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� 8QLYHUVLGDGH� GH� 6mR�3DXOR� � (VFROD� GH�(QJHQKDULD� GH� 6mR�&DUORV��$YHQLGD�7UDEDOKDGRU� 6mR�
FDUOHQVH������&(3�������������6mR�&DUORV��63
� (PEUDSD�,QVWUXPHQWDomR��5XD ;9�GH�QRYHPEUR��������&(3������������6mR�&DUORV��63
��8QLYHUVLGDGH�GH�6mR�3DXOR�� (VFROD�6XSHULRU�GH�$JULFXOWXUD�³/XL]�GH�4XHLUR]´��$Y��3iGXD�'LDV��
$JURQRPLD��&(3�������������3LUDFLFDED��63
�$XWRU�FRUUHVSRQGHQWH��H�PDLO��FKLHQOW#XQLRQHEG�FRP�EU

5HVXPR� 2�VROR�QR�PHLR�DPELHQWH�p�XP�VLVWHPD�DEHUWR�H�FRPSOH[R��TXH�p�D�EDVH�GD�SURGXomR�GH�
DOLPHQWRV�H�VXSRUWH�j�YLGD� 2�PDQHMR�H�XVR�DWXDLV�GHVVH�UHFXUVR�HVWmR�HP�FRQGLo}HV�FUtWLFDV�SDUD�R�
GHVHQYROYLPHQWR� VXVWHQWiYHO� FRPSOH[LGDGH� GD� HVWUXWXUD� GR� VROR� p� FRQVWDQWHPHQWH�PRGLILFDGD�
SRU� GLIHUHQWHV� SUiWLFDV� GH� PDQHMRV�� Do}HV� DQWUySLFDV�� Do}HV� SOXYLRPpWULFDV�� OL[LYLDomR� GRV�
QXWULHQWHV��VDOLQL]DomR��GHQWUH�RXWUDV��$V�WpFQLFDV�XVDGDV�SDUD�D� UHFXSHUDomR�GRV�VRORV�GHJUDGDGRV�
VmR�WDPEpP�FRPSOH[DV�H�SRU�VXD�YH]�SUHFLVDP�GH�LQGLFDGRUHV�QD�DYDOLDomR�GDV�iUHDV�HP�SURFHVVR�
GH�UHFXSHUDomR��$VVLP��R�REMHWLYR�GHVVH�WUDEDOKR�IRL�DSUHVHQWDU�XPD�IHUUDPHQWD�PDWHPiWLFD�EDVHDGD�
QD�WpFQLFD�PXOWLIUDFWDO�FRPR�XP�LQGLFDGRU�SDUD�D�DYDOLDomR�GH�XP�VROR�VXEPHWLGR�D�VHLV�GLIHUHQWHV�
WLSRV� GH�PDQHMR��$� DQiOLVH�PXOWLIUDFWDO� HP� �'� IRL� DSOLFDGR� HP� DPRVWUDV� GH�PLFURWRPRJUDILD� GH�
UDLRV�[�GH�XP�VROR�VXEPHWLGR�DRV�VHLV�WLSRV�GH�PDQHMR��VROR�GH�PDWD�QDWLYD��07���VROR�GHJUDGDGR�
�6'��� VROR� HP� UHFXSHUDomR� �(5��� VROR� GH� SDVWDJHP� GHJUDGDGD� �3'��� VROR� GH� SDVWDJHP� HP�
UHFXSHUDomR��35��H�VROR�UHFXSHUDGR��65���$�FDUDFWHUL]DomR�GRV�GLIHUHQWHV�PDQHMRV� IRL�FODUDPHQWH�
GLVWLQJXLGD� SHOD� WpFQLFD� GH� DQiOLVH� PXOWLIUDFWDO�� DSUHVHQWDQGR�VH� FRPR� XPD� IHUUDPHQWD� PXLWR�
UREXVWD�QD�FDUDFWHUL]DomR��LQGLFDGRU�GH�PDQHMR�H�UHFXSHUDomR�GH�VRORV�GHJUDGDGRV����

3DODYUDV�FKDYH� VROR��GHJUDGDGR��UHFXSHUDomR��PXOWLIUDFWDO��PDQHMR��
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$EVWUDFW� 7KH� VRLO� LQ� WKH� HQYLURQPHQW� LV� DQ� RSHQ� DQG� FRPSOH[� V\VWHP� EHLQJ� WKH� EDVLV� RI� IRRG�
SURGXFWLRQ� DQG� OLIH� VXSSRUW�� 7KH� FXUUHQW� PDQDJHPHQW� DQG� XVH� RI� WKLV� UHVRXUFH� DUH� LQ� FULWLFDO�
FRQGLWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW��7KH�FRPSOH[LW\�RI�VRLO�VWUXFWXUH LV�FRQVWDQWO\�PRGLILHG�E\�
GLIIHUHQW�PDQDJHPHQW� SUDFWLFHV�� DQWKURSLF� DFWLRQV�� UDLQIDOO�� QXWULHQW� OHDFKLQJ�� VDOLQL]DWLRQ�� DPRQJ�
RWKHUV��7KH�WHFKQLTXHV�XVHG�IRU�WKH�UHFRYHU\�RI�GHJUDGHG�VRLOV�DUH�DOVR�FRPSOH[�DQG�LQ�WXUQ��QHHG�
LQGLFDWRUV�LQ�WKH�DVVHVVPHQW�RI DUHDV�XQGHU�UHFRYHU\��7KXV��WKH�REMHFWLYH�RI�WKLV�ZRUN�ZDV�WR�SUHVHQW�
D�PDWKHPDWLFDO�WRRO�EDVHG�RQ�WKH�PXOWLIUDFWDO�WHFKQLTXH�DV�DQ�LQGLFDWRU�IRU�WKH�HYDOXDWLRQ�RI�D�VRLO�
VXEPLWWHG�WR�VL[�GLIIHUHQW�W\SHV�RI�PDQDJHPHQW��7KH��'�PXOWLIUDFWDO�DQDO\VLV�ZDV�DSSOLHG�WR�[�UD\�
PLFURWRPRJUDSK\�VDPSOHV�RI�D�VRLO�VXEPLWWHG�WR�WKH�VL[�PDQDJHPHQW�W\SHV��QDWLYH�IRUHVW�VRLO��07���
GHJUDGHG�VRLO��6'���UHFRYHULQJ�VRLO��(5���GHJUDGHG�SDVWXUH�VRLO���3'���UHFRYHULQJ�SDVWXUH�VRLO��35��
DQG� UHFRYHUHG� VRLO� �65��� 7KH� FKDUDFWHUL]DWLRQ� RI� WKH� GLIIHUHQW� PDQDJHPHQWV� ZDV� FOHDUO\�
GLVWLQJXLVKHG�E\�WKH�PXOWLIUDFWDO�DQDO\VLV��SUHVHQWLQJ�LW�DV�D�YHU\�UREXVW�WRRO�IRU�WKH�FKDUDFWHUL]DWLRQ��
PDQDJHPHQW�LQGLFDWRU�DQG�UHFRYHU\�RI�GHJUDGHG�VRLOV�

.H\ZRUGV��VRLO��GHJUDGHG��UHFRYHU\��PXOWLIUDFWDO��PDQDJHPHQW

���,QWURGXomR�
2� VROR� QR�PHLR� DPELHQWH� p� XP� VLVWHPD� DEHUWR� H� FRPSOH[R�� TXH� p� D� EDVH� GD� SURGXomR� GH�
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DOLPHQWRV�H�VXSRUWH�j�YLGD��2�PDQHMR�H�XVR�DWXDLV�GHVVH�UHFXUVR�HVWmR�HP�FRQGLo}HV�FUtWLFDV�SDUD�R�
GHVHQYROYLPHQWR�VXVWHQWiYHO��

$�FDUDFWHUL]DomR�GR�HVSDoR�SRURVR�GH�XP�VROR�IRUQHFH�LQGLFDGRUHV�LPSRUWDQWHV�QR�HVWXGR�GH�
TXDOLGDGH� H� YXOQHUDELOLGDGH� GH� VRORV� VXMHLWRV� D� Do}HV� GHJUDGDQWHV� UHODFLRQDGDV� jV� DWLYLGDGHV�
KXPDQDV��$�TXDQWLILFDomR�GD�IRUPD��WDPDQKR��FRQWLQXLGDGH��RULHQWDomR�H�LUUHJXODULGDGHV�GRV SRURV�
SRGH� SHUPLWLU� D� SUHYLVmR� GH�PRGLILFDo}HV� HVWUXWXUDLV� GR� VROR� LQGX]LGDV� SRU� Do}HV� KXPDQDV�� EHP�
FRPR�DYDOLDU�R�JUDX�GH�GHJUDGDomR�GR�VROR�GHYLGR�j�FRPSDFWDomR�H�IRUPDomR�GH�FURVWDV�VXSHUILFLDLV�
�.81&252�HW�DO�������E��3,5(6�HW�DO����������1HVVH�FRQWH[WR��D�FDUDFWHUL]DomR�HP�DOWD�UHVROXomR�
p� IXQGDPHQWDO� SDUD� DYDOLDU� D� VXVFHWLELOLGDGH� GR� VROR� DR� GHVHQYROYLPHQWR� UDGLFXODU�� HURVmR��
DUPD]HQDPHQWR�GH�iJXD��FDSDFLGDGH�GH�LQILOWUDomR�GH�iJXD��HQWUH�RXWURV�

2� REMHWLYR� GHVVH� WUDEDOKR� p� PRVWUDU� D� HILFLrQFLD� GD� WpFQLFD� GH� DQiOLVH� PXOWLIUDFWDO� �'�
DSOLFDGD�HP�PLFURWRPRJUDILD�GH�UDLRV�[�GH�XP�VROR�VXEPHWLGR�D�VHLV�GLIHUHQWHV�WLSRV�GH�PDQHMR��

���0DWHULDLV�H�0pWRGRV
�����'HVFULomR�GR�PRGHOR�WHyULFR

2�FRQFHLWR�GR�PRGHOR�PDWHPiWLFR�PXOWLIUDFWDO� VXUJLX�FRPR�XPD�JHQHUDOL]DomR�D�SDUWLU�GR�
PRGHOR� GH� JHRPHWULD� IUDFWDO� �0$1'(/%527�� ������� $� DQiOLVH� PXOWLIUDFWDO� SHUPLWH� GHWHWDU� DV�
YDULDo}HV� LQWHUQDV� GH� XP� VLVWHPD�� UHVROYHQGR� VXD�GHQVLGDGH� ORFD� DWUDYpV� GR� HVSHFWUR�PXOWLIUDFWDO�
�+$/6(<�HW�DO���������&++$%5$�HW�DO����������$�DSOLFDomR�GHVVH�PRGHOR�SDUD�GHVFUHYHU�PHLRV�
SRURV� H� KHWHURJrQHRV� HP� GLYHUVDV� iUHDV��9DOH� D� SHQD� GHVWDFDU� DTXL� GRLV� WUDEDOKRV� UHDOL]DGRV� SRU�
3RVDGDV� HW� DO�� ������ H� ������� GRV� TXDLV� FDUDFWHUL]DUDP� D� HVWUXWXUD� LQWHUQD� GH� WUrV� JUXSRV� GH� VROR�
DWUDYpV� GD� IRUPD� H� VLPHWULD� GR� HVSHFWUR� H� D� TXDQWLILFDomR� GR� IHQ{PHQR� GH� ILQJHULQJ� �IOX[R�
SUHIHUHQFLDO��QR�LQWHULRU�GR�VROR�SRU�PHLR�GDV�LPDJHQV�GH�UHVVRQkQFLD�PDJQpWLFD��05,���

$V�HTXDo}HV�IXQGDPHQWDLV�XWLOL]DGDV�SDUD�HVWH�HVWXGR�VmR��3RVDGDV�HW�DO���������
���

���

I�Į��UHSUHVHQWD�GLPHQVmR�IUDFWDO�GH�XP�FRQMXQWR�GH�FDL[DV�FRP�H[SRQHQWH�Į��T�p�R�YDORU�GH�RUGHP�
GR�PRPHQWR�������T������H�Ĳ�p�D�FRUUHODomR�GH�T�HQpVLPR�H[SRQHQWH�GD�RUGHP�GR�PRPHQWR�

$�SDUWLU�GDV�HTXDo}HV�DQWHULRUHV��SRGH�VH�DLQGD�GHGX]LU�R�JUDX�GH�PXOWLIUDFWDOLGDGH��ѐ��H�GH�
DVVLPHWULD��$���+$/6(<�HW�DO��������6=&=3$1,$.�H�0$&(.��������

���

���

�����'HOLQHDPHQWR�H[SHULPHQWDO

�������2EWHQomR�GDV�LPDJHQV�PLFUR�WRPRJUiILFDV�
$V� LPDJHQV� GH� PLFURWRPRJUDILD� FRPSXWDGRUL]DGD� GH� UDLRV�[� IRUDP� REWLGDV� QD� (PEUDSD�

,QVWUXPHQWDomR� ± 6mR� &DUORV�� XWLOL]DQGR� XP� PLFURWRPyJUDIR� GH� DOWD� UHVROXomR� PRGHOR� ������
6N\VFDQ� �%UXNHU��� $V� LPDJHQV� IRUDP� UHFRQVWUXtGDV� �)LJXUD� ��� �7VHQJ�� ������ FRP� R� VRIWZDUH�
IRUQHFLGR� SHOR� SUySULR� IDEULFDQWH� H� GHSRLV� IRUDP� XWLOL]DGDV� FRPR� GDGRV� GH� HQWUDGD� QR� SURJUDPD�
1$66��1RQ�/LQHDU�$QDO\VLV�6FDOLQJ�6\VWHP��� GHVHQYROYLGR�FRP�R�DSRLR�GD�HPSUHVD�$JUL(QWHFK�
/WGD�� � 6mR�&DUORV�� 63� H� D�8QLYHUVLGDGH� GH�5XWJHUV��'HSDUWDPHQWR� GH�&LHQFLDV�$PELHQWDLV��1HZ�
-HUVH\��86$�� EDVHDGR� QR�PpWRGR� FDQ{QLFR� LQWURGX]LGR� SRU�&KKDEUD� HW� DO�� �������� 3RVDGDV� HW� DO��
�������H�&KXQJ�HW�DO���������
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)LJXUD��� 0LFURWRPRJUDILD������[�����SL[HOV��GH�VROR�GRV�VHLV�PDQHMRV� � ����VROR�GH�PDWD�QDWLYD�
�07��� ����VROR� UHFXSHUDGR��65��� ����VROR�HP�UHFXSHUDomR�FRP�$VWURQLXP�IUD[LQLIROLXP� �*RQoDOR�
DOYHV�� �� %UDFKLDULD� GHFXPEHQV �� ORGR� GH� HVJRWR �(5��� ���� VROR� GHJUDGDGR� �6'��� ���� VROR� GH�
SDVWDJHP�HP�UHFXSHUDomR��35��H�����VROR�GH�SDVWDJHP�GHJUDGDGD��3'�

�������'HVFULomR�GR�H[SHULPHQWR�GH�FDPSR
$V�DPRVWUDV�GH�VROR IRUDP�FROHWDGDV�QD�)D]HQGD�([SHULPHQWDO�GD�8QHVS�,OKD�6ROWHLUD��VLWXDGD�QD�

FLGDGH� GH�6HOYtULD�± 0DWR�*URVVR� GR�6XO�� jV�PDUJHQV� GR�5LR�3DUDQi�� RQGH� WHYH� D� FRQVWUXomR� GD�
8VLQD�+LGUHOpWULFD�GH�,OKD�6ROWHLUD�QD�GpFDGD�GH�����+RXYH�QD�pSRFD�XPD�GHFDSLWDomR�GH�VROR�GH���
PHVWURV�GH�SURIXQGLGDGH��GHVGH�HQWmR��R�VROR�ILFRX�H[SRVWR��VRIUHQGR�SUREOHPDV�JUDYHV�GH�HURVmR��
(QWmR�� FRP� LQWXLWR� GH� UHFXSHUDU� HVVDV� iUHDV�� IRUDP� LPSOHPHQWDGRV� WUDEDOKRV� GH� UHFXSHUDomR�
XWLOL]DQGR� WpFQLFDV�GLIHUHQWHV�SHOD�XQLYHUVLGDGH��QDV�TXDLV IRUDP�FROHWDGDV�DV�DPRVWUDV� �)LJXUD����
�76(1*���������2�VROR�GR�ORFDO�p�XP�/DWRVVROR�9HUPHOKR�'LVWUyILFR�

���5HVXOWDGRV�H�'LVFXVVmR
$� FDUDFWHUL]DomR� GRV� GLIHUHQWHV� PDQHMRV� IRL� FODUDPHQWH� GLVWLQJXLGD� SHOD� WpFQLFD� GH� DQiOLVH�

PXOWLIUDFWDO� HP� �'�� FRPR� DSUHVHQWDGRV� QD� ILJXUD� ��� 3DUD� XP� PHOKRU� HQWHQGLPHQWR� DFHUFD� GRV�
HVSHFWURV� DSUHVHQWDGRV� �)LJXUD� ���� VHSDUD�VH� HVVH� WySLFR� HP�GXDV� SDUWHV�� ��� DQiOLVH� GD� IRUPD�GDV�
FXUYDV�GRV�HVSHFWURV�PXOWLIUDFWDLV�H����SDUkPHWURV�ItVLFRV�H[WUDtGRV�GR�HVSHFWUR�

���$R� FRQVLGHUDU R� VROR� GH�PDWD� QDWLYD� �)LJXUD� �� ± D��� FRPR� DPRVWUD� GH� UHIHUrQFLD�� SRGH�VH�
REVHUYDU� TXH�� D� IRUPD� GH� VHX� HVSHFWUR� p� FXUWD� H� DFKDWDGD�� LVVR� TXHU� GL]HU�� DSUR[LPD�VH� GH� XP�
PRQRIUDFWDO�� SRLV� WDQWR� VXD� SDUWH� SRURVD�� TXDQWR� SDUWH� VyOLGD� VmR� XQLIRUPHPHQWH� GLVWULEXtGDV�
�VLPHWULD� GD� FXUYD��� 2� PHVPR� FRPSRUWDPHQWR� HQFRQWUD�VH� WDPEpP� QRV� PDQHMRV� HP� HVWDGR� GH�
UHFXSHUDomR�RX�UHFXSHUDGR��)LJXUD���± H��H�I����DPERV�PDQHMRV�DSUHVHQWDUDP�D�WHQGrQFLD�GH�DFKDWDU�
VXD� IRUPD� H� HQFXUWDU� R� ODGR� GLUHLWR� GR� HVSHFWUR�� LVWR� p�� UHGX]LQGR D� GLVWULEXLomR� GD� SDUWH� VyOLGD��
FDUDFWHUtVWLFD� GH� XP� VROR� HQFRQWUDGR� HP� PDWD� QDWLYD�� &RP� H[FHomR� SDUD� VROR� HP� UHFXSHUDomR�
�)LJXUD� �� ± F���� R� TXDO� DLQGD� DSUHVHQWD� XPD� IRUPD� EHP� VHPHOKDQWH� GH� XP� VROR� GHJUDGDGR�� QR�
HQWDQWR�� D� UDL]� GDV� iUYRUHV� QDWLYDV� LPSOHPHQWDGDV� QR� ORFDO� WHP� VLGR� HILFLHQWH� QR� SURFHVVR� GH�
GHVFRPSDFWDomR� GR� VROR�� FRQVWDWDGR� SHOD� WHQGrQFLD� GH� UHGXomR� GR� ODGR� GLUHLWR� GR� HVSHFWUR�� 3RU�
~OWLPR��R�VROR�GH�SDVWDJHP�GHJUDGDGD��)LJXUD���� G��PRVWUD�XP�IRUPDWR�DFKDWDGR�H�FRP�R�HVSHFWUR�
EDVWDQWH�DORQJDGR�SDUD�ODGR�GLUHLWR��HP�RXWUDV�SDODYUDV��SRXFD�SRURVLGDGH�H�DOWD�FRPSDFWDomR�

���&RP�EDVH�QRV�SDUkPHWURV�H[WUDtGRV�GRV�HVSHFWURV� �7DEHOD�����R�YDORU�GH�PXOWLIUDFWDOLGDGH�
�ѐ��GRV�VRORV�GH�35�H�65�DSUR[LPDP�VH�GR�07��LVWR�p��DV�WpFQLFDV�GH�UHFXSHUDomR�DSOLFDGDV�QD�iUHD�
WrP�VLGR�HILFLHQWHV��D�UHGXomR�GHVVH�YDORU�VLJQLILFD�XPD�GLVWULEXLomR�PDLV�EDODQFHDGR�HQWUH�RV�SRURV�
H�VyOLGRV��(QTXDQWR�(5��3'�VmR�VHPHOKDQWHV�DR�'��RX�VHMD��FRPSRUWDPHQWR�PXOWLIUDFWDO�H�FRPSOH[R�
�76(1*���������$VVLP�FRPR�R�JUDX�GH�DVVLPHWULD� �$��PRVWUD� �7DEHOD�����TXDQGR�PDLRU�R�YDORU��
PDLRU� HVSDoR� SRURVR� FRQWpP� QD� DPRVWUD�� HQWmR�� PDLV� XPD� YH]�� 35� H� 65� DSUHVHQWDUDP� YDORUHV�
SUy[LPRV�GH�07��HQTXDQWR�(5 H�3'�VmR�VHPHOKDQWHV�DR�6'��(P�WHUPR�GH�GLPHQVmR�IUDFWDO��'��
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�7DEHOD�����RV�YDORUHV�GH�07��3'��35�H�65�VmR�VHPHOKDQWHV��SRUTXH�R�DJUXSDPHQWR RX�D�FRQH[mR
HQWUH� VHXV� SRURV� VmR� PDLV� VLPSOLILFDGRV� GR� TXH� GH� 6'� H� (5�� SRLV� RV� PLFUR�SRURV� VmR� DLQGD�
SUHGRPLQDQWHV QD�VXD�HVWUXWXUD��(P�UHODomR�D�GLPHQVmR�IUDFWDO�GH�HQWURSLD��RV�YDORUHV�GH�07��3'��
35� H� 65� VmR� VLVWHPDV� SDUHFLGRV�� HP� RXWUDV� SDODYUDV�� HVVHV� IRUQHFHP� TXDQWLGDGH� GH� LQIRUPDo}HV�
SUy[LPRV�� WHQGHP� VHU�PDLV� YXOQHUiYHLV� DRV� HVWtPXORV� H[WHUQRV�� Mi� R� 6'� H�(5� VmR� VLVWHPDV�PDLV�
HVWiYHLV�SDUD�UHVSRQGHU���

D� E����������������������������������������������F�

G� H�������������������������������������������I�
)LJXUD��� (VSHFWUR�PXOWLIUDFWDO�GRV�PDQHMRV�± D��VROR�GH�PDWD�QDWLYD��07���E��VROR�GHJUDGDGR��6'���
F�� VROR� HP� UHFXSHUDomR� �(5��� G�� VROR� GH� SDVWDJHP� GHJUDGDGD� �3'��� H�� VROR� GH� SDVWDJHP� HP�
UHFXSHUDomR��35���I��VROR�UHFXSHUDGR��65��

7DEHOD��� 3DUkPHWURV�ItVLFRV�DGTXLULGRV�SDUD�RV�GLIHUHQWHV�PDQHMRV

���&RQFOXV}HV
3RGH�VH� FRQFOXLU� TXH�� D� WpFQLFD� GD� DQiOLVH� PXOWLIUDFWDO� �'� DSOLFDGD� HP� LPDJHQV� GH�

PLFURWRPRJUDILD�FRPSXWDGRUL]DGD�PRVWURX�VHU�HILFLHQWH�SDUD�FDUDFWHUL]DU� H�TXDQWLILFDU�D�HVWUXWXUD�
GHWDOKDGD�GH�GLIHUHQWHV�PDQHMRV�GH�VROR��DVVLP�FRPR�XP�ERP�LQGLFDGRU�GH�DYDOLDomR�GH�VRORV�HP�
SURFHVVRV�GH�UHFXSHUDomR�H�UHFXSHUDGRV�

$JUDGHFLPHQWRV
¬� (PEUDSD� ,QVWUXPHQWDomR� SHOR� IRUQHFLPHQWR� GH� HTXLSDPHQWRV�� DR� &13T SHOR�

ILQDQFLDPHQWR H�(6$/4�863 SHOR DSRLR�WpFQLFR�H�j�)$3(63�� SURFHVVR�Q~PHUR��������������

5HIHUrQFLDV
&++$%5$�� $VKYLQ�� -(16(1�� 5RGHULFN� 9�� 'LUHFW� GHWHUPLQDWLRQ� RI� WKH� I� �Į�� VLQJXODULW\

VSHFWUXP� 3K\VLFDO�5HYLHZ�/HWWHUV��Y������Q������S�������������
&+81*� HW� DO��0RUSKRORJ\�� ODFXQDULW\� DQG� HQWURS\� RI� LQWUD�DJJUHJDWH� SRUHV��$JJUHJDWH� VL]H� DQG�

7LSRV�GH�PDQHMR ¨ $ '� '�
07 ���� ���� ���� ����
6' ���� ���� ���� ����
(5 ���� ���� ���� ����
3' ���� ���� ���� ����
35 ���� ���� ���� ����
65 ���� ���� ���� ����
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VRLO�PDQDJHPHQW�HIIHFWV��*HRGHUPD�������������������
+$/6(<��7KRPDV�&��HW�DO��)UDFWDO�PHDVXUHV�DQG WKHLU�VLQJXODULWLHV��7KH�FKDUDFWHUL]DWLRQ�RI�VWUDQJH�

VHWV� 3K\VLFDO�5HYLHZ�$��Y������Q�����S�������������
.81&252��3��+��HW�DO��$�VWXG\�RQ�WKH�HIIHFW�RI�FRPSDFWLRQ�RQ�WUDQVSRUW�SURSHUWLHV�RI�VRLO�JDV�DQG�

ZDWHU�,��5HODWLYH�JDV�GLIIXVLYLW\��DLU�SHUPHDELOLW\��DQG�VDWXUDWHG�K\GUDXOLF�FRQGXFWLYLW\� 6RLO�DQG�
7LOODJH�5HVHDUFK��Y�������S�����������������

0$&(.��:LHV�àDZ�0���:$:5=$6=(.��$QQD��0XOWLIUDFWDO�VWUXFWXUH�RI�VPDOO�DQG� ODUJH�VFDOHV�
IOXFWXDWLRQV�RI�LQWHUSODQHWDU\�PDJQHWLF�ILHOGV� 3ODQHWDU\�DQG�6SDFH�6FLHQFH��Y������Q�����S������
����������

3,5(6��/XL]�)��HW�DO��6RLO�VWUXFWXUH�FKDQJHV�LQGXFHG�E\�WLOODJH�V\VWHPV� 6RLO�DQG�7LOODJH�5HVHDUFK��
Y�������S��������������

326$'$6�� $GROIR� 1'� HW� DO�� 0XOWLIUDFWDO� FKDUDFWHUL]DWLRQ� RI� VRLO� SRUH� V\VWHPV� 6RLO� 6FLHQFH�
6RFLHW\�RI�$PHULFD�-RXUQDO��Y������Q�����S�������������������

326$'$6��$��HW�DO��&KDUDFWHUL]LQJ�ZDWHU�ILQJHULQJ�SKHQRPHQD�LQ�VRLOV�XVLQJ�PDJQHWLF�UHVRQDQFH�
LPDJLQJ�DQG�PXOWLIUDFWDO� WKHRU\� 1RQOLQHDU�SURFHVVHV� LQ�JHRSK\VLFV�� Y�� ����Q�� ��� S�� ��������
�����

6=&=(3$1,$.��$���0$&(.��:��0��$V\PPHWULF�PXOWLIUDFWDO�PRGHO�IRU�VRODU�ZLQG�LQWHUPLWWHQW�
WXUEXOHQFH� 1RQOLQHDU�3URFHVVHV�LQ�*HRSK\VLFV��Y������Q�����S����������������

76(1*��&KLHQ�/LQJ� 7KH�HQYLURQPHQW�TXDOLWLHV�HYDOXDWLRQ�RI�D�GHJUDGHG�DUHD�LQ�UHFXSHUDWLRQ�
DQG�WKH�GU\LQJ�SURFHVV�RI�D�%UD]LOLDQ�VRLO�XVLQJ�QRQFRQYHQWLRQDO�PHWKRGV�DW�PLFURPHWULF�
VFDOH��������7HVH�GH�'RXWRUDGR��8QLYHUVLGDGH�GH�6mR�3DXOR�


