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SILVA, Nara Oliveira. Seleção natural e a decisão do melhorista sobre o
melhor momento de abrir o “bulk” na cultura do feijoeiro. 2003. 56 p.
Dissertação (Mestrado em Genética e Melhoramento de Plantas) - Universidade
Federal de Lavras, Lavras, MG.1/

2�PpWRGR� GD� SRSXODomR� RX� ³EXON´� VH� GHVWDFD� SRU� DSUHVHQWDU� DOJXPDV
YDQWDJHQV��HQWUH�HODV�D�YHUVDWLOLGDGH�GH�SURFHGHU�D�UHWLUDGD�GDV�IDPtOLDV��RX�VHMD�
D� DEHUWXUD� GR� ³EXON´� D� TXDOTXHU� PRPHQWR�� 7HRULFDPHQWH� QmR� VH� MXVWLILFD
SURFHGHU� HVVD� DEHUWXUD� DOpP� GD� JHUDomR� ) ��� FRQWXGR�� VH� Ki� DomR� GD� VHOHomRQDWXUDO� QD� GLUHomR� GHVHMDGD� SHORV� PHOKRULVWDV�� VXUJH� XP� TXHVWLRQDPHQWR� VH� D
SRVWHUJDomR�GD� DEHUWXUD� GR� ³EXON´� DXPHQWDULD� D� FKDQFH� GH� REWHU� IDPtOLDV� FRP
PDLRU� SURGXWLYLGDGH� GH� JUmRV�� &RP� R� REMHWLYR� GH� UHVSRQGHU� D� HVVH
TXHVWLRQDPHQWR� IRL� UHDOL]DGR� R� SUHVHQWH� WUDEDOKR�� 3DUD� LVVR�� IRL� XWLOL]DGD� XPD
SRSXODomR�VHJUHJDQWH��SURYHQLHQWH�GR�FUX]DPHQWR�HQWUH�D�FXOWLYDU�&DULRFD�0*�
GH�SRUWH�HUHWR��FLFOR�QRUPDO�H�JUmRV�SHTXHQRV�H�D�OLQKDJHP�(6$/������GH�SRUWH
HUHWR��SUHFRFH�H�JUmRV�JUDQGHV��)RL�REWLGD�D�JHUDomR�) ���GD�TXDO�XPD�SDUWH�GDV
VHPHQWHV�IRL�DUPD]HQDGD�H�R�UHVWDQWH��FRQGX]LGR�SHOR�PpWRGR�GR�³ EXON´�DWp�)��TXDQGR� QRYDPHQWH� XPD� SDUWH� IRL� DUPD]HQDGD� H� UHSHWLGR� R� SURFHVVR� DWp� ) ���3RVWHULRUPHQWH��DV�WUrV�SRSXODo}HV� VHJUHJDQWHV��)���)� H�)����IRUDP�VHPHDGDV�HP
PDUoR�GH������H�QD�FROKHLWD��VHQGR�REWLGDV�����IDPtOLDV�GHULYDGDV�GH�SODQWDV�) �H�����GHULYDGDV�GH�SODQWDV�)� H�)����(VVDV�IDPtOLDV��MXQWDPHQWH�FRP�RV�JHQLWRUHV�
IRUDP�DYDOLDGDV�TXDQWR�j�SURGXWLYLGDGH�GH�JUmRV��NJ�KD��HP� /DYUDV�0*�SRU�WUrV
VDIUDV�� ³LQYHUQR´�� VHPHDGXUD� HP� MXOKR������� ³iJXDV´�� VHPHDGXUD� HP
QRYHPEUR������H�³VHFD´��VHPHDGXUD�HP�PDUoR�������QR�GHOLQHDPHQWR�OiWLFH���
[����FRP�GXDV�UHSHWLo}HV�QD�SULPHLUD�VDIUD�H�WUrV�QDV�RXWUDV�GXDV��3RU�PHLR�GRV
FRPSRQHQWHV�GH�YDULkQFLD��IRUDP�REWLGDV�DV�HVWLPDWLYDV�GH�SDUkPHWURV�JHQpWLFRV
H� IHQRWtSLFRV� SDUD� DV� DQiOLVHV� LQGLYLGXDLV� H� FRQMXQWD�� $� PDLRU� SURGXWLYLGDGH
PpGLD��LQGHSHQGHQWH�GD�VDIUD��IRL�HQWUH�DV�IDPtOLDV�GHULYDGDV�GH�SODQWDV�) �������VXSHULRU�HP�UHODomR�jV�IDPtOLDV�GHULYDGDV�GH�SODQWDV�) ���$�IUHT�rQFLD�GH�IDPtOLDV
VXSHULRUHV� DXPHQWRX� TXDQGR� D� DEHUWXUD� GR� ³ EXON´� VH� GHX� HP� JHUDo}HV� PDLV
DYDQoDGDV��$VVLP�� D�SRVWHUJDomR�GD� DEHUWXUD�GR�³ EXON´� DXPHQWRX�D� FKDQFH�GH
H[WUDLU�OLQKDJHQV�VXSHULRUHV�
_________________
1/ Orientador: Magno Antonio Patto Ramalho - Universidade Federal de Lavras

(UFLA).
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SILVA, Nara Oliveira. Natural selection and the breeder’s decision about the
best moment to extract families in common bean. 2003. 56 p. Dissertation
(Master in Genetics and Plant Breeding) – Universidade Federal de Lavras,
Lavras, MG. 1/

7KH�³EXON´�PHWKRG�SUHVHQWV�VRPH�DGYDQWDJHV��LQFOXGLQJ�WKH�YHUVDWLOLW\�LQ
H[WUDFWLQJ� IDPLOLHV� DW� DQ\� PRPHQW�� 7KHRUHWLFDOO\� WKHUH� LV� QR� MXVWLILFDWLRQ� LQ
GHOD\LQJ�OLQH�H[WUDFWLRQ�EH\RQG�WKH�)� JHQHUDWLRQ��EXW�LI�WKHUH�LV�DFWLRQ�RI�QDWXUDOVHOHFWLRQ� LQ� WKH� GLUHFWLRQ� UHTXLUHG� E\� WKH� EUHHGHUV�� D� TXHVWLRQ� RI� ZKHWKHU
GHOD\LQJ� OLQH� H[WUDFWLRQ�ZRXOG� LQFUHDVH� WKH� FKDQFH� RI� REWDLQLQJ� IDPLOLHV� ZLWK
JUHDWHU�JUDLQ�\LHOG��7KLV�VWXG\�ZDV�FDUULHG�RXW�WR�LQYHVWLJDWH�WKLV�LVVXH��)RU�WKLV�
D� VHJUHJDQW� SRSXODWLRQ� ZDV� XVHG� GHULYHG� IURP� WKH� VLQJOH� FURVV� EHWZHHQ� WKH
&DULRFD�0*�FXOWLYDU�DQG�WKH�(6$/�����OLQHDJH�ZDV�XVHG��7KH�&DULRFD�FXOWLYDU
KDV� XSULJKW� VWDQG�� QRUPDO� F\FOH� DQG� VPDOO� JUDLQV� DQG� (6$/� ���� KDV� XSULJKW
VWDQG�� HDUO\� F\FOH�DQG� ODUJH�JUDLQV��7KH�)� JHQHUDWLRQ�ZDV�REWDLQHG�E\� VHOILQJDQG�D�SRUWLRQ�RI�WKH�VHHGV�ZDV�VWRUHG��7KH�UHPQDQW�VHHG�ZDV�FRQGXFWHG�E\�WKH
EXON�PHWKRG�WR�)���ZKHQ�DJDLQ�D�SRUWLRQ�ZDV�VWRUHG�DQG�WKH�SURFHVV�UHSHDWHG�WR)����7KH� WKUHH�VHJUHJDQW�)���)� DQG�)�� SRSXODWLRQV�ZHUH� VRZQ� LQ�0DUFK� ����
DQG�DW�KDUYHVW�����IDPLOLHV�IURP�WKH�)� SODQWV������IURP�WKH�)� DQG�����IURP�WKH)�� SODQWV� ZHUH� REWDLQHG�� 7KHVH� IDPLOLHV� DQG� WKHLU� SDUHQWV� ZHUH� DVVHVVHG� IRUJUDLQ�\LHOG��NJ�KD��LQ�/DYUDV�0*�LQ�WKUHH�JURZLQJ�VHDVRQV��ZLQWHU��-XO\�������
ZHW� VHDVRQ� �1RYHPEHU�������DQG� WKH�GU\� VHDVRQ� �0DUFK� ������ LQ� DQ���� [� ��
ODWWLFH�GHVLJQ�ZLWK�WZR�UHSOLFDWLRQV�LQ�WKH�ILUVW�VRZLQJ�DQG�WKUHH�LQ�WKH�RWKHU�WZR�
(VWLPDWHV� RI� WKH� JHQHWLF� DQG� SKHQRW\SLF� SDUDPHWHUV� ZHUH� REWDLQHG� IRU� WKH
LQGLYLGXDO� DQG� MRLQW� DQDO\VHV� XVLQJ� YDULDQFH� FRPSRQHQWV�� 7KH� ODUJHVW� PHDQ
\LHOG�� UHJDUGOHVV�RI�JURZLQJ� VHDVRQ��ZDV� DPRQJ� WKH� IDPLOLHV� GHULYHG� IURP� WKH
)�� SODQWV��ZKLFK�ZDV� ����JUHDWHU� WKDQ� WKRVH� RI� WKH� IDPLOLHV� GHULYHG� IURP�)�SODQWV��7KH� IUHTXHQF\� RI� VXSHULRU� IDPLOLHV� LQFUHDVHG�ZKHQ� OLQH� H[WUDFWLRQ�ZDV
GHOD\HG� WR� PRUH� DGYDQFHG� JHQHUDWLRQV�� DQG� KHQFH� WKH� FKDQFH� RI� H[WUDFWLQJ
VXSHULRU�OLQHV�ZDV�LQFUHDVHG�

_________________
1/ Guidance Committee: Magno Antonio Patto Ramalho- UFLA (Major

Professor).
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$�PDLRULD�GRV�FDUDFWHUHV�GH�LPSRUWkQFLD�HFRQ{PLFD��FRPR�SURGXWLYLGDGH
GH�JUmRV��p�FRQWURODGD�SRU�PXLWRV�JHQHV��FXMRV�DOHORV�IDYRUiYHLV�HVWmR�GLVSHUVRV
QDV�GLIHUHQWHV�OLQKDJHQV��$VVLP��R�REMHWLYR�GRV�PHOKRULVWDV�p�FRPELQDU�HP�XPD
~QLFD� OLQKDJHP�� RV� DOHORV� IDYRUiYHLV� TXH� HVWmR� HP� GXDV� RX� PDLV� OLQKDJHQV
GLIHUHQWHV�� 3DUD� LVVR�� p� QHFHVViULR� XWLOL]DU� R�PpWRGR� GD� KLEULGDomR�� H� XPD� YH]
REWLGD� D� SRSXODomR� VHJUHJDQWH�� HVVD� p� FRQGX]LGD� VRE� HQGRJDPLD� SRU� DOJXPDV
JHUDo}HV��YLVDQGR�D�LGHQWLILFDomR�GD�OLQKDJHP�DOPHMDGD�

3RU�HVVH�PpWRGR�Ki�DOJXPDV�GHFLV}HV�TXH�RV�PHOKRULVWDV�GHYHP�WRPDU�
WDLV� FRPR�TXDLV� RV� JHQLWRUHV� D� VHUHP� XWLOL]DGRV� QD� KLEULGDomR�� FRPR� SURFHGHU
DRV�FUX]DPHQWRV��TXDO�R�PHOKRU�SURFHGLPHQWR�GH�FRQGXomR�GDV�SRSXODo}HV�H�RX
IDPtOLDV� VHJUHJDQWHV�� +i� QD� OLWHUDWXUD� LQIRUPDo}HV� SDUD� DMXGDU� QD� GHFLVmR� D
UHVSHLWR��$EUHX�HW�DO���������&DUQHLUR��������

(QWUH�DV�RSo}HV�GH�FRQGXomR�GDV�SRSXODo}HV�HVWi�R�PpWRGR�GR�³EXON´�
TXH�IRL�SURSRVWR�QR�LQtFLR�GR�VpFXOR�;;��3RU�HVVH�PpWRGR��D�SDUWLU�GD�JHUDomR�)�
DV�SODQWDV�VmR�FROKLGDV�H�VXDV�VHPHQWHV��PLVWXUDGDV�SDUD�D�REWHQomR�GD�SUy[LPD
JHUDomR��(VVH�SURFHGLPHQWR�p�UHSHWLGR�SRU�WUrV�D�TXDWUR�JHUDo}HV�DWp�D�PDLRULD
GRV� ORFRV� HVWDUHP� HP� KRPR]LJRVH�� TXDQGR�� HQWmR�� VmR� REWLGDV� DV� IDPtOLDV� H
LQLFLDGD�D�VHOHomR�DUWLILFLDO�PDLV�LQWHQVD��%RUpP��������5DPDOKR�HW�DO���������

8P�TXHVWLRQDPHQWR�TXH�VXUJH�GXUDQWH�D�FRQGXomR�GHVVH�PpWRGR�p�VH�D
VHOHomR� QDWXUDO� DWXD� SUHVHUYDQGR� RV� LQGLYtGXRV� TXH� VHMDP� RV� DOPHMDGRV� SHORV
PHOKRULVWDV��SRU�H[HPSOR��RV�PDLV�SURGXWLYRV��$OJXQV�WUDEDOKRV�D�HVVH�UHVSHLWR
IRUDP� UHDOL]DGRV� XWLOL]DQGR�PLVWXUD� GH� OLQKDV� SXUDV� �&DUGRVR�	�9LHLUD�� �����
$OODUG�� ������ H� WDPEpP� SRSXODo}HV� VHJUHJDQWHV� GH� FHYDGD� �$OODUG�� �����
6ROLPDQ�	�$OODUG��������H�GH�IHLMmR��*RQoDOYHV�HW�DO���������&RUWH�HW�DO���������
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(P�WRGRV�RV�FDVRV�ILFRX�HYLGHQFLDGR�TXH�D�VHOHomR�QDWXUDO�DWXDYD�FRQWULEXLQGR
SDUD�R�DXPHQWR�GD�SURGXWLYLGDGH�GH�SRSXODo}HV�VHJUHJDQWHV�

&RP�R�GHFRUUHU�GD�HQGRJDPLD��D�YDULDELOLGDGH�YDL�VHQGR�JUDGDWLYDPHQWH
OLEHUDGD� GH� PRGR� SUHYLVtYHO�� &RQWXGR�� HVVD� OLEHUDomR� p� PDLV� LQWHQVD� DWp� )��
TXDQGR�VH�WHP�������GD�YDULkQFLD�DGLWLYD�� �

$V ��SUHVHQWH�QD�JHUDomR�)���$�SDUWLU
GHVVD�JHUDomR�DLQGD�Ki�OLEHUDomR�GH�YDULDELOLGDGH��SRUpP�GH�SHTXHQD�PDJQLWXGH�
DWp� D� JHUDomR� )��� TXDQGR� RFRUUH� � �

$V �6RX]D� -XQLRU�� ������ 5DPDOKR� HW� DO��
�������3RUWDQWR��WHRULFDPHQWH�QmR�VH�MXVWLILFD�HVSHUDU�SDUD�DEULU�R�³EXON´�DOpP�GH
)���XPD�YH]�TXH�D�YDULDELOLGDGH�TXH�p�OLEHUDGD�QmR�FRPSHQVD�R�WHPSR�GH�HVSHUD�
&RQWXGR��DLQGD�Ki�R�TXHVWLRQDPHQWR�VH�D�VHOHomR�QDWXUDO�p�HILFD]�QD�VHOHomR�GH
OLQKDJHQV�VXSHULRUHV��FRPR�WHP�VLGR�PRVWUDGR�QR�GHVHPSHQKR�GDV�SRSXODo}HV��H
VH�QmR�MXVWLILFDULD�SRVWHUJDU�D�DEHUWXUD�GR�³EXON´�SRU�PDLV�WHPSR��,QIHOL]PHQWH�
QD�OLWHUDWXUD�QmR�IRUDP�HQFRQWUDGDV�LQIRUPDo}HV�D�HVVH�UHVSHLWR�FRP�D�FXOWXUD�GR
IHLMRHLUR�

'R� H[SRVWR�� IRL� UHDOL]DGR� R� SUHVHQWH� WUDEDOKR� SDUD� YHULILFDU� VH� D
SRVWHUJDomR� GD� DEHUWXUD� GR� ³EXON´� DXPHQWD� D� FKDQFH� GH� REWHU� IDPtOLDV� FRP
PDLRU�SURGXWLYLGDGH�GH�JUmRV�QR�PHOKRUDPHQWR�GR�IHLMRHLUR�
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��5()(5(1&,$/�7(Ï5,&2

����0pWRGRV�GH�VHOHomR�HP�SODQWDV�DXWyJDPDV
2� IHLMRHLUR� SRU� VHU� XPD� SODQWD� DXWyJDPD�� QRV� SURJUDPDV� GH

PHOKRUDPHQWR�EXVFD�VH�QRUPDOPHQWH��D�REWHQomR�GH�OLQKDV�KRPR]LJRWDV��SXUDV�
VXSHULRUHV� jV� Mi� H[LVWHQWHV� HP� FXOWLYR� �5DPDOKR� HW� DO��� ������� 6XD� WD[D� GH
IHFXQGDomR� FUX]DGD� QRUPDOPHQWH� p� LQIHULRU� D� ��� �3HUHLUD� )LOKR�	� &DYDULDQL�
������ 0DUTXHV� -~QLRU� 	� 5DPDOKR�� ������� 'HVVH� PRGR�� RV� PpWRGRV� GH
PHOKRUDPHQWR�HPSUHJDGRV�SDUD�R�PHOKRUDPHQWR�GR�IHLMRHLUR�VmR�EDVLFDPHQWH�RV
PHVPRV�XWLOL]DGRV�SDUD�SODQWDV�DXWyJDPDV��)HKU��������%RUpP��������

(VWHV�PpWRGRV�HQTXDGUDP�VH�QRUPDOPHQWH�HP� WUrV�FODVVHV� �5DPDOKR�HW
DO��� ������� $� SULPHLUD� FRQVLVWH� QD� LQWURGXomR� GH� OLQKDJHQV� VXSHULRUHV
SURYHQLHQWHV�GH�JHUPRSODVPD�QDFLRQDO�RX�GH�RXWURV�SDtVHV��$V�OLQKDJHQV�SRGHP
VHU� XWLOL]DGDV� FRPR� IRQWH� GH� YDULDELOLGDGH� HP� KLEULGDo}HV� RX� VHUHP� XVDGDV
GLUHWDPHQWH�HP�XPD�GDGD�UHJLmR�

$� VHJXQGD� FODVVH� FRQVLVWH� QD� VHOHomR� HP� SRSXODo}HV� FRQVWLWXtGDV� SRU
XPD� PLVWXUD� GH� OLQKDV� SXUDV� H� YLVD� D� XWLOL]DomR� GD� YDULDELOLGDGH� QDWXUDO
GLVSRQtYHO� QR� PDWHULDO� HP� XVR� SHORV� DJULFXOWRUHV�� ,VWR� SRUTXH� D� PDLRULD� GRV
SURGXWRUHV�TXH�FXOWLYDP�IHLMmR�WHP�D�FXOWXUD�FRPR�VXEVLVWrQFLD�H�QmR�DGTXLUHP
VHPHQWHV�DQXDOPHQWH��UHXWLOL]DQGR�RV�JUmRV�FROKLGRV�FRPR�VHPHQWHV�SRU�YiULDV
JHUDo}HV�� 1HVVD� FRQGLomR�� p� HVSHUDGR� TXH� RFRUUD� YDULDELOLGDGH� GHQWUR� GD
³FXOWLYDU´� HP� XVR�� TXH� p� GHFRUUHQWH� GH� PLVWXUD� PHFkQLFD� GH� VHPHQWHV� GH
OLQKDJHQV�GLIHUHQWHV��VHJXLGD�PXLWDV�YH]HV�GH�IHFXQGDomR�FUX]DGD�HQWUH�HODV�QR
FDPSR�H�GD�RFRUUrQFLD�GH�PXWDomR��5DPDOKR�HW�DO���������

$�WHUFHLUD�H�GH�PDLRU�XWLOL]DomR��UHIHUH�VH�DR�PpWRGR�GD�KLEULGDomR��TXH
WHP� SRU� ILQDOLGDGH� FRPELQDU� GRLV� RX� PDLV� IHQyWLSRV� GHVHMiYHLV�� TXH� VH
HQFRQWUDP� HP� LQGLYtGXRV� GLVWLQWRV�� 3RU� PHLR� GR� FUX]DPHQWR� HQWUH� HVVHV
LQGLYtGXRV� p� JHUDGD� XPD� SRSXODomR� FRP� VXILFLHQWH� YDULDELOLGDGH� JHQpWLFD�� QD
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TXDO�VHUi�SUDWLFDGD�D�VHOHomR�FRP�R�LQWXLWR�GH�REWHU�XPD�RX�PDLV�OLQKDJHQV�TXH
SRVVXDP� DV� FDUDFWHUtVWLFDV� GH� LQWHUHVVH� �5DPDOKR� HW� DO��� ������ %RUpP�� �����
9LHLUD�HW�DO���������

1D� FRQGXomR� GH� XP� SURJUDPD� GH� PHOKRUDPHQWR� SRU� KLEULGDomR� Ki
DOJXPDV�GHFLV}HV�D�VHUHP�WRPDGDV��$�SULPHLUD�p�D�HVFROKD�GRV�JHQLWRUHV�TXH�YmR
VHU� FUX]DGRV� �%DHQ]LJHU�	� 3HWHUVRQ�� ������$EUHX�� ������0HQGRQoD�� ������� D
VHJXQGD� p� FRPR� SURFHGHU� DRV� FUX]DPHQWRV� �)HKU�� ������ H� D WHUFHLUD� p� FRPR
FRQGX]LU� DV� SRSXODo}HV� VHJUHJDQWHV�� VHQGR� HVWD� D� TXH� PHUHFH� PDLRU� DWHQomR
QHVWH�WUDEDOKR�

([LVWHP� YiULRV� PpWRGRV� GH� FRQGXomR� GH� SRSXODo}HV� VHJUHJDQWHV�� RV
TXDLV� FRQVWLWXHP� D� IDVH�PDLV� FUtWLFD�� ODERULRVD� H� RQHURVD� GH� XP� SURJUDPD� GH
PHOKRUDPHQWR� �3DWLxR�	� 6LQJK�� ������0DOOPDQQ� HW� DO��� ������$OPHLGD� HW� DO��
������� (OHV� SRGHP� VHU� LQFOXtGRV� HP� GXDV� FDWHJRULDV�� DTXHOHV� HP� TXH� QmR� VH
VHSDUDP�DV�IDVHV�GH�HQGRJDPLD�GD�GH�VHOHomR�H�RXWURV�HP�TXH�HVWDV�GXDV�IDVHV
VmR�VHSDUDGDV��LVWR�p��D�VHOHomR�Vy�p�LQLFLDGD�DSyV�D�PDLRULD�GRV�ORFRV�HVWDUHP�HP
KRPR]LJRVH��)RXLOORX[�	�%DQQHURW��������

1D� SULPHLUD� FDWHJRULD� HVWmR� SULQFLSDOPHQWH� RV� PpWRGRV� PDVVDO� H� R
JHQHDOyJLFR��1R�PpWRGR�PDVVDO��D�VHOHomR�IHQRWtSLFD�GH�LQGLYtGXRV�VXSHULRUHV�p
HIHWXDGD� D� SDUWLU� GD� JHUDomR� )� H� FRQWLQXD� QDV� VXFHVVLYDV� JHUDo}HV�� 6XD
XWLOL]DomR�p�SHTXHQD��SRLV�VH�EDVHLD�DSHQDV�QD�KDELOLGDGH�YLVXDO�GRV�PHOKRULVWDV
HP�LGHQWLILFDU�JHQyWLSRV�VXSHULRUHV��&RVWD��������

2�PpWRGR�JHQHDOyJLFR�WHP�VLGR�R�PDLV�HPSUHJDGR�QR�PHOKRUDPHQWR�GH
SODQWDV�DXWyJDPDV��7HP�FRPR�SULQFtSLR�D�VHOHomR�GH�SODQWDV�LQGLYLGXDLV�D�SDUWLU
GD�JHUDomR�)���DV�TXDLV�VmR�FROKLGDV�LVRODGDV�H�VHPHDGDV�HP�OLQKD�QD�JHUDomR�)��
TXDQGR� HQWmR� p� UHDOL]DGD� D� VHOHomR� GDV� PHOKRUHV� IDPtOLDV� H� GRV� PHOKRUHV
LQGLYtGXRV� GHQWUR� GHVWDV� IDPtOLDV��2� SURFHVVR� VH� UHSHWH� DWp� TXH� D�PDLRULD� GRV
ORFRV�HVWHMD�HP�KRPR]LJRVH��TXDQGR�DV�PHOKRUHV�OLQKDJHQV�LGHQWLILFDGDV�SDVVDP
D� VHU� DYDOLDGDV� HP� H[SHULPHQWRV� FRP� UHSHWLo}HV�� (VWH� SURFHVVR� SRVVLELOLWD� R
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FRQKHFLPHQWR�GD�JHQHDORJLD�GRV�LQGLYtGXRV�VHOHFLRQDGRV��&RQWXGR��HVWH�PpWRGR
p�EHP�WUDEDOKRVR��SRLV�HVWmR�HQYROYLGDV�DWLYLGDGHV�FRPR�VHPHDU�DV�IDPtOLDV�HP
OLQKDV��DQRWDU�D�JHQHDORJLD�H�DYDOLDU�YLVXDOPHQWH�DV�IDPtOLDV�H�LQGLYtGXRV�GHQWUR
GHVWDV�� $OpP� GLVVR�� WHP�VH� PRVWUDGR�� QD� PDLRULD� GRV� FDVRV�� SRXFR� HILFLHQWH�
HVSHFLDOPHQWH� SDUD� FDUDFWHUHV� GH� EDL[D� KHUGDELOLGDGH� �3DWLxR� 	� 6LQJK�� �����
&XWULP�HW�DO���������

1D�VHJXQGD�FDWHJRULD��RX�VHMD��DTXHOHV�PpWRGRV�TXH�VHSDUDP�DV�IDVHV�GH
HQGRJDPLD� H� VHOHomR�� HVWmR� LQFOXtGRV� R�PpWRGR� GHVFHQGHQWHV� GH� XPD� VHPHQWH
�66'���R�³EXON´�GHQWUR�GH�IDPtOLDV�H�R�GD�SRSXODomR�RX�³EXON´��5DPDOKR�HW�DO��
������� 2� PpWRGR� GHVFHQGHQWHV� GH� XPD� ~QLFD� VHPHQWH�� ³66'´�� FRQVLVWH� HP
DYDQoDU�DV�JHUDo}HV�VHJUHJDQWHV��WRPDQGR�XPD�~QLFD�VHPHQWH�GH�FDGD�LQGLYtGXR�
D� SDUWLU� GD� JHUDomR� )��� SDUD� REWHU� D� JHUDomR� VHJXLQWH�� 7DO� SURFHGLPHQWR� p
UHSHWLGR�DWp�TXH�R�QtYHO�GH�KRPR]LJRVH�GHVHMDGR�VHMD�DWLQJLGR��6XDV�SULQFLSDLV
YDQWDJHQV�VmR�D�IDFLOLGDGH�GH�FRQGXomR��D�QHFHVVLGDGH�GH�SRXFD�PmR�GH�REUD�H�D
UDSLGH]�QD�REWHQomR�GD�KRPR]LJRVH��SHOR�FXOWLYR�GH�DWp� WUrV�JHUDo}HV�SRU�DQR�
&RQWXGR��H[LVWH�SHUGD�GH�YDULDELOLGDGH�GHQWUR�GDV�IDPtOLDV��$UD~MR�HW�DO���������

2�PpWRGR�GR�³EXON´�GHQWUR�GH� IDPtOLDV� FRQVLVWH� QD� FROKHLWD� GH� SODQWDV
LQGLYLGXDLV� QDV� JHUDo}HV� )� RX� )��� HP� TXH� FDGD� SODQWD� RULJLQDUi� XPD� IDPtOLD�
VHQGR�TXH�DV�VHPHQWHV�SURYHQLHQWHV�GH�FDGD�IDPtOLD�VmR�PLVWXUDGDV�H�XWLOL]DGDV
SDUD�D�REWHQomR�GD�JHUDomR� VHJXLQWH��(VVH� SURFHVVR� p� UHSHWLGR� SRU� GXDV� D� WUrV
JHUDo}HV��VHQGR��HQWmR��LGHQWLILFDGDV�DV�PHOKRUHV�IDPtOLDV��7HP�FRPR�SULQFLSDLV
YDQWDJHQV� D� UHGXomR� QDV� SHUGDV� SRU� DPRVWUDJHP� H� R� HIHLWR� GD� LQWHUDomR� p
DWHQXDGR�QR�SURFHVVR�VHOHWLYR��$�GHVYDQWDJHP�p�R�JUDQGH�WUDEDOKR�HQYROYLGR�QD
DYDOLDomR�GDV�IDPtOLDV�HP�H[SHULPHQWRV�FRP�UHSHWLomR�

2� PpWRGR� GD� SRSXODomR� RX� ³EXON´� p� GH� IiFLO� DSOLFDomR� H� WHP� VLGR
XWLOL]DGR�HP�YiULDV�HVSpFLHV�DXWyJDPDV��HQWUH�HODV�D�FXOWXUD�GR�IHLMRHLUR��3RU�HVWH
PpWRGR� WHU� VLGR� XWLOL]DGR�QHVWH� WUDEDOKR�� HOH� VHUi� DERUGDGR� FRP�PDLV� GHWDOKHV
SRVWHULRUPHQWH�
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$�GHFLVmR� VREUH� TXDO�PpWRGR�GH� FRQGXomR�GDV� SRSXODo}HV� VHJUHJDQWHV
XWLOL]DU�QmR�p�IiFLO��SRLV�RV�HVWXGRV�Mi�UHDOL]DGRV�QmR�IRUDP�FRQFOXVLYRV��XPD�YH]
TXH� GHSHQGHP� GD� HVSpFLH�� GRV� UHFXUVRV� j� GLVSRVLomR� GRV� PHOKRULVWDV� H� GDV
FRQGLo}HV�FOLPiWLFDV�GD�UHJLmR�

(P� WULJR�� RV� PpWRGRV� ³66'´� H� ³EXON´� IRUDP� FRPSDUDGRV� SRU� 7HH� 	
4XDOVHW� �������� (VWHV� DXWRUHV� XWLOL]DUDP� GXDV� SRSXODo}HV� VHJUHJDQWHV� H
FRQVLGHUDUDP� RV� FDUDFWHUHV� DOWXUD� GDV� SODQWDV�� FLFOR�� SURGXomR� H� WHPSR� GH
HPERUUDFKDPHQWR�� $V� SRSXODo}HV� IRUDP� FRQGX]LGDV� SRU� TXDWUR� JHUDo}HV� H�
SRVWHULRUPHQWH��DV�IDPtOLDV�IRUDP�FRPSDUDGDV�HP�H[SHULPHQWRV�FRQGX]LGRV�HP
GRLV�ORFDLV��2V�DXWRUHV�FRQVWDWDUDP�TXH�RV�PpWRGRV�QmR�GLIHULUDP�HP�WHUPRV�GH
PDQXWHQomR�GD�YDULDELOLGDGH�JHQpWLFD�QDV�SRSXODo}HV�H�TXH��SDUD�RV�FDUDFWHUHV
GH� DOWD� KHUGDELOLGDGH�� R�PpWRGR� ³EXON´� IRL�PDLV� HILFLHQWH�� QR� HQWDQWR�� SDUD� RV
FDUDFWHUHV�GH�EDL[D�KHUGDELOLGDGH��R�³66'´�VH�PRVWURX�PDLV�YDQWDMRVR�

(P�XP�H[SHULPHQWR� FRP� ILQDOLGDGH� GH� GHWHUPLQDU� D� HILFLrQFLD� GH� VHLV
PpWRGRV� GH� FRQGXomR� GH� SRSXODo}HV� VHJUHJDQWHV� �³66'´� VHP� VHOHomR�� ³66'´
FRP� VHOHomR�� JHQHDOyJLFR�� ³EXON´�� VHOHomR� UHFRUUHQWH� H� UHFRUUHQWH� SDUFLDO��
DSOLFDGRV� HP� VHLV� SRSXODo}HV� VHJUHJDQWHV� GH� WULJR�� HP� TXH� IRL� DYDOLDGR� R
WDPDQKR�GH�JUmRV��IRL�FRQVWDWDGR�TXH�RV�PpWRGRV�JHQHDOyJLFR��³EXON´�H�VHOHomR
UHFRUUHQWH� DSUHVHQWDUDP� D� PHVPD� HILFLrQFLD� �0DOOPDQQ� HW� DO��� ������� (VWHV
UHVXOWDGRV� Mi� HUDP� HVSHUDGRV�� GDGDV� DV� FDUDFWHUtVWLFDV� JHQpWLFDV� GR� FDUiWHU
WDPDQKR�GH�JUmRV�

$LQGD� HP� WULJR�� 6LQJK� HW� DO�� ������� FRPSDUDUDP� GRLV� VLVWHPDV� GH
FUX]DPHQWRV��ELSDUHQWDO�H�P~OWLSOR���HP�TXDWUR�PpWRGRV�GH�VHOHomR�GH�IDPtOLDV�
3DUD�LVVR��DYDOLDUDP�YiULRV�FDUDFWHUHV��HQWUH�HOHV�D�SURGXWLYLGDGH��GH�XP�WRWDO�GH
��� IDPtOLDV� GH� FDGD� PpWRGR� DOpP� GDV� WHVWHPXQKDV�� GXUDQWH� GRLV� DQRV�� 1D
FRPSDUDomR�GRV�PpWRGRV�GH� VHOHomR��JHQHDOyJLFR�� ³EXON´�FRP� VHOHomR�� ³EXON´
VHP�VHOHomR�H�³EXON´�PRGLILFDGR��REVHUYRX�VH��SDUD�D�SURGXWLYLGDGH�PpGLD��TXH
R�PpWRGR�JHQHDOyJLFR�IRL�VXSHULRU�DRV�GHPDLV��VHQGR�DFRPSDQKDGR�SHOR�³EXON´
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FRP�VHOHomR�H�SHOR�³EXON´�PRGLILFDGR��(QWUHWDQWR��D�FRPSDUDomR�GDV����IDPtOLDV
PDLV�SURGXWLYDV�QmR�UHYHORX�QHQKXPD�GLIHUHQoD�HQWUH�RV�PpWRGRV�H[FHWR�SDUD�R
FDUiWHU�PDWXULGDGH��-i�SDUD�DV����H����IDPtOLDV�PDLV�SURGXWLYDV��REVHUYDUDP�XPD
WHQGrQFLD� HP� IDYRU� GR� ³EXON´� FRP� VHOHomR� H� GR� ³EXON´� PRGLILFDGR�� 2
H[SHULPHQWR� SRVVLELOLWRX� WDPEpP� FRPSDUDU� D� HILFLrQFLD� GRV� PpWRGRV� FRP
UHODomR� j� TXDQWLGDGH� GH� iUHD� XWLOL]DGD� H� DRV� FXVWRV�� DOpP� GR� JDQKR� JHQpWLFR�
1HVWHV�IXQGDPHQWRV��R�³EXON´�FRP�VHOHomR�IRL�R�PpWRGR�TXH�PDLV�VH�GHVWDFRX�
HYLGHQFLDQGR�XPD�VXSHULRULGDGH�VREUH�RV�GHPDLV�PpWRGRV�

&RP�R�LQWXLWR�GH�DYDOLDU�D�LQIOXrQFLD�GRV�PpWRGRV�JHQHDOyJLFR��³EXON´�H
³66'´� QD� FXOWXUD� GR� DUUR]� H� HP� GLIHUHQWHV� FRQGLo}HV� GH� FXOWLYR� �VHTXHLUR� H
LQXQGDGR��� 0LVKUD� HW� DO�� ������� WUDEDOKDUDP� FRP� XPD� SRSXODomR� VHJUHJDQWH
SURYHQLHQWH�GR�FUX]DPHQWR�HQWUH�$5&�������[�,5����2V�FDUDFWHUHV�DQDOLVDGRV
IRUDP�D�SURGXomR��JUmRV�SRU�SDQtFXOD��SHVR�GD�SDQtFXOD�H�tQGLFH�GH�FROKHLWD��2V
DXWRUHV� FRQFOXtUDP� TXH� RV� PpWRGRV� ³EXON´� H� ³66'´� IRUDP� VXSHULRUHV� DR
JHQHDOyJLFR�QD�PDQXWHQomR�H�REWHQomR�GH�IDPtOLDV�DOWDPHQWH�SURGXWLYDV�

7UrV�SRSXODo}HV�GH�FDXSL�IRUDP�FRPSDUDGDV�SHORV�PpWRGRV�JHQHDOyJLFR
H�³66'´�SRU�2ELVHVDQ� �������� HP�TXH� IRUDP�VHOHFLRQDGDV� IDPtOLDV� D� SDUWLU� GD
JHUDomR� )��� DGYLQGDV� GR� PpWRGR� JHQHDOyJLFR�� H� QD� JHUDomR� )� GR� ³66'´�� $V
IDPtOLDV� VHOHFLRQDGDV� GH� DPERV� RV�PpWRGRV� IRUDP� FRPSDUDGDV� HP�)��� HP� XP
H[SHULPHQWR�LQVWDODGR�HP���ORFDLV��TXDQWR�DRV�FDUDFWHUHV��SURGXomR�GH�JUmRV�SRU
SODQWD��Q~PHUR�GH�YDJHQV�SRU�SODQWD�H�SHUtRGR�GH�GHVHQYROYLPHQWR�GDV�YDJHQV�
4XDQGR� VH� FRQVLGHUDUDP�DSHQDV� DV� ���PHOKRUHV� IDPtOLDV� HP�FDGD�PpWRGR�� IRL
FRQVWDWDGD�GLIHUHQoD�GH�SHTXHQD�PDJQLWXGH�QD�PpGLD�JHUDO�GDV�IDPtOLDV��QRV�GRLV
PpWRGRV�DYDOLDGRV�

&RPSDUDQGR�RV�PpWRGRV�³EXON´�GHQWUR�GH�)���³66'´�H�³EXON´�HP�XPD
SRSXODomR� LQWHU�UDFLDO� GH� IHLMmR� HP� GRLV� DPELHQWHV�� 8UUHD� 	� 6LQJK� ������
REVHUYDUDP�TXH�DV�GLIHUHQoDV�HQWUH�DV�IDPtOLDV�GH�FDGD�PpWRGR�IRUDP�DOWDPHQWH
VLJQLILFDWLYDV�� VHQGR� TXH� DV� SURGXWLYLGDGHV� PpGLDV� GDV� IDPtOLDV� GHULYDGDV� GR
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³66'´� IRUDP� VLJQLILFDWLYDPHQWH�PHQRUHV� HP� UHODomR� DRV� GHPDLV�PpWRGRV� H� R
³EXON´� GHQWUR� GH� )� IRL� VXSHULRU�� 2V� DXWRUHV� FRQFOXtUDP� TXH� R� ³66'´� HP
FRQGLo}HV� WURSLFDLV� QmR� p� UHFRPHQGiYHO�� HQWUHWDQWR� R� EDL[R� GHVHPSHQKR� GR
³66'´� H� GR� ³EXON´� SRGH� VHU� DWULEXtGR� j� SHTXHQD� DPRVWUD� GH� ��� IDPtOLDV
XWLOL]DGDV�QD�FRPSDUDomR�H�WDPEpP�j�EDL[D�FDSDFLGDGH�GH�FRPELQDomR�HQWUH�RV
JHQLWRUHV�XWLOL]DGRV�

0DLV�UHFHQWHPHQWH�FRP�D�FXOWXUD�GR�IHLMRHLUR��RV�PpWRGRV�JHQHDOyJLFR�
³EXON´��³66'´��³EXON´�GHQWUR�GH�)� H�³EXON´�GHQWUR�GH�)� IRUDP�FRPSDUDGRV�HP
XPD� SRSXODomR� VHJUHJDQWH�� 2V�PpWRGRV� IRUDP� FRQGX]LGRV� HP� GRLV� ORFDLV�� QD
DYDOLDomR� GH� ���� IDPtOLDV�� XWLOL]DQGR� RV� GDGRV� GH� SURGXWLYLGDGH� GH� JUmRV�
&RQVWDWRX�VH�TXH�QmR�KRXYH�GLIHUHQoD�PDUFDQWH� HQWUH�RV�PpWRGRV�QD�REWHQomR
GH� IDPtOLDV� VXSHULRUHV�� LVWR� p�� VH� FRQGX]LGRV� FRUUHWDPHQWH�� WRGRV� RV� PpWRGRV
SHUPLWHP�VXFHVVR�FRP�D�VHOHomR��&RQWXGR��VH�IRUHP�FRQVLGHUDGRV�RV�SDUkPHWURV
JHQpWLFRV� H� IHQRWtSLFRV�� MXQWDPHQWH� FRP� D� IDFLOLGDGH� H� IOH[LELOLGDGH� GH
FRQGXomR�� RV� PpWRGRV� ³EXON´� H� ³66'´� IRUDP� RV� PDLV� YDQWDMRVRV� �5DSRVR�
������

&RPR�VH�SRGH�FRQVWDWDU�HP�WRGDV�DV�FRPSDUDo}HV�UHDOL]DGDV��R�PpWRGR
³EXON´�HVWHYH�HQWUH�RV�PpWRGRV�FRP�PHOKRU�GHVHPSHQKR�H�VHUi�DSUHVHQWDGR�FRP
PDLV�GHWDOKHV�

����0pWRGR�GD�SRSXODomR�RX�³EXON´

2�PpWRGR�GD�SRSXODomR� IRL� SURSRVWR�SRU�1LOVRQ�(KOH� HP������� SDUD� D
FXOWXUD� GR� WULJR�� TXDQGR� GHVHQYROYLD� VHXV� WUDEDOKRV� QR� ,QVWLWXWR� 6YDO|I�� QD
6XpFLD�� 4XDWUR� DQRV� PDLV� WDUGH�� IRL� GHVFULWR� R� UHFpP�FULDGR� PpWRGR� HP� XPD
UHXQLmR�GH�PHOKRULVWDV�QR�&DQDGi��-HQVHQ���������1D�VXD�FRQGXomR��DV�VHPHQWHV
GDV� SODQWDV� GD� JHUDomR� )� VmR� FROKLGDV��PLVWXUDGDV� H� XPD� DPRVWUD� p� XWLOL]DGD
SDUD� D� REWHQomR� GD� JHUDomR� VHJXLQWH�� 2� SURFHVVR� VH� UHSHWH� DWp� VH� DWLQJLU� D



9

KRPR]LJRVH��TXDQGR�HQWmR�DV�SODQWDV�VmR�FROKLGDV�LQGLYLGXDOPHQWH�SDUD�RULJLQDU
DV� IDPtOLDV� )���� RX� )Q�Q���� VHQGR� HIHWXDGD� XPD� DYDOLDomR� PDLV� H[WHQVLYD�
QRUPDOPHQWH�XWLOL]DQGR�H[SHULPHQWRV�FRP�UHSHWLo}HV��%RUpP��������

'HQWUH� DV� YDQWDJHQV� GR� ³EXON´�� D� PDLV� HYLGHQWH� p� D� IDFLOLGDGH� GH
FRQGXomR��SRLV�QmR�VmR�QHFHVViULDV�DQRWDo}HV�QHP�FROKHLWD�LQGLYLGXDO�GH�SODQWDV�
D�QmR� VHU�QD�~OWLPD�JHUDomR�GH�FRQGXomR�GD�SRSXODomR�� HFRQRPL]DQGR�� DVVLP�
PmR�GH�REUD��8PD�RXWUD�YDQWDJHP�p�D�IOH[LELOLGDGH��LVWR�p��VH�QXPD�GDGD�VDIUD�R
PHOKRULVWD� WHP� XP� JUDQGH� Q~PHUR� GH� IDPtOLDV� D� VHUHP� DYDOLDGDV�� HOH� SRGH
SRVWHUJDU� D� DEHUWXUD� GR� ³EXON´� SRU� XPD� RX� PDLV� JHUDo}HV�� VHP� DOWHUDU� VXDV
SURSULHGDGHV� JHQpWLFDV�� $� WHUFHLUD� YDQWDJHP� p� D DomR� GD� VHOHomR� QDWXUDO�� TXH
PHUHFH� PDLV� DWHQomR� SDUD� HVWH� WUDEDOKR�� e� HVSHUDGR� TXH�� FRP� R� DYDQoR� GDV
JHUDo}HV��DSHQDV�RV�LQGLYtGXRV�PDLV�DGDSWDGRV�SHUPDQHoDP��LVWR�p��DTXHOHV�FRP
PDLRU�SURGXomR�GH�VHPHQWHV��$OODUG��������

+i�DOJXQV�TXHVWLRQDPHQWRV�QD�XWLOL]DomR�GR�³EXON´��FRPR�R�Q~PHUR�GH
LQGLYtGXRV�TXH�GHYH�HVWDU�SUHVHQWH�HP�FDGD�JHUDomR��(VVH�DVSHFWR�GHYH�VHU�EHP
FRQVLGHUDGR��SRLV�D�SULQFLSDO�GHVYDQWDJHP�DWULEXtGD�D�HVVH�PpWRGR�p�D�SHUGD�GH
DOHORV� IDYRUiYHLV� SRU� DPRVWUDJHP�� LVWR� p�� SHUGD� GH� FRPELQDo}HV� JHQRWtSLFDV
GHYLGR� j� GHILFLrQFLD� QD� DPRVWUD� XWLOL]DGD� QRV� VXEVHT�HQWHV� DYDQoRV� GDV
JHUDo}HV�� e� SUHFLVR� VDOLHQWDU� TXH� HVVH� SUREOHPD� GH� DPRVWUDJHP� p� PDLV
H[SUHVVLYR� QR�PpWRGR� GR� ³EXON´�� PDV� RFRUUH� HP� WRGRV� RV� RXWURV�PpWRGRV� GH
DYDQoR�GDV�JHUDo}HV��0XHKOEDXHU�HW�DO���������

8P� WUDEDOKR� GH� VLPXODomR� IRL� FRQGX]LGR� SRU� )RXLOORX[� 	� %DQQHURW
�������SDUD�PRVWUDU�R�HIHLWR�GH�DPRVWUDJHP�QRV�PpWRGRV�³EXON´�H� ³66'´��2V
DXWRUHV�XWLOL]DUDP�XPD�HVSpFLH�FRP��Q� ����H���� ORFL�� QD� TXDO� FRPSDUDUDP�D
HILFLrQFLD� GRV� GRLV� PpWRGRV�� D� SDUWLU� GH� XPD� PHVPD� SRSXODomR� FRP� ��
LQGLYtGXRV��&RQVLGHUDUDP�GLIHUHQWHV�KHUGDELOLGDGHV�H�SHUFHQWDJHP�GH�SHUGDV�SRU
DPRVWUDJHP��(QYROYHUDP��WDPEpP��GLIHUHQWHV�WD[DV�GH�PXOWLSOLFDomR��SDUD�LVVR�
IRL� HVWLPDGD� D� UHJUHVVmR� HQWUH� D� WD[D� GH� PXOWLSOLFDomR� H� R� GHVHPSHQKR� GD
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FDUDFWHUtVWLFD��$� FRPSDUDomR� HQWUH� RV� GRLV�PpWRGRV� IRL� EDVHDGD� QD�PpGLD� GRV
YDORUHV� JHQpWLFRV� GDV� 1� PHOKRUHV� OLQKDJHQV�� &DGD� VLPXODomR� IRL� UHSHWLGD
TXDUHQWD�YH]HV�

1D� WDEHOD��� HVWmR�RV� UHVXOWDGRV�GDV�PpGLDV�GH� DOJXPDV�GDV� VLPXODo}HV
UHDOL]DGDV� SRU� )RXLOORX[� H� %DQQHURW� �������� 9HMD� TXH�� FRQVLGHUDQGR� DV� RLWR
PHOKRUHV� OLQKDJHQV� VHOHFLRQDGDV�� R� PpWRGR� ³66'´� PRVWURX�VH� VXSHULRU� DR
³EXON´� QD� DXVrQFLD� GH� SHUGDV� SRU� DPRVWUDJHP� H� TXDQGR� D� FDUDFWHUtVWLFD� VRE
VHOHomR� QmR� p� FRUUHODFLRQDGD� SRVLWLYDPHQWH� FRP� D� WD[D� GH� PXOWLSOLFDomR�� 3RU
RXWUR� ODGR�� TXDQGR� RFRUUHP� SHUGDV�� RV� UHVXOWDGRV� REWLGRV� SHOR�PpWRGR� ³EXON´
VmR� HTXLYDOHQWHV� DR�66'��PHVPR� VH� D� UHJUHVVmR� HQWUH� WD[D� GH�PXOWLSOLFDomR� H
FDUDFWHUtVWLFD�VHOHFLRQDGD�IRU�QHJDWLYD��2V�DXWRUHV�DUJXPHQWDUDP�TXH�R�PpWRGR
³EXON´� GHYH� VHU� SUHIHULGR� HP� SRSXODo}HV� GH� WDPDQKRV� LJXDLV�� YLVWR� TXH� HOH� p
PXLWR� PHQRV� WUDEDOKRVR� TXH� R� 66'�� DFUHVFHQWDUDP�� DGLFLRQDOPHQWH�� TXH� QD
FXOWXUD�GR�IHLMRHLUR��HP�TXH�DV�SHUGDV�SRU�DPRVWUDJHP�VmR�VHPSUH�VXEVWDQFLDLV�
R� PpWRGR� ³EXON´� p� PDLV� HILFLHQWH� TXH� R� 66'�� 0HVPR� TXH� VHMD� DGRWDGR� R
HPSUHJR�GRV�GHVFHQGHQWHV�GH�XPD�YDJHP�SDUD�UHSUHVHQWDU�D�SODQWD�)� �63'���DV
SHUGDV�DLQGD�VmR�H[SUHVVLYDV��$OpP�GR�PDLV��FRP�63'�p�SRVVtYHO�D�VHPHDGXUD
GH� VRPHQWH� TXDWUR� FRYDV�P��� DR� SDVVR� TXH�� QR� ³EXON´� p� SRVVtYHO� FRORFDU� ��
GHVFHQGHQWHV� GD� SODQWD� )��� 8P� DUJXPHQWR� DGLFLRQDO�� QmR� PHQFLRQDGR� SHORV
DXWRUHV�� p� TXH� FRP� D� HQGRJDPLD�� D� PHVPD� YDULDELOLGDGH� H[LVWHQWH� HQWUH� DV
SODQWDV�)� p�OLEHUDGD�GHQWUR�H��SRUWDQWR��R�³EXON´�SHUPLWH�TXH�VH�H[SORUH�WDQWR�D
YDULkQFLD� HQWUH� FRPR� GHQWUR�� $VVLP�� PHVPR� TXH� RFRUUDP� SHUGDV� SRU
DPRVWUDJHP��QR�ILQDO�HVSHUD�VH�TXH�D�YDULkQFLD�OLEHUDGD�QR�PpWRGR�³EXON´�VHMD
PDLRU�



11

7$%(/$� ��� 0pGLDV� GDV� RLWR� PHOKRUHV� OLQKDJHQV� VHOHFLRQDGDV�� DSyV� � RLWR
JHUDo}HV�� SHOR� PpWRGR� ³EXON´� H� ³66'´�� SDUD� GLIHUHQWHV
KHUGDELOLGDGHV��FRHILFLHQWHV�GH� UHJUHVVmR�HQWUH�YDORU� IHQRWtSLFR�H
Q~PHUR�GH�VHPHQWHV�SRU�SODQWD��H�QtYHLV�GH�SHUGDV�GH�SODQWD�HP
FDGD�JHUDomR�

3HUGDV�GH�SODQWDV����
+HUGDELOLGDGH � �� ��&RHILFLHQWH

GH�UHJUHVVmR %XON 66' %XON 66' %XON 66'
��� ������ ����� ����� ����� ����� ����� �����

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

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

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

&RQVLGHUDQGR� D� IDFLOLGDGH� GH� FRQGXomR� GR� PpWRGR�� R� SUREOHPD� GH
DPRVWUDJHP� SRGH� VHU� VHQVLYHOPHQWH� UHGX]LGR� XWLOL]DQGR� XP� Q~PHUR� GH
LQGLYtGXRV�DSURSULDGR�H�FUHVFHQWH�D�FDGD�JHUDomR��SRLV�FRPR�SRGH�VHU�REVHUYDGR
QD�7DEHOD����D�IUHT�rQFLD�GH�LQGLYtGXRV�FRP�RV�DOHORV�IDYRUiYHLV�HP�KRPR]LJRVH
H�KHWHUR]LJRVH�GLPLQXL�FRP�DV�VXFHVVLYDV�JHUDo}HV�GH�HQGRJDPLD��'HSUHHQGH�VH�
DLQGD��TXH�D�FKDQFH�GH�VH�PDQWHUHP�RV�DOHORV�IDYRUiYHLV�GH� WRGRV�RV� ORFRV�HP
KRPR]LJRVH� p�PXLWR� SHTXHQD�� HVSHFLDOPHQWH� QDV� JHUDo}HV� LQLFLDLV��&RQWXGR�� R
PHOKRULVWD� SRGH� SRVWHUJDU� D� VHOHomR� H�� DVVLP�� LUmR� LQWHUHVVDU� WRGDV� DV
FRPELQDo}HV� TXH� SRVVXDP� RV� DOHORV� IDYRUiYHLV�� LQGHSHQGHQWHPHQWH� VH� HP
KRPR]LJRVH�RX�KHWHUR]LJRVH�
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7$%(/$����1~PHUR�GH�SODQWDV�QHFHVViULR�QDV�GLIHUHQWHV�JHUDo}HV�VHJUHJDQWHV
SDUD�RFRUUHUHP����DOHORV�IDYRUiYHLV��FRP�����GH�SUREDELOLGDGH�

+RPR]LJRVH�FRP�DOHORV
IDYRUiYHLV

+RPR]LJRVH�H�RX�KHWHUR]LJRVH
FRP�DOHORV�IDYRUiYHLV

*HUDo}HV )UHT�rQFLD�GR
HYHQWR

1~PHUR�GH
SODQWDV

)UHT�rQFLD�GR
HYHQWR

1~PHUR�GH
SODQWDV

)� ����� �� �������� ����� �� ��
)� ����� �� ������ ����� �� ���
)� ������ �� ����� ������ �� ����
)� ������� �� ����� ������� �� ����
)� ������� �� ���� ������� �� ����
)� �������� �� ���� �������� �� ����
# # # # #

)� ����� �� ���� ������� ����

2XWUD�TXHVWmR�p�VREUH�TXDQGR�SURFHGHU�D�DEHUWXUD�GR�³EXON´��,QIHUrQFLDV
D� HVVH� UHVSHLWR� SRGHP� VHU� REWLGDV� FRQKHFHQGR� DV� DOWHUDo}HV� TXH� RFRUUHP� QDV
SURSULHGDGHV� JHQpWLFDV� GDV� SRSXODo}HV� FRP� VXFHVVLYDV� DXWRIHFXQGDo}HV�� $V
VHPHQWHV� GD� JHUDomR� )� VmR� KHWHUR]LJyWLFDV� SDUD� WRGRV� RV� ORFRV� HP� TXH� RV
JHQLWRUHV�GLIHUHP��1D�JHUDomR�)���WrP�VH�����GRV�ORFRV�HP�KHWHUR]LJRVH�H����
HP� KRPR]LJRVH�� (P� )��� D� IUHT�rQFLD� GH� KHWHUR]LJRWRV� FDL� SDUD� ����� H� DVVLP
VXFHVVLYDPHQWH�� $� SDUWLU� GH� )��� WrP�VH� SUDWLFDPHQWH� WRGRV� RV� ORFRV� HP
KRPR]LJRVH�H�SRVWHUJDU�D�DEHUWXUD�GR�³EXON´�DOpP�GHVVD�JHUDomR�SDUD�DXPHQWDU
DLQGD�PDLV�D�IUHT�rQFLD�GH�KRPR]LJRWRV�p�SRXFR�HILFLHQWH�

8P�RXWUR�PRGR�GH�YLVXDOL]DU�HVVH�IDWR�p�SRU�PHLR�GRV�FRPSRQHQWHV�GD
YDULkQFLD�JHQpWLFD��7RPDQGR�FRPR�UHIHUrQFLD�D�SULPHLUD�JHUDomR�VHJUHJDQWH�)��
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D� YDULkQFLD� JHQpWLFD� � �
* �)

V �� FRQWpP�D� YDULkQFLD� DGLWLYD� � �
$V �� H� D� YDULkQFLD� GH

GRPLQkQFLD� � �
'V ��� RX� VHMD�� �

* �)
V  � �

$V �� �
'V �� $� YDULDELOLGDGH� JHQpWLFD� VRE

DXWRIHFXQGDo}HV� VXFHVVLYDV� VHJXH� XP� PRGHOR� SUHFLVR�� SRLV� p� IXQomR� GR
FRHILFLHQWH� GH� HQGRJDPLD� �,�� H� GR� FRPSRQHQWH� GD� YDULkQFLD� JHQpWLFD� DGLWLYD
� �

$V ���H�SRGH�VHU�SUHYLVWR�SRU�PHLR�GD�H[SUHVVmR� �
*V  ������,� �

$V �������,����±
,� �

'V ��(VWHV�FRPSRQHQWHV�DXPHQWDP�FRP�R�GHFRUUHU�GDV�JHUDo}HV�GH�HQGRJDPLD
H�DWLQJHP�R�Pi[LPR�TXDQGR�D�HQGRJDPLD�FRPSOHWD�p�DWLQJLGD��-i�D� �

'V GLPLQXL�
DWp�D�JHUDomR�)���TXDQGR�D�YDULkQFLD�JHQpWLFD� HQWUH� DV� OLQKDJHQV�FRQWHUi�� �

$V

�7DEHOD����
'HVVD�PDQHLUD��QDV�JHUDo}HV�VHJUHJDQWHV�LQLFLDLV�D�YDULDELOLGDGH�JHQpWLFD

QmR�p�PXLWR�DOWD� ��SRU� LVVR��QHVWD�IDVH�p�DFRQVHOKiYHO� UHDOL]DU�D� VHOHomR�DSHQDV
SDUD�DTXHOHV�FDUDFWHUHV�GH�DOWD�KHUGDELOLGDGH�H�DSHQDV�TXDQGR�DWLQJLU�XP�QtYHO
UHODWLYDPHQWH� HOHYDGR� GH� KRPR]LJRVH� p� HIHWXDGD� D� VHOHomR� SDUD� FDUDFWHUHV� GH
EDL[D� KHUGDELOLGDGH�� 3RGH�VH� REVHUYDU�� QD� 7DEHOD� ��� TXH� R� LQFUHPHQWR� QD
SDUWLFLSDomR�GD�YDULkQFLD�DGLWLYD�p�H[SUHVVLYR�DWp�DV�JHUDo}HV�)� H�)���$�SDUWLU
GDt��R�DXPHQWR�QD�SURSRUomR�GH� �

$V QmR�FRPSHQVD�R� WHPSR�JDVWR�HP�DYDQoRV
DGLFLRQDLV� GH� HQGRJDPLD� VHP� VHOHomR� �5DPDOKR� 	� 9HQFRYVN\�� ������ 6RX]D
-XQLRU��������5DPDOKR�HW�DO���������

'HSUHHQGH�VH��HQWmR��TXH�SDUD�R�PHOKRULVWD�QmR�p�GHVHMiYHO�SRVWHUJDU�D
FRQGXomR�GR�³EXON´�DOpP�GDV�JHUDo}HV�)� RX�)���HQWUHWDQWR��VH�D�VHOHomR�QDWXUDO
DWXDU�QR�VHQWLGR�GH�SHUSHWXDU�RV�LQGLYtGXRV�TXH�VHMDP�WDPEpP�DJURQRPLFDPHQWH
PDLV� GHVHMiYHLV�� PDQWHU� D� SRSXODomR� VRE� D� DomR� GD� VHOHomR� QDWXUDO� SRU� PDLV
JHUDo}HV� SRGH� VHU� YDQWDMRVR� SDUD� RV� PHOKRULVWDV�� ,QIHOL]PHQWH� QmR� IRUDP
HQFRQWUDGRV�UHODWRV�D�HVVH�UHVSHLWR�
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7$%(/$�����&RPSRQHQWHV�GD�YDULkQFLD�JHQpWLFD�WRWDO�GDV�JHUDo}HV�VHJUHJDQWHV
GH�XPD�SODQWD�DXWyJDPD�

*HUDo}HV )� )� )� )� )� )�
&RHILFLHQWH�GH�(QGRJDPLD � ò ô ��� ����� �

�
$V � ��� ��� ���� ����� �9DULkQFLD�JHQpWLFD

7RWDO �
'V � ��� ���� ����� ������ �

'R� TXH� IRL� FRPHQWDGR� DQWHULRUPHQWH� D� VHOHomR� QDWXUDO� VHULD� VHPSUH
YDQWDMRVD� SDUD� RV� PHOKRULVWDV�� FRQWXGR� Ki� PXLWRV� TXHVWLRQDPHQWRV� D� HVVH
UHVSHLWR��TXH�VHUmR�HQIRFDGRV�QR�SUy[LPR�LWHP�

����6HOHomR�QDWXUDO�QR�PpWRGR�³EXON´

8P� TXHVWLRQDPHQWR� TXH� VXUJH� p� VH� D� DomR� GD� VHOHomR� QDWXUDO� VHUi
EHQpILFD�RX�QmR�SDUD�R�PHOKRULVWD��5DPDOKR�HW�DO����������3DUD�UHVSRQGHU�D�HVVH
TXHVWLRQDPHQWR�� YiULRV� WUDEDOKRV� IRUDP� UHDOL]DGRV� �$GDLU� 	� -RQHV�� �����
6XQHVRQ�� ������ 5DVPXVVRQ� HW� DO��� ������ -HQVHQ�� ������ $OODUG�� ������� $OJXQV
GHVWHV� WUDEDOKRV� SURFXUDUDP� YHULILFDU� R� HIHLWR� GH� XPD�PLVWXUD� GH� OLQKDV� SXUDV
SDUD� UHSUHVHQWDU� D� SRSXODomR� VHJUHJDQWH�� (P� RXWURV�� IRL� HPSUHJDGD� XPD
SRSXODomR� VHJUHJDQWH� YHUGDGHLUD� �$OODUG�� ������ *RQoDOYHV� HW� DO��� ������
&RQWXGR��QHQKXP�UHODWR�IRL�HQFRQWUDGR�FRP�UHODomR�DR�HIHLWR�GD�VHOHomR�QDWXUDO
QD� REWHQomR� GH� IDPtOLDV� FRP� PHOKRU� GHVHPSHQKR�� FRQGX]LGDV� SHOR� PpWRGR
³EXON´�
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8P�GRV�SULPHLURV�WUDEDOKRV�HQYROYHQGR�XPD�PLVWXUD�GH�OLQKDV�SXUDV�IRL
FRQGX]LGR�SRU�+DUODQ�	�0DUWLQL� ��������FRP�FHYDGD��SDUD�VLPXODU�R�HIHLWR�GD
VHOHomR�QDWXUDO�HP�XPD�SRSXODomR�VHJUHJDQWH��(OHV�PLVWXUDUDP����FXOWLYDUHV�HP
LJXDO� SURSRUomR� H� XPD� DPRVWUD� IRL� SODQWDGD� HP� GH]� ORFDOLGDGHV� GRV� (VWDGRV
8QLGRV��$� FDGD�DQR�� DV� VHPHQWHV� HUDP� FROKLGDV� H�PLVWXUDGDV� H� XPD� SDUWH� HUD
JXDUGDGD� SDUD� D� VHPHDGXUD� GR� DQR� VHJXLQWH�� 9HULILFRX�VH� JUDQGH� YDULDomR� QD
DGDSWDomR� HP� IXQomR� GD� SURSRUomR� GH� VHPHQWHV� FROKLGDV� GH� FDGD� FXOWLYDU�� QD
PLVWXUD�QRV�GLIHUHQWHV�ORFDLV��2�TXH�FKDPRX�PDLV�DWHQomR�IRL�D�UDSLGH]�FRP�TXH
XPD�RX�PDLV�FXOWLYDUHV�VH�WRUQDUDP�SUHGRPLQDQWHV�HP�FHUWDV�ORFDOLGDGHV��FRP�D
FRQVHT�HQWH�HOLPLQDomR�GDV�GHPDLV��HYLGHQFLDQGR�D�DomR�GD�VHOHomR�QDWXUDO�

8P�RXWUR�WUDEDOKR�FRP�OLQKDV�SXUDV�GH�FHYDGD�IRL�UHDOL]DGR�SRU�6XQHVRQ
	� :LHEH� HP� ����� �$OODUG�� ������� )RUDP� PLVWXUDGDV�� HP� LJXDO� SURSRUomR�
VHPHQWHV�GH�TXDWUR�FXOWLYDUHV�GH�FHYDGD��$WODV��&OXE�0DULRXW��+HUR�H�9DXJKQ��
REWHQGR�VH��SRU�PHLR�GH�FRQWDJHQV�DQXDLV��D�SURSRUomR�GH�FDGD�XPD�GXUDQWH�XP
SHUtRGR�GH���DQRV��(P�SDUFHODV�DGMDFHQWHV�j�SRSXODomR�PLVWXUDGD�IRUDP�REWLGRV�
WDPEpP�� GDGRV� VREUH� D� SURGXWLYLGDGH� GH� FDGD� FXOWLYDU� HP� SODQWLRV� SXURV�� $
VREUHYLYrQFLD�H�SURGXomR�VmR�DSUHVHQWDGRV�QDV�7DEHODV���H����HP�TXH�VH�REVHUYD
TXH�D� FDUDFWHUtVWLFD�PDLV�PDUFDQWH� GHVWH� H[SHULPHQWR� IRL� D� UDSLGH]� FRP�TXH� D
FXOWLYDU�$WODV�GRPLQRX�D�SRSXODomR�H��FRQVHT�HQWHPHQWH��D�UDSLGH]�FRP�TXH�DV
FXOWLYDUHV� +HUR� H� 9DXJKQ� IRUDP� YLUWXDOPHQWH� HOLPLQDGDV�� $V� GLIHUHQoDV� HP
SURGXWLYLGDGH�HQWUH�DV�TXDWUR�FXOWLYDUHV�HUDP�SHTXHQDV��$VVLP��HVWH�H[SHULPHQWR
QmR� p� FRQFOXVLYR� TXDQWR� DR� HVWDEHOHFLPHQWR� GH� XPD� UHODomR� HQWUH� FDSDFLGDGH
SURGXWLYD�H�VREUHYLYrQFLD��XPD�YH]�TXH�D�FXOWLYDU�9DXJKQ��D�PDLV�SURGXWLYD��IRL
D� SLRU� FRPSHWLGRUD�� $R� TXH� WXGR� LQGLFD�� QmR� KRXYH� XPD� DVVRFLDomR� SRVLWLYD
PXLWR� IRUWH� HQWUH� HVVDV� FDUDFWHUtVWLFDV�� $V� GLIHUHQoDV� PDUFDQWHV� TXDQWR� j
FDSDFLGDGH� FRPSHWLWLYD� REVHUYDGDV� GHYHP� VHU�� DVVLP�� UHVXOWDGR� GH� RXWUDV
FDUDFWHUtVWLFDV�TXH�QmR�R�SHVR�GH�VHPHQWH�SURGX]LGD��$�FDSDFLGDGH�FRPSHWLWLYD
WDPEpP�SDUHFH�QmR�HVWDU�UHODFLRQDGD�FRP�R�FULWpULR�XVXDO�GH�PpULWR�DJURQ{PLFR�
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FRPR�GDWD� GH� IORUHVFLPHQWR�� DOWXUD� GD� SODQWD� H� QtYHO� GH� UHVLVWrQFLD� D� GRHQoDV�
XPD�YH]�TXH�9DXJKQ�p�D ³PHOKRU´�FXOWLYDU�GHQWUH�DV�TXDWUR��TXDQGR�MXOJDGD�GH
DFRUGR�FRP�HVVHV�SDGU}HV�

2V� DQWHFHGHQWHV� GD� FRPSHWLomR� HQWUH� HVVDV� FXOWLYDUHV� VmR�� HQWUHWDQWR�
PDLV�HOXFLGDWLYRV��HP�IDYRU�GRV�DJULFXOWRUHV�GD�&DOLIyUQLD���6HPHQWHV�GD�FXOWLYDU
9DXJKQ� WrP� HVWDGR� GLVSRQtYHLV� GHVGH� ����� H� D VXD� ³VXSHULRULGDGH´� VREUH� DV
RXWUDV� FXOWLYDUHV�� TXDQWR� j� SURGXomR� H� RXWUDV� FDUDFWHUtVWLFDV� DJURQ{PLFDV�� WHP
VLGR� FRQKHFLGD� H� GLYXOJDGD� HP� YiULDV� SDUWHV� GD� &DOLIyUQLD�� (QWUHWDQWR�� DSHVDU
GLVVR�� HOD� QXQFD� RFXSRX� PDLV� TXH� ��� GRV� �������� KHFWDUHV� DQXDOPHQWH
SODQWDGRV�FRP�FHYDGD��QD�&DOLIyUQLD��$�FXOWLYDU�$WODV�HVWHYH�HP�SULPHLUR�OXJDU
HP�SRSXODULGDGH��VHJXLGR�GD�&OXE�0DULRXW��$V�FXOWLYDUHV�+HUR�H�9DXJKQ�QXQFD
IRUDP� DPSODPHQWH� FXOWLYDGDV�� ([FHWR� RV� GDGRV� GH� VREUHYLYrQFLD� GHVWH
H[SHULPHQWR��QmR�H[LVWHP�GDGRV�SDUD�H[SOLFDU�R�GHVLQWHUHVVH�GRV�DJULFXOWRUHV�GD
&DOLIyUQLD�SDUD�FRP�D�FXOWLYDU�9DXJKQ��1mR�VH�WUDWD�GH�WHQGrQFLD�FRQVHUYDGRUD
HQWUH�RV�DJULFXOWRUHV�QD�PXGDQoD�GD�FXOWLYDU��XPD�YH]�TXH�PXGDQoDV�DSUHFLiYHLV
QD� SRSXODULGDGH� GH� FXOWLYDUHV� GH� FHYDGD� RFRUUHUDP� GXUDQWH� R� SHUtRGR� HP
TXHVWmR�� 6XQHVRQ� FRQFOXL�� ³,VWR� VXJHUH� TXH� R� PpWRGR� GH� PHOKRUDPHQWR� GD
SRSXODomR�QmR�SHUSHWXDUi�QHFHVVDULDPHQWH�DV�SURJrQLHV�PDLV�SURGXWLYDV�RX�PDLV
UHVLVWHQWHV� jV� GRHQoDV�� SRUpP� R� FDUiWHU� LQWDQJtYHO�� UHODWLYR� j� FDSDFLGDGH
FRPSHWLWLYD��SRGH�FRUUHVSRQGHU�D�RXWUDV�FDUDFWHUtVWLFDV�PXLWR�LPSRUWDQWHV´�
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7$%(/$���� �3URSRUomR�GH�FXOWLYDUHV�HP�XPD�PLVWXUD�GH�FHYDGD�FXOWLYDGD�HP
'DYLV��&DOLIyUQLD�

3RUFHQWDJHP�GH�SODQWDV�GH�FDGD�FXOWLYDU�QD�PLVWXUD&XOWLYDUHV ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$WODV ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&OXE�0DULRW ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+HUR ���� ���� ���� ���� ���� ��� ���� ��� ��� ���

9DXJKQ ���� ���� ���� ���� ���� ���� ���� ���� ��� ���

7$%(/$� ��� 3URGXWLYLGDGH� GH� JUmRV� �NJ�KD�� GH� FXOWLYDUHV� GH� FHYDGD� TXDQGR
FXOWLYDGDV� VHSDUDGDPHQWH� HP� SDUFHOD� GH� ��� P� FRP� FLQFR
UHSHWLo}HV��HP�'DYLV��&DOLIyUQLD������������

3URGXWLYLGDGH��NJ�KD� 3RUFHQWDJHP
&XOWLYDUHV ���� ���� ���� ���� ���� ���� ���� ���� 3URGXomR�WRWDO
9DXJKQ ���� ���� ���� ���� ���� ���� ���� ���� ����
$WODV ���� ���� ���� ���� ���� ���� ���� ���� ����
+HUR ���� ���� ���� ���� ���� ���� ���� ���� ����

&OXE�0DULRW ���� ���� ���� ���� ���� ���� ���� ���� ����

&RP� D� FXOWXUD� GR� IHLMRHLUR�� DOJXQV� WUDEDOKRV� IRUDP� UHDOL]DGRV
HQYROYHQGR�PLVWXUD�DUWLILFLDO�GH� OLQKDV�SXUDV��*XD]]HOOL��������+DPEOLQ�������
&DUGRVR�	�9LHLUD����������1R�WUDEDOKR�GH�&DUGRVR�	�9LHLUD���������IRL�DYDOLDGR
R�FRPSRUWDPHQWR�GH�GXDV�PLVWXUDV�GH�VHLV�FXOWLYDUHV�GH�IHLMmR��DV�TXDLV�GLIHULDP
TXDQWR�jV�FRUHV�H�DR�WDPDQKR�GH�JUmRV��2V�DXWRUHV�PLVWXUDUDP�LJXDO�Q~PHUR�GH
VHPHQWHV� GH� FDGD� XPD��$� FDGD� SODQWLR�� RV� JUmRV� HUDP�FROKLGRV�� HUD� FRQWDGD� D
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SURSRUomR�GH�FDGD�FXOWLYDU�H�XPD�DPRVWUD�HUD�XWLOL]DGD�SDUD�VHPHDGXUD�QD�VDIUD
VHJXLQWH��1R�SULPHLUR�FRPSRVWR�HVWDYDP�DV�FXOWLYDUHV�5LFR�����6PDOO�:KLWH����
���5�� 5LFRSDUGR� ����� 9L� ���� H� &DULRFD� ������ H� QR� VHJXQGR�� DV� FXOWLYDUHV
0DQWHLJmR�)RVFR�����0DQWHLJmR�%ULOKDQWH� ����5LFR����� ���5��0DQWHLJmR� ����
9L������ 1R� VHJXQGR� FRPSRVWR�� DV� FXOWLYDUHV� ���5� H� 5LFR���� SUDWLFDPHQWH
GRPLQDUDP� DV� GHPDLV�� 1R� RXWUR�� DWp� D� WHUFHLUD� VHPHDGXUD�� HVVDV� PHVPDV
FXOWLYDUHV�SUHGRPLQDUDP��&RQWXGR��D�SDUWLU�GDt��R�5LFRSDUGR�����VXEVWLWXLX�D����
5�� $V� FXOWLYDUHV� PDLV� SURGXWLYDV� H� FRP� VHPHQWHV� SHTXHQDV� WLYHUDP� PHOKRU
FDSDFLGDGH� GH� FRPSHWLomR� HP�PLVWXUD�� QR� HQWDQWR�� RV� DXWRUHV� VDOLHQWDUDP� TXH
GHYHP� H[LVWLU� RXWURV� IDWRUHV�� LPSHUFHSWtYHLV�� TXH� WDPEpP� LQIOXHQFLDUDP� D
FDSDFLGDGH�GH�FRPSHWLomR�

3HVTXLVDV� SDUD� YHULILFDU� D� DomR� GD� VHOHomR� QDWXUDO� IRUDP� UHDOL]DGDV
XWLOL]DQGR�SRSXODo}HV�VHJUHJDQWHV��FRQGX]LGDV�HP�³EXON´��SRU�YiULDV�JHUDo}HV�
2�H[SHULPHQWR�GH�PDLRU�GXUDomR�HVWi�VHQGR�FRQGX]LGR�GHVGH������FRP�FHYDGD
�6ROLPDQ� 	� $OODUG�� ������ $OODUG�� ������� (OH� LQLFLRX� FRP� XP� FRPSRVWR
GHQRPLQDGR�&&,,�� SURYHQLHQWH� GH� XP� GLDOHOR� GH� ��� FXOWLYDUHV�� UHVXOWDQGR� HP
���� KtEULGRV� )��� TXH� IRUDP� PLVWXUDGRV�� &HUFD� GH� ������� VHPHQWHV� HUDP
VHPHDGDV�D�FDGD�JHUDomR��VHQGR�XPD�SDUWH�DUPD]HQDGD�H�D�RXWUD�SDUWH�PLVWXUDGD
SDUD�VHU�XWLOL]DGD�QD� VHPHDGXUD�GR�FLFOR� VHJXLQWH��2�SURFHVVR� VH� UHSHWH� DWp�RV
GLDV�GH�KRMH�

$SyV�DOJXPDV�JHUDo}HV��R�PDWHULDO�DUPD]HQDGR�GRV�FLFORV�VXFHVVLYRV�IRL
FXOWLYDGR�HP�H[SHULPHQWRV�FRP�UHSHWLo}HV�HP�DOJXQV�ORFDLV��QRV�DQRV�GH������
������ ���������� H� ����������� 1HVVH� WUDEDOKR� IRL� HVWXGDGR� R� HIHLWR� GDV
VXFHVVLYDV� JHUDo}HV� HP� YiULRV� FDUDFWHUHV�� FRPSDUDQGR�RV� FRP� XPD� FXOWLYDU
WHVWHPXQKD�� (QWUH� RV� FDUDFWHUHV� TXDQWLWDWLYRV�� D� PDLRU� rQIDVH� IRL� GDGD� j
SURGXWLYLGDGH�GH�JUmRV��DR�SHVR�GH������VHPHQWHV�H�DR�Q~PHUR�GH�GLDV�SDUD�R
IORUHVFLPHQWR�� 1R� FDVR� GD� SURGXWLYLGDGH� GH� JUmRV�� FRQVWDWDUDP�VH� PXGDQoDV
H[SUHVVLYDV�QR�GHFRUUHU�GDV�JHUDo}HV��1DV�JHUDo}HV�LQLFLDLV��DV�SURGXWLYLGDGHV�GH
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JUmRV�GDV�SRSXODo}HV�IRUDP�TXDVH�����GD�SURGXomR�UHODWLYD��FKHJDQGR�D����
GD� WHVWHPXQKD� Mi� QDV� JHUDo}HV� )�� D� )���� $� DOWHUDomR� QD� PpGLD� SRSXODFLRQDO�
GHYLGR� j� DomR� GD� VHOHomR� QDWXUDO�� YDULRX� HQWUH� RV� SHUtRGRV�� HQWUHWDQWR� IRL� HP
PpGLD� GH� �� D� ��� SRU� JHUDomR�� FRP� XPD� OLJHLUD� UHGXomR� QDV� JHUDo}HV� PDLV
DYDQoDGDV��1R�FDVR�GR�SHVR�GH������VHPHQWHV��RV�UHVXOWDGRV�DFRPSDQKDUDP�R
GD�SURGXWLYLGDGH�GH�JUmRV�HVSHFLDOPHQWH�DWp�D�YLJpVLPD�JHUDomR��TXDQGR�HQWmR
VH� HVWDELOL]DUDP��$�SDUWLU� GDt�� R� DXPHQWR�QR�Q~PHUR�GH� VHPHQWHV�SRU�SODQWD� p
TXH� H[SOLFRX� RV� LQFUHPHQWRV� QD� SURGXWLYLGDGH� GH� JUmRV�� 1R� TXH� VH� UHIHUH� DR
FLFOR��R�HIHLWR�QmR�IRL�PXLWR�SURQXQFLDGR��)RL�GHWHFWDGR�DXPHQWR�GH�DSHQDV�WUrV
GLDV��QR�Q~PHUR�GH�GLDV�SDUD�R�LQtFLR�GR�IORUHVFLPHQWR�QDV�VXFHVVLYDV�JHUDo}HV�
)LFRX� HYLGHQFLDGR� TXH� D� VHOHomR� QDWXUDO� DWXRX� SUHIHUHQFLDOPHQWH� VREUH
LQGLYtGXRV�FRP�PDLRU�HVWDELOLGDGH�GH�SURGXomR�� LVWR� p�� DTXHOHV� LQGLYtGXRV�TXH
PDQWLYHUDP�SURGXWLYLGDGH�WDQWR�HP�FRQGLo}HV�IDYRUiYHLV�TXDQWR�HP�FRQGLo}HV
PHQRV�IDYRUiYHLV��$OODUG��������

&RP� D� FXOWXUD� GR� IHLMRHLUR�� R� HIHLWR� GD� VHOHomR� QDWXUDO� IRL� UHODWDGR
LQLFLDOPHQWH� SRU� +DPEOLQ� �������� HQYROYHQGR� TXDWUR� SRSXODo}HV� VHJUHJDQWHV
DYDOLDGDV�QDV�JHUDo}HV�GH�)� D�)���&RQVWDWRX�VH�TXH�RFRUUHX�DXPHQWR�H[SUHVVLYR
QD� SURGXWLYLGDGH� GH� JUmRV� DSHQDV� QR� FDVR� GDV� SRSXODo}HV� VHJUHJDQWHV� FRP
PHQRU� PpGLD�� 2� DXWRU� DUJXPHQWRX� TXH� LVVR� RFRUUHX� SRUTXH�� QR� FDVR� GDV
SRSXODo}HV� PHQRV� SURGXWLYDV�� RFRUUHUDP� FHUWDPHQWH� LQGLYtGXRV� PHQRV
DGDSWDGRV�� DOpP� GLVVR�� D� VHOHomR� QDWXUDO� SRGH� DWXDU� FRP� PDLRU� LQWHQVLGDGH�
PHVPR�FRQVLGHUDQGR�R�FXUWR�SHUtRGR��DSHQDV�TXDWUR�JHUDo}HV��2EVHUYRX�VH�TXH
R�HIHLWR�GD�VHOHomR�QDWXUDO�QmR�QHFHVVDULDPHQWH�FRQGX]�j�REWHQomR�GH�VHPHQWHV
PHQRUHV��FRPR�KDYLD�VLGR�UHODWDGR�DQWHULRUPHQWH� �+DPEOLQ���������1DV�TXDWUR
SRSXODo}HV��D�DOWHUDomR�QR�SHVR�GDV�VHPHQWHV��TXDQGR�RFRUUHX��IRL�SHTXHQD�

(P� WUDEDOKR� VHPHOKDQWH�� QR� %UDVLO�� VHLV� SRSXODo}HV� VHJUHJDQWHV� GH
IHLMRHLUR� H� DV� UHVSHFWLYDV� OLQKDJHQV� JHQLWRUDV� IRUDP� DYDOLDGDV� HP� VXFHVVLYDV
JHUDo}HV� SDUD� YHULILFDU� VH� D� VHOHomR� QDWXUDO� DWXD� QD� GLUHomR� GHVHMDGD� SHORV
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PHOKRULVWDV��&RUWH���������$V�SRSXODo}HV�IRUDP�SURYHQLHQWHV�GR�FUX]DPHQWR�GH
GXDV� OLQKDJHQV� SUHFRFHV�� (6$/� ���� H� 0DQWHLJmR� )RVFR�� FRP� WUrV� GH� FLFOR
QRUPDO��&DULRFD�0*��0LOLRQiULR� H�2XUR��$V� VHLV� SRSXODo}HV� VHJUHJDQWHV� H� DV
FLQFR� OLQKDJHQV� SDUHQWDLV� IRUDP� DYDOLDGDV� HP� H[SHULPHQWRV� FRQGX]LGRV� GD
JHUDomR�)� DWp�D�)����SHOR�PpWRGR�GD�SRSXODomR��QR�GHOLQHDPHQWR�GH�EORFRV�DR
DFDVR��HP�WUrV�ORFDLV�GH�0LQDV�*HUDLV��/DYUDV��/DPEDUL�H�3DWRV�GH�0LQDV��H�WUrV
pSRFDV�GH�VHPHDGXUD�GXUDQWH�R�DQR��1D�FROKHLWD��DV�VHPHQWHV�GH�FDGD�SRSXODomR
HUDP�PLVWXUDGDV��UHWLUDQGR�VH�XPD�DPRVWUD�DR�DFDVR�SDUD�GDU�RULJHP�j�JHUDomR
VHJXLQWH�� 8WLOL]DQGR� RV� GDGRV� PpGLRV� GH� SURGXWLYLGDGH� GH� JUmRV�� IRUDP
HVWLPDGRV� RV� FRHILFLHQWHV� GH� UHJUHVVmR� OLQHDU� �E�� HQWUH� DV� JHUDo}HV� �YDULiYHO
LQGHSHQGHQWH�� H� D GLIHUHQoD� HQWUH� R� GHVHPSHQKR�PpGLR� GDV� SRSXODo}HV� H� GDV
GXDV�OLQKDJHQV�SDUHQWDLV��&RQVWDWRX�VH�TXH�D�VHOHomR�QDWXUDO�DWXRX�HP�WRGDV�DV
SRSXODo}HV� VHJUHJDQWHV�� QRV� WUrV� ORFDLV�� FRQWULEXLQGR� FRP� DXPHQWR� QD
SURGXWLYLGDGH�GH�JUmRV��HP�PpGLD�GH������SRU�JHUDomR��HP�UHODomR�j�PpGLD�GD
SRSXODomR�LQLFLDO�DYDOLDGD�

'DQGR� FRQWLQXLGDGH� DR� WUDEDOKR� GH� &RUWH� ������� SDUD� D� REWHQomR� GH
LQIRUPDo}HV�VREUH�R�HIHLWR�GD�VHOHomR�QDWXUDO�QRV�GLIHUHQWHV�FDUDFWHUHV�GD�FXOWXUD
GR� IHLMRHLUR��*RQoDOYHV��������XWLOL]RX�DV�PHVPDV�SRSXODo}HV� VHJUHJDQWHV��$V
SRSXODo}HV�HQYROYHQGR�D�OLQKDJHP�(6$/�����IRUDP�DYDQoDGDV�GD�JHUDomR�)� j
)� H�DV�SRSXODo}HV�FRP�0DQWHLJmR�)RVFR����IRUDP�DYDQoDGDV�GH�)� D�)����7RGDV
HVVDV� JHUDo}HV� IRUDP� DYDOLDGDV� VLPXOWDQHDPHQWH�� 2EVHUYRX�VH�� FRP� R� DYDQoR
GDV� JHUDo}HV��TXH� DV� SODQWDV� GH� KiELWR� GHWHUPLQDGR�� SURYDYHOPHQWH� SRU� VHUHP
PHQRV� FRPSHWLWLYDV�� IRUDP� VHQGR� JUDGDWLYDPHQWH� HOLPLQDGDV�� &RQFOXLX�VH�
HQWmR�� TXH� TXDQGR� R� REMHWLYR� p� REWHU� OLQKDJHQV� GH� KiELWR� GHWHUPLQDGR�� HP
SRSXODomR� TXH� HVWLYHU� VHJUHJDQGR� SDUD� HVVH� FDUiWHU�� R� PpWRGR� GR� ³EXON´� QmR
GHYH� VHU� XWLOL]DGR�� 1R� FDVR� GR� SHVR� GH� ���� JUmRV�� RV� UHVXOWDGRV� IRUDP
VHPHOKDQWHV�DR�GR�KiELWR�GH�FUHVFLPHQWR�� LVWR�p��D�SURSRUomR�GH�JUmRV�JUDQGHV
IRL� GUDVWLFDPHQWH� UHGX]LGD� FRP� R� DYDQoR� GDV� JHUDo}HV�� FRPR� UHODWDGR� SRU
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+DPEOLQ� �������� 5HODWRX�VH�� DLQGD�� SDUD� RV� WUrV� FUX]DPHQWRV�� TXH� D� VHOHomR
QDWXUDO� DWXRX�QR�VHQWLGR�GH�SUHVHUYDU� DV� SODQWDV� FRP�PDLRU� SURGXWLYLGDGH�� HP
PpGLD�GH������SRU�JHUDomR��HP�UHODomR�j�SRSXODomR�LQLFLDO�

3URFXUDQGR�YHULILFDU�VH�D�VHOHomR�QDWXUDO�LGHQWLILFDYD�RV�LQGLYtGXRV�H�RX
OLQKDJHQV� HVSHFtILFDV� SDUD� FDGD� DPELHQWH�� LVWR� p�� VH� FDSLWDOL]DYD� RV� HIHLWRV� GD
LQWHUDomR�GRV�JHQyWLSRV�[�DPELHQWHV��3LUROD�HW�DO���������XWLOL]DUDP�D�SRSXODomR
SURYHQLHQWH�GR�FUX]DPHQWR�GH�(6$/�����[�&DULRFD�0*��DYDQoDGDV�SHOR�PpWRGR
GD�SRSXODomR�DWp�)����HP�WUrV�ORFDLV�GR�HVWDGR�GH�0LQDV�*HUDLV��/DYUDV��/DPEDUL
H�3DWRV�GH�0LQDV��'D�SRSXODomR�GH�FDGD�ORFDO�UHWLUDUDP�VH����IDPtOLDV�)�������TXH
IRUDP� SRVWHULRUPHQWH�PXOWLSOLFDGDV�� REWHQGR�VH� IDPtOLDV� )������� (VVDV� IDPtOLDV�
MXQWDPHQWH� FRP� WUrV� WHVWHPXQKDV� �&DULRFD� 0*�� (6$/� ���� H� 3pUROD��� IRUDP
DYDOLDGDV� VLPXOWDQHDPHQWH� QRV�PHVPRV� WUrV� ORFDLV� RQGH� RFRUUHX� R� DYDQoR� GDV
JHUDo}HV�� &RQVWDWRX�VH� TXH� D� YDULkQFLD� GD� LQWHUDomR� IDPtOLDV� [� RULJHP� IRL� GH
JUDQGH� PDJQLWXGH�� H� LQFOXVLYH� EHP� VXSHULRU� j� YDULkQFLD� JHQpWLFD� HQWUH� DV
IDPtOLDV��)LFRX�HYLGHQFLDGR�TXH�GXUDQWH�D�FRQGXomR�GDV�SRSXODo}HV�VHJUHJDQWHV
SHOR�PpWRGR� GD� SRSXODomR�� D� VHOHomR� QDWXUDO� DWXRX� SUHVHUYDQGR� RV� LQGLYtGXRV
PDLV� DGDSWDGRV� SDUD� R� DPELHQWH� HP� TXH� RFRUUHX� R� DYDQoR� GDV� SRSXODo}HV�
$VVLP��Ki�D�QHFHVVLGDGH�GH�RV�PHOKRULVWDV�DYDQoDUHP�DV�SRSXODo}HV�VHJUHJDQWHV
HP� DPELHQWHV� GLIHUHQWHV�� YLVDQGR� D� REWHQomR� GH� OLQKDJHQV� TXH� DVVRFLHP� ERP
GHVHPSHQKR�H�PDLRU�DGDSWDomR�DRV�DPELHQWHV�GH�FXOWLYR�HP�TXH�VH�GHVWDFDUDP�
5HVXOWDGRV� VHPHOKDQWHV�� LQFOXVLYH� HP� SRSXODo}HV� VHJUHJDQWHV� FRQGX]LGDV� SRU
PHQRU� WHPSR�� IRUDP� UHODWDGRV� HP� 3KDVHROXV� OXQDWXV /�� �7XFNHU� 	� +DUGLQJ�
������

&RPR� IRL� FRPHQWDGR� DQWHULRUPHQWH�� XPD� GHFLVmR� LPSRUWDQWH� GR
PHOKRULVWD�p�FRP�UHODomR�DR�PRPHQWR�GH�VH�LQLFLDU�D�DYDOLDomR�GDV�SURJrQLHV��RX
VHMD�� D� DEHUWXUD� GR� ³EXON´�� (PERUD� WHRULFDPHQWH� QmR� VH� MXVWLILTXH� SRVWHUJDU� D
DEHUWXUD� GR� ³EXON´� DOpP� GH� )��� DOJXQV� PHOKRULVWDV� WrP� SUHIHULGR� FRQGX]LU� D
SRSXODomR�SRU�XP�JUDQGH�Q~PHUR�GH�JHUDo}HV��(VWH�SURFHGLPHQWR�p�EDVHDGR�QR
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VHJXLQWH�UDFLRFtQLR��D�SDUWLU�GDV�JHUDo}HV�)� D�)���TXDQGR�D�TXDVH�WRWDOLGDGH�GRV
ORFRV�HVWi�HP�KRPR]LJRVH��D�SRSXODomR�VHJUHJDQWH�p�FRQVWLWXtGD�GH�XPD�PLVWXUD
GH�OLQKDJHQV�H�D�VHOHomR�QDWXUDO�SRGH�VHU�PDLV�HILFLHQWH�SRU�DWXDU�QD�HOLPLQDomR
GDTXHODV� GH� PHQRU� SRWHQFLDO�� DXPHQWDQGR� D� SUREDELOLGDGH� GH� LGHQWLILFDU
OLQKDJHQV� VXSHULRUHV� SRVWHULRUPHQWH�� DR� LQYpV� GH� XWLOL]DU� XPD� PLVWXUD� GH
SURJrQLHV� VHJUHJDQGR��$OODUG���������1D� OLWHUDWXUD�QmR� IRL�HQFRQWUDGR�QHQKXP
UHODWR�D�HVVH�UHVSHLWR�
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����/RFDLV

2V� H[SHULPHQWRV� IRUDP� FRQGX]LGRV� QR� PXQLFtSLR� GH� /DYUDV�� QD� iUHD
H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�%LRORJLD�GD�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV
�8)/$�� VLWXDGR� QD� UHJLmR� VXO� GR� HVWDGR� GH� 0LQDV� *HUDLV�� D� ���� PHWURV� GH
DOWLWXGH��������¶�6�GH�ODWLWXGH�H�������¶:�GH�ORQJLWXGH��H�QR�PXQLFtSLR�GH�,MDFL�
iUHD� H[SHULPHQWDO� GD� )XQGDomR� GH� $SRLR� DR� (QVLQR�� 3HVTXLVD� H� ([WHQVmR
�)$(3(��� VLWXDGR� QD� UHJLmR� VXO� GR� HVWDGR� GH�0LQDV� *HUDLV�� D� ���� PHWURV� GH
DOWLWXGH��������¶�6�GH�ODWLWXGH�H�������¶:�GH�ORQJLWXGH�

����0DWHULDO�XWLOL]DGR

)RL�XWLOL]DGD�XPD�SRSXODomR�VHJUHJDQWH�SURYHQLHQWH�GR�FUX]DPHQWR�HQWUH
RV�JHQLWRUHV�&DULRFD�0*�H�(6$/�����

&DULRFD�0*�� p� XPD� FXOWLYDU� SURYHQLHQWH� GD� 8QLYHUVLGDGH� )HGHUDO� GH
/DYUDV� TXH� SRVVXL� KiELWR� GH� FUHVFLPHQWR� LQGHWHUPLQDGR� WLSR� ,,�� FRP� JUmRV
SHTXHQRV��WHJXPHQWR�FUHPH�FRP�HVWULDV�PDUURP�H�FLFOR�QRUPDO�

(6$/� ����� p� XPD� OLQKDJHP� SURYHQLHQWH� GD� 8QLYHUVLGDGH� )HGHUDO� GH
/DYUDV� FRP� KiELWR� GH� FUHVFLPHQWR� GHWHUPLQDGR� WLSR� ,�� FRP� JUmRV� JUDQGHV�
WHJXPHQWR�DPDUHOR�H�GH�FLFOR�SUHFRFH��

2�FUX]DPHQWR�HQWUH�HVVHV�GRLV�JHQLWRUHV�H�R�DYDQoR�GDV�JHUDo}HV�GH�)�
DWp� )�� IRUDP� UHDOL]DGRV� SRU� &RUWH� �������� $V� SRSXODo}HV� VHJUHJDQWHV� IRUDP
DYDQoDGDV� SHOR� PpWRGR� GR� ³EXON´�� (P� FDGD� JHUDomR�� DSyV� D� FROKHLWD�� DV
VHPHQWHV� HUDP� PLVWXUDGDV�� XPD� SDUWH� HUD� DUPD]HQDGD� HP� FkPDUD� IULD� H� R
UHVWDQWH�HUD�XWLOL]DGR�SDUD�REWHU�D�JHUDomR�VHJXLQWH�
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$SUR[LPDGDPHQWH� ����� VHPHQWHV� GH� FDGD� XPD� GDV� SRSXODo}HV
VHJUHJDQWHV�� )��� )� H� )���� IRUDP� VHPHDGDV� HP� PDUoR� GH� ������ QR� FDPSR
H[SHULPHQWDO�GR�'HSDUWDPHQWR�GH�%LRORJLD��8)/$��/DYUDV�

��� $YDOLDomR�GDV�IDPtOLDV
������6DIUD�GR�LQYHUQR�GH�����

3RU� RFDVLmR� GD� FROKHLWD� GDV� SODQWDV� GH� FDGD� ³EXON´� IRUDP� WRPDGDV�� DR
DFDVR������SODQWDV�GD�SRSXODomR�)� H�����GDV�RXWUDV�GXDV��)� H�)����$V�SODQWDV
IRUDP�WULOKDGDV�LQGLYLGXDOPHQWH�H��QD�VDIUD�VHJXLQWH��GHUDP�RULJHP�jV�VHPHQWHV
GDV�IDPtOLDV�)�����)��� H�)�������(VVDV�IDPtOLDV��MXQWDPHQWH�FRP�RV�GRLV�JHQLWRUHV�
IRUDP�DYDOLDGDV�QR� LQYHUQR�GH������� VHPHDGXUD�HP� MXOKR�� HP� ,MDFL��XWLOL]DQGR
XP�OiWLFH�VLPSOHV�����[�����VHQGR�DV�SDUFHODV�FRQVWLWXtGDV�SRU�XPD�OLQKD�GH�XP
PHWUR� H� PHLR�� HVSDoDGDV� GH� ���� PHWUR�� QXPD� GHQVLGDGH� GH� ��� VHPHQWHV� SRU
PHWUR��2�FDUiWHU�DYDOLDGR�IRL�SHVR�GH�JUmRV�SRU�SDUFHOD�

1D�FRQGXomR�GR�H[SHULPHQWR�IRL�HPSUHJDGD�DGXEDomR�HTXLYDOHQWH�D����
NJ�KD�GR�IHUWLOL]DQWH���������QD�VHPHDGXUD�H����GLDV�DSyV�D�HPHUJrQFLD�IRUDP
DSOLFDGRV�����NJ�KD�GH�VXOIDWR�GH�DP{QLR�HP�FREHUWXUD��2�VXSULPHQWR�GH�iJXD�
QRV� SHUtRGRV� GH� GHILFLrQFLD� KtGULFD�� IRL�PDQWLGR� SRU� LUULJDo}HV� VXSOHPHQWDUHV�
FRP� OkPLQDV�GH�DSUR[LPDGDPHQWH����PP��VHPDQDOPHQWH��3RU�PHLR�GR�XVR�GH
KHUELFLGDV��HP�SUp�HPHUJrQFLD�H�HP�SyV�HPHUJrQFLD��DV�SODQWDV�IRUDP�PDQWLGDV
OLYUHV� GH� FRPSHWLomR� FRP� SODQWDV� GDQLQKDV�� 1mR� IRL� HIHWXDGR� R� FRQWUROH� GH
SUDJDV�H�GRHQoDV�

������6DIUD�GDV�iJXDV�GH�����

1R�VHJXQGR�H[SHULPHQWR��IRUDP�DYDOLDGDV�RV�JHQLWRUHV�H�DV�IDPtOLDV�)����
)���� H�)������� QD� VDIUD�GDV�iJXDV�� VHPHDGXUD� HP�QRYHPEUR�GH� ������ QR�FDPSR
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H[SHULPHQWDO�GR�'%,�8)/$�/DYUDV��1HVVH�FDVR��R�GHOLQHDPHQWR�IRL�XP�OiWLFH���
[����� FRP� WUrV� UHSHWLo}HV�� H� DV�SDUFHODV� IRUDP�FRQVWLWXtGDV� SRU� GXDV� OLQKDV� GH
GRLV�PHWURV�� HVSDoDGDV� GH� ���P�� QD� GHQVLGDGH� GH� ��� VHPHQWHV� SRU� PHWUR�� 2V
WUDWRV� FXOWXUDLV� IRUDP� RV� PHVPRV� XWLOL]DGRV� QD� VDIUD� DQWHULRU� H� R� FDUiWHU� VRE
DYDOLDomR�WDPEpP�IRL�SURGXomR�GH�JUmRV�SRU�SDUFHOD�

������6DIUD�GD�VHFD�GH�����

1RYDPHQWH�DV�����IDPtOLDV�H�RV�GRLV�JHQLWRUHV�IRUDP�DYDOLDGRV�QD�VDIUD
GD�VHFD��FRP�VHPHDGXUD�HP�PDUoR�GH�������HP�/DYUDV��1HVWH�FDVR��DV�IDPtOLDV
DYDOLDGDV�IRUDP�)�����)���� H�)�������)RL�XWLOL]DGR�R�GHOLQHDPHQWR�HP� OiWLFH����[
����HP�SDUFHODV�GH�GXDV�OLQKDV�GH�GRLV�PHWURV��2V�PHVPRV�WUDWRV�FXOWXUDLV�IRUDP
HPSUHJDGRV�QD�DYDOLDomR�GH�SURGXomR�GH�JUmRV�SRU�SDUFHOD�

��� $QiOLVH�JHQpWLFR�HVWDWtVWLFD�GRV�GDGRV
������$QiOLVH�GH�YDULkQFLD�GRV�GDGRV�SRU�VDIUD

2V� GDGRV� GH� SURGXWLYLGDGH� GH� JUmRV� IRUDP� LQLFLDOPHQWH� VXEPHWLGRV� j
DQiOLVH�GH�YDULkQFLD�SRU� H[SHULPHQWR��XWLOL]DQGR�R� VHJXLQWH�PRGHOR� HVWDWtVWLFR�
FRQVLGHUDQGR�WRGRV�RV�HIHLWRV��H[FHWR�D�PpGLD��FRPR�DOHDWyULRV�

<LMN �P���WL �UM ��EN�M� ��HLMN
HP�TXH�
\LMN��REVHUYDomR�UHIHUHQWH�DR�WUDWDPHQWR�L�QR�EORFR�N��GHQWUR�GD�UHSHWLomR�M�
P��PpGLD�JHUDO�
WL��HIHLWR�DOHDWyULR�GR�WUDWDPHQWR�L��VHQGR�L� ����������������
UM��HIHLWR�DOHDWyULR�GD�UHSHWLomR�M��VHQGR�M� ������QR�H[SHULPHQWR�GH�,MDFL�H�M� ������
��QRV�GRLV�H[SHULPHQWRV�GH�/DYUDV�

EN�M�� HIHLWR�GR�EORFR�N�GHQWUR�GD�UHSHWLomR�M��VHQGR�N� ����������������
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HLMN��HUUR�H[SHULPHQWDO�DVVRFLDGR�j�REVHUYDomR�<LMN��DVVXPLQGR�TXH�RV�HUURV�VmR
LQGHSHQGHQWHV�H�QRUPDOPHQWH�GLVWULEXtGRV��FRP�PpGLD�]HUR�H�YDULkQFLD� �V �

��������(VWLPDWLYDV�GH�SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV�SRU�VDIUD

D��9DULkQFLD� JHQpWLFD� HQWUH� DV� IDPtOLDV� GHULYDGDV� GH� SODQWDV� SRU� RULJHP� H� SRU
VDIUD�� �

* D
)LÖV �
�
* D
)LÖV  � � �

U
44 H3L �

VHQGR�TXH�
D��FRUUHVSRQGH�jV�VDIUDV�GH�LQYHUQR��iJXDV�RX�VHFD�
4)L¶��TXDGUDGR�PpGLR�HQWUH�DV�IDPtOLDV�GH�FDGD�RULJHP��RX�VHMD�
)DPtOLDV�)�����)��� H�)����� ��VDIUD�GH�LQYHUQR�)DPtOLDV�)�����)���� H�)��������VDIUD�GDV�iJXDV�)DPtOLDV�)�����)���� H�)��������VDIUD�GD�VHFD�4H��TXDGUDGR�PpGLR�GR�HUUR�

E��9DULkQFLD�IHQRWtSLFD�HQWUH�DV�PpGLDV�GDV�IDPtOLDV�SRU�RULJHP�� �
) 
)LÖV ��

�
) 
)LÖV  � U

43L

F��+HUGDELOLGDGH�SDUD�VHOHomR�QD�PpGLD�GDV�IDPtOLDV�SRU�RULJHP�� �
) 
LKÖ ��

�
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�
)
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)RUDP�REWLGRV�RV�OLPLWHV�LQIHULRU��/,��H�VXSHULRU��/6��GDV�HVWLPDWLYDV�GH
�KÖ SHODV�H[SUHVV}HV�DSUHVHQWDGDV�SRU�.QDSS�HW�DO����������FRP�FRQILDQoD�GH���D
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HP�TXH��)��YDORU�HVWLPDGR�D���D���H�D���
JO� H�JO���JUDXV�GH�OLEHUGDGH�GH�43L H�4H��UHVSHFWLYDPHQWH�

������$QiOLVH�GH�YDULkQFLD�FRQMXQWD

$� DQiOLVH� GH� YDULkQFLD� FRQMXQWD� IRL� UHDOL]DGD� XWLOL]DQGR� DV� PpGLDV
DMXVWDGDV�GH�FDGD�VDIUD��7DEHOD�����2�PRGHOR�HVWDWtVWLFR�DGRWDGR��FRQVLGHUDQGR
WRGDV�DV�IRQWHV�GH�YDULDomR�FRPR�DOHDWyULRV��H[FHWR�VDIUD�H�PpGLD��IRL�
< LD  �P ��S L ��V D ���SV� LD �� H LD
HP�TXH�
< LD��REVHUYDomR�UHIHUHQWH�j�IDPtOLD�L��QD�VDIUD�D�
P��PpGLD�JHUDO�GR�H[SHULPHQWR�
S L��HIHLWR�GD�IDPtOLD�L��VHQGR�L� ����������������
V D��HIHLWR�GD�VDIUD�D��VHQGR�D� ����LQYHUQR������iJXDV��H����VHFD��
�SV� LD��HIHLWR�GD�LQWHUDomR�IDPtOLDV�L�FRP�DV�VDIUDV�D�
H LD��HUUR�H[SHULPHQWDO�PpGLR�DVVRFLDGR�j�REVHUYDomR�< LD�
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7$%(/$� ��� (VTXHPD� GD� DQiOLVH� GH� YDULkQFLD� FRQMXQWD�� FRP� DV� UHVSHFWLYDV
HVSHUDQoDV�GRV�TXDGUDGRV�PpGLRV�(�40���SDUD�D�SURGXWLYLGDGH�GH
JUmRV��NJ�KD��GH�IDPtOLDV�GHULYDGDV�GH�SODQWDV�)���)� H�)����HP�WUrVVDIUDV��³LQYHUQR�����´��³iJXDV�����´�H�³VHFD�����´�

)RQWHV�GH�YDULDomR 40 (�40�
6DIUD
)DPtOLDV 4� �

HV �� U D �
*V

(QWUH�WLSRV�GH�IDPtOLDV
(QWUH�IDPtOLDV�)���)� RX�)�� 4�L �

HV �� U D �
*)LV

(QWUH�WHVWHPXQKDV
7HVWHPXQKDV�[�IDPtOLDV

)DPtOLDV�[�VDIUDV 4� �
HV �� U �

*[6V
(QWUH�WLSRV�GH�IDPtOLDV�[�VDIUDV
(QWUH�IDPtOLDV�)���)� RX�)����[�VDIUDV 4�L �

HV �� U �
[6*)LV

)DPtOLDV�YV��WHVWHPXQKDV�[�VDIUDV
(QWUH�WHVWHPXQKDV�YV��VDIUDV

(UUR�HIHWLYR�PpGLR 4� �
HV

U ��PpGLD�KDUP{QLFD�GR�Q~PHUR�GH�UHSHWLo}HV�

��������(VWLPDWLYDV�GH�SDUkPHWURV�JHQpWLFRV�H�IHQRWtSLFRV

$�SDUWLU�GDV�HVSHUDQoDV�GRV�TXDGUDGRV�PpGLRV�DSUHVHQWDGDV�QD�7DEHOD���
IRUDP�REWLGDV�DV�VHJXLQWHV�HVWLPDWLYDV�
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D� 9DULkQFLD� JHQpWLFD�� HVWLPDGD� SRU� PHLR� GD� FRYDULkQFLD� HQWUH� R
GHVHPSHQKR� PpGLR� GDV� IDPtOLDV� FRQVLGHUDQGR� RV� SDUHV� GH� DPELHQWHV
�VDIUDV���&RY*�D[�D\���

&RY*�D[�D\� � �Q
Q

D\D[
D[D\

�

66�6

HP�TXH�
D[�H�D\��PpGLDV�GDV�IDPtOLDV�QDV�VDIUDV��LQYHUQR��iJXDV�H�VHFD���WRPDGDV�GXDV
D� GXDV�� 2� YDORU� GH� &RY*�D[�D\� IRL� REWLGR� SHOD� PpGLD� GDV� WUrV� FRUUHODo}HV
&RY*�D��D�� �LQYHUQR�H�iJXDV���&RY*�D��D�� �LQYHUQR�H�VHFD���&RY*�D��D�� �iJXDV�H
VHFD��
Q����JUDX�GH�OLEHUGDGH�

E��9DULkQFLD� IHQRWtSLFD� HQWUH� DV�PpGLDV� GDV� IDPtOLDV�� LQGHSHQGHQWH� GD� RULJHP
� �
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�
)ÖV  � DU
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F��9DULkQFLD�GD�LQWHUDomR�GDV�IDPtOLDV�[�VDIUDV�� �
*[6ÖV �

�
*[6ÖV  � U

44 �� �

G�� +HUGDELOLGDGH� QR� VHQWLGR� DPSOR� SDUD� VHOHomR� QD� PpGLD� GDV� IDPtOLDV�
LQGHSHQGHQWH�GD�RULJHP�� �KÖ ��
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)RUDP�REWLGRV�RV�OLPLWHV�LQIHULRU��/,��H�VXSHULRU��/6��GDV�HVWLPDWLYDV�GH
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H��9DULkQFLD�JHQpWLFD�HVWLPDGD�SRU�PHLR�GD�FRYDULkQFLD�GR�GHVHPSHQKR�PpGLR
GDV� IDPtOLDV� GHULYDGDV� GH� SODQWDV� QD� JHUDomR� )L¶ �)L¶  � )��� )� RX� )���
�&RY*�)L¶D[�)L¶D\���
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HP�TXH�
)L¶D[ H�)L¶D\��PpGLDV�GDV�IDPtOLDV�GHULYDGDV�GH�SODQWDV�QD�JHUDomR�)L�QDV�VDIUDV
�LQYHUQR��iJXDV�H�VHFD��� WRPDGDV�GXDV�D�GXDV��2�YDORU�GH�&RY*�)L¶D[�)L¶D\� IRL
REWLGR� SHOD� PpGLD� GDV� WUrV� FRUUHODo}HV�� &RY*�)L¶D��)L¶D�� �LQYHUQR� H� iJXDV��
&RY*�)L¶D��)L¶D�� �LQYHUQR�H�VHFD��H�&RY*�)L¶D��)L¶D�� �iJXDV�H�VHFD��
Q����JUDX�GH�OLEHUGDGH�
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��5(68/7$'26�(�',6&866­2

$�SRSXODomR� VHJUHJDQWH�GH� RQGH� IRUDP� GHULYDGDV� DV� IDPtOLDV�� FRPR� Mi
PHQFLRQDGR��p�SURYHQLHQWH�GR�FUX]DPHQWR�GDV� OLQKDJHQV�(6$/�����[�&DULRFD
0*�� (VVHV� JHQLWRUHV� IRUDP� HVFROKLGRV� SRU� DSUHVHQWDUHP� DPSOD� YDULDomR� QR
FLFOR��WDPDQKR�GH�JUmRV�H�KiELWR�GH�FUHVFLPHQWR��FDUDFWHUHV�HP�SULQFtSLR�PXLWR
DIHWDGRV� SHOD� DomR� GD� VHOHomR� QDWXUDO�� SRUWDQWR� SURStFLRV� DR� TXH� VH� SURSXQKD
REWHU�FRP�HVVD�SHVTXLVD��e�RSRUWXQR�HQIDWL]DU�TXH�D�DomR�GD�VHOHomR�QDWXUDO��QRV
FDUDFWHUHV� DQWHULRUPHQWH� PHQFLRQDGRV�� IRL� FRQVWDWDGD� SRU� *RQoDOYHV� HW� DO�
�������

2�UHVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GH�FDGD�VDIUD�SDUD�SURGXWLYLGDGH�GH
JUmRV� p� DSUHVHQWDGR� QD� 7DEHOD� �$�� &RQVWDWRX�VH� TXH� R� XVR� GR� GHOLQHDPHQWR
OiWLFH�IRL�XPD�ERD�HVWUDWpJLD��SRLV�HP�WRGRV�RV�WUrV�FDVRV�HOH�IRL�PDLV�HILFLHQWH
TXH�RV�EORFRV�FDVXDOL]DGRV��$�SUHFLVmR�H[SHULPHQWDO�DYDOLDGD�SHOR�FRHILFLHQWH�GH
YDULDomR�SDUD�SURGXWLYLGDGH�GH�JUmRV�YDULRX�GH��������QD�³VHFD´�D��������QDV
³iJXDV´��(VWHV�YDORUHV�VmR�FRQGL]HQWHV�FRP�R�TXH�p�QRUPDOPHQWH�REVHUYDGR�HP
H[SHULPHQWRV� GH� DYDOLDomR� GH� IDPtOLDV� FRQGX]LGRV� QD� UHJLmR� �0DUTXHV� -~QLRU�
�������$�SURGXWLYLGDGH�PpGLD�YDULRX�GH������NJ�KD�QDV�iJXDV�D������NJ�KD�QR
LQYHUQR�

&RQVWDWRX�VH�GLIHUHQoD�VLJQLILFDWLYD��3�������HQWUH�WLSRV�GH�IDPtOLDV�QDV
WUrV� VDIUDV�� 2� PHVPR� IRL� REVHUYDGR� TXDQGR� VH� SURFHGHX� D� GHFRPSRVLomR� GD
IRQWH�GH�YDULDomR�HQWUH�DV�IDPtOLDV�GHULYDGDV�GH�SODQWDV�)���)� H�)����H[FHWR�QD
VDIUD�GH�LQYHUQR��QDV�IDPtOLDV�GHULYDGDV�GH�SODQWDV�)� H�)����FRLQFLGHQWHPHQWH�D
VDIUD� HP� TXH� IRUDP� XWLOL]DGDV� SDUFHODV� PHQRUHV� H� XP� PHQRU� Q~PHUR� GH
UHSHWLo}HV��GXDV�DR�LQYpV�GH�WUrV��7DEHOD��$��

$� IRQWH� GH� YDULDomR� SDLV� IRL� VLJQLILFDWLYD� DSHQDV� QD� VDIUD� GDV� iJXDV
�7DEHOD��$���1HVVD� FRQGLomR��D� FXOWLYDU�&DULRFD�0*�SURGX]LX� �����DFLPD�GD
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OLQKDJHP�(6$/������&KDPD�DWHQomR�R�IDWR�TXH�HP�WRGDV�DV�VDIUDV�R�FRQWUDVWH
WHVWHPXQKD�YHUVXV�IDPtOLDV�IRL�QmR�VLJQLILFDWLYR�

1D� DQiOLVH� FRQMXQWD� �7DEHOD� ���� REVHUYRX�VH� GLIHUHQoD� VLJQLILFDWLYD
�3������� SDUD� WRGDV� DV� IRQWHV� GH� YDULDomR�� H[FHWR� SDUD�SDLV� H� SDUD� R� FRQWUDVWH
IDPtOLDV�YHUVXV�WHVWHPXQKDV�[�VDIUDV��$�LQWHUDomR�IDPtOLDV�[�VDIUDV�HYLGHQFLD�TXH
R�FRPSRUWDPHQWR�GDV�IDPtOLDV�QmR�IRL�FRLQFLGHQWH�QDV�GLIHUHQWHV�VDIUDV��&RPR�DV
FRQGLo}HV� DPELHQWDLV� HQWUH� DV� VDIUDV� VmR� EHP�GLVWLQWDV� H�Ki� GLIHUHQoD� HQWUH� DV
IDPtOLDV�� p� HVSHUDGR� TXH� HVVDV� UHVSRQGDP� GH� PRGR� GLVWLQWR� DRV� HVWtPXORV
DPELHQWDLV��$�RFRUUrQFLD�GH�LQWHUDomR�JHQyWLSRV�[�VDIUDV�p�FRPXPHQWH�UHODWDGD
QD� OLWHUDWXUD� FRP� D� FXOWXUD� GR� IHLMRHLUR� �$EUHX� HW� DO��� ������ 5DPDOKR� HW� DO��
������

8P� GRV� UHVXOWDGRV� PDLV� H[SUHVVLYRV� GD� 7DEHOD� �� p� D VLJQLILFkQFLD� GR
WHVWH�GH�)��3����������SDUD�D�IRQWH�GH�YDULDomR�HQWUH�WLSRV�GH�IDPtOLDV��LQGLFDQGR
TXH� D� SURGXWLYLGDGH� PpGLD� YDULRX� GH� DFRUGR� FRP� D� JHUDomR� GD� SODQWD� TXH
RULJLQRX� DV� IDPtOLDV��9HMD�� QD�7DEHOD� ��� TXH� D�PDLRU� SURGXWLYLGDGH�PpGLD� IRL
REVHUYDGD�� LQGHSHQGHQWH� GD� VDIUD�� HQWUH� DV� IDPtOLDV� GHULYDGDV� GH� SODQWDV� )���
(VVD�VXSHULRULGDGH�IRL�GH�����HP�UHODomR�jV�IDPtOLDV�GHULYDGDV�GH�SODQWDV�)��

&RPR� D� LQWHUDomR� HQWUH� WLSRV� GH� IDPtOLDV� [� VDIUDV� IRL� VLJQLILFDWLYD� �3�
��������� SURFXURX�VH� YHULILFDU� VH� HVVHV� UHVXOWDGRV� DQWHULRUPHQWH� UHODWDGRV� QmR
IRUDP�FRLQFLGHQWHV�HQWUH�DV� VDIUDV��2EVHUYRX�VH�TXH��HPERUD�D� LQWHUDomR� WHQKD
VLGR� VLJQLILFDWLYD�� HP� WRGDV� DV� VDIUDV� D� SURGXWLYLGDGH� PpGLD� GDV� IDPtOLDV
GHULYDGDV� GH�SODQWDV�)� IRL�PHQRU� H� D GDV� SODQWDV�)�� IRL�PDLRU� �7DEHOD�����$
LQWHUDomR� RFRUUHX� SRUTXH� KRXYH� GLIHUHQoD� QD�PDJQLWXGH� GD� UHVSRVWD� j� VHOHomR
QDWXUDO�HQWUH�DV�VDIUDV��(OD�IRL�SURSRUFLRQDOPHQWH�PDLRU�QD�³VDIUD�GDV�iJXDV´��RX
VHMD��QD�SLRU�FRQGLomR�GH�FXOWLYR��VHQGR��SRUWDQWR��PDLV�XP�DVSHFWR�IDYRUiYHO�GD
FRQGXomR�GDV�SRSXODo}HV�HP�³EXON´�
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7$%(/$����5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�FRQMXQWD�GD�SURGXWLYLGDGH�GH�JUmRV
�NJ�KD��REWLGD�QD�DYDOLDomR�GH�IDPtOLDV�GHULYDGDV�GH�SODQWDV�)���)�H�)����HP�WUrV�VDIUDV��³LQYHUQR�����´��³iJXDV�����´�H�³VHFD�����´�

)9 */ 40 3URE�
6DIUD � ���������������� ������
)DPtOLDV ��� ������������ ������
(QWUH�WLSRV�GH�IDPtOLDV � ������������ ������
(QWUH�IDPtOLDV�)� ��� ������������ ������
(QWUH�IDPtOLDV�)� ��� ������������ ������
(QWUH�IDPtOLDV�)�� ��� ���������� ������
(QWUH�WHVWHPXQKDV � ���������� ������
)DPtOLDV�[�WHVWHPXQKDV � ������������� ������

)DPtOLDV�[�VDIUDV ����� ������������ ������
(QWUH�WLSRV�GH�IDPtOLDV�[�VDIUDV � ������������ ������
(QWUH�IDPtOLDV�)� [�VDIUDV ����� ������������ ������
(QWUH�IDPtOLDV�)� [�VDIUDV ����� ������������ ������
(QWUH�IDPtOLDV�)�� [�VDIUDV ����� ���������� ������
)DPtOLDV�YV��WHVWHPXQKDV�[�VDIUDV � ���������� ������
(QWUH�WHVWHPXQKDV�[�VDIUDV � ������������ ������

(UUR�HIHWLYR�PpGLR ����� ����������
0pGLD ��������
&9��� �����
�� *UDXV�GH�OLEHUGDGH�DMXVWDGRV�SHOR�PpWRGR�GH�&RFNUDQ��������

&RPR� Mi� HQIDWL]DGR�� DV� SURGXWLYLGDGHV� PpGLDV� REWLGDV� IRUDP� PXLWR
GLIHUHQWHV� HP� FDGD� XPD� GDV� VDIUDV��1R� LQYHUQR�� D� SURGXWLYLGDGH� IRL� ���� YH]HV
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VXSHULRU�j�REWLGD�QD�VDIUD�GDV�iJXDV��GHVWDUWH�SDUD�R�IDWR�GH�TXH�QHVVD�VDIUD�DV
SDUFHODV� HUDP� PHQRUHV� H� D� H[WUDSRODomR� SDUD� NJ�KD� SRGH� QmR� UHIOHWLU� EHP� D
SURGXWLYLGDGH� SRU� iUHD� �7DEHOD� ���� &RQWXGR�� QD� GHQRPLQDGD� VDIUD� GH� LQYHUQR�
VHPHDGXUD�HP�MXOKR��D�FXOWXUD�p�LUULJDGD�GXUDQWH�WRGR�R�FLFOR�H�DV�WHPSHUDWXUDV�
HVSHFLDOPHQWH� DV� QRWXUQDV�� VmR� PDLV� DPHQDV�� FRQGLomR� IXQGDPHQWDO� SDUD� R
YLQJDPHQWR� GDV� YDJHQV� H� R� HQFKLPHQWR� GRV� JUmRV� �$QGUDGH�� ������� $OpP� GR
PDLV��QHVVD�VDIUD�D�RFRUUrQFLD�GH�SDWyJHQR�p�SUDWLFDPHQWH�QXOD��(VVDV�FRQGLo}HV
IDYRUHFHP�D�REWHQomR�GH�HOHYDGDV�SURGXWLYLGDGHV�

$� DOWHUDomR� QD� PpGLD� FRP� D� HQGRJDPLD� p� HVSHUDGD� QD� SUHVHQoD� GH
GRPLQkQFLD�SRUTXH�KDYHQGR�LQWHUDomR�DOpOLFD�GH�GRPLQkQFLD��RFRUUH�KHWHURVH�H
HVWD� p� UHGX]LGD�GH� ����D�FDGD� JHUDomR� GH� HQGRJDPLD� �5DPDOKR� HW� DO��� ������
&RQWXGR�� QHVWD� VLWXDomR� p� HVSHUDGR� TXH� D SURGXWLYLGDGH� PpGLD� UHGX]D� H� QmR
DXPHQWH� FRPR�RFRUUHX��(P� UHDOLGDGH�� HPERUD� HP� DOJXQV� WUDEDOKRV� WHQKD� VLGR
GHWHFWDGD� KHWHURVH� QD� FXOWXUD� GR� IHLMRHLUR� �1LHQKXLV�	� 6LQJK�� ������ 6RX]D�	
5DPDOKR���������QD�PDLRULD�GRV�WUDEDOKRV�WHP�VLGR�HYLGHQFLDGD�D�SUHGRPLQkQFLD
GD� DomR� DOpOLFD� DGLWLYD� �7DNHGD�� ������ 9LVJDUUD�� ������ 2WXER�� ������ $EUHX�
������

$�SULQFLSDO�UD]mR�SDUD�H[SOLFDU�R�DXPHQWR�QD�PpGLD�p�D�DomR�GD�VHOHomR
QDWXUDO��RX�VHMD��FRP�D�FRQGXomR�GD�SRSXODomR�HP�³EXON´��IRUDP�SUHVHUYDGRV�RV
LQGLYtGXRV� PDLV� DGDSWDGRV�� DTXHOHV� TXH� GHL[DUDP� PDLV� GHVFHQGHQWHV�� FRPR
SUHFRQL]DGR�SRU�'DUZLQ�QR�ILQDO�GR�VpFXOR�;,;��5DPDOKR�HW�DO����������SRUWDQWR
RV�PDLV�SURGXWLYRV��(VVH�IDWR�IRL�LQFOXVLYH�FRQVWDWDGR�DQWHULRUPHQWH��QD�PHVPD
SRSXODomR��TXDQGR�VH�DYDOLRX�R�GHVHPSHQKR�PpGLR�GDV�SRSXODo}HV�VHJUHJDQWHV
�*RQoDOYHV� HW� DO��� ������ &RUWH� HW� DO��� ������� 5HVXOWDGRV� VHPHOKDQWHV� WrP� VLGR
REVHUYDGRV�WDPEpP�HP�RXWUDV�HVSpFLHV��6ROLPDQ�	�$OODUG��������$OODUG��������
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7$%(/$� ��� 0pGLDV� GH� SURGXWLYLGDGH� PpGLD� GH� JUmRV� �NJ�KD�� GDV� IDPtOLDV
GHULYDGDV� GH� SODQWDV� )��� )� H� )�� GRV� JHQLWRUHV�� QDV� VDIUDV� GH
LQYHUQR�������iJXDV������H�VHFD������

6DIUDV
)DPtOLDV ,QYHUQR ÈJXDV 6HFD 0pGLD �
)� ���� ���� ���� ���� �����
)� ���� ���� ���� ���� �����
)�� ���� ���� ���� ���� ������
0pGLD ���� ���� ���� ���� ���
*HQLWRUHV&DULRFD�0* ���� ���� ���� ���� ������
(6$/���� ���� ���� ���� ���� �����
0pGLD ���� ���� ���� ���� ���

$V� GLVWULEXLo}HV� GH� IUHT�rQFLD� GD� SURGXWLYLGDGH� GH� JUmRV� GDV� IDPtOLDV�
DSUHVHQWDGDV�QD�)LJXUD����GHPRQVWUDUDP�D�RFRUUrQFLD�GH�YDULDELOLGDGH�HQWUH� DV
IDPtOLDV��FRQILUPDQGR�D�GLIHUHQoD�FRQVWDWDGD�HQWUH�DV�IDPtOLDV�WDQWR�QDV�SODQWDV
RULXQGDV�GH�)� FRPR�GH�)� RX�)��� �7DEHOD�����&RQVLGHUDQGR� TXH� DV� LQWHUDo}HV
HQYROYHQGR� HVVHV� GLIHUHQWHV� WLSRV� GH� IDPtOLDV� [� VDIUDV� IRUDP� VLJQLILFDWLYDV�
IRUDP� REWLGDV� DV� GLVWULEXLo}HV� GH� IUHT�rQFLD� GDV�PpGLDV� GH� SURGXWLYLGDGH� SRU
VDIUD��)LJXUDV������H�����9HULILFD�VH��FRPR�HUD�HVSHUDGR��TXH�RFRUUHX�GLIHUHQoD
HQWUH� DV� IDPtOLDV� QDV� WUrV� VDIUDV�� )LFD� HYLGHQWH�� FRQWXGR�� TXH� QDV� IDPtOLDV
GHULYDGDV� GDV� SODQWDV� )�� D� GLVWULEXLomR� GH� IUHT�rQFLD� p� PDLV� DVVLPpWULFD� QD
GLUHomR� GH� PDLRU� SURGXWLYLGDGH� PpGLD�� FRPR� HUD� HVSHUDGR� HP� IXQomR� GRV
FRPHQWiULRV�DQWHULRUHV�
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)LJXUD� ��� 'LVWULEXLomR� GH� IUHT�rQFLD� GDV�PpGLDV� GH� SURGXWLYLGDGH� GH� JUmRV�� HP
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&RP�R�GHFRUUHU�GDV�JHUDo}HV�GH�HQGRJDPLD��D�YDULkQFLD�p�JUDGXDOPHQWH
OLEHUDGD��7DEHOD�����DVVLP��HQWUH�DV�IDPtOLDV�GHULYDGDV�GH�SODQWDV�)� RFRUUH�XPD
YDULkQFLD� DGLWLYD� �� �Ö $V ���4XDQGR�D�DEHUWXUD�GR�³EXON´�RFRUUH�QD�)��� Mi� VH� WHP
����� �Ö $V HQWUH�DV�IDPtOLDV��HP�)�� D�DOWHUDomR�p�PXLWR�SHTXHQD��SDVVD�SDUD������

�Ö $V ��VHQGR�TXH�QD�)���WHP�VH�� �Ö $V ��$VVLP��p�HVSHUDGR�TXH�D�YDULkQFLD�HQWUH�DV
IDPtOLDV� DXPHQWH� FRP� R� GHFRUUHU� GD� HQGRJDPLD� DWp� R� OLPLWH� GH� GXDV� YH]HV� D
YDULkQFLD� SUHVHQWH� HQWUH� SODQWDV� )��� 2EVHUYDQGR�� FRQWXGR�� DV� HVWLPDWLYDV
DSUHVHQWDGDV�QD�7DEHOD����YHULILFD�VH��UHVSHFWLYDPHQWH��TXH�QD�DQiOLVH�FRQMXQWD�H
QDV�DQiOLVHV�LQGLYLGXDLV��DR�FRQWUiULR�GR�HVSHUDGR��D�YDULkQFLD�JHQpWLFD�HQWUH�DV
IDPtOLDV�GHULYDGDV�GH�SODQWDV�)� IRL�TXDVH�VHPSUH�PDLRU�TXH�D�GDV�SODQWDV�)���
(VVH�UHVXOWDGR�Vy�SRGH�VHU�H[SOLFDGR�GHYLGR�D�SUREOHPDV�GH�DPRVWUDJHP�RX��R
TXH�p�PDLV�SURYiYHO��j�DomR�GD�VHOHomR�QDWXUDO��$OODUG���������,VWR�p��VH�D�VHOHomR
QDWXUDO� DWXD�� HOD� YDL� JUDGDWLYDPHQWH� XWLOL]DQGR� D� YDULDELOLGDGH� OLEHUDGD� FRP� D
HQGRJDPLD�� QHVVD� FRQGLomR�� D� SURGXWLYLGDGH� PpGLD� DXPHQWD�� FRPR� IRL
REVHUYDGR��H�D�YDULkQFLD�GLVSRQtYHO�LUi�UHGX]LU�

$V� HVWLPDWLYDV� GH� YDULkQFLD� JHQpWLFD� � �Ö*V ��� FRYDULkQFLD� �&RY*�D[�D\��� H
KHUGDELOLGDGH� � �Ö

PK �� HVWmR� DSUHVHQWDGDV� QD� 7DEHOD� ��� 1D� VDIUD� GH� LQYHUQR
REVHUYRX�VH� UHGXomR� GD� YDULkQFLD� JHQpWLFD� FRP� R� DYDQoR� GDV� JHUDo}HV� GH
HQGRJDPLD�� 2� PHVPR� IRL� FRQVWDWDGR� FRP� D� KHUGDELOLGDGH�� LVWR� p�� RFRUUHX
GHFUpVFLPR�� YLVWR� TXH� HVWD� p� GLUHWDPHQWH� SURSRUFLRQDO� j� YDULkQFLD� JHQpWLFD�
2EVHUYRX�VH� TXH� RV� YDORUHV� GD� KHUGDELOLGDGH� SDUD� D� VHOHomR� HQWUH� SODQWDV� QDV
IDPtOLDV�GHULYDGDV�GH�)� IRUDP� VHPHOKDQWHV� DRV� GDV� IDPtOLDV� GHULYDGDV� GH�)���
H[FHWR� QD� VDIUD� GH� LQYHUQR�� 1HVWD� VDIUD�� KRXYH� UHGXomR� GUiVWLFD� GRV� YDORUHV�
PRVWUDQGR� TXH� DR� ORQJR� GDV� JHUDo}HV� DV� KHUGDELOLGDGHV� IRUDP� UHGX]LQGR�
UHIRUoDQGR� R� TXH� IRL� DQWHULRUPHQWH� GLVFXWLGR�� RX� VHMD�� TXH� IRL� OLEHUDGD
YDULDELOLGDGH�HQWUH�DV�IDPtOLDV�DYDOLDGDV�H�TXH�D�VHOHomR�QDWXUDO�GHYH�WHU�DWXDGR
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HOLPLQDQGR�RV� LQGLYtGXRV�PHQRV�DGDSWDGRV��RX� VHMD�� FRP�PHQRU�SURGXWLYLGDGH
GH�JUmRV�

$� HVWLPDWLYD� GR� FRPSRQHQWH� GD� YDULkQFLD� GD� LQWHUDomR� IRL� GH� JUDQGH
PDJQLWXGH�� FRQIRUPH� IRL� GHPRQVWUDGR� DQWHULRUPHQWH� QD� VLJQLILFkQFLD� GDV
LQWHUDo}HV� IDPtOLDV� [� VDIUDV� �7DEHOD� ����$� RFRUUrQFLD� GH� LQWHUDomR� JHQyWLSRV� [
DPELHQWHV�QD�FXOWXUD�GR�IHLMRHLUR�p�IUHT�HQWHPHQWH�UHODWDGD��$EUHX�HW�DO��������
7DNHGD�HW�DO���������*RQoDOYHV���������'HVFRQVLGHUDQGR�D�RULJHP�GDV�IDPtOLDV��D
PDJQLWXGH� GR� FRPSRQHQWH� �

*;6ÖV IRL� GH� ����� YH]HV� D� HVWLPDWLYD� GD� YDULkQFLD
JHQpWLFD�HQWUH�DV�IDPtOLDV��VHQGR�DLQGD�GH�PDLRU�UHOHYkQFLD�TXDQGR�VH�FRPSDUD�D
LQWHUDomR�GDV�IDPtOLDV�)� [�VDIUDV�� �

;6* �)ÖV ���D�TXDO�p�GH������YH]HV�D�HVWLPDWLYD
GD�YDULkQFLD�JHQpWLFD�� �

* �)ÖV ��
3DUD� UHIRUoDU� D� HILFLrQFLD� GD� DomR� GD� VHOHomR� QDWXUDO� GXUDQWH� R� DYDQoR

GDV�SRSXODo}HV�SHOR�PpWRGR�GR�³EXON´�VmR�DSUHVHQWDGDV��QD�7DEHOD�����DV�WULQWD
IDPtOLDV�FRP�PDLRU�RX�PHQRU�PpGLD�GH�SURGXWLYLGDGH�GH�JUmRV��FRQVLGHUDQGR�DV
WUrV� VDIUDV�� )LFD� HYLGHQFLDGR� TXH� HQWUH� DV� IDPtOLDV� GH� PHOKRU� GHVHPSHQKR� Ki
SUHGRPLQkQFLD� GDV� GHULYDGDV� GH� SODQWDV� )�� ������� RX� VHMD�� DV� TXH� IRUDP
VXEPHWLGDV� D�PDLRU�Q~PHUR�GH� FLFORV� VRE� D� DomR�GD� VHOHomR�QDWXUDO��9HMD� TXH
DSHQDV� FLQFR� GDV� WULQWD�PHOKRUHV� ��������� IRUDP� SURYHQLHQWHV� GD� JHUDomR� )��
4XDQGR�VH�FRQVLGHUDP�DV�FRP�SLRU�SHUIRUPDQFH��QRWD�VH�H[DWDPHQWH�R�FRQWUiULR�
RX� VHMD�� D� PDLRULD� p� RULXQGD� GH� SODQWDV� GHULYDGDV� GH� )� ���������� LQFOXVLYH
QHQKXPD�p�GHULYDGD�GH�SODQWDV�GD�JHUDomR�)����(P�RXWUDV�RSRUWXQLGDGHV�WDPEpP
WHP� VLGR� FRQVWDWDGR�TXH� D� DomR� GD� VHOHomR� QDWXUDO� FRQWULEXL� SDUD� SUHVHUYDU� RV
LQGLYtGXRV�PDLV�DGDSWDGRV��RX�VHMD��FRP�PDLRU�SURGXWLYLGDGH�GH�JUmRV��FRPR�HP
7ULWLFXP�DHVWLYXP�/���*UHJDQ�	�%XVFK���������3KDVHROXV�OXQDWXV /���7XFNHU�	
+DUGLQJ��������H�3KDVHROXV�YXOJDULV /���3LUROD�HW�DO���������
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7$%(/$� ��� � (VWLPDWLYDV� � GH� FRYDULkQFLD� JHQpWLFD�� YDULkQFLD� JHQpWLFD� GD
LQWHUDomR�IDPtOLDV�[�VDIUDV�H�KHUGDELOLGDGH�GH�IDPtOLDV�GHULYDGDV
GH�SODQWDV�)���)� H�)����UHODWLYDV�j�SURGXWLYLGDGH�PpGLD�GH�JUmRV�NJ�KD���QDV�WUrV�VDIUDV�

(VWLPDWLYDV 6DIUDV
&RQMXQWD ,QYHUQR�� ÈJXDV�� 6HFD��

�D\�D[�*&RY ��������� � � �
�D\�)�D[�)�*&RY ��������� ���������� ���������� ���������
�D\�)�D[�)�*&RY ��������� ���������� ���������� ����������
�D\��)�D[��)�*&RY ��������� ���������� ���������� ���������

�
*;6ÖV ���������� � � �
�

;6* �)ÖV ���������� � � �
�

;6* �)ÖV ���������� � � �
�

;6* ��)ÖV ���������� � � �
�Ö
PK ��� ����� � � �
/,����� ����� � � �
/6����� ����� � � �

�
�Ö

P)K ��� ����� ����� ����� �����
/,����� ���� ����� ����� �����
/6����� ����� ����� ����� �����
�

�Ö
P)K ��� ����� ����� ����� �����
/,����� � ����� ����� �����
/6����� ����� ����� ����� �����
�

��Ö
P)K ��� ����� ����� ����� �����
/,����� � � ����� �����
/6����� ����� ����� ����� �����

�� &RUUHVSRQGHQWH�jV�IDPtOLDV�)�����)��� H�)������
�� &RUUHVSRQGHQWH�jV�IDPtOLDV�)�����)���� H�)������
�� &RUUHVSRQGHQWH�jV�IDPtOLDV�)�����)���� H�)������
�� /LPLWH�LQIHULRU�
�� /LPLWH�VXSHULRU�
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7$%(/$� ����0pGLDV� GH� SURGXWLYLGDGH� GH� JUmRV� �NJ�KD�� GDV� ��� IDPtOLDV� FRP
PHOKRU�GHVHPSHQKR�H�GDV����SLRUHV�

)DPtOLDV
0pGLD�GDV

���0HOKRUHV�� 2ULJHP
0pGLD�GDV
���3LRUHV�� 2ULJHP

� ���� )�� ���� )�� ���� )�� ���� )�� ���� )� ���� )�� ���� )�� ���� )�� ���� )� ���� )�� ���� )�� ���� )�� ���� )� ���� )�� ���� )�� ���� )�� ���� )�� ���� )��� ���� )� ���� )��� ���� )�� ���� )��� ���� )� ���� )��� ���� )� ���� )��� ���� )� ���� )��� ���� )�� ���� )��� ���� )�� ���� )��� ���� )�� ���� )��� ���� )� ���� )��� ���� )�� ���� )��� ���� )�� ���� )��� ���� )�� ���� )��� ���� )�� ���� )��� ���� )� ���� )��� ���� )�� ���� )��� ���� )�� ���� )��� ���� )� ���� )��� ���� )�� ���� )��� ���� )� ���� )��� ���� )�� ���� )��� ���� )� ���� )���)�� FRUUHVSRQGH�D������)� FRUUHVSRQGH�D��������H�)� D��������
�� )� FRUUHVSRQGH�D��������H�)� D��������
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1R� WUDEDOKR� UHDOL]DGR� SRU� *UHJDQ� H� %XVK� �������� SRSXODo}HV� GH� WULJR
�7ULWLFXP� DHVWLYXP /�� SURYHQLHQWHV� GH� FLQFR� FUX]DPHQWRV� HQWUH� FXOWLYDUHV
DGDSWDGDV�� FRQGX]LGDV� DWp� )��� IRUDP� FXOWLYDGDV� GXUDQWH� WUrV� DQRV�� HP� GRLV
DPELHQWHV� FRQWUDVWDQWHV� �³EXON´� OHVWH� H� ³EXON´� RHVWH��� $V� DYDOLDo}HV� TXDQWR� j
SURGXWLYLGDGH� GH� JUmRV� GHPRQVWUDUDP� TXH� RV� PHOKRUHV� UHVXOWDGRV� IRUDP� QRV
³EXONV´� GR� RHVWH�� QmR� VHQGR� GHWHFWDGD� GLIHUHQoD� VLJQLILFDWLYD� QDV� OLQKDJHQV
H[WUDtGDV�QRV�GRLV�DPELHQWHV��R�TXH�IRL�H[SOLFDGR�SRU�D�VHOHomR�QDWXUDO�WHU�DWXDGR
HP�FXUWR�SUD]R�

7XFNHU� H� +DUGLQJ� ������� DYDOLDUDP� R� FRPSRUWDPHQWR� GH� GXDV
SRSXODo}HV�GH�3KDVHROXV�OXQDWXV /���FRQGX]LGDV�HP�³EXON´�SRU�QRYH�JHUDo}HV�
HP�GRLV�ORFDLV�GD�&DOLIyUQLD��'LIHUHQoDV�VLJQLILFDWLYDV�TXDQWR�j�SURGXWLYLGDGH�GH
JUmRV�IRUDP�GHWHFWDGDV�D�SDUWLU�GD�JHUDomR�)���(VWHV�DXWRUHV�REWLYHUDP�PHOKRUHV
UHVXOWDGRV� QD� SRSXODomR� TXH� IRL� DYDOLDGD� QR� PHVPR� DPELHQWH� HP� TXH� IRL
FRQGX]LGD�� GHPRQVWUDQGR� D� LPSRUWkQFLD� GR� DPELHQWH� QR� PHOKRUDPHQWR
XWLOL]DQGR� R� PpWRGR� GD� SRSXODomR�� WDPEpP� LGHQWLILFDUDP�� HQWUH� DV� IDPtOLDV
DYDOLDGDV�� DOJXPDV� TXH� SRVVXtDP� WLSR� DFHLWiYHO� FRPHUFLDOPHQWH�� PHQRU
LQIHVWDomR�GH�PDQFKD�DQJXODU�H�FRP�SURGXWLYLGDGH�GH�JUmRV�VXSHULRU�j�GH�DPERV
RV�SDLV�

-i�3LUROD�HW�DO����������WUDEDOKDQGR�FRP�D�PHVPD�SRSXODomR�VHJUHJDQWH�
&DULRFD�0*�[�(6$/������FRQGX]LGD�HP�³EXON´�DWp�D�JHUDomR�)�� HP�WUrV�ORFDLV
GLVWLQWRV��YHULILFDUDP�TXH�DV�IDPtOLDV�REWLGDV�HP�FDGD�DPELHQWH� WLQKDP�PHOKRU
GHVHPSHQKR� TXDQGR� GD� DYDOLDomR� QR� PHVPR� ORFDO� GH� FRQGXomR� GR� ³EXON´�� H
FRQFOXtUDP� TXH� D� VHOHomR� QDWXUDO� DWXRX� SUHVHUYDQGR� RV� LQGLYtGXRV� PDLV
DGDSWDGRV�DR�DPELHQWH�HP�TXH�HOHV�IRUDP�DYDQoDGRV�

7RGRV� HVVHV� UHVXOWDGRV� GHPRQVWUDP� D� HILFLrQFLD� GR�PpWRGR� GR� ³EXON´�
SRLV�DOpP�GH�VHU�GH�IiFLO�FRQGXomR��SRVVLELOLWD�D�DomR�GD�VHOHomR�QDWXUDO�H��PDLV
DLQGD��SHUPLWH�TXH�D�DEHUWXUD�GR�³EXON´�SRVVD�VHU�SRVWHUJDGD�VHP�SUHMXt]R�SDUD�R
PHOKRULVWD�� 3HOR� TXH� IRL� REWLGR� QHVVH� WUDEDOKR��R� DWUDVR� QD� DEHUWXUD� GR� ³EXON´
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SRGH� DWp� SURSRUFLRQDU� JDQKRV� JHQpWLFRV� DFLPD� GDTXHOHV� TXH� SRGHULDP� VHU
REWLGRV�SHOR�SUySULR�PHOKRULVWD��5HVVDOWD�VH��FRQWXGR��TXH�HVVD�SRSXODomR�WLQKD
DPSOD�YDULDomR�QR�FLFOR��WDPDQKR�GH�JUmRV�H�KiELWR�GH�FUHVFLPHQWR��QmR�VHQGR
SRVVtYHO�LQIHULU�VH�R�PHVPR�IDWR�LUi�RFRUUHU�HP�SRSXODo}HV�QmR�WmR�GLYHUJHQWHV
FRPR�D�XWLOL]DGD�QR�SUHVHQWH�WUDEDOKR�SDUD�RV�PHQFLRQDGRV�FDUDFWHUHV��e�SUHFLVR
VDOLHQWDU�� FRQWXGR�� TXH� HPERUD� RV� SDLV� IRVVHP� GLIHUHQWHV� SDUD� RV� FDUDFWHUHV
PHQFLRQDGRV��QmR�IRL�GHWHFWDGD�GLIHUHQoD�HP�SURGXWLYLGDGH�GH�JUmRV��R�FDUiWHU
FXMD�DomR�GD�VHOHomR�QDWXUDO�IRL�FRQVWDWDGD�QR�SUHVHQWH�FDVR�
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��&21&/86®(6

)RL�FRQVWDWDGD�D�DomR�GD�VHOHomR�QDWXUDO�SUHVHUYDQGR�RV� LQGLYtGXRV�TXH
GHUDP�RULJHP�jV�IDPtOLDV�PDLV�SURGXWLYDV�

2� HIHLWR� GD� VHOHomR� QDWXUDO� QmR� VH� UHVWULQJLX� DSHQDV� jV� SULPHLUDV
JHUDo}HV�GH�DYDQoR�GD�SRSXODomR�SHOR�PpWRGR�GR�³EXON´�
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5()(5Ç1&,$6�%,%/,2*5È),&$6

$%5(8��$��GH�)��%��3UHGLomR�GR�SRWHQFLDO�JHQpWLFR�GH�SRSXODo}HV
VHJUHJDQWHV�GR�IHLMRHLUR�XWLOL]DQGR�JHQLWRUHV�LQWHU�UDFLDLV� ���������S��7HVH
�'RXWRUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV����8QLYHUVLGDGH�)HGHUDO�GH
/DYUDV��/DYUDV��0*�
$%5(8��$��GH�)��%���5$0$/+2��0��$��3���6$1726��-��%��3UHGLFWLRQ�RI�VHHG�
\LHOG�SRWHQWLDO�RI�FRPPRQ�EHDQ�SRSXODWLRQV��*HQHWLFV�DQG�0ROHFXODU�%LRORJ\�
5LEHLUmR�3UHWR��Y������Q�����S�����������6HSW�������
$%5(8��$��GH�)��%���5$0$/+2��0��$��3���6$1726��-��%��GRV��3(5(,5$
),/+2��,��$��(IIHFWV�JHQRW\SH�[�HQYLURQPHQW�LQWHUDFWLRQ�RQ�HVWLPDWLRQV�RI
JHQHWLF�DQG�SKHQRW\SLF�SDUDPHWHUV�RI�FRPPRQ�EHDQV� 5HYLVWD�%UDVLOHLUD�GH
*HQpWLFD��5LEHLUmR�3UHWR��Y������Q�����S���������PDU�������
$'$,5��&��5���-21(6��-��:��(IIHFW�RI�HQYLURQPHQW�RQ�WKH�FKDUDFWHULVWLFV�RI
SODQWV�VXUYLYLQJ�LQ�EXON�K\EULG�SRSXODWLRQV�RI�ULFH��-RXUQDO�RI�WKH�$PHULFDQ
6RFLHW\�RI�$JURQRP\��:DVKLQJWRQ��Y������Q�����S�����������)HE�������
$//$5'��5��:��*HQHWLF�FKDQJHV�DVVRFLDWHG�ZLWK�WKH�HYROXWLRQ�RI�DGDSWHGQHVV
LQ�FXOWLYDWHG�SODQWV�DQG�WKHLU�ZLOG�SURJHQLWRUV��-RXUQDO�RI�+HUHGLW\��%DOWLPRUH�
Y������Q�����S�����������-XQH�$XJ�������
$//$5'��5��:��3ULQFtSLRV�GR�PHOKRUDPHQWR�JHQpWLFR�GH�SODQWDV� 6mR
3DXOR��(GJDUG�%OXFKHU������������S�
$//$5'��5��:��3ULQFLSOHV�RI�SODQW�EUHHGLQJ� ���HG��1RYD�<RUN��-RKQ�:LOH\�
����������S�
$/0(,'$��/��$��GH��.,,+/��5��$��GH�6���$%'(/1225��5��9��0HOKRUDPHQWR
GD�VRMD��,Q��6,03Ï6,2�62%5(�$78$/,=$d­2�(0�*(1e7,&$�(
0(/+25$0(172�'(�3/$17$6��������/DYUDV��$QDLV����/DYUDV��8)/$�
������S��������
$1'5$'(��0��-��%��GH��&OLPD�H�VROR��,Q��9,(,5$��&���-81,25��7��-��GH�3��
%25e0��$��)HLMmR��DVSHFWRV�JHUDLV�H�FXOWXUD�QR�HVWDGR�GH�0LQDV�*HUDLV�
9LoRVD��8)9��������S��������
$5$Ò-2��5��6���5$9$��&��$���6721(��/��)���=,00(50$11��0��-��GH�2�
&XOWXUD�GR�IHLMRHLUR�QR�%UDVLO��3LUDFLFDED��327$)26������������S�
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%$(1=,*(5��3��6���3(7(5621��&��-��*HQHWLF�YDULDWLRQ��,W¶V�RULJLQ�DQG�XVH�IRU
EUHHGLQJ�VHOI�SROOLQDWHG�VSHFLHV��,Q��67$/.(5��+��7���0853+<��-��3��3ODQW
EUHHGLQJ�LQ�WKH�����¶V� 5DOHLJK��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��������S�����
����
%25e0��$��0HOKRUDPHQWR�GH�SODQWDV� ���HG��9LoRVD��8)9������������S�
&$5'262��$��$���9,(,5$��&��&RPSRUWDPHQWR�GH�GXDV�PLVWXUDV�GH�VHLV
YDULHGDGHV�GH�IHLMmR��3KDVHROXV�YXOJDULV /����5HYLVWD�&HUHV��9LoRVD��Y������Q�
�����S����������PDU��DEU������
&$51(,52��-��(��GH�6��$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$1��:��*��7KH�FRPELQDWLRQ�RI�HVWLPDWHV�IURP�GLIIHUHQW�H[SHULPHQWV�
%LRPHWULFV� 5DOHLJK��Y������Q�����S�����������PDU�������
&257(��+��5��&RPSRUWDPHQWR�GH�SRSXODo}HV�VHJUHJDQWHV�GH�IHLMmR�
DYDQoDGDV�SHOR�PpWRGR�GR�³%XON´��SRU�GH]HVVHWH�JHUDo}HV�����������S�
'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV����8QLYHUVLGDGH
)HGHUDO�GH�/DYUDV��/DYUDV��0*�
&257(��+��5���5$0$/+2��0��$��3���*21d$/9(6��)��0��$���$%5(8��$�
GH�I��%��1DWXUDO�VHOHFWLRQ�IRU�JUDLQ�\LHOG�LQ�GU\�EHDQ�SRSXODWLRQV�EUHG�E\�WKH�EXON
PHWKRG� (XSK\WLFD�:DJHQLQJHQ��Y�������Q�����S����������������
&267$��-��*��&��GD�0pWRGRV�GH�PHOKRUDPHQWR�HP�SODQWDV�DXWyJDPDV�
*RLkQLD��(0%5$3$�$UUR]�H�)HLMmR�����������S��$SRVWLOD�DSUHVHQWDGD�QR�&XUVR
3URGXomR�GH�)HLMmR�
&875,0��9��GRV�$���5$0$/+2��0��$��3���&$59$/+2��$��0��(ILFLrQFLD�GD
VHOHomR�YLVXDO�QD�SURGXWLYLGDGH�GH�JUmRV�GH�DUUR]��2U\]D�VDWLYD /���LUULJDGR�
3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y������Q�����S�����������MXQ�������
)(+5��:��5��3ULQFLSOHV�RI�FXOWLYDU�GHYHORSPHQW� 1HZ�<RUN��0DFPLOODQ�
����������S�
)28,//28;��*���%$11(527��+��6HOHFWLRQ�PHWKRGV�LQ�FRPPRQ�EHDQ
�3KDVHROXV�YXOJDULV /���,Q��*(376��3��*HQHWLF�UHVRXUFHV�RI�3KDVHROXV�EHDQ�
'RUGUHFKW��.OXZHU�$FDGHPLF�3XEOLVKHUV��������S����������
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*21d$/9(6��)��0��$��2EWHQomR�GH�OLQKDJHQV�GH�IHLMRHLUR��3KDVHROXV
YXOJDULV /���FRP�JUmR�WLSR�&DULRFD�UHVLVWHQWH�D�DQWUDFQRVH�H�PDQFKDDQJXODU�����������S��'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH
3ODQWDV����8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*�
*21d$/9(6��)��0��$��6HOHomR�QDWXUDO�HP�SRSXODo}HV�VHJUHJDQWHV�GR
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ANEXO A Página

TABELA 1A Resumo da análise de variância da produtividade de
grãos (kg/ha) de famílias derivadas de plantas F2, F8 e
F24 do cruzamento ESAL 686 x Carioca MG avaliadas
em Ijaci, MG, na safra de inverno/2001, e em Lavras,
safras das águas/2001-02 e seca/2002 ................................ 56
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