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EDVH� GR� &� FRQWULEXtUDP� SDUD� D� GHFLVmR� DFHUWDGD� GDV� SRSXODo}HV� PDLV�
SURPLVVRUDV�SDUD�D�FRQGXomR�GR�SURJUDPD�GH�VHOHomR�UHFRUUHQWH��SRVVLELOLWDQGR�D�
REWHQomR� GH� JDQKRV� PDLV� H[SUHVVLYRV� FRP� D� VHOHomR�� 2� SURJUHVVR� JHQpWLFR�
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JHQpWLFR� REWLGR� IRL� QHJDWLYR�� SRUpP�� DV� QRWDV� DWULEXtGDV� DV� IDPtOLDV� SHUPLWHP�
FODVVLILFi�ODV� FRPR� SODQWDV� GH� SRUWH� HUHWR�� 4XDQGR� FRQVLGHUDGRV� RV� WUrV�
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UHFRUUHQWH�HP�IXWXURV�FLFORV�
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3ODQW�%UHHGLQJ��± )HGHUDO�8QLYHUVLW\�RI�/DYUDV��/DYUDV��0LQDV�*HUDLV��%UD]LO�

7KH�REMHFWLYHV�RI�WKLV�ZRUN�ZHUH�WR�REWDLQ�FRPPRQ�EHDQ�OLQHV�ZLWK�KLJK�
JUDLQ� \LHOG�� XSULJKW� SODQW� KDELW� DQG� D� FDULRFD�W\SH� JUDLQ�� 7KXV�� D� UHFXUUHQW�
VHOHFWLRQ�SURJUDP�ZDV�FDUULHG�RXW�ZLWK�HPSKDVLV�LQ�REWDLQLQJ�D�EDVH�SRSXODWLRQ��
WR�HYDOXDWH� WKH�VHJUHJDWLQJ�IDPLOLHV�DQG�WR�HVWLPDWH�WKH�JHQHWLF�SURJUHVV��)LUVW��
WKH� XSULJKW� OLQHV� ZHUH� LQWHUFURVVHG� DFFRUGLQJ� WR� D� GLDOOHO� VFKHPH�� 7KHQ�� WKH�
UHVXOWLQJ�SRSXODWLRQV�ZHUH�HYDOXDWHG�LQ�UHODWLRQ�WR�WKH�SDUHQW¶V�FRPELQLQJ�DELOLW\�
DQG� RI� JHQHUDWLQJ� VXSHULRU� OLQHV� WKDW� IROORZ� D� VSHFLILHG� SDWWHUQ� LQ� WKH� )��
JHQHUDWLRQ��(OHYHQ�RXW� RI� LQLWLDO� IRUW\� WZR�SRSXODWLRQV�ZHUH� FKRVHQ��E\�XVH�RI�
VSHFLILF�PHWKRGRORJLHV��IRU�WKH�EDVH�SRSXODWLRQ��6���RI�WKH�ILUVW�F\FOH��&����2QH�KXQGUHG�DQG�QLQHW\�6����IDPLOLHV IURP�WKH�&� ZHUH�HYDOXDWHG�IRU�JUDLQ�\LHOG�DQG�SODQW�DUFKLWHFWXUH��)URP�WKHVH�����IDPLOLHV������ZHUH�VHOHFWHG�WR�FRQVWLWXWH�WKH�
6��� IDPLOLHV��ZKLFK�ZHUH�WKHQ�HYDOXDWHG��/DWHU�����6����IDPLOLHV�ZHUH�FKRVHQ�WR�FRQWLQXH� WKH� &��� IURP� ZKLFK� WKH� ��� PRVW� SURPLVLQJ� RQHV� ZHUH� WDNHQ� IRU� WKH�UHFRPELQDWLRQ� SURFHVV� WKDW� RULJLQDWHG� WKH� EDVH� SRSXODWLRQ� IRU� WKH� VHFRQG�
VHOHFWLRQ�F\FOH��&����7KH����6����IDPLOLHV�ZHUH�UHYDOXDWHG�LQ�WKH�6����JHQHUDWLRQ��,Q�WKH�ODWWHU�JHQHUDWLRQ�DV�ZHOO�DV�LQ�WKH�IROORZLQJ&� JHQHUDWLRQV��QRW RQO\�JUDLQ�\LHOG� DQG�SODQW� DUFKLWHFWXUH�EXW� DOVR� WKH�JUDLQ� W\SH�ZHUH� HYDOXDWHG��7KHUHIRUH��
WKH�IDPLOLHV�ZLWK�VXSHULRU�SHUIRUPDQFH�IRU�DOO�WKUHH�WUDLWV��DV�FDUULHG�RXW�E\�WKH�
EXON ZLWKLQ�IDPLO\�PHWKRG��XS�XQWLO�WKH�6����JHQHUDWLRQ��)URP�WKLV�ODVW�JHQHUDWLRQ����IDPLOLHV�DQG���FKHFNV�ZHUH� WHVWHG��7KH�GLDOOHO�LQYROYLQJ�WKH����6����IDPLOLHV�VHOHFWHG� LQ� &� IRU� WKH� UHFRPELQDWLRQ� SURFHVV� DQG� WKH� IRUPDWLRQ� RI� WKH� &�JHQHUDWHG����6� SRSXODWLRQV��7KUHH�KXQGUHG�DQG�QLQHW\�6����IDPLOLHV�DV�ZHOO�DV�WKH�����6����IDPLOLHV ZHUH�HYDOXDWHG�IRU�JUDLQ�\LHOG��SODQW�DUFKLWHFWXUH�DQG�JUDLQ�W\SH��)ROORZLQJ�WKH�VDPH�SURFHGXUH�IRU�&���WKH�EHVW����6����IDPLOLHV�RI�&� ZHUH�UHFRPELQHG�WR�JHQHUDWH�WKH�EDVH�SRSXODWLRQ�RI�WKH�WKLUG�F\FOH��&����7KH�JHQHWLF�SURJUHVV� DFKLHYHG� SHU� F\FOH� IRU� HDFK� WUDLW� ZDV� GHWHUPLQHG� E\� FRPSDULQJ� WKH�
PHDQ�SHUIRUPDQFH�RI�WKH����6����IDPLOLHV�VHOHFWHG�LQ�&� DQG�&� WKDW�WRRN�SDUW�LQ�WKH�UHFRPELQDWLRQ�SURFHVV�ZLWK�WKDW�RI�WKH�FKHFN��)XUWKHUPRUH��WKH�JHQHWLF�JDLQ�
ZDV�HVWLPDWHG�FRQVLGHULQJ�WKH�WUDLWV�DOWRJHWKHU��ZKHUH WKH�DYHUDJH�SHUIRUPDQFHV�
IRU�WKH�EHVW�ILYH�6����IDPLOLHV�RI�GLIIHUHQW�JHQHUDWLRQV�ZHUH�FRPSDUHG�ZLWK�WKRVH�RI�WKH�FKHFNV�HYDOXDWHG�ZLWKLQ�WKH�VDPH�JLYHQ�JHQHUDWLRQ��,W�ZDV�IRXQG�WKDW�WKH�
 *XLGDQFH�&RPPLWWHH��0DJQR�$QWRQLR�3DWWR�5DPDOKR�± 8)/$��$GYLVRU���ÆQJHOD�GH�
)iWLPD�%DUERVD�$EUHX�± (PEUDSD�$UUR]�H�)HLMmR�8)/$�
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PHWKRGV� DSSOLHG� ZKHQ� SLFNLQJ� WKH� &� EDVH� SRSXODWLRQ� JUHDWO\� FRQWULEXWHG� IRU�FKRRVLQJ�WKH�PRVW�SURPLVLQJ�SRSXODWLRQV�IRU�FDUU\LQJ�RXW�WKH�UHFXUUHQW�VHOHFWLRQ�
SURJUDP��WKXV�DFKLHYLQJ�PRUH�VLJQLILFDQW�UHVXOWV�WKURXJK�VHOHFWLRQ��7KH�JHQHWLF�
SURJUHVV�REWDLQHG�E\� WKH�UHFXUUHQW�VHOHFWLRQ�IRU�JUDLQ�\LHOG�DQG�JUDLQ� W\SH�ZDV�
VLJQLILFDQW�FRQVLGHULQJ�WKH�DYHUDJH�SHUIRUPDQFH�RI�WKH����6����IDPLOLHV�LQYROYHG�LQ�WKH�SURFHVV�RI�UHFRPELQDWLRQ��)RU�WKH�SODQW�DUFKLWHFWXUH��WKH�JHQHWLF�SURJUHVV�
ZDV�QHJDWLYH��QHYHUWKHOHVV��WKH�VFRUHV�DWWULEXWHG�WR�WKH�IDPLOLHV�DOORZ�WKHP�WR�EH�
FODVVLILHG� DV� XSULJKW� SODQWV��:KHQ� FRQVLGHULQJ� WKH� WKUHH� WUDLWV� VLPXOWDQHRXVO\��
WKH�JDLQ�GXH�WR�UHFXUUHQW�VHOHFWLRQ�ZDV�������ZKLFK�SURYHV�WKH�HIILFLHQF\�RI�WKH�
VHOHFWLRQ� SURFHVV�� )LQDOO\�� WKH� JHQHWLF� DQG� SKHQRW\SLF� SDUDPHWHU� HVWLPDWHV� IRU�
WKH�GLIIHUHQW�JHQHUDWLRQV� DVVRFLDWHG� WR� WKH� IDPLO\�PHDQ�SHUIRUPDQFHV�PDNHV� LW�
SRVVLEOH� WR� IRUHFDVW� WKH� FRQWLQXRXV� VXFFHVV� LQ� IXWXUH� F\FOHV� RI� UHFXUUHQW�
VHOHFWLRQ�
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2� PHOKRUDPHQWR� JHQpWLFR� GR� IHLMRHLUR�� DOLDGR� j� LQFRUSRUDomR� GH�
WHFQRORJLDV� H� DR� LQYHVWLPHQWR� QR� VHWRU� SURGXWLYR�� FRQWULEXLX� SDUD� TXH� D�
SURGXWLYLGDGH� GH� JUmRV� DXPHQWDVVH� HP� WRUQR� GH� ���� QRV� ~OWLPRV� ��� DQRV�
�&21$%�� �������&RQWXGR�� D�SUHVVmR�SDUD� VH�REWHU� OLQKDJHQV�PDLV�SURGXWLYDV��
DVVRFLDGD�jV�QHFHVVLGDGHV�GH�PHOKRULD�QR�PDQHMR�H�jV�H[LJrQFLDV�SRU�SDUWH�GR�
FRQVXPLGRU�HP�UHODomR�DR�WLSR�GH�JUmR��p�FUHVFHQWH��

(P� YDULDV� UHJL}HV� GR� SDtV� H[LVWH� XPD� SUHIHUrQFLD� SRU� SDUWH� GRV�
DJULFXOWRUHV�H�FRQVXPLGRUHV�SHORV�JUmRV�WLSR�FDULRFD��RX�VHMD��JUmRV�GH�WDPDQKR�
PpGLR�H�GH� FRU� FUHPH�FRP�HVWULDV�PDUURQV��'HVVD� IRUPD��D�SURFXUD�SRU�QRYDV�
OLQKDJHQV� FRP� JUmRV� WLSR� FDULRFD� GHQWUR� GR� SDGUmR� FRPHUFLDO� H� TXH� SRVVDP�
VXEVWLWXLU� FRP� YDQWDJHQV� DV� FXOWLYDUHV� Mi� UHFRPHQGDGDV�� WHP� VLGR� R� REMHWLYR�
SULQFLSDO� GD� PDLRULD� GRV� SURJUDPDV� GH� PHOKRUDPHQWR� QR� %UDVLO�� $� PDLRU�
GLILFXOGDGH HQFRQWUDGD� SRU� SDUWH� GRV� PHOKRULVWDV� QR� GHVHQYROYLPHQWR� GH�
OLQKDJHQV� FRP� JUmRV� GH� DOWD� TXDOLGDGH� FRPHUFLDO� p� R� Q~PHUR� GH� JHQHV�
HQYROYLGRV� QD� H[SUHVVmR� GR� WLSR� GH� JUmR�� 6RPHQWH� SDUD� D� FRU� H[LVWHP�� SHOR�
PHQRV�� ��� JHQHV� FRQWURODQGR� D� H[SUHVVmR� GR� FDUiWHU� �%DVVHWW� HW� DO��� ������
%HQLQJHU�HW�DO���������

$OLDGD�DR�WLSR�GH�JUmR�HVWi�D�QHFHVVLGDGH�GH�VH�REWHU�SODQWDV�PDLV�HUHWDV�
TXH��DOpP�GH�IDFLOLWDU�R�PDQHMR�H�GLPLQXLU�DV�SHUGDV�GD�FROKHLWD��FRQWULEXHP�SDUD�
D� PHQRU� LQFLGrQFLD� GH� DOJXQV� SDWyJHQRV�� 2V� HVWXGRV� GR� FRQWUROH� JHQpWLFR� GR�
SRUWH� GD� SODQWD� WrP� GHPRQVWUDGR� TXH� Ki� YiULRV� FDUDFWHUHV� PRUIROyJLFRV�
HQYROYLGRV�QD�H[SUHVVmR�IHQRWtSLFD�GD�DUTXLWHWXUD�GR�IHLMRHLUR��WDLV�FRPR��KiELWR�
GH� FUHVFLPHQWR�� FRPSULPHQWR� GD� KDVWH� SULQFLSDO�� Q~PHUR� H� FRPSULPHQWR� GRV�
HQWUHQyV�� DOWXUD� GD� SODQWD�� Q~PHUR� H� kQJXOR� GH� UDPLILFDo}HV�� GLVWULEXLomR� GDV�
YDJHQV�� GLkPHWUR� GR� KLSRFyWLOR� H� VWD\� JUHHQ �7HL[HLUD� HW� DO��� ������� $�
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FRPSOH[LELOLGDGH�H�R�Q~PHUR�GH�JHQHV�HQYROYLGRV�QR�FRQWUROH�JHQpWLFR�GH�FDGD�
XP�GHVWHV�FDUDFWHUHV��DOLDGRV�j�LQIOXrQFLD GR�DPELHQWH��GLILFXOWDP�DLQGD�PDLV�R�
WUDEDOKR�GR�PHOKRULVWD�QR�GHVHQYROYLPHQWR�GH�FXOWLYDUHV�FDULRFDV�FRP�HOHYDGD�
FDSDFLGDGH�SURGXWLYD��SRUWH�HUHWR�H�FRP�JUmRV�GH�ERD�TXDOLGDGH�FRPHUFLDO��

6HJXQGR� DOJXQV� DXWRUHV�� XP� IDWRU� TXH� WHP� GLILFXOWDGR� R�
GHVHQYROYLPHQWR�GH�SODQWDV�HUHWDV�FRP�JUmRV�GH�SDGUmR�FDULRFD�p�D�DVVRFLDomR�
HQWUH�R�KiELWR�GH�FUHVFLPHQWR�H�R�WDPDQKR�GRV�JUmRV��/DLQJ�HW�DO���������:KLWH�
HW�DO����������(OHV�REVHUYDUDP�TXH�SODQWDV�FRP�R�SRUWH�PDLV�HUHWR��HP�VXD�JUDQGH�
PDLRULD��SRVVXHP�JUmRV�SHTXHQRV��(QWUHWDQWR��YHULILFRX�VH�TXH��DSHVDU�GD�IRUWH�
DVVRFLDomR� HQWUH� D� DUTXLWHWXUD� GD� SODQWD� H� R� SHVR� GD� VHPHQWH�� RV� JHQHV� TXH�
FRQWURODP� HVWHV� FDUDFWHUHV� QmR� HVWmR� OLJDGRV�� SRVVLELOLWDQGR�� DVVLP�� R�
GHVHQYROYLPHQWR� GH� SODQWDV� GH� SRUWH� HUHWR� TXH� SURGX]DP� JUmRV� GH� PDLRU�
WDPDQKR��%URWKHUV�	�.HOO\��������&ROOLFFKLR�HW�DO���������

'HSUHHQGH�VH�TXH�R�VXFHVVR�QR�GHVHQYROYLPHQWR�GH�SODQWDV�HUHWDV�FRP�
JUmRV� WLSR� FDULRFD� FRPHUFLDOPHQWH� DFHLWRV� H� DOWD� FDSDFLGDGH� SURGXWLYD� Vy� VHUi�
DWLQJLGR�FRP�FLFORV�VXFHVVLYRV�GH�VHOHomR� RX�VHMD��VHOHomR�UHFRUUHQWH��3URSRVWD�
LQLFLDOPHQWH�SDUD�SODQWDV�DOyJDPDV��D�VHOHomR�UHFRUUHQWH�YHP�JDQKDQGR�HVSDoR�
QRV� SURJUDPDV� GH� PHOKRUDPHQWR� GH� SODQWDV� DXWyJDPDV�� 1D� OLWHUDWXUD��
HQFRQWUDP�VH� YiULRV� UHODWRV�PRVWUDQGR� D� VXD� HILFLrQFLD� QD� FXOWXUD� GR� IHLMRHLUR�
SDUD� GLYHUVDV� FDUDFWHUtVWLFDV� TXDQWLWDWLYDV�� LQFOXVLYH� YLVDQGR� j� REWHQomR� GH�
SODQWDV�GH�SRUWH�HUHWR�FRP�JUmRV�GH�PDLRU�WDPDQKR��.HOO\�	�$GDQV��������

'HVVD�IRUPD��R�REMHWLYR�GR�SUHVHQWH�WUDEDOKR�IRL�FRQGX]LU�XP�SURJUDPD�
GH� VHOHomR� UHFRUUHQWH� YLVDQGR� j� REWHQomR� GH� SODQWDV� FRP� HOHYDGD� FDSDFLGDGH�
SURGXWLYD�� SRUWH� HUHWR� H� JUmRV� WLSR� FDULRFD�� GDQGR� rQIDVH� j� REWHQomR� GD�
SRSXODomR� EDVH�� DYDOLDomR� GDV� IDPtOLDV� VHJUHJDQWHV� H� HVWLPDWLYDV�GR�SURJUHVVR�
JHQpWLFR�
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����0pWRGRV�XWLOL]DGRV�QD�HVFROKD�GH�SRSXODo}HV�VHJUHJDQWHV
3DUD�XPD�FDUDFWHUtVWLFD�TXDQWLWDWLYD��FRPR�p�R�FDVR�GD�SURGXWLYLGDGH��D�

SRSXODomR�GH�LQWHUHVVH��DOpP�GH�DSUHVHQWDU�XP�YDORU�IHQRWtSLFR�PpGLR�HOHYDGR��
GHYH�SRVVXLU�DOWD�YDULDELOLGDGH��DVVRFLDGD�DR�FDUiWHU�GH�LQWHUHVVH��D�ILP�GH�TXH�VH�
SRVVD� UHDOL]DU� D� VHOHomR� GH� OLQKDJHQV� FRP� GHVHPSHQKR� VXSHULRU� DRV� SDLV� H��
FRQVHTXHQWHPHQWH��DWLQJLU�R�VXFHVVR�FRP�D�VHOHomR��'HVVD�IRUPD��D�HVFROKD�GRV�
JHQLWRUHV� H� RX� GDV� SRSXODo}HV� VHJUHJDQWHV� PDLV� SURPLVVRUDV� p� XP� SDVVR�
IXQGDPHQWDO�SDUD�D�HILFLrQFLD�H�VXFHVVR�GH�TXDOTXHU�SURJUDPD�GH�PHOKRUDPHQWR�

$VVRFLDGRV� j� H[SHULrQFLD� H� j YLYrQFLD� GR� PHOKRULVWD� FRP� D� FXOWXUD��
H[LVWH�XPD� VpULH�GH�SURFHGLPHQWRV�TXH�SRGHP�VHU�DSOLFDGRV�SDUD�DX[LOLi�OR�QD�
HVFROKD�DFHUWDGD�GRV�JHQLWRUHV�H�RX�SRSXODo}HV�FRP�DV�TXDLV LUi�WUDEDOKDU��7DLV�
SURFHGLPHQWRV� SRGHP� VHU� FODVVLILFDGRV� HP� GXDV� FDWHJRULDV�� PpWRGRV� TXH�
XWLOL]DP� R� GHVHPSHQKR� SHU� VH GRV� JHQLWRUHV� H� PpWRGRV� TXH� XWLOL]DP� R�
FRPSRUWDPHQWR�GDV�SURJrQLHV��%DHQ]LJHU�	�3HWHUVRQ��������

1HVWH� WUDEDOKR�� VHUi� GDGD� rQIDVH� DRV� PpWRGRV� TXH� XWLOL]DP� R�
GHVHPSHQKR� GDV� SRSXODo}HV� VHJUHJDQWHV�� 'HQWUH� HVWHV�� GHVWDFD�VH� R� XVR� GDV�
HVWLPDWLYDV�GH� DP � H� G ��R�PpWRGR�GH�-LQNV�	�3RRQL��������H�RV�FUX]DPHQWRV�
GLDOpOLFRV��$�HVWLPDWLYD�GH� DP � PHGH�R�GHVHPSHQKR�HVSHUDGR�GDV�OLQKDJHQV�
QD�JHUDomR�)��H�D�HVWLPDWLYD�GH� G D�FRQWULEXLomR�GRV�KHWHUR]LJRWRV�SDUD�D�PpGLD�
GD�SRSXODomR��VHQGR�HVWD�HVWLPDWLYD�XPD�LQGLFDomR�GD�IUHT�rQFLD�GRV�ORFRV�HP�
KHWHUR]LJRVH��$EUHX�HW�DO���������

$� PHWRGRORJLD� GH� -LQNV� 	� 3RRQL� ������� DSUHVHQWD� D� YDQWDJHP� GH�
SHUPLWLU� SUHGL]HU�� DLQGD� HP� JHUDo}HV� SUHFRFHV�� R� SRWHQFLDO� GH� XPD� SRSXODomR�
JHUDU�OLQKDJHQV�TXH�VXSHUHP�XP�GHWHUPLQDGR�SDGUmR��XWLOL]DQGR�HVWLPDWLYDV�GH�
PpGLD�H�YDULkQFLD��'HVVH�PRGR��SRVVLELOLWD�R�GHVFDUWH�GH�SRSXODo}HV�LQIHULRUHV�
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RX� GH� PHQRU� SRWHQFLDO� DLQGD� QDV� JHUDo}HV� LQLFLDLV� GR� SURJUDPD� GH�
PHOKRUDPHQWR�

2�SULQFtSLR�GHVWD�PHWRGRORJLD�EDVHLD�VH�QR�IDWR�GH�TXH��QD�DXVrQFLD�GH�
VHOHomR�� D� GLVWULEXLomR� IHQRWtSLFD� GDV� OLQKDJHQV� QD� JHUDomR� )�� UHVXOWDQWH� GR�
FUX]DPHQWR� GH� GRLV� JHQLWRUHV� KRPR]LJyWLFRV�� VHJXH� D� GLVWULEXLomR� QRUPDO�
TXDQGR�VH�FRQVLGHUDP�FDUDFWHUtVWLFDV�TXDQWLWDWLYDV�FRQWURODGDV�SRU�VHLV�RX�PDLV�
JHQHV�� $VVLP�� XWLOL]DQGR� DV� SURSULHGDGHV� GD� GLVWULEXLomR� QRUPDO�� p� SRVVtYHO�
HVWLPDU�D�SUREDELOLGDGH�GH�VH�REWHU� OLQKDJHQV�FRP�YDORU�PpGLR�TXH�VXSHUH�XP�
GHWHUPLQDGR�SDGUmR�HVWLPDQGR�VH�D�YDULiYHO� ] ��TXH�FRUUHVSRQGH�j�iUHD�j�GLUHLWD�
GH�XP�GHWHUPLQDGR�YDORU�GH� [ QD�DEVFLVVD�GD�GLVWULEXLomR�QRUPDO��SHOD�VHJXLQWH�
H[SUHVVmR�

VP[] ��� � 
HP�TXH�

[ ��PpGLD�GD�OLQKDJHP�SDGUmR� ��/ �
P ��PpGLD�GDV�OLQKDJHQV�QD�JHUDomR�)��
V ��GHVYLR�SDGUmR�IHQRWtSLFR�HQWUH�DV�OLQKDJHQV�

&RQVLGHUDQGR�D�DXVrQFLD�GH�GRPLQkQFLD��D�PpGLD�GD�JHUDomR�)P p�LJXDO�j�
PpGLD�GDV�OLQKDJHQV�QD�JHUDomR�)� H�D�YDULkQFLD�IHQRWtSLFD�HQWUH�DV�OLQKDJHQV�QD�
JHUDomR�)� �� �

f)/V p�
��� � ($/) VVV � f

HP�TXH�
�
$V �� YDULkQFLD�JHQpWLFD�DGLWLYD
�
(V �� YDULkQFLD�DPELHQWDO�HQWUH�DV�OLQKDJHQV



�

1D� DXVrQFLD� GH� GRPLQkQFLD�� D� YDULkQFLD� DGLWLYD� SRGH� VHU� HVWLPDGD� HP�
TXDOTXHU�JHUDomR��SHOD�VHJXLQWH�H[SUHVVmR�

P
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)P
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� VV

V

HP�TXH��
�
)Q)V ��YDULkQFLD�IHQRWtSLFD�QD�JHUDomR�)P�

P, ��FRHILFLHQWH�GH�HQGRJDPLD�GD�JHUDomR�)P  � � � �
��� �� P �

'HVVD�IRUPD��DYDOLDQGR�VH��SRU�H[HPSOR��D�JHUDomR�)���SRGH�VH�SUHGL]HU�
D�SUREDELOLGDGH�GH�VH�REWHU�OLQKDJHQV�TXH�VXSHUHP�XP�GHWHUPLQDGR�SDGUmR��SHOD�
H[SUHVVmR�
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�
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$SHVDU� GD� UHVWULomR� GH� VH� FRQVLGHUDU� D� DXVrQFLD� GH� GRPLQkQFLD� H� GD�
QHFHVVLGDGH� GH� VH� REWHU� LQIRUPDo}HV� GH� SODQWDV� LQGLYLGXDLV� D�PHWRGRORJLD� GH�
-LQNV�	�3RRQL��������WHP�VLGR�DSOLFDGD�FRP�VXFHVVR�QD�FXOWXUD�GR�IHLMmR��2WXER�
HW�DO���������$EUHX�HW�DO���������&DUQHLUR�HW�DO���������2OLYHLUD��������

&RQWXGR�� D�PHWRGRORJLD�PDLV� DPSODPHQWH� XWLOL]DGD� SDUD� D� HVFROKD� GH�
JHQLWRUHV� H� RX� SRSXODo}HV� VHJUHJDQWHV� p� D GRV� FUX]DPHQWRV� GLDOpOLFRV�� (P�
SULQFtSLR�� HOHV� FRUUHVSRQGHP�DR�FRQMXQWR�GH� WRGRV�RV�KtEULGRV�SRVVtYHLV�GRV�Q
JHQLWRUHV�GRLV�D�GRLV��3RU�VH�WUDWDU�GH�XPD�PHWRGRORJLD�WUDEDOKRVD��QmR�Vy�SHOD�
REWHQomR� GDV� VHPHQWHV� KtEULGDV��PDV�� VREUHWXGR�� GD� DYDOLDomR�GDV� ���� �QQ
FRPELQDo}HV�KtEULGDV��VHP�RV�UHFtSURFRV��RXWUDV�DOWHUQDWLYDV�WrP�VLGR�SURSRVWDV�
H� XWLOL]DGDV�� 8PD� GHODV� VmR� RV� GLDOHORV� SDUFLDLV�� QHVVH� FDVR�� RV� Q JHQLWRUHV�
SRWHQFLDLV� VmR� GLYLGLGRV� HP� GRLV� JUXSRV� FRP� S H� T JHQLWRUHV�� RV� TXDLV� VmR�
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FUX]DGRV�HQWUH�VL��2XWUD�RSomR�VmR�RV�GLDOHORV�FLUFXODQWHV�HP�TXH�DSHQDV�SDUWH�
GDV�FRPELQDo}HV�p�REWLGD��0HQGRQoD��������2OLYHLUD��������

,QGHSHQGHQWH� GR� WLSR� GH� GLDOHOR� H[LVWH� YiULDV� PHWRGRORJLDV� SURSRVWDV�
SDUD�D�VXD�DQiOLVH��(QWUH�HODV��GHVWDFD�VH�D�SURSRVWD�SRU�*ULIILQJ���������*DUGQHU�
	� (EHUKDUW� ������� H� +D\PDP� �������� 'HWDOKHV� VREUH� HVWDV� H� RXWUDV�
PHWRGRORJLDV� VmR� HQFRQWUDGRV� QD� OLWHUDWXUD� �9HQFRYVN\� 	� %DUULJD�� ������
5DPDOKR�HW�DO���������&UX]�	�5HJD]]L��������

'HQWUH�WDLV�PHWRGRORJLDV��D�GH�*ULIILQJ���������SHOD�TXDO�VmR�HVWLPDGDV�
DV� FDSDFLGDGHV� JHUDLV� H� HVSHFtILFDV� GH� FRPELQDomR� GRV� SDUHQWDLV�� p� D� PDLV�
DPSODPHQWH� XWLOL]DGD�� 1R� HPSUHJR� GHVVD� PHWRGRORJLD� XWLOL]D�VH� D� PpGLD� GRV�
KtEULGRV�H��TXDQGR�SUHVHQWHV��D�GRV�JHQLWRUHV��3DUD�WDQWR��Ki�TXDWUR�DOWHUQDWLYDV�
SRVVtYHLV� GH� DQiOLVH�� 2� PpWRGR� ,,�� HP� TXH� VmR� DYDOLDGDV� DV� ���� �QQ
FRPELQDo}HV�FRUUHVSRQGHQWHV�DRV�SDUHQWDLV�H�VHXV�FUX]DPHQWRV��H[FOXLQGR�VH�RV�
UHFtSURFRV� H�R�PpWRGR� ,9��TXH�HQYROYH�DSHQDV�RV� ���� �QQ KtEULGRV�VHP�RV�
UHFtSURFRV�VmR�RV�PDLV�XWLOL]DGRV�

2� PpWRGR� ,,� WHP� VLGR� IUHT�HQWHPHQWH� DSOLFDGR� j� FXOWXUD� GR� IHLMRHLUR�
�5RGULJXHV� HW� DO��� ������0HQGRQoD���������1HVWH�PpWRGR��R�PRGHOR�HVWDWtVWLFR�
XWLOL]DGR�p�

LMLMMLLM HVJJ< ���� P

HP�TXH�
LM< �� YDORU� PpGLR� GD� FRPELQDomR� KtEULGD� �� ML z RX� GR� JHQLWRU�

�� ML  �
P �� PpGLD�JHUDO�
LJ �� MJ ��HIHLWRV�GD�FDSDFLGDGH�JHUDO�GH�FRPELQDomR�GR�L�pVLPR�H�M�pVLPR�

JHQLWRU��UHVSHFWLYDPHQWH�
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LMV �� HIHLWR� GD� FDSDFLGDGH� HVSHFtILFD� GH� FRPELQDomR� GR� FUX]DPHQWR�
HQWUH�RV�JHQLWRUHV�GH�RUGHP�L H�M�

LMH �� HUUR� H[SHULPHQWDO� PpGLR� DVVRFLDGR� j� HVWLPDWLYD� GRV�
FUX]DPHQWRV�

&RPR�YLVWR� HVWHV�PpWRGRV�DX[LOLDP�R�PHOKRULVWD�QR�SURFHVVR�GH�VHOHomR�
H�DYDOLDomR��UHGX]LQGR�R�WUDEDOKR�TXH�HVWH�WHULD�HP�DYDOLDU�IDPtOLDV�SURYHQLHQWHV�
GH� SRSXODo}HV� SRXFR� SURPLVVRUDV� H�� SRU� RXWUR� ODGR�� SHUPLWH� TXH� XP� PDLRU�
Q~PHUR�GH�IDPtOLDV�SURYHQLHQWHV�GH�SRSXODo}HV�PDLV�SURPLVVRUDV�VHMD�DYDOLDGR��
(VWH� IDWR� SHUPLWH� R� DXPHQWR� GD� SUREDOLGDGH� GH� VH� HQFRQWUDU� XPD� OLQKDJHP�
VXSHULRU�DR�ILQDO�GR�SURJUDPD�GH�PHOKRUDPHQWR�

����,QWHUDomR�JHQyWLSRV�[�DPELHQWHV
$�H[SUHVVmR�IHQRWtSLFD�GH�XP�GHWHUPLQDGR�FDUiWHU��TXDQGR�DYDOLDGR�HP�

XP�DPELHQWH�TXDOTXHU��p�UHVXOWDGR�GD�DomR�GR�HIHLWR�GR�JHQyWLSR�H�GR�DPELHQWH�
DR� TXDO� HVWi� VXEPHWLGR��&RQWXGR�� VH� HVWH� FDUiWHU� IRU� DYDOLDGR� HP�PDLV� GH� XP�
DPELHQWH��D�PDQLIHVWDomR�IHQRWtSLFD�VHUi�LQIOXHQFLDGD�SRU�XP�QRYR�FRPSRQHQWH�
UHVXOWDQWH�GD�LQWHUDomR�HQWUH�RV�HIHLWRV�JHQRWtSLFRV�H�DPELHQWDLV��(VWD�LQWHUDomR�p�
GHFRUUHQWH�GD�YDULDomR�GR�GHVHPSHQKR�GRV�JHQyWLSRV�QRV�YiULRV�DPELHQWHV��LVWR�
p��UHIOHWH�D�VHQVLELOLGDGH�GRV�JHQyWLSRV�jV�PXGDQoDV�GR�DPELHQWH�

$VVLP��VHPSUH�TXH�GRLV�RX�PDLV�JHQyWLSRV�IRUHP�DYDOLDGRV�HP�PDLV�GH�
XP�DPELHQWH�� DV� HVWLPDWLYDV� GRV� FRPSRQHQWHV� GD� LQWHUDomR� GHYHP� VHU�REWLGDV�
SDUD� TXH� VH� SRVVD� RSWDU� SHOD�PHOKRU� HVWUDWpJLD� GH� VHOHomR� H� UHFRPHQGDomR�GH�
FXOWLYDUHV�H�DLQGD�IRUQHFHU�VXEVtGLRV�TXH�SRVVLELOLWHP�DGRWDU�SURFHGLPHQWRV�SDUD�
VXD�PLQLPL]DomR�H�RX�VHX�DSURYHLWDPHQWR�HP�SURO�GR�DJULFXOWRU�

$�H[LVWrQFLD�GD�LQWHUDomR�JHQyWLSRV�[�DPELHQWHV�H[LJH�TXH�DV�FXOWLYDUHV�
H�RX�OLQKDJHQV�VHMDP�DPSODPHQWH�DYDOLDGDV��&RP�RV�GDGRV�GDV�DYDOLDo}HV��SDUD�
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TXH� VH� SRVVD� RSWDU� SHOD� PHOKRU� HVWUDWpJLD� GH� VHOHomR� H� UHFRPHQGDomR� GH�
FXOWLYDUHV�� QmR� EDVWD� DSHQDV� LQIHULU� VREUH� D� RFRUUrQFLD� GD� LQWHUDomR�� )D]�VH�
QHFHVViULR�SURSRU�DOWHUQDWLYDV�SDUD�XWLOL]i�OD�HP�EHQHItFLR�GR�DJULFXOWRU�RX�SDUD�
DWHQXDU�R�VHX�HIHLWR��3DUD�LVVR��XPD�VpULH�GH�PHWRGRORJLDV�IRL�GHVFULWD��D ILP�GH�
TXH� VH� SRVVD� UHDOL]DU� R� ]RQHDPHQWR� HFROyJLFR� RX� D� LGHQWLILFDomR�GH� FXOWLYDUHV�
PDLV�HVWiYHLV��&UX]�	�&DUQHLUR��������

&RQWXGR�� QR� FRQWH[WR� GD� FRQGXomR� GH� XP� SURJUDPD� GH� VHOHomR� GH�
SURJrQLHV�� R� SULQFLSDO� p� YHULILFDU� VH� D� LQWHUDomR� p� VLPSOHV� RX� FRPSOH[D�� 1D�
SULPHLUD��D�RFRUUrQFLD�GD�LQWHUDomR�QmR�DOWHUD�D�FODVVLILFDomR�GDV�SURJrQLHV�QRV�
GLIHUHQWHV� DPELHQWHV��1D� VHJXQGD�� SHOR� FRQWUiULR�� D� FODVVLILFDomR� p� DOWHUDGD� H��
DVVLP��D�GHFLVmR�GD�HVFROKD�GDV�PHOKRUHV�SURJrQLHV�ILFD�SUHMXGLFDGD�

$�GHFRPSRVLomR�GR�FRPSRQHQWH�GD�LQWHUDomR� �� �
*(V HP�SDUWHV�VLPSOHV�

H�FRPSOH[D�SRGH�VHU�REWLGD�SHOD�VHJXLQWH�H[SUHVVmR��5REHUWVRQ��������
����

�
��

� ������� *****( U VVVVV ��� 

HP�TXH�
�*V H� �*V �� GHVYLR� SDGUmR� GRV� JHQyWLSRV� SDUD� R� FDUiWHU� FRQVLGHUDGR��

QRV�DPELHQWHV���H����UHVSHFWLYDPHQWH�
��U �� FRHILFLHQWH�GH� FRUUHODomR�JHQpWLFD� HQWUH�RV�GHVHPSHQKRV�

GRV�PDWHULDLV�JHQpWLFRV�QRV�GRLV�DPELHQWHV�

$� SULPHLUD� SDUWH� GR� FRPSRQHQWH� GD� LQWHUDomR�� SDUWH� VLPSOHV��
FRUUHVSRQGH j� GLIHUHQoD� HQWUH� DV� YDULkQFLDV� JHQpWLFDV� HVWLPDGDV� HP� FDGD�
DPELHQWH��$�VHJXQGD��SDUWH�FRPSOH[D��FRUUHVSRQGH�j�IDOWD�GH�FRUUHODomR�JHQpWLFD�
HQWUH�R�GHVHPSHQKR�PpGLR�GDV�FXOWLYDUHV�QRV�DPELHQWHV���H���

%DVHDQGR�VH� HP� HVWXGRV� GH� VLPXODomR�� &UX]� 	� &DVWROGL� �������
VXJHULUDP� XPD� QRYD� GHFRPSRVLomR� GR� TXDGUDGR�PpGLR� GD� LQWHUDomR�� TXH� YLVD�

3DUWH�VLPSOHV 3DUWH�FRPSOH[D
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LGHQWLILFDU�D�SUHGRPLQkQFLD�GD� LQWHUDomR�GD�SDUWH�VLPSOHV�GD�LQWHUDomR��TXDQGR�
��U !������H�D�SUHGRPLQkQFLD�GD�SDUWH�FRPSOH[D��TXDQGR� ��U �������

�
�

�
�

�
����

�
��

� ������� *******( UN VVVVVVV ���� 

HP�TXH�
����� UUN ��� 

2V� DXWRUHV� YHULILFDUDP�� SHOR� XVR� GHVWD� H[SUHVVmR�� TXH� D� LPSRUWkQFLD�
UHODWLYD� GDV� SDUWHV� VLPSOHV� H� FRPSOH[D� p� IXQomR� H[FOXVLYD�GRV� FRHILFLHQWHV�GH�
FRUUHODomR�TXDQGR�HVVHV�VH�VLWXDP�QRV�OLPLWHV�GH���D������H�GH������D����6RPHQWH�
HP�QtYHLV� LQWHUPHGLiULRV�D�GLIHUHQoD�GH�YDULDELOLGDGH�JHQRWtSLFD�FRQVWLWXL�IDWRU�
GHFLVLYR�QD�GHWHUPLQDomR�GD�PDLRU� LPSRUWkQFLD�GD�SDUWH� VLPSOHV� HP�UHODomR�j�
FRPSOH[D��RX�YLFH�YHUVD�

1R� FDVR� GR� IHLMRHLUR�� FXOWLYDGR� SUDWLFDPHQWH� HP� WRGRV� RV� HVWDGRV�
EUDVLOHLURV��QDV�PDLV�YDULDGDV�FRQGLo}HV�HGDIRFOLPiWLFDV�H�HP�GLIHUHQWHV�pSRFDV�
H�VLVWHPDV�GH�FXOWLYR��D�RFRUUrQFLD�GD�LQWHUDomR�JHQyWLSRV�[�DPELHQWHV�WHP�VLGR�
H[SUHVVLYD�H�HP�JUDQGH�SDUWH�FRPSOH[D��(VWH�IDWR�SRGH�VHU�FRQVWDWDGR�HP�YiULRV�
H[SHULPHQWRV� FRQGX]LGRV� FRP� HVWD� OHJXPLQRVD�� �5DSRVR�� ������ 3LUROD�� ������
6DQWRV��������

����&RQWUROH�JHQpWLFR�GRV�FDUDFWHUHV�DVVRFLDGRV�j�DUTXLWHWXUD�GD�SODQWD
2� PHOKRUDPHQWR� JHQpWLFR� GR� IHLMRHLUR�� DVVRFLDGR� j� LQFRUSRUDomR� GH�

WHFQRORJLDV�GH�SRQWD�H�DR�LQYHVWLPHQWR�QD�SURILVVLRQDOL]DomR�GR�VHWRU�SURGXWLYR��
FRQGX]LX� D� FXOWXUD� GR� IHLMRHLUR� D� XP� QRYR� VWDWXV QR� PHUFDGR� PXQGLDO�� $�
DWLYLGDGH�� DQWHV� GH� VXEVLVWrQFLD� H� UHDOL]DGD� DSHQDV� HP� PLFUR� H� SHTXHQDV�
SURSULHGDGHV�� SDVVRX� D� VHU� WDPEpP� XPD� DWLYLGDGH� OXFUDWLYD�� DWLQJLQGR�
H[SUHVVLYDV� iUHDV� GH� SURGXomR�� (VWH� QRYR� FHQiULR� DJUtFROD� H[LJH� TXH� QRYDV�

3DUWH�VLPSOHV 3DUWH�FRPSOH[D
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WHFQRORJLDV�VXUMDP�HP�XP�HVSDoR�GH�WHPSR�FDGD�YH]�PDLV�UHGX]LGR�H�TXH�HVWDV�
WRUQHP�D�DWLYLGDGH�DLQGD�PDLV�UHQWiYHO�

9LVDQGR�DWHQGHU� jV�QRYDV� H[LJrQFLDV�GR� VHWRU�SURGXWLYR��RV�SURJUDPDV�
GH� PHOKRUDPHQWR� GR� IHLMRHLUR� WrP� EXVFDGR�� QRV� ~OWLPRV� DQRV�� R�
GHVHQYROYLPHQWR�GH�QRYDV�FXOWLYDUHV�TXH�DVVRFLHP�D�FDSDFLGDGH�SURGXWLYD�FRP�
R�SRUWH�HUHWR�GD�SODQWD��2�SRUWH�HUHWR�GD�SODQWD�SURSLFLD�DR�DJULFXOWRU�XPD�PDLRU�
IDFLOLGDGH�GH�PDQHMR�GD�FXOWXUD�H�DXPHQWR�GR�OXFUR�SRU�PHLR�GD�DWHQXDomR�GRV�
GDQRV�FDXVDGRV�SRU�SDWyJHQRV�GR�VROR��SULQFLSDOPHQWH�R�PRIR�EUDQFR��FDXVDGR�
SHOR�IXQJR�6FOHURWLQLD�VFOHURWLRUXP��XPD�YH]�TXH�SODQWDV�SURVWUDGDV�FULDP�XP�
DPELHQWH�IDYRUiYHO�DR�GHVHQYROYLPHQWR�GD�GRHQoD�H�SHOD�UHGXomR�QDV�SHUGDV�GD�
FROKHLWD� GHYLGR� DR� PHQRU� FRQWDWR� GDV� YDJHQV� FRP� R� VROR� H� SRVVLELOLGDGH� GH�
FROKHLWD�PHFkQLFD�

$� DUTXLWHWXUD� GR� IHLMRHLUR� GHSHQGH� GD� H[SUHVVmR� GH� DOJXQV� FDUDFWHUHV�
PRUIROyJLFRV�� FRPR�R� KiELWR� GH� FUHVFLPHQWR�� FRPSULPHQWR� GD�KDVWH�SULQFLSDO��
Q~PHUR� H� FRPSULPHQWR� GRV� HQWUHQyV�� DOWXUD� GD� SODQWD�� Q~PHUR� H� kQJXOR� GH�
UDPLILFDo}HV��GLVWULEXLomR�GDV�YDJHQV��GLkPHWUR�GR�KLSRFyWLOR�H�VWD\�JUHHQ��(VWHV�
DWULEXWRV�HP�FRQMXQWR�FRQWULEXHP�SDUD�TXH�D�SODQWD�YHQKD�D�WHU�XP�SRUWH�PDLV�
HUHWR�RX�PDLV�SURVWUDGR�

2�HQWHQGLPHQWR�GR�FRQWUROH�JHQpWLFR�GHVWHV�FDUDFWHUHV�p�SUHPLVVD�EiVLFD�
SDUD�R�GHVHQYROYLPHQWR�GH�XP�SURJUDPD�TXH�DOPHMH�D�REWHQomR�GH�XPD�FXOWLYDU�
GH�SRUWH�HUHWR��'HVVD�IRUPD��GLYHUVRV�DXWRUHV�GHVHQYROYHUDP�SHVTXLVDV�D�ILP�GH�
HVFODUHFHU� D� EDVH� JHQpWLFD� GRV� FDUDFWHUHV� HQYROYLGRV� QD� GHWHUPLQDomR� GD�
DUTXLWHWXUD�GD�SODQWD�GH�IHLMRHLUR��2V�UHVXOWDGRV��VmR�PXLWDV�YH]HV��GLVFRUGDQWHV��
QR�HQWDQWR��WHP�VH�REVHUYDGR�D�SUHGRPLQkQFLD�GD�DomR�JrQLFD�DGLWLYD�HP�UHODomR�
j�GH�GRPLQkQFLD�SDUD�D�PDLRULD�GRV�FDUDFWHUHV��1LHQKXLV�	�6LQJK��������6DQWRV�
	�9HQFRYVN\��������.RUQHJD\�HW�DO���������7HL[HLUD�HW�DO���������

4XDQWR� DR� KiELWR� GH� FUHVFLPHQWR�� R� IHLMRHLUR� DSUHVHQWD� GRLV� WLSRV�
EiVLFRV�� GHWHUPLQDGR� H� LQGHWHUPLQDGR�� 1DV� SODQWDV� GH� KiELWR� GH� FUHVFLPHQWR�
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GHWHUPLQDGR��R�IORUHVFLPHQWR�RFRUUH�GH�FLPD�SDUD�EDL[R�H�R�FUHVFLPHQWR�FHVVD�
DSyV�R�DSDUHFLPHQWR�GDV�SULPHLUDV�IORUHV��1DV�SODQWDV�GH�KiELWR�LQGHWHUPLQDGR��
R� IORUHVFLPHQWR� LQLFLD�VH� QD� SDUWH� LQIHULRU� GD� SODQWD� H� HVVD� FRQWLQXD� D� FUHVFHU�
DSyV�R�IORUHVFLPHQWR�

2�FRQWUROH�JHQpWLFR�GR�KiELWR�GH�FUHVFLPHQWR�p�UHDOL]DGR�SRU�XP�~QLFR�
JHQH�� GHQRPLQDGR� ILQ�� FRP� GRPLQkQFLD� GR� DOHOR� TXH� FRQGLFLRQD� R� KiELWR�
LQGHWHUPLQDGR� �1RUWRQ�� ������ /HDNH\�� ������ 6LQJK�� ������ .RUQHJD\� HW� DO���
������*XQHU�	�0\HUV���������(QWUHWDQWR��DYDOLDQGR�D�JHUDomR�)� UHVXOWDQWH�GR�
FUX]DPHQWR�GH�OLQKDJHQV�GH�KiELWR�GH�FUHVFLPHQWR�GHWHUPLQDGR�H�LQGHWHUPLQDGR��
6LQJK��������REWHYH�UHVXOWDGRV�FRQWUDGLWyULRV��LVWR�p��R�DOHOR�GRPLQDQWH�VHULD�R�
UHVSRQViYHO�SHOR�KiELWR�GH�FUHVFLPHQWR�GHWHUPLQDGR�

$�IRUPDomR�GD�JXLD��FDUDFWHUtVWLFD�DFHQWXDGD�HP�SODQWDV�TXH�SRVVXHP�R�
KiELWR� GH� FUHVFLPHQWR� LQGHWHUPLQDGR�� HVWDULD� VRE� R� FRQWUROH� GH� XP� JHQH�
GHQRPLQDGR� WRU�� FRP� GRPLQkQFLD� GR� DOHOR� TXH� FRQGLFLRQD� HVVD� IRUPDomR�
�/HDNH\�� �������*XQHU�	�0\HUV� �������� FRP�R�REMHWLYR GH�HVWXGDU�R� FRQWUROH�
JHQpWLFR� GH� XP� PXWDQWH� GH� KiELWR� GH� FUHVFLPHQWR� LQGHWHUPLQDGR� TXH� SRVVXL�
UDPRV� ODWHUDLV� TXDVH� TXH� DXVHQWHV�� UHVXOWDQGR� HP� SODQWDV� GH� SRUWH� HUHWR� FRP�
KDVWH�VLPSOHV��LGHQWLILFDUDP�XP�~QLFR�JHQH��GHQRPLQDGR�WRS �7RSLDU\���HP�TXH�
R�DOHOR UHFHVVLYR�p�UHVSRQViYHO�SHOD�H[SUHVVmR�GR�FDUiWHU�

(VWXGDQGR�R�FRQWUROH�JHQpWLFR�GR�FRPSULPHQWR�GD�KDVWH�SULQFLSDO�H�GR�
Q~PHUR�H�FRPSULPHQWR�GH�HQWUHQyV�GD�KDVWH�SULQFLSDO��1LHQKXLV�	�6LQJK��������
H� 6DQWRV� 	� 9HQFRYVN\� ������� PRVWUDUDP� TXH� Ki� SUHGRPLQkQFLD GR� HIHLWR�
DGLWLYR��6LQJK��������YHULILFRX�TXH�R�FRPSULPHQWR�GD�KDVWH�GHYH�VHU�FRQWURODGR�
SRU�XP�JHQH�FRP�D�DomR�GH�JHQHV�PRGLILFDGRUHV��2V�HVWXGRV�GH�1RUWRQ��������
PRVWUDUDP�TXH�KDYHULD�XP�JHQH�GHWHUPLQDQGR�R�WDPDQKR�GR�HQWUHQy��(VWH�JHQH�
IRL�GHQRPLQDGR�O��GR�LQJOrV��OHQJWK��&RQWXGR��R�DXWRU�DSRQWRX�D�QHFHVVLGDGH�GH�
PDLRUHV�HVWXGRV�SDUD�R�FRPSOHWR�HQWHQGLPHQWR�GR�FDUiWHU�
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7UDEDOKDQGR�FRP�JHQyWLSRV�TXH�SRVVXtDP�HQWUHQyV�UHODWLYDPHQWH�FXUWRV��
/DPSUHFKW� ������� UHFRQKHFHX� GRLV� JHQHV�� FXMRV� DOHORV� UHFHVVLYRV� HVWDULDP�
HQYROYLGRV�QD�GHWHUPLQDomR�GR�IHQyWLSR�DQmR��2V�JHQHV�IRUDP�QRPHDGRV�GH�FU\�
H OD�� QRPHV� GDGRV� DRV� JHQHV� TXH� FRQWURODP� R� QDQLVPR� HP� HUYLOKD� �3LVXP�
VDWLYXP���0DLV� WDUGH��/DPSUHFKW� �����E�� GHVFUHYHX�XP�QRYR�JHQH�� GHVLJQDGR�
LFR �LQWHUQRGD� FRQWUDFWD��� HP TXH� R� DOHOR� UHFHVVLYR� DWXDULD� SURPRYHQGR� D�
UHGXomR�GR�WDPDQKR�GR�HQWUHQy��6HJXQGR�/HDNH\��������D�SRVVLELOLGDGH�GR�JHQH�
LFR�VHU�VLQ{QLPR�GRV�JHQHV�FU\�H OD UHYHOD�D�QHFHVVLGDGH�GH�QRYRV�HVWXGRV�SDUD�
FRQILUPDU�RV�WUDEDOKRV�GH�/DPSUHFKW�

$�ILP�GH�REWHU�PDLRUHV�LQIRUPDo}HV�D�UHVSHLWR�GR�FRQWUROH�JHQpWLFR�GRV�
FDUDFWHUHV� DVVRFLDGRV� j� DUTXLWHWXUD� GD� SODQWD�� 7HL[HLUD� HW� DO�� ������� DYDOLDUDP�
GLIHUHQWHV� JHUDo}HV� GH� SRSXODo}HV� VHJUHJDQWHV� UHVXOWDQWHV� GR� FUX]DPHQWR� GH�
LQGLYtGXRV� GH� KiELWR� GH� FUHVFLPHQWR� ,,� H� ,,,�� 'DGRV� GH� SODQWDV� LQGLYLGXDLV� GH�
FDGD� JHUDomR� IRUDP� FROHWDGRV� SDUD� D� DYDOLDomR� GR� JUDX� GH� UDPLILFDomR��
FRPSULPHQWR�GR��R DR��R HQWUHQy��GLkPHWUR�GR��R HQWUHQy�H�DOWXUD�GH�LQVHUomR�GD�
SULPHLUD�YDJHP��8PD�HVFDOD�GH�QRWDV�WDPEpP�IRL�DWULEXtGD�DR�SRUWH�GDV�SODQWDV
FROHWDGDV�� )RL� FRQVWDWDGR� TXH�� HQWUH� RV� FDUDFWHUHV�PRUIROyJLFRV� DVVRFLDGRV� DR�
SRUWH��R�FRPSULPHQWR�GRV�HQWUHQyV�IRL�R�TXH�H[SOLFRX�D�PDLRU�SDUWH�GD�YDULDomR�
QD�DUTXLWHWXUD��FRP�SUHGRPLQkQFLD�GR�HIHLWR�DGLWLYR�QR�FRQWUROH�GR�FDUiWHU�

4XDQWR� DR� Q~PHUR� GH� UDPLILFDo}HV�� HVWH� p� LQIOXHQFLDGR� SRU� HIHLWRV�
JrQLFRV� DGLWLYRV� H� QmR� DGLWLYRV�� VHQGR� SUHGRPLQDQWH� R� HIHLWR� JrQLFR� DGLWLYR�
�'DYLV�	�)UD]LHU��������1LHQKXLV�	�6LQJK��������

$JXLDU�HW�DO���������DYDOLDUDP�SODQWDV�LQGLYLGXDLV�H�IDPtOLDV�UHVXOWDQWHV�
GR�FUX]DPHQWR GH�GXDV�FXOWLYDUHV�FRQWUDVWDQWHV�TXDQWR�DR�FDUiWHU�VWD\�JUHHQ��RX�
VHMD��VHQHVFrQFLD�WDUGLD�GR�FDXOH�H�GDV�IROKDV�HP�UHODomR�jV�YDJHQV��&RQVWDWRX�VH�
TXH� KRXYH� SUHGRPLQkQFLD� GRV� HIHLWRV� GRPLQDQWHV� H� TXH� R� FRQWUROH� GR� FDUiWHU�
GHYH�VHU�ROLJRJrQLFR��)RL�YHULILFDGR�WDPEpP�TXH�R�DPELHQWH�H[HUFH� LQIOXrQFLD�
QD� H[SUHVVmR� GR� FDUiWHU�� &RQWXGR�� D� VHOHomR� GLYHUJHQWH� GD� PDLRU� H� PHQRU�
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H[SUHVVmR� GR� FDUiWHU� VWD\ JUHHQ�� UHDOL]DGD� QDV� JHUDo}HV� SUHFRFHV�� PRVWURX�
JDQKRV� H[SUHVVLYRV� HP� JHUDo}HV� DYDQoDGDV��2XWUR� SRQWR� LPSRUWDQWH� p� TXH� DV�
HVWLPDWLYDV�GDV�FRUUHODo}HV�JHQpWLFDV�H�IHQRWtSLFDV�HQWUH�R�FDUiWHU�VWD\ JUHHQ H�D
SURGXWLYLGDGH�GH�JUmRV�IRUDP�GH�SHTXHQD�PDJQLWXGH��SHUPLWLQGR�LQIHULU�TXH�RV�
GRLV�FDUDFWHUHV�GHYHP�VHU�LQGHSHQGHQWHV��

2XWUDV� GXDV� LPSRUWDQWHV� FDUDFWHUtVWLFDV� GH� LQWHUHVVH� H� TXH� FRPXPHQWH�
VmR� UHODFLRQDGDV� FRP� D� DUTXLWHWXUD� GD� SODQWD� VmR� SURGXomR� H� WDPDQKR� GD�
VHPHQWH��(P�JHUDO��FXOWLYDUHV�GH�FUHVFLPHQWR�GHWHUPLQDGR�VmR�PHQRV�SURGXWLYDV�
TXH�DV�FXOWLYDUHV�GH�KiELWR�LQGHWHUPLQDGR��&R\QH��������:KLWH�HW�DO���������

4XDQWR DR�WDPDQKR�GD�VHPHQWH��WHP�VLGR�FRQVWDWDGR�TXH�DV�FXOWLYDUHV�GH�
SRUWH�HUHWR�QRUPDOPHQWH�SRVVXHP�JUmRV�SHTXHQRV��.HOO\�	�$GDPV���������(VVH�
IDWR� UHVWULQJH� D� SRVVLELOLGDGH� GH� VH� DVVRFLDU� SODQWDV� GH� SRUWH� PDLV� HUHWR� FRP�
JUmRV�GHQWUR�GR�SDGUmR�FRPHUFLDO��&RQWXGR��.RUQHJD\�HW�DO���������H�%URWKHUV�	�
.HOO\� ������� QmR� HQFRQWUDP� DVVRFLDomR� HQWUH� R� SRUWH� H� R� SHVR� GD� VHPHQWH��
VXJHULQGR�D�DXVrQFLD�GH�OLJDomR�HQWUH�HVVDV�FDUDFWHUtVWLFDV��

)DWR� VHPHOKDQWH� IRL� FRQVWDWDGR� SRU�&ROOLFKLR� HW� DO�� ��������2V�DXWRUHV�
LQIHULUDP TXH�RV�JHQHV�HQYROYLGRV�QR�FRQWUROH�JHQpWLFR�GR�SRUWH�GD�SODQWD�QmR�
VmR�OLJDGRV�H�RX�SOHLRWUySLFRV�DRV�HQYROYLGRV�QR�FRQWUROH�JHQpWLFR�GR�WDPDQKR�
GRV� JUmRV��'HVVD� IRUPD�� QmR� KDYHULD� UHVWULomR� HP� VH� REWHU� SODQWDV� HUHWDV� FRP�
TXDOTXHU�WDPDQKR�GH�JUmRV�

����&RQWUROH�JHQpWLFR�GRV� FDUDFWHUHV�DVVRFLDGRV�j�TXDOLGDGH�FRPHUFLDO�GRV�
JUmRV

8PD�GDV�SULQFLSDLV�FDUDFWHUtVWLFDV�HQYROYLGDV�HP�TXDOTXHU�SURJUDPD�GH�
PHOKRUDPHQWR�GR�IHLMRHLUR�p�D�TXDOLGDGH�GRV�JUmRV��(VWD��SRU�VXD�YH]��SRGH�VHU�
MXOJDGD�VHJXQGR�D�TXDOLGDGH�FRPHUFLDO��FXOLQiULD�H�QXWULWLYD�

3RU�TXDOLGDGH�FRPHUFLDO�HQWHQGH�VH�R� WLSR�GH�JUmR��RX�VHMD��FRU��EULOKR�
IRUPD� H� WDPDQKR� H� p GHILQLGD� GH� DFRUGR� FRP� DV� H[LJrQFLDV� GR� FRQVXPLGRU��
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'HVVD�IRUPD��D�ILP�GH�DWHQGHU�jV�SUHIHUrQFLDV�GR�VHWRU�GH�FRQVXPR��R�PHOKRULVWD�
GHYH�EXVFDU�DVVRFLDU�jV�GHPDLV�FDUDFWHUtVWLFDV�GH�LQWHUHVVH�D�TXDOLGDGH�FRPHUFLDO�
GDV�VHPHQWHV�

������&RQWUROH�JHQpWLFR�GD�FRU�GR�WHJXPHQWR�GD�VHPHQWH
2�FRQWUROH� JHQpWLFR� GD� FRU�GR� WHJXPHQWR�GR� IHLMmR� WHP�VLGR�REMHWR�GH�

HVWXGR�GH�LQ~PHURV�SHVTXLVDGRUHV�GHVGH�R�LQtFLR�GR�VpFXOR�SDVVDGR��$SHVDU�GRV�
DYDQoRV� REWLGRV�� PXLWRV� DVSHFWRV� UHODFLRQDGRV� j� KHUDQoD� GHVWH� FDUiWHU� DLQGD�
SHUPDQHFHP� REVFXURV�� GHYLGR� j� VXD� FRPSOH[LELOLGDGH�� $OpP� GH� HVWDUHP�
HQYROYLGRV� PXLWRV� JHQHV�� D� SUHVHQoD� GH� LQWHUDo}HV� HSLVWiWLFDV�� GH� HIHLWRV�
SOHLRWUySLFRV�� DOHOLVPR� P~OWLSOR� H� GH� OLJDomR� JrQLFD� WHP� GLILFXOWDGR� R�
HQWHQGLPHQWR�GR�FRQWUROH�JHQpWLFR�GD�FRU�GR�WHJXPHQWR�GR�IHLMmR��

2XWUR� SRQWR� D� VHU� UHVVDOWDGR� H� TXH� GLILFXOWDYD� R� HQWHQGLPHQWR� GR�
FRQWUROH� JHQpWLFR� GR� FDUiWHU� HUD� D� IDOWD� GD� SDGURQL]DomR� GD� QRPHQFODWXUD� GRV�
JHQHV�H�DOHORV�H�GRV�SDGU}HV�GH�FRUHV�XWLOL]DGRV�SRU�FDGD�DXWRU��'HVVD�IRUPD��R�
SHVTXLVDGRU� QRUWH�DPHULFDQR� 0DUN� -�� %DVVHWW� YHP� GHVHQYROYHQGR� LQ~PHURV�
WUDEDOKRV�YLVDQGR�j�XQLIRUPL]DomR�GD�VLPERORJLD�JrQLFD�H�GRV�SDGU}HV�GH�FRUHV�
H[SUHVVRV��EHP�FRPR�GHFLIUDU�R�FRQWUROH�JHQpWLFR�GD�FRU�GR�WHJXPHQWR�GR�IHLMmR��

$�FRU�GR�WHJXPHQWR�GR�IHLMmR�p�FRQWURODGD�SULPDULDPHQWH�SHOD�LQWHUDomR�
FRPSOH[D�GH�RLWR�JHQHV��S��F��G��M��J��E��Y H�UN��TXH�WHULDP�D�IXQomR�GH�UHJXODU�RV�
SDVVRV� GD� ELRVVtQWHVH� GH� IODYRQyLGHV� H� DQWRFLDQLQDV� �3UDNNHQ�� ����� H� �������
(VWHV�JHQHV�SRGHP�VHU�DJUXSDGRV��VHJXQGR�VHX�PRGR�GH�DomR��HP�WUrV�FODVVHV��
JHQHV� IXQGDPHQWDLV� RX� EiVLFRV�� FRPSOHPHQWDUHV� RX� GH� FRORUDomR� H�
PRGLILFDGRUHV�

2� JHQH� IXQGDPHQWDO� RX� EiVLFR� �S�� p� UHVSRQViYHO� SHOD� IRUPDomR� GH�
VXEVWkQFLDV�LQGLVSHQViYHLV�j�SURGXomR�GH�SLJPHQWRV�GH�FRUHV�QDV�VHPHQWHV��1R�
HQWDQWR��VRPHQWH�D�SUHVHQoD�GHVWH�JHQH�QmR�p�VXILFLHQWH�SDUD�D�SURGXomR�GH�FRU��
VHQGR� QHFHVViULD� D� SUHVHQoD� GRV� JHQHV� FRPSOHPHQWDUHV�� 2� ORFR� S SRVVXL� WUrV�
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DOHORV� H� D�RUGHP�GH�GRPLQkQFLD� p�3 !�SJUL�!�S�� VHQGR�R�DOHOR�SJUL SDUFLDOPHQWH�
GRPLQDQWH�DR�DOHOR�S H�FRPSOHWDPHQWH�UHFHVVLYR�DR�DOHOR�3��$VVLP��QD�SUHVHQoD�
GRV�JHQHV�FRPSOHPHQWDUHV��R�JHQyWLSR�3B�SURGX]� WHJXPHQWR�FRORULGR��VHQGR�D�
FRU� GHSHQGHQWH� GRV� JHQHV� FRPSOHPHQWDUHV� H� RV� JHQyWLSRV� SJULSJUL H� SJULS
GHWHUPLQDP� FRORUDomR� EUDQFR�DFLQ]HQWDGR�� VHQGR� TXH� R� ~OWLPR� DSUHVHQWD� XPD�
FRORUDomR� PDLV� FODUD�� $V� SODQWDV� FRP� R� JHQyWLSR� SS SURGX]HP� IORUHV� H�
WHJXPHQWRV�EUDQFRV�H�QmR�GHVHQYROYHP�DV�FRUHV�YHUPHOKDV�� URVD�RX�PDOYD HP�
QHQKXP�GH�VHXV�WHFLGRV�YHJHWDWLYRV��%DVVHWW���������

2V�DOHORV�GRPLQDQWHV�GRV�JHQHV�FRPSOHPHQWDUHV�RX�GH�FRORUDomR�F H� M
VmR� QHFHVViULRV� SDUD� D� H[SUHVVmR� GRV� JHQHV� PRGLILFDGRUHV� J�� E�� Y H� UN�� $�
LQWHUDomR� GHVWHV� JHQHV� SURGX]� XPD� DPSOD� YDULDomR� GH� FRUHV� QR� WHJXPHQWR� GD�
VHPHQWH��%HQLQJHU�HW�DO����������8P�RXWUR�JHQH�GH�FRORUDomR��UHVSRQViYHO�SHOD�
SURGXomR�GH�SLJPHQWRV�YHUPHOKRV��p�R�JHQH�U��(VWH�JHQH�HVWi�LQWLPDPHQWH�OLJDGR�
DR�ORFR�F H��SRU�LVVR��D�QRPHQFODWXUD�XWLOL]DGD�DWXDOPHQWH�p�>&�U@��%DVVHWW��������

8PD�TXDUWD�FODVVH�GH�JHQHV�HQYROYLGRV�QR�FRQWUROH�JHQpWLFR�GD�FRU�GR�
WHJXPHQWR�GD�VHPHQWH�GH� IHLMmR� LQFOXL�RV�JHQHV� UHVSRQViYHLV�SHORV�SDGU}HV�GH�
FRORUDomR�SDUFLDO��1HVWD�FODVVH�Ki��SHOR�PHQRV��TXDWUR�JHQHV�LQGHSHQGHQWHV��W��]��
ELS H�M��HQYROYLGRV�QD�H[SUHVVmR�GRV�GLIHUHQWHV�SDGU}HV�GH�FRORUDomR�SDUFLDO�GR�
WHJXPHQWR��2�ORFR�W SRVVXL�WUrV�DOHORV��VHQGR�TXH�R�DOHOR�GRPLQDQWH�7 GHWHUPLQD�
D� WRWDO� FRORUDomR� GR� WHJXPHQWR� H� R� DOHOR� UHFHVVLYR� W DSUHVHQWD� XP� HIHLWR�
SOHLRWUySLFR� GHWHUPLQDQGR� D� FRORUDomR� SDUFLDO� GR� WHJXPHQWR� H� D FRORUDomR�
EUDQFD�GDV�IORUHV��2�WHUFHLUR�DOHOR��WFI��SHUPLWH�D�H[SUHVVmR�GD�FRORUDomR�SDUFLDO�
GR� WHJXPHQWR��FRQWXGR�� VHP�PXGDU�D�FRORUDomR�GD�IORU�SDUD�EUDQFD��$VVLP��RV�
GHPDLV� JHQHV� GH� FRORUDomR� SDUFLDO�� QD� SUHVHQoD� GRV� JHQyWLSRV� WW� H� WFIWFI��
GHWHUPLQDP�RV�GLIHUHQWHV�SDGU}HV�GH�FRORUDomR�SDUFLDO�GR�WHJXPHQWR�GD�VHPHQWH�
�%DVVHW�HW�DO�������E��%DVVHWW�HW�DO����������

$�KLSyWHVH� LQLFLDO� D� UHVSHLWR�GD�SUHVHQoD�RX�DXVrQFLD�GR�DQHO�FRORULGR�
HP�YROWD�GR�KLOR�p�TXH�HVWH�FDUiWHU�VHULD�FRQWURODGR�SRU�GRLV�JHQHV��M�H�G��HP�TXH�
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R� JHQH� G� VRPHQWH� VHULD� H[SUHVVR� QD� SUHVHQoD� GR� JHQyWLSR� MM �3UDNNHQ�� ������
%DVVHWW�� ������� 'HVVD� IRUPD�� R� DQHO� DR� UHGRU� GR� KLOR� VHULD� EUDQFR� TXDQGR� R�
JHQyWLSR� IRVVH� MMGG� H� FRORULGR� TXDQGR� R� JHQyWLSR� IRVVH -B� H� MM'B�� &RQWXGR��
%DVVHWW�HW�DO�������D��SURYDUDP�TXH�R�JHQH�G p��QD�YHUGDGH��VLQ{QLPR�GR�JHQH�]�

1R� FDVR� GR� JUmR� WLSR� FDULRFD�� R� PDLV� DPSODPHQWH� FRPHUFLDOL]DGR� QR�
%UDVLO��D�FRU�GR�WHJXPHQWR�p�EHJH�FRP�HVWULDV�PDUURQV��&RQWXGR��Ki�XPD�DPSOD�
YDULDomR� QR� TXH� VH� UHIHUH� j� WRQDOLGDGH� GD FRU� GR� WHJXPHQWR� DVVLP� FRPR� GDV�
HVWULDV�� (PERUD� QmR� VH� GLVSRQKD� GH� LQIRUPDo}HV� HVSHFtILFDV� D� UHVSHLWR� GR�
FRQWUROH� JHQpWLFR� GD� FRU� GR� JUmR� WLSR� FDULRFD�� SRGH�VH� LQIHULU� TXH� XP� JUDQGH�
Q~PHUR�GH�JHQHV�GHYH�HVWDU�HQYROYLGR�QR�FRQWUROH�GHVWH�FDUiWHU�

������&RQWUROH�JHQpWLFR�GR�IRUPDWR�H�WDPDQKR�GD�VHPHQWH
$� )LJXUD� �� DSUHVHQWD� GR]H� WLSRV� GH� GLIHUHQWHV� IRUPDV� GH� VHPHQWHV� GH�

IHLMmR�TXH�IRUDP�GHVFULWDV�SRU�&KRSLQHW�HW�DO���������H�/DPSUHFKW��������������H�
DJUXSDGDV� SRU� /HDNH\� ��������&RPR� VH� REVHUYD�� XPD� JUDQGH� YDULDELOLGDGH� GH�
IRUPDV� SRGH� VHU� HQFRQWUDGD�� QR� HQWDQWR�� D� EDVH� JHQpWLFD� TXH� H[SOLFD� WDO�
YDULDELOLGDGH� DLQGD� SHUPDQHFH� REVFXUD�� 6RPHQWH� RV� GRLV� ~OWLPRV� IRUPDWRV�
�IDVWLJLDWH H�WUXQFDWD��SRVVXHP�XPD�GHVFULomR�GR�FRQWUROH�JHQpWLFR�

2�KRPR]LJRWR�UHFHVVLYR�IDVWIDVW GHWHUPLQD�R�IRUPDWR�IDVWLJLDWH��OLQKD�.�
GD�)LJXUD�����HP�TXH�RFRUUH�XPD�VXSHUItFLH�SODQD�LQFOLQDGD�HP�DSHQDV�XPD�GDV�
SRQWDV� �/DPSUHFKW�� ������� -i� R� KRPR]LJRWR� UHFHVVLYR� PLYPLY GHWHUPLQD� R�
FDUiWHU�WUXQFDWD �OLQKD�/�GD�)LJXUD�����HP�TXH�DV�GXDV�H[WUHPLGDGHV�GD�VHPHQWH�
DSUHVHQWDP�VXSHUItFLHV�SODQDV�LQFOLQDGDV��/DPSUHFKW��������

$OJXQV� GHWHUPLQDQWHV� GR� IRUPDWR� GD� VHPHQWH�� FRPR� FRPSULPHQWR��
ODUJXUD�H�HVSHVVXUD��SRVVXHP�XPD�KHUDQoD�WLSLFDPHQWH�TXDQWLWDWLYD��1LHQKXLV�	�
6LQJK�� ������ 3DUN� HW� DO��� ������� 6HJXQGR� %DVVHWW� �������� XP� ~QLFR� JHQH��
GHQRPLQDGR�GV �GZDUI VHHG���GHWHUPLQD�D�UHGXomR�GR�WDPDQKR�GD�VHPHQWH�H�GD�
YDJHP� TXDQGR� HP� KRPR]LJR]H� UHFHVVLYD� �GVGV��� 3RVWHULRUPHQWH�� HVWH� JHQH� IRL�



��

PDSHDGR� H� YHULILFRX�VH� TXH� VH� WUDWDYD� GR� PHVPR� JHQH� �WH�� GHVFULWR� SRU�
/DPSUHFKW������D���$ZXPD�	�%DVVHWW��������

),*85$�� )RUPDWRV�GH�VHPHQWHV�GH�IHLMmR�GHVFULWRV�SRU�&KRSLQHW�HW�DO���������
H�/DPSUHFKW��������������H�DJUXSDGRV�SRU�/HDNH\��������

&RP�R�REMHWLYR�GH�LGHQWLILFDU�47/V��TXDQWLWDWLYH�WUDLW�ORFL��SDUD�R�SHVR�
H� R� FRPSULPHQWR� GD� VHPHQWH�� 3DUN� HW� DO�� ������� DYDOLDUDP� D� SRSXODomR�
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VHJUHJDQWH�UHVXOWDQWH�GR�FUX]DPHQWR�GH�GXDV�OLQKDJHQV�FRQWUDVWDQWHV�TXDQWR�DR�
IRUPDWR�� SHVR� H� FRPSULPHQWR� GD� VHPHQWH�� 3DUD� R� SHVR� GD� VHPHQWH� IRUDP�
HQFRQWUDGRV� RLWR� 47/V� TXH� H[SOLFDUDP� ���� GD� YDULDomR� HQWUH� R� SHVR� GH�
VHPHQWHV��3DUD�R�FRPSULPHQWR�GD�VHPHQWH��IRUDP�HQFRQWUDGRV�VHWH�47/V��WHQGR�
DV� PDUFDV� DVVRFLDGDV� D� TXDWUR� GRV� 47/V� VLGR� FDSD]HV� GH� H[SOLFDU� ���� GD�
YDULDomR�HQWUH�R�FRPSULPHQWR�PpGLR�

����6HOHomR�UHFRUUHQWH
(P� XPD� SRSXODomR�� FRP� Q ORFRV� VHJUHJDQGR�� D� SUREDELOLGDGH� GH� VH�

HQFRQWUDU�XPD�SODQWD�FRP�WRGRV�RV�DOHORV�IDYRUiYHLV�QD�JHUDomR�)P p�GDGD�SHOD�
VHJXLQWH�H[SUHVVmR�
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'HVVD� IRUPD�� FRQVLGHUDQGR� XP� FDUiWHU� FRQWURODGR� SRU� ��� JHQHV�� D�
SUREDELOLGDGH�GH� VH�HQFRQWUDU�XP�~QLFR� LQGLYtGXR�QD�JHUDomR�)� TXH�FRQWHQKD�
WRGRV� RV� DOHORV� IDYRUiYHLV� VHUi� LJXDO� D� ����� �� RX� VHMD�� VHULD� QHFHVViULD� D�
DYDOLDomR�GH��SHOR�PHQRV�������SURJrQLHV�SDUD�VH�REWHU�R�JHQyWLSR�GHVHMDGR�

&RPR�D�PDLRULD�GRV�FDUDFWHUHV�GH�LPSRUWkQFLD�HFRQ{PLFD�p�GH�QDWXUH]D�
TXDQWLWDWLYD��RX�VHMD��FRQWURODGD�SRU�YiULRV�JHQHV�H��QRUPDOPHQWH��R�PHOKRULVWD�
FRQVLGHUD�PDLV�GH�XP�FDUiWHU�QR�SURFHVVR�GH�VHOHomR��D�SUREDELOLGDGH�GH�VH�REWHU�
XPD�~QLFD�OLQKDJHP�TXH�DFXPXOH�WRGRV�RV�DOHORV�IDYRUiYHLV�HP�XP�~QLFR�FLFOR�
VHOHWLYR�WRUQD�VH�PXLWR�SHTXHQD��'HVVD�IRUPD��R�PRGR�GH�UHXQLU�R�PDLRU�Q~PHUR�
GH� DOHORV� IDYRUiYHLV� HP� XPD� OLQKDJHP� p� SRU� PHLR� GH� VXFHVVLYRV� FLFORV� GH�
VHOHomR� H� UHFRPELQDomR� GDV� PHOKRUHV� IDPtOLDV�� RX� VHMD�� VHOHomR� UHFRUUHQWH�
�5DPDOKR� HW� DO��� �������$� VHOHomR� UHFRUUHQWH� p� DVVLP� GHILQLGD� FRPR� TXDOTXHU�
VLVWHPD� GHVLJQDGR� SDUD� DXPHQWDU� JUDGDWLYDPHQWH� D� IUHT�rQFLD� GRV� DOHORV�
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GHVHMiYHLV�SDUD�XPD�FDUDFWHUtVWLFD�TXDQWLWDWLYD��SRU�PHLR�GH�UHSHWLGRV�FLFORV�GH�
VHOHomR�H�SRVWHULRU�UHFRPELQDomR��+DOODXHU��������

$�VHOHomR� UHFRUUHQWH� WHP�VLGR�XWLOL]DGD�HP�GLYHUVDV�HVSpFLHV�H�SDUD�DV�
PDLV�YDULDGDV�FDUDFWHUtVWLFDV�DJURQ{PLFDV�H�VXD�HILFLrQFLD�WHP�VLGR�FRPSURYDGD�
HP�GLYHUVRV�WUDEDOKRV��3URSRVWD�LQLFLDOPHQWH�SDUD�SODQWDV�DOyJDPDV��+XOO���������
GHYLGR� j� IDFLOLGDGH� GH� VH� UHDOL]DU� RV� FUX]DPHQWRV�� D� VHOHomR� UHFRUUHQWH� YHP�
JDQKDQGR� HVSDoR� QRV� SURJUDPDV� GH� PHOKRUDPHQWR� GH� GLYHUVDV� HVSpFLHV�
DXWyJDPDV��SULQFLSDOPHQWH�QDV�~OWLPDV�WUrV�GpFDGDV��:LOFR[��������:LHUVPD HW�
DO�� ������5DQJHO�HW�DO���������+ROODQG�HW�DO���������

$� VHOHomR� UHFRUUHQWH� HQYROYH�� EDVLFDPHQWH�� WUrV� HWDSDV�� REWHQomR� GD�
SRSXODomR� EDVH�� DYDOLDomR� H� UHFRPELQDomR� GDV� SURJrQLHV� VHOHFLRQDGDV� SDUD�
IRUPDU� D� SUy[LPD� JHUDomR� �)LJXUD� ���� 7UDWD�VH� GH� XP� SURFHVVR� GLQkPLFR� H�
FRQWtQXR�� TXH� YLVD� DOWHUDU� D�PpGLD� SRSXODFLRQDO� GH� XP�RX�PDLV� FDUDFWHUHV�� QD�
GLUHomR� GR� VHX� DSULPRUDPHQWR� RX� GH� VXD� PDLRU� DGHTXDomR� DRV� LQWHUHVVHV� GD�
H[SORUDomR�DJUtFROD�VHP��FRQWXGR��H[DXULU�D�YDULDELOLGDGH�JHQpWLFD�GD�SRSXODomR��
FRPR�HYLGHQFLDGR�QD�)LJXUD����+DOODXHU��������

),*85$����5HSUHVHQWDomR�HVTXHPiWLFD�GD�VHOHomR�UHFRUUHQWH�
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),*85$����3URJUHVVR�JHQpWLFR�H�D�PDQXWHQomR�GD�YDULDELOLGDGH�JHQpWLFD�DSyV�

WUrV� FLFORV� GH� VHOHomR� UHFRUUHQWH� �&��� &� H� &���� �; �� �; H� �;
FRUUHVSRQGHP�jV�PpGLDV�GH�FDGD�FLFOR��+DOODXHU��������

6HJXQGR�*HUDOGL���������DV�SULQFLSDLV�YDQWDJHQV�DWULEXtGDV�DR�HPSUHJR�
GD�VHOHomR�UHFRUUHQWH�QR�PHOKRUDPHQWR�JHQpWLFR�GH�SODQWDV�DXWyJDPDV�VmR�

D� REWHQomR� GH� PDLRU� YDULDELOLGDGH� JHQpWLFD SRU� PHLR� GR�
LQWHUFUX]DPHQWR�GH�P~OWLSORV�JHQLWRUHV�

E� PDLRU� RSRUWXQLGDGH� GH� UHFRPELQDomR� GHYLGR� DRV� VXFHVVLYRV�
FUX]DPHQWRV�

F� PDLRU�HILFLrQFLD�QR�DF~PXOR�GH�DOHORV�IDYRUiYHLV�GHYLGR�DR�SURFHVVR�
UHSHWLWLYR�GH�VHOHomR�

G� PDLRU�IDFLOLGDGH�SDUD�LQFRUSRUDU�JHUPRSODVPD�H[yWLFR�QD�SRSXODomR�
2�PpWRGR� DLQGD� SHUPLWH� D� LQWURGXomR� GH� OLQKDJHQV� REWLGDV� HP� RXWURV�

SURJUDPDV�GH�PHOKRUDPHQWR��D�ILP�GH�UHDOL]DUHP�VH�QRYDV�UHFRPELQDo}HV��(VWH�
IDWR�WRUQD�R�SURFHVVR�GLQkPLFR�H�SHUPLWH�D�FDSLWDOL]DomR�GR�SURJUHVVR�JHQpWLFR�
REWLGR�QRV�GLYHUVRV�SURJUDPDV�GH�PHOKRUDPHQWR��5DPDOKR�HW�DO���������

2XWURV� DUJXPHQWRV� TXH� UHYHODP� TXH� D� VHOHomR� UHFRUUHQWH� p� XPD�
H[FHOHQWH� HVWUDWpJLD� D� VHU� XWLOL]DGD� SHORV�PHOKRULVWDV� GH� SODQWDV� DXWyJDPDV� QD�
REWHQomR�GH�JHQyWLSRV�VXSHULRUHV��SULQFLSDOPHQWH�TXDQGR R�FDUiWHU�GH�LQWHUHVVH�
IRU� FRQWURODGR� SRU� YiULRV� JHQHV� SRGHP� VHU� HQFRQWUDGRV� HP� )RXLOORX[� 	�
%DQQHURW���������5DPDOKR�HW�DO���������H�*HUDOGL��������
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������6HOHomR�UHFRUUHQWH�QD�FXOWXUD�GR�IHLMRHLUR
2� PHOKRUDPHQWR� JHQpWLFR� GR� IHLMRHLUR�� DR� ORQJR� GRV� DQRV� YHP�

GHVHQYROYHQGR�QRYDV�FXOWLYDUHV�TXH�VH�DGDSWHP�D�GLIHUHQWHV�UHJL}HV�H�VLVWHPDV�
GH� FXOWLYR�� FRP� HOHYDGD� SURGXWLYLGDGH� GH� JUmRV�� UHVLVWHQWHV� H� RX� WROHUDQWHV� D�
GRHQoDV��SUDJDV� H� D� FRQGLo}HV� DGYHUVDV�GH�PHLR�DPELHQWH��FRP�ERD�TXDOLGDGH�
FRPHUFLDO�� FXOLQiULD H� QXWULWLYD� GRV� JUmRV�� GHQWUH� RXWUDV� FDUDFWHUtVWLFDV��'HVVD�
IRUPD��SRU�PHLR�GD�GHGLFDomR��SHUVLVWrQFLD�H�SHUFHSomR�GH�SUREOHPDV�IXWXURV�SRU�
SDUWH� GRV�PHOKRULVWDV�� R�%UDVLO� p�� DWXDOPHQWH�� R�PDLRU� SURGXWRU�PXQGLDO� GHVWD�
OHJXPLQRVD�TXH�SRVVXL�XP�SDSHO�VRFLDO GH�H[WUHPD�LPSRUWkQFLD�QHVWH�SDtV�

$SHVDU�GR�HQRUPH�VXFHVVR�REWLGR�SHORV�SURJUDPDV�GH�PHOKRUDPHQWR�GR�
IHLMRHLUR� QRV� ~OWLPRV� DQRV�� D� SUHVVmR� SDUD� VH� REWHU� OLQKDJHQV�PDLV� SURGXWLYDV��
DVVRFLDGD�jV�QHFHVVLGDGHV�GH�PHOKRULD�QR�PDQHMR�H�jV�H[LJrQFLDV�SRU�SDUWH�GR�
FRQVXPLGRU� HP� UHODomR� DR� WLSR� GH� JUmR� p� FRQVWDQWH��(VWH� IDWR� ID]� FRP�TXH�RV�
PHOKRULVWDV�GH�IHLMmR�WHQKDP�TXH�PDQXVHDU�HP�FRQMXQWR�XP�JUDQGH�Q~PHUR�GH�
FDUDFWHUHV�TXH�HVWmR�DVVRFLDGRV�j�DUTXLWHWXUD�GD�SODQWD�H�DR�WLSR�GH�JUmR��(VWHV�
FDUDFWHUHV�� FRPR� Mi� PHQFLRQDGR�� VmR� FRQWURODGRV� SRU� XP� JUDQGH� Q~PHUR� GH�
JHQHV�� 'HVVD� IRUPD�� FRPR� Mi� HQIDWL]DGR�� p� LPSRVVtYHO� REWHU� OLQKDJHQV� TXH�
DWHQGDP� D� HVVDV� H[LJrQFLDV� HP� XP� ~QLFR� FLFOR� VHOHWLYR�� 3RU� LVVR�� ID]�VH�
QHFHVViULD�D�FRQGXomR�GH�FLFORV�FRQWtQXRV�GH�VHOHomR�� LVWR�p� XWLOL]DU�D�VHOHomR�
UHFRUUHQWH�

1D�FXOWXUD�GR�IHLMRHLUR��D�VHOHomR�UHFRUUHQWH�WHP�VLGR�HPSUHJDGD�YLVDQGR�
j�PHOKRULD�GH�GLYHUVRV�FDUDFWHUHV��6XOOLYDQ�	�%OLVV��������YHULILFDUDP�DXPHQWR�
GH�������D�������QD�SRUFHQWDJHP�GH�SURWHtQD�GD�VHPHQWH�GH� IHLMmR�DSyV�GRLV�
FLFORV�GH�VHOHomR��9LVDQGR�j�REWHQomR�GH�FXOWLYDUHV�UHVLVWHQWHV�DR�PRIR�EUDQFR��
/\RQV� HW� DO�� ������� UHDOL]DUDP� WUrV� FLFORV�GH� VHOHomR� UHFRUUHQWH��2V� UHVXOWDGRV�
PRVWUDUDP�DXPHQWR�QD�UHVLVWrQFLD��WHQGR�R�JDQKR�JHQpWLFR�REWLGR�GR�FLFOR�LQLFLDO�
�&���DR�WHUFHLUR�FLFOR��&���VLGR�GH�����TXDQGR�VH�XWLOL]RX�R�WDPDQKR�GD�OHVmR�
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QD�KDVWH�SULQFLSDO�SDUD�VH�DYDOLDU�D�UHVSRVWD�j�GRHQoD�H�GH�����XWLOL]DQGR�XPD�
HVFDOD�GH�QRWDV�

&RP�R�REMHWLYR�GH�VHOHFLRQDU� OLQKDJHQV�UHVLVWHQWHV�D�GRHQoDV�FDXVDGDV�
SRU� SDWyJHQRV� GR� VROR� �3\WKLXP� VSS�� 5KL]RFWRQLD� VRODQL�� 0DFURSKRPLQD
SKDVHROLQD H�)XVDULXP VSS����*DUFLD�HW�DO���������UHDOL]DUDP�GRLV�H[SHULPHQWRV�
GH� FDPSR� HP� TXH� DYDOLDUDP� D� WD[D� GH� VREUHYLYrQFLD� H� D� SURGXWLYLGDGH� GDV�
PHOKRUHV� OLQKDJHQV� SURYHQLHQWHV� GR� WHUFHLUR�� TXDUWR�� TXLQWR� H� VH[WR� FLFOR� GH�
VHOHomR� UHFRUUHQWH� PDVVDO� LQLFLDGR� HP� ������ QD� UHJLmR� GH� 0L[WHFD�� 0p[LFR��
0HVPR� QmR� VHQGR� R� IRFR� SULQFLSDO� GHVWH� SURJUDPD� GH� VHOHomR� UHFRUUHQWH� j�
REWHQomR�GH�JHQyWLSRV� UHVLVWHQWHV� D�GRHQoDV�GR�VROR��REVHUYRX�VH�XP�DXPHQWR�
SURJUHVVLYR� QD� SURGXomR� H� QD� SRUFHQWDJHP� GH� VREUHYLYHQWHV� j�PHGLGD� TXH� VH�
DYDQoDUDP�RV�FLFORV�VHOHWLYRV��$V�VHWH�OLQKDJHQV�VHOHFLRQDGDV�QR�VH[WR�FLFOR�GH�
VHOHomR� DSUHVHQWDUDP� SURGXWLYLGDGH� PpGLD� VXSHULRU� D� ����� NJ�KD� H� WD[D� GH�
VREUHYLYrQFLD� VXSHULRU� D� ����� HQTXDQWR� TXH� DV� VHWH� OLQKDJHQV� SDUHQWDLV�
DSUHVHQWDUDP� SURGXWLYLGDGH� PpGLD� LQIHULRU� D� ���� NJ�KD� H� SRUFHQWDJHP� GH�
VREUHYLYrQFLD� LQIHULRU� D� ����� GDV� TXDLV� TXDWUR� WLYHUDP� WD[D� GH� VREUHYLYrQFLD�
LQIHULRU�D�����

%DUURQ�HW�DO���������HVWXGDUDP�D�FDSDFLGDGH�GD�VHOHomR�UHFRUUHQWH�SDUD�
JHUDU� FXOWLYDUHV� GH� IHLMmR� FRP� DOWD� FDSDFLGDGH� GH� IL[DomR� GH� QLWURJrQLR� �1����
$SyV�WUrV�FLFORV�GH�VHOHomR��RV�DXWRUHV�REVHUYDUDP�TXH�IDPtOLDV�GR�WHUFHLUR�FLFOR�
�&���IRUDP��HP�PpGLD������PDLV�SURGXWLYDV�TXH�DV�GR�SULPHLUR�FLFOR��&���H�TXH�
D� TXDQWLGDGH� GH� QLWURJrQLR� IL[DGD� SRU� SODQWD� IRL� ���� VXSHULRU�� 2V� DXWRUHV�
FRQFOXtUDP�TXH�R�DXPHQWR�GD�SURGXomR�GHYHX�VH��SULQFLSDOPHQWH��DR�DXPHQWR�GD�
PRELOL]DomR�GH�QLWURJrQLR�SDUD�DV�VHPHQWHV�

9LVDQGR� j� REWHQomR�GH�JHQyWLSRV�TXH�FRPELQHP�R�SRUWH� FDUDFWHUtVWLFR�
GDV� FXOWLYDUHV� GH� KiELWR� GH� FUHVFLPHQWR� ,,� FRP� R� WDPDQKR�� IRUPDWR� H� FRU� GH�
VHPHQWHV�GRV�JHQyWLSRV�FRPHUFLDLV�GH�3LQWR�EHDQV �KiELWR�GH�FUHVFLPHQWR�,,,���
WUrV� FLFORV� GH� VHOHomR� UHFRUUHQWH� IRUDP� UHDOL]DGRV� �.HOO\�	�$GDPV�� �������2�
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DXPHQWR�GR�SHVR�GH�FHP�VHPHQWHV�IRL�JUDGDWLYR�PDV��VRPHQWH�QR�WHUFHLUR�FLFOR�
VHOHWLYR�RV�JHQyWLSRV�FRP�DV�FDUDFWHUtVWLFDV�GH�LQWHUHVVH�IRUDP�REWLGRV�

%HDYHU�	�.HOO\��������VXJHULUDP�R�XVR�GD�VHOHomR�UHFRUUHQWH��QD�FXOWXUD�
GR� IHLMRHLUR��FRP�D�DYDOLDomR�GH�JHUDo}HV�DYDQoDGDV�SDUD�PHOKRUDU�SRSXODo}HV�
GHULYDGDV�GH�GLIHUHQWHV�SRRO�JrQLFRV��6LQJK�HW�DO����������XWLOL]DQGR�D�DYDOLDomR�
GH� IDPtOLDV� 6����� FRPSDUDUDP� R� JDQKR� GH� SURGXomR� REWLGR� DSyV� WUrV� FLFORV� GH�
VHOHomR�UHFRUUHQWH�HP�GRLV�WLSRV�GH�SRSXODomR��LQWHUUDFLDO�H�HQWUH�SRRO�JrQLFRV��
3DUD� FDGD� SRSXODomR�� IRUDP� DYDOLDGDV�� QD� PHVPD� VDIUD�� DV� GH]� IDPtOLDV� 6���
�VHPHQWH� 6����� PDLV� SURGXWLYDV� SURYHQLHQWHV� GRV� WUrV� FLFORV� GH� VHOHomR��
9HULILFDUDP�TXH�R�JDQKR�PpGLR�GH�SURGXomR�SRU�FLFOR�VHOHWLYR�IRL�HP�WRUQR�GH�
����HP�DPEDV�DV�SRSXODo}HV��TXDQGR�VH�FRQVLGHURX�D�PpGLD�GDV����IDPtOLDV�6���
PDLV�SURGXWLYDV�

5DQDOOL� ������� DYDOLRX� R� DXPHQWR� GD� SURGXomR� HP� IHLMRHLUR� DSyV� WUrV�
FLFORV�GH�VHOHomR��2�JDQKR�FRP�D�VHOHomR�IRL�HVWLPDGR�DYDOLDQGR�VH��QD�PHVPD�
VDIUD�����IDPtOLDV�6��� �VHPHQWHV�6����� UHWLUDGDV�DOHDWRULDPHQWH�GH�FDGD�FLFOR�GH�
VHOHomR��2�JDQKR�HVWLPDGR�SDUD�D�SURGXomR�GH�JUmRV�SRU�SODQWD�IRL�GH������GR�
SULPHLUR��&���SDUD�R�VHJXQGR�FLFOR��&���H�GH������GR�VHJXQGR�SDUD�R�WHUFHLUR�
FLFOR��&���

0DLV� UHFHQWHPHQWH�� 5DPDOKR� HW� DO�� ������� HVWLPDUDP� R� SURJUHVVR�
JHQpWLFR� QR� IHLMRHLUR� REWLGR� DSyV� TXDWUR� FLFORV� GH� VHOHomR��$V� FLQFR�PHOKRUHV�
OLQKDJHQV�REWLGDV�GH�FDGD�FLFOR�IRUDP�DYDOLDGDV�FRQMXQWDPHQWH�SDUD�VH�HVWLPDU�D�
HILFLrQFLD�GD�VHOHomR�UHFRUUHQWH�TXDQWR�DR�DXPHQWR�GD�SURGXWLYLGDGH�H�PHOKRULD�
GD�TXDOLGDGH�GR�JUmR��2�JDQKR�HVWLPDGR�SRU�FLFOR�IRL�GH������SDUD�D�SURGXomR�
GH�JUmRV�H�GH�������SDUD�D�TXDOLGDGH�GH�JUmRV�
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%$66(77��0��-���0&&/($1��3��$�EULHI�UHYLHZ�RI�WKH�JHQHWLFLV�RI�SDUWO\�
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&81+$��:HOFLPDU�*RQoDOYHV�GD� (VWUDWpJLDV�SDUD�D�REWHQomR�GD�SRSXODomR�
EDVH�HP�SURJUDPDV�GH�VHOHomR�UHFRUUHQWH ����������� S��'LVVHUWDomR��0HVWUDGR�
HP� *HQpWLFD� H� 0HOKRUDPHQWR� GH� 3ODQWDV�� ± 8QLYHUVLGDGH� )HGHUDO� GH� /DYUDV��
/DYUDV��0*�

2�VXFHVVR�GH�TXDOTXHU�SURJUDPD�GH�VHOHomR�UHFRUUHQWH�p�GHSHQGHQWH�GD�
FULWHULRVD� HVFROKD� GD� SRSXODomR� EDVH�� (VWD� GHYH� DVVRFLDU� PpGLD� DOWD� H� DPSOD�
YDULDELOLGDGH� JHQpWLFD� SDUD� RV FDUDFWHUHV� GH� LQWHUHVVH�� ([LVWH� XPD� VpULH� GH�
PHWRGRORJLDV� TXH� YLVDP� DX[LOLDU� R� PHOKRULVWD� QR� SURFHVVR� GH� HVFROKD� GDV�
SRSXODo}HV� FRP� DV� TXDLV� LUi� WUDEDOKDU�� FRQWXGR�� QRV� SURJUDPDV� GH� VHOHomR�
UHFRUUHQWH� HVWDV� PHWRGRORJLDV� SUDWLFDPHQWH� QmR� WrP� VLGR� XWLOL]DGDV�� 'HVVD�
IRUPD��R�SUHVHQWH�HVWXGR�WHP�SRU�REMHWLYR�DSOLFDU�DV�PHWRGRORJLDV�GH�DQiOLVH�GRV�
FUX]DPHQWRV� GLDOpOLFRV� H� GH� -LQNV� 	� 3RRQL� ������� YLVDQGR� j� HVFROKD� GDV�
SRSXODo}HV� PDLV� SURPLVVRUDV� SDUD� D� FRQGXomR� GH� XP� SURJUDPD� GH� VHOHomR�
UHFRUUHQWH�TXH�YLVD�j�REWHQomR�GH�OLQKDJHQV�SURGXWLYDV��GH�SRUWH�HUHWR�H�JUmRV�GR�
WLSR� FDULRFD� GH� ERD� TXDOLGDGH� FRPHUFLDO�� 3DUD� WDQWR�� ��� SRSXODo}HV� )� �6���UHVXOWDQWHV�GH�XP�FUX]DPHQWR�GLDOpOLFR�IRUDP�DYDOLDGDV�TXDQWR�j�SURGXWLYLGDGH�
GH� JUmRV� MXQWDPHQWH� FRP� RV� GH]� JHQLWRUHV�� 2� H[SHULPHQWR� IRL� UHDOL]DGR� HP�
/DYUDV�� 0*� H� R� GHOLQHDPHQWR� XWLOL]DGR� IRL� R� EORFRV� FDVXDOL]DGRV� FRP� GXDV�
UHSHWLo}HV� H� SDUFHODV� GH� �� OLQKDV� GH� �P��2V� GDGRV� GH� SURGXomR� GH� JUmRV� SRU�
SDUFHOD�IRUDP�VXEPHWLGRV�j�DQiOLVH�GH�YDULkQFLD�H��XWLOL]DQGR�VH�GDV�PpGLDV�GH�
SURGXWLYLGDGH� GH� FDGD� SRSXODomR�� REWLYHUDP�VH� DV� HVWLPDWLYDV� GD� FDSDFLGDGH�
JHUDO� H� HVSHFtILFD� GH� FRPELQDomR�� 3DUD� D� REWHQomR� GDV� HVWLPDWLYDV� GRV�
SDUkPHWURV� JHQpWLFRV� H� IHQRWtSLFRV� IRUDP� REWLGRV� GDGRV� GD� SURGXomR� GH� ���
SODQWDV�WRPDGDV�DOHDWRULDPHQWH�HP�FDGD�SDUFHOD��(VWLPRX�VH�WDPEpP�R�SRWHQFLDO�
GDV� SRSXODo}HV� JHUDUHP� OLQKDJHQV� TXH� VXSHUDVVHP�XP�GHWHUPLQDGR�SDGUmR�QD�
JHUDomR� )f�� 'H� DFRUGR� FRP� DV� PHWRGRORJLDV� XWLOL]DGDV� H� FRQVLGHUDQGR� RV�
FDUDFWHUHV� GH� LQWHUHVVH�� XP� WRWDO� GH� RQ]H� SRSXODo}HV� IRL� HVFROKLGR� SDUD� D�
IRUPDomR�GD�SRSXODomR�EDVH�GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��9HULILFRX�
VH� TXH� DV�PHWRGRORJLDV� XWLOL]DGDV� FRQWULEXtUDP�SDUD� D� HVFROKD� GDV� SRSXODo}HV�
PDLV�SURPLVVRUDV�SDUD�D�FRQGXomR�GR�SURJUDPD�GH�VHOHomR�UHFRUUHQWH�

 &RPLWr�GH�RULHQWDomR��0DJQR�$QWRQLR�3DWWR�5DPDOKR�± 8)/$��2ULHQWDGRU���ÆQJHOD�GH�
)iWLPD�%DUERVD�$EUHX�± (PEUDSD�$UUR]�H�)HLMmR�8)/$�
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&81+$��:HOFLPDU�*RQoDOYHV� 6WUDWHJLHV�IRU�REWDLQLQJ�WKH�EDVH�SRSXODWLRQ�
LQ�UHFXUUHQW�VHOHFWLRQ� ��������� S��'LVVHUWDWLRQ�± �0DVWHU
V�GHJUHH�LQ�*HQHWLFV�
DQG� 3ODQW� %UHHGLQJ�� ± )HGHUDO� 8QLYHUVLW\� RI� /DYUDV�� /DYUDV�� 0LQDV� *HUDLV��
%UD]LO�

7KH� VXFFHVV� RI� DQ\� UHFXUUHQW� VHOHFWLRQ� SURJUDP� GHSHQGV� RQ� WKH� VWULFW�
FKRLFH� RI� WKH� EDVH� SRSXODWLRQ�� 6XFK� SRSXODWLRQ� VKRXOG� DVVRFLDWH� ERWK�� KLJK�
DYHUDJH� DQG� D� ZLGH� JHQHWLF� YDULDELOLW\� WR� WKH� UHTXHVWHG� WUDLWV�� 'HVSLWH� KDYLQJ�
YDULRXV� PHWKRGRORJLHV� DLPHG� DW� KHOSLQJ� WKH� EUHHGHU� ZKHQHYHU� FKRRVLQJ� WKH�
SRSXODWLRQ� WR� EH� ZRUNHG� XSRQ�� WKHVH� KDYH� DOPRVW� QRW� EHHQ� DSSOLHG� LQ� WKH�
UHFXUUHQW�VHOHFWLRQ�SURJUDPV��7KH�SUHVHQW�VWXG\�KDV�PDGH�XVH�RI�GLDOOHO�FURVVLQJV�
DQDO\VLV�DQG�WKRVH�RI�-LQNV�DQG�3RRQL��������ZLWK�WKH�DLP�RI�FKRRVLQJ�WKH�PRVW�
SURPLVLQJ� SRSXODWLRQV� LQ� RUGHU� WR� FDUU\� RXW� D� UHFXUUHQW� VHOHFWLRQ�SURJUDP� WKDW�
ZLOO�PDNH� LW� SRVVLEOH� WR�REWDLQ� OLQHV�ZLWK�KLJK�JUDLQ�\LHOG��XSULJKW�SODQWV�� DQG�
FDULRFD�W\SH� JUDLQV� ZLWK� D� JRRG� FRPPHUFLDO� TXDOLW\�� )RU� VXFK�� ��� )� �6���SRSXODWLRQV� GHULYHG� IURP� D� GLDOOHO� FURVV� DORQJ� ZLWK� WKH� WHQ� JHQLWRUV� ZHUH�
HYDOXDWHG�IRU�JUDLQ�\LHOG��7KH�H[SHULPHQW�ZDV�FDUULHG�RXW�LQ�/DYUDV��0*��%UD]LO��
LQ�D�UDQGRPL]HG�FRPSOHWH�EORFN�GHVLJQ�ZLWK�WZR�UHSOLFDWLRQV�DQG�SORWV�RI���OLQHV�
RI� �P� ORQJ�� 7KH� JUDLQ� \LHOG� GDWD� FROOHFWHG� IURP� HDFK� SORW� ZHUH� VXEPLWWHG� WR�
DQDO\VLV�RI�YDULDQFH�DQG�E\�XVLQJ� WKH�DYHUDJH�SURGXFWLYLW\�RI�HDFK�SRSXODWLRQ��
WKH� JHQHUDO� DQG� VSHFLILF� FRPELQLQJ� DELOLWLHV� ZHUH� HVWLPDWHG�� *HQHWLF� DQG�
SKHQRW\SLF�SDUDPHWHUV�ZHUH�HVWLPDWHG�IRU�JUDLQ�\LHOG�IURP�WHQ�SODQWV�UDQGRPO\�
WDNHQ� IURP� HDFK� SORW�� ,W� ZDV� DOVR� HVWLPDWHG� WKH� SRSXODWLRQV� SRWHQWLDO� LQ�
JHQHUDWLQJ� OLQHV� WKDW�FRXOG�RYHUFRPH�D�VSHFLILF�VWDQGDUG� LQ� WKH�)��JHQHUDWLRQ��
$FFRUGLQJ� WR� WKH� DSSOLHG� PHWKRGRORJLHV� DV� ZHOO� DV� FRQVLGHULQJ� WKH� UHTXLUHG�
WUDLWV�� HOHYHQ� SRSXODWLRQV� ZHUH� SLFNHG� IRU� PDNLQJ� XS� WKH� ILUVW� F\FOH� EDVH�
SRSXODWLRQ� RI� WKH� UHFXUUHQW� VHOHFWLRQ�� ,W� ZDV� REVHUYHG� WKDW� WKH� XVH� RI� VXFK�
PHWKRGRORJLHV�FRQWULEXWHG� LQ� WKH�FKRLFH�RI� WKH�PRVW�SURPLVLQJ�SRSXODWLRQV�IRU�
FDUU\LQJ�RXW�WKH�UHFXUUHQW�VHOHFWLRQ�SURJUDP�

 *XLGDQFH�&RPPLWWHH��0DJQR�$QWRQLR�3DWWR�5DPDOKR�± 8)/$��$GYLVRU���ÆQJHOD�GH�
)iWLPD�%DUERVD$EUHX�± (PEUDSD�$UUR]�H�)HLMmR�8)/$�
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2�VXFHVVR�GH�TXDOTXHU�SURJUDPD�GH�VHOHomR�UHFRUUHQWH�p�GHSHQGHQWH�GD�
FULWHULRVD� HVFROKD� GD� SRSXODomR� EDVH�� (VWD� GHYH� DVVRFLDU� PpGLD� DOWD� H� DPSOD�
YDULDELOLGDGH�SDUD�RV�FDUDFWHUHV�D�VHUHP�VHOHFLRQDGRV�

([LVWH� XPD� VpULH� GH�PHWRGRORJLDV� TXH� YLVDP� DX[LOLDU� R�PHOKRULVWD� QR�
SURFHVVR�GH�HVFROKD�GDV�SRSXODo}HV�FRP�DV�TXDLV�LUi�WUDEDOKDU��$OJXPDV�GHVWDV�
PHWRGRORJLDV� WrP� VLGR� HPSUHJDGDV� FRP� VXFHVVR� QRV� SURJUDPDV� GH�
PHOKRUDPHQWR�GH�SODQWDV�DXWyJDPDV��SULQFLSDOPHQWH�DV�TXH�XWLOL]DP�D�DYDOLDomR�
GDV�SURJrQLHV�RULXQGDV�GH�XP�GHWHUPLQDGR�FUX]DPHQWR��'HQWUH�HVWDV��D�DQiOLVH�
GLiOpOLFD�WHP�VLGR�D�PDLV�DPSODPHQWH�HPSUHJDGD�

'HQWUH� RXWUDV� LQIRUPDo}HV�� DV� PHWRGRORJLDV� GH� DQiOLVH� GLDOpOLFD�
SRVVLELOLWDP� LQIHULU� D� UHVSHLWR�GD� FDSDFLGDGH�JHUDO� H�HVSHFtILFD�GH�FRPELQDomR�
GRV� JHQLWRUHV� H�� DVVLP�� LGHQWLILFDU� DV� SRSXODo}HV� VHJUHJDQWHV� FRP� PDLRU�
SUREDELOLGDGH� GH� JHUDUHP� OLQKDJHQV� VXSHULRUHV�� $� UHVWULomR� GRV� FUX]DPHQWRV�
GLDOpOLFRV�p�D�OLPLWDomR�QD�REWHQomR�GH�LQIRUPDo}HV�D�UHVSHLWR�GD�YDULDELOLGDGH�
JHQpWLFD�SRWHQFLDO�GDV�SRSXODo}HV�QD�JHUDomR�)f��3RU�LVVR��RXWUDV�PHWRGRORJLDV�
TXH� SHUPLWHP� LQIHULU� VREUH� D� YDULDELOLGDGH� JHQpWLFD� GD� SRSXODomR� WrP� VLGR�
UHFRPHQGDGDV��'HQWUH�HODV��GHVWDFD�VH�D�GH�-LQNV�	�3RRQL���������TXH�WHP�VLGR�
XWLOL]DGD�FRP�IUHT�rQFLD�QD�FXOWXUD�GR�IHLMmR�

,QIHOL]PHQWH�� QRV� SURJUDPDV� GH� VHOHomR� UHFRUUHQWH�� WDLV� PHWRGRORJLDV�
SUDWLFDPHQWH�QmR� WrP�VLGR�DSURYHLWDGDV��2V�PHOKRULVWDV�HVFROKHP�RV�JHQLWRUHV�
QD�HVSHUDQoD�GH�REWHUHP�D�PDLRU�YDULDELOLGDGH�SRVVtYHO��PXLWDV�YH]HV��EDVHDQGR�
VH�DSHQDV�QD�VXD�RULJHP�H�H[SUHVV}HV�IHQRWtSLFDV�

'R� H[SRVWR�� IRL� UHDOL]DGR� R� SUHVHQWH� WUDEDOKR�� FRP� R� REMHWLYR� GH�
HVFROKHU�� GHQWUH� DV� SRSXODo}HV� UHVXOWDQWHV� GH� XP� FUX]DPHQWR� GLDOpOLFR�
HQYROYHQGR�JHQLWRUHV�GH�SRUWH�HUHWR��DTXHODV�PDLV�SURPLVVRUDV�SDUD�D�FRQGXomR�
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GH� XP� SURJUDPD� GH� VHOHomR� UHFRUUHQWH� TXH� YLVD� j� REWHQomR� GH� OLQKDJHQV�
SURGXWLYDV��GH�SRUWH�HUHWR�H�TXH�SURGX]DP�JUmRV�WLSR�FDULRFD�GH�ERD�TXDOLGDGH�
FRPHUFLDO�
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����2EWHQomR�GDV�SRSXODo}HV

'H]�OLQKDJHQV�GH�IHLMmR�GH�SRUWH�HUHWR��VHQGR�QRYH�SHUWHQFHQWHV�DR�JUXSR�
&DULRFD��&DULRFD�0*��/3�������&1)&�������&1)&�������&1)&�������&1)&�
������ &1)&� ������ &1)&� ������ ,$3$5� ���� H� XPD� DR� JUXSR� 3UHWR� �,35�
8LUDSXUX��� IRUDP FUX]DGDV�� HP� FDVD� GH� YHJHWDomR�� QR� HVTXHPD� GLDOpOLFR�
FRPSOHWR��VHP�RV�UHFtSURFRV��'HWDOKHV�VREUH�HVWDV�OLQKDJHQV�HVWmR�DSUHVHQWDGRV�
QD�7DEHOD����'DV����FRPELQDo}HV�SRVVtYHLV��IRUDP�REWLGRV����KtEULGRV�

$V�VHPHQWHV�GRV����KtEULGRV�GD�JHUDomR�)� IRUDP�VHPHDGDV�QR�FDPSR�
H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�%LRORJLD�GD�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV�
�8)/$��� VLWXDGD� D� ���� P� GH� DOWLWXGH�� ��R��¶� 6� GH� ODWLWXGH� H� ��R��¶� :� GH�
ORQJLWXGH��YLVDQGR�j�REWHQomR�GDV�VHPHQWHV�GDV�SRSXODo}HV�)� �6���

7$%(/$�� 'HVFULomR�GRV�GH]�JHQLWRUHV�XWLOL]DGRV�QR�GLDOHOR�
/LQKDJHP 2ULJHP 7LSR�GH�JUmR 3HVR�GH�FHP�

VHPHQWHV��J�
3RUWH

&DULRFD�0* 8)/$ &DULRFD ����� (UHWR
/3����� ,$3$5 &DULRFD ����� (UHWR
&1)&����� (0%5$3$ &DULRFD ����� (UHWR
&1)&����� (0%5$3$ &DULRFD ����� (UHWR
&1)&����� (0%5$3$ &DULRFD ����� (UHWR
&1)&����� (0%5$3$ &DULRFD ����� (UHWR
&1)&����� (0%5$3$ &DULRFD ����� (UHWR
&1)&����� (0%5$3$ &DULRFD ����� (UHWR
,$3$5��� ,$3$5 &DULRFD ����� (UHWR
,35�8LUDSXUX ,$3$5 3UHWR � (UHWR
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����$YDOLDomR�GDV�SRSXODo}HV�)� �6��

$V ���SRSXODo}HV�)��� MXQWDPHQWH�FRP�RV����JHQLWRUHV��IRUDP�DYDOLDGDV�
QD�VDIUD�GD�VHFD�GH�������QR�FDPSR�H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�%LRORJLD�
GD�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��

8WLOL]RX�VH�R�GHOLQHDPHQWR�GH�EORFRV�FDVXDOL]DGRV�FRP�GXDV�UHSHWLo}HV��
$V� SDUFHODV� IRUDP� FRQVWLWXtGDV� SRU� GXDV� OLQKDV� GH� TXDWUR� PHWURV� GH�
FRPSULPHQWR��HVSDoDGDV�HP����FP��VHQGR�D�GHQVLGDGH�GH�SODQWLR�GH����VHPHQWHV�
SRU�PHWUR�

$�DGXEDomR�GH�SODQWLR�IRL�HTXLYDOHQWH�D�����NJ�KD�GR�IRUPXODGR��������
H��DRV����GLDV�DSyV�D�HPHUJrQFLD�GDV�SODQWDV��IRUDP�DSOLFDGRV��HP�FREHUWXUD������
NJ�KD� GH� VXOIDWR� GH� DP{QLR��$� FXOWXUD� IRL� VXEPHWLGD� j� LUULJDomR�SRU� DVSHUVmR��
TXDQGR� QHFHVViULR��2� FRQWUROH� GDV� SODQWDV� GDQLQKDV� IRL� UHDOL]DGR�SRU�PHLR� GH�
KHUELFLGDV�GH�SUp�H�SyV�HPHUJrQFLD��

2�FDUiWHU�DYDOLDGR�IRL�D�SURGXomR�GH�JUmRV�SRU�SDUFHOD��3DUD�D�REWHQomR�
GDV�HVWLPDWLYDV�GH�YDULkQFLD�IRUDP�REWLGRV�GDGRV�LQGLYLGXDLV�GD�SURGXomR�GH����
SODQWDV�FRPSHWLWLYDV��WRPDGDV�DOHDWRULDPHQWH�HP�FDGD�SDUFHOD�

����$QiOLVH�JHQpWLFR�HVWDWtVWLFD

2V� GDGRV� REWLGRV� TXDQWR� j� SURGXomR� GH� JUmRV� SRU� SDUFHOD� IRUDP�
VXEPHWLGRV�j�DQiOLVH�GH�YDULkQFLD��XWLOL]DQGR�VH�R�SURJUDPD�067$7�&���������
$�DQiOLVH�IRL�UHDOL]DGD�FRQVLGHUDQGR�VH�FRPR�IL[R�RV�HIHLWRV�GH�WUDWDPHQWRV�H�D
PpGLD��FRQIRUPH�R�VHJXLQWH�PRGHOR�HVWDWtVWLFR�

LMMLLM HUWP< ��� 
HP�TXH��
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LM< �� YDORU�REVHUYDGR�QD�SDUFHOD�TXH�UHFHEHX�R�WUDWDPHQWR�L GHQWUR�GR�
EORFR�M�

P �� PpGLD�JHUDO�GR�H[SHULPHQWR�
LW �� HIHLWR�GR�WUDWDPHQWR�L��VHQGR�L  ������������������H����
MU �� HIHLWR�GD�UHSHWLomR�M��VHQGR�M  ���H���
LMH �� HUUR�H[SHULPHQWDO�DVVRFLDGR�j�REVHUYDomR�<LM��DVVXPLQGR�TXH�RV�

HUURV�VmR�LQGHSHQGHQWHV�H�QRUPDOPHQWH�GLVWULEXtGRV��FRP�PpGLD�
]HUR�H�YDULkQFLD� �

HV �

8WLOL]DQGR�VH� DV�PpGLDV� GH� SURGXWLYLGDGH� GH� JUmRV� �J�SDUFHOD�� GDV� ���
SRSXODo}HV� )� H� GRV� ��� JHQLWRUHV� DYDOLDGRV�� REWLYHUDP�VH� DV� HVWLPDWLYDV� GD�
FDSDFLGDGH� GH� FRPELQDomR� VHJXQGR� R� PpWRGR� �� GH� *ULIILQJ� �������� TXH�
FRQVLGHUD�R�VHJXLQWH�PRGHOR�HVWDWtVWLFR�

LMLMMLLM HVJJ< ���� P

HP�TXH��
LM< �� YDORU� PpGLR� GD� FRPELQDomR� KtEULGD� �� ML z RX� GR� JHQLWRU�

�� ML  �
P �� PpGLD�JHUDO�
LJ �� MJ ��HIHLWRV�GD�FDSDFLGDGH�JHUDO�GH�FRPELQDomR�GR�L�pVLPR�H�M�pVLPR�

JHQLWRU��UHVSHFWLYDPHQWH�
LMV �� HIHLWR� GD� FDSDFLGDGH� HVSHFtILFD� GH� FRPELQDomR� GR� FUX]DPHQWR�

HQWUH�RV�JHQLWRUHV�GH�RUGHP�L H�M�
LMH �� HUUR� H[SHULPHQWDO� PpGLR� DVVRFLDGR� j� HVWLPDWLYD� GRV�

FUX]DPHQWRV�
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$� DQiOLVH� GLDOpOLFD� IRL� UHDOL]DGD� SHOR�PpWRGR� GRV� TXDGUDGRV�PtQLPRV��
XWLOL]DQGR�VH� R� 3URFHGXUH� IRU� ,QWHUDFWLYH� 0DWUL[� /DQJXDJH �352&� ,0/�� GR�
6$6� �6$6��������

$�KHWHURVH�IRL�HVWLPDGD�SHOD�VHJXLQWH�H[SUHVVmR�

���� � u�
�� 
ML

ML
LM 33

33)K LM

HP�TXH�
LMK �� KHWHURVH�PpGLD�GD�SRSXODomR�)���RULXQGD�GR�FUX]DPHQWR�HQWUH�RV�

SDLV�L H�M�
LM) � �� PpGLD� GD� SURGXWLYLGDGH� GH� JUmRV� GD� SRSXODomR� )��� RULXQGD� GR�

FUX]DPHQWR�HQWUH�RV�SDLV�L H�M�
L3 H M3 ��PpGLD�GD�SURGXWLYLGDGH�GH�JUmRV�GR�SDL�L H�M��UHVSHFWLYDPHQWH�

$V�HVWLPDWLYDV�GRV�SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV�IRUDP�REWLGDV�SRU�
PHLR�GRV�GDGRV�GH�SURGXomR�WRPDGRV�GH�SODQWDV�LQGLYLGXDLV�HP�FDGD�SRSXODomR��
,QLFLDOPHQWH�� HVWLPRX�VH� D� YDULkQFLD� IHQRWtSLFD� GH� FDGD� SRSXODomR� � �

LM)V �� SHOD�
PpGLD� GDV� YDULkQFLDV� GDV� SDUFHODV� TXH� UHFHEHUDP� RV�PHVPRV� WUDWDPHQWRV� QDV�
GLIHUHQWHV�UHSHWLo}HV��3DUD�FDGD�SRSXODomR�IRUDP�HVWLPDGDV�WDPEpP�D�YDULkQFLD�
JHQpWLFD� � �

LM*V �� H� D KHUGDELOLGDGH� QR� VHQWLGR� DPSOR� � �
LMDK ��� XWLOL]DQGR�VH� DV�

VHJXLQWHV�H[SUHVV}HV�
���
()* LMLM

VVV � 

����

�
u 

LM

LM
LM

)

*
DK V

V

HP�TXH�
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�
(V ��YDULkQFLD�DPELHQWDO�GR�H[SHULPHQWR��HVWLPDGD�D�SDUWLU�GD�PpGLD�GDV�

YDULkQFLDV� IHQRWtSLFDV� GRV� JHQLWRUHV� �OLQKDJHQV�� HQYROYLGRV� QRV�
FUX]DPHQWRV�

2� SRWHQFLDO� GDV� SRSXODo}HV� )� JHUDUHP� OLQKDJHQV� TXH� VXSHUHP� XP�
GHWHUPLQDGR� SDGUmR� IRL� GHWHUPLQDGR� VHJXQGR� D�PHWRGRORJLD� GH� -LQNV� H� 3RRQL�
��������FRQIRUPH�D�VHJXLQWH�H[SUHVVmR�

��
�

�� ()

LM

LM

)/]
VV �

� 

HP�TXH�
/ �� PpGLD� GD� SURGXWLYLGDGH� GH� JUmRV� GD� OLQKDJHP� SDGUmR� ,35�

8LUDSXUX�REWLGD�QR�H[SHULPHQWR�GH�DYDOLDomR�GDV�SRSXODo}HV�)��
LM

)� �� PpGLD� GD� SURGXWLYLGDGH� GH� JUmRV� GD� SRSXODomR� )��� RULXQGD� GR�
FUX]DPHQWR�HQWUH�RV�SDLV�L H�M�

�
�LM)V �� YDULkQFLD�IHQRWtSLFD�GD�SURGXWLYLGDGH�GH�JUmRV�GD�SRSXODomR�)���

RULXQGD�GR�FUX]DPHQWR�HQWUH�RV�SDLV�L H�M H�HVWLPDGD�SHOD�PpGLD�
GDV� YDULkQFLDV� GDV� SDUFHODV� TXH� UHFHEHUDP� RV� PHVPRV�
WUDWDPHQWRV�QDV�GLIHUHQWHV�UHSHWLo}HV�

�
(V �� YDULkQFLD� DPELHQWDO� HVWLPDGD� D� SDUWLU� GD�PpGLD� GDV� YDULkQFLDV�

IHQRWtSLFDV� GRV� JHQLWRUHV� �OLQKDJHQV�� HQYROYLGRV� QRV�
FUX]DPHQWRV�

$V� FRUUHODo}HV� FODVVLILFDWyULDV� GH� 6SHDUPDQ� HQWUH� D� SUREDELOLGDGH� GH�
H[WUDomR�GH�OLQKDJHQV�VXSHULRUHV�j�FXOWLYDU�,35�8LUDSXUX��=��H�D SURGXomR�PpGLD�
H�HQWUH�=�H�D�YDULkQFLD�JHQpWLFD��1*L��IRUDP�HVWLPDGDV�XWLOL]DQGR�VH�R�SURJUDPD�
6$6� �6$6��������
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$� SUHFLVmR� H[SHULPHQWDO� p� GH� VXPD� LPSRUWkQFLD� SDUD� D� UHDOL]DomR� GR�
SUHVHQWH�WUDEDOKR��6DEH�VH�TXH�TXDQWR�PHQRU�R�HUUR�H[SHULPHQWDO��PDLV�FRQILiYHO�
VHUmR�DV�GHFLV}HV�WRPDGDV�SHOR�PHOKRULVWD�TXDQWR�j�HVFROKD�GDV�SRSXODo}HV�TXH�
LUmR�GDU�FRQWLQXLGDGH�DR�SURJUDPD�GH�VHOHomR��2�FRHILFLHQWH�GH�YDULDomR��&9��p�
XP�LQGLFDWLYR�GHVWD�SUHFLVmR��2EVHUYD�VH��QD�7DEHOD����TXH�D�HVWLPDWLYD�GR�&9�
IRL� GH� ����� (VWH� YDORU� p� LQIHULRU� j�PpGLD� GDV� HVWLPDWLYDV� GRV� FRHILFLHQWHV� GH�
YDULDomR�UHODWDGRV�SDUD�H[SHULPHQWRV�FRP�D�FXOWXUD�GR�IHLMmR�QD�UHJLmR��0DUTXHV�
-~QLRU�	�5DPDOKR��������

2� WHVWH� )�� UHDOL]DGR� SDUD� D� IRQWH� GH� YDULDomR� WUDWDPHQWRV�� IRL�
VLJQLILFDWLYR� FRP� SUREDELOLGDGH� GH� VLJQLILFkQFLD� 3� �� ����� �7DEHOD� ���� $�
GHFRPSRVLomR� GH� VXD� VRPD� GH� TXDGUDGRV� UHYHORX� D� H[LVWrQFLD� GH� GLIHUHQoDV�
VLJQLILFDWLYDV�HQWUH�DV�PpGLDV�GDV�OLQKDJHQV�SDUHQWDLV�FRP�3���������(YLGHQFLD�
VH�� DVVLP�� D� H[LVWrQFLD� GH� YDULDELOLGDGH� HQWUH� RV� JHQLWRUHV� TXH�� HP� WUDEDOKRV�
GHVVD�QDWXUH]D��p�GH�IXQGDPHQWDO�LPSRUWkQFLD��&RQWXGR��p�RSRUWXQR�VDOLHQWDU�TXH�
HVVD� GLIHUHQoD� QmR� IRL� PDLV� H[SUHVVLYD� SRUTXH� DOJXPDV� GDV� OLQKDJHQV� �&1)&�
������&1)&�������&1)&�������&1)&�������&1)&������H�&1)&�������VmR�GH�
RULJHP�FRPXP�H��SURYDYHOPHQWH��DSDUHQWDGDV�

$V� GLIHUHQoDV� HQWUH� DV� PpGLDV� GDV� SRSXODo}HV� DYDOLDGDV� WDPEpP� QmR�
IRUDP� H[SUHVVLYDV� �3� �� ������� 2� PHVPR� RFRUUHX� FRP� R� FRQWUDVWH� SDLV� YV��
SRSXODo}HV�)� �3����������$�QmR�VLJQLILFkQFLD�GR�FRQWUDVWH�SDLV�YV��SRSXODo}HV�)�
p�XP�LQGLFDWLYR�GD�DXVrQFLD�GH�KHWHURVH�PpGLD��'HVVD�IRUPD��SDUD�R�FDUiWHU�HP�
TXHVWmR�H�SDUD�DV�SRSXODo}HV�HVWXGDGDV��SRGH�VH�GL]HU�TXH�QmR�IRL�FRQVWDWDGD�D�
SUHVHQoD�GH�KHWHURVH�QD�PpGLD�GDV�SRSXODo}HV��&RQWUDULDPHQWH��D�H[LVWrQFLD�GD�
KHWHURVH� SDUD� D� SURGXWLYLGDGH� GH� JUmRV� WHP� VLGR� UHODWDGD� HP� DOJXQV� RXWURV�
WUDEDOKRV�UHDOL]DGRV�FRP�D�FXOWXUD�GR�IHLMmR��*XWLpUUH]�	�6LQJK��������1LHQKXLV�
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	� 6LQJK�� ������0HQGRQoD�� ������ $EUHX� HW� DO��� ������0DFKDGR� HW� DO��� �������
&RPR� D� KHWHURVH� p� GHSHQGHQWH� GD� GLYHUJrQFLD� H� GRV� HIHLWRV� GH� GRPLQkQFLD��
SRGH�VH� VXSRU� TXH�� QHVWH� FDVR�� R� SHTXHQR� YDORU� DWULEXtGR� j� HVWLPDWLYD� GD�
KHWHURVH�PpGLD� SRGH� VHU� GHFRUUHQWH� GR� DOWR� JUDX� GH� SDUHQWHVFR� GRV� JHQLWRUHV��
FRPR� Mi� FRPHQWDGR�� 9DOH� UHVVDOWDU�� DLQGD�� TXH� QD� JHUDomR� )� RV� ORFRV� HP�
KHWHUR]LJRVH� HVWmR� UHGX]LGRV� j�PHWDGH� TXDQGR� FRPSDUDGRV� DRV� GD�JHUDomR�)���
3HOR�H[SRVWR��D�DXVrQFLD�GH�KHWHURVH�SRGH�VHU�WDPEpP�H[SOLFDGD�SHOR�IDWR�GH�VH�
HVWDU� FRQVLGHUDQGR� D� DYDOLDomR� GH� SRSXODo}HV� )��� QDV� TXDLV� R� HIHLWR� GH�
GRPLQkQFLD�HVWi�UHGX]LGR�D�PHWDGH�

$� DQiOLVH� GLDOpOLFD� DSUHVHQWDGD� QD� 7DEHOD� � HYLGHQFLD� TXH� RFRUUHX�
GLIHUHQoD�VLJQLILFDWLYD��3���������HQWUH�RV�JHQLWRUHV�SDUD�D�FDSDFLGDGH�JHUDO�GH�
FRPELQDomR� �&*&��� &RPR� HUD� HVSHUDGR�� D� IRQWH� GH� YDULDomR� DWULEXtGD� j�
FDSDFLGDGH� HVSHFtILFD� GH� FRPELQDomR� �&(&�� IRL� QmR� VLJQLILFDWLYD� �3� �� �������
'HSUHHQGH�VH��SHOD� DQiOLVH�GH�YDULkQFLD��D�H[LVWrQFLD�GH�YDULDELOLGDGH�JHQpWLFD�
DGLWLYD�VLJQLILFDWLYD�HQWUH�RV�PDWHULDLV�DYDOLDGRV��RX�VHMD��SHOR�PHQRV�XPD�GDV�
GH]� OLQKDJHQV� GLIHUH� GDV� GHPDLV� QR� TXH� VH� UHIHUH� j� FRQFHQWUDomR� GH� DOHORV�
IDYRUiYHLV�� -i� D� QmR� VLJQLILFkQFLD� GD� &(&� UHYHOD� TXH� RV� FUX]DPHQWRV�
DSUHVHQWDUDP� XP� FRPSRUWDPHQWR� GH� DFRUGR� FRP� R� HVSHUDGR�� FRQVLGHUDQGR�VH�
DSHQDV�D�&*&�GH�VHXV�SDUHQWDLV��&UX]�	�5HJD]]L��������

$SHVDU�GH�QmR�VLJQLILFDWLYD��D�&(&�H[SOLFRX�DSUR[LPDGDPHQWH�����GD�
VRPD�GH�TXDGUDGRV�DWULEXtGD�j�IRQWH�GH�YDULDomR�WUDWDPHQWRV��(P�SULQFtSLR��HVVH�
YDORU�LQGLFDULD�TXH��QR�FRQWUROH�JHQpWLFR�GR�FDUiWHU��HVWDULD�HQYROYLGD�LQWHUDomR�
DOpOLFD�FRP�DOJXP�JUDX�GH�GRPLQkQFLD�H�RX�SUHVHQoD�GH�HVSLVWDVLD� �/DQNH\�	�
(GZDUGV���������&RQWXGR��D� VXD�QmR�VLJQLILFkQFLD�SRVVLELOLWD� LQIHULU�TXH��QHVWH�
FDVR�� SDUD� RV� ORFRV� HP� TXH� RV� SDLV� GLIHUHP�� Ki� SUHGRPLQkQFLD� GRV� HIHLWRV�
DGLWLYRV��$�SUHGRPLQkQFLD�GD� LQWHUDomR�DOpOLFD� DGLWLYD�QR�FRQWUROH�JHQpWLFR�GD�
SURGXWLYLGDGH� GH� JUmRV� GR� IHLMRHLUR� WHP� VLGR� IUHT�HQWHPHQWH� UHODWDGD� QD�
OLWHUDWXUD��1LHQKXLV�	�6LQJK��������5DPDOKR�HW�DO���������$EUHX��������7DNHGD��
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������$EUHX� HW� DO��� �������1R� HQWDQWR��0DFKDGR�HW� DO�� �������� DR� DYDOLDUHP�R�
GLDOHOR� UHVXOWDQWH�GR�FUX]DPHQWR�GH����JHQLWRUHV��YHULILFDUDP�D�SUHGRPLQkQFLD�
GRV�HIHLWRV�GH�GRPLQkQFLD�QR�UHQGLPHQWR�GH�JUmRV��

3HOR� H[SRVWR�� RV� UHVXOWDGRV� REWLGRV� SRVVLELOLWDP� LQIHULU� TXH�� QR� FDVR�
HVWXGDGR��RV�HIHLWRV�DGLWLYRV�VmR�PDLV�LPSRUWDQWHV�TXH�RV�HIHLWRV�GH�GRPLQkQFLD��
1HVWH�FDVR��DV�HVWLPDWLYDV�GD�&*&�H�D SURGXWLYLGDGH�PpGLD�VmR�ERQV�LQGLFDGRUHV�
GR� SRWHQFLDO� GDV� SRSXODo}HV� VHJUHJDQWHV� SDUD� JHUDUHP� OLQKDJHQV� FRP� R�
GHVHPSHQKR�VXSHULRU�DR�GRV�SDLV��

$V�HVWLPDWLYDV�GD�&*&�SURSRUFLRQDP�DR�PHOKRULVWD�REWHU�LQIRUPDo}HV�
VREUH�D�FRQFHQWUDomR�GH�DOHORV� IDYRUiYHLV��4XDQWR�PDLRU�D�HVWLPDWLYD�GD�&*&�
PDLRU� VHUi� D� IUHT�rQFLD� GH� DOHORV� IDYRUiYHLV��'HSUHHQGH�VH�TXH�DV�SRSXODo}HV�
RULJLQDGDV�GH�FUX]DPHQWRV�HQWUH�SDLV�TXH�DSUHVHQWDP�DOWD�&*&�SRVVXHP�PDLRU�
IUHT�rQFLD� GH� DOHORV� IDYRUiYHLV� H�� DVVLP�� DXPHQWD� D� SUREDELOLGDGH� GH� VH�
HQFRQWUDU� OLQKDJHQV� TXH� VXSHUHP� RV� JHQLWRUHV�� 'HVVD� IRUPD�� QD� HVFROKD� GDV�
SRSXODo}HV��EXVFRX�VH�SRU�FUX]DPHQWRV�TXH�DSUHVHQWDVVHP�PpGLD�HOHYDGD�H�HP�
TXH�SHOR�PHQRV�XP�GRV�JHQLWRUHV�SRVVXtVVH�YDORU�SRVLWLYR�GH�&*&�

$V�HVWLPDWLYDV�GD�SURGXWLYLGDGH�PpGLD�GDV�SRSXODo}HV�H�GD�&*&�HVWmR�
DSUHVHQWDGDV�QDV�7DEHODV���H����1RWD�VH�TXH�DV�SRSXODo}HV�TXH�DSUHVHQWDUDP�DV�
PDLRUHV�PpGLDV�VmR�RULXQGDV�GH�FUX]DPHQWRV�HP�TXH�SHOR�PHQRV�XP�GRV�SDLV�
DSUHVHQWRX� &*&� SRVLWLYD�� 'DV� GH]� SRSXODo}HV� PDLV� SURGXWLYDV�� FLQFR� ��[����
�[����[����[���H��[���IRUDP�GHFRUUHQWHV�GR�FUX]DPHQWR�HP�TXH�DPERV�RV�SDLV�
DSUHVHQWDUDP� &*&� SRVLWLYD�� TXDWUR� ��[��� �[��� �[�� H� �[��� HUDP� RULXQGDV� GH�
KLEULGDo}HV�HP�TXH�SHOR�PHQRV�XP�GRV�SDLV�DSUHVHQWRX�&*&�SRVLWLYD�H�DSHQDV�
XPD���[���QmR�SURYHLR�GH�JHQLWRUHV�TXH�DSUHVHQWDUDP�DOWD�&*&��&DUDFWHUL]D�VH��
DVVLP��TXH��QD�SUHGRPLQkQFLD�GH�HIHLWRV�DGLWLYRV��R�FUX]DPHQWR�HQWUH�LQGLYtGXRV�
TXH� SRVVXDP� DOWD� &*&�� RX� VHMD�� DOWD� FRQFHQWUDomR� GH� DOHORV� IDYRUiYHLV��
SURSRUFLRQD�R�GHVHQYROYLPHQWR�GH�SRSXODo}HV�KtEULGDV�FRP�PpGLD�HOHYDGD��
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&RQWXGR�� DOpP� GH� DSUHVHQWDU� XP� YDORU� IHQRWtSLFR� PpGLR� HOHYDGR�� D�
SRSXODomR� GH� LQWHUHVVH� GHYH� SRVVXLU� DOWD� YDULDELOLGDGH� DVVRFLDGD� DR� FDUiWHU� GH�
LQWHUHVVH�� 'HVVD� IRUPD�� DV� HVWLPDWLYDV� GD� YDULkQFLD� JHQpWLFD� H� RX� GD�
KHUGDELOLGDGH� GH� FDGD� SRSXODomR� GHYHP� VHU� FRQVLGHUDGDV�QR�SURFHVVR� VHOHWLYR�
�7DEHODV���H�����1HVWH�FDVR��RV�FUX]DPHQWRV�HQWUH�RV�JHQLWRUHV����&1)&�������H�
���&1)&�������H�HQWUH����&1)�������H����,$3$5�����FKDPDP�D�DWHQomR�SRU�
DSUHVHQWDUHP�HOHYDGDV� HVWLPDWLYDV� GH� YDULkQFLD� H�GH�SURGXWLYLGDGH�PpGLD��3RU�
RXWUR�ODGR��R�FUX]DPHQWR�HQWUH�DV�FXOWLYDUHV�&1)&������H�&1)&���������[����
RULJLQRX�XPD�SRSXODomR�VHJUHJDQWH�FRP�PpGLD�DOWD��SRUpP��FRP�HVWLPDWLYDV�GH�
YDULkQFLD�QHJDWLYD��1RWD�VH�TXH��QD�JUDQGH�PDLRULD��DV�HVWLPDWLYDV�GD�YDULkQFLD�
JHQpWLFD�H�GD�KHWHURVH�IRUDP�QHJDWLYDV��R�TXH�UHIRUoD�R�TXH�Mi�IRL�GLWR�D�UHVSHLWR�
GR�DOWR�JUDX�GH�SDUHQWHVFR�HQWUH�RV�JHQLWRUHV�

&RQWXGR�� VDEH�VH� TXH� HVWLPDWLYDV� REWLGDV� D� SDUWLU� GH� GDGRV� GH� SODQWDV�
LQGLYLGXDLV��DOpP�GH�WUDEDOKRVDV��HVWmR�JHUDOPHQWH�DVVRFLDGDV�D�HUURV�GH�JUDQGH�
PDJQLWXGH�� (VWH� IDWR� SRGH� FRQGX]LU� R�PHOKRULVWD� D� WRPDU� GHFLV}HV� HUUDGDV� QR�
PRPHQWR� GH� HVFROKD� GDV� SRSXODo}HV� VHJUHJDQWHV� FRP� DV� TXDLV� LUi� WUDEDOKDU��
$VVLP��SRSXODo}HV�TXH�VHULDP�SURPLVVRUDV�SDUD�R�GHVHQYROYLPHQWR�GH�OLQKDJHQV�
VXSHULRUHV�SRGHUmR�VHU�GHVFDUWDGDV�HQTXDQWR�TXH�SRSXODo}HV�SRXFR�SURPLVVRUDV�
SRGHUmR�YLU�D�VHU�HVFROKLGDV��

8PD�DOWHUQDWLYD�SDUD�UHGX]LU�RV�SUREOHPDV�DVVRFLDGRV�jV�HVWLPDWLYDV�GH�
YDULkQFLD� SRU�PHLR� GH� SODQWDV� LQGLYLGXDLV� VHULD� R� HPSUHJR� GDV� HVWLPDWLYDV� GH�
FRPSRQHQWHV� GH� PpGLDV�� FRPR� D� &(&� H� D KHWHURVH� �7DEHODV� �� H� ���� (VVDV��
QRUPDOPHQWH��UHTXHUHP�PHQRV�WUDEDOKR�SDUD�D�VXD�REWHQomR�H�HVWmR�DVVRFLDGDV�D�
PHQRUHV�HUURV��$�&(&��FRPR�Mi�PHQFLRQDGR��GHSHQGH�GD�GLYHUJrQFLD�JHQpWLFD�H�
GRV�HIHLWRV�GH�GRPLQkQFLD��'HVVD� IRUPD�� p�HVSHUDGR�TXH�TXDQWR�PDLRU�D�&(&��
PDLRU� p D� IUHT�rQFLD� GH� ORFRV� HP� KHWHUR]LJRVH� QR� KtEULGR� FRQVLGHUDGR��
6XEHQWHQGH�VH��DVVLP��TXH�RV�FUX]DPHQWRV�TXH�DSUHVHQWDUHP�DOWDV�HVWLPDWLYDV�GH�
&(&� VHUmR� FDSD]HV� GH� OLEHUDU� PDLRU� YDULDELOLGDGH�� R� TXH� p� HVVHQFLDO� SDUD� R�
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SURFHVVR�GH�VHOHomR��$EUHX�HW�DO����������$SHVDU�GH�QmR�VLJQLILFDWLYR�R�HIHLWR�GD�
&(&�PpGLD��YDOH�PHQFLRQDU�TXH��QR�SUHVHQWH�WUDEDOKR��DV�GH]�SRSXODo}HV�PDLV�
SURGXWLYDV� DSUHVHQWDUDP� HVWLPDWLYDV� GH� &(&� SRVLWLYDV� H� GH� DOWD� PDJQLWXGH��
YDULDQGR�GH�������D���������7DEHOD�����2V�FUX]DPHQWRV�HQWUH�RV�JHQLWRUHV���[����
��[�������[���H���[�� DSUHVHQWDUDP�DV�PDLRUHV�HVWLPDWLYDV��FDUDFWHUL]DQGR�XPD�
ERD� FRPSOHPHQWDomR� HQWUH� HVWHV� JHQLWRUHV�� $VVLP�� p� HVSHUDGR� TXH� GHVVHV�
FUX]DPHQWRV� VHMD� OLEHUDGD� PDLRU� YDULDomR�� DSyV� DOJXPDV� JHUDo}HV� GH�
DXWRIHFXQGDomR�� (VWHV� UHVXOWDGRV� UHIRUoDP� D� QHFHVVLGDGH� GD� GLYHUJrQFLD�
JHQpWLFD�SDUD�D�&(&��XPD�YH]�TXH�RV�JHQLWRUHV�HQYROYLGRV�QHVWHV�FUX]DPHQWRV��
WHRULFDPHQWH�� DSUHVHQWDP� XP� PHQRU� JUDX� GH� SDUHQWHVFR� SRU� SHUWHQFHUHP� D�
GLIHUHQWHV�SURJUDPDV�GH�PHOKRUDPHQWR�

(QWUHWDQWR�� D� YDULDELOLGDGH� SRWHQFLDO� D� VHU� OLEHUDGD� SHODV� SRSXODo}HV�
VHJUHJDQWHV�� LQGLFDGD� SHOD� &(&� RX� KHWHURVH�� QmR� LQFOXL� D� YDULDELOLGDGH� D� VHU�
OLEHUDGD� GHYLGR� DRV� ORFRV� FRP� HIHLWRV� DSHQDV� DGLWLYRV�� FRQGX]LQGR� D� XPD�
VXEHVWLPDWLYD�GD�PHVPD��&RPR�D�SUHVHQoD�GH�HIHLWRV�DGLWLYRV VH�ID]�SUHVHQWH��IRL�
GDGD� PDLRU� DWHQomR� jV� HVWLPDWLYDV� GD� YDULkQFLD� JHQpWLFD� H� KHUGDELOLGDGH� QD�
HVFROKD� GDV� SRSXODo}HV�� XPD� YH]� TXH� HVWDV� FRQVLGHUDP� WDQWR� D� YDULkQFLD� GH�
GRPLQkQFLD�FRPR�D�YDULkQFLD�DGLWLYD�

2XWUD� DOWHUQDWLYD� SDUD� D� HVFROKD� GH� SRSXODo}HV� VHJUHJDQWHV� H� TXH� WHP�
VLGR�XWLOL]DGD�FRP�VXFHVVR�QD�FXOWXUD�GR�IHLMmR�p�D�DSOLFDomR�GD�PHWRGRORJLD�GH�
-LQNV� 	� 3RRQL� ������� �2WXER� HW� DO��� ������ $EUHX�� ������ &DUQHLUR�� ������
2OLYHLUD�� ������� $V� HVWLPDWLYDV� REWLGDV� FRP� R� XVR� GHVWD� PHWRGRORJLD�
FRQILUPDUDP� DOJXQV� GRV� UHVXOWDGRV� Mi� DSUHVHQWDGRV�� 2� FUX]DPHQWR� HQWUH� DV�
OLQKDJHQV� /3� ����� H� &1)&� ����� ��� [� ��� JHURX� D� SRSXODomR� VHJUHJDQWH�PDLV�
SURPLVVRUD�� VHJXQGR� D�PHWRGRORJLD� GH� -LQNV�	�3RRQL� ������� �7DEHOD� ����(VWH�
FUX]DPHQWR� WDPEpP�DSUHVHQWRX�D�PDLRU�HVWLPDWLYD�GH�&(&�H�D�VHJXQGD�PDLRU�
PpGLD�GH�SURGXomR��2�FUX]DPHQWR�HQWUH�RV�JHQLWRUHV�&1)������H�,$3$5�������
[� ��� H� &1)&� ����� H� &1)&� ����� ��� [� ��� WDPEpP� IRUDP� FRQVLGHUDGDV� FRPR�
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FUX]DPHQWRV�SURPLVVRUHV��VHJXQGR�R�PpWRGR�GH�-LQNV�	�3RRQL���������&RPR�Mi�
GHVFULWR��HVWDV�SRSXODo}HV�DSUHVHQWDP�HVWLPDWLYDV�HOHYDGDV�GH�YDULkQFLD�H�PpGLD��
(VWHV� UHVXOWDGRV� FRQILUPDP� D� YDQWDJHP� DIHULGD� DR� PpWRGR� GH� VH� LGHQWLILFDU�
SRSXODo}HV�TXH�SRVVXHP�PpGLD�H�YDULkQFLD�DOWD��

7DLV�UHVXOWDGRV�SRGHP�VHU�FRUURERUDGRV�SHODV�FRUUHODo}HV�GH�6SHDUPDQ�
HVWLPDGDV� HQWUH� DV� HVWLPDWLYDV� GH� =� H� D� PpGLD� JHUDO� �U�  � ������� H� HQWUH� DV�
HVWLPDWLYDV� GH� =� H� D YDULkQFLD� JHQpWLFD� �U�  � ������� $SDUHQWHPHQWH�� DV�
HVWLPDWLYDV� GH� FRUUHODo}HV� VmR� EDL[DV�� PDV�� FRQVLGHUDQGR�VH� WUDWDUHP�VH� GH�
FRUUHODo}HV�HQWUH�SRVWRV�H�TXH�TXDOTXHU�PXGDQoD�GH�SRVWR�GLPLQXL�R�YDORU�GHVWD�
FRUUHODomR�� SRGH�VH�GL]HU�TXH��GH�PRGR�JHUDO��DV�SRSXODo}HV�PDLV�SURPLVVRUDV�
IRUDP�DV�PDLV�SURGXWLYDV�H�FRP�PDLRU�YDULkQFLD�DVVRFLDGD�DR�FDUiWHU�

3RU� VH� WUDWDU� GH� XP� SURJUDPD� GH� VHOHomR� UHFRUUHQWH�� HP� TXH� D�
PDQXWHQomR� GD� YDULDELOLGDGH� JHQpWLFD� p� GH� H[WUHPD� LPSRUWkQFLD�� RSWRX�VH�
WDPEpP� SRU� VH� UHDOL]DU� D� HVFROKD� GDV� SRSXODo}HV� GH� WDO� IRUPD� TXH� VH�
PDQWLYHVVHP� UHSUHVHQWDGRV�� HP� SURSRUo}HV� VHPHOKDQWHV�� WRGRV� RV� SDLV�
HQYROYLGRV� QR� GLDOHOR�� 'HVVD� IRUPD�� DV� SRSXODo}HV� VHOHFLRQDGDV� IRUDP�
HVFROKLGDV� VHJXQGR� R� YDORU� PpGLR� GD� SURGXomR�� GD� FDSDFLGDGH� GH� JHUDU�
YDULDELOLGDGH� H�� DLQGD�� VHJXQGR� D� PDQXWHQomR� GRV� DOHORV� SURYLQGRV� GH� VHXV�
JHQLWRUHV��

$V�SRSXODo}HV�VHOHFLRQDGDV�H�VXDV�HVWLPDWLYDV�GH�SURGXWLYLGDGH�PpGLD��
YDULkQFLD� JHQpWLFD�� KHUGDELOLGDGH� H� GH� VHX� SRWHQFLDO� HP� JHUDU� OLQKDJHQV�
VXSHULRUHV�� VHJXQGR�R�PpWRGR�GH� -LQNV�	�3RRQL� ��������HVWmR�DSUHVHQWDGDV�QD�
7DEHOD�����9DOH�UHVVDOWDU�TXH��QD�HVFROKD�GDV�SRSXODo}HV��IRUDP�REVHUYDGDV�DOpP�
GD�SURGXWLYLGDGH��DV�RXWUDV�FDUDFWHUtVWLFDV GH�LQWHUHVVH��RX�VHMD��R�SRUWH�H�R�WLSR�
GH� JUmR�� $VVLP�� SRSXODo}HV� TXH� VH� PRVWUDUDP� SURPLVVRUDV� VHJXQGR� DV�
HVWLPDWLYDV� Mi�FRQVLGHUDGDV��SRUpP��FRP�FDUDFWHUtVWLFDV� LQGHVHMiYHLV�GH�SRUWH�H�
WLSR�GH�JUmR��IRUDP�GHVFDUWDGDV�
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&RPR� VHUi� YLVWR� QR� SUy[LPR�� GDV� TXDWRU]H� IDPtOLDV� TXH� GHWLYHUDP� R�
FRPSRUWDPHQWR�VXSHULRU�TXDQWR�j�SURGXWLYLGDGH��DR�SRUWH�H�DR�WLSR�GH�JUmR��RLWR�
IRUDP�UHVXOWDQWHV�GR�FUX]DPHQWR�HQWUH�RV�JHQLWRUHV�&1)&������H�,$3$5�������
[� ���� &RPR� YLVWR�� HVWH� FUX]DPHQWR� DVVRFLRX� HOHYDGDV� HVWLPDWLYDV� GH�PpGLD� H�
YDULkQFLD�H��GHQWUH�DV�SRSXODo}HV�HVFROKLGDV�SDUD�D�FRQWLQXLGDGH�GR�SURJUDPD�GH�
VHOHomR� UHFRUUHQWH�� IRL� D� TXH� DSUHVHQWRX�� VHJXQGR� D� PHWRGRORJLD� GH� -LQNV� 	�
3RRQL� �������� D� VHJXQGD� PDLRU� SUREDELOLGDGH� GH� JHUDU� OLQKDJHQV� FRP� R�
GHVHPSHQKR�VXSHULRU�DR�GD�FXOWLYDU�,35�8LUDSXUX�



��

7$%(/$�� 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�GD�SURGXWLYLGDGH�GH�JUmRV��J�SDUFHOD��UHIHUHQWH�DR�H[SHULPHQWR�GH�DYDOLDomR�
GR�FUX]DPHQWR�GLDOpOLFR�HQYROYHQGR�GH]�OLQKDJHQV�GH�IHLMmR�H�DV�UHVSHFWLYDV�SRSXODo}HV�)���/DYUDV��VDIUD�GD�
VHFD�GH������

)9 */ 40 3
%ORFRV � ����������
7UDWDPHQWRV �� ��������� �����
3DLV � ��������� �����
3RSXODo}HV�)� �� ��������� �����
3DLV�YV��3RSXODo}HV�)� � ��������� �����

(UUR �� ���������
&9��� �����
0pGLD�GDV�SRSXODo}HV �������
0pGLD�GRV�SDLV �������
0pGLD�GDV�SRSXODo}HV�)� ��������

7$%(/$�� 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�GD�SURGXWLYLGDGH�GH�JUmRV��J�SDUFHOD���VHJXQGR�R�PpWRGR����SURSRVWR�SRU�
*ULIILQJ���������SDUD�R�GLDOHOR�HQYROYHQGR�GH]�OLQKDJHQV�GH�IHLMmR�H�DV�UHVSHFWLYDV�SRSXODo}HV�) ���/DYUDV��
VDIUD�GD�VHFD�GH������

)9 */ 40 3
7UDWDPHQWRV �� ��������� �����
&*& � ��������� �����
&(& �� ��������� �����

(UUR �� ���������

��



��

7$%(/$�� 3URGXWLYLGDGH�PpGLD��J�SDUFHOD��GRV�GH]�JHQLWRUHV�H�GDV�SRSXODo}HV�)��RULXQGDV�GR�FUX]DPHQWR�GLDOpOLFR��
/DYUDV��VDIUD�GD�VHFD�GH������
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UHODWLYDV�j�SURGXWLYLGDGH�GH�JUmRV� �J�SDUFHOD��� VHJXQGR�R�PpWRGR����SURSRVWR�SRU�*ULIILQJ���������SDUD�R�
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2� HPSUHJR� GD� PHWRGRORJLD GH� DQiOLVH� GRV� FUX]DPHQWRV� GLDOpOLFRV��
DVVRFLDGD�j�GH�-LQNV�	�3RRQL���������FRQWULEXLX�SDUD�D�HVFROKD�GDV�SRSXODo}HV�
PDLV�SURPLVVRUDV�SDUD�D�FRQGXomR�GR�SURJUDPD�GH�VHOHomR�UHFRUUHQWH�

$V� SRSXODo}HV� VHJUHJDQWHV� TXH� VH� GHVWDFDUDP� SDUD� D� FRQGXomR� GR�
SURJUDPD�GH�VHOHomR�UHFRUUHQWH�IRUDP��&DULRFD�0*�[�&1)&�������&DULRFD�0*�
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&81+$��:HOFLPDU�*RQoDOYHV�GD� 'RLV FLFORV�GH�VHOHomR�UHFRUUHQWH�YLVDQGR�j�
REWHQomR� GH� OLQKDJHQV� GH� SRUWH� HUHWR� H� JUmRV� WLSR� FDULRFD�� ������ ��� S��
'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��± 8QLYHUVLGDGH�
)HGHUDO�GH�/DYUDV��/DYUDV��0*�

2V� SURJUDPDV� GH� PHOKRUDPHQWR� GR� IHLMmR� H[LVWHQWHV� QR� %UDVLO� WrP�
WUDEDOKDGR�DUGXDPHQWH�QD�EXVFD�GH�FXOWLYDUHV�PDLV�SURGXWLYDV�H�TXH�SRVVXDP�R�
SRUWH�HUHWR�H�JUmRV�WLSR�FDULRFD��7RGDYLD��R�JUDQGH�Q~PHUR�GH�JHQHV�HQYROYLGRV�
QR� FRQWUROH� JHQpWLFR� GHVWHV� FDUDFWHUHV� WHP� GLILFXOWDGR� R� GHVHQYROYLPHQWR GD�
OLQKDJHP�DOPHMDGD��$�VROXomR�VHULD�R�HPSUHJR�GH�FLFORV�VXFHVVLYRV�GH�VHOHomR��
LVWR�p��D�VHOHomR�UHFRUUHQWH��'HVVD�IRUPD��IRUDP�UHDOL]DGRV�GRLV�FLFORV�GH�VHOHomR�
UHFRUUHQWH�YLVDQGR�j�REWHQomR�GH�OLQKDJHQV�TXH�DVVRFLDVVHP�RV�WUrV�FDUDFWHUHV�GH�
LQWHUHVVH� 3DUD� LVVR�� IRUDP� WRPDGDV� SODQWDV� LQGLYLGXDLV� GH� ��� SRSXODo}HV� �6���SUHYLDPHQWH�VHOHFLRQDGDV�H�DV�VHPHQWHV�RULXQGDV�GH�FDGD�SODQWD�IRUDP�VHPHDGDV�
SDUD� D� DYDOLDomR� GDV� IDPtOLDV� 6����� $� FRQGXomR� GR� SULPHLUR� FLFOR� GH� VHOHomR�UHFRUUHQWH� HQYROYHX� ���� IDPtOLDV� 6����� TXH� IRUDP� DYDOLDGDV� TXDQWR� j�SURGXWLYLGDGH� GH� JUmRV� H� SRUWH� GD� SODQWD�� $V� VHPHQWHV� SURYHQLHQWHV� GDV� ����
IDPtOLDV� VHOHFLRQDGDV� QD� HWDSD� DQWHULRU� IRUDP� VHPHDGDV� SDUD� D� DYDOLDomR� GDV�
IDPtOLDV�6����� )RUDP�HVFROKLGDV�� SDUD� D� FRQWLQXLGDGH� GR�&��� DV���� IDPtOLDV�6���TXH� DSUHVHQWDUDP� R� PHOKRU� GHVHPSHQKR� TXDQWR� j� SURGXWLYLGDGH� H� SRUWH� GDV�
SODQWDV� H�� GHQWUH� HVWDV�� ��� IDPtOLDV� IRUDP� VHOHFLRQDGDV� SDUD� R� SURFHVVR� GH�
UHFRPELQDomR�H�IRUPDomR�GD�SRSXODomR�EDVH�GR�VHJXQGR�FLFOR�GH�VHOHomR��&����$V� ��� IDPtOLDV� VHOHFLRQDGDV� SDUD� D� FRQWLQXDomR� GR� &�� IRUDP� QRYDPHQWH�DYDOLDGDV�QD�JHUDomR�6�����1HVWD�JHUDomR�H�QDV�GHPDLV�JHUDo}HV�GR�&���DOpP�GD�SURGXWLYLGDGH�H�GR�SRUWH�� IRL� FRQVLGHUDGR��QR�SURFHVVR�GH� DYDOLDomR��R� WLSR�GH�
JUmR�� 'HVVD� IRUPD�� DV� IDPtOLDV� FRP� GHVHPSHQKR� VXSHULRU TXDQWR� DRV� WUrV�
FDUDFWHUHV� DYDOLDGRV� HP� FDGD� JHUDomR� IRUDP� FRQGX]LGDV� SHOR�PpWRGR� GR� EXON
GHQWUR�GH�IDPtOLDV�DWp�D�JHUDomR�6�����1HVWD�JHUDomR��XP�WRWDO�GH����IDPtOLDV�IRL�DYDOLDGR� HP� FRQMXQWR� FRP� GXDV� WHVWHPXQKDV�� 2� GLDOHOR� HQYROYHQGR� DV� ���
IDPtOLDV�6��� VHOHFLRQDGDV�QR�&� SDUD�R�SURFHVVR�GH�UHFRPELQDomR�H�IRUPDomR�GD�SRSXODomR�EDVH�GR�&� RULJLQRX�XP� WRWDO�GH����SRSXODo}HV�6���$V�����IDPtOLDV�6��� H�DV�����IDPtOLDV�6��� GR�&� IRUDP�DYDOLDGDV�TXDQWR�j�SURGXWLYLGDGH��SRUWH�H�WLSR�GH�JUmR��'H�PRGR�DQiORJR�DR &���DV����PHOKRUHV�IDPtOLDV�6����GR�&� IRUDP�UHFRPELQDGDV� SDUD� IRUPDU� D� SRSXODomR� EDVH� GR� WHUFHLUR� FLFOR�&���2�SURJUHVVR�JHQpWLFR�SRU�FLFOR�SDUD�FDGD�XP�GRV�FDUDFWHUHV�DYDOLDGRV�IRL�REWLGR�FRPSDUDQGR�
 &RPLWr�GH�RULHQWDomR��0DJQR�$QWRQLR�3DWWR�5DPDOKR�± 8)/$��2ULHQWDGRU���ÆQJHOD�GH�
)iWLPD�%DUERVD�$EUHX�± (PEUDSD�$UUR]�H�)HLMmR�8)/$�
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VH� R� GHVHPSHQKR�PpGLR� GDV� ��� IDPtOLDV� 6��� GR�&� H� &� TXH� SDUWLFLSDUDP� GR�SURFHVVR�GH�UHFRPELQDomR�FRP�D�PpGLD�GDV�WHVWHPXQKDV��)RL�HVWLPDGR�WDPEpP�
R� JDQKR� JHQpWLFR� SDUD� RV� WUrV� FDUDFWHUHV� HP� FRQMXQWR�� FRPSDUDQGR�VH� R�
GHVHPSHQKR�PpGLR��QDV�GLIHUHQWHV�JHUDo}HV��GDV���PHOKRUHV�IDPtOLDV�6��� FRP�DV�WHVWHPXQKDV�DYDOLDGDV�QD�PHVPD�JHUDomR��9HULILFRX�VH�TXH�D�VHOHomR�UHFRUUHQWH�
IRL�HILFLHQWH�QD�REWHQomR�GH�OLQKDJHQV�TXH�DVVRFLDVVHP�DOWD�SURGXWLYLGDGH��SRUWH�
HUHWR� H� JUmRV� WLSR� FDULRFD� GH� ERD� TXDOLGDGH� FRPHUFLDO�� 2� SURJUHVVR� JHQpWLFR�
REWLGR� FRP�D� VHOHomR� UHFRUUHQWH� IRL H[SUHVVLYR� SDUD� D� SURGXWLYLGDGH� H� WLSR� GH�
JUmR�� TXDQGR� FRQVLGHURX�VH� R� GHVHPSHQKR� PpGLR� GDV� ��� IDPtOLDV� 6��� TXH�
SDUWLFLSDUDP�GR�SURFHVVR�GH�UHFRPELQDomR��3DUD�R�SRUWH�GD�SODQWD��R�SURJUHVVR�
JHQpWLFR� REWLGR� IRL� QHJDWLYR�� SRUpP�� DV� QRWDV� DIHULGDV� jV� IDPtOLDV� SHUPLWHP�
FODVVLILFi�ODV� FRPR� SODQWDV� GH� SRUWH� HUHWR�� 4XDQGR� FRQVLGHUDGRV� RV� WUrV�
FDUDFWHUHV� HP� FRQMXQWR� R� JDQKR� FRP� D� VHOHomR� UHFRUUHQWH� IRL� GH� ����� R� TXH�
FRPSURYD� D� HILFLrQFLD� GD� VHOHomR� UHFRUUHQWH�� 3RU� ILP�� DV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV�REWLGDV�QDV�GLIHUHQWHV�JHUDo}HV�DVVRFLDGDV�DR�
GHVHPSHQKR� PpGLR� GDV� IDPtOLDV� SRVVLELOLWDP� DQWHYHU� R� VXFHVVR� GD� VHOHomR�
UHFRUUHQWH�HP�IXWXURV�FLFORV�



��

$%675$&7

&81+$��:HOFLPDU�*RQoDOYHV�GD� 7ZR�F\FOHV�RI�UHFXUUHQW�VHOHFWLRQ�DLPHG�DW�
REWDLQLQJ�RI�OLQHV�ZLWK�XSULJKW�SODQWV�DQG�FDULRFD�W\SH�JUDLQV� ��������� S��
'LVVHUWDWLRQ�± �0DVWHU�LQ�*HQHWLFV�DQG�3ODQW�%UHHGLQJ��± )HGHUDO�8QLYHUVLW\�RI�
/DYUDV��/DYUDV��0LQDV�*HUDLV��%UD]LO�

7KH�FXUUHQW�FRPPRQ�EHDQ�EUHHGLQJ�SURJUDPV�LQ�%UD]LO�KDYH�SXW�D�ORW�RI�
HIIRUWV� LQ� WKH� VHDUFK� IRU� KLJK� JUDLQ� \LHOG� FXOWLYDUV� ZLWK� DQ� XSULJKW� SODQW� DQG�
FDULRFD�W\SH� JUDLQV�� 1HYHUWKHOHVV�� WKH� ODUJH� QXPEHU� RI� JHQHV� LQYROYHG� LQ� WKH�
JHQHWLF�FRQWURO�RI�WKHVH�WUDLWV�KDV�LPSDLUHG�WKH�GHYHORSPHQW�RI�WKH�GHVLUHG�OLQH��
7R�VROYH�WKLV�SUREOHP�VXFFHVVLYH�VHOHFWLRQ�F\FOHV�FRXOG�EH�SHUIRUPHG��WKDW�LV��D�
UHFXUUHQW�VHOHFWLRQ�SURJUDP��7KXV��WZR�F\FOHV�RI�UHFXUUHQW�VHOHFWLRQ�ZHUH�FDUULHG�
RXW� WR� REWDLQ� OLQHV� WKDW� PHHW� WKH� UHTXLUHG� WUDLWV�� ,QGLYLGXDO� SODQWV� ZHUH� WDNHQ�
IURP����SUHYLRXVO\�VHOHFWHG�6� SRSXODWLRQV�DQG�WKH�VHHGV�IURP�HDFK�SODQW�ZHUH�VRZHG�LQ�RUGHU�WR�HYDOXDWH�WKH�6����IDPLOLHV��)URP�WKHVH�����IDPLOLHV������ZHUH�VHOHFWHG�WR�FRQVWLWXWH�WKH�6��� IDPLOLHV��ZKLFK�ZHUH�WKHQ�HYDOXDWHG��/DWHU�����6����IDPLOLHV�ZHUH�FKRVHQ�WR�FRQWLQXH�WKH�&���IURP�ZKLFK�WKH����PRVW�SURPLVLQJ�RQHV�ZHUH�WDNHQ�IRU�WKH�UHFRPELQDWLRQ�SURFHVV�WKDW�RULJLQDWHG�WKH�EDVH�SRSXODWLRQ�IRU�
WKH�VHFRQG�VHOHFWLRQ�F\FOH��&����7KH����6����IDPLOLHV�ZHUH�UHYDOXDWHG�LQ�WKH�6����JHQHUDWLRQ��,Q�WKH�ODWWHU�JHQHUDWLRQ�DV�ZHOO�DV�LQ�WKH�IROORZLQJ &� JHQHUDWLRQV��QRW�RQO\� JUDLQ�\LHOG� DQG�SODQW� DUFKLWHFWXUH�EXW� DOVR� WKH�JUDLQ� W\SH�ZHUH� HYDOXDWHG��
7KHUHIRUH��WKH�IDPLOLHV�ZLWK�VXSHULRU�SHUIRUPDQFH�IRU�DOO�WKUHH�WUDLWV��DV�FDUULHG�
RXW�E\�WKH�EXON ZLWKLQ�IDPLO\�PHWKRG��XS�XQWLO�WKH�6����JHQHUDWLRQ��)URP WKLV�ODVW�
JHQHUDWLRQ����IDPLOLHV�DQG���FKHFNV�ZHUH�WHVWHG��7KH�GLDOOHO�LQYROYLQJ�WKH����6����IDPLOLHV�VHOHFWHG�LQ�&� IRU�WKH�UHFRPELQDWLRQ�SURFHVV�DQG�WKH�IRUPDWLRQ�RI�WKH�&�JHQHUDWHG����6� SRSXODWLRQV��7KUHH�KXQGUHG�DQG�QLQHW\�6����IDPLOLHV�DV�ZHOO�DV�WKH�����6����IDPLOLHV�ZHUH�HYDOXDWHG�IRU�JUDLQ�\LHOG��SODQW�DUFKLWHFWXUH�DQG�JUDLQ�W\SH��)ROORZLQJ�WKH�VDPH�SURFHGXUH�IRU�&���WKH�EHVW����6����IDPLOLHV�RI�&� ZHUH�UHFRPELQHG�WR�JHQHUDWH�WKH�EDVH�SRSXODWLRQ�RI�WKH�WKLUG�F\FOH��&����7KH�JHQHWLF�SURJUHVV� DFKLHYHG� SHU� F\FOH� IRU� HDFK� WUDLW� ZDV� GHWHUPLQHG� E\� FRPSDULQJ� WKH�
PHDQ�SHUIRUPDQFH�RI�WKH����6����IDPLOLHV�VHOHFWHG�LQ�&� DQG�&� WKDW�WRRN�SDUW�LQ�WKH�UHFRPELQDWLRQ�SURFHVV�ZLWK�WKDW�RI�WKH�FKHFN��)XUWKHUPRUH��WKH�JHQHWLF�JDLQ�
ZDV�HVWLPDWHG�FRQVLGHULQJ�WKH�WUDLWV�DOWRJHWKHU��ZKHUH�WKH�DYHUDJH�SHUIRUPDQFHV�
IRU�WKH�EHVW�ILYH�6����IDPLOLHV�RI�GLIIHUHQW�JHQHUDWLRQV�ZHUH�FRPSDUHG�ZLWK�WKRVH�RI�WKH�FKHFNV�HYDOXDWHG�ZLWKLQ�WKH�VDPH�JLYHQ�JHQHUDWLRQ��,W�ZDV�IRXQG�WKDW�WKH�
UHFXUUHQW�VHOHFWLRQ�ZDV�HIILFLHQW�LQ�SURGXFLQJ�OLQHV�DVVRFLDWLQJ�KLJK�JUDLQ�\LHOG��
 *XLGDQFH�&RPPLWWHH��0DJQR�$QWRQLR�3DWWR�5DPDOKR�± 8)/$��$GYLVRU���ÆQJHOD�GH�
)iWLPD�%DUERVD�$EUHX�± (PEUDSD�$UUR]�H�)HLMmR�8)/$�
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XSULJKW� SODQW� DQG�FDULRFD�W\SH�JUDLQV�RI�JRRG�FRPPHUFLDO�TXDOLW\��7KH�JHQHWLF�
SURJUHVV�REWDLQHG�E\� WKH�UHFXUUHQW�VHOHFWLRQ�IRU�JUDLQ�\LHOG�DQG�JUDLQ� W\SH�ZDV�
VLJQLILFDQW�FRQVLGHULQJ�WKH�DYHUDJH�SHUIRUPDQFH�RI�WKH����6����IDPLOLHV�LQYROYHG�LQ�WKH�SURFHVV�RI�UHFRPELQDWLRQ��)RU�WKH�SODQW�DUFKLWHFWXUH��WKH�JHQHWLF�SURJUHVV�
ZDV�QHJDWLYH��QHYHUWKHOHVV��WKH�VFRUHV�DWWULEXWHG�WR�WKH�IDPLOLHV�DOORZ�WKHP�WR�EH�
FODVVLILHG� DV� XSULJKW� SODQWV��:KHQ� FRQVLGHULQJ� WKH� WKUHH� WUDLWV� VLPXOWDQHRXVO\��
WKH�JDLQ�GXH�WR�UHFXUUHQW�VHOHFWLRQ�ZDV�������ZKLFK�SURYHV�WKH�HIILFLHQF\�RI�WKH�
VHOHFWLRQ� SURFHVV�� )LQDOO\�� WKH� JHQHWLF� DQG� SKHQRW\SLF� SDUDPHWHU� HVWLPDWHV� IRU�
WKH�GLIIHUHQW�JHQHUDWLRQV� DVVRFLDWHG� WR� WKH� IDPLO\�PHDQ�SHUIRUPDQFHV�PDNHV� LW�
SRVVLEOH� WR IRUHFDVW� WKH� FRQWLQXRXV� VXFFHVV� LQ� IXWXUH� F\FOHV� RI� UHFXUUHQW�
VHOHFWLRQ�



��
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2� PHOKRUDPHQWR� JHQpWLFR� GR� IHLMRHLUR�� DOLDGR� j� LQFRUSRUDomR� GH�
WHFQRORJLDV� H� DR� LQYHVWLPHQWR� QR� VHWRU� SURGXWLYR�� FRQWULEXLX� SDUD� TXH� D�
SURGXWLYLGDGH� GH� JUmRV� DXPHQWDVVH HP� WRUQR� GH� ���� QRV� ~OWLPRV� ��� DQRV�
�&21$%�� �������&RQWXGR�� D�SUHVVmR�SDUD� VH�REWHU� OLQKDJHQV�PDLV�SURGXWLYDV��
DVVRFLDGD�jV�QHFHVVLGDGHV�GH�PHOKRULD�QR�PDQHMR�H�jV�H[LJrQFLDV�SRU�SDUWH�GR�
FRQVXPLGRU�HP�UHODomR�DR�WLSR�GH�JUmR��p�FUHVFHQWH��

(P� YDULDV� UHJL}HV� GR� SDtV� H[LVWH� XPD� SUHIHUrQFLD� SRU� SDUWH� GRV�
DJULFXOWRUHV�H�FRQVXPLGRUHV�SHORV�JUmRV�WLSR�FDULRFD��RX�VHMD��JUmRV�GH�WDPDQKR�
PpGLR�H�GH� FRU� FUHPH�FRP�HVWULDV�PDUURQV��'HVVD� IRUPD��D�SURFXUD�SRU�QRYDV�
OLQKDJHQV� FRP� JUmRV� WLSR� FDULRFD� GHQWUR� GR� SDGUmR� FRPHUFLDO� H� TXH� SRVVDP�
VXEVWLWXLU� FRP� YDQWDJHQV� DV� FXOWLYDUHV� Mi� UHFRPHQGDGDV�� WHP� VLGR� R� REMHWLYR�
SULQFLSDO� GD� PDLRULD� GRV� SURJUDPDV� GH� PHOKRUDPHQWR� QR� %UDVLO�� $� PDLRU�
GLILFXOGDGH� HQFRQWUDGD� SRU� SDUWH� GRV� PHOKRULVWDV� QR� GHVHQYROYLPHQWR� GH�
OLQKDJHQV� FRP� JUmRV� GH� DOWD� TXDOLGDGH� FRPHUFLDO� p� R� Q~PHUR� GH� JHQHV�
HQYROYLGRV� QD� H[SUHVVmR� GR� WLSR� GH� JUmR�� 6RPHQWH� SDUD� D� FRU� H[LVWHP�� SHOR�
PHQRV�� ��� JHQHV� FRQWURODQGR� D� H[SUHVVmR� GR� FDUiWHU� �%DVVHWW� HW� DO��� ������
%HQLQJHU�HW�DO���������

$OLDGD�DR�WLSR�GH�JUmR�HVWi�D�QHFHVVLGDGH�GH�VH�REWHU�SODQWDV�PDLV�HUHWDV�
TXH��DOpP�GH�IDFLOLWDU�R�PDQHMR�H�GLPLQXLU�DV�SHUGDV�GD�FROKHLWD��FRQWULEXHP�SDUD�
D� PHQRU� LQFLGrQFLD� GH� DOJXQV� SDWyJHQRV�� 2V� HVWXGRV� GR� FRQWUROH� JHQpWLFR� GR�
SRUWH� GD� SODQWD� WrP� GHPRQVWUDGR� TXH� Ki� YiULRV� FDUDFWHUHV� PRUIROyJLFRV�
HQYROYLGRV�QD�H[SUHVVmR�IHQRWtSLFD�GD�DUTXLWHWXUD�GR�IHLMRHLUR��WDLV�FRPR��KiELWR�
GH� FUHVFLPHQWR�� FRPSULPHQWR� GD� KDVWH� SULQFLSDO�� Q~PHUR� H� FRPSULPHQWR� GRV�
HQWUHQyV�� DOWXUD� GD� SODQWD�� Q~PHUR� H� kQJXOR� GH� UDPLILFDo}HV�� GLVWULEXLomR� GDV�
YDJHQV�� GLkPHWUR� GR� KLSRFyWLOR� H� VWD\� JUHHQ �7HL[HLUD� HW� DO��� ������� $�



��

FRPSOH[LELOLGDGH�H�R�Q~PHUR�GH�JHQHV�HQYROYLGRV�QR�FRQWUROH�JHQpWLFR�GH�FDGD�
XP�GHVWHV�FDUDFWHUHV��DOLDGRV�j�LQIOXrQFLD�GR�DPELHQWH��GLILFXOWDP�DLQGD�PDLV�R�
WUDEDOKR�GR�PHOKRULVWD�QR�GHVHQYROYLPHQWR�GH�FXOWLYDUHV�FDULRFDV�FRP�HOHYDGD�
FDSDFLGDGH�SURGXWLYD��SRUWH�HUHWR�H�FRP�JUmRV�GH�ERD�TXDOLGDGH�FRPHUFLDO��

6HJXQGR� DOJXQV� DXWRUHV�� XP� IDWRU� TXH� WHP� GLILFXOWDGR� R�
GHVHQYROYLPHQWR�GH�SODQWDV�HUHWDV�FRP�JUmRV�GH�SDGUmR�FDULRFD�p�D�DVVRFLDomR�
HQWUH�R�KiELWR�GH�FUHVFLPHQWR�H�R�WDPDQKR�GRV�JUmRV��/DLQJ�HW�DO���������:KLWH�
HW�DO����������(OHV�REVHUYDUDP�TXH�SODQWDV�FRP�R�SRUWH�PDLV�HUHWR��HP�VXD�JUDQGH�
PDLRULD��SRVVXHP�JUmRV�SHTXHQRV��(QWUHWDQWR��YHULILFRX�VH�TXH��DSHVDU�GD�IRUWH�
DVVRFLDomR� HQWUH� D� DUTXLWHWXUD� GD� SODQWD� H� R� SHVR� GD� VHPHQWH�� RV� JHQHV� TXH�
FRQWURODP� HVWHV� FDUDFWHUHV� QmR� HVWmR� OLJDGRV�� SRVVLELOLWDQGR�� DVVLP�� R�
GHVHQYROYLPHQWR� GH� SODQWDV� GH� SRUWH� HUHWR� TXH� SURGX]DP� JUmRV� GH� PDLRU�
WDPDQKR��%URWKHUV�	�.HOO\��������&ROOLFFKLR�HW�DO���������

'HSUHHQGH�VH�TXH�R�VXFHVVR�QR�GHVHQYROYLPHQWR�GH�SODQWDV�HUHWDV�FRP�
JUmRV� WLSR� FDULRFD� FRPHUFLDOPHQWH� DFHLWRV� H� DOWD� FDSDFLGDGH� SURGXWLYD� Vy� VHUi�
DWLQJLGR�FRP�FLFORV�VXFHVVLYRV�GH�VHOHomR��RX�VHMD��VHOHomR�UHFRUUHQWH��3URSRVWD�
LQLFLDOPHQWH�SDUD�SODQWDV�DOyJDPDV��D�VHOHomR�UHFRUUHQWH�YHP�JDQKDQGR�HVSDoR�
QRV� SURJUDPDV� GH� PHOKRUDPHQWR� GH� SODQWDV� DXWyJDPDV�� 1D� OLWHUDWXUD��
HQFRQWUDP�VH� YiULRV� UHODWRV�PRVWUDQGR� D� VXD� HILFLrQFLD� QD� FXOWXUD� GR� IHLMRHLUR�
SDUD� GLYHUVDV� FDUDFWHUtVWLFDV� TXDQWLWDWLYDV�� LQFOXVLYH� YLVDQGR� j� REWHQomR� GH�
SODQWDV�GH�SRUWH�HUHWR�FRP�JUmRV�GH�PDLRU�WDPDQKR��.HOO\�	�$GDQV��������

$VVLP��RV�REMHWLYRV�GHVWH�WUDEDOKR�IRUDP�FRQGX]LU�GRLV�FLFORV�GH�VHOHomR�
UHFRUUHQWH�� YLVDQGR� j� REWHQomR� GH� OLQKDJHQV� GH� SURGXWLYLGDGH� HOHYDGD�� SRUWH�
HUHWR� H� JUmRV� WLSR� FDULRFD� GHQWUR� GR� SDGUmR� FRPHUFLDO� H� HVWLPDU� R� SURJUHVVR�
JHQpWLFR�REWLGR�
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����2EWHQomR�GDV�IDPtOLDV�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR

$SyV�R�SURFHVVR�GH�REWHQomR�H�HVFROKD�GD�SRSXODomR�EDVH��6����GHVFULWR�
QR� FDStWXOR� ��� IRUDP� UHWLUDGDV�� GH� FDGD XPD� GHVWDV� SRSXODo}HV�� FHUFD� GH� ���
SODQWDV�� $V� SODQWDV� REWLGDV� IRUDP� GHEXOKDGDV� VHSDUDGDPHQWH� H� DTXHODV� TXH�
SRVVXtDP�R�Q~PHUR�GH�VHPHQWHV�VXILFLHQWH�SDUD�UHDOL]DU�R�SURFHVVR�GH�DYDOLDomR�
IRUDP� LGHQWLILFDGDV�� $V� VHPHQWHV� REWLGDV� GH� FDGD� XPD� GHVWDV� SODQWDV�
LGHQWLILFDGDV� FRQVWLWXtUDP� XPD� IDPtOLD� 6����� 'HVVD� IRUPD�� SDUD� GDU� LQtFLR� DR�
SURFHVVR�GH�DYDOLDomR�GDV�IDPtOLDV�VHJUHJDQWHV�GR�SULPHLUR�FLFOR��&����IRL�REWLGR�
XP�WRWDO�GH�����IDPtOLDV�6����

����$YDOLDomR�GDV�IDPtOLDV�VHJUHJDQWHV�GR�SULPHLUR�FLFOR�GH�VHOHomR

2V�H[SHULPHQWRV�GH�DYDOLDomR�GDV�IDPtOLDV�VHJUHJDQWHV�IRUDP�UHDOL]DGRV�
QR�FDPSR�H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�%LRORJLD�GD�8QLYHUVLGDGH�)HGHUDO�
GH�/DYUDV��8)/$���VLWXDGD�D�����P�GH�DOWLWXGH����R��¶�6�GH�ODWLWXGH�H���R��¶�:�
GH�ORQJLWXGH�

2�QXPHUR�GH�IDPtOLDV�H�WHVWHPXQKDV�DYDOLDGDV��D�VDIUD�H�R�DQR�DJUtFROD�
GH�DYDOLDomR��R�GHOLQHDPHQWR�H�Q~PHUR�GH�UHSHWLo}HV��R�WDPDQKR�GDV�SDUFHODV�H�
RV� FDUDFWHUHV� DYDOLDGRV� HP�FDGD�JHUDomR�HQFRQWUDP�VH�DSUHVHQWDGRV�QD�7DEHOD�
���

$V�WHVWHPXQKDV�DYDOLDGDV�QDV�JHUDo}HV�6��� H�6��� IRUDP�RV�GH]�SDUHQWDLV�
XWLOL]DGRV�QD�REWHQomR�GD�SRSXODomR�EDVH��1D�JHUDomR�6�����DV�WHVWHPXQKDV�IRUDP�
RV�SDUHQWDLV�&1)&�������&1)&�������&1)&������H�&1)&�������3RU�ILP��QDV�
JHUDo}HV� 6��� H� 6����� DV� WHVWHPXQKDV� IRUDP� RV� JHQLWRUHV� &1)&� ����� H� &1)&�
������$�GHVFULomR�GRV�JHQLWRUHV�HQFRQWUD�VH�QD�7DEHOD���GR�FDStWXOR���



��

7$%(/$��� 'HWDOKHV�H[SHULPHQWDLV�GD�DYDOLDomR�GDV�IDPtOLDV�GR�SULPHLUR�FLFOR�
GH�VHOHomR�UHFRUUHQWH�

6��� 6��� 6��� 6��� 6���1R GH�IDPtOLDV ��� ��� �� �� ��
1R GH�WHVWHPXQKDV �� �� � � �
$QR�DJUtFROD ���� ������� ���� ���� ����
6DIUD ,QYHUQR ÈJXDV 6HFD ,QYHUQR 6HFD
'HOLQHDPHQWR '%& /iWLFH���[�� /iWLFH���[ � /iWLFH���[ � /iWLFH���[ �
1R GH�UHSHWLo}HV � � � � �
3DUFHOD ��OLQKD�GH��

�P
��OLQKDV�GH�

�P
��OLQKDV�GH�

�P
��OLQKDV�GH�

�P
��OLQKDV�GH�

�P
&DUDFWHUHV�DYDOLDGRV 3URGXomR

3RUWH
3URGXomR
3RUWH

3URGXomR
3RUWH
*UmR

3URGXomR
3RUWH
*UmR

3URGXomR
3RUWH
*UmR

2V�WUDWRV�FXOWXUDLV�IRUDP�RV�PHVPRV�HP�WRGDV�DV�JHUDo}HV�GH�DYDOLDomR��
1D�DGXEDomR�GH�SODQWLR��DSOLFDUDP�VH�����NJ�KD�GR�IRUPXODGR��������H��QD�GH�
FREHUWXUD��UHDOL]DGD����GLDV�DSyV�D�HPHUJrQFLD�GDV�SODQWDV������NJ�KD�GH�VXOIDWR�
GH�DP{QLR��$�FXOWXUD�IRL�VXEPHWLGD�j�LUULJDomR�SRU�DVSHUVmR�TXDQGR�QHFHVViULR�H�
R� FRQWUROH� GDV� SODQWDV� GDQLQKDV� IRL� UHDOL]DGR� SRU�PHLR� GH� KHUELFLGDV� GH� SUp� H
SyV�HPHUJrQFLD�

(P�WRGDV�DV�JHUDo}HV��DV�IDPtOLDV�IRUDP�DYDOLDGDV�TXDQWR�j�FDSDFLGDGH�
SURGXWLYD� �J��P��� H� TXDQWR� DR� SRUWH� GDV� SODQWDV�� $� DYDOLDomR� GR� SRUWH� IRL�
UHDOL]DGD� GH� DFRUGR� FRP� D� HVFDOD� GH� QRWDV� XWLOL]DGD� SRU�&ROOLFKLR� �������� HP�
TXH��D�QRWD���UHIHUH�VH�D�SODQWD�GH�KiELWR�,,��HUHWD��FRP�XPD�KDVWH�H�FRP�LQVHUomR�
DOWD�GDV�SULPHLUDV�YDJHQV��D�QRWD���j�SODQWD�GH�KiELWR� ,,�� HUHWD�H�FRP�DOJXPDV�
UDPLILFDo}HV�� D� QRWD� �� j� SODQWD� GH� KiELWR� ,,� RX� ,,,�� HUHWD�� FRP� PXLWDV�
UDPLILFDo}HV�H�WHQGrQFLD�D�SURVWUDU�VH��D QRWD���j�SODQWD�GH�KiELWR�,,,��VHPL�HUHWD�
H�PHGLDQDPHQWH�SURVWUDGD�H�D�QRWD���j�SODQWD�GH�KiELWR�,,,��FRP�HQWUH�QyV�ORQJRV�
H�PXLWR�SURVWUDGD��

$�SDUWLU� GD� JHUDomR�6����� DYDOLRX�VH� WDPEpP�R� WLSR�GH�JUmR�� VHJXQGR�D�
HVFDOD�GH�QRWDV�GHVFULWD�SRU�5DPDOKR�HW�DO����������HP�TXH��D�QRWD���UHIHUH�VH�DR�
WLSR�GH�JUmR�WLSLFDPHQWH�FDULRFD��RX�VHMD��FRU�FUHPH�FRP�HVWULDV�PDUURP�FODUDV��



��

IXQGR�FODUR��KDOR�EUDQFR��SHVR�PpGLR�GH�����VHPHQWHV�GH����D���J�H�JUmRV�QmR�
DFKDWDGRV�� DV� QRWDV� ��� �� H� �� VmR� GDGDV� DRV� JUmRV� FDULRFDV� TXH� SRVVXHP��
UHVSHFWLYDPHQWH��GHILFLrQFLD�HP�XPD��GXDV�RX� WUrV�FDUDFWHUtVWLFDV�PHQFLRQDGDV�
SDUD� R� SDGUmR� H� D QRWD� �� p� GDGD� D� JUmRV� GH� FRU� FUHPH� FRP� HVWULDV� PDUURP�
HVFXUDV�� IXQGR� HVFXUR�� KDOR� FRORULGR�� SHVR�PpGLR� GH� ���� VHPHQWHV�PHQRU� TXH�
��J�H�JUmRV�DFKDWDGRV�

$V�IDPtOLDV�FRP�R�GHVHPSHQKR�VXSHULRU�TXDQWR�DRV�FDUDFWHUHV�DYDOLDGRV�
HP�FDGD�JHUDomR�IRUDP�DYDQoDGDV�SHOR�PpWRGR�GR�EXON GHQWUR�GH�IDPtOLDV�

����$QiOLVH�JHQpWLFR�HVWDWtVWLFD�GDV�IDPtOLDV�VHJUHJDQWHV�GR�SULPHLUR�FLFOR�GH�
VHOHomR

2V�GDGRV�REWLGRV�TXDQWR�j�SURGXomR�GH�JUmRV��J��P����SRUWH�GD�SODQWD�H�
WLSR� GH� JUmR� GH� FDGD� JHUDomR� IRUDP� VXEPHWLGRV� j� DQiOLVH� GH� YDULkQFLD�
�$1$9$��� XWLOL]DQGR�VH� R� SURJUDPD�067$7�&� �������� $� DQiOLVH� GRV� GDGRV�
UHIHUHQWHV�jV�JHUDo}HV�6�����6�����6��� H�6��� IRL�UHDOL]DGD�FRQVLGHUDQGR�VH�WRGRV�RV�
HIHLWRV� DOHDWyULRV�� H[FHWR� D�PpGLD��1D�JHUDomR�6����� R� HIHLWR�GH� WUDWDPHQWRV� IRL�
FRQVLGHUDGR�FRPR�IL[R�SRUTXH��QDV�JHUDo}HV�DQWHULRUHV��IRL�HIHWXDGD�XPD�LQWHQVD�
VHOHomR�� 2� PRGHOR� HVWDWtVWLFR� XWLOL]DGR� SDUD� D� DYDOLDomR� GD� SURGXWLYLGDGH� GH
JUmRV� H� SRUWH� QD� JHUDomR� 6��� H� SDUD� D� DQiOLVH� GRV� GDGRV� GR� WLSR� GH� JUmR� QDV�
JHUDo}HV�6�����6��� H�6����IRL�R�VHJXLQWH�

LMMLLM HEWP< ��� 
HP�TXH��

LM< �� YDORU�REVHUYDGR�QD�SDUFHOD�TXH�UHFHEHX�R�WUDWDPHQWR�L GHQWUR�GR�
EORFR�M�

P �� PpGLD�JHUDO�GR�H[SHULPHQWR�



��

LW �� HIHLWR�GR� WUDWDPHQWR� L�� VHQGR� L  ���������� �����Q���H�Q��VHQGR�Q�R�
Q~PHUR�GH�WUDWDPHQWRV�DYDOLDGRV�HP�FDGD�JHUDomR��7DEHOD�����

ME �� HIHLWR�GD�UHSHWLomR�M��VHQGR�M  ���H���QD�JHUDomR�6��� H�M  ������H���
QDV�JHUDo}HV�6�����6��� H�6����

LMH �� HUUR�H[SHULPHQWDO�DVVRFLDGR�j�REVHUYDomR�<LM��DVVXPLQGR�TXH�RV�
HUURV�VmR�LQGHSHQGHQWHV�H�QRUPDOPHQWH�GLVWULEXtGRV��FRP�PpGLD�
]HUR�H�YDULkQFLD� �

HV �

3DUD�D�DYDOLDomR�GD�SURGXWLYLGDGH�GH�JUmRV�H�SRUWH�QDV�JHUDo}HV�6�����6�����
6��� H�6��� XWLOL]RX�VH�R�VHJXLQWH�PRGHOR�HVWDWtVWLFR�

LMOMOMLLMO HSEWP< ���� ��

HP�TXH��
LMO< �� YDORU�REVHUYDGR�QD�SDUFHOD�TXH�UHFHEHX�R�WUDWDPHQWR L��QR�EORFR�

O��GHQWUR�GD�UHSHWLomR�M�
P �� PpGLD�JHUDO�GR�H[SHULPHQWR�
LW �� HIHLWR�GR� WUDWDPHQWR� L�� VHQGR� L  ���������� �����Q���H�Q��VHQGR�Q�R�

Q~PHUR�GH�WUDWDPHQWRV�DYDOLDGRV�HP�FDGD�JHUDomR��7DEHOD�����
ME �� HIHLWR�GD�UHSHWLomR�M��VHQGR�M  ������H���

�� MOS �� HIHLWR�GR�EORFR�O GHQWUR�GD�UHSHWLomR�M�
LMOH �� HUUR�H[SHULPHQWDO�DVVRFLDGR�j�REVHUYDomR�<LMO��DVVXPLQGR�TXH�RV�

HUURV�VmR�LQGHSHQGHQWHV�H�QRUPDOPHQWH�GLVWULEXtGRV��FRP�PpGLD�
]HUR�H�YDULkQFLD� �

HV �



��

2� PRGHOR� GD� $1$9$� XWLOL]DGR� QDV� JHUDo}HV� 6����� 6����� 6��� H� 6���� GH�
DYDOLDomR� GRV� FDUDFWHUHV� SURGXWLYLGDGH�� SRUWH� H� WLSR� GH� JUmRV� H� DV� UHVSHFWLYDV�
HVSHUDQoDV�GRV�TXDGUDGRV�PpGLRV�HVWmR�DSUHVHQWDGDV�QD�7DEHOD����

7$%(/$� �� (VTXHPD� GD� DQiOLVH� GH� YDULkQFLD� XWLOL]DGD� QRV� H[SHULPHQWRV� GH�
DYDOLDomR� GDV� JHUDo}HV� 6����� 6����� 6��� H� 6����� FRP� DV� UHVSHFWLYDV�HVSHUDQoDV�GRV�TXDGUDGRV�PpGLRV�± (�40��

)9 40 (�40�
7UDWDPHQWRV
)DPtOLDV��)� �4 ��

)*H UVV �
7HVWHPXQKDV��7�
)�YV��7

(UUR �4 �
HV

�
HV ��YDULkQFLD�DPELHQWDO�� �

)*V ��YDULkQFLD�JHQpWLFD�HQWUH�IDPtOLDV�H� U ��Q~PHUR�GH�
UHSHWLo}HV�

$� SDUWLU� GDV� HVSHUDQoDV� GRV� TXDGUDGRV� PpGLRV� HVWLPRX�VH� D�
KHUGDELOLGDGH� QR� VHQWLGR� DPSOR� � �K �� GDV� IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV�6�����
6�����6��� H�6��� SDUD�RV�FDUDFWHUHV�HP�TXHVWmR��SHOR�VHJXLQWH�HVWLPDGRU�

���
�

��� u� 4
44K

HP�TXH�
�4 ��TXDGUDGR�PpGLR�GH�IDPtOLDV�
�4 ��TXDGUDGR�PpGLR�GR�HUUR�

3DUD�GHWHUPLQDU�R�LQWHUYDOR�GH�FRQILDQoD�GD�KHUGDELOLGDGH��IRUDP�REWLGRV�
RV�OLPLWHV�LQIHULRUHV��/,��H�VXSHULRUHV��/6��GDV�HVWLPDWLYDV�GH�K���XWLOL]DQGR�VH�DV�
H[SUHVV}HV�DSUHVHQWDGDV�SRU�.QDSS�HW�DO����������FRP�D  �����
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HP�TXH�
) �� YDORU� WDEHODGR� D� ��.��� H� .���� e� REWLGR� LQYHUWHQGR�VH� RV� JUDXV� GH�

OLEHUGDGH�H�WRPDQGR�VH�R�UHFtSURFR�GR�YDORU�WDEHODGR�
�4 H� �4 ��TXDGUDGR�PpGLR�GH�IDPtOLDV�H�TXDGUDGR�PpGLR�GR�HUUR
�JO H� �JO ��JUDXV�GH�OLEHUGDGH�GH� �4 H� �4 �

8WLOL]DQGR�VH�DV�PpGLDV�DMXVWDGDV�GRV�WUDWDPHQWRV�FRPXQV�j�JHUDomR�GH�
UHIHUrQFLD��SURFHGHX�VH�D�DQiOLVH�FRQMXQWD�GDV�JHUDo}HV�6��� H�6�����6�����6��� H�6���
H�6�����6�����6��� H�6��� SDUD�D�SURGXWLYLGDGH�GH�JUmRV�H�SRUWH�GDV�SODQWDV��VHJXQGR�
R�VHJXLQWH�PRGHOR�

LMNLNNNMLLMN HWDDEWP< ����� ����

HP�TXH��
LMN< �� YDORU� REVHUYDGR� QD� SDUFHOD� TXH� UHFHEHX� R� WUDWDPHQWR� L�� QD�

UHSHWLomR�M��QD�VDIUD��JHUDomR��N�
P �� PpGLD�JHUDO�GR�H[SHULPHQWR�
LW �� HIHLWR�GR�WUDWDPHQWR�L��VHQGR�L  ���������������Q���H�Q��VHQGR�Q�LJXDO�

DR�Q~PHUR�GH�WUDWDPHQWRV�GD�SRSXODomR�GH�UHIHUrQFLD��
��NME �� HIHLWR�GD�UHSHWLomR�M GHQWUR�GD�VDIUD��JHUDomR��N��VHQGR�M  ������H�

��



��

ND �� HIHLWR�GD�VDIUD��JHUDomR��N��VHQGR�N  ���H���QD�$1$9$�FRQMXQWD�
GD�6��� H�6�����N  ������H���QD�$1$9$�FRQMXQWD�GD�6�����6��� H�6���
H�N  ���������H���QD�$1$9$�FRQMXQWD�GD�6�����6�����6��� H�6����

LNWD�� �� HIHLWR�GD�LQWHUDomR�HQWUH�R�WUDWDPHQWR�L H�D�VDIUD��JHUDomR��N�
LMNH �� HUUR�HIHWLYR�PpGLR�DVVRFLDGR�j�REVHUYDomR�<LMN�

&RQVLGHUDQGR� TXH� R� TXDGUDGR� PpGLR� GD� LQWHUDomR� IDPtOLDV� [� VDIUDV�
UHSUHVHQWD�D�PpGLD�GDV�LQWHUDo}HV�HQWUH�DV�JHUDo}HV�GXDV�D�GXDV��D�GHFRPSRVLomR�
GD� LQWHUDomR� IDPtOLDV� [� VDIUDV�� HP� SDUWH� VLPSOHV� H� FRPSOH[D�� IRL� UHDOL]DGD�
FRQIRUPH�GHVFULWR�SRU�5DPDOKR�HW�DO���������

� � � �
� ��
�
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HP�TXH�

N)40 H� 
N)40 ��TXDGUDGR�PpGLR�GH�IDPtOLD�QD�VDIUD�N H�QD�VDIUD�N¶�

NNU ��FRUUHODomR�HQWUH�R�GHVHPSHQKR�PpGLR�GDV�IDPtOLDV�QDV�GXDV�VDIUDV��

e� HVWLPDGD� SRU��
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 �� VHQGR�� 
NN&29 D�

FRYDULkQFLD�HQWUH�R�GHVHPSHQKR�PpGLR�GDV�IDPtOLDV�QDV�VDIUDV�N H�N¶
H� U R�Q~PHUR�GH�UHSHWLo}HV�

$�HVWLPDWLYD�GD�KHUGDELOLGDGH�GDV�DQiOLVHV�FRQMXQWDV�6��� H�6�����6�����6���
H�6����IRL�REWLGD�SHOD�VHJXLQWH�H[SUHVVmR�
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HP�TXH�
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�A
*V �� YDULkQFLD� JHQpWLFD� GDV� IDPtOLDV� QD� DQiOLVH� FRQMXQWD�� )RL� REWLGD� D�
SDUWLU�GD�HVWLPDWLYD�GD�FRYDULkQFLD�HQWUH�R�GHVHPSHQKR�PpGLR�GDV�
IDPtOLDV� QDV� JHUDo}HV� HQYROYLGDV�� 4XDQGR� HVWLYHUDP� HQYROYLGDV�
PDLV�GH�GXDV�JHUDo}HV��XWLOL]RX�VH�D�PpGLD�GDV�FRYDULkQFLDV�GXDV�D�
GXDV�

�A
)V ��YDULkQFLD�IHQRWtSLFD�PpGLD��TXH�IRL�REWLGD�GLYLGLQGR�VH�R�TXDGUDGR�
PpGLR� GH� IDPtOLDV� GD� DQiOLVH� FRQMXQWD� SHOR� Q~PHUR� GH� UHSHWLo}HV�
PXOWLSOLFDGR�SHOR�Q~PHUR�GH�VDIUDV�

����2EWHQomR�GD�SRSXODomR�EDVH�GR�VHJXQGR�FLFOR�GH�VHOHomR

'H]� IDPtOLDV�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR� IRUDP�HVFROKLGDV�SDUD�R�
SURFHVVR�GH�UHFRPELQDomR�H�IRUPDomR�GD�SRSXODomR�EDVH�GR�VHJXQGR�FLFOR��6����
(VWDV� IDPtOLDV� IRUDP�VHOHFLRQDGDV� VHJXQGR�D� VXD�FDSDFLGDGH�SURGXWLYD�H�SRUWH�
GDV� SODQWDV�� &RP� R� LQWXLWR� GH� PDQWHU� D� YDULDELOLGDGH� JHQpWLFD�� DOpP� GD�
FDSDFLGDGH�SURGXWLYD�H�GR�SRUWH��DV�IDPtOLDV�IRUDP�HVFROKLGDV�GH�WDO�IRUPD�TXH�
RV� JHQLWRUHV� XWLOL]DGRV� QD� IRUPDomR� GD� SRSXODomR� EDVH� GR� SULPHLUR� FLFOR�
HVWLYHVVHP�UHSUHVHQWDGRV�HP�SURSRUo}HV�LJXDLV�QDV�GH]�IDPtOLDV�VHOHFLRQDGDV�

$V�IDPtOLDV�VHOHFLRQDGDV�IRUDP�FUX]DGDV�QR�HVTXHPD�GLDOpOLFR�FRPSOHWR��
VHP�RV�UHFtSURFRV��'DV�TXDUHQWD�H�FLQFR�FRPELQDo}HV�SRVVtYHLV��IRUDP�REWLGRV�
��� KtEULGRV�� $V� VHPHQWHV� GRV� ��� KtEULGRV� IRUDP� VHPHDGDV� QR� FDPSR�
H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�%LRORJLD�GD�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV�
�8)/$���YLVDQGR�j�REWHQomR�GDV�VHPHQWHV�GDV�SRSXODo}HV�6��



��

����$YDOLDomR�GDV�IDPtOLDV�VHJUHJDQWHV�GR�VHJXQGR�FLFOR�GH�VHOHomR

3ODQWDV� LQGLYLGXDLV� GH� FDGD� XPD�GDV� ��� SRSXODo}HV�6� IRUDP�FROKLGDV�
DOHDWRULDPHQWH� H� ���� SODQWDV� IRUDP� VHOHFLRQDGDV� VHJXQGR� R� WLSR GH� JUmR�� $V�
VHPHQWHV�REWLGDV�GDV�����SODQWDV�IRUDP�VHSDUDGDV�SDUD�GDU�LQtFLR�DR�SURFHVVR�GH�
DYDOLDomR�GDV� IDPtOLDV� VHJUHJDQWHV�GR�VHJXQGR�FLFOR��'HVVD�IRUPD��FDGD�SODQWD�
RULJLQRX�XPD�IDPtOLD�VHJUHJDQWH��WRWDOL]DQGR�����IDPtOLDV�6�����

2V�H[SHULPHQWRV�GH�DYDOLDomR�GDV�IDPtOLDV�VHJUHJDQWHV�IRUDP�UHDOL]DGRV�
QR�FDPSR�H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�%LRORJLD�GD�8QLYHUVLGDGH�)HGHUDO�
GH� /DYUDV� �8)/$��� 2V� WUDWRV� FXOWXUDLV� IRUDP� RV� PHVPRV� GHVFULWRV� SDUD� R�
SULPHLUR�FLFOR�

$V� WHVWHPXQKDV� DYDOLDGDV� QDV� JHUDo}HV� 6��� H 6��� IRUDP� RV� SDUHQWDLV�
XWLOL]DGRV�QD�REWHQomR�GD�SRSXODomR�EDVH�GR�SULPHLUR�FLFOR�GH�VHOHomR��H[FHWR�D�
FXOWLYDU�,35�8LUDSXUX��TXH�IRL�VXEVWLWXtGD�SHOD�FXOWLYDU�7DOLVPm�

2�Q~PHUR�GH�IDPtOLDV�H�WHVWHPXQKDV�DYDOLDGDV��D�VDIUD�H�R�DQR�DJUtFROD�
GH�DYDOLDomR��R�GHOLQHDPHQWR�H�Q~PHUR�GH�UHSHWLo}HV��R�WDPDQKR�GDV�SDUFHODV�H�
RV� FDUDFWHUHV� DYDOLDGRV� HP�FDGD�JHUDomR�HQFRQWUDP�VH�DSUHVHQWDGRV�QD�7DEHOD�
���

7$%(/$��� 'HWDOKHV�H[SHULPHQWDLV�GD�DYDOLDomR�GDV�IDPtOLDV�GR�VHJXQGR�FLFOR�
GH�VHOHomR�UHFRUUHQWH�

6��� 6���1R GH�IDPtOLDV ��� ���
1R GH�WHVWHPXQKDV �� ��
$QR�DJUtFROD ���� ����
6DIUD 6HFD ,QYHUQR
'HOLQHDPHQWR /iWLFH����[��� /iWLFH����[���
1R GH�UHSHWLo}HV � �
3DUFHOD ��OLQKD�GH��P ��OLQKDV�GH��P
&DUDFWHUHV�DYDOLDGRV 3URGXomR

3RUWH
*UmR

3URGXomR
3RUWH
*UmR
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$V� IDPtOLDV� IRUDP� DYDOLDGDV� TXDQWR� j� FDSDFLGDGH� SURGXWLYD� �J��P����
SRUWH� H� WLSR� GH� JUmR� H� DV� TXH� WLYHUDP� R� GHVHPSHQKR� VXSHULRU� TXDQWR� DRV�
FDUDFWHUHV� DYDOLDGRV� HP� FDGD� JHUDomR� IRUDP� DYDQoDGDV� SHOR� PpWRGR� GR� EXON
GHQWUR�GH�IDPtOLDV�

����$QiOLVH�JHQpWLFR�HVWDWtVWLFD�GDV�IDPtOLDV�VHJUHJDQWHV�GR�VHJXQGR�FLFOR�GH�
VHOHomR

&RQIRUPH�DSUHVHQWDGR�SDUD�DV�JHUDo}HV�GH�DYDOLDomR�GR�SULPHLUR�FLFOR�
GH�VHOHomR��SURFHGHX�VH�DV�DQiOLVHV�GH�YDULkQFLD�LQGLYLGXDLV�GRV�WUrV�FDUDFWHUHV�
HP� TXHVWmR� H�� SRVWHULRUPHQWH�� D� DQiOLVH FRQMXQWD� GDV� IDPtOLDV� FRPXQV� jV�
JHUDo}HV�6��� H�6��� SDUD�D�SURGXWLYLGDGH�GH�JUmRV�H�SRUWH�GDV�SODQWDV��&RPR�QR�
SULPHLUR� FLFOR�� SURFHGHX�VH� D� GHFRPSRVLomR� GRV� FRPSRQHQWHV� GD� LQWHUDomR� H�
HVWLPRX�VH�DV�KHUGDELOLGDGHV�GDV�DQiOLVHV�LQGLYLGXDLV�H�FRQMXQWDV�

����*DQKR�FRP�D�VHOHomR�UHFRUUHQWH

)RUDP�XWLOL]DGDV�GXDV�DOWHUQDWLYDV�SDUD�VH�HVWLPDU�R�JDQKR�FRP�D�VHOHomR�
UHFRUUHQWH�

D�SULPHLUD� IRL�XWLOL]DGD�SDUD�REWHU�R�JDQKR�� FRQVLGHUDQGR�FDGD�XP�GRV�
FDUDFWHUHV�VHSDUDGDPHQWH��2�HVWLPDGRU�XWLOL]DGR�IRL�R�VHJXLQWH�

���u� 7
7)*6R

HP�TXH�
R*6 ��JDQKR�SHUFHQWXDO�SRU�FLFOR�SDUD�R�FDUiWHU�R�

) �� GHVHPSHQKR� PpGLR� GDV� GH]� IDPtOLDV� 6��� VHOHFLRQDGDV� SDUD� R�
SURFHVVR�GH�UHFRPELQDomR�



��

7 ��GHVHPSHQKR�PpGLR�GDV QRYH�WHVWHPXQKDV�FRPXQV�DRV�GRLV�FLFORV�GH�
VHOHomR� REWLGDV� QR�PHVPR� H[SHULPHQWR� GH� DYDOLDomR� GDV� IDPtOLDV�
6��� GH�FDGD�FLFOR�

$� VHJXQGD� IRL� XWLOL]DGD� SDUD� REWHU� R� JDQKR� JHQpWLFR�� FRQVLGHUDQGR� RV�
WUrV�FDUDFWHUHV�VLPXOWDQHDPHQWH��&RPR�D�XQLGDGH�GD�SURGXWLYLGDGH�HUD�J��P� H�D�
GR� SRUWH� H� WLSR� GH� JUmR� QRWDV� TXH� YDULDYDP� GH� �� D� ��� IRL� QHFHVViULD� D�
SDGURQL]DomR� GRV� GDGRV� SDUD� WRUQi�ORV� GLUHWDPHQWH� FRPSDUiYHLV� �6WHDO� HW� DO���
�������3DUD�LVVR�IRL�HVWLPDGD�D�YDULiYHO�=��SHOR�VHJXLQWH�HVWLPDGRU�

V
P[= � 

HP�TXH�
[ �� PpGLD�GR�FDUiWHU�FRQVLGHUDGR��GD�IDPtOLD� L��3DUD�D�SURGXWLYLGDGH�H�

SRUWH��p�R�GHVHPSHQKR�PpGLR�GD�IDPtOLD�QDV�JHUDo}HV�6�����6�����6���
H�6��� H��SDUD�R�WLSR�GH�JUmR��DSHQDV�R�GHVHPSHQKR�GD�JHUDomR�6����

P �� PpGLD� GH� WRGDV� DV� IDPtOLDV� H� WHVWHPXQKDV� GD� JHUDomR� 6����� 3DUD� D�
SURGXWLYLGDGH� H� SRUWH�� p� R� GHVHPSHQKR� PpGLR� GDV� IDPtOLDV� QDV�
JHUDo}HV� 6����� 6����� 6��� H� 6��� H�� SDUD� R� WLSR� GH� JUmR�� DSHQDV� R�
GHVHPSHQKR�GD�JHUDomR�6����

V � R�GHVYLR�SDGUmR�GR�GHVHPSHQKR�PpGLR�GDV�UHIHULGDV�IDPtOLDV�

$R� YDORU� GH� = IRL� VRPDGD� D� FRQVWDQWH� ��� SDUD� WRUQDU� WRGRV� RV� YDORUHV�
SRVLWLYRV�� 2� JDQKR� JHQpWLFR� IRL� REWLGR� DSHQDV� SDUD� R� SULPHLUR� FLFOR� VHOHWLYR��
FRQVLGHUDQGR�VH�DV�FLQFR�PHOKRUHV�IDPtOLDV�GD�JHUDomR�6�����3DUD�LVVR��XWLOL]RX�VH�
R�VHJXLQWH�HVWLPDGRU�
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HP�TXH�
L= ��PpGLD�GRV�VRPDWyULRV�GD�YDULiYHO�SDGURQL]DGD�=��REWLGD�SDUD�FDGD�
XP�GRV�FDUDFWHUHV�DYDOLDGRV�GDV�FLQFR�PHOKRUHV�IDPtOLDV�

M= ��PpGLD�GRV� VRPDWyULRV�GD�YDULiYHO�GH�SDGURQL]DomR�=��REWLGD�SDUD�
FDGD� XP� GRV� FDUDFWHUHV� DYDOLDGRV� GDV� WHVWHPXQKDV�&1)&� ����� H�
&1)&������
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���� $YDOLDomR� GDV� IDPtOLDV� VHJUHJDQWHV� GR� SULPHLUR� FLFOR� GH� VHOHomR�
UHFRUUHQWH��&��

2V UHVXPRV� GDV� DQiOLVHV� GH� YDULkQFLD� GD� SURGXWLYLGDGH� H� GDV� QRWDV�
DIHULGDV� DR� SRUWH� GD� SODQWD�� UHIHUHQWHV� DRV� H[SHULPHQWRV� GH� DYDOLDomR� GDV�
JHUDo}HV�6�����6�����6�����6��� H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR� UHFRUUHQWH� �&����
HVWmR� DSUHVHQWDGRV� QDV� 7DEHODV� �$ H� �$�� UHVSHFWLYDPHQWH��&RQVWDWRX�VH�� SDUD�
DPERV� RV� FDUDFWHUHV�� TXH� R� GHOLQHDPHQWR� XWLOL]DGR�� OiWLFH� TXDGUDGR�� IRL� PDLV�
HILFLHQWH�TXH�R�GH�EORFRV�FDVXDOL]DGRV��HP�TXDVH�WRGDV�DV�JHUDo}HV�GH�DYDOLDomR��
(YLGHQFLD�VH��DVVLP��TXH�R�VHX�HPSUHJR�p�YDQWDMRVR��XPD YH]�TXH�QmR�DFDUUHWD�
FXVWRV�DGLFLRQDLV��DSHQDV�UHVWULomR�QD�FDVXDOL]DomR��&RFKUDQ�	�&R[��������

2EVHUYRX�VH�TXH�RV�YDORUHV�GR�FRHILFLHQWH�GH�YDULDomR� �&9��HVWLYHUDP�
VHPSUH�DEDL[R�GH�������SDUD�DPERV�RV�FDUDFWHUHV�DYDOLDGRV��H[FHWR�QD�JHUDomR�
6��� �7DEHOD� �����7DLV� HVWLPDWLYDV� HVWmR�GHQWUR�GRV� OLPLWHV�TXH� VmR�REVHUYDGRV�
HP� WUDEDOKRV� UHDOL]DGRV� FRP� D� FXOWXUD� QD� UHJLmR� GR� 6XO� GH�0LQDV� SDUD� HVWHV�
FDUDFWHUHV� �0DUTXHV� -XQLRU� HW� DO��� ������� 9DOH�PHQFLRQDU� TXH� D� DYDOLDomR� GR�
SRUWH� p� UHDOL]DGD� YLVXDOPHQWH� H� TXH� D� VXEMHWLYLGDGH� GD� DYDOLDomR�� DVVRFLDGD� j�
GLILFXOGDGH� GH� VH� WHU� D� SDGURQL]DomR� GDV� QRWDV� DWULEXtGDV� j� SDUFHOD�� SRGH�
FRQWULEXLU� SDUD� PDLRUHV� HVWLPDWLYDV� GR� &9�� &RQWXGR�� 7HL[HLUD� HW� DO�� �������
REVHUYDUDP�TXH�D�DYDOLDomR�GH�IDPtOLDV�p�PDLV�SUHFLVD�TXH�D�DYDOLDomR�GH�SODQWDV�
LQGLYLGXDLV�H�TXH��DSHVDU�GD�DFHQWXDGD�LQIOXrQFLD�GR�DPELHQWH�QD�H[SUHVVmR�GR�
FDUiWHU�H�GD�GLILFXOGDGH�GH�VH�DYDOLDU� IDPtOLDV�VHJUHJDQWHV��Ki�SRVVLELOLGDGH�GH�
VXFHVVR�FRP�D�VHOHomR�

(P�TXDOTXHU�SURJUDPD�GH�PHOKRUDPHQWR��D�H[LVWrQFLD�GH�YDULDELOLGDGH�
SDUD�R�FDUiWHU�GH�LQWHUHVVH�p�GH�H[WUHPD�LPSRUWkQFLD�SDUD�TXH�VH�SRVVD�UHDOL]DU�R�
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SURFHVVR�GH�VHOHomR�GRV�PHOKRUHV�LQGLYtGXRV��VREUHWXGR�TXDQGR�DVVRFLDGD�D�XPD�
ERD� SUHFLVmR� H[SHULPHQWDO�� 2� WHVWH� )�� UHDOL]DGR� SDUD� D� IRQWH� GH� YDULDomR�
WUDWDPHQWRV�� SHUPLWH� LQIHULU� VREUH� D� H[LVWrQFLD� GH� YDULDELOLGDGH� HQWUH� RV�
WUDWDPHQWRV�� 1R� SUHVHQWH� HVWXGR�� HP� TXDVH� WRGDV� DV� JHUDo}HV�� IRL� GHWHFWDGD�
GLIHUHQoD�VLJQLILFDWLYD�HQWUH�DV�PpGLDV�GRV�WUDWDPHQWRV��WDQWR�SDUD�D�SURGXomR�GH�
JUmRV�FRPR�SDUD�R�SRUWH�GD�SODQWD��7DEHODV��$�H��$��

$� GHFRPSRVLomR� GD� VRPD� GH� TXDGUDGRV� GRV� WUDWDPHQWRV� GD�
SURGXWLYLGDGH�GH�JUmRV�H�GR�SRUWH�GD�SODQWD�UHYHORX�D�H[LVWrQFLD�GH�YDULDELOLGDGH�
HQWUH� DV� IDPtOLDV� DYDOLDGDV� �7DEHODV� �$� H� �$��� -i� D� IRQWH� GH� YDULDomR�
WHVWHPXQKDV��D�TXDO�HQYROYLD�RV�JHQLWRUHV�� IRL�QmR�VLJQLILFDWLYD��(VVH� UHVXOWDGR�
PRVWUD� TXH� RV� JHQLWRUHV� DSUHVHQWDUDP� GHVHPSHQKR� VHPHOKDQWH�� 9DOH� VDOLHQWDU�
TXH�R�FRQWUDVWH�IDPtOLDV�YV��WHVWHPXQKDV�IRL�QmR�VLJQLILFDWLYR�HP�TXDVH�WRGDV�DV�
JHUDo}HV�GH�DYDOLDomR��(VVH�IDWR�LQGLFD�TXH�R�GHVHPSHQKR PpGLR�GDV�IDPtOLDV�IRL�
VHPHOKDQWH� j� PpGLD� GDV� WHVWHPXQKDV�� &RPR� KRXYH� YDULDELOLGDGH� HQWUH� DV�
IDPtOLDV�� p� HVSHUDGR� TXH� VH� SRVVDP� VHOHFLRQDU� LQGLYtGXRV� FRP� GHVHPSHQKR�
VXSHULRU�DV�WHVWHPXQKDV�

$� LQWHUDomR� JHQyWLSRV� [� DPELHQWHV� p� XP� GRV� SULQFLSDLV� HQWUDYHV� GR
WUDEDOKR� GR� PHOKRULVWD� GH� IHLMmR�� $� SRVVLELOLGDGH� GH� VH� UHDOL]DU� R� SODQWLR� GD�
FXOWXUD� HP� WUrV� VDIUDV� GLVWLQWDV� DR� ORQJR� GR� DQR� H[LJH� TXH� R� WUDEDOKR� GH�
PHOKRUDPHQWR� VHMD� UHDOL]DGR� GH� IRUPD� D� SURGX]LU� FXOWLYDUHV� PDLV� HVWiYHLV� jV�
YDULDo}HV� DPELHQWDLV�� 3DUD� WDQWR�� ID]�VH� QHFHVViULR� FRQGX]LU� RV� HQVDLRV� GH�
DYDOLDomR� QDV� GLIHUHQWHV� VDIUDV�� HVWXGDU� D� LQWHUDomR�� YHULILFDU� D� VXD� QDWXUH]D�
�VLPSOHV� RX� FRPSOH[D�� H�� D� SDUWLU� GRV� UHVXOWDGRV�REWLGRV��GHWHUPLQDU� D�PHOKRU�
HVWUDWpJLD�GH�DomR�

1R�SUHVHQWH�WUDEDOKR��R�HVWXGR�GD�LQWHUDomR�HQWUH�JHQyWLSRV�H�VDIUDV�IRL�
UHDOL]DGR�SRU�PHLR�GD� DQiOLVH� FRQMXQWD�GDV� IDPtOLDV� FRPXQV�GDV�JHUDo}HV�6�����
6����� 6��� H� 6��� GR� SULPHLUR� FLFOR� GH� VHOHomR� UHFRUUHQWH� SDUD� RV� FDUDFWHUHV�
SURGXWLYLGDGH�H�SRUWH�GD�SODQWD��7DEHODV��$���$���$���$���$�H��$���
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3DUD� D� SURGXWLYLGDGH� GH� JUmRV�� GH� PRGR� JHUDO�� FRQVWDWRX�VH� TXH� RV�
TXDGUDGRV� PpGLRV� GD� LQWHUDomR� IDPtOLDV� [� VDIUDV� �JHUDo}HV�� IRUDP� QmR�
VLJQLILFDWLYRV�� (VWH� UHVXOWDGR� VXJHUH� TXH� DV� IDPtOLDV� H� WHVWHPXQKDV� DYDOLDGDV�
WLYHUDP� XP� FRPSRUWDPHQWR� FRLQFLGHQWH� QDV� GLIHUHQWHV� VDIUDV�� FRQGLomR� HVWD�
IDYRUiYHO�j�VHOHomR��

$�DXVrQFLD�GD�LQWHUDomR�SDUD�D�SURGXWLYLGDGH�GH�JUmRV�p�FRQWUDGLWyULD�j�
JUDQGH�PDLRULD�GRV�WUDEDOKRV�UHDOL]DGRV�FRP�R�IHLMRHLUR�TXH��DOpP�GH�GHWHFWDUHP�
D� SUHVHQoD� GH� LQWHUDomR� VLJQLILFDWLYD�� YHULILFDUDP� TXH� Ki� D� SUHGRPLQkQFLD� GD�
SDUWH� FRPSOH[D� �$EUHX�� ������7DNHGD�� ������&DUQHLUR�� ������2OLYHLUD�� �������
$OpP� GLVVR�� RV� UHVXOWDGRV� REWLGRV� HP� RXWURV� HVWXGRV� UHDOL]DGRV� FRP� HVWD�
OHJXPLQRVD�WrP�PRVWUDGR�TXH�D�LQWHUDomR�JHQyWLSRV�[�VDIUDV�p�PDLV�H[SUHVVLYD�
TXH�D�LQWHUDomR�JHQyWLSRV�[�ORFDLV��5DPDOKR�HW�DO���������5DPDOKR�HW�DO����������
1HVWH� FDVR�� VXJHUH�VH�D�DYDOLDomR�GDV� IDPtOLDV�HP�XP�PDLRU�Q~PHUR�GH�VDIUDV�
HP�GHWULPHQWR�GR�Q~PHUR�GH�ORFDLV�

$V�DQiOLVHV� FRQMXQWDV�GDV�JHUDo}HV��FRQVLGHUDQGR�DV�QRWDV�GR� SRUWH�GD�
SODQWD��UHYHODUDP�D�SUHVHQoD�GH�LQWHUDomR�VLJQLILFDWLYD�GH�WUDWDPHQWRV�[�VDIUDV�H�
IDPtOLDV� [� VDIUDV� TXDQGR� FRQVLGHUDUDP�VH� RV� LQGLYtGXRV� VHOHFLRQDGRV� DWp� D�
JHUDomR�6��� �7DEHODV��$�H��$���(VWHV�UHVXOWDGRV�LQGLFDP�TXH��SDUD�HVVH�FDUiWHU��
R� FRPSRUWDPHQWR� GDV� IDPtOLDV� QmR� IRL� FRLQFLGHQWH� QDV� GLIHUHQWHV� JHUDo}HV�
�VDIUDV���5HVXOWDGRV�VHPHOKDQWHV�IRUDP�UHODWDGRV�SRU�&ROOLFFKLR�HW�DO����������

9DOH�UHVVDOWDU��DLQGD��TXH�D�GLVFULPLQDomR�GDV�PHOKRUHV�H�SLRUHV�IDPtOLDV�
TXDQWR� DR� SRUWH� p�PDLV� SUHFLVD� TXH� GDV� LQWHUPHGLiULDV��&RPR� D� LQWHUDomR� p� R�
UHVXOWDGR� GD� PpGLD� GDV� LQWHUDo}HV� GXDV� D� GXDV�� SRGH�VH� GL]HU� TXH��
SURYDYHOPHQWH��D�PDLRU�SDUWH�GD�LQWHUDomR�VHMD�SURYHQLHQWH�GHVWDV�IDPtOLDV�FRP�
QRWDV�LQWHUPHGLiULDV��

$� GHFRPSRVLomR� GR� TXDGUDGR� PpGLR� GD� LQWHUDomR� IDPtOLDV� [� VDIUDV�
LQGLFRX�D�SUHGRPLQkQFLD�GD�SDUWH�FRPSOH[D��7DEHODV��$�H��$���9LVXDOL]D�VH�TXH�
D� SDUWH� FRPSOH[D� FRUUHVSRQGH� D� ���� GD� YDULDomR� WRWDO� GD� LQWHUDomR�� WDQWR� QD�
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DQiOLVH�FRQMXQWD�GDV�JHUDo}HV�6��� H�6��� FRPR�GD�6�����6��� H�6�����(VWH�UHVXOWDGR�
LQGLFD� TXH�� SDUD� VH� DOFDQoDU�PDLRUHV� JDQKRV�� D� VHOHomR� GDV�PHOKRUHV� IDPtOLDV�
GHYH� VHU� UHDOL]DGD� FRP� EDVH� QD� DYDOLDomR� GH�� SHOR� PHQRV�� WUrV� VDIUDV�� FRPR�
VXJHULGR�SRU�&ROOLFFKLR�HW�DO���������H�7HL[HLUD�HW�DO���������

&RQWXGR��TXDQGR�D�DQiOLVH�FRQMXQWD�IRL�UHDOL]DGD�XWLOL]DQGR�VH�DSHQDV�RV�
LQGLYtGXRV� FRPXQV� j� JHUDomR� 6����� D� LQWHUDomR� HQWUH� IDPtOLDV� [� VDIUDV� IRL� QmR�
VLJQLILFDWLYD� �7DEHOD� �$��� (VWH� UHVXOWDGR� FRQILUPD� R� TXH� IRL� FRPHQWDGR�
DQWHULRUPHQWH� D� UHVSHLWR� GD� PDLRU� IDFLOLGDGH� GH� LGHQWLILFDomR� GRV� JHQyWLSRV�
H[WUHPRV� H�� FRQVHT�HQWHPHQWH�� GD� PDLRU� SUHFLVmR� H� FRQVLVWrQFLD� GDV� QRWDV�
DIHULGDV�D�HVWDV�IDPtOLDV��1RWD�VH��QD�7DEHOD���$��TXH�DV�QRWDV�PpGLDV�GR�SRUWH�
GDGDV� jV� ��� IDPtOLDV� DYDOLDGDV� QD� JHUDomR� 6��� IRUDP�� HP� VXD� JUDQGH�PDLRULD��
LQIHULRUHV� D� �� H� TXH�� QDV� GHPDLV� JHUDo}HV�� HVWDV� IDPtOLDV� WLYHUDP� XP�
FRPSRUWDPHQWR�VHPHOKDQWH�

3HOR� H[SRVWR�� YHULILFD�VH� TXH�� HPERUD� WHQKD� RFRUULGR� LQWHUDomR� HQWUH�
IDPtOLDV�[�VDIUDV�SDUD�R�SRUWH�GD�SODQWD��R�TXH�VXJHUH�D�QHFHVVLGDGH�GH�VH�UHDOL]DU�
D�VHOHomR�WRPDQGR�VH�D�PpGLD�GDV�DYDOLDo}HV�QDV�WUrV�VDIUDV��R�UHVXOWDGR�REWLGR�
FRP�D�DQiOLVH�FRQMXQWD�GDV�JHUDo}HV�6�����6�����6��� H�6��� LQGLFD�TXH�HVWD�LQWHUDomR�
GHYD�VHU�FDXVDGD�SULQFLSDOPHQWH�SHOD�RVFLODomR�GDV�QRWDV�DWULEXtGDV�jV�IDPtOLDV�
GH�FDUiWHU� LQWHUPHGLiULR��'HVVD�IRUPD��D�VHOHomR�EUDQGD�UHDOL]DGD�QDV�JHUDo}HV�
LQLFLDLV� SURSLFLD� XPD�PHOKRU� GLVFULPLQDomR� GDV� IDPtOLDV�PDLV� SURPLVVRUDV� HP�
JHUDo}HV� PDLV� DYDQoDGDV�� SRLV�� QHVVD� FRQGLomR�� HODV� SRGHULDP� VHU� DYDOLDGDV�
XWLOL]DQGR�VH�SDUFHODV�PDLRUHV�H�H[SHULPHQWRV�FRP�PDLRU�Q~PHUR�GH�UHSHWLo}HV�

2V�JUiILFRV�GH�GLVWULEXLomR�GH�IUHT�rQFLD�GDV�PpGLDV�GDV�IDPtOLDV�SDUD�D�
SURGXomR�GH�JUmRV�H�GR�SRUWH�GD�SODQWD�FRQILUPDUDP�D�SUHVHQoD�GH�YDULDELOLGDGH�
HQWUH�DV�IDPtOLDV�DYDOLDGDV�QR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��)LJXUDV��$��
�$�� �$� H� �$��� &RQVLGHUDQGR�� SRU� H[HPSOR�� D� JHUDomR� 6����� YHULILFD�VH� TXH� D�
DPSOLWXGH� GH� YDULDomR� IRL� GH� ����J�SDUFHOD��(VWH� YDORU� p� ����� YH]� VXSHULRU� DR�
GHVHPSHQKR�PpGLR�GDV� IDPtOLDV��&RP� UHODomR�jV�QRWDV�GH�SRUWH��QHVVD�PHVPD�



��

JHUDomR��D�DPSOLWXGH�IRL�GH������XQLGDGHV��LVWR p�������YH]�DFLPD�GD�PpGLD�GDV�
IDPtOLDV�� &KDPD� D� DWHQomR� R� IDWR� GH� TXH� HP� WRGDV� DV� JHUDo}HV� IRUDP� REWLGDV�
IDPtOLDV� FRP� GHVHPSHQKR� PpGLR� VXSHULRU� jV� PpGLDV� GDV� WHVWHPXQKDV�� SDUD�
DPERV�RV�FDUDFWHUHV��&RPR�H[HPSOR��QD�JHUDomR�6�����FHUFD�GH�����GDV�IDPtOLDV�
DYDOLDGDV� TXDQWR� j� SURGXWLYLGDGH� VH� HQFRQWUDP� HP� FODVVHV� VXSHULRUHV� RX� QD�
PHVPD� FODVVH� HP� TXH� HVWDULD� D� PpGLD� GDV� WHVWHPXQKDV�� 4XDQWR� DR� SRUWH� GD�
SODQWD��DSUR[LPDGDPHQWH�����GDV�IDPtOLDV�DYDOLDGDV�HVWDULDP�QD�PHVPD�FODVVH�
TXH�D�PpGLD�GDV�WHVWHPXQKDV�

&RPR� R� REMHWLYR� GHVWH� WUDEDOKR� p� REWHU� OLQKDJHQV� GH� SRUWH� HUHWR� TXH�
SRVVXDP� ERD� SURGXWLYLGDGH� H� JUmRV� GHQWUR� GR� SDGUmR� FRPHUFLDO�� QmR� EDVWD�
DSHQDV� LGHQWLILFDU� IDPtOLDV� TXH� VHMDP� VXSHULRUHV� jV� WHVWHPXQKDV� HP� XPD�
GHWHUPLQDGD� FDUDFWHUtVWLFD� LVRODGDPHQWH�� 'HVVD� IRUPD�� D� VHOHomR� IRL� UHDOL]DGD�
VHJXLQGR� R� FULWpULR� GH� VH� VHOHFLRQDU� DV�PHOKRUHV� OLQKDJHQV� GH� SRUWH� HUHWR� TXH�
SRVVXtVVHP� ERD� SURGXWLYLGDGH� H� JUmRV� GH� TXDOLGDGH� VXSHULRU� jV� WHVWHPXQKDV��
3DUD�WDQWR��D�SDUWLU�GD�JHUDomR�6�����DOpP�GD�SURGXWLYLGDGH�H�GR�SRUWH�GD�SODQWD��
IRUDP�DWULEXtGDV�QRWDV�DR�WLSR�GH�JUmR�GDV�IDPtOLDV�H�WHVWHPXQKDV�DYDOLDGDV�

$VVLP�FRPR�SDUD�D�SURGXWLYLGDGH�H�SDUD�R�SRUWH�GD�SODQWD��DV�PpGLDV�GDV�
QRWDV�DWULEXtGDV�DR�WLSR�GH�JUmR�GRV�WUDWDPHQWRV�GLIHULUDP�VLJQLILFDWLYDPHQWH�HP�
WRGDV� DV� JHUDo}HV� �7DEHOD� �$��� $� GHFRPSRVLomR� GD� VRPD� GH� TXDGUDGRV� GH�
WUDWDPHQWRV�UHYHORX�D�H[LVWrQFLD�GH�YDULDELOLGDGH�HQWUH�DV�IDPtOLDV��3RUpP��FRPR�
HUD� HVSHUDGR�� FRP� R� DYDQoDU� GDV� JHUDo}HV� GH� VHOHomR�� KRXYH� UHGXomR� QD�
YDULDELOLGDGH�SDUD�R�FDUiWHU�HP�TXHVWmR�H�DIXQLODPHQWR HP�GLUHomR�jV�PHQRUHV�
QRWDV�� (YLGHQFLD�VH�� DVVLP�� TXH� HVWH� FDUiWHU� SRVVXL� PDLRU� SUREDELOLGDGH� GH�
VXFHVVR�FRP�D�VHOHomR��2V�JUiILFRV�GH�GLVWULEXLomR�GH� IUHT�rQFLD�GDV�QRWDV�GR�
WLSR�GH�JUmR�SHUPLWHP�XPD�PHOKRU�YLVXDOL]DomR�GHVWH�IDWR��)LJXUD��$���&RPR�VH�
REVHUYD��D�DPSOLWXGH�GH�YDULDomR�UHGX]LX�GH����JHUDomR�6�����SDUD������JHUDomR�
6����� H� D� IUHT�rQFLD� GH� IDPtOLDV� FRP� QRWDV� GH� PHQRU� PDJQLWXGH� DXPHQWRX��
9HULILFD�VH�� WDPEpP�� TXH� D� IUHT�rQFLD� GH� IDPtOLDV� TXH� DSUHVHQWDUDP� QRWDV� GH�
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JUmR�TXH�HVWmR�LQFOXtGDV�HP�FODVVHV�LQIHULRUHV�RX�QD�PHVPD�FODVVH�TXH�D�PpGLD�
GDV�WHVWHPXQKDV�QD�JHUDomR�6��� p�GH��DSUR[LPDGDPHQWH������

$� H[LVWrQFLD� GH� YDULDELOLGDGH� JHQpWLFD� HQWUH� DV� IDPtOLDV� SDUD� RV�
FDUDFWHUHV� DYDOLDGRV� SRGH� VHU� FRPSURYDGD� SHODV� HVWLPDWLYDV� GD� KHUGDELOLGDGH�
�K��� �7DEHODV� ��� H� ����� 3DUD� R� FDUiWHU� SURGXWLYLGDGH�� DV� HVWLPDWLYDV� GD�
KHUGDELOLGDGH�YDULDUDP�GH�������D�������H��SDUD�R�SRUWH�GD�SODQWD��GH������D�
�������e�RSRUWXQR�HQIDWL]DU�TXH��SDUD�DV�JHUDo}HV�6��� H�6�����R�OLPLWH�LQIHULRU�GD�
KHUGDELOLGDGH�IRL�QHJDWLYR��LQGLFDQGR�TXH��QHVVDV�JHUDo}HV��D�KHUGDELOLGDGH�SRGH�
WHU� VLGR� QXOD�� (VVH� IDWR� SRGH� VHU� H[SOLFDGR� FRQVLGHUDQGR� TXH�� QHVVDV� GXDV�
JHUDo}HV�D�SUHFLVmR�H[SHULPHQWDO�IRL�PHQRU�

1D� OLWHUDWXUD� Ki� GLYHUVRV� UHODWRV� GH� HVWLPDWLYDV� GH� KHUGDELOLGDGH� GR�
FDUiWHU� SURGXWLYLGDGH�� 8PD� FRPSLODomR� GRV� YDORUHV� REWLGRV� HP� H[SHULPHQWRV�
UHDOL]DGRV�DWp�R�DQR�GH������FRP�D�FXOWXUD�GR�IHLMmR�XWLOL]DQGR�D�DYDOLDomR�GH�
IDPtOLDV�IRL�DSUHVHQWDGD�SRU�7HL[HLUD���������2V�YDORUHV�DSUHVHQWDGRV�YDULDP�GH�
�����D�������&RPR�VH�REVHUYD��DV�HVWLPDWLYDV�REWLGDV�QR�SUHVHQWH�WUDEDOKR�HVWmR�
GHQWUR�GR�LQWHUYDOR�GH�YDULDomR�GDV�HQFRQWUDGDV�QRV�GHPDLV�WUDEDOKRV��&RQWXGR��
p� LPSRUWDQWH� HQIDWL]DU� TXH� D� FRPSDUDomR� GH� HVWLPDWLYDV� GD� KHUGDELOLGDGH��
XWLOL]DQGR� IDPtOLDV�� QHP� VHPSUH� p� YiOLGD�� GHYLGR� jV� GLIHUHQoDV� GR� Q~PHUR� GH�
IDPtOLDV� WHVWDGDV�� WDPDQKR� GH� SDUFHODV�� JHUDo}HV� GH� DYDOLDomR� H� pSRFDV� GH�
VHPHDGXUD�

'HYLGR� j� PHOKRU� SUHFLVmR� H[SHULPHQWDO� H� j� PHQRU� LQIOXrQFLD� GR�
DPELHQWH�QD�GHWHUPLQDomR�GR�FDUiWHU��DV�HVWLPDWLYDV�GD�KHUGDELOLGDGH�GDV�QRWDV�
GR� WLSR� GH� JUmR� IRUDP� PDLV� HOHYDGDV� TXH� DV� REWLGDV� SDUD� DV� GHPDLV�
FDUDFWHUtVWLFDV�DYDOLDGDV��7DEHOD������&RUURERUD��DLQGD��R�IDWR�GH�TXH�RV�YDORUHV�
REWLGRV�SDUD�R�OLPLWH�VXSHULRU�H�LQIHULRU�GDV�KHUGDELOLGDGHV�GDV�QRWDV�GR�WLSR�GH�
JUmR� FRQIHUHP� PDLRU� FRQILDELOLGDGH� jV� VXDV� HVWLPDWLYDV� GR� TXH� DV� GD�
SURGXWLYLGDGH�H�GR�SRUWH�GD�SODQWD�
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9DOH� UHVVDOWDU� TXH� D� VHOHomR� SDUD� R� WLSR� GH� JUmR� QR� SULPHLUR� FLFOR� IRL�
LQLFLDGD� VRPHQWH� QD� JHUDomR� 6����� DSyV� XP� LQWHQVR� SURFHVVR� GH� VHOHomR� GDV�
PHOKRUHV� IDPtOLDV� TXDQWR� j� SURGXWLYLGDGH� H� SRUWH� GD� SODQWD�� 7RGDYLD�� DV�
HVWLPDWLYDV� GD� KHUGDELOLGDGH� IRUDP� DOWDV�� UHYHODQGR� TXH� R� SURFHVVR� VHOHWLYR�
UHDOL]DGR�DQWHULRUPHQWH�QmR�HVJRWRX�D�YDULDELOLGDGH�JHQpWLFD�GD�SRSXODomR�SDUD�
R� WLSR� GH� JUmR�� (VWH� UHVXOWDGR� p� LPSRUWDQWH�� SRLV� LQGLFD� D� LQGHSHQGrQFLD� GRV�
JHQHV TXH� HVWmR� HQYROYLGRV� FRP�D� SURGXWLYLGDGH� GH� JUmRV� H� R� SRUWH� GD� SODQWD�
FRP� RV� JHQHV� TXH� GHWHUPLQDP� R� WLSR� GH� JUmR�� 5HVXOWDGRV� VHPHOKDQWHV� HP�
UHODomR�j�DXVrQFLD�GH�OLJDomR�HQWUH�RV�JHQHV�TXH�FRQWURODP�D�SURGXWLYLGDGH�H�R�
WLSR�GH�JUmRV�IRUDP�REWLGRV�SRU�6DQWRV��������H�&DUQHLUR��������

(PERUD�D�LQWHUDomR�IDPtOLDV�[�VDIUDV�WHQKD�VLGR�QmR�VLJQLILFDWLYD�SDUD�D�
SURGXWLYLGDGH� GH� JUmRV�� YHULILFD�VH� TXH� DV� HVWLPDWLYDV� GH� KHUGDELOLGDGH� GD�
DQiOLVH�FRQMXQWD�IRUDP�LQIHULRUHV�jV�HVWLPDWLYDV�GDV�DQiOLVHV�LQGLYLGXDLV��7DEHOD�
����� (PERUD� RV� YDORUHV� VHMDP� GLIHUHQWHV� HP� PDJQLWXGH�� GH� PRGR� JHUDO�� DV�
HVWLPDWLYDV� GD� DQiOLVH� FRQMXQWD� HVWmR� GHQWUR� GR� LQWHUYDOR� GH� FRQILDQoD� GDV�
LQGLYLGXDLV�� e� SUHFLVR� HQIDWL]DU� TXH�� QDV� DQiOLVHV� LQGLYLGXDLV�� D� YDULkQFLD�
JHQpWLFD�IRL�TXDVH�VHPSUH�VXSHULRU�jV�GDV�DQiOLVHV�FRQMXQWDV��HP�SDUWH�GHYLGR�j�
UHGXomR�GR�Q~PHUR�GH�IDPtOLDV�GDV�JHUDo}HV�TXH�DQWHFHGHUDP�D�JHUDomR�EDVH�GD�
DQiOLVH�FRQMXQWD��

$�HVWLPDWLYD�GD�KHUGDELOLGDGH�GR�SRUWH�GD�SODQWD�GD�DQiOLVH�FRQMXQWD�GDV�
JHUDo}HV� 6��� H� 6���� IRL� LQIHULRU� j� REWLGD� QD� DQiOLVH� LQGLYLGXDO� GD� JHUDomR� 6���
�7DEHOD������(VWH�UHVXOWDGR�p�GHFRUUHQWH�GD�H[FOXVmR�GR�FRPSRQHQWH�GD�YDULkQFLD�
GD�LQWHUDomR�� �

)[6V ��GD�HVWLPDWLYD�GD�YDULkQFLD�JHQpWLFD�� �
*V ���&UX]�	�5HJD]]L��

������� 9HULILFD�VH�� QHVWH� FDVR�� TXH� R� FRPSRQHQWH� GD� LQWHUDomR� IRL� TXDVH� ����
YH]HV�PDLRU�TXH�R�FRPSRQHQWH�GD�YDULkQFLD�JHQpWLFD��7DEHOD��$��

$V� PpGLDV� GD� SURGXWLYLGDGH� H� GDV� QRWDV� GR� SRUWH� GDV� GH]� IDPtOLDV�
VHOHFLRQDGDV�QD�JHUDomR�6��� SDUD�VHUHP� LQWHUFUX]DGDV�H�IRUPDUHP� D�SRSXODomR�
EDVH�GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH�HVWmR�DSUHVHQWDGDV�QD�7DEHOD�����$V�
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IDPtOLDV� IRUDP� HVFROKLGDV�� FRQVLGHUDQGR�VH� VLPXOWDQHDPHQWH� RV� FDUDFWHUHV�
SURGXWLYLGDGH�H�SRUWH��&RP�R�LQWXLWR�GH�PDQWHU�D�YDULDELOLGDGH�JHQpWLFD��RSWRX�
VH�WDPEpP�SRU�UHDOL]DU�D�HVFROKD�GH�WDO�IRUPD�TXH�VH�PDQWLYHVVHP�UHSUHVHQWDGRV��
HP�SURSRUo}HV�LJXDLV��WRGRV�RV�JHQLWRUHV�XWLOL]DGRV�QR�GLDOHOR�TXH�GHX�RULJHP�j�
SRSXODomR�EDVH�GR�SULPHLUR�FLFOR�

3RU� ILP�� D� 7DEHOD� ��$� DSUHVHQWD� DV� PpGLDV� REWLGDV� SHODV� IDPtOLDV� H�
WHVWHPXQKDV�GRV� WUrV�FDUDFWHUHV�DYDOLDGRV�QD�JHUDomR�6�����2EVHUYD�VH�TXH��GDV�
��� IDPtOLDV� DYDOLDGDV���� VmR�RULXQGDV�GR�FUX]DPHQWR�HQWUH�RV�JHQLWRUHV�&1)&�
����� H� ,$3$5� ��� ��� [� ���� (VWH� FUX]DPHQWR�� FRPR� DSUHVHQWDGR� QR� FDStWXOR�
DQWHULRU�� IRL� R� TXH� DSUHVHQWRX� D� VHJXQGD� PDLRU� SUREDELOLGDGH�� GHQWUH� DV�
SRSXODo}HV� HVFROKLGDV� SDUD� R� GHVHQYROYLPHQWR� GR� SURJUDPD� GH� VHOHomR�
UHFRUUHQWH�� GH� JHUDU� OLQKDJHQV� FRP� GHVHPSHQKR� VXSHULRU� DR� GD� OLQKDJHP� ,35�
8LUDSXUX� �7DEHOD� �����9DOH� VDOLHQWDU� TXH� D� SRSXODomR� TXH� DSUHVHQWRX� D�PDLRU�
SUREDELOLGDGH� SRVVXtD� EDL[D� HVWLPDWLYD� GH� YDULkQFLD� JHQpWLFD� �������� HQTXDQWR�
TXH� D� SRSXODomR� UHVXOWDQWH� GR� FUX]DPHQWR� HQWUH� RV� SDUHQWDLV� &1)&� ����� H�
,$3$5����GHWLQKD�D�VHJXQGD�PDLRU�HVWLPDWLYD����������(VWH�UHVXOWDGR�LQGLFD�TXH�
HVWD�PHWRGRORJLD�SRGH�VHU�DSOLFDGD�FRP�VXFHVVR�QD�FXOWXUD�GR�IHLMmR�

5HVVDOWD�VH�DLQGD�TXH��GDV����IDPtOLDV�DYDOLDGDV�QD�JHUDomR�6�����DSHQDV�
GXDV�IRUDP�HVFROKLGDV�QD�JHUDomR�6��� SDUD�R�SURFHVVR�GH�UHFRPELQDomR��&RPR�
DV�IDPtOLDV�D�VHUHP�UHFRPELQDGDV�QmR�IRUDP�HVFROKLGDV�DSHQDV�SHOR�GHVHPSHQKR�
PpGLR� GRV� FDUDFWHUHV� DYDOLDGRV�� HVWH� UHVXOWDGR� Mi� HUD� HVSHUDGR�� 3RUpP�� YDOH�
PHQFLRQDU� TXH� D� VHOHomR� LQLFLDGD� QD� JHUDomR� 6��� SDUD� R� WLSR� GH� JUmR� SRGH�
WDPEpP�WHU�FRQWULEXtGR�SDUD�D�QmR�FRLQFLGrQFLD�GDV�IDPtOLDV�HVFROKLGDV�SDUD�D�
UHFRPELQDomR� H� DV� DYDOLDGDV� QD� JHUDomR�6�����3RU� ILP�� D�SUHVHQoD�GD� LQWHUDomR�
IDPtOLDV�[�VDIUDV�SDUD�R�FDUiWHU�SRUWH�WDPEpP�GHYH�WHU�FRQWULEXtGR�SDUD�HVWH�IDWR��
TXH� GHYH� VHU� GH� RFRUUrQFLD� IUHT�HQWH�QRV�SURJUDPDV�GH� VHOHomR� UHFRUUHQWH� HP�
SODQWDV�DXWyJDPDV��$�HVWUDWpJLD�D�VHU�XWLOL]DGD�SDUD�DWHQXDU�R�VHX�HIHLWR�VHULD�D�
LQFOXVmR� GDV� IDPtOLDV� �OLQKDJHQV�� REWLGDV� DR� ILQDO� GH� FDGD� FLFOR� H� FRP�
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GHVHPSHQKR� FRPSURYDGDPHQWH� VXSHULRU� HP� IXWXURV� FLFORV� GH� UHFRPELQDomR��
(VVH� SURFHGLPHQWR� GHYHUi� VHU� XWLOL]DGR� QD� FRQWLQXDomR� GHVWH� SURJUDPD� GH�
VHOHomR�UHFRUUHQWH�

���� $YDOLDomR� GDV� IDPtOLDV� VHJUHJDQWHV� GR� VHJXQGR� FLFOR� GH� VHOHomR�
UHFRUUHQWH��&��

&RPR�QR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��REVHUYDUDP�VH��SDUD�WRGRV�
RV� FDUDFWHUHV� DYDOLDGRV��GLIHUHQoDV� VLJQLILFDWLYDV�HQWUH�RV� WUDWDPHQWRV� �7DEHODV�
��$�� ��$� H� ��$��� $� GHFRPSRVLomR� GD� VRPD� GH� TXDGUDGRV� GH� WUDWDPHQWRV�
WDPEpP�GHWHFWRX�D�H[LVWrQFLD�GH�YDULDELOLGDGH�HQWUH�DV�IDPtOLDV�DYDOLDGDV��(VWH�
UHVXOWDGR�p�LPSRUWDQWH��SRLV��XP�GRV�SULQFtSLRV�EiVLFRV�GD�VHOHomR�UHFRUUHQWH�p�D
PDQXWHQomR�GD�YDULDELOLGDGH�JHQpWLFD�DR�ORQJR�GRV�FLFORV�GH�VHOHomR��+DOODXHU��
������� $� IRQWH� GH� YDULDomR� WHVWHPXQKDV� IRL� QmR� VLJQLILFDWLYD� SDUD� D�
SURGXWLYLGDGH� GH� JUmRV� H� VLJQLILFDWLYD� SDUD� R� SRUWH� H� WLSR� GH� JUmRV�� 9DOH�
PHQFLRQDU� TXH� KRXYH� D� VXEVWLWXLomR� GD� WHVWHPXQKD� ,35�8LUDSXUX�� TXH� WHP�RV�
JUmRV� GH� FRU� SUHWD�� SHOD� FXOWLYDU� 7DOLVPm�� GH� JUmRV� WLSR� FDULRFD� H� TXH� IRL�
UHFHQWHPHQWH�UHFRPHQGDGD�SDUD�R�FXOWLYR�QR�HVWDGR�GH�0LQDV�*HUDLV��$EUHX�HW�
DO����������(VWD�FXOWLYDU�SRVVXL�R�SRUWH�PHQRV�HUHWR�TXH�DV�GHPDLV�WHVWHPXQKDV�H��
SRU� HVWH� PRWLYR�� D� YDULDELOLGDGH� HQWUH� DV� WHVWHPXQKDV� SDUD� R� SRUWH� SRGH� WHU�
DXPHQWDGR�HP�UHODomR�DR�SULPHLUR�FLFOR�

'LIHUHQWHPHQWH�GR�TXH�RFRUUHX�QR�SULPHLUR�FLFOR�GH�VHOHomR��R�FRQWUDVWH�
IDPtOLDV�YV��WHVWHPXQKDV�IRL�VLJQLILFDWLYR�QDV�GXDV�JHUDo}HV��6��� H�6���� &RPR�VH�
REVHUYD� �7DEHODV� ��� H� ����� DV� PpGLDV� GDV� IDPtOLDV� IRUDP� VXSHULRUHV� jV� GDV�
WHVWHPXQKDV��WDQWR�SDUD�D�SURGXWLYLGDGH�FRPR�SDUD�R�SRUWH�GD�SODQWD�H�LQIHULRUHV�
SDUD�R�WLSR�GH�JUmR��(VWH�UHVXOWDGR�LQGLFD�TXH�DV�IDPtOLDV�IRUDP��HP�PpGLD��PDLV�
SURGXWLYDV� H� DSUHVHQWDUDP� PHOKRU� TXDOLGDGH� GH� JUmRV�� SRUpP�� SRVVXHP� SRUWH�
PHQRV�HUHWR��$�SULQFtSLR��HVWH�IDWR�FRQILUPD�D�FRUUHODomR�QHJDWLYD�HQWUH�SRUWH�H�
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SURGXWLYLGDGH� DSUHVHQWDGD� HP� DOJXQV� WUDEDOKRV� UHDOL]DGRV� FRP� D� FXOWXUD� GR�
IHLMmR��&R\QH��������&KHFD�	�%ODLU��������

$� DQiOLVH� FRQMXQWD� GDV� IDPtOLDV� FRPXQV� DV� GXDV� JHUDo}HV� GH� VHOHomR�
UHYHORX�D�H[LVWrQFLD�GH�LQWHUDomR�IDPtOLDV�[�VDIUDV�VLJQLILFDWLYD�SDUD�D�SURGXomR�
GH� JUmRV� �7DEHOD� ��$��� -i� SDUD� R� SRUWH� GD� SODQWD�� QmR� IRL� GHWHFWDGD� LQWHUDomR�
VLJQLILFDWLYD� �7DEHOD� ��$��� (VWH� UHVXOWDGR� p� R� FRQWUiULR� GR� TXH� IRL� REWLGR� QR�
SULPHLUR� FLFOR� H� GHQRWD� TXH� D� LQWHUDomR� p� XP� IHQ{PHQR� SDUWLFXODU� D� FDGD�
SRSXODomR�QmR�VHQGR�SRVVtYHO��D�SULRUL��DQWHYHU�R�VHX�UHVXOWDGR�

$� GHFRPSRVLomR� GR� TXDGUDGR� PpGLR� GD� LQWHUDomR� IDPtOLDV� [� VDIUDV� GD�
SURGXWLYLGDGH� DFXVRX� D� SUHGRPLQkQFLD� GD� SDUWH� FRPSOH[D� �7DEHOD� ��$���
5HJLVWUD�VH� TXH� D� SDUWH� FRPSOH[D� FRUUHVSRQGHX� D� ������GD� YDULDomR� WRWDO� H� D�
SDUWH�VLPSOHV�D�DSHQDV�������&DUDFWHUL]D�VH�TXH��QHVWD�VLWXDomR��SDUD�D�REWHQomR�
GH�OLQKDJHQV�PDLV�HVWiYHLV��D�VHOHomR�TXDQWR�j�SURGXWLYLGDGH�GHYH�VHU�UHDOL]DGD�
WRPDQGR�VH�D�PpGLD�GDV�DYDOLDo}HV�GDV�GLIHUHQWHV�VDIUDV�

$V�DQiOLVHV�GDV�GLVWULEXLo}HV�GH�IUHT�rQFLDV�FRQILUPDUDP�D�H[LVWrQFLD�GH�
YDULDELOLGDGH�SDUD�RV�FDUDFWHUHV�DYDOLDGRV��)LJXUDV��$���$�H��$���9LVXDOL]D�VH�
WDPEpP�D�PHOKRULD�GD�SURGXWLYLGDGH�H�GD�TXDOLGDGH�GRV�JUmRV�HP�GHWULPHQWR�GR�
SRUWH��1D�JHUDomR�6�����SRU�H[HPSOR��DSUR[LPDGDPHQWH�����H�����GDV�IDPtOLDV�
ILFDUDP�QD�PHVPD�FODVVH�RX�HP�FODVVHV�TXH�DSUHVHQWDUDP�GHVHPSHQKR�VXSHULRU�
j�PpGLD�GDV�WHVWHPXQKDV TXDQWR�j�SURGXWLYLGDGH�H�WLSR�GH�JUmR��UHVSHFWLYDPHQWH��
3RUpP�� QHQKXPD� IDPtOLD� WHYH� GHVHPSHQKR� PHOKRU� TXH� D� PpGLD� GDV� QRWDV�
DWULEXtGDV�jV�WHVWHPXQKDV�TXDQWR�DR�SRUWH��(QWUHWDQWR��HVWH�IDWR�QmR�LPSOLFD�QD�
LPSRVVLELOLGDGH�GH�VHOHomR�GH�OLQKDJHQV�TXH�DVVRFLHP�R�SRUWH�HUHWR�FRP�D�DOWD�
SURGXWLYLGDGH� H� ERD� TXDOLGDGH� GH� JUmRV�� XPD� YH]� TXH�� ������ GDV� IDPtOLDV�
WHVWDGDV�QD�JHUDomR�6��� WLYHUDP�QRWDV�LQIHULRUHV�D������RX�VHMD�����IDPtOLDV�GDV�
����DYDOLDGDV�IRUDP�FDUDFWHUL]DGDV�SRU�SRVVXtUHP�R�SRUWH�GHQWUR�GRV�SDGU}HV GH�
SODQWDV�HUHWDV�
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$� HVWLPDWLYD� GD� KHUGDELOLGDGH� GD� SURGXWLYLGDGH� GH� JUmRV� GD� DQiOLVH�
FRQMXQWD�IRL�GH�SHTXHQD�PDJQLWXGH�H�LQIHULRU�j�REVHUYDGD�QD�DQiOLVH�LQGLYLGXDO�
GD� JHUDomR�6����� SRU� H[HPSOR� �7DEHOD������$�SULQFLSDO� UD]mR�SDUD� D�RFRUUrQFLD�
GHVWH� IDWR�p D�H[LVWrQFLD�GD� LQWHUDomR�IDPtOLDV�[�VDIUDV�� Mi�FRPHQWDGD�SDUD�HVWH�
FDUiWHU��3RU�RXWUR� ODGR��D�HVWLPDWLYD�GD�KHUGDELOLGDGH�GDV�QRWDV�GDGDV�DR�SRUWH�
GDV� IDPtOLDV� IRL� HOHYDGD� �7DEHOD� ����� $� KHUGDELOLGDGH� SDUD� R� WLSR� GH� JUmR��
YHULILFDGD�QD�DQiOLVH�LQGLYLGXDO��IRL�VHPHOKDQWH�DRV�YDORUHV�REWLGRV�QR�SULPHLUR�
FLFOR��FRQILUPDQGR�D�PDLRU�IDFLOLGDGH�GH�VH�UHDOL]DU�R�SURFHVVR�GH�VHOHomR�SDUD�
HVWH�FDUiWHU��7DEHOD�����

&RPR� QR� SULPHLUR� FLFOR� GH� VHOHomR�� D� HVFROKD� GDV� PHOKRUHV� IDPtOLDV� D�
VHUHP� UHFRPELQDGDV� SDUD� D� IRUPDomR� GD� SRSXODomR� EDVH� GR� SUy[LPR� FLFOR� GH�
VHOHomR� IRL� UHDOL]DGD� FRQVLGHUDQGR�VH� D� SURGXWLYLGDGH�� SRUWH� H� WLSR� GH� JUmR��e�
RSRUWXQR�HQIDWL]DU�TXH�IRUDP�LQFOXtGDV�QD�UHFRPELQDomR�DV���PHOKRUHV�IDPtOLDV�
6��� GR�FLFOR�DQWHULRU��(VWH�SURFHGLPHQWR�WRUQD�R�SURFHVVR GH�VHOHomR�UHFRUUHQWH�
HP�SODQWDV�DXWyJDPDV�PDLV�IOH[tYHO�H�GLQkPLFR�

����(VWLPDWLYD�GR�JDQKR�FRP�D�VHOHomR

$�OLWHUDWXUD�DSUHVHQWD�DOJXPDV�DOWHUQDWLYDV�SDUD�D�DYDOLDomR�GR�JDQKR�FRP�
D� VHOHomR� UHFRUUHQWH� QD� FXOWXUD� GR� IHLMmR��8PD�GHODV� EDVHLD�VH� QD� FRPSDUDomR�
GDV� PpGLDV� GDV� PHOKRUHV� IDPtOLDV� REWLGDV� DLQGD� QDV� SULPHLUDV� JHUDo}HV�
VHJUHJDQWHV� GR� SURJUDPD� GH� VHOHomR�� (VWD� HVWUDWpJLD� SURSLFLD� D� HVWLPDWLYD�
SUHFRFH�GR�JDQKR�FRP�D�VHOHomR�H�IRL�XWLOL]DGD�SRU�6LQJK�HW�DO���������H�5DQDOL�
�������� 2XWUD� DOWHUQDWLYD� p D� DYDOLDomR� GDV� OLQKDJHQV� GH�PHOKRU� GHVHPSHQKR�
REWLGDV� QR� ILQDO� GH� FDGD� FLFOR�� FRPR� UHDOL]DGR� SRU�5DPDOKR� HW� DO�� ��������1R�
SUHVHQWH� WUDEDOKR�IRUDP�XWLOL]DGDV�DV�GXDV�DOWHUQDWLYDV�SDUD�VH�HVWLPDU�R�JDQKR�
FRP�D�VHOHomR�



��

8P� VHJXQGR� SRQWR� DERUGDGR� VREUH� R� JDQKR� FRP� D� VHOHomR� UHIHUH�VH� j�
SRSXODomR� GH� UHIHUrQFLD� XWLOL]DGD� SDUD� UHDOL]DU� D� VXD� HVWLPDWLYD�� (P� DOJXQV�
WUDEDOKRV� WHP� VLGR� XWLOL]DGD� XPD� DPRVWUD� GD� SRSXODomR� EDVH� GH� FDGD� FLFOR�
�5DQDOL�� ������6LQJK� HW� DO��� �������(VVH�SURFHGLPHQWR� WHP�R� LQFRQYHQLHQWH�GH�
TXH�D�DPRVWUD�XWLOL]DGD�QD�DYDOLDomR�SRGH�QmR�UHSUHVHQWDU�EHP�D�SRSXODomR�GH�
UHIHUrQFLD�� &RQVLGHUDQGR� TXH� R� REMHWLYR� ILQDO� GD� VHOHomR� UHFRUUHQWH� p� REWHU�
OLQKDJHQV�TXH�VXSHUHP�DV�FXOWLYDUHV�UHFRPHQGDGDV��XPD�RSomR��TXH�VHULD�PDLV�
YLiYHO�� p� D� FRPSDUDomR� GDV� IDPtOLDV� FRP� DV� WHVWHPXQKDV� XWLOL]DGDV� QR�
H[SHULPHQWR��7HVWHPXQKDV��HVWDV�TXH�WHQKDP�VLGR�UHFRPHQGDGDV�SDUD�R�FXOWLYR��
(VVD�HVWUDWpJLD�p�D�TXH�IRL�HPSUHJDGD�QHVWH�WUDEDOKR�

$V� 7DEHODV� ��� H� ��� DSUHVHQWDP� R� JDQKR� REWLGR� SDUD� RV� FDUDFWHUHV�
SURGXWLYLGDGH��SRUWH�H�WLSR�GH�JUmR��FRQVLGHUDQGR�VH�DV�GH]�IDPtOLDV�VHOHFLRQDGDV�
QD�JHUDomR�6��� SDUD�D�UHFRPELQDomR��2EVHUYD�VH�TXH�R�JDQKR�REWLGR�HP�UHODomR�
jV� WHVWHPXQKDV� SDUD� D� SURGXWLYLGDGH� GH� JUmRV� IRL� GH� ������RX� ���� NJ�Ki�� QR�
SULPHLUR� FLFOR� H� GH� ������ RX� ���� NJ�Ki�� QR� VHJXQGR�� (VWHV� YDORUHV�
FRUUHVSRQGHP� j� HVWLPDWLYD� GH� JDQKR� PpGLR� SRU� FLFOR� GH� ������� 5HVXOWDGR�
VHPHOKDQWH�IRL�REWLGR�SRU�6LQJK�HW�DO���������

2� JDQKR� REWLGR� FRP� D� PHOKRULD� GD� TXDOLGDGH� GRV� JUmRV� IRL� GH� �������
FRQVLGHUDQGR�DSHQDV�R�VHJXQGR�FLFOR��SRLV��QmR�IRUDP�DWULEXtGDV�QRWDV�DR�WLSR�GH�
JUmR� QR� SULPHLUR� FLFOR� GH� VHOHomR� �7DEHOD� �����&RPR�VH�REVHUYD��RV�SDUHQWDLV�
�WHVWHPXQKDV�� SRVVXHP�� QD� JUDQGH� PDLRULD�� JUmRV� QmR� FRPHUFLiYHLV�� RX� VHMD��
QRWDV� DFLPD�GH� ����� 3RU� RXWUR� ODGR�� WRGDV� DV� IDPtOLDV� VHOHFLRQDGDV� DSUHVHQWDP�
JUmRV�GHQWUR�GRV�SDGU}HV�FRPHUFLDLV��3HUFHEH�VH�DLQGD�TXH�R�JDQKR�REWLGR�HP�
UHODomR�DR�SRUWH�GD�SODQWD�IRL�QHJDWLYR��$V�QRWDV�GDGDV�DR�SRUWH�GDV�IDPtOLDV�GR�
SULPHLUR� H� VHJXQGR� FLFOR� IRUDP�� UHVSHFWLYDPHQWH�������H�������VXSHULRUHV� jV�
DWULEXtGDV�jV WHVWHPXQKDV�

&RPR�R�REMHWLYR�GHVWH�SURJUDPD�p�VHOHFLRQDU�OLQKDJHQV�TXH�DVVRFLHP�DOWD�
SURGXWLYLGDGH�� SRUWH� HUHWR� H� WLSR� GH� JUmRV� FRPHUFLDOPHQWH� DFHLWRV�� R� UHDO�



��

LQWHUHVVH� p� YHULILFDU� R� JDQKR� REWLGR� DSyV� D� VHOHomR� GDV� PHOKRUHV� IDPtOLDV�
DYDOLDGDV� QD� JHUDomR� 6����� FRQVLGHUDQGR� RV� WUrV� FDUDFWHUHV� HP� FRQMXQWR��'HVVD�
IRUPD�� D� LGHQWLILFDomR� GDV� IDPtOLDV� FRP� R� GHVHPSHQKR� VXSHULRU� IRL� UHDOL]DGD�
SHOR�VRPDWyULR�GD�YDULiYHO�SDGURQL]D�=��6WHHO�HW�DO����������FDOFXODGD�SDUD�FDGD�
FDUiWHU��9DOH�OHPEUDU�TXH�R�SDGUmR�GH�QRWDV DWULEXtGR�DR�SRUWH�H�DR�WLSR�GH�JUmR�
IRL�LQYHUWLGR�SDUD�R�FiOFXOR�GH�=��LVWR�p��D�QRWD���SDVVRX�D�FRUUHVSRQGHU�DR�YDORU�
��GD�HVFDOD�DQWHULRU�H�YLFH�YHUVD�

1D�7DEHOD����HVWmR�DSUHVHQWDGDV�DV�PpGLDV�REWLGDV�H�RV�YDORUHV�GH�=�SDUD�
DV�TXDWRU]H�IDPtOLDV�H�DV�GXDV�WHVWHPXQKDV�DYDOLDGDV�QD�JHUDomR�6�����9LVXDOL]D�
VH�TXH��SDUD�WRUQDU�RV�YDORUHV�GH�=�SRVLWLYRV��IRL�VRPDGD�D�HVWH�SDUkPHWUR�XPD�
FRQVWDQWH�GH�YDORU���HP�WRGRV�RV�FDVRV��$VVLP��R�VRPDWyULR�UHSUHVHQWD�XP�tQGLFH�
GH�VHOHomR�HP�TXH�DV�WUrV�YDULiYHLV�WrP�SHVR LJXDO��9HULILFD�VH�TXH��QD�PpGLD�GDV�
��� IDPtOLDV�� R� VRPDWyULR� GH� =� DSUHVHQWRX� R� YDORU� LJXDO� D� ����� DR� SDVVR� TXH� D�
PpGLD� GDV� WHVWHPXQKDV� WHYH� R� YDORU� LJXDO� D� ����� -i� DV� �� PHOKRUHV� IDPtOLDV�
DSUHVHQWDUDP�PpGLD� ����� DFLPD� GDV� WHVWHPXQKDV�� ,QIHUH�VH�� DVVLP�� TXH� Mi� QR�
SULPHLUR�FLFOR�VHOHWLYR�IRL�SRVVtYHO�REWHU�OLQKDJHQV�FRP�R�GHVHPSHQKR�VXSHULRU�
DR�GDV�WHVWHPXQKDV�



��

7$%(/$��� (VWLPDWLYDV�GR�FRHILFLHQWH�GH�YDULDomR��&9���GDV�PpGLDV�GDV�IDPtOLDV�� ) ��H�WHVWHPXQKDV�7 ��KHUGDELOLGDGH�
�K����OLPLWH�LQIHULRU�GD�KHUGDELOLGDGH��/,��H�OLPLWH�VXSHULRU�GD�KHUGDELOLGDGH��/6��GD�SURGXWLYLGDGH�GH�JUmRV�
�J��P���H�GDV�QRWDV�DIHULGDV�DR�SRUWH�GDV�SODQWDV��REWLGDV�GDV�DQiOLVHV�LQGLYLGXDLV�GH�FDGD�JHUDomR��VDIUD��H�
GDV�DQiOLVHV�FRQMXQWDV�GDV�JHUDo}HV�GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH�

3URGXWLYLGDGH 3RUWH
*HUDo}HV &9���� ) 7 K� ��� /, /6 &9���� ) 7 K� ��� /, /6
6��� ���� ����� ����� ���� ���� ���� ���� ��� ��� ��� ����� ����
6��� ���� ����� ����� ���� ���� ���� ���� ��� ��� ���� ���� ����
6��� ���� ����� ����� ���� ���� ���� ���� ��� ��� ���� ���� ����
6��� ���� ����� ����� ���� ����� ���� ���� ��� ��� ���� ����� ����
6��� ���� ����� ����� � � � ���� ��� ��� � � �
6��� ± 6��� ���� ����� ����� ���� � � ���� ��� ��� ���� � �
6��� ± 6��� ± 6��� ���� ����� ����� ��� � � ���� ��� ��� ���� � �
6��� ± 6��� ± 6��� ± 6��� ���� ����� ����� � � � ���� ��� ��� � � �

7$%(/$��� (VWLPDWLYDV�GR�FRHILFLHQWH�GH�YDULDomR��&9���GDV�PpGLDV�GDV�IDPtOLDV�� ) ��H�WHVWHPXQKDV�7 ��KHUGDELOLGDGH�
�K����OLPLWH�LQIHULRU�GD�KHUGDELOLGDGH��/,��H�OLPLWH�VXSHULRU�GD�KHUGDELOLGDGH��/6��GDV�QRWDV�DIHULGDV�DR�WLSR�
GH�JUmR��REWLGDV�GDV�DQiOLVHV�LQGLYLGXDLV�GDV�JHUDo}HV��VDIUDV��GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH�

*HUDo}HV &9���� ) 7 K� ��� /, /6
6��� ���� ��� ��� ���� ���� ����
6��� ��� ��� ��� ���� ���� ����
6��� ���� ��� ��� � � �

��



��

7$%(/$��� 0pGLD�GDV�GH]� IDPtOLDV� VHOHFLRQDGDV�QD�JHUDomR�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR� UHFRUUHQWH��&���SDUD�D
UHFRPELQDomR� H� IRUPDomR�GD� SRSXODomR� EDVH� GR� VHJXQGR� FLFOR� �&��� H� DV�PpGLDV�GDV�QRYH� WHVWHPXQKDV�
FRPXQV� j� JHUDomR�6��� GR� VHJXQGR� FLFOR� GH� VHOHomR� UHFRUUHQWH��(VWLPDWLYD� GR� JDQKR� FRP�D� VHOHomR� HP�
UHODomR�j�PpGLD�GDV�WHVWHPXQKDV�

*HQyWLSRV &UX]DPHQWRV 3URGXomR��J��P�� 3RUWH
$ ��[ ��± ��� ��� ���
% ��[ ��± ��� ��� ���
& ��[ ��± �� ��� ���
' ��[ ��± ��� ��� ���
( ��[ ��± ��� ��� ���
) ��[�� ± �� ��� ���
* ��[ ��± �� ��� ���
+ ��[ ���± �� ��� ���
, ��[ ���± � ��� ���
- ��[ ��± �� ��� ���
��± &DULRFD�0* � ��� ���
��± /3����� � ��� ���
��± &1)&����� � ��� ���
��± &1)&����� � ��� ���
��± &1)&����� � ��� ���
��± &1)&����� � ��� ���
��± &1)&����� � ��� ���
��± &1)&����� � ��� ���
��± ,$3$5��� � ��� ���
0pGLD�GDV�IDPtOLDV�VHOHFLRQDGDV ��� ���
0pGLD�GDV�WHVWHPXQKDV ��� ���
*DQKR���� ����� �����

��



��

7$%(/$��� (VWLPDWLYDV�GR�FRHILFLHQWH�GH�YDULDomR��&9���GDV�PpGLDV�GDV�IDPtOLDV�� ) ��H�WHVWHPXQKDV�7 ��KHUGDELOLGDGH�
�K����OLPLWH�LQIHULRU�GD�KHUGDELOLGDGH��/,��H�OLPLWH�VXSHULRU�GD�KHUGDELOLGDGH��/6��GD�SURGXWLYLGDGH�GH�JUmRV�
�J��P���H�GDV�QRWDV�DIHULGDV�DR�SRUWH�GDV�SODQWDV��REWLGDV�GDV�DQiOLVHV�LQGLYLGXDLV�GH�FDGD�JHUDomR��VDIUD��H�
GDV�DQiOLVHV�FRQMXQWDV�GDV�JHUDo}HV�GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH�

3URGXWLYLGDGH 3RUWH
*HUDo}HV &9���� ) 7 K� ��� /, /6 &9���� ) 7 K� ��� /, /6
6��� ���� ����� ����� ���� ���� ���� ���� ��� ��� ���� ���� ����
6��� ���� ����� ����� ���� ���� ���� ���� ��� ��� ���� ���� ����
6��� ± 6��� ���� ����� ����� ��� � � ���� ��� ��� ���� � �

7$%(/$��� (VWLPDWLYDV�GR�FRHILFLHQWH�GH�YDULDomR��&9���GDV�PpGLDV�GDV�IDPtOLDV�� ) ��H�WHVWHPXQKDV�7 ��KHUGDELOLGDGH�
�K���� OLPLWH�LQIHULRU�GD�KHUGDELOLGDGH��/,��H�OLPLWH�VXSHULRU�GD�KHUGDELOLGDGH��/6��GDV�QRWDV�DWULEXtGDV�DR�
WLSR�GH�JUmR��REWLGDV�GDV�DQiOLVHV�LQGLYLGXDLV�GDV�JHUDo}HV��VDIUDV��GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH�

*HUDo}HV &9���� ) 7 K� ��� /, /6
6��� ���� ��� ��� ���� ���� ����
6��� ���� ��� ��� ���� ���� ����

��



��

7$%(/$��� 0pGLD�GDV�GH]�IDPtOLDV�VHOHFLRQDGDV�QD�JHUDomR�6��� GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&����SDUD�D
UHFRPELQDomR� H� IRUPDomR� GD� SRSXODomR� EDVH� GR� WHUFHLUR� FLFOR� �&��� H� DV�PpGLDV� GDV� QRYH� WHVWHPXQKDV�
FRPXQV� j� JHUDomR�6��� GR� SULPHLUR� FLFOR� GH� VHOHomR� UHFRUUHQWH��(VWLPDWLYD�GR�JDQKR�FRP�D� VHOHomR�HP�
UHODomR�j�PpGLD�GDV�WHVWHPXQKDV�

*HQyWLSRV &UX]DPHQWRV 3URGXomR 3RUWH *UmR
. $�[�+�± ��� ��� ��� ���
/ %�[�(�± ��� ��� ��� ���
0 '�[�)�± ��� ��� ��� ���
1 '�[�)�± ��� ��� ��� ���
2 (�[�)�± ��� ��� ��� ���
3 ( [�)�± ��� ��� ��� ���
4 )�[�*�± �� ��� ��� ���
5 )�[�*�± �� ��� ��� ���
6 *�[�,�± �� ��� ��� ���
7 +�[�,�± ��� ��� ��� ���
��± &DULRFD�0* � ��� ��� ���
��± /3����� � ��� ��� ���
��± &1)&����� � ��� ��� ���
��± &1)&����� � ��� ��� ���
��± &1)&����� � ��� ��� ���
��± &1)&����� � ��� ��� ���
��± &1)&����� � ��� ��� ���
��± &1)&����� � ��� ��� ���
��± ,$3$5��� � ��� ��� ���
0pGLD�GDV�IDPtOLDV�VHOHFLRQDGDV ��� ��� ���
0pGLD�GDV�WHVWHPXQKDV ��� ��� ���
*DQKR���� ����� ������ �����

��



��

7$%(/$ �� 0pGLDV�GD�SURGXWLYLGDGH�GH�JUmRV��J��P���H�GDV�QRWDV�GR�SRUWH�UHIHUHQWHV�j�DQiOLVH�FRQMXQWD�GDV� JHUDo}HV�
6����� 6����� 6��� H�6��� H� GDV� QRWDV� DWULEXtGDV� DR� WLSR�GH�JUmR�GD�JHUDomR�6��� GR�SULPHLUR� FLFOR�GH� VHOHomR�
UHFRUUHQWH��&����9DORUHV�GD�YDULiYHO�GH�SDGURQL]DomR�=�H�D HVWLPDWLYD�GR�JDQKR�FRP�D�VHOHomR�HP�UHODomR�j�
PpGLD�GDV�WHVWHPXQKDV��FRQVLGHUDQGR�D�PpGLD�GDV���IDPtOLDV�VHOHFLRQDGDV�

*HQyWLSRV 3URGXWLYLGDGH = 3RUWH = *UmR = ¦=
��[ ��± ��� ��� ��� ��� ��� ��� ��� ���
��[ ��± ��� ��� ��� ��� ��� ��� ��� ���
��[ ��± ��� ��� ��� ��� ��� ��� ��� ����
��[ ��± �� ��� ��� ��� ��� ��� ��� ���
��[ ��± �� ��� ��� ��� ��� ��� ��� ����
��[ ���± �� ��� ��� ��� ��� ��� ��� ���
��[ ��± ��� ��� ��� ��� ��� ��� ��� ���
��[ ��± ��� ��� ��� ��� ��� ��� ��� ���
��[ ��± ��� ��� ��� ��� ��� ��� ��� ���
��[ ��± ��� ��� ��� ��� ��� ��� ��� ���
��[ ��± ��� ��� ��� ��� ��� ��� ��� ���
��[ ��± �� ��� ��� ��� ��� ��� ��� ���
��[ ��± �� ��� ��� ��� ��� ��� ��� ���
��[ ��± �� ��� ��� ��� ��� ��� ��� ���
&1)&����� ��� ��� ��� ��� ��� ��� ���
&1)&����� ��� ��� ��� ��� ��� ��� ���
0pGLD�GDV�IDPtOLDV ����� ��� ��� ��� ��� ��� ���
0pGLD�GDV���IDPtOLDV�
VHOHFLRQDGDV ����� ��� ��� ��� ��� ��� ���
0pGLD�GDV�WHVWHPXQKDV ����� ��� ��� ��� ��� ��� ���
*DQKR���� ���� ����� ����� ������ ���� ����� ����

��



��

��&21&/86®(6

$�VHOHomR� UHFRUUHQWH� IRL� HILFLHQWH�QR�GHVHQYROYLPHQWR�GH� OLQKDJHQV�GH�
IHLMmR�TXH�DVVRFLHP�DOWD�FDSDFLGDGH�SURGXWLYD�GH�JUmRV��SRUWH�HUHWR�H�JUmRV�WLSR�
FDULRFD�FRPHUFLDOPHQWH�DFHLWRV�

2� SURJUHVVR� JHQpWLFR� REWLGR� FRP� D� VHOHomR� UHFRUUHQWH� SDUD� D�
SURGXWLYLGDGH�H�SDUD�R�WLSR�GH�JUmR�IRL�H[SUHVVLYR�H�GH�JUDQGH�PDJQLWXGH�TXDQGR�
FRQVLGHUDGD�DV����IDPtOLDV�6��� VHOHFLRQDGDV�SDUD�D�UHFRPELQDomR��3DUD�R�SRUWH�
GD� SODQWD�� R� SURJUHVVR� JHQpWLFR� IRL� QHJDWLYR�� SRUpP�� DV� QRWDV� DWULEXtGDV� jV�
IDPtOLDV�VHOHFLRQDGDV�SRVVXHP�PpGLD�LQIHULRU�D�GRLV��R�TXH�SRVVLELOLWD�LQIHULU�TXH�
HODV�SRVVXHP�SRUWH�HUHWR�

2� SURJUHVVR� JHQpWLFR� HVWLPDGR�� FRQVLGHUDQGR�VH� RV� WUrV� FDUDFWHUHV�
VLPXOWDQHDPHQWH��IRL�GH������

$V� HVWLPDWLYDV� GRV� SDUkPHWURV� JHQpWLFRV� H� IHQRWtSLFRV�� REWLGDV� QDV�
GLIHUHQWHV�JHUDo}HV��DVVRFLDGDV�DR�GHVHPSHQKR�PpGLR�GDV�IDPtOLDV��SRVVLELOLWDP�
DQWHYHU�R�VXFHVVR�GD�VHOHomR�UHFRUUHQWH�HP�IXWXURV�FLFORV�



��

5()(5Ç1&,$6�%,%/,2*5È),&$6

$%5(8��$��)��%��$YDOLDomR�GH�SURJrQLHV�GH�IHLMRHLUR�GR�FUX]DPHQWR�
³&DULRFD���´�[�³5LR�7LEDJL´�HP�GLIHUHQWHV�GHQVLGDGHV�GH�SODQWLR�����������
S��'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��±
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*��
$%5(8��$��)��)���5$0/+2��0��$��3���&$51(,52��-��(��6���*21d$/9(6��
)��0��$���6$1726��-� %���3(/262��0��-��'���)$5,$��/��&���&$51(,52��
*�(�6���),/+2��,��$� 3��%560*�7DOLPm��FRPPRQ�EHDQ�FXOWLYDU�ZLKW�FDULRFD�
JUDLQ�W\RH� $QQXDO�UHSRUW�RI�WKH�EHDQ�LPSURYHPHQW�FRRSHUDWLYH� 1HZ�<RUN��
Y������S����������������
%$66(77��0��-���0&&/($1��3��$�EULHI�UHYLHZ�RI�WKH�JHQHWLFLV�RI�SDUWO\�
FRORUHG�VHHG�FRDWV�LQ�FRPPRQ�EHDQ��������
%(1,1*(5��&��:���+26),(/'��*��/���%$66(77��0��-���2:(16��6��
&KHPLFDO�DQG�0RUSKRORJLFDO�([SUHVVLRQ�RI�WKH�% DQG�$VS VHHGFRDW�JHQHV�LQ�
3KDVHROXV�YXOJDULV��-RXUQDO $PHULFDQ�6RFLHW\�+RUWLFXOWXUDO�6FLHQFH��
$OH[DQGULD��Y�������Q�����S���������-DQ��������
%527+(56��0��(���.(//<��-��'��,QWHUUHODWLRQVKLS�RI�SODQW�DUFKLWHFWXUH�DQG�
\LHOG�FRPSRQHQWV�LQ�WKH�SLQWR�EHDQ�LGHRW\SH��&URS�6FLHQFH��0DGLVRQ��Y������Q��
���S�������������1RY��'HF��������
&$51(,52��*��(��6���),/+2��,��$��3��µ%560*�7DOLVPm¶��&RPPRQ�EHDQ�
FXOWLYDU�ZLWK�FDULRFD�JUDLQ�W\SH��$QQXDO�UHSRUW�RI�WKH�EHDQ�LPSURYHPHQW�
FRRSHUDWLYH� 1HZ�<RUN��Y������S����������������
&$51(,52��-��(��6��$OWHUQDWLYDV�SDUD�REWHQomR�H�HVFROKD�GH�SRSXODo}HV�
VHJUHJDQWHV�QR�IHLMRHLUR������������S��7HVH��'RXWRUDGR�HP�*HQpWLFD�H�
0HOKRUDPHQWR�GH�3ODQWDV��± 8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*��
&+(&$��2���%/$,5��0� :��7UDLW�FRUUHODWLRQ�LQ�FOLPELQJ�EHDQV��$QQXDO�UHSRUW�
RI�WKH�EHDQ�LPSURYHPHQW�FRRSHUDWLYH� 1HZ�<RUN��Y������S���������������
&2&+5$1��:��*���&2;� *��0��([SHULPHQWDO�GHVLJQV�����HG��1HZ�<RUN��-RKQ�
:LOH\������������S��



��

&2//,&&+,2��(���5$0$/+2��0��$��3���$%5(8��$��)��%��$VVRFLDomR�HQWUH�R�
SRUWH�GD�SODQWD�GR�IHLMRHLUR�H�R�WDPDQKR�GRV�JUmRV��3HVTXLVD�$JURSHFXiULD�
%UDVLOHLUD� %UDVtOLD��Y������Q�����S�����������PDU��������
&21$%��'LVSRQtYHO�HP�������KWWS�??ZZZ�FRQDE�JRY�EU!��$FHVVR�HP��������
&2<1(��'��3��0RGLILFDWLRQ�RI�SODQW�DUFKLWHFWXUH�DQG�FURS�\LHOG�E\�EUHHGLQJ��
+RUWVFLHQFH��$OH[DQGULD��Y������Q�����S�����������-XQH�������
&58=��&��'���5(*$==,��$��-��0RGHORV�ELRPpWULFRV�DSOLFDGRV�DR�
PHOKRUDPHQWR�JHQpWLFR�����HG��UHY��9LoRVD��8)9������������S��
+$//$8(5��$��5��+HWHURVLV��:KDW�KDYH�ZH�OHDUQHG"�:KDW�KDYH�ZH�GRQH"�
:KDW�DUH�ZH�KHDGHG"�,Q��&22256��-��*���3$1'(<��6��*HQHWLFV�DQG�
H[SORLWDWLRQ�RI�KHWHURVLV�LQ�FURSV��0DGLVRQ��$PHULFDQ�6RFLHW\�RI�$JURQRP\�
������S�����������
.(//<��-��'���$'$06� 0��:��3KHQRW\SLF�UHFXUUHQW�VHOHFWLRQ�LQ�LGHRW\SH�
EUHHGLQJ�RI�SLQWR�EHDQV��(XSK\WLFD�:DJHQLQJHQ��Y������Q�����S���������������
.1$33��6��-���675283��:��:���5266��:��0� ([DFW�FRQILGHQFH�LQWHUYDOV�IRU�
KHULWDELOLW\�RQ�D�SURJHQ\�PHDQ�EDVLV��&URS�6FLHQFH�0DGLVRQ��YY������Q�����S��
���������-DQ��)HE�������
/$,1*��'��5���-21(6� 3��*���'$9,6��-��+� &RPPRQ�EHDQ��3KDVHROXV�YXOJDULV
/����,Q��*2/'6:257+<��3��5���),6+(5��1��0�� �(G����7KH�3K\VLRORJ\�RI�
WURSLFDO�ILHOG�FURSV� -RKQ�:LOH\�DQG�6RQV��1HZ�<RUN��������S������������
0$548(6�-Ò1,25��2��*���5$0$/+2��0��$��3� (ILFLrQFLD�GH�H[SHULPHQWRV�
FRP�D�FXOWXUD�GR�IHLMmR��&LrQFLD�H�$JURWHFQRORJLD��/DYUDV��Y�������������
6XSOHPHQWR��
067$7�&��$�VRIWZDUH�SURJUDP�IRU�WKH�GHVLJQ��PDQDJHPHQW�DQG�DQDO\VLV�RI�
DJURQRPLF�UHVHDUFK�H[SHULPHQWV��>6���@��0LFKLJDQ�6WDWH�8QLYHUVLW\��������S��
LU��
2/,9(,5$��0��6��3UHGLomR�GR�SRWHQFLDO�JHQpWLFR�GH�SRSXODo}HV�VHJUHJDQWHV�
GH�IHLMmR�FRPXP�RULXQGDV�GH�KtEULGRV�VLPSOHV�H�GXSORV�����������S��
'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR��± 8QLYHUVLGDGH�)HGHUDO�GH�
9LoRVD��9LoRVD��0*��



��

5$0$/+2��0��$��3���$%5(8��$��)��%���5,*+(772��*��8��,QWHUDomR�GH�
FXOWLYDUHV�GH�IHLMmR�SRU�pSRFDV�GH�VHPHDGXUD�HP�GLIHUHQWHV�ORFDOLGDGHV�GR�HVWDGR�
GH�0LQDV�*HUDLV��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD� %UDVtOLD��Y������Q������S��
�����������RXW��������
5$0$/+2��0��$��3���$%5(8��$��)��%��� 6$1726��-��%��*HQHWLF�SURJUHVV�LQ�
FRPPRQ�EHDQ�DIWHU�IRXU�F\FOHV�RI�UHFXUUHQW�VHOHFWLRQ��$QQXDO�UHSRUW�RI�WKH�
EHDQ�LPSURYHPHQW�FRRSHUDWLYH� 1HZ�<RUN��Y������S���������������
5$0$/+2��0��$��3���$%5(8��$��)��%���6$1726��3��6��-��,QWHUDo}HV�
JHQyWLSRV�[�pSRFDV�GH�VHPHDGXUD��DQRV�H�ORFDLV�QD�DYDOLDomR�GH�FXOWLYDUHV�GH�
IHLMmR�QDV�UHJL}HV�6XO�H�$OWR�3DUDQDtED�HP�0LQDV�*HUDLV��&LrQFLD�H�
$JURWHFQRORJLD� /DYUDV��Y������Q�����S�����������DEU��MXQ������D��
5$0$/+2��0��$��3���3,52/$��/��+���$%5(8� $��)��%��$OWHUQDWLYDV�QD�
VHOHomR�GH�SODQWDV�GH�IHLMRHLUR�FRP�SRUWH�HUHWR�H�JUmR�WLSR�FDULRFD��3HVTXLVD�
$JURSHFXiULD�%UDVLOHLUD� %UDVtOLD��Y������Q������S�������������GH]������E��
5$0$/+2��0��$��3���)(55(,5$��'��)���2/,9(,5$��$��&��([SHULPHQWDomR�
HP�JHQpWLFD�H�PHOKRUDPHQWR�GH�SODQWDV��/DYUDV��8)/$������������S��
5$1$//,��3��3KHQRW\SLF�UHFXUUHQW�VHOHFWLRQ�LQ�FRPPRQ�EHDQ��3KDVHROXV
YXOJDULV /���EDVHG�RQ�SHUIRUPDQFH�RI�6� SURJHQLHV��(XSK\WLFD��:DJHQLQJHQ��Y��
����Q�����S�����������������
6$1726��9��6��,PSOLFDo}HV�GD�VHOHomR�SUHFRFH�SDUD�WLSR�GH�JUmR�QR�
PHOKRUDPHQWR�JHQpWLFR�GR�IHLMRHLUR�FRPXP�����������S��'LVVHUWDomR�
�0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��± 8QLYHUVLGDGH�)HGHUDO�GH�
/DYUDV��/DYUDV��0*��
6,1*+��6��3���7(5È1� +���0812=��&��*���7$.(*$0,��-��&��7ZR�F\FOHV�RI�
UHFXUUHQW�VHOHFWLRQ�IRU�VHHG�\LHOG�LQ�FRPPRQ�EHDQ��&URS�6FLHQFH�0DGLVRQ� Y��
����Q�����S�����������0DU��$SU��������
67((/��5��*��'���7255,(��-��+���',&.(<��'��$��3ULQFLSOHV�DQG�3URFHGXUHV�
RI�6WDWLVWLFV�D�%LRPHWULFDO�$SSURDFK�����HG�������������S��
7$.('$��&��$YDOLDomR�GH�3URJrQLHV�GH�IHLMRHLUR�GR�FUX]DPHQWR�³(6$/�
���´�[�³$����´�HP�GLIHUHQWHV�DPELHQWHV�����������S��'LVVHUWDomR��0HVWUDGR�
HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��± 8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��
/DYUDV��0*��



���

7(,;(,5$��)��)��8VR�GH�PDUFDGRUHV�PLFURVVDWpOLWHV�QR�PDSHDPHQWR�H�
LGHQWLILFDomR�GH�47/�SDUD�FDUDFWHUHV�GH�LPSRUWkQFLD�DJURQ{PLFD�GH�IHLMmR������������S��7HVH��'RXWRUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��±
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*��
7(,;(,5$��)��)���5$0$/+2��0��$� 3���$%5(8��$��)��%� *HQHWLF�FRQWURO�RI�
SODQW�DUFKLWHFWXUH�LQ�WKH�FRPPRQ�EHDQ��3KDVHROXV�YXOJDULV�/����*HQHWLFV�DQG�
0ROHFXODU�%LRORJ\� 5LEHLUmR�3UHWR��Y������Q�����S�����������'HF��������
:+,7(��-��:���6,1*+� 6��3���3,12��&���5,26��%��0��-���%8''(1+$*(1��,��
(IIHFWV�RI�VHHG�VL]H�DQG�SKRWRSHULRG�UHVSRQVH�RQ�FURS�JURZWK�DQG�\LHOG�RI�
FRPPRQ�EHDQ��)LHOG�&URSV�5HVHDUFK� $PVWHUGDP��Y������Q�����S�����������)HE��
�����



���

$1(;26

$1(;2�$ 3iJLQD

7$%(/$��$ 5HVXPR� GDV� DQiOLVHV� GH� YDULkQFLD� GD� SURGXWLYLGDGH� GH�
JUmRV� �J��P��� GDV� IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV� 6�����
6����� 6����� 6��� H� 6��� GR� SULPHLUR� FLFOR� GH� VHOHomR�
UHFRUUHQWH��&���������������������������������������������������������������������� ���

7$%(/$��$ 5HVXPR�GDV� DQiOLVHV� GH� YDULkQFLD� GDV� QRWDV� DIHULGDV� DR�
SRUWH�GDV�SODQWDV�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6�����
6����� 6����� 6��� H� 6��� GR� SULPHLUR� FLFOR� GH� VHOHomR�
UHFRUUHQWH��&���������������������������������������������������������������������� ���

7$%(/$��$ 5HVXPR�GDV� DQiOLVHV� GH� YDULkQFLD� GDV� QRWDV� DIHULGDV� DR�
WLSR�GH�JUmR�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6�����6���
H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&��������������� ���

7$%(/$��$ 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GD�
SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV� 6��� H� 6��� GR� SULPHLUR� FLFOR� GH� VHOHomR�
UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV������������������������������������� ���

7$%(/$��$ 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GD�
SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV� 6����� 6��� H� 6���� GR� SULPHLUR� FLFOR� GH� VHOHomR�

H� �� H� V� V� V� V�



���

UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV������������������������������������� ���

7$%(/$��$ 5HVXPR� GD DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GD�
SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV�6�����6�����6����H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�
UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV������������������������������������� ���

7$%(/$��$ 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GDV� QRWDV�
DIHULGDV�DR�SRUWH�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6���
H� 6��� GR� SULPHLUR� FLFOR� GH� VHOHomR� UHFRUUHQWH� �&��� H� DV�
UHVSHFWLYDV� HVWLPDWLYDV� GRV� SDUkPHWURV� JHQpWLFRV� H�
IHQRWtSLFRV�������������������������������������������������������������������������� ���

7$%(/$��$ 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GDV� QRWDV�
DIHULGDV�DR�SRUWH�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6�����
6��� H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR UHFRUUHQWH� �&���H�
DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV� SDUkPHWURV� JHQpWLFRV� H�
IHQRWtSLFRV�������������������������������������������������������������������������� ���

7$%(/$��$ 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GDV� QRWDV�
DIHULGDV�DR�SRUWH�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6�����
6����� 6��� H� 6��� GR� SULPHLUR� FLFOR� GH� VHOHomR� UHFRUUHQWH�
�&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV� SDUkPHWURV�
JHQpWLFRV�H�IHQRWtSLFRV������������������������������������������������������� ���

7$%(/$���$0pGLDV� GD� SURGXWLYLGDGH� GH� JUmRV� �J��P��� H� GDV� QRWDV�
V� R� H�H�DR� SR� H� R� V� H� V�



���

DWULEXtGDV�DR�SRUWH�H�DR�WLSR�GH�JUmR�GDV�TXDWRU]H�IDPtOLDV�
H� GDV� GXDV� WHVWHPXQKDV� DYDOLDGDV� QD� JHUDomR� 6��� GR�
SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&����������������������������� ���

7$%(/$���$ 5HVXPR� GDV� DQiOLVHV� GH� YDULkQFLD� GD� SURGXWLYLGDGH� GH�
JUmRV� �J��P���GDV� IDPtOLDV� DYDOLDGDV�QDV�JHUDo}HV�6��� H�
6��� GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&������������������ ���

7$%(/$���$ 5HVXPR�GDV� DQiOLVHV� GH� YDULkQFLD� GDV� QRWDV� DIHULGDV� DR�
SRUWH�GDV�SODQWDV�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6���
H�6��� GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&��������������� ���

7$%(/$���$ 5HVXPR�GDV� DQiOLVHV� GH� YDULkQFLD� GDV� QRWDV� DIHULGDV� DR�
WLSR�GH�JUmR�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6��� H�6���
GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&������������������������� ���

7$%(/$���$ 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GD�
SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV� 6��� H� 6��� GR� VHJXQGR� FLFOR� GH� VHOHomR�
UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV������������������������������������� ���

7$%(/$���$ 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� GDV� QRWDV�
DIHULGDV� DR� SRUWH� GDV� SODQWDV� GDV� IDPtOLDV� DYDOLDGDV� QDV�
JHUDo}HV� 6��� H� 6��� GR� VHJXQGR� FLFOR� GH� VHOHomR�
UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV������������������������������������� ���



���

),*85$ �$ 'LVWULEXLomR� GH� IUHT�rQFLD� GD� SURGXWLYLGDGH� GH� JUmRV�
�J�SDUFHOD�� GDV� IDPtOLDV� DYDOLDGDV� QDV� JHUDomR� 6��� �$���
6��� �%��H�6��� �&��GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH�
�&��������������������������������������������������������������������������������������� ���

),*85$ �$ 'LVWULEXLomR� GH� IUHT�rQFLD� GD� SURGXWLYLGDGH� GH� JUmRV�
�J�SDUFHOD��GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6��� �$��H�
6��� �%��GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&����������� ���

),*85$ �$ 'LVWULEXLomR� GH� IUHT�rQFLD� GDV� QRWDV� GR� SRUWH� GDV�
IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV� 6��� �$��� 6��� �%�� H� 6���
�&��GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&������������������ ���

),*85$ �$ 'LVWULEXLomR� GH� IUHT�rQFLD� GDV� QRWDV� GR� SRUWH� GDV�
IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV� 6��� �$�� H� 6���� �%�� GR�
SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&����������������������������� ���

),*85$ �$ 'LVWULEXLomR�GH�IUHT�rQFLD�GDV�QRWDV�GR�WLSR�GH�JUmR�GDV�
IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV� 6��� �$��� 6��� �%�� H� 6���
�&��GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&������������������ ���

),*85$ �$ 'LVWULEXLomR� GH� IUHT�rQFLD� GD� SURGXWLYLGDGH� GH� JUmRV�
�J�SDUFHOD��GDV�IDPtOLDV�DYDOLDGDV QDV�JHUDomR�6��� �$��H�
6��� �%��GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&������������ ���

),*85$ �$ 'LVWULEXLomR� GH� IUHT�rQFLD� GDV� QRWDV� GR� SRUWH� GDV�
IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV� 6��� �$�� H� 6��� �%�� GR�
VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&������������������������������ ���



���

),*85$ �$ 'LVWULEXLomR�GH�IUHT�rQFLD�GDV�QRWDV�GR�WLSR�GH�JUmR�GDV�
IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV� 6��� �$�� H� 6��� �%�� GR�
VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&������������������������������ ���



���

7$%(/$��$ 5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GD�SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�
6�����6�����6�����6��� H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

6��� 6��� 6���
)9 */ 40 3 */ 40 3 */ 40 3
5HSHWLo}HV � ��������� � ��������� � ���������
7UDWDPHQWRV ��� ��������� ����� ��� ��������� ����� �� ��������� �����
)DPtOLDV��)� ��� ��������� ����� ��� ��������� ����� �� ��������� �����
7HVWHPXQKDV��7� � ��������� ����� � ��������� ����� � �������� �����
)�YV��7 � ���������� ����� � ������� ����� � �������� �����

(UUR ��� ��������� ��� ��������� ��� ��������
(ILFLrQFLD�GR�OiWLFH � ������ ������
&9���� ����� ����� �����
K� ��� �����

��������������
�����

�������������
�����

�������������
0pGLD�GRV�WUDWDPHQWRV ������� ������� �������
0pGLD�GDV�IDPtOLDV ������� ������� �������
0pGLD�GDV�WHVWHPXQKDV ������� ������� �������

³���&RQWLQXD���´

���



���

³7$%(/$��$��&RQW�´
6��� 6���

)9 */ 40 3 */ 40 3
5HSHWLo}HV � ��������� � ��������
7UDWDPHQWRV �� ��������� ����� �� �������� �����
)DPtOLDV��)� �� ��������� ����� �� ��������� �����
7HVWHPXQKDV��7� � ��������� ����� � �������� �����
)�YV��7 � �������� ����� � �������� �����

(UUR �� ��������� �� ��������
(ILFLrQFLD�GR�OiWLFH ������ ������
&9���� ����� �����
K� ��� �����

�������������� �
0pGLD�GRV�WUDWDPHQWRV ������� �������
0pGLD�GDV�IDPtOLDV ������� �������
0pGLD�GDV�WHVWHPXQKDV ������� �������
� 9DORUHV�HQWUH�SDUrQWHVHV�UHIHUHP�VH�DR�LQWHUYDOR�GH�FRQILDQoD��FRQVLGHUDQGR�3��������

���



���

7$%(/$� �$ 5HVXPR� GDV� DQiOLVHV� GH� YDULkQFLD� GDV� QRWDV� DIHULGDV� DR� SRUWH� GDV� SODQWDV� GDV� IDPtOLDV� DYDOLDGDV� QDV�
JHUDo}HV�6�����6�����6�����6��� H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

6��� 6��� 6���
)9 */ 40 3 */ 40 3 */ 40 3
5HSHWLo}HV � ����� � ����� � �����
7UDWDPHQWRV ��� ����� ����� ��� ����� ����� �� ����� �����
)DPtOLDV��)� ��� ����� ����� ��� ����� ����� �� ����� �����
7HVWHPXQKDV��7� � ����� ����� � ����� ����� � ����� �����
)�YV��7 � ����� ����� � ����� ����� � ����� �����

(UUR ��� ����� ��� ����� ��� �����
(ILFLrQFLD�GR�OiWLFH � ������ ������
&9���� ����� ����� �����
K� ��� ����

���������������
�����

�������������
�����

�������������
0pGLD�GRV�WUDWDPHQWRV ����� ����� �����
0pGLD�GDV�IDPtOLDV ����� ����� �����
0pGLD�GDV�WHVWHPXQKDV ����� ����� �����

Y³���&RQWLQXD���´

���



���

³7$%(/$��$��&RQW�´
6��� 6���

)9 */ 40 3 */ 40 3
5HSHWLo}HV � ����� � �����
7UDWDPHQWRV �� ����� ����� �� ����� �����
)DPtOLDV��)� �� ����� ����� �� ����� �����
7HVWHPXQKDV��7� � ����� ����� � ����� �����
)�YV��7 � ����� ����� � ����� �����

(UUR �� ����� �� �����
(ILFLrQFLD�GR�OiWLFH ������ ����
&9���� ����� �����
K� ��� �����

�������������� �
0pGLD�GRV�WUDWDPHQWRV ����� �����
0pGLD�GDV�IDPtOLDV ����� �����
0pGLD�GDV�WHVWHPXQKDV ����� �����
� 9DORUHV�HQWUH�SDUrQWHVHV�UHIHUHP�VH�DR�LQWHUYDOR�GH�FRQILDQoD��FRQVLGHUDQGR�3��������

���



���

7$%(/$��$ 5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GDV�QRWDV�DIHULGDV�DR�WLSR�GH�JUmR�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�
6�����6��� H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

6��� 6��� 6���
)9 */ 40 3 */ 40 3 */ 40 3
5HSHWLo}HV � ������ � ����� � �����
7UDWDPHQWRV �� ����� ����� �� ����� ����� �� ����� �����
)DPtOLDV �)� �� ����� ����� �� ����� ����� �� ����� �����
7HVWHPXQKDV��7� � ����� ����� � ����� ����� � ����� �����
)�YV��7 � ����� ����� � ����� ����� � ����� �����

(UUR ��� ����� �� ����� �� �����
&9���� ����� ���� �����
K� ��� �����

��������������
�����

������������� �
0pGLD�GRV�WUDWDPHQWRV ����� ����� �����
0pGLD�GDV�IDPtOLDV ����� ����� �����
0pGLD�GDV�WHVWHPXQKDV ����� ����� �����
� 9DORUHV�HQWUH�SDUrQWHVHV�UHIHUHP�VH�DR�LQWHUYDOR�GH�FRQILDQoD��FRQVLGHUDQGR�3��������

���



���

7$%(/$��$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD� FRQMXQWD�GD�SURGXWLYLGDGH�GH�JUmRV� �J��P���GDV� IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV�6��� H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���H�DV�UHVSHFWLYDV�HVWLPDWLYDV�GRV�SDUkPHWURV�
JHQpWLFRV�H�IHQRWtSLFRV�

6��� ± 6���
)9 */ 40 3
6DIUDV��6� � �����������
7UDWDPHQWRV��7UDW� �� ��������� �����
)DPtOLDV��)� �� ��������� �����
7HVWHPXQKDV��7� � ��������� �����
)�YV��7 � ������� �����

6�[�7UDW �� �������� �����
6�[�) �� �������� �����
6�[�7 � �������� �����
6�[�)�YV��7 � ��������� �����

(UUR�PpGLR ��� ��������
&9���� �����
K�)DPtOLDV ��� �����

�A
)V )DPtOLDV

��������
�A
*V )DPtOLDV

�������
�A
67V )DPtOLDV

�����
0pGLD�GRV�WUDWDPHQWRV �������
0pGLD�GDV�IDPtOLDV �������
0pGLD�GDV�WHVWHPXQKDV �������

���



���

7$%(/$��$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD� FRQMXQWD�GD�SURGXWLYLGDGH�GH�JUmRV� �J��P���GDV� IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV� 6����� 6��� H� 6���� GR� SULPHLUR� FLFOR� GH� VHOHomR� UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV�

6��� ± 6��� ± 6���
)9 */ 40 3
6DIUDV��6� � �����������
7UDWDPHQWRV��7UDW� �� ��������� �����
)DPtOLDV��)� �� ��������� �����
7HVWHPXQKDV��7� � ��������� �����
)�YV��7 � ��������� �����

6�[�7UDW �� ��������� �����
6�[�) �� ��������� �����
6�[�7 � ��������� �����
6�[�)�YV��7 � ��������� �����

(UUR�PpGLR ��� ���������
&9���� �����
K�)DPtOLDV ��� ����

�A
)V )DPtOLDV

��������
�A
*V )DPtOLDV

����
�A
67V )DPtOLDV

�������
0pGLD�GRV�WUDWDPHQWRV �������
0pGLD�GDV�IDPtOLDV �������
0pGLD�GDV�WHVWHPXQKDV �������

���



���

7$%(/$��$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD� FRQMXQWD�GD�SURGXWLYLGDGH�GH�JUmRV� �J��P���GDV� IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV�6�����6�����6����H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���H�DV�UHVSHFWLYDV�HVWLPDWLYDV�GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV�

6��� ± 6��� ± 6��� ± 6���
)9 */ 40 3
6DIUDV��6� � ����������
7UDWDPHQWRV��7UDW� �� ��������� �����
)DPtOLDV��)� �� ��������� �����
7HVWHPXQKDV��7� � ��������� �����
)�YV��7 � �������� �����

6�[�7UDW �� ��������� �����
6�[�) �� �������� �����
6�[�7 � ��������� �����
6�[�)�YV��7 � ��������� �����

(UUR�PpGLR ��� ���������
&9���� �����

�A
)V )DPtOLDV

�������
�A
*V )DPtOLDV

�������
�A
67V )DPtOLDV

�����
0pGLD�GRV�WUDWDPHQWRV �������
0pGLD�GDV�IDPtOLDV �������
0pGLD�GDV�WHVWHPXQKDV �������

���



���

7$%(/$��$ 5HVXPR�GD�DQiOLVH GH�YDULkQFLD�FRQMXQWD�GDV�QRWDV�DIHULGDV�DR�SRUWH�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�6���
H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���H�DV�UHVSHFWLYDV�HVWLPDWLYDV�GRV�SDUkPHWURV�JHQpWLFRV�H�
IHQRWtSLFRV�

6��� ± 6���
)9 */ 40 3
6DIUDV��6� � ������
7UDWDPHQWRV��7UDW� �� ����� �����
)DPtOLDV��)� �� ����� �����
7HVWHPXQKDV��7� � ����� �����
)�YV��7 � ����� �����

6�[�7UDW �� ����� �����
6�[�) �� ����� �����
6�[�7 � ����� �����
6�[�)�YV��7 � ����� �����

(UUR�PpGLR ��� �����
&9���� �����
K�)DPtOLDV ��� �����

�A
)V )DPtOLDV

�����
�A
*V )DPtOLDV

�����
�A
67V )DPtOLDV

�����
40�6[)�VLPSOHV �����
40�6[)�FRPSOH[D �����
0pGLD�GRV�WUDWDPHQWRV �����
0pGLD�GDV�IDPtOLDV �����
0pGLD�GDV�WHVWHPXQKDV �����

���



���

7$%(/$��$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�FRQMXQWD�GDV�QRWDV�DIHULGDV�DR�SRUWH�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�
6�����6��� H�6��� GR�SULPHLUR� FLFOR�GH� VHOHomR� UHFRUUHQWH� �&���H�DV� UHVSHFWLYDV�HVWLPDWLYDV�GRV�SDUkPHWURV�
JHQpWLFRV�H�IHQRWtSLFRV�

6��� ± 6��� ± 6���
)9 */ 40 3
6DIUDV��6� � �����
7UDWDPHQWRV��7UDW� �� ����� �����
)DPtOLDV��)� �� ����� �����
7HVWHPXQKDV��7� � ����� �����
)�YV��7 � ����� �����

6�[�7UDW �� ����� �����
6�[�) �� ����� �����
6�[�7 � ����� �����
6�[�)�YV��7 � ����� �����

(UUR�PpGLR ��� �����
&9���� �����
K�)DPtOLDV ��� �����

�A
)V )DPtOLDV

�����
�A
*V )DPtOLDV

�����
�A
67V )DPtOLDV

�����
40�6[)�VLPSOHV �����
40�6[)�FRPSOH[D �����
0pGLD�GRV�WUDWDPHQWRV �����
0pGLD�GDV�IDPtOLDV �����
0pGLD�GDV�WHVWHPXQKDV �����

���



���

7$%(/$��$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�FRQMXQWD�GDV�QRWDV�DIHULGDV�DR�SRUWH�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�
6�����6�����6��� H�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���H�DV�UHVSHFWLYDV�HVWLPDWLYDV�GRV�SDUkPHWURV�
JHQpWLFRV�H�IHQRWtSLFRV�

6��� ± 6��� ± 6��� ± 6���
)9 */ 40 3
6DIUDV��6� � �����
7UDWDPHQWRV��7UDW� �� ����� �����
)DPtOLDV��)� �� ����� �����
7HVWHPXQKDV��7� � ����� �����
)�YV��7 � ����� �����

6�[�7UDW �� ����� �����
6�[�) �� ����� �����
6�[�7 � ����� �����
6�[�)�YV��7 � ����� �����

(UUR�PpGLR ��� �����
&9���� �����

�A
)V )DPtOLDV

�����
�A
*V )DPtOLDV

�����
�A
67V )DPtOLDV

�����
40�6[)�VLPSOHV �����
40�6[)�FRPSOH[D �����
0pGLD�GRV�WUDWDPHQWRV �����
0pGLD�GDV�IDPtOLDV �����
0pGLD�GDV�WHVWHPXQKDV �����

���



���

7$%(/$���$ 0pGLDV�GD�SURGXWLYLGDGH�GH�JUmRV��J��P���H�GDV�QRWDV�DWULEXtGDV�DR SRUWH�H�DR�WLSR�GH�JUmR�GDV�TXDWRU]H�
IDPtOLDV�H�GDV�GXDV�WHVWHPXQKDV�DYDOLDGDV�QD�JHUDomR�6��� GR�SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

*HQyWLSRV 3URGXWLYLGDGH 3RUWH *UmR
��[ ��± ��� ��� ��� ���
��[ ��± ��� ��� ��� ���
��[ ��± ��� ��� ��� ���
� [�� ± �� ��� ��� ���
��[ ��± �� ��� ��� ���
��[ ���± �� ��� ��� ���
��[ ��± ��� ��� ��� ���
��[ ��± ��� ��� ��� ���
��[ ��± ��� ��� ��� ���
��[ ��± ��� ��� ��� ���
��[ ��± ��� ��� ��� ���
��[ ��± �� ��� ��� ���
��[ ��± �� ��� ��� ���
��[ ��± �� ��� ��� ���
&1)&����� ��� ��� ���
&1)&����� ��� ��� ���
0pGLD�GDV�IDPtOLDV ��� ��� ���
0pGLD�GDV�WHVWHPXQKDV ��� ��� ���

���



���

7$%(/$���$ 5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GD�SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�
6��� H�6��� GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

6��� 6���
)9 */ 40 3 */ 40 3
5HSHWLo}HV � ���������� � �����������
7UDWDPHQWRV ��� ��������� ����� ��� ��������� �����
)DPtOLDV��)� ��� ��������� ����� ��� ��������� �����
7HVWHPXQKDV��7� � ��������� ����� � �������� �����
)�YV��7 � ���������� ����� � ���������� �����

(UUR ��� ��������� ��� ���������
(ILFLrQFLD�GR�OiWLFH ������ ������
&9���� ����� �����
K� ��� �����

��������������
�����

�������������
0pGLD�GRV�WUDWDPHQWRV ������� �������
0pGLD�GDV�IDPtOLDV ������� �������
0pGLD�GDV�WHVWHPXQKDV ������� �������
� 9DORUHV�HQWUH�SDUrQWHVHV�UHIHUHP�VH�DR�LQWHUYDOR�GH�FRQILDQoD��FRQVLGHUDQGR�3��������

���



���

7$%(/$� ��$ 5HVXPR� GDV� DQiOLVHV� GH� YDULkQFLD� GDV� QRWDV� DIHULGDV� DR� SRUWH� GDV� SODQWDV� GDV� IDPtOLDV� DYDOLDGDV� QDV�
JHUDo}HV�6��� H�6��� GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

6��� 6���
)9 */ 40 3 */ 40 3
5HSHWLo}HV � ����� � �����
7UDWDPHQWRV ��� ����� ����� ��� ����� �����
)DPtOLDV��)� ��� ����� ����� ��� ����� �����
7HVWHPXQKDV��7� � ����� ����� � ����� �����
)�YV��7 � ������ ����� � ������ �����

(UUR ��� ����� ��� �����
(ILFLrQFLD�GR�OiWLFH ������ ������
&9���� ����� �����
K� ��� �����

��������������
�����

�������������
0pGLD�GRV�WUDWDPHQWRV ����� �����
0pGLD�GDV�IDPtOLDV ����� �����
0pGLD�GDV�WHVWHPXQKDV ����� �����
� 9DORUHV�HQWUH�SDUrQWHVHV�UHIHUHP�VH�DR�LQWHUYDOR�GH�FRQILDQoD��FRQVLGHUDQGR�3��������

���



���

7$%(/$���$ 5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GDV�QRWDV�DIHULGDV�DR�WLSR�GH�JUmR�GDV�IDPtOLDV�DYDOLDGDV�QDV�JHUDo}HV�
6��� H�6��� GR�VHJXQGR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

6��� 6���
)9 */ 40 3 */ 40 3
5HSHWLo}HV � ����� � �����
7UDWDPHQWRV ��� ����� ����� ��� ����� �����
)DPtOLDV��)� ��� ����� ����� ��� ����� �����
7HVWHPXQKDV��7� � ����� ����� � ����� �����
)�YV��7 � ����� ����� � ����� �����

(UUR ��� ����� ��� �����
&9���� ����� �����
K� ��� �����

��������������
�����

�������������
0pGLD�GRV�WUDWDPHQWRV ����� �����
0pGLD�GDV�IDPtOLDV ����� �����
0pGLD�GDV�WHVWHPXQKDV ����� �����
� 9DORUHV�HQWUH�SDUrQWHVHV�UHIHUHP�VH�DR�LQWHUYDOR�GH FRQILDQoD��FRQVLGHUDQGR�3��������

���



���

7$%(/$���$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�FRQMXQWD�GD�SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV� 6��� H� 6��� GR� VHJXQGR� FLFOR� GH� VHOHomR� UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV�

6��� ± 6���
)9 */ 40 3
6DIUDV��6� � ����������
7UDWDPHQWRV��7UDW� ��� ��������� �����
)DPtOLDV��)� ��� ��������� �����
7HVWHPXQKDV��7� � ��������� �����
)�YV��7 � ���������� �����

6�[�7UDW ��� ��������� �����
6 [�) ��� ��������� �����
6�[�7 � ��������� �����
6�[�)�YV��7 � ��������� �����

(UUR�PpGLR ��� ���������
&9���� �����
K�)DPtOLDV ��� ����

�A
)V )DPtOLDV

��������
�A
*V )DPtOLDV

�������
�A
67V )DPtOLDV

��������
40�6[)�VLPSOHV �������
40�6[)�FRPSOH[D ���������
0pGLD�GRV�WUDWDPHQWRV �������
0pGLD�GDV�IDPtOLDV �������
0pGLD�GDV�WHVWHPXQKDV �������

���



���

7$%(/$���$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�FRQMXQWD�GDV�QRWDV�DIHULGDV�DR�SRUWH�GDV�SODQWDV�GDV�IDPtOLDV�DYDOLDGDV�QDV�
JHUDo}HV� 6��� H� 6��� GR� VHJXQGR� FLFOR� GH� VHOHomR� UHFRUUHQWH� �&��� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� GRV�
SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV�

6��� ± 6���
)9 */ 40 3
6DIUDV��6� � �����
7UDWDPHQWRV��7UDW� ��� ����� �����
)DPtOLDV��)� ��� ����� �����
7HVWHPXQKDV��7� � ����� �����
)�YV��7 � ������ �����

6�[�7UDW ��� ����� �����
6�[�) ��� ����� �����
6�[�7 � ����� �����
6�[�)�YV��7 � ����� �����

(UUR�PpGLR ��� �����
&9���� �����
K�)DPtOLDV ��� �����

�A
)V )DPtOLDV

�����
�A
*V )DPtOLDV

�����
�A
67V )DPtOLDV

�����
40�6[)�VLPSOHV �����
40�6[)�FRPSOH[D �����
0pGLD�GRV�WUDWDPHQWRV �����
0pGLD�GDV�IDPtOLDV �����
0pGLD�GDV�WHVWHPXQKDV �����

���



���

),*85$ �$�'LVWULEXLomR�GH�IUHT�rQFLD�GD�SURGXWLYLGDGH�GH�JUmRV��J��P���GDV�
IDPtOLDV� DYDOLDGDV� QDV� JHUDomR� 6��� �$��� 6��� �%�� H� 6��� �&�� GR�
SULPHLUR�FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3URGXomR��J�SDUFHOD�

)UH
TX

rQ
FLD

�

�

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ���
3URGXomR��J�SDUFHOD�

)U
HT

Xr
QF

LD

�
�

��
��
��
��
��
��

��� ��� ��� ��� ��� ��� ���
3URGXomR��J�SDUFHOD�

)U
HT

Xr
QF

LD
$

%

&



���

),*85$ �$�'LVWULEXLomR�GH�IUHT�rQFLD�GD�SURGXWLYLGDGH�GH�JUmRV��J� �P���GDV�
IDPtOLDV� DYDOLDGDV� QDV� JHUDo}HV� 6 ��� �$�� H� 6��� �%�� GR� SULPHLUR�
FLFOR�GH�VHOHomR�UHFRUUHQWH��& ���

�
�

��
��
��
��
��
��
��
��

��� ��� ��� ���
3URGXomR��J�SDUFHOD�

)U
HT

Xr
QF

LD

�

��

��

��

��

��

��

��� ��� ���
3URGXomR��J�SDUFHOD�

)U
HT

Xr
QF

LD
$

%



���

),*85$ �$� 'LVWULEXLomR� GH� IUHT�rQFLD� GDV� QRWDV� GR� SRUWH� GDV� IDPtOLDV�
DYDOLDGDV� QDV� JHUDo}HV�6��� �$��� 6��� �%�� H�6��� �&�� GR� SULPHLUR�
FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

�
�

��
��
��
��
��
��
��
��
��

��� ��� ��� ��� ��� ��� ���
3RUWH

)U
HT

Xr
QF

LD

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3RUWH

)U
HT

Xr
QF

LD

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ���
3RUWH

)U
HT

Xr
QF

LD
$

&

%



���

�
�

��
��
��
��
��
��
��
��

��� ��� ���
3RUWH

)U
HT

Xr
QF

LD

�
��
��
��
��
��
��
��
��
��

��� ��� ��� ��� ��� ���
3RUWH

)U
HT

Xr
QF

LD
$

%

),*85$ �$� 'LVWULEXLomR� GH� IUHT�rQFLD� GDV� QRWDV� GR� SRUWH� GDV� IDPtOLDV
DYDOLDGDV�QDV�JHUDo}HV�6 ��� �$��H�6�����%��GR�SULPHLUR�FLFOR�GH
VHOHomR�UHFRUUHQWH��& ���



���

),*85$ �$�'LVWULEXLomR�GH�IUHT�rQFLD�GDV�QRWDV�GR�WLSR� GH�JUmR�GDV�IDPtOLDV�
DYDOLDGDV� QDV� JHUDo}HV� 6��� �$��� 6��� �%�� H� 6��� �&�� GR� SULPHLUR�
FLFOR�GH�VHOHomR�UHFRUUHQWH��&���

�

��

��

��

��

��

��

��� ��� ��� ��� ��� ���
*UmR

)U
HT

Xr
QF

LD

�
�

��
��
��
��
��
��
��

��� ��� ��� ��� ���
7LSR�GH�*UmR

)U
HT

Xr
QF

LD

�
�

��
��
��
��
��
��
��
��

��� ��� ���
7LSR�GH�*UmR

)U
HT

Xr
QF

LD
$

%

&



���

),*85$ �$� 'LVWULEXLomR� GH� IUHT�rQFLD�GD� SURGXWLYLGDGH� GH� JUmRV� �J� �P�� GDV�
IDPtOLDV�DYDOLDGDV�QDV�JHUDomR�6 ��� �$��H�6��� �%��GR�VHJXQGR FLFOR�
GH�VHOHomR�UHFRUUHQWH��& ���

�

�

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3URGXomR��J�SDUFHOD�

)U
HT

XH
QF

LD

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����
3URGXomR��J�SDUFHOD�

)U
HT

XH
QF

LD
$

%



���

),*85$ �$� 'LVWULEXLomR� GH� IUHT�rQFLD� GDV� QRWDV� GR� SRUWH� GDV� IDPtOLDV�
DYDOLDGDV� QDV� JHUDo}HV� 6 ��� �$�� H� 6��� �%�� GR� VHJXQGR� FLFOR� GH�
VHOHomR�UHFRUUHQWH��&���

�

�

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3RUWH

)U
HT

XH
QF

LD

�

�

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3RUWH

)U
HT

XH
QF

LD
$

%



���

),*85$ �$�'LVWULEXLomR�GH�IUHT�rQFLD�GDV�QRWDV�GR� WLSR� GH�JUmR�GDV�IDPtOLDV�
DYDOLDGDV� QDV� JHUDo}HV� 6 ��� �$�� H� 6��� �%�� GR� VHJXQGR� FLFOR� GH�
VHOHomR�UHFRUUHQWH��& ���

�

�

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7LSR�GH�*UmR

)U
HT

XH
QF

LD

�

�

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7LSR�GH�*UmR

)U
HT

XH
QF

LD
$

%



Livros Grátis
( http://www.livrosgratis.com.br )

 
Milhares de Livros para Download:
 
Baixar livros de Administração
Baixar livros de Agronomia
Baixar livros de Arquitetura
Baixar livros de Artes
Baixar livros de Astronomia
Baixar livros de Biologia Geral
Baixar livros de Ciência da Computação
Baixar livros de Ciência da Informação
Baixar livros de Ciência Política
Baixar livros de Ciências da Saúde
Baixar livros de Comunicação
Baixar livros do Conselho Nacional de Educação - CNE
Baixar livros de Defesa civil
Baixar livros de Direito
Baixar livros de Direitos humanos
Baixar livros de Economia
Baixar livros de Economia Doméstica
Baixar livros de Educação
Baixar livros de Educação - Trânsito
Baixar livros de Educação Física
Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmácia
Baixar livros de Filosofia
Baixar livros de Física
Baixar livros de Geociências
Baixar livros de Geografia
Baixar livros de História
Baixar livros de Línguas

http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1


Baixar livros de Literatura
Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matemática
Baixar livros de Medicina
Baixar livros de Medicina Veterinária
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
Baixar livros Multidisciplinar
Baixar livros de Música
Baixar livros de Psicologia
Baixar livros de Química
Baixar livros de Saúde Coletiva
Baixar livros de Serviço Social
Baixar livros de Sociologia
Baixar livros de Teologia
Baixar livros de Trabalho
Baixar livros de Turismo
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