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5HVXPR� 2� PLOKR� p� XP� GRV� SULQFLSDLV� LQJUHGLHQWHV� HQHUJpWLFRV� XWLOL]DGR� QD� QXWULomR� DQLPDO� H�
KXPDQD��SRU�VHU�XPD�IRQWH�EDUDWD�GH�FDUERLGUDWRV��SURWHtQDV�H�yOHRV��&RP�D�ILQDOLGDGH�GH�SURGXomR�
GH�QRYDV�HVSpFLHV�FRP�PDLRU�UHVLVWrQFLD�jV�SUDJDV��LQVHWRV�H�KHUELFLGDV��D�PDWUL]�JHQpWLFD�WHP�VLGR�
PRGLILFDGD� HP� ODERUDWyULR�� UHVXOWDQGR� HP� SURGXWRV� WUDQVJrQLFRV�� $� ELRWHFQRORJLD� PRGHUQD� WHP�
SRVVLELOLWDGR� JUDQGH� Q~PHUR� GH� JHQHV� SDVVtYHLV� GH� XWLOL]DomR� QD�PHOKRULD� JHQpWLFD� GR�PLOKR��1R�
HQWDQWR�� DLQGD� H[LVWHP� G~YLGDV� GH� GLYHUVDV� QDWXUH]DV� FRP� UHODomR� DR� HPSUHJR� H� VHJXUDQoD� GHVVD�
WHFQRORJLD�� 1HVVH� FRQWH[WR�� ID]�VH� LPSRUWDQWH� D� LPSOHPHQWDomR� GH�PpWRGRV� SDUD� LGHQWLILFDomR� GH�
VHPHQWHV�GH�PLOKR�SURGX]LGDV�H�RIHUWDGDV�QR�PHUFDGR��$�PDLRULD�GRV�PpWRGRV�SDUD�D�GHWHFomR�GH�
RUJDQLVPRV�JHQHWLFDPHQWH�PRGLILFDGRV�VmR�EDVHDGRV�HP�UHDomR�HP�FDGHLD�GD�SROLPHUDVH��3&5���XP�
PpWRGR� FRPSOH[R� H� GH� DOWR� FXVWR� TXH� GHPDQGD� D� H[WUDomR� GR� PDWHULDO� JHQpWLFR SDUD� DQiOLVH��
7pFQLFDV� HVSHFWUDLV� QmR� GHVWUXWLYDV� WrP� GHPRQVWUDGR� SRWHQFLDO� SDUD� D� UHIHULGD� ILQDOLGDGH�� 1HVWH�
VHQWLGR�� D� HVSHFWURVFRSLD� 5DPDQ� H� IHUUDPHQWDV� TXLPLRPpWULFDV� IRUDP� XWLOL]DGDV� SDUD� R�
GHVHQYROYLPHQWR�GH�XP�PpWRGR GH�FODVVLILFDomR�GH�PLOKR�WUDQVJrQLFR�H�FRQYHQFLRQDO��2V�UHVXOWDGRV�
REWLGRV� PRVWUDUDP� TXH� SURWHtQDV� H� FDUERLGUDWRV� VmR� LPSRUWDQWHV� j� GLVFULPLQDomR� GH� FODVVHV�� 2�
PRGHOR� EDVHDGR� HP� /'$� �/LQHDU� 'LVFULPLQDQW� $QDO\VLV��� DSUHVHQWRX� H[DWLGmR� VDWLVIDWyULD�� FRP�
EDL[R�HUUR�H�DOWD�SUHFLVmR�

3DODYUDV�FKDYH� PLOKR�WUDQVJrQLFR��FODVVLILFDomR��HVSHFWURVFRSLD�UDPDQ�
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$EVWUDFW� &RUQ�LV�RQH�RI�WKH�PDLQ�HQHUJ\�LQJUHGLHQWV�XVHG�LQ�DQLPDO�DQG�KXPDQ�QXWULWLRQ�DV�LW�LV�D�
FKHDS� VRXUFH� RI� FDUERK\GUDWHV�� SURWHLQV� DQG� RLOV�� ,Q� RUGHU� WR� SURGXFH� QHZ� VSHFLHV� ZLWK� JUHDWHU�
UHVLVWDQFH� WR�SHVWV�� LQVHFWV�DQG�KHUELFLGHV�� WKH�JHQHWLF�PDWUL[�KDV�EHHQ�PRGLILHG� LQ� WKH� ODERUDWRU\��
UHVXOWLQJ� LQ� WUDQVJHQLF� SURGXFWV��0RGHUQ� ELRWHFKQRORJ\�KDV� HQDEOHG� D� ODUJH� QXPEHU� RI� JHQHV� WKDW�
FDQ�EH�XVHG�WR�LPSURYH�PDL]H�JHQHWLFV��+RZHYHU��WKHUH�DUH�VWLOO�VHYHUDO�GRXEWV�UHJDUGLQJ�WKH�XVH�DQG�
VDIHW\� RI� WKLV� WHFKQRORJ\�� ,Q� WKLV� FRQWH[W�� LW� LV� LPSRUWDQW� WR� LPSOHPHQW�PHWKRGV� WR� LGHQWLI\�PDL]H�
VHHGV� SURGXFHG� DQG� RIIHUHG� LQ� WKH� PDUNHW�� 0RVW� PHWKRGV� IRU� GHWHFWLQJ� JHQHWLFDOO\� PRGLILHG�
RUJDQLVPV�DUH�EDVHG�RQ�SRO\PHUDVH�FKDLQ�UHDFWLRQ��3&5���D�FRPSOH[�DQG�FRVWO\�PHWKRG�WKDW�UHTXLUHV�
H[WUDFWLRQ�RI�JHQHWLF�PDWHULDO�IRU�DQDO\VLV��1RQ�GHVWUXFWLYH�VSHFWUDO�WHFKQLTXHV�KDYH�VKRZQ�SRWHQWLDO�
IRU� WKLV� SXUSRVH�� ,Q� WKLV� VHQVH�� 5DPDQ� VSHFWURVFRS\� DQG� FKHPRPHWULF� WRROV� ZHUH� XVHG� IRU� WKH�
GHYHORSPHQW�RI�D� WUDQVJHQLF�DQG�FRQYHQWLRQDO�FRUQ�FODVVLILFDWLRQ�PHWKRG��7KH�UHVXOWV�VKRZHG� WKDW�
SURWHLQV�DQG�FDUERK\GUDWHV�DUH�LPSRUWDQW�WR�FODVV�GLVFULPLQDWLRQ��7KH�/LQHDU�'LVFULPLQDQW�$QDO\VLV�
�/'$��PRGHO�SUHVHQWHG�VDWLVIDFWRU\�DFFXUDF\��ORZ�HUURU�DQG�KLJK�SUHFLVLRQ�

.H\ZRUGV��WUDQVJHQLF�FRUQ��FODVVLILFDWLRQ��5DPDQ�VSHFWURVFRS\

���,QWURGXomR�
2�PLOKR�p�XP�GRV�SULQFLSDLV�LQJUHGLHQWHV�HQHUJpWLFRV�XWLOL]DGR�QD�QXWULomR�DQLPDO�H�KXPDQD�

7UDWD�VH� GH� XPD� IRQWH� GH� EDL[R� FXVWR� SDUD� REWHQomR� GH� FDUERLGUDWRV�� SURWHtQDV�� IHUUR� H� RXWURV�
PLQHUDLV��1866��7$180,+$5'-2���������6HJXQGR�R�'HSDUWDPHQWR�GH�$JULFXOWXUD�GRV�(VWDGRV�
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8QLGRV �86'$���D�SURMHomR�GH VDIUD�PXQGLDO�GH�PLOKR SDUD�R FLFOR�����������VHUi�GH������ELOKmR�GH�
WRQHODGDV��),(63���������&RP�D�ILQDOLGDGH�GH�SURGXomR�GH�QRYDV�HVSpFLHV�FRP�PDLRU�UHVLVWrQFLD�D�
SUDJDV��LQVHWRV�H�KHUELFLGDV�HVSHFtILFRV�H�WDPEpP�FRP�DOJXPD�FDUDFWHUtVWLFD�QXWULFLRQDO�DSULPRUDGD�
RX�PHVPR�DXVrQFLD�GH�FRPSRVWRV�DOHUJrQLFRV��R�PLOKR�SRGH�WHU�VXD�FRPSRVLomR�JHQpWLFD�PRGLILFDGD�
�&258-2�HW�DO���������

'H�DFRUGR�FRP�R�6HUYLoR�,QWHUQDFLRQDO�SDUD�$TXLVLomR�GH�$SOLFDo}HV�$JUR�ELRWHFQROyJLFDV�
�,6$$��� D� DSOLFDomR� GH� 2UJDQLVPRV� *HQHWLFDPHQWH� 0RGLILFDGRV� �2*0�� WHP� FUHVFLGR� QD�
DJULFXOWXUD��9LQWH�H�VHLV�SDtVHV SODQWDUDP�������PLOK}HV�GH�KHFWDUHV�GH�FXOWXUDV�ELRWHFQROyJLFDV��R�
TXH�DFUHVFHQWRX�����PLOKmR�GH�KHFWDUHV�DR�UHFRUGH�GH�SODQWLRV�HP�������2V�SDtVHV�FRP�D�PDLRU�iUHD�
GH� FXOWXUDV� ELRWHFQROyJLFDV� SODQWDGDV� VmR� RV� (8$�� %UDVLO�� $UJHQWLQD�� &DQDGi� H� ËQGLD� H� VmR�
UHVSRQViYHLV�FROHWLYDPHQWH��GH�����GD�iUHD�JOREDO�WRWDO�GH�FXOWXUDV�ELRWHFQROyJLFDV��,6$$��������

$SHVDU� GDV� YDQWDJHQV�� R� XVR� GH� 2*0� HP� DOLPHQWRV QmR� p� DFHLWR� HP� DOJXQV� SDtVHV�� $�
FDUDFWHUL]DomR�GDV�DPRVWUDV�GH�PLOKR�p��SRUWDQWR��XP�GHVDILR�FLHQWtILFR�H� WHFQROyJLFR�SUHPHQWH�QD�
DJURLQG~VWULD� GH� DOLPHQWRV�� 3RUWDQWR�� XPD� WHFQRORJLD� GH� LGHQWLILFDomR� GH� SURGXWRV� JHQHWLFDPHQWH�
PRGLILFDGRV� �*0�� H� VXDV� PDWpULDV�SULPDV� p� FRQVLGHUDGD� LPSRUWDQWH� SDUD� JDUDQWLU� D� VHJXUDQoD�
DOLPHQWDU�GRV�FRQVXPLGRUHV�

$WXDOPHQWH�� RV� PpWRGRV� GH� GHWHFomR� PDLV� FRPXQV� VmR�� UHDomR� HP� FDGHLD� GD� SROLPHUDVH�
�3&5���:$1*�HW�DO����������WUDQVIHUrQFLD�GH�iFLGR�QXFOHLFR��PDQFKDV�GH�6RXWKHUQ���6287+(51��
�������HVSHFWURPHWULD�GH�PDVVD��2&$f$�HW�DO�������&���SHUILV�FURPDWRJUiILFRV�GH�SURWHtQDV��DOpP�
GD�HOHWURIRUHVH �*$5&Ë$�HW�DO���������

(P� JHUDO�� RV� UHIHULGRV� PpWRGRV� DSUHVHQWDP� DOWD� HVSHFLILFLGDGH� H� VHQVLELOLGDGH�� &RQWXGR��
JHUDOPHQWH� SRVVXHP� DOWR� FXVWR� SRU� DQiOLVH� H� Ki�PRURVLGDGH� GH� GHWHFomR�� 5HFHQWHPHQWH�� WpFQLFDV�
HVSHFWUDLV�QmR�GHVWUXWLYDV�FRPR�D�HVSHFWURVFRSLD�GH�LQIUDYHUPHOKR�SUy[LPR��1,56���/81$��HW�DO���
������� LPDJHQV�PXOWLHVSHFWUDLV� �/,8� HW� DO��� ������� HVSHFWURVFRSLD� WHUDKHUW]� �/,8� HW� DO��� ������ H� D�
HVSHFWURPHWULD� GH� HPLVVmR� ySWLFD� FRP� SODVPD� LQGX]LGR� SRU� ODVHU� �/,%6�� �/,8� HW� DO��� ������
DVVRFLDGDV�D PpWRGRV�TXLPLRPpWULFRV�WrP�GHPRQVWUDGR�UHODWLYR�VXFHVVR�QD�UiSLGD�LGHQWLILFDomR�GH�
FXOWXUDV�*0�

$�HVSHFWURVFRSLD�5DPDQ�p�XPD�DOWHUQDWLYD�SURPLVVRUD��FDSD]�GH�LUUDGLDU�XPD�DPRVWUD�HP�XP�
FRPSULPHQWR�GH�RQGD�HVSHFtILFR��PRQRFURPiWLFR�� �FRP�XP�ODVHU��SRU�H[HPSOR��8PD�IUDomR�GHVVD�
UDGLDomR� VRIUH� HVSDOKDPHQWR� LQHOiVWLFR� H� DV� SHTXHQDV� GLIHUHQoDV� GH� HQHUJLD� HQWUH� D� UDGLDomR�
LQFLGHQWH� H� HVSDOKDGD� VmR� WUDQVIRUPDGDV� HP� Q~PHURV� GH� RQGD�� GDQGR� RULJHP� DR� GHQRPLQDGR�
HVSHFWUR�5DPDQ� FDSD]� GH� FDUDFWHUL]DU� DOJXPDV�PROpFXODV� SUHVHQWHV� QR�PDWHULDO� �60,7+��'(17��
�������$VVLP��D�HVSHFWURVFRSLD�5DPDQ�IRUQHFH�LQIRUPDo}HV�UHOHYDQWHV�j�GHWHFomR�H�GLIHUHQFLDomR�GH�
DPRVWUDV� ELROyJLFDV�� 5HFHQWHPHQWH� DOJXPDV� DSOLFDo}HV� GD� WpFQLFD� DVVRFLDGD� D� PRGHORV�
PXOWLYDULDGRV�HP�DPRVWUDV�GH�PLOKR�IRUDP�HVWXGDGDV��WDLV�FRPR�SDUD�DYDOLDU�TXDOLGDGH�GH�JUmRV�GH�
PLOKR� VDXGiYHLV� RX� FRP� D� SUHVHQoD� GH� IXQJRV� $VSHUJLOOXV� IODYXV �)$5%(5�� ������ H DYDOLDU� D�
FRPSRVLomR�GH�PLOKR�DPDUHOR�H� UR[R�SRU�PHLR�GD�SUHVHQoD�GD�DPLORVH�DPLORSHFWLQD �,/',=�HW�DO���
������� 1HVVH HVFRSR� GH� SHVTXLVD�� R� SUHVHQWH� WUDEDOKR� LQYHVWLJRX� R� SRWHQFLDO� GD� HVSHFWURVFRSLD�
5DPDQ�SDUD�GLIHUHQFLDU�VHPHQWHV�GH�PLOKRV�FRQYHQFLRQDLV�H�WUDQVJrQLFRV�

���0DWHULDLV�H�0pWRGRV
$PRVWUDV GH�VHPHQWHV�GH�KtEULGRV�H[SHULPHQWDLV�VLPSOHV�GD�WHFQRORJLD�97�352��SRVVXLQGR�

WUrV�WUDQVJHQHV�FU\�$�������FU\�$E��H�F�HSVSV� UHVSRQViYHLV�SHOD�UHVLVWrQFLD�D�ODJDUWDV�H�WROHUkQFLD�
DR� KHUELFLGD� JOLIRVDWR� IRUDP� IRUQHFLGDV� SHOD� (PEUDSD� 0LOKR� H� 6RUJR� GH� 6HWH� /DJRDV� � 0*��2�
FRQMXQWR� GH� DPRVWUDV� FRPSUHHQGH� ��� DPRVWUDV� FRQYHQFLRQDLV� H� ��� JHQHWLFDPHQWH� PRGLILFDGDV�
�SDUHDGDV��

,QLFLDOPHQWH�� IRUDP� WRPDGDV� DOHDWRULDPHQWH� ��� VHPHQWHV� GH� FDGD� DPRVWUD�� DV� TXDLV� IRUDP�
LQGLYLGXDOPHQWH�KRPRJHQHL]DGDV� HP�XP�PRLQKR�FULRJrQLFR��$SyV� D�PRDJHP�� DV� VHPHQWHV� IRUDP�
FRQYHUWLGDV� HP� SDVWLOKDV H� RV� HVSHFWURV� 5DPDQ� IRUDP� DGTXLULGRV� XWLOL]DQGR� XP� HVSHFWU{PHWUR�
�L5DPDQ�%:6�������+��%	:�7HN���FRP�IRQWH�GH�H[FLWDomR�GH�����QP��SRWrQFLD�������P:��H�
UHVROXomR�HVSHFWUDO�GH�����FP����



���

$QWHV� GD� DTXLVLomR� HVSHFWUDO� IRUDP� RWLPL]DGRV� RV� SDUkPHWURV� LQVWUXPHQWDLV�� � WHPSR� GH�
LQWHJUDomR��SRWrQFLD�GR�ODVHU�����H�R�Q~PHUR�GH�HVSHFWURV�D�VHU�WRPDGR�HP�FDGD�SRQWR�GH�PHGLGD�
�Q���$SyV�D�RWLPL]DomR��RV�HVSHFWURV�IRUDP�FDSWXUDGRV�HP���GLIHUHQWHV�UHJL}HV�GDV�SDVWLOKDV��VHQGR�
Q ���� WHPSR� GH� LQWHJUDomR� ��V� H� SRWrQFLD� GR� ODVHU� ���� 2V� HVSHFWURV� IRUDP� SUp�SURFHVVDGRV�
LQGLYLGXDOPHQWH�QR�0$7/$%� �5����D��FRP�3/6�7RROER[��$SOLFRX�VH R�ILOWUR�6DYLWV]N\�*ROD\��
XWLOL]DQGR�XP�SROLQ{PLR�GH����RUGHP�H�XPD�MDQHOD�GH����SRQWRV��(P�VHJXLGD�IRL�UHDOL]DGD�D�FRUUHomR�
GD�OLQKD�GH�EDVH�XWLOL]DQGR�D�IXQomR�:KLWWDNHU�ILOWHU�H�SRU�~OWLPR�RV�HVSHFWURV�IRUDP�QRUPDOL]DGRV�
SHOD�EDQGD������FP����

3DUD�R�SURSyVLWR�GH� FRPSDUDomR�GDV�PpGLDV�� WHVWH� W� GH� VWXGHQW� IRL� DSOLFDGR�QRV�YDORUHV�GH�
LQWHQVLGDGHV� Pi[LPDV� GH� FDGD� EDQGD� HVSHFWUDO� LGHQWLILFDGD� HQWUH� RV� SDUHV� WUDQVJrQLFRV� H�
FRQYHQFLRQDLV�� 3DUD� D� FRQVWUXomR� GR� PRGHOR� GH� SUHGLomR� SDUD� VHPHQWHV� GH� PLOKR� WUDQVJrQLFR� H�
FRQYHQFLRQDLV� SRU� /'$� �/LQHDU� 'LVFULPLQDQW� $QDO\VLV��� DV� DPRVWUDV� GR� FRQMXQWR� GH� FDOLEUDomR�
IRUDP�FRPSRVWDV�GH�����H�GH�YDOLGDomR�����GR�WRWDO�GDV�DPRVWUDV��

&RQVLGHUDQGR� DSHQDV� DV� DPRVWUDV� GR� FRQMXQWR� GH� FDOLEUDomR� H� D� SDUWLU� GDV� YDULiYHLV�
VHOHFLRQDGDV� SHOR� WHVWH� W� GH� VWXGHQW�� IRL� DSOLFDGR� XPD� QRYD� VHOHomR� GH� YDULiYHLV� XWLOL]DQGR� R�
DOJRULWPR�FRPSXWDFLRQDO�:UDSSHU��DX[LOLDGR�SHOD�VHOHomR�VHTXHQFLDO�SDUD�WUiV��%DFNZDUG�6HOHFWLRQ��
SDUD� VHOHFLRQDU� DV� YDULiYHLV� D� SDUWLU� GR� FRQMXQWR� GDV� ��� YDULiYHLV�� SUHYLDPHQWH� VHOHFLRQDGDV� SHOR�
WHVWH�HVWDWtVWLFR��7DQWR�R�PRGHOR�GH�FODVVLILFDomR��TXDQWR�D�PHWDKHXUtVWLFD�XWLOL]DGD�SDUD�D�VHOHomR�GH�
YDULiYHLV�IRUDP�HPSUHJDGDV�SRU�PHLR�GR�VRIWZDUH�:(.$��

���5HVXOWDGRV�H�'LVFXVVmR
2V�HVSHFWURV�GDV�����SDVWLOKDV�VHQGR�HVWDV�����UHIHUHQWHV�D�FODVVH�GRV�JUmRV�WUDQVJrQLFRV�H�

���� UHIHUHQWHV� DRV� FRQYHQFLRQDLV�� IRUDP� DGTXLULGRV� XWLOL]DQGR� DV� FRQGLo}HV� RWLPL]DGDV�� R� SUp�
SURFHVVDPHQWR� GHVFULWR� IRL� DSOLFDGR� H� DV� EDQGDV� SUHVHQWHV� QRV� HVSHFWURV�5DPDQ� GDV� DPRVWUDV� GH�
PLOKR�IRUDP�LGHQWLILFDGDV�

1D� UHIHULGD� UHJLmR�� RV� HVSHFWURV� GDV� GXDV� FODVVHV� DSUHVHQWDUDP� DVSHFWRV� VHPHOKDQWHV� HP�
UHODomR� DRV� FRPSRVWRV� TXtPLFRV� SUHVHQWHV��$V� DWULEXLo}HV� GDV� EDQGDV� IRUDP� UHDOL]DGDV� GH� DFRUGR�
FRP� D� OLWHUDWXUD �,/',=� HW� DO��� ����� )$5%(5�� ����� PDMRULWDULDPHQWH RV� HVSHFWURV� VmR�
FDUDFWHUL]DGRV�SRU�EDQGDV�GH� HVSDOKDPHQWR� DVVRFLDGDV� D�SUHVHQoD�GH� FDUERLGUDWRV� ����������������
�����������������������������������������������������������������������������������H������FP�����
SURWHtQDV������H������FP�����OLJQLQD�������H������FP����H�FDURWHQRLGHV�������������H������FP�����

$SyV�R�HVWXGR�VLVWHPiWLFR�GDV�DWULEXLo}HV�GDV�EDQGDV��REVHUYRX�VH�D�SUHVHQoD�GDV�PHVPDV�
HP�DPEDV�DV�FODVVHV��DVVLP�D�EXVFD�GH�YDULiYHLV�SDUD�D�VHSDUDomR�GDV�FODVVHV�IRUDP�IHLWDV�SRU�PHLR�
GD� DQiOLVH� GRV� YDORUHV� GH� LQWHQVLGDGH� Pi[LPD� � SDUD� FDGD� EDQGD� LGHQWLILFDGD� �� 1HVWH� VHQWLGR�� DV�
LQWHQVLGDGHV�IRUDP�VHOHFLRQDGDV�H�IRUDP�IHLWRV�HQWmR�R�FiOFXOR�GDV�PpGLDV�H�GHVYLR�SDGUmR�SDUD�FDGD�
DPRVWUD��9LVDQGR�PHOKRU�DYDOLDU�DV�GLIHUHQoDV�HQWUH�DV�PpGLDV�DSOLFRX�VH�R� WHVWH� W�GH�VWXGHQW�FRP�
QtYHO� GH� VLJQLILFkQFLD� GH� ���� 2V� UHVXOWDGRV� REWLGRV� PRVWUDUDP� TXH� SDUD� WRGDV� DV� EDQGDV�
LGHQWLILFDGDV� SHOR� PHQRV� XP� SDU� �WUDQVJrQLFR� H� FRQYHQFLRQDO�� UHVXOWRX� HP� GLIHUHQoD� HVWDWtVWLFD�
VLJQLILFDWLYD�� 1R� HQWDQWR�� DOJXPDV� EDQGDV� FRPR� ���� FP��� �DPLORVH�� DPLORSHFWLQD�� PRGRV�
HVTXHOpWLFRV�GR�DQHO�SLUDQRVH�� ����FP����GHIRUPDo}HV�&&2�H�&&&��������FP����& &� QR�SODQR��H�
�����FP����Ȟ�&�2����Ȟ�&�&����į�&�2�+�� IRUDP�DV�EDQGDV�TXH�DSUHVHQWDUDP�PDLRU��SUREDELOLGDGH�GH�
GLVWLQomR�HQWUH�WRGRV�RV�SDUHV��WUDQVJrQLFRV�H�FRQYHQFLRQDLV��GH�DFRUGR�FRP�D�GLIHUHQoD�HVWDWtVWLFD�
HQWUH�DV�PpGLDV�

(P� VHJXLGD�� IRL� DSOLFDGD� D� DERUGDJHP� �:UDSSHU� FRP�%DFNZDUG� 6HOHFWLRQ �FRQMXQWR� GDV�
DPRVWUDV�GH�FDOLEUDomR���$�7DEHOD���GHVFUHYH�DV�YDULiYHLV�VHOHFLRQDGDV�

'H�DFRUGR�FRP�D�7DEHOD����DSHQDV���YDULiYHLV�IRUDP�HPSUHJDGDV�SDUD�R�GHVHQYROYLPHQWR�GR�
PRGHOR�� 9DOH� GHVWDFDU� TXH� DV� DWULEXLo}HV� GDV� EDQGDV� VHOHFLRQDGDV� VmR� UHIHUHQWHV� D� SUHVHQoD� GH�
SURWHtQDV� H� FDUERLGUDWRV�� VHQGR� WDLV� FRPSRVWRV� LPSRUWDQWHV� SDUD� GLIHUHQFLDU� DV� FODVVHV� GH� PLOKR�
WUDQVJrQLFR�H�PLOKR�FRQYHQFLRQDO�

$VVLP�� D� SDUWLU� GDV� YDULiYHLV� VHOHFLRQDGDV�� R�PRGHOR� EDVHDGR�QD� DQiOLVH� GH� GLVFULPLQDQWHV�
OLQHDUHV��/'$��SDUD�SUHGLomR�GDV�FODVVHV�IRL�GHVHQYROYLGR��2�PRGHOR�SURSRVWR�IRL�DYDOLDGR�SRU�PHLR�
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GR�FRQMXQWR�GH�YDOLGDomR�H�DV�UHVSHFWLYDV�ILJXUDV�GH�PpULWR�HQFRQWUDP�VH�QD�7DEHOD���

7DEHOD��� 9DULiYHLV�VHOHFLRQDGDV�SRU�:UDSSHU�SDUD�D�FRQVWUXomR�GR�PRGHOR�GH�SUHGLomR�GH�VHPHQWHV�
GH�PLOKR�WUDQVJrQLFR�H�FRQYHQFLRQDO�

9DULiYHLV
VHOHFLRQDGDV��FP���

0RGR�YLEUDFLRQDO $WULEXLo}HV

��� DPLORVH��DPLORSHFWLQD��PRGRV�HVTXHOpWLFRV�GR�DQHO�SLUDQRVH &DUERLGUDWRV
��� GHIRUPDo}HV�&&2�H�&&& &DUERLGUDWRV
��� 6í6�JDXFKH�JDXFKH�WUDQV 3URWHtQDV
��� į�&�&�2� &DUERLGUDWRV
��� į�&�&�2��GHIRUPDo}HV�HVTXHOpWLFDV�GR�DQHO�JOLFRVtGLFR &DUERLGUDWRV
��� į�&�&�+����į�&�2�&���OLJDomR�JOLFRVtGLFD��UHJLmR�DQRPpULFD &DUERLGUDWRV
���� į��&�2+� &DUERLGUDWRV
���� į��&�2+� &DUERLGUDWRV
���� Ȟ�&�2���į�&�2�+� &DUERLGUDWRV
���� į�&�&�+� &DUERLGUDWRV
���� Ȟ�& 2���$PLGD�,� 3URWHtQDV

į� �IOH[mR�RX�GHIRUPDomR�DQJXODU��Ȟ� �HVWLUDPHQWR

7DEHOD��� 5HVXOWDGRV�HVWDWtVWLFRV�GR�/'$�REWLGR�SDUD�R�PRGHOR�GH�SUHGLomR�GDV�VHPHQWHV��
506(& 506(3 7D[D�GH�DFHUWR

0RGHOR�� ������ ������ ����
506(&� �UDL]�TXDGUDGD�GR�HUUR�PpGLR�TXDGUiWLFR�GH�FDOLEUDomR��506(3 �UDL]�TXDGUDGD�GR�HUUR�PpGLR�TXDGUiWLFR�
GH�SUHGLomR�

$QDOLVDQGR�RV�UHVXOWDGRV�REWLGRV��REVHUYD�VH�TXH�SDUD�R�PRGHOR�GHVHQYROYLGR�R�5� �����RV�
YDORUHV� GH� 506(&� H� 506(3� IRUDP� UHODWLYDPHQWH� EDL[RV� H� D� WD[D� GH� DFHUWR� GR� PRGHOR� SDUD� R�
FRQMXQWR�GH�YDOLGDomR�IRL�GH�������'HVVD�PDQHLUD�R�PRGHOR�DMXVWDGR�SDUD�D�SUHGLomR�GH�VHPHQWHV�GH�
PLOKR�WUDQVJrQLFRV�H�FRQYHQFLRQDLV�VH�HQTXDGURX�QRV�SDUDPHQWRV�GH�XP�PRGHOR�VDWLVIDWyULR�

���&RQFOXV}HV
2V�HVWXGRV�VREUH�D�FDSDFLGDGH�GD�HVSHFWURVFRSLD�5DPDQ�SDUD�GLVWLQomR�GH�VHPHQWHV�GH�PLOKR�

WUDQVJrQLFR�H�FRQYHQFLRQDO�LQGLFRX�SRWHQFLDO�SDUD�WpFQLFD��$�FRPSRVLomR�RUJkQLFD�GDV�DPRVWUDV�GH�
PLOKR� VXJHUH� TXH� SURWHtQDV� H� FDUERLGUDWRV� VmR� LPSRUWDQWHV� SDUD� D� GLVFULPLQDomR� GDV� FODVVHV�� 2�
PRGHOR� JHUDGR� SDUD� SUHGLomR� GH� VHPHQWHV� GH� PLOKR� WUDQVJrQLFR� H� FRQYHQFLRQDO� DSUHVHQWRX�
SDUkPHWURV�VDWLVIDWyULRV�
$JUDGHFLPHQWRV

&QST� �&RQVHOKR� 1DFLRQDO� GH� 'HVHQYROYLPHQWR� &LHQWtILFR� H� 7HFQROyJLFR��� &DSHV�
�&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU��H�(PEUDSD�0LOKR�H�6RUJR��

5HIHUrQFLDV
&258-2��0��HW�DO��8VH�RI�RPLFV�DQDO\WLFDO�PHWKRGV�LQ�WKH�VWXG\�RI�JHQHWLFDOO\�PRGLILHG�PDL]H�

YDULHWLHV�WHVWHG�LQ����GD\V�IHHGLQJ�WULDOV��)RRG�&KHPLVWU\��Y�������S������ ���������
)$5%(5��&���.XURXVNL��'��'HWHFWLRQ�DQG�,GHQWLILFDWLRQ�RI�3ODQW�3DWKRJHQV�RQ�0DL]H�.HUQHOV�ZLWK�D�

+DQG�+HOG�5DPDQ�6SHFWURPHWHU� $QDO��&KHP��Y������S�����������������
),(63�� )HGHUDomR�GDV�,QG~VWULDV�GR�(VWDGR�GH�6mR�3DXOR�� 1RWD����R OHYDQWDPHQWR�86'$�GD�VDIUD�

��������� 6HWHPEUR�����'LVSRQtYHO�HP����KWWSV���ZZZ�ILHVS�FRP�EU�LQGLFHV�SHVTXLVDV�H�
SXEOLFDFRHV�VDIUD�PXQGLDO�GH�PLOKR���DWWDFKPHQW�ILOH����������������
EROHWLPPLOKRVHWHPEUR�����!��$FHVVR�HP�����VHW�������

*$5&Ë$�� &�� HW� DO�� 5DSLG� FKDUDFWHUL]DWLRQ� RI� �JO\SKRVDWH� WROHUDQW�� WUDQVJHQLF� DQG� QRQ�WUDQVJHQLF�
VR\EHDQV�XVLQJ�FKURPDWRJUDSKLF�SURWHLQ�SURILOHV��)RRG�&KHP��Y������S�������������������

,/',=�� *�� 2� HW� DO� $� FRPSDUDWLYH� VWXG\� RI� WKH� \HOORZ� GHQW� DQG� SXUSOH� IOLQW� PDL]H� NHUQHO�
FRPSRQHQWV�E\�5DPDQ�VSHFWURVFRS\�DQG�FKHPRPHWULFV��-RXUQDO�RI�0ROHFXODU�6WUXFWXUH��Y�������
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S������� ����������
,6$$� ,QWHUQDWLRQDO�6HUYLFH�IRU�WKH�$FTXLVLWLRQ�RI�$JUL�ELRWHFK�$SSOLFDWLRQV ± 'LVSRQtYHO�HP����

KWWS���ZZZ�LVDDD�RUJ�UHVRXUFHV�SXEOLFDWLRQV�EULHIV����!�$FHVVR�HP�����VHW�������
/,8��&��HW�DO��1RQ�GHVWUXFWLYH�GLVFULPLQDWLRQ�RI�FRQYHQWLRQDO�DQG�JO\SKRVDWH�UHVLVWDQW�VR\EHDQ�VHHGV�

DQG� WKHLU� K\EULG� GHVFHQGDQWV� XVLQJ�PXOWLVSHFWUDO� LPDJLQJ� DQG� FKHPRPHWULF�PHWKRGV�� -��$JULF��
6FL��Y������S���±���������

/,8�� ;�� HW� DO�� 5DSLG� LGHQWLILFDWLRQ� RI� JHQHWLFDOO\�PRGLILHG�PDL]H� XVLQJ� ODVHU�LQGXFHG� EUHDNGRZQ�
VSHFWURVFRS\��)RRG��%LRSURFHVV��7HFK��Y�����S������ ����������

/,8��:��HW� DO��$SSOLFDWLRQ�RI� WHUDKHUW]� VSHFWURVFRS\� LPDJLQJ� IRU�GLVFULPLQDWLRQ�RI� WUDQVJHQLF� ULFH�
VHHGV�ZLWK�FKHPRPHWULFV��)RRG &KHPLVWU\��Y�������S����������������

/81$�� $�� 6�� HW� DO�� 5DSLG� FKDUDFWHUL]DWLRQ� RI� WUDQVJHQLF� DQG� QRQ�WUDQVJHQLF� VR\EHDQ� RLOV� E\�
FKHPRPHWULF�PHWKRGV�XVLQJ�1,5�VSHFWURVFRS\��6SHFWURFKLP��$FWD�$��Y�������S����������������

1866��(��7����7$180,+$5'-2��6��6��0DL]H��$�3DUDPRXQW�6WDSOH�&URS�LQ�WKH�&RQWH[W�RI�*OREDO�
1XWULWLRQ��&RPSUHKHQVLYH�5HYLHZV�LQ�)RRG�6FLHQFH�DQG�)RRG�6DIHW\�Y�����S������� ����������

2&$f$��0��)��HW�DO��0DVV�VSHFWURPHWULF�GHWHFWLRQ�RI�&3��(3636�LQ�JHQHWLFDOO\�PRGLILHG�VR\D�DQG�
PDL]H��5DSLG�&RPPXQ��0DVV�6SHFWURP��Y������S���������������&��

60,7+��(���'(17��*��0RGHUQ�5DPDQ�6SHFWURVFRS\�� $�3UDFWLFDO�$SSURDFK�������
6287+(51�� (�� 0�� 'HWHFWLRQ� RI� 6SHFLILF� 6HTXHQFHV� DPRQJ� '1$� IUDJPHQWV� VHSDUDWHG� E\� JHO�
HOHFWURSKRUHVLV� -��0RO��%LRO��Y� ����S����������������
:$1*��;��HW�DO��0XOWLSOH[�HYHQW� VSHFLILF�TXDOLWDWLYH�SRO\PHUDVH�FKDLQ�UHDFWLRQ�IRU�GHWHFWLQJ�WKUHH�

WUDQV� JHQLF�ULFH�OLQHV�DQG�DSSOLFDWLRQ�RI�D�VWDQGDUG�SODVPLG�DV�D�TXDQWLWDWLYH�UHIHUHQFH�PROHFXOH��
$QDO\WLFDO�%LRFKHPLVWU\��Y�������S�����������


