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0��S�� 3DFRWHV�GH�FXLGDGRV�$%&'(�H�$%&'()���UHYLVmR�VLVWHPiWLFD�

VREUH�R�SURFHVVR�GH�LPSOHPHQWDomR�HP�XQLGDGHV�GH�WHUDSLD�
LQWHQVLYD � )DELR�GD�6LOYD�0RUDHV��± �����
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2ULHQWDGRU��3URI��'U� 6LOYLR�%DUEHUDWR�)LOKR
'LVVHUWDomR��0HVWUDGR�HP�&LrQFLDV�)DUPDFrXWLFDV��±

8QLYHUVLGDGH�GH�6RURFDED��6RURFDED��63��������

���8QLGDGH�GH�WUDWDPHQWR�LQWHQVLYR� ���7UDWDPHQWR�LQWHQVLYR����
'RHQWHV�HP�HVWDGR�FUtWLFR�± &XLGDGR H�WUDWDPHQWR�����$VVLVWrQFLD�DR�
SDFLHQWH��,��%DUEHUDWR�)LOKR��6LOYLR��RULHQW� ,,��8QLYHUVLGDGH�GH�
6RURFDED��,,,��7tWXOR�





'HGLFR� HVWH� WUDEDOKR� DR� &RVPRV�� SRU� PH�

SHUPLWLU�DGHQWUDU�HVWD�H[LVWrQFLD�FRP�IRUoD��

FRUDJHP�H�Ip�



$*5$'(&,0(1726

$JUDGHoR� jTXHOD� IRUoD� XQLYHUVDO� TXH� D� WXGR� WRFD� H� WUDQVIRUPD� QXP� HWHUQR�

UHWRUQR�

$RV�PHXV�SDLV��IDPLOLDUHV�H�DPLJRV SRU�FRPSDUWLOKDUHP�FRPLJR�R�SDOFR�GD�YLGD�

$R�$UWXU�%HVVD�SHOD�FRPSDQKLD��DSRLR�H�SDFLrQFLD�HP�PHLR�D�PRPHQWRV�GH�

VLOrQFLRV�H�JUXQKLGRV�HP�IUHQWH�DR�FRPSXWDGRU�

$R� SURIHVVRU� RULHQWDGRU� 'U�� 6LOYLR� %DUEHUDWR� )LOKR SHODV� KRUDV� GH� WUDEDOKR��

FRQYHUVDV� H� R� XVR� QHFHVViULR� GR� Sy� PiJLFR� TXH� WUDQVIRUPDYD� QRVVRV� VLPSOHV�

FDIH]LQKRV�HP�FDSXFKLQRV�PDUDYLOKRVRV�

¬�3URID� 'UD��&ULVWLDQH� GH�&iVVLD�%HUJDPDVFKL 0RWWD�� j� 3URID��'UD�� (GLOPD�

0DULD�GH�$OEXTXHUTXH�9DVFRQFHORV H�j�3URID��'UD��5DTXHO�$SDUHFLGD�GH�2OLYHLUD SHODV�

ULFDV�FRQWULEXLo}HV�

¬�&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU�SHOR�DX[tOLR�

GH� WD[D�HVFRODU�DWUDYpV�GR�3URJUDPD�GH�6XSRUWH�j�3yV�*UDGXDomR�GH� ,QVWLWXLo}HV�

&RPXQLWiULDV�GH�(QVLQR�6XSHULRU�H�GD�8QLYHUVLGDGH�GH�6RURFDED�

$RV�DPLJRV�TXH�FRQTXLVWHL�GXUDQWH�R�SHUtRGR�GD�SyV�JUDGXDomR��HP�HVSHFLDO�

j� TXHULGD� /tYLD� /XL]H� 0DUHQJR� SHODV� KRUDV� GH� WUDEDOKR� H� ULVDGDV�� LQFOXVLYH� GH�

GHVHVSHUR�PXLWDV�YH]HV�

¬�YLGD�TXH�QRV�VD~GD�FRP�WDQWDV�EDWDOKDV��PDV�TXH�QHP�RV�ORXURV�GD�YLWyULD��

QHP�DV�DQJ~VWLDV�GR�IUDFDVVR�GLPLQXDP�R�UHDO�VHQWLGR�GHOD��FRQKHFHU�VH�D�VL�PHVPR��



1HJR�PH�D�PH�VXEPHWHU�DR�PHGR

TXH�PH�WLUD�D�DOHJULD�GH�PLQKD�OLEHUGDGH�

TXH�QmR�PH�GHL[D�DUULVFDU�QDGD�

TXH�PH�WRPD SHTXHQR�H�PHVTXLQKR�

TXH�PH�DPDUUD�

TXH�QmR�PH�GHL[D�VHU�GLUHWR�H�IUDQFR�

�5XGROI�6WHLQHU�
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2V SDFRWHV GH FXLGDGRV VmR FRQVWLWXtGRV SRU SHTXHQRV FRQMXQWRV GH LQWHUYHQo}HV

EDVHDGDV HP HYLGrQFLDV� LQGLFDGRV SDUD XPD SRSXODomR H XP DPELHQWH GH FXLGDGR

GHILQLGRV� 2V SDFRWHV $ZDNHQLQJ DQG %UHDWKLQJ &RRUGLQDWLRQ RI GDLO\ VHGDWLRQ DQG

YHQWLODWRU UHPRYDO WULDOV� 'HOLULXP PRQLWRULQJ DQG PDQDJHPHQW� DQG (DUO\ PRELOLW\ DQG

H[HUFLVH �$%&'(� H $VVHVV� SUHYHQW DQG PDQDJH SDLQ� %RWK VSRQWDQHRXV DZDNHQLQJ

DQG VSRQWDQHRXV EUHDWKLQJ WULDOV� &KRLFH RI DQDOJHVLD DQG VHGDWLRQ� DVVHVV� SUHYHQW�

DQG PDQDJH 'HOLULXP� (DUO\ PRELOLW\ DQG H[HUFLVH� )DPLO\ HQJDJHPHQW �$%&'()�

HVWmR LQVHULGRV QD SUiWLFD GD FLrQFLD GD OLEHUWDomR GD 8QLGDGH GH 7HUDSLD ,QWHQVLYD

�87,� H SRVVXHP FDUDFWHUtVWLFDV LQWHUSURILVVLRQDO� PXOWLFRPSRQHQWH H FRODERUDWLYD QR

FXLGDGR GH SDFLHQWHV FUtWLFRV� 2 REMHWLYR GHVWH HVWXGR IRL DQDOLVDU R SURFHVVR GH

LPSOHPHQWDomR GRV SDFRWHV $%&'( H $%&'() HP 87,� LGHQWLILFDU EDUUHLUDV�

IDFLOLWDGRUHV H PXGDQoDV QD SHUFHSomR H DWLWXGH GRV DWRUHV HQYROYLGRV� DOpP GH

HVWLPDU RV UHVXOWDGRV DOFDQoDGRV� HP WHUPRV GH HIHWLYLGDGH H VHJXUDQoD� )RUDP

VHOHFLRQDGRV HVWXGRV TXDOLWDWLYRV H TXDQWLWDWLYRV VREUH D LPSOHPHQWDomR GRV SDFRWHV

GH FXLGDGRV $%&'( H $%&'() HP 87,� LGHQWLILFDGRV QDV EDVHV GH GDGRV 0('/,1(

�3XE0HG�� (PEDVH �2YLG�� &,1$+/ �(%6&2�� 7KH &RFKUDQH /LEUDU\ �:LOH\�� :HE RI

6FLHQFH� (SLVWHPRQLNRV� 3V\F,1)2� %LEOLRWHFD 9LUWXDO HP 6D~GH H 2SHQ *UH\� VHP

UHVWULomR GH LGLRPD RX GDWD GH SXEOLFDomR� DWp MXQKR GH ����� 3DUD DYDOLDomR GD

TXDOLGDGH H ULVFR GH YLpV IRUDP XWLOL]DGDV DV IHUUDPHQWDV 4XDOLW\ $VVHVVPHQW 7RRO IRU

%HIRUH�$IWHU �3UH�3RVW� 6WXGLHV ZLWK QR &RQWURO *URXS� 4XDOLW\ $VVHVVPHQW 7RRO IRU

2EVHUYDWLRQDO &RKRUW DQG &URVV�6HFWLRQDO 6WXGLHV� 7KH &RFKUDQH &ROODERUDWLRQ¶V WRRO

IRU DVVHVVLQJ ULVN RI ELDV H &KHFNOLVW IRU 4XDOLWDWLYH 5HVHDUFK� )RUDP LQFOXtGRV ��

HVWXGRV� VHQGR �� TXDOLWDWLYRV H VHWH FRP GHOLQHDPHQWR SUHGRPLQDQWHPHQWH

TXDQWLWDWLYR� 4XLQ]H HVWXGRV DERUGDUDP R SDFRWH GH FXLGDGRV $%&'( H FLQFR R

$%&'()� $V HVWUDWpJLDV GH LPSOHPHQWDomR IRUDP FDWHJRUL]DGDV VHJXQGR D

WD[RQRPLD GHVHQYROYLGD SHOR &RFKUDQH (IIHFWLYH 3UDFWLFH DQG 2UJDQLVDWLRQ RI &DUH

�(32&� *URXS� )RUDP LGHQWLILFDGDV �� HVWUDWpJLDV� GLVWULEXLomR GH PDWHULDLV

HGXFDFLRQDLV �Q ���� UHXQL}HV HGXFDWLYDV �Q ���� LQWHUYHQo}HV FXVWRPL]DGDV �Q ���

LQWHUYHQo}HV RULHQWDGDV SDUD R SUHVWDGRU �Q ��� LQWHUYHQo}HV HVWUXWXUDLV �Q ���

DXGLWRULD H DOLQKDPHQWRV FRP SDUWLFLSDQWHV �Q ��� SURFHVVRV GH FRQVHQVR ORFDO �Q ���

RSLQLmR GR OtGHU ORFDO �Q ��� OHPEUHWHV �Q ��� YLVLWDV GH GLYXOJDomR �Q ��� UHYLVmR SRU

HVSHFLDOLVWDV �Q ��� LQWHUYHQo}HV PHGLDGDV SHOR SDFLHQWH �Q �� H LQWHUYHQo}HV



RULHQWDGDV SDUD R SDFLHQWH �Q ��� $V EDUUHLUDV PDLV UHSRUWDGDV HVWDYDP UHODFLRQDGDV

FRP D FRPXQLFDomR��IDOWD�GH�SODQHMDPHQWR��H[FHVVR�GH�GRFXPHQWDomR��H�R�UHFHLR�GH�

ULVFRV� DR� SDFLHQWH� &RPR IDFLOLWDGRUHV H DWLWXGHV IRUDP GHVFULWRV� HQYROYLPHQWR� H�

DSRLR� GD� OLGHUDQoD�� H[LVWrQFLD� GH� HTXLSH� PXOWLSURILVVLRQDO�� WUHLQDPHQWRV� H�

FDSDFLWDo}HV�RULHQWDGDV�j�SUiWLFD� 6HLV HVWXGRV DERUGDUDP D SHUFHSomR GRV DWRUHV H

FRUURERUDP D DILUPDomR GH TXH RV SDFRWHV PHOKRUDP RV UHVXOWDGRV FOtQLFRV� $

HIHWLYLGDGH GDV HVWUDWpJLDV GH LPSOHPHQWDomR IRL PHQVXUDGD FRP EDVH HP GHVIHFKRV

FOtQLFRV� LQFOXLQGR� WHPSR GH YHQWLODomR PHFkQLFD �Q ��� WHPSR GH SHUPDQrQFLD QD

87, �Q ��� PRUWDOLGDGH QD 87, �Q ��� GHOLULXP �Q ��� VHGDomR �Q ��� PRELOL]DomR

SUHFRFH �Q ��� WHPSR GH SHUPDQrQFLD QR KRVSLWDO �Q ��� FRPD �Q �� H PRUWDOLGDGH

KRVSLWDODU �Q ��� $V�PHWDQiOLVHV� GHPRQVWUDUDP�TXH�D� LPSOHPHQWDomR�GRV�SDFRWHV�

UHGX]�R�WHPSR�GH�SHUPDQrQFLD�QD�87,��R�WHPSR�GH�YHQWLODomR�PHFkQLFD��R�GHOLULXP��D�

PRUWDOLGDGH� QD�87,� H� QR� KRVSLWDO� H� SURPRYH� D�PRELOL]DomR� SUHFRFH� HP�SDFLHQWHV�

FUtWLFRV� $V� LQIRUPDo}HV� GHVWD� UHYLVmR� VLVWHPiWLFD� SRGHP� FRQWULEXLU� SDUD� R�

SODQHMDPHQWR� H� H[HFXomR� GR� SURFHVVR� GH� LPSOHPHQWDomR� H� GHPRQVWUDP TXH� DV�

HVWUDWpJLDV� GHYHP� VHU� DSRLDGDV� SRU PRGHOR� WHyULFR� DGHTXDGR� SDUD� VXSHUDU� DV�

EDUUHLUDV� GH� GHVDILRV� FRP� FRPXQLFDomR� H� IRUWDOHFHU� R� DSRLR� GD� OLGHUDQoD�� VHQGR�

SURYiYHO� TXH� D� DGRomR� GRV� SDFRWHV� RIHUHoD�PHOKRUHV� UHVXOWDGRV� HP� UHODomR� DRV�

FXLGDGRV�KDELWXDLV�

3DODYUDV�FKDYH�� 8QLGDGHV� GH� WHUDSLD� LQWHQVLYD� 3DFRWHV� GH� FXLGDGRV�� 3DFRWH

$%&'(��3DFRWH�$%&'()�
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&DUH EXQGOHV FRQVLVW RI VPDOO VHWV RI HYLGHQFH�EDVHG LQWHUYHQWLRQV DSSURSULDWH WR D

SRSXODWLRQ DQG D GHILQHG FDUH VHWWLQJ� 7KH $ZDNHQLQJ DQG %UHDWKLQJ &RRUGLQDWLRQ

EXQGOHV RI GDLO\ VHGDWLRQ DQG YHQWLODWRU UHPRYDO WULDOV� 'HOLULXP PRQLWRULQJ DQG

PDQDJHPHQW� DQG (DUO\ 0RELOLW\ DQG ([HUFLVH �$%&'(� DQG $VVHVV� SUHYHQW DQG

PDQDJH SDLQ� %RWK VSRQWDQHRXV DZDNHQLQJ DQG VSRQWDQHRXV EUHDWKLQJ WULDOV� &KRLFH

RI DQDOJHVLD DQG VHGDWLRQ� DVVHVV� SUHYHQW� DQG PDQDJH 'HOLULXP� (DUO\ PRELOLW\ DQG

H[HUFLVH� )DPLO\ HQJDJHPHQW �$%&'()� DUH SDUW RI WKH VFLHQFH RI WKH OLEHUDWLRQ RI WKH

,QWHQVLYH &DUH 8QLW �,&8� DQG KDYH LQWHUSURIHVVLRQDO� PXOWLFRPSRQHQW DQG

FROODERUDWLYH FKDUDFWHULVWLFV LQ WKH FDUH RI FULWLFDO SDWLHQWV7KH REMHFWLYH RI WKLV VWXG\

ZDV WR DQDO\]H WKH SURFHVV RI LPSOHPHQWDWLRQ RI $%&'( DQG $%&'() LQ ,&8� WR

LGHQWLI\ EDUULHUV� IDFLOLWDWRUV DQG FKDQJHV LQ WKH SHUFHSWLRQ DQG DWWLWXGH RI WKH DFWRUV

LQYROYHG� DV ZHOO DV WR HVWLPDWH WKH UHVXOWV DFKLHYHG LQ WHUPV RI HIIHFWLYHQHVV DQG

VDIHW\� :H VHOHFWHG TXDOLWDWLYH DQG TXDQWLWDWLYH VWXGLHV RQ WKH LPSOHPHQWDWLRQ RI

$%&'( DQG $%&'() FDUH EXQGOHV LQ WKH ,&8� LGHQWLILHG LQ 0('/,1( �3XE0HG��

(PEDVH �2YLG�� &,1$+/ �(%6&2�� 7KH &RFKUDQH /LEUDU\ �:LOH\�� :HE RI 6FLHQFH�

(SLVWHPRQLNRV� 3V\F,1)2� 9LUWXDO +HDOWK /LEUDU\ DQG 2SHQ *UH\� ZLWKRXW UHVWULFWLRQ RI

ODQJXDJH RU GDWH RI SXEOLFDWLRQ� XQWLO -XQH ����� 7R DVVHVV WKH TXDOLW\ DQG ULVN RI ELDV

ZHUH VHOHFWHG WKH WRROV 4XDOLW\ $VVHVVPHQW 7RRO IRU %HIRUH�$IWHU �3UH�3RVW� 6WXGLHV

ZLWK QR &RQWURO *URXS� 4XDOLW\ $VVHVVPHQW 7RRO IRU 2EVHUYDWLRQDO &RKRUW DQG &URVV�

6HFWLRQDO 6WXGLHV� 7KH &RFKUDQH &ROODERUDWLRQ
V WRRO IRU ULVN DVVHVVPHQW RI ELDV DQG

&KHFNOLVW IRU 4XDOLWDWLYH 5HVHDUFK� 7ZHQW\ VWXGLHV ZHUH LQFOXGHG� RI ZKLFK �� ZHUH

TXDOLWDWLYH DQG VHYHQ ZLWK D SUHGRPLQDQWO\ TXDQWLWDWLYH GHVLJQ� )LYH VWXGLHV DGGUHVVHG

WKH $%&'() FDUH EXQGOH DQG �� WKH $%&'( FDUH EXQGOH� 7KH LPSOHPHQWDWLRQ

VWUDWHJLHV ZHUH FDWHJRUL]HG DFFRUGLQJ WR WKH WD[RQRP\ GHYHORSHG E\ WKH &RFKUDQH

(IIHFWLYH 3UDFWLFH DQG 2UJDQL]DWLRQ RI &DUH �(32&� *URXS� (LJKW\ VWUDWHJLHV ZHUH

LGHQWLILHG� GLVWULEXWLRQ RI HGXFDWLRQDO PDWHULDOV �Q ���� HGXFDWLRQDO PHHWLQJV �Q ����

FXVWRPL]HG LQWHUYHQWLRQV �Q ��� SURYLGHU RULHQWHG LQWHUYHQWLRQV �Q ��� VWUXFWXUDO

LQWHUYHQWLRQV �Q ��� DXGLW DQG IROORZ�XS ZLWK SDUWLFLSDQWV �Q ��� ORFDO FRQVHQVXV �Q ���

ORFDO OHDGHU RSLQLRQ �Q ��� UHPLQGHUV �Q ��� GLVFORVXUH YLVLWV �Q ��� SHHU UHYLHZ �Q ���

SDWLHQW�PHGLDWHG LQWHUYHQWLRQV �Q ��� DQG SDWLHQW�RULHQWHG LQWHUYHQWLRQV �Q ��� 7KH

PRVW UHSRUWHG EDUULHUV ZHUH UHODWHG WR FRPPXQLFDWLRQ FKDOOHQJHV� ODFN RI SODQQLQJ�

H[FHVV GRFXPHQWDWLRQ� DQG IHDU RI DGYHUVH HYHQWV� )DFLOLWDWRUV DQG DWWLWXGHV KDYH



EHHQ GHVFULEHG� OHDGHUVKLS LQYROYHPHQW DQG VXSSRUW� H[LVWHQFH RI PXOWLSURIHVVLRQDO

WHDP� WUDLQLQJV� DQG SUDFWLFH�RULHQWHG VNLOOV� 6L[ VWXGLHV KDYH DGGUHVVHG WKH DFWRUV


SHUFHSWLRQV DQG FRUURERUDWH WKH FRQWHQWLRQ WKDW EXQGOHV LPSURYH FOLQLFDO RXWFRPHV�

7KH HIIHFWLYHQHVV RI WKH LPSOHPHQWDWLRQ VWUDWHJLHV ZDV PHDVXUHG EDVHG RQ FOLQLFDO

RXWFRPHV� LQFOXGLQJ PHFKDQLFDO YHQWLODWLRQ WLPH �Q ��� ,&8 OHQJWK RI VWD\ �Q ��� ,&8

PRUWDOLW\ �Q ��� GHOLULXP �Q ��� VHGDWLRQ �Q ��� HDUO\ PRELOL]DWLRQ �Q ��� KRVSLWDO OHQJWK

RI VWD\ �Q ��� FRPD �Q �� DQG KRVSLWDO PRUWDOLW\ �Q ��� 7KH PHWD�DQDO\]HV VKRZHG WKDW

WKH LPSOHPHQWDWLRQ RI WKH EXQGOHV UHGXFHV ,&8 OHQJWK RI VWD\� PHFKDQLFDO YHQWLODWLRQ

WLPH� GHOLULXP� ,&8 DQG KRVSLWDO PRUWDOLW\� DQG SURPRWHV HDUO\ PRELOL]DWLRQ LQ FULWLFDOO\

LOO SDWLHQWV� 7KH LQIRUPDWLRQ LQ WKLV V\VWHPDWLF UHYLHZ FDQ FRQWULEXWH WR WKH SODQQLQJ DQG

H[HFXWLRQ RI WKH LPSOHPHQWDWLRQ SURFHVV DQG GHPRQVWUDWHV WKDW VWUDWHJLHV VKRXOG EH

VXSSRUWHG E\ DQ DSSURSULDWH WKHRUHWLFDO PRGHO WR RYHUFRPH FRPPXQLFDWLRQ EDUULHUV

DQG VWUHQJWKHQ OHDGHUVKLS VXSSRUW� DQG LW LV OLNHO\ WKDW WKH DGRSWLRQ RI EXQGOHV RIIHU

EHWWHU UHVXOWV WKDQ XVXDO FDUH�

.H\ZRUGV� ,QWHQVLYH FDUH XQLWV� &DUH EXQGOHV� $%&'( EXQGOH� $%&'() EXQGOH�



/,67$�'(�,/8675$d®(6

4XDGUR�� � 6LVWHPD�GH� WD[RQRPLD�(32& SDUD� LPSOHPHQWDomR�GH� LQWHUYHQo}HV

HP�VLVWHPDV�GH�VD~GH������������������������������������������������������������������������

)LJXUD���� )OX[RJUDPD� GH� VHOHomR� GH� HVWXGRV� SULPiULRV� VREUH� SURFHVVR� GH�

LPSOHPHQWDomR� GRV� SDFRWHV� GH� FXLGDGRV $%&'( H� $%&'() HP�

87,������������������������������������������������������������������������������������������������������

)LJXUD���� 0HWDQiOLVH� GR� GHVIHFKR� WHPSR� GH� SHUPDQrQFLD� QD� 87,� DSyV�

LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'()��������������������������������

)LJXUD���� 0HWDQiOLVH� GR� GHVIHFKR� WHPSR� GH� YHQWLODomR� PHFkQLFD� DSyV�

LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'()��������������������������������

)LJXUD���� 0HWDQiOLVH� GR� GHVIHFKR� GHOLULXP� DSyV� LPSOHPHQWDomR� GRV� SDFRWHV�

$%&'( H�$%&'()�����������������������������������������������������������������������������

)LJXUD���� 0HWDQiOLVH� GR� GHVIHFKR� FRPD� DSyV� LPSOHPHQWDomR� GR� SDFRWH�

$%&'(�����������������������������������������������������������������������������������������������

)LJXUD���� 0HWDQiOLVH� GR� GHVIHFKR� VHGDomR� DSyV� LPSOHPHQWDomR� GR� SDFRWH�

$%&'(�����������������������������������������������������������������������������������������������

)LJXUD���� 0HWDQiOLVH�GR�GHVIHFKR�PRELOL]DomR�SUHFRFH�DSyV�LPSOHPHQWDomR�GR�

SDFRWH�$%&'(������������������������������������������������������������������������������������

)LJXUD���� 0HWDQiOLVH�GR�GHVIHFKR�PRUWDOLGDGH�QD�87,�DSyV�LPSOHPHQWDomR�GR�

SDFRWH�$%&'(������������������������������������������������������������������������������������

)LJXUD���� 0HWDQiOLVH�GR�GHVIHFKR�PRUWDOLGDGH�KRVSLWDODU�DSyV�LPSOHPHQWDomR�

GR�SDFRWH�$%&'(�������������������������������������������������������������������������������

)LJXUD����� 0HWDQiOLVH� GR� GHVIHFKR� WHPSR� GH� SHUPDQrQFLD� QR� KRVSLWDO� DSyV�

LPSOHPHQWDomR�GR�SDFRWH�$%&'(������������������������������������������������������



/,67$�'(�7$%(/$6

7DEHOD��� &DUDFWHUtVWLFDV�GRV�HVWXGRV�LQFOXtGRV��������������������������������������������������

7DEHOD��� ,GHQWLILFDomR�H�GHVFULomR�GDV�HVWUDWpJLDV�GH�LPSOHPHQWDomR�FRQIRUPH�����������

WD[RQRPLD�GH�LQWHUYHQo}HV�(32&�������������������������������������������������������

7DEHOD��� %DUUHLUDV�H�IDFLOLWDGRUHV�QR�SURFHVVR�GH�LPSOHPHQWDomR�GRV�SDFRWHV�

$%&'( H�$%&'() PHQFLRQDGRV�QRV�HVWXGRV������������������������������������

7DEHOD��� 'HVIHFKRV�TXDQWLWDWLYRV�GH�HVWXGRV�TXH�DYDOLDUDP�D� LPSOHPHQWDomR�

GRV�SDFRWHV�$%&'( H�$%&'() HP�87,����������������������������������������������

7DEHOD��� $YDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�GH�HVWXGRV�DQWHV�H�GHSRLV�VHP�

JUXSR�FRQWUROH��Q �������������������������������������������������������������������������������

7DEHOD��� $YDOLDomR� GD� TXDOLGDGH� PHWRGROyJLFD� GH� HVWXGRV� TXDOLWDWLYRV�

�Q ������������������������������������������������������������������������������������������������������

7DEHOD��� $YDOLDomR� GD� TXDOLGDGH� PHWRGROyJLFD� GH� HVWXGR� GH� FRRUWH�

�Q �������������������������������������������������������������������������������������������������������

7DEHOD��� $YDOLDomR� GD� TXDOLGDGH� PHWRGROyJLFD� GH� HQVDLR� FOtQLFR�

�Q �������������������������������������������������������������������������������������������������������
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�(V (QJDJH��(GXFDWH��([HFXWH�DQG�(YDOXDWH

$%&'( $ZDNHQLQJ DQG�%UHDWKLQJ &RRUGLQDWLRQ RI� GDLO\� VHGDWLRQ�

DQG� YHQWLODWRU� UHPRYDO� WULDOV�� 'HOLULXP PRQLWRULQJ� DQG�

PDQDJHPHQW��DQG�(DUO\ PRELOLW\�DQG�H[HUFLVH

$%&'() $VVHVV�� SUHYHQW� DQG� PDQDJH� SDLQ�� %RWK VSRQWDQHRXV�

DZDNHQLQJ� DQG� VSRQWDQHRXV� EUHDWKLQJ� WULDOV�� &KRLFH RI�

DQDOJHVLD� DQG� VHGDWLRQ�� DVVHVV�� SUHYHQW�� DQG� PDQDJH�

'HOLULXP��(DUO\ PRELOLW\�DQG�H[HUFLVH��)DPLO\ HQJDJHPHQW

$'6�3URWRFRO $QDOJHVLD�'HOLULXP�6HGDWLRQ�3URWRFRO

$QYLVD $JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�6DQLWiULD

$SUHGHO�,&8 $XWRPDWLF�'HOLULXP�3UHGLFWLRQ�6\VWHP�DQG�1XUVLQJ�6HQVLWLYH�

2XWFRPHV�LQ�WKH�0HGLFDO�,QWHQVLYH�&DUH�8QLW

%96 %LEOLRWHFD�9LUWXDO�HP�6D~GH

&$0�,&8 &RQIXVLRQ�$VVHVVPHQW�0HWKRG�LQ�D�,QWHQVLYH�&DUH�8QLW

&),5 &RQVROLGDWHG�)UDPHZRUN�IRU�,PSOHPHQWDWLRQ�5HVHDUFK

&)0 &RQVHOKR�)HGHUDO�GH�0HGLFLQD

&,1$+/� &XPXODWLYH�,QGH[�WR�1XUVLQJ�DQG�$OOLHG�+HDOWK�/LWHUDWXUH

&5' &HQWUH�RI�5HYLHZV�DQG�'LVVHPLQDWLRQ

'H&6 'HVFULWRUHV�HP�&LrQFLDV�GD�6D~GH

'03 'HVYLR�0pGLR�3DGUmR

'3 'HVYLR�3DGUmR

(%6&2 (OWKRQ�%�6WHSIHQ�&R�

(&5 (QVDLR�&OtQLFR�5DQGRPL]DGR

(PEDVH� ([FHUSWD�0HGLFD�'DWDEDVH

(32& (IIHFWLYH�3UDFWLFH�DQG�2UJDQLVDWLRQ�RI�&DUH

),4 )DL[D�,QWHUTXDUWLO

)0$87, )UDTXH]D�0XVFXODU�$GTXLULGD�QD�87,

)60 )DELR�GD�6LOYD�0RUDHV

*0�06 *DELQHWH�GR�0LQLVWUR�0LQLVWpULR�GD�6D~GH

,& ,QWHUYDOR�GH�&RQILDQoD

,&8 ,QWHQVLYH�&DUH�8QLW

,37� ,QWHUSURIHVVLRQDO�7HDP



//0 /tYLD�/XL]H�0DUHQJR

0('/,1( 0HGLFDO�/LWHUDWXUH�$QDO\VLV�DQG�5HWULHYDO�6\VWHP�2QOLQH

25 2GGV�5DWLR

2YLG 2YLG�7HFKQRORJLHV

S 3UREDELOLGDGH�GH�VLJQLILFkQFLD

3$' 3DLQ��$JLWDWLRQ�DQG�'HOLULXP

3$',6 3DLQ�� $JLWDWLRQ�VHGDWLRQ�� 'HOLULXP�� ,PPRELOLW\�

�UHKDELOLWDWLRQ�PRELOL]DWLRQ��DQG�6OHHS��GLVUXSWLRQ�

3'6$ 3ODQ��'R��6WXG\��$FW

3,&26 3RSXODWLRQ��,QWHUYHQWLRQ��&RPSDULVRQ��2XWFRPHV�DQG�6WXG\�

GHVLJQ

35,60$ 3UHIHUHQWLDO� 5HSRUWLQJ� ,WHPV� IRU� 6\VWHPDWLF� 5HYLHZV� DQG�

0HWD�DQDO\]HV

35263(52 ,QWHUQDWLRQDO�3URVSHFWLYH�5HJLVWHU�RI�6\VWHPDWLF�5HYLHZV

3XE0HG 3XEOLF�3XEOLVKHU�0('/,1(

5$66 5LFKPRQG�$JLWDWLRQ�6HGDWLRQ�6FDOH

5'& 5HVROXomR�GD�'LUHWRULD�&ROHJLDGD

6%�) 6LOYLR�%DUEHUDWR�)LOKR

6&&0 6RFLHW\�RI�&ULWLFDO�&DUH�0HGLFLQH

6' 6WDQGDUG�'HYLDWLRQ

63&, 6tQGURPH�3yV�&XLGDGR�,QWHQVLYR

7,& 7HFQRORJLD�GD�,QIRUPDomR�H�&RPXQLFDomR

87, 8QLGDGHV�GH�7HUDSLD�,QWHQVLYD
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� 5()(5(1&,$/�7(Ï5,&2 �����������������������������������������������������������������������������������

��� $�XQLGDGH�GH�WHUDSLD�LQWHQVLYD ��������������������������������������������������������������������������
��� /LEHUWDomR�GH�SDFLHQWHV�FUtWLFRV�GD�XQLGDGH�GH�WHUDSLD�LQWHQVLYD �����������������
��� $ERUGDJHP�GH�SDFRWHV�GH�FXLGDGRV�SDUD�SDFLHQWHV�FUtWLFRV�������������������������
��� 3DFRWHV�GH�FXLGDGRV�$%&'( H�$%&'() ����������������������������������������������������������
��� %DUUHLUDV�H�IDFLOLWDGRUHV�GR�SURFHVVR�GH�LPSOHPHQWDomR�GH�QRYDV�SUiWLFDV�

HP�VD~GH �������������������������������������������������������������������������������������������������������������
��� (VWUDWpJLDV�GH LPSOHPHQWDomR��GD�WHRULD�j�SUiWLFD������������������������������������������

� 2%-(7,926����������������������������������������������������������������������������������������������������������

��� 2EMHWLYR�*HUDO������������������������������������������������������������������������������������������������������
��� 2EMHWLYRV�(VSHFtILFRV�����������������������������������������������������������������������������������������

� 0e72'2 ��������������������������������������������������������������������������������������������������������������

��� 'HOLQHDPHQWR�GR�HVWXGR ������������������������������������������������������������������������������������
��� &ULWpULRV�GH�HOHJLELOLGDGH �����������������������������������������������������������������������������������
��� &ULWpULRV�GH�H[FOXVmR������������������������������������������������������������������������������������������
��� (VWUDWpJLD�GH�EXVFD�HOHWU{QLFD ��������������������������������������������������������������������������
��� 6HOHomR�GRV�HVWXGRV ������������������������������������������������������������������������������������������
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��� &DUDFWHUtVWLFDV�GRV�HVWXGRV�LQFOXtGRV��������������������������������������������������������������
��� 6REUH�DV�HVWUDWpJLDV�GH�LPSOHPHQWDomR�DRV�SDFRWHV�GH�FXLGDGRV�$%&'( H�
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SURFHVVR�GH�LPSOHPHQWDomR������������������������������������������������������������������������������
��� (IHWLYLGDGH�H�VHJXUDQoD�GRV�SDFRWHV�$%&'( H�$%&'()�������������������������������
��� $QiOLVHV�VHFXQGiULDV �����������������������������������������������������������������������������������������
��� $YDOLDomR�GD�TXDOLGDGH�H�ULVFR�GH�YLpV�������������������������������������������������������������

� ',6&866­2���������������������������������������������������������������������������������������������������������

��� 3ULQFLSDLV�DFKDGRV ���������������������������������������������������������������������������������������������
��� )RUoDV�H�OLPLWDo}HV���������������������������������������������������������������������������������������������
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��� ,PSOLFDo}HV�SDUD�D�SHVTXLVD������������������������������������������������������������������������������

� &21&/86­2�������������������������������������������������������������������������������������������������������

5()(5Ç1&,$6������������������������������������������������������������������������������������������������������������

$3Ç1',&(�$�± (VWUDWpJLD�GH�EXVFD�SDUD�FDGD�EDVH�GH�GDGRV����������������������������������

$3Ç1',&(�%�± $UWLJRV�H[FOXtGRV�QD�WULDJHP�GH�WH[WR�FRPSOHWR�H�UHVSHFWLYDV

MXVWLILFDWLYDV������������������������������������������������������������������������������������������������������������������

$3Ç1',&(�&�± %DUUHLUDV�H�IDFLOLWDGRUHV�LGHQWLILFDGRV�QRV�HVWXGRV�����������������������������
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$�87,��8QLGDGH�GH�7HUDSLD�,QWHQVLYD��p�FDUDFWHUL]DGD�SRU�VHU�XP�DPELHQWH�TXH�

RIHUHFH�DVVLVWrQFLD�H�PRQLWRUDPHQWR�FRQWtQXR�DRV�SDFLHQWHV�JUDYHV�H�FUtWLFRV��FRP�

HTXLSH� PXOWLSURILVVLRQDO� HVSHFLDOL]DGD�� WHFQRORJLD� H� HTXLSDPHQWRV� SUySULRV��

FRQVLGHUDGD�GH�DOWD�FRPSOH[LGDGH�H�SRGHQGR�VHU�FODVVLILFDGD�GH�DFRUGR�FRP�D�LGDGH�

GR�SDFLHQWH�RX�D�HVSHFLDOLGDGH�DWHQGLGD��52'5,*8(6�HW�DO���������

$R�ORQJR�GR�WHPSR�YiULDV�PXGDQoDV�RFRUUHUDP�QD�FXOWXUD�GR�FXLGDGR�LQWHQVLYR

H� QR� PDQHMR� GH� SDFLHQWHV� FUtWLFRV�� RV� TXDLV� SRGHULDP HVWDU� FRQFHQWUDGRV� QR�

WUDWDPHQWR�GR�TXDGUR�RX�QD SUHYHQomR�GH�FRPSOLFDo}HV�RULXQGDV�GD�FRQGLomR�FOtQLFD�

GR�SDFLHQWH� �(/<���������1R�GHFRUUHU�GRV�DQRV������H�������R�IRFR�IRL�TXDVH�TXH�

H[FOXVLYDPHQWH�QD�PHOKRULD�GR�GLDJQyVWLFR�H�GR�WUDWDPHQWR�GDV�GLIHUHQWHV�IRUPDV�GH�

FKRTXH�RX�QD�JHVWmR�GD�YHQWLODomR�PHFkQLFD �&22.�HW�DO����������

'HVVH�PRGR��VXUJH�D &LrQFLD�H�)LORVRILD�GD�/LEHUWDomR�GD�87,�SUHFRQL]DQGR�R�

DIDVWDPHQWR� GH� TXDOTXHU� IDWRU� TXH� DPHDFH� R� VHQVR� GH� DXWRYDORU�� LGHQWLGDGH� H�

GLJQLGDGH�KXPDQD GR�SDFLHQWH��(VWH�FRQFHLWR�WRUQRX�VH�HVSHFLDOPHQWH�LPSRUWDQWH�QR�

DPELHQWH�FUtWLFR��SRLV�PXLWDV�87,�QmR�HVWmR�SUHSDUDGDV�SDUD�WUDWDU�DV�DPHDoDV TXH�

FRPSURPHWHP� D� FDSDFLGDGH� GR� SDFLHQWH� GH� SUHVHUYDU� VHX� VHQVR� GH� H[LVWrQFLD� H�

UHWRUQDU�SDUD�D�FDVD�FRP�D�TXDOLGDGH�GH�YLGD�TXH�WLQKD�DQWHV �(/<��������&857,6�HW�

DO���������

$OpP�GH�DERUGDU� D� OLEHUWDomR�GR�SDFLHQWH� GD�87,��PXLWDV� SHVTXLVDV� WrP�VH�

HVWHQGLGR�DR PDQHMR�GD� UHWDJXDUGD�GR�FXLGDGR�FUtWLFR� RX�VHMD��DR�SHUtRGR�DSyV�D�

HVWDELOL]DomR� GR� SDFLHQWH�� SDVVDQGR� SHORV� ~OWLPRV� GLDV� GH� LQWHUQDomR� DWp� R� VHX�

UHJUHVVR�SDUD�FDVD �:,17(5%27720��������

1R�PHVPR�VHQWLGR��R�HVWXGR�GRV�SDFRWHV�GH�FXLGDGRV�WDPEpP�WHP�VH�DPSOLDGR

SRU�VHU�XPD�IHUUDPHQWD� LPSRUWDQWH�SDUD�D�REWHQomR�GH�UHVXOWDGRV�D�FXUWR��PpGLR�H�

ORQJR�SUD]R��DOpP�GD�PHOKRUD GH�LQGLFDGRUHV�DVVLVWHQFLDLV��&2/$d2��1$6&,0(172��

������

3DFRWH� GH� FXLGDGR� �GR� LQJOrV�� FDUH� EXQGOH�� SRGH� VHU� GHILQLGR� FRPR� ³XP�

SHTXHQR� FRQMXQWR� GH� LQWHUYHQo}HV� EDVHDGDV� HP� HYLGrQFLDV� SDUD� XP� JUXSR� RX�

SRSXODomR� GH� SDFLHQWHV� GHILQLGRV� H� XP� FHQiULR� GH� FXLGDGRV� TXH�� TXDQGR�

LPSOHPHQWDGRV�MXQWRV��WUDUmR�PHOKRUHV�UHVXOWDGRV´��5(6$5�HW�DO����������

2� SDFRWH� $%&'( UHSUHVHQWD� H[HUFtFLRV� GH� FRRUGHQDomR� GH� GHVSHUWDU� H�

UHVSLUDomR�� FRQWURODQGR� D� VHGDomR� GLiULD� H� UHPRYHQGR� D� YHQWLODomR� PHFkQLFD�� D��



��

HVFROKD�GH�DQDOJpVLFRV�H�VHGDWLYRV���R�PRQLWRUDPHQWR�H�FRQWUROH�GR�GHOLULXP�����H�D�

PRELOL]DomR�H�H[HUFtFLRV�SUHFRFHV��GR�LQJOrV��$%&'( ± $ZDNHQLQJ DQG�%UHDWKLQJ

&RRUGLQDWLRQ RI�GDLO\�VHGDWLRQ�DQG�YHQWLODWRU�UHPRYDO�WULDOV��'HOLULXP PRQLWRULQJ�DQG�

PDQDJHPHQW�� DQG� (DUO\ PRELOLW\� DQG� H[HUFLVH�� �%$/$6� HW� DO��� ����D�� ����E��

9$6,/(96.,6�HW�DO����������

2�SDFRWH�$%&'() UHSUHVHQWD�R�PDQHMR�SDUD�DYDOLDU��SUHYHQLU�H�FRQWURODU�D�GRU��

UHDOL]DU�SURWRFRORV�GH�GHVSHUWDU�HVSRQWkQHR�H�GH�UHVSLUDomR�HVSRQWkQHD��HVFROKHU�RV�

DQDOJpVLFRV�H�VHGDWLYRV��DYDOLDU��SUHYHQLU�H�PDQHMDU�R�GHOLULXP��SURPRYHU�D�PRELOLGDGH�

SUHFRFH�H�R�H[HUFtFLR� H�HQYROYHU�D�IDPtOLD��GR�LQJOrV��$%&'() ± $VVHVV��SUHYHQW�DQG�

PDQDJH�SDLQ��%RWK VSRQWDQHRXV�DZDNHQLQJ�DQG�VSRQWDQHRXV�EUHDWKLQJ�WULDOV��&KRLFH

RI�DQDOJHVLD�DQG�VHGDWLRQ��DVVHVV��SUHYHQW��DQG�PDQDJH�'HOLULXP��(DUO\ PRELOLW\�DQG�

H[HUFLVH��)DPLO\ HQJDJHPHQW� �&+$,��������

2V�SURWRFRORV�H�GLUHWUL]HV�VmR�IHUUDPHQWDV�LPSRUWDQWHV�SDUD�R�GHVHQYROYLPHQWR�

GH�SROtWLFDV�GH�VD~GH��XPD�YH]�TXH�QRUWHLDP�R�SODQHMDPHQWR��D�HQWUHJD��D�DYDOLDomR�

H�SHUPLWHP�D�PHOKRULD�GD�TXDOLGDGH�GRV�VHUYLoRV�GH�VD~GH��6+(.(//(�HW�DO����������

2V� PpWRGRV� GH� LPSOHPHQWDomR� SRGHP� YDULDU� PXLWR�� GH� DFRUGR� FRP� D�

FRPSOH[LGDGH�GD�LQWHUYHQomR�H�R�PRGHOR�WHyULFR�GH�WUDQVIHUrQFLD�GH�FRQKHFLPHQWR�

SDUD� D� SUiWLFD� FRPR�� SRU� H[HPSOR�� R� &),5 �&RQVROLGDWHG� )UDPHZRUN� IRU�

,PSOHPHQWDWLRQ� 5HVHDUFK�� H� R� �(V )UDPHZRUN �(QJDJH�� (GXFDWH�� ([HFXWH� DQG�

(YDOXDWH��� 'HVVD� IRUPD�� R� SURFHVVR� GH� LPSOHPHQWDomR� LQFOXL GHVGH� LQWHUYHQo}HV�

VLPSOHV�� FRPR� D� GLVVHPLQDomR� GH�PDWHULDO� HGXFDFLRQDO�� DWp� DV�PDLV� FRPSOH[DV� H�

PXOWLIDFHWDGDV��FRPR�WXWRULDLV�H�VHVV}HV�GH�FRQVXOWRULD��752*5/,û�HW�DO����������

'H�IRUPD�JHUDO��QR�FDPSR�GDV�SUiWLFDV�HP�87,�p�HVSHUDGR TXH�KDMD�UHVLVWrQFLD�

SRU�SDUWH�GD�HTXLSH�SDUD�PXGDQoDV�DWp�TXH�R�FRQFHLWR�SURSRVWR�VHMD�FRQVLVWHQWH�H�

UHSURGXWtYHO��e�PDLV�VHJXUR�SURILVVLRQDLV H�LQVWLWXLo}HV PXGDUHP�VXD�SUiWLFD�TXDQGR

� $OJXQV� DXWRUHV� GHVFUHYHP� R� SDFRWH� $%&'( LGHQWLILFDQGR� R� HOHPHQWR� &� FRPR� ³&RRUGHQDomR� �
&RRUGLQDWLRQ´�H�RXWURV�FRPR�³(VFROKD�GR�VHGDWLYR�� &KRLFH´��1HVWH�HVWXGR�RSWRX�VH�SRU�HVWDEHOHFHU�R�
HOHPHQWR�&�DSHQDV�FRPR�³&RRUGHQDomR´��FRPR�DGRWDGR�QR�HVWXGR�GH�%$/$6�HW�DO���������H�SDUD�D�
PDLRULD�GRV�DXWRUHV�TXH�DERUGRX�R�SDFRWH�

� 1HVWH� HVWXGR� IRL� DGRWDGR� R� WHUPR� GHOLULXP� FRPR� VLQ{QLPR� HP� SRUWXJXrV� GD� SDODYUD� GHOtULR�� FRPR�
DSDUHFH� HP� JUDQGH� SDUWH� GRV� WUDEDOKRV� VREUH� R� WHPD� H� QRV� 'HVFULWRUHV� HP� &LrQFLDV� GD� 6D~GH
�%,%/,27(&$�9,578$/�(0�6$Ò'(��������

� 'HOLULXP�p�FRQFHLWXDGR�FRPR�XP�WUDQVWRUQR�FDUDFWHUL]DGR�SRU�FRQIXVmR��GHVDWHQomR��GHVRULHQWDomR��
LOXV}HV��DOXFLQDo}HV��DJLWDomR�H��HP�DOJXQV�FDVRV��VXSHUDWLYLGDGH�GR�VLVWHPD�QHUYRVR�DXW{QRPR��3RGH�
UHVXOWDU�GH�DIHFo}HV�Wy[LFDV�PHWDEyOLFDV�RX� OHV}HV�FHUHEUDLV�HVWUXWXUDLV� 2V�SDFLHQWHV�FRP�GHOLULXP�
WrP�VLGR�HVWXGDGRV��SRLV�WHP�DSUHVHQWDGR�PDLRU�WHPSR�GH�YHQWLODomR�PHFkQLFD�H�GH�LQWHUQDomR�HP�
87,��%,%/,27(&$�9,578$/�(0�6$Ò'(��������



��

RV� UHVXOWDGRV� VmR� FRQVLVWHQWHV� HQWUH� WLSRV� GH� HVWXGRV� H� SRSXODo}HV� WUDWDGDV�

�%$51(6�'$/<��3+,//,36��(/<���������

$VVLP��D�FRPXQLGDGH�LQWHQVLYLVWD�SUHFLVD�VH�GHVSUHQGHU�GRV�HOHPHQWRV�FKDYHV�

GR�FXLGDGR�FRP�R�SDFLHQWH�FUtWLFR�QR�SDVVDGR��DLQGD�SHUWHQFHQWHV�DR�URO�GH�SUiWLFDV�

GD� DWXDOLGDGH� PHVPR� GHSRLV� GH� ��� DQRV� GH� HYLGrQFLDV� FRPSUREDWyULDV� GD�

QHFHVVLGDGH�GH�PXGDQoD��3RU�VHU�XPD�HVSHFLDOLGDGH�HP�FUHVFLPHQWR�H�UHODWLYDPHQWH�

QRYD� H[LVWH�GLILFXOGDGH�HP�JDUDQWLU�IRUPDomR�XQLIRUPH�DRV�PpGLFRV H�HQIHUPHLURV��

IRUPDU� SURILVVLRQDLV� GH� RXWUDV� FODVVHV FRPR� ILVLRWHUDSHXWDV� H� IDUPDFrXWLFRV� H

FRQVROLGDU�DV�SUiWLFDV�PDLV�DWXDLV�H�UHOHYDQWHV�QR�FXUUtFXOR��'(1(+<��/$13+(5(��

1(('+$0�������� e�SUHFLVR�KXPLOGDGH�H�GLVSRVLomR�SDUD�LU�HP�GLUHomR�j�PXGDQoD��

SRLV�DV�LQVWLWXLo}HV�H�RV�SURILVVLRQDLV�GH�VD~GH�UHSUHVHQWDP�SDUWH�GR�SUREOHPD�GRV�

SDFLHQWHV�GD�87,��(/<��������

1mR�Ki� UHYLV}HV�VLVWHPiWLFDV�TXH�VXPDUL]DP�D� LPSOHPHQWDomR�GRV�SDFRWHV�

$%&'( H�$%&'() GD�SHUVSHFWLYD�PHWRGROyJLFD�GR�SUHVHQWH�HVWXGR��SULQFLSDOPHQWH�

R� ~OWLPR� SRU� VH� WUDWDU� GH� DERUGDJHP�PDLV� UHFHQWH H� TXH� LQFOXL� D� SDUWLFLSDomR� GD�

IDPtOLD�

$V�TXHVW}HV�TXH�QRUWHDUDP�HVWD�UHYLVmR�VLVWHPiWLFD VmR�

D� TXHVWmR� TXDQWLWDWLYD� TXDO� D� HIHWLYLGDGH� H� VHJXUDQoD� GD� LPSOHPHQWDomR� GRV�

SDFRWHV�$%&'( H�$%&'() SDUD�GLPLQXLU�R�WHPSR�GH�SHUPDQrQFLD�QD�87,��R�WHPSR�

GH�YHQWLODomR�PHFkQLFD��D� LQFLGrQFLD�H�SUHYDOrQFLD�GH�GHOLULXP�RX�FRPD��R�QtYHO�GH�

DJLWDomR� H� VHGDomR�� D� PRUWDOLGDGH� QD� 87,�� D� PRUWDOLGDGH� KRVSLWDODU�� R� WHPSR� GH�

SHUPDQrQFLD�QR�KRVSLWDO�H�DXPHQWDU�D�PRELOL]DomR�SUHFRFH"

E� TXHVWmR TXDOLWDWLYD� TXDLV� EDUUHLUDV�� IDFLOLWDGRUHV H� DWLWXGHV� LQIOXHQFLDP� D�

LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'()"

F� TXHVWmR� PLVWD� TXDLV� IDWRUHV� �TXDOLWDWLYRV�� SRGHP� LQIOXHQFLDU� D� HIHWLYLGDGH H�

VHJXUDQoD �TXDQWLWDWLYD�� GD� LPSOHPHQWDomR� GRV� SDFRWHV GH� FXLGDGRV� $%&'( H�

$%&'()"

1HVVH�FRQWH[WR��R�SUHVHQWH�HVWXGR�WHP�FRPR�REMHWLYR�DQDOLVDU�R�SURFHVVR�GH�

LPSOHPHQWDomR� GRV� SDFRWHV� $%&'( H� $%&'() HP� 87,�� LGHQWLILFDU� EDUUHLUDV��

IDFLOLWDGRUHV� H� PXGDQoDV� QD� SHUFHSomR� H� DWLWXGH� GRV� DWRUHV� HQYROYLGRV�� DOpP� GH�

HVWLPDU�RV�UHVXOWDGRV�DOFDQoDGRV��HP�WHUPRV�GH�HIHWLYLGDGH�H�VHJXUDQoD�



��

� 5()(5(1&,$/�7(Ï5,&2

��� $�XQLGDGH�GH�WHUDSLD�LQWHQVLYD

$� 87,� IRL� LGHDOL]DGD� FRPR� XPD� XQLGDGH� GH� PRQLWRUDPHQWR� FRQWtQXR� GH�

SDFLHQWHV JUDYHV SHOD�HQIHUPHLUD�)ORUHQFH�1LJKWLQJDOH HP����� GXUDQWH�D�*XHUUD�GD�

&ULPpLD�TXDQGR�D�,QJODWHUUD��)UDQoD�H�7XUTXLD�GHFODUDUDP JXHUUD�j�5~VVLD��&RP�DV�

FRQGLo}HV�SUHFiULDV GH�DVVLVWrQFLD�DRV�VROGDGRV�QR�FDPSR�GH�EDWDOKD��UHJLVWURX�VH�

DOWD�PRUWDOLGDGH� HQWUH� RV� TXH� HVWDYDP� KRVSLWDOL]DGRV�� DWLQJLQGR� FHUFD� GH� ����GH�

yELWRV�� $� SDUWLU� GRV� FXLGDGRV� LPSOHPHQWDGRV� SRU� )ORUHQFH� DR� DWHQGLPHQWR� D�

PRUWDOLGDGH�FDLX SDUD��� �0(1'(6��������52'5,*8(6�HW�DO���������

$�SULPHLUD�LQVWLWXLomR�DSRQWDGD�FRPR�WHQGR�XPD�87,�GDWD�GH������QD�FLGDGH�

GH�%RVWRQ� QRV�(VWDGRV�8QLGRV� QR�+RVSLWDO�-RKQV�+RSNLQV��&RQWDYD�FRP DSHQDV�WUrV�

OHLWRV�H�GHVWLQDYD�VH�D�SDFLHQWHV�GR�SyV�RSHUDWyULR�GH�QHXURFLUXUJLD��7DO�XQLGDGH�IRL�

FRQVLGHUDGD�D�SULPHLUD�87,�GD�SHUVSHFWLYD�WpFQLFD�H�LQVWUXPHQWDO�H�VHUYLX�GH�PRGHOR�

SDUD�RXWUDV��*21d$/9(6��������

7UDWD�VH�GH�DPELHQWH�GHVHQYROYLGR�FRP�D�ILQDOLGDGH�GH�DWHQGHU�SDFLHQWHV�HP�

HVWDGR� JUDYH� H� FRP� ULVFR� LPLQHQWH� GH�PRUWH�� H[LJLQGR�PRQLWRUDPHQWR� FRQVWDQWH� H�

VHQGR� FODVVLILFDGR� FRPR� GH� DOWD� FRPSOH[LGDGH� TXH� UH~QH QR� PHVPR� DPELHQWH�

XVXiULRV�UHFXSHUiYHLV��WHFQRORJLD�H�UHFXUVRV�KXPDQRV�WUHLQDGRV�SDUD�R�FXLGDGR�H�D�

REVHUYDomR�FRQVWDQWH��,128(��0$768'$��������0(1'(6��������

1R�%UDVLO��DV�SULPHLUDV�LQVWDODo}HV�GH�87,�RFRUUHUDP�QD�GpFDGD�GH�������QRV�

KRVSLWDLV�S~EOLFRV�GR�5LR�GH�-DQHLUR�H�HP������IRL�IXQGDGD�D�6RFLHGDGH�GH�0HGLFLQD�

,QWHQVLYD�GH�6mR�3DXOR��'$/0$662��������

,QLFLDOPHQWH�FRQKHFLGD�FRPR�8QLGDGH�GH�0RQLWRUDomR�&RQWtQXD��DWXDOPHQWH�

GHQRPLQD�VH�8QLGDGH�GH�7HUDSLD� ,QWHQVLYD�� FRP� D� ILQDOLGDGH� GH�EXVFDU� D� FXUD�GR�

SDFLHQWH��SRU�PHLR�GH�DERUGDJHP�TXH�YDORUL]H�D�GLJQLGDGH�KXPDQD��35(*12/$772��

$*267,1+2��������

$�3RUWDULD�GR�*DELQHWH�GR�0LQLVWUR�0LQLVWpULR�GD�6D~GH��*0�06��Q�������GH����

GH�DEULO�GH�������GHILQH�87,�FRPR�XP�DPELHQWH�GH�SUHVWDomR�GH�VHUYLoR�GH�LQWHUQDomR�

SDUD�SDFLHQWHV�FUtWLFRV�GHSHQGHQWHV�GH�DWHQomR�PpGLFD�H�FXLGDGRV�GH�HQIHUPDJHP�

GH�IRUPD�FRQVWDQWH��FRP�HTXLSH�WpFQLFD�H�HVSHFLDOL]DGD��HTXLSDPHQWRV�HVSHFtILFRV�

SUySULRV�H�RXWUDV�WHFQRORJLDV�SDUD�GLDJQyVWLFR�H�WUDWDPHQWR��%5$6,/��������



��

$�5HVROXomR�GD�'LUHWRULD�&ROHJLDGD �5'&��Q�����GH����GH�IHYHUHLUR�GH������ GD�

$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�6DQLWiULD �$QYLVD�� GLVS}H�VREUH�RV�UHTXLVLWRV�PtQLPRV�

SDUD�R�IXQFLRQDPHQWR�GDV�87,�H�HVWDEHOHFH�R�WUDWDPHQWR�LQWHQVLYR�SRU�IDL[D�HWiULD�GRV�

SDFLHQWHV�HP�87,�DGXOWR��HVSHFLDOL]DGD��QHRQDWDO��SHGLiWULFD�H�87,�SHGLiWULFD�PLVWD�

�%5$6,/��������

(P������ R�&RQVHOKR� )HGHUDO� GH�0HGLFLQD� �&)0�� SXEOLFRX� D�5HVROXomR� Q��

������HVWDEHOHFHQGR�RV�FULWpULRV�GH�DGPLVVmR�H�DOWD�HP�87,� FRQVLGHUDQGR�RV�VHUYLoRV�

GH�WUDWDPHQWR� LQWHQVLYR�FRPR�D�SUHVWDomR�GH�DWHQGLPHQWR�D�SDFLHQWHV�JUDYHV�H�GH�

ULVFR��FRP�SUREDELOLGDGH�GH�VREUHYLGD�H�UHFXSHUDomR��TXH�H[LMDP�DVVLVWrQFLD�PpGLFD�

LQLQWHUUXSWD��DOpP�GH�UHFXUVRV�WHFQROyJLFRV�H�KXPDQRV�HVSHFLDOL]DGRV��&216(/+2�

)('(5$/�'(�0(',&,1$��������

2�DPELHQWH�GD�87,�GHYH�WHU�QR�PtQLPR�FLQFR�OHLWRV�SDUD�R�VHX�IXQFLRQDPHQWR

H�D�VHSDUDomR�HQWUH�RV�OHLWRV�GHYH�VHU�IHLWD�SRU�GLYLVyULDV�ODYiYHLV��$ GLVSRVLomR�SRGH�

VHU�HP�iUHD�FRPXP��TXDUWRV�IHFKDGRV�RX�PLVWRV��0(1'(6��������

$�HTXLSH�LQWHQVLYLVWD�p�PXOWLSURILVVLRQDO�H�LQWHUGLVFLSOLQDU��FRPSRVWD�SRU�PpGLFR��

HQIHUPHLUR�� ILVLRWHUDSHXWD�� IDUPDFrXWLFR�� WHUDSHXWD� RFXSDFLRQDO�� QXWULFLRQLVWD� H�

SVLFyORJR�� VHQGR� TXH� RV� SURILVVLRQDLV� GH� HQIHUPDJHP� FRVWXPDP� HVWDU� HP� PDLRU�

Q~PHUR�TXH�RXWURV�SURILVVLRQDLV��52'5,*8(6�HW�DO���������

$V�LQWHUQDo}HV�HP�87,�JHUDOPHQWH�VmR�GHFRUUHQWHV�GH�LQVWDELOLGDGHV�FOtQLFDV�

RX�DGPLVV}HV�FLU~UJLFDV�TXH�UHTXHUHP�PRQLWRUL]DomR�FRQWtQXD�H�VXSRUWH�YHQWLODWyULR�

IRUQHFLGR� QD�PDLRULD� GDV� YH]HV� GH� IRUPD� LQYDVLYD�� $SHVDU� GRV� VHXV� EHQHItFLRV� D�

YHQWLODomR�PHFkQLFD�QmR�HVWi�OLYUH�GH�FRPSOLFDo}HV�SDUD�R�SDFLHQWH��TXH�DSyV SHUtRGR�

H[WHQVR� GH� LQDWLYLGDGH�� SRGH DSUHVHQWDU� IUDTXH]D� PXVFXODU� UHVSLUDWyULD�� DWURILD�

PXVFXODU�QRV�PHPEURV�H�GLPLQXLomR�GD�FDSDFLGDGH�GH�UHDOL]DU�DWLYLGDGHV�FRWLGLDQDV�

�'(�-21*+(�HW�DO�� ������6&+:(,&.(57�HW�DO���������

��� /LEHUWDomR�GH�SDFLHQWHV�FUtWLFRV�GD�XQLGDGH�GH�WHUDSLD�LQWHQVLYD

$�FXOWXUD�GR�FXLGDGR�LQWHQVLYR�WHP�SDVVDGR�SRU�YiULDV�WUDQVIRUPDo}HV�DR�ORQJR�

GR� WHPSR�� SULQFLSDOPHQWH� FRP� R� GHVHQYROYLPHQWR� WHFQROyJLFR� H� DV� SHVTXLVDV�

FLHQWtILFDV��2V�FXLGDGRV�D�XP�SDFLHQWH FUtWLFR�SRGHP HVWDU�UHODFLRQDGRV GLUHWDPHQWH�

FRP�R�VHX�HVWDGR RX�FRP�D�VXD�HVWDELOL]DomR�DSyV�D�VDtGD�GD�87, �3(77<��������

3RU� PXLWR� WHPSR� RV� HVWXGRV� FRQFHQWUDUDP�VH� QD� PHOKRULD� GDV� FRQGLo}HV�

FOtQLFDV��SRU�H[HPSOR�QR�GLDJQyVWLFR�H�WUDWDPHQWR�GDV�GLIHUHQWHV�IRUPDV�GH�FKRTXH�RX�



��

QD�JHVWmR�GD�YHQWLODomR�PHFkQLFD��(VVD�DERUGDJHP�VDOYRX�PXLWRV�GRHQWHV�GD�PRUWH��

PDV�QmR�JDUDQWLX�TXDOLGDGH�GH�YLGD�DSyV�D�VDtGD�GD�87,��&87+%(57621���������

$�SDUWLU�GRV�DQRV������KRXYH�DXPHQWR�FRQVLGHUiYHO�QD�PHOKRULD�GD�VREUHYLGD�

JOREDO� GRV� SDFLHQWHV� FUtWLFRV� H� KRMH� R� FDPSR� GD� SHVTXLVD� WHP� VH� YROWDGR� SDUD� R�

PDQHMR�GR�SHUtRGR�DSyV�D�HVWDELOL]DomR�GR�SDFLHQWH SDUD�TXH�HOH�UHWRUQH�SDUD�VXD�

FDVD�FRP�PDLRU�TXDOLGDGH�GH�YLGD�H�PHQRV�FRPSOLFDo}HV�SRVVtYHLV �$'+,.$5,�HW�DO���

������

$�OLEHUWDomR GD�87,� EXVFD�IRUWDOHFHU�R�VHQVR�GH�H[LVWrQFLD��D�LGHQWLGDGH�H�D�

GLJQLGDGH�GR�XVXiULR�GH�IRUPD�D�DIDVWDU�RV�IDWRUHV�TXH�DPHDoDP�D�VXD�LQWHJULGDGH�

�&22.�HW�DO����������$LQGD�TXH�RV�SURILVVLRQDLV�LQWHQVLYLVWDV�WUDEDOKHP�SDUD�JDUDQWLU�

DV�PHOKRUHV�FRQGLo}HV��QHP�VHPSUH�D�FXOWXUD�QDV�87, SRVVLELOLWD�R�UHWRUQR�SDUD�VXD�

FDVD�UHFXSHUDQGR�D�YLGD�TXH�WLQKD�DQWHV �(/<���������

$WXDOPHQWH�H[LVWH�JUDQGH�TXDQWLGDGH�GH�LQIRUPDo}HV�VLVWHPDWL]DGDV�QR�3DLQ�

$JLWDWLRQ��DQG�'HOLULXP��3$'��JXLGHOLQHV� R TXDO�VXUJLX�FRPR�XPD�EDVH�FRQILiYHO�SDUD�

D�SUiWLFD�FOtQLFD�EDVHDGD�HP�HYLGrQFLDV FRP�R�REMHWLYR�GH�IDFLOLWDU�D�OLEHUWDomR�GD�87,�

GH�PDQHLUD� VHJXUD� H� HILFLHQWH� FRP� R�PHQRU� ULVFR� SRVVtYHO� GH� GDQRV� LDWURJrQLFRV�

FDXVDGRV�SHOD�FRQGLomR�FUtWLFD �%$521�HW�DO���������

1HVWH� VHQWLGR�� D� FLrQFLD� GD� OLEHUWDomR UHVXOWD� HP� HVIRUoRV SDUD� XOWUDSDVVDU�

SDUDGLJPDV� GD FXOWXUD� GH� WUDEDOKR H� SUiWLFD�� 6HQGR� DVVLP�� SDUD� REWHU� r[LWR� QHVWH�

SURFHVVR� p� QHFHVViULR� LQYHVWLU� HP� PXGDQoDV TXH� DSRLHP� DV� LQWHUYHQo}HV� H� D�

DSURSULDomR�GDV�PHVPDV�SHORV�HQIHUPRV��/,8�HW�DO���������

7DPEpP�p�LPSRUWDQWH�VDOLHQWDU�R�TXH�QmR�ID]�SDUWH�GD�OLEHUWDomR�GR�SDFLHQWH�

HQTXDQWR�SUiWLFD��,VVR�VLJQLILFD�GL]HU�TXH�HVWH�SURFHVVR�QmR�p�XP�FRQMXQWR�GH�SDVVRV�

HVWiWLFRV�D�VHUHP�VHJXLGRV�RX�XP�SURWRFROR�TXH�GHYH�VHU�ULJRURVDPHQWH�DSOLFDGR��$R�

FRQWUiULR�GR�TXH�VH�SHQVD��XPD�IRUWH�DGHUrQFLD�D�XP�SURWRFROR�GH�FXLGDGR�FUtWLFR�SRGH�

WUD]HU� FRQVHTXrQFLDV� QmR� LQWHQFLRQDLV� SDUD� R� SDFLHQWH�� SRU� H[HPSOR� R� DWUDVR� QD�

H[WXEDomR �(/<��������

'HVVD�PDQHLUD��p�SUHFLVR�WHU�ERP�VHQVR�SDUD�WRPDU�D�PHOKRU�GHFLVmR�FOtQLFD��

$�SUiWLFD�GD�OLEHUWDomR�GD�87,�H[LJH�TXH�D�SRVWXUD�GRV�SURILVVLRQDLV�VHMD�FRODERUDWLYD�

H�QmR�GH�DFUHGLWDU�TXH�VH�VDEH�PDLV�TXH�RV�RXWURV�SRLV��D�HVVrQFLD GD�DWXDomR�p�

� 1D� SUiWLFD� WUDWD�VH� GH� LQFLDWLYDV� TXH YLVDP OLEHUWDU� RV� SDFLHQWHV� GRV� HIHLWRV� QRFLYRV� GD� GRU��
DJLWDomR�VHGDomR��GHOLULXP��LPRELOLGDGH�H�SHUWXUEDomR�GR�VRQR QD�87,��WHQGR�FRPR�HVFRSR�PHOKRUDU�
RV�UHVXOWDGRV�DSyV�D�LQWHUQDomR �3(%0('��������



��

LQWHUSURILVVLRQDO�� 2�HVFRSR�GD�OLEHUWDomR�p�SDUWLU�GH�XPD�SODWDIRUPD�GH�WUDEDOKR�TXH�

VHMD� SURQWDPHQWH� DWXDOL]DGD� HP� IDFH� D� QRYDV� LQIRUPDo}HV�� DV� TXDLV� GHYHP� VHU�

DGDSWDGDV� DR� DPELHQWH� H� jV� SUHIHUrQFLDV� RUJDQL]DFLRQDLV� SDUD TXH VHMDP�

LPSOHPHQWDGDV�DPSODPHQWH �:,17(5%27720� ������

7RGRV� RV� FRQFHLWRV� HQYROYLGRV� QHVWD� FLrQFLD� IRUDP� FRQFHELGRV� SDUD�

SURSRUFLRQDU� TXH� WRGRV� RV� WLSRV� GH� 87, VHMDP� IDYRUHFLGRV FRP� D� LPSOHPHQWDomR�

GHVVD� ILORVRILD�SDUD� DOFDQoDU�PXGDQoDV� GXUDGRXUDV��PDV�TXH� UHSUHVHQWDP�JUDQGH�

GHVDILR�QD�SUiWLFD �/,1*5(1 HW�DO���������

$OpP� GD� SUHRFXSDomR� FRP� D� OLEHUWDomR� GR� SDFLHQWH� GD� 87,�� p� IXQGDPHQWDO�

FRQVLGHUDU�RV�SUREOHPDV�HQIUHQWDGRV�SRU�HOH�QD�VDtGD�GD�PHVPD��SRLV�p�FRPXP�D�

SHUGD�GDV�KDELOLGDGHV�FRJQLWLYDV��HPRFLRQDLV H�GD�VD~GH�PHQWDO�H� ItVLFD�GH� IRUPD�

JHUDO�� (VWH� FRQMXQWR� GH� IDWRUHV� SUHMXGLFDP� PXLWR D� TXDOLGDGH� GH� YLGD� GRV�

VREUHYLYHQWHV�GD�87, �%$521�HW�DO���������$'+,.$5,�HW�DO���������

$� GHVFREHUWD� GH� TXH� D� SROLPLRQHXURSDWLD� VHYHUD� SRGH� RFRUUHU� GXUDQWH XP�

HVWDGR�FUtWLFR�IRL�UHYHODGR�QRV�DQRV����� �%2/721�HW�DO��������� 7DO�FRQGLomR�p�XPD�

FRPSOLFDomR� TXH� DFRPSDQKD� D� GRHQoD� FUtWLFD�� VHQGR� UHIHULGD� FRPR� )UDTXH]D�

0XVFXODU�$GTXLULGD�QD 87,��)0$87,���67(9(16�HW�DO���������H�VXD�HSLGHPLRORJLD�H�

VLJQLILFkQFLD�IRUDP�GRFXPHQWDGDV��387+8&+($5<�HW�DO����������2�SURJQyVWLFR�GHVWD�

FRQGLomR� IRL� GHVFULWR�QRV�DQRV������� FRP�SURIXQGR�FRPSURPHWLPHQWR�FRJQLWLYR�GH�

ORQJR� SUD]R� RX� GDQR� FHUHEUDO� JUDYH� �*,5$5'�� ',7786�� (/<�� ������ R TXDO� VH�

DVVHPHOKD�j�GHPrQFLD��+8*+(6�HW�DO����������j GRHQoD�GH�$O]KHLPHU H�DR�WUDXPD�

FHUHEUDO��(+/(1%$&+�HW�DO���������

7DVNHU� H� 0HQRQ� ������� HVFUHYHUDP� TXH� ³D OLomR� PDLV� VDOXWDU� GD� WHUDSLD�

LQWHQVLYD�QD�~OWLPD�GpFDGD�± D�PLQLPL]DomR�GD�OHVmR�LDWURJrQLFD�± WDOYH]�VH�DSOLTXH�

PDLV�DR�FpUHEUR�GR�TXH D TXDOTXHU�RXWUR�yUJmR´��2V�GHVDILRV�j�VD~GH�S~EOLFD�JHUDGRV�

SHOD� 6tQGURPH� 3yV�&XLGDGR� ,QWHQVLYR� �63&,� MXVWLILFD� R� VXUJLPHQWR� GD� FLrQFLD� GD�

OLEHUWDomR� GD� 87,�� LQGR� DOpP� GD� )0$87, �67(9(16� HW� DO��� ������ H� GR�

FRPSURPHWLPHQWR� FRJQLWLYR� GH� ORQJR� SUD]R�� LQFOXLQGR� WDPEpP� D� GHSUHVVmR�� R�

WUDQVWRUQR�GH�HVWUHVVH�SyV�WUDXPiWLFR��RV�FXVWRV�VRFLDLV�H�DVVRFLDGRV�DRV�IDPLOLDUHV�

H�FXLGDGRUHV��-$&.621�HW�DO���������

� 2V�SURILVVLRQDLV�WURFDP�H[SHULrQFLDV�H�FRQKHFLPHQWRV HQWUH�VL�VHJXQGR�VXDV�FRPSHWrQFLDV�H�HVVDV�
LQWHUDo}HV�LQWHUIHUHP�QR�WUDEDOKR�GRV�RXWURV�SURILVVLRQDLV�D�PHGLGD�TXH�DPSOLD�D�FRPSUHHQVmR�HQWUH�
HOHV �3257$/�('8&$d­2��������



��

)LFD�FODUR�TXH�DGRWDU�D�FLrQFLD�GD�OLEHUWDomR�GD�87,�p�WDUHID�GLItFLO�TXH�H[LJH�

HVIRUoR� H� TXHEUD� GH� SDUDGLJPDV� QD� FRQFHSomR� GH� XPD� QRYD� FXOWXUD� GH� WUDEDOKR��

'HVVD�IRUPD��R�HPSHQKR�JUDGXDO�QR�SURFHVVR�GH�PXGDQoD�H�QD�LPSOHPHQWDomR�GDV�

LQWHUYHQo}HV�WUD]�EHQHItFLRV�SDUD�RV�SDFLHQWHV�H�VXDV�IDPtOLDV�H�JDUDQWH�TXH�R�UHWRUQR�

SDUD�D�FDVD�VHMD�PHQRV�SUHMXGLFDGR�SHORV�GDQRV�LDWURJrQLFRV �3$1'+$5,3$1'(�HW�

DO����������

0XLWRV�GRV�KRVSLWDLV�TXH�DOFDQoDUDP�VXFHVVR�QHVVD�SUiWLFD�VH�FDUDFWHUL]DYDP�

FRPR LQVWLWXLo}HV�GH�SHTXHQR�SRUWH��DV�TXDLV�FRQVHJXHP�DGRWDU�PDLV�IDFLOPHQWH�DV�

PXGDQoDV� H� SURFHGHU� WHVWHV� FRP�PDLRU� DJLOLGDGH� XWLOL]DQGR�VH� GR� FLFOR� GH�3'6$

�3ODQ�� 'R� 6WXG\�� $FW�� QD� LPSOHPHQWDomR �%$66(77� HW� DO��� ������� ,VVR� VH� GHYH�

WDPEpP� SRU� LPSOHPHQWDU� DV� Do}HV� GH� IRUPD� HVFDORQDGD� H� SRU� PHLR� GH� HTXLSHV�

PXOWLSURILVVLRQDLV�� 3RU� RXWUR ODGR�� KRVSLWDLV� GH� PDLRU� SRUWH� TXH� SDUWLFLSDUDP� GR�

SURJUDPD� 5HWKLQNLQJ� &ULWLFDO� &DUH� &ROODERUDWLYH� �%$66(77� HW� DO�� ����� WLYHUDP�

PHOKRUHV�UHVXOWDGRV�SRU�PHLR�GH�UHGHV�GH�FRODERUDomR�TXDQGR�FRPSDUDGRV�jV�Do}HV�

LQGLYLGXDLV��./203$6 HW�DO���������

'H�PDQHLUD� JHUDO�� DV�HTXLSHV� VmR� WUHLQDGDV� SDUD� LQLFLDU� GH� IRUPD�JUDGXDO�D�

LPSOHPHQWDomR�GD�OLEHUWDomR�GH�SDFLHQWHV�FUtWLFRV��RX�VHMD��DOJXPDV�UHFRPHQGDo}HV�

VmR�SDUD�FRPHoDU�FRP�XP�SDFLHQWH�SRU�YH]�H�UHDOL]DU�SHTXHQRV�WHVWHV�SDUD�DYDOLDU�

VH�D�PXGDQoD�HVWi�VHQGR�DSOLFDGD�GH�IRUPD�VHJXUD�H�FRQVLVWHQWH SRU PHLR�GR�UHJLVWUR�

GDV�Do}HV��GLVFXVVmR�H�FRQVROLGDomR�GDV�PHOKRUHV�SUiWLFDV��'HVWD�PDQHLUD��D�HTXLSH�

SRGH� SHUFHEHU� RV� UHVXOWDGRV� GH� IRUPD�PDLV� FODUD�� R� TXH� DXPHQWD� D� FRQILDQoD� GD�

HTXLSH� H� VXD� ERD� YRQWDGH� HP� FRODERUDU� FRP� WRGRV� RV� HOHPHQWRV� D� VHUHP�

LPSOHPHQWDGRV �(/<��������

1HVWH�VHQWLGR��D�SDUWLU�GHVVD�ILORVRILD�GH�FRODERUDomR��DV�LGHLDV�H�H[SHULrQFLDV�

WUD]LGDV� SHOD� HTXLSH� FRQVROLGDP D� FXOWXUD� GD� OLEHUWDomR� GD� 87,� H� UHIRUoDP� R�

FRPSURPLVVR� GD� UHODomR� LQWHUSURILVVLRQDO� GRV� HQYROYLGRV� FRPR� HQIHUPHLURV��

WHUDSHXWDV� UHVSLUDWyULRV�� ILVLRWHUDSHXWDV�� IDUPDFrXWLFRV�� PpGLFRV�� WHUDSHXWDV�

RFXSDFLRQDLV H�DVVLVWHQWHV�VRFLDLV��(/<��������

� %DVVHWW�HW�DO����������DSHVDU�GH�QmR�WUDWDUHP�GRV�SDFRWHV�$%&'( H�$%&'()��DSUHVHQWDP HVWXGR�GH�
FDVR� GH� FLQFR� KRVSLWDLV� TXH� SDUWLFLSDUDP GR� SURJUDPD� 5HWKLQNLQJ� &ULWLFDO� &DUH� GR ,QVWLWXWH� IRU�
+HDOWKFDUH�,PSURYHPHQW SDUD�UHGX]LU�R�GDQR�GH�SDFLHQWHV�FUtWLFRV�GLPLQXLQGR�D�VHGDomR��DXPHQWDQGR�
R�PRQLWRUDPHQWR� H� R� FRQWUROH� GR� GHOLULXP� H� DXPHQWDQGR� D�PRELOLGDGH� GR� SDFLHQWH�� $V� SULQFLSDLV�
FRQWULEXLo}HV� GHVVD� LQLFLDWLYD� LQFOXHP� DSUHQGL]DGRV� FRP� R� WUDEDOKR� HP� HTXLSH� LQWHUGLVFLSOLQDU�� D�
PXGDQoD� FXOWXUDO�� DV� LPSOHPHQWDo}HV� HP� SHTXHQD� HVFDOD�� D� HGXFDomR� GD� HTXLSH� H� R�
GHVHQYROYLPHQWR�GD�YRQWDGH�GH�PHOKRUDU�



��

(VWXGR�UHDOL]DGR�HP�����87, QD�$OHPDQKD�HP������UHYHORX�TXH�DSHQDV����

GRV�SDFLHQWHV�DVVLVWLGRV�SRU YHQWLODomR�PHFkQLFD�ILFDYDP�DR�ODGR�GD�FDPD�H�DSHQDV�

���GDYD�SHTXHQRV�SDVVRV�QR�ORFDO��1<'$+/ HW�DO���������� 6H�D $OHPDQKD� FRP XP�

GRV�VLVWHPDV�GH�VD~GH�PDLV�DYDQoDGRV�GR�PXQGR� DSUHVHQWD�HVWHV�Q~PHURV��TXDO

VHUi�D UHDOLGDGH QRV�RXWURV SDtVHV �(/<�������"

1HVWD�SHUVSHFWLYD��&OHPPHU��������HP�VHX�HVWXGR�VREUH�PRELOLGDGH�SUHFRFH�

LQGLFRX FHUWD�OHQWLGmR�QD�PXGDQoD�H�D�H[LVWrQFLD�GH�IUXVWUDomR��SRLV�H[LVWH�XPD�VpULH�

GH� VXSRVLo}HV� TXH� LPSHGHP� D� LPSOHPHQWDomR� H� ID]� GHOD� GHVDILR� GLItFLO� GH� VHU�

DVVLPLODGR SHODV�LQVWLWXLo}HV�H�SHODV�HTXLSHV�

7DPEpP� VH� YHULILFD� D� SHUFHSomR� GH� TXH� RV� SURFHGLPHQWRV� XVXDLV� HVWHMDP

FRUUHWRV�H��SRUWDQWR��QmR�VHMD�QHFHVViULR�DOWHUDU�R�FHQiULR�DWXDO �&22.�HW�DO���������

'HVVD�IRUPD��ILFD�HYLGHQWH�D�QHFHVVLGDGH�GH�UHIOHWLU�VREUH�D�SUiWLFD�GR FXLGDGR�

FUtWLFR H� LPSOHPHQWDU� URWLQDV� TXH� UHSUHVHQWHP� D� DVVLVWrQFLD� PDLV� UDFLRQDO SDUD� R�

SDFLHQWH H� FRP� PDLRU� HQJDMDPHQWR� GDV� RUJDQL]Do}HV� H GH VXDV� HTXLSHV� GH�

LQWHQVLYLVWDV�

��� $ERUGDJHP�GH�SDFRWHV�GH�FXLGDGRV�SDUD�SDFLHQWHV�FUtWLFRV

$�DERUGDJHP�SRU�PHLR� GH� SDFRWHV� GH� FXLGDGRV� p� XPD� HVWUDWpJLD� FRQILiYHO��

EDVHDGD�HP HYLGrQFLDV� SDUD�HVWDEHOHFHU�RV�HOHPHQWRV�QHFHVViULRV�DR�WUDWDPHQWR�GH

SDFLHQWHV�VXEPHWLGRV�D�ULVFRV�SRWHQFLDLV �/,8�HW�DO����������

1HVWH� VHQWLGR�� RV� SULPHLURV� FXLGDGRV� ³HPSDFRWDGRV´� IRUDP� DTXHOHV�

UHODFLRQDGRV�FRP�D�YHQWLODomR�PHFkQLFD�SDUD�HYLWDU�ULVFRV�DR�SDFLHQWH��FRPR JDVWULWH��

WURPERVH�YHQRVD�SURIXQGD H�FRP�R�XVR�GH�FDWHWHU�YHQRVR�FHQWUDO�SDUD�HYLWDU�LQIHFo}HV�

VHFXQGiULDV �6$/021'��(&+(9$55,$��$//5($'��������

9DOH�VDOLHQWDU�TXH�R�HVFRSR�GDV� LQWHUYHQo}HV�QmR�p�VHU�XPD�DPSOD� OLVWD�GH�

SDVVRV�� XPD� GLUHWUL]� FOtQLFD� RX� XPD� OLVWD� GH� YHULILFDomR� FRP� REMHWLYR� GH� DYDOLDU� D�

TXDOLGDGH��PDV�FRQVLVWH�HP�SHTXHQRV�SDVVRV��JHUDOPHQWH�GH�WUrV�D�VHLV��EDVHDGRV�

HP� HYLGrQFLD�� DJUXSDGRV� GH� IRUPD� D� RULHQWDU� D� SUiWLFD� H� IDFWtYHLV� GH� VHUHP�

LPSOHPHQWDGRV�QD�URWLQD�FOtQLFD��6$81'(56��������

$� UHOHYkQFLD� GRV� SDFRWHV� SURYpP� GD� HYLGrQFLD� TXH� DSRLD� DV� SUiWLFDV�

UHFRPHQGDGDV� H� GD� FRQVLVWrQFLD� GR�SURFHVVR� GH� LPSOHPHQWDomR�� $V� LQWHUYHQo}HV�

DJUXSDGDV�GHYHP�HVWDU� VXSRUWDGDV�SRU� HYLGrQFLDV� GH�1tYHO� ��� DYDOLDGDV�PHGLDQWH�



��

(&5V� HYLWDQGR FRQWURYpUVLDV VREUH� D� DGRomR� GDV� PHVPDV �0$5:,&.�� '$9(<��

�������

2V� SDFRWHV� GHYHP� VHU� GHVHQKDGRV� SDUD� XPD� SRSXODomR� RX� FRQGLomR�

HVSHFtILFD��FRPR�SDFLHQWHV�FRP�FDWHWHUHV�XULQiULRV� LQWHUQRV�RX�FXLGDGRV�FLU~UJLFRV�

SUp�RSHUDWyULRV�� 6HQGR� DVVLP�� D� ILQDOLGDGH� GD� LPSOHPHQWDomR� FRQVLVWHQWH� GH� XP�

SDFRWH�SUHVVXS}H�TXH�WRGRV�RV�HOHPHQWRV�VHMDP�DSOLFDGRV�SDUD�WRGRV�RV�SDFLHQWHV�

FRP�HVSHFLILFLGDGH�GH�KRUiULR�H�ORFDO��FRP�WRGD�D�HTXLSH�WUHLQDGD�H�HQYROYLGD� DWp�TXH�

RV� EHQHItFLRV� GHILQLGRV� VHMDP� DOFDQoDGRV�� D� UHWLUDGD� GR� FDWHWHU RX� GD� YHQWLODomR�

PHFkQLFD �*,//(63,(�HW�DO����������

'HVVD� IRUPD�� HVSHUD�VH� TXH� D� SDGURQL]DomR� GD� SUiWLFD� UHVXOWH� HP� DOWD�

FRQILDELOLGDGH�GRV�FXLGDGRV�LQWHQVLYRV�H�VHMD�FDSD]�GH�PHOKRUDU�RV�GHVIHFKRV��9iULRV�

SDFRWHV�UHODFLRQDGRV�FRP�D�SQHXPRQLD�DVVRFLDGD�j�YHQWLODomR�PHFkQLFD�H�FRP�DV�

LQIHFo}HV�QR�WUDWR�XULQiULR�DVVRFLDGDV�DR�FDWHWHU�XWLOL]DP�VH�GH�PHGLGDV�UHSRUWDGDV�

SRU� HQIHUPHLURV�� DV� TXDLV� LQIOXHQFLDP� IRUWHPHQWH� DV� LQWHUYHQo}HV �6$/021'��

(&+(9$55,$��$//5($'���������

([LVWH� Q~PHUR� FUHVFHQWH� GH� HVWXGRV� TXH� FRPSURYDP IDWRUHV� LDWURJrQLFRV�

DVVRFLDGRV�DR�FXLGDGR�LQWHQVLYR�H�LQIOXHQFLDP D�RFRUUrQFLD�GH�GHOLULXP H�GD�)0$87,��

(VWDV�FRQGLo}HV�VmR�FRPXQV�HP�SDFLHQWHV�FUtWLFRV�JUDYHV H�SUHGL]HP�DXPHQWR�GD�

PRUWDOLGDGH��GRV�GLDV�GH�YHQWLODomR�PHFkQLFD��GR�WHPSR�GH�SHUPDQrQFLD�QD�87,�H�GR�

XVR� FRQWtQXR� GH� VHGDWLYRV�� FXOPLQDQGR� QD� UHVWULomR� ItVLFD GR� SDFLHQWH �0(1'(=�

7(//(=��1(('+$0���������7RGRV�HVWHV�HIHLWRV�JHUDOPHQWH�RFRUUHP�FRP IUHTXrQFLD

H�SRGHP�OHYDU�DR�GHFOtQLR�GDV�IXQo}HV�FRJQLWLYDV�D�ORQJR�SUD]R��*,5$5'�HW�DO���������

$R� HVWDU� VXEPHWLGR� j YHQWLODomR� PHFkQLFD�� VRE� HIHLWR� GH� VHGDWLYRV� H�

LPRELOL]DGRV�� RV� SDFLHQWHV� VRIUHP� PDLRU� ULVFR� GH� PDQLIHVWDU� GHOLULXP� H� )0$87,��

4XDQGR�HVWHV� IDWRUHV� GH� ULVFR� VmR� DVVRFLDGRV� FRP�RXWURV� TXH�RV� SUHGLVS}HP��DV�

FKDQFHV� GH� GHVHQYROYHU� R� GHOLULXP� H� D� )0$87,� DXPHQWDP� �0(1'(=�7(//(=��

1(('+$0���������

$V�DERUGDJHQV�PXOWLFRPSHWHQWHV�SRU�PHLR�GRV�SDFRWHV�GH�FXLGDGRV�SRGHP�

HYLWDU�RV�IDWRUHV�GH�ULVFR�HQYROYLGRV�QR�FXLGDGR�LQWHQVLYR�H�WrP�SUHYHQLGR�D�RFRUUrQFLD�

GH�GHOLULXP �/,8�HW�DO���������

$R�ORQJR�GR�WHPSR��GHVGH�RV�SULPHLURV�SDFRWHV GH�FXLGDGRV GLUHFLRQDGRV�DRV

SDFLHQWHV�FUtWLFRV� DFXPXODUDP�VH�HYLGrQFLDV GH�EHQHItFLRV GHVVD�DERUGDJHP�H�GH�

PHOKRUHV�UHVXOWDGRV�HP�VHJXUDQoD��GH�PRGR�D�GLVVHPLQDU D VXD LPSOHPHQWDomR�SDUD�

RXWUDV�iUHDV�FOtQLFDV �*,//(63,(�HW�DO���������



��

��� 3DFRWHV GH�FXLGDGRV $%&'( H�$%&'()

3DFLHQWHV�HP�HVWDGR�FUtWLFR�H[LJHP�JUDQGH HVIRUoR GD�HTXLSH�PXOWLSURILVVLRQDO

GH�VD~GH�SDUD�HYLWDU�GDQRV�LUUHYHUVtYHLV��2�PDQHMR�GR�GHOLULXP�p�XPD�GDV�SUiWLFDV�

TXH�SRGH�VRIUHU�SUHMXt]R�QD�DERUGDJHP�DGRWDGD�SRU�QmR�FRQWDU�FRP�D�GHYLGD�DWHQomR�

RX�DWp�PHVPR�SRU�QHJOLJrQFLD��+,33��(/<���������

0HVPR�VHQGR�FDSD]HV�GH� UHFRQKHFHU�DV�PDQLIHVWDo}HV�GR�GHOLULXP� PXLWRV�

SURILVVLRQDLV� QmR� FRQVHJXHP� WUDWi�ODV� GH� IRUPD� FRUUHWD� SRU� GHILFLrQFLDV� HP� VXD�

IRUPDomR�� $WXDOPHQWH� H[LVWH� GLVSRQLELOLGDGH DPSOD� GH� LQIRUPDo}HV� QD� OLWHUDWXUD� D�

UHVSHLWR�GD�LPSRUWkQFLD�GH�DYDOLDU��SUHYHQLU�H�FRQWURODU�R�GHOLULXP�QD�87,��FRQVWDWDQGR�

TXH�RV�FXLGDGRV� LQWHQVLYRV�SRU�PHLR�GH�SDFRWHV�H�SURJUDPDV�DLQGD� GHSHQGHP�GH�

PXGDQoDV QD�FXOWXUD�H�QRV�IDWRUHV�KXPDQRV��PXLWDV�YH]HV�QmR�VmR�DOFDQoDGRV�SRU�

LQVXILFLrQFLDV�QR�WUHLQDPHQWR�GDV�HTXLSHV �%$55�HW�DO����������

2V�SULPHLURV�HVWXGRV�D�DERUGDUHP�HYHQWRV�TXH�DFRPHWHP�SDFLHQWHV�FUtWLFRV�

VXUJLUDP�FRP�R�HVWXGR�GH�6DOWHU ������ REVHUYDQGR�GHOLULXP��1D�GpFDGD�GH� �����

SDVVDUDP� D� VHU� HVWXGDGRV RV HIHLWRV QR� WHPSR� GH� YHQWLODomR� PHFkQLFD� H� D�

LGHQWLILFDomR� GH� SDFLHQWHV� FDSD]HV� GH� UHVSLUDU� HVSRQWDQHDPHQWH� 1RV DQRV �����

LQLFLDUDP�VH HVWXGRV� D� UHVSHLWR� GD� GLPLQXLomR� GD� VHGDomR� HP� SDFLHQWHV� FUtWLFRV�

VXEPHWLGRV�j�YHQWLODomR�PHFkQLFD�H�GD�GLIXVmR�GDV�HVFDODV�GH�DYDOLDomR�GH�GHOLULXP��

(P� ����� FRQVROLGRX�VH� D� GLUHWUL]� SDUD� R� XVR� VXVWHQWDGR� GH� VHGDWLYRV� H�

DQDOJpVLFRV SDUD� SDFLHQWHV� DGXOWRV� FUtWLFRV �-$&2%,� HW� DO��� ������� -i�*LUDUG HW� DO��

������ HVWXGRX D�HILFiFLD�H�VHJXUDQoD�GH�XP�SURWRFROR�GH�GLPLQXLomR�GD�VHGDomR�H

GHVPDPH� GD� YHQWLODomR� PHFkQLFD�� RULJLQDQGR� RV� WHVWHV� GH� GHVSHUWDU� H� UHVSLUDU�

HVSRQWkQHRV ± $%& �$ZDNHQLQJ DQG�%UHDWKLQJ &RQWUROOHG WULDOV���

9DVLOHYVNLV HW� DO�� ������ DGRWRX R DFU{QLPR $%&'( �$ZDNHQLQJ DQG�

%UHDWKLQJ &RRUGLQDWLRQ RI� GDLO\� VHGDWLRQ� DQG� YHQWLODWRU� UHPRYDO� WULDOV�� 'HOLULXP

PRQLWRULQJ� DQG� PDQDJHPHQW�� DQG� (DUO\ PRELOLW\� DQG� H[HUFLVH�� HP� HVWXGR� TXH�

DERUGDYD XP�PRGHOR�GH�WULDJHP��SUHYHQomR�H�UHVWDXUDomR�SDUD�WUDWDU�VREUHYLYHQWHV�

GH�87,��(P������ VXUJLX R�&OLQLFDO� SUDFWLFH� JXLGHOLQH� IRU� WKH�PDQDJHPHQW� RI� 3DLQ��

$JLWDWLRQ�� DQG� 'HOLULXP� �3$' *XLGHOLQH� TXH� LQFRUSRURX DV� HYLGrQFLDV� QR� FXLGDGR�

FUtWLFR��(P������ IRUDP�FRQGX]LGRV RV�SULPHLURV�HVWXGRV�FRP�R�$%&'() �$VVHVV��

SUHYHQW�DQG�PDQDJH�SDLQ��%RWK VSRQWDQHRXV�DZDNHQLQJ�DQG�VSRQWDQHRXV�EUHDWKLQJ�

WULDOV��&KRLFH RI� DQDOJHVLD� DQG� VHGDWLRQ�� DVVHVV�� SUHYHQW�� DQG�PDQDJH� 'HOLULXP��



��

(DUO\ PRELOLW\�DQG�H[HUFLVH��)DPLO\ HQJDJHPHQW��FRP�IRFR�HP�GHOLULXP H�LQFOXLQGR�D�

IDPtOLD �%$51(6�'$/<��3+,//,36��(/<��������

(P������D 6RFLHW\�RI�&ULWLFDO�&DUH�0HGLFLQH� �6&&0��ODQoRX�R�&OLQLFDO�SUDFWLFH�

JXLGHOLQH� IRU� WKH�PDQDJHPHQW�RI�3DLQ��$JLWDWLRQ��DQG�'HOLULXP� �3$' ������ LQ�DGXOW�

SDWLHQWV� LQ� WKH� LQWHQVLYH� FDUH� XQLW�� UHXQLQGR HYLGrQFLDV� VREUH� R� PDQHMR� GD� GRU��

DJLWDomR�� VHGDomR� H� GHOLULXP�� (VWH� DUFDERXoR� IRL� HODERUDGR� SDUD� IDFLOLWDU� D�

LPSOHPHQWDomR�GDV�SUiWLFDV�HYLGHQFLDGDV�SHODV�GLUHWUL]HV�GR�3$' SRU�PHLR�GR�SDFRWH�

$%&'(� TXH� FRQVLVWH� QRV� HVWXGRV� GH� FRRUGHQDomR� GH� GHVSHUWDU� H� UHVSLUDomR��

FRQWURODQGR� D� VHGDomR� GLiULD� H� D� UHPRomR� GD� YHQWLODomR�PHFkQLFD�� D� HVFROKD� GH�

DQDOJpVLFRV�H�VHGDWLYRV��R�PRQLWRUDPHQWR�H�FRQWUROH�GR�GHOLULXP��H�D�PRELOL]DomR�H�

H[HUFtFLRV�SUHFRFHV��%2(+0��9$6,/(96.,6��0,21���������

6XD�DWXDomR�VH�Gi�GH�IRUPD�LQWHUSURILVVLRQDO�H�PXOWLFRPSRQHQWH�SDUD�IDFLOLWDU�D�

FRODERUDomR�SRU�SDUWH�GD�HTXLSH��2V�FXLGDGRV�VmR�SDGURQL]DGRV�H�YLVDP�HYLWDU�R�XVR�

SURORQJDGR�GD�YHQWLODomR�PHFkQLFD�TXH�SRGH�OHYDU�DR�GHOLULXP �9$6,/(96.,6�HW�DO���

�������

2 SDFRWH $%&'( SDVVRX� D� VHU UHFRPHQGDGR� SHOD� 6RFLHW\� RI� &ULWLFDO� &DUH�

0HGLFLQH TXH�HQGRVVRX� HP� WRGR�R� WHUULWyULR�DPHULFDQR� D� LQLFLDWLYD� ,&8�/LEHUDWLRQ

SDUD�D�PHOKRULD�GD�TXDOLGDGH�H�D�FRODERUDomR�GH ���87,�QD VXD LPSOHPHQWDomR��(/<��

������

$OpP�GR�SDFRWH�$%&'(��RXWURV�SURWRFRORV�IRUDP�HODERUDGRV�SDUD�DWHQGHU�jV�

QHFHVVLGDGHV�GH�PHOKRUDU�R�PDQHMR�GD�GRU��D�VHGDomR��R GHOLULXP�H�D�PRELOLGDGH�QD�

87,�� FRPR� R� $SUHGHO�,&8 �$XWRPDWLF� 'HOLULXP� 3UHGLFWLRQ� 6\VWHP� DQG� 1XUVLQJ�

6HQVLWLYH�2XWFRPHV�LQ�WKH�0HGLFDO�,QWHQVLYH�&DUH�8QLW��H�R�$'6��$QDOJHVLD�'HOLULXP�

6HGDWLRQ�3URWRFRO���./203$6 HW�DO���������5+2'(6�HW�DO���������

0HVPR� KDYHQGR LQGLFDWLYRV GRV� EHQHItFLRV� GR� SDFRWH $%&'(�� 0LOOHU� HW� DO��

������� FRQVWDWDUDP�TXH� HQWUH�����SDUWLFLSDQWHV�GH�XP�SURMHWR�GH� LPSOHPHQWDomR��

DSHQDV� ���� R� IL]HUDP� 2XWURV� GRLV� HVWXGRV� DERUGDUDP� RV� GHVDILRV� SDUD D

LPSOHPHQWDomR� H� LGHQWLILFDUDP� YiULRV IDWRUHV� TXH� SUHMXGLFDP� D� SUiWLFD�� FRPR�

GLILFXOGDGHV�FRP�D�LQWHUYHQomR��FRPXQLFDomR��FRRUGHQDomR��IDOWD�GH�FRQKHFLPHQWR��

URWDWLYLGDGH�GD�HTXLSH��YROXPH�GH�WUDEDOKR�H�GH�GRFXPHQWDomR��%$/$6�HW�DO����������

� 7UDWD�VH� GH� XPD� GDV� SULQFLSDLV� RUJDQL]Do}HV� PpGLFDV� VHP� ILQV� OXFUDWLYRV� GHGLFDGD� D� SURPRYHU�
H[FHOrQFLD�H�FRQVLVWrQFLD�QD�SUiWLFD�GH�FXLGDGRV�LQWHQVLYRV��&RP�PHPEURV�HP�PDLV�GH�����SDtVHV��
D�6RFLHGDGH RIHUHFH�YiULDV DWLYLGDGHV�EXVFDQGR�JDUDQWLU D�H[FHOrQFLD�QR�DWHQGLPHQWR�DR�SDFLHQWH��
HGXFDomR H�SHVTXLVD �62&,(7<�2)�&5,7,&$/�&$5(�0(',&,1(��������



��

2�SDFRWH�$%&'() WHP�SRU�REMHWLYR�DYDOLDU��SUHYHQLU�H�FRQWURODU�D�GRU��UHDOL]DU�

SURWRFRORV� GH� GHVSHUWDU� HVSRQWkQHR� H� GH� UHVSLUDomR� HVSRQWkQHD�� HVFROKHU� RV�

DQDOJpVLFRV�H�VHGDWLYRV��DYDOLDU��SUHYHQLU�H�PDQHMDU�R�GHOLULXP��SURPRYHU�D�PRELOLGDGH�

SUHFRFH�H�R�H[HUFtFLR��H�HQYROYHU�D�IDPtOLD��%$51(6�'$/<�HW�DO����������

7DPEpP�p�EDVHDGR�HP�DERUGDJHP�LQWHUSURILVVLRQDO�QR�SURFHVVR�GH�FXLGDGR

FUtWLFR��XPD�YH]�TXH�VmR�QHFHVViULDV�D�FRRSHUDomR��FRRUGHQDomR�H�FRODERUDomR�GH�

WRGRV��HP�HVSHFLDO�GD�IDPtOLD��%$/$6�HW�DO���������&$5527+(56�HW�DO���������

6XD� SUiWLFD� HVWi� DVVRFLDGD� j� EXVFD GH� PHOKRUHV� UHVXOWDGRV� FHQWUDGRV� QR�

SDFLHQWH��FRPR�DXPHQWR�GD�VREUHYLGD��PDLV�GLDV�VHP�GHOLULXP�RX�FRPD��PHQRV�GLDV�

QR�VXSRUWH�GH�YHQWLODomR�PHFkQLFD�H�GH�SHUPDQrQFLD�QR�KRVSLWDO��%$51(6�'$/<��

3+,//,36��(/<��������.5$0�HW�DO���������

1RV�~OWLPRV�DQRV��SURMHWRV�GH�PHOKRULD�GD�TXDOLGDGH�IRUDP�GHVHQYROYLGRV�QDV�

87, SDUD� DSRLDU� R� PDQHMR GD� GRU�� GD� VHGDomR�� GR� GHOLULXP� H� GD� PRUWDOLGDGH�

�./203$6 HW�DO���������5+2'(6�HW�DO����������RV�TXDLV�VHUYLUDP�GH�EDVH�SDUD�D�QRYD�

DERUGDJHP�SRU�PHLR�GR�SDFRWH�$%&'()��

(P����� D�6&&0 LQLFLRX�D�,&8 /LEHUDWLRQ�$%&'() ,QLWLDWLYH� FRP�D�ILQDOLGDGH�

GH� DWXDOL]DU� R� 3$'� *XLGHOLQH� ���� H� IRUQHFHU jV� LQVWLWXLo}HV� SDUWLFLSDQWHV� DV�

KDELOLGDGHV� H� FRQKHFLPHQWRV� QHFHVViULRV� SDUD� LPSOHPHQWDU� R� &OLQLFDO� 3UDFWLFH�

*XLGHOLQHV�IRU�WKH�3UHYHQWLRQ�DQG�0DQDJHPHQW�RI�3DLQ��$JLWDWLRQ�6HGDWLRQ��'HOLULXP��

,PPRELOLW\��DQG�6OHHS�'LVUXSWLRQ�LQ�$GXOW�3DWLHQWV�LQ�WKH�,&8 ± 3$',6 ������%$51(6�

'$/<�HW�DO���������'(9/,1�HW�DO�� ������

��� %DUUHLUDV�H�IDFLOLWDGRUHV�GR�SURFHVVR�GH�LPSOHPHQWDomR�GH�QRYDV�SUiWLFDV�

HP�VD~GH

$ IXQomR�GDV�GLUHWUL]HV�p�FRORFDU�RV� UHVXOWDGRV�GDV�SHVTXLVDV�HP�SUiWLFDV�H�

UHFRPHQGDo}HV�TXH�PHOKRUDP�D�TXDOLGDGH�GRV�VHUYLoRV��,167,787(�2)�0(',&,1(�

�������0HVPR�WHQGR�HVVD�FODUD�ILQDOLGDGH��DV�GLUHWUL]HV�QHP�VHPSUH�VmR�WUDGX]LGDV�

SDUD�DV�SUiWLFDV��581&,0$1�HW�DO����������(VWH�IDWR�FXOPLQD�QD�IDOWD�GH�XWLOL]DomR�GDV�

PHOKRUHV� SUiWLFDV� FOtQLFDV� H� FRQGX]� D� WHUDSLDV� PHQRV� UDFLRQDLV�� GDQRV� HYLWiYHLV�

GHVIHFKRV�VXEyWLPRV�H�GHVSHUGtFLR�GH�UHFXUVRV �352129267 HW�DO����������

� 7UDWD�VH�GH�XPD�LQLFLDWLYD�TXH�HVWLPXOD�R�XVR�H�D�GLYXOJDomR�GR�SDFRWH�$%&'() SRU�PHLR�GD�6RFLHW\�
RI�&ULWLFDO�&DUH�0HGLFLQH�



��

(VWH� FHQiULR� RFRUUH� SRU� YiULRV� IDWRUHV� H� UHSUHVHQWD� XP� REVWiFXOR� j�

LPSOHPHQWDomR� GH� LQWHUYHQo}HV� H� PXGDQoDV� QD� SUiWLFD� FOtQLFD �*$*/,$5',��

$/+$%,%���������

7DLV� GHVDILRV� WrP� VLGR� UHSRUWDGRV� QD� iUHD� GD� LPSOHPHQWDomR� GH� SUiWLFDV�

FOtQLFDV��RV�TXDLV�VmR�FRQKHFLGRV�FRPR�EDUUHLUDV�RX�IDWRUHV�GHWHUPLQDQWHV�QD�SUiWLFD��

9DOH�UHVVDOWDU�TXH�D�LGHQWLILFDomR�GHVVDV�EDUUHLUDV��D�HVFROKD�UDFLRQDO�H�D�DGDSWDomR�

GDV�HVWUDWpJLDV� GH� LPSOHPHQWDomR�DVVHJXUDP�R�PDLRU� LPSDFWR� H� D� UHOHYkQFLD� GDV�

Do}HV �)/277253�HW�DO����������

2�PDSHDPHQWR� GH� LQWHUYHQomR HQYROYH� DOJXPDV� HWDSDV� TXH� YLVD� QRUWHDU� D�

VHOHomR� GH� LQWHUYHQo}HV� TXH� DERUGHP� DV� EDUUHLUDV� LGHQWLILFDGDV�� FRPHoDQGR� SHOD

FRQVROLGDomR�GRV�REMHWLYRV�HP�UHODomR�jV�EDUUHLUDV��DWRUHV�H�UHVXOWDGRV�EXVFDGRV�H��

QXP�VHJXQGR�PRPHQWR��D�JHUDomR�GH�XPD�OLVWD�GH�SRVVtYHLV�LQWHUYHQo}HV�SRU�PHLR�

GH�EUDLQVWRUPLQJ��IXQGDPHQWDGD�SHOD�OLWHUDWXUD��SDUD�LGHQWLILFDU�DV�Do}HV�PDLV�HILFD]HV�

QR�FRQWH[WR�HP�TXHVWmR SDUD�DOFDQoDU�D�SURSRVWD�HVWDEHOHFLGD �%$57+2/20(:��

3$5&(/��.2.��������

$� HVWUXWXUD� PHWRGROyJLFD� QR� SURFHVVR� GH� LPSOHPHQWDomR� GHYH� RULHQWDU� R�

SODQHMDPHQWR�H�SURSLFLDU DYDOLDomR�TXH�GHVFUHYD�R�SUREOHPD��LQFOXLQGR�EDUUHLUDV�H�D�

FDSDFLGDGH� GDV� SDUWHV� HP� DSRLDU� D� PXGDQoD� GHVHMDGD �*$*/,$5',�� $/+$%,%��

������

8P�FRQMXQWR�GH�HVWXGRV� IRL� UHDOL]DGR�VRE�D�SHUVSHFWLYD�GH�HQIHUPHLURV� FRP�

IRFR� HP� EDUUHLUDV� H� IDFLOLWDGRUHV� QR� SURFHVVR� GH� LPSOHPHQWDomR� GH� GLUHWUL]HV�

�&/$5.(�HW�DO�� ������/<216�HW�DO�� ����� 5,1*�HW�DO�� �������������(VVHV�HVWXGRV�

IRUDP�UHDOL]DGRV�HP�ORFDLV�GH�FXLGDGR�SURORQJDGR�H�DJXGR��RV�TXDLV�UHSRUWDUDP�FRPR�

IDFLOLWDGRUHV�D�SUHVHQoD�GH�OtGHUHV��IDFLOLWDGRUHV�FRRUGHQDGRUHV ORFDLV H�SURILVVLRQDLV�

HVSHFLDOL]DGRV� WUHLQDPHQWR� GD� HTXLSH� H� FDSDFLGDGH� GH� UHVROXomR� GH� SUREOHPDV�

UHODFLRQDGRV�jV�GLUHWUL]HV� XQLGDGH�IRUWDOHFLGD�RX�FRP�DOWD�OLGHUDQoD�RUJDQL]DFLRQDO��H�

FRODERUDomR�GH�HTXLSHV�PXOWLGLVFLSOLQDUHV�

$V�EDUUHLUDV�UHODWDGDV�FRP�PDLRU�IUHTXrQFLD�QRV�HVWXGRV�IRUDP�WHPSR�H[WUD�GH�

WUDEDOKR��FDUJD�PDLRU�GH�WUDEDOKR�H�UHFXUVRV�OLPLWDGRV��IDOWD�GH�DFHVVR�D�HTXLSDPHQWRV

H�UHVLVWrQFLD�j�PXGDQoD �3/2(*�HW�DO���������

7RGR� SURFHVVR� GH� LPSOHPHQWDomR� GHYH� HQWHQGHU� D� UHVLVWrQFLD� j� PXGDQoD�

FRPR� SDUWH� LQWHJUDQWH� QR� GHFXUVR� GDV� HWDSDV�� SRLV� DV� SHVVRDV� SHUFHEHP� DV�

WUDQVLo}HV� GH� IRUPDV GLIHUHQWHV�� 3DUWH� GHODV� SRGH� FRQFHEHU� DV�PXGDQoDV� DSHQDV

FRPR�YDULDo}HV�GDV�SUiWLFDV�DQWHV�HVWDEHOHFLGDV�FRP�LPSDFWR�SRXFR�UHOHYDQWH��2XWUD�



��

SDUWH� SRGH�DVVXPLU� FRPSRUWDPHQWRV� IDYRUiYHLV� j�PRGLILFDomR FRPR�DOWHUQDWLYD� GH�

VREUHYLYrQFLD� (VVD�GLILFXOGDGH�GH�DMXVWDPHQWR�GHYH�VH�j�GHVFRQILDQoD�H�j LQFHUWH]D�

VHPSUH�SUHVHQWHV�QD�PXWDELOLGDGH��SRLV DV�SHVVRDV�VH�VHQWHP�DPHDoDGDV�HP�VHX�

HVWDGR�DWXDO� 7DO�UHVLVWrQFLD�WDPEpP�SRGH�VHU�MXVWLILFDGD�SHOR�IDWR�GH�TXH�D�PXGDQoD��

DR�PHVPR�WHPSR HP�TXH�SURPHWH UHVXOWDGRV��GHVHVWDELOL]D�R�PHLR��SRLV�VXEPHWH�D�

HTXLSH� D� QRYDV� LQWHUSUHWDo}HV� GD� SUiWLFD� �*$55,'2�� 6$/725$72�� 025(,5$��

�������

&RQWXGR��YiULRV�HVWXGRV�GHPRQVWUDUDP�TXH�R�SURFHVVR�GH� LPSOHPHQWDomR�p�

FRPSOH[R�H�HQYROYH�YiULRV�GHVDILRV SRU�KDYHU�IDWRUHV�GH�GLYHUVRV�QtYHLV�TXH�LPSDFWDP�

DV� Do}HV�� FRPR� SDFLHQWH�� SURYHGRU� GH� VHUYLoRV�� HTXLSH�� RUJDQL]DomR� H� VLVWHPD

�)/277253�HW�DO���������

0XLWDV�SHVTXLVDV�IRUDP�FRQGX]LGDV�SDUD�DYDOLDU�H� LGHQWLILFDU�DV� LQWHUYHQo}HV�

PDLV�HIHWLYDV�QD�LPSOHPHQWDomR�GH�SUiWLFDV�HP�VD~GH��$SHVDU�GH�PXLWDV�LQWHUYHQo}HV�

VHUHP�SURPLVVRUDV��R�UHDO�LPSDFWR�QR�VHUYLoR�H�QRV�UHVXOWDGRV�WHP�VH�DSUHVHQWDGR�

WtPLGR�H�PXLWDV�YH]HV�LQFRQVLVWHQWH��+,%%(57�HW�DO���������

&RP�D�ILQDOLGDGH�GH�GLPLQXLU�D�GLVWkQFLD�HQWUH�D�WHRULD�H�D�SUiWLFD�QR�FDPSR�GD�

LPSOHPHQWDomR��GRLV�WHPDV�JDQKDUDP�IRFR�QDV�SHVTXLVDV� D�HODERUDomR�H�D�PHOKRULD�

GR� SURFHVVR� GH� SODQHMDPHQWR� SDUD� TXH� DV� LQWHUYHQo}HV�PDLV� SURPLVVRUDV� IRVVHP�

DSOLFDGDV� HP� VHX� FRQWH[WR� HVSHFtILFR�� H� D� LGHQWLILFDomR� GH� LQWHUYHQo}HV� yWLPDV� H�

FRPSRQHQWHV�FUtWLFRV�SDUD�R�VXFHVVR��/,$1*�HW�DO���������

$�SDUWLU�GRV�DQRV�������PXLWRV�HVWXGRV�VH�FRQFHQWUDUDP�HP�PDSHDU�EDUUHLUDV�

H� IDFLOLWDGRUHV� H� FRQVWDWDUDP� TXH� DV� LQWHUYHQo}HV� DMXVWDGDV� SRU� HVWD� SHUVSHFWLYD�

WLQKDP�PDLV�FKDQFHV�GH�PHOKRUDU�D�SUiWLFD �%(51+$5'6621�HW�DO���������

$� HVFDOD� %DUULHUV IRL� FRQVLGHUDGD� FRQILiYHO� TXDQGR� WHVWDGD�� SRUpP� UHYLVmR�

VLVWHPiWLFD� FRP� ��� HVWXGRV� TXH� XWLOL]DUDP� D� UHIHULGD� HVFDOD�� GHPRQVWURX� TXH� DV�

LQIRUPDo}HV� OHYDQWDGDV� QD� LGHQWLILFDomR� GDV� EDUUHLUDV� QmR� IRUDP� XWLOL]DGDV� SDUD�

VHOHFLRQDU� RX� DGDSWDU� DV� LQWHUYHQo}HV� H�� HP� PXLWRV� HVWXGRV�� R HVFRSR� GH�

LPSOHPHQWDomR�QmR�IRL�SOHQDPHQWH�DOFDQoDGR��.$-(502�HW�DO���������

.UDXVH�HW�DO� ������ DYDOLDUDP GLIHUHQWHV PpWRGRV�SDUD�LGHQWLILFDU�EDUUHLUDV�H�

GHVWDFDUDP� TXH� SUiWLFDV� VLPSOHV� FRPR� R� EUDLQVWRUPLQJ UHDOL]DGR� FRP� D� HTXLSH�

UHVSRQViYHO�SHOD�LPSOHPHQWDomR�H�HQWUHYLVWDV�FRP�RV�SURILVVLRQDLV�GH�VD~GH� IRUDP�

FDSD]HV�GH� OHYDQWDU�R�PDLRU�Q~PHUR�GH�EDUUHLUDV��-i�DV�HQWUHYLVWDV�FRP�SDFLHQWHV�

UHYHODUDP�EDUUHLUDV�PXLWR�GLIHUHQWHV��R�TXH�IH]�FRP�TXH�RV�DXWRUHV�UHFRPHQGDVVHP�

D�FRPELQDomR�GH�PpWRGRV�SDUD�D�LPSOHPHQWDomR�GH�SUiWLFDV�FOtQLFDV�



��

(VWXGRV� GH� GLVVHPLQDomR�� LPSOHPHQWDomR� H� LPSDFWR� GH� SUiWLFDV� FOtQLFDV�

UHYHODUDP�DOJXQV�IDWRUHV�TXH�LQIOXHQFLDP�R�SURFHVVR��FRPR�HVWUDWpJLDV�TXH�FRPELQDP�

D�RSLQLmR�GRV�OtGHUHV�H�WUHLQDPHQWRV�QR�ORFDO��FXOWXUD�GR�JUXSR�RX�VLVWHPDV�GH�FUHQoDV�

SUD]RV�H�UHFXUVRV��OHPEUHWHV�LQIRUPDWL]DGRV�GH�UHFRPHQGDo}HV��VLVWHPDV�GH�UHJLVWUR�

GH�GRFXPHQWDomR��FRODERUDomR�LQWHUSURILVVLRQDO�H�FRPSURPLVVR�HVWUDWpJLFR��.5$86(�

HW�DO���������

2XWUR� SRQWR� UHOHYDQWH� IRL� D� LGHQWLILFDomR� GH� ���� EDUUHLUDV� SRU� SDUWH� GRV�

SDUWLFLSDQWHV� GH� FLQFR� SDtVHV� HXURSHXV�� R� TXH� UHIRUoD� D� QDWXUH]D� FRPSOH[D� H�

GHVDILDGRUD�GR�SODQHMDPHQWR�GD�LPSOHPHQWDomR��/LVWDV�GH�YHULILFDomR�H�TXHVWLRQiULRV�

IRUDP� GHVHQYROYLGRV� SDUD� DYDOLDU� D� HVWUXWXUD� RUJDQL]DFLRQDO� SDUD� D� PXGDQoD� H� D�

FDSDFLGDGH�GH�LPSOHPHQWDomR��RX�VHMD��RV�IDWRUHV�TXH�LQIOXHQFLDP�D�DSURSULDomR�GH�

LQRYDo}HV��6,03621�HW�DO���������

1HVWH� VHQWLGR�� RV� SHVTXLVDGRUHV� GHIHQGHP� TXH� D� HVFROKD� H� R� DMXVWH� GDV�

LQWHUYHQo}HV�VHMDP�UHDOL]DGRV�FRP�EDVH�QR�PDSHDPHQWR�GDV�EDUUHLUDV�H�IDFLOLWDGRUHV��

LQFOXLQGR�RXWURV�IDWRUHV�FUtWLFRV�SDUD�R�VXFHVVR�GD�LPSOHPHQWDomR��FRPR�D�XWLOL]DomR�

GH�PRGHORV�WHyULFRV �0$==$�HW�DO���������

��� (VWUDWpJLDV�GH�LPSOHPHQWDomR��GD�WHRULD�j�SUiWLFD

$� IDOWD� GH� HPEDVDPHQWR� SRU� SDUWH� GRV� LPSOHPHQWDGRUHV�� SDUD� SODQHMDU� H�

UHDOL]DU�DV�LQWHUYHQo}HV�DXPHQWD�DV�GLILFXOGDGHV�LQHUHQWHV�DR�SURFHVVR �*$*/,$5',��

$/+$%,%��������

8P�HVWXGR�UHDOL]DGR�HP����� DYDOLRX�HVWUDWpJLDV�GH�LQWHUYHQomR�H�FRQVWRX TXH�

DSHQDV�������������GRV�SURWRFRORV�GH�LPSOHPHQWDomR�IRUDP�FODUDPHQWH�QRUWHDGRV�

SRU�PRGHOR�WHyULFR �'$9,(6��:$/.(5��*5,06+$:��������

0HVPR�RV�HVWXGRV�HQWUH������H�������SXEOLFDGRV�DQWHV�GD�IXQGDPHQWDomR�GD�

LPSRUWkQFLD�GH�DMXVWDU�DV�LQWHUYHQo}HV��Mi�LQGLFDYDP�D�QHFHVVLGDGH�GH�LGHQWLILFDU�RV�

GHWHUPLQDQWHV�GR�SURFHVVR�GH�LPSOHPHQWDomR��%$.(5�HW�DO���������

'HVVD� IRUPD�� SRGH� VHU� TXH� DR� ORQJR� GR� WHPSR�� DSHVDU� GH� D� HYROXomR� GDV�

SHVTXLVDV� QR� FDPSR� GD� FLrQFLD� GD� LPSOHPHQWDomR�� RV� H[HFXWRUHV� QmR� HVWHMDP�

XWLOL]DQGR� PRGHORV� WHyULFRV� RX� QmR� RV� HVWHMDP� HPSUHJDQGR� GH� IRUPD� DFHUWDGD��

7DPEpP�SRGH� KDYHU� D� GLILFXOGDGH� GH� QmR� HQWHQGHUHP� FRPR� XWLOL]DU� D� WHRULD� SDUD�

LGHQWLILFDU��HVFROKHU�RX�DGDSWDU�DV�LQWHUYHQo}HV��6,03621�HW�DO���������



��

([LVWH�LQGLFDWLYR GH�TXH�DV�WHRULDV�GH�LPSOHPHQWDomR�HVWHMDP�VHQGR�DSOLFDGDV�

PDLV�UHFHQWHPHQWH��HPERUD�DV�SXEOLFDo}HV�QmR�HVWHMDP�GHL[DQGR� LVVR�FODUR�H�QmR�

WHQKDP�WLGR�VXFHVVR�HP�GHPRQVWUDU�GH�IRUPD�FRQVLVWHQWH�RV�EHQHItFLRV� 3RGH�KDYHU�

SUREOHPDV�UHODFLRQDGRV�DR�XVR�GD�WHRULD��PDV�VH�ID]�QHFHVViULR�DYDOLDU�GH�IRUPD PDLV�

DSURIXQGDGD�RV�HVWXGRV�GH�LPSOHPHQWDomR�H�VHXV�GHVDILRV��/,$1*�HW�DO����������

0XLWRV�UHFXUVRV�VmR�LQYHVWLGRV�QD�HODERUDomR�H�LPSOHPHQWDomR�GH�FXLGDGRV��

PDV�RV�HIHLWRV�EHQpILFRV�QHP�VHPSUH�SURGX]HP LPSDFWR�UHOHYDQWH�SDUD�RV�VHUYLoRV�

GH� VD~GH�� 0DLV� SHVTXLVDV� VmR� QHFHVViULDV� SDUD� HQWHQGHU� VH� D� WHRULD� HVWi� VHQGR�

SUDWLFDGD�QR�SODQHMDPHQWR��DYDOLDomR�H�QR�SURFHVVR�GH�LPSOHPHQWDomR �%$521�HW�

DO���������

1HVWH� VHQWLGR�� D� PDLRU� FRPSUHHQVmR� VREUH� D� IRUPD� FRPR� D� WHRULD IRL�

HPSUHJDGD� QD� LPSOHPHQWDomR� UHYHOD�VH� LPSRUWDQWH�� Mi� TXH� LVVR� SRGH� LQGLFDU� D�

QHFHVVLGDGH� GH� LQWHUYHQo}HV� TXH� UHTXHLUDP Do}HV� HVSHFtILFDV� UHOHYDQWHV� SDUD�

JDUDQWLU� RV� UHVXOWDGRV� DOPHMDGRV�� $OJXPDV� GHVVDV� LQWHUYHQo}HV� SRGHULDP VHU� D�

FRQVFLHQWL]DomR��R�FRQKHFLPHQWR�H�D�KDELOLGDGH�QR�XVR�GH�WHRULDV�SDUD�R�SURFHVVR�GH�

LPSOHPHQWDomR �*$*/,$5',��$/+$%,%��������

7DPEpP�p�LPSRUWDQWH�D�DYDOLDomR�GRV�IDWRUHV�GHWHUPLQDQWHV�SDUD�R�WUDWDPHQWR�

GDV�EDUUHLUDV�TXH�YLVD�H�JDUDQWLU�D�XWLOL]DomR�GR�PHOKRU�PRGHOR�WHyULFR�TXH�VXSHUH�RV�

GHVDILRV H� JDUDQWD� D� HILFiFLD� QD� LPSOHPHQWDomR� GDV� HVWUDWpJLDV �.(//<��

%/$1.,16+,3���������

0LFKLH�HW�DO���������SURSXVHUDP XPD�HVWUXWXUD�FRQFHLWXDO�GH�WUDEDOKR�FRQKHFLGD�

FRPR� 7KHRUHWLFDO� 'RPDLQV� )UDPHZRUN H FRPSLODUDP ��� GRPtQLRV� GH� PXGDQoDV

FRPSRUWDPHQWDLV� UHIOHWLQGR� ��� WHRULDV� PRWLYDFLRQDLV�� ��� GH� DomR� H� �� WHRULDV�

RUJDQL]DFLRQDLV� TXH� SRGHP� VHU� XWLOL]DGDV� SDUD� UHDOL]DU� LQWHUYHQo}HV� GH�

LPSOHPHQWDomR�� &RQWXGR�� HVWH� PRGHOR� QmR� RIHUHFH� RULHQWDomR� FODUD� VREUH� TXDLV�

HVWUDWpJLDV� GH� LPSOHPHQWDomR� UHODFLRQDP�VH� PHOKRU� FRP� EDUUHLUDV� HVSHFtILFDV

�*$*/,$5',��$/+$%,%��������

)D]�VH�QHFHVViULR�UHVVDOWDU�TXH��QR�FDVR�VXSUDFLWDGR��D�HVFROKD�GD�LQWHUYHQomR�

SRGH�VHU�VXEMHWLYD�H��SRUWDQWR��QmR�VHU�QHFHVVDULDPHQWH�D�VROXomR�PDLV�DGHTXDGD�

SDUD�GHWHUPLQDGR�FHQiULR��(PERUD�KDMD�YiULDV�IHUUDPHQWDV�H�PpWRGRV�SDUD�LGHQWLILFDU�

DV�EDUUHLUDV�GH�LPSOHPHQWDomR�H�DV� LQWHUYHQo}HV�SRWHQFLDOPHQWH�UHOHYDQWHV�� QmR�p�

SRVVtYHO� DILUPDU� TXH� H[LVWD PDQHLUD� FRQILiYHO� GH� UHODFLRQi�ODV� �.(//<��

%/$1.,16+,3��������



��

2V� LPSOHPHQWDGRUHV� H� XVXiULRV� H[SUHVVDUDP� D� QHFHVVLGDGH� GH� RULHQWDU� D�

HVFROKD�� DGHTXDomR� H� RSHUDFLRQDOL]DomR� GDV� HVWUDWpJLDV� GH� LPSOHPHQWDomR��

3HVTXLVDV WDPEpP� UHSRUWDUDP� XVXiULRV� JHUDOPHQWH� FLHQWHV� H� UHFHSWLYRV� DRV�

SURWRFRORV��PDV�UHOXWDQWHV�QR�SURFHVVR�GH�LPSOHPHQWDomR��)/277253�HW�DO���������

1HVWH�VHQWLGR��PDLV�SHVTXLVDV�SUHFLVDP�DSRQWDU�RV�PHFDQLVPRV�TXH�DSRLHP�D�

HVFROKD�GH�HVWUDWpJLDV��DV�TXDLV�FRQWULEXDP�SDUD�VXSHUDU DV�EDUUHLUDV�LGHQWLILFDGDV��

(VWH�SRQWR�SRGH�FRPSOHPHQWDU�H�PHOKRUDU�D�XWLOLGDGH�GDV�IHUUDPHQWDV�H�SURFHVVRV�

H[LVWHQWHV�� DSRLDQGR� GHVHQYROYHGRUHV�� LPSOHPHQWDGRUHV� H� XVXiULRV� GH� GLUHWUL]HV�

FOtQLFDV �752*5/,&�HW�DO���������

'H�IRUPD�VLQWpWLFD��SRGH�VH�GL]HU�TXH�XP�SDVVR�SUHOLPLQDU�QD�FRQVROLGDomR�GH�

HVWUDWpJLDV� VHULD� SRU� PHLR� GD� FRPELQDomR� GH� LQWHUYHQo}HV� H� QR� FUX]DPHQWR� GDV�

PHVPDV�FRP�DV�EDUUHLUDV�GH�LPSOHPHQWDomR�H�GR�XVR�GH�GLUHWUL]HV�FOtQLFDV��VHQGR�

VDOXWDU�H[SORUDU�QRYDV� WHQGrQFLDV�VRE�GLIHUHQWHV�DVSHFWRV �*$*/,$5',��$/+$%,%��

������

$�EXVFD�SRU�DERUGDJHQV�PDLV�PRGHUQDV�QD� LPSOHPHQWDomR�SRGH� UHYHODU�VH�

QRYDV� H� HVSHFtILFDV� HVWUDWpJLDV� VmR� IDFWtYHLV� H� HILFD]HV� QD� SUiWLFD�� XPD� YH]� TXH�

H[LVWHP� IDWRUHV� LQWUtQVHFRV� FDSD]HV� GH GHVDILDU� D� DSOLFDomR� SDUD� XVXiULRV��

LPSOHPHQWDGRUHV�� LQVWLWXLomR� H� DPELHQWH� RQGH� VHUmR� UHDOL]DGRV� 1RYDV� SHVTXLVDV

SRGHP� FRQGX]LU� DR� GHVHQYROYLPHQWR� GH� HVWUXWXUDV� GH� WUDEDOKR�PDLV� HILFD]HV� TXH�

FRPELQHP�HVWUDWpJLDV�GH�LPSOHPHQWDomR�SDUD�DOpP�GDV EDUUHLUDV��PDV�WDPEpP�SDUD�

D�PHOKRU�DSOLFDomR�GH�PRGHORV�WHyULFRV SDUD�DV�LQWHUYHQo}HV �6$81'(56��������



��

� 2%-(7,926

��� 2EMHWLYR�*HUDO

$QDOLVDU� R� SURFHVVR GH� LPSOHPHQWDomR� GRV� SDFRWHV� GH� FXLGDGRV $%&'( H�

$%&'() HP�8QLGDGHV�GH�7HUDSLD�,QWHQVLYD�

��� 2EMHWLYRV�(VSHFtILFRV

D� ,GHQWLILFDU� HVWUDWpJLDV� GH� LPSOHPHQWDomR� GRV� SDFRWHV GH� FXLGDGRV $%&'( H�

$%&'() HP�8QLGDGHV�GH�7HUDSLD�,QWHQVLYD�

E� ,GHQWLILFDU�EDUUHLUDV�H�IDFLOLWDGRUHV�TXH�LQIOXHQFLDP�R�SURFHVVR�GH�LPSOHPHQWDomR�

F� (VWLPDU�D�HIHWLYLGDGH�H�VHJXUDQoD�GRV�SDFRWHV�$%&'( H�$%&'() QR�FXLGDGR�GH�

SDFLHQWHV�FUtWLFRV�

G� ,GHQWLILFDU PXGDQoDV QD�SHUFHSomR H�DWLWXGH�GRV�DWRUHV�HQYROYLGRV�



��

� 0e72'2

(VWD�UHYLVmR�VLVWHPiWLFD�IRL�UHSRUWDGD�VHJXLQGR�RV�LWHQV�GR�3UHIHUUHG�5HSRUWLQJ�

,WHPV� IRU�6\VWHPDWLF�5HYLHZV�DQG�0HWD�$QDO\VHV� �35,60$��VWDWHPHQW �02+(5�HW�

DO��� ������� 2� SURWRFROR� IRL� FDGDVWUDGR� QR� ,QWHUQDWLRQDO SURVSHFWLYH� UHJLVWHU� RI�

V\VWHPDWLF� UHYLHZV� �35263(52�� &5'������������

�KWWSV���ZZZ�FUG�\RUN�DF�XN�35263(52�GLVSOD\BUHFRUG�SKS"5HFRUG,' �������� 2�

DUWLJR�GHVFUHYHQGR�R�SURWRFROR�GHVWD�UHYLVmR�VLVWHPiWLFD�IRL�SXEOLFDGR�QR�SHULyGLFR�

0HGLFLQH��,661������������IDWRU�GH�LPSDFWR������ �025$(6�HW�DO���������

��� 'HOLQHDPHQWR�GR�HVWXGR�

7UDWD�VH�GH�UHYLVmR�VLVWHPiWLFD�SDUD�DQDOLVDU�R�SURFHVVR�GH�LPSOHPHQWDomR�GRV�

SDFRWHV�GH�FXLGDGRV $%&'( H�$%&'() HP�8QLGDGHV�GH�7HUDSLD�,QWHQVLYD�

��� &ULWpULRV�GH�HOHJLELOLGDGH

)RUDP�LQFOXtGRV�HVWXGRV�SULPiULRV�TXDOLWDWLYRV�H�TXDQWLWDWLYRV�TXH�DERUGDUDP�

H[SHULrQFLDV�GH�LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( RX�$%&'()�

(VWXGRV� TXDOLWDWLYRV� VREUH� RV� SDFRWHV� GH� FXLGDGRV� $%&'( RX� $%&'()

IRUQHFHUDP� LQIRUPDo}HV� UHOHYDQWHV� VREUH EDUUHLUDV�� IDFLOLWDGRUHV� PXGDQoD� QD�

SHUFHSomR�H DWLWXGH�GRV�SURILVVLRQDLV�HQYROYLGRV��FRQWULEXLQGR�SDUD�D�RULHQWDomR�GD�

SUiWLFD�FOtQLFD��D�IRUPXODomR�GH�SROtWLFDV�H D�WRPDGD�GH�GHFLVmR�

3DUD� HVWLPDU� D� HIHWLYLGDGH� GD� LPSOHPHQWDomR� GRV� SDFRWHV� EXVFRX�VH�

SUHIHUHQFLDOPHQWH� HVWXGRV� TXDQWLWDWLYRV� FRQWURODGRV �HQVDLRV� FRQWURODGRV�

UDQGRPL]DGRV�� HQVDLRV� FRQWURODGRV QmR� UDQGRPL]DGRV�� HVWXGRV� DQWHV� H� GHSRLV�

FRQWURODGRV�� VpULHV WHPSRUDLV LQWHUURPSLGDV H� HVWXGRV� GH� PHGLGDV� UHSHWLGDV�� 1D�

DXVrQFLD� GHVVHV� GHVHQKRV� PHWRGROyJLFRV�� HVWXGRV� QmR� FRQWURODGRV� IRUDP�

FRQVLGHUDGRV�

2V�FULWpULRV�GH� LQFOXVmR�IRUDP�HVWUXWXUDGRV�GH�DFRUGR�FRP�R�PpWRGR�3,&26

�3RSXODomR�� ,QWHUYHQomR�� &RPSDUDGRUHV�� 'HVIHFKRV� >2XWFRPHV@� H� 7LSR� GH� HVWXGR�

>6WXG\�GHVLJQ@��



��

3RSXODomR

$GXOWRV�PDLRUHV�GH����DQRV�LQWHUQDGRV�HP�8QLGDGHV�GH�7HUDSLD�,QWHQVLYD�

,QWHUYHQomR�

,PSOHPHQWDomR�GRV�SDFRWHV�GH�FXLGDGRV $%&'( RX�$%&'()��QD�tQWHJUD RX�

HP�SDUWH�

&RPSDUDGRUHV

&XLGDGRV�KDELWXDLV��

'HVIHFKRV

'HVIHFKRV�SULPiULRV�

D� 7HPSR�GH�SHUPDQrQFLD�QD�87,�

E� 7HPSR�GH�YHQWLODomR�PHFkQLFD�

F� ,QFLGrQFLD H�SUHYDOrQFLD�GH�GHOLULXP RX�FRPD�

G� 1tYHO GH�DJLWDomR�H�VHGDomR�

H� 0RELOL]DomR�SUHFRFH�

'HVIHFKRV�VHFXQGiULRV�

D� 0RUWDOLGDGH�QD�87,�

E� 0RUWDOLGDGH�KRVSLWDODU�

F� 7HPSR�GH�SHUPDQrQFLD�QR�KRVSLWDO�

G� 6HJXUDQoD�GR�SDFLHQWH�

H� 0XGDQoDV QD�SHUFHSomR H�DWLWXGH�GRV�DWRUHV�HQYROYLGRV�

7LSR�GH�HVWXGRV

(VWXGRV�SULPiULRV�TXDOLWDWLYRV�H�TXDQWLWDWLYRV�TXH�DERUGDUDP�H[SHULrQFLDV�GH�

LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( RX�$%&'()�

��� &ULWpULRV�GH�H[FOXVmR

� (QWHQGH�VH�SRU�FXLGDGR�KDELWXDO�RV�SURFRWRORV�H�SURFHGLPHQWRV�YLJHQWHV�QD�URWLQD�GD�LQVWLWXLomR�87,�
DQWHV�GD�LPSOHPHQWDomR�GR�SDFRWH�



��

)RUDP� H[FOXtGRV� HVWXGRV� FRP� EDVH� QRV� VHJXLQWHV� FULWpULRV�� L�� UHVXPRV� GH�

FRQJUHVVR� LL�� SURWRFRORV� HVWXGRV� VHFXQGiULRV� H� WHUFLiULRV� LLL�� RXWURV� SDFRWHV� RX�

SURWRFRORV�GH�FXLGDGR LPSOHPHQWDGRV�HP�87, RX HP�SURFHVVR�GH�LPSOHPHQWDomR���

LY��DYDOLDomR�RX�YDOLGDomR�GH�LQVWUXPHQWRV H�IHUUDPHQWDV FOtQLFDV�

��� (VWUDWpJLD�GH�EXVFD HOHWU{QLFD

$V� IRQWHV� GH� SHVTXLVD� IRUDP�0('/,1( �3XE0HG���(PEDVH �2YLG���&,1$+/

�(%6&2���7KH &RFKUDQH /LEUDU\ �:LOH\���:HE RI 6FLHQFH� (SLVWHPRQLNRV� 3V\F,1)2

H %LEOLRWHFD 9LUWXDO HP 6D~GH�� 1D� EXVFD� IRUDP� FRPELQDGRV� RV� VHJXLQWHV� WHUPRV��

$%&'(��$%&'()��3$'�JXLGHOLQH��,&8 OLEHUDWLRQ��3$'�FDUH�EXQGOH �$3Ç1',&(�$ ±

(VWUDWpJLD�GH�EXVFD�SDUD�FDGD�EDVH�GH�GDGRV���1mR�KRXYH UHVWULomR�TXDQWR�DR�LGLRPD�

RX� VWDWXV GH� SXEOLFDomR�� 2XWURV� HVWXGRV� GHVFULWRV HP� WH[WR� FRPSOHWR� H� OLWHUDWXUD�

FLQ]HQWD� �2SHQ*UH\� (XURSHDQ� GDWDEDVH�� IRUDP� FKHFDGRV� SDUD� LGHQWLILFDU� VH�

FRQWLQKDP�GDGRV�VXILFLHQWHV�H�UHOHYDQWHV�

��� 6HOHomR�GRV�HVWXGRV

,QLFLDOPHQWH�IRUDP�DYDOLDGRV�RV�WtWXORV�H�UHVXPRV�GRV�DUWLJRV�UHFXSHUDGRV�QD

EXVFD��YLVDQGR�LGHQWLILFDU�RV�HVWXGRV�TXH�DWHQGHVVHP�DRV�FULWpULRV�GH�HOHJLELOLGDGH�

(P� VHJXLGD� IRUDP� DYDOLDGRV� RV� WH[WRV� FRPSOHWRV� H� UHYLVDGDV� DV� OLVWDV� GH�

UHIHUrQFLDV�SDUD� LGHQWLILFDomR�GH�RXWURV�DUWLJRV�UHOHYDQWHV��$PEDV�DV HWDSDV�IRUDP�

UHDOL]DGDV� SRU� GRLV� UHYLVRUHV� LQGHSHQGHQWHV� �)60� H� 6%�)��� H� DV� GLYHUJrQFLDV�

VXSHUDGDV�SRU�FRQVHQVR�

��� ([WUDomR�GH�GDGRV

$� H[WUDomR� GH� GDGRV� EDVHRX�VH� HP� WUrV� SODQLOKDV� SUHYLDPHQWH� GHILQLGDV� H�

WHVWDGDV��LQFOXLQGR�

�� ([LVWHP�GLYHUVRV�WLSRV�GH�SDFRWHV�H�SURWRFRORV�TXH�SRGHP�VHU�LPSOHPHQWDGRV�QR�kPELWR�GD�87,��
(VVHV� SDFRWHV� SRGHP� VHU� DSOLFDGRV� SDUD� RXWUDV� ILQDOLGDGHV� FRPR�� SUHYHQomR� GH� SQHXPRQLD�
DVVRFLDGD�j�YHQWLODomR�PHFkQLFD��SUHYHQomR�GH�WURPERVH�YHQRVD�SURIXQGD��HWF�

�� )60� p� )DELR� GD� 6LOYD� 0RUDHV�� PHVWUDQGR� GR� 3URJUDPD� GH� 3yV�*UDGXDomR� HP� &LrQFLDV�
)DUPDFrXWLFDV�GD�8QLYHUVLGDGH�GH�6RURFDED��6%�)�p�6LOYLR�%DUEHUDWR�)LOKR��GRFHQWH�SHUPDQHQWH�
GR� 3URJUDPD� GH� 3yV�*UDGXDomR� HP� &LrQFLDV� )DUPDFrXWLFDV� GD� 8QLYHUVLGDGH� GH� 6RURFDED� H�
RULHQWDGRU�GR�WUDEDOKR�



��

D��&DUDFWHUtVWLFD�GRV�HVWXGRV LQFOXtGRV��DXWRU�HV���DQR�GH�SXEOLFDomR��SHUtRGR�GH�

FROHWD� GH� GDGRV�� SDtV�HV�� H� LQVWLWXLomR�}HV�� QRV� TXDLV� D� SHVTXLVD� IRL� UHDOL]DGD��

DPELHQWH��GHVHQKR�GH�HVWXGR��SDFRWH�GH�FXLGDGR� LPSOHPHQWDGR��FDUDFWHUtVWLFDV�GR�

SDFLHQWH�87,�

E�� 'DGRV� TXDOLWDWLYRV�� HVWUDWpJLDV� GH� LPSOHPHQWDomR�� EDUUHLUDV� H� IDFLOLWDGRUHV��

SHUFHSomR� GRV� DWRUHV� HQYROYLGRV�� EHQHItFLRV� H� ULVFRV� DR� SDFLHQWH �VHJXUDQoD��

GHFRUUHQWHV�GD� LPSOHPHQWDomR�GR�SDFRWH�� LPSOLFDo}HV�SDUD�DV�SROtWLFDV��SUiWLFDV�H�

SHVTXLVDV��OLPLWDo}HV�GRV�HVWXGRV�

F�� 'DGRV� TXDQWLWDWLYRV� WDPDQKR� GRV� JUXSRV�� GHVIHFKRV� DYDOLDGRV H� UHVSHFWLYDV�

PHGLGDV��PHQVXUDomR�GRV�HIHLWRV H�GD�VHJXUDQoD��

$�H[WUDomR�GH�GDGRV�IRL�UHDOL]DGD�SHOR�SULPHLUR�UHYLVRU��)60��H�D�LQIRUPDomR�

REWLGD�IRL�SRVWHULRUPHQWH�YHULILFDGD�SRU�XP�VHJXQGR�UHYLVRU��6%�)���$V�GLYHUJrQFLDV�

IRUDP� VXSHUDGDV� SRU� FRQVHQVR�� 2V� GDGRV� REWLGRV� IRUDP� UHJLVWUDGRV� HP� SODQLOKD�

HOHWU{QLFD��0LFURVRIW�2IILFH�([FHO��������

��� $YDOLDomR�GD�TXDOLGDGH�H�ULVFR�GH�YLpV

3DUD�HVWXGRV�DQWHV�H�GHSRLV�QmR�FRQWURODGRV��XWLOL]RX�VH D�IHUUDPHQWD�4XDOLW\�

$VVHVVPHQW�7RRO�IRU�%HIRUH�$IWHU��3UH�3RVW��6WXGLHV�:LWK�1R�&RQWURO�*URXS FRP����

FULWpULRV�GH�DYDOLDomR�GD�TXDOLGDGH��2V�HVWXGRV�VHOHFLRQDGRV�IRUDP�FODVVLILFDGRV�FRP�

EDVH�QR�Q~PHUR�GH�UHVSRVWDV SRVLWLYDV��VHQGR�FRQVLGHUDGRV GH�EDL[D�TXDOLGDGH ����

SRQWRV���PRGHUDGD�TXDOLGDGH ���� SRQWRV��RX�DOWD�TXDOLGDGH ����� SRQWRV���1$7,21$/�

,167,787(�2)�+($/7+��������

3DUD� D� DYDOLDomR� GD� TXDOLGDGH� GRV� HVWXGRV� TXDOLWDWLYRV�� RSWRX�VH� SHOD�

IHUUDPHQWD�&KHFNOLVW�IRU�4XDOLWDWLYH�5HVHDUFK GHVHQYROYLGD�SHOR�7KH�-RDQQD�%ULJJV�

,QVWLWXWH�� (VVD� IHUUDPHQWD� SRVVXL� GH] FULWpULRV GH� DYDOLDomR� GD� TXDOLGDGH

�/2&.:22'�� 0811�� 3255,77�� ������ 7RGRV� RV� HVWXGRV� TXDOLWDWLYRV� IRUDP

LQFOXtGRV� LQGHSHQGHQWH� GR� UHVXOWDGR�GD� DYDOLDomR�GH�TXDOLGDGH� 2V� UHVXOWDGRV�GD�

DYDOLDomR�GRV�HVWXGRV�LQGLYLGXDLV�IRUDP DSUHVHQWDGRV QD�IRUPD�GH�WDEHOD�

3DUD�HVWXGRV�GH�FRRUWH��XWLOL]RX�VH D�IHUUDPHQWD�4XDOLW\�$VVHVVPHQW�7RRO�IRU�

2EVHUYDWLRQDO�&RKRUW�DQG�&URVV�6HFWLRQDO�6WXGLHV FRP����FULWpULRV GH�DYDOLDomR�GD�

TXDOLGDGH�� 2V� HVWXGRV� VHOHFLRQDGRV� IRUDP FODVVLILFDGRV� FRP� EDVH� QR� Q~PHUR� GH�

UHVSRVWDV�SRVLWLYDV��VHQGR�FRQVLGHUDGRV�GH�EDL[D�TXDOLGDGH����� SRQWRV���PRGHUDGD�



��

TXDOLGDGH�������SRQWRV��RX�DOWD�TXDOLGDGH��������SRQWRV���1$7,21$/�,167,787(�2)�

+($/7+��������

3DUD� DYDOLDomR� GD� TXDOLGDGH� GD� HYLGrQFLD� GH� HQVDLRV� FOtQLFRV� XWLOL]RX�VH� D�

IHUUDPHQWD� GD &RFKUDQH� +DQGERRN� IRU� 6\VWHPDWLF� 5HYLHZV �7KH� &RFKUDQH�

&ROODERUDWLRQ¶V� WRRO� IRU� DVVHVVLQJ� ULVN� RI� ELDV� GH� IRUPD� LQGHSHQGHQWH� H� SDUD� VHWH�

GLIHUHQWHV� GRPtQLRV UHODFLRQDGRV� D� ULVFR� GH� YLpV�� JHUDomR� GD� VHTXrQFLD� GH�

UDQGRPL]DomR�� VLJLOR� GD� DORFDomR�� PDVFDUDPHQWR� �FHJDPHQWR�� GH� SDUWLFLSDQWHV� H�

HTXLSH��PDVFDUDPHQWR��FHJDPHQWR��QD�DYDOLDomR�GH�GHVIHFKR��GDGRV�LQFRPSOHWRV�GH�

GHVIHFKRV��UHODWR�VHOHWLYR�GH�GHVIHFKRV�H�RXWUDV�IRQWHV�GH�YLHVHV��3DUD�FDGD�GRPtQLR�

DYDOLRX�VH�R�ULVFR�GH�YLpV��VHQGR�FODVVLILFDGR�FRPR�DOWR��LQFHUWR�RX�EDL[R��+,**,16��

*5((1��������

2V�DUWLJRV�LQFOXtGRV�IRUDP�DYDOLDGRV�TXDQWR�j�TXDOLGDGH�H�DR�ULVFR�GH�YLpV SRU�

GRLV�UHYLVRUHV �)60�H�//0�����GH�IRUPD�LQGHSHQGHQWH��'HVDFRUGRV�HQWUH�RV�UHYLVRUHV�

IRUDP�UHVROYLGRV�SRU�FRQVHQVR��

��� $QiOLVH�GH�GDGRV TXDOLWDWLYRV�H�TXDQWLWDWLYRV

2V�GDGRV�TXDOLWDWLYRV�FRPR�DV�HVWUDWpJLDV�GH�LPSOHPHQWDomR�LGHQWLILFDGDV�QRV�

HVWXGRV LQFOXtGRV IRUDP� FODVVLILFDGRV GH� DFRUGR� D� WD[RQRPLD� GHVHQYROYLGD� SHOR

&RFKUDQH�(IIHFWLYH�3UDFWLFH�DQG�2UJDQLVDWLRQ�RI�&DUH �(32&��*URXS� (VVD�WD[RQRPLD�

IRUQHFH�FULWpULRV�SDUD�GLIHUHQWHV� LQWHUYHQo}HV�XVDQGR�TXDWUR� GRPtQLRV�SULQFLSDLV�� L��

RUJDQL]DomR� LL�� ILQDQFHLUR� LLL�� JRYHUQDQoD� LY�� HVWUDWpJLDV� GH� LPSOHPHQWDomR�

�())(&7,9(�35$&7,&(�$1'�25*$1,6$7,21�2)�&$5(��������

2� 4XDGUR� �� DSUHVHQWD� DV� FDWHJRULDV� HVSHFtILFDV� GH� FDGD� XP� GRV� TXDWUR�

GRPtQLRV�GD�WD[RQRPLD�(32&��VXD�GHVFULomR�H�DOJXQV�H[HPSORV�

2� &RFKUDQH� (32&� *URXS UHFRQKHFH� TXH� SRGH� KDYHU� VREUHSRVLomR� HQWUH�

FDWHJRULDV�H�VXEFDWHJRULDV�H�DOJXPDV�LQWHUYHQo}HV�SRGHP�VHU�FODVVLILFDGDV�HP�PDLV�

GH�XPD�FDWHJRULD �())(&7,9(�35$&7,&(�$1'�25*$1,6$7,21�2)�&$5(��������

1HVVD�UHYLVmR�VLVWHPiWLFD�RV�DXWRUHV�RSWDUDP�SRU�FODVVLILFDU�FDGD�HVWUDWpJLD�HP�XPD�

FDWHJRULD�

�� )60� p� )DELR� GD� 6LOYD� 0RUDHV�� PHVWUDQGR� GR� 3URJUDPD� GH� 3yV�*UDGXDomR� HP� &LrQFLDV�
)DUPDFrXWLFDV�GD�8QLYHUVLGDGH�GH�6RURFDED�H�//0�p�/tYLD�/XL]H�0DUHQJR�p�PHVWUH�HP�&LrQFLDV�
)DUPDFrXWLFDV��SHOR�PHVPR�3URJUDPD�



��

4XDGUR ��± 6LVWHPD�GH�WD[RQRPLD�(32&��SDUD�LPSOHPHQWDomR�GH�LQWHUYHQo}HV HP�VLVWHPDV�GH�VD~GH

&$7(*25,$�*(5$/ &$7(*25,$�(63(&Ë),&$ '(6&5,d­2 (;(03/2

2UJDQL]DomR

&RPR�H�TXDQGR�R�DWHQGLPHQWR�p�UHDOL]DGR
1mR�Ki

7ULDJHP�GH�SDFLHQWH
2QGH�RV�FXLGDGRV�VmR�SUHVWDGRV�H�RFRUUHP�
PXGDQoDV�QR�DPELHQWH�GD�VD~GH

(VWUXWXUD�GR�DPELHQWH

4XHP�SUHVWD�RV�FXLGDGRV�H�FRPR�D�IRUoD�GH�
WUDEDOKR�GD�VD~GH�p�JHUHQFLDGD

0XGDQoDV�HP�TXHP�SUHVWD�FXLGDGRV��SDUD�LQFOXLU�
DV�TXDOLILFDo}HV��UHFUXWDPHQWR��GLVWULEXLomR�H�
UHWHQomR�GH�SURILVVLRQDLV�GH�VD~GH

5HWHQomR�GH�WDOHQWRV

&RRUGHQDomR�GH�FXLGDGRV�H�JHVWmR�GH�
SURFHVVRV�GH�DWHQGLPHQWR

0XGDQoDV�QD�IRUPD�FRPR�RV�SURILVVLRQDLV�GH�
VD~GH�LQWHUDJHP�XQV�FRP�RV�RXWURV�RX�FRP�RV�
SDFLHQWHV��SDUD�JDUDQWLU�D�SUHVWDomR�HILFLHQWH�GRV�
FXLGDGRV�GH�VD~GH

0RGHOR�GH�JHVWmR

7HFQRORJLD�GD�LQIRUPDomR�H�FRPXQLFDomR
8WLOL]DGDV�QDV�RUJDQL]Do}HV�GH�VD~GH�SDUD�
JHUHQFLDU�D�SUHVWDomR�GH�FXLGDGRV�GH�VD~GH�H�SDUD�
IRUQHFHU�FXLGDGRV�GH�VD~GH

6LVWHPD�HOHWU{QLFR�GH�
UHJLVWURV�

)LQDQFHLUR

)XQGRV�
0HFDQLVPRV�SHORV�TXDLV�VmR�REWLGRV�UHFXUVRV�
ILQDQFHLURV�SDUD�SDJDU�RV�FXLGDGRV�GH�VD~GH

(PSUpVWLPRV

6HJXURV
&REHUWXUD�GH�ULVFRV�SDUD�WRGRV�RX�SDUWH�GRV�FXVWRV�
GRV�VHUYLoRV�GH�VD~GH

6HJXUR�SULYDGR

0HFDQLVPRV�SDUD�R�SDJDPHQWR�GH�VHUYLoRV�
GH�VD~GH

3DJDPHQWR�SRU�SHUIRUPDQFH�

3ROtWLFDV�GH�SUHoRV�H�
FRPSUDV

,QFHQWLYRV�ILQDQFHLURV�GLUHFLRQDGRV�SDUD�
SURILVVLRQDLV�GH�VD~GH�H�RUJDQL]Do}HV�GH�
VD~GH

'LQKHLUR

*RYHUQDQoD

$XWRULGDGH�H�UHVSRQVDELOLGDGH�SHODV�SROtWLFDV�
GH�VD~GH

1mR�Ki�

'HVFHQWUDOL]DomR�GD�
JHVWmR

$XWRULGDGH�H�UHVSRQVDELOLGDGH�SHODV�
RUJDQL]Do}HV

$FUHGLWDomR

$XWRULGDGH�H�UHVSRQVDELOLGDGH�SRU�SURGXWRV�
FRPHUFLDLV

5HJLVWUR�GH�SURGXWR

$XWRULGDGH�H�UHVSRQVDELOLGDGH�SHORV�
SURILVVLRQDLV�GH�VD~GH

3UHVFULomR�

(VWUDWpJLDV�GH�
LPSOHPHQWDomR

,QWHUYHQo}HV�GLUHFLRQDGDV�D�RUJDQL]Do}HV�GH�
VD~GH

1mR�Ki�
$XGLWRULD

,QWHUYHQo}HV�GLUHFLRQDGDV�D�WLSRV�HVSHFtILFRV�
GH�SUiWLFD��FRQGLo}HV�RX�DPELHQWHV

&HQWUR�FLU~UJLFR

)RQWH��DGDSWDGR�GH��())(&7,9(�35$&7,&(�$1'�25*$1,6$7,21�2)�&$5(��������'LVSRQtYHO�HP�� KWWSV���(32&�FRFKUDQH�RUJ�(32&�WD[RQRP\!��$FHVVR�
HP�����QRY�������

�
�
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$V�HVWUDWpJLDV�GH�LPSOHPHQWDomR�UHIHUHP�VH�jV�HWDSDV�IRUPDLV�DGRWDGDV�SRU�

GLIHUHQWHV�LQVWLWXLo}HV�SDUD�LPSOHPHQWDU�RV�SDFRWHV�GH�FXLGDGRV�$%&'( H�$%&'()��

&RQIRUPH�GHVFULWR�QD�OLWHUDWXUD��SURFHVVRV�GH�LPSOHPHQWDomR�HVWUXWXUDGRV�FRP�PDLRU�

Q~PHUR�GH�HVWUDWpJLDV�SRGHP�LQGLFDU�XP�SURFHVVR�GH�LPSOHPHQWDomR�PDLV�FRPSOHWR�

�752*5/,&�HW�DO���������

,QIRUPDo}HV�UHODFLRQDGDV�jV�EDUUHLUDV�H�IDFLOLWDGRUHV�IRUDP�LGHQWLILFDGDV�QRV�

HVWXGRV� LQFOXtGRV� H� GHVFULWDV� QD� IRUPD� GH� WDEHOD�� 6HPSUH� TXH� GHVFULWR� QR� HVWXGR�

SULPiULR��UHJLVWURX�VH�D�DGHVmR�DRV�SDFRWHV��HFRQRPLD�JHUDGD�SHOD�LPSOHPHQWDomR�H�

R�PRGHOR�WHyULFR�TXH�RULHQWRX�R�SURFHVVR�GH�LPSOHPHQWDomR��0HVPR�QmR�HVWDQGR�QR�

HVFRSR�GHVWD�UHYLVmR��DOJXQV�GHVIHFKRV�GRV�HVWXGRV�LQFOXtGRV�IRUDP�UHSRUWDGRV�SDUD�

FRQWULEXLU�FRP�D�DQiOLVH�TXDOLWDWLYD�

'DGRV�GRV�HVWXGRV�TXDQWLWDWLYRV�IRUDP�LQLFLDOPHQWH�DJUXSDGRV�FRP�EDVH�QRV�

GHVIHFKRV�SULPiULRV�H�VHFXQGiULRV�VHOHFLRQDGRV�H�DSUHVHQWDGRV�QD�IRUPD�GH�WDEHOD��

3DUD�GHVIHFKRV�GLFRW{PLFRV�IRL�FDOFXODGR�R�RGGV�UDWLR��25� FRP�LQWHUYDOR�GH�

FRQILDQoD�GH������HPSUHJDQGR�XP�PRGHOR�GH�HIHLWRV�DOHDWyULRV�GD�YDULkQFLD�LQYHUVD��

3DUD� YDULiYHLV� FRQWtQXDV� IRL� FDOFXODGD� D� GLIHUHQoD� PpGLD� SDGURQL]DGD� XVDQGR� R�

PRGHOR�GH�HIHLWRV�DOHDWyULRV�GD�YDULkQFLD� LQYHUVD��4XDQGR�R�GHVYLR�SDGUmR�QmR�IRL�

UHODWDGR��XWLOL]RX�VH�R�LQWHUYDOR�GH�FRQILDQoD�SDUD�HVWLPi�OR��XVDQGR�R�PpWRGR�GHVFULWR�

SRU�+LJJLQV�H�*UHHQ���������7RGRV�RV�UHVXOWDGRV�IRUDP�DJUXSDGRV�FRQIRUPH�R�WLSR�GH�

SDFRWH�HPSUHJDGR��$%&'( RX�$%&'()��

1mR�KRXYH�Q~PHUR�VXILFLHQWH�GH�HVWXGRV�SDUD�DYDOLDomR�GH�YLpV�GH�SXEOLFDomR�

SRU�PHLR�GH�JUiILFR�GH�IXQLO��+,**,16��7+203621��������H�WHVWH�GH�UHJUHVVmR�GH�

(JJHU� �(**(5� HW� DO��� ������� 8WLOL]RX�VH� D� HVWDWtVWLFD� ,ð� LQGLFDGD� SHOR� &RFKUDQH�

+DQGERRN� IRU� 6\VWHPDWLF� 5HYLHZV� RI� ,QWHUYHQWLRQV� SDUD� LQWHUSUHWDU� R� QtYHO� GH�

KHWHURJHQHLGDGH� TXH� DIHWD� RV� DFKDGRV� GH� PHWDQiOLVH�� ������ �SRGH� QmR� VHU�

LPSRUWDQWH��� ������� �KHWHURJHQHLGDGH� PRGHUDGD��� ������� �KHWHURJHQHLGDGH�

VXEVWDQFLDO��H�����������KHWHURJHQHLGDGH�FRQVLGHUiYHO���+,**,16��*5((1���������

8WLOL]RX�VH�R�SURJUDPD�5HY0DQ�������SDUD�UHDOL]DU�DV�PHWDQiOLVHV��1RV�FDVRV�

HP� TXH� QmR� IRL� SRVVtYHO� D� PHWDQiOLVH� GHYLGR� j� KHWHURJHQHLGDGH� GD� SRSXODomR��

LQWHUYHQomR��FRPSDUDGRU�� UHVXOWDGR�RX�PpWRGR�� GHVHQYROYHX�VH�D�VtQWHVH�QDUUDWLYD�

GDV�HYLGrQFLDV�
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8P�WRWDO�GH������ UHJLVWURV�IRL� LGHQWLILFDGR�QDV�EDVHV�GH�GDGRV�FRQVXOWDGDV��

GRV�TXDLV ����� GXSOLFDWDV�IRUDP�UHPRYLGDV��VRPDQGR������ UHVXOWDGRV�VXEPHWLGRV�

j� WULDJHP�GH� WtWXOR�H� UHVXPR��(VVD� WULDJHP� LQLFLDO� UHPRYHX������ HVWXGRV�TXH�QmR�

DWHQGHUDP�DRV�FULWpULRV�GH�VHOHomR� 3RVWHULRUPHQWH��FRP�D�OHLWXUD�GR�WH[WR�FRPSOHWR

GRV� �� HVWXGRV� HOHJtYHLV�� �� IRUDP� H[FOXtGRV� SRU QmR� DWHQGHUHP� DRV� FULWpULRV� GH�

HOHJLELOLGDGH �$3Ç1',&(� % ± $UWLJRV� H[FOXtGRV� QD� WULDJHP� GH� WH[WR� FRPSOHWR� H�

UHVSHFWLYDV� MXVWLILFDWLYDV��� UHVXOWDQGR� HP� ��� HVWXGRV� VHOHFLRQDGRV�� 2XWURV� GRLV�

HVWXGRV� SULPiULRV UHOHYDQWHV IRUDP� LGHQWLILFDGRV� SRU EXVFD� PDQXDO H� FRQVXOWD� jV�

UHIHUrQFLDV�GRV�HVWXGRV�HOHJtYHLV� WRWDOL]DQGR �� HVWXGRV�VHOHFLRQDGRV�

2�GLDJUDPD�GH�IOX[R�UHSUHVHQWDGR�QD�)LJXUD��� LOXVWUD�R�SURFHVVR�GH�VHOHomR�

GRV�HVWXGRV�
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)LJXUD���� )OX[RJUDPD�GH�VHOHomR�GH�HVWXGRV�SULPiULRV�VREUH�R�SURFHVVR�GH�LPSOHPHQWDomR�GRV�
SDFRWHV�GH�FXLGDGRV $%&'( H�$%&'() HP�87,

)RQWH��(ODERUDomR�SUySULD�

$UWLJRV�H[FOXtGRV�QD�DQiOLVH�GH�
WH[WR�FRPSOHWR��Q ����
� 1mR�VH�UHIHUHP�j�
LPSOHPHQWDomR�GRV SDFRWHV
$%&'( RX�$%&'() �Q ���

$UWLJRV�H[FOXtGRV�QD�
DQiOLVH�GH�WtWXOR�H�UHVXPR�

�Q ������
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$UWLJRV�LGHQWLILFDGRV�DSyV�
UHPRomR�GH�GXSOLFDWDV

�Q ������

'XSOLFDWDV�UHPRYLGDV�
�Q ������

Q ��� Q ��

Q �

3HVTXLVD�QDV�%DVHV�GH�'DGRV

�Q ������

$UWLJRV�LQFOXtGRV
�Q ���

$UWLJRV�LQFOXtGRV�SRU�EXVFD
PDQXDO
�Q ��

$UWLJRV�VHOHFLRQDGRV�
SDUD�WULDJHP�GH�WH[WR�

FRPSOHWR�
�Q ���
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��� &DUDFWHUtVWLFDV�GRV�HVWXGRV�LQFOXtGRV

$�7DEHOD�� DSUHVHQWD�DV�FDUDFWHUtVWLFDV�GRV�HVWXGRV�LQFOXtGRV�QHVVD�UHYLVmR�

VLVWHPiWLFD� &RQVWDWRX�VH�TXH����HVWXGRV VH�UHIHULDP�DR SDFRWH�$%&'( H�FLQFR�DR�

$%&'()��SXEOLFDGRV�HQWUH������H������ 7UH]H HVWXGRV DSUHVHQWDUDP GHOLQHDPHQWR�

SUHGRPLQDQWHPHQWH�TXDOLWDWLYR�H�VHWH� DERUGDJHP�TXDQWLWDWLYD��(QWUH�RV�TXDOLWDWLYRV��

SUHYDOHFHUDP�HVWXGRV�GR�WLSR�VXUYH\��HQWUH�RV�TXDQWLWDWLYRV��HVWXGRV�GR�WLSR�DQWHV�H�

GHSRLV��VHP�JUXSR�FRQWUROH�

)RUDP� LGHQWLILFDGRV HVWXGRV FRQGX]LGRV HP� KRVSLWDLV� XQLYHUVLWiULRV �Q �� H�

UXUDLV��Q ����$�PDLRULD�GHOHV UHDOL]DGRV�QRV�(VWDGRV�8QLGRV �Q �����H�RXWURV�QD &KLQD

�Q ����$XVWUiOLD �Q �� H�,WiOLD �Q ����9DOH�GHVWDFDU�TXH�QD�$PpULFD�GR�6XO�IRL�SXEOLFDGR

DSHQDV�R�HVWXGR GH�0RUDQGL�HW�DO�� ������� TXH� WHYH�DPSOD�DEUDQJrQFLD�JHRJUiILFD�

�(XURSD��$PpULFD�GR�6XO�H�GR�1RUWH��2FHDQLD�H�ÈIULFD��

(QWUH�RV�GHVIHFKRV�VHOHFLRQDGRV�QHVVD�UHYLVmR�VLVWHPiWLFD�H�DERUGDGRV�QRV�

HVWXGRV�SULPiULRV��GHVWDFDP�VH��WHPSR�GH�SHUPDQrQFLD�QD�87,� WHPSR�GH�YHQWLODomR�

PHFkQLFD� LQFLGrQFLD RX� SUHYDOrQFLD GH� GHOLULXP H FRPD�� QtYHO� GH� VHGDomR�

PRELOL]DomR�SUHFRFH� PRUWDOLGDGH�QD�87, H�QR�KRVSLWDO�� WHPSR�GH�SHUPDQrQFLD� QR�

KRVSLWDO�
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7DEHOD�� � &DUDFWHUtVWLFDV�GRV�HVWXGRV�LQFOXtGRV����� �FRQWLQXD�
H

$8725��$12
�3$&27(�

'(6(1+2�'2�
(678'2

$0%,(17(��
3$Ë6

2%-(7,92 '(6)(&+26

%DODV�HW�DO�������
�$%'&(�

$QWHV�H�GHSRLV�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH�
TXDOLWDWLYR�

+RVSLWDO�
XQLYHUVLWiULR��
(VWDGRV�8QLGRV

,GHQWLILFDU�IDFLOLWDGRUHV�H�EDUUHLUDV�SDUD�
D�DGRomR�GR�SDFRWH�$%&'( H�DYDOLDU�
VH�D�LPSOHPHQWDomR�GR�SDFRWH�IRL�
HILFD]��VXVWHQWiYHO�H�FRQWULEXLX�SDUD�D�
GLVVHPLQDomR�GDV�SUiWLFDV

x &RQKHFLPHQWR�SUpYLR�H�GHVDILRV�QD�LPSODQWDomR�
GR�SDFRWH

x $FHLWDomR�GRV�SDUWLFLSDQWHV
x $VSHFWRV�D�FRQVLGHUDU�QD�LPSOHPHQWDomR

%DODV�HW�DO�������
�$%&'(�

$QWHV�H�GHSRLV�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH�
TXDQWLWDWLYR�

1mR�UHSRUWDGRV $YDOLDU�D�HILFiFLD�H�VHJXUDQoD�GD�
LPSOHPHQWDomR�GR�SDFRWH�$%&'( QD�
URWLQD�GLiULD

x ���GLDV�OLYUHV�GD�YHQWLODomR�PHFkQLFD
x 3UHYDOrQFLD�H�GXUDomR�GH�GLDV�GH�GHOLULXP�H�
FRPD�QD�87,

x 1~PHUR�GH�SDFLHQWHV�PRELOL]DGRV�IRUD�GD�FDPD�
GXUDQWH�D�SHUPDQrQFLD�QD�87,

x 0RUWDOLGDGH�KRVSLWDODU�WRWDO
x 7HPSR�SDUD�D�DOWD�GD�87,�H�GR�KRVSLWDO�HP�GLDV
x 1~PHUR�GH�SDFLHQWHV�TXH�VRIUHUDP�³PXGDQoD�GH�
UHVLGrQFLD´�

x ([WXEDo}HV�QmR�SODQHMDGDV��UHLQWXEDo}HV��
SURFHGLPHQWR�GH�WUDTXHRVWRPLD

x 7HPSR�GH�UHVWULomR�ItVLFD�QD�87,��HP�GLDV
x 0XGDQoDV�QR�HVWDGR�PHQWDO

%DUQHV�'DO\�HW�DO���
����
�$%&'()�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

9iULRV�KRVSLWDLV��
87,�DGXOWD H�
SHGLiWULFD���
(VWDGRV�8QLGRV

'HVFUHYHU�D�KLVWyULD�GR�,&8�/LEHUDWLRQ�
$%&'()�%XQGOH�,PSURYHPHQW�
&ROODERUDWLYH��VXDV�HVWUDWpJLDV�GH�
LPSOHPHQWDomR�SDUD�SURPRYHU�D�
PXGDQoD�H�R�WUDEDOKR�HP�HTXLSH��EHP�
FRPR�DV�PpWULFDV�GH�GHVHPSHQKR�
XWLOL]DGDV�SDUD�PRQLWRUDU�R�SURJUHVVR

x (YROXomR
x 'LVVHPLQDomR
x ,PSOHPHQWDomR
x (VWUDWpJLDV
x &XPSULPHQWR�GRV�SURWRFRORV
x 3HUIRUPDQFH�SRU�PpWULFD

%DUQHV�'DO\��
3KLOOLSV��(O\������
�$%&'()�

&RRUWH
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDQWLWDWLYR�

+RVSLWDLV�
FRPXQLWiULRV� 87,�
SyV�FLU~UJLFD��
(VWDGRV�8QLGRV

(VWXGDU�D�DVVRFLDomR�HQWUH�D�
FRQIRUPLGDGH�GR�SDFRWH�$%&'() FRP�
IRFR�HP�DGHVmR

x 6REUHYLGD
x 7HPSR�GH�SHUPDQrQFLD�QD�87,�HP�GLDV
x 7HPSR�GH SHUPDQrQFLD�QR�KRVSLWDO�HP�GLDV
x 'LDV�OLYUHV�GH�FRPD�H�GHOLULXP HP�GLDV
x 3URSRUomR�GH�GLDV�QD�YHQWLODomR�PHFkQLFD�
x 3URSRUomR�GH�FRQIRUPLGDGH H�DGHVmR WRWDO�H�
SDUFLDO�

�
�
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%RHKP�HW�DO���
����D
�$%&'(�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

+RVSLWDLV�
XQLYHUVLWiULRV�H�
FHQWURV�GH�
HVWXGRV��(VWDGRV�
8QLGRV

(QWHQGHU�D�UHODomR�HQWUH�IDWRUHV�
RUJDQL]DFLRQDLV�H�DWLWXGHV�JHUDGDV�SDUD�
RV�GRPtQLRV� SROtWLFDV�H�SURWRFRORV��
XQLGDGH�GH�WUDEDOKR��TXDQWLGDGH�GH�
WUDEDOKR��TXDOLGDGH�GR�WUDEDOKR��
DWLYLGDGHV�GHVHQYROYLGDV�H�DPELHQWH�
ItVLFR

x (TXLSH�SURILVVLRQDO�SRU�FODVVH�GH�DWXDomR
x 3HUFHSomR�GH�IDFLOLGDGH�GH�H[HFXWDU�R�SDFRWH
x 3HUFHSomR�GH�VHJXUDQoD
x &RQILDQoD�QR�UHVXOWDGR�GR�SDFRWH
x 3HUFHSomR�GH�IRUoD�GH�HYLGrQFLD

%RHKP�HW�DO���
����E
�$%&'(�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

+RVSLWDLV�
XQLYHUVLWiULRV�H�
FHQWURV�GH�
HVWXGRV��(VWDGRV�
8QLGRV

([DPLQDU�D�UHODomR�HQWUH�DWLWXGHV�H�
DGHVmR�DR�SDFRWH�$%&'(

x (TXLSH�SURILVVLRQDO�SRU�FODVVH�GH�DWXDomR
x 3HUFHSomR�GH�IDFLOLGDGH�GH�H[HFXWDU�R�SDFRWH
x 3HUFHSomR�GH�VHJXUDQoD
x &RQILDQoD�QR�UHVXOWDGR�GR�SDFRWH
x 3HUFHSomR�GH�IRUoD�GH�HYLGrQFLD
x $GHVmR

%RHKP��
9DVLOHYVNLV��0LRQ��
����
�$%&'(�

'HVFULWLYR
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

+RVSLWDO�
XQLYHUVLWiULR��
(VWDGRV�8QLGRV

'HVFUHYHU�RV�GRPtQLRV�RUJDQL]DFLRQDLV�
TXH�FRQWULEXHP�SDUD�D�YDULDomR�QD�
LPSOHPHQWDomR�GR�SDFRWH�$%&'( H�
H[DPLQDU�D�SHUIRUPDQFH�GH�XP�PRGHOR�
WHyULFR�SDUD�LGHQWLILFDU�PXGDQoDV�QD�
LPSOHPHQWDomR�GR�SDFRWH�FRP�IRFR�QD�
UHGXomR�GD�YHQWLODomR�PHFkQLFD��
GHOLULXP�H�DXPHQWR�GD�PRELOLGDGH�
SUHFRFH

x )DWRUHV�RUJDQL]DFLRQDLV
x $PELHQWH�ItVLFR
x 4XDQWLGDGH�H�TXDOLGDGH�GR�WUDEDOKR
x &DUJD�GH�WDUHIDV
x $WLWXGHV�
x &DUDFWHUtVWLFDV�GR�SDFLHQWH

�
�
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$8725��$12
�3$&27(�

'(6(1+2�'2�
(678'2

$0%,(17(��
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%RXQGV�HW�DO���
����
�$%&'(�

$QWHV�H�GHSRLV�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDQWLWDWLYR�

+RVSLWDO�UXUDO H�
XQLYHUVLWiULR��87,�
FLU~UJLFD��
(VWDGRV�8QLGRV

4XDQWLILFDU�D�SUHYDOrQFLD�H�GXUDomR�GR�
GHOLULXP�HP�SDFLHQWHV�LQWHUQDGRV�QD�
87,�DQWHV�H�DSyV�D�LPSOHPHQWDomR�GR�
SDFRWH�$%&'(

x 3DFLHQWHV�FRP�GHOLULXP
x 'XUDomR�GR�GHOLULXP�HP�GLDV
x 3DFLHQWHV�FRP�]HUR�GLD�GH�GHOLULXP
x 3DFLHQWHV�HP�YHQWLODomR�PHFkQLFD
x 3DFLHQWHV�HP�YHQWLODomR�PHFkQLFD�FRP�GHOLULXP
x 'XUDomR�GH�GHOLULXP�HP�SDFLHQWHV�HP�YHQWLODomR�
PHFkQLFD�HP�GLDV

x 3DFLHQWHV�HP�YHQWLODomR�PHFkQLFD�FRP�]HUR�GLD�
GH�GHOLULXP

x 3DFLHQWHV�VHP�YHQWLODomR�PHFkQLFD�FRP�
GHOLULXP

x 'XUDomR�GH�GHOLULXP�HP�SDFLHQWHV�VHP�
YHQWLODomR�PHFkQLFD�HP�GLDV

x (VFRUH�5$66� GLiULR
x 7HPSR�GH�SHUPDQrQFLD�QR�KRVSLWDO�HP�GLDV
x 7HPSR�GH�SHUPDQrQFLD�QD�87,�HP�GLDV
x 7HPSR�GH�YHQWLODomR�PHFkQLFD�HP�GLDV
3DFLHQWHV�FRP�]HUR�GLD�GH�YHQWLODomR�PHFkQLFD

&DUURWKHUV�HW�DO���
����
�$%&'(�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

+RVSLWDO�
XQLYHUVLWiULR�H�
FRPXQLWiULR��
(VWDGRV�8QLGRV

,GHQWLILFDU�TXDLV�IDWRUHV�FRQWH[WXDLV�
IDFLOLWDP�H�RX�GLILFXOWDP�D�
LPSOHPHQWDomR�GR�SDFRWH�$%&'( SDUD�
RULHQWDomR�HP�HVWXGRV�IXWXURV

x 7HPSR�GH�SHUPDQrQFLD�QD�87,�HP�GLDV
x 7HPSR�GH�YHQWLODomR�PHFkQLFD�HP�GLDV

&KDL������
�$%&'()�

$QWHV�H�GHSRLV�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDQWLWDWLYR�

1mR�UHSRUWDGR��
(VWDGRV�8QLGRV

(VWXGDU�R�HIHLWR�GH�P~OWLSORV�
FRPSRQHQWHV�GR�$%&'() VREUH�D�
LQFLGrQFLD�GH�GHOLULXP��Q~PHUR�GH�GLDV�
GH�YHQWLODomR�PHFkQLFD�H�WHPSR�GH�
LQWHUQDomR�HP�87,

x 5HGXomR�GD�LQFLGrQFLD�GH�GHOLULXP
x 7HPSR�GH�YHQWLODomR�PHFkQLFD�HP�GLDV
x 7HPSR�GH�SHUPDQrQFLD�QD�87,�GXUDQWH�XP�
SHUtRGR�GH����GLDV

&ROOLQVZRUWK HW�DO���
����
�$%&'(�

'HVFULWLYR
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

9iULRV�KRVSLWDLV��
87,�DGXOWD��
(VWDGRV�8QLGRV

([DPLQDU�D�SRUFHQWDJHP�GH�HOHPHQWRV�
GR�SDFRWH�$%&'( UHJLVWUDGRV�HP�XP�
VLVWHPD�LQIRUPDWL]DGR�H�YHULILFDU�D�
FRQIRUPLGDGH�FRP�RV�SURFHGLPHQWRV�
GH�HQWUDGD�GH�GDGRV�

x ,PSOHPHQWDomR�GR�HOHPHQWR�$�QR�VLVWHPD
LQIRUPDWL]DGR

x 5HJLVWUR�GH�GDGRV�SDUD�R�HOHPHQWR�%
x 9LVXDOL]DomR�GH�GDGRV�SRU�SDFLHQWH
x (QWUDGD�GH�GDGRV�QR�VLVWHPD
x 'DGRV�QmR�GRFXPHQWDGRV�QR�VLVWHPD

�
�
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$8725��$12
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'(6(1+2�'2�
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&RVWD�HW�DO�������
�$%&'(�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

$VVRFLDomR�
UHSUHVHQWDWLYD�GH�
KRVSLWDLV��
(VWDGRV�8QLGRV

0HGLU�R�HQYROYLPHQWR�GRV�SURILVVLRQDLV�
LQWHQVLYLVWDV�QRV�WHVWHV�GH�GHVSHUWDU�
HVSRQWkQHR��QDV�WHQWDWLYDV�GH�
UHVSLUDomR�HVSRQWkQHD��QR�PDQHMR�GR�
GHOLULXP�H�QD�H[HFXomR�GH�PRELOLGDGH

x $SOLFDomR
x (QYROYLPHQWR
x 3HUFHSomR�

.UDP�HW�DO�������
�$%&'(�

$QWHV�H�GHSRLV�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDQWLWDWLYR�

+RVSLWDO�UXUDO��
QmR�UHSRUWDGR

,PSOHPHQWDU�R�SDFRWH�$%&'( HP�87,�
DGXOWR�JHUDO�FRP�VHLV�OHLWRV�HP�KRVSLWDO�
FRPXQLWiULR�UXUDO

x ,QFLGrQFLD�GH�GHOLULXP
x 7HPSR�GH�SHUPDQrQFLD�GR�SDFLHQWH�QD�87,�HP�
GLDV

x 7HPSR�GH�LQWHUQDomR�KRVSLWDODU�WRWDO�GR�SDFLHQWH�
HP�GLDV

x 7HPSR�GH�YHQWLODomR�PHFkQLFD�HP�GLDV

/RX]RQ HW�DO�������
�$%&'(�

(VWXGR�GH�FDVR
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

+RVSLWDO
XQLYHUVLWiULR��
(VWDGRV�8QLGRV

'HVFUHYHU�XP�SURJUDPD�GH�GXDV�IDVHV�
SDUD�DXPHQWDU�R�HQYROYLPHQWR�GR�
IDUPDFrXWLFR�QR�WUDWDPHQWR�GD�GRU��
DJLWDomR�H�GHOtULR

x (QYROYLPHQWR�GR�IDUPDFrXWLFR
x &RODERUDomR�LQWHUSURILVVLRQDO

0LOOHU�HW�DO�������
�$%&'(�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

1mR�UHSRUWDGR��
(VWDGRV�8QLGRV

$YDOLDU�DV�WD[DV�GH�DXWRUUHODWR GH�
LPSOHPHQWDomR�GH�FRPSRQHQWHV�
$%&'( H�VXD�DVVRFLDomR�FRP�RV�
UHVXOWDGRV�HP�FRODERUDomR�SDUD�D�
PHOKRULD�GD�TXDOLGDGH

x 3DFLHQWHV�HQJDMDGRV�HP�H[HUFtFLRV�GH�
UHVSLUDomR

x 3DFLHQWHV�TXH�UHFHEHUDP�ILVLRWHUDSLD�GH�
PRELOLGDGH

x )UHTXrQFLD�GH�FROHWD�GH�GDGRV
x $VVRFLDomR�GR�KRVSLWDO�FRP�RXWUDV�HQWLGDGHV�GH�
DSRLR�DR�FXLGDGR�FUtWLFR

0RUDQGL�HW�DO���
����
�$%&'()�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

9iULRV�KRVSLWDLV��
(XURSD��$PpULFD�
GR�6XO��$PpULFD�
GR�1RUWH��
2FHDQLD��ÈIULFD�

$YDOLDU�R�FRQKHFLPHQWR�H�XVR�GRV�
HOHPHQWRV�GR�SDFRWH�$%&'() SDUD�
LPSOHPHQWDU�DV�GLUHWUL]HV�GR�3$'�
*XLGHOLQH

x ,PSOHPHQWDomR�GR�SDFRWH�
x &RQIRUPLGDGH�
x 8WLOL]DomR�GH�HVFDODV�GH�PHGLGDV�UHODFLRQDGDV�
FRP�R�SDFRWH

x 0RQLWRUDPHQWR�GH�GHOLULXP�
x ([HFXomR�GH�PRELOLGDGH�SUHFRFH�
x $YDOLDomR�GH�IUDTXH]D�DGTXLULGD�QD�87,
x (QYROYLPHQWR�GD�IDPtOLD�

�
�
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�0XGDQoD�GH�UHVLGrQFLD�UHIHUH�VH�DR�SDFLHQWH�TXH IRL�DGPLWLGR�QR�KRVSLWDO�YLQGR�GH�FDVD� PDV DSyV�D�DOWD�QmR�UHWRUQRX�SDUD�D�PHVPD�
�5$66�� 5LFKPRQG�$JLWDWLRQ�6HGDWLRQ�6FDOH�
�(PERUD�R�HVWXGR�GH�%DUQHV�'DO\�HW�DO���������WHQKD�DERUGDGR�87,�DGXOWD�H�SHGLiWULFD��HOH�IRL�LQFOXtGR�SRU�DSUHVHQWDU�LQIRUPDo}HV�UHOHYDQWHV�SDUD�D�SHVTXLVD�
TXDOLWDWLYD�
)RQWH��(ODERUDomR�SUySULD�

$8725��$12
�3$&27(�

'(6(1+2�'2�
(678'2

$0%,(17(��
3$Ë6

2%-(7,92 '(6)(&+26

3LQWR��%LDQFRILRUH��
����
�$%&'(�

([SORUDWyULR�GR�WLSR
6XUYH\�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

+RVSLWDO�
XQLYHUVLWiULR��
,WiOLD

$YDOLDU�R�FRQKHFLPHQWR��SUiWLFD�H�
SHUFHSomR�GD�HQIHUPDJHP�VREUH�R
SDFRWH�$%&'(

x &LrQFLD�VREUH�R�SDFRWH�
x &RQFRUGkQFLD�GD�FDSDFLGDGH�GR�SDFRWH�HP�
PHOKRUDU�RV�UHVXOWDGRV�GRV�SDFLHQWHV�

x &RPSUHHQVmR�GRV�WHVWHV�SDUD�RV�HOHPHQWRV�$�H�
%

x 5HOHYkQFLD�GH�HVFDODV�SDUD�DYDOLDU�GHOLULXP
x ([HFXomR�GH�PRELOLGDGH
x ([HFXomR�GH�URQGDV�PXOWLGLVFLSOLQDUHV�
x $SOLFDELOLGDGH�GR�SDFRWH

5HQ�HW�DO�������
�$%&'(�

$QWHV�H�GHSRLV�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDQWLWDWLYR�

1mR�UHSRUWDGR��
&KLQD

,QYHVWLJDU�RV�HIHLWRV�GR�SDFRWH�$%&'(
QD�KHPRGLQkPLFD�HP�SDFLHQWHV�VRE�
YHQWLODomR�PHFkQLFD

x 'XUDomR�GD�YHQWLODomR�PHFkQLFD�HP�GLDV
x 7HPSR�GH�SHUPDQrQFLD�QD�87,�HP�GLDV
x 7D[D�GH�VREUHYLYrQFLD�HP����GLDV

6RVQRZVNL�HW�DO���
����
�$%&'(�

(VWXGR�SLORWR�SDUD�
HQVDLR�FOtQLFR�
UDQGRPL]DGR�
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDQWLWDWLYR�

1mR�UHSRUWDGR��
87,�DGXOWD��
$XVWUiOLD

$YDOLDU�D�YLDELOLGDGH�GD�UHDOL]DomR�GH�
XP�HVWXGR�FRQWURODGR�UDQGRPL]DGR�HP�
JUDQGH�HVFDOD�FRPSDUDQGR�R�SDFRWH�
$%&'( DR�WUDWDPHQWR�SDGUmR�HP�87,
SRU�PHLR�GH�XP�HVWXGR�SLORWR

x (VWDGR�IXQFLRQDO�RUJkQLFR�H�FRJQLWLYR�
x (VWDGR�IXQFLRQDO�ItVLFR�H�SRWHQFLDLV�OLPLWDo}HV�
ItVLFDV

x 4XDOLGDGH�GH�YLGD�DQWHV�H�DSyV�D�KRVSLWDOL]DomR�
x 9LDELOLGDGH�GD�UHDOL]DomR�GR�HQVDLR�FOtQLFR�
UDQGRPL]DGR�

:HEHU�HW�DO�������
�$%&'()�

'HVFULWLYR
�GHOLQHDPHQWR�
SUHGRPLQDQWHPHQWH
TXDOLWDWLYR�

+RVSLWDO�
XQLYHUVLWiULR��
(VWDGRV�8QLGRV

'HVFUHYHU�RV�SRQWRV�UHOHYDQWHV�GD�
LPSOHPHQWDomR�GR�SDFRWH�$%&'()
FRP�IRFR�HP�PRELOLGDGH

x 3UHFLVmR�QD�DYDOLDomR�GH�GRU��DJLWDomR�H�GHOLULXP
x $GHVmR�jV�GLUHWUL]HV��SURWRFRORV�H�LQVWUXPHQWRV�
GH�SUiWLFD�FOtQLFD�

�
�



��

��� 6REUH�DV�HVWUDWpJLDV�GH�LPSOHPHQWDomR DRV�SDFRWHV�GH�FXLGDGRV�$%&'( H�

$%&'()

2V�SURFHVVRV�GH�LPSOHPHQWDomR�VmR�GHVDILDGRUHV�GHYLGR�jV�YiULDV�LQIOXrQFLDV�

HQYROYLGDV� QD� H[HFXomR�� $OpP�GLVVR�� H[LVWHP�GLYHUVDV� HVWUDWpJLDV� TXH� SRGHP� VHU�

DSOLFDGDV� GH� IRUPD� LQGLYLGXDO� RX� HP� FRQMXQWR�� FRP� DERUGDJHQV� VLPSOHV� RX� PDLV�

FRPSOH[DV��RX�DLQGD��FRP�Do}HV�IRFDLV�RX�P~OWLSODV �/,$1*�HW�DO���������

7UH]H�HVWXGRV�VHOHFLRQDGRV�DERUGDUDP�DV�HVWUDWpJLDV�GH�LPSOHPHQWDomR��QRYH�

WUDWDUDP� GR� SDFRWH� $%&'( �%$/$6� HW� DO��� ����� ����� %281'6 HW� DO��� ������

&$5527+(56� HW� DO��� ������ &2//,16:257+� HW� DO��� ������ .5$0� HW� DO��� ������

/28=21�HW�DO���������5(1�HW�DO���������62612:6.<�HW�DO�������� H�TXDWUR�GR�SDFRWH�

$%&'() �%$51(6�'$/<�HW�DO���������%$51(6�'$/<��3+,//,36��(/<��������&+$,��

������:(%(5�HW DO��������

$V�SULQFLSDLV�HVWUDWpJLDV�LGHQWLILFDGDV�QRV�HVWXGRV HVWmR�GHVFULWDV�QD�7DEHOD����

FODVVLILFDGDV�HP�FRQIRUPLGDGH�FRP�D WD[RQRPLD�GH�LQWHUYHQo}HV�(32&� $�FDWHJRULD�

JHUDO�)��)LQDQFHLUR��QmR�DSDUHFH QD�7DEHOD�� SRU�QmR�WHU�VLGR�LGHQWLILFDGD QHQKXPD�

LQWHUYHQomR�FRP�HVVD�DERUGDJHP� )RUDP�LGHQWLILFDGDV ���LQWHUYHQo}HV� GDV�TXDLV ���

HVWDYDP� UHODFLRQDGDV� FRP� DV� HVWUDWpJLDV GH� LPSOHPHQWDomR�� (QWUH� RV� WLSRV� GH�

LQWHUYHQomR� D�GLVWULEXLomR�GH�PDWHULDLV�HGXFDWLYRV�IRL�D�TXH�PDLV�VH�GHVWDFRX��Q �����

VHJXLGD�SHODV�UHXQL}HV�HGXFDWLYDV��Q �����2�HVWXGR�TXH�H[SORURX�PDLRU Q~PHUR�GH�

HVWUDWpJLDV�IRL�UHDOL]DGR�SRU�%DODV�HW�DO���������

%DODV�HW�DO�� �������XWLOL]DUDP�VH�GH�HVWUDWpJLDV�GH�FRPXQLFDomR�� LQFOXVmR�GR�

SDFRWH�QD�SROtWLFD�GD�RUJDQL]DomR��WUHLQDPHQWR�YLD�SODWDIRUPD�YLUWXDO��FRQVXOWRULD�SDUD�

R� HOHPHQWR� GH� GHOLULXP�� WUHLQDPHQWRV� FRP� FDUJD� KRUiULD� GH� RLWR� KRUDV�� DYDOLDomR�

RUJDQL]DFLRQDO�� HQFRQWURV� H� PDWHULDLV� HGXFDFLRQDLV�� JUXSR IRFDO� H� HGXFDomR�

LQWHUSURILVVLRQDO�

%DODV� HW� DO�� ������� UHDOL]DUDP D� LPSOHPHQWDomR� SRU�PHLR� GH�GLVWULEXLomR�GH�

PDWHULDO� HGXFDFLRQDO�� HQFRQWURV� HGXFDFLRQDLV�� FRQVHQVR� FRP� OLGHUDQoD� ORFDO��

GLYXOJDomR�� RSLQLmR� GRV� OtGHUHV�� HVWUDWpJLDV� PHGLDGDV� SHOR� SDFLHQWH�� DXGLWRULDV��

VLVWHPD�GH�OHPEUHWHV�� WUDWDPHQWR�GDV�EDUUHLUDV��HVWUDWpJLDV�RULHQWDGDV�DR�SURYHGRU�

GR�VHUYLoR�H�DGDSWDo}HV�HVWUXWXUDLV�
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7DEHOD�� ± ,GHQWLILFDomR�H�GHVFULomR�GDV�HVWUDWpJLDV�GH�LPSOHPHQWDomR�FRQIRUPH�WD[RQRPLD�GH�LQWHUYHQo}HV�(32&�
�

,17(59(1d­2
%DODV�
HW�DO���
����

%DODV�
HW�DO���
����

%DUQHV�
'DO\�HW�
DO���
����

%DUQHV�
'DO\��

3KLOOLSV��
(O\��
����

%RXQGV�
HW�DO���
����

&DUURWKHUV�
HW�DO�������

&KDL��
����

&ROOLQVZRUWK�
HW�DO�������

.UDP�
HW�DO���
����

/RX]RQ�
HW�DO���
����

5HQ�
HW�DO���
����

6RVQRZVN\�
HW�DO�������

:HEHU�
HW�DO���
����

727$/

(
,

'LVWULEXLomR�GH�
PDWHULDLV�
HGXFDFLRQDLV

� � � � � � � � � � � � � ��

5HXQL}HV�
HGXFDWLYDV

� � � � � � � � � � � � � ��

3URFHVVRV�GH�
FRQVHQVR�ORFDO � � � � � � � � � � � � � �

9LVLWDV�GH�
GLYXOJDomR

� � � � � � � � � � � � � �

2SLQLmR�GR�OtGHU�
ORFDO � � � � � � � � � � � � � �

,QWHUYHQomR�
PHGLDGD�SHOR�
SDFLHQWH

� � � � � � � � � � � � � �

$XGLWRULD�H�
DOLQKDPHQWRV�FRP�
SDUWLFLSDQWHV

� � � � � � � � � � � � � �

/HPEUHWHV � � � � � � � � � � � � �

,QWHUYHQo}HV�
FXVWRPL]DGDV � � � � � � � � � � � � � �

2

,QWHUYHQo}HV�
RULHQWDGDV�SDUD�R�
SUHVWDGRU�

� � � � � � � � � � � � � �

,QWHUYHQo}HV�
RULHQWDGDV�SDUD�R�
SDFLHQWH

� � � � � � � � � � � � � �

,QWHUYHQo}HV�
HVWUXWXUDLV � � � � � � � � � � � � � �

*

5HYLVmR�SRU�
HVSHFLDOLVWDV � � � � � � � � � � � � � �

727$/� �� �� � � � � �� � � � � � � ��
�&DWHJRULDV�GH�LQWHUYHQo}HV (32& � (,��HVWUDWpJLDV�GH�LPSOHPHQWDomR��2��RUJDQL]DFLRQDO��*��JRYHUQDQoD�
)RQWH��(ODERUDomR�SUySULD��
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%DUQHV�'DO\� HW� DO�� ������� H[HFXWDUDP� GLVWULEXLomR� GH� PDWHULDO� HGXFDFLRQDO�

GXUDQWH�RV� WUHLQDPHQWRV��+RXYH�FRQVHQVR� LQVWLWXFLRQDO�SDUD�FRQVROLGDU�DV�SUiWLFDV��

IRUDP�RUJDQL]DGDV�UHXQL}HV�GH�DOLQKDPHQWR�HQWUH�DV�DXGLWRULDV��FRQVWLWXLX�VH�Q~FOHR�

GH� LPSOHPHQWDomR� FRP� RV� UHTXLVLWRV� JHUDGRV� SHORV� SDUWLFLSDQWHV�� H� DYDOLDomR� SRU�

HVSHFLDOLVWDV�

%DUQHV�'DO\�� 3KLOOLSV�� (O\� ������� DSOLFDUDP� SURJUDPD� GH� WUHLQDPHQWR� HP�

HGXFDomR� FOtQLFD� FRP� IRFR�QR�PRGHOR� WHyULFR� ,37�0RGHO�&RQFHSWXDO GHVHQYROYLGR�

SDUD�RULHQWDU�DV�Do}HV�GH�LQWHUYHQomR�LQWHUSURILVVLRQDO�

%RXQGV�HW�DO���������HPSUHJDUDP�WUHLQDPHQWR�SDUD�DYDOLDU�GHOLULXP��VHVV}HV�

HGXFDFLRQDLV��IROKHWRV��PyGXORV�GH�HVWXGR�DXWRGLULJLGR�H�HVWXGR�GH�FDVRV�

&DUURWKHUV�HW�DO���������SURPRYHUDP�D�UHYLVmR�GD�GRFXPHQWDomR�GD�LQVWLWXLomR��

YLVLWDV� jV� iUHDV� HQYROYLGDV� SDUD� UHDOL]DomR� GH� HQWUHYLVWDV�� FRQWDWR� UHJXODU� FRP� D�

OLGHUDQoD�� IDFLOLWDGRUHV�� UHXQL}HV� GH� HTXLSH�� UHYLVmR� GD� OLWHUDWXUD� H� FRQVXOWD� GH�

HVSHFLDOLVWDV��

&KDL��������GHVFUHYHX�D�FRQVROLGDomR�GD�SROtWLFD�GH�LPSOHPHQWDomR�GR�SDFRWH�

QD� LQVWLWXLomR�� WUHLQDPHQWR� QR� HOHPHQWR� GH� GHOLULXP�� UHFXUVR� DXGLRYLVXDO� SyV�

WUHLQDPHQWR�SDUD�UHIRUoi�OR��YtGHRV�FXUWRV�SDUD�H[SOLFDU�R�SDSHO�GD�HQIHUPDJHP�QR�

SURFHVVR� GH� LPSOHPHQWDomR�� HVWXGRV�GH� FDVRV� VHPDQDLV�� IROKHWRV� HGXFDFLRQDLV� H�

VLVWHPD�GH�OHPEUHWHV�SRU�PHQVDJHP�HOHWU{QLFD VHPDQDO��

&ROOLQVZRUWK� HW� DO�� ������� GLVWULEXtUDP� PDWHULDLV� HGXFDFLRQDLV� QD� IRUPD� GH�

S{VWHUHV� H� FDUW}HV�� UHXQL}HV� HGXFDWLYDV� H� WUHLQDPHQWR� HVSHFtILFR� SDUD� UHJLVWUR� GH�

GDGRV�GRV�HOHPHQWRV�GR�SDFRWH�QR�VLVWHPD�LQIRUPDWL]DGR�

.UDP� HW� DO�� ������� DGRWDUDP� HVWUDWpJLDV� FRP� R� DSRLR� GH� DYDOLDo}HV�

RUJDQL]DFLRQDLV��VXSRUWH�j�HTXLSH�SRU�PHLR�GH�OLGHUDQoDV�EHP�HVWDEHOHFLGDV��PDWHULDO�

HGXFDFLRQDO�� WUHLQDPHQWR� SDUD� D� SROtWLFD� GR� SDFRWH�� HQFRQWURV� LQGLYLGXDLV� SDUD�

HVFODUHFHU� G~YLGDV�� SURJUDPD� GH� WUHLQDPHQWR� HVSHFtILFR� SDUD� D� HQIHUPDJHP� H�

PyGXORV�HOHWU{QLFRV�HP�HVWDo}HV�SUy[LPDV�GDV�iUHDV�GH�WUDEDOKR�

/RX]RQ� HW� DO�� ������� UHODWDUDP� UHXQL}HV� HGXFDWLYDV� PXOWLGLVFLSOLQDUHV�

HQYROYHQGR�IDUPDFrXWLFRV��SURFHVVRV�GH�FRQVHQVR�ORFDO�SDUD�PHOKRU�GHILQLU�R�HVFRSR�

GR�IDUPDFrXWLFR�QD�DWXDomR�HP�87,�H�R�GHVHQYROYLPHQWR�GH�SURJUDPD�FRP�IRFR�QR�

SURWRFROR�GH�GRU��DJLWDomR�H�GHOLULXP�

5HQ HW�DO�� �������SURPRYHUDP�WUHLQDPHQWR�GD�HTXLSH�SDUD�DOFDQoDU�D�PDLRU�

FRRSHUDomR�GH�WRGRV�RV�SURILVVLRQDLV�HQYROYLGRV�
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6RVQRZVN\� HW� DO�� ������� SURPRYHUDP� HQFRQWURV� HGXFDWLYRV�� DOpP� GH�

VLPXODo}HV�SDUD�DV�LQWHUYHQo}HV�DYDOLDGDV�QR�(&5�

:HEHU�HW� DO�� �������GHVFUHYHUDP� UHXQL}HV�HGXFDWLYDV�FRP� WUHLQDPHQWRV�HP�

GLUHWUL]HV� SUHYLDPHQWH� FRQVROLGDGDV�� GLVWULEXLomR� GH� PDWHULDO� HGXFDWLYR�� FRQVHQVR�

ORFDO�SDUD�PHOKRUDU�D�SUHFLVmR�QD�DYDOLDomR�GDV�HVFDODV�GH�GRU��DJLWDomR�H�GHOLULXP��

SODWDIRUPD�RQOLQH�SDUD�HGXFDomR�FRQWLQXDGD��GHPRQVWUDo}HV�SUiWLFDV�H�PHQVDJHQV�

HOHWU{QLFDV�FRPR�OHPEUHWHV�SDUD�PHOKRUDU�D�SUiWLFD��

$� LGHQWLILFDomR� SUpYLD� GH� GpILFHV� GH� FRQKHFLPHQWR� DSUHVHQWRX�VH� FRPR�

HOHPHQWR�FKDYH�SDUD�R�VXFHVVR�GDV�LQWHUYHQo}HV��WDO�TXDO�D�UHYLVmR�GRV�GRFXPHQWRV�

FOtQLFRV� SUp�H[LVWHQWHV� H� R� HQFRUDMDPHQWR� GD� FRPXQLFDomR� HQWUH� D� HQIHUPDJHP� H�

RXWURV�FRPSRQHQWHV�GD�HTXLSH��%$/$6�HW�DO����������2�SODQHMDPHQWR�QR�SURFHVVR�GH�

LPSOHPHQWDomR� H� D� DGHTXDomR� GDV� GLUHWUL]HV� LQVWLWXFLRQDLV� JDUDQWLUDP� D�

VXVWHQWDELOLGDGH�GR�SDFRWH�HP�ORQJR�SUD]R��&$5527+(56�HW�DO���������

��� %DUUHLUDV�� IDFLOLWDGRUHV H�PXGDQoDV QD�SHUFHSomR H�DWLWXGH�GRV�DWRUHV�QR�

SURFHVVR�GH�LPSOHPHQWDomR

2Q]H�HVWXGRV�VHOHFLRQDGRV�DERUGDUDP�EDUUHLUDV�H�IDFLOLWDGRUHV�GR�SURFHVVR�GH�

LPSOHPHQWDomR��QRYH WUDWDUDP�GR SDFRWH $%&'( �%$/$6�HW�DO�������� %2(+0�HW�DO���

����D�� ����E�� %2(+0�� 9$6,/(96.,6��0,21�� ����� &$5527+(56� HW� DO��� �����

&267$�HW�DO���������.5$0 HW�DO���������/28=21�HW�DO���������3,172��%,$1&2),25(��

����� H�GRLV�GR�SDFRWH�$%&'()��%$51(6�'$/<�HW�DO���������:(%(5�HW�DO���������

$V�EDUUHLUDV�H�IDFLOLWDGRUHV�LGHQWLILFDGRV�QRV�HVWXGRV�HVWmR�VLVWHPDWL]DGRV�QD�

7DEHOD���
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7DEHOD���± %DUUHLUDV�H�IDFLOLWDGRUHV�QR�SURFHVVR�GH�LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�
$%&'() PHQFLRQDGRV�QRV�HVWXGRV������

%$55(,5$6 )$&,/,7$'25(6

'HVDILRV�FRP�FRPXQLFDomR��Q �� (QYROYLPHQWR�GRV�OtGHUHV��Q ��

)DOWD�GH�SODQHMDPHQWR��Q �� 7UHLQDPHQWR��Q ��

([FHVVR�GH�GRFXPHQWDomR��Q �� 0XOWLGLVFLSOLQDULGDGH��Q ��

5HFHLR�GH�ULVFRV�DR�SDFLHQWH��Q �� &DSDFLWDo}HV�RULHQWDGDV�j�SUiWLFD��Q ��

)DOWD�GH�IRUPDOL]DomR�GR�SDFRWH��Q �� 5HDOL]DU�SODQHMDPHQWR��Q ��

)DOWD�GH�SURILVVLRQDLV�QR�TXDGUR��Q �� &RQVROLGDomR�GH�SURWRFROR��Q ��

$OWD�FDUJD�GH�WUDEDOKR��Q �� )RUWDOHFHU�FXOWXUD�RUJDQL]DFLRQDO��Q ��

3UREOHPD�PHWRGROyJLFR��Q �� $YDOLDomR�GH�GHVHPSHQKR��Q ��

$OWD�URWDWLYLGDGH�GD�HTXLSH��Q �� (GXFDomR�FRQWLQXDGD��Q ��

5HVLVWrQFLD�DR�SURFHVVR��Q �� ,QWHUGLVFLSOLQDULGDGH��Q ��

)DOWD�GH�PRWLYDomR��Q �� )RUWDOHFHU�FRPXQLFDomR��Q ��

&KHFDJHP�GH�UHJLVWURV��Q ��

$XGLWRULD��Q ��

(QYROYLPHQWR�GD�IDPtOLD��Q ��

(TXLSH�GHGLFDGD��Q ��

)RQWH��(ODERUDomR�SUySULD�

1R� HVWXGR� GH�%DODV� HW� DO�� �������� ���� SURILVVLRQDLV� UHFHEHUDP� WUHLQDPHQWR��

LQFOXLQGR�HQIHUPHLURV��DVVLVWHQWHV�PpGLFRV�� WHUDSHXWDV�UHVSLUDWyULRV�� IDUPDFrXWLFRV��

PpGLFRV� H� ILVLRWHUDSHXWDV�� $� SHVTXLVD� IRL� FRQGX]LGD� HP� KRVSLWDO� XQLYHUVLWiULR� GRV�

(VWDGRV�8QLGRV FRP�����SDFLHQWHV�DYDOLDGRV��GHOLQHDPHQWR�SURVSHFWLYR�H�HVWXGR�GH�

PpWRGRV� PLVWRV�� 2V� SDUWLFLSDQWHV� DSRQWDUDP� TXH� R� SDFRWH� $%&'( LQIOXHQFLRX�

SRVLWLYDPHQWH� RV� UHVXOWDGRV� GRV� SDFLHQWHV� ������� IRL� DSOLFiYHO� j� SUiWLFD� ������ H�

EDVHDGR� HP� HYLGrQFLDV� ������� $� SHUFHSomR� GRV� DWRUHV� HQYROYLGRV� VREUH� D�

LPSRUWkQFLD�GR�SDFRWH�$%&'( PXGRX�VXEVWDQFLDOPHQWH�DSyV�D� LPSOHPHQWDomR��2�

SHUFHQWXDO� GH� HQWUHYLVWDGRV� TXH� FRQFRUGDUDP� RX� FRQFRUGDUDP� IRUWHPHQWH� FRP� D�

DILUPDomR�GH�TXH�³R�SDFRWH�$%&'( PHOKRUD�RV�UHVXOWDGRV�GRV�SDFLHQWHV´�VXELX�GH�

�����DSyV�TXDWUR�PHVHV�GD�LPSOHPHQWDomR��SDUD�����DRV�RLWR�PHVHV��

2�HVWXGR�GH�%DUQHV�'DO\�HW�DO���������FRQVWDWRX�TXH�R�UHJLVWUR�H[FHVVLYR�GH�

LQIRUPDo}HV�QR� VLVWHPD� LQIRUPDWL]DGR� UHSUHVHQWD� EDUUHLUD� LPSRUWDQWH�� SRLV�PHVPR�

WHQGR�D�IDFLOLGDGH�GH�VHU�FRPSXWDFLRQDO��D�FDUJD�GH�FROHWD�GH�GDGRV�SRGH�SUHMXGLFDU�
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R�HQYROYLPHQWR�GR�SURILVVLRQDO�FRP�R�SURJUDPD�H�GLPLQXLU�D�HQWUDGD�GH�UHJLVWURV��$�

WURFD� GH� H[SHULrQFLDV� H� D� DYDOLomR� GH� GHVHPSHQKR� GH� IRUPD� LQGLYLGXDO� IRUDP�

UHSRUWDGRV� FRPR� IDFLOLWDGRUHV� HILFD]HV� QD� LPSOHPHQWDomR� GDV� HVWUDWpJLDV�� 2V�

SURILVVLRQDLV� HQYROYLGRV� GHVWDFDUDP� D� QHFHVVLGDGH� GH� DERUGDJHP� SUiWLFD� QR�

SURFHVVR� H� SROtWLFDV� H� SURWRFRORV� FRP� IRFR� QRV� HOHPHQWRV� LQGLYLGXDLV� GR� SDFRWH�

$%&'()�

%RHKP�HW�DO�������D��DSRQWDUDP�D�IDOWD�GH�FRQKHFLPHQWR�VREUH�R�SDFRWH�FRPR�

XP�IRUWH�REVWiFXOR�SDUD�R�SURFHVVR��SRUTXH�GLILFXOWD�R�HQWHQGLPHQWR�GRV�SURWRFRORV�H�

DXPHQWD�D�GLILFXOGDGH�GH�FRPXQLFDomR��&RQWXGR��R�JUXSR�GH� WUDEDOKR�FRP�HTXLSH�

PXOWLSURILVVLRQDO� UHSUHVHQWD� HOHPHQWR FKDYH� TXH� SRGH� OHYDU� DR� VXFHVVR�� 8P IDWRU�

LPSRUWDQWH�TXH�SRGH�LQIOXHQFLDU�R�SURFHVVR�p�D GLVSRVLomR�HP�FRODERUDU��REVHUYDGD�

HQWUH�RV�SDUHV��VHQGR� IXQGDPHQWDO�QD� LPSOHPHQWDomR��HQTXDQWR�R�PHOKRU�QtYHO�GH�

DXWRQRPLD� �FRPR� DWLWXGH�� HVWi� UHODFLRQDGR� FRP� D� VHQVDomR� GH� VHJXUDQoD�� $OpP�

GLVVR��D�H[HFXomR�GR�SDFRWH�IRL�SHUFHELGD�FRP�PHQRV�GLILFXOGDGH�TXDQGR�DV�DWLWXGHV�

UHODFLRQDGDV�DRV�GRPtQLRV�GH�VHJXUDQoD��FRQILDELOLGDGH�H�IRUoD�GH�HYLGrQFLD�HVWDYDP�

SUHVHQWHV�QD�LPSOHPHQWDomR�

%RHKP�HW�DO�������E��FRQVWDWDUDP�D�GLPLQXLomR�GD�DGHVmR�DR�SDFRWH�$%&'(

TXDQGR�KRXYH�DXPHQWR�QD�FDUJD�GH�WUDEDOKR��$�GLILFXOGDGH�HP�H[HFXWDU�R�SDFRWH��D�

VHJXUDQoD�SHUFHELGD��D�FRQILDQoD�H�D�IRUoD�GD�HYLGrQFLD�QmR�HVWDYDP�DVVRFLDGRV�j�

DGHVmR�� 7DPEpP� IRL� GHPRQVWUDGR� TXH�� TXDQWR� PDLRU� D� GLILFXOGDGH� SHUFHELGD� QD�

LPSOHPHQWDomR��PHQRU�D�DGHVmR�DR�HOHPHQWR�GH�PRELOLGDGH�SUHFRFH�

%RHKP�� 9DVLOHYVNLV��0LRQ� ������� LGHQWLILFDUDP� TXH� TXDGURV� LQVXILFLHQWHV� GH�

SURILVVLRQDLV�SRGHP�UHSUHVHQWDU�JUDQGH�GHVDILR�SDUD�R�SURFHVVR��PDV�D�FULDomR�GH�

JUXSRV�GH�HVWXGRV�H�D�H[LVWrQFLD�GH�SURILVVLRQDLV�IRFDGRV�QD�LPSOHPHQWDomR�SRGHP�

GLPLQXLU�D�DWLWXGH�GH�PHGR�H�LQVSLUDU�FRPSRUWDPHQWR�IDYRUiYHO�GD�HTXLSH��'HVWDFRX�

VH�R�REVWiFXOR�FRP�R�PRGR�GH�FRRUGHQDomR�H�FRP�D�LPSOHPHQWDomR�GR�HOHPHQWR�GH�

PRELOLGDGH�SUHFRFH�

&DUURWKHUV�HW�DO���������FRQGX]LUDP�R�HVWXGR�HP�GRLV�KRVSLWDLV�XQLYHUVLWiULRV�H�

HP� GRLV� KRVSLWDLV� FRPXQLWiULRV� QRV� (VWDGRV� 8QLGRV�� FRP� LQTXpULWR� SURVSHFWLYR� H�

SHUtRGR� GH� FROHWD� GH� GDGRV� GH� ��� PHVHV�� $� SHVTXLVD� FRQVWDWRX� TXH�� TXDQGR�

FRQVLGHUDGRV��RV�IDWRUHV�UHODFLRQDGRV�jV�FDUDFWHUtVWLFDV�HVWUXWXUDLV�GD�87,��j�FXOWXUD�

GH� VHJXUDQoD� QD� RUJDQL]DomR�� j� FXOWXUD� GH� PHOKRULD� GD� TXDOLGDGH� QD� 87,�� DR�

SODQHMDPHQWR� GR� SURFHVVR� GH� LPSOHPHQWDomR�� WUHLQDPHQWR�� VXSRUWH� H� DJLOLGDGH� QR�

SURFHVVR� GH� UHJLVWUR� GRFXPHQWDO� LQIOXHQFLDP� GH� IRUPD� D� IDFLOLWDU� R� VXFHVVR� GD�
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LPSOHPHQWDomR�GR�SDFRWH��-i�D�URWDWLYLGDGH�H[FHVVLYD��WDQWR�QD�OLGHUDQoD�GR�SURMHWR�

TXDQWR� QD� HTXLSH� GH� FXLGDGRV� GD� 87,��� D� EDL[D� PRWLYDomR� GD� HTXLSH�� D� IDOWD� GH�

DEHUWXUD�HQWUH�RV�SURILVVLRQDLV��R�GpILFH�GH�FRQKHFLPHQWR�H�R�UHJLVWUR�H[FHVVLYR�GH�

GDGRV�H� LQIRUPDo}HV�SRGHP�GLILFXOWDU�D� LPSOHPHQWDomR��2V�DXWRUHV�DILUPDP�DLQGD�

TXH�R�VXFHVVR�GD�LPSOHPHQWDomR�QmR�HVWi�YLQFXODGR�QHFHVVDULDPHQWH�FRP�D�RUGHP�

GD� LPSOHPHQWDomR� GRV� HOHPHQWRV� GR� SDFRWH�� PDV� VLP� FRP� R� SODQHMDPHQWR� H� D�

VHJXUDQoD�GR�SDFLHQWH�

&RVWD�HW�DO���������LQGLFDUDP�D�DOWD�FDUJD�GH�GRFXPHQWDomR�QD�LPSOHPHQWDomR�

FRPR�REVWiFXOR��PDV�DSRQWDUDP�PHQRU�GLILFXOGDGH�TXDQGR�VH�WHP�SUHVHQWH�SHVVRDV�

TXH� IDFLOLWDP� R� SURFHVVR� H� RV� VDEHUHV� DEUDQJLGRV�� 2� HQYROYLPHQWR� H� R� JUDX� GH�

FRQKHFLPHQWR�IRUDP�SHUFHELGRV�FRPR�HOHPHQWRV�TXH�FRORFDP�D�HTXLSH�QR�PHVPR�

QtYHO�H�LQVSLUDP�R�FRPSRUWDPHQWR�GRV�SDUWLFLSDQWHV�D�IDYRU�GD�LQWHUYHQomR��2�HVWXGR�

LQGLFRX�PDLRU�FRPSURPHWLPHQWR�GD�HQIHUPDJHP�H�GD�HTXLSH�PpGLFD�QRV� WHVWHV�GH�

GHVSHUWDU�H�GR�DVVLVWHQWH�GH�HQIHUPDJHP�HP�GHOLULXP��-i�SDUD�D�PRELOLGDGH�SUHFRFH�

KRXYH�PDLRU�HQYROYLPHQWR�GD�HQIHUPDJHP��PpGLFR�H�GRV�DX[LOLDUHV�GH�HQIHUPDJHP��

VHQGR� HVWHV� SURILVVLRQDLV� DVVRFLDGRV� FRP� D� PDLRU� SRVVLELOLGDGH� HP� IDYRUHFHU� D�

LPSOHPHQWDomR�GR�SDFRWH�QD�URWLQD�

.UDP�HW�DO���������FRQGX]LUDP�R�HVWXGR�HP�KRVSLWDO�UXUDO��FRP�GHOLQHDPHQWR�

UHWURVSHFWLYR�� $� SDUWLU� GH� XP� SURFHVVR� GH� IXVmR� GH� WUrV� KRVSLWDLV�� LQLFLRX�VH� D�

LPSOHPHQWDomR� GR� SDFRWH� QR� WHUFHLUR� KRVSLWDO� UXUDO� FRP� VHLV� OHLWRV� GH� 87,� DGXOWD�

UHFpP�LQDXJXUDGRV�� 2V� RXWURV� GRLV� KRVSLWDLV� Mi� KDYLDP� LPSOHPHQWDGR� R� SDFRWH�

$%&'( QD�URWLQD��SRLV�HVVD�PHWD�HVWDYD�SUHYLVWD�QD�SROtWLFD�GR�VLVWHPD�GH�JHVWmR�

KRVSLWDODU� TXH� OLGHURX� D� IXVmR�� 2V� DXWRUHV� UHSRUWDUDP� TXH� R� VXFHVVR� GD�

LPSOHPHQWDomR� H[LJH� FRPR� IDWRU� LPSRUWDQWH� D� PXOWLGLVFLSOLQDULGDGH� FRRUGHQDGD��

LQFOXLQGR� HQIHUPHLURV�� PpGLFRV�� ILVLRWHUDSHXWDV� UHVSLUDWyULRV� H� HVSHFLDOLVWDV� HP�

UHDELOLWDomR��7DPEpP�VH� ID]�QHFHVViULR� OLGHUDQoD� IRUWH�� WUHLQDPHQWRV�HGXFDFLRQDLV�

DEUDQJHQWHV�H�WUDQVSDUrQFLD�QR�SURFHVVR�GH�LPSOHPHQWDomR�SDUD�IDFLOLWDU�D�DGHVmR�

GD� HTXLSH�� 2� WHPSR�� GH� IRUPD� JHUDO�� UHSUHVHQWRX� GHVDILR� SDUD� D� H[HFXomR� GR�

SURJUDPD� H� SDUD� D� DWXDOL]DomR� GR� VLVWHPD� HOHWU{QLFR� GH� UHJLVWURV� GH� LQIRUPDo}HV�

PpGLFDV�GXUDQWH�D�LPSOHPHQWDomR��2V�DXWRUHV�UHLWHUDUDP�FRPR�IDFLOLWDGRUHV�GR�r[LWR�

D�GLYHUVLGDGH�GH�FRPSHWrQFLDV�GD�HTXLSH�H�D�FDSDFLGDGH�GD�LQLFLDWLYD�HP�WUHLQDU�D�

HTXLSH�GH�HQIHUPDJHP�

/RX]RQ� HW� DO�� ������� UHODWRX� TXH� D� IDOWD� GH� FRQKHFLPHQWR� QRV� DVSHFWRV� GH�

VHGDomR� SRU� SDUWH� GRV� IDUPDFrXWLFRV�� D� GLILFXOGDGH� QD� PXGDQoD� GD� FXOWXUD�
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RUJDQL]DFLRQDO� QD� DGPLQLVWUDomR� FRQWtQXD�GH� VHGDWLYRV� H DQDOJpVLFRV�� D� KHVLWDomR�

LQLFLDO� GD� HTXLSH� PpGLFD� HP� UHODomR� j� LQWURGXomR� GRV� IDUPDFrXWLFRV� QD� HTXLSH�

LQWHQVLYLVWD��D�QHFHVVLGDGH�GH�GLVSRU�GHVVH�SURILVVLRQDO�H[FOXVLYDPHQWH�SDUD�D�87,�H�

R� DXPHQWR� GD� FDUJD� GH� WUDEDOKR� SRGHP� UHSUHVHQWDU� GHVDILRV� QR� SURFHVVR�� (P�

FRQWUDSDUWLGD�� RV� SURJUDPDV� GH� HGXFDomR� FRQWLQXDGD� HP� FRQMXQWR� FRP� UHIRUoRV�

FRQFHLWXDLV�GLiULRV�RULHQWDGRV�SDUD�D�SUiWLFD�H�R�HQWHQGLPHQWR�GD�HTXLSH�PpGLFD�VREUH�

D�LPSRUWkQFLD�GR�IDUPDFrXWLFR�QD�HTXLSH�IDYRUHFHP�D�LPSOHPHQWDomR�GR�SDFRWH�

3LQWR��%LDQFRILRUH��������GHPRQVWUDUDP�FRPR�XP�IDWRU�TXH�SRGH�LQIOXHQFLDU�R�

SURFHVVR�p�D�UHOXWkQFLD�GRV�SURILVVLRQDLV�QD�DSOLFDomR�GRV�SURWRFRORV�FRPR�XP�UHYpV�

FRQVLGHUiYHO�SDUD�D�LPSOHPHQWDomR��Mi�TXH�LVVR�SRGH�GLILFXOWDU�D�FRPXQLFDomR�HQWUH�

SDUHV�H� OtGHUHV��$�IDFLOLGDGH�HP�UHDOL]DU�RV�UHJLVWURV�IDYRUHFH�D� LQWHUYHQomR��PDV�p�

SUHFLVR� DYDOLDU� D� TXDQWLGDGH� GH� HQWUDGD� GH� GDGRV� SDUD� HYLWDU� H[FHVVRV�� (QWUH� RV�

HQWUHYLVWDGRV��������GHFODUDUDP�HVWDU�FLHQWHV�GR�SDFRWH H�����GHOHV�FRQFRUGDUDP�D�

UHVSHLWR�GR�SRWHQFLDO�GR�SDFRWH�HP�PHOKRUDU�RV�UHVXOWDGRV�GRV�SDFLHQWHV��$OpP�GLVVR��

����GRV�HQWUHYLVWDGRV�FRQVLGHUDUDP�RV�WHVWHV�GH�GHVSHUWDU�H�DFRUGDU�HVSRQWkQHRV�

GH�IiFLO�FRPSUHHQVmR�H�����GLVVHUDP�TXH�DV�HVFDODV�5$66 H�&$0�,&8 VmR�~WHLV�

SDUD�PRQLWRUDU�R�GHOLULXP��PDV�����UHODWDUDP�TXH�QmR�DV�XWLOL]DYDP��+RXYH�UHSRUWH�

GH� ���� SDUD� D� QmR� UHDOL]DomR� GH� URGDGDV� PXOWLGLVFLSOLQDUHV�� PDV� HODV� IRUDP�

FRQVLGHUDGDV� SRVLWLYDV�� $SHQDV� ���� GRV� HQWUHYLVWDGRV� FRQVLGHUDUDP� R� SDFRWH�

$%&'( DSOLFiYHO�HP�VXD�SUySULD�87,��2�HVWXGR�SUHVVXS}H�TXH�RV�HQIHUPHLURV�VmR�

PHPEURV� HVVHQFLDLV� SDUD� JDUDQWLU� D� SUiWLFD� EDVHDGD� HP� HYLGrQFLD� H� D� DSOLFDomR�

VHJXUD�H�HILFD]�GRV�SDFRWHV�

:HEHU�HW�DO���������GHVWDFDUDP�R�PDLRU�Q~PHUR�GH�EDUUHLUDV�DSUHVHQWDQGR�D�

GLILFXOGDGH�HP�UHDOL]DU�D�PRELOLGDGH�SUHFRFH�FRPR�XPD�SRVVtYHO�EDUUHLUD�DR�SURFHVVR�

GH� LPSOHPHQWDomR�� SULQFLSDOPHQWH� SHOR� UHFHLR� GH� RFRUUHUHP� ULVFRV� DR� SDFLHQWH��

&RQWXGR�� UHIRUoD� TXH D� SUHVWDomR�GH� DVVLVWrQFLD� VRFLDO� DRV� SDFLHQWHV� H� IDPLOLDUHV�

SRGH� IDFLOLWDU� D� UHDOL]DomR� GRV� SURFHGLPHQWRV�� HVVHQFLDOPHQWH� R� HQYROYLPHQWR� GD�

IDPtOLD�� 2� HVWXGR� DSRQWD� TXH� GLUHWUL]HV� DWXDOL]DGDV�� HP� IRUPDWR� GH� IOX[RJUDPD��

IDYRUHFHP�D�LQWHUYHQomR�GH�PRELOLGDGH�SUHFRFH�H�WrP�PDLRU�DGHUrQFLD�SRU�VHU�GH�IiFLO�

OHLWXUD�H�WUD]HU�PDLV�VHJXUDQoD�DR�SDFLHQWH��$�SHUFHSomR�GH�VHJXUDQoD�DXPHQWD�SDUD�

HVWH�HOHPHQWR�TXDQGR�D�GLUHWUL]�p�HODERUDGD�FRP�EDVH�HP�SRQWRV�GH�FRQVHQVR�FRP�D�

HTXLSH�H�R�DSRLR�GH�HVSHFLDOLVWDV��

$OJXQV HVWXGRV�QmR�UHSRUWDUDP�EDUUHLUDV�H�IDFLOLWDGRUHV��PDV�DGRWDUDP�PRGHOR�

WHyULFR�QD�LPSOHPHQWDomR�GH�HVWUDWpJLDV��%DUQHV�'DO\��3KLOOLSV��(O\��������,37�0RGHO�



��

&RQFHSWXDO���&KDL��������1HXPDQ¶V�6\VWHPV�0RGHO���H�6RVQRZVN\�HW�DO���������8QLWHG�

.LQJGRP�0HGLFDO�5HVHDUFK�&RXQFLO¶V�)UDPHZRUN��

7RGDV� DV� EDUUHLUDV� H� IDFLOLWDGRUHV� LGHQWLILFDGRV� HP� FDGD� HVWXGR� HVWmR�

DSUHVHQWDGRV�QR�$3Ç1',&(�&�

��� (IHWLYLGDGH�H�VHJXUDQoD�GRV�SDFRWHV�$%&'( H�$%&'()

3DUD� D� LPSOHPHQWDomR� GRV� SDFRWHV� GH� FXLGDGRV� p� IXQGDPHQWDO DYDOLDU� D�

HIHWLYLGDGH GDV�PHGLGDV�SDUD�MXVWLILFDU�D�XWLOL]DomR GHOHV�QR�DPELHQWH�FUtWLFR�

2LWR� HVWXGRV� VHOHFLRQDGRV� DERUGDUDP� GHVIHFKRV� GR� SURFHVVR� GH�

LPSOHPHQWDomR��FLQFR�DYDOLDUDP�R�SDFRWH�$%&'( �%$/$6�HW�DO���������%281'6�HW�

DO���������.5$0�HW�DO���������0,//(5�HW�DO���������5(1�HW�DO���������H�WUrV�R�SDFRWH�

$%&'()��%$51(6�'$/<��3+,//,36��(/<��������&+$,��������:(%(5�HW�DO���������

2V�GHVIHFKRV�DYDOLDGRV�QRV�HVWXGRV�VHOHFLRQDGRV�DSyV�D�LPSOHPHQWDomR�GRV�

SDFRWHV HVWmR�GHVFULWRV�QD�7DEHOD���



��

7DEHOD�� ± 'HVIHFKRV�TXDQWLWDWLYRV�GH�HVWXGRV�TXH�DYDOLDUDP�D�LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'() HP�87,������������������

$8725��$12�
�3$&27(�

'(6)(&+26�5(3257$'26�126�(678'26
�0(','$�

*5832�$17(6 *5832�'(32,6

9$/25�3

3Up�LPSOHPHQWDomR 3yV�LPSOHPHQWDomR

7HPSR�GH�SHUPDQrQFLD�QD�87,� 1�SUp 0pGLD�'3 1�SyV 0pGLD�'3

.UDP HW�DO�������
�$%&'(�

7HPSR�GH�SHUPDQrQFLD�QD�87,
�GLDV�

�� ����� �� ����� �����

5HQ�HW�DO�������
�$%&'(�

7HPSR�GH�SHUPDQrQFLD�QD�87,
�GLDV�

�� ������ �� ����� ������

%RXQGV�HW�DO�������
�$%&'(�

0pGLD�GH�GLDV�QD�XQLGDGH�GH�WHUDSLD�LQWHQVLYD
�GLDV�

�� ����� �� ����� �����

&KDL������
�$%&'()�

7HPSR�GH�SHUPDQrQFLD�QD�87,
�GLDV�

��� ����� ��� ����� ������

7HPSR�GH�YHQWLODomR�PHFkQLFD 1�SUp 0pGLD�'3 1�SyV 0pGLD�'3

.UDP�HW�DO�������
�$%&'(�

0pGLD�GH�GLDV�GH�YHQWLODomR
�GLDV�

�� ����� �� ����� �����

5HQ�HW�DO�������
�$%&'(�

'XUDomR�GD�YHQWLODomR�PHFkQLFD
�GLDV�

�� ����� �� ����� �����

%DODV�HW�DO�������
�$%&'(�

'LDV�GH�YHQWLODomR�

�GLDV�
��� ������� ��� ������� �

%RXQGV�HW�DO�������
�$%&'(�

'LDV�GH�YHQWLODomR�PHFkQLFD
�GLDV�

�� ����� �� ����� �����

&KDL������
�$%&'()�

'LDV�GH�YHQWLODomR�
�GLDV�

��� ����� ��� ����� �����

�
�
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7DEHOD�� ± 'HVIHFKRV�TXDQWLWDWLYRV�GH�HVWXGRV�TXH�DYDOLDUDP�D�LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'() HP�87,������������������

$8725��$12�
�3$&27(�

'(6)(&+26�5(3257$'26�126�(678'26
�0(','$�

*5832�$17(6 *5832�'(32,6

9$/25�3

3Up�LPSOHPHQWDomR 3yV�LPSOHPHQWDomR

'HOLULXP 1�SUp 1���� 1�SyV 1����

%DODV�HW�DO�������
�$%&'(�

'HOLULXP
�&$0�,&8�

��� �������� ��� �������� �����

%RXQGV�HW�DO�������
�$%&'(�

3DFLHQWHV�FRP�GHOLULXP
�,&'6&��

�� �������� �� �������� �����

5HQ HW�DO�������
�$%&'(�

'HOLULXP
�&$0�,&8��

�� �������� �� �������� �����

&KDL������
�$%&'()�

'HOLULXP�j�QRLWH
�&$0�,&8�

��� �������� ��� �������� ������

&KDL������
�$%&'()�

'HOLULXP�GH�GLD
�&$0�,&8�

��� �������� ��� �������� ������

&RPD 1�SUp 1���� 1�SyV 1����

%DODV�HW�DO�������
�$%&'(�

&RPD�HP�DOJXP�PRPHQWR
�SRUFHQWDJHP�

��� �������� ��� �������� �����

6HGDomR 1�SUp 0pGLD�'3 1�SyV 0pGLD�'3

%DODV�HW�DO�������
�$%&'(�

0pGLD�
�5$66��

��� ����� ��� í����� �����

%RXQGV HW�DO�������
�$%&'(�

3RQWXDomR�PpGLD�GLiULD�
�5$66�

�� ������ �� ������ �����

�
�
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7DEHOD�� ± 'HVIHFKRV�TXDQWLWDWLYRV�GH�HVWXGRV�TXH�DYDOLDUDP�D�LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'() HP�87,������������������

$8725��$12�
�3$&27(�

'(6)(&+26�5(3257$'26�126�(678'26

*5832�$17(6 *5832�'(32,6

9$/25�3

3Up�LPSOHPHQWDomR 3yV�LPSOHPHQWDomR

0RELOL]DomR�SUHFRFH 1�SUp 1���� 1�SyV 1����

%DODV�HW�DO�������
�$%&'(�

0RELOL]DomR�IRUD�GR�OHLWR�HP�DOJXP�PRPHQWR�QD�
87,�

�SRUFHQWDJHP�
��� �������� ��� �������� �����

0RUWDOLGDGH�QD�87, 1�SUp 1���� 1�SyV 1����

5HQ�HW�DO�������
�$%&'(�

0RUWDOLGDGH�QD�87,�HP����GLDV�

�SRUFHQWDJHP�
�� �������� �� ������� �����

%DODV�HW�DO�������
�$%&'(�

0RUWDOLGDGH�QD�87,�HP����GLDV�
�SRUFHQWDJHP�

��� �������� ��� ������� �����

0RUWDOLGDGH�KRVSLWDODU 1�SUp 1���� 1�SyV 1����

%DODV�HW�DO�������
�$%&'(�

0RUWDOLGDGH�KRVSLWDODU�
�SRUFHQWDJHP�

��� �������� ��� �������� �����

7HPSR�GH�SHUPDQrQFLD�QR�KRVSLWDO 1�SUp 0pGLD�'3 1�SyV 0pGLD�'3

.UDP�HW�DO�������
�$%&'(�

0pGLD�GH�WHPSR�GH�SHUPDQrQFLD�QR�KRVSLWDO�
�GLDV�

�� ������ �� ������ �����

%RXQGV HW�DO�������
�$%&'(�

0pGLD�GH�GLDV�QR�KRVSLWDO�
�GLDV�

�� ������ �� ������ �����

�87,�� 8QLGDGH�GH�7HUDSLD�,QWHQVLYD
�&DOFXODGR�D�SDUWLU�GH�GDGRV�GD�PpGLD�GH�GLDV�OLYUH�GH�YHQWLODomR
�&$0�,&8�� &RQIXVLRQ�$VVHVVPHQW�0HWKRG�LQ�D�,QWHQVLYH�&DUH�8QLW
�,&'6&�� ,QWHQVLYH�&DUH�'HOLULXP�6FUHHQLQJ�&KHFNOLVW
�5$66�� 5LFKPRQG�$JLWDWLRQ�6HGDWLRQ�6FDOH�6FRUH
�&DOFXODGR�D�SDUWLU�GH�GDGRV�GH�VREUHYLGD�HP����GLDV
1RWD��1DV�PHWDQiOLVHV�RV�GDGRV�HP�SRUFHQWDJHP�IRUDP�UHSUHVHQWDGRV�SRU�UD]mR�GH�FKDQFHV��RGGV�UDWLR��H�DV�PpGLDV�SRU�GLIHUHQoD�SDGURQL]DGD�
)RQWH��(ODERUDomR�SUySULD�

�
�



��

2�HVWXGR�GH�%DODV�HW�DO���������OHYDQWRX�D�HIHWLYLGDGH�H�D�VHJXUDQoD�GR�SDFRWH�

$%&'( H�UHYHORX�TXH�RV�SDFLHQWHV�DYDOLDGRV�QR�JUXSR SUp�LPSOHPHQWDomR�HUDP�PDLV�

YHOKRV�� PDV� FRPSDUWLOKDYDP� FDUDFWHUtVWLFDV� EDVDLV� VHPHOKDQWHV DRV� SDFLHQWHV�

DYDOLDGRV�QR�JUXSR�SyV�LPSOHPHQWDomR��2V�SDFLHQWHV�IRUDP�DGPLWLGRV�QDV�87,�FRP�

GLYHUVRV�GLDJQyVWLFRV�PpGLFRV H�FLU~UJLFRV��WHQGR�PDLV�GH�����GD�DPRVWUD�VXEPHWLGD�

j�FLUXUJLD�QD�DGPLVVmR�RX�GXUDQWH�D�LQWHUQDomR��1mR�KRXYH�GLIHUHQoD�VLJQLILFDWLYD�SDUD�

D�DOWD�GD�87,�RX�GR�KRVSLWDO� SDUD�RV�JUXSRV�SUp�H�SyV�LPSOHPHQWDomR��1mR� IRUDP�

HQFRQWUDGDV� GLIHUHQoDV� VLJQLILFDWLYDV� SDUD� H[WXEDo}HV� QmR� SODQHMDGDV�� WD[DV� GH�

UHLQWXEDomR��SURFHGLPHQWR�GH�WUDTXHRVWRPLD�� WHPSR�GH�UHVWULomR�ItVLFD�RX�R�XVR�GH�

LPDJHQV� SDUD� DYDOLDomR� GH� DOWHUDo}HV� GR� HVWDGR� PHQWDO� QRV� JUXSRV� SUp� H� SyV�

LPSOHPHQWDomR�

%DUQHV�'DO\��3KLOOLSV��(O\������� LQGLFDUDP�D�PHGLomR�GLiULD�GH�FRQIRUPLGDGH�

FRP�R�SDFRWH�SDUD�DYDOLDU�DGHVmR��2�HVWXGR�DYDOLRX�������SDFLHQWHV��VHQGR�TXH�����

������� PRUUHUDP� DQWHV� GD� DOWD� KRVSLWDODU�� 3DUD� FDGD� DXPHQWR� GH� ���� QD�

FRQIRUPLGDGH� FRP�R� SDFRWH�� RV� SDFLHQWHV� WLYHUDP� FKDQFH� ���PDLRU� GH� VREUHYLGD�

KRVSLWDODU� 25� ���� ������������ S��������� 'D� PHVPD� IRUPD�� RV� SDFLHQWHV� WLYHUDP�

VREUHYLGD�KRVSLWDODU�����PDLRU�25����� ������������S������� H�PHOKRUD�HP�DWp�����

QDV� FKDQFHV� GH� VREUHYLYrQFLD� HP� DQiOLVH� GH� VHQVLELOLGDGH�� 2V� SDFLHQWHV�

DSUHVHQWDUDP� PDLV GLDV� GH� YLGD� H GLDV OLYUHV� GH� GHOLULXP� H� FRPD�� TXDQGR� D�

FRQIRUPLGDGH�IRL�WRWDO��WD[D�GH�LQFLGrQFLD ���� >�����������S �����@� H�SDUFLDO��WD[D�GH�

LQFLGrQFLD ���� >�����������S������@��

%RXQGV�HW�DO���������HVWXGDUDP R�HIHLWR�GR�SDFRWH�$%&'( QD�SUHYDOrQFLD�GH�

GHOLULXP� HP� SDFLHQWHV� LQWHUQDGRV� QD� 87,� H� UHYHODUDP� TXH� R� Q~PHUR� PpGLR� GH�

WHQWDWLYDV� GLiULDV� GH� GHVSHUWDU� �HOHPHQWR� $�� IRL� R� PHVPR� DQWHV� H� GHSRLV� GD�

LPSOHPHQWDomR� GR� SDFRWH�� 2� Q~PHUR� PpGLR� GH� WHQWDWLYDV� GLiULDV� GH� UHVSLUDomR�

HVSRQWkQHD��HOHPHQWR�%��DXPHQWRX�OLJHLUDPHQWH�DSyV�D�LPSOHPHQWDomR��GH�����SDUD�

������ 2� HOHPHQWR� %� IRL� FRQFOXtGR� HP� ���� GRV� SDFLHQWHV� HOHJtYHLV� DQWHV� GD�

LPSOHPHQWDomR�H�����DSyV�D�LPSOHPHQWDomR�GR�SDFRWH��2�Q~PHUR�PpGLR�GH�GLDV�GH�

DQDOJHVLD�DXPHQWRX�VLJQLILFDWLYDPHQWH DSyV�D�LPSODQWDomR�GR�SDFRWH��GH������SDUD�

������ FRP� S �������� 2� DXPHQWR� QD� SRUFHQWDJHP� GH� SDFLHQWHV� TXH� UHFHEHUDP�

DQDOJpVLFRV�QmR�IRL�HVWDWLVWLFDPHQWH�VLJQLILFDQWH��GH�����>SUp@ SDUD�����>SyV@��FRP�

S �������� 2� Q~PHUR� GH� SDFLHQWHV� DVVLVWLGRV� SDUD� DVVXPLU� D� SRVLomR� VHQWDGD��

FRORFDGRV�HP�SRVLomR�GH� FDGHLUD�XVDQGR�D� FDPD�RX� VHQWDGRV�QD�EHLUD�GD� FDPD��



��

DXPHQWRX�VLJQLILFDWLYDPHQWH�DSyV�D� LPSODQWDomR�GR�SDFRWH� �GH����SDUD������FRP�

S �������� $� SRUFHQWDJHP� GH� SDFLHQWHV� DVVLVWLGRV� IRUD� GD� FDPD� GXUDQWH� VXD�

SHUPDQrQFLD�QD�87,� UHGX]LX�GH�����SDUD������FRP�S ������H�D�SRUFHQWDJHP�GH�

SDFLHQWHV�QmR VXEPHWLGRV�j�PRELOLGDGH�SUHFRFH��HOHPHQWR�(��SDVVRX�GH�����SDUD�

����� FRP� S ������� VHP� GLIHUHQoD VLJQLILFDWLYD� DQWHV� H� GHSRLV GD� LPSOHPHQWDomR��

1HQKXPD� TXHGD� IRL� UHJLVWUDGD� DQWHV H� XPD� TXHGD� IRL� UHJLVWUDGD� DSyV� D�

LPSOHPHQWDomR�GR�SDFRWH�$%&'(�

&KDL��������DYDOLRX�R�HIHLWR�GR�SDFRWH�$%&'() QD�LQFLGrQFLD�GH�GHOLULXP�HP�

SDFLHQWHV�FUtWLFRV�H�GHPRQVWURX�TXH�XP�GRV�GLDJQyVWLFRV�SULPiULRV�PDLV�IUHTXHQWH IRL�

R� WUDXPD�� 2V� SDFLHQWHV� GR� JUXSR� SyV�SDFRWH� DSUHVHQWDUDP� PHQRU� LQFLGrQFLD� GH�

GHOLULXP�WDQWR�QR�JUXSR�GLXUQR�TXDQWR�QR�QRWXUQR��TXDQGR�FRPSDUDGRV DR�JUXSR�SUp��

.UDP� HW� DO�� ������� HVWXGDUDP� D� LPSOHPHQWDomR� GR� SDFRWH� $%&'( SDUD�

PHOKRUDU� RV� GHVIHFKRV� HP� SDFLHQWHV� LQWHUQDGRV� QD� 87,� H� RWLPL]DU� D� FRODERUDomR�

PXOWLGLVFLSOLQDU�HQWUH�D�HTXLSH�GH�HQIHUPDJHP�H�GH�DVVLVWrQFLD�UHVSLUDWyULD�SDUD�RV�

WHVWHV�GH�GHVSHUWDU�H�UHVSLUDomR�HVSRQWkQHD��2V�GDGRV�SyV�LPSOHPHQWDomR�UHYHODUDP�

TXH� D� HTXLSH� DOFDQoRX� FRQIRUPLGDGH� FRP� R� SURWRFROR� GH� GHVSHUWDU� H� UHVSLUDU�

DGRWRWDGR�SHOD� LQVWLWXLomR�HP� WRGR�R� WHPSR HVWXGDGR��VHMD�SHOD� UHDOL]DomR�RX�SHOD�

FRQWUDLQGLFDomR�GRV�HOHPHQWRV�$% �$ZDNHQLQJ�DQG�%UHDWKLQJ�� 2EVHUYRX�VH�UHGXomR�

GH FXVWRV� SRU� PHLR� GRV� VHUYLoRV� GH� DVVLVWrQFLD� UHVSLUDWyULD�� HVWXGRV� UDGLROyJLFRV�

GLiULRV�SDUD�FRQILUPDU�D�QHFHVVLGDGH�GH�FRORFDomR�GR�WXER�HQGRWUDTXHDO��GHVSHVDV�

FRP�PHGLFDPHQWRV�UHODFLRQDGRV�j�VHGDomR�FRQWtQXD�H�VROXo}HV�WySLFDV�GH�KLJLHQH�

EXFDO� QHFHVViULDV� SDUD� SDFLHQWHV� VRE� YHQWLODomR� PHFkQLFD�� 'HVVD� IRUPD�� KRXYH�

GLPLQXLomR�GD�SHUPDQrQFLD�KRVSLWDODU�HP�����GLDV�H�R�SRWHQFLDO�GH�HFRQRPL]DU��HP�

PpGLD��86�����������SRU�SDFLHQWH��FRP�EDVH�QRV�FXVWRV�GH�XP�OHLWR�FLU~UJLFR��

/RX]RQ�HW�DO���������DQDOLVDUDP�XP�SURJUDPD�SDUD�HQYROYHU�RV�IDUPDFrXWLFRV�

QRV�FXLGDGRV� LQWHQVLYRV�SDUD�GRU��DJLWDomR�H�GHOLULXP�FRP�D�DERUGDJHP�GR�SDFRWH�

$%&'(��2�HVWXGR LQGLFRX�TXH�R�PDQHMR�GH�VHGDomR�SRU�HVVH�SURILVVLRQDO�UHVXOWRX�HP�

PHQRV�KRUDV�GH�H[SRVLomR�GR�SDFLHQWH�j VHGDomR�FRQWtQXD��FRP�UHGXomR�JHUDO�GH�

����QDV�LQIXV}HV�GH�VHGDWLYRV��LQGLFDQGR�TXH�VXD�LQWHUYHQomR�SRGH�JHUDU�HFRQRPLD�

HVWLPDGD�HP�8�������������GyODUHV�FRP�FXVWRV�GH�PHGLFDPHQWRV HP����PHVHV��$�

DWXDomR� LQWHUSURILVVLRQDO DSRLRX�DV�Do}HV�GH�SURPRomR�GH�PRELOLGDGH�SUHFRFH�H�R�

GHVPDPH�GH�VHGDWLYRV�H�DQDOJpVLFRV��DOpP�GH�PHOKRUDU�RV�GHVIHFKRV�GH�WHPSR�GH�

YHQWLODomR�PHFkQLFD��LQWHUQDomR�QD�87,�H�PRUWDOLGDGH�



��

0LOOHU�HW�DO�� �������HVWXGDUDP�D� LPSOHPHQWDomR�GR�SDFRWH�$%&'( GH� IRUPD�

VHSDUDGD�SDUD�FDGD�XP�GRV�HOHPHQWRV��&RQVWDWDUDP�TXH��SDUD�RV�WHVWHV�GH�GHVSHUWDU�

HVSRQWkQHR� �HOHPHQWR� $�� ���� GRV SURILVVLRQDLV WUDEDOKDYDP� FRP� XP� SURWRFROR�

LQVWLWXFLRQDO�HP�YLJRU��PDV�DSHQDV�����LQIRUPDUDP�VXEPHWHU�PDLV�GH�����GRV�VHXV�

SDFLHQWHV� D� WHVWHV� GLiULRV� GH� GHVSHUWDU� HVSRQWkQHR�� 2V� HQWUHYLVWDGRV� WDPEpP�

UHODWDUDP�XP�SHUFHQWXDO�GH�����SDUD�SDFLHQWHV�DWHQGLGRV�HP�DYDOLDo}HV�GLiULDV�GH�

GHOLULXP�SDUD�SHOR�PHQRV�����GRV�SDFLHQWHV�HP�YHQWLODomR�PHFkQLFD��$�PRELOL]DomR�

SUHFRFH� IRL� UHIHULGD�SRU� ����GRV�HQWUHYLVWDGRV� FRPR�XPD�PHWD� LQVWLWXFLRQDOPHQWH�

GHILQLGD� H� ���� DILUPDUDP� WHU SDFLHQWHV� DVVLVWLGRV� SRU� YHQWLODomR� PHFkQLFD� H�

VXEPHWLGRV� URWLQHLUDPHQWH� D H[HUFtFLRV� DWLYRV� QDV� SULPHLUDV� ������ KRUDV� GH�

YHQWLODomR��7DPEpP�IRL� UHODWDGR�TXH�����GRV�SURILVVLRQDLV� WLQKDP�SHOR�PHQRV�XP�

GpFLPR�GH�VHXV�SDFLHQWHV�YHQWLODGRV�H[HUFLWDQGR�VH�FRP�DOJXP�KDOWHU��PDUFKDQGR�QR�

ORFDO�RX�FDPLQKDQGR�DQWHV�GD�H[WXEDomR��

$OpP� GLVVR�� KRXYH� JUDQGH� YDULDomR� QD� FROHWD� GH� GDGRV� GRV� HOHPHQWRV�

VHSDUDGRV��XPD�YH]�TXH�����GRV�HQWUHYLVWDGRV�UHODWDUDP�WHU�KDYLGR FROHWD�SDUD�RV�

HQVDLRV�GH�GHVSHUWDU�HVSRQWkQHR� �HOHPHQWR�$��H�����SDUD�DYDOLDo}HV�GH�GHOLULXP

�HOHPHQWR�'���4XDVH�����UHODWDUDP�FROHWDU�GDGRV�HP�PHQRV�GH�����GRV�GLDV�GH�

LQWHUQDomR� QD� 87,�� 5HSRUWRX�VH� SDFLHQWHV� DWHQGLGRV� SRU� HQVDLRV� GH� GHVSHUWDU�

HVSRQWkQHR�URWLQHLUDPHQWH��HOHPHQWR�$���PDV�D�PHVPD�IUHTXrQFLD�QmR�IRL�YHULILFDGD�

SDUD�DV�DYDOLDo}HV�GH�GHOLULXP��HOHPHQWR�'���DSUHVHQWDUDP PHQRU�SUREDELOLGDGH�SDUD�

D� UHDOL]DomR�GRV�H[HUFtFLRV�GH�PRELOLGDGH�SUHFRFH� �HOHPHQWR�(�� FRP�25������ �,&�

�����������H�WDPEpP�QmR�DWLQJLUDP�PHOKRUHV�GHVHPSHQKRV QRV�H[HUFtFLRV� FRP�25�

������,&�������������$R�FRPSDUDU�D�LPSOHPHQWDomR�GRV�HOHPHQWRV�$�H�(�VHP�'�H�R�

HOHPHQWR�(�VHP�$��QmR�KRXYH�GLIHUHQoD�HVWDWLVWLFDPHQWH�VLJQLILFDQWH�SDUD�D�UHDOL]DomR�

RX�PHOKRU�GHVHPSHQKR�GD�PRELOLGDGH�SUHFRFH��HOHPHQWR�(�� FRP�25�������,&������

������H�25�������,&�������������UHVSHFWLYDPHQWH��(VWLPDWLYDV�SRQWXDLV�VXJHUHP�TXH�

D�LPSOHPHQWDomR�GRV�FRPSRQHQWHV�$�H�(�VHP�'�WLYHUDP�GHVHPSHQKR�SLRU�GR�TXH�D�

LPSOHPHQWDomR� GH� (� VHP� $�� HPERUD� DV� DVVRFLDo}HV� QmR� WHQKDP� DOFDQoDGR�

VLJQLILFkQFLD�HVWDWtVWLFD��0,//(5�HW�DO���������

5HQ�HW�DO���������YHULILFDUDP RV�HIHLWRV�GR�SDFRWH�$%&'( QD�KHPRGLQkPLFD�GH�

SDFLHQWHV�PHFDQLFDPHQWH�YHQWLODGRV�H�GHPRQVWUDUDP TXH�D�FRPSDUDomR�GD�GRVH�GH�

VHGDWLYRV� H� DQDOJpVLFRV� HQWUH� RV� JUXSRV� IRL� PDLRU� QR� SHUtRGR� SUp�LPSOHPHQWDomR

�S���������2V� LQGLFDGRUHV�SURJQyVWLFRV GXUDomR�GD�YHQWLODomR�PHFkQLFD�� WHPSR�GH�



��

LQWHUQDomR�QD�87,�H����GLDV�GH�VREUHYLGD�DSyV�D� LQWHUQDomR�QD�87,� QR�JUXSR�SyV�

$%&'( IRUDP�PHOKRUHV�GR�TXH�QR�JUXSR�SUp�$%&'( �S��������

2�HVWXGR�GH�6RVQRZVNL�HW�DO���������LQFOXLX ���SDUWLFLSDQWHV�HOHJtYHLV SDUD�R

(&5������GRV����TXH�FRQVHQWLUDP D�LQWHUYHQomR���RV�TXDLV�IRUDP�UDQGRPL]DGRV�SDUD�

R� JUXSR� GH� LQWHUYHQomR� �Q ���� RX� JUXSR� FRQWUROH� �Q ����� 'HVWHV�� ��� ������

SDUWLFLSDQWHV�FRPSOHWDUDP�FRP�VXFHVVR�R�VHJXLPHQWR�GH����GLDV�DSyV�D�DOWD��+RXYH

ORQJR�SHUtRGR�GH�UHFUXWDPHQWR��RLWR�PHVHV���MXVWLILFDGR�SHORV�FULWpULRV�GH�LQFOXVmR�H�

H[FOXVmR�H[FHVVLYDPHQWH�ULJRURVRV��$�DGHVmR�j�LQWHUYHQomR�DSUHVHQWRX�DV�PHOKRUHV�

WD[DV� GH� VXFHVVR� SDUD� RV� WHVWHV� GH� GHVSHUWDU� H� UHVSLUDomR HVSRQWkQHRV��

PRQLWRUL]DomR�GR�GHOLULXP�H�PRELOLGDGH SUHFRFH�UHDOL]DGDV�HP�DWp�����GRV�GLDV�HP�

TXH� R� SDFLHQWH� HVWDYD� VRE� YHQWLODomR� PHFkQLFD�� 2V� GHVIHFKRV� HVWXGDGRV� IRUDP�

UHSRUWDGRV�FRP�VXFHVVR�QR�HVWXGR�SLORWR�QD�87,��QD�DOWD�KRVSLWDODU�H�QR�VHJXLPHQWR�

GH����GLDV�DSyV�D�DOWD�KRVSLWDODU��2V�SDFLHQWHV�IRUDP�FRQVWDWDGRV�FRP�GHOLULXP�HP�

����GRV�GLDV�HP�TXH�HVWDYDP�YHQWLODGRV�PHFDQLFDPHQWH��LQGLFDQGR�D�QHFHVVLGDGH�

GH�XP�SURWRFROR�PDLV�DFXUDGR�SDUD�SUHYHQL�OR�

(PERUD�R�REMHWLYR�SULQFLSDO�GR�HVWXGR�GH�6RVQRZVNL�HW�DO���������IRVVH�DSHQDV�

WHVWDU�D�YLDELOLGDGH�GR�(&5�SRU�PHLR�GR�HVWXGR�SLORWR��D�HTXLSH�GH�SHVTXLVDGRUHV

WDPEpP�FROHWRX�GDGRV�GH�WHPSR�GH�SHUPDQrQFLD�QD�87,�H�QR�KRVSLWDO��GXUDomR�GD�

YHQWLODomR� PHFkQLFD� H� PRUWDOLGDGH�� &RQWXGR�� RV� UHVXOWDGRV� SRGHP� DSUHVHQWDU�

GLVWRUo}HV��Mi�TXH�KRXYH�ORQJD�SHUPDQrQFLD�QD�87,��PpGLD�GH������GLDV��'3�������H�

WHPSR� GH� YHQWLODomR� DXPHQWDGR� �PpGLD� GH� ����� GLDV�� '3� ������� $SHVDU� GR�PDLRU�

WHPSR� GH� SHUPDQrQFLD� H� GXUDomR� GD� YHQWLODomR�� RV� YDORUHV� PpGLRV� GR� JUXSR� GH�

LQWHUYHQomR�LQGLFDUDP�PHOKRUHV UHVXOWDGRV�IXQFLRQDLV�H�GH�TXDOLGDGH�GH�YLGD�QD�DOWD��

PDV�R�WDPDQKR�GD�DPRVWUD�IRL�PXLWR�SHTXHQR�SDUD�IRUQHFHU�LQWHUSUHWDomR�FRQILiYHO�



��

��� $QiOLVHV�VHFXQGiULDV

2V GHVIHFKRV� VHOHFLRQDGRV� QHVVD� UHYLVmR� VLVWHPiWLFD� IRUDP� WHPSR� GH�

YHQWLODomR�PHFkQLFD� �Q ���� LQFLGrQFLD� RX� SUHYDOrQFLD� GH� GHOLULXP� �Q ���� WHPSR� GH�

SHUPDQrQFLD�QD�87,��Q ����VHGDomR��Q ����WHPSR�GH�SHUPDQrQFLD�QR�KRVSLWDO��Q ����

PRUWDOLGDGH� QD�87,� �Q ����PRELOL]DomR� SUHFRFH� �Q ���� LQFLGrQFLD� GH� FRPD� �Q ��� H�

PRUWDOLGDGH�KRVSLWDODU��Q ���

3DUD�R�GHVIHFKR�VHGDomR� QD�HVFDOD�5$66� Q~PHURV�QHJDWLYRV�UHSRUWDP�PDLRU�

VHGDomR�H�Q~PHURV�SRVLWLYRV LQGLFDP PDLRU DJLWDomR� $�SRQWXDomR ]HUR�LQGLFD�TXH�R�

SDFLHQWH�VH�HQFRQWUD�DOHUWD�H�FDOPR��VHP DSDUHQWH DJLWDomR�RX VHGDomR�

)RUDP�UHDOL]DGDV�PHWDQiOLVHV�GH�WRGRV�RV�GHVIHFKRV�VHOHFLRQDGRV��DJUXSDGDV�

SRU� WLSR� GH� SDFRWH� �$%&'( RX�$%&'()�� TXDQGR� SHUWLQHQWH �)LJXUDV� � D� ����� 2V�

UHVXOWDGRV GHPRQVWUDUDP TXH�RV�GHVIHFKRV�GHOLULXP��PRUWDOLGDGH�KRVSLWDODU H�QD�87,��

WHPSR�GH�SHUPDQrQFLD�QD�87,��WHPSR�GH YHQWLODomR�PHFkQLFD H�PRELOL]DomR�SUHFRFH

DSUHVHQWDUDP� UHVXOWDGRV� IDYRUiYHLV� j� LPSOHPHQWDomR� GRV� SDFRWHV� $%&'( H�

$%&'()��

)LJXUD� � � 0HWDQiOLVH� GR� GHVIHFKR� WHPSR� GH� SHUPDQrQFLD� QD� 87,� DSyV� LPSOHPHQWDomR� GRV�

SDFRWHV�$%&'( H�$%&'()



��

)LJXUD� � � 0HWDQiOLVH� GR� GHVIHFKR� WHPSR� GH� YHQWLODomR� PHFkQLFD� DSyV� LPSOHPHQWDomR� GRV�

SDFRWHV�$%&'( H�$%&'()

)LJXUD�� � 0HWDQiOLVH�GR�GHVIHFKR�GHOLULXP�DSyV�LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'()

)LJXUD�� � 0HWDQiOLVH�GR�GHVIHFKR�FRPD�DSyV�LPSOHPHQWDomR�GR�SDFRWH�$%&'(



��

)LJXUD�� � 0HWDQiOLVH�GR�GHVIHFKR�VHGDomR�DSyV�LPSOHPHQWDomR�GR�SDFRWH�$%&'(

)LJXUD�� � 0HWDQiOLVH�GR�GHVIHFKR PRELOL]DomR�SUHFRFH DSyV�LPSOHPHQWDomR�GR�SDFRWH $%&'(

)LJXUD�� � 0HWDQiOLVH�GR�GHVIHFKR�PRUWDOLGDGH�QD�87,�DSyV�LPSOHPHQWDomR�GR�SDFRWH�$%&'(

)LJXUD�� � 0HWDQiOLVH�GR�GHVIHFKR PRUWDOLGDGH�KRVSLWDODU DSyV�LPSOHPHQWDomR�GR�SDFRWH $%&'(



��

)LJXUD��� � 0HWDQiOLVH�GR�GHVIHFKR WHPSR�GH�SHUPDQrQFLD�QR�KRVSLWDO DSyV�LPSOHPHQWDomR�GR�

SDFRWH $%&'(

��� $YDOLDomR�GD�TXDOLGDGH�H�ULVFR�GH�YLpV

1D�DYDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�GRV�FLQFR�HVWXGRV�DQWHV�H�GHSRLV�QmR�

FRQWURODGRV SHOD�DSOLFDomR�GD� IHUUDPHQWD�4XDOLW\�$VVHVVPHQW�7RRO� IRU�%HIRUH�$IWHU�

�3UH�3RVW�� 6WXGLHV� :LWK� 1R� &RQWURO� *URXS �1$7,21$/� ,167,787(� 2)� +($/7+��

������� RV� HVWXGRV� DSUHVHQWDUDP� SRQWXDo}HV� HTXLYDOHQWHV� j� TXDOLGDGH PRGHUDGD��

1HQKXP�HVWXGR�DOFDQoRX�SRQWXDomR�VXILFLHQWH�SDUD�VHU�FODVVLILFDGR�FRPR TXDOLGDGH

DOWD��2�UHVXOWDGR�GD�DYDOLDomR�GD�TXDOLGDGH�GRV�HVWXGRV�SRGH�VHU�YLVWR�QD�7DEHOD���

7DEHOD�� � $YDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�GH�HVWXGRV�DQWHV�H�GHSRLV�VHP�JUXSR�FRQWUROH�

�Q ��

4���$�TXHVWmR�RX�REMHWLYR�GR�HVWXGR�IRL�FODUDPHQWH�LQGLFDGR"�4���2V�FULWpULRV�GH�HOHJLELOLGDGH�VHOHomR�SDUD�R�HVWXGR�SRSXODFLRQDO�
IRUDP� SUp�HVSHFLILFDGRV� H� FODUDPHQWH� GHVFULWRV"� 4���2V� SDUWLFLSDQWHV� GR� HVWXGR� HUDP� UHSUHVHQWDQWHV� GDTXHOHV� TXH� VHULDP�
HOHJtYHLV�SDUD�R�WHVWH�VHUYLoR�LQWHUYHQomR�QD�SRSXODomR�JHUDO�RX�FOtQLFD�GH�LQWHUHVVH" 4���7RGRV�RV�SDUWLFLSDQWHV�HOHJtYHLV�TXH�
SUHHQFKHUDP�RV�FULWpULRV�GH�LQVFULomR�SUp�HVSHFLILFDGRV�HVWDYDP�LQVFULWRV" 4���2�WDPDQKR�GD�DPRVWUD�IRL�VXILFLHQWHPHQWH�JUDQGH�
SDUD�IRUQHFHU�FRQILDQoD�QRV�UHVXOWDGRV" 4���2�WHVWH�VHUYLoR�LQWHUYHQomR�IRL�FODUDPHQWH�GHVFULWR�H�HQWUHJXH�FRQVLVWHQWHPHQWH�
HP�WRGR�R�HVWXGR�SRSXODFLRQDO"�4���$V�PHGLGDV�GH�UHVXOWDGR�IRUDP�SUp�HVSHFLILFDGDV��FODUDPHQWH�GHILQLGDV��YiOLGDV��FRQILiYHLV�
H� FRQVLVWHQWHV� HP� WRGRV� RV� SDUWLFLSDQWHV� GR� HVWXGR" 4��� $V� SHVVRDV� TXH� DYDOLDUDP� RV� UHVXOWDGRV� FHJDUDP� DV�
H[SRVLo}HV�LQWHUYHQo}HV� GRV� SDUWLFLSDQWHV"�4��� $� SHUGD� GH� VHJXLPHQWR IRL� GH� ���� RX�PHQRV"�2V� TXH� IRUDP� SHUGLGRV� QR�
VHJXLPHQWR IRUDP�FRQWDELOL]DGRV�QD�DQiOLVH"�4��� 2V�PpWRGRV�HVWDWtVWLFRV�H[DPLQDUDP�DV�PXGDQoDV�QDV�PHGLGDV�GH�UHVXOWDGR�
GH�DQWHV�SDUD�GHSRLV�GD�LQWHUYHQomR"�)RUDP�UHDOL]DGRV�WHVWHV�HVWDWtVWLFRV�TXH�IRUQHFHUDP�YDORUHV�GH�S�SDUD�DV�DOWHUDo}HV�GH�
SUp�ODQoDPHQWR" 4���� $V� PHGLGDV� GH� LQWHUHVVH� IRUDP� WRPDGDV� YiULDV� YH]HV� DQWHV� GD� LQWHUYHQomR� H� YiULDV� YH]HV� DSyV� D�
LQWHUYHQomR��RX�VHMD��HOHV�XVDUDP�XP�GHVHQKR�GH�VpULH�WHPSRUDO�LQWHUURPSLGR�"�4����6H�D�LQWHUYHQomR�IRL�FRQGX]LGD�HP�XP�
QtYHO�GH�JUXSR��SRU�H[HPSOR��XP�KRVSLWDO�LQWHLUR��XPD�FRPXQLGDGH��HWF����D�DQiOLVH�HVWDWtVWLFD�OHYRX�HP�FRQVLGHUDomR�R�XVR�GH�
GDGRV�HP�QtYHO�LQGLYLGXDO�SDUD�GHWHUPLQDU�RV�HIHLWRV�QR�QtYHO�GR�JUXSR"

1D� DYDOLDomR� GD� TXDOLGDGH� PHWRGROyJLFD� GRV� �� HVWXGRV� TXDOLWDWLYRV� SHOD�

DSOLFDomR� GD� IHUUDPHQWD�&KHFNOLVW� IRU� 4XDOLWDWLYH� 5HVHDUFK �/2&.:22'��0811��

4� 4� 4� 4� 4� 4� 4� 4� 4� 4�� 4�� 4��

%$/$6�HW�DO������� � � � � � � � � � � � 1$ � 0RGHUDGD

%281'6������ � � � � � � � � � � � 1$ � 0RGHUDGD

&+$,������ � � � � � � � � � � � 1$ � 0RGHUDGD

.5$0�HW�DO������� � � � � � � � � � � � 1$ � 0RGHUDGD

5(1��;��/��HW�DO������� � � � � � � � � � � � 1$ � 0RGHUDGD

EDL[D�TXDOLGDGH������SRQWRV���PRGHUDGD�TXDOLGDGH������SRQWRV��RX�DOWD�TXDOLGDGH�������SRQWRV�
VLP ���QmR ���RXWUR
 �

QmR�GHWHUPLQDGR��QmR�DSOLFiYHO��QmR�UHSRUWDGR

48(67®(6
&LWDomR��$XWRU��DQR� 727$/ 48$/,'$'(



��

3255,77�� ������� QHQKXP� HVWXGR� FXPSULX� WRGRV� RV� FULWpULRV� GH� DYDOLDomR�� 2V�

UHVXOWDGRV�SRGHP�VHU�YLVWRV�QD�7DEHOD���

7DEHOD� �� � $YDOLDomR� GD� TXDOLGDGH� PHWRGROyJLFD� GH� HVWXGRV� TXDOLWDWLYRV� �Q ���

4���([LVWH�FRQJUXrQFLD�HQWUH�D�SHUVSHFWLYD�ILORVyILFD�GHFODUDGD�H�D�PHWRGRORJLD�GH�SHVTXLVD" 4���([LVWH�FRQJUXrQFLD�HQWUH�D�
PHWRGRORJLD�GH�SHVTXLVD�H�D�TXHVWmR�RX�REMHWLYRV�GD�SHVTXLVD" 4���([LVWH�FRQJUXrQFLD�HQWUH�D�PHWRGRORJLD�GH�SHVTXLVD�H�RV�
PpWRGRV�XVDGRV�SDUD�FROHWDU�GDGRV"�4���([LVWH�FRQJUXrQFLD�HQWUH�D�PHWRGRORJLD�GH�SHVTXLVD�H�D�UHSUHVHQWDomR�H�DQiOLVH�GH�
GDGRV" 4���([LVWH�FRQJUXrQFLD�HQWUH�D�PHWRGRORJLD�GH�SHVTXLVD�H�D�LQWHUSUHWDomR�GRV�UHVXOWDGRV"�4���([LVWH�XPD�GHFODUDomR�
GD�SRVLomR�WHyULFD�GR�SHVTXLVDGRU"�4���$�LQIOXrQFLD�GR SHVTXLVDGRU�QD�SHVTXLVD��H�YLFH�YHUVD��p�DERUGDGD" 4���2V�SDUWLFLSDQWHV�
HVWmR�DGHTXDGDPHQWH�UHSUHVHQWDGRV" 4���$�SHVTXLVD�p�pWLFD�GH�DFRUGR�FRP�RV�FULWpULRV�DWXDLV�RX��SDUD�HVWXGRV�UHFHQWHV��H[LVWH�
HYLGrQFLD�GH�DSURYDomR�pWLFD�SRU�XP�yUJmR�DSURSULDGR"�4����$V�FRQFOXV}HV�WLUDGDV�QR�UHODWyULR�GH�SHVTXLVD�SURYrP�GD�DQiOLVH�
RX�LQWHUSUHWDomR�GRV�GDGRV"

1D�DYDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�GR�HVWXGR�GH�FRRUWH�GH�%DUQHV�'DO\��

3KLOOLSV�� (O\� ������� SHOD� DSOLFDomR� GD� IHUUDPHQWD� 4XDOLW\� $VVHVVPHQW� 7RRO� IRU�

2EVHUYDWLRQDO� &RKRUW� DQG� &URVV�6HFWLRQDO� 6WXGLHV �1$7,21$/� ,167,787(� 2)�

+($/7+�� ������� R� PHVPR� DSUHVHQWRX� SRQWXDomR� HTXLYDOHQWH� j� FODVVLILFDomR�

PRGHUDGD��2�UHVXOWDGR�SRGH�VHU�YLVWR�QD�7DEHOD���

7DEHOD�� � $YDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�GH�HVWXGR�GH�FRRUWH��Q ��

4��� $� TXHVWmR� RX� REMHWLYR� GH� SHVTXLVD� GHVWH� DUWLJR� IRL� FODUDPHQWH� LQGLFDGR"� 4��� $� SRSXODomR� GR� HVWXGR� IRL� FODUDPHQWH�

4� 4� 4� 4� 4� 4� 4� 4� 4� 4��

%$/$6�HW�DO������� VLP VLP VLP VLP VLP VLP VLP VLP QmR VLP

%$51(6�'$/<�HW�DO������� VLP VLP VLP VLP VLP VLP RXWUR
 VLP QmR VLP

%2(+0�HW�DO�������D VLP VLP VLP VLP VLP VLP VLP VLP QmR VLP

%2(+0�HW�DO�������E VLP VLP VLP VLP VLP VLP VLP VLP QmR VLP

%2(+0��9$6,/(96.,6��0,21������ VLP VLP VLP VLP VLP QmR RXWUR
 VLP QmR VLP

&$5527+(56�HW�DO������� VLP VLP VLP VLP VLP QmR RXWUR
 VLP QmR VLP

&2//,16:257+�HW�DO������� VLP VLP VLP RXWUR
 VLP QmR RXWUR
 RXWUR
 RXWUR
 VLP

&267$�HW�DO������� VLP VLP VLP VLP VLP QmR RXWUR
 VLP QmR VLP

/28=21�HW�DO������� VLP VLP VLP VLP VLP QmR RXWUR
 VLP QmR VLP

0,//(5�HW�DO������� VLP VLP VLP VLP VLP QmR RXWUR
 VLP QmR VLP

025$1',�HW�DO������� VLP VLP VLP VLP VLP VLP VLP VLP VLP VLP

3,172��%,$1&2),25(������ VLP VLP VLP VLP VLP QmR RXWUR
 VLP QmR VLP

:(%(5�HW�DO������� VLP VLP VLP RXWUR
 VLP QmR RXWUR
 RXWUR
 RXWUR
 VLP


QmR�GHWHUPLQDGR��QmR�DSOLFiYHO��QmR�UHSRUWDGR

48(67®(6
&LWDomR��$XWRU��DQR�
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%$51(6�'$/<��
3+,//,3�6��(/<������

� � � � � � � � � � � � � � � 0RGHUDGD
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HVSHFLILFDGD�H�GHILQLGD"�4���$�WD[D�GH�SDUWLFLSDomR�GDV�SHVVRDV�HOHJtYHLV�IRL�GH�SHOR�PHQRV����"�4���7RGRV�RV�VXMHLWRV�IRUDP�
VHOHFLRQDGRV�RX�UHFUXWDGRV�GD�PHVPD�SRSXODomR�RX�GH�SRSXODo}HV�VHPHOKDQWHV��LQFOXLQGR�R�PHVPR�SHUtRGR�GH�WHPSR�"�2V�
FULWpULRV�GH�LQFOXVmR�H�H[FOXVmR�SDUD�R�HVWXGR�IRUDP�SUp�HVSHFLILFDGRV�H�DSOLFDGRV�XQLIRUPHPHQWH�D�WRGRV�RV�SDUWLFLSDQWHV"�4���
)RL�IRUQHFLGD�XPD�MXVWLILFDWLYD�GR�WDPDQKR�GD�DPRVWUD��GHVFULomR�GR�SRGHU�RX�HVWLPDWLYDV�GH�YDULkQFLD�H�HIHLWR"�4���3DUD�DV�
DQiOLVHV�GHVWH�DUWLJR��D�V��H[SRVLomR�}HV��GH�LQWHUHVVH�IRL�PHGLGD�DQWHV�GR�V��UHVXOWDGR�V��VHU�PHGLGR�V�"�4���2�FURQRJUDPD�IRL�
VXILFLHQWH�SDUD�TXH�VH�SXGHVVH�UD]RDYHOPHQWH�HVSHUDU�XPD�DVVRFLDomR�HQWUH�H[SRVLomR�H� UHVXOWDGR��VH�H[LVWLVVH"�4���3DUD�
H[SRVLo}HV�TXH�SRGHP�YDULDU�HP�TXDQWLGDGH�RX�QtYHO��R�HVWXGR�H[DPLQRX�GLIHUHQWHV�QtYHLV�GD�H[SRVLomR�HP�UHODomR�DR�UHVXOWDGR�
�SRU�H[HPSOR��FDWHJRULDV�GH�H[SRVLomR�RX�H[SRVLomR�PHGLGD�FRPR�YDULiYHO�FRQWtQXD�" 4���$V�PHGLGDV�GH�H[SRVLomR��YDULiYHLV�
LQGHSHQGHQWHV��IRUDP�FODUDPHQWH�GHILQLGDV��YiOLGDV��FRQILiYHLV�H�LPSOHPHQWDGDV�FRQVLVWHQWHPHQWH�HP�WRGRV�RV�SDUWLFLSDQWHV�GR�
HVWXGR"� 4���� $� H[SRVLomR� IRL� DYDOLDGD� PDLV� GH� XPD� YH]� DR� ORQJR� GR� WHPSR"� 4���� $V� PHGLGDV� GH� UHVXOWDGR� �YDULiYHLV�
GHSHQGHQWHV��IRUDP�FODUDPHQWH�GHILQLGDV��YiOLGDV��FRQILiYHLV�H�LPSOHPHQWDGDV�FRQVLVWHQWHPHQWH�HP�WRGRV�RV�SDUWLFLSDQWHV�GR�
HVWXGR"�4����2V�DYDOLDGRUHV�GRV�UHVXOWDGRV�IRUDP�FHJDGRV�TXDQWR�DR�VWDWXV�GH�H[SRVLomR�GRV�SDUWLFLSDQWHV"�4����$�SHUGD�GH�
DFRPSDQKDPHQWR� IRL� GH� ���� RX�PHQRV"� 4���� $V� SULQFLSDLV� YDULiYHLV� SRWHQFLDLV� GH� FRQIXVmR� IRUDP�PHGLGDV� H� DMXVWDGDV�
HVWDWLVWLFDPHQWH�SDUD�VHX�LPSDFWR�QD�UHODomR�HQWUH�H[SRVLomR�}HV��H�GHVIHFKR�V�"

1D�DYDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�GR�HVWXGR�SLORWR�GH�(&5�GH�6RVQRZVNL�

HW� DO�� ������ SHOD� DSOLFDomR� GD� IHUUDPHQWD� 7KH� &RFKUDQH� &ROODERUDWLRQ¶V� WRRO� IRU�

DVVHVVLQJ�ULVN�RI ELDV �+,**,16��*5((1���������HVWH�DSUHVHQWRX�EDL[R ULVFR�GH�YLpV

SDUD�D�PDLRU�SDUWH�GRV�GRPtQLRV��2�UHVXOWDGR�SRGH�VHU�YLVWR�QD�7DEHOD���

7DEHOD���� $YDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�GH�HQVDLR�FOtQLFR��Q ��

4��� *HUDomR� GD� VHTXrQFLD� DOHDWyULD�� 4 ��� 2FXOWDomR� GH� DORFDomR� 4��� &HJDPHQWR� GH� SDUWLFLSDQWHV� H� SURILVVLRQDLV� 4���
&HJDPHQWR�GH�DYDOLDGRUHV�GH�GHVIHFKR� 4���'HVIHFKRV�LQFRPSOHWRV� 4���5HODWR�GH�GHVIHFKR�VHOHWLYR� 4���2XWUDV�IRQWHV�GH�YLpV�

$�DQiOLVH�GRV�HVWXGRV�LQFOXtGRV�SHUPLWLX�LGHQWLILFDU�WUrV�SDUkPHWURV�TXH�IRUDP�

PHQRV� DOFDQoDGRV� SHORV� HVWXGRV� SULPiULRV�� LQIRUPDo}HV� VREUH� RV� FRQIOLWRV� GH�

LQWHUHVVH�� DPRVWUDJHP� FRP� EDVH� HVWDWtVWLFD�� H� OLVWD� GH� SXEOLFDomR� FRP� DUWLJRV�

H[FOXtGRV��'RLV�FULWpULRV�IRUDP�SOHQDPHQWH�DWHQGLGRV�SRU�WRGRV�RV�HVWXGRV�DYDOLDGRV��

EXVFD�DEUDQJHQWH��VHOHomR�H�H[WUDomR�GH�GDGRV�SRU�GRLV�DXWRUHV��LQGHSHQGHQWHPHQWH�

4� 4� 4� 4� 4� 4� 4�

62612:6.,�HW�DO������� %DL[R ,QFHUWR ,QFHUWR %DL[R %DL[R %DL[R %DL[R

&ODVVLILFDomR�GR�ULVFR�GH�YLpV��DOWR��LQFHUWR�H�EDL[R�
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��� 3ULQFLSDLV�DFKDGRV

(VWD� UHYLVmR� VLVWHPiWLFD� GH� HVWXGRV� SULPiULRV� TXDOLWDWLYRV� H� TXDQWLWDWLYRV�

RIHUHFH�XPD�YLVmR�JHUDO�VREUH�R�SURFHVVR�GH�LPSOHPHQWDomR�GRV�SDFRWHV�GH�FXLGDGRV�

$%&'( H�$%&'() HP�87,��

)RUDP� LQFOXtGRV� �� HVWXGRV� SULPiULRV�� HQYROYHQGR� FHUFD� GH� ������

SDUWLFLSDQWHV� HQWUH� SURILVVLRQDLV� HQWUHYLVWDGRV� H� SDFLHQWHV�� FRP� HYHQWXDLV�

VREUHSRVLo}HV��

$V�SULQFLSDLV�HVWUDWpJLDV DGRWDGDV�QR�SURFHVVR�GH�LPSOHPHQWDomR�GRV�SDFRWHV�

$%&'( H� $%&'() LQFOXtUDP� D GLVWULEXLomR GH� PDWHULDLV HGXFDFLRQDLV�� UHXQL}HV�

HGXFDWLYDV��LQWHUYHQo}HV�FXVWRPL]DGDV��LQWHUYHQo}HV�RULHQWDGDV�SDUD�R�SUHVWDGRU�GR�

VHUYLoR� H� LQWHUYHQo}HV� HVWUXWXUDLV�� 2XWUDV� PHQRV� IUHTXHQWHV�� FRPR� YLVLWDV� GH�

GLYXOJDomR�� LQWHUYHQomR� PHGLDGD� SHOR� SDFLHQWH�� LQWHUYHQo}HV� RULHQWDGDV� SDUD� R�

SDFLHQWH�H�UHYLVmR�SRU�HVSHFLDOLVWDV� WDPEpP�IRUDP�DSUHVHQWDGDV�

5HXQL}HV� HGXFDWLYDV�� DSRLDGDV� SRU� PDWHULDLV� FRPR� IROKHWRV�� FDUW}HV� H�

S{VWHUHV�� IRUDP� LQLFLDWLYDV� LPSRUWDQWHV� SDUD� PHOKRU� FRPSUHHQVmR� GRV� SDFRWHV��

DSRLDQGR�D�IRUPDomR�QRV�HOHPHQWRV�UHODFLRQDGRV�FRP R�PDQHMR�GR�GHOLULXP��VHGDomR�

H�PRELOLGDGH SUHFRFH �%$/$6�HW� DO��� �������&RPR�PXLWRV� SURILVVLRQDLV� UHSRUWDUDP�

EDL[D� FRQILDQoD� HP� VXD� FDSDFLGDGH� GH� XVDU� DV� HVFDODV� GH� GHOLULXP�� DV� Do}HV� GH�

HGXFDomR�FRQWLQXDGD��HVWXGR�GH�FDVRV�H�DSOLFDo}HV�QD�SUiWLFD�IRUDP� IXQGDPHQWDLV�

SDUD�FRORFDU�WRGRV�RV�SDUWLFLSDQWHV�QR�PHVPR�QtYHO�GH�FRQKHFLPHQWR��QRUWHDGRV�SRU�

SURWRFRORV�FODURV�H�HVWUXWXUDV�GH�WUDEDOKR�EHP�GHILQLGDV��025$1',�HW�DO����������

2�SODQHMDPHQWR�HIHWLYR�GR�SURMHWR�H�D�JDUDQWLD�GH�VXSRUWH�H�UHFXUVRV�SRU�SDUWH�

GD� LQVWLWXLomR� GHYHP� RFRUUHU� DQWHV� GD� LPSOHPHQWDomR� SRLV�� GXUDQWH� D� PHVPD�� D�

DWHQomR�GHYH�HVWDU�GLUHFLRQDGD�j�FRQIRUPLGDGH�H�j�GRFXPHQWDomR�SDUD�JDUDQWLU� D�

DGHVmR� H� D� VXVWHQWDomR� GD� SUiWLFD� DR� ORQJR� GR� WHPSR� �%2(+0� HW� DO��� ����E��� e�

LPSRUWDQWH� VDOLHQWDU� TXH� D� H[HFXomR� SUHFLVD� WHU� VXDV� LQWHUYHQo}HV� EDVHDGDV� HP�

HYLGrQFLDV�H�DVVXPLGD�SHOD�HTXLSH�PXOWLGLVFLSOLQDU�SDUD�JHUDU�VHJXUDQoD�H�FRORFDU�

WRGRV�RV�HQYROYLGRV�QR�PHVPR�QtYHO�GH�FRPSUHHQVmR�GR�SURWRFROR�FOtQLFR��%$/$6�HW�

DO���������

1R� SURFHVVR� GH� LPSOHPHQWDomR�� DV� EDUUHLUDV� LGHQWLILFDGDV� FRP� PDLRU�

IUHTXrQFLD IRUDP� GHVDILRV� FRP� FRPXQLFDomR�� IDOWD� GH� SODQHMDPHQWR� H[FHVVR� GH�



��

GRFXPHQWDomR� H�R�UHFHLR�GH�ULVFRV�DR�SDFLHQWH��2V�IDFLOLWDGRUHV�PDLV�FLWDGRV�IRUDP�

HQYROYLPHQWR� H� DSRLR� GD� OLGHUDQoD� H[LVWrQFLD� GH� HTXLSH� PXOWLSURILVVLRQDO�

WUHLQDPHQWRV� H�FDSDFLWDo}HV�RULHQWDGDV�j�SUiWLFD�

$�LPSOHPHQWDomR�GRV�SDFRWHV�DSRLDGD�SRU�XP�PRGHOR�WHyULFR TXH�LQWHJUH�WRGDV�

DV�IDVHV�H�UHVSRQVDELOLGDGHV�H�DSUHVHQWH�DERUGDJHP�FXVWR�HIHWLYD SRGH�IDYRUHFHU�R�

SURFHVVR� PHVPR� HP� IDVHV� LQLFLDLV �.5$0� HW� DO��� ������� ,VVR� RFRUUH� SRUTXH� R�

SURFHVVDPHQWR�GDV�HVWUDWpJLDV�UHTXHU�FRRUGHQDomR FRP�DERUGDJHP�PXOWLSURILVVLRQDO�

LQFOXLQGR HQIHUPHLURV�� PpGLFRV� ILVLRWHUDSHXWDV�� IDUPDFrXWLFRV�� DGPLQLVWUDGRUHV H�

JHVWRUHV �%2(+0�HW�DO�� ����D�� $�FRQVWUXomR�GH�OLGHUDQoD�FRODERUDWLYD��DEUDQJHQWH

H�TXH�RIHUHoD� IRUPDomR�HGXFDFLRQDO H� WUDQVSDUrQFLD�QR�SURFHVVR�DMXGDP�SDUD�XP�

FRPSRUWDPHQWR�PDLV�UHFHSWLYR�GD�HTXLSH�H�IDFLOLWD�D�DGHVmR�H�R�HQWHQGLPHQWR GRV�

SRQWRV�FKDYHV�GD�LPSOHPHQWDomR �3,172� %,$1&2),25(��������

,GHQWLILFRX�VH� D� QHFHVVLGDGH� GH� HVWXGRV� TXH� VHMDP� DSOLFiYHLV�

LQGHSHQGHQWHPHQWH�GR�SRUWH�GD�87,� FRP�GHVHQKRV�PHWRGROyJLFRV PDLV�ULJRURVRV�

TXH� WRUQHP�RV� UHVXOWDGRV� UHSURGXWtYHLV� SDUD� RV� YDULDGRV� WLSRV� GH� DPELHQWH� FUtWLFR

�62612:6.,� HW� DO��� ������� $OpP� GLVVR�� H[LVWHP� IDWRUHV� HVWUXWXUDLV� H� FXOWXUDLV�

UHOHYDQWHV�QR� ORFDO�RQGH�DV�HVWUDWpJLDV� VHUmR� LPSOHPHQWDGDV��RV�TXDLV�GHYHP�VHU�

DYDOLDGRV�DQWHV RX�HP�FRQMXQWR�FRP�HVWH�SURFHVVR �%$/$6�HW�DO���������

4XDQGR�WRGRV�RV�HOHPHQWRV�GR�SDFRWH�VmR�LPSOHPHQWDGRV VLPXOWDQHDPHQWH��D�

LQFLGrQFLD�H�GXUDomR�GR�GHOLULXP��WHPSR�GH SHUPDQrQFLD�QD�87,�H�QR�KRVSLWDO��WHPSR�

GH� VHGDomR� H� GH� YHQWLODomR�PHFkQLFD� SRGHP� GLPLQXLU� H�� HP� JHUDO� RV� FXVWRV� GH�

FXLGDGRV� WDPEpP�GLPLQXHP �%$/$6�HW�DO���������%$51(6�'$/<��3+,//,36��(/<��

������&+$,���������-i�D�LPSOHPHQWDomR�SDUFLDO�GRV�HOHPHQWRV�WHQGH�D�H[LJLU�DPELHQWH�

PDLV�FRODERUDWLYR�H�FRPSRUWDPHQWR�PDLV�PRWLYDGR�SRU�SDUWH�GH�WRGRV RV�HQYROYLGRV

�&2//,61:257+�HW�DO��� ������&267$�HW�DO��� �������(P�HVSHFLDO�� D�H[HFXomR�GD�

PRELOLGDGH�SUHFRFH�FRP�D�GLPLQXLomR�GD�VHGDomR�IRL DVVRFLDGD�D�PHOKRUHV�UHVXOWDGRV

SDUD�R�SDFLHQWH �%281'6�HW�DO���������5(1�HW�DO����������(VWUDWpJLDV�GH�WUDGXomR�GR�

FRQKHFLPHQWR� H�PHGLFLQD� WUDQVODFLRQDO� SRGHP�RIHUHFHU� EHQHItFLRV� VXEVWDQFLDLV� DR�

SURFHVVR �%$/$6�HW�DO���������

$� FRODERUDomR� HQWUH� RV� SURILVVLRQDLV� SRGH� VHU� XP� SRQWR� FKDYH� QD�PDQHLUD�

FRPR�VH�FRQGX]�DV�DWLYLGDGHV��SRLV�GHPRQVWURX PDLRU�DGHVmR�DRV�WHVWHV�GH�GHVSHUWDU�

H� UHVSLUDU� HVSRQWkQHRV� H� R� XVR�PDLV� DSURSULDGR� GH� HVFDODV� GH� DYDOLDomR� GH� GRU��

DJLWDomR��VHGDomR�H�GHOLULXP �&267$�HW�DO����������3DUD�RV�H[HUFtFLRV�GH�PRELOLGDGH�

SUHFRFH�� D� WULDJHP� H� D� DYDOLDomR� LQWHUSURILVVLRQDO� SRGH� IDYRUHFHU� D� VHJXUDQoD� GR�



��

SDFLHQWH� H� UHVXOWDU� HP DWLWXGH� PDLV� FRQILDQWH GRV SURILVVLRQDLV �%2(+0��

9$6,/(96.,6��0,21���������

,PSOHPHQWDo}HV� TXH� EXVFDP� R� PDLRU� HQYROYLPHQWR� GH� IDUPDFrXWLFRV� QR�

PDQHMR�GD�GRU��DJLWDomR�H�GHOLULXP�SRGHP�LQLFLDOPHQWH�VRIUHU�UHVLVWrQFLD SRU�SDUWH�GRV�

PpGLFRV��QR�HQWDQWR� FRP�RV�UHVXOWDGRV�SRVLWLYRV�GHVWD�LQWHUDomR�QRV�GHVIHFKRV�GRV�

SDFLHQWHV��HVWHV�SURILVVLRQDLV�WHQGHP�D�LQFOXt�ORV�QDWXUDOPHQWH�QDV�DYDOLDo}HV�FOtQLFDV

�/28=21�HW�DO����������1HVVH�FRQWH[WR��SDUD�DOFDQoDU�VXFHVVR�QD�LPSOHPHQWDomR��D�

FRQVROLGDomR� GH� QRYDV� SUiWLFDV� TXH� LQVHUHP� RXWURV� SURILVVLRQDLV� QD� HTXLSH�

LQWHQVLYLVWD�SUHFLVD�WHU�DQXrQFLD�RUJDQL]DFLRQDO�GD�GLUHomR�FOtQLFD�H�GD�DGPLQLVWUDomR�

GD�LQVWLWXLomR��%$/$6�HW�DO���������%$/$6�HW�DO���������/28=21�HW�DO���������:(%(5�

HW�DO���������

2� FRPSRQHQWH� TXH� HQYROYH� D� IDPtOLD� GHYH� WHU� DERUGDJHP� DEUDQJHQWH� H

KXPDQtVWLFD�� LQFOXLQGR� SURILVVLRQDLV� GH� DVVLVWrQFLD� VRFLDO�� WHUDSLD� RFXSDFLRQDO� H�

SVLFyORJRV�� $ IDOWD� GH� RXWUDV� FODVVHV� GH� SURILVVLRQDLV� FDSDFLWDGRV� QR� FXLGDGR�

LQWHQVLYLVWD�GLILFXOWD�D�IRUPDomR�GH�XPD�HTXLSH�FDSD]�GH�LPSOHPHQWDU HVWH�HOHPHQWR

�%$51(6�'$/<� HW� DO��� ������� $OpP� GD� GLILFXOGDGH� LQHUHQWH� DR� SURFHVVR� GH�

FRPXQLFDomR� FRP� D� IDPtOLD� H[LVWH R� UHFHLR� GD� SUHVHQoD� GHOHV� FRPSURPHWHUHP� D�

URWLQD�GRV�SURILVVLRQDLV QR�DPELHQWH�FUtWLFR �025$1',�HW�DO��������� (VWDV�SHUFHSo}HV�

SRGHP� VHU� WUDWDGDV� FRP� SURWRFRORV� FODURV� H� EHP� GHILQLGRV� VREUH� D� SROtWLFD� QHVWH�

DVSHFWR��D�DGRomR��SHOD�LQVWLWXLomR��GH�DERUGDJHP�KROtVWLFD�H�KXPDQL]DGD�QD�87,��H�D�

LQWURGXomR�DGHTXDGD�GRV� YLVLWDQWHV�QRV�SURFHGLPHQWRV�H�REMHWLYRV�GHVWH�HOHPHQWR

�:(%(5�HW�DO���������

0XLWRV�GRV�KRVSLWDLV�TXH�DOFDQoDUDP�VXFHVVR�QHVVD�SUiWLFD�VH�FDUDFWHUL]DYDP�

FRPR�LQVWLWXLo}HV�GH�SHTXHQR�SRUWH��DV�TXDLV�FRQVHJXHP�DGRWDU�PDLV�IDFLOPHQWH�DV�

PXGDQoDV�H�SURFHGHU�WHVWHV�FRP�PDLRU�DJLOLGDGH�QD�LPSOHPHQWDomR� �%$/$6�HW�DO���

������� ,VVR�VH�GHYH�WDPEpP�SRU� LPSOHPHQWDU�DV�Do}HV�GH�IRUPD�HVFDORQDGD�H�SRU�

PHLR�GH�URGDGDV�LQWHUSURILVVLRQDLV �%2(+0��9$6,/(96.,6��0,21���������

2V�SURILVVLRQDLV�WLYHUDP�PDLRU�IDFLOLGDGH�HP�FRPSOHWDU�RV�WUHLQDPHQWRV�TXDQGR�

KDYLD�SODWDIRUPD�RQOLQH� FRP�VHVV}HV�HGXFDFLRQDLV�EUHYHV�H� UHJXODUHV� RULHQWDGDV�

SDUD�D�URWLQD �&$5527+(56�HW�DO����������$�FRPSUHHQVmR�GRV�SDFRWHV�HP�WHPDV�

PDLV�FRPSOH[RV�PHOKRURX�TXDQGR�RV�WUHLQDPHQWRV�IRUDP�UHDOL]DGRV�FRP�HVWUDWpJLDV�

GLIHUHQWHV� H� HP� WHPSRV� YDULDGRV�� PDV� FRP� IUHTXrQFLD� GHILQLGD� H� DYDOLDomR� GR�

HQWHQGLPHQWR�GRV�SDUWLFLSDQWHV �%$/$6�HW�DO���������



��

$� IDFLOLWDomR� GD� LPSOHPHQWDomR� RFRUUH� TXDQGR� RV� HQYROYLGRV� DFUHGLWDP� H�

VHQWHP�VH� VHJXURV� H� DSRLDGRV� GXUDQWH� D� H[HFXomR �:(%(5� HW� DO��� ������� ,VVR�

WDPEpP� VH� GHYH� DR� IRUWDOHFLPHQWR GD� FRPXQLFDomR� LQWHUGLVFLSOLQDU� Do}HV�

PXOWLGLVFLSOLQDUHV�H�DXWRQRPLD�GD�HQIHUPDJHP�H�GRV�RXWURV�SURILVVLRQDLV�LQWHQVLYLVWDV

�%$51(6�'$/<�HW�DO���������

$� IDOWD� GH� FRQKHFLPHQWR� GR� SDFRWH� UHSUHVHQWD� REVWiFXOR� TXH� GHYH� VHU�

LGHQWLILFDGR�H�VXSHUDGR�SRU�PHLR�GH�WUHLQDPHQWR�H�SURWRFRORV�FODURV �&$5527+(56�

HW� DO��� ������� -i�D� FDUJD�GH� WUDEDOKR�p�SUHRFXSDomR� UHFRUUHQWH�� SULQFLSDOPHQWH�HP�

UHODomR� j� TXDQWLGDGH� GH� GRFXPHQWDomR� D� VHU� SUHHQFKLGD� GXUDQWH� R� SURFHVVR�

�%2(+0��9$6,/(96.,6��0,21��������

$�UHVLVWrQFLD�j�PXGDQoD�HVWHYH�SUHVHQWH�QR�HVWDEHOHFLPHQWR�GRV�SDFRWHV�H��

SDUD� LVVR�� D� DYDOLDomR� GH� DWLWXGH� SDUD� D� PXGDQoD p� XP� SRQWR� FUXFLDO �%2(+0��

9$6,/(96.,6�� 0,21�� ������� $OJXPDV� SHUFHSo}HV� VREUH� HVWH� FRPSRUWDPHQWR�

UHYHODUDP�TXH�DOJXQV�PHPEURV��PHVPR�FRP�yWLPR�GHVHPSHQKR��QmR�VH�HQYROYHUDP�

DWLYDPHQWH�DWp R�ILQDO�GR�SURFHVVR�� ,VVR�SRGH�VHU�H[SOLFDGR�SHOR�IDWR�GH�QmR�KDYHU�

FRODERUDGRUHV� GHGLFDGRV� H[FOXVLYDPHQWH� j� LPSOHPHQWDomR H� DR� WHPSR� TXH� RV�

HQWUDYHV� OHYDUDP� SDUD� VHUHP� UHVROYLGRV� HP� IXQomR� GH� IOX[RV� GH� FRPXQLFDomR�

LQHILFLHQWHV��FRRUGHQDomR�FHQWUDOL]DGRUD RX�TXH�QmR�RIHUHFHX R�DSRLR�QHFHVViULR DR�

SURFHVVR �%2(+0�HW�DO�������D��%2(+0�HW�DO�������E���

4XDQGR� RV� IDWRUHV� UHODFLRQDGRV� FRP� D� DFHLWDomR�� DSOLFDomR� SUiWLFD� H�

VHJXUDQoD�QR�SURMHWR�QmR�p�JDUDQWLGD�SHORV�OtGHUHV�H�QmR WHP�UHVSDOGR�QD�FXOWXUD�H�

QRV�YDORUHV�RUJDQL]DFLRQDLV��PHVPR�RV�PHOKRUHV�FRODERUDGRUHV WHQGHP�D�SULYLOHJLDU�

RXWURV� SURMHWRV�� SRGHQGR� LQIOXHQFLDU� D� YHORFLGDGH� GD� LPSOHPHQWDomR� �%2(+0��

9$6,/(96.,6��0,21�������� (VWH�REVWiFXOR�QmR�p� VLPSOHV��SRUTXH�SRGH�HQYROYHU�

TXHVW}HV�LQVWLWXFLRQDLV TXH�SUHFLVDP�VHU�KDUPRQL]DGDV�FRP�D�ILORVRILD�GD�OLEHUWDomR�

GR� SDFLHQWH� GD� 87,� SUHIHUHQFLDOPHQWH� DQWHV� GR LQtFLR� GR� SURFHVVR�� VHQGR� D�

FRPXQLFDomR�H�D�WUDQVSDUrQFLD�IXQGDPHQWDLV SDUD�D�PXGDQoD �%$/$6�HW�DO���������

$� TXDOLGDGH� GRV� HVWXGRV�� SUHGRPLQDQWHPHQWH� PRGHUDGD� QmR� SHUPLWH

FRQFOXV}HV DVVHUWLYDV�D�UHVSHLWR�GD�HIHWLYLGDGH�GRV�SDFRWHV��SRLV�DSUHVHQWDUDP�YLpV�

H�RX�OLPLWDo}HV PHWRGROyJLFDV�TXH�SRGHP�DIHWDU�D�LQWHUSUHWDomR�GRV�UHVXOWDGRV�

$V PHWDQiOLVHV GHPRQVWUDUDP TXH�D� LPSOHPHQWDomR�GRV�SDFRWHV $%&'( H�

$%&'() SRGH� VHU� LPSRUWDQWH� SDUD� R� PDQHMR� GH� SDFLHQWHV� FUtWLFRV�� XPD� YH]� TXH�

UHVXOWRX�HP�PHQRU�LQFLGrQFLD�GH GHOLULXP� UHGX]LX�R�WHPSR�GH�YHQWLODomR�PHFkQLFD�H�

R� WHPSR� GH� SHUPDQrQFLD� QD� 87,�� DXPHQWRX� D� PRELOLGDGH� SUHFRFH� H� GLPLQXLX� D�
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PRUWDOLGDGH� QD� 87,� H� QR� KRVSLWDO� HP� FRPSDUDomR� FRP� SDFLHQWHV� TXH� UHFHEHUDP�

FXLGDGRV�XVXDLV�

��� )RUoDV�H�OLPLWDo}HV

2V� SRQWRV� IRUWHV� GHVVH� HVWXGR� LQFOXHP�� D� GHVFULomR� GDV� HVWUDWpJLDV GH�

LQWHUYHQomR� EDUUHLUDV� H� IDFLOLWDGRUHV� FDSD]HV� GH UHGX]LU� SRVVtYHLV� REVWiFXORV� QD�

LPSOHPHQWDomR�H�SURPRYHU�R�VHX�SODQHMDPHQWR GH�IRUPD�PDLV�HIHWLYD��

)RUDP�H[WUDtGRV�H�DQDOLVDGRV�RV�SULQFLSDLV�UHVXOWDGRV�GH��� HVWXGRV�SULPiULRV��

,VVR� IRUQHFHX XPD� YLVmR� DEUDQJHQWH� GRV� GLIHUHQWHV� SURFHVVRV GH� LPSOHPHQWDomR��

HVWUDWpJLDV�H�LQWHUYHQo}HV�

)RL�SRVVtYHO�GLVSRQLELOL]DU��GH�IRUPD�FRPSLODGD��D�DYDOLDomR�GRV�SDFRWHV�TXH�

SRGHP� WRUQDU� R� FXLGDGR� QD� 87,� PDLV� KXPDQL]DGR H� HIHWLYR�� FRQWULEXLQGR� SDUD�

SURPRYHU�D�OLEHUWDomR�GR�SDFLHQWH�H�JDUDQWLU�PHOKRU�TXDOLGDGH�GH�YLGD��DVVHJXUDQGR�

VXD�GLJQLGDGH�

7DPEpP�FRQWULEXLX� SDUD� R� FRQKHFLPHQWR� VREUH� HVVHV�SDFRWHV�GH� FXLGDGRV�

IDYRUHFHQGR� VXD� GLVFXVVmR� QR� PHLR� KRVSLWDODU� H� DFDGrPLFR� VRE� D� yWLFD GD�

LPSOHPHQWDomR�H�HIHWLYLGDGH��DERUGDQGR�DVSHFWRV�GD LQWHU H�PXOWLGLVFLSOLQDULGDGH�

(PERUD�DV PHWDQiOLVHV WHQKDP�IDYRUHFLGR�RV� UHVXOWDGRV�SDUD�D�PDLRULD�GRV�

GHVIHFKRV� DYDOLDGRV�� QmR� IRL� SRVVtYHO� HVWDEHOHFHU� FRQFOXV}HV� DVVHUWLYDV VREUH� D�

HIHWLYLGDGH�H�VHJXUDQoD�GRV�SDFRWHV��HVSHFLDOPHQWH�SRUTXH�D�PDLRULD�GRV�HVWXGRV�

TXDQWLWDWLYRV�LQFOXtGRV�DSUHVHQWDYD�GHVHQKR�PHWRGROyJLFR�GR�WLSR�DQWHV�H�GHSRLV��VHP�

JUXSR�FRQWUROH H�QmR�DQDOLVDUDP�RV�ULVFRV�SDUD�RV SDFLHQWHV��

$� TXDOLGDGH GRV� HVWXGRV� LQFOXtGRV� UHTXHU� TXH� VXDV� FRQFOXV}HV� VHMDP�

FRQILUPDGDV� FRP� DPRVWUDV� PDLRUHV�� GHVHQKRV� FRP� PDLRU� ULJRU� PHWRGROyJLFR��

HVSHFLDOPHQWH�HQVDLRV�FRQWURODGRV�UDQGRPL]DGRV��

7DLV� DSRQWDPHQWRV� GHYHP� VHU� FRQVLGHUDGRV� HP� HVSHFLDO� SDUD� R� SDFRWH�

$%&'()�� XPD� YH]� TXH� IRUDP� LGHQWLILFDGRV� PXLWRV� WUDEDOKRV� DSUHVHQWDGRV� HP�

FRQJUHVVRV� H� FRQIHUrQFLDV�� PDV� XP Q~PHUR� SHTXHQR� GH� HVWXGRV� FRPSOHWRV�

SXEOLFDGRV��

$OpP� GLVVR�� UHYLV}HV� VLVWHPiWLFDV� HVWmR� VXMHLWDV� D� OLPLWDo}HV� LPSRUWDQWHV��

HVSHFLDOPHQWH�TXDQGR�DERUGDP�TXHVW}HV�FRPSOH[DV�H�GHVIHFKRV�KHWHURJrQHRV��$R�

VLVWHPDWL]DU�RV�UHVXOWDGRV�GH�PDLV�GH��������SDUWLFLSDQWHV�HP�GLIHUHQWHV�FHQiULRV�H�
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GHVHQKRV� PHWRGROyJLFRV�� SDUWLFXODULGDGHV� GRV� HVWXGRV� LQGLYLGXDLV� SRGHP� WHU� VLGR�

SHUGLGDV�RX�QHJOLJHQFLDGDV�

��� ,PSOLFDo}HV�SDUD�D�SUiWLFD

$� FDUrQFLD� GH�PDLV� UHVXOWDGRV� HP� IDYRU� GRV� SDFRWHV� WDOYH]� UHSUHVHQWH� XP�

GHVDILR�SDUD�D�GLVVHPLQDomR�GD�LPSOHPHQWDomR��SRLV�QmR�SHUPLWH FRQYLFomR�VREUH�D�

VXD�HIHWLYLGDGH�H�VHJXUDQoD��H�TXH HOHV�GH�IDWR�JDUDQWHP PHOKRUHV�EHQHItFLRV�FOtQLFRV

DRV SDFLHQWHV�FUtWLFRV�

$� DGRomR� GH� PRGHORV� WHyULFRV� H� HVWUXWXUDV� GH� WUDEDOKR� TXH� FRQVLGHUDP H�

PDSHLDP�DV�EDUUHLUDV�H�IDFLOLWDGRUHV�GR�SURFHVVR DSUHVHQWRX�UHVXOWDGRV�SURPLVVRUHV

HP�IDYRU�GD�LPSOHPHQWDomR��&RQWXGR��D�DFHLWDomR�GDV�HVWUDWpJLDV�SHODV�HTXLSHV�WHP�

SDSHO�GHWHUPLQDQWH�QRV�UHVXOWDGRV�D�VHUHP�DOFDQoDGRV�H�QmR�VH�SRGH�DILUPDU�TXDO�

SURFHVVR RX�HVWUDWpJLD�p PDLV�SURPLVVRUD��GH�PRGR�TXH�FDGD�LQVWLWXLomR�GHYH�SODQHMDU�

D�LPSOHPHQWDomR�GH�DFRUGR�FRP�RV�VHXV�UHFXUVRV�HVWUXWXUDLV��KXPDQRV�H�FXOWXUDLV��

2 HVIRUoR� SDUD LPSOHPHQWDU R� SDFRWH� VRE� D� yWLFD� LQWHU� H� PXOWLGLVFLSOLQDU�

LQFOXLQGR�� DOpP� GH PpGLFRV� H GD HTXLSH� GH� HQIHUPDJHP� RXWURV� SURILVVLRQDLV�

�ILVLRWHUDSHXWDV�� WHUDSHXWDV� RFXSDFLRQDLV�� IDUPDFrXWLFRV�� DVVLVWHQWHV� VRFLDLV��

SVLFyORJRV�� JHVWRUHV��� p� DOWDPHQWH� UHFRPHQGiYHO� H� PHOKRUD DV DWLWXGHV H�

FRPSRUWDPHQWRV�GD�HTXLSH�

��� ,PSOLFDo}HV�SDUD�D�SHVTXLVD

$�DXVrQFLD�GH�GHVHQKRV�GH�HVWXGRV�PDLV�DSURSULDGRV� �HQVDLRV FRQWURODGRV

UDQGRPL]DGRV�� SRU� H[HPSOR�� H� DPRVWUDV� PDLRUHV� GH� SDFLHQWHV� TXH� UHSUHVHQWHP�

PHOKRU� DV� PHGLGDV� HVWXGDGDV� IRUDP� DSRQWDGDV� FRPR� SRVVtYHLV ODFXQDV SDUD� D�

LPSOHPHQWDomR�GHVVHV SDFRWHV�GH�FXLGDGR��%$/$6�HW�DO���������%281'6��������

$� QHFHVVLGDGH� GH� HVWXGRV� TXH� SRVVLELOLWHP� D� H[WUDSRODomR� GRV� DFKDGRV�

LQGHSHQGHQWH�GR�SRUWH�GRV�KRVSLWDLV�H�GD 87,�WDPEpP�IRUDP FLWDGRV �%$/$6�HW�DO���

������62612:6.,�HW�DO���������

$PRVWUDV�PDLRUHV�GH� ILVLRWHUDSHXWDV�� IDUPDFrXWLFRV��DX[LOLDUHV�H� WpFQLFRV�GH�

HQIHUPDJHP�� DVVLP� FRPR� D� H[SORUDomR� GD� UHODomR� HQWUH� DV� DWLWXGHV� SHVVRDLV� H�

LQVWLWXFLRQDLV�FRP�D�H[HFXomR�GR�SDFRWH�WDPEpP�SRGHULDP�DXPHQWDU�R�FRQKHFLPHQWR�

VREUH�R�SURFHVVR�GH� LPSOHPHQWDomR� �%2(+0�HW DO�������D��&$5527+(56�HW�DO���
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������ 2V�HVWXGRV�SUHFLVDP�HQYROYHU�QmR�DSHQDV�RV�OtGHUHV�GDV�iUHDV�GH�87,��PDV�

RV�SURILVVLRQDLV�TXH�WUDEDOKDP�QD�URWLQD�GLiULD��DOpP�GD�QHFHVVLGDGH�GH�PDLV�HVWXGRV�

LQFOXLQGR�REVHUYDomR�GLUHWD�GDV�SUiWLFDV�QD�87,��0,//(5�HW�DO��������

(VWXGRV� SURVSHFWLYRV� DMXGDULDP� D� GHWHUPLQDU� VH� DV� LQWHUYHQo}HV� TXH�

LQIOXHQFLDP�DV�DWLWXGHV�HP�UHODomR�j�FDUJD�GH�WUDEDOKR�H�D�IDFLOLGDGH�GDV�Do}HV�QR�

SURFHVVR�GH�LPSOHPHQWDomR�UHVXOWDP�HP�PHOKRU�DGHVmR�DR�SDFRWH��%2(+0 HW�DO���

����E��

3HVTXLVDV� GHVHQYROYLGDV� FRP� PRGHORV� WHyULFRV� H� DUFDERXoR� FRQFHLWXDO�

DGHTXDGRV� SRGHP� FRQWULEXLU� SDUD� R� PHOKRU� HQWHQGLPHQWR� VREUH� TXHVW}HV�

RUJDQL]DFLRQDLV��%2(+0��9$6,/(96.,��0,21��������

,PSUHFLV}HV�QD�DYDOLDomR�GH�GHOLULXP�SRU�SDUWH�GRV�SURILVVLRQDLV�GH�VD~GH��D�

IDOWD�GH�HVWXGRV�VREUH�D�DGHVmR�DR�SDFRWH�H�XWLOL]DQGR PHGLGDV�REMHWLYDV�SDUD�FDGD�

HOHPHQWR GR�SDFRWH WDPEpP�SUHFLVDP�VHU�FRQVLGHUDGDV��&+$,��������

2XWUDV� ODFXQDV� LPSRUWDQWHV� VmR�� D� IDOWD� GH� HVWXGRV� FRP� DYDOLDo}HV�

HFRQ{PLFDV��FRPSDUDomR�FRP�RXWURV�SURWRFRORV�GH�FXLGDGR�HP�87,��GHVIHFKRV�FRP�

PDLRU� WHPSR� GH� VHJXLPHQWR� DSyV� D� OLEHUWDomR� GD�87,�� H� D� HIHWLYD� SXEOLFDomR� GRV�

HVWXGRV�FRPSOHWRV�VREUH�R�SDFRWH�$%&'() HP�UHYLVWDV�H�SHULyGLFRV�FLHQWtILFRV��DSyV�

DSUHVHQWDomR�HP�FRQJUHVVRV�

3RGH�VH� WDPEpP� FRQVLGHUDU� R� HQYROYLPHQWR� GRV� IDPLOLDUHV�� VXDV� FUHQoDV� H�

FRPSRUWDPHQWRV��EHP�FRPR�D�SDUWLFLSDomR�GH�SVLFyORJRV��WHUDSHXWDV�RFXSDFLRQDLV�H�

DVVLVWHQWHV�VRFLDLV QD�LPSOHPHQWDomR�GR�SDFRWH�$%&'()��



��

� &21&/86­2

2V� HVWXGRV� SULPiULRV� LQFOXtGRV� QHVWD� UHYLVmR� VLVWHPiWLFD� DSRQWDUDP� YiULRV�

EHQHItFLRV� SRWHQFLDLV� GRV� SURFHVVRV GH� LPSOHPHQWDomR� GRV� SDFRWHV� GH� FXLGDGRV�

$%&'( H�$%&'() HP�87,��

$V� LQIRUPDo}HV�TXDOLWDWLYDV�VLVWHPDWL]DGDV�QHVWD� UHYLVmR�VLVWHPiWLFD�SRGHP�

FRQWULEXLU� SDUD� R� SODQHMDPHQWR� H� H[HFXomR� GR� SURFHVVR� GH� LPSOHPHQWDomR��

IXQGDPHQWDGRV�QDV�HYLGrQFLDV�H�QRV�FRQKHFLPHQWRV�DFXPXODGRV��

(VWUDWpJLDV� HQYROYHQGR� D� GLVWULEXLomR� GH� PDWHULDLV� HGXFDFLRQDLV�� UHXQL}HV�

HGXFDWLYDV� H� LQWHUYHQo}HV� FXVWRPL]DGDV� SDUD� R� REMHWLYR� GHVHMDGR VmR� DV� PDLV�

IUHTXHQWHV H� GHYHP� VHU� DSRLDGDV� SRU� PRGHOR� WHyULFR� DGHTXDGR� DR� FHQiULR� GD�

LQVWLWXLomR�� FRQVLGHUDQGR� IDWRUHV� FRPR� FXOWXUD� RUJDQL]DFLRQDO�� GLVSRVLomR� SDUD� D�

PXGDQoD� H� VHXV� UHFXUVRV� WpFQLFRV� H� KXPDQRV TXH� SRGHP� LQIOXHQFLDU� QD�

LPSOHPHQWDomR� 3DUD�WDQWR��p�QHFHVViULR�EXVFDU�PDQHLUDV�GH�VXSHUDU�DV�EDUUHLUDV�GH�

FRPXQLFDomR��IDOWD�GH�SODQHMDPHQWR��H[FHVVR�GH�GRFXPHQWDomR H�UHFHLR�GH�ULVFRV�DR�

SDFLHQWH��(P�FRQWUDSDUWLGD�R�PDLRU�HQYROYLPHQWR�H�DSRLR�GD�OLGHUDQoD��D�H[LVWrQFLD�GH�

HTXLSH�PXOWLSURILVVLRQDO��R�LQYHVWLPHQWR�HP�WUHLQDPHQWRV�H�DV�FDSDFLWDo}HV�RULHQWDGDV�

j�SUiWLFD SRGHP�OHYDU�DR�r[LWR�GD�LPSOHPHQWDomR�

e�SURYiYHO�TXH�R�SURFHVVR�GH�LPSOHPHQWDomR�GRV�SDFRWHV�$%&'( H�$%&'()

RIHUHoD� UHVXOWDGRV�PHOKRUHV�GR�TXH�RV�FXLGDGRV�KDELWXDLV�� SULQFLSDOPHQWH�SDUD�RV�

GHVIHFKRV� WHPSR�GH�SHUPDQrQFLD�QD�87,�� WHPSR�GH�YHQWLODomR�PHFkQLFD��GHOLULXP��

PRUWDOLGDGH� QD�87,� H� QR� KRVSLWDO� H�PRELOL]DomR� SUHFRFH� (QWUHWDQWR�� WDLV� DFKDGRV�

SUHFLVDP�VHU�FRUURERUDGRV�SRU�HVWXGRV�FRP�GHVHQKR�PHWRGROyJLFR�DGHTXDGR�

$OpP�GLVVR�� IRUDP� LGHQWLILFDGDV� ODFXQDV�QR�FRQKHFLPHQWR TXH� UHVXOWDUDP�QD�

LQGLFDomR� GH� SURSRVWDV� UHOHYDQWHV� SDUD� SHVTXLVDV� IXWXUDV�� D� ILP� GH� FRQILUPDU D�

HIHWLYLGDGH�H�VHJXUDQoD�GHVVHV�SDFRWHV�GH�FXLGDGRV�
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1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

/,8��-��7��HW�DO��)DFWRUV�DVVRFLDWHG�ZLWK�ORZ�DGKHUHQFH�WR�KHDG�RI�EHG�HOHYDWLRQ�GXULQJ�PHFKDQLFDO�YHQWLODWLRQ�LQ�
&KLQHVH�LQWHQVLYH�FDUH�XQLWV��&KLQ�0HG�-��(QJO���Y�������Q�����S�����������0DU������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

0$12-/29,&+��0���5$7=��'���0,//(5��0��$���.5(,1��6��/��8VH�RI�GDLO\�LQWHUUXSWLRQ�RI�VHGDWLRQ�DQG�HDUO\�PRELOLW\�LQ�
86�KRVSLWDOV��-RXUQDO�RI�1XUVLQJ�&DUH�4XDOLW\��+DJHUVWRZQ��Y������Q�����S���������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

0$16285,��3���-$9$'3285��6���=$1'��)���*+2'6%,1��)���6$%(7,$1��*���0$6-(',��0���7$%$7$%$((��+��5��
,PSOHPHQWDWLRQ�RI�D�SURWRFRO�IRU�LQWHJUDWHG�PDQDJHPHQW�RI�SDLQ��DJLWDWLRQ��DQG�GHOLULXP�FDQ�LPSURYH�FOLQLFDO�RXWFRPHV�
LQ�WKH�LQWHQVLYH�FDUH�XQLW��$�UDQGRPL]HG�FOLQLFDO�WULDO��-RXUQDO�RI�&ULWLFDO�&DUH��Y������Q�����S����������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

02��<���=,00(50$11��$��(���7+20$6��0��&��3UDFWLFH�SDWWHUQV�DQG�RSLQLRQV�RQ�FXUUHQW�FOLQLFDO�SUDFWLFH�JXLGHOLQHV�
UHJDUGLQJ�WKH�PDQDJHPHQW�RI�GHOLULXP�LQ�WKH�LQWHQVLYH�FDUH�XQLW��-RXUQDO�RI�3KDUPDF\�3UDFWLFH��7KRXVDQG�2DNV��Y��
����Q�����S����������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

2/6(1��%��)���5867�(1��7���6$1'9,.��/���-$&2%6(1��0���9$/(%(5*��%��7��5HVXOWV�RI�LPSOHPHQWLQJ�D�SDLQ�
PDQDJHPHQW�DOJRULWKP�LQ�LQWHQVLYH�FDUH�XQLW�SDWLHQWV��7KH�LPSDFW�RQ�SDLQ�DVVHVVPHQW��OHQJWK�RI�VWD\��DQG�GXUDWLRQ�RI�
YHQWLODWLRQ��-RXUQDO�RI�&ULWLFDO�&DUH��3KLODGHOSKLD��Y������S����������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

5(,0(56��0���0,//(5��&��&OLQLFDO�QXUVH�VSHFLDOLVW�DV�FKDQJH�DJHQW��GHOLULXP�SUHYHQWLRQ�DQG�DVVHVVPHQW�SURMHFW��
&OLQLFDO�1XUVH�6SHFLDOLVW�&16��%DOWLPRUH� Y������Q�����S����������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

52'5,*8(=��5��0��,PSOHPHQWDWLRQ�RI�DQ�HDUO\�SURJUHVVLYH�PRELOLW\�SURJUDP LQ�WKH�,QWHQVLYH�&DUH�8QLWV��3URJUDP�LQ�
WKH�,QWHQVLYH�&DUH�8QLWV��S������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'(�RX�$%&'()�

6$/021'��6��:���(&+(9$55,$��0���$//5($'��9��&DUH�EXQGOHV�LQFUHDVLQJ�FRQVLVWHQF\�RI�FDUH��2UWKRSDHGLF�
1XUVLQJ��3KLODGHOSKLD� Y������Q�����S��������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()
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(VWXGR -XVWLILFDWLYD�GH�H[FOXVmR

9$6,/(96.,6��(��(���3$1'+$5,3$1'(��3��3���*,5$5'��7��'���(/<��(��:��$�VFUHHQLQJ��SUHYHQWLRQ��DQG�UHVWRUDWLRQ�
PRGHO�IRU�VDYLQJ�WKH�LQMXUHG�EUDLQ�LQ�LQWHQVLYH�FDUH�XQLW�VXUYLYRUV��&ULWLFDO�&DUH�0HGLFLQH��3KLODGHOSKLD��Y�����������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

:$/6+��7��6��.<'21$.,��.��/((��5��-��(9(5,1*+$0��.��$1721(//,��-��+$5.1(66��5��7��&2/(��6��48$6,0��7��
58''<��-��0&'28*$//��0��'$9,'621��$��587+(5)25'��-��5,&+$5'6��-��:(,5��&��-��'HYHORSPHQW�RI�SURFHVV�
FRQWURO�PHWKRGRORJ\�IRU�WUDFNLQJ�WKH�TXDOLW\�DQG�VDIHW\�RI�SDLQ��DJLWDWLRQ��DQG�VHGDWLRQ�PDQDJHPHQW�LQ�FULWLFDO�FDUH�
XQLWV��&ULWLFDO�&DUH�0HGLFLQH� 3KLODGHOSKLD� Y������Q�����S����������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

<281.(5��-��&DUH�RI�WKH�LQWXEDWHG�SDWLHQW�LQ�WKH�3$&8��WKH�
$%&'(
�DSSURDFK��-RXUQDO�RI�3HULRSHUDWLYH�3UDFWLFH��
/RQGRQ��Y������Q�����S����������������

1mR�p�LPSOHPHQWDomR�GR�SDFRWH�
$%&'( RX�$%&'()

)RQWH��(ODERUDomR�SUySULD�
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$3Ç1',&(�&�± %DUUHLUDV�H�IDFLOLWDGRUHV�LGHQWLILFDGRV�QRV�HVWXGRV

�FRQWLQXD�
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%DODV�HW�DO�������
�$%&'(�

&RQVROLGDWHG�
)UDPHZRUN�IRU�
,PSOHPHQWDWLRQ�
5HVHDUFK��&),5��H
0RRUH
V�PRGHO

x 4XHVW}HV�UHODFLRQDGDV�FRP�D�LQWHUYHQomR�
�SRU�H[HPSOR��PHGR�GH�ULVFRV�DR�SDFLHQWH�

x 'HVDILRV�QD�FRRUGHQDomR�H�QD�FRPXQLFDomR
x %DL[R�FRQKHFLPHQWR�VREUH�R�SDFRWH
x 3UHRFXSDo}HV�FRP�D�FDUJD�GH�WUDEDOKR
x 4XDQWLGDGH�GH�GRFXPHQWDomR

x ([HFXomR�GLiULD��LQWHUGLVFLSOLQDULGDGH�H�
URGDGDV�

x (QYROYLPHQWR�GH�OtGHUHV�FKDYH
x (VIRUoRV�HGXFDFLRQDLV�FRQWtQXRV�H�

GLYHUVLILFDGRV

%DUQHV�'DO\�HW�DO�������
�$%&'()�

&RQVROLGDWHG�
)UDPHZRUN�IRU�
,PSOHPHQWDWLRQ�
5HVHDUFK��&),5�

x 1HFHVVLGDGH�GH�PXLWRV�UHJLVWURV�QR�VLVWHPD�
LQIRUPDWL]DGR

x $YDOLDomR�QmR�FRQILiYHLV�SRU�SDUWH�GRV�
SURILVVLRQDLV

x $OWD�WD[D�GH�URWDWLYLGDGH�GD�HTXLSH
x (OHJLELOLGDGH�LQFRUUHWD�GH�SDFLHQWHV�SDUD�R�

SDFRWH
x 'HVDILRV�FRP�D�FRRUGHQDomR�H�D�

FRPXQLFDomR
x ([FHVVR�GH�GRFXPHQWDomR
x 3URWRFRORV�QmR�IRUPDOL]DGRV
x ([FHVVR�GH�FROHWD�GH�GDGRV
x 'HVDOLQKDPHQWR�DGPLQLVWUDWLYR�ILQDQFHLUR�QD�

DTXLVLomR�SULRULWiULD�GH�PDWHULDLV

x &ULDomR�GH�XPD�UHGH�YLUWXDO�GH�GLVFXVVmR�H�
WURFD�GH�H[SHULrQFLDV

x 7UHLQDPHQWR
x $YDOLDomR�GR�GHVHPSHQKR�GRV�HQYROYLGRV
x $OLQKDPHQWR�LQGLYLGXDO�SRU�FRODERUDGRU
x $XGLWRULD

%RHKP�HW�DO�������D�
�$%&'(�

2XWFRPH�3URGXFWLRQ�
0RGHO DGDSWDGR

x )DOWD�GH�FODUH]D�QR�SURWRFROR
x 'pILFH�GH�FRQKHFLPHQWR�VREUH�R�SDFRWH
x 'HVDILRV�FRP�FRRUGHQDomR�H�FRPXQLFDomR
x 5HVSRQVDELOLGDGHV�GH�IXQo}HV�SRXFR�FODUDV

x (TXLSH�PXOWLSURILVVLRQDO
x 7UHLQDPHQWR
x 'HVHQYROYLPHQWR�GH�SURWRFROR
x &RQYHUVD�GH�DOLQKDPHQWR�FRP�SDUWLFLSDQWHV�
x (QYROYLPHQWR�GRV�OtGHUHV
x )RUPDomR�GH�JUXSR�GH�WUDEDOKR
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%RHKP��9DVLOHYVNLV��
0LRQ������
�$%&'(�

2XWFRPH�3URGXFWLRQ�
0RGHO DGDSWDGR

x 4XDGUR�LQVXILFLHQWH�GH�SURILVVLRQDLV
x 0HGR�RX�GHVFRQIRUWR�SDUD�H[HFXWDU�R�SDFRWH

x &RPSDUWLOKDU�H[SHULrQFLDV�H�HVWXGR�GH�FDVRV
x (QYROYLPHQWR�GD�OLGHUDQoD
x 7UHLQDPHQWR�FRP�HTXLSH�PXOWLSURILVVLRQDO
x &ULDU�JUXSR�IRFDO
x 'XSOD�FKHFDJHP�GH�UHJLVWURV
x 0RVWUD�GH�YtGHRV
x 3URWRFRORV�FODURV
x (TXLSH�GHGLFDGD�SDUD�D�H[HFXomR
x 5HDOL]DU�SLORWR�SDUD�GHPRQVWUDU�UHVXOWDGRV�H�

LQVSLUDU�D�HTXLSH
x )RUWDOHFHU�FRPXQLFDomR�H�SUR[LPLGDGH�FRP�

R�SDFLHQWH

&DUURWKHUV�HW�DO�������
�$%&'(�

1mR�UHSRUWDGR x )DOWD�GH�UHFXUVRV��SDUWLFXODUPHQWH�
UHODFLRQDGD�DR�SURJUDPD�GH�PRELOLGDGH�
SUHFRFH

x 3UREOHPDV�FRP�D�FRRUGHQDomR�GR�SURJUDPD
x 5HTXLVLWRV�GR�SURJUDPD�GH�

WUHLQDPHQWR�FRQKHFLPHQWR
x 3UHVWDomR�GH�FRQWDV
x 'HVDILRV�FRP�GRFXPHQWDomR

x 3ODQHMDPHQWR�GR�SURFHVVR�GH�
LPSOHPHQWDomR

x 7UHLQDPHQWR�H�VXSRUWH
x $SRLR�PpGLFR�H�GD�OLGHUDQoD�GR�KRVSLWDO
x $JLOLGDGH�QR�SURFHVVR�GH�GRFXPHQWDomR
x )RFR�QD�VHJXUDQoD�GR�SDFLHQWH
x &XOWXUD�GH�LPSOHPHQWDomR�GH�TXDOLGDGH

&RVWD�HW�DO�������
�$%&'(�

1mR�UHSRUWDGR x 9LHVHV�QDV�SHVTXLVDV
x 3HVTXLVDV�DXWRUHSRUWDGDV�

x 5RGDGDV�PXOWLGLVFLSOLQDUHV
x )DWRUHV�FXOWXUDLV�H�FRQWH[WXDLV�FODURV
x (TXLSH�LQWHUSURILVVLRQDO
x )DFLOLWDGRUHV�QD�HTXLSH
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.UDP�HW�DO�������
�$%&'(�

1mR�UHSRUWDGR x 7HPSR�GH�LPSOHPHQWDomR
x $WUDVR�QD�DSURYDomR�GD�SROtWLFD�

DGPLQLVWUDWLYD�GR�SDFRWH
x *UDQGH�DOWHUDomR�QD�IRUPD�GH�SURFHGHU�R�

UHJLVWUR�PpGLFR�HOHWU{QLFR

x &RPSHWrQFLD�GD�HTXLSH�PXOWLGLVFLSOLQDU
x $SRLR�RUJDQL]DFLRQDO
x (VWXGR�GH�FDVRV
x $SULPRUDPHQWR�QD�IRUPD�GH�HGXFDU�D�HTXLSH�

GH�HQIHUPDJHP��PHGLDQWH�DERUGDJHP�
PXOWLIDFHWDGD

/RX]RQ�HW�DO�������
�$%&'(�

1mR�UHSRUWDGR x )DOWD�GH�FRQKHFLPHQWR�GR�SDFRWH
x 0RGLILFDomR�GD�FXOWXUD�RUJDQL]DFLRQDO�
x +HVLWDomR�LQLFLDO�GD�HTXLSH�PpGLFD�
x 'HGLFDU�IDUPDFrXWLFR�j�87,
x $XPHQWR�GD�FDUJD�GH�WUDEDOKR

x (GXFDomR�FRQWLQXDGD�
x 5HIRUoR�GLiULR�GH�FRQFHLWRV
x 5HFRQKHFLPHQWR�GD�HTXLSH�PpGLFD

3LQWR��%LDQFRILRUH������
�$%&'(�

1mR�UHSRUWDGR x 5RWDWLYLGDGH�H[FHVVLYD�GD�HTXLSH
x 3UREOHPDV�FRP�D�PRWLYDomR�GD�HTXLSH
x 'HVDILRV�HQWUH�RV�SURILVVLRQDLV
x 'pILFHV�GH�FRQKHFLPHQWR�
x 5HJLVWURV�H[FHVVLYRV�
x 3UiWLFDV�LQFRQVLVWHQWHV�SRU�SDUWH�GRV�

PpGLFRV
x 5HOXWkQFLD�HP�VHJXLU�SURWRFRORV�
x 9iULRV�OtGHUHV�D�VHUHP�UHSRUWDGRV
x 'HVDILRV�FRP�FRPXQLFDomR
x &DUJD�GH�WUDEDOKR�H�SUHRFXSDo}HV�

UHODFLRQDGDV�j�GRFXPHQWDomR
x 5HFHLR�GH�ULVFRV�DR�SDFLHQWH

x )DFLOLGDGH�QD�UHDOL]DomR�GH�UHJLVWURV
x $SRLR�GD�OLGHUDQoD
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�5HIHUH�VH�D�XPD�UHXQLmR�GRV�LQWHJUDQWHV�GD�HTXLSH�GH�FXLGDGR�SDUD�GLVFXWLU�DV�RFRUUrQFLDV��DV�PHWDV�H�R�SODQR�WHUDSrXWLFR��HP�IRUPDWR�FRODERUDWLYR��H�
SDFWXDQGR�DV�GHFLV}HV��
)RQWH��(ODERUDomR�SUySULD�
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:HEHU�HW�DO�������
�$%&'()�

7UDGLWLRQDO�0HGLFDO�
0RGHO

x 4XDGUR�LQVXILFLHQWH�GH�SURILVVLRQDLV
x 'HVDILR�SDUD�H[HFXWDU�PRELOLGDGH
x (VWUXWXUD�ItVLFD�LQDGHTXDGD�
x (TXLSDPHQWR�LQDGHTXDGR�
x 'HVDILRV�FRP�FRPXQLFDomR
x 'HVDILRV�FRP�DJHQGDV�GR�SDFLHQWH
x )DOWD�GH�FRQKHFLPHQWR�VREUH�R�SDFRWH
x 5HFHLR�GH�ULVFRV�DR�SDFLHQWH
x 'HVDILRV�FRP�D�FXOWXUD�RUJDQL]DFLRQDO

x )RUQHFHU�DVVLVWrQFLD�VRFLDO�DRV�SDFLHQWHV�H�
IDPLOLDUHV

x 3DGURQL]DU�SUiWLFDV�SRGH�PHLR�GH�SURWRFROR
x 5RGDGDV�PXOWLGLVFLSOLQDUHV�
x 3DGURQL]DomR�GH�IRUPXOiULRV�GH�PRELOLGDGH�

SUHFRFH
x 7UHLQDPHQWR�FRP�IRFR�HP�PRELOLGDGH�

SUHFRFH
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