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Resumo:

Na Engenharia de Software, ainda existe uma grande dificuldade em se realizar estimativas de esforço 
para o desenvolvimento de softwares com precisão, e esse problema se torna ainda maior na fase de 
evolução de software. Mesmo com as estratégias existentes que auxiliam a obtenção de maior precisão, 
ainda é possível observar muitos equívocos pela falta de utilização das mesmas para a estimativa de 
esforço dentro desse contexto, o que causa insegurança e imprecisão na hora de estimar as tarefas de 
manutenção e evolução do software. Esse artigo tem como finalidade propor uma ferramenta 
colaborativa de auxílio à estimativa de esforço de software, baseada em métricas de desenvolvimento 
armazenadas por experiências passadas de outros projetos em determinados contextos, apresentando suas 
funcionalidades e demonstrando um exemplo de uso da mesma, mostrando como o desenvolvimento da 
mesma ajudaria os engenheiros de software a obter maior precisão na estimativa do esforço nas tarefas 
de evolução de software.
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2V SURFHVVRV GH HYROXomR GH VRIWZDUH WRUQDUDP�VH SDUWH PXLWR LPSRUWDQWH GHQWUR GDV� � � � � � � � � � � �

RUJDQL]Do}HV GHVHQYROYHGRUDV GH VRIWZDUH GHYLGR D GHPDQGDV SRU PXGDQoDV UiSLGDV H� � � � � � � � � � �
FRQVWDQWHV� 1HVVH FRQWH[WR� SDUD PDQWHU D HPSUHVD FRPSHWLWLYD� p QHFHVViULR TXH R� � � � � � � � � � � �
DWHQGLPHQWR DR FOLHQWH HP UHODomR D RUoDPHQWRV GH SHGLGRV GH HYROXomR GH VRIWZDUH� � � � � � � � � � � � �
VROLFLWDGRV�VHMDP�UiSLGRV�H�SUHFLVRV��

$ HVWLPDWLYD GH HVIRUoR p XP DVSHFWR PXLWR LPSRUWDQWH D VHU DQDOLVDGR SDUD R� � � � � � � � � � � � � �
GHVHQYROYLPHQWR H HYROXomR GH XP VRIWZDUH� 6HJXQGR 0RORNNHQ H -RUJHQVHQ HW DO� ������� D� � � � � � � � � � � � � �
LQFDSDFLGDGH GR VHWRU GH VRIWZDUH GH IRUQHFHU HVWLPDWLYDV SUHFLVDV GH FXVWR� HVIRUoR H�RX� � � � � � � � � � � � �
WHPSR GH GHVHQYROYLPHQWR p EHP FRQKHFLGD�� 2V HVSHFLDOLVWDV HP VRIWZDUH QmR HVSHUDP TXH� � � � � � � � � � � � �
WDLV HVWLPDWLYDV VHMDP DEVROXWDPHQWH SUHFLVDV� PDV DV FRQVHTXrQFLDV GH SUHYLV}HV LPSUHFLVDV� � � � � � � � � � �
SRGHP�VHU�JUDYHV�H�DWp�IDWDLV�SDUD�XPD�HPSUHVD��

3DUD WHQWDU VROXFLRQDU HVVHV SUREOHPDV� IRUDP GHVHQYROYLGDV GLYHUVDV WpFQLFDV SDUD� � � � � � � � � �
HVWLPDU HVIRUoR QR GHVHQYROYLPHQWR GH VRIWZDUH TXH WDPEpP SRGHP VHU DSOLFDGDV jV� � � � � � � � � � � �
DWLYLGDGHV GH HYROXomR� 0XLWDV GHVVDV WpFQLFDV� DOpP GH WHUHP FRPR UHTXLVLWR XP FHUWR QtYHO� � � � � � � � � � � � � �
GH FRQKHFLPHQWR SDUD VHUHP H[HFXWDGDV� WDPEpP DFDEDP FRQVXPLQGR PXLWRV UHFXUVRV GH� � � � � � � � � � �
WHPSR��jV�YH]HV�QmR�DWHQGHQGR�D�QHFHVVLGDGH�GH�UHVSRVWD�UiSLGD�HVSHUDGD�SHOR�FOLHQWH���

'HQWUH HVVDV WpFQLFDV VmR PXLWR XWLOL]DGDV DV EDVHDGDV HP H[SHULrQFLD� TXH LQFOXHP R� � � � � � � � � � � � �
MXOJDPHQWR GH HVSHFLDOLVWDV� TXH HVWLPDP FDGD LWHP EDVHDGR HP FRPSDUDo}HV FRP SURMHWRV� � � � � � � � � � � �
SDVVDGRV� $ JUDQGH GLILFXOGDGH QHVWH FDVR p TXDQGR QD RUJDQL]DomR GHVHQYROYHGRUD GH� � � � � � � � � � � �
VRIWZDUH� QmR H[LVWHP GRFXPHQWDGRV QHQKXP SURMHWR VHPHOKDQWH� RX DWp PHVPR D IDOWD GH XP� � � � � � � � � � � � � �
HVSHFLDOLVWD�SDUD�UHDOL]DU�WDO�MXOJDPHQWR��

8P DVSHFWR D VHU FRQVLGHUDGR p D FRODERUDWLYLGDGH FRPR VROXomR SDUD D IHUUDPHQWD� � � � � � � � � � � � �
SURSRVWD� SRLV R FRPSDUWLOKDPHQWR QRV FRQHFWD D RXWUDV SHVVRDV� FULDQGR XP VHQVR GH� � � � � � � � � � � � �
FRPXQLGDGH� HFRQRPL]DQGR UHFXUVRV H GHVHQYROYHQGR VHQWLPHQWRV FRPR D VROLGDULHGDGH H D� � � � � � � � � � �
SUR[LPLGDGH� e XPD IRUPD DOWHUQDWLYD GH GLVWULEXLomR GLIHUHQWH GD WURFD GH EHQV H VH� � � � � � � � � � � � � �
FDUDFWHUL]D�FRPR�XPD�IRUPD�DOWHUQDWLYD�DR�PHUFDGR�FRPR�FRQKHFHPRV��%HON���������

$WUDYpV GH XPD UHYLVmR QD OLWHUDWXUD� EXVFDQGR REVHUYDU WUDEDOKRV H[LVWHQWHV VREUH� � � � � � � � � � �
VRIWZDUHV FRODERUDWLYRV TXH DSRLDP HP DWLYLGDGHV GD (QJHQKDULD GH 6RIWZDUH� IRL SRVVtYHO� � � � � � � � � � � �
LGHQWLILFDU XPD ODFXQD UHIHUHQWH D WUDEDOKRV TXH DERUGDP D HVWLPDWLYD GH HVIRUoR QDV� � � � � � � � � � � � �
DWLYLGDGHV�GH�PDQXWHQomR�H�HYROXomR�GH�VRIWZDUH��

%XVFDQGR IDFLOLWDU R SURFHVVR GH HVWLPDU R HVIRUoR GH DWLYLGDGHV GH PDQXWHQomR GH� � � � � � � � � � � � �
VRIWZDUH� HVWH DUWLJR SURS}H R GHVHQYROYLPHQWR GH XPD IHUUDPHQWD ZHE FRODERUDWLYD� TXH� � � � � � � � � � � �
FHQWUDOL]DUi GDGRV GRV SURMHWRV ILQDOL]DGRV GH YiULDV RUJDQL]Do}HV GH IRUPD D DX[LOLDU QR� � � � � � � � � � � � �
SURFHVVR�GH�PHGLomR�GR�HVIRUoR�GH�QRYRV�SURMHWRV���
�
��)81'$0(17$d­2�7(Ï5,&$�

�
/DQXELOH HW DO�� ������� �UHDOL]RX XP OHYDQWDPHQWR GDV IHUUDPHQWDV FRODERUDWLYDV TXH� � � � � � � � � � �

DSRLDP DWLYLGDGHV GH HQJHQKDULD GH VRIWZDUH� RQGH IRUDP PDSHDGDV XPD JUDQGH TXDQWLGDGH� � � � � � � � � � � �
GH IHUUDPHQWDV HP GLYHUVDV iUHDV� FRPR SRU H[HPSOR� IHUUDPHQWDV GH SURMHWR� PRGHODJHP�� � � � � � � � � � � �
FRPXQLFDomR H GHVHQYROYLPHQWR� (PERUD GLYHUVDV IHUUDPHQWDV UHOHYDQWHV WHQKDP VLGR� � � � � � � � �
HQFRQWUDGDV� QHQKXPD GHODV WLQKD FRPR SURSyVLWR D HVWLPDWLYD GH HVIRUoR GH WDUHIDV GH� � � � � � � � � � � � �
GHVHQYROYLPHQWR�H�PDQXWHQomR��

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



1D UHDOL]DomR GH XPD WDUHID GH HYROXomR GH VRIWZDUH� YiULDV FDUDFWHUtVWLFDV SRGHP WHU� � � � � � � � � � � � �
UHOHYkQFLD QD KRUD GH H[HFXWDU XPD HVWLPDWLYD GH HVIRUoR� $WUDYpV GD SHVTXLVD DPSODPHQWH� � � � � � � � � � � � �
FLWDGD GH /LHQW] HW DO�� ������� IRL H[SRVWR TXH XPD IUDomR PXLWR DOWD GRV FXVWRV GR FLFOR GH� � � � � � � � � � � � � � � � � �
YLGD GR VRIWZDUH TXH HVWDYDP VHQGR JDVWRV QD PDQXWHQomR� 2 HVWXGR FDWHJRUL]RX DV� � � � � � � � � � � � �
DWLYLGDGHV GH PDQXWHQomR HP TXDWUR FODVVHV� DGDSWDWLYD� PXGDQoDV QR DPELHQWH GR VRIWZDUH�� � � � � � � � � � � �
SHUIHFWLYD� QRYRV UHTXLVLWRV GH XVXiULR� FRUUHWLYD� FRUUHomR GH HUURV� H SUHYHQWLYD� SUHYHQomR� � � � � � � � � � � �
GH SUREOHPDV IXWXURV� 'HVWHV� D SHVTXLVD PRVWURX TXH FHUFD GH ��� GR HVIRUoR GH� � � � � � � � � � � � � �
PDQXWHQomR HVWDYD QRV GRLV SULPHLURV WLSRV GH PDQXWHQomR� H D FRUUHomR GH HUURV FRQVXPLD� � � � � � � � � � � � � �
FHUFD GH ���� $ SDUWLU GHVWHV GDGRV� SRGH�VH SHUFHEHU XPD LPSRUWkQFLD GH UHFRQKHFLPHQWR GR� � � � � � � � � � � � � �
WLSR�GH�PDQXWHQomR�VROLFLWDGD��

)RL XVDGD D HVWUDWpJLD GH HVWLPDWLYD GH HVIRUoR SRU DQDORJLD SDUD GHWHUPLQDU R� � � � � � � � � � � � �
IXQFLRQDPHQWR GD VROXomR SURSRVWD� $ HVWLPDWLYD GH HVIRUoR SRU DQDORJLD p XP H[HPSOR GH� � � � � � � � � � � � � �
HVWUDWpJLD SDUD VH FRQVHJXLU XPD HVWLPDWLYD FRQILiYHO GH IRUPD PDLV UiSLGD� 6HJXQGR� � � � � � � � � � � �
:DONHUGHQ HW DO� ������� HVWLPDU R HVIRUoR GR SURMHWR GH VRIWZDUH SRU DQDORJLD JHUDOPHQWH� � � � � � � � � � � � � �
HQYROYH XPD VpULH GH HWDSDV� 0HGLU RX HVWLPDU RV YDORUHV GDV PpWULFDV GR SURMHWR SDUD R� � � � � � � � � � � � � � � �
SURMHWR DOYR� 3URFXUDU XP UHSRVLWyULR GH SURMHWRV FRQFOXtGRV SDUD SURMHWRV VHPHOKDQWHV DR� � � � � � � � � � � �
DOYR H VHOHFLRQDU XP RX PDLV SURMHWRV FRPR DQiORJRV GH RULJHP� 8VDU R YDORU GH HVIRUoR GRV� � � � � � � � � � � � � � � � �
DQiORJRV GH RULJHP FRPR XPD HVWLPDWLYD LQLFLDO SDUD R SURMHWR DOYR� &RPSDUDU RV YDORUHV GH� � � � � � � � � � � � � � �
PpWULFD FRQKHFLGRV SDUD RV SURMHWRV DOYR H IRQWH� $MXVWDQGR D HVWLPDWLYD GR HVIRUoR j OX] GDV� � � � � � � � � � � � � � � �
GLIHUHQoDV�HQWUH�RV�SURMHWRV�DOYR�H�IRQWH��

$VVLP FRPR SURSRVWR SRU $QJHOLV HW DO� ������� :DONHUGHQ HW DO�������� 6KHSSHUG HW� � � � � � � � � � � � �
DO������� H 0HQ]LHV HW DO� ������� WDPEpP SURSXVHUDP �IUDPHZRUNV �H PHWRGRORJLDV GH� � � � � � � � � � � �
HVWLPDWLYD GH HVIRUoR ID]HQGR XVR GH DQDORJLDV� H PXLWRV GHVWHV HQIDWL]DP R DMXVWH GRV GDGRV� � � � � � � � � � � � � � �
XWLOL]DGRV SDUD VH REWHU PDLRU SUHFLVmR H PHQRU WD[D GH HUURV� SRUpP� QHP RV WUDEDOKRV PDLV� � � � � � � � � � � � � � � �
UHFHQWHV LGHDOL]DP XPD IHUUDPHQWD FRODERUDWLYD TXH FROHWH H FRPSDUWLOKH RV GDGRV HQWUH� � � � � � � � � � � �
GLIHUHQWHV�RUJDQL]Do}HV�H�SHVVRDV��

�
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&RP R REMHWLYR GH GHILQLU R FRQMXQWR GH UHTXLVLWRV SDUD D IHUUDPHQWD HP TXHVWmR�� � � � � � � � � � � � � �
SRGH�VH REVHUYDU DOJXQV DVSHFWRV D VHUHP OHYDGRV HP FRQVLGHUDomR SDUD D HVWLPDWLYD GH� � � � � � � � � � � � �
HVIRUoR QD HYROXomR GH VRIWZDUH� &RP EDVH QDV QHFHVVLGDGHV REVHUYDGDV� DOJXQV UHTXLVLWRV� � � � � � � � � � � �
EiVLFRV�IRUDP�LGHQWLILFDGRV��

5)��� 0DQWHU 8VXiULR� $ IHUUDPHQWD GHYH SURYHU PHLRV SDUD LQVHULU� HGLWDU� OHU H� � � � � � � � � � � � �
GHOHWDU RV XVXiULRV GR VLVWHPD� 2V XVXiULRV GHYHUmR SRGHU UHDOL]DU FDGDVWUR WDQWR FRPR SHVVRD� � � � � � � � � � � � � �
ItVLFD� TXDQWR FRPR SHVVRD MXUtGLFD� 2 FDGDVWUR GHYH VHU EHP FRPSOHWR H ULJRURVR� SDUD HYLWDU� � � � � � � � � � � � � � �
GH TXH D IHUUDPHQWD VHMD SROXtGD FRP IDOVRV PDQWHQHGRUHV� TXH SRGHP LQVHULU GDGRV� � � � � � � � � � � � �
LQFRQVLVWHQWHV��OHYDQGR�FRP�TXH�D�IHUUDPHQWD�LQGLTXH�HVWLPDWLYDV�HUU{QHDV��

5)��� �0DQWHU 0DQXWHQo}HV 5HDOL]DGDV� $ IHUUDPHQWD GHYH SURYHU PHLRV SDUD TXH� � � � � � � � � � �
RV XVXiULRV SRVVDP LQVHULU� HGLWDU� OHU H GHOHWDU GDGRV GH XP SHGLGR GH PDQXWHQomR UHDOL]DGR� � � � � � � � � � � � � � �
SHOR PHVPR� (VVH VHUi R PHFDQLVPR GH FROHWD GH GDGRV� SDUD TXH D IHUUDPHQWD SRVVD� � � � � � � � � � � � � � �
XWLOL]i�ORV GH PRGR D DX[LOLDU RXWURV XVXiULRV HP VXDV HVWLPDWLYDV� 2V DVSHFWRV FRQVLGHUDGRV� � � � � � � � � � � � �
SDUD HVVD FROHWD GH GDGRV� VmR� 2 WLSR GH PDQXWHQomR� FRUUHWLYD� DGDSWDWLYD� SHUIHFWLYD H� � � � � � � � � � � � � �
SUHYHQWLYD� $ OLQJXDJHP GH SURJUDPDomR QR TXDO R VLVWHPD IRL GHVHQYROYLGR� $ TXDQWLGDGH� � � � � � � � � � � � �
GH SHVVRDV HQYROYLGDV� 2 QtYHO GH FRQKHFLPHQWR GDV SHVVRDV HQYROYLGDV� 1tYHO GH LPSDFWR� R� � � � � � � � � � � � � �
Q~PHUR GH FODVVHV DWLQJLGDV SHOD PRGLILFDomR� R Q~PHUR GH DUWHIDWRV D VHUHP PRGLILFDGRV� R� � � � � � � � � � � � � �
Q~PHUR GH /2&V ��/LQH RI &RGH�� TXH VRIUHUDP DOWHUDo}HV� $VSHFWRV RUJDQL]DFLRQDLV FRPR SRU� � � � � � � � � � � � �
H[HPSOR� VH D HYROXomR IRL GHVHQYROYLGD SHORV GHVHQYROYHGRUHV RULJLQDLV GR SURGXWR� RX SRU� � � � � � � � � � � � �

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



HTXLSH GH PDQWHQHGRUHV H[WHUQDV DR SURMHWR� 2 HVIRUoR TXH IRL JDVWR HP KRUDV SDUD R� � � � � � � � � � � � � � �
GHVHQYROYLPHQWR GD HYROXomR�PDQXWHQomR� 'HVFULomR GR SHGLGR GH PDQXWHQomR FRP SDODYUDV� � � � � � � � � �
FKDYH��

5)��� )LOWUDU 0DQXWHQo}HV� $ IHUUDPHQWD GHYH SURYHU PHLRV SDUD TXH RV XVXiULRV� � � � � � � � � � � �
SRVVDP EXVFDU SRU GDGRV KLVWyULFRV� GDQGR FRPR HQWUDGD XP FRQMXQWR GH FDUDFWHUtVWLFDV GR� � � � � � � � � � � � �
SHGLGR GH PDQXWHQomR� SDUD TXH SRVVD VHU UHDOL]DGD HVWLPDWLYD DQiORJD FRP RV UHVXOWDGRV� � � � � � � � � � � � �
REWLGRV��

5)��� 5HDOL]DU (VWLPDWLYD GH (VIRUoR� $ IHUUDPHQWD GHYH SURYHU PHLRV SDUD TXH RV� � � � � � � � � � � � �
XVXiULRV SRVVDP UHDOL]DU D HVWLPDWLYD GH HVIRUoR FRP EDVH QDV EXVFDV GH GDGRV KLVWyULFRV� 2� � � � � � � � � � � � � � �
XVXiULR GHYHUi IRUQHFHU DR VLVWHPD FRPR HQWUDGD FDUDFWHUtVWLFDV UHIHUHQWHV D HVWLPDWLYD TXH� � � � � � � � � � � �
GHVHMD UHDOL]DU� $ SDUWLU GLVVR� D IHUUDPHQWD GHYHUi IRUQHFHU XP FRQMXQWR SULPiULR GH SURMHWRV� � � � � � � � � � � � � �
GH PDQXWHQomR VLPLODUHV TXH SRGHP DX[LOLDU HP VXD HVWLPDWLYD GH HVIRUoR� $SyV REWHU HVVH� � � � � � � � � � � � � �
FRQMXQWR SULPiULR GH SURMHWRV GH PDQXWHQomR� R XVXiULR SRGHUi REVHUYDU RV UHVXOWDGRV� H� � � � � � � � � � � � �
H[FOXLU SURMHWRV LQGHVHMDGRV SDUD R FRQWH[WR GH VXD HVWLPDWLYD� &RP D HVFROKD GR FRQMXQWR GDV� � � � � � � � � � � � � � �
PDQXWHQo}HV VLPLODUHV� R VLVWHPD GHYHUi FDOFXODU D PpGLD GH HVIRUoR JDVWR SHODV DWLYLGDGHV H� � � � � � � � � � � � � �
DSUHVHQWDU�UHODWyULRV�H�JUiILFRV�VREUH�R�PHVPR��

�
����$548,7(785$�
�
�$�)LJXUD����DSUHVHQWD�XPD�YLVmR�JHUDO�H�VLPSOLILFDGD�GD�DUTXLWHWXUD�GD�IHUUDPHQWD�SURSRVWD���
�

)LJXUD�����$UTXLWHWXUD�GR�DPELHQWH��

�
�

2 �PyGXOR GH FROHWD GH GDGRV GHYH VH HQFDUUHJDU GR 5)�� H 5)��� SRVVLELOLWDQGR� � � � � � � � � � � � � �
LQVHUomR�GH�QRYRV�FDGDVWURV�GH�XVXiULRV�H�GH�GDGRV�GH�PDQXWHQo}HV�UHDOL]DGDV��

2 �PyGXOR GH UHFXSHUDomR H VHOHomR SRU VLPLODULGDGH GHYH VH HQFDUUHJDU GR 5)��� � � � � � � � � � � � �
DSRLDQGR R SODQHMDPHQWR GDV DWLYLGDGHV� VXJHULQGR HVWLPDWLYDV GH HVIRUoR GH HYROXo}HV�� � � � � � � � � � �
OHYDQGR HP FRQVLGHUDomR D EDVH GH GDGRV KLVWyULFRV PDQWLGD SHOD IHUUDPHQWD H DOLPHQWDGD DR� � � � � � � � � � � � � �
ORQJR GR WHPSR� 2V GDGRV DSUHVHQWDGRV QR 5)�� GHYHP VHU DQDOLVDGRV TXDQWR j VXD� � � � � � � � � � � � � �
VHPHOKDQoD� WRUQDQGR SRVVtYHO REWHU YLVXDOL]Do}HV GH HVIRUoRV UHDLV Mi H[HFXWDGRV TXH SRGHP� � � � � � � � � � � �
VHU�~WHLV�QR�SURFHVVR�GH�WRPDGD�GH�GHFLVmR�H�SODQHMDPHQWR�GD�PDQXWHQomR�HYROXomR��

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



$ �&DPDGD GH EDQFR GH GDGRV p XPD EDVH GH GDGRV PDQWLGD SXEOLFDPHQWH QD QXYHP� � � � � � � � � � � � � � �
H FRPSRVWD SHOR UHSRVLWyULR GH VROLFLWDo}HV GH PXGDQoD TXH p RQGH ILFDUmR VDOYDV DV� � � � � � � � � � � � � �
VROLFLWDo}HV�H�R�HVIRUoR�UHVSHFWLYR�D�FDGD�XPD��DVVLP�FRPR�R�XVXiULR�TXH�D�UHDOL]RX��
�

��(;(03/2�'(�862�
�

1HVVD VHomR VHUi DSUHVHQWDGR XPD YLVmR JHUDO GR IXQFLRQDPHQWR GD IHUUDPHQWD� � � � � � � � � � �
SURSRVWD��EHP�FRPR�XP�H[HPSOR�GH�XVR�SDUD�DV�VXDV�SULQFLSDLV�IXQFLRQDOLGDGHV��

2 VRIWZDUH GHYHUi GLVSRQLELOL]DU DV VXDV SULQFLSDLV IXQFLRQDOLGDGHV PHGLDQWH D� � � � � � � � � �
DXWHQWLFDomR GR XVXiULR� &DVR R XVXiULR QmR SRVVXD XP FDGDVWUR QD IHUUDPHQWD� SRGHUi� � � � � � � � � � � � �
UHDOL]DU R FDGDVWUDPHQWR SUHHQFKHQGR GHYLGDPHQWH RV GDGRV UHTXLVLWDGRV� $OpP GLVVR� R� � � � � � � � � � �
XVXiULR WDPEpP SRGHUi HGLWDU LQIRUPDo}HV VREUH R VHX SHUILO GH XVXiULR� FRP D ILQDOLGDGH GH� � � � � � � � � � � � � � �
PDQWr�OR VHPSUH DWXDOL]DGR� $VSHFWRV UHOHYDQWHV SDUD PDQWHU R FDGDVWUR GH XP XVXiULR VmR� � � � � � � � � � � � �
SRU H[HPSOR� �H�PDLO�� VHQKD� RUJDQL]DomR TXH R XVXiULR HVWi YLQFXODGR H GRFXPHQWRV SHVVRDLV� � � � � � � � � � � � �
SDUD TXH R FDGDVWUR QmR VH WRUQH WmR WULYLDO� GHVVD PDQHLUD UHGX]LQGR R HQYLR GH IDOVDV� � � � � � � � � � � � � � � �
PDQXWHQo}HV�FRP�HVWLPDWLYDV�HUU{QHDV��

$ DGLomR GH QRYRV KLVWyULFRV GH PDQXWHQomR VH GDUi D SDUWLU GR SUHHQFKLPHQWR GH� � � � � � � � � � � � � �
DOJXQV FDPSRV� FRQWHQGR FDUDFWHUtVWLFDV SHUWLQHQWHV SDUD D UHDOL]DomR GH XPD HVWLPDWLYD GH� � � � � � � � � � � �
HVIRUoR� $ PHGLGD TXH R VLVWHPD YDL VHQGR DOLPHQWDGR FRP LQIRUPDo}HV GRV KLVWyULFRV GH� � � � � � � � � � � � � �
PDQXWHQomR GH GLYHUVRV XVXiULRV GLIHUHQWHV� R DFHUYR GH UHVXOWDGRV HQFRQWUDGRV QD KRUD GH� � � � � � � � � � � � �
UHDOL]DU XPD HVWLPDWLYD GH PDQXWHQomR VH WRUQD PDLV FRPSOHWR� H SRU FRQVHTXrQFLD� ID] FRP� � � � � � � � � � � � � �
TXH�DV�SUy[LPDV�HVWLPDWLYDV�WHQKDP�PDLV�SUHFLVmR��

2 SURFHVVR GH UHDOL]DomR GH XPD HVWLPDWLYD GH HVIRUoR OHYDUi HP FRQVLGHUDomR� � � � � � � � � � � �
DVSHFWRV VLPLODUHV DRV GH DGLomR GH GDGRV KLVWyULFRV GH PDQXWHQomR� FRP D SULQFLSDO GLIHUHQoD� � � � � � � � � � � � � �
GH QmR FRQWHU R HVIRUoR HP KRUDV� TXH VHUi REWLGR DSyV D HVFROKD GRV SURMHWRV VHOHFLRQDGRV� � � � � � � � � � � � � � � �
SDUD��D�UHDOL]DomR�GD�HVWLPDWLYD��
�
��&216,'(5$d®(6�),1$,6��

�
$ LGHLD GH HFRQRPLD FRODERUDWLYD HVWi FDGD YH] PDLV SUHVHQWH QR FRWLGLDQR� 8WLOL]DU� � � � � � � � � � � � �

HVVD LGHLD SDUD R GHVHQYROYLPHQWR GH IHUUDPHQWDV GH DSRLR D HQJHQKDULD GH VRIWZDUH�� � � � � � � � � � � � �
REVHUYDQGR SULQFLSDOPHQWH DV iUHDV FUtWLFDV� SRGH WUDQVIRUPDU R HQWHQGLPHQWR VREUH D PHVPD�� � � � � � � � � � � �
9HULILFDQGR TXH DOJXPDV RUJDQL]Do}HV Mi XWLOL]DP HVWLPDWLYD GH HVIRUoR EDVHDGD HP GDGRV� � � � � � � � � � � �
KLVWyULFRV FROHWDGRV SRU HODV� WRUQDU HVVHV GDGRV S~EOLFRV H UHDOL]DU D FHQWUDOL]DomR GRV� � � � � � � � � � � � �
PHVPRV� SRGHULD EHQHILFLDU GH PDQHLUD VLVWHPiWLFD GLYHUVDV RUJDQL]Do}HV H LQGLYtGXRV� 3RU� � � � � � � � � � �
HVWH PRWLYR� D IHUUDPHQWD SURSRVWD QR SUHVHQWH WUDEDOKR WHP JUDQGH SRWHQFLDO SDUD DSRLDU R� � � � � � � � � � � � � �
DYDQoR�QD�TXDOLGDGH�H�SUHFLVmR�GH�HVWLPDWLYD�GH�HVIRUoR�HP�HYROXo}HV�GH�VRIWZDUH��

(P FRQWUDSDUWLGD� HVWLPXODU RV XVXiULRV D FRPSDUWLOKDUHP GDGRV SHUWLQHQWHV D VHXV� � � � � � � � � � �
SURMHWRV GH PDQXWHQomR SRGH VHU DOJR GLItFLO� SRLV HQTXDQWR D IHUUDPHQWD QmR IRU� � � � � � � � � � � � �
SRSXODUL]DGD� H[LVWLUmR SRXFRV GDGRV SDUD TXH D PHVPD UHDOL]H XPD HVWLPDWLYD DQiORJD GH� � � � � � � � � � � � �
HVIRUoR� R TXH D WRUQDULD SRXFR DWUDHQWH� DWp TXH IRVVH DOLPHQWDGD FRP XPD TXDQWLGDGH� � � � � � � � � � � � � �
UHOHYDQWH�GH�LQIRUPDo}HV��

3RU ILP� DWUDYpV GDV IXQFLRQDOLGDGHV DSUHVHQWDGDV� GHVHMD�VH TXH R GHVHQYROYLPHQWR GD� � � � � � � � � � �
IHUUDPHQWD SURSRVWD SRVVD DSRLDU HTXLSHV GH GHVHQYROYLPHQWR QR SODQHMDPHQWR GD� � � � � � � � � �
PDQXWHQomR H HYROXomR GH VRIWZDUH� DX[LOLDQGR QR GLPHQVLRQDPHQWR GR HVIRUoR JDVWR SDUD� � � � � � � � � � � �
FDGD�DWLYLGDGH�GH�HYROXomR��XWLOL]DQGR�WpFQLFDV�GH�UDVWUHDELOLGDGH�H�VLPLODULGDGH��

e SRVVtYHO FRQVLGHUDU D SURSRVWD GD IHUUDPHQWD DOJR YLiYHO� TXH SRGHULD DOpP GH� � � � � � � � � � � � �
DX[LOLDU QD HVWLPDWLYD GH HVIRUoR QD HYROXomR GH VRIWZDUH� DSUR[LPDU GHVHQYROYHGRUHV H� � � � � � � � � � � �

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



PDQWHQHGRUHV GH WRGDV DV SDUWHV GR PXQGR SDUD UHVROYHUHP MXQWRV XPD GDV JUDQGHV ODFXQDV� � � � � � � � � � � � � �
GD�HQJHQKDULD�GH�VRIWZDUH��

� �
5()(5Ç1&,$6��

�
$1*(/,6��/HIWHULV��67$0(/26��,RDQQLV��$�VLPXODWLRQ�WRRO�IRU�HIILFLHQW�DQDORJ\�EDVHG�FRVW�
HVWLPDWLRQ�� �(PSLULFDO�VRIWZDUH�HQJLQHHULQJ ���Y�����Q�����S���������������
�
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�
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�
02/2..(1��.MHWLO��-25*(16(1��0DJQH��$�UHYLHZ�RI�VRIWZDUH�VXUYH\V�RQ�VRIWZDUH�HIIRUW�
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,QWHUQDWLRQDO�6\PSRVLXP�RQ ���,(((��������S�����������
�
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6+(33(5'��0DUWLQ��6&+2),(/'��&KULV��.,7&+(1+$0��%DUEDUD��(IIRUW�HVWLPDWLRQ�XVLQJ�
DQDORJ\��,Q�� �3URFHHGLQJV�RI�WKH���WK�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�6RIWZDUH�HQJLQHHULQJ���
,(((�&RPSXWHU�6RFLHW\��������S�����������
�

:$/.(5'(1��)LRQD��-())(5<��5RVV��$Q�HPSLULFDO�VWXG\�RI�DQDORJ\�EDVHG�VRIWZDUH�HIIRUW�
HVWLPDWLRQ�� �(PSLULFDO�VRIWZDUH�HQJLQHHULQJ ���Y�����Q�����S�����������������
�

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������


