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/LVWD GH 7DEHODV
����� 5HVXPR GH &DUDFWHUurVWLFDV GRV &RQMXQWRV GH 'DGRV � � � � � � � � � � � � � � � � � � �
��� 'HVHPSHQKR GH &ODVVLnFDzFaDR SDUD 'XDV &ODVVHV � � � � � � � � � � � � � � � � � � � � �
����� %XSD ^ 'HVFULzFaDR GRV $WULEXWRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV %XSD H 0uHWRGR 3URS� �&�  XP H &�  GRLV� � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV %XSD H 0uHWRGR 0%� �&�  XP H &�  GRLV� � � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 3URS � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 0% � � ��
����� (UUR $SDUHQWH SDUD R &RQMXQWR GH 'DGRV %XSD �&�  XP H &�  GRLV� � � � � � � ��
����� 1uXPHUR 7RWDO GH &OuDXVXODV� 1uXPHUR GH 5HJUDV H 7HPSR GH ([HFXzFaDR HP 5HODzFaDR

DR (UUR $SDUHQWH GR &RQMXQWR GH 'DGRV %XSD �&�  XP H &�  GRLV� � � � � � � � ��
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����� 3LPD ^ 'HVFULzFaDR GRV $WULEXWRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV 3LPD H 0uHWRGR 3URS� �&�  ]HUR H &�  XP� � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV 3LPD H 0uHWRGR 0%� �&�  ]HUR H &�  XP� � � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 3URS � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 0% � � ��
����� (UUR $SDUHQWH SDUD R &RQMXQWR GH 'DGRV 3LPD �&�  ]HUR H &�  XP� � � � � � � ��
����� 1uXPHUR 7RWDO GH &OuDXVXODV� 1uXPHUR GH 5HJUDV H 7HPSR GH ([HFXzFaDR HP 5HODzFaDR

DR (UUR $SDUHQWH GR &RQMXQWR GH 'DGRV 3LPD �&�  ]HUR H &�  XP� � � � � � � � ��
����� %UHDVW ^ 'HVFULzFaDR GRV $WULEXWRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV %UHDVW H 0uHWRGR 3URS� �&�  UHFXUUHQFH H

&�  QR UHFXUUHQFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV %UHDVW H 0uHWRGR 0%� �&�  UHFXUUHQFH H

&�  QR UHFXUUHQFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 3URS � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 0% � � ��
����� (UUR $SDUHQWH SDUD R &RQM� GH 'DGRV %UHDVW �&�  UHFXUUHQFH H &�  QR UHFXUUHQFH� ��
����� 1uXPHUR 7RWDO GH &OuDXVXODV� 1uXPHUR GH 5HJUDV H 7HPSR GH ([HFXzFaDR HP 5HODzFaDR

DR (UUR $SDUHQWH GR &RQM� GH 'DGRV %UHDVW �&�  UHFXUUHQFH H &�  QR UHFXUUHQFH� ��
����� +XQJDULD ^ 'HVFULzFaDR GRV $WULEXWRV � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV +XQJDULD H 0uHWRGR 3URS� �&�  SUHVHQFH H

&�  DEVHQFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV +XQJDULD H 0uHWRGR 0%� �&�  SUHVHQFH H

&�  DEVHQFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 3URS � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 0% � � ��
����� (UUR $SDUHQWH SDUD R &RQMXQWR GH 'DGRV +XQJDULD �&�  SUHVHQFH H &�  DEVHQFH� ��
����� 1uXPHUR 7RWDO GH &OuDXVXODV� 1uXPHUR GH 5HJUDV H 7HPSR GH ([HFXzFaDR HP 5HODzFaDR

DR (UUR $SDUHQWH GR &RQMXQWR GH 'DGRV +XQJDULD �&�  SUHVHQFH H &�  DEVHQFH� ��
����� &UHGLW ^ 'HVFULzFaDR GRV $WULEXWRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV &UHGLW H 0uHWRGR 3URS� �&�  SRVLWLYH H

&�  QHJDWLYH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV &UHGLW H 0uHWRGR 0%� �&�  SRVLWLYH H

&�  QHJDWLYH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 3URS � ��

Y



����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 0% � � ��
����� (UUR $SDUHQWH SDUD R &RQMXQWR GH 'DGRV &UHGLW �&�  SRVLWLYH H &�  QHJDWLYH� � ��
����� 1uXPHUR 7RWDO GH &OuDXVXODV� 1uXPHUR GH 5HJUDV H 7HPSR GH ([HFXzFaDR HP 5HODzFaDR

DR (UUR $SDUHQWH GR &RQMXQWR GH 'DGRV &UHGLW �&�  SRVLWLYH H &�  QHJDWLYH� � ��
����� +HSDWLWLV ^ 'HVFULzFaDR GRV $WULEXWRV � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV +HSDWLWLV H 0uHWRGR 3URS� �&�  GLH H &�  OLYH� ��
����� 0uHGLDV SDUD R &RQMXQWR GH 'DGRV +HSDWLWLV H 0uHWRGR 0%� �&�  GLH H &�  OLYH� ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 3URS � ��
����� 'LIHUHQzFD HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO FRP 0uHWRGR 0% � � ��
����� (UUR $SDUHQWH SDUD R &RQMXQWR GH 'DGRV +HSDWLWLV �&�  GLH H &�  OLYH� � � � � ��
����� 1uXPHUR 7RWDO GH &OuDXVXODV� 1uXPHUR GH 5HJUDV H 7HPSR GH ([HFXzFaDR HP 5HODzFaDR

DR (UUR $SDUHQWH GR &RQMXQWR GH 'DGRV +HSDWLWLV �&�  GLH H &�  OLYH� � � � � � ��
��� 7D[DV 0uHGLDV GH (UUR H 1uXPHUR 0uHGLR GH &OuDXVXODV H 5HJUDV � � � � � � � � � � � � ��
��� 'LIHUHQzFDV HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO � � � � � � � � � � � ��
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� ,QWURGXzFaDR
2 REMHWLYR GH $SUHQGL]DGR GH 0uDTXLQD ^ $0 ^ uH GHVHQYROYHU PuHWRGRV� WuHFQLFDV H IHUUDPHQWDV
SDUD FRQVWUXLU PuDTXLQDV LQWHOLJHQWHV� TXH VH PRGLnFDP SDUD UHDOL]DU FDGD YH] PHOKRU VXD�V�
WDUHID�V�� C0HOKRU
 QHVVH VHQWLGR SRGH VHU WUDEDOKDU FRP PDLV HnFLAHQFLD RX SUHFLVaDR� RX DLQGD GH
IRUPD D DEUDQJHU XPD FODVVH PDLRU GH SUREOHPDV� 3DUD WDQWR� HVVDV PuDTXLQDV GHYHP VHU FDSD]HV
GH DSUHQGHU�
(P $0 LQGXWLYR VXSHUYLVLRQDGR� DSUHVHQWD�VH XP FRQMXQWR GH LQVWADQFLDV �H[HPSORV� GH WUHLQD�
PHQWR D XP DOJRULWPR GH LQGXzFaDR� RQGH FDGD LQVWADQFLD uH GHVFULWD SRU XP YHWRU GH DWULEXWR�YDORUHV
H XP UuRWXOR GH FODVVH� RX VHMD� DWUDYuHV GH XP IRUPDWR DWULEXWR�YDORU� $ WDUHID GR DOJRULWPR LQGXWRU
FRQVLVWH HP LQGX]LU XP FODVVLnFDGRU TXH SRGH VHU uXWLO SDUD FODVVLnFDU QRYDV LQVWADQFLDV�
9uDULRV IRUPDOLVPRV OuRJLFRV WAHP VLGR XWLOL]DGRV HP VLVWHPDV GH DSUHQGL]DGR LQGXWLYR SDUD D UH�
SUHVHQWDzFaDR 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 DWULEXWRV� L�H� OLQJXDJHQV SURSRVLFLRQDLV� 1R
HQWDQWR� R DSUHQGL]DGR EDVHDGR HP DWULEXWRV uH OLPLWDGR D GHVFULzFaRHV QaDR�UHODFLRQDLV SRLV DV GHV�
FULzFaRHV 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 FRP UHODzFaRHV LQWUurQVHFDV�
/LQJXDJHQV GH GHVFULzFaDR UHODFLRQDO� RX EDVHDGDV HP OuRJLFD GH SULPHLUD RUGHP� VaDR XVDGDV KuD PDLV
GH �� DQRV >6DPPXW� ����@� 1R HQWDQWR� DSUHQGL]DGR HPSurULFR GH SULPHLUD RUGHP VuR FRPHzFRX
D DWUDLU DWHQzFaDR PDFLzFD QR LQurFLR GRV DQRV ��� 3URJUDPDzFaDR /uRJLFD ,QGXWLYD ^ 3/, ^ uH XPD
DERUGDJHP UHODWLYDPHQWH UHFHQWH GH $0 LQGXWLYR� TXH 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�
6LVWHPDV GH DSUHQGL]DGR GH SULPHLUD RUGHP �RX GH 3/,�� FRPR )RLO >4XLQODQ� ����@ H 3URJRO
>0XJJOHWRQ� ����@� MuD IRUDP GHPRQVWUDGRV GLYHUVDV YH]HV HP SUREOHPDV GH DSUHQGL]DGR QRV TXDLV
GHnQLzFaRHV UHFXUVLYDV GH UHODzFaRHV VaDR SURFXUDGDV D SDUWLU GH OLVWDV GH FRQVWDQWHV GLVFUHWDV �QRPL�
QDLV� >4XLQODQ H &DPHURQ�-RQHV� ����@� >0XJJOHWRQ� ����@� 3UREOHPDV GHVVH WLSR SDUHFHP PXLWR
GLVWDQWHV GR WLSR GH SUREOHPD GH DSUHQGL]DGR DWULEXWR�YDORU WUDWDGR SRU VLVWHPDV GH ]HUR RUGHP
RX GH DSUHQGL]DGR SURSRVLFLRQDO� FRPR &1� >&ODUN H 1LEOHWW� ����@ H &��� >4XLQODQ� ����@� HVSH�
FLDOPHQWH TXDQGR WUDWDP GH YDORUHV FRQWurQXRV� &RP DOJXPDV PXGDQzFDV QD HVSHFLnFDzFaDR RULJLQDO
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GH VLVWHPDV GH DSUHQGL]DGR UHODFLRQDO� WRUQRX�VH SRVVurYHO GHnQLU YDULuDYHLV FRQWurQXDV TXH SRGHP VHU
FRPSDUDGDV FRP XP OLPLWH QXPuHULFR� $WUDYuHV GHVVH WUDWDPHQWR GH YDORUHV QXPuHULFRV� VLVWHPDV
GH 3/, SRGHP VHU DSOLFDGRV QaDR VuR QD EXVFD GH UHODzFaRHV HQWUH DWULEXWRV� PDV WDPEuHP D SUREOHPDV
GH FODVVLnFDzFaDR DWULEXWR�YDORU FRQYHQFLRQDLV� $VVLP� uH LQWHUHVVDQWH YHULnFDU R FRPSRUWDPHQWR GH
VLVWHPDV GH 3/, QHVVH WLSR GH SUREOHPD�
(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�
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� QHFHVVLWD�VH GH FRQKHFLPHQWR GH IXQGR VREUH XP GRPurQLR GH DSOL�
FDzFaDR 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
>0RULN H %URFNKDXVHQ� ����@� $VVLP RV GDGRV DVVXPHP XP IRUPDWR DLQGD PDLV ?UHODFLRQDO�� R
TXDO uH GHQRPLQDGR QHVWH WUDEDOKR GH IRUPDWR 0%� &RP LVVR� R VLVWHPD SRGH FRQVLGHUDU VRPHQWH
DTXHOHV SUHGLFDGRV TXH VaDR LQWHUHVVDQWHV SDUD D GHnQLzFaDR GR FRQFHLWR�
1HVWH WUDEDOKR� uH GHVFULWD XPD FRPSDUDzFaDR GR DSUHQGL]DGR GH FRQFHLWRV D SDUWLU GH VHLV FRQMXQWRV
GH GDGRV GR 8&, 0DFKLQH /HDUQLQJ 5HSRVLWRU\ �5HSRVLWuRULR GH $SUHQGL]DGR GH 0uDTXLQD GD
8QLYHUVLGDGH GH &DOLIuRUQLD�,UYLQH � >%ODNH HW DO�� ����@�� XWLOL]DQGR RV VLVWHPDV GH 3/, )RLO H
3URJRO� ,QLFLDOPHQWH HVVHV FRQMXQWRV HVWaDR QR IRUPDWR DWULEXWR�YDORU� )HUUDPHQWDV� GHVFULWDV
HP >&DXONLQV H 0RQDUG� ����@� VaDR XWLOL]DGDV SDUD FRQYHUWHU RV GDGRV QR IRUPDWR DWULEXWR�YDORU
SDUD RV IRUPDWRV ?SURSRVLFLRQDO� H 0%� 2V GDGRV VaDR DSUHVHQWDGRV D )RLO H 3URJRO WDQWR QR
IRUPDWR ?SURSRVLFLRQDO� TXDQWR QR IRUPDWR 0%� H R GHVHPSHQKR GH DPERV VLVWHPDV uH PHGLGR HP
FDGD FDVR�
'HSRLV GH UHDOL]DGR R DSUHQGL]DGR� RV UHVXOWDGRV REWLGRV FRP FDGD FRQMXQWR GH GDGRV VaDR DQDOL�
VDGRV XWLOL]DQGR XPD PDWUL] GH FRQIXVaDR� $OuHP GLVVR� YuDULDV PHGLGDV VaDR DSOLFDGDV DR FRQMXQWR
GH UHJUDV REWLGR GH PRGR D DYDOLDU VHX GHVHPSHQKR�
2 WUDEDOKR HVWuD RUJDQL]DGR GD VHJXLQWH IRUPD� 1D VHzFaDR � VaDR GHVFULWRV RV VLVWHPDV GH DSUHQGL]DGR
UHODFLRQDO XWLOL]DGRV QHVWH WUDEDOKR� 8PD GHVFULzFaDR GRV FRQMXQWRV GH GDGRV GD 8&, uH HVERzFDGD QD
VHzFaDR �� H[SOLFDQGR GH RQGH FDGD XP IRL UHWLUDGR H PRVWUDQGR HP OLQKDV JHUDLV RV DWULEXWRV TXH
RV FRPSaRHP� 1D VHzFaDR �� uH GHVFULWD D SUHSDUDzFaDR GRV H[SHULPHQWRV� $V PHGLGDV XWLOL]DGDV SDUD
DYDOLDU RV UHVXOWDGRV REWLGRV VaDR H[SOLFDGDV QD VHzFaDR �� 1D VHzFaDR � VaDR DSUHVHQWDGRV RV UHVXOWDGRV
H[SHULPHQWDLV REWLGRV SDUD FDGD FRQMXQWR GH GDGRV� 1D VHzFaDR �� RV UHVXOWDGRV REWLGRV FRP )RLO
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H FRP 3URJRO VaDR FRPSDUDGRV� SURFXUDQGR VDOLHQWDU DOJXPDV YDQWDJHQV H GHVYDQWDJHQV GH FDGD
VLVWHPD QR WUDWDPHQWR GHVVHV FRQMXQWRV GH GDGRV� (� SRU nP� DOJXPDV FRQVLGHUDzFaRHV nQDLV VaDR
HODERUDGDV QD VHzFaDR ��

� 6LVWHPDV GH 3/, 8WLOL]DGRV
2V VLVWHPDV GH 3/, FRQWHPSODGRV QHVVH WUDEDOKR� )RLO H 3URJRO� SRVVXHP DOJXPDV FDUDF�
WHUurVWLFDV HP FRPXP� FRPR R IDWR GH ID]HUHP XPD EXVFD ?WRS�GRZQ� QR HVSDzFR GH KLSuRWHVHV� RX
VHMD� GR JHUDO SDUD R HVSHFurnFR� 'LIHUHP SULQFLSDOPHQWH TXDQWR tD IRUPD GH LQFOXVaDR GH FRQKHFL�
PHQWR SUuHYLR GR GRPurQLR� $PERV WAHP VLGR DSOLFDGRV HP GLYHUVRV GRPurQLRV GH DSOLFDzFaDR�

��� )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� �GR JHUDO SDUD R HVSHFurnFR� QR HVSDzFR GH KLSuRWHVHV� 6HX FRQKHFLPHQWR SUuHYLR GHYH VHU
VHPSUH HP 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 GH XPD KLSuRWHVH
EDVHLD�VH QR *DQKR GH ,QIRUPDzFaDR REWLGR� SURFXUDQGR HQFRQWUDU FOuDXVXODV FRP FRPSULPHQWR
PurQLPR GH GHVFULzFaDR� TXH SRVVDP VXEVWLWXLU RV H[HPSORV VHQGR FRQVLGHUDGRV� REWHQGR DVVLP XPD
UHSUHVHQWDzFaDR PDLV FRPSDFWD GR FRQMXQWR GH GDGRV�

��� 3URJRO
3URJRO DSUHQGH PuXOWLSORV SUHGLFDGRV� GH IRUPD QaDR�LQWHUDWLYD H HPSurULFD� 3HUPLWH D LQFOXVaDR
GH FRQKHFLPHQWR SUuHYLR GHVFULWR GH IRUPD LQWHQVLRQDO� 8WLOL]D XPD HVWUDWuHJLD PLVWD GH EXVFD QR
HVSDzFR GH KLSuRWHVHV� ,VWR uH� DOuHP GH ID]HU XPD EXVFD GR JHUDO SDUD R HVSHFurnFR� WDPEuHP ID] XPD
EXVFD QR VHQWLGR LQYHUVR �?ERWWRP�XS��� ,QLFLDOPHQWH SURFXUD XPD KLSuRWHVH PHQRV JHUDO SDUD
VHUYLU GH OLPLWH LQIHULRU DR UHWLFXODGR GH KLSuRWHVHV� )D] XPD EXVFD GR JHUDO DR HVSHFurnFR DWUDYuHV
GH XP JUDIR GH UHnQDPHQWR GDV FOuDXVXODV� RX VHMD� GH XPD IRUPD ?WRS�GRZQ� >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�

�



� &RQMXQWRV GH 'DGRV
2V H[SHULPHQWRV DTXL GHVFULWRV IRUDP UHDOL]DGRV FRP GDGRV GH YuDULRV GRPurQLRV GLIHUHQWHV� 7RGRV
RV FRQMXQWRV GH GDGRV VaDR GR 8&, 0/ 5HSRVLWRU\ >%ODNH HW DO�� ����@� XP UHSRVLWuRULR GH GDGRV�
GH GRPurQLR SuXEOLFR� SDUD DSUHQGL]DGR GH PuDTXLQD�
3DUD WRUQDU DV FRPSDUDzFaRHV PDLV LQWHUHVVDQWHV� RV FRQMXQWRV GH GDGRV IRUDP HVFROKLGRV GH PRGR
TXH FRQWLYHVVHP WLSRV GH DWULEXWRV EDVWDQWH YDULDGRV� $OJXQV FRQMXQWRV FRQWHP VRPHQWH YDORUHV
FRQWurQXRV� HQTXDQWR RXWURV FRPELQDP DWULEXWRV GLVFUHWRV FRP DWULEXWRV FRQWurQXRV� +uD DLQGD
FRQMXQWRV FRQWHQGR YDORUHV GHVFRQKHFLGRV� 3DUD PHOKRU HQWHQGLPHQWR� XPD GHVFULzFaDR GR FRQWHuXGR
GH FDGD FRQMXQWR� EHP FRPR DV FDUDFWHUurVWLFDV JHUDLV GRV FRQMXQWRV� VaDR DSUHVHQWDGDV D VHJXLU�

��� 'HVFULzFaDR *HUDO GRV &RQMXQWRV GH 'DGRV
%XSD &RQWULEXLzFaDR GH 5� 6� )RUV\WK tD EDVH 8&,� FRQVLVWH HP GDGRV TXH GHVFUHYHP SDFLHQ�

WHV PDVFXOLQRV� DWUDYuHV GH YuDULRV H[DPHV GH VDQJXH H R YROXPH GH uDOFRRO FRQVXPLGR� 2V
SDFLHQWHV GLYLGHP�VH HP ?FRP SUREOHPDV GH IurJDGR� _ FODVVH XP _ H ?VHP LQGurFLRV GH
SUREOHPDV� _ FODVVH GRLV�

3LPD 'RDGR SRU 9� 6LJLOOLWR GR /DERUDWuRULR GH )urVLFD $SOLFDGD GD 8QLYHUVLGDGH -RKQV +RSNLQV
�(8$�� WUDWD�VH GH XP VXEFRQMXQWR GH XPD EDVH GH GDGRV PDLRU PDQWLGD SHOR ,QVWLWXWR
1DFLRQDO GH 'LDEHWH H 'RHQzFDV 'LJHVWLYDV H GH 5LP� TXH GHVFUHYH PXOKHUHV FRP SHOR PHQRV
�� DQRV� GHVFHQGHQWHV GD WULER LQGurJHQD 3LPD� 2 SUREOHPD FRQVLVWH HP SUHGL]HU VH XPD
SDFLHQWH LUuD WHVWDU FRPR SRVLWLYD _ FODVVH XP _ RX QHJDWLYD _ FODVVH ]HUR _ HP UHODzFaDR tD
GLDEHWH GH DFRUGR FRP RV FULWuHULRV GD 2UJDQL]DzFaDR 0XQGLDO GD 6DuXGH� D SDUWLU GH UHVXOWDGRV
GH H[DPHV PuHGLFRV H PHGLGDV nVLROuRJLFDV�

%UHDVW 8P GH GRLV FRQMXQWRV GH GDGRV QR UHSRVLWuRULR GD 8&, TXH WUDWDP GH FADQFHU GH PDPD�
'LYLGH�VH HP FDVRV GH UHFRUUAHQFLD _ FODVVH UHFXUUHQFH _ GH FADQFHU H RXWURV HP TXH QaDR
KRXYH UHFRUUAHQFLD _ FODVVH QR UHFXUUHQFH�

+XQJDULD 7UDWD GH GRHQzFDV FDUGurDFDV HP FDVRV UHXQLGRV SHOR +XQJDULDQ ,QVWLWXWH RI &DUGLR�
ORJ\� 'LYLGH�VH HP FDVRV QRV TXDLV R SDFLHQWH PRVWUD D SUHVHQzFD GH XPD GRHQzFD _ FODVVH
SUHVHQFH _ RX D DXVAHQFLD GD PHVPD _ FODVVH DEVHQFH�

&UHGLW 8WLOL]DGR SDUD DSURYDzFaDR GH FUuHGLWR D FOLHQWHV� GLYLGH�VH HP FDVRV GH DFHLWDzFaDR _ FODVVH
SRVLWLYH _ H UHMHLzFaDR _ FODVVH QHJDWLYH _ GH FUuHGLWR�

+HSDWLWLV 5HuXQH FDVRV FRP FDUDFWHUurVWLFDV GH SDFLHQWHV FRP KHSDWLWH� 'LYLGH�VH HP FDVRV GH
SDFLHQWHV FRP HVSHUDQzFD GH YLGD _ FODVVH OLYH _ H VHP HVSHUDQzFD GH YLGD _ FODVVH GLH�

�



��� &DUDFWHUurVWLFDV GRV &RQMXQWRV GH 'DGRV
$ 7DEHOD ����� PRVWUD XP UHVXPR GDV FDUDFWHUurVWLFDV GRV FRQMXQWRV GH GDGRV XWLOL]DGRV SDUD
UHDOL]DU DV FRPSDUDzFaRHV HQWUH )RLO H 3URJRO� 0RVWUD�VH� SDUD FDGD FRQMXQWR� R QuXPHUR GH
LQVWADQFLDV ��,QVW��� QuXPHUR H SRUFHQWDJHP GH LQVWADQFLDV GXSOLFDGDV �TXH DSDUHFHP PDLV GH XPD
YH]� H�RX FRQoLWDQWHV �PHVPRV YDORUHV GRV DWULEXWRV PDV FRP FODVVLnFDzFaRHV GLIHUHQWHV�� QuXPHUR
GH DWULEXWRV ��$WULE�� FRQWurQXRV H QRPLQDLV� GLVWULEXLzFaDR GDV FODVVHV� HUUR PDMRULWuDULR H VH R
FRQMXQWR GH GDGRV WHP SHOR PHQRV XP YDORU GHVFRQKHFLGR �9DORUHV 'HVFRQK����

&RQM� �,QVW� �'XSOLF� RX �$WULE� &ODVVH � &ODVVH (UUR 9DORUHV

GH 'DGRV &RQoLW� ��� �FRQW��QRP�� 0DMRULWuDULR 'HVFRQK�

EXSD ��� � ������� � ����� ?�� ������ ������ 1

?�� ������ HP ?��

SLPD ��� � ������� � ����� ?�� ������ ������ 1

?�� ������ HP ?��

EUHDVW ��� � ������ � ����� ?UHFXUUHQFH� ������ ������ <

?QR UHFXUUHQFH� ������ HP ?QR UHFXUUHQFH�

KXQJDULD ��� � ������� �� ������ ?SUHVHQFH� ������ ������ <

?DEVHQFH� ������ HP ?DEVHQFH�

FUHGLW ��� � ���� �� ����� ?SRVLWLYH� ������ ������ <

?QHJDWLYH� ������ HP ?QHJDWLYH�

KHSDWLWLV ��� � ���� �� ������ ?GLH� ������ ������ <

?OLYH� ������ HP ?OLYH�

7DEHOD ������ 5HVXPR GH &DUDFWHUurVWLFDV GRV &RQMXQWRV GH 'DGRV

2V FRQMXQWRV VaDR DSUHVHQWDGRV HP RUGHP FUHVFHQWH GH DFRUGR FRP R QuXPHUR GH DWULEXWRV GH FDGD
XP >/HH HW DO�� ����@� RUGHQDzFaDR HVWD TXH VHUuD PDQWLGD QD GHVFULzFaDR GRV UHVXOWDGRV� $ )LJXUD �����
PRVWUD D GLPHQVLRQDOLGDGH GRV FRQMXQWRV GH GDGRV� LVWR uH� R QuXPHUR GH DWULEXWRV H LQVWADQFLDV HP
FDGD FRQMXQWR� 'HYH VHU REVHUYDGR TXH GHYLGR tD JUDQGH YDULDzFaDR� R QuXPHUR GH LQVWADQFLDV uH
UHSUHVHQWDGR QD nJXUD FRPR ORJ����,QVWADQFLDV��

� 'HVFULzFaDR GRV ([SHULPHQWRV
2V VLVWHPDV GH 3/, DTXL WUDWDGRV DSUHQGHP XP FRQFHLWR TXH GLIHUHQFLD HQWUH GXDV FODVVHV� LQGX�
]LQGR XPD KLSuRWHVH TXH FREUH RV H[HPSORV GH XPD GDV FODVVHV _ FODVVH SRVLWLYD _ GH PRGR TXH
TXDOTXHU H[HPSOR SHUWHQFHQWH tD RXWUD FODVVH _ FODVVH QHJDWLYD _ QaDR VHMD FREHUWR� 3DUD TXH RV
VLVWHPDV DSUHQGDP WDQWR R FRQFHLWR UHIHUHQWH tD SULPHLUD FODVVH �;� TXDQWR R FRQFHLWR UHIHUHQWH
tD VHJXQGD FODVVH �< �� uH QHFHVVuDULR H[HFXWuD�ORV GXDV YH]HV� ,QLFLDOPHQWH� RV H[HPSORV GD FODVVH ;
VaDR IRUQHFLGRV FRPR H[HPSORV SRVLWLYRV H RV H[HPSORV GD FODVVH < VaDR IRUQHFLGRV FRPR H[HPSORV

�(VWDV LQIRUPDzFaRHV IRUDP REWLGDV XWLOL]DQGR D IHUUDPHQWD LQIR FRQWLGD QR 0/&���

�



)LJXUD ������ 'LPHQVLRQDOLGDGH GRV &RQMXQWRV GH 'DGRV

QHJDWLYRV GHVVH FRQFHLWR� 1D H[HFXzFaDR VHJXLQWH uH IHLWR R SURFHVVR FRQWUuDULR� IRUQHFHQGR RV H[HP�
SORV GD FODVVH < FRPR H[HPSORV SRVLWLYRV H RV H[HPSORV GD FODVVH ; FRPR H[HPSORV QHJDWLYRV�
1HVWH WUDEDOKR DPERV FRQFHLWRV IRUDP LQGX]LGRV�
2V VLVWHPDV GH DSUHQGL]DGR )RLO H 3URJRO IRUDP H[HFXWDGRV FRP RV SDUADPHWURV SDGUaRHV� $
uXQLFD DOWHUDzFaDR IHLWD IRL QR VHQWLGR GH DOWHUDU R SDUADPHWUR GH HUUR SHUPLWLGR QR 3URJRO SDUD XP
PuD[LPR GH ��� GH HUUR QDV UHJUDV JHUDGDV� ,VWR IRL IHLWR FRP D nQDOLGDGH GH HTXLSDUuD�ODV FRP DV
UHJUDV JHUDGDV SRU )RLO� MuD TXH D WD[D GH HUUR SDGUaDR SDUD DV UHJUDV GHVWH uXOWLPR uH GH ���� 9DOH
UHVVDOWDU DLQGD TXH WRGRV RV DWULEXWRV QXPuHULFRV �FRQWurQXRV� IRUDP FRQVLGHUDGRV FRPR VHQGR GR
PHVPR WLSR ?UHDO�� H WRGRV RV DWULEXWRV ERROHDQRV� RX VHMD� TXH WLYHVVHP YDORUHV ?\HV� RX ?QR��
IRUDP PDUFDGRV FRPR VHQGR GR WLSR ?ERROHDQ��
3DUD HVWLPDU D WD[D GH HUUR YHUGDGHLUD� IRL HVFROKLGR R PuHWRGR GH ?UHVDPSOLQJ� FKDPDGR ?���
IROG FURVV YDOLGDWLRQ�� (VWH PuHWRGR uH DFRQVHOKuDYHO SDUD FRQMXQWRV GH H[HPSORV GH WDPDQKR
PuHGLR FRPR RV XWLOL]DGRV QHVWH WUDEDOKR� SRLV uH FDSD] GH FRPELQDU HnFLAHQFLD FRPSXWDFLRQDO H ERD
SUHFLVaDR SDUD HVWLPDU D WD[D GH HUUR YHUGDGHLUD�
2V FRQMXQWRV GH H[HPSORV IRUDP HPEDUDOKDGRV H GLYLGLGRV HP �� SDUWLzFaRHV PXWXDPHQWH H[FOXVL�
YDV� XWLOL]DQGR DV IHUUDPHQWDV SDUD SDUWLFLRQDPHQWR GH H[HPSORV SUHVHQWHV QR DPELHQWH $036$0
>%DWLVWD� ����@� 3RVWHULRUPHQWH� IRUDP FRQVWUXurGRV RV FRQMXQWRV GH WUHLQDPHQWR H WHVWH VHJXQGR

�



R PuHWRGR ?���IROG FURVV YDOLGDWLRQ�� 8P DVSHFWR LPSRUWDQWH D VHU GHVWDFDGR QRV H[SHULPHQWRV
UHDOL]DGRV� uH TXH H[DWDPHQWH DV PHVPDV SDUWLzFaRHV IRUDP XWLOL]DGDV SDUD PHGLU DPERV DOJRULW�
PRV� 2X VHMD� SDUD FDGD FRQMXQWR GH H[HPSORV� RV VLVWHPDV IRUDP PHGLGRV XWLOL]DQGR RV PHVPRV
�� FRQMXQWRV GH WUHLQDPHQWR H WHVWH� (VWH SURFHGLPHQWR SRGH� HYHQWXDOPHQWH� DX[LOLDU HP XPD
DQuDOLVH PDLV PLQXFLRVD SDUD HQWHQGHU DV SRVVurYHLV GLIHUHQzFDV GH SHUIRUPDQFH HQWUH RV GRLV VLVWH�
PDV GH DSUHQGL]DGR� $SuRV D FRQVWUXzFaDR GRV FRQMXQWRV GH WUHLQDPHQWR H WHVWH� IRUDP DSOLFDGRV RV
FRQYHUVRUHV VLQWuDWLFRV� GHVFULWRV HP >&DXONLQV H 0RQDUG� ����@� SDUD R IRUPDWR GH )RLO H 3UR�
JRO� FRORFDQGR RV GDGRV QR IRUPDWR DWULEXWR�YDORU� RX ?SURSRVLFLRQDO�� H WDPEuHP QR IRUPDWR
UHODFLRQDO DWUDYuHV GR PuHWRGR 0%�

� 0HGLGDV &RQVLGHUDGDV
$PDWUL] GH FRQIXVaDR RIHUHFH XPD PHGLGD GD HnFLAHQFLD GR PRGHOR GH FODVVLnFDzFaDR� L�H� D KLSuRWHVH K
LQGX]LGD� PRVWUDQGR R QuXPHUR GH FODVVLnFDzFaRHV FRUUHWDV YHUVXV DV FODVVLnFDzFaRHV SUHGLWDV SDUD FDGD
FODVVH� 3DUD H[HPSOLnFDU� FRQVLGHUD�VH XP SUREOHPD GH FODVVLnFDzFaDR FRP GXDV FODVVHV� URWXODGDV
FRPR ?�� H ?b�� 2V GRLV WLSRV GH HUUR SRVVurYHLV VaDR FKDPDGRV GH IDOVR SRVLWLYR H IDOVR QHJDWLYR
>%DUDQDXVNDV H 0RQDUG� ����E@� $ 7DEHOD ��� LOXVWUD D PDWUL] GH FRQIXVaDR FRUUHVSRQGHQWH RQGH
73 uH R QuXPHUR GH H[HPSORV SRVLWLYRV FODVVLnFDGRV FRUUHWDPHQWH� RX YHUGDGHLURV SRVLWLYRV� )1 uH R
QuXPHUR GH LQVWADQFLDV SRVLWLYDV FODVVLnFDGDV GH IRUPD HUUDGD� RX IDOVRV QHJDWLYRV� )3 uH R QuXPHUR
GH H[HPSORV QHJDWLYRV FODVVLnFDGRV GH IRUPD HUUDGD� RX IDOVRV SRVLWLYRV� H 71 uH R QuXPHUR GH
LQVWADQFLDV QHJDWLYDV FODVVLnFDGDV FRUUHWDPHQWH� RX YHUGDGHLURV QHJDWLYRV� HP XP WRWDO GH Q  
�73 � )1 � )3 � 71 � LQVWADQFLDV�

5uRWXOR GD FODVVH SUHGLWR FRPR &� SUHGLWR FRPR &b 7D[D GH (UUR GD &ODVVH 7D[D GH HUUR WRWDO
9HUG� SRVLWLYRV )DOVRV QHJDWLYRV

YHUG� &� 73 )1 )1
73�)1

)3�)1
Q)DOVRV SRVLWLYRV 9HUG� QHJDWLYRV

YHUG� &b )3 71 )3
)3�71

7DEHOD ���� 'HVHPSHQKR GH &ODVVLnFDzFaDR SDUD 'XDV &ODVVHV
(VVDV TXDWUR VLWXDzFaRHV VaDR LOXVWUDGDV QD )LJXUD ��� SDUD D �FODVVH  &�!� LVWR uH�

�� D LQVWADQFLD SHUWHQFH tD FODVVH &� H uH SUHGLWR SHOR FODVVLnFDGRU FRPR VHQGR GD FODVVH &��
1HVVH FDVR� HVVD LQVWADQFLD uH XP YHUGDGHLUR SRVLWLYR�

�� D LQVWADQFLD SHUWHQFH tD FODVVH &b H uH SUHGLWR SHOR FODVVLnFDGRU FRPR VHQGR GD FODVVH &b�
1HVVH FDVR� HVVD LQVWADQFLD uH XP YHUGDGHLUR QHJDWLYR�

�



X1

X2

True Positives

False Positives

False Negatives

Predicted Class True Class

)LJXUD ���� 9HUGDGHLURV 3RVLWLYRV� )DOVRV 3RVLWLYRV H )DOVRV 1HJDWLYRV

�� D LQVWADQFLD SHUWHQFH tD FODVVH &b H uH SUHGLWR SHOR FODVVLnFDGRU FRPR VHQGR GD FODVVH &��
1HVVH FDVR� HVVD LQVWADQFLD uH XP IDOVR SRVLWLYR�

�� D LQVWADQFLD SHUWHQFH tD FODVVH &� H uH SUHGLWR SHOR FODVVLnFDGRU FRPR VHQGR GD FODVVH &b�
1HVVH FDVR� HVVD LQVWADQFLD uH XP IDOVR QHJDWLYR�

$ WD[D GH HUUR uH XPD PuHWULFD EDVWDQWH XWLOL]DGD SDUD DYDOLDU R GHVHPSHQKR GH VLVWHPDV GH
DSUHQGL]DGR� 'HQWUH DV SRVVurYHLV WD[DV� DV XWLOL]DGDV QHVWH WUDEDOKR VaDR�

�� D WD[D GH HUUR UHODWLYR tD FODVVH SRVLWLYD _ (TXDzFaDR ��
�� D WD[D GH HUUR UHODWLYR tD FODVVH QHJDWLYD _ (TXDzFaDR ��
�� R HUUR WRWDO� RQGH Q  �73 �)1 �)3 �71 � uH R QuXPHUR WRWDO GH LQVWADQFLDV _ (TXDzFaDR �� H
�� D PuHGLD *� XPD YDULDzFaDR GD PuHGLD JHRPuHWULFD D TXDO uH DSURSULDGD SDUD VLWXDzFaRHV QDV TXDLV R
QuXPHUR GH H[HPSORV HP FDGD XPD GDV FODVVHV; H < HVWuD PXLWR GHVEDODQFHDGR _ (TXDzFaDR ��

�



(UUR HP &�  )1
73 � )1 ���

(UUR HP &b  )3
)3 � 71 ���

(UUR WRWDO  )3 � )1
Q ���

0uHGLD *  
U )1

73 � )1
)3

)3 � 71 ���

2XWUD PHGLGD XWLOL]DGD uH D GLIHUHQzFD HP GHVYLRV�SDGUaDR GR HUUR� 6XSRQKD TXH VH TXHLUD FRPSDUDU
GRLV DOJRULWPRV FRP WD[DV GH HUUR LJXDLV D �� �h�� � H �� �h�� �� 6HUuD TXH XP GHOHV uH PHOKRU TXH R
RXWUR" L�H�� TXH H[LVWH XPD GLIHUHQzFD VLJQLnFDWLYD GH XP SDUD R RXWUR FRP UHODzFaDR tDV WD[DV GH HUUR
DSUHVHQWDGDV SRU HOHV� FRP QurYHO GH FRQnDQzFD GH ���" 3DUD UHVSRQGHU HVVD SHUJXQWD� DVVXPH�VH
R FDVR JHUDO SDUD GHWHUPLQDU VH D GLIHUHQzFD GH XP DOJRULWPR SDUD RXWUR _ SRU H[HPSOR $� H
$� _ uH VLJQLnFDWLYD RX QaDR� 3DUD WDQWR� D PuHGLD H R GHVYLR SDGUaDR FRPELQDGRV VaDR FDOFXODGRV
GH DFRUGR FRP DV (TXDzFaRHV � H �� UHVSHFWLYDPHQWH� $ GLIHUHQzFD DEVROXWD HP GHVYLRV�SDGUaDR uH
FDOFXODGD DWUDYuHV GD (TXDzFaDR � >:HLVV H ,QGXUNK\D� ����@�

PHDQ�$� b$��  PHDQ�$��bPHDQ�$�� ���

VG�$� b$��  
V

VG�$��� � VG�$���
� ���

DG�$� b$��  PHDQ�$� b$��
VG�$� b$�� ���

6H DG�$�b$�� ! �� SRGH�VH GL]HU TXH $� WHP XP GHVHPSHQKR PHOKRU TXH $�� 6H DG�$�b$�� w �
GHVYLRV�SDGUaDR� SRGH�VH GL]HU TXH $� WHP PHOKRU GHVHPSHQKR TXH $� FRP QurYHO GH FRQnDQzFD GH
���� 3RU RXWUR ODGR� VH DG�$� b $�� � � GL]�VH TXH $� WHP XP GHVHPSHQKR PHOKRU TXH $� H
VH DG�$� b $�� � � GHVYLRV�SDGUaDR HQWaDR $� WHP XP GHVHPSHQKR PHOKRU TXH $� FRP QurYHO GH
FRQnDQzFD GH ����

�



� 5HVXOWDGRV ([SHULPHQWDLV
3DUD FDGD FRQMXQWR GH GDGRV IRUDP FRQVWUXurGDV YuDULDV WDEHODV TXH SURFXUDP GHWDOKDU RV UHVXOWDGRV
H[SHULPHQWDLV REWLGRV� 1DV VHzFaRHV TXH VH VHJXHP� VHUaDR DSUHVHQWDGDV HVVDV WDEHODV�

q 1D SULPHLUD WDEHOD uH GHVFULWR FDGD DWULEXWR GR FRQMXQWR GH GDGRV� DWUDYuHV GH XP QuXPHUR�
R QRPH GR DWULEXWR H R WLSR �GLVFUHWR RX FRQWurQXR�� 3DUD DWULEXWRV GLVFUHWRV� R QuXPHUR
PuD[LPR GH YDORUHV SRVVurYHLV H R QuXPHUR GH YDORUHV UHDOPHQWH DWULEXurGRV DR DWULEXWR QR
FRQMXQWR� DPERV FDOFXODGRV SHOD IHUUDPHQWD LQIR GR 0/&��� VaDR PRVWUDGRV� 'HYH VHU
REVHUYDGR TXH XP QuXPHUR PDLRU GH YDORUHV HQFRQWUDGRV HP UHODzFaDR DR GH YDORUHV SRVVurYHLV
LQGLFD TXH KuD YDORUHV IDOWDQGR SDUD DTXHOH DWULEXWR� SRUuHP R FRQWUuDULR QaDR uH YHUGDGH�

q $ VHJXQGD WDEHOD FRQVLVWH GH GXDV SDUWHV� VHQGR TXH RV YDORUHV IRUDP FDOFXODGRV SDUD RV
H[SHULPHQWRV UHDOL]DGRV XWLOL]DQGR R PuHWRGR ?SURSRVLFLRQDO� H ?���IROG FURVV�YDOLGDWLRQ��
1D SDUWH �D� VaDR PRVWUDGRV R YDORU PuHGLR H GHVYLR�SDGUaDR� SDUD DV WD[DV GH HUUR UHODWLYR tD
FODVVH SRVLWLYD H tD FODVVH QHJDWLYD� R HUUR WRWDO H R HUUR EDVHDGR QD PuHGLD *� 7DPEuHP VaDR
LQGLFDGRV RV YDORUHV PuD[LPR H PurQLPR GH FDGD WD[D� $OuHP GLVVR� VaDR PRVWUDGDV PDWUL]HV
GH FRQIXVaDR RQGH FDGD SRVLzFaDR FRQWuHP R YDORU PuHGLR SDUD RV �� ?IROGV��
1D SDUWH �E� GHVVD WDEHOD VaDR PRVWUDGRV R QuXPHUR PuHGLR GH UHJUDV JHUDGDV �FOuDXVXODV FRP
FRUSR� H R QuXPHUR PuHGLR GR WRWDO GH FOuDXVXODV �FRP FRUSR H VHP� SDUD VH WHU XPD LGuHLD GR
WDPDQKR GDV KLSuRWHVHV LQGX]LGDV H GD FREHUWXUD GDV UHJUDV� 1D TXDUWD FROXQD HVWuD LQGLFDGR
R WHPSR PuHGLR GH H[HFXzFaDR H VHX GHVYLR�SDGUaDR� 2 WHPSR GH &38 QDV WDEHODV UHIHUH�VH
tD H[HFXzFaDR GH 3URJRO HP XP 3HQWLXP ,, FRP FORFN GH ��� 0+]� URGDQGR /LQX[ FRPR
VLVWHPD RSHUDFLRQDO� H tD H[HFXzFaDR GH )RLO HP XPD HVWDzFaDR GH WUDEDOKR 6XQ 8OWUD� FRP
FORFN GH ��� 0+]� URGDQGR R 6RODULV FRPR VLVWHPD RSHUDFLRQDO�

q 1D WHUFHLUD WDEHOD VaDR PRVWUDGRV RV PHVPRV QuXPHURV TXH QD VHJXQGD WDEHOD PDV SDUD RV
H[SHULPHQWRV UHDOL]DGRV XWLOL]DQGR R PuHWRGR 0% SDUD UHSUHVHQWDU RV GDGRV�

q 1D TXDUWD WDEHOD uH PRVWUDGD D GLIHUHQzFD HP GHVYLRV�SDGUaDR GH )RLO SDUD 3URJRO TXDQGR
R PuHWRGR ?SURSRVLFLRQDO� IRL XWLOL]DGR�

q 1D TXLQWD WDEHOD uH PRVWUDGD D GLIHUHQzFD HP GHVYLRV�SDGUaDR GH )RLO SDUD 3URJRO TXDQGR
R PuHWRGR 0% IRL XWLOL]DGR�

q 1D VH[WD WDEHOD VaDR PRVWUDGDV DV WD[DV GH HUUR DSDUHQWH UHODWLYR tD FODVVH SRVLWLYD H tD FODV�
VH QHJDWLYD� H R HUUR WRWDO� REWLGRV TXDQGR UHJUDV VaDR LQGX]LGDV VREUH WRGR R FRQMXQWR GH
GDGRV� 'D VHJXQGD tD TXLQWD FROXQD RV UHVXOWDGRV XWLOL]DQGR D UHSUHVHQWDzFaDR ?SURSRVLFLR�
QDO� VaDR LQGLFDGRV H QDV TXDWUR FROXQDV VHJXLQWHV VaDR PRVWUDGRV UHVXOWDGRV REWLGRV FRP D
UHSUHVHQWDzFaDR 0%�
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q 1D uXOWLPD WDEHOD uH PRVWUDGR R QuXPHUR WRWDO GH FOuDXVXODV JHUDGDV TXDQGR UHJUDV VaDR LQ�
GX]LGDV XWLOL]DQGR WRGR R FRQMXQWR GH GDGRV� R QuXPHUR GH UHJUDV �FOuDXVXODV FRP FRUSR�
LQGX]LGDV� H R WHPSR GH H[HFXzFaDR QHFHVVuDULR SDUD ID]HU D LQGXzFaDR� DWUDYuHV GD UHSUHVHQWDzFaDR
?SURSRVLFLRQDO� H GD UHSUHVHQWDzFaDR 0%� &DGD OLQKD PRVWUD R UHVXOWDGR GH XP GRV VLVWHPDV�
OHYDQGR HP FRQVLGHUDzFaDR FDGD XPD GDV GXDV FODVVHV FRPR ?SRVLWLYD��
'HYH VHU REVHUYDGR TXH D GLIHUHQzFD HQWUH R QuXPHUR WRWDO GH FOuDXVXODV H UHJUDV IRUQHFH R
QuXPHUR GH H[HPSORV SRVLWLYRV QaDR FREHUWRV SHODV UHJUDV LQGX]LGDV� PDV TXH VaDR FREHUWRV
SRU XPD FOuDXVXOD VHP FRUSR TXH VLPSOHVPHQWH QRPHLD R H[HPSOR�

q )LQDOPHQWH� VaDR PRVWUDGDV RLWR nJXUDV FRP DV UHJUDV JHUDGDV HP FDGD XP GRV FDVRV GHVFULWRV
QD uXOWLPD WDEHOD�

��� &RQMXQWR GH 'DGRV %XSD

1uXPHUR 1RPH �9DORUHV 'LVWLQWRV
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GH FOuDXVXODV� SRGH�VH REVHUYDU TXH� QR FDVR GH )RLO� HVVH QuXPHUR uH VHPSUH PDLRU TXDQGR VaDR
XWLOL]DGRV RV GDGRV QR IRUPDWR 0%� 2 PHVPR DFRQWHFH FRP R QuXPHUR PuHGLR GH UHJUDV� 3RUuHP�
LVVR QaDR VH YHULnFD QR FDVR GH 3URJRO� &RQVLGHUDQGR R QuXPHUR PuHGLR GH FOuDXVXODV� DOJXPDV
YH]HV HVVH YDORU uH LQIHULRU TXDQGR R IRUPDWR 0% uH XWLOL]DGR� SRU H[HPSOR SDUD R FRQMXQWR GH
GDGRV +HSDWLWLV�
&RQMXQWR GH $OJRULWPR )3�)1

Q � &OuDXVXODV � 5HJUDV
'DGRV 3URS 0% 3URS 0% 3URS 0%
%XSD )RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���

3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ��� h ��� ��� h ���
)RLO�&�� ���� h ���� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ��� h ��� ��� h ���

3LPD )RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ���� ����� h ���� ���� h ���� ���� h ����
)RLO�&�� ���� h ��� ���� h ��� ���� h ��� ����� h ���� ���� h ��� ���� h ����
3URJRO�&�� ���� h ��� ���� h ��� ����� h ��� ����� h ��� ���� h ��� ���� h ���

%UHDVW )RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ��� h ��� ��� h ����
)RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ���� ���� h ��� ��� h ����

+XQJDULD )RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ��� h ��� ��� h ����
)RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ���� ���� h ��� ��� h ����

&UHGLW )RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ���� ���� h ��� ��� h ����
)RLO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ���
3URJRO�&�� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ���� h ��� ��� h ���

+HSDWLWLV )RLO�&�� ���� h ���� ���� h ��� ��� h ��� ���� h ��� ��� h ��� ���� h ���
3URJRO�&�� ���� h ���� ���� h ��� ���� h ��� ���� h ��� ��� h ��� ��� h ���
)RLO�&�� ���� h ���� ���� h ���� ��� h ��� ���� h ��� ��� h ��� ��� h ���
3URJRO�&�� ^ ���� h ��� ^ ���� h ��� ^ ��� h ���

7DEHOD ���� 7D[DV 0uHGLDV GH (UUR H 1uXPHUR 0uHGLR GH &OuDXVXODV H 5HJUDV

&RP UHODzFaDR DR QuXPHUR PuHGLR GH UHJUDV� )RLO WDPEuHP JHUD XP QuXPHUR PDLRU TXDQGR RV GDGRV
HVWaDR QR IRUPDWR 0%� H[FHWR SDUD R FRQMXQWR GH GDGRV +HSDWLWLV� 3DUD HVVH FRQMXQWR GH GDGRV
QaDR uH SRVVurYHO WLUDU DOJXPD FRQFOXVaDR� GHYLGR DR HOHYDGR GHVYLR SDGUaDR� (QWUHWDQWR� LVVR QaDR

�1aDR IRL SRVVurYHO H[HFXWDU 3URJRO �&�� FRP R FRQMXQWR GH GDGRV +HSDWLWLV H IRUPDWR ?SURSRVLFLRQDO�� SRLV
3URJRO HQWURX HP ?ORRS��
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DFRQWHFH FRP 3URJRO TXH PRVWUD XPD FODUD WHQGAHQFLD D JHUDU XP SHTXHQR QuXPHUR GH UHJUDV
XWLOL]DQGR HVVH IRUPDWR� 1D UHDOLGDGH� RV GDGRV QR IRUPDWR 0% PRVWUDP�VH PDLV DSURSULDGRV
SDUD VHUHP XVDGRV FRP 3URJRO�
$ 7DEHOD ��� PRVWUD D GLIHUHQzFD HP GHVYLRV�SDGUaDR GH )RLO SDUD 3URJRO SDUD R PuHWRGR ?SUR�
SRVLFLRQDO� H 0%� 2X VHMD� YDORUHV QHJDWLYRV LQGLFDP TXH R HUUR FRPHWLGR SRU )RLO uH PHQRU TXH R
FRPHWLGR SRU 3URJRO� HQTXDQWR TXH YDORUHV SRVLWLYRV LQGLFDP TXH R HUUR FRPHWLGR SRU 3URJRO
uH PHQRU TXH R FRPHWLGR SRU )RLO� &RPR SRGH VHU REVHUYDGR� HP QHQKXP GRV FDVRV FRQVLGHUDGRV
HVVH YDORU uH PDLRU TXH � RX PHQRU TXH ��� 3RUWDQWR� QHQKXP GRV VLVWHPDV PRVWURX� SDUD HVVHV
FRQMXQWRV GH GDGRV� XP GHVHPSHQKR PHOKRU TXH R RXWUR FRP QurYHO GH FRQnDQzFD GH ����

&RQMXQWR GH (UUR 7RWDO
'DGRV &RQFHLWR 3URS 0%
%XSD &�  XP ���� ����

&�  GRLV ���� ����
3LPD &�  ]HUR ���� ����

&�  XP ���� ����
%UHDVW &�  UHFXUUHQFH ���� ����

&�  QR UHFXUUHQFH ���� ����
+XQJDULD &�  SUHVHQFH ���� ����

&�  DEVHQFH ���� ����
&UHGLW &�  QHJDWLYH ���� ����

&�  SRVLWLYH ���� ����
+HSDWLWLV &�  GLH ���� ����

&�  OLYH _ ����

7DEHOD ���� 'LIHUHQzFDV HP 'HVYLRV�3DGUaDR GRV (UURV HQWUH )RLO H 3URJRO

� &RQVLGHUDzFaRHV )LQDLV

1HVWH WUDEDOKR IRUDP DSUHVHQWDGRV UHVXOWDGRV GH XPD FRPSDUDzFaDR HPSurULFD HQWUH RV VLVWHPDV
GH 3URJUDPDzFaDR /uRJLFD ,QGXWLYD )RLO H 3URJRO� $PERV VLVWHPDV IRUDP H[HFXWDGRV FRP VHXV
SDUADPHWURV GHIDXOW XWLOL]DQGR VHLV FRQMXQWRV GH GDGRV GH SUREOHPDV GR PXQGR UHDO WLUDGRV GR
5HSRVLWuRULR GH $SUHQGL]DGR GH 0uDTXLQD GD 8&,�
7RGRV RV GDGRV HVWDYDP LQLFLDOPHQWH QR IRUPDWR DWULEXWR�YDORU� IRUPDWR EDVWDQWH XWLOL]DGR QRV
VLVWHPDV GH $0 SURSRVLFLRQDO� (VVHV GDGRV UHSUHVHQWDGRV QD IRUPD UHODFLRQDO WDPEuHP SRGHP
VHU XWLOL]DGRV QD H[HFXzFaDR GH H[SHULPHQWRV FRP VLVWHPDV GH 3/,� 1HVWH WUDEDOKR IRUDP XWLOL]DGDV
GXDV SRVVurYHLV UHSUHVHQWDzFaRHV UHODFLRQDLV�

�� FDGD H[HPSOR uH UHSUHVHQWDGR XWLOL]DQGR XP uXQLFR SUHGLFDGR FXMD DULGDGH uH GHWHUPLQDGD
SHOR QuXPHUR GH DWULEXWRV�

�� FDGD H[HPSOR uH UHSUHVHQWDGR SRU SUHGLFDGRV GLIHUHQWHV� GH DULGDGH �� DVVRFLDGRV D FDGD
DWULEXWR� RQGH R SULPHLUR DUJXPHQWR LGHQWLnFD R H[HPSOR H R VHJXQGR DUJXPHQWR R YDORU

��



GR DWULEXWR FRUUHVSRQGHQWH�

(VVH uXOWLPR IRUPDWR uH GHQRPLQDGR QHVWH WUDEDOKR GH 0% >&DXONLQV� ����@�
$ SUHSDUDzFaDR GRV GDGRV IRL IHLWD XWLOL]DQGR XPD VuHULH GH IHUUDPHQWDV HVFULWDV QD OLQJXDJHP 3HUO�
GHVFULWDV HP >&DXONLQV H 0RQDUG� ����@� $ SDUWLU GRV GDGRV SUHSDUDGRV� IRUDP UHDOL]DGRV H[SH�
ULPHQWRV SDUD DYDOLDU R GHVHPSHQKR GRV VLVWHPDV )RLO H 3URJRO HP UHODzFaDR D FDGD IRUPDWR�
$WUDYuHV GH ?���IROG FURVV�YDOLGDWLRQ� HVWLPRX�VH R HUUR GH FODVVLnFDzFaDR SDUD DPERV VLVWHPDV� $OuHP
GLVVR� UHJUDV nQDLV IRUDP LQGX]LGDV XWLOL]DQGR WRGR R FRQMXQWR GH GDGRV GH FDGD SUREOHPD GH IRU�
PD D FULDU XP uXQLFR PRGHOR SDUD FDGD FRQMXQWR GH GDGRV� (VVHV PRGHORV VHUaDR PHOKRU DQDOLVDGRV
HP WUDEDOKRV IXWXURV�
2EVHUYDQGR RV UHVXOWDGRV� SHUFHEH�VH TXH R IRUPDWR 0% uH PDLV DSURSULDGR SDUD 3URJRO� HQ�
TXDQWR TXH R ?SURSRVLFLRQDO� VH PRVWUD PDLV DSURSULDGR SDUD )RLO� 8PD SRVVurYHO H[SOLFDzFaDR uH
R IDWR GH )RLO WHU VLGR GHVHQYROYLGR FRPR XPD YHUVaDR ?UHODFLRQDO� GH ,'� H &���� VLVWHPDV GH
$0 SURSRVLFLRQDO FULDGRV SHOR 3URI� -� 5RVV 4XLQODQ >%DUDQDXVNDV H 0RQDUG� ����D@� HQTXDQWR
3URJRO IRL GHVHQYROYLGR D SDUWLU GH XPD WHRULD UHODFLRQDO� EDVHDGD HP OuRJLFD GH SULPHLUD RUGHP�
'HYH VHU UHVVDOWDGR TXH R WHPSR GH SURFHVVDPHQWR GH 3URJRO GH XP PRGR JHUDO uH PXLWR JUDQGH�
'HQWUR GH XPD SURSRVWD GH XWLOL]DU VLVWHPDV GH DSUHQGL]DGR GH PuDTXLQD GH SULPHLUD RUGHP SDUD
UHDOL]DU 'DWD 0LQLQJ� R VLVWHPD 3URJRO QHFHVVLWD DLQGD VHU WUDEDOKDGR QR VHQWLGR GH UHGX]LU VHX
WHPSR GH H[HFXzFaDR SDUD TXH VH SRVVD WUDEDOKDU FRP FRQMXQWRV GH GDGRV FRQVLGHUDGRV JUDQGHV�

5HIHUAHQFLDV
>%DUDQDXVNDV H 0RQDUG� ����D@ %DUDQDXVNDV� -� $� H 0RQDUG� 0� &� �����D�� $Q 8QLnHG 2YHUYL�
HZ RI 6L[ 6XSHUYLVHG 6\PEROLF 0DFKLQH /HDUQLQJ ,QGXFHUV� 5HODWuRULR 7uHFQLFR ���� ,&0&�863�
IWS���IWS�LFPF�VF�XVS�EU�SXE�%,%/,27(&$�UHO WHF�5W ����SV�]LS�

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

>%DWLVWD� ����@ %DWLVWD� *� (� $� 3� $� ������� 8P $PELHQWH GH $YDOLDzFaDR GH $OJRULWPRV GH
$SUHQGL]DGR GH 0uDTXLQD XWLOL]DQGR ([HPSORV� 'LVVHUWDzFaDR GH 0HVWUDGR� ,&0&�863�

>%ODNH HW DO�� ����@ %ODNH� &�� .HRJK� (�� H 0HU]� &� -� ������� 8&, 5HSRVLWRU\ RI 0DFKLQH
/HDUQLQJ 'DWDVHWV� 8QLYHUVLW\ RI &DOLIRUQLD� 'HSDUWPHQW RI ,QIRUPDWLRQ DQG &RPSXWHU 6FLHQFH�
,UYLQH� &$� KWWS���ZZZ�LFV�XFL�HGX�aPOHDUQ�0/5HSRVLWRU\�KWPO�

>&DXONLQV� ����@ &DXONLQV� &� :� ������� $TXLVLzFaDR GH &RQKHFLPHQWR 8WLOL]DQGR $SUHQGL]DGR GH
0uDTXLQD 5HODFLRQDO� 'LVVHUWDzFaDR GH 0HVWUDGR� ,&0&�863�
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>&DXONLQV H 0RQDUG� ����@ &DXONLQV� &� :� H 0RQDUG� 0� &� ������� )HUUDPHQWDV SDUD &RQYHUVaDR
GH 'DGRV GH (QWUDGD GRV $OJRULWPRV GH $SUHQGL]DGR GH 0uDTXLQD 3URSRVLFLRQDO &1� H &���
SDUD RV $OJRULWPRV GH $SUHQGL]DGR GH 0uDTXLQD 5HODFLRQDO )RLO H 3URJRO� 5HODWuRULR 7uHFQLFR
���� ,&0&�863� IWS���IWS�LFPF�VF�XVS�EU�SXE�%,%/,27(&$�UHO WHF�5W ����SV�]LS�

>&ODUN H 1LEOHWW� ����@ &ODUN� 3� H 1LEOHWW� 7� ������� 7KH &1� ,QGXFWLRQ $OJRULWKP� 0DFKLQH
/HDUQLQJ� �������^���

>/HH HW DO�� ����@ /HH� +� '�� 0RQDUG� 0� &�� H %DUDQDXVNDV� -� $� ������� (PSLULFDO &RPSDULVRQ
RI :UDSSHU DQG )LOWHU $SSURDFKHV IRU )HDWXUH 6XEVHW 6HOHFWLRQ� 5HODWuRULR 7uHFQLFR ��� ,&0&�
863� IWS���IWS�LFPF�VF�XVS�EU�SXE�%,%/,27(&$�UHO WHF�5W ���SV�]LS�

>0LFKDOVNL� ����@ 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� ����@ 0RULN� .� H %URFNKDXVHQ� 3� ������� $ 0XOWLVWUDWHJ\ $SSURDFK WR
5HODWLRQDO .QRZOHGJH 'LVFRYHU\ LQ 'DWDEDVHV� 0DFKLQH /HDUQLQJ� ������^����

>0XJJOHWRQ� ����@ 0XJJOHWRQ� 6� ������� ,QYHUVH (QWDLOPHQW DQG 3URJRO� 1HZ *HQHUDWLRQ &RP�
SXWLQJ� ������^����

>0XJJOHWRQ� ����@ 0XJJOHWRQ� 6� ������� /HDUQLQJ IURP 3RVLWLYH 'DWD� ,Q 3URFHHGLQJV RI WKH
6L[WK ,QWHUQDWLRQDO :RUNVKRS RQ ,QGXFWLYH /RJLF 3URJUDPPLQJ� YROXPH /1$, ����� 6SULQJHU
9HUODJ�

>4XLQODQ� ����@ 4XLQODQ� -� 5� ������� ,QGXFWLRQ RI 'HFLVLRQ 7UHHV� 0DFKLQH /HDUQLQJ� ����^����
>4XLQODQ� ����@ 4XLQODQ� -� 5� ������� /HDUQLQJ /RJLFDO 'HnQLWLRQV IURP 5HODWLRQV� 0DFKLQH

/HDUQLQJ� ��������^����
>4XLQODQ� ����@ 4XLQODQ� -� 5� ������� &��� 3URJUDPV IRU 0DFKLQH /HDUQLQJ� 0RUJDQ .DXIPDQQ
3XEOLVKHUV� 6DQ 0DWHR� &DOLIRUQLD�

>4XLQODQ H &DPHURQ�-RQHV� ����@ 4XLQODQ� -� 5� H &DPHURQ�-RQHV� 5� 0� ������� )2,/� D 0LG�
WHUP 5HSRUW� ,Q 3URFHHGLQJV (XURSHDQ &RQIHUHQFH RQ 0DFKLQH /HDUQLQJ� SDJHV �^��� 9LHQQD�
%HUOLQ� 6SULQJHU 9HUODJ�

>6DPPXW� ����@ 6DPPXW� &� $� ������� 7KH 2ULJLQV RI ,QGXFWLYH /RJLF 3URJUDPPLQJ� $ 3UHKLV�
WRULF 7DOH� ,Q 3URFHHGLQJV 7KLUG ,QWHUQDWLRQDO :RUNVKRS RQ ,QGXFWLYH /RJLF 3URJUDPPLQJ�
SDJHV ���^���� %OHG� 6ORYHQLD� 6SULQJHU 9HUODJ�

>6KDSLUR� ����@ 6KDSLUR� (� <� ������� $OJRULWKPLF 3URJUDP 'HEXJJLQJ� 7KH 0,7 3UHVV�

��



>:HLVV H ,QGXUNK\D� ����@ :HLVV� 6� 0� H ,QGXUNK\D� 1� ������� 3UHGLFWLYH 'DWD 0LQLQJ� $
3UDFWLFDO *XLGH� 0RUJDQ .DXIPDQQ 3XEOLVKHUV� 6DQ )UDQFLVFR� &$�
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