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7,,9,67(/0b�
�
-XKD�.RLYLVWR��7LHGRQ�NHUllPLQHQ� MD� V\VWHPDWLVRLQWL� VRVLDDOLDODOOD��.DW�
VDXV�YLLGHQ�XONRPDLVHQ�LQVWLWXXWLQ�VWUDWHJLRLKLQ��6WDNHV��)LQ6RF�$UYLRLQ�
WLUDSRUWWHMD� �������� +HOVLQNL� ������ ,6%1� ��������������� ,661� �����
�������
�
6RVLDDOLDODOOD�RQ������OXYXQ�WDLWWHHVVD�DOHWWX�YDDWLD�Ql\WW|l�VRVLDDOLW\|Q�MD��
SDOYHOXMHQ� WRLPLYXXGHVWD� MD� YDLNXWWDYXXGHVWD�� 7RLPLYXXGHOOD� MD� YDLNXWWD�
YXXGHOOD� WDUNRLWHWDDQ� WlVVl�VLWl��HWWl� OlKLQQl� WLHWHHOOLVHQ� WXWNLPXNVHQ�DYXOOD�
RQ�RVRLWHWWX��HWWl�SDOYHOXW�RYDW�WXRWWDQHHW�SDUDQQXNVLD�HVLPHUNLNVL�DVLDNNDDQ�
HOlPlQWLODQWHHVVD��RORVXKWHLVVD�WDL�K\YLQYRLQQLVVD��1l\WW|YDDWLPXVWHQ� WDXV�
WDOOD� RYDW� WRLVDDOOD� MXONLVHQ� VHNWRULQ� QLXNHQWXQHHW� WDORXGHOOLVHW� UHVXUVVLW� MD�
WRLVDDOOD�YHURQPDNVDMLHQ�YDDWLPXNVHW�WHKRNNDDPPDVWD�YHURYDURMHQ�Nl\W|VWl�
MD�ODDGXNNDDPPLVWD��DVLDNNDDQ�HKGRLOOD�WDSDKWXYLVWD�VRVLDDOL��MD�K\YLQYRLQ�
WLSDOYHOXLVWD��
�
6\QW\Q\W�Ql\WW|DJHQGD�RQ�WXRWWDQXW�HUL�PDLVVD�DUYLRLQWL�LQVWLWXXWWHMD��MRLGHQ�
WHKWlYlNVL� RQ� DVHWHWWX� NHUlWl� MD� V\VWHPDWLVRLGD� OlKLQQl� VRVLDDOLSDOYHOXMHQ�
YDLNXWWDYXXWWD� NRVNHYDD� WXWNLPXVWLHWRD�� 7lOODLVLD� LQVWLWXXWWHMD� RQ� V\QW\Q\W�
HWHQNLQ� %ULWDQQLDDQ�� MRQND� W\|YlHQSXROXHHQ� KDOOLWXV� MXOLVWL� �����OXYXQ� OR�
SXOOD� Ql\WW|SHUXVWDLVXXGHQ� \KGHNVL� WHKRNNDDQ� WRLPLQWDSROLWLLNDQ� \GLQSLLU�
WHHNVL�� 7lVVl� NDWVDXNVHVVD� WDUNDVWHOODDQ�� PLWHQ� YLLVL� XONRPDLVWD� DUYLRLQWL�
LQVWLWXXWWLD�NHUllYlW�MD�V\VWHPDWLVRLYDW�VRVLDDOLW\|Wl�MD��DODD�NRVNHYDD�WLHWRD�
V\VWHPDDWWLVLNVL�WLHWRNDWVDXNVLNVL�MD�PLWHQ�LQVWLWXXWLW�OHYLWWlYlW�V\VWHPDWLVRL�
WXD� WLHWRD�� 7DUNDVWHOWDYDW� DUYLRLQWL�LQVWLWXXWLW� RYDW�1RUGLF� &DPSEHOO� �7DQV�
ND���,QVWLWXWHW�I|U�XWYHFNOLQJ�DY�PHWRGHU�L�VRFLDOW�DUEHWH��,06��5XRWVL���(3�
3,�&HQWUH��(QJODQWL���(YLGHQFYHF1HWZRUN��(QJODQWL��MD�6RFLDO�&DUH�,QVWLWXWH�
IRU�([FHOOHQFH��6&,(��(QJODQWL���
�
1RUGLF� &DPSEHOO� QRMDD� LQVWLWXXWHLVWD� YDKYLPPLQ� WHUYH\GHQKXROORQ� PDOOLQ�
PXNDLVHHQ�DMDWXNVHHQ��6HQ�PXNDDQ�VDWXQQDLVWDPLVHHQ�SHUXVWXYD�NRQWUROORL�
WX�NRHDVHWHOPD�WXRWWDD�YDUPLQWD�WLHWRD�VRVLDDOLVWHQ�LQWHUYHQWLRLGHQ�YDLNXWWD�
YXXGHVWD��,QVWLWXXWWL�NHUll�HQVLVLMDLVHVWL�WlOODLVHHQ�NRHDVHWHOPDDQ�SHUXVWXYDD�
WXWNLPXVWLHWRD�� 5XRWVDODLVHOOD� ,06OOl� MD� (QJODQQLVVD� VLMDLWVHYDOOD� (33,�
NHVNXNVHOOD� RQ� P\|V� OlKW|NRKGLOWDDQ� &DPSEHOOLQ� PXNDLQHQ� DMDWXVPDOOL��
PXWWD� QlPl� NHUllYlW�P\|V�PXXQODLVWHQ� WXWNLPXVDVHWHOPLHQ� WXRWWDPDD� WLH�
WRD��(33,�NHVNXV�RQ�HULNRLVWXQXW�SDOYHOXMHQ�Nl\WWlMLHQ�NRNHPXVWHQ�MD�QlNH�
P\VWHQ�MD�WRLVDDOWD�SHULQWHLVHPPlQ�YDLNXWWDYXXVWXWNLPXNVHQ�WXRWWDPDQ�WLH�
GRQ�V\QWHWLVRLQWLLQ��(YLGHQFH1HWZRUN�RQ�NDKGHNVDQ�\NVLN|Q�YHUNRVWR��MRQND�
WXWNLPXVDVHWHOPDW�RYDW�PRQLQDLVLD��9HUNRVWROOD�HL�ROH�\KWHLVLl�OXNNRRQ�O\|�
W\Ml� WXWNLPXVPHWRGRORJLVLD� SHULDDWWHLWD��6&,(� HL� RWD� OlKW|NRKGDNVHHQ�PLQ�
NllQODLVLD�WLHGRQ�KLHUDUNLRLWD��YDDQ�VHQ�PXNDDQ�VRVLDDOLDODQ�WXHNVL�WDUYLWDDQ�
WLHWRD�HUL�WLHGRQ�OlKWHLVWl�7lOODLVLD�WLHGRQ�ODMHMD�YRLYDW�ROOD�HULODLVLD�PHWRGR�
ORJLRLQ� WXRWHWWX� WXWNLPXVWLHWR�� VRVLDDOLDODQ� DPPDWWLODLVHQ� WLHWR�� SDOYHOXMHQ�
Nl\WWlMlQ�MD�DVLDNNDDQ�WLHWR��RUJDQLVDWRULQHQ�WLHWR�MD�SROLLWWLVHQ�\KWHLV|Q�WLH�
WR���
�
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7DUNDVWHOWDYLHQ�LQVWLWXXWWLHQ�V\VWHPDDWWLVWHQ�WLHWRNDWVDXVWHQ�WXRWWDPLVSURVHV�
VL� RQ� SllSLLUWHLVVllQ� K\YLQ� VDPDQODLQHQ�� .DWVDXNVHQ� DOXVVD� ODDGLWWDYDVVD�
SURWRNROODVVD��MRND�RQ�NDWVDXNVHQ�PHWRGRORJLQHQ�VXXQQLWHOPD��PllULWHOOllQ�
NDWVDXNVHQ�DLKHDOXH��N\V\P\NVHQDVHWWHOX�MD�HUL�YDLKHLVVD�WHKWlYlW�PHWRGROR�
JLVHW�MD�PXXW�YDOLQQDW��3URVHVVLQ�NHVNHLVLPPlW�YDLKHHW�RYDW�NDWVDXNVHQ�WDU�
SHHQ� MD� N\V\P\NVHQDVHWWHOXQ�PllULWWHO\�� NDLNHQ� UHOHYDQWLQ� WXWNLPXNVHQ� MD�
PXXQ� PDWHULDDOLQ� KDNX�� PDWHULDDOLQ� WDUNHPSL� YDOLQWD�� WLHGRQ� NHUllPLQHQ�
PDWHULDDOLVWD� MD� PDWHULDDOLQ� ODDGXQ� DUYLRLQWL�� WLHGRQ� V\QWHWLVRLQWL� �PHWD�
DQDO\\VL�� QDUUDWLLYL� WDL� MRNLQ�PXX�� VHNl� UDSRUWLQ� ODDWLPLQHQ��1lPl� YDLKHHW�
VLVlOW\YlW� MRNDLVHQ� WDUNDVWHOWDYDQ� LQVWLWXXWLQ� NDWVDXVSURVHVVLLQ��.DWVDXVSUR�
VHVVLQ�HURW� LQVWLWXXWWLHQ�YlOLOOl�NRVNHYDW� OlKLQQl�VLWl��PLQNlODLVLQ� WXWNLPXV�
DVHWHOPLQ� WXRWHWWXD� WLHWRD�QLLKLQ�K\YlNV\WllQ��&DPSEHOO� �NDWVDXVWHQ� WXRWWD�
PLVSURVHVVL�RQ�WDUNDVWHOWDYLVWD�\NVLW\LVNRKWDLVLPPLQ�RKMHLVWHWWX��0\|V�(33,�
�NHVNXNVHQ�ZZZ�SRKMDLVHW�W\|NDOXW�RKMDDYDW�NDWVDXNVHQ�WHNRSURVHVVLD�\NVL�
W\LVNRKWDLVHVWL��(YLGHQFH1HWZRUNLQ�NDWVDXVSURVHVVL�RQ�LQVWLWXXWHLVWD�YlKLWHQ�
VWDQGDUGRLWX��
�
$UYLRLQWL�LQVWLWXXWWLHQ� WLHGRQ� OHYLWWlPLVHQ� VWUDWHJLD� SHUXVWXX� DMDWXNVHHQ�
PDKGROOLVLPPDQ� PRQLSXROLVHVWD� \KWHLVW\|VWl� MD� YHUNRVWRLWXPLVHVWD� WLHGRQ�
HULODLVWHQ�Nl\WWlMlU\KPLHQ�NDQVVD��1lLWl�YRLYDW�ROOD�HVLPHUNLNVL�VRVLDDOLSDO�
YHOXMHQ� Nl\WWlMlW�� DVLDNDVW\|Wl� WHNHYlW� DPPDWWLODLVHW�� NRXOXWXVYLUDQRPDLVHW�
MD�NRXOXWWDMDW��YDSDDHKWRLVMlUMHVW|W�� MXONLVHQ�KDOOLQQRQ�HUL� ODLWRNVHW�VHNl�WXW�
NLPXV\KWHLV|�� 7lVVl� NDWVDXNVHVVD� Nl\WHWW\�� OlKLQQl� LQVWLWXXWWLHQ� ZZZ�
VLYXLOWD�VDDWX�PDWHULDDOL�HL�NXLWHQNDDQ�DQWDQXW�PDKGROOLVXXWWD�YHUNRVWRLWXPL�
VHQ� MD�\KWHLVW\|VXKWHLGHQ�WDUNHPSDDQ�HULWWHO\\Q��,QVWLWXXWWLHQ�ZZZ�VLYXW� MD�
NRXOXWXV�HUL�PXRGRLVVD�RYDW�WLHGRQ�NHVNHLVLPPlW�OHYLWWlPLVHQ�YlOLQHHW�������������������
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6$00$1'5$*�
�
-XKD�.RLYLVWR��7LHGRQ�NHUllPLQHQ� MD� V\VWHPDWLVRLQWL� VRVLDDOLDODOOD��.DW�
VDXV�YLLGHQ�XONRPDLVHQ�LQVWLWXXWLQ�VWUDWHJLRLKLQ��>,QVDPOLQJ�RFK�V\VWHPD�
WLVHULQJ� DY� LQIRUPDWLRQ� LQRP�GHW� VRFLDOD� RPUnGHW��gYHUVLNW� |YHU� IHP�XW�
OlQGVND�XWYlUGHULQJVLQVWLWXWV�VWUDWHJLHU@��6WDNHV��)LQ6RF�$UYLRLQWLUDSRUW�
WHMD���������+HOVLQNL�������,6%1����������������,661�������������
�
9LG�|YHUJnQJHQ�WLOO������WDOHW�E|UMDGH�PDQ�LQRP�GHW�VRFLDOD�RPUnGHW�NUlYD�
HYLGHQV� Sn� IXQNWLRQHQ� RFK� HIIHNWHQ� DY� GHW� VRFLDOD� DUEHWHW� RFK� GHQ� VRFLDOD�
VHUYLFHQ��0HG�IXQNWLRQ�RFK�HIIHNW�DYVHV�KlU�QlUPDVW�DWW�PDQ�JHQRP�YHWHQ�
VNDSOLJ�IRUVNQLQJ�SnYLVDGH�DWW�VHUYLFHQ�KDU�OHWW�WLOO�I|UElWWULQJDU�W�H[��QlU�GHW�
JlOOHU� NOLHQWHQV� OLYVVLWXDWLRQ�� EHOlJHQKHW� HOOHU� YlOIlUG�� %DNRP� NUDYHQ� Sn�
HYLGHQV�OLJJHU�GHOV�GHQ�RIIHQWOLJD�VHNWRUQV�nWVWUDPDGH�HNRQRPLVND�OlJH��GHOV�
VNDWWHEHWDODUQDV� NUDY� Sn� HQ� HIIHNWLYDUH� DQYlQGQLQJ� DY� VNDWWHPHGHO� RFK� Sn�
VRFLDO��RFK�KlOVRYnUGVWMlQVWHU�DY�K|JUH�NYDOLWHW�VRP�WLOOKDQGDKnOOV�Sn�NOLHQ�
WHQV�YLOONRU��
�
'HQ�HYLGHQVDJHQGD�VRP�XSSVWRG�OHGGH�WLOO�HWDEOHULQJ�DY�XWYlUGHULQJVLQVWLWXW�
L� ROLND� OlQGHU�� ,QVWLWXWHQ� ILFN� WLOO� XSSJLIW� DWW� VDPOD� LQ� RFK� V\VWHPDWLVHUD�
IUlPVW� IRUVNQLQJVLQIRUPDWLRQ� RP� HIIHNWHQ� DY� GHQ� VRFLDOD� VHUYLFHQ�� 'HQQD�
W\S�DY�LQVWLWXW�HWDEOHUDGHV�IUlPVW�L�6WRUEULWDQQLHQ��YDUV�DUEHWDUSDUWLUHJHULQJ�L�
VOXWHW�DY������WDOHW�VORJ�IDVW�DWW�HYLGHQVEDVHULQJ�lU�HWW�DY�GH�YLNWLJDVWH�NlQ�
QHWHFNQHQ�I|U�HQ�HIIHNWLY�YHUNVDPKHWVSROLWLN��,�GHQQD�|YHUVLNW�JUDQVNDV�KXU�
IHP�XWOlQGVND�XWYlUGHULQJVLQVWLWXW�VDPODU�LQ�RFK�V\VWHPDWLVHUDU�LQIRUPDWLRQ�
RP� VRFLDOW� DUEHWH� RFK� GHW� VRFLDOD� RPUnGHW� WLOO� V\VWHPDWLVND� LQIRUPDWLRQV�
|YHUVLNWHU�RFK�KXU�GH�VSULGHU�GHQ�V\VWHPDWLVHUDGH� LQIRUPDWLRQHQ��,QVWLWXWHQ�
VRP� JUDQVNDV� lU�1RUGLF�&DPSEHOO� �'DQPDUN��� ,QVWLWXWHW� I|U� XWYHFNOLQJ� DY�
PHWRGHU�L�VRFLDOW�DUEHWH��,06��6YHULJH���(33,�&HQWUH��6WRUEULWDQQLHQ���(YL�
GHQFH1HWZRUN� �6WRUEULWDQQLHQ�� RFK� 6RFLDO� &DUH� ,QVWLWXWH� IRU� ([FHOOHQFH��
6&,(��6WRUEULWDQQLHQ���
�
$Y�LQVWLWXWHQ�lU�1RUGLF�&DPSEHOO�GHW�VRP�VW|GHU�VLJ�PHVW�Sn�HQ�WDQNH�HQOLJW�
PRGHOOHQ�I|U�KlOVR��RFK�VMXNYnUG��(QOLJW�GHQQD�WDQNH�JHU�HQ�IRUVNQLQJVGH�
VLJQ�VRP�E\JJHU�Sn�UDQGRPLVHUDGH�NRQWUROOHUDGH�I|UV|N�GHQ�VlNUDVWH�LQIRU�
PDWLRQHQ�RP�HIIHNWHQ�DY� VRFLDOD� LQWHUYHQWLRQHU�� ,QVWLWXWHW� VDPODU� IUlPVW� LQ�
IRUVNQLQJVLQIRUPDWLRQ� VRP� E\JJHU� Sn� GHVLJQ� DY� GHQQD� W\S�� 6YHQVND� ,06�
RFK�HQJHOVND�(33,�&HQWUH�XWJnU�RFNVn�IUnQ�HQ�WDQNHPRGHOO�HQOLJW�&DPSEHOO��
PHQ� GH� VDPODU� RFNVn� LQ� LQIRUPDWLRQ� VRP� InV� JHQRP� IRUVNQLQJVGHVLJQ� DY�
DQQDQ� W\S��(33,�&HQWUH� lU� VSHFLDOLVHUDW� Sn� DWW� V\QWHWLVHUD� n� HQGD� VLGDQ� LQ�
IRUPDWLRQ� RP� VHUYLFHDQYlQGDUQDV� HUIDUHQKHWHU� RFK� V\QSXQNWHU�� n� DQGUD� VL�
GDQ� LQIRUPDWLRQ� IUnQ� PHU� WUDGLWLRQHOO� NRQVHNYHQVXQGHUV|NQLQJ�� (YLGHQFH�
1HWZRUN� lU� HWW� QlWYHUN� PHG� nWWD� HQKHWHU� RFK� GHW� DQYlQGHU� PnQJD� ROLND�
IRUVNQLQJVGHVLJQ��1lWYHUNHW� KDU� LQJD� JHPHQVDPW� IDVWVODJQD� IRUVNQLQJVPH�
WRGRORJLVND� SULQFLSHU�� 6&,(� KDU� LQJD� LQIRUPDWLRQVKLHUDUNLHU� VRP� XWJnQJV�
SXQNW��XWDQ�DQVHU�DWW� VRP�VW|G� I|U�GHW� VRFLDOD�RPUnGHW�EHK|YV�XSSJLIWHU�XU�
ROLND� NlOORU�� ([HPSHO� Sn� LQIRUPDWLRQVW\SHU� lU� IRUVNQLQJVLQIRUPDWLRQ� VRP�
HUKnOOLWV� JHQRP�ROLND�PHWRGRORJLHU�� NXQVNDSHU� VRP�\UNHVYHUNVDPPD� LQRP�
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GHW�VRFLDOD�RPUnGHW�KDU��NXQVNDSHU�VRP�VHUYLFHDQYlQGDUH�RFK�NOLHQWHU�KDU��
RUJDQLVDWRULVND�NXQVNDSHU�RFK�GH�NXQVNDSHU�VRP�HQ�SROLWLVN�JHPHQVNDS�KDU���
�
'H� EHU|UGD� LQVWLWXWHQV� SURFHVVHU� I|U� SURGXNWLRQ� DY� V\VWHPDWLVND� LQIRUPD�
WLRQV|YHUVLNWHU� lU� L� KXYXGGUDJ� P\FNHW� OLND� YDUDQGUD�� ,� GHW� SURWRNROO� VRP�
XWDUEHWDV�L�E|UMDQ�DY�|YHUVLNWHQ�RFK�VRP�XWJ|U�GHQ�PHWRGRORJLVND�SODQHQ�I|U�
|YHUVLNWHQ��GHILQLHUDV�lPQHVRPUnGHW�I|U�|YHUVLNWHQ��IUnJHVWlOOQLQJHQ�RFK�GH�
PHWRGRORJLVND�RFK�DQGUD�YDO�VRP�J|UV�L�ROLND�VNHGHQ��'H�YLNWLJDVWH�VNHGHQD�
L�SURFHVVHQ�lU�GHILQLWLRQ�DY�|YHUVLNWHQV�EHKRY�RFK� IUnJHVWlOOQLQJ�� IUDPWDJ�
QLQJ�DY�DOO�UHOHYDQW�IRUVNQLQJ�RFK�DQQDW�PDWHULDO��QlUPDUH�XUYDO�DY�PDWHULDO��
LQVDPOLQJ�DY�LQIRUPDWLRQ�XU�PDWHULDOHW�RFK�EHG|PQLQJ�DY�NYDOLWHWHQ�Sn�PD�
WHULDOHW�� V\QWHWLVDWLRQ� DY� LQIRUPDWLRQHQ� �PHWDDQDO\V�� QDUUDWLY� VWUDWHJL� HOOHU�
QnJRQWLQJ�DQQDW��VDPW�XWDUEHWDQGH�DY�HQ�UDSSRUW��'HVVD�VNHGHQ�LQJnU�L�YDUMH�
JUDQVNDW� LQVWLWXWV�|YHUVLNWVSURFHVV��6NLOOQDGHUQD�PHOODQ�GH�ROLND� LQVWLWXWHQV�
|YHUVLNWVSURFHVVHU� XWJ|UV� QlUPDVW� DY� JHQRP� YLOND� IRUVNQLQJVGHVLJQ� LQIRU�
PDWLRQ� WDV� IUDP�� 3URFHVVHQ� I|U� XWDUEHWDQGH� DY�&DPSEHOO�|YHUVLNWHU� KDU� GH�
PHVW�LQJnHQGH�DQYLVQLQJDUQD�DY�GH�|YHUVLNWHU�VRP�JUDQVNDGHV��bYHQ�(33,�
&HQWUHV�ZHEEDVHUDGH� YHUNW\J� VW\U� L� GHWDOM� XWDUEHWDQGHW� DY� |YHUVLNWHQ��(YL�
GHQFH1HWZRUNV�|YHUVLNWVSURFHVV�lU�GHQ�PLQVW�VWDQGDUGLVHUDGH��
�
8WYlUGHULQJVLQVWLWXWHQV�VWUDWHJL�I|U�DWW�VSULGD�LQIRUPDWLRQ�JUXQGDU�VLJ�Sn�HWW�
Vn�PnQJVLGLJ�VDPDUEHWH�RFK�Vn�PnQJVLGLJW�ELOGDQGH�DY�QlWYHUN�VRP�P|MOLJW�
PHG�ROLND�JUXSSHU�VRP�DQYlQGHU�LQIRUPDWLRQHQ��'HVVD�NDQ�YDUD�WLOO�H[HPSHO�
EUXNDUQD� DY� VRFLDOD� WMlQVWHU�� DQVWlOOGD� VRP� XWI|U� NOLHQWDUEHWH�� XWELOGQLQJV�
P\QGLJKHWHU� RFK� XWELOGDUH�� LGHHOOD� RUJDQLVDWLRQHU�� ROLND� lPEHWVYHUN� LQRP�
GHQ� RIIHQWOLJD� I|UYDOWQLQJHQ� VDPW� IRUVNQLQJVVDPKlOOHW�� 'HW� YDU� HPHOOHUWLG�
LQWH�P|MOLJW� DWW� QlUPDUH� VSHFLILFHUD� NRQWDNWHU� L� DQVOXWQLQJ� WLOO� ELOGQLQJ� DY�
QlWYHUN� RFK� VDPDUEHWH� Sn� JUXQGYDO� DY� GHW� PDWHULDO� VRP� DQYlQGV� L� GHQQD�
|YHUVLNW� RFK� VRP� IUlPVW� WDJLWV� IUnQ� ZHEEVLGRU�� ,QVWLWXWHQV� ZHEEVLGRU� RFK�
ROLND�IRUPHU�DY�XWELOGQLQJ�lU�GH�IUlPVWD�VlWWHQ�DWW�VSULGD�LQIRUPDWLRQHQ��
�
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$%675$&7�
�
-XKD� .RLYLVWR�� 7LHGRQ� NHUllPLQHQ� MD� V\VWHPDWLVRLQWL� VRVLDDOLDODOOD��
.DWVDXV�YLLGHQ�XONRPDLVHQ� LQVWLWXXWLQ� VWUDWHJLRLKLQ�� >&ROOHFWLRQ�DQG�6\V�
WHPDWLVDWLRQ�RI�'DWD�LQ�WKH�6RFLDO�6HFWRU��5HYLHZ�RI�WKH�6WUDWHJLHV�RI�)LYH�
,QWHUQDWLRQDO�(YDOXDWLRQ�%RGLHV�@�67$.(6��)LQ6RF�(YDOXDWLRQ�5HSRUWV�
��������+HOVLQNL�������,6%1����������������,661�������������
�
$W� WKH� WXUQ�RI� WKH�PLOOHQQLXP�� LQFUHDVLQJ�GHPDQGV�KDYH�EHHQ�PDGH� LQ� WKH�
VRFLDO� VHFWRU� UHJDUGLQJ� WKH� IXQFWLRQDOLW\� DQG� RXWFRPHV� RI� VRFLDO�ZRUN� DQG�
VRFLDO� VHUYLFHV��$V� XVHG� KHUH�� IXQFWLRQDOLW\� DQG� RXWFRPHV� UHIHU� WR� WKH� IDFW�
WKDW� LW�KDV�EHHQ�VKRZQ�PDLQO\�E\�VFLHQWLILF� UHVHDUFK� WKDW� WKH�VHUYLFHV�KDYH�
EURXJKW� DERXW� LPSURYHPHQWV� LQ� FOLHQWV
� OLIH� VLWXDWLRQ�� OLYLQJ� FRQGLWLRQV� RU�
ZHOO�EHLQJ��7KH�GHPDQGV�IRU�HYLGHQFH�FDQ�EH�VHHQ�DJDLQVW� WKH�EDFNJURXQG�
RI� WKH� LQFUHDVLQJO\� VFDUFH� HFRQRPLF� UHVRXUFHV� RI� WKH� SXEOLF� VHFWRU� RQ� WKH�
RQH� KDQG� DQG� DJDLQVW� WKH� EDFNJURXQG� RI� WD[�SD\HUV
� GHPDQGV� IRU� D� PRUH�
HIILFLHQW� XVH� RI� SXEOLF� IXQGV� DQG� D� KLJKHU� TXDOLW\� RI� FOLHQW�RULHQWHG� VRFLDO�
DQG�ZHOIDUH�VHUYLFHV�RQ�WKH�RWKHU��
�
7KH� GLVFXVVLRQ� RQ� WKH� QHHG� IRU� HYLGHQFH� KDV� OHG� LQ�PDQ\� FRXQWULHV� WR� WKH�
HVWDEOLVKPHQW�RI�HYDOXDWLRQ�ERGLHV�ZLWK�WKH�WDVN�RI�JDWKHULQJ�DQG�V\VWHPD�
WLVLQJ� UHVHDUFK� GDWD� PDLQO\� RQ� WKH� RXWFRPHV� RI� VRFLDO� VHUYLFHV�� 7KLV� KDV�
KDSSHQHG�LQ�*UHDW�%ULWDLQ�LQ�SDUWLFXODU��ZKHUH�WKH�/DERXU�*RYHUQPHQW�GH�
FODUHG�WKH�GHPDQG�IRU�HYLGHQFH�EDVLV�DV�D�FRUH�HOHPHQW�RI�HIILFLHQW�SROLFLHV��
7KLV�UHYLHZ�DLPV�WR�DQDO\VH�WKH�ZD\V�LQ�ZKLFK�ILYH�HYDOXDWLRQ�ERGLHV�RXW�
VLGH�)LQODQG�JDWKHU�DQG�V\VWHPDWLVH�LQIRUPDWLRQ�RQ�VRFLDO�ZRUN�DQG�WKH�VR�
FLDO� VHFWRU� WR� SURGXFH� V\VWHPDWLF� LQIRUPDWLRQ� UHYLHZV� DQG� KRZ� WKH\� GLV�
VHPLQDWH�VXFK�V\VWHPDWLF� LQIRUPDWLRQ��7KH�HYDOXDWLRQ�ERGLHV�XQGHU� UHYLHZ�
DUH�1RUGLF�&DPSEHOO� �'HQPDUN��� ,QVWLWXWHW� I|U�XWYHFNOLQJ�DY�PHWRGHU� L� VR�
FLDOW� DUEHWH�� ,06� �6ZHGHQ��� WKH�(33,�&HQWUH� �(QJODQG��� (YLGHQFH1HWZRUN�
�(QJODQG��DQG�WKH�6RFLDO�&DUH�,QVWLWXWH�IRU�([FHOOHQFH��6&,(��(QJODQG���
�
$PRQJ�WKHVH�ERGLHV��1RUGLF�&DPSEHOO�PRVW�KHDYLO\�OHDQV�RQ�D�PRGHO�VLPL�
ODU�WR�WKDW�DSSOLHG�LQ�KHDOWK�FDUH��$FFRUGLQJ�WR�WKLV�PRGHO��WKH�PRVW�UHOLDEOH�
LQIRUPDWLRQ�RQ�WKH�LPSDFW�RI�VRFLDO� LQWHUYHQWLRQV� LV�REWDLQHG�E\�D�UHVHDUFK�
GHVLJQ� EDVHG� RQ� D� UDQGRPLVHG� FRQWUROOHG� WULDO�� &DPSEHOO� PDLQO\� JDWKHUV�
UHVHDUFK�GDWD�REWDLQHG�E\�WKLV�W\SH�RI�GHVLJQ��$V�IRU�WKHLU�SRLQW�RI�GHSDUWXUH��
,06� LQ� 6ZHGHQ� DQG� WKH� (33,�&HQWUH� LQ� (QJODQG� DOVR� FRPH� FORVH� WR� WKH�
&DPSEHOO�DSSURDFK��WKRXJK�WKH\�DOVR�FROOHFW�GDWD�REWDLQHG�E\�RWKHU�UHVHDUFK�
GHVLJQV��7KH�(33,�&HQWUH� LV� VSHFLDOLVLQJ� LQ� WKH� V\QWKHWLVDWLRQ� RI� XVHU� SHU�
FHSWLRQV�DQG�YLHZV�DV�ZHOO�DV�GDWD�SURGXFHG�E\�PRUH� WUDGLWLRQDO�RXWFRPHV�
UHVHDUFK�DSSURDFKHV��(YLGHQFH1HWZRUN� LV� D�QHWZRUN�RI� HLJKW�XQLWV�XVLQJ�D�
ZLGH� UDQJH�RI� UHVHDUFK�GHVLJQV�� ,W� GRHV�QRW�KDYH� DQ\�DJUHHG�SULQFLSOHV�RQ�
UHVHDUFK� PHWKRGV�� 6&,(� GRHV� QRW� WDNH� DQ\� NQRZOHGJH� KLHUDUFKLHV� DV� LWV�
SRLQW�RI�GHSDUWXUH�EXW�UHJDUGV�LQIRUPDWLRQ�IURP�GLYHUVH�VRXUFHV�DV�QHFHVVDU\�
IRU� VXSSRUWLQJ� WKH� VRFLDO� VHFWRU�� 6XFK� LQIRUPDWLRQ� LQFOXGHV� UHVHDUFK� GDWD�
REWDLQHG�E\�GLIIHUHQW�PHWKRGV��NQRZOHGJH�RI�SURIHVVLRQDOV�LQ�WKH�VRFLDO�VHF�
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WRU��NQRZOHGJH�RI�VHUYLFH�XVHUV�DQG�FOLHQWV��RUJDQLVDWLRQDO� LQIRUPDWLRQ�DQG�
NQRZOHGJH�RI�WKH�SROLWLFDO�FRPPXQLW\���
�
3ULQFLSDOO\�� WKH� UHYLHZHG� HYDOXDWLRQ� ERGLHV� SURGXFH� WKHLU� LQIRUPDWLRQ� UH�
YLHZV�LQ�YHU\�VLPLODU�ZD\V��$�SURWRFRO� WKDW�LV�GUDIWHG�RQ�ODXQFKLQJ�WKH�UH�
YLHZ�SURFHVV�LQFOXGHV�D�PHWKRGRORJLFDO�SODQ�IRU�WKH�UHYLHZ��VSHFLI\LQJ�WKH�
VXEMHFW� RI� WKH� UHYLHZ�� WKH� TXHVWLRQV� WR� EH� DVNHG�� DQG�PHWKRGRORJLFDO� DQG�
RWKHU�FKRLFHV� WR�EH�PDGH�DW�GLIIHUHQW� VWDJHV��7KH�PRVW� LPSRUWDQW� VWDJHV�RI�
WKH�SURFHVV�DUH��HVWDEOLVKLQJ�WKH�QHHG�IRU�D�UHYLHZ��VSHFLI\LQJ�WKH�TXHVWLRQV�
WR�EH�DVNHG��VHDUFKLQJ�IRU�DQ\�UHOHYDQW�UHVHDUFK�DQG�RWKHU�PDWHULDO��UHILQLQJ�
WKH� VHOHFWLRQ� RI�PDWHULDO�� JDWKHULQJ� LQIRUPDWLRQ� IURP� WKH�PDWHULDO� DQG� DV�
VHVVLQJ�PDWHULDO� TXDOLW\�� V\QWKHVLVLQJ� GDWD� �PHWD�DQDO\VLV�� QDUUDWLRQ� RU� WKH�
OLNH��DQG�GUDIWLQJ�D�UHSRUW��7KHVH�VWDJHV�DUH�LQFOXGHG�LQ�WKH�UHYLHZ�SURFHVVHV�
RI�DOO�ERGLHV�UHYLHZHG��7KH�UHYLHZ�SURFHVVHV�RI�WKH�GLIIHUHQW�ERGLHV�PDLQO\�
GLIIHU� IURP� HDFK� RWKHU� DV� UHJDUGV� WKH� FULWHULD� IRU� WKH� UHVHDUFK� GHVLJQ� E\�
ZKLFK� WKH� LQIRUPDWLRQ� KDV� EHHQ� SURGXFHG��7KH� JXLGHOLQHV� IRU� SURGXFLQJ� D�
UHYLHZ�DW�&DPSEHOO�DUH�WKH�PRVW�GHWDLOHG�RQHV��7KH�ZHE�EDVHG�WRROV�RI�WKH�
(33,�&HQWUH� DOVR� JXLGH� WKH� UHYLHZ� SURFHVV� LQ� D� GHWDLOHG� PDQQHU�� (YL�
GHQFH1HWZRUN��LQ�WXUQ��KDV�WKH�OHDVW�VWDQGDUGLVHG�UHYLHZ�SURFHVV��
�
7KH�LQIRUPDWLRQ�GLVVHPLQDWLRQ�VWUDWHJLHV�RI�WKH�HYDOXDWLRQ�ERGLHV�DUH�EDVHG�
RQ�WKH�LGHD�RI�FR�RSHUDWLQJ�DQG�QHWZRUNLQJ�DV�ZLGHO\�DV�SRVVLEOH�ZLWK�YDUL�
RXV� JURXSV� RI� LQIRUPDWLRQ� XVHUV�� LQFOXGLQJ� VRFLDO� VHUYLFH� XVHUV�� IURQWOLQH�
SURIHVVLRQDOV��HGXFDWLRQ�DXWKRULWLHV�DQG�HGXFDWRUV��YROXQWDU\�RUJDQLVDWLRQV��
SXEOLF�VHFWRU�DJHQFLHV�DQG� WKH�UHVHDUFK�FRPPXQLW\��+RZHYHU�� WKH�PDWHULDO�
XVHG�LQ�WKLV�UHYLHZ��GHULYHG�PDLQO\�IURP�WKH�ZHE�VLWHV�RI�WKH�ERGLHV��GLG�QRW�
DOORZ�D�PRUH�GHHS�JRLQJ�DQDO\VLV�RI�QHWZRUNLQJ�DQG�FR�RSHUDWLRQ��7KH�ZHE�
VLWHV�RI� WKH�ERGLHV�DQG�GLIIHUHQW� W\SHV�RI� WUDLQLQJ�FRXUVHV�DUH� WKH�PRVW� LP�
SRUWDQW�ZD\V�RI�LQIRUPDWLRQ�GLVVHPLQDWLRQ��
�
�
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�
7lPl�NDWVDXV� RQ� WHKW\� RVDQD�6WDNHVLQ�)LQ6RFLQ� NRRUGLQRLPDD�+\YlW� Nl\�
WlQQ|W��WXWNLPXV��MD�NHKLWWlPLVRKMHOPDD��MRQND�WDYRLWWHHQD�RQ�XXGLVWDD�VRVL�
DDOLW\|Wl� MD� VRVLDDOLSDOYHOXMD� NRNRDPDOOD�� DUYLRLPDOOD� MD� YlOLWWlPlOOl� WLHWRD�
K\YLVWl�MD�YDLNXWWDYLVWD�W\|PHQHWHOPLVWl�MD��Nl\WlQQ|LVWl��2KMHOPD�OXR�HGHO�
O\W\NVLl�VLOOH��HWWl�VRVLDDOLW\|Q�Nl\WlQQ|W�MD�VRVLDDOLSDOYHOXW�\Kl�HQHQHYlVVl�
PllULQ� SHUXVWXYDW� WXWNLWWXXQ� WLHWRRQ� MD� NRHWHOWXXQ� Ql\WW||Q�� +DQNNHHQ� OR�
SXOOLVHQD� WDYRLWWHHQD�RQ� OXRGD�S\V\YLl� UDNHQWHLWD� WRLPLYLHQ�K\YLQYRLQWLSDO�
YHOXMHQ�WXRWWDPLVHNVL�VRVLDDOLDODOOH��
�
+\YlW� Nl\WlQQ|W� �RKMHOPDQ� NDOWDLVLD� NHKLWWlPLVS\UNLP\NVLl� RQ� V\QW\Q\W�
VDPDQDLNDLVHVWL�HUL�PDLVVD��(YLGHQFH�EDVHG�SUDFWLFH��DJHQGDQ�HGHOOlNlYLMlQl�
RQ� NXLWHQNLQ� NXONHQXW� %ULWDQQLD�� MRQND� W\|YlHQSXROXHHQ� KDOOLWXV� MXOLVWL�
�����OXYXQ�ORSXOOD�Ql\WW|SHUXVWDLVXXGHQ�\KGHNVL�WHKRNNDDQ�WRLPLQWDSROLWLL�
NDQ� \GLQSLLUWHHNVL�� %ULWDQQLDVVD� RQ� WlPlQ� MlONHHQ� V\QW\Q\W� XVHLWD� VRVLDD�
OLDODQ� DUYLRLQWL�LQVWLWXXWWHMD�� MRWND� NHUllYlW� MD� V\VWHPDWLVRLYDW� VRVLDDOLDODD�
NRVNHYDD�WXWNLPXV��MD�PXXWD�WLHWRD�V\VWHPDDWWLVLNVL�NLUMDOOLVXXVNDWVDXNVLNVL��
7RLQHQ�MXRQQH�WXOHH�WHUYH\GHQKXROORVWD��MRVVD�Ql\WW|DMDWWHOXXQ�RQ�KHUlWW\�MR�
DLHPPLQ� MD� MRQND� DQWDPDQ� HVLPHUNLQ�PXNDLVHVWL� VRVLDDOLDODQ� Ql\WW|DJHQGD�
RQ� YLULWWl\W\Q\W�� 7HUYH\GHQKXROORQ� DODOOD� VDWXQQDLVWHWWX�� NRQWUROORLWX� NRH�
DVHWHOPD� RQ� WXWNLPXVDVHWHOPD�� MRQND� XVNRWDDQ� WXRWWDYDQ� YDUPLQWD� WLHWRD�
LQWHUYHQWLRLGHQ�YDLNXWWDYXXGHVWD��
�
7lVVl�NDWVDXNVHVVD�WDUNDVWHOODDQ��PLWHQ�YLLVL�XONRPDLVWD�DUYLRLQWL�LQVWLWXXWWLD�
NHUll�� V\VWHPDWLVRL� MD� OHYLWWll� VRVLDDOL�� MD� K\YLQYRLQWLDODD� NRVNHYDD� WXWNL�
PXV�� MD� PXXWD� WLHWRD�� 0LOODLQHQ� NlVLW\V� LQVWLWXXWHLOOD� RQ� Ql\W|VWl� VRVLDD�
OLDODOOD"�0LOODLVLD� WXWNLPXVDVHWHOPLD� VRVLDDOLDODOOD� SLGHWllQ� YDUPLPSLQD� WD�
SRLQD�WXRWWDD�Ql\WW|l�PHQHWHOPLHQ�MD�LQWHUYHQWLRLGHQ�YDLNXWWDYXXGHVWD"�0L�
WHQ�V\VWHPDDWWLVLD�NLUMDOOLVXXVNDWVDXNVLD�WHKGllQ"�0LWHQ�NHUlWW\l�WLHWRD�OHYL�
WHWllQ�MD�PLWHQ�WLHGRQ�Nl\WW||QRWWRD�WXHWDDQ"��
�
7lPl�NDWVDXV�WRLYRWWDYDVWL�DQWDD�YlOLQHLWl�MlVHQWll�WXWNLPXV��MD�PXXQ�WLHGRQ�
SDLNNDD�VRVLDDOL��MD�K\YLQYRLQWLSDOYHOXMHQ�SHUXVWDQD��PLQNl�SRKMDOWD�YRLGDDQ�
OXRGD� UDNHQWHLWD� K\YLHQ� W\|Nl\WlQW|MHQ� MD� SDOYHOXMHQ� WXRWWDPLVHNVL� VHNl�
HGLVWll�SDOYHOXMHQ�Nl\WWlMLHQ�K\YLQYRLQWLD���
�
7HLQ� NDWVDXVWD� YXRGHQ� ����� MlONLPPlLVHQ� SXROLVNRQ�� 7XWNLPXVPDWHULDDOL�
NRRVWXL� OlKLQQl� LQVWLWXXWWLHQ� ZZZ�VLYXLOWD� VDDGXVWD� PDWHULDDOLVWD�� .LLWlQ�
)LQ6RFLQ�YlNHl�WXHVWD�MD�NRPPHQWHLVWD�NDWVDXNVHQ�YDOPLVWXVSURVHVVLQ�DLND�
QD��
�
7XUXVVD������������
�
-XKD�.RLYLVWR�
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����1l\WW|l�WRLPLYXXGHVWD�MD�YDLNXWWDYXXGHVWD��
6RVLDDOL�� MD�K\YLQYRLQWLDODOOD�RQ������OXYXQ� WDLWWHHVVD�DOHWWX�YDDWLD�Ql\WW|l�
W\|�� MD� LQWHUYHQWLRPHQHWHOPLHQ� YDLNXWWDYXXGHVWD� MD� WRLPLYXXGHVWD��1l\WW|�
DJHQGDQ� WDXVWDOOD� RQ� RVDOWDDQ� MXONLVHQ� VHNWRULQ� QLXNHQWXQHHW� WDORXGHOOLVHW�
UHVXUVVLW��PLNl� RQ� MRKWDQXW� K\YLQYRLQWLDODQ� WRLPLQQDQ� WHKRVWDPLVWRLPHQSL�
WHLVLLQ��7RLPLQQDQ� WHKRVWDPLVLGHDW�RYDW� HUL�PDLVVD� VHXUDQQHHW� WRLVLDDQ�NRO�
PHVVD�DDOORVVD��HQVLPPlLQHQ�DDOWR�NlVLWWL�NXVWDQQXVWHQ�UDMRLWWDPLVWRLPHQSL�
WHLWl��WRLQHQ�NlVLWWL�ODDWXW\|Wl�MD�NROPDV�YDDWLL�WRLPLQWDSROLWLLNDQ�MD�Nl\WlQW|�
MHQ� SHUXVWDNVL� Ql\WW|l� QLLGHQ� WRLPLYXXGHVWD� �NV�� &86� ������� 6\QW\QHLGHQ�
Ql\WW|YDDWLPXVWHQ�WDXVWDOOD�OLHQHH�RVDOWDDQ�P\|V�YHURQPDNVDMLHQ�YDDWLPXN�
VHW� WHKRNNDDPPDVWD� YHURYDURMHQ� Nl\W|VWl� MD� ODDGXNNDDPPLVWD�� DVLDNNDDQ�
HKGRLOOD�WDSDKWXYLVWD�VRVLDDOL��MD�K\YLQYRLQWLSDOYHOXLVWD��$VLDNNDDQ�NDQQDOWD�
YDLNXWWDYXXVDVLDVVD�RQ�N\VH� VRVLDDOLW\|Q� MD� LQWHUYHQWLRLGHQ�DLNDDQVDDPDVWD�
PXXWRNVHVWD�DVLDNNDDQ�HOlPlQWLODQWHHVVD��K\YLQYRLQQLVVD��RQJHOPLVVD�MQH��
�
1l\WW|YDDWLPXVWHQ�HGHOOlNlYLMlQl�RQ�NXONHQXW�%ULWDQQLD��MRQND������YDOLWWX�
W\|YlHQSXROXHHQ�KDOOLWXV�KHUlWWL�NHVNXVWHOXQ�Ql\W|Q�URROLVWD�WRLPLQWDSROLWLL�
NDQ� MD� WRLPLQQDQ� SHUXVWDQD��+DOOLWXV� HKGRWWL� WRLPLQWDSROLLWWLVHVVD�PRGHUQL�
VDDWLRDJHQGDVVDDQ��HWWl�Ql\WW|SHUXVWDLVXXV�ROLVL�\NVL�WHKRNNDDQ�WRLPLQWDSROL�
WLLNDQ�\GLQSLLUWHLWl��1l\W|OOl� HL� NXLWHQNDDQ� WDUNRLWHWWX�SHONlVWllQ� WXWNLPXV�
WLHWRD��YDDQ�VHQ�NDWVRWWLLQ�VLVlOWlYlQ�DVLDQWXQWLMDWLHWRD�� WLODVWRMD��DVLDQRVDLV�
WHQ� NRQVXOWDDWLRWD�� DLNDLVHPSLD� WRLPLQWDSROLWLLNDQ� DUYLRLQWHMD�� LQWHUQHWLQ��
NRQVXOWDDWLRLGHQ� WXORNVLD�� YDLKWRHKWRLVWHQ� WRLPLQWDSROLLWLNNRMHQ� NXVWDQQXN�
VLD�� WDORXGHOOLVHQ� MD� WLODVWROOLVHQ� PDOOLQWDPLVHQ� WXRWRNVLD� MQH�� �.V�� 1XWOH\�
\P���������6ROHVEXU\��������NXYDD��NXLQND�%ULWDQQLDQ�MXONLVLVVD�YLUDVWRLVVD��
YDSDDHKWRLVMlUMHVW|LVVl� MD� DPPDWWLODLVWHQ� \KGLVW\NVLVVl� RQ� V\QW\Q\W� XXVL�
WLHGRQ� MDQR�� WXWNLPXVEXGMHWLW� ODDMHQHYDW�� XXWWD� DQDO\\WWLVWl� KHQNLO|NXQWDD�
UHNU\WRLGDDQ�� YDOOLWVHH� WLODXVWXWNLPXNVHQ� MD� NRQVXOWDDWLRQ� ERRPL� MD� K\YLHQ�
Nl\WlQW|MHQ� RSDVWXV� Wl\WWll� ZZZ�VLYXW�� MXONDLVXW� VHNl� W\|SDMDRKMHOPDW��
.HVNXVWHOX�VRVLDDOL��MD�K\YLQYRLQWLDODQ�Ql\WW|SHUXVWDLVXXGHVWD�RQ�VLWWHPPLQ�
OHYLQQ\W�HWHQNLQ�3RKMRLVPDLKLQ���
�
.HKNH\W\Q\W�Ql\WW|DJHQGD�RQ�V\QQ\WWlQ\W�XVHLWD�VRVLDDOL��MD�K\YLQYRLQWLDODQ�
DUYLRLQWL�LQVWLWXXWWHMD�\OLRSLVWRLKLQ� MD�NDQVDOOLVLLQ� WXWNLPXVNHVNXNVLLQ��1lLWl�
LQVWLWXXWWHMD�\KGLVWlYl�SLLUUH�RQ�VH��HWWl�QH�HLYlW�QLLQNllQ�WHH�VRVLDDOLVLD� LQ�
WHUYHQWLRLWD� MD�QLLGHQ�YDLNXWWDYXXWWD�NRVNHYDD�SULPllULWXWNLPXVWD��YDDQ�NH�
UllYlW�MD�V\QWHWLVRLYDW�MR�WHKW\l�WXWNLPXVWD�VHNl�PXXWD�PDKGROOLVWD�VRVLDDOL�
SDOYHOXMD� MD� �W\|Wl�NRVNHYDD� WLHWRD�V\VWHPDDWWLVLNVL�NLUMDOOLVXXVNDWVDXNVLNVL��
-R�ROHPDVVD�ROHYDD�WLHWRD�NHUllYlW�NDWVDXNVHW�RYDW�WXOOHHW�W\|PXRGRNVL�HKNl�
RVDOWDDQ�VLNVL��HWWl�WRLPLQWDSROLWLLNNDD�MD�LQWHUYHQWLRLWD�DUYLRLYLHQ�SURMHNWLHQ�
WXRWWDPD�WLHWR�WXOHH�XVHLQ�P\|KlVVl��VLLV�YDVWD�VLOORLQ��NXQ�SllW|NVLl�RQ�SLWl�
Q\W�MR�WHKGl��NV��3DZVRQ�����D����
�
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7RLVLQ� NXLQ� WHUYH\GHQKXROWRDODOOD�� MRVVD� Ql\WW|DMDWWHOXXQ� RQ� KHUlWW\� DLNDL�
VHPPLQ�MD�MRVVD�Ql\W|Q�OXRWHHVWD�MD�SDLNDVWD�ROODDQ�YDUVLQ�\NVLPLHOLVLl��VRVL�
DDOLDODOOD�HL�DVLDVWD�\NVLPLHOLV\\WWl�YDOOLWVH��7HUYH\GHQKXROWRDODOOD�DMDWXNVH�
QD�RQ��HWWl�WHUYH\GHQKXROORQ�PHQHWHOPLHQ�YDLNXWWDYXXGHVWD�YRLGDDQ�WXRWWDD�
REMHNWLLYLVWD� WXWNLPXVWLHWRD� SHULQWHLVHQ� NRQWUROORLGXQ� NRHDVHWHOPDQ� DYXOOD��
MRVVD� NRHKHQNLO|W� MDHWDDQ� VDWXQQDLVHVWL� \KWlOlLVLLQ� NRH�� MD� YHUWDLOXU\KPLLQ��
.RHU\KPlOOH�WXRWHWDDQ�MRNLQ�LQWHUYHQWLR��YHUWDLOXU\KPlOOH�HL��,GHDQD�RQ�VXO�
NHD�NRHDVHWHOPDVWD�SRLV�NDLNNL�PXXW�YDLNXWWDYDW�WHNLMlW��7lPlQ�MlONHHQ�WDU�
NDVWHOODDQ�WXORVPLWWDXVWHQ�DYXOOD�WLODVWROOLVHVWL��NXLQND�LQWHUYHQWLR�RQ�YDLNXW�
WDQXW�� �.V�� &ODUNH� 	� 2[PDQ� ������� 7HUYH\GHQKXROWRDODQ� NDQVDLQYlOLQHQ�
&RFKUDQH��NHVNXV��ZZZ�FRFKUDQH�RUJ��NHUll�WlOODLVHOOD�WXWNLPXVDVHWHOPDOOD�
VDDWXD�WLHWRD�LQWHUYHQWLRLGHQ�YDLNXWWDYXXGHVWD�MD�V\QWHWLVRL�WLHWRD�WLODVWROOLVHQ�
PHWD�DQDO\\VLQ� DYXOOD� V\VWHPDDWWLVLNVL� WXWNLPXVNDWVDXNVLNVL�� MRLGHQ� VLVlOWl�
PlQ�WLHGRQ�DMDWHOODDQ�ROHYDQ�WHUYH\GHQKXROORQ�DPPDWWLODLVWHQ�VRYHOOHWWDYLV�
VD���
�
6RVLDDOLDODQ� NDQVDLQYlOLVHQ� &DPSEHOO� �NHVNXNVHQ� �ZZZ��
FDPSEHOOFROODERUDWLRQ�RUJ�� OlKW|NRKGDW�RYDW�&RFKUDQH� �NHVNXNVHQ�DMDWWHOX�
PDOOLQ�NDOWDLVLD��.XLWHQNLQ��Ql\W|Q�OXRQQHWWD�MD�SDLNNDD�NRVNHYD�NHVNXVWHOXD�
Nl\GllQ� DNWLLYLVHVWL� VRVLDDOLDODOOD��.HVNXVWHOX� RQ� SDLQRWWXQXW� N\V\P\NVLLQ��
MRLVWD�VRVLDDOLWLHWHLVVl�RQ�NHVNXVWHOWX�NDXWWD�DLNDLQ��7lOODLVLD�RYDW�PP��MDNR�
OXRQQRQWLHWHHOOLVHHQ�MD�VRVLDDOLWLHWHHOOLVHHQ��MDNR�NYDQWLWDWLLYLVHHQ�MD�NYDOLWD�
WLLYLVHHQ�WXWNLPXNVHQ��N\V\P\V�WLHGRQ�\OHLVWHWWlY\\GHVWl�WDL�VLLUUHWWlY\\GHV�
Wl��VHNl�N\V\P\V�WLHGRQ�REMHNWLLYLVXXGHVWD�YV��VXEMHNWLLYLVXXGHVWD�MD�VRVLDD�
OLVHVWD� UDNHQWXPLVHVWD�� 6RVLDDOLDODOOD� ROODDQ� WDLSXYDLVLD� DMDWWHOHPDDQ�� HWWl�
VRVLDDOLW\|VVl�MD�VRVLDDOLVWHQ�LQWHUYHQWLRLGHQ�NRKGDOOD�RQ�UDWNDLVHYDD�SDLNDO�
OLQHQ� VRVLDDOLQHQ� NRQWHNVWL�� HVLP�� DVLDNNDDQ� RORVXKWHHW�� WDUSHHW� MD� KDOXW� WDL�
VRVLDDOLW\|QWHNLMlQ�Nl\WlQQ|Q� WDLGRW� MD�KLOMDLQHQ� WLHWR��PLVWl� MRKWXHQ�DMDWHO�
ODDQ��HWWl�\OHLVWHWWlYll�WLHWRD�PHQHWHOPLHQ�YDLNXWWDYXXGHVWD�HL�YRLGD�WXRWWDD��
6RVLDDOLDODOOD�YDLNXWWDYXXVN\V\P\V�DVHWHWDDQ�\Kl�XVHDPPLQ�PXRGRVVD��PL�
Nl�WRLPLL��NHQHOOH�MD�PLVVl�RORVXKWHLVVD���
�
7lVVl�NDWVDXNVHVVD� MlVHQQHWllQ�VRVLDDOLDODD�NRVNHYDQ� WLHGRQ�NHUllPLVHQ� MD�
V\VWHPDWLVRLQQLQ�PHWRGRORJLVLD�VWUDWHJLRLWD�VHNl�WXRWHWXQ�WLHGRQ�OHYLWWlPLV�
VWUDWHJLRLWD� MD� WLHGRQ�Nl\WW||QRWWRD� WXNHYLD�VWUDWHJLRLWD�HULWWHOHPlOOl� MD�NDU�
WRLWWDPDOOD� YLLGHQ� XONRPDLVHQ� VRVLDDOL�� MD� K\YLQYRLQWLDODQ� DUYLRLQWL�
LQVWLWXXWLQ�WRLPLQWDWDSRMD�MD�PHWRGRORJLVLD�RULHQWDDWLRLWD��7DUNDVWHOXVWD�UDMDW�
WLLQ� SRLV� SXKWDDVWL� WHUYH\GHQKXROOROOLVLD� LQWHUYHQWLRLWD� NRVNHYDD� WLHWRD� NH�
UllYlW�LQVWLWXXWLW��0XNDQD�RQ�VHQ�VLMDDQ�LQVWLWXXWWHMD��MRWND�NHUllYlW�VRVLDDOL�
W\|Wl�� NRXOXWXVWD�� W\|PDUNNLQDSROLWLLNNDD�� VRVLDDOLSROLWLLNNDD� MD� VHOODLVLD�
WHUYH\GHQKXROWRDODQ� HL�I\VLRORJLVLD� LQWHUYHQWLRLWD� NRVNHYDD� WLHWRD�� MRLOOD�
S\ULWllQ�YDLNXWWDPDDQ�LKPLVWHQ�Nl\WWl\W\PLVHHQ���

�
�
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����.DWVDXNVHQ�N\V\P\NVHQDVHWWHOX��
1XWOH\�\P�������D��WlKGHQWlYlW��HWWl�YDLNND�WRLPLQQDQ�Ql\WW|SHUXVWDLVXXGHQ�
DJHQGD�RQNLQ�VDDQXW�KLYHQHQ�WRLVLVWDDQ�SRLNNHDYLD�PXRWRMD�MXONLVHQ�VHNWRULQ�
HUL� DOXHLOOD�� YDOOLWVHH� WLHW\LVWl� SHUXVROHWWDPXNVLVWD� \OHLQHQ� \KWHLV\PPlUU\V��
7lOODLVLQD�ROHWWDPXNVLD�1XWOH\�\P��PXNDDQ�RYDW�VHXUDDYDW�����WDUYLWDDQ�MRQ�
NLQDVWHLQHQ� \KWHLV\PPlUU\V� VLLWl�� PLWl� OXHWDDQ� Ql\W|NVL� PLVVlNLQ� RORVXK�
WHLVVD�� ��� WDUYLWDDQ� Ql\W|Q� WXRWWDPLVHQ� VWUDWHJLD�� MROOD� YRLGDDQ� V\VWHPDDWWL�
VHVWL� NXPXORLGD� WLHWRD� YDQNDNVL� WLHGRQ� YDUDQQRNVL�� ��� WLHWRD� WXOHH� OHYLWWll�
DNWLLYLVHVWL�VLQQH��PLVVl�VLWl�HQLWHQ�WDUYLWDDQ��MD�DVHWWDD�VDDWDYLOOH�PDKGROOL�
VLPPDQ�ODDMDOOH�Nl\WWlMlNXQQDOOH�� MD����7DUYLWDDQ�VWUDWHJLRLWD�YDUPLVWDPDDQ�
WLHGRQ� LQWHJURLPLQHQ� RVDNVL� WRLPLQWDSROLWLLNNDD� MD� URKNDLVHPDDQ� WLHGRQ�
K\|G\QWlPLVHHQ�Nl\WlQQ|VVl��
�
1XWOH\Q�\P��HVLWWlPlW�SHUXVROHWWDPXNVHW�VLVlOW\YlW�NDLNNL�WlPlQ�NDWVDXNVHQ�
WDUNDVWHOXDOXHHVHHQ��.DWVDXNVHHQ�RQ�YDOLWWX�YLLVL�VHOODLVWD�XONRPDLVWD�VRVLDD�
OL�� MD� K\YLQYRLQWLDODQ� DUYLRLQWL�LQVWLWXXWWLD� �7DXOXNNR� ���� MRWND� NHUllYlW� MD�
V\QWHWLVRLYDW�VRVLDDOL��MD�K\YLQYRLQWLDODQ�LQWHUYHQWLRLGHQ�YDLNXWWDYXXWWD�NRV�
NHYDD�WXWNLPXVWLHWRD�MD�PDKGROOLVHVWL�PXXWD�DODD�NRVNHYDD�WLHWRD�V\VWHPDDW�
WLVLNVL�WLHWRNDWVDXNVLNVL��,QVWLWXXWWLHQ�LWVHOOHHQ�DVHWWDPDW�SllPllUlW�MD�WHKWl�
YlW�RYDW�K\YLQ� VDPDQVXXQWDLVLD� WDUNDVWHOWDYLVVD� LQVWLWXXWHLVVD��PXWWD�QLLGHQ�
WRLPLQQDQ�SDLQRWWXPLQHQ�HUL�WHKWlYlDOXHLVLLQ�HURDD�MRVVDLQ�PllULQ���

�
7DXOXNNR����7DUNDVWHOWDYDW�DUYLRLQWL�LQVWLWXXWLW���
�
$UYLRLQWL�LQVWLWXXWWL��
1RUGLF�&DPSEHOO��7DQVND�
,06��,QVWLWXWHW�I|U�XWYHFNOLQJ�DY�PHWRGHU�L�VRFLDOW�DUEHWH��5XRWVL�
(33,�&HQWUH��(QJODQWL�
(YLGHQFH1HWZRUN��(QJODQWL�
6&,(��6RFLDO�&DUH�,QVWLWXWH�IRU�([FHOOHQFH��(QJODQWL�

�
,QVWLWXXWWLHQ�WHKWlYLl�MD�SllPllULl��WLHGRQ�NHUllPLVHQ�MD�V\QWHWLVRLQQLQ�VHNl�
WLHGRQ�OHYLWWlPLVHQ�MD�Nl\WW||QRWRQ�WXNHPLVHQ�VWUDWHJLRLWD�WDUNDVWHOODDQ�NDW�
VDXNVHVVD�VLWHQ��HWWl�PLWl�LQVWLWXXWWL�WRLVDDOWD�RWWDD�DVLDQ�VXKWHHQ�DQQHWWXQD�MD�
OXNNRRQ� O\|W\Ql� LWVHVWllQVHOY\\WHQl� MD� WRLVDDOWD�PLVWl�PDKGROOLVHVWL� HL�YDO�
OLWVH� \NVLPLHOLV\\WWl� MD�PLVWl� NHVNXVWHOODDQ��7DUNDVWHOWDYDW� DVLDNRNRQDLVXX�
GHW�RYDW�VHXUDDYDW��

�
,QVWLWXXWLQ�SllPllUlW�MD�WHKWlYlW��7lVVl�NRKGHQ�NXYDWDDQ��PLOODLVLD�SllPll�
ULl�MD�WHKWlYLl�LQVWLWXXWLOOH�RQ�DVHWHWWX��
�
7LHGRQ�NHUllPLQHQ�MD�V\QWHWLVRLQWL��7lVVl�NRKGHQ�MlVHQQHWllQ�V\VWHPDDWWLV�
WHQ�WLHWRNDWVDXVWHQ�WXRWWDPLVHQ�SURVHVVLD��(QVLQ�WDUNDVWHOODDQ�VLWl��PLOODLQHQ�
NlVLW\V�LQVWLWXXWLOOD�RQ�Ql\W|VWl��0LOODLVLD�WLHGRQ�WDL�WXWNLPXVDVHWHOPLHQ�KLH�
UDUNLRLWD�LQVWLWXXWWL�RWWDD�DQQHWWXQD"�0LOODLVWD�PXXWD�WLHWRD�NXLQ�WXWNLPXVWLH�
WRD� NHUlWllQ� MD� V\QWHWLVRLGDDQ"�7lPlQ� MlONHHQ� WDUNDVWHOODDQ� VLWl��PLOODLVLLQ�
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YDLKHLVLLQ� LQVWLWXXWWL� MDNDD� V\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ� WXRWWDPLVHQ� SUR�
VHVVLQ� MD�PLOODLVLVWD� RVDWHKWlYLVWl� YDLKHHW� NRRVWXYDW�� .DWVDXVSURVHVVLQ� YDL�
KHLVWD� WDUNDVWHOODDQ� OlKHPPLQ� HULW\LVHVWL� VLWl�� PLOODLVLD� WLHGRQ� ODDGXQ� DUYL�
RLQQLQ�NULWHHUHMl�LQVWLWXXWWL�Nl\WWll��,QVWLWXXWWLHQ�Nl\WWlPLl�ODDGXQ�DUYLRLQQLQ�
NULWHHUHMl�RQ�NHUlWW\�NDWVDXNVHQ�OLLWWHHVHHQ��
�
7LHGRQ�OHYLWWlPLQHQ�MD�Nl\WW||QRWRQ�WXNHPLQHQ��7lVVl�NRKGHQ�WDUNDVWHOODDQ�
HQVLQQlNLQ�VLWl��PLWHQ�LQVWLWXXWWL�PDKGROOLVHVWL�OHYLWWll�NHUlWW\l�MD�V\QWHWLVRL�
WXD� WLHWRD�� MD� WRLVHNVL�VLWl��PLWHQ� LQVWLWXXWWL�PDKGROOLVHVWL� WXNHH� WLHGRQ�Nl\W�
W||QRWWRD��0LOODLVLD�RYDW�LQVWLWXXWLQ�WLHGRQ�OHYLWWlPLVHQ�MD�WLHGRQ�Nl\WW||QRW�
WRD�WXNHYDW�VWUDWHJLDW"�
�
$VLDNRNRQDLVXXNVLD�WDUNDVWHOODDQ�SllDVLDVVD�LQVWLWXXWWLHQ�ZZZ�VLYXLOWD�VDD�
WDYDQ�PDWHULDDOLQ�DYXOOD��PXWWD�MRVVDLQ�PllULQ�P\|V�LQVWLWXXWWLHQ�WXRWWDPDQ�
PXXQ�NLUMDOOLVHQ�PDWHULDDOLQ�DYXOOD��0LNlOL�WHNVWLVVl�HL�ROH�WDUNHPSDD�OlKGH�
YLLWWDXVWD�� RQ� WLHGRW� VDDWX� LQVWLWXXWWLHQ� ZZZ�VLYXLOOD� ROHYDVWD� PDWHULDOLVWD��
MROOH� HL� ROH� PllULWHOW\� WHNLMll�� 7XWNLPXVPDWHULDDOLD� NHUlWWLLQ� YXRGHQ� �����
KXKWLNXXQ� MD� ORNDNXXQ�YlOLVHQl�DLNDQD��7lPl�WDUNRLWWDD�VLWl��HWWl�NXQ�QHOMl�
LQVWLWXXWHLVWD� RQ� SHUXVWHWWX� �����OXYXQ� DOXVVD�� RYDW� QLLGHQ� WRLPLQQDOOLVHW�
VWUDWHJLDW� YDVWD�YDOPLVWHLOOD� MD�QH�RYDW� VDDWWDQHHW�NHKLWW\l� MD�PXXWWXD� ORND�
NXXQ������MlONHHQ��
�
.DWVDXV�HWHQHH�VHXUDDYDVWL��(QVLQ�WXRWHWDDQ�WDSDXVNXYDXV�NXVWDNLQ�LQVWLWXX�
WLVWD� WDUNDVWHOWDYLHQ� DVLDNRNRQDLVXXNVLHQ� RVDOWD� �OXYXW� ������ /XYXVVD� ����
LQVWLWXXWWLHQ�WRLPLQQDOOLVWD�MD�PHWRGRORJLVWD�RULHQWDDWLRWD�YHUWDLOODDQ�SllSLLU�
WHLVVllQ�WDUNDVWHOWXMHQ�DVLDNRNRQDLVXXNVLHQ�RVDOWD��7DUNRLWXNVHQD�HL�ROH�NHU�
UDWD� XXGHOOHHQ� DLHPPLVVD� OXYXLVVD� HVLLQ� WXOOHLWD� DVLRLWD�� YDDQ� QRVWDD� HVLLQ�
HULODLVLD� SDLQRWXNVLD� MD� XORWWXYXXNVLD�� /XYXVVD� ���� DYDWDDQ� MD� ODDMHQQHWDDQ�
VRVLDDOLDODQ�Ql\WW|NHVNXVWHOXQ�PHWRGRORJLVWD�DYDUXXWWD���
�
7lPlQ�NDWVDXNVHQ�WDUNRLWXNVHQD�RQ�DQWDD�DLQHNVLD�MD�MlVHQWlPLVHQ�DSXYlOL�
QHLWl�6XRPHVVDNLQ�Nl\QQLVW\QHHVHHQ�NHVNXVWHOXXQ�VRVLDDOLSDOYHOXMHQ� MD�VR�
VLDDOLW\|Q�Ql\WW|SHUXVWDLVXXGHVWD� MD�VRVLDDOLDODQ�K\YLVWl�Nl\WlQQ|LVWl��6RVL�
DDOLDODOOD�RQ�6XRPHVVD�WRLVWDLVHNVL�ROOXW�QLXNDOWL�WXWNLPXVWLHWRD�W\|��MD�LQWHU�
YHQWLRPHQHWHOPLVWl� MD� QLLGHQ� YDLNXWWDYXXGHVWD� NDQVDODLVWHQ� HOlPlVVl� HLNl�
YlKlLQHQ�WLHWR�ROH�VDDYXWWDQXW�DODQ�W\|QWHNLM|LWl��7lPl�NDWVDXV�WRLYRWWDYDVWL�
DQWDD�YlOLQHLWl�MlVHQWll�WXWNLPXV��MD�PXXQ�WLHGRQ�SDLNNDD�VRVLDDOL��MD�K\YLQ�
YRLQWLSDOYHOXMHQ�SHUXVWDQD��PLQNl�SRKMDOWD�YRLGDDQ�OXRGD�UDNHQWHLWD�K\YLHQ�
W\|Nl\WlQW|MHQ�MD�SDOYHOXMHQ�WXRWWDPLVHNVL��7lPl�UDSRUWWL�HL�ROH�PHWRGLRSSL�
NLUMD� V\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ� ODDGLQWDD� YDUWHQ�� YDDQ� VHQ� WDYRLWWHHQD�
RQ� MlVHQWll� WXWNLPXV�� MD� PXXQ� Ql\W|Q� OXRQQHWWD� MD� SDLNNDD� VRVLDDOLDODOOD�
VHNl�HULODLVWHQ�WXWNLPXVRULHQWDDWLRLGHQ�DYDUXXWWD��
�����
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��125',&�&$03%(//�&(17(5�
����9DLNXWWDYXXVWLHWRD�SRKMRLVPDDODLVLOOH�
�
3RKMRLVPDLQHQ� &DPSEHOO� �NHVNXV� �ZZZ�VIL�GH�VZ�����DVS�� RQ� 7DQVNDQ�
VRVLDDOLDODQ�WXWNLPXNVHQ�NDQVDOOLVHQ�LQVWLWXXWLQ��7KH�'DQLVK�1DWLRQDO�,QVWL�
WXWH�RI�6RFLDO�5HVHDUFK��ZZZ�VIL�GN�VZ�����DVS���DODLVXXGHVVD�WRLPLYD�\N�
VLNN|��MRQND�WDYRLWWHHQD�RQ�SDUDQWDD�VRVLDDOL��MD�K\YLQYRLQWLDODQ�ODDWXD�WXRW�
WDPDOOD��SlLYLWWlPlOOl�MD�OHYLWWlPlOOl�WXWNLPXNVHHQ�SHUXVWXYDD�WLHWRD�VRVLDD�
OL��MD�K\YLQYRLQWLRKMHOPLHQ�YDLNXWXNVLVWD��.HVNXV�DORLWWL�WRLPLQWDQVD�YXRGHQ�
�����PDUUDVNXXVVD��.HVNXV�RQ�HQVLPPlLQHQ�NDQVDLQYlOLVHQ�&DPSEHOO�&RO�
ODERUDWLRQ��YHUNRVWRQ��ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ���DOXHHOOLQHQ�NHVNXV��
6HQ� NRKGHDOXHHQD� RYDW� SllDVLDVVD� 3RKMRLVPDDW��.HVNXNVHOOD� RQ� VHLWVHPlQ�
YDNLWXLVWD�W\|QWHNLMll�MD�PllUlDLNDLVLD�W\|QWHNLM|LWl��7DQVNDQ�KDOOLWXV�P\|Q�
VL� NHVNXNVHOOH� ��� PLOMRRQDQ� 7DQVNDQ� NUXXQXQ� UDKRLWXNVHQ� YXRGHQ� �����
ORSSXXQ�DVWL��.HVNXNVHQ�WRLPLQWDD�NHVlOOl������DUYLRLQXW�ULLSSXPDWRQ�DUYL�
RLQWLU\KPl� �2OVHQ� \P�� ������ HKGRWWL� NHVNXNVHOOH� MDWNRUDKRLWXVWD� YXRVLOOH�
����������� $UYLRLQWLU\KPl� NDWVRR�� HWWl� YXRGHQ� ����� MlONHHQ� NHVNXNVHQ�
WRLPLQQDQ�WXOLVL�SHUXVWXD�HQVLVLMDLVHVWL�NHVNXNVHQ�WXRWWDPLHQ�V\VWHPDDWWLVWHQ�
WXWNLPXVNDWVDXVWHQ� WLODDMLOWD� MD� Nl\WWlMLOWl� VDDWDYDDQ� UDKRLWXNVHHQ�� .HVNXV�
MDNDD�WRLPLQWDQVD�NROPHHQ�SllRVD�DOXHHVHHQ��
�
&DPSEHOO� �NDWVDXNVHW��.HVNXNVHQ�DYDLQWRLPLQWR�RQ�VRVLDDOLVWHQ� WRLPLQWD�
RKMHOPLHQ� WDL� LQWHUYHQWLRLGHQ� YDLNXWXNVLD� NRVNHYLHQ� V\VWHPDDWWLVWHQ� WXWNL�
PXVNDWVDXVWHQ� �V\VWHPDWLF� UHYLHZ�� WXRWWDPLQHQ�� 7RLPLQWDRKMHOPDW� YRLYDW�
NRVNHD�HVLPHUNLNVL�SlLYlNRWHMD��DNWLYRLQWLD��DLNXLVLOOH�NRKGLVWHWWXD�VRVLDDOL�
W\|Wl�WDL�HWQLVWHQ�YlKHPPLVW|MHQ�LQWHJURLQWLD��.HVNXV�WXNHH�NDWVDXVWHQ�WXRW�
WDPLVWD�UDKDOOLVHVWL��NRXOXWXNVHOOD��QHXYRQQDOOD�MQH��&DPSEHOO�NDWVDXNVHQ�RQ�
WDUNRLWXV� NHUWRD�� WRLPLLNR� WLHWW\� WRLPLQWDRKMHOPD�� NXQ� VLWl� VRYHOOHWDDQ� WLHW�
W\\Q� NRKGHU\KPllQ��&DPSEHOO� �NDWVDXNVHQ� WXOLVL� WLLYLVWll� NDLNNL� VDDWDYLOOD�
ROHYD�WXWNLPXNVHHQ�SHUXVWXYD�WLHWR�WDUNDVWHOWDYDOWD�DLKHDOXHHOWD����
�
7XWNLPXNVHHQ�SHUXVWXYDQ�WLHGRQ�OHYLWWlPLQHQ��.HVNXNVHQ�WDYRLWWHHQD�RQ�
OHYLWWll� WXWNLPXNVHHQ� SHUXVWXYDD� WLHWRD� VRVLDDOLVWHQ� WRLPLQWDRKMHOPLHQ� YDL�
NXWWDYXXGHVWD� SROLLWLNRLOOH�� YDOWLRQ�YLUNDPLHKLOOH�� VRVLDDOLDODQ� W\|QWHNLM|LOOH�
MD�PXLOOH� RVDOOLVLOOH� 3RKMRLVPDLVVD��7LHGRQ� OHYLWWlPLVHQ�PXRWRMD� RYDW�PP��
NHVNXNVHQ�YXRWXLQHQ�VHPLQDDUL��NHVNXNVHQ�ZZZ�VLYXW��XXWLVNLUMHHW��DUWLNNH�
OLW�VDQRPDOHKGLVVl�MD�DPPDWWLOHKGLVVl��VXXOOLVHW�HVLW\NVHW�MQH���
�
9HUNRVWRMHQ� HGLVWlPLQHQ��.HVNXV�S\UNLL� NRRUGLQRLPDDQ�YHUNRVWRMD�� MRWND�
RYDW�PXRGRVWXQHHW� OlKLQQl�SRKMRLVPDLVLVWD�V\VWHPDDWWLVLD� WXWNLPXVNDWVDXN�
VLD�WXRWWDYLVWD�MD�\OOlSLWlYLVWl�WDL�VRYHOWDYLVWD�WXWNLMRLVWD�MD�PXLVWD�NDWVDXVWHQ�
Nl\WWlMLVWl�� .HVNXV� HVLPHUNLNVL� SHUXVWDD� MRNDLVHOOH� NHVNXNVHQ� DODLVXXGHVVD�
WHKWlYlOOH� WXWNLPXVNDWVDXNVHOOH� Nl\WWlMLVWl� NRRVWXYDQ� VHXUDQWDU\KPlQ��
5\KPlQ�WDUNRLWXNVHQD�RQ�MDWNXYDVWL�NRPPHQWRLGD�NDWVDXVWD�VHQ�HGLVW\HVVl��
6HQ�YDVWXXOOD�RQ�P\|V���\KWHLVW\|VVl�WXWNLMRLGHQ�NDQVVD���NLUMRLWWDD�YDOPLLVWD�
NDWVDXNVHVWD� WLLYLVWHOPl�� MRQND� WXOLVL� SDOYHOOD� NDWVDXNVHQ� Nl\WWlMlU\KPLl��
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5\KPlQ� WXOHH� ORSXNVL� HKGRWWDD�� NXLQND� NDWVDXNVHQ� MRKWRSllW|NVHW� YRLVLYDW�
YDLNXWWDD�Nl\WlQQ|Q�WRLPLQWDDQ��
�
����7XWNLPXVNDWVDXNVLD�&DPSEHOO��PDOOLQ�PXNDLVHVWL�
.lVLW\V�Ql\W|VWl��
�
3RKMRLVPDLVHQ�&DPSEHOO��NHVNXNVHQ�WXWNLPXVNDWVDXVWHQ�NRKGHDOXHHQD�RYDW�
VRVLDDOL��MD�K\YLQYRLQWLN\V\P\NVHW�VHNl�NRXOXWXV�MD�ULNROOLVXXV��.HVNXNVHV�
VD�ROL�V\NV\OOl������YDOPLVWHLOOD�NDKGHNVDQ� WXWNLPXVNDWVDXVWD��<KWllQ�NDW�
VDXVWD�HL�ROOXW�YLHOl�YDOPLVWXQXW�WlWl�UDSRUWWLD�NLUMRLWHWWDHVVD��
�
3RKMRLVPDLQHQ�&DPSEHOO�QRXGDWWDD�V\VWHPDDWWLVWHQ�WXWNLPXVNDWVDXVWHQ�WXR�
WDQQRVVD� NDQVDLQYlOLVHQ� &DPSEHOO� �YHUNRVWRQ� SHULDDWWHLWD�� &DPSEHOO� �
NDWVDXNVHW�ODDGLWDDQ�WLXNNRMHQ�VWDQGDUGRLWXMHQ�VllQW|MHQ�PXNDLVHVWL��6llQW|�
MHQ� RQ� WDUNRLWXV� WDDWD�� HWWl� NDWVDXNVHW� QRXGDWWDYDW� NRUNHLPSLD� WLHWHHOOLVLl�
VWDQGDUGHMD�MD�HWWl�QLLGHQ�MRKWRSllW|NVHW�SHUXVWXYDW� WXWNLPXNVHOOLVHHQ�Ql\W�
W||Q��.DWVDXNVHW�NHVNLWW\YlW�SllDVLDVVD�LQWHUYHQWLRLGHQ�MD�WRLPLQWDRKMHOPLHQ�
YDLNXWWDYXXWHHQ�� .DWVDXVWHQ� RQ� WDUNRLWXV� YDVWDWD� N\V\P\NVHHQ� �PLNl� WRL�
PLL���,GHDQD�RQ��HWWl�PLVVl�WDKDQVD�PDDLOPDOOD�WXRWHWWX�WXWNLPXVWLHWR�YRL�ROOD�
Nl\WW|NHOSRLVWD�� PLNlOL� WLHW\W� HKGRW� WXWNLPXVDVHWHOPDQ� RVDOWD� Wl\WW\YlW� MD�
WXWNLPXNVHQ�ODDWX�RQ�NRUNHD���
�
&DPSEHOO��NDWVDXNVLLQ�K\YlNV\WWlYLHQ�YDLNXWWDYXXVWXWNLPXVWHQ�WXOHH�SHUXV�
WXD�DVHWHOPDDQ��MRVVD�RQ�Nl\WHWW\�YHUWDLOXU\KPll��7DYRLWWHHQD�RQ�V\QWHWLVRL�
GD�HQVLVLMDLVHVWL�VDWXQQDLVWHWXQ��NRQWUROORLGXQ�NRHDVHWHOPDQ�DYXOOD�WXRWHWWXD�
WLHWRD�LQWHUYHQWLRLGHQ�YDLNXWWDYXXGHVWD��7lPl�SHUXVWXX�ROHWWDPXNVHHQ�� MRQ�
ND� PXNDDQ� VDWXQQDLVHVWL� PXRGRVWHWXW� NRHU\KPlW� PXRGRVWDYDW� DVHWHOPDQ��
MRND�WXRWWDD�YDUPLQWD�MD�YllULVW\PlWW|PLQWl�WLHWRD�LQWHUYHQWLRQ�YDLNXWWDYXX�
GHVWD��$MDWXNVHQD� RQ�� HWWl� WlOO|LQ� S\VW\WllQ� SDUKDLWHQ� NRQWUROORLPDDQ�PXL�
GHQ�NXLQ� LWVH� LQWHUYHQWLRPHQHWHOPlQ�YDLNXWXNVLD� LQWHUYHQWLRQSURVHVVLQ� ORS�
SXWXORNVHHQ��NV��6KDGLVK�	�0\HUV��������7RLVVLMDLVHQD�NRKWHHQD�RYDW�NYDVL�
NRNHHOOLVHW� WXWNLPXVDVHWHOPDW�� MRLVVD�NRHKHQNLO|LWl� WDL� �U\KPLl�HL�ROH� MDHWWX�
WXWNLPXV�� MD� YHUWDLOXU\KPLLQ� VDWXQQDLVHVWL�� 3ULPllULWXWNLPXNVLVWD� NHUlWW\l�
WLHWRD�V\QWHWLVRLGDDQ�NYDQWLWDWLLYLVWHQ�WXWNLPXVPHQHWHOPLHQ�DYXOOD��,QWHUYHQ�
WLRLGHQ� WXRWWDPLHQ� YDLNXWXVWHQ� OLVlNVL� NRKWHHQD� YRLYDW� ROOD�P\|V� LQWHUYHQ�
WLRSURVHVVLQ�HUL�WHNLMlW��MRLOOD�RQ�YDLNXWXNVHQVD�LQWHUYHQWLRQ�WXORNVLLQ��,QWHU�
YHQWLRSURVHVVLD�NRVNHYD�WLHWR�YRL�ROOD� WXRWHWWX�NYDQWLWDWLLYLVLQ� WDL�NYDOLWDWLL�
YLVLQ�PHQHWHOPLQ��
�
6KDGLVK�	�0\HUV� ������� HKGRWWDYDW�&DPSEHOO� �YHUNRVWRQ� WXWNLPXVSROLLWWL�
VHVVD� NLUMHOPlVVllQ�� HWWl�&DPSEHOO� �NDWVDXNVLVVD� YRL� ROOD�PXNDQD� VHNl� VD�
WXQQDLVWHWXQ� HWWl� HL�VDWXQQDLVWHWXQ� NRHDVHWHOPDQ� WXRWWDPDD� WXWNLPXVWLHWRD��
PXWWD�YDUVLQDLVHVVD� V\QWHHVLYDLKHHVVD� WLODVWROOLQHQ�PHWD�DQDO\\VL� HL�YRL�SH�
UXVWXD� SHONlVWllQ� HL�VDWXQQDLVWHWXLQ� NRHDVHWHOPLQ� WXRWHWWXXQ� WLHWRRQ�� 3RLN�
NHXNVLD� WlKlQ� YRLYDW� NXLWHQNLQ� K\YLQ� SHUXVWHOOHLVVD� WLODQWHLVVD� ROOD� �D�� VHO�
ODLVWHQ�WXWNLPXVWHQ�NYDQWLWDWLLYLQHQ�V\QWHHVL��MRWND�Nl\WWlYlW�MRNR�DVHWHOPDD�
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.DWVDXNVHQ�WHNLMlW�WDL�NRRUGLQDDWLRNRPLWHD�Pll�
ULWWHOHH�NDWVDXNVHQ�WXWNLPXVN\V\P\NVHQ�WDL�DL�

KHHQ�� �
.DWVDXNVHQ�WHNLMlW�HVLWWlYlW�HKGRWHOPDQ�NDWVDXN�
VHQ�DLKHHVWD�MD�ROHWHWXQ�YDOPLVWXPLVSlLYlQ�DLKH�

DOXHHQ�NRRUGLQDDWLRNRPLWHDOOH�� �
.RRUGLQDDWLRNRPLWHDQ�HGXVWDMD�RVRLWWDD�SURMHNWLQ�

HQVLVLMDLVHOOH�QHXYRQDQWDMDOOH�� �
.DWVDXNVHQ�WHNLMlW�YDOPLVWDYDW�MD�HVLWWlYlW�SURWR�
NROODOXRQQRNVHQ�HQVLVLMDLVHQ�QHXYRQDQWDMDQ�DYXV�

WDPDQD�� �
(QVLVLMDLQHQ�QHXYRQDQWDMD�WRLPLWXVWLLPL�DUYLRL�

SURWRNROODOXRQQRNVHQ�� �
(QVLVLMDLQHQ�QHXYRQDQWDMD�K\YlNV\\�SURWRNROODQ�

MD�MlWWll�VHQ�&DPSEHOO��UHNLVWHULLQ�
��&��5,3(��� �

.DWVDXNVHQ�WHNLMlW�ODDWLYDW�NDWVDXVOXRQQRNVHQ�MD�
MlWWlYlW�VHQ�HQVLVLMDLVHOOH�QHXYRQDQWDMDOOH�� �

(QVLVLMDLQHQ�QHXYRQDQWDMD�S\\Wll�WRLPLWXVWLLPLOWl�
OXRQQRVWD�NRVNHYLD�NRPPHQWWHMD�� �

.DWVDXNVHQ�WHNLMlW�YDVWDDQRWWDYDW�SDODXWHWWD�WRL�
PLWXVWLLPLOWl�MD�WHNHYlW�WDUYLWWDYDW�NRUMDXNVHW�� �

.DWVDXNVHQ�WHNLMlW�MlWWlYlW�ORSXOOLVHQ�NDWVDXNVHQ�� �
.DWVDXV�MXONDLVWDDQ�&DPSEHOO��NLUMDVWRVVD��&��

5,3(��
�

MRVVD�PLWWDXNVHW�WHKGllQ�HQQHQ�MD�MlONHHQ�LQWHUYHQWLRQ�LOPDQ�YHUWDLOXU\KPll�
�LQWHUUXSWHG� WLPH� VHULHV� GHVLJQ�� WDL� DVHWHOPDD� MRVVD� U\KPlMDNR� HL� SHUXVWX�
VDWXQQDLVWDPLVHHQ�� YDDQ� MRQNLQ� PXXWWXMDQ� SRKMDOWD� WDSDKWXYDDQ� MDNRRQ��
HVLP��WLHW\Q�WXORUDMDQ�\OLWWlYlW�MD�DOLWWDYDW��UHJUHVVLRQ�GLVFRQWLQXLW\�GHVLJQV���
ROHWWDHQ� HWWl� QlPl� DVHWHOPDW� \OHLVHVWL� WXRWWDYDW� NRUNHDODDWXLVLD� NDXVDDOLVLD�
SllWHOPLl�� �E�� NYDQWLWDWLLYLVHW� V\QWHHVLW�� MRLGHQ� SllPllULLQ� HL� NXXOX� WXRWWDD�
YDKYRMD� NDXVDDOLVLD� SllWHOPLl�� NXWHQ� VHOODLVWHQ� NRQWUROORLWXMHQ� WDSDXVWXWNL�
PXVWHQ�V\QWHHVL��MRLGHQ�SllPllUlQl�RQ�WXRWWDD�NDXVDDOLK\SRWHHVHMD�WDL�NXYD�
WD�LQWHUYHQWLRQ�Nl\WW||QRWWRD��MD��F��VHOODLVWHQ�DLKHLGHQ�NYDQWLWDWLLYLQHQ�V\Q�
WHHVL�� MRLVWD�\OHLVHVWL�\PPlUUHWllQ��HWWl�VDWXQQDLVWHWWX�NRHDVHWHOPD�HL�QLLKLQ�
VRYL� HVLPHUNLNVL� HHWWLVLVWl� WDL� Nl\WlQQ|Q� V\LVWl��7LODVWROOLVWD� DQDO\\VLl� NRV�
NHYLD� N\V\P\NVLl� WDUNDVWHOODDQ� OlKHPPLQ� %HFNHULQ� \P�� ������� WLODVWR�
DQDO\\VLl�NRVNHYDVVD�WRLPLQWDSROLLWWLVHVVD�NLUMHOPlVVl��
.DWVDXVSURVHVVL�
�
&DPSEHOO��NDWVDXNVHQ�WXRWWDPLVSURVHVVL�MD�RVDQD�VLWl�NDWVDXNVHQ�PHWRGROR�
JLVHQ�VXXQQLWHOPDQ�HOL�SURWRNROODQ�ODDWLPLQHQ�RQ�WDUNDVWL�RKMHLVWHWWX��&DPS�
EHOO� 6\VWHPDWLF� 5HYLHZV�
������� &DPSEHOO� �NDWVDXVWD�
HL� WXOLVL� WHKGl� \NVLWWlLVHQ�
WXWNLMDQ� WRLPHVWD�� NRVND�
&DPSEHOO��RUJDQLVDDWLR�ROHW��
WDD�� HWWl� \NVLWWlLVHQ� WXWNLMDQ�
WHNHPl� NDWVDXV� RQ� DOWWLLPSL�
YllULVW\PLOOH� MD� YLUKHLOOH�
NXLQ� XVHDPPDQ� WXWNLMDQ�
WHNHPl�� &DPSEHOO� �NDWVDXN�
VHQ�WXRWWDPLVSURVHVVL�VLVlOWll�
VHXUDDYDW�YDLKHHW��
�
.DWVDXNVHQ� DLKHDOXHHQ�
YDOLQWD�� .DWVDXVSURVHVVLQ�
HQVLPPlLQHQ�DVNHO�RQ�NDWVD�
XNVHQ� DLKHDOXHHQ� YDOLQWD��
7lPlQ� WHNHYlW� SRWHQWLDDOLVHW�
NDWVDXNVHQ�WHNLMlW�WDL�NRRUGL�
QDDWLRNRPLWHD�� MRLWD� &DPS��
EHOO� �YHUNRVWROOD� RQ� YLLVL���
.RPLWHRLGHQ� DOXHHW� RYDW�
ULNRV� MD� RLNHXV�� NRXOXWXV��
VRVLDDOLQHQ� K\YLQYRLQWL�� PH�
WRGLW� VHNl� NRPPXQLNDDWLR� MD�
NDQVDLQ�YlOLVW\PLQHQ�� 9XR�
GHQ������DLNDQD�SRKMRLVPDL�
VHVVD� &DPSEHOOLVVl� WHNHLOOl�
ROOHLGHQ� NDWVDXVWHQ� DLKHLWD�
ROLYDW�PP�� SlLYlKRLGRQ� YDL�
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NXWXV� ODVWHQ� VRVLDDOLVLLQ� MD� NRXOXWXNVHOOLVLLQ� VDDYXWXNVLLQ�� NRJQLWLLYLV�
EHKDYLRUDDOLVWHQ� RKMHOPLHQ� YDLNXWXV� QXRUWHQ� HSlVRVLDDOLVHHQ� Nl\WWl\W\PL�
VHHQ�VXNXODLVXXVVLMRLWWDPLVHQ� YDLNXWXNVHW� MD� DNWLLYLVHQ� W\|PDUNNLQDSROLWLL�
NDQ�YDLNXWXV�W\|OOLV\\WHHQ���
�
.DWVDXVWHQ� RWVLNRW� MD� WHNLMlW� O|\W\YlW� RVRLWWHHVWD� KWWS���ZZZ�VIL�GN��
VZ�����DVS�� &DPSEHOO� YHUNRVWRQ� NLUMDVWRVWD� O|\W\\� VRVLDDOLDODQ� NDWVDXNVLD�
MD�QLLGHQ�SURWRNROOLD�ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ�)UDOLEUDU\�KWPO��
�
�
.DWVDXVDLKHHQ�UHNLVWHU|LQWL��$LKHDOXHHQ�YDOLQQDQ�MlONHHQ�Wl\WHWllQ�NDWVD�
XNVHQ�UHNLVWHU|LQWLNDDYDNH��.DWVDXVU\KPl�PllULWWHOHH�NDDYDNNHHVHHQ�NDWVD�
XNVHQ� WXWNLPXVN\V\P\NVHQ��.DDYDNNHHVHHQ� V\|WHWllQ� LQIRUPDDWLRWD�NDWVD�
XNVHQ� RQJHOPDVWD�� NRKGHSRSXODDWLRVWD�� LQWHUYHQWLRQ� OXRQWHHVWD�� RGRWHWXLVWD�
WXORNVLVWD� VHNl� SURWRNROODQ� MD� NDWVDXNVHQ� VXXQQLWHOWX� YDOPLVWXPLVSlLYl��
.DDYDNH� MlWHWllQ� DLKHDOXHHQ�NRRUGLQDDWLRNRPLWHDOOH��.RPLWHDQ�SXKHHQMRK�
WDMD�MD�WDL�NRRUGLQDDWWRUL�DUYLRL���D��RQNR�DLKH�SllOOHNNlLQHQ�MRQNLQ�MR�WHNHLO�
Ol�ROHYDQ�NDWVDXNVHQ�NDQVVD�� �E��RQNR�NDWVDXVU\KPlOOl� ULLWWlYlVWL� DVLDQWXQ�
WHPXVWD�WRWHXWWDD�NDWVDXV��MD��F��RQNR�NDWVDXNVHQ�WXWNLPXVN\V\P\V�WDUSHHNVL�
WDUNND�MD�YDVWDWWDYLVVD�ROHYD��-RV�NDDYDNH�Wl\WWll�HGHOOLVHW�NULWHHULW��NRRUGL�
QDDWLRNRPLWHDQ�HGXVWDMD�UHNLVWHU|L�DLKHHQ�MD�NHKRWWDD�NDWVDXVU\KPll�HWHQH�
PllQ�SURWRNROODQ�NHKLWWlPLVHHQ��
�
3URMHNWLQ�RVRLWWDPLQHQ�HQVLVLMDLVHOOH�QHXYRQDQWDMDOOH��6HXUDDYDNVL�NRRU�
GLQDDWLRNRPLWHD�YDOLWVHH�KHQNLO|Q��MRND�WXOHH�WRLPLPDDQ�NDWVDXVU\KPlQ�HQ�
VLVLMDLVHQD� QHXYRQDQWDMDQD�� 1HXYRQDQWDMD� YDOLWDDQ� NRRUGLQDDWLRNRPLWHDQ�
K\YlNV\PlVWl�KHQNLO|OLVWDVWD���
�
.DWVDXVU\KPl� YDOPLVWDD� SURWRNROODOXRQQRNVHQ�� .DWVDXVU\KPl� DORLWWDD�
SURWRNROODQ�NHKLWWlPLVHQ� HQVLVLMDLVHQ� QHXYRQDQWDMDQ� DYXVWDPDQD��<NVLW\LV�
NRKWDLVHQ�SURWRNROODQ�YDDWLPLVHQ�SHUXVWHHQD�RQ�DMDWXV��HWWl�VH��D��PDKGROOLV�
WDD� HQVLVLMDLVHQ� QHXYRQDQWDMDQ� WDUMRDPDQ� RKMDXNVHQ� MD� QHXYRQDQQRQ�� �E��
HVWll� RQJHOPLD�NDWVDXNVHQ�NlVLNLUMRLWXNVHQ� ODDGXQ� DUYLRLQQLQ�YDLKHHVVD�� MD�
�F��YDUPLVWDD��HWWl�ORSSXWXRWH�YDVWDD�&DPSEHOO��YHUNRVWRQ�VWDQGDUGHMD���3UR�
WRNROODQ�WXOHH�VLVlOWll�VHXUDDYDW�RVLRW��
�
.DQVLOHKWL�� .DWVDXNVHQ� RWVLNNR�� NDWVDXNVHQ� WHNLM|LGHQ� QLPHW�� NRQWDNWL�
LQIRUPDDWLR��WXNLOlKWHHW��
�
.DWVDXNVHQ�WDXVWD��3URWRNROODVVD�WXOHH�HVLWWll�NDWVDXV�NDWVDXNVHQ�WXWNLPXV�
RQJHOPDQ� \PSlULOOl� ROHYLLQ� WHRUHHWWLVLLQ�� NlVLWWHHOOLVLLQ� MD�WDL� SUDNWLVLLQ� N\�
V\P\NVLLQ��7DXVWDLQIRUPDDWLRQ�WXOHH�DQWDD�NDWVDXNVHOOH�SHUXVWHHW�MD�VHOLWWll��
PLNVL�WDUNDVWHOWDYDW�N\V\P\NVHW�RYDW�WlUNHLWl��
�
.DWVDXNVHQ�SllPllUlW��&DPSEHOO��NDWVDXNVHQ�NDLNHQNDWWDYD�SllPllUl�WXOL�
VL�ROOD�NHUlWl��WLLYLVWll�MD�LQWHJURLGD�HPSLLULVWl�WXWNLPXVWD�DXWWDDNVHHQ�LKPL�
VLl� \PPlUWlPllQ� WXWNLPXNVHOOLVWD�Ql\WW|l��.DWVDXNVHQ�SllPllULl� DVHWHWWD�
HVVD� WHNLM|LGHQ� WXOLVL�SLWll�PLHOHVVl��HWWl�&DPSEHOO� �NDWVDXVWHQ� WXOLVL�DXWWDD�
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LKPLVLl�WHNHPllQ�SUDNWLVLD�SllW|NVLl�VRVLDDOLVWHQ�LQWHUYHQWLRLGHQ�MD�MXONLVHQ�
SROLWLLNDQ� RVDOWD�� 7lOOl� RQ� WlUNHLWl� VHXUDXNVLD� VHQ� VXKWHHQ�� PLWHQ� NDWVDXV�
WRWHXWHWDDQ�� PLWHQ� WXWNLPXVRQJHOPD� PXRWRLOODDQ�� NXLQND� SURWRNROOD� ODDGL�
WDDQ� MD� PLWHQ� NDWVDXNVHQ� WXORNVHW� HVLWHWllQ�� .DWVDXNVHQ� SllPllULHQ� WXOLVL�
NRKGLVWXD�QLLKLQ�YDOLQWDWLODQWHLVLLQ��MRLWD�LKPLVHW�NRKWDDYDW��NXQ�QlPl�MRXWX�
YDW�SllWWlPllQ��RWWDDNR�Nl\WW||Q�MRNLQ�WRLPLQWDWDSD�WDL�Nl\WlQW|��.DWVDXVWHQ�
WXOLVL� RVRLWWDD� WXORNVLD�� MRWND� RYDW� PHUNLW\NVHOOLVLl� LKPLVLOOH�� MRWND� WHNHYlW�
MXONLVWD�WRLPLQWDSROLWLLNNDD�NRVNHYLD�SllW|NVLl���
�
0HWRGRORJLD�

���� 7XWNLPXVWHQ�PXNDDQRWWRD�MD�SRLVVXONHPLVWD�NRVNHYDW�NULWHHULW��3UR�
WRNROODQ� PHWRGLRVLRQ� WDUNRLWXNVHQD� RQ� NXYDWD� RSHUDWLRQDDOLVHVWL��
NXLQND� NDWVDXV� WRWHXWHWDDQ��0HWRGLRVLRQ� HQVLPPlLQHQ� DLKH� NRVNHH�
NDWVDXNVHHQ�PXNDDQ�RWHWWDYLHQ� MD� VHQ�XONRSXROHOOH� VXOMHWWDYLHQ� WXW�
NLPXVWHQ� YDOLQWDNULWHHUHMl�� .DWVDXNVHQ� WHNLM|LGHQ� WXOHH� YDVWDWD� N\�
V\P\NVLLQ��NXWHQ�PLKLQ�WXWNLPXVWHQ�SLLUWHLVLLQ�NLLQQLWHWllQ�KXRPLR�
WD��NXQ�PllUlWllQ��RQNR�WXWNLPXV�UHOHYDQWWL�NDWVDXNVHQ�DLKHHQ�NDQ�
QDOWD��PLWNl� WXWNLPXVWHQ� SLLUWHHW� MRKWDYDW� SRLVVXONHPLVHHQ� NDWVDXN�
VHVWD�� MD� SHUXVWXYDWNR� UHOHYDQWWLXWWD� NRVNHYDW� SllW|NVHW� RWVLNRLGHQ��
DEVWUDNWLHQ�YDL�NRNRQDLVWHQ�UDSRUWWLHQ� OXNHPLVHHQ��7HNLM|LGHQ� WXOHH�
DQWDD�HVLPHUNNHMl�PXNDDQ�RWHWWDYLVWD� MD�SRLVVXOMHWWDYLVWD� WXWNLPXN�
VLVWD��

�
&DPSEHOO� �NDWVDXV�YRL� V\QWHWLVRLGD�P\|V� LQWHUYHQWLRLGHQ�Nl\WW||Q�
RWWRD�NRVNHYDD�Ql\WW|l��7lOODLVHW�WXWNLPXNVHW�YRLYDW�LGHQWLILRLGD�WH�
NLM|LWl�� MRWND� PDKGROOLVWDYDW�HVWlYlW� LQWHUYHQWLRQ� Nl\WW||QRWWRSUR�
VHVVLQ�MD�QH�YRLYDW�NXYDWD�LQWHUYHQWLRQ�WDUMRDMLHQ�WDL�YDVWDDQRWWDMLHQ�
VXEMHNWLLYLVLD� NRNHPXNVLD� WDL� WLHW\Q� LQWHUYHQWLRQ� Nl\WW||QRWWRSUR�
VHVVLD�� 7lOODLQHQ� Ql\WW|� YRL� ROOD� SHUlLVLQ� HULODLVLD�PHWRGHMD� Nl\WWl�
YLVWl� WXWNLPXNVLVWD� MD� QH� YRLYDW� VLVlOWll� VHNl� NYDQWLWDWLLYLVWD� HWWl�
NYDOLWDWLLYLVWD�GDWDD��

�
���� 5HOHYDQWWLHQ� WXWNLPXVWHQ� KDNXVWUDWHJLD�� 6HXUDDYDNVL� NDWVDXNVHQ� WH�

NLM|LGHQ�WXOHH�HVLWWll�WXWNLPXVWHQ�KDNXVWUDWHJLDQ�\NVLW\LVNRKGDW��WLH�
WRNDQQDW��KHQNLO|NRKWDLVHW�NRQWDNWLW��NlVLKDNX�OHKGLVWl� MQH����.LUMDO�
OLVXXVOlKWHHW�WXOLVL�SHUXVWHOOD��7HNLM|LGHQ�WXOHH�UDSRUWRLGD�DLNDMlQQH��
MRQND� NDWVDXV� NDWWDD�� MD� KDNXVDQDW�� MRWND� RKMDDYDW� WLHWRNDQWRLKLQ� MD�
ELEOLRJUDILRLKLQ� WHKWlYLl� KDNXMD�� +DNXVWUDWHJLDQ� \NVLW\LVNRKWDLVHQ�
UDSRUWRLQQLQ� XVNRWDDQ� DQWDYDQ� K\YlQ� RVRLWWLPHQ� NDWVDXNVHQ� SHUXV�
WHHOOLVXXGHVWD�MD�KDXQ�SRWHQWLDDOLVLVWD�YllULVW\PLVWl��7HNLM|LGHQ�WXOHH�
P\|V�NXYDWD�QH�WDYDW��MRLOOD�KDHWDDQ�SRWHQWLDDOLVHVWL�UHOHYDQWWHMD�GR�
NXPHQWWHMD�� HULW\LVHVWL� MXONDLVHPDWWRPLD�� +DNXMHQ� VXKWHHQ� WXOLVL� OL�
VlNVL�RWWDD�QLLQ�ODDMD�NDQVDLQYlOLQHQ�QlN|NXOPD�NXLQ�PDKGROOLVWD����

�
���� 3ULPllULWXWNLPXNVLVVD� Nl\WHWW\MHQ�PHWRGLHQ�NXYDXV��7HNLM|LGHQ� WX�

OHH�NXYDWD�NDWVDXNVHQ�NDWWDPLHQ�SULPllULWXWNLPXVWHQ�\OHLVHVWL�Nl\W�
WlPlW�PHWRGLW��NXWHQ�RWDQWDPHQHWWHO\�� WXWNLPXVDVHWHOPD� MD�PLWWDXV�
WHNQLLNDW�� 7HNLM|LGHQ� WXOHH� HVLWHOOl� \NVLW\LVNRKWDLVHPPLQ� PXXWDPD�
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WXWNLPXV��MRWND�Nl\WWlYlW�PHWRGHMD�MRLWD�XVHLPPDW�NDWVDXNVHQ�WXWNL�
PXNVHW�Nl\WWlYlW���

�
���� 5LLSSXPDWWRPLHQ�O|\G|VWHQ�PllULWWHO\Q�NULWHHULW��6HXUDDYDNVL�NDWVD�

XNVHQ� WHNLM|LGHQ� WXOHH� VHOYLWWll�� NXLQND� KH� NlVLWWHOHYlW� WDSDXNVLD��
MRVVD� \NVLWWlLQHQ� YDLNXWWDYXXVDUYLRLQWL� WXRWWDD� GDWDD� XVHDPSLHQ� WX�
ORVPLWWDULHQ� VXKWHHQ�� <NVLWWlLQHQ� WXWNLPXV� YRL� PLWDWD� XVHDPPDQ�
W\\SSLVLl�WXORNVLD�MD�WDL�VDPDD�WXORVWD�XVHDPSDQD�DMDQNRKWDQD��7lO�
ODLVLVVD�WDSDXNVLVVD�WXORVPLWWDXNVHW�RWHWDDQ�VDPDVWD�RWRNVHVWD�MD�VLN�
VL�QH�HLYlW�ROH�LQWHUYHQWLRQ�WDL�YDLNXWWDYXXGHQ�ULLSSXPDWWRPLD�DUYL�
RLWD�� 7HNLM|LGHQ� WXOHH� VHOYLWWll� QH� NULWHHULW�� MRLOOD� RQ� PllULWHWW\��
RYDWNR�XVHDPPDW�WXORNVHW�VDPDVWD�DUYLRLQQLVWD�ULLSSXPDWWRPLD��

�
���� .RRGDXVVWUDWHJLDQ� \NVLW\LVNRKGDW�� 6HXUDDYDNVL� NDWVDXNVHQ� WHNLM|L�

GHQ� WXOHH� HVLWWll� \NVLW\LVNRKGDW� WXWNLPXVWHQ� NRRGDXVVWUDWHJLDVWD��
7HNLM|LGHQ� WXOHH� NXYDWD� PXNDDQ� RWHWWXMHQ� WXWNLPXVWHQ� QH� SLLUWHHW��
MRLWD�KDHWDDQ�MD�MRWND�RWHWDDQ�OlKHPSllQ�WDUNDVWHOXXQ�SRWHQWLDDOLVLQD�
WXWNLPXVWXORNVLD� PXRYDDYLQD� WHNLM|LQl�� .LLQQRVWXNVHQ� NRKWHHQD�
ROHYDW� WXWNLPXVWHQ� WXORNVHW� WXOHH�P\|V�NXYDWD� MD�VLLQl� WDSDXNVHVVD��
MRV�MRLWDLQ�WXORVPLWWDUHLWD�VXOMHWDDQ�WDUNDVWHOX�XONRSXROHOOH��WXOHH�Wl�
Pl�SHUXVWHOOD��.DLNNL�KDHWWDYDW�SLLUWHHW�WXOHH�PDLQLWD��YDLNND�MRLWDLQ�
QlLVWl�HL�ORSXOWD�IRUPDDOLVHVWL�WHVWDWWDLVLNDDQ�WDL�NHVNXVWHOWDLVL�ORSXO�
OLVHVVD� UDSRUWLVVD�� 7HNLM|LGHQ� WXOHH� LQIRUPRLGD�� NXLQND� NRRGDXNVHQ�
OXRWHWWDYXXV�RVRLWHWDDQ�MD�NXLQND�VLWl�YDOYRWDDQ��/LVlNVL�WXOHH�NXYD�
WD�� NXLQND� NDWVDXNVHVVD� HVLWHWllQ� PXNDDQ� RWHWXLVVD� WXWNLPXNVLVVD�
WHVWDWXW� SURVHVVLD� PXXQWDYDW� NRQWHNVWXDDOLVHW� WHNLMlW� MD� YlOLWWlYlW�
PXXWWXMDW�� MRWND� NDXVDDOLVHVVD� NHWMXVVD� YDLNXWWDYDW�PXXWWXMLHQ� YlOL�
VLLQ�NDXVDDOLVXKWHLVLLQ���

�
&DPSEHOO��NDWVDXNVLOOH�HL�ROH�VWDQGDUGRLWXMD�WXWNLPXNVHQ�ODDGXQ�DU�
YLRLQQLQ�NULWHHUHMl��8VHDVVD�NDWVDXNVHVVD�K\|G\QQHWllQ�&RFKUDQH��
YHUNRVWRQ�NlVLNLUMDD��&ODUNH�	�2[PDQ�������NRNHHOOLVHQ�WXWNLPXN�
VHQ�PHWRGRORJLVHQ�ODDGXQ�DUYLRLQQLVVD��&DPSEHOO��NDWVDXNVLVVD�Nl\�
WHWW\Ml�ODDGXQ�DUYLRLQQLQ�NULWHHUHMl�RQ�NRRWWX�OLLWWHHVHHQ����.DWVDXN�
VLVVD�HL�ROH�WRLVWDLVHNVL�DUYLRLWX�MD�V\QWHWLVRLWX�ODDGXOOLVWD�WXWNLPXVWD��

�
���� 7LODVWROOLVHW�PHQHWWHO\W��6HXUDDYDNVL�NDWVDXNVHQ�WHNLM|LGHQ�WXOHH�NX�

YDWD� QH� WLODVWROOLVHW� PHQHWWHO\W�� MRLWD� WXOODDQ� Nl\WWlPllQ� WXORVWHQ�
NYDQWLWDWLLYLVHVVD�DQDO\\VLVVl�� -RNDLQHQ�PHQHWHOPlOOLQHQ�YDOLQWD� WX�
OHH� SHUXVWHOOD�� /LVlNVL� MRNDLVHQ� YDOLQQDQ� VXKWHHQ� WXOHH� WDUNDVWHOOD��
PLOODLQHQ� YDLNXWXV� WHKG\LOOl� YDOLQQRLOOD� YRL� ROOD� NDWVDXNVHQ� WXORN�
VLLQ��7HNLM|LGHQ�WXOHH�YDVWDWD�N\V\P\NVLLQ��NXWHQ�PLOODLVWD�RKMHOPDD�
Nl\WHWllQ� DQDO\\VLQ� WHNHPLVHHQ��NXLQND� HVLWHWllQ� WLODVWRW�� MRWND�NX�
YDDYDW�NLUMDOOLVXXWWD�NRNRQDLVXXWHQD��PLOODLVLD� WHNQLLNRLWD�Nl\WHWllQ�
\KGLVWHWWlHVVl� HUL� NRNHLGHQ� WXORNVLD�� MD� PLOODLVLD� WHNQLLNRLWD� Nl\WH�
WllQ��NXQ�DUYLRLGDDQ�MD�DQDO\VRLGDDQ�O|\G|VWHQ�YDLKWHOXD�\OL�NRNHL�
GHQ��

�
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���� .YDOLWDWLLYLVHQ� WXWNLPXNVHQ� NlVLWWHO\�� 6LOORLQ� NXQ� NDWVDXV� VLVlOWll�
NXYDXNVLD� WXWNLWWDYDQ� DLKHHQ� NDQQDOWD� UHOHYDQWLVWD� NYDOLWDWLLYLVHVWD�
WXWNLPXNVHVWD�� WHNLM|LGHQ�WXOLVL�NXYDWD��D�� WXWNLPXVWHQ�PXNDDQRWWRD�
MD�SRLVVXONHPLVWD�NRVNHYDW�NULWHHULW�� �E��SULPllULWXWNLPXNVLVVD�Nl\�
WHW\W�PHWRGLW���F��ULLSSXPDWWRPLHQ�O|\G|VWHQ�PllULWWHO\VVl�Nl\WHWWl�
YlW� NULWHHULW�� MD� �G��PXNDDQ� RWHWWDYLHQ� WXWNLPXVWHQ� SLLUWHHW� VDPDOOD�
WDUNNXXGHOOD� NXLQ� NYDQWLWDWLLYLVHQ� WXWNLPXNVHQ� RVDOWD�� &DPSEHOO� �
NDWVDXVWHQ�SLLULVVl� NYDOLWDWLLYLVHQ� WXWNLPXNVHQ�NDWVRWDDQ�YRLYDQ� �D��
HGLVWll�SDUHPSLHQ� LQWHUYHQWLRLGHQ�NHKLWWlPLVWl�DXWWDPDOOD�PllULWWl�
PllQ� LQWHUYHQWLR� WDUNHPPLQ�� �E�� DXWWDD� WXORVPLWWDUHLGHQ�YDOLQQDVVD�
MD�YDOLGLHQ�WXWNLPXVN\V\P\VWHQ�NHKLWWlPLVHVVl��MD��F��DXWWDD�\PPlU�
WlPllQ�YDLNXWWDYXXVWXWNLPXVWHQ�KHWHURJHHQLVLl�WXORNVLD����

�
$LNDWDXOX��.DWVDXNVHQ�WHNLM|LGHQ�WXOHH�PllULWHOOl�VRSLYD�DLNDWDXOX�NDWVDXN�
VHOOH��.XOOHNLQ� NDWVDXNVHQ� DYDLQWHKWlYlOOH� YRLGDDQ�PllULWHOOl� RPD� DUYLRLWX�
DLNDWDXOXQVD��
�
6XXQQLWHOPD� NDWVDXNVHQ� SlLYLWWlPLVHOOH�� 3URWRNROODQ� WXOHH� NHUWRD�� PLWHQ�
YDOPLVWXQXWWD� NDWVDXVWD� SlLYLWHWllQ�� ,QIRUPDDWLRQ� WXOHH� VLVlOWl� YlKLQWllQ�
WLHGRW�VLLWl��NXND�RQ�YDVWXXVVD�SlLYLWWlPLVHVWl�MD�NXLQND�XVHLQ�NDWVDXVWD�SlL�
YLWHWllQ��
�
.LLWRNVHW��.LLWRNVLVVD� WXOHH�PDLQLWD� NDLNNL� NDQVLOHKGHVVl�PDLQLWVHPDWWRPDW�
KHQNLO|W��MRWND�RYDW�ROOHHW�PXNDQD�SURWRNROODQ�ODDGLQQDVVD��
�
,QWUHVVLNRQIOLNWLW��.DWVDXNVHQ�WHNLM|LGHQ�WXOLVL�UDSRUWRLGD�SURWRNROODVVD�NDLN�
NL�PDKGROOLVHW� LQWUHVVLNRQIOLNWLW�� NXWHQ� KHQNLO|NRKWDLVHW�� SROLLWWLVHW�� DNDWHH�
PLVHW�MD�WDORXGHOOLVHW��MRWND�YRLYDW�YDLNXWWDD�NDWVDXNVHVVD�WHKWlYLLQ�MRKWRSll�
W|NVLLQ�MD�DUYLRLKLQ���
�
9LLWWDXNVHW��3URWRNROODVVD�WXOHH�ROOD�Wl\GHOOLVHW�YLLWHWLHGRW�NDLNLVWD�YLLWDWXLVWD�
WHRNVLVWD��9LLWHWLHWRMHQ� WXOHH� QRXGDWWDD� DPHULNNDODLVHQ� SV\NRORJLVHQ� \KGLV�
W\NVHQ�RKMHLVWXVWD��
�
7DXOXNRW�MD�NXYLRW��.DLNNL�SURWRNROODVVD�ROHYDW�WDXOXNRW�MD�NXYLRW�WXOLVL�ROOD�
WHNVWLQ�MlONHHQ���
�
(QVLVLMDLQHQ� QHXYRQDQWDMD�WRLPLWXVWLLPL� DUYLRL� SURWRNROODOXRQQRNVHQ��
.XQ�SURWRNROODQ�NlVLNLUMRLWXV�RQ�YDOPLV��NDWVDXNVHQ�HQVLVLMDLQHQ�QHXYRQDQ�
WDMD�WDUNDVWDD�VHQ��1HXYRQDQWDMD�SHUXVWDD�NRRUGLQDDWLRNRPLWHDQ�MlVHQLVWl�MD�
PXLVWD� DVLDQWXQWLMRLVWD� WLLPLQ�� MRND� NRPPHQWRL� SURWRNROODD�� 3URWRNROODYDL�
KHHVVD� QHXYRQDQWDMD� SLWll� NDWVDXNVHQ� WHNLMlW� MD� SURWRNROODQ� DUYLRLMDW� WLHWl�
PlWW|PLQl� WRLVWHQVD� LGHQWLWHHWLVWl�� .DWVDXVYDLKHHVVD� QHXYRQDQWDMDQ� WXOLVL�
SLWll�NDWVDXNVHQ�WHNLMlW�WLHWlPlWW|PLQl�VHQ�DUYLRLMLVWD��3URWRNROODQ�DQRQ\\�
PLQ�DUYLRLQQLQ�RQ�WDUNRLWXV�SLWll�NDWVDXVSURVHVVL�PDKGROOLVLPPDQ�YllULVW\�
PlWW|PlQl���
�
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(QVLVLMDLQHQ�QHXYRQDQWDMD�K\YlNV\\�SURWRNROODQ�MD�MlWWll�VHQ�&DPSEHOO�
�UHNLVWHULLQ��&��5,3(���.XQ�HQVLVLMDLQHQ�QHXYRQDQWDMD�RQ�K\YlNV\Q\W�SUR�
WRNROODQ��VH�MXONDLVWDDQ�&DPSEHOO� �YHUNRVWRQ�LQWHUYHQWLRLGHQ�YDLNXWWDYXXWWD�
NRVNHYLD�NDWVDXNVLD�NRNRDYDVVD�MXONLVHVVD�UHNLVWHULVVl��&��5,3(����
�
.DWVDXVOXRQQRNVHQ� ODDWLPLQHQ� MD� MlWW|� HQVLVLMDLVHOOH� QHXYRQDQWDMDOOH��
.DWVDXVOXRQQRNVHQ�YDOPLVWXWWXD�VH�MlWHWllQ�HQVLVLMDLVHOOH�QHXYRQDQWDMDOOH���
�
(QVLVLMDLQHQ� QHXYRQDQWDMD� S\\Wll� WRLPLWXVWLLPLOWl� OXRQQRVWD� NRVNHYLD�
NRPPHQWWHMD��1LPHW\W� DUYLRLMDW� DUYLRLYDW� NlVLNLUMRLWXNVHQ�DQRQ\\PLVWL� WD�
YDOOLVHVWL� NDKGHQ� NXXNDXGHQ� VLVlOOl� MlWW|SlLYlVWl�� -RKWDYD� DUYLRLMD� NRNRDD�
NRPPHQWLW�MD�MDNDD�QH�NDWVDXNVHQ�WHNLM|LOOH���
�
.DWVDXNVHQ�WHNLMlW�YDVWDDQRWWDYDW�SDODXWHWWD�WRLPLWXVWLLPLOWl�MD�WHNHYlW�
WDUYLWWDYDW�NRUMDXNVHW��.DWVDXNVHQ�NRUMDDPLQHQ�MDWNXX�QLLQ�NDXDQ��NXQQHV�
NDWVDXV�RQ�&DPSEHOO��YHUNRVWRQ�VWDQGDUGLHQ�PXNDLQHQ��
�
.DWVDXNVHQ� WHNLMlW� MlWWlYlW� ORSXOOLVHQ�NDWVDXNVHQ��(QVLVLMDLQHQ� QHXYRQ�
DQWDMD�MlWWll�YDOPLLQ�NDWVDXNVHQ�NRRUGLQDDWLRNRPLWHDOOH�� MRND�UHNLVWHU|L�VHQ�
MD�WRLPLWWDD�VHQ�YHUNRVWRQ�VLKWHHULOOH���
�
.DWVDXV� MXONDLVWDDQ�&DPSEHOO� �NLUMDVWRVVD� �&��5,3(���9HUNRVWRQ� RKMD�
XVNRPLWHD��VWHHULQJ�FRPPLWWHH��RQ�YDVWXXOOLQHQ�SllWWlPllQ��OLLWHWllQN|�NDW�
VDXV�YHUNRVWRQ�UHNLVWHULLQ��&��5,3(����
����9DLNXWWDYXXVWLHGRQ�OHYLWWlPLQHQ�
�
3RKMRLVPDLVHQ� &DPSEHOO� �NHVNXV� DORLWWL� WRLPLQWDQVD� YXRGHQ� ����� ORSXOOD�
HLNl�ZZZ�VLYXLOWD�ROOXW� YLHOl� V\NV\OOl������ VDDWDYLOOD�\KWllQ�YDOPLVWD� WXW�
NLPXVNDWVDXVWD�� 6LYXLOWD� O|\W\L� SHUXVWLHGRW� YLLGHVWl� YXRGHQ� ����� DLNDQD�
YDOPLVWHLOOD� ROOHHVWD� WXWNLPXVNDWVDXNVHVWD�� 6LYXLOWD� RQ� WXOHYDLVXXGHVVD� WDU�
NRLWXV� O|\W\l� PP�� WLHWRD� WHNHLOOl� ROHYLVWD� SURMHNWHLVWD�� NHVNXNVHQ� NDQVVD�
\KWHLVW\|Wl�WHNHYLHQ�WXWNLMRLGHQ�QLPHW��LQIRUPDDWLRWD�NHVNXNVHQ�MXONDLVXLVWD�
MD�PXLVWD�MXONDLVXLVWD��WLHWRD�NHVNXNVHOOH�NDWVDXNVLD�WHNHYLVWl�U\KPLVWl�VHNl�
WLHWRNDQWRMD�MD�OLQNNHMl�����
�
.HVNXNVHQ� VLYXLOOH� RQ� OlKLWXOHYDLVXXGHVVD� DYDXWXPDVVD� \KWHLVSRKMRLVPDL�
VHVWL�NHKLWHWW\�VRVLDDOL���Nl\WWl\W\PLV��MD�NRXOXWXVDODQ�YDLNXWWDYXXVWXWNLPXV�
WHQ�SRKMRLVPDLQHQ�UHNLVWHUL��&��15��7KH�1RUGLF�5HJLVWHU�RI�(IIHFW�6WXGLHV���
7LHWRNDQWD�NRRVWXX�NDKGHVWD�RVLRVWD��7RLVHHQ�RVLRRQ�WDOOHQQHWDDQ�VDWXQQDLV�
WHWWXXQ��NRQWUROORLWXXQ�NRHDVHWHOPDDQ� MD�NYDVL�NRNHHOOLVHHQ�DVHWHOPDDQ�SH�
UXVWXYDW�WXWNLPXNVHW��2VLR�LQWHJURLGDDQ�NDQVDLQYlOLVHQ�&DPSEHOO��YHUNRVWRQ�
&��63(&75�WLHWRNDQWDDQ��MRND�RQ�\OL���������VDWXQQDLVWHWXQ�WDL�PDKGROOL�
VHVWL� VDWXQQDLVWHWXQ�� NRXOXWXVDODQ�� VRVLDDOLW\|Q�� K\YLQYRLQWL�� MD� ULNRVRLNHX�
GHQ� DODQ� NRNHHQ� UHNLVWHUL�� 7RLVHHQ� RVLRRQ� WDOOHQQHWDDQ� PXXQODLVLLQ� WXWNL�
PXVDVHWHOPLLQ� SHUXVWXYLD� DUYLRLQWLWXWNLPXNVLD��5HNLVWHULQ� WDUNRLWXNVHQD� RQ�
���PDKGROOLVWDD�SRKMRLVPDLVWHQ�YDLNXWWDYXXVWXWNLPXVWHQ�VDDWDYXXV�LQWHUQHW�
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SRKMDLVHQD�WLHWRNDQWDQD��MRVVD�RQ�WXWNLPXVWHQ�ELEOLRJUDILVHW�WLHGRW�HQJODQQLQ�
NLHOHOOl�� MD� ��� HGHVDXWWDD� &DPSEHOO� �YHUNRVWRQ� NHKLWW\PLVWl� OXRPDOOD� VWDQ�
GDUGRLWX� MD� ODDMD�SHUXVWD�SRKMRLVPDLVWHQ�YDLNXWWDYXXVWXWNLPXVWHQ�VLVlOO\WWl�
PLVHNVL�&DPSEHOO��YHUNRVWRQ�WXWNLPXVNDWVDXNVLLQ���
�
.HVNXV�MlUMHVWll�&DPSEHOO��NDWVDXVWHQ�WHNHPLVHHQ�NRKGLVWXYDD�NRXOXWXVWD�MD�
KDUMRLWWHOXVHPLQDDUHMD� VHNl� DQWDD� PXXQODLVWD� WXNHD� &DPSEHOO� �NDWVDXVWD�
WHNHYLOOH��NXWHQ�QHXYRQWDSDOYHOXMD� MD� UDKDOOLVWD� WXNHD�NRQIHUHQVVLPDNVXLKLQ�
MD�PDWNDNXOXLKLQ��0XLWD� WLHGRQ� OHYLWWlPLVHQ�PXRWRMD� RYDW�PP�� NHVNXNVHQ�
YXRWXLQHQ� VHPLQDDUL�� XXWLVNLUMHHW�� DUWLNNHOLW� VDQRPDOHKGLVVl� MD� DPPDWWLOHK�
GLVVl��VXXOOLVHW�HVLW\NVHW�MQH��.RVND�NHVNXNVHVVD�HL�ROOXW�V\NV\\Q������PHQ�
QHVVl�YDOPLVWXQXW�YLHOl�\KWllQ�V\VWHPDDWWLVWD� WXWNLPXVNDWVDXVWD��NHVNXV�ROL�
WRLVWDLVHNVL� OHYLWWlQ\W� OlKLQQl� Ql\WW|SHUXVWDLVXXGHQ� LGHDD� MD� PHWRGRORJLVWD�
RVDDPLVWD���
�
.HVNXNVHQ� WRLPLQWDD� DUYLRLQXW� ULLSSXPDWRQ� DUYLRLQWLU\KPl� �2OVHQ� \P��
������HKGRWWDD��HWWl�NHVNXNVHQ�WXOLVL�MDWNRVVD�NHVNLWW\l�HULW\LVHVWL�NRPPXQL�
NDDWLRVWUDWHJLDDQVD��5\KPl�DUYLRL�NHVNXNVHQ�Nl\WWlPlQ�NLHOHQ�OLLDNVL�WXWNL�
PXV\KWHLV|OOH�VXXQQDWXNVL��YDLNND�HQVLVLMDLQHQ�NRKGHU\KPl�RQ�VRVLDDOLDODQ�
WRLPLMDW�� MD� VXRVLWWDD� NLHOHQ� PXXQWDPLVWD� NRKGHU\KPlOOHHQ� VRSLYDPPDNVL��
5\KPl�HKGRWWDD�OLVlNVL��HWWl�NHVNXV�IRNXVRL�NRPPXQLNDDWLRWD�NRXOXWXVLQVWL�
WXXWHLOOH��NRVND�QlNHH�WlPlQ�WlUNHlNVL�HGHOO\W\NVHNVL�RSHWXNVHQ�MD�VLWHQ�Nl\�
WlQQ|Q�DPPDWWLWRLPLQQDQ�PXXQWDPLVHNVL�Ql\WW|SHUXVWDLVHPSDDQ�VXXQWDDQ��
��
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��,06�
����6RVLDDOLW\|Q�MDWNXYDD�NHKLWWlPLVWl�
�
,06�� ,QVWLWXWHW� I|U� XWYHFNOLQJ� DY� PHWRGHU� L� VRFLDOW� DUEHWH�
�ZZZ�VRFLDOVW\UHOVHQ�VH�2PB6RV�RUJDQLVDWLRQ�,06���� RQ� 5XRWVLQ� VRVLDDOL�
KDOOLWXNVHQ� �ZZZ�VRFLDOVW\UHOVHQ�VH�� DODLVXXGHVVD� LWVHQlLVHVWL� WRLPLYD� VRVL�
DDOLW\|Q�PHWRGL�LQVWLWXXWWL��MRND�DORLWWL�WRLPLQWDQVD����WDPPLNXXWD�������,Q�
VWLWXXWWL� NRUYDD� DLHPPDQ� VRVLDDOLW\|Q� DUYLRLQWLNHVNXNVHQ�&86LQ� �&HQWUXP�
I|U�XWYlUGHULQJ�DY�VRFLDOW�DUEHWH��� ,QVWLWXXWLVVD� W\|VNHQWHOHH� UXQVDV����KHQ�
JHQ�KHQNLO|NXQWD��
�
,06Q�SHUXVWDPLVHQ�WDXVWDOOD�RQ�5XRWVLQ�KDOOLWXNVHQ�WRLPHNVL�DQWDPD�MD�VRVL�
DDOLKDOOLWXNVHQ� YXRVLQD����������� WRWHXWWDPD� ODDMD� NDQVDOOLQHQ� NHKLWWlPLV�
RKMHOPD��1DWLRQHOOW�VW|G�I|U�NXQVNDSVXWYHFNOLQJ�LQRP�VRVFLDOWMlQVWHQ��VRVL�
DDOLKXROORQ� WLHWRSRKMDQ� YDKYLVWDPLVHNVL�� 2KMHOPDVVD� DUYLRLWLLQ� SDLNDOOLVWHQ�
WXWNLPXV�� MD� NHKLWWlPLV\NVLN|LGHQ� �)RUVNQLQJV�� RFK� XWYHFNOLQJVHQKH�
WHU�)R8�� WRLPLQWDD�� Nl\QQLVWHWWLLQ� NRNHLOXWRLPLQWDD� WXWNLPXV�Nl\WlQW|� �
\KWH\GHQ� YDKYLVWDPLVHNVL�� NRURVWHWWLLQ� SDOYHOXMHQ� Nl\WWlMLHQ� RVDOOLVXXWWD�
VRVLDDOLSDOYHOXMHQ�NHKLWWlPLVHVVl�MD�NLLQQLWHWWLLQ�KXRPLR�HWLLNDQ�YDKYLVWDPL�
VHHQ� VRVLDDOLWRLPHQ� DUMHVVD��2KMHOPD�NDWWRL� NRNR� VRVLDDOLKXROORQ� NHQWlQ� MD�
VH� ROL� VXXQQDWWX� SDOYHOXMHQ� Nl\WWlMLHQ� OLVlNVL� Nl\WlQQ|Q� W\|QWHNLM|LOOH�� WRL�
PLQQDQ�VXXQQLWWHOLMRLOOH��VRVLDDOLWRLPHQ�MRKGROOH�MD�SROLLWLNRLOOH�VHNl�RSLVNH�
OLMRLOOH�� RSHWWDMLOOH� MD� WXWNLMRLOOH� \OLRSLVWRLVVD� MD� NRUNHDNRXOXLVVD�� 6DPDOOD�
DLHPSL� VRVLDDOLW\|Q� DUYLRLQWLNHVNXV� &86� ODNNDXWHWWLLQ� MD� ,06� SHUXVWHWWLLQ�
VHQ� WLODOOH�� ,06Q� SDLQRSLVWHWWl� RQ� NRKGHQQHWWX� HULW\LVHVWL� V\VWHPDDWWLVWHQ�
WLHWRNDWVDXVWHQ� WXRWWDPLVHHQ�� MRWD� YDUWHQ� WlWl� NDWVDXVWD� NLUMRLWHWWDHVVD� ROL�
YDOPLVWHLOOD�WLHGRQ�NHUllPLVHQ�MD�V\VWHPDWLVRLQQLQ�UDNHQWHLWD���6RFLDOVW\UHO�
VHQ�����D���
�
,06Q� NDLNHQNDWWDYDNVL� WHKWlYlNVL� RQ� PllULWHOW\� HGHVDXWWDD� VRVLDDOLDODQ�
W\|PHQHWHOPLHQ� MD� W\|Nl\WlQW|MHQ� MDWNXYDD� NHKLWWlPLVWl� DUYLRLPDOOD� V\VWH�
PDDWWLVHVWL� VRVLDDOLW\|Q� YDLNXWXNVLD� DVLDNNDLVLLQ� MD� \OHLVHPPLQ� \KWHLVNXQ�
WDDQ� VHNl� YlOLWWll� WLHWRD� WRLPLYLVWD� W\|PHQHWHOPLVWl� MD� �Nl\WlQQ|LVWl�� ,QVWL�
WXXWLQ� SllPllUlQl� RQ� SHUXVWDD� VRVLDDOLW\|� SDUKDLPSDDQ� VDDWDYLOOD� ROHYDDQ�
WLHWRRQ��MRWWD�DVLDNNDLGHQ�HWX�WXOLVL�SDUKDLPPDOOD�PDKGROOLVHOOD�WDYDOOD�HGLV�
WHW\NVL��,QVWLWXXWLQ�NRKGHDOXHHQD�RQ�VRVLDDOLW\|Q�NHQWWl�NRNRQDLVXXGHVVDDQ��
�,06�������6RFLDOVW\UHOVHQ�����D����,QVWLWXXWLQ�SllWHKWlYLQl�RQ�

•� WDUMRWD� VRVLDDOLDODOOH� V\VWHPDDWWLVLD� WLHWRNDWVDXNVLD� �V\VWHPDWLVND�
NXQVNDSV|YHUVLNWHU�� NRVNLHQ� VLWl��PLOODLVHW� SDQRVWXNVHW� MD� W\|PHQH�
WHOPlW�WRLPLYDW�VRVLDDOLW\|VVl��

•� WXNHD�MD�YLHGl�OlSL�WXWNLPXNVLD��MRWND�NRVNHYDW�VRVLDDOLVLD�SDQRVWXN�
VLD� MD�VWUXNWXURLWXMD�WRLPLQWDRKMHOPLD�� LQVWLWXXWLQ�SULPllULWXWNLPXVWD�
WHKGllQ�VHNl�PXLGHQ�HWWl�RPDVWD�DORLWWHHVWD��

•� WXNHD� V\VWHPDDWWLVWHQ� MD� VWDQGDUGRLWXMHQ�PHQHWHOPLHQ�� MRLOOD� DUYLRL�
GDDQ� DVLDNNDLGHQ� MD� Nl\WWlMLHQ� WDUSHLWD�� NHKLWWlPLVWl� MD� Nl\WW|l�� WlO�
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ODLVHW�PHQHWHOPlW�YRLYDW�NRVNHD�HVLPHUNLNVL�\NVLO|LGHQ�DONRKROL�� MD�
KXXPHRQJHOPLD�WDL�YDQKXVWHQ�WDUYLWVHPDD�WXNHD���

•� OHYLWWll�LQVWLWXXWLQ�WXRWWDPLHQ�NDWVDXVWHQ�MD�WXWNLPXVWHQ�WXORNVLD�VHNl�
OXRGD�S\V\YLl�YHUNRVWRMD��MRWND�WXNHYDW�Ql\WW||Q�SHUXVWXYLD�VRVLDDOL�
SDOYHOXMD��

,QVWLWXXWWL�S\UNLL� W\|VNHQWHOHPllQ�DNWLLYLVHVWL� DVLDNNDLGHQ��SDOYHOXMHQ�Nl\W�
WlMLHQ�� QlLGHQ� VXNXODLVWHQ� VHNl� DPPDWWLODLVWHQ� NDQVVD�� 0XLWD� \KWHLVW\|�
NXPSSDQHLWD�RYDW� OLVlNVL� VRVLDDOLDODQ�SllW|NVHQWHNLMlW��)R8�\NVLN|W�� HULODL�
VHW� HL�NDXSDOOLVHW� RUJDQLVDDWLRW� MD� YDOWLRQ� KDOOLQWR� VHNl� \OLRSLVWRMHQ� MD� NRU�
NHDNRXOXMHQ�WXWNLMDW��RSHWWDMDW�MD�RSLVNHOLMDW��
�
����6\VWHPDDWWLVLD�WLHWRNDWVDXNVLD�VRVLDDOLKDOOLWXNVHQ�HKGRLQ�
.lVLW\V�Ql\W|VWl�
�
,06�RQ�NRKGHDOXHHOWDDQ� ODDMHPSL�NXLQ� DLHPSL� DUYLRLQWLNHVNXV�&86�� MRQND�
NRKWHHQD�ROL�SllDVLDVVD�\NVLO|��MD�SHUKHKXROWR��,06Q�NRKGHDOXHHQD�RQ�OLVlN�
VL�YDQKXV��MD�YDPPDLVKXROWR�HOL�NRNR�VRVLDDOLKXROORQ�DOXH��,06�UDMDD�WHKWl�
YlQVl� NRVNHPDDQ� OlKLQQl� VRVLDDOLSDOYHOXMHQ� Nl\WWlMLHQ� NDQVVD� WHKWlYllQ�
DPPDWLOOLVHHQ�W\|K|Q��
�
,QVWLWXXWLQ�NDLNNHD� WRLPLQWDD�NDWWDYDQD�SHULDDWWHHQD�RQ� VDDWWDD� VRVLDDOLW\|Q�
YDLNXWWDYXXWWD� NRVNHYD�� WXWNLPXNVHHQ� SHUXVWXYD� WLHWR� KHOSSRNl\WW|LVHVVl�
PXRGRVVD�SllW|NVHQWHNLM|LGHQ��DPPDWWLODLVWHQ� MD�SDOYHOXMHQ�Nl\WWlMLHQ�VDD�
WDYLOOH�� ,QVWLWXXWWL� DVHWWDD� YDLNXWWDYXXVN\V\P\NVHQ� VHXUDDYDVVD� PXRGRVVD��
PLOODLQHQ�SDQRVWXV�YDLNXWWDD�SDUKDLWHQ�PLOODLVLOOH�DVLDNDVU\KPLOOH� MD�PLOODL�
VLVVD� RORVXKWHLVVD"� .HUlWWlYlQ� WLHGRQ� WXOHH� LQVWLWXXWLQ�PXNDDQ� WRLPLD� DP�
PDWWLODLVHQ� MD� DVLDNNDDQ� SllW|NVHQWHRQ� WXNHQD��PLWl� DLHPPLQ� RQ� VDDWX� DL�
NDDQ� HULODLVLOOD� SDQRVWXNVLOOD� DVLDNNDLOOH�� MRWND� RYDW� ROOHHW� VDPDQODLVHVVD�
WLODQWHHVVD� MD� \PSlULVW|VVl� MD� MRLOOD� RQ� ROOXW� VDPDQODLVLD� RQJHOPLD�� 7XWNL�
PXNVHOOLVHHQ� Ql\WW||Q� SHUXVWXYDD� WLHWRD� HL� LQVWLWXXWLQ� PXNDDQ� NXLWHQNDDQ�
YRL�Nl\WWll�PHNDDQLVHVWL�\NVLWWlLVWHQ�DVLDNNDLGHQ�NRKGDOOD��NRVND�DPPDWWL�
ODLVHQ�Nl\WlQQ|Q�W\|VVl�NHUllQW\QHHOOl�WLHGROOD�MD�NRNHPXNVHOOD�RQ�KXRPDW�
WDYD�PHUNLW\V�DVLDNDVW\|VVl���6RFLDOVW\UHOVHQ�����D���
�
,06Q� V\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ� WXRWWDPLVWD� MD�PHWRGRORJLDD�NRVNHYLD�
SHULDDWWHLWD�HL�ROOXW�VDDWDYLOOD�WlWl�UDSRUWWLD�NLUMRLWHWWDHVVD��MRWHQ�VHXUDDYDVVD�
Nl\GllQ�OlSL�DVLDD�NRVNHYDD�NHVNXVWHOXD��MRWD�RQ�WRLVDDOWD�Nl\W\�&86LQ�WD�
KROOD�HQQHQ�,06Q�WRLPLQQDQ�DONDPLVWD�MD�WRLVDDOWD�VRVLDDOLKDOOLWXNVHQ�WDKRO�
OD��
�
7HQJYDOG� \P�� ������� KDKPRWWHOHYDW� &86LQ� DLNDQD� WHKG\VVl� VHOYLW\NVHVVl�
WLHWRNDWVDXVWHQ�WHNHPLVHQ�WXOHYDLVXXGHQ�PDOOLD��7HQJYDOG�\P��SLWlYlW�OlKW|�
NRKWDQD� &DPSEHOO� �NHVNXNVHQ� WLHGRQ� KLHUDUNLRLWD� NRVNHYLD� ROHWWDPXNVLD��
MRLGHQ�PXNDDQ� VDWXQQDLVWHWWX�� NRQWUROORLWX�NRHDVHWHOPD�DQWDD�YDUPLQWD� WXW�
NLPXNVHOOLVWD� Ql\WW|l� VRVLDDOLW\|Q� YDLNXWWDYXXGHVWD�� $MDWXNVHQD� RQ�� HWWl�
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VDWXQQDLVWHWXQ� NRHDVHWHOPDQ� DYXOOD� S\VW\WllQ� SDUKDLWHQ� NRQWUROORLPDDQ�
PXLGHQ�NXLQ�WDUNDVWHOWDYLQD�ROHYLHQ�WHNLM|LGHQ�YDLNXWXV��7RLVVLMDLVLQD�WLHGRQ�
OlKWHLQ�&DPSEHOO� �NHVNXV� SLWll� NYDVL�NRNHHOOLVLD� WXWNLPXVDVHWHOPLD�� 7HQJ�
YDOG�\P��NXLWHQNLQ�NRURVWDYDW��HWWl�VDWXQQDLVWHWWX�NRHDVHWHOPD�RQ�KDUYLQDL�
QHQ� VRVLDDOLDODOOD�� MRWHQ� N\V\P\V�PXXQODLVWHQ� NRHDVHWHOPLHQ� Ql\WW|DUYRVWD�
RQ�NHVNHLQHQ���
�
7HQJYDOG� \P�� ������� KXRPLRLYDW� OLVlNVL�� HWWl� DPPDWWLODLVHW�� DVLDNNDDW� MD�
SllW|NVHQWHNLMlW� WDUYLWVHYDW� WXWNLPXVWLHWRD� P\|V� PXXQODLVWHQ� N\V\P\N�
VHQDVHWWHOXMHQ� NXLQ� SHONlVWllQ� LQWHUYHQWLRLGHQ� YDLNXWWDYXXGHQ� VXKWHHQ��
$PPDWWLODLVWHQ�MD�DVLDNNDLGHQ�NDQQDOWD�WlOODLVLQD�PDLQLWDDQ�HVLPHUNLNVL�DVL�
DNNDLGHQ�RQJHOPLHQ� MD� WDUSHLGHQ�DUYLRLQQLQ�NHVNHLVHW�QlN|NRKGDW�� ULVNL�� MD�
HQQDNRLQWLDUYLRLQQLQ� WLHWRSHUXVWD� MD� Nl\WWlMLHQ� NRNHPXNVHW� LQWHUYHQWLRLVWD��
3llW|NVHQWHNLM|LGHQ�NDQQDOWD� WlOODLVLQD�N\V\P\NVLQl�PDLQLWDDQ�HVLPHUNLNVL�
RQJHOPDQ� ODDWX�� WDUSHHQ� ODDMXXV� MD� YDLNHXVDVWH� VHNl� RUJDQLVDWRULVHW�� WDORX�
GHOOLVHW�MD�SlWHY\\WHHQ�OLLWW\YlW�N\V\P\NVHW��6H��VLVlOO\WHWllQN|�&86LQ��Q\�
N\LVLQ�,06��NDWVDXNVLLQ�WXOHYDLVXXGHVVD�PXXQNLQODLVLD�N\V\P\NVHQDVHWWHOX�
MD�NXLQ�YDLNXWWDYXXVN\V\P\V��MlWHWllQ�VHOYLW\NVHVVl�DYRLPHNVL��$VLD�ULLSSXX�
RVDOWDDQ�VRVLDDOLKDOOLWXNVHQ�WXOHYLVWD� OLQMDXNVLVWD�� MRWND�NRVNHYDW�NDQVDOOLVLD�
VXRVLWXNVLD� MD� VXXQWDYLLYRMD� WRLPLYLVWD� W\|PHQHWHOPLVWl� MD� LQWHUYHQWLRLVWD�
VRVLDDOLSDOYHOXMHQ�DOXHHOOD���
�
6RVLDDOLKDOOLWXV�� MRQND�DODLVXXGHVVD�,06�WRLPLL��RQ�KDKPRWHOOXW�PDOOLD��6R�
FLDOVW\UHOVHQ�����E���MRQND�WDUNRLWXNVHQD�RQ�DQWDD�SHUXVWD�VLOOH��PLWHQ�VRVL�
DDOLKDOOLWXV�WXOHH�DQWDPDDQ�NDQVDOOLVLD�VXRVLWXNVLD�MD�VXXQWDYLLYRMD�WRLPLYLVWD�
W\|PHQHWHOPLVWl� MD� LQWHUYHQWLRLVWD� VRVLDDOLSDOYHOXMHQ� DOXHHOOD�� .DQVDOOLVWHQ�
VXRVLWXVWHQ� WLHWHHOOLQHQ� SRKMD� SHUXVWHWDDQ� V\VWHPDDWWLVLLQ� WLHWRNDWVDXNVLLQ��
MRLWD� ,06� RVDOWDDQ� WXRWWDD�� 6RVLDDOLKDOOLWXNVHQ� OLQMDXNVHW� WXWNLPXNVHOOLVWD�
Ql\WW|l� NRVNLHQ� WXOHYDW� VLLV� DQWDPDDQ� NHK\NVHQ�� MRQND� VLVlOOl� ,06Q� WXOHH�
WXRWWDD�WLHWRNDWVDXNVLD��0DOOLD�Nl\GllQ�VHXUDDYDVVD�OlSL�SllSLLUWHLVVllQ��
�
6RVLDDOLKDOOLWXV� MDNDD� WLHWROlKWHHW�� MRLKLQ� LQWHUYHQWLRLWD� MD� W\|PHQHWHOPLl�
NRVNHYLHQ�VXRVLWXVWHQ�WXOHH�SHUXVWXD��NDKWHHQ�SllOXRNNDDQ��WLHWHHOOLQHQ�YDL�
NXWWDYXXVWXWNLPXV�MD�DPPDWWLODLVWHQ�DVLDQWXQWLMD�DUYLRW��7LHWHHOOLQHQ�YDLNXW�
WDYXXVWXWNLPXV�DVHWHWDDQ�Ql\WW|DUYROWDDQ�HQVLVLMDLVHNVL�MD�WlUNHLPPlNVL�WLH�
GRQ� OlKWHHNVL�� $VLDQWXQWLMD�DUYLRWD� SLGHWllQ� Ql\WW|DUYROWDDQ� WRLVVLMDLVHQD��
PXWWD�NXLWHQNLQ�UHOHYDQWWLQD��NRVND�WLHWHHOOLQHQ�Ql\WW|�RQ�VRVLDDOLDODOOD�W\\�
SLOOLVHVWL�UDMRLWWXQXWWD�MD�ULLWWlPlW|QWl����
�
6RVLDDOLKDOOLWXV� RQ� ODDWLQXW� WHUYH\GHQKXROORQ� DOXHHOOD� VRYHOOHWWDYDQ�PDOOLQ��
MRQND� DYXOOD� V\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ� ODDWXD� WDUNDVWHWDDQ��0DOOLD� WXO�
ODDQ�SllSLLUWHLVVllQ�VRYHOWDPDDQ�P\|V�VRVLDDOLKXROORQ�DOXHHOOD��0DOOL�NDWWDD�
XORWWXYXXNVLD��MRWND�NRVNHYDW�NDWVDXVWHQ�UHOHYDQVVLD��N\V\P\NVHQDVHWWHOX�MD�
WXWNLPXVWHQ�PXNDDQRWWRD�NRVNHYDW�NULWHHULW�MD�VRYHOOHWWDYXXV���OXRWHWWDYXXWWD�
�KDNXVWUDWHJLD��ODDGXQDUYLRLQWL��WXORVWHQ�\NVLVHOLWWHLV\\V�MD�WXWNLPXVWHQ�WRLV�
WHWWDYXXV�� VHNl� WXORNVLD�� 6RVLDDOLKDOOLWXV� SLWll� PDOOLD� K\YlQl� OlKW|NRKWDQD�
VRVLDDOLSDOYHOXMHQ�DOXHHOOD��YDLNND�VRVLDDOLDODOOH� WXOHH�PDKGROOLVHVWL�YDOPLV�
WHOOD�PXNDXWHWWX�PDOOL���
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.DWVDXVWHQ� ODDGXQWDUNDVWXNVHHQ� VLVlOW\\�NDWVDXNVLLQ� VLVlOW\YLHQ�\NVLWWlLVWHQ�
YDLNXWWDYXXVWXWNLPXVWHQ� ODDGXQ� MD� WRGLVWXVDUYRQ� DUYLRLQWL��<NVLWWlLVWHQ� WXW�
NLPXVWHQ� WLHWHHOOLQHQ�WRGLVWXVDUYR� OXRNLWHOODDQ�NDUNHDOOD�NROPLWDVRLVHOOD�DV�
WHLNROOD�� NRUNHD�� NHVNLNRUNHD� MD� DOKDLQHQ� WRGLVWXVDUYR��$VWHLNRQ� VLVlOW|� RQ�
YDLNXWWDYXXVWXWNLPXNVLD�NRVNLHQ�VHXUDDYD��
�
.RUNHD�WRGLVWXVDUYR��5LLWWlYlQ�VXXUL�WXWNLPXV��VRSLYD�WXWNLPXVW\\SSL��K\YLQ�
WRWHXWHWWX� MD� DQDO\VRLWX�� VXXUL� VDWXQQDLVWHWWX� WXWNLPXV�� NXQ� RQ� N\VH� MRQNLQ�
LQWHUYHQWLRPXRGRQ�DUYLRLQQLVWD��
�
.HVNLNRUNHD�WRGLVWXVDUYR��9RLYDW�ROOD�VXXULD�WXWNLPXNVLD��MRLVVD�RQ�NRQWURO�
OLU\KPlW�WRLVHOWD�PDDQWLHWHHOOLVHOWl�DOXHHOWD��NDOWDLVWHWWXMD�U\KPLl�WDL�YDVWDD�
YD��
�
0DWDOD� WRGLVWXVDUYR�� (L� YRLGD� DVHWWDD� MRKWRSllW|VWHQ� DLQRDNVL� SHUXVWHHNVL��
HVLP�� WXWNLPXNVHW�� MRLVVD� RQ� YDOLNRLGXW� NRQWUROOLU\KPlW� �VHOODLVWHQ� SRWLODV�
U\KPLHQ� UHWURVSHNWLLYLQHQ� YHUWDLOX�� MRLOOH� RQ� WXRWHWWX� MD� YDVWDDYDVWL� HL� ROH�
WXRWHWWX�LQWHUYHQWLRWD���VXXUL�NDWR�WDL�PXLWD�HSlYDUPXXNVLD��
�
$VWHLNRQ� WDVRMHQ�YlOLVLl� UDMRMD�HL�YRLGD� VRVLDDOLKDOOLWXNVHQ�PXNDDQ� WDUNDVWL�
VSHVLILRLGD��NRVND�RQ�VXXUL�YDULDDWLR�VHQ�VXKWHHQ��NXLQND�WXWNLPXNVLD�ODDGL�
WDDQ� MD� YLHGllQ� OlSL�� .RUNHDQ� Ql\WW|DUYRQ� YRL� VDDGD� DLQRDVWDDQ� WXWNLPXV��
MRVVD�SRWLODDW�MDHWDDQ�VDWXQQDLVHVWL�NRH��MD�NRQWUROOLU\KPLLQ�����
�
.DQVDOOLVWHQ�VXRVLWXVWHQ�WLHWHHOOLVHQ�SHUXVWDQ�Ql\WW|DUYRQ�NRNRQDLVDUYLRLQWL��
NXQ� VH� SRKMDXWXX� K\YlQODDWXLVLLQ� V\VWHPDDWWLVLLQ� WLHWRNDWVDXNVLLQ�� SHUXVWXX�
\OOl� OlSLNl\W\\Q� NROPLWDVRLVHHQ� WRGLVWXVDUYRDVWHLNNRRQ�� 7lOWl� SHUXVWDOWD�
Ql\WW|DUYRD� DUYLRLGDDQ� QHOLDVWHLVHOOD� DVWHLNROOD�� -RNDLVHOOH� VRVLDDOLKDOOLWXN�
VHQ� VXRVLWXNVHOOH� WHUYH\GHQKXROORQ� VXXQWDYLLYRLNVL�� MRVVD� SHUXVWD� UDNHQQH�
WDDQ�V\VWHPDDWWLVWHQ�WXWNLPXVNDWVDXVWHQ�YDUDDQ��LOPRLWHWDDQ�SHUXVWDQ�Ql\WW|�
DUYR�VHXUDDYDQ�QHOLDVWHLVHQ�DVWHLNRQ�DYXOOD��
�

$VWH� ���9DKYD� WLHWHHOOLQHQ� SHUXVWD� �WDL� WXNL���9lKLQWllQ� NDNVL�
LWVHQlLVWl� WXWNLPXVWD�� MRLOOD� RQ� NRUNHD� WRGLVWXVDUYR�� WDL� V\VWH�
PDDWWLQHQ�WLHWRNDWVDXV��MROOD�RQ�NRUNHD�WRGLVWXVDUYR��3RLNNHXN�
VHQD� WlVWl�YRL�ROOD�\NVL� VXXUL� VDWXQQDLVWHWWX�� NRQWUROORLWX�NRH�
DVHWHOPD� OlSLYLHW\Ql� VXXULOXNXPllUlLVLQl� �NDLNNL� WDL� HL� PL�
WllQ��WXWNLPXNVLQD��MRWND�RVRLWWDYDW�GUDPDDWWLVWD�MD�HLWWlPlW|Q�
Wl�YDLNXWXVWD���
�
$VWH����.RKWXXOOLVHQ�YDKYD�WLHWHHOOLQHQ�SHUXVWD��WDL�WXNL���<NVL�
WXWNLPXV�� MROOD� RQ� NRUNHD� WRGLVWXVDUYR�� SOXV� YlKLQWllQ� NDNVL�
NHVNLNRUNHDQ� WRGLVWXVDUYRQ� WXWNLPXVWD� MD�\NVLVHOLWWHLVHW� WXORN�
VHW��3RLNNHXNVHQD�WlVWl�YRL�ROOD�K\YLQ�ODDGLWXW�NRKRUWWL��WDL�WD�
SDXVNRQWUROOLWXWNLPXNVHW�� MRLOOD� RQ� \NVLVHOLWWHLVHW� WXORNVHW�� WDL�
XVHLWD�VDWXQQDLVWHWWXXQ��NRQWUROORLWXXQ�NRHDVHWHOPDDQ�SHUXVWX�
YLD� WXWNLPXNVLD�� MRLOOD� RQ� NHVNLNRUNHD� MD� PDWDOD� WRGLVWXVDUYR�
VHNl�\NVLVHOLWWHLVHW�WXORNVHW��
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�
$VWH� ��� 5DMRLWWXQXW� WLHWHHOOLQHQ� SHUXVWD�� 9lKLQWllQ� NDNVL� WXW�
NLPXVWD��MRLOOD�RQ�NHVNLNRUNHD�WRGLVWXVDUYR�MD�\NVLVHOLWWHLVHW�WX�
ORNVHW�� 3RLNNHXNVHQD� WlVWl� YRL� ROOD� K\YLQ� ODDGLWXW� NRKRUWWLWXW�
NLPXNVHW� WDL� WDSDXV�NRQWUROOLWXWNLPXNVHW�� MRLOOD� RQ� WRLVLVWDDQ�
SRLNNHDYDW� WXORNVHW� WDL� XVHLWD� VDWXQQDLVWHWWXXQ�� NRQWUROORLWXXQ�
NRHDVHWHOPDDQ� SHUXVWXYLD� WXWNLPXNVLD�� MRLOOD� RQ� NHVNLNRUNHD�
WDL�PDWDOD�WRGLVWXVDUYR������
�
$VWH� ��� 5LLWWlPlW|Q� WLHWHHOOLQHQ� SHUXVWD�� <NVLQRPDDQ� WXWNL�
PXNVLD�� MRLOOD� RQ� PDWDOD� WRGLVWXVDUYR� WDL� WXWNLPXVWHQ� SXXWWX�
PLQHQ��DVLDQWXQWLMDPLHOLSLGH�WDL�NRQVHQVXVPLHOLSLGH��

�
.RVND� VRVLDDOLVWHQ� LQWHUYHQWLRLGHQ� YDLNXWWDYXXWWD� RQ� YDVWD� YLLPH� DLNRLQD�
DOHWWX� W\|VWll� V\VWHPDDWWLVHPPLQ�� NDWVRR� VRVLDDOLKDOOLWXV�� HWWl� WHUYH\GHQ�
KXROWRRQ� NHKLWHWW\l�PDOOLD� WXOLVL� VRYHOWDD�P\|V� VRVLDDOLSDOYHOXMHQ� DOXHHOOD��
6RVLDDOLKDOOLWXV�NDWVRR��HWWl�VRVLDDOLSDOYHOXMHQ�DOXHHOOD�YRLGDDQ�NDQVDOOLVWHQ�
VXRVLWXVWHQ�SHUXVWDNVL�WDUYLWWDYDQ��V\VWHPDDWWLVLVWD�WLHWRNDWVDXNVLVWD�VDDWDYDQ�
WLHWHHOOLVHQ�SHUXVWDQ�YDDWLD�ROHYDQ��YDKYD�WDL�NRKWXXOOLVHQ�YDKYD���6RVLDDOL�
KDOOLWXV� WRWHDD� WRLVDDOWD�� HWWl�P\|V� VLLWl� Nl\GllQ� NHVNXVWHOXD�� HWWl� VRVLDDOL�
SDOYHOXMHQ� RVDOWD� WLHWHHOOLQHQ� SHUXVWD� WXOLVL� DVHWWDD� NRUNHDPPDOOH� NXLQ� WHU�
YH\GHQKXROORVVD�� NRVND� VRVLDDOLSDOYHOXMHQ� YDLNXWXVWHQ� NDWVRWDDQ� \OHLVHVWL�
ROHYDQ�YDLNHDPPLQ�WRLVWHWWDYLD�NXLQ�HVLPHUNLNVL�OllNHWLHWHHOOLVWHQ�LQWHUYHQ�
WLRLGHQ��7lPlQ�NDWVRWDDQ�MRKWXYDQ�SDLNDOOLVHQ�VRVLDDOLVHQ�\PSlULVW|Q�YDLNX�
WXNVHVWD�LQWHUYHQWLRLKLQ��(QQHQ�NXLQ�VRVLDDOLVWHQ�LQWHUYHQWLRLGHQ�YDLNXWXNVLD�
NRVNHYD� SULPllULWXWNLPXV� RQ� PllUlOOLVHVWL� NDVYDQXW� MD� HQQHQ� NXLQ� NRNH�
PXNVHW� HULODLVWHQ� WXWNLPXVDVHWHOPLHQ� Nl\WHWWlY\\GHVWl� VHNl� WXWNLPXVWXORV�
WHQ�VRYHOOHWWDYXXGHVWD�RYDW�Nl\WlQQ|VVl�OLVllQW\QHHW��VRVLDDOLKDOOLWXV�NDWVRR��
HWWl�WXVNLQ�RQ�V\\Wl�ROHWWDD�HQHPSll�NXLQ�HWWl�WLHWHHOOLQHQ�SHUXVWD�XVHLPPLV�
VD�WDSDXNVLVVD�RQ�UDMRLWWXQXW�WDL�SXXWWXX�NRNRQDDQ���
�
.DWVDXVSURVHVVL�
�
7HQJYDOG�\P���������SLWlYlW�V\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ�RPLQDLVSLLUWHL�
Ql�HNVSOLVLLWWLV\\WWl�MD�V\VWHPDDWWLVXXWWD��PLNl�HURWWDD�QH�WDYDQRPDLVHPPLV�
WD� WXWNLPXVNDWVDXNVLVWD��6\VWHPDDWWLVWHQ�NDWVDXVWHQ�YDOPLVWDPLQHQ�RQ� ODDMD�
MD�DLNDD�YLHYl�SURVHVVL��MRQND�7HQJYDOG�\P��MDNDYDW�VHXUDDYLLQ��Nl\WlQQ|VVl�
SllOOHNNlLVLLQ�YDLKHLVLLQ���
�
�
�
�
�
�
�
�
�



� ���

9DOPLVWHOXYDLKH�� �
-RKGDQWRYDLKH�� �
.LUMDOOLVXXVKDNX�� �

7XWNLPXVWHQ�ODDGXQ�DUYLRLQWL�� �
<KGLVWlPLQHQ�MD�V\QWHHVL�� �

.DWVDXNVHQ�XONRLQHQ�WDUNDVWXV�� �

.LUMDOOLVHQ�UDSRUWLQ�ODDWLPLQHQ�� �
3HUXVPDWHULDDOLQ�NlVLWWHO\�MD�HOHNWURQL�

QHQ�DUNLVWRLQWL�� �
.DWVDXNVHQ�SlLYLWWlPLQHQ�� �
7LHGRQ�NRPPXQLNRLQWL�

�

�
9DOPLVWHOXYDLKH��
9DOPLVWHOXYDLKHHVHHQ� NXXOXYDW� QH�
WRLPHW��MRWND�WDUYLWDDQ�SHUXVWDNVL��NXQ�
SllWHWllQ�V\VWHPDDWWLVHQ�WLHWRNDWVDXN�
VHQ� WXRWWDPLVHVWD�� .HVNHLQHQ� SHUXVWD�
PXRGRVWXX� QLLVWl� \OHLVLVWl� SHULDDW�
WHLVWD�� MRWND� NRVNHYDW� VLWl�� PLWNl�
DOXHHW�� Nl\WWlMlU\KPlW� WDL� LQWHUYHQ�
WLRW\\SLW� DVHWHWDDQ� HWXVLMDOOH�� 9DOPLV�
WHOXYDLKHHVHHQ� NXXOXX� P\|V� KDQNNLD�
Nl\WWlMlU\KPLHQ� DUYLRLQWL� NDWVDXNVHQ�
PHUNLW\NVHVWl� MD� DUYRVWD�� 7lPlQ� WDU�
NRLWXNVHQD� RQ� KHOSRWWDD� P\|KHPSll�
WLHGRQ� OHYLWWlPLVWl� MD� Nl\WW||QRWWRD��
/LVlNVL� YDLKHHVHHQ� NXXOXX� VHOYLWWll��
PLWl�WLHWRD�DLKHHVWD�MR�RQ�ROHPDVVD�MD�
PLOODLVWD� WRLPLQWDD� DLKHHVHHQ� OLLWW\HQ�
RQ� NDQVDLQYlOLVHVWL� Nl\QQLVVl�� PLQNl�
WDUNRLWXNVHQD�RQ�YlOWWll�SllOOHNNlLVWl�
W\|Wl�MD�OLVlWl�\KWHLVW\|Wl��
�
-RKGDQWRYDLKH��-RKGDQWRYDLKHHVVD�WlVPHQQHWllQ�WLHWRNDWVDXNVHQ�DLKHVLVlO�
W|� HOL� NDWVDXNVHQ� N\V\P\NVHQDVHWWHOX�� .DWVDXNVHQ� N\V\P\NVHQDVHWWHOXQ�
SHUXVWHHOOD�PllULWHOOllQ� KDNXVWUDWHJLD�� MROOD� KDHWDDQ� ROHPDVVD� ROHYLD� WXWNL�
PXVNDWVDXNVLD�MD�\NVLWWlLVLl�WXWNLPXNVLD��MRLVWD�WLHWRSHUXVWD�NHUlWllQ��+DNX�
VWUDWHJLD�WXOHH�HVLWWll�HNVSOLVLLWWLVHVWL��PLNl�RQ�\OHLQHQ�MD�HKGRWRQ�V\VWHPDDW�
WLVLD� NDWVDXNVLD� NRVNHYD� YDDWLPXV��7lVVl� YDLKHHVVD� DVHWHWDDQ�P\|V� QH� NUL�
WHHULW�� MRLGHQ� SHUXVWHHOOD� WXWNLPXNVLD� RWHWDDQ� PXNDDQ� NDWVDXNVHHQ�� 7lKlQ�
NXXOXYDW� P\|V� WXWNLPXVDVHWHOPDD� NRVNHYDW� MD� PXXW� ODDWXNULWHHULW�� 0\|V�
ODDWXNULWHHULHQ� HNVSOLVLLWWLQHQ� HVLWWlPLQHQ� RQ� NDWVDXNVLOOH� \OHLVHVWL� DVHWHWWX�
HKGRWRQ� YDDWLPXV�� +DNXVWUDWHJLDQ� MD� DUYLRLQWLPDOOLHQ� WRLPLYXXWWD� RQ� K\Yl�
NRNHLOOD�DOXVWDYDVWL��NRVND�WDUNHQQXNVHW�RYDW�WDYDOOLVLD���
�
,06ll�HGHOWlQHHQ�&86LQ�NDWVDXNVHW�ROLYDW� OlKLQQl�\NVLO|�� MD�SHUKHKXROORQ�
DOXHHOWD��&86�MXONDLVL����WLHWRNDWVDXVWD�MD�QH�VDLYDW�7HQJYDOGLQ�\P���������
PXNDDQ�YXRVLHQ�P\|Wl�OLVllQW\YlVVl�PllULQ�V\VWHPDDWWLVHQ�WLHWRNDWVDXNVHQ�
SLLUWHLWl� OlSLQlN\Y\\GHQ� MD� HNVSOLVLLWWLV\\GHQ�PXRGRVVD��&86LQ� NDWVDXNVHW�
RQ�OLVWDWWX�RVRLWWHHVVD�KWWS���ZZZ�VRV�VH�VRFLDOWM�FXV�VNULIW�FXVOLE�KWP���
�
&86LQ�YLLPHLVLPPLVWl�NDWVDXNVLVWD�HVLPHUNLNVL�$QGUHDVVHQ��������WDUNDVWH�
OHH� YDNDYDQ� Nl\W|VKlLUL|Q� RPDDYLHQ� QXRUWHQ� ODLWRVKRLGRQ� YDLNXWWDYXXWWD��
$QGUHDVVHQ�SLWll� VDWXQQDLVWHWWXD�� NRQWUROORLWXD� NRHDVHWHOPDD� YDLNXWWDYXXV�
WXWNLPXNVHQ� LGHDDOLQD� MD� PHWRGRORJLVHVWL� ODDGXNNDLPSDQD� WXWNLPXVDVHWHO�
PDQD�� PXWWD� WRWHDD� HWWl� NDWVDXV�� MRND� SHUXVWXX� SHONlVWllQ� WlOODLVLLQ� WXWNL�
PXNVLLQ��MlWWll�WlUNHll�YlKHPPlQ�ODDGXNNDDPSLHQ�WXWNLPXVDVHWHOPLHQ�WXRW�
WDPDD��\NVLWWlLVLl� WHHPRMD�NRVNHYDD� LQIRUPDDWLRWD�NDWVDXNVHQ�XONRSXROHOOH��
6LOWl�RVLQ�NXLQ�NDWVDXNVHVVD�DUYLRLGDDQ�KRLWRPHWRGLHQ�YDLNXWWDYXXWWD��$QG�
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UHDVVHQ� VDOOLL�NDWVDXNVHHQ�PXNDDQ� WXWNLPXNVLD�� MRWND�RYDW�Nl\WWlQHHW�NRQW�
UROOLU\KPll�MD�VDWXQQDLVWHWWXD�U\KPlMDNRD�WDL�PXXOOD�WDSDD�RVRLWWDQHHW�HURMD�
WDL�\KWlOlLV\\NVLl�NRH��MD�NRQWUROOLU\KPlQ�YlOLOOl��7XWNLPXNVLVWD��MRWND�HLYlW�
ROH�Nl\WWlQHHW�NRQWUROOLU\KPll��HL�NDWVDXNVHVVD�YHGHWl�MRKWRSllW|NVLl��PXWWD�
QLLGHQ�O|\G|NVLl�DUYLRLGDDQ�LQGLNDDWLRLQD�MD�WHHPDD�YDODLVHYLQD��
�
.LUMDOOLVXXVKDNX��.LUMDOOLVXXGHQ�KDNXVWUDWHJLD�WXOHH�ODDWLD�VLWHQ��HWWl�YllULV�
W\Pl�NHUlWWlYlQ�DLQHLVWRQ�YDOLNRLWXPLVHQ�VXKWHHQ� MD�YLQRXPDW� VDDWDYDQ� LQ�
IRUPDDWLRQ� VXKWHHQ� PLQLPRLGDDQ� PDKGROOLVLPPDQ� SLHQHNVL�� 6XXULPSLLQ�
WLHWRNDQWRLKLQ�NRKGLVWXYD�KDNX�HL�ROH�ULLWWlYl��YDDQ�KDXQ�WXOHH�ROOD�PRQLSXR�
OLQHQ�MD�XVHLWD� WLHWROlKWHLWl�NDWWDYD��+DXQ�WXOHH�NDWWDD�PDKGROOLVLPPDQ�ODD�
MDVWL�HOHNWURQLVLD� WLHWRNDQWRMD� MD� LQWHUQHW�KDNXMD��PXWWD�P\|V�HL�HOHNWURQLVLD�
KDNXMD�� 7lKlQ� NXXOXX� DUWLNNHOLHQ� MD� ROHPDVVD� ROHYLHQ� WXWNLPXVNDWVDXVWHQ�
OlKGHOXHWWHORLGHQ�OlSLNl\QWLl��NlVLKDNXMD�DLNDNDXVOHKWLLQ�MD�KHQNLO|NRKWDLVHW�
NRQWDNWLW��+DNXVWUDWHJLDDQ�YRL�NXXOXD�P\|V�QV��KDUPDDQ�NLUMDOOLVXXGHQ�OlSL�
Nl\QWLl��7lOOl�WDUNRLWHWDDQ�NLUMDOOLVXXWWD��MRND�HL�ROH�MXONDLVWX�WUDGLWLRQDDOLVL�
QD�WXWNLPXVMXONDLVXLQD���+DNXSURVHVVLLQ�NXXOXX�P\|V�WLODWD�WDL�KDQNNLD�YDOL�
WXW�DEVWUDNWLW�WDL�NRNRQDLVHW�W\|W��MRWND�WDUYLWDDQ�ODDGXQDUYLRLQWLD�YDUWHQ��
�
7XWNLPXVWHQ�ODDGXQ�DUYLRLQWL��7HQJYDOG�\P���������WlKGHQWlYlW�WXWNLPXN�
VHQ� ODDGXQDUYLRLQQLQ�NULWHHULHQ�HNVSOLVLLWWLV\\WWl� MD�QlLGHQ�VRYHOWDPLVHQ� Ol�
SLQlN\Y\\WWl�NDWVDXVWHQ�ODDGLQWDSURVHVVLVVD��/DDGXQDUYLRLQWL�NRVNHH�KHLGlQ�
PXNDDQVD� W\\SLOOLVLPPLQ� WXWNLPXVDVHWHOPDD��PXWWD� WlPl� YRL� NRVNHD�P\|V�
WXWNLPXNVHQ� UHOHYDQVVLD�NDWVDXNVHQ�DLKHDOXHHQ�NDQQDOWD� MD� WXWNLPXNVHQ� Ol�
SLYLHQWLl�� 7XWNLPXVDVHWHOPDD� NRVNHYD� ODDGXQDUYLRLQWL� RQ� 7HQJYDOGLQ� \P��
PXNDDQ� NHVNXVWHOOXLQWD�� ,QWHUYHQWLRLGHQ� YDLNXWWDYXXVWXWNLPXNVHQ� RVDOWD�
VDWXQQDLVWHWWX��NRQWUROORLWX�NRHDVHWHOPD�RQ�QlKW\�\OHLVHVWL�SDUKDLPSDQD�WXW�
NLPXVDVHWHOPDQD��PXWWD�NYDVL�NRNHHOOLVWHQ� WXWNLPXVDVHWHOPLHQ�PHUNLW\V�RQ�
NDVYDPDDQ� SlLQ� MD� QLLGHQ� VHNl� ODDGXOOLVHQ� WXWNLPXNVHQ� SDLNDVWD� WXWNLPXV�
NDWVDXNVLVVD�NHVNXVWHOODDQ��7HQJYDOG�\P��KXRPLRLYDW��HWWl�ODDGXOOLVWD�WXWNL�
PXVWD� DUYLRLGDDQ� HULODLVWHQ� ODDWXNULWHHULHQ� PXNDDQ� NXLQ� LQWHUYHQWLRLGHQ�
NYDQWLWDWLLYLVLD�YDLNXWWDYXXVWXWNLPXNVLD�� WRVLQ�KHLGlQ�PXNDDQVD� ODDGXOOLVHQ�
WXWNLPXNVHQ�ODDWXNULWHHULW�RYDW�NHKLWW\PlWW|PlPSLl��
�
<KGLVWlPLQHQ�MD�V\QWHHVL��7lVVl�YDLKHHVVD�YHGHWllQ�NDWVDXNVHQ� MRKWRSll�
W|NVHW�� MRWND�SHUXVWXYDW�PXNDDQ�K\YlNV\WW\LKLQ� WXWNLPXNVLLQ��6\QWHHVL�YRL�
GDDQ�VXRULWWDD�HUL�WDYRLQ��7LODVWROOLVHVVD�PHWD�DQDO\\VLVVl�HPSLLULQHQ�SHUXV�
PDWHULDDOL�VDDYXWHWXLVWD�YDLNXWXNVLVWD��MRND�RQ�NHUlWW\�\NVLWWlLVLVWl�WXWNLPXN�
VLVWD�� PXXQQHWDDQ� MD� WLOLWHWllQ� WLODVWROOLVHQ� YDLNXWXVVXXUHHQ� �HIIHFW� VL]H��
PXRGRVVD��3HUXVPDWHULDDOLQ� OXRQQH� UDWNDLVHH� VHQ��RQNR�PDKGROOLVWD� MD� OXR�
WHWWDYDD�YLHGl�OlSL�PHWD�DQDO\\VL��
�
.DWVDXNVHQ� XONRLQHQ� WDUNDVWXV�� 7DUNDVWXVPHQHWWHO\VVl� VXRVLWHOODDQ� Nl\�
WHWWlYlNVL�DVLDQWXQWLMRLWD��MRWND�HLYlW�ROH�ROOHHW�PXNDQD�NDWVDXNVHQ�YDOPLVWH�
OXVVD�� 7lPl� RQ� QRUPDDOL�� VllQQ|OOLQHQ�PHQHWWHO\� HVLPHUNLNVL� &RFKUDQH� MD�
&DPSEHOO��YHUNRVWRMHQ�WDKROOD��
�
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.LUMDOOLVHQ� UDSRUWLQ� ODDWLPLQHQ��.RVND� WXWNLMDW� HLYlW� ROH� V\VWHPDDWWLVWHQ�
WLHWRNDWVDXVWHQ� SllNRKGHU\KPl�� WHKGllQ� XVHLQ� ODDMD� WRLPLWXNVHOOLQHQ� W\|��
MRWWD� UDSRUWWL� RQ� Nl\WWlMl\VWlYlOOLVHVVl� PXRGRVVD�� -RVNXV� DVLD� UDWNDLVWDDQ�
QLLQ��HWWl�WXRWHWDDQ�XVHDPSL�GRNXPHQWWL��7RLPLWXVW\|�RQ�WlUNHl�RVD�ODDMHP�
SDD�NRPPXQLNDDWLRVWUDWHJLDD��MRND�RQ�NDWVDXVWHQ�\PSlULOOl��
�
.LUMDOOLVXXVKDXLVWD� MD� ODDGXQWDUNDVWXNVHVWD� VDDGXQ� SHUXVPDWHULDDOLQ�
NlVLWWHO\� MD� HOHNWURQLQHQ� DUNLVWRLQWL��+DNXPHQHWWHO\� MD� DLQHLVWRQ� ODDGXQ�
WDUNDVWXV�WXRWWDD�VXXUHQ�PllUlQ�LQIRUPDDWLRWD��MRWD�HL�NDLNNHD�HVLWHWl�NLUMDO�
OLVHVVD�UDSRUWLVVD��7lOODLVHQ�LQIRUPDDWLRQ�DUNLVWRLQWL�KHOSRVWL�VDDWDYDDQ�PXR�
WRRQ� KHOSRWWDD� NDWVDXNVHQ� P\|KHPSll� SlLYLWWlPLVWl�� 0DWHULDDOLD� YRLGDDQ�
P\|V� K\|G\QWll�� NXQ� ODDGLWDDQ� NDWVDXNVLD� MROWDNLQ� OlKHLVHOWl� DLKHDOXHHOWD��
,QIRUPDDWLRQ�VlLO|PLVHQ� WXOLVL� WDSDKWXD� ULQQDQ�NDWVDXNVHQ�YDOPLVWXVSURVHV�
VLQ�DLNDQD��.DQVDOOLVHW�RUJDQLVDDWLRW��MRLGHQ�WHKWlYlQl�RQ�WXRWWDD�V\VWHPDDW�
WLVLD� WLHWRNDWVDXNVLD�� UDNHQWDYDW� HOHNWURQLVLD� WLHWRNDQWRMD�� MRLKLQ� NHUlWllQ�
WlOODLVWD�LQIRUPDDWLRWD��.XQ�VRSLYDD��WXOLVL�LQIRUPDDWLR�VLLUWll�YDVWDDYLLQ�WLH�
WRNDQWRLKLQ��MRLWD�&RFKUDQH�MD�&DPSEHOO��YHUNRVWRW�\OOlSLWlYlW��6LLQl�WDSDXN�
VHVVD��MRV�WLHWRNDWVDXV�WHKGllQ�QlLGHQ�RUJDQLVDDWLRLGHQ�NHK\NVHVVl��KXROHKWLL�
NDWVDXNVLD� WHNHYLHQ� U\KPLHQ� \KWHLQHQ� NRRUGLQDDWWRUL� LQIRUPDDWLRQ� NlVLWWH�
O\VWl��
�
6\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ� SlLYLWWlPLQHQ��7HKWlYllQ� OHYLWWll� WLHWRD�
SllW|NVHQWHNLM|LOOH�� DPPDWWLODLVLOOH� MD� SDOYHOXMHQ� Nl\WWlMLOOH� OLLWW\\� \OHLVHVWL�
P\|V�NDWVDXVWHQ�SlLYLW\V�� MD� WDUNDVWXVWHKWlYl��6H��NXLQND�VXXUWD�SDQRVWXVWD�
WlPl�YDDWLL��ULLSSXX�XXGHQ�WXWNLPXNVHQ�PllUlVWl�DODOOD��&RFKUDQH�MD�&DPS�
EHOO� �YHUNRVWRMHQ� WDKROOD� NDWVDXVWHQ� WDUNDVWXVWHKWlYl� S\ULWllQ� UDNHQWDPDDQ�
NDWVDXVU\KPLHQ�WRLPLQQDQ�VLVllQ��
�
7LHGRQ�NRPPXQLNRLQWL��7LHGRQ�MDWNXYD�NRPPXQLNRLQWL�NRKGHU\KPLOOH�RQ�
NDWVDXNVLD� WHNHYLHQ�RUJDQLVDDWLRLGHQ� ODDMD� MD� UDWNDLVHYD� WHKWlYl��7LHGRQ� OH�
YLWWlPLV�� WDL� NRPPXQLNRLQWLYDLKHHQ� VXXQQLWWHOX� MD� YDOPLVWHOX� WXOHH� DORLWWDD�
YDUKDLQ�MD�VH�WXOHH�LQWHJURLGD�NDWVDXNVHQ�NRNR�YDOPLVWXVSURVHVVLLQ���
�
����'LDORJLPXRWRMD�SDOYHOXMHQ�Nl\WWlMLHQ�NDQVVD�
�
,06�SLWll�QHOMlWWl�WHKWlYllQVl��OHYLWWll�WLHWRD�MD�WXNHD�Ql\WW||Q�SHUXVWXYLHQ�
W\|PHWRGLHQ�Nl\WW||QRWWRD��HULWWlLQ�UDWNDLVHYDQD�LQVWLWXXWLQ�URROLQ�MD�PHQHV�
W\NVHQ�NDQQDOWD��,QVWLWXXWLQ�NRPPXQLNDDWLRVWUDWHJLD�ROL�WlWl�UDSRUWWLD�NLUMRL�
WHWWDHVVD�YLHOl�NHKLWWHLOOl�HLNl�VHQ�ZZZ�VLYXLOWD�ROOXW�DVLDD�NRVNHYDD�PDWHUL�
DDOLD� VDDWDYLOOD�� 6LYXLOOH� RQ� OLVWDWWX� &86LQ�,06Q� WXWNLPXVUDSRUWWHMD� MD��
\KWHLVW\|NXPSSDQHLGHQ� NLUMRLWWDPLD� DUWLNNHOHLWD� �KWWS����
ZZZ�VRFLDOVW\UHOVHQ�VH�2PB6RV�RUJDQLVDWLRQ�,06���� 7RWHXWWDDNVHHQ� WHKWl�
YllQVl�LQVWLWXXWWL�S\UNLL�DNWLLYLVHVWL�WHNHPllQ�\KWHLVW\|Wl�SDOYHOXMHQ�Nl\WWl�
MLHQ� MD�QlLGHQ�RPDLVWHQ��VRVLDDOLDODQ�DPPDWWLODLVWHQ� MD�SllW|NVHQWHNLM|LGHQ��
YDOWLRQ�RUJDQLVDDWLRLGHQ��HUL� WDVRQ�NRXOXWXVYLUDQRPDLVWHQ�VHNl� WXWNLMD\KWHL�
V|Q� MD� SDLNDOOLVWHQ� WXWNLPXV�� MD� NHKLW\VRUJDQLVDDWLRLGHQ� NDQVVD�� ,QVWLWXXWLQ�
WDYRLWWHHQD�RQ�



� ���

•� NHKLWWll� GLDORJLPXRWRMD� SDOYHOXMHQ� Nl\WWlMLHQ� MD� QlLGHQ� HGXVWDMLHQ�
NDQVVD� YDKYLVWDDNVHHQ� Nl\WWlMlQlN|NXOPDQ� PXNDDQRWWRD� VHNl� Nl\�
WlQQ|Q�W\|QWHNLM|LGHQ�NDQVVD�KXRPLRLGDNVHHQ�SDLNDOOLVHVWL�V\QW\QHHW�
MD�NDQVDOOLVHVWL�NLLQQRVWDYDW�NHKLW\VDORLWWHHW��

•� WDUMRWD� LQVWLWXXWLQ� WHKWlYlQ�NDQQDOWD� UHOHYDQWWLD� WXNHD�NRXOXWXVPDWH�
ULDDOLQ�MD�NRXOXWXNVHQ�PXRGRVVD��VHNl�

•� PXXWRLQ�DNWLLYLVHVWL�OHYLWWll�WLHWRD�LQVWLWXXWLQ�WRLPLQWD�DOXHHOOD��
,06Q� NRPPXQLNDDWLRWHKWlYlQ� WDYRLWWHHQD� RQ� P\|WlYDLNXWWDD� VLLKHQ�� HWWl�
VRVLDDOLDODQ�DPPDWWLODLVHW�WXQWHYDW�MD�YRLYDW�WDUYLWWDHVVD�Nl\WWll�UHOHYDQWWLD��
WLHWHHOOLVHVWL�DQNNXURLWXD�WLHWRD�Nl\WlQQ|Q�DPPDWWLW\|Q�WXNHQD��,06Q�MRKWR�
U\KPl��,06�������OXRQQHKWLL�NRPPXQLNDDWLRWHKWlYlQ�RVD�DOXHLWD�LQVWLWXXWLQ�
W\|WHKWlYlNXYDXNVHVVDDQ�VHXUDDYDVWL���
�
3LWNlNHVWRLVWHQ� VXKWHLGHQ� NHKLWWlPLQHQ� UHOHYDQWWLHQ� NRKGHU\KPLHQ� NDQVVD��
,06� WXOHH� LGHQWLILRLPDDQ� SllDVLDOOLVHW� NRKGHU\KPlQVl� MD� NHKLWWlPllQ� \K�
WHLVW\|�� MD� WXNLPXRWRMD� NRKGHU\KPLHQ� WRLYHLGHQ� PXNDLVHVWL� VLNlOL�� NXQ� RQ�
N\VH�LQVWLWXXWLQ�WHKWlYlDOXHHVWD��,06�WXOHH�NHKLWWlPllQ�PHNDQLVPHMD��MRLOOD�
VH�S\V\\�DMDQ�WDVDOOD�HUL�NRKGHU\KPLHQ�YDOPLXGHVWD��KDOXVWD�MD�N\Y\VWl�DN�
WLLYLVHVWL�W\|VNHQQHOOl�WLHWRSHUXVWDLVHQ�VRVLDDOLW\|Q�HWHHQ��,06�XVNRR�NRKGH�
U\KPlNRQWDNWLHQ�OLVllYlQ�OlSLO\|QQLQ�PDKGROOLVXXWWD�NDKGHOOD�WDYDOOD��WXRW�
WHHW�YRLGDDQ�PXNDXWWDD�N\V\QWllQ�VLWHQ��HWWl�QH�WXOHYDW�NRKGHU\KPLOOH�UHOH�
YDQWLPPLNVL��VDPDOOD�NXQ�NRQWDNWLW�KHUlWWlYlW�NLLQQRVWXVWD�MD�OXRYDW�N\V\Q�
Wll��,06Q�WDYRLWWHHQD�RQ�OLVlNVL�NHKLWWll�PHNDQLVPHMD��MRLOOD�LQVWLWXXWWL�VHX�
UDD�MD�SDUDQWDD�WHKWlYllQVl��HQQHQ�NDLNNHD�WLHGRQ�MD�WXRWWHLGHQ�OHYLWWlPLVWl��
�
6WUDWHJLVHW� DOOLDQVVLW� UHOHYDQWWLHQ� WRLPLMRLGHQ� NDQVVD��0RQHW� SRWHQWLDDOLVHW�
NRKGHU\KPlW�WHNHYlW�VDPDQDLNDLVHVWL�YlOWWlPlWW|PlNVL�SULRULVRLGD�MD�V\YHQ�
Wll�NRQWDNWHMD�WLHWW\MHQ�U\KPLHQ�NDQVVD��,06Q�WDYRLWWHHQD�RQ�UDNHQWDD�SLWNl�
NHVWRLVHPSLD� DOOLDQVVHMD� QlLGHQ� U\KPLHQ� NDQVVD� MD� UDNHQWHLWD� LQIRUPDDWLRQ�
OHYLWWlPLVHHQ� MD� WLHGRQ�K\|G\QWlPLVHHQ��7lOODLVLD� UDNHQWHLWD�YRLGDDQ� OXRGD�
HVLPHUNLNVL�RVDDPLVNHVNXNVLHQ��)R8�HQKHWHU��NDQVVD�VHNl�PXLQD�DOXHHOOLVL�
QD� MD� SDLNDOOLVLQD� UDNHQWHLQD�� 0\|V� SLWNlNHVWRLVHW� DOOLDQVVLW� PXLGHQ� 3RK�
MRLVPDLGHQ� MD� HXURRSSDODLVWHQ� RUJDQLVDDWLRLGHQ� NDQVVD� WXOHYDW� N\VHHVHHQ�
VHNl�\KWHLVW\|�&DPSEHOO��YHUNRVWRQ�NDQVVD��
�
-XONDLVXWRLPLQWD�� ,06Q� MXONDLVXWRLPLQWDD� WXOHH� OHLPDWD� NRUNHD� WLHWHHOOLQHQ�
ODDWX� MD�Nl\WWlMl\VWlYlOOLV\\V� MD�VH� WXOHH�PXRWRLOOD�\KWHLVW\|VVl�UHOHYDQWWLHQ�
NRKGHU\KPLHQ� NDQVVD�� -XONDLVXW� MD� QLLGHQ� NRRVWHHW� WHKGllQ� KHOSSRNl\WW|L�
VLNVL� MD� K\|G\QQHWWlYLNVL� YLLPHDLNDLVLPPDQ� WHNQLLNDQ� DYXOOD�� HVLP�� NRNR�
WHNVWHLQl� LQVWLWXXWLQ� ZZZ�VLYXLOOD�� -XONDLVXW� YRLGDDQ� RVLWWDLQ� ODDWLD� RPLQD�
MXONDLVXVDUMRLQDDQ� MD� RVLWWDLQ� \KWHLVW\|VVl� NXVWDQWDMDQ� MD�WDL� PXLGHQ� LQVWL�
WXXWWLHQ�� NXWHQ� \OLRSLVWRMHQ� MD� NRUNHDNRXOXMHQ� NDQVVD�� 2Q�P\|V� VRYHOLDVWD�
UllWlO|LGl� HUL� MXONDLVXPXRWRMD� HUL� NRKGHU\KPLOOH�� 6DPDQ� WLHWRNDWVDXNVHQ�
VLVlOW|�YRLGDDQ�MXONDLVWD�HUL�PXRGRLVVD�HUL�NRKGHU\KPLOOH��
�
.RXOXWXV�� MD�LQIRUPDDWLRDNWLYLWHHWWHMD��,06OOl�HL�ROH�NRXOXWXVWHKWlYll�� MRND�
ROLVL� NRKGLVWHWWX� NRKGHU\KPLOOH�� ,QVWLWXXWWL� WXOHH� NXLWHQNLQ� LWVH� WDL� PXLGHQ�
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WRLPLMRLGHQ� NDQVVD� \KWHLVW\|VVl� WXRWWDPDDQ� WLHWW\Ml� NRXOXWXVDNWLYLWHHWWHMD�
Ql\WW||Q� SHUXVWXYDQ� VRVLDDOLW\|Q� DOXHHOOD�� 1H� YRLYDW� ROOD� WLHWRNDWVDXNVLLQ�
OLLWW\Yll� RSDVWXVWD�� NRXOXWXVSDNHWWHMD� VWDQGDUGRLGXQ� DUYLRLQQLQ� Nl\WW||Q��
SHGDJRJLVWD� WXNHD� WXWNLPXNVHQ� WLODDMLOOH�� WXWNLPXVNDWVDXNVLOOH� MQH�� ,QVWLWXX�
WLQ�ZZZ�VLYXMD�� XXWLVOHKWHl� MD� NRKGHU\KPLOOH� VXXQQDWWXMHQ� LQIRUPDDWLRSDO�
YHOXMHQ�NRVNHYDW�SHULDDWWHHW�ROLYDW�YDOPLVWHLOOD�V\NV\OOl�������
�
�
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��(33,�&(175(�
����7XWNLPXVWLHWRD�WHUYH\V��MD�NRXOXWXVSROLWLLNDQ�UHVXUVVLNVL�
�
(33,�NHVNXV�� 7KH� (YLGHQFH� IRU� 3ROLF\� DQG� 3UDFWLFH� ,QIRUPDWLRQ� DQG� &R�
RUGLQDWLQJ�&HQWUH� �KWWS���HSSL�LRH�DF�XN��� SHUXVWHWWLLQ� YXRQQD� ����� NHKLWWl�
PllQ�V\VWHPDDWWLVWD�OlKHVW\PLVWDSDD�VRVLDDOLVLD�LQWHUYHQWLRLWD�NRVNHYDQ�WXW�
NLPXNVHOOLVHQ�Ql\W|Q�RUJDQLVRLQWLD�MD�DUYLRLQWLD�YDUWHQ��.HVNXV�RQ�RVD�/RQ�
WRRQ� \OLRSLVWRQ� NRXOXWXVWXWNLPXNVHQ� LQVWLWXXWLVVD� �,QVWLWXWH� RI� (GXFDWLRQ��
KWWS���LRHZHEVHUYHU�LRH�DF�XN�LRH�LQGH[�KWPO�� WRLPLYDD� VRVLDDOLWLHWHHOOLVWl�
WXWNLPXV\NVLNN|l��6RFLDO�6FLHQFH�5HVHDUFK�8QLW��MD�VLLQl�W\|VNHQWHOHH�QRLQ�
���KHQJHQ�KHQNLO|NXQWD��6HQ�WRLPLQWDD�UDKRLWWDYDW�XVHDW�PLQLVWHUL|W��
�
.HVNXNVHQ�W\|�MD�MXONDLVXW�NXWVXYDW�WHUYH\V��MD�NRXOXWXVSROLWLLNDQ�KDUMRLWWD�
MLD��DODQ�W\|QWHNLM|LWl�MD�SDOYHOXLGHQ�Nl\WWlMLl�NHVNXVWHOXXQ�VLLWl��PLWHQ�OLVlWl�
WXWNLMRLGHQ�W\|Q�PHUNLW\VWl�Nl\WlQQ|Q�NDQQDOWD�MD�PLWHQ�Nl\WWll�WXWNLPXVWX�
ORNVLD�� .HVNXNVHQ� WDYRLWWHHQD� RQ� WXRWWDD� WXWNLPXNVHOOLVWD� Ql\WW|l� V\QWH�
WLVRLYLD� NDWVDXNVLD�� NHKLWWll� PHWRGRORJLRLWD� HULW\\SSLVWHQ� WXWNLPXVWHQ� V\V�
WHPDDWWLVWD� DUYLRLQWLD� YDUWHQ� VHNl� KHOSRWWDD� Nl\WWlMLHQ� RVDOOLVWXPLVWD� WLHGRQ�
DUYLRLQQLQ�MD�OHYLWWlPLVHQ�SURVHVVHLKLQ��.HVNXV�RQ�RWWDQXW�NHVNHLVHNVL�KDDV�
WHHNVHHQ� SDLNDQWDD�� DUYLRLGD� MD� V\QWHWLVRLGD�PXXQNLQODLVWD� WXWNLPXVWD� NXLQ�
SHONlVWllQ� LQWHUYHQWLRWXWNLPXNVLD�� MRLWD� WXWNLPXVNDWVDXNVHW� SHULQWHLVHVWL�
DUYLRLYDW�� .HVNXNVHQ� W\|� MDNDDQWXX� NROPHHQ� WRLVLLQVD� N\WNH\W\YllQ� RVD�
DOXHHVHHQ��
�
7XWNLPXVQl\WW|� NRXOXWXVNLUMDVWRVVD�� .HVNXNVHQ� WDYRLWWHHQD� RQ� WDUMRWD�
NHVNLWHWW\�ZZZ�SRKMDLQHQ�UHVXUVVL�NRXOXWXVDODQ�WXWNLPXVNDWVDXVWHQ�WHNLM|LO�
OH� MD� NDWVDXVWHQ� Nl\WWlMLOOH�� .HVNXV� MXONDLVHH� QlLOOl� ZZZ�VLYXLOOD� NRXOX�
WXVDODQ� V\VWHPDDWWLVLD� WXWNLPXVNDWVDXNVLD�� MRLWD� WHNHYlW� NHVNXNVHQ� WXNHPDW�
U\KPlW� �5HYLHZ�*URXSV��� VHNl� WDUMRDD� W\|NDOXMD� MD� WLHWRNDQWRMD� NDWVDXNVLD�
WHNHYLOOH��7RLPLQWDD�UDKRLWWDD�SllDVLDVVD�(QJODQQLQ�RSHWXVPLQLVWHUL|��
�
7HUYH\GHQ� HGLVWlPLQHQ�� .HVNXNVHQ� W\|� WHUYH\GHQ� HGLVWlPLVHQ� DOXHHOOD�
SDLQRWWXX� WHUYH\GHQ� HGLVWlPLVHHQ� NRXOXWXNVHQ� DYXOOD�� 7\|� VLVlOWll� V\VWH�
PDDWWLVLD� WXWNLPXVNDWVDXNVLD�� LQIRUPDDWLRQ�� UHVXUVVLHQ� MD� NRXOXWXNVHQ� WDU�
MRQWDD�Ql\WW|SRKMDLVHOOH�WHUYH\GHQ�HGLVWlPLVHOOH��RVDOOLVWXPLVWD�NDQVDLQYlOL�
VHQ�&RFKUDQH� �\KWHLVW\|YHUNRVWRQ� WRLPLQWDDQ� MRKWDPDOOD� YHUNRVWRQ� WHUYH\�
GHQ� HGLVWlPLVHQ� MD� MXONLVHQ� WHUYH\GHQ� DOXHWWD� VHNl� WXWNLPXVRKMHOPDQ�� MRND�
DUYLRL� +,9�Q� HVWlPLVHHQ� WlKWllYLl� NRXOXWXVLQWHUYHQWLRLWD� (WHOl�$IULNDVVD��
7RLPLQWDD�UDKRLWWDD�(QJODQQLQ�WHUYH\VPLQLVWHUL|��
�
1lN|NXOPDW�MD�RVDOOLVWXPLQHQ��.HVNXV�NHKLWWll�PHWRGHMD�MD� WDUMRDD�WXNHD�
SDOYHOXMHQ�Nl\WWlMLHQ�QlN|NXOPDQ�MD�RVDOOLVWXPLVHQ�KXRPLRLPLVHNVL�WHUYH\�
GHQ�DODQ�WXWNLPXNVHQ�WLODXNVHVVD�MD�RSDVWXNVHVVD�VHNl�WXWNLPXVWXORVWHQ�Nl\�
W|VVl�SllW|NVHQWHRVVD��2KMHOPD�WXWNLL�Nl\WWlMLHQ�QlN|NXOPDD�WXWNLPXVQl\W�
W||Q�MD��SURVHVVLLQ�VHNl�Nl\WWlMLHQ�RVDOOLVWXPLVWD�Ql\WW||Q�SHUXVWXYDDQ�Sll�
W|NVHQWHNRRQ�� 7XWNLPXNVHOOLVHQ� Ql\W|Q� Nl\WW|l� SllW|NVHQWHRVVD� WXWNLWDDQ�
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KHQNLO|NRKWDLVHQ�MD�SHUKH�HOlPlQ��SDOYHOXLGHQ�VXXQQLWWHOXQ��WRLPLQWDSROLWLL�
NDQ�MD�WXWNLPXNVHQ�DOXHLOOD���
����7XWNLPXVNDWVDXNVLD�LQWHUYHQWLRLGHQ�YDLNXWXNVLVWD�MD�
Nl\WWlMLHQ�NRNHPXNVLVWD�
.lVLW\V�Ql\W|VWl�
�
(33,�NHVNXNVHQ� W\|�NHVNLWW\\� WXWNLPXVWLHWRD� V\QWHWLVRLYLHQ� V\VWHPDDWWLVWHQ�
WXWNLPXVNDWVDXVWHQ� WXRWWDPLVHHQ��.HVNXV� QlNHH� WXWNLPXVWLHGRQ� URROLQ� Sll�
W|NVHQWHRVVD�MD�WRLPLQQDQ�RVDQD�SDUHPPLQNLQ�LQIRUPDWLLYLVHQD�MD�YDODLVHYD�
QD� NXLQ� HKGRWWRPDQD� SHUXVWDQD�� 7XWNLPXVQl\WW|� QlKGllQ� YDLQ� \KWHQl� UH�
VXUVVLQD�PXLGHQ�UHVXUVVLHQ�MRXNRVVD��NXQ�SllW|NVLl�WHKGllQ��7XWNLPXVWLHGRQ�
K\|G\QWlMl�QlKGllQ�WXWNLPXNVHQ�NllQWlMlQl�WDL�WXONLWVLMDQD�MRVVDNLQ�WLHW\VVl�
NRQWHNVWLVVD�WLHWW\l�WDUNRLWXVWD�YDUWHQ��.DWVDXVWHQ�Nl\WWlMLHQ�PXNDDQRWWR�RQ�
NHVNHLQHQ� SHULDDWH� NHVNXNVHQ� V\VWHPDDWWLVWHQ� WXWNLPXVNDWVDXVWHQ� WXRWWDPL�
VHVVD��.l\WWlMlW� S\ULWllQ� RWWDPDDQ�PXNDDQ� NDWVDXVSURVHVVLQ� HUL� YDLKHLVLLQ��
NRVND�NDWVDXVWHQ�RQ� WDUNRLWXV� V\QWHWLVRLGD� WLHWRD�HQQHQ�NDLNNHD�SllW|NVHQ�
WHRQ�MD�WRLPLQQDQ�WXHNVL��.DWVDXVWHQ�SRWHQWLDDOLVLD�Nl\WWlMLl�RYDW�HVLPHUNLNVL�
RSHWWDMDW�� NRXOXWXVMRKWDMDW�� SDLNDOOLV�� MD� NHVNXVKDOOLQQRQ� WRLPLMDW�� NRXOXWXV�
SDOYHOXMHQ� Nl\WWlMlW�� NRXOXWXVWXWNLMDW� MD� W\|QDQWDMDW�� �7KRPDV� 	� +DUGHQ�
�������
�
9LLPHDLNDLVLVVD� NDWVDXNVLVVDDQ� NHVNXV� RQ� RWWDQXW� KDDVWHHNVHHQ� HULW\LVHVWL�
VHQ�� HWWl� WXWNLPXVNDWVDXNVLVVD� V\QWHWLVRLGDDQ� HULODLVWHQ� WXWNLPXVDVHWHOPLHQ�
WXRWWDPDD�WLHWRD��6\VWHPDDWWLVLVVD�WXWNLPXVNDWVDXNVLVVD�RQ�SHULQWHLVHVWL�V\Q�
WHWLVRLWX� LQWHUYHQWLRLGHQ� YDLNXWWDYXXWWD� NRVNHYDD� WLHWRD� MD� NDWVDXNVLLQ� RQ�
VDOOLWWX� PXNDDQ� SllDVLDVVD� VDWXQQDLVWHWWXXQ� NRQWUROORLWXXQ� NRHDVHWHOPDDQ�
SHUXVWXYLD� WXWNLPXNVLD�� (33,�NHVNXV� SLWll� VDWXQQDLVWHWWXD� NRHDVHWHOPDD�
SDUKDLPSDQD� YDLKWRHKWRQD�� NXQ� KDOXWDQ� YDVWDXV� �PLNl� WRLPLL�� �
N\V\P\NVHHQ��.HVNXNVHQ�PXNDDQ�WDUYLWDDQ�NXLWHQNLQ�OLVlNVL�WLHWRD�LQWHUYHQ�
WLRLGHQ�NRKWHHQD�ROHYLHQ�LKPLVWHQ�QlNHP\NVLVWl�MD�NRNHPXNVLVWD�LQWHUYHQWL�
RLGHQ� VXXQQLWWHOXQ� MD� Nl\WW||QRWRQ� WXHNVL�� 7lOODLQHQ� ODDGXOOLQHQ� WXWNLPXV�
YRL� NRVNHD� LQWHUYHQWLRSURVHVVLQ� HUL� YDLKHLWD� MD� VH� YDVWDD� PXXQODLVLLQ� NXLQ�
�PLNl� WRLPLL�� �N\V\P\NVLLQ�� 1lNHP\NVLl� MD� NRNHPXNVLD� NRVNHYDD� WLHWRD�
VDDGDDQ�HVLP��KDDVWDWWHOX�� MD�NRKGHU\KPlPHQHWHOPlOOl��(UL� WXWNLPXVDVHWHO�
PLHQ�WXRWWDPDQ�WLHGRQ�V\QWHHVLOOl� WDUNRLWHWDDQ�VLWl��HWWl�HL�DLQRDVWDDQ�WHKGl�
V\QWHHVHMl�HULNVHHQ�HUL�DVHWHOPLHQ�WXRWWDPDVWD�WLHGRVWD��YDDQ�OLVlNVL�QlPl�HUL�
V\QWHHVLW�V\QWHWLVRLGDDQ��.V��7KRPDV�\P��������2DNOH\�������+DUGHQ�\P��
����������
�
�
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3URWRNROODQ�ODDWLPLQHQ�� �
3RWHQWLDDOLVHVWL�UHOHYDQWWLHQ�WXWNL�

PXVWHQ�LGHQWLILRLQWL�� �
5HOHYDQWWLHQ�WXWNLPXVWHQ�YDOLQWD�� �

$YDLQVDQDVWUDWHJLD�� �
'DWDQ�NHUllPLQHQ�MD�ODDGXQ�DUYL�

RLQWL�� �
6\QWHHVL�� �

7XORVWHQ�NRPPXQLNRLQWL�
�

.DWVDXVSURVHVVL�
�
(33,�NHVNXNVHQ�V\VWHPDDWWLVHW�WXWNLPXVNDWVDXNVHW�WXRWHWDDQ�SllDVLDVVD�QLLWl�
WHNHYLOOl� U\KPLOOl� �5HYLHZ�*URXSV���.DWVDXVWHQ� WXRWWDPLQHQ� WDSDKWXX� NHV�
NXNVHQ� MD� NDWVDXNVLD� WHNHYLHQ� U\KPLHQ� \KWHLVW\|Ql��.HVNXNVHQ� URROLQD� RQ�
KHOSRWWDD� MD� NRRUGLQRLGD� U\KPLHQ� W\|Wl�� 5\KPlW� RYDW� WDYDOOLVHVWL� NHVNLWW\�
QHHW� MRKRQNLQ� WLHWW\\Q� DLKHDOXHHVHHQ�� 5\KPLHQ� RQ� Nl\WlYl� OlSL� IRUPDDOL�
UHNLVWHU|LW\PLVSURVHVVL��MRND�WDSDKWXX�KDNHPXVWHQ�MD�YHUWDLVDUYLRLQQLQ��SHHU�
UHYLHZ��SHUXVWHHOOD��5\KPLHQ�HGHOO\WHWllQ�VLVlOO\WWlYlQ�WXWNLPXNVHQ�Nl\WWl�
MLHQ�QlN|NXOPDQ�NDWVDXVSURVHVVLQ�HUL�YDLKHLVLLQ��.HVNXNVHQ�MD�U\KPLHQ�Yl�
OLQHQ� W\|�QlKGllQ�NDKGHQVXXQWDLVHNVL�RSSLPLV�� MD�NHKLW\VSURVHVVLNVL�� MRVVD�
NXPSLNLQ�RVDSXROL� RSSLL� WRLVLOWDDQ��7lWl� WDUNRLWXVWD�YDUWHQ�NHVNXV� MlUMHVWll�
W\|SDMRMD�� MRLVVD�RYDW�PXNDQD�HUL�U\KPLHQ�HGXVWDMDW��VHNl�NHVNXNVHQ�MD� WLH�
W\Q� U\KPlQ� YlOLVLl� W\|SDMRMD�� MRLVVD� NlVLWHOOllQ� WDUNHPPLQ� MRWDNLQ� WLHWW\l�
NDWVDXVWD��
�
.DWVDXNVHQ� WHNHPLQHQ� NRRVWXX� HULODLVLVWD� YDLKHLVWD� MD� QLLVVl� Nl\WHWWlYLVWl��
NHVNXNVHQ�NHKLWWlPLVWl�PHWRGHLVWD��(UL�YDLKHLGHQ�MD�PHWRGLHQ�WDUNRLWXNVHQD�
RQ�WDDWD��HWWl�NHUlWWlYl�MD�V\QWHWLVRLWDYD�WLHWR�RQ�PDKGROOLVLPPDQ�OXRWHWWDYDD�
MD� NDWWDYDD�� .RNR� NDWVDXVSURVHVVLD� OlSlLVHYLl� SHULDDWWHLWD� RYDW� HNVSOLVLLWWL�
V\\V� MD� OlSLQlN\Y\\V��.HVNXV�RQ�NHKLWWlQ\W� NDWVDXVWHQ� WHNRD�YDUWHQ�ZZZ�
SRKMDLVHQ� W\|NDOXQ� �(33,�5HYLHZHU��� MRQND� DYXOOD� GDWDD� DQDO\VRLGDDQ� MD�
VlLO|WllQ��7lWl�UDSRUWWLD�NLUMRLWHWWDHVVD�RKMHOPD�VLVlOVL�\OL����QHQ�NDWVDXNVHQ�
GDWDW�� 2KMHOPDDQ� SllVHH� YDLQ� Nl\WWlMlWXQQXNVHQ� MD� VDODVDQDQ� DYXOOD�� MRWND�
DQQHWDDQ� NDWVDXNVLD� WHNHYLHQ� U\KPLHQ� MlVHQLOOH�� 2KMHOPD� PDKGROOLVWDD� VD�
PDQ�NDWVDXNVHQ� W\|VWlPLVSURVHVVLQ�PLVWl� SlLQ�PDDLOPDD� WDKDQVD��.HVNXN�
VHQ� VLYXLOWD�RQ� VDDWDYLOOD�P\|V�NDWVDXNVLD� WHNHYLHQ� U\KPLHQ�NlVLNLUMD� �5H�
YLHZ� &RPSDQLRQ��� MRND� RQ� NDWVDXVWHQ� VXXQQLWWHOXQ� MD� KDOOLQQDQ� ZZZ�
SRKMDLQHQ� W\|NDOX�� MRWD� Wl\WHWllQ� NDWVDXVSURVHVVLQ� HGLVW\HVVl�� 6H� VLVlOWll�
NDWVDXVSURVHVVLQ� HUL� XORWWXYXXNVLD� MD� YDLKHLWD� NRVNHYLD� N\V\P\NVLl�� MRWND�
WXOLVL� KXRPLRLGD� NDWVDXNVHQ� HGLVW\HVVl�� 1lPl� NRVNHYDW� PP�� NDWVDXNVHQ�
NRRUGLQRLQWLD��SURWRNROODQ�ODDWLPLVWD��NDWVDXNVHHQ�YDOLWWDYLHQ�UDSRUWWLHQ�KDO�
OLQWDD��WXWNLPXVWHQ�KDNXD��DYDLQVDQRMHQ�NDUWRLWXVWD��GDWDQ�NHUllPLVWl��WLHGRQ�
V\QWHWLVRLQWLD� MD� UDSRUWLQ� NLUMRLWWDPLVWD�� 6HXUDDYDVVD� NXYDWDDQ� (33,� �
NDWVDXVWHQ�WXRWWDPLVSURVHVVLQ�YDLKHHW��7KRPDV�	�+DUGHQ��������
�
3URWRNROODQ� ODDWLPLQHQ�� 3URWRNROOD� RQ�
NDWVDXNVHQ� PHWRGRORJLQHQ� VXXQQLWHOPD��
6H� WHKGllQ� \KWHLVW\|Ql� NDWVDXVWHQ�
Nl\WWlMlU\KPLHQ� NDQVVD�� 3URWRNROODVVD�
PllULWHOOllQ� NDWVDXNVHQ� WXWNLPXVN\V\�
P\V�MD�N\V\P\NVHQ�SHUXVWDQD�ROHYD�WHR�
ULD�� WXWNLPXVWHQ�PXNDDQRWWRD� MD�SRLVVXO�
NHPLVWD� NRVNHYDW� NULWHHULW� VHNl� NDWVDXN�
VHQ� HUL� YDLKHHW�� 3URWRNROOD� YHUWDLVDUYLRL�
GDDQ��SHHU�UHYLHZ��MD�VH�MXONDLVWDDQ�NXN�
VHQ�VLYXLOOD�SDODXWWHHQ�VDDPLVWD�YDUWHQ��
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�
.HVNXNVHQ� NRXOXWXNVHHQ� SDLQRWWXYLHQ� WXWNLPXVNDWVDXVWHQ� DLKHHW� RYDW� NRV�
NHQHHW� PP�� VXPPDWLLYLVHQ� DUYLRLQQLQ� YDLNXWXVWD� RSSLODLGHQ� RSSLPLVPRWL�
YDDWLRRQ��NRXOXQ�MRKWDPLVWDYDQ�YDLNXWXVWD�RSSLODVWXORNVLLQ��HULODLVWHQ�VWUDWH�
JLRLGHQ� YDLNXWXVWD� HUL� VXNXSXROWHQ� WDVD�DUYRLVWDPLVHHQ� DOD�DVWHHOOD� VHNl�
LQIRUPDDWLR��MD�NRPPXQLNDDWLRWHNQRORJLDQ�YDLNXWXVWD������YXRWLDLGHQ�RSSL�
ODLGHQ� OXNX�� MD� NLUMRLWXVWDLWRRQ�� 7HUYH\GHQ� HGLVWlPLVHHQ� SDLQRWWXYLD� WXWNL�
PXVNDWVDXNVLD� RYDW� ROOHHW� �����OXYXQ� DOXVVD� QXRUWHQ�PLHOHQWHUYH\WWl�� I\\�
VLVWl�DNWLLYLVXXWWD�MD�WHUYHLWl�V\|PLVWRWWXPXNVLD�VHNl�QlLGHQ�HVWHLWl� MD�QlLWl�
HGHVDXWWDYLD�WHNLM|LWl�NRVNHYD�NROPHQ�NDWVDXNVHQ�VDUMD��9DVWDDYD�NDWVDXVWHQ�
VDUMD�RQ�DORLWHWWX�ODSVLD�NRVNLHQ��
�
3RWHQWLDDOLVHVWL� UHOHYDQWWLHQ� WXWNLPXVWHQ� LGHQWLILRLQWL��.DWVDXNVHQ� DLKH�
DOXHHQ� WXWNLPXNVLD� KDHWDDQ�PDKGROOLVLPPDQ� NDWWDYDVWL� HULODLVLVWD� OlKWHLVWl��
%LEOLRJUDILVWHQ� WLHWRNDQWRMHQ�OLVlNVL� OlKWHLWl�YRLYDW�ROOD�HVLP��NlVLKDNX�OHK�
GLVWl��KHQNLO|NRKWDLVHW�NRQWDNWLW��,QWHUQHW�MD�HVLWWHHW��
�
5HOHYDQWWLHQ�WXWNLPXVWHQ�YDOLQWD��.XQ�WXWNLPXVN\V\P\NVHQ�NDQQDOWD�SR�
WHQWLDDOLVHVWL�UHOHYDQWWL�PDWHULDDOL�RQ�KDHWWX��YDOLWDDQ�PDWHULDDOLVWD�SURWRNRO�
ODVVD� PllULWHOW\MHQ� WXWNLPXVWHQ� PXNDDQRWWRD� MD� SRLVVXONHPLVWD� NRVNHYLHQ�
NULWHHULHQ�DYXOOD�UHOHYDQWWL�PDWHULDDOL�WDUNHPSDDQ�DQDO\\VLLQ��
�
$YDLQVDQDVWUDWHJLD��.XQ� UHOHYDQWWL� WXWNLPXVDLQHLVWR�RQ�KDQNLWWX�� OXRNLWHO�
ODDQ� WXWNLPXNVHW�NHVNXNVHQ�NHKLWWlPlQ�VWDQGDUGRLGXQ�\GLQDYDLQVDQDVWUDWH�
JLDQ�MD�N\VHLVHOOH�NDWVDXNVHOOH�PllULWHOWlYLHQ�VSHVLILHQ�DYDLQVDQRMHQ�DYXOOD��
6WUDWHJLD� OXRNLWWHOHH� WXWNLPXNVHW�PP�� WXWNLPXVW\\SLQ�� WDUNHPPDQ� DLKHDOX�
HHQ�� NRKGHSRSXODDWLRQ�� MD� LQWHUYHQWLRW\\SLQ�PXNDDQ��/XRNLWXVWLHGRW� WDOOHQ�
WXYDW� ELEOLRJUDILVHHQ� 5((/� �WLHWRNDQWDDQ� �5HVHDUFK� (YLGHQFH� LQ� (GXFDWLRQDO�
/LEUDU\���MRKRQ�RQ�SllV\�NHVNXNVHQ�VLYXLOWD���
�
'DWDQ� NHUllPLQHQ� MD� ODDGXQ� DUYLRLQWL��$YDLQVDQDVWUDWHJLDQ� MlONHHQ� WXW�
NLPXNVLVWD� NHUlWllQ� \NVLW\LVNRKWDLVHVWL� GDWDD� NHVNXNVHQ� NHKLWWlPlQ� YlOL�
QHHQ� DYXOOD� MD� WXWNLPXVWHQ� ODDWX� DUYLRLGDDQ� NHVNXNVHQ� ODDGXQ� DUYLRLQQLQ�
YLLWHNHK\NVHQ� DYXOOD��9lKLQWllQ� NDNVL� KHQNLO|l� VXRULWWDD� LWVHQlLVHVWL� GDWDQ�
NHUllPLVHQ� MD� ODDGXQ� DUYLRLQQLQ�� 7lPlQ� MlONHHQ� PDKGROOLVHW� HURDYXXGHW�
SRLPLWDDQ� MD� QLLVWl� NRHWHWDDQ� SllVWl� \KWHLV\PPlUU\NVHHQ�� .HUlWW\� WLHWR� MD�
ODDGXQ�DUYLRLQWL�WDOOHQWXYDW�(3,&�WLHWRNDQWDDQ��
�
7XWNLPXNVLVWD�NHUlWllQ�GDWDD�VWDQGDUGRLWXMHQ�OXRNNLHQ�MD�QLLGHQ�VLVlOWlPLHQ�
\NVLW\LVNRKWDLVWHQ� N\V\P\VWHQ� DYXOOD�� /XRNNLD� RYDW� PP�� WXWNLPXVW\\SSL�
�HVLP��SURVHVVLDUYLRLQWL��WXORVDUYLRLQWL���LQWHUYHQWLRW\\SSL��WHRUHHWWLQHQ�PDOOL��
WXWNLPXVSRSXODDWLR�MD�LQWHUYHQWLRSURVHVVLQ�NHKLWW\PLQHQ���
�
7XWNLPXVWHQ�ODDGXQ�DUYLRLQQLQ�VXKWHHQ�NHVNXNVHOOD�RQ�NDNVL�SllSHULDDWHWWD��
��� WXWNLPXVDVHWHOPDQ� RQ� VRYLWWDYD� NDWVDXNVHQ� WXWNLPXVN\V\P\NVHHQ� MD� ���
WXWNLPXVDVHWHOPDD� RQ� VRYHOOHWWX� Nl\WlQQ|VVl� NRUUHNWLVWL�� .HVNXNVHVVD� RQ�
NHKLWHWW\� RPLD� WXWNLPXNVHQ� ODDGXQ� DUYLRLQQLQ� SDWWHULVWRMD�� MRLWD� HVLWHOOllQ�
OLLWWHHVVl����
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�
6\QWHHVL�� 6\QWHHVLYDLKHHVVD� WXWNLPXVWHQ� WXORNVHW� DQDO\VRLGDDQ� NDWVDXNVHQ�
WXWNLPXVN\V\P\NVHQ� MD� NlVLWWHHOOLVHQ� YLLWHNHK\NVHQ� SRKMDOWD�� 6\QWHHVL� YRL�
ROOD� NYDQWLWDWLLYLQHQ� PHWD�DQDO\\VL�� MRVVD� WXWNLPXVWHQ� WXORNVHW� NHUlWllQ� MD�
DQDO\VRLGDDQ�WLODVWROOLVHQ�DQDO\\VLQ�DYXOOD��WDL�NYDOLWDWLLYLQHQ�QDUUDWLLYL��MRV�
VD� WXORNVHW� WHPDWLVRLGDDQ� MD� OXRNLWHOODDQ� VDQDOOLVHVWL��.DNVL� VWUDWHJLDD� HLYlW�
ROH�WRLVLDDQ�SRLV��6\QWHHVLVWl�MRKGHWDDQ�WDYDOOLVHVWL�VXRVLWXNVLD�WXWNLPXNVHOOH�
VHNl�Nl\WlQQ|Q�SllW|NVHQWHROOH�MD�WRLPLQQDOOH����
�
9LLPHLVLPPLVVl� NDWVDXNVLVVD� NHVNXV� RQ� RWWDQXW� WDYRLWWHHNVHHQ� V\QWHWLVRLGD�
VHNl� NRNHHOOLVHQ� YDLNXWWDYXXVWXWNLPXNVHQ� HWWl� ODDGXOOLVHQ�� HVLPHUNLNVL� LQ�
WHUYHQWLRLGHQ�NRKWHLQD�ROOHLGHQ� LKPLVWHQ�QlNHP\NVLl� MD�NRNHPXNVLD� HULWWH�
OHYlQ� WXWNLPXNVHQ� WXORNVLD�� (VLPHUNLNVL� 7KRPDVLQ� \P�� ������� NV�� P\|V�
7KRPDV�\P��������NDWVDXNVHQ�WXWNLPXVN\V\P\NVHQl�ROL��PLWl�WLHGHWllQ���
����YXRWLDLGHQ�ODVWHQ�WHUYHLGHQ�V\|PLVWRWWXPXVWHQ�HVWHLVWl�MD�VLWl�HGHVDXWWD�
YLVWD� WHNLM|LVWl���.DWVDXNVHHQ� HWVLWWLLQ� NDKGHQ� W\\SSLVLl� WXWNLPXNVLD�� NRQW�
UROORLWXMD��VDWXQQDLVWHWWXMD�MD�HL�VDWXQQDLVWHWWXMD�NRNHLWD��MRLVVD�WXWNLWWLLQ�ODV�
WHQ� WHUYHHQ�V\|PLVHQ�HGLVWlPLVHHQ� WlKWllYLHQ� LQWHUYHQWLRLGHQ�YDLNXWWDYXXW�
WD�� MD� ODDGXOOLVLD� WXWNLPXNVLD�� MRLVVD� WXWNLWWLLQ� ODVWHQ� RPLD� QlN|NXOPLD� MD�
\PPlUU\VWl��.DWVDXNVHVVD�WHKWLLQ�NROPH�HUL�V\QWHHVLl��(QVLQ�WHKWLLQ�NRNHHO�
OLVWHQ� YDLNXWWDYXXVWXWNLPXVWHQ� PHWD�DQDO\\VL� V\QWHWLVRLPDOOD� WXWNLPXVWHQ�
YDLNXWXVVXXUHHW��7RLVHVVD�V\QWHHVLVVl� ODDGXOOLVWHQ� WXWNLPXVWHQ� WXORNVHW�DQD�
O\VRLWLLQ�WHPDDWWLVHQ� WHNVWLDQDO\\VLQ�PXRGRVVD��$QDO\\VLQ� WDUNRLWXNVHQD�ROL�
SllWHOOl�ODVWHQ�QlNHP\NVLVWl�WHUYHHOOLVHQ�V\|PLVHQ�HVWHLWl�MD�VLWl�HGHVDXWWD�
YLD�WHNLM|LWl�VHNl�LGHRLWD�WHKRNNDLGHQ�LQWHUYHQWLRLGHQ�SRKMDNVL��.ROPDQQHV�
VD�V\QWHHVLVVl�ODDGXOOLVHQ�V\QWHHVLQ�WXORNVLD�Nl\WHWWLLQ�\KGLVWlPllQ�WXORNVLD�
NRQWUROORLGXLVWD� NRNHLVWD� MD� ODDGXOOLVLVWD� WXWNLPXNVLVWD�� 6\QWHHVLVWl� OXRWLLQ�
PDWULLVL��MRND�NXYDVL�HVWHLWl�MD�HGHVDXWWDYLD�WHNLM|LWl�VHNl�LPSOLNRL�VXRVLWXN�
VLD� WDUNDVWHOWXMD� MD� DUYLRLWXMD� LQWHUYHQWLRLWD� YDVWDDQ�� +DUGHQ� \P�� NXYDDYDW�
DUWLNNHOLVVDDQ� $SSO\LQJ� V\VWHPDWLF� UHYLHZ� PHWKRGV� WR� VWXGLHV� RI� SHRSOH
V�
YLHZV��DQ�H[DPSOH�IURP�SXEOLF�KHDOWK�UHVHDUFK��������WDUNHPPLQ��PLOODLVLQ�
PHQHWHOPLQ�NHVNXNVHQ�NDWVDXNVLVVD�RQ�V\QWHWLVRLWX�ODDGXOOLVLD��LQWHUYHQWLRL�
GHQ�NRKWHLQD�ROOHLGHQ� LKPLVWHQ�QlNHP\NVLl� MD�NRNHPXNVLD�NRVNHYDD� WXWNL�
PXNVLD������
�
7XORVWHQ�NRPPXQLNRLQWL��.DWVDXNVHVWD� ODDGLWDDQ� UDSRUWWL�� MRND� OlKHWHWllQ�
YHUWDLVDUYLRLWDYDNVL��$UYLRLMDW�NRPPHQWRLYDW�PP��Nl\WWlMLHQ�RVDOOLVWDPLVWD��
NDWVDXNVHQ� WDUSHHOOLVXXWWD� HUL� Nl\WWlMlU\KPLOOH��PHWRGLHQ� VRSLYXXWWD�� UDSRU�
WRLQQLQ�VHONH\WWl�MD�VLWl��YRLGDDQNR�UDSRUWWL�MXONDLVWD�NHVNXNVHQ�YLUWXDDOLVHV�
VD� NLUMDVWRVVD� �5((/��� .LUMDVWRVVD� MXONDLVWDDQ� P\|V� NDWVDXNVHQ� Nl\WWlMLHQ�
NLUMRLWWDPDW�MD�Nl\WWlMLOOH�WDUNRLWHWXW�WLLYLVWHOPlW�NDWVDXNVHVWD��.l\WWlMLOOl�RQ�
P\|V�PDKGROOLVXXV� UHDDOLDLNDLVHHQ� NDWVDXNVHQ� WXORNVLD� MD� NDWVDXVSURVHVVLD�
NRVNHYDDQ� NHVNXVWHOXXQ�� .DWVDXVSURVHVVHLVWD� NHUW\YlQ� GDWDQ� VlLO\WWlPLQHQ�
WLHWRNDQQRLVVD�PDKGROOLVWDD�NDWVDXVWHQ�KHOSRQ�SlLYLWWlPLVHQ��
�
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����:ZZ�SRKMDLVLD�W\|NDOXMD�MD�WLHWRSDQNNHMD�
�
(33,�NHVNXNVHQ� WXRWWHLWD� RYDW� HULODLVHW�ZZZ�SRKMDLVHW� W\|NDOXW� V\VWHPDDW�
WLVWHQ�NLUMDOOLVXXVNDWVDXVWHQ�WHNRD�YDUWHQ�MD�WLHWRSDQNLW�VHNl�MRNR�NHVNXNVHV�
VD� WHKG\W� WDL� XONRLVHVWL� WHKG\W� V\VWHPDDWWLVHW� NLUMDOOLVXXVNDWVDXNVHW�� (3,&� �
WLHWRNDQWD� VLVlOWll� NDNNLHQ� NHVNXNVHQ� WXRWWDPLHQ� V\VWHPDDWWLVWHQ� WXWNLPXV�
NDWVDXVWHQ�GDWDQ��
�
7XWNLPXVQl\WW|� NRXOXWXVNLUMDVWRVVD� �VLYXVWROWD� RQ� ODGDWWDYLVVD� NHVNXNVHQ�
DLKHDOXHHOWD� WXRWWDPDW� V\VWHPDDWWLVHW� WXWNLPXVNDWVDXNVHW� �KWWS����
HSSL�LRH�DF�XN�(33,:HE�KRPH�DVS["	SDJH �UHHO�UHYLHZV�KWP���6LYXVWRQ�HL�
MXONLQHQ� DOXH� NRRVWXX� NDWVDXVWHQ� KDOOLQQDQ� UHVXUVVLVWD�� 6LYXVWROWD� VDDWDYLD��
V\VWHPDDWWLVWHQ�NLUMDOOLVXXVNDWVDXVWHQ� WHNRD� WXNHYLD� W\|NDOXMD�RYDW�DYDLQVD�
QDVWUDWHJLD��GDWDQ�NHUllPLVHQ�SllSHULDDWWHHW�MD�NDWVDXNVLD�WHNHYLHQ�U\KPLHQ�
NlVLNLUMD��6LYXVWROWD�RQ�P\|V�SllV\�NDKWHHQ�NRXOXWXVDODQ�WLHWRNDQWDDQ���
�

5((/� �5HVHDUFK� (YLGHQFH� LQ� (GXFDWLRQDO� /LEUDU\�� VLVlOWll� NHVNXNVHQ� NDW�
VDXVSURVHVVHLVVD�DYDLQVDQRLQ�NRRGDWXW��\OL������WXWNLPXNVHQ�YLLWWHHW��
(33,�&HQWUH�GDWDEDVH�RI�8.�+LJKHU�(GXFDWLRQ��+(��3HUVRQDO�'HYHORSPHQW�
3ODQQLQJ��3'3��HYDOXDWLRQ�VWXGLHV��7LHWRNDQWD�VLVlOWll�\NVLW\LVNRKWDLVWD�WLH�
WRD�DUYLRLQWLWXWNLPXNVLVWD�� MRWND�RQ�WHKW\�NRUNHDNRXOXWXNVHQ�DOXHHOOD�KHQNL�
O|NRKWDLVHQ� NHKLW\NVHQ� VXXQQLWWHOXD� NRVNLHQ�� 7LHWRD� RQ� VDDWDYLOOD� \OL� ���
PXXWWXMDQ�RVDOWD��NXWHQ�VXXQQLWWHOXQ�SLLUWHHW��RWDQWD��NRQWHNVWL�MD�WXWNLPXVWX�
ORNVHW��

�
.HVNXNVHQ�WHUYH\GHQ�HGLVWlPLVHQ�RVD�DOXHHQ�VLYXLOWD�RQ�ODGDWWDYLVVD�DOXHHO�
OD� WHKG\W� V\VWHPDDWWLVHW� WXWNLPXVNDWVDXNVHW� �KWWS���HSSL�LRH�DF�XN��
(33,:HE�KRPH�DVS["SDJH �KS�UHYLHZV�KWP��� 6LYXLOWD� RQ� SllV\� NROPHHQ�
NHVNXNVHQ�WLHWRNDQWDDQ��
�

%LEOLR0DS� RQ� NHVNXNVHQ� ELEOLRJUDILQHQ� WLHWRSDQNNL�� MRND� VLVlOWll� \OL� �����
WHUYH\GHQ� HGLVWlPLVHQ� DOXHHQ� WXWNLPXNVHQ� YLLWWHHW�� -RNDLQHQ� WXWNLPXV� RQ�
NRRGDWWX� DYDLQVDQRLQ� VWDQGDUGRLGXQ� NRRGDXVVWUDWHJLDQ� PXNDLVHVWL� NRVNLHQ�
WXWNLPXVDVHWHOPDD�� DLKH�DOXHWWD�� WXWNLPXVSRSXODDWLRWD� MD� LQWHUYHQWLRWXWNL�
PXVWHQ�RVDOWD� LQWHUYHQWLRQ�SDLNNDD�� WDUMRDMDD� MD� W\\SSLl��9LLWWHHW�RQ�SDLNDQ�
QHWWX�V\VWHPDDWWLVLD�NLUMDOOLVXXVNDWVDXNVLD�WHKWlHVVl��
'R3+(5��7KH�'DWDEDVH�RI�3URPRWLQJ�+HDOWK�(IIHFWLYHQHVV�5HYLHZV��RQ�UH�
NLVWHUL�� MRND� VLVlOWll� \NVLW\LVNRKWDLVWD� WLHWRD� QRLQ� ����VWl� V\VWHPDDWWLVHVWD�
WXWNLPXVNDWVDXNVHVWD�� MRWND� NRVNHYDW� WHUYH\GHQ� HGLVWlPLVHQ� YDLNXWWDYXXWWD��
.DWVDXNVHW� RQ� NRRGDWWX� V\VWHPDDWWLVHVWL� DYDLQVDQRLQ� NRKWHHQ�� SRSXODDWLRQ��
U\KPlQ� MD� PHWRGLHQ� PXNDDQ�� 7LHWRNDQWD� VLVlOWll� VHNl� V\VWHPDDWWLVLD� �NRO�
PDQQHV��HWWl�HL�V\VWHPDDWWLVLD�NDWVDXNVLD���
75R3+,� �7KH� 7ULDOV� 5HJLVWHU� RI� 3URPRWLQJ�+HDOWK� ,QWHUYHQWLRQV�� RQ� WLHWR�
NDQWD��MRND�VLVlOWll�NDLNNL�NHVNXNVHQ�WRLPHVWD�WRWHXWHWXLVVD�WXWNLPXVNDWVDXN�
VLVVD� LGHQWLILRLGXW� VDWXQQDLVWHWXW� NRQWUROORLGXW� NRNHHW� MD� HL�VDWXQQDLVWHWXW�
NRQWUROORLGXW�NRNHHW��5HNLVWHUL�VLVlOWll�\OL������NRHWWD��

�
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1lN|NXOPDW� MD� RVDOOLVWXPLQHQ� �RVD�DOXHHQ� VLYXLOWD� RQ� ODGDWWDYLVVD��
DOXHHOOD� WRWHXWHWWXMHQ� SURMHNWLHQ� UDSRUWWHMD� �KWWS���HSSL�LRH�DF�XN�(33,:HE��
KRPH�DVS["	SDJH �SDS�UHYLHZV�KWP���6LYXLOOD�RQ�P\|V�WDUMROOD�WHUYH\VSDO�
YHOXMHQ� Nl\WWlMLOOH� WDUNRLWHWWX� NROPHQ� UHVXUVVLQ� SDNHWWL�� MRND� RQ� WDUNRLWHWWX�
&RFKUDQH��\KWHLVW\|YHUNRVWRQ�V\VWHPDDWWLVWHQ�WXWNLPXVNDWVDXVWHQ�DUYLRLQWLD�
MD�NRPPHQWRLQWLD��SHHU�UHYLHZ��YDUWHQ��3DNHWWL�WDUMRDD�SDOYHOXMHQ�Nl\WWlMLOOH�
YlOLQHLWl�DUYLRLGD�NDWVDXVWHQ�SURWRNROOLD��PHWRGRORJLQHQ�VXXQQLWHOPD��MD�LWVH�
NDWVDXNVLD��
�

*XLGHOLQHV� �� �� �6HODL� 	� 2OLYHU� ����D�� RQ� MRKGDWXV� &RFKUDQH� �\KWHLV�
W\|YHUNRVWRQ�WRLPLQWDDQ��6H�NXYDLOHH� O\K\HVWL��PLNl�RQ�VDWXQQDLVWHWWX�NRQW�
UROORLWX� NRHDVHWHOPD�� PLWl� WHUYH\GHQKXROWRDODQ� WXWNLPXNVHQ� V\VWHPDDWWLVHW�
NLUMDOOLVXXVNDWVDXNVHW�RYDW��PLNl�&RFKUDQH� �YHUNRVWR�RQ��PLWl� V\VWHPDDWWLV�
WHQ�NLUMDOOLVXXVNDWVDXVWHQ�MD�QLLGHQ�SURWRNROODQ�DUYLRLQWL��SHHU�UHYLHZ��RQ�MQH��
*XLGHOLQHV� �� �� �6HODL�	�2OLYHU� ����E�� NlVLWWHOHH� Nl\WWlMLHQ� QlN|NXOPDD� MD�
DVLDQWXQWHPXVWD� WXWNLPXNVHVVD� VHNl� DUYLRLQQLQ� YDLKHLWD� Nl\WWlMlQ� QlN|NXO�
PDVWD��
&KHFN�OLVW�IRU�UHOHYDQFH�RI�&RFKUDQH�UHYLHZV�WR�FRQVXPHUV��6HODL�	�2OLYHU�
����F�� RQ� N\V\P\VSDWWHULVWR�� MROOD� Nl\WWlMlW� YRLYDW� DUYLRLGD� V\VWHPDDWWLVLD�
NLUMDOOLVXXVNDWVDXNVLD�� .\V\P\NVHW� NlVLWWHOHYlW� NDWVDXVWHQ� NLHOWl�� XONRLVLD�
YllULVWlYLl�WHNLM|LWl��Nl\WWlMLHQ�RVDOOLVWXPLVWD��PHWRGLLNNDD��WXORNVLD�MQH���
�

.HVNXV�KDUMRLWWDD�P\|V�HULODLVLD�\KWHLVW\|Q�PXRWRMD�\NVLO|LGHQ�MD�RUJDQLVDD�
WLRLGHQ�NDQVVD�� MRWND�RYDW�NLLQQRVWXQHLWD�Nl\WWlPllQ� WXWNLPXVWLHWRD�VRVLDD�
OLVWHQ�LQWHUYHQWLRLGHQ�WXNHQD��.HVNXV�������������������

•� DQWDD�NRXOXWXVWD�\OHLVLLQ�OlKHVW\PLVWDSRLKLQ��MRWND�NRVNHYDW�Ql\WW||Q�
SRKMDDYDD�Nl\WlQW|l��VHNl�NHVNXNVHQ�W\|NDOXLKLQ�MD�PHWRGHLKLQ�

•� WDUMRDD�WXNHD�MD�NRXOXWXVWD�WLHW\Q�V\VWHPDDWWLVHQ�NLUMDOOLVXXVNDWVDXN�
VHQ�WHNHPLVHVVl�

•� WDUMRDD� WXNHD� MD� NRXOXWXVWD� NDWVDXVU\KPlQ� SHUXVWDPLVHVVD� NDWVDXV�
VDUMDQ�WRWHXWWDPLVHNVL�

•� RWWDD�Wl\GHQ�YDVWXXQ�WLHW\Q�NDWVDXNVHQ�WRWHXWWDPLVHVWD�XONRLVHOOH�UD�
KRLWWDMDOOH�

•� RVDOOLVWXX�\KWHLVW\|K|Q�V\VWHPDDWWLVWHQ�WXWNLPXVPHWRGLHQ�NHKLWWlPL�
VHNVL��
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��(9,'(1&(1(7:25.�
����7XWNLPXVQl\WW|l�NDKGHNVDQ�\NVLN|Q�YRLPLQ�
�
%ULWDQQLDQ� VXXULQ� VRVLDDOL�� MD� WDORXVWLHWHHOOLVHQ� WXWNLPXNVHQ� UDKRLWWDMD�
(65&�� WKH�(FRQRPLF� DQG�6RFLDO�5HVHDUFK�&RXQFLO� �ZZZ�HVUF�DF�XN��� WHNL�
YXRQQD������DORLWWHHQ�� MRQND� WDYRLWWHHQD�RQ� WXRGD� WXWNLPXNVHOOLVHQ�Ql\W|Q�
DMDWXV�VRVLDDOLDODQ�SllW|NVHQWHNRSURVHVVHLKLQ�MD�Nl\WlQW|LKLQ��(65&�P\|QVL�
NROPH�PLOMRRQDD�SXQWDD�NROPLYXRWLVNDXGHNVL�NDQVDOOLVHQ�NRRUGLQRLYDQ�NHV�
NXNVHQ�MD�WXWNLPXV\NVLN|LGHQ�YHUNRVWRQ�NHKLWWlPLVHNVL��.HVNXV��(65&�8.�
&HQWUH�IRU�(YLGHQFH�%DVHG�3ROLF\�DQG�3UDFWLFH��SHUXVWHWWLLQ�/RQWRRQ�4XHHQ�
0DU\� \OLRSLVWRRQ� MD� VH� DORLWWL� WRLPLQWDQVD� MRXOXNXXVVD� ������ .HVNXNVHVVD�
W\|VNHQWHOHH�N\PPHQLVHQ�W\|QWHNLMll��9HUNRVWRRQ�YDOLWWLLQ�KDNHPXVWHQ�SH�
UXVWHHOOD�VHLWVHPlQ�WXWNLPXV\NVLNN|l��<NVLN|W�DORLWWLYDW�WRLPLQWDQVD�YXRGHQ�
����� DLNDQD�� .DKGHNVDV� \NVLNN|� OLLWW\L� YHUNRVWRRQ� YXRGHQ� ����� PDUUDV�
NXXVVD�� 9HUNRVWRD� NRNRQDLVXXGHVVDDQ� NXWVXWDDQ� QLPHOOl�(YLGHQFH1HWZRUN�
�ZZZ�HYLGHQFHQHWZRUN�RUJ���(YLGHQFH1HWZRUN� VLLV� SRLNNHDD� UDNHQWHHOWDDQ�
PXLVWD� WlVVl� NDWVDXNVHVVD� WDUNDVWHOWDYLVWD� LQVWLWXXWHLVWD� HLNl� VH� QlLQ� ROOHQ�
WDLYX�DLYDQ�VDPDOOD� WDYDOOD� WlPlQ�NDWVDXNVHQ� WDUNDVWHOXPXRWWLLQ�NXLQ�PXXW�
LQVWLWXXWLW���
�
9HUNRVWRQ� NHVNXNVHQ� WDYRLWWHHQD� RQ� HGLVWll� WXWNLPXNVHHQ� SHUXVWXYDQ� Ql\�
W|Q�YDLKWRD�WXWNLMRLGHQ�MD�VRVLDDOLDODQ� WRLPLMRLGHQ�YlOLOOl�VHNl� OLVlWl�QlLGHQ�
NHVNHLVWl� \KWHLV\PPlUU\VWl�� QRSHXWWDD� YHUNRVWRQ� WXWNLPXVDOXHLGHQ� WXWNL�
PXNVHQ�DUYLRLQWLPHWRGLHQ�NHKLWWlPLVWl�VHNl�SDUDQWDD�VRVLDDOLDODQ�WXWNLPXN�
VHQ�� WRLPLQWDSROLWLLNDQ� MD�Nl\WlQW|MHQ� ODDWXD��.HVNXNVHOOD�RQ�KDOOLQQROOLQHQ�
MD�NRRUGLQRLYD�WHKWlYl��6HQ�YDVWXXOOD�RQ�NRNR�YHUNRVWRQ�KDOOLQQROOLQHQ�LQI�
UDVWUXNWXXUL��.HVNXNVHQ� WHKWlYlQl�RQ�KHOSRWWDD� WLHGRQ�YDLKWRD� MD�YXRURYDL�
NXWXVWD� YHUNRVWRQ� \NVLN|LGHQ� NHVNHQ� VHNl� YHUNRVWRQ� MD� ODDMHPPDQ� WXWNL�
PXNVHOOLVHQ�Ql\W|Q�DVLDOOH�RPLVWDXWXQHHQ�\KWHLV|Q�NHVNHQ���
�
9HUNRVWRQ� \NVLN|W� SllDVLDVVD� NHUllYlW�� DUYLRLYDW� MD� V\QWHWLVRLYDW� NXNLQ�
RPDOOD� WXWNLPXVDOXHHOODDQ� MR� WHKW\l� WXWNLPXVWD�� 9HUNRVWRQ� WDYRLWWHHQD� RQ�
LGHQWLILRLGD� WXWNLPXVWXORNVLD�� MRWND� Wl\WWlYlW� WDUNNXXGHQ�� WRLVWHWWDYXXGHQ��
UHOHYDQVVLQ� MD� ULLSSXPDWWRPXXGHQ�YDDWLPXNVHW��9HUNRVWRQ�\NVLN|LGHQ�RGR�
WHWDDQ�WRLPLYDQ�DNWLLYLVHVWL�NHVNHQllQ�\KWHLVWHQ�SURMHNWLHQ�SXLWWHLVVD�MD�NHV�
NXNVHQ�NDQVVD��9HUNRVWRQ�WXRWWHLWD�RYDW�PP��ELEOLRJUDILVHW�OLVWDXNVHW��QDUUD�
WLLYLVHW�NDWVDXNVHW� MD�PHWD�DQDO\\VLLQ�SRKMDDYDW� V\VWHPDDWWLVHW� WXWNLPXVNDW�
VDXNVHW��7XRWWHHW�RQ�WDUNRLWHWWX�NHVNXV��MD�SDLNDOOLVKDOOLQQRQ��OLLNHPDDLOPDQ��
DNDWHHPLVHQ� MD� YDSDDHKWRLVVHNWRULQ� VHNl� LWVHQlLVWHQ� WXWNLPXVLQVWLWXXWWLHQ�
WDUSHLVLLQ���9HUNRVWRQ�\NVLN|W�WRLPLQWDRULHQWDDWLRLQHHQ�RYDW�VHXUDDYDW��
�

•� 6\VWHPDWLF�5HYLHZV� LQ� 6RFLDO�3ROLF\� DQG�6RFLDO�&DUH��8QLYHUVLW\� RI�<RUN�
�ZZZ�\RUN�DF�XN�LQVW�FKS�VUVSVF�LQGH[�KWP��� <NVLNN|� NHVNLWW\\� HULODLVWHQ�
NDWVDXVWHQ�WXRWWDPLVHHQ�MD�NDWVDXVWHQ�PHWRGRORJLVLLQ�N\V\P\NVLLQ��.RKGH�
DOXHHQD�RYDW�DVXPLQHQ��WHUYH\V��W\|OOLV\\V�MD�VRVLDDOLWXUYD�VHNl�QlLGHQ�DOX�
HLGHQ�\KWHLVHW�N\V\P\NVHW���
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•� &HQWUH�IRU�&RPSDUDWLYH�(XURSHDQ�3ROLF\�(YDOXDWLRQ��&&(3(��&HQWUH�IRU�
(FRQRPLF� 3ROLF\� 5HVHDUFK�� /RQGRQ� �ZZZ�FHSU�RUJ�FFHSH��� <NVLN|OOl� RQ�
YDKYDVWL� YHUWDLOHYD� MD� (XURRSSD�VXXQWDXWXQXW� RWH�� <NVLNN|� WXRWWDD� V\VWH�
PDDWWLVLD� WXWNLPXVNDWVDXNVLD�� MRWND� NRVNHYDW� (8�WDVRQ� SllW|NVHQWHNRD� MD�
VHOODLVLD� %ULWDQQLDQ� SROLF\� �N\V\P\NVLl�� MRLOOD� RQ� HXURRSSDODLQHQ� XORWWX�
YXXV��<NVLNN|�SDQRVWDD�OLVlNVL�PP��Ql\WW||Q�SHUXVWXYDQ�DMDWWHOXWDYDQ�PH�
WRGRORJLDDQ�MD�LPSOHPHQWDDWLRWD�NRVNHYLLQ�N\V\P\NVLLQ��

•� &HQWUH�IRU�1HLJKERXUKRRG�5HVHDUFK��8QLYHUVLWLHV�RI�*ODVJRZ�DQG�%ULVWRO�
�ZZZ�QHLJKERXUKRRGFHQWUH�RUJ�XN���<NVLNN|�LGHQWLILRL��DUYLRL�MD�V\QWHWLVRL�
QDDSXULVWRSROLWLLNNDDQ� OLLWW\YLl� VRVLDDOLVLD�� WDORXGHOOLVLD� MD� SROLLWWLVLD� SUR�
VHVVHMD�NRVNHYDD�VRVLDDOLWLHWHHOOLVWl�WXWNLPXVWD��<NVLNN|�NHKLWWll�DODQ�WXWNL�
MRLGHQ�Nl\WW||Q�UHVXUVVHMD�MD�PHWRGRORJLRLWD��

•� 5HVHDUFK�8QLW� IRU�5HVHDUFK�8WLOL]DWLRQ��5858��8QLYHUVLW\�RI�6W�$QGUHZV�
�ZZZ�VW�DQGUHZV�DF�XN�aUXUX��� <NVLNN|� NHVNLWW\\� KHOSRWWDPDDQ� MXONLVHQ�
SROLWLLNDQ� MD� MXONLVWHQ� SDOYHOXMHQ� WXNHQD� Nl\WHWWlYlQ� WLHGRQ� WXRWWDPLVWD� MD�
Nl\WW|l��<NVLNN|�NHKLWWll�UHVXUVVLD��MROOD�WXWNLD�MD�SDUDQWDD�WLHGRQ�K\|G\Q�
WlPLVWl� WHUYH\GHQKXROORQ�� NRXOXWXNVHQ�� ULNRVRLNHXGHQ� MD� VRVLDDOLKXROORQ�
DOXHLOOD��

•� &HQWUH� IRU� (YLGHQFH� %DVHG� 3XEOLF� +HDOWK� 3ROLF\�� 8QLYHUVLWLHV� RI��
*ODVJRZ�� /LYHUSRRO� DQG� /DQFDVWHU� �ZZZ�PVRF�PUF�JOD�DF�XN��
HYLGHQFH�HYLGHQFH�KWPO���<NVLN|Q�NRKGHDOXHHQD�RQ�PXLGHQ�VHNWRULHQ�NXLQ�
WHUYH\GHQKXROWRVHNWRULQ� WRLPLQWDSROLWLLNDQ� YDLNXWXV� WHUYH\GHQ� HGLVWlPL�
VHHQ� MD� WHUYH\GHOOLVHQ� HSlWDVD�DUYRQ� YlKHQWlPLVHHQ� VHNl� QlLWl� NRVNHYD�
Ql\WW|�� 7lKlQ� OLLWW\HQ� \NVLN|Q� WDYRLWWHHQD� RQ� LGHQWLILRLGD� YDLNXWWDYXXGHQ�
ODDWXNULWHHULW�� WLODWD� MD� WRWHXWWDD� NDWVDXNVLD� HL�WHUYH\GHQKXROWRVHNWRULHQ�
WRLPLQWDSROLWLLNNDD�� WRLPLQWDRKMHOPLD� MD� SURMHNWHMD� NRVNLHQ� VHNl� OHYLWWll�
NDWVDXNVLD� Nl\WWlMLOOH�� MD� LGHQWLILRLGD� ROHPDVVD� ROHYLD� ODDGXNNDLWD� V\VWH�
PDDWWLVLD�NLUMDOOLVXXVNDWVDXNVLD�MD�OHYLWWll�QLLGHQ�WXORNVLD��

•� :KDW�ZRUNV� IRU� FKLOGUHQ"�%DUQDUGR
V��&LW\�8QLYHUVLW\�DQG� WKH�8QLYHUVLW\�
RI� <RUN� �ZZZ�ZKDWZRUNVIRUFKLOGUHQ�RUJ�XN��� <NVLN|Q� NRKGHDOXHHQD� RQ�
ODVWHQ� MD� QXRUWHQ� WHUYH\WWl�� K\YLQYRLQWLD� MD� NRXOXWXVWD� NRVNHYD� SROLWLLNND�
VHNl�WlWl�NRVNHYD�Ql\WW|��3DLQRSLVWH�RQ�SDUHPPLQNLQ�WLHGRQ�OHYLWWlPLVHVVl�
MD�Nl\WW||QRWRVVD�NXLQ�VHQ�WXRWWDPLVHVVD��<NVLN|Q�HQVLVLMDLVHQD�SllPllUl�
Ql� RQ� NHKLWWll� UHVXUVVHMD�� MRWND� WXNHYDW� Ql\WW||Q� SHUXVWXYLHQ� Nl\WlQW|MHQ�
MDNDPLVWD�\OL�VHNWRUHLGHQ���

•� &HQWUH� IRU� (YLGHQFH� LQ� (WKQLFLW\�� +HDOWK� DQG� 'LYHUVLW\�� &((+'���
8QLYHUVLWLHV�RI�:DUZLFN�DQG�'H�0RQWIRUW��KWWS���XVHUV�ZEV�ZDUZLFN�DF�XN�
�JURXS�FHHKG���<NVLN|Q� WDYRLWWHHQD� RQ� WDUMRWD� YlOLQHHW�� MRLGHQ� DYXOOD� YRL�
GDDQ�WXRWWDD�HWQLV\\WWl�MD�WHUYH\WWl�NRVNHYLD�HQVLPPlLVHQ�OXRNDQ�WXWNLPXV�
NDWVDXNVLD�Nl\WlQQ|Q�WRLPLQWDSROLWLLNDQ�WDUSHLVLLQ�NDQVDOOLVHOOH��DOXHHOOLVHO�
OH�MD�SDLNDOOLVHOOH�WDVROOH��<NVLNN|�WHNHH�V\VWHPDDWWLVWHQ�NLUMDOOLVXXVNDWVDXV�
WHQ� OLVlNVL�PP��PDNUR�GDWDD�NRVNHYLD� VHNXQGDDULDQDO\\VHMl� MD� DQWDD�QHX�
YRQWDSDOYHOXMD�HWQLV\\WHHQ�OLLWW\YLVVl�N\V\P\NVLVVl���

•� &HQWUH�IRU�(FRQRPLF�(YDOXDWLRQ��&((��,QVWLWXWH�IRU�)LVFDO�6WXGLHV��/RQGRQ�
�ZZZ�ZDUZLFN�DF�XN�IDF�VRF�HFRQRPLFV�ZDONHU���� <NVLNN|� RQ� NHVNLWW\Q\W�
W\|PDUNNLQRLWD�� ODSVLD� MD� WHUYH\WWl� NRVNHYLLQ� N\V\P\NVLLQ�� 7\|PDUNNLQD�
WXWNLPXV�RQ�NRKGHQWXQXW�PP��DUYLRLPDDQ�W\|PDUNNLQDSROLWLLNDQ�YDLNXWXN�
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VLD�SDONNDDQ��W\|OOLV\\WHHQ�MD�HOLQWDVRRQ��/DSVLD�NRVNLHQ�\NVLNN|�RQ�WHKQ\W�
WXWNLPXVNDWVDXNVHQ��MRND�NlVLWWHOHH�YDQKHPSLHQ�OXRQWHHQSLLUWHLWl�MD�QLLGHQ�
VXKGHWWD� ODSVLLQ��7HUYH\WHHQ� OLLWW\HQ�\NVLNN|�RQ� WHKQ\W�PP�� WXWNLPXNVHQ��
MRND� NlVLWWHOHH� WXSDNDQ� KLQQDQ� YDLNXWXVWD� WXSDNRLQWLLQ� �����OXYXOOD��
�

����7XWNLPXVNDWVDXNVLD�VRVLDDOL��MD�W\|PDUNNLQDSROLWLLNDQ�
VHNl�WHUYH\GHQ�DOXHHOWD�
.lVLW\V�Ql\W|VWl�
�
(YLGHQFH1HWZRUNLQ� NRKGHDOXHHQD� RQ� VRVLDDOLSROLWLLNND�� W\|PDUNNLQDSROL�
WLLNND�MD�WHUYH\V�VHNl�QlLWl�NRVNHYDQ�WXWNLPXVWLHGRQ�NHUllPLQHQ��DUYLRLQWL�MD�
V\QWHWLVRLQWL�� 9HUNRVWROOD� HL� ROH� \KWHLVHVWL� K\YlNV\WW\l� WLHGRQ� OXRNLWXVWD��
W\\SLWWHO\l�WDL�KLHUDUNLDD��MRQND�VHQ�\NVLN|W�RWWDLVLYDW�OlKW|NRKGDNVHHQ��9HU�
NRVWRQ� W\|SDSHUHLVVD� NHVNXVWHOODDQ� YDUVLQ� SDOMRQ� V\VWHPDDWWLVWHQ� WXWNLPXV�
NDWVDXVWHQ� OXRQWHHVWD� MD�PHWRGRORJLVLVWD�N\V\P\NVLVWl�HUL�SDOYHOXVHNWRUHLWD�
NRVNLHQ��.LUMRLWWDMDW�RYDW�\NVLPLHOLVLl�VLLWl��HWWl�HUL�VHNWRUHLOOD�WDUYLWDDQ�ODD�
MHPPLQ� WLHWRD�NXLQ�SHONlVWllQ�VDWXQQDLVWHWXLOOD�NRHDVHWHOPLOOD�VDDWXD� WLHWRD�
LQWHUYHQWLRPHQHWHOPLHQ� YDLNXWWDYXXGHVWD�� 0\|V� WHUYH\GHQKXROWRVHNWRULOOD��
MRVVD�VDWXQQDLVWHWWX�NRHDVHWHOPD�RQ�ROOXW�WLHGRQNHUXXQ�NXOWDLQHQ�VllQW|��RQ�
NLUMRLWWDMLHQ�PXNDDQ�DOHWWX�SHUllPllQ�ODDGXOOLVHPSDD�WXWNLPXVWD��
�
1XWOH\�\P���������NRURVWDYDW��HWWl�WRLVLQ�NXLQ�WHUYH\GHQKXROORQ�DODOOD��MRVVD�
RQ�ROHPDVVD�\OHLVHVWL�K\YlNV\WW\�WLHGRQ�KLHUDUNLD��VRVLDDOLDODOOD�HL�YDVWDDYDD�
ROH��7HUYH\GHQKXROORVVD�VDWXQQDLVWHWWX�NRHDVHWHOPD�RQ�\OHLVHVWL�K\YlNV\WW\�
WDSD� WXRWWDD� Ql\WW|l� LQWHUYHQWLRLGHQ� YDLNXWWDYXXGHVWD�� ODDGXOOLVHPSL� WXWNL�
PXV�MD�DODQ�DVLDQWXQWLMRLGHQ�DPPDWLOOLQHQ�\KWHLV\PPlUU\V�RYDW�YlKHPSLDU�
YRLVLD� WLHGRQ� OlKWHLWl�� 1XWOH\Q� \P�� PXNDDQ� WHUYH\GHQKXROORVVD� RQ� VHONHl�
NlVLW\V�KDOXWXLVWD� WXORNVLVWD��NXWHQ�NXROOHLVXXGHQ� WDL�VDLUDVWDYXXGHQ�YlKHQ�
WlPLQHQ��PLNl�\NVLQNHUWDLVWDD�KXRPDWWDYDVWL�PHWRGRORJLVLD�YDOLQWRMD��6RVL�
DDOLDODOOD�NLLVWHOOllQ�RLNHDQ�Ql\W|Q�OXRQWHHVWD��VDWXQQDLVWHWWX�NRHDVHWHOPD�RQ�
KDUYLQDLQHQ� MD� NYDQWLWDWLLYLVHQ� MD� NYDOLWDWLLYLVHQ� WXWNLPXNVHQ� SDUDGLJPRMHQ�
YlOLQHQ�NXLOX�RQ� V\Yl��6RVLDDOLDODOOD� WLHWR� VLLWl��PLNl�RQ� WRLPLYDD��RQ�1XW�
OH\Q�\P��PXNDDQ�UDNHQWXQXW�SDOMROWL�VHQ�SRKMDOWD��PLWHQ�N\V\P\NVHW�RQ�DVH�
WHWWX��6RVLDDOLDODQ� WLHWR�RQ� W\\SLOOLVHVWL�P\|V�YlOLDLNDLVWD� MD�NRQWHNVWLVLGRQ�
QDLVWD�� 1XWOH\� \P�� SHUllQNXXOXWWDYDW� VRVLDDOLDODOOH� PHWRGRORJLVWD� SOXUDOLV�
PLD��2Q�NHVNXVWHOWDYD�DYRLPHVWL� VLLWl��PLOODLVLLQ�N\V\P\NVLLQ�VDDGDDQ�YDV�
WDXV� PLQNlODLVHOOD� WXWNLPXVPHWRGRORJLDOOD�� 7lPl� HGHOO\WWll� WXWNLPXNVHQ�
WLODDMLHQ�� WXWNLMRLGHQ��SDOYHOXMHQ�Nl\WWlMLHQ� MQH��\KWHLVW\|Wl� MD�\KWHLV\PPlU�
U\VWl���
�
6ROHVEXU\��������WlKGHQWll��HWWl�YDVWDDPLQHQ�N\V\P\NVHHQ��PLNl�WRLPLL��HL�
ULLWl� SDOYHOXLGHQ� WXRWWDMLOOH� MD� DODQ� W\|QWHNLM|LOOH�� YDDQ� RQ� N\V\WWlYl��PLNl�
WRLPLL��NHQHOOH��MD�PLOODLVLVVD�RORVXKWHLVVD��7DUYLWDDQ�YDLNXWWDYXXVDUYLRLQQLQ�
OLVlNVL� NXYDLOHYDD�� DQDO\\WWLVWl�� GLDJQRVWLVWD�� WHRUHHWWLVWD� MD� QRUPDWLLYLVWD�
WXWNLPXVWD�� 7DUYLWDDQ� WLHWRD� SROLF\� �SURVHVVLQ� NDLNLVWD� YDLKHLVWD�� DJHQGDQ�
PXRNNDDPLVHVWD��WDUNDVWHOWDYLHQ�N\V\P\VWHQ�PllULWWHO\VWl��YDOLQWDPDKGROOL�
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VXXNVLHQ�LGHQWLILRLQQLVWD��WRLPLQWDWDSRMHQ�YDOLQQDVWD��QLLGHQ�WRLPHHQSDQRVWD�
MD�QLLGHQ�YDLNXWWDYXXGHQ�VHXUDQQDVWD��
�
%RD]�\P���������QRVWDYDW�HVLLQ�QHOMl�XORWWXYXXWWD��MRLGHQ�VXKWHHQ�V\VWHPDDW�
WLVWHQ�NLUMDOOLVXXVNDWVDXVWHQ�PHWRGRORJLDD�WXOLVL�KHLGlQ�PXNDDQVD�YDKYLVWDD��
��� SDOYHOXMHQ� Nl\WWlMLHQ� RVDOOLVWXPLVWD� NLUMDOOLVXXVNDWVDXVWHQ� N\V\P\N�
VHQDVHWWHOXXQ� WXOHH� OLVlWl�� ��� NDWVDXNVLLQ� WXOHH� RWWDD� PXNDDQ� ODDMD�
DODLVHPPLQ�WXWNLPXNVLD�NXLQ�SHONlVWllQ�VDWXQQDLVWHWWXMD�NRHDVHWHOPLD�Nl\W�
WlYLl�� PXNDDQ� OXNLHQ� HUL� PHWRGLHQ� \KGLVWHOPLl� Nl\WWlYlW� WXWNLPXNVHW�� ���
WXOHH�NHKLWWll�PHWRGHMD�� MRLOOD�YRLGDDQ�WDUNDVWHOOD�PRQLPXWNDLVLD�N\V\P\N�
VLl�� LQWHUYHQWLRLWD� MD� WXORNVLD�� WDUYLWDDQ� NYDQWLWDWLLYLVHOOD� MD� NYDOLWDWLLYLVHOOD�
WXWNLPXNVHOOD� VDDWXD� WLHWRD�� MD� ��� NDWVDXVWHQ� WXOHH� WXRWWDD� WLHWRD�� MRND� RQ�
Nl\WW|NHOSRLVWD��HL�YDLQ�DVLDQWXQWLMRLOOH��YDDQ�SDOYHOXMHQ�MlUMHVWlMLOOH��W\|QWH�
NLM|LOOH� MD� NHOOH� WDKDQVD� KHQNLO|OOH�� MRND� WDUYLWVHH� WLHWRD� SllW|NVHQWHNRQVD�
WXHNVL��
�
3DZVRQ� �����D�� ����E�� ������ NHKLWWll� YHUNRVWRQ� W\|SDSHUHLVVD� UHDOLVWLVWD�
V\QWHHVLl�� MRQND� WDYRLWWHHQD� RQ� \KGLVWll� NDNVL� NHVNHLVLQWl� V\VWHPDDWWLVWHQ�
NLUMDOOLVXXVNDWVDXVWHQ� PHWRGRORJLDD�� QXPHHULQHQ� PHWD�DQDO\\VL� MD� QDUUDWLL�
YLQHQ�NDWVDXV��0HWD�DQDO\\VL�SHUXVWXX�3DZVRQLQ�PXNDDQ�SHUlNNlLVHHQ�NDX�
VDDOLVXXGHQ�NlVLW\NVHHQ��6HQ�PXNDDQ�WRLPLQWDRKMHOPLOOD�RQ�VLVlLQHQ�NDXVDD�
OLQHQ� YRLPD�� MRND� VDD� DLNDDQ� YDLNXWXNVLD�� 0HWD�DQDO\\VLQ� WDYRLWWHHQD� RQ�
OXRNLWHOOD� KXROHOOLVHVWL� NDWVDXNVHQ� NRKWHHQD� ROHYDW� WRLPLQWDRKMHOPDW� WDL� LQ�
WHUYHQWLRPHQHWHOPlW� MD� ODDWLD� NDUWWD� QlLGHQ� YDLNXWXNVLVWD�� 0HWD�DQDO\\VL�
SLWll� VDWXQQDLVWHWXOOD� NRHDVHWHOPDOOD� VDDWXD� WLHWRD� YDOLGLQD� WLHWRQD�� 7LHGRQ�
VLLUWlPLQHQ� RQ� PHWD�DQDO\\VLOOH� YDLNXWWDYLPSLHQ� LQWHUYHQWLRPHQHWHOPLHQ�
LGHQWLILRLQWLD� MD� PDWNLPLVWD�� 1DUUDWLLYLVHOOD� NDWVDXNVHOOD� RQ� 3DZVRQLQ� PX�
NDDQ� NRQILJXUDWLRQDDOLQHQ� QlNHP\V� NDXVDDOLVXXWHHQ�� MRQND� PXNDDQ� RKMHO�
PDQ� WXORNVHW� VHXUDDYDW� HUL� WHNLM|LGHQ� KHGHOPlOOLVHVWl� \KGLVW\PLVHVWl�� 7RL�
PLQWDRKMHOPDW�WRLPLYDW��NRVND�NRKGHU\KPl��RKMHOPDQ�VLVlOW|��Nl\WW||QRWWRD�
NRVNHYDW� \NVLW\LVNRKGDW�� LQWUHVVLU\KPLHQ� DOOLDQVVL� MQH�� RYDW� \KWHHQVRSLYLD��
1DUUDWLLYLVHQ�NDWVDXNVHQ�QlNHP\V� WLHGRQ�VLLUUHWWlY\\GHVWl�SHUXVWXX�VDPDQ�
ODLVXXGHQ� LGHDDQ��7RLPLYLD�RKMHOPLD� WXOHH�PDWNLD�NRNRQDLVXXWHQDDQ� WDL�DL�
QDNLQ�PDKGROOLVLPPDQ�PRQHQ�WHNLMlQ�RVDOWD��
�
3DZVRQLQ� UHDOLVWLVHQ� V\QWHHVLQ�QlNHP\V�NDXVDDOLVXXWHHQ�RQ�JHQHUDWLLYLQHQ��
6HQ� PXNDDQ� LQWHUYHQWLRPHQHWHOPlW� LWVHVVllQ� HLYlW� VLQlQVl� YDLNXWD�� YDDQ�
YDVWD� HULODLVWHQ� PHNDQLVPLHQ� YlOLW\NVHOOl�� .DXVDDOLVXXV� RQ� QlNHP\NVHQ�
PXNDDQ� ULLSSXYDLVWD�� 6H�� Nl\WHWllQN|� WDUMROOD� ROHYLD�PDKGROOLVXXNVLD�� ULLS�
SXX� NXOORLVWHQNLQ� LQWHUYHQWLRQ� NRKWHHQD� ROHYLHQ� VXEMHNWLHQ� OXRQWHHVWD� MD�
NXOORLVLVWDNLQ� RORVXKWHLVWD�� 2KMHOPDQ� HOLQWlUNHlW� RVDWHNLMlW� RYDW� WlWHQ� VHQ�
JHQHUDWLLYLVHW� PHNDQLVPLW� MD� NRQWLQJHQWWL� NRQWHNVWL�� 5HDOLVWLQHQ� DUYLRLQWL�
WlKWll� RORVXKGH� �� PHNDQLVPL� �� WXORV� �\KGLVWHOPLHQ� VHOYLWWlPLVHHQ�� 'DWDQ�
NHUllPLQHQ� RQ� UHDOLVWLVHOOH� V\QWHHVLOOH� LQIRUPDDWLRQ� NHUllPLVWl� VLLWl�� PLNl�
WRLPLL�� NHQHOOH�� MD� PLVVl� RORVXKWHLVVD�� 3DZVRQLQ� QlNHP\V� WLHGRQ� VLLUUHWWl�
Y\\WHHQ� RQ� UllWlO|LW\�� VLLUUHWWlYl� WHRULD� SHULDDWWHHOOD� �WlPl� RKMHOPDWHRULD�
WRLPLL�WlVVl�VXKWHHVVD��QlLOOH�VXEMHNWHLOOH��WlOODLVLVVD�WLODQWHLVVD������



� ���

.DWVDXNVHQ�WDUSHHQ�MD�WXWNLPXVN\V\P\V�
WHQ�LGHQWLILRLQWL�� �

3URWRNROODQ�ODDWLPLQHQ�� �
.DLNHQ�UHOHYDQWLQ�WXWNLPXNVHQ��

HWVLPLQHQ�� �
7XWNLPXVWHQ�YDOLQWD�NDWVDXNVHHQ�VHOYLHQ�

NULWHHULHQ�DYXOOD�� �
7LHGRQ�NHUllPLQHQ�MD�WXWNLPXVWHQ��

ODDGXQ�DUYLRLQWL�� �
7XWNLPXVWXORVWHQ�V\QWHHVL�� �

2EMHNWLLYLVXXV�� �
.DWVDXVUDSRUWLQ�ODDGLQWD�� �

.DWVDXNVHQ�DNWLLYLQHQ�OHYLWWlPLQHQ�
�

.DWVDXVSURVHVVL�
�
9HUNRVWRQ�NHVNXV�RQ�ODDWLQXW�\NVLN|LOOHHQ�N\V\P\NVLl�VLVlOWlYlQ�RKMHLVWXN�
VHQ� V\VWHPDDWWLVWHQ� WXWNLPXVNDWVDXVWHQ� WHNHPLVWl� YDUWHQ��2KMHLVWXV� VLVlOWll�
NDWVDXNVHQ�YDLKHHW�SllWHKWlYLQHHQ��2KMHLVWXNVHQ�WDYRLWWHHQD�RQ�LGHQWLILRLGD�
WXWNLPXVWD�� MRND� Wl\WWll� WDUNNXXGHQ�� WRLVWHWWDYXXGHQ�� UHOHYDQVVLQ� MD� ULLSSX�
PDWWRPXXGHQ�YDDWLPXNVHW��2KMHLVWXV�RQ�ODDGLWWX�WHUYH\GHQ��MD�VRVLDDOLKXRO�
ORQ� LQWHUYHQWLRPHQHWHOPLHQ�YDLNXWWDYXXWWD� NRVNHYLHQ� V\VWHPDDWWLVWHQ� WXWNL�
PXVNDWVDXVWHQ� WHNHPLVHHQ� MD� WLHGRQ� OHYLWWlPLVHQ� NHVNLWW\QHHQ� NHVNXNVHQ��
1+6� &HQWUH� IRU� 5HYLHZV� DQG� 'LVVHPLQDWLRQ� �ZZZ�\RUN�DF�XN�
�LQVW�FUG�LQGH[�KWP��� RSDVWXNVHOOD�� 2KMHLVWXNVHQ� PXNDDQ� NDWVDXVSURVHVVL�
NlVLWWll�\KGHNVlQ�YDLKHWWD�� MRWND�HLYlW�YlOWWlPlWWl�VHXUDD�OLQHDDULVHVWL� WRLVL�
DDQ��YDDQ�QH��UXRNNLYDW��WRLQHQ�WRLVLDDQ��2KMHLVWXV�HL�VLVlOOl�WLHGRQ�KLHUDUNL�
DD�HLNl�HKWRMD�NDWVDXNVHQ�W\\SLQ��HVLP��PHWD�DQDO\\VL� WDL�QDUUDWLLYLQHQ�NDW�
VDXV�� WDL�NULWHHUHMl� ODDGXQ�DUYLRLQQLQ�RVDOWD��.DWVDXNVHQ� WXRWWDPLVSURVHVVLQ�
YDLKHHW�RYDW�VHXUDDYDW��
�
.DWVDXNVHQ� WDUSHHQ� MD� WXWNLPXV��
N\V\P\VWHQ� LGHQWLILRLQWL�� 2QNR�
DLKHHVWD� ROHPDVVD� NDWVDXNVLD"� 2VDO�
OLVWXYDWNR� Nl\WWlMlW� MRWHQNLQ� N\V\�
P\NVHQDVHWWHOXXQ"� .HQHOOH� NDWVDXV�
RQ� WDUNRLWHWWX"� 0LOODLVLD� UDMRLWWHLWD�
�UHVXUVVLW��DLND�MQH���NDWVDXNVHOOH�RQ"�
�
.DWVDXNVHQ� SURWRNROODQ� ODD�
WLPLQHQ�� .DWVDXNVHQ� YDLKHHW�� WXWNL�
PXVN\V\P\V�� WXWNLPXVWHQ� KDNXVWUD�
WHJLD��PXNDDQRWWRD�NRVNHYDW�NULWHHULW��
ODDGXQ� DUYLRLQQLQ� NULWHHULW�� $UYLRL�
YDWNR�DVLDQWXQWLMDW�WDL�Nl\WWlMlW�SURWR�
NROODQ"�
�
.DLNHQ� UHOHYDQWLQ� WXWNLPXNVHQ�
HWVLPLQHQ�� .DLNNL� UHOHYDQWLW� WLHWR�
NDQQDW"� .lVLKDNX"� .RQWDNWLW� DVLDQ�
WXQWLMRLKLQ"� 0XXQNLHOLQHQ� PDWHULDD�
OL"�
�
7XWNLPXVWHQ�YDOLQWD�NDWVDXNVHHQ�VHOYLHQ�NULWHHULHQ�DYXOOD��6RSLLNR�PD�
WHULDDOL� WXWNLPXVN\V\P\NVHHQ"� .ULWHHULW� PXXQODLVHQ� WXWNLPXNVHQ�WLHGRQ�
PXNDDQRWRVWD"�
�
7LHGRQ�NHUllPLQHQ�MD�WXWNLPXVWHQ�ODDGXQ�DUYLRLQWL��7LHGRQ�NHUllPLQHQ�
MRNDLVHVWD� WXWNLPXNVHVWD��7XWNLPXVWHQ� ODDGXQ� DUYLRLQQLQ� NULWHHULW"�9HUNRV�
WROOD�HL�VLLV�ROH�WDUNHPSDD�RKMHLVWXVWD�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�RVDOWD��
%RD]�	�$VKE\��������WDUNDVWHOHYDW�YHUNRVWRQ�W\|SDSHULVVD�VHNl�NYDQWLWDWLL�
YLVHQ� HWWl�NYDOLWDWLLYLVHQ� WXWNLPXNVHQ� ODDGXQ�DUYLRLQQLQ�NULWHHUHLWl��+HLGlQ�
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PXNDDQVD�WXWNLPXNVHQ�ODDGXQ�DUYLRLQWL�RQ�SHULQWHLVHVWL�ROOXW�WXWNLPXVPHWR�
GRORJLDQ�ODDGXQ�DUYLRLQWLD��%RD]�	�$VKE\�WRWHDYDW��HWWl�WXWNLPXNVHQ�ODDGXQ�
DUYLRLQQLQ� SHULQWHLVHW� NULWHHULW�� NXWHQ� OXRWHWWDYXXV�� YDOLGLWHHWWL� MD� WRLVWHWWD�
YXXV��RQ�DONXMDDQ�NHKLWHWW\�NYDQWLWDWLLYLVHQ�WXWNLPXNVHQ�SDULVVD�HLNl�YDOOLWVH�
\NVLPLHOLV\\WWl� VLLWl��PLWHQ�QLLWl� YRLGDDQ� VRYHOWDD�PXXQODLVHQ� WXWNLPXNVHQ�
ODDGXQ� DUYLRLQQLVVD�� (QLWHQ� W\|Wl� RQ� WHKW\� VDWXQQDLVWHWWXMHQ� NRHDVHWHOPLHQ�
DYXOOD�WHKWlYlQ�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�HWHHQ���
�
%RD]� 	� $VKOH\� QRVWDYDW� HVLPHUNNLQl� HVLLQ� WXWNLPXVNDWVDXNVLLQ� MD� WLHGRQ�
OHYLWWlPLVHHQ� NHVNLWW\QHHQ� NHVNXNVHQ� 1+6Q� NHKLWWlPlQ� NRNHHOOLVHQ� WXWNL�
PXNVHQ�ODDGXQ�DUYLRLQQLQ�NULWHHULW��1+6��������
�

��� 2OLNR�MDNR�U\KPLLQ�WRGHOOD�VDWXQQDLVWHWWX"�
��� 2OLNR�MDNR�U\KPLLQ�VDODWWX"�
��� 2OLYDWNR�U\KPlW�VDPDQODLVLD�HQQXVWXNVHOOLVWHQ�WHNLM|LGHQ�VXKWHHQ"�
��� 2OLNR�VRYHOWXYXXVNULWHHULW�VSHVLILRLWX"�
��� 2OLYDWNR�WXORVDUYLRLMDW�U\KPlMDRQ�VXKWHHQ�VRNDLVWXMD"�
��� 2OLNR�KRLGRQ�DQWDMD�VRNDLVWX"�
��� 2OLNR�SRWLODV�VRNDLVWX"�
��� 0LWNl� RYDW� SLVWH�HVWLPDDWLW� �NHVNLPllUlLQHQ� YDLNXWWDYXXV�� MD� WlPlQ�

OXRWWDPXVYlOLW�SULPDDULOOH�WXORVPLWWDULOOH"�
��� 6LVlOW\LN|�DQDO\\VLLQ�KRLWRDLNHHQ�PXNDLQHQ�DQDO\\VL"��

�
%RD]�	�$VKE\��������WRWHDYDW�NYDOLWDWLLYLHQ�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�
RVDOWD��HWWl�DVLDD�NlVLWWHOHYl�NLUMDOOLVXXV�RQ�ODDMD�MD�\NVLPLHOLV\\WWl�HL�YDOOLWVH�
VLLWl��VRSLYDWNR�NYDQWLWDWLLYLVHQ�WXWNLPXNVHQ�SDULVVD�NHKLWHW\W�DUYLRLQWLNULWHH�
ULW� ODDGXOOLVHHQ� WXWNLPXNVHHQ��%RD]�	�$VKE\�HVLWWlYlW�HVLPHUNNLQl�+DUGHQ�
\P���������HKGRWWDPDW�ODDGXOOLVHQ�WXWNLPXNVHQ�DUYLRLQWLNULWHHULW��
�

��� 7HRUHHWWLVHQ�YLLWHNHK\NVHQ�MD�WDL�PXNDDQ�VLVlOO\WHW\Q�NLUMDOOLVXXVNDW�
VDXNVHQ�HNVSOLVLLWWLQHQ�HVLWWlPLQHQ�

��� 6HONHlVWL�DVHWHWXW�SllPllUlW�
��� 6LVlOO|Q�VHONHl�NXYDXV�
��� 2WDQQDQ�VHONHl�NXYDXV�
��� 0HWRGRORJLDQ� MD� V\VWHPDDWWLVWHQ� GDWDQ� NHUl\NVHQ� PHWRGLHQ� VHONHl�

NXYDXV�
��� 'DWDQ�DQDO\\VL�XVHDPPDQ�NXLQ�\KGHQ�WXWNLMDQ�WRLPHVWD�
��� 5LLWWlYlQ� GDWDQ� PXNDDQ� RWWDPLQHQ� YlOLWWlPllQ� GDWDQ� MD� WXONLQQDQ�

YXRURYDLNXWXVWD��
�
/LLWWHHVVl� �� RQ� HVLPHUNLW� NDKGHVVD� YHUNRVWRQ� NDWVDXNVHVVD� Nl\WHW\VWl� DUYL�
RLQWLSDWWHULVWRVWD��
�
�������������������������������������������������
��+RLWRDLNHHQ�PXNDLQHQ�DQDO\\VL�WDUNRLWWDD�DQDO\\VLl��MRVVD�WXWNLPXVU\KPLLQ�DUYRWXW�DQDO\�
VRLGDDQ�VHXUDQQDVVD�QLLVVl�U\KPLVVl��MRKRQ�KHLGlW�DUYRWWLLQ�ULLSSXPDWWD�VLLWl��WRWHXWXLNR�
DLRWWX�KRLWR�YDL�HL��
�
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7XWNLPXVWXORVWHQ� V\QWHHVL��0HWD�DQDO\\VL�� QDUUDWLLYL� WDL� MRNLQ� PXX"� (VL�
PHUNLNVL�:DOWHU�\P�� �����D�� WXWNLPXNVHQ�YDLNXWWDYXXWWD� MD�K\|G\QWlPLVWl�
NRVNHYDVVD� NDWVDXNVHVVD� HPSLLULVLVWl� WXWNLPXNVLVWD� NHUlWW\� GDWD� V\QWHWLVRL�
WLLQ�WHPDDWWLVHVWL��7DUNDVWHOOXW�LQWHUYHQWLRW�DQDO\VRLWLLQ�QLLGHQ�VLVlOO|Q�MD�QLL�
GHQ�WHRUHHWWLVWHQ�YLLWHNHK\VWHQ�VXKWHHQ�� MRLKLQ�QH�ROL�HNVSOLVLLWWLVHVWL� WDL� LP�
SOLVLLWWLVHVWL� XSRWHWWX�� 0HQHWWHO\� LGHQWLILRL� QH� PHNDQLVPLW�� MRWND� Ql\WWLYlW�
ROHYDQ�LQWHUYHQWLRQ�SHUXVWDQD��,QWHUYHQWLRW�U\KPLWHOWLLQ�PHNDQLVPLHQ�PXNDL�
VHVWL��9DLNXWWDYXXWWD�VHNl�YDLNXWWDYXXGHQ�HVWHLWl�MD�VLWl�HGHVDXWWDYLD�WHNLM|L�
Wl� NRVNHYD�GDWD� V\QWHWLVRLWLLQ� U\KPLWWlLQ��%DPEUD� ������� LOPRLWWDD� �K\YLQ�
YRLQWLD�W\|OOl���RKMHOPLD�WDUNDVWHOHYDQ�NDWVDXNVHQVD�SURWRNROODVVD��HWWl�NRV�
ND� WXWNLPXNVHHQ� YDOLWDDQ� VHNl� NYDQWLWDWLLYLVLD� HWWl� NYDOLWDWLLYLVLD� WXWNLPXN�
VLD�� WXOHH� V\QWHHVL� ROHPDDQ� WRGHQQlN|LVHVWL� QDUUDWLLYLQHQ�� PXWWD� V\QWHHVLQ�
PHWRGL� ULLSSXX� ORSXOOLVHVWL� VLLWl��PLOODLVLD� WXWNLPXNVLD� KDXQ� WXORNVHQD� VDD�
GDDQ��
�
2EMHNWLLYLVXXV�� (NVSOLVLLWWLV\\V� WXWNLPXVWHQ� PXNDDQRWRVVD"� 0HWRGLHQ� MD�
WXORVWHQ�WDXOXNRLQWL"�$UYLRLYDWNR�DVLDQWXQWLMDW�WDL�Nl\WWlMlW�UDSRUWLQ"�
�
.DWVDXVUDSRUWLQ�ODDGLQWD��3lLYLWWlPLQHQ�
�
.DWVDXNVHQ� DNWLLYLQHQ� OHYLWWlPLQHQ��/HYLWWlPLVVXXQQLWHOPD"�.DWVDXNVHQ�
VlLO\WWlPLVSDLNND��HVLP��&RFKUDQH�WDL�&DPSEHOO��NLUMDVWR�"�
�
����,QIRUPDDWLRUHVXUVVHMD�MD�WLHGRQ�Nl\WW||QRWRQ�Nl\WlQW|Ml�
7LHGRQ�YlOLWWlPLQHQ�
�
9HUNRVWRQ�NHVNXNVHQ�ZZZ�VLYXVWR�MDNDDQWXX�NDKWHHQ�RVDDQ�� WRLVHHQ�RVDDQ�
RQ�SllV\�NHOOl� WDKDQVD�� WRLVHHQ�YDLQ�YHUNRVWRQ�MlVHQVWDWXNVHQ�KDQNNLQHLOOD��
-lVHQVWDWXNVHQ�VDD�NXND� WDKDQVD�� MRND�RQ� MROODNLQ� WDSDD�RPLVWDXWXQXW�Ql\W�
W|SHUXVWDLVHQ�WRLPLQQDQ�DMDWWHOXPDOOLOOH��
�
:ZZ�VLYXMHQ�YDSDDOWD�DOXHHOWD�RQ�SllV\�ODDMDDQ�(%33��ELEOLRJUDILDDQ��MRND�
NDWWDD� VRVLDDOLDODQ� WXWNLPXNVHQ� DUYLRLQWLD� MD� V\QWHWLVRLQWLD�� WXWNLPXNVHQ�
K\|G\QWlPLVWl�MD�PXXWD�VRVLDDOLDODQ�Ql\WW|SHUXVWDLVHQ�WRLPLQQDQ�DLKHDOXHLWD�
NRVNHYDD�NDQVDLQYlOLVWl�NLUMDOOLVXXWWD�VHNl�V\VWHPDDWWLVWHQ�NLUMDOOLVXXVNDWVD�
XVWHQ�NRNRHOPLD��/LVlNVL�VLYXVWROOD�RQ�SDOYHOX��MRND�VLVlOWll�DODQ�WRLPLMRLOOH�
VXXQQDWWXMD�LQIRUPDDWLRUHVXUVVHMD��1lLWl�RYDW�OLVWDXNVHW��MRWND�VLVlOWlYlW�ELE�
OLRJUDILVLD� WLHWRNDQWRMD�� OLQNNHMl�HULODLVLLQ� VRVLDDOLWLHWHHOOLVLLQ� WLHWROlKWHLVLLQ��
V\VWHPDDWWLVLD�NLUMDOOLVXXVNDWVDXNVLD�WHNHYLl�MD�WLHGRQ�Nl\WW||Q�NHVNLWW\QHLWl�
LQVWLWXXWWHMD�� WXWNLPXVLQVWLWXXWWHMD� VHNl� NLUMDVWRSDOYHOXMD�� 9DSDDOOD� DOXHHOOD�
RQ�OLVlNVL�OLVWDWWX�MD�NXYDWWX�WLLYLVWlHQ�YHUNRVWRQ�Nl\QQLVVl�ROHYDW�ODDMHPPDW�
WXWNLPXVSURMHNWLW��0\|V�YHUNRVWRQ� W\|SDSHULW� RQ� ODGDWWDYLVVD�ZZZ�VLYXMHQ�
YDSDDOWD�DOXHHOWD��7\|SDSHULW�RYDW�YHUNRVWRQ�\NVLWWlLVWHQ�WXWNLMRLGHQ�WDL�WXW�
NLMDU\KPLHQ�NLUMRLWWDPLD�HLYlWNl�QH�YlOWWlPlWWl�HGXVWD�NRNR�YHUNRVWRQ�YLUDO�
OLVWD�NDQWDD�NXOORLVHHQNLQ�DVLDDQ��9DSDDOWD�DOXHHOWD�RQ�P\|V�OLQNLW�YHUNRVWRQ�
WXWNLPXV\NVLN|LGHQ� VLYXLOOH�� MRLOOD� RQ� PP�� OLVWDWWX� MD� ODGDWWDYLVVD� \NVLN|Q�
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WXWNLPXVNDWVDXNVLD� MD� MXONDLVXMD��9DSDDQ�DOXHHQ�XXWLVRVDVWROOD�RQ� DMDQNRK�
WDLVWD� WLHWRD� VLLWl�� PLWl� PDDLOPDOOD� WDSDKWXX� Ql\WW|SHUXVWDLVHQ� WRLPLQWD�
DMDWXNVHQ�DOXHHOOD��
�
9HUNRVWRQ� MlVHQLOOH� WDUNRLWHWXOOD� ZZZ�VLYXMHQ� DOXHHOOD� RQ� PP�� YHUNRVWRQ�
MlVHQOXHWWHOR�\KWH\VWLHWRLQHHQ��SllV\�MlVHQWHQ�NHVNXVWHOXU\KPLLQ��VHNl�PDK�
GROOLVXXV� Nl\WWll� KDNXNRQHWWD�� MROOD� YRL� WHKGl� KDNXMD� YHUNRVWRQ� ZZZ�
VLYXLOWD�MD�LQWHUQHWLVWl�\OHHQVl��
�
9HUNRVWRQ�NHVNXV�WDUMRDD�NRXOXWXVWD�MD�NRQVXOWWLSDOYHOXMD�WXWNLMRLOOH��VRVLDD�
OLDODQ� WRLPLMRLOOH� MD� Nl\WlQQ|Q� W\|Wl� WHNHYLOOH� Ql\WW|SHUXVWDLVHQ� WRLPLQQDQ�
HUL�DLKHDOXHLVLLQ�OLLWW\HQ��$LKHDOXHLWD�RYDW�PP��VRVLDDOLWLHWHHOOLVWHQ�WLHWRNDQ�
WRMHQ� Nl\WW|�� WXWNLPXNVHQ� ODDGXQ� DUYLRLQWL�� HUL� WLHGRQODMLHQ� V\QWHWLVRLQWL� MD�
WXWNLPXNVHQ� NRPPXQLNRLQWL� Nl\WWlMLOOH�� 3DOYHOXPXRWRMD� RYDW� HVLWHOPlW�� VH�
PLQDDULW�� W\|SDMDW� MD� NRQVXOWDDWLR�� .HVNXV� RQ� OLVlNVL� YXRURYDLNXWXNVHVVD�
ODDMHPSDDQ�\KWHLV||Q�YLHUDVRKMHOPDQVD�SXLWWHLVVD��ROHPDOOD�PXNDQD�PXLVVD�
NDQVDOOLVLVVD� MD�NDQVDLQYlOLVLVVl�Ql\WW|SHUXVWDLVHQ� WRLPLQWD�DMDWXNVHQ�KDQN�
NHLVVD�VHNl�HVLWHOP|LPlOOl�NRQIHUHQVVHLVVD�MD�VHPLQDDUHLVVD���
�
7LHGRQ�Nl\WW||QRWWR�
�
9HUNRVWRQ�\NVLN|LVWl�HULW\LVHVWL�5858��5HVHDUFK�8QLW�IRU�5HVHDUFK�8WLOL]D�
WLRQ��RQ�NHVNLWW\Q\W�WXWNLPXVWLHGRQ�YDLNXWXVWHQ�MD�K\|G\QWlPLVHQ�N\V\P\N�
VLLQ�� 3DLQRSLVWH� HL� ROH� (YLGHQFH1HWZRUNLQ� V\QWHWLVRLPDQ� WLHGRQ� Nl\WW||Q�
RWRQ� WXNHPLVHVVD� VLQlQVl�� YDDQ� \OHLVHPPLQ� WXWNLPXVWLHGRQ� Nl\WW||QRWRQ�
HULWDVRLVLVVD�N\V\P\NVLVVl��5858�RQ�UDNHQWDQXW�WXWNLPXNVHQ�K\|G\QWlPLV�
Wl� MD�YDLNXWXVWD�NRVNHYDQ� WLHWRNDQQDQ�� MRVVD�RQ�\OL�����DLKHWWD�NlVLWWHOHYll�
DUWLNNHOLD��7LHWRNDQWDDQ�RQ�SllV\�\NVLN|Q�ZZZ�VLYXLOWD�MD�VH�NDWWDD�HPSLLUL�
VLl��NlVLWWHHOOLVLl� MD�\OHLVHPSLl�SDSHUHLWD� WHUYH\GHQKXROORQ��VRVLDDOLKXROORQ��
NRXOXWXNVHQ�MD�ULNRVRLNHXGHQ�DOXHLOWD��7HUYH\GHQKXROWRDODQ�SDSHULW�RQ�UDMRL�
WHWWX�QLLGHQ�VXXUHQ�PllUlQ�YXRNVL�HULODLVLLQ�NDWVDXNVLLQ��
�
5858Q� PLWWDYD� WXWNLPXVWLHGRQ� K\|G\QWlPLVWl� MD� Nl\WW||QRWWRD� NRVNHYD�
KDQNH� RQ� ROOXW� /HHGVLQ� \OLRSLVWRQ� SROLF\� �WXWNLPXNVHQ� LQVWLWXXWLQ� NDQVVD�
\KWHLVW\|VVl�WHKW\�WXWNLPXV��MRND�NlVLWWHOL�WXWNLPXNVHQ�Nl\WW|l�MD�K\|G\QWl�
PLVWl�VHNl�WlWl�WXNHYLD�VWUDWHJLRLWD�NRXOXWXNVHQ��WHUYH\GHQKXROORQ��VRVLDDOL�
KXROORQ�MD�ULNRVRLNHXGHQ�DOXHHOOD��1XWOH\�\P������E���+DQNNHHQ�NHVNHLQHQ�
RVD�ROL�WXWNLPXVNDWVDXV��MRND�NlVLWWL�����WXWNLPXNVHQ�HULPXRWRLVLD�YDLNXWXN�
VLD� NRVNHYDD� HPSLLULVWl� SDSHULD� �1XWOH\� \P�� ����E�� :DOWHU� \P�� ����D���
7XWNLPXNVHQ�YDLNXWXV�\PPlUUHWWLLQ�KDQNNHHVVD�VSHNWULQl�� MRND�XORWWXX� WXW�
NLPXVWXORNVLD�NRVNHYDQ�WLHWRLVXXGHQ�V\QW\PLVHVWl��WLHGRQ�MD�VHQ�LPSOLNDDWL�
RLGHQ� \PPlUWlPLVHVWl� DLQD� WRLPLQQDQ�PXXWRNVHHQ� VDWL�� 7XWNLPXNVHQ� YDL�
NXWWDYXXGHQ�OLVllPLVHHQ�WlKWllYlW�VWUDWHJLDW�YRLYDW�NRKGHQWXD�PLKLQ�WDKDQVD�
VSHNWULQ� NRKWDDQ�� 1XWOH\� \P�� �����E�� SLWlYlW� NXLWHQNLQ� Nl\WW|NHOSRLVHQD�
HURWWDD�WRLVLVWDDQ�NlVLWWHHOOLQHQ�WXWNLPXNVHQ�Nl\WW|��MRND�QlN\\�WLHGRQ��\P�
PlUU\NVHQ��DVHQWHLGHQ�MD�LGHRLGHQ�PXXWRNVHQD��MD�LQVWUXPHQWDDOLQHQ�WDL�VXR�
UD�WXWNLPXNVHQ�Nl\WW|��MRND�NlVLWWll�YlOLWW|PLl�WRLPLQQDOOLVLD�PXXWRNVLD��
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�
.LUMDOOLVXXVNDWVDXV� SDLNDQVL� WXWNLPXNVHQ� Nl\W|Q� MD� K\|G\QWlPLVHQ� HVWHLWl��
7XWNLMRLGHQ� RVDOWD� WXWNLPXNVHQ� K\|G\QWlPLVWl� HVWHLWl� ROLYDW� UHVXUVVLHQ� ��
UDKDQ� MD�DMDQ� ��SXXWH�� WDLWRMHQ�SXXWH� MD�VH��HWWl� WXWNLPXVWXORVWHQ� OHYLWWlPLV�
WRLPLQWDD� HL� DUYRWHWD� WXWNLPXV\KWHLV|VVl�� .l\WlQQ|Q� DPPDWWLODLVWHQ� RVDOWD�
WXWNLPXNVHQ� K\|G\QWlPLVHQ� HVWHLWl� ROLYDW� PXXQ� PXDVVD� DMDQ� SXXWH� OXNHD�
WXWNLPXVNLUMDOOLVXXWWD� MD�Nl\Gl�NXXQWHOHPDVVD�HVLWHOPLl� WDL� WHKGl�RPDD� WXW�
NLPXVWD�� WXWNLPXVWD� NRVNHYDQ� NHVNXVWHOXQ� SXXWWXPLQHQ� RUJDQLVDDWLRVVD� MD�
PXLGHQ�LQIRUPDDWLROlKWHLGHQ�DUYRWWDPLQHQ�NRUNHDPPDOOH��0\|V�ULVWLULLWDLVHW�
WXWNLPXVWXORNVHW�WDL�WXORVWHQ�XKND�YDOLWVHYDD�VWDWXV�TXRWD�WDL�W\|QWHNLM|LGHQ�
DPPDWWLWDLWRD� MD� �NRNHPXVWD� NRKWDDQ� RYDW� RPLDDQ� HVWlPllQ� WXWNLPXNVHQ�
Nl\W|Q���
�
.LUMDOOLVXXVNDWVDXV� OLVWDVL� \NVLWWlLVLl� Nl\WlQW|Ml� MD� WRLPLQWRSDNHWWHMD�� MRLOOD�
RQ�\ULWHWW\� OLVlWl� WXWNLPXVWXORVWHQ�Nl\WW|l�HUL� VHNWRULHQ� WRLPLQWDSROLWLLNDVVD�
MD�Nl\WlQQ|LVVl��/LVWD�NlVLWWL� OlKHV�����LQWHUYHQWLRPHQHWHOPll��0HQHWHOPlW�
OXRNLWHOWLLQ�WlPlQ�MlONHHQ�LQWHUYHQWLRW\\SLQ�MD�WRLVDDOWD�VHQ�PHNDQLVPLQ�PX�
NDDQ�� MRWD�PHQHWHOPl�Nl\WWll�\ULWHWWlHVVl� OLVlWl� WXWNLPXNVHQ�Nl\WW|l�� ,QWHU�
YHQWLRW\\SSHMl�OLVWDWWLLQ�����1LLWl�ROLYDW�HVLP��NLUMRLWHWWX�PDWHULDDOL��MXONDLVXW�
DLNDNDXVOHKGLVVl��UDSRUWLW�MQH����VXXOOLVHW�HVLW\NVHW��VHPLQDDULW��NRQIHUHQVVLW���
PHGLD� �79��UDGLR�� OHKGHW���NRXOXWXVPDWHULDDOLW��KHQNLO|VW|Q�NHKLWWlPLQHQ� MD�
NRXOXWXV�� OREEDDPLQHQ�� YHUNRVWRW�� UDKDOOLVHW� NDQQXVWLPHW� VHNl� LQWUDQHW� MD�
LQWHUQHW��0HQHWHOPLVVl�Nl\WHWW\Ml�PHNDQLVPHMD� OLVWDWWLLQ�NDKGHNVDQ��:DOWHU�
\P������E��1XWOH\�\P������E�����
�

/HYLWWlPLQHQ��/HYLWWlPLQHQ�NlVLWWll�LQWHUYHQWLRLWD��MRWND�HVLWWlYlW�MD�OHYLWWl�
YlW� WXWNLPXVWXORNVLD� HQHPPlQ� WDL� YlKHPPlQ� UllWlO|LG\VVl�PXRGRVVD��.LU�
MRLWHWWX� PDWHULDDOL� MD� VXXOOLVHW� HVLW\NVHW� RYDW� WlOODLVLD� LQWHUYHQWLRQ� PXRWRMD��
3llDVLDOOLVHQD� WDYRLWWHHQD�RQ� LQIRUPRLGD�SRWHQWLDDOLVLD�Nl\WWlMLl� WXWNLPXVWX�
ORNVLVWD�MD�YDNXXWWDD�Nl\WWlMlW�QLLGHQ�DUYRVWD��/HYLWWlPLVVWUDWHJLRLGHQ�SHUXV�
WDYDQD�PHNDQLVPLQD�RQ�VH�WXWNLPXVSHUXVWDLQHQ�YLHVWL��MRQND�QH�VLVlOWlYlW��1H�
SHUXVWDYDW�DLNXLVWHQ�RSSLPLVWHRULRLKLQ��MRLGHQ�PXNDDQ�KHQNLO|NRKWDLQHQ�PR�
WLYDDWLR� RQ� WlUNHll� Nl\WWl\W\PLVHQ�PXXWRVWD� WDYRLWHOWDHVVD�� MD� UDWLRQDDOLVHQ�
LQIRUPDDWLRQHWVLQQlQ� MD� SllW|NVHQWHRQ� NRJQLWLLYLVLLQ� WHRULRLKLQ��0ROHPPDW�
WHRULDNHK\NVHW�ROHWWDYDW��HWWl�Nl\WWl\W\PLVHQ�PXXWRV�VDDYXWHWDDQ�WHKRNNDDOOD�
WLHGRQ� OHYLWWlPLVHOOl�� /HYLWWlPLVWl� NRVNHYD� WXWNLPXNVHOOLQHQ� Ql\WW|� NHUWRR��
HWWl�WLHW\OOH�U\KPlOOH�HULW\LVHVWL�VXXQQDWWX�PDWHULDDOL�YRL�PXXWWDD�DVHQWHLWD�MD�
HWWl�\KGLVWHW\W�VHPLQDDULW�MD�W\|SDMDW�YRLYDW�URKNDLVWD�VXRUHPSDDQ�WXWNLPXN�
VHQ�Nl\WW||Q������
.RXOXWXV��.RXOXWXV�YDDWLL�NRKGHU\KPlOWl�DNWLLYLVHPSDD�RVDOOLVWXPLVWD�NXLQ�
OHYLWWlPLQHQ�� .RXOXWXVLQWHUYHQWLRW� NlVLWWlYlW� SHULQWHLVLVWl� OXHQQRLVWD� DONDHQ�
HULODLVLD�YXRURYDLNXWWHLVLD�WLODLVXXNVLD��3HUXVWDYDQD�PHNDQLVPLQD�RQ�RSSLPL�
QHQ�� WLHGRQ� OLVllPLQHQ� MD� WXWNLPXVWXORVWHQ� \PPlUWlPLQHQ�� .RXOXWXVLQWHU�
YHQWLRW� SHUXVWXYDW� OXNXLVLLQ� HULODLVLLQ� RSSLPLVWD� NRVNHYLLQ� WHRULRLKLQ�� HVLP��
WHNQLVHQ� UDWLRQDOLWHHWLQ� PDOOHLKLQ�� MRWND� NRKGLVWXYDW� V\VWHPDDWWLVHQ� RQJHO�
PDQUDWNDLVXQ� WXNHPLVHHQ�� .RXOXWXVLQWHUYHQWLRLGHQ� WHKRNNXXGHVWD� HL� WXWNL�
PXVNDWVDXNVHVVD�O|\W\Q\W�YDKYDD�Ql\WW|l��+HQNLO|NRKWDLQHQ�RKMDDPLQHQ�RQ�
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KDYDLWWX� WHUYH\GHQKXROORVVD� PHQHVW\NVHNNllNVL� NRXOXWXVLQWHUYHQWLRQ� PXR�
GRNVL��
6RVLDDOLQHQ�YDLNXWWDPLQHQ��6RVLDDOLVHQ�YDLNXWWDPLVHQ�VWUDWHJLD�Nl\WWll�NRO�
OHJRLWD�� PLHOLSLGHMRKWDMLD�� URROLPDOOHMD� MQH�� MD� QlLGHQ� VRVLDDOLVWD� YDLNXWXVWD�
LQIRUPRLGHVVDDQ� SRWHQWLDDOLVLD� Nl\WWlMLl� WXWNLPXNVHVWD� MD� YDNXXWHOOHVVDDQ�
WlPlQ� DUYRVWD�� 3HUXVWDYDQD�PHNDQLVPLQD� RQ� VRVLDDOLQHQ� YDLNXWXV�� QRUPLHQ�
MD� DUYRMHQ� PXXWWDPLQHQ� UHLWWLQl� Nl\W|NVHQ� PXXWWDPLVHHQ�� 1lPl� VWUDWHJLDW�
SRKMDDYDW� VRVLDDOLVHQ�YDLNXWWDPLVHQ� MD� RSSLPLVHQ� WHRULRLKLQ�� MRWND� ROHWWDYDW�
HWWl�NXQ�LQIRUPDDWLR�VRSLL�\KWHHQ�YDOOLWVHYLHQ�QRUPLHQ�MD�DUYRMHQ�NDQVVD��WD�
SDKWXX�WRGHQQlN|LVLPPLQ�WRLPLQQDQ�PXXWRVWD��7XWNLPXNVHQ�Nl\WW|l�NRVNH�
YLVVD�WXWNLPXNVLVVD�RQ�KDYDLWWX��HWWl�WRLPLMDW�OXRWWDYDW�HWHQNLQ�NROOHJRLKLQVD�
LQIRUPDDWLRQ�OlKWHLQl��
7XWNLMRLGHQ� MD� Nl\WWlMLHQ� \KWHLVW\|�� <KWHLVW\|LQWHUYHQWLRW� WlKWllYlW� Nl\�
WlQQ|Q� W\|QWHNLM|LGHQ�� SROLWLLNDQ� KDUMRLWWDMLHQ� MD� WXWNLMRLGHQ� YlOLVHQ� YXRUR�
YDLNXWXNVHQ� YDKYLVWDPLVHHQ�� 3HUXVWDYDQD�PHNDQLVPLQD� RQ� NRPPXQLNDDWLR��
LGHRLGHQ�MD�LQIRUPDDWLRQ�YDLKGRQ�SDUDQWDPLQHQ�WXWNLMRLGHQ�MD�SRWHQWLDDOLVWHQ�
Nl\WWlMLHQ� NHVNHQ�� 7lOODLVHW� YXRURYDLNXWXVWD� WlKGHQWlYlW� OlKHVW\PLVWDYDW�
SRKMDDYDW� NRQVWUXNWLLYLVLLQ� RSSLPLVHQ� WHRULRLKLQ�� MRLGHQ� PXNDDQ� XXVL� WLHWR�
VXRGDWHWDDQ��PXRNDWDDQ�MD�UHNRQVWUXRLGDDQ�ROHPDVVD�ROHYDQ�\PPlUU\NVHQ�MD�
NRNHPXNVHQ�OlSL��2Q�ROHPDVVD�YDKYDD�Ql\WW|l�VLLWl��HWWl�Nl\WlQQ|Q�WRLPLMRL�
GHQ�PXNDQDROR� WXWNLPXVSURVHVVLVVD� OLVll� VHNl� NlVLWWHHOOLVWl� HWWl� VXRUDD� WXW�
NLPXNVHQ�Nl\WW|l���
.DQQXVWLPHW�� .DQQXVWLQSHUXVWDLVHW� LQWHUYHQWLRW� WDUMRDYDW� MRQNLQODLVHQ� URK�
NDLVXQ� WDL� SDONLQQRQ� WRLPLQQDVWD�� MRND� HGHVDXWWDD� WXWNLPXNVHQ� YDLNXWXVWD��
3HUXVWDYDQD�PHNDQLVPLQD�RQ�PRWLYRLPLQHQ�SDONLQQRQ�DYXOOD�� WRLPLQWDWDYDW�
WRLVWXYDW�WRGHQQlN|LVLPPLQ��NXQ�QLLVWl�VHXUDD�MRWDNLQ�SRVLWLLYLVWD��.DQQXVWL�
PLHQ�Nl\WW|�SRKMDD� VHOODLVLLQ�RSSLPLVHQ� WHRULRLKLQ�� MRLGHQ�PXNDDQ�Nl\WWl\�
W\PLVHHQ�YRLGDDQ�YDLNXWWDD�NRQWUROORLPDOOD�PRWLYDDWLRWD�VLVlLVWHQ� MD�XONRLV�
WHQ� \OO\NNHLGHQ� DYXOOD��0XLOWD� NXLQ� WHUYH\GHQKXROWRDODOWD� RQ� YDKYDD� FDVH�
WXWNLPXVSRKMDLVWD� Ql\WW|l� VLLWl�� HWWl� UDKDOOLVHW� NDQQXVWLPHW� URKNDLVHYDW� WXW�
NLPXVWXORVWHQ� OHYLWWlPLVHHQ� VHNl� WXWNLMRLGHQ� MD� Nl\WlQQ|Q� WRLPLMRLGHQ� \K�
WHLVW\|Q�NHKLWWlPLVHHQ��
9DKYLVWDPLQHQ��9DKYLVWDPLVHHQ�SHUXVWXYDW� LQWHUYHQWLRW� URKNDLVHYDW� WDUNRL�
WXNVHQPXNDLVWD�� WXWNLPXNVHHQ� SHUXVWXYDD� Nl\WWl\W\PLVWl� HVLWWlPlOOl� LQIRU�
PDDWLRWD� Nl\WWl\W\PLVHVWl� \NVLO|LOOH� WDL� U\KPLOOH� Nl\WWl\W\PLVWl� HQQHQ�� VHQ�
DLNDQD� WDL� VHQ� MlONHHQ��7DUNDVWXV�� SDODXWH� MD�PXLVWXWXV� RYDW� WlOO|LQ� OlKHVW\�
PLVWDSRLQD��3HUXVWDYDQD�PHNDQLVPLQD�RQ�YDKYLVWDPLQHQ�LQIRUPDDWLRQ�DYXO�
OD��0XLVWXWXNVHQ�RQ�KDYDLWWX�ODDMDOWL�ROHYDQ�WHKRNDV�VWUDWHJLD��2Q�P\|V�Ql\W�
W|l�VLOOH��HWWl�YDLNXWWDYXXWWD�YRLGDDQ�HGHVDXWWDD�NXQ�SDODXWH�DQQHWDDQ�OlKHOOl�
SllW|NVHQWHNRDLNDD��
+HOSRWWDPLQHQ��+HOSRWWDYDW� LQWHUYHQWLRW� WHNHYlW�PDKGROOLVHNVL� WXWNLPXVSH�
UXVWDLVHQ� WRLPLQWDWDYDQ� WDUMRDPDOOD� WDORXGHOOLVWD�� WHNQLVWl�� RUJDQLVDWRULVWD� MD�
HPRWLRQDDOLVWD�DSXD���3HUXVWDYDQD�PHNDQLVPLQD�RQ�KHOSRWWDPLQHQ�WDUMRDPDO�
OD� YlOLQHLWl� WRLPLQQDQ� WRWHXWWDPLVHHQ� MD� WRLPLQQDQ� HVWHLGHQ� SRLVWDPLVHHQ��
1lPl� OlKHVW\PLVWDYDW� SRKMDDYDW� PXXWRNVHQ� MRKWDPLVWHRULRLKLQ�� MRWND� WlK�
GHQWlYlW� PDKGROOLVWDYLHQ� VWUDWHJLRLGHQ� WlUNH\WWl�� 7XWNLPXVWHQ�PXNDDQ� KHO�
SRWWDYDW� VWUDWHJLDW� YRLYDW� XVHLQ� ROOD� WHKRNNDLWD� VLOORLQ�� NXQ� OlKHVW\PLVWDSD�
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WXWNLPXNVHQ�Nl\WW||QRWWRRQ�RQ� HQHPPlQ� WDL� YlKHPPlQ�SDNRWWDYD��7lOO|LQ�
HL� ROH� PDKGROOLVWD� QHXYRWHOOD� WXWNLPXNVHQ� PHUNLW\NVHVWl� MD� KHQNLO|NXQQDQ�
YDDGLWDDQ�WDUMRDYDQ�WXWNLPXVSHUXVWDLVLD�SDOYHOXLWD��
0RQLRVDLVHW�DORLWWHHW��0RQLRVDLVHW�LQWHUYHQWLRW�Nl\WWlYlW�NDKWD�WDL�XVHDPSDD�
LQWHUYHQWLRWD�HGHVDXWWDDNVHHQ�WXWNLPXNVHQ�YDLNXWXVWD��7lOO|LQ�\NVLWWlLVWHQ�LQ�
WHUYHQWLRPHQHWHOPLHQ�YDLNXWXVWD�HL�YRL�DUYLRLGD�HULNVHHQ��1lPl�LQWHUYHQWLRW�
WlKWllYlW�PRQLQNHUWDLVLLQ�PHNDQLVPHLKLQ�\ULWWlHVVllQ�SHUXVWDD� WRLPLQWD� WXW�
NLPXNVHHQ��0RQLRVDLVWHQ� LQWHUYHQWLRLGHQ�WHRULDSRKMD�ULLSSXX�Nl\WHW\LVWl� LQ�
WHUYHQWLRPHQHWHOPLVWl�� 7HUYH\GHQKXROWRDODOOD� WHKW\MHQ� WXWNLPXVNDWVDXVWHQ�
PXNDDQ�PRQLRVDLVHW� LQWHUYHQWLRW�RYDW� VXXUHPPDOOD� WRGHQQlN|LV\\GHOOl�PH�
QHVW\NVHNNllPSLl� NXLQ� \NVLWWlLVHW� VWUDWHJLDW�� 7XWNLPXNVHW� HLYlW� NXLWHQNDDQ�
NHUUR�VLLWl��PLWHQ�HUL�PHQHWHOPLHQ�HOHPHQWLW�RYDW�YXRURYDLNXWXNVHVVD�NHVNH�
QllQ��

�
.DKGHNVDQ�NDWHJRULDD�RYDW�ULQQDNNDLVLD��HLYlW�KLHUDUNNLVLD��MD�QH�HLYlW�VXOMH�
WRLVLDDQ�SRLV��/XRNLWWHOXQ�WDUNRLWXNVHQD�RQ�WDUMRWD�WHRUHHWWLQHQ�MD�Nl\WlQQ|O�
OLQHQ� YlOLQH�� MROOD� MlVHQWll� WXWNLPXNVHQ� YDLNXWWDYXXWWD� MD� WXWNLPXVWXORVWHQ�
Nl\WW||QRWRQ� NRQWHNVWHMD� VHNl� NHKLWWll� MD� RWWDD� Nl\WW||Q� WXWNLPXNVHQ� YDL�
NXWWDYXXWWD�WXNHYLD�VWUDWHJLRLWD��
�
5858VVD�RQ�WHKW\�P\|V�DQDO\\WWLQHQ�NLUMDOOLVXXVNDWVDXV��MRVVD�WDUNDVWHOWLLQ�
VLWl�� PLWl� Ql\WW||Q� SHUXVWXYDQ� WRLPLQWD�DMDWXNVHQ� SLLULVVl� YRLGDDQ� RSSLD�
LQQRYDDWLRLGHQ�OHYLlPLVWl�NlVLWWHOHYlVWl�NLUMDOOLVXXGHVWD��1XWOH\�\P���������
7HNLMlOXRNNLD�� MRWND� WRGHQQlN|LVHVWL� YDLNXWWDYDW� VLLKHQ��RWHWDDQNR� LQQRYDD�
WLR� Nl\WW||Q�� ROLYDW� NDWVDXNVHQ� PXNDDQ� LQQRYDDWLRQ� RPLQDLVXXGHW�� Nl\W�
W||QRWWDMDQ�RPLQDLVXXGHW��\PSlULVW|Q�NRQWHNVWLQ�RPLQDLVXXGHW��LQQRYDDWLRQ�
WDUMRDMLHQ�RPLQDLVXXGHW�MD�NRPPXQLNDDWLRNDQDYDW��7HNLMlW�OLVWDDYDW�NDWVDXN�
VHQ�MRKWRSllW|NVLVVl�Nl\WW||QRWWRWXWNLPXNVHQ�KDDVWHLWD��0LWHQ�WXWNLPXNVHQ�
K\|G\QWlPLVWl�YRLGDDQ� WDL� WXOLVL�PLWDWD"�0LWNl� WXWNLPXVWXORVWHQ�XORWWXYXX�
GHW��HVLP��SRKMDQD�ROHYD�PHWRGRORJLD��YDLNXWWDYDW�QLLGHQ�K\|G\QWlPLVHHQ"�
0LOODLVLD� WXWNLPXVPHWRGHMD� �HVLP�� NRNHHOOLVHW� PHWRGLW�� FDVH�WXWNLPXNVHQ�
PHWRGLW�� WDUYLWDDQ� WXWNLPXNVHQ� K\|G\QWlPLVHQ� WXWNLPXNVHVVD"� 0LWHQ� PR�
QLQlN|NXOPDLQHQ� OlKHVW\PLVWDSD� YRLGDDQ� OLLWWll� Nl\WW||QRWWRWXWNLPXNVHHQ�
MD�PLWNl�VHOODLVHQ�OlKHVW\PLVWDYDQ�HGXW�YRLYDW�ROOD"�����
�
9HUNRVWRQ�\NVLN|LVWl�P\|V� ODSVLLQ� MD� QXRULLQ� NHVNLWW\QHHVVl�%DUQDGRQ�\OL�
SLVWRQ�MD�<RUNLQ�\OLRSLVWRQ�\NVLN|VVl��:KDW�ZRUNV�IRU�FKLOGUHQ"��RQ�WRLPLQ�
QDQ� SDLQRSLVWH� WXWNLPXVWLHGRQ� OHYLWWlPLVHQ� MD� Nl\WW||QRWRQ� VWUDWHJLRLGHQ�
NHKLWWlPLVHVVl��$YDLQSLLUUH�\NVLN|Q�WRLPLQQDVVD�RQ�VHQ�WRLPLQWD�<RUNVKLUHQ�
DOXHHQ�SDLNDOOLVWHQ�YLUDQRPDLVWHQ�NDQVVD�MD�QlLGHQ�ODVWHQUDKDVWRQ�SLORWWLSUR�
MHNWHLVVD��<NVLNN|�WDUMRDD�WLHGRQ�WLLYLVWHOPLl�HULODLVLVWD�LQWHUYHQWLRLWD�NRVNL�
HQ��(YLGHQFH1XJJHWV��SDLNDOOLVLOOH�WRLPLQWDSROLWLLNDQ�VXXQQLWWHOLMRLOOH�MD�Sll�
W|NVHQWHNLM|LOOH�VHNl�Nl\WlQQ|Q�W\|QWHNLM|LOOH�DLKHLVWD��MRWND�RYDW�PHUNLW\N�
VHOOLVLl� ODVWHQ� MD� QXRUWHQ� SDOYHOXMHQ� SDUDQWDPLVHQ� NDQQDOWD�� <NVLNN|� RQ�
P\|V� W\|OOLVWlQ\W� \KGHQ�NRNRSlLYlLVHQ� W\|QWHNLMlQ�� MRND� W\|VNHQWHOHH� VXR�
UDDQ�QLLGHQ�WRLPLMRLGHQ�NDQVVD��MRWND�Nl\WWlYlW�\NVLN|Q�WDUMRDPDD�WLHWRD���
��
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��6&,(�
����3DUHPSDD�WLHWRD�SDUHPSLD�VRVLDDOLSDOYHOXMD�YDUWHQ�
�
6&,(��6RFLDO�&DUH�,QVWLWXWH�IRU�([FHOOHQFH��ZZZ�VFLH�RUJ�XN���RQ�/RQWRRVVD�
VLMDLWVHYD�ULLSSXPDWRQ�RUJDQLVDDWLR��MRND�SHUXVWHWWLLQ�YDVWDXNVHQD�%ULWDQQLDQ�
KDOOLWXNVHQ�NDPSDQMDDQ��MRND�WlKWll�VRVLDDOLSDOYHOXMHQ�ODDGXQ�SDUDQWDPLVHHQ�
(QJODQQLVVD��:DOHVLVVD� MD� 3RKMRLV�,UODQQLVVD�� ,QVWLWXXWWL� DORLWWL� WRLPLQWDQVD�
YXRGHQ������ORNDNXXVVD��6LOOl�RQ�QRLQ����KHQJHQ�YDNLWXLQHQ�KHQNLO|NXQWD���
KDOOLQWRKHQNLO|VW|l��LQIRUPDDWLNNRMD��WXWNLMRLWD�MD�VRVLDDOLW\|QWHNLM|LWl���VHNl�
���KHQJHQ� MRKWRNXQWD�� MRND�RKMDD� LQVWLWXXWLQ� W\|Wl� MD� \ULWWll� WDDWD� VHQ� ULLS�
SXPDWWRPXXGHQ��,QVWLWXXWLQ�WRLPLQWDD�UDKRLWWDYDW�(QJODQQLQ�WHUYH\VPLQLVWH�
UL|��:DOHVLQ�NRNRXV�MD�3RKMRLV�,UODQQLQ�WHUYH\GHQ��VRVLDDOLSDOYHOXMHQ�MD�MXO�
NLVHQ�WXUYDQ�PLQLVWHUL|��6&,(Q�VDDPD�UDKRLWXV�NDXGHOOH���������ROL�����PLO�
MRRQDD� SXQWDD�� 7lPlQ� MlONHHQ� YXRWXLQHQ� UDKRLWXV� RQ� �� PLOMRRQDQ� SXQQDQ�
OXRNNDD�VHXUDDYDW�NROPH�YXRWWD��
�
6&,(Q� LVNXODXVH� RQ� �SDUHPSDD� WLHWRD� SDUHPSLD� VRVLDDOLSDOYHOXMD� YDUWHQ���
,QVWLWXXWLQ� W\|� NHVNLWW\\� VRVLDDOLKXROWRD� MD� VHQ� Nl\WlQW|Ml� NRVNHYDQ� WLHGRQ�
NHUllPLVHHQ��DUYLRLQWLLQ�MD�V\VWHPDWLVRLQWLLQ�VHNl�WLHGRQ�OHYLWWlPLVHHQ�VRVL�
DDOLDODQ�W\|QWHNLM|LOOH�MD�VRVLDDOLSDOYHOXMHQ�Nl\WWlMLOOH��,QVWLWXXWWL�PllULWHOOHH�
SllWHKWlYLNVHHQ�

•� NHUlWl�MD�V\VWHPDWLVRLGD�VRVLDDOLKXROWRD�NRVNHYDD�WLHWRD�
•� ODDWLD�Nl\WlQQ|Q�RSSDLWD�V\VWHPDWLVRLGXQ�WLHGRQ�SRKMDOWD��
•� HGHVDXWWDD�Nl\WlQQ|Q�RSSDLGHQ�Nl\WW|l�VRVLDDOLW\|VVl�

,QVWLWXXWWL�NHUll�MD�V\VWHPDWLVRL�WLHWRD�ODDMD�DODLVHVWL�HULODLVLVWD�OlKWHLVWl��NX�
WHQ�VRVLDDOLSDOYHOXMHQ�Nl\WWlMLOWl�MD�QlLGHQ�KXROWDMLOWD��IRUPDDOLVWD�WXWNLPXN�
VHVWD�VHNl�VRVLDDOLDODQ� W\|QWHNLM|LOWl��7DYRLWWHHQD�RQ� WXRWWDD�KHOSSRNl\WW|L�
VLl� MD�\PPlUUHWWlYLl��HUL�PXRGRLVVD�ROHYLD�Nl\WlQQ|Q�RSSDLWD�VRVLDDOLKXRO�
ORQ�W\|QWHNLM|LOOH�MD�VRVLDDOLSDOYHOXMHQ�Nl\WWlMLOOH��2SSDLGHQ�Nl\WWlMl\VWlYlO�
OLV\\V�MD�Nl\WW|NHOSRLVXXV�WHVWDWDDQ�Nl\WWlMlU\KPLVVl��7DDWDNVHHQ��HWWl�LQVWL�
WXXWLQ� NHUllPll� WLHWRD� WRLPLYLVWD� VRVLDDOLKXROORQ� Nl\WlQQ|LVWl� Nl\WHWllQ�
ODDMDOWL��6&,(�S\UNLL�WHNHPllQ�\KWHLVW\|Wl�HVLPHUNLNVL�VRVLDDOLSDOYHOXMD�WDU�
NDVWDYLHQ� MD�DUYLRLYLHQ�\NVLN|LGHQ�NDQVVD��NRXOXWXVRUJDQLVDDWLRLGHQ�NDQVVD�
VHNl� SDOYHOXMHQ� Nl\WWlMLHQ� RUJDQLVDDWLRLGHQ� MD�PXLGHQ� VHNWRULHQ� YLUDVWRMHQ�
NDQVVD��
�
9XRVLHQ� ���������� W\|VVl� LQVWLWXXWWL� NRKGLVWL� SDLQRSLVWHWWl� HULW\LVHVWL� VHX�
UDDYLLQ�RVD�DOXHLVLLQ��LQVWLWXXWLQ�WXRWWDPDQ�W\|Q�KHOSSR�VDDWDYXXV�MD�Nl\WWl�
Ml\VWlYlOOLV\\V�� WLHGRQ� WHKRNDV� OHYLWWlPLQHQ�� SDUKDLGHQ� MXONDLVXPXRWRMHQ�
KDNHPLQHQ�VHNl�WLHGRQ�Nl\WW||QRWRQ�WXNLPXRWRMHQ�WXWNLPLQHQ�MD�NHKLWWlPL�
QHQ��9XRVLHQ� ���������� W\|� MDHWWLLQ� OLVlNVL� VHXUDDYDDQ� VHLWVHPllQ� WHHPD�
DOXHHVHHQ���
�



� ���

•� 2VDOOLVWXPLQHQ��Nl\WlQQ|Q�RSSDLWD��MRWND�NRVNHYDW�Nl\WWlMLHQ�RVDOOLV�
WXPLVWD� VRVLDDOLSDOYHOXMHQ�NHKLWWlPLVHHQ��YDQKHPSLHQ�� KXROWDMLHQ� MD�
PDUJLQDDOLU\KPLHQ� RVDOOLVWXPLQHQ�� 6&,(Q� RVDOOLVWDPLVWD� NRVNHYD�
VWUDWHJLD�MD�WRLPLQWDVXXQQLWHOPD��SDOYHOXLKLQ�SllV\��

•� 7HKRNNDLWD�SDOYHOXMD� ODSVLOOH� MD�SHUKHLOOH��NDVYDWWLODSVHW� MD�DGRSWLR��
YDQKHPPXXV��ODVWHQVXRMHOX��VLMRLWWDPLQHQ�MD�PLHOHQWHUYH\WHHQ�OLLWW\�
YlW�WDUSHHW��

•� 6RVLDDOLW\|Q�NRXOXWXV��VRVLDDOLW\|Q�NRXOXWXNVHQ�WLHWRSHUXVWDQ�SDUDQ�
WDPLQHQ��VRVLDDOLW\|Q�RSHWWDPLVHQ�MD�RSSLPLVHQ�RSSDLWD��

•� ,QKLPLOOLVWHQ� UHVXUVVLHQ� NHKLWWlPLQHQ�� LQKLPLOOLVWHQ� UHVXUVVLHQ� MRK�
WDPLVHQ� NHKLWWlPLQHQ�� K\YLHQ� Nl\WlQW|MHQ� NHUllPLQHQ�� Nl\WW||QRW�
WRYHUNRVWRMHQ� MD�ZZZ�SRKMDLVWHQ� W\|NlOXMHQ�NHKLWWlPLQHQ�� VRVLDDOL�
W\|Q�MRKWDPLVHQ�UHVXUVVLRSSDDQ�WHVWDDPLQHQ�MD�OHYLWWlPLQHQ��

•� 7HKRNNDLWD� SDOYHOXMD� DLNXLVLOOH�� WRLPLQWDRKMHLVWXV� W\|N\Y\WW|PLHQ�
KHQNLO|NHVNHLVHOOH� VXXQQLWWHOXOOH� MD� \KWHLV|SHUXVWDLVHOOH� SlLYlWRL�
PLQQDOOH��QXRUWHQ�W\|N\Y\WW|PLHQ�VHNl�QlLGHQ�SHUKHLGHQ�MD�KXROWDML�
HQ�WLHWRWDUSHLGHQ�DUYLRLQWL��WXORVSHUXVWDLVHW�NRWLSDOYHOXW��

•� 6RVLDDOLW\|Q� HOHNWURQLVHQ� NLUMDVWRQ� NHKLWWlPLQHQ�� Q\N\LVHQ� LQIUD�
VWUXNWXXULQ� DUYLRLQWL�� Nl\WHWWlY\\GHQ� SDUDQWDPLQHQ�� VLVlOO|Q� NHKLW�
WlPLQHQ�MD�Nl\WW|PDKGROOLVXXV�NDLNLOOH�Nl\WWlMlU\KPLOOH��

•� 0LWHQ�WLHWR�WRLPLL��VRVLDDOLW\|Q�SHUXVWDQD�ROHYDW�WLHGRQ�W\\SLW�MD�QLL�
GHQ�DUYLRLQWL�� WXWNLPXVNDWVDXV� VRVLDDOLDODQ� W\|QWHNLM|LGHQ� WXWNLPXV�
WLHGRQ�Nl\W|VWl��VRVLDDOLDODQ�YLUDVWRMHQ�WXNLPDKGROOLVXXGHW�KHQNLO|V�
W|Q�MDWNXYDOOH�RSSLPLVHOOH��WLHGRQ�OHYLWWlPLVHQ�MD�Nl\WW||QRWRQ�WXNL�
YHUNRVWRW�� WXWNLPXV� VLLWl�� PLWHQ� HULODLVHW� WXWNLPXVNDWVDXVWHQ� W\\SLW�
VRSLYDW�VRVLDDOLDODQ�WDUSHLVLLQ��

�
6&,(� WRLPLL� SURMHNWLSRKMDLVHVWL��<NVLWWlLQHQ�SURMHNWL� NHVNLWW\\� WLHWW\\Q� WHH�
PDDQ�MD�WDL�Nl\WlQQ|Q�RSSDDQ�NHKLWWlPLVHHQ��-RNDLQHQ�SURMHNWL�Nl\�OlSL�VHX�
UDDYDW�YDLKHHW��SURMHNWLVDONXQ�NHKLWWlPLQHQ�MD�YLLWHU\KPlQ�DVHWWDPLQHQ��SUR�
MHNWLQ� LPSOHPHQWDDWLR� �VRSLPXNVHW� NRQVXOWWLHQ� NDQVVD�� PDKG�� WLODXVW\|W��
WDORQ�VLVlLQHQ�W\|��MD�SURMHNWLQ�SllWWlPLQHQ��MXONDLVX�MD�WLHGRQ�OHYLW\VVXXQQL�
WHOPD�� VHXUDDYDW� YDLKHHW��� ,QVWLWXXWWL� W\|VNHQWHOHH� SURMHNWLQ� HUL� YDLKHLVVD�
Nl\WWlMlU\KPLHQ�MD�PXLGHQ�VRVLDDOLDODQ�DYDLQWRLPLMRLGHQ�NDQVVD��
�
����6\VWHPDDWWLVLD�WLHWRNDWVDXNVLD�HULODLVLVWD�WLHGRQ�OlKWHLVWl�
.lVLW\V�Ql\W|VWl�
�
6&,(�WHHWWL�/RQWRRQ�4XHHQ�0DU\�\OLRSLVWRVWD�NlVLQ�NRRUGLQRLWDYDQ�(YLGHQ�
FH1HWZRUNLQ� W\|U\KPlOOl�� 3DZVRQ� \P�� �������� WXWNLPXVNDWVDXNVHQ�� MRQND�
WDUNRLWXNVHQD�ROL� LGHQWLILRLGD�VRVLDDOLW\|Q�SHUXVWDQD�ROHYDW� WLHGRQ�SllW\\SLW�
MD�HKGRWWDD�WLHGRQ�ODDGXQ�DUYLRLQWLD�YDUWHQ�ODDWXNULWHHULW�NXOOHNLQ�LGHQWLILRL�
GXOOH�WLHGRQ�W\\SLOOH��7\|U\KPl�VRSL�\KGHVVl�6&,(Q�NDQVVD�SHULDDWWHHW��MRW�
ND�RWHWWLLQ�DQDO\\VLQ�SHUXVWDNVL��/XRNLWXNVHQ�WXOL�LGHQWLILRLGD�NDLNNL�WXQQHWXW�
VRVLDDOLDODQ�WLHGRQ�ODMLW��0LWllQ�WLHGRQ�ODMLD�HL�DVHWHWWX�HWXVLMDOOH��YDDQ�NDLNLO�
OD�WLHGRQ�ODMHLOOD��NXWHQ�WXWNLPXVWLHGROOD��DODQ�W\|QWHNLM|LGHQ�Nl\WlQQ|Q�NR�
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NHPXNVHOOD� WDL� Nl\WWlMLHQ� WLHGRLOOD�� NDWVRWWLLQ� ROHYDQ�PHUNLW\NVHQVl� VRVLDD�
OLDODQ� WLHWRSHUXVWDQD��6&,(�HL� VLLV�RWD� DQQHWWXQD�PLQNllQODLVWD� VRVLDDOLW\|Q�
WLHGRQ�KLHUDUNLDD��7lPl�HL�NXLWHQNDDQ� WDUNRLWWDQXW� VLWl�� HWWl�NDLNNL� WLHWR�RQ�
DLQD� MD� MRNDLVHVVD� WLODQWHHVVD� \KWl� K\Yll� WDL� Nl\WW|NHOSRLVWD��0LNl� WDKDQVD�
WLHWR�YRL�OLVlNVL�ROOD�KXRQRVWL�WXRWHWWXD��7DYRLWWHHNVL�DVHWHWWLLQ��HWWl�OXRNLWXN�
VHQ� WXOLVL� WRLPLD� NRPSDVVLQD�� MRND� RKMDD� WLHW\QODLVWD� WLHWRD� WDUYLWVHYDQ� NX�
KXQNLQ� WDUSHHVHHQ� MD� WLODQWHHVHHQ� VRSLYDDQ� WLHWRRQ�� /XRNLWXNVHQ� WXOL�P\|V�
ROOD�LQWHOOHNWXDDOLVHVWL�SHUXVWHOWX��VLLKHQ�WXOL�SllW\l�VHONHlQ��V\VWHPDDWWLVHQ��
OlSLQlN\YlQ�MD�WHVWDWXQ�PHWRGLQ�DYXOOD���
�
3DZVRQ�\P���������NlYLYlW�OlSL�DODQ�NLUMDOOLVXXWWD�MD�NHUlVLYlW�LGHQWLILRLWXMD�
VRVLDDOLDODQ�WLHGRQ�W\\SSHMl�MD�OXRNLWXNVLD��7\|U\KPl�SllW\L�HQVLQ�NROPHHQ�
WRLVWD� WLHGRQ� SURWRW\\SSLLQ�� 1lLWl� ROLYDW� PP�� NRNHHOOLQHQ� MD� NYDVL�
NRNHHOOLQHQ� WLHWR�� NRQVXOWDDWLRVWD� VDDWX� WLHWR�� NYDOLWDWLLYLQHQ� MD� FDVH�
WXWNLPXVWLHWR�� WRLPLQWDWXWNLPXNVHQ� WLHWR� MD� SURVHVVLDUYLRLQQLVWD� VDDWX� WLHWR��
7lPl� MlONHHQ� W\|U\KPl� HWVL� ROHPDVVD� ROHYLD� WLHGRQ� OXRNLWXNVLD� WDYRLWWHH�
QDDQ� \NVLQNHUWDLVWDD� NROPHQWRLVWD� OXRNDQ� NDWHJRULDD�� 7\|U\KPl� LGHQWLILRL�
NDKGHNVDQ�WLHGRQ�OXRNLWXVWD��MRLGHQ�SHUXVWHHQD�ROL�Nl\WHWW\�HVLP��WDUNRLWXVWD��
MRWD�YDUWHQ�WLHWR�RQ�WXRWHWWX��WXWNLPXVPHWRGRORJLDD�WDL�WLHGRQ�OlKGHWWl��/XR�
NLWXVWHQ� YHUWDLOXQ� ORSSXWXORNVHQD� W\|U\KPl� SllW\L� NDKWHHQ� OXRNLWXNVHHQ��
7DYRLWHSHUXVWDLQHQ�OXNLWXV�SHUXVWXX�QLLKLQ�WDYRLWWHLVLLQ��MRLWD�VLOPlOOl�SLWlHQ�
WLHWRD�RQ�WXRWHWWX��(VLPHUNLNVL�WXWNLPXNVHQ�WDYRLWWHHQD�YRL�ROOD�MRQNLQ�WLHW\Q�
LQWHUYHQWLRPHQHWHOPlQ� NHKLWWlPLQHQ� MD� WXWNLPXV�� MD� NHKLWWlPLVW\|� WXRWWDD�
WLHW\QODLVWD�WLHWRD�WDYRLWWHHVHHQ�OLLWW\HQ��/lKGHSHUXVWDLQHQ�OXRNLWXV�SHUXVWXX�
QLLKLQ� OlKWHLVLLQ�� MRLVWD� WLHWR� WXOHH�� 7LHGRQ� OlKWHLWl� YRLYDW� ROOD� HVLPHUNLNVL�
WXWNLPXV�� VRVLDDOLSDOYHOXMHQ�Nl\WWlMlW�� VRVLDDOLDODQ� W\|QWHNLMlW� MD�PXXW�VRVL�
DDOLSDOYHOXMHQ�RUJDQLVRLQWLW\|Wl�WHNHYlW��
�
7\|U\KPl�NRQVXOWRL�VRVLDDOLDODQ�HUL�WRLPLMRLWD�SURMHNWLQ�HUL�YDLKHLVVD��/LVlN�
VL� ��� VRVLDDOLSDOYHOXMHQ� Nl\WWlMLHQ� \KWHLV|Q� MlVHQWl� NHUWRL� QlNHP\NVHQVl�
NDKGHQ� OXRNLWXNVHQ� VXKWHHQ�� /RSXOOLQHQ� YDOLQWD� NDKGHQ� OXRNLWXVV\VWHHPLQ�
YlOLOOl� WHKWLLQ� VRYHOWDPDOOH� OXRNLWXNVLD� ���QHQ� VRVLDDOLDODD� NlVLWWHOHYlQ� XX�
GHKNRQ� DUWLNNHOLQ� MlVHQWlPLVHHQ�� 7\|U\KPlQ� PXNDDQ� WDYRLWHSHUXVWDLQHQ�
OXRNLWXV� ROL� KDQNDOD� Nl\WWll� MD� WLHGRQ� ODMLW� VRSLYDW� XVHLQ� XVHDPSDDQ� OXRN�
NDDQ��/lKGHSHUXVWDLQHQ� OXRNLWXV� NDWWRL� W\|U\KPlQ�PXNDDQ�NDLNNL� VRVLDDOL�
W\|Q�WLHWRPXRGRW��6H�ROL�P\|V�KHOSSRNl\WW|LQHQ�MD�MlVHQVL�WDVDYHUWDLVHVWL�HUL�
WLHGRQ� ODMLW��7\|U\KPl�NRNL� OXRNLWWHOXQ� VHONHlNVL� MD�\NVLQNHUWDLVHNVL� MD� HK�
GRWWL�VLWl�6&,(OOH�VRVLDDOLW\|Q�WLHGRQ�OXRNLWXNVHNVL��/XRNLWXV�MDNDDQWXX�VHX�
UDDYLLQ�WLHGRQ�ODMHLKLQ��
�

2UJDQLVDWRULQHQ�WLHWR��6RVLDDOLW\|Q�KDOOLQQRLPLVHVWD�� MRKWDPLVHVWD� MD� VllQ�
WHO\VWl�V\QW\Yl�WLHWR����
7\|QWHNLMlQ� WLHWR�� .RQNUHHWWLVHVVD� VRVLDDOLW\|VVl� KDQNLWWX� WLHWR�� KLOMDLQHQ�
WLHWR��NRQWHNVWLVLGRQQDLVWD��YDLNHDVWL�DUWLNXORLWDYDD��
3ROLLWWLVHQ�\KWHLV|Q� WLHWR��6RVLDDOLSDOYHOXMHQ�RUJDQLVRLQWLD� MD�Nl\WW||QRWWRD�
NRVNHYD�WLHWR�PLQLVWHUL|LVVl��YDOWLRQKDOOLQQRVVD�MD�YLUDVWRLVVD��
7XWNLPXVWLHWR��6RVLDDOLW\|Wl�NRVNHYD�HPSLLULQHQ�WXWNLPXV��HULODLVWHQ�OlKHV�
W\PLVWDSRMHQ�MD�SDUDGLJPRMHQ�WXRWWDPD�WLHWR��
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.l\WWlMlQ�WLHWR��6RVLDDOLSDOYHOXMHQ�Nl\WWlMLHQ�WLHWR��MRND�RQ�VDDWX�NRNHPXN�
VLQD�SDOYHOXMHQ�Nl\W|VWl�MD�Nl\W|Q�UHIOHNWRLQQLVWD��

�
3DZVRQLQ�\P���������PXNDDQ�WLHGRQ�ODMLW�YRLGDDQ�OLVlNVL�MDNDD�DODODMHLKLQ�MD�
QlLGHQ�DODODMHLKLQ�MQH��7\|U\KPl�PllULWWHOHH�HQVLPPlLVHQ�WDVRQ�DODODMLW�VHQ�
SHUXVWHHOOD��PLOODLVHQ�SURVHVVLQ��VWUDWHJLDQ�MQH��WXRWWDPDQD�WLHWR�RQ�V\QW\Q\W��
(VLPHUNLNVL�WXWNLPXVWLHGRQ�WXRWWDPLVHQ�VWUDWHJLRLWD�YRLYDW�ROOD�HULODLVHW�WXW�
NLPXVPHWRGRORJLDW�� NXWHQ� WRLPLQQDQ� WXWNLPXV�� DUYLRLQWLWXWNLPXV� WDL� NXYDL�
OHYD� ODDGXOOLQHQ� WXWNLPXV�� 7RLVHQ� WDVRQ� DODODMLW� W\|U\KPl� PllULWWHOHH� VHQ�
WXORNVHQ�SHUXVWHHOOD��MRND�LOPHQWll�V\QW\Q\WWl�WLHWRD��1lLWl�YRLYDW�ROOD�HVLP��
LQWHUYHQWLRWHNQLLNDW��PHWRGLW� WDL� UDSRUWLW��3DZVRQLQ�\P�NRURVWDYDW��HWWl� OXR�
NLWXV�RQ�DOXVWDYD�MD�HWWl�VH�YDDWLL�OLVlW\|Wl�NHKLWW\lNVHHQ���
�
6&,(Q� WLODDPD� VRVLDDOLW\|Q� WLHGRQ� OXRNLWXV� RQ� HQVLPPlLQHQ� YDLKH� W\|VWl��
MRVVD�LQVWLWXXWLQ�WDYRLWWHHQD�RQ�NHKLWWll�VRVLDDOLW\|Q�WLHWRSHUXVWDD�VLWHQ��HWWl�
NDLNNL�UHOHYDQWLW�WLHGRQPXRGRW�WXOLVL�KXRPLRLGXNVL���
�
.DWVDXVSURVHVVL�
�
6&,(Q�WRLPLQWDVWUDWHJLDQD�RQ�NHUlWl�VRVLDDOLDODD�MD�VHQ�Nl\WlQW|Ml�NRVNHYDD�
WLHWRD�V\VWHPDDWWLVLNVL�WLHWRNDWVDXNVLNVL��HQJO��V\VWHPDWLF�NQRZOHGJH�UHYLHZ��
MD�V\VWHPDWLVRLGD�WLHWRD�HGHOOHHQ�Nl\WlQQ|Q�RSSDLNVL�MD�PXXNVL�PDWHULDDOLN�
VL�� ,QVWLWXXWWL� WHHWWll� V\VWHPDDWWLVHW� NLUMDOOLVXXVNDWVDXNVHW� SllRVLQ� WLODXVW\|�
Ql��.DWVDXNVLD�RYDW�6&,(OOH�WHKQHHW�\OLRSLVWRMHQ�MD�PXLGHQ�RUJDQLVDDWLRLGHQ�
W\|U\KPlW��7LODXVW\|W�MXOLVWHWDDQ�KDHWWDYDNVL�LQVWLWXXWLQ�ZZZ�VLYXLOOD���
�
6\VWHPDDWWLVHW� WLHWRNDWVDXNVHW� DQDO\VRLYDW� WLHWRD� MROWDNLQ� DLKHDOXHHOWD��.DW�
VDXNVHW�NXYDDYDW�ROHPDVVD�ROHYDD�PDWHULDDOLD��QLLVWl�V\QW\Yll�Ql\WW|l�VHNl�
Ql\W|VWl�MRKGHWWXMD�WXORNVLD�MD�MRKWRSllW|NVLl��6&,(�RQ�ODDWLQXW�RKMHLVWXNVHQ�
WLHWRNDWVDXVWHQ� WHNHPLVWl� YDUWHQ� �,QWHULP� JXLGHOLQHV� IRU� 6&,(� V\VWHPDWLF�
NQRZOHGJH�UHYLHZV��������2KMHLVWXV�HL�HVLWl� WLXNNRMD�PHWRGRORJLVLD�NULWHH�
UHMl�NDWVDXNVLD� WHNHYLOOH��YDDQ�DQWDD�VXXQWDYLLYRMD� MD�VXRVLWXNVLD��2KMHLVWXV�
RQ�RVD�6&,(Q�WDYRLWHWWD�OXRGD�\OHLVHVWL�K\YlNV\WW\�PHWRGRORJLD�VRVLDDOLDODQ�
V\VWHPDDWWLVLOOH� WLHWRNDWVDXNVLOOH�� /DDGLWWX� RKMHLVWXV� VRSLL� 6&,(Q� PXNDDQ�
VHNl�DOXVWDYLHQ��VFRSLQJ��HWWl�DUYLRLYLHQ��HYDOXDWLYH��NDWVDXVWHQ�SHUXVWDNVL��
$OXVWDYD�NDWVDXV�HL�WXWNL�NDLNNHD�PDWHULDDOLD��PXWWD�NDWWDD�NDLNHQ�PHUNLWWl�
YlQ�PDWHULDDOLQ� MD�PDKGROOLVHVWL�RVRLWWDD� WLHGRQ�NXLOXMD� MD�SXXWWHLWD��1LLGHQ�
HQVLVLMDLVHQD� WDUNRLWXNVHQD� RQ� VHOYHQWll� WXWNLPXVN\V\P\NVHQ� OXRQQHWWD��
NDUWRLWWDD�UHOHYDQWLQ�PDWHULDDOLQ�ODDMXXWWD�VHNl�WHKGl�NDUNHD�DUYLRLQWL�WLHGRQ�
\KWHQlLV\\GHVWl�MD�ODDGXVWD��$UYLRLYLHQ�NDWVDXVWHQ�WDYRLWWHHQD�RQ�SDLNDQWDD�
NDLNNL�UHOHYDQWWL�PDWHULDDOL��DUYLRLGD�PDWHULDDOLQ�VLVlOWlPlQ�Ql\W|Q�YDKYXXV�
MD�DQWDD�WRLPLQWDVXRVLWXNVLD��6LLWl��NXPPDOOD�WDVROOD�NDWVDXV�WHKGllQ��NDWVD�
XNVHQ�WHNLMlW�SllWWlYlW�\KGHVVl�6&,(Q�NDQVVD���
�
.DWVDXNVHQ� WHNLM|LGHQ� RQ� KDUNLWWDYD�� PLWHQ� VRVLDDOLSDOYHOXMHQ� HUL� LQWUHVVL�
U\KPlW��HULW\LVHVWL� WDUNDVWHOXQ�DOOD�ROHYDQ�SDOYHOXQ�Nl\WWlMlW��YRLYDW�RVDOOLV�
WXD�NDWVDXNVHQ� VXXQQLWWHOXXQ��Ql\W|Q�DUYLRLQWLLQ� MD� VXRVLWXVWHQ� WHNHPLVHHQ��
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.DWVDXNVHQ�WXWNLPXVN\V\P\NVHQ��
PllULWWHO\�� �

+DNXVDQRMHQ�MD�KDXQ�ODDMXXGHQ��
PllULWWHO\�� �

0DWHULDDOLQ�PXNDDQRWWRD�NRVNHYLHQ�
NULWHHULHQ�PllULWWHO\�� �

7LHGRQ�NHUllPLVHQ�MD�DUYLRLQQLQ�
PXRGRQ�PllULWWHO\�� �

.DWVDXNVHQ�PHWRGRORJLDQ�
�K\YlNV\WWlPLQHQ��� �

0DWHULDDOLQ�ODDGXQ�DUYLRLQWL�� �
7LHGRQ�V\QWHWLVRLQWL�� �

5DSRUWLQ�ODDGLQWD�OLLWWHLQHHQ�
�

6&,(Q� V\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ� WXRWWDPLVSURVHVVL� YDLKHHW� RYDW� VHX�
UDDYDW��

�
.DWVDXNVHQ�WXWNLPXVN\V\P\NVHQ�Pll�
ULWWHO\�� .DWVDXNVHQ� RQ� SHUXVWXWWDYD�
VHONHllQ� N\V\P\NVHHQ�� MRQND� SRKMDOWD�
YDOLWDDQ� NULWHHULW�� MRLOOD� PDWHULDDOLD�
RWHWDDQ�PXNDDQ�NDWVDXNVHHQ�WDL�VXOMHWDDQ�
VHQ�XONRSXROHOOH��.DWVDXVWHQ�RQ�WDUNRLWXV�
ROOD�ODDMHPSLD�NXLQ�SHONlW�WXWNLPXVNDWVD��
XNVHW�� 1LLGHQ� WXOHH� NlVLWWll� PDWHULDDOLD�
P\|V� PXLVWD� OlKWHLVWl�� MRLWD� RYDW� HVLP���
SDOYHOXMHQ� Nl\WWlMLHQ� QlNHP\NVHW��
MRKWDMLHQ� MD� VRVLDDOLDODQ� W\|QWHNLM|LGHQ��
UDSRUWLW�� WDUNDVWXVUDSRUWLW� MD� SROLF\� �
GRNXPHQWLW���
�
9XRGHQ� ����� V\NV\\Q� PHQQHVVl�
LQVWLWXXWLVVD� ROL� YDOPLVWXQXW� VHLWVHPlQ�
NDWVDXVWD��1LLGHQ�DLKHDOXHLQD�ROLYDW�PP��
VRVLDDOLW\|QWHNLM|LGHQ� VRVLDDOLW\|Q� DUYL��
RLQWLWDLWRMHQ� RSHWWDPLQHQ� MD� RSSLPLQHQ��
MXONLVHQ� VRVLDDOLKXROORQ� SLLULVVl� ROOHLGHQ� ODVWHQ� DGRSWRLPLQHQ�� VRVLDDOLW\|Q�
WLHGRQ� ODMLW� MD� QLLGHQ� DUYLRLQWL� VHNl� NDVYDWWLODSVHQD� ROHPLVHQ� VHXUDXNVHW�
P\|KHPPlVVl� HOlPlVVl�� .DWVDXNVHW� RQ� ODGDWWDYLVVD� RVRLWWHHVWD�
KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
�
+DNXVDQRMHQ� MD� KDXQ� ODDMXXGHQ� PllULWWHO\�� 0DWHULDDOLQ� KDNXVWUDWHJLD�
KDNXVDQRLQHHQ�MD�UDMDXNVLQHHQ�WXOHH�OLLWWll�NDWVDXNVHQ�ORSSXUDSRUWLQ�OLLWWHHN�
VL��6&,(�HVLWWll����WLHWRSDQNLQ�OXHWWHORQ��MRLVWD�PDWHULDDOLD�VXRVLWHOODDQ�KDHW�
WDYDQ��/LVlNVL�6&,(�DQWDD�VXRVLWXNVLD�OLVlKDNXMD�YDUWHQ��
�
0DWHULDDOLQ� PXNDDQRWWRD� NRVNHYLHQ� NULWHHULHQ� PllULWWHO\�� .DWVDXNVHQ�
WHNLM|LGHQ� WXOHH� HVLWWll� NDWVDXNVHQ� DLKHDOXHHVWD� MRKGHWXW� VHONHlW� NULWHHULW��
MRLGHQ�SRKMDOWD�PDWHULDDOLD�YDOLWDDQ�KDNXXQ�MD� ORSXOOLVHVWL�PXNDDQ�WDUNDVWH�
OXXQ�� 3RLVVXOMHWXVWD�PDWHULDDOLVWD� WXOHH� SLWll� NLUMDD��0DWHULDDOLQ� YDOLQWDSUR�
VHVVL�WXOHH�DLQD�WRWHXWWDD�NDKGHQ�KHQNLO|Q�WRLPHVWD��0\|V�ORSXOOLVHQ�PDWHUL�
DDOLQ�OlSLNl\QWL�WXOHH�WRWHXWWDD�NDKGHQ�KHQNLO|Q�WRLPHVWD��
�
(VLPHUNLNVL�:LOVRQ�\P���������WDUNDVWHOHYDW�NDWVDXNVHVVDDQ�NDVYDWWLODSVHQD�
ROHPLVHQ�YDLNXWXNVLD�P\|KHPSllQ�HOlPllQ��.DWVDXV�RQ�DOXVWDYD��NDUWRLWWD�
YD� NDWVDXV�� MRND� HL� Nl\� OlSL� NDLNNHD� PDKGROOLVWD� PDWHULDDOLD�� $LKHDOXHHQ�
WXWNLPXV�K\YlNV\WWLLQ�NDWVDXNVHQ�� MRV�VH� Wl\WWL�YlKLQWllQ�\KGHQ�VHXUDDYLVWD�
NULWHHUHLVWl�� ����SHUXVWXX�HPSLLULVHHQ� WXWNLPXNVHHQ�� MRND�RQ�UDSRUWRLWX�V\V�
WHPDDWWLVHVWL�� ���� UHIOHNWRL� Nl\WWlMLHQ� QlNHP\NVLl� �HVLP�� NDVYDWWLODSVLQD�RO�
OHLGHQ�ODVWHQ�MD�QXRUWHQ��NDVYDWWLYDQKHPSLHQ��V\QW\PlSHUKHHQ��VRVLDDOLW\|Q�
WHNLM|LGHQ�MQH��������NlVLWWHOHH�HULW\LVHVWL�NDVYDWWLODSVHQD�ROHPLVHQ�YDLNXWXN�
VLD�� HVLP��PLOODLVLD�HULODLVLD�YDLNXWXNVLD�HUL� WDSDXVWHQ�NRKGDOOD� MD�PLWHQ� WX�
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ORNVLD�YRLVL�SDUDQWDD� WXOHYDLVXXGHVVD�� MD� ����YHUWDLOHH�PXXQ� W\\SSLVLLQ�NDV�
YDWXVYDLKWRHKWRLKLQ���
�
+DNXWXORNVHW�MD�SllW|NVHW�PDWHULDDOLQ�PXNDDQ�RWWDPLVHVWD�NDWVDXNVHHQ�WXOHH�
UDSRUWRLGD�VHONHlVWL��5DSRUWRLQQLQ�WXOHH�VLVlOWll�WDXOXNRLWD��MRWND�RVRLWWDYDW��
NXLQND� SDOMRQ�PDWHULDDOLD� VDDWLLQ�PLOOlNLQ�PHWRGLOOD�� NXLQND� SDOMRQ� RWHWWLLQ�
OlKHPSllQ�WDUNDVWHOXXQ�MD�NXLQND�SDOMRQ�ORSXOOLVHHQ�NDWVDXNVHHQ��0DWHULDD�
OLD� YRLGDDQ� P\|V� OXRNLWHOOD� HUL� NDWHJRULRLKLQ�� NXWHQ� DUYLRLQWLWXWNLPXNVLLQ��
NXYDDYLLQ� WXWNLPXNVLLQ� MD� WDXVWDSDSHUHLKLQ�� 7DUNDQ� UDSRUWRLQQLQ� WDUNRLWXN�
VHQD�RQ�WHKGl�NDWVDXVWHQ�K\|G\QWlMLOOH�QlN\YlNVL�KDNX��MD�YDOLQWDNULWHHULHQ�
MD�NDWVDXNVHQ�O|\G|VWHQ�YlOLQHQ�\KWH\V���
�
7LHGRQ� NHUllPLVHQ� MD� DUYLRLQQLQ�PXRGRQ�PllULWWHO\�� .DWVDXNVHQ� WHNL�
M|LGHQ�WXOHH�Nl\WWll�MRQNLQODLVWD�IRUPDDWWLD��MROOD�NHUlWllQ�LQIRUPDDWLRWD�NDW�
VDXNVHHQ�PXNDDQ�YDOLWXVWD�PDWHULDDOLVWD� MD�YDOLWXQ�PDWHULDDOLQ� ODDGXQ�DUYL�
RLQQLVWD�� 0DWHULDDOLD� NRVNHYD� LQIRUPDDWLR� MD� VHQ� ODDGXQ� DUYLRLQWL� YRLGDDQ�
VLVlOO\WWll�MRNR�VDPDDQ�IRUPDDWWLLQ�WDL�NXPPDVWDNLQ�YRLGDDQ�ODDWLD�RPDQVD��
.HUlWW\�PDWHULDDOL�WXOHH�OLLWWll�NDWVDXNVHQ�ORSSXUDSRUWWLLQ�OLLWWHHNVL��
�
.DWVDXNVHQ� PHWRGRORJLDQ� K\YlNV\WWlPLQHQ��.DWVDXNVHQ� PHWRGRORJLQHQ�
VXXQQLWHOPD�WXOHH�K\YlNV\WWll�6&,(OOl��
�
0DWHULDDOLQ�ODDGXQ�DUYLRLQWL��.RVND�HL�ROH�ROHPDVVD�\OHLVHVWL�K\YlNV\WW\l�
ODDGXQ�DUYLRLQQLQ�YLLWHNHK\VWl��6&,(�DQWDD�YDLQ�VXRVLWXNVLD�HULODLVWHQ�LQVWL�
WXXWWLHQ�NHKLWWlPLHQ�DUYLRLQWLYLLWHNHK\VWHQ�Nl\W|VWl��7LHGRQ�ODDGXQ�DUYLRLQ�
QLQ� WDUNRLWXNVHQD� RQ�PDKGROOLVWDD� VH�� HWWl� WLHWRNDWVDXNVHQ� OXNLMD� YRL� WHKGl�
SHUXVWHOWXMD�SllWHOPLl� HUL� OlKWHLVWl� VDDGXQ� WLHGRQ�DUYRVWD��6LNVL� NDWVDXNVHQ�
WHNLM|LGHQ�WXOLVL�ROOD�PDKGROOLVLPPDQ�HNVSOLVLLWWLVLl�MD�OlSLQlN\YLl�DUYLRLQWL�
NULWHHULHQVl�VXKWHHQ���
�
6&,(�MDNDD�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�YLLWHNHK\NVHW�NDKWHHQ�OXRNNDDQ��
MRWND�RYDW�IRUPDDOL�YDLNXWWDYXXVWXWNLPXV��NRNHHOOLQHQ�MD�NYDVL�NRNHHOOLQHQ��
MD�PXX�WXWNLPXV��9DLNXWWDYXXVWXWNLPXVWHQ�RVDOWD�NDWVDXNVHQ�WHNLM|LGHQ�VXR�
VLWHOODDQ�NRQVXOWRLYDQ�VHXUDDYLHQ�LQVWLWXXWWLHQ�NHKLWWlPLl�DUYLRLQWLNULWHHUHMl��
&DPSEHOO�&ROODERUDWLRQ��ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ���1+6�&HQWUH�IRU�
5HYLHZV� DQG�'LVVHPLQDWLRQ� �ZZZ�\RUN�DF�XN�LQVW�FUG�� MD� WKH� (33,�&HQWUH�
�KWWS���HSSL�LRH�DF�XN�(33,:(%�KRPH�DVS[��� .DWVDXNVHQ� WHNLM|LGHQ� WXOHH�
HVLWWll� HNVSOLVLLWWLVHVWL� Nl\WHW\W� PHWRGLW�� 6&,(� YLLWWDD� OLVlNVL� %ULVWROLQ� \OL�
RSLVWRQ� SURIHVVRULOWD�� *HUDOGLQH� 0DFGRQDOGVLOWD� WLODDPDDQVD� VHOYLW\NVHHQ�
�������� MRND� RQ� NHVNXVWHOXOXRQWHLQHQ� UDSRUWWL� LQWHUYHQWLRLGHQ� YDLNXWWDYXX�
GHVWD�WHKWlYLHQ�V\VWHPDDWWLVWHQ�NLUMDOOLVXXVNDWVDXVWHQ�PHWRGRORJLDDQ���
�
0XXQODLVHQ�WXWNLPXNVHQ�MD�PDWHULDDOLQ�DUYLRLQQLQ�RVDOWD�NDWVDXNVHQ�WHNLM|L�
GHQ� WXOLVL� NRQVXOWRLGD� VHXUDDYLHQ� LQVWLWXXWWLHQ� WDUMRDPDD� RKMDXVWD�� &HQWUH��
IRU� 5HYLHZV� DQG� 'LVVHPLQDWLRQ� �ZZZ�\RUN�DF�XN�LQVW�FUG��� WKH� &RFKUDQH�
4XDOLWDWLYH� 5HVHDUFK� *URXS� �KWWS���P\VLWH�IUHHVHUYH�FRP��
&RFKUDQHB4XDOB0HWKRG�LQGH[�KWP��� WKH�(33,�&HQWUH� �KWWS���HSSL�LRH�DF�XN��
(33,:(%�KRPH�DVS[�� MD� WKH�&DELQHW�2IILFHQ� UDSRUWWL� NYDOLWDWLLYLVHQ� WXWNL�
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PXNVHQ� DUYLRLQQLVWD� �ZZZ�QXPEHU����JRY�XN�VX�TXDOGRZQORDGV��
TTHBUHS�SGI���6&,(�YLLWWDD�OLVlNVL�3RSD\OWD�	�5RHQLOWD�WLODDPDDQVD�NDWVDXN�
VHHQ���������MRND�HVLWWHOHH�NYDOLWDWLLYLVHQ�WXWNLPXNVHQ�HULODLVLD�WXWNLPXVPH�
WRGRORJLRLWD� Nl\WWlYLHQ� WXWNLPXVWHQ� WXRWWDPDQ� WLHGRQ� DUYLRLQWLD� MD� V\QWH�
WLVRLQWLD�NlVLWWHOHYll�NLUMDOOLVXXWWD���
�
6&,(� HGHOO\WWll� NDWVDXNVHQ� WHNLM|LGHQ� UDSRUWRLYDQ�� NXLQND� KHLGlQ� ODDGXQ�
DUYLRLQWLQVD� VXKWHXWXX� VXRVLWHOWXLKLQ� YLLWHNHK\NVLLQ�� 6&,(� HL� VLLV� HGHOO\Wl�
MRQNLQ� WLHW\Q� DUYLRLQWLYLLWHNHK\NVHQ� Nl\WW|l�� WDYRLWWHHQD� RQ� SDUHPPLQNLQ�
DUYLRLQQLQ� OlSLQlN\Y\\V� MD�HNVSOLVLLWWLV\\V��6&,(�VXRVLWWHOHH� OLVlNVL�NDKGHQ�
WRLVLDDQ�Wl\GHQWlYlQ�DUYLRLQWLSHULDDWWHHQ�Nl\WW|l�WLHGRQ�ODDGXQ�DUYLRLQQLVVD��
(QVLPPlLQHQ� SHULDDWH� NRVNHH� DUYLRLQWLSHULDDWWHLGHQ� YDLKWRD�� )RUPDDOLVWD�
WXWNLPXNVHVWD�WXWWXD�\OHLVWHWWlY\\GHQ�SHULDDWHWWD�YRLGDDQ�VRYHOWDD��NXQ�DUYL�
RLGDDQ�PXLVWD� WLHGRQOlKWHLVWl� VDDGXQ�PDWHULDDOLQ� DUYRD� WRLPLQWDVXRVLWXVWHQ�
SRKMDQD�� (VLPHUNLNVL� WDUNDVWXVUDSRUWWLHQ� WDL� Nl\WWlMlNRNHPXVWHQ� NXYDXNVLD�
YRLGDDQ�DUYLRLGD�VLOWl�NDQQDOWD��PLWHQ�\OHLVWHWWlYll�QLLGHQ�WLHWR�RQ��9DVWDD�
YDVWL� Nl\WWlMLHQ� RVDOOLVWDPLVWD� YRLGDDQ� Nl\WWll� NULWHHULQl�� NXQ� DUYLRLGDDQ�
IRUPDDOLVWD� WXWNLPXNVHVWD� V\QW\Q\WWl� PDWHULDDOLD�� (VLPHUNLNVL� LQWHUYHQ�
WLRWXWNLPXNVLD� YRLGDDQ� DUYLRLGD� VLOWl� NDQQDOWD�� PLVVl� PllULQ� SDOYHOXMHQ�
Nl\WWlMlW�RYDW�RVDOOLVWXQHHW�WXWNLPXVDVHWHOPDQ�ODDGLQWDDQ�MD�WXORVPLWWDUHLGHQ�
YDOLQWDDQ�� 7RLQHQ� SHULDDWH� NRVNHH� HUL� WLHWROlKWHLVWl� VDDGXQ� WLHGRQ� SDLQRDU�
YRD��.\V\P\VWl� YRLGDDQ� OlKHVW\l� MlUMHVWlPlOOl� GLDORJL� HUL� OlKWHLVWl� VDDGXQ�
WLHGRQ�NHVNHQ��(VLPHUNLNVL� Nl\WWlMLHQ�QlNHP\NVLl� MD�NRNHPXNVLD�NRVNHYDW�
O|\G|NVHW� YRLGDDQ� DVHWWDD� VDPDD� DLKHDOXHWWD� WDUNDVWHOHYDQ� LQWHUYHQWLRWXWNL�
PXVWHQ�O|\G|NVLl�YDVWHQ��0LNlOL�YDVWDDYXXWWD�MRQNLQ�O|\G|NVHQ�VXKWHHQ�RQ��
QLLQ� NDWVDXNVHQ� WHNLMl� YRL� SDQQD� WlOOH� VXXUHPPDQ�SDLQRDUYRQ��/LLWWHHVVl� ��
NXYDWDDQ� 6&,(Q� NDKGHVVD� NDWVDXNVHVVD� Nl\WHW\W� WXWNLPXNVHQ� ODDGXQ� DUYL�
RLQQLQ�NULWHHULW�
�
3DZVRQLQ� \P�� ������� WHNHPl� WXWNLPXVNDWVDXV�� MRND� LGHQWLILRL� VRVLDDOLW\|Q�
SHUXVWDQD� ROHYDW� WLHGRQ� SllW\\SLW�� HKGRWWDD� WLHGRQ� ODDGXQ� DUYLRLQWLD� YDUWHQ�
\OHLVHW�MD�VSHVLILW� ODDWXNULWHHULW�NXOOHNLQ�LGHQWLILRLGXOOH�WLHGRQ�W\\SLOOH��7\|�
U\KPl� K\|G\QVL� ODDWXNULWHHULHQ� LGHQWLILRLQWLW\|VVllQ� PDWHULDDOLD�� MRND� ROL�
VDDWX�VRVLDDOLW\|Q�WLHGRQ�W\\SSHMl�LGHQWLILRLWDHVVD��/LVlNVL�WHKWLLQ�PXLWD�NLU�
MDOOLVXXVKDNXMD��.DWVDXNVHQ� WHNHPLQHQ�QRXGDWWL�NXLWHQNLQ�SDUHPPLQNLQ� OX�
PLSDOORVWUDWHJLDD��MRVVD�HGHWWLLQ�O|\GHW\Q�PDWHULDDOLQ�DYXOOD�OLVlPDWHULDDOLLQ��
NXLQ�V\VWHPDDWWLVWD�VWUDWHJLDD��MRVVD�ROLVL�Nl\W\�OlSL�NDLNNL�UHOHYDQWWL�ROHPDV�
VD�ROHYD�PDWHULDDOL��
�
7\|U\KPl� HKGRWWDD� NXOOHNLQ� LGHQWLILRLGXOOH� VRVLDDOLW\|Q� WLHGRQ� ODMLOOH� �� RU�
JDQLVDWRULQHQ� WLHWR�� VRVLDDOLW\|QWHNLMlQ� WLHWR�� SROLLWWLVHQ� \KWHLV|Q� WLHWR�� WXW�
NLPXVWLHWR� MD�Nl\WWlMlQ� WLHWR� �� VHNl�\OHLVLl�� MRNDLVHQ� WLHGRQ� ODMLQ�DUYLRLQWLLQ�
VRSLYLD�ODDWXNULWHHUHMl��HWWl�NXWDNLQ�WLHGRQ�ODMLD�NRVNHYLD�VSHVLIHMl�NULWHHUHMl��
7\|U\KPl�NRURVWDD��HWWl�NULWHHULHQ�RQ� WDUNRLWXV�ROOD�DOXVWDYD�YLLWHNHK\NVHQ�
RPDLQHQ�W\|NDOX�MD�HWWl�QH�HLYlW�SRLVWD�DUYRWWDPLVWD��5\KPlQ�LGHQWLILRLPDW�
\OHLVHW�ODDWXNULWHHULW�RYDW�VHXUDDYDW��
�
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/lSLQlN\Y\\V��7LHGRQ�WXRWWDPLVHQ�SURVHVVLQ�WXOHH�WHKGl�QlN\YlNVL��NXLQND�
WLHWR�WXRWHWWLLQ��VHOYHQWll�WDYRLWWHHW��SllPlUlW��HUL�YDLKHHW�MD�SllWWHO\SURVHVVLW��
.XYDDNR� HVLPHUNLNVL� DGRSWLRWD� NRVNHYD� NYDOLWDWLLYLQHQ� WXWNLPXVUDSRUWWL��
NXLQND� WXWNLPXV� YLHWLLQ� OlSL�� NHLWl� ROL� PXNDQD�� MD� PLWl� DQDO\\VLWHNQLLNRLWD�
Nl\WHWWLLQ"�
7DUNNXXV�� 7LHWRD� NRVNHYLHQ� YlLWWHLGHQ� WXOHH� ROOD� WXHWWXMD� VHQ� WXRWDQQRVVD�
Nl\WHW\LOOl� WDSDKWXPLOOD�� NRNHPXNVLOOD�� LQIRUPDQWHLOOD� MD� PXLOOD� OlKWHLOOl��
7LHGRQ� WXOLVL�RVRLWWDD�� HWWl�NDLNNL�YlLWWHHW�� MRKWRSllW|NVHW� MD� VXRVLWXNVHW� SH�
UXVWXYDW� DVLDQPXNDLVHHQ� LQIRUPDDWLRRQ�� (VLPHUNLNVL�� W\|U\KPl� WXRWWDD� UD�
SRUWLQ��MRQND�WDUNRLWXNVHQD�RQ�WDYRLWWDD�Nl\WWlMLHQ�NRNHPXNVLD�NRWLSDOYHOXV�
WD��2QNR�Nl\WWlMLHQ�QlN|NXOPD�VHONHlVWL�KXRPLRLWX�DQDO\\VLVVl�MD�UDSRUWRLWX�
WXORNVLVVD"�
7DUNRLWXNVHQPXNDLVXXV�� 7LHGRQWXRWDQQRVVD� Nl\WHWWlYLHQ� OlKHVW\PLVWDSR�
MHQ� MD�PHWRGLHQ� WXOHH�ROOD�VRSLYLD�NlVLOOl�ROHYDDQ� WHKWlYllQ�� WV�� VRSLYLD� WDU�
NRLWXNVHHQVD��7RWHXWWDDNVHHQ�WlPlQ�NULWHHULQ� WLHGRQ�RQ�RVRLWHWWDYD��HWWl� WLH�
GRQNHUXX�RQ�VRYHOWDQXW�VRSLYDD�OlKHVW\PLVWDSDD�Wl\WWllNVHHQ�WHKWlYlOOH�DVH�
WHWXW� WDYRLWWHHW��(VLPHUNLNVL��SDLNDOOLQHQ�YLUDQRPDLQHQ�PLWWDD�XXGHQ�KXROWR�
SDOYHOXPXRGRQ� YDLNXWXVWD� DVXLQDOXHHOOD�� 6RSLLNR� WDUNRLWXNVHHQ� SDUHPPLQ�
VWDQGDUGLVRLWXMHQ� RVDOOLVWXPLVLQGLNDDWWRULHQ� VRYHOWDPLQHQ� HQQHQ� MD� MlONHHQ�
PXXWRNVHQ�YDL�W\\W\YlLV\\VN\VHO\"�
+\|G\OOLV\\V�� 7LHGRQ� WXOLVL� ROOD� VRSLYDD� VLLKHQ� SllW|NVHQWHNRWLODQWHHVHHQ��
MRVVD� VLWl� RQ� WDUNRLWXV� Nl\WWll�� MD� VRSLYDD� WLHWRD� HWVLYlQ� LQIRUPDDWLRWDUSHH�
VHHQ��7l\WWllNVHHQ�WlPlQ�NULWHHULQ�WLHGRQ�WXOLVL�ROOD��Nl\WW||Q�VRSLYDD���WDU�
MRWD� YDVWDXNVLD� MRWND� VRSLYDW� QLLQ� K\YLQ� NXLQ� PDKGROOLVWD� DVHWHWWXXQ� N\V\�
P\NVHHQ�� (VLPHUNLNVL�� VRVLDDOLW\|QWHNLMlW� HWVLYlW� WLHWRD�� MROOD� DXWWDD� PDD�
KDQPXXWWDMDSHUKHLWl� QlLGHQ� DONRKROLRQJHOPLVVD�� 7XOHHNR� KHLGlQ� NHVNLWW\l�
SHONlVWllQ�YDLYDDQ�MD�VLWl�NRVNHYDDQ�WLHWRRQ�YDL�WXOHHNR�KHLGlQ�OLVlNVL�HWVLl�
DVLDNNDLGHQ�WDXVWDD��KLVWRULDD�MD�NXOWWXXULD�NRVNHYDD�LQIRUPDDWLRWD"�
2LNHXGHQPXNDLVXXV�� 7LHWRD� WXOLVL� OXRGD� MD� MRKWDD� ODLOOLVHVWL�� HHWWLVHVWL� MD�
KXROHOOD�NDLNNLD�LQWUHVVLU\KPLl�NRVNLHQ��,QIRUPDDWLRQ�MXONLVWDPLVHQ�MD�VDODV�
VDSLGRQ�WXOLVL�DLQD�SHUXVWXD�VRSLPXNVHHQ��(VLPHUNLNVL��YDSDDHKWRLVKXROWDMLHQ�
U\KPlOOl�RQ�\KWHLVWl�LQIRUPDDWLRWD�PXLGHQ�RUJDQLVDDWLRLGHQ�MlVHQLVWl��2QNR�
WlKlQ�VXRVWXPXV�NDLNLOWD�N\VHLVLOWl�MlVHQLOWl"�
.l\WHWWlY\\V��7LHWR�WXOHH�HVLWWll�WDYDOOD��MRND�YDVWDD�WLHGRQ�HWVLMlQ�WDUSHLWD��
<KWllQ� PDKGROOLVWD� Nl\WWlMll� HL� WXOH� VXONHD� SRLV� Nl\WHWWlYlQ� W\\OLQ� WDNLD��
(VLPHUNLNVL��WXWNLMDU\KPl�MXONDLVHH�YDQKHPPLOOH�WDUNRLWHWXQ�DGRSWLRWD�NlVLW�
WHOHYlQ�UDSRUWLQ��2QNR�VH�OLLDQ�SLWNl�WDL�Nl\WWllN|�VH�OLLDQ�WHNQLVWl�NLHOWl"�

�
3DZVRQ�\P���������NRURVWDYDW��HWWl�\OHLVHW�ODDWXNULWHHULW�RYDW�ORSSXNl\WWlML�
HQ�� HVLP�� VRVLDDOLW\|QWHNLM|LGHQ�� VRYHOOHWWDYLVVD�� PXWWD� WRGHQQlN|LVHPPLQ�
QLLWl� WXOHYDW� Nl\WWlPllQ� YlOLWWlYlQ� SRUWDDQ� W\|QWHNLMlW�� MRWND� V\QWHWLVRLYDW�
WLHWRD� ORSSXNl\WWlMLOOH� KHOSRPSDDQ� Nl\WW|PXRWRRQ�� .ULWHHULW� VRSLYDW� W\|�
U\KPlQ� PXNDDQ� P\|V� HVLP�� LQIRUPDDWLNRLOOH�� MRWND� YDOLWVHYDW� PDWHULDDOLD�
ELEOLRJUDILVLLQ�WLHWRSDQNNHLKLQ�MD�WHNHYlW�WLLYLVWHOPLl��1H�VRSLYDW�P\|V�V\V�
WHPDDWWLVWHQ�WLHWRNDWVDXVWHQ�PDWHULDDOLQ�YDOLQQDQ�YLLWHNHK\NVHNVL���
�
7\|U\KPlQ�PXNDDQ�\OHLVHW� ODDWXNULWHHULW�HLYlW�NXLWHQNDDQ�YLHOl�ULLWl� WLHGRQ�
ODDGXQ�DUYLRLQQLQ�WDUSHLVLLQ��.XQNLQ�WLHGRQ�ODMLQ�RQ�OLVlNVL�OlSlLVWlYl�RPDQ�
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OlKGHDOXHHQVD�VSHVLILW� ODDWXNULWHHULW��6LNVL� W\|U\KPl�NLUMDD�YLHOl�\KGHQ� ODD�
WXNULWHHULQ��
�

6SHVLILV\\V�� 7LHGRQ� RQ� OlSlLVWlYl� RPDQ� OlKGHDOXHHQVD� ODDWXNULWHHULW�� 7\|�
U\KPlQ�PXNDDQ�NXOODNLQ�WLHGRQ�DOXHHOOD�RQ�RPDQODLVLDDQ�VWDQGDUGHMD��MRLVWD�
NDLNNL�HLYlW�VXRUDDQ�VRYL�ODDGXQ�DUYLRLQWLLQ�MD�MRLGHQ�HWHHQ�RQ�WHKWlYl�NHKL�
W\VW\|Wl� NDWWDYDPSLHQ� ODDWXNULWHHULHQ� OXRPLVHNVL�� 7\|U\KPl� NRURVWDD�� HWWl�
VSHVLILW� ODDWXNULWHHULW� RYDW�PRQLQ� SDLNRLQ� SLLOHYLl� MD� YDVWD� NHKLWW\PlVVl� HUL�
WLHGRQ�DOXHLOOD��2UJDQLVDWRULVHQ�WLHGRQ�OlKWHHQ�DOXHHOOD�RQ�UXQVDDVWL�VllQW|Ml��
VllG|NVLl��WRLPLQWDRKMHLWD��VXRVLWXNVLD�MQH���MRLGHQ�WDUNRLWXNVHQD�RQ�WDDWD�VR�
VLDDOLKXROORQ�WLOLYHOYROOLVXXV�MD�SDUKDDW�Nl\WlQQ|W��6RVLDDOLW\|QWHNLM|LGHQ�WLH�
GRQ�DOXHHOOD�HL�MXXUL�ROH�HNVSOLVLLWWLVLl�VWDQGDUGHMD��MD�VLNlOL�NXLQ�QLLWl�RQ��QH�
VRYHOWXYDW�YDLQ�GRNXPHQWRLGXQ�WLHGRQ�DUYLRLQWLLQ��$OXHHOOD�YRLGDDQ�VRYHOWDD�
ODDGXOOLVHQ�WXWNLPXNVHQ�SDULVVD�VRYHOOHWWXMD�ODDWXNULWHHUHMl��3ROLLWWLVHQ�\KWHL�
V|Q�WLHGRQ�DOXHHOOD�VWDQGDUGLW�RYDW�P\|V�KDUYLQDLVLD��0HUNLWWlYl�RVD�SROLLWWL�
VHVWD�WLHGRVWD�HL�ROH�IRUPDDOLVWL�DUYLRLWDYLVVD��9LLPHDLNDLQHQ�W\|�%ULWDQQLDVVD�
�SDUHPPDQ� SROLWLLNDQ� WHNHPLVHNVL�� DQWDD� W\|U\KPlQ� PXNDDQ� NXLWHQNLQ�
PDKGROOLVXXNVLD� VSHVLILPSLHQ� DUYLRLQWLNULWHHULHQ� NHKLWWlPLVHNVL�� 7XWNLPXV�
WLHGRQ� DOXHHOOD� RQ� SDOMRQ�PHWRGRORJLVLD� VllQW|Ml� HUL� VXXQWDXNVLQHHQ� WLHGRQ�
WXRWWDPLVWD�MD�NULLWWLVWl�DUYLRLQWLD�YDUWHQ��PXWWD�WLHGRQ�ODDGXQ�DUYLRLQWL�WlOOl�
NllQ� DOXHHOOD� HL� ROH� \NVLVHOLWWHLVWl��(WHQNLQ� NYDOLWDWLLYLVHQ� WXWNLPXNVHQ� DOX�
HHOOD�NLLVWHOOllQ� ODDWXNULWHHULHQ� OXRWHHVWD� MD� VLVlOO|VWl��.l\WWlMlQ� WLHGRQ� DOX�
HHOOD�ODDWXNULWHHULW�RYDW�KDUYLQDLVLD��PXWWD�PHUNNHMl�QLLGHQ�V\QQ\VWl�RQ��NXQ�
\Kl� HQHPPlQ� NHVNXVWHOODDQ� SDOYHOXMHQ� Nl\WWlMLHQ� RVDOOLVWDPLVHVWD�� 1lN|�
NXOPDW�Nl\WWlMLHQ�RVDOOLVWXPLVHQ�URROLVWD�RYDW�NXLWHQNLQ�QLLQ�PRQLQDLVLD��HWWl�
W\|U\KPl�HL�QlH�VXXULD�PDKGROOLVXXNVLD�\NVLVHOLWWHLVLOOH�Nl\WWlMlQ�WLHWRD�NRV�
NHYLOOH�ODDWXNULWHHUHLOOH��

�
7\|U\KPlQ� DQDO\\VL� WlKGHQWll� HUL� WLHGRQDOXHLGHQ� YXRURYDLNXWXVWD� ODDWX�
VWDQGDUGLHQ� NHKLWWlPLVHVVl�� 7XWNLPXNVHQ� DOXHHOOD� RQ� V\QW\PlVVl� ODDWXNUL�
WHHUHMl��MRWND�VRSLYDW�VRVLDDOLW\|QWHNLMlQ�WLHGRQ�DOXHHOOH��7RLVDDOWD�Nl\WWlMlQ�
WLHGRQ� DOXHHQ� RVDOOLVWDPLVHQ� SHULDDWH� RQ� W\|QWl\W\PlVVl� RUJDQLVDWRULVHQ�
WLHGRQ�MD�WXWNLPXVWLHGRQ�DOXHHOOH��2UJDQLVDWRULVHQ�WLHGRQ�DOXHHQ�ODDWXNULWHH�
UHMl�RQ�QLLQ�LNllQ�DOHWWX�VRYHOWDD�WXWNLPXNVHQ�DOXHHOOD��7\|U\KPlQ�PXNDDQ�
NHKLWHWW\l�YLLWHNHK\V�DQWDD�NRQWHNVWLQ�� MRQND�VLVlOOl�DUYRWWDPLQHQ� WDSDKWXX��
9LLWHNHK\VWl� WXOLVL� Nl\WWll� WDYDOOD�� MRVVD� ODDWXNULWHHUHMl� VSLUDDOLPDLVHVWL� VR�
YHOOHWDDQ�MD�NHKLWHWllQ�HGHOOHHQ��
�
7LHGRQ�V\QWHWLVRLQWL��.HUlW\Q�WLHGRQ�V\QWHHVLYDLKHHVHHQ�6&,(OOl�HL�ROH�WDU�
NHPSDD� RKMHLVWXVWD�� 6&,(Q� NDWVDXNVHW� RYDW� WRLVWDLVHNVL� ROOHHW� OlKLQQl� NDU�
WRLWWDYLD� NDWVDXNVLD� �VFRSLQJ� UHYLHZ��� MRLVVD� HL� Nl\Gl� V\VWHPDDWWLVHVWL� OlSL�
NDLNNHD�PDKGROOLVWD�PDWHULDDOLD��.HUlWW\l�WLHWRD�RQ�WHPDWLVRLWX�QDUUDWLLYLVHV�
WL���
5DSRUWLQ�ODDGLQWD�OLLWWHLQHHQ��.V��HGHOOLVHW�YDLKHHW��
�
6&,(Q� WLODDPLHQ� WLHWRNDWVDXVWHQ� \KWH\GHVVl� WDL� VLMDVWD� RQ� WDUNRLWXV� WHKGl�
P\|V� QV�� SUDFWLFH� VXUYH\LWl�� MRLGHQ� WDUNRLWXNVHQD� RQ� SDLNDQWDD�� NXYDWD� MD�
DUYLRLGD�VRVLDDOLW\|Q�Q\N\Nl\WlQW|Ml��(VLPHUNLNVL�6HOOLFN�	�'DUUHQ��������
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NHUllYlW� SUDFWLFH� VXUYH\� �W\\SSLVHVVl� NDWVDXNVHVVDDQ� NDVYDWWLWRLPLQWDDQ�
OLLWW\YLl�K\YLl�Nl\WlQW|Ml��.DWVDXVWD�HL�SHUXVWHWWX�NLUMDOOLVXXVKDNXLKLQ��YDDQ�
NDVYDWWLWRLPLQWDDQ�HULNRLVWXQHLGHQ�WRLPLVWRMHQ�KHQNLO|NXQQDOWD�S\\GHWW\LKLQ�
NXYDXNVLLQ�K\YLVWl�Nl\WlQQ|LVWl�MD�KDDVWDWWHOXLKLQ��6DDWXD�PDWHULDDOLD�MlVHQ�
QHWWLLQ�WHHPD�DOXHLWWDLQ��6&,(�RQ�ODDWLQXW�P\|V�QlLOOH�K\YLl�Nl\WlQW|Ml�SDL�
NDQWDYLOOH�NDWVDXNVLOOH�RKMHLVWXNVHQ�� MRND�RQ�HNVSOLVLLWWLV\\GHQ� MD� OlSLQlN\�
Y\\GHQ� YDDWLPXNVLOWDDQ�� HUL� LQWUHVVLU\KPLHQ� RVDOOLVWDPLVWD�� WLHGRQ� NHUl\VWl�
MD� UDSRUWRLQWLD� NRVNLHQ� SllSLLUWHLVVllQ� VDPDQODLQHQ� NXLQ� V\VWHPDDWWLVLOOH�
WLHWRNDWVDXNVLOOH� ODDGLWWX� RKMHLVWXV��.DWVDXNVHW�S\UNLYlW� RVRLWWDPDDQ� WLODXN�
VHVWD�ULLSSXHQ�VHXUDDYLD�DVLRLWD�MROWDNLQ�WDUNHPPLQ�PllULWHOO\OWl�DLKHDOXHHO�
WD�� YDOOLWVHYD� DPPDWLOOLQHQ� \NVLPLHOLV\\V�� WRWWXPXNVHW� MD� Nl\WlQQ|W�� V\QW\�
PlVVl�ROHYD�XXVL� Nl\WlQW|�� WLHWRSHUXVWD� WDL�PXX�SHUXVWD� DPPDWLOOLVHOOH� WRL�
PLQQDOOH�� LQIRUPDDWLRNXLOXW�Q\N\Nl\WlQW|l�NRVNLHQ� MD�NXLOXW�Nl\WlQQ|Q�WLH�
WRSHUXVWDVVD��
�
.DWVDXNVHQ�WHNLM|LGHQ� WXOHH�SHUXVWHOOD�YDOLWWX� OlKGHPDWHULDDOL��6&,(�VXRVLW�
WDD�PP��VHXUDDYLHQ�OlKWHLGHQ�Nl\WW|l��&,*1(�&DUH'DWD��Nl\WlQW|Ml�NRVNH�
YDW�MXONDLVWXW�VHOYLW\NVHW��PXNDDQ�OXNLHQ�Nl\WWlMLl�MD�KXROWDMLD�NRVNHYDW�VHO�
YLW\NVHW�� MD� MXONDLVHPDWWRPDW� Nl\WlQW|Ml� NRVNHYDW� GRNXPHQWLW�� .DWVDXNVHQ�
WXOHH� RVRLWWDD�� PLWHQ� OlKWHHW� RQ� HWVLWW\�� MD� SHUXVWHOOD� Nl\WHWW\MHQ� PHWRGLHQ�
YDOLQWD�� 6&,(� VXRVLWWHOHH� Nl\WHWWlYLNVL� PHWRGHLNVL� DYRLQWD� KDDVWDWWHOXD��
ZZZ�KDNXMD��NRKGHU\KPLl�MD�NLUMDOOLVXXVKDNXMD��
�
.RVND� HL� ROH� ROHPDVVD� \NVLPLHOLV\\WWl� K\YlQ� Nl\WlQQ|Q� PllULWHOPlVWl��
6&,(�HGHOO\WWll��HWWl�NDWVDXNVHQ�WHNLMlW�HVLWWlYlW�VHONHlW�NULWHHULW��MRLGHQ�SH�
UXVWHHOOD�Nl\WlQW|Ml�NRVNHYDW�HVLPHUNLW�RWHWDDQ�NDWVDXNVHHQ�PXNDDQ�MD�MRWND�
PllULWWHOHYlW�Nl\WlQW|MHQ�K\Y\\GHQ��7lOODLVHW�NULWHHULW�VLVlOWlYlW�6&,(Q�PX�
NDDQ�QlNHP\NVLl�PXXQ�PXDVVD�Nl\WlQW|MHQ�DUYLRLQQLVWD��SDOYHOXMHQ�Nl\WWl�
MLHQ� RVDOOLVWDPLVHVWD�� Nl\WlQQ|Q� K\YlNV\WWlY\\GHVWl� SDOYHOXMHQ� Nl\WWlMLOOH�
VHNl� Nl\WlQQ|OOLV\\GHVWl� MD� NHVWlY\\GHVWl� MRNDSlLYlLVHVVl� W\|VVl�� 6&,(Q�
PXNDDQ�K\Yl�RKMHQXRUD�Nl\WlQW|MHQ�K\Y\\GHQ�DUYLRLQQLVVD�RQ�N\V\l���PLNl�
RQ�WHKRNDVWD�MD�NHQHOOH�MD�PLVVl�RORVXKWHLVVD�MD�PLWl�VWDQGDUGLD�YDVWHQ���
�
����.l\WlQQ|Q�RSSDLWD��NXPSSDQXXVVXKWHLWD�MD�YHUNRVWRMD��
6&,(Q�WXRWWHHW�
�
6&,(�PXRNNDD� NHUlWW\l� MD� V\VWHPDWLVRLWXD� WLHWRD� HGHOOHHQ� Nl\WWlMLOOH�PDK�
GROOLVLPPDQ�KHOSSRNl\WW|LVLNVL�WXRWWHLNVL��6&,(�SLWll�WLHGRQ�MD�WXRWWHLGHQVD�
PDKGROOLVLQD�Nl\WWlMLQl�NDLNNLD��MRWND�W\|VNHQWHOHYlW�MROODNLQ�WDSDD�VRVLDDOL�
SDOYHOXMHQ�NDQVVD� WDL�Nl\WWlYlW�QLLWl��SDOYHOXMHQ�Nl\WWlMlW� MD�QlLGHQ�RUJDQL�
VDDWLRW�� YDSDDHKWRLVHOOD�� \NVLW\LVHOOl� MD� MXONLVHOOD� VHNWRULOOD� W\|VNHQWHOHYl�
KHQNLO|NXQWD��W\|QDQWDMDW�MD�MRKWDMDW��WXWNLMDW�MD�NRXOXWWDMDW��SllW|NVHQWHNLMlW�
MD� VXXQQLWWHOLMDW� VHNl� (QJODQQLQ�� :DOHVLQ� MD� 3RKMRLV�,UODQQLQ� ODNLVllWHLVHW�
YLUDVWRW�MD�ODLWRNVHW���
�
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6&,(Q�WXRWWHLWD�RYDW�V\VWHPDDWWLVWHQ�WLHWRNDWVDXVWHQ�OLVlNVL�Nl\WlQQ|W�RSSDDW�
MD� UHVXUVVLRSSDDW�� VRVLDDOLKXROORQ�HOHNWURQLQHQ�NLUMDVWR� �H/6&�� MD�NDQWDDRW�
WDYDW� SDSHULW� �SRVLWLRQ� SDSHUV��� ,QVWLWXXWWL� MXONDLVHH� WLLYLVWHOPlQ� WHKG\VWl�
WLHWRNDWVDXNVHVWD�SDSHULPXRGRVVD�MD�ZZZ�VLYXLOODDQ�MD�MXONDLVHH�P\|V�NRNR�
NDWVDXNVHQ� WDL� URKNDLVHH� NDWVDXNVHQ� WHKQ\WWl� W\|U\KPll� MXONDLVHPDDQ� VHQ�
LWVH��/LVlNVL�6&,(�MXONDLVHH�HULDLKHLVLD�UDSRUWWHMD��7XRWWHHW�RYDW�KHOSSROXNXL�
VLD�MD�SRSXODULVRLWXMD��6&,(�HL�MXONDLVH��SXKWDDVWL��WLHWHHOOLVLl�DUWLNNHOHLWD���
�
.l\WlQQ|Q� RSSDDW� DQWDYDW� MROODNLQ� VRVLDDOLKXROORQ� DLKHDOXHHOOD� VXRVLWXNVLD�
MD�QRVWDYDW�HVLLQ�Nl\WlQW|MHQ�NHVNHLVLl�NRKWLD��2SSDLGHQ�RQ�WDUNRLWXV�SHUXV�
WXD� V\VWHPDDWWLVLNVL� NDWVDXNVLNVL� NHUlWW\\Q�� SDUKDDVHHQ� PDKGROOLVHHQ� WLH�
WRRQ��1LLGHQ�WDUNRLWXNVHQD�RQ�WDUMRWD�VRVLDDOLDODQ�W\|QWHNLM|LOOH��MRKWDMLOOH�MD�
NRXOXWWDMLOOH� YLLWHNHK\V�� MRQND� DYXOOD� QlPl� YRLYDW� KDKPRWWDD� MD� MlVHQWll�
RPDD�W\|WllQ��MD�VRVLDDOLSDOYHOXMHQ�Nl\WWlMLOOH�LQIRUPDDWLRWD�K\YLVWl�Nl\WlQ�
Q|LVWl�� 7RLPLQWDRSSDDW� NDWWDYDW� \NVLWWlLVHQ� WRLPLMDQ� MD� WLLPLQ� Nl\WlQW|Ml�
VHNl�RUJDQLVDWRULVLD�MlUMHVWHO\Ml��1H�NRNRDYDW�\KWHHQ�WXWNLPXVWXORNVLD��FDVH�
WXWNLPXNVLD�� NHVNHLVLl� WHNVWHMl� MD� OLQNNHMl� PXLKLQ� GRNXPHQWWHLKLQ�� &DVH�
WXWNLPXVWHQ�WlUNH\V�RQ�6&,(Q�PXNDDQ�VLLQl��HWWl�QH�DXWWDYDW�RSSDLGHQ�Nl\W�
WlMLl�VXXQQLWWHOHPDDQ��NXLQND�NllQWll�VXRVLWXNVHW�Nl\WlQQ|LNVL���
�
.l\WlQQ|Q� RSSDLWD� ROL� V\NV\OOl� ����� VDDWDYLOOD� LQVWLWXXWLQ� ZZZ�VLYXLOWD�
NDNVL��7RLQHQ�RQ� VRVLDDOLW\|Q�NHVNLWDVRQ� MRKWDMLOOH� VXXQQDWWX� W\|Q� MRKWDPL�
VHQ�RSDV��MRND�VLVlOWll�PDWHULDDOLD��MRWD�MRKWDMDW�YRLYDW�VRYHOWDD�RPDVVD�W\|�
\PSlULVW|VVllQ� MD� RPDQ� DPPDWWLWDLWRQVD� MDWNXYDDQ� NHKLWWlPLVHHQ�� 7RLQHQ�
NlVLWWHOHH� YDQKXVWHQ� PLHOHQWHUYH\VRQJHOPLLQ� OLLWW\YLHQ� VRVLDDOLSDOYHOXMHQ�
WDUSHHQ�DUYLRLQWLD� MD�K\YLl�DUYLRLQWLNl\WlQW|Ml��2SDV�RQ�HQVLVLMDLVHVWL� VXXQ�
QDWWX� QLLOOH� W\|QWHNLM|LOOH�� MRWND� HQVLPPlLVHQl� NRKWDDYDW� SDOYHOXD� KDNHYDQ�
YDQKXNVHQ�WDL�WlPlQ�KXROWDMDQ�WDL�RPDLVHQ��
�
5HVXUVVLRSSDDW�UDNHQWXYDW�VDPRLOOH�SHULDDWWHLOOH�NXLQ�Nl\WlQQ|Q�RSSDDW��1H�
RKMDDYDW�RSSDDQ�Nl\WWlMlQ�WLHWW\l�VRVLDDOLKXROORQ�WRLPLQWD�DOXHWWD�NRVNHYDDQ�
WLHWRRQ� MD� LQIRUPDDWLRRQ��5HVXUVVLRSSDLWD�ROL� V\NV\OOl������ VDDWDYLOOD�QHOMl�
6&,(Q� ZZZ�VLYXLOWD�� 1H� NlVLWWHOHYlW� PP�� \KWHLVWRLPLQQDOOLVLD� PHWRGHMD��
MRLOOD�\KWHLVW\|Wl�WHNHYlW�VRVLDDOLWRLPLVWRW�YRLYDW�NHKLWWll�K\YLl�Nl\WlQW|Ml�MD�
SDOYHOXMD�SHUKHLOOH��MRLVVD�YDQKHPPLOOD�RQ�DONRKROL��MD�PLHOHQWHUYH\VRQJHO�
PLD��VHNl�PHQHWWHO\WDSRMD��MRLGHQ�SHUXVWDOWD�SDOYHOXMHQ�Nl\WWlMLHQ�RUJDQLVDD�
WLRW�MD�VRVLDDOLW\|Q�NRXOXWXVRUJDQLVDDWLRW�YRLYDW�WHKGl�\KWHLVW\|Wl��NXQ�NHKL�
WHWllQ�VRVLDDOLW\|Q�NRXOXWXVWD��
�
6&,(�\OOlSLWll�VRVLDDOLKXROORQ�HOHNWURQLVWD�NLUMDVWRD��H/6&���MRKRQ�RQ�Sll�
V\� LQVWLWXXWLQ�VLYXLOWD��.LUMDVWR�RQ� WDUNRLWHWWX�VRVLDDOLDODOOD� W\|VNHQWHOHYLOOH��
RSLVNHOLMRLOOH�� SDOYHOXMHQ� Nl\WWlMLOOH� VHNl� KHLGlQ� KXROWDMLOOHHQ� MD� RPDLVLOOH��
.LUMDVWRQ�NHVNHLVLPPlQ�RVDQ�PXRGRVWDD�VRVLDDOLKXROORQ�WLHWRSDQNNL��&DUH�
'DWD��� MRND�VLVlOWll�\OL��������DEVWUDNWLD� MD�\OL������NRNRSLWNll�DUWLNNHOLD��
.LUMDVWRVWD�O|\W\\�OLVlNVL�HOHNWURQLVLD�OHKWLl��,QWHUQHWLQ�Nl\W|Q�UHDDOLDLNDLQHQ�
WXXWRUL��OLQNNHMl�SDOYHOXMHQ�Nl\WWlMLOOH�MQH��
�
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.DQWDDRWWDYDW� SDSHULW� WDUNDVWHOHYDW� MD� DQDO\VRLYDW� MRWDNLQ� VRVLDDOLKXROORQ�
WRLPLQWDSROLLWWLVWD� DLKHWWD�� MD� 6&,(� HVLWWll� QLLVVl� RPDQ�NDQWDQVD� VHNl�PDK�
GROOLVLD�VXRVLWXNVLD�DVLDDQ��1LLWl�ROL�V\NV\OOl������VDDWDYLOOD�NROPH�LQVWLWXX�
WLQ�ZZZ�VLYXLOWD��(QVLPPlLQHQ�NlVLWWHOHH�YDQKHPSLHQ�MD�MRQNLQ�PXXQ�WDKRQ�
\NVLW\LVHVWL� VROPLPLHQ�� ODVWHQ� NDVYDWWLVRSLPXVWHQ�� YlOLDLNDLVWHQ� WDL� MDWNXYL�
HQ��UHNLVWHU|LQWLl�MD�ODVWHQVXRMHOXD��7RLVHVVD�6&,(�HVLWWll�VRVLDDOLW\|Q�SlWH�
Y\\VYDDWLPXNVLD� NlVLWWlYlQ� YLLWHNHK\NVHQ�� MRQND� WDYRLWWHHQD� RQ� WXNHD� W\|�
SDLNRLOOD�WDSDKWXYDD�DPPDWLQ�RSSLPLVWD�MD�RSSLPLVHQ�DUYLRLQWLD��7\|Q�WDXV�
WDOOD�RQ�VRVLDDOLW\|Q�SlWHY\\VYDDWLPXVWHQ�MD�XXGHQ�WXWNLQQRQ�NHKLWWlPLQHQ��
.ROPDV�NlVLWWHOHH�VLWl��PLWHQ�HULODLVHW�VRVLDDOLSDOYHOXMHQ�Nl\WWlMlU\KPlW�YRL�
YDW� ROOD� PXNDQD� SDOYHOXMD� NHKLWWlPlVVl�� 5DSRUWWL� NRNRDD� \KWHHQ� NXXGHQ�
PXXDOOD� WHKG\Q�NDWVDXNVHQ� WXORNVLD� MD� DQWDD� WRLPLQWDVXRVLWXNVLD��5DSRUWWLD�
WXOODDQ�MDWNRVVD�Nl\WWlPllQ�SHUXVWDQD��NXQ�ODDGLWDDQ�Nl\WWlMLHQ�RVDOOLVWDPLV�
WD�NlVLWWHOHYLl�Nl\WlQQ|Q�RSSDLWD��
�
7LHGRQ�OHYLWWlPLVHQ�VWUDWHJLDW�
�
6&,(� OHYLWWll�V\VWHPDWLVRLPDDQVD� WLHWRD� MD�HUL� WXRWWHLWDDQ� WHNHPlOOl�\KWHLV�
W\|Wl�� OXRPDOOD� NXPSSDQXXVVXKWHLWD� MD� YHUNRVWRLWXPDOOD� PDKGROOLVLPPDQ�
ODDMDVWL� NDLNNLHQ� VRVLDDOLSDOYHOXMHQ� NDQVVD� WHNHPLVLVVl� ROHYLHQ� WRLPLMDU\K�
PLHQ� NDQVVD�� 6&,(� OLVWDD� SllDVLDOOLVLNVL� \KWHLVW\|NXPSSDQHLNVHHQ� MD� �
WDKRLNVHHQ� HUL� Nl\WWlMlU\KPlW�� VRVLDDOLW\|QWHNLMlW�� VRVLDDOLKXROORQ� MRKWDMDW��
NDQVDOOLVHW� VRVLDDOLKXROORQ� RUJDQLVDDWLRW�� YDSDDHKWRLVRUJDQLVDDWLRW�� WHUYH\V�
PLQLVWHUL|��:DOHVLQ�NRNRXV�MD�3RKMRLV�,UODQQLQ�WHUYH\GHQ��VRVLDDOLSDOYHOXMHQ�
MD�MXONLVHQ�WXUYDQ�PLQLVWHUL|��VRVLDDOLDODQ�NRXOXWXV��MD�WXWNLPXVRUJDQLVDDWLRW��
PXLGHQ�VHNWRULHQ�NDQVDOOLVHW�YLUDVWRW�VHNl�\KWHLVW\|NXPSSDQHLGHQ�QHXYRVWR��
6&,(Q� S\UNLP\NVHQl� RQ�� HWWl� WXRWWHLGHQ� OHYLWWlPLQHQ� UllWlO|LGllQ� \KWHLV�
W\|VVl�Nl\WWlMlU\KPLHQ�NDQVVD�QlLOOH�VRSLYDNVL�PDWHULDDOLNVL���
�
6&,(� OXR�\KWHLVW\|YHUNRVWRMDDQ�NDLNHQ�DLNDD��(VLPHUNNHLQl�\KWHLVW\|RUJD�
QLVDDWLRLVWD�PDLQLWWDNRRQ�%ULWDQQLDQ�VRVLDDOLW\|QWHNLM|LGHQ�\KGLVW\V�%$6:�
�ZZZ�EDVZ�FR�XN��� VRVLDDOLKXROORQ� \KGLVW\V� 6&$�
�ZZZ�VRFLDOFDULQJ�FR�XN���(QJODQQLQ�MD�:DOHVLQ�VRVLDDOLSDOYHOXMHQ�MRKWDMLHQ�
\KGLVW\V� $'66� �ZZZ�DGVV�RUJ�XN��� VRVLDDOLDODQ� NRXOXWXVWD� NRRUGLQRLYD�
YLUDQRPDLQHQ� 72366� �ZZZ�WRSVVHQJODQG�QHW�LQGH[�DVS��� VRVLDDOLKXROORQ�
NRXOXWWDMLHQ�NDQVDOOLQHQ�\KGLVW\V�1$72366��ZZZ�QDWRSVV�LQIR�LQGH[�KWP��
VHNl�&DPSEHOO� MD�&RFKUDQH�YHUNRVWRW��6&,(Q�\KWHLVW\|NXPSSDQHLGHQ�QHX�
YRVWR�3DUWQHUV
�&RXQFLO� �ZZZ�VFLH�RUJ�XN�SDUWQHUVFRXQFLO�LQGH[�DVS��SHUXV�
WHWWLLQ� ODDMDQ�� VRVLDDOLKXROORQ� HUL� LQWUHVVLU\KPLHQ� NRQVXOWRLQQLQ� SHUXVWHHOOD��
1HXYRVWRQ�MlVHQLl�RYDW�HUL� LQWUHVVLU\KPLHQ�HGXVWDMDW� MD�VH�NRNRRQWXX�VllQ�
Q|OOLVHVWL�NlVLWWHOHPllQ�6&,(Q�W\|RKMHOPDD��1HXYRVWRQ�WHKWlYlQl�RQ�DXWWDD�
MD�WXNHD�6&,(Q�MRKWRNXQWDD�MD�KHQNLO|VW|l�NRPPXQLNRLPDDQ�VRVLDDOLKXROORQ�
LQWUHVVLU\KPLHQ�NDQVVD��
�
6&,(�\OOlSLWll� MD� SlLYLWWll� MDWNXYDVWL�ZZZ�VLYXMDDQ�� MRVWD� NDLNNL� VHQ� WXRW�
WHHW� O|\W\YlW�� VHNl� VRVLDDOLKXROORQ� HOHNWURQLVWD� NLUMDVWRD�� 6&,(� MXONDLVHH�
RPDD� WLHGRWXVW\\SSLVWl� OHKWHllQ� �6&,(XSGDWH�� VHNl� SDSHUL�� HWWl� HOHNWURQL�
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VHVVD�PXRGRVVD�� 6&,(� RVDOOLVWXX� DNWLLYLVHVWL� NDQVDLQYlOLVLLQ� VHPLQDDUHLKLQ�
MD� NRQIHUHQVVHLKLQ�� 6LOOl� RQ�P\|V� RPD�YXRWXLQHQ� NRQIHUHQVVLQVD�� 6XXQQLW�
WHLOOD�RQ�OLVlNVL�PHGLDVWUDWHJLD�WXRWWHLGHQ�OHYLWWlPLVHNVL��
�
7LHGRQ�Nl\WW||QRWRQ�WXNHPLQHQ�
�
6&,(Q�YXRVLHQ����������� W\|RKMHOPDDQ�VLVlOW\\� WLHGRQ�Nl\WW||QRWRQ� WXNL�
PXRWRMHQ�MD��YHUNRVWRMHQ�NHKLWWlPLVWHKWlYl��$OXHHOWD�RQ�YDOPLVWXQXW�:DOWH�
ULQ� \P�� ������� NDWVDXV�� MRVVD� WDUNDVWHOODDQ� VRVLDDOLDODQ� DPPDWWLODLVWHQ� WXW�
NLPXVWLHGRQ�Nl\WW|l�MD�VLWl��NXLQND�WXWNLPXVWLHGRQ�Nl\WW|l�YRLWDLVLLQ�HGLVWll�
VRVLDDOLDODOOD��.DWVDXV�SHUXVWXX�V\VWHPDDWWLVHHQ��WHPDDWWLVOXRQWHLVHHQ�NLUMDO�
OLVXXVDQDO\\VLLQ�� MRWD� WXHWWLLQ� VHPLQDDUHLOOD� MD� KDDVWDWWHOXLOOD�� :DOWHU� \P��
LGHQWLILRLYDW�NROPH�WXWNLPXNVHQ�K\|G\QWlPLVHQ�MD�Nl\W|Q�NHKLWWlPLVHQ�PDO�
OLD��
�

��� 7XWNLPXVSHUXVWDLVHQ�WRLPLMDQ�PDOOL��7lPlQ�PDOOLQ�PXNDLQHQ�WRL�
PLMD�RQ�KHQNLO|NRKWDLVHVWL�VLWRXWXQXW�WXWNLPXNVHQ�Nl\WW||Q��7RLPLMD�
SLWll�YHOYROOLVXXWHQDDQ�S\V\l�DMDQ�WDVDOOD�WXWNLPXNVHQ�NDQVVD�MD�VR�
YHOWDD� VLWl� Nl\WlQQ|VVl�� 7RLPLMD� XVNRR� DPPDWLOOLVHQ� NRXOXWXNVHQ�
ROHYDQ�WlUNHl�WXWNLPXNVHQ�Nl\W|Q�PDKGROOLVWDMD��.DWVDXNVHQ�O|\G|V�
WHQ�PXNDDQ�WlPlQ�PDOOLQ�NHKLWWlPLVHOOH�RQ�XVHLWD�HVWHLWl��MRLKLQ�NXX�
OXX�PXXQ�PXDVVD� WRLPLMRLGHQ� NDSDVLWHHWWL� SllVWl� NlVLNVL� WXWNLPXN�
VHHQ�MD�WXONLWD�VLWl��

�
��� 6LVllQUDNHQQHWXQ� WXWNLPXNVHQ�PDOOL�� 7lPlQ�PDOOLQ�PXNDDQ� WRL�

PLQWDSROLWLLNDQ�WHNLM|LGHQ�MD�SDOYHOXMRKWDMLHQ�YDVWXXOOD�RQ�WDDWD��HWWl�
Nl\WlQQ|W�RYDW� WXWNLPXNVHQ� LQIRUPRLYLD��0DOOLQ�PXNDDQ�RUJDQLVDD�
WLRW� UDNHQWDYDW� WXWNLPXNVHQ� VRVLDDOLKXROORQ� V\VWHHPHLKLQ� MD� SURVHV�
VHLKLQ�VLVllQ��NXWHQ�VWDQGDUGHLKLQ��PHQHWWHO\LKLQ�MD�W\|PHQHWHOPLLQ��
-RKWDMDW�Nl\WWlYlW�UDKDD��VXRULWXVN\Y\Q�MRKWDPLVWD��DUYLRLQWLD�MQH��Yl�
OLQHLQl� URKNDLVHPDDQ� WXWNLPXNVHQ� Nl\WW||Q�� .DWVDXV� O|\VLQ� MRQNLQ�
YHUUDQ�Ql\WW|l�WlPlQ�PDOOLQ�Nl\W|VWl��PXWWD�VH�RQ�PHONR�NHKLWW\Pl�
W|QWl�%ULWDQQLDQ�VRVLDDOLVHNWRULOOD��

�
��� 2UJDQLVDWRULVHQ�PHQHVW\NVHQ�PDOOL�� 7lPl� PDOOL� OXRWWDD� VRVLDDOL�

SDOYHOXMD�WDUMRDYLHQ�RUJDQLVDDWLRLGHQ�N\N\\Q�NHKLWWll�WXWNLPXVVXXQ�
WDXWXQXW�NXOWWXXUL��2UJDQLVDDWLRW� OXRYDW�NXPSSDQXXVVXKWHLWD�SDLNDO�
OLVWHQ�\OLRSLVWRMHQ�NDQVVD�MD�PXNDXWWDYDW�WXWNLPXVO|\G|NVLl�SDLNDOOL�
VLVVD� RORVXKWHLVVD� VHNl� NDQQXVWDYDW� MDWNXYDDQ� RSSLPLVHHQ�� .DWVDXV�
O|\VL�WXNHD�WlOOH�PDOOLOOH�VRVLDDOLKXROORQ�KHQNLO|NXQQDQ�NHVNXXGHVVD��
PXWWD�UDMDOOLVWD�Ql\WW|l�VHQ�WHKRNNXXGHVWD�Nl\WlQQ|VVl��

�
:DOWHULQ� \P�� MRKWRSllW|NVLl� RYDW� PXXQ� PXDVVD�� HWWl� VRVLDDOLKXROORVVD� RQ�
SDOMRQ�WXWNLPXNVHQ�Nl\W|Q�HGLVWlPLVHHQ�WlKWllYll�WRLPLQWDD��PXWWD�VLWl�WXOL�
VL� NRRUGLQRLGD�� /LVlNVL� YDKYDD� Ql\WW|l� VLOOH�� PLNl� RQ� WRLPLYDD� Nl\WlQW|l�
WXWNLPXNVHQ�Nl\W|Q�HGLVWlPLVHVVl��RQ�YlKlQ�MD�VH�RQ�W\\SLOOLVHVWL�NRKGHQWX�
QXW�DPPDWLOOLVHVWL�NYDOLILRLWXXQ� W\|YRLPDDQ��.RNR�V\VWHHPLQ� OlKHVW\PLVWD�
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SD��MRVVD�WXWNLPXNVHQ�Nl\WW|�VXONHH�VLVllQVl�\KWHLVWRLPLQQDOOLVXXWWD�RUJDQL�
VDDWLRLGHQ� MD� \NVLO|LGHQ� YlOLOOl�� YRLVL�:DOWHULQ� \P�� ROOD� OXSDDYD� WLH� HWHHQ�
SlLQ����
�
0DFGRQDOGV� ������� WDUNDVWHOHH� WLHGRQ� \OHLVWHWWlY\\GHQ� RQJHOPDD� O\K\HVWL�
6&,(Q�WLODDPDVVD�UDSRUWLVVD��MRND�NlVLWWHOHH�LQWHUYHQWLRLGHQ�YDLNXWWDYXXGHV�
WD� WHKWlYLl� V\VWHPDDWWLVLD� NLUMDOOLVXXVNDWVDXNVLD�� .\V\P\V�� PLVVl� PllULQ�
HVLP��PXLVVD�PDLVVD�MD�HULODLVLVVD�NXOWWXXUHLVVD�WHKW\MHQ�WXWNLPXVWHQ�WXORNVHW�
VRYHOWXYDW�%ULWDQQLDDQ��RQ�0DFGRQDOGVLQ�PXNDDQ�DMDQNRKWDLQHQ��NRVND�%UL�
WDQQLDVVD� WHKGllQ�YDUVLQ�YlKlQ�YDLNXWWDYXXVWXWNLPXVWD��0DFGRQDOGV�NRURV�
WDD�V\VWHPDDWWLVWHQ�WXWNLPXVNDWVDXVWHQ�SURWRNROODQ�HOL�PHWRGRORJLVHQ�VXXQ�
QLWHOPDQ�OlSLQlN\Y\\GHQ�PHUNLW\VWl�WLHGRQ�\OHLVWHWWlY\\GHQ�RQJHOPDQ�NDQ�
QDOWD�� (VLWWlPlOOl� HNVSOLVLLWWLVHVWL� RVDOOLVWXMDW�� LQWHUYHQWLRPHQHWHOPlW�� WXWNL�
PXVDVHWHOPDQ� MQH���YRLGDDQ�PllULWHOOl��PLWNl� WXWNLPXNVHW�RYDW� UHOHYDQWWHMD�
WDUNDVWHOWDYDDQ�N\V\P\NVHHQ�QlKGHQ��1lLQ�NDWVDXNVHQ�WHNLMlW�YRLYDW�QRVWDD�
HVLLQ�VHOODLVLD�NHVNHLVLl�WHNLM|LWl��MRWND�WLHGRQ�K\|G\QWlMLHQ�WXOLVL�KXRPLRLGD��
PLNlOL�KDOXDYDW�Nl\WWll�OXSDDYLOWD�YDLNXWWDYLD�LQWHUYHQWLRPHQHWHOPLl��5XRW�
VLVVD� K\YlNVL� RVRLWWDXWXQXW� LQWHUYHQWLRPHQHWHOPl� HL� YlOWWlPlWWl� WRLPL� %UL�
WDQQLDVVD�LOPDQ��HWWl�WHKGllQ�PXXWRNVLD�UHVXUVVLHQ�DOORNRLQQLVVD�WDL�VRVLDDOL�
W\|QWHNLM|LGHQ� NRXOXWXNVHVVD�� 0DFGRQDOGVLQ� PXNDDQ� WXWNLPXVWXORVWHQ� VR�
YHOWDPLQHQ�RQ�WLHGRQ�Nl\WWlMLHQ�YDVWXXOOD��6&,(Q�URROL�RQ�KlQHQ�PXNDDQVD�
WDDWD�VH��HWWl�NLUMDOOLVXXVNDWVDXNVHW�RYDW�DVLDQPXNDLVHVWL�NRQWHNVWXDOLVRLWXMD�
MD� HWWl� QLLVWl� VDDWXD� Ql\WW|l� WDUNDVWHOODDQ� PXLVWD� OlKWHLVWl� VDDGXQ� Ql\W|Q�
NDQVVD�ULQQDQ����
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��626,$$/,$/$1�7,(723(5867$�
����1l\WW|DJHQGDQ�XORWWXYXXNVLD�
,QVWLWXXWWLHQ�NRKGHDOXHHW�MD�WHKWlYlW��
�
7DUNDVWHOWDYLHQ� DUYLRLQWL�LQVWLWXXWWLHQ� NRKGHDOXHHW�PXRGRVWDYDW� YDUVLQ�PR�
QLQDLVHQ�WRLPLQWD�DOXHLGHQ�NRNRHOPDQ�NDWWDHQ�VRVLDDOL��MD�K\YLQYRLQWLSDOYH�
OXW� OXNXXQ� RWWDPDWWD� SXKWDDVWL� WHUYH\GHQKXROORQ� I\VLRORJLVLD� LQWHUYHQWLRLWD��
NRXOXWXNVHQ�� ULNROOLVXXGHQ� VHNl� VRVLDDOL�� MD� W\|PDUNNLQDSROLWLLNDQ�� 3XK�
WDLPPLQ� VRVLDDOLW\|Wl� MD� �KXROWRD� HGXVWDYDW� ,06� MD� 6&,(�� 7DUNDVWHOWDYLHQ�
LQVWLWXXWWLHQ�NRKGHDOXHLWD�\KGLVWll�VH��HWWl�QLLVVl�RQ�N\VH�VRVLDDOLVLVWD�LQWHU�
YHQWLRLVWD��MRLGHQ�WDYRLWWHHQD�RQ�YDLNXWWDD�LKPLVWHQ�WRLPLQWDDQ�MD�Nl\WWl\W\�
PLVHHQ��7lOWl�SRKMDOWD�LQVWLWXXWWLHQ�WRLPLQQDOOLVWHQ�MD�PHWRGRORJLVWHQ�VWUDWH�
JLRLGHQ�WDUNDVWHOX�ULQQDQ�RQ�P\|V�PLHOHNlVWl��.XQ�RQ�N\VH�LKPLVHQ�WRLPLQ�
WDDQ� YDLNXWWDPLVHVWD� MD� WlWl� NRVNHYDVWD� WXWNLPXNVHVWD�� HL� SHUXVWDYDPSLHQ�
WHRUHHWWLVWHQ� MD� PHWRGRORJLVWHQ� OlKHVW\PLVWDSRMHQ� VXKWHHQ� OLHQH� HURD�� ROL�
VLWWHQ�N\V\P\V� VRVLDDOLW\|VWl��NRXOXWXNVHVWD� WDL� ULNROOLVXXGHVWD��(UL� DVLD�RQ�
VH��NXLQND�\NVLPLHOLVLl�SHUXVWDYLPPLVWD�SHULDDWWHLVWD�Nl\WlQQ|VVl�ROODDQ���
�
,QVWLWXXWWLHQ�WHKWlYlSURILLOLOOH�RQ�\KWHLVWl�VH��HWWl�QH�HLYlW�SllDVLDOOLVHVWL�WHH�
SULPllULWXWNLPXVWD�� YDDQ� NHVNLWW\YlW� WLHGRQ� NHUllPLVHHQ� MD� V\QWHWLVRLQWLLQ�
VHNl�OHYLWWlPLVHHQ�RPDOOD�NRKGHDOXHHOODDQ��7RVLQ�HVLPHUNLNVL�,06Q�\KWHQl�
SllWHKWlYlQl�RQ�SULPllULWXWNLPXNVHQ�WHNHPLQHQ�VRVLDDOLDODQ�LQWHUYHQWLRLGHQ�
YDLNXWWDYXXWWD�NRVNLHQ��7DUNDVWHOWDYDW�LQVWLWXXWLW�NRNRDYDW�MD�V\VWHPDWLVRLYDW�
NRKGHDOXHHQVD� LQWHUYHQWLRLWD� NRVNHYDD� MD�PDKGROOLVHVWL�PXXWD� DOXHWWD� NRV�
NHYDD�WLHWRD�V\VWHPDDWWLVLNVL�WLHWRNDWVDXNVLNVL��7lPlQ�MlONHHQ�V\VWHPDWLVRL�
WXD� WLHWRD� S\ULWllQ� OHYLWWlPllQ� PDKGROOLVLPPDQ� ODDMDOWL� NRKGHDOXHHQ� HUL�
WRLPLMRLOOH�� NXWHQ� Nl\WlQQ|Q� DVLDNDVW\|Wl� WHNHYLOOH� DPPDWWLODLVLOOH�� SllW|N�
VHQWHNLM|LOOH��NRXOXWWDMLOOH� MD�SDOYHOXMHQ�Nl\WWlMLOOH��,QVWLWXXWWLNRKWDLVLQD�SDL�
QRWXNVLQD� YRLGDDQ� PDLQLWD� HVLPHUNLNVL� (33,� �NHVNXNVHQ� SDQRVWDPLQHQ�
ZZZ�SRKMDLVLLQ� W\|NDOXLKLQ�� MRLGHQ� DYXOOD� NDWVDXNVLD� WHKGllQ�� MD� HULODLVLLQ�
WLHWRNDQWRLKLQ��MRLKLQ�NDWVDXVSURVHVVLQ�DLNDQD�V\QW\Q\WWl�WLHWRD�YDUDVWRLGDDQ��
6&,(OOH�RQ�RPLQDLVWD�VH��HWWl�NDWVDXVWHQ�WXRWWDPLVHQ�OLVlNVL�VH�MDORVWDD�V\Q�
WHWLVRLWXD�WLHWRD�HGHOOHHQ�HULODLVLNVL�Nl\WlQQ|Q�RSSDLNVL��
�
.lVLW\V�Ql\W|VWl�
�
1l\WW|DJHQGDQ�NXOPDNLYHQl�RQ�SDOMROWL�DMDWXV��HWWl�VRVLDDOLDODQ�W\|��MD�LQWHU�
YHQWLRPHQHWHOPLHQ�YDLNXWWDYXXGHVWD�YRLGDDQ�WXRWWDD�REMHNWLLYLVWD�WXWNLPXV�
WLHWRD�MD�WlWl�WLHWRD�YRLGDDQ�NHUlWl�MD�V\QWHWLVRLGD�V\VWHPDDWWLVLNVL�WLHWRNDWVD�
XNVLNVL��3HULQWHLVLPPLOOllQ�WlPl�WDUNRLWWDD�WHUYH\GHQKXROORQ�PDOOLQ�PXNDLV�
WD�DMDWXVWD�VLLWl��HWWl�PHQHWHOPLHQ�YDLNXWWDYXXGHVWD�YRLGDDQ�WXRWWDD�REMHNWLL�
YLVWD� MD� \OHLVWHWWlYll� WXWNLPXVWLHWRD� VDWXQQDLVWHWXQ�� NRQWUROORLGXQ� NRHDVH�
WHOPDQ� DYXOOD�� 7lOO|LQ� WDYRLWHOODDQ� YDVWDXVWD� N\V\P\NVHHQ� �PLNl� WRLPLL���
$MDWXNVHQD� NRHDVHWHOPDVVD� VLLV� RQ�� HWWl� LQWHUYHQWLRWDSDKWXPDD� \PSlU|LYl�
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VRVLDDOLQHQ� NRQWHNVWL� HL� VDD� VHNRLWWDD� NRHDVHWHOPDD��0LNlOL� QlLQ� WDSDKWXX��
OlKWHH� WXWNLPXV� QlN|NXOPDQ� PXNDDQ� YllULOOH� UDLWHLOOH� MD� WXWNLPXVWXORNVHW�
YllULVW\YlW��
�
7DUNDVWHOWDYLVWD� LQVWLWXXWHLVWD� SRKMRLVPDLQHQ� &DPSEHOO� HGXVWDD� OlKLPPLQ�
WHUYH\GHQKXROORQ�PDOOLQ�PXNDLVWD�DMDWWHOXD��,QVWLWXXWLQ�WDYRLWWHHQD�RQ�NHUlWl�
HQVLVLMDLVHVWL� VDWXQQDLVWHWWXMHQ� NRHDVHWHOPLHQ� WXRWWDPDD� WLHWRD� VRVLDDOLVWHQ�
LQWHUYHQWLRLGHQ� YDLNXWWDYXXGHVWD�� ,QVWLWXXWWL� HWVLL� YDVWDXNVLD� N\V\P\NVHHQ�
�PLNl�WRLPLL���0XXW�WDUNDVWHOWDYDW�LQVWLWXXWLW�HWVLYlW�YDVWDXNVLD�SDUHPPLQNLQ�
N\V\P\NVHHQ��PLNl�WRLPLL��NHQHOOH�MD�PLOODLVLVVD�RORVXKWHLVVD���7lOOl�WDUNRL�
WHWDDQ�VLWl��HWWl�SHULQWHLVHQ�NYDQWLWDWLLYLVHQ�YDLNXWWDYXXVWXWNLPXNVHQ�OLVlNVL�
WDUYLWDDQ� PXXQNLQODLVLD�� ODDGXOOLVLD� WXWNLPXVVWUDWHJLRLWD�� MRLGHQ� DYXOOD� WDU�
NDVWHOODDQ� SDLNDOOLVWD� LQWHUYHQWLRQ� NRQWHNVWLD�� 7lOODLVHQ� WXWNLPXNVHQ� NDWVR�
WDDQ�YRLYDQ�MlVHQWll�LQWHUYHQWLRSURVHVVLQ�HUL�YDLKHLWD�MD�XORWWXYXXNVLD��NXWHQ�
SURVHVVLD� HGHVDXWWDYLD� MD� KLGDVWDYLD� WHNLM|LWl�� WDL� LQWHUYHQWLRLGHQ� NRKWHLQD�
ROOHLGHQ� NRNHPXNVLD� MD� QlNHP\NVLl�� &DPSEHOO� �NDWVDXNVLVVDNLQ� VDOOLWDDQ�
ODDGXOOLVHQ� WXWNLPXNVHQ� WHPDWLVRLQWL�� PXWWD� ODDGXOOLQHQ� WXWNLPXV� QlKGllQ�
SDUHPPLQNLQ� NYDQWLWDWLLYLVWD� WXWNLPXVWD� WXNHYDQD� NXLQ� VHQ� NDQVVD� WDVDYHU�
WDLVHQD�WLHGRQ�WXRWWDPLVHQ�PXRWRQD���
�
0\|V�,06Q�MD�(33,��NHVNXNVHQ�OlKW|NRKGLVVD�RQ�&DPSEHOOLQ�NDOWDLVLD��WHU�
YH\GHQKXROORQ�PDOOLLQ�QRMDDYLD�ROHWWDPXNVLD��PXWWD�QH�HLYlW�ROH�QLLQ�VHONH�
lVWL� HNVSOLNRLWXMD� NXLQ� &DPSEHOOLOOl�� 6&,(� OlKWHH� WDUNDVWHOWDYLVWD� LQVWLWXX�
WHLVWD�VHOYLPPLQ�DMDWXNVHVWD��HWWl�VRVLDDOLDODQ�W\|Nl\WlQW|MHQ�MD�LQWHUYHQWLRL�
GHQ� WXHNVL� WDUYLWDDQ� HULODLVLD� WLHGRQ� PXRWRMD� HLNl� PLWllQ� WLHGRQ� ODMLD� YRL�
DVHWWDD�HWXVLMDOOH��7lOODLVLD�WLHGRQ�ODMHMD�RYDW�6&,(Q�PXNDDQ�RUJDQLVDWRULQHQ�
WLHWR��VRVLDDOLW\|QWHNLMlQ�WLHWR��SROLLWWLVHQ�\KWHLV|Q�WLHWR��HULODLVWHQ�WXWNLPXV�
DVHWHOPLHQ�WXRWWDPD�WXWNLPXVWLHWR�MD�Nl\WWlMlQ�WLHWR��
�
6LLWl��PLWHQ�NHUlWW\�WLHWR�YRL�WRLPLD�WRLPLQWDSROLWLLNDQ�MD�W\|Nl\WlQW|MHQ�SH�
UXVWDQD�� HL� WDUNDVWHOOXLVVD� LQVWLWXXWHLVVD� ROH� WDUNHPSDD� HNVSOLVLLWWLVWl� MlVHQ�
Q\VWl��7LHWRD�HL�QLLQNllQ�NDWVRWD�YRLWDYDQ�VRYHOWDD�PHNDDQLVHVWL�NRQNUHHWWL�
VLVVD�WDSDXNVLVVD��YDDQ�VHQ�OXRQQH�QlKGllQ�SDUHPPLQNLQ�LQIRUPDWLLYLVHQD���
�
.DWVDXVWHQ�WXRWWDPLVSURVHVVL�
�
6\VWHPDDWWLVLD� WXWNLPXV�� MD�PXXWD� WLHWRD�NHUllYLl�NDWVDXNVLD�NXWVXWDDQ� WDU�
NDVWHOWDYLVVD� LQVWLWXXWHLVVD� V\VWHPDDWWLVLNVL� NLUMDOOLVXXVNDWVDXNVLNVL�� V\VWH�
PDDWWLVLNVL�WXWNLPXVNDWVDXNVLNVL��V\VWHPDDWWLVLNVL�NDWVDXNVLNVL�MD�V\VWHPDDW�
WLVLNVL� WLHWRNDWVDXNVLNVL�� 7HUPLQRORJLD� HL� ROH� YLHOl� YDNLLQWXQXWWD�� 7lPlQ�
UDSRUWLQ�\OHLVLVVl�RVLVVD�RQ�Nl\WHWW\�SllDVLDVVD� WHUPLl�V\VWHPDDWWLQHQ�WLHWR�
NDWVDXV���
�
6\VWHPDDWWLVHW�WLHWRNDWVDXNVHW�HURDYDW�SHULQWHLVLPPLVWl�WXWNLPXVNDWVDXNVLVWD�
HQQHQ� NDLNNHD� VLWHQ�� HWWl� V\VWHPDDWWLVLVVD� NDWVDXNVLVVD� S\ULWllQ� NDUWRLWWD�
PDDQ�NDLNNL�PDKGROOLQHQ�DLKHDOXHHQ�PDWHULDDOL�HOHNWURQLVLVWD�WLHWRNDQQRLVWD�
VHNl�PXLVWD� OlKWHLVWl�� NXWHQ� NlVLKDNXQD� OHKGLVWl� MD� KHQNLO|NRKWDLVWHQ� NRQ�
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WDNWLHQ� NDXWWD�� 6\VWHPDDWWLVWHQ� NDWVDXVWHQ� WHNRD� YDUWHQ� RQ� OLVlNVL� NHKLWHWW\�
ZZZ�SRKMDLVLD� W\|NDOXMD� WLHGRQ� NHUllPLVWl� MD� YDUDVWRLQWLD� YDUWHQ�� PLNl�
PDKGROOLVWDD�VDPDQ�NDWVDXNVHQ�W\|VWlPLVHQ�HUL�SXROLOWD�PDDLOPDDQ�MD�NDWVD�
XNVHQ�P\|KHPPlQ�SlLYLWWlPLVHQ�VHNl�WLHWRMHQ�K\|G\QWlPLVHQ�PXLWD�NDWVD�
XNVLD�ODDGLWWDHVVD��
�
6\VWHPDDWWLVHQ�WLHWRNDWVDXNVHQ�WXRWWDPLVHQ�SHUXVSHULDDWWHLWD�RYDW�NDLNHQNDW�
WDYD�HNVSOLVLLWWLV\\V�MD�OlSLQlN\Y\\V��HL�QLLQNllQ�HQQDOWD�DVHWHWXW�MD�OXNNRRQ�
O\|G\W�PHWRGRORJLVHW�YDOLQQDW�MD�SHULDDWWHHW��(NVSOLVLLWWLV\\GHOOl�MD�OlSLQlN\�
Y\\GHOOl�RQ�WDUNRLWXV�YDUPLVWDD�VH��HWWl�NDWVDXVWHQ�K\|G\QWlMlW�QlNHYlW��PLO�
ODLVHQ�SURVHVVLQ�WXORNVHQD�NDWVDXNVHQ�MRKWRSllW|NVLLQ�RQ�WXOWX���
�
6\VWHPDDWWLVLD� WLHWRNDWVDXNVLD� WXRWHWDDQ� HQVLVLMDLVHVWL� VRVLDDOLDODOOD� DVLDNDV�
SDOYHOXW\|Wl� WHNHYLOOH� DPPDWWLODLVLOOH�� SDOYHOXMHQ� Nl\WWlMLOOH�� NRXOXWWDMLOOH��
SllW|NVHQWHNLM|LOOH�MQH���MRWHQ�Nl\WWlMLHQ�RVDOOLVWDPLQHQ�NDWVDXVSURVHVVLLQ�RQ�
QRXVVXW� K\YLQ� NHVNHLVHNVL� NDWVDXVWHQ� WXRWWDPLVHQ� SHULDDWWHHNVL�� -RNDLQHQ�
WDUNDVWHOWX� LQVWLWXXWWL� NRHWWDD� MROODNLQ� WDYDOOD� RVDOOLVWDD� Nl\WWlMlW� NDWVDXVWHQ�
WXRWWDPLVSURVHVVLLQ�� .l\WWlMLl� S\\GHWllQ� HVLPHUNLNVL� PXNDDQ� NDWVDXNVHQ�
DLKHDOXHHQ� YDOLQWDDQ�� N\V\P\NVHQDVHWWHOXQ� PllULWWHO\\Q� WDL� NRPPHQWRL�
PDDQ�DLKHDOXHHQ�PHUNLW\VWl� MD� UHOHYDQVVLD��RVDOOLVWXPDDQ� ODDMHPPLQ�SURWR�
NROODQ� ODDGLQWDD�� NRPPHQWRLPDDQ�NDWVDXNVHQ� HUL� YDLKHLGHQ� HWHQHPLVWl�� DU�
YLRLPDDQ� WXORNVLD� MD�QLLGHQ�Nl\WlQQ|Q�K\|W\l� WDL�VRYHOOHWWDYXXWWD�VHNl�NLU�
MRLWWDPDDQ� WLLYLVWHOPLl� NDWVDXNVHVWD�� 2VDOOLVWDPLVWUDWHJLDOOH� RQ� RPLQDLVWD�
NXPSSDQXXVVXKWHLGHQ� MD�\KWHLVW\|YHUNRVWRMHQ� UDNHQWDPLQHQ�SRWHQWLDDOLVWHQ�
WLHGRQ�Nl\WWlMLHQ�NDQVVD��PXWWD�NRVND� LQVWLWXXWLQ�RYDW�PHONR�XXVLD��RQ�QlL�
GHQ�YHUNRVWRMHQ� UDNHQWDPLQHQ�YLHOl�NHVNHQ�HLNl� LQVWLWXXWWLHQ�ZZZ�VLYXLOWD�
ROH�NRYLQNDDQ�SDOMRQ�YLHOl�VDDWDYLOOD�DLKHWWD�NRVNHYDD�PDWHULDDOLD���
�
7DUNDVWHOWDYLHQ� LQVWLWXXWWLHQ� NDWVDXVSURVHVVL� RQ� SllSLLUWHLVVllQ� K\YLQ� VD�
PDQODLQHQ��.DWVDXNVHQ�DOXVVD� ODDGLWWDYDVVD�SURWRNROODVVD�� MRND�RQ�NDWVDXN�
VHQ� PHWRGRORJLQHQ� VXXQQLWHOPD�� PllULWHOOllQ� NDWVDXNVHQ� DLKHDOXH�� N\V\�
P\NVHQDVHWWHOX� MD� HUL� YDLKHLVVD� WHKWlYlW� PHWRGRORJLVHW� MD� PXXW� YDOLQQDW��
3URVHVVLQ�NHVNHLVLPPlW�YDLKHHW�RYDW�NDWVDXNVHQ�WDUSHHQ�MD�N\V\P\NVHQDVHW�
WHOXQ�PllULWWHO\�� NDLNHQ� UHOHYDQWLQ� WXWNLPXNVHQ� MD�PXXQ�PDWHULDDOLQ� KDNX��
PDWHULDDOLQ�WDUNHPSL�YDOLQWD��WLHGRQ�NHUllPLQHQ�PDWHULDDOLVWD�MD�PDWHULDDOLQ�
ODDGXQ� DUYLRLQWL�� WLHGRQ� V\QWHWLVRLQWL� �PHWD�DQDO\\VL�� QDUUDWLLYL� WDL� MRNLQ�
PXX��VHNl�UDSRUWLQ�ODDWLPLQHQ��1lPl�YDLKHHW�VLVlOW\YlW�MRNDLVHQ�WDUNDVWHOWD�
YDQ�LQVWLWXXWLQ�NDWVDXVSURVHVVLLQ��
�
&DPSEHOO��NDWVDXVWHQ�WHNRD�YDUWHQ�ODDGLWWX�RKMHLVWXV�DQWDD�VHLNNDSHUlLVLPSLl�
RKMHLWD�VLOOH��PLWHQ�SURVHVVLQ�HUL�YDLKHLVVD�HGHWllQ��0\|V�(33,� �NHVNXNVHQ�
QHWWLSRKMDLVHW� W\|NDOXW�NDWVDXVWHQ� WHNRD�YDUWHQ�RKMDDYDW�YDUVLQ�\NVLW\LVNRK�
WDLVHVWL� HUL� YDLKHLVVD� HWHQHPLVWl�� (YLGHQFH1HWZRUNLQ� RKMHLVWXV� RVRLWWDD� Ol�
KLQQl�YDLQ�SURVHVVLQ�HUL�YDLKHHW�MD�QlLVVl�KXRPLRRQ�RWHWWDYLD�VHLNNRMD��,06Q�
\KWH\GHVVl�HVLWHWW\�SURVHVVLYDLKHLVWXV�HL�ROH�,06Q�YLUDOOLQHQ�RKMHLVWXV��YDDQ�
DLHPPDQ�LQVWLWXXWLQ�&86LQ�DLNDQD�WHKW\�OXRQQRV�DVLDVWD��
�
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.DWVDXVWHQ� WXRWWDPLVSURVHVVLQ�HURW� WDUNDVWHOWDYLHQ� LQVWLWXXWWLHQ�NHVNHQ�RYDW�
OlKLQQl�VLVlOO|OOLVLl�HOL�VLLQl��PLOODLVLD�WXWNLPXNVLD�MD�PLWl�PXXWD�PDKGROOLVWD�
PDWHULDDOLD�NDWVDXNVLLQ�K\YlNV\WllQ��NV��HGHOOLQHQ�DODOXNX�.lVLW\V�Ql\W|VWl���
&DPSEHOO� �NDWVDXNVLLQ� K\YlNV\WllQ� HQVLVLMDLVHVWL� VDWXQQDLVWHWWXXQ�� NRQWURO�
ORLWXXQ� NRHDVHWHOPDDQ� SHUXVWXYLD� WXWNLPXNVLD� MD� WRLVVLMDLVHVWL� HL�
VDWXQQDLVWHWWXXQ�NRHDVHWHOPDDQ�SHUXVWXYLD�WXWNLPXNVLD��6&,(�HGXVWDD�LQVWL�
WXXWHLVWD� WRLVWD� llULODLWDD�� 6&,(� NHUll� HQVLQQlNLQ� HULODLVWHQ� WXWNLPXVDVHWHO�
PLHQ�WXRWWDPDD�WLHWRD�VRVLDDOLW\|VWl�MD�WRLVHNVL�P\|V�PXXQODLVWD�PDWHULDDOLD�
HUL� WLHGRQ� OlKWHLVWl��HVLPHUNLNVL�SROLF\��GRNXPHQWWHMD��Nl\WWlMLHQ�NRNHPXN�
VLD�MD�VRVLDDOLW\|QWHNLM|LGHQ�QlNHP\NVLl�NRVNHYDD�PDWHULDDOLD��
�
/DDGXQ�DUYLRLQQLQ�RVDOWD�LQVWLWXXWLW�RYDW�NHVNLWW\QHHW�HQVLVLMDLVHVWL�V\VWHPD�
WLVRLWDYDQ�WXWNLPXNVHQ�PHWRGRORJLDQ�ODDGXQ�DUYLRLQWLLQ��<OHLVHVWL�K\YlNV\W�
W\Ml� WXWNLPXNVHQ� ODDGXQ�DUYLRLQQLQ�NULWHHUHMl�HL�ROH�ROHPDVVD�� MRWHQ� WDUNDV�
WHOWDYDW� LQVWLWXXWLWNDDQ�HLYlW�DVHWD�HKGRWWRPLD�YDDWLPXNVLD�Nl\WHWWlYLHQ�NUL�
WHHULHQ�RVDOWD��7LHWW\l�YDNLLQWXPLVWD�DUYLRLQWLNULWHHUHLVVl�RQ�NXLWHQNLQ�WDSDK�
WXQXW��(VLPHUNLNVL�&DPSEHOO��NDWVDXNVLVVD�RQ�K\|G\QQHWW\�SDOMROWL�&RFKUDQH�
�YHUNRVWRQ�WXWNLPXNVHQ�PHWRGRORJLVHQ� ODDGXQ�DUYLRLQQLQ�NULWHHUHMl��(33,��
NHVNXV� RQ� NHKLWWlQ\W� RPLD� QLLQ� NRNHHOOLV�WLODVWROOLVHQ� NXLQ� ODDGXOOLVHQNLQ�
WXWNLPXNVHQ�DUYLRLQWLSDWWHULVWRMD���.V��/LLWH�����
�
7XWNLPXNVHQ� ODDGXQ� DUYLRLQWL� RQ� NHVNLWW\Q\W� SllDVLDVVD� WXWNLPXVDVHWHOPDQ�
YDOLGLXGHQ� VHNl� WXWNLPXNVHQ� WRLVWHWWDYXXGHQ� MD� WXWNLPXVWXORVWHQ� \OHLVWHWWl�
Y\\GHQ�DUYLRLQWLLQ��9DOLGLXGHQ�DUYLRLQWL�SHUXVWXX�SHULQWHLVHQ�WLHGHNlVLW\NVHQ�
DMDWXNVHHQ�� MRQND� PXNDDQ� WXWNLPXVDVHWHOPDQ� WXOHH� ROOD� VHOODLQHQ�� HWWl� VH�
HVWll�YllULVW\PlW�WXWNLPXVWXORNVLVVD�HOL�SDLNDOOLVHQ�NRQWHNVWLQ�YDLNXWXNVHQ��
.RNHHOOLVHQ� WXWNLPXNVHQ� RVDOWD� DUYLRLQWL� RQ� NHVNLWW\Q\W� HULW\LVHVWL� VLLKHQ��
PLVVl�PllULQ�MDNR�NRH��MD�NRQWUROOLU\KPLLQ�ROL�VDWXQQDLVWHWWX��ROLNR�DUYLRLMD�
VRNDLVWX�MD�PLOODLQHQ�NDWR�WXWNLPXNVHHQ�RVDOOLVWXMLHQ�RVDOWD�ROL��/DDGXOOLVHQ�
WXWNLPXNVHQ�DUYLRLQQLOOH�RPLQDLVLQD�NULWHHUHLQl�RYDW�YDDWLPXV� WXWNLPXNVHQ�
NRQWHNVWLQ�NXYDXNVHVWD�MD�WXWNLMDQ�QlN|NXOPDQ�KXRPLRLPLQHQ��
�
7XWNLPXNVHQ�PHWRGRORJLDQ�DUYLRLQQLQ� OLVlNVL� HVLPHUNLNVL�(33,� �NHVNXV�RQ�
YDNLLQQXWWDQXW� DUYLRLQWLSDWWHULVWRRQVD� NULWHHULQ�� MROOD� DUYLRLGDDQ� WXWNLPXV�
W\\SLQ� MD� �DVHWHOPDQ� VRSLYXXWWD� YDVWDDPDDQ� NDWVDXNVHQ� WXWNLPXVN\V\P\N�
VLLQ�� VHNl� NULWHHULQ�� MROOD� DUYLRLGDDQ� NXQNLQ� WXWNLPXNVHQ� NRKWHHQD� ROHYDQ�
DLKHHQ� UHOHYDQVVLD� YDVWDDPDDQ� NDWVDXNVHQ� WXWNLPXVN\V\P\NVLLQ�� 6XXULP�
PDQ�SDLQRDUYRQ�� NXQ� DUYLRLGDDQ� WXWNLPXNVHQ� NRNRQDLVQl\WW|DUYRD�� NHVNXV�
DQWDD�MlONLPPlLVHOOH�NULWHHULOOH��PLNl�WDUNRLWWDD�VLWl��HWWl�K\YLQ�WRWHXWHWXW�MD�
PHWRGRORJLDOWDDQ� ODDGXNNDLNVL� DUYLRLGXW� WXWNLPXNVHW� HLYlW� YlOWWlPlWWl� VDD�
NRUNHDD�Ql\WW|DUYRD��MRV�DLKH�HL�ROH�NDWVDXNVHQ�N\V\P\NVHQDVHWWHOXXQ�VRSL�
YD��.l\WWlMLHQ�RVDOOLVWDPLQHQ�HL�WRLVWDLVHNVL�Ql\�NRYLQ�YDKYDVWL�DUYLRLQWLNUL�
WHHUHLVVl�
�
3DZVRQLQ�\P���������6&,(OOH�MlVHQWlPlW�VRVLDDOLDODQ�WLHGRQ�ODMLHQ�DUYLRLQ�
WLLQ� WDUNRLWHWXW� \OHLVHW� ODDWXNULWHHULW� RQ� DYDXV� ODDGXQ� DUYLRLQQLQ� ODDMHQWDPL�
VHNVL�\OL�WLHGRQDOXHLGHQ�VLVlLVWHQ�ODDWXNULWHHULHQ��(VLPHUNLNVL�WXWNLPXVWLHGRQ�
RVDOWD� WlPl�PHUNLWVHH� VLWl�� HWWl�PHWRGRORJLDQ� DUYLRLQQLQ� OLVlNVL� DUYLRLGDDQ�
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WXWNLPXNVHQ� OlSLQlN\Y\\WWl�� WDUNNXXWWD�� WDUNRLWXNVHQPXNDLVXXWWD�� K\|G\OOL�
V\\WWl�� RLNHXGHQPXNDLVXXWWD� MD� Nl\WHWWlY\\WWl�� 6DPRMD� NULWHHUHLWl� YRLGDDQ�
DOXVWDYDVWL�VRYHOWDD�DUYLRLWDHVVD�RUJDQLVDWRULVWD�WLHWRD��VRVLDDOLDODQ�DPPDWWL�
ODLVHQ�WLHWRD��SROLLWWLVHQ�\KWHLV|Q�WLHWRD�MD�VRVLDDOLSDOYHOXMHQ�Nl\WWlMlQ�WLHWRD���
�
7DXOXNNRRQ� �� RQ� NHUlWW\� HULNVHHQ� WRLVDDOWD� NRNHHOOLVHQ� YDLNXWWDYXXVWXWNL�
PXNVHQ� MD� PXXQ� WLODVWROOLVHQ� WXWNLPXNVHQ� ODDGXQ� DUYLRLQQLVVD� Nl\WHWW\Ml�
NULWHHUHMl�MD�WRLVDDOWD�ODDGXOOLVHQ�WXWNLPXNVHQ�DUYLRLQQLVVD�Nl\WHWW\Ml�NULWHH�
UHMl���
�
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�
7DXOXNNR����7XWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�NULWHHUHMl��
�
.2.((//,1(1�-$�088�.9$17,7$7,,9,1(1�787.,086�
$UYLRLQQLQ�NRKGH� .ULWHHUHLWl�
7XWNLPXNVHQ�SllPllUlW� $VHWWHOXQ�VHONH\V�
.lVLWWHHOOLQHQ�YLLWHNHK\V�
�

7HRUHHWWLVHQ�YLLWHNHK\V� MD�WDL� WXWNLPXNVHQ�N\W�
NHQWl�ROHPDVVD�ROHYDDQ�WLHWRRQ��

7XWNLPXVDVHWHOPD� 6RSLYXXV� WXWNLPXNVHQ� SllPllULLQ�� DVHWHOPDQ�
MD� WLHGRQ�NHUllPLVHQ�SURVHVVLHQ� ULLWWlYlQ�K\Yl�
NXYDXV� �WRLVWHWWDYXXV��� YHUWDLOXU\KPLHQ� \KWl�
OlLQHQ� Nl\WW|� MD� NRKWHOX� �LQWHUYHQWLRWD� OXNXXQ�
RWWDPDWWD��� DUYLRLMDQ� VRNDLVX�� GDWDQ� NHUl\NVHQ�
YlOLQHLGHQ�UHOLDELOLWHHWWL�YDOLGLWHHWWL�

2WDQWD� 6HONHl� NXYDXV�� DOORNRLQQLQ� VDODDPLQHQ� �U\K�
PlMDRQ� VDWXQQDLVWDPLQHQ��� RWDQQDQ� HGXVWD�
YXXV��\OHLVWHWWlY\\V�

7XORNVHW� 7XORVPLWWDULHQ� YDOLGLXV� MD� OXRWHWWDYXXV�� LQWHU�
YHQWLRWD�HGHOWlYlQ�MD�VHQ�MlONHLVHQ�GDWDQ�UDSRU�
WRLQWL� NDLNLOOH� RVDOOLVWXMLOOH�� RVDOOLVWXMLHQ� VHX�
UDQQDQ�\KWlOlLV\\V�� NDWR� VHXUDQQDVVD�� YDVWDXV�
VXKWHHQ�HGXVWDYXXV��SHUXVGDWDQ�ULLWWlYl�NXYDXV�

$QDO\\VL� 7XORVWHQ� DQDO\VRLQWL� DONXSHUlLVHQ� U\KPlMDRQ�
PXNDLVHVWL�� WLODVWRPHQHWHOPLHQ� K\Yl� NXYDXV��
WLODVWROOLVHQ�PHUNLWVHY\\GHQ�DUYLRLQWL��UHOLDELOL�
WHHWWL�YDOLGLWHHWWL�

-RKWRSllW|NVHW� 7XORVWHQ� YllULVW\PlW�� WlUNHLGHQ� WXORNVLLQ� YDL�
NXWWDYLHQ�WHNLM|LGHQ�KDUNLQWD��WXORVWHQ�MD�MRKWR�
SllW|VWHQ� SHUXVWXPLQHQ� GDWDDQ�� O|\G|VWHQ� OLQ�
NLW\V�WXWNLPXNVHQ�SllPllULLQ�/$$'8//,1(1�787.,086�$UYLRLQQLQ�NRKGH� .ULWHHUHLWl�

7XWNLPXNVHQ�NRQWHNVWL� 7XWNLPXNVHQ�NRQWHNVWLQ�VHONHl�NXYDXV�
7XWNLPXNVHQ�SllPllUlW� $VHWWHOXQ�VHONH\V�
.lVLWWHHOOLQHQ�YLLWHNHK\V� 7HRUHHWWLVHQ�YLLWHNHK\V� MD�WDL� WXWNLPXNVHQ�N\W�

NHQWl�ROHPDVVD�ROHYDDQ�WLHWRRQ�
7XWNLPXVDVHWHOPD� $VHWHOPDQ� VRSLYXXV� WXWNLPXNVHQ� SllPllULLQ��

DVHWHOPDQ� MD� WLHGRQ� NHUllPLVHQ� SURVHVVLHQ�
ULLWWlYlQ� K\Yl� NXYDXV�� WXWNLMDQ� QlN|NXOPDQ�
KXRPLRLPLQHQ�� GDWDQ� NHUl\NVHQ� YlOLQHLGHQ�
UHOLDELOLWHHWWL�YDOLGLWHHWWL�� Nl\WWlMLHQ� RVDOOLVWD�
PLQHQ�

2WDQWD� 6WUDWHJLDQ� NXYDXV� MD� SHUXVWHOX�� WXWNLPXNVHHQ�
RVDOOLVWXMLHQ�VHONHl�NXYDXV��\OHLVWHWWlY\\V��

$QDO\\VL� $QDO\\VLQ� V\VWHPDDWWLVXXV� MD� WRLVWHWWDYXXV��
UHOLDELOLWHHWWL�YDOLGLWHHWWL�

-RKWRSllW|NVHW� 7XORVWHQ� YllULVW\PlW�� WlUNHLGHQ� WXORNVLLQ� YDL�
NXWWDYLHQ� WHNLM|LGHQ� KDUNLQWD�� YDOLGLWHHWWL�� WX�
ORVWHQ� MD� MRKWRSllW|VWHQ� SHUXVWXPLQHQ� GDWDDQ��
O|\G|VWHQ�OLQNLW\V�WXWNLPXNVHQ�SllPllULLQ�

�
�
�
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6\QWHHVLYDLKHHVVD�&DPSEHOO� �NDWVDXNVLVVD� WlKGlWllQ� HQVLVLMDLVHVWL� YDLNXWWD�
YXXVWXWNLPXNVLVWD� NHUlWW\MHQ� WXORVWHQ� HOL� LQWHUYHQWLRLGHQ� QHWWRYDLNXWXVWHQ�
WLODVWROOLVHHQ�PHWD�DQDO\\VLLQ��&DPSEHOO� �YHUNRVWROOD� HL� NXLWHQNDDQ�ROH�HVL�
PHUNLNVL� OXNNRRQ�O\|W\Ml�SHULDDWWHLOOD�YLHOl�VLOOH��PLOORLQ�HL�VDWXQQDLVWHWWXMD�
NRHDVHWHOPLD�K\YlNV\WllQ�WLODVWROOLVHHQ�PHWD�DQDO\\VLLQ��/LVlNVL�RQJHOPDQD�
RQ�VH��HWWl�VDWXQQDLVWDPLVHHQ�SHUXVWXYLD�NRHDVHWHOPLD�WHKGllQ�YlKlQ�VRVLDD�
OLDODOOD��0XXW�LQVWLWXXWLW�WDYRLWWHOHYDW�VHNl�PHWD�DQDO\\VHMl�HWWl�QDUUDWLLYLVLD�
V\QWHHVHMl� WDL� QlLGHQ� \KGLVWHOPLl�� 1DUUDWLLYLQHQ� V\QWHHVL� RQ� VDQDOOLQHQ� MD�
WHPDWLVRLYD��1DUUDWLLYLQHQ�NDWVDXV�YRL�VLVlOWll�VHNl�NYDQWLWDWLLYLVLD�HWWl�ODD�
GXOOLVLD� WXWNLPXVWXORNVLD�� (33,�NHVNXNVHQ� YLLPHDLNDLVLVVD� NDWVDXNVLVVD� RQ�
RWHWWX� WDYRLWWHHNVL� PHWD�DQDO\\VLQ� MD� QDUUDWLLYLVHQ� V\QWHHVLQ� \KGLVWlPLQHQ�
RPDNVL� V\QWHHVLNVL�� 6&,(� HURWWDD� WRLVLVWDDQ� OLVlNVL� DOXVWDYDW� �VFRSLQJ�� HWWl�
DUYLRLYDW��HYDOXDWLYH��NDWVDXNVHW��$OXVWDYD�NDWVDXV�HL�WXWNL�NDLNNHD�PDWHULDD�
OLD�� 1LLGHQ� HQVLVLMDLVHQD� WDUNRLWXNVHQD� RQ� VHOYHQWll� WXWNLPXVN\V\P\NVHQ�
OXRQQHWWD��NDUWRLWWDD�UHOHYDQWLQ�PDWHULDDOLQ�ODDMXXWWD�VHNl�WHKGl�NDUNHD�DUYL�
RLQWL� WLHGRQ� \KWHQlLV\\GHVWl� MD� ODDGXVWD�� $UYLRLYLHQ� NDWVDXVWHQ� WDYRLWWHHQD�
RQ� SDLNDQWDD� NDLNNL� UHOHYDQWWL� PDWHULDDOL�� DUYLRLGD� PDWHULDDOLQ� VLVlOWlPlQ�
Ql\W|Q�YDKYXXV�MD�DQWDD�WRLPLQWDVXRVLWXNVLD���

�
7LHGRQ�OHYLWWlPLQHQ�MD�Nl\WW||QRWRQ�WXNLVWUDWHJLDW�
�
1l\WW|WUHQGLQ� SHUXVSHULDDWWHHQD� HL� ROH� DLQRDVWDDQ� NHUlWl� MD� V\VWHPDWLVRLGD�
ROHPDVVD� ROHYDD� WLHWRD�� YDDQ�P\|V� OHYLWWll� DNWLLYLVHVWL� V\VWHPDWLVRLWXD� WLH�
WRD�� 7LHGRQ� YlOLWWlPLVHQ� SHUXVNDQDYDQD� WRLPLYDW� LQVWLWXXWWLHQ� ZZZ�VLYXW��
6LYXLOWD�RQ�VDDWDYLOOD�PDWHULDDOLD�LQVWLWXXWLQ�LlVWl�MD�WRLPLQWDVWUDWHJLDVWD�ULLS�
SXHQ��9XRGHQ������DOXVVD�WRLPLQWDQVD�DORLWWDQHHQ�,06Q�VLYXLOWD�HL�MXXUL�ROH�
PDWHULDDOLD� VDDWDYLOOD�� PXWWD� VLHOWl� RQ� OLQNNL� DLHPPDQ� LQVWLWXXWLQ�� &86LQ�
VLYXLOOH��MRQND�,06�NRUYDVL���
�
3RKMRLVPDLVHQ�&DPSEHOOLQ�VLYXLOWD�HL� WlWl�UDSRUWWLD�NLUMRLWHWWDHVVD�ROOXW�VDD�
WDYLOOD�YLHOl�\KWllQ�V\VWHPDDWWLVWD�WLHWRNDWVDXVWD��6&,(Q�MD�(33,�NHVNXNVHQ�
VLYXLOWD�QlLWl�RQ� ODGDWWDYLVVD��(33,�NHVNXV� MXONDLVHH�VLYXLOODDQ�P\|V�NDWVD�
XVWHQ� SURWRNROODW� HUL� Nl\WWlMlU\KPLHQ� NRPPHQWRLQWLD� YDUWHQ�� (YLGHQFH1HW�
ZRUNLQ�VLYXLOWD�RQ�OLQNLW�YHUNRVWRQ�\NVLN|LKLQ��MRLGHQ�VLYXLOWD�RQ�ODGDWWDYLVVD�
\NVLN|LGHQ�WXRWWDPLD�SURWRNROOLD� MD�NDWVDXNVLD��/LVlNVL� LQVWLWXXWWLHQ�VLYXLOWD�
RQ�VDDWDYLOOD�QlLGHQ�WXRWWDPLD�W\|SDSHUHLWD��UDSRUWWHMD�MD�DUWLNNHOHLWD��
�
7XRWHWWDYDQ�NLUMDOOLVHQ�PDWHULDDOLQ�RVDOWD�6&,(�SRLNNHDD�PXLVWD�LQVWLWXXWHLV�
WD�VLNlOL��HWWl�NXQ�PXXW�LQVWLWXXWLW�NHVNLWW\YlW�NDWVDXVWHQ�WXRWWDPLVHHQ�MD�QlL�
GHQ� OHYLWWlPLVHHQ�� QLLQ� 6&,(� PXRNNDD� NDWVDXNVLVWD� HGHOOHHQ� HUL� Nl\WWlMl�
U\KPLOOH�VXXQQDWWXMD�Nl\WlQQ|Q�RSSDLWD� MD� UHVXUVVLRSSDLWD��-D�NXQ�PXXW� LQ�
VWLWXXWLW� MXONDLVHYDW� SHULQWHLVHPPlQ� W\\SSLVLl� WLHWHHOOLVLl� WHNVWHMl�� 6&,(Q�
W\\OL�RQ�SRSXODDULPSDD��
�
1l\WW|WUHQGLLQ�NXXOXX�RVDQD�P\|V� LQVWLWXXWWLHQ�NHKLWWlPlW� WLHWRNDQQDW�� MRL�
KLQ� NRRWDDQ� NDWVDXVSURVHVVLQ� DLNDQD� V\QW\Q\WWl� MD� NHUllQW\Yll� WLHWRD�� HVL�
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PHUNLNVL� PDWHULDDOLQ� OXRNLWXNVHVWD� V\QW\Yll� WLHWRD�� NRNHLWD�� DEVWUDNWHMD� MD�
LWVH�NDWVDXNVLD��7DXOXNNRRQ���RQ�NRRWWX�LQVWLWXXWWLHQ�RPLD�WLHWRNDQWRMD��
�
7DXOXNNR�����$UYLRLQWL�LQVWLWXXWWLHQ�RPLD�WLHWRNDQWRMD����
�
,QVWLWXXWWL� 7LHWRNDQWD�
3RKMRLVPDLQHQ�
&DPSEHOO�

&��15��7KH�1RUGLF�5HJLVWHU�RI�(IIHFW�6WXGLHV��RQ�NHVNXN�
VHQ�VLYXLOOH�OlKLWXOHYDLVXXGHVVD�DYDWWDYD�\KWHLVSRKMRLVPDL�
VHVWL�NHKLWHWW\�VRVLDDOL���Nl\WWl\W\PLV�� MD�NRXOXWXVDODQ�YDL�
NXWWDYXXVWXWNLPXVWHQ�SRKMRLVPDLQHQ�UHNLVWHUL��

(33,�&HQWUH� (3,&� VLVlOWll� NHVNXNVHQ� WXRWWDPLHQ� V\VWHPDDWWLVWHQ� WLHWR�
NDWVDXVWHQ�GDWDQ��
5((/��5HVHDUFK�(YLGHQFH�LQ�(GXFDWLRQDO�/LEUDU\��VLVlOWll�
NHVNXNVHQ� NDWVDXVSURVHVVHLVVD� DYDLQVDQRLQ� NRRGDWXW�� \OL�
�����WXWNLPXNVHQ�YLLWWHHW��
(33,�&HQWUH�GDWDEDVH�RI�8.�+LJKHU�(GXFDWLRQ��+(��3HU�
VRQDO� 'HYHORSPHQW� 3ODQQLQJ� �3'3�� HYDOXDWLRQ� VWXGLHV��
7LHWRNDQWD� VLVlOWll� \NVLW\LVNRKWDLVWD� WLHWRD� DUYLRLQWLWXWNL�
PXNVLVWD��MRWND�RQ�WHKW\�NRUNHDNRXOXWXNVHQ�DOXHHOOD�KHQNL�
O|NRKWDLVHQ�NHKLW\NVHQ�VXXQQLWWHOXD�NRVNLHQ���
%LEOLR0DS� RQ� NHVNXNVHQ� ELEOLRJUDILQHQ� WLHWRSDQNNL�� MRND�
VLVlOWll�\OL������WHUYH\GHQ�HGLVWlPLVHQ�DOXHHQ�WXWNLPXNVHQ�
YLLWWHHW��7LHWRNDQQDQ�YLLWWDXNVHW�RQ�SDLNDQQHWWX�V\VWHPDDW�
WLVLD�NLUMDOOLVXXVNDWVDXNVLD�WHKWlHVVl��
'R3+(5� �7KH� 'DWDEDVH� RI� 3URPRWLQJ� +HDOWK� (IIHFWL�
YHQHVV�5HYLHZV��RQ�UHNLVWHUL��MRND�VLVlOWll�\NVLW\LVNRKWDLVWD�
WLHWRD� QRLQ� ����VWl� V\VWHPDDWWLVHVWD� WXWNLPXVNDWVDXNVHVWD��
MRWND�NRVNHYDW�WHUYH\GHQ�HGLVWlPLVHQ�YDLNXWWDYXXWWD���
75R3+,� �7KH� 7ULDOV� 5HJLVWHU� RI� 3URPRWLQJ� +HDOWK� ,QWHU�
YHQWLRQV�� RQ� WLHWRNDQWD�� MRND� VLVlOWll� NDLNNL� NHVNXNVHQ�
WRLPHVWD� WRWHXWHWXLVVD� WXWNLPXVNDWVDXNVLVVD� LGHQWLILRLGXW�
VDWXQQDLVWHWXW� NRQWUROORLGXW� NRNHHW� MD� HL�VDWXQQDLVWHWXW�
NRQWUROORLGXW�NRNHHW��5HNLVWHUL�VLVlOWll�\OL������NRHWWD��

(YLGHQFH1HWZRUN� (%33� �ELEOLRJUDILD� NDWWDD� VRVLDDOLDODQ� WXWNLPXNVHQ� DUYL�
RLQWLD�MD�V\QWHWLVRLQWLD��WXWNLPXNVHQ�K\|G\QWlPLVWl�MD�PXX�
WD� VRVLDDOLDODQ� Ql\WW|SHUXVWDLVHQ� WRLPLQQDQ� DLKHDOXHLWD�
NRVNHYDD� NDQVDLQYlOLVWl� NLUMDOOLVXXWWD� VHNl� V\VWHPDDWWLVWHQ�
NLUMDOOLVXXVNDWVDXVWHQ�NRNRHOPLD���

�
6&,(�

�
H/6&� RQ� VRVLDDOLKXROORQ� HOHNWURQLQHQ� NLUMDVWR�� MRQND� NHV�
NHLVLPPlQ� RVDQ� PXRGRVWDD� VRVLDDOLKXROORQ� WLHWRSDQNNL�
&DUH'DWD�� MRND� VLVlOWll� \OL� ��� ���� DEVWUDNWLD� MD� \OL� �����
NRNRSLWNll�DUWLNNHOLD��

�
$UYLRLQWL�LQVWLWXXWWLHQ� WLHGRQ� WXRWWDPLVHQ� MD� OHYLWWlPLVHQ� VWUDWHJLD� SHUXVWXX�
DMDWXNVHHQ� PDKGROOLVLPPDQ� PRQLSXROLVHVWD� \KWHLVW\|VWl� MD� YHUNRVWRLWXPL�
VHVWD�WLHGRQ�HULODLVWHQ�Nl\WWlMlU\KPLHQ�NDQVVD��1lLWl�YRLYDW�ROOD�HVLPHUNLNVL�
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����1l\WW|DJHQGDQ�DYDUWDPLQHQ�
�
7lVVl�NDWVDXNVHVVD�RQ�WDUNDVWHOWX�VRVLDDOL��MD�K\YLQYRLQWLDODQ�Ql\WW|DJHQGDQ�
XORWWXYXXNVLD�MD�SLLUWHLWl�HULWWHOHPlOOl�YLLGHQ�XONRPDLVHQ�DUYLRLQWL�LQVWLWXXWLQ�
WRLPLQQDOOLVLD� MD� PHWRGRORJLVLD� VWUDWHJLRLWD�� ,QVWLWXXWWHMD� HULWHOWLLQ� OlKLQQl�
VLOWl�NDQQDOWD��PLOODLVLD�ROHWWDPXNVLD��W\|NDOXMD�MD�YlOLQHLWl�QH�RWWDYDW�DQQHW�
WXQD� NHUlWHVVllQ� MD� V\QWHWLVRLGHVVDDQ� VRVLDDOLDODQ� WLHWRD�� 6H�� PLVVl�PllULQ�
LQVWLWXXWWLHQ�V\QWHWLVRLPDD�WLHWRD�RQ�VRVLDDOLDODOOD�MD��W\|VVl�K\|G\QQHWW\�WDL�
NXLQND� K\|G\OOLVWl� HULODLVWHQ� OlKHVW\PLVWDSRMHQ� WXRWWDPD� WLHWR� RQ� ROOXW�� HL�
NXXOXQXW�NDWVDXNVHQ�WDUNDVWHOXSLLULLQ��.DWVDXV�NXLWHQNLQ�SDLNDQVL�QLLWl�DVLRL�
WD� MD�XORWWXYXXNVLD�� MRLVWD� DODOOD� HL� YDOOLWVH�\NVLPLHOLV\\WWl��6HXUDDYDVVD� Ml�
VHQQHWllQ� VRVLDDOLDODQ� Ql\WW|DJHQGDQ� PHWRGRORJLVWD� DYDUXXWWD� WlVVl� NDWVD�
XNVHVVD� WDUNDVWHOWXMHQ� DVLDNRNRQDLVXXNVLHQ� SRKMDOWD�� 7DYRLWWHHQD� RQ� WXRGD�
XXVLD�XORWWXYXXNVLD�Ql\WW|l�NRVNHYDDQ�NHVNXVWHOXXQ�VRVLDDOLDODOOD��
�
3HULQWHLQHQ�WLHGHNlVLW\V�
�
6RVLDDOLDODOOD�Ql\WW|l�NRVNHYDQ�NHVNXVWHOXQ�YDOWDYLUUDQ�SHUXVWDQD�RQ�SDOMROWL�
PRGHUQLOOH� WLHWHHOOH� W\\SLOOLQHQ� NDNVLMDNRLQHQ� RQWRORJLD�� MRVVD� PDDLOPDD�
MlVHQQHWllQ�OXRQWR�YV��\KWHLVNXQWD��WHNQLLNND�YV��NRQWHNVWL��REMHNWLLYLQHQ�YV��
VXEMHNWLLYLQHQ��PHQHWHOPl�YV��NRQWHNVWL��LQWHUYHQWLR�YV��NRQWHNVWL�MD�PXLGHQ�
YDVWDDYLHQ�NDKWLDMDNRMHQ�SRKMDOWD��NV��/DWRXU��������������1l\WW|NHVNXVWH�
OXQ�SHUXVOlKW|NRKWD� RQ�YDKYDVWL� SHULQWHLVHQ� WLHGHNlVLW\NVHQ�YlULWWlPl��6HQ�
PXNDDQ� WXWNLPXV� WXRWWDD� REMHNWLLYLVWD� WLHWRD� XONRPDDLOPDVWD� VLOORLQ�� NXQ�
WXWNLPXV� VHXUDD� WLHWHHQ� VLVlLVLl� VllQW|Ml� �ODDWXNULWHHULW�� MD� NXQ� SDLNDOOLQHQ�
VRVLDDOLQHQ� NRQWHNVWL� HL� VLLV� KlLULWVH� MD� VRWNH� WLHGRQ� WXRWDQWRD� �NV��0HUWRQ�
������� $MDWWHOXWDYDQ� PXNDDQ� WXWNLPXVWLHWR� YRL� VLLV� ROOD� NRQWHNVWLYDSDDWD��
REMHNWLLYLVWD��XQLYHUVDDOLD�MD�NXPXORLWXYDD���
�
3HULQWHLVHHQ� WLHGHNlVLW\NVHHQ� OLLWW\\�P\|V� WHNQRORJLVHQ� GHWHUPLQLVPLQ� DMD�
WXV��MRQND�PXNDDQ�WHNQLLNDOOD��HVLPHUNLNVL�MROODNLQ�LQWHUYHQWLRPHQHWHOPlOOl��
RQ�VLVlLQHQ�NDXVDDOLQHQ�YRLPD��MRND�PDKGROOLVHVWL�VDD�DLNDDQ�WRLYRWWXMD�YDL�
NXWXNVLD�� 0HQHWHOPl� QlKGllQ� YlOWWlPlWW|PlNVL� MD� ULLWWlYlNVL� HOHPHQWLNVL�
WXRWWDPDDQ�KDOXWWXMD�YDLNXWXNVLD��+\Y\\V��ODDWX�WPV��QlKGllQ�WlOO|LQ�PHQH�
WHOPlQ� RPLQDLVXXGHNVL�� 3DUKDDW� PHQHWHOPlW� YRLGDDQ� QlN|NXOPDQ� PXNDDQ�
LGHQWLILRLGD�VDWXQQDLVWHWXQ��NRQWUROORLGXQ�NRHDVHWHOPDQ�DYXOOD���.V��3DZVRQ�
����D������E���0HQHWHOPLHQ�VLLUWlPLQHQ�RQ�WlVWl�QlN|NXOPDVWD�SDUKDLPSL�
HQ�PHQHWHOPLHQ�LGHQWLILRLQWLD�MD�PDWNLPLVWD��
�
6DWXQQDLVWDPLVHHQ� SHUXVWXYD� NRHDVHWHOPD� RQ� SHULQWHLVHQ� WLHGHNlVLW\NVHQ�
PDOOL�� LOPHQW\Pl�� 0LWHQ� WlOODLQHQ� NRHDVHWHOPD� VLWWHQ� WRLPLVL� VRVLDDOLDODQ�
LQWHUYHQWLRLGHQ�NRKGDOOD"�$MDWHOODDQ�HVLPHUNLNVL�LQWHUYHQWLRWD��MROOD�KDOXWDDQ�
RKMDWD�NRXOXWXNVHQ�XONRSXROHOOH� MllQHLWl�QXRULD�NRXOXWXNVHHQ��2ONRRQ� W\|�
PHQHWHOPl�MRQNLQODLQHQ�VRVLDDOLW\|QWHNLMlQ�MD�PXLGHQ�DPPDWWLU\KPLHQ�PR�
QLDPPDWLOOLQHQ� W\|PDOOL�� .RHDVHWHOPD� MDNDLVL� QXRUHW� VDWXQQDLVHVWL� NRH�� MD�
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NRQWUROOLU\KPllQ� MD� WDUNDVWHOLVL� WXORVPLWWDULHQ�DYXOOD�� NXLQND�PRQL�NRHU\K�
PlVWl� RKMDXWXL� LQWHUYHQWLRQ� YDLNXWXNVHVWD� NRXOXWXNVHHQ�� 7DUNDVWHOXQ� XONR�
SXROHOOH�MlLVL�VH��PLWl�LQWHUYHQWLRSURVHVVLQ�DLNDQD�WDSDKWXX��HOL�NDLNNL�SDLNDO�
OLVHHQ� NRQWHNVWLLQ� OLLWW\Yl�� VRVLDDOLQHQ� YXRURYDLNXWXV� MQH�� -RKWRSllW|NVHQl�
YRLVL� ROOD� HVLPHUNLNVL� VH�� HWWl�PDOOL�RQ�K\Yl��NRVND�NRQWUROOLU\KPlVWl�YDLQ�
SXROHW�ROL�KDNHXWXQXW�LQWHUYHQWLRSURVHVVLQ�SllW\WW\l�NRXOXWXNVHHQ��NXQ�WDDV�
NRHU\KPlVWl� NDLNNL� KDNHXWXLYDW� NRXOXWXNVHHQ��0DOOLD� YRLVL� QlLQ� VXRVLWHOOD�
Nl\WHWWlYlNVL�P\|V�PXLVVD�NXQQLVVD��
�
6RVLDDOLQHQ�NRQVWUXNWLYLVPL�
�
3HULQWHLVHQ�WLHGHNlVLW\NVHQ�YDVWDSRROLQD�RQ�VRVLDDOLQHQ�NRQVWUXNWLYLVPL�HUL�
ODLVLQH� OlKHVW\PLVWDSRLQHHQ�� 6HQ�PXNDDQ� WLHWR� RQ� HQVLVLMDLVHVWL� VRVLDDOLVHQ�
NRQWHNVWLQ�PllUllPll��PXRNNDDPDD�WDL�RKMDDPDD��6RVLDDOLW\|Q�PHQHWHOPL�
HQ� YDLNXWWDYXXWWD� WDUNDVWHOWDHVVD� SllDMDWXV� RQ� WlOO|LQ� VH�� HWWl� VRVLDDOLVHVWD�
NRQWHNVWLVWD� YDSDDWD� WLHWRD� PHQHWHOPlQ� YDLNXWWDYXXGHVWD� HL� YRL� ROOD�� YDDQ�
LWVH�NRQWHNVWL��HVLP��VRVLDDOLW\|QWHNLMlQ�KLOMDLQHQ�WLHWR�WDL�DVLDNNDDQ�RORVXK�
WHHW� MD� WDUSHHW�� PllUllYlW� VHQ�� PLWl� LQWHUYHQWLRVVD� WDSDKWXX� MD� RQQLVWXXNR�
LQWHUYHQWLR�� ,QWHUYHQWLRVWD� WDUYLWWDYD� WLHWR� NRVNHH� VLLV� HQQHQ� NDLNNHD� WXRWD�
SDLNDOOLVWD� NRQWHNVWLD�� 7lOO|LQ� VRVLDDOLVHW� VXKWHHW� MD� UDNHQWHHW� QlKGllQ� ROH�
PDVVD� ROHYLNVL� WHNLM|LNVL�� MRWND� W\|QWlYlW� LQWHUYHQWLRSURVHVVLD� HWHHQSlLQ��
7RLPLYLD� W\|�� MD� LQWHUYHQWLRPHQHWHOPLl� WlVWl� QlN|NXOPDVWD� RYDW� QH�� MRWND�
SDUKDLWHQ� VRSLYDW�ROHPDVVD�ROHYDDQ�VRVLDDOLVHHQ�NRQWHNVWLLQ��+\Y\\V�� ODDWX�
WPV�� PllULWW\\� WlOO|LQ� VRVLDDOLVHVWD� NRQWHNVWLVWD� NlVLQ��0HQHWHOPLHQ� VLLUWl�
PLQHQ�RQ�SHULDDWWHHVVD�PDKGROOLVWD�VLOORLQ��NXQ�VRVLDDOLQHQ�NRQWHNVWL�YDVWDD�
VLWl�NRQWHNVWLD�� MRVVD�PHQHWHOPl�DOXQ�SHULQ�RVRLWWDXWXL� VRSLYDNVL� �NV��3DZ�
VRQ�����D������E���1H�WDUNDVWHOOXLVWD�LQVWLWXXWHLVWD��MRWND�HWVLYlW�YDVWDXNVLD�
N\V\P\NVHHQ��PLNl� WRLPLL��NHQHOOH� MD�PLOODLVLVVD�RORVXKWHLVVD��KXRPLRLYDW�
P\|V�NDKWLDMDNRMHQ�RLNHDQ�SXROHQ��NRQWHNVWLQ�MD�VXEMHNWLLYLVHQ�PHUNLW\NVHQ�
LQWHUYHQWLRLGHQ� WRLPLYXXGHQ�NDQQDOWD��PXWWD�NXLWHQNLQ�VLWHQ��HWWl� MlVHQQ\N�
VHQ�SHUXVWDQD�RQ�NDNVLMDNRLQHQ�RQWRORJLD��<NVLNllQ�WDUNDVWHOOXLVWD�LQVWLWXX�
WHLVWD�HL�NXLWHQNDDQ�HGXVWD�M\UNNll�VRVLDDOLVHQ�NRQVWUXNWLYLVPLQ�NDQWDD��MRND�
KXRPLRLVL�YDLQ�NRQWHNVWXDDOLVLD� WHNLM|LWl� LQWHUYHQWLRQ�RQQLVWXPLVHQ�NDQQDO�
WD��
�
$MDWHOODDQ� MlOOHHQ� LQWHUYHQWLRWD�� MROOD� KDOXWDDQ� RKMDWD� QXRULD� NRXOXWXNVHHQ��
7RLVLQ� NXLQ� SHULQWHLVHHQ� WLHGHNlVLW\NVHHQ� QRMDDYD� OlKHVW\PLVWDSD�� VRVLDDOL�
QHQ�NRQVWUXNWLYLVPL�RQ�HQVLVLMDLVHVWL�NLLQQRVWXQXW�NDLNHVWD��PLWl�SDLNDOOLVHV�
VD� NRQWHNVWLVVD� RQ� LWVH� W\|�� WDL� LQWHUYHQWLRPHQHWHOPlQ� \PSlULOOl�� 7XWNLMD�
VHOYLWWlLVL� ODDGXOOLVWHQ� WXWNLPXVPHQHWHOPLHQ�DYXOOD�HVLPHUNLNVL�QXRUWHQ� WDU�
SHLWD�MD�SllPllULl�VHNl�W\|QWHNLM|LGHQ�QlNHP\NVLl�MD�Nl\WlQQ|Q�NRNHPXN�
VHVWD�NHUW\QHLWl�PHQHWWHO\WDSRMD��7XORNVHQD�YRLVL�ROOD�WDSDXVNXYDXNVLD�VLLWl��
PLWHQ�SDLNDOOLVHQ�VRVLDDOLVHQ�NRQWHNVWLQ� WHNLMlW�ROLYDW�HQVLVLMDLVHVWL�PllUll�
YLl�MD�UDWNDLVHYLD�LQWHUYHQWLRQ�RQQLVWXPLVHQ�NDQQDOWD��
�
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,QWHUYHQWLRQ�MD�NRQWHNVWLQ�\KWlDLNDLQHQ�WXRWWDPLQHQ�
�
.DVLMDNRLVHQ� NHVNXVWHOXQ� DYDUWDPLVHNVL� MD� YDVWDNNDLQDVHWWHOXMHQ� SXUNDPL�
VHNVL� WXOLVL� \OLWWll� HGHOOl�PDLQLWWXMD� NDNVLMDNRLVLD� OlKW|NRKWLD� MD� WDUNDVWHOOD�
VRVLDDOLVWD�LQWHUYHQWLRWD�YHUNRVWRPDLVHQD�MD�UHODWLRQDDOLVHQD�VHNl�WXRWWDYDQD�
MD� PLKLQNllQ� YLLPH� NlGHVVl� SDODXWXPDWWRPDQD� SURVHVVLQD�� 3HUXVOlKW|NRK�
GDNVL� YRLGDDQ� RWWDD� ROHWXV�� HWWl� LQKLPLOOLQHQ� WRLPLQWD� MD� YXRURYDLNXWXV� RQ�
WHNQLVHVWL� YlOLWW\Q\WWl� �NV�� HVLP�� /DZ� ������ /DWRXU� ������ .RLYLVWR� \P��
�������7lPl�WDUNRLWWDD�VLWl��HWWl�WRLPLQWDDPPH��MD�WlVVl�WDSDXNVHVVD�VRVLDD�
OLW\|Wl��YlOLWWlYlW�NLHOL�� W\|YlOLQHHW� MD��PDOOLW��DUYRW��VllQQ|W�NRQHHW�� ODLWWHHW�
MQH��9lOLWWlYl�WHNLMl�YRL�ROOD�PLWl�WDKDQVD��6RVLDDOLVWD�WDUNDVWHOODDQ�WlVWl�Ql�
N|NXOPDVWD�NlVLQ�MDWNXYDQD�WXOHPDQD�WDL�VHXUDXNVHQD�� MRWD�PH�LKPLVHW� WHN�
QLVHVWL� YlOLWW\QHHOOl� WRLPLQQDOODPPH� WXRWDPPH� MD� \OOlSLGlPPH�� 7RLPLQ�
WDDPPH�HL�VLLV�WlVWl�QlN|NXOPDVWD�\PSlU|L�WDL�PllUll�VRVLDDOLQHQ�NRQWHNVWL��
YDDQ�VRVLDDOLVHW�VXKWHHW��LQWUHVVLW��WDUSHHW��SllPllUlW��YDOWD�DVHPDW�MQH��RYDW�
MDWNXYDQ�XXGHOOHHQ�PllULWWHO\Q�MD�WXOHPDQ�DVHPDVVD��
�
6RVLDDOLQHQ� LQWHUYHQWLR� RQ� WlPlQ� OlKHVW\PLVWDYDQ� PXNDDQ� SDLNDOOLVWD�� HUL�
WRLPLMRLGHQ� WHNQLVHVWL� YlOLWW\Q\WWl� YXRURYDLNXWWHLVWD� WRLPLQWDD�� MRND� WXRWWDD�
MD�\OOlSLWll� VRVLDDOLVLD� VXKWHLVWD� MD� MRVVD�PllULWHOOllQ�RQJHOPLD�� SllPllULl��
LQWUHVVHMl�MD�WDUSHLWD��,QWHUYHQWLRWD�WDUNDVWHOODDQ�WlOO|LQ�VLLV�LKPLVWHQ�MD�PXL�
GHQ�HOHPHQWWLHQ��W\|PDOOLW��W\|YlOLQHHW��YlOLVLQl�VXKWHLQD���
�
+\Y\\V� WDL� ODDWX� HL� ROH� WlVWl� QlN|NXOPDVWD� NDWVRWWXQD� MRQNLQ� PHQHWHOPlQ�
RPLQDLVXXV�HLNl�VH�ROH�SHONNLl�VRVLDDOLVLD�VXKWHLWD��YDDQ�VH�RQ�VXKWHLWD�DUYR�
MHQ��SllPllULHQ��LKPLVWHQ��PHQHWHOPlQ�MQH��NHVNHQ��WV��K\Y\\V�RQ�PHQHWHO�
PlQ�DUYRWWDPLVWD�MRQNLQ�SllPllUlQ�MD�DUYRQ�VXKWHHQ��0HQHWHOPl�DUYRWHWDDQ�
K\YlNVL� WDL� KXRQRNVL� YDVWD� PRQLQDLVHVVD� SDLNDOOLVHVVD� VXKGHYHUNRVWRVVD��
0HQHWHOPl�HL�VLLV�LWVHVVllQ�ROH�K\Yl�WDL�KXRQR��
�
7lPl�NDLNNL�PHUNLWVHH�VLWl��HWWl��PHQHWHOPlOOl��LWVHOOllQ�HL�ROH�VLVlLVWl�NDX�
VDDOLVWD�YRLPDD�� MRND�VDLVL� DLNDDQ�KDOXWWXMD� WXORNVLD�� ,KPLVWHQ�YXRURYDLNXW�
WHLQHQ� WRLPLQWD�� MRWD�PHQHWHOPl�YlOLWWll�� WXRWWDD�PDKGROOLVHVWL�KDOXWWXMD� WX�
ORNVLD��7lOODLVHVVD�VXKGHYHUNRVWRVVD�N\VHLQHQ�PHQHWHOPl�YRL�ROOD�YlOWWlPl�
W|Q��PXWWD�HL�DLQRD�YlOWWlPlW|Q�HOHPHQWWL�WXRWWDPDDQ�KDOXWWXMD�WXORNVLD��0H�
QHWHOPl�RQ�LWVH�DVLDVVD�HQHPPlQ�NXLQ�YDLQ�SHONNl�PHQHWHOPl��LKPLVHQ�WRL�
PLQWD�RQ�ROHQQDLQHQ�RVD�VLWl��
�
0LWl�WlPl�WDUNRLWWDD�VRVLDDOLDODQ�PHQHWHOPLHQ�MD�QLLGHQ�VLLUUHWWlY\\GHQ�NRK�
GDOOD"�7HUYH\GHQKXROORQ�PHQHWHOPLHQ�RVDOWD� DVLD� RQ�\NVLQNHUWDLVHPSL�� -R�
WDNLQ�KRLWRLQWHUYHQWLRWD�PXRNNDDYLD�WHNLM|LWl�YRLYDW�ROOD�WDUYLWWDYD�K\JLHQLD��
RLNHD�DMRLWXV� MD�DQQRVWXV��SRWLODDQ�YlOWWlPlWW|PlW�RPLQDLVXXGHW� MD� URNRWXV��
-RNDLVHVVD� WDSDXNVHVVD�� MRVVD� LQWHUYHQWLRQ� KDOXWDDQ� WRLPLYDQ�� RQ� VDPRMHQ�
HKWRMHQ�Wl\W\WWlYl�HOL�URNRWH�MD�VHQ�NRQWHNVWL�RQ�WXRWHWWDYD�MRNDLVHVVD�LQWHU�
YHQWLRWDSDXNVHVVD��5RNRWWHHQ�DQWDMDQ�VXNXSXROHOOD�HL�OLHQH�PHUNLW\VWl��7HU�
YH\GHQKXROORQ�LQWHUYHQWLRLGHQ�\NVLQNHUWDLVXXGHQ�YXRNVL�VDWXQQDLVWHWWX�NRH�
DVHWHOPD� WXRWWDD� QLLWl� NRVNHYDD� PHONR� OXRWHWWDYDD� WLHWRD�� � 7lOO|LQNllQ� HL�
NXLWHQNDDQ� ROH� N\V\P\V� YDLQ� �SHONLVWl� PHQHWHOPLVWl��� YDDQ� PHQHWHOPlQ�
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NRQWHNVWL�MRXGXWDDQ�DLQD�MRVVDLQ�PllULQ�WXRWWDPDDQ��MD�LQWHUYHQWLRQ�ORSSXWX�
ORV�V\QW\\�HUL�HOHPHQWWLHQ�YXRURYDLNXWXNVHQ�WXORNVHQD���
�
6RVLDDOLDODQ�LQWHUYHQWLRLVVD�YlOWWlPlWW|PLl�HOHPHQWWHMl�OLHQHH�KXRPDWWDYDVWL�
HQHPPlQ�� 6RVLDDOLW\|� RQ� SDLNDOOLQHQ� YXRURYDLNXWXVWDSDKWXPD�� MRWD�PXRN�
NDDYDW� MD� MRQND� ROHQQDLVLD� RVLD� RYDW� VRVLDDOLW\|QWHNLMlW�� W\|PDOOLW� MD� �
PHQHWHOPlW��DVLDNNDDW��ODLW�MD�VllQQ|NVHW��RUJDQLVDWRULVHW�UHVXUVVLW�MQH��6RVL�
DDOLW\|Q�SURVHVVHLVVD�W\|QWHNLMl�XXVLQWDD�LWVHllQ�W\|QWHNLMlQl�MD�NDQVDODLVHV�
WD�WXOHH�DVLDNDV��$VLDNDV�RQ�WRLPLMD��MRQND�SllPllULVWl��KDOXLVWD�MD�LQWUHVVHLV�
Wl�QHXYRWHOODDQ�MD�SllWHWllQ��6RVLDDOLW\|Q�ORSSXWXORV�RQ�VRVLDDOLW\|QWHNLMlQ��
DVLDNNDDQ�MD�PDKGROOLVWHQ�PXLGHQ�WRLPLMRLGHQ�WHNQLVHVWL�YlOLWW\QHHQ��PDOOL��
PHQHWHOPl�WPV���YXRURYDLNXWXNVHQ�DLNDDQVDDPD�VHXUDXV���
�
0LNlOL��WRLPLYDQ�� W\|PHQHWHOPlQ�KDOXWDDQ�ROHYDQ�VLWl�PXXDOODNLQ��RQ�PH�
QHWHOPl�MD�VHQ�NRQWHNVWL�WXRWHWWDYD�MRNDLVHVVD�WDSDXNVHVVDDQ�XXGHOOHHQ�YlOW�
WlPlWW|PLHQ�HOHPHQWWLHQ�RVDOWD��6H�RQ�HPSLLULQHQ�N\V\P\V��PLWl�QXR�YlOW�
WlPlWW|PlW�HOHPHQWLW�RYDW��.DKWD�VDPDQODLVWD�VRVLDDOLVWD�LQWHUYHQWLRWD�WXVNLQ�
NRVNDDQ� S\VW\WllQ� WXRWWDPDDQ�� NRVND� W\|PHQHWHOPl� PXRNNDXWXX� YDVWD�
NRQNUHHWWLVHVVD�W\|SURVHVVLVVD��MRVVD�W\|QWHNLMlOOl�RQ�PHUNLWWlYl�PHQHWHOPll�
PXRNNDDYD�URROL��6RVLDDOLW\|VVl�RYDW�UDWNDLVHYLD�W\|PHQHWHOPlQ�OLVlNVL�VR�
VLDDOLW\|QWHNLMlQ�SDQRVWXV� MD�KLOMDLQHQ�RVDDPLQHQ��DVLDNNDDQ�DNWLLYLQHQ� WRL�
PLQWD�� WDUYLWWDYDW� RUJDQLVDWRULVHW� MlUMHVWHO\W� MD� UHVXUVVLW� MQH�� ,QWHUYHQWLRSUR�
VHVVLQ�NXONX�HL�VHOLW\�YLLPH�NlGHVVl�MRVWDNLQ�\KGHVWl�HOHPHQWLVWl�NlVLQ��YDDQ�
VHQ�HOHPHQWLW�PXRNNDDYDW�WRLQHQ�WRLVLDDQ�MD�NDLNNL�YDLNXWWDD�NDLNNHHQ��6R�
VLDDOLW\|Q�PHQHWHOPLHQ�VLLUWlPLQHQ�HGHOO\WWll�VLLV�NRNRQDLVWHQ�VXKGHYHUNRV�
WRMHQ�WXRWWDPLVWD��6LLUWlPLVWl�WXNHYLHQ�WRLPHQSLWHLGHQ�WXOLVL�KXRPLRLGD�VXK�
GHYHUNRVWRMHQ�HULODLVHW�YlOWWlPlWW|PlW�HOHPHQWLW���
�
1lLQ� WDUNDVWHOWXQD� VRVLDDOLVLD� LQWHUYHQWLRLWD� NRVNHYD� Ql\WW|� HL� YRL� SHUXVWXD�
YDLQ�WLODVWROOLVLLQ�NRNHHOOLVWHQ�DVHWHOPLHQ�DONX��MD�ORSSXPLWWDXNVLLQ�MD�NRH��MD�
YHUWDLOXU\KPLHQ�YHUWDLOXLKLQ�HLNl� WRLVDDOWD�SHONlVWllQ�ODDGXOOLVLLQ� WXWNLPXN�
VLLQ�� MRLVVD�YDOPLLNVL� DMDWHOOXQ� VRVLDDOLVHQ�NRQWHNVWLQ� VHLNNRMD�� HVLP�� DVLDN�
NDDQ� QlN|NXOPLD�� NDYHULSLLULl�� PXLWD� VRVLDDOLVLD� VXKWHLWD� MD� WDUSHLWD� HULWHO�
OllQ�� 6\VWHPDDWWLVWHQ� WLHWRNDWVDXVWHQ� PDWHULDDOLNVL� MD� V\QWHHVLQ� DLQHNVLNVL�
WDUYLWDDQ� OLVlNVL� FDVH�WXWNLPXNVLD� �NV�� )HUJXVRQ� ������� MRLVVD� LQWHUYHQWLRWD�
HULWHOOllQ�HGHOOl�PDLQLWXQ�NDOWDLVHQD�WXRWWDYDQD�MD�WRLPLQQDOOLVHQD�YXRURYDL�
NXWXVWDSDKWXPDQD��7XWNLPXNVHQ�WHKWlYlQl�RQ�VHOYLWWll��PLWNl�HOHPHQWLW�RYDW�
YlOWWlPlWW|PLl� SURVHVVLQ� K\YlQ� ORSSXWXORNVHQ� NDQQDOWD�� HVLPHUNLNVL�PLWHQ�
VRVLDDOLW\|QWHNLMlQ� RQ� WRLPLWWDYD��PLOODLVWD� DNWLLYLVXXWWD� HGHOO\WHWllQ� DVLDN�
NDDOWD��PLWHQ�VRVLDDOLW\|Q�MRKGRQ�RQ�ROWDYD�LQWHUYHQWLRVVD�PXNDQD�VHNl�PLO�
ODLVLD�PDWHULDDOLVLD�HKWRMD�MD�RUJDQLVDWRULVLD�UHVXUVVHMD�RQQLVWXQXW�LQWHUYHQWLR�
HGHOO\WWll��7DUYLWDDQ�VLLV�VRVLDDOLW\|Q�HUL�HOHPHQWWHMl�NRVNHYDD�WLHWRD��<NVLW�
WlLVHW�WXWNLPXNVHW�YRLYDW�WRNL�NHVNLWW\l�MRWDNLQ�\NVLWWlLVWl�HOHPHQWWLl�NRVNH�
YDQ�WLHGRQ�KDQNLQWDDQ�SLWNlOOl�DLNDYlOLOOl��YHUWDLOHYDVWL�HUL�NXOWWXXULHQ�YlOLOOl�
MQH���PXWWD�\NVLWWlLVWl�HOHPHQWWLl�NRVNHYD�SDLNDOOLVLVWD�SURVHVVHLVWD� LUURWHWWX�
WLHWR�HL�ROH�ULLWWlYll��LQIRUPDWLLYLVWD�N\OOlNLQ��
�
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1l\WW|DJHQGDQ� SHUXVN\V\P\V� HL� WlVWl� QlN|NXOPDVWD� DVHWX�PXRWRRQ� �PLNl�
WRLPLL��WDL��PLNl�WRLPLL��NHQHOOH�MD�PLVVl�RORVXKWHLVVD���NRVND�QlLQ�DVHWHWWXL�
QD�SDOYHOXQ�Nl\WWlMlQ�HOlPlQWLODQQH��RORVXKWHHW��RQJHOPDW� MD�SHUVRRQD�RWH�
WDDQ� OLLDNVL� DQQHWWXQD� MD� YDOPLLQD� PDDLOPDQD�� .XQ� WDYRLWWHHQD� RQ� SDUHP�
PLQNLQ� PXXWWDD� DVLDNNDDQ� HOlPlQWLODQQHWWD�� RORVXKWHLWD� WDL� WRLPLPLVHQ� WD�
SDD��QLLQ�KXRPLR�NLLQQLWHWllQ�WlOO|LQ�VLLKHQ��PLOODLVLQ�VRVLDDOLW\|Q�UHVXUVVHLQ�
MD� PLOODLVHQ� WRLPLQQDOOLVXXGHQ� MD� YXRURYDLNXWXNVHQ� DYXOOD� YRLGDDQ� VDDGD�
DLNDDQ� KDOXWWXMD� WDYRLWWHLWD�� 6RVLDDOLW\|Q� UHVXUVVHLOOD� WDUNRLWHWDDQ� WlOO|LQ�
W\|PHQHWHOPLl� MD� �YlOLQHLWl� VHNl� WDUYLWWDYLD� RUJDQLVDWRULVLD� UHVXUVVHMD��7RL�
PLQQDOOLVXXGHOOD�WDUNRLWHWDDQ�VLWl�WRLPLQWDD��MRWD�HGHOO\WHWllQ�VRVLDDOLW\|QWH�
NLMlOWl��DVLDNNDDOWD� MD�PDKGROOLVLOWD�PXLOWD�YXRURYDLNXWWHLVHHQ�VRVLDDOLW\|WD�
SDKWXPDDQ�RVDOOLVWXYLOWD��1lLQ�WDUNDVWHOWXQD�KXRPLR�HL�NLLQQLW\�VLLKHQ��PLNl�
PHQHWHOPl� WRLPLL� MROOHNLQ� WLHW\OOH� DVLDNDVW\\SLOOH� MD� MRVVDNLQ� WLHW\LVVl� ROR�
VXKWHLVVD�� YDDQ� VLLKHQ�� PLOODLVLQ� UHVXUVVHLQ� MD� PLOODLVHQ� WRLPLQQDOOLVXXGHQ�
DYXOOD� KDOXWXW� SllPlUlW� VDDGDDQ� DLNDDQ�� 7lOO|LQ� Ql\WW|DJHQGD� HL� WXRWD� MD�
NXPXORL�Ql\WW|l�� MRND�HQQHQDLNDLVHVWL� VXONHH� WLHWW\Ml�DVLDNNDLWD�SRLV�PHQH�
WHOPlQ�SLLULVWl��YDDQ�WLHWRD�VLLWl��PLWl�DVLDNNDDOWD�MD�PXLOWD�WRLPLMRLOWD�HGHO�
O\WHWllQ�WLHW\Q�WDYRLWWHHQ�VDDYXWWDPLVHQ�RVDOWD��$VLDNDV�HL�ROH�YDOPLV��WLHW\LO�
Ol�RPLQDLVXXNVLOOD�YDUXVWHWWX�ROLR��
�
(GHOOl�KDKPRWHOOXQ�YDLKWRHKWRLVHQ�OlKHVW\PLVWDYDQ�PXNDDQ�WLHGRQ�MD�LQWHU�
YHQWLRPHQHWHOPLHQ�VLLUUHWWlY\\WWl�OlKHVW\WllQ�LQWHUYHQWLRQ�MD�NRQWHNVWLQ�\K�
WlDLNDLVHQ�WXRWWDPLVHQ�VWUDWHJLDQD��7lPlQ�PXNDDQ�LQWHUYHQWLR��WDL�W\|PHQH�
WHOPll�HL�YDLQ�VLLUUHWl�MD�Nl\WHWl�MRVVDNLQ�PXXVVD�NRQWHNVWLVVD��YDDQ�VLLUUHW�
WlY\\GHQ� SHUXVWDNVL� WDUYLWDDQ� WLHWRD� VLLWl�� PLWNl� RYDW� PHQHWHOPlQ� OLVlNVL�
YlOWWlPlWW|PLl�HOHPHQWWHMl�PHQHWHOPlQ�WRLPLYXXGHQ�NDQQDOWD��0HQHWHOPlQ�
OLVlNVL�RQ�UDNHQQHWWDYD�NRQWHNVWLD�ULLWWlYlVVl�PllULQ��PLNlOL�VH�HL�MR�YDOPLLN�
VL� ROH� WDUYLWWDYDQ� NDOWDLQHQ��0HQHWHOPlQ� Nl\WW||QRWWR� RQ� W\|RUJDQLVDDWLRQ�
QlN|NXOPDVWD� PXXWRVSURVHVVL�� MRVVD� W\|YlOLQHHW�� W\|QWHNLMlW� MD� Nl\WlQQ|W�
PXXWWXYDW��WRLVLQ�VDQRHQ�RUJDQLVDWRULQHQ�PXXWRV��MD�RSSLPLVSURVHVVL��0HQH�
WHOPlQ�WRLPLYXXV�HGHOO\WWll�OLVlNVL�LQWHUYHQWLRQ�NRKWHHQD�ROHYDOWD�DVLDNNDDO�
WD� VDPDQODLVWD� YlOWWlPlW|QWl� WRLPLQWDD�� MRWD� RQQLVWXQXW� LQWHUYHQWLRSURVHVVL�
ROL�HGHOO\WWlQ\W�DLHPPLQ�MRVVDNLQ�PXXDOOD���
�
/RSXNVL� MlVHQQHWllQ�YLHOl� KDKPRWHOWXXQ� OlKHVW\PLVWDSDDQ�SHUXVWXYD�PDOOL��
MRQND� DYXOOD� WRLPLYDNVL� RVRLWWDXWXQXW� VRVLDDOLW\|Q� K\Yl� Nl\WlQW|� YRLGDDQ�
NXYDWD��0DOOLQ�PXNDLVHVWL� ODDGLWWXD� NXYDXVWD� MRVWDNLQ� Nl\WlQQ|VWl� YRLGDDQ�
K\|G\QWll�� NXQ� Nl\WlQW|l� KDOXWDDQ� NRNHLOOD� MD� VRYHOWDD� MRVVDNLQ� PXXDOOD�
NXLQ�VLHOOl��MRVVD�Nl\WlQW|�DOXQ�SHULQ�RVRLWWDXWXL�WRLPLYDNVL���
�
+\YlQ�Nl\WlQQ|Q�NXYDXNVHQ�PDOOL�
�
6RVLDDOLW\|VVl� K\YlNVL� DUYLRLGXQ� Nl\WlQQ|Q� VLLUWlPLQHQ� HGHOO\WWll� Nl\WlQ�
Q|Q�YlOWWlPlWW|PLHQ� HOHPHQWWLHQ� MD� YlOWWlPlWW|PlQ� WRLPLQQDOOLVXXGHQ� WXQ�
QLVWDPLVWD�MD�VLWl��HWWl�Nl\WlQQ|VWl�RQ�ROHPDVVD�ULLWWlYlQ�WDUNND�NXYDXV��7lO�
ODLVLD� HULWHOW\Ml� NXYDXNVLD� HL� MXXUL� O|\G\� WlVVl� NDWVDXNVHVVD� WDUNDVWHOWXMHQ�
DUYLRLQWL�LQVWLWXXWWLHQ�PDWHULDDOHLVWD��/lKLPSlQl�WlOODLVWD�NXYDXVWD�RQ�6&,(�
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Nl\WlQQ|Q�RSSDLVVDDQ� MD� UHVXUVVLRSSDLVVDDQ��+\YlQ�Nl\WlQQ|Q�NXYDXV�YRL�
GDDQ�MlVHQWll�DOXVWDYDVWL�VHXUDDYLHQ�RVLRLGHQ�YDUDDQ��
�
���7RLPLQWD\PSlULVW|�MRVVD�K\Yl�Nl\WlQW|�RQ�WXRWHWWX�
�
.XYDD� WRLPLQWD\PSlULVW|�� MRNR� UXWLLQLWRLPLQWD� WDL� NHKLWWlPLVKDQ�
NH�\PSlULVW|�� MRVVD� Nl\WlQW|� RQ� WXRWHWWX�� MD� VLWl� PLWHQ� Nl\WlQW|� WXRWHWWLLQ��
.HVNHLVWl�RQ�WHKGl�QlN\YlNVL�VH��PLOOl�WDYDOOD�Nl\WlQW|�RQ�DUYLRLWX�K\YlNVL��
.XYDD� WRLPLQWD\PSlULVW|l� MD�Nl\WlQQ|Q� WXRWWDPLVSURVHVVLD� VRYHOWXYLQ�RVLQ�
VHXUDDYLHQ�WHNLM|LGHQ�RVDOWD��
�

•� WRWHXWXVSDLNND�
•� UXWLLQLWRLPLQWDDQ�WDL�KDQNNHHVHHQ�RVDOOLVWXQHHW�
•� PLNlOL�N\VHHVVl�ROL�UXWLLQLWRLPLQWD��NXYDD�WRLPLQWD�SllSLLUWHLVVllQ�
•� PLNlOL� N\VHHVVl� ROL� NHKLWWlPLVKDQNH�� NXYDD� KDQNNHHQ� WDXVWD�� OlKW|�

NRKGDW�MD�WDYRLWWHHW��VHNl�VH��PLVWl�DORLWH�NHKLWWlPLVW\|OOH�WXOL�
•� PLOODLVLD� ROHWWDPXNVLD� WDUNDVWHOOXQ� W\|PHQHWHOPlQ� WPV�� YDLNXWXVWHQ�

RVDOWD�ROL��HWXNlWHHQ�ROHPDVVD��RKMHOPDWHRULD��
•� Nl\WlQQ|Q� DUYLRLQWL�� 0LOODLVWHQ� WXORVPLWWDUHLGHQ� MD�WDL� WDYRLWWHLGHQ�

VXKWHHQ� Nl\WlQW|l� DUYLRLWLLQ"� 0LOODLVLD� DUYLRLQWLPHQHWHOPLl� Nl\WHW�
WLLQ"�0HQHWHOPLl�YRLYDW�ROOD�HVLPHUNLNVL� VDWXQQDLVWHWWX��NRNHHOOLQHQ�
NRHDVHWHOPD�� HL�VDWXQQDLVWHWXW� NRHDVHWHOPDW�� ODDGXOOLQHQ� SURVHVVLDU�
YLRLQWL�� SURVHVVL�� MD� WXORVDUYLRLQQLQ� \KGLVWlYl� UHDOLVWLQHQ� � DUYLRLQWL��
VHXUDQWD��PRQLWRURLQWL��DVLDQWXQWLMD�DUYLRLQWL��DVLDNNDLGHQ�RPDDQ�DU�
YLRRQ�SHUXVWXYDW�PHQHWHOPlW�MQH��0LQNlODLVLVWD�YDLKHLVWD�Nl\WlQQ|Q�
DUYLRLQWL�NRRVWXL�MD�PLWHQ�QLLVVl�HGHWWLLQ"�

•� PLWHQ�DVLDNNDLGHQ�QlN|NXOPD�KXRPLRLWLLQ�UXWLLQLWRLPLQQDQ�WDL�NHKLW�
WlPLVKDQNNHHQ�VXXQQLWWHOXVVD�MD�WRWHXWXNVHVVD"�

�
���+\Yl�Nl\WlQW|�
�
7RLPLMDW�
0LOODLVLD�YlOWWlPlWW|PLl�WRLPLMRLWD�Nl\WlQQ|Q�WRLPLYXXV�HGHOO\WWll"�7RLPL�
MRLWD� YRLYDW� ROOD� DVLDNDV�� VRVLDDOLW\|QWHNLMl�� HVLPLHV�� PXX� DPPDWWLODLQHQ��
SHUKH��SXROLVR� MQH��.XYDD�PDKGROOLVXXNVLHQ�PXNDDQ� OLVlNVL��PLOODLVLD�RPL�
QDLVXXNVLD�NXOODNLQ�WRLPLMDOOD�WXOHH�ROOD�MD�PLNVL��2PLQDLVXXGHW�YRLYDW�NRV�
NHD�Nl\WlQQ|Q�HGHOO\WWlPll�HULW\LVRVDDPLVWD�MD��WLHWlP\VWl��VXNXSXROWD�MQH��
0LNlOL� Nl\WlQW|� HGHOO\WWll� WLHW\QODLVLD� YHUNRVWR�� MD� NXPSSDQXXVVXKWHLWD��
NXYDD�P\|V�QH�WlVVl�NRKGHQ��
�
5DNHQQH�
0LOODLVLD� YlOWWlPlWW|PLl� UDNHQWHHOOLVLD� WHNLM|LWl� Nl\WlQQ|Q� WRLPLYXXV� HGHO�
O\WWll"�(ULWWHOH� MD�NXYDD�HULW\LVHVWL� VLLV�QH� WHNLMlW�� MRWND�RYDW� MXXUL�N\VHLVHQ�
Nl\WlQQ|Q� NDQQDOWD� YlOWWlPlWW|PLl� WHNLM|LWl�� 3HUXVWHOH� PDKGROOLVXXNVLHQ�
PXNDDQ� P\|V�� PLNVL� NXYDDPDVL� WHNLMlW� RYDW� YlOWWlPlWW|PLl�� 7lOODLVLD� UD�
NHQQHWHNLM|LWl� YRLYDW� ROOD� HVLPHUNLNVL� Nl\WlQQ|Q� HGHOO\WWlPl� KHQNLO|VW|Q�
PllUl�� WLHW\W� W\|YlOLQHHW�� WLHW\QW\\SSLVHW� WRLPLWLODW� MD� WDUYLWWDYD� K\JLHQLD��
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.DLNHOOH� VRVLDDOLW\|OOH� YlOWWlPlWW|PLl� SHUXVHGHOO\W\NVLl� HL� WlVVl� WDUYLWVH�
NXYDWD��
�
3URVHVVL�
7lVVl�NRKGHQ�NXYDWDDQ�Nl\WlQQ|Q� WRLPLQQDOOLVWD� SXROWD��(ULWWHOH�PDKGROOL�
VXXNVLHQ� PXNDDQ� Nl\WlQQ|Q� HUL� YDLKHHW� MD� VH�� PLOODLVWD� YlOWWlPlW|QWl� WRL�
PLQQDOOLVXXWWD� NXOWDNLQ� WRLPLMDOWD� NXVVDNLQ� YDLKHHVVD� HGHOO\WHWllQ�� $VLDN�
NDDQ�NDQQDOWD�WRLPLQQDOOLVXXV�YRL�WDUNRLWWDD�HVLPHUNLNVL�WLHW\QODLVWD�DNWLLYL�
VXXWWD�MD�WRLPLPLVHQ�WDSDD��6RVLDDOLDODQ�DPPDWWLODLVHQ�NDQQDOWD�WRLPLQQDOOL�
VXXGHVVD� RQ� N\VH� VLLWl�� PLOODLVLOOD� W\|PHQHWHOPLOOl� W\|VNHQQHOOllQ�� HVLP��
HWVLYl�W\|��\NVLO|W\|��SDULW\|��SHUKHW\|��U\KPlW\|��MD�VLLWl�PLWHQ�QlLWl�Nl\WHW�
WlHVVl� WRLPLWDDQ�� -RKGRQ� VXXQQDVWD� N\VH� YRL� ROOD� VLLWl�� HWWHL� WXOH� YLUKHLWl��
YLLY\W\NVLl��KXNNDD�� MD�HWWl� WRLPLQWD�RQ�RKMHLGHQ�PXNDLVWD��$VLDNNDDQ�SHU�
KHHQ�NDQQDOWD�RQ�N\VH�HVLPHUNLNVL�QLLVWl� WDYRLVWD�� MRLOOD� VRVLDDOLW\|WDSDKWX�
PDDQ�RVDOOLVWXWDDQ�MD�SHUKHHQMlVHQWl�DVLDNDVWD�WXHWDDQ���
�
7XORNVHW�
.XYDD��PLOODLVLD�WXORNVLD�Nl\WlQW|�RQ�WXRWWDQXW�UXWLLQLWRLPLQQDVVD�WDL�NHKLW�
WlPLVKDQNNHHVVD�� .XYDD� WXORNVHW� DUYLRLQWLWLHGRQ� SHUXVWHHOOD� MD� HULWWHOH� QH�
WRLPLQQDOOH� DVHWHWWXMHQ� WDYRLWWHLGHQ� PXNDLVHVWL�� 7XORVNXYDXNVHQ� WXOHH� ROOD�
ULLWWlYlQ�\NVLW\LVNRKWDLQHQ�MD�NHUWRD�HULWHOO\VWL��PLOODLVLD�WXORNVLD�WDUNDVWHOWX�
Nl\WlQW|� RQ� WXRWWDQXW� DVLDNNDLGHQ� WDL�PXLGHQ� WRLPLQQDQ� NRKWHHQD� ROOHLGHQ�
WRLPLMRLGHQ�NDQQDOWD��7XORNVHW�YRLYDW�ROOD�HVLPHUNLNVL�PXXWRNVLD�DVLDNNDDQ�
HOlPlQWLODQWHHVVD��RORVXKWHLVVD��WDL�WHUYH\GHQWLODVVD��.XYDD�PDKGROOLVXXNVL�
HQ� PXNDDQ� OLVlNVL�� PLOODLQHQ� K\YlNVL� DUYLRLGXQ� Nl\WlQQ|Q� MXXUUXWWDPLVHQ�
VWUDWHJLD�VXXQQLWHOPD�UXWLLQLWRLPLQQDQ�WDL�KDQNNHHQ�WXORNVHQD�RQ�V\QW\Q\W���������������
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/b+7((7�
�
%DPEUD��&�� ��������+RZ�HIIHFWLYH�DUH�GLIIHUHQW� W\SHV�RI� ODERXU�PDUNHW� LQ�
WHUYHQWLRQV� LQ� KHOSLQJ� GLVDEOHG� SHRSOH� JDLQ� HPSOR\PHQW"� �3URWRFRO�� 'H�
SDUWPHQW�RI�3XEOLF�+HDOWK��8QLYHUVLW\�RI�/LYHUSRRO��(6&5�1HWZRUN�IRU�(YL�
GHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH�� KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�FJL�
ZLQ�HQHW�H[H�ELEOLRYLHZ"�������
�
%HFNHU��%��-���+HGJHV��/�9��	�3LJRWW�7�'����������&DPSEHOO�&ROODERUDWLRQ�
6WDWLVWLFDO�$QDO\VLV�3ROLF\�%ULHI���
KWWS���ZZZ�GXNH�HGX�ZHE�F�PHWKRG�6WDWV3ROLF\%ULHI�KWP���
�
%RD]��$��	�$VKE\��'�� ��������)LW� IRU�SXUSRVH"�$VVHVVLQJ� UHVHDUFK�TXDOLW\�
IRU� HYLGHQFH� EDVHG� SROLF\� DQG� SUDFWLFH�� (65&� 8.� &HQWUH� IRU� (YLGHQFH�
%DVHG�3ROLF\�DQG�3UDFWLFH��4XHHQ�0DU\��8QLYHUVLW\�RI�/RQGRQ��(65&�8.�
&HQWUH� IRU� (YLGHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH�� :RUNLQJ� 3DSHU� ����
KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�FJL�ZLQ�HQHW�H[H�ELEOLRYLHZ"�������
�
%RD]��$���$VKE\��'��	�<RXQJ��.�� ��������6\VWHPDWLF� UHYLHZV��:KDW�KDYH�
WKH\�JRW�WR�RIIHU�HYLGHQFH�EDVHG�SROLF\�DQG�SUDFWLFH"�(65&�8.�&HQWUH�IRU�
(YLGHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH�� 4XHHQ�0DU\�� 8QLYHUVLW\� RI� /RQGRQ��
(65&�8.�&HQWUH�IRU�(YLGHQFH�%DVHG�3ROLF\�DQG�3UDFWLFH��:RUNLQJ�3DSHU�
���KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�FJL�ZLQ�HQHW�H[H�ELEOLRYLHZ"�����
�
%UXQWRQ��*���+DUGHQ��$���5HHV��5���.DYDQDJK��-���2OLYHU��6���	�2DNOH\��$��
�������� &KLOGUHQ� DQG� 3K\VLFDO� $FWLYLW\�� $� 6\VWHPDWLF� 5HYLHZ� RI� %DUULHUV�
DQG�)DFLOLWDLWRUV��/RQGRQ��(33,�&HQWUH��6RFLDO�6FLHQFH�5HVHDUFK�8QLW��,QVWL�
WXWH�RI�(GXFDWLRQ��8QLYHUVLW\�RI�/RQGRQ���
KWWS���HSSL�LRH�DF�XN�(33,:HE�KRPH�DVS["SDJH �KS�UHSRUWV�SK\VLFDOBDFWLYLW
\���FKLOGUHQBSD�KWP���
�
&DPSEHOO�6\VWHPDWLF�5HYLHZV�������*XLGHOLQHV� IRU� WKH�SUHSDUDWLRQ�RI�5H�
YLHZ�3URWRFROV���9HUVLRQ������-DQXDU\������������
KWWS���ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ�)UDJXLGHOLQHV�KWPO���
�
&ODUNH��0��	�2[PDQ��$�'�����������HGV����&RFKUDQH�5HYLHZHUV
�+DQGERRN�
�������7KH�&RFKUDQH�/LEUDU\��2[IRUG��8SGDWH�6RIWZDUH��8SGDWHG�TXDUWHUO\��
�
&86���������)|UVODJ�WLOO�HWW�1DWLRQHOOW�PHWRGLQVWLWXW�I|U�VRFLDOWMlQVWHQ��&HQW�
UXP�I|U�XWYlUGHULQJ�DY�VRFLDOW�DUEHWH��6RFLDOVW\UHOVHQ��
�
(NHODQG��(���+HLDQ��)���$EERWW�� -��	�1RUGKHLP��/�� ��������([HUFLVH� WR� LP�
SURYH� VHOI�HVWHHP� LQ� FKLOGUHQ� DQG� \RXQJ� SHRSOH�� �3URWRFRO��� KWWS����
ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ�GRF�SGI�H[VHOI�SGI����
�
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)HUJXVRQ��+����������2XWOLQH�RI�D�&ULWLFDO�%HVW��3UDFWLFH�3HUVSHFWLYH�RQ�6R�
FLDO�:RUN�DQG�6RFLDO�&DUH��%ULWLVK�-RXUQDO�RI�6RFLDO�:RUN���������V�������
������
�
+DUGHQ�� $��� *DUFLD�� -��� 2OLYHU�� 6��� 5HHV�� 5��� 6KHSKHUG�� -��� %UXQWRQ�� *�� 	�
2DNOH\��$����������$SSO\LQJ�V\VWHPDWLF�UHYLHZ�PHWKRGV�WR�VWXGLHV�RI�SHR�
SOH
V�YLHZV��DQ�H[DPSOH�IURP�SXEOLF�KHDOWK�UHVHDUFK��-RXUQDO�RI�(SLGHPLRO�
RJ\�	�&RPPXQLW\�+HDOWK���������V�����������
�
+DUGHQ��$���5HHV��5���6KHSKHUG�� -���%UXQWRQ��*���2OLYHU��6�� �	�2DNOH\��$��
��������<RXQJ�SHRSOH�DQG�PHQWDO�KHDOWK��D�V\VWHPDWLF�UHYLHZ�RI�UHVHDUFK�RQ�
EDUULHUV� DQG� IDFLOLWDWRUV�� /RQGRQ�� (33,�&HQWUH�� 6RFLDO� 6FLHQFH� 5HVHDUFK�
8QLW��,QVWLWXWH�RI�(GXFDWLRQ��8QLYHUVLW\�RI�/RQGRQ���
�
+DUGHQ��$���:HVWRQ��5��	�2DNOH\��$����������$�UHYLHZ�RI�WKH�HIIHFWLYHQHVV�
DQG� DSSURSULDWHQHVV� RI� SHHU�GHOLYHUHG� KHDOWK� SURPRWLRQ� LQWHUYHQWLRQV� IRU�
\RXQJ�SHRSOH��KWWS���ZZZ�HSSL�LRH�DF�XN���
�
,06���������)|UVODJ�WLOO�VWUDWHJLVND�|YHUYlJDQGHQ�I|U�,06�YHUNVDPKHW��,06�
OHGQLQJVJUXSS��
�
,QWHULP� JXLGHOLQHV� IRU� 6&,(� V\VWHPDWLF� NQRZOHGJH� UHYLHZV� ������ -XO\��
������6RFLDO�&DUH�,QVWLWXWH�IRU�([FHOOHQFH���
�
.RLYLVWR��-��$DOWRQHQ��6���1XUPLQHQ��0��	�5HLMRQHQ��3����������7\|Nl\WlQ�
W|MHQ� \KWHQlLV\\V� WLHWRMlUMHVWHOPlQ� Nl\WW||QRWRQ� MlONHHQ�� 7DSDXVWXWNLPXV�
7XUXQ� WHUYH\VWRLPHQ� NRWLVDLUDDQKRLGRVWD�� 7XUXQ� WHUYH\VWRLPL� 6DUMD�$�1UR�
��������
�
/DWRXU��%����������2QH�PRUH�WXUQ�DIWHU�VRFLDO�WXUQ��7HRNVHVVD��0F0XOOLQ��(��
�WRLP����7KH�6RFLDO�'LPHQVLRQV�RI�6FLHQFH��8QLYHUVLW\�RI�1RWUH�'DPH�3UHVV��
,QGLDQD��V�����������
�
/DWRXU��%���������2Q�7HFKQLFDO�0HGLDWLRQ��7KH�0HVVHQJHU�/HFWXUHV�RQ�WKH�
(YROXWLRQ�RI�6RFLHW\��/XQG�8QLYHUVLW\��6FKRRO�RI�(FRQRPLFV�DQG�0DQDJH�
PHQW��,QVWLWXWH�RI�6RFLDO�5HVHDUFK��:RUNLQJ�3DSHU�6HULHV�����
�
/DWRXU��%����������:KHQ�WKLQJV�VWULNH�EDFN��D�SRVVLEOH�FRQWULEXWLRQ�RI� 
VFL�
HQFH�VWXGLHV
�WR�VRFLDO�VFLHQFHV��%ULWLVK�-RXUQDO�RI�6RFLRORJ\��1R������,VVXH�
1R����-DQXDU\�0DUFK��������V�����������
�
/DZ��-����������1RWHV�RQ�WKH�7KHRU\�RI�WKH�$FWRU�1HWZRUN��2UGHULQJ��6WUDW�
HJ\� DQG� +HWHURJHQHLW\�� &HQWUH� IRU� 6FLHQFH� 6WXGLHV�� /DQFDVWHU� 8QLYHUVLW\�
��������,Q��KWWS���ZZZ�FRPS�ODQFV�DF�XN�VRFLRORJ\�VRF���MO�KWPO����
�
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0DFGRQDOG�� *�� �������� 8VLQJ� V\VWHPDWLF� UHYLHZV� WR� LPSURYH� VRFLDO� FDUH��
6&,(� 5HSRUWV�� 1R� ��� 6RFLDO� &DUH� ,QVWLWXWH� IRU� ([FHOOHQFH��
KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
��
0HUWRQ�� 5REHUW� .�� �������� 7KH� 6RFLRORJ\� RI� 6FLHQFH�� 7KH� 8QLYHUVLW\� RI�
&KLFDJR�3UHVV��&KLFDJR��
�
1+6���������8QGHUWDNLQJ�V\VWHPDWLF�UHYLHZV�RI�UHVHDUFK�RQ�HIIHFWLYHQHVV��
&5'
V� JXLGDQFH� IRU� WKRVH� FDUU\LQJ� RXW� RU� FRPPLVVLRQLQJ� UHYLHZV�� 1+6�
&HQWUH�IRU�5HYLHZV�DQG�'LVVHPLQDWLRQ��&5'�5HSRUW� ��VHFRQG�HGLWLRQ��<RUN�
8QLYHUVLW\��<RUN��KWWS���ZZZ�\RUN�DF�XN�LQVW�FUG�UHSRUW��KWP�����
�
1XUVH��-���+DELEXOD��6��	�6HWKL��'����������,QWHUYHQWLRQV�IRU�WKH�SUHYHQWLRQ�
RI�UHODWLRQVKLSV�DQG�GDWLQJ�YLROHQFH�LQ�DGROHVFHQWV�DQG�\RXQJ�SHRSOH���3UR�
WRFRO���KWWS����ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ�GRF�SGI�GDWHYLRO�SGI���
�
1XWOH\��6���'DYLHV��+��	�:DOWHU��,����������(YLGHQFH�%DVHG�3ROLF\�DQG�3UDF�
WLFH��&URVV�6HFWRU�/HVVRQV�)URP�8.��5HVHDUFK�8QLW� IRU�5HVHDUFK�8WLOL]D�
WLRQ�� 'HSDUWPHQW� RI� 0DQDJHPHQW�� 8QLYHUVLW\� RI� 6W� $QGUHZV�� (65&� 8.�
&HQWUH� IRU� (YLGHQFH� � %DVHG� 3ROLF\� DQG� 3UDFWLFH�� :RUNLQJ� 3DSHU� ���
KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�'RFXPHQWV�ZS�E�SGI���
�
1XWOH\�� 6���:DOWHU�� ,��	�'DYLHV��+�� �����D��� )URP�.QRZLQJ� WR�'RLQJ�� $�
)UDPHZRUN� IRU�8QGHUVWDQGLQJ� WKH�(YLGHQFH�,QWR�3UDFWLFH�$JHQGD��(YDOXD�
WLRQ��������V�����������
�
1XWOH\�� 6��� 3HUF\�6PLWK�� -��	� 6ROHVEXU\��:�� �����E���0RGHOV� RI� UHVHDUFK�
LPSDFW�� D� FURVV� VHFWRU� UHYLHZ�RI� OLWHUDWXUH� DQG�SUDFWLFH��/HDUQLQJ�	�6NLOOV�
5HVHDUFK�&HQWUH��
�
2DNOH\��$�� ��������5HVHDUFK�(YLGHQFH��.QRZOHGJH�0DQDJHPHQW�DQG�(GX�
FDWLRQDO�3UDFWLFH��HDUO\�OHVVRQV�IURP�D�V\VWHPDWLF�DSSURDFK��/RQGRQ�5HYLHZ�
2I�(GXFDWLRQ��������V���������
�
2OVHQ�� -��� 8QFNHO�� 3��� :RUQLQJ�� $�� 	� +ROODQG�� .�� �������� (YDOXDWLRQ� RI�
1RUGLF�&DPSEHOO�&HQWHU���1&����
KWWS���ZZZ�VIL�GN�JUDSKLHV�&DPSEHOO�WHNVWILOHU�1&�B(YDOXDWLRQB5HSRUW�SGI��
�
3DZVRQ��5�������D���(YLGHQFH�%DVHG�3ROLF\��,��,Q�6HDUFK�RI�0HWKRG��(65&�
8.�&HQWUH�IRU�(YLGHQFH�%DVHG�3ROLF\�DQG�3UDFWLFH��4XHHQ�0DU\��8QLYHUVLW\�
RI� /RQGRQ�� (65&� 8.� &HQWUH� IRU� (YLGHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH��
:RUNLQJ�3DSHU����KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�'RFXPHQWV�ZS��SGI���
�
3DZVRQ�� 5�� �����E��� (YLGHQFH� %DVHG� 3ROLF\�� ,,�� 7KH� 3URPLVH� RI� 
5HDOLVW�
6\QWKHVLV
��� (65&� 8.� &HQWUH� IRU� (YLGHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH��
4XHHQ�0DU\��8QLYHUVLW\�RI�/RQGRQ��(65&�8.�&HQWUH�IRU�(YLGHQFH�%DVHG�
3ROLF\�DQG�3UDFWLFH��:RUNLQJ�3DSHU�����
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KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�'RFXPHQWV�ZS��SGI���
�
3DZVRQ��5�� ��������'RHV�0RUJDQ
V�/DZ�:RUN"�$�7KHRU\�'ULYHQ�6\VWHP�
DWLF� 5HYLHZ�� (65&� 8.� &HQWUH� IRU� (YLGHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH��
4XHHQ�0DU\��8QLYHUVLW\�RI�/RQGRQ��(65&�8.�&HQWUH�IRU�(YLGHQFH�%DVHG�
3ROLF\�DQG�3UDFWLFH��:RUNLQJ�3DSHU����KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�FJL�
ZLQ�HQHW�H[H�ELEOLRYLHZ"������
�
3DZVRQ��5���%RD]��$���*UD\VRQ��/���/RQJ��$��	�%DUQHV��&�� ��������7\SHV�
DQG�TXDOLW\�RI�NQRZOHGJH�LQ�VRFLDO�FDUH��.QRZOHGJH�5HYLHZ����6RFLDO�&DUH�
,QVWLWXWH�IRU�([FHOOHQFH��KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
�
3RSD\��-��	�5RHQ��.����������8VLQJ�HYLGHQFH�IURP�GLYHUVH�UHVHDUFK�GHVLJQV��
6&,(�5HSRUWV��1R����6RFLDO�&DUH�,QVWLWXWH�IRU�([FHOOHQFH��
�KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
�
5HHV�� 5���+DUGHQ��$��� 6KHSKHUG�� -��� %UXQWRQ��*���2OLYHU�� 6��	�2DNOH\��$��
��������<RXQJ�SHRSOH�DQG�SK\VLFDO�DFWLYLW\��D�V\VWHPDWLF�UHYLHZ�RI�UHVHDUFK�
RQ�EDUULHUV�DQG�IDFLOLWDWRUV��
/RQGRQ��(33,�&HQWUH��6RFLDO�6FLHQFH�5HVHDUFK�8QLW��,QVWLWXWH�RI�(GXFDWLRQ��
8QLYHUVLW\�RI�/RQGRQ����
KWWS���HSSL�LRH�DF�XN�(33,:HE�KRPH�DVS["SDJH �KS�UHSRUWV�SK\VLFDOBDFWLYLW
\���SK\VLFDOBDFWLYLW\�KWP���
�
6HOOLFN��&��	�+RZHOO��'�� �������� ,QQRYDWLYH�� WULHG�DQG� WHVWHG��$�UHYLHZ�RI�
JRRG� SUDFWLFH� LQ� IRVWHULQJ�� .QRZOHGJH� UHYLHZ� ��� 6RFLDO� &DUH� ,QVWLWXWH� IRU�
([FHOOHQFH��KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
�
6KDGLVK��:��	�0\HUV��'����������5HVHDUFK�'HVLJQ�3ROLF\�%ULHI��&DPSEHOO�
&ROODERUDWLRQ��KWWS���ZZZ�GXNH�HGX�ZHE�F�PHWKRG�5HV'HV3ROLF\%ULHI�KWP���
�
6PHGVOXQG��*���'DKO��(���+DJHQ��.�%���6WHLUR��$���-RKPH��7���'DOVER��7�.���
	�5XG��0�*���������:RUN�SURJUDPPHV�IRU�ZHOIDUH�UHFLSLHQEWV���3URWRFRO���
KWWS����ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ�GRF�SGI�ZNIUSURW�SGI���
�
6RFLDOVW\UHOVHQ� �����D��� )|U� HQ� NXQVNDSVEDVHUDG� VRFLDOWMlQVW��5HGRYLVQLQJ�
DY�HWW�UHJHULQJVXSSGUDJ�nUHQ������������6RFLDOVW\UHOVHQ��
�
6RFLDOVW\UHOVHQ� �����E��� .XQVNDDVEDVHUDGH� ULNWOLQMHU� LQRP� VRFLDOWMlQVWRP�
UnGHW���HQ�PRGHOO�I|U�ULNWOLQMHDUEHWHW��6RFLDOVW\UHOVHQ��
�
6ROHVEXU\��:����������(YLGHQFH�%DVHG�3ROLF\��:KHQFH�LW�&DPH�DQG�:KHUH�
LW
V�*RLQJ��(65&�8.�&HQWUH�IRU�(YLGHQFH�%DVHG�3ROLF\�DQG�3UDFWLFH��4XHHQ�
0DU\��8QLYHUVLW\�RI�/RQGRQ��(65&�8.�&HQWUH�IRU�(YLGHQFH�%DVHG�3ROLF\�
DQG�3UDFWLFH��:RUNLQJ�3DSHU������
KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�'RFXPHQWV�ZS��SGI���
�
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7HQJYDOG��.��� 6R\GDQ��+���1\VWU|P��0���	�8OPDQHQ�� 3�� �������� )UDPWLGD�
DUEHWH�PHG�NXQVNDSV|YHUVLNWHU�YLG�&HQWUXP�I|U�XWYlUGHULQJ�DY�VRFLDOW�DUEHWH�
�&86��� (Q� LQWHUQXWUHGQLQJ� IUnQ� &86� NDQVOL�� &HQWUXP� I|U� XWYlUGHULQJ� DY�
VRFLDOW�DUEHWH��6RFLDOVW\UHOVHQ���
�
7KRPDV�-��	�+DUGHQ�$���������3UDFWLFDO�V\VWHPV�IRU�V\VWHPDWLF�UHYLHZV�RI�
UHVHDUFK� WR� LQIRUP� SROLF\� DQG� SUDFWLFH� LQ� HGXFDWLRQ�� 7HRNVHVVD��$QGHUVRQ�
/��� 	� %HQQHWW� �WRLP���� (YLGHQFH�,QIRUPHG� 3ROLF\� DQG� 3UDFWLFH� LQ� (GXFD�
WLRQDO�/HDGHUVKLS� DQG�0DQDJHPHQW��$SSOLFDWLRQV�$QG�&RQWURYHUVLHV��3DXO�
&KDSPDQ�3XEOLVKLQJ��V��������
�
7KRPDV��-���+DUGHQ��$���2DNOH\��$���2OLYHU��6���6XWFOLIIH��.���5HHV��5���%UXQ�
WRQ��*��	�.DYDQDJK��-����������&KLOGUHQ�DQG�+HDOWK\�HDWLQJ��$�V\VWHPDWLF�
UHYLHZ� RI� EDUULHUV� DQG� IDFLOLWDWRUV�� /RQGRQ�� (33,�&HQWUH�� 6RFLDO� 6FLHQFH�
5HVHDUFK�8QLW��,QVWLWXWH�RI�(GXFDWLRQ��8QLYHUVLW\�RI�/RQGRQ���
KWWS���HSSL�LRH�DF�XN�(33,:HE�KRPH�DVS["SDJH �KS�UHSRUWV�KHDOWK\BHDWLQJ�
��KHDOWK\BHDWLQJ���KWP���
�
7KRPDV��-���+DUGHQ��$���2DNOH\��$���2OLYHU��6���6XWFOLIIH��.���5HHV��5���%UXQ�
WRQ��*��	�.DYDQDJK��-����������(GXFDWLRQ�DQG�GHEDWH��,QWHJUDWLQJ�TXDOLWDWLYH�
UHVHDUFK�ZLWK�WULDOV�LQ�V\VWHPDWLF�UHYLHZV��%0-��YROXPH���������$SULO�������
�
7UHYLWKLFN��3���5LFKDUGV��6���5XFK��*���%HUQDUG��0���/LQHV��/��	�0DQRU��2��
��������7HDFKLQJ�DQG� OHDUQLQJ�FRPPXQLFDWLRQ�VNLOOV� LQ�VRFLDO�ZRUN�HGXFD�
WLRQ��.QRZOHGJH�5HYLHZ����6RFLDO�&DUH�,QVWLWXWH�IRU�([FHOOHQFH��
�KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
�
9LVKHU��&�$��	�:LQWHUILHOG��/�� ��������7KH�(IIHFWV�RI�1RQ�&XVWRGLDO�(P�
SOR\PHQW� 3URJUDPV� RQ� WKH� 5HFLGLYLVP� 5DWHV� RI� ([�2IIHQGHUV�� �3URWRFRO���
KWWS���ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ�)UDOLEUDU\�KWPO���
�
:DOWHU��,���1XWOH\��6���	�'DYLHV��+�������D���5HVHDUFK�LPSDFW��D�FURVV�VHFWRU�
UHYLHZ��/LWHUDWXUH� UHYLHZ��5HVHDUFK�8QLW� IRU�5HVHDUFK�8WLOL]DWLRQ��'HSDUW�
PHQW�RI�0DQDJHPHQW��8QLYHUVLW\�RI�6W��$QGUHZV��(6&5�1HWZRUN�IRU�(YL�
GHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH�� KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�FJL�
ZLQ�HQHW�H[H�ELEOLRYLHZ"������
�
:DOWHU�� ,��� 1XWOH\�� 6��� 	� 'DYLHV�� +�� �����E��� 'HYHORSLQJ� D� WD[RQRP\� RI�
LQWHUYHQWLRQV�XVHG�WR�LQFUHDVH�WKH�LPSDFW�RI�UHVHDUFK��5HVHDUFK�8QLW�IRU�5H�
VHDUFK�8WLOL]DWLRQ��'HSDUWPHQW�RI�0DQDJHPHQW��8QLYHUVLW\�RI�6W��$QGUHZV��
(6&5� 1HWZRUN� IRU� (YLGHQFH� %DVHG� 3ROLF\� DQG� 3UDFWLFH��
KWWS���ZZZ�HYLGHQFHQHWZRUN�RUJ�FJL�ZLQ�HQHW�H[H�ELEOLRYLHZ"�������
�
:DOWHU��,���1XWOH\��6���3HUF\�6PLWK��-��	�0F1HLVK��'����������,PSURYLQJ�WKH�
XVH� RI� UHVHDUFK� LQ� VRFLDO� FDUH� SUDFWLFH��.QRZOHGJH�5HYLHZ���� 6RFLDO�&DUH�
,QVWLWXWH�IRU�([FHOOHQFH��KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
�
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:LOVRQ��.���6LQFODLU��,���7D\ORU��&���3LWKRXVH��$��	�6HOOLFN��&����������)RV�
WHULQJ� VXFFHVV�� $Q� H[SORUDWLRQ� RI� WKH� UHVHDUFK� OLWHUDWXUH� LQ� IRVWHU� FDUH��
.QRZOHGJH�5HYLHZ����6RFLDO�&DUH�,QVWLWXWH�IRU�([FHOOHQFH���
KWWS���ZZZ�VFLH�RUJ�XN�SXEOLFDWLRQV�OLVW�DVS�NU���
�
=ZL��.�� -���:RROIHQGHQ��6��5���:KHHOHU��'��0���2
%ULHQ��7��$��7DLW��3��	�
:LOOLDPV��.��:����� ����6FKRRO�EDVHG�HGXFDWLRQ�SURJUDPPHV�IRU�WKH�SUHYHQ�
WLRQ�RI�FKLOG�VH[XDO�DEXVH���3URWRFRO����
KWWS���ZZZ�FDPSEHOOFROODERUDWLRQ�RUJ�GRF�SGI�FKOGSURW�SGI���
��
�
�
�
�
�
�
�
�
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/LLWH����$UYLRLQWL�LQVWLWXXWWLHQ�Nl\WWlPLl� WXWNLPXNVHQ� ODDGXQ�DU�
YLRLQQLQ�NULWHHUHMl�
�
&DPSEHOO��NDWVDXNVLVVD�Nl\WHWW\Ml�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�NULWHHUH�
Ml�
�
8VHDVVD� &DPSEHOO� �NDWVDXNVHVVD� K\|G\QQHWllQ� &RFKUDQH� �YHUNRVWRQ� NlVLNLUMDD�
�&ODUNH�	�2[PDQ�������WXWNLPXVWHQ�PHWRGRORJLVHQ�ODDGXQ�DUYLRLQQLVVD��NV��HVLP��
=ZL� \P��������6PHGVOXQG�\P���������(NHODQG�\P�� ������� WDUNDVWHOHYDW� NDWVDXN�
VHVVDDQ�PRWRULVLD� LQWHUYHQWLRLWD�� MRLOOD� S\ULWllQ� NRKHQWDPDDQ� ODVWHQ� MD� QXRUWHQ� LW�
VHDUYRVWXVWD�� � .DWVDXNVHHQ� RWHWWLLQ� PXNDDQ� YDLQ� VDWXQQDLVWHWWXMD� NRHDVHWHOPLD��
.DWVDXNVHVVD�OXRNLWHOODDQ�WXWNLPXNVLD�VHXUDDYLHQ�&RFKUDQH��NULWHHULHQ�SHUXVWHHOOD���
�
D��$OORNRLQQLQ�VDODDPLQHQ��VDWXQQDLVWDPLQHQ��

5LLWWlYl�� �$�� RVRLWWDD� ULLWWlYll� DOORNRLQQLQ� VDODDPLVWD� �HVLP�� SXKHOLPHOOD�
VDWXQQDLVWDPLQHQ��WDL�QXPHURLWXMHQ��VLQHW|LW\MHQ�MD�OlSLQlN\PlWW|PLHQ�NLU�
MHNXRULHQ�Nl\WW|���
(SlVHOYl�� �%�� RVRLWWDD� HSlVHOY\\WWl� DOORNRLQQLQ� VDODXNVHQ� VXKWHHQ� �VD�
ODXVPHWRGL�HL�HVLP��ROH�WLHGRVVD���
(L�ULLWWlYl���&��RVRLWWDD�HWWl�DOORNRLQWL�HL�HKGRWWRPDVWL�ROOXW�ULLWWlYlQ�VDODWWX�
�HVLP��DYRLPHW�PLHOLYDOWDLVHW�QXPHUROLVWDW�WDL�NYDVL�VDWXQQDLVWDPLQHQ��NX�
WHQ�YXRURWWDLVHW�SlLYlW�WDL�V\QW\PlDMDW���

�
E��7XORVDUYLRLQWL�

7l\WW\\�� DUYLRLMD� WLHWlPlW|Q� DQQHWXVWD� NlVLWWHO\VWl�� NXQ� NHUll� WXORVPLW�
WDXVWD�
(SlVHOYl��DUYLRLMDQ�VRNDLVXD�HL�ROH�UDSRUWRLWX�MD�DVLDD�HL�YRL�WDUNDVWDD�WXW�
NLMRLOWD�
(L� Wl\W\�� DUYLRLMD�RQ� WLHWRLQHQ�DQQHWXVWD� NlVLWWHO\VWl�� NXQ�NHUll� WXORVPLW�
WDXVWD��

�
F��<KWlDLNDLQHQ�LQWHUYHQWLR�

7l\WW\\��PXX� LQWHUYHQWLR�YlOWHWW\��NRQWUROORLWX� WDL�Nl\WHWW\�VDPDOOD� WDYDOOD�
YHUWDLOXU\KPLVVl��
(SlVHOYl��PXLGHQ�LQWHUYHQWLRLGHQ�Nl\WW|l�HL�ROH�UDSRUWRLWX�HLNl�DVLDD�YRL�
WDUNDVWDD�WXWNLMRLOWD��
(L�Wl\W\��PXLWD�LQWHUYHQWLRLWD�Nl\WHWW\�HUL�WDYDOOD�YHUWDLOXU\KPLVVl��

�
G��.DWR�VHXUDQQDVVD��

7l\WW\\��NDWR�VHXUDQQDVVD�YlKHPPlQ�NXLQ������MD�WDVDLVHVWL�MDNDDQWXQXW�
VHXUDQWDU\KPLHQ�NHVNHQ��
(SlVHOYl��NDWRD�VHXUDQQDVVD�HL�ROH�UDSRUWRLWX���
(L�Wl\W\��NDWR�VHXUDQQDVVD�VXXUHPSL�NXLQ�������

�
H��+RLWRDLNHHQ�PXNDLQHQ�DQDO\\VL�

7l\WW\\��RQNR�DQDO\\VLW�VXRULWHWWX�KRLWRDLNHHQ�PXNDLVHVWL� WDL�RQNR�KRLWR�
DLNHHQ�PXNDLQHQ�DQDO\\VL�PDKGROOLQHQ�ROHPDVVD�ROHYDQ�GDWDQ�DYXOOD���
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(SlVHOYl��+RLWRDLNHHQ�PXNDLVWD�DQDO\\VLl�HL�ROH�UDSRUWRLWX�HLNl�DVLDD�YRL�
WDUNDVWDD�WXWNLMRLOWD��
(L�Wl\W\��+RLWRDLNHHQ�PXNDLVLD�DQDO\\VHMl�HL�ROH�WHKW\�MD�NDWVDXNVHQ�WHNL�
MlW�HLYlW�YRL�QLLWl�WHKGl��

�
7XWNLPXNVHW� OXRNLWHOWLLQ� QLLKLQ�� MRLOOD� RQ� DOKDLQHQ� YllULVW\PlQ� ULVNL� �NDLNNL� NULWHHULW�
Wl\WW\\���QLLKLQ�MRLOOD�RQ�NRKWXXOOLQHQ�YllULVW\PlQ�ULVNL������NULWHHULl�Wl\WW\\��MD�QLLKLQ�
MRLOOD�RQ�NRUNHD�YllULVW\PlQ�ULVNL��YlKHPPlQ�NXLQ�NROPH�NULWHHULl�Wl\WW\\����
�
1XUVH� \P�� ������� WDUNDVWHOHYDW� NDWVDXNVHVVDDQ� NRXOXWXVLQWHUYHQWLRLWD�� MRLOOD� S\UL�
WllQ� YlKHQWlPllQ� YlNLYDOWDD� QXRUWHQ� SDULVXKWHHVVD��0XNDDQ� VDOOLWWLLQ� VDWXQQDLV�
WHWWXMD��NOXVWHUL�VDWXQQDLVWHWWXMD�MD�NYDVL�VDWXQQDLVWHWWXMD�WXWNLPXNVLD���
�
$OORNRLQQLQ�VDODDPLQHQ�

•� 5LLWWlYl���$��RVRLWWDD�ULLWWlYll�DOORNRLQQLQ�VDODDPLVWD��HVLP��SXKHOLPHOOD�VD�
WXQQDLVWDPLQHQ�� WDL� QXPHURLWXMHQ�� VLQHW|LW\MHQ� MD� OlSLQlN\PlWW|PLHQ� NLUMH�
NXRULHQ�Nl\WW|���

•� (SlVHOYl�� �%�� RVRLWWDD� HSlVHOY\\WWl� DOORNRLQQLQ� VDODXNVHQ� VXKWHHQ� �VD�
ODXVPHWRGL�HL�HVLP��ROH�WLHGRVVD���

•� (L�ULLWWlYl�� �&��RVRLWWDD�HWWl�DOORNRLQWL�HL�HKGRWWRPDVWL�ROOXW� ULLWWlYlQ�VDODWWX�
�HVLP�� DYRLPHW�PLHOLYDOWDLVHW� QXPHUROLVWDW� WDL� NYDVL�VDWXQQDLVWDPLQHQ�� NX�
WHQ�YXRURWWDLVHW�SlLYlW�WDL�V\QW\PlDMDW���

�
7XWNLPXVWHQ�PHWRGRORJLVWD�ODDWXD�DUYLRLWLLQ�OLVlNVL�VHXUDDYLHQ�NULWHHULHQ�DYXOOD��

��� 2QNR�WXWNLPXNVHOOD�VHOYlVWL�PllULWHOO\W�SllPllUlW"�
��� 2QNR� LQWHUYHQWLR� MD� DUYLRLQWLDVHWHOPD� QLLQ� K\YLQ� NXYDWWX�� HWWl� PROHPPDW�

RYDW�WRLVWHWWDYLVVD"�
��� 2OLYDWNR�WXWNLPXVWHQ�PXNDDQRWWRD�MD�SRLVVXONHPLVWD�NRVNHYDW�NULWHHULW�VHO�

NHlVWL�PllULWHOW\"�
��� 2QNR�VDWXQQDLVWHWWX�DOORNRLQWL�NRVNHQXW�NDLNNLD�WXWNLPXNVHQ�U\KPLl"�
��� 2QNR� LQWHUYHQWLR�� MD� NRQWUROOL�YHUWDLOXU\KPLLQ� NXXOXYLHQ� KHQNLO|LGHQ�PllUlW�

UDSRUWRLWX"�
��� 2QNR�\ULWHWW\�YDUPLVWDD��HWWl�NOXVWHULVDWXQQDLVWHWXLOOD�WXWNLPXNVLOOD�RQ�\KWH�

QlLVHW�NRQWUROOL��WDL�YHUWDLOXU\KPlW"�
��� 2QNR�LQWHUYHQWLRWD�HGHOWlYl�GDWD�UDSRUWRLWX�NDLNLOOH�\NVLO|LOOH�U\KPLOOH"�
��� 2YDWNR�LQWHUYHQWLR��MD�YHUWDLOXU\KPlW�YHUUDQQROOLVHW��HVLP��LNl��MD�VXNXSXROL�

MDNDXPDW�HLYlW�ROH�WLODVWROOLVHVWL�PHUNLWVHYlVWL�HULODLVHW��
��� 2QNR�LQWHUYHQWLRQ�MlONHLQHQ�GDWD�UDSRUWRLWX�NDLNLOOH�\NVLO|LOOH�U\KPLOOH"�
����2OLYDWNR�Nl\WHW\W�WXORVPLWWDULW�VHONHlVWL�PllULWHOO\W"�
����2OLYDWNR�WXORVPLWWDXVWHQ�WDUNNXXV�MD�WRLVWHWWDYXXV�ULLWWlYlW"�
����2OLNR�WXORVPLWWDXVWHQ�DMRLWXV�VRSLYD"��
����2OLNR�WXORVPLWWDXNVHW�VHONHlVWL�UDSRUWRLWX"�
����2QNR�NDWROXYXW�MRNDLVHVWD�LQWHUYHQWLR��MD�NRQWUROOL�YHUWDLOXU\KPlVWl�UDSRUWRL�

WX"��/XRNDW��7l\WW\\��$���NDWR�VHXUDQQDVVD�YlKHPPlQ�NXLQ������MD�WDVDL�
VHVWL� MDNDDQWXQXW� VHXUDQWDU\KPLHQ� NHVNHQ�� (SlVHOYl� �%��� NDWRD� VHXUDQ�
QDVVD�HL�ROH�UDSRUWRLWX��(L�Wl\W\��&���NDWR�VHXUDQQDVVD�VXXUHPSL�NXLQ�������
HL�VXOMHWD�SRLV��PXWWD�SRWHQWLDDOLVHVWD�YllULVW\PlVWl�NHVNXVWHOODDQ���
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����2OLNR� KRLWRDLNHHQ� PXNDLVHW� DQDO\\VLW� VXRULWHWWX� WDL� WHKW\� PDKGROOLVHNVL�����
WDUMROOD�ROHYDQ�GDWDQ�DYXOOD�� MD�ROLNR�QLLGHQ�RVDOOLVWXMLHQ� WXORNVHW�� MRWND�YH�
Wl\W\LYlW�WDL�VXOMHWWLLQ�SRLV��NXYDWWX"�

����2OLYDWNR�RVDOOLVWXMDW��DUYLRLMDW�MD�WLODVWRWLHWHLOLMlW�VRNDLVWXMD"�
�
7XWNLPXNVHW�OXRNLWHOWLLQ�NXQNLQ�HP��NULWHHULQ�SHUXVWHHOOD�OXRNNLLQ�$���Wl\WW\\��%�HSl�
VHOYl� MD�&� ��HL� Wl\W\��PXWWD�HUL� NULWHHULHQ�DUYLRLWD�HL� VXPPDWWX�\KWHHQ��YDDQ� LQIRU�
PDDWLRWD�K\|G\QQHWWLLQ�DQDO\\VLl�WHKWlHVVl�MD�WXORVWHQ�WXONLQQDVVD��0LNlOL�WXWNLPXN�
VHVVD�HL�Nl\WHWW\�DOORNRLQQLQ�VDODXVWD� WDL�VDODXV� MlL�HSlVHOYlNVL�� WXWNLPXV�VXOMHWWLLQ�
PHWD�DQDO\\VLQ�XONRSXROHOOH���
�
9LVKHU�	�:LQWHUILHOG� �������DUYLRLYDW�NDWVDXNVHVVDDQ� W\|OOLV\\VLQWHUYHQWLRLGHQ�YDL�
NXWXNVLD�DLNDLVHPPLQ�ULNRNVLD�WHKQHLVLLQ��.DWVDXNVHHQ�VDOOLWWLLQ�PXNDDQ�VDWXQQDLV�
WHWWXMD� NRHDVHWHOPLD� MD� NYDVL�NRNHHOOLVLD� WXWNLPXVDVHWHOPLD�� 7XWNLMDW� WDUNDVWHOHYDW�
SULPllULWXWNLPXVWHQ�PHWRGRORJLVWD� MD�RKMHOPDOOLVWD� ODDWXD�VHXUDDYLHQ�XORWWXYXXNVL�
HQ�VXKWHHQ��
�

D�� DQDO\\VLQ�\NVLN|Q�LGHQWLILRLQQLQ�NULWHHULW�
E�� LOPRLWHWWX�VDWXQQDLVWDPLVPHQHWWHO\Q�ULNNRPLQHQ�
F�� YHUWDLOXVXEMHNWLHQ�YDOLQQDQ�NULWHHULW�
G�� RVDOOLVWXMLHQ� NDWR� WXWNLPXNVHVWD� NLLQQLWWlPlOOl� HULW\LVHVWL� KXRPLR� NDGRQ�

HURDYXXWHHQ�LQWHUYHQWLR��MD�YHUWDLOXU\KPLHQ�NHVNHQ�
H�� LQWHUYHQWLRQ�VLVlOO|Q��PRGDDOLVXXGHQ�MD�DVHWHOPDQ�NXYDXV�
I�� SURVHVVLDUYLRLQQLQ�O|\G|NVHW�NRVNLHQ�RKMHOPDQ�Nl\WW||QRWWRD�



���

(33,�NHVNXNVHQ� WXWNLPXVNDWVDXNVLVVD�Nl\WHWW\Ml� WXWNLPXNVHQ� ODDGXQ�DUYL�
RLQQLQ�NULWHHUHMl�
�
(33,��NHVNXNVHQ�WHUYH\GHQ�HGLVWlPLVHHQ�SDLQRWWXQHLVVD�XXVLPPLVVD�NDWVDXNVLVVD�
RQ�V\QWHWLVRLWX�VHNl�LQWHUYHQWLRLGHQ�YDLNXWWDYXXVWXWNLPXNVLD�HWWl�ODDGXOOLVLD��Nl\WWl�
MLHQ�QlN|NXOPLD�MD�NRNHPXNVLD�WDUNDVWHOHYLD�WXWNLPXNVLD��NV��HVLP��5HHV�\P��������
+DUGHQ�\P��������7KRPDV�\P���������
�
9DLNXWWDYXXVWXWNLPXVWHQ� ODDWXD� RQ� DUYLRLWX� VHXUDDYLHQ� NDKGHNVDQ�PHWRGRORJLVHQ�
ODDWXNULWHHULQ�PXNDDQ��
�

��� ,QWHUYHQWLRQ�SllPllULHQ�VHONHl�PllULWWHO\�
��� 7XWNLPXNVHQ�DVHWHOPDQ�MD�VLVlOO|Q�ULLWWlYl�NXYDXV��MRWWD�WRLVWHWWDYXXV��UHSOL�

FDWLRQ��RQ�PDKGROOLVWD�
��� 6DWXQQDLVWHWXQ�U\KPlMDRQ�Nl\WW|�
��� .XKXQNLQ�U\KPllQ�UHNU\WRLWXMHQ�RVDOOLVWXMLHQ�PllULHQ�LOPRLWWDPLQHQ�
��� ,QWHUYHQWLRWD�HGHOWlYlQ�GDWDQ�DQWDPLQHQ�NDLNNLHQ�U\KPLHQ�NDLNLOOH�\NVLO|LOOH�
��� ,QWHYHQWLRQ�MlONHLVHQ�GDWDQ�DQWDPLQHQ�MRNDLVHOOH�U\KPlOOH�
��� 3RLVWXPD�UDSRUWRLWX�MRNDLVHOOH�U\KPlOOH�
��� 5DSRUWRLGXW� WXORNVHW� MRNDLVHQ� WXWNLPXNVHQ� SllPllULVVl�PllULWHOO\Q� WXORV�

PLWWDULQ�VXKWHHQ�
�
.DKGHNVDVWD� ODDWXNULWHHULVWl� RQ� YDOLWWX� �\GLQNULWHHULW��� MRLGHQ� SHUXVWHHOOD� YDLNXWWD�
YXXVWXWNLPXNVHW� RQ� MDHWWX� WRLPLYLLQ� �VRXQG�� MD� HL�WRLPLYLLQ� �QRW� VRXQG��� 7RLPLYDW�
YDLNXWWDYXXVWXWNLPXNVHW�Wl\WWlYlW�VHXUDDYDW�QHOMl�NULWHHULl��
�

��� ,QWHUYHQWLRU\KPlQ�NDQVVD�VRVLR�GHPRJUDDILVWHQ�MD�WXORVPXXWWXMLHQ�VXKWHHQ�
\KWHQlLVHQ�YHUWDLOX�NRQWUROOLU\KPlQ�Nl\WWlPLQHQ�

��� ,QWHUYHQWLRWD�HGHOWlYlQ�GDWDQ�DQWDPLQHQ�NDLNLOOH�DUYLRLQQLVVD�PXNDQD�ROOHLO�
OH�\NVLO|LOOH�U\KPLOOH�

��� ,QWHUYHQWLRQ�MlONHLVHQ�GDWDQ�DQWDPLQHQ�NDLNLOOH�\NVLO|LOOH�U\KPLOOH�
��� .DLNNLHQ�WXORVWHQ�UDSRUWRLQWL�

�
,QWHUYHQWLRLGHQ�NRKWHHQD�ROHYLHQ�KHQNLO|LGHQ�QlNHP\NVLl� MD�NRNHPXNVLD� WDUNDVWH�
OHYDQ�ODDGXOOLVHQ�WXWNLPXNVHQ�ODDWXD�RQ�DUYLRLWX�VHLWVHPlQ�NULWHHULHQ�DYXOOD��7DYRLW�
WHHQD�RQ�ROOXW� WDUMRWD�V\QWHHVL�NRKGHKHQNLO|LGHQ�QlNHP\NVLVWl� WXWNLWWDYDDQ�DVLDDQ�
MD�LQWHUYHQWLRPHQHWHOPLHQ�NHKLWWlPLVWl�YDUWHQ��
�

��� 7HRUHHWWLVHQ� YLLWHNHK\NVHQ� HNVSOLVLLWWLQHQ� HVLWWlPLQHQ� MD�WDL� NLUMDOOLVXXVNDW�
VDXNVHQ�VLVlOO\WWlPLQHQ��.ULWHHULQ�WDUNRLWXNVHQD�RQ�DUYLRLGD��PLWHQ�WXWNLPXV�
HVLWWll�N\WN|NVHQ�ROHPDVVD�ROHYDDQ�WLHWRRQ��

��� 6HONHlVWL�DVHWHWXW�SllPllUlW�MD�WDYRLWWHHW�
��� .RQWHNVWLQ�VHONHl�NXYDXV��.XYDDNR�UDSRUWWL�VHONHlVWL�QH�RORVXKWHHW��MRLVVD�

WXWNLPXV�NHKLWHWWLLQ��WRWHXWHWWLLQ�MD�VDDWHWWLLQ�SllW|NVHHQ"�
��� 2WDQQDQ�VHONHl�NXYDXV��7lPlQ�WXOLVL�VLVlOWll�VRVLR�GHPRJUDDILVHQ�MD�PXL�

GHQ�QlN\YLHQ�WHNLM|LGHQ�GDWDQ�� MROOD�KHQNLO|LWl�RQ�RWHWWX�PXNDDQ�WXWNLPXN�
VHHQ�MD�VXOMHWWX�VHQ�XONRSXROHOOH�� MRWWD�WXONLQWD�WXWNLPXNVHQ�YDOLGLWHHWLVWD�MD���
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\OHLVWHWWlY\\GHVWl�ROLVL�PDKGROOLVWD��
��� 0HWRGRORJLDQ�VHONHl�NXYDXV��PXNDDQ�OXNLHQ�GDWDQ�NHUl\NVHQ�MD�DQDO\\VLQ�

PHWRGLW�� .ULWHHULQ� DYXOOD� DUYLRLGDDQ�� NXLQND� Nl\WHW\W� PHWRGLW� PXRNNDDYDW�
WXWNLPXVWXORNVLD�� MD�VHQ�DYXOOD�YRLGDDQ�P\|V� WHKGl� WXONLQWRMD� WXWNLPXNVHQ�
YDOLGLWHHWLVWD�MD�\OHLVWHWWlY\\GHVWl��

��� 1l\WW|�\ULW\NVLVWl�RVRLWWDD�GDWDQ�DQDO\\VLQ�UHOLDELOLWHHWWL�MD�YDOLGLWHHWWL��
��� 5LLWWlYl�GDWDQ�HVLWWlPLQHQ��MRWWD�GDWDQ�MD�WXONLQQDQ�YlOLQHQ�\KWH\V�RQ�PDK�

GROOLVWD� QlKGl�� (VLWWllN|� WXWNLPXV� ULLWWlYlVWL� GDWDD� HVLP�� WDXOXNRLGHQ� WDL�
KDDVWDWWHOXODLQDXVWHQ�PXRGRVVD��MRWWD�OXNLMD�YRL�QlKGl�WXORVWHQ�MD�MRKWRSll�
W|VWHQ�SHUXVWXYDQ�GDWDDQ"�

�
.HVNXNVHQ�YXRQQD������MXONDLVWXLVVD�ODSVLD�NRVNHYLVVD�NDWVDXNVLVVD��%UXQWRQ�\P�
������7KRPDV�\P��������� MRWND�V\QWHWLVRLYDW�VHNl� LQWHUYHQWLRLGHQ�YDLNXWWDYXXVWXW�
NLPXNVLD�HWWl�NRKGHKHQNLO|LGHQ�RPLD�QlNHP\NVLl�MD�NRNHPXNVLD�WDUNDVWHOHYLD�WXW�
NLPXNVLD��RQ� OLVlNVL�DUYLRLWX��PLVVl�PllULQ�Nl\WHW\W�PHWRGLW� WDNDDYDW�VHQ��HWWl� WX�
ORNVHW�SHUXVWXLYDW�NRKGHKHQNLO|LGHQ�HOL�ODVWHQ�QlNHP\NVLLQ��
�

��� 6HOODLVWHQ�DVLDQPXNDLVWHQ�GDWDQ�NHUl\VPHWRGLHQ�Nl\WW|��MRWND�DXWWDYDW�ODS�
VLD�LOPDLVHPDD�RPLD�QlNHP\NVLllQ�

��� 6HOODLVWHQ�DVLDQPXNDLVWHQ�PHWRGLHQ�Nl\WW|�� MRWND�WDNDDYDW�VHQ��HWWl�GDWDQ�
DQDO\\VL�SHUXVWXX�ODVWHQ�QlNHP\NVLLQ�

��� /DVWHQ�PXNDQDROR�WXWNLPXNVHQ�PXRWRLOXVVD�MD�OlSLYLHQQLVVl�
�
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(YLGHQFH1HWZRUNLQ� V\VWHPDDWWLVLVVD� WXWNLPXVNDWVDXNVLVVD� Nl\WHWW\Ml� WXW�
NLPXNVHQ�ODDGXQ�DUYLRLQQLQ�NULWHHUHMl�
�
:DOWHU� \P�� �����D�� WXWNLPXVNDWVDXNVHQ� WHHPDQD� ROL� WXWNLPXNVHQ� YDLNXWWDYXXV� MD�
K\|G\QWlPLQHQ��.DWVDXNVHVVD�����WDUNDVWHOWLLQ�NlVLWWHHOOLVLl�YLLWHNHK\NVLl�MD�PDOOHMD��
MRWND� RKMDDYDW� WXWNLPXNVHQ� YDLNXWWDYXXWWD� NRVNHYDD� DMDWWHOXD� MD� Nl\WlQW|Ml�� ����
KDHWWLLQ� Ql\WW|l� WXWNLPXNVHQ� YDLNXWXVWHQ� OLVllPLVHHQ� WlKWllYLHQ� Nl\WlQW|MHQ� VXR�
WXLVLVWD� YDLNXWXNVLVWD� MD� ���� WXWNLWWLLQ�� NXLQND� WXWNLPXNVHQ� YDLNXWWDYXXWWD� YRLGDDQ�
SDUKDLWHQ�DUYLRLGD��.DWVDXV�NlVLWWL� VHNl�NYDQWLWDWLLYLVLD�HWWl�NYDOLWDWLLYLVLD� WXWNLPXN�
VLD��.YDQWLWDWLLYLVHQ�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�NULWHHULW�ROLYDW�VHXUDDYDW��
�

��� 3llPllUlW�
•� 2QNR�WXWNLPXNVHQ�SllPllUlW�DVHWHWWX�VHONHlVWL"�

��� .lVLWWHHOOLQHQ�YLLWHNHK\V�
•� 2QNR�WXWNLPXNVHQ�WHRUHHWWLQHQ�YLLWHNHK\V�MD�WDL�WXWNLPXNVHQ�N\W�

NHQWl�ROHPDVVD�ROHYDDQ�WLHWRRQ�HVLWHWW\�HNVSOLVLLWWLVHVWL"�
��� 7XWNLPXVDVHWHOPD�

•� 2QNR�WXWNLPXVDVHWHOPD�VRSLYD�DVHWHWWXLKLQ�SllPllULLQ�QlKGHQ"�
•� 2QNR�WXWNLPXVDVHWHOPD�MD�WLHGRQ�NHUllPLVHQ�SURVHVVLW�NXYDWWX�ULLW�

WlYlQ�K\YLQ"��
��� 2WDQWD�

•� 2QNR�RWDQWDVWUDWHJLD�VHONHlVWL�NXYDWWX�MD�RLNHXWHWWX"�
��� 7XORNVHW�

•� 0LOODLVLD�WXORNVLD�PLWDWDDQ"��
•� 2YDWNR�WXORVPLWWDULW�ULLWWlYlQ�YDOLGHMD�MD�OXRWHWWDYLD�WDUNRLWXNVHHQ�

VD"�
•� 2QNR�SHUXVGDWD�ULLWWlYlQ�K\YLQ�NXYDWWX"�
•� 2QNR�WlUNHLWl�WXORVPLWWDUHLWD�XQRKGHWWX"�

��� $QDO\\VL�
•� 2QNR�Nl\WHW\W�WLODVWRPHQHWHOPlW�ULLWWlYlQ�K\YLQ�NXYDWWX"�
•� 2QNR�WLODVWROOLQHQ�PHUNLWVHY\\V�DUYLRLWX"�
•� 7lVPllYlWN|�QXPHURW"�

��� -RKWRSllW|NVHW�
•� 2QNR�WlUNHLWl�KDYDLWWXLKLQ�WXORNVLLQ�YDLNXWWDYLD�WHNLM|LWl�KDUNLWWX"�
•� 2QNR�O|\G|NVHW�VHONHlVWL�OLQNLWHWW\�WXWNLPXNVHQ�DONXSHUlLVLLQ�Sll�

PllULLQ"�
�
/LVlDUYLRLQWLNULWHHULW�WXWNLPXNVLOOH��MRWND�Nl\WWlYlW�NRQWUROOL�YHUWDLOXU\KPll�

•� 2OLYDWNR�NRQWUROOL�YHUWDLOXU\KPlW�\KWlOlLVHW"�
•� .lVLWHOWLLQN|�U\KPLl�\KWlOlLVHVWL�LQWHUYHQWLRWD�OXNXXQ�RWWDPDWWD"�
•� 2OLNR�NDLNNLHQ�RVDOOLVWXMLHQ�VHXUDQWD�\KWlOlLQHQ"�
•� 2QNR�GDWD�UDSRUWRLWX�NDLNLOOH�U\KPLOOH�HQQHQ�MD�MlONHHQ�LQWHUYHQWL�

RQ"�
•� 2QNR�WXORNVHW�DQDO\VRLWX�DONXSHUlLVHQ�U\KPlMDRQ�PXNDDQ"�

�
/LVlDUYLRLQWLNULWHHUL�VXUYH\��WXWNLPXNVLOOH�

•� 2QNR�YDVWDXVVXKGH�ULLWWlYlQ�K\Yl"�
�
.YDOLWDWLLYLVHQ�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�NULWHHULW�ROLYDW�VHXUDDYDW��
�

��� 3llPllUlW�
•� 2QNR�WXWNLPXNVHQ�SllPllUlW�DVHWHWWX�VHONHlVWL"�

��� .lVLWWHHOOLQHQ�YLLWHNHK\V�
•� 2QNR�WXWNLPXNVHQ�WHRUHHWWLQHQ�YLLWHNHK\V�MD�WDL�WXWNLPXNVHQ�N\W�
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NHQWl�ROHPDVVD�ROHYDDQ�WLHWRRQ�HVLWHWW\�HNVSOLVLLWWLVHVWL"��
��� 7XWNLPXVDVHWHOPD�

•� 2QNR�WXWNLPXVDVHWHOPD�VRSLYD�DVHWHWWXLKLQ�SllPlULLQ�QlKGHQ"�
•� 2QNR�WXWNLPXVDVHWHOPD�MD�WLHGRQ�NHUllPLVHQ�SURVHVVLW�NXYDWWX�ULLW�

WlYlQ�K\YLQ"��
•� 2QNR�WXWNLMDQ�QlN|NXOPD�VHONHlVWL�DVHWHWWX�MD�KXRPLRL�WX"�

��� 2WDQWD�
•� 2QNR�WXWNLPXNVHQ�NRQWHNVWL�VHONHlVWL�NXYDWWX"������
•� 2QNR�RWDQWDVWUDWHJLD�VHONHlVWL�NXYDWWX�MD�RLNHXWHWWX"�

��� $QDO\\VL�
•� 2QNR�DQDO\\VL�NXYDWWX"�
•� -RV�RQ��QLLQ�PLVVl�PllULQ�DQDO\\VL�RQ�V\VWHPDDWWLQHQ�MD�XONRLVHVWL�

XXGHVWDDQ�WXRWHWWDYLVVD"�
•� 2QNR�WXORVWHQ�YDOLGLWHHWWL�\ULWHWW\�RVRLWWDD"�

��� -RKWRSllW|NVHW�
•� 2QNR�WlUNHLWl�KDYDLWWXLKLQ�WXORNVLLQ�YDLNXWWDYLD�WHNLM|LWl�KDUNLWWX"�
•� 2QNR�ULLWWlYlVWL�Ql\WW|l�VHQ�WXHNVL��HWWl�WXORNVHW�MD�MRKWRSllW|NVHW�

SHUXVWXYDW�GDWDDQ"�
•� 2QNR�O|\G|NVHW�VHONHlVWL�OLQNLWHWW\�WXWNLPXNVHQ�DONXSHUlLVLLQ�Sll�

PllULLQ"�
�

%DPEUD��������WDUNDVWHOHH�NDWVDXNVHVVDDQ��PLWNl�RYDW� WRLPLYLD��K\YLQYRLQWLD�W\|O�
Ol�� �RKMHOPLD�� NHQHOOH� QH� WRLPLYDW� MD� PLNVL�� .DWVDXV� NlVLWWll� VHNl� NYDQWLWDWLLYLVLD��
NRNHHOOLVLD� MD� HL�NRNHHOOLVLD�� HWWl� NYDOLWDWLLYLVLD� WXWNLPXNVLD�� .l\WHW\W� WXWNLPXNVHQ�
ODDGXQ�DUYLRLQQLQ�NULWHHULW�ROLYDW�VHXUDDYDW��
�
7DUNRLWXV��7XWNLPXNVHQ�SllPllUlW�
�
7XWNLPXNVHQ�SLLUWHHW���
�
0HWRGL��.YDQWLWDWLLYLQHQ��NYDOLWDWLLYLQHQ��\KGLVWHOPlPHWRGLW�
�
7XWNLPXNVHQ�WDXVWD���

•� 0LWHQ�WXWNLPXV�RQ�UDKRLWHWWX"�
•� 2QNR�WHRUHHWWLQHQ�YLLWHNHK\V�VHONHl"�
•� 2QNR�SROLLWWLQHQ�NXOWWXXULQHQ�WDORXGHOOLQHQ�VRVLDDOLQHQ�NRQWHNVWL�WDL�DVHWHO�

PD�NXYDWWX�DVLDQPXNDLVHVWL�
�

$VHWHOPDQ�VRSLYXXV���
•� 2QNR�WXWNLPXVPHWRGRORJLD�VRSLYD"�
•� 2YDWNR�WLHGRQ�NHUllPLVHQ�PHWRGLW�VRSLYLD"��
•� 2YDWNR�WXORVPLWWDULW�VRSLYLD"�
�

2WDQWD���
•� .YDO���2QNR�RWDQWD�WDUNRLWXNVHQPXNDLQHQ�WXWNLWWDYLHQ�VXEMHNWLHQ��WDSDXVWHQ�

OXRNDQ�VXKWHHQ"�
•� .YDQ���2QNR�RWDQWD�VRSLYD�MD�VHQ�NRNR�DGHNYDDWWL�Nl\WHWW\\Q�DQDO\\VLLQ�

QlKGHQ"�
�
�
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7LHGRQ�NHUllPLQHQ�MD�DQDO\\VL���
•� .YDO���$VHWWDDNR�WXWNLPXV�VXEMHNWLLYLVHQ�PHUNLW\NVHQ�HWXVLMDOOH"�2OLNR�WLH�

GRQ�NHUllPLQHQ�MD�DQDO\\VL�HNVSOLVLLWWLQHQ"��������������
•� .YDQ���2QNR�YDVWDXVVXKGH�ULLWWlYl"�2OLYDWNR�DQDO\\VLWHNQLLNDW�VHONHLWl�MD�

VRSLYLD"�
•� 2YDWNR�O|\G|NVHW�GDWDQ�WXNHPLD"�2QNR�O|\G|NVHW�DVHWHWWX�NRQWHNVWLLQVD"�
�

5HIOHNVLLYLV\\V���
•� 2QNR�WXORVWHQ�YDLKWRHKWRLVLD�VHOLW\NVLl�KDUNLWWX"��
•� 2QNR�VHOODLVLD�PHWRGLQ�WDL�GDWDQ�UDMRLWWHLWD�KDUNLWWX��MRLOOD�YRL�ROOD�YDLNXWXNVLD�

WXORNVLLQ"�
�

<OHLVWHWWlY\\V��6HXUDDYDWNR�WHKG\W�\OHLVW\NVHW�GDWDVWD�ORRJLVHVWL��WHRUHHWWLVHVWL�MD�
WLODVWROOLVHVWL"�
�
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6&,(Q�NDWVDXNVLVVD�Nl\WHWW\Ml�WXWNLPXNVHQ�ODDGXQ�DUYLRLQQLQ�NULWHHUHMl��
�
7UHYLWKLFN�\P���������WDUNDVWHOHYDW�NDWVDXNVHVVDDQ�NLUMDOOLVXXWWD��MRND�NlVLWWHOHH�
NRPPXQLNDDWLRWDLWRMHQ�RSSLPLVWD�MD�RSHWWDPLVWD�VRVLDDOLW\|Q�NRXOXWXNVHVVD��7UHYLW�
KLFNLQ�\P��Nl\WWlPlW�DUYLRLQWLNULWHHULW�RQ�HVLPHUNNL�ODDGXOOLVHQ�WXWNLPXNVHQ�DLQHLVWRQ�
ODDGXQ�DUYLRLQQLVWD��7UDYLWKLFN�\P��WDUNDVWHOLYDW�NHUlWW\l�PDWHULDDOLD�VHXUDDYLHQ�
XORWWXYXXNVLHQ�RVDOWD��
�
7XWNLPXNVHQ�SllPllUl�
7XWNLPXV��W\\SSL��RWRV��PHWRGLW�
2SLVNHOLMRLGHQ�MD�WDL�SDOYHOXLGHQ�Nl\WWlMLHQ�RVDOOLVWXPLQHQ�
$YDLQYLHVWLW�O|\G|NVHW�
7XWNLPXNVHQ�UHOHYDQVVL�VXKWHHVVD�RSSLPLVHHQ�MD�RSHWWDPLVHHQ�SlWHY|LWWlYlVVl�
VRVLDDOLW\|Q�RKMHOPDVVD�
6RYHOOHWWDYXXV�Nl\WlQW||Q�
.l\WHWW\MHQ�PHWRGLHQ�YDKYXXGHW�MD�KHLNNRXGHW��
�
:DOWHU�\P���������WDUNDVWHOHYDW�NDWVDXNVHVVDDQ�WXWNLPXVWLHGRQ�Nl\WW|l�VRVLDDOL�
W\|VVl��9DLNXWWDYXXVWXWNLPXNVLD��VXUYH\��WXWNLPXNVLD��NYDOLWDWLLYLVLD�WXWNLPXNVLD�MD�
WXWNLPXVNDWVDXNVLD�DUYLRLWLLQ�NXWDNLQ�RPLHQ�ODDWXNULWHHULHQVl�PXNDDQ��/DDWXNULWHHULW�
OXRNLWHOWLLQ�OLVlNVL�YlOWWlPlWW|PLLQ��9��MD�WRLYRWWDYLLQ��7���
�
,QWHUYHQWLRWXWNLPXNVHW��
�

��� 3llPllUlW�
•� 2QNR�WXWNLPXNVHQ�SllPllUlW�DVHWHWWX�VHONHlVWL"��9��

��� .lVLWWHHOOLQHQ�YLLWHNHK\V�
•� 2QNR�WXWNLPXNVHQ�WHRUHHWWLQHQ�YLLWHNHK\V�MD�WDL�WXWNLPXNVHQ�N\W�

NHQWl�ROHPDVVD�ROHYDDQ�WLHWRRQ�HVLWHWW\�HNVSOLVLLWWLVHVWL"��7��
��� 7XWNLPXVDVHWHOPD�

•� 2QNR�WXWNLPXVDVHWHOPD�VRSLYD�DVHWHWWXLKLQ�SllPllULLQ�QlKGHQ"�
�9��

•� 2QNR�WXWNLPXVDVHWHOPD�MD�WLHGRQ�NHUllPLVHQ�SURVHVVLW�NXYDWWX�ULLW�
WlYlQ��K\YLQ"���7��

•� .l\WHWWLLQN|�YHUWDLOXU\KPLl�\KWlOlLVHVWL"��9��
•� .RKGHOWLLQNR�YHUWDLOXU\KPLl�\KWlOlLVHVWL�LQWHUYHQWLRWD�OXNXXQ�RWWD�

PDWWD"��9���
��� 2WDQWD�

•� 2QNR�RWDQWDVWUDWHJLD�VHONHlVWL�NXYDWWX�MD�RLNHXWHWWX"��9��
��� 7XORNVHW�

•� 2YDWNR�WXORVPLWWDULW�ULLWWlYlQ�YDOLGHMD�MD�OXRWHWWDYLD�WDUNRLWXNVHHQVD"�
�9��
•� 2QNR�LQWHUYHQWLRWD�HGHOWlYl�GDWD�UDSRUWRLWX"��7��
•� 2QNR�LQWHUYHQWLRQ�MlONHLQHQ�GDWD�UDSRUWRLWX"��9��
•� 2OLNR�RVDOOLVWXMLHQ�VHXUDQWD�\KWHQlLQHQ"��7��
�

��� $QDO\\VL�
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•� 2QNR�WXORNVHW�DQDO\VRLWX�DONXSHUlLVHQ�U\KPlMDRQ�PXNDLVHVWL"��9��
•� 2QNR�DQDO\\VLQ�PHWRGLW�DVLDQPXNDLVHVWL�NXYDWWX"��7��
•� 2QNR�DQDO\\VLVVl�LOPHLVLl�YLUKHLWl"��9��

��� -RKWRSllW|NVHW�
•� 2QNR�UDSRUWRLGXLVVD�WXORNVLVVD�LOPHLVLl�YllULVW\PLl"��9��
�

6XUYH\��WXWNLPXNVHW��
�

��� 3llPllUlW�
•� 2QNR�WXWNLPXNVHQ�SllPllUlW�DVHWHWWX�VHONHlVWL"��9��

��� .lVLWWHHOOLQHQ�YLLWHNHK\V�
•� 2QNR�WXWNLPXNVHQ�WHRUHHWWLQHQ�YLLWHNHK\V�MD�WDL�WXWNLPXNVHQ�N\W�

NHQWl�ROHPDVVD�ROHYDDQ�WLHWRRQ�HVLWHWW\�HNVSOLVLLWWLVHVWL"��7��
��� 7XWNLPXVDVHWHOPD�

•� 2QNR�WXWNLPXVDVHWHOPD�VRSLYD�DVHWHWWXLKLQ�SllPllULLQ�QlKGHQ"�
�9��

•� 2QNR�WXWNLPXVDVHWHOPD�MD�WLHGRQ�NHUllPLVHQ�SURVHVVLW�NXYDWWX�ULLW�
WlYlQ�K\YLQ"��7��

��� 2WDQWD�
•� 2QNR�RWDQWDVWUDWHJLD�VHONHlVWL�NXYDWWX�MD�SHUXVWHOWX"��9��
•� 2QNR�RWDQWD�HGXVWDYD"��7��

��� 7XORNVHW�
•� 2QNR�YDVWDXVVXKGH�ULLWWlYl"��7��
•� 2YDWNR�Nl\WHW\W�PLWWDULW�ULLWWlYlQ�YDOLGHMD�MD�OXRWHWWDYLD�WXWNLPXNVHQ�

WDUNRLWXNVHHQ�QlKGHQ"��9��
•� 2QNR�SHUXVGDWD�ULLWWlYlVWL�NXYDWWX"��7��

��� $QDO\\VL�
•� 2QNR�DQDO\\VLQ�PHWRGLW�DVLDQPXNDLVHVWL�NXYDWWX"��7��
•� 2QNR�DQDO\\VLVVl�LOPHLVLl�YLUKHLWl"��9��

��� -RKWRSllW|NVHW�
•� 2QNR�UDSRUWRLGXLVVD�WXORNVLVVD�LOPHLVLl�YllULVW\PLl"��9��

�
.YDOLWDWLLYLVHW�WXWNLPXNVHW��
�

��� 3llPllUlW�
•� 2QNR�WXWNLPXNVHQ�SllPllUlW�DVHWHWWX�VHONHlVWL"��9��

��� .lVLWWHHOOLQHQ�YLLWHNHK\V�
•� 2QNR�WXWNLPXNVHQ�WHRUHHWWLQHQ�YLLWHNHK\V�MD�WDL�WXWNLPXNVHQ�N\W�

NHQWl��
•� ROHPDVVD�ROHYDDQ�WLHWRRQ�HVLWHWW\�HNVSOLVLLWWLVHVWL"��7��

��� 7XWNLPXVDVHWHOPD�
•� 2QNR�WXWNLPXVDVHWHOPD�DVLDQPXNDLQHQ�DVHWHWWXLKLQ�SllPllULLQ�

QlKGHQ"��9��
•� 2QNR�WXWNLPXVDVHWHOPD�MD�WLHGRQ�NHUllPLVHQ�SURVHVVLW�NXYDWWX�ULLW�

WlYlQ�K\YLQ"��7��
•� 2QNR�WXWNLMDQ�QlN|NXOPD�VHONHlVWL�DVHWHWWX�MD�KXRPLRLWX"��7��

��� 2WDQWD�
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•� 2QNR�RWDQWDVWUDWHJLD�VHONHlVWL�NXYDWWX�MD�SHUXVWHOWX"��9��
•� 2QNR�WXWNLPXNVHQ�NRQWHNVWL�MD�RVDOOLVWXMDW�VHONHlVWL�NXYDWWX"��7������

��� -RKWRSllW|NVHW�
•� 2QNR�UDSRUWRLGXLVVD�WXORNVLVVD�LOPHLVLl�YllULVW\PLl"��9��
•� 2QNR�ULLWWlYlVWL�Ql\WW|l�VHQ�WXHNVL��HWWl�WXORNVHW�MD�MRKWRSllW|NVHW�

SHUXVWXYDW�GDWDDQ"��9���
�
.DWVDXNVHW��
�

��� 3llPllUlW�
•� 2QNR�NDWVDXNVHQ�WDYRLWWHHW�DVHWHWWX�VHONHlVWL"��9���

��� 2WDQWD�
•� 2QNR�SDSHULHQ�KDNXVWUDWHJLD�VHONHlVWL�NXYDWWX�MD�SHUXVWHOWX"��9��
•� 2QNR�WRGHQQlN|LVWl��HWWl�WlUNHLWl�MD�UHOHYDQWWHMD�SDSHUHLWD�MlL�

KXRPLRWWD�KDXVVD"��7��
•� 2YDWNR�SDSHUHLGHQ�PXNDDQRWWRD�MD�SRLVVXONHPLVWD�NRVNHYDW�NUL�

WHHULW�DVLDQPXNDLVLD�NDWVDXNVHQ�SllPllULLQ�QlKGHQ"��7��
•� $UYLRLQWLLQNR�WXWNLPXVWHQ�ODDWXD�ULLWWlYlVWL"��9��

��� 7XORNVHW�
•� 2QNR�NDLNNLHQ�WXWNLPXVWHQ�WXORNVHW�DGHNYDDWLVWL�NXYDWWX"��7��
•� 2QNR�WXORVWHQ�PDKGROOLVHQ�KHWHURJHHQLV\\GHQ�V\LWl�SRKGLWWX"��7��

��� 6\QWHHVL�
•� <ULWHWWLLQN|�PDKGROOLVHQ�SXXWWXYDQ�LQIRUPDDWLRQ�YDLNXWXNVLD�RVRLW�

WDD"��7��
•� <ULWHWWLLQN|�RWWDD�KXRPLRRQ�PDKGROOLVWHQ�YllULVW\PLHQ�YDLNXWXNVLD"�

�7��
��� -RKWRSllW|NVHW�

•� 2YDWNR�NDWVDXNVHQ�O|\G|NVHW�VHONHLWl"��9��
•� 2QNR�SllYDLNXWXNVLD�SRKGLWWX"��9��
•� 2YDWNR�NDWVDXNVHVWD�YHGHW\W�MRKWRSllW|NVHW�SHUXVWHOWXMD"��9��

�
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�


