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5HVXPR 3DUD D H[SUHVVaDR GH TXDOTXHU SDUDGLJPD GH DSUHQGL]DGR LQGXWLYR VaDR QHFHV�
VuDULDV� QR PurQLPR� OLQJXDJHQV SDUD GHVFUHYHU REMHWRV� RX H[HPSORV� H OLQJXDJHQV SDUD
GHVFUHYHU RV FRQFHLWRV DSUHQGLGRV� (P $SUHQGL]DGR GH 0uDTXLQD ^ $0 ^ LQGXWLYR�
HVVDV OLQJXDJHQV GLYLGHP�VH EDVLFDPHQWH HP GRLV WLSRV GH GHVFULzFaDR� GHVFULzFaDR EDVHDGD
HP DWULEXWRV RX SURSRVLFLRQDO H GHVFULzFaDR UHODFLRQDO� (P SULQFurSLR� TXDOTXHU SUREOHPD
TXH SRVVD VHU UHVROYLGR XWLOL]DQGR $0 SURSRVLFLRQDO WDPEuHP SRGH VHU UHVROYLGR FRP
$0 UHODFLRQDO� 3DUD LVVR� uH QHFHVVuDULR WUDQVIRUPDU RV H[HPSORV QR IRUPDWR DWULEXWR�
YDORU SDUD R IRUPDWR UHODFLRQDO� 1HVWH WUDEDOKR� uH GHVFULWD XPD PHWRGRORJLD SDUD HVVD
WUDQVIRUPDzFaDR� LQLFLDOPHQWH SURSRVWD SRU .DWDULQD 0RULN H 3HWHU %URFNKDXVHQ �0RULN
H %URFNKDXVHQ� ������ $ PHWRGRORJLD IRL LPSOHPHQWDGD DWUDYuHV GH IHUUDPHQWDV FULDGDV
SDUD D FRQYHUVaDR GH GDGRV GH HQWUDGD GRV DOJRULWPRV GH $0 SURSRVLFLRQDO &1� H &���
SDUD RV DOJRULWPRV GH $0 UHODFLRQDO )RLO H 3URJRO�
3DODYUDV &KDYHV� FRQYHUVaDR GH GDGRV� IRUPDWR DWULEXWR�YDORU� DSUHQGL]DGR GH PuDTXLQD
SURSRVLFLRQDO� DSUHQGL]DGR GH PuDTXLQD UHODFLRQDO� &1�� &���� )RLO� 3URJRO
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� 0uHWRGR 0% ^ 0RULN H %URFNKDXVHQ �
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/LVWD GH )LJXUDV
� 8PD YLVaDR JHUDO GR SURFHVVR GH FRQYHUVaDR � � � � � � � � � � � � � � � � � � � � � � � �
� 'H &1� SDUD &��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $UTXLYR &1� YR\DJH�DWW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $UTXLYR &1� YR\DJH�H[V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $UTXLYR &1� YR\DJH�WVW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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� ,QWURGXzFaDR
'HQWUH DV YuDULDV IRUPDV GH DSUHQGL]DGR HVWuD R DSUHQGL]DGR LQGXWLYR� 8P SUREOHPD GH LQGXzFaDR
SRGH VHU IRUPXODGR FRPR XPD WDUHID GH DSUHQGL]DGR GH FRQFHLWRV D SDUWLU GH GDGRV� RX DSUHQGL�
]DGR LQGXWLYR GH FRQFHLWRV� RQGH UHJUDV GH FODVVLnFDzFaDR SDUD XP GHWHUPLQDGR FRQFHLWR GHYHP VHU
LQGX]LGDV D SDUWLU GH LQVWADQFLDV SRVLWLYDV H�RX QHJDWLYDV GR FRQFHLWR�
3DUD D H[SUHVVaDR GH TXDOTXHU SDUDGLJPD GH DSUHQGL]DGR LQGXWLYR VaDR QHFHVVuDULDV� QR PurQLPR�
OLQJXDJHQV SDUD GHVFUHYHU REMHWRV� RX H[HPSORV� DVVLP FRPR OLQJXDJHQV SDUD GHVFUHYHU RV FRQFHLWRV
DSUHQGLGRV� 9uDULRV IRUPDOLVPRV OuRJLFRV WAHP VLGR XWLOL]DGRV HP VLVWHPDV GH DSUHQGL]DGR LQGXWLYR
SDUD D UHSUHVHQWDzFaDR GH H[HPSORV H FRQFHLWRV� (P JHUDO� GLYLGHP�VH HP GRLV WLSRV GH GHVFULzFaDR�
GHVFULzFaDR EDVHDGD HP DWULEXWRV RX SURSRVLFLRQDO H GHVFULzFaDR UHODFLRQDO�
1R SULPHLUR FDVR� DV OLQJXDJHQV GH GHVFULzFaDR GH FRQFHLWRV XWLOL]DGDV SHORV DOJRULWPRV SDUD H[�
SUHVVDU DV KLSuRWHVHV LQGX]LGDV� SRU H[HPSOR uDUYRUHV GH GHFLVaDR H UHJUDV GH SURGXzFaDR� SRGHP VHU
WUDWDGDV FRPR YDULDQWHV GH OLQJXDJHQV EDVHDGDV HP DWULEXWR�YDORU� L�H� OLQJXDJHQV SURSRVLFLRQDLV�
2 IRUPDWR DWULEXWR�YDORU uH R PDLV XWLOL]DGR HP $0 SURSRVLFLRQDO� 2EMHWRV VaDR GHVFULWRV HP
WHUPRV GH DWULEXWRV H YDORUHV GHVVHV DWULEXWRV� DWUDYuHV GH XP YHWRU FRQWHQGR YDORUHV SDUD RV
DWULEXWRV GH XP GHWHUPLQDGR H[HPSOR� 9DQWDJHQV GHVVD UHSUHVHQWDzFaDR VaDR D VXD VLPSOLFLGDGH H
HnFLAHQFLD EHP FRPR XPD JUDQGH TXDQWLGDGH GH WuHFQLFDV GHVHQYROYLGDV SDUD OLGDU FRP UXurGRV QRV
GDGRV�
1R HQWDQWR� R DSUHQGL]DGR EDVHDGR HP DWULEXWR�YDORU uH OLPLWDGR D GHVFULzFaRHV QaDR�UHODFLRQDLV QR
VHQWLGR GH TXH DV GHVFULzFaRHV DSUHQGLGDV QaDR HVSHFLnFDP UHODzFaRHV HQWUH DV SDUWHV GRV REMHWRV� &RP
LVVR� D LQFOXVaDR GH FRQKHFLPHQWR SUuHYLR GR GRPurQLR uH OLPLWDGD H D SUuRSULD UHSUHVHQWDzFaDR VH WRUQD
LQDSURSULDGD SDUD GRPurQLRV QRV TXDLV H[LVWHP UHODzFaRHV LQWUurQVHFDV�
8PD DERUGDJHP UHODWLYDPHQWH UHFHQWH GH $0 LQGXWLYR� FKDPDGD 3URJUDPDzFaDR /uRJLFD ,QGXWLYD ^
3/,� EXVFD FRQWRUQDU DOJXPDV GDV OLPLWDzFaRHV GDV DERUGDJHQV DQWHULRUHV GH $0 DWUDYuHV GR XVR
GH WHRULD GR GRPurQLR �RX FRQKHFLPHQWR SUuHYLR� HVWUXWXUDGD H XPD OLQJXDJHP GH GHVFULzFaDR GH
H[HPSORV H FRQFHLWRV EDVHDGD HP OuRJLFD GH SULPHLUD RUGHP� $ DGRzFaDR SRU VLVWHPDV GH DSUHQGL]DGR
GH OLQJXDJHQV OuRJLFDV GH SULPHLUD RUGHP FRPR OLQJXDJHQV GH UHSUHVHQWDzFaDR� SHUPLWH TXH UHODzFaRHV
H�RX HVWUXWXUDV SRVVDP VHU LQGX]LGDV� ,VWR ID] FRP TXH R HVSDzFR GRV FRQFHLWRV SDVVurYHLV GH VHUHP
DSUHQGLGRV VHMD DXPHQWDGR�
(P SULQFurSLR� TXDOTXHU SUREOHPD TXH SRVVD VHU UHVROYLGR XWLOL]DQGR $0 SURSRVLFLRQDO WDPEuHP
SRGH VHU UHVROYLGR FRP $0 UHODFLRQDO� 3DUD WDQWR� FDGD H[HPSOR QR IRUPDWR DWULEXWR�YDORU
SRGH VHU UHSUHVHQWDGR XWLOL]DQGR SUHGLFDGR�V� FXMRV DUJXPHQWRV VaDR RV YDORUHV GRV DWULEXWRV SDUD
DTXHOH H[HPSOR� $VVLP� XP SULPHLUR SDVVR QD FRQYHUVaDR GR IRUPDWR DWULEXWR�YDORU SDUD R IRUPDWR
UHODFLRQDO VHULD WUDQVIRUPDU RV H[HPSORV HP IDWRV XWLOL]DQGR D QRWDzFaDR UHODFLRQDO� 1R HQWDQWR�
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LVVR WDPEuHP IRUzFD R VLVWHPD D FRQVLGHUDU WRGRV RV DWULEXWRV TXH HVWaDR FRQWLGRV QRV SUHGLFDGRV�
HPERUD SRGH VHU TXH QHP WRGRV VHMDP QHFHVVuDULRV�
(P DSUHQGL]DGR UHODFLRQDO� uH VLPSOHV IRUQHFHU DRV VLVWHPDV FRQKHFLPHQWR GH IXQGR VREUH XP
GRPurQLR GH DSOLFDzFaDR SDUD IRUPDU D KLSuRWHVH VREUH R FRQFHLWR GHVHMDGR� 8PD IRUPD GH ID]HU
LVVR uH QXPHUDU RV H[HPSORV� H DSUHVHQWDU RV YDORUHV GRV DWULEXWRV FRPR VHQGR R FRQKHFLPHQWR
GH IXQGR VREUH R H[HPSOR� 2X VHMD� FDGD DWULEXWR SRGH VH UHODFLRQDU FRP R H[HPSOR DWUDYuHV GH
XP SUHGLFDGR uXQLFR SDUD HVVH DWULEXWR� &RP LVVR� R VLVWHPD SRGH FRQVLGHUDU VRPHQWH DTXHOHV
SUHGLFDGRV TXH VaDR VLJQLnFDWLYRV SDUD D GHnQLzFaDR GR FRQFHLWR D VHU LQGX]LGR� (VVD PHWRGRORJLD
SDUD WUDQVIRUPDU H[HPSORV QR IRUPDWR DWULEXWR�YDORU SDUD R IRUPDWR UHODFLRQDO IRL LQLFLDOPHQWH
SURSRVWD SRU .DWDULQD 0RULN H 3HWHU %URFNKDXVHQ �0RULN H %URFNKDXVHQ� ������ 1HVWH WUDEDOKR�
uH GHVFULWD HP GHWDOKHV XPD LPSOHPHQWDzFaDR GHVVD PHWRGRORJLD D TXDO GHQRPLQDPRV GH ?PuHWRGR
0%�� EHP FRPR D GHVFULzFaDR GD LPSOHPHQWDzFaDR GH RXWUDV IHUUDPHQWDV FULDGDV SDUD UHDOL]DU D FRQ�
YHUVaDR GH YuDULRV IRUPDWRV GH GDGRV XWLOL]DGRV SRU DOJXQV DOJRULWPRV GH DSUHQGL]DGR SURSRVLFLRQDO
H UHODFLRQDO FRPXPHQWH XWLOL]DGRV SHOD FRPXQLGDGH GH $0� $V LPSOHPHQWDzFaRHV IRUDP UHDOL]DGDV
QD OLQJXDJHP 3(5/ �6FKZDUW] H &KULVWLDQVHQ� ������
2 UHODWuRULR HVWuD RUJDQL]DGR GD VHJXLQWH IRUPD� 3ULPHLUDPHQWH� uH GHVFULWR R IRUPDWR DWULEXWR�YDORU
�RX SURSRVLFLRQDO� _ 6HzFaDR �� (P VHJXLGD GLVFXWH�VH XPD PDQHLUD GH WUDQVIRUPDU HVVH IRUPDWR
SDUD XPD UHSUHVHQWDzFaDR DSURSULDGD SDUD R DSUHQGL]DGR UHODFLRQDO� DWUDYuHV GR FKDPDGR ?PuHWRGR
0%� _ 6HzFaDR �� u( IHLWD WDPEuHP XPD EUHYH GHVFULzFaDR GRV GRLV VLVWHPDV GH 3URJUDPDzFaDR /uRJLFD
,QGXWLYD� )RLO �4XLQODQ� ����� H 3URJRO �0XJJOHWRQ� ������ SDUD RV TXDLV IRL GHVHQYROYLGD D
FRQYHUVaDR _ 6HzFaDR �� $ SDUWLU GH UHSUHVHQWDzFaRHV XWLOL]DGDV SRU &1� �&ODUN H %RVZHOO� ����� H &���
�4XLQODQ� ������ GRLV GRV VLVWHPDV GH DSUHQGL]DGR SURSRVLFLRQDO PDLV FRQKHFLGRV� VaDR REWLGDV UH�
SUHVHQWDzFaRHV SDUD RV GRLV VLVWHPDV GH 3/, )RLO H 3URJRO� 'XDV UHSUHVHQWDzFaRHV VaDR FRQVLGHUDGDV�
R IRUPDWR DWULEXWR�YDORU UHSUHVHQWDGR QD QRWDzFaDR UHODFLRQDO� EHP FRPR D UHSUHVHQWDzFaDR REWLGD
SHOR ?PuHWRGR 0%�� DV TXDLV VaDR SURFHVVDGDV WDQWR SRU )RLO TXDQWR SRU 3URJRO� 3DUD REWAH�ODV�
XP SURFHVVR GH FRQYHUVaDR IRL GHVHQYROYLGR� H IHUUDPHQWDV IRUDP FULDGDV SDUD LPSOHPHQWDU HVVH
SURFHVVR _ 6HzFaDR �� )LQDOPHQWH� QD 6HzFaDR � VaDR DSUHVHQWDGDV DV FRQFOXVaRHV�

� )RUPDWR $WULEXWR�9DORU
(P DSUHQGL]DGR GH PuDTXLQD SURSRVLFLRQDO� XP FRQMXQWR GH H[HPSORV GH WUHLQDPHQWR uH DSUHVHQWD�
GR DR VLVWHPD GH LQGXzFaDR� &DGD H[HPSOR� RX LQVWADQFLD� uH GHVFULWR SRU XP YHWRU FRQWHQGR YDORUHV
GH DWULEXWRV H XP UuRWXOR TXH DWULEXL XPD FODVVH DR H[HPSOR� $ 7DEHOD � PRVWUD R IRUPDWR JHUDO
GH XP FRQMXQWR GH GDGRV FRP Q LQVWADQFLDV H P DWULEXWRV� 1HVVD WDEHOD XPD OLQKD L UHIHUH�VH DR
L�uHVLPR H[HPSOR RX LQVWADQFLD �L  �� �� � � � � Q� H DV HQWUDGDV GH FROXQD [L�M UHIHUHP�VH DR YDORU GR
M�uHVLPR DWULEXWR ;M �M  �� �� � � � �P� GD LQVWADQFLD L�
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7DEHOD �� )RUPDWR $WULEXWR�9DORU �RX 3ODQLOKD� SDUD 'DGRV

3RGH VHU REVHUYDGR TXH LQVWADQFLDV VaDR WXSODV �[L��� [L��� � � � � [L�P� \L�  �[L� \L� WDPEuHP GHQRPL�
QDGDV �;� FODVVH�;�� RX �;� < � RQGH R uXOWLPR DWULEXWR� < � uH R TXH VH GHVHMD SUHGL]HU GDGRV RV
RXWURV DWULEXWRV ; L�H�� <  I�;��
(VVH IRUPDWR uH EDVWDQWH XWLOL]DGR SRU VLVWHPDV GH DSUHQGL]DGR SURSRVLFLRQDO �%DUDQDXVNDV H 0R�
QDUG� ����E�� $ VHJXLU uH GHVFULWR XP PuHWRGR SDUD FRQYHUWHU HVVH IRUPDWR SDUD XPD UHSUHVHQWDzFaDR
PDLV SUuR[LPD GD XWLOL]DGD SRU VLVWHPDV GH 3URJUDPDzFaDR /uRJLFD ,QGXWLYD�

� 0uHWRGR 0% ^ 0RULN H %URFNKDXVHQ
(P SULQFurSLR� WRGR SUREOHPD TXH SRVVD VHU UHVROYLGR FRP XP VLVWHPD GH DSUHQGL]DGR SURSRVLFLRQDO
SRGH VHU UHVROYLGR WDPEuHP FRP XP VLVWHPD GH 3/, �&DPHURQ�-RQHV H 4XLQODQ� ������ 3DUD LVVR�
H[HPSORV HP IRUPDWR DWULEXWR�YDORU SRGHP VHU FRQVLGHUDGRV FRPR IDWRV UHODFLRQDGRV D XP uXQLFR
SUHGLFDGR H[HPSOR�Q� (VVH SUHGLFDGR VH WRUQD HQWaDR R FRQFHLWR SURFXUDGR H ID] SDUWH GD FDEHzFD
GH FOuDXVXODV LQGX]LGDV SRU XP VLVWHPD GH DSUHQGL]DGR GH PuDTXLQD UHODFLRQDO�

�LG D� D� c c c DP FODVVH
� [��� [��� c c c [��P �
� [��� [��� c c c [��P b

��� c c c c c c c c c c c c c c c

L [L�� [L�� c c c [L�P �
��� c c c c c c c c c c c c c c c

Q [Q�� [Q�� c c c [Q�P b

7DEHOD �� )RUPDWR $WULEXWR�9DORU SDUD ([HPSORV H &RQWUD�H[HPSORV GH XP &RQFHLWR

3RU H[HPSOR� FRQVLGHUDQGR RV H[HPSORV GD 7DEHOD �� VHPHOKDQWH tD 7DEHOD �� SDUD H[HPSORV �FODVVH
�� H FRQWUD�H[HPSORV �FODVVH b� GH XP FRQFHLWR� R SUHGLFDGR H[HPSOR�Q VHULD UHSUHVHQWDGR GD
VHJXLQWH IRUPD�
H[HPSOR�[���� [���� � � � � [��P�����
H[HPSOR�[L��� [L��� � � � � [L�P��
SDUD RV H[HPSORV SRVLWLYRV H

�



H[HPSOR�[���� [���� � � � � [��P�����
H[HPSOR�[Q��� [Q��� � � � � [Q�P��
SDUD RV H[HPSORV QHJDWLYRV�
&OuDXVXODV REWLGDV XWLOL]DQGR HVVH SUHGLFDGR FRPR FDEHzFD SURYDYHOPHQWH FRQWHUaDR YDULuDYHLV XQLYHU�
VDOPHQWH TXDQWLnFDGDV� SRLV DOJXQV DWULEXWRV SRGHP DVVXPLU TXDOTXHU YDORU VHP DIHWDU D KLSuRWHVH
VHQGR LQGX]LGD SDUD R FRQFHLWR SURFXUDGR� 2X VHMD� R YDORU GHVVHV DWULEXWRV SRGH QaDR LQoXLU QD
GHVFULzFaDR GR FRQFHLWR� 4XDQGR HVVDV YDULuDYHLV QaDR HVWaDR UHVWULQJLGDV SHOR FRUSR GD FOuDXVXOD� HVWD
VH WRUQD PXLWR JHUDO� 0DSHDQGR FDGD DWULEXWR GD UHODzFaDR D XP SUHGLFDGR VHSDUDGR� DXPHQWD�VH R
QuXPHUR GH SUHGLFDGRV H� DR PHVPR WHPSR� HYLWD�VH D LQFOXVaDR GH YDULuDYHLV XQLYHUVDOPHQWH TXDQWL�
nFDGDV H LUUHVWULWDV �0RULN H %URFNKDXVHQ� ������ 2X VHMD� R FRQKHFLPHQWR GH IXQGR uH HQULTXHFLGR
DR PHVPR WHPSR HP TXH VH HOLPLQD XPD SDUWH GR HVSDzFR GH KLSuRWHVHV D VHU SHVTXLVDGR� &RP
LVVR� REWuHP�VH XPD UHSUHVHQWDzFaDR GLUHWD GH XP H[HPSOR HP IRUPDWR DWULEXWR�YDORU� DWUDYuHV GH
XPD UHSUHVHQWDzFaDR UHODFLRQDO SDUD RV YDORUHV GRV DWULEXWRV GH XP H[HPSOR� H DLQGD GH XPD IRUPD
TXH SRGH HYLWDU YDULuDYHLV XQLYHUVDOPHQWH TXDQWLnFDGDV�
1D VXD IRUPD PDLV VLPSOHV� H XWLOL]DQGR R QRPH GRV DWULEXWRV FRPR RV QRPHV GDV UHODzFaRHV UHV�
SHFWLYDV� RV H[HPSORV QD 7DEHOD � SRGHULDP VHU UHSUHVHQWDGRV GD VHJXLQWH IRUPD�
H[���� D���� [����� D���� [����� � � � DP��� [��P��
H[���� D���� [����� D���� [����� � � � DP��� [��P�����
H[�L�� D��L� [L���� D��L� [L���� � � � DP�L� [L�P�����
H[�Q�� D��Q� [Q���� D��Q� [Q���� � � � DP�Q� [Q�P��
RQGH H[���� � � � � H[�L�� VaDR H[HPSORV SRVLWLYRV H H[���� � � � � H[�Q�� VaDR H[HPSORV QHJDWLYRV� 2
FRQKHFLPHQWR UHSUHVHQWDGR DWUDYuHV GRV SUHGLFDGRV D���� D���� � � � � DP��� WRUQD�VH VLPSOHVPHQWH
R FRQKHFLPHQWR GH IXQGR�
7HQGR HP YLVWD HVVDV GXDV UHSUHVHQWDzFaRHV� XPD EDVHDGD QR IRUPDWR SURSRVLFLRQDO �DWULEXWR�
YDORU� H RXWUD UHODFLRQDO� uH SRVVurYHO LPDJLQDU XP SURFHVVR GH FRQYHUVaDR GH GDGRV SDUD DV GXDV
IRUPDV� 1HVWH WUDEDOKR FRQVLGHUDPRV HVVH SURFHVVR HVSHFLnFDPHQWH YROWDGR SDUD GRLV VLVWHPDV
GH DSUHQGL]DGR SURSRVLFLRQDO H GRLV VLVWHPDV GH 3URJUDPDzFaDR /uRJLFD ,QGXWLYD� 2V GRLV VLVWHPDV
GH DSUHQGL]DGR SURSRVLFLRQDO FRQVLGHUDGRV� &1� H &���� LQGX]HP UHJUDV GH GHFLVaDR H uDUYRUHV
GH GHFLVaDR� UHVSHFWLYDPHQWH� 0DLRUHV GHWDOKHV VREUH HVVHV GRLV VLVWHPDV SRGHP VHU HQFRQWUDGRV
HP �%DUDQDXVNDV H 0RQDUG� ����D�� 2V GRLV VLVWHPDV GH 3/,� )RLO H 3URJRO� VaDR EUHYHPHQWH
GHVFULWRV QD VHzFaDR VHJXLQWH�

�



� 6LVWHPDV GH 3/, &RQWHPSODGRV
2V VLVWHPDV GH 3/, FRQWHPSODGRV QHVWH WUDEDOKR� )RLO H 3URJRO� SRVVXHP DOJXPDV FDUDF�
WHUurVWLFDV HP FRPXP� FRPR R IDWR GH ID]HUHP XPD EXVFD ?WRS�GRZQ� H LQGX]LUHP UHJUDV RX
FOuDXVXODV GHVFULWDV HP OuRJLFD GH SULPHLUD RUGHP� 'LIHUHP SULQFLSDOPHQWH TXDQWR tD IRUPD GH LQ�
FOXVaDR GH FRQKHFLPHQWR SUuHYLR GR GRPurQLR� $PERV VLVWHPDV WAHP VLGR DSOLFDGRV FRP VXFHVVR HP
GLYHUVRV GRPurQLRV GH DSOLFDzFaDR� 6HJXH XPD EUHYH GHVFULzFaDR GH FDGD XP GHVVHV VLVWHPDV�

��� )RLO
u( XP VLVWHPD TXH OAH HVSHFLnFDzFaRHV H[WHQVLRQDLV GH XP FRQMXQWR GH UHODzFaRHV H SURGX] KLSuRWHVHV
FRPSRVWDV GH FOuDXVXODV GH +RUQ SDUD XPD RX PDLV GHODV �4XLQODQ� ������ 2 VLVWHPD DSUHQGH
XP SUHGLFDGR SRU YH]� GH XPD IRUPD QaDR�LQWHUDWLYD H QaDR�LQFUHPHQWDO� ID]HQGR XPD EXVFD ?WRS�
GRZQ�� L�H� GR JHUDO SDUD R HVSHFurnFR� QR HVSDzFR GH KLSuRWHVHV� 6HX FRQKHFLPHQWR SUuHYLR GHYH VHU
VHPSUH QD IRUPD GH OLVWDV GH IDWRV�
)RLO DSURYHLWD DOJXPDV LGuHLDV GR SDUDGLJPD GH DSUHQGL]DGR EDVHDGR HP DWULEXWR�YDORU� XWLOL]DQGR
XP PuHWRGR GH FREHUWXUD VHPHOKDQWH DR GH $4 �0LFKDOVNL� ����� H XPD KHXUurVWLFD EDVHDGD HP
LQIRUPDzFaDR VHPHOKDQWH DR GH ,'� �4XLQODQ� ������ $OuHP GLVVR� KHUGD D LGuHLD GH EXVFD ?WRS�
GRZQ� HP JUDIRV GH UHnQDPHQWR GR 0,6 �6KDSLUR� ������ 6HX FULWuHULR GH DFHLWDzFaDR EDVHLD�VH
HP JDQKR GH LQIRUPDzFaDR H 0'/ �0LQLPXP 'HVFULSWLRQ /HQJWK�� SURFXUDQGR HQFRQWUDU FOuDXVXODV
FRP FRPSULPHQWR PurQLPR GH GHVFULzFaDR� TXH SRVVDP VXEVWLWXLU RV H[HPSORV VHQGR FRQVLGHUDGRV�

��� 3URJRO
3URJRO DSUHQGH PuXOWLSORV SUHGLFDGRV� GH IRUPD QaDR�LQWHUDWLYD� XWLOL]DQGR XPD HVWUDWuHJLD GH
EXVFD PLVWD� 8PD IDFLOLGDGH LPSRUWDQWH� QaDR GLVSRQurYHO HP )RLO� uH TXH HOH WDPEuHP SHUPLWH
D LQFOXVaDR GH FRQKHFLPHQWR SUuHYLR GHVFULWR GH IRUPD LQWHQVLRQDO� ,QLFLDOPHQWH 3URJRO SURFXUD
XPD KLSuRWHVH PHQRV JHUDO SDUD VHUYLU GH OLPLWH LQIHULRU GR UHWLFXODGR GH KLSuRWHVHV H ID] XPD EXVFD
GR JHUDO DR HVSHFurnFR� RX VHMD ?WRS�GRZQ�� DWUDYuHV GH XP JUDIR GH UHnQDPHQWR GDV FOuDXVXODV
�0XJJOHWRQ� ������ 3URJRO WDPEuHP SRGH VHU XVDGR SDUD DSUHQGHU VRPHQWH FRP H[HPSORV
SRVLWLYRV� 6HX FULWuHULR GH DFHLWDzFaDR VH EDVHLD QD FRPSUHVVaDR GRV H[HPSORV REWLGD SRU FDGD FOuDXVXOD�

� )HUUDPHQWDV SDUD R 3URFHVVR GH &RQYHUVaDR
$ )LJXUD � LOXVWUD R SURFHVVR� SRU QuRV LPSOHPHQWDGR� GH FRQYHUVaDR GRV GDGRV XWLOL]DGRV SHORV
VLVWHPDV GH DSUHQGL]DGR &1�� &���� )RLO H 3URJRO�

�



&1�BWRB&��

)RLO�3URJRO

)RLO�3URJRO0%

)RLO�)RLOO0%

3 arquivos

3 arquivos

um arquivo

3 arquivos

2 arquivos

um arquivo

&��BWRB)RLO

)LJXUD �� 8PD YLVaDR JHUDO GR SURFHVVR GH FRQYHUVaDR

,QLFLDOPHQWH RV GDGRV HQFRQWUDP�VH HP WUAHV DUTXLYRV QD VLQWD[H UHTXHULGD SRU &1�� $ IHUUDPHQWD
GHQRPLQDGD FQ� WR F�� uH UHVSRQVuDYHO SHOD WUDQVIRUPDzFaDR GHVVHV GDGRV SDUD D VLQWD[H GH &����
FRORFDQGR�RV HP RXWURV WUAHV DUTXLYRV� (P VHJXLGD� D IHUUDPHQWD F�� WR IRLO WUDQVIRUPD HVVHV GDGRV
SDUD D VLQWD[H TXH )RLO DGPLWH� JHUDQGR XP uXQLFR DUTXLYR GH GDGRV� 2 FRQWHuXGR GHVVH DUTXLYR
SRGH VHU WUDQVIRUPDGR SDUD D VLQWD[H XWLOL]DGD SRU 3URJRO� DWUDYuHV GD IHUUDPHQWD IRLO�SURJRO�
3RGH DLQGD VHU WUDQVIRUPDGR SDUD XPD VLQWD[H GH HQWUDGD YROWDGD SDUD DSUHQGL]DGR UHODFLRQDO
DWUDYuHV GR ?PuHWRGR 0%�� $ IHUUDPHQWD IRLO�SURJROPE uH UHVSRQVuDYHO SHOD WUDQVIRUPDzFaDR SDUD D
VLQWD[H GH 3URJRO� HQTXDQWR IRLO�IRLOPE UHDOL]D D WUDQVIRUPDzFaDR SDUD D VLQWD[H GH )RLO� $ VHJXLU
VHUaDR GHVFULWDV FDGD XPD GHVVDV WUDQVIRUPDzFaRHV�
$ nP GH H[HPSOLnFDU PHOKRU R SURFHVVR GH FRQYHUVaDR H DV IHUUDPHQWDV LPSOHPHQWDGDV� VHUuD
XWLOL]DGR XP VXE�FRQMXQWR GH XP FRQMXQWR GH GDGRV RULJLQDOPHQWH SURSRVWR SRU 4XLQODQ �4XLQODQ�
������ FRQWHQGR PHGLGDV GH FRQGLzFaRHV FOLPuDWLFDV SDUD XP SHUurRGR GH �� GLDV�
&DGD LQVWADQFLD �7DEHOD �� uH FRPSRVWD GRV VHJXLQWHV DWULEXWRV�

q RXWORRN� DVVXPH XP GRV YDORUHV GLVFUHWRV ?VXQQ\�� ?RYHUFDVW� RX ?UDLQ�� SDUD RV FDVRV GD
SUHYLVaDR GR WHPSR VHU HQVRODUDGR� QXEODGR RX FKXYRVR� UHVSHFWLYDPHQWH�

q WHPSHUDWXUH� XP YDORU QXPuHULFR LQGLFDQGR D WHPSHUDWXUD HP JUDXV &HOVLXV�
q KXPLGLW\� XP YDORU QXPuHULFR TXH LQGLFD D SRUFHQWDJHP GH XPLGDGH QR DU�
q ZLQG\� DVVXPH XP GRV YDORUHV GLVFUHWRV ?\HV� RX ?QR�� LQGLFDQGR VH HVWuD YHQWDQGR RX QaDR
QR GLD HP TXHVWaDR�

�



1R� GD ,QVW� RXWORRN 7HPSHUDWXUH +XPLGLW\ :LQG\ 7UDYHO"
7� VXQQ\ �� �� \HV JR
7� VXQQ\ �� �� \HV GRQW JR
7� VXQQ\ �� �� QR JR
7� VXQQ\ �� �� QR GRQW JR
7� VXQQ\ �� �� QR GRQW JR
7� RYHUFDVW �� �� \HV JR
7� RYHUFDVW �� �� QR JR
7� RYHUFDVW �� �� \HV GRQW JR
7� RYHUFDVW �� �� QR JR
7�� RYHUFDVW �� �� \HV JR
7�� UDLQ �� �� QR JR
7�� UDLQ �� �� \HV GRQW JR
7�� UDLQ �� �� \HV GRQW JR
7�� UDLQ �� �� QR JR
7�� UDLQ �� �� QR JR

7DEHOD �� &RQGLzFaRHV &OLPuDWLFDV SDUD XPD 9LDJHP

&DGD GLD �RX LQVWADQFLD� uH URWXODGR FRPR ?JR� VH R WHPSR HVWLYHU ERP SDUD VH ID]HU XPD YLDJHP
tD ID]HQGD� RX ?GRQW JR�� VH R WHPSR QaDR HVWLYHU ERP ^ FROXQD ?7UDYHO"� QD 7DEHOD ��

��� 'H &1� SDUD &���
2 SURFHVVR GH FRQYHUVaDR FRPHzFD SHOD WUDQVIRUPDzFaDR GRV DUTXLYRV XWLOL]DGRV SRU &1� SDUD RV
DUTXLYRV QD VLQWD[H XWLOL]DGD SRU &���� 2 XWLOLWuDULR TXH UHDOL]D HVVH SDVVR LQLFLDO uH FKDPDGR
FQ� WR F�� �)LJXUD ���

.att

.tst

.exs

.names

.test

.data

&1�BWRB&��

A
r
q
u
i
v
o
s

d
e

CN2

A
r
q
u
i
v
o
s

p
a
r
a

C4.5
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$ HQWUDGD SDUD FQ� WR F�� FRQVLVWH GRV WUAHV DUTXLYRV SDGUaDR XWLOL]DGRV SRU &1�� FXMR FRQWHuXGR uH
GHVFULWR D VHJXLU�

�� YR\DJH�DWW �)LJXUD �� FRQWHQGR RV QRPHV GDV FODVVHV SRVLWLYD �JR� H QHJDWLYD �GRQWBJR�
H GRV DWULEXWRV TXH FRPSaRHP RV H[HPSORV� HQXPHUDQGR VHXV SRVVurYHLV YDORUHV TXDQGR RV
DWULEXWRV VaDR GLVFUHWRV� 6XD SULPHLUD OLQKD GHYH VHU 

 $775,%87( ),/( 

�

�� YR\DJH�H[V �)LJXUD �� FRQWHQGR RV H[HPSORV GH WUHLQDPHQWR XWLOL]DGRV SRU &1� SDUD
LQGX]LU D KLSuRWHVH� 6XD SULPHLUD OLQKD GHYH VHU 

 (;$03/( ),/( 

�

�� YR\DJH�WVW �)LJXUD �� FRQWHQGR RV H[HPSORV GH WHVWH SDUD DYDOLDU D SUHFLVaDR GD KLSuRWHVH
LQGX]LGD� 6XD SULPHLUD OLQKD WDPEuHP GHYH VHU 

 (;$03/( ),/( 

�

u( LPSRUWDQWH OHPEUDU TXH R VurPEROR GH FRPHQWuDULR HP &1� uH R VurPEROR �� $VVLP� QR DUTXLYR
H[HPSOR YR\DJH�DWW KuD GXDV OLQKDV GH FRPHQWuDULR TXH LQGLFDP D SRVLzFaDR GDV LQIRUPDzFaRHV VREUH
DWULEXWRV H VREUH DV FODVVHV�


 $775,%87( ),/( 


� )HDWXUHV
RXWORRN� VXQQ\ RYHUFDVW UDLQ�
WHPSHUDWXUH� �,17�
KXPLGLW\� �)/2$7�
ZLQG\� \HV QR�

� &ODVVHV
FODVV� JR GRQWBJR�

)LJXUD �� $UTXLYR &1� YR\DJH�DWW



 (;$03/( ),/( 


VXQQ\ �� �� \HV JR
VXQQ\ �� �� QR GRQWBJR
VXQQ\ �� �� QR GRQWBJR
RYHUFDVW �� �� \HV JR
RYHUFDVW �� �� QR JR
RYHUFDVW �� �� QR JR
UDLQ �� �� QR JR
UDLQ �� �� \HV GRQWBJR
UDLQ �� �� \HV GRQWBJR
UDLQ �� �� QR JR

)LJXUD �� $UTXLYR &1� YR\DJH�H[V

$SuRV D H[HFXzFaDR GH FQ� WR F��� FDGD XP GHVVHV DUTXLYRV uH WUDQVIRUPDGR� UHVSHFWLYDPHQWH� SDUD
RV WUAHV DUTXLYRV SDGUaDR GH HQWUDGD XWLOL]DGRV SRU &����

�





 (;$03/( ),/( 


VXQQ\ �� �� \HV GRQWBJR
VXQQ\ �� �� QR JR
RYHUFDVW �� �� \HV JR
RYHUFDVW �� �� \HV GRQWBJR
UDLQ �� �� QR JR

)LJXUD �� $UTXLYR &1� YR\DJH�WVW

�� YR\DJH�QDPHV �)LJXUD �� FRQWHQGR DV GHVFULzFaRHV GRV WLSRV GH GDGRV GRV DWULEXWRV H GDV
FODVVHV SRVLWLYD �JR� H QHJDWLYD �GRQWBJR��

�� YR\DJH�GDWD �)LJXUD �� FRQWHQGR RV H[HPSORV GH WUHLQDPHQWR�
�� YR\DJH�WHVW �)LJXUD �� FRQWHQGR RV H[HPSORV GH WHVWH�

'HYH VHU REVHUYDGR TXH RV WLSRV GH GDGRV QXPuHULFRV HP &1�� �,17� H �)/2$7�� VaDR UHSUHVHQWDGRV
SRU XP uXQLFR WLSR GH GDGRV� FRQWLQXRXV� QR DUTXLYR GH GHVFULzFaDR GH DWULEXWRV GR &���� 2 VurPEROR
GH FRPHQWuDULR� UHSUHVHQWDGR SHOR VurPEROR � QD VLQWD[H GR &1�� uH HTXLYDOHQWH DR VurPEROR _ QR
&���� 7XGR R TXH HVWLYHU HVFULWR D SDUWLU GHVVH VurPEROR DWuH R nQDO GH XPD OLQKD uH UHPRYLGR QR
SURFHVVR GH FRQYHUVaDR UHDOL]DGR SHOD IHUUDPHQWD FQ� WR F���
JR� GRQWBJR�

RXWORRN� VXQQ\� RYHUFDVW� UDLQ�
WHPSHUDWXUH� FRQWLQXRXV�
KXPLGLW\� FRQWLQXRXV�
ZLQG\� \HV� QR�

)LJXUD �� $UTXLYR &��� YR\DJH�QDPHV

VXQQ\� ������\HV�JR
VXQQ\� ������QR� GRQWBJR
VXQQ\� ������QR� GRQWBJR
RYHUFDVW�������\HV�JR
RYHUFDVW�������QR� JR
RYHUFDVW�������QR� JR
UDLQ� ������QR� JR
UDLQ� ������\HV�GRQWBJR
UDLQ� ������\HV�GRQWBJR
UDLQ� ������QR� JR

)LJXUD �� $UTXLYR &��� YR\DJH�GDWD

�



VXQQ\� ������\HV�GRQWBJR
VXQQ\� ������QR� JR
RYHUFDVW�������\HV�JR
RYHUFDVW�������\HV�GRQWBJR
UDLQ� ������QR� JR

)LJXUD �� $UTXLYR &��� YR\DJH�WHVW

��� 'H &��� SDUD )RLO ?3URSRVLFLRQDO�

2 SURFHVVR GH FRQYHUVaDR GRV GDGRV QD VLQWD[H GH &��� SDUD D GH )RLO� FRP RV GDGRV HP XP
IRUPDWR SRU QuRV GHQRPLQDGR ?SURSRVLFLRQDO�� uH UHDOL]DGR SHOR XWLOLWuDULR F�� WR IRLO �)LJXUD ���
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[treinamento -
positivos]

&��BWRB)RLO

)LJXUD �� 'H &��� SDUD )RLO ?3URSRVLFLRQDO�
(VVH XWLOLWuDULR IRL LPSOHPHQWDGR SRU 4XLQODQ H &DPHURQ�-RQHV �DXWRUHV GH )RLO� H DFRPSDQKD D
GLVWULEXLzFaDR GD YHUVaDR ��� GH )RLO� $QWHV GH HIHWXDU D FRQYHUVaDR GRV WUAHV DUTXLYRV QD VLQWD[H GH
&���� DOJXPDV LQIRUPDzFaRHV� GHVFULWDV D VHJXLU� GHYHP VHU DFUHVFHQWDGDV PDQXDOPHQWH DR DUTXLYR
YR\DJH�QDPHV� &DGD OLQKD FRQWHQGR LQIRUPDzFaDR VREUH XP DWULEXWR GHYH LQGLFDU R QRPH GR
WLSR GH GDGR XWLOL]DGR SHOR DWULEXWR� ,VWR GHYH VHU DFUHVFHQWDGR SHOR XVXuDULR� FRPR VH IRVVH XP
FRPHQWuDULR HP &���� GD VHJXLQWH IRUPD�

�LQIRUPDzFaDR GR DWULEXWR HP &���� _ W\SH� QRPHBWLSR

RQGH QRPHBWLSR uH R QRPH GR WLSR GHVVH DWULEXWR� 8P QRPH GLVWLQWR GHYH VHU GDGR D FDGD WLSR
GH GDGRV GLVWLQWR� SRLV VHUuD SUHn[DGR D FDGD YDORU SRVVurYHO GR WLSR SHOR XWLOLWuDULR LPSOHPHQWDGR
SRU 4XLQODQ H &DPHURQ�-RQHV� (VVH QRPH SRGH VHU R SUuRSULR QRPH GR DWULEXWR TXH LUuD ID]HU XVR

��



GR WLSR� RX SRGH VHU XPD DEUHYLDzFaDR� 3DUD R FRQMXQWR GH GDGRV YR\DJH XWLOL]DGR FRPR H[HPSOR�
R DUTXLYR �QDPHV DFUHVFLGR GHVVDV LQIRUPDzFaRHV uH PRVWUDGR QD )LJXUD ��� 'HYH VHU GHVWDFDGR TXH
RV DWULEXWRV WHPSHUDWXUH H KXPLGLW\ IRUDP ?OLJDGRV� SHOR WLSR UHDO� MuD TXH DPERV DWULEXWRV
SRVVXHP R PHVPR WLSR GH GDGRV� 'RLV QRPHV GLIHUHQWHV� R H Z� IRUDP XWLOL]DGRV SDUD RV DWULEXWRV
RXWORRN H ZLQG\� SRLV HOHV DVVXPHP YDORUHV GLIHUHQWHV� 1R FDVR GH DVVXPLUHP RV PHVPRV YDORUHV�
uH FRQYHQLHQWH TXH HVVHV QRPHV VHMDP LGAHQWLFRV� MuD TXH IRUQHFHP XPD LQIRUPDzFaDR LPSRUWDQWH DRV
VLVWHPDV GH 3/,��
JR� GRQWBJR�

RXWORRN� VXQQ\� RYHUFDVW� UDLQ� _ W\SH� R
WHPSHUDWXUH� FRQWLQXRXV� _ W\SH� UHDO
KXPLGLW\� FRQWLQXRXV� _ W\SH� UHDO
ZLQG\� \HV� QR� _ W\SH� Z

)LJXUD ��� $UTXLYR &��� YR\DJH�QDPHV PRGLnFDGR SDUD XVR FRP F�� WR IRLO

&RP HVWDV PRGLnFDzFaRHV� RV WUAHV DUTXLYRV QD VLQWD[H GH &��� SRGHP VHU IRUQHFLGRV FRPR HQWUDGD DR
F�� WR IRLO� $ VDurGD GH F�� WR IRLO uH XP DUTXLYR FXMR QRPH uH R SUuRSULR QRPH GR FRQMXQWR GH GDGRV
FRQFDWHQDGR FRP D H[WHQVaDR �G� L�H� SDUD R H[HPSOR GH YLDJHP R QRPH uH YR\DJH�G �)LJXUD ����
�R� 
RVXQQ\� 
RRYHUFDVW� 
RUDLQ�
UHDO� FRQWLQXRXV�
�Z� 
Z\HV� 
ZQR�

LVBJR�R�UHDO�UHDO�Z�
RVXQQ\�������Z\HV
RRYHUFDVW�������Z\HV
RRYHUFDVW�������ZQR
RRYHUFDVW�������ZQR
RUDLQ�������ZQR
RUDLQ�������ZQR
�
RVXQQ\�������ZQR
RVXQQ\�������ZQR
RUDLQ�������Z\HV
RUDLQ�������Z\HV
�

LVBJR
RVXQQ\�������Z\HV��
RVXQQ\�������ZQR��
RRYHUFDVW�������Z\HV��
RRYHUFDVW�������Z\HV��
RUDLQ�������ZQR��
�

)LJXUD ��� $UTXLYR )RLO ?3URSRVLFLRQDO� YR\DJH�G
1R LQurFLR GHVVH DUTXLYR HQFRQWUDP�VH GHVFULWRV RV WLSRV GH GDGRV TXH FRPSaRHP RV DWULEXWRV GRV

��



H[HPSORV� 3DUD WLSRV GH GDGRV FRP YDORUHV GLVFUHWRV� R VurPEROR � SUHFHGH R QRPH GR WLSR�
&DGD YDORU SRVVurYHO GR WLSR uH HQWaDR OLVWDGR� VHQGR SUHn[DGR SHOR VurPEROR 
� 2 WLSR SUuH�GHnQLGR
FRQWLQXRXV LQGLFD XP WLSR GH GDGRV QXPuHULFR� SRGHQGR DVVXPLU TXDOTXHU YDORU GR FRQMXQWR GRV
QuXPHURV UHDLV� DVVLP FRPR QD VLQWD[H GH &����
2 SUHGLFDGR PHWD ^ LVBJR�R� UHDO� UHDO� Z� QD )LJXUD �� ^ TXH LUuD UHSUHVHQWDU R FRQFHLWR D
VHU DSUHQGLGR uH GHVFULWR HP VHJXLGD� 2 QRPH GR SUHGLFDGR uH FRPSRVWR SHOR QRPH GR FRQFHLWR
SURFXUDGR �QR H[HPSOR FRQVLGHUDGR� JR� DFUHVFHQWDGR GH LVB� $VVLP� QR H[HPSOR R QRPH GR
SUHGLFDGR PHWD uH LVBJR� 1HVVH SUHGLFDGR HQFRQWUD�VH WDPEuHP GHVFULWR R WLSR GH GDGR GH FDGD
XP GRV VHXV DUJXPHQWRV�
'HSRLV GD GHVFULzFaDR GRV WLSRV GH GDGRV H GR SUHGLFDGR PHWD� HQFRQWUDP�VH RV H[HPSORV SRVLWLYRV
GR FRQFHLWR� (VVHV H[HPSORV SRVLWLYRV VaDR VHSDUDGRV GRV H[HPSORV QHJDWLYRV �FRQWUD�H[HPSORV�
SHOR VurPEROR ?�� QXPD uXQLFD OLQKD� 2 VurPEROR ?�� VR]LQKR QXPD uXQLFD OLQKD LQGLFD R nQDO GRV
H[HPSORV GH WUHLQDPHQWR D VHUHP XWLOL]DGRV SDUD LQGX]LU R FRQFHLWR� (P VHJXLGD� HQFRQWUDP�VH
RV H[HPSORV GH WHVWH� &DGD XP GHVVHV H[HPSORV GH WHVWH WHUPLQD FRP D VHTXAHQFLD ?��� RX ?����
LQGLFDQGR VH R H[HPSOR uH SRVLWLYR RX QHJDWLYR� UHVSHFWLYDPHQWH�
)LQDOPHQWH� R DUTXLYR YR\DJH�G JHUDGR SHOR F�� WR IRLO uH R DUTXLYR GH HQWUDGD SDUD DV RXWUDV
WUAHV IHUUDPHQWDV SRU QuRV LPSOHPHQWDGRV� L�H� IRLO�SURJRO� IRLO�SURJROPE H IRLO�IRLOPE �)LJXUD ��
SuDJLQD ��� GHVFULWDV QDV VHzFaRHV VXEVHTXHQWHV�

��� 'H )RLO ?3URSRVLFLRQDO� SDUD 3URJRO ?3URSRVLFLRQDO�

$ IHUUDPHQWD IRLO�SURJRO �)LJXUD ��� JHUD WUAHV DUTXLYRV GH HQWUDGD SDUD 3URJRO� WRGRV HOHV FRP
H[WHQVaDR �SO� FRP RV GDGRV QR IRUPDWR SRU QuRV GHQRPLQDGR ?SURSRVLFLRQDO��
$ nP GH LGHQWLnFDU FDGD XP GHVVHV DUTXLYRV� IRLO�SURJRO XVD R QRPH GR DUTXLYR GH GDGRV
�YR\DJH QR H[HPSOR FRQVLGHUDGR� H FRQFDWHQD R QRPH� UHVSHFWLYDPHQWH� FRP BWUDLQLQJ� BWHVW
H BH[WUDBEJBWHVW� $VVLP� RV WUAHV DUTXLYRV JHUDGRV SRU IRLO�SURJRO VaDR�

�� YR\DJH WUDLQLQJ�SO �)LJXUD ����
�� YR\DJH WHVW�SO �)LJXUD ����
�� YR\DJH H[WUD EJ WHVW�SO �)LJXUD ����

2 DUTXLYR JHUDGR YR\DJH WUDLQLQJ�SO �)LJXUD ��� FRQWuHP SDUADPHWURV FRQnJXUuDYHLV�� HQWUH RX�
WUDV FRLVDV� 1R 3URJRO� HVVHV SDUADPHWURV VaDR VHWDGRV DWUDYuHV GR SUHGLFDGR SUuH�GHnQLGR VHW���

�'HYH VHU REVHUYDGR TXH WDQWR RV SDUADPHWURV FRQnJXUuDYHLV TXDQWR RXWUDV LQIRUPDzFaRHV TXH GHYHP VHU H[SOL�
FLWDPHQWH GHnQLGDV SDUD 3URJRO� DWUDYuHV GH GHFODUDzFaRHV HVSHFurnFDV� HQFRQWUDP�VH LPSOLFLWDPHQWH GHnQLGDV HP
)RLO�

��



exs. de
treinam.

exs. de
teste

conheci-
mento
prévio 

do teste

Progol
"Prop"

[teste]

;

.

Foil "Prop"

[treinamento -
negativos]

[treinamento -
positivos]

)RLO�3URJRO

)LJXUD ��� 'H )RLO ?3URSRVLFLRQDO� SDUD 3URJRO ?3URSRVLFLRQDO�

IRLO�SURJRO FRQnJXUD R SDUADPHWUR QRLVH QD SULPHLUD OLQKD GR DUTXLYR XWLOL]DQGR HVVH SUHGLFDGR�
GH PRGR TXH FOuDXVXODV SRVVDP VHU HQFRQWUDGDV TXH FXEUDP DWuH ��� GH H[HPSORV QHJDWLYRV� ,VVR uH
QHFHVVuDULR SDUD PDQWHU D SDULGDGH FRP R )RLO� TXH uH DMXVWDGR SRU GHIDXOW SDUD SURFXUDU FOuDXVXODV
FRP QR PuD[LPR ��� GH HUUR�
'HSRLV GH FRQnJXUDU HVVH SDUADPHWUR� GHFODUDzFaRHV GH PRGR GRV SUHGLFDGRV XWLOL]DGRV VaDR HVFULWDV�
(VVDV GHFODUDzFaRHV LQGLFDP TXDLV SUHGLFDGRV IDUaDR SDUWH GD FDEHzFD GDV FOuDXVXODV LQGX]LGDV H TXDLV
IDUaDR SDUWH GR FRUSR� 3DUD LVVR� VH XWLOL]D XP SUHGLFDGR SUuH�GHnQLGR PRGHK�� QR FDVR GD FDEHzFD
H RXWUR� PRGHE��� SDUD R FRUSR� $PERV SUHGLFDGRV SRVVXHP RV PHVPRV DUJXPHQWRV� 2 SULPHLUR
DUJXPHQWR LQGLFD R ?UHFDOO�� TXH OLPLWD R QuXPHUR GH LQVWDQFLDzFaRHV DOWHUQDWLYDV TXH SRGHP VHU
FRQVLGHUDGDV SDUD R SUHGLFDGR GHFODUDGR QR VHJXQGR DUJXPHQWR� 2 ?UHFDOO�� SRGH YDULDU GH � DWuH
LQnQLWR� VHQGR HVWH uXOWLPR LQGLFDGR SRU ?
�� 1D SUuDWLFD� ?
� LPSOLFD QR PuD[LPR ��� LQVWDQFLDzFaRHV�
2 VHJXQGR DUJXPHQWR uH XPD GHFODUDzFaDR GH SUHGLFDGR TXH PRVWUD R QRPH GR SUHGLFDGR H RV WLSRV
GH FDGD XP GH VHXV DUJXPHQWRV� 2V DUJXPHQWRV GH HQWUDGD VaDR SUHFHGLGRV SHOR VurPEROR ?�� H RV
GH VDurGD SHOR VurPEROR ?��� 4XDQGR R DUJXPHQWR HP TXHVWaDR GHYH DVVXPLU XP YDORU FRQVWDQWH�
D GHFODUDzFaDR GR WLSR GR DUJXPHQWR GHYH VHU SUHFHGLGR SHOR VurPEROR ?��� 0DLRUHV LQIRUPDzFaRHV
SRGHP VHU HQFRQWUDGDV HP �5REHUWV� ����� H �0XJJOHWRQ H )LUWK� ������
$ GHFODUDzFaDR GD FDEHzFD GDV FOuDXVXODV uH HVFULWD GD VHJXLQWH IRUPD� �� PRGHK��� H[DPSOH��H[��"�
2X VHMD� D FDEHzFD VHUuD IRUPDGD SRU XP SUHGLFDGR H[DPSOH�� FRP XP DUJXPHQWR GH HQWUDGD GR
WLSR H[ H ?UHFDOO� LJXDO D �� 2 DUJXPHQWR GHVVH SUHGLFDGR uH XP LGHQWLnFDGRU XWLOL]DGR SDUD PDUFDU
RV H[HPSORV GH IRUPD uXQLFD� ,VVR VH WRUQRX QHFHVVuDULR SRLV 3URJRO� DR FRQWUuDULR GH )RLO� QaDR

�2EVHUYDU TXH R SDUADPHWUR ?UHFDOO� QaDR uH R PHVPR UHFDOO XWLOL]DGR SDUD GHnQLU SUHFLVaDR

��



�� VHW�QRLVH� ���"
�� PRGHK��� H[DPSOH��H[��"

�� PRGHE��� LVBJR��H[� �R� �UHDO� �UHDO� �Z��"

�� PRGHE�����DQ\  �DQ\��"

�� PRGHE�����UHDO  � �UHDO��"
�� PRGHE�����UHDO  � �UHDO��"

� 'DWD 7\SHV DQG 9DOXHV
R�RVXQQ\�� R�RRYHUFDVW�� R�RUDLQ��

Z�Z\HV�� Z�ZQR��

UHDO�;� ��
QXPEHU�;��

H[�'� ��
QDPH�'� >B_;@�� QDPH�1XP� ;�� LQW�1XP��
1XP ! �� 1XP  � ��� ��

� 3RVLWLYH ([DPSOHV
H[DPSOH�H��� LVBJR�H��RVXQQ\�������Z\HV��
H[DPSOH�H��� LVBJR�H��RRYHUFDVW�������Z\HV��
H[DPSOH�H��� LVBJR�H��RRYHUFDVW�������ZQR��
H[DPSOH�H��� LVBJR�H��RRYHUFDVW�������ZQR��
H[DPSOH�H��� LVBJR�H��RUDLQ�������ZQR��
H[DPSOH�H��� LVBJR�H��RUDLQ�������ZQR��

� 1HJDWLYH ([DPSOHV
�� H[DPSOH�H��� LVBJR�H��RVXQQ\�������ZQR��
�� H[DPSOH�H��� LVBJR�H��RVXQQ\�������ZQR��
�� H[DPSOH�H��� LVBJR�H��RUDLQ�������Z\HV��
�� H[DPSOH�H��� LVBJR�H��RUDLQ�������Z\HV��

)LJXUD ��� $UTXLYR 3URJRO ?3URSRVLFLRQDO� YR\DJH WUDLQLQJ�SO

FRQVHJXH LQGX]LU R FRQFHLWR VH HOH HVWLYHU GHnQLGR SRU XP SUHGLFDGR TXH FRQWuHP VRPHQWH RV
DWULEXWRV GH FDGD H[HPSOR� (P RXWUDV SDODYUDV� 3URJRO QHFHVVLWD GH FRQKHFLPHQWR QD IRUPD
GH FRQKHFLPHQWR GH IXQGR SDUD LQGX]LU R FRQFHLWR� $ nP GH FRQWRUQDU HVWH SUREOHPD� IRLO�SURJRO
FULD R SUHGLFDGR H[DPSOH��� H GHFODUD�R FRPR D FDEHzFD GDV FOuDXVXODV D VHUHP SURFXUDGDV �L�H�
R FRQFHLWR D VHU LQGX]LGR� DWUDYuHV GH XPD GHFODUDzFaDR GH PRGR PRGHK��� 2 FRQKHFLPHQWR GH
IXQGR uH GHnQLGR GH IRUPD VLPLODU DR SUHGLFDGR PHWD GR DUTXLYR )RLO FRQWHQGR DV LQVWADQFLDV GRV
YDORUHV GRV DWULEXWRV GH FDGD H[HPSOR� DOuHP GH XP DUJXPHQWR DGLFLRQDO �SULPHLUR DUJXPHQWR�
TXH LGHQWLnFD R H[HPSOR� FRPR PRVWUD D SULPHLUD GHFODUDzFaDR PRGHE�� QD )LJXUD ���
'HSRLV GH LQVHULU HVVDV GHFODUDzFaRHV� GHnQHP�VH DOJXPDV UHODzFaRHV MuD FRQKHFLGDV SRUuHP GH PRGR
HVSHFLDO SDUD PHOKRUDU R SURFHVVR GH LQGXzFaDR� $ SULPHLUD uH D GHFODUDzFaDR GD UHODzFaDR  ��� $WUDYuHV
GD GHFODUDzFaDR �� PRGHE�����DQ\  �DQ\��� DUJXPHQWRV GH TXDOTXHU WLSR GHFODUDGRV FRPR YD�

��



ULuDYHLV� SRGHP VHU VXEVWLWXurGDV SRU YDORUHV FRQVWDQWHV� FDVR VHMDP HQFRQWUDGRV GXUDQWH D LQGXzFaDR�
3DUD R FDVR GH KDYHU WLSRV GH GDGRV QXPuHULFRV� RXWUDV GXDV GHFODUDzFaRHV GH PRGR PRGHE�� VaDR
LQFOXurGDV� $PEDV DV GHFODUDzFaRHV WUDWDP GD UHODzFaDR  ��� GH PRGR D OLGDU FRP LQWHUYDORV QXPuHULFRV
FRP OLPLWHV VXSHULRUHV H LQIHULRUHV� 3DUD GHFODUDU R OLPLWH LQIHULRU R DUJXPHQWR GD HVTXHUGD QD
UHODzFaDR  � GHYH VHU XPD FRQVWDQWH� H R GD GLUHLWD XPD YDULuDYHO� 1R FDVR GR OLPLWH VXSHULRU� R
DUJXPHQWR GD GLUHLWD uH XPD FRQVWDQWH H R GD HVTXHUGD XPD YDULuDYHO�
(P VHJXLGD D HVVDV GHFODUDzFaRHV GH PRGR� RV WLSRV GH GDGRV XWLOL]DGRV VaDR GHVFULWRV� 2V WLSRV
GH GDGRV GLVFUHWRV VaDR PRVWUDGRV FRPR IDWRV GH XP SUHGLFDGR FXMR QRPH uH R SUuRSULR WLSR� 1R
H[HPSOR FRQVLGHUDGR �)LJXUD ���� RV WLSRV GH GDGRV GLVFUHWRV R H Z VaDR GHVFULWRV� UHVSHFWLYDPHQWH�
FRPR IR�RVXQQ\�� R�RRYHUFDVW�� R�RUDLQ��J H IZ�Z\HV�� Z�ZQR��J� 4XDQGR KuD YDORUHV
QXPuHULFRV� LQFOXL�VH XPD GHVFULzFaDR LQWHQVLRQDO GR SUHGLFDGR UHDO�� FRPR VHQGR HTXLYDOHQWH DR
SUHGLFDGR SUuH�GHnQLGR GR 3URJRO� QXPEHU��� 2 WLSR GH GDGR TXH H[SUHVVD R DUJXPHQWR GR
LGHQWLnFDGRU GR H[HPSOR� H[� uH GHFODUDGR DWUDYuHV GR SUHGLFDGR H[�� FRPR VHQGR FRPSRVWR SRU
XPD VHTXAHQFLD GH OHWUDV �QR FDVR� D OHWUD H� H WHUPLQDQGR FRP XP QuXPHUR QR LQWHUYDOR GH � DWuH
Qb �� RQGH Q uH R QuXPHUR WRWDO GH H[HPSORV GH WUHLQDPHQWR H WHVWH�
'HSRLV GDV GHFODUDzFaRHV GH WLSRV GH GDGRV� RV H[HPSORV GH WUHLQDPHQWR VaDR HVFULWRV� FRP VHXV LGHQWL�
nFDGRUHV H RV YDORUHV GRV DWULEXWRV GR UHVSHFWLYR H[HPSOR� ([HPSORV QHJDWLYRV VaDR LQGLFDGRV SHORV
VurPERORV ?�� �� SUHFHGHQGR R LGHQWLnFDGRU� 3RU H[HPSOR� R SULPHLUR H[HPSOR SRVLWLYR GH WUHLQD�
PHQWR QR DUTXLYR GH )RLO �)LJXUD ��� SuDJLQD ���� HVFULWR FRPR LVBJR�RVXQQ\�������Z\HV�� uH
WUDQVIRUPDGR HP GRLV IDWRV� IH[DPSOH�H��� LVBJR�H��RVXQQ\�������Z\HV��J� H DVVLP VXFHV�
VLYDPHQWH� 'D PHVPD IRUPD� R SULPHLUR H[HPSOR QHJDWLYR GH WUHLQDPHQWR GH )RLO� HVFULWR FRPR
ILVBJR�H��RVXQQ\�������ZQR�J SRGH VHU WUDQVIRUPDGR SDUD XPD GHFODUDzFaDR FRP RV GRLV IDWRV
I�� H[DPSOH�H��� LVBJR�H��RVXQQ\�������ZQR��J� H DQDORJDPHQWH SDUD RV RXWURV H[HPSORV
QHJDWLYRV�
� 3RVLWLYH ([DPSOHV
H[DPSOH�H����
H[DPSOH�H����
H[DPSOH�H����

� 1HJDWLYH ([DPSOHV
�� H[DPSOH�H����
�� H[DPSOH�H����

)LJXUD ��� $UTXLYR 3URJRO ?3URSRVLFLRQDO� YR\DJH WHVW�SO

2 VHJXQGR DUTXLYR� YR\DJH WHVW�SO �)LJXUD ���� FRQWuHP RV H[HPSORV GH WHVWH� GHFODUDGRV DWUDYuHV
GR SUHGLFDGR H[DPSOH�� H LQGLFDGRV FRPR SRVLWLYRV RX QHJDWLYRV GD PHVPD IRUPD TXH QR SUL�
PHLUR DUTXLYR� 2V YDORUHV GRV DWULEXWRV FRUUHVSRQGHQWHV D HVVHV H[HPSORV VaDR FRORFDGRV FRPR
FRQKHFLPHQWR GH IXQGR QR WHUFHLUR DUTXLYR JHUDGR� YR\DJH H[WUD EJ WHVW�SO �)LJXUD ����

��



� %DFNJURXQG IRU 3RVLWLYH 7HVW ([DPSOHV
LVBJR�H���RVXQQ\�������ZQR��
LVBJR�H���RRYHUFDVW�������Z\HV��
LVBJR�H���RUDLQ�������ZQR��

� %DFNJURXQG IRU 1HJDWLYH 7HVW ([DPSOHV
LVBJR�H���RVXQQ\�������Z\HV��
LVBJR�H���RRYHUFDVW�������Z\HV��

)LJXUD ��� $UTXLYR 3URJRO ?3URSRVLFLRQDO� YR\DJH H[WUD EJ WHVW�SO

��� 'H )RLO ?3URSRVLFLRQDO� SDUD 3URJRO 0%

$ IHUUDPHQWD IRLO�SURJROPE �)LJXUD ��� JHUD GRLV DUTXLYRV GH HQWUDGD SDUD 3URJRO� DWUDYuHV GR
PuHWRGR 0%� DPERV FRP H[WHQVaDR �SO�

exs. de
treinam.

+
conhecim. 
de domínio

Exemplos 
de teste

[teste]

;

.

Foil "Prop"

Progol "MB"

[treinamento -
negativos]
[treinamento -
negativos]

[treinamento -
positivos]

)RLO�3URJRO0%

)LJXUD ��� 'H )RLO ?3URSRVLFLRQDO� SDUD 3URJRO 0%
(VVHV DUTXLYRV VaDR FULDGRV D SDUWLU GR DUTXLYR GH )RLO HP IRUPDWR ?SURSRVLFLRQDO� JHUDGR SHOD
IHUUDPHQWD F�� WR IRLO� $VVLP FRPR QD 6XEVHzFaDR ���� D nP GH LGHQWLnFDU FDGD XP GHVVHV GRLV
DUTXLYRV� IRLO�SURJROPE XVD R QRPH GR DUTXLYR GH GDGRV �YR\DJH QR H[HPSOR FRQVLGHUDGR� H
FRQFDWHQD� UHVSHFWLYDPHQWH� WUDLQLQJBPE H WHVWBPE D HOH SDUD IRUPDU R QRPH GRV DUTXLYRV� $
WHUPLQDzFaDR BPE GLVWLQJXH HVVHV DUTXLYRV GDTXHOHV FULDGRV SHOD IHUUDPHQWD IRLO�SURJRO� LQGLFDQGR
TXH IRUDP FULDGRV FRP EDVH QD SURSRVWD GH 0RULN H %URFNKDXVHQ H[SOLFDGD QD 6HzFaDR �� 2V GRLV
DUTXLYRV JHUDGRV VaDR�

�� YR\DJH WUDLQLQJ PE�SO �)LJXUD ���� H
�� YR\DJH WHVW PE�SO �)LJXUD ����

��



�� VHW�QRLVH� ���"
�� PRGHK��� H[DPSOH��H[��"

�� PRGHE��� D���H[� �R��"
�� PRGHE��� D���H[� �UHDO��"
�� PRGHE��� D���H[� �UHDO��"
�� PRGHE��� D���H[� �Z��"

�� PRGHE�����DQ\  �DQ\��"
�� PRGHE�����UHDO  � �UHDO��"
�� PRGHE�����UHDO  � �UHDO��"

� 'DWD 7\SHV DQG 9DOXHV
R�RVXQQ\�� R�RRYHUFDVW�� R�RUDLQ��
Z�Z\HV�� Z�ZQR��

UHDO�;� ��
QXPEHU�;��

H[�'� ��
QDPH�'� >B_;@�� QDPH�1XP� ;�� LQW�1XP��
1XP ! �� 1XP  � ��� ��

� 3RVLWLYH 7UDLQLQJ ([DPSOHV
H[DPSOH�H��� D��H�� RVXQQ\�� D��H�� ���� D��H�� ���� D��H�� Z\HV��
H[DPSOH�H��� D��H�� RRYHUFDVW�� D��H�� ���� D��H�� ���� D��H�� Z\HV��
H[DPSOH�H��� D��H�� RRYHUFDVW�� D��H�� ���� D��H�� ���� D��H�� ZQR��
H[DPSOH�H��� D��H�� RRYHUFDVW�� D��H�� ���� D��H�� ���� D��H�� ZQR��
H[DPSOH�H��� D��H�� RUDLQ�� D��H�� ���� D��H�� ���� D��H�� ZQR��
H[DPSOH�H��� D��H�� RUDLQ�� D��H�� ���� D��H�� ���� D��H�� ZQR��

� 1HJDWLYH 7UDLQLQJ ([DPSOHV
�� H[DPSOH�H��� D��H�� RVXQQ\�� D��H�� ���� D��H�� ���� D��H�� ZQR��
�� H[DPSOH�H��� D��H�� RVXQQ\�� D��H�� ���� D��H�� ���� D��H�� ZQR��
�� H[DPSOH�H��� D��H�� RUDLQ�� D��H�� ���� D��H�� ���� D��H�� Z\HV��
�� H[DPSOH�H��� D��H�� RUDLQ�� D��H�� ���� D��H�� ���� D��H�� Z\HV��

� %DFNJURXQG .QRZOHGJH IRU 3RVLWLYH 7HVW ([DPSOHV
D��H��� RVXQQ\�� D��H��� ���� D��H��� ���� D��H��� ZQR��
D��H��� RRYHUFDVW�� D��H��� ���� D��H��� ���� D��H��� Z\HV��
D��H��� RUDLQ�� D��H��� ���� D��H��� ���� D��H��� ZQR��

� %DFNJURXQG .QRZOHGJH IRU 1HJDWLYH 7HVW ([DPSOHV
D��H��� RVXQQ\�� D��H��� ���� D��H��� ���� D��H��� Z\HV��
D��H��� RRYHUFDVW�� D��H��� ���� D��H��� ���� D��H��� Z\HV��

)LJXUD ��� $UTXLYR 3URJRO 0% YR\DJH WUDLQLQJ PE�SO

��



2 DUTXLYR JHUDGR YR\DJH WUDLQLQJ PE�SO �)LJXUD ��� FRQWuHP RV PHVPRV SDUADPHWURV FRQn�
JXUuDYHLV H GHFODUDzFaRHV GH PRGR TXH IRUDP LQVHULGRV QR DUTXLYR YR\DJH WUDLQLQJ�SO FRP D
IHUUDPHQWD IRLO�SURJRO� YLVWR QD 6HzFaDR ���� $ FDEHzFD GDV FOuDXVXODV D VHUHP EXVFDGDV uH GHFOD�
UDGD DWUDYuHV GR SUHGLFDGR SUuH�GHnQLGR PRGHK�� H RV SUHGLFDGRV TXH SRGHP IRUPDU R FRUSR GDV
FOuDXVXODV VaDR GHFODUDGDV DWUDYuHV GR SUHGLFDGR SUuH�GHnQLGR PRGHE��� 1R HQWDQWR� RQGH IRLO�SURJRO
GHFODUD DSHQDV XP SUHGLFDGR FRPR FRQKHFLPHQWR GH IXQGR� IRLO�SURJROPE GHFODUD YuDULRV�
3DUD LVVR� R SUHGLFDGR PHWD GHVFULWR QR DUTXLYR ?SURSRVLFLRQDO� QD VLQWD[H GR )RLO uH GHFRPSRVWR
HP Q SUHGLFDGRV ELQuDULRV� XP SDUD FDGD DWULEXWR TXH FRPSaRH R H[HPSOR� (VVHV SUHGLFDGRV VaDR
QXPHUDGRV GH D� DWuH DQ b � H GHFODUDzFaRHV GH PRGR GH FRUSR VaDR LQVHULGDV SDUD FDGD XP GHVVHV
QRYRV SUHGLFDGRV DWUDYuHV GR SUHGLFDGR SUuH�GHnQLGR PRGHE��� 2V DUJXPHQWRV GHVVHV SUHGLFDGRV
VaDR XP LGHQWLnFDGRU GH H[HPSOR� FULDGR SDUD FDGD H[HPSOR� H R YDORU GR DWULEXWR UHSUHVHQWDGR
SHOR SUHGLFDGR SDUD R H[HPSOR LGHQWLnFDGR�
'HSRLV GH LQVHULU HVVDV GHFODUDzFaRHV� RV WLSRV GH GDGRV XWLOL]DGRV WDPEuHP VaDR GHFODUDGRV FRPR GD
PHVPD IRUPD TXH QD IHUUDPHQWD IRLO�SURJRO� 2V WLSRV GH GDGRV GLVFUHWRV VaDR PRVWUDGRV FRPR IDWRV
GH XP SUHGLFDGR FXMR QRPH uH R SUuRSULR WLSR� 1R H[HPSOR FRQVLGHUDGR �)LJXUD ���� RV WLSRV GH GD�
GRV GLVFUHWRV R H Z VaDR GHVFULWRV� UHVSHFWLYDPHQWH� FRPR IR�RVXQQ\�� R�RRYHUFDVW�� R�RUDLQ��J
H IZ�Z\HV�� Z�ZQR��J� 4XDQGR KuD YDORUHV QXPuHULFRV� D IHUUDPHQWD IRLO�SURJROPE LQFOXL XPD
GHVFULzFaDR LQWHQVLRQDO GR SUHGLFDGR UHDO�� FRPR VHQGR HTXLYDOHQWH DR SUHGLFDGR SUuH�GHnQLGR GR
3URJRO� QXPEHU��� 2 WLSR GH GDGR TXH H[SUHVVD R DUJXPHQWR GR LGHQWLnFDGRU GR H[HPSOR� H[�
uH GHFODUDGR DWUDYuHV GR SUHGLFDGR H[�� FRPR VHQGR FRPSRVWR SRU XPD VHTXAHQFLD GH OHWUDV �QR
FDVR� D OHWUD CH
� H XP QuXPHUR QR LQWHUYDOR GH � DWuH Qb �� RQGH Q uH R QuXPHUR WRWDO GH H[HPSORV
GH WUHLQDPHQWR H WHVWH�
2V H[HPSORV GH WUHLQDPHQWR VaDR HQWaDR HVFULWRV QR DUTXLYR YR\DJH WUDLQLQJ PE�SO� 3DUD FD�
GD H[HPSOR HVFUHYH�VH XP IDWR SDUD R LGHQWLnFDGRU GR H[HPSOR� (P VHJXLGD� XWLOL]DQGR RV
SUHGLFDGRV GH DWULEXWR GHnQLGRV QD SDUWH GH GHFODUDzFaDR GH PRGRV� LQGLFD�VH R YDORU SDUD FD�
GD DWULEXWR� &DGD H[HPSOR SRVLWLYR H QHJDWLYR uH GHVFULWR GHVVD IRUPD� 2V H[HPSORV QHJD�
WLYRV VaDR LQGLFDGRV SRU C��
 DQWHV GRV IDWRV TXH GHVFUHYHP VHXV LGHQWLnFDGRUHV� 3RU H[HP�
SOR� R SULPHLUR H[HPSOR SRVLWLYR GH WUHLQDPHQWR FRQWLGR QR DUTXLYR GH )RLO ?SURSRVLFLRQDO�
�)LJXUD ��� SuDJLQD ���� H HTXLYDOHQWH D LVBJR�RVXQQ\�������Z\HV�� VHULD WUDQVIRUPDGR SDUD
IH[DPSOH�H��� D��H��RVXQQ\�� D��H������ D��H������ D��H��Z\HV��J� H DVVLP VXFHVVLYD�
PHQWH� 'H IRUPD VHPHOKDQWH� R SULPHLUR H[HPSOR QHJDWLYR GH WUHLQDPHQWR GH )RLO ?SURSRVLFLR�
QDO�� HTXLYDOHQWH D LVBJR�H��RVXQQ\�������ZQR� VHULD DFUHVFHQWDGR GH C��
 H WUDQVIRUPDGR SDUD
I�� H[DPSOH�H��� D��H��RVXQQ\�� D��H������ D��H������ D��H��ZQR��J� H DQDORJDPHQWH
SDUD RV RXWURV H[HPSORV QHJDWLYRV�
3DUD PDQWHU D UHSUHVHQWDzFaDR VHPHOKDQWH tDTXHOD GD IHUUDPHQWD IRLO�IRLOPE GHVFULWD QD 6XEVHzFaDR ����
RV YDORUHV GRV DWULEXWRV SDUD RV H[HPSORV GH WHVWH VaDR LQFOXurGRV MXQWRV FRP RV GRV H[HPSORV
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GH WUHLQDPHQWR� 6HQGR DVVLP� R VHJXQGR DUTXLYR� YR\DJH WHVW PE�SO �)LJXUD ���� FRQWuHP RV
LGHQWLnFDGRUHV SDUD RV H[HPSORV GH WHVWH� GHFODUDGRV FRPR IDWRV GR SUHGLFDGR H[DPSOH��� (VVH
DUTXLYR VuR SRGH FRQWHU LQVWADQFLDV GR SUHGLFDGR GH LGHQWLnFDzFaDR� LQGLFDGRV FRPR SRVLWLYRV RX
QHJDWLYRV GD PHVPD IRUPD TXH QR SULPHLUR DUTXLYR� YR\DJH WUDLQLQJ PE�SO �)LJXUD ����
� 3RVLWLYH 7HVW ([DPSOHV
H[DPSOH�H����
H[DPSOH�H����
H[DPSOH�H����

� 1HJDWLYH 7HVW ([DPSOHV
�� H[DPSOH�H����
�� H[DPSOH�H����

)LJXUD ��� $UTXLYR 3URJRO 0% YR\DJH WHVW PE�SO

��� 'H )RLO ?3URSRVLFLRQDO� SDUD )RLO 0%

$ IHUUDPHQWD IRLO�IRLOPE �)LJXUD ��� JHUD VRPHQWH XP DUTXLYR� FRP RV GDGRV QR IRUPDWR 0%�
FXMD H[WHQVaDR uH �G�

)RLO�)RLO0%

[teste]

;

.

[treinamento]

[teste]

conhecimento
de domínio

(prévio)

;

.

Foil "MB"Foil "Prop"

[treinamento -
positivos]

[treinamento -
negativos]

)LJXUD ��� 'H )RLO ?3URSRVLFLRQDO� SDUD )RLO 0%

2 QRPH GR DUTXLYR uH FRPSRVWR SHOR QRPH GR DUTXLYR GH GDGRV H R VXn[R BPE� SDUD LQGLFDU TXH
IRL FULDGR FRP EDVH QD SURSRVWD GH 0RULN H %URFNKDXVHQ YLVWD QD 6HzFaDR �� $VVLP� R QRPH GR
DUTXLYR SDUD R H[HPSOR FRUUHQWH uH YR\DJH PE�G� FRPR SRGH VHU YLVWR QD 7DEHOD ��
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�R� 
RVXQQ\� 
RRYHUFDVW� 
RUDLQ�
UHDO� FRQWLQXRXV�
�Z� 
Z\HV� 
ZQR�
�H[DPSOH� 
H�� 
H�� 
H�� 
H�� 
H�� 
H�� 
H�� 
H�� 
H�� 
H�� 
H��� 
H���

H��� 
H��� 
H���

LVBJR�H[DPSOH�
H�
H�
H�
H�
H�
H�
�
H�
H�
H�
H�
�

D��H[DPSOH� R�
H�� RVXQQ\
H�� RRYHUFDVW
H�� RRYHUFDVW
H�� RRYHUFDVW
H�� RUDLQ
H�� RUDLQ
H�� RVXQQ\
H�� RVXQQ\
H�� RUDLQ
H�� RUDLQ
H��� RVXQQ\
H��� RRYHUFDVW
H��� RUDLQ
H��� RVXQQ\
H��� RRYHUFDVW
�

D��H[DPSOH� UHDO�
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
FRQWLQXD QD SUuR[LPD SuDJLQD
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FRQWLQXDzFaDR GD SuDJLQD DQWHULRU
H�� ��
H�� ��
H��� ��
H��� ��
H��� ��
H��� ��
H��� ��
�

D��H[DPSOH� UHDO�
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H�� ��
H��� ��
H��� ��
H��� ��
H��� ��
H��� ��
�

D��H[DPSOH� Z�
H�� Z\HV
H�� Z\HV
H�� ZQR
H�� ZQR
H�� ZQR
H�� ZQR
H�� ZQR
H�� ZQR
H�� Z\HV
H�� Z\HV
H��� ZQR
H��� Z\HV
H��� ZQR
H��� Z\HV
H��� Z\HV
�

LVBJR
H����
FRQWLQXD QD SUuR[LPD SuDJLQD
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FRQWLQXDzFaDR GD SuDJLQD DQWHULRU
H����
H����
H����
H����
�

7DEHOD �� $UTXLYR 3URJRO 0% YR\DJH PE�G

1R LQurFLR GR DUTXLYR� VaDR FRORFDGRV RV WLSRV GH GDGRV SUHYLDPHQWH GHFODUDGRV QR DUTXLYR )RLO
?SURSRVLFLRQDO�� $OuHP GHVVHV� XPD OLVWD GH LGHQWLnFDGRUHV uH JHUDGD UHSUHVHQWDQGR RV YDORUHV
GLVFUHWRV GR WLSR GH GDGRV H[� SDUD RV LGHQWLnFDGRUHV GH H[HPSORV�
'HSRLV GRV WLSRV GH GDGRV� uH GHVFULWR R SUHGLFDGR PHWD FXMR QRPH uH R PHVPR GR SUHGLFDGR PHWD
GR DUTXLYR GH )RLO ?SURSRVLFLRQDO� �SDUD R FRQMXQWR GH GDGRV FRQVLGHUDGR� LVBJR� H FRQWuHP XP
uXQLFR DUJXPHQWR TXH uH R LGHQWLnFDGRU GR H[HPSOR� (VVH SUHGLFDGR VHUuD XVDGR QD FDEHzFD GDV
FOuDXVXODV HQFRQWUDGDV�
3DUD FDGD XP GRV DUJXPHQWRV GR SUHGLFDGR PHWD QR DUTXLYR GH )RLO ?SURSRVLFLRQDO� VaDR FULDGRV
QRYRV SUHGLFDGRV ELQuDULRV� $ GHFODUDzFaDR GH FDGD XP GHVVHV SUHGLFDGRV uH SUHFHGLGR GH XP 
 SDUD
LQGLFDU TXH QaDR FRQVWLWXL XP SUHGLFDGR PHWD H VLP FRQKHFLPHQWR GH IXQGR TXH SRGHUuD VHU LQFOXurGR
QR FRUSR GDV FOuDXVXODV LQGX]LGDV� 2 SULPHLUR DUJXPHQWR uH VHPSUH R LGHQWLnFDGRU GR H[HPSOR H R
VHJXQGR uH R YDORU� SDUD DTXHOH H[HPSOR� GR DWULEXWR UHSUHVHQWDGR SHOR SUHGLFDGR ELQuDULR� $VVLP�
SDUD R SULPHLUR DWULEXWR uH FULDGR R SUHGLFDGR D� FRP RV DUJXPHQWRV GH WLSR H[ H R� RX VHMD�

D��H[� R�� H DVVLP SRU GLDQWH� 2 SUHGLFDGR QRYR SDUD XP GHWHUPLQDGR DWULEXWR uH GHVFULWR H HP
VHJXLGD VaDR OLVWDGRV RV IDWRV VREUH RV YDORUHV GDTXHOH DWULEXWR SDUD RV H[HPSORV� 8P C�
 VR]LQKR
HP XPD OLQKD LQGLFD R nP GD OLVWD GH IDWRV SDUD R DWULEXWR� (VVH SURFHVVR VH UHSHWH DWuH TXH WRGRV
RV DWULEXWRV WHQKDP VLGR OLVWDGRV�
&RPR )RLO QaDR SRVVXL XPD LQWHUIDFH SDUD OHU RV H[HPSORV GH WHVWH VHSDUDGDPHQWH GD JHUDzFaDR
GD KLSuRWHVH� IDFLOLGDGH HVWD GLVSRQurYHO HP 3URJRO� RV YDORUHV GRV DWULEXWRV SDUD RV H[HPSORV GH
WHVWH GHYHP VHU FRORFDGRV MXQWRV FRP RV GH WUHLQDPHQWR GH PRGR TXH VHMDP FDUUHJDGRV MXQWRV
QD PHPuRULD� )LQDOPHQWH� uH QRYDPHQWH HVFULWR R QRPH GR SUHGLFDGR PHWD �LVBJR� SDUD LQGLFDU
TXH RV H[HPSORV GH WHVWH VHUaDR OLVWDGRV� 6RPHQWH RV LGHQWLnFDGRUHV GRV H[HPSORV GH WHVWH VaDR
FRORFDGRV� XP HP FDGD OLQKD� $ VHTXAHQFLD ?��� RX ?��� QR nQDO GD OLQKD LQGLFD TXH R H[HPSOR
uH SRVLWLYR RX QHJDWLYR� UHVSHFWLYDPHQWH� HP UHODzFaDR DR FRQFHLWR SURFXUDGR� 8P C�
 VR]LQKR HP
XPD OLQKD LQGLFD R nP GD OLVWD GH H[HPSORV GH WHVWH H GR DUTXLYR GH GDGRV�
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� &RQVLGHUDzFaRHV )LQDLV

(P DSUHQGL]DGR GH PuDTXLQD LQGXWLYR� uH QHFHVVuDULR WHU OLQJXDJHQV GH GHVFULzFaDR SDUD GHVFUHYHU
RV GDGRV H RV FRQFHLWRV DSUHQGLGRV DWUDYuHV GRV VLVWHPDV GH DSUHQGL]DGR XWLOL]DGRV SDUD LQGX]LU
RV FRQFHLWRV� (VVDV OLQJXDJHQV SRGHP VHU GLYLGLGDV HP GRLV WLSRV� EDVHDGDV HP DWULEXWRV RX
SURSRVLFLRQDLV H UHODFLRQDLV�
6LVWHPDV GH DSUHQGL]DGR EDVHDGRV HP OLQJXDJHQV SURSRVLFLRQDLV SRVVXHP XPD VuHULH GH WuHFQLFDV
MuD EHP HVWDEHOHFLGRV TXH SHUPLWHP DGTXLULU FRQKHFLPHQWR GH XPD IRUPD UuDSLGD H FRQFLVD� 1R
HQWDQWR� QaDR FRQVHJXHP DSUHQGHU UHODzFaRHV LQWUurQVHFDV DRV GDGRV� 3DUD ID]HU LVVR� DOJXQV VLVWHPDV
GH DSUHQGL]DGR ID]HP XVR GH OLQJXDJHQV UHODFLRQDLV� EDVHDGDV HP OuRJLFD GH SULPHLUD RUGHP� DV
TXDLV SHUPLWHP DSUHQGHU HVVDV UHODzFaRHV LQFOXLQGR FRQKHFLPHQWR GH IXQGR VREUH R FRQFHLWR VHQGR
LQGX]LGR�
(P SULQFurSLR� TXDOTXHU SUREOHPD TXH SRVVD VHU UHVROYLGR XWLOL]DQGR $0 SURSRVLFLRQDO WDPEuHP
SRGH VHU UHVROYLGR FRP $0 UHODFLRQDO� 3DUD WDQWR� uH QHFHVVuDULR WUDQVIRUPDU RV H[HPSORV QR
IRUPDWR DWULEXWR�YDORU SDUD R IRUPDWR UHODFLRQDO� 2 SURFHVVR GH FRQYHUVaDR GHVFULWR QHVWH WUDEDOKR
SRVVLELOLWD HVVD WUDQVIRUPDzFaDR GRV H[HPSORV DWUDYuHV GH XPD UHSUHVHQWDzFaDR GLUHWD GR DWULEXWR�YDORU
EHP FRPR DWUDYuHV GR PuHWRGR 0%�
7RGDV DV IHUUDPHQWDV SRU QuRV FULDGDV SDUD R SURFHVVR GH FRQYHUVaDR IRUDP LPSOHPHQWDGDV XWLOL�
]DQGR D OLQJXDJHP GH SURJUDPDzFaDR 3(5/ �6FKZDUW] H &KULVWLDQVHQ� ������ 'HFLGLX�VH XWLOL]DU
3(5/ SHODV IDFLOLGDGHV TXH HVVD OLQJXDJHP DSUHVHQWD SDUD H[WUDLU H WUDQVIRUPDU WH[WR FRQWLGR HP
DUTXLYRV GH WH[WR� DWUDYuHV GR XVR GH H[SUHVVaRHV UHJXODUHV� &RP LVVR� D FRQYHUVaDR GRV GDGRV SARGH
VHU UHDOL]DGD GH XPD IRUPD VLPSOHV� 2 FuRGLJR�IRQWH GH FDGD XPD GDV IHUUDPHQWDV uH DSUHVHQWDGR
QR $SAHQGLFH $�

5HIHUAHQFLDV
%DUDQDXVNDV� -� $� H 0RQDUG� 0� &� �����D�� $Q 8QLnHG 2YHUYLHZ RI 6L[ 6X�

SHUYLVHG 6\PEROLF 0DFKLQH /HDUQLQJ ,QGXFHUV� 7HFKQLFDO 5HSRUW ���� ,&0&�863�
IWS���IWS�LFPF�VF�XVS�EU�SXE�%,%/,27(&$�UHO WHF�5W ����SV�]LS�

%DUDQDXVNDV� -� $� H 0RQDUG� 0� &� �����E�� 5HYLHZLQJ VRPH 0DFKLQH /HDUQLQJ &RQ�
FHSWV DQG 0HWKRGV� 7HFKQLFDO 5HSRUW ���� ,&0& ^ 863� 6aDR &DUORV� 63�
IWS���IWS�LFPF�VF�XVS�EU�SXE�%,%/,27(&$�UHO WHF�5W ����SV�

&DPHURQ�-RQHV� 5� 0� H 4XLQODQ� -� 5� ������� )LUVW 2UGHU /HDUQLQJ� =HURWK 2UGHU 'DWD� 7HFK�
QLFDO 5HSRUW ���� 7KH 8QLYHUVLW\ RI 6\GQH\� �� SJ�
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&ODUN� 3� H %RVZHOO� 5� ������� 5XOH ,QGXFWLRQ ZLWK &1�� 6RPH 5HFHQW ,PSURYHPHQWV� ,Q
.RGUDWRm� <�� HGLWRU� 3URFHHGLQJV RI WKH �WK (XURSHDQ &RQIHUHQFH �(:6/ ���� SDJHV ���^
���� 6SULQJHU 9HUODJ�

0LFKDOVNL� 5� 6� ������� $ 7KHRU\ DQG 0HWKRGRORJ\ RI ,QGXFWLYH /HDUQLQJ� ,Q 0LFKDOVNL� 5� 6��
&DUERQHOO� -� *�� H 0LWFKHOO� 7� 0�� HGLWRUHV� 0DFKLQH /HDUQLQJ� $Q $UWLnFLDO ,QWHOOLJHQFH
$SSURDFK� YROXPH ,� SDJHV ��^���� 3DOR $OWR� &$� 7LRJD�

0RULN� .� H %URFNKDXVHQ� 3� ������� $ 0XOWLVWUDWHJ\ $SSURDFK WR 5HODWLRQDO .QRZOHGJH 'LVFR�
YHU\ LQ 'DWDEDVHV� 0DFKLQH /HDUQLQJ� ������^����

0XJJOHWRQ� 6� ������� ,QYHUVH (QWDLOPHQW DQG 3URJRO� 1HZ *HQHUDWLRQ &RPSXWLQJ� ������^����
0XJJOHWRQ� 6� H )LUWK� -� ������� &3URJRO���� D WXWRULDO LQWURGXFWLRQ� 8QLYHUVLW\ RI <RUN 0/*

*URXS� IWS���IWS�FV�\RUN�DF�XN�SXE�0/ *5283�SURJRO�����
4XLQODQ� -� 5� ������� ,QGXFWLRQ RI 'HFLVLRQ 7UHHV� 0DFKLQH /HDUQLQJ� ����^����
4XLQODQ� -� 5� ������� /HDUQLQJ /RJLFDO 'HnQLWLRQV IURP 5HODWLRQV� 0DFKLQH /HDUQLQJ� ��������^

����
4XLQODQ� -� 5� ������� &��� 3URJUDPV IRU 0DFKLQH /HDUQLQJ� 0RUJDQ .DXIPDQQ 3XEOLVKHUV� 6DQ

0DWHR� &DOLIRUQLD�
5REHUWV� 6� ������� $Q ,QWURGXFWLRQ WR 3URJRO� 0/�*URXS� 8QLYHUVLW\ RI <RUN�

IWS���IWS�FV�\RUN�DF�XN�SXE�0/ *5283�SURJRO�����
6FKZDUW]� 5� /� H &KULVWLDQVHQ� 7� ������� /HDUQLQJ 3HUO� �QG (GLWLRQ� 2
5HLOO\ DQG $VVRFLDWHV�
6KDSLUR� (� <� ������� $OJRULWKPLF 3URJUDP 'HEXJJLQJ� 7KH 0,7 3UHVV�
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$ &uRGLJR�)RQWH GDV )HUUDPHQWDV

1HVWH $SAHQGLFH� uH OLVWDGR R FuRGLJR�IRQWH� HVFULWR HP 3(5/� GDV IHUUDPHQWDV SRU QuRV LPSOHPHQ�
WDGDV QR SURFHVVR GH FRQYHUVaDR GH GDGRV�

$�� IRLO�SURJRO

���XVU�ELQ�SHUO
��
�3HUO�
�
�
� IRLO�SURJRO �� JRLQJ IRU WKH JROG� )2,/ GDWD ILOH WR 3URJRO GDWD ILOHV
� FRQYHUWHU
� &RS\ULJKW �&� ����� ���� &KDQGOHU &DXONLQV �FKDQGOHU#LFPF�VF�XVS�EU!
�
� 7KLV SURJUDP LV IUHH VRIWZDUH� \RX FDQ UHGLVWULEXWH LW DQG�RU PRGLI\
� LW XQGHU WKH WHUPV RI WKH *18 *HQHUDO 3XEOLF /LFHQVH DV SXEOLVKHG E\
� WKH )UHH 6RIWZDUH )RXQGDWLRQ� HLWKHU YHUVLRQ � RI WKH /LFHQVH� RU
� �DW \RXU RSWLRQ� DQ\ ODWHU YHUVLRQ�
�
� 7KLV SURJUDP LV GLVWULEXWHG LQ WKH KRSH WKDW LW ZLOO EH XVHIXO�
� EXW :,7+287 $1< :$55$17<� ZLWKRXW HYHQ WKH LPSOLHG ZDUUDQW\ RI
� 0(5&+$17$%,/,7< RU ),71(66 )25 $ 3$57,&8/$5 385326(� 6HH WKH
� *18 *HQHUDO 3XEOLF /LFHQVH IRU PRUH GHWDLOV�
�
� <RX VKRXOG KDYH UHFHLYHG D FRS\ RI WKH *18 *HQHUDO 3XEOLF /LFHQVH
� DORQJ ZLWK WKLV SURJUDP� LI QRW� ZULWH WR WKH )UHH 6RIWZDUH
� )RXQGDWLRQ� ,QF�� ��� 0DVV $YH� &DPEULGJH� 0$ ������ 86$�

� .H\ZRUGV� )2,/ 352*2/ IRUPDW GDWD FRQYHUVLRQ
� �,G� IRLO�SURJRO� Y ���� ���������� FKDQGOHU

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

�IRLO�SURJROBYHUVLRQ 
����
�
�DXWKRUBQDPH VFDODU�JHWSZXLG������
�GDWH VFDODU�ORFDOWLPH�WLPH���

��SURJUDPBQDPH  ���  a V#�
�##�
#6$9('B$5*9 #$5*9�

� QDPH RI WKH )2,/ GDWDVHW ILOH EHLQJ SURFHVVHG
�B  �6$9('B$5*9>�@�
� VWULSV WKH H[WHQVLRQ IURP WKH ILOHQDPH
V�?������
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�GDWDVHWBQDPH  �B�

UHTXLUH�
JHWRSWV�SO
��
*HWRSWV�
KY�
��
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��� GLVSOD\ YHUVLRQ LI UHTXHVWHG�
	VKRZBYHUVLRQ LI ��RSWBY��

��� GLVSOD\ XVDJH LI UHTXHVWHG�
	VKRZBXVDJH LI ��RSWBK��

� IODJV LQWHUQRV
�QXPHULFBYDOXHV  ��
�SHULRGBEHIRUH  ��
�VHPLFRORQBEHIRUH  ��

����������������������������������������������������������������������
��� UHDG LQSXW�

ZKLOH �GHILQHG��OLQH  �!�� ^
FKRS��OLQH��

��� LJQRUH HPSW\ OLQHV� DV ZHOO DV DQ\ GHFODUDWLRQV RI QXPHULF W\SHV�
LI ���OLQH �a �A��� 		 ��OLQH �a �FRQWLQXRXV��� ^

�B  �OLQH�

��� UHPRYH OHDGLQJ DQG WUDLOLQJ EODQNV
V�A?V����
V�?V�����

��� �XQFDSLWDOL]H� DQ\ FDSLWDO OHWWHUV
��� �WKLV LV RQH ZD\ LW FDQ EH GRQH LQ 3(5/�
WU�$�=�D�]��

��� GHILQLWLRQ RI GDWDW\SHV DQG WKHLU YDOXHV
��� �ZKLFK DUH WKHQ SODFHG LQ WKH DUUD\ �GDWDW\SHV��
LI �����?��� ^

V��>?
?�?�@���J�
V������
SXVK #GDWDW\SHV� �B�

`

��� H[WUDFWLRQ RI SUHGLFDWH GHILQLWLRQ
HOVLI ��?���?��� ^

V�?����

��



��� TXLFNOLVW LV XVHG WR VHSDUDWH WKH SUHGLFDWH QDPH
��� IURP WKH SUHGLFDWH DUJXPHQWV
#TXLFNOLVW  VSOLW��?����
�KHDGBQDPH  �TXLFNOLVW>�@�
#KHDGBDUJV  VSOLW����� �TXLFNOLVW>�@��

�KHDGBGHFODUDWLRQ  �KHDGBQDPH���?�H[��
IRU �L �� �� ��KHDGBDUJV� ^

�KHDGBGHFODUDWLRQ � �� ?�� � �KHDGBDUJV>�L@�
`
�KHDGBGHFODUDWLRQ � ����

`

HOVLI ��A?���� ^
�SHULRGBEHIRUH  ��
�VHPLFRORQBEHIRUH  ��

`

HOVLI ��A?���� ^
�VHPLFRORQBEHIRUH  ��

`

��� DOO RWKHU OLQHV VKRXOG EH DWWULEXWH�YDOXHV RI WKH H[DPSOHV
��� �IRU VRPH UHDVRQ HPSW\ OLQHV ZHUH VOLSSLQJ WKUX WKH
��� FRQGLWLRQ DW WKH YHU\ EHJLQQLQJ�
HOVH ^

� ZKHQ D VHPLFRORQ KDV EHHQ IRXQG� WKH EHJLQQLQJ RI WKH
� QHJDWLYH H[DPSOHV VHW KDV DUULYHG���
LI ��VHPLFRORQBEHIRUH�^

SXVK #WUDLQBQHJDWLYH� �B�
`
� WKH ILUVW WLPH D SHULRG LV IRXQG� WKH WHVW H[DPSOHV
� FDQ EH VDYHG���
HOVLI ��SHULRGBEHIRUH�^

LI �������^
V������
SXVK #WHVWBQHJDWLYH� �B�

`
LI ���?����^

V��?����
SXVK #WHVWBSRVLWLYH� �B�

`
`
� DIWHU DOO WKHVH FRQGLWLRQV� WKH SRVLWLYH WUDLQLQJ H[DPSOHV
� FDQ �ILQDOO\� EH VDYHG
HOVH ^

SXVK #WUDLQBSRVLWLYH� �B�

��



`
`

`

LI ��OLQH  a �FRQWLQXRXV�� ^
�QXPHULFBYDOXHV  ��

`

`

� &UHDWLQJ DQG RSHQLQJ ILOHV IRU WUDLQLQJ���
�ILOHQDPH  �GDWDVHWBQDPH�
BWUDLQLQJ�SO
�
�ILOHRSHQ  RSHQ �75$,1,1*),/(� �!�ILOHQDPH���

� ��� WHVW H[DPSOHV ���
�ILOHQDPH  �GDWDVHWBQDPH�
BWHVW�SO
�
�ILOHRSHQ  RSHQ �7(67),/(� �!�ILOHQDPH���

� ��� DQG QRZ� H[WUD EDFNJURXQG IRU WKH WHVW ILOHV�
�ILOHQDPHEJ  �GDWDVHWBQDPH�
BH[WUDBEJBWHVW�SO
�
�ILOHRSHQ  RSHQ �7(67%*),/(� �!�ILOHQDPHEJ���

� :LWK WKH LQIRUPDWLRQ DOO H[WUDFWHG� D VWDQGDUG
� KHDGHU FDQ EH FUHDWHG IRU WKH 3URORJ WUDLQLQJ
� GDWD ILOH�
	SULQWBKHDGHU��QXPHULFBYDOXHV��

��� 1H[W� YDOLG YDOXHV IRU GLVFUHWH GDWDW\SHV DUH
��� SODFHG LQ WKH WUDLQLQJ GDWDILOH
SULQW 75$,1,1*),/( �������������������������?Q��
SULQW 75$,1,1*),/( �� 'DWD 7\SHV DQG 9DOXHV ?Q?Q��
IRU �L �� �� ��GDWDW\SHV� ^

#W\SHLQIR  VSOLW���?V�� �GDWDW\SHV>�L@��

IRU �M �� �� ��W\SHLQIR�^
SULQW 75$,1,1*),/( ��W\SHLQIR>�@��W\SHLQIR>�M@�?� ��

`
SULQW 75$,1,1*),/( �?Q?Q��

`
LI � �QXPHULFBYDOXHV � ^

SULQW 75$,1,1*),/( �UHDO�;� �� ?Q��
SULQW 75$,1,1*),/( �?W QXPEHU�;�?�?Q?Q��

`

SULQW 75$,1,1*),/( �H[�'� �� ?Q��
SULQW 75$,1,1*),/( �?W QDPH�'� >B_;@�� QDPH�1XP� ;�� LQW�1XP�� ?Q��
�QBH[DPSOHV  ��WUDLQBSRVLWLYH � � � ��WUDLQBQHJDWLYH � � �

��



��WHVWBSRVLWLYH � � � ��WHVWBQHJDWLYH�
SULQW 75$,1,1*),/( �?W 1XP ! �� 1XP  � �QBH[DPSOHV� �?�?Q?Q��

��� 7KH SRVLWLYH H[DPSOHV DUH ZULWWHQ WR WKH WUDLQLQJ GDWDILOH ���
SULQW 75$,1,1*),/( ���������������������?Q��
SULQW 75$,1,1*),/( �� 3RVLWLYH ([DPSOHV ?Q?Q��
IRU �L �� �� ��WUDLQBSRVLWLYH�^

SULQW 75$,1,1*),/( �����������������������������������?Q��
SULQW 75$,1,1*),/( �� 3RVLWLYH 7UDLQLQJ ([DPSOH ?��L?Q?Q��
SULQW 75$,1,1*),/( �H[DPSOH�H�L��?Q��
SULQW 75$,1,1*),/( ��KHDGBQDPH?�H�L��WUDLQBSRVLWLYH>�L@?��?Q��

`

SULQW 75$,1,1*),/( �?Q��

��� ��� WKHQ WKH QHJDWLYH H[DPSOHV DUH ZULWWHQ ���
SULQW 75$,1,1*),/( ���������������������?Q��
SULQW 75$,1,1*),/( �� 1HJDWLYH ([DPSOHV ?Q?Q��
IRU �L �� �� ��WUDLQBQHJDWLYH�^

SULQW 75$,1,1*),/( �����������������������������������?Q��
SULQW 75$,1,1*),/( �� 1HJDWLYH 7UDLQLQJ ([DPSOH ?��L?Q?Q��
�LG  �L � ��WUDLQBSRVLWLYH���
SULQW 75$,1,1*),/( ��� H[DPSOH�H�LG��?Q��
SULQW 75$,1,1*),/( ��KHDGBQDPH?�H�LG��WUDLQBQHJDWLYH>�L@?��?Q��

`

SULQW 75$,1,1*),/( �?Q��

��� ��� DQG ILQDOO\ WKH WHVW H[DPSOHV DUH ZULWWHQ WR WKH WHVW
��� H[DPSOHV ILOH� ILUVW WKH SRVLWLYH H[DPSOHV ���
SULQW 7(67),/( ���������������������?Q��
SULQW 7(67),/( �� 3RVLWLYH ([DPSOHV ?Q?Q��
SULQW 7(67%*),/( �����������������������������������������?Q��
SULQW 7(67%*),/( �� %DFNJURXQG IRU 3RVLWLYH 7HVW ([DPSOHV ?Q?Q��
IRU �L �� �� ��WHVWBSRVLWLYH�^

SULQW 7(67),/( �������������������������������?Q��
SULQW 7(67),/( �� 3RVLWLYH 7HVW ([DPSOH ?��L?Q?Q��
�LG  �L � ��WUDLQBSRVLWLYH � � � ��WUDLQBQHJDWLYH � ��
SULQW 7(67),/( �H[DPSOH�H�LG��?Q��
SULQW 7(67%*),/( ��������������������������������������?Q��
SULQW 7(67%*),/( �� %* IRU 3RVLWLYH 7HVW ([DPSOH ?��L?Q?Q��
SULQW 7(67%*),/( ��KHDGBQDPH�H�LG��WHVWBSRVLWLYH>�L@��?Q��

`

SULQW 7(67),/( �?Q?Q��
SULQW 7(67%*),/( �?Q?Q��

��



� ��� DQG WKHQ WKH QHJDWLYH RQHV�
SULQW 7(67),/( ���������������������?Q��
SULQW 7(67),/( �� 1HJDWLYH ([DPSOHV ?Q?Q��
SULQW 7(67%*),/( �����������������������������������������?Q��
SULQW 7(67%*),/( �� %DFNJURXQG IRU 1HJDWLYH 7HVW ([DPSOHV ?Q?Q��
SULQW 7(67),/( ���������������������?Q��
SULQW 7(67),/( �� 1HJDWLYH ([DPSOHV ?Q?Q��
IRU �L �� �� ��WHVWBQHJDWLYH�^

SULQW 7(67),/( �������������������������������?Q��
SULQW 7(67),/( �� 1HJDWLYH 7HVW ([DPSOH ?��L?Q?Q��
�LG  �L � ��WUDLQBSRVLWLYH � � � ��WUDLQBQHJDWLYH � � � ��WHVWBSRVLWLYH � ��
SULQW 7(67),/( ��� H[DPSOH�H�LG��?Q��
SULQW 7(67%*),/( ��������������������������������������?Q��
SULQW 7(67%*),/( �� %* IRU 1HJDWLYH 7HVW ([DPSOH ?��L?Q?Q��
SULQW 7(67%*),/( ��KHDGBQDPH�H�LG��WHVWBQHJDWLYH>�L@��?Q��

`

��� /DVW EXW QRW OHDVW� WKH ILOHV DUH FORVHG ���
FORVH�75$,1,1*),/(��
FORVH�7(67),/(��
FORVH�7(67%*),/(��

��� ��� DQG WKH SURJUDP H[LWV VXFFHVVIXOO\ �RU VR ZH SUD\��
H[LW ��

����������������������������������������������������������������������
��� FUHDWH VWDQGDUG KHDGHU IRU 3URORJ WUDLQLQJ GDWD ILOH�

VXE SULQWBKHDGHU
^

ORFDO ��KDVBQXPEHUV�  #B�

� FRPPHQWV IRU SRVWHULW\
SULQW 75$,1,1*),/( 
����������������������������������������������
��?Q��
SULQW 75$,1,1*),/( �� 3URJRO ��� ILOH IRU �GDWDVHWBQDPH GDWDEDVH?Q��
SULQW 75$,1,1*),/( �� &UHDWHG E\ �DXWKRUBQDPH RQ �GDWH?Q?Q��

� PRGH DQG SDUDPHWHU VHWWLQJV
SULQW 75$,1,1*),/( ��� VHW�QRLVH� ���" ?Q��
SULQW 75$,1,1*),/( ��� PRGHK��� H[DPSOH��H[��"?Q?Q��

SULQW 75$,1,1*),/( ��� PRGHE��� �KHDGBGHFODUDWLRQ�"?Q?Q��

� 0D\EH , FRXOG SODFH DQ 
 LQVWHDG RI � LQ WKH PRGHE EHORZ�
� LI , RQO\ KDG HQRXJK PHPRU\ WR UDLVH WKH UHVROYH OHYHO �VHW�U�����"
SULQW 75$,1,1*),/( ��� PRGHE�����DQ\  �DQ\��"?Q?Q��

��



� IRU QXPHULF YDOXHV
LI ��KDVBQXPEHUV ! ��^

� *HQHUDWHV � ORZHU ERXQG IRU LQSXW YDULDEOH�
SULQW 75$,1,1*),/( ��� PRGHE�����UHDO  � �UHDO��"?Q��
� *HQHUDWHV � XSSHU ERXQG IRU LQSXW YDULDEOH�
SULQW 75$,1,1*),/( ��� PRGHE�����UHDO  � �UHDO��"?Q?Q��

`

`

����������������������������������������������������������������������
��� SULQW SURJUDP XVDJH DQG H[LW�

VXE VKRZBXVDJH
^

SULQW ��(2)�

8VDJH� �SURJUDPBQDPH >�KY@ >ILOH@

�K GLVSOD\ WKLV KHOS DQG H[LW�
�Y GLVSOD\ YHUVLRQ QXPEHU DQG H[LW�

(2)

H[LW ��
`

����������������������������������������������������������������������
��� SULQW SURJUDP YHUVLRQ DQG H[LW�

VXE VKRZBYHUVLRQ
^

SULQWI���V �V?Q���SURJUDPBQDPH��IRLO�SURJROBYHUVLRQ��
H[LW ��

`

��� IRLO�SURJRO HQGV KHUH�

��



$�� IRLO�SURJROPE

�� �XVU�ELQ�SHUO
��
�3HUO�
�
�
� IRLO�SURJROPE�SHUO �� IRU WUDQVIRUPLQJ D )2,/ GDWD ILOH WR D 3URJRO
� IRUPDW ZLWK WKH �UHSUHVHQWDWLRQ� JLYHQ LQ >0RULN%URFNKDXVHQ ����@
�
� &RS\ULJKW �&� ���� &KDQGOHU &DXONLQV �FKDQGOHU#LFPF�VF�XVS�EU!
�
� 7KLV SURJUDP LV IUHH VRIWZDUH� \RX FDQ UHGLVWULEXWH LW DQG�RU PRGLI\
� LW XQGHU WKH WHUPV RI WKH *18 *HQHUDO 3XEOLF /LFHQVH DV SXEOLVKHG E\
� WKH )UHH 6RIWZDUH )RXQGDWLRQ� HLWKHU YHUVLRQ � RI WKH /LFHQVH� RU
� �DW \RXU RSWLRQ� DQ\ ODWHU YHUVLRQ�
�
� 7KLV SURJUDP LV GLVWULEXWHG LQ WKH KRSH WKDW LW ZLOO EH XVHIXO�
� EXW :,7+287 $1< :$55$17<� ZLWKRXW HYHQ WKH LPSOLHG ZDUUDQW\ RI
� 0(5&+$17$%,/,7< RU ),71(66 )25 $ 3$57,&8/$5 385326(� 6HH WKH
� *18 *HQHUDO 3XEOLF /LFHQVH IRU PRUH GHWDLOV�
�
� <RX VKRXOG KDYH UHFHLYHG D FRS\ RI WKH *18 *HQHUDO 3XEOLF /LFHQVH
� DORQJ ZLWK WKLV SURJUDP� LI QRW� ZULWH WR WKH )UHH 6RIWZDUH
� )RXQGDWLRQ� ,QF�� ��� 0DVV $YH� &DPEULGJH� 0$ ������ 86$�

� .H\ZRUGV� )2,/ 352*2/ IRUPDW GDWD FRQYHUVLRQ
� �,G� IRLO�SURJROPE�Y ���� ���������� FKDQGOHU

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

�IRLO�SURJROPEBYHUVLRQ 
����
�
�DXWKRUBQDPH VFDODU�JHWSZXLG������
�GDWH VFDODU�ORFDOWLPH�WLPH���

��SURJUDPBQDPH  ���  a V#�
�##�
#6$9('B$5*9 #$5*9�

� QDPH RI WKH )2,/ GDWDVHW ILOH EHLQJ SURFHVVHG
�B  �6$9('B$5*9>�@�
� VWULSV WKH H[WHQVLRQ IURP WKH ILOHQDPH
V�?������
�GDWDVHWBQDPH  �B�

UHTXLUH�
JHWRSWV�SO
��
*HWRSWV�
KY�
��

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

��



��� GLVSOD\ YHUVLRQ LI UHTXHVWHG�
	VKRZBYHUVLRQ LI ��RSWBY��

��� GLVSOD\ XVDJH LI UHTXHVWHG�
	VKRZBXVDJH LI ��RSWBK��

� IODJV LQWHUQRV
�QXPHULFBYDOXHV  ��
�SHULRGBEHIRUH  ��
�VHPLFRORQBEHIRUH  ��
�LG  ��

����������������������������������������������������������������������
��� UHDG LQSXW�

ZKLOH �GHILQHG��OLQH  �!�� ^
FKRS��OLQH��

��� LJQRUH HPSW\ OLQHV� DV ZHOO DV DQ\ GHFODUDWLRQV RI QXPHULF W\SHV�
LI ���OLQH �a �A��� 		 ��OLQH �a �FRQWLQXRXV��� ^

�B  �OLQH�

��� UHPRYH OHDGLQJ DQG WUDLOLQJ EODQNV
V�A?V����
V�?V�����

��� �XQFDSLWDOL]H� DQ\ FDSLWDO OHWWHUV
��� �WKLV LV RQH ZD\ LW FDQ EH GRQH LQ 3(5/�
WU�$�=�D�]��

��� GHILQLWLRQ RI GDWDW\SHV DQG WKHLU YDOXHV
��� �ZKLFK DUH WKHQ SODFHG LQ WKH DUUD\ �GDWDW\SHV��
LI �����?��� ^

V��>?
?�?�@���J�
V������
SXVK #GDWDW\SHV� �B�

`

��� H[WUDFWLRQ RI SUHGLFDWH GHILQLWLRQ
HOVLI ��?���?��� ^

V�?����

��� TXLFNOLVW LV XVHG WR VHSDUDWH WKH SUHGLFDWH QDPH
��� IURP WKH SUHGLFDWH DUJXPHQWV
#TXLFNOLVW  VSOLW��?����
�KHDGBQDPH  �TXLFNOLVW>�@�
#KHDGBDUJV  VSOLW����� �TXLFNOLVW>�@��

��



�KHDGBGHFODUDWLRQ  �H[DPSOH��H[���
IRU �L �� �� ��KHDGBDUJV� ^

SXVK #PRGHBGHFODUDWLRQV��D�L�?�H[� ?��KHDGBDUJV>�L@���
`

`

HOVLI ��A?���� ^
�SHULRGBEHIRUH  ��
�VHPLFRORQBEHIRUH  ��

`

HOVLI ��A?���� ^
�VHPLFRORQBEHIRUH  ��

`

��� DOO RWKHU OLQHV VKRXOG EH DWWULEXWH�YDOXHV RI H[DPSOHV
��� �IRU VRPH UHDVRQ HPSW\ OLQHV ZHUH VOLSSLQJ WKUX WKH
��� FRQGLWLRQ DW WKH YHU\ EHJLQQLQJ�
HOVH ^

� ZKHQ D VHPLFRORQ KDV EHHQ IRXQG� WKH EHJLQQLQJ RI WKH
� QHJDWLYH H[DPSOHV VHW KDV DUULYHG���
LI ��VHPLFRORQBEHIRUH�^

SXVK #WUDLQBQHJDWLYH� �B�
`
� WKH ILUVW WLPH D SHULRG LV IRXQG� WKH WHVW H[DPSOHV
� FDQ EH VDYHG���
HOVLI ��SHULRGBEHIRUH�^

LI �������^
V������
SXVK #WHVWBQHJDWLYH� �B�

`
LI ���?����^

V��?����
SXVK #WHVWBSRVLWLYH� �B�

`
`
� DIWHU DOO WKHVH FRQGLWLRQV� WKH SRVLWLYH WUDLQLQJ H[DPSOHV
� FDQ �ILQDOO\� EH VDYHG
HOVH ^

SXVK #WUDLQBSRVLWLYH� �B�
`

`
`

LI ��OLQH  a �FRQWLQXRXV�� ^
�QXPHULFBYDOXHV���

��



`

`

� &UHDWLQJ DQG RSHQLQJ ILOHV IRU WUDLQLQJ���
�ILOHQDPH  �GDWDVHWBQDPH�
BPEBWUDLQLQJ�SO
�
�ILOHRSHQ  RSHQ �75$,1,1*),/(� �!�ILOHQDPH���

� ��� DQG WHVW H[DPSOHV
�ILOHQDPH  �GDWDVHWBQDPH�
BPEBWHVW�SO
�
�ILOHRSHQ  RSHQ �7(67),/(� �!�ILOHQDPH���

� :LWK WKH LQIRUPDWLRQ DOUHDG\ H[WUDFWHG� D VWDQGDUG
� KHDGHU FDQ EH FUHDWHG IRU WKH 3URORJ WUDLQLQJ
� GDWD ILOH�
	SULQWBKHDGHU��QXPHULFBYDOXHV��

��� 1H[W� YDOLG YDOXHV IRU GLVFUHWH GDWDW\SHV DUH
��� SODFHG LQ WKH WUDLQLQJ GDWDILOH
SULQW 75$,1,1*),/( �������������������������?Q��
SULQW 75$,1,1*),/( �� 'DWD 7\SHV DQG 9DOXHV ?Q?Q��
IRU �L �� �� ��GDWDW\SHV� ^

#W\SHLQIR  VSOLW���?V�� �GDWDW\SHV>�L@��

IRU �M �� �� ��W\SHLQIR�^
SULQW 75$,1,1*),/( ��W\SHLQIR>�@��W\SHLQIR>�M@�?� ��

`
SULQW 75$,1,1*),/( �?Q?Q��

`

LI � �QXPHULFBYDOXHV � ^
SULQW 75$,1,1*),/( �UHDO�;� �� ?Q��
SULQW 75$,1,1*),/( �?W QXPEHU�;�?�?Q?Q��

`

SULQW 75$,1,1*),/( �H[�'� �� ?Q��
SULQW 75$,1,1*),/( �?W QDPH�'� >B_;@�� QDPH�1XP� ;�� LQW�1XP�� ?Q��
�QBH[DPSOHV  ��WUDLQBSRVLWLYH � � � ��WUDLQBQHJDWLYH � � �

��WHVWBSRVLWLYH � � � ��WHVWBQHJDWLYH�
SULQW 75$,1,1*),/( �?W 1XP ! �� 1XP  � �QBH[DPSOHV� �?�?Q?Q��

��� 7KH SRVLWLYH H[DPSOHV DUH ZULWWHQ WR WKH WUDLQLQJ GDWDILOH ���
SULQW 75$,1,1*),/( ������������������������������?Q��
SULQW 75$,1,1*),/( �� 3RVLWLYH 7UDLQLQJ ([DPSOHV ?Q?Q��
IRU �L �� �� ��WUDLQBSRVLWLYH�^

#H[DPSOH  VSOLW����� �WUDLQBSRVLWLYH>�L@��

��



SULQW 75$,1,1*),/( ���������������������������������?Q��
SULQW 75$,1,1*),/( �� 3RVLWLYH 7UDLQLQJ ([DPSOH ?��L?Q��
SULQW 75$,1,1*),/( �H[DPSOH�H�L��?Q?Q��
SULQW 75$,1,1*),/( �����������������������?Q��
SULQW 75$,1,1*),/( �� %DFNJURXQG .QRZOHGJH?Q��
IRU �M �� �� ��H[DPSOH�^

SULQW 75$,1,1*),/( �D�M�H�L� �H[DPSOH>�M@��?Q��
`
SULQW 75$,1,1*),/( �?Q��

`

SULQW 75$,1,1*),/( �?Q��

��� ��� WKHQ WKH QHJDWLYH H[DPSOHV DUH ZULWWHQ ���
SULQW 75$,1,1*),/( ������������������������������?Q��
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LI ��OLQH �a �A��� ^

�B  �OLQH�

��� UHPRYH OHDGLQJ DQG WUDLOLQJ EODQNV
V�A?V����
V�?V�����

��� �XQFDSLWDOL]H� DQ\ FDSLWDO OHWWHUV
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� FDQ �ILQDOO\� EH VDYHG
HOVH ^

SXVK #WUDLQBSRVLWLYH� �H���LG������B��
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