKHW�WLOO�VQDEEDUH�XSSGDWHULQJDU�
L�IUDPWLGHQ��$QVODJHW�I|U�GHWDOMSODQHU�EHK|YHU�VHV�|YHU�

cWJlUGHU�I|U�DWW�NRPPD�L�EDODQV

.RPPXQVW\UHOVHI|UYDOWQLQJHQ�KDU�YDULW�nWHUKnOOVDPPD�PHG�DWW�WLOOVlWWD�YDNDQWD�WMlQVWHU�I|U�DWW�KnOOD�
EXGJHWHQ�L�EDODQV��'HWWD�KDU�LQQHEXULW�HQ�|NDG�DUEHWVEHODVWQLQJ�Sn�PHGDUEHWDUH�RFK�SULRULWHULQJ�DY�DU�
EHWVXSSJLIWHU�

)UDPWLG

.RPPXQFKHIHQ�KDU�VOXWDW RFK�DUEHWHW�PHG�UHNU\WHULQJ�DY�HQ�Q\�lU�SnE|UMDW��9LNWLJW�DWW�GHW�EOLU�W\GOLJW�
YLONHQ�NRPSHWHQV��DUEHWVVlWW RFK�XWYHFNOLQJVI|UPnJD�VRP�NRPPHU�DWW�HIWHUV|NDV� 9LNWLJW�DWW�WlQND�Sn�
EnGH�VW\UQLQJ�OHGQLQJ�DY�NRPPXQHQV�I|UYDOWQLQJDU�RFK�GHW�XWnWULNWDGH�DUEHWHW�

'HW�EOLU�DOOWPHU�W\GOLJW�DWW�VPn�NRPPXQHU�InU�GHW�VYnUW�PHG�NRPSHWHQV��ILQDQVLHULQJ�RFK�XWYHFNOLQJVI|U�
PnJD��6DPYHUNDQ�PHG�DQGUD�NRPPXQHU�lU�Q|GYlQGLJW��VDPYHUNDQ�VND�LQLWLHUDV��SODQHUDV�RFK�YHUNVWlO�
ODV�LQQDQ�EHKRYHW�EOLU�DNXW�

8QGHU������NRPPHU�IRNXV�Sn�XSSKDQGOLQJDU�RFK�HQ�PHU�HIIHNWLY�LQN|SVIXQNWLRQ L�VDPYHUNDQ�PHG�DQGUD�
NRPPXQHU�DWW�YDUD�HQ�YLNWLJ�IUnJD��%lWWUH�DYWDO�JHQRP�NRQWLQXHUOLJ�NRQNXUUHQVVlWWQLQJ�DY�NRPPXQHQV�
OHYHUDQW|UHU�lU�HQ�I|UXWVlWWQLQJ�I|U�DWW�NXQQD�ILQDQVLHUD�YHUNVDPKHWHQ��gNDG�NRQWUROO�RFK�XWYlUGHULQJ�DY�
WMlQVWHU�OHYHUDQVHU�lU�RFNVn�HWW�RPUnGH�VRP�VlNHUW�VNXOOH�EHWDOD�VLJ�

.RPPXQLNDWLRQ� RFK�VlNHUKHWVHQKHW

5HVXOWDWUlNQLQJ

(QKHWVFKHI�$QQD�*UDQOXQG�

%HVNULYQLQJ
%RNVOXW�

����
%RNVOXW�

����
%XGJHW�
����

$YYLNHOVH�
����

,QWlNWHU ���� ���� ���� ��

3HUVRQDONRVWQDGHU � ��� � ��� � ��� ���

/|SDQGH�NRVWQDGHU � ��� � ��� � ��� ���

6D�NRVWQDGHU � ��� � ��� � ��� � ���

5HVXOWDW � ��� � ��� � ��� � ���
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9HUNVDPKHWVEHVNULYQLQJ

.RPPXQLNDWLRQ�RFK�VlNHUKHW�lU�HQ�Q\�HQKHW�VRP�ELOGDGHV�XQGHU�LQOHGQLQJHQ�DY�������(QKHWHQ�lU�HQ�
VDPPDQVODJQLQJ�DY�YHUNVDPKHWHUQD�PHGERUJDUNRQWRU��Yl[HO��NRPPXQLNDWLRQ�PHG�HYHQHPDQJVDQVYDU�
RFK�VlNHUKHWVVDPRUGQLQJ��,�DXJXVWL�UHNU\WHUDGHV�HQ�VDPKlOOVYlJOHGDUH VRP�YDULW�HIWHUOlQJWDG��'HQ����
RNWREHU�E|UMDU�NRPPXQHQV�Q\D�NRPPXQLNDW|U��)UnQ�K|VWHQ������WLOO�RFK�PHG������KDU�HQKHWHQ�I|U�
VWlUNWV�DY�HQ�EHUHGVNDSVVDPRUGQDUH�Sn�GHOWLG�

0HGERUJDUNRQWRUHW�lU�GHW�I|UVWD�VRP�DOOD�EHV|NDUH�P|WHU��+lU�YlONRPQDV�EHV|NDUQD�WLOO�NRPPXQKX�
VHW��0HGERUJDUNRQWRUHW�IXQJHUDU�lYHQ�VRP�WXULVWLQIRUPDWLRQ�nUHW�RP�RFK�I|UVWlUNV�XQGHU�VRPPDUPnQD�
GHUQD�PHG�WXULVWYlUGDU��,�VDPEDQG�PHG�DOOPlQQD�YDO�DQRUGQDV�I|UWLGVU|VWQLQJ�KlU��3HUVRQDOHQ�KDQGOlJ�
JHU�lYHQ�P\QGLJKHWVlUHQGHQ�L�IRUP�DY�IlUGWMlQVW�VDPW�SDUNHULQJVWLOOVWnQG��+lU�KDQWHUDV�lYHQ�GLYHUVH�
ELGUDJ��IUlPVW�I|UHQLQJVELGUDJ��ORNDOD�DNWLYLWHWVELGUDJ�VDPW�GULIW� RFK�K\UHVELGUDJ��6DPWOLJD�DY�NRPPX�
QHQV�WHOHIRQDERQQHPDQJ�EHVWlOOV��lQGUDV�RFK�DYVOXWDV�DY�HQKHWHQ�Sn�EHVWlOOQLQJ�DY�YHUNVDPKHWHUQD��9L�
ELVWnU�lYHQ�VDPKlOOVE\JJQDGVI|UYDOWQLQJHQ�PHG�XWK\UQLQJ�DY�WRUJSODWVHU��ORNDOHU��IHODQPlODQ�RFK�ELOSRRO��
9L�ELVWnU�NXOWXU� RFK�XWELOGQLQJVI|UYDOWQLQJHQ�PHG�LQ� RFK�XWOlPQLQJ�DY�EXVVNRUW�I|U�VNROXQJGRPDU��8QGHU�
VHQDUH�GHOHQ�DY�nUHW�KDU�VDPKlOOVYlJOHGDUQD�E|UMDW�J|UD�XWUHGQLQJDU�DY�PHGERUJDUI|UVODJ�RFK�PRWLRQHU�

9l[HOQ�lU�HQ�DQQDQ�VSLQGHO�L�QlWHW��+lU�WDV�DOOD�VDPWDO�WLOO�NRPPXQHQV�Yl[HO�HPRW��)XQNWLRQHQ�VDPDUEH�
WDU�lYHQ�DNWLYW�PHG�)lUJHODQGD�RFK�cPnOV�NRPPXQHU�PHG�P|MOLJKHW�DWW�EHVYDUD�YDUDQGUDV�VDPWDO�W�H[��
YLG�VHPHVWHU��P|WHQ�HOOHU�DQQDQ�IUnQYDUR��$PELWLRQHQ�lU�DWW�XWYHFNOD�VDPYHUNDQ�PHG�\WWHUOLJDUH�'DOV�
ODQGVNRPPXQHU�PHG�VDPPD�V\VWHP��'HW�ILQQV�lYHQ�HWW�QlWYHUN�PHG�Yl[HOWHOHIRQLVWHU�

.RPPXQLNDWLRQVIXQNWLRQHQ VND�EnGH�DUEHWD�LQWHUQW�RFK�H[WHUQW�PHG�NRPPXQLNDWLRQ��'HQ�I|UVWD�WLGHQ�
NRPPHU�DWW�SUlJODV�DY�EHKRYHW�DY�DWW�XWYHFNOD�YnU�NRPPXQLNDWLRQ��)XQNWLRQHQ�lU�lYHQ�DQVYDULJ�I|U�GH�
HYHQW�VRP�NRPPXQHQ�PHGYHUNDU�L�Vn�VRP�.DQDO\UDQ��IUnQ��������)UnQ���QRYHPEHU�NRPPHU�IXQNWLRQHQ�
JUDQVND�DOOD�VW\UGRNXPHQW�VRP�VND�EHKDQGODV�SROLWLVNW�RFK�IUnQ���MDQXDUL�NDQ�YHUNVDPKHWHUQD�In�VW|G�
RFK�UnG�PHG�W\FNPDWHULDO��$QVYDUHW�I|U�PDUNQDGVI|ULQJ�IO\WWDV�GlUPHG�IUnQ�QlULQJVOLYVXWYHFNODUHQ�WLOO�
HQKHWHQ��7LOO�GHVV�DWW�NRPPXQLNDW|UHQ�YDU�Sn�SODWV�JMRUGH�DOOD�PHGDUEHWDUH�Vn�JRWW�VRP�P|MOLJW�I|U�DWW�
KMlOSDV�nW�LQRP�RPUnGHW�

6lNHUKHWVVDPRUGQDUHQ�DUEHWDU�PHG�VDPRUGQLQJ�DY�NRPPXQHQV�DUEHWH�LQRP�NULVKDQWHULQJVV\VWHPHW�
VDPW�LQRP�FLYLOW�I|UVYDU��8QGHU������lU�RUGLQDULH�VDPRUGQDUH�GHOYLV�XWOnQDG�WLOO�6YHULJHV�.RPPXQHU�RFK�
/DQGVWLQJ��)UnQ���MXOL�YLNDULHUDU�HQ�DY�VDPKlOOVYlJOHGDUQD�Sn�GHOWLG�VRP�VlNHUKHWVVDPRUGQDUH��)UnQ�K|V�
WHQ�I|UVWlUNV�HQKHWHQ�DY�HQ�EHUHGVNDSVVDPRUGQDUH�IUDP�WLOO�RFK�PHG������

)ULWLGVIUnJRUQD OnJ�WLGLJDUH�Sn�LQIRUPDW|UHQ��8QGHU������DUEHWDU�HQ�VDPRUGQLQJVJUXSS�I|U�DWW�VDP�
YHUND�PHU�L�IULWLGVIUnJRU��.RPPXQLNDWLRQ�RFK�VlNHUKHW�NRPPHU�DWW�|YHUWD�DQVYDUHW�I|U�I|UHQLQJVUHJLVWUHW�
RFK�GHOWDU�Sn�IULWLGVQlWYHUNHW�L�'DOVODQG�

,QULNWQLQJVPnO�RFK�DQDO\V

)XOOPlNWLJHPnO 1lPQGVPnO 1\FNHOWDO

$WW�XWYHFNOD�HWW�KnOOEDUW�
VDPKlOOH

$WW�VWlUND�NULVEHUHGVNDS�
I|UPnJDQ�RFK�JUXQGOlJJDQGH�
I|UPnJD�WLOO�FLYLOW�I|UVYDU

6W\UGRNXPHQW

$QDO\V�PnOXSSI\OOHOVH

(QKHWHQ�KDU�KDIW�I|OMDQGH�PnO�������$WW�VWlUND�NULVEHUHGVNDS�I|UPnJDQ�RFK�JUXQGOlJJDQGH�I|U�
PnJD�WLOO�FLYLOW�I|UVYDU�
.RPPHQWDUHU�WLOO�DNWLYLWHWHUQD�

x 6W\UGRNXPHQW�I|U�NRPPXQHQV�NULVEHUHGVNDS�� DNWLYLWHWHQ�lU�./$5�
x 8WELOGQLQJ�DY�Q\�NULVOHGQLQJVQlPQG�� DNWLYLWHWHQ�lU�./$5�
x 5HYLGHUD�NRPPXQHQV�ULVN� RFK�VnUEDUKHWVDQDO\V�� DNWLYLWHWHQ�lU�./$5�



%RNVOXW����� ������

$QDO\V�YHUNVDPKHW

(QKHWHQ�KDU�VDNQDW�YHUNVDPKHWVSODQHULQJ�I|U������RFK�YHUNVDPKHWVVSHFLILND�PnO��'lUHPRW�ILQQV�HQ�GHO�
VW\UGRNXPHQW�RFK�I|UIDWWQLQJDU�YHUNVDPKHWHQ�EHK|YHU�I|UKnOOD�VLJ�WLOO��9HUNVDPKHWHQ�EHK|YHU�RFNVn�I|U�
KnOOD�VLJ�WLOO�YDG�VRP�KlQGHU�RFK�VNHU�LQRP�|YULJD�RUJDQLVDWLRQHQ��8WJnQJVSXQNWHQ�I|U�DUEHWHW�KDU�YDULW�
HQKHWHQV�XSSGUDJ�

7URWV�HQ�YDNDQW�WMlQVW�RFK�VWRU�DUEHWVE|UGD�KDU�SHUVRQDOHQ�Sn�HQKHWHQ�JMRUW�HWW�VWRUDUWDW�DUEHWH�XQGHU�
nUHW��lYHQ�RP�VLWXDWLRQHQ�LQWH�VNXOOH�YDUD�KnOOEDU�|YHU�WLG��'HW�YDU�GlUI|U�HWW�YlONRPPHW�WLOOVNRWW�QlU�GHQ�
WUHGMH�WMlQVWHQ�VRP�VDPKlOOVYlJOHGDUH�NXQGH�nWHUEHVlWWDV�
(Q�EHUHGVNDSVVDPRUGQDUH�KDU�DQVWlOOWV�Sn�GHOWLG�IUnQ�RNWREHU������WLOO�RFK�PHG������
%HW\GDQGH�WLG�KDU�lJQDWV�nW�DWW�JH�SHUVRQDOHQ�JRGD�I|UXWVlWWQLQJDU�I|U�VLQD�DUEHWVXSSJLIWHU��H[HPSHOYLV�
KDU�SHUVRQDOHQ�InWW�GHOWD�YLG�ROLND�XWELOGQLQJDU��VWXGLHEHV|N�KDU�JHQRPI|UWV�EO�D��I|U�DWW�VWlUND�VDPYHU�
NDQ�PHOODQ�HQKHWHQ�RFK�VRFLDOI|UYDOWQLQJHQV�VHUYLFHFHQWHU��'HQ�I\VLVND�DUEHWVPLOM|Q�KDU�RFNVn�XWYHFNODWV�
JHQRP�LQN|S�DY�I|UVWlUNW�JODV�YLG�UHFHSWLRQHQ��HQ�Q\ VNULYDUEHWVSODWV�KDU�VNDSDWV�I|U�GHQ�WUHGMH�VDP�
KlOOVYlJOHGDUHQ�GlU�DOOD�QX�KDU�YDU�VLWW�DUEHWVERUG��7Yn�N\ODJJUHJDW�KDU�lYHQ�N|SWV�LQ�I|U�DWW�I|UElWWUD�
DUEHWVPLOM|Q�Sn�PHGERUJDUNRQWRUHW�XQGHU�VRPPDUHQ��.RPPXQLNDW|UHQ�KDU�InWW�HWW�Q\WW�NRQWRU�RFK�XW�
UXVWQLQJ�I|U�DWW�NXQQD�EHGULYD VLWW�DUEHWHW� 3URJUDP�I|U�NRPPXQLNDW|UHQ KDU N|SWV�LQ�I|U�DWW�YL�VMlOYD�VND�
NXQQD�J|UD�PHU�PDUNQDGVI|ULQJVPDWHULDO�

'HW�I|UVWD�YHUNVDPKHWVnUHW�KDU�LQQHEXULW�DWW�HQKHWHQ�I|UV|NW�HWDEOHUD�OLWH�Q\D�IRUPHU�RFK�XSSUlWWKnOOD�
DUEHWHW��7LOO�H[HPSHO�KDU�.DQDO\UDQ�LQQHEXULW�HWW�VW|UUH�HQJDJHPDQJ�lQ�YDQOLJW��.RPPXQLNDWLRQVDUEHWHW�
KDU�lYHQ�SUlJODW�YHUNVDPKHWHQ�UHGDQ�LQQDQ�NRPPXQLNDW|UHQ�E|UMDGH�KRV�RVV��H[HPSHOYLV�JHQRP�DWW�
|YULJD�PHGDUEHWDUH�KMlOSW�WLOO�PHG�SXEOLFHULQJ�Sn�ZHEE�RFK�)DFHERRN�VDPW�DUWLNODUQD�0LWW�L�3ULFN�
(Q�VDPKlOOVYlJOHGDUH�YLNDULHUDU�Sn�GHOWLG�VRP�VlNHUKHWVVDPRUGQDUH�I|U�DUEHWH�PHG�EO�D��NRPPXQHQV�
56$�RFK�YLVV�|YQLQJVYHUNVDPKHW��8QGHU�nUHW�KDU�'DOVODQGVNRPPXQHUQD�WLOOVDPPDQV�WDJLW�IUDP�HWW�VW\U�
GRNXPHQW�I|U�NULVEHUHGVNDSVDUEHWH�I|U�PDQGDWSHULRGHQ��7LGLJW�XQGHU�GHQ�Q\D�PDQGDWSHULRGHQ�XWELOGDGHV�
NULVOHGQLQJVQlPQGHQ�I|U�VLQD�XSSJLIWHU�YLG�H[WUDRUGLQlUD�KlQGHOVHU��8QGHU�KXYXGGHOHQ�DY������KDU�RUGL�
QDULH�VlNHUKHWVVDPRUGQDUH�DUEHWDW�GHOWLG�nW�6.5�

0HGERUJDUNRQWRUHW�IRUWVlWWHU�DWW�KDUPRQLHUD�EHVOXW�RP�SDUNHULQJVWLOOVWnQG�RFK�IlUGWMlQVW�HQOLJW�NRPPX�
QHQV�UHJOHU�RFK�DNWXHOOD�I|UIDWWQLQJDU��(Q�NRQVHNYHQV�DY�GHWWD�lU�GHOV�DWW�XWUHGQLQJDUQD�DY�UHVSHNWLYH�
DQV|NDQ�J|UV�PHU�JUXQGOLJ�VDPW�DWW�EHKRY�DY�DWW�GHOV�UHYLGHUD��GHOV�WD�IUDP�UHJOHU�KDU�LGHQWLILHUDWV��8Q�
GHU�nUHW�KDU�YL�SUDWDW�PHU�RP�IlUGWMlQVW�L�NRPPXQHQ��EnGH�Sn�PHGERUJDUNRQWRUHW�RFK�WLOOVDPPDQV�PHG�
DQGUD�YHUNVDPKHWHU��

1nJUD�VLIIURU�RP�IlUGWMlQVW�
�����JHQRPI|UGHV�� ����UHVRU�PHG�DQURSVVW\UG�WUDILN�VRP�EHU|U�HQKHWHQ�RFK�GHW�IDQQV�����XWQ\WWMDGH�
WLOOVWnQG�������VM|QN�DQWDOHW�UHVRU�WLOO�� ����PHG�����XWQ\WWMDGH�WLOOVWnQG��%nGD�VLIIURUQD�lU�H[NOXVLYH OLJ�
JDQGH�WUDQVSRUW�VRP�NRPPXQHQ�I|U�|YULJW�LQWH�lU�VN\OGLJ�DWW�WLOOKDQGDKnOOD��8QGHU������NRVWDGH�PRWVYD�
UDQGH�UHVRU�� ��� ��� NU�H[NO� PRPV��)|U �����XSSJLFN�NRVWQDGHQ�WLOO�� ��� ��� NU�H[NO��PRPV�

(QKHWHQ�KDU�lYHQ�LQOHWW�DUEHWHW�PHG�DWW�GLJLWDOLVHUD�DOOD�YnUD�EODQNHWWHU��9L�DUEHWDU�WLOOVDPPDQV�PHG�
ZHEEPDVWHU�I|U�DWW�In�LQ�DOOD�GH�IXQNWLRQHU�YL�EHK|YHU�NRSSODW�WLOO�DQV|NQLQJDUQD�RP�EO�D��IlUGWMlQVW��(Q�
GHO�DUEHWH�nWHUVWnU�LQQDQ�YL�KHOW�lU�L�KDPQ�PHG�GHWWD�
8QGHU�nUHW�KDU�GHQ�Q\D�VDPRUGQLQJVJUXSSHQ�I|U�IULWLGVIUnJRU�WUlIIDWV�HWW�SDU�JnQJHU��8SSJLIWHQ�VN|WWHV�DY�
IULWLGVXWYHFNODUHQ�Sn�HJHQ�KDQG WLGLJDUH�

(Q�UHIOHNWLRQ�LQI|U�IUDPWLGHQ�lU�DWW�YHUNVDPKHWHQ�EHK|YHU�J|UD�QnJRQ�IRUP�DY�YHUNVDPKHWVSODQHULQJ��
'HWWD�ILQQV�LQRP�VlNHUKHWVVDPRUGQDUIXQNWLRQHQ�PHQ�EHK|YHU�WDV�IUDP�I|U�|YULJD�YHUNVDPKHWHU�VRP�HWW�
YHUNW\J��(WW�VnGDQW�DUEHWH�KDU�LQOHWWV�LQI|U������

$QDO\V�HNRQRPL

9HUNVDPKHWHQ�KnOOHU�VLJ�LQRP�DQJLYHQ�EXGJHWUDP�I|U�HQKHWHQ��8QGHU�nUHW�KDU�O|QHQ�I|U�NRPPXQLNDW|UHQ�
|YHUI|UWV�WLOO�HQKHWHQ��(IWHUVRP�NRPPXQLNDW|UHQ�LQWH�WLOOWUlGGH�I|UUlQ����RNWREHU�ILQQV�HWW�OLWHW�|YHUVNRWW�
MlPI|UW�PHG�EXGJHW�I|U�O|Q�
8QGHU�GHODU�DY�nUHW�KDU�GHQ�WUHGMH�WMlQVWHQ�VRP�VDPKlOOVYlJOHGDUH�GHOYLV�YDULW�EHPDQQDG�DY�WLPYLNDULH��
)UnQ����DXJXVWL�lU�WMlQVWHQ�WLOOVDWW��'HWWD�LQQHElU�QnJRW�OlJUH�O|QHNRVWQDGHU�

(Q�RI|UXWVHGG NRVWQDG�KDU�XSSVWnWW�Gn�YlUPHQ�JMRUW�DWW�YL�EHK|YW�LQI|UVNDIID�$&�WLOO�PHGERUJDUNRQWRUHW�
I|U�DWW�VNDSD�HQ�JRG�DUEHWVPLOM|��'HWWD�EHG|PV�U\PPDV�LQRP�HQKHWHQV�UDP�
6W|G�WLOO�VWXGLHRUJDQLVDWLRQHU�|YHUVNULGHU�nUVEXGJHWHQ�PHG��� WNU�WURWV�EHVOXW�L�NRPPXQVW\UHOVHQ������
������RP�DWW�GHW�Q\D�NRPPXQDOD�DQVODJHW�VNXOOH�K|MDV�WLOO�WRWDOW������'HWWD�lU�QnJRW�DWW�WD�PHG�LQI|U�
�����
9L�VHU�HQ�|NDQGH�WUHQG�QlU�GHW�JlOOHU�DQV|NQLQJDU�RP�ORNDOD�DNWLYLWHWVELGUDJ��
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)UDPWLG

0DUNQDGVI|ULQJ�� L�VDPEDQG�PHG�IO\WWHQ�DY�PDUNQDGVI|ULQJVDQVYDU�IUnQ�QlULQJVOLYVXWYHFNODUHQ�WLOO�
NRPPXQLNDWLRQ�RFK�VlNHUKHW�LGHQWLILHUDGHV�DWW�GHW�LQWH�ILQQV�QnJRQ�VlUVNLOG�EXGJHW�I|U�PDUNQDGVI|ULQJ��
'HWWD�LQQHElU�DWW�I|UXWVlWWQLQJDUQD�I|U�DUEHWHW�EOLU�XWPDQDQGH��'HW�lU�DEVROXW�Q|GYlQGLJW�DWW�YDUMH�YHUN�
VDPKHW�EXGJHWHUDU�I|U�VLQ�PDUNQDGVI|ULQJ�VDPW�HQ�I|UGHO�RP�GHW�ILQQV�EXGJHW�I|U�PDUNQDGVI|ULQJ�

gYHUV\Q�DY�UHJOHU�I|U�GULIW� RFK�K\UHVELGUDJ�� 6HGDQ�HQ�WLG�WLOOEDND�SnJnU�|YHUV\Q�DY�UHJOHUQD�I|U�
K\UHV� RFK�GULIWELGUDJ��(QKHWHQ�SnYHUNDV�EHURHQGH�Sn�KXU�GH�UHYLGHUDGH�UHJOHUQD�XWIRUPDV�W�H[��L�IRUP�DY�
JUDGHQ�DY�DGPLQLVWUDWLRQ��NRPPXQLNDWLRQ�RFK�ELGUDJVQLYnHU��(Q�IUnJD�VRP�RFNVn�E|U�KDQWHUDV�lU�KXU�
QXYDUDQGH�DYWDO�VND�KDQWHUDV�

%HW\GDQGH�|NQLQJ�DY�NRVWQDGHU�I|U�IlUGWMlQVW"�� 9lVWUD�*|WDODQGVUHJLRQHQ�KDU�EHVOXWDW�RP�IlUUH�
DQWDO�]RQHU�L�OlQHW�I|U�DWW�XQGHUOlWWD�UHVDQGHW�PHG�NROOHNWLYWUDILN�IUnQ�RFK PHG�K|VWHQ�������(Q�NRQVH�
NYHQV�lU�DWW�GHW�VDPWLGLJW�EOLU�IlUUH�]RQHU�LQRP�IlUGWMlQVWHQ��GYV��GHQ�VRP�lU�EHUlWWLJDG�WLOO�IlUGWMlQVW�NDQ�
nND�OlQJUH�VWUlFNRU�PHG�RUGLQDULH�IlUGWMlQVW�LQQDQ�ULNVIlUGWMlQVW�EHK|YV��.RQVHNYHQVHQ�NDQ�EOL�|NDGH�
NRVWQDGHU�I|U�NRPPXQHQV�GHO�DY�IlUGWMlQVWHQ��(Q�UHYLGHULQJ�DY�NRPPXQHQV�UHJOHPHQWH�I|U�IlUGWMlQVW�
SODQHUDV������

5LNVIlUGWMlQVW � NRPPXQHQ�VDNQDU�LGDJ�UHJOHU�I|U�ULNVIlUGWMlQVW��)lUGWMlQVWKDQGOlJJDUHQ�KDU�InWW�L�XSS�
GUDJ�DWW�WD�IUDP�UHJOHU�I|U�ULNVIlUGWMlQVW�XQGHU������

)lUGWMlQVW�� lYHQ�UHJOHUQD�I|U�IlUGWMlQVW�NRPPHU�DWW�EHK|YD�VHV�|YHU�PHG�DQOHGQLQJ�DY�9lVWWUDILNV�Q\D�
]RQLQGHOQLQJ�VDPW�SnJnHQGH�XSSGDWHULQJ�DY�DYWDO�RP�VlUVNLOG�NROOHNWLYWUDILN�PHG�9lVWWUDILN�

/LJJDQGH�IlUGWMlQVW � HWW�lOGUH�EHVOXW�RP�OLJJDQGH�IlUGWMlQVW�JLFN�XW�L�VHSWHPEHU��(Q Q\D�DQV|NDQ�KDU�
NRPPLW�LQ��%HVOXWHW�RP�DYVODJ�Sn�DQV|NDQ�lU�|YHUNODJDG�RFK�VYDU�LQYlQWDV�IUnQ�K|JUH�LQVWDQV�

(YHQHPDQJ�� 5HGDQ�QX�EHK|YHU�I|UXWVlWWQLQJDUQD��DPELWLRQHUQD�RFK�GH�HNRQRPLVND�UDPDUQD�DQJHV�
IUnQ�SROLWLNHQ�LQI|U������QlU�GHW�JlOOHU�NRPPXQHQV�DUEHWH�PHG�.DQDO\UDQ�

.DOHQGHU � NRPPXQVW\UHOVHQV�RUGI|UDQGH�KDU�DYLVHUDW�DWW�HQ�NRPPXQNDOHQGHU�VND�WDV�IUDP�������YLONHQ�
EHK|YHU�LQNOXGHUDV�L�EXGJHW�RFK�YHUNVDPKHWVSODQHULQJ�I|U������

/RWWHULWLOOVWnQG � XQGHU������EHK|YHU�DYJLIW�I|U�ORWWHULWLOOVWnQG�OlJJDV�LQ�L�NRPPXQVW\UHOVHQV�WD[D��$YJLI�
WHQ�E|U�lYHQ�K|MDV�SJD� Q\D�LQWHUYDOO�

3DUNHULQJVWLOOVWnQG � XQGHU������EHUlNQDV�UHJOHU�I|U�SDUNHULQJVWLOOVWnQG�DWW�EHK|YD�UHYLGHUDV�

(NRQRPLHQKHWHQ

5HVXOWDWUlNQLQJ

(NRQRPLFKHI�%M|UQ�/LQGTXLVW

%HVNULYQLQJ
%RNVOXW�

����
%RNVOXW�

����
%XGJHW�
����

$YYLNHOVH�
����

,QWlNWHU ������ ������ ���� � ���

3HUVRQDONRVWQDGHU � ��� � ��� � ��� ����

/|SDQGH�NRVWQDGHU �� ��� �� ��� �� ��� ������

6D�NRVWQDGHU �� ��� �� ��� �� ��� ������

5HVXOWDW �� ��� �� ��� �� ��� ���
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9HUNVDPKHWVEHVNULYQLQJ

(QKHWHQ�lU�DQVYDULJ�I|U�NRPPXQHQV�UHGRYLVQLQJ�RFK�EHUHGQLQJ�DY�nUVEXGJHW��SURJQRVHU��GHOnUVERNVOXW�
VDPW�nUVUHGRYLVQLQJ�RFK�DUEHWDU�PHG�|YHUJULSDQGH�VWUDWHJLVND�HNRQRPL� RFK�ILQDQVLHULQJVIUnJRU�VDPW�
GHQ�FHQWUDOD�SURFHVVHQ�I|U�HNRQRPL� RFK�YHUNVDPKHWVVW\UQLQJ�
(NRQRPLHQKHWHQ�KDU�KDQG�RP�NRPPXQHQV�OLNYLGLWHW��NUDYYHUNVDPKHW��OHYHUDQW|UV� RFK�NXQGIDNWXURU�
VDPW�VHUYLFH��UnGJLYQLQJ�RFK�VW|G�WLOO�|YULJD�I|UYDOWQLQJDU�
(QKHWHQ�KDU�lYHQ�HQ�UROO�YLG�VDPRUGQLQJ�RFK�XSSKDQGOLQJ�DY�NRPPXQHQV�EHKRY�DY�YDURU�RFK�WMlQVWHU�
8WI|U�WMlQVWHU�nW�VWLIWHOVHU�RFK�NRPPXQDOI|UEXQG�

,QULNWQLQJVPnO�RFK�DQDO\V

$QDO\V�PnOXSSI\OOHOVH

(QKHWHQ�DUEHWDU�LQWH�GLUHNW�PRW�QnJUD�DY�VW\UHOVHQV�PnO��,QGLUHNW�PHGYHUNDU�HNRQRPLHQKHWHQ�WLOO�DWW�
NRPPXQHQV�I|UYDOWQLQJDU�RFK�HQKHWHU�NDQ�DUEHWD�PRW�VLQD�PnO�

$QDO\V�YHUNVDPKHW

+HOD�nUHW�KDU�HQKHWHQ�ODJW�HWW�VWRUW�DUEHWH�PHG�DWW�LQI|UD�Q\WW�HNRQRPLV\VWHP��GHW�KDU�IXQJHUDW�HQOLJW�
SODQ��'HQ���GHFHPEHU�NUDVFKDGH�YnUW�EHILQWOLJD�HNRQRPLV\VWHP� )|U�DWW�NXQQD�EHWDOD�OHYHUDQW|UVIDNWX�
URU��VNLFND�UlNQLQJDU�PP�KDU�DUEHWHW�PHG�DWW�LPSOHPHQWHUD�YnUW�Q\D�HNRQRPLV\VWHP�EHK|YW�IRUFHUDV��
GHW�KDU�L�IOHUD�IDOO�LQWH�YDULW�KHOW�O\FNDW�DWW�WHVWD�L�VNDUSW�OlJH��$OO�WLOOJlQJOLJ�SHUVRQDO�KDU�XQGHU�KnUG�SUHVV�
MREEDW�PHG�LPSOHPHQWHULQJHQ�RFK�QnJRW XWU\PPH�KDU�HJHQWOLJHQ�LQWH�IXQQLWV�I|U�DWW�KDQWHUD�HIIHNWHUQD�
DY�NUDVFKHQ��lQGn�KDU�YL�JMRUW�GHW�
0HOOHUXGV�GXNWLJD�SHUVRQDO�RFK�Sn�IOHUD�RPUnGHQ�lYHQ�KDQWHUDW�RFK�VW|WWDW�YnUD�VDPDUEHWVNRPPXQHU�

)OHUD�Q\DQVWlOOGD�Sn�HNRQRPLHQKHWHQ�RFK�XWH�Sn�I|UYDOWQLQJDUQD�JHU�HWW�VWRUW�EHKRY�DY�LQWURGXNWLRQ�� GHW�
ILQQV�RWLOOUlFNOLJW�PHG�UHVXUVHU�I|U�GHWWD��'HW�lU�YLNWLJW�DWW�DOOD�FKHIHU�I|UVWnU�RFK�NDQ�WD�VLWW�DQVYDU�I|U�
HNRQRPL�RFK�YHUNVDPKHW��$OOD�FKHIHU�PnVWH�In�NXQVNDS�L�KXU�GH�I|OMHU�VLWW�HNRQRPLVND�UHVXOWDW�RFK�DWW�GH�
I|UVWnU�KXU�YHUNVDPKHWVEHVOXW�SnYHUNDU�HQKHWHQV�HNRQRPL�

(QKHWHQ�KDU�SnE|UMDW�HQ�JHQRPJnQJ�DY�NRVWQDGHU�LQRP�lOGUHRPVRUJHQ�WLOOVDPPDQV�PHG�VRFLDOI|UYDOW�
QLQJHQ��YL�DQYlQGHU�HQ�PHWRGLN�VRP�6.5�WDJLW�IUDP�L��KDQGERN�I|U�HIIHNWLY�lOGUHRPVRUJ���YL�KDU�KMlOS�DY�
DUEHWH�VRP�WLGLJDUH�XWI|UWV�L�0DUNDU\GV�NRPPXQ�

8QGHU�nUHW�KDU�XSSKDQGOLQJVIUnJRU�WDJLW�IOHUD�VWHJ�IUDPnW��NRPPXQHQV�XSSKDQGODUH�KDU�WLOO�VWRU�GHO�XSS�
KDQGODW�HQWUHSUHQDGHU�RFK�YDURU�WLOO PnQJD�DY NRPPXQHQV�LQYHVWHULQJVSURMHNW�PHQ�lYHQ�XWYHFNODW�VDP�
YHUNDQ�PHG�YnUD�VDPYHUNDQVNRPPXQHU�I|U�DWW�WLOOVDPPDQV�VNDSD�HIIHNWLYLWHW��HQ�XSSKDQGOLQJ�� I\UD�
DYWDO��(QKHWHQ�KDU�lYHQ�PHG�H[WHUQ�KMlOS�JUDQVNDW�WYn�DYWDOVRPUnGHQ��NRQWRUVPDWHULDO�RFK�EHYDNQLQJ�
RFK�NRQVWDWHUDW�DWW�GHW�ILQQV�P|MOLJKHW�DWW�VlQND�NRVWQDGHUQD�YlVHQWOLJW�

(Q�VDWVQLQJ�Sn�IOHU�DYURSVDYWDO��HQ�XSSVW\UQLQJ�DY�YDG�VRP�InU�N|SDV�LQ�RFK�YHP�VRP�KDU�EHK|ULJKHW�
VNXOOH�VQDEEW�EHWDOD�VLJ��(WW�I|UV|N�WLOO�XW|NDG�VDPYHUNDQ�Sn�GHWWD�RPUnGH�KDU�JMRUWV�

$QDO\V�HNRQRPL

(NRQRPLHQKHWHQ�UHGRYLVDU�HQ�SRVLWLY�DYYLNHOVH�L�I|UKnOODQGH�WLOO�EXGJHW��2UVDNHQ�lU�IUDPI|UDOOW�DWW�HQKHW�
HQ�K\UW�XW�SHUVRQDO�WLOO�GHW�JHPHQVDPPD�SURMHNWHW�E\WH�DY�HNRQRPLV\VWHP��(QKHWHQ�KDU�lYHQ�WDJLW�EHWDOW�
I|U�XSSKDQGOLQJVWMlQVWHU�XWI|UGD�nW�DIIlUVYHUNVDPKHWHQ�PHG��� WNU�

cWJlUGHU�I|U�DWW�NRPPD�L�EDODQV

(NRQRPLVNW�lU�HQKHWHQ�L�EDODQV�
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)UDPWLG

,PSOHPHQWHULQJ�DY�NRPPXQHQV�Q\D�HNRQRPLV\VWHP�lU�VQDUW�JHQRPI|UW��1X�I|OMHU�XWELOGQLQJ�DY�EHU|UGD�
KDQGOlJJDUH�PHQ�IUDPI|UDOOW�DY�FKHIHU�Vn�DWW�GH�NDQ�WD�GHO�DY�V\VWHPHWV�I|UGHODU�RFK�In�HQ�ElWWUH�LQVLNW�L�
VLQD�YHUNVDPKHWHUV�HNRQRPL�

(Q�I|UVWD�XWUHGQLQJ�I|U�DWW�XQGHUV|ND�P|MOLJKHWHQ�DWW�ELOGD�HQ�JHPHQVDP�UHGRYLVQLQJVHQKHW�PHG�VDPDU�
EHWVNRPPXQHUQD�lU�NODU�
1lU�LPSOHPHQWHULQJHQ�DY�GHW�Q\D�HNRQRPLV\VWHPHW�KDU�ODJW�VLJ��lU�GHW�GDJV�DWW�E|UMD�MREED PHG�DWW�I|U�
YHUNOLJD�JHPHQVDP�UHGRYLVQLQJVHQKHWHQ��GlUHIWHU�HQ�JHPHQVDP�O|QHHQKHW��LW�HQKHW��XSSKDQGOLQJVHQKHW��
6W|UUH�HQKHWHU�VRP�lU�PLQGUH�VnUEDU�lU�Q|GYlQGLJW��,QOHGQLQJVYLV�NRPPHU�GHW�LQWH�DWW�LQQHElUD�NRVW�
QDGVVlQNQLQJDU��PHQ�GHW�EOLU�HQ�ElWWUH�VWDELOLWHW�RFK�W\GOLJW�PHG�YHP�VRP�J|U�YDG�

(QKHWHQ�I|U�GLJLWDO�VHUYLFH

5HVXOWDWUlNQLQJ

7RUEM|UQ�6YHGXQJ��'LJLWDOLVHULQJV� RFK�,QIRUPDWLRQVVlNHUKHWVFKHI

%HVNULYQLQJ
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3HUVRQDONRVWQDGHU �� ��� � ��� � ��� ���

/|SDQGH�NRVWQDGHU � ��� � ��� � ��� ������

6D�NRVWQDGHU �� ��� �� ��� �� ��� ����

5HVXOWDW � ��� � ��� � ��� ���

9HUNVDPKHWVEHVNULYQLQJ

(QKHWHQ�KDU�WUH�KXYXGXSSGUDJ��GULYD�Sn�GHQ�GLJLWDOD�WUDQVIRUPDWLRQHQ��VlNHUVWlOOD�NRPPXQHQV�LQIRUPDW�
LRQV� RFK�GDWDVlNHUKHW��VDPW�I|UYDOWD�RFK�XWYHFNOD�NRPPXQHQV�,7�PLOM|�

'HW�LQQHElU�DWW�HQKHWHQ�DQVYDUDU�I|U�DWW�GULYD�Sn�NRPPXQHQV�GLJLWDOD�HIIHNWLYLVHULQJ�XWLIUnQ�YHUNVDPKHW�
HUQDV��LQYnQDUQDV�RFK�QlULQJVOLYHWV�EHKRY��,�GHWWD�LQJnU�KXU�NRPPXQHQ�VRP�KHOKHW�KDQWHUDU�V\VWHPDQ�
YlQGDQGHW�DY�PRELO�WHNQLN��%LJ�'DWD�RFK�DQDO\VHU�DY�VWRUD�LQIRUPDWLRQVPlQJGHU�PHG�PHUD��'HW�LQNOXGH�
UDU�RFNVn�DQVYDU�I|U�GH�LQWHUQD�NRPPXQLNDWLRQVV\VWHPHQ��VnVRP�W�H[��WHOH� RFK�GDWDNRPPXQLNDWLRQVV\�
VWHP���VDPW�WHNQLVN�XWYHFNOLQJ�RFK�GULIW�

(QKHWHQ�VW|GMHU�NRPPXQHQV�YHUNVDPKHWHU�L�GHUDV�DUEHWH�PHG�LQIRUPDWLRQVVlNHUKHWVIUnJRU�RFK�GDWD�
VN\GGVI|URUGQLQJHQ��$QVYDUDU�I|U�DWW�WLOOKDQGDKnOOD�UROOHUQD�,QIRUPDWLRQVVlNHUKHWVDPRUGQDUH��VDPW�'DWD�
VN\GGVRPEXG�

(QKHWHQ�DQVYDUDU�I|U�GULIW�DY�NRPPXQHQV�JHPHQVDPPD�,7�PLOM|�PHQ�lYHQ�I|UYDOWQLQJVVSHFLILND�YHUN�
VDPKHWVV\VWHP�

(QKHWHQ�KDU�RFNVn�XSSGUDJHW�DWW�EHYDND�RFK�VW|GMD�VDPKlOOHWV�XWYHFNOLQJ�L�VLQ�KHOKHW�QlU�GHW�NRPPHU�WLOO�
DWW�|ND�I|UXWVlWWQLQJDUQD�I|U�Q\WWMDQGHW�DY�GLJLWDOLVHULQJHQV�P|MOLJKHWHU��'HWWD�LQQHElU�L�I|UVWD�KDQG�DWW�
HQKHWHQ�VYDUDU�XSS�PRW�SROLWLNHQV�LQWHQWLRQHU�I|U�LQIUDVWUXNWXUXWE\JJQDGHQ�U|UDQGH�LQIRUPDWLRQVWHNQROR�
JLQV�P|MOLJKHWHU�

(QKHWHQ�VND�KMlOSD�WLOO�YLG�NUDYVWlOODQGH�PRW�OHYHUDQW|UHU��LQYHQWHUD�EHKRY��YHUNVWlOOD�EHVWlOOQLQJDU��JH�
QRPI|UD�WHNQLN�RFK�V\VWHPLQI|UDQGHQ��WLOOKDQGDKnOOD�VHUYLFHIXQNWLRQHU��VDPW�EHG|PD�LQYHVWHULQJV� RFK�
UHLQYHVWHULQJVEHKRY�

,�GH�WUH�KXYXGXSSGUDJHQ�VND�HQKHWHQ�DNWLY�V|ND�HIWHU�VDPDUEHWVP|MOLJKHWHU�PHG�DQGUD�NRPPXQHU� ,�
V\IWH�DWW�VNDSD�I|UXWVlWWQLQJDU�WLOO�XW|NDGH�UHVXUVHU�RFK�VSHFLDOLVWNRPSHWHQV�
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,QULNWQLQJVPnO�RFK�DQDO\V

)XOOPlNWLJHPnO 1lPQGVPnO 1\FNHOWDO

$WW�XWYHFNOD�HWW�KnOOEDUW�
VDPKlOOH

gND�UREXVWKHWHQ�L�NRPPX�
QHQV�VDPKlOOVYLNWLJD�IXQNW�
LRQHU

'HVLJQ�DY�OHGQLQJVVWUXNWXU�
�LQIRUPDWLRQVVlNHUKHW��

$WW�XWYHFNOD�NRPPXQHQV�
DWWUDNWLYLWHW

)UlPMD�DQYlQGDQGHW�DY�GLJL�
WDOD�O|VQLQJDU�L�NRPPXQHQ

'L0L26�PlWQLQJ��'LJLWDO�
PRJQDG�L�RIIHQWOLJ�VHNWRU��

$QDO\V�PnOXSSI\OOHOVH

('6�KDU�PRW�.)�RFK�.6�PnO�VDWW�WUH�OnQJVLNWLJD�PnO�I|U�KHOD�PDQGDWSHULRGHQ�
'HVVD�lU�

x ,QI|UDQGH�DY�/,6
x gNDG�'LJLWDO�PRJQDG
x )RUWO|SDQGH�XWELOGQLQJ

'HVVD�PnO�VND�ELGUD�WLOO�XSSI\OODQGHQ�DY�.)�PnOHQ�
x 8WYHFNOD�HWW�KnOOEDUW�VDPKlOOH
x 8WYHFNOD�GLDORJHQ�PHOODQ�SROLWLNHU�RFK�WMlQVWHPlQ
x )UlPMD�MlPOLN�KlOVD
x 8WYHFNOD�NRPPXQHQV�DWWUDNWLYLWHW

8QGHU������KDU�('6�MREEDW�PHG�XWELOGQLQJVLQVDWVHU�I|U�DWW�|ND�RUJDQLVDWLRQHQV�GLJLWDOD�PRJQDG��$UEHWHW�
PHG�/,6�KDU�E|UMDWV�DY�,QIRUPDWLRQVVlNHUKHWVVDPRUGQDUHQ��7\YlUU�EOHY�WMlQVWHQ�YDNDQW�XQGHU�K|VWHQ�
RFK�LQWH�NXQQDW�HUVlWWDV��8QGHU�nU������NRPPHU�NRQVXOWVW|G�WDV�LQ�I|U�GHW�IRUWVDWWD�DUEHWHW�L�YlQWDQ�Sn�
DWW�GHQ�YDNDQWD�WMlQVWHQ�NDQ�WLOOVlWWDV�

$QDO\V�YHUNVDPKHW

9HUNVDPKHWHQ�UHGRYLVDU�HWW�|YHUVNRWW�Sn�JUXQG�DY�YDNDQW�WMlQVW�
$UEHWHW�PHG�DWW�Qn��,QI|UDQGH DY�/,6���/HGQLQJVV\VWHP�I|U�,QIRUPDWLRQV6lNHUKHW��KDU�SnE|UMDWV�RFK�
NRPPHU�SnJn�XQGHU�KHOD������VDPW�������'RFN�Vn�lU�WMlQVWHQ�VRP�,QIRUPDWLRQVVlNHUKHWVVDPRUGQDUH�
YDNDQW�YLONHW�OHWW�WLOO�DWW�IOHUD�LQVDWVHU�LQRP�RPUnGHW�LQWH�NXQQD�JHQRPI|UDV��)|U�DWW�WlFND GHO�DY�GHW�
JODSSHW�XQGHU�nU������NRPPHU�NRQVXOWVW|G�DQOLWDV�JHQRP�9*5�,QIRUPDWLRQVVlNHUKHWVSURJUDP������

$UEHWHW�PHG�DWW�Qn��gNDG�'LJLWDO�PRJQDG��IRUWVNULGHU�JHQRP�DWW�YL�JHQRPI|U�LQIRUPDWLRQV�RFK�XWELOG�
QLQJVLQVDWVHU��0HQ�GHQ�YDNDQWD�WMlQVWHQ�Sn�LQIRUPDWLRQVVlNHUKHWVVLGDQ�SnYHUNDU�lYHQ�WDNWHQ�KlU��Gn�
SHUVRQDO�InWW�MREED�PHG�IOHUD�ROLND�XSSJLIWHU�I|U�DWW�WlFND�XSS�GHW�PHVW�DNXWD�

('6�KDU�lYHQ�WLOOVDPPDQV�PHG�DQGUD�YHUNVDPKHWHU�VDPW�I|UHWDJ�L�NRPPXQHQ�DUUDQJHUDW�WYn�GDJDU��0HU�
'LJLWDO��VRP�ULNWDWV�PRW�DWW�K|MD�NRPPXQHQV�LQYnQDUH�����I|UPnJD�DWW�DQYlQGD�GLJLWDOD�YHUNW\J��)|U�DWW�
Sn�GHWWD�VlWW�I|UEHUHGD�I|U�HWW�|NDW�DQYlQGDQGH�DY�NRPPXQHQV�GLJLWDOD�WMlQVWHU�
('6�lU�RFNVn�XWH�RFK�VW|WWDU�YHUNVDPKHWHU�LQRP�RUJDQLVDWLRQHQ�PHG�DWW�I|UlQGUD�RFK�I|UElWWUD�VLQD�SUR�
FHVVHU�PHG�VW|G�DY�WHNQLN�RFK�SURJUDPYDURU�

$QDO\V�HNRQRPL

9HUNVDPKHWHQ�UHGRYLVDU�HWW�|YHUVNRWW�VRP�EHURU�Sn�DWW�WMlQVWHQ�VRP�LQIRUPDWLRQVVlNHUKHWVVDPRUGQDUH�
YDULW�YDNDQW�VWRU�GHO�DY�nUHW��'HWWD�KDU�LQQHEXULW�DWW�YLVVD�SODQHUDGH�LQVDWVHU�LQWH�NXQQDW�JHQRPI|UDV�
53$�SURMHNWHW�LQRP�)\UERGDO�ODGHV�RFNVn�QHG��YLONHW�('6�VDWW�DY�SHQJDU�I|U��'HW�ELGUDU�RFNVn�WLOO�GHW�
|YHUVNRWW�VRP�('6�UHGRYLVDU�

)UDPWLG

8WLIUnQ�GH�EHVSDULQJVnWJlUGHU�VRP�EHK|YHU�J|UDV�LQI|U������JnU�GHW�L�QXOlJHW�LQWH�VlJD�KXU�GHW�NRPPHU�
SnYHUND�YHUNVDPKHWHQ�
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5HVXOWDWUlNQLQJ
+5�FKHI�-HDQHWWH�-RKDQVVRQ

%HVNULYQLQJ
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$YYLNHOVH�
����

,QWlNWHU ���� ���� ��� ��

3HUVRQDONRVWQDGHU � ��� � ��� � ��� ���

/|SDQGH�NRVWQDGHU � ��� � ��� � ��� ��

6D�NRVWQDGHU � ��� � ��� � ��� ���

5HVXOWDW � ��� � ��� � ��� ���

9HUNVDPKHWVEHVNULYQLQJ

3HUVRQDOHQKHWHQ�VND�DNWLYW�ELGUD�WLOO�DWW�0HOOHUXGV�NRPPXQ�NDQ�YLGDUHXWYHFNOD�VLQ�VWlOOQLQJ�VRP�HQ�DW�
WUDNWLY�DUEHWVJLYDUH�VRP�EHGULYHU�YHUNVDPKHW�DY�K|JVWD�NYDOLWHW�

3HUVRQDOHQKHWHQ�ELGUDU�JHQRP�DWW�YDUD�HWW�HIIHNWLYW��VWUDWHJLVNW�RFK�RSHUDWLYW�VW|G�WLOO�YHUNVDPKHWHQ��

3HUVRQDOHQKHWHQ�VND�lYHQ�ELGUD�WLOO�DWW�VNDSD�I|UXWVlWWQLQJDU�I|U�NRPPXQHQ�DWW�HUEMXGD�NRPPXQHQV�
PHGDUEHWDUH�HQ�JRG�DUEHWVPLOM|�RFK�OLND�YLOONRU�

(QKHWHQV�VSHFLDOLVWVW|G�lU�|YHUJULSDQGH��VDPRUGQDQGH�RFK�XWYHFNODQGH�L�IXOOJ|UDQGHW�DY�XSSGUDJHW�DWW�KD�
HWW�IXQNWLRQHOOW�SHUVRQDOVWUDWHJLVNW�RFK�SHUVRQDODGPLQLVWUDWLYW�DQVYDU�

,QULNWQLQJVPnO�RFK�DQDO\V

)XOOPlNWLJHPnO 1lPQGVPnO 1\FNHOWDO

$WW�XWYHFNOD�NRPPXQHQV�
DWWUDNWLYLWHW

0HOOHUXGV�NRPPXQ�VND�YDUD�
NlQG�VRP�HQ�DWWUDNWLY�DU�
EHWVJLYDUH

$UEHWDGH�WLPPDU�WLPDYO|�
QDG�SHUVRQDO

6MXNVNULYQD

$UEHWVPLOM|PnO����� 0nOHW�GHOYLV�XSSI\OOW

.YDUWDO������� ����������

6MXNIUnQYDURQ�I|U�nU������VOXWDGH�PHG�HWW�UHVXOWDW�Sn���� ���0nOHW�QnGGHV�LQWH�PHQ�WURWV�GHWWD�VM|QN�
RKlOVRWDOHW�IUnQ�nU������PHG������SURFHQWHQKHWHU�

.RVWQDGHQ�I|U�VMXNIUnQYDURQV�I|UVWD����GDJDU�YDU�I|U�WHUWLDO��������� WNU��6LIIURUQD�SHU�WHUWLDO�NDQ�IOXN�
WXHUD�QnJRW�Gn�VLIIURUQD�SHU�WHUWLDO�LQWH�DOOWLG�lU�NODUD�L�VDPEDQG�PHG�DWW�UHGRYLVQLQJ�NUlYV�L�6WUDWV\V��
'RFN�NDQ�VlJDV�DWW�GHQ�WRWDOD�VMXNIUnQYDURNRVWQDGHQ�I|U�SHULRGHQ������GDJDU�PLQVNDW�L�MlPI|UHOVH�
PHOODQ�nUHQ������RFK�������IUnQ�����PLOMRQHU�NURQRU�WLOO������PLOMRQHU�NURQRU�

$QWDOHW�LQNRPQD�WLOOEXGVUDSSRUWHU�I|U�WHUWLDO���YDU�����)|UYLVVR�HQ�|NQLQJ�PHQ�WUROLJHQ�EHK|YV�PHU�
LQIRUPDWLRQ�WRP�YDUI|U�PDQ�VRP�DUEHWVJLYDUHQ�L�K|JUH�JUDG�|QVNDU�In�LQ�GHVVD�UDSSRUWHU��

$QDO\V�PnOXSSI\OOHOVH

6MXNIUnQYDURQ�KDU�VMXQNLW�PHOODQ�nUHQ������RFK������IUnQ����� ��WLOO���� ��RFK�GHQ�WRWDOD�VMXNIUnQYDUR�
NRVWQDGHQ�I|U�VMXNIUnQYDURSHULRGHQV�I|UVWD����GDJDU�KDU�PLQVNDW�L�MlPI|UHOVH�PHOODQ�nUHQ������RFK�
������IUnQ�����PLOMRQHU�NURQRU�WLOO������PLOMRQHU�NURQRU��*OlGMDQGH�QRJ�Vn�PLQVNDU�EnGH�RKlOVRWDOHQ�RFK�
NRVWQDGHQ�I|U�GHQVDPPD�YLONHW�J|U�DWW�GHVVD�EnGD�PnO�ELGUDU�WLOO�XSSI\OODQGHW�DY�.)�PnOHQ��bYHQ�DQWDOHW�
LQNRPQD�WLOOEXG�|NDU��GRFN�IUnQ�P\FNHW�OnJD�QLYnHU��%HG|PQLQJHQ lU�DWW�DQWDOHW�IDNWLVND�WLOOEXG�LQWH�DQ�
PlOV�L�GHQ�XWVWUlFNQLQJ�VRP�|QVNDV��PHG�V\IWH�DWW�JHQRP�WLOOEXGVUDSSRUWHULQJHQ�I|UKLQGUD�DUEHWVPLOM|R�
O\FNRU��'HW�lU�LQWH�DOOGHOHV�RYDQOLJW�DWW�DQPlODQ�RP�WLOOEXG�EOLU�WLOO�HQ�NXOWXUIUnJD��GlU�RYDQDQ�DY�DWW�DQ�
PlOD�WLOOEXG�EHIlVWV�



%RNVOXW����� ������

$QDO\V�YHUNVDPKHW

$UEHWHW�PHG�+HOWLGVUHVDQ�KDU�IUnQ�nUVVNLIWHW�|YHUJnWW�L�6RFLDOI|UYDOWQLQJHQV�UHJL�PHG�IRUWVDWW�VW|G�IUnQ�
+5��HQOLJW�SODQ��(Q�EHPDQQLQJVHQKHW�KDU�VWDUWDWV�PHG�XSSGUDJ�DWW�EHPDQQD�XSS�YLG�NRUWWLGVIUnQYDUR�
XWLIUnQ�GH�UHVXUVHU�VRP�WLOOJRGRJ|UV�JHQRP�DWW�SHUVRQDOHQ�P|MOLJJ|UV�|NDG�DUEHWVWLG��+LWWLOOV�KDU�GHWWD�
DUEHWH�UHVXOWHUDW�L�DWW�VHNWRU�VW|G� RFK�VHUYLFH�E|UMDW�DUEHWD�PHG�VW|G�IUnQ�EHPDQQLQJVHQKHWHQ��6HNWRU�
YnUG� RFK�RPVRUJV�NRSSOLQJ�WLOO�EHPDQQLQJVHQKHWHQ�RFK�YHUNVWlOODQGH�DY K|JUH�VVJU�KDU�I|UGU|MWV��6NlOHW�
lU�DWW�DUEHWVJLYDUHQ�RFK�GHQ�IDFNOLJD�SDUWHQ�LQWH�NRPPLW�|YHUHQV�RP�SUDNWLVN�KDQWHULQJ�DY�DUEHWVVlWW�I|U�
DWW�P|MOLJJ|UD�GHQ�IOH[LELOLWHW�VRP�NUlYV�I|U�DWW�ElVW�WD�WLOOYDUD�GH�|NDGH�SHUVRQHOOD�UHVXUVHU�VRP�|QVNDG�
V\VVHOVlWWQLQJVJUDG�LQQHElU��$UEHWHW�I|U�DWW�ILQQD�YlJDU�I|U�JRGD�O|VQLQJDU�L�IUnJD�RP�DWW�HUEMXGD�K|JUH�
V\VVHOVlWWQLQJVJUDGHU�I|U�GH�PHGDUEHWDUH�L�NRPPXQHQ�VRP�lU�RIULYLOOLJW�GHOWLGVDUEHWDQGH�KDU�IRUWJnWW�
XQGHU�K|VWHQ�PHG�VFKHPDSODQHULQJ��0HQLQJHQ�lU�DWW�HQKHWHUQD�LQRP�YnUG�RFK�RPVRUJ�VXFFHVVLYW�VND�
HIIHNWXHUD�PHGDUEHWDUQDV�|QVNHPnO�RP�K|MG�V\VVHOVlWWQLQJVJUDG�XQGHU�YnUHQ������

$UEHWHW�PHG�DWW�NRPPD�YLGDUH�L�HWW�Q\WW�ORNDOW�VDPYHUNDQVDYWDO�WLOOlPSOLJW�L�0HOOHUXGV�NRPPXQ�KDU�VNHWW�
XQGHU�K|VWHQ�PHG�GLDORJ�L�VDPYHUNDQVJUXSSHUQD��(WW�I|UVODJ�WLOO�ORNDOW�VDPYHUNDQVDYWDO�lU�IUDPWDJHW��
IlUGLJW�I|U�SUHVHQWDWLRQ�L�FHQWUDO�VDPYHUNDQVJUXSS�YnUYLQWHUQ������

'HW�JHPHQVDPPD�DUEHWHW�PHG�cPnO��)lUJHODQGD��'DOV�(GV�NRPPXQHU�DYVHHQGH�DWW�XSSKDQGOD�Q\WW�SHU�
VRQDO��O|QHV\VWHP�KDU�SnJnWW�XQGHU�nUHW��8SSKDQGOLQJVSURFHVVHQ�KDU�|YHUNODJDWV�RFK�YLG�nUHWV�VOXW�LQ�
YlQWDV�IRUWIDUDQGH�EHVNHG�IUnQ�I|UYDOWQLQJVUlWWHQ��7LGVSODQHQ�I|U�LQI|UDQGHW�KDU�GlUYLG�I|UGU|MWV�PHQ�GRP�
I|UYlQWDV�NRPPD�XQGHU�LQOHGQLQJHQ�DY������YDUYLG�GHW�IDNWLVND�DUEHWHW�NDQ�SnE|UMDV��8SSKDQGOLQJ�DY�Q\�
SHQVLRQVDNW|U�KDU�LQOHWWV�

2PWDJ�RP�DUEHWVPLOM|DUEHWHW�KDU�VNHWW�Sn�Vn�VlWW�DWW�DUEHWVPLOM|XSSJLIWHU�KDU�I|UGHODWV�XW��DUEHWVPLOM|XW�
ELOGQLQJ�LQSODQHUDWV�WLOO�YnUYLQWHUQ������VDPW�DWW�DUEHWVPLOM|nUVKMXO�WDJLWV�IUDP�I|U�RUJDQLVDWLRQHQ��9HUN�
VDPKHWVV\VWHPHW�$GDWR��HWW�DGPLQLVWUDWLYW�V\VWHP�VRP�VND�ELGUD�WLOO�I|UElWWULQJDU�L�FKHIHUQDV�DUEHWH�PHG�
VMXNIUnQYDUR�RFK�UHKDELOLWHULQJ�VDPW�.,$��NRPPXQHUQDV�LQIRUPDWLRQVV\VWHP�RP�DUEHWVPLOM|Q��KDU�LQI|UWV�
L�YnUD�YHUNVDPKHWHU��5HKDESROLF\�RFK�SROLF\�RP�NUlQNDQGH�VlUEHKDQGOLQJ�KDU�WDJLWV�IUDP�RFK�EHVOXWDWV�
RP�

5HNU\WHULQJVLQVDWV�KDU�JMRUWV�Sn�SODWV�L�6WRFNKROP�L�VDPYHUNDQ�PHG�|YULJD�'DOVODQGVNRPPXQHU�PHG�
IRNXV�Sn�SRWHQWLHOOD�nWHUDQYlQGDUH�WLOO�'DOVODQGVUHJLRQHQ��.RPPXQHQ�KDU�RFNVn�PHGYHUNDW�Sn�,Q:HVW�
PlVVDQ��(Q�DUEHWVPDUNQDGVPlVVD�Sn�K|JVNRODQ�YlVW�L�7UROOKlWWDQ��)|UVODJ�Sn�VSHFLILND�UHNU\WHULQJVI|U�
PnQHU�KDU�WDJLWV�IUDP�YLOND�NDQ�NRPPD�EOL�DNWXHOOD�DWW�DQYlQGD�YLG�UHNU\WHULQJ�WLOO�\UNHQ�LQRP�VlUVNLOW�
VYnUUHNU\WHUDGH�JUXSSHU��6DPWOLJD�IDFNOLJD�RUJDQLVDWLRQHU�KDU�HUEMXGLWV�DWW�WHFNQD�HWW�I|UPnQOLJW�DYWDO�RP�
VHPHVWHUGDJVWLOOlJJVYl[OLQJ��GYV��HWW�VlWW�DWW�XQGHU�YLVVD�SUHPLVVHU�Yl[OD�VHPHVWHUGDJVWLOOlJJHW�PRW�IOHU�
VHPHVWHUGDJDU�

:RUNVKRSV�KDU�SnE|UMDWV�GlU�NRUWDUH�XWELOGQLQJVSDVV�HUEMXGV�RUJDQLVDWLRQHQV�FKHIHU�L�GH�YHUNVDPKHWVV\�
VWHP�RFK�SURFHVVHU�YL�DUEHWDU�PHG�LQRP�SHUVRQDORPUnGHW�
*HQRP�DWW�EHPDQQLQJHQ�Sn�SHUVRQDOHQKHWHQ�YDULW�OlJUH�XQGHU�YnU�RFK�I|UVRPPDU�KDU�VW|GHW�WLOO�YHUN�
VDPKHWHUQD�InWW�DQSDVVDV�GlUHIWHU��1\�+5�NRQVXOW�WUlGGH�L�WMlQVW�XQGHU�VRPPDUHQ�

$QDO\V�HNRQRPL

(IWHU�DQDO\V�DY�nUHWV�XWIDOO�RFK�I|UYlQWDGH�GLWR�KDU�SRVWHQ�I|U�O|QHU�RFK�DUEHWVJLYDUDYJLIWHU�OlPQDW�HWW�
|YHUVNRWW�YLG�nUHWV�VOXW�Sn�FD ��� WNU��'HWWD�EHURHQGH�Sn�DWW�HQKHWHQ�LQWH�YDULW�IXOOW�EHPDQQDG�XQGHU�
YnUHQ�RFK�I|UVRPPDUHQ�Gn�HQ�DY�HQKHWHQV�PHGDUEHWDUH�JnWW�YLGDUH�WLOO�DQQDQ�WMlQVW��VDPWLGLJW�VRP�HU�
VlWWQLQJVUHNU\WHULQJHQ�GUDJLW�XW�Sn�WLGHQ��3RVWHQ�DGPLQLVWUDWLYD�WMlQVWHU�RFK�GDWDEHKDQGOLQJ�YLVDU�HWW�
XQGHUVNRWW��(IWHU�QRJJUDQQ�DQDO\V�YLVDU�GHW�VLJ�DWW�SRVWHQ�lU�XQGHUEXGJHWHUDG�Gn�XQGHUWHFNQDG�QRWHUDW�
DWW�GHQ�WMlQVW�VRP�GHODV�PHOODQ�cPnO��'DOV�(G��)lUJHODQGD�RFK�0HOOHUXG��GYV��V\VWHPDQVYDULJ�I|U�O|QHV\�
VWHPHW��LQWH�WDJLWV�KlQV\Q�WLOO�L�EXGJHWHQ�

3RVWHQ�I|U�I|UHWDJVKlOVRYnUG�lU�L�SULQFLS�L�EDODQV���(QOLJW�DUEHWVPLOM|ODJHQ�VND�DUEHWVJLYDUHQ�VH�WLOO�DWW�GHW�
ILQQV�HUIRUGHUOLJ�I|UHWDJVKlOVRYnUG�DWW�WLOOJn�I|U�RUJDQLVDWLRQHQV�PHGDUEHWDUH�RFK�EHKRYHW�DY�GHQQD�W\S�
DY�LQVDWV�lU�GRFN�VYnUEHG|PG�
(QKHWHQ�KDU�VWnWW�I|U�HQ�LFNH�EXGJHWHUDG�NRVWQDG�Sn�FD �� ����I|U�DQQRQVHU�L�VRFLDOD�PHGLD�
bYHQ�EXGJHWHQ�I|U�IDFNOLJ�YHUNVDPKHW�lU�VYnU�DWW�SURJQRVWLFHUD��'HQ�lU�L�GDJVOlJHW�LQWH�KnUW�EHODVWDG�
YLONHW�J|U�DWW�GHQ�JHQHUHUDW�HWW�|YHUVNRWW�
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)UDPWLG

,QI|UDQGHW�DY�Q\WW�SHUVRQDO� RFK�O|QHV\VWHP�lU�HQ�DUEHWVXSSJLIW�VRP�NRPPHU�OLJJD�VRP�HWW�SURMHNW�XWDQ�
I|U�RUGLQDULH�YHUNVDPKHW�RFK�VRP�I|UYlQWDV�NRPPD�LQQHElUD�HQ�P\FNHW�WXQJ�DUEHWVEHODVWQLQJ�I|U�IUlPVW�
SHUVRQDOHQKHWHQV�PHGDUEHWDUH�NRPPDQGH�nU��PHQ�RFNVn�I|U�RUJDQLVDWLRQHQ�VRP�KHOKHW��9LVV�RUR�ILQQV�
DWW�DUEHWHW�PHG�LQI|UDQGHW�NRPPHU�LQQHElUD�HQ�DYVHYlUG�EHODVWQLQJ��IUlPVW�Sn�HQKHWHQV�SHUVRQDO��6\�
VWHPHW�lU�WlQNW�DWW�YDUD�LQI|UW�L�DSULO�������'RFN�NDQ�WLGVSODQHQ�L�YLVV�PnQ�NRPPD�EOL�MXVWHUDG�

%XGJHWHQ�I|U�IDVWD�NRVWQDGHU�DYVHHQGH�DGPLQLVWUDWLYD�WMlQVWHU�RFK�GDWDEHKDQGOLQJ�OLNVRP�I|U�I|UHWDJV�
KlOVRYnUGVLQVDWVHU�lU�L�GDJVOlJHW�XQGHUEXGJHWHUDG��,�VDPEDQG�PHG�DWW�GHW�Q\D�SHUVRQDO� RFK�O|QHV\VWH�
PHW�WDV�L�EUXN�EHG|PV�NRVWQDGHU�I|U�NULQJV\VWHP�I|UVYLQQD�Gn�GHVVD�HUVlWWV�DY�PRWVYDUDQGH�V\VWHP�L�
NRPPXQHQV�Q\D�SHUVRQDO� RFK�O|QHV\VWHP��bYHQ�LQI|UDQGHW�DY�Q\WW�PROQEDVHUDW�SHUVRQDO� RFK�O|QHV\�
VWHP�NRPPHU�HQOLJW�RIIHUW�DWW�LQQHElUD�OlJUH�NRVWQDGHU�lQ�I|U�QXYDUDQGH�V\VWHP��+5�SOXV�

8SSKDQGOLQJ�DY�Q\�SHQVLRQVDNW|U�VDPW�XSSKDQGOLQJ�DY�I|UHWDJVKlOVRYnUG�NRPPHU�VNH�XQGHU�������0RW�
EDNJUXQG�DY�DWW�NRPPXQHQ�XSSKDQGODU�Q\�I|UHWDJVKlOVRYnUG�NDQ�IODJJDV�XSS�I|U�DWW�GHWWD�NDQ�LQQHElUD�
|NDGH�NRVWQDGHU�I|U�I|UHWDJVKlOVRYnUGVLQVDWVHU�YDUYLG�EXGJHWHQ�I|U�GHWVDPPD�NDQ�EHG|PDV�VRP�QnJRW�
RWLOOUlFNOLJ�

$WW�VlNHUVWlOOD�NRPPXQHQV�SHUVRQDOI|UV|UMQLQJ�RFK�DUEHWD�PHG�IUnJRU�VRP�ELGUDU�WLOO�DWW�0HOOHUXGV�NRP�
PXQ�EOLU�HQ�lQ�PHU�DWWUDNWLY�DUEHWVJLYDUH�lU�RFK�NRPPHU�YDUD�DY�VW|UVWD�YLNW�IUDP|YHU�L�WLGHU�QlU�UHNU\�
WHULQJVSUREOHPDWLNHQ�WLOO�PnQJD�DY�NRPPXQHQV�\UNHVJUXSSHU�lU�VWRU�|YHU�KHOD�ODQGHW�

7LOOYl[WHQKHW

5HVXOWDWUlNQLQJ

9LN��QlULQJVOLYVDQVYDULJ�PHG�PDUNQDGVI|ULQJVDQVYDU�0DULH�+|UQOXQG

%HVNULYQLQJ
%RNVOXW�

����
%RNVOXW�

����
%XGJHW�
����

$YYLNHOVH�
����

,QWlNWHU ���� ���� ��� ��

3HUVRQDONRVWQDGHU � ��� � ��� � ��� ����

/|SDQGH�NRVWQDGHU � ��� � ��� � ��� ���

6D�NRVWQDGHU � ��� � ��� � ��� �

5HVXOWDW � ��� � ��� � ��� ��

9HUNVDPKHWVEHVNULYQLQJ

1lULQJVOLYVXWYHFNODUHQ�lU�DQVYDULJ�I|U�DWW�VWLPXOHUD�RFK�XWYHFNOD�QlULQJVOLYHW��VNDSD�WLOOYl[W�RFK�VDPYHUND�
WLOO�HQ�DWWUDNWLY�NRPPXQ��8WYHFNOLQJHQ�VND�GULYDV�Sn�HWW�VnGDQW�VlWW�DWW�PDQ�YHUNDU�I|U�HQ�KnOOEDU�XWYHFNO�
LQJ�RFK�K|J�NYDOLWHW�Sn�GH�WMlQVWHU�RFK�GHQ�VHUYLFH�NRPPXQHQ�WLOOKDQGDKnOOHU��6RP�YHUNW\J�I|U�JHQRPI|�
UDQGH�ILQQV�1lULQJVOLYVSODQHQ�PHG�WLOOK|UDQGH�DNWLYLWHWVSODQ��,�QlULQJVOLYVXWYHFNODUHQV�UROO�LQJnU�lYHQ�DWW�
VDPYHUND�PHG�DQGUD�I|UYDOWQLQJDU�I|U�DWW�VWlUND�QlULQJVOLYHW��VRP�VNROD��HWDEOHULQJDU��LQWHJUDWLRQ�RFK�
DUEHWH�PP��8QGHU������LQJLFN�lYHQ�PDUNQDGVI|ULQJVDQVYDU�H[WHUQW��LQWHUQW��VRFLDOD�PHGLHU�RFK�EXGJHW�
DQVYDU�I|U�QlULQJVOLY��PDUNQDGVI|ULQJ�RFK�WXULVP�

,�WXULVPXWYHFNODUHQV�UROO�OLJJHU�lYHQ�RSHUDWLYW�DQVYDU�I|U�'DOVODQG�&HQWHU��YDUV�YHUNVDPKHWHU�XWJ|UV�DY�
WXULVWLQIRUPDWLRQ��XWVWlOOQLQJVYHUNVDPKHW��NRQIHUHQVYHUNVDPKHW��ORNDOXWK\UQLQJ�VDPW�WLOOV\Q�DY�ORNDOHU��
8QGHU�VRPPDUWLG�HUEMXGV�EDUQDNWLYLWHWHU�RFK�L�YLVV PnQ�JXLGQLQJ��'HQ PXVLNXQGHUKnOOQLQJ�L�IRUP�DY�NRQ�
VHUWVHULHQ�6RPPDUPXVLN�L�'DOVODQG�&HQWHU�DGPLQLVWUHUDV�RFK�SODQHUDV�XQGHU������DY�.XOWXUEUXNHW�Sn�
'DO� 6RP�YHUNW\J�I|U�SODQHULQJ�DY�NRPPXQHQV�DNWLYLWHWHU�L�EHV|NVFHQWUHW�ILQQV�YHUNVDPKHWVSODQ�VDPW�
KDQGOLQJVSODQHU��JlOODQGH�WLOO�������WLOOLND�EXGJHW�NRSSODG�WLOO�'DOVODQG�&HQWHU�

8WYHFNOLQJ�DY�EHV|NVQlULQJ�WXULVP�VND�GULYDV�Sn�HWW�VnGDQW�VlWW�DWW�PDQ�YHUNDU�I|U�|NDW�DQWDO�EHV|NDUH�
VDPW�DWW�EHV|NVQlULQJHQ�L�YnU�NRPPXQ�VWLPXOHUDV��,�RFK�PHG�DWW�HQ�Q\�QlULQJVOLYVVWUDWHJL�XSSUlWWDV�XQ�
GHU������I|UYlQWDV�KDQGOLQJVSODQHU�U|UDQGH�EHV|NVQlULQJ�WXULVP�RFK�'DOVODQG�&HQWHU�DWW�NRSSODV�WLOO�
GHQQD�
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,QULNWQLQJVPnO�RFK�DQDO\V

)XOOPlNWLJHPnO 1lPQGVPnO 1\FNHOWDO

$WW�XWYHFNOD�HWW�KnOOEDUW�
VDPKlOOH

gYHUVLNWVSODQHQ������VND�
DQWDV�XQGHU�����

gYHUVLNWVSODQHQ������VND�
DQWDV�XQGHU�����

$WW�XWYHFNOD�NRPPXQHQV�
DWWUDNWLYLWHW

1lULQJVOLYVSODQ�VND�DQWDV�
XQGHU�����

1lULQJVOLYVSODQ�����

$QDO\V�PnOXSSI\OOHOVH

)|U�DWW�|ND�DWWUDNWLYLWHWHQ�I|U�0HOOHUXGV�NRPPXQ�KDU�IOHUWDO�nWJlUGHU�SnE|UMDWV�I|U�DWW�VWlUND�YDUXPlUNHW�
RFK�VNDSD�HWW�JRWW�I|UHWDJVNOLPDW��$WW�VNDSD�EUD�I|UXWVlWWQLQJDU�VRP�VDPYHUNDQ��QlWYHUNDQGH��EUD�NRP�
PXQLNDWLRQ�RFK�EUD�VHUYLFH�EnGH�LQWHUQ�RFK�H[WHUQW�

5LNWDGH�LQVDWVHU�I|U�DWW�|ND�GLDORJHQ�RFK�VDPYHUNDQ�PHOODQ�WMlQVWHPlQ�RFK�SROLWLNHU�SnJnU�EODQG�DQQDW�
JHQRP�6./�8WELOGQLQJHQ�)|UHQNOD�KHOW�HQNHOW�VRP�LQQHElU�DWW�VNDSD�I|UVWnHOVH�RFK�DWW�JHPHQVDPW�DUEHWD�
I|U�HWW�JRWW�I|UHWDJVNOLPDW��*HQRP�KDQGOLQJVSODQHQ�NRPPHU�VWUXNWXU�RFK�VWUDWHJLHU�DWW�OHGD�WLOO�HWW�ElWWUH�
RFK�HIIHNWLYDUH�SURFHVVDUEHWH��NXQQD�WLOOP|WHVJn�EHKRYHQ�RFK�HIWHUIUnJDQ�IUnQ�QlULQJVOLYHW�VRP�NRPPHU�
DWW�ELGUD�WLOO�HWW�OnQJVLNWLJW�VWlUNW�I|UHWDJVNOLPDW��WLOOYl[W�RFK�HQ�DWWUDNWLY�NRPPXQ��+DQGOLQJVSODQHQ�VNDOO�
WDV�EHVOXW�RP�L�.)�L�IHEUXDUL������

1lULQJVOLYVVWUDWHJLQ�KDU�SnE|UMDWV�XQGHU�MXQL������RFK�SURFHVVDUEHWHW�SnJnU�I|U�SROLWLVNW�EHVOXW�L�.)����
DSULO������
%nGH�KDQGOLQJVSODQHQ�RFK�QlULQJVOLYVVWUDWHJLQ�lU�OHYDQGH�GRNXPHQW�VRP�EHK|YHU�XSSGDWHUDV�YDUMH�nU�

$QDO\V�YHUNVDPKHW

1lULQJVOLYVDUEHWHW�KDU�EOLYLW�I|UGU|MG�RFK�nVLGRVDWW�Gn�1lULQJVOLYVXWYHFNODUHQ�KDU�YDULW�DQVYDULJ�I|U�.DQDO�
\UDQ�������'HW�KDU�JHQRPI|UWV�XWYHFNOLQJ�DY�QlULQJVOLYVDUUDQJHPDQJ�RFK�VDPYHUNDQVSURMHNW�RFK�P\FNHW�
PHU�lQ�WLGLJDUH�WURWV�nVLGRVlWWQLQJHQ�DY�QlULQJVOLYVDUEHWHW��PHQ�P\FNHW�PHU�NXQGH KD�nVWDGNRPPLWV�RP�
WLGHQ�KDGH�YDULW�HQEDUW�Sn�QlULQJVOLYVDUEHWHW�

$WW�VNDSD�HWW�JRWW�I|UHWDJVNOLPDW�LQQHIDWWDU�RFK�JUXQGDU�VLJ�Sn�YlOGLJW�PnQJD�IDNWRUHU�I|U�DWW�VNDSD�HQ�
DWWUDNWLY�RFK�I|UHWDJVNOLPDWVYlQOLJ�NRPPXQ��(Q�YLNWLJ�GHO�lU�DWW�VNDSD�I|UVWnHOVH�RFK�VDPYHUNDQ�PHOODQ�
NRPPXQHQ�RFK�QlULQJVOLYHW��1X�KDU�NRPPXQHQV�WMlQVWHPlQ��FKHIHU�RFK�SROLWLNHU�JHQRPI|UW�HQ�6./�XW�
ELOGQLQJ�)|UHQNOD�KHOW�HQNHOW��PHGHO�VRP�)\UERGDOV�NRPPXQDOI|UEXQG�ELGUDJLW�PHG��(Q�LQWHUQ�KDQGOLQJV�
SODQ�KDU�WDJLWV�IUDP�RFK�NRPPHU�DWW�YDUD�HWW�OHYDQGH�GRNXPHQW�I|U�DWW�VWlUND�HQ�GHO�DY�SURFHVVDUEHWHW�L�
I|UHWDJVNOLPDWHW�RFK�NRPPXQHQV�WLOOYl[W��7LOOVDPPDQV�PHG�QlULQJVOLYHW�KDU�I|UVWD�ZRUNVKRSHQ�NULQJ�
QlULQJVOLYVVWUDWHJLQ�SnE|UMDWV�RFK�NRPPHU�DWW�IRUWJn�XQGHU�YnUHQ�������1lULQJVOLYVPnO�EHK|YHU�VlWWDV�
I|U�DWW�Qn�ElWWUH�UHVXOWDW�L�UDQNLQJHQ�I|U�6YHQVNW�1lULQJVOLY��(WW�SnYLVDW�UHVXOWDW�L�UDQNLQJ�UHVXOWDWHW�I|U�
�����lU�KXU�VWRU�GHO�VRP�KDU�KDIW�NRQWDNW�PHG�QlULQJVOLYVHQKHWHQ�

)|UHWDJVIRUXP�PHG�IUXNRVWWUlIIDU��HQVNLOGD�P|WHQ�PHG�I|UHWDJVI|UHQLQJDUQD�RFK�I|UHWDJVEHV|N�PHG�SROL�
WLNHUQD�KDU�SnJnWW�KHOD�nUHW�I|U�DWW�LQIRUPHUD�RFK�In�HQ�QlUPDUH�GLDORJ�PHG�QlULQJVOLYHW��)|UHWDJVNXO�
WXUHQ�lU�L�PnQJD�VPn�ODQGVE\JGVNRPPXQHU�LQWH�YDQD�DWW�GHW�HUEMXGV�I|UHWDJVVW|G�VRP�NDQ�ELGUD�WLOO�
WLOOYl[W��'HVWR�IOHU�I|UHWDJDUH�VRP�YL�NDQ�Qn�XW�WLOO��WH[��JHQRP�DNWLYD�QlULQJVOLYVWUlIIDU�Vn�lU�GHW�EHYLVDW�
DWW�Q\D�NRPSHWHQV� RFK�WLOOYl[WP|MOLJKHWHU�RFK�QlWYHUN�PHG�Q\D�NRQVWHOODWLRQHU�VRP�VNDSDV��)OHU�LQVDWVHU�
EHK|YV�I|U�DWW�VWlUND�WLOOYl[WHQ�RFK�GH�EHKRY�VRP�EHK|YV�I|U�DWW�IOHU�VNDOO�DWWUDKHUDV�DY�DWW�HWDEOHUD�VLJ�L�
0HOOHUXG��3DNHWHUD�YDUXPlUNHW�0HOOHUXGV�NRPPXQ�RFK�GHOWD�Sn�ROLND�PlVVRU�RFK�QlWYHUNDQGH�lU�YLNWLJW�
I|U�DWW�VlOMD�LQ�NRPPXQHQ��7D�IUDP�DWWUDNWLYD�PDUNRPUnGHQ�PHG�IUDPWLGVSODQHULQJ�RFK�VNDSD�VlOM� RFK�
PDUNQDGVI|ULQJVVWUDWHJL�lU�YLNWLJD�GHODU�L�QlULQJVOLYVXWYHFNODUHQVDUEHWH�VRP�LQWH�NXQQDW�JHQRPI|UDV�SJD��
WLGVEULVW��)|U�In�DNWLYLWHWHU�KDU�JMRUWV�JHQRP�NRPPXQHQ�RFK�KDU�LVWlOOHW�YLODW�Sn�I|UHWDJVI|UHQLQJDUQD��
PHQ�I|U�DWW�In�HWW�DWWUDNWLYW�QlULQJVOLY�EHK|YHU�PHU�J|UDV�I|U�DWW�NRPPXQHQ�RFK�QlULQJVOLYHW�VNDOO�P|WDV�L�
JHPHQVDPPD�PnO�VRP�VNDSDU�HQ�DWWUDNWLY�NRPPXQ�VRP�ORFNDU�IOHU�Q\D�HWDEOHULQJDU��'HW�JHGLJQD�DUEH�
WHW�EHK|YHU�QX�J|UDV�L�VDPYHUNDQ�PHG�NRPPXQHQ�RFK QlULQJVOLYHW�L�QlULQJVOLYVVWUDWHJLQ�VRP�QX�SnE|U�
MDWV�
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)OHUWDO�VDPYHUNDQVDNWLYLWHWHU�J|UV�PHG�'DOVODQGV� RFK�)\UERGDOV�NRPPXQHU��3RVLWLRQ�9lVW��P�IO��I|U�DWW�
VNDSD�WLOOYl[W�RFK�VWlUND�QlULQJVOLYHW�PHG�NRPSHWHQV� RFK�UHNU\WHULQJVEHKRY��VW|GMD�XQJGRPDU�RFK�In�
IOHU�DWW�HWDEOHUD�VLJ�L�'DOVODQG��(WW�VWRUW�EHKRY�LQRP�NRPSHWHQV�RFK�JHQHUDWLRQVYl[OLQJ�ILQQV�L�'DOVODQG��
'DOVODQG�NRPPXQHUQDV�QlULQJVOLYVXWYHFNODUH�DUEHWDU�QX�JHPHQVDPW�I|U�DWW�WLOOP|WHVJn�GH�EHKRYHQ�RFK�
SODQHUDU�LQ�IOHU�DNWLYLWHWHU��5LNWDGH�ORNDOD�LQVDWVHU�I|U�XWYHFNOLQJVEHKRY�NULQJ�XWDQI|UVNDS�RFK�LQWHJUDWLRQ�
J|UV�PHG�1lULQJVOLYVXWYHFNODUHQ��$0(��98;��VNRODQ��$UEHWVI|UPHGOLQJHQ�WLOOVDPPDQV�PHG�QlULQJVOLYHW�L�
HWW�Q\WW�VSHFLDODQSDVVDW�EDVLQGXVWULSURJUDP�PHG�KDQGOHGQLQJ�RFK�VSUnNVW|G�VRP�KDU�InWW�HWW�SRVLWLYW�
UHVXOWDW��0DOOHQ�DY�SURJUDPPHW�NDQ�VHGDQ�DQYlQGDV�WLOO�IOHU�XWELOGQLQJVEUDQVFKHU��bYHQ�HWW�LQWHJUDWLRQV�
SURMHNW�I|U�NYLQQRU�RFK�VRFLDOW�I|UHWDJDQGH�KDU�VWDUWDW�L�0HOOHUXG�L�VDPYHUNDQ�PHG�&RRPSDQLRQ��

,�0HOOHUXG�KDU�lYHQ�HIWHU�XQGHUV|NQLQJHQ�DY�NRPSHWHQVXWYHFNOLQJVEHKRYHW�KRV�QlULQJVOLYHW�UHVXOWHUDW�L�
DWW�GHW�IDQQV�HWW�|QVNHPnO�DWW�WD�HPRW�SUDNWLNDQWHU�RFK�VRPPDUMREEDUH�VRP�QX�DQVWlOOW�HQ�SHUVRQ�Sn�
$0(�VRP�MREEDU�I|U�DWW�In�XW�IOHU�Sn�DUEHWVPDUNQDGHQ�LVWlOOHW�I|U�XWDQI|UVNDS��8QGHU�K|VWHQ�WRJV�GHW�IUDP�
HQ�Q\�HQNlWXQGHUV|NQLQJ�I|U�DWW�VHGDQ�J|UD�ULNWDGH�LQVDWVHU�I|U�DWW�WLOOP|WHVJn�EHKRYHQ�KRV�QlULQJVOLYHW��
(Q�UHNU\WHULQJVPlVVD�GlU�XQJGRPDU�P|WHU�QlULQJVOLYHW�KDU�XWYHFNODWV��PHQ�NDQ�XWYHFNODV�P\FNHW�PHU�Gn�
GHW�lU�YLNWLJW�DWW�YLVD�XQJGRPDUQD�YLOND�YDO�GH�NDQ�J|UD�LQI|U�VLWW�IRUWVDWWD�VWXGLHYDO�VRP�VNDOO�OHGD�GRP�
WLOO�UlWW�\UNHVOLY��8)�VDPYHUNDQ�PHG�QlULQJVOLYHW�RFK�VDPYHUNDQVSDUWQHUV�EHK|YHU�XWYHFNODV�I|U�DWW�In�
XQJD�DWW�LQVSLUHUDV��lYHQ�L�JUXQGVNRODQ�HUEMXGHU�8)�VDPKlOOVLQIRUPDWLRQ�I|U�DWW�I|UEHUHGD�HOHYHUQD�I|U�DWW�
In�HQ�PHU�W\GOLJ�ELOG�YDG�PDQ�YLOO�J|UD�QlU�PDQ�VNDOO�YLGDUH�L�VLQ�XWELOGQLQJ�RFK�NRPPDQGH�DUEHWVOLY��'HQ�
VDWVQLQJHQ�KDU�LQWH�NRPPLW�LJnQJ�L�nU�SJD��WLGVEULVW�IUnQ�VNRODQ� )OHUD�\UNHVLQULNWDGH�SURJUDP�L�VNRODQ�
HUEMXGV�HOHYHUQD�

1lULQJVOLYVXWYHFNODUHQ�KDU�QX�VWlUNW�NRPPXQLNDWLRQV� RFK�LQIRUPDWLRQVNDQDOHUQD�I|U�DWW�Qn�XW�WLOO�IOHU�
I|UHWDJDUH�RFK�NRPPXQLQYnQDUH��)DFHERRNVLGDQ�1lULQJVOLY�0HOOHUXG�VLGD�KDU�QX�IOHUWDO�I|OMDUH�RFK�DQQRQ�
VHULQJDU�L�ORNDOSUHVVHQ�SUHVHQWHUDV�NRQWLQXHUOLJW�ROLND�QlULQJVOLYVDNWLYLWHWHU��0DUNQDGVI|ULQJ�RFK�DQQRQVH�
ULQJVNRVWQDGHU�KDU�PHGYHWHW�YDULW�VSDUVDPW�I|U�DWW�KnOOD�QHUH�NRVWQDGHUQD��GlUHPRW�KDU�PDUNQDGVI|ULQJ�L�
VRFLDOD�PHGLHU�XW|NDWV�RFK�NDQ�XWYHFNODV�PHU�RFK�L�IOHU�NDQDOHU�IUDP|YHU��(Q�Q\�JUDILVNSURILO�RFK�UHYLGH�
UDW�NRPPXQYDSHQ�KDU�WDJLWV�IUDP�I|U�DWW�VWlUND�YDUXPlUNHW�RFK�VSHJODU�HQ�Q\WlQNDQGH�RFK�DWWUDNWLY�
NRPPXQ��3URILOSURJUDPPHW�lU�IDVWODJW�WLOO���� ��� NU�RFK�LPSOHPHQWHULQJVSODQHQ�lU�EXGJHWHUDG�WLOO�
�� ��� NU������RFK��� ��� NU�������0DWHULDO�L�|YULJW�VNDOO�IDVDV�XW�L�YHUNVDPKHWHUQD�RFK�YL�NRPPHU�QX�
DWW�Jn�LJHQRP�YDG�VRP�EHK|YHU�nWJlUGDV�PHU��%XGJHWHUDQGH�PDUNQDGVI|ULQJVNRVWQDGHU�I|U�WXULVP�KDU�
PLQVNDW�QnJRW�WLOO�I|UPnQ�I|U�Q\D�HQKHWHQ�I|U�.RPPXQLNDWLRQ�RFK�VlNHUKHW�VRP�lYHQ�KDU�KDQG�RP�PDUN�
QDGVI|ULQJVIRUWVDWWD�SURFHVVDUEHWHW�PHG�SURILOSURJUDPPHW��1lULQJVOLYHWV�PDUNQDGVI|ULQJ�LQWHUQW��H[WHUQW�
RFK�Sn�VRFLDOD�PHGLHU�NYDUVWnU�KRV�QlULQJVOLYVXWYHFNODUHQV�DQVYDU�

.RPPXQHQ�EHVOXWDGH�DWW�ELVWn�PHG�PHU�PHGHO�lQ�EHVOXWDW�WLOO�.DQDO\UDQ�Gn�WLOONRPPDQGH�NRVWQDGHU�
VNXOOH�|YHUVWLJD�EXGJHWHQ�Sn�JUXQG�DY�PHU�RPNRVWQDGHU�lQ�WLGLJDUH�nU��MXELOHXPVnUHW������lU�LQWH�LQUlN�
QDW���3ROLWLNHQ�KDU�JRGNlQW�|YHUVWLJDQGH�NRVWQDGHU��%XGJHWHQ�lU�NODU�RFK�KDU�VOXWUHGRYLVDWV�
0HOOHUXGV�NRPPXQ�HUEMXGHU�JRGD�P|MOLJKHWHU�WLOO�QDWXUWXULVP�RFK�NXOWXUHOOD XSSOHYHOVHU�RFK�ORFNDU�PnQJD�
EHV|NDUH��EnGH�IUnQ�6YHULJH�RFK�XWODQGHW��9L�VHU�HQ�WHQGHQV�WLOO�|NDW�EHV|NVDQWDO�XQGHU�I|U� RFK�HIWHUVl�
VRQJ��8QGHU�VRPPDUHQ������KDU�NRPPXQHQ�EHGULYLW�YHUNVDPKHW�L�WUH�WXULVWLQIRUPDWLRQHU��0HGERUJDU�
NRQWRUHW��'DOVODQG�&HQWHU�RFK�6XQQDQn�KDPQ��
�
'DOVODQG�&HQWHU�KDGH�XQGHU����� ��������EHV|NDUH��%HDNWDW�MXELOHXPV� RFK�UHNRUGnUHW������V�EHV|NV�
VLIIUD�Sn���������VHU�YL�lQGn�HQ�WUHQG�Sn�|NDW�EHV|NVDQWDO�L�RPUnGHW��7XULVPLQIRUPDWLRQHUQD�L�6XQQDQn�
KDPQ�RFK Sn 0HGERUJDUNRQWRUHW�OLJJHU�Sn�OLNQDQGH�QLYn�DY�DQWDO�EHV|NDUH�RP�I|UUD�nUHW���%HPDQQLQJ�KDU�
EHVWnWW�DY�WLOOVYLGDUHDQVWlOOG�SHUVRQDO��WLPDQVWlOOQLQJDU�VDPW�IHULHSUDNWLNDQWHU��(Q�SURMHNWDQVWlOOQLQJ�KDU�
VWlUNW�XSS�YHUNVDPKHWHQ�L�'DOVODQG�&HQWHU�XQGHU�K|JVlVRQJ��YLONHW�J|U�DWW�SHUVRQDONRVWQDGHQ�VWLJLW�RFK�
RUVDNDW�PHU�NRVWQDGHU�lQ�EXGJHW��.RPPXQHQ�KDU�DUUDQJHUDW�HWW�VDPYHUNDQVP|WH�PHG�ORNDOD�WXULVP�
RFK�EHV|NVQlULQJHQ�I|U�DWW�VWlUND�VDPYHUNDQ�RFK�VHUYLFH�I|U�ODQGVE\JGHQ�

0\FNHW�KDU�JMRUWV�PHQ�GHW�KlU�lU�EDUD�VWDUWHQ�WLOO�DWW�XWYHFNOD�0HOOHUXGV�NRPPXQV�WLOOYl[W�RFK�DWWUDNWLYL�
WHW�GlU�XQJD��lOGUH�RFK�EDUQIDPLOMHU�YLOO�OHYD�RFK�ER�RFK�Q\D�HWDEOHULQJDU�RFK�MREE�P|MOLJKHWHU�NDQ�XW�
YHFNODV�

$QDO\V�HNRQRPL

%XGJHWHQ�EHUlNQDV�YDUD�L�EDODQV�
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)UDPWLG

(Q�VWRU�GHO�DY�EXGJHWHQ�I|U�QlULQJVOLYVYHUNVDPKHWHQ�KDU�WLOOGHODWV�'DOVODQGV�&HQWHU��WXULVP�RFK�PDUN�
QDGVI|ULQJ�RFK�YlOGLJW�OLWH�PHGHO�KDU�IXQQLWV�WLOO�NRPPXQHQV�QlULQJVOLYVDNWLYLWHWHU��7XULVWYHUNVDPKHWHQ�
RFK�PDUNQDGVI|ULQJHQ�I|U�QlULQJVOLY�RFK�WXULVP�ILQQDV�NYDU�XQGHU�QlULQJVOLYHWV�EXGJHW��9LNWLJW�DWW�EXGJHW�
SODQHUDV�XWHIWHU�QlULQJVOLYVYHUNVDPKHWHQV�PnO�RFK�SODQHULQJ�I|U�DWW�NXQQD�VDPYHUND�WLOO�DWW�XSSQn�WLOO�
Yl[W��JRWW�I|UHWDJVNOLPDW��HWDEOHULQJDU�RFK�ELGUD�WLOO�HQ�DWWUDNWLY�NRPPXQ��0DUNQDGVI|ULQJ�RFK�HYHQH�
PDQJVDQVYDU�I|U�NRPPXQHQ�KDU�ODJWV�|YHU�WLOO�HQKHWHQ�NRPPXQLNDWLRQ�RFK�VlNHUKHW�RFK�lYHQ�GH�PHGHO�
VRP�YDU�DYVDWWD�Gn�HQ�NRPPXQLNDW|U�PHG�HYHQHPDQJVDQVYDU�DQVWlOOWV�LQRP�NRPPXQHQ�

'HW�EHKRY�VRP�ILQQV�L�NRPPXQHQ�lU�DWW�O\IWD�QlULQJVOLYHW��In�IOHU�DWW�YLOMD�ERVlWWD�VLJ�RFK�OHYD�L�NRPPX�
QHQ�RFK�In�IOHU�DWW�VWDQQD�NYDU�Sn�RUWHQ��6NDSD�RFK�VW|GMD�HWW�MlPOLNW�VDPKlOOH��)n�IOHU�LQYHVWHUDUH�RFK�
HWDEOHUDUH�WLOO�NRPPXQHQ�VRP�VNDSD�IOHU�MREE�RFK�VNDWWHLQWlNWHU��%MXGD�LQ�WLOO�IUXNRVWP|WHQ��VHPLQDULXP�L�
VDPYHUNDQ�PHG�DQGUD�DNW|UHU�PHG�LQWUHVVDQWD�I|UHOlVDUH�RFK�EUHGGD�QlWYHUNDQGHW�PHG�GHOWDJDUH�XWDQ�
I|U�NRPPXQHQ��6lOMD�LQ�YDUXPlUNHW�0HOOHUXGV�NRPPXQ�JHQRP�HJQD�NRPPXQDUUDQJHPDQJ�VRP�.DQDO\�
UDQ��.RPPXQHQ�EHK|YHU�VWn�VRP�DUUDQJ|U�I|U�DWW�In�NRPPXQLQYnQDUQD�DWW�NlQQD�DWW�GHW�DUUDQJHUDV�DN�
WLYLWHWHU�I|U�ROLND�nOGUDU�RFK�PnOJUXSSHU�VRP�VNDSDU�JHPHQVNDS�RFK�VWROWKHW��/\IW�I|UHWDJHQ�VRP�L�cUHWV�
$PEDVVDG|UVI|UHWDJ�VRP�DUUDQJHUDGHV�Sn�.DQDO\UDQ�L�nU��)RON�Sn�RUWHQ�lU�VWROWD�|YHU�VLQ�RUW�RFK�WURWV�DWW�
GH�NDQVNH�LQWH�ERU�NYDU�lU�GH�DPEDVVDG|UHU�I|U�VLWW�0HOOHUXG��cWHUYlQGDUH�WLOO�.DQDO\UDQ�RFK�SURMHNWHW�
'DOVODQG�NRPPHU�Sn�EHV|N�L�6WRFNKROP�SnYLVDU�VWROWKHWHQ�KRV�GH�SHUVRQHUQD�VRP�YL�P|WWH�XQGHU�DU�
UDQJHPDQJHQ�

0HOOHUXGV�XQJGRPDU�NRPPHU�DWW�HUEMXGDV�HQ�HQWUHSUHQ|UVXWELOGQLQJ�XQGHU�VRPPDUHQ������JHQRP�
8QJ'ULYH� )\UERGDOV�NRPPXQDOI|UEXQG�DWW�WLOOGHODW�PHGHO�WLOO�8QJ'ULYH�VRP�WUROLJWYLV�NRPPHU�DWW�LQQH�
ElUD�HQ�KDOYHULQJ�DY�GHOWDJDUDYJLIWHQ��)OHUWDO�NRPPXQHU�L�)\UERGDO�NRPPHU�DWW�GHOWD�XQGHU�8QJ'ULYH�
(Q�I|UHQLQJVPlVVD�lU�QX�L�SODQHULQJVIDVHQ�I|U�K|VWHQ������Gn�LQWH�0HOOHUXGV�PlVVDQ�lJHU�UXP������
)\UERGDOV�NRPPXQDOI|UEXQG�HIWHUVWUlYDU�DWW�DOOD�NRPPXQHUQD�JHQRPI|U�XWELOGQLQJDUQD�)|UHQNOD�KHOW�
HQNHOW�RFK�,QVLNW��)\UERGDOV�NRPPXQDOI|UEXQG�WLOOVDPPDQV�PHG�9lVWUD�*|WDODQGVUHJLRQHQ�VXEYHQWLRQ�
HUDU�NRPPXQHUV�GHOWDJDQGH� 0HOOHUXGV�NRPPXQ�KDU�QX�JHQRPI|UW�XWELOGQLQJHQ�L�VDPYHUNDQ�PHG�cPnOV�
NRPPXQ��)\UERGDOV�NRPPXQDOI|UEXQG�EHWDODGH�I|U�NXUVHQV�NRVWQDGHU�Sn�FD ��� ����NU��NRPPXQ�XQGHU�
������.RPPXQHUQD�EHWDODU�Gn�I|U�ORNDO�RFK�PDW�I|U�GH�VWRUD�JUXSSP|WHQD��+DQGOLQJVSODQHQ�I|U�0HOOHUXGV�
NRPPXQ�NRPPHU�DWW�EHKDQGODV�L�.)�XQGHU�IHEUXDUL�������'lUHIWHU�NRPPHU�KDQGOLQJVSODQHQ�DWW�I|UDQN�
UDV�L�DOOD�I|UYDOWQLQJDUQD�RFK�EHDUEHWDV�XWHIWHU�SULRULWHUDG�RUGQLQJ�

)|UHQNOD�KHOW�HQNHOW��QlULQJVOLYVDUUDQJHPDQJ�RFK�ULNWDGH�LQVDWVHU�I|U�DWW�VWlUND�QlULQJVOLYHW�NRPPHU�DWW�
EHUlNQDV�EOL�HQ�PHUNRVWQDG�L�EXGJHWHQ�lQ�YDG�VRP�WLGLJDUH�SODQHUDWV�Gn�IOHU�DNWLYLWHWHU�RFK�VDWVQLQJDU�
J|UV�XQGHU�nUHW��)OHUWDO�JHPHQVDPPD�DNWLYLWHWHU�PHG�'DOVODQGVNRPPXQHUQD�lU�LQSODQHUDGH�XQGHU�������

.DQDO\UDQ�NRPPHU�XQGHU������DWW�GULYDV�DY�0HOOHUXGV�NRPPXQ�
$UEHWHW�PHG�DWW�WD�IUDP�HQ�Q\�QlULQJVOLYVVWUDWHJL�KnOOHU�Sn�XQGHU�YnUHQ�������+LWWLOOV�KDU�GHW�YDULW���WUlI�
IDU�PHG�QlULQJVOLYHW�RFK�\WWHUOLJDUH���WUlIIDU�lU�LQSODQHUDGH����PHG�QlULQJVOLYVUnGHW�VDPW���XSSVDPOLQJV�
WUlII�Sn�7LQJVKXVHW��1lULQJVOLYVVWUDWHJLQ�SODQHUDV�VHGDQ�Jn�XSS�I|U�SROLWLVNW�EHVOXW�L�PDUV�RFK�WLOO VOXW�PHG�
EHVOXW�LIUnQ�.RPPXQIXOOPlNWLJH����DSULO�

)|U�EHV|NVQlULQJHQV�WXULVPXWYHFNOLQJHQV�IRUWVDWW�JRGD�XWYHFNOLQJ�RFK�I|U�DWW�NXQQD�P|WD�HQ�I|UYlQWDG�
|NQLQJ�DY�EHV|NDUH�lU�GHW�YLNWLJW�DWW�VWlUND�WXULVWRUJDQLVDWLRQHQ�L�NRPPXQHQ��6DPYHUNDQ�PHG�EHV|NVQl�
ULQJVI|UHWDJHQ�L�KHOD�NRPPXQHQ�EHK|YHU�VWlUNDV��)RUWVDWW�XWYHFNOLQJ�DY�RPUnGHQD�UXQW�8SSHUXGVK|OMHQ�
RFK�OlQJV�9lQHUNXVWHQ�PHQ�RFNVn�LGHQWLILHULQJ�DY�DQGUD�SRWHQWLHOOD�EHV|NVPnO�ILQQV�Sn�DJHQGDQ��1l�
ULQJVOLYVVWUDWHJL�PHG�WLOOK|UDQGH�KDQGOLQJVSODQ�VRP�LQQHIDWWDU�EHV|NVQlULQJHQ�XSSUlWWDV�XQGHU������
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RFK���WLPDQVWlOOGD�
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)XOOPlNWLJHPnO 1lPQGVPnO 1\FNHOWDO

$WW�IUlPMD�HQ�MlPOLN�RFK�
MlPVWlOOG�KlOVD

$WW�I|UElWWUD�P|MOLJKHWHUQD�
WLOO�HWW�JRWW�OLY�KRV�LQYnQDUQD�
L�0HOOHUXGV�NRPPXQ

%HV|NDUH�Sn�5nGDKDOOHQ

$QDO\V�PnOXSSI\OOHOVH

)URP�MXQL������KDU�YL�HWW�DQQDW�NDVVDV\VWHP�VRP�J|U�DWW�YL�NDQ�In�XW�PHU�H[DNWD�UDSSRUWHU��,�IUnQ�YnUW�
JDPOD�NDVVDV\VWHP�Vn�KDU�MDJ�JMRUW�HQ�XSSVNDWWQLQJ�Sn�FD �� ����EHV|NDQGH�MDQ�DSU������
(QOLJW�GHW�Q\D�NDVVDV\VWHPHW�VHU�GHW�XW�VRP�YL�KDU�|NDW�YnU�EHV|NVVWDWLVWLN�VHQ�I|UUD�nUHW�
9nU�EHV|NVVWDWLVWLN�OLJJHU�Sn�FD ������XQGHU������

$QDO\V�YHUNVDPKHW

��DY�SHUVRQDOHQ�YDU�Sn�LQVSLUDWLRQVGDJDU�I|U�WUlQLQJ�L�YDWWHQ��'HW�KDU�JMRUW�DWW�GH�ILFN�HWW�Q\WlQN�RFK�YL�
KDU�N|SW�LQ�OLWH�Q\D�WUlQLQJVUHGVNDS�I|U�DWW�KD�L�YDWWQHW��9L�KDU�lYHQ�XW|NDW�PHG�HWW�GMXSYDWWHQSDVV�VRP�
KDU�YDUW�SRSXOlUW�
+DU�InWW�HQ�RIIHUW�Sn�EDVVlQJJROYHW�L�OHNODQGHW�VRP�EOHY�YlOGLJW�G\U��9L�OHWDU�HIWHU HQ�DQQDQ�O|VQLQJ�VRP�
NDQ�EOL�P\FNHW�ELOOLJDUH�

6LPVNROHXQGHUYLVQLQJHQ�lU�VWRU�KRV�RVV��'HW�lU�HQ�OnQJ�N|�RFK�EDUQHQ�InU�YlQWD�LEODQG�XSS�WLOO���������nU�
9L�KDU�InWW�HQ�|YHUYDNQLQJ�IUnQ�V\VWHPHW�L�NlOODUHQ�VRP�NDQ�OlVDV�DY�L�FDIHWHULDQ��'HW�KDU�EOLYLW�OlWWDUH�I|U�
SHUVRQDOHQ�DWW�KnOOD�NROO�Sn�YlUGHQD�
+DU�XQGHUV|NW�RP�YL�NXQGH�In�LQ�3DGHOWHQQLV�L�(�KDOOHQ�HIWHUVRP�GHQ�LQWH�DQYlQGV�Vn�P\FNHW��0HQ�KDOOHQ�
lU�I|U�OLWHQ�I|U�GHWWD�

$QDO\V�HNRQRPL

%RNVOXWHW�YLVDU�Sn�HWW�|YHUVNRWW�RP��� WNU�
6HU�LQWH�DWW�QnJRW�VRP�VNXOOH�JH�HNRQRPLQ�QnJRQ�DYYLNHOVH�
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)UDPWLG

9L�YLOO�JlUQD |ND EHV|NVDQWDOHW�KHOD�nUHW�L�EDGHW��'HW�lU�YLNWLJW�DWW�KLWWD�O|VQLQJDU�I|U�DWW�I|UQ\D�RFK�XW�
YHFNOD�YHUNVDPKHWHQ�Vn�DWW�YL�NDQ�EHKnOOD�HOOHU�|ND�YnU�EHV|NVQLYn�

9L�KDU�I|UVODJ�
� DWW�VNDSD�HQ�UHOD[DYGHOQLQJ�PHG�EXEEHOSRRO��'HQ�VNXOOH�PDQ�NXQQD�KD�I|U�XWK\UQLQJ�HOOHU�DWW�KD��Pn�
EUD�NYlOODU��I|U�EnGH�GDP�RFK�KHUU�
9L�EHK|YHU�In�|YHUYDNQLQJHQ�DY YnU�NHPLNDOLHDQOlJJQLQJ�L�NlOODUHQ�DY�QnJRQ�VRP�KDU�MRXU�Sn�KHOJHU�R�
NYlOODU�QlU�GHW�LQWH�ILQQV�SHUVRQDO�Sn�SODWV�L�VLPKDOOHQ�
9L�KDU�SODQHUDW�DWW�KD�HQ�JHPHQVDP�WLOOVWlOOQLQJ�I|U�DOOD�DNW|UHU�QHUH�Sn�5nGDKDOOHQ�WLOO�K|VWHQ�LVWlOOHW�I|U�
PlVVDQ�


