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$ FRPSDUDomR GH VHT�rQFLDV p XPD GDV RSHUDo}HV SULPLWLYDV PDLV LPSRUWDQWHV QD iUHD GH
ELRORJLD FRPSXWDFLRQDO� (OD VHUYH GH EDVH SDUD RXWUDV PDQLSXODo}HV PDLV HODERUDGDV� 2
DOJRULWPR EiVLFR GH FRPSDUDomR GH GXDV VHT�rQFLDV p EDVHDGR QR PpWRGR GH
SURJUDPDomR GLQkPLFD� 7DQWR R DOJRULWPR EiVLFR TXDQWR VXDV H[WHQV}HV SRVVXHP
FRPSOH[LGDGH GH WHPSR TXDGUiWLFD� ,VWR ID] FRP TXH HOHV VHMDP LQYLiYHLV SDUD FRQVXOWDV
HP EDQFRV GH GDGRV GH VHT�rQFLDV� 3RU HVWH PRWLYR VXUJLUDP IDPtOLDV GH DOJRULWPRV
EDVHDGRV HP KHXUtVWLFDV TXH WURX[HUDP XPD JUDQGH PHOKRUD QRV WHPSRV GH UHVSRVWDV GDV
FRQVXOWDV HP EDQFRV GH GDGRV� $V IDPtOLDV PDLV FRQKHFLGDV VmR )$67 H %/$67� (VWH
WUDEDOKR DSUHVHQWD R DOJRULWPR EiVLFR� VXDV H[WHQV}HV� H DV IDPtOLDV )$67 H %/$67�

3DODYUDV�FKDYH� %LRORJLD &RPSXWDFLRQDO� $OJRULWPRV GH &RPSDUDomR GH 6HT�rQFLDV�
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�� ,QWURGXomR

2 REMHWLYR SULQFLSDO GHVWH WUDEDOKR p R HVWXGR GH DOJRULWPRV TXH DQDOLVDP ELRVVHT�rQFLDV

HP EDQFRV GH GDGRV�

,QLFLDOPHQWH VHUi DSUHVHQWDGR R DOJRULWPR EiVLFR SDUD FRPSDUDomR GH ELRVVHT�rQFLDV�

TXH p XPD GDV RSHUDo}HV SULPLWLYDV PDLV LPSRUWDQWHV QD iUHD GD ELRORJLD FRPSXWDFLRQDO

H TXH VHUYH GH EDVH SDUD PXLWDV RXWUDV PDQLSXODo}HV PDLV HODERUDGDV� (VWH DOJRULWPR p

EDVHDGR QR PpWRGR GH SURJUDPDomR GLQkPLFD� $OJXPDV H[WHQV}HV GHOH IRUDP IHLWDV SDUD

TXH R DOJRULWPR VH WRUQDVVH PDLV DGHTXDGR SDUD GHWHUPLQDGDV WDUHIDV� (ODV WDPEpP VHUmR

DSUHVHQWDGDV�

$ FRPSOH[LGDGH TXDGUiWLFD GR DOJRULWPR EiVLFR H GH VXDV H[WHQV}HV ID] FRP TXH HOHV VH

WRUQHP LQYLiYHLV HP GHWHUPLQDGDV DSOLFDo}HV� 8P H[HPSOR LPSRUWDQWH GHVWH WLSR GH

DSOLFDomR p D EXVFD HP EDVHV GH GDGRV PROHFXODUHV� $OJXPDV GHVWDV EDVHV SRVVXHP

PLOKDUHV GH VHT�rQFLDV� 2 SUREOHPD WtSLFR GHVWD DSOLFDomR p D FRPSDUDomR GH XPD GDGD

VHT�rQFLD QRYD FRP WRGDV DV GHSRVLWDGDV QD EDVH GH GDGRV� ,VWR VLJQLILFD TXH PLOKDUHV GH

FRPSDUDo}HV SUHFLVDP VHU IHLWDV >0HLGDQLV� ��@�

3RU HVWH PRWLYR� YiULRV PpWRGRV DOWHUQDWLYRV PDLV UiSLGRV VXUJLUDP� *HUDOPHQWH HOHV VmR

EDVHDGRV HP KHXUtVWLFDV� $OJXQV GHOHV VmR EDVHDGRV HP XPD MDQHOD GD VHT�rQFLD V� TXH p

VLPSOHVPHQWH XP IDWRU GH V� $ LGpLD GHVWHV PpWRGRV p TXH� VH GXDV VHT�rQFLDV VH

SDUHFHP� HQWmR HODV WHUmR PXLWDV MDQHODV HP FRPXP�

ÉUYRUH GH VXIL[RV >:HLQHU���@>0F&UHLJKW� ��@ H YHWRUHV GH VXIL[RV >0DQEHU� ��@ VmR

H[HPSORV GH HVWUXWXUDV TXH SRGHP VHU XVDGDV SDUD REWHU MDQHODV FRPXQV GH PRGR

HILFLHQWH� $ iUYRUH GH VXIL[RV JXDUGD HP XPD iUYRUH WRGRV RV VXIL[RV GD VHT�rQFLD�

HQTXDQWR R YHWRU GH VXIL[RV JXDUGD WRGRV RV VXIL[RV HP RUGHP DOIDEpWLFD� 'HVWD IRUPD

ILFD PDLV IiFLO UHVSRQGHU D SHUJXQWD� �$ MDQHOD Z HQFRQWUD�VH QD VHT�rQFLD"��

8PD PDQHLUD HILFLHQWH GH REWHU DV MDQHODV FRPXQV p FRQVWUXLU D HVWUXWXUD UHODWLYD D XPD

GDV VHT�rQFLDV H SHUFRUUHU D RXWUD WHQWDQGR ORFDOL]DU WRGDV DV VXDV MDQHODV QD HVWUXWXUD�

&DGD MDQHOD ORFDOL]DGD p XPD MDQHOD FRPXP� 2XWUD SRVVLELOLGDGH p XVDU WpFQLFDV GH KDVKLQJ

SDUD REWHU R Q~PHUR GH MDQHODV FRPXQV >0HLGDQLV� ��@�

&RPR DV WpFQLFDV GH VHT�HQFLDPHQWR GH QXFOHRWtGHRV H SURWHtQDV WrP PHOKRUDGR PXLWR H

FRQVHT�HQWHPHQWH RV UHSRVLWyULRV GHVWHV GDGRV HVWmR FUHVFHQGR� D DSOLFDomR GH EXVFD HP

EDVHV GH GDGRV PROHFXODUHV WHP VH WRUQDGR D FDGD GLD TXH SDVVD PDLV LPSRUWDQWH� 3RU
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HVWH PRWLYR DOJXPDV VHo}HV GHVWH WUDEDOKR HVWmR GHGLFDGDV HVSHFLDOPHQWH SDUD DV IDPtOLDV

GH DOJRULWPRV FKDPDGDV )$67 H %/$67� 2V SURJUDPDV GHVWDV IDPtOLDV HVWmR EDVHDGRV

HP KHXUtVWLFDV TXH WURX[HUDP XPD JUDQGH PHOKRUD QRV WHPSRV GH UHVSRVWDV GDV EXVFDV

HP EDVHV GH ELRVVHT�rQFLDV�

5HIHUrQFLDV DGLFLRQDLV VREUH %LRLQIRUPiWLFD SRGHP VHU HQFRQWUDGDV HP

KWWS���ZZZ�LQI�SXF�ULR�EU�aPHOLVVD��

2 WUDEDOKR HVWi GLYLGLGR GD VHJXLQWH IRUPD� $ VHomR � LQWURGX] FRQKHFLPHQWRV EiVLFRV

GH ELRORJLD� DSUHVHQWD DV GHILQLo}HV TXH VHUmR XVDGDV DR ORQJR GR WH[WR H D PRWLYDomR

SDUD D FRPSDUDomR GH ELRVVHT�rQFLDV� $ VHomR � GHVFUHYH R DOJRULWPR EiVLFR GH

FRPSDUDomR GH ELRVVHT�rQFLDV H VXDV H[WHQV}HV� $ VHomR � GLVFXWH RV DOJRULWPRV TXH

ID]HP FRPSDUDomR GH ELRVVHT�rQFLDV HP EDQFRV GH GDGRV� IRFDOL]DQGR DV IDPtOLDV )$67

H %/$67� )LQDOPHQWH� D VHomR � FRQWpP DV FRQFOXV}HV�
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�� 3UHOLPLQDUHV

(VWD VHomR HVWi GHGLFDGD HVSHFLDOPHQWH D FRQFHLWRV SUHOLPLQDUHV TXH VHUmR XVDGRV DR

ORQJR GR WH[WR�

���� ,QWURGXomR j %LRORJLD &HOXODU H 0ROHFXODU

(VWD VHomR IRL EDVHDGD HP >5REHUWV� ��@ H >+HOLR� ��@�

������ $ &pOXOD� 2UJDQL]DomR (VWUXWXUDO

2 HVWXGR GR PXQGR YLYR PRVWUD TXH D HYROXomR SURGX]LX XPD LPHQVD YDULHGDGH GH

IRUPDV� ([LVWHP HP WRUQR GH TXDWUR PLOK}HV GH HVSpFLHV GLIHUHQWHV GH EDFWpULDV�

SURWR]RiULRV� YHJHWDLV H DQLPDLV� TXH GLIHUHP HP VXD PRUIRORJLD� IXQomR H

FRPSRUWDPHQWR� (QWUHWDQWR VDEHPRV DJRUD TXH� TXDQGR RV RUJDQLVPRV YLYRV VmR

HVWXGDGRV D QtYHO FHOXODU H PROHFXODU� REVHUYD�VH XP SODQR ~QLFR SULQFLSDO GH

RUJDQL]DomR� 2 REMHWLYR GD ELRORJLD FHOXODU H PROHFXODU p SUHFLVDPHQWH HVWH SODQR

XQLILFDGR GH RUJDQL]DomR ² LVWR p� D DQiOLVH GDV FpOXODV H PROpFXODV TXH FRQVWLWXHP DV

XQLGDGHV HVWUXWXUDLV GH WRGDV DV IRUPDV GH YLGD�

+i PXLWR WHPSR DWUiV REVHUYRX�VH TXH XPD ~QLFD FpOXOD SRGHULD FRQVWLWXLU XP

RUJDQLVPR LQWHLUR� FRPR QR FDVR GRV SURWR]RiULRV� RX VHU XPD GDV PXLWDV� DJUXSDGDV H

GLIHUHQFLDGDV HP WHFLGRV H yUJmRV� SDUD IRUPDU XP RUJDQLVPR PXOWLFHOXODU�

$VVLP VHQGR� D FpOXOD p D XQLGDGH HVWUXWXUDO H IXQFLRQDO EiVLFD GRV RUJDQLVPRV YLYRV� GD

PHVPD IRUPD TXH R iWRPR p D XQLGDGH IXQGDPHQWDO GDV HVWUXWXUDV TXtPLFDV�

&pOXODV 3URFDULyWLFDV H (XFDULyWLFDV

$ YLGD PDQLIHVWD�VH HP PLOK}HV GH GLIHUHQWHV HVSpFLHV� TXH SRVVXHP VXD SUySULD

PRUIRORJLD H LQIRUPDomR JHQpWLFD HVSHFtILFD� $V HVSpFLHV SRGHP VHU UHXQLGDV HP JUXSRV

SURJUHVVLYDPHQWH PDLV DEUDQJHQWHV ² JrQHURV� RUGHQV� IDPtOLDV ² DWp R QtYHO GRV UHLQRV

FOiVVLFRV� YHJHWDO H DQLPDO� 8P GRV HVTXHPDV GH FODVVLILFDomR� R GH :KLWWDNHU� SRVWXOD D

GLYLVmR HP FLQFR UHLQRV ² 0RQHUD� 3URWLVWD� )XQJL� 3ODQWDH H $QLPDOLD� FRP DV VXDV

FRUUHVSRQGHQWHV VXEGLYLV}HV�
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(VWD DSDUHQWH FRPSOH[LGDGH VLPSOLILFD�VH FRP R H[DPH GDV IRUPDV YLYDV D QtYHO FHOXODU�

$V FpOXODV VmR LGHQWLILFDGDV FRPR SHUWHQFHQWHV D GRLV JUXSRV� SURFDULyWLFDV H

HXFDULyWLFDV� 6RPHQWH RV VHUHV SHUWHQFHQWHV DR UHLQR 0RQHUD �L�H� EDFWpULDV� DOJDV D]XLV ²

FLDQRItFHDV� SRVVXHP FpOXDV SURFDULyWLFDV� HQTXDQWR TXH WRGRV RV RXWURV UHLQRV

FRQVWLWXHP�VH GH RUJDQLVPRV IRUPDGRV SRU FpOXODV HXFDULyWLFDV� $ SULQFLSDO GLIHUHQoD

HQWUH HVWHV GRLV WLSRV FHOXODUHV p D DXVrQFLD GH XP HQYROWyULR QXFOHDU QDV FpOXODV

SURFDULyWLFDV� 2 FURPRVVRPR GHVWD FpOXOD RFXSD XP HVSDoR GHQRPLQDGR QXFOHyLGH�

HVWDQGR HP FRQWDWR GLUHWR FRP R SURWRSODVPD� $V FpOXODV HXFDULyWLFDV SRVVXHP XP

Q~FOHR YHUGDGHLUR FRP XP HQYROWyULR QXFOHDU HODERUDGR� DWUDYpV GR TXDO RFRUUHP WURFDV

HQWUH R Q~FOHR H R FLWRSODVPD�

9HMD D VHJXLU DV ILJXUDV GDV FpOXODV DQLPDO H YHJHWDO� H QRWH D FRPSOH[LGDGH GRV

HXFDULRQWHV�
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)LJXUD �� &pOXOD DQLPDO�

)LJXUD �� &pOXOD YHJHWDO�

������ $ &pOXOD� 2UJDQL]DomR 0ROHFXODU

$ HVWUXWXUD FHOXODU YLVtYHO DRV PLFURVFySLRV ySWLFR H HOHWU{QLFR p UHVXOWDQWH GH XP DUUDQMR

GH PROpFXODV QXPD RUGHP EDVWDQWH SUHFLVD� $SHVDU GH KDYHU PXLWR DLQGD D VHU DSUHQGLGR�
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FRPHoDUDP D VXUJLU RV SULQFtSLRV JHUDLV GD RUJDQL]DomR PROHFXODU GH DOJXPDV HVWUXWXUDV

FHOXODUHV� FRPR PHQEUDQDV� ULERVVRPRV� FURPRVVRPRV� PLWRF{QGULDV H FORURSODVWRV� $

ELRORJLD FHOXODU QmR SRGH VHU VHSDUDGD GD PROHFXODU� SRLV GD PHVPD PDQHLUD TXH DV

FpOXODV VmR RV ´WLMRORVµ GH WHFLGRV H RUJDQLVPRV� DV PROpFXODV VmR RV ´WLMRORVµ GDV FpOXODV�

$ RUJDQL]DomR PROHFXODU GRV VHUHV YLYRV HVWi EDVHDGD QD TXtPLFD GR FDUERQR� 3URWHtQDV�

FDUERLGUDWRV� OLStGLRV� HWF�� VmR GLIHUHQWHV PDFURPROpFXODV TXH FRQWpP XP JUDQGH

Q~PHUR GH iWRPRV GH FDUERQR DUUDQMDGRV GH IRUPD GLVWLQWD�

1XPHURVDV HVWUXWXUDV FHOXODUHV VmR FRQVWLWXtGDV SRU PROpFXODV EDVWDQWH JUDQGHV

GHQRPLQDGDV PDFURPROpFXODV RX SROtPHURV� FRPSRVWDV SRU XQLGDGHV UHSHWLGDV�

FKDPDGDV PRQ{PHURV�

([LVWHP WUrV H[HPSORV LPSRUWDQWHV GH SROtPHURV QRV RUJDQLVPRV YLYRV� 6mR HOHV�

− ÉFLGRV QXFOpLFRV� TXH UHVXOWDP GD UHSHWLomR GH TXDWUR GLIHUHQWHV XQLGDGHV

GHQRPLQDGDV QXFOHRWtGHRV� $ VHT�rQFLD OLQHDU GH TXDWUR QXFOHRWtGHRV QD PROpFXOD

GH '1$ p D IRQWH EiVLFD GD LQIRUPDomR JHQpWLFD�

− 3ROLVVDFDUtGHRV SRGHP VHU SROtPHURV GD JOLFRVH� IRUPDQGR DPLGR� FHOXORVH RX

JOLFRJrQLR� RX SRGHP WDPEpP HQYROYHU D UHSHWLomR GH RXWUDV PROpFXODV SDUD IRUPDU

SROLVVDFDUtGHRV PDLV FRPSOH[RV�

− 3URWHtQDV RX SROLSHSWtGHRV VmR FRPSRVWRV SRU DSUR[LPDGDPHQWH �� DPLQRiFLGRV�

SUHVHQWHV HP GLYHUVDV SURSRUo}HV� XQLGRV SRU OLJDo}HV SHSWtGLFDV� $ RUGHP HP TXH HVWHV

�� PRQ{PHURV SRGHP VH XQLU Gi RULJHP D XP Q~PHUR DVWURQ{PLFR GH FRPELQDo}HV

HP GLIHUHQWHV PROpFXODV SURWpLFDV� GHWHUPLQDQGR QmR Vy VXD HVSHFLILFLGDGH� PDV

WDPEpP VXD DWLYLGDGH ELROyJLFD� &RPR H[HPSOR GHVWH Q~PHUR DVWURQ{PLFR LPDJLQH

XPD SURWHtQD GH ��� DPLQRiFLGRV� TXH p DWp SHTXHQD� 6XSRQKD TXH p QHFHVViULR

REWHU WRGDV DV FRPELQDo}HV SRVVtYHLV GH DPLQRiFLGRV SDUD WDO SURWHtQD� ,PDJLQH

DJRUD TXH YRFr WHP � ELOKmR GH JDOD[LDV� FDGD XPD FRP � ELOKmR GH SODQHWDV� FDGD XP

FRP � ELOKmR GH FRPSXWDGRUHV� FDGD XP GRV TXDLV SURGX] � ELOKmR GH FRPELQDo}HV

SRU VHJXQGR� &DOFXOH R WHPSR JDVWR SDUD HVFUHYHU WRGDV DV SRVVtYHLV FRPELQDo}HV� $

UHVSRVWD p D VHJXLQWH� 6H FRQVLGHUDU D LGDGH GR XQLYHUVR FRPR VHQGR GH GH] ELOK}HV

GH DQRV� GHYH OHYDU PDLV RX PHQRV ���� YH]HV D LGDGH GR XQLYHUVR�
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ÉFLGRV 1XFOpLFRV

2V iFLGRV QXFOpLFRV VmR PDFURPROpFXODV GH VXPD LPSRUWkQFLD ELROyJLFD� 7RGRV RV

RUJDQLVPRV YLYRV FRQWrP iFLGRV QXFOpLFRV QD IRUPD GH iFLGR GHVR[LUULERQXFOpLFR �'1$�

H iFLGR ULERQXFOpLFR �51$��

2 '1$ p R SULQFLSDO DUPD]HQDGRU GD LQIRUPDomR JHQpWLFD� (VWD LQIRUPDomR p FRSLDGD

RX WUDQVFULWD SDUD PROpFXODV GH 51$� FXMDV DV VHT�rQFLDV GH QXFOHRWtGHRV FRQWpP R

´FyGLJRµ SDUD D RUGHQDomR HVSHFtILFD GH DPLQRiFLGRV� $V SURWHtQDV VmR HQWmR VLQWHWL]DGDV

QXP SURFHVVR TXH HQYROYH D WUDGXomR GR 51$� 5HIHUH�VH IUHT�HQWHPHQWH j VpULH GH

HYHQWRV DFLPD UHODFLRQDGD FRPR R GRJPD FHQWUDO GD ELRORJLD PROHFXODU� HOD SRGH VHU

UHVXPLGD QD IRUPD�

)LJXUD �� 3URFHVVRV WUDQVFULomR H WUDGXomR�

(P FpOXODV VXSHULRUHV� R '1$ ORFDOL]D�VH SULQFLSDOPHQWH QR Q~FOHR� GHQWUR GRV

FURPRVVRPRV� 8PD SHTXHQD TXDQWLGDGH GH '1$ ILFD QR FLWRSODVPD� FRQWLGD QDV

PLWRF{QGULDV H FORURSODVWRV� 2 51$ p HQFRQWUDGR WDQWR QR Q~FOHR� RQGH p VLQWHWL]DGR�

TXDQWR QR FLWRSODVPD� RQGH WHP OXJDU D VtQWHVH SURWpLFD�

ÉFLGRV 1XFOpLFRV� XPD 3HQWRVH� XP )RVIDWR H TXDWUR %DVHV

2V iFLGRV QXFOpLFRV VmR FRPSRVWRV SRU XPD PROpFXOD GH Do~FDU �SHQWRVH�� EDVHV

QLWURJHQDGDV �SXULQDV H SLULGLPLQDV� H iFLGR IRVIyULFR� 9HMD D ILJXUD D VHJXLU�

�

'1$ 51$
3URWHtQD

7UDQVFULomR 7UDGXomR
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)LJXUD �� ÉFLGR 1XFOpLFR

$V SHQWRVHV VmR GH GRLV WLSRV� ULERVH QR 51$ H GHVR[LUULERVH QR '1$� $ ~QLFD

GLIHUHQoD GR SRQWR GH YLVWR GH FRPSRVLomR GD PROpFXOD HQWUH HVWHV GRLV Do~FDUHV p TXH D

GHVR[LUULERVH SRVVXL XP iWRPR GH R[LJrQLR D PHQRV�

$V EDVHV HQFRQWUDGDV QRV iFLGRV QXFOpLFRV VmR WDPEpP GH GRLV WLSRV� SLULGLPLQDV H

SXULQDV� 1R '1$ DV SLULGLPLQDV VmR WLPLQD �7� H FLWRVLQD �&�� DV SXULQDV VmR DGHQLQD �$�

H JXDQLQD�*�� 2 51$ FRQWpP XUDFLOD �8� QR OXJDU GH WLPLQD�

([LVWHP GXDV GLIHUHQoDV SULQFLSDLV HQWUH R '1$ H R 51$� 2 '1$ SRVVXL XPD PROpFXOD

GH GHVR[LUULERVH H R 51$� XPD GH ULERVH� R '1$ FRQWpP WLPLQD H R 51$� XUDFLOD�

ÉFLGR GHVR[LUULERQXFOpLFR ÉFLGR ULERQXFOpLFR

/RFDOL]DomR 3ULPDULDPHQWH QR Q~FOHR�

WDPEpP QDV PLWRF{QGULDV H

FORURSODVWRV

1R FLWRSODVPD� QXFOpROR H

FURPRVVRPRV

%DVHV SLULPLGtQLFDV &LWRVLQD

7LPLQD

&LWRVLQD

8UDFLOD

%DVHV SXUtQLFDV $GHQLQD

*XDQLQD

$GHQLQD

*XDQLQD

)LJXUD �� 'LIHUHQoDV SULQFLSDLV HQWUH '1$ H51$�

$OpP GH DWXDUHP FRPR DV XQLGDGH GRV iFLGRV QXFOpLFRV� RV QXFOHRWtGHRV VmR WDPEpP

LPSRUWDQWHV� SRLV DUPD]HQDP H WUDQVIHUHP HQHUJLD TXtPLFD�
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&RPSRVLomR %iVLFD GR '1$� $  7 H *  &

2 '1$ HVWi SUHVHQWH QRV RUJDQLVPRV YLYRV QD IRUPD GH PROpFXODV OLQHDUHV GH SHVR

PROHFXODU H[WUHPDPHQWH HOHYDGR� $ (�FROL� SRU H[HPSOR� SRVVXL XPD PROpFXOD ~QLFD

FLUFXODU GH '1$ TXH SHVD HP WRUQR GH ��� ; ��� GiOWRQV �GiOWRQ p XPD XQLGDGH GH PDVVD

HTXLYDOHQWH D ���� GD PDVVD GH XP iWRPR GH R[LJrQLR� RX DSUR[LPDGDPHQWH LJXDO j GH

XP iWRPR GH KLGURJrQLR� H WHP XP FRPSULPHQWR WRWDO GH ���PP� (P RUJDQLVPRV

VXSHULRUHV D TXDQWLGDGH GH '1$ SRGH VHU YiULRV PLOKDUHV GH YH]HV PDLRU� SRU H[HPSOR�

R '1$ GH XPD ~QLFD FpOXOD GLSOyLGH KXPDQD� VH WRWDOPHQWH HVWLFDGR� WHULD XP

FRPSULPHQWR WRWDO GH ���P�

7RGD D LQIRUPDomR JHQpWLFD GH XP RUJDQLVPR YLYR HVWi DUPD]HQDGD HP VXD VHT�rQFLD

OLQHDU GDV TXDWUR EDVHV� 3RUWDQWR� XP DOIDEHWR GH TXDWUR OHWUDV �$� 7� &� *� GHYH FRGLILFDU

D HVWUXWXUD SULPiULD �L�p�� R Q~PHUR H D VHT�rQFLD GRV �� DPLQRiFLGRV� GH WRGDV DV

SURWHtQDV� 8PD GDV PDLV H[WUDRUGLQiULDV GHVFREHUWDV GD ELRORJLD PROHFXODU IRL D

HOXFLGDomR GHVWH FyGLJR� 8P SUyORJR GHVWD GHVFREHUWD� TXH WHP OLJDomR GLUHWD FRP R

HQWHQGLPHQWR GD HVWUXWXUD GR '1$� IRL R DFKDGR GH TXH H[LVWLDP UHJXODULGDGHV

SUHYLVtYHLV QR FRQWH~GR GDV EDVHV� (QWUH ���� H ����� &KDUJDII HVWXGRX GHWDOKDGDPHQWH

D FRPSRVLomR GR '1$� (OH REVHUYRX TXH� DSHVDU GD FRPSRVLomR GH EDVHV YDULDU GH XPD

HVSpFLH SDUD RXWUD� D TXDQWLGDGH GH DGHQLQD HUD LJXDO j GH WLPLQD �$  7� HP WRGRV RV

FDVRV� )RL WDPEpP QRWDGR TXH R Q~PHUR GH EDVHV GH JXDQLQD H FLWRVLQD HUD LJXDO �*  

&�� &RQVHT�HQWHPHQWH� D TXDQWLGDGH WRWDO GH SXULQDV HTXLYDOH j GH SLULGLPLQDV�L�p� $ � *

 & � 7�� 3RU RXWUR ODGR� D UD]mR $7�*& YDULD FRQVLGHUDYHOPHQWH HQWUH DV HVSpFLHV�

2 '1$ p XPD +pOLFH 'XSOD

$SyV D GHVFREHUWD GD HVWUXWXUD GR '1$ >:DWVRQ� ��@ ILFRX H[SOLFDGR D UHJXODULGDGH GH

VXD FRPSRVLomR GH EDVHV H VXDV SURSULHGDGHV ELROyJLFDV� SDUWLFXODUPHQWH VXD GXSOLFDomR

QD FpOXOD� $ HVWUXWXUD GR '1$ p PRVWUDGD QD ILJXUD D VHJXLU�

)LJXUD �� $ GXSOD KpOLFH GR '1$�
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(OH p FRPSRVWR SRU GXDV FDGHLDV KHOLFRLGDLV GH SROLQXFOHRWtGHRV FRP JLUR SDUD D GLUHLWD�

IRUPDQGR XPD KpOLFH GXSOD HP WRUQR GH XP PHVPR HL[R FHQWUDO� $V GXDV ILWDV VmR

DQWLSDUDOHODV� XQLGDV SRU SRQWHV GH KLGURJrQLR HVWDEHOHFLGDV HQWUH RV SDUHV GH EDVHV�

'HVGH TXH H[LVWDP XPD GLVWkQFLD IL[D HQWUH DV GXDV PROpFXODV GH Do~FDU QDV ILWDV RSRVWDV�

VRPHQWH FHUWRV SDUHV GH EDVHV SRGHP VH HQFDL[DU QD HVWUXWXUD� 2V ~QLFRV SDUHV SRVVtYHLV

VmR R $7 H R &*�

$ VHT�rQFLD D[LDO GH EDVHV DR ORQJR GH XPD FDGHLD GH SROLQXFOHRWtGHR SRGH YDULDU

FRQVLGHUDYHOPHQWH� SRUpP QD RXWUD FDGHLD D VHT�rQFLD GHYH VHU FRPSOHPHQWDU� 'HYLGR D

HVWD SURSULHGDGH� GDGD XPD RUGHP GH EDVHV HP XPD FDGHLD� D RXWUD p H[DWDPHQWH

FRPSOHPHQWDU� 'XUDQWH D GXSOLFDomR GR '1$� DV GXDV FDGHLDV GLVVRFLDP�VH H FDGD XPD

DJH FRPR XP PROGH SDUD D VtQWHVH GD QRYD FDGHLD FRPSOHPHQWDU� $VVLP VHQGR� VmR

SURGX]LGDV GXDV PROpFXODV GH '1$ GH FDGHLD GXSOD� SRVVXLQGR H[DWDPHQWH D PHVPD

FRQVWLWXLomR PROHFXODU�

&DGD ILWD GR '1$ WHP GXDV H[WUHPLGDGHV� FKDPDGDV GH �
 H �
� QXPD DOXVmR DRV iWRPRV

GH FDUERQR TXH ILFDP OLYUHV QR Do~FDU TXH FRPS}HP FDGD QXFOHRWtGHR� +i GXDV

REVHUYDo}HV LPSRUWDQWHV QHVWH FRQWH[WR� $ SULPHLUD p TXH D H[WUHPLGDGH �
 GH XPD ILWD

FRUUHVSRQGH j H[WUHPLGDGH �
 GD RXWUD �YHMD D ILJXUD D VHJXLU�� $ VHJXQGD p TXH XP $ HP

XPD ILWD FRUUHVSRQGH D XP 7 QD ILWD RSRVWD� H XP & VHPSUH FRUUHVSRQGH D XP *� e GLWR

TXH $ H 7 VmR EDVHV FRPSOHPHQWDUHV� DVVLP FRPR� & H *� &RP LVWR� YHPRV TXH D

VHT�rQFLD GH QXFOHRWtGHRV QXPD GDV ILWDV GHWHUPLQD FRPSOHWDPHQWH D PROpFXOD GH '1$�

e MXVWDPHQWH HVWD SURSULHGDGH TXH SHUPLWH D DXWR�GXSOLFDomR GR '1$� $ FRQYHQomR

DGRWDGD PXQGLDOPHQWH SDUD UHSUHVHQWDU PROpFXODV GH '1$ p HVFUHYHU DSHQDV XPDV GDV

ILWDV QD GLUHomR �
: �
�

(VWUXWXUD GR 51$� FODVVHV H FRQIRUPDomR

$ HVWUXWXUD SULPiULD GR 51$ p VHPHOKDQWH j GR '1$� H[FHWR SHOD VXEVWLWXLomR GD ULERVH

SHOD GHVR[LUULERVH H GD XUDFLOD SHOD WLPLQD� $ FRPSRVLomR GH EDVHV GR 51$ QmR VHJXH DV

QRUPDV GH &KDUJDII� SRLV DV PROpFXODV GH 51$ VmR FRPSRVWDV SRU XPD ~QLFD FDGHLD�

([LVWHP WUrV SULQFLSDLV FODVVHV GH iFLGR ULERQXFOpLFR� R 51$ PHQVDJHLUR �P51$�� R

51$ GH WUDQVIHUrQFLD �W51$� H R ULERVV{PLFR �U51$�� 7RGRV HVWmR HQYROYLGRV QD

VtQWHVH SURWpLFD� 2 P51$ FRQWpP D LQIRUPDomR JHQpWLFD SDUD D VHT�rQFLD GH

DPLQRiFLGRV� R W51$ LGHQWLILFD H WUDQVSRUWD DV PROpFXODV GH DPLQRiFLGRV DWp R
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ULERVVRPR� H R U51$ UHSUHVHQWD ��� GD PDVVD GRV ULERVVRPRV� RUJDQHODV TXH IRUQHFHP

XP VXSRUWH PROHFXODU SDUD DV UHDo}HV TXtPLFDV GD PRQWDJHP GH XP SROLSHSWtGHR�

3URWHtQDV

$V XQLGDGHV FRQVWLWXLQWHV GDV SURWHtQDV VmR RV DPLQRiFLGRV� ([LVWHP YLQWH WLSRV GH

DPLQRiFLGRV� (OHV HVWmR DSUHVHQWDGRV QD WDEHOD VHJXLQWH FRP RV FyGLJRV GH Q~PHURV � D

��� $OpP GRV FyGLJRV GRV DPLQRiFLGRV� H[LVWHP PDLV WUrV FyGLJRV XVDGRV SHORV ELyORJRV

QR VHT�HQFLDPHQWR GH SURWHtQDV� TXH WDPEpP HVWmR QD WDEHOD VHJXLQWH� 2 �� H R �� TXH

LGHQWLILFDP RV SDUHV GH DPLQRiFLGRV $VSDUDJLQD�ÉFLGR $VSDUWkPLFR �RX ÉFLGR

$VSiUWLFR� H *OXWDPLQD�ÉFLGR *OXWkPLFR� H R �� TXH LGHQWLILFD WRGRV RV DPLQRiFLGRV�

Código Letra Abreviação Nome

1 A Ala Alanina

2 C Cys Cisteína

3 D Asp Ácido aspártico

4 E Glu Ácido glutâmico

5 F Phe Fenilalanina

6 G Gly Glicina

7 H His Histidina

8 I Ile Isoleucina

9 K Lys Lisina

10 L Leu Leucina

11 M Met Metionina

12 N Asn Asparagina

13 P Pro Prolina

14 Q Gln Glutamina

15 R Arg Arginina

16 S Ser Serina

17 T Thr Treonina
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18 V Val Valina

19 W Trp Triptofano

20 Y Tyr Tirosina

21 Z Glx Asparagina/Ácido Aspartâmico

22 B Asx Glutamina/Ácido Glutâmico

23 X Qualquer aminoácido

)LJXUD �� &yGLJRV GRV DPLQRiFLGRV�

3URWHtQDV +RPyORJDV

3URWHtQDV KRPyORJDV VmR DTXHODV TXH SRVVXHP UHODomR ILORJHQpWLFD FRPSURYDGD� $

HYROXomR PROHFXODU VHJXH DOJXQV GRV PHVPRV SULQFtSLRV GD HYROXomR GRV VHUHV YLYRV�

JROILQKRV H WXEDU}HV WHP PDLV RX PHQRV R PHVPR IRUPDWR� HQWUHWDQWR VmR DQLPDLV

FRPSOHWDPHQWH GLIHUHQWHV �SHL[HV ; PDPtIHURV�� 'D PHVPD IRUPD� GXDV SURWHtQDV

SRGHP H[HUFHU D PHVPD IXQomR� H DWp WHUHP XPD FHUWD VHPHOKDQoD� PDV QmR WHUHP

UHODomR QHQKXPD GR SRQWR GH YLVWD GH VXD RULJHP� 5HVXPLQGR� GXDV SURWHtQDV

KRPyORJDV VmR SURWHtQDV FXMD UHODomR GH RULJHP IRL FRPSURYDGD�

������ %LRORJLD 0ROHFXODU GR *HQH

2 '1$ WUDQVSRUWD D LQIRUPDomR JHQpWLFD GH PDQHLUD FRGLILFDGD GH FpOXOD D FpOXOD H GRV

SDLV SDUD D SURJrQLH� 7RGD D LQIRUPDomR QHFHVViULD SDUD D IRUPDomR GH XP QRYR

RUJDQLVPR HVWi FRQWLGD QD VHT�rQFLD OLQHDU GDV TXDWUR EDVHV� H D UHSOLFDomR ILHO GHVWD

LQIRUPDomR p DVVHJXUDGD SHOD HVWUXWXUD GH GXSOD FDGHLD GR '1$ RQGH R $ SDUHLD�VH

VRPHQWH FRP R 7 H R * FRP R &�

2 '1$ QmR HVWi OLYUH GHQWUR GD FpOXOD� PDV IRUPD FRPSOH[RV FRP SURWHtQDV QD HVWUXWXUD

GHQRPLQDGD FURPDWLQD� 1R PRPHQWR GD GLYLVmR FHOXODU� D FURPDWLQD FRQGHQVD�VH QD

IRUPD GH FURPRVVRPRV�
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)LJXUD �� $ FpOXOD H R FURPRVVRPR�

2V FURPRVVRPRV VmR ILODPHQWRV HQFRQWUDGRV QR LQWHULRU GR Q~FOHR GDV FpOXODV� 9HMD D

ILJXUD DQWHULRU� (OHV RFRUUHP QRUPDOPHQWH HP SDUHV� WrP GLIHUHQWHV WDPDQKRV H IRUPDV H

VHX Q~PHUR p FRQVWDQWH HP FDGD HVSpFLH GH VHU YLYR� $V FpOXODV KXPDQDV WrP ���

GLYLGLGRV HP �� SDUHV� FRP H[FHomR GDV UHSURGXWLYDV� TXH WrP DSHQDV �� FURPRVVRPRV�

2V PHPEURV GH XP SDU UHFHEHP R QRPH GH FURPRVVRPRV KRPyORJRV�

2 JHQH p XPD XQLGDGH KHUHGLWiULD TXH FRQVLVWH QXPD VHT�rQFLD SDUWLFXODU GH EDVHV QR

'1$ H TXH HVSHFLILFD D SURGXomR GH XPD FHUWD SURWHtQD �SRU H[HPSOR� XPD HQ]LPD��

([LVWHP WUrV WLSR GH JHQHV� $TXHOHV TXH VmR DSHQDV WUDQVFULWRV� RV TXH VmR WUDQVFULWRV H

WUDGX]LGRV H RV TXH QmR VmR WUDQVFULWRV H FRQVHT�HQWHPHQWH QmR VmR WUDGX]LGRV�

2V JHQHV HVWmR SUHVHQWHV HP SDUHV GHQRPLQDGRV DOHORV� VHQGR TXH FDGD DOHOR HVWi

ORFDOL]DGR HP XP GRV FURPRVVRPRV KRPyORJRV� (OHV HVWmR VLWXDGRV QXP ORFXV

HVSHFtILFR TXH RFXSD D PHVPD SRVLomR HP FDGD FURPRVVRPR�

4XDQGR XP JHQH VH H[SUHVVD� VXD LQIRUPDomR p SULPHLUDPHQWH FRSLDGD QR iFLGR

ULERQXFOpLFR �51$�� TXH SRU VXD YH] GLULJH D VtQWHVH GRV SURGXWRV HOHPHQWDUHV GR JHQH�

DV SURWHtQDV HVSHFtILFDV�

2 WHUPR WUDQVFULomR p HPSUHJDGR FRPR VLQ{QLPR GH VtQWHVH GR 51$� H WUDGXomR FRPR

VLQ{QLPR GH VtQWHVH SURWpLFD�



��

7UrV 1XFOHRWtGHRV FRGLILFDP XP $PLQRiFLGR

2V FyGRQV� RX XQLGDGHV KHUHGLWiULDV TXH FRQWpP R FyGLJR GH LQIRUPDomR SDUD XP

DPLQRiFLGR� VmR FRPSRVWRV SRU WUrV QXFOHRWtGHRV �XP WULR��4XDGUR ���>*&��@�� (VWD

LQIRUPDomR HQFRQWUD�VH QR '1$� GH RQGH p WUDQVFULWD SDUD R 51$ PHQVDJHLUR� DVVLP� R

P51$ SRVVXL D VHT�rQFLD GH EDVHV FRPSOHPHQWDU j GR '1$ GR TXDO IRL FRSLDGR� 2

'1$ H R P51$ SRVVXHP VRPHQWH TXDWUR EDVHV GLIHUHQWHV� HQTXDQWR TXH DV SURWHtQDV

FRQWrP �� GLIHUHQWHV DPLQRiFLGRV� 'HVVD PDQHLUD� R FyGLJR p OLGR HP JUXSRV GH WUrV

EDVHV� VHQGR WUrV R Q~PHUR PtQLPR QHFHVViULR SDUD D FRGLILFDomR GH �� DPLQRiFLGRV� >$V

SHUPXWDo}HV SRVVtYHLV GDV TXDWUR EDVHV VmR ��  ��� 6H R FyGLJR JHQpWLFR IRVVH

FRQVWLWXtGR SRU GXSODV� R Q~PHUR GH FyGRQV VHULD LQVXILFLHQWH ���  ��� H VH IRVVHP

XWLOL]DGRV JUXSRV GH TXDWUR EDVHV DV SRVVLELOLGDGHV XOWUDSDVVDULDP HP PXLWR R QHFHVViULR

���  �����@

)LJXUD �� 2 FyGLJR JHQpWLFR�
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2 FRPSULPHQWR GD SRUomR FRGLILFDGRUD GH XP JHQH GHSHQGH GD H[WHQVmR GD PHQVDJHP D

VHU WUDGX]LGD� LVWR p� R Q~PHUR GH DPLQRiFLGRV GD SURWHtQD� 3RU H[HPSOR� XPD VHT�rQFLD

GH ����� QXFOHRWtGHRV SRGH FRQWHU ��� FyGRQV TXH FRGLILFDP SDUD XPD SURWHtQD TXH

FRQWpP ��� DPLQRiFLGRV� $ PHQVDJHP p OLGD D SDUWLU GH XP SRQWR LQLFLDO IL[R VLQDOL]DGR

SRU FyGRQV GH LQLFLDomR HVSHFLDLV�

$ VHT�rQFLD GH WULRV GHWHUPLQD D VHT�rQFLD GRV DPLQRiFLGRV GH XPD SURWHtQD� 2V

DPLQRiFLGRV� QR HQWDQWR� QmR VmR FDSD]HV GH UHFRQKHFHU SRU VL VyV XP GDGR WULR GR

P51$� SDUD TXH LVVR DFRQWHoD� FDGD DPLQRiFLGR SUHFLVD OLJDU�VH D XPD PROpFXOD

DGDSWDGRUD GHQRPLQDGD 51$ GH WUDQVIHUrQFLD �W51$�� &DGD PROpFXOD GH W51$ SRVVXL

XP VtWLR GH OLJDomR GR DPLQRiFLGR H XP RXWUR ORFDO SDUD R UHFRQKHFLPHQWR GRV WULRV GR

P51$� (VWH ~OWLPR VtWLR p GHQRPLQDGR GH DQWL�FyGRQ H FRQVLVWH HP WUrV QXFOHRWtGHRV

TXH SRGHP HVWDEHOHFHU XP SDUHDPHQWR GH EDVHV FRP R FyGRQ FRPSOHPHQWDU GR P51$�

$ WUDGXomR GD PHQVDJHP QXPD SURWHtQD RFRUUH QRV ULERVVRPRV� TXH DVVHJXUDP D

LQWHUDomR RUGHQDGD GH WRGRV RV FRPSRQHQWHV HQYROYLGRV QD VtQWHVH SURWpLFD�

3RU YROWD GH ���� WRGRV RV �� FyGRQV SRVVtYHLV KDYLDP VLGR GHFLIUDGRV� �� FyGRQV

FRUUHVSRQGHP D DPLQRiFLGRV H � UHSUHVHQWDP VLQDLV SDUD D WHUPLQDomR GDV FDGHLDV

SROLSHSWtGLFDV� 6DEHQGR TXH H[LVWHP VRPHQWH �� DPLQRiFLGRV� ILFD HYLGHQWH TXH YiULRV

WULRV SRGHP FRGLILFDU SDUD R PHVPR DPLQRiFLGR� LVWR p� DOJXQV GRV WULRV VmR VLQ{QLPRV�

$ SUROLQD� SRU H[HPSOR� p FRGLILFDGD SRU &&8� &&$� &&* H &&&� 1RWH TXH QD PDLRULD

GRV FDVRV RV FyGRQV TXH VmR VLQ{QLPRV GLIHUHP VRPHQWH QD EDVH TXH RFXSD D WHUFHLUD

SRVLomR QR WULR H TXH DV GXDV SULPHLUDV EDVHV VmR PDLV LQIOH[tYHLV QD FRGLILFDomR� (P

FRQVHT�rQFLD� DV PXWDo}HV TXH DWLQJHP D WHUFHLUD EDVH IUHT�HQWHPHQWH SDVVDP

GHVDSHUFHELGDV �PXWDo}HV VLOHQFLRVDV� SRLV HODV SRGHP QmR DOWHUDU D FRPSRVLomR GH

DPLQRiFLGRV GD SURWHtQD�

2 VLQDO GH LQLFLDomR SDUD D VtQWHVH SURWpLFD p R FyGRQ $8*� 2 VLQDO GH WHUPLQDomR p

IRUQHFLGR SHORV FyGRQV 8$*� 8$$� 8*$� 4XDQGR R ULERVVRPR DWLQJH R FyGRQ GH

WHUPLQDomR� D FDGHLD SROLSHSWtGLFD FRPSOHWD p OLEHUDGD�

6HT�rQFLDV ,QWHUFDODGDV QRV *HQHV (XFDULyWLFRV

,QHVSHUDGDPHQWH� REVHUYRX�VH TXH QRV HXFDULRQWHV D LQIRUPDomR SDUD P51$V

FRYDOHQWHPHQWH FRQWtJXRV HVWi IUHT�HQWHPHQWH ORFDOL]DGD HP VHJPHQWRV GH '1$ QmR

FRQWtJXRV� (P RXWUDV SDODYUDV� RV JHQHV VmR LQWHUURPSLGRV SRU LQVHUo}HV GH '1$ QmR

FRGLILFDGRU� (VWDV VHT�rQFLDV GH '1$ LQVHULGDV� TXH QmR VmR HQFRQWUDGDV QR P51$
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PDGXUR� VmR GHQRPLQDGDV VHT�rQFLDV LQWHUFDODGDV RX tQWURQV� )RUDP HQFRQWUDGRV tQWURQV

HP JHQHV GD JORELQD� DOEXPLQD GH RYR� LPXQRJORELQD� W51$ H PXLWRV RXWURV JHQHV� 1HP

WRGRV RV JHQHV HXFDULyWLFRV VmR LQWHUURPSLGRV� DTXHOHV TXH FRGLILFDP SDUD DV KLVWRQDV H

DOJXQV W51$V� SRU H[HPSOR� VmR FRQWtQXRV�

$V SDUWHV GD VHT�rQFLD GH '1$ TXH SURGX]HP SURWHtQD VmR FKDPDGDV GH p[RQV�

0XWDomR

2XWUR FRQFHLWR LPSRUWDQWH GD ELRORJLD p R GH PXWDomR� TXH p XPD PXGDQoD QR FRQWH~GR

GR '1$� 2V WLSRV GH PXGDQoDV SRGHP VHU GH VXEVWLWXLomR GH EDVH� LQVHUomR GH EDVH�

UHPRomR GH EDVH� H UHDUUDQMR RX WURFD QD RUGHP GH VHJPHQWRV GH EDVH� (VWDV PXGDQoDV

SRGHP VHU GLYLGLGDV HP FODVVHV GHSHQGHQGR GD HVFDOD FRP TXH HODV RFRUUHP� $OJXPDV

PXGDQoDV VmR IHQ{PHQRV ORFDOL]DGRV� HQTXDQWR RXWUDV RFRUUHP XP PLOKmR GH YH]HV

VHJXLGDV�

*HQRPD

2 JHQRPD p QRPH TXH VH Gi DR FRQMXQWR GH FURPRVVRPRV GH XPD FpOXOD GH XP

RUJDQLVPR�

���� 'HILQLo}HV

(VWD VHomR GHVWLQD�VH D DSUHVHQWDU DOJXPDV GHILQLo}HV LPSRUWDQWHV TXH VHUmR XVDGDV DR

ORQJR GR WH[WR�

8VDUHPRV R WHUPR VHT�rQFLD ILQLWD GH FDUDFWHUHV� RX VLPSOHVPHQWH VHT�rQFLD RX

FDGHLD� QR VHQWLGR UHVWULWR GH XPD VHT�rQFLD ILQLWD GH FDUDFWHUHV GH XP GDGR DOIDEHWR Ë�

$VVLP� VH Ë  ^$�&�7�*`� HQWmR $77&&* H &&*$ VmR VHT�rQFLDV�

'DGD XPD VHT�rQFLD X� XPD VXEVHT�rQFLD GH X p XPD VHT�rQFLD TXH SRGH VHU REWLGD D

SDUWLU GH X SHOD UHPRomR GH DOJXQV FDUDFWHUHV� $VVLP� 777 p VXEVHT�rQFLD GH $7$7$7�

PDV $$$$ QmR p�

8PD VXEFDGHLD GH X FRUUHVSRQGH D XPD VXEVHT�rQFLD GH FDUDFWHUHV FRQVHFXWLYRV GH X�

$VVLP 7$& p VXEFDGHLD GH $*7$&$� PDV QmR GH $7*$&�

$ FRQFDWHQDomR GH GXDV VHT�rQFLDV X H Y p D VHT�rQFLD XY REWLGD MXVWDSRQGR RV

FDUDFWHUHV GH Y DRV GH X� 6H Z  X[Y� GL]HPRV TXH X p XP VXIL[R GH Z� [ p XP IDWRU GH
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Z� H Y p XP SUHIL[R GH Z� 1RWH TXH IDWRU p R PHVPR TXH VXEFDGHLD H TXH SUHIL[RV H

VXIL[RV VmR WDPEpP IDWRUHV�

8PD ELRVVHT�rQFLD p XPD VHT�rQFLD RQGH Ë  ^$�&�*�7` �'1$� RX Ë  ^$�&�*�8`

�51$� RX Ë p IRUPDGR SHORV DPLQRiFLGRV GD WDEHOD GH SURWHtQDV DSUHVHQWDGD QD VHomR

DQWHULRU�

8P EXUDFR p XP VtPEROR QmR SHUWHQFHQWH DR DOIDEHWR Ë� UHSUHVHQWDGR SHOR FDUDFWHU ����

2 EXUDFR SHUWHQFH DR DOIDEHWR HVWHQGLGR Ë�  Ë â ^�`�

���� 0RWLYDo}HV

2 REMHWLYR GHVWD VHomR p DSUHVHQWDU PRWLYDo}HV SDUD HVWH HVWXGR GH FRPSDUDomR GH

VHT�rQFLDV� 6HUi H[SOLFDGR SRUTXr p QHFHVViULR FRPSDUDU VHT�rQFLDV H XVDU WpFQLFDV

FRPSXWDFLRQDLV SDUD LVVR�

$ FRPSDUDomR GH VHT�rQFLDV p D RSHUDomR SULPLWLYD PDLV LPSRUWDQWH QD iUHD GH ELRORJLD

FRPSXWDFLRQDO H VHUYH GH EDVH SDUD PXLWDV RXWUDV PDQLSXODo}HV PDLV HODERUDGDV� $

JURVVR PRGR� HVWD RSHUDomR FRQVLVWH HP HQFRQWUDU WUHFKRV VHPHOKDQWHV QDV VHT�rQFLDV GH

HQWUDGD� &RQWXGR� SRU WUiV GHVWD DSDUHQWH VLPSOLFLGDGH� HVFRQGH�VH XPD YDVWD JDPD GH

SUREOHPDV GLVWLQWRV� FRP IRUPDOL]Do}HV GLYHUVDV� PXLWRV GHOHV H[LJLQGR DOJRULWPRV H

HVWUXWXUDV GH GDGRV SUySULDV SDUD VXD H[HFXomR HILFLHQWH�

e SRVVtYHO FLWDU DOJXQV H[HPSORV SUiWLFRV HP TXH DSDUHFH ELRORJLD FRPSXWDFLRQDO� 6mR

HOHV�

�� 6HMDP GXDV VHT�rQFLDV VREUH R PHVPR DOIDEHWR FRP DSUR[LPDGDPHQWH ������

FDUDFWHUHV� 6XSRQKD TXH HODV SRVVXHP FRPSRVLo}HV LGrQWLFDV� H[FHWR SRU GLYHUJrQFLDV

LVRODGDV �LQVHUo}HV� UHPRo}HV RX VXEVWLWXLo}HV GH FDUDFWHUHV� TXH RFRUUHP D WD[D GH

XP HUUR D FDGD ��� FDUDFWHUHV� 'HVHMD�VH HQFRQWUDU HVWHV HUURV� (VWH SUREOHPD

DSDUHFH TXDQGR XP JHQH p VHTXHQFLDGR SRU GRLV ODERUDWyULRV GLIHUHQWHV H GHVHMD�VH

FRPSDUDU RV UHVXOWDGRV� RX TXDQGR D VHT�rQFLD IRL GLJLWDGD PDLV GH XPD YH] H GHVHMD�

VH WUDWDU HUURV GH GLJLWDomR�

�� 6HMDP GXDV VHT�rQFLDV GH DOJXPDV FHQWHQDV GH FDUDFWHUHV VREUH XP PHVPR DOIDEHWR�

'HVHMD�VH GHFLGLU VH H[LVWH XP SUHIL[R GH XPD GHODV TXH VHMD VHPHOKDQWH D XP VXIL[R

GD RXWUD� (P FDVR DILUPDWLYR XP DOLQKDPHQWR HQWUH DV UHJL}HV VHPHOKDQWHV GHYH VHU

SURGX]LGR� 6XSRQKD HVWD PHVPD VLWXDomR� H[FHWR TXH HP YH] GH GXDV� H[LVWDP ���
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VHT�rQFLDV TXH GHYHP VHU FRPSDUDGDV GXDV D GXDV� (VWHV SUREOHPDV DSDUHFHP QR

FRQWH[WR GH PRQWDJHP GH IUDJPHQWRV HP SURJUDPDV GH DX[tOLR D VHT�HQFLDPHQWR GH

'1$ HP ODUJD HVFDOD�

�� 6HMDP GXDV VHT�rQFLDV GH DOJXPDV FHQWHQDV GH FDUDFWHUHV VREUH XP PHVPR DOIDEHWR�

'HVHMD�VH GHFLGLU VH Ki DOJXP WUHFKR GH XPD GHODV VHPHOKDQWH D XP WUHFKR GH

WDPDQKR DSUR[LPDGDPHQWH LJXDO QD RXWUD� $ VHPHOKDQoD QmR p PHGLGD HP WHUPRV GH

SRUFHQWDJHP GH FDUDFWHUHV LGrQWLFRV� PDV HP WHUPRV GH XP HVTXHPD GH SRQWXDomR

TXH DWULEXL XPD QRWD IL[D D FDGD SDU GH FDUDFWHUHV GR DOIDEHWR� 'RLV WUHFKRV VmR

FRQVLGHUDGRV VHPHOKDQWHV VH D VRPD GDV QRWDV GDGDV D FDUDFWHUHV DOLQKDGRV IRU

VXSHULRU D XP GDGR YDORU� 6XSRQKD HVWD PHVPD VLWXDomR� H[FHWR TXH� HP YH] GH GXDV�

WHPRV XPD VHT�rQFLD IL[D TXH GHYH VHU FRPSDUDGD D PLOKDUHV GH RXWUDV� (VWHV

SUREOHPDV DSDUHFHP QR FRQWH[WR GH EXVFDV GH VHPHOKDQoDV ORFDLV XVDQGR EDVHV GH

GDGRV GH ELRVVHT�rQFLDV�

2 XVR GH WpFQLFDV FRPSXWDFLRQDLV p MXVWLILFDGR TXDQGR DV DSOLFDo}HV OLGDP FRP JUDQGH

YROXPH GH GDGRV� TXH p R FDVR GDV EXVFDV HP EDVHV GH ELRVVHT�rQFLDV� 0HVPR QR FDVR

HP TXH VH SRGHULD UHVROYHU j PmR� p PDLV FRQYHQLHQWH XVDU WpFQLFDV FRPSXWDFLRQDLV

SRUTXH R ROKR KXPDQR SRGH IDOKDU H DOJXQV IDWRV SRGHP SDVVDU GHVSHUFHELGRV�
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�� 2 $OJRULWPR %iVLFR

2 REMHWLYR SULQFLSDO GHVWD VHomR p DSUHVHQWDU XP DOJRULWPR HILFLHQWH TXH� GDGDV GXDV

VHT�rQFLDV� FRPSXWD R PHOKRU DOLQKDPHQWR HQWUH HODV� 1D SULPHLUD SDUWH VHUi IHLWD XPD

GHVFULomR VREUH R DOJRULWPR EiVLFR GH DOLQKDPHQWR HQWUH GXDV VHT�rQFLDV� H QD VHJXQGD

SDUWH VHUmR DSUHVHQWDGDV DOJXPDV H[WHQV}HV TXH IRUDP IHLWDV QHVWHV DOJRULWPRV�

���� 'HVFULomR

9HMD R H[HPSOR DSUHVHQWDGR QD ILJXUD D VHJXLU TXH FRQVLGHUD DV VHT�rQFLDV GH '1$�

*$&*&$77$* H *$7&**$$7$*� (ODV VmR PXLWR VHPHOKDQWHV� $V ~QLFDV

GLIHUHQoDV VmR XP 7 D PDLV QD VHJXQGD VHT�rQFLD H XPD WURFD GH $ SRU 7 QD TXDUWD

SRVLomR GD GLUHLWD SDUD D HVTXHUGD� 1RWH TXH IRL SUHFLVR LQWURGX]LU XP EXUDFR QD SULPHLUD

VHT�rQFLD SDUD TXH DV EDVHV LJXDLV DQWHV H GHSRLV GR EXUDFR VH DOLQKDVVHP QDV GXDV

VHT�rQFLDV�

* $ � & * * $ 7 7 $ *

* $ 7 & * * $ $ 7 $ *

)LJXUD ��� 6HT�rQFLDV GH '1$�

,QIRUPDOPHQWH� XP DOLQKDPHQWR p GHILQLGR FRPR VHQGR D LQVHUomR GH EXUDFRV HP

SRQWRV DUELWUiULRV DR ORQJR GDV VHT�rQFLDV GH PRGR TXH HODV ILTXHP FRP R PHVPR

FRPSULPHQWR� H QD GLVSRVLomR GDV GXDV FDGHLDV UHVXOWDQWHV XPD HP FLPD GD RXWUD GH

PDQHLUD TXH WRGRV RV FDUDFWHUHV RX EXUDFRV GH XPD GDV FDGHLDV VHMD FRPSDUDGR D XP

~QLFR FDUDFWHU RX D XP ~QLFR EXUDFR QD RXWUD VHT�rQFLD� $OpP GLVVR� QmR p SHUPLWLGR TXH

XP EXUDFR HP XPD GDV VHT�rQFLDV HVWHMD DOLQKDGR FRP XP EXUDFR QD RXWUD� ( DLQGD� RV

EXUDFRV SRGHUmR VHU FRORFDGRV QR LQtFLR H QR ILQDO GDV VHT�rQFLDV�

$ GLVSRVLomR GDV VHT�rQFLDV DOLQKDGDV DSUHVHQWD RV SDUHV GH FDUDFWHUHV GDV VHT�rQFLDV

TXH HVWmR DOLQKDGRV� &DGD SDU GH FDUDFWHUHV DOLQKDGRV IRUPD XPD FROXQD GR

DOLQKDPHQWR� 1R H[HPSOR GD ILJXUD DQWHULRU Ki �� FROXQDV� 2V FDUDFWHUHV DOLQKDGRV VmR�

*_*� $_$� �_7� &_&� *_*� *_*� $_$� 7_$� 7_7� $_$� H *_*�

'DGR XP DOLQKDPHQWR� SRGHPRV DWULEXLU XPD SRQWXDomR� &DGD FROXQD GR DOLQKDPHQWR

UHFHEHUi XP FHUWR Q~PHUR GH SRQWRV� $ SRQWXDomR WRWDO GR DOLQKDPHQWR VHUi D VRPD GDV
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SRQWXDo}HV GDV FROXQDV� &RPR H[HPSOR� VHUi XVDGD R VHJXLQWH HVTXHPD GH SRQWXDomR� VH

D FROXQD WLYHU GXDV EDVHV LJXDLV UHFHEHUi �� VH WLYHU GXDV EDVHV GLIHUHQWHV UHFHEHUi ��� H VH

SRVVXLU XPD EDVH H XP EXUDFR UHFHEHUi ��� (VWHV YDORUHV VmR XVDGRV QD SUiWLFD� 3URFXUD�

VH YDORUL]DU EDVHV LJXDLV DOLQKDGDV H SHQDOL]DU DOLQKDPHQWRV GH EDVHV GHVLJXDLV H EXUDFRV�

1R H[HPSOR GD ILJXUD DQWHULRU D SRQWXDomR VHULD � 
 ���� � � 
 ���� � � 
 ����  ��

+i YiULRV DOLQKDPHQWRV SRVVtYHLV SDUD GXDV VHT�rQFLDV� &DGD DOLQKDPHQWR WHUi VXD

SRQWXDomR� 2 DOLQKDPHQWR yWLPR p R TXH WHP D PDLRU SRQWXDomR� $ VLPLODULGDGH

HQWUH DV GXDV VHT�rQFLDV p R QRPH TXH VH Gi D SRQWXDomR Pi[LPD�

$JRUD TXH Mi IRL GHILQLGR DOJXQV FRQFHLWRV LPSRUWDQWHV H Mi IRL DSUHVHQWDGR XP H[HPSOR�

VHUi DSUHVHQWDGR R DOJRULWPR EiVLFR� 3DUD LOXVWUDU R IXQFLRQDPHQWR GHOH� FRQVLGHUH R

SUREOHPD GH REWHU R DOLQKDPHQWR yWLPR SDUD R SDU GH VHT�rQFLDV� $$$& H $*&�

$ LGpLD EiVLFD HVWi HP DQDOLVDU WRGDV DV SRVVLELOLGDGHV GH DOLQKDPHQWR SDUD D ~OWLPD

FROXQD H GHVFREULU TXDO GHODV p R DOLQKDPHQWR yWLPR� 1R H[HPSOR WHPRV WUrV

SRVVLELOLGDGHV SDUD D ~OWLPD FROXQD� DOLQKDU & FRP &� & FRP EXUDFR� RX EXUDFR FRP &� Mi

TXH QmR p SRVVtYHO DOLQKDU EXUDFR FRP EXUDFR� 9HMD D ILJXUD D VHJXLU�

)LJXUD ��� 3RVVLELOLGDGHV GH DOLQKDPHQWR GD ~OWLPD FROXQD�

'HSRLV GH HQFRQWUDU WRGDV DV SRVVLELOLGDGHV� FDOFXOD�VH D SRQWXDomR SDUD FDGD XPD GHODV�

H ID]�VH R PHVPR SDUD R UHVWDQWH GDV VHT�rQFLDV� 9HMD SHOR HVTXHPD D VHJXLU TXH HVWH

UDFLRFtQLR QRV OHYD D XP PpWRGR UHFXUVLYR�

AAA C

AG    C

AAAC   -

AG        C

AAA     C

AGC      -
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)LJXUD ��� (VTXHPD GR PpWRGR UHFXUVLYR GR DOJRULWPR�

2 SUREOHPD GHVWH PpWRGR p TXH� VH DSOLFDGR GLUHWDPHQWH� YDL JHUDU XP Q~PHUR

H[SRQHQFLDO GH FKDPDGDV UHFXUVLYDV� &RQWXGR PXLWDV GHVWDV FKDPDGDV VmR UHGXQGDQWHV�

9HMD LVWR QD ILJXUD D VHJXLU TXH PRVWUD XPD iUYRUH TXH UHSUHVHQWD HVWDV FKDPDGDV

UHFXUVLYDV�

)LJXUD ��� ÉUYRUH TXH UHSUHVHQWD DV FKDPDGDV UHFXUVLYDV�

1mR Ki QHFHVVLGDGH GH FDOFXODU PDLV GH XPD YH] XPD FRPSDUDomR� GHVGH TXH RV

UHVXOWDGRV VHMDP JXDUGDGRV GH PDQHLUD TXH SRVVDP VHU FRQVXOWDGRV UDSLGDPHQWH�

&DOFXOH VLPLODULGDGH�$$$&�$*&�

&DOFXOH VLPLODULGDGH�$$$�$*� ��

&DOFXOH VLPLODULGDGH�$$$&�$*� � �

&DOFXOH VLPLODULGDGH�$$$�$*&� � �

(VFROKD R PDLRU GHQWUH RV WUrV YDORUHV DFLPD�

AAA C

AGC

AAA

AG

AAA C

AG

AAA

AGC

AA

A

AAA

A

AA

AG

AAA

A

AAA C

A

AAA

AG

AA

AG

AAA

AG

AA

AGC

Redundância
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3URJUDPDomR 'LQkPLFD p H[DWDPHQWH LVVR� REVHUYDU TXH� HPERUD XP PpWRGR JHUH XP

Q~PHUR PXLWR JUDQGH GH FKDPDGDV UHFXUVLYDV� R Q~PHUR WRWDO GH LQVWkQFLDV GH HQWUDGD p

OLPLWDGR� GH PRGR TXH R FiOFXOR SRGH VHU IHLWR XPD Vy YH] H DUPD]HQDGR SDUD FRQVXOWDV

SRVWHULRUHV� VH QHFHVViULR� (P JHUDO� XPD PDWUL] p XVDGD SDUD JXDUGDU UHVXOWDGRV SDUFLDLV

>0HLGDQLV� ��@�

$ VHJXLU HVWi D iUYRUH TXH DSUHVHQWD WRGDV DV FKDPDGDV UHFXUVLYDV TXH GHYHP VHU IHLWDV

SDUD VH UHVROYHU R SUREOHPD GR H[HPSOR� 1RWH TXH DV FKDPDGDV UHGXQGDQWHV QmR HVWmR

SUHVHQWHV�
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)LJXUD ��� ÉUYRUH GH FRPSDUDomR�
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$ iUYRUH GD ILJXUD HVWi HVTXHPDWL]DGD VHJXLQGR RV VHJXLQWHV SDUkPHWURV�

− &DGD Qy GD iUYRUH FRUUHVSRQGH j FRPSDUDomR GH GXDV VHT�rQFLDV�

− &DGD Qy WHP WUrV ILOKRV� &DGD ILOKR FRUUHVSRQGH D XPD SRVVLELOLGDGH SDUD D ~OWLPD

FROXQD� $QDOLVDQGR GD HVTXHUGD SDUD D GLUHLWD� WHPRV RV VHJXLQWHV FDVRV�

− 2 SULPHLUR ILOKR FRUUHVSRQGH j SRVVLELOLGDGH GR DOLQKDPHQWR GRV GRLV FDUDFWHUHV

GD ~OWLPD FROXQD� 6H RV GRLV FDUDFWHUHV IRUHP LJXDLV HQWmR D DUHVWD LQGLFD D

SRQWXDomR ��� FDVR FRQWUiULR LQGLFD ��� (VWD DUHVWD p DSUHVHQWDGD GH IRUPD

FRQWtQXD H QD FRU FLQ]D�

− 2 VHJXQGR ILOKR FRUUHVSRQGH j SRVVLELOLGDGH GR DOLQKDPHQWR GR FDUDFWHU GD

~OWLPD FROXQD GD SULPHLUD VHT�rQFLD FRP XP EXUDFR QD VHJXQGD VHT�rQFLD� (VWH

DOLQKDPHQWR WHP VHPSUH SRQWXDomR ��� H SRU LVVR QmR IRL LQGLFDGR QD ILJXUD� (VWD

DUHVWD p DSUHVHQWDGD GH IRUPD SRQWLOKDGD� ILQD H QD FRU SUHWD�

− 2 WHUFHLUR ILOKR FRUUHVSRQGH j SRVVLELOLGDGH GR DOLQKDPHQWR GH XP EXUDFR QD

SULPHLUD VHT�rQFLD H R FDUDFWHU GD ~OWLPD FROXQD GD VHJXQGD VHT�rQFLD� (VWH

DOLQKDPHQWR WHP VHPSUH SRQWXDomR ��� H SRU LVVR QmR IRL LQGLFDGR QD ILJXUD� (VWD

DUHVWD p DSUHVHQWDGD GH IRUPD SRQWLOKDGD� JURVVD H QD FRU SUHWD�

− &DGD Qy WHP WDPEpP D SRQWXDomR PDLRU GH VXDV SRVVLELOLGDGHV H[LELGD HP XP

SDUDOHORJUDPR QD FRU FLQ]D�

− $OJXQV QyV HVWmR FRP HVWLORV GLIHUHQWHV GR FRPXP� TXH SRVVXL OLQKD FRQWtQXD H

SUHWD� ,VWR DFRQWHFH SRUTXH HOHV DSDUHFHP PDLV GH XPD YH] QD iUYRUH� R TXH LQGLFD

TXH VHUmR FKDPDGRV PDLV GH XPD YH] QD UHFXUVmR� RX VHMD� HOHV UHSUHVHQWDP DV

UHGXQGkQFLDV� 1HVWHV FDVRV� D DQiOLVH VHUi IHLWD VRPHQWH QR SULPHLUR Qy TXH DSDUHFH

GD HVTXHUGD SDUD D GLUHLWD�

− 2V QyV TXH SRVVXHP XPD GDV VHT�rQFLDV YD]LD �RX DV GXDV� LQGLFDP D EDVH GD

UHFXUVmR� $ SRQWXDomR GH XPD EDVH p LJXDO D �N� VHQGR N R WDPDQKR GD VHT�rQFLD QmR

YD]LD�

2 YDORU GR DOLQKDPHQWR yWLPR SDUD DV VHT�rQFLDV RULJLQDLV Vy p REWLGR QR ILQDO GD

UHFXUVmR� 3DUD FDOFXOi�OR p QHFHVViULR FKHJDU DWp jV IROKDV H UHWRUQDU GD UHFXUVmR� 3RUWDQWR

RV YDORUHV H[LELGRV QRV SDUDOHORJUDPRV Vy VmR FDOFXODGRV QR UHWRUQR GD UHFXUVmR�
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3DUD LOXVWUDU HVWH IDWR� YDPRV SHQVDU QD SULPHLUD FKDPDGD GD UHFXUVmR� LQGLFDGD SHOR Qy

TXH SRVVXL DV VHT�rQFLDV RULJLQDLV� $*& H $$$&� 3DUD FDOFXODU R YDORU GR DOLQKDPHQWR

yWLPR GHODV p QHFHVViULR FDOFXODU R DOLQKDPHQWR yWLPR GH VHXV WUrV ILOKRV� $* H $$$�

$*& H $$$� $* H $$$&� 'D PHVPD IRUPD� SDUD FDOFXODU R DOLQKDPHQWR yWLPR GH $*

H $$$ p QHFHVViULR FDOFXODU R DOLQKDPHQWR yWLPR GH VHXV WUrV ILOKRV� H DVVLP SRU GLDQWH�

(VWH UDFLRFtQLR p DSOLFDGR DWp TXH XP Qy EDVH p DWLQJLGR� FRPR SRU H[HPSOR� R Qy FRP

DV VHT�rQFLDV $ H EXUDFR ���� 1HVWH FDVR D SRQWXDomR p �� SRUTXH N p LJXDO D � �WDPDQKR

GD VHT�rQFLD $��

2 UHWRUQR GD UHFXUVmR GH XP GHWHUPLQDGR Qy Vy SRGH VHU IHLWR TXDQGR WRGRV RV VHXV

WUrV ILOKRV VRXEHUHP VXD SRQWXDomR yWLPD� 1HVWH PRPHQWR p QHFHVViULR FDOFXODU D VRPD

GD SRQWXDomR GH FDGD ILOKR FRP R YDORU GD DUHVWD TXH HOH VH OLJD DR SDL� ([LVWLUmR HQWmR

WUrV YDORUHV FDOFXODGRV� XP SDUD FDGD ILOKR� $ SRQWXDomR yWLPD GR Qy SDL p R PDLRU

GHVWHV YDORUHV� 3RU H[HPSOR� LPDJLQH TXH D UHFXUVmR HVWi TXDVH QR ILP H DV SRQWXDo}HV

GRV DOLQKDPHQWRV GRV WUrV ILOKRV GH $*& H $$$& Mi IRUDP FDOFXODGDV� 6DEH�VH TXH D

SRQWXDomR GH $* H $$$ p ��� GH $*& H $$$ p ��� H GH $* H $$$& p ��� e QHFHVViULR

FDOFXODU DV VRPDV GDV SRQWXDo}HV FRP RV YDORUHV GDV DUHVWDV� 3DUD R SULPHLUR ILOKR� D

VRPD VHUi ���� � ����  ��� SDUD R VHJXQGR ILOKR� D VRPD VHUi ���� � ����  ��� SDUD R

WHUFHLUR ILOKR D VRPD VHUi ���� � ����  ��� 2 PDLRU YDORU p ��� H SRUWDQWR D SRQWXDomR

yWLPD GH $*& H $$$& p ���

&RPR IRL GLWR DQWHULRUPHQWH R PpWRGR GH SURJUDPDomR GLQkPLFD VHUi XVDGR SDUD VH

UHVROYHU HVWH SUREOHPD H HYLWDU TXH VH FDOFXOH WRGDV DV UHGXQGkQFLDV� 3DUD WDQWR p SUHFLVR

TXH VH WHQKD XPD HVWUXWXUD GH GDGRV TXH DUPD]HQH YDORUHV SDUD SRVVtYHLV FRQVXOWDV

SRVWHULRUHV� 1HVWH FDVR VHUi XVDGD XPD PDWUL]� (OD JXDUGDUi RV YDORUHV HVVHQFLDLV GD

iUYRUH DSUHVHQWDGD DQWHULRUPHQWH�

$ HVWUXWXUD GD PDWUL] VHUi DSUHVHQWDGD MXQWR FRP XPD FRPSDUDomR FRP D HVWUXWXUD GD

iUYRUH�

$ VHJXQGD OLQKD GD PDWUL] LQGLFD D SULPHLUD VHT�rQFLD V� �QR H[HPSOR p D $*&�� $

VHJXQGD FROXQD LQGLFD D VHJXQGD VHT�rQFLD V� �QR H[HPSOR p D $$$&�� $ VHT�rQFLD V�

WHP WDPDQKR JHQpULFR P� H SRU LVVR HOD VHUi UHSUHVHQWDGD SRU V�>�«P@� $QDORJDPHQWH� D

VHT�rQFLD V� WHP WDPDQKR Q H p UHSUHVHQWDGD SRU V�>�«Q@� 4XDQGR R SUHIL[R GH

FRPSULPHQWR L GD VHT�rQFLD V� IRU FRQVLGHUDGR� VHUi XVDGR V�>���L@� $QDORJDPHQWH� VHUi

XVDGR V�>�«M@� 2V YDORUHV GH L H GH M VmR H[LELGRV QD SULPHLUD OLQKD H SULPHLUD FROXQD GD

PDWUL]�
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&DGD FpOXOD GD PDWUL] UHSUHVHQWD D FRPSDUDomR HQWUH GRLV SUHIL[RV GH V� H V�� 1D FpOXOD

HVWDUi DSUHVHQWDGR R YDORU GD SRQWXDomR GD FRPSDUDomR HQWUH DV GXDV VXEVHT�rQFLDV�

9HMD QD ILJXUD D VHJXLU XP HVTXHPD GD PDWUL] SDUD R H[HPSOR� $V SRQWXDo}HV QmR IRUDP

FRORFDGDV DLQGD� (VWD ILJXUD WHP R REMHWLYR GH LQGLFDU TXDO FRPSDUDomR FDGD FpOXOD

UHSUHVHQWD� (P FDGD FpOXOD VmR H[LELGRV RV SUHIL[RV TXH HVWmR VHQGR FRPSDUDGRV GH GXDV

IRUPDV� FRP RV FDUDFWHUHV TXH RV UHSUHVHQWDP� H JHQHULFDPHQWH� XVDQGR V�>���L@ H

V�>�«M@�

L � � � �

M

V�>�«P@

V�>�«Q@

� $ * &

� � �_�

V�>�@_V�>�@

$_ �

V�>�@_V�>�@

$*_ �

V�>����@_V�>�@

$*&_ �

V�>����@_V�>�@

� $ �_$

V�>�@_V�>�@

$_ $

V�>�@_ V�>�@

$*_ $

V�>����@_V�>�@

$*&_ $

V�>����@_V�>�@

� $ �_$$

V�>�@_V�>����@

$_ $$

V�>�@_V�>����@

$*_ $$

V�>����@_V�>����@

$*&_ $$

V�>����@_V�>����@

� $ �_$$$

V�>�@_V�>����@
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V�>�@_V�>����@

$*_ $$$

V�>����@_V�>����@

$*&_ $$$

V�>����@_V�>����@

� & �_$$$&

V�>�@_V�>����@

$_ $$$$&

V�>�@_V�>����@

$*_ $$$$&

V�>����@_V�>����@

$*&_ $$$$&

V�>����@_V�>����@

)LJXUD ��� 0DWUL] LQGLFDQGR HP FDGD FpOXOD DV VXEVHT�rQFLDV TXH HVWmR VHQGR

FRPSDUDGDV�

1RWH TXH D WHUFHLUD FROXQD H D WHUFHLUD OLQKD SRVVXHP FpOXODV HP TXH SHOR PHQRV XP GRV

SUHIL[RV p YD]LR� H SRU LVVR HVWDV FpOXODV FRUUHVSRQGHP j EDVH GD UHFXUVmR�

3DUD LOXVWUDU XPD DQDORJLD HQWUH D iUYRUH H D PDWUL] VHUi DSUHVHQWDGR R FDVR GRV SUHIL[RV

$ H $$$� 9HMD D VHJXLU D ILJXUD�
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)LJXUD ��� (VTXHPD FRPSDUDWLYR GD iUYRUH H GD PDWUL]�

3DUD FDOFXODU D SRQWXDomR GH $_$$$ p QHFHVViULR FDOFXODU DV SRQWXDo}HV GH �_$$�

$_$$� H �_$$$� 1D iUYRUH HVWDV WUrV FRPSDUDo}HV HVWmR UHSUHVHQWDGDV FRPR ILOKRV GH

$_$$$� Mi QD PDWUL] HODV VmR FpOXODV YL]LQKDV GH $_$$$ HQFRQWUDGDV D HVTXHUGD� D

GLDJRQDO HVTXHUGD� H DFLPD�

$ SRQWXDomR GH $_$$$ p FDOFXODGD GD VHJXLQWH IRUPD QD PDWUL]�

− 6RPD�VH D SRQWXDomR ���� GH $_$$ D ����� ,VWR SRUTXH R DOLQKDPHQWR GD ~OWLPD

FROXQD TXH IRL IHLWR HP $_$$$ SDUD VH REWHU $_$$ IRL $_�� FXMD SRQWXDomR p ���

− 6RPD�VH D SRQWXDomR ���� GH �_$$$ D ����� ,VWR SRUTXH R DOLQKDPHQWR GD ~OWLPD

FROXQD TXH IRL IHLWR HP $_$$$ SDUD VH REWHU �_$$$ IRL �_$� FXMD SRQWXDomR p ���

− 6RPD�VH D SRQWXDomR ���� GH �_$$ D ����� ,VWR SRUTXH R DOLQKDPHQWR GD ~OWLPD

FROXQD TXH IRL IHLWR HP $_$$$ SDUD VH REWHU �_$$ IRL $_$� FXMD SRQWXDomR p ���

$

$$$

�

$$

$

$$

�

$$$

��

�� �� ��

��

$_$$$

$_$$�_$$

�_$$$

��

��
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− $ PDLRU GDV VRPDV DFLPD VHUi D SRQWXDomR GH $_$$$�

1R FDVR WHUtDPRV RV YDORUHV ��� �� H ��� 6HQGR DVVLP D SRQWXDomR GH $_$$$ p ���

9HMD D VHJXLU XP HVTXHPD JHQpULFR SDUD R FiOFXOR GD SRQWXDomR GH TXDOTXHU FpOXOD GD

PDWUL] VHQGR FRPSDUDGR D iUYRUH�

)LJXUD ��� (VTXHPD GH SRQWXDomR GD iUYRUH H GD PDWUL]�

V�>���L��@

V�>���M��@

V�>���L@

V�>���M��@

V�>���L��@

V�>���M@

V�>���L@

V�>���M@

L� M

VH L M HQWmR �����

VHQmR ����

L� �

����

�� M

����

V�>���L@_ V�>���M@

V�>���L@_V�>���M��@V�>���L��@_V�>���M��@

V�>���L��@_V�>���M@

�� RX ��

��

��
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$ SRQWXDomR GH TXDOTXHU FpOXOD GD PDWUL] GHSHQGH GD SRQWXDomR GH VXDV YL]LQKDV DVVLP

FRPR D SRQWXDomR GH XP Qy GD iUYRUH GHSHQGH GH VHXV ILOKRV� $V FpOXODV YL]LQKDV j

HVTXHUGD H DFLPD GD FpOXOD TXH HVWi VHQGR FDOFXODGD D SRQWXDomR GHYHP WHU VXDV

SRQWXDo}HV VRPDGDV D ����� DVVLP FRPR R VHJXQGR H R WHUFHLUR ILOKR GR Qy HVWi VHQGR

FDOFXODGR D SRQWXDomR� $ FpOXOD YL]LQKD QD GLDJRQDO HVTXHUGD FRUUHVSRQGH DR SULPHLUR

ILOKR QD iUYRUH� H SRU LVVR GHYH WHU VXD SRQWXDomR VRPDGD D ���� RX D �����

6LPSOLILFDGDPHQWH� R VHJXLQWH DOJRULWPR PRVWUDULD R TXH GHYH VHU IHLWR SDUD FDGD FpOXOD�

/* se (i = j) então p(i,j) = 1, senão p(i,j) = -1 */

pontuação_célula(i,j) = MAX( pontuação_célula(i,j-1) -2,
pontuação_célula(i-1,j-1) + p(i,j)
pontuação_célula(i-1,j) -2)

)LJXUD ��� $OJRULWPR VLPSOLILFDGR SDUD R FiOFXOR GD SRQWXDomR GH XPD FpOXOD GD

PDWUL]�

$ VHJXLU HVWi D PDWUL] FRPSOHWD GR H[HPSOR FRP WRGDV DV SRQWXDo}HV DSUHVHQWDGDV QRV

FHQWURV GDV FpOXODV� ([FHWR QDV FpOXODV TXH UHSUHVHQWDP DV EDVHV GD UHFXUVmR� Ki WDPEpP

R Q~PHUR �� RX �� �S�L� M��� 1mR p QHFHVViULR DSUHVHQWDU R Q~PHUR �� SRUTXH HOH HVWi IL[R

HP WRGRV RV FDVRV TXH GHYH DSDUHFHU�
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)LJXUD ��� 0DWUL] GR H[HPSOR $*& H $$$&�

$ ILJXUD D VHJXLU DSUHVHQWD R DOJRUWLPR EiVLFR XVDGR SDUD SUHHQFKHU D PDWUL] GDGD� 2V

FiOFXORV GHYHP VHU HIHWXDGRV GH PRGR TXH RV YDORUHV GH FpOXODV DQWHULRUHV QHFHVViULRV

SDUD GHWHUPLQDU R YDORU GH XPD FpOXOD HVWHMDP GLVSRQtYHLV QR PRPHQWR FHUWR�

(VWH DOJRULWPR FDOFXOD D VLPLODULGDGH HQWUH V�>���P@ H V�>���Q@� GHSHQGHQGR GH XP

SDUkPHWUR J TXH LQGLFD R SHVR GH XP EXUDFR �JHUDOPHQWH J��� H GH XPD IXQomR S SDUD

SDUHV GH FDUDFWHUHV� (VWH SDUkPHWUR J H HVWD IXQomR S Mi HVWDYDP VHQGR XWLOL]DGRV DWp

DJRUD� Vy TXH DLQGD QmR WLQKD VLGR GHILQLGRV IRUPDOPHQWH� )RL XVDGR J  ��� S�D�D�  � H

S�D�E�  �� VH D Â E QRV FiOFXORV GD PDWUL] GR H[HPSOR�



��

Sim(s1,s2)
 

/*supondo |s1| = m, |s2| = n*/

for i • 0 to m do
             a[i,0] • i*g

for j • 0 to n do
a[0,j] • j*g

for i • 1 to m do
             for j • 1 to n do
                  a[i,j] = max( a[i,j-1] + g,

       a[i-1,j-1] + p(i,j)
a[i-1,j] + g)

return a[m,n]

)LJXUD ��� $OJRULWPR EiVLFR GH SURJUDPDomR GLQkPLFD SDUD FRPSDUDomR GH

VHT�rQFLDV�

&RP DV SRQWXDo}HV GH WRGDV DV FpOXODV FDOFXODGDV p SRVVtYHO FDOFXODU R DOLQKDPHQWR

yWLPR� 3DUD WDQWR p SUHFLVR SHUFRUUHU DV FpOXODV GD PDWUL]� &DGD SDVVR GH XPD FpOXOD SDUD

RXWUD FRUUHVSRQGH D XPD DUHVWD GD iUYRUH H D XPD FROXQD GR DOLQKDPHQWR�

*HQHULFDPHQWH� HVWDQGR QD FpOXOD D>L�M@� p SRVVtYHO LU SDUD DV FpOXODV D>L���M@� D>L���M��@ H D>L�M�

�@� 6H R SDVVR IRU GH D>L�M@ SDUD D>L�M��@� VLJQLILFD TXH HVWi VHQGR FRQVLGHUDGR R DOLQKDPHQWR

GH XP EXUDFR HP V� H XP FDUDFWHU HP V�� 6H R SDVVR IRU GH D>L�M@ SDUD D>L���M@� VLJQLILFD

TXH HVWi VHQGR FRQVLGHUDGR R DOLQKDPHQWR GH XP EXUDFR HP V� H XP FDUDFWHU HP V�� 6H

R SDVVR IRU GH D>L�M@ SDUD D>L���M��@� VLJQLILFD TXH HVWi VHQGR FRQVLGHUDGR R DOLQKDPHQWR GH

XP FDUDFWHU HP V� H XP FDUDFWHU HP V�� 9HMD R HVTXHPD QD ILJXUD D VHJXLU�



��

)LJXUD ��� (VTXHPD GR FiOFXOR GR DOLQKDPHQWR�

6HJXLQGR HVWH UDFLRFtQLR� R DOLQKDPHQWR yWLPR SRGH VHU FRQVWUXtGR GH WUiV SDUD IUHQWH D

SDUWLU GD PDWUL] FDOFXODGD DQWHULRUPHQWH SHOR DOJRULWPR EiVLFR� (VWDQGR HP XPD

GHWHUPLQDGD FpOXOD� GHVFREUH�VH FRPR IRL REWLGR D SRQWXDomR GHOD� 3DUD LVVR� EDVWD ID]HU

DV VRPDV GDV SRQWXDo}HV GDV FpOXODV YL]LQKDV FRP S�L�M� RX J �GHSHQGHQGR GR FDVR��

FRPR Mi IRL GHVFULWR� H HQFRQWUDU TXDO GDV VRPDV p LJXDO j SRQWXDomR SURFXUDGD�

'HVFREULQGR D FpOXOD YL]LQKD UHVSRQViYHO SHOD SRQWXDomR GD FpOXOD TXH HVWi VHQGR

WUDWDGD� GHVFREUH�VH WDPEpP R DOLQKDPHQWR GH XPD GHWHUPLQDGD FROXQD� 2 SUy[LPR

SDVVR p ID]HU D PHVPD DQiOLVH GHVFULWD SDUD HVWD FpOXOD YL]LQKD� 'HVWD IRUPD D PDWUL] YDL

VHQGR SHUFRUULGD�

e SRVVtYHO TXH PDLV GH XPD FpOXOD YL]LQKD SRVVD VHU D UHVSRQViYHO SHOD SRQWXDomR GD

FpOXOD TXH HVWi VHQGR WUDWDGD� 1HVWH FDVR� TXDOTXHU XPD GHODV p YiOLGD� GHSHQGHQGR GR

DOJRULWPR LPSOHPHQWDGR� )LFD D FULWpULR GR SURJUDPDGRU GHWHUPLQDU DV SULRULGDGHV�

$SOLFDQGR HVWD LGpLD� p SRVVtYHO DQDOLVDU D PDWUL] GR H[HPSOR H GHVFREULU R DOLQKDPHQWR

yWLPR GH $*& H $$$&�

D>L�M@

V�>���L@_ V�>���M@

D>L���M@

V�>���L��@_ V�>���M@

��

�� V�>M@

��

V�>L@� �

�� RX ��

V�>L@� V�>M@

D>L���M��@

V�>���L��@_ V�>���M��@

D>L�M��@

V�>���L@_ V�>���M��@
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6LJD DV VHWDV QD PDWUL] H RV SDVVRV D VHJXLU�

− $ DQiOLVH VH LQLFLD QD ~OWLPD FpOXOD GD PDWUL]� TXH FRUUHVSRQGH jV VHT�rQFLDV $*& H

$$$&� 7HVWD�VH FRPR D SRQWXDomR GHVWD FpOXOD p ��� $ VRPD GD YL]LQKD DFLPD VHULD

������  ��� GD GLDJRQDO HVTXHUGD VHULD ������  ��� H GD HVTXHUGD VHULD ������  ���

(QWmR D SRQWXDomR p LJXDO j VRPD GD YL]LQKD GD GLDJRQDO HVTXHUGD� TXH FRUUHVSRQGH

DR DOLQKDPHQWR GD ~OWLPD FROXQD GH $*&_$$$&� TXH p &_& �OHPEUDQGR TXH RV

RXWURV FDVRV WUDWDGRV HUDP &_� H �_&�� 3DVVDPRV D DQDOLVDU D YL]LQKD GD GLDJRQDO

HVTXHUGD�

− $ DQiOLVH FRQWLQXD QD FpOXOD GDV VHT�rQFLDV $*_$$$� 7HVWD�VH FRPR D SRQWXDomR

GHVWD FpOXOD p ��� $ VRPD GD YL]LQKD DFLPD VHULD �����  ��� GD GLDJRQDO HVTXHUGD VHULD

������  ��� H GD HVTXHUGD VHULD ������  ��� (QWmR D SRQWXDomR p LJXDO j VRPD GD

YL]LQKD GD GLDJRQDO HVTXHUGD� TXH FRUUHVSRQGH DR DOLQKDPHQWR GD ~OWLPD FROXQD GH

$*_$$$� TXH p *_$ �OHPEUDQGR TXH RV RXWURV FDVRV WUDWDGRV HUDP *_� H �_$��

3DVVDPRV D DQDOLVDU D YL]LQKD GD GLDJRQDO HVTXHUGD�

− $ DQiOLVH FRQWLQXD QD FpOXOD GDV VHT�rQFLDV $_$$� 7HVWD�VH FRPR D SRQWXDomR GHVWD

FpOXOD p ��� $ VRPD GD YL]LQKD DFLPD VHULD ������  ��� GD GLDJRQDO HVTXHUGD VHULD

������  ��� H GD HVTXHUGD VHULD ������  ��� (QWmR D SRQWXDomR p LJXDO j VRPD GD

YL]LQKD GD GLDJRQDO HVTXHUGD� TXH FRUUHVSRQGH DR DOLQKDPHQWR GD ~OWLPD FROXQD GH

$_$$� TXH p $_$� 0DV p LJXDO WDPEpP j VRPD GD YL]LQKD DFLPD� TXH FRUUHVSRQGH DR

DOLQKDPHQWR GH $_�� 1HVWH PRPHQWR TXDOTXHU XP GRV FDVRV SRGHULD VHU VHJXLGR�

6XSRQKD TXH R DOJRULWPR LPSOHPHQWDGR Gr SULRULGDGH SDUD D DQiOLVH GD YL]LQKD GD

GLDJRQDO HVTXHUGD�

− $ DQiOLVH FRQWLQXD QD FpOXOD GDV VHT�rQFLDV �_$� (VWD p XPD FpOXOD EDVH GD UHFXUVmR�

7HVWD�VH FRPR D SRQWXDomR GHVWD FpOXOD p ��� 1HVWH FDVR Vy H[LVWH D FpOXOD YL]LQKD GH

FLPD� H D VRPD GHOD GHYH VHU LJXDO j ��� &RPR HVSHUDGR� D PDWUL] PRVWUD TXH D VRPD p

�����  ��� H� SRUWDQWR� UHWRUQD�VH D EDVH GD UHFXUVmR� TXH p R DOLQKDPHQWR �_$�

− 9ROWDQGR GD UHFXUVmR� SRGHPRV FRQVWUXLU RV YHWRUHV DOLQ�>@ H DOLQ�>@� TXH SRVVXHP R

DOLQKDPHQWR GH FDGD VHT�rQFLD� 1HVWH FDVR VHUi�
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DOLQ� � $ * &

DOLQ� $ $ $ &

)LJXUD ��� 9HWRU FRP UHVXOWDGR GR DOLQKDPHQWR�
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)LJXUD ��� &iOFXOR GR DOLQKDPHQWR yWLPR SHOD PDWUL] D�

3HOD iUYRUH WDPEpP VH FKHJDULD j PHVPD FRQFOXVmR� 9HMD D ILJXUD GD iUYRUH VLPSOLILFDGD

D VHJXLU�

&_&

*_$

$_$

�_$
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)LJXUD ��� (VTXHPD GR FiOFXOR GR DOLQKDPHQWR SHOD iUYRUH�

�
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� �� ��
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2 DOJRULWPR GR DOLQKDPHQWR yWLPR HVWi QD ILJXUD D VHJXLU� 'HYH VHU GDGD D PDWUL] H DV

VHT�rQFLDV V� H V�� $ FKDPDGD p IHLWD SRU $OLQ�P�Q�W�� VHQGR P R WDPDQKR GH V�� Q R

WDPDQKR GH V�� RQGH W p R FRPSULPHQWR GR DOLQKDPHQWR TXH VHUi UHWRUQDGR SHOR

DOJRULWPR� $ VDtGD VHUi XP SDU GH YHWRUHV DOLQ� H DOLQ� TXH FRQWHUmR HP VXDV SRVLo}HV GH

� D W RV FDUDFWHUHV DOLQKDGRV� (VWHV YHWRUHV VmR JOREDLV�

Alin(i,j,t)
if (i=0) and (j=0) then

t •0
else if (i>0) and a[i,j] = a[i-1,j] + g then

Alin(i-1,j,t)
                        t• t+1

alin1[t] • s1[i]
alin2[t] • '-'

else if (i>0) and (j>0)  and a[i,j] = a[i-1,j-1]+ p(i,j) then
Alin(i-1,j-1,t)

                        t• t+1
alin1[t] • s1[i]
alin2[t] • s2[j]

else      /* tem que ser j>0 e a[i,j] = a[i,j-1]+ g */
Alin(i,j-1,t)

                        t• t+1
alin1[t] • '-'
alin2[t] • s2[j]

)LJXUD ��� $OJRULWPR GH FiOFXOR GH DOLQKDPHQWR D SDUWLU GD PDWUL] D�

&RPSOH[LGDGH

2 DOJRULWPR EiVLFR TXH SUHHQFKH D PDWUL] D �DSUHVHQWDGR DQWHULRUPHQWH QD ILJXUD ���

FRP RV YDORUHV GDV SRQWXDo}HV SRVVXL TXDWUR PDOKDV WLSR IRU� $V GXDV SULPHLUDV JDVWDP

WHPSR 2�P� H 2�Q�� UHVSHFWLYDPHQWH� $V GXDV ~OWLPDV PDOKDV VmR HQFDL[DGDV H

SUHHQFKHP D PDWUL]� *DVWD�VH HVVHQFLDOPHQWH 2�PQ� XQLGDGHV GH WHPSR QHVWD SDUWH H

HVWD p D SDUWH GRPLQDQWH GD FRPSOH[LGDGH WHPSRUDO� 2 HVSDoR JDVWR WDPEpP p

SURSRUFLRQDO DR WDPDQKR GD PDWUL]� /RJR R DOJRULWPR EiVLFR SRVVXL FRPSOH[LGDGH GH

WHPSR H GH HVSDoR 2�PQ��

2 DOJRULWPR TXH FDOFXOD R DOLQKDPHQWR D SDUWLU GD PDWUL] JDVWD WHPSR 2�W�� RQGH W p R

WDPDQKR GR DOLQKDPHQWR UHWRUQDGR� 1HVWH DOJRULWPR� Ki HVVHQFLDOPHQWH XPD FKDPDGD

UHFXUVLYD SRU FROXQD GH DOLQKDPHQWR� H FDGD FKDPDGD FRQVRPH WHPSR 2����

(FRQRPLD GH (VSDoR



��

$ FRPSOH[LGDGH GR DOJRULWPR EiVLFR p TXDGUiWLFD� R TXH GLILFXOWD VXD DSOLFDomR SDUD

VHT�rQFLDV PXLWR ORQJDV� &RP UHODomR DR HVSDoR GH PHPyULD p SRVVtYHO UHGX]LU DV

QHFHVVLGDGHV GR DOJRULWPR FRQVLGHUDYHOPHQWH� GH PRGR TXH SDVVH D XWLOL]DU DSHQDV

HVSDoR SURSRUFLRQDO j VRPD GRV WDPDQKRV GDV VHT�rQFLDV GH HQWUDGD�

1RWH TXH R SUHHQFKLPHQWR GD PDWUL] SRGH VHU IHLWR HP HVSDoR OLQHDU� &RPR FDGD OLQKD

GHSHQGH DSHQDV GD DQWHULRU� p SRVVtYHO HIHWXDU RV FiOFXORV PDQWHQGR DSHQDV XP YHWRU GH

WDPDQKR Q� TXH JXDUGDUi SDUWH GD OLQKD TXH HVWi VHQGR FRQVWUXtGD H SDUWH GD OLQKD

DQWHULRU�

9HMD QR FDVR GR H[HPSOR� $ SULPHLUD FROXQD p FDOFXODGD QRUPDOPHQWH H ILFD JXDUGDGD QR

YHWRU FRPR QD ILJXUD D VHJXLU�

�

��

��

��

��

)LJXUD ��� 9HWRU LQLFLDO FRP D SULPHLUD FROXQD GD PDWUL]�

$ VHJXQGD FROXQD GHSHQGH GHVWD SULPHLUD� 8WLOL]DQGR R PHVPR YHWRU� p SRVVtYHO FDOFXODU

R YDORU GD SULPHLUD FpOXOD GD VHJXQGD FROXQD �TXH QmR GHSHQGH GH QHQKXP YDORU GD

SULPHLUD FROXQD� H VXEVWLWXt�OR QR YHWRU� 9HMD QD ILJXUD D VHJXLU�

� ��

�� ��

�� ��

�� ��

�� ��

)LJXUD ��� 9HWRU DQWLJR H QRYR FRP D SULPHLUD FpOXOD VXEVWLWXtGD�



��

2 YDORU GD VHJXQGD FpOXOD GD VHJXQGD FROXQD SRGH VHU FDOFXODGR� (OH GHSHQGH GR YDORU

QRYR H DQWLJR GD SULPHLUD FpOXOD� H GR YDORU GD VHJXQGD FpOXOD� 9HMD QD ILJXUD VHJXLQWH�

�� ��

�� ��

�� ��

�� ��

�� ��

)LJXUD ��� 9HWRU DQWLJR H QRYR FRP D VHJXQGD FpOXOD VXEVWLWXtGD�

6HJXLQGR R PHVPR UDFLRFtQLR FDOFXOD�VH R YDORU GD WHUFHLUD FpOXOD�

�� ��

�� ��

�� ��

�� ��

�� ��

)LJXUD ��� 9HWRU DQWLJR H QRYR FRP D WHUFHLUD FpOXOD VXEVWLWXtGD�

(VWD LGpLD YDL VHQGR DSOLFDGD DWp TXH R YHWRU WRGR ILFD SUHHQFKLGR SRU YDORUHV GD VHJXQGD

FROXQD� H R PHVPR SRGH VHU IHLWR SDUD VH GHVFREULU RV YDORUHV GD WHUFHLUD FROXQD H GDV

RXWUDV WDPEpP�

2 DOJRULWPR TXH LPSOHPHQWD HVWDV LGpLDV HVWi D VHJXLU�



��

BestScore(s1, s2, a)
m •|s1|
n •|s2|

for j • 0 to n do
                       a[j] • j *g

for i • 1 to m do
velho  • a[0]
a[0] • i * g
for j • 1 to n do

temp • a[j]
a[j] • max ( a[j] + g,

velho +  pont(s1[i],s2[j]),
a[j-1] + g)

velho • temp

)LJXUD ��� $OJRULWPR SDUD DFKDU D SRQWXDomR GH XP DOLQKDPHQWR yWLPR XVDQGR

HVSDoR OLQHDU�

&RQWXGR� R DOJRULWPR SDUD REWHU XP DOLQKDPHQWR yWLPR YLVWR DQWHULRUPHQWH GHSHQGH GD

PDWUL] WRGD� 3DUD UHPRYHU HVWD GLILFXOGDGH� D HVWUDWpJLD HPSUHJDGD p D GH GLYLVmR H

FRQTXLVWD� LVWR p� UHGX]LU R SUREOHPD GDGR D GRLV VXESUREOHPDV PHQRUHV H GHSRLV MXQWDU

DV VROXo}HV GHVWHV VXESUREOHPDV� 3DUD REWHU PDLV LQIRUPDo}HV VREUH HVWH DOJRULWPR

FRQVXOWH >0HLGDQLV� ��@�

���� ([WHQV}HV

([LVWHP YiULDV H[WHQV}HV GR DOJRULWPR EiVLFR TXH IRL DSUHVHQWDGR DQWHULRUPHQWH� (VWDV

H[WHQV}HV IRUDP IHLWDV SDUD TXH R DOJRULWPR VH WRUQDVVH PDLV DGHTXDGR SDUD FHUWDV WDUHIDV

GH FRPSDUDomR GH VHT�rQFLDV� 6HUi GHVFULWR DTXL QHVWD VHomR WUrV YDULDo}HV GR DOJRULWPR

EiVLFR� D SULPHLUD VH GHVWLQD D VLWXDo}HV RQGH QmR p GHVHMDGR SHQDOL]DU EXUDFRV QDV

H[WUHPLGDGHV GDV VHT�rQFLDV� D VHJXQGD SHQDOL]D D DEHUWXUD GH XPD VpULH GH EXUDFRV PDLV

GR TXH R DXPHQWR GD PHVPD� H D ~OWLPD WUDWD GH DOLQKDPHQWRV ORFDLV�

������ %XUDFRV QDV ([WUHPLGDGHV

(QWHQGH�VH SRU EXUDFRV QDV H[WUHPLGDGHV DTXHOHV TXH DSDUHFHP DQWHV GR SULPHLUR RX

GHSRLV GR ~OWLPR FDUDFWHUH GH XPD VHT�rQFLD�

1R H[HPSOR VHJXLQWH R EXUDFR GD SULPHLUD VHT�rQFLD QmR HVWi QD H[WUHPLGDGH� HQTXDQWR

WRGRV RV RXWURV EXUDFRV GD VHJXQGD VHT�rQFLD HVWmR�
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&$*&$ � &77**$77&7&**

� � � &$*&*7** � � � � � � � �

)LJXUD ��� ([HPSORV GH EXUDFRV QDV H[WUHPLGDGHV GH VHT�rQFLDV�

1HVWH H[HPSOR RV FRPSULPHQWRV GDV VHT�rQFLDV VmR PXLWR GLIHUHQWHV� XPD p GH WDPDQKR

�� H D RXWUD p GH ��� 1XPD VLWXDomR FRPR HVWD KDYHUi PXLWRV EXUDFRV HP TXDOTXHU

DOLQKDPHQWR� 0DV� VH RV EXUDFRV H[WUHPRV IRUHP GHVFRQVLGHUDGRV� R DOLQKDPHQWR ILFD

EDVWDQWH ERP� FRP � LJXDOGDGHV� � GHVLJXDOGDGH� H � EXUDFR�

1RWH TXH R DOLQKDPHQWR DSUHVHQWDGR QD ILJXUD DQWHULRU QmR p R PHOKRU DOLQKDPHQWR SDUD

HVWDV VHT�rQFLDV� 2 PHOKRU HVWi QD ILJXUD D VHJXLU�

&$*&$ &77**$77&7&**

&$*&� � � � �* �7� � � �**

)LJXUD ��� ([HPSOR GR PHOKRU DOLQKDPHQWR GDV VHT�rQFLDV�

$SHVDU GHVWH DOLQKDPHQWR VHU yWLPR �WHP SRQWXDomR PHOKRU TXH R RXWUR� H GH WHU FDVDGR

WRGRV RV FDUDFWHUHV GD VHT�rQFLD LQIHULRU� HOH QmR p WmR LQWHUHVVDQWH GR SRQWR GH YLVWD GH

HQFRQWUDU VHPHOKDQoDV HQWUH VHT�rQFLDV� $ VHT�rQFLD LQIHULRU IRL VLPSOHVPHQWH PXWLODGD

DUELWUDULDPHQWH SRU EXUDFRV�

3RU HVWH PRWLYR H[LVWH XPD YDULDomR GR DOJRULWPR EiVLFR TXH GHVSUH]D EXUDFRV QDV

H[WUHPLGDGHV� 3DUD XPD GHVFULomR GHOH� FRQVXOWH >0HLGDQLV� ��@�

������ 3HQDOLGDGHV 3DUD %XUDFRV

$FUHGLWD�VH TXH� HP VH WUDWDQGR GH PXWDo}HV� D FULDomR GH XPD VpULH GH EXUDFRV

FRQVHFXWLYRV p PDLV SURYiYHO GR TXH D FULDomR GR PHVPR Q~PHUR GH EXUDFRV LVRODGRV�

,VWR SRUTXH D VpULH GH EXUDFRV SRGH VHU GHULYDGD GH XPD ~QLFD PXWDomR TXH UHPRYHX XP

WUHFKR FRQVHFXWLYR GH UHVtGXRV� HQTXDQWR TXH EXUDFRV LVRODGRV VmR DGYLQGRV

SURYDYHOPHQWH GH PXWDo}HV GLVWLQWDV� 6HQGR PDLV FRPXP D RFRUUrQFLD GH XP ~QLFR

HYHQWR GR TXH D RFRUUrQFLD VLPXOWkQHD GH YiULRV HYHQWRV� FRQFOXL�VH TXH Q EXUDFRV

DJOXWLQDGRV VmR PDLV FRPXQV TXH Q EXUDFRV VHSDUDGRV�



��

3RU HVWH PRWLYR Ki XPD IXQomR VXE�DGLWLYD SDUD SHQDOL]DU XPD VpULH GH EXUDFRV H XPD

YDULDomR GR DOJRULWPR EiVLFR TXH ID] GLVWLQomR HQWUH EXUDFRV DJOXWLQDGRV H LVRODGRV� (VWD

YDULDomR IRL SURSRVWD SHOD SULPHLUD YH] SRU 1HHGOHPDQ H :XQVFK >1HHGOHPDQ� ��@�

������ &RPSDUDo}HV /RFDLV

$Wp QHVWD VHomR IRUDP GHVFULWRV DOJRULWPRV TXH WUDWDP GH DOLQKDPHQWR JOREDO� ,VWR

VLJQLILFD TXH R DOLQKDPHQWR p FDOFXODGR OHYDQGR HP FRQVLGHUDomR R FRPSULPHQWR WRWDO

GDV VHT�rQFLDV $ H % TXH HVWmR VHQGR FRPSDUDGDV� 2 DOJRULWPR TXH VHUi DSUHVHQWDGR

QHVWD VHomR WUDWD GH DOLQKDPHQWR ORFDO� 1HVWH FDVR p ORFDOL]DGR R PHOKRU DOLQKDPHQWR

HQWUH VXE�UHJL}HV GH $ H %� 3RGH H[LVWLU XP JUDQGH Q~PHUR GH DOLQKDPHQWRV ORFDLV

GLVWLQWRV� 9HMD QD ILJXUD D VHJXLU XP HVTXHPD GR DOLQKDPHQWR ORFDO H JOREDO� (VWD ILJXUD

IRL REWLGD GH >%DUWRQ� ��@�

)LJXUD ��� $OLQKDPHQWR JOREDO H ORFDO >%DUWRQ� ��@�

2XWUD GHILQLomR SRVVtYHO SDUD DOLQKDPHQWR ORFDO GH >0HLGDQLV� ��@ p D VHJXLQWH� �XP

DOLQKDPHQWR ORFDO HQWUH V� H V� p XP DOLQKDPHQWR HQWUH XP IDWRU GH V� H XP IDWRU GH
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V��� 4XDQGR VH WUDWD GH DOLQKDPHQWR ORFDO� JHUDOPHQWH p GHVHMiYHO R DOLQKDPHQWR yWLPR H

RXWURV FRP SRQWXDomR SUy[LPD GR yWLPR�

([LVWH XPD YDULDomR GR DOJRULWPR EiVLFR SDUD WUDWDU DOLQKDPHQWRV ORFDLV� (OH XVD D

PHVPD PDWUL] GH SRQWXDo}HV� $ LQLFLDOL]DomR GD SULPHLUD OLQKD H SULPHLUD FROXQD VH ID]

FRP ]HURV� 1mR KDYHUi HOHPHQWRV QHJDWLYRV QDV FpOXODV� SRLV QR SLRU FDVR Ki VHPSUH R

DOLQKDPHQWR HQWUH RV VXIL[RV YD]LRV GH V�>���L@ H V�>���M@� TXH Gi XPD SRQWXDomR LJXDO D

]HUR� 3DUD R FiOFXOR GDV RXWUDV FpOXODV XVD�VH D VHJXLQWH IyUPXOD�

a[i,j] = max( 0,
             a[i,j-1] + g,

 a[i-1,j-1] + p(i,j)
a[i-1,j] + g)

)LJXUD ��� )yUPXOD SDUD FiOFXOR GDV FpOXODV GD PDWUL] QR DOJRULWPR GH

DOLQKDPHQWRV ORFDLV�

(VWD IyUPXOD p D PHVPD XVDGD QR DOJRULWPR EiVLFR� H[FHWR SHOR ��

4XDQGR D PDWUL] HVWLYHU SUHHQFKLGD� D PDLRU SRQWXDomR GD PDWUL] LQGLFD R YDORU GR

DOLQKDPHQWR ORFDO yWLPR� 2 UHVWDQWH GR DOLQKDPHQWR p REWLGR YROWDQGR�VH SRU FpOXODV TXH

JHUDUDP RV Pi[LPRV DWp TXH VH HQFRQWUH XPD FpOXOD GH YDORU ]HUR�

$SyV HQFRQWUDU R DOLQKDPHQWR yWLPR� SRGHP VHU WDPEpP UHWRUQDGRV RXWURV

DOLQKDPHQWRV FRP SRQWXDomR DOWD� 3URFXUD�VH D FpOXOD FRP PDLRU YDORU TXH DLQGD QmR

WHQKD VLGR XVDGD HP QHQKXP DOLQKDPHQWR Mi REWLGR� (P VHJXLGD� DSOLFD�VH R

SURFHGLPHQWR GH YROWD D SDUWLU GHVWD FpOXOD DWp XPD SRVLomR FRP YDORU ]HUR� FRQVWUXLQGR

XP QRYR DOLQKDPHQWR�
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�� $OJRULWPRV GH &RPSDUDomR GH %LRVVHT�rQFLDV HP %DVHV GH 'DGRV

'XUDQWH RV DQRV ��� /LSPDQ� 3HDUVRQ H :LOEXU GHVFUHYHUDP HP GHWDOKHV KHXUtVWLFDV

XVDGDV HP VHXV SURJUDPDV SDUD EXVFDV HP EDVHV GH ELRVVHT�rQFLDV >:LOEXU� ��@>/LSPDQ�

��@ >3HDUVRQ� ��@� 2 SULPHLUR SURJUDPD D VXUJLU IRL R )$673� TXH ID] EXVFDV FRP

SURWHtQDV� $ VHJXLU DSDUHFHX XPD YHUVmR SDUD VHT�rQFLDV GH QXFOHRWtGHRV� )$671�

3RVWHULRUPHQWH DPERV IRUDP MXQWDGRV QXP ~QLFR SURJUDPD FKDPDGR )$67$� (VWHV

SURJUDPDV HIHWXDP FRPSDUDo}HV ORFDLV H UHWRUQDP DSHQDV XP DOLQKDPHQWR ORFDO � R

FRQVLGHUDGR PHOKRU� 0DLV WDUGH� SURJUDPDV TXH WDPEpP REWpP YiULRV DOLQKDPHQWRV

ORFDLV �/)$67$� 3/)$67$� IRUDP LQFRUSRUDGRV D IDPtOLD� 8P VXPiULR GHVWHV

SURJUDPDV HQFRQWUD�VH QDV UHIHUrQFLDV >3HDUVRQ� ��@� 8P HVWXGR H[WHQVR VREUH D

VHQVLELOLGDGH �FDSDFLGDGH GH GHWHFWDU KRPRORJLDV UHPRWDV� H VHOHWLYLGDGH �FDSDFLGDGH

GH GHWHFWDU IDOVDV KRPRORJLDV� GH )$67$ IRL HPSUHHQGLGR SRU 3HDUVRQ >3HDUVRQ� ��@�

'XUDQWH D GpFDGD GH �� VXUJLUDP RV SURJUDPDV %/$67 �%DVLF /RFDO $OLJQPHQW 6HDUFK

7RRO�� &RPR QD IDPtOLD )$67� R %/$67 SRVVXL YHUV}HV SDUD SURWHtQDV �%/$673� H

iFLGRV QXFOpLFRV �%/$671��

2 DOJRULWPR %/$67 IRL GHVHQYROYLGR SRU $OWVFKXO� *LVK� 0LOOHU� 0\HUV H /LSPDQ

>$OWVFKXO� ��@� $ PRWLYDomR SDUD R GHVHQYROYLPHQWR GH %/$67 IRL D QHFHVVLGDGH GH

DXPHQWDU D YHORFLGDGH GR )$67$�

���� )$673

(VWD VHomR WHP FRPR REMHWLYR SULQFLSDO GHVFUHYHU R DOJRULWPR )$673� (OH IRL R SULPHLUR

DOJRULWPR GD IDPtOLD )$67 GHVHQYROYLGR H p PXLWR LPSRUWDQWH SDUD R HQWHQGLPHQWR GRV

RXWURV DOJRULWPRV TXH VXUJLUDP GHSRLV� FRPR R )$671� )$67$� /)$67$� 7)$67$� H

3/)$67$�

������ ,QWURGXomR

)UHT�HQWHPHQWH D ~QLFD LQIRUPDomR GLVSRQtYHO VREUH XPD SURWHtQD p D VXD VHT�rQFLD GH

DPLQRiFLGRV� (VWD LQIRUPDomR WHP VH WRUQDGR PDLV LPSRUWDQWH SRU FDXVD GD

GLVSRQLELOLGDGH GRV EDQFRV GH GDGRV GH VHT�rQFLDV GH SURWHtQDV� H WDPEpP SHODV

GHVFREHUWDV FUHVFHQWHV GH UHODFLRQDPHQWRV HQWUH XPD QRYD VHT�rQFLD GH SURWHtQD H YiULDV

FODVVHV GH SURWHtQDV QHVWHV EDQFRV GH GDGRV >/LSPDQ� ��@�
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&RPR Mi IRL YLVWR DQWHULRUPHQWH� D PDLRULD GRV DOJRULWPRV GH VLPLODULGDGH GH VHT�rQFLD

GH SURWHtQD H '1$ FRPSDUDP FDGD QXFOHRWtGHR RX DPLQRiFLGR GH XPD VHT�rQFLD FRP

WRGRV RV UHVtGXRV GD VHJXQGD VHT�rQFLD� &RP HVWHV DOJRULWPRV� D FRPSDUDomR GH

VHT�rQFLDV GH ��� DPLQRiFLGRV FRP XPD ELEOLRWHFD GH SURWHtQDV FRP ������� UHVtGXRV

QHFHVVLWD GH DSUR[LPDGDPHQWH ��� FRPSDUDo}HV >/LSPDQ� ��@�

$QWHV GH ����� LGHQWLILFDU QRYDV SURWHtQDV DWUDYpV GH SURFXUD HP EDQFRV GH GDGRV HUD

PXLWR GLItFLO� 2V SURJUDPDV GH FRPSXWDGRUHV QHFHVVLWDYDP GH YiULDV KRUDV HP XP

PLFURFRPSXWDGRU� 8P GRV SURJUDPDV PDLV ULJRURVRV GH FRPSDUDomR GH VHT�rQFLDV GH

DPLQRiFLGRV GHVWD pSRFD� 6(4+3 >*RDG� ��@� QHFHVVLWDYD PDLV GH � KRUDV SDUD FRPSDUDU

XPD SURWHtQD GH ��� UHVtGXRV FRP XPD ELEOLRWHFD GH ������� UHVtGXRV GH SURWHtQDV GR

1DWLRQDO %LRPHGLFDO 5HVHDUFK )RXQGDWLRQ �1%5)� HP XP FRPSXWDGRU 9$; ������

>/LSPDQ� ��@�

:LOEXU H /LSPDQ >:LOEXU� ��@ GHVFUHYHUDP XP DOJRULWPR HP ���� TXH SHUPLWLX XPD

SURFXUD UiSLGD HP EDQFRV GH GDGRV GH SURWHtQDV H QXFOHRWtGHRV IRFDQGR�VH VRPHQWH HP

XP JUXSR GH LGHQWLGDGHV HQWUH DV GXDV VHT�rQFLDV� R TXH UHTXHU� FRQVHT�HQWHPHQWH�

PHQRV FRPSDUDo}HV HP XPD SURFXUD�

/LSPDQ H 3HDUVRQ >/LSPDQ� ��@ GHVFUHYHUDP XPD PRGLILFDomR GHVWH DOJRULWPR HP ����

TXH PHOKRURX VXD VHQVLELOLGDGH H HILFLrQFLD� (VWH DOJRULWPR IRL FKDPDGR GH )$673� 1HOH

XPD VHT�rQFLD GH ��� UHVtGXRV SRGLD VHU FRPSDUDGD D ELEOLRWHFD GR 1%5) HP � D �

PLQXWRV HP XP 9$; �������

2 )$673 IRL PRGLILFDGR SDUD URGDU HP XPD YDULHGDGH GH FRPSXWDGRUHV LQFOXLQGR R

,%0 3&� (OH IRL HVFULWR QD OLQJXDJHP GH SURJUDPDomR &� RULJLQDOPHQWH HP XP 9$;

������ FRP VLVWHPD RSHUDFLRQDO 8QL[� 3RVWHULRUPHQWH IRL IHLWD XPD VXEVWLWXLomR SDUD R

VLVWHPD RSHUDFLRQDO 9$;�906 H XP PLFURFRPSXWDGRU ,%0 3& >/LSPDQ� ��@�

$ PHPyULD QHFHVViULD SDUD R SURJUDPD p PRGHVWD� PDV p QHFHVViULR HVSDoR HP GLVFR

SDUD DUPD]HQDU D ELEOLRWHFD GH SURWHtQDV >/LSPDQ� ��@�

������ 'HVFULomR GR $OJRULWPR

6LPSOLILFDGDPHQWH p SRVVtYHO GL]HU TXH R )$673 SRVVXL � SDVVRV� (VWHV SDVVRV VHUmR

GHVFULWRV D VHJXLU�

3DVVR �� ,GHQWLILFDU UHJL}HV FRPSDUWLOKDGDV SHODV VHT�rQFLDV FRP PDLV DOWD GHQVLGDGH GH

LGHQWLGDGHV �N�WXSOD  �� RX SDUHV GH LGHQWLGDGHV �N�WXSOD  ���
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2 SULPHLUR SDVVR XVD XPD WpFQLFD UiSLGD� VLPLODU D GHVFULWD SRU >:LOEXU� ��@� SDUD

GHVFREULU LGHQWLGDGHV HQWUH DV VHT�rQFLDV� )$673 REWHYH PDLRU YHORFLGDGH H VHOHWLYLGDGH

QHVWH SULPHLUR SDVVR XVDQGR XPD WDEHOD GH EXVFD SDUD ORFDOL]DU WRGDV DV LGHQWLGDGHV RX

JUXSRV GH LGHQWLGDGHV HQWUH DV GXDV VHT�rQFLDV GH DPLQRiFLGRV >3HDUVRQ� ��@�

8PD WDEHOD GH EXVFD p XP PpWRGR UiSLGR GH VH GHVFREULU D SRVLomR GH XP UHVtGXR HP

XPD VHT�rQFLD� 8PD IRUPD GH HQFRQWUDU R �$� HP XPD VHT�rQFLD �1'$3/� p FRPSDUDU

R �$� FRP FDGD UHVtGXR GD VHT�rQFLD� 8PD PDQHLUD PDLV UiSLGD �VH PXLWRV UHVtGXRV

WLYHUHP TXH VHU FRPSDUDGRV� p ID]HU XPD WDEHOD GH WRGRV RV UHVtGXRV SRVVtYHLV ��� QR

FDVR GH SURWHtQDV� WDO TXH D UHSUHVHQWDomR FRPSXWDFLRQDO SDUD R UHVtGXR p D PHVPD TXH

VXD SRVLomR QD WDEHOD� 2 YDORU TXH p FRORFDGR QD WDEHOD LQGLFD RQGH R UHVtGXR HVWi

SUHVHQWH QD VHT�rQFLD� VH HOH HVWLYHU SUHVHQWH� 3DUD HVWH H[HPSOR� D WDEHOD WHP R YDORU �

QD SRVLomR � ��1� p R WHUFHLUR DPLQRiFLGR GD WDEHOD H R SULPHLUR GD VHT�rQFLD�� � QD

SRVLomR � ��'� p R TXDUWR DPLQRiFLGR GD WDEHOD H R VHJXQGR GD VHT�rQFLD�� � QD SRVLomR

�� � QD ��� � QD ��� H DV RXWUDV �� SRVLo}HV VmR ]HUR� $ SUHVHQoD H D SRVLomR GR �$� QD

VHT�rQFLD SRGH VHU GHWHUPLQDGD HP XP ~QLFR SDVVR ROKDQGR�VH QD SULPHLUD SRVLomR GD

WDEHOD >3HDUVRQ� ��@�

9HMD D VHJXLU D WDEHOD GH EXVFD SDUD D VHT�rQFLD 1'$3/�

Aminoácido Posição do aminoácido na

seqüência

1 A 3

2 R 0

3 N 1

4 D 2

5 C 0

6 Q 0

7 E 0

8 G 0

9 H 0

10 I 0
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11 L 5

12 K 0

13 M 0

14 F 0

15 P 4

16 S 0

17 T 0

18 W 0

19 Y 0

20 V 0

21 B 0

22 Z 0

23 X 0

)LJXUD ��� 7DEHOD GH EXVFD GD VHT�rQFLD 1'$3/�

2 SDUkPHWUR N�WXSOD GHWHUPLQD TXDQWDV LGHQWLGDGHV FRQVHFXWLYDV VmR QHFHVViULDV HP XP

HPSDUHOKDPHQWR GH UHVtGXRV� 2 YDORU � GH N�WXSOD p IUHT�HQWHPHQWH XWLOL]DGR SDUD

FRPSDUDomR GH VHT�rQFLDV GH SURWHtQDV� R TXH VLJQLILFD TXH R SURJUDPD H[DPLQD VRPHQWH

DV SRUo}HV GDV GXDV VHT�rQFLDV TXH WrP QR PtQLPR GRLV UHVtGXRV DGMDFHQWHV LGrQWLFRV

HP DPEDV VHT�rQFLDV� 3URFXUDV PDLV VHQVtYHLV SRGHP VHU IHLWDV FRP N�WXSOD LJXDO D �

>3HDUVRQ� ��@�

2 SDUkPHWUR N�WXSOD HVWi UHODFLRQDGR FRP R WDPDQKR GD WDEHOD GH EXVFD� 6H N�WXSOD p

LJXDO D �� HQWmR D WDEHOD GH EXVFD GHYH WHU �� OLQKDV� XPD SDUD FDGD DPLQRiFLGR� 6H N�WXSOD

p LJXDO D �� HQWmR D WDEHOD GHYH WHU ���� XPD SDUD FDGD SDU GH DPLQRiFLGRV� $QDORJDPHQWH

VH N�WXSOD p LJXDO D �� D WDEHOD GHYH WHU ���� XPD SDUD FDGD WULR GH DPLQRiFLGRV� (VWH

UDFLRFtQLR p DSOLFDGR D TXDOTXHU YDORU GH N�WXSOD�

$OpP GD WDEHOD GH EXVFD� p XVDGR R PpWRGR GD GLDJRQDO SDUD HQFRQWUDU WRGDV DV UHJL}HV

GH VLPLODULGDGH HQWUH DV GXDV VHT�rQFLDV� FRQWDQGR RV HPSDUHOKDPHQWRV GH FRPSULPHQWR

N�WXSOD H SHQDOL]DQGR DV GHVLJXDOGDGHV� (VWH PpWRGR LGHQWLILFD DV UHJL}HV GD GLDJRQDO TXH

WHP GHQVLGDGHV PDLV DOWDV GH HPSDUHOKDPHQWRV FRP FRPSULPHQWR N�WXSOD� 2 WHUPR

GLDJRQDO UHIHUH�VH D OLQKD GLDJRQDO TXH p YLVWD HP XPD GRW PDWUL[ SORW >0DL]HO� ��@ TXDQGR
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XPD VHT�rQFLD p FRPSDUDGD FRP HOD PHVPD� H HOD FDUDFWHUL]D XP DOLQKDPHQWR VHP

EXUDFRV HQWUH GXDV VHT�rQFLDV� 3RU H[HPSOR� R DOLQKDPHQWR GR UHVtGXR � GH XPD

VHT�rQFLD QR HL[R [ H R UHVtGXR �� HP RXWUD VHT�rQFLD QR HL[R \ HVSHFLILFD XPD GLDJRQDO�

R DOLQKDPHQWR GR UHVtGXR �� GH XPD FRP R �� GD RXWUD FDL QD PHVPD GLDJRQDO� FRPR ��

H ��� H DVVLP SRU GLDQWH >3HDUVRQ� ��@� 1RWH TXH HP WRGRV RV FDVRV GR H[HPSOR D

GLIHUHQoD HQWUH D SRVLomR GR UHVtGXR GD VHJXQGD VHT�rQFLD FRP R UHVtGXR SULPHLUD GD

VHT�rQFLD p � � �����  ��� ������  ��� ������  ����

$ ILJXUD D VHJXLU PRVWUD XPD IyUPXOD XVDGD SRU )$673 SDUD LGHQWLILFDU SRUo}HV GD

GLDJRQDO FRP GHQVLGDGH PDLV DOWD GH LGHQWLGDGHV� &DGD SRUomR p FKDPDGD GH UHJLmR

ORFDO GH VLPLODULGDGH� RX� VLPSOHVPHQWH� UHJLmR�
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Para cada grupo k-tupla  de resíduos na seqüência da biblioteca{

A.  Para cada posição na seqüência de consulta com resíduos idênticos{

1.  Calcule a diagonal baseada na posição corrente das seqüências
da biblioteca e de consulta.
(diagonal = posição_biblioteca - posição_consulta)

2.  Verifique se alguma posição inicial foi encontrada nesta
diagonal.

3.  Se nenhuma região foi encontrada nesta diagonal antes, salve a
posição corrente como o início da região com pontuação inicial
16 (para k-tupla  = 2 em FASTP).

4.  Senão{

a.  Se já existia uma região nesta diagonal, calcule a
distância do fim da região anterior até o
emparelhamento k-tupla  corrente.

b.  Se a distância é maior que a pontuação da região
anterior, salve a região anterior e inicie uma nova
região.

c.  Senão{

i.  Salve a pontuação da região anterior.

ii.  Estenda a região anterior até o
emparelhamento k-tupla  corrente.

iii.  Diminua a pontuação da região anterior pela
distância que a região foi estendida, e
aumente-a de 16 pelo novo emparelhamento k-
tupla .

}
}

}
}

Em cada momento que se salva uma região é verificado se a pontuação da
região é melhor que a menor pontuação das 10 melhores regiões que já foram
salvas anteriormente. Se for melhor, substitui-se a região salva com menor
pontuação pela nova região e descobre-se a nova região com menor pontuação
na lista de regiões atualizadas.

)LJXUD ��� )yUPXOD GR SULPHLUR SDVVR GR DOJRULWPR )$673 >3HDUVRQ� ��@�

3DUD N�WXSOD LJXDO D �� DSyV D H[HFXomR GHVWD IyUPXOD� XP JUXSR GH HPSDUHOKDPHQWRV GH

DPLQRiFLGRV VHSDUDGRV SRU PHQRV TXH �� UHVtGXRV VHULDP FRPELQDGRV GHQWUR GH XPD

UHJLmR� H RV HPSDUHOKDPHQWRV VHSDUDGRV SRU PDLV GH �� UHVtGXRV GD UHJLmR DQWHULRU

LQLFLDULD XPD QRYD UHJLmR >3HDUVRQ� ��@�

3DUD LOXVWUDU R IXQFLRQDPHQWR GHVWD IyUPXOD VHUi DSUHVHQWDGR R H[HPSOR GD FRPSDUDomR

GDV VHT�rQFLDV )/:57:6 H 6:.7:7� 6XSRQKD TXH N�WXSOD VHMD LJXDO D �� H TXH D
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VHT�rQFLD )/:57:6 p XPD VHT�rQFLD QRYD TXH GHYH VHU FRPSDUDGD D XP FRQMXQWR GH

VHT�rQFLDV GH XP EDQFR GH GDGRV� VHQGR 6:.7:7 XPD GDV VHT�rQFLDV SHUWHQFHQWHV D

HVWH FRQMXQWR� $ ILJXUD D VHJXLU DSUHVHQWD HVWD VLWXDomR�

)LJXUD ��� ([HPSOR GH FRPSDUDomR GDV VHT�rQFLDV )/:57:6 H 6:.7:7�

6HUi QHFHVViULR DQDOLVDU FDGD JUXSR N�WXSOD GH UHVtGXRV GD VHT�rQFLD GD ELEOLRWHFD� &RPR

R H[HPSOR WUDWD GH N�WXSOD LJXDO D �� RV UHVtGXRV 6� :� .� 7� :� 7 VHUmR DQDOLVDGRV

LQGLYLGXDOPHQWH�

$QWHV GH LQLFLDU D H[HFXomR GD IyUPXOD GHYH VHU FRQVWUXtGD D WDEHOD GH EXVFD GD VHT�rQFLD

)/:57:6� $ VHJXLU HVWi XPD ILJXUD FRP XP HVTXHPD VLPSOLILFDGR GHOD�

Aminoácidos Posições na seqüência FLWRTWS

… 0

R 4

… 0

L 2

… 0

F 1

S W K T W T

1  2 3 4 5 6 7

F L W R T W S

&RQMXQWR GH

VHT�rQFLDV

GD ELEOLRWHFD

&RPSDUDomR

GR H[HPSOR



��

… 0

S 7

T 5

W 3,6

… 0

)LJXUD ��� (VTXHPD VLPSOLILFDGR GD WDEHOD GH EXVFD GD VHT�rQFLD )/:57:6�

2 SULPHLUR UHVtGXR D VHU DQDOLVDGR p R 6� TXH VH ORFDOL]D QD SRVLomR � GD VHT�rQFLD GD

ELEOLRWHFD� (OH GHYH VHU FRPSDUDGR D FDGD SRVLomR TXH SRVVXLU UHVtGXRV LGrQWLFRV GD

VHT�rQFLD QRYD )/:57:6� 3HOD WDEHOD GH EXVFD 6 HVWi QD SRVLomR � GD VHT�rQFLD QRYD�

$ GLDJRQDO QHVWH FDVR p �� ������ 1HQKXPD UHJLmR IRL HQFRQWUDGD FRP HVWD GLDJRQDO

DQWHULRUPHQWH H SRU LVVR HVWD SRVLomR p PDUFDGD FRPR R LQtFLR GH XPD QRYD UHJLmR FRP

SRQWXDomR ��� (VWH YDORU GH SRQWXDomR IRL HVFROKLGR DSHQDV FRPR H[HPSOR� 1D YHUGDGH

R DOJRULWPR XWLOL]D R YDORU �� TXDQGR N�WXSOD p LJXDO D �� TXH QmR p R FDVR DTXL �R YDORU GH

N�WXSOD XVDGR DTXL p ��� 9HMD D ILJXUD D VHJXLU�

)LJXUD ��� 'LDJRQDO �� GR H[HPSOR GD FRPSDUDomR GDV VHT�rQFLDV )/:57:6 H

6:.7:7�

2 VHJXQGR UHVtGXR D VHU DQDOLVDGR p R :� TXH VH ORFDOL]D QD SRVLomR � GD VHT�rQFLD GD

ELEOLRWHFD� (OH GHYH VHU FRPSDUDGR D FDGD SRVLomR TXH SRVVXLU UHVtGXRV LGrQWLFRV GD

VHT�rQFLD QRYD )/:57:6� 3HOD WDEHOD GH EXVFD : HVWi QDV SRVLo}HV � H � GD VHT�rQFLD

QRYD� $V GLDJRQDLV QHVWHV FDVRV VmR �� ����� H �� ������ 1HQKXPD UHJLmR IRL HQFRQWUDGD

FRP HVWDV GLDJRQDLV DQWHULRUPHQWH H SRU LVVR HVWDV SRVLo}HV VmR PDUFDGDV FRPR LQtFLRV

GH QRYDV UHJL}HV FRP SRQWXDomR ���

1  2 3 4 5 6 7

F L W R T W S

        -6

S W K T W T

início e fim da região com

diagonal -6
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)LJXUD ��� 'LDJRQDLV �� H �� GR H[HPSOR GD FRPSDUDomR GDV VHT�rQFLDV

)/:57:6 H 6:.7:7�

2 WHUFHLUR UHVtGXR D VHU DQDOLVDGR p R .� TXH VH ORFDOL]D QD SRVLomR � GD VHT�rQFLD GD

ELEOLRWHFD� &RPR QmR Ki QHQKXPD SRVLomR GD VHT�rQFLD QRYD LGrQWLFD D HVWH UHVtGXR� HOH

p LJQRUDGR�

2 TXDUWR UHVtGXR D VHU DQDOLVDGR p R 7� TXH VH ORFDOL]D QD SRVLomR � GD VHT�rQFLD GD

ELEOLRWHFD� (OH GHYH VHU FRPSDUDGR D FDGD SRVLomR TXH SRVVXLU UHVtGXRV LGrQWLFRV GD

VHT�rQFLD QRYD )/:57:6� 3HOD WDEHOD GH EXVFD 7 HVWi QD SRVLomR � GD VHT�rQFLD QRYD�

$ GLDJRQDO QHVWH FDVR p �� ������

)LJXUD ��� 'LDJRQDO �� GR H[HPSOR GD FRPSDUDomR GDV VHT�rQFLDV )/:57:6 H

6:.7:7�

8PD UHJLmR Mi IRL HQFRQWUDGD FRP HVWD GLDJRQDO DQWHULRUPHQWH� 1HVWH FDVR GHYH VHU

FDOFXODGD D GLVWkQFLD GD UHJLmR DQWHULRU DWp HVWD SRVLomR� 1R FDVR HVWD GLVWkQFLD HTXLYDOH D

�� H QmR p PDLRU TXH D SRQWXDomR GD UHJLmR DQWHULRU� TXH p ��� 9HMD D ILJXUD D VHJXLU�

1  2 3 4 5 6 7

F L W R T W S

        -1

S W K T W T

1  2 3 4 5 6 7

F L W R T W S

    -1  -4

S W K T W T

início e fim das regiões com diagonais -1 e -4



��

)LJXUD ��� 'LVWkQFLD GDV UHJL}HV FRP GLDJRQDO �� GR H[HPSOR GD FRPSDUDomR GDV

VHT�rQFLDV )/:57:6 H 6:.7:7�

1HVWH FDVR D UHJLmR DQWHULRU VHUi HVWHQGLGD DWp R HPSDUHOKDPHQWR HQFRQWUDGR�

)LJXUD ��� (VWHQGHQGR D UHJLmR FRP GLDJRQDO �� GR H[HPSOR GD FRPSDUDomR GDV

VHT�rQFLDV )/:57:6 H 6:.7:7�

$ SRQWXDomR GD UHJLmR p GLPLQXtGD GD GLVWkQFLD� �� H p DFUHVFLGD GH ��� 1HVWH FDVR D

SRQWXDomR ILFD LJXDO D �� ����������

2 TXLQWR UHVtGXR D VHU DQDOLVDGR p R :� TXH VH ORFDOL]D QD SRVLomR � GD VHT�rQFLD GD

ELEOLRWHFD� (OH GHYH VHU FRPSDUDGR D FDGD SRVLomR TXH SRVVXLU UHVtGXRV LGrQWLFRV GD

VHT�rQFLD QRYD )/:57:6� 3HOD WDEHOD GH EXVFD : HVWi QDV SRVLo}HV � H � GD VHT�rQFLD

QRYD� $V GLDJRQDLV QHVWHV FDVRV VmR � ����� H �� ������ 1mR IRL HQFRQWUDGD DQWHULRUPHQWH

1  2 3 4 5 6 7

F L W R T W S

     -1    -1

S W K T W T

    2

1  2 3 4 5 6 7

F L W R T W S

     -1    -1

S W K T W T

    2

fim da região com diagonal -1

 início da região com diagonal -1



��

QHQKXPD UHJLmR FRP GLDJRQDO �� H SRU LVVR HVWD SRVLomR PDUFD R LQtFLR GH XPD QRYD

UHJLmR FRP SRQWXDomR ��� 9HMD D ILJXUD D VHJXLU�

)LJXUD ��� 'LDJRQDO � GR H[HPSOR GD FRPSDUDomR GDV VHT�rQFLDV )/:57:6 H

6:.7:7�

&RP GLDJRQDO �� Mi IRL HQFRQWUDGD UHJLmR DQWHULRUPHQWH� $ GLVWkQFLD GD UHJLmR DQWHULRU DWp

HVWH HPSDUHOKDPHQWR HTXLYDOH D � H QmR p PDLRU TXH D SRQWXDomR GD UHJLmR DQWHULRU� TXH

p ��� 1HVWH FDVR D UHJLmR DQWHULRU p HVWHQGLGD DWp HVWH HPSDUHOKDPHQWR H D SRQWXDomR GD

QRYD UHJLmR p DWXDOL]DGD SDUD �� ���������� 9HMD R HVTXHPD D VHJXLU�

)LJXUD ��� (VWHQGHQGR D UHJLmR FRP GLVWkQFLD �� GR H[HPSOR GD FRPSDUDomR GDV

VHT�rQFLDV )/:57:6 H 6:.7:7�

1  2 3 4 5 6 7

F L W R T W S

         2

S W K T W T

início e fim da região com

diagonal 2

1  2 3 4 5 6 7

F L W R T W S

  -1    -1 -1

S W K T W T

       1

fim da região com diagonal -1

 início da região com diagonal -1



��

2 VH[WR H ~OWLPR UHVtGXR D VHU DQDOLVDGR p R 7� TXH VH ORFDOL]D QD SRVLomR � GD VHT�rQFLD

GD ELEOLRWHFD� (OH GHYH VHU FRPSDUDGR D FDGD SRVLomR TXH SRVVXLU UHVtGXRV LGrQWLFRV GD

VHT�rQFLD QRYD )/:57:6� 3HOD WDEHOD GH EXVFD 7 HVWi QD SRVLomR � GD VHT�rQFLD QRYD�

$ GLDJRQDO QHVWH FDVR p �� ������ 1HQKXPD UHJLmR IRL HQFRQWUDGD FRP HVWD GLDJRQDO

DQWHULRUPHQWH H SRU LVVR HVWD SRVLomR p PDUFDGD FRPR R LQtFLR GH XPD QRYD UHJLmR FRP

SRQWXDomR ���

1HVWH H[HPSOR VLPSOHV IRUDP HQFRQWUDGDV � UHJL}HV� $V UHJL}HV FRP GLDJRQDLV ��� ��� �� H

�� FRP SRQWXDomR LJXDO D ��� H D UHJLmR FRP GLDJRQDO �� H SRQWXDomR ��� 9HMD R HVTXHPD

D VHJXLU�

)LJXUD ��� (VTXHPD GDV GLDJRQDLV HQFRQWUDGDV QR H[HPSOR GD FRPSDUDomR GDV

VHT�rQFLDV )/:57:6 H 6:.7:7�

2 JUiILFR D VHJXLU UHSUHVHQWD RV HPSDUHOKDPHQWRV HQFRQWUDGRV QR H[HPSOR� $ VHT�rQFLD

)/:57:6 VH ORFDOL]D QR HL[R \� HQTXDQWR D VHT�rQFLD 6:.7:7 VH ORFDOL]D QR HL[R [�

/RJR DV SRVLo}HV �� �� �� �� �� �� H � GR HL[R \ UHSUHVHQWDP )� /� :� 5� 7� :� H 6

UHVSHFWLYDPHQWH� $QDORJDPHQWH DV SRVLo}HV �� �� �� �� �� H � GR HL[R [ UHSUHVHQWDP 6� :�

.� 7� :� H 7 UHVSHFWLYDPHQWH� 2V SRQWRV QR JUiILFR UHSUHVHQWDP RV HPSDUHOKDPHQWRV�

9HMD SRU H[HPSOR TXH R UHVtGXR : GD SRVLomR � GH 6:.7:7 VH HPSDUHOKD FRP RV

UHVtGXRV GDV SRVLo}HV � H � GH )/:57:6� 1RWH WDPEpP D GLDJRQDO TXH p IRUPDGD SHORV

SRQWRV ������ ������ H ������ (VWD p D GLDJRQDO �� TXH FRUUHVSRQGH j UHJLmR FRP SRQWXDomR

PDLV DOWD GR H[HPSOR�

1        2       3        4        5        6        7

F       L       W       R       T       W       S

           -1              -4            -6

                         +2     -1   +1

S       W       K       T       W       T



��

(VWD IRL D GHVFULomR GR SDVVR � GR DOJRULWPR� (OH JHUDUi FRPR UHVXOWDGR DV GH] UHJL}HV

FRP PDLV DOWD SRQWXDomR� 1RWH TXH R H[HPSOR GDGR� SRU VHU PXLWR VLPSOHV� Vy JHURX

FRPR UHVXOWDGR FLQFR UHJL}HV�

3DVVR �� ([DPLQDU DV GH] UHJL}HV GH PDLV DOWD GHQVLGDGH GH LGHQWLGDGHV XVDQGR XPD

PDWUL] GH SRQWXDo}HV� &DGD UHJLmR GHVWD p XP DOLQKDPHQWR SDUFLDO VHP LQWURGXomR GH

EXUDFRV�

1R FDVR GH SURWHtQDV� DSyV D GHVFREHUWD GDV GH] UHJL}HV GH PDLV DOWD GHQVLGDGH GH

LGHQWLGDGHV QR SULPHLUR SDVVR� p FRPXP TXH HVWDV UHJL}HV VHMDP H[DPLQDGDV QR VHJXQGR

SDVVR XWLOL]DQGR D PDWUL] 3$0���� $ PDWUL] 3$0 �GR LQJOrV 3HUFHQW RI $FFHSWHG 0XWDWLRQ�

HVWDEHOHFH XP SHVR SDUD FDGD FDVDPHQWR HQWUH DPLQRiFLGRV EDVHDQGR�VH HP HVWDWtVWLFDV

GH PXWDo}HV HQYROYHQGR SURWHtQDV UHFRQKHFLGDPHQWH KRPyORJDV� *RQQHW >*RQQHW� ��@

GHVFUHYH HP GHWDOKH D GHULYDomR GHVWDV PDWUL]HV H VHX XVR HP FRPSDUDomR GH SURWHtQDV�

DFUHVFHQWDQGR TXH HVWH p R PpWRGR PDLV EHP IXQGDPHQWDGR SDUD DOLQKDU SROLSHSWtGHRV

>0HLGDQLV� ��@� 2V VHJXLQWHV IDWRV VmR OHYDGRV HP FRQVLGHUDomR QD PDWUL] 3$0����

− 2V DPLQRiFLGRV LGrQWLFRV DOLQKDGRV UDURV UHFHEHP SRQWXDomR PDLV DOWD GR TXH RV

DPLQRiFLGRV LGrQWLFRV DOLQKDGRV PDLV FRPXQV�

− $V VXEVWLWXLo}HV TXH RFRUUHP PDLV IUHT�HQWHPHQWH QD HYROXomR UHFHEHP

SRQWXDo}HV SRVLWLYDV� HQTXDQWR DV VXEVWLWXLo}HV PDLV LPSURYiYHLV UHFHEHP

SRQWXDo}HV QHJDWLYDV�

1HVWD HWDSD GR DOJRULWPR QmR VmR FRQVLGHUDGDV DV LQVHUo}HV H UHPRo}HV� e WLUDGR

SURYHLWR GR IDWR GH TXH DV VXEVWLWXLo}HV RFRUUHP FRP PDLV IUHT�rQFLD GR TXH DV

LQVHUo}HV H UHPRo}HV� ,VWR ID] FRP TXH R WHPSR GH FRPSXWDomR H RV UHTXLVLWRV GH

PHPyULD VHMDP EHP UHGX]LGRV�

&RQWLQXDQGR R H[HPSOR GD FRPSDUDomR GDV GXDV VHT�rQFLDV )/:57:6 H 6:.7:7� p

SRVVtYHO FDOFXODU SDUD FDGD UHJLmR UHWRUQDGD QR SULPHLUR SDVVR D SRQWXDomR GH DFRUGR

FRP D PDWUL] 3$0���� 1R FDVR GD GLDJRQDO �� GHYHP VHU FRQVLGHUDGRV RV DOLQKDPHQWRV

GRV UHVtGXRV :_:� ._5� 7_7� H :_:� 3HOD 3$0��� DV SRQWXDo}HV GHVWHV

DOLQKDPHQWRV VmR ��� �� �� H ��� UHVSHFWLYDPHQWH� /RJR D SRQWXDomR WRWDO p ��

������������ 1R FDVR GD GLDJRQDO �� GHYH VHU FRQVLGHUDGR R DOLQKDPHQWR 6_6� TXH SHOD

PDWUL] WHP SRQWXDomR �� $V GLDJRQDLV �� H � FRUUHVSRQGHP DR DOLQKDPHQWR GH :_:�



��

TXH WHP SRQWXDomR ��� 3RU ~OWLPR� D GLDJRQDO �� FRUUHVSRQGH DR DOLQKDPHQWR GH 7_7�

FXMD SRQWXDomR SHOD PDWUL] p ��

6H R H[HPSOR IRVVH PDLRU WRGDV DV GH] UHJL}HV WHULDP TXH VHU FRQVLGHUDGDV� &RPR HVWH p

XP H[HPSOR VLPSOHV DSHQDV DV FLQFR UHJL}HV H[LVWHQWHV IRUDP FRQVLGHUDGDV�

$ SRQWXDomR PDLV DOWD GDV GH] UHJL}HV EDVHDGD QD PDWUL] 3$0��� p XVDGD FRPR D

SRQWXDomR GH VLPLODULGDGH HQWUH DV GXDV VHT�rQFLDV� (VWD p D FKDPDGD SRQWXDomR LQLFLDO

RX LQLW��

'XUDQWH XPD SURFXUD HP XP EDQFR GH GDGRV� D SRQWXDomR LQLFLDO p FDOFXODGD HQWUH D

VHT�rQFLD QRYD �D VHT�rQFLD GH FRQVXOWD� H FDGD XPD GDV VHT�rQFLDV GR EDQFR GH GDGRV�

$V SRQWXDo}HV LQLFLDLV VmR DSUHVHQWDGDV HP XP KLVWRJUDPD H XPD PpGLD H XP SDGUmR GH

GHVYLR VmR FDOFXODGRV� $V VHT�rQFLDV VmR HQWmR FODVVLILFDGDV SHODV VXDV SRQWXDo}HV

LQLFLDLV�

3DVVR �� 8PD SRQWXDomR RWLPL]DGD� TXH SHUPLWH UHPRo}HV H LQVHUo}HV� p FDOFXODGD SDUD

DV VLPLODULGDGHV PDLRUHV GD FODVVLILFDomR >/LSPDQ���@� 2 DOLQKDPHQWR RWLPL]DGR XVD XPD

PRGLILFDomR GR SULPHLUR PpWRGR GHVFULWR SRU 1HHGOHPDQ H :XQVFK >1HHGOHPDQ� ��@

FRP UHILQDPHQWRV VXEVHTXHQWHV >*RDG� ��@� >6HOOHUV� ��@� >6DQNRII� ��@� >6PLWK� ��@� (VWD

FRPSDUDomR ILQDO FRQVLGHUD WRGRV RV DOLQKDPHQWRV SRVVtYHLV GD VHT�rQFLD GH FRQVXOWD H

GD ELEOLRWHFD TXH HVWmR GHQWUR GH XPD EDQGD FRP ODUJXUD GH �� UHVtGXRV FHQWUDOL]DGD HP

WRUQR GD UHJLmR LQLFLDO FRP PDLV DOWD SRQWXDomR >3HDUVRQ� ��@>3HDUVRQ� ��@�

���� )$671

2 SURJUDPD )$673 H[HFXWD FRQVXOWDV HP ELEOLRWHFDV GH SURWHtQDV� 'HSRLV GH SRXFR

WHPSR TXH R )$673 IRL GHVHQYROYLGR� :LOOLDP 5� 3HDUVRQ IH] XPD PRGLILFDomR QR

DOJRULWPR TXH SHUPLWLX FRPSDUDo}HV GH VHT�rQFLDV GH '1$� H GLVSRQLELOL]RX R

SURJUDPD� FKDPDGR )$671�

9DOH UHVVDOWDU DTXL TXH� SDUD FRPSDUDo}HV GH '1$� R YDORU GH N�WXSOD SRGH YDULDU GH � D

�� VHQGR UHFRPHQGiYHO GH � D � >3HDUVRQ� ��@�



��

���� )$67$

(VWD VHomR WHP FRPR REMHWLYR DSUHVHQWDU R DOJRULWPR )$67$ TXH IRL GHVHQYROYLGR DSyV

R )$673 H )$671�

������ ,QWURGXomR

2 )$67$ p XPD YHUVmR PHOKRUDGD GR )$673 TXH FRPELQD DV IXQo}HV GR )$673 H GR

)$671 H SURYr XP DOJRULWPR GH FRPSDUDomR GH VHT�rQFLD PDLV VHQVtYHO� 2 )$67$

FRPSDUD XPD VHT�rQFLD GH SURWHtQD FRP RXWUD VHT�rQFLD GH SURWHtQD RX FRP XP EDQFR

GH GDGRV GH SURWHtQD� RX FRPSDUD XPD VHT�rQFLD GH '1$ FRP RXWUD VHT�rQFLD GH '1$

RX FRP XP EDQFR GH GDGRV GH '1$�

������ 'HVFULomR GR $OJRULWPR

2 )$67$ H[HFXWD RV SDVVRV � H � GD PHVPD IRUPD TXH R )$673�

5HYLVDQGR� QR SDVVR � VmR LGHQWLILFDGDV DV �� UHJL}HV FRPSDUWLOKDGDV SHODV GXDV

VHT�rQFLDV FRP PDLV DOWD GHQVLGDGH GH LGHQWLGDGHV �N�WXSOD  �� RX SDUHV GH LGHQWLGDGHV

�N�WXSOD  ��� H QR SDVVR � VmR H[DPLQDGDV HVWDV �� UHJL}HV FRP XPD PDWUL] GH SRQWXDomR

�QR FDVR GH VHT�rQFLDV GH SURWHtQDV SRGH VHU XVDGD D 3$0����� &DGD UHJLmR GHVWD p XP

DOLQKDPHQWR SDUFLDO VHP EXUDFRV� 1HVWH PRPHQWR R )$673 GHWHUPLQD D UHJLmR LQLFLDO

FRP PDLRU SRQWXDomR HQFRQWUDGD� FKDPDGD GH LQLW�� H H[HFXWD R SDVVR ��

2 )$67$ H[HFXWD XP SDVVR D PDLV DQWHV GR SDVVR � GR )$673� 3DUD DXPHQWDU D

SRQWXDomR� HOH YHULILFD TXDLV UHJL}HV LQLFLDLV SRGHP VHU DJUXSDGDV HP XP ~QLFR

DOLQKDPHQWR >3HDUVRQ� ��@� 3DUD TXH XPD UHJLmR LQLFLDO SRVVD SDUWLFLSDU GR DJUXSDPHQWR�

HOD GHYH WHU SRQWXDomR PDLRU TXH XP YDORU FXWRII �YDORU OLPLWH GHWHUPLQDGR

HPSLULFDPHQWH�� 'DGDV DV ORFDOL]Do}HV GDV UHJL}HV LQLFLDLV� VXDV UHVSHFWLYDV SRQWXDo}HV� H

XPD SHQDOLGDGH SDUD R DJUXSDPHQWR �DQiORJR j SHQDOLGDGH SDUD EXUDFRV�� R )$67$

FDOFXOD XP DOLQKDPHQWR yWLPR HQWUH D VHT�rQFLD QRYD H DV UHJL}HV LQLFLDLV �FRP

SRQWXDo}HV PDLRUHV TXH FXWRII � DJUXSDGDV GD VHT�rQFLD GD ELEOLRWHFD� (VWH DOLQKDPHQWR p

FDOFXODGR DWUDYpV GH XP DOJRULWPR GH SURJUDPDomR GLQkPLFD VLPLODU DR GHVFULWR SRU

>:LOEXU� ��@� $ SRQWXDomR UHVXOWDQWH GHVWH DOLQKDPHQWR yWLPR p FRQKHFLGD FRPR LQLWQ�



��

'HSRLV GH XPD SHVTXLVD FRPSOHWD QD ELEOLRWHFD� R )$67$ DSUHVHQWD DV SRQWXDo}HV

LQLFLDLV LQLWQ GH FDGD VHT�rQFLD GD ELEOLRWHFD HP XP KLVWRJUDPD� FDOFXOD D PpGLD GH LQLWQ

HQWUH WRGDV DV VHT�rQFLDV GD ELEOLRWHFD� H GHWHUPLQD R GHVYLR SDGUmR�

$ SRQWXDomR LQLFLDO �LQLWQ� p XVDGD SDUD FODVVLILFDU DV VHT�rQFLDV GD ELEOLRWHFD� 'HSRLV

GHVWD FODVVLILFDomR� R )$67$ H[HFXWD VHX ~OWLPR SDVVR GD FRPSDUDomR� TXH p LJXDO DR

WHUFHLUR SDVVR GR )$673� ,VWR p� DV VHT�rQFLDV GD ELEOLRWHFD FRP PDLRUHV SRQWXDo}HV

�LQLWQ� QR FDVR GR )$67$� H LQLW� QR FDVR GR )$673� VmR DOLQKDGDV XVDQGR XPD

PRGLILFDomR GR PpWRGR GH RWLPL]DomR 1:6 �1HHGOHPDQ�:XQFK�6HOOHUV DOJRULWKP�

>1HHGOHPDQ� ��@ >6HOOHUV� ��@ >6PLWK���@�

2 HVTXHPD D VHJXLU UHVXPH R IXQFLRQDPHQWR GR )$673 H GR )$67$�



��

(QWUDGD� 6HT�rQFLD QRYD

2EMHWLYR� &RPSDUDU D VHT�rQFLD QRYD FRP WRGDV DV VHT�rQFLDV GR EDQFR GH GDGRV�

3DUD FDGD VHT�rQFLD GR EDQFR GH GDGRV ID]�VH�

3DVVR �� (QWUDGD� 6HT�rQFLD QRYD H XPD VHT�rQFLD GR EDQFR GH GDGRV�

,GpLD� (QFRQWUD�VH UHJL}HV TXH SRVVXDP LGHQWLGDGHV HQWUH DV VHT�rQFLDV

FRPSDUDGDV� &DOFXOD�VH SRQWXDo}HV SDUD HVWDV UHJL}HV�

3DODYUDV�FKDYH� N�WXSOD� WDEHOD GH EXVFD H PpWRGR GD GLDJRQDO�

6DtGD� �� UHJL}HV FXMDV SRQWXDo}HV VmR PDLRUHV�

3DVVR �� (QWUDGD� $V �� UHJL}HV GR SDVVR ��

,GpLD� $QDOLVD�VH FDGD XPD GDV UHJL}HV FRP XPD PDWUL] GH SRQWXDomR� 1R FDVR

GDV VHT�rQFLDV GH SURWHtQDV� SRGH VH XVDU D 3$0����

6DtGD� 3RQWXDomR GHVWDV �� UHJL}HV GH DFRUGR FRP D PDWUL] GH SRQWXDomR�

(VWDV UHJL}HV VmR DOLQKDPHQWRV SDUFLDLV VHP EXUDFRV� $ SRQWXDomR PHOKRU p

FKDPDGD GH LQLW��

3DVVR �� ([HFXWDGR DSHQDV SHOR )$67$�

(QWUDGD� �� UHJL}HV GR SDVVR ��

,GpLD� 'HVFREUH�VH TXDLV UHJL}HV LQLFLDLV YLQGDV GR SDVVR � SRGHP VHU

DJUXSDGDV� &DOFXOD�VH R DOLQKDPHQWR yWLPR GHVWDV UHJL}HV DJUXSDGDV� OHYDQGR

HP FRQVLGHUDomR RV EXUDFRV TXH IRUDP LQVHULGRV� $ SRQWXDomR UHVXOWDQWH GHVWH

DOLQKDPHQWR p FKDPDGD GH LQLWQ�

3DVVR �� &ODVVLILFD�VH DV VHT�rQFLDV GR EDQFR GH GDGRV� )$673 ID] LVVR OHYDQGR HP

FRQVLGHUDomR LQLW�� H )$67$� LQLWQ�

&DOFXOD�VH D PpGLD GH LQLW� H LQLWQ�

&DOFXOD�VH R GHVYLR SDGUmR GH LQLW� H LQLWQ�

$SUHVHQWD XP KLVWRJUDPD�

&DOFXOD�VH R DOLQKDPHQWR yWLPR GD VHT�rQFLD QRYD FRP DV VHT�rQFLDV GR EDQFR

GH GDGRV TXH REWLYHUDP PHOKRU FODVVLILFDomR DWUDYpV GR DOJRULWPR 1:6� (VWD FRPSDUDomR

ILQDO FRQVLGHUD WRGDV DV SRVVLELOLGDGHV GH DOLQKDPHQWRV GD VHT�rQFLD GH FRQVXOWD H GD

VHT�rQFLD GR EDQFR GH GDGRV TXH HVWmR GHQWUR GH XPD FHUWD EDQGD FHQWUDOL]DGD DR UHGRU GD

UHJLmR LQLFLDO FRP PDLRU SRQWXDomR HQFRQWUDGD QR SDVVR ��

)LJXUD ��� (VTXHPD UHVXPLGR GR IXQFLRQDPHQWR GH )$673 H )$67$�



��

$ VHJXLU HVWmR ILJXUDV REWLGDV HP >%DUWRQ� ��@ TXH LOXVWUDP R IXQFLRQDPHQWR GRV SDVVRV

GR )$67$� $ ILJXUD �D� PRVWUD R SDVVR �� D �E� PRVWUD R SDVVR �� D �F� PRVWUD R SDVVR ��

H D �G� PRVWUD R SDVVR ��

)LJXUD ��� 3DVVRV �� �� � H � GR )$67$ >%DUWRQ� ��@�



��

���� 7)$67$

$ IDPtOD )$67 LQFOXL SURJUDPDV FRPR R 7)$67$� TXH SHUPLWH D FRPSDUDomR GH XPD

VHT�rQFLD GH SURWHtQD FRP XPD VHT�rQFLD EDQFR GH GDGRV GH VHT�rQFLDV GH '1$� 3DUD

REWHU LQIRUPDo}HV GH 7)$67$ FRQVXOWH >3HDUVRQ� ��@�

���� /)$67$� 3/)$67$

2V SURJUDPDV /)$67$ H 3/)$67$ WDPEpP ID]HP SDUWH GD IDPtOLD )$67� (QTXDQWR R

)$67$ UHWRUQD XP ~QLFR DOLQKDPHQWR ORFDO� /)$67$ PRVWUD WRGDV DV UHJL}HV ORFDLV GH

VLPLODULGDGH FRPSDUWLOKDGDV HQWUH DV VHT�rQFLDV TXH HVWmR VHQGR FRPSDUDGDV� 3/)$67$

p LGrQWLFR DR /)$67$� Vy TXH DSUHVHQWD RV DOLQKDPHQWRV HP XPD IRUPD VLPLODU D GRW

PDWUL[ SORW � $VVLP FRPR RV RXWURV DOJRULWPRV GD IDPtOLD� WRGRV VmR YDULDo}HV GR )$673�

3DUD REWHU PDLV LQIRUPDo}HV VREUH /)$67$ H 3/)$67$ YHMD >3HDUVRQ� ��@�

���� %/$67

1HVWD VHomR VHUi GHVFULWR R DOJRULWPR %/$67 �%DVLF /RFDO $OLJQPHQW 6HDUFK 7RRO� >$OWVFKXO�

��@>$OWVFKXO� ��@� 2 PpWRGR GHWHFWDUi VLPLODULGDGHV IUDFDV GH VHT�rQFLDV� PDV TXH

SRVVXHP VLJQLILFDGR ELROyJLFR� H p PDLV UiSLGR GR TXH RV RXWURV DOJRULWPRV EDVHDGRV HP

KHXUtVWLFDV H[LVWHQWHV�

2V SURJUDPDV GD IDPtOLD %/$67 IRUDP IHLWRV SDUD VH FRPSDUDU VHT�rQFLDV GH FRQVXOWDV

GH '1$ RX SURWHtQD FRP EDQFRV GH GDGRV GH '1$ RX SURWHtQD HP TXDOTXHU

FRPELQDomR�

������ ,GpLD *HUDO GR $OJRULWPR

&RPR IRL IDODGR DQWHULRUPHQWH� H[LVWHP GRLV WLSRV EiVLFRV GH PHGLGDV GH VLPLODULGDGHV

GH VHT�rQFLDV� *HUDOPHQWH HODV VmR FODVVLILFDGDV FRPR JOREDLV RX FRPR ORFDLV�

$OJRULWPRV GH VLPLODULGDGH JOREDO RWLPL]DP R DOLQKDPHQWR WRWDO GDV GXDV VHT�rQFLDV� R

TXH SRGH LQFOXLU JUDQGHV WUHFKRV FRP EDL[D VLPLODULGDGH >1HHGOHPDQ� ��@� $OJRULWPRV GH

VLPLODULGDGH ORFDO FRQVXOWDP DSHQDV VXEVHT�rQFLDV� 8PD VLPSOHV FRPSDUDomR SRGH

SURGX]LU YiULRV DOLQKDPHQWRV GH VXEVHT�rQFLDV GLVWLQWRV H UHJL}HV QmR FRQVHUYDWLYDV TXH

QmR FRQWULEXHP SDUD D PHGLGD GD VLPLODULGDGH >6PLWK�� ��@>*RDG� ��@>6HOOHUV� ��@�



��

*HUDOPHQWH PHGLGDV GH VLPLODULGDGHV ORFDLV VmR SUHIHULGDV HP SURFXUDV HP EDQFRV GH

GDGRV�

$R FRPSDUDUPRV GXDV SURWHtQDV SRGHUmR H[LVWLU UHJL}HV QmR FRQVHUYDGDV� RX VHMD UHJL}HV

HP TXH RV UHVtGXRV SUHVHQWHV HP XPD QmR HVWmR FRQVHUYDGRV QD RXWUD �LVWR p� QmR VmR RV

PHVPRV�� 0DV H[LVWHP DOJXQV FDVRV HP TXH PHVPR FRP UHVtGXRV GLIHUHQWHV� D UHJLmR p

FRQVLGHUDGD FRQVHUYDWLYD� ,VWR DFRQWHFH SRUTXH RV DPLQRiFLGRV VmR FODVVLILFDGRV HP

JUXSRV GH DFRUGR FRP VXDV FDUDFWHUtVWLFDV� ([LVWHP DPLQRiFLGRV SRODUHV� DSRODUHV�

iFLGRV� HWF�� 8PD PRGLILFDomR TXH OHYH XP DPLQRiFLGR SRODU SDUD RXWUR SRODU p FKDPDGD

GH FRQVHUYDWLYD SRUTXH PDQWpP R WLSR GR DPLQRiFLGR� Mi D QmR�FRQVHUYDWLYD PXGD GH

WLSR �DSRODU:SRODU� iFLGR:EiVLFR� HWF���

$ IDPtOLD %/$67� FRPR D )$67� XWLOL]D R PpWRGR GH VLPLODULGDGH ORFDO�

0XLWDV PHGLGDV GH VLPLODULGDGHV� LQFOXLQGR D GR %/$67� FRPHoDP FRP XPD PDWUL] GH

SRQWXDo}HV SDUD WRGRV RV SDUHV GH UHVtGXRV� $V LGHQWLGDGHV H DV VXEVWLWXLo}HV

FRQVHUYDWLYDV WHP SRQWXDo}HV SRVLWLYDV� HQTXDQWR DV VXEVWLWXLo}HV QmR FRPXQV WrP

SRQWXDo}HV QHJDWLYDV� 3DUD FRPSDUDo}HV GH VHT�rQFLDV GH DPLQRiFLGRV� JHUDOPHQWH p

XVDGD D PDWUL] 3$0���� �XPD YDULDomR GH >'D\KRII� ��@�� HQTXDQWR SDUD FRPSDUDo}HV GH

VHT�rQFLDV GH '1$ DV SRQWXDo}HV GDV LGHQWLGDGHV VmR LJXDLV D ��� H DV GHVLJXDOGDGHV ���

VHQGR SRVVtYHO� ORJLFDPHQWH� D XWLOL]DomR GH RXWUDV SRQWXDo}HV�

8P VHJPHQWR GH VHT�rQFLD p XP WUHFKR GH UHVtGXRV GH TXDOTXHU WDPDQKR� $

SRQWXDomR GH VLPLODULGDGH SDUD GRLV VHJPHQWRV DOLQKDGRV GR PHVPR WDPDQKR p D VRPD

GRV YDORUHV GDV VLPLODULGDGHV SDUD FDGD SDU GH UHVtGXRV DOLQKDGRV�

8P SDU PD[LPDO GH VHJPHQWRV� RX 063 GH 0D[LPDO 6HJPHQW 3DLU� p XP SDU GH

VHJPHQWRV� GH WDPDQKR LGrQWLFR GH GXDV VHT�rQFLDV TXH SRVVXL D PDLRU SRQWXDomR� 2

063 SRGH WHU TXDOTXHU WDPDQKR� H VXD SRQWXDomR� FDOFXODGD SHOR %/$67� SURYr XPD

PHGLGD GH VLPLODULGDGH ORFDO SDUD TXDOTXHU SDU GH VHT�rQFLDV�

8P ELyORJR PROHFXODU� QR HQWDQWR� SRGH HVWDU LQWHUHVVDGR HP WRGDV DV UHJL}HV

FRQVHUYDWLYDV FRPSDUWLOKDGDV HQWUH GXDV SURWHtQDV� H QmR VRPHQWH QR SDU TXH WLYHU PDLRU

SRQWXDomR� 3RU HVWD UD]mR� R %/$67 SHVTXLVD WRGRV RV SDUHV GH VHJPHQWRV PD[LPDLV

ORFDLV FRP SRQWXDo}HV PDLRUHV TXH XP YDORU OLPLWH�

(P XPD SURFXUD HP XP EDQFR GH GDGRV FRP PXLWDV VHT�rQFLDV� JHUDOPHQWH VRPHQWH

XPD SHTXHQD TXDQWLGDGH� VH H[LVWLU� VHUi KRPyORJD j VHT�rQFLD GH FRQVXOWD� 3RU LVVR R

FLHQWLVWD HVWi LQWHUHVVDGR HP LGHQWLILFDU DV VHT�rQFLDV FXMDV SRQWXDo}HV GH 063 HVWmR



��

DFLPD GH XPD SRQWXDomR�OLPLWH 6� 1HVWH FRQMXQWR GH VHT�rQFLDV LGHQWLILFDGDV HVWmR

LQFOXtGDV WDQWR DTXHODV TXH FRPSDUWLOKDP DOWD VLPLODULGDGH TXDQWR DTXHODV TXH WHP

SRQWXDo}HV GXYLGRVDV�

5HVXOWDGRV GH >.DUOLQ� ��@ H >.DUOLQ�� ��@ QRV SHUPLWHP HVWLPDU D PDLRU SRQWXDomR GH

063 6 QD TXDO Ki FKDQFH GH TXH VLPLODULGDGHV HVWmR SURYDYHOPHQWH DSDUHFHQGR� 3DUD

DFHOHUDU DV EXVFDV QR EDQFR GH GDGRV� R %/$67 PLQLPL]D R WHPSR JDVWR HP UHJL}HV GD

VHT�rQFLD RQGH D VLPLODULGDGH FRP D VHT�rQFLD GH FRQVXOWD WHP SRXFD FKDQFH GH H[FHGHU

R YDORU OLPLWH�

$ LGpLD JHUDO GR %/$67 p D VHJXLQWH� 6HMD XPD SDU GH SDODYUDV XP SDU GH VHJPHQWRV GH

FRPSULPHQWR IL[R Z� 9HMD QD ILJXUD D VHJXLU R HVTXHPD�

)LJXUD ��� 3DU GH VHJPHQWRV H GH SDODYUDV�

$ SULQFLSDO HVWUDWpJLD GR %/$67 FRQVLVWH HP EXVFDU SDUHV GH VHJPHQWRV TXH FRQWHQKDP

SDUHV GH SDODYUDV FRP SRQWXDo}HV GH QR PtQLPR 7� $QDOLVDQGR D VHT�rQFLD� p SRVVtYHO

GHWHUPLQDU VH HOD FRQWpP XPD SDODYUD GH WDPDQKR Z TXH SRGH VHU HPSDUHOKDGD FRP XPD

SDODYUD GD VHT�rQFLD GH FRQVXOWD H SURGX]LU XP SDU GH SDODYUDV FXMD SRQWXDomR p LJXDO RX

PDLRU TXH XP OLPLWH 7� 4XDOTXHU DFHUWR p HVWHQGLGR SDUD GHWHUPLQDU VH HOH HVWi FRQWLGR

GHQWUR GH XP SDU GH VHJPHQWRV QR TXDO D SRQWXDomR p PDLRU RX LJXDO D 6�

������ 3DVVRV GR $OJRULWPR

1D LPSOHPHQWDomR GR %/$67� Ki DOJXQV GHWDOKHV GR DOJRULWPR TXH YDULDP GH DFRUGR

FRP R EDQFR GH GDGRV TXH HVWi VHQGR SURFXUDGR �VH HOH p GH VHT�rQFLDV GH SURWHtQDV RX

GH '1$�� 'H TXDOTXHU IRUPD� Ki WUrV SDVVRV EiVLFRV LQGHSHQGHQWHV GR EDQFR GH GDGRV

SHVTXLVDGR� TXH VmR�

�� &RPSLODU XPD OLVWD GH SDODYUDV FRP DOWD SRQWXDomR�

Z

3DU GH

VHJPHQWRV

 WUHFKR GH

UHVtGXRV GH

XPD VHT�rQFLD
3DU GH SDODYUDV GH WDPDQKR Z
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�� 3HUFRUUHU R EDQFR GH GDGRV SRU DFHUWRV �KLWV�� H

�� (VWHQGHU RV DFHUWRV�

$ VHJXLU VHUi GHWDOKDGR FDGD XP GHVWHV SDVVRV� &RPR HQWUDGD SULQFLSDO GR DOJRULWPR

WHP�VH XPD VHT�rQFLD GH FRQVXOWD� TXH p XP VHJPHQWR RX XP WUHFKR GH UHVtGXRV� (VWD

VHT�rQFLD QRYD GHYH VHU FRPSDUDGD D WRGDV DV RXWUDV VHT�rQFLDV GR EDQFR GH GDGRV� (VWD

FRPSDUDomR XWLOL]DUi XPD PDWUL] GH SRQWXDomR� FRPR RV DOJRULWPRV GD IDPtOLD )$67�

3DVVR �� 3DUD FDGD SDODYUD GH WDPDQKR Z GD VHT�rQFLD GH FRQVXOWD� GHWHUPLQD�VH TXDLV

SDODYUDV DOLQKDGDV FRP HOD WHP SRQWXDomR GH QR PtQLPR 7� 'HVWD PDQHLUD p JHUDGD XPD

OLVWD GH SDODYUDV SDUD FDGD SDODYUD GH WDPDQKR Z GD VHT�rQFLD GH FRQVXOWD�

3DVVR �� 3DUD FDGD SDODYUD GH FDGD OLVWD FRQVWUXtGD QR SDVVR �� SHUFRUUH�VH QRYDPHQWH R

EDQFR GH GDGRV DWp VH HQFRQWUDU RV DFHUWRV UHODWLYRV D WDO SDODYUD�

3DVVR �� 3DUD FDGD DFHUWR HQFRQWUDGR� YHULILFD VH HOH HVWi GHQWUR GH XP DOLQKDPHQWR FXMD

SRQWXDomR VHMD VXILFLHQWH SDUD VHU QRWLILFDGD �SRQWXDomR GHYH VHU PDLRU RX LJXDO D XP

YDORU 6�� ,VWR p IHLWR HVWHQGHQGR R DFHUWR HP DPEDV GLUHo}HV� DWp TXH D SRQWXDomR GH

DOLQKDPHQWR DWLQMD XPD GLIHUHQoD GH ; DEDL[R GD SRQWXDomR Pi[LPD Mi DOFDQoDGD� (VWHV

DFHUWRV HVWHQGLGRV VmR RV FKDPDGRV 063V�

2 SDVVR � SURGX] FRPR VDtGD RV 063V HQFRQWUDGRV�

(VWHV SDVVRV HVWmR HVTXHPDWL]DGRV QD ILJXUD D VHJXLU� TXH IRL UHWLUDGD GH >%DUWRQ� ��@�

4XDQWR PHQRU R YDORU GH 7� PHQRU D SRVVLELOLGDGH GH SHUGHU 063V FRP D SRQWXDomR 6

UHTXLVLWDGD� QR HQWDQWR YDORUHV EDL[RV GH 7 WDPEpP DXPHQWDP R WDPDQKR GD OLVWD GH

DFHUWRV JHUDGDV QR SDVVR � H FRQVHT�HQWHPHQWH R WHPSR GH H[HFXomR H D PHPyULD

QHFHVViULD� 1D SUiWLFD R DOJRULWPR GHYH VH FRPSURPHWHU FRP YDORUHV GH 7 H ; SDUD

EDODQFHDU DV QHFHVVLGDGHV GR SURFHVVDGRU H D VHQVLELOLGDGH >%DUWRQ� ��@�



��

)LJXUD ��� (VTXHPD GR DOJRULWPR %/$67 >%DUWRQ� ��@�



��

�� &RQFOXVmR

2 REMHWLYR SULQFLSDO GHVWH WUDEDOKR IRL D DSUHVHQWDomR GH DOJRULWPRV GH FRPSDUDo}HV GH

ELRVVHT�rQFLDV HP EDQFRV GH GDGRV�

1R LQtFLR� IRL GHVFULWR R DOJRULWPR EDVHDGR QR PpWRGR GH SURJUDPDomR GLQkPLFD� (P

VHJXLGD� IRUDP DSUHVHQWDGDV VXDV H[WHQV}HV SDUD DGHTXi�OR D DOJXPDV WDUHIDV SDUWLFXODUHV

GH FRPSDUDomR GH VHT�rQFLDV�

$ FRPSOH[LGDGH GH WHPSR GHVWHV DOJRULWPRV p TXDGUiWLFD� R TXH ID] FRP TXH HOHV VH

WRUQHP LQYLiYHLV SDUD DOJXPDV DSOLFDo}HV� FRPR D FRPSDUDomR GH XPD VHT�rQFLD QRYD

FRP WRGDV DV VHT�rQFLDV DUPD]HQDGDV HP XP EDQFR GH GDGRV� 3RU HVWH PRWLYR� DOJXQV

PpWRGRV VXUJLUDP� FRPR DV IDPtOLDV GH DOJRULWPRV )$67 H %/$67�

2V SURJUDPDV GHVWDV IDPtOLDV HVWmR EDVHDGRV HP KHXUtVWLFDV� TXH WURX[HUDP XPD JUDQGH

PHOKRUD QRV WHPSRV GH UHVSRVWDV GDV EXVFDV HP EDVHV GH ELRVVHT�rQFLDV�

$WXDOPHQWH DV IDPtOLDV GH DOJRULWPRV )$67 H %/$67 VmR DV PDLV XWLOL]DGDV SHORV

ELyORJRV H� SRU HVWD UD]mR� PHOKRUDV QHVWHV DOJRULWPRV RX HP HVWUXWXUDV GH GDGRV GR

EDQFR GH GDGRV TXH IDFLOLWHP DLQGD PDLV D H[HFXomR GHVWHV DOJRULWPRV VmR PXLWR

LPSRUWDQWHV�

$JUDGHFLPHQWRV

$R &RQVHOKR 1DFLRQDO GH 'HVHQYROYLPHQWR &LHQWtILFR H 7HFQROyJLFR �&13T�� SHOR

DSRLR ILQDQFHLUR DR PHX 0HVWUDGR�

$R 'U� $QW{QLR %DVtOLR GD )LR&UX] SHOD FRQWULEXLomR FRP VHX FRQKHFLPHQWR HP

%LRORJLD�



��

�� 5HIHUrQFLDV

>$OWVFKXO� ��@ 6WHSKHQ )� $OWVFKXO� :DUUHQ *LVK� :HEE 0LOOHU� (XJHQH :�

0\HUV� H 'DYLG -� /LSPDQ� �$ EDVLF ORFDO DOLJQPHQW VHDUFK WRRO�� -� RI

0ROHFXODU %LRORJ\� ���� �������� �����

>$OWVFKXO� ��@ 6WHSKHQ )� $OWVFKXO� 7KRPDV /� 0DGGHQ� $OHMDQGUR $� 6FKlIIHU�

-LQJKXL =KDQJ� =KHQJ =KDQJ� :HEE 0LOOHU� H 'DYLG -� /LSPDQ�

´*DSSHG EODVW DQG SVL�EODVW� D QHZ JHQHUDWLRQ RI SURWHLQ GDWDEDVH VHDUFK

SURJUDPV�µ 1XFOHLF $FLGV 5HVHDUFK� ����������������� �����

>%DUWRQ� ��@ *HRIIUH\ -� %DUWRQ� �3URWHLQ 6HTXHQFH $OLJQPHQW DQG 'DWDEDVH

6FDQQLQJ�� 3URWHLQ 6WUXFWXUH 3UHGLFWLRQ � D 3UDFWLFDO $SSURDFK�

(GLWDGR SRU 0� -� (� 6WHUQEHUJ� ,5/ 3UHVV DW 2[IRUG 8QLYHUVLW\

3UHVV� ����� ,6%1 � �� ������ �� 8PD YHUVmR SUHOLPLQDU HVWi

GLVSRQtYHO HP KWWS���EDUWRQ�HEL�DF�XN�IWS�SUHSULQWV�UHYLHZ���

>'D\KRII� ��@ 'D\KRII� 0� 2� (GLWRU RI $WODV RI 3URWHLQ 6HTXHQFH DQG 6WUXFWXUH� YRO�

�� VXSSO� �� 1DW� %LRPHG� 5HV� )RXQG�� :DVKLQJWRQ� '&�

>'RROLWWOH� ��@ 5XVVHO )� 'RROLWWOH� HGLWRU� �0ROHFXODU (YROXWLRQ� &RPSXWHU $QDOLV\V RI

3URWHLQ DQG 1XFOHLF $FLG 6HTXHQFHV�� 9ROXPH ��� GH 0HWKRGV LQ

(Q]\PRORJ\� $FDGHPLF 3UHVV� �����

>*RDG� ��@ :� *RDG H 0�.DQHKLVD� 1XFOHLF $FLGV 5HVHDUFK� ��� ��������

�����

>*RQQHW� ��@ *DVWRQ +� *RQQHW� �$ 7XWRULDO ,QWURGXFWLRQ WR &RPSXWDWLRQDO

%LRFKHPLVWU\ 8VLQJ 'DUZLQ�� (�7�+�� =�ULFK� �����

>+HOLR� ��@ �$ PyOHFXOD GD YLGD��

KWWS���ZZZ�DRO�FRP�EU�KHOLR�ELRORJLD�ELRGQD�KWP�

>.DUOLQ� ��@ 6� .DUOLQ� H 6�)� $OWVFKXO� 3URF� 1DW� $FDG� 6FL�� 8�6�$� ��� �����

����� �����

>.DUOLQ�� ��@ 6�.DUOLQ� $�'HPER� H 7� .DZDEDWD� ´6WDWLVWLFDO &RPSRVLWLRQ RI +LJK�

VFRULQJ VHJPHQWV IURP 0ROHFXODU 6HTXHQFHV�µ $QQDOV RI 6WDWLVWLFV� ������

�������� �����
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>/LSPDQ� ��@ 'DYLG -� /LSPDQ H :LOOLDP 5� 3HDUVRQ� �5DSLG DQG VHQVLWLYH SURWHLQ

VLPLODULW\ VHDUFK�� 6FLHQFH� �������������� �����

>0DL]HO� ��@ -� 0DL]HO H 5� /HQN� 3URF� 1DWO� $FDG� 6FL�� 8�6�$� ��� ����� �����

>0DQEHU� ��@ 8�0DQEHU H *�0\HUV� �6XIIL[ DUUD\V� $ QHZ PHWKRG IRU RQ�OLQH VWULQJ

VHDUFKHV�� ,Q 3URF� )LUVW $&0�6,$0 6\PSRVLXP RQ 'LVFUHWH

$OJRULWKPV� �������� �����

>0F&UHLJKW� ��@ (�0�0F&UHLJKW� �$ 6SDFH�HFRQRPLFDO 6XIIL[ 7UHH &RQVWUXFWLRQ

$OJRULWKP�� -RXUQDO RI WKH $&0� ����������� �����

>0HLGDQLV� ��@ -RmR 0HLGDQLV H -RmR &DUORV 6HW~EDO� �8PD ,QWURGXomR j %LRORJLD

&RPSXWDFLRQDO�� ,; (VFROD GH &RPSXWDomR� 5HFLIH� �����

>1HHGOHPDQ� ��@ 6DXO %� 1HHGOHPDQ H &KULVWLDQ '� :XQVFK� �$ JHQHUDO PHWKRG

DSSOLFDEOH WR WKH 6HDUFK IRU 6LPLODULWLHV LQ WKH $PLQR $FLG 6HTXHQFH RI 7ZR

3URWHLQV�� -� RI 0ROHFXODU %LRORJ\� ����������� �����

>3HDUVRQ� ��@ :LOOLDP 5� 3HDUVRQ H 'DYLG -� /LSPDQ� �,PSURYHG 7RROV IRU %LRORJLFDO

6HTXHQFH &RPSDULVRQ�� 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI

6FLHQFHV RI WKH 8�6�$�� ��� ���������� �����

>3HDUVRQ� ��@ :LOOLDP 5� 3HDUVRQ� �5DSLG DQG VHQVLWLYH VHTXHQFH FRPSDULVRQ ZLWK

)$673 DQG )$67$�� ,Q 'RROLWWOH >'RROLWWOH� ��@� ������

>3HDUVRQ� ��@ :LOOLDP 5� 3HDUVRQ� �6HDUFKLQJ 3URWHLQ 6HTXHQFH /LEUDULHV� &RPSDULVRQ

RI WKH 6HQVLWLYLW\ DQG 6HOHFWLYLW\ RI WKH 6PLWK�:DWHUPDQ DQG )$67$

DOJRULWKPV�� *HQRPLFV� ����������� �����

>5REHUWV� ��@ (�0�)� 'H 5REHUWV� -U�� �%DVHV GD %LRORJLD &HOXODU H 0ROHFXODU��

(GLWRUD *XDQDEDUD� �����

>6DQNRII� ��@ '� 6DQNRII� 3URF� 1DWO� $FDG� 6FL�� 8�6�$� ��� �� �����

>6HOOHUV� ��@ 3� 6HOOHUV� 6,$0 �6RF� ,QG� $SSO� 0DWK�� -� $SSO� 0DWK� ��� ����

�����

>6HOOHUV� ��@ 3� 6HOOHUV� %XOO� 0DWK� %LRO� ��� �������� �����

>6PLWK� ��@ 7�)�6PLWK H 0�6�:DWHUPDQ� �,GHQWLILFDWLRQ RI &RPPRQ 0ROHFXODU

6XEVHTXHQFHV�� -� RI 0ROHFXODU %LRORJ\� ������������ �����

>6PLWK�� ��@ 7�)�6PLWK H 0�6�:DWHUPDQ� $GYDQ� $SSO� 0DWK� �� �������� �����
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>:DWVRQ� ��@ :DWVRQ� -� '�� H &ULFN� )�+�&� �0ROHFXODU 6WUXFWXUH RI 1XFOHLF $FLG� D

6WUXFWXUH IRU 'HR[\ULERVH 1XFOHLF $FLG�� 1DWXUH� �������� �����

>:HLQHU� ��@ 3HWHU :HLQHU� �/LQHDU 3DWWHUQ 0DWFKLQJ $OJRULWKP�� ,Q 3URF� ��WK

,((( 6\PS� RQ 6ZLWFKLQJ DQG $XWRPDWD 7KHRU\� ����� �����

>:LOEXU� ��@ :�-� :LOEXU H 'DYLG -� /LSPDQ� �5DSLG VLPLODULW\ VHDUFKHV RI QXFOHLF

DFLG DQG SURWHLQ GDWD EDQNV�� 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\

RI 6FLHQFHV RI WKH 8�6�$�� ����������� �����


