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7(032�'(�&85$

5RGULJXHV��6���*UDQGR��&���9DVFRQFHORV��/���3HUHLUD��(��H�7HL[HLUD��$�

&,02��(VFROD�6XSHULRU�$JUiULD��,QVWLWXWR�3ROLWpFQLFR�GH�%UDJDQoD��&DPSXV�6WD�

$SROyQLD����������%UDJDQoD��$XWRU�FRUUHVSRQGHQWH��VURGULJXHV#LSE�SW

,1752'8d­2

2V�HQFKLGRV�VmR�SURGXWRV�WUDQVIRUPDGRV�GH�HOHYDGD�LPSRUWkQFLD�H�WUDGLomR�QR�QRVVR�3DtV��

SULQFLSDOPHQWH� QD� UHJLmR� WUDQVPRQWDQD�� TXH� SDUD� DOpP�GH� FRQVWLWXtUHP�XPD�PDUFD� GD�

FXOWXUD�H�GD�HWQRJUDILD�QDFLRQDO��VmR�XP�SDWULPyQLR�VRFLRHFRQyPLFR�PXLWR�LPSRUWDQWH�

SDUD� D� VXVWHQWDELOLGDGH� GR� PHLR� UXUDO� H� GD� HFRQRPLD� ORFDO�� JHUDQGR� LQGHSHQGrQFLD�

HFRQyPLFD��HPSUHJR�H�PRGRV�GH�VXEVLVWrQFLD�DXWyQRPRV�

8P�GRV�LQJUHGLHQWHV�QD�SURGXomR�GH�HQFKLGRV�p�R�VDO�FXMR�FRQVXPR�HVWi�OLJDGR�D�XPD�

SUHVVmR�DUWHULDO�HOHYDGD��FRQGX]LQGR�D�GRHQoDV�FDUGLRYDVFXODUHV��9ROOPHU�HW�DO����������R�

TXH�XPD SUHRFXSDomR�GRV�FRQVXPLGRUHV��1R�VHQWLGR�GH�GLPLQXLU�R�FRQWH~GR�HP�1D&O�H�

DVVLP�UHGX]LU�R�FRQVXPR�GH�VyGLR�WrP�VLGR�IHLWDV�UHIRUPXODo}HV�GRV�SURGXWRV�DOLPHQWDUHV�

SURFHVVDGRV� �,QJXJOLD� HW� DO��� ������� 1R� HQWDQWR�� HVVDV� UHIRUPXODo}HV SRGHUmR VHU�

DFRPSDQKDGDV GH�DOWHUDo}HV�QDV�FDUDFWHUtVWLFDV�VHQVRULDLV�GRV�DOLPHQWRV��DOWHUDQGR�DVVLP�

D�VXD�TXDOLGDGH��$DVVVO\QJ�HW�DO���������%DUUHWWR�DW�DO���������'HOJDGR�3DQGR�HW�DO����������

'DGR�TXH�WRGDV�DV�FDUDFWHUtVWLFDV GRV�DOLPHQWRV�HP�JHUDO�H�GD�FDUQH�HP�SDUWLFXODU�HVWmR

GLUHWDPHQWH�DVVRFLDGDV jV�SHUFHo}HV VHQVRULDLV GRV�FRQVXPLGRUHV��FRPR�D�DSDUrQFLD��R�

RGRU�� D� WH[WXUD�� H� R� VDERU�� R� REMHWLYR� GHVWH� WUDEDOKR� IRL� H[SORUDU� DV� FDUDFWHUtVWLFDV

VHQVRULDLV GH�FKRXULoDV�GH�FDUQH�QDV�TXDLV�VH�XWLOL]DUDP�GLIHUHQWHV�QtYHLV GH�VDLV��FRP���H�

���GLDV GH FXUD�

0$7(5,$/�(�0e72'26

2V� GDGRV� REWLYHUDP�VH� D� SDUWLU� GH� FKRXULoDV� GH� FDUQH� SURGX]LGDV� QR� /DERUDWyULR� GH�

7HFQRORJLD� H� 4XDOLGDGH� GD� &DUFDoD� H� GD� &DUQH�� (P� WRGDV� DV� IRUPXODo}HV� XVDUDP�VH�

������GH�FDUQH GH�SRUFR�%tVDUR�IRUQHFLGD�SHOD�%tVDUR�6DOVLFKDULD�7UDGLFLRQDO�/GD�����

GH�iJXD�H������GH�FRQGLPHQWRV��1D�SULPHLUD�IRUPXODomR�DGLFLRQDUDP�VH����GH�1D&O��D�

VHJXQGD�IRUPXODomR�QmR�IRL�XWLOL]DGD��QD�WHUFHLUD�IRUPXODomR XVDUDP�VH������GH�1D&O�H�
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�����GH�.&O�� QD� TXDUWD� IRUPXODomR �����GH�.&O� H� �����GH� 6XE�6DOW��� H QD� TXLQWD�

IRUPXODomR ����� GH� 1D&O� H� ����� GH� 6XE�6DOW��� $V� FKRXULoDV� SURGX]LGDV� IRUDP�

VXEPHWLGDV�D�XP�SURFHVVR�GH�FXUD�GH���H����GLDV��H�SRVWHULRUPHQWH�DYDOLDGDV�SRU�XP�SDLQHO�

GH� SURYDGRUHV� TXDOLILFDGR� HP�SURGXWRV� FiUQHRV� GH� ��� HOHPHQWRV�� VHJXLQGR� DV� QRUPDV�

SRUWXJXHVDV�� SDUWLFXODUPHQWH� D� 13�,62�������� ������� H� XWLOL]DQGR� XPD� HVFDOD� GH� ��

SRQWRV��QD�TXDO�R���UHSUHVHQWD�R�PtQLPR�RX�DXVrQFLD�GD�VHQVDomR�H�R���R�Pi[LPR��RX�

YDORU�H[FHVVLYR��2V�DWULEXWRV�DYDOLDGRV�IRUDP�D�DSDUrQFLD��FRU�H[WHULRU�H�LQWHULRU���R�RGRU�

�LQWHQVLGDGH� DQWHV� H�GHSRLV�GR�FRUWH���R� VDERU� �VDOJDGR�� DPDUJR� H�PHWiOLFR��� D� WH[WXUD�

�ILUPH]D�SHUFHELGD�SHOR�SROHJDU�H�GXUH]D��VXFXOrQFLD�H�PDVWLJDELOLGDGH�QD�ERFD��H�R�IODYRU�

�VHQVDomR�GH�FRQMXQWR��LQWHQVLGDGH�H�SHUVLVWrQFLD���&LQFR�DPRVWUDV�GH�FDGD� IRUPXODomR�

IRUDP�DYDOLDGDV�FRQVLGHUDQGR�DV�IRUPXODo}HV GH�VDO�HP�GXDV�VHVV}HV�SDUD�FDGD�XP�GRV

WHPSRV GH�PDWXUDomR� 1R�WRWDO�IRUDP�DYDOLDGDV���� DPRVWUDV�

$V� DPRVWUDV� GH� FKRXULoDV� FRP��� GLDV� GH� FXUD� IRUDP� VXEPHWLGDV� D� XP�SURFHVVDPHQWR�

WpUPLFR�HP�JUHOKDGRU�HOpWULFR��FRP�FDORU�HP�FLPD�H�HP�EDL[R��DWp�VH�DWLQJLUHP����&�QR�

VHX�FHQWUR�WpUPLFR��$V�FKRXULoDV�FRP����GLDV�GH�FXUD�QmR�VRIUHUDP�TXDOTXHU�WUDWDPHQWR�

WpUPLFR H� IRUDP� FRQVXPLGDV� HP� FUX��$PEDV� IRUDP� DYDOLDGDV� H[WHULRUPHQWH� HP� FUX H�

LQWHULRUPHQWH�DSyV�FRUWH�HP�URGHODV�GH�FHUFD�GH���PP��DTXHODV�FRP�PHQRU�WHPSR�GH�FXUD�

IRUDP� FRUWDGDV� DSyV� WUDWDPHQWR� WpUPLFR�� 7RGDV� DV� DPRVWUDV� IRUDP� GHYLGDPHQWH�

FRGLILFDGDV� FRP� Q~PHURV� GH� �� GtJLWRV DOHDWyULRV� H� VHUYLGDV� DRV� SURYDGRUHV� GH� IRUPD�

PRQiGLFD�

$�DQiOLVH�HVWDWtVWLFD�GRV�GDGRV�IRL�UHDOL]DGD�QR�SURJUDPD�;/6WDW��XP�DGGLQ�GR�0LFURVRIW�

2IILFH� ([FHO�� ([HFXWRX�VH� D $QiOLVH� 3URFUXVWHDQD� *HQHUDOL]DGD� �$3*�� TXH� UHGX]� DR�

PtQLPR�DV�GLIHUHQoDV�HQWUH�SURYDGRUHV�

5(68/7$'26�(�',6&866­2

)RUDP�XWLOL]DGRV����DWULEXWRV�SDUD�DYDOLDU�DV�GLIHUHQoDV�HQWUH�DV�FKRXULoDV� (PERUD�RV�

SURYDGRUHV�VHMDP WUHLQDGRV��H[LVWH�VHPSUH�DOJXPD�YDULDELOLGDGH�HQWUH�HOHV��FRPR�VH�SRGH�

REVHUYDU�QR�4XDGUR����R�SURYDGRU�3���IRL�R�TXH�DSUHVHQWRX�PDLRU�UHVtGXR��VHQGR�R�PHQRV�

FRQVHQVXDO�FRP�R�JUXSR��7DPEpP�R�XVR�GD�HVFDOD�SRGH�WHU�DOJXPD�YDULDELOLGDGH�HQWUH�

SURYDGRUHV��H�R�IDWRU GH�WUDQVIRUPDomR�GH�HVFDOD��)7(��LQGLFD�TXH�RV�SURYDGRUHV�3���3���

3���3��H�3��XWLOL]DUDP�D�HVFDOD�GH�IRUPD�PDLV�DPSOD��DSUHVHQWDQGR�XP�)7(�PDLRU�GR�TXH�

�� H� RV� UHVWDQWHV� XVDUDP� XPD� SDUWH�PDLV� HVWUHLWD� GD� HVFDOD�� $LQGD� QR�4XDGUR� �� SRGH�

REVHUYDU�VH�TXH�WRGRV�RV�SURYDGRUHV�WLYHUDP�D�PDLRU�SDUWH�GD�YDULDELOLGDGH�H[SOLFDGD�SHOR�
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IDWRU�)��GD�$3*��2V�UHVtGXRV�SRU�WLSR�GH�FKRXULoD��)LJXUD����YDULDUDP�HQWUH��������')���

D� FKRXULoD� FRP� FDUDFWHUtVWLFDV� PDLV� FRQVHQVXDLV�� H� ���� ���')��� D� FKRXULoD� PHQRV�

FRQVHQVXDO��

3DUD� PLQLPL]DU� DV� GLIHUHQoDV� HQWUH� SURYDGRUHV� IRL� XVDGD� D� $3*� SDUD� HQFRQWUDU� XP�

FRQVHQVR� HQWUH� RV� SURYDGRUHV� �)LJXUD� ���� 2V� GRLV� SULPHLURV� HL[RV� GD� FRQILJXUDomR�

FRQVHQVR�H[SOLFDP�������GD�YDULDELOLGDGH�WRWDO��VHQGR�TXH�)��H[SOLFD������� 'H]�GRV�

���DWULEXWRV�DYDOLDGRV�FRUUHODFLRQDP�VH�DOWDPHQWH�FRP�R�)���D�FRU��R�RGRU��D�ILUPH]D��D�

VXFXOrQFLD��R� VDERU� DPDUJR�H�D�SHUVLVWrQFLD�GR� IODYRU�FRUUHODFLRQDP�VH�QHJDWLYDPHQWH�

FRP�R�)��H�D�GXUH]D��D�PDVWLJDELOLGDGH H�R�VDERU�VDOJDGR�SRVLWLYDPHQWH��'DGR�TXH DV�

FKRXULoDV�FRP���GLDV�GH�FXUD�VH�HQFRQWUDP�QR�ODGR�SRVLWLYR�GR�HL[R�TXH�UHSUHVHQWD�)��H�

DV�FKRXULoDV�FRP����VH�HQFRQWUDP�GR�ODGR�QHJDWLYR��SRGH�FRQFOXLU�VH�TXH�DV�FKRXULoDV�

FRP����GLDV�GH�FXUD�WHUmR�PDLRUHV�YDORUHV�SDUD�D�FRU��DSUHVHQWDQGR�XPD�FRU�PDLV�HVFXUD��

RGRUHV�PDLV�LQWHQVRV��PDLV�DPDUJDV��PDLV�ILUPHV��PDLV�VXFXOHQWDV�H�FRP�XPD�SHUVLVWrQFLD�

GH�IODYRU�PDLRU��HQTXDQWR�DV�FKRXULoDV�FRP ��GLDV�GH�FXUD�IRUDP�PDLV�GXUDV��DSUHVHQWDUDP�

XPD�PDVWLJDELOLGDGH�PDLV�GLItFLO�H�IRUDP�PDLV�VDOJDGDV��3RU�VXD�YH]��HQWUH�FKRXULoDV�FRP�

R�PHVPR�WHPSR�GH�FXUD��GHVWDFD�VH�D�IRUPXODomR���QDV�FKRXULoDV�FRP���GLDV�GH�FXUD��TXH�

QmR�VHQGR�PXLWR�HYLGHQWH�WHUi�PDLRU�VDERU�PHWiOLFR�H�D�IRUPXODomR���FRP����GLDV�GH�FXUD�

TXH�WHUi�XP�RGRU�LQWHULRU�PDLV�LQWHQVR�

$V�DOWHUDo}HV�YHULILFDGDV�QDV�FDUDFWHUtVWLFDV�VHQVRULDLV�FRP�R�DXPHQWR�GR�WHPSR�GH�FXUD�

GRV���SDUD�RV����GLDV�ID]HP�VHQWLGR��$V�VHPHOKDQoDV�HQWUH�FKRXULoDV�FRP�R�PHVPR�WHPSR�

GH�FXUD�PDV�FRP�GLIHUHQWHV�QtYHLV�H� WLSRV�GH�VDLV� WDPEpP�IRUDP� UHJLVWDGDV�SRU�RXWURV�

DXWRUHV�HP�SURGXWRV� WUDQVIRUPDGRV�HVWXGDGRV�SRU�$DVO\QJ�HW�DO�� ��������/DUDQMR�HW�DO��

�������UHIHUHP�DLQGD�TXH�D�GLPLQXLomR�QRV�QtYHLV�GH�VDO�SRGHP�WHU�XP�LPSDFWR�SRVLWLYR�

QD� DFHLWDELOLGDGH� SRU� SURYDGRUHV� VHP� FRPSURPHWHU� D� HVWDELOLGDGH� PLFURELROyJLFD� GH�

FKRXULoDV�GH�VDQJXH�FXUDGDV�

(P�UHVXPR��D�$3*�GHVWDFRX�GLIHUHQoDV�HQWUH�FKRXULoDV�FRP�WHPSRV�GH�FXUD�GLVWLQWRV��

PDV�QmR�WDQWR�HQWUH�IRUPXODo}HV�GH�VDLV��3DUD�GHILQLU�TXDO�R�PHOKRU�WHPSR�GH�FXUD�VHUi�

QHFHVViULR�DYDOLDU�RXWURV�DWULEXWRV�UHODFLRQDGRV�FRP�DV�FDUDFWHUtVWLFDV�ItVLFR�TXtPLFDV�H�

PLFURELROyJLFDV�� UHODFLRQDGDV� FRP� D� FRQVHUYDomR� GR� SURGXWR� H� TXHVWLRQDU� RV�

FRQVXPLGRUHV�DFHUFD�GDV�VXDV�SUHIHUrQFLDV�

5()(5Ç1&,$6�%,%/,2*5È),&$6

$DVO\QJ��0'��9HVWHUJDDUG��& H .RFK��$*� ������0HDW�6FLHQFH������� ������
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%DUUHWWR�� 7/� 3ROORQLR�� 0$5� 7HOLV�5RPHUR�� - H GD� 6LOYD� %DUUHWWR�� $&� ������0HDW�

VFLHQFH����� ������

'HOJDGR�3DQGR��*��)LVFKHU��(��$OOHQ��3��.HUU\��-3��2
6XOOLYDQ��0* H +DPLOO��50� ������

0HDW�6FLHQFH����� ��������

,QJXJOLD��(6� =KDQJ� =� %ULMHVK�.7� .HUU\�� -3 H %XUJHVV��&0� ������7UHQGV� LQ�)RRG�

6FLHQFH�	�7HFKQRORJ\���� ������

/DUDQMR��0� *RPHV��$� $JXOKHLUR�6DQWRV��$&� 3RWHV��0(� &DEULWD��0-� *DUFLD��5� 5RFKD��

-0� 5RVHLUR��/&� )HUQDQGHV��0-� )UDTXH]D��0- H (OLDV��0� ������)RRG�&KHPLVWU\�����

���±����

9ROOPHU��:0� 6DFNV��)0� $UG��-� $SSHO��/-� %UD\��*$ H 6LPRQV�$DRUWRQ��'*� ������

$QQDOV�RI�,QWHUQDO�0HGLFLQH�����±������3KLODGHOSKLD���S�����

13�,62�����������������1RUPD�3RUWXJXHVD�,62��������

$*5$'(&,0(1726�� $JUDGHFHPRV� SDUD� D� UHDOL]DomR� GHVWH WUDEDOKR� j HTXLSD� GH�

WUDEDOKR�GR�/DERUDWyULR�GH�7HFQRORJLD�H�4XDOLGDGH�GD�&DUFDoD�H�GD�&DUQH�H�DR�3DLQHO�GH�

3URYDGRUHV� 4XDOLILFDGR� HP� 3URGXWRV� &iUQHRV� GR� /DERUDWyULR� GH� $QiOLVH� 6HQVRULDO��

DPERV�GD�(VFROD�6XSHULRU�$JUiULD�GR�,QVWLWXWR�3ROLWpFQLFR�GH�%UDJDQoD�

4XDGUR ��� 5HVtGXRV�� IDWRUHV� GH� WUDQVIRUPDomR� GH� HVFDOD� H� YDULkQFLD� H[SOLFDGD� SHORV�

IDWRUHV�)��H�)��SRU�SURYDGRU

3URYDGRU 5HVtGXR )7( )� )�

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3� ����� ����� ������ �����

3�� ����� ����� ������ �����
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)LJXUD����5HVtGXRV�SRU�WHPSR�GH�FXUD�H�IRUPXODomR

)LJXUD� ��� 5HSUHVHQWDomR� FRQMXQWD� GDV� FRRUGHQDGDV� GDV� FKRXULoDV� HP� HVWXGR� H� GD�

FRUUHODomR�HQWUH�RV�DWULEXWRV�VHQVRULDLV�H�RV�IDWRUHV�)��H�)��

$%675$&7��7KH�REMHFWLYH�RI�WKLV�ZRUN�ZDV�WR�HYDOXDWH�WKH�VHQVRU\�FKDUDFWHULVWLFV�RI�

PHDW� VDXVDJHV�ZLWK� �� GLIIHUHQW� VDOW� IRUPXODWLRQV DQG� �� DQG���� GD\V� RI� ULSHQLQJ� WLPH

��')�� DQG���')��� ���1D&O�� �')�� DQG���')��� �����1D&O� �� �����.&O�� �')�� DQG�

��')���������������1D&O���')��DQG���')��������6XE���VDOW��������1D&O���$WWULEXWHV�

RI�DSSHDUDQFH��RGRU��WH[WXUH�DQG�IODYRU�ZHUH�HYDOXDWHG�E\�D�TXDOLILHG�WDVWH�SDQHO��7KH�GDWD�

ZHUH�VXEPLWWHG� WR�*HQHUDOL]HG�3URFUXVWHV�$QDO\VLV� �*3$���7KH�*3$�UHVXOWV�KLJKOLJKW�

VRPH� FKDUDFWHULVWLFV� LQ� WKH� GLIIHUHQW� IRUPXODWLRQV� RI� PHDW� VDXVDJHV� %XW� SDUWLFXODUO\�
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GLIIHUHQWLDWHV���IURP����GD\V�RI�ULSHQLQJ�WLPH�E\�FRORU��RGRU��WH[WXUH��DQG�IODYRU� 0RUH�

WLPH� LQ� FXULQJ� SURFHVV� LPSOLHV� GDUNHU� FRORU��PRUH� ILUPQHVV��PRUH� LQWHQVH� RGRU��PRUH�

LQWHQVH�ELWWHUQHVV��EXW�OHVV�LQWHQVH�VDOW\�WDVWH��OHVV�KDUGQHVV��DQG�OHVV�GLIILFXOW\�WR�FKHZ�

7KH�UHVXOWV� LQGLFDWH� WKDW�SDQHOLVWV�GR�QRW�GHWHFW�YHU\�VLJQLILFDQW�GLIIHUHQFHV� LQ�VHQVRU\�

FKDUDFWHULVWLFV�ZKHQ� FKDQJLQJ� VDOW� OHYHOV� LQ�PHDW� VDXVDJH� IRUPXODWLRQV�ZKLFK�PD\�EH�

LPSRUWDQW�LQ�WKH�SURGXFWLRQ�RI�KHDOWKLHU�SURGXFWV

.(<:25'6��6DXVDJHV��SRUN��VDOWV�VXEVWLWXWLRQ��VHQVRU\�FKDUDFWHULVWLFV


