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2 REMHWLYR GHVWH WUDEDOKR p HVWXGDU D LQIOXrQFLD GD IUDomR GH YD]LR VREUH R FiOFXOR GD PDVVD GH

XP IOXLGR HP HVFRDPHQWR ELIiVLFR QR LQWHULRU GH XP WXER� 1HVWH WUDEDOKR� XWLOL]RX�VH XP WXER GH

YLGUR PRQWDGR QD HQWUDGD GH XP HYDSRUDGRU GH XPD PiTXLQD IULJRUtILFD DU�DU� FDUUHJDGD FRP R

UHIULJHUDQWH 5��� FRP R SURSyVLWR GH PHGLU GLUHWDPHQWH D IUDomR GH YD]LR GR IOXLGR�

3DUDOHODPHQWH� GLYHUVDV FRUUHODo}HV SDUD D GHWHUPLQDomR GD IUDomR GH YD]LR IRUDP XWLOL]DGDV SDUD

GHWHUPLQDU D GHQVLGDGH H D PDVVD GH IOXLGR QR WXER� $ SDUWLU GHVWDV FRUUHODo}HV GH IUDomR GH

YD]LR� SURS{V�VH XP PpWRGR SDUD HVWLPDU D PDVVD GH IOXLGR IULJRUtILFR QHFHVViULD SDUD R ERP

IXQFLRQDPHQWR GH XP VLVWHPD IULJRUtILFR� 2 PpWRGR IRL WHVWDGR HP XP UHIULJHUDGRU GRPpVWLFR�

(P WRGRV RV FDVRV D FRUUHODomR GH +XJKPDUN HW DO������� DSUHVHQWRX D PHOKRU FRQFRUGkQFLD

FRP RV YDORUHV H[SHULPHQWDLV� FRP XP HUUR LQIHULRU D ���

3DODYUDV�FKDYH� IUDomR GH YD]LR� HVFRDPHQWR ELIiVLFR� FDUJD IULJRUtILFD� UHIULJHUDomR

�� ,1752'8d2

$ ILJXUD � UHSUHVHQWD XP HVFRDPHQWR ELIiVLFR RFRUUHQGR QR LQWHULRU GH XP WXER GH

FRPSULPHQWR LJXDO D /� 3DUD FDOFXODU D PDVVD GH IOXLGR QHVWH WXER� SRGH�VH XWLOL]DU D HTXDomR�
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2QGH OHY UU VmR DV GHQVLGDGHV GDV IDVHV YDSRU H OtTXLGR� H D p D IUDomR GH YD]LR GHILQLGD FRPR

D UHODomR HQWUH D VHomR WUDQVYHUVDO GH YDSRU� $Y� H D VHomR WUDQVYHUVDO WRWDO� $� 'LYHUVDV

FRUUHODo}HV IRUDP HVWDEHOHFLGDV SRU GLIHUHQWHV DXWRUHV SDUD FDOFXODU D IUDomR GH YD]LR �0DFKDGR�

������ (VWDV FRUUHODo}HV SRGHP VHU FODVVLILFDGDV HP TXDWUR FDWHJRULDV� R PRGHOR KRPRJrQHR� DV

FRUUHODo}HV GHSHQGHQWHV GR GHVOL]DPHQWR J �UD]mR HQWUH DV YHORFLGDGHV GDV IDVHV YDSRU H OtTXLGR

QD LQWHUIDFH OtTXLGR�YDSRU�� DTXHODV GHSHQGHQWHV GR SDUkPHWUR GH 0DUWLQHOOL H DTXHODV

GHSHQGHQWHV GD YD]mR PiVVLFD GR IOXLGR ELIiVLFR�

�� (678'2 (;3(5,0(17$/

2 GLVSRVLWLYR H[SHULPHQWDO XWLOL]DGR QHVWH WUDEDOKR FRQVLVWH GH XPD PiTXLQD IULJRUtILFD GH

PpGLD SRWrQFLD H TXH XWLOL]D R 5�� FRPR UHIULJHUDQWH H R DU FRPR IOXLGR VHFXQGiULR� (OD p

FRQVWLWXtGD SRU XP FRPSUHVVRU VHPL�DEHUWR� XPD YiOYXOD GH H[SDQVmR WHUPRVWiWLFD H XP

HYDSRUDGRU H XP FRQGHQVDGRU WXEXODUHV FRP DOHWDPHQWR H[WHUQR� $ LQVWDODomR p LQVWUXPHQWDGD

SDUD TXH VH SRVVD HVWDEHOHFHU RV EDODQoRV WpUPLFRV VREUH R IOXLGR IULJRUtILFR HP FDGD XP GH VHXV

FRPSRQHQWHV� 7HUPRSDUHV WLSR . IRUDP FRORFDGRV HP SRoRV SUHHQFKLGRV FRP yOHR WpUPLFR

LQVWDODGRV QDV HQWUDGDV H VDtGDV GH FDGD XP GRV FRPSRQHQWH� 8P PHGLGRU GH YD]mR GR WLSR

URWkPHWUR IRL LQVWDODGR QD HQWUDGD GD YiOYXOD GH H[SDQVmR GH IRUPD D SHUPLWLU D OHLWXUD GD YD]mR

GH UHIULJHUDQWH QR VLVWHPD� 3DUD PHGLU DV SUHVV}HV GH DOWD H GH EDL[D GR FLUFXLWR IULJRUtILFR� GRLV

PDQ{PHWURV GR WLSR %RXUGRQ IRUDP LQVWDODGRV QD DVSLUDomR H QD GHVFDUJD GR FRPSUHVVRU� $

IUDomR GH YD]LR QD HQWUDGD GR HYDSRUDGRU IRL PHGLGD GLUHWDPHQWH DWUDYpV GH XP YLVRU GH YLGUR

PRQWDGR D PRQWDQWH GHVWH FRPSRQHQWH� $ ILJXUD � p XPD IRWRJUDILD GD PiTXLQD IULJRUtILFD

XWLOL]DGD QHVWH WUDEDOKR� 3DUD UHDOL]DU R HVWXGR� D PiTXLQD IULJRUtILFD IRL RSHUDGD D XPD

WHPSHUDWXUD GH HEXOLomR GH ±��&� D XPD WHPSHUDWXUD GH FRQGHQVDomR GH ���&� D XPD WHPSHUDWXUD

GR UHIULJHUDQWH QD HQWUDGD GD YiOYXOD GH H[SDQVmR GH ���& H FRP XPD YD]mR GH IOXLGR IULJRUtILFR

LJXDO D ���� NJ�K� $ ILJXUD � p XPD IRWRJUDILD GHWDOKDQGR R YLVRU GH YLGUR SDUD HVWH SRQWR GH

RSHUDomR GD PiTXLQD IULJRUtILFD� 'H DFRUGR FRP R QtYHO GH OtTXLGR PHGLGR �K ����FP� H FRP R

GLkPHWUR LQWHUQR GR YLVRU �G ���� FP�� S{GH�VH FDOFXODU XPD IUDomR GH YD]LR D ���� (VWH YDORU

SRVVXL XPD LQFHUWH]D TXH p DIHWDGD SULQFLSDOPHQWH SHOD LQFHUWH]D GD PHGLGD GR QtYHO GH OtTXLGR�

1D ILJXUD � SRGH�VH REVHUYDU TXH HVWH QtYHO p FDUDFWHUL]DGR SRU XPD VRPEUD� FXMD HVSHVVXUD

FRQVWLWXL D LQFHUWH]D GD PHGLGD� 2SWDPRV SRU PHGLU R QtYHO GH OtTXLGR WRPDQGR R FHQWUR GHVWD

VRPEUD� $ WDEHOD � DSUHVHQWD XPD FRPSDUDomR HQWUH R YDORU H[SHULPHQWDO H RV YDORUHV WHyULFRV

IRUQHFLGRV SHODV FRUUHODo}HV GH IUDomR GH YD]LR DSUHVHQWDGDV DQWHULRUPHQWH� 2EVHUYRX�VH WDPEpP

TXH R WLSR GH HVFRDPHQWR ELIiVLFR REWLGR GHQWUR GR HYDSRUDGRU IRL HVWUDWLILFDGR FRP RQGDV�

FRQILUPDGR SHOD FDUWD GH 7DLWOHU H 'XNOHU UHSUHVHQWDGD QD ILJXUD �� 2V SDUkPHWURV DGLPHQVLRQDLV

UHSUHVHQWDGRV QRV HL[RV GD FDUWD FDUDFWHUL]DP R HVFRDPHQWR GR IOXLGR� 1R FDVR GR HVFRDPHQWR

HVWUDWLILFDGR D RQGDV� RV GRLV SDUkPHWURV XWLOL]DGRV VmR ; �SDUkPHWUR GH 0DUWLQHOOL� H .7'�

GHILQLGRV SRU�
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1HVVDV HTXDo}HV� [ p R WtWXOR GR YDSRU� UO H UY VmR DV GHQVLGDGHV GDV IDVHV OtTXLGR H YDSRU� PO H

PY VmR DV YLVFRVLGDGHV GLQkPLFDV GDV IDVHV OtTXLGR H YDSRU� QO p D YLVFRVLGDGH FLQHPiWLFD GR

OtTXLGR� J p D DFHOHUDomR GD JUDYLGDGH H T p R kQJXOR GH LQFOLQDomR GR WXER FRP D KRUL]RQWDO� $V

JUDQGH]DV MO H MY UHSUHVHQWDP D UD]mR HQWUH D YHORFLGDGH PiVVLFD H D GHQVLGDGH GDV IDVHV OtTXLGR H

YDSRU�

)LJXUD �� &DUWD GH 7DLWOHU H 'XNOHU

3DUD FDOFXODU R YDORU GD IUDomR GH YD]LR D SDUWLU GHVWDV FRUUHODo}HV� IRL QHFHVViULR GHWHUPLQDU

R WtWXOR GR YDSRU� (VWH YDORU� GHWHUPLQDGR D SDUWLU GDV WHPSHUDWXUDV GR IOXLGR IULJRUtILFR QD

HQWUDGD H QD VDtGD GD YiOYXOD GH H[SDQVmR� IRL LJXDO D ���� 1HVWD WDEHOD� D PDVVD GH IOXLGR IRL

FDOFXODGD D SDUWLU GD HTXDomR ���� 2V HUURV DSUHVHQWDGRV QD ~OWLPD FROXQD IRUDP FDOFXODGRV

FRPSDUDQGR�VH R YDORU GD PDVVD H[SHULPHQWDO FRP RV YDORUHV FDOFXODGRV D SDUWLU GDV FRUUHODo}HV

GH IUDomR GH YD]LR� 8PD REVHUYDomR LPSRUWDQWH H TXH PHUHFH WRGR R GHVWDTXH UHIHUH�VH DR EDL[R

HUUR DSUHVHQWDGR SHODV FRUUHODo}HV TXDQGR VH FRPSDUD D IUDomR GH YD]LR SURSULDPHQWH FRP R VHX

YDORU H[SHULPHQWDO� $R FRQWUiULR� R HUUR UHODWLYR j PDVVD p EHP PDLRU� $ HVFROKD GD PDVVD SDUD R

FiOFXOR GR HUUR VH H[SOLFD SHOR IDWR GH VHU D PDVVD D JUDQGH]D DOYR QRV SURMHWRV H PRGHORV GH

HYDSRUDGRUHV H FRQGHQVDGRUHV GH PiTXLQDV IULJRUtILFDV�

$ DQiOLVH GRV UHVXOWDGRV UHYHOD GRLV SRQWRV LPSRUWDQWHV� 3ULPHLUR� REVHUYD�VH XPD JUDQGH

GLVSHUVmR HQWUH RV UHVXOWDGRV IRUQHFLGRV SHODV FRUUHODo}HV� (VWD GLVSHUVmR p GHYLGR SURYDYHOPHQWH

jV FRQGLo}HV GLIHUHQWHV HP TXH FDGD FRUUHODomR IRL HVWDEHOHFLGD� WLSR GH IOXLGR� GLkPHWUR GD

WXEXODomR� WLSR GH HVFRDPHQWR� HWF� 2 VHJXQGR SRQWR p TXH DV FRUUHODo}HV GH +XJKPDUN HW

DO������� H GH 3UHPROL HW DO������� IRUQHFHUDP YDORUHV SUy[LPRV GR YDORU H[SHULPHQWDO� FRP HUUR

GH LQIHULRUHV D �� SDUD D SULPHLUD FRUUHODomR� 7UDEDOKDQGR FRP IOXLGRV IULJRUtILFRV� RXWURV

SHVTXLVDGRUHV WDPEpP YHULILFDUDP D ERD FRQFRUGkQFLD GHVWDV FRUUHODo}HV� (P ����� 2WDNL HW

DO������� UHDOL]RX PHGLGDV HP GH]HVVHWH PiTXLQDV IULJRUtILFDV HTXLSDGDV FRP HYDSRUDGRUHV H

FRQGHQVDGRUHV WXEXODUHV� 8WLOL]DQGR D FRUUHODomR GH +XJKPDUN HW DO������� SDUD FDOFXODU D IUDomR

GH YD]LR� 2WDNL HW DO������� HVWLPRX D PDVVD GH IOXLGR IULJRUtILFR SUHVHQWH HP FDGD LQVWDODomR

FRP XP HUUR LQIHULRU D �� � HP UHODomR DRV YDORUHV UHDLV� (P ����� .XLMSHUV HW DO�������

��

���



UHDOL]RX PHGLGDV GDV PDVVDV GH UHIULJHUDQWHV SUHVHQWHV QR HYDSRUDGRU H QR FRQGHQVDGRU GH XP

UHIULJHUDGRU GRPpVWLFR� (VWDV PDVVDV SHUPLWLUDP HVWLPDU RV YDORUHV GDV IUDo}HV GH YD]LR PpGLRV

)LJXUD �� 9LVWD JHUDO GR GLVSRVLWLYR H[SHULPHQWDO

)LJXUD ��0HGLGD GD IUDomR GH YD]LR

FP



QRV WURFDGRUHV GH FDORU� 2V YDORUHV FDOFXODGRV IRUDP FRPSDUDGRV DRV YDORUHV IRUQHFLGRV SHOD

FRUUHODomR GH +XJKPDUN HW DO������� H 3UHPROL HW DO�������� FRP XPD PHOKRU FRQFRUGkQFLD SDUD

HVWD ~OWLPD� 0DFKDGR HW DO������� PHGLX D PDVVD GH UHIULJHUDQWH HP XP HYDSRUDGRU WXEXODU GH

XPD PiTXLQD IULJRUtILFD RSHUDQGR HP UHJLPHV WUDQVLHQWH H SHUPDQHQWH� (VWH DXWRU WDPEpP

YHULILFRX TXH D FRUUHODomR GH +XJKPDUN HW DO������� IRUQHFH D PHOKRU SUHFLVmR QD HVWLPDWLYD GD

PDVVD GH IOXLGR ELIiVLFR� 7RGRV HVWHV DXWRUHV UHYDOLGDUDP DV FRUUHODo}HV GH +XJKPDUN HW

DO������� H GH 3UHPROL HW DO������� D SDUWLU GH PHGLGDV GH PDVVD� RX VHMD� DWUDYpV GH XPD PHGLomR

LQGLUHWD GD IUDomR GH YD]LR� 'HYH�VH GHVWDFDU TXH QR SUHVHQWH WUDEDOKR D IUDomR GH YD]LR IRL REWLGD

SRU PHGLomR GLUHWD�

7DEHOD �� FRPSDUDomR HQWUH R UHVXOWDGR H[SHULPHQWDO H RV YDORUHV IRUQHFLGRV SHODV

FRUUHODo}HV GH IUDomR GH YD]LR

FRUUHODo}HV IUDomR GH YD]LR

���

GHQVLGDGH

�NJ�P
�
�

PDVVD GH IOXLGR

�J�

HUUR

���

H[S� ����� ������ ���� �

PRG� KRP� ����� ����� ���� ���

7KRP ����� ������ ���� ��

=LYL ����� ������ ���� ��

0DUWLQHOOL ����� ������ ���� ��

+XJKPDUN ����� ������ ���� ���

3UHPROL ����� ������ ���� ��

�� (67,0$7,9$ '$ 0$66$ '( 5()5,*(5$17( (0 80 5()5,*(5$'25
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2 DSDUHOKR HVFROKLGR p GD PDUFD 3URVGyFLPR PRGHOR 5��� 6REUH D VXD D SODFD GH

LGHQWLILFDomR SRGH�VH OHU XPD SRWrQFLD GR PRWRU HOpWULFR GH ���:� XPD FDUJD GH IOXLGR

UHIULJHUDQWH GH ���J H R WLSR GH UHIULJHUDQWH� R IOXLGR 5��� 3DUD HVWLPDU D PDVVD GH IOXLGR

IULJRUtILFR SUHVHQWH QR UHIULJHUDGRU IRL QHFHVViULR UHDOL]DU PHGLGDV GH WHPSHUDWXUD H GH

FRPSULPHQWRV QR HYDSRUDGRU H QR FRQGHQVDGRU GR DSDUHOKR� 3DUD PHGLU DV WHPSHUDWXUDV DR ORQJR

GR FLUFXLWR IULJRUtILFR� R UHIULJHUDGRU IRL FRORFDGR SDUD IXQFLRQDU HP SRWrQFLD Pi[LPD H FRP R

FRQJHODGRU WRWDOPHQWH GHJHODGR� 1HVWDV FRQGLo}HV� IRUDP PHGLGRV RV YDORUHV GDV WHPSHUDWXUDV HP

YiULRV SRQWRV GDV WXEXODo}HV� WDLV FRPR D DVSLUDomR H D GHVFDUJD GR FRPSUHVVRU� R SRQWR PpGLR GR

FRQGHQVDGRU H D HQWUDGD GR HYDSRUDGRU� $ WHPSHUDWXUD DPELHQWH PHGLGD IRL GH ���&� $ SDUWLU

GHVWHV YDORUHV SRGH�VH HVWLPDU RV YDORUHV GDV WHPSHUDWXUDV GH HEXOLomR ����&� H GH FRQGHQVDomR

����&�� R JUDX GH GHVXSHUDTXHFLPHQWR ����&� H R JUDX GH VXEUHVIULDPHQWR ���&� GR FRQGHQVDGRU H

R JUDX GH VXSHUDTXHFLPHQWR GR HYDSRUDGRU ���&�� 7DPEpP IRUDP PHGLGRV RV FRPSULPHQWRV H

GLkPHWURV GDV WXEXODo}HV GR FRQGHQVDGRU ���P H � PP� H GR HYDSRUDGRU ��� P H � PP�� 2 YDORU

GD YD]mR PiVVLFD GR IOXLGR IULJRUtILFR QR FLUFXLWR IRL HVWLPDGR FRQVLGHUDQGR�VH XP EDODQoR GH

HQHUJLD QR HYDSRUDGRU H DGPLWLQGR�VH XPD HILFLrQFLD IULJRUtILFD GD PiTXLQD LJXDO D �� 2 YDORU

HVWLPDGR SDUD HVWD YD]mR IRL GH ���� NJ�K� 2V FRPSULPHQWRV GDV UHJL}HV PRQRIiVLFDV QR

FRQGHQVDGRU H QR HYDSRUDGRU IRUDP HVWLPDGDV SHODV OHLWXUDV GDV YDULDo}HV GDV WHPSHUDWXUDV

UHDOL]DGDV DR ORQJR GDV WXEXODo}HV GHVWHV FRPSRQHQWHV� $VVLP� HVWLPRX�VH XP FRPSULPHQWR SDUD

DV UHJL}HV GH GHVXSHUDTXHFLPHQWR H GH VXEUHVIULDPHQWR GR IOXLGR QR FRQGHQVDGRU LJXDLV D ��� P H

���� P� UHVSHFWLYDPHQWH� 2 FRPSULPHQWR GD UHJLmR GH VXSHUDTXHFLPHQWR GR HYDSRUDGRU IRL



HVWLPDGR HP ���� P� 2 SUy[LPR SDVVR IRL D GHWHUPLQDomR GDV PDVVDV GH UHIULJHUDQWH SUHVHQWHV QR

HYDSRUDGRU H QR FRQGHQVDGRU� (VWHV YDORUHV IRUDP FDOFXODGRV FRP D DMXGD GD HTXDomR ����

FRQVLGHUDQGR�VH YDULDo}HV OLQHDUHV GR WtWXOR DR ORQJR GRV GRLV WURFDGRUHV GH FDORU� 1DWXUDOPHQWH�

D IUDomR GH YD]LR IRL FRQVLGHUDGD LJXDO D � QDV UHJL}HV GH YDSRU H LJXDO D � QD UHJLmR GH OtTXLGR�

3RU ~OWLPR� DV PDVVDV GH UHIULJHUDQWH SUHVHQWHV QR FRPSUHVVRU H QR WXER FDSLODU IRUDP FDOFXODGDV

D SDUWLU GH VHXV YROXPHV HVWLPDGRV HP ��FP
�
H HP �FP

�
H GDV GHQVLGDGHV PpGLDV GH UHIULJHUDQWH

SUHVHQWHV QHVWHV FRPSRQHQWHV� 2V YDORUHV GDV PDVVDV FDOFXODGDV QHVWHV GRLV FRPSRQHQWHV IRUDP

PXLWR SHTXHQRV H VmR GHVSUH]tYHLV HP UHODomR DRV YDORUHV GDV PDVVDV SUHVHQWHV QRV WURFDGRUHV GH

FDORU� $ DQiOLVH GRV UHVXOWDGRV IRUQHFLGRV SHOD WDEHOD � FRQILUPD D PHOKRU SUHFLVmR GDV

FRUUHODo}HV GH +XJKPDUN HW DO������� �

7DEHOD �� FDUJD GH UHIULJHUDQWH HP XPD JHODGHLUD GRPpVWLFD

FRUUHODo}HV (YDS� �J� &RQG� �J� 7RWDO �J� HUUR���

YDORU IDEULFDQWH � � ��� �

0RG�

KRPRJrQHR

����� ����� ����� ���

7KRP ����� ����� ����� ���

=LYL ����� ����� ������ ��

0DUWLQHOOL ����� ����� ������ ��

+XJKPDUN ������ ����� ������ ���

3UHPROL ����� ����� ������ ��

1HVWH H[SHULPHQWR� GHYHPRV UHFRQKHFHU RV JUDXV HOHYDGRV GH LQFHUWH]DV VREUH RV

FRPSULPHQWRV GDV UHJL}HV PRQRIiVLFDV H ELIiVLFDV QRV WURFDGRUHV GH FDORU� (QWUHWDQWR� D

UHDOL]DomR GH XP HVWXGR GH VHQVLELOLGDGHV VREUH HVVHV FRPSULPHQWRV UHYHORX XPD SHTXHQD

LQIOXrQFLD GHVWHV YDORUHV VREUH R FiOFXOR GD PDVVD GH UHIULJHUDQWH SUHVHQWH QD PiTXLQD IULJRUtILFD�

3RU H[HPSOR� VH FRQVLGHUiVVHPRV TXH RV FRPSULPHQWRV GDV UHJL}HV GH VXSHUDTXHFLPHQWR H GH

GHVXSHUDTXHFLPHQWR IRVVHP ���� PDLRUHV ���� P H ���P� H TXH R FRPSULPHQWR GD UHJLmR GH

VXEUHVIULDPHQWR IRVVH ���� PHQRU �����P� HP UHODomR DRV YDORUHV PHGLGRV� D PDVVD GH IOXLGR

SUHVHQWH QR UHIULJHUDGRU FDOFXODGD D SDUWLU GD FRUUHODomR GH +XJKPDUN HW DO������� SDVVDULD GH

������ J SDUD ������ J� (VWD UHGXomR GR YDORU GD PDVVD GH UHIULJHUDQWH HUD HVSHUDGD� WHQGR HP

YLVWD TXH DV DOWHUDo}HV QRV FRPSULPHQWRV GDV UHJL}HV PRQRIiVLFDV IDYRUHFHUDP R DSDUHFLPHQWR GH

YDSRU QR FLUFXLWR IULJRUtILFR� 0HVPR DVVLP� R HUUR UHODWLYR DR YDORU GD PDVVD GH ��� J IRUQHFLGD

SHOR IDEULFDQWH ILFRX LQIHULRU D ����

�� &21&/862

1HVWH DUWLJR� PHGLX�VH D IUDomR GH YD]LR DWUDYpV GH XP YLVRU GH YLGUR PRQWDGR QD HQWUDGD GH

XP HYDSRUDGRU GH XPD PiTXLQD IULJRUtILFD DU�DU FDUUHJDGD FRP R IOXLGR IULJRUtILFR 5��� 2 YDORU

PHGLGR IRL FRPSDUDGR FRP RV YDORUHV GH IUDomR GH YD]LR IRUQHFLGRV SRU FRUUHODo}HV HVSHFtILFDV

GHVHQYROYLGDV SRU GLYHUVRV SHVTXLVDGRUHV� $ FRUUHODomR GH +XJKPDUN HW DO������� DSUHVHQWRX

XPD H[FHOHQWH FRQFRUGkQFLD FRP R YDORU H[SHULPHQWDO� FRP XP HUUR LQIHULRU D ��� 8P PpWRGR

IRL SURSRVWR SDUD D GHWHUPLQDomR GD PDVVD GH UHIULJHUDQWH D VHU LQWURGX]LGD HP VLVWHPD IULJRUtILFR�

1HVWH PpWRGR� FRQVLGHUD�VH TXH R WtWXOR GH YDSRU YDULH OLQHDUPHQWH QDV UHJL}HV GH HVFRDPHQWR

ELIiVLFR H XWLOL]D�VH FRUUHODo}HV GH IUDomR GH YD]LR QRV FiOFXORV GDV GHQVLGDGHV GR IOXLGR ELIiVLFR�



2 PpWRGR IRL WHVWDGR HP XP UHIULJHUDGRU GRPpVWLFR� 1RYDPHQWH� D FRUUHODomR GH +XJKPDUN HW

DO������� SHUPLWLX XPD PDLRU DSUR[LPDomR HQWUH RV YDORUHV WHyULFRV H R YDORU GD PDVVD GH

UHIULJHUDQWH IRUQHFLGR SHOR IDEULFDQWH�

�� 5()(5Ç1&,$6

x %XWWHUZRUWK� '�� ����� �$ FRPSDULVRQ RI VRPH 9RLG�)UDFWLRQ 5HODWLRQVKLSV IRU &R�FXUUHQW

*DV�/LTXLG )ORZ�� ,QW� -� 0XOWLSKDVH )ORZ� 9RO� �� SS� ��������

x 'RPDQVNL� 3�� 'LGLRQ� '�� ����� �&RPSXWHU 0RGHOLQJ RI WKH 9DSRU &RPSUHVVLRQ &\FOH

ZLWK &RQVWDQW )ORZ $UHD ([SDQVLRQ 'HYLFH�� 1%6 %XLOGLQJ 6FLHQFH 6HULHV ����

x +XJKPDUN� *�$�� ����� �+ROG XS LQ *DV�/LTXLG )ORZ�� &KHPLFDO (QJLQHHULQJ 3URJUHVV�

9RO� ��� 1� �� SS� ������

x .XLMSHUV� /�� -DQVVHQ� 0�� :LW� -�� ����� �([SHULPHQWDO 9HULILFDWLRQ RI /LTXLG +ROG�XS

3UHGLFWLRQV LQ 6PDOO 5HIULJHUDWLRQ +HDW ([FKDQJHUV�� ��WK ,QW� &RQJ� 5HIULJ�� 9LqQQH� SS�

��������

x /RFNKDUW� 5�:�� 0DUWLQHOOL� 5�&�� ����� �3URSRVHG &RUUHODWLRQ RI 'DWD IRU ,VRWKHUPDO 7ZR�

3KDVH 7ZR�&RPSRQHQW )ORZ LQ 3LSHV�� &KHPLQDO (QJLQHHULQJ 3URJUHVV� 9RO� ��� 1� �� SS�

������

x 0DFKDGR� /�� +DEHUVFKLOO� 3�� /DOOHPDQG� 0�� ����� �0DVVH GX )OXLGH )ULJRULJqQH GDQV XQ

eYDSRUDWHXU HQ )RQFWLRQQHPHQW 3HUPDQHQW RX 7UDQVLWRLUH�� ,QWHUQDWLRQDO -RXQDO RI

5HIULJHUDWLRQ� 9RO� ��� 1
R

�� SS� ��������

x 0DFKDGR� /�� .RXU\� 5�1�1�� )UDQoD� *�$�&�� $XJXVWR� )�&�� ����� �(VWXGR ([SHULPHQWDO

GH XP (VFRDPHQWR %LIiVLFR HP XP 7XER +RUL]RQWDO�� &RQJUHVR ,EHURDPHULFDQR GH

,QJHQLHUtD 0HFiQLFD� 6DQWLDJR� &KLOH�

x 2WDNL� 7�� ����� �+ROGLQJ 5HIULJHUDQW LQ 5HIULJHUDWLRQ 8QLW�� ��WK ,QW� &RQJ� 5HIULJ��

:DVKLQJWRQ� SS� ��������

x 3UHPROL� $�� )UDQFHVFR� '�� 3ULQD� $�� ����� �$ 'LPHQVLRQ &RUUHODWLRQ IRU (YDOXDWLQJ 7ZR�

3KDVH 0L[WXUH 'HQVLW\�� /D 7HUPRWHFQLFD� 9RO� ��� 1
R

�� SS� ������

x 5LFH� &�.�� ����� �7KH (IIHFW RI 9RLG )UDFWLRQ &RUUHODWLRQ DQG +HDW )OX[ $VVXPSWLRQ RQ

5HIULJHUDQW &KDUJH ,QYHQWRU\ 3UHGLFWLRQV�� $6+5$( 7UDQVDFWLRQV� 9RO� ��� 3DUW �� SS�

��������

x 7KRP� -�5�6�� ������3UHGLFWLRQ RI 3UHVVXUH 'URS 'XULQJ )RUFHG &LUFXODWLRQ %RLOLQJ RI

:DWHU�� ,QWHUQDWLRQDO -RXUQDO RI +HDW DQG 0DVV 7UDQVIHU� 9RO� �� SS� ��������

x =LYL� 6�0�� ����� �(VWLPDWLRQ RI 6WHDG\�6WDWH 6WHDPYRLG�)UDFWLRQ E\ 0HDQV RI WKH

3ULQFLSOH RI 0LQLPXQ (QWURS\ 3URGXFWLRQ�� 7UDQVDFWLRQV $60(� -RXUQDO RI +HDW 7UDQVIHU�

6HULHV &� 9RO� ��� SS� ��������


