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� 8QLYHUVLGDGH�GH�6mR�3DXOR��((6&�863���$YHQLGD�7UDEDOKDGRU�6mR�&DUOHQVH�������&(3�������
�����6mR�&DUORV��6mR�3DXOR
��8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD��81(63���-DERWLFDEDO�63
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&(3������������6DQWDUpP�3$
��(PEUDSD�,QVWUXPHQWDomR��5XD����GH�1RYHPEUR��������&(3������������6mR�&DUORV��6mR�3DXOR

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��DOLQH�P�EDUERVD#KRWPDLO�FRP

5HVXPR� (P� SURJQyVWLFRV� GH�PXGDQoDV� FOLPiWLFDV� R� GHVDILR� FLHQWtILFR� p� DSRQWDU� LQGLFDGRUHV� GH�
VXVWHQWDELOLGDGH� HP� VLVWHPDV� GH� SURGXomR� DJUtFROD�� 1HVVH� FRQWH[WR�� R� REMHWLYR� QHVWH� WUDEDOKR� IRL�
HVWLPDU�R�FDUERQR�RUJkQLFR�GR�VROR��&2��XVDQGR�R�VLVWHPD�6RLO*ULGV�VLPXODQGR�GLIHUHQWHV�VLVWHPDV�
GH� SURGXomR��3DUD� DYDOLDomR� GR�&2�� IRL� FRPSDUDGR�XP� FRQMXQWR� GH� GDGRV� GH� VROR� HP� VXSHUItFLH��
FDUDFWHUL]DGRV�SRU�DPRVWUDV�GH�����SHUILV�H�GDGRV�GR�SURGXWR�6RLO*ULGV�SDUD�WRGR�WHUULWyULR�QDFLRQDO��
HP� GLIHUHQWHV� FRQGLo}HV� GH� VROR� WHQGR� D� YHJHWDomR� QDWLYD� �91�� FRPR� UHIHUrQFLD� H� GLIHUHQWHV�
VLVWHPDV�GH�SURGXomR��WDLV�FRPR�SDVWDJHP��,QWHJUDomR�/DYRXUD�3HFXiULD��L/3��H�,QWHJUDomR�/DYRXUD�
3HFXiULD )ORUHVWD��L/3)���$�YHJHWDomR�QDWLYD�GR�EDQFR�GH�GDGRV�GH�VRORV��VXSHUItFLH���DSUHVHQWRX�HP�
PpGLDV�DV�PDLRUHV�FRQFHQWUDo}HV�GH�&2��FRP�DSUR[LPDGDPHQWH����J�NJ����VHQGR�TXH�QR�6RLO*ULGV�
DV�HVWLPDWLYDV�IRUDP�GH����J�NJ�� GH�&2��SRUpP�FRP�PDLRUHV�FRQFHQWUDo}HV�QR�VLVWHPD�L/3��FRP����
J� NJ����2V� UHVXOWDGRV� HVWLPDGRV� SHOR� 6RLO*ULGV� HP� FRPSDUDomR� FRP� LQIRUPDo}HV� GR� FRQMXQWR� GH�
GDGRV�DSUHVHQWDUDP�PpGLDV�VXSHULRUHV�DRV�YDORUHV�GH�&2�QRV�GLIHUHQWHV�VLVWHPDV�GH�PDQHMR�GR�VROR��
$V�LPDJHQV�PDWULFLDLV�REWLGDV�GR�6RLO*ULGV�DSUHVHQWDUDP�LPSRUWDQWHV�FRQWULEXLo}HV�SDUD�HVWLPDWLYDV�
H�SRVVtYHLV�PRGHODJHP�GH�SUHYLVmR�GH�&2�QR�VROR�HP�HVFDOD�QDFLRQDO��

3DODYUDV�FKDYH� PRGHODJHP��ELJ�GDWD��PXGDQoDV�FOLPiWLFDV��

3(5)250$1&(� 2)� 7+(� 62,/*5,'6� 6<67(0� ,1� (67,0$7,1*� 62,/� 25*$1,&�
&$5%21�,1�',))(5(17�352'8&7,21�6<67(06

$EVWUDFW� ,Q� FOLPDWH� FKDQJH� IRUHFDVWLQJ�� WKH� VFLHQWLILF� FKDOOHQJH� LV� WR� SRLQW� RXW� VXVWDLQDELOLW\�
LQGLFDWRUV� LQ� DJULFXOWXUDO� SURGXFWLRQ� V\VWHPV�� ,Q� WKLV� FRQWH[W�� WKH� REMHFWLYH� RI� WKLV� ZRUN� ZDV� WR�
HVWLPDWH� VRLO� RUJDQLF� FDUERQ� �&2�� XVLQJ� WKH� 6RLO*ULGV� V\VWHP� VLPXODWLQJ� GLIIHUHQW� SURGXFWLRQ�
V\VWHPV��7R�HYDOXDWH�WKH�&2��D�VHW�RI�VRLO�VXUIDFH�GDWD�ZDV�FRPSDUHG��FKDUDFWHUL]HG�E\�VDPSOHV�RI�
���� SURILOHV� DQG� 6RLO*ULGV� SURGXFW� GDWD� IRU� WKH� HQWLUH� QDWLRQDO� WHUULWRU\�� XQGHU� GLIIHUHQW� VRLO�
FRQGLWLRQV� ZLWK� QDWLYH� YHJHWDWLRQ� �19�� DV� UHIHUHQFH� DQG� GLIIHUHQW� SURGXFWLRQ� V\VWHPV�� VXFK� DV�
SDVWXUH�� /LYHVWRFN� &URS� ,QWHJUDWLRQ� �L/3�� DQG� )RUHVW� &DWWOH� &URS� ,QWHJUDWLRQ� �L/3)��� 7KH� QDWLYH�
YHJHWDWLRQ��19��RI�WKH�VRLO�GDWDEDVH��VXUIDFH��SUHVHQWHG�WKH�KLJKHVW�&2�FRQFHQWUDWLRQV�LQ�DYHUDJHV��
ZLWK�DSSUR[LPDWHO\����J�NJ����DQG�LQ�6RLO*ULGV�WKH�HVWLPDWHV�ZHUH����J NJ�� RI�&2��EXW�ZLWK�KLJKHU�
FRQFHQWUDWLRQV�LQ�WKH�L/3�V\VWHP��ZLWK����J NJ��� 7KH�UHVXOWV�HVWLPDWHG�E\�6RLO*ULGV�LQ�FRPSDULVRQ�
ZLWK�LQIRUPDWLRQ�IURP�WKH�GDWD�VHW�VKRZHG�DYHUDJHV�KLJKHU�WKDQ�WKH�&2�YDOXHV�LQ�WKH�GLIIHUHQW�VRLO�
PDQDJHPHQW�V\VWHPV��7KH�PDWUL[�LPDJHV�REWDLQHG�IURP�6RLO*ULGV�SUHVHQWHG�LPSRUWDQW�FRQWULEXWLRQV�
WR�HVWLPDWHV�DQG�SRVVLEOH�PRGHOLQJ�RI�&2�SUHGLFWLRQ�LQ�WKH�VRLO�RQ�D�QDWLRQDO�VFDOH�

.H\ZRUGV��PRGHOLQJ��ELJ�GDWD��FOLPDWH�FKDQJH�

���,QWURGXomR�
2� HVWRTXH� GH� FDUERQR� QR� VROR�� FDUDFWHUL]D�VH� FRPR� R� PDLRU� UHVHUYDWyULR� GH� FDUERQR� QD�



���

ELRVIHUD�� DWXDQGR� FRPR� XP� LPSRUWDQWH� FRQWURODGRU� QD� FRQFHQWUDomR� GH� &2� DWPRVIpULFR� H�
GHVHPSHQKDQGR�XP�LPSRUWDQWH�SDSHO�QR�FLFOR�GR�FDUERQR��'$9,'621��-$166(16��������/$/��
������� 3HTXHQDV� PXGDQoDV� QR� HVWRTXH� GH� FDUERQR� SRGHP� DOWHUDU� DV� FRQFHQWUDo}HV� GH� &2� QD�
DWPRVIHUD�� RQGH� RV� PDLRUHV� DSRUWHV� HP� VLVWHPDV� GH� SURGXomR� SRGHP� PLWLJDU� RV� LPSDFWRV� VRE�
FRQGLo}HV�GH�FOLPD�DWXDO�H��HP�FHQiULRV�GH�PXGDQoDV�FOLPiWLFDV��&+(1�HW�DO����������

2�%UDVLO� p� XP�GRV� SULQFLSDLV� SDtVHV� SURGXWRUHV� H� H[SRUWDGRUHV� GH� FRPPRGLWLHV DJUtFRODV� H�
FRP� D� H[SDQVmR� DJUtFROD� DXPHQWD� D� SUHRFXSDomR� FRP� D� GHPDQGD� GH�&2� RULXQGDV� GH� GLIHUHQWHV�
PDQHMRV� GR� VROR� HP� VLVWHPD� GH� SURGXomR�� 9LVWR� TXH� RV� HVWRTXHV� GH� FDUERQR� QR� VROR� DSRQWDP�
SUHVHQoD�H�GHFRPSRVLomR�GD�PDWpULD�RUJkQLFD��HVSHFLDOPHQWH�QD�FDPDGD�VXSHUILFLDO���±���FP���%8,�
HW�DO���������

$SHVDU�GD�LPSRUWkQFLD�GDGD�DR�VROR�FRPR�JUDQGH�UHVHUYDWyULR�GH�FDUERQR��RV�UHFXUVRV�SDUD�
FROHWDU�QRYDV�DPRVWUDV�GH�VROR�SDUD�WRGR�R�WHUULWyULR�HP�PXLWRV�SDtVHV�VmR�OLPLWDGRV��HVSHFLDOPHQWH�
QRV� SDtVHV� HP� GHVHQYROYLPHQWR�� FRPR� R� %UDVLO�� SHUPDQHFHQGR� DVVLP�� XPD� LQFHUWH]D� TXDQWR� D�
H[WHQVmR� GR� HVWRTXH� QDFLRQDO� H� VXD� GLVWULEXLomR� HVSDFLDO� HP� GLIHUHQWHV� VRORV�� FOLPD�� RUJDQLVPRV��
PDWHULDO�SDUHQWDO�H�VLVWHPDV�GH�SURGXomR��

3DUD� VXSHUDU� HVVD� OLPLWDomR� QD� GLVSRQLELOLGDGH� GH� LQIRUPDo}HV� GH� GDGRV�� RV� SURGXWRV� GR�
6RLO*ULGV�YLVDP�IRUQHFHU�HVWLPDWLYDV�JOREDLV�SDUD�SURSULHGDGHV�QXPpULFDV�GH�SDGUmR�GR�VROR�FRPR�
�FDUERQR�RUJkQLFR��GHQVLGDGH�DSDUHQWH��FDSDFLGDGH�GH�WURFD�FDWL{QLFD��&7&���S+��IUDo}HV�GH�WH[WXUD�
GR�VROR�H� IUDJPHQWRV�JURVVRV��HP�VHWH�SURIXQGLGDGHV�SDGUmR� �����������������������H�����FP��HP�
HVFDOD� GH� ���� P� �+(1*/� HW� DO��� ������� 6HQGR� LPSRUWDQWH� DYDOLDU� D� DFXUiFLD� H� SUHFLVmR� GHVVDV�
LQIRUPDo}HV�SDUD�SRVVtYHO�YDOLGDomR�GR�VHX�XVR�HP�HVFDOD�QDFLRQDO��

/LDQJ�HW�DO���������GHVFUHYHUDP�D�PRGHODJHP�HVSDFLDO�WULGLPHQVLRQDO�GH�PDSDV�GH�FDUERQR�
RUJkQLFR� GR� �&2�� HP� GLIHUHQWHV� SURIXQGLGDGHV� SDUD� &KLQD�� D� SDUWLU� GR� SURMHWR� *OREDO6RLO0DS�
�*60���XWLOL]DQGR�IRQWHV�GR�6RLO*ULGV��;*%RRVW�H�+:6'��(VVHV�DXWRUHV�REVHUYDUDP�D�LPSRUWkQFLD�
GDV�YDULiYHLV�GR�SURGXWR�GR�6RLO*ULGV�SDUD�PRGHODJHP�GH�&2�HP�HVFDOD�QDFLRQDO��&RQFOXLQGR�TXH�R�
FRQWH~GR� GH�&2 GDV� WHUUDV� FXOWLYiYHLV� IRL� LQIHULRU� DR� GDV� IORUHVWDV� H� SDVWDJHQV�� FRP� LQWHUYDOR� GR�
FRHILFLHQWH�GH�GHWHUPLQDomR�SDUD�DV�GLIHUHQWHV�SURIXQGLGDGHV�YDULDQGR�GH������D��������

1D� OLWHUDWXUD�� LQ~PHUDV� WpFQLFDV� FRPR� IORUHVWD� DOHDWyULD�� 5HJUHVVmR� OLQHDU� P~OWLSOD�� UHGH�
QHXUDO�DUWLILFLDO�H�RXWURV�IRUDP�DSOLFDGDV�QDV�HVWLPDWLYDV�GH�FDUERQR�XVDQGR�GLIHUHQWHV�YDULiYHLV�GH�
HQWUDGD��1RWD�VH�TXH�H[LVWH�SRWHQFLDO�GH�XVR�GRV�GRV�SURGXWRV�GR�6RLO*ULGV�FRPR�PRGHORV�SUHGLWLYRV�
GH�FDUERQR�RUJkQLFR�GR�VROR��3RUWDQWR��REMHWLYRX�VH�QHVWH�WUDEDOKR�DYDOLDU�R�GHVHPSHQKR�GR�VLVWHPD�
6RLO*ULGV�HP�HVWLPDU�R�FDUERQR�RUJkQLFR�GR�VROR�WHVWDQGR�GLIHUHQWHV�VLVWHPDV�GH�SURGXomR�

���0DWHULDLV�H�0pWRGRV
�����'HVFULomR�GRV�GDGRV�GH�VXSHUItFLH

3DUD�DYDOLDomR�GR�FDUERQR�RUJkQLFR�GR�VROR��&2��IRL�REWLGR�XP�FRQMXQWR�GH�GDGRV�GH�VROR�
HP� VXSHUItFLH� GH� ����SHUILV�� GHULYDGRV� GH� XP�EDQFR�GH� LQIRUPDo}HV� GH� VRORV� EUDVLOHLURV� �&,',1��
�������2V�SHUILV�GH�VROR�IRUDP�DYDOLDGRV�QD�FDPDGD�GH������FP��SDUD�GLYHUVRV�ORFDLV�H�VLVWHPDV�GH�
PDQHMR��)LJXUD����

�����'HVFULomR�GRV�GDGRV�6RLO*ULGV
2EWHYH�VH�GDGRV�GR�SURGXWR�6RLO*ULGV� �+(1*/�HW� DO��� ������SDUD� WRGR� WHUULWyULR�QDFLRQDO��

H[WUDLQGR�VH�DV� LQIRUPDo}HV�GH�&2�QRV�PHVPRV�SRQWRV�GH�SHUILV�GH�VROR�GR�FRQMXQWR�GH�GDGRV��2�
6RLO*ULGV�IRUQHFH�HVWLPDWLYDV�SDUD�GLIHUHQWHV�SURSULHGDGHV�GR�VROR��HP�VHWH�QtYHLV�GH�SURIXQGLGDGH�
�����������������������H�����FP��FRP�UHVROXomR�HVSDFLDO�GH�����P��)RUDP�REWLGDV�LPDJHQV�PDWULFLDLV�
QDV� SURIXQGLGDGHV� GH� ������� H� ��� FP�� DSOLFDQGR�VH� XP� VRPDWyULR� QDV� LPDJHQV� PDWULFLDLV� SDUD�
REWHQomR�GH SHUILV�QD�FDPDGD�GH������FP�

2V� GDGRV� GH� &2� GR� FRQMXQWR� GH� GDGRV� IRUDP� FRPSDUDGRV� FRP� LQIRUPDo}HV� GR� SURGXWR�
6RLO*ULGV� HP� GLIHUHQWHV� VLVWHPDV� GH� PDQHMR� GR� VROR�� VHQGR�� YHJHWDomR� QDWLYD� �91��� SDVWDJHP��
,QWHJUDomR�/DYRXUD�SHFXiULD��L/3��H�,QWHJUDomR�/DYRXUD 3HFXiULD�)ORUHVWD��L/3)����



���

)LJXUD� ��� 0DSD� GH� GLVWULEXLomR� HVSDFLDO� GRV� GDGRV� GH� FDUERQR� RUJkQLFR� GR� VROR�� GLVSRQtYHO� HP�
GLIHUHQWHV�PDQHMRV�

�����$YDOLDomR�HVWDWtVWLFD�
3DUD�DYDOLDU�D�SHUIRUPDQFH�QDV�HVWLPDWLYDV�GH�&2�GR�SURGXWR�6RLO*ULGV��HP�FRPSDUDomR�DV�

LQIRUPDo}HV�GR�FRQMXQWR�GH�GDGRV�HP�VXSHUItFLH��IRL�REWLGR�R�DMXVWH�OLQHDU�SRU�PHLR�GR�&RHILFLHQWH�
GH�GHWHUPLQDomR��5����(UUR�VLVWHPiWLFR��(V��H�(UUR�SRUFHQWXDO�DEVROXWR�PpGLR��0$3(��HTXDomR�������
H����UHVSHFWLYDPHQWH�
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6HQGR�� <HVW�� YDULiYHLV� HVWLPDGDV�� <REV�� YDULiYHLV� REVHUYDGDV�� <�� PpGLD� GDV� YDULiYHLV�
REVHUYDGDV��1��Q~PHUR�GH�YDULiYHLV��

���5HVXOWDGRV�H�'LVFXVVmR
&RPR� D YHJHWDomR� QDWLYD� �91�� IRL� D� UHIHUrQFLD� SDUD� R� FRQMXQWR� GH� GDGRV� HP� VXSHUItFLH��

QRWDP�VH� DV� PDLRUHV� FRQFHQWUDo}HV� GH� &2�� FRP� DSUR[LPDGDPHQWH� ��� J� NJ���� $R� VLPXODU� QR�
6RLO*ULGV� SDUD� R� VLVWHPD� L/3� RV� YDORUHV� IRUDP� GH� ��� J� NJ�� GH� &2�� SRUpP� FRP� PDLRUHV�
FRQFHQWUDo}HV�QR�VLVWHPD�L/3��FRP����J�NJ�� �)LJXUD����

2V� GDGRV� GR� SURGXWR� 6RLO*ULGV� HP� FRPSDUDomR� FRP� LQIRUPDo}HV� GR� FRQMXQWR� GH� GDGRV�
VXSHUHVWLPRX� HP�PpGLD� RV� YDORUHV� GH�&2� QRV� GLIHUHQWHV� VLVWHPDV� GH�PDQHMR� GR� VROR� �)LJXUD� ����
&RQWXGR�� REVHUYD�VH� TXH� RV� YDORUHV� Pi[LPRV� GH� &2� VmR� REWLGRV� QRV� GDGRV� GH� VXSHUItFLH�� FRP�
YDORUHV�TXH�FKHJDP�D�TXDVH�����J�NJ�� QR�VLVWHPD�GH�SDVWDJHP�

2�6RLO*ULGV�IRL�PDLV�FRQVHUYDGRU�QD�YDULDomR�GH�&2�QRV�GLIHUHQWHV�VLVWHPDV�GH�PDQHMR��
DSUHVHQWDQGR�PHQRUHV�GHVYLRV�SDGU}HV��SULQFLSDOPHQWH�QRV�VLVWHPDV�GH�YHJHWDomR�QDWLYD��SDVWDJHP�
H�L/3)��FRP�SHTXHQD�GLIHUHQoD�GH�DPSOLWXGH�HQWUH�VHXV�YDORUHV�Pi[LPRV��
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)LJXUD� ��� 9DULDomR� GR� &2� �J� NJ���� VLPXODGR� XVDQGR� GLIHUHQWHV� PDQHMR� GR� VROR� H� GDGRV� GH� 91�
�9HJHWDomR�1DWLYD���3DVWDJHP��L/3)��,QWHUDomR�/DYRXUD�3HFXiULD�)ORUHVWD���L/3��,QWHJUDomR�/DYRXUD�
SHFXiULD��

(QWUH� RV� VLVWHPDV� GH� PDQHMR� GR� VROR�� D� SDVWDJHP� DSUHVHQWRX� PHOKRU� GHVHPSHQKR� QD�
HVWLPDWLYD�GH�&2��FRP�PHGLGDV�GH�SUHFLVmR��5���LJXDO�D�������DFXUiFLD��0$3(��GH�������H�WHQGrQFLD�
�(V��GH��������'H�IRUPD�LQYHUVD��R�VLVWHPD�GH�PDQHMR�L/3)�REWHYH�RV�PHQRUHV�GHVHPSHQKRV��FRP�
5� LJXDO� D� ������ 0$3(� GH� ������ H� (V� GH� ������ �)LJXUD� ���� /LDQJ� HW� DO�� �������� DYDOLDQGR� D�
PRGHODJHP�HVSDFLDO�GH�PDSDV�GH�&2�QD�&KLQD��SUHGLWRV�GH�GLIHUHQWHV�EDVHV��;*ERRVW��6RLO*ULGV�H�
+:6'��WDPEpP�REVHUYDUDP�VXSHUHVWLPDWLYDV�QDV�HVWLPDWLYDV�SHOR�6RLO*ULGV�

0XOGHU�HW�DO���������UHFRQKHFHUDP�TXH��SDUD�PXLWDV�iUHDV�DR�UHGRU�GR�PXQGR��DV�HVWLPDWLYDV�
GDV� SURSULHGDGHV� GR� VROR� JHUDGDV� ORFDOPHQWH�� SURYDYHOPHQWH� VHULDP� VLJQLILFDWLYDPHQWH� PDLV�
SUHFLVDV� GR� TXH� DV� HVWLPDWLYDV� GR� 6RLO*ULGV�� SRLV� RV� PRGHORV� ORFDLV� SRGHP� HPSUHJDU� GDGRV� GH�
FRYDULiYHLV� DGHTXDGRV�SDUD�H[SOLFDU�HVSHFLILFDPHQWH�D�YDULDELOLGDGH�GR�VROR� VRE�FRQGLo}HV� ORFDLV��
FRPR�FRQGLo}HV�FOLPiWLFDV��FREHUWXUD�H�PDQHMR�GR�VROR�H�RXWURV�

)LJXUD����'HVHPSHQKR�GR�PRGHOR�6RLO*ULGV�QD�HVWLPDWLYD�GR�&2��J�NJ����QRV�GLIHUHQWHV�PDQHMRV��D��
9HJHWDomR�1DWLYD��E��3DVWDJHP��F��,/3)��G��,/3�



���

���&RQFOXV}HV
2�GHVHPSHQKR� GD� HVWLPDWLYD� GR� 6RLO*ULGV� GLPLQXLX� FRP� R� XVR� GH� VLVWHPDV� LQWHJUDGRV� QR�

PDQHMR� GR� VROR� FRPR� R� L/3)� H� L/3�� $V� LPDJHQV� PDWULFLDLV� REWLGDV� GR� 6RLO*ULGV� DSUHVHQWDUDP�
LPSRUWDQWHV�FRQWULEXLo}HV�SDUD�HVWLPDWLYDV�H�SRVVtYHLV�PRGHODJHQV�GH�SUHYLVmR�GH�&2�QR�VROR�HP�
HVFDOD�QDFLRQDO��

2� 6RLO*ULGV� IRUQHFH� LQIRUPDo}HV� LPSRUWDQWHV� TXH� SRGHP� VXEVLGLDU� QD� IRUPXODomR� GH�
SROtWLFDV�HP�WHUPRV�GH�JHUHQFLDPHQWR�GH�WHUUDV�H�SURGXomR�GH�DOLPHQWRV��

$JUDGHFLPHQWRV
¬�&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU��&$3(6��SHOD�FRQFHVVmR�

GD�EROVD�GH�HVWXGR�DR�SULPHLUR�DXWRU��¬�(PEUDSD�,QVWUXPHQWDomR�SHOR�VXSRUWH�WpFQLFR�j�SHVTXLVD��

5HIHUrQFLDV

%8,�� (��� +(1'(5621�� %��� 9,(5*(9(5�� .�� 8VLQJ� NQRZOHGJH� GLVFRYHU\� ZLWK� GDWD� PLQLQJ� IURP� WKH�
$XVWUDOLDQ�6RLO�5HVRXUFH�,QIRUPDWLRQ�6\VWHP�GDWDEDVH�WR�LQIRUP�VRLO�FDUERQ�PDSSLQJ�LQ�$XVWUDOLD��*ORE��
%LRJHRFKHP��&\FOHV���������Q�D�Q�D��������

&,',1��$�&�0��(VWRTXH�GH�FDUERQR�HP�VRORV�EUDVLOHLURV�H�SRWHQFLDO�GH�FRQWULEXLomR�GH�PLWLJDomR�GH�
HPLVV}HV� GH� JDVHV� GH� HIHLWR� HVWXID�� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR� HP� $JULFXOWXUD� H�
$PELHQWH��� 8QLYHUVLGDGH�)HGHUDO�GH�6mR�&DUORV��$UDUDV�������

&+(1��6���0$57,1��0�3���6$%<��1�3���:$/7(5��&���$1*(56��'�$���$5528$<6��'��)LQH�UHVROXWLRQ�
PDS�RI�WRS�DQG�VXEVRLO�FDUERQ�VHTXHVWUDWLRQ�SRWHQWLDO�LQ�)UDQFH��6FL��7RWDO�(QYLURQ����������±���� ����D�

'$9,'621��(�$���-$166(16��,�$��7HPSHUDWXUH VHQVLWLYLW\�RI�VRLO�FDUERQ�GHFRPSRVLWLRQ�DQG�IHHGEDFNV�WR�
FOLPDWH�FKDQJH��1DWXUH����������������±����������

*20(6�� /�� &��� )$5,$�� $��0��� 628=$�� (��� 9(/262�� *�� 9��� 6&+$()(5�� &�� (�� *�5��� )(51$1'(6�
),/+2��(��,��0RGHOOLQJ�DQG�PDSSLQJ�VRLO�RUJDQLF�FDUERQ�VWRFNV LQ�%UD]LO��*HRGHUPD�������

+(1*/��7���'(�-(686��-�0���+(89(/,1.��*�%�0���*21=$/(=��0�5���.,/,%$5'$��0���%/$*27,û��
$���6+$1**8$1��:���:5,*+7��0�1���*(1*��;���%$8(5�0$56&+$//,1*(5��%���*8(9$5$��
0�$��� 9$5*$6�� 5��� 0$&0,//$1�� 5�$��� %$7-(6�� 1�+��� /((1$$56�� -�*�%��� 5,%(,52�� (���
:+((/(5�� ,���0$17(/�� 6��� .(03(1�� %�� 6RLOJULGV���P�� JOREDO� JULGGHG� VRLO� LQIRUPDWLRQ� EDVHG� RQ�
PDFKLQH�OHDUQLQJ��3/R6�2QH������H��������������

/$/��5���6RLO�FDUERQ�VHTXHVWUDWLRQ�WR�PLWLJDWH�FOLPDWH�FKDQJH��*HRGHUPD�������±�����±���������
08/'(5��9���/$&267(��0���'(�)25*(6��$�5���$5528$<6��'��*OREDO6RLO0DS�)UDQFH��KLJKUHVROXWLRQ�

VSDWLDO�PRGHOOLQJ�WKH�VRLOV�RI�)UDQFH�XS�WR�WZR�PHWHU�GHSWK��6FL��7RWDO�(QYLURQ�����������±�����������
=21*=+(1*��/,$1*���621*&+$2��&+(1���<8$1<8$1��<$1*���<8(��=+28���=+28��6+,��+LJK�

UHVROXWLRQ� WKUHH�GLPHQVLRQDO�PDSSLQJ�RI� VRLO�RUJDQLF�FDUERQ� LQ�&KLQD��(IIHFWV�RI�6RLO*ULGV�SURGXFWV�RQ�
QDWLRQDO�PRGHOLQJ��6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW���������±���� �����



���

35(',d­2�'(�)Ï6)252�$'6259,'2�87,/,=$1'2�$�686&(7,%,/,'$'(�
0$*1e7,&$�(0�62/26�62%�&8/7,92�'( &$1$�'(�$dÒ&$5

.DWKDULQH�9LDQD�%DWLVWD��
��/XFLDQH�*RPHV�GD�6LOYD���$OLQH�)HUUHLUD�0RUHQR�� 9DOWHU�%DUERVD�GRV�
6DQWRV�� *XVWDYR�$QGUp�GH�$UD~MR�6DQWRV���*HQHU�7DGHX�3HUHLUD�

� 8QHVS�)DFXOGDGH� GH� &LrQFLDV� $JUiULDV� H� 9HWHULQiULD� 9LD� GH� $FHVVR� 3URIHVVRU� 3DXOR� 'RQDWR�
&DVWHODQH�&DVWHOODQH 6�1� �����������-DERWLFDEDO��6mR�3DXOR

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��NWEDWLVWD#KRWPDLO�FRP

5HVXPR� 2�IyVIRUR�p�FRQVLGHUDGR�XP QXWULHQWH�TXH�OLPLWD�R�GHVHQYROYLPHQWR�GD�FXOWXUD�GH�FDQD�GH�
Do~FDU�HP�VRORV�EUDVLOHLURV��$OpP�GLVVR��DSUHVHQWD�JUDQGH�YDULDELOLGDGH�HVSDFLDO�GHYLGR�DRV�DWULEXWRV�
TXH�LQIOXHQFLDP�VXD�DGVRUomR�DR�VROR��2�REMHWLYR�GR�WUDEDOKR�IRL�PDSHDU�R�IyVIRUR�DGVRUYLGR��3DGV��
FRP� R� DX[tOLR� GD� VXVFHSWLELOLGDGH� PDJQpWLFD� �60�� H� GHILQLU� D� SURSRUomR� DPRVWUDO� SDUD� D�
FDUDFWHUL]DomR�GD�GHSHQGrQFLD�HVSDFLDO�GR�3DGV��)RUDP�FROHWDGDV�����DPRVWUDV�QD�SURIXQGLGDGH�GH���
�����P��WRWDOL]DQGR ����KD��(P�FDGD�SRQWR�DPRVWUDO�GHWHUPLQRX�VH�D�60�H�R�3DGV��2V�GDGRV�IRUDP�
DQDOLVDGRV� D� SDUWLU� GD� HVWDWtVWLFD� GHVFULWLYD� H� GD� JHRHVWDWtVWLFD��$� FR�NULJDJHP� IRL� XWLOL]DGD� SDUD� D�
FRQIHFomR� GRV� PDSDV� GH� 3DGV H� 60�� GHILQLQGR� DV� TXDWRU]H� SURSRUo}HV� DPRVWUDLV�� $� DFXUiFLD� GDV�
HVWLPDWLYDV�IRL�REWLGD�SRU�PHLR�GD�YDOLGDomR�H[WHUQD�H�D�5DL]�4XDGUDGD�GR�(UUR�0pGLR��506(���$�
SDUWLU�GLVVR� FRQFOXL�VH�TXH�R�3DGV DSUHVHQWD�GHSHQGrQFLD�HVSDFLDO�FRP�D�60��LQGLFDQGR�VHX�XVR�QR�
PDSHDPHQWR� H� QD� LGHQWLILFDomR� GH� iUHDV� FRP� GLIHUHQWHV� SRWHQFLDLV� GH� DGVRUomR� GH� IyVIRUR�� H� D�
WpFQLFD� GH� LQWHUSRODomR� FRP� FR�NULJDJHP� XWLOL]DQGR� D� 60� IXQFLRQD� DWp� D� SURSRUomR� DPRVWUDO� ��
SRQWRV�SRU�KHFWDUH��RX�VHMD��SDUD�FDGD�SRQWR�GH�3DGV SRGH�VH�XWLOL]DU�DWp���SRQWRV�GH�60�

3DODYUDV�FKDYH� *HRHVWDWtVWLFD��.ULJDJHP�RUGLQiULD��3URSRUomR�DPRVWUDO�

$'6259('� 3+263+2586� (67,0$7,21� 86,1*� 0$*1(7,&� 686&(37,%,/,7<� ,1�
68*$5&$1(�&8/7,9$7,21�$5($6

$EVWUDFW� 3KRVSKRUXV� LV� FRQVLGHUHG� RQH� RI� WKH� QXWULHQWV� WKDW� OLPLW� WKH� GHYHORSPHQW� RI� VXJDUFDQH�
FURS� LQ� %UD]LOLDQ� VRLOV� 0RUHRYHU�� LW� SUHVHQWV� JUHDW� VSDWLDO� YDULDELOLW\� GXH� WR� WKH� DWWULEXWHV� WKDW�
LQIOXHQFH�LWV�DGVRUSWLRQ�WR�WKH�VRLO� 7KH�REMHFWLYH�RI�WKLV�ZRUN�ZDV�WR�PDS�WKH�DGVRUEHG�SKRVSKRUXV�
�3DGV�� ZLWK� WKH� DLG� RI� PDJQHWLF� VXVFHSWLELOLW\� �60�� DQG� WR� GHILQH� WKH� VDPSOH� SURSRUWLRQ� IRU� WKH�
FKDUDFWHUL]DWLRQ�RI�3DGV�VSDWLDO�GHSHQGHQFH� ����VDPSOHV�ZHUH�FROOHFWHG�DW�D GHSWK�RI��������P��ZLWK�
WKH�DUHD�RI ����KD� $W�HDFK�VDPSOLQJ�SRLQW�WKH�VXVFHSWLELOLW\�60�DQG�WKH�3DGV ZHUH�GHWHUPLQHG� 'DWD�
ZHUH�DQDO\]HG�XVLQJ�GHVFULSWLYH�VWDWLVWLFV�DQG�JHRVWDWLVWLFV��&R�NULJLQJ�ZDV�XVHG� WR�PDNH� WKH�3DGV�
DQG�60�PDSV��GHILQLQJ�WKH�IRXUWHHQ�VDPSOH�SURSRUWLRQV� 7KH�DFFXUDF\�RI�WKH�HVWLPDWHV�ZDV�REWDLQHG�
WKURXJK�H[WHUQDO�YDOLGDWLRQ�DQG�WKH�6TXDUH�5RRW�0HDQ�(UURU��506(�� )URP�WKLV��LW�LV�FRQFOXGHG�WKDW�
WKH�3DGV�KDV�VSDWLDO�GHSHQGHQFH�ZLWK�06��LQGLFDWLQJ�LWV�XVH�LQ�PDSSLQJ�DQG�LGHQWLILFDWLRQ�RI�DUHDV�
ZLWK�GLIIHUHQW�SKRVSKRUXV�DGVRUSWLRQ�SRWHQWLDOV��DQG�WKH�FR�NULJLQJ�LQWHUSRODWLRQ�WHFKQLTXH�XVLQJ�06�
ZRUNV�XQWLO�6DPSOH�UDWH���SRLQWV�SHU�KHFWDUH��WKDW�LV��IRU�HDFK�SRLQW�RI�3DGV�XS�WR���SRLQWV�RI�60�FDQ�
EH�XVHG�
.H\ZRUGV��*HRVWDWLVWLFV��2UGLQDU\�NULJLQJ��6DPSOH�SURSRUWLRQ�

�� ,QWURGXomR
2� IyVIRUR� p� XP�PDFURQXWULHQWH� GHFLVLYR� QR� GHVHQYROYLPHQWR� GDV� SODQWDV�� /LPLWDo}HV� QD�

GLVSRQLELOLGDGH� GH� IyVIRUR� �3�� QR� LQtFLR� GD� HVWDomR� GH� FUHVFLPHQWR� �FLFOR� YHJHWDWLYR�� SRGHP�
UHVXOWDU� HP� UHVWULo}HV� DR� VHX� GHVHQYROYLPHQWR�� H� SRGHP� QmR� VH� UHFXSHUDU� PDLV� WDUGH�� PHVPR�
DXPHQWDQGR�R�VXSULPHQWR�GH�3�SDUD�QtYHLV�DGHTXDGRV���.586(�HW�DO����������2V�VRORV�EUDVLOHLURV�
VmR�QR�JHUDO�SREUHV�HP�IyVIRURV�H�LVVR�p�GHYLGR�DR�SURFHVVR�GH�GHVVRUomR�DR�VROR�TXH�R�IyVIRUR�
DSUHVHQWD��H�LVVR�SRU�PHLR�GD�GHVVRUomR�H�SUHFLSLWDomR��*$5&,$�HW�DO�����������2�EDL[R�FRQWH~GR�



���

GH��3��QRV�VRORV� WURSLFDLV�p�XPD�FDUDWHUtVWLFD�DWULEXtGD�D�HVFDVVH]�GHVWH�HOHPHQWR�QR�PDWHULDO�GH�
RULJHP� EHP� FRPR� DRV� DYDQoDGRV� SURFHVVRV� GH� SHGRJrQHVH� GHVVHV� VRORV� �),1.� HW� DO��� ������
9iULRV�HVWXGRV�UHVVDOWDP�TXH�VRORV�GH�WH[WXUD�DUHQRVD�DSUHVHQWDP�EDL[R�SRWHQFLDO�GH�IL[DomR�GH�3��
Mi�TXH�D�DUHLD�p�SUDWLFDPHQWH�GHVSURYLGD�GH�FDUJD�GH�VXSHUItFLH��$� IRUWH� UHWHQomR�GH�3�HP�VRORV�
DUJLORVRV� GHYH�VH� D� PDLRU� iUHD� GH� VXSHUItFLH� HVSHFtILFD� H� D� TXDQWLGDGH� GH� VtWLRV� DGVRUWLYRV�
�6,0®(6�1(72�HW�DO����������'LDQWH�GLVVR��R�PHFDQLVPR�GH�DGVRUomR�GH�3�p�UHJLGR�SRU�SURFHVVRV�
ItVLFR�TXtPLFRV�� GH� LQWHUDo}HV� HOHWURVWiWLFDV� �� *20(6� HW� DO��� ������� � $� FDUDWHUL]DomR� GD�
YDULDELOLGDGH�HVSDFLDO�GR�3�SHORV�PpWRGRV�FRQYHQFLRQDLV� WRUQD�VH� LQYLiYHO��(QWUH�DV�GLILFXOGDGHV�
GHVWDFD�VH�R�JUDQGH�Q~PHUR�GH�DPRVWUDV�QHFHVViULD��PmR�GH�REUD�H�DQiOLVHV�ODERUDWRULDLV��H�DLQGD�D�
PRURVLGDGH� GRV� UHVXOWDGRV� DQDOtWLFRV�� D� UHODomR� FXVWR�EHQHItFLR� WHPSR� LPSRVVLELOLWD� R�
FRQKHFLPHQWR�GR�SDGUmR�HVSDFLDO�GH�3�SHORV�PpWRGRV�FOiVVLFRV��8PD�DOWHUQDWLYD�WHP�VLGR�D�DGRomR�
GH�PpWRGRV�LQGLUHWRV��FRPR�SRU�H[HPSOR�D�XWLOL]DomR�GD�VXVFHWLELOLGDGH�PDJQpWLFD��60��H�PpWRGRV�
HVWDWtVWLFRV��FRPR�D�JHRHVWDWtVWLFD��6,48(,5$�HW�DO���������3(/8&2�HW DO���������*20(6�HW�DO���
������ 0RGHODJHP�PDWHPiWLFD�SDUD�HVWLPDU�DWULEXWRV�GH�GLItFLO�REWHQomR�D�SDUWLU�GH�GDGRV�GH�IiFLO�
REWHQomR�VmR�GHQRPLQDGDV�GH�SHGRWUDQVIHUrQFLD��1$6&,0(172�HW�DO�������E���1HVWH�SURSyVLWR��
SRGH�VH� XWLOL]DU� D� 60� SDUD� DYDOLDU� GHWHUPLQDGRV� DWULEXWRV� GR� VROR�� GH� PDQHLUD� VLPSOHV�� VHP�
LPSDFWR� DPELHQWDO�� H� GH� FXVWR� FRQVLGHUDGR� EDL[R�� DOpP� GH� VHU� XP� SURFHGLPHQWR� UiSLGR� GH� VHU�
UHDOL]DGR��%$+,$�HW�DO������������(VVD�WpFQLFD�p XWLOL]DGD�FRPR�LQGLFDGRU�JHRItVLFR��QR�LQWXLWR�GH�
PDSHDU�iUHDV�GH�JHUHQFLDPHQWR�GLVWLQWDV�H�HVWLPDU�GLIHUHQWHV�SURSULHGDGHV�GR�VROR��&$0$5*2�HW�
DO����������������&RQVLGHUDQGR�TXH�D�60�HVWi�UHODFLRQDGD�DRV�PLQHUDLV�TXH�DGVRUYHP�IyVIRUR��HVWD�
SRGH� VHU� XWLOL]DGD� FRPR� XPD� YDULiYHO� DX[LOLDU� QD� SUHFLVmR� GH� PDSDV� �3(/8&2� HW� DO��� ������
0$7,$6�HW�DO����������3RUWDQWR�D�KLSyWHVH�GR�SUHVHQWH�HVWXGR�p�TXH�D�60�SRGH�VHU�XWLOL]DGD�SDUD�
SUHGL]HU�R�3DGV HP�VROR�VRE�FXOWLYR�GH�FDQD�GH�Do~FDU�� WHQGR�FRPR�REMHWLYR�GR�HVWXGR�PDSHDU�R�
3DGV�FRP�R�DX[tOLR�GD�60�GR�VROR�

�� 0DWHULDO�H�0pWRGRV

)LJXUD��� /RFDOL]DomR�GD�iUHD�GH�HVWXGR��D���0DOKD�DPRVWUDO��E���0DSD�SHGROyJLFR��F�

$�SHVTXLVD�IRL�UHDOL]DGD�SDUWLU�GH�XP�EDQFR�GH�GDGRV�TXH�ID]HP�SDUWH�GR�EDQFR�GH�GDGRV�GR�
JUXSR� GH� SHVTXLVD� &DUDFWHUL]DomR� GR� 6ROR� SDUD� ILQV� GH� PDQHMR� (VSHFtILFR� �&60(�� 1D� iUHD�
H[SHULPHQWDO� IRL� LQVWDODGD�XPD�PDOKD�GH�DPRVWUDJHP�UHJXODU�FRQWHQGR�����SRQWRV�FRP�VHSDUDomR�
HQWUH� DV� DPRVWUDV� GH� ����P� D� ����P�� DEUDQJHQGR�XPD� iUHD� WRWDO� GH� DSUR[LPDGDPHQWH� ����KD��$�
SURSRUomR�DPRVWUDO�LQLFLDO�IRL�GH���SRQWR�D�FDGD�����KD�

��� $QiOLVHV�/DERUDWRULDLV
$�60�IRL�TXDQWLILFDGD�HP�DSDUHOKR�%DUWLQJWRQ�06���DFRSODGR�DR�VHQVRU�%DUWLQJWRQ�06�%�

VHJXLQGR� PHWRGRORJLD� GHVFULWD� SRU� �'($5,1*�� ������ HP� EDL[D� IUHTXrQFLD� ������ N+]��� 3DUD�
GHWHUPLQDU� RV� YDORUHV� GH� 3DGV� XWLOL]RX�VH� D� PHWRGRORJLD� GHVFULWD� SRU� �)$66%(1'(5� H� ,*8(�
������



���

��� $QiOLVHV�JHRHVWDWtVWLFDV
$V�DQiOLVHV�JHRHVWDWtVWLFDV�IRUDP�UHDOL]DGDV�QRV�SURJUDPDV�HVWDWtVWLFRV�*6������YHUVLRQ�����

*DPPD� 6RIWZDUH� 'HVLJQ�� ������ 6XUIHU� �� YHUVLRQ� ����� *ROGHQ� 6RIWZDUH�� ������ H� 5� VRIWZDUH� �5�
GHYHORSPHQW� &RUH� 7HDP�� ������� 2V� GDGRV� IRUDP� VXEPHWLGRV� j� HVWDWtVWLFD� GHVFULWLYD� �PpGLD��
PHGLDQD��HUUR�SDGUmR��FRHILFLHQWH�GH�YDULDomR��PtQLPR��Pi[LPR��FRHILFLHQWH�GH�DVVLPHWULD�H�FXUWRVH���
2�&9�IRL�FODVVLILFDGR�FRP�EDVH�QR�FULWpULR�GH�:DUULFN�H�1LHOVHQ�������� $�GHSHQGrQFLD�HVSDFLDO�GR�
3DGV H� GD� 60� IRUDP� HVWLPDGDV� SRU� PHLR� GRV� YDULRJUDPDV� H[SHULPHQWDLV� �62$5(6�� ������� $�
NULJDJHP� RUGLQiULD� IRL� XWLOL]DGD� SDUD� D� REWHQomR� GRV� PDSDV� GH� SDGU}HV� HVSDFLDLV� GR� )yVIRUR�
DGVRUYLGR��,6$$.6�H�65,9$67$9$����������

���5HVXOWDGRV H�'LVFXVVmR
$V� HVWDWtVWLFDV� GHVFULWLYDV� UHIHUHQWHV� DV� ��� SURSRUo}HV� DPRVWUDLV� DYDOLDGDV� �7DEHOD� ���

DSUHVHQWDUDP�YDORUHV�GH�&9�DOWR VHJXQGR :DUULFN�H�1LHOVHQ��������p�FRQVLGHUDGR�DOWD�YDULDELOLGDGH�
HVSDFLDO� �&9�!� ������ SRUWDQWR� DV� SURSRUo}HV� DPRVWUDLV� FRP� R�&9�PDLV� DOWR� IRUDP�� D� SURSRUomR�
DPRVWUDO� �KD� FRP� &9 � �������� �KD� FRP� &9 ������� H� �KD� FRP� &9 �������� (VVD� DOWD�
YDULDELOLGDGH� GD� 60� UHIOHWH� D� JUDQGH� VHQVLELOLGDGH� GHVWH� DWULEXWR� SDUD� LQGLFDU� SURFHVVRV�
SHGRJHQpWLFRV�

7DEHOD��� ��(VWDWtVWLFD�GHVFULWLYD�SDUD�R�)yVIRUR�DGVRUYLGR��3DGV��QDV�GHQVLGDGHV�DPRVWUDLV�DYDOLDGDV�
9DULiYHLV 1 0pGLD 0HGLDQD (3 0LQ 0D[ &9 $VV���� &XUW

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

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

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

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

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

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

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

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

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

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

(3 HUUR�SDGUmR�GD�PpGLD��&9 �FRHILFLHQWH�GH�YDULDomR������0LQ� �PtQLPR��0D[� �Pi[LPR��DVVL �FRHILFLHQWH�GH�
DVVLPHWULD��FXUW FXUWRVH�����

)RUDP�DMXVWDGRV�DR�PRGHOR�HVIpULFR�RV�YDULRJUDPDV�VLPSOHV�GD�60�H�3DGV�SDUD�D�SURSRUomR�
DPRVWUDO� ���KD� �)LJXUD� ���� R�PHVPR� UHIOHWH� XPD� SHTXHQD� YDULDomR� QD� SHTXHQD� HVFDOD� GD� YDULiYHO�
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5HVXPR��2�VDUF{PHUR� p� D� XQLGDGH� FRQWUiWLO� GR�P~VFXOR� H� WHP�SDSHO� LPSRUWDQWH� QD� TXDOLGDGH� GD�
FDUQH��2� VHX� FRPSULPHQWR� SRGH� VRIUHU� YDULDomR� GXUDQWH� RV� SURFHVVRV� HQYROYLGRV� QD� SURGXomR� GD�
FDUQH� ERYLQD�� SULQFLSDOPHQWH� QR�PDQHMR� SyV� DEDWH�� GXUDQWH� R� UHVIULDPHQWR�� RQGH� SRGH� RFRUUHU� R�
IHQ{PHQR�GR��HQFXUWDPHQWR�SHOR�IULR���DVVRFLDGR�j�SHUGD�GH�TXDOLGDGH�GD�FDUQH��$�PLFURVFRSLD�GH�
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SUHSDUDomR�GH�DPRVWUDV�GH�VDUF{PHURV�SDUD�PHGLGD�GH�VHX�FRPSULPHQWR�XWLOL]DQGR�PLFURVFRSLD�GH�
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ZKHUH�WKH��FROG�VKRUWHQLQJ��SKHQRPHQRQ�PD\�RFFXU��DVVRFLDWHG�ZLWK�ORVV�RI�PHDW�TXDOLW\��$WRPLF�
IRUFH�PLFURVFRS\� LV� D� WHFKQLTXH� WKDW�DOORZV� WR�REWDLQ�VXUIDFH� WRSRJUDSK\�VDPSOHV�PLFURPHWHU�DQG�
QDQRPHWHU� VFDOHV� DFFXUDWHO\� DQG� GHWDLOV� WKDW� DUH� QRW� SRVVLEOH� WR� REWDLQ� E\� HOHFWURQ� RU� RSWLFDO�
PLFURVFRS\�� 7KLV� VWXG\� SUHVHQWV� D� VLPSOH� PHWKRG� RI� SUHSDULQJ� VDPSOHV� IRU� VDUFRPHUH� OHQJWK�
PHDVXUHPHQW�XVLQJ�DWRPLF�IRUFH�PLFURVFRS\��7KH�VDUFRPHUHV�REWDLQHG�IURP�EHHI� �DIWHU�FRROLQJ�RI�
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SyV�DEDWH��8PD�LQIRUPDomR�LPSRUWDQWH�SDUD�DQiOLVHV�RX�SDUD�DFRPSDQKDPHQWR�GHVVHV�SURFHVVRV�p�D�
PHGLGD� GR� FRPSULPHQWR� GR� VDUF{PHUR� TXH� p� D� XQLGDGH� FRQWUiWLO� GR� P~VFXOR�� UHVSRQViYHO� SHOD�
FRQWUDomR�H�H[SDQVmR�PXVFXODU��4XDQGR��HOH�VRIUH�HQFXUWDPHQWR�Ki�D�WHQGrQFLD�GD�FDUQH�WRUQDU�VH�
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DX[LOLDU�QR�PHOKRU�FRQWUROH�QDV�HWDSDV�GH�SURGXomR�GD�FDUQH�
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FRQWUDVWH�GH�IDVH�RX�GLIUDomR�GH�UDLRV�ODVHU��PDV�SRGHP�VHU�VXMHLWDV�D�HUURV�H�QmR�IRUQHFHP�GDGRV�GH�


