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7LWOH��³:KHQ�WKH�VFDQGDO�IDOOV�WKURXJK�WKH�FUDFNV´�±�$�TXDQWLWDWLYH�FRPSDULVRQ��DQG�FRQWHQW
DQDO\VLV�RI�WZR�6ZHGLVK�SROLWLFDO�VFDQGDOV
$XWKRUV��+XJR�*|WKEHUJ��-RVHILQ�%HQJWVVRQ�DQG�<DVPLQH�&KULVWHQVVRQ�.DYXU
/HYHO��%DFKHORU�WKHVLV�LQ�-RXUQDOLVP
7HUP��$XWXPQ�����
6XSHUYLVRU��%ULWW�%|UMHVVRQ��-0*�*RWKHQEXUJ

7KH�PDMRU�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�LQYHVWLJDWH�KRZ�H[WHQVLYH�WKH�PHGLD�FRYHUDJH�ZDV�LQ
WKH�ODUJHVW�QHZVSDSHUV��79�QHZV�SURJUDPPHV�DQG�UDGLR�QHZV�SURJUDPPHV�DURXQG�WZR
SROLWLFDO�6ZHGLVK�VFDQGDOV�WKDW�WRRN�SODFH����\HDUV�DSDUW��7KH�WZR�LQYHVWLJDWLRQV�LQ�TXHVWLRQ
IRU�WKLV�WKHVLV�DUH 9DOVWXJHUHSRUWDJHW��FRQGXFWHG E\�WKH�SURJUDPPH�8SSGUDJ�JUDQVNQLQJ�LQ
������697����DQG�WKH�VHFRQG�RQH�LV 3DUWLHUQDV�KHPOLJD SHQJDU��FRQGXFWHG�E\�WKH�SURJUDP
.DOOD�IDNWD�LQ�������79����7KLV�VWXG\�KDV�EHHQ�GRQH�WKURXJK�D�TXDQWLWDWLYH�FRPSDULVRQ��DQG
FRQWHQW�DQDO\VLV�PHWKRG��:H�KDYH�FRQVWUXFWHG�D�WKHRUHWLFDO�IUDPHZRUN�EDVHG�RQ�WKH�WKHRU\�RI
PHGLDOL]DWLRQ��+HUQHV��������DQG�WKH�WKHRU\�RI�PHGLD�KXQWLQJ�FULWHULD��$OOHUQ�	�3ROODFN
�������7R�JLYH�DQ�DQVZHU�WR�RXU�WKHVLV��WKUHH�TXHVWLRQV�ZHUH�FRQVWUXFWHG�

�� &DQ�ERWK�SROLWLFDO�VFDQGDOV�FRXQW�DV�VXEMHFWV�RI�PHGLD�KXQWLQJ"
�� :KDW�VLPLODULWLHV�DQG�GLIIHUHQFHV�FDQ�EH�VHHQ�LQ�WKH�UHSRUWLQJ�FRYHUDJH�UHJDUGLQJ�WKH

WZR�SROLWLFDO�LQYHVWLJDWLRQV�LQ�SUHVV��UDGLR�DQG�WHOHYLVLRQ"
�� :KLFK�IDFWRUV�FDQ�EH�DVVXPHG�SOD\V�D�SDUW�LQ�WKH�WZR�VFDQGDOV�UHSRUWLQJ�UDQJH�LQ

SUHVV��UDGLR�DQG�79"

:H�KDYH�VRUWHG�DUWLFOHV�DQG�QHZV�EURDGFDVWV�LQ�ERWK�WHOHYLVLRQ�DQG�UDGLR�FRYHULQJ�WKH�WZR
VFDQGDOV�XVLQJ�DQ�DQDO\VLV�VFKHGXOH��7KH�VRUWHG�FRQWHQW�ZDV�SXEOLVKHG�GXULQJ�D�RQH�ZHHN
SHULRG��LQ�WKLV�FDVH�IURP�WKH�GD\�WKH�RULJLQDO�LQYHVWLJDWLRQ�ZDV�EURDGFDVWHG�DQG�VL[�GD\V
IRUZDUG��$OO�WKH�HPSLULFDO�PDWHULDO�IRU�WKLV�VWXG\�ZDV�FROOHFWHG�LQ�1RYHPEHU�RI�������DQG
UHVXOWHG�LQ�D�WRWDO�RI�����XQLWV�RI�DQDO\VLV�

7KH�ILUVW�TXHVWLRQ�UHVXOWHG�LQ�WKH�FRQFOXVLRQ�WKDW�ERWK�SROLWLFDO�VFDQGDOV�FRXOG�EH�GHILQHG�DV
VXEMHFWV�RI�PHGLD�KXQWLQJ��$V�IRU�WKH�VHFRQG�TXHVWLRQ��WKH�PRVW�SURPLQHQW�FRQFOXVLRQ�ZDV
WKDW�QHZVSDSHUV�ZHUH�WKH�PHGLD�ZKLFK�UHSRUWHG�PRVW�IUHTXHQWO\�DERXW�ERWK�VFDQGDOV�
+RZHYHU�WKH�UHSRUWLQJ�UDQJH�RI 3DUWLHUQDV�KHPOLJD SHQJDU VXEVLGHG�PXFK�IDVWHU�WKDQ
9DOVWXJHUHSRUWDJHW� 7KH�WKLUG�TXHVWLRQ�ZDV�DQVZHUHG E\�WKH�PXOWLSOH�IDFWRUV�ZH�IRXQG�GXULQJ
WKLV�VWXG\��WKDW�FDQ�EH�DSSOLHG�DV�UHDVRQV�IRU�WKH�GLIIHUHQW�UHSRUWLQJ�FRYHUDJH�UHJDUGLQJ�WKH
WZR�VFDQGDOV��7KH�FRQFOXVLRQ�WKDW�FDQ�EH�GUDZQ�IURP�RXU�VWXG\��LQ�DGGLWLRQ�WR�WKH�IDFW�WKDW
ERWK�FDVHV�FDQ�EH�VHHQ�DV�VXEMHFWV�RI�PHGLD�KXQWLQJ��LV�WKDW 9DOVWXJHUHSRUWDJHW ZDV�UHSRUWHG
RQ����PRUH�WLPHV�WKDQ 3DUWLHUQDV�KHPOLJD�SHQJDU�:H ZHUH�DEOH�WR�GUDZ�WKH�FRQFOXVLRQ�WKDW
IDFWRUV�VXFK�DV�PHGLDOL]DWLRQ��HFRQRPLF�ZLQQLQJV�DQG�WKH�FKDQJHV�LQ�WKH�PHGLD�ODQGVFDSH
SRVVLEO\�FDQ�SOD\�D�SDUW�LQ�WKH�GLIIHUHQFHV�WKDW�KDYH�EHHQ�VHHQ�WKURXJKRXW�WKLV�VWXG\�

.H\ZRUGV��0HGLD�KXQWLQJ��VFDQGDO��PHGLDOL]DWLRQ��WKH PHGLD�ODQGVFDSH��PHGLD�FRYHUDJH�
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�� 7LGLJDUH�IRUVNQLQJ�RFK�WHRUL ��
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������0HGLDOLVHULQJ ��

�� 6OXWVDWVHU ��
����6OXWVDWVHU�NRSSODW�WLOO�IUnJHVWlOOQLQJDU ��

��� 6OXWGLVNXVVLRQ ��
�����)|UVODJ�WLOO�YLGDUH�IRUVNQLQJ ��

��� 5HIHUHQVOLVWD ��

��� %LODJRU ��

�



��,QOHGQLQJ
)\UD�GDJDU�LQQDQ�YDOHW�nU������ILFN�GHW�VYHQVND�IRONHW�WD�GHO�DY�HQ�Q\�SROLWLVN�VNDQGDO�
QlPOLJHQ 9DOVWXJHUHSRUWDJHW �8SSGUDJ�JUDQVNQLQJ�������� 'HW�VRP�I|OMGH�YDU�DQNODJHOVHU�RP
UDVLVP��SROLWLNHU�VRP�ILFN�DYJn�RFK�HWW�YDO�VRP��GHOYLV�Sn�JUXQG�DY�VNDQGDOHQ��NRP�DWW�VNLIWD
IRNXV�����nU�VHQDUH��������VOlSSWHV�HQ�Q\�SROLWLVN�JUDQVNQLQJ�YLG�QDPQ 3DUWLHUQDV�KHPOLJD
SHQJDU DY�.DOOD�IDNWD��������QnJUD�YHFNRU�LQQDQ�YDOHW� GlU�DYVO|MDQGH�RP�NULQJJnHQGH�DY�HQ
NRUUXSWLRQVODJ�YDU�L�FHQWUXP��'lUHPRW�UXEEDGHV�GDJRUGQLQJHQ�EHW\GOLJW�P\FNHW�PLQGUH
GHQQD�JnQJ��lQ�nU�������8QGHU�VYHQVN�SUHVVKLVWRULD�KDU�ROLND�SROLWLVND�VNDQGDOHU�InWW�ROLND
VWRU�EHW\GHOVH�I|U�PHGLD�RFK�SXEOLN��,�YLVVD�IDOO�NDQ�GHW�KDQGOD�RP�VNDQGDOHU�DY�VLJQLILNDQW
W\QJG�VRP�IDVWQDU�Sn�PHGLHUQDV�DJHQGD�RFK�SXEOLNHQV�OlSSDU��,�DQGUD�IDOO�NDQ�GHW�KDQGOD�RP
PLQGUH�VLJQLILNDQWD�KlQGHOVHU�VRP�KDGH�NXQQDW�VWDQQD�YLG�HQ�QRWLV��PHQ�VRP�Sn�JUXQG�DY
SXEOLNHQV�LQWUHVVH�InU�VWRU�XSSPlUNVDPKHW��YDUSn�PHGLD�UDSSRUWHUDU�YLGDUH�RP�KlQGHOVHQ�

'HQQD�XSSVDWV�NRPPHU�DWW�MlPI|UD�UDSSRUWHULQJVIUHNYHQVHQ�DY 9DOVWXJHUHSRUWDJHW PHG
3DUWLHUQDV�KHPOLJD�SHQJDU��7Yn�KlQGHOVHU�VRP�WLOO I|UXWVlWWQLQJDUQD�OLNQDU�YDUDQGUD�Gn�PDQ
DYVO|MDGH�SROLWLNHUVNDQGDOHU�PLWW�XQGHU�HQ�YDOU|UHOVH��PHQ�VRP�ILFN�P\FNHW�ROLND�JHQRPVODJ
RFK�NRQVHNYHQVHU��+DU�GHW�SROLWLVND�GUHYHW�SHU�GHILQLWLRQ�I|UlQGUDWV��HOOHU�lU�GHW�XWRPVWnHQGH
IDNWRUHU��Vn�VRP�GLJLWDOLVHULQJHQ��PHGLHODQGVNDSHWV�I|UlQGULQJ�RFK�KXU�MRXUQDOLVWHU�nWHUJHU
Q\KHWHU�VRP�SnYHUNDU�GUHYHWV�H[LVWHQV"�([HPSHOYLV�KXU�MRXUQDOLVWHU�DQYlQGHU�VLJ�DY�ROLND
EHUlWWDUWHNQLNHU�RFK�PHGLDOLVHULQJVWHNQLNHU�I|U�DWW�IUDPI|UD�HQ�Q\KHW��)|U�L�GDJHQV
Q\KHWVIO|GH�YHUNDU�YLVVD�KlQGHOVHU�I|UVYLQQD�OLND�VQDEEW�VRP�GH�EOLU�XSSPlUNVDPPDGH�

0HGLHGUHY�lU�HWW�IHQRPHQ�VRP�KDQGODU�RP�QlU�HQ�KlQGHOVH�InU�P\FNHW�XSSPlUNVDPKHW�L
PHGLD��PHG�HOLWSHUVRQHU�HOOHU�PDNWKDYDUH�VRP�KXYXGSHUVRQ��)|U�DWW�I|UV|ND�I|UVWn�KXU�ROLND
VNDQGDOHU�XWVSHODU�VLJ�lU�GHW�EnGH�YLNWLJW�DWW�VH�WLOO�KLVWRULVNW�OLNQDQGH�KlQGHOVHU��PHQ�RFNVn
I|UVWn�KXU�PHGLHODQGVNDSHW�KDU�XWYHFNODWV�|YHU�WLG��,GDJ�NDQ�H[HPSHOYLV�SXEOLNHQ�IURVVD�L�HWW
EUHWW�RFK�NRQVWDQW�Q\KHWVIO|GH�ROLNW�QnJRW�WLGLJDUH��1RUG��������:DGEULQJ�	�-DDNROD��������
)|U�VnGDQD�VRP�VLWWHU�Sn�SROLWLVND�WRSSRVLWLRQHU�UlFNHU�GHW�LQWH�DOOWLG�PHG�DWW�VMlOYD�J|UD�UlWW�
2P�QnJRQ�IUnQ�VDPPD�SDUWL�HQ�JnQJ�KDU�JMRUW�QnJRW�VRP�LIUnJDVlWWV�NDQ�GlUPHG�SDUWLHWV
VSUnNU|U�HOOHU�SDUWLOHGDUH�RFNVn�NRPPD�DWW�LIUnJDVlWWDV��,�YLVVD�IDOO�NDQ�HWW�VQHGVWHJ�OHGD�WLOO�DWW
DOOW�SRVLWLYW�LQRP�HQ�SROLWLNHUNDUULlU�QROOVWlOOV��'lUHPRW�YHUNDU�GHW�VRP�DWW�YLVVD�SROLWLNHU
SnYHUNDV�L�HQ�P\FNHW�OlJUH�XWVWUlFNQLQJ�lQ�DQGUD�DY�VHQVDWLRQHOOD�DYVO|MDQGHQ��1RUG��������

+XU�NRPPHU�GHW�VLJ�DWW�HWW�GUHY�NDQ�EOL�VW|UUH�lQ�HWW�DQQDW�QlU�GH�EnGD�KDU�HQ�OLNQDQGH
VXEVWDQV"�)LQQV�GHW�VNLOOQDGHU�L�RPInQJ�DY�UDSSRUWHULQJ�RFK�L�VnGDQD�IDOO�YDUI|U"�(OOHU�NDQ�GH
WYn�SROLWLVND�VNDQGDOHUQD�GHQQD�VWXGLH�lPQDU�DWW�XQGHUV|ND�UlNQDV�VRP�GUHY�|YHUKXYXGWDJHW"
8SSVDWVHQ�XQGHUV|NHU�GHVVD�IUnJRU�I|U�DWW�VH�VNLOOQDGHU�RFK�OLNKHWHU�L�UDSSRUWHULQJVRPInQJ�
VDPW�ILQQD�WlQNEDUD�I|UNODULQJDU�WLOO�YDUI|U�GHQ�HQD�JUDQVNQLQJHQ�NDQ�WlQNDV�KD�InWW�HWW�VW|UUH
JHQRPVODJ�PHGDQ�GHQ�DQGUD�I|OO�PHOODQ�VWRODUQD�
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��3UREOHPDWLVHULQJ
,�GHQQD�VWXGLH�DYVHU�YL�VWXGHUD�RP�PDQ�NDQ�W\GD�VNLOOQDGHU�L�RPIDWWQLQJ�DY�UDSSRUWHULQJ�RP
GH�WYn�SROLWLVND�VNDQGDOHUQD��VDPW�GLVNXWHUD�NULQJ�RP�PDQ�NDQ�VH�HQ�I|UlQGULQJ�L�GH
EDNRPOLJJDQGH�IDNWRUHUQD�WLOO�GHW�SROLWLVND�PHGLHGUHYHWV�H[LVWHQV��'HQQD�GLVNXVVLRQ�NRPPHU
I|UDV�WLOO�JUXQG�Sn�WLGLJDUH�IRUVNQLQJ�RP�GUHYHWV�PHNDQLVPHU��PHGLDOLVHULQJVWHNQLNHU�RFK
PHGLHODQGVNDSHWV�XWYHFNOLQJ��'H�YDOGD�JUDQVNQLQJDUQD�lU�8SSGUDJ�JUDQVNQLQJ ±
9DOVWXJHUHSRUWDJHW��lYHQ�NDOODW 5DVLVPHQ�L�YDOVWXJRUQD� RFK�.DOOD�IDNWD ±�3DUWLHUQDV�KHPOLJD
SHQJDU�

'HQQD�VWXGLH�Yl[WH�IUDP�PHG�LDNWWDJHOVHQ�DY�DWW�SROLWLVND�VNDQGDOHU�IRUWIDUDQGH�lU�RIWD
I|UHNRPPDQGH��PHQ�DWW�GH�LGDJ�InU�XSSPlUNVDPKHW�XQGHU�HQ�NRUWDUH�SHULRG�DY�PHGLHUQD�RFK
GHVV�SXEOLN��9L�KDU�XSSIDWWQLQJHQ�DWW�GHW�EOLYLW�HQ�WUHQG�DWW�SROLWLVND�VNDQGDOHU�UDSSRUWHUDV�RP�
PHQ�DWW�UDSSRUWHULQJ�G|U�XW�DOOW�VQDEEDUH�±�VNDQGDOHUQD�JHQHUHUDU�LQWH�³GHQ�NODVVLVND
GUHYHIIHNWHQ´��0HG�GHWWD�PHQDV�DWW�YL�KDU�XSSIDWWQLQJHQ�DY�DWW�VNDQGDOHU�LQWH�OlQJUH
UDSSRUWHUDV�RP�OLND�LQWHQVLYW�RFK�WLOO�OLND�VWRUW�XWVWUlFNQLQJ�VRP�I|UU��2P�GHQQD�LDNWWDJHOVH
VNXOOH�YDUD�NRUUHNW��OHGHU�GHWWD�GlUPHG�WLOO�DWW�VNDQGDOHU�XWP\QQDU�L�IlUUH�GUHY��RFK�DWW
VNDQGDOHU�VnOHGHV�LQWH�JHQHUHUDU�³GHQ�NODVVLVND�GUHYHIIHNWHQ´��9L�KDU�RFNVn�QRWHUDW�DWW
UDSSRUWHULQJHQ�NULQJ�SROLWLVND�VNDQGDOHU�LQWH�InU�NRQVHNYHQVHU�L�OLND�VWRU�XWVWUlFNQLQJ�QX�VRP
I|UU��H[HPSHOYLV�DWW�SROLWLNHUQ�InU�DYJn��(WW�VnGDQW�PRGHUQW�H[HPSHO�lU +XVWYLVWHQ GlU
SDUWLOHGDUHQ�I|U�NULVWGHPRNUDWHUQD�(EED�%XVFK��VRP�KDU�HUNlQW�JURYW�I|UWDO��WURWV�GHW�VLWWHU
NYDU�Sn�VLQ�SRVW��'HQ�GUHYNXOWXU�VRP�YDULW�V\QRQ\PW�PHG�KLVWRULVND�SROLWLVND�JUDQVNQLQJDU�
H[LVWHUDU�QX�L�PLQGUH�XWVWUlFNQLQJ��0|MOLJHQ�Sn�JUXQG�DY�HWW�|NDW�WHPSR�L�PHGLHIO|GHW�RFK�DWW
GHW�EOLU�DOOW�VYnUDUH�DWW�FKRFND�HQ�SXEOLN��3ROLWLVND�JUDQVNQLQJDU�NDQ�GHVVXWRP�YDUD�LQYHFNODGH
RFK�VYnUEHJULSOLJD�I|U�JHPHQH�PDQ��WLOO�VNLOOQDG�IUnQ�H[HPSHOYLV�VHQVDWLRQVMRXUQDOLVWLN�VRP
EHU|U�NlQGLVDU��HOOHU�VQDEED�EOnOMXVQ\KHWHU�RFK�DQQDQ�PHU�DOOGDJOLJ�MRXUQDOLVWLN��)|OMDNWOLJHQ
EOLU�GHW�UHOHYDQW�DWW�VWlOOD�VLJ�IUnJDQ�RP�SROLWLVND�VNDQGDOHU�LGDJ�InU�OLND�VWRU�RIIHQWOLJ
XSSPlUNVDPKHW�VRP�I|U����nU�VHGDQ�

6WXGLHQ�IRNXVHUDU�Sn�GHW�SROLWLVND�PHGLHGUHYHWV�XWYHFNOLQJ�XU�HWW�PRGHUQW�SHUVSHNWLY��9L
NRPPHU�EODQG�DQQDW�WD�KlQV\Q�WLOO�GLJLWDOLVHULQJ�RFK�PHGLDOLVHULQJ�I|U�DWW�VHGDQ�NXQQD�GUD
HYHQWXHOOD�SDUDOOHOOHU�WLOO�YDG�GHVVD�DVSHNWHU�NDQ�KD�I|U�SnYHUNDQ�Sn�GHQ�MRXUQDOLVWLN�VRP�HQ
SROLWLVN�JUDQVNQLQJ�lU��'HWWD�JHQRPI|UV�JHQRP�HQ�MlPI|UHOVH�DY�UDSSRUWHULQJVRPInQJ�DY�HQ
GnWLGD�RFK�HQ�QXWLGD�SROLWLVN�VNDQGDO��'HW�ILQQV�DQOHGQLQJ�DWW�NULWLVHUD�WLGLJDUH�IRUVNQLQJ�Gn�GH
VWXGLHU�VRP�JMRUWV�RP�PHGLHGUHY�RIWD�nWHUNRPPHU�WLOO�VDPPD�SROLWLVND�GUHY��EODQG�DQGUD
7REOHURQHDIIlUHQ RFK -XKROW�VNDQGDOHQ��9L�VHU�RFNVn DWW�IRUVNQLQJVRPUnGHW�LQRP�SROLWLVND
GUHY�EULVWHU�L�DWW�VWXGHUD�PRGHUQD�GUHY��VRP�LQWUlIIDW�L�UHODWLY�QlUKHW��(Q�DQOHGQLQJ�WLOO�GHWWD
NDQ�YDUD�DWW�GHW�LQWH�I|UHNRPPLW�VlUVNLOW�PnQJD��HOOHU�DWW�GH�SROLWLVND�GUHYHQV�I|UIDUDQGH�KDU
I|UlQGUDWV��'HVVD�DVSHNWHU�YlFNHU�GHQ�KLWK|UDQGH�IUnJDQ�RP�GHW�PRGHUQD�SROLWLVND�GUHYHW�KDU
I|UlQGUDWV��'LJLWDOLVHULQJHQ�RFK�DQGUD�IDNWRUHU�VRP�NRPPLW�PHG�PHGLHODQGVNDSHWV
XWYHFNOLQJ�NDQ�K\SRWHWLVNW�VHWW�SnYHUND�GH�SROLWLVND�GUHYHQV�I|UHNRPVW�RFK�W\QJG��RFK�PHG
WDQNH�Sn�DWW�HWW�DY�MRXUQDOLVWLNHQV�KXYXGV\IWHQ�lU�DWW�JUDQVND�PDNWHQ�YRUH�GHW�GlUI|U�YlVHQWOLJW
DWW�IRUVND�SROLWLVND�JUDQVNQLQJDU�XWLIUnQ�GHQ�DVSHNWHQ�YL�YDOW�

*HQRP�DWW�XQGHUV|ND�KXU�SROLWLVND�PHGLHGUHY�RFK�VNDQGDOHU�WHU�VLJ�LGDJ��|NDU�I|UVWnHOVHQ�I|U

�



PRGHUQ�MRXUQDOLVWLN�L�UHODWLRQ�WLOO�GDJHQV�PHGLHVDPKlOOH��'HQQD�VWXGLH�NDQ�lYHQ�WLOOI|UD
NXQVNDS�WLOO�MRXUQDOLVWEUDQVFKHQ�JlOODQGH�JUDQVNQLQJDUV�OLYVOlQJG�RFK�EHW\GHOVH��6WXGLHQ
EHO\VHU�lYHQ�P|MOLJD�OLNKHWHU�HOOHU�VNLOOQDGHU�PHOODQ�GHW�SROLWLVND�PHGLHGUHYHWV�H[LVWHQV�XQGHU
HWW�GnWLGD�RFK�QXWLGD�PHGLHODQGVNDS�

�



��%DNJUXQG
,�GHWWD�DYVQLWW�UHGRJ|UV�JUXQGOLJ�IDNWD�RP�JUDQVNQLQJDUQD³3DUWLHUQDV�KHPOLJD�SHQJDU´�RFK
³9DOVWXJHUHSRUWDJHW´��GHWWD�I|U�DWW�W\GOLJJ|UD�KXU�GH�SURGXFHUDWV�RFK�YDG�GH�LQQHKnOOHU��,
GHWWD�DYVQLWW�SUHVHQWHUDV�lYHQ�FHQWUDO�LQIRUPDWLRQ�RP�YDOHW������RFK�������'HWWD�I|U�DWW�JH
EDNJUXQG�WLOO�KXU�YDOHQ�JLFN�WLOO�L�VDPEDQG�PHG�DWW�JUDQVNQLQJDUQD��9LGDUH�SUHVHQWHUDV�lYHQ
UHOHYDQW�LQIRUPDWLRQ�RP�RUJDQLVDWLRQVI|UlQGULQJDU�LQRP�79�RFK�UDGLR�I|U�DWW�I|UVWn�GHQ
XWYHFNOLQJ�VRP�KDU�VNHWW�XQGHU�nUHQ�

����*UDQVNQLQJDUQDV�EDNJUXQG
)|U�DWW�|ND�NlQQHGRP�RP�GH�WYn�SROLWLVND�JUDQVNQLQJDUQDV�OLNKHWHU�RFK�VNLOOQDGHU�EOLU�GHW
UHOHYDQW�DWW�GHOJH�YLVV�LQIRUPDWLRQ��%nGD�JUDQVNQLQJDUQD�lU�JHQRPI|UGD�DY�YHGHUWDJQD
JUDQVNQLQJVUHGDNWLRQHU��.DOOD�IDNWD�RFK�8SSGUDJ�JUDQVNQLQJ��*UDQVNQLQJDUQD�lU�SURGXFHUDGH
XQGHU�HQ�YDOU|UHOVH��RFK�SXEOLFHUDGH�HQ�NRUW�WLG�LQQDQ�YDOGDJHQ��0DQ�KDU�HQ�DYVLNW�RP�DWW
JUDQVND�SROLWLNHU�RFK�GHQ�PDNW�GH�EHVLWWHU�LQQDQ�QlVWD�PDQGDWSHULRG��%nGD�JUDQVNQLQJDUQD�lU
LQVSHODGH�PHG�GROG�NDPHUD�RFK�LQQHKnOOHU�KHPOLJD�VDPWDO��RFK�VDPWOLJD�SROLWLNHU�VRP�EOHY
DYVO|MDGH�NRQIURQWHUDGHV�RFNVn�L�DQVYDUVXWNUlYDQGH�LQWHUYMXHU� 9DOVWXJHUHSRUWDJHW NUHWVDU
NULQJ�NRPPXQDOD�SROLWLNHU�UXQW�RP�L�ODQGHW��PHGDQ 3DUWLHUQDV�KHPOLJD�SHQJDU LIUnJDVlWWHU
SROLWLNHU�Sn�ULNVQLYn��KHPPDK|UDQGH�L�VYHQVND�ULNVGDJHQ��$WW�JUDQVNQLQJDUQD�KDU�ROLND
JHRJUDILVNW�IRNXV�NDQ�NRPPD�DWW�SnYHUND�GHVV�UlFNYLGG�RFK�VSULGQLQJ��VDPW�YLONHQ�W\S�DY
SXEOLN�VRP�JUDQVNQLQJDUQD�ULNWDWV�WLOO�

����*UDQVNQLQJDUQD�RFK�YDOHQ������RFK�����
1HGDQ�SUHVHQWHUDV�GH�WYn�JUDQVNQLQJDUQD�PHU�GMXSJnHQGH�XWLIUnQ�SURJUDPEHVNULYQLQJ�DY
.DOOD�IDNWD�RP�3DUWLHUQDV�KHPOLJD�SHQJDU�VDPW�-RKDQVVRQV��������EHVNULYQLQJ�DY
9DOVWXJHUHSRUWDJHW�

������8SSGUDJ�JUDQVNQLQJ�±�9DOVWXJHUHSRUWDJHW
8SSGUDJ�JUDQVNQLQJ�SXEOLFHUDGH�VLQ�JUDQVNQLQJ�I\UD�GDJDU�LQQDQ�ULNVGDJVYDOHW�������'HW�lU
HQ�79�JUDQVNQLQJ�VRP�WLOO�VW|UVWD�GHO�VSHODGHV�LQ�PHG�GROG�NDPHUD��%HQJW�-RKDQVVRQ�
SURIHVVRU�YLG�-0*�Sn�LQVWLWXWLRQHQ�I|U�MRXUQDOLVWLN�RFK�PDVVNRPPXQLNDWLRQ�L�*|WHERUJ�
VNUHY�nU������ERNHQ�³(IWHU�9DOVWXJRUQD��6NDQGDOVWUDWHJLHU�RFK�PHGLHPDNW´��'lU�EHVNULYHU
KDQ�8SSGUDJ�JUDQVNQLQJV�UHSRUWDJH�VRP�I|OMDQGH�

³8QGHU�YDOU|UHOVHQ������UHVWH�UHSRUWUDUQD�-DQQH�-RVHIVVRQ�RFK�/DUV�*|UDQ�6YHQVVRQ�IUnQ
697�V�VDPKlOOVPDJDVLQ�8SSGUDJ�JUDQVNQLQJ�UXQW�L�GH�VYHQVND�NRPPXQHUQD��/DUV�*|UDQ
6YHQVVRQ�XSSWUlGGH�VRP�IUlPOLQJVILHQWOLJ�YlOMDUH�RFK�PHG�GROG�NDPHUD�ILOPDGHV�SROLWLNHUQDV
UHDNWLRQHU�L�YDOVWXJRUQD��5HVXOWDWHW�EOHY�HQ�VWRUP�DY�IUlPOLQJVILHQWOLJD�XWWDODQGHQ��1lU
SURJUDPPHW�VlQGHV�YDU�VYHQVN�YDOU|UHOVHKLVWRULDV�NDQVNH�VW|UVWD�SROLWLVND�VNDQGDO�HWW�IDNWXP�
0RGHUDWHUQDV�UHGDQ�GDODQGH�RSLQLRQVVLIIURU�ILFN�VLJ�HQ�H[WUD�VNMXWV�QHGnW�RFK�I|U�GH
VP\JILOPDGH�SROLWLNHUQD�EOHY�NRQVHNYHQVHUQD�L�PnQJD�IDOO�OnQJWJnHQGH��)OHUD�SROLWLNHU
DYJLFN�GLUHNW��DQGUD�XQGYHN�PHGLHRIIHQWOLJKHWHQ�RFK�YlJUDGH�DWW�NRPPHQWHUD�VLQD
XWWDODQGHQ��0HQ�GHW�IDQQV�RFNVn�SROLWLNHU�VRP�IRUWVDWWH�YDONDPSDQMHQ��QlVWDQ�VRP�LQJHW�KDGH
KlQW�´ �-RKDQVVRQ��������

�



������.DOOD�IDNWD�±�3DUWLHUQDV�KHPOLJD�SHQJDU
.DOOD�IDNWDV�JUDQVNQLQJ�SXEOLFHUDGHV�GU\JW�WUH�YHFNRU�LQQDQ�YDOHW�������'HWWD�lU�HQ
79�JUDQVNQLQJ�VRP�lU�SXEOLFHUDG�L�WYn�DYVQLWW�±�HQ�OlQJUH�GHO�GlU�PDQ�InU�VH�VMlOYDVWH
JUDQVNQLQJHQ��VDPW�HQ�NRUWDUH�GHO�GlU�PDQ�In�VH�SROLWLNHU�VWlOODV�WLOO�VYDUV��*UDQVNQLQJHQ
YDUYDV�PHG�LQVSHOQLQJDU�Sn�GROG�NDPHUD�RFK�KHPOLJD�VDPWDOVLQVSHOQLQJDU��%HVNULYQLQJHQ�I|U
YDG�JUDQVNQLQJHQ�KDQGODU�RP�lU�GLUHNW�FLWHUDG�IUnQ�79��V�HJQD�KHPVLGD�

³,�.DOOD�IDNWD�SURJUDPPHW�SXEOLFHUDV�KHPOLJD�LQVSHOQLQJDU�PHG�WRSSROLWLNHU�VRP�IXVNDU�PHG
HQ�NRUUXSWLRQVODJ��,QVSHOQLQJDUQD�DYVO|MDU�KXU�SROLWLNHUQD�NRPPHU�PHG�NUHDWLYD�O|VQLQJDU
I|U�DWW�NULQJJn�V\IWHW�PHG�ODJHQ��.DOOD�IDNWD�KDU�WDJLW�KMlOS�DY�WYn�DIIlUVPlQ�PHG�HQ�VWRU
I|UP|JHQKHW�I|U�DWW�WD�UHGD�Sn�YDG�SROLWLNHUQD�VlJHU�QlU�GH�HUEMXGV�PLOMRQEHORSS�IUnQ�HQ
JLYDUH�VRP�YLOO�YDUD�DQRQ\P�´ �79��.DOOD�IDNWD��������

������9DOHW�����
6NDQGDOHU��VWRUD�VRP�VPn��KDU�QlVWDQ�DOOWLG�YDULW�HQ�GHO�DY�VYHQVND�YDOU|UHOVHU��9DOU|UHOVHQ
�����KDQGODGH�QlVWDQ�LQJHQWLQJ�RP�SROLWLVND�DIIlUHU��PHQ�P\FNHW�NRP�DWW�KDQGOD�RP
LQWHJUDWLRQVIUnJRU�RFK�DWW�)RONSDUWLHW��)3���QXYDUDQGH�/LEHUDOHUQD��KDGH�JMRUW�HWW�XWVSHO�RP
LQI|UDQGH�DY�VSUnNWHVW��$VS��������(IWHU�GHWWD�RYlQWDGH�XWWDODQGH�UXVDGH�)RONSDUWLHW�XSSnW�L
RSLQLRQVPlWQLQJDUQD��(Q�GHO�VWlOOGH�VLJ�NULWLVND�WLOO�)RONSDUWLHWV�XWVSHO��RFK�UDVLVP�RFK
IUlPOLQJVILHQWOLJKHW�YDU�lPQHQ�VRP�NRP�DWW�GRPLQHUD�YDOU|UHOVHQ��'HWWD�LQWUHVVHUDGH�VLJ
8SSGUDJ�JUDQVNQLQJ�I|U��)UDPJnQJHQ�I|U�)RONSDUWLHW�YDU�REMHNWLYW�VHWW�LQWH�Vn�VWRU�VRP
PHGLHUQD�SnYLVDGH��PHQ�IUDPJnQJ�L�RSLQLRQ�JHU�IUDPJnQJ�L�PHGLHUQD��$VS�������

0HGLHUQD�EHK|YGH�HQ�I|UNODULQJ�WLOO�)3�V�IUDPJnQJ�RFK�GXEEDGH�GlUI|U�GHQ�LQQDQ�NULWLVHUDGH
SDUWLOHGDUHQ�/DUV�/HLMRQERUJ�WLOO�/HMRQNXQJHQ��HWW�W\GOLJW�H[HPSHO�Sn�SHUVRQLILHULQJ�DY
SROLWLNHQ��3HUVRQLILHULQJHQ�LQQHElU�LGHQWLILNDWLRQ�PHG�SHUVRQHQ�L�IUnJD�P|MOLJJ|UV��+HUQHV�
�������1lU�ELOGHQ�DY�/HLMRQERUJ�RFK�)3�HWDEOHUDGHV�VRP�YDOHWV�YLQQDUH��IDQQV�GHW�LQJHQWLQJ
VRP�NRP�DWW�UXEED�GHQ�PHGLHELOGHQ��6DNSROLWLN�L�NRPELQDWLRQ�PHG�PHGLHORJLN�GUHY�GHVVD
IUDPJnQJDU� 6SUnNWHVW�YDU�IUnQ�E|UMDQ�HWW�PRGHUDW I|UVODJ�VRP�ILFN�HWW�EHW\GOLJW�PLQGUH
JHQRPEURWW�lQ�QlU�)3�OD�IUDP�GHW� )|UNODULQJ�WLOO GHWWD�lU�DWW�GHW�NlQGHV�PHU�YlQWDW��EnGH�DY
RSLQLRQ�RFK�DY�PHGLHU��DWW�HQ�PRGHUDWOHGDUH�DWW�I|UHVOn�QnJRW�VnGDQW��'lU�OLJJHU�VSUnNWHVW�L
OLQMH�PHG�GH�I|UYlQWDGH��WLOOVNLOOQDG�IUnQ�)3�V�VLWXDWLRQ�Gn�GHW�EOHY�HWW�EURWW�PRW�GHW
I|UYlQWDGH��0RGHUDWHUQD�JLFN�GnOLJW�L�RSLQLRQ�RFK�EOHY�GHVVXWRP�WLGLJW�VWlPSODGH�L�PHGLD
VRP�YDOHWV�I|UORUDUH��'HQ����VHSWHPEHU��IHP�GDJDU�LQQDQ�YDOHW�������I|UlQGUDGHV�DOOW��3n
ElVWD�VlQGQLQJVWLG�PHOODQ���±���L�697���PHG�|YHU�HQ�PLOMRQ�WLWWDUH��VlQGHV�8SSGUDJ
JUDQVNQLQJ�RP�YDOVWXJRUQD��5HSRUWDJHW�ILFN�VW|UUH�JHQRPVODJ�L�HWHUPHGLHUQD�lQ�L�SUHVVHQ��'HW
YDU�IUlPVW�0RGHUDWHUQD�VRP�GHEDWWHQ�KDQGODGH�RP��0RGHUDWHUQD�WDSSDGH�WUH�SURFHQW�GH�VLVWD
GDJDUQD�LQQDQ�YDOHW��PHQ�YDUNHQ�WLOO�)RONSDUWLHW�HOOHU�.ULVWGHPRNUDWHUQD��)|UNODULQJHQ�EOHY
DWW�0RGHUDWHUQD�WDSSDGH�YlOMDUH�WLOO�´VRIIDQ´��DOOWVn�DWW�PlQQLVNRU�YDOGH�DWW�LQWH�Jn�RFK�U|VWD
�-RKDQVVRQ���������(IWHU�YDOGDJHQ�GHQ����H�VHSWHPEHU������VWRG�6YHULJH�PHG�HQ
VRFLDOGHPRNUDWLVN�UHJHULQJ��0RGHUDWHUQD�VOXWDGH�Sn�������SURFHQW�DY�U|VWHUQD��RFK
)RONSDUWLHW�������SURFHQW��9DOP\QGLJKHWHQ��������

�



������9DOHW�����
8QGHU�YDOHW�nU������JDY�1RYXV�697�XW�RSLQLRQVPlWQLQJDU�YDUMH�GDJ��'HVVD�YlOMDUEDURPHWUDU�
GHW�YLOO�VlJD��KXU�GHW�VYHQVND�IRONHW�KDGH�U|VWDW�RP�GHW�YRUH�YDO�LGDJ��VnJ�DQQRUOXQGD�XW�GDJ
I|U�GDJ��'HW�JLFN�DWW�VH�HQ�U|G�WUnG�L�YlOMDUEDURPHWUDUQD�PHOODQ�PnQDGHUQD�MXOL�WLOO�DXJXVWL�RFK
DXJXVWL�WLOO�VHSWHPEHU��'H�WYn�VW|UVWD�SDUWLHUQD�JLFN�IUnQ�DWW�YDUD�6RFLDOGHPRNUDWHUQD�I|OMW�DY
0RGHUDWHUQD��WLOO�DWW�L�DXJXVWL�WLOO�VHSWHPEHU�EOL�6RFLDOGHPRNUDWHUQD�VRP�IRUWVDWW�VW|UVWD�SDUWL
I|OMW�DY�6YHULJHGHPRNUDWHUQD��%nGH�0RGHUDWHUQD�RFK�6RFLDOGHPRNUDWHUQD�WDSSDGH�VW|G�L
YlOMDUEDURPHWHUQ�XQGHU�RSLQLRQVVLIIURUQDV�JnQJ��PHGDQ�6YHULJHGHPRNUDWHUQDV�YlOMDUVW|G
|NDGH��1RYXV�697��������

'H�WUH�VLVWD�YHFNRUQD�LQQDQ�YDOHW�SHQGODGH�GHW�K|JUD�EORFNHW��0RGHUDWHUQD�
6YHULJHGHPRNUDWHUQD��.ULVWGHPRNUDWHUQD�RFK�/LEHUDOHUQD��RFK�GHW�YlQVWUD�EORFNHW
�6RFLDOGHPRNUDWHUQD��&HQWHUSDUWLHW��9lQVWHUSDUWLHW�RFK�0LOM|SDUWLHW��L�YLONHW�EORFN�VRP�KDGH
K|JVW�YlOMDUVW|G��'HW�YlQVWUD�EORFNHW�YDULHUDGH�DOOWLIUnQ������SURFHQW�L�YlOMDUVW|G�WLOO�����
SURFHQW��7Yn�GDJDU�LQQDQ�YDOHW��GHQ�QLRQGH�VHSWHPEHU�KDGH�YlQVWUD�EORFNHW�HQOLJW
PlWQLQJDUQD�HWW�YlOMDUVW|G�Sn������SURFHQW��'HW�K|JUD�EORFNHWV�YlOMDUVW|G�VNLIWDGH�L
EDURPHWHUQ�DOOW�HPHOODQ������SURFHQW�WLOO������SURFHQW��7Yn�GDJDU�LQQDQ�YDOHW�KDGH�GHW�K|JUD
EORFNHW�HQOLJW�1RYXV�697V�YlOMDUEDURPHWHU������SURFHQW��697��������

'HW�NDQ�DQWDV�DWW�.DOOD�IDNWDV�SROLWLVND�JUDQVNQLQJ�VRP�VOlSSWHV�GHQ����H�DXJXVWL�����GDJDU
LQQDQ�YDOHW��LQWH�KDGH�HQ�EHW\GDQGH�LQYHUNDQ�Sn�YDOUHVXOWDWHW�nU�������,�JUDQVNQLQJVDYVQLWWHW
K|U�RFK�VHU�PDQ�IOHUWDOHW�SROLWLNHU�I|UV|ND�NULQJJn�HQ�NRUUXSWLRQVODJ��(Q�DY�GHVVD�lU
/LEHUDOHUQDV�/LVD�)OLQWK��VRP�lU�OLEHUDO�SROLWLNHU�L�/DQGVNURQD�RFK�QDWLRQHOOW�DQVYDULJ�I|U
VWUDWHJLVNW�OHGQLQJVVW|G��,�HQ�KHPOLJ�WHOHIRQLQVSHOQLQJ�WDODU�KRQ�RP�KXU�YLNWLJW�GHW�lU�DWW
LQIRUPDWLRQHQ�RP�SDUWLHWV�I|UV|N�WLOO�DWW�NULQJJn�ODJHQ�LQWH�NRPPHU�XW��+RQ�VlJHU��³GHW�VNXOOH
NXQQD�In�YlOGLJW�VWRUD�NRQVHNYHQVHU��9L�KDU�MX�LQWH�ULNWLJW�QnJUD�PDUJLQDOHU�L�WURYlUGLJKHW�
XWDQ�RP�GHW�NRP�XW�HQ�DUWLNHO�RP�GHWWD�PLWW�L�EULQQDQGH�YDOU|UHOVH�RFK�YL�PLVVDU
ULNVGDJVVSlUUHQ�VNXOOH�MDJ�DOGULJ�I|UOnWD�PLJ�VMlOY´���.DOOD�IDNWD���������'HWWD�lU�HWW�H[HPSHO
RFK�HQ�I|UVWlUNQLQJ�RP�WURQ�DWW�JUDQVNQLQJHQ�LQWH�KDGH�HQ�VWRU�EHW\GHOVH�I|U�YDOUHVXOWDWHW��Gn
/LEHUDOHUQD�IRUWVDWW�K|OO�VLQ�SODWV�|YHU�ULNVGDJVVSlUUHQ�VRP�lU���SURFHQW��,�YDOHW������KDGH
ILFN�/LEHUDOHUQD������SURFHQW�DY�U|VWHUQD��9DOP\QGLJKHWHQ���������'HWWD�MlPI|UW�PHG�GHUDV
YDOUHVXOWDW�������GlU�GH�ILFN������SURFHQW��9DOP\QGLJKHWHQ��������

����2UJDQLVDWLRQVI|UlQGULQJDU�79�RFK�UDGLR
cU������JHQRPI|UGHV�VWRUD�I|UlQGULQJDU�LQRP�697��'H�WLGLJDUH�ULYDOLVHUDQGH
Q\KHWVUHGDNWLRQHUQD�5DSSRUW��697���RFK�$NWXHOOW��697���VORJV�LKRS�HIWHU�HQ�VWRU
Q\KHWVXWUHGQLQJ�JMRUG�DY�697��'HQQD�VDPPDQVODJQLQJ�UHVXOWHUDGH�L�DWW�VlQGQLQJDUQD�EOHY
IlUUH�RFK�DWW�VDPPD�UHGDNWLRQ�VNDSDGH�EnGD�SURJUDPPHQ��5DSSRUW�NRP�DWW�EOL�GHW�NRUWIDWWDGH
SURJUDPPHW�RFK�$NWXHOOW�ILFN�HWW�VW|UUH�IRNXV�Sn�DQDO\V�RFK�I|UGMXSQLQJ��-RXUQDOLVWHQ��������

/LNDVn�JMRUGH�6YHULJHV�5DGLR�PHOODQ�����������HQ�HJHQ�LQWHUQ�Q\KHWVXWUHGQLQJ��'HQQD�OHGGH
IUDP�WLOO�HQ�RPRUJDQLVHULQJ�RFK�VNXOOH�UHVXOWHUD�L�EODQG�DQQDW�HWW�EUHGDUH�Q\KHWVXWEXG�
SURILOHUDGH�Q\KHWHU�WLOO�ROLND�UHGDNWLRQHU��|NDGH�UHVXUVHU�RFK�NUDIW�WLOO�DJHQGDVlWWDQGH�SXEOLND

��



VlQGQLQJDU�RFK�DWW�(NRW�ULNWDGH�UHVXUVHU�WLOO�GH�PHVW�SXEOLND�VlQGQLQJDUQD��6YHULJHV�5DGLR�
������

����-RXUQDOLVWLN�EDNRP�EHWDOYlJJDU
,�6YHULJH�YDU�WLGQLQJDU�VRP�'1��6YHQVND�'DJEODGHW��6\GVYHQVNDQ�RFK�IOHUWDOHW�ORNDOD
ODQGVRUWVWLGQLQJDU�VQDEED�PHG�DWW�DGRSWHUD�NRQFHSWHW�EHWDOYlJJDU��'HQ�I|UVWD�EHWDOYlJJHQ
LQI|UGHV�Sn�'DJHQV�1\KHWHUV�KHPVLGD�RPNULQJ�nU�������IUDP�WLOOV�GHVV�YDU�DOOD�SXEOLNDWLRQHU
Sn�KHPVLGDQ�|SSQD��0HG�WLGHQ�KDU�EHWDOYlJJDUQD�VXFFHVVLYW�XWYHFNODWV�RFK�XW|NDWV�YLONHW�L�VLQ
WXU�KDU�OHWW�WLOO�DWW�YLVVD�DUWLNODU�IUnQ�WLGLJDUH�lQ������LGDJ�lU�OnVWD��$��.DOOHQEHUJ��SHUVRQOLJ
NRPPXQLNDWLRQ�����1RYHPEHU��������$IWRQEODGHW�LQI|UGH�VLQ�I|UVWD�EHWDOYlJJ�nU�������0�
6FKRUL��SHUVRQOLJ�NRPPXQLNDWLRQ�����1RYHPEHU��������([SUHVVHQ�LQI|UGH�GlUHPRW�LQWH�VLQD
I|UVWD�EHWDOYlJJDU�I|UHQV�nU�������-��2GODQGHU��SHUVRQOLJ�NRPPXQLNDWLRQ�����1RYHPEHU
��������6M¡YDDJ��������WLWWDGH�QlUPDUH�Sn�WUH�VWRUD�QRUVND�WLGQLQJDU�I|U�DWW�XWOlVD�YLONHQ�W\S
DY�PDWHULDO�VRP�RIWD�KDPQDGH�EDNRP�EHWDOYlJJ��+RQ�NRP�IUDP�WLOO�DWW�Q\KHWHU�RP�HNRQRPL�
SROLWLN��VRFLDOD�IUnJRU�RFK�NXOWXU�RIWD�KDPQDGH�EDNRP�EHWDOYlJJ��+RQ�I|UNODUDU�VLQ�XSSWlFNW
JHQRP�SnVWnHQGHW�DWW�GHVVD�W\SHU�DY�Q\KHWHU�RIWDVW�lU�UHVXUV��RFK�WLGVNUlYDQGH��RFK�JHQRP�DWW
VlWWD�GHVVD�Q\KHWHU�EDNRP�EHWDOYlJJ�VN\GGDU�PDQ�YlUGHW�DY�VnGDQ�NUlYDQGH�MRXUQDOLVWLN�
9LGDUH�NRP�6M¡YDDJ��������V����IUDP�WLOO�DWW�PDWHULDO�VRP�LQWH�YDU�VNDSDW�DY�GHQ�HJQD
UHGDNWLRQHQ��Q\KHWVWHOHJUDP��YLGHRV�HOOHU�IRUPHU�DY�SUHVVXWVNLFN��YDU�|SSHW�I|U�DOOD��PHGDQ
MRXUQDOLVWLN��DQDO\VHU��UHSRUWDJH�HOOHU�OLNQDQGH��VNDSDW�DY�UHGDNWLRQHUQDV�HJQD�UHSRUWUDU
KDPQDGH�EDNRP�EHWDOYlJJ�

����8WYHFNOLQJ�L�ROLND�PHGLHUV�WUDILN�|YHU�WLG
7UDGLWLRQHOO�GDJVSUHVV��UDGLR�RFK�79�KDU�XQGHU�OnQJ�WLG�YDULW�VYHQVND�IRONHWV�KXYXGNlOOD�I|U
LQIRUPDWLRQ��'HW�ILQQV�HQ�W\GOLJ�I|UlQGULQJ�VRP�VNHWW�|YHU�GH�VHQDVWH�GHFHQQLHUQD�VRP�YLVDU
Sn�DWW�VYHQVND�IRONHW�U|U�VLJ�DOOWPHU�ERUW�IUnQ�SDSSHU�RFK�WDEOnQ\KHWHU�WLOO�GH�GLJLWDOD�PHGLHUQD
�0\QGLJKHWHQ�I|U�SUHVV��UDGLR�RFK�79���������'DJVSUHVVHQ�RFK�3XEOLF�6HUYLFH�VRP�HQ�JnQJ
YDU�GH�GRPLQHUDQGH�Q\KHWVI|UPHGODUQD�KDU�InWW�NRQNXUUHQV��(Q�DY�GH�VW|UUH�I|UlQGULQJDUQD�L
VYHQVNDUQDV�PHGLHDQYlQGQLQJ�lU�L�GDJVSUHVVHQ��6LIIURU�IUnQ�0\QGLJKHWHQ�I|U�SUHVV��UDGLR�RFK
79��0357��������YLVDU�Sn�DWW�XQGHU�WLGVSHULRGHQ�����������KDU�DQGHOHQ�NYlOOVWLGQLQJVOlVDUH
�SDSSHU��PLQVNDW�IUnQ����SURFHQW�WLOO�HQGDVW���SURFHQW��(Q�PDUNDQW�VNLOOQDG�RP�PDQ�MlPI|U
PHG�WUDILN|NQLQJHQ�DY�NYlOOVWLGQLQJDUQDV�VDMWHU�VRP�JnWW�IUnQ���SURFHQW�nU������WLOO�DWW�QX
OLJJD�Sn�UXQW����SURFHQW�

6DPPD�UDSSRUW�IUnQ�0357�YLVDU�RFNVn�HQ�PLQVNQLQJ�DY�OlVDUH�DY�PRUJRQWLGQLQJDUQDV
I\VLVND�XSSODJRU��GRFN�VNHU�GHQ�PHVW�SnWDJOLJD�PLQVNQLQJHQ�XQGHU������WDOHW��7RWDOW�VHWW�KDU
JUXSSHQ�VRP�OlVHU�I\VLVND�XSSODJRU�DY�PRUJRQWLGQLQJDU�KDOYHUDWV�XQGHU�GHW�VHQDVWH
GHFHQQLHW��%U\WSXQNWHQ�L�WLGHQ�GlU�ZHEEOlVDUH�JLFN�RP�OlVDUH�DY�I\VLVND�XSSODJRU�NRP
GlUPHG�VHQDUH�I|U�PRUJRQWLGQLQJDUQD�lQ�I|U�NYlOOVWLGQLQJDUQD�

bYHQ�QDWLRQHOOD�RFK�ORNDOD�UDGLR�RFK�79�Q\KHWVVlQGQLQJDU�KDU�VHWW�HQ�QHGJnQJ�L�WLWWDUH�|YHU
GH�VHQDVWH����nUHQ��IUlPVW�XQGHU������WDOHW��lYHQ�RP�GHQ�LQWH�lU�OLND�DQPlUNQLQJVYlUG��7LOO
H[HPSHO�XSSJDY����SURFHQW�DY�EHIRONQLQJHQ������DWW�GH�WRJ�GHO�DY�ORNDOQ\KHWHU�L�UDGLR�RFK
79�PLQVW�WUH�GDJDU�L�YHFNDQ�PHGDQ�nU������OnJ�DQWDOHW�Sn����SURFHQW��6HWW�WLOO�QDWLRQHOOD

��



VlQGQLQJDU�VWRG�697��79��RFK�65�I|U����SURFHQW�nU������RFK����SURFHQW�������0357�
������

7DEHOO�������6YHULJHV�WUH�VW|UVWD�Q\KHWVWLGQLQJDU��XSSODJRU�OlVDUDQWDO�I\VLVND�WLGQLQJDU
�����������

cU 7LGQLQJ /lVDUDQWDO�I\VLVND
XSSODJRU

���� 'DJHQV�1\KHWHU �������

���� $IWRQEODGHW ���������

���� ([SUHVVHQ��LQNO��*7�	
.Y3�

���������

cU 7LGQLQJ /lVDUDQWDO�I\VLVND
XSSODJRU

0LQVNQLQJ��SURFHQW�

���� 'DJHQV�1\KHWHU ������� ����

���� $IWRQEODGHW ������� ����

���� ([SUHVVHQ��LQNO��*7�	
.Y3�

������� ����

.RPPHQWDU� 6WDWLVWLN�IUnQ�1RUGLFRP

7DEHOO������7UH�VW|UVWD�79�NDQDOHUQD��UlFNYLGG�WLOO�KXVKnOO�L�6YHULJH�YLD�79�DSSDUDW
�����������

cU 79�NDQDO 5lFNYLGG�KXVKnOO
�SURFHQW�

���� 697� ���

���� 697� ���

���� 79� ���

cU 79�NDQDO 5lFNYLGG�KXVKnOO
�SURFHQW�

0LQVNQLQJ��SURFHQW�

���� 697� ��� ���

���� 697� ��� ���

���� 79� ��� ���

.RPPHQWDU� 6WDWLVWLN�IUnQ�1RUGLFRP�

��



7DEHOO������5DGLRQV�GDJOLJD�UlFNYLGG�L�GH�WUH�VW|UVWD�NDQDOHUQD�YDU�VRP�I|OMDQGH
�����������

cU 5DGLR 'DJOLJ�UlFNYLGG

���� 65�3� ���

���� 65�3� ���

���� 65�3� ���

cU 5DGLR 'DJOLJ�UlFNYLGG 0LQVNQLQJ�gNQLQJ
�SURFHQW�

���� 65�3� ��� ���

���� 65�3� ��� ���

���� 5,;�)0 ���

.RPPHQWDU� 6WDWLVWLN�IUnQ�1RUGLFRP�

��



��7LGLJDUH�IRUVNQLQJ�RFK�WHRUL
,�GHWWD�DYVQLWW�SUHVHQWHUDV�WLGLJDUH�IRUVNQLQJ�VRP�DYVHU�JH�GMXSDUH�NXQVNDS�L�lPQHQD
PHGLDGUHY�RFK�PHGLHODQGVNDSHWV�XWYHFNOLQJ��,�VDPEDQG�PHG�WLGLJDUH�IRUVNQLQJ�SUHVHQWHUDV
lYHQ�GH�WHRULHU�RP�NULWHULHU�I|U�GUHY�RFK�PHGLDOLVHULQJ�VRP�WLOOVDPPDQV�ELOGDU�GHW�WHRUHWLVND
UDPYHUNHW�I|U�GHQQD�XSSVDWV��)|U�DWW�W\GOLJW�NXQQD�VNLOMD�Sn�EHJUHSSHQ�VNDQGDO�RFK�GUHY
UHGRJ|U�I|OMDQGH�DYVQLWW�VNLOOQDGHQ�PHOODQ�GHVVD��9LGDUH�UHGRJ|UV�I|U�GHW�SROLWLVND
PHGLHGUHYHW��YLONHW�lU�GHQ�W\SHQ�DY�PHGLHGUHY�VRP�XSSVDWVHQ�DQDO\VHUDU��9L�JnU�LQ�L�YLOND
PHNDQLVPHU�RFK�IDNWRUHU�VRP�VSHODU�LQ�L�MXVW�GUHY��VDPW�KXU�GUHYHWV�IUDPWLG�NDQ�NRPPD�DWW�VH
XW�

'HW�VNLOMHU����nU�PHOODQ�GH�YDOGD�JUDQVNQLQJDUQD�VRP�XSSVDWVHQ�lPQDU�XQGHUV|ND��)|U�DWW
I|UVWn�YDG�VRP�SnYHUNDU�GHQ�SROLWLVND�JUDQVNQLQJHQV�H[LVWHQV�XQGHU�ROLND�WLGVHSRNHU�VHU�YL�WLOO
PHGLHODQGVNDSHWV�XWYHFNOLQJ��'lUHIWHU�UHGRJ|UV�GHW�I|U�GH�WYn�WHRULHU��PHGLDOLVHULQJ�RFK
NULWHULHU�I|U�GUHY��VRP�GHW�XSSVDWVHQV�WHRUHWLVND�UDPYHUNHW�NRPPHU�DWW�XWJn�LIUnQ�

)|U�DWW�NXQQD�W\GD�YDUI|U�UDSSRUWHULQJVRPInQJHW�VnJ�XW�VRP�GHW�JMRUGH�I|U�9DOVWXJHUHSRUWDJHW
RFK�3DUWLHUQDV�KHPOLJD�SHQJDU��VDPW�GLVNXWHUD�NULQJ�YLOND�IDNWRUHU�VRP�ELGUDJLW�WLOO
UDSSRUWHULQJVRPInQJHW��KDU�YL�YDOW�DWW�IRNXVHUD�Sn�WHRULHU�RP�NULWHULHU�I|U�GUHY�RFK
PHGLDOLVHULQJ�VRP�I|UNODULQJVYHUNW\J��'HVVD�WHRULHU�XWJ|U�GHW�WHRUHWLVND�UDPYHUNHW�I|U�GHQQD
XSSVDWV�

����%HJUHSSHQ�VNDQGDO�RFK�GUHY

)|U�DWW�W\GOLJJ|UD�VNLOOQDGHQ�PHOODQ�YDG�VRP�VNLOMHU�VNDQGDOHQ�RFK�GUHYHW�NDQ�PDQ�VlJD�DWW
VNDQGDOHQ�lU�GHQ�XWO|VDQGH�KlQGHOVHQ�WLOO�DWW�HWW�PHGLHGUHY�XSSVWnU��)|U�DWW�HQ�KlQGHOVH�VNDOO
EOL�HQ�VNDQGDOHQ�EHK|YHU�GHQ�XSSI\OOD�HQ�YLVV�QLYn�DY�VHQVDWLRQ��*HPHQVDPW�I|U�GH�Q\KHWHU
VRP�EOLU�VNDQGDOHU�lU�DWW�GHW�KDQGODU�RP�DYYLNHOVHU�IUnQ�QRUPDOD�I|UKnOODQGHQ�GlU�DNW|UHQ
NRPPHU�DWW�EOL�NULWLVHUDG��$OOHUQ�HW��DO��������6NDQGDOMRXUQDOLVWLN�VDPVSHODU�GlUPHG�Sn
PnQJD�SODQ�PHG�GH�MRXUQDOLVWLVND�EHUlWWDUWHNQLNHUQD�VRP�EHWRQDV�L�WHRULQ�RP�PHGLDOLVHULQJ�
LQWH�PLQVW�LQWHQVLILHULQJ��SHUVRQLILHULQJ�RFK�SRODULVHULQJ��6NDQGDOHU�KDU�GlUPHG�L�UHJHO�HWW
K|JW�Q\KHWVYlUGH�UHGDQ�IUnQ�E|UMDQ��1RUG��������

(Q�VNDQGDO�EOLU�L�VLQ�WXU�XSSPlUNVDPPDG�DY�PHGLHUQD��2P�PHGLD�ILQQHU�DWW�Q\KHWHQ�YlFNHU
HWW�VWRUW�LQWUHVVH�KRV�SXEOLNHQ��lU�GHW�PHG�VWRU�VDQQROLNKHW�Vn�DWW�PHGLD�IRUWVlWWHU�UDSSRUWHUD
RP�VNDQGDOHQ�RFK�GHVV�KlQGHOVHXWYHFNOLQJHQ��(WW�YDQOLJW�WHPD�L�HWW�VNDQGDOI|UORSS�lU�DWW�ROLND
UHGDNWLRQHU�RNULWLVNW�UDSSRUWHUDU�RP�KlQGHOVHQ�Sn�HWW�OLNDUWDW�VlWW��2P�GHW�Gn�XSSVWnU�HQ
LQWHQVLY�EHYDNQLQJ�RFK�HQ�JHPHQVDP�IRNXVHULQJ�IUnQ�PnQJD�ROLND�UHGDNWLRQHU�NDQ�GHWWD
JHQHUHUD�HQ�HQW\GLJ�ELOG�DY�VNDQGDOHQ�RFK�GHW�lU�I|UVW�Gn�PDQ�NDQ�WDOD�RP�DWW�VNDQGDOHQ�JnWW
|YHU�RFK�EOLYLW�HWW�GUHY��1RUG���������6DPPDQIDWWQLQJVYLV�NDQ�PDQ�VlJD�DWW�DOOD�GUHY�WDU�IRUP
XU�VNDQGDOHU�PHQ�DOOD�VNDQGDOHU�EOLU�LQWH�WLOO�GUHY��

��



����'HW�SROLWLVND�PHGLHGUHYHW
0HGLHGUHYHW�lU�HWW�IHQRPHQ�VRP�KDQGODU�RP�QlU�HQ�KlQGHOVH�VRP�lU�VNDQGDORPVXVDG�InU
PDVVLY�XSSPlUNVDPKHW�L�PHGLD��RIWD�PHG�HOLWSHUVRQHU�HOOHU�PDNWKDYDUH�VRP�KXYXGSHUVRQ��3n
PnQJD�VlWW�lU�³PHGLDGUHY´�GHQ�XOWLPDWD�PnWWVWRFNHQ�I|U�YDG�HQ�VNDQGDO�NDQ�NRPPD�DWW�EOL�
0HGLHGUHY�KDU�LGDJ�EOLYLW�V\QRQ\PW�PHG�HQ�W\S�DY�PHGLHEHYDNQLQJ�VRP�lU�´RPIDWWDQGH�
NULWLVN�PHQ�HQVLGLJ�RFK�ElU�SUlJHOQ�DY�HQ�NDPSDQM´��3ROODFN�������V�����6MlOYDVWH�RUGHW
³GUHY´�KlUVWDPPDU�IUnQ�HQ�MDNWWHUP�GlU�PlQQLVNRU�RFK�MDNWKXQGDU�GUHY�YLOWHW�PRW�MlJDUQD�
'HQ�PRGHUQD�WDSSQLQJHQ�NDQ�VHV�VRP�HQ�PHWDIRU�DY�GHWWD��GlU�MRXUQDOLVWHU�RFK�PHGLHU�GULYHU
HQ�VWRU\�GlU�HQVNLOGD�SHUVRQHU�NDQ�XSSIDWWDV�EOL�MDJDGH��3ROODFN��������

0DQ�EUXNDU�WDOD�RP�DWW�PHGLHGUHY�lU�L�HWW�VDPVSHO�PHOODQ�ROLND�DNW|UHU��'H�VRP�LQYROYHUDU�VLJ
L�GUHYHW��UHGDNWLRQHU��NlOORU�RFK�MRXUQDOLVWHU��VSHODU�DOOD�HQ�YlVHQWOLJ�UROO�L�KXUXYLGD�HWW�GUHY
DUWDU�VLJ�HOOHU�LQWH��.lOORUQD�EOLU�GH�VRP�I|UVHU�MRXUQDOLVWHUQD�PHG�LQIRUPDWLRQ��RFK
UHGDNWLRQHUQD�VSULGHU�RUGHW�YLGDUH��,�GHQQD�SURFHVV�EOLU�GHW�PHGLHUQD�VRP�DYJ|U�KXU�PDQ
JHVWDOWDU�GUDPDW��VDPW�DYJ|U�YLOND�DNW|UHU�VRP�InU�GHOWD�RFK�KXU�P\FNHW��'HW�ILQQV�RFNVn
VNLOGD�PHQLQJDU�NULQJ�KXUXYLGD�HQ�Q\KHW�VND�NODVVDV�VRP�HWW�GUHY��RFK�L�VnGDQD�IDOO�L�YLONHW
VNHGH��6WXGLHU�VRP�JMRUWV�|YHU�IOHUD�GHFHQQLHU�DY�VWRUD�QDWLRQHOOD�SROLWLVND�VNDQGDOHU�IDVWVOnU
DWW�GUHY�DOOWLG�YDUDU�L�PLQVW�IHP�GDJDU�L�VWUlFN��VDPW�DWW�GH�UDSSRUWHUDV�RP�L�PLQVW�WYn�VWRUD
WLGQLQJDU��$OOHUQ�HW�DO��������

1lU�IRUVNDUH�XQGHUV|NW�YLOND�SROLWLNHU�VRP�EOLU�REMHNW�I|U�PHGLHUDGH�VNDQGDOHU�IUDPJnU�GHW�DWW
GHW�RIWD�JlOOHU�K|JW�XSSVDWWD�SROLWLNHU�PHG�PLQLVWHUSRVWHU�L�UHJHULQJHQ��'HWWD�UHVXOWDW�lU�LQWH
VlUVNLOW�I|UYnQDQGH�HIWHUVRP�GH�PHG�EHW\GHOVHIXOOD�UHJHULQJVXSSGUDJ�lU�XQGHU�VWlQGLJ
PHGLHEHYDNQLQJ��VDPW�I|UYlQWDV�OHYD�XSS�WLOO�HWW�P\FNHW�DQVYDUVIXOOW�XSSGUDJ��,�RFK�PHG
GHVVD�IDNWRUHU�DQVHV�GHW�lYHQ�ILQQDV�HWW�Q\KHWVYlUGH�RFK�DOOPlQLQWUHVVH�L�DWW�UDSSRUWHUD�RP
PDNWKDYDUH��6NDQGDOHU�VRP�EHU|U�SROLWLNHU�Sn�UHJHULQJVSRVWHU�XSSVWnU�IUlPVW�L�VDPEDQG�PHG
SROLWLVND�KlQGHOVHU��VQDUDUH�lQ�SULYDWD�KlQGHOVHU��'RFN�VHU�PDQ�HWW�P|QVWHUVNLIWH�L�VNDQGDOHU
NRSSODGH�WLOO�SROLWLNHU�XWDQI|U�UHJHULQJVSRVLWLRQ��,�GHVVD�IDOO�NDQ�VNDQGDOHQ�OLNYlO�YDUD
NRSSODGH�WLOO�GHQ�SULYDWD�RFK�SROLWLVND�VIlUHQ��$OOHUQ�HW��DO�������V����������.RQVHNYHQVHUQD
DY�HQ�SROLWLVN�VNDQGDO�NDQ�EOL�DWW�SROLWLNHUQ�DQWLQJHQ�DYJnU��PHQ�GHW�NDQ�OLNYlO�P\QQD�XW�L�DWW
SROLWLNHUQ�VLWWHU�NYDU�Sn�VLQ�SRVLWLRQ��1lPQYlUW�lU�GHW�DWW��HQOLJW�$OOHUQ�HW�DO���������YDU
6YHULJH�GHW�ODQG�L�1RUGHQ�VRP�KDGH�K|JVWD�DQWDOHW�SROLWLVND�VNDQGDOHUQD��PHQ�RFNVn�GlU
SROLWLNHU�InWW�EHKnOOD�VLQD�SRVWHU��'HWWD�IHQRPHQ�NDQ�I|UNODUDV�JHQRP�DQWDJDQGHW�DWW�GHW�YDU
UHODWLYW�YDUGDJOLJD�RFK�LFNH�QRUP|YHUVNULGDQGH�VNDQGDOHU��$OOHUQ��HW�DO�������V��������

)|U�DWW�HWW�SROLWLVNW�PHGLHGUHY�VND�XSSVWn�EHK|YV�GHW�HQ�XWO|VDQGH�IDNWRU��HQ�SROLWLVN�VNDQGDO�
'HQ�PHVW�I|UHNRPPDQGH�W\SHQ�DY�SROLWLVND�VNDQGDOHU�lU�DY�HNRQRPLVN�NDUDNWlU��SHUVRQOLJ
NDUDNWlU�GlU�PDQ�V\QDW�HWW�RDFFHSWDEHOW�EHWHHQGH��HOOHU�PDNWPLVVEUXN��*lOODQGH�MXVW
HNRQRPLVND�VNDQGDOHU�lU�GHW�VlOODQ�GHQ�IDNWLVND�VXPPDQ�VRP�DYJ|U�VNDQGDOHQV
JHQRPVODJVNUDIW��6QDUDUH�lU�GHW�GHQ�PRUDOLVND�DVSHNWHQ�DY�HNRQRPLEURWWHW�VRP�VWnU�L
FHQWUXP��)RUVNDUH�KDU�lYHQ�NXQQDW�XWOlVD�DWW�VNDQGDOHU�DY�SHUVRQOLJ�NDUDNWlU�KDU�|NDW�VHGDQ
�����WDOHW��6NDQGDOHU�DY�SHUVRQOLJ�NDUDNWlU�lU�RFNVn�QnJRW�VRP�PHGLHUQD�YLVDU�HQ�|NDG
DQJHOlJHQKHW�DY�DWW�UDSSRUWHU�RP��'HILQLWLRQHU�RFK�UDPYHUN�I|U�YDG�VRP�DQVHV�YDUD�SROLWLVND
VNDQGDOHU�lU�QnJRW�VRP�IRUPDV�PHG�WLGHQ��(Q�DQQDQ�W\S�DY�SROLWLVN�VNDQGDO�VRP�YX[LW�IUDP�L

��



6YHULJH�XQGHU������WDOHW�lU�QnJRW�PDQ�EHQlPQHU�³WDON�VFDQGDOV´� 'HW�KDQGODU�RIWD�RP
SROLWLVND�\WWUDQGH�VRP�DQVHV�YDUD�RDFFHSWDEOD��'HVVD�VSRQWDQD�\WWUDQGHQ�I|UHNRPPHU�RIWD
XQGHU�SURYRNDWLRQ��LQWH�DOOWI|U�VlOODQ�XQGHU�HQ�XWIUnJQLQJ�IUnQ�HQ�MRXUQDOLVW��$OOHUQ�HW��DO�
������

8U�HWW�KLVWRULVNW�SHUVSHNWLY�KDU�GHW�L�YlUOGHQV�GHPRNUDWLHU�LQWH�YDULW�KHOW�RYDQOLJW�PHG
VNDQGDOHU�DY�DOOD�GHVV�VODJ��6NDQGDOHU�lU�LQWH�OlQJUH�HWW�VlOOV\QW�IHQRPHQ�RFK�GH�KDU�HQ
WHQGHQV�DY�DWW�nWHUNRPPD��'H�KDU�EOLYLW�QRUP�VQDUDUH�lQ�XQGDQWDJ��9LG�VNDQGDOHQV�XSSNRPVW
EORVVDU�KlQGHOVHQ�XSS�RFK�JHQHUHUDU�VWRU�XSSPlUNVDPKHW�L�VDPKlOOHW��I|U�DWW�VHGDQ�I|UVYLQQD
RFK�JO|PPDV�ERUW��6RPOLJD�PHGLHGUHY�HUVlWWV�VQDEEW�DY�HQ�Q\�VNDQGDOV�FKRFNHUDQGH
DYVO|MDQGH��(Q�VNDQGDOV�OHYQDGVWLG�lU�RFNVn�EHURHQGH�DY�PHGLHUQDV�LQWUHVVH�I|U�VNDQGDOHQ�
RFK�KXU�P\FNHW�LQIRUPDWLRQ�VRP�OlFNHU�XW�RP�GHQ�VSHFLILND�KlQGHOVHQ��0HG�GHW�VDJW��lU
OHYQDGVWLGHQ�Sn�YDUMH�HQVNLOG�VNDQGDO��L�GDJHQV�VDPKlOOH��WlPOLJHQ�NRUW��&\NHOQ�DY�PHGLHGUHY
GlUHPRW��EHVWnU��7URWV�DWW�SROLWLNHQV�HOLWHU�RIWD�KDPQDU�L�EOnVYlGHU�EUXNDU�PHGERUJDUH�IRUWVlWWD
PHG�VLQD�OLY�RFK�HQGDVW�HQJDJHUD�VLJ�Sn�HWW�\WOLJW�SODQ��7XPEHU�	�:DLVERUG������D��

.RUUXSWLRQ�KDU�LQ�SULQFLS�YDULW�EHILQWOLJW�OLND�OlQJH�VRP�SROLWLNHQ�H[LVWHUDW��RFK�lU�RFNVn�HWW
lPQH�VRP�JHQHUHUDU�SROLWLVND�VNDQGDOHU��7URWV�DWW�PHGLHUQD�GULYHU�VNDQGDOHUQD�IUDPnW�RFK�InU
VWRU�VSULGQLQJ�Sn�EnGH�LQWHUQW�RFK�H[WHUQW�KRV�SROLWLNHUQD��InU�VlOODQ�VNDQGDOHU�RP�NRUUXSWLRQ
HWW�VWRUW�LQWUHVVH�IUnQ�PHGERUJDUQD��3ROLWLVND�VNDQGDOHU�lU�RIWD�SHUVRQIRNXVHUDGH�RFK�EHU|U�HQ
LQGLYLG�VQDUDUH�lQ�HWW�KHOW�SDUWL��'HVVD�VNDQGDOHU�GUDU�WLOO�VLJ�PHU�XSSPlUNVDPKHW�Gn�GH�YLVDU
Sn�HQ�GXEEHOVLGLJKHW�JlOODQGH�YDG�HQ�SROLWLNHU�VlJHU�NRQWUD�KXU�GHQ�IDNWLVNW�DJHUDU��7XPEHU
	�:DLVERUG������D��

1\KHWVPHGLHUQD�EOLU�DUHQDQ�VRP�GLVWULEXHUDU�VNDQGDOHUQD��RFK�GHW�lU�YLD�GHQQD�DUHQD
VNDQGDOHUQD�NDQ�HVNDOHUD�WLOO�HWW�PHGLHGUHY��'HW�lU�QlU�PHGLHUQD�NRQNXUUHUDU�RP�GUHYHWV
EHYDNQLQJ�VRP�VMlOYDVWH�VWRU\Q�NDQ�EOL�DOOW�PHU�XSSVNUXYDG��5HGDNWLRQHU�VWUlYDU�HIWHU�DWW
XSSQn�Q\D�QLYnHU�DY�VHQVDWLRQ�RFK�XSSVHHQGHYlFNDQGH�XSSJLIWHU��YLONHW�NDQ�SnYHUND
DOOVLGLJKHWHQ�RFK�NRUUHNWKHWHQ�L�JHVWDOWQLQJHQ�DY�Q\KHWVKlQGHOVHQ��,�GHQQD�EHYDNQLQJVSURFHVV
ILQQV�RFNVn�HQ�ULVN�DWW�VSULGD�YLGDUH�IHODNWLJD�XSSJLIWHU��0HGLHUQD�EOLU�Sn�JUXQG�DY�GHWWD�LQWH
HQEDUW�HQ�DUHQD�VRP�GLVWULEXHUDU�VNDQGDOHQ��XWDQ�RFNVn�HQ�DNW|U�VRP�VMlOYVWlQGLJW�KDU�HQ
Q\FNHOUROO�L�KXU�Q\KHWHQ�JHVWDOWDV��1RUG��������

)RUVNDUH�KDU�NXQQDW�W\GD�WUH�W\GOLJD�GULYNUDIWHU�L�GUHYHWV�IUDPIDUW��)|UVW�RFK�IUlPVW�lU
HNRQRPL�RFK�O|QVDPKHW�HQ�GULYNUDIW��5HGDNWLRQHU�KDU�L�UHJHO�HNRQRPLVND�LQWUHVVHQ��RFK
EHKRYHW�DY�DWW�WMlQD�SHQJDU�Sn�HQ�Q\KHW�lU�HWW�IDNWXP��(Q�DQQDQ�GULYNUDIW�VRP�VSHODU�UROO�L
GUHYHWV�I|UIDUDQGH�lU�GHQ�VRP�NRPPHU�PHG�SURIHVVLRQHQV�UHJOHU��H[HPSHOYLV�DWW�MRXUQDOLVWHU
DQVHU�GHW�WLOOK|UD�SURIHVVLRQHQ�DWW�JUDQVND�PDNWHQ��6OXWOLJHQ�lU�GHW�GULYNUDIWHQ�EDNRP�GHW
VRFLDOD��VDPKlOOVV\QHQ�RFK�DOOPlQQD�XSSIDWWQLQJDU�VRP�GHOYLV�DYJ|U�YDG�VRP�EOLU�HQ�VNDQGDO
RFK�KXU�GHQ�UDSSRUWHUDV�RP��1RUG��������

9LVVD�SROLWLVND�VNDQGDOHU�InU�VWRU�PHGLDO�XSSPlUNVDPKHW��DQGUD�SROLWLVND�VNDQGDOHU��VRP
I|UYLVVR�lYHQ�GHP�KDU�SRWHQWLDO�WLOO�DWW�KDPQD�L�RPIDWWDQGH�VNDQGDOUDSSRUWHULQJ��InU�LQWH�VWRU
PHGLDO�XSSPlUNVDPKHW��0HG�XWJnQJVSXQN�L�DWW�HQ�VNDQGDO�XWP\QQDU�L�W\VWQDG��KDU�IRUVNDUH
VWXGHUDW�YDG�GHWWD�NDQ�EHUR�Sn��0DQ�KDU�NXQQDW�XWOlVD�DWW�W\VWQDGHQ�IUlPVW�XSSVWnU�QlU�GHQ
SROLWLVND�RSSRVLWLRQHQ�LQWH�XWQ\WWMDU�VNDQGDOHQ�L�PHGLHUQD��2P�RSSRVLWLRQHQ�LQWH�YLVDU�QnJRW

��



VW|UUH�LQWUHVVH�I|U�VNDQGDOHQ�EOLU�lYHQ�UHGDNWLRQHUQD�PLQGUH�EHQlJQD�DWW�IRUWVlWWD�UDSSRUWHUD
RP�KlQGHOVHQ��'HWWD�WLOO�VNLOOQDG�IUnQ�QlU�PRWVWnQGVSDUWLHU�P|MOLJHQ�Q\WWMDU�VNDQGDOHQ�WLOO
HJHQ�SROLWLVN�I|UGHO��RFK�HQHUJLVNW�GULYHU�YLGDUH�Sn�GHQ�VNDQGDO|VD�XSSIDWWQLQJ�VRP�HWDEOHUDWV
HIWHU�KlQGHOVHQ��'n�InU�lYHQ�UHGDNWLRQHUQD�HWW�W\GOLJW�PRWLY�WLOO�DWW�J|UD�XSSI|OMQLQJDU�Sn
VNDQGDOKlQGHOVHQ��EnGH�XWLIUnQ�SURIHVVLRQHOOD�RFK�NRPPHUVLHOOD�VNlO��1RUG��������

������'UHYHWV�PHNDQLVPHU
'UHYMRXUQDOLVWLNHQ�lU�HQ�VWlQGLJ�NDPS�RP�PDNWHQ�RP�DWW�YDUD�I|UVW��1RUG���������6MlOYD
GUHYHQ�VWDPPDU�RIWD�XU�HQ�SROLWLVN�VNDQGDO�HOOHU�JUDQVNQLQJ�RFK�WHQGHUDU�DWW�P\QQD�XW�RFK�In
VLWW�DYVOXW�QlU�HQ�SHUVRQ�L�PDNWVWlOOQLQJ�WYLQJDV�DYJn��3ROODFN��������UHGRJ|U�I|U�YDG�VRP�NDQ
YDUD�HQ�PHGLHUDG�SROLWLVN�VNDQGDO��RFK�PHQDU�DWW�VNDQGDOHU�XSSVWnU�QlU�PDQ�EU\WHU�PRW
QRUPHU��6NDQGDOHU�NDQ�KDQGOD�RP�ROLND�VDNHU��H[HPSHOYLV�SHQJDU�HOOHU�VH[��1lU�QnJRQ�EU\WHU
PRW�QRUPHQ�HOOHU�PRUDOHQ�GHILQLHUDV�GHW�VRP�HQ�VNDQGDO��1RUPEURWWHW�PnVWH�RFNVn�KD�VLQ
XW|YDUH��RFK�GHW�lU�L�GHWWD�VNHGH�VRP�PHGLHUQD�RFK�RIIHQWOLJKHWHQ�WDU�XWWU\FN�L�VNDQGDOHQ�
8W|YDUHQ�DYVO|MDV�RFK�VWlOOV�LQI|U�RIIHQWOLJKHWHQ��'HW�lU�L�GHWWD�VNHGH�VRP�SROLWLNHUQD�HOOHU
SDUWLHUQDV�I|UWURHQGH�EOLU�LIUnJDVDWW�YDUSn�VNXOGEHOlJJQLQJ�RFK�VSlQQLQJ�XSSVWnU��3ROODFN�
�������1X�I|U�WLGHQ�VNXOOH�PDQ�lYHQ�NXQQD�VH�PHGLHGUHY�VRP�HQ�IRUP�DY�PDUNQDGVVWUDWHJL
I|U�PHGLHI|UHWDJHQ�Gn�VFRRS�RFK�VNDQGDOMRXUQDOLVWLN�RIWD�JHQHUHUDU�VWRUW�SXEOLNHQJDJHPDQJ
�$OOHUQ�HW�DO��������

'HW�ILQQV�YLVVD�W\SHU�DY�VDNI|UKnOODQGH�VRP�L�VW|UUH�JUDG�ELGUDU�WLOO�DWW�SROLWLVND�GUHY�XSSVWnU�
3ROODFN��������PHQDU�DWW�VNDQGDOHU�PHG�SHUVRQOLJW�IRNXV��ULNWDGH�PRW�HQ�SROLWLNHU��lU�HWW
YDQOLJW�IHQRPHQ�LQRP�PHGLHGUHY��'HWWD�HIWHUVRP�SHUVRQIRNXVHUDGH�SROLWLNHUVNDQGDOHU�KDU�HQ
K|JUH�NlQGLVIDNWRU�RFK�LQQHIDWWDU�HQ�OlWWEHJULSOLJKHW�PHG�OnJ�DEVWUDNWLRQVQLYn��VRP�PHG
HQNHOKHW�NDQ�nVNnGOLJJ|UDV��'HQQD�W\S�DY�MRXUQDOLVWLN�EOLU�RIWD�³VQDFNLVDU´�L�ILNDUXPPHW��RFK
VNDSDU�HQJDJHPDQJ�Sn�VRFLDOD�PHGLHU��3HUVRQIRNXVHUDGH�PHGLHGUHY�ORFNDU�LQWH�EDUD�HQ�VWRU
SXEOLN��GHQ�lU�RFNVn�ELOOLJ�DWW�SURGXFHUD��YLONHW�J\QQDU�UHGDNWLRQHUQD��0HU�NRPSOLFHUDGH
VDNI|UKnOODQGHQ��VnVRP�VWUXNWXUHOOD�SUREOHP��InU�VlOODQ�VWRU�XSSPlUNVDPKHW�L�VDPEDQG�PHG
HQ�VNDQGDO��MXVW�Sn�JUXQG�DY�DWW�GH�VDNQDU�HQ�³HQNHO�NDPSDQMSUlJHO�GlU�PnQJD�GHOWDU´
�3ROODFN�������V�����'HVVD�WHQGHQVHU�UHVXOWHUDU�L�DWW�VHUL|V�JUlYMRXUQDOLVWLN�VRP�EHKDQGODU�PHU
NRPSOH[D�SROLWLVND�VNDQGDOHU�VlOODQ�EOLU�Vn�XSSPlUNVDPPDGH�VRP�GH�SHUVRQIRNXVHUDGH
VNDQGDOHUQD��'HQ�JHPHQVDPPD�IDNWRUQ�I|U�VNDQGDOHU�VRP�InU�JHQRPVODJ�RFK�DNWXDOLVHUDV�L
GUHY�lU�DWW�GH�KDU�HWW�SHUVRQIRNXV�

$OOHUQ�RFK�3ROODFN��������KDU�VWXGHUDW�QRUGLVND�PHGLHUDGH�SROLWLVND�VNDQGDOHU�RFK�L�VDPEDQG
PHG�GHWWD�WHVWDW�IOHUD�K\SRWHVHU��YDUDY�HQ�IORFNGMXUVK\SRWHVHQ��(WW�GUHY�I|UXWVlWWHU�HWW
IORFNGMXUVEHWHHQGH��'HW�LQQHElU�DWW�HWW�IOHUWDO�ROLND�DNW|UHU�EHIlVWHU�HQ�RFK�VDPPD�nVLNW�L�HWW
I|UKnOODQGH�RFK�ERUWVHU�IUnQ�NULWLNHQ��1\KHWVRUJDQLVDWLRQHU�VNDSDU�RFK�VSULGHU�YLGDUH�HQ
JHPHQVDP�YHUNOLJKHWVXSSIDWWQLQJ�L�IUnJDQ��RFK�KlQGHOVHI|UORSSHW�E\JJV�Sn�QlU�IOHU�DNW|UHU
KlQJHU�PHG�RFK�EHNUlIWDU�VDPPD�YHUNOLJKHWVXSSIDWWQLQJ��0DQ�KnOOHU�VLJ�WLOO�GH�HWDEOHUDGH
WRONQLQJVUDPDUQD��RFK�GHW�ILQQV�LQJHQ�VRP�WDU�DQVYDU�I|U�DWW�EDODQVHUD�HOOHU�SU|YD�VDQQLQJHQ
JHQRP�DWW�LIUnJDVlWWD�GHQ��1lU�$OOHUQ�RFK�3ROODFN�WHVWDGH�IORFNGMXUVK\SRWHVHQ�EOHY�GHQ
KXYXGVDNOLJHQ�EHNUlIWDG��3ROODFN��������

��



1RUG��������UHVRQHUDU�NULQJ�YDUI|U�PHGLHGUHY�EOLU�WLOO�VWRUD�Q\KHWHU�RFK�GHODU�3ROODFNV�������
DUJXPHQW�RP�DWW�VMlOYD�LQQHKnOOHW�L�VNDQGDOHQ�PnVWH�YDUD�QnJRW�QRUPEU\WDQGH��9LGDUH�VNULYHU
1RUG��������DWW�OLNYlO�VRP�LQQHKnOOHW�L�VNDQGDOHQ�IRUPDV�lYHQ�GUHYHQ�XWHIWHU�UHGDNWLRQHUV
UXWLQHU��/LNW�GHW�IORFNGMXUVEHWHHQGH�VRP�3ROODFN��������EHVNULYHU��PHQDU�1RUG��������DWW
GUHY�NlQQHWHFNQDV�DY�Q\KHWVUHGDNWLRQHUV�HQW\GLJD�EHYDNQLQJ��GlU�PDQ�RIWD�VDPVSHODU�RFK
I|UVWlUNHU�YDUDQGUDV�SHUVSHNWLY��6nOHGHV�VNDSDU�GHQ�HQW\GLJD�EHYDNQLQJHQ�HQ�VWRU�EHW\GHOVH
I|U�DOOPlQKHWHQV�XSSIDWWQLQJ�L�YDG�GHQ�VSHFLILND�VNDQGDOHQ�KDQGODU�RP�

³'HW�EHVNULYHU�L�DOOPlQKHW�HWW�KlQGHOVHI|UORSS�Sn�VRP�Sn�PnQJD�VlWW�lU�L�VDPNODQJ�PHG�HQ
YlO�HWDEOHUDG�Q\KHWVGUDPDWXUJL��GlU�ILQQV�HWW�|YHUUDVNDQGH�DYVO|MDQGH��HQ�XSSI|OMQLQJ�PHG
XSSVHHQGHYlFNDQGH�W\VWQDG��GlUHIWHU�I|UQHNDQGHQ��XQGDQJOLGDQGHQ�HOOHU�HUNlQQDQGHQ��HQ
P|MOLJKHW�WLOO�NRPPHQWDUHU�IUnQ�HWW�VWRUW�DQWDO�DQGUD�LQIO\WHOVHULND�DNW|UHU�RFK�L�GH�IOHVD�IDOO
HQ�DYOVXWDQGH�GUDPDWXUJLVN�K|MGSXQNW�NULQJ�GHQ�QX�VNDQGDORPVXVDGH�SHUVRQHQV�VDQQROLND
DYJnQJ�´ �1RUG��������V����

����.ULWHULHU�I|U�GUHY

,�GHQQD�VWXGLH�KDU�YL�WLWWDW�Sn�XWRPVWnHQGH�IDNWRUHUV�SnYHUNDQ�Sn�GH�WYn�SROLWLVND
JUDQVNQLQJDUQD�RFK�YDOW�DWW�XWJn�IUnQ�$OOHUQ�RFK�3ROODFNV��������NULWHULHU�I|U�GUHY��'H�VlWWHU
UDPYHUNHW�I|U�YDG�HQ�Q\KHW�E|U�LQQHKnOOD�I|U�DWW�GHILQLHUDV�VRP�HWW�GUHY��VDPW�L�YLONHW�VNHGH�DY
UDSSRUWHULQJHQ�HQ�Q\KHWVKlQGHOVH�EOLU�HWW�GUHY��9LD�GHQQD�WHRUL�lPQDU�YL�NXQQD�UHGD�XW�RP
9DOVWXJHUHSRUWDJHW RFK 3DUWLHUQDV�KHPOLJD�SHQJDU NDQ NODVVDV�VRP�GUHY�

$OOHUQ�RFK�3ROODFN��������SUHVHQWHUDU�IHP�SXQNWHU�VRP�ULNWOLQMHU�I|U�KXU�PDQ�NDQ
NDWHJRULVHUD�HQ�Q\KHWVUDSSRUWHULQJ�VRP�HWW�GUHY��.ULWHULHUQD�WRJV�IUDP�VRP�HQ�KMlOS�I|U�DWW
GHILQLHUD�GUHY��9L�KDU�YDOW�DWW�L�GHQQD�VWXGLH�I|UKnOOD�RVV�WLOO�GHQQD�GHILQLWLRQ�DY�GUHY��IUlPVW
NULWHULXP�HWW�RFK�WUH�Gn�GH�IDOOHU�LQ�XQGHU�VWXGLHQV�V\IWH��VH�DYVQLWW�����.ULWHULHUQD�lU
IUDPWDJQD�DY�IUDPVWnHQGH�IRUVNDUH�LQRP�RPUnGHW��VDPW�DWW�GH�KDU�DSSOLFHUDWV�Sn�WLGLJDUH
IRUVNQLQJ�RP�QRUGLVND�SROLWLVND�PHGLHUDGH�VNDQGDOHU��'H�IHP�NULWHULHUQD�I|U�YDG�VRP�lU�RFK
J|U�HWW�PHGLHGUHY�lU��$OOHUQ�	�3ROODFN�������

���0HGLHGUHY�lU�HQ�RPIDWWDQGH��LQWHQVLY�RFK�NULWLVN�UDSSRUWHULQJ�ULNWDG�PRW�HQ�HOOHU
IOHUD�SHUVRQHU��RUJDQLVDWLRQHU�HOOHU�LQVWLWXWLRQHU�
���'HW�EHVWnU�DY�SHUVRQOLJD�DQNODJHOVHU�VRP�NDQ�NDUDNWlULVHUDV�VRP�HQ�VNDQGDO�
���'HW�lU�HQ�Q\KHWVKlQGHOVH�GlU�IOHUD�GRPLQHUDQGH�UHGDNWLRQHU�RFK�PHGLHU�GHOWDU
|YHU�HQ�EHVWlPG�WLG�
���5HGDNWLRQHU�RFK�PHGLHU�XWJnU�IUnQ�VDPPD�SHUVSHNWLY��MRXUQDOLVWLVND�YLQNOLQJ�RFK
GUDPDWXUJL�
���8WJnQJHQ�L�IDOOHW�lU�RYLVV�

$OOHUQ�RFK�3ROODFN�VSHFLILFHUDU�LQWH�L�VLQ�WHRUL�RP�NULWHULHU�RP�YDG�VRP�PHQDV�PHG
³RPIDWWDQGH´�RFK�³LQWHQVLY´�UDSSRUWHULQJ��$OOHUQ��������PHQDU�GRFN�DWW�HQ�Q\KHW�EOLU�HWW�GUHY
QlU�GHW�UDSSRUWHUDWV�RP�L�PLQVW�IHP�GDJDU�L�VWUlFN�DY�PLQVW�WYn�VWRUD�WLGQLQJDU��,�GHQQD�VWXGLH
KDU�YL�GlUI|U�YDOW�DWW�XWJn�IUnQ�lYHQ�GHQQD�GHILQLWLRQ�QlU�YL�WLWWDW�QlUPDUH�Sn
UDSSRUWHULQJVIUHNYHQVHQ�

��



����'UHYHWV�IUDPWLG
'UHYHQV�IUDPWLGD�GULYNUDIWHU�RFK�PHNDQLVPHU�EHILQQHU�VLJ�L�VWlQGLJ�XWYHFNOLQJ��1RUG�������
VNULYHU�DWW�VlUVNLOW�EHW\GHOVHIXOOD�XWYHFNOLQJVWHQGHQVHU�I|U�GUHYHWV�IUDPWLG�lU�GHQ
SURIHVVLRQHOOD�NRPPXQLNDWLRQHQV�XWYHFNOLQJ��Vn�VRP�PHGLHWUlQDGH�SROLWLNHU�RFK�XWYHFNODG
NULVKDQWHULQJ��VDPW�IUDPYl[WHQ�DY�LQWHUQHW�RFK�VRFLDOD�PHGLHU��'HQ�VDPKlOOHOLJD
NRPPXQLNDWLRQHQ�XWYHFNODV�L�EnGH�SULYDW�RFK�RIIHQWOLJ�VHNWRU��RFK�JHQHUHOOW�VHWW�KDU
35�LQGXVWULQ�SURIHVVLRQDOLVHUDWV��'HWWD�KDU�OHWW�WLOO�VWDQGDUGLVHUDGH�NULVKDQWHULQJVVWUDWHJLHU�I|U
DWW�XQGYLND�EOnVYlGHU�L�VW|UVWD�P|MOLJD�XWVWUlFNQLQJ��3n�JUXQG�DY�35�XWYHFNOLQJHQ�RFK
SROLWLNHUV�|NDGH�I|UPnJD�DWW�DYVW\UD�VNDQGDOHU�PHQDU�1RUG��������DWW�GHW�NDQ�DQWDV�DWW
PHGLHGUHYHQ�L�IUDPWLGHQ�NRPPHU�DWW�PLQVND��0HGLHUQDV�LQWUHVVH�VYDOQDU�DY�IRUWDUH�QX�lQ�I|UU�
GHOV�I|U�DWW�Q\KHWHUQDV�OLYVOlQJG�KDU�EOLYLW�NRUWDUH�L�GHQ�GLJLWDOD�YlUOGHQ��RFK�GHOV�Sn�JUXQG�DY
GHQ�XWYHFNODGH�NULVKDQWHULQJHQ�RFK�NRPPXQLNDWLRQHQ� ,QWUHVVH�I|U�HQ�YLVV�Q\KHW�G|U�XW�DOOW
VQDEEDUH�RFK�UHGDNWLRQHUQD�VWUlYDU�HIWHU�DWW�WLOOIUHGVVWlOOD�SXEOLNHQV�EHKRY�DY�IlUVND�Q\KHWHU��,
RFK�PHG�LQWHUQHWV�IUDPYl[W�KDU�GHW�lYHQ�WLOONRPPLW�DOOW�IOHU�DUHQRU�I|U�VHQVDWLRQHOOD�Q\KHWHU
DWW�In�VSULGQLQJ�Sn��0HGLHUQD�DQYlQGHU�VLJ�DY�IOHU�VRFLDOD�PHGLHSODWWIRUPDU�YLONHW�NDQ�OHGD�WLOO
DQWDJDQGHQ�RP�DWW�PHGLHGUHYHQ�NDQ�|ND�L�LQWHQVLWHW��0HQ�GHW�NDQ�RFNVn�DQWDV�OHGD�WLOO�DWW
GUHYHQ�PLQVNDU�RP�U\NWHQ�Sn�VRFLDOD�PHGLHU�LQWH�InU�HQ�VWRU�VSULGQLQJ�RFK�GlUPHG�InU�HWW
PLQGUH�JHQRPVODJ��1RUG��������

����0HGLHODQGVNDSHWV�XWYHFNOLQJ
8QGHU�GH�VHQDVWH�GHFHQQLHUQD�NDQ�PDQ�VH�HQ�W\GOLJ�RFK�NUDIWLJ�I|UlQGULQJ�DY
PHGLHODQGVNDSHW�Sn�JUXQG�DY�GLJLWDOLVHULQJHQ�Sn�HWW�QlUPDUH�UDGLNDOW�VlWW��:DGEULQJ��-DDNNROD
�������,�VDPEDQG�PHG�LQWHUQHWV�IUDPYl[W�E|UMDGH�GLJLWDOLVHULQJHQ�DY�VDPKlOOHW�DWW�In
JHQRPVODJ�UHGDQ�nU�������7URWV�GHW�EUXNDU�PDQ�LQWH�WDOD�RP�GHVV�IDNWLVND�JHQRPEURWW�I|UHQV
FLUND�WLR�nU�VHQDUH��UXQW�������6HGDQ�GHVV�KDU�PHGLHXWEXGHW�|NDW�PDUNDQW��1nJRW�VRP�InWW
VW|UUH�VODJNUDIW�RFK�|NQLQJ�JHQRP�nUHQ�lU�XQGHUKnOOQLQJ�RFK�SHUVRQOLJ�NRPPXQLNDWLRQ�
'lULEODQG�KLWWDU�YL�XQGHUKnOOQLQJVPHGLHU�VRP�1HWIOL[��RFK�ROLND�W\SHU�DY�VRFLDOD�PHGLHU�
6DPKlOOHW�SXPSDV�QXPHUD�DY�NRQVWDQW�Q\KHWVLQQHKnOO�RFK�UHJHOEXQGQD�UDGLR�RFK
79�VlQGQLQJDU��7URWV�DWW�GHW�IRUWIDUDQGH�J|UV�VNLOOQDG�Sn�GDJVSUHVV�RFK�NYlOOVSUHVV�JnU�GHW�DWW
VH�HQ�I|UlQGULQJ�L�KXU�GH�I|UPHGODU�VLQD�Q\KHWHU��'HW�YDU�H[HPSHOYLV�OlQJHVHGDQ�GDJVSUHVVHQ
HQGDVW�GHODGHV�XW�L�O|VQXPPHU�Sn�PRUJQDUQD��,GDJ�I|UPHGODV�DOOD�Q\KHWHU�L�K|JVWD�JUDG�RQOLQH
RFK�XWEXGHW�lU�RIWDVW�VW|UUH�RQOLQH�lQ�L�PHGLHWV�XUVSUXQJOLJD�IRUP��H[HPSHOYLV�WDEOn�79�HOOHU
SDSSHUVWLGQLQJHQ��:DGEULQJ��-DDNNROD�������

'HQQD�WHNQLVND�XWYHFNOLQJ�RFK�PDUNQDGVI|UlQGULQJ�KDU�lQGUDW�I|UXWVlWWQLQJDUQD�I|U�EODQG
DQQDW�Q\KHWVPHGLHUQD�L�6YHULJH��%LOGHQ�DY�DWW�SXEOLNHQ��VRP�DQVnJV�YDUD�SDVVLY��KDU�LGDJ
I|UlQGUDWV�WLOO�DWW�PDQ�VQDUDUH�VHU�Sn�SXEOLNHQ�VRP�DNWLY�RFK�V|NDQGH��,GDJ�ILQQV�P|MOLJKHWHQ
DWW�DNWLYW�NXQQD�GHOWD��DWW�HQJDJHUD�VLJ��YLONHW�LQWH�YDU�P|MOLJW�I|UU��6WDWHQV�PHGLHUnG��������
'lUPHG�KDU�GH�WHNQLVND�IUDPVWHJHQ�|SSQDW�Q\D�G|UUDU�WLOO�HWW�|NDW�SHUVRQLILHUDW�DQYlQGDQGH
DY�Q\KHWVPHGLHU�

��



gNDW�PHGLHXWEXG�RFK�|NDGH�YDOP|MOLJKHW�OHGHU�WLOO�DWW�PlQQLVNRU�L�VW|UUH�JUDG�YlOMHU�GHW�VRP
IDOOHU�L�OLQMH�PHG�GHUDV�SHUVRQOLJD�SUHIHUHQVHU��1\KHWVNRQVXPSWLRQHQ�KDU�L�WDNW�PHG
PHGLHODQGVNDSHWV�XWYHFNOLQJ�EOLYLW�DOOW�PHU�SRODULVHUDW��)RUVNQLQJ�Sn�RPUnGHW�W\GHU�Sn�DWW�GHW
PHG�VWRU�VDQQROLNKHW�NRPPHU�DWW�IRUWVlWWD�XWYHFNOD�VLJ�VRP�VnGDQW�DWW�Q\KHWVLQWUHVVHUDGH
IRUWVDWW�NRPPHU�YlOMD�DWW�NRQVXPHUD�Q\KHWHU��PHGDQ�Q\KHWVXQGYLNDUH�IRUWVDWW�NRPPHU�YlOMD
DQGUD�NDQDOHU�IUDPI|U�Q\KHWVPHGLHU��*ODSSHW�PHOODQ�GHVVD�WYn�JUXSSHU�OlU�DOOWVn�EOL�VW|UUH��HQ
DQPlUNQLQJVYlUG�XWYHFNOLQJ�VHWW�WLOO�KXU�PDQ�WHQGHUDGH�NRQVXPHUD�PHGLHU�L�E|UMDQ�DY
PLOOHQQLHW��6WU|PElFN��'MHUI�3LHUUH��6KHKDWD��������

(Q�FHQWUDO�GHO�I|U�HQ�UHGDNWLRQ�OLJJHU�L�DWW��L�Vn�VWRU�XWVWUlFNQLQJ�VRP�P|MOLJW��NXQQD�SURGXFHUD
HJQD�Q\KHWHU��HOOHU�DWW�KD�HQ�HJHQ�YLQNHO�Sn�HQ�Q\KHW��'HW�lU�JHQRP�DWW�VNDSD�HJQD�Q\KHWHU
VRP�DQGUD�UHGDNWLRQHU�WDU�HIWHU�HQV�XQLND�Q\KHWVLQQHKnOO��RFK�PDQ�EOLU�Q\KHWVOHGDQGH��(JQD
DYVO|MDQGHQ�HOOHU�JUDQVNQLQJDU�YlJHU�W\QJVW�KRV�PnQJD�UHGDNWLRQHU��RFK�GlUI|U�lU�GHWWD�QnJRW
PDQ�JlUQD�HIWHUVWUlYDU�RFK�VDWVDU�Sn�DWW�JHQRPI|UD��-RKDQVVRQ��������

3n�VHQDUH�nU�KDU�PDUNQDGHQ�VNLIWDW�PDUNDQW��'HW�VRP�VODJLW�LJHQRP�VRP�HQ�FHQWUDO
Q\KHWVGLVWULEXW|U�UXQW������WDOHW�lU�VRFLDOD�PHGLHU��+HOD�I\UD�DY�IHP�VYHQVNDU�XSSJDY�L�����
nUV�QDWLRQHOOD�620�XQGHUV|NQLQJ�DWW�GH�WRJ�GHO�DY�Q\KHWHU�YLD�VRFLDOD�PHGLHU�PLQVW�WUH�GDJDU
L�YHFNDQ��0357���������0RELODQYlQGQLQJHQ�XQGHU������WDOHW�KDU�|NDW�L�KHOD�(XURSD��RFK�LQWH
PLQVW�L�6YHULJH�VRP�lU�GHW�ODQGHW�GlU�IOHVW�PHGERUJDUH�DQYlQGHU�VLQ�PRELO�I|U�DWW�WD�GHO�DY
Q\KHWHU��:HVWOXQG���������'HWWD�KDU�UHVXOWHUDW�L�HQ�DQQDQ�VODJV�Q\KHWVNRQVXPWLRQ�lQ�WLGLJDUH�
(WW�DY�GH�VlWW�VRP�:HVWOXQG��������EHVNULYHU�GHQ�PRELOD�Q\KHWVNRQVXPWLRQHQ�Sn lU
NDQQLEDOLVHULQJ��0HG�NDQQLEDOLVHULQJ�PHQDU�KDQ�DWW�Q\KHWVNRQVXPHQWHQV�|NDGH
PRELODQYlQGQLQJ�OHGHU�WLOO�HQ�PLQVNDG�HOOHU�XSSK|UG�NRQVXPWLRQ�DY�DQGUD�WUDGLWLRQHOOD
Q\KHWVPHGLHU�

0RELOXWYHFNOLQJHQ�KDU�Sn�PnQJD�SODQ�VDPVSHODW�YlO�PHG�MRXUQDOLVWLNHQ��'HQ�KDU�I|UElWWUDW
P|MOLJKHWHU�WLOO�LQWHUDNWLRQ�PHOODQ�SXEOLN�RFK�DNW|U��VDPW�|NDW�P|MOLJKHWHQ�I|U�DWW�WD�GHO�DY
Q\KHWHU�H[DNW�QlU�VRP�KHOVW�XQGHU�G\JQHW��'HW�NDQ�GRFN�GLVNXWHUDV�RP�PRELOHQV�IUDPIDUW�KDU
EOLYLW�HQ�VODJV�³G|GVVW|W´�I|U�GH�WUDGLWLRQHOOD�PHGLHUQD�RFK�GHUDV�Q\KHWVYHUNVDPKHW
�:HVWOXQG��������

)|U�DWW�|YHUJULSDQGH�EHVNULYD�PHGLHODQGVNDSHWV�XWYHFNOLQJ�|YHU�WLG�KDU�0357�OLVWDW�I\UD
VW\FNHQ�KlQGHOVHU�RFK�I|UlQGULQJDU�VRP�KDIW�HQ�VWRU�LQYHUNDQ�Sn�GHW�VYHQVND
PHGLHODQGVNDSHW��/LVWDQ�YLVDU�Sn�KXU�ODQGHW�KDU�OlPQDW�HWW�WUDGLWLRQHOOW�PHGLHODQGVNDS�VRP
EHVWRG�DY�In�UDGLR�RFK�79�NDQDOHU��HQ�KHO�GHO�PRUJRQWLGQLQJDU�RFK�WYn�NYlOOVWLGQLQJDU��,�RFK
PHG�DWW�XWEXGHW�YDU�OLWHW�NRQVXPHUDGH�GHW�VYHQVND�IRONHW�VLQD�Q\KHWHU�YLG�VDPPD�WLGSXQNW�Sn
GDJHQ�RFK�QnGGHV�DY�VDPPD�LQQHKnOO��8QGHU�VOXWHW�DY����WDOHW�I|UlQGUDGHV�PHGLHODQGVNDSHW
PDUNDQW�L�RFK�PHG�79�YLD�NDEHO�RFK�VDWHOOLW��'HW�VNHGGH�HQ�NRPPHUVLDOLVHULQJ�DY
PHGLHODQGVNDSHW��GlU�QX�UHNODPILQDQVLHUDGH�79�RFK�UDGLRNDQDOHU�WRJ�SODWV��'HWWD�OHGGH�L�VLJ
WLOO�DWW�GDJVSUHVVHQV�XSSODJRU�VM|QN��2PNULQJ�PLOOHQQLHVNLIWHW�E|UMDGH�GLJLWDOD�NDQDOHU�RFK
PHGLHU�Yl[D��0HGLHODQGVNDSHW�EOHY�DOOW�PHU�GLJLWDOLVHUDW��PHQ�WURWV�GHWWD
Q\KHWVNRQVXPHUDQGH�IRONHW�KXYXGVDNOLJHQ�Sn�GHW�WUDGLWLRQHOOD�YLVHW��6DPWLGLJW�NDQ�PDQ�GRFN
XUVNLOMD�HQ�JUDGYLV�I|UlQGULQJ�L�PlQQLVNRUV�EHWHHQGHP|QVWHU�L�KXU�GH�WRJ�GHO�DY�VLQD�Q\KHWHU�
6OXWOLJHQ�OLVWDU�0357�JOREDOLVHULQJHQ�DY�PHGLHODQGVNDSHW�VRP�HQ�YLNWLJ�EHVWnQGVGHO��,GDJ

��



KDU�PHGLHNRQVXPHQWHU�LQRP�6YHULJH�HQ�P|MOLJKHW�DWW�YlOMD�IULWW�EODQG�XQGHUKnOOQLQJVWMlQVWHU�
PHGLHWMlQVWHU�RFK�VRFLDOD�PHGLHU�RQOLQH��9LGDUH�LQQHElU�GHWWD�DWW�IOHUWDOHW�JOREDOD�DNW|UHU�RFK
PHGLHU�WDU�VWRU�SODWV�LQRP�GHQ�VYHQVND�PHGLHPDUNQDGHQ�RFK�GHW�VYHQVND�PHGLHODQGVNDSHW
�0357���/LNW�KXU�0357�EHVNULYHU�PHGLHODQGVNDSHWV�XWYHFNOLQJ�EHVNULYHU�6WU|PElFN�������
XWYHFNOLQJHQ��5DGLRQ�KDU�I|UlQGUDWV�IUnQ�HQ�W\S�DY�PHGLD�GlU�SXEOLF�VHUYLFH�KDGH�PRQRSRO
PHG�HQGDVW�HWW�InWDO�GDJOLJD�ULNVVlQGQLQJDU��'HWWD�PRQRSRO�KDU�EUXWLWV�RFK�Q\KHWVVlQGQLQJDU�L
79�RFK�UDGLR�KDU�JnWW�IUnQ�DWW�YDUD�VSDUVDPPD�Sn����WDOHW��WLOO�DWW�VlQGDV�LQ�SULQFLS�G\JQHW
UXQW�PHG�VRFLDOD�PHGLHU�RFK�GLJLWDOLVHUDGH�nWNRPVWHU��6WU|PElFN��������

����0HGLDOLVHULQJ
1lVWD�WHRUL�KDQGODU�RP�GH�LQWHUQD�IDNWRUHUQD��GHW�YLOO�VlJD�KXUXYLGD�LQQHKnOOHW�L
JUDQVNQLQJDUQD 9DOVWXJHUHSRUWDJHW RFK 3DUWLHUQDV�KHPOLJD SHQJDU NDQ�KD�ELGUDJLW�WLOO�ROLND
QLYnHU�DY�XSSVWnQGHOVH��)|U�DWW�EU\WD�QHU�GHWWD�KDU�YL�YDOW�DWW�WLWWD�Sn�*XGPXQG�+HUQHV�������
IUDPWDJQD�EHUlWWDUWHNQLNHU�VRP�MRXUQDOLVWHU�DQYlQGHU�VLJ�DY�I|U�DWW�In�HQ�Q\KHW�DWW�EOL
LQWUHVVHYlFNDQGH��'HWWD�NDOODV�PHGLDOLVHULQJ�

%HJUHSSHW�PHGLDOLVHULQJ�LQQHIDWWDU�EHUlWWDUWHNQLNHU�VRP�MRXUQDOLVWHU�DQYlQGHU�VLJ�DY�I|U�DWW
H[HPSHOYLV�I|UHQNOD�RFK�J|UD�HQ�Q\KHW�LQWUHVVHYlFNDQGH��0HGLDOLVHULQJ�SnYHUNDU�VnOHGHV�KXU
MRXUQDOLVWHU�nWHUJHU�RFK�YLQNODU�HQ�Q\KHW��,QRP�MRXUQDOLVWLNHQ�DQVHV�GHW�YDUD�JUXQGOlJJDQGH
DWW�KLWWD�RFK�SUHVHQWHUD�LQIRUPDWLRQ�VRP�lU�UHOHYDQW�RFK�FHQWUDO�L�HQ�Q\KHWVKlQGHOVH��RFK
GlUPHG�ERUWVH�IUnQ�GHQ�LQIRUPDWLRQ�VRP�DQVHV�YDUD�PLQGUH�UHOHYDQW��'HW�lU�KHOOHU�LQJHQ
VMlOYNODUKHW�DWW�GHQ�LQIRUPDWLRQ�VRP�EHG|PV�YDUD�YLNWLJ�YlFNHU�LQWUHVVH��PHQ�GHQ�NDQ
IRUWIDUDQGH�YDUD�Q|GYlQGLJ��0HGLHUQDV�VlWW�DWW�ORFND�WLOO�VLJ�SXEOLNHQ�RFK�InQJD�GHUDV
XSSPlUNVDPKHW�EOLU�GlUI|U�DWW�DQYlQGD�VLJ�DY�ROLND�EHUlWWDUWHNQLNHU��6WU|PElFN��������

*XGPXQG�+HUQHV��HQ�QRUVN�Q\KHWVIRUVNDUH��KDU�IRUVNDW�Sn�KXU�PHGLHUQD�YLQNODU�HQ�Q\KHW�I|U
DWW�DWWUDKHUD�VLQ�SXEOLN��RFK�GlUHIWHU�XWYHFNODW�HQ�OLVWD�|YHU�YLOND�WHNQLNHU�VRP�lU�HIIHNWLYD�
7HNQLNHUQD��VRP�UHGRYLVDV�L�+HUQHV�ERN 'HW�PHGLHYULGGH VDPIXQQ ��������NDOODU�KDQ�I|U
PHGLDOLVHULQJ��%HUlWWDUWHNQLNHUQD�lU�OLND�DGHNYDWD LQRP�MRXUQDOLVWLNHQ�QX�VRP�Gn��,�ERNHQ
UHGRJ|U�KDQ�I|U�VH[�VW\FNHQ�EHJUHSS���WLOOVSHWVQLQJ��I|UHQNOLQJ��SRODULVHULQJ�RFK�NRQIOLNWHU�
LQWHQVLILHULQJ�RFK�NRQNUHWLVHULQJ��6HWW�WLOO�SROLWLVND�VNDQGDOHU�JnU�GHVV�LQQHKnOO�RFK�VWUXNWXU
RIWD�L�VDPNODQJ�PHG�PHGLDOLVHULQJHQV�WHNQLNHU��RFK�InU�GlUI|U�L�UHJHO�HWW�K|JW�Q\KHWVYlUGH
�1RUG��������

7LOOVSHWVQLQJ�� )|U�DWW�HQ�Q\KHWVKlQGHOVH�VND�EOL LQWUHVVHYlFNDQGH�EHK|YV�GHQ�YlVVDV�WLOO�
*HQRP�DWW�KnOOD�VLJ�NRUWIDWWDG�RFK�YDUD�W\GOLJ�PHG�VLQ�YLQNHO�QnU�PDQ�ElVW�XW�WLOO�VLQ�SXEOLN�

)|UHQNOLQJ�� .RPSOLFHUDGH�KlQGHOVHU�HOOHU�I|UHWHHOVHU VND�I|UNODUDV�Sn�HWW�HQNHOW�RFK
EHJULSOLJW�VlWW��,QRP�MRXUQDOLVWLNHQ�E|U�PDQ�VNDOD�DY�LQQHKnOOHW�RFK�EHJUlQVD�DQWDOHW
Q\DQVHULQJDU�RFK�DUJXPHQW�

3RODULVHULQJ RFK NRQIOLNWHU�� *HQRP�DWW�I|UHQNOD�ROLND PHQLQJDU�RFK�nVLNWHU�L�HQ�IUnJD�GUDU
Q\KHWHQ�WLOO�VLJ�P\FNHW�XSSPlUNVDPKHW��6nOHGHV�YlFNHU�nWVNLOGD�nVLNWHU�RFK�NRQIOLNWHU�NlQVORU
KRV�SXEOLNHQ�

��



,QWHQVLILHULQJ�� )|U�DWW�NXQQD�VNDSD�HQ�LQWUHVVHYlFNDQGH�RFK�OHYDQGH�KLVWRULD�lU�KlQGHOVHU
PHG�HQ�VSlQQDQGH�GUDPDWLN�RFK�XSSWUDSSQLQJ�RSWLPDOW��'HVVD�NDQ�YDUD�EHUlWWHOVHU�VRP
KDQGODU�RP�H[HPSHOYLV�EURWW�RFK�YnOG�

.RQNUHWLVHULQJ�� *HQRP�DWW�XSSPlUNVDPPD�GHW�NRQNUHWD L�HQ�Q\KHWVKlQGHOVH��HOOHU�DWW
NRQNUHWLVHUD�GHW�VRP�L�JUXQGHQ�lU�DEVWUDNW�lU�ROLND�VlWW�DWW�InQJD�SXEOLNHQV�XSSPlUNVDPKHW�

3HUVRQLILHULQJ��0lQQLVNRU�EOLU�PHU�LQWUHVVHUDGH�DY Q\KHWHU�RFK�KlQGHOVHU�RP�GH�JnU�DWW�NQ\WD
WLOO�QnJRQ�LQGLYLG��*HQRP�DWW�SHUVRQLILHUD�RFK�P|MOLJJ|UD�HQ�LGHQWLILNDWLRQ�|NDU�P|MOLJKHWHQ
DWW�In�HQ�Q\KHW�DWW�EOL�LQWUHVVHYlFNDQGH�

��



��6\IWH�RFK�IUnJHVWlOOQLQJ

8SSVDWVHQV�V\IWH�lU�DWW�XQGHUV|ND�KXU�RPIDWWDQGH�UDSSRUWHULQJHQ�YDU�RP�UHVSHNWLYH�VNDQGDO�
9DOVWXJHUHSRUWDJHW RFK 3DUWLHUQDV�KHPOLJD�SHQJDU� 9L�NRPPHU�DWW�WLWWD�Sn�GH�WUH�VW|UVWD
WLGQLQJDUQD��UDGLR�NDQDOHUQD�RFK�79�NDQDOHUQD�nU������RFK�nU�������6WXGLHQ�lPQDU�DWW
DQDO\VHUD�KXU�RPIDWWDQGH�PHGLHUQDV�UDSSRUWHULQJ�RP�JUDQVNQLQJDUQD�YDU��'HWWD�J|U�YL�XWHIWHU
XSSIDWWQLQJHQ�RP�DWW�GHW�NDQ�ILQQDV�WYn�P|MOLJD�I|UNODULQJVIDNWRUHU�WLOO�RP�PHGLHGUHY
PLQVNDW��'HVVD�lU�DWW�PHGLHODQGVNDSHW�KDU�XWYHFNODWV�YlVHQWOLJW��RFK�GHQ�DQGUD�KDU�DWW�J|UD
PHG�DWW�GH�WYn�SROLWLVND�JUDQVNQLQJDUQD�YL�XQGHUV|NHU�lU�UHODWLYW�OLND��PHQ�WURWV�GHW�NDQ�E\JJD
Sn�ROLND�JUDG�DY�PHGLDOLVHULQJ�

)|OMDQGH�IUnJHVWlOOQLQJDU�KDU�IRUPXOHUDWV�I|U�DWW�EHVYDUD�VWXGLHQV�V\IWH�

�� .DQ�GH�EnGD�SROLWLVND�VNDQGDOHUQD�UlNQDV�VRP�GUHY"
�� 9DG�ILQQV�GHW�I|U�OLNKHWHU�RFK�VNLOOQDGHU�L�RPInQJ�DY�UDSSRUWHULQJ�JlOODQGH�GH�WYn

SROLWLVND�JUDQVNQLQJDUQD�L�SUHVV��UDGLR�RFK�79"
�� 9LOND�IDNWRUHU�NDQ�WlQNDV�OLJJD�WLOO�JUXQG�I|U�GH�ROLND�VNDQGDOHUQDV

UDSSRUWHULQJVRPInQJ�L�SUHVV��UDGLR�RFK�79"

'HVVD�IUnJHVWlOOQLQJDU�NRPPHU�EHVYDUDV�NYDQWLWDWLYW�L�VWXGLHQV�UHVXOWDWNDSLWHO��9LGDUH
NRPPHU�UHVXOWDWHW�GLVNXWHUDV�RFK�DQDO\VHUDV�XWLIUnQ�VWXGLHQV�WHRUHWLVND�UDPYHUN�RFK�WLGLJDUH
IRUVNQLQJ�L�DQDO\VNDSLWOHW��VRP�WLOO�H[HPSHO�$OOHUQ�RFK�3ROODFNV�NULWHULHU��������I|U�GUHY�RFK
IRUVNQLQJ�RP�PHGLHODQGVNDSHWV�XWYHFNOLQJ��9L�NRPPHU�lYHQ�XWJn�IUnQ�+HUQHV��������WHRUL
RP�PHGLDOLVHULQJ�I|U�DWW�VH�KXU�ROLND�MRXUQDOLVWLVND�EHUlWWDUWHNQLNHU�VRP�DQYlQGHV�L
JUDQVNQLQJDUQD 9DOVWXJHUHSRUWDJHW RFK 3DUWLHUQDV�KHPOLJD SHQJDU NDQ�WlQNDV�SnYHUNDW�KXU
P\FNHW�XWU\PPH�VNDQGDOHUQD�InWW�L�PHGLHUQD��'HWWD�HIWHUVRP�DWW�JHVWDOWQLQJHQ�DY�HQ
Q\KHWVVWRU\�NDQ�YDUD�DYJ|UDQGH�I|U�KXU�PlQQLVNRU�WDU�WLOO�VLJ�GHQ�

0HG�RYDQVWnHQGH�IUnJHVWlOOQLQJDU�VND�YL�DQDO\VHUD�RFK�GLVNXWHUD�NULQJ�RP�VNDQGDOHUQD�NDQ
UlNQDV�VRP�GUHY��KXU�P\FNHW�GH�KDU�UDSSRUWHUDWV�RP�VDPW�YDG�VRP�NDQ�OLJJD�WLOO�JUXQG�I|U
UDSSRUWHULQJVRPInQJHW��'HQ�I|UVWD�IUnJHVWlOOQLQJHQ�lPQDU�NXQQD�VYDUD�Sn�KXUXYLGD�EnGD
SROLWLVND�JUDQVNQLQJDUQD�JnU�DWW�NDWHJRULVHUD�VRP�PHGLHGUHY�HOOHU�LQWH��PHG�XWJnQJVSXQNW�L
$OOHUQ�RFK�3ROODFNV��������NULWHULHU��'HQ�DQGUD�IUnJHVWlOOQLQJHQ�V\IWDU�WLOO�DWW�NXQQD�XWOlVD
VNLOOQDGHU�RFK�OLNKHWHU�L�PlQJGHQ�UDSSRUWHULQJ�DY�YDUGHUD�VNDQGDO�L�GHVV�QlUWLG��'HQ�WUHGMH
IUnJHVWlOOQLQJHQ�VND�GlUHIWHU�OHGD�IUDP�WLOO�YLOND�IDNWRUHU�VRP�NDQ�WlQNDV�YDUD�DY�VWRU�YLNW
JlOODQGH�UDSSRUWHULQJVRPInQJHW�VNDQGDOHUQD�JHQHUDGH�

��



��0HWRG�RFK�PDWHULDO
,�I|OMDQGH�NDSLWHO�SUHVHQWHUDV�GHQ�IRUVNQLQJVDQVDWV�VRP�lU�YDOG�I|U�VWXGLHQ��VDPW�PRWLYHULQJ
WLOO�YDUI|U�GHQQD�lU�YDOG��$QVDWVHQ�lU�YlVHQWOLJ�DWW�UHGRJ|UD�I|U�Gn�GHQ�XWJ|U�NlUQDQ�L
VWXGLHQ��)|U�DWW�XSSQn�Vn�K|J�WUDQVSDUHQV�VRP�P|MOLJW�NRPPHU�GHW�RFNVn�I|UDV�HQ�GLVNXVVLRQ
RP�GHW�XUYDO�VRP�JMRUWV��VDPW�UHGRJ|UD�I|U�VWXGLHQV�YDOLGLWHW�RFK�UHOLDELOLWHW��+lU�I|UNODUDV
lYHQ��Sn�HWW�GMXSDUH�SODQ��GHW�XUYDO�YL�JMRUW�DY�WLGQLQJDU�RFK�UDGLR�RFK�79�VlQGQLQJDU�

����0HWRGYDO
'n�YL�XQGHUV|NHU�WYn�VSHFLILND�VNDQGDOHU�XQGHU�HQ�YHFNDV�WLG��VDPW�XQGHUV|NHU�KXU�IUHNYHQW
GH�UDSSRUWHUDV�RP��XWJnU�VWXGLHQ�IUnQ�GHQ�NYDQWLWDWLYD�LQQHKnOOVDQDO\VHQ��'HQ�NYDQWLWDWLYD
LQQHKnOOVDQDO\VHQ�lU�HWW�VlUVNLOW�OlPSDW�YHUNW\J�QlU�PDQ�YLOO�VWXGHUD�KXU IUHNYHQW QnJRW
I|UHNRPPHU��HOOHU�KXU�VWRUW�XWU\PPH QnJRW InU�L�HQ YLVV�WLG�RFK�UXP��(VDLDVVRQ��*LOOMDP�
2VFDUVVRQ�	�:lQJQHUXG��������

,�GHQQD�VSHFLILND�VWXGLH�KDU�NDWDORJLVHULQJHQ�VNHWW�PHG�KMlOS�DY�VWDWLVWLNSURJUDPPHW�6366��,
6366�KDU�YL�NRGDW ��� DQDO\VHQKHWHU�L�IRUP�DY�WLGQLQJVLQQHKnOO RFK�79��RFK�UDGLRLQVODJ�
7RWDOW�NRGDGHV�����UDGLRLQVODJ�����79�LQVODJ�RFK�����DUWLNODU�L�WU\FNW�WLGQLQJ�RFK
ZHEEWLGQLQJ��.RGVFKHPDW�lU�IRUPDW�XWHIWHU �� YDULDEOHU VRP�WDJLWV�IUDP�PHG�JUXQG�L�VWXGLHQV
WHRUHWLVND�UDPYHUN�RFK�WLGLJDUH�IRUVNQLQJ��0DWHULDOHW�VRP�VDPODV�LQ�EHDUEHWDV�LQWH�HQEDUW�PHG
HWW�PHNDQLVNW�UlNQDQGH��XWDQ�RFNVn�Sn�HWW�WRONDQGH�RFK�DQDO\VHUDQGH�YLV��'HW�lU�YLNWLJW�DWW
EnGH�NXQQD�VH�IUHNYHQV�JHQRP�VLIIURU��PHQ�RFNVn�YDG�VLIIURUQD�IDNWLVNW�EHW\GHU��(VDLDVVRQ��HW
DO��������

0HG�KMlOS�DY�GHQ�NYDQWLWDWLYD�DQVDWVHQ�lU�YnU�I|UKRSSQLQJ�DWW�Sn�HWW�HPSLULVNW�VlWW�NXQQD�GUD
JHQHUDOLVHUDQGH�VOXWVDWVHU��'HWWD�lU�QnJRW�VRP�1LOVVRQ��������V�������VRP�WLGLJDUH�DUEHWDW�YLG
620�LQVWLWXWHW��lYHQ�SRlQJWHUDU�YDUD�GHQ�YDOGD�PHWRGDQVDWVHQV�VW\UND��´'HQ�NYDQWLWDWLYD
LQQHKnOOVDQDO\VHQ�V\IWDU�DOOWLG�WLOO�DWW�O\IWD�VLJ�XSS�IUnQ�GHW�HQVNLOGD��PHG�VLNWH�Sn�GHW
JHQHUHOOD´�

����0DWHULDO��XUYDO�RFK�DYJUlQVQLQJ
,QQHKnOOVDQDO\VHQ�IRNXVHUDU�Sn�WRWDOW�WUH�WLGQLQJDU��WUH�79�NDQDOHU�RFK�I\UD�UDGLRNDQDOHU�VRP
VDPWOLJD�lU�GH�VW|UVWD�DY�VLWW�VODJ�I|U�UHVSHNWLYH�nU�������VDPW�������9L�KDU�HQGDVW�XQGHUV|NW
ULNVPHGLD�Gn�GHUDV�SXEOLNDWLRQHU�lU�lPQDGH�I|U�KHOD�ODQGHWV�EHIRONQLQJ��'HW�KDGH�EOLYLW
SUREOHPDWLVNW�DWW�J|UD�HWW�XUYDO�Sn�ORNDOD�PHGLHU�HIWHUVRP�GHWWD�KDGH�NUlYW�HQ�VW|UUH
DYJUlQVQLQJ��RFK�KDGH�ULVNHUDW�DWW�LQWH�EOL�UHSUHVHQWDWLYW�I|U�GH�Q\KHWHU�EHIRONQLQJHQ�NDQ�WD
GHO�DY��$YJUlQVQLQJHQ�lU�JMRUG�PHG�VW|G�DY�WLGLJDUH�IRUVNQLQJ�RP�NULWHULHU�I|U�GUHY��9L�KDU
YDOW�DWW�J|UD�HWW�QHGVODJ�L�WLGHQ�IUnQ�RFK�PHG�GDJHQ�Gn�YDUGHUD�JUDQVNQLQJ�SXEOLFHUDGHV�RFK
XQGHU�HQ�YHFND�IUDPnW��LQNOXVLYH�SXEOLFHULQJVGDJHQ��'HWWD�I|U�DWW�VH�RP�VNDQGDOHUQD�EOLYLW
Q\KHWVKlQGHOVHU�GlU�³IOHUD�GRPLQHUDQGH�UHGDNWLRQHU�RFK�PHGLHU�GHOWDU�|YHU�HQ�EHVWlPG�WLG´
�3ROODFN�������V�������'HVVXWRP�YLVDU�WLGLJDUH�IRUVNQLQJ�Sn�DWW�HQ�Q\KHW�VRP�UDSSRUWHUDV�RP�L
PLQVW�IHP�GDJDU�L�VWUlFN�DY�WYn�VWRUD�WLGQLQJDU�GHILQLHUDV�VRP�HWW�GUHY��$OOHUQ��6���.DQWROD��$��
3ROODFN��(��	�%ODFK��UVWHQ��0���������

8UYDOVWLGHQ�I|U�GH�WYn�JUDQVNQLQJDUQD�lU�

��



Ɣ 9DOVWXJHUHSRUWDJHW ��������3XEOLFHULQJVGDJHQ����VHSWHPEHU WLOO����VHSWHPEHU�
Ɣ 3DUWLHUQDV�KHPOLJD�SHQJDU ��������3XEOLFHULQJVGDJHQ ���DXJXVWL�WLOO����DXJXVWL�

(IWHUVRP�DWW�GHQQD�VWXGLH�HQEDUW�KDQGODU�RP�DWW�LGHQWLILHUD�QlU�UHVSHNWLYH�JUDQVNQLQJ�QlPQV
RFK�HOOHU�YLVDV�L�PHGLHU�KDU�YL�LQWH�DWW�NRGDW�H[HPSHOYLV�UXEULNHU��ELOGHU�HOOHU�LQQHKnOO��'HWWD
Pn�YDUD�LQWUHVVDQWD�DVSHNWHU�DY�HQ�P|MOLJ�GUHYNXOWXU�RFK�VNDQGDOMRXUQDOLVWLN�VRP�EHU|U
SROLWLNHU��9L�KDU�GRFN�DYJUlQVDW�RVV�WLOO�IUHNYHQV��RFK�GlUPHG�EOLU�LQWH�IUnJDQ�RP KXU PDQ
UDSSRUWHUDW�UHOHYDQW�I|U�YnU�VWXGLH�

������7U\FNW�WLGQLQJ�RFK�ZHEEWLGQLQJ
)|U�DWW�WD�IUDP�KXU�RIWD�WLGQLQJDU�RFK�ZHEEWLGQLQJDU�KDU�UDSSRUWHUDW�RP�GH�WYn�SROLWLVND
JUDQVNQLQJDUQD�KDU�YL�YDOW�DWW�DQYlQGD�RVV�DY�0HGLHDUNLYHW�5HWULHYHU�VRP�V|NPRWRU��8UYDOHW
DY�WU\FNW�SUHVV�RFK�ZHEEWLGQLQJDU�KDU�JMRUWV�PHG�DYJUlQVQLQJHQ�WLOO�GH�WUH�VW|UVWD�WLGQLQJDUQD
Sn�ULNVQLYn�L�6YHULJH��'H�WUH�VW|UVWD�WLGQLQJDUQD�RFK�ZHEEWLGQLQJDUQD�Sn�ULNVQLYn�XQGHU�����
RFK������SUHVHQWHUDV�IUnQ�HQ�VWXGLH�VRP�ILQQV�L�NDSLWOHW�WLGLJDUH�IRUVNQLQJ��6WXGLHQ�
JHQRPI|UG�DY�1RUGLFRP��YLVDU�DWW�GHW�nU������YDU�'DJHQV�1\KHWHU��$IWRQEODGHW�RFK
([SUHVVHQ��LQNO��*7�RFK�.YlOOVSRVWHQ��VRP�YDU�GH�WUH�VW|UVWD�WLGQLQJDUQD��3n�JUXQG�DY�DWW�*7
RFK�.YlOOVSRVWHQ�lU�ORNDOD�UHGDNWLRQHU�XQGHU�([SUHVVHQ�KDU�YL�YDOW�DWW�ERUWVH�IUnQ�GHVVD�RFK
HQGDVW�NRGD�XWHIWHU�GH�DUWLNODU�VRP�([SUHVVHQ�KDU�SXEOLFHUDW�Sn�ULNVQLYn��cU������YLVDU
1RUGLFRPV�VWXGLH�DWW�GH�WUH�VW|UVWD�WU\FNWD�WLGQLQJDUQD�RFK�ZHEEWLGQLQJDUQD�IRUWIDUDQGH�lU
'DJHQV�1\KHWHU��$IWRQEODGHW�RFK�([SUHVVHQ��'lUPHG�NRPPHU�YL�XWJn�LIUnQ�VDPPD
WLGQLQJVUHGDNWLRQHU�QlU�YL�VWXGHUDU�IUHNYHQV�nU������RFK������

5HVSHNWLYH�WLGQLQJ�GHODV�XSS�L�WUH�ROLND�DYGHOQLQJDU�

$IWRQEODGHW�
Ɣ $IWRQEODGHW�SULQW��DUWLNODU�L�WU\FNW�SUHVV�
Ɣ $IWRQEODGHW�ZHEE��DUWLNODU�L�ZHEEWLGQLQJ�
Ɣ $IWRQEODGHW�SOXV��DUWLNODU�EDNRP�EHWDOYlJJ�

([SUHVVHQ�
Ɣ ([SUHVVHQ�SULQW��DUWLNODU�L�WU\FNW�SUHVV�
Ɣ ([SUHVVHQ�ZHEE��DUWLNODU�L�ZHEEWLGQLQJ�
Ɣ ([SUHVVHQ�SUHPLXP��DUWLNODU�EDNRP�EHWDOYlJJ�

'DJHQV�1\KHWHU
Ɣ 'DJHQV�1\KHWHU�SULQW��DUWLNODU�L�WU\FNW�SUHVV�
Ɣ 'DJHQV�1\KHWHU�ZHEE��DUWLNODU�L�ZHEEWLGQLQJ�
Ɣ 'DJHQV�1\KHWHU�ORJLQ��DUWLNODU�EDNRP�EHWDOYlJJ�

9L�KDU�YDOW�DWW�J|UD�GHW�NRGEDUW�RP�DUWLNHOQ�lU�SXEOLFHUDG�EDNRP�EHWDOYlJJ�HIWHUVRP�GHQQD
PlQJG�NDQ�NRPPD�DWW�EOL�LQWUHVVDQW�L�DQDO\VHQ�DY�VWXGLHQ��9L�KDU�RFNVn�EHVOXWDW�DWW�RP�HQ�RFK
VDPPD�DUWLNHO�KDU�SXEOLFHUDWV�I|U�VDPPD�UHGDNWLRQ�L�EnGH�WU\FNW�WLGQLQJ�RFK�ZHEEWLGQLQJ�
NRPPHU�GHQQD�UlNQDV�VRP�WYn�DQDO\VHQKHWHU��'HWWD�PRWLYHUDV�JHQRP�DWW�WU\FNWD�WLGQLQJDU�RFK
ZHEEWLGQLQJDU�QnU�XW�WLOO�ROLND�SXEOLN��RFK�lU�WYn�VHSDUDWD�SODWWIRUPDU�VRP�ELGUDU�WLOO�EUHGDUH

��



UlFNYLGG�I|U�HQ�Q\KHW��)|U�DWW�J|UD�V|NQLQJHQ�L�0HGLHDUNLYHW�UHSOLNHUEDU�KDU�YL�YDOW�DWW
SUHVHQWHUD�YnUD�H[DNWD�V|NRUG�RFK�IUDVHU�

8SSGUDJ�JUDQVNQLQJ�� 9DOVWXJHUHSRUWDJHW
Ɣ ��XSSGUDJ�JUDQVNQLQJ��25��UDVLVPHQ�L�YDOVWXJRUQD��25��YDOVWXJHUHSRUWDJHW��25

�N\OLJD�YLQGDU�L�VWXJYlUPHQ��25��-DQQH�-RVHIVVRQ���$1'��PRGHUDW�25�YDOVWXJ
25��-DQQH�-RVHIVVRQ��25�8SSGUDJ�JUDQVNQLQJ�25��/DUV�*|UDQ�6YHQVVRQ��25
5HSRUWDJH�25�DYVO|MD�25�697�25��GROG�NDPHUD��25�JUDQVNQLQJ�25�VNDQGDO�25
DYJn��

.DOOD�IDNWD�� 3DUWLHUQDV�KHPOLJD�SHQJDU
Ɣ ��.DOOD�IDNWD��25��3DUWLHUQDV�KHPOLJD�SHQJDU���$1'��SDUWLHU�25�KHPOLJ�25

SHQJDU�25�GRQDWLRQ�25�EXOYDQ�25�EXOYDQXSSOlJJ�25�NRUUXSWLRQVODJ�25
SDUWLVHNUHWHUDUH�25�VNDQGDO�25�79��25�DYVO|MD�25�JUDQVND�25�NU\SKnO�25
YDOVSXUW�25�nWJlUG�25�JLYDUH�

'HW�ILQQV�EULVWHU�L�V|NQLQJHQ�DY�DUWLNODU�L�WU\FNW�WLGQLQJ�RFK�ZHEEWLGQLQJ��'HW�ILQQV�HQ�ULVN�DWW
YnUD�V|NRUG�L�0HGLHDUNLYHW�LQWH�WlFNHU�VDPWOLJD�DUWLNODU�VRP�KlQYLVDU�WLOO�HOOHU�UDSSRUWHUDU�RP
GH�WYn�SROLWLVND�JUDQVNQLQJDUQD��9L�KDU�GRFN�PRGLILHUDW�RFK�UHYLGHUDW�V|NQLQJDUQD�HWW�IOHUWDO
JnQJHU��RFK�RYDQVWnHQGH�V|NQLQJDU�lU�GH�VRP�lU�UlWWYLVW�DYJUlQVDGH�WLOO�YnUD�JUDQVNQLQJDU�
PHQ�VRP�VDPWLGLJW�YLVDGH�IOHVW�WUlIIDU��'HW�ILQQV�lYHQ�EULVWHU�L�XUYDOHW�VRP�EHJUlQVDU�RVV�WLOO
GH�WUH�VW|UVWD�WLGQLQJDUQD��RFK�LQWH�IOHU�WLGQLQJDU�lQ�Vn��Gn�GHW�PHG�VWRU�VDQQROLNKHW�ILQQV�DQGUD
WLGQLQJDU�VRP�UDSSRUWHUDW�RP�GHVVD�SROLWLVND�JUDQVNQLQJDU��9L�KDU�GRFN�JMRUW�HQ�EHG|PQLQJ
DWW�GH�WUH�VW|UVWD�WLGQLQJDUQD�JHU�HQ�JHQHUHOO�ELOG�DY�UDSSRUWHULQJHQ�Sn�ULNVQLYn��RFK�Sn�JUXQG
DY�GH�WLGVUDPDU�VRP�YL�KnOOHU�RVV�WLOO�KLQQV�GHW�LQWH�PHG�IOHU�lQ�GH�WUH�VW|UVWD�WLGQLQJDUQD�
9DOHW�DY�QHGVODJ�L�WLG��IUnQ�RFK�PHG�JUDQVNQLQJHQV�SXEOLFHULQJVGDJ�RFK�VH[�GDJDU�IUDPnW��lU
RFNVn�QnJRW�VRP�NDQ�EOL�HQ�ELGUDJDQGH�IDNWRU�WLOO�DWW�GHODU�DY�UDSSRUWHULQJHQ�IDOOHU�ERUW�L�YnU
NRGQLQJ��9L�PHQDU�GRFN�DWW�GHQ�PHVW�LQWHQVLYD�UDSSRUWHULQJHQ�RIWDUH�LQIDOOHU�GLUHNW�HIWHU�DWW�HQ
VNDQGDO�SXEOLFHUDWV��'HWWD�DUJXPHQW�VW|GMHU�YL�PHG�WLGLJDUH�IRUVNQLQJ�RP�SROLWLVND�GUHY��RFK
GlUDY�DQVHU�YL�DWW�YnUW�WLGVXUYDO�lU�UHOHYDQW�I|U�GHQQD�VWXGLH�

������79
(QOLJW�WLGLJDUH�SUHVHQWHUDG�VWXGLH�IUnQ�1RUGLFRP�YDU�GH�VW|UVWD�79�NDQDOHUQD�L�6YHULJH�nU
�����RFK������I|OMDQGH��697���697��RFK�79���,�GHQQD�XQGHUV|NQLQJ�NRPPHU�XUYDOHW�IUnQ
GHVVD�79�NDQDOHU�HQGDVW�DWW�EHVWn�DY�Q\KHWVVlQGQLQJDU��0HG�EHQlPQLQJHQ�Q\KHWVVlQGQLQJDU
V\IWDU�YL�HQGDVW�WLOO�HWW�XUYDO�DY�NRUWDUH�VlQGQLQJDU�VRP�VSHFLILNW�IRNXVHUDU�Sn�UDSSRUWHULQJ�DY
DNWXHOOD�Q\KHWHU��'HWWD�LQQHElU�DWW�YL�LQWH�VWXGHUDU�Q\KHWVSURJUDP�L�OlQJUH�IRUP��VnVRP
79��DV�1\KHWVPRUJRQ�HOOHU�697�V�0RUJRQVWXGLR��'H�VlQGQLQJDU�VRP�NRPPHU�DWW�REVHUYHUDV
lU�5DSSRUW��697����$NWXHOOW��697���VDPW�1\KHWHUQD��79����6DPWOLJD�SURJUDP�PRWVYDUDU
YDUGHUD�NDQDOV�VW|UVWD�Q\KHWVVlQGQLQJDU������RFK�������$OOW�HPSLULVNW�PDWHULDO�lU�LQVDPODW
RFK�EHVWlOOW�LIUnQ�.XQJOLJD�ELEOLRWHNHWV�V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��6YHQVN
PHGLHGDWDEDV��60'%��

��



7DEHOO������6WXGLHQ�XWJnU�LIUnQ�GHVVD�79�VlQGQLQJDU�IUnQ�YDUGHUD�NDQDO�������������

���� 0nQGDJ±7RUVGDJ
�VlQGQLQJ�GDJ�

)UHGDJ /|UGDJ 6|QGDJ

697��5DSSRUW �����������
����������� ����������� �����������

�����������
�����������

697��$NWXHOOW �����������
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�����������
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79��1\KHWHUQD �����������
�����������
�����������

�����������
�����������
�����������
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���� 0nQGDJ�7RUVGDJ )UHGDJ /|UGDJ 6|QGDJ

697��5DSSRUW �����������
�����������

�����������
����������� ����������� �����������

697��$NWXHOOW ����������� ����������� �����������

79��1\KHWHUQD �����������
�����������

�����������
�����������

�����������
�����������

�����������
�����������

.RPPHQWDU� 9DOGD�SURJUDP�RFK�WLGHU�I|U�VWXGLHQ�

9L�KDU�DYJUlQVDW�RVV�WLOO�Q\KHWVVlQGQLQJDU�VRP�YLVDV�XQGHU�PRUJRQ��OXQFK��PLGGDJ�RFK�NYlOO�
8QGHU������VlQGHV�VDPWOLJD�Q\KHWVSURJUDP�EHW\GOLJW�RIWDUH�lQ�nU�������'lUI|U�KDU�YL�YDOW�DWW
KD�PHG�IOHU�VlQGQLQJDU�IUnQ�GHVVD�SURJUDP�nU�������I|U�DWW�GHW�VND�EOL�UHSUHVHQWDWLYW�L�XUYDOHW�
%ULVWHU�L�YnUW�XUYDO�lU�DWW�YL��Sn�JUXQG�DY�WLGVEULVW��LQWH�KDIW�P|MOLJKHW�DWW�DQDO\VHUD�VDPWOLJD
Q\KHWVVlQGQLQJDU�RFK�SURJUDP�IUnQ�YnUW�WLGVXUYDO��'HWWD�LQQHElU�DWW�YL�HYHQWXHOOW�JnU�PLVWH�RP
VlQGQLQJDU�GlU�GH�SROLWLVND�JUDQVNQLQJDUQD�QlPQV��'RFN�KDU�YL�YDOW�XW�GH�PHVW�SURPLQHQWD
VlQGQLQJDUQD�IUnQ�YDUGHUD�79�NDQDO��YLONHW�LQQHElU�DWW�VWXGLHQ�NRPPHU�NXQQD�VNDSD�HQ
JHQHUHOO�ELOG�DY�KXU�RIWD�VNDQGDOHUQD�UDSSRUWHUDGHV�RP�

)|U�697��V�Q\KHWVSURJUDP�5DSSRUW�KDU�YL�EnGH������RFK������YDOW�HQ�I|UPLGGDJVVlQGQLQJ
RFK�HQ�NYlOOVVlQGQLQJ��'HWWD�lU�HWW�XUYDO�Sn�WYn�DY�I\UD�GDJOLJD�VlQGQLQJDU�nU�������VDPW�WYn
DY�QLR�GDJOLJD�VlQGQLQJDU�nU�������9L�KDU�YDOW�GHVVD�VSHFLILND�VlQGQLQJDU�HIWHUVRP�Q\D�RFK
VWRUD�Q\KHWHU�NDQ�XSSVWn�XQGHU�GDJHQV�JnQJ��RFK�PHGLHUQDV�GDJRUGQLQJ�NDQ�I|UlQGUDV��'lUI|U
DQVHU�YL�GHW�YLNWLJW�DWW�KD�PHG�HQ�I|UPLGGDJV�RFK�NYlOOVVlQGQLQJ�IUnQ������VDPW�������3n
O|UGDJ�RFK�V|QGDJ������XWJnU�I|UPLGGDJVVlQGQLQJDUQD�Sn�JUXQG�DY�DWW�GHW�lU�KHOJGDJDU�
OLNDGDQW�JlOOHU�I|UPLGGDJVVlQGQLQJHQ�nU�������VRP�RFNVn�XWJnU�Sn�KHOJHQ�

cU������VlQGHV�697��V�$NWXHOOW�WUH�JnQJHU�Sn�NYlOODUQD��9L�KDU�JMRUW�HWW�XUYDO�GlU�YL�YDOW�GH
WYn�OlQJVWD�RFK�VW|UVWD�Q\KHWVVlQGQLQJDUQD��cU������VlQGV�$NWXHOOW�HQGDVW�HQ�JnQJ�RP�GDJHQ�
YLONHQ�RFNVn�lU�HQ�NYlOOVVlQGQLQJ��GlUI|U�NRPPHU�GHW�HQGDVW�ILQQDV�HQ�VlQGQLQJ�RP�GDJHQ
IUnQ�GHWWD�nU��9L�KDU�YDOW�DWW�WD�PHG�WYn�VlQGQLQJDU�IUnQ�nU������Gn�GHW�lU�WUH�WLPPDU�PHOODQ

��



VlQGQLQJDUQD��YLONHW�LQQHElU�DWW�Q\D�Q\KHWHU�NDQ�KD�XSSNRPPLW�XQGHU�WLGHQ��3n�O|UGDJDU�XWJnU
$NWXHOOW�VlQGQLQJHQ�nU������

79��1\KHWHUQD�VlQGHV�IHP�JnQJHU�RP�GDJHQ�������RFK�YL�KDU�YDOW�DWW�DQDO\VHUD�WUH�DY�GHVVD�
YLOND�lU�HQ�I|UPLGGDJVVlQGQLQJ�RFK�WYn�NYlOOVVlQGQLQJDU��3n�KHOJHQ�XWJnU�GRFN
I|UPLGGDJVVlQGQLQJHQ�YLONHW�LQQHElU�DWW�YL�HQGDVW�DQDO\VHUDU�WYn�VlQGQLQJDU��cU������VlQGV
79��1\KHWHUQD�HQGDVW�WYn�JnQJHU�RP�GDJHQ��RFK�LQJHQ�VlQGQLQJ�XWJnU�Sn�KHOJHUQD��9L�KDU
YDOW�DWW�WD�PHG�EnGD�NYlOOVVlQGLQJDUQD�I|U�DWW�GHW�VND�YDUD�PHU�MlPI|UEDUW�PHG�VlQGQLQJDUQD
�����

������5DGLR
5DGLRLQVODJHQ�lU�LQVDPODGH�IUnQ�.XQJOLJD�ELEOLRWHNHWV�V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU�
6YHQVN�PHGLHGDWDEDV��60'%���PHG�XQGDQWDJ�I|U�5L[�)0�GlU�PDWHULDOHW�lU�WDJHW�GLUHNW�IUnQ
GHUDV�HJQD�KHPVLGD��(QOLJW�VWXGLHQ�IUnQ�1RUGLFRP�YDU�GH�WUH�VW|UVWD�UDGLRNDQDOHUQD�XQGHU
�����WDOHW�3���3��RFK�3���3��RFK�3��NYDUVWnU�VRP�GH�VW|UVWD������WDOHW��PHQ�0L[�0HJDSRO
RFK�5L[�)0�KDU�IOHU�O\VVQDUH�LGDJ�lQ�3���5L[�)0�RFK�0L[�0HJDSRO�KDU�L�GDJVOlJHW�XQJHIlU
OLND�VWRUW�SXEOLNDQWDO��PHQ�HIWHUVRP�5L[�)0�KDU�VLQD�HJQD�Q\KHWVVlQGQLQJDU�KDU�YL�GlUI|U�YDOW
DWW�5L[�)0�InU�UHSUHVHQWHUD�GHQ�WUHGMH�DNW|UHQ�I|U�������(IWHUVRP�YL�YLOO�VH�WLOO�GH�VW|UVWD
Q\KHWVUHGDNWLRQHUQDV�UDSSRUWHULQJVRPInQJ�I|U�VLQ�WLG�KDU�YL�GlUI|U�YDOW�3���3��RFK�3��I|U�nU
�����RFK�3���3��RFK�5L[�)0�I|U������

9L�KDU�YDOW�XW�Q\KHWVVlQGQLQJDU�I|U�YDUMH�NDQDO�PHG�EHJUlQVQLQJDU�WLOO�PRUJRQ��OXQFK�
HIWHUPLGGDJV�RFK�NYlOOVVlQGQLQJDU�L�GHQ�PnQ�GHW�ILQQV�PDWHULDO�I|U��0HG�Q\KHWVVlQGQLQJDU
V\IWDU�YL�WLOO�NRUWDUH�VlQGQLQJDU�PHG�IRNXV�Sn�UDSSRUWHULQJ�DY�DNWXHOOD�Q\KHWHU��'HWWD�LQQHElU
DWW�YL�LQWH�NRPPHU�NROOD�Sn�Q\KHWVSURJUDP�VRP�lU�DY�OlQJUH�IRUP��6DPPDQIDWWQLQJVYLV
JUXQGDU�VLJ�XUYDOHW�DY�VlQGQLQJDU�L�DWW�KLWWD�MlPI|UEDUD�VlQGQLQJVWLGHU�RFK�WLGSXQNWHU�XQGHU
GDJHQ�I|U�UHVSHNWLYH�nUHQ��VDPW�DWW�Vn�UHSUHVHQWDWLYW�VRP�P|MOLJW�VSHJOD�DQWDOHW�VlQGQLQJDU
RFK�Q\KHWVKlQGHOVHU�VRP�lJHU�UXP�XQGHU�HQ�GDJ�

(NRW�VlQGHU�VLQD�VWRUD�Q\KHWVVlQGQLQJDU�SDUDOOHOOW�L�IOHUD�NDQDOHU�VDPWLGLJW��([HPSHOYLV�VlQGV
VDPPD�OXQFKHNR�L�VDPWOLJD�NDQDOHU��9L�KDU�WURWV�GHWWD�YDOW�DWW�NRGD�VlQGQLQJDUQD�VRP�ROLND
SURJUDP��'HWWD�Gn�YL�DQVHU�DWW�YDUGHUD�VlQGQLQJ�EOLU�HQ�XQLN�HIWHUVRP�DOOD�NDQDOHU�QnU�XW�WLOO
ROLND�SXEOLN��'HWWD�lU�DQWDJEDUW�HIWHUVRP�DWW�GH�WUH�VW|UVWD�NDQDOHUQD�nU������RFK������KDU
ROLND�VWRU�UlFNYLGG�SHU�VYHQVNW�KXVKnOO��1RUGLFRP���cU������VlQGH�HNRW�L�3�����VlQGQLQJDU
RP�GDJHQ��$Y�GHVVD����KDU�YL�YDOW�XW�GH�I\UD�VW|UVWD�VlQGQLQJDUQD��3��VlQGH�XQGHU�GHQQD�WLG
NYDUW�L�IHP�HNRW�HQ�JnQJ�RP�GDJHQ��RFK�3��VlQGH�NYDUW�L�IHP�HNRW�Sn�KHOJHQ�

6DPPD�VlQGQLQJDU�nWHUNRPPHU�QlU�YL�WLWWDU�Sn�nU������I|U�3���(NRW�VlQGHV�Gn����JnQJHU�RP
GDJHQ��YDUSn�YL�YDOW�XW�VDPPD�VlQGQLQJDU�VRP�IUnQ�������3��KDU�EHW\GOLJW�PnQJD�IOHU
(NRW�VlQGQLQJDU�nU�������Gn�GH�VlQGHU�KHOD����JnQJHU��9L�KDU�YDOW�DWW�DQDO\VHUD�HWW
PRUJRQHNR��HWW�OXQFKHNR�VDPW�NYDUW�L�IHP�HNRW�RFK�NYlOOVHNRW��YLONHW�lU�GH�I\UD�VW|UVWD
Q\KHWVVlQGQLQJDUQD�IUnQ�3��

1lU�YL������O\VVQDU�Sn�5L[�)0V�Q\KHWVVlQGQLQJDU�KDU�YL�YDOW�DWW�O\VVQD�Sn�DOOD�IHP�VH[
VlQGQLQJDU�RP�GDJHQ��7RWDOW�EOLU�GHW�IOHU�DQDO\VHQKHWHU�I|U�UDGLR�nU������Sn�JUXQG�DY�5L[�)0�

��



PHQ�YL�PRWLYHUDU�DWW�NRGD�VDPWOLJD�VlQGQLQJDU�HIWHUVRP�GH�HQEDUW�lU�HQ�PLQXW�OnQJD�RFK�DWW
GH�VRP�HQ�NRPPHUVLHOO�UDGLRNDQDO�ELGUDU�PHG�HWW�Q\WW�SHUVSHNWLY�I|U�YnU�VWXGLH�

'HW�ILQQV�EULVWHU�L�XUYDOHW�JlOODQGH�UDGLRPDWHULDO��,�RFK�PHG�YnUW�YDO�DY�QHGVODJ�L�WLG�NDQ�GHW
ILQQDV�HQ�ULVN�DWW�UDSSRUWHULQJ�RP�GH�XWYDOGD�JUDQVNQLQJDUQD�PLVVDV��9L�DQVHU��WURWV�GHWWD��DWW�L
RFK�PHG�DWW�YL�YlOMHU�GH�PHVW�SURPLQHQWD�VlQGQLQJDUQD�IUnQ�YDUGHUD�UDGLRNDQDO�NRPPHU
VWXGLHQ�NXQQD�JH�HQ�ELOG�DY�RP�RFK�KXU�RIWD�VNDQGDOHUQD�WDODGHV�RP��(Q�DQQDQ�SRWHQWLHOO�EULVW
VNXOOH�NXQQD�YDUD�DWW�3��HUVlWWV�PHG�5L[�)0��'RFN�KDU�YL�YDOW�DWW�HUVlWWD�3��PHG�5L[�)0
HIWHUVRP�GHW�KDU�VNHWW�I|UlQGULQJDU�L�VW\UNHI|UKnOODQGHQD�XQGHU�nUHQ��GHW�YLOO�VlJD��DWW�5L[�)0
LGDJ�KDU�IOHU�DQWDO�O\VVQDUH�lQ�3���1RUGLFRP��

7DEHOO�����6WXGLHQ�XWJnU�LIUnQ�GHVVD�UDGLRVlQGQLQJDU�IUnQ�YDUGHUD�NDQDO�������������

���� 0nQGDJ�7RUVGDJ )UHGDJ /|UGDJ 6|QGDJ
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.RPPHQWDU� 9DOGD�SURJUDP�RFK�WLGHU�I|U�VWXGLHQ�

��



����0HWRGGLVNXVVLRQ

������7LOOYlJDJnQJVVlWW�RFK�JHQRPI|UDQGH
9L�KDU�DYJUlQVDW�RVV�WLOO�WYn�SROLWLVND�JUDQVNQLQJDU��RFK�GlUHIWHU�VDPODW�LQ�DUWLNODU�IUnQ�SULQW
WLGQLQJDU�RFK�ZHEEWLGQLQJDU�YLD�0HGLHDUNLYHW��6HGDQ�KDU�YL�JHQRPI|UW�IOHUWDOHW�V|NQLQJDU�I|U
DWW�XWIRUPD�GHW�ElVWD�V|NDOWHUQDWLYHW�I|U�YDUGHUD�JUDQVNQLQJ��)|U�DWW�WLOOJn�79�RFK
UDGLRPDWHULDO�YlQGH�YL�RVV�WLOO�6YHQVN�PHGLHGDWDEDV��60'%���'lU�EHVWlOOGH�YL�PDWHULDO�VRP
SDVVDGH�YnUW�XUYDO�RFK�QHGVODJ�L�WLG��6DPWOLJD�DUWLNODU�RFK�LQVODJ�NRGDGHV�L
VWDWLVWLNEHKDQGOLQJVSURJUDPPHW�6366��9DUMH�DQDO\VHQKHW�PRWVYDUDU�HQ�NRGDG�DUWLNHO�
UDGLRLQVODJ�HOOHU�79�LQVODJ��9L�KDU�WDJLW�GHO�DY�ROLND�UDGLRSURJUDP�RFK�79�SURJUDP��1lU�YL
DQYlQGHU�EHQlPQLQJHQ�³SURJUDP´�V\IWDU�YL�Sn�KHOD�SURJUDPPHW��1lU�YL�KlQYLVDU�WLOO�HWW
UDGLR�HOOHU�79�´LQVODJ´�V\IWDU�YL�WLOO�VMlOYDVWH�LQVODJHW�L�SURJUDPPHW�VRP�EHU|U�QnJRQ�DY
JUDQVNQLQJDUQD�

������2SHUDWLRQDOLVHULQJ
,�XWIRUPQLQJHQ�DY�VWXGLHQV�NRGVFKHPD�KDU�YL�DUEHWDW�NXPXODWLYW�RFK�KlPWDW�LQVSLUDWLRQ�DY
WLGLJDUH�NYDQWLWDWLYD�VWXGLHU�PHG�IRNXV�Sn�EODQG�DQQDW�IUHNYHQV��9L�NRP�IUDP�WLOO�HQ�VOXWJLOWLJ
VXPPD�DY����YDULDEOHU�I|U�DWW�In�IUDP�GH�WYn�JUDQVNQLQJDUQDV�IUHNYHQV�L
Q\KHWVUDSSRUWHULQJHQ��,�RSHUDWLRQDOLVHULQJHQ�DY�VWXGLHQV�WHRULHU�KDU�YL�XWJnWW�EnGH�IUnQ�$OOHUQ
RFK�3ROODFNV��������NULWHULHU�I|U�GUHY�RFK�+HUQHV��������WHRUL�RP�PHGLDOLVHULQJ��'HVVD
DQYlQGV�lYHQ�YLG�DQDO\VHULQJ�DY�GHW�IlUGLJNRGDGH�PDWHULDOHW��7HRULHUQD�OHGHU�WLOO
RSHUDWLRQDOLVHULQJHQ�DY�YnUD�VOXWJLOWLJD�IUnJHVWlOOQLQJDU��'lUHPRW�KDU�YL�YDOW�DWW�LQWH�DQYlQGD
RVV�DY�$OOHUQ�RFK�3ROODFNV��������IMlUGH�NULWHULXP�³5HGDNWLRQHU�RFK�PHGLHU�XWJnU�IUnQ
VDPPD�SHUVSHNWLY��MRXUQDOLVWLVND�YLQNOLQJ�RFK�GUDPDWXUJL´��'HWWD�EHVOXW�WRJV�HIWHUVRP
VDPWOLJD�NRGDUH�KDU�NRGDW�ROLND�PDWHULDO��YLONHW�JHU�HQ�DOOWI|U�VYDJ�NXQVNDS�L�DWW�GUD�GH
VOXWVDWVHU�VRP�NULWHULXP�I\UD�NUlYHU��'HQ�I|UVWD�IUnJHVWlOOQLQJHQ�E\JJHU�Sn�$OOHUQ�RFK
3ROODFNV��������NULWHULHU�I|U�GUHY�RFK�RSHUDWLRQDOLVHUDV�JHQRP�GHQ�WHRULQ��(IWHU�DWW�NRGQLQJHQ
KDU�JHQRPI|UWV�RFK�GHW�JnU�DWW�XWOlVD�HWW�UHVXOWDW�VRP�JnU�DWW�NRSSOD�WLOO�NULWHULHUQD��.RGQLQJHQ
NRPPHU�lYHQ�HQVNLOW�NXQQD�VYDUD�Sn�IUnJHVWlOOQLQJ�WYn�±�RP�GHW�ILQQV�OLNKHWHU�HOOHU�VNLOOQDGHU
L�RPInQJHW�DY�GH�WYn�UDSSRUWHULQJDUQD��'HQ�WUHGMH�IUnJHVWlOOQLQJHQ�RSHUDWLRQDOLVHUDV�WLOO�VLVW
HIWHU�DWW�YL�NXQQDW�VH�RP�GH�WYn�SROLWLVND�JUDQVNQLQJDUQD�NDQ�DQVHV�YDUD�PHGLHGUHY��VDPW
XWHIWHU�WHRULQ�RP�PHGLDOLVHULQJ�RFK�WLGLJDUH�IRUVNQLQJ�RP�GUHY�RFK�PHGLHODQGVNDSHW�

.RPSOHWWHUDQGH�WLOO�RYDQVWnHQGH�WHRULHU�KDU�YL�VMlOYD�JMRUW�WRONQLQJVUHJOHU��VH�DYVQLWW������
QHGDQ��I|U�DWW�VWXGLHQ�VND�YDUD�DQSDVVDG�WLOO�DWW�VH�IUHNYHQVHQ�L�UDSSRUWHULQJHQ�

9DULDEHO������9�� �cU��9�� �0nQDG��9�� �'DJ��9�� �9HFNRGDJ��9�� �W\S�DY�PHGLD��9�� 
7LGQLQJ��KDU�KMlOSW�RVV�EHVYDUD�IUnJHVWlOOQLQJ�WYn��RP�GHW�ILQQV�OLNKHWHU�HOOHU�VNLOOQDGHU�L
RPInQJHW�DY�GH�WYn�UDSSRUWHULQJDUQD��bYHQ�YDULDEHO�������9�� �5DGLR��9��� �79�SURJUDP�
9��� �2P�79�5DGLR�WLG�Sn�G\JQHW��KDU�KMlOSW�RVV�VH�OLNKHWHU�RFK�VNLOOQDGHU�PHOODQ�ROLND
NDQDOHU�RFK�UHGDNWLRQHU��9DULDEOHUQD�����1lPQV�JUDQVNQLQJDUQD��RFK�����2P�QlPQV��YLONHQ
JUDQVNQLQJ�QlPQV��EHKDQGODU�VOXWOLJHQ�KXUXYLGD�QnJRQ�DY�GH�WYn�JUDQVNQLQJDUQD�I|UHNRPPHU
L�DUWLNHOQ�HOOHU�VlQGQLQJHQ��2P�GHW�lU�HQ�UDGLR�HOOHU�79�VlQGQLQJ�NRGDV�GHW�KXU�OnQJ�WLG��9��
 �2P�UDGLR�79�KXU�OnQJ�WLG�lJQDV�nW�Q\KHWHQ���L�PLQXWHU�RFK�VHNXQGHU��VRP�lJQDV�nW

��



JUDQVNQLQJHQ��'HWWD�J|U�GHW�P|MOLJW�DWW�NXQQD�VH�RP�GHW�YDULHUDU�L�KXU�P\FNHW�WLG�GHW�WRWDOW
lJQDV�nW�YDUGHUD�JUDQVNQLQJ�

9nU�IUnJHVWlOOQLQJ�RP�KXUXYLGD�GH�WYn�JUDQVNQLQJDUQD�NDQ�UlNQDV�VRP�GUHY�KDU�NXQQDW
EHVYDUDV�PHG�KMlOS�DY�9���GDJ��RFK�9���9���9���RP�UDGLR��RFK�9����YLONHQ�DNW|U���'HWWD�Gn
YL�XWJnU�IUnQ�NULWHULHU�RP�GUHY�VRP�PHQDU�DWW�HWW�GUHY�lU�QnJRW�VRP�LQQHIDWWDU�HQ�LQWHQVLY
UDSSRUWHULQJ�IUnQ�PLQVW�WYn�VWRUD�Q\KHWVUHGDNWLRQHU�L�PLQVW�IHP�GDJDU�L�VWUlFN��$OOHUQ�RFK
3ROODFN��������

9DULDEHO����NRGDUH��YDU�HQGDVW�VNDSDG�I|U�DWW�NXQQD�KD�NRQWUROO�|YHU�YHP�VRP�NRGDW�YDG�
9DULDEHO����2P�ZHEE��EDNRP�EHWDOYlJJ��lU�HQ�I|OMG�WLOO�YDULDEHO����YLONHQ�WLGQLQJ�VRP�JMRUW
SXEOLNDWLRQHQ�RFK�RP�SULQW�HOOHU�ZHEE���9DULDEHO���V\IWDU�WLOO�DWW�VH�KXU�PnQJD�DY�GH
DQDO\VHUDGH�DUWLNODUQD�VRP�OLJJHU�EDNRP�HQ�EHWDOYlJJ�RFK�KXU�PnQJD�VRP�lU�RFK�KDU�YDULW
³JUDWLV´�DWW�WD�GHO�DY�

8WLIUnQ�VDPWOLJD�YDULDEOHU�RFK�GHW�VOXWJLOWLJD�NRGQLQJVUHVXOWDWHW��WLOOVDPPDQV�PHG�WLGLJDUH
IRUVNQLQJ�RFK�WHRULHU��KDU�YL�VHGDQ�EHVYDUDW�GHQ�WUHGMH�IUnJHVWlOOQLQJ��GHW�YLOO�VlJD��YLOND
P|MOLJD�IDNWRUHU�VRP�NXQQDW�ELGUD�WLOO�DWW�UHVXOWDWHW�VHU�XW�VRP�GHW�J|U�

������7RONQLQJVUHJOHU
0HG�YDULDEHO�����QlPQV�JUDQVNQLQJDUQD��PHQDU�YL�DWW�JUDQVNQLQJHQV�QDPQ�
9DOVWXJHUHSRUWDJHW RFK 3DUWLHUQDV�KHPOLJD�SHQJDU� HOOHU�JUDQVNDUQDV�QDPQ��8SSGUDJ
JUDQVNQLQJ�RFK�.DOOD�IDNWD��W\GOLJW�VND�SUHVHQWHUDV�L�DUWLNHOQ�HOOHU�LQVODJHW�IUnQ�79�HOOHU�UDGLR�
*UDQVNDUQDV�QDPQ�VND�GRFN�I|UHNRPPD�L�UHODWLRQ�WLOO�GH�YDOGD�JUDQVNQLQJDUQDV�LQQHKnOO�
H[HPSHOYLV�8SSGUDJ�JUDQVNQLQJ�L�UHODWLRQ�WLOO�YDOVWXJD�RFK�UDVLVP��(IWHUVRP
9DOVWXJHUHSRUWDJHW KDU�HQ�KLVWRULD�DY�DWW�QlPQDV�YLG ROLND�QDPQ� 5DVLVPHQ�L�YDOVWXJRUQD RFK
.\OLJD�YLQGDU�L�VWXJYlUPHQ� LQJLFN�lYHQ�GHVVD�WLWODU L�NULWHULHW�I|U�DWW�JUDQVNQLQJHQ�VND�NRGDV
VRP�HWW�-$�L�9����2P�GHW�LVWlOOHW�KDQGODU�RP�HWW�IO\NWLJW�EHQlPQDQGH�DY�UHVSHNWLYH
JUDQVNQLQJ�HOOHU�JUDQVNDUH��GlU�GHW�HM�IUDPJnU�H[DNW�DWW�PDQ�WDODU�RP�MXVW 9DOVWXJHUHSRUWDJHW
HOOHU 3DUWLHUQDV�KHPOLJD�SHQJDU� KDU�YL�YDOW�DWW�NRGD GHWWD�VRP��³RNGREDUW´��2P�JUDQVNQLQJDU
XSSHQEDUW�LQWH�RPQlPQV�KDU�GHVVD�NRGDWV�VRP�HWW�³QHM´�

9DULDEHO��������9��� �2P�UDGLR�79�QlPQV�JUDQVNQLQJHQ�L�SXIIHQ��9��� �2P�UDGLR�79
YLONHQ�SODFHULQJ�L�VlQGQLQJHQ�KDU�Q\KHWHQ��9��� �2P�SULQW�WLGQLQJ�ILQQV�Q\KHWHQ�RP
JUDQVNQLQJHQ�Sn�I|UVWD�VLGDQ��JHU�DOOD�HQ�LQGLNDWLRQ�Sn�KXU�PDQ�Q\KHWVYlUGHUDW�RFK�SULRULWHUDW
JUDQVNQLQJDUQD�L�79��UDGLR�HOOHU�WU\FNW�SUHVV��9DULDEHO����YLVDU�RP�JUDQVNQLQJDUQD�QlPQV�L
SXIIHQ�L�79�RFK�UDGLR��2P�HQ�Q\KHW�QlPQV�L�SXIIHQ�lU�GHQ�SULRULWHUDG�VRP�HQ�DY�GH�YLNWLJDUH
HOOHU�PHU�LQWUHVVDQWD�Q\KHWHUQD�VRP�NRPPHU�WDV�XSS�L�VlQGQLQJHQ��bYHQ�YDULDEHO�����VRP
NRPPHU�W\GD�YLONHQ�SODFHULQJ�JUDQVNQLQJHQ�InU�L�79�HOOHU�UDGLRVlQGQLQJHQ��JHU�HQ�DQW\GDQ�Sn
SULRULWHULQJHQ�NULQJ�KXU�YLNWLJ�HOOHU�DNWXHOO�PDQ�DQVHU�Q\KHWHQ�YDUD��2UGHW�SODFHULQJ
DYJUlQVDV�WLOO�HQ�QXPHULVN�YDULDEHO��2P�JUDQVNQLQJHQ�H[HPSHOYLV�QlPQV�VRP�I|UVWD�Q\KHW�L
VlQGQLQJHQ��KDPQDU�GHQ�VRP�QXPPHU�HWW�L�NRGVFKHPDW��RFK�Vn�YLGDUH��9���JHU�HQ�LQGLNDWLRQ
Sn�QlU�WLGQLQJDU�YDOW�DWW�K|JW�Q\KHWVYlUGHUD�JUDQVNQLQJDUQD��'HWWD�KDU�NRGDWV�JHQRP�DWW�VYDUD
Sn�RP�JUDQVNQLQJDUQD�I|UHNRPPHU�Sn�WLGQLQJHQV�I|UVWDVLGD�HOOHU�LQWH��L�WU\FNW�SUHVV��:HEEHQ
KDU��WLOO�VNLOOQDG�IUnQ�WLGQLQJ��LQJHQ�I|UVWDVLGD��:HEEHQV�I|UVWDVLGD�lU�XQGHU�VWlQGLJ�I|UlQGULQJ

��



RFK�JnU�LQWH�DWW�VH�YLD�0HGLHDUNLYHW��GlUI|U�JnU�GHW�KHOOHU�LQWH�DWW�NRGD�Q\KHWVYlUGHULQJHQ�Sn
ZHEEHQ��3n�JUXQG�DY�GHWWD�KDU�YL�YDOW�DWW�DYJUlQVD�9������Sn�79��UDGLR�RFK�WU\FNW�WLGQLQJ�

(Q�EULVW�VRP�XSSWlFNWHV�L�NRGQLQJHQ�DY�WU\FNW�SUHVV�RFK�ZHEEWLGQLQJ�lU�DWW�YL�LQWH�KDU�NRGDW
DUWLNODUQD�XWHIWHU�YLONHQ�WLG�GH�SXEOLFHUDGHV��Vn�VRP�YL�JMRUW�PHG�79�RFK�UDGLRLQVODJ��'HWWD
YDU�HWW�PLVVWDJ�VRP�XSSWlFNWHV�HIWHU�NRGQLQJHQ�YDU�DYNODUDG��RFK�YL�WRJ�HWW�EHVOXWHW�DWW�LQWH
OlJJD�WLOO�GHQQD�LQIRUPDWLRQ�L�HIWHUKDQG�

������8WI|UDQGH�DY�NRGQLQJ
6DPWOLJW�PDWHULDO�KDU�GHODWV�XSS�PHOODQ�RVV�XSSVDWVVNULYDUH��RFK�GlUPHG�KDU�NRGQLQJHQ
XWI|UWV�VHSDUDW�L�6366��9L�KDU�I|UW�HQ�VWlQGLJ�GLDORJ�XQGHU�NRGQLQJHQ��RFK�RP�RW\GOLJKHWHU
XSSVWnWW�KDU�YL�WDJLW�JHPHQVDPPD�EHVOXW��'HWWD�I|U�DWW�PLQLPHUD�ULVNHQ�DWW�NRGD�ROLND�

'HW�WRWDOD�ERUWIDOOHW�EOHY�WUH�VW\FNHQ�UDGLRVlQGQLQJDU�IUnQ�nU�������'HVVD�lU�3��D�.YDUW�L�IHP
HNRW�RFK�NYlOOVHNRW�GHQ����H�DXJXVWL��Sn�JUXQG�DY�VSRUWVlQGQLQJ��0RUJRQHNRW�GHQ����D
ERUWI|OO�Sn�JUXQG�DY�DWW�ULGVSRUW�VlQGHV�Sn�NDQDOHQ�

(IWHU�DWW�NRGQLQJHQ�JHQRPI|UWV�NRUUHNWXUOlVWH�YL�YnUD�DQDO\VVFKHPDQ�I|U�DWW�XSSWlFND
SRWHQWLHOOD�PLVVLQJ�YDOXHV�HOOHU�NRGQLQJVIHO��RFK�VORJ�VHGDQ�LKRS�GH�WUH�NRGQLQJDUQD�WLOO�HWW
JHPHQVDPW�DQDO\VVFKHPD�

������9DOLGLWHW�RFK�UHOLDELOLWHW
)|U�DWW�XSSQn�JRG�YDOLGLWHW�RFK�VlNHUVWlOOD�DWW�NRGVFKHPDW�XWIRUPDWV�Sn�HWW�RSWLPHUDW�VlWW�KDU
YL�OlVW�IOHUWDOHW�XSSVDWVHU�VRP�KDU�EHKDQGODW�VDPPD�DQVDWV�HOOHU�OLNQDQGH�WLOOYlJDJnQJVVlWW
VRP�DQYlQGV�L�GHQQD�XSSVDWV��,�VOXWlQGDQ�YDOGH�YL�GRFN�DWW�XWIRUPD�HWW�NRGVFKHPD�IUnQ
JUXQGHQ�VRP�SDVVDU�YnUW�V\IWH�RFK�IUnJHVWlOOQLQJDU��XWDQ�VW|UUH�LQIOXHQVHU�IUnQ�WLGLJDUH�JMRUGD
XSSVDWVHU�HOOHU�IRUVNQLQJ��)|U�DWW�DNWLYW�PRWYHUND�VnGDQW�VRP�VNXOOH�NXQQD�XWJ|UD�ULVN�I|U
V\VWHPDWLVND�IHO�VDWWH�YL�XSS�W\GOLJD�GHILQLWLRQHU�RFK�ULNWOLQMHU�I|U�KXU�YL�VNXOOH�JHQRPI|UD
NRGQLQJHQ�

9L�KDU�JHQRPJnHQGH�YDULW�WUH�NRGDUH�VRP�WLOOVDPPDQV�EHDUEHWDW�PDWHULDOHW��7URWV�DWW�GHW�ILQQV
I|UGHODU�VRP�WDODU�I|U�DWW�PDQ�E|U�NRGD�WLOOVDPPDQV�I|U�DWW�XQGYLND�IHOWRONQLQJDU��(VDLDVVRQ�
HW�DO��������YDOGH�YL�DWW�NRGD�PDWHULDOHW�HQVNLOW��'HWWD�HIWHUVRP�YL�DQVHU�DWW�YnUW�NRGVFKHPD
OlPQDU�OLWH�XWU\PPH�I|U�HJQD�WRONQLQJDU��'HW�ILQQV�GRFN�HQ�ULVN�DWW�YnU�YDULDEHO�KXUXYLGD�HQ
JUDQVNQLQJ�QlPQV�L�UDSSRUWHULQJHQ�NDQ�PLVVWRONDV�RP�UDSSRUWHULQJHQ�HQEDUW�JHU�HQ�DQW\GDQ
WLOO�QnJRQ�DY�VNDQGDOHUQD��'HQQD�ULVN�KDU�YL�WDJLW�L�nWDQNH�RFK�GlUDY�VDWW�W\GOLJD�UHJOHU�NULQJ
YDG�EHQlPQDQGHW�DY�JUDQVNQLQJHQ�VND�LQQHElUD�

0lQJGHQ�DQDO\VHQKHWHU�I|U�nU������RFK������GLIIHUHUDU�HQ�DQLQJ�QlU�GHW�NRPPHU�WLOO�GH�ROLND
PHGLHUQD��'RFN�KDU�YL�YDOW�XW�GH�PHVW�FHQWUDOD�VlQGQLQJDUQD�I|U�UHVSHNWLYH�nU��0lQJGHQ
UDGLR��RFK�79�VlQGQLQJDU�KDU�GHVVXWRP�I|UlQGUDWV�P\FNHW�Sn����nU��GlUI|U�DQVHU�YL�DWW�XUYDOHW
VRP�JMRUWV�lU�UHSUHVHQWDWLYW�RFK�DWW�GLIIHUHQVHQ�lU�Vn�SDVV�PLQLPDO�DWW�GHW�L�VWRUW�LQWH�NDQ
WlQNDV�SnYHUND�UHVXOWDWHW��7LGQLQJVXUYDOHW�VNHGGH�SHU�DXWRPDWLN�JHQRP�YnU�VSHFLILFHUDGH
V|NQLQJ�L�0HGLHDUNLYHW��bYHQ�RP�PlQJGHQ�DUWLNODU���UDGLR��RFK�79�LQVODJ�YDULHUDU�KDPQDGH
GH�VOXWJLOWLJD�NRGDGH�DQDO\VHQKHWHU�YDUGHUD�I|U������RFK������Sn�����VW\FNHQ�

��



%ULVWDQGH�UHOLDELOLWHW�KDQGODU�RP�VOXPS��RFK�VODUYIHO�XQGHU�GDWDLQVDPOLQJHQ�RFK�NRGQLQJHQ
�(VDLDVVRQ��HW�DO���������)|U�DWW�XSSWlFND�GHVVD�IHO�KDU�YL�JHQRPI|UW�IOHUWDO�VOXPSPlVVLJD
VWLFNSURY�Sn�ROLND�DQDO\VHQKHWHU��VDPW�JMRUW�IOHUD�|YHUEOLFNDU�Sn�KHOD�NRGVFKHPDW��9L�IDQQ�WYn
IHODNWLJD�DQDO\VHQKHWHU�Sn�9���cU��VRP�YL�NRUULJHUDGH�WLOO�UlWW�nU��'HVVD�WYn�IHONRGQLQJDU�KDU
VNHWW�Sn�JUXQG�DY�PlQVNOLJD�IDNWRUHU�VnVRP�VODUY�RFK�WU|WWKHW��5HVWHUDQGH�GHODU�DY
DQDO\VVFKHPDW�YDU�NRUUHNW�NRGDW��6MlOYIDOOHW�KDGH�HWW�ULNWLJW�UHOLDELOLWHWVWHVW�YDULW�DWW�I|UHGUD�
RFK�HIWHUVRP�GHWWD�XWHEOLU�LQVHU�YL�DWW�VWXGLHQV�JHQHUHOOD�UHOLDELOLWHW�GUDV�QHG�QnJRW��9L�IDVWVOnU
GRFN��VRP�QlPQW�RYDQ��DWW�YnU�W\S�DY�DQDO\VVFKHPD�RFK�YDULDEOHU�OlPQDU�\WWHUVW�OLWH�XWU\PPH
I|U�VXEMHNWLY�WRONQLQJ��(QVWDND�PLVVDU�VRP�VNXOOH�NXQQD�I|UHNRPPD��WURWV�YnUD�VWLFNSURY�RFK
|YHUEOLFN�Sn�PDWHULDOHW��JHU�OLWHQ�ULVN�DWW�SnYHUND�GHW�VOXWJLOWLJD�UHVXOWDWHW�

,�YnU�VWXGLH�LQJnU�lYHQ�DQDO\VHU�XWLIUnQ�GH�WHRULHU�YL�KDU�YDOW��GHW�YLOO�VlJD��NULWHULHU�I|U�GUHY
�$OOHUQ�	�3ROODFN��������RFK�PHGLDOLVHULQJ��+HUQHV���������9L�KDU�I|OMW�GH�EHILQWOLJD
GHILQLWLRQHUQD�DY�YDG�UHVSHNWLYH�WHRUL�LQQHElU�RFK�XWLIUnQ�GHVVD�KDU�YL�VHGDQ�Sn�HWW��L�GHQ�PnQ
YL�NDQ��REMHNWLYW�VHWW�DQDO\VHUDW�GH�WYn�JUDQVNQLQJDUQD��9L�lU�YlO�PHGYHWQD�RP�DWW�QlU�PDQ�J|U
HQ�DQDO\V�VRP�NUlYHU�DWW�PDQ�Sn�QnJRW�YLV�WDU�VWlOOQLQJ�L�KXU�QnJRW�VNLOGUDV�HOOHU�WRONDV��OlWW
NDQ�OHGD�WLOO�VXEMHNWLY�WRONQLQJ��)|U�DWW�XQGYLND�VXEMHNWLY�WRONQLQJ��RFK�I|U�DWW�KnOOD�K|J
YDOLGLVN�QLYn��KDU�YL�JMRUW�GHVVD�DQDO\VHU�JHPHQVDPW��9L�KDU�I|UW�DNWLYD�GLVNXVVLRQHU�RP�KXU
YL�VND�DQDO\VHUD�PDWHULDOHW�RFK�KDIW�GH�WYn�WHRULHUQD�VRP�HQ�W\GOLJ�UDP��7URWV�GHWWD�JnU�GHW
LQWH�DWW�KHOW�VlNHUW�VlJD�DWW�YnUD�WRONQLQJDU�I|UEOLU�KHOW�REMHNWLYD�

��



��5HVXOWDW
,�I|OMDQGH�DYVQLWW�SUHVHQWHUDV�YnUW�UHVXOWDW�DY�VWXGLHQV�NRGQLQJ�L�IRUP�DY�IOHUWDO�ILJXUHU�RFK
GLDJUDP��8WLIUnQ�ILJXUHUQD�I|UV�HQ�GLVNXVVLRQ�RP�UHVXOWDWHW�RFK�GHVV�LQQHE|UG�

����5HVXOWDWUHGRYLVQLQJ�DY�NRGQLQJ

������5HVXOWDW�DY�WLGQLQJ
)LJXU������5DSSRUWHULQJVRPInQJ�DY 9DOVWXJHUHSRUWDJHW L�WU\FNW�WLGQLQJ�RFK�ZHEEWLGQLQJ
�DQWDO�DUWLNODU������

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XWLIUnQ�V|NQLQJ�L�0HGLHDUNLYHW� 'HQ�YnJUlWD�D[HOQ�UHGRYLVDU�GDJ�I|U
UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

)LJXU�����YLVDU�KXU�GHW�UDSSRUWHUDGHV�RP 9DOVWXJHUHSRUWDJHW YDUMH�GDJ�IUnQ�SXEOLFHULQJVGDJHQ
RFK�VH[�GDJDU�IUDPnW��5HVXOWDWHW�YLVDU�DWW�VDPWOLJD�WLGQLQJDU�KDU�UDSSRUWHUDW�RP
9DOVWXJHUHSRUWDJHW��PHQ�L�ROLND�RPInQJ��'HQ�I|UVWD UDSSRUWHULQJVGDJHQ�lU�GHW�HQGDVW
([SUHVVHQ�ZHEE�RFK�SULQW�VRP�KDU�JnWW�XW�PHG�HQ�Q\KHW�RP�KlQGHOVHQ��YLONHW�NDQ�EHUR�Sn�DWW
8SSGUDJ�JUDQVNQLQJ�VlQGH 9DOVWXJHUHSRUWDJHW Sn�NYlOOHQ�

'DJHQ�HIWHU�I|UVWD�SXEOLFHULQJVGDJHQ�DY 9DOVWXJHUHSRUWDJHW� GDJ�QXPPHU�WYn�L�ILJXUHQ��NDQ
PDQ�W\GD�DWW�UDSSRUWHULQJHQ�WRJ�IDUW��6DPWOLJD�WLGQLQJDU�lU�Gn�DNWLYD�L�DWW�VNULYD�RP
JUDQVNQLQJHQ��RFK�([SUHVVHQ�ZHEE�RFK�SULQW�lU�DNWLYD�L�DWW�UDSSRUWHUD�RP�KlQGHOVHQ�XQGHU
VDPWOLJD�GDJDU��$IWRQEODGHW�ZHEE�lU�DNWLYD�L�DWW�UDSSRUWHUD�RP 9DOVWXJHUHSRUWDJHW��RFK
SXEOLFHUDU�VH[�DUWLNODU�XQGHU�GDJ�WUH��(IWHU�IMlUGH�SXEOLFHULQJVGDJHQ��VOXWDU�$IWRQEODGHW�ZHEE
DWW�VNULYD�RP�KlQGHOVHQ��PHQ�Q\KHWHQ�O|SHU�YLGDUH�L�$IWRQEODGHW�SULQW�XQGHU�WYn�GDJDU�WLOO�
'DJHQV�1\KHWHU�ZHEE�RFK�([SUHVVHQ�SULQW�RFK�ZHEE�lU�GH�UHGDNWLRQHU�VRP�UDSSRUWHUDU�RP
9DOVWXJHUHSRUWDJHW IUDP�WLOOV�VLVWD�SXEOLFHULQJVGDJHQ�

��



8WLIUnQ�WDEHOOHQ�NDQ�PDQ�XUVNLOMD�DWW�UDSSRUWHULQJHQ�KnOOHU�VLJ�Sn�UHODWLYW�MlPQ�QLYn�XQGHU
VDPWOLJD�GDJDU��([HPSHOYLV�UDSSRUWHUDU�([SUHVVHQ�SULQW�OLND�P\FNHW�RP�KlQGHOVHQ�DQGUD
SXEOLFHULQJVGDJHQ�VRP�VLVWD�SXEOLFHULQJVGDJHQ��RFK�'DJHQV�1\KHWHU�ZHEE�SXEOLFHUDU�PHOODQ
WUH�RFK�I\UD�DUWLNODU�RP�GDJHQ�PHOODQ�DQGUD�RFK�VLVWD�UDSSRUWHULQJVGDJHQ�

)LJXU������5DSSRUWHULQJVRPInQJ�DY 3DUWLHUQDV�KHPOLJD SHQJDU L�WU\FNW�WLGQLQJ�RFK
ZHEEWLGQLQJ��DQWDO�DUWLNODU������

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XWLIUnQ�V|NQLQJ�L�0HGLHDUNLYHW� 'HQ�YnJUlWD�D[HOQ�UHGRYLVDU�GDJ�I|U
UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

)LJXU�����YLVDU�KXU�GHW�UDSSRUWHUDGHV�RP 3DUWLHUQDV KHPOLJD�SHQJDU YDUMH�GDJ�IUnQ
SXEOLFHULQJVGDJHQ�RFK�VH[�GDJDU�IUDPnW��'HQ�I|UVWD�GDJHQ�UDSSRUWHUDGH�DOOD�WLGQLQJDU�RP
KlQGHOVHQ��I|UXWRP�([SUHVVHQ�SULQW�RFK�'DJHQV�1\KHWHU�SULQW��'DJHQ�GlUSn�UDSSRUWHUDGH
VDPWOLJD�WLGQLQJDU��PHG�'DJHQV�1\KHWHUV�ZHEEWLGQLQJ�VRP�XQGDQWDJ��'HVVD�lU�lYHQ�GH�GDJDU
PHG�K|JVW�DQWDO�UDSSRUWHULQJDU�WRWDOW��'H�WLGQLQJDU�VRP�UDSSRUWHUDGH�PHVW�XQGHU�GDJDUQD�YDU
([SUHVVHQV�ZHEEWLGQLQJ�RFK�$IWRQEODGHWV�ZHEEWLGQLQJ��(IWHU�GDJ�WYn�V\QV�GHW�DWW
UDSSRUWHULQJHQ�RP�VNDQGDOHQ�PLQVNDU�GUDVWLVNW��'HQ�WUHGMH�GDJHQ�UDSSRUWHUDGHV�GHW�RP
JUDQVNQLQJHQ�WRWDOW�IHP�JnQJHU��RFK�GDJ�QXPPHU�I\UD�VWnU�$IWRQEODGHWV�SULQWWLGQLQJ�I|U�GHQ
HQGD�SXEOLFHULQJHQ�I|U�GDJHQ��'H�WUH�VLVWD�GDJDUQD�UDSSRUWHUDGHV�GHW�I\UD�JnQJHU�SHU�GDJ�RP
KlQGHOVHQ��YLONHW�NDQ�YLVD�Sn�HWW�PLQVNDW�LQWUHVVH�KRV�PHGLHUQD�

7RWDOW�KDU�$IWRQEODGHWV�SULQWWLGQLQJ�SXEOLFHUDW�IHP�DUWLNODU��XWVSULWW�Sn�I\UD�GDJDU��'HUDV
ZHEEWLGQLQJ�VWnU�I|U�WLR�SXEOLFHULQJDU�XQGHU�I\UD�GDJDU��([SUHVVHQV�SULQWWLGQLQJ�KDU�JMRUW�I\UD
SXEOLFHULQJDU�XQGHU�WUH�GDJDU��PHGDQ�GH�SXEOLFHUDW����DUWLNODU�Sn�ZHEEHQ��'DJHQV�1\KHWHU
KDU�SXEOLFHUDW�IHP�DUWLNODU�L�VLQ�I\VLVND�WLGQLQJ�RFK�VH[�DUWLNODU�Sn�VLQ�ZHEEWLGQLQJ��8WLIUnQ
GHWWD�NDQ�DYOlVDV�DWW�$IWRQEODGHW�ZHEE�VDPW�SULQW�RFK�([SUHVVHQ�ZHEE�VDPW�SULQW�YDU�GH�VRP

��



SXEOLFHUDGH�PHVW�RP�JUDQVNQLQJHQ��'DJHQV�1\KHWHU�SXEOLFHUDGH�PLQVW�L�EnGH�GLJLWDO�IRUP
RFK�WU\FNIRUP�

������5HVXOWDW�DY�79
)LJXU������5DSSRUWHULQJVRPInQJ�DY 9DOVWXJHUHSRUWDJHW L�79��DQWDOHW�LQVODJ������

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ�YnJUlWD
D[HOQ�UHGRYLVDU�GDJ�I|U�UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

5HVXOWDWHW�L�ILJXU�����YLVDU�DWW�VDPWOLJD�79�NDQDOHU�UDSSRUWHUDGH�DNWLYW�PLQVW�HQ�JnQJ�XQGHU
YHFNDQ�RP 9DOVWXJHUHSRUWDJHW��697���PHG�SURJUDPPHW 5DSSRUW��YDU�GHQ�NDQDO�VRP�XQGHU
YHFNDQ�UDSSRUWHUDGH�IOHVW�JnQJHU�RP�8SSGUDJ�JUDQVNQLQJV�UHSRUWDJH��L�VH[�VlQGQLQJDU��XQGHU
QlVWDQ�KHOD�YHFNDQ��%ODQG�DQQDW�Sn�SUHPLlUGDJHQ�DY 9DOVWXJHUHSRUWDJHW YDU�5DSSRUW�GHQ
I|UVWD�RFK�HQGD�Q\KHWVUHGDNWLRQHQ�VRP�UDSSRUWHUDGH�RP�JUDQVNQLQJHQ��'HWWD�I|UPRGOLJHQ�Gn
8SSGUDJ�JUDQVNQLQJ�RFK�5DSSRUWV�KHPNDQDO�lU�697���*UDQVNQLQJHQ�VlQGHV�VHGDQ�\WWHUOLJDUH
L�UHSULV�DY�697��GDJ�WUH�RFK�I\UD��0DQ�NDQ�GRFN�LQWH�XWOlVD�L�UHVXOWDWHW�DWW�GHW�ILQQV�QnJRQ
DQW\GDQ�DWW�UHSULVVlQGQLQJDU�VNXOOH�KD�KDIW�QnJRQ�HIIHNW�Sn�UDSSRUWHULQJVIUHNYHQVHQ�

697��PHG�VLWW�SURJUDP�$NWXHOOW�YDU�GHQ�NDQDO�VRP�UDSSRUWHUDGH�QlVW�IOHVW�JnQJHU��L�IHP
VlQGQLQJDU��Sn�WRWDOW�WUH�GDJDU��bYHQ�79��UDSSRUWHUDGH�RP 9DOVWXJHUHSRUWDJHW Sn�WRWDOW�WUH
GDJDU��L�I\UD�VlQGQLQJDU���79��YDU�lYHQ�GHQ�NDQDO�VRP�VQDEEDVW�VOXWDGH�DWW�UDSSRUWHUD�RP
9DOVWXJHUHSRUWDJHW� 6DPWOLJD�NDQDOHU�SUDWDGH�RP�VNDQGDOHQ L�PLQVW�HQ�VlQGQLQJ�GDJ�WYn�RFK
GDJ�WUH��PHQ�UDSSRUWHULQJ�DYWRJ�HQ�DQLQJ�GDJ�I\UD�RFK�IHP��9LG�YDOGDJHQ��GDJ�VH[�L�ILJXUHQ�
ILFN�UDSSRUWHULQJHQ�nWHULJHQ�HWW�PLQGUH�XSSVYLQJ��gYHUODJ�NDQ�PDQ�W\GD�DWW�UDSSRUWHULQJHQ
OLJJHU�Sn�HQ�UHODWLYW�MlPQ�QLYn�YHFNDQ�XW�

��



)LJXU������5DSSRUWHULQJVRPInQJ�DY 3DUWLHUQDV�KHPOLJD�SHQJDU L�79��DQWDOHW�LQVODJ������

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ�YnJUlWD
D[HOQ�UHGRYLVDU�GDJ�I|U�UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

)LJXU�����YLVDU�KXU�GHW�UDSSRUWHUDGHV�RP 3DUWLHUQDV KHPOLJD�SHQJDU L�79��YDUMH�GDJ�IUnQ
SXEOLFHULQJVGDJHQ�RFK�VH[�GDJDU�IUDPnW��'HW�PHVW�XWVWLFNDQGH�UHVXOWDWHW�IUnQ�GHQQD�ILJXU�lU
DWW�79��VWnU�I|U�GHQ�DEVROXWD�PDMRULWHWHQ�DY�UDSSRUWHULQJ�RP 3DUWLHUQDV�KHPOLJD�SHQJDU� 'H
KDU�QlPQW�JUDQVNQLQJHQ�L�VlQGQLQJDU�WYn�JnQJHU�RP�GDJHQ��XQGHU�VDPWOLJD�GDJDU��WRWDOW���
JnQJHU�

$NWXHOOW�L�697��UDSSRUWHUDGH�RP 3DUWLHUQDV�KHPOLJD SHQJDU Sn�I|UVWD�SXEOLFHULQJVGDJHQ�
79��.DOOD�IDNWD�VlQGH�VMlOYIDOOHW�JUDQVNQLQJHQ�Sn�SUHPLlUGDJHQ��GlUHIWHU�KDU�GHQ�YLVDWV�L
UHSULV�Sn�79��.DOOD�IDNWD�GDJ�I\UD��0DQ�NDQ�GRFN�LQWH�XWOlVD�XU�UHVXOWDWHW�DWW�GHW�ILQQV�HQ
DQW\GDQ�Sn�DWW�UHSULVVlQGQLQJHQ�VNXOOH�KD�QnJRQ�VSHFLILN�HIIHNW�Sn�UDSSRUWHULQJVIUHNYHQVHQ�
697��5DSSRUW�KDU�LQWH�UDSSRUWHUDW�RP 3DUWLHUQDV�KHPOLJD SHQJDU XQGHU�GHQ�YDOGD�SHULRGHQ�

��



������5HVXOWDW�DY�UDGLR
)LJXU������5DSSRUWHULQJVRPInQJ�DY 9DOVWXJHUHSRUWDJHW L�UDGLR��DQWDOHW�LQVODJ������

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ�YnJUlWD
D[HOQ�UHGRYLVDU�GDJ�I|U�UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

5HVXOWDWHW�L�ILJXU�����YLVDU�KXU�RIWD�UDGLRNDQDOHUQD�3���3��RFK�3��UDSSRUWHUDW�RP
9DOVWXJHUHSRUWDJHW��3��VWnU�I|U�GHQ�VW|UVWD�DQGHOHQ DY�UDSSRUWHULQJHQ�RFK�QlPQGH
JUDQVNQLQJHQ�nWWD�JnQJHU��3��V�VW|UVWD�UDSSRUWHULQJVPlQJG�I|UHNRP�GHQ�DQGUD
SXEOLFHULQJVGDJHQ�HIWHU�DWW 9DOVWXJHUHSRUWDJHW SXEOLFHUDWV� 7UHGMH�SXEOLFHULQJVGDJHQ
IRUWVlWWHU�PDQ�IUHNYHQW�DWW�UDSSRUWHUD�RP�KlQGHOVHQ��PHQ�GlUHIWHU�DYWDU�UDSSRUWHULQJHQ�I|U�3�
NUDIWLJW��0DQ�QlPQHU�JUDQVNQLQJHQ�LJHQ�XQGHU�GHQ�VlQGQLQJ�GHQ�VMXQGH�SXEOLFHULQJVGDJHQ�

)LJXUHQ�YLVDU�DWW�3��KDU�QlPQW�JUDQVNQLQJHQ�WRWDOW�WYn�JnQJHU��HQ�JnQJ�YDUGHUD�XQGHU�DQGUD
RFK�WUHGMH�GDJHQ�HIWHU�SXEOLFHULQJVGDWXP��3��GlUHPRW��KDU�LQWH�UDSSRUWHUDW�RP
9DOVWXJHUHSRUWDJHW��(Q�EDNRPOLJJDQGH�IDNWRU�WLOO�3��V�UDSSRUWHULQJ�NDQ�YDUD�DWW�GH�HQGDVW
VlQGH�HNRW�HQ�JnQJ�RP�GDJHQ�XQGHU�KHOJHQ�

��



)LJXU������5DSSRUWHULQJVRPInQJ�DY�3DUWLHUQDV�KHPOLJD�SHQJDU�L�UDGLR��DQWDOHW�LQVODJ
�����

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ�YnJUlWD
D[HOQ�UHGRYLVDU�GDJ�I|U�UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

5HVXOWDWHW�L�ILJXU�����YLVDU�KXU�RIWD�UDGLRNDQDOHUQD�3���3��RFK�5L[�)0�UDSSRUWHUDW�RP
3DUWLHUQDV�KHPOLJD�SHQJDU��8WLIUnQ�GHQQD�NDQ�PDQ�XWOlVD DWW�UDSSRUWHULQJHQ�RP
JUDQVNQLQJHQ�IUnQ�VDPWOLJD�UDGLRNDQDOHU�LQWUlIIDGH�XQGHU�I|UVWD�SXEOLFHULQJVGDJHQ��VDPW
GDJHQ�HIWHU��8QGHU�GHVVD�WYn�GDJDU�QlPQV�JUDQVNQLQJHQ�WRWDOW�nWWD�JnQJHU�IUnQ�VDPWOLJD
NDQDOHU��'lUHIWHU�VNHU�LQJHQ�PHU�UDSSRUWHULQJ�RP 3DUWLHUQDV KHPOLJD�SHQJDU��3��lU�GHQ
UDGLRNDQDO�VRP�QlPQHU�Q\KHWHQ�IOHVW�JnQJHU��IHP�DY�WRWDOW�nWWD�JnQJHU��3��QlPQHU
JUDQVNQLQJHQ�HQ�JnQJ��RFK�5L[�)0�WYn�JnQJHU��%nGH�3��RFK�5L[�)0�J|U�VLQD�RPQlPQDQGHQ
XQGHU�SXEOLFHULQJVGDJHQ�

��



����6DPPDQVODJQLQJ�DY�DOOD�UDSSRUWHULQJDU��DUWLNODU�RFK�LQVODJ�

)LJXU������5DSSRUWHULQJVRPInQJ�DY�WLGQLQJ��79�RFK�UDGLR�I|U 9DOVWXJHUHSRUWDJHW ������

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ�YnJUlWD
D[HOQ�UHGRYLVDU�GDJ�I|U�UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

8WLIUnQ�ILJXU�����NDQ�PDQ�XWOlVD�DWW�WLGQLQJ�VWnU�I|U�GHQ�VW|UVWD�DQGHOHQ�DY�UDSSRUWHULQJHQ�
'DJ�WYn�RFK�WUH�QnU�WLGQLQJ�VLQ�UDSSRUWHULQJVNXOPHQ�GlU�PDQ�QlPQHU 9DOVWXJHUHSRUWDJHW ��
JnQJHU�WYn�GDJDU�L�UDG��1lU�79�QnU�VLQ�UDSSRUWHULQJVWRSS��GHQ�DQGUD�GDJHQ�L�ILJXUHQ��QlPQHU
PDQ�JUDQVNQLQJHQ�VH[�JnQJHU�XQGHU�HQ�GDJ��1lU�UDGLR�QnU�VLQ�UDSSRUWHULQJVWRSS��YLONHW�RFNVn
lU�GDJ�WYn��QlPQHU�PDQ�JUDQVNQLQJHQ�IHP�JnQJHU�

(IWHU�GDJ�WUH�VHU�PDQ�HQ�HQKHWOLJ�QHGJnQJ�L�UDSSRUWHULQJHQ�EODQG�VDPWOLJD�PHGLHU�
7LGQLQJVUHGDNWLRQHUQD�IRUWVlWWHU�DWW�IUHNYHQW�UDSSRUWHUD�HIWHU�GDJ�I\UD��PHQ�EnGH�79�RFK
UDGLR�DYWDU�L�VLQ�UDSSRUWHULQJ�

0DQ�NDQ�W\GD�HQ�JHQHUHOO�WUHQG�L�UDSSRUWHULQJHQ�RP 9DOVWXJHUHSRUWDJHW nU�������'HQQD�lU�DWW
VDPWOLJD�PHGLHU�QnU�VLQ�NXOPHQ�HQ�RFK�WYn�GDJDU�HIWHU�SXEOLFHULQJVGDJHQ��GlUHIWHU�DYWDU
UDSSRUWHULQJHQ��'HQ�VMlWWH�UDSSRUWHULQJVGDJHQ�LQWUlIIDU�YDOHW�������9DOHW�EOLU�GlUDY�HQ�QDWXUOLJ
DQOHGQLQJ�WLOO�DWW�PHGLHUQD�I|UIO\WWDU�IRNXV�IUnQ�VNDQGDOHQ�WLOO�YDOHW���RFK
UDSSRUWHULQJVRPInQJHW�PLQVNDU��'lUHPRW�VHU�PDQ�HQ�EO\JVDP�XSSJnQJ�I|U�79�UDSSRUWHULQJHQ
GHQ�VMlWWH�GDJHQ��%nGH�$NWXHOOW�RFK�5DSSRUW�QlPQGH 9DOVWXJHUHSRUWDJHW GHQQD�GDJ��VH�ILJXU
�������YLONHW�NDQ�KD�DWW�J|UD�PHG�DWW�PDQ�nWHUNRSSODU�WLOO�VNDQGDOHQ�L�VDPEDQG�PHG�DWW�GHQ
WURV�SnYHUND�YDOUHVXOWDWHW��(Q�WlQNEDU�I|UNODULQJ�WLOO�YDUI|U�WLGQLQJVUDSSRUWHULQJHQ�KnOOHU�VLJ
Sn�HQ�K\IVDW�MlPQ�QLYn�GDJ�IHP�WLOO�VMX�NDQ�YDUD�DWW�GHW�YDU�WlWW�LQSn�YDOHW��PHQ�lYHQ�I|U�DWW
PRGHUDWSROLWLNHUQ�&KULVWHU�(ZH�VNDSDGH�UXEULNHU�Gn�KDQ�YlJUDGH�DYJn�RFK�GlUHIWHU�EOHY
XWHVOXWHQ�IUnQ�SDUWLHW�

��



)LJXU������5DSSRUWHULQJVRPInQJ�DY�WLGQLQJ��79�RFK�5DGLR�I|U 3DUWLHUQDV�KHPOLJD
SHQJDU ������

.RPPHQWDU� 'DWDQ�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ�YnJUlWD
D[HOQ�UHGRYLVDU�GDJ�I|U�UDSSRUWHULQJ�RFK�GHQ�ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU�

8WLIUnQ�ILJXU�����NDQ�PDQ�XWOlVD�DWW�WLGQLQJDUQD�VWRG�I|U�GHQ�IUlPVWD�UDSSRUWHULQJHQ�XQGHU�GHQ
XQGHUV|NWD�YHFNDQ��5DSSRUWHULQJVWRSSHQ�YDU�GHQ�I|UVWD�GDJHQ��YLONHW�lU�DY�I|UNODUOLJD�VNlO�Gn
Q\KHWHQ�lU�VRP�IlUVNDVW��'HQQD�GDJ�QlPQGH�WLGQLQJDU�JUDQVNQLQJHQ����JnQJHU��UDGLR�IHP
JnQJHU�RFK�79�I\UD�JnQJHU��'lUHIWHU�VNHU�HQ�PDUNDQW�PLQVNQLQJ�DY�UDSSRUWHULQJ�L�DOOD
PHGLHUQD�

7LGQLQJDUQD�J|U�HQ�NUDIWLJ�PLQVNQLQJ�HIWHU�DQGUD�UDSSRUWHULQJVGDJHQ��PHQ�GlUHIWHU�VNHU�HQ
OLWHQ�XSSJnQJ�L�VOXWHW�DY�YHFNDQ��Sn�IHPWH�UDSSRUWHULQJVGDJHQ��'HWWD�I|OMHU�UHSULVHQ�DY�.DOOD
IDNWD�VRP�JLFN�GHQ�IMlUGH�SXEOLFHULQJVGDJHQ�L�79���YLONHW�RFNVn�I|UNODUDU�GHQ�PLQGUH
XSSJnQJHQ�GHQ�IMlUGH�GDJHQ��5DGLRQ�VOXWDU�UDSSRUWHUD�RP�Q\KHWVKlQGHOVHQ�IUnQ�RFK�PHG�GHQ
WUHGMH�GDJHQ�RFK�YHFNDQ�XW��'H�HQGD�Q\KHWVPHGLHU�VRP�XSSUlWWKnOOHU�HQ�QnJRUOXQGD�VWDELO
UDSSRUWHULQJVIUHNYHQV�YHFNDQ�XW�lU�79��0HG�GHW�VDJW�lU�GHW�YlUW�DWW�KD�L�nWDQNH�DWW�GHQ
DEVROXWD�PDMRULWHWHQ�DY�79�UDSSRUWHULQJHQ�NRP�IUnQ�79��VMlOYD��VH�ILJXU������

(Q�WlQNEDU�P|MOLJKHW�WLOO�YDUI|U�UDSSRUWHULQJHQ�VW|UWG|N�XQGHU�YHFNDQ�NDQ�YDUD�DWW�PHGLHUQD
LQWH�ILFN�Q\D�YLQNODU�Sn�VNDQGDOHQ��cWHUNRPPDQGH������YDU�DWW�WURWV�SDUWLVHNUHWHUDUH�WRJV�XU
WMlQVW��JLFN�GH�VMlOYD�DOGULJ�XW�L�PHGLHUQD�PHG�EHVNHG�HOOHU�NRPPHQWHUDGH�DYJnQJHQ��7LOO
VNLOOQDG�IUnQ������GlU�IOHUD�SROLWLNHU�EOHY�RPVNULYQD�L�PHGLD�

��



)LJXU������7RWDO�UDSSRUWHULQJ�DY 9DOVWXJHUHSRUWDJHW�UHVSHNWLYH 3DUWLHUQDV�KHPOLJD
SHQJDU �DQWDO�UDSSRUWHULQJDU�����������

.RPPHQWDU� 'DWDQ�RP�UDGLR�RFK�79�lU�IUDPWDJHQ�XU�.XQJOLJD %LEOLRWHNHWV�V|NWMlQVW�I|U�DXGLRYLVXHOOD
VDPOLQJDU��'DWD�RP�WLGQLQJ�lU�IUDPWDJHQ�XU�0HGLHDUNLYHW��'HQ�YnJUlWD�D[HOQ�YLVDU�JUDQVNQLQJDUQD�RFK�GHQ
ORGUlWD�D[HOQ�YLVDU�DQWDO�UDSSRUWHULQJDU

8WLIUnQ�ILJXU�����VHU�PDQ�HQ�PDUNDQW�VNLOOQDG�L�RPInQJ�DY�UDSSRUWHULQJ�JlOODQGH
9DOVWXJHUHSRUWDJHW L�MlPI|UHOVH�PHG 3DUWLHUQDV�KHPOLJD SHQJDU��7RWDOW�UDSSRUWHUDGHV�GHW�RP
9DOVWXJHUHSRUWDJHW��VDPPDQWDJHW�L�DOOD�XQGHUV|NWD WLGQLQJDU�VDPW�79�RFK�UDGLRSURJUDP�����
JnQJHU�XQGHU�GHQ�YHFNDV�WLG�YL�XQGHUV|NW� 3DUWLHUQDV KHPOLJD�SHQJDU UDSSRUWHUDGHV�GHW�RP
���JnQJHU�XQGHU�GHQ�YHFND�YL�XQGHUV|NW��'HWWD�LQQHElU�DWW�GHW�UDSSRUWHUDGHV�RP
9DOVWXJHUHSRUWDJHW ���IOHU�JnQJHU�lQ�YDG�GHW�UDSSRUWHUDGHV RP 3DUWLHUQDV�KHPOLJD�SHQJDU�

cU������UDSSRUWHUDGH�WLGQLQJDUQD�VDPPDQWDJHW����JnQJHU�RP 9DOVWXJHUHSRUWDJHW��79
UDSSRUWHUDGH����JnQJHU�RFK�UDGLR����JnQJHU��cU������UDSSRUWHUDGH�WLGQLQJDUQD�RP 3DUWLHUQDV
KHPOLJD�SHQJDU ���JnQJHU��79�UDSSRUWHUDGH����JnQJHU RFK�UDGLR�UDSSRUWHUDGH���JnQJHU�

��



)LJXU�������*UDQVNQLQJDUQDV�SODFHULQJ�L�Q\KHWVVlQGQLQJDU�Sn�79��SODWV�L�VlQGQLQJ
�����

.RPPHQWDU� 'DWDQ�RP�79�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ
YnJUlWD�D[HOQ�UHGRYLVDU�SODFHULQJ�L�VlQGQLQJ��GHQ�ORGUlWD�OLQMHQ�YLVDU�DQWDO�

)LJXU�������*UDQVNQLQJDUQDV�SODFHULQJ�L�Q\KHWVVlQGQLQJDU�Sn�79��SODWV�L�VlQGQLQJ
�����

.RPPHQWDU� 'DWDQ�RP�79�lU�IUDPWDJHQ�XU�.XQJOLJD�%LEOLRWHNHWV V|NWMlQVW�I|U�DXGLRYLVXHOOD�VDPOLQJDU��'HQ
YnJUlWD�D[HOQ�UHGRYLVDU�SODFHULQJ�L�VlQGQLQJ��GHQ�ORGUlWD�OLQMHQ�YLVDU�DQWDO�

��



)LJXU������RFK������YLVDU�YLONHQ�SODFHULQJ�JUDQVNQLQJDUQD�KDU�KDIW�L�79�VlQGQLQJDUQD��'HW
JnU�DWW�VH�DWW�697��RFK�697��lU�GH�NDQDOHUQD�VRP�KXYXGVDNOLJHQ�SULRULWHUDW
9DOVWXJHUHSRUWDJHW VRP�WRSSQ\KHW�L�VLQD�VlQGQLQJDU� 79��YDU�GRFN�PHU�DYYDNWDQGH�RFK
XSSPlUNVDPPDGH�HQGDVW�JUDQVNQLQJHQ�I\UD�JnQJHU��YDUSn�GHQ�KDGH�SODFHULQJ�WUH��I\UD��IHP
RFK�nWWD�

cU������UDSSRUWHUDGH�697��V�5DSSRUW�LQWH�RP 3DUWLHUQDV KHPOLJD�SHQJDU��PHGDQ�697��V
$NWXHOOW�XSSPlUNVDPPDGH�JUDQVNQLQJHQ�L�HQ�Q\KHWVVlQGQLQJ��,�GHQ�Q\KHWVVlQGQLQJHQ�KDGH
JUDQVNQLQJHQ�SODFHULQJ�QXPPHU�WYn��,�|YULJW�UDSSRUWHUDGH�79��PHVW�RP�JUDQVNQLQJHQ��RFK
GHQ�I|UVWD�GDJHQ�SULRULWHUDGHV�GHQ�VRP�I|UVWD�Q\KHW�IHP�JnQJHU��GDJ�WYn�Sn�DQGUD�SODWV�L
VlQGQLQJDUQD�VMX�JnQJHU��'lUHIWHU�SODFHUDGH�79��Q\KHWHQ�Sn�IMlUGH�RFK�IHPWH�SODWV�L�VLQD
Q\KHWVVlQGQLQJDU�

��



��$QDO\V
1HGDQ�I|OMHU�DQDO\VHU�XWLIUnQ�VWXGLHQV�WHRUHWLVND�UDPYHUN�PHG�JUXQG�L�UHVXOWDWUHGRYLVQLQJHQ�
,�NDSLWOHW�EHVYDUDV�VWXGLHQV�IUnJHVWlOOQLQJDU�VRP�lYHQ�lU�NDSLWOHWV�XQGHUUXEULNHU�

����.DQ�GH�EnGD�SROLWLVND�VNDQGDOHUQD�UlNQDV�VRP�GUHY"
$OOHUQ�RFK�3ROODFNV��������NULWHULHU�I|U�GUHY�LQJnU�L�GHW�WHRUHWLVND�UDPYHUN�YL�DQYlQGHU�I|U�DWW
VYDUD�Sn�IUnJHVWlOOQLQJDUQD��.ULWHULXP�HWW�RFK�WUH�KDQGODU�RP�RPIDWWQLQJ�RFK�IUHNYHQV��RFK
YlJOHGHU�RVV�GlUI|U�WLOO�DWW�VYDUD�Sn�IUnJHVWlOOQLQJ�HWW�RFK�WYn�±�³NDQ�EnGD�SROLWLVND
VNDQGDOHUQD�UlNQDV�VRP�GUHY"´�VDPW�³YDG�ILQQV�GHW�I|U�OLNKHWHU�RFK�VNLOOQDGHU�L�RPInQJ�DY
UDSSRUWHULQJ�JlOODQGH�GH�WYn�SROLWLVND�JUDQVNQLQJDUQD�L�SUHVV��UDGLR�RFK�79"´��.ULWHULXP�WYn
RFK�IHP�KDQGODU�PHU�RP�LQQHKnOOHW�L�UDSSRUWHULQJHQ��RFK�KXU�PDQ�UDSSRUWHUDW�RP�GHQ
SROLWLVND�VNDQGDOHQ��7URWV�DWW�GHW�JUXQGOlJJDQGH�V\IWHW�PHG�XSSVDWVHQ�LQWH�lU�DWW�DQDO\VHUD
LQQHKnOO�KDU�YL�JMRUW�GHQ�DYYlJQLQJ�DWW�GHW�lU�K|JVW�YlVHQWOLJW�DWW�RSHUDWLRQDOLVHUD�NULWHULXP
WYn�RFK�IHP��(IWHUVRP�YL�KDU�WDJLW�GHO�DY�VMlOYD�JUDQVNQLQJDUQD��VDPW�LQQHKnOOHW�L
UDSSRUWHULQJHQ�L�79��UDGLR�RFK�SUHVV��OnWHU�YL�GHVVD�WYn�NULWHULHU�EOL�HQ�XWE\JJQDG�Sn�GHQ
NYDQWLWDWLYD�LQQHKnOOVDQDO\VHQ��.ULWHULXP�WYn�KDU�VnOHGHV�DQDO\VHUDWV�RFK�EHVYDUDWV�JHQRP
+HUQHV��������PHGLDOLVHULQJVWHNQLNHU��'HWWD�YDO�KDU�JMRUWV�HIWHUVRP�YL�KDU�VHWW�GH�WYn
SURJUDPPHQ�RFK�GlUDY�LQWH�NDQ�ERUWVH�IUnQ�KXU�LQQHKnOOHW�L�JUDQVNQLQJDUQD�KDU�JHVWDOWDWV�
.ULWHULXP�IHP�XSSI\OOV�Sn�VnGDQW�VlWW�DWW�YLG�GHQ�WLGSXQNW�VRP�JUDQVNQLQJDUQD�SXEOLFHUDGHV
YDU�XWJnQJHQ�L�EnGD�IDOOHQ�RYLVV��0HG�GHWWD�PHQDV��DWW�PDQ�LQWH�YLVVWH�YDG�NRQVHNYHQVHUQD�WLOO
I|OMG�DY�UHSRUWDJHQ�VNXOOH�P\QQD�XW�L��9L�KDU�VRP�WLOOlJJ�YDOW�DWW�DQYlQGD�RVV�DY�$OOHUQV�HW�DO
�������GHILQLWLRQ�DY�DWW�HQ�VNDQGDO�NDQ�UlNQDV�VRP�HWW�PHGLHGUHY�RP�GH�UDSSRUWHUDWV�RP�IHP
GDJDU�L�VWUlFN�L�PLQVW�WYn�VWRUD�WLGQLQJDU��'HWWD�NRPPHU�YL�RFNVn�NROOD�Sn��PHQ�YL�KDU
XWYHFNODW�GHW�WLOO�DWW�lYHQ�VH�Sn�79�RFK�UDGLRVlQGQLQJDU��9L�KDU�YDOW�DWW�LQWH�DQYlQGD�RVV�DY
NULWHULXP�I\UD��'HWWD�EHVOXW�WRJV�HIWHUVRP�VDPWOLJD�NRGDUH�KDU�NRGDW�ROLND�PDWHULDO��YLONHW�JHU
HQ�DOOWI|U�VYDJ�NXQVNDS�L�DWW�GUD�GH�VOXWVDWVHU�VRP�NULWHULXP�I\UD�NUlYHU�

���0HGLHGUHY�lU�HQ�RPIDWWDQGH��LQWHQVLY�RFK�NULWLVN�UDSSRUWHULQJ�ULNWDG�PRW�HQ�HOOHU
IOHUD�SHUVRQHU��RUJDQLVDWLRQHU�HOOHU�LQVWLWXWLRQHU�
���'HW�EHVWnU�DY�SHUVRQOLJD�DQNODJHOVHU�VRP�NDQ�NDUDNWlULVHUDV�VRP�HQ�VNDQGDO�
���'HW�lU�HQ�Q\KHWVKlQGHOVH�GlU�IOHUD�GRPLQHUDQGH�UHGDNWLRQHU�RFK�PHGLHU�GHOWDU
|YHU�HQ�EHVWlPG�WLG�
���5HGDNWLRQHU�RFK�PHGLHU�XWJnU�IUnQ�VDPPD�SHUVSHNWLY��MRXUQDOLVWLVND�YLQNOLQJ�RFK
GUDPDWXUJL�
���8WJnQJHQ�L�IDOOHW�lU�RYLVV�

(QOLJW�NULWHULXP�QXPPHU�WYn�VND�UDSSRUWHULQJHQ�EHVWn�DY�SHUVRQOLJD�DQNODJHOVHU�VRP�lU�DY
VNDQGDONDUDNWlU��8WLIUnQ�LQQHKnOOHW�L�UDSSRUWHULQJ�RP�EnGH 9DOVWXJHUHSRUWDJHW RFK 3DUWLHUQDV
KHPOLJD�SHQJDU KDU�PDQ�NXQQDW�VH�DWW�GHVVD�W\SHU�DY DQNODJHOVHU�IUDPNRPPHU��XSSUHSDGH
JnQJHU��*HQRP�YnU�DQDO\V�KDU�YL�JHQRP�PHGLDOLVHULQJVWHNQLNHU�NRQVWDWHUDW�DWW�YDUGHUD
JUDQVNQLQJ�XSSI\OOHU�NULWHULXP�WYn��%ODQG�DQQDW�ILFN�PRGHUDWHQ�&KULVWHU�(ZH�nU������VWRUD
PlQJGHU�NULWLN�L�KDQWHULQJHQ�DY�VLQD�UDVLVWLVND�XWWDODQGHQ��&KULVWHU�(ZH�EOHY�NULWLVNW

��



RPVNULYHQ�Gn�KDQ�YlJUDGH�DYJn��RFK�EOHY�GlUPHG�LVWlOOHW�EOHY�XWHVOXWHQ�IUnQ�SDUWLHW
PRGHUDWHUQ��bYHQ�PRGHUDWHQ�8OI�%M|UNPDQ�WYLQJDGHV�nU������OlPQD�VDPWOLJD�SROLWLVND
XSSGUDJ�HIWHU�DYVO|MDQGHW�

,�HIWHUPlOHW�DY 3DUWLHUQDV�KHPOLJD�SHQJDU ULNWDV�RFNVn SHUVRQOLJ�NULWLN�PRW�EODQG�DQQDW�GHQ
VRFLDOGHPRNUDWLVND�HNRQRPLFKHIHQ�0DJGDOHQD�$JUHOO��VDPW�OLEHUDOHUQDV�DQVYDULJD�I|U
VWUDWHJLVN�OHGQLQJVVW|G�/LVD�)OLQWK��(Q�NRUW�WLG�HIWHU�.DOOD�IDNWDV�DYVO|MDQGH�nU������ILFN�EnGD
GHVVD�SROLWLNHU�OlPQD�VLQD�WMlQVWHU��PRW�PRWLYHULQJHQ�DWW�PDQ�YLOO�I|UKLQGUD�DWW�KlQGHOVHQ
LQWUlIIDU�LJHQ��RFK�DWW�GHUDV�EHWHHQGH�YDULW�RDFFHSWDEHOW�

����� 9DOVWXJHUHSRUWDJHW ����
8WLIUnQ�GHW�XWVDWWD�UDPYHUN�I|U�KXU�YL�VND�DYJ|UD�RP 9DOVWXJHUHSRUWDJHW NDQ�UlNQDV�VRP�HWW
GUHY�VDPW�YnUW�VWXGLHUHVXOWDW�NDQ�YL�GUD�I|OMDQGH�VOXWVDWVHU�

5DSSRUWHULQJHQ�DY 9DOVWXJHUHSRUWDJHW lU�HQOLJW�NULWHULHUQD RPIDWWDQGH�RFK�LQWHQVLY�HIWHUVRP
IOHUWDOHW�VWRUD�PHGLHU�GHOWRJ�L�UDSSRUWHULQJHQ��VH�NULWHULXP�HWW���'HQ�UDSSRUWHULQJ�YL�WDJLW�GHO
DY�YDU�NULWLVN�RFK�ULNWDGHV�KXYXGVDNOLJHQ�PRW�GH�HQVNLOGD�SROLWLNHUQD�VRP�XWWDODW�VLJ�UDVLVWLVNW
L�YDOVWXJRUQD��8WLIUnQ�GHWWD�DQVHV�GHW�DWW�JUDQVNQLQJHQ�XSSI\OOHU�GHW�I|UVWD�NULWHULHW�JlOODQGH
KXUXYLGD�VNDQGDOHQ�NDQ�UlNQDV�VRP�HWW�GUHY�HOOHU�LQWH��8QGHU�GHQ�XQGHUV|NWD
UDSSRUWHULQJVYHFNDQ�JnU�GHW�DWW�XWOlVD�HWW�P|QVWHU�L�DWW�GHW�UDSSRUWHUDGHV�RP�JUDQVNQLQJHQ
XQGHU�KHOD�YHFNDQ�DY�PLQVW�WUH�VW\FNHQ�ULNVWlFNDQGH�PHGLHU�YDUMH�GDJ��6RP�PHVW�UDSSRUWHUDGH
WROY�VWRUD�Q\KHWVUHGDNWLRQHU�RP�DYVO|MDQGHW��6RP�PLQVW�I|UHNRP�GHW�IHP�UHGDNWLRQHOOD
RPQlPQDQGHQ��'HWWD�LQQHElU�DWW 9DOVWXJHUHSRUWDJHW I|OMDNWOLJHQ�XSSI\OOHU�NULWHULXP�WUH�RFK
YnUW�WLOODJGD�NULWHULXP�JlOODQGH�RPIDWWQLQJHQ�DY�UDSSRUWHULQJHQ��'HQ�KDU�UDSSRUWHUDWV�RP�L
PLQVW�WYn�VWRUD�PHGLHU��PLQVW�IHP�GDJDU�L�VWUlFN��,�GHWWD�IDOO��L�EnGH�WU\FNW�SUHVV��ZHEEWLGQLQJ�
79�RFK�UDGLR�XQGHU�HQ�KHO�YHFND��6DPPDQIDWWQLQJVYLV�IDVWVOnU�YL��XWLIUnQ�YnUD�XSSVDWWD�UDPDU�
DWW 9DOVWXJHUHSRUWDJHW XSSI\OOHU�NUDYHQ�I|U�DWW�In NDOODV�HWW�GUHY�

7DEHOO������0lQJG�Q\KHWVUHGDNWLRQHU�SHU�UDSSRUWHULQJVGDJ�������

'DJ�� 'DJ�� 'DJ�� 'DJ�� 'DJ�� 'DJ�� 'DJ��

7LGQLQJ � � � � � � �

79 � � � � � � �

5DGLR � � � � � � �

7RWDOW� � �� �� � � � �

.RPPHQWDU� 'HQQD�WDEHOO�YLVDU�KXU�PnQJD�WLGQLQJDU �SUHVV�RFK�ZHEE�UlNQDGH�VRP�VHSDUDWD�HQKHWHU��
UDGLRNDQDOHU�VDPW�79�NDQDOHU�VRP�KDU�UDSSRUWHUDW�RP�JUDQVNQLQJHQ�

����� 3DUWLHUQDV�KHPOLJD�SHQJDU ����
8WLIUnQ�GHW�XWVDWWD�UDPYHUN�I|U�KXU�YL�VND�DYJ|UD�RP 3DUWLHUQDV�KHPOLJD�SHQJDU NDQ�UlNQDV
VRP�HWW�GUHY�VDPW�YnUW�VWXGLHUHVXOWDW�NDQ�YL�GUD�I|OMDQGH�VOXWVDWVHU�

5DSSRUWHULQJHQ�DY 3DUWLHUQDV�KHPOLJD�SHQJDU lU�UHODWLYW RPIDWWDQGH�RFK�LQWHQVLY�GlU�IOHUWDOHW

��



VWRUD�UHGDNWLRQHU�GHOWRJ�L�YLVV�PnQ��0HQ�UDSSRUWHULQJHQ�DY�GHQQD�JUDQVNQLQJ�lU�LQWH�OLND
LQWHQVLY�RFK�RPIDWWDQGH�VRP�GHQ�RP 9DOVWXJHUHSRUWDJHW� 'lUHPRW�UDSSRUWHUDV�GHW�YDUMH�GDJ
RP�.DOOD�IDNWDV�JUDQVNQLQJ�RFK�GHQQD�UDSSRUWHULQJ�lU�NULWLVNW�ULNWDG�PRW�HQVNLOGD�SROLWLNHU
RFK�KHOD�SDUWLHU��'HWWD�EHW\GHU�VnOHGHV�DWW�JUDQVNQLQJHQ�XSSI\OOHU�GHW�I|UVWD�NULWHULHW��9LGDUH
lU�GHW�YlUW�DWW�QRWHUD�DWW�RP�YL�HQEDUW�XWJnU�LIUnQ�$OOHUQ�RFK�3ROODFNV�NULWHULHU��XWDQ�YnUW�HJQD
WLOOlJJ��KDGH�PDQ�LQWH�NXQQDW�VlJD�DWW�GHWWD�NDQ�NODVVDV�VRP�HWW�GUHY��'HWWD�NULWHULXP
VSHFLILFHUDU�VLJ�WLOO�DWW�HQEDUW�DQDO\VHU�KXUXYLGD�PLQVW�WYn�VWRUD�WLGQLQJDU�UDSSRUWHUDU�RP
JUDQVNQLQJHQ�L�PLQVW�IHP�GDJDU��9L�KDU�JMRUW�HWW�WLOOlJJ�GlU�lYHQ�79�RFK�UDGLR�lU�LQNOXGHUDW�
VDPW�DWW�GHW�VND�UDSSRUWHUDV�RP�KlQGHOVHQ�XQGHU�KHOD�GHQ�XWYDOGD�YHFNDQ��'DJ�I\UD
UDSSRUWHUDU�HQEDUW�HQ�WLGQLQJVDNW|U�RP�KlQGHOVHQ��0HQ�L�RFK�PHG�DWW�YL�lYHQ�YDOW�DWW�WD
KlQV\Q�WLOO�79�RFK�UDGLR�NDQ�YL�IRUWIDUDQGH�VlJD�DWW 3DUWLHUQDV�KHPOLJD�SHQJDU XSSI\OOHU
NULWHULHW�I|U�DWW�NODVVDV�VRP�HWW�GUHY��PHG�NQDSS�PDUJLQDO��0HG�GHWWD�JnU�GHW�DWW�VlJD�DWW
JUDQVNQLQJHQ�lYHQ�XSSI\OOHU�GHW�WUHGMH�NULWHULHW�JlOODQGH�DWW�IOHUD�GRPLQHUDQGH�UHGDNWLRQHU
RFK�PHGLHU�KDU�GHOWDJLW�L�UDSSRUWHULQJHQ�|YHU�HQ�EHVWlPG�WLG��,�GHWWD�IDOO�KDU�IOHUWDOHW�VWRUD
PHGLHU�UDSSRUWHUDW�RP�JUDQVNQLQJHQ�YDUMH�GDJ�XQGHU�GHQ�EHVWlPGD�YHFNDQ�
6DPPDQIDWWQLQJVYLV�IDVWVOnU�YL��XWLIUnQ�YnUD�XSSVDWWD�UDPDU��DWW 3DUWLHUQDV�KHPOLJD�SHQJDU
XSSI\OOHU�NUDYHQ�I|U�DWW�In�NDOODV�HWW�GUHY�

7DEHOO������0lQJG�Q\KHWVUHGDNWLRQHU�SHU�UDSSRUWHULQJVGDJ�������

'DJ�� 'DJ�� 'DJ�� 'DJ�� 'DJ�� 'DJ�� 'DJ��

7LGQLQJ � � � � � � �

79 � � � � � � �

5DGLR � � � � � � �

7RWDOW� �� � � � � � �

.RPPHQWDU� 'HQQD�WDEHOO�YLVDU�KXU�PnQJD�WLGQLQJDU �SUHVV�RFK�ZHEE�UlNQDGH�VRP�VHSDUDWD�HQKHWHU��
UDGLRNDQDOHU�VDPW�79�NDQDOHU�VRP�KDU�UDSSRUWHUDW�RP�JUDQVNQLQJHQ�

����9DG�ILQQV�GHW�I|U�OLNKHWHU�RFK�VNLOOQDGHU�L�RPInQJ�DY�UDSSRUWHULQJ�JlOODQGH�GH�WYn
SROLWLVND�JUDQVNQLQJDUQD�L�SUHVV��UDGLR�RFK�79"

������/LNKHWHU�L�UDSSRUWHULQJ
8WLIUnQ�ILJXUHUQD�L�UHVXOWDWGHOHQ�NDQ�PDQ�XWOlVD�GLYHUVH�OLNKHWHU�L�UDSSRUWHULQJ�PHGLHUQD
VLQVHPHOODQ��7LOO�DWW�E|UMD�PHG�NDQ�PDQ�XWOlVD�IUnQ�ILJXU�����RFK�����DWW�UDGLR�lU�GHW�PHGLHW
VRP�WRWDOW�VHWW�UDSSRUWHUDU�PLQVW�RP�JUDQVNQLQJDUQD��EnGH�nU������RFK�������'HW�lU�lYHQ
LQRP�UDGLR�VRP�UDSSRUWHULQJHQ�G|U�XW�VQDEEDVW�I|U�EnGD�JUDQVNQLQJDUQD�±�XQGHU�DQGUD�HOOHU
WUHGMH�UDSSRUWHULQJVGDJHQ�

<WWHUOLJDUH�HQ�OLNKHW�L�UDSSRUWHULQJHQ��VRP�PDQ�NDQ�W\GD�IUnQ�ILJXU�����RFK������lU�DWW
79�UHGDNWLRQHUQD�KnOOHU�GHQ�PHVW�MlPQD�UDSSRUWHULQJVQLYnQ�XQGHU�KHOD�YHFNDQ��EnGH�nU�����
RFK�������,QRP�79�JnU�GHW�lYHQ�W\GOLJW�NRQVWDWHUD�DWW�GHW�lU�NDQDOHQ�VRP�SURGXFHUDW
JUDQVNQLQJHQ�VRP�RFNVn�UDSSRUWHUDU�PHVW�RP�GHQ��YLONHW�W\GHU�Sn�DWW�UHGDNWLRQHUQD

��



Q\KHWVYlUGHUDU�VLQD�HJQD�Q\KHWHU�K|JVW��1nJRW�VRP�lU�K|JVW�YLNWLJW�I|U�PnQJD�UHGDNWLRQHU
�-RKDQVVRQ���������8QGHU������lU�GHW�$NWXHOOW�RFK�5DSSRUW�VRP�QlPQHU 9DOVWXJHUHSRUWDJHW
IOHVW�JnQJHU��RFK�nU������lU�GHW�79��VRP�UDSSRUWHUDW�RP 3DUWLHUQDV�KHPOLJD�SHQJDU DEVROXW
IOHVW�JnQJHU��1lPQYlUW�lU�GHW�GRFN�DWW�YLG�nU������YDU�$NWXHOOW�RFK�5DSSRUW�WYn�ROLND
UHGDNWLRQHU��RFK�GlUPHG�NRQNXUUHQWHU��0HQ�HIWHUVRP�DWW�GH�EnGH�JnU�XQGHU�3XEOLF�6HUYLFH�NDQ
GH�RFNVn�UDSSRUWHUD�RP�VDPPD�Q\KHWHU��VH�%DNJUXQG�V����

$WW�79�UHGDNWLRQHUQD�IUlPMDU�VLQD�HJQD�Q\KHWHU�V\QV�lYHQ�L�ILJXU������RFK�������VRP�YLVDU
YLONHQ�SODFHULQJ�Q\KHWHQ�KDU�I|UHNRPPLW�Sn�L�79�VlQGQLQJ��cU������lU�GHW�$NWXHOOW�RFK
5DSSRUW�VRP�WRSSDU�PHG 9DOVWXJHUHSRUWDJHW Sn�I|UVWD� DQGUD�RFK�WUHGMH�SODFHULQJ��79�
QlPQHU�HQGDVW 9DOVWXJHUHSRUWDJHW VRP�WLGLJDVW�Sn�HQ WUHGMH�SODFHULQJ�HQ�JnQJ��cU�����
WRSSDU�79��PHG�VLQ�HJHQ�JUDQVNQLQJ�Sn�I|UVWD�RFK�DQGUD�SODFHULQJ�WROY�JnQJHU��PHGDQ
$NWXHOOW�WRSSDU�PHG 3DUWLHUQDV�KHPOLJD�SHQJDU Sn�DQGUD SODWV�HQGDVW�HQ�JnQJ�

9DULDEHO���L�NRGVFKHPDW�VNXOOH�YLVD�Sn�RP�DUWLNODU�OnJ�EDNRP�EHWDOYlJJ��.RGQLQJHQ
UHVXOWHUDGH�L�DWW�GHW�HQGDVW�YDU�HQ�DUWLNHO�VRP�OnJ�EDNRP�EHWDOYlJJ��$UWLNODU�RP
JUDQVNQLQJDUQD�NXQGH�GlUPHG�OlVDV�VRP�JUDWLVMRXUQDOLVWLN��YLONHW�lU�HQ�OLNKHW�VLQVHPHOODQ�
)|UNODULQJHQ�WLOO�GHWWD�NDQ�YDUD�DWW�nU������KDGH�YDUNHQ�$IWRQEODGHW��([SUHVVHQ�HOOHU�'DJHQV
1\KHWHU�LQI|UW�VLQD�EHWDOYlJJDU��VH�EDNJUXQG��VLGD�����(Q�P|MOLJ�I|UNODULQJ�I|U�nU������lU�DWW
UHGDNWLRQHU�lU�PHU�EHQlJQD�DWW�VlWWD�HJHQSURGXFHUDGH�DUWLNODU�RFK�JUDQVNQLQJDU�EDNRP
EHWDOYlJJ��GlUPHG�KDU 3DUWLHUQDV�KHPOLJD�SHQJDU LQWH SULRULWHUDWV�EDNRP�EHWDOYlJJ
�-RKDQVVRQ��������

������6NLOOQDGHU�L�UDSSRUWHULQJ
'HQ�PHVW�SURPLQHQWD�VNLOOQDGHQ�PHOODQ�nUHQ������RFK������nU�PnQJIDOGHQ�L�79�NDQDOHU�VRP
UDSSRUWHUDGH�RP�JUDQVNQLQJDUQD��cU������UDSSRUWHUDGH�VDPWOLJD�NDQDOHU�LQWHQVLYW��GHW�YLOO
VlJD��79��1\KHWHUQD��697��V�5DSSRUW�RFK�697��V�$NWXHOOW��VH�ILJXU�������cU������YDU�GHW
KXYXGVDNOLJHQ�79��VRP�UDSSRUWHUDGH�RP 3DUWLHUQDV�KHPOLJD SHQJDU��$NWXHOOW�QlPQGH
HQGDVW�JUDQVNQLQJHQ�HQ�JnQJ��VH�ILJXU������

9DG�JlOOHU�WU\FNW�SUHVV�RFK�ZHEEWLGQLQJDU�VNLOMHU�GHW�VLJ�L�YLONHQ�WLGQLQJ�VRP�UDSSRUWHUDW�PHVW
�����RFK�������.YlOOVWLGQLQJDUQD�SXEOLFHUDGH�PnQJD�DUWLNODU��PHQ�L�ILJXU�����JnU�GHW�DWW�VH�DWW
'DJHQV�1\KHWHUV�ZHEEWLGQLQJ�nU������VWnU�I|U�IOHVW�SXEOLNDWLRQHU�RP 9DOVWXJHUHSRUWDJHW��'H
SXEOLFHUDGH�WRWDOW����VW\FNHQ�DUWLNODU�IUnQ�UHSRUWDJHWV�SXEOLFHULQJVGDJ�RFK�VH[�GDJDU�IUDPnW�
cU������KDU�'DJHQV�1\KHWHUV�ZHEEWLGQLQJ�SXEOLFHUDW�EHW\GOLJW�IlUUH�DUWLNODU�RFK�VWnU�HQGDVW
I|U�VH[�SXEOLNDWLRQHU�XQGHU�YHFNDQ�RP 3DUWLHUQDV�KHPOLJD SHQJDU �VH�ILJXU�������'HWWD
LQQHElU�DOOWVn�HQ�YlVHQWOLJ�VNLOOQDG�L�UDSSRUWHULQJVRPInQJ�IUnQ�UHGDNWLRQHQ��cU�����
SXEOLFHUDGH�([SUHVVHQV�ZHEEWLGQLQJ�IOHVW�DUWLNODU�RP�JUDQVNQLQJHQ��GH�SXEOLFHUDGH�WRWDOW���
DUWLNODU�XQGHU�YHFNDQ��<WWHUOLJDUH�HQ�VNLOOQDG�VRP�JnU�DWW�XWOlVD�L�HQ�MlPI|UHOVH�DY�ILJXU����
RFK������lU�DWW�DQWDOHW�DUWLNODU�RP�JUDQVNQLQJDUQD�L�WU\FNW�SUHVV�KDU�PLQVNDW�GUDVWLVNW��8QGHU
VWXGHUDG�YHFND�nU������SXEOLFHUDGHV�GHW����DUWLNODU�RP 9DOVWXJHUHSRUWDJHW L�WU\FNW�WLGQLQJ��VH
ILJXU�������6WXGHUDG�YHFND�nU������SXEOLFHUDGHV�GHW�HQGDVW����DUWLNODU�RP 3DUWLHUQDV�KHPOLJD
SHQJDU L�WU\FNW�SUHVV��VH�ILJXU�������'HWWD�LQQHElU PHU�lQ�HQ�KDOYHULQJ�DY�WU\FNWD�DUWLNODU�RP
JUDQVNQLQJDUQD��0DQ�NDQ�lYHQ�VH�HQ�W\GOLJ�L�QHGJnQJHQ�DY�GHQ�WU\FNWD�SUHVVHQ�nU�����
MlPI|UW�PHG������

��



)LJXU�����RFK�����YLVDU�DWW�GHQ�VW|UVWD�VNLOOQDGHQ�L�UDGLRQV�UDSSRUWHULQJ�PHOODQ�nUHQ�lU�DWW
UDSSRUWHULQJHQ�nU������GRJ�XW�GDJ�WUH��I|U�DWW�VHGDQ�In�HWW�Q\WW�XSSVYLQJ�GDJ�VMX��VH�ILJXU������
cU������GRJ�UDSSRUWHULQJHQ�LVWlOOHW�GDJ�WYn�RFK�ILFN�LQJHW�Q\WW�XSSVYLQJ�VHQDUH�XQGHU�YHFNDQ
�VH�ILJXU������

<WWHUOLJDUH�HQ�VNLOOQDG�L�UDSSRUWHULQJHQ�VRP�PDQ�NDQ�W\GD�L�ILJXUHUQD�����RFK�����lU�DWW
9DOVWXJHUHSRUWDJHW KDGH�VLWW�VW|UVWD�XSSVYLQJ�GHQ DQGUD�GDJHQ�XQGHU�YHFNDQ��GHW�YLOO�VlJD
GDJHQ�HIWHU�DWW�JUDQVNQLQJHQ�VlQGHV��'HWWD�VNLOMHU�VLJ�IUnQ 3DUWLHUQDV�KHPOLJD�SHQJDU VRP
KDGH�VLWW�VW|UVWD�XSSVYLQJ�VDPPD�GDJ�VRP�JUDQVNQLQJHQ�VlQGHV��'HWWD�NDQ�KD�RFK�J|UD�PHG
GHQ�|NDGH�P|MOLJKHWHQ�WLOO�DWW�SXEOLFHUD�Sn�GLJLWDOD�NDQDOHU�nU������lQ�nU�������GHW�YLOO�VlJD�
PHGLHODQGVNDSHWV�XWYHFNOLQJ�VRP�JHQHUHUDW�HWW�VQDEEDUH�Q\KHWVIO|GH�

������'HW�WRWDOD�UDSSRUWHULQJVRPInQJHW
6HWW�WLOO�GHQ�WRWDOD�UDSSRUWHULQJVNXUYDQ�I|U�GH�XQGHUV|NWD�YHFNRUQD�NDQ�PDQ�VH�P|QVWHU�L�GH
WYn�Q\KHWHUQDV�OLYVOlQJG��cU�������VH�ILJXU������VHU�PDQ�HQ�W\GOLJ�|NQLQJ�L
UDSSRUWHULQJVRPInQJHW�VRP�E|UMDU�GDJ�WYn��GlU�GHQ�lYHQ�KDU�VLQ�WRSS��RFK�GHQQD�KnOOHU�L�VLJ
PRW�GDJ�WUH�RFK�I\UD�I|U�DWW�VHGDQ�PLQVND�RFK�SODQD�XW��cU�������VH�ILJXU������VHU�PDQ�n�DQGUD
VLGDQ�DWW�UDSSRUWHULQJHQ�RP�Q\KHWHQ�KDU�VLQ�WRSS�UHGDQ�I|UVWD�GDJHQ�I|U�DWW�VHGDQ�NUDIWLJW�GDOD
RFK�SODQD�XW��(Q�DQOHGQLQJ�WLOO�GHQ�W\GOLJD�QHGJnQJHQ�L�NXUYDQ�nU������NDQ�HYHQWXHOOW�YDUD�DWW
PHGLHUQD�YDU�PLQGUH�LKlUGLJD�L�DWW�UDSSRUWHUD�RP�JUDQVNQLQJHQ��3n�Vn�VlWW�DYVO|MDGHV�KHOOHU
LQJHQ�Q\�LQIRUPDWLRQ��YLONHW�L�VLQ�WXU�LQWH�OHGGH�WLOO�QnJRQ�YLGDUH�UDSSRUWHULQJ�HOOHU�VW|UUH
NRQVHNYHQVHU��'HWWD�UHVXOWDW�KDUPRQLVHUDU�YlO�PHG�KXU�1RUG��������PHQDU�DWW�GDJHQV
PHGLHNOLPDW�VHU�XW��+DQ�WDODU�RP�KXU�GHQ�GLJLWDOLVHUDGH�PDUNQDGHQ�J|U�DWW�Q\KHWHU�G|U�XW
VQDEEDUH�LGDJ�lQ�LQQDQ�LQWHUQHWV�JHQRPEURWW��VDPW�KXU�Q\KHWVUHGDNWLRQHUQD�VWlQGLJW�lU�Sn�MDNW
HIWHU�GHW�VRP�lU�VHQDVWH�Q\WW��'HWWD�VNXOOH�PDQ�NXQQD�VH�VRP�HQ�I|UNODULQJ�WLOO�GHQ�XSSHQEDUD
PLQVNQLQJHQ�L�UDSSRUWHULQJHQ�nU������

,�ILJXU�����VHU�PDQ�GHQ�WRWDOD�PlQJGHQ�DY�Q\KHWHU�SHU�JUDQVNQLQJ�I|U�UHVSHNWLYH�NRGDG�YHFND�
cU������KDU�GHW�UDSSRUWHUDWV�RP 9DOVWXJHUHSRUWDJHW ����JnQJHU�L�79��UDGLR�RFK�WLGQLQJDU
PHGDQ�nU������KDU�GHW�UDSSRUWHUDWV�RP 3DUWLHUQDV�KHPOLJD SHQJDU ���JnQJHU��'HWWD�lU�HQ
W\GOLJ�PLQVNQLQJ�DY�RPInQJ�VRP�P|MOLJHQ�VNXOOH�NXQQD�YLVD�Sn�HQ�I|UIO\WWQLQJ�GH�VWRUD
PHGLHUQD�JMRUW�IUnQ�WUDGLWLRQHOO�PHGLD�WLOO�VRFLDOD�PHGLHU��1nJRW�OLNW�GHQ�³G|GVVW|W´�PRW
WUDGLWLRQHOO�PHGLD�VRP�:HVWOXQG��������GLVNXWHUDU�

6DPPDQIDWWQLQJVYLV�NDQ�VNLOOQDGHUQD�L�UDSSRUWHULQJHQ�PHOODQ�nUHQ������RFK������YLVD�Sn�DWW
9DOVWXJHUHSRUWDJHW KDGH�HQ�OlQJUH�OLYVOlQJG�lQ 3DUWLHUQDV KHPOLJD�SHQJDU KDGH�

����9LOND�IDNWRUHU�NDQ�WlQNDV�OLJJD�WLOO�JUXQG�I|U�GH�ROLND�VNDQGDOHUQDV
UDSSRUWHULQJVRPInQJ�L�SUHVV��UDGLR�RFK�79"
8WLIUnQ�GHQ�WRWDOD�VWDWLVWLNHQ�YL�InWW�IUDP�Sn�UDGLR��79��VDPW�WU\FNW�WLGQLQJ�RFK�ZHEEWLGQLQJ
NDQ�YL�XWOlVD�DWW 9DOVWXJHUHSRUWDJHW KDU�EOLYLW�PHU UDSSRUWHUDW�RP�lQ 3DUWLHUQDV�KHPOLJD
SHQJDU� 9LOND�IDNWRUHU�VRP�KDU�ELGUDJLW�WLOO�DWW�UDSSRUWHULQJHQ VHU�XW�VRP�GHQ�J|U�JnU�LQWH�DWW
IDVWVOn�VlNHUW��PHQ�GHW�ILQQV�W\GOLJD�P|QVWHU�VRP�KDUPRQLVHUDU�YlO�PHG�WLGLJDUH�IRUVNQLQJ�
'HWWD�NDQ�OHGD�IUDP�WLOO�WlQNEDUD�IDNWRUHU�VRP�LQYHUNDW�L�VNLOOQDGHQ�DY�UDSSRUWHULQJVRPInQJHW
I|U�UHVSHNWLYH�JUDQVNQLQJ�

��



0DQ�NDQ�WlQND�VLJ�DWW�PHGLHODQGVNDSHWV�PDUNDQWD�I|UlQGULQJ�NDQ�VSHOD�HQ�YlVHQWOLJ�UROO�QlU
PDQ�VHU�WLOO�KXU�VWRU�JHQRPVODJVNUDIW�HQ�VNDQGDO�InU�LGDJ��9L�KDU�VHWW�NUDIWLJD�QHGJnQJDU�DY
WUDGLWLRQHOOD�PHGLHU�|YHU�WLG��1RUGLFRP��RFK�KXU�|NDQGHW�DY�PRELODQYlQGQLQJ�ELGUDJLW�WLOO
Q\D�MRXUQDOLVWLVND�PDUNQDGVP|MOLJKHWHU��PHQ�RFNVn�Q\D�XWPDQLQJDU��([HPSHOYLV�YLVDU�VLIIURU
IUnQ�1RUGLFRP�DWW�$IWRQEODGHW�WDSSDGH����SURFHQW�DY�VLQD�OlVDUH�DY�GHQ�I\VLVND�XSSODJDQ
PHOODQ������������0DQ�NDQ�WlQND�DWW�DOOW�IOHU�OlVDUH�Gn�YlQW�VLJ�WLOO�WLGQLQJDUQDV�GLJLWDOD
SODWWIRUPDU��,�UHVXOWDWHW�VHU�YL�HQ�PDUNDQW�QHGJnQJ�DY�KXU�P\FNHW�GHQ�WU\FNWD�WLGQLQJHQ
SXEOLFHUDU�nU������MlPI|UW�PHG�������QnJRW�VRP�VNXOOH�NXQQD�YLVD�Sn�KXU�PDQ�RPVWUXNWXUHUDW
VLQD�SXEOLNDWLRQHU�

:HVWOXQG��������WDODU�RP�DWW�GHW�|NDGH�PRELODQYlQGDQGHW�OHGHU�WLOO�PLQVNDG�HOOHU�XSSK|UG
Q\KHWVNRQVXPWLRQ�DY�WUDGLWLRQHOOD�PHGLHU��QnJRW�VRP�KDQ�NDOODU�I|U�NDQQLEDOLVHULQJ�
'HVVXWRP�lU�PHGLHODQGVNDSHW�LGDJ�EHW\GOLJW�PHU�SRODULVHUDW�lQ�L�E|UMDQ�DY�PLOOHQQLHW
�6WU|PElFN��'MHUI�SLHUUH��6KHKDWD��������0HG�SRODULVHULQJHQ�PHQDV�DWW�L�RFK�PHG�DOOD�GH
PHGLHYDO�VRP�ILQQV�DWW�YlOMD�PHOODQ�LGDJ��NRPPHU�GH�VRP�lU�Q\KHWVLQWUHVVHUDGH�DWW�IRUWVlWWD
NRQVXPHUD�Q\KHWHU��PHGDQ�Q\KHWVXQGYLNDUH�NRPPHU�YlOMD�DQGUD�PHGLHNDQDOHU��([HPSHO�Sn
DQGUD�PHGLHNDQDOHU�lU�VRFLDOD�PHGLHU�HOOHU�VWUHDPLQJWMlQVWHU��:DGEULQJ��-DDNROD��������'HWWD
I|UKnOODQGH�KDPQDU�L�VWRU�NRQWUDVW�WLOO�KXU�GHW�VnJ�XW�L�E|UMDQ�DY������WDOHW��'n�YDU�PHGLHYDOHQ
YDU�EHW\GOLJW�IlUUH�RFK�UDGLR�RFK�79�WLWWDQGHW�VSHODGH�HQ�VW|UUH�UROO�L�PlQQLVNRUV�YDUGDJ�

'HW�EOLU�GlUPHG�HQNODUH�LGDJ�DWW�PLVVD�HQ�Q\KHW�RP�PDQ�LQWH�DNWLYW�OHWDU�HIWHU�Q\KHWHQ��HOOHU
RP�PDQ�J|U�HWW�DNWLYW�YDO�DWW�NRQVXPHUD�GHQ��0DQ�VNXOOH�NXQQD�WlQND�VLJ�DWW�GHWWD�lU�IDOOHW
PHG 3DUWLHUQDV�KHPOLJD�SHQJDU� +DU�PDQ�GHVVXWRP�VRFLDOD PHGLHU�VRP�VLQ�SULPlUD�HOOHU�HQGD
NlOOD�I|U�Q\KHWHU�lU�GHW�OlWW�DWW�Q\KHWHQ�I|UVYXQQLW�L�GHW�NRQVWDQW�XSSGDWHUDGH�IO|GHW��3n�JUXQG
DY�VRFLDOD�PHGLHU�RFK�PRELOWHNQLNHQV�IUDPIDUW�KDU�lYHQ�G\QDPLNHQ�PHOODQ�SXEOLN�RFK�DNW|U
I|UlQGUDWV��:HVWOXQG���������3XEOLNHQ�NDQ�LGDJ�DNWLYW�LQWHUDJHUD�PHG�Q\KHWVPHGLHUQD��PHQ
lYHQ�PHG�SROLWLNHU�GLUHNW�L�NRPPHQWDUVIlOWHW��3ROLWLNHU�NDQ�LGDJ�WDOD�RP�HQ�VNDQGDO�GLUHNW
PHG�VLQ�SXEOLN�XWDQ�DWW�Jn�JHQRP�HQ�PHOODQKDQG�VRP�WLGLJDUH�YDU�GH�WUDGLWLRQHOOD�PHGLHUQD�
1lU�GHW�XWQlPQGD�RIIUHW�L�IUnJDQ�VMlOY�NDQ�VW\UD�VLQ�PHGLHELOG�NDQ�GHWWD�NDQ�WUROLJHQ�ELGUD�WLOO
DWW�PHGLHUQDV�PDNW�|YHU�HWW�GUHY�LGDJ�KDU�PLQVNDW�

(Q�DQQDQ�LQWUHVVDQW�DVSHNW�VRP�YnUW�UHVXOWDW�YLVDU��RFK�VRP�RFNVn�VWlPPHU�|YHUHQV�PHG�GHW
-RKDQVVRQ��������SUDWDU�RP��lU�YLNWHQ�DY�UHGDNWLRQHUQDV�HJQD�Q\KHWHU��+DQ�WDODU�RP�DWW
UHGDNWLRQHU�L�DOOUD�VW|UVWD�JUDG�MREEDU�PRW�DWW�IUlPMD�VLQD�HJQD�Q\KHWHU��LQWH�PLQVW�RP�GHW
JlOOHU�VWRUD�JUDQVNQLQJDU�HOOHU�DYVO|MDQGHQ��(JQD�Q\KHWHU�NRUUHOHUDU�PHG�KXUXYLGD�HQ�Q\KHW
KDPQDU�EDNRP�EHWDOYlJJ�Sn�WLGQLQJDUQDV�ZHEEVLGRU�HOOHU�LQWH��'HWWD�NDQ�YDUD�HQ�I|UNODULQJ
WLOO�DWW�GHW�HQEDUW�YDU�HQ�DUWLNHO�VRP�OnJ�EDNRP�HQ�EHWDOYlJJ�XWLIUnQ�DOOD�WLGQLQJVDUWLNODU�VRP
WRJV�GHO�DY�L�VWXGLHQ��*UDQVNQLQJDUQD�NRP�LQWH�XUVSUXQJOLJHQ�IUnQ�YDUNHQ�$IWRQEODGHW�
'DJHQV�1\KHWHU�HOOHU�([SUHVVHQ��+DGH�GHW�YDULW�GHUDV�HJQD�JUDQVNQLQJDU�KDGH�UHVXOWDWHW
NXQQDW�VH�DQQRUOXQGD�XW��*UDQVNQLQJDUQD�JMRUGHV�LVWlOOHW�DY�79�NDQDOHU��L�GHWWD�IDOO�8SSGUDJ
*UDQVNQLQJ�I|U�697��RFK�.DOOD�)DNWD�I|U�79���'HW�VRP�VWLFNHU�XW�PHVW�lU�DWW�nU������YDU�GHW
QlVWDQ�HQEDUW�79��VRP�WDODGH�RP 3DUWLHUQDV�KHPOLJD SHQJDU��'HW�lU�RFNVn�NODUW�W\GOLJDVW�DWW
GHVVD�WYn�79�NDQDOHU�lYHQ�VWnU�I|U�PDMRULWHWHQ�DY�79�Q\KHWVUDSSRUWHULQJHQ�NULQJ�UHVSHNWLYH
VNDQGDO��VH�ILJXU�����RFK�������5HVXOWDWHW�VWlPPHU�DOOWVn�|YHUHQV�PHG�DWW�GHW�-RKDQVVRQ�������
VlJHU�RP�DWW�UHGDNWLRQHU�lU�PHU�EHQlJQD�DWW�IUlPMD�VLQD�HJQD�Q\KHWHU�

��



9lUW�DWW�KD�L�nWDQNH�lU�DWW�WURWV�JDQVND�PLQLPDOD�VNLOOQDGHU�L�PlQJGHQ�UDSSRUWHULQJ�I|U�GH�WYn
VWXGHUDGH�YHFNRUQD��VHWW�WLOO�79�RFK�5DGLR��lU�GHW�HQ�DYJ|UDQGH�IDNWRU�KXU
Q\KHWVVlQGQLQJDUQD�lU�XWVSULGGD�Sn�GDJDU�RFK�Sn�YLOND�Q\KHWVUHGDNWLRQHU��([HPSHOYLV
UDSSRUWHUDGHV 9DOVWXJHUHSRUWDJHW RP�L����VlQGQLQJDU RFK 3DUWLHUQDV�KHPOLJD�SHQJDU L���
VlQGQLQJDU��7LOO�V\QHV�GHQVDPPD�L�RPInQJ��PHQ�VRP�RYDQ�QlPQW�lU�GHW�QlVWLQWLOO�EDUD�79�
VRP�UDSSRUWHUDW�RP 3DUWLHUQDV�KHPOLJD�SHQJDU��$NWXHOOW lU�GHQ�HQGD�DQGUD�79�DNW|UHQ�VRP
QlPQGH�JUDQVNQLQJHQ�RFK�GHW�WRJV�HQGDVW�XSS�L�HQ�VlQGQLQJ��)|U 9DOVWXJHUHSRUWDJHW GHOWRJ
DOOD�79�UHGDNWLRQHU�L�UDSSRUWHULQJHQ�|YHU�KHOD�YHFNDQV�WLG��2P�PDQ�Gn�VRP�WLWWDUH�KDU
5DSSRUW�VRP�VLQ�HQGD�79�VlQG�Q\KHWVNlOOD��NRPPHU�PDQ�Jn�PLVWH�RP�UDSSRUWHULQJ�NULQJ
.DOOD�IDNWD�VNDQGDOHQ��'HWWD�KDGH�GRFN�LQWH�KlQW������Gn 9DOVWXJHUHSRUWDJHW WRJV�XSS�L
VDPWOLJD�NDQDOHU�

$QGUD�IDNWRUHU�VRP�NDQ�WlQNDV�YDUD�ELGUDJDQGH�WLOO�DWW�.DOOD�IDNWDV�JUDQVNQLQJ�EOHY�PLQGUH
UDSSRUWHUDG�RP�lU�UHGDNWLRQHUV�HNRQRPL�RFK�O|QVDPKHWVLQWUHVVHQ��(QOLJW�1RUG�������
SULRULWHUDU�PHGLHUQD�Q\KHWHU�VRP�JHU�GHP�NRPPHUVLHOOD�VNlO�WLOO�DWW�UDSSRUWHUD�RP�GHP��RFK�L
HQ�VNDQGDO�V|NHU�PDQ�HIWHU�HWW�DOOPlQW�LQWUHVVH�I|U�DWW�VHGDQ�DYYlJD�RP�PDQ�VND�UDSSRUWHUD
YLGDUH�RP�VNDQGDOHQ�HOOHU�LQWH��1RUG��������PHQDU�DWW�QlU�RSSRVLWLRQHQ�LQWH�XWQ\WWMDU
VNDQGDOHQ�L�PHGLHU��I|U�H[HPSHOYLV�HJHQ�SROLWLVN�YLQQLQJ��EOLU�lYHQ�UHGDNWLRQHUQD�PLQGUH
EHQlJQD�DWW�UDSSRUWHUD�RP�VNDQGDOHQ��'HWWD�NDQ�NRSSODV�WLOO�GH�YDOGD�JUDQVNQLQJDUQD��IDVW�Sn
ROLND�YLV��cU������IDQQV�HQ�W\GOLJ�RSSRVLWLRQ�L�VNDQGDOHQ�VRP�PHGLHUQD�VSDQQ�YLGDUH�Sn�
PHGDQ�RSSRVLWLRQHQ�YDU�PLQGUH�IUDPWUlGDQGH�nU�������, 9DOVWXJHUHSRUWDJHW ELOGDGHV�HQ�W\GOLJ
RSSRVLWLRQ�PRW�PRGHUDWHUQDV�DJHUDQGH��RFK�LQWH�PLQVW�PRW�PRGHUDWHQ�&KULVWHU�(ZH�VRP
YlJUDGH�DYJn��'HWWD�V\QWHV�W\GOLJW�L�PHGLD��RFK�JDY�GlUPHG�UHGDNWLRQHU�HWW�W\GOLJW�PRWLY�DWW
UDSSRUWHUD�YLGDUH�RP 9DOVWXJHUHSRUWDJHW��,�RFK�PHG &KULVWHU�(ZHV�VlWW�DWW�KDQWHUD�VLWXDWLRQHQ
ELOGDGHV�lYHQ�HQ�RSSRVLWLRQ�PRW�KRQRP�LQRP�SDUWLHW�0RGHUDWHUQD��GlU�PDQ�VHQDUH�YDOGH�DWW
IU\VD�XW�KRQRP�IUnQ�SDUWLHW��bYHQ�GHVVD�VNHGHQ�ILFN�XWU\PPH�L�PHGLHUQD��2P�PDQ�GlUHPRW
VHU�WLOO 3DUWLHUQDV�KHPOLJD�SHQJDU� Vn�YDU�VDPWOLJD SDUWLHU�LQEODQGDGH�L�VNDQGDO��I|UXWRP
9lQVWHUSDUWLHW��&HQWHUSDUWLHW�RFK�0LOM|SDUWLHW��,GDJ�VWnU�GHVVD�WUH�SDUWLHU�QlUPUH�GHW�YlQVWUD
EORFNHW�lQ�GHW�K|JUD�EORFNHW��,�RFK�PHG�DWW�6RFLDOGHPRNUDWHUQD�RFK�SDUWLHUQD�L�K|JHUEORFNHW
JMRUW�I|UV|N�WLOO�DWW�NULQJJn�ODJHQ�RP�NRUUXSWLRQ�EOLU�GHW�VYnUW�I|U�GH�WUH�QlPQGD�SDUWLHUQD�DWW
VNDSD�HQ�IRUP�DY�RSSRVLWLRQ��'HWWD�EHURU�lYHQ�Sn�DWW�RSSRVLWLRQHQ��L�GHWWD�IDOO�GH�VRP LQWH lU
LQYROYHUDGH�L�VNDQGDOHQ��lU�L�PLQRULWHW��'H�VRP�lU�LQEODQGDGH�L�VNDQGDOHQ�KDPQDU�Gn�L
PDMRULWHW��9DQOLJHQ�lU�GHW�GH�VRP�lU�LQYROYHUDGH�L�VNDQGDOHQ�VRP�WLOOK|U�PLQRULWHWHQ��YLONHW
KDGH�JMRUW�GHW�HQNODUH�DWW�SHND�XW�HQ�V\QGDERFN��1RUPEURWWHW�EOLU�GHW�YLOO�VlJD�LQWH�OLND
XWSHNDQGH��5HGDNWLRQHUQD�EOLU�L�VLQ�WXU�PLQGUH�EHQlJQD�DWW�UDSSRUWHUD�RP�VNDQGDOHQ�HIWHUVRP
DWW�RSSRVLWLRQHQ�L�GHWWD�IDOO�LQWH�KDU�XWQ\WWMDW�VNDQGDOHQ�I|U�VLQ�HJHQ�YLQQLQJ�RFK�I|U�DWW
VNDQGDOHQ�LQWH�KDU�HQ�W\GOLJ�ERY��1RUG��������

5HGDNWLRQHQV�HNRQRPLVND�LQWUHVVHQ�K|U�LKRS�PHG�YLOND�Q\KHWHU�SXEOLNHQ�W\FNHU�lU
LQWUHVVDQWD��(IWHUVRP�VNDQGDOHU�RIWD�JHQHUHUDU�HWW�VWRUW�SXEOLNHQJDJHPDQJ�NDQ�PHGLHGUHY�VHV
VRP�HQ�IRUP�DY�PDUNQDGVVWUDWHJL��$OOHUQ�HW�DO���������0HG�GHQQD�NXQVNDS�NDQ�PDQ�EHJULSD
DWW�UHGDNWLRQHU�lU�PLQGUH�EHQlJQD�DWW�UDSSRUWHUD�YLGDUH�RP�VnGDQW�VRP�LQWH�OlVHV�HOOHU�NOLFNDV
Sn�DY�SXEOLNHQ��0HG�NRSSOLQJ�WLOO�UHVXOWDWHW�DY�XQGHUV|NQLQJHQ�L�GHQQD�XSSVDWV��PHU�H[DNW
UHVXOWDWHW�RP�WU\FNW�WLGQLQJ�RFK�ZHEEWLGQLQJ�VRP�YLVDGH�DWW 9DOVWXJHUHSRUWDJHW KDU�VNULYLWV
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PHU�RP�lQ 3DUWLHUQDV�KHPOLJD�SHQJDU��NDQ�HQ�I|UNODULQJ�WLOO�GHWWD�YDUD�DWW�.DOOD�IDNWDV
JUDQVNQLQJ�LQWH�KDU�InQJDW�SXEOLNHQV�LQWUHVVH�OLND�P\FNHW�VRP�8SSGUDJ�JUDQVNQLQJV
UHSRUWDJH��RFK�GlUPHG�ILFN�IlUUH�NOLFN�RFK�OlVQLQJDU��'HWWD�NDQ�KD�ELGUDJLW�WLOO�DWW
WLGQLQJVUHGDNWLRQHU�VRP�KDU�HWW�NRPPHUVLHOOW�LQWUHVVH��YDOGH�DWW�VNULYD�RP 3DUWLHUQDV�KHPOLJD
SHQJDU L�PLQGUH�XWVWUlFNQLQJ�

<WWHUOLJDUH�HQ�P|MOLJ�I|UNODULQJ�WLOO�DWW 3DUWLHUQDV KHPOLJD�SHQJDU ILFN�PLQGUH�XWU\PPH�L
PHGLHUQD�lQ 9DOVWXJHUHSRUWDJHW lU�DWW�SROLWLNHU�LGDJ lU�PHU�PHGLHWUlQDGH�lQ�I|U����nU�VHGDQ
�1RUG���������'HW�VND�WLOOlJJDV�DWW�GHWWD�NRQVWDWHUDQGH�VNUHYV�DY�1RUG�nU�������RFK�PHG�WDQNH
Sn�PHGLHODQGVNDSHWV�XWYHFNOLQJ�NDQ�PDQ�DQD�DWW�SROLWLNHU�lU�lQ�PHU�PHGLHWUlQDGH�LGDJ��nU
������+DQ�PHQDU�DWW�HQ�VlUVNLOW�YLNWLJW�XWYHFNOLQJVWHQGHQV�I|U�GUHYHWV�IUDPWLG�lU�GHQ
SURIHVVLRQHOOD�NRPPXQLNDWLRQHQV�XWYHFNOLQJ��LQQHIDWWDQGH�SURIHVVLRQDOLVHULQJ�RFK
NULVKDQWHULQJ��6WDQGDUGLVHUDGH�NULVKDQWHULQJVVWUDWHJLHU�RFK�PHGLHWUlQLQJ�KDU�YlJOHWW�SROLWLNHU
DWW�XQGYLND�EOnVYlGHU��RFK�GlUI|U�KDU�SROLWLNHU�XWYHFNODW�I|UPnJDQ�DWW�DYVW\UD�VNDQGDOHU��,�RFK
PHG�GHWWD�VNULYHU�1RUG��������DWW�PHGLHGUHYHQ�L�IUDPWLGHQ�NRPPHU�DWW�PLQVND��'HQQD
IRUVNQLQJ�NDQ�GLUHNW�NRSSODV�WLOO�SROLWLNHU�VRP�YDU�LQEODQGDGH�L�VNDQGDOHQ�VRP�.DOOD�IDNWD
DYVO|MDGH��RFK�DWW�GHQ�LQWH�ILFN�OLND�VWRUW�XSSVYLQJ�HIWHUVRP�SROLWLNHUQD�DQYlQGH�VLJ�DY�HWW�PHU
SURIHVVLRQHOOW�RFK�XWYHFNODW�VlWW�DWW�DYVW\UD�VNDQGDOHQ��)|UXWRP�GHQ�SURIHVVLRQHOOD
NRPPXQLNDWLRQHQV�XWYHFNOLQJ�KlYGDU�RFNVn�1RUG��������DWW�IUDPYl[WHQ�DY�LQWHUQHW�RFK
VRFLDOD�PHGLHU�SnYHUNDU�GH�PRGHUQD�PHGLHGUHYHQV�OLYVOlQJG�RFK�I|UHNRPVW��1\KHWHU�G|U�XW
VQDEEDUH�RFK�UHGDNWLRQHU�VWUlYDU�HIWHU�DWW�WLOOIUHGVVWlOOD�SXEOLNHQV�EHKRY�PHG�IlUVND�Q\KHWHU�
'HWWD�NDQ�RFNVn�YDUD�PHGYHUNDQGH�NUDIW�L�DWW 3DUWLHUQDV KHPOLJD�SHQJDU IUnQ������ILFN
PLQGUH�XSSPlUNVDPKHW�L�PHGLD�lQ 9DOVWXJHUHSRUWDJHW IUnQ������

$OOHUQ�RFK�3ROODFNV��������WHRUL�RP�IORFNGMXUVEHWHHQGH�JnU�DWW�NRSSOD�WLOO�GHQQD�VWXGLHV
UHVXOWDW��)ORFNGMXUVK\SRWHVHQ�LQQHElU�DWW�IOHUWDOHW�DNW|UHU�EHIlVWHU�VDPPD�nVLNW��VNDSDU
PDWHULDO�XWLIUnQ�GHQ�RFK�GlUHIWHU�VSULGHU�LQIRUPDWLRQHQ�YLGDUH��'HVVD�DNW|UHU�VNDSDU
JHPHQVDPW�HQ�RFK�VDPPD�YHUNOLJKHWVXSSIDWWQLQJ�DY�VNDQGDOHQ��RFK�GHQQD�XSSIDWWQLQJ
EHNUlIWDV�GHVWR�IOHU�DNW|UHU�VRP�I|OMHU�HIWHU�RFK�SURGXFHUDU�OLNQDQGH�PDWHULDO��$OOHUQ�	
3ROODFN���������cU������UDSSRUWHUDGH�VDPWOLJD�79�NDQDOHU�RP�8SSGUDJ�JUDQVNQLQJ��PHQ�nU
�����lU�GHW�IUlPVW�79��VRP�UDSSRUWHUDW�RP�.DOOD�IDNWDV�JUDQVNQLQJ��697��V�$NWXHOOW
QlPQGH�HQGDVW�JUDQVNQLQJHQ�L�HQ�VlQGQLQJ��'HW�JnU�DWW�VH�\WWHUOLJDUH�HQ�VNLOOQDG�L
UDSSRUWHULQJVRPInQJ�IUnQ�'DJHQV�1\KHWHUV�ZHEEWLGQLQJ������NRQWUD�������cU�����
SXEOLFHUDGH�GH����DUWLNODU��MlPI|UW�PHG�HQGDVW���DUWLNODU�nU������VRP�KDQGODU�RP 3DUWLHUQDV
KHPOLJD�SHQJDU��'HVVD�WYn�H[HPSHO�W\GHU�Sn�DWW�IORNGMXUVEHWHHQGHW YDU�PLQGUH�DYJ|UDQGH�QlU
GHW�NRP�WLOO�DWW�UDSSRUWHUD�RP�.DOOD�IDNWDV�JUDQVNQLQJ��'HWWD�NDQ�L�VLJ�YDUD�HQ�DQOHGQLQJ�WLOO
YDUI|U�GHQQD�JUDQVNQLQJ�I|OO�PHOODQ�VWRODUQD��PHGDQ�GHW�JnU�DWW�VH�HWW�W\GOLJDUH�RFK�VW|UUH
IORFNGMXUVEHWHHQGH�NULQJ�UDSSRUWHULQJHQ�DY�8SSGUDJ�JUDQVNQLQJ��2P�IOHU�PHGLHU�KDNDU�Sn
UDSSRUWHULQJHQ�RP�HQ�VNDQGDO��NDQ�GHW�L�VLQ�WXU�OHGD�WLOO�VW|UUH�VSULGQLQJ�RFK�VnOHGHV�NDQ�HQ
VNDQGDO�EOL�LQGUDJHQ�L�HWW�VWRUW�PHGLHGUHY�

5DVLVP�lU�QnJRW�VRP�GDJOLJHQ�lU�PHU�QlUYDUDQGH�I|U�IRON�Sn�LQGLYLGQLYn��PHGDQ�NRUUXSWLRQ
VlOODQ�EHU|U�IRON�L�YDUGDJHQ��,�RFK�PHG�GHWWD�NDQ�PDQ�VH�WLOO�DWW�IRON�YlOMHU�DWW�LQWH�WD�GHO�DY�HQ
Q\KHW�VRP�LQWH�EHU|U�SHUVRQHQ�L�YDUGDJHQ��)RUVNQLQJHQ�W\GHU�WLOO�DWW�NXQVNDSVNO\IWRUQD�|NDU
RFK�DWW�IRON�V|NHU�VLJ�WLOO�VnGDQD�Q\KHWHU�RFK�PHGLHU�VRP�GLVWULEXHUDU�PDWHULDO�VRP�VWlPPHU
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|YHUHQV�PHG�HQV�HJQD�YHUNOLJKHWVELOG��'HQQD�DQPlUNQLQJVYlUGD�XWYHFNOLQJ�VRP�|NDU�JODSSHW
PHOODQ�Q\KHWVLQWUHVVHUDGH�RFK�LFNH�Q\KHWVLQWUHVVHUDGH�SnYHUNDU�VnOHGHV�YLOND�VRP�WDU�GHO�DY
YLOND�Q\KHWHU��6WU|PElFN��'MHUI�3LHUUH��6KHKDWD���������0HG�GHWWD�UHVRQHPDQJ�NDQ�GHW�DQWDV
DWW�IRON�KDU�YDULW�PLQGUH�EHQlJQD�DWW�WD�GHO�DY 3DUWLHUQDV KHPOLJD�SHQJDU��HIWHUVRP�NRUUXSWLRQ
lU�PHU�NRPSOH[W�RFK�LQWH�EHU|U�GHP�GLUHNW�Sn�LQGLYLGQLYn�L�YDUGDJHQ��,�RFK�PHG�DWW
NXQVNDSVNO\IWRUQD�|NDGH�UHGDQ�nU������NDQ�PDQ�lYHQ�DUJXPHQWHUD�I|U�DWW�GH�|NDW�\WWHUOLJDUH
VHGDQ�GHVV��6nOHGHV�NDQ�GHWWD�YDUD�HQ�DQOHGQLQJ�WLOO�YDUI|U�.DOOD�IDNWDV�JUDQVNQLQJ�LQWH�InWW�HWW
OLND�VWRUW�UDSSRUWHULQJVRPInQJ�VRP 9DOVWXJHUHSRUWDJHW�

������0HGLDOLVHULQJ
9LG�VWXGLHU�DY�YDG�VRP�J|U�HQ�Q\KHW�DWWUDNWLY�KDU�YLQNOLQJVPHWRGHUQD�YLVDW�VLJ�YDUD�OLND
DNWXHOOD�QX�VRP�Gn��-X�IOHU�DY�YLQNOLQJVPHWRGHUQD�Q\KHWHQ�VWlPPHU�|YHUHQV�PHG��GHVWR
VWDUNDUH�RFK�PHU�VODJNUDIWLJ�DQWDV�Q\KHWHQ�YDUD��+HUQHV���������*HQRP�DWW�DSSOLFHUD�GHVVD
WHNQLNHU�Sn�LQQHKnOOHW�RFK�VWUXNWXUHQ�L 9DOVWXJHUHSRUWDJHW RFK 3DUWLHUQDV�KHPOLJD�SHQJDU�
NDQ�PDQ�XWOlVD�GLYHUVH�OLNKHWHU�RFK�VNLOOQDGHU��1HGDQ�I|OMHU�HQ�DQDO\V�DY�UHVSHNWLYH
JUDQVNQLQJ�XWLIUnQ�+HUQHV��������WHRUL�RP�PHGLDOLVHULQJ�

7LOOVSHWVQLQJ ± )|U�WLOOVSHWVQLQJ�NUlYV�DWW�PDQ�lU W\GOLJ��UDN�RFK�NRUWIDWWDG� ,�EnGH 3DUWLHUQDV
KHPOLJD�SHQJDU RFK 9DOVWXJHUHSRUWDJHW LQOHGHU�PDQ PHG�HQ�WLOOVSHWVDG�RFK�GUDPDWLVN
LQOHGQLQJ��GHWWD�JHQRP�DWW�YLVD�KlSQDGVYlFNDQGH�XWWDODQGHQ�VRP�InQJDV�Sn�GROG�NDPHUD�PHG
WLOOK|UDQGH�HIIHNWIXOO�PXVLN��, 3DUWLHUQDV�KHPOLJD SHQJDU IUnQJnU�PDQ�GRFN�GHW�PHU�UDND�RFK
VNDUSD�LQQHKnOOHW��RFK�|YHUJnU�WLOO�PHU�|YHUEOLFN��LQIRUPDWLRQ�RFK�EDNJUXQG��,�GHWWD�VNHGH
DYWDU�VSlQQLQJHQ��RFK�PDQ�OlPQDU�SODWV�I|U�LQQHKnOO�VRP�lU�PLQGUH�UHOHYDQW�RFK�PHU�OXGGLJW�
H[HPSHOYLV�KXU�SDUWLHUQD�YDONDPSDQMDU�Sn�VWDQ��'HWWD�VNLOMHU�VLJ�IUnQ 9DOVWXJHUHSRUWDJHW GlU
PDQ�YDOW�DWW�ERUWVH�IUnQ�LQIRUPDWLRQ�RFK�NRQWH[WXDOLVHULQJ��XWDQ�QlVWDQ�NRQVWDQW�IRNXVHUDU
DYVO|MDQGHW�DY�SROLWLNHU��1lU�DYVO|MDQGH�HIWHU�DYVO|MDQGH�E\WHU�DY�YDUDQGUD�XSSOHYV
GUDPDWXUJLQ�YDUD�L�VWlQGLJ�XSSWUDSSQLQJ��YLONHW�NDQ�XSSIDWWDV�VRP�HWW�WLOOVSHWVDW�LQQHKnOO�

)|UHQNOLQJ ±�, 3DUWLHUQDV�KHPOLJD�SHQJDU KDU�PDQ�WDJLW VLJ�DQ�HWW�PHU�LQYHFNODW�lPQH��VnVRP
SROLWLN�RFK�NRUUXSWLRQVODJDU�YLONHW�NUlYHU�I|UHQNOLQJ�RFK�PHU�I|UNODULQJDU�I|U�DWW�WLWWDUHQ�VND
NXQQD�I|UVWn��([HPSHOYLV�DQYlQGHV�EHJUHSSHW�EXOYDQ��VRP�lYHQ�KDGH�VWRU�EHW\GHOVH�L�VLWW
VDPPDQKDQJ��PHQ�VRP�DOGULJ�I|UNODUDGHV�RUGHQWOLJW��5LVNHQ�PHG�GHWWD�EOLU�DWW�WLWWDUHQ
XSSOHYHU�DWW�GH�LQWH�I|UVWnU�NRQWH[WHQ��RFK�VnOHGHV�WDSSDU�LQWUHVVHW��'HWWD�VNLOMHU�VLJ�IUnQ
9DOVWXJHUHSRUWDJHW VRP�EHKDQGODU�lPQHW�UDVLVP��5DVLVP lU�QnJRW�VRP�JHPHQH�PDQ�lU�PHU
EHNDQW�PHG��RFK�VRP�P|MOLJHQ�I|UNODUDU�VLJ�VMlOYW��'HW�EOLU�DOOWVn�HQNODUH�I|U�WLWWDUHQ�DWW�I|UVWn
YDG�JUDQVNQLQJHQ�KDU�I|U�LQQHE|UG��RFK�MRXUQDOLVWHUQD�EHK|YHU�LQWH�OlJJD�OLND�P\FNHW�IRNXV
Sn�DWW�I|UNODUD�RFK�SUHVHQWHUD�WLOOK|UDQGH�LQIRUPDWLRQ�

)|UHQNOLQJ�NDQ�RFNVn�KD�PHG�IRUPHQ�DWW�J|UD��GHW�YLOO�VlJD�KXU�PDQ�nWHUJHU�HQ�Q\KHW��,
9DOVWXJHUHSRUWDJHW DQYlQGH�PDQ�VLJ�DY�HWW�DYVNDODW RFK�W\GOLJW�XSSOlJJ�GlU�PDQ�NRUVNOLSSWH
PHOODQ�XWWDODQGH�RFK�XWIUnJQLQJ�DY�VDPPD�SROLWLNHU��$YVO|MDQGHQ�DYO|VWH�YDUDQGUD��RFK
WLWWDUHQ�EHK|YHU�LQWH�KnOOD�RUGQLQJ�Sn�HQ�RXSSNODUDG�KDQGOLQJ��,�.DOOD�IDNWDV�JUDQVNQLQJ�YDOGH
PDQ�GlUHPRW�DWW�Yl[OD�PHOODQ�SHUVRQHU�RFK�KRSSD�L�KDQGOLQJHQ��RFK�GlUPHG�EOLU�KDQGOLQJHQ
PLQGUH�I|UHQNODG�
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3RODULVHULQJ�RFK�NRQIOLNW ± , 9DOVWXJHUHSRUWDJHW XWWU\FNHU�VLJ�SROLWLNHU�UDVLVWLVNW�L�YDOVWXJRU�
(IWHU�DWW�SROLWLNHUQD�XWWU\FNW�VLQD�nVLNWHU�NOLSSV�GHW�GLUHNW�WLOO�DWW�YHGHUE|UDQGH�XWWU\FNHU�HQ
PRWVDWW�nVLNW�QlU�GH�YHW�DWW�GH�EOLU�LQWHUYMXDGH�IUDPI|U�HQ�NDPHUD��$WW�SROLWLNHUQD�VlJHU�HQ�VDN
EDNRP�NXOLVVHUQD�RFK�HQ�DQQDQ�IUDPI|U�PHGLD�lU�L�VLJ�HQ�W\GOLJ�NRQIOLNW��'H�NRUVNOLSSV
PHOODQ�VLQD�SRODULVHUDGH�XWWDODQGHQ�RFK�KDPQDU�GlUI|U�L�NRQIOLNW�PHG�VLQD�HJQD�XWWDODQGHQ�

1lU�SROLWLNHUQD�XWWDODGH�VLJ�UDVLVWLVNW�L�YDOVWXJRUQD�NDQ�GHW�VHV�VRP�DWW�GH�EU\WHU�PRW�QRUPHQ
RFK�GHUDV�PRUDO�LIUnJDVlWWV��'HWWD�lU�HQ�W\GOLJ�NRQIOLNW�L�VLJ��GlU�PHGLHUQD�RFK�GlUHIWHU
RIIHQWOLJKHWHQ�WDU�XWWU\FN�L�VNDQGDOHQ��$OOHUQ�HW�DO��������

.RQIOLNWHQ�L�.DOOD�IDNWDV�UHSRUWDJH�OLNQDU�L�PnQJD�DYVHHQGHQ�NRQIOLNWHQ�L�8SSGUDJ
JUDQVNQLQJV�UHSRUWDJH��7LWWDUQD�InU�nWHULJHQ�VH�ODQGHWV�SROLWLNHU�SnWDOD�KXU�YLNWLJ�³ODJHQ�RP
LQV\Q�L�ILQDQVLHULQJ�DY�SDUWLHU´�lU�IUDPI|U�NDPHUDQ��PHGDQ�GH�I|UV|NHU�NULQJJn�ODJHQ�QlU�GH
WURU�VLJ�YDUD�L�HWW�SULYDW�VDPPDQKDQJ��6DPWLGLJW�VRP�NRQIOLNWHQ�L�YLVVD�DVSHNWHU�lU�W\GOLJ�
EHU|U�JUDQVNQLQJHQ�HWW�lPQH�VRP�NDQ�YDUD�VYnUW�DWW�I|UVWn��.RUUXSWLRQ�lU�LQWH�OLND�SnWDJOLJW
HOOHU�NlQVOLJW�L�VLJ��GHOV�I|U�DWW�6YHULJH�lU�HWW�ODQG�GlU�NRUUXSWLRQ�I|UHNRPPHU�VlOODQ��0HG
GHWWD�NDQ�PDQ�DUJXPHQWHUD�I|U�DWW�QnJRW�Vn�SDVV�QRUPEU\WDQGH�ERUGH�VNDSD�VW|UUH
NlQVORUHDNWLRQHU�RFK�VWLFND�XW�PHU��'lUHPRW�SnYHUNDU�GHW�LQWH�PHGERUJDUH�Sn�HQ�LQGLYLGQLYn�L
YDUGDJVOLYHW��WLOO�VNLOOQDG�IUnQ�UDVLVP��VRP�lU�HWW�SRODULVHUDW�lPQH�L�GHW�VYHQVND�VDPKlOOHW�
6NDQGDOHU�VRP�VQDUDUH�KDQGODU�RP�GHQ�PRUDOLVND�DVSHNWHQ�DY�HQ�KlQGHOVH�WHQGHUDU�DWW�|ND
DQJHOlJHQKHWHQ�DY�UDSSRUWHULQJ��'HW�lU�DOOWVn�PHU�GHW�RDFFHSWDEOD�EHWHHQGHW�RFK�GHQ
SHUVRQOLJD�NDUDNWlUHQ�KRV�SROLWLNHUQ�VRP�JHQHUHUDU�PHGLHGUHY��PHU�lQ�VNDQGDOHQV�IDNWLVND
LQQHKnOO��([HPSHOYLV�lU�GHW�RYDQOLJDUH�DWW�HNRQRPLEURWW�VRP�SROLWLNHU�EHJnWW�VWnU�L�FHQWUXP
RFK�EORVVDU�XSS��LVWlOOHW�OlJJV�IRNXV�Sn�GHUDV�QRUPEU\WDQGH�EHWHHQGH��$OOHUQ�HW�DO����������,
GHWWD�IDOO�EOLU�NRQIOLNWHQ�RFK�GHQ�PRUDOLVND�DVSHNWHQ�W\GOLJDUH�L�9DOVWXJHUHSRUWDJHW�lQ�L
3DUWLHUQDV�KHPOLJD�SHQJDU� VRP�EHU|U�HWW�HNRQRPLEURWW�

'H�SRODULVHUDGH�nVLNWHUQD�InU�RFNVn�EHP|WDV�Sn�HWW�DQQDW�VlWW�L�.DOOD�IDNWD�lQ�KXU�GH�EHP|WV�L
8SSGUDJ�JUDQVNQLQJ��, 3DUWLHUQDV�KHPOLJD�SHQJDU VWlOOV PDMRULWHWHQ�DY�SROLWLNHUQD�WLOO�VYDUV
|YHU�WHOHIRQ��0HG�GHWWD�NDQ�SROLWLNHUQD�OlWWDUH�YlOMD�RP�GH�YLOO�EHVYDUD�IUnJRUQD��HOOHU�OlJJD
Sn�WHOHIRQHQ��DOWHUQDWLYW�VYDUD�Sn�VPV�HOOHU�PHMO��'HQQD�W\S�DY�XWIUnJQLQJ�VSHJODU�LQWH
NRQIOLNWHQ�Sn�VDPPD�VlWW�VRP�QlU�SROLWLNHU�VWlOOV�WLOO�VYDUV�|JD�PRW�|JD�

,QWHQVLILHULQJ ± *HQRP�KHOD�JUDQVNQLQJHQ�I|OMHU 9DOVWXJHUHSRUWDJHW VDPPD�GUDPDWXUJL�
7LWWDUHQ�NDVWDV�GLUHNW�LQ�L�UDVLVPHQ�L�YDOVWXJRUQD�RFK�InU�EHYLWWQD�HQ�NRQVWDQW�XSSWUDSSQLQJ�
'HW�I|UHNRPPHU�DOOW�IOHU�KlSQDGVYlFNDQGH�XWWDODQGHQ�IUnQ�SROLWLNHU��RFK�GHW�HQD�XWWDODQGHW
W\FNV�YDUD�YlUUH�lQ�GHW�DQGUD��'HWWD�J|U�DWW�KHOD�KDQGOLQJHQ�JHQRP�UHSRUWDJHW�lU�LQWHQVLILHUDW�

9DOVWXJHUHSRUWDJHW XSSOHYV�YDUD�KlSQDGVYlFNDQGH��PHGDQ 3DUWLHUQDV�KHPOLJD�SHQJDU VNDSDU
PHU�VSlQQLQJ�RFK�GUDPDWLN��'HQ�VLVWQlPQGD�I|OMHU�HQ�GUDPDWXUJL�VRP�OLNQDU�XWIRUPQLQJHQ�DY
HQ�ILOP��6SlQQLQJHQ�JnU�L�YnJRU�RFK�EU\WV�DY�PHG�OXJQDUH�VHNYHQVHU��YLONHW�OHGHU�WLOO�DWW�.DOOD
IDNWDV�JUDQVNQLQJ�LQWH�XSSOHYV�OLND�LQWHQVLY�

.RQNUHWLVHULQJ ± .DOOD�IDNWD�EHKDQGODU�NRUUXSWLRQ� YLONHW�lU�HWW�lPQH�VRP�lU�PLQGUH
QlUYDUDQGH�L�GHQ�VYHQVND�VDPKlOOVGHEDWWHQ��WLOO�VNLOOQDG�IUnQ�UDVLVP��'HW�lU�P|MOLJHQ�VYnUDUH
DWW�UHODWHUD�NRUUXSWLRQ�lQ�UDVLVP��RFK�GlUI|U�NUlYV�W\GOLJ�NRQNUHWLVHULQJ�I|U�SXEOLNHQ��7URWV
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GHWWD�KDU�.DOOD�IDNWD�O\FNDWV�J|UD�UHSRUWDJHW�EHJULSOLJW��PHQ�XWHOlPQDU�DWW�NRQNUHWLVHUD�YLVVD
EHJUHSS��H[HPSHOYLV�VRP�WLGLJDUH�QlPQW��RUGHW�EXOYDQ�

9DOVWXJHUHSRUWDJHW KDQWHUDGH�lPQHW�UDVLVP��YLONHW PDQ�NDQ�SnVWn�YDUD�HWW�lPQH�VRP�lU
WLOOUlFNOLJW�NRQNUHW�RFK�DWW�GHW�GlUPHG�LQWH�EHK|YHU�NRQNUHWLVHUDV��c�DQGUD�VLGDQ�lU�UDVLVP
LGHRORJLNQXWHW��RFK�PlQQLVNRU�PHG�IUlPOLQJVILHQWOLJD�nVLNWHU�HOOHU�VRP�V\PSDWLVHUDU�PHG
GHWWD�NDQVNH�LQWH�HQV�EHQlPQHU�GHVVD�nVLNWHU�VRP�³UDVLVP´��'lUPHG�NDQ�GHW�YDUD�VYnUW�DWW
VlWWD�VLJ�LQ�L�YDG�GHW�lU�VRP�VlJV�VRP�lU�Vn�IHO��(Q�NRQNUHW�GHILQLWLRQ�DY�YDG�UDVLVP�LQQHElU
RFK�YDUW�GHW�KDU�VLWW�XUVSUXQJ�KDGH�GlUPHG�NXQQDW�VWlUND�8SSGUDJ�JUDQVNQLQJV�NRQNUHWLVHULQJ
RFK�PLQVNDW�ULVNHQ�I|U�SHUVRQOLJ�WRONQLQJ�DY�lPQHW�

3HUVRQLILHULQJ ± )n�VDNHU�LQWUHVVHUDU�PlQQLVNRU�Vn P\FNHW�VRP�DQGUD�PlQQLVNRU��RFK�QlU�HQ
Q\KHWVKlQGHOVH�NDQ�NRSSODV�WLOO�HQ�HOOHU�IOHUD�SHUVRQHU�WHQGHUDU�GHQ�DWW�In�VW|UUH
JHQRPVODJVNUDIW��5HGDQ�YLG�lPQHQD�VRP�GH�WYn�UHSRUWDJHQ�EHKDQGODU�NDQ�PDQ�GUD�VOXWVDWVHQ
DWW�UDVLVP�NRPPHU�DWW�YlFND�PHU�NlQVORU��5DVLVP�EHU|U�DQGUD�PlQQLVNRU�RFK�SnYHUNDU�DQGUD
PlQQLVNRU��RFK�GlUI|U�EOLU�SHUVRQLILHULQJVIDNWRUQ�K|J�L 9DOVWXJHUHSRUWDJHW� (Q�DQQDQ�YLNWLJ
IDNWRU�JlOODQGH�SHUVRQLILHULQJ�lU�DWW�L 9DOVWXJHUHSRUWDJHW ILFN�WLWWDUHQ�EHYLWWQD�VDPWOLJD
DQVYDUVXWNUlYDQGH�LQWHUYMXHU�PHG�SROLWLNHU�|JD�PRW�|JD��PHGDQ�L 3DUWLHUQDV�KHPOLJD�SHQJDU
VNHGGH�GH�KXYXGVDNOLJHQ�|YHU�WHOHIRQ�HOOHU�PHMO�

.DOOD�IDNWD�EHKDQGODU�HWW�lPQH�VRP�lU�VYnUDUH�DWW�SHUVRQLILHUD��.RUUXSWLRQ�RFK�ODJDU�lU�LQWH
OLND�OHYDQGH��XWDQ�lU�PHU�DEVWUDNWD��'lUI|U�WHQGHUDU�VnGDQD�lPQHQ�LQWH�YlFND�OLND�VWRUD
NlQVORU��3ROLWLVND�VNDQGDOHU�lU�RIWD�SHUVRQIRNXVHUDGH�RFK�OlJJHU�YLNW�YLG�HQ�HQVNLOG�SROLWLNHUV
KDQGOLQJ�VQDUDUH�lQ�HWW�KHOD�SDUWLHWV�VQHGVWHJ��(Q�VNDQGDO�RP�NRUUXSWLRQ�InU�VlOODQ�HWW�VWRUW
LQWUHVVH�IUnQ�ODQGHWV�PHGERUJDUH��WURWV�DWW�PHGLHUQD�GULYHU�VNDQGDOHQ�IUDPnW��'HWWD�EHURU
VDQQROLNW�Sn�DWW�GHW�lU�VYnUDUH�DWW�SHUVRQLILHUD�HWW�lPQH�VRP�NRUUXSWLRQ��7XPEHU�	�:DLVERUG�
����D���9LGDUH�lU�GHW�PHU�O|QVDPW�DWW�SURGXFHUD�RFK�GULYD�VNDQGDOHU�PHG�HWW�SHUVRQLILHUDW
IRNXV��ULNWDW�PRW�HQVNLOGD�SROLWLNHU��'HVVD�W\SHU�DY�VNDQGDOHU��LQQHIDWWDU�HQ�OlWWEHJULSOLJKHW
RFK�HQJDJHUDU�PnQJD��PHQ�GHQQD�W\S�DY�MRXUQDOLVWLN�lU�RFNVn�ELOOLJ�DWW�SURGXFHUD�YLONHW�L�VLQ
WXU�J\QQDU�UHGDNWLRQHUQD��0HU�NRPSOLFHUDGH�lPQHQ�VRP�EHKDQGODU�VWUXNWXUHOOD�SUREOHP
VDNQDU�GHQ�OnJD�DEVWUDNWLRQVQLYnQ�RFK�GHQ�W\GOLJD�SHUVRQLILHULQJHQ��YLONHW�LQQHElU�HQ�PHU
NRVWVDP�SURGXNWLRQ��'H�NRPSOH[D�SROLWLVND�VNDQGDOHUQD�UHVXOWHUDU�PHU�VlOODQ�L�VWRU
XSSPlUNVDPKHW��WLOO�VNLOOQDG�IUnQ�SHUVRQIRNXVHUDGH�VNDQGDOHU��3ROODFN��������
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��6OXWVDWVHU

����6OXWVDWVHU�NRSSODW�WLOO�IUnJHVWlOOQLQJDUQD
,�GHWWD�DYVQLWW�NRPPHU�YL�DWW�PHU�NRUWIDWWDW�UHGRJ|UD�I|U�GH�KXYXGVDNOLJD�UHVXOWDWHQ�RFK
VOXWVDWVHUQD��6WXGLHQV�V\IWH�KDU�YDULW�DWW�MlPI|UD�UDSSRUWHULQJVRPInQJHW�JlOODQGH
9DOVWXJHUHSRUWDJHW�RFK�3DUWLHUQDV�KHPOLJD�SHQJDU��VDPW�DQDO\VHUD�GH�IDNWRUHU�WLOO�YDUI|U
UDSSRUWHULQJHQ�VNLOMHU�VLJ�nW��9lUW�DWW�QRWHUD�lU�DWW�GHQ�WUHGMH�IUnJHVWlOOQLQJHQ�HQGDVW
UHGRYLVDU�WlQNEDUD�I|UNODULQJDU�WLOO�GH�VNLOOQDGHU�VRP�XSSPlUNVDPPDWV��0HG�KMlOS�DY�GHQ
NYDQWLWDWLYD�LQQHKnOOVDQDO\V�KDU�YL�NRPPLW�IUDP�WLOO�I|OMDQGH�VOXWVDWVHU�

)UnJHVWlOOQLQJ����.DQ�GH�EnGD�SROLWLVND�VNDQGDOHUQD�UlNQDV�VRP�GUHY"
8WHIWHU�GHW�WHRUHWLVND�UDPYHUN�YL�XWJnWW�LIUnQ�L�GHQQD�VWXGLH�NDQ�YL�IDVWVOn�DWW�GH�EnGD
VNDQGDOHUQD�NDQ�UlNQDV�VRP�PHGLHGUHY��%nGD�JUDQVNQLQJDUQD�XSSI\OOHU�NUDYHQ�DWW�KD
UDSSRUWHUDWV�RP�L�PLQVW�IHP�GDJDU�L�VWUlFN�DY�PLQVW�WYn�VWRUD�PHGLHU��'H�KDU�lYHQ�UDSSRUWHUDWV
RP�Sn�HWW�RPIDWWDQGH�YLV�PHG�HQ�NULWLVN�YLQNHO��'lUHPRW��RP�YL�HQGDVW�KDGH�XWJnWW�IUnQ
XUVSUXQJVNULWHULHW�VRP�V\IWDGH�WLOO�DWW�WYn�VWRUD�WLGQLQJDU�VNXOOH�UDSSRUWHUD�L�PLQVW�IHP�GDJDU�L
VWUlFN�RP�VNDQGDOHQ��VNXOOH�LQWH 3DUWLHUQDV�KHPOLJD SHQJDU NXQQD�UlNQDV�VRP�HWW�GUHY�
6DPPDQIDWWQLQJVYLV��NDQ�PDQ�XWLIUnQ�GHQQD�VWXGLH�IDVWVOn�DWW�EnGH 9DOVWXJHUHSRUWDJHW RFK
3DUWLHUQDV�KHPOLJD�SHQJDU NDQ�UlNQDV�VRP�PHGLHGUHY�

)UnJHVWlOOQLQJ����9DG�ILQQV�GHW�I|U�OLNKHWHU�RFK�VNLOOQDGHU�L�RPInQJ�DY�UDSSRUWHULQJ
JlOODQGH�GH�WYn�SROLWLVND�JUDQVNQLQJDUQD�L�SUHVV��UDGLR�RFK�79"
2PInQJHW�L�UDSSRUWHULQJHQ�DY�EnGD�JUDQVNQLQJDUQD�lU�VQDUOLNW�L�79��RFK�UDGLRQ\KHWHUQD�
'RFN�ILQQV�GHW�HQ�EHW\GOLJ�VNLOOQDG�L�YLOND�Q\KHWVUHGDNWLRQHU�VRP�YDULW�LQEODQGDGH�L
UDSSRUWHULQJHQ��L�IUlPVW�79��Q\KHWHUQD��VDPW�KXU�I|UGHOQLQJHQ�DY�UDSSRUWHULQJHQ�VnJ�XW�XQGHU
YHFNDQ��cU������UDSSRUWHUDGH�VDPWOLJD�PHGLHU�RP�VNDQGDOHQ�IOHUWDOHW�JnQJHU�XQGHU�KHOD
YHFNDQ��PHGDQ�nU������VWRG�79��QlVWDQ�HQVNLOW�I|U�YHFNDQV�UDSSRUWHULQJ�RP�VNDQGDOHQ��'HW
lU�IUDPI|UDOOW�JlOODQGH�WLGQLQJDUV�UDSSRUWHULQJDU�VRP�VNLOMHU�VLJ�L�VLWW�UDSSRUWHULQJVRPInQJ�
'HQ�PHVW�PDUNDQWD�VNLOOQDGHQ�V\QV�L�DWW�GHQ�WU\FNWD�WLGQLQJHQV�UDSSRUWHULQJ�KDU�PLQVNDW�
QnJRW�VRP�NDQ�YDUD�WLOO�I|OMG�DY�GHW�GLJLWDOLVHUDGH�PHGLHODQGVNDSHW��'lUHPRW�JnU�GHW�lYHQ�DWW
VH�DWW�UDSSRUWHULQJHQ�L�ZHEEWLGQLQJHQ�RFNVn�PLQVNDW�PHOODQ�nUHQ��,�WLGQLQJDUQD�UDSSRUWHUDGHV
GHW�RP 9DOVWXJHUHSRUWDJHW ���JnQJHU�XQGHU�GHQ�YDOGD YHFNDQ��MlPI|UW�PHG����UDSSRUWHULQJDU
RP 3DUWLHUQDV�KHPOLJD�SHQJDU ������7RWDOW�VHWW�UDSSRUWHUDGHV GHW�RP�8SSGUDJ�JUDQVNQLQJV
UHSRUWDJH�����JnQJHU��RFK�.DOOD�IDNWDV�UHSRUWDJH����JnQJHU��'HWWD�lU�HQ�W\GOLJ�VNLOOQDG�VRP
W\GHU�Sn�DWW�GHW�UDSSRUWHUDGHV�PHU�RP 9DOVWXJHUHSRUWDJHW� 7LOO�V\QHV�NDQ�PDQ�GUD�VOXWVDWVHQ
DWW�GHW�lU�WLGQLQJDUQD�VRP�IUlPVW�GULYLW�GHVVD�GUHY�IUDPnW�

)UnJHVWlOOQLQJ����9LOND�IDNWRUHU�NDQ�WlQNDV�OLJJD�WLOO�JUXQG�I|U�GH�ROLND�VNDQGDOHUQDV
UDSSRUWHULQJVRPInQJ�L�SUHVV��UDGLR�RFK�79"
,�VWRUD�GUDJ�NDQ�YL�VlJD�DWW�GHW�Q\D�PHGLHNOLPDWHW��PHG�HWW�VQDEEW�IO|GH��HJQD�Q\KHWHU�RFK
NRQNXUUHQVNUDIWLJKHWHQ�NDQ�KD�KDIW�VWRU�LQYHUNDQ�L�DWW 3DUWLHUQDV�KHPOLJD�SHQJDU KDU�IDOOLW
PHOODQ�VWRODUQD��,GDJ�ILQQV�HWW�EHW\GOLJW�EUHGDUH�XUYDO�DY�PHGLHU�RFK�PlQQLVNRU�lU�DOOW�PHU
EHQlJQD�DWW�YlOMD�DWW�NRQVXPHUD�XWLIUnQ�LQWUHVVH�
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8WLIUnQ�GHW�WHRUHWLVND�UDPYHUNHW�RFK�PHGLDOLVHULQJ��NDQ�PDQ�DQWD�DWW�GHW�YDU�HQNODUH�DWW
I|UPHGOD�HWW�UHSRUWDJH�RP�UDVLVP�lQ�NRUUXSWLRQ�WLOO�SXEOLNHQ��'HOYLV�I|U�DWW�UDVLVP�VRP�lPQH
OLJJHU�QlUPDUH�IRON�WLOO�YDUGDJV��RFK�GHOV�I|U�DWW�GHW�IDQQV�W\GOLJDUH�ERYDU�L�GUDPDW�L
9DOVWXJHUHSRUWDJHW� 3DUWLHUQDV�KHPOLJD�SHQJDU lU�LQWH OLND�SHUVRQLILHUDW�RFK�VDNQDU�HQ
W\GOLJDUH�V\QGDERFN�DWW�NXQQD�SHND�XW��'HWWD�L�VLJ��OHGHU�WLOO�DWW�GHW�EOLU�VYnUDUH�I|U�PHGLHUQD
DWW�IUDPI|UD�VNDQGDOHQ�WLOO�GHW�VYHQVND�IRONHW��9LGDUH�NDQ�GHW�DQWDV�DWW�GHQ�HNRQRPLVND
YLQVWIDNWRUQ�NDQ�YDUD�HQ�DQOHGQLQJ�WLOO�VNLOOQDGHQ�L�UDSSRUWHULQJVRPInQJHW��6NDQGDOHU�PHG�HWW
SHUVRQIRNXV�lU�ELOOLJDUH�MRXUQDOLVWLN�DWW�SURGXFHUD��WLOOVNLOOQDG�IUnQ�VnGDQ�VRP�H[HPSHOYLV
KDQGODU�RP�NRUUXSWLRQ��VRP�lU�HWW�PHU�VYnUEHKDQGODW�lPQH��0lUNHU�UHGDNWLRQHU�DWW�Q\KHWHU
JnU�GnOLJW��GHW�YLOO�VlJD�InU�In�LQWHUDNWLRQHU��WHQGHUDU�PDQ�DWW�Jn�YLGDUH�PHG�DQGUD�Q\KHWHU�
6DPPDQIDWWQLQJVYLV��JnU�GHW�DWW�VH�IOHUWDOHW�HYHQWXHOOD�IDNWRUHU�WLOO�YDUI|U�GHQ�HQD�VNDQGDOHQ
EOHY�PHU�XSSPlUNVDPPDG�DY�PHGLHUQD�lQ�GHQ�DQGUD��'RFN�JnU�GHW�LQWH�DWW�KHOW�VlNHUW�VOn�IDVW
YDG�VRP�SnYHUNDW�RFK�KXU�P\FNHW�GHW�SnYHUNDW�
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���6OXWGLVNXVVLRQ
'HQQD�VWXGLH�KDU�NRPPLW�IUDP�WLOO�DWW�EnGD�VNDQGDOHUQD�NDQ�VHV�VRP�PHGLHGUHY��VDPW�DWW�GHW
ILQQV�W\GOLJD�VNLOOQDGHU�L�UDSSRUWHULQJVRPInQJHW��9L�KDU�JMRUW�HQ�JHQRPJnHQGH�DQDO\V�DY�GH
VW|UVWD�ULNVWlFNDQGH�WLGQLQJDUQD�VDPW�79��RFK�UDGLRNDQDOHUQD��0HG�GHWWD�NDQ�GHW�DQWDV�DWW�YL
KDU�WlFNW�HQ�VWRU�GHO�DY�GHQ�UDSSRUWHULQJ�VRP�I|UHNRP�RP�VNDQGDOHUQD�XQGHU�GH�XWYDOGD
YHFNRUQD��'lUHPRW�NDQ�YL�LQWH�XWHVOXWD�DWW�YLVV�UDSSRUWHULQJ�KDU�XWHEOLYLW�XU�VWXGLHQ��RFK�YL
NDQ�KHOOHU�LQWH�I|UD�HWW�UHVRQHPDQJ�NULQJ�KXU�ORNDOD�PHGLHU�KDU�UDSSRUWHUDW��(IWHUVRP�YL�KDU
JMRUW�HQ�GMXSJnHQGH�RFK�KHOWlFNDQGH�DQDO\V�DY�UDSSRUWHULQJHQ�Vn�lU�GHW�WlQNEDUW�DWW�GH�UHVXOWDW
RFK�P|QVWHU�YL�KDU�LGHQWLILHUDW�RFNVn�NDQ�DSSOLFHUDV�Sn�OLNQDQGH�IDOO��9LGDUH�KDU�YL�NXQQDW
W\GD�WlQNEDUD�IDNWRUHU�WLOO�YDUI|U�UDSSRUWHULQJVRPInQJHW�VNLOMHU�VLJ�nW�JlOODQGH�GH�WYn
VNDQGDOHUQD�

9nUD�VOXWVDWVHU�VWlPPHU�YlO�|YHUHQV�PHG�GHQ�WLGLJDUH�IRUVNQLQJ�VRP�YL�KDU�WDJLW�GHO�DY�
H[HPSHOYLV�JlOODQGH�KXU�PHGLHGUHY�GULYV�IUDPnW�RFK�YLOND�IDNWRUHU�VRP�OLJJHU�EDNRP�GHWWD�
6OXWOLJHQ�KDU�YnUD�WUH�IUnJHVWlOOQLQJDU�VNDSDW�HQ�W\GOLJ�ELOG�DY�KXU�P\FNHW�GHW�UDSSRUWHUDWV�RP
VNDQGDOHUQD��VDPW�YDG�VRP�NDQ�KD�SnYHUNDW�XWIDOOHQ��5HVXOWDWHW�KDU�ODQGDW�L�DWW�EnGD
VNDQGDOHUQD� 9DOVWXJHUHSRUWDJHW �697��������RFK 3DUWLHUQDV KHPOLJD�SHQJDU �79��������
NDQ�UlNQDV�VRP�PHGLHGUHY��PHQ�DWW�GHW�ILQQV�VNLOOQDGHU�L�UDSSRUWHULQJVRPInQJHW�RP�GHVVD�
'HWWD�UHVXOWDW�VWlPPHU�|YHUHQV�PHG�XSSVDWVHQV�XUVSUXQJOLJD�K\SRWHV��DWW�VNDQGDOHU�LGDJ�LQWH
KDU�HQ�OLND�OnQJ�OLYVOlQJG�VRP�I|UU�

8QGHU�VWXGLHQV�JnQJ�KDU�YL�I|UW�HQ�GLVNXVVLRQ�NULQJ�KXU�UHVXOWDWHW�NDQ�VSHJOD�YHUNOLJKHWHQ�Sn
UHGDNWLRQHUQD��9L�DQVHU�GHW�YDUD�DQPlUNQLQJVYlUW�DWW�UHGDNWLRQHU�LGDJ�W\FNV�IUlPMD�VLQD�HJQD
Q\KHWHU�RFK�LQWUHVVHQ�I|UH�YDG�VRP�lU�YLNWLJW�I|U�SXEOLNHQ��(WW�H[HPSHO�Sn�GHWWD�lU�DWW�697�
5DSSRUW�YDOGH�DWW�LQWH�UDSSRUWHUD�RP 3DUWLHUQDV�KHPOLJD SHQJDU |YHU�KXYXG�WDJHW��1\KHWHU
VRP�ERUGH�In�VWRU�XSSPlUNVDPKHW��VRP�L�IDOOHW�PHG 3DUWLHUQDV�KHPOLJD�SHQJDU��W\FNV
ERUWSULRULWHUDV�I|U�DQQDW��RFK�GlUPHG�ULVNHUDU�MRXUQDOLVWLNHQ�DWW�GHOYLV�PLVVO\FNDV�PHG�VLWW
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