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&DUORV��6mR�3DXOR
� (PEUDSD� ,QVWUXPHQWDomR� 5XD� ;9� GH� 1RYHPEUR�� Q�� ������� &(3�� ����������� 6mR� &DUORV�� 6mR�
3DXOR

�$XWRU�FRUUHVSRQGHQWH��H�PDLO� PD\QDIHUUD]#OLYH�FRP

5HVXPR� 2� FUHVFHQWH� DXPHQWR� SRU� SURWHtQD� DQLPDO� QR� %UDVLO�� LPSXOVLRQRX� R� FUHVFLPHQWR� GH�
SUiWLFDV� FRPR� D� SLVFLFXOWXUD�� (VWD� DWLYLGDGH� XWLOL]D�VH� GH� XPD� DOWD� JDPD� GH� WHFQRORJLDV� SDUD�
PD[LPL]DU� D� SURGXomR�� VHQGR�TXH� DOJXPDV�GHVWDV� WHFQRORJLDV� SRGHP�FDXVDU LPSDFWRV� DPELHQWDLV�
QRFLYRV�j ELRGLYHUVLGDGH DTXiWLFD��&RP�R�REMHWLYR�GH�PLQLPL]DU�HVWHV�LPSDFWRV��R�SUHVHQWH�WUDEDOKR�
SURS{V�XP�VLVWHPD�SLORWR�SDUD�WUDWDPHQWR�GH�HIOXHQWH�GD�SLVFLFXOWXUD�H�UHXVR�QD�SUySULD�DWLYLGDGH��
UHGX]LQGR�D�TXDQWLGDGH�GH�iJXD�XWLOL]DGD��2V SULPHLURV UHVXOWDGRV�GHVWH�VLVWHPD�SLORWR��DLQGD�VHP�D�
SUHVHQoD�GDV�SODQWDV� LQGLFDP�ERD HILFLrQFLD�HP�ILOWUDJHP�UHGX]LQGR�D�TXDQWLGDGH�GH�WXUELGH] H�GH�
DOJDV�QR HIOXHQWH��PDV�DLQGD�EDL[D�UHPRomR�GH�VDLV�GLVVROYLGRV�QD�iJXD�

3DODYUDV�FKDYH� $TXLFXOWXUD� HP� WDQTXH� HVFDYDGR�� ÈUHD� DODJDGD� FRQVWUXtGD�� 7UDWDPHQWR� GH�
HIOXHQWH� 5HXVR GD�iJXD�
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$EVWUDFW� 7KH�JURZLQJ�LQFUHDVH�LQ�DQLPDO�SURWHLQ�LQ�%UD]LO�KDV�GULYHQ�WKH�JURZWK�RI�SUDFWLFHV�VXFK�
DV�ILVK�IDUPLQJ��7KLV�DFWLYLW\�XVHV�D�KLJK�UDQJH�RI�WHFKQRORJLHV�WR�PD[LPL]H�SURGXFWLRQ��DQG�VRPH�
RI�WKHVH�WHFKQRORJLHV�FDQ�FDXVH�KDUPIXO�HQYLURQPHQWDO�LPSDFWV�WR�DTXDWLF�ELRGLYHUVLW\��,Q�RUGHU�WR�
PLQLPL]H�WKHVH�LPSDFWV��WKH�SUHVHQW�ZRUN�SURSRVHG�D�SLORW�V\VWHP�IRU�WKH�WUHDWPHQW�RI�ILVK�IDUPLQJ�
HIIOXHQW�DQG�UHXVH�LQ�WKH�DFWLYLW\�LWVHOI��UHGXFLQJ�WKH�DPRXQW�RI�ZDWHU�XVHG��7KH�ILUVW�UHVXOWV�RI�WKLV�
SLORW� V\VWHP�� HYHQ�ZLWKRXW� WKH� SUHVHQFH� RI� SODQWV�� LQGLFDWH� JRRG� ILOWHULQJ� HIILFLHQF\� UHGXFLQJ� WKH�
DPRXQW�RI�WXUELGLW\�DQG�DOJDH�LQ�WKH�HIIOXHQW��EXW�VWLOO�ORZ�UHPRYDO�RI�GLVVROYHG�VDOWV�LQ�WKH�ZDWHU�

.H\ZRUGV��([FDYDWHG�WDQN�DTXDFXOWXUH��&RQVWUXFWHG�ZHWODQG��(IIOXHQW�WUHDWPHQW��:DWHU�UHXVH

���,QWURGXomR
$�GHPDQGD�SRU�SURWHtQD� DQLPDO�YHP�DXPHQWDQGR� H[SUHVVLYDPHQWH�QR�%UDVLO� H�QR�PXQGR��

VXEVWLWXLQGR�SDUWH�GD�DOLPHQWDomR�GH�SURWHtQDV�YHJHWDLV� �6,'21,2�HW�DO����������RQGH�SDUD� VXSULU�
HVWD�GHPDQGD��SUiWLFDV�FRPR�DTXLFXOWXUD��SURGXomR�FRPHUFLDO�GH�SHVFDGR��WrP�VH H[SDQGLGR�

(P� GHFRUUrQFLD� GD� DGLomR� GH� LQVXPR� SDUD� D� PD[LPL]DomR� GD SURGXomR�� D� DTXLFXOWXUD
DSUHVHQWD�LPSDFWRV�DPELHQWDLV�GHQWUH�HODV�D�DOWHUDomR�GD�ELRGLYHUVLGDGH��LQWURGXomR�GH�QXWULHQWHV�QD�
iJXD��LQWURGXomR�GH�FRPSRVWRV�IDUPDFROyJLFRV�SDUD�WUDWDPHQWR�GH�SDUDVLWDV�H�LQIHFo}HV �+(15<�
6,/9$�	�&$0$5*2��������

&RP� R� LQWXLWR� GH� PLQLPL]DU� RV� SUREOHPDV� HOHQFDGRV� VHUi� XWLOL]DGR� R� VLVWHPD� GR� WLSR�
³:HWODQG´��WDPEpP�FRQKHFLGRV�FRPR�³-DUGLP�)LOWUDQWH´��RQGH�D�iJXD�D�VHU�WUDWDGD�SDVVD�DWUDYpV�GH�
XP�OHLWR�GH�DUHLD�H�EULWD��RQGH�VmR�SODQWDGDV�PDFUyILWDV�DTXiWLFDV��=+,�	�-,���������

6HJXQGR� 7UHLQ� HW� DO� ������� RV� ³:HWODQGV´� FRQVWUXtGRV� VmR� VLVWHPDV� FRQFHELGRV� H�
FRQVWUXtGRV� SDUD� XWLOL]DU� RV� SURFHVVRV� QDWXUDLV�� TXH� HQYROYHP� D� YHJHWDomR�� PDWHULDO� ILOWUDQWH� H�
PLFURRUJDQLVPRV��SDUD�DX[LOLDU�QR�WUDWDPHQWR�GH�iJXDV�UHVLGXiULDV��RQGH�D�FRPELQDomR�GH�SURFHVVRV�
ItVLFRV��TXtPLFRV�H�ELROyJLFRV�SURPRYHP�D�GHSXUDomR�GH�iJXDV�UHVLGXiULDV��9\PD]DO�	�.URSIHORYi��
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�������(VWH�WUDEDOKR�WHP�R�REMHWLYR�GH�DYDOLDU�R�XVR�GD�WHFQRORJLD�³-DUGLP�)LOWUDQWH´�QD�UHPRomR�GH�
VyOLGRV� VXVSHQVRV�� DOJDV� H� RXWURV� FRQWDPLQDQWHV�� YLVDQGR� WUDWDPHQWR� H� UHXVR� GD� iJXD� QR� SUySULR�
VLVWHPD�SURGXWLYR�

���0DWHULDLV�H�0pWRGRV
�����'HVFULomR�GR�VLVWHPD�SLORWR

2 VLVWHPD�SLORWR��GR� WLSR�iUHD� DODJDGD�FRQVWUXtGD� �³:HWODQG´� SDUD� WUDWDPHQWR�GH�HIOXHQWH�
RULXQGR�GR� WDQTXH�GH�SLVFLFXOWXUD� IRL� LQVWDODGR�QR�6tWLR�6mR�-RmR��XPD�SHTXHQD�SURSULHGDGH� UXUDO�
IDPLOLDU� ORFDOL]DGD� QR�PXQLFtSLR� GH�6mR�&DUORV�63� ������¶����´6������¶����´:��� R�TXDO� SRVVXL�
XP� WDQTXH� HVFDYDGR� GH� YROXPH� DSUR[LPDGR� GH� ����P� �)LJXUD� �D�� $� SURSULHGDGH� ID]� SDUWH� GD�
%DFLD�GR�5LEHLUmR�)HLMmR� TXH�p�R�SULQFLSDO�PDQDQFLDO�GH�DEDVWHFLPHQWR�GR�PXQLFtSLR�GH�6mR�&DUORV�
�6$$(��������

�D� �E�

)LJXUD� �� �D� ,PDJHP� GH� VDWpOLWH� GD� SURSULHGDGH� 6tWLR� 6mR� -RmR�� $� 6LVWHPD� SLORWR� H� %� WDQTXH�
HVFDYDGR�FXMR�HIOXHQWH�VHUi�WUDWDGR �IRQWH��*RRJOH�0DSV�� �E��&URTXL�GR�VLVWHPD�SLORWR�

2 VLVWHPD�SLORWR�IRL�LGHDOL]DGR�FRP R�SULQFtSLR�GH�SRVVLELOLWDU�WUDWDPHQWR�GR�HIOXHQWH�H�UHXVR�
QR� SUySULR WDQTXH� GH� SLVFLFXOWXUD� SURPRYHQGR� XPD� FLFODJHP� GD� iJXD� H� FRQVHTXHQWHPHQWH�
UHGX]LQGR�D�TXDQWLGDGH�GH�iJXD�XWLOL]DGD�

$� SDUWLU� GD� ERPED� H[LVWHQWH� QR� WDQTXH� GH� SLVFLFXOWXUD R HIOXHQWH� p� WUDQVSRUWDGR� SDUD� R�
WDQTXH�GH�HTXDOL]DomR�GD�SUHVVmR��3RU�JUDYLGDGH� R�HIOXHQWH�LUi�SDUD�R�VLVWHPD�SLORWR�FRPSRVWR�SHODV�
��FDL[DV�GH�PDGHLUD �����P� FDGD��DSUR[LPDGDPHQWH��SUHHQFKLGDV� FRP�DUJLOD� H[SDQGLGD��RQGH�DR�
ILQDO� GD� WHUFHLUD� FDL[D� R� HIOXHQWH� SDVVDUi� SRU� XPD� HVFDGD� GH� DHUDomR�� UHWRUQDQGR� DR� WDQTXH� GH�
SLVFLFXOWXUD� �)LJXUD� �E�� 2� YROXPH� ~WLO� GH� FDGD� FDL[D� p� GH� ����� P�� $� FROHWD GH� DPRVWUD� VHUi�
UHDOL]DGD�QRV���SRQWRV�LQGLFDGRV��VHQGR�HOHV��DQWHV�GD�FDL[D�� �3����HQWUH�DV�FDL[DV���H�� �3����HQWUH�
DV�FDL[DV���H�� �3�� H�DSyV�D�FDL[D�� �3����FRQIRUPH�PRVWUDGR�QD�)LJXUD���

)LJXUD��� 'LVSRVLomR�GRV�WDQTXHV�VREUH�R�VROR�H�SRQWRV�GH�FROHWDV� 1D�LPDJHP��3���3���3��H�3���
FRUUHVSRQGHV�DRV�SRQWRV�GH�DPRVWUDJHP�3��D�3���UHVSHFWLYDPHQWH�
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��� 0HWRGRORJLD�GH�FROHWD�H�DQiOLVHV
$ FROHWD�GDV�DPRVWUDV�IRL�UHDOL]DGD�HP�WULSOLFDWD�SDUD�FDGD�SRQWR��HP� IUDVFRV kPEDU�GH��/�

UHYHVWLGRV H[WHUQDPHQWH� FRP� SDSHO� DOXPtQLR H� UHIULJHUDGR� DSyV� D� FROHWD� $QWHV� GD� FROHWD�� DV�
WRUQHLUDV�UHODWLYDV�D�FDGD�SRQWR��HUDP�DEHUWDV SRU�DSUR[LPDGDPHQWH����VHJXQGRV��SDUD�DVVHJXUDU�
UHSUHVHQWDWLYLGDGH�QD�FROHWD�

1RV ODERUDWyULRV GD� (PEUDSD ,QVWUXPHQWDomR� IRUDP UHDOL]DGDV DV� DQiOLVHV� UHIHUHQWHV� j�
WXUELGH]� XWLOL]DQGR� R� 0LFURSURFHVVDGRU� SRUWiWLO� 7XUELGtPHWUR� �+,� ������� GD� PDUFD� +DQQD�
,QVWUXPHQWV�� HVSHFWURVFRSLD� 89�9,6� XWLOL]DGR� R� (VSHFWURIRW{PHWUR �89�����3&�� GD� PDUFD�
6KLPDG]X�� FRQGXWLYLGDGH� HOpWULFD XWLOL]DGR� R� FRQGXWLYtPHWUR� GLJLWDO� GH� EDQFDGD� �&*������ GD�
PDUFD�*HKDND�FRP�FRQVWDQWH�FpOXOD�. ��H�VROXomR�SDGUmR�.&O����� 0RO�/�� ����� �6�FP����H�
S+� XWLOL]DGR� R� S+PHWUR� GH� EDQFDGD� �S+%������ GD�PDUFD� ,RQ/DE� 3DUD� D� WXUELGH]�� RV� IUDVFRV�
IRUDP�DJLWDGRV�DQWHV�GD�DQiOLVH��3DUD�DV�GHPDLV�DQiOLVHV��DV�DPRVWUDV�IRUDP�GHL[DGDV�HP�UHSRXVR�
SDUD�SUHFLSLWDomR�GRV�VyOLGRV�VHGLPHQWiYHLV��7RGDV�DV�DQiOLVHV�RFRUUHUDP�VHP�D�QHFHVVLGDGH�GH�
GLOXLomR�GDV�DPRVWUDV��3DUD�DQiOLVH�GH�89�9LV��IH]�VH�YDUUHGXUD�GH�����D�����QP�

���5HVXOWDGRV�H�'LVFXVVmR
$V�DPRVWUDV� IRUDP� UHWLUDGDV�GR� VLVWHPD�SLORWR� DSyV����GLDV�GH� IXQFLRQDPHQWR�GR�PHVPR��

RQGH D�SDUWLU�GDV�DQiOLVHV�UHDOL]DGDV�REWLYHPRV�RV�GDGRV�PRVWUDGRV�QD�7DEHOD���SDUD�RV�SDUkPHWURV�
GD�FRQGXWLYLGDGH�HOpWULFD��S+�H�WXUELGH]��

7DEHOD��� 'DGRV�DPRVWUDLV�GRV�SDUkPHWURV�GH�FRQGXWLYLGDGH�HOpWULFD��S+�H�WXUELGH]�
3RQWRV�DPRVWUDLV &RQGXWLYLGDGH�HOpWULFD���6�FP��� S+ 7XUELGH]��)78�

3� ���������� ��� ����������
3� ���������� ��� ����������
3� ���������� ��� ����������
3� ���������� ��� ����������

1R�%UDVLO�QmR�Ki�OHJLVODomR�TXH�GHILQD�YDORU�OLPLWH�DFHLWiYHO�SDUD�D�FRQGXWLYLGDGH�HOpWULFD�GD�
iJXD�� PDV� GH� DFRUGR� FRP� HVWXGRV� GH *DVSDURWWR� ������� DV� DPRVWUDV� FRQWDPLQDGDV� SRU� HVJRWRV�
DSUHVHQWDP�R�YDORU�SDUD� D� FRQGXWLYLGDGH� HOpWULFD�YDULDQGR�HQWUH�����D��������ȝ6 FP��� 6HJXLQGR�
HVWD�DILUPDomR��YDORUHV�LQIHULRUHV�GH�FRQGXWLYLGDGH�SRGHP�LQGLFDU�XPD�ERD�TXDOLGDGH�GD�iJXD� $V�
DQiOLVHV�UHIHUHQWHV�j�FRQGXWLYLGDGH�LQGLFDP�TXH�DV�DPRVWUDV�DSUHVHQWDP�YDORUHV�PpGLRV�YDULDQGR�GH�
����� D������6�� FRPR�PRVWUD� D�7DEHOD���� SRGHQGR� VHU� FODVVLILFDGDV� FRPR�HIOXHQWHV� FRP�XPD�ERD�
TXDOLGDGH�IUHQWH�D�HVWH�SDUkPHWUR��3DUD�HVWH�SDUkPHWUR��RV�UHVXOWDGRV�PRVWUDUDP�TXH VHP�DV�SODQWDV
QmR�IRL�SRVVtYHO�D�UHWLUDGD�GH VDLV�GR�HIOXHQWH�

6HJXQGR D�5HVROXomR�Q������GR�&RQVHOKR�1DFLRQDO�GH�0HLR�$PELHQWH��&21$0$� GH������
R� YDORU� SHUPLWLGR� SDUD� R� S+� GH� iJXDV� GRFHV� SRGH� YDULDU� GH� ���� D� ���� H� HVWD� YDULDomR� SHUPLWH� D�
PDQXWHQomR DGHTXDGD SDUD�D�YLGD�DTXiWLFD �*$63$52772���������2�YDORU�PpGLR�HQFRQWUDGR�SDUD�
R� S+��PRVWUDGR� GD� 7DEHOD� �� HQTXDGUD�VH� QRV� YDORUHV� SHUPLWLGRV� SHOD� OHJLVODomR� H� LQGLFD� TXH� R�
HIOXHQWH�DSUHVHQWD�ERD�TXDOLGDGH�HP�UHODomR�D�HVWH�SDUkPHWUR�

2V� YDORUHV� GH WXUELGH]�� DSUHVHQWDGRV QD�7DEHOD� ��� DSUHVHQWDUDP XPD� DOWHUDomR� H[SUHVVLYD�
QRV�YDORUHV�YDULDQGR�GH����� ����� )78�QR�3��DWp������������)78�QR�3� VHQGR�XPD�UHGXomR�GH�����
GD� WXUELGH]��(VWH� IDWR� UHODFLRQD�VH� FRP� D� SUHVHQoD� GD� DUJLOD� H[SDQGLGD� QR� VLVWHPD�SLORWR� TXH� VH�
LQIHUH TXH�WHQKD�UHDOL]DGR�R�SURFHVVR�GH�ILOWUDJHP H�VRUomR GDV�PLFURDOJDV�SUHVHQWHV�QR�HIOXHQWH�GD�
SLVFLFXOWXUD�� 9DOH� GHVWDFDU� TXH� QR� PRPHQWR� GD� FROHWD� GDV� DPRVWUDV� QmR� KDYLD� VLGR� SODQWDGR� DV�
PDFUyILWDV�

$� DQiOLVH� GR� 89�9LV VHJXLX� D� PHWRGRORJLD� XWLOL]DGD� SRU� &RXFHLUR� HW�� DO ������ VHQGR�
REVHUYDGR�R�FRPSULPHQWR�GH�RQGD�GH�DEVRUomR�GD�FORURILOD��)LJXUD��D��2V�YDORUHV�PpGLRV�H�GHVYLR�
SDGUmR�GD�LQWHQVLGDGH�GDV�EDQGDV�HP�FDGD�SRQWR�SRGHP�VHU�YLVXDOL]DGRV�QD�)LJXUD��E��
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3RQWR�GH�DPRVWUDJHP

�E�
)LJXUD��� �D��7UHFKR�GR�FRPSULPHQWR�GD�RQGD�FRUUHVSRQGHQGR�D�IDL[D�GH�DEVRUomR�GD�FORURILOD�H��E��
LQWHQVLGDGH�GD�DEVRUEkQFLD�EDQGD������QP��HP�FDGD�SRQWR�DPRVWUDGR�

2�FRPSULPHQWR�GH�����QP�FRUUHVSRQGH�D�IDL[D�GH�DEVRUEkQFLD GD�FORURILOD��VHQGR�SRVVtYHO�
YLVXDOL]DU�TXH�QR�3���3���3��H�3��Ki�SUHVHQoD�GH�DOJDV�PDV�RFRUUH�XPD�UHGXomR�GD�DEVRUomR�QRV�
SRQWRV�UHVSHFWLYDPHQWH��SRGHQGR�HVWH�IDWR�VHU�UHODFLRQDGR�FRP�D�UHGXomR�H[SUHVVLYD�GD�WXUELGH]�QR�
3��H�3�� 2V�3��H�3��QmR�DSUHVHQWDP GLIHUHQoD�VLJQLILFDWLYD�HQWUH�HOHV��IDWR�D�VHU�PHOKRU�LQYHVWLJDGR�

���&RQFOXV}HV
%DVHDGR�QRV�UHVXOWDGRV REWLGRV��DV�FRQFOXV}HV�SUHOLPLQDUHV�GR�SUHVHQWH�WUDEDOKR�VmR�TXH�Ki�

HILFLrQFLD�QD�UHGXomR�GH�DOJDV�SHOD�DomR�GH�ILOWUDJHP�GD DUJLOD�H[SDQGLGD�SUHVHQWH QR�VLVWHPD��VHQGR�
HVWD DILUPDomR�VXVWHQWDGD�SHORV�YDORUHV�REWLGRV�GH� WXUELGH]�HP�FDGD�SRQWR�DPRVWUDGR��EHP�FRPR
FRP DSUR[LPDGDPHQWH �����GH� UHGXomR�GD� LQWHQVLGDGH� GH� DEVRUEkQFLD� GD� FORURILOD��2EVHUYRX�VH�
WDPEpP��SRU�RXWURV�SDUkPHWURV�GH TXDOLGDGH�GD�iJXD �S+�H�&(� VH�PDQWpP�SHOR�VLVWHPD�SLORWR��KDMD�
YLVWR� TXH QmR� DSUHVHQWDUDP� DOWHUDo}HV� VLJQLILFDWLYDV�� 2� HIOXHQWH� WUDWDGR�� DSUHVHQWRX� TXDOLGDGH�
VXSHULRU�HP�FRPSDUDomR�DR�HIOXHQWH�EUXWR��HQWUHWDQWR��DLQGD�VH�WRUQDP�QHFHVViULDV�RXWUDV�DQiOLVHV
GH�TXDOLGDGH�GH�iJXD��EHP�FRPR�R�HIHLWR�GD�IXWXUD�DGLomR�GH�PDFUyILWDV�DTXiWLFDV�DR�VLVWHPD�

$JUDGHFLPHQWRV
$XWRUHV�DJUDGHFHP DR�%1'(6�H�(0%5$3$�SHOR� ILQDQFLDPHQWR�GR�SURMHWR� �%56�$TXD� ��

6(* ������������������������

5HIHUrQFLDV
&216(/+2�1$&,21$/�'(�0(,2�$0%,(17(��&21$0$����������5HVROXomR�Q�������GH����

GH�PDUoR�GH�������'LiULR�2ILFLDO�GD�8QLmR��%UDVtOLD��')�����GH�PDUoR��S��������

&28&(,52�� *�� &��� %867$0$17(�� <�� %��� &$59$/+2�� -�� $��� ï�� 7(,;(,5$�� '�� 3��� '26�
6$1726��3��0���-81,25��0��%���6,0,21,��$��5��([WUDomR�H�TXDQWLILFDomR�GDV�FORURILODV�$ H�%
QDV�IROKDV�GD�;DQWKRVRPD�6DJLWWLIROLXP��;;�(QFRQWUR�/DWLQR�$PHULFDQR�GH�,QLFLDomR�&LHQWtILFD��
;9,�(QFRQWUR�/DWLQR�$PHULFDQR�GH�3yV�*UDGXDomR�H�9,�(QFRQWUR�GH�,QLFLDomR�j�'RFrQFLD��9DOH�
GR�3DUDtED�������

*$63$52772��)��$��$YDOLDomR (FRWR[LFROyJLFD�H�0LFURELROyJLFD�GD�iJXD�GH�QDVFHQWHV�XUEDQDV�
QR�PXQLFtSLR�GH�3LUDFLFDED�63��8QLYHUVLGDGH�GH�6mR�3DXOR��3LUDFLFDED��S������������

+(15<�6,/9$���*��*���&$0$5*2��$��)��0��,PSDFWR�GDV�DWLYLGDGHV�GH�DT�LFXOWXUD�H�VLVWHPDV�GH�
WUDWDPHQWR�GH�HIOXHQWHV�FRP�PDFUyILWDV�DTXiWLFDV�± UHODWR�GH�FDVR��%ROHWLP�GR�,QVWLWXWR�GH�3HVFD��
Y������Q����S������� �����������6mR�3DXOR�

6$$(�� 6HUYLoR� $XW{QRPR� GH� ÈJXD� H� (VJRWR�� 0DQDQFLDLV�� 'LVSRQtYHO� HP��
KWWSV���ZZZ�VDDHVDRFDUORV�FRP�EU�VDDHVF�LQGH[�SKS�DJXD�PDQDQFLDLV��$FHVVR�HP��MXO��GH������
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6,'21,2��/���&$9$/&$17,��,���&$3$1(0$��/���025&+��5���0$*$/+­(6��*���/,0$��-���
%8516��9���-Ò1,25��$��-��$���081*,2/,��5��3DQRUDPD�GD�DTXLFXOWXUD�QR�%UDVLO��GHVDILRV�H�
RSRUWXQLGDGHV��%1'(6�6HWRULDO��Q������S����������������

75(,1� &�� 0��� 3(/,66$5,�� &��� +2))0$11�� +��� 3/$7=(5�� &�� -��� 6(=(5,12�� 3�� +��
7UDWDPHQWR�GHVFHQWUDOL]DGR�GH�HVJRWRV�GH�HPSUHHQGLPHQWRV�FRPHUFLDO�H�UHVLGHQFLDO�HPSUHJDQGR�
D� HFRWHFQRORJLD� GRV�ZHWODQGV� FRQVWUXtGRV�� $PELHQWH�&RQVWUXtGR�� 3RUWR�$OHJUH�� Y�� ���� Q�� ��� S��
��������������

9<0$=$/��-���.523)(/29È��/��:DVWHZDWHU�WUHDWPHQW�LQ�FRQVWUXFWHG�ZHWODQGV�ZLWK�KRUL]RQWDO�
VXE�VXUIDFH�IORZ��5HSXEOLFD�7FKHFD��6SULQJHU�������

=+,��:��� -,��*�� &RQVWUXFWHG�ZHWODQGV�� ����� ± ������$� UHYLHZ� RI� UHVHDUFK� GHYHORSPHQW�� FXUUHQW�
WUHQGV��DQG�IXWXUH�GLUHFWLRQV��6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW��Y�������S����± ���������
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7(&12�(&21Ð0,&$�'2�352&(662

0��*��%URQGL��
��$��0��(OLDV�� )��)��)XUODQ���5��&��*LRUGDQR���&��6��)DULQDV�

� 'HSDUWDPHQWR�GH�(QJHQKDULD�4XtPLFD� 8QLYHUVLGDGH�)HGHUDO� GH�6mR�&DUORV��5RG��:DVKLQJWRQ�
/XL]��NP�����������������6mR�&DUORV��63��%UDVLO
� (PEUDSD�,QVWUXPHQWDomR��5XD ;9�GH�1RYHPEUR������� ���������� 6mR�&DUORV��63��%UDVLO

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��PDULDQD�EURQGL#JPDLO�FRP

5HVXPR� $� FRQYHUVmR� ELRTXtPLFD� GH� ELRPDVVDV� OLJQRFHOXOyVLFDV� HP� ELRFRPEXVWtYHLV� H� RXWURV�
ELRSURGXWRV�DLQGD�DSUHVHQWD�DOJXQV�GHVDILRV�WHFQROyJLFRV�FRPR��SRU�H[HPSOR��R�EDL[R�UHQGLPHQWR�
GD�HWDSD�GH�KLGUyOLVH�HQ]LPiWLFD�H�R�DOWR�FXVWR�GDV�HQ]LPDV�FHOXOROtWLFDV��1HVVH�FRQWH[WR��R�XVR�GH�
DGLWLYRV� GXUDQWH� D� VDFDULILFDomR� WHP� DSUHVHQWDGR� HIHLWRV� SRVLWLYRV� QD� UHGXomR� GD� DGVRUomR�
LPSURGXWLYD�GH�FHOXODVHV�SHOD�OLJQLQD��FRQWULEXLQGR��DVVLP��SDUD�R�DXPHQWR�GD�FRQYHUVmR�GD�FHOXORVH�
HP�Do~FDUHV� IHUPHQWHVFtYHLV��7RGDYLD��SDUD�VH�EXVFDU�D�YLDELOLGDGH� WHFQR�HFRQ{PLFD�GR�SURFHVVR��
VH� ID]� QHFHVViULR� R� XVR� GH� DGLWLYRV� GH� EDL[R� FXVWR�� $VVLP�� HVWH� HVWXGR� DYDOLRX� LPSDFWR� WHFQR�
HFRQ{PLFR�GR�XVR�GD�SURWHtQD�GH�VRMD�FRPR�DGLWLYR�GH�EDL[R�FXVWR�GXUDQWH�D�KLGUyOLVH�HQ]LPiWLFD�GR�
EDJDoR� GH� FDQD�GH�Do~FDU� KLGURWpUPLFR� QR� FRQWH[WR� GH� XPD� ELRUUHILQDULD� LQWHJUDGD� SURGX]LQGR�
HWDQRO� GH� SULPHLUD� H� VHJXQGD� JHUDomR� ��*��*��� XWLOL]DQGR� FRPR� IHUUDPHQWD� D� $QiOLVH� 7HFQR�
(FRQ{PLFD�5HYHUVD��7DO�DQiOLVH�SRVVLELOLWRX�D�REWHQomR�GH�PHWDV�GH�GHVHPSHQKR�D�VHUHP�DWLQJLGDV�
H[SHULPHQWDOPHQWH�GH�PRGR�D�YLDELOL]DU�R�XVR�GR�DGLWLYR�QR�FRQWH[WR�GD�ELRUUHILQDULD��VHQGR�HVWDV��
R�DXPHQWR�GD FRQYHUVmR�SURSRUFLRQDGD�SHOD�SURWHtQD�GXUDQWH�D�VDFDULILFDomR�H�D UHGXomR�GD�FDUJD�
HQ]LPiWLFD XWLOL]DGD�QR�SURFHVVR�

3DODYUDV�FKDYH� 3URWHtQD� GH� 6RMD�� %DJDoR� GH� &DQD�GH�$o~FDU�� +LGUyOLVH� (Q]LPiWLFD�� $QiOLVH�
7HFQR�(FRQ{PLFD��$GVRUomR�,PSURGXWLYD�

86(�2)�62<%($1�3527(,1 $7�68*$5&$1(�%$*$66(�6$&&+$5,),&$7,21�,1�7+(�
&217(;7� 2)� $1� ,17(*5$7('� %,25(),1(5<�� 352&(66� 7(&+12�(&2120,&�
$1$/<6,6

$EVWUDFW� 7KH� ELRFKHPLFDO� FRQYHUVLRQ� RI� OLJQRFHOOXORVLF� ELRPDVV� LQWR� ELRIXHOV� DQG� RWKHU�
ELRSURGXFWV�VWLOO�KDYH�VRPH�WHFKQRORJLFDO�ERWWOHQHFNV��VXFK�DV�WKH�ORZ�\LHOG�RI�WKH K\GURO\VLV�VWHS�
DQG� WKH� KLJK� FRVW� RI� WKH� FHOOXORO\WLF� HQ]\PHV�� ,Q� WKLV� FRQWH[W�� WKH� XVH� RI� DGGLWLYHV� GXULQJ� WKH�
VDFFKDULILFDWLRQ�KDV�SUHVHQWHG�SRVLWLYH� HIIHFWV� RQ� UHGXFLQJ� WKH�XQSURGXFWLYH�ELQGLQJ�RI� FHOOXODVHV�
RQWR�OLJQLQ��LQFUHDVLQJ��WKHQ��WKH�FHOOXORVH FRQYHUVLRQ�LQWR�IHUPHQWDEOH�VXJDUV��+RZHYHU��LQ�RUGHU�WR�
HQVXUH�WKH�SURFHVV�WHFKQR�HFRQRPLF�IHDVLELOLW\��LW�LV�QHFHVVDU\�WR�XVH�ORZ�FRVW�DGGLWLYHV��7KXV��WKLV�
VWXG\�HYDOXDWHG� WKH� WHFKQR�HFRQRPLF� LPSDFW�RI� WKH�XVH�RI� VR\EHDQ�SURWHLQ�DV�D� ORZ�FRVW� DGGLWLYH�
GXULQJ�WKH�HQ]\PDWLF�K\GURO\VLV�RI�K\GURWKHUPDOO\�SUH�WUHDWHG�VXJDUFDQH�EDJDVVH�LQ�WKH�FRQWH[W�RI�
DQ�LQWHJUDWHG�ELRUHILQHU\�WKDW�SURGXFHV�ILUVW�DQG�VHFRQG�JHQHUDWLRQ�HWKDQRO���*��*���XVLQJ�DV�D�WRRO�
WKH�5HYHUVH�7HFKQR�(FRQRPLF�$QDO\VLV��7KLV�DQDO\VLV�DOORZHG�WKH�GHILQLWLRQ�RI�VRPH�SHUIRUPDQFH�
WDUJHWV�WR�EH�UHDFKHG�H[SHULPHQWDOO\�LQ�RUGHU�WR�PDNH�WKH�XVH�RI�WKH�DGGLWLYH�HFRQRPLFDOO\�IHDVLEOH�
DW� WKH� ELRUHILQHU\� FRQWH[W�� 7KH� REWDLQHG� WDUJHWV� ZHUH�� LQFUHDVH� WKH� FRQYHUVLRQ� SURYLGHG� E\� WKH�
SURWHLQ�GXULQJ�WKH�VDFFKDULILFDWLRQ�DQG�UHGXFH�WKH�HQ]\PH�GRVDJH�XVHG�DW�WKH�SURFHVV��

.H\ZRUGV�� 6R\EHDQ� 3URWHLQ�� 6XJDUFDQH� %DJDVVH�� (Q]\PDWLF� +\GURO\VLV�� 7HFKQR�(FRQRPLF�
$QDO\VLV��8QSURGXFWLYH�%LQGLQJ�



���

���,QWURGXomR
$�ELRFRQYHUVmR� GH� ELRPDVVDV� OLJQRFHOXOyVLFDV� HP� ELRFRPEXVWtYHLV� FRPR�� SRU� H[HPSOR�� R�

HWDQRO� FHOXOyVLFR� ��*�� p� XPD� LPSRUWDQWH� DOWHUQDWLYD� SDUD� UHGX]LU� D� GHSHQGrQFLD� H� RV� LPSDFWRV�
DPELHQWDLV�GR�XVR�GH�FRPEXVWtYHLV�IyVVHLV��1R�HQWDQWR��GH�PRGR�D�YLDELOL]DU�D�SURGXomR�GR�HWDQRO�
�*��DOJXQV�GHVDILRV�WHFQROyJLFRV��WDLV�FRPR�R�EDL[R�UHQGLPHQWR�GD�VDFDULILFDomR�HQ]LPiWLFD�H�R�DOWR�
FXVWR�GDV�HQ]LPDV�FHOXOROtWLFDV��DLQGD�SUHFLVDP�VHU�VXSHUDGRV��./(,1�0$5&86&+$0(5�HW�DO���
������ 6,/9$� HW� DO��� ������� 8P� GRV� IDWRUHV� TXH� FRQWULEXHP� SDUD� D� UHGXomR� GR� UHQGLPHQWR� GD�
KLGUyOLVH�p�D�DGVRUomR�LPSURGXWLYD�GH�FHOXODVHV�SHOD�OLJQLQD��.2�HW�DO���������6$,1,�HW�DO����������
'H�PRGR�D�PLQLPL]DU�HVWH�HIHLWR�QHJDWLYR��R�XVR�GH�DGLWLYRV�TXH�PLWLJDP�D�DGVRUomR�LPSURGXWLYD�
WHP�DSUHVHQWDGR�UHVXOWDGRV�LQWHUHVVDQWHV��%521',�HW�DO���������52&+$�0$57Ë1�HW DO����������QR�
HQWDQWR��R�XVR�GH�DGLWLYRV�GH�EDL[R�FXVWR�H�D�DQiOLVH�WHFQR�HFRQ{PLFD�GD�DGLomR�GHVWHV�QR�SURFHVVR�
GH� SURGXomR� GR� HWDQRO� �*� VH� ID]� QHFHVViULD� GH� PRGR� D� VH� WHQWDU� YLDELOL]DU� HFRQRPLFDPHQWH� R�
SURFHVVR�

1HVVH�FRQWH[WR��R�XVR�GD�SURWHtQD�GH�VRMD�FRPR�DGLWLYR�VH�GHVWDFD�GHYLGR�DR�VHX�EDL[R�FXVWR�
�./(,1�0$5&86&+$0(5� HW� DO��� ������ H� HP� UD]mR� GRV� UHVXOWDGRV� SRVLWLYRV� Mi� UHSRUWDGRV� QD�
OLWHUDWXUD�� RQGH�� SRU� H[HPSOR�� )ORUHQFLR� HW� DO�� ������� DXPHQWDUDP� HP� ���� D� JOLFRVH� OLEHUDGD�
GXUDQWH�D�KLGUyOLVH�GR�EDJDoR�GH�FDQD�KLGURWpUPLFR�XWLOL]DQGR�R�FRTXHWHO�HQ]LPiWLFR�&HOOLF�&7HF����
1R�HQWDQWR��p�GH�JUDQGH�LPSRUWkQFLD�TXH�VH�DYDOLH�R�LPSDFWR�WHFQR�HFRQ{PLFR�GD�DGLomR�GD�SURWHtQD�
GH�VRMD�GXUDQWH�D�VDFDULILFDomR�HQ]LPiWLFD�SDUD�D�SURGXomR�GR�HWDQRO�FHOXOyVLFR�

8PD DOWHUQDWLYD� LQWHUHVVDQWH� SDUD� VH� UHDOL]DU� D� DQiOLVH� WHFQR�HFRQ{PLFD� GR� SURFHVVR� IRL�
GHVHQYROYLGD�SRU�)XUODQ�HW�DO���������H�UHFHQWHPHQWH�DSOLFDGD�SRU�/RQJDWL�HW�DO���������QR�FRQWH[WR�
GH� XPD� ELRUUHILQDULD� LQWHJUDGD� TXH� SURGX]� HWDQRO� GH� SULPHLUD� H� VHJXQGD�JHUDomR� ��*��*���
'HQRPLQDGD�$QiOLVH�7HFQR�(FRQ{PLFD�5HYHUVD��HOD�FRQVLVWH�HP��DR�LQYpV�GH�DYDOLDU�D�YLDELOLGDGH�
HFRQ{PLFD� GH� XPD� FRQGLomR� GH� SURFHVVR� HVSHFtILFD�� HVSHFLILFD�VH� XP� GHVHPSHQKR� HFRQ{PLFR�
PtQLPR� SDUD� R� SURFHVVR� �SRU� H[HPSOR�� 9DORU� 3UHVHQWH� /tTXLGR� �93/��  � ��� H� HQWmR� MDQHODV� GH�
FRQGLo}HV� GH� RSHUDomR� YLiYHLV� VmR� REWLGDV� H� SRGHP� VHU� XWLOL]DGDV� QD� GHILQLomR� GH� PHWDV� GH�
GHVHPSHQKR� D� VHUHP� EXVFDGDV� H[SHULPHQWDOPHQWH� SDUD� DV� SULQFLSDLV� YDULiYHLV� GH� SURFHVVR�
�)85/$1�HW�DO���������/21*$7,�HW�DO����������

$VVLP�� XWLOL]DQGR� D� $QiOLVH� 7HFQR�(FRQ{PLFD� 5HYHUVD�� HVWH� WUDEDOKR� WHYH� FRPR� REMHWLYR�
DYDOLDU�R�LPSDFWR�GD�DGLomR�GD�SURWHtQD�GH�VRMD�GXUDQWH�D�KLGUyOLVH�HQ]LPiWLFD�GR�EDJDoR�GH�FDQD�
GH�Do~FDU� KLGURWpUPLFR� QR� FRQWH[WR� GH� XPD� ELRUUHILQDULD� LQWHJUDGD� GH� HWDQRO� �*��*�� &RP� HVWD�
DQiOLVH�� IRUDP� REWLGDV� PHWDV� GH� GHVHPSHQKR� D� VHUHP� DWLQJLGDV� H[SHULPHQWDOPHQWH� GH� PRGR� D�
YLDELOL]DU�HFRQRPLFDPHQWH�R�XVR�GD�SURWHtQD�GH�VRMD�QD�SURGXomR�GR�HWDQRO�GH�VHJXQGD�JHUDomR�

���0DWHULDLV�H�0pWRGRV
�����$QiOLVH�7HFQR�(FRQ{PLFD

$�DQiOLVH�WHFQR�HFRQ{PLFD�GD�DGLomR�GD�SURWHtQD�GH�VRMD�QR�SURFHVVR�GH�SURGXomR�GR�HWDQRO�
GH�VHJXQGD�JHUDomR�IRL�UHDOL]DGD�EDVHDQGR�VH�QD�VLPXODomR�GD�ELRUUHILQDULD�LQWHJUDGD�GH�HWDQRO��*�
�*�GHVHQYROYLGD�SRU�/RQJDWL�HW�DO���������QR�VLPXODGRU�GH�SURFHVVRV�(062��62$5(6�H�6(&&+,��
������� $� ELRPDVVD� XWLOL]DGD� IRL� R� EDJDoR� GH� FDQD�GH�Do~FDU� VXEPHWLGR� D� XP� SUp�WUDWDPHQWR�
KLGURWpUPLFR� DQWHV� GD� HWDSD� GH� KLGUyOLVH�� ,QIRUPDo}HV� VREUH� R� GHVHQYROYLPHQWR� GD� DQiOLVH�� D�
LPSOHPHQWDomR�GD�ELRUUHILQDULD�H�DV�SUHPLVVDV�HFRQ{PLFDV�DGRWDGDV�SRGHP�VHU�REWLGDV�HP�)XUODQ�HW�
DO�� �������H�/RQJDWL�HW�DO�� ��������&RP�EDVH�QHVVD�VLPXODomR��DGLFLRQRX�VH�XPD�FRUUHQWH�H[WUD�GH�
SURWHtQD�GH�VRMD�Mi�D����Û&��D�TXDO�IRL�PLVWXUDGD�FRP�D�FRUUHQWH�GH�EDJDoR�SUp�WUDWDGR�H�HQ]LPDV�QD�
HQWUDGD�GR�UHDWRU�GH�KLGUyOLVH��2�WHPSR�GH�VDFDULILFDomR�IRL�IL[DGR�HP����KRUDV�H�DSyV�R�SURFHVVR��D�
SURWHtQD�MXQWDPHQWH�FRP�R�EDJDoR�QmR�KLGUROLVDGR�VHJXLUDP�SDUD�DV�FDOGHLUDV�GD�ELRUUHILQDULD��RQGH�
KRXYH�D�TXHLPD�GHVWH�PDWHULDO�H�D�VXEVHTXHQWH�JHUDomR�GH�HQHUJLD�HOpWULFD�SDUD�D�LQG~VWULD�

$� $QiOLVH� 7HFQR�(FRQ{PLFD� 5HYHUVD� IRL� XWLOL]DGD� SDUD� GHWHUPLQDU� H� DYDOLDU� DV� PHWDV� GH�
GHVHPSHQKR� QHFHVViULDV� SDUD� WRUQDU� R� XVR� GD� SURWHtQD� GH� VRMD� QR� FRQWH[WR� GD� ELRUUHILQDULD�
HFRQRPLFDPHQWH� YLiYHO�� 3DUD� WDQWR�� R� tQGLFH� HFRQ{PLFR� DGRWDGR� IRL� R� 9DORU� 3UHVHQWH� /tTXLGR�
�93/�� GR� SURFHVVR� LJXDO� D� ]HUR�� DYDOLDQGR�VH� R� HIHLWR� GDV� YDULiYHLV� FDUJD� GH� VyOLGRV�� FDUJD�



���

HQ]LPiWLFD��FRQYHUVmR�GD�FHOXORVH�H�FRQFHQWUDomR�GH�SURWHtQD�GH�VRMD�SDUD�PDQWHU�HVVD�SHUIRUPDQFH�
HFRQ{PLFD�DGRWDGD�

���5HVXOWDGRV H�'LVFXVVmR
$ )LJXUD� �� DSUHVHQWD� DV� FXUYDV� LVRHFRQ{PLFDV� �UHJL}HV� GH� SHUIRUPDQFH� HFRQ{PLFD�

FRQVWDQWH�� RQGH� R� 93/� GR� SURFHVVR� p� ]HUR�� RQGH� SRGH�VH� DYDOLDU� R� HIHLWR� GDV� YDULiYHLV� FDUJD�
HQ]LPiWLFD��FDUJD�GH�VyOLGRV�H�FRQFHQWUDomR�GH�SURWHtQD�GH�VRMD��QD�PtQLPD�FRQYHUVmR�GD�FHOXORVH�
SUHVHQWH�QR�EDJDoR�QHFHVViULD�SDUD�TXH�R�SURFHVVR�SDVVH�D�VHU�HFRQRPLFDPHQWH�YLiYHO���$VVLP��SDUD�
XPD�FDUJD�GH�EDJDoR�GH�����������)38�J�FHOXORVH��DSUR[LPDGDPHQWH�����)38�J�EDJDoR��H�����GH�
SURWHtQD�GH�VRMD��36���D�VDFDULILFDomR�GHYH�DSUHVHQWDU�XPD�FRQYHUVmR�PtQLPD�GD�FHOXORVH�GH�����
SDUD� TXH� VH� WHQKD� D� YLDELOLGDGH� HFRQ{PLFD� GR� SURFHVVR� �93/�  � ���� RX� VHMD�� QHVWDV� FRQGLo}HV��
FRQYHUV}HV�PDLRUHV�TXH�����LPSOLFDP�HP�YLDELOLGDGH���

)ORUHQFLR�HW�DO����������UHDOL]DQGR�D�KLGUyOLVH�FRP�����VyOLGRV������36��GXUDQWH����K�FRP�
XPD�FDUJD�HQ]LPiWLFD�GH����)38�J�EDJDoR�H�REWLYHUDP�����GH�FRQYHUVmR�GD�FHOXORVH�SUHVHQWH�QR�
PDWHULDO� OLJQRFHOXOyVLFR�� $VVLP�� FRPSDUDQGR� RV� GDGRV� H[SHULPHQWDLV� UHSRUWDGRV� FRP� R� TXH� VH�
REWHYH� QD� VLPXODomR�� GHILQHP�VH� DOJXPDV� PHWDV� GH� GHVHPSHQKR� D� VHUHP� DWLQJLGDV�
H[SHULPHQWDOPHQWH�� GH�PRGR� D� YLDELOL]DU� D� SURGXomR� GR� HWDQRO� �*� XWLOL]DQGR� D� SURWHtQD� GH� VRMD�
FRPR� DGLWLYR� SDUD� PLWLJDU� D� DGVRUomR� LPSURGXWLYD� GH� FHOXODVHV� GXUDQWH� D� HWDSD� GH� VDFDULILFDomR�
HQ]LPiWLFD�� VHQGR� HVWDV�� R� DXPHQWR� GD� FRQYHUVmR� GD� FHOXORVH� HP� Do~FDUHV� GXUDQWH� D� KLGUyOLVH�� D�
UHGXomR�GD�FDUJD�HQ]LPiWLFD�H�D�UHGXomR�GR�FXVWR�GR�DGLWLYR�SDUD�D�ELRUUHILQDULD��

)LJXUD� ��� &XUYDV� LVRHFRQ{PLFDV� DYDOLDQGR� RV� HIHLWRV� GDV� YDULiYHLV� FDUJD� GH� VyOLGRV�� FDUJD�
HQ]LPiWLFD� H FRQFHQWUDomR� GH� SURWHtQD� GH� VRMD� QD� PtQLPD� FRQYHUVmR� QHFHVViULD� SDUD� TXH� D�
ELRUUHILQDULD�DSUHVHQWH�9DORU�3UHVHQWH�/tTXLGR��93/��LJXDO�D�]HUR��2�WHPSR�GH�KLGUyOLVH�IRL�IL[DGR�
HP����KRUDV��DV�FRQFHQWUDo}HV�GH�DGLWLYR�DYDOLDGDV�IRUDP������H������P�P��H�DV�FRQYHUV}HV�IRUDP�
GH����H�����

���&RQFOXV}HV
$�DQiOLVH�WHFQR�HFRQ{PLFD�GD�DGLomR�GD�SURWHtQD�GH�VRMD�GXUDQWH�D�VDFDULILFDomR�HQ]LPiWLFD�

GR�EDJDoR�GH�FDQD�GH�Do~FDU�KLGURWpUPLFR�QR�FRQWH[WR�GH�XPD�ELRUUHILQDULD�LQWHJUDGD�PRVWURX�TXH��
HP� UHODomR� DRV� GDGRV� H[SHULPHQWDLV� GLVSRQtYHLV� QD� OLWHUDWXUD� DWp� R� SUHVHQWH� PRPHQWR�� DOJXPDV�
PHWDV�GH�GHVHPSHQKR�VmR�QHFHVViULDV�GH�PRGR�D�YLDELOL]DU�R�XVR�GR�DGLWLYR��VHQGR�HVWDV��DXPHQWDU�
D�FRQYHUVmR�GD�FHOXORVH�H�UHGX]LU�D�FDUJD�HQ]LPiWLFD�XWLOL]DGD�GXUDQWH�D�KLGUyOLVH��$VVLP�� VH�HVVHV�
REMHWLYRV� IRUHP� DWLQJLGRV� H[SHULPHQWDOPHQWH�� R� XVR� GD� SURWHtQD� GH� VRMD� SRGHUi� VLJQLILFDU� XP�



���

LPSRUWDQWH�DYDQoR�QR�VHQWLGR�GH�YLDELOL]DU�HFRQRPLFDPHQWH�D�SURGXomR�GR�HWDQRO� FHOXOyVLFR��SRU�
PHLR� GR� DXPHQWR� GR� UHQGLPHQWR� GD� HWDSD� GH� KLGUyOLVH� TXH� FRQVLVWH� HP� XP� GRV� JDUJDORV�
WHFQROyJLFRV�GR�SURFHVVR�

$JUDGHFLPHQWRV
2V� DXWRUHV� DJUDGHFHP� DR� 3URJUDPD� GH� 3yV�JUDGXDomR� HP� (QJHQKDULD� 4XtPLFD� GD�

8QLYHUVLGDGH�)HGHUDO�GH�6mR�&DUORV��33*(4�8)6&DU�� j�(PEUDSD�,QVWUXPHQWDomR� j�)XQGDomR�GH�
$PSDUR� j� 3HVTXLVD� GR� (VWDGR� GH� 6mR� 3DXOR� �)$3(63�� SHOD� FRQFHVVmR� GD� EROVD� GH� PHVWUDGR�
�SURFHVVR� ������������� H� SHOR� SURMHWR� WHPiWLFR� QR� TXDO� HVWH� WUDEDOKR� HVWi� LQVHULGR� �SURFHVVR�
WHPiWLFR���������������%,2(1���j�&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU�
± %UDVLO� �&$3(6�� FyGLJR� GH� ILQDQFLDPHQWR� ����� H DR &RQVHOKR� 1DFLRQDO� GH� 'HVHQYROYLPHQWR�
&LHQWtILFR�H�7HFQROyJLFR��&13T��SURFHVVR����������������

5HIHUrQFLDV
%521',��0�*���9$6&21&(//26��9�0���*,25'$12��5�&���)$5,1$6��&�6��$OWHUQDWLYH�/RZ�

&RVW�$GGLWLYHV�WR�,PSURYH�WKH�6DFFKDULILFDWLRQ�RI�/LJQRFHOOXORVLF�%LRPDVV����±����������
)/25(1&,2��&�� %$',12��$�&�� )$5,1$6��&�6��$GGLWLRQ�RI�6R\EHDQ�3URWHLQ�,PSURYHV�

6DFFKDULILFDWLRQ�DQG�(WKDQRO�3URGXFWLRQ�IURP�+\GURWKHUPDOO\�3UHWUHDWHG�6XJDUFDQH�%DJDVVH��
�����

)85/$1��)�)�� &267$��&�%�%�� 6(&&+,��$�5�� :22'/(<��-�0�� *,25'$12��5�&� 5HWUR�
7HFKQR�(FRQRPLF�$QDO\VLV��8VLQJ��%LR�3URFHVV�6\VWHPV�(QJLQHHULQJ�7RROV�WR�$WWDLQ�3URFHVV�
7DUJHW�9DOXHV��,QG��(QJ��&KHP��5HV����������±������������

*+26(��7�.��0HDVXUHPHQW�RI�FHOOXODVH�DFWLYLWLHV��3XUH�$SSO��&KHP���������������������
./(,1�0$5&86&+$0(5��'�� 2/(6.2:,&=�323,(/��3�� 6,00216��%�$���%/$1&+��

+�:�7KH�FKDOOHQJH�RI�HQ]\PH�FRVW�LQ�WKH�SURGXFWLRQ�RI�OLJQRFHOOXORVLF�ELRIXHOV��%LRWHFKQRO��
%LRHQJ�����������±����� �����

.2��-�.�� ;,0(1(6��(�� .,0��<���/$',6&+��0�5��$GVRUSWLRQ�RI�HQ]\PH�RQWR�OLJQLQV�RI�OLTXLG�
KRW�ZDWHU�SUHWUHDWHG�KDUGZRRGV��%LRWHFKQRO��%LRHQJ����������±�����������

/21*$7,��$�$�� /,12��$�5�$�� *,25'$12��5�&�� )85/$1��)�)��'HILQLQJ�UHVHDUFK�	�
GHYHORSPHQW�SURFHVV�WDUJHWV�WKURXJK�UHWUR�WHFKQR�HFRQRPLF�DQDO\VLV��7KH�VXJDUFDQH�ELRUHILQHU\�
FDVH��%LRUHVRXU��7HFKQRO� ������±��������

52&+$�0$57Ë1��-�� 0$57,1(=�%(51$/��&�� 3e5(=�&2%$6��<�� 5(<(6�626$��)�0��
*$5&Ë$��%�'��$GGLWLYHV�HQKDQFLQJ�HQ]\PDWLF�K\GURO\VLV�RI�OLJQRFHOOXORVLF�ELRPDVV��%LRUHVRXU��
7HFKQRO���������±����������

6$,1,��-�.�� 3$7(/��$�.�� $'68/��0�� 6,1*+$1,$��5� 5��&HOOXODVH�DGVRUSWLRQ�RQ�OLJQLQ��$�
URDGEORFN�IRU�HFRQRPLF�K\GURO\VLV�RI�ELRPDVV��5HQHZ��(QHUJ\�������±����������

6,/9$��&�2�*�� 9$=��5�3�� ),/+2��(�;�)��%ULQJLQJ�SODQW�FHOO�ZDOO�GHJUDGLQJ�HQ]\PHV�LQWR�WKH�
OLJQRFHOOXORVLF�ELRUHILQHU\�FRQFHSW��%LRIXHOV��%LRSURG��%LRUHILQLQJ��������

62$5(6��5�3�� 6(&&+,��$��5��(062��$�QHZ�HQYLURQPHQW�IRU�PRGHOOLQJ��VLPXODWLRQ�DQG�
RSWLPL]DWLRQ��&RPS��$LG��&KHP��(QJ���������±�����������



���

08'$1d$�'$�025)2/2*,$�'(�$��1,*(5��$3/,&$d­2�1$�352'8d­2�'(�
(1=,0$6�&(/8/2/Ë7,&$6

0��0��%XIIR��
��$�/�=��)HUUHLUD���5� 0��5��*��$OPHLGD���$��&��%DGLQR���&��6��)DULQDV�

� 8QLYHUVLGDGH�)HGHUDO�GH�6mR�&DUORV��5RG��:DVKLQJWRQ�/XtV��NP�����������������6mR�&DUORV��6mR�
3DXOR
� 8QLYHUVLGDGH�)HGHUDO�GH�$ODJRDV��$Y��/RXULYDO�0HOR�0RWD��6�1�������������0DFHLy��$ODJRDV
� (PEUDSD�,QVWUXPHQWDomR��5XD�;9�GH�1RYHPEUR��Q��������������������6mR�&DUORV��6mR�3DXOR

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��PDULDQHPEXIIR#JPDLO�FRP

5HVXPR� 2V� ELRSURFHVVRV� LQGXVWULDLV� VmR� UHDOL]DGRV� SULQFLSDOPHQWH� HP� FXOWXUDV� VXEPHUVDV� GH�
PLFURUJDQLVPRV�TXH�QRUPDOPHQWH�H[LEHP�XP�FLFOR�GH�YLGD�PRUIROyJLFR�FRPSOH[R��$�HQJHQKDULD�
GD� PRUIRORJLD� p� XPD� IHUUDPHQWD� LPSRUWDQWH� SDUD� PHOKRUDU� R� ELRSURFHVVR�� SRLV D� PRUIRORJLD�
LQIOXHQFLD� DV� FRQGLo}HV� GH� FXOWLYR� H� HVWi� LQWLPDPHQWH� OLJDGD�j�SURGXomR�GR�SURGXWR�GH� LQWHUHVVH��
(VWH� WUDEDOKR� DYDOLRX�� DWUDYpV� GR� GHOLQHDPHQWR� H[SHULPHQWDO� ���� FRPR� D� PXGDQoD QR� S+� H QD
FRQFHQWUDomR� GH� HVSRURV� GR� LQyFXOR� LQIOXHQFLRX� D� PRUIRORJLD� GR� IXQJR� $�QLJHU�� )RUDP� REWLGRV
LQyFXORV� FRP� PRUIRORJLDV� YDULDGDV�� GHVGH� SHOOHWV� GH� GLIHUHQWHV� WDPDQKRV� DWp� PRUIRORJLD�
FRPSOHWDPHQWH� GLVSHUVD�� 3RVWHULRUPHQWH�� WUrV� GLIHUHQWHV� PRUIRORJLDV� GH� LQyFXOR� IRUDP� XWLOL]DGDV�
SDUD�D�SURGXomR�GH�HQ]LPDV�FHOXOROtWLFDV�HP�IUDVFRV�DJLWDGRV��$V�PRUIRORJLDV�PRVWUDUDP�GLIHUHQWHV�
LPSDFWRV�QDV HQ]LPDV�HVSHFtILFDV��VHQGR�TXH�D�SURGXomR�GH�HQGRJOXFDQDVH�IRL�PDLRU�QD�PRUIRORJLD�
SHOHWL]DGD� H� D�SURGXomR�GH�ȕ�JOXFRVLGDVH� DSUHVHQWRX�PHOKRUHV� UHVXOWDGRV�QD�PRUIRORJLD�GLVSHUVD��
FRP�SURGXomR�TXDWUR�YH]HV�PDLRU�TXH�RV�SHOOHWV��

3DODYUDV�FKDYH� (QJHQKDULD�PRUIROyJLFD��HQ]LPDV��FHOXODVHV��$��QLJHU

$�� 1,*(5� 0253+2/2*<� &+$1*(�� $33/,&$7,21� ,1� &(//8/2/<7,&� (1=<0(�
352'8&7,21

$EVWUDFW� ,QGXVWULDO�ELRSURFHVV�DUH�SHUIRUPHG�PDLQO\�LQ�VXEPHUJHG FXOWXUH�RI�PLFURRUJDQLVP�WKDW�
QRUPDOO\�H[KLELW�D�FRPSOH[�PRUSKRORJLFDO�OLIH�F\FOH��7KH�PRUSKRORJ\�HQJLQHHULQJ�LV�DQ�LPSRUWDQW�
WRRO�WR�LPSURYH�WKH�ELRSURFHVV��EHFDXVH�WKH�PRUSKRORJ\�LQIOXHQFH�WKH�FXOWLYDWLRQ�FRQGLWLRQV�DQG�LW�
LV� FORVHO\� OLQNHG� WR� WKH� SURGXFWLRQ� RI� WKH� LQWHUHVW� SURGXFW� 7KLV� ZRUN� HYDOXDWHG�� WKURXJK� RI�
H[SHULPHQWDO�GHVLJQ�����KRZ�WKH�FKDQJH�LQ�WKH�S+�DQG�VSRUH�FRQFHQWUDWH�RI�WKH�LQRFXOXP�LQIOXHQFHG�
WKH�PRUSKRORJ\� RI� WKH� IXQJXV�$�QLJHU��:H� REWDLQHG� LQRFXOXPV�ZLWK� YDULHG�PRUSKRORJLHV�� VLQFH�
SHOOHWV� RI� GLIIHUHQW� VL]HV� WR� FRPSOHWHO\� GLVSHUVHG� PRUSKRORJ\�� 6XEVHTXHQWO\�� WKUHH� GLIIHUHQW�
LQRFXOXP� PRUSKRORJLHV� ZHUH� XVHG� IRU� WKH� SURGXFWLRQ� RI� FHOOXOROLWLF� HQ]\PHV� LQ� VKDNHQ� IODVNV���
0RUSKRORJLHV�VKRZHG�GLIIHUHQW�LPSDFWV�RQ�VSHFLILF�HQ]\PHV��EHLQJ�WKDW�HQGRJOXFDQDVH�SURGXFWLRQ�
ZDV�KLJKHU� LQ�SHOOHWL]HG�PRUSKRORJ\�DQG�ȕ�JOXFRVLGDVH�SURGXFWLRQ�KDG�EHWWHU� UHVXOWV� LQ�GLVSHUVHG�
PRUSKRORJ\��ZLWK�SURGXFWLRQ�IRXU�WLPHV�JUHDWHU�WKDQ�SHOOHWV��

.H\ZRUGV��0RUSKRORJ\�HQJLQHHULQJ��HQ]\PHV��FHOOXODVHV��$��QLJHU

���,QWURGXomR
$� HFRQRPLD� PXQGLDO� EDVHDGD� HP� ELRPDVVD� VXUJH� HP� UHVSRVWD� DRV� GHVDILRV� JOREDLV� H�

DPELHQWDLV�H� WHP�VLGR�FDGD�YH]�PDLV�VROLFLWDGD��$�8(��SRU�H[HPSOR�� WHP�R�REMHWLYR�DPELFLRVR�GH�
SURGX]LU� ���� GH� WRGRV� RV� SURGXWRV� TXtPLFRV� H� PDWHULDLV� LQGXVWULDLV� EDVHDGRV� HP� PDWHULDLV�
UHQRYiYHLV� H�RX� ELRSURFHVVRV� DWp� R� DQR� ����� �=(1*�� ������� 2V� ELRSURFHVVRV� VmR� JHUDOPHQWH�
UHDOL]DGRV� SRU� FXOWXUDV� VXEPHUVDV� GH�PLFURUJDQLVPRV� TXH� H[LEHP� XP� FLFOR� GH� YLGD�PRUIROyJLFR�
FRPSOH[R��VHQGR�FODVVLILFDGRV�HP�SHOOHWV�H�PLFpOLR�GLVSHUVR��TXH�LQFOXL�FOXPSV��KLIDV�UDPLILFDGDV�H�
LVRODGDV �48,17$1,//$� HW� DO��� ������� $V� IRUPDV� PRUIROyJLFDV LQIOXHQFLDP� DV� FRQGLo}HV GR�



���

FXOWLYR�� FRPR� UHRORJLD� GR� FDOGR�� WUDQVIHUrQFLD GH� R[LJrQLR�� FLVDOKDPHQWR� H� WDPEpP� HVWmR�
LQWLPDPHQWH�OLJDGDV�j�SURGXomR�GR�SURGXWR�GH�LQWHUHVVH��.58//�HW�DO����������1R�FDVR�GH�HQ]LPDV��
SRU�H[HPSOR��XPD�PRUIRORJLD�QD�IRUPD�GLVSHUVD�SRGH�VHU�YDQWDMRVD��SRLV�DV�SURWHtQDV�VmR�VHFUHWDGDV�
SULQFLSDOPHQWH�SHODV�SRQWDV�GDV�KLIDV �(/�(16+$6<��������

$VVLP��R�REMHWLYR�GR�SUHVHQWH WUDEDOKR�IRL�PRGLILFDU�D�PRUIRORJLD�GR�IXQJR�ILODPHQWRVR $��
QLJHU H�DQDOLVDU�FRPR�D�PRUIRORJLD LQIOXHQFLDULD QD�SURGXomR�GH�HQ]LPDV�FHOXOROtWLFDV��3DUD�WDQWR��
GLIHUHQWHV�PRUIRORJLDV�GH�$��QLJHU IRUDP�REWLGDV�DWUDYpV�GH GHOLQHDPHQWR�H[SHULPHQWDO�����RQGH�DV�
YDULiYHLV� DOWHUDGDV� IRUDP� FRQFHQWUDomR� GH� HVSRURV� H� S+� GR� LQyFXOR�� 8WLOL]DQGR� GLIHUHQWHV�
PRUIRORJLDV� GH� LQyFXOR� �SHOOHWV�� FOXPSV� H� KLIDV� UDPLILFDGDV�LVRODGDV��� GLIHUHQWHV� FRTXHWpLV�
HQ]LPiWLFRV�GH�FHOXODVHV�IRUDP�REWLGRV��

���0DWHULDLV�H�0pWRGRV
�����0LFURUJDQLVPR�H�PHLR�GH�FXOWXUD

$VSHUJLOOXV� QLJHU VHOYDJHP�� LVRODGR� GD� SLPHQWD� SUHWD� H� REWLGR� GD� FROHomR� (PEUDSD� )RRG�
7HFKQRORJ\��5LR�GH�-DQHLUR��%UDVLO�� 0HLR�GH�FXOWXUD�XWLOL]DGR�IRL�GH �0$1'(/6��67(51%(5*��
����� FRP�PRGLILFDo}HV�GH��&81+$�HW�DO����������/DFWRVH�����J/����IRL�XWLOL]DGD�FRPR�LQGXWRU �/,�
HW�DO���������

�����0RGLILFDQGR�DV�FRQGLo}HV�GH�LQyFXOR�SDUD�REWHU�GLIHUHQWHV�PRUIRORJLDV
$V� SUp�FXOWXUDV� IRUDP� UHDOL]DGDV� HP� (UOHQPH\HU� GH� ����P/� FRP� ����P/� GH� YROXPH� GH�

WUDEDOKR��$�LQFXEDomR�IRL�UHDOL]DGD�D������&�H�����USP�SRU����K��3DUD�REWHU�GLIHUHQWHV�PRUIRORJLDV�
GR�LQyFXOR��IRUDP�XWLOL]DGRV�GLIHUHQWHV�YDORUHV�GH�FRQFHQWUDomR�GH�HVSRURV�H�S+�GR�PHLR��GH�DFRUGR�
FRP�R SODQHMDPHQWR�IDWRULDO��� �7DEHOD�����

7DEHOD����&RQFHQWUDomR�GH�HVSRURV�H�FRQGLo}HV�GH�S+�SDUD�R�FUHVFLPHQWR�GR�LQyFXOR��

&yGLJR &XOWLYR
&VS




�HVSRURV�P/���
S+
���

� &RQWUROH
�&81+$�HW�DO��������

�u��� ���

� &VS ����DQG�S+���� �u��� �
� &VS ����DQG�S+���� �u��� �
� &VS ����DQG�S+���� �u��� �
� &VS ����DQG�S+���� �u��� �
� &VS ����DQG�S+���� �u��� �


&VS���FRQFHQWUDomR�GH�HVSRURV�QRV�����P/�GR�PHLR�

3DUD� DQDOLVDU� FRPR� DV� YDULiYHLV�� S+� H� FRQFHQWUDomR� GH� HVSRURV�� LQIOXHQFLDUDP� D YDULiYHO�
UHVSRVWD��PRUIRORJLD��IRL�SURSRVWD�XPD�UHVSRVWD�TXDQWLWDWLYD�DR�GHOLQHDPHQWR�H[SHULPHQWDO��<�� GH�
DFRUGR�FRP�D�(TXDomR����)RL�FRQVLGHUDGR�SDUD�WDQWR R�SHUFHQWXDO�GH�FDGD�PRUIRORJLD��R�WDPDQKR�
GDV� HVWUXWXUDV� H� IRL� SURSRVWR� XP� IDWRU� GH� FODVVH� RX� SHVR SDUD� FDGD�PRUIRORJLD�� $V� PRUIRORJLDV�
GLVSHUVDV� IRUDP� FODVVLILFDGDV� FRP�PHQRU� SHVR� H� RV� SHOOHWV FRP�PDLRU� SHVR��$VVLP�� YDORUHV�PDLV�
DOWRV�GH�<�UHSUHVHQWDULDP�PRUIRORJLDV�FRP�PDLV�SHOOHWV�H�PHQRUHV�YDORUHV�GH�<�PRUIRORJLD�PDLV�
GLVSHUVD��3RUWDQWR��QD�(TXDomR����WHPRV��D�SRUFHQWDJHP�GH�FDGD�FODVVH�PRUIROyJLFD�QD�LPDJHP�GR�
LQyFXOR ��'� GLVSHUVR�� �&�� FOXPSV� H �3�� SHOOHWV�� RV� UHVSHFWLYRV� IDWRUHV� GH� FODVVH� RX� SHVRV�
DWULEXtGRV�D�FDGD�FODVVH�PRUIROyJLFD �I'  ����� I&  �����H I3  ����H��TXDQGR�R�SHOOHW�HVWi�SUHVHQWH��IRL�
FRQVLGHUDGR�R�GLkPHWUR�QRUPDOL]DGR�GR�JUkQXOR �G3�� GSPD[��

���



���

�����3URGXomR�GH�HQ]LPDV
$�SURGXomR�GH�HQ]LPDV�IRL�UHDOL]DGD�HP�LQFXEDGRUD�DJLWDGD�D������&�H�����USP�SRU����K�H�

FRP���� �Y�Y��� GH�LQyFXOR� 2V�HQVDLRV�GH�SURGXomR�IRUDP�UHDOL]DGRV�HP�WULSOLFDWD�FRP�WUrV�WLSRV�
GLIHUHQWHV�GH�LQyFXOR��7DEHOD����FyGLJRV������H�����2V�GDGRV�H[SHULPHQWDLV�IRUDP�H[SUHVVRV�FRPR�R�
YDORU� PpGLR� �� GHVYLR SDGUmR�� )RUDP� DQDOLVDGDV� SURGXomR� GH� HQGRJOXFDQDVH� H� ȕ�JOXFRVLGDVH��
XVDQGR�R�SURWRFROR�GH��*+26(���������XWLOL]DQGR FDUER[LPHWLOFHOXORVH��&0&� �6LJPD��(8$��H�ȕ�
QLWURIHQLO �6LJPD��(8$���UHVSHFWLYDPHQWH�FRPR�VXEVWUDWRV�SDUD RV HQVDLRV�

���5HVXOWDGRV�H�'LVFXVVmR
�����2EWHQGR�GLIHUHQWHV�PRUIRORJLDV

2V�UHVXOWDGRV�PRVWUDP FRPR�D�DOWHUDomR�FRQFRPLWDQWH�GD�FRQFHQWUDomR GH�HVSRURV�H�GR�S+
JHURX�XPD�YDULHGDGH�GH�PRUIRORJLDV�GLIHUHQWHV��)LJXUD�����TXH�YDULRX�GHVGH�JUDQGHV�SHOOHWV �������
SDVVDQGR�SRU�FOXPSV ����DWp�PRUIRORJLD SUHGRPLQDQWHPHQWH GLVSHUVD�����

)LJXUD ���0RUIRORJLD�GR�LQyFXOR�REWLGD�QDV�FRQGLo}HV GH�FXOWLYR�GR�SODQHMDPHQWR�H[SHULPHQWDO�

&RP�D�PHGLGD�TXDQWLWDWLYD�GD�PRUIRORJLD��DWUDYpV�GR�GHVHQYROYLPHQWR�GD�YDULiYHO�UHVSRVWD�
<�IRL�SRVVtYHO�D�DQiOLVH�GDV�YDULiYHLV��S+�H�FRQFHQWUDomR�GH�HVSRURV��DWUDYpV�GR�JUiILFR�GH�SDUHWR�
�)LJXUD�����7RGRV�RV�HIHLWRV�DSDUHFHP�FRPR�VLJQLILFDWLYRV��D�FRQFHQWUDomR�GH�HVSRURV�DSDUHFH�FRP�
R�PDLRU�HIHLWR� VHQGR HVVH QHJDWLYR��2X�VHMD��IRL�D�YDULiYHO�TXH�PDLV�LQIOXHQFLRX�D�PRUIRORJLD�H�VHX�
DXPHQWR� OHYRX�D�XPD�GLPLQXLomR�QD�HVFDOD�PRUIROyJLFD��R� IXQJR� WHQGHX�D� VHU�PDLV�GLVSHUVR��(P�
YDORUHV�DEVROXWRV��R�HIHLWR�GR�S+�IRL�DSUR[LPDGDPHQWH�PHWDGH�GR�HIHLWR�GD�FRQFHQWUDomR�GH�HVSRURV�
H�R�HIHLWR�IRL�SRVLWLYR��R�TXH�VLJQLILFD�TXH�R�DXPHQWR�GR�S+�IDYRUHFHX D�PRUIRORJLD�SHOHWL]DGD��$V�
GXDV�YDULiYHLV�MXQWDV�WDPEpP�WLYHUDP�XP�HIHLWR�VLJQLILFDWLYR��R�TXH�PRVWUD�TXH�D�HVWUDWpJLD�XVDGD�
SDUD� DOWHUDU� R� S+� H� D� FRQFHQWUDomR� GH� HVSRURV� MXQWRV� IRL� ERD� SDUD� REWHU� XPD� PDLRU� JDPD� GH�
PRUIRORJLDV�

7DLV� UHVXOWDGRV� FRQFRUGDP� FRP� UHVXOWDGRV� GD� OLWHUDWXUD� SDUD� R� PHVPR� IXQJR� $�QLJHU��
3DSDJLDQQL�H�0DWWH\�������� DYDOLDUDP�R�HIHLWR�GD�FRQFHQWUDomR�LQLFLDO�GH�HVSRURV�QR LQyFXOR SDUD
SURGXomR� GH� JOXFRVDPLQD H FRQFOXtUDP� TXH�� SDUD� RV� PDLRUHV� YDORUHV� GH� FRQFHQWUDomR� LQLFLDO� GH�
HVSRURV�� KRXYH� SUHGRPLQkQFLD� GH�PRUIRORJLD� GLVSHUVD� (P� UHODomR� DR� S+��*5,00�HW� DO�� ������
HVWXGDUDP�D�LQIOXrQFLD�GD�DJLWDomR��DHUDomR�H�S+�QD�DJUHJDomR�GH�HVSRURV��FRQtGLRV� H�FRQVWDWDQGR�
TXH��D�FRQFHQWUDomR�GH�SHOOHWV�DXPHQWRX�H�R�GLkPHWUR GRV�SHOOHWV�GLPLQXLX FRP�D�UHGXomR�GR�S+��RX�
VHMD��D�DJUHJDomR�GH�HVSRURV�IRL�PHQRU�HP�S+V�PHQRUHV��



���

)LJXUD ���$QiOLVH�GR HIHLWR�GDV�YDULiYHLV�FRQFHQWUDomR�GH�HVSRURV �&VS� H�S+�QD�PRUIRORJLD�I~QJLFD�

�����3URGXomR�GH�HQ]LPDV�FHOXOROtWLFDV�
7UrV� GLIHUHQWHV� PRUIRORJLDV IRUDP VHOHFLRQDGDV SDUD� SURGXomR� GH� HQ]LPDV� 3HOOHWV

�&RQGLomR����� FOXPSV �&RQGLomR���� H�GLVSHUVR �&RQGLomR ����$�)LJXUD� � PRVWUD�RV� UHVXOWDGRV� GH�
SURGXomR�DR� ORQJR�GR� WHPSR�GH�FXOWLYR��$�PRUIRORJLD�SHOHWL]DGD WHYH�XPD�DWLYLGDGH�PDLV�DOWD�GH�
HQGRJOXFDQDVH� �)LJXUD��$��TXDQGR�FRPSDUDGD�jV� IRUPDV�GLVSHUVDV�� D� DWLYLGDGH�GD� HQGRJOXFDQDVH�
FKHJRX�D�VHU�DSUR[LPDGDPHQWH WUrV�YH]HV�PDLRU��(P�FRQWUDVWH��SDUD�D�SURGXomR�GH�ȕ�JOXFRVLGDVH��D�
PDLRU�DWLYLGDGH�RFRUUHX�HP�FXOWXUD�GLVSHUVD��)LJXUD��%���FRP�R�YDORU�GH�ȕ�JOXFRVLGDVH�FKHJDQGR�D�
�����������8,�/����YDORU�DSUR[LPDGDPHQWH�TXDWUR�YH]HV�PDLRU�TXH�D IRUPD�SHOHWL]DGD��$OpP�GLVVR��
HVVH� p XP� YDORU� FRPSDUiYHO� D� DOWRV� YDORUHV� QD� OLWHUDWXUD�� �=+$2� HW� DO��� ����� DOFDQoDUDP� XPD
SURGXomR�GH�ȕ�JOXFRVLGDVH�GH������������8,�/�� XVDQGR�XPD�FXOWXUD�PLVWD�GH�7�UHHVHL PRGLILFDGR H�
$�QLJHU�

'H�DFRUGR�FRP�D� OLWHUDWXUD� D�PRUIRORJLD�GLVSHUVD�p�QRUPDOPHQWH�IDYRUiYHO�j�SURGXomR GH�
HQ]LPDV�GHYLGR�DR�IDWR�GHVVDV VHUHP�VHFUHWDGDV�SHODV�SRQWDV�GDV�KLIDV �52%621�HW�DO����������7DO
IDWR�MXVWLILFD D�PDLRU�SURGXomR�GH�ȕ�JOXFRVLGDVH��8PD�SRVVtYHO�H[SOLFDomR�SDUD�D�PHQRU�SURGXomR�
GH� HQGRJOXFDQDVH� QD PRUIRORJLD GLVSHUVD p� R� IDWR� GR� FDOGR� JHUDGR� WHU� XP PDLRU� tQGLFH� GH�
FRQVLVWrQFLD� �&(55,�� %$',12�� ������� R� TXH� SUHMXGLFD� D� WUDQVIHUrQFLD� GH� R[LJrQLR SDUD� D� IDVH�
OtTXLGD� R�TXH SRGH�WHU�OHYDGR�D�XPD�PHQRU�SURGXomR�GHVVD�HQ]LPD HP�HVSHFtILFR�
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)LJXUH����$WLYLGDGH�GDV�HQ]LPDV�DR�ORQJR�GR�WHPSR��)LJXUD��$��$WLYLGDGH�GH HQGRJOXFDQDVH��)LJXUD�
�%��DWLYLGDGH�GH�ȕ�JOXFRVLGDVH�



���

���&RQFOXV}HV
'LIHUHQWHV� FRPELQDo}HV� GH� S+� H� FRQFHQWUDomR� GH� HVSRURV� JHUDUDP� LQyFXORV FRP�

PRUIRORJLDV�YDULDGDV��GHVGH�SHOOHWV�GH�GLIHUHQWHV�WDPDQKRV�DWp�LQyFXOR�FRPSOHWDPHQWH�GLVSHUVR��$�
SURGXomR�GH� HQGRJOXFDQDVH� IRL�PDLRU� QD�PRUIRORJLD� SHOHWL]DGD�� HQTXDQWR� TXH�QD�SURGXomR�GH� ȕ�
JOXFRVLGDVH�D�PRUIRORJLD�GLVSHUVD��KLIDV� UDPLILFDGDV�H� LVRODGDV�� IRL�PDLV�YDQWDMRVD�FRP�SURGXomR�
TXDWUR�YH]HV�PDLRU�GR�TXH�RV�SHOOHWV�

$JUDGHFLPHQWRV
2�SUHVHQWH� WUDEDOKR� IRL� UHDOL]DGR� FRP�DSRLR� GH��&$3(6� �&yGLJR�GH� )LQDQFLDPHQWR� ������

)DSHVS� ��������������� H� &13T� ����������������� 2V� DXWRUHV� WDPEpP� DJUDGHFHP� D� (PEUDSD�
,QVWUXPHQWDomR� � /DERUDWyULR� GH� $JURHQHUJLD� � %UDVLO� H� D� 3XUGXH� 8QLYHUVLW\� � /DERUDWRU\� RI�
5HQHZDEOH�5HVRXUFHV�(QJLQHHULQJ �/255(��� 86$��

5HIHUrQFLDV
&(55,��0��2���%$',12��$��&��6KHDU�FRQGLWLRQV�LQ�FODYXODQLF�DFLG�SURGXFWLRQ�E\�6WUHSWRP\FHV�

FODYXOLJHUXV�LQ�VWLUUHG�WDQN�DQG�DLUOLIW�ELRUHDFWRUV��%LRSURFHVV�DQG�%LRV\VWHPV�(QJLQHHULQJ������Q��
���S�����������$XJ������

&81+$��)��0���(63(5$1&$��0��1���)/25(1&,2� &���9$6&21&(//26��9��0� HW�DO� 7KUHH�
SKDVLF�IHUPHQWDWLRQ�V\VWHPV�IRU�HQ]\PH�SURGXFWLRQ�ZLWK�VXJDUFDQH�EDJDVVH�LQ�VWLUUHG�WDQN�
ELRUHDFWRUV��(IIHFWV�RI�RSHUDWLRQDO�YDULDEOHV�DQG�FXOWLYDWLRQ�PHWKRG��%LRFKHPLFDO�(QJLQHHULQJ�
-RXUQDO������S���������0D\�������

(/�(16+$6<��+��$��)LODPHQWRXV�)XQJDO�&XOWXUHV�± 3URFHVV�&KDUDFWHULVWLFV��3URGXFWV��DQG�
$SSOLFDWLRQV��1HZ�7HFKQRORJLHV�DQG�$SSOLFDWLRQV������

*+26(��7��.��0($685(0(17�2)�&(//8/$6(�$&7,9,7,(6��3XUH�DQG�$SSOLHG�&KHPLVWU\��
����Q�����S�����������)HE�������

*5,00��/��+���.(//<��6���92/.(5',1*��,,��.58//��5� HW�DO� ,QIOXHQFH�RI�PHFKDQLFDO�VWUHVV�
DQG�VXUIDFH�LQWHUDFWLRQ�RQ�WKH�DJJUHJDWLRQ�RI�$VSHUJLOOXV�QLJHU�FRQLGLD��%LRWHFKQRORJ\�DQG�
%LRHQJLQHHULQJ������Q�����S�����������'HF�������

.58//��5���:8&+(53)(11,*��7���(6)$1'$%$',��0��(���:$/,6.2��5� HW�DO�
&KDUDFWHUL]DWLRQ�DQG�FRQWURO�RI�IXQJDO�PRUSKRORJ\�IRU�LPSURYHG�SURGXFWLRQ�SHUIRUPDQFH�LQ�
ELRWHFKQRORJ\��-RXUQDO�RI�%LRWHFKQRORJ\�������Q�����S�����������-DQ�������

/,��&��&���/,1��)��0���=+28��/���4,1��/� HW�DO� &HOOXODVH�K\SHU�SURGXFWLRQ�E\�7ULFKRGHUPD�UHHVHL�
PXWDQW�6(8���RQ�ODFWRVH��%LRWHFKQRORJ\�IRU�%LRIXHOV������S������2FW�������

0$1'(/6��0���67(51%(5*��'��5(&(17�$'9$1&(6�,1�&(//8/$6(�7(&+12/2*<��
-RXUQDO�RI�)HUPHQWDWLRQ�7HFKQRORJ\������Q�����S�����������������

3$3$*,$11,��0���0$77(<��0��0RUSKRORJLFDO�GHYHORSPHQW�RI�$VSHUJLOOXV�QLJHU�LQ�VXEPHUJHG�
FLWULF�DFLG�IHUPHQWDWLRQ�DV�D�IXQFWLRQ�RI�WKH�VSRUH�LQRFXOXP�OHYHO��$SSOLFDWLRQ�RI�QHXUDO�QHWZRUN�
DQG�FOXVWHU�DQDO\VLV�IRU�FKDUDFWHUL]DWLRQ�RI�P\FHOLDO�PRUSKRORJ\��0LFURELDO�&HOO�)DFWRULHV�����-DQ�
��������

48,17$1,//$��'���+$*(0$11��7���+$16(1��.���*(51$(<��.��9��)XQJDO�0RUSKRORJ\�LQ�
,QGXVWULDO�(Q]\PH�3URGXFWLRQ�0RGHOOLQJ�DQG�0RQLWRULQJ��,Q��.58//��5��H�%/(<��7���(G����
)LODPHQWV�LQ�%LRSURFHVVHV��%HUOLQ��6SULQJHU�9HUODJ�%HUOLQ��������Y�������S���������

52%621��*��'���38&,��-���7+521'6(7��:���'811�&2/(0$1��1��2[LGDWLYH�VWUHVV��
IUDJPHQWDWLRQ�DQG�FHOO�GHDWK�GXULQJ�ELRUHDFWRU�JURZWK�RI�ILODPHQWRXV�IXQJL������S�����±�����
����������

=(1*��$��3��1HZ�ELRSURGXFWLRQ�V\VWHPV�IRU�FKHPLFDOV�DQG�IXHOV��1HHGV�DQG�QHZ�GHYHORSPHQW��
%LRWHFKQRORJ\�$GYDQFHV������Q�����S�����������-XO�$XJ�������

=+$2��&���'(1*��/���)$1*��+��0L[HG�FXOWXUH�RI�UHFRPELQDQW�7ULFKRGHUPD�UHHVHL�DQG�
$VSHUJLOOXV�QLJHU�IRU�FHOOXODVH�SURGXFWLRQ�WR�LQFUHDVH�WKH�FHOOXORVH�GHJUDGLQJ�FDSDELOLW\��%LRPDVV�
	�%LRHQHUJ\�������S���������0D\�������



���

&(1È5,2�$78$/�'26�12926�0e72'26�'(�)(127,3$*(0�'(�3/$17$6�(�
85*Ç1&,$�1$6 $d®(6�'( ,0(56­2�'2�%5$6,/�1$ (5$�'$�%,2(&2120,$�

3��6��3��+HUUPDQQ��
��6��&UHVWDQD���:� 4��5LEHLUR�-XQLRU���&��$��)��GH�6RXVD���7��7�6DQWRV���$��&��
/DQQD�

� (PEUDSD�,QVWUXPHQWDomR��5XD ;9�GH�QRYHPEUR��������&(3 �����������6mR�&DUORV��63
� (PEUDSD�&HUUDGRV��5RGRYLD�%5�����.P����&(3������������%UDVtOLD�± ')
� (PEUDSD�0HLR�1RUWH��$YHQLGD�'XTXH�GH�&D[LDV� Q�������&(3������������7HUHVLQD��3LDXt
� (PEUDSD� ,QIRUPiWLFD� $JURSHFXiULD�� $YHQLGD� $QGUH� 7RVHOOR� ���� &DPSXV� GD� 8QLFDPS�� &(3�
�����������&DPSLQDV��63�
� (PEUDSD�$UUR]� H�)HLMmR�� 5RGRYLD�*2�����.P�����&(3�� ���������� 6DQWR�$QW{QLR� GH�*RLiV��
*RLiV

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��SDXOR�KHUUPDQQ#HPEUDSD�EU

5HVXPR� 2� SUHVHQWH� WUDEDOKR� DSUHVHQWD� XP� SDQRUDPD� GD� VLWXDomR� DWXDO� GRV� QRYRV� PpWRGRV� GH�
IHQRWLSDJHP� GH� SODQWDV� QR� %UDVLO� H� QR� PXQGR�� D� SDUWLU� GH� ����� DWp� ������ 5HVVDOWD�VH� TXH� R�
FUHVFLPHQWR� GHVVD� iUHD� RFRUUHX� WDQWR� QR� GHVHQYROYLPHQWR� GH� LQIUDHVWUXWXUD� SRU� LQVWLWXLo}HV� GH�
FLrQFLD�H� WHFQRORJLD�TXDQWR�QD�JHUDomR�GR�FRQKHFLPHQWR��$ FLrQFLD�GH�SODQWDV�H�FLrQFLDV�DJUiULDV
HVWi QR�FHQWUR�GRV�SULQFLSDLV�GHVDILRV�SDUD�DV�VRFLHGDGHV�JOREDLV��2 PHOKRUDPHQWR�GH�SODQWDV�QmR�
WHP� PDQWLGR� R� ULWPR� GR� DXPHQWR� GH� SURGXWLYLGDGH�� DVVLP� VHQGR� HVIRUoRV� XUJHQWHV� VH� ID]HP
QHFHVViULRV SDUD� LPSXOVLRQDU� R� VHWRU�� $� (PEUDSD�� FRPR� LQVWLWXLomR� GH� SHVTXLVD� QD� DJULFXOWXUD�
WURSLFDO�� YHP� DSUHVHQWDQGR� YiULDV� Do}HV� HVWUDWpJLFDV� QHVVD� GLUHomR�� PDV� XP� QRYR� VDOWR� GHYH� VHU�
GDGR��FRP�D�FULDomR�GH�XPD�SROtWLFD�GH�(VWDGR��TXH�SRVVLELOLWH�R�HVWDEHOHFLPHQWR�GH�LQIUDHVWUXWXUD�
DGHTXDGD�SDUD�R�WUHLQDPHQWR�GH�5+�DOWDPHQWH�TXDOLILFDGR�H�D�ORJtVWLFD�SDUD�XP�3DtV�GH�GLPHQV}HV�
FRQWLQHQWDLV�� $ PXOWLGLVFLSOLQDULGDGH� DGYLQGD� GH� H[SHUWLVHV� HP SODQWD�� JHRFLrQFLD�� FLrQFLD� GD�
FRPSXWDomR��GD�DJULFXOWXUD�GH�SUHFLVmR��H�GLJLWDO H�LQVWUXPHQWDomR VmR�FRQGLo}HV�VLQH�TXD�QRQ SDUD�
HVVD�QRYD�DERUGDJHP��

3DODYUDV�FKDYH� QRYRV� PpWRGRV� GH� IHQRWLSDJHP� GH� SODQWDV�� ELRHFRQRPLD�� PHOKRUDPHQWR� GH�
SODQWDV��SROtWLFD�GH�HVWDGR��PHLR�DPELHQWH�

&855(17�6&(1$5,2�2)�1(:�3/$17�3+(127<3,1*�$1'�85*(1&<�0(7+2'6�,1�
%5$=,/
6�,00(56,21�$&7,216�,1�7+(�%,2(&2120<�$*(�

$EVWUDFW� 7KLV�SDSHU�SUHVHQWV� DQ�RYHUYLHZ�RI� WKH� FXUUHQW� VLWXDWLRQ�RI� WKH�QHZ�SODQW�SKHQRW\SLQJ�
PHWKRGV� IURP� ����� WR� ������ ,W� LV� QRWHZRUWK\� WKDW� H[SRQHQWLDO� JURZWK� RFFXUV� ERWK� LQ� WKH�
HVWDEOLVKPHQW� RI� LQIUDVWUXFWXUH� E\� LQVWLWXWLRQV� �,&7V�� LQ� VHYHUDO� FRXQWULHV�� DOUHDG\� LQ� ����� WKHUH�
ZHUH� ��� �,&7V�� DQG� LQ� ����� WKH� ��� QHZ� UHVHDUFK� DQG� GHYHORSPHQW� LQVWLWXWLRQV� DQG� ��� IURP� WKH�
SULYDWH�VHFWRU��DV�ZHOO�DV�WKH�FUHDWLRQ�RI�QDWLRQDO�DQG�LQWHUQDWLRQDO�QHWZRUNV��DV�IRU�WKH�JHQHUDWLRQ�RI�
NQRZOHGJH�� LQ� WKLV� SHULRG�� WKHUH� LV� WKH� K� IDFWRU� RI� ��� �SXEOLFDWLRQ� �� FLWDWLRQ�� 3ODQW� VFLHQFH� DQG�
DJULFXOWXUDO�VFLHQFHV�DUH�DW� WKH�FHQWHU�RI� WKH�PDLQ�FKDOOHQJHV�RI�JOREDO�VRFLHWLHV��HQYLURQPHQW�DQG�
JHQRW\SH� LQWHUDFWLRQ��� 3ODQW� EUHHGLQJ� GLG� QRW� NHHS� XS� ZLWK� WKH� SURGXFWLYLW\� LQFUHDVH�� WKHUHIRUH��
XUJHQW� HIIRUWV� DUH� QHHGHG� WR� UHGXFH� WKLV� IDFWRU� (PEUDSD�� DV� D� OHDGLQJ� LQVWLWXWLRQ� LQ� WURSLFDO�
DJULFXOWXUH��KDV�EHHQ�SUHVHQWLQJ�VHYHUDO�VWUDWHJLF�DFWLRQV�LQ� WKLV�GLUHFWLRQ��EXW�D�QHZ�OHDS�PXVW�EH�
WDNHQ��ZLWK�WKH�FUHDWLRQ�RI�D�VWDWH�SROLF\�WKDW�DOORZV�WKH�HVWDEOLVKPHQW�RI�DGHTXDWH�LQIUDVWUXFWXUH��DV�
ZHOO� DV� IRU� WKH� KLJKO\� WUDLQHH� TXDOLILHG� KXPDQ� UHVRXUFHV� WUDLQLQJ� DQG� ORJLVWLF�� 3ODQW�
PXOWLGLVFLSOLQDU\��JHRVFLHQFH��FRPSXWHU�VFLHQFH��SUHFLVLRQ�DJULFXOWXUH��DQG�H[SHUWLVH�LQ�GLJLWDO�DQG�
LQVWUXPHQWDWLRQ�LV�D�SUHUHTXLVLWH�IRU�WKLV�QHZ�DSSURDFK�

.H\ZRUGV�� QHZ� PHWKRGV� RI� SODQW� SKHQRW\SLQJ�� ELRHFRQRP\�� SODQW� EUHHGLQJ�� VWDWH� SROLF\��
HQYLURQPHQW�



���

�� ,QWURGXomR
*DUDQWLU� D� VHJXUDQoD� DOLPHQWDU� SDUD� QRYH� ELOK}HV� GH� SHVVRDV� D� SDUWLU� GH ����� H[LJLUi�

PXGDQoDV� VXEVWDQFLDLV� QD� VRFLHGDGH�� HVSHFLDOPHQWH� QR�PRGR� GH� SURGX]LU� DOLPHQWRV�� 2� DXPHQWR�
SRSXODFLRQDO� H� R� DXPHQWR� GD� GHPDQGD SRU� SURGXWRV� ELRJHUDGRV� H� ELRFRPEXVWtYHLV� H[LJLUmR� XP�
DXPHQWR�GH����D������GH SURGXomR�QDV�SULQFLSDLV�FXOWXUDV�DOLPHQWDUHV�H�QmR�DOLPHQWDUHV��(VWH�p�XP�
GHVDILR�HQRUPH��FRQVLGHUDQGR�R�LPSDFWR�HVSHUDGR�GDV PXGDQoDV FOLPiWLFDV�H�D�FUHVFHQWH�HVFDVVH]�
GH�UHFXUVRV�DJUtFRODV��52<�HW�DO���������

8P�HVWXGR�GH������VREUH�D�LQVHUomR�GD�ELRHFRQRPLD�QD�(XURSD�FRQFOXLX�TXH�DV�LQG~VWULDV�
EDVHDGDV�QD�ELRORJLD�JHUDP ���PLOK}HV�GH�HPSUHJRV��RX VHMD�������GD�IRUoD�GH�WUDEDOKR�GD�UHJLmR��
TXH�UHQGH PDLV�GH�¼���WULOK}HV �86������WULOK}HV��DQXDOPHQWH� $V LQG~VWULDV�GRV�(8$�TXH�SURGX]HP�
SURGXWRV�GH�EDVH�ELROyJLFD�JHUDP FHUFD�GH���PLOK}HV�GH�HPSUHJRV�H�PRYLPHQWDP�86������ELOK}HV��
$�ELRHFRQRPLD�GD�ËQGLD�XOWUDSDVVRX�86����ELOK}HV�HP�������6RPHQWH D�LQG~VWULD�EUDVLOHLUD�GH�FDQD�
GH�Do~FDU�UHSUHVHQWRX����GH�VHX�SURGXWR�LQWHUQR�EUXWR�H�����PLOK}HV�GH�HPSUHJRV�HP����� �(/�
&+,&+$./,��HW�DO���������

2� %UDVLO� GHWpP� ���� GD� ELRGLYHUVLGDGH� PXQGLDO�� VHQGR� XPD� IRQWH� SRWHQFLDO� SDUD D�
ELRHFRQRPLD�� FRP D� JHUDomR� GH� QRYRV PDWHULDLV� JHQpWLFRV� UHFRPELQDQWHV�� SRGHQGR� DWHQGHU� j�
GHPDQGD�FUHVFHQWH�GD�VRFLHGDGH�SRU�QRYRV�SURGXWRV�QD�DJULFXOWXUD��QD�PHGLFLQD��QD�LQG~VWULD�H�QD�
SURGXomR� GH� HQHUJLD�� 6HJXQGR� XP� HVWXGR� GD� .H\JHQH�� HPSUHVD� ORFDOL]DGD� HP� :DJHQLQJHQ��
+RODQGD��R PHUFDGR�JOREDO�GH�VHPHQWHV�PRYLPHQWRX�DOJR HP�WRUQR�GH�86�������ELOK}HV HP������
�9$1� 781(1�� ������� (P ����� HVVH� YDORU� VXELX� SDUD� DOJR� HP� WRUQR� GH� 86�� ����� ELOK}HV�� $
$PpULFD�/DWLQD�GHYHUi�RFXSDU�R�VHJXQGR�OXJDU�QD�WD[D�GH�FUHVFLPHQWR�DQXDO�GHVVH�PHUFDGR �6HHGV�
0DUNHW�������� 1HVVH�OHYDQWDPHQWR�D�.H\JHQH�GHPRQVWURX TXH�R LQWHUYDOR�GH�WHPSR HQWUH�R�LQtFLR�
GD�SHVTXLVD� H�R� ODQoDPHQWR�GH�XPD�FXOWLYDU�� TXH�QR�PHOKRUDPHQWR� FOiVVLFR� OHYD� HP� WRUQR�GH����
DQRV�� SRGH� VHU� UHGX]LGR� SDUD� ���� DQRV� SHOR� XVR� GH� WpFQLFDV� DYDQoDGDV� GH� JHQRWLSDJHP� H�
IHQRWLSDJHP��9$1 781(1�������� 2�REMHWLYR�GHVWH�WUDEDOKR�p�SURSRUFLRQDU�XPD�YLVmR�SDQRUkPLFD�
GD�IHQRWLSDJHP�GH�SODQWDV�HP�WRGR�R�PXQGR�H�FRPR�DV�IHUUDPHQWDV�GLVSRQtYHLV�SRGHP�VHU�XVDGDV�
SHOR� %UDVLO� SDUD� DODYDQFDU� D� FLrQFLD� GH� SODQWDV�� RV� SURJUDPDV� GH� PHOKRUDPHQWR� JHQpWLFR� H�
ELRWHFQRORJLD�GDV�SULQFLSDLV�FXOWXUDV�DJUtFRODV��

���0DWHULDLV�H�0pWRGRV
$� (PEUDSD� YLVXDOL]DQGR� D� SRWHQFLDOLGDGH� GH� 3�� '� 	� ,� QRV� QRYRV� PpWRGRV� DSOLFDGRV� j�

IHQRWLSDJHP� GH� SODQWDV �10)3�� FULRX� R� /DEH[� (XURSD�� SRVWR� DYDQoDGR� $OHPDQKD�� LQLFLDQGR� DV�
DWLYLGDGHV�HP�RXWXEUR�GH������DWp�RXWXEUR�GH�������5HDOL]RX�VH�LQLFLDOPHQWH�XP�OHYDQWDPHQWR�SDUD�
D�LGHQWLILFDomR�GH�LQVWDODo}HV�GHGLFDGDV�j�IHQRWLSDJHQV�GH�SODQWDV�QR�%UDVLO�H�HP�GLYHUVRV�SDtVHV�DR�
UHGRU� GR� PXQGR�� (VVHV� GDGRV� IRUDP� SRVWHULRUPHQWH� FKHFDGRV� SRU� YLVLWDV� LQ� ORFR� QD� $OHPDQKD��
)UDQoD�� ,QJODWHUUD��+RODQGD�� ËQGLD��$XVWUiOLD��$UJHQWLQD��&KLOH�H� WDPEpP��SRU�PHLR�GRV� UHODWyULRV�
JHUDGRV� SHODV� SUySULDV� LQVWLWXLo}HV�� EHP� FRPR� GRFXPHQWRV� GD� ³,QWHUQDWLRQDO� 3ODQW� 3KHQRW\SLQJ�
1HWZRUN��,331�´��2�IRFR�IRL�SULQFLSDOPHQWH�D�HYROXomR�QR�Q~PHUR�H�QD�GLYHUVLGDGH�GH�³IDFLOLWLHV´��
DOpP� GH� LQVWLWXLo}HV� H� SDtVHV� HQYROYLGRV� FRP� RV� QRYRV� PpWRGRV� GH� IHQRWLSDJHP� GH� SODQWDV��
5HDOL]RX�VH�� WDPEpP��XPD�H[WHQVD�SHVTXLVD�QDV�EDVHV�GH�GDGRV�QDFLRQDLV�H� LQWHUQDFLRQDLV SDUD�R�
OHYDQWDPHQWR�GH�SXEOLFDo}HV�TXH�WHQKDP�FRPR�SDODYUD�FKDYH�³SODQW�SKHQRW\SLQJ´�

���5HVXOWDGRV�H�'LVFXVVmR
�����&HQiULR�,QWHUQDFLRQDO�H�&LHQWtILFR�GD�)HQRWLSDJHP�GH�3ODQWDV�GH�$OWR�'HVHPSHQKR�

1D�ILJXUD����$��H��%��p�DSUHVHQWDGD�D�HYROXomR�UHIHUHQWH�D�UHODomR�GR�Q~PHUR�GH�LQVWLWXWRV�GH�
FLrQFLD�H�WHFQRORJLD��EHP�FRPR�D�IRUPDomR�GH�UHGHV�QDFLRQDLV�H�LQWHUQDFLRQDLV�GH�SHVTXLVDV�FRP�RV�
QRYRV� PpWRGRV� GH� IHQRWLSDJHP� GH� SODQWDV� �10)3��� $� $XVWUiOLD� IRL� SLRQHLUD� QRV� 10)3V��
LQDXJXUDQGR�HP������³$XVWUDOLDQ�3ODQW�3KHQRPLFV�)DFLOLW\��$33)�´��$�SDUWLU�GDt��YiULRV�WUDEDOKRV�
YrP�VHQGR� UHDOL]DGRV��2�H[HPSOR�GH�PDLRU� VXFHVVR� IRL�R� WULJR�JHQHWLFDPHQWH�PRGLILFDGR��R�TXDO�
DSUHVHQWRX JDQKRV�GH�UHQGLPHQWR�HQWUH����D������%5$',277,���������

'H�DFRUGR�FRP�D�5HGH�,QWHUQDFLRQDO�GH�)HQRWLSDJHP�GH�3ODQWDV��,331���HP������R�Q~PHUR�



���

GH�VyFLRV�HUD�GH����LQVWLWXLo}HV�GD�DFDGHPLD�����HPSUHVDV�GD�,QG~VWULD�H����³FOXVWHUV´ GH�GLYHUVRV�
SDtVHV� �3,(586&+.$�������� $�(PEUDSD�VH�DVVRFLRX�DR� ,331�HP�������(P�������D $OHPDQKD�
LQDXJXURX�D�5HGH�$OHPm�GH�)HQRWLSDJHP�GH�3ODQWDV �'331���FRP�UHFXUVRV�GD�RUGHP�GH����PLOK}HV�
GH�(XURV��$�)UDQoD� H� R�5HLQR�8QLGR� WDPEpP� IL]HUDP�R�PHVPR�� LVWR� p�� FULDUDP� DV� VXDV� SUySULDV�
UHGHV�� $� FRPXQLGDGH� (XURSpLD�� SRU� LQWHUPpGLR� GD� VXD� DJrQFLD� GHQRPLQDGD� ³(XURSHDQ� 6WUDWHJ\�
)RUXP�IRU�5HVHDUFK�,QIUDVWUXFWXUHV��(6)5,�´��OLVWRX�HP�VHX�³URDGPDS´ GH������R�SDSHO�HVWUDWpJLFR�
GD�IHQRWLSDJHP�GH�SODQWDV�QD�(XURSD��DVVHJXUDQGR�SDUD�RV�SUy[LPRV����DQRV UHFXUVRV�GD�RUGHP GH�
���PLOK}HV� GH� HXUR �:20(56/(<���������(P������� RV�(VWDGRV�8QLGRV� FULDUDP� D� VXD� UHGH� GH�
IHQRWLSDJHP� GH� SODQWDV� �1$331��� MXQWDPHQWH� FRP� 0p[LFR� H� &DQDGi�� TXH� FULRX R ³3ODQW�
3KHQRW\SLQJ� DQG� ,PDJLQJ� 5HVHDUFK� &HQWUH� �3,5&�´�� FRP� LQYHVWLPHQWR� GD� RUGHP� GH� 86�� �����
PLOK}HV�� 6RPHQWH� QRV� (VWDGRV� 8QLGRV�� DWXDOPHQWH�� D� UHGH� SRVVXL� ��� ³IDFLOLWLHV´�� HP� ���
XQLYHUVLGDGHV�� VHQGR� TXH� ��� GHODV� HVWmR� LQVWDODGRV� VLVWHPDV� GH� JUDQGH� SRUWH� H� QR� ³$JULFXOWXUDO�
5HVHDUFK�6HUYLFH��86'$�$56�´�MXQWR�DR�³8�6��9HJHWDEOH�/DERUDWRU\´��$�&KLQD�Mi�HVWi�LQYHVWLQGR�
GHVGH�QRYHPEUR�GH������HP�WRUQR�GH�86�����PLOK}HV�QD�RUJDQL]DomR�H�QD�HVWUXWXUDomR�GD�VXD�UHGH�
QDFLRQDO�GH�IHQ{PLFD�GH�SODQWDV��$�ËQGLD�DGTXLULX�HP������XP�VLVWHPD�D�ODVHU�GH�PpGLR�± JUDQGH�
SRUWH� SDUD� UHDOL]DU� D� UHFRQVWUXomR� GH� LPDJHP� �'� GH� SODQWDV� QR� FDPSR��1HVVH� DQR�� GH� ������ IRL�
LQVWDODGD��QDTXHOH�SDtV��SDUD�H[SHULPHQWRV�GH� ODERUDWyULR��XPD�SODWDIRUPD�GH�DOWR�GHVHPSHQKR�GH�
IHQRWLSDJHP�GH�SODQWDV�WRWDOPHQWH�DXWRPDWL]DGD�SDUD�DQiOLVH�����SODQWDV��SRU�LQWHUPpGLR�GH�YiULRV�
VHQVRUHV��

�$� �%�
)LJXUD� �� 0DSD� JOREDO� GD� HYROXomR� H� GLVWULEXLomR� GDV� UHGHV� QDFLRQDLV� H� LQWHUQDFLRQDLV� GH�
IHQRWLSDJHP�GH�SODQWDV�SRU�SDtVHV�H�LQVWLWXLo}HV�HP�������$��H�������%���3,(586&+.$�������

(P�������REVHUYDP�VH�Do}HV�FRQFUHWDV�TXH�IRUDP�UHDOL]DGDV�HP�3DtVHV��FRPR�D�ÈIULFD�GR�
6XO�H�7DLZDQ�TXH�Mi�DGTXLULUDP�VLVWHPDV�GH�DOWR�GHVHPSHQKR�GH�IHQRWLSDJHP�GH�SODQWDV�QR�FDPSR��
$OJXPDV� Do}HV� SRQWXDLV� UHODFLRQDGDV� D� IHQRWLSDJHP� GH� SODQWDV� GH� DOWR� GHVHPSHQKR�� QR� QtYHO� GH�
ODERUDWyULR��HVWmR�RFRUUHQGR�QD�&RUpLD�GR�6XO��QR�³&RQYHUJHQFH�5HVHDUFK�&HQWHU� IRU�6PDUW�)DUP�
6ROXWLRQ´� 2� ,UDQ�HP�PDLR�GH������ UHDOL]RX�XPD�RILFLQD� FRP�HVSHFLDOLVWDV� OLJDGRV� DR� ,331�SDUD�
GLVFXWLU�D�DSOLFDomR�GH�IHQRWLSDJHP�GH�DOWR�GHVHPSHQKR�QDTXHOH�3DtV�

2� GHVHQYROYLPHQWR� GDV� SODWDIRUPDV� H� GDV QRYDV� WpFQLFDV� H PpWRGRV� GH� JHQRWLSDJHP�
FUHVFHUDP�PXLWR�UiSLGRV��'D�PHVPD�IRUPD REVHUYD�VH�TXH�RV�FXVWRV�GD�IHQRWLSDJHP�SRU�SODQWD�YrP�
FDLQGR� VHQVLYHOPHQWH� j� PHGLGD� TXH� QRYRV� VLVWHPDV� HVWmR� VHQGR� LQVWDODGRV� HP� YiULRV� SDtVHV��
&iOFXORV� UHFHQWHV� PRVWUDUDP� TXH� D� DSOLFDomR� GRV� QRYRV� PpWRGRV� GH� IHQRWLSDJHP� GH� DOWR�
GHVHPSHQKR�FXVWDYD�HP�WRUQR�GH�86�����������H�HP������JLUDYD�HP�WRUQR�GH�86���������D�86��
��������� SRU� SODQWD�� 3RU� LQWHUPpGLR GH�PRGHORV�PDWHPiWLFRV�� GRV� DYDQoRV� HP� LQVWUXPHQWDomR� H�
PHFDWU{QLFD�TXH�HVVH�FXVWR�SRGH�FDLU DEDL[R�GH�86���������SODQWD�HP�������3DUD�VH�WHU�XPD�LGHLD�
GD�LPSRUWkQFLD�GLVVR��EDVWD�REVHUYDU�TXH�HP������KDYLD�XPD�~QLFD�SODWDIRUPD�GH�IHQRWLSDJHP�GH�
SODQWDV� LQVWDODGD QR� PXQGR�� (P� ������ VDOWRX� SDUD� ��� VLVWHPDV� LQVWDODGRV H� ��� HP� SURFHVVR� GH�
LQVWDODomR� �6&:$57=��������

'R�SRQWR�GH�YLVWD�WpFQLFR�FLHQWtILFR��YHULILFD�VH�TXH�R�Q~PHUR�GH�SXEOLFDo}HV��GRV�~OWLPRV�



���

�� DQRV�������DWp��������FUHVFHX�H[SRQHQFLDOPHQWH��VDLQGR�GH����SXEOLFDomR�HP������DOFDQoDQGR��
HP� ������ ��� SXEOLFDo}HV�� $� ILJXUD� �� DSUHVHQWD� JUDILFDPHQWH� HVVD� HYROXomR� WHPSRUDO�� WDQWR� GR�
Q~PHUR� GH SXEOLFDo}HV� FRPR� GH FLWDo}HV�� (P� WHUPRV� GH� FLWDo}HV�� WHP�VH� TXH� QR� DQR� GH� �����
RFRUUHUDP� DSHQDV� ��� FLWDo}HV�� HQTXDQWR� HP� ���� FKHJRX DFXPXODGDPHQWH j� PDUFD� GH� ����
FLWDo}HV��R�TXH�FRQIHUH�XP IDWRU�K�GD�RUGHP�GH����

�$� �%�
)LJXUD��� *UiILFR�FRP�R�UHVXOWDGR�GD�EXVFD�GH�Q~PHUR�GH��$��SXEOLFDo}HV�H �%� FLWDo}HV��QR�WHPSR��
GD�SDODYUD�FKDYH�³3ODQW�3KHQRW\SLQJ´ HP�WySLFRV��$�IHUUDPHQWD�XWLOL]DGD�SDUD�D�EXVFD�IRL�R�³:HE�
RI�6FLHQFH´�GD�7KRPDV�5HXWHUV�

$OJXPDV� Do}HV� Mi� UHDOL]DGDV� GHVGH ����� SHOD� (PEUDSD� H� SDUFHLURV� VmR�� � 3DUWLFLSDomR QR�
SURJUDPD� GR� &,00<7�� 0p[LFR�� GHQRPLQDGR� ³'URXJKW� 3KHQRW\SLQJ� 1HWZRUN� �*HQHUDWLRQ�
&KDOOHQJH� 3URJUDP��� ����� � ������ � (VWDEHOHFLPHQWR� GD� SODWDIRUPD� 6,7,6� GH� IHQRWLSDJHP� GD�
(PEUDSD�$UUR]� H�)HLMmR�� � (QWUH�2XWXEUR� GH� ����� D�2XWXEUR� GH� ����� D�(PEUDSD� FULRX� R�/DEH[�
(XURSD��SRVWR�DYDQoDGR�$OHPDQKD��FRP�R� WHPD�HP�QRYRV�PpWRGRV�GH�)HQRWLSDJHP�GH�3ODQWDV�� �
$JURSHQVD��³7KLQN�7DQN´�GD�(PEUDSD���$SUHVHQWRX�QR�GRFXPHQWR�³2�)XWXUR�GH�'HVHQYROYLPHQWR�
7HFQROyJLFR�GD�$JULFXOWXUD�%UDVLOHLUD�± 9LVmR������± ����´�� RQGH� SULYLOHJLRX� R� WHPD� HP�QRYRV�
PpWRGRV�GH�IHQRWLSDJHP�GH�SODQWDV��� 3URJUDPD�GH�3RV�*UDGXDomR�H�&LHQWLVWD�9LVLWDQWH�GD�(PEUDSD�
HP� ������ )RUDP� GRLV� SHVTXLVDGRUHV� �&3$&� H� 8Q%�� DR� )RUVFKXQJ]HQWUXP� -�OLFK�� -�OLFK�� QD�
$OHPDQKD�� � ³:RUNVKRS� 3KHQRW\SLQJ� IRU� WKH� )XWXUH´� (PEUDSD� 6HGH�� %UDVLOLD�')�� ������������
³(PEUDSD�3ODQW�3KHQRW\SLQJ�:RUNVKRS��3DVW��3UHVHQW�DQG�)XWXUH�´��(PEUDSD�6HGH��%UDVLOLD�')�����
D�������������� )RL�FULDGD�HP�GH]HPEUR�GH������R�JUXSR�GH�SHVTXLVD�GR�&13T ³5HGH�%UDVLOHLUD�GH�
)HQRWLSDJHP�GH�3ODQWDV´����KWWS���GJS�FQST�EU�GJS�HVSHOKRJUXSR��������������������� $SURYDomR�
GR� $UUDQMR� ³0pWRGRV� H� WpFQLFDV� PRGHUQDV� YLVDQGR� D� IHQRWLSDJHP� GH� SODQWDV� SDUD� R� DYDQoR� GD�
DJULFXOWXUD´� �)3$JUR�´�� HP� -XQKR� GH ������ � 5HDOL]DomR� GD� ³,,� /DWLQ�$PHULFDQ� &RQIHUHQFH� RQ�
3ODQW�3KHQRW\SLQJ�DQG�3KHQRPLFV�IRU�3ODQW�%UHHGLQJ´����D����GH�6HWHPEUR�GH�������QD�(PEUDSD�
,QVWUXPHQWDomR�� (P�������KRXYH�D� WUDQVIRUPDomR�GR�DUUDQMR� �HP�SRUWIyOLR�³0pWRGRV�H�7pFQLFDV�
0RGHUQDV��YLVDQGR�D�)HQRWLSDJHP�GH�3ODQWDV�SDUD�R�$YDQoR�GD�$JULFXOWXUD� �)3$JUR�´� 0HPEUR�
DVVRFLDGR�GD�³,QWHUQDWLRQDO�3ODQW�3KHQRW\SLQJ�1HWZRUN��,331�´��FRP�VHGH�QD�$OHPDQKD��� 2�WHPD�
IRL�FRQWHPSODGR�QR�FDStWXOR��7HFQRORJLD�H�,QRYDomR�QR�$JUR���GR� OLYUR ³$JUR�H�3D]�± $QiOLVHV�H�
SURSRVWDV�SDUD�R�%UDVLO�DOLPHQWDU�R�PXQGR´��������52'5,*8(6���������� (P�IHYHUHLUR�GH�������R�
)3$*UR�VH�DVVRFLRX�DR�UHFpP�FULDGR�&*3RUW�$XWRPDomR��$JULFXOWXUD�GH�3UHFLVmR�H�'LJLWDO�

���&RQFOXV}HV
$�iUHD�GH�IHQRWLSDJHP�GH�SODQWDV�WHP�FUHVFLGR�DFHOHUDGDPHQWH�HP�WRGR�R�PXQGR��KDMD�YLVWD�

D� TXDQWLGDGH� GH� ³IDFLOLWLHV´ LQVWDODGDV� HP� YiULRV� SDtVHV� DR� UHGRU� GR�PXQGR� HP� FXUWR� HVSDoR� GH�
WHPSR� H�� WDPEpP�� D� TXDQWLGDGHV� GH� UHGHV� QDFLRQDLV� GH� IHQRWLSDJHP� GH� SODQWDV�� DV� TXDLV� HVWmR�
DVVRFLDGDV�j�UHGH�LQWHUQDFLRQDO��$VVLP�VHQGR�D LQWHUDomR�HQWUH SHVTXLVDGRUHV�H�SURILVVLRQDLV�QR�XVR�



���

GH�SODQWDV��JHRFLrQFLDV��FLrQFLD�GD�FRPSXWDomR�H�LQVWUXPHQWDomR��ItVLFD�H�D�HQJHQKDULD�HOHWU{QLFD�p�
IXQGDPHQWDO��

'HYLGR� jV� FRQGLo}HV� FRQWLQHQWDLV� GR� 3DtV�� D� GLYHUVLGDGH� GH� VHXV� ELRPDV�� D� SXMDQoD� GD�
DJULFXOWXUD�� R� HQIRTXH� QD� VXVWHQWDELOLGDGH� DPELHQWDO�� D SROtWLFD� QDFLRQDO� GH� ELRHFRQRPLD� j
FRPSOH[LGDGH� LQHUHQWH� DRV� 10)3V�� RV� SUREOHPDV� H� DV� RSRUWXQLGDGHV� DERUGDGRV� QHVVD� WHPiWLFD�
IDoDP� TXH� VH� HVWDEHOHoDP� FRQGLo}HV� DGHTXDGDV� SDUD� TXH� RV� DWRUHV� HQYROYLGRV� QD� iUHD�� WDQWR� GD�
SHVTXLVD� S~EOLFD H� SULYDGD� EUDVLOHLUD�� LQYLVWDP� QD� IRUPDomR� GH� UHFXUVRV� KXPDQRV� H� UHFXUVRV�
ILQDQFHLURV� SDUD� LQIUDHVWUXWXUD�� H� GHVWD� IRUPD� SRVVDP� PDQWHU� R� 3DtV� QR� FDPLQKR� GR� DYDQoR�
FLHQWLILFR� H� WHFQROyJLFR�� HP� SDUWLFXODU� HP� UHODomR� DRV� SDUFHLURV� HXURSHXV�� DXVWUDOLDQRV�� QRUWH�
DPHULFDQRV��FKLQHVHV��LQGLDQRV��GH�XP�ODGR��H�FRP�DV�SULQFLSDLV�HPSUHVDV�GH�VHPHQWHV��SRU�RXWUR��
3DUD�LVVR�GHYHP�VH�HVWDEHOHFHU�Do}HV�GH�LPHUVmR�XUJHQWH�GR�%UDVLO��QD�XWLOL]DomR�GRV�10)3V��HP�
SURO�GD�JHUDomR�GR�FRQKHFLPHQWR�GRV�³WUDLWV´�GDV�GLYHUVDV�FXOWXUDV�GH�LPSRUWkQFLD DJUtFROD��RV�TXDLV�
VRIUHP� LQIOXrQFLD� GRV� IDWRUHV� ELyWLFRV� H� DELyWLFRV� GR�PHLR�DPELHQWH� HP� FRPSOH[D�PXWDomR�� HP�
SDUWLFXODU�D�]RQD�WURSLFDO�GR�SODQHWD��2V�UHVXOWDGRV�DGTXLULGRV�SRVVLELOLWDUDP�R�HVWDEHOHFLPHQWR�GD�
DTXLVLomR�H�D�IRUPDomR�GH�XP�EDQFR�GH�GDGRV� H�GHVWD�IRUPD�FULDU�DV�FRQGLo}HV�DGHTXDGDV�SDUD�XVR�
GR�³ELJ�GDWD´�H�R�VHX�JHUHQFLDPHQWR��GD�LQWHOLJrQFLD�DUWLILFLDO�DSOLFDGD�D�IHQ{PLFD�H�JHQ{PLFD��GR�
DSUHQGL]DGR�GH�PiTXLQD��OHYDQGR�HP�FRQWD�DV�HVSHFLILFLGDGHV�H�LQIOXrQFLD�GRV�GLYHUVRV�ELRPDV�GR�
3DtV��REMHWLYDQGR�FRQGLo}HV�SDUD�R�DXPHQWR�GR�FRQKHFLPHQWR�H�GD�SURGXWLYLGDGH�GD�DJULFXOWXUD��HP�
XP� FXUWR� SHUtRGR� GH� WHPSR�� MXQWDPHQWH� FRP� DV� IHUUDPHQWDV� GD� JHQRWLSDJHP�� $VVLP� VHQGR� XPD�
ELRHFRQRPLD�SXMDQWH��DGYLQGR�GR�DJURQHJyFLR�H�FRP�VXVWHQWDELOLGDGH��p�R�DOPHMDGR��

8PD� DERUGDJHP� HVWUDWpJLFD� YLDELOL]DUi� D� HODERUDomR� GH� HVWXGRV� WpFQLFRV�� GH� VLPXODo}HV��
EHP� FRPR� DV� DQiOLVHV� GH� LPSDFWR� KRUL]RQWDO� H� YHUWLFDO��$� VXD� HODERUDomR� UHVXOWDUi� HP�PHWDV� GH�
FXUWR��PpGLR�H� ORQJR�SUD]R��FRQWHPSODQGR�Do}HV� UHJLRQDLV�H�QDFLRQDLV�� HVWDEHOHFHQGR�RUoDPHQWRV�
SDUD�XP�ORQJR�SHUtRGR�

'HYHPRV� UHVSRQGHU� RSHUDFLRQDOPHQWH� DV� SHUJXQWDV� TXH� Mi� HVWmR� VHQGR� IHLWDV� H� QmR�
HVWDFLRQDUPRV�VRPHQWH�QR�OHYDQWDPHQWR�GH�FHQiULRV��

$JUDGHFLPHQWRV
3URMHWR��$JULFXOWXUD�GH�3UHFLVmR��$3��SDUD�VXVWHQWDELOLGDGH�GR�VLVWHPD�SURGXWLYR�DJUtFROD��

SHFXiULR�H�IORUHVWDO�EUDVLOHLUR���DWLYLGDGH�Q~PHUR����������������������� H�3RUWIyOLR�$XWRPDomR�H�
$JULFXOWXUD�GH�3UHFLVmR�H�'LJLWDO�

5HIHUrQFLDV
%5$,'277,��*��
2YHU�H[SUHVVLRQ
�RI�WKUHH�ZKHDW�JHQHV�OLQNHG�WR�\LHOG�JDLQV��)RQWH��*URXQGFRYHU

�*5'&�� GH ���������� KWWSV���JURXQGFRYHU�JUGF�FRP�DX�VWRU\���������QHZ�JHQHWLF�SDWKZD\V�
WR�LQFUHDVH�ZKHDW�\LHOG�"FV ��������$FHVVDGR HP����GH�6HWHPEUR�GH������

(/�&+,&+$./,��%���921�%5$81��-���/$1*��&���%$5%(1��'���	�3+,/,3��-���)LYH�FRUQHUVWRQHV�
RI�D�JOREDO�ELRHFRQRP\��1DWXUH��Y�������Q��������S��������������GH�-XO\�GH������

),25$1,�� )��� 6&+855�� 8�� )XWXUH� 6FHQDULRV� IRU� 3ODQW 3KHQRW\SLQJ�� $QQXDO� 5HYLHZ� RI� 3ODQW�
%LRORJ\��Y������Q�����S����������������

+(550$11��3��6��3���6&+855��8��,Q��+XPEROGW�.ROOHJ��������6&,(1&(6�	�7(&+12/2*<�
,1� &217(0325$5<� /,)(�� ,03$&76� $1'� +25,=216�� &DPSRV� GR� -RUGmR�63�� ;,,�
%UD]LOLDQ�056�0HHWLQJ��������3��������

/,��+��5$6+(('� $�� +,&.(<��/� 7�� +(��=�� � )DVW�)RUZDUGLQJ�*HQHWLF�*DLQ� 7UHQGV� LQ�3ODQW�
6FLHQFH��Y������1�����SS�����������0DUFK�����

3,(586&+.$��5��3DUWLFLSDWLQJ�2UJDQLVDWLRQV��)RQWH��,331�������KWWSV���ZZZ�SODQW�
SKHQRW\SLQJ�RUJ�,331B3DUWLFLSDWLQJB2UJDQLVDWLRQV �DFHVVDGR�HP����GH����GH�������

52'5,*8(6��5��$*52�(�3$=��$1È/,6(6�(�3523267$6�3$5$�2�%5$6,/�$/,0(17$5�2�
081'2� 3LUDFLFDED��63��%UDVLO��8QLYHUVLGDGH�GH�6mR�3DXOR�± (6$/4������������S��

52<�� )��� 7$5',(8�� )��� 7,;,(5�%2,&+$5'��0��� 6&+855�� 8��� (XURSHDQ� LQIUDVWUXFWXUHV� IRU�
VXVWDLQDEOH�DJULFXOWXUH��1DWXUH�3ODQWV��Y����S�����±���������



���

6&:$57=��6������GH����GH��������+RZ�IDU�DUH�ZH�IURP�WKH������3KHQRPH"��GLVSRQtYHO�HP�
3KHQRVSH[�������KWWSV���SKHQRVSH[�FRP�EORJ�KRZ�IDU�DUH�ZH�IURP�WKH�����SKHQRPH��
�$FHVVDGR HP����GH����GH�������

6HHGV�0DUNHW�E\�W\SH��2LOVHHG��*UDLQ��)UXLW�	�9HJHWDEOH��7XUI��)RUDJH��	�2WKHU�6HHGV���6HHG�7UDLW�
�+HUELFLGH� 7ROHUDQW�� ,QVHFWLFLGH� 5HVLVWDQW�� 	� 2WKHU� 6WDFNHG� 7UDLWV���
KWWS���ZZZ�PDUNHWVDQGPDUNHWV�FRP�0DUNHW�5HSRUWV�VHHGV�PDUNHW�����KWPO�� �$FHVVDGR HP� ���
GH�2XWXEUR�GH�������

9$1 781(1��$�� -���5HYLVLWLQJ�3ODQW�	�6HHG� ,PSURYHPHQWV� LQ� WKH�'LJLWDO�3KHQRW\SLQJ�(UD�� ,1��
3KHQR�GD\V������KWWS���ZZZ�SKHQRGD\V�FRP�DUFKLYH�KWPO��$UTXLYR�FDSWXUDGR�HP�������������

9$6&21&(/26��<������GH�IHYHUHLUR�GH��������/DYRXUD�PDLV�SURGXWLYD��$FHVVR�HP����GH����GH�
������GLVSRQtYHO�HP�3HVTXLVD�)DSHVS��KWWSV���UHYLVWDSHVTXLVD�IDSHVS�EU������������ODYRXUD�
PDLV�SURGXWLYD���

:20(56/(<��-����������(XURSHDQ�6WUDWHJ\�)RUXP�RQ�5HVHDUFK�,QIUDVWUXFWXUHV��(6)5,���
6WUDWHJ\�5HSRUW�RQ�5HVHDUFK�,QIUDVWUXFWXUHV� %UXVVHOV��(XURSHDQ�&RPPLVVLRQ�



���

$9$/,$d­2�'$�48$/,'$'(�'2�()/8(17(�'(�(6*272�75$7$'2�(0�)266$6�
6e37,&$6�%,2',*(6725$6�,12&8/$'$6�&20�68%67,78726 $2�(67(5&2�

%29,12�)5(6&2

3��$��/DUD��
��&��5��0DUPR���:��7��/��GD�6LOYD�

� 8QLYHUVLGDGH�GH�6mR�3DXOR��$YHQLGD�7UDEDOKDGRU�6mR�&DUOHQVH������������������6mR�&DUORV��63
� (PEUDSD�,QVWUXPHQWDomR��5XD�;9�GH�1RYHPEUR�������������������6mR�&DUORV��63

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��SDXODODUD#XVS�EU

5HVXPR� $� )RVVD� 6pSWLFD� %LRGLJHVWRUD� p� XPD� WHFQRORJLD� VLPSOHV� GHVHQYROYLGD� SDUD� DWHQGHU� D�
QHFHVVLGDGH�GH� WUDWDPHQWR�GH�HVJRWR�GRPpVWLFR� HP�FRPXQLGDGHV� UXUDLV� VHP�DFHVVR� D� VDQHDPHQWR�
EiVLFR� DGHTXDGR��2�SURFHVVR� GH� GLJHVWmR�PLFURELDQD� DQDHUyELD� QHVWD� WHFQRORJLD� p� SRWHQFLDOL]DGR�
SHOD�DSOLFDomR�GH�HVWHUFR�ERYLQR�IUHVFR��SRUpP�H[LVWHP�FDVRV�QRV�TXDLV�R�DFHVVR�D�HVWH� LQVXPR�p�
OLPLWDGR�� &RP� LVWR�� ID]�VH� QHFHVViULR� WHVWDU� R� GHVHPSHQKR� GH� LQyFXORV� DOWHUQDWLYRV� TXH� SRVVDP�
VXEVWLWXLU�R�XVR�GH�HVWHUFR�ERYLQR��1HVWH�WUDEDOKR��IRL�DYDOLDGR�R�GHVHPSHQKR�GH�GRLV�VXEVWLWXWRV���L��
VHGLPHQWR�GH�EUHMR� H� �LL��ELRDGLWLYR� FRPHUFLDO�SDUD� OLPSH]D�GH� IRVVDV� VpSWLFDV� FRQYHQFLRQDLV��2V�
HIOXHQWHV� REWLGRV� QRV� VLVWHPDV� LQRFXODGRV FRP� HVWHV� VXEVWLWXWRV� DSUHVHQWDUDP� FRQFHQWUDo}HV� GH�
IyVIRUR�H�FiOFLR�VLPLODUHV�jV�REWLGDV�HP�HIOXHQWHV�GH�VLVWHPDV�LQRFXODGRV�FRP�HVWHUFR�ERYLQR��Mi�DV�
FRQFHQWUDo}HV� GH� QLWURJrQLR�� SRWiVVLR� H� PLFURQXWULHQWHV�� IRUDP� PHQRUHV�� 2� HIOXHQWH� GR� VLVWHPD�
LQRFXODGR FRP�VHGLPHQWR�GH�EUHMR�DSUHVHQWRX�YDORUHV�PHQRUHV�GH�FRQFHQWUDomR�GH�'%2��'42�H�
FROLIRUPHV�WRWDLV�HQWUH�RV�VLVWHPDV�DYDOLDGRV��EHP�FRPR�HP�FRPSDUDomR�FRP�HIOXHQWHV�GH�VLVWHPDV�
WUDWDGRV� FRP� HVWHUFR� ERYLQR�� 2� VHGLPHQWR� GH� EUHMR� IRL� R� LQyFXOR� TXH� DSUHVHQWRX� R� PHOKRU�
GHVHPSHQKR�H�PRVWUD�VH�FRPR�XP�SRWHQFLDO�VXEVWLWXWR�DR�HVWHUFR�ERYLQR�XWLOL]DGR�QD�)RVVD�6pSWLFD�
%LRGLJHVWRUD�

3DODYUDV�FKDYH� VDQHDPHQWR� EiVLFR� UXUDO�� ELRGLJHVWmR� DQDHUyELD�� UHDWRU� DQDHUyELR� VLPSOLILFDGR��
WUDWDPHQWR�GH�HVJRWR��WUDWDPHQWR�GH�HIOXHQWH�

48$/,7<� (9$/8$7,21� 2)� 6(:$*(� 75($7('� ())/8(17� )520� %,2',*(67(5�
6(37,&�7$1.6��23(5$7,1*�:,7+�$/7(51$7,9( ,12&8/$176�72�)5(6+�&$77/(�
0$185(

$EVWUDFW� 7KH� %LRGLJHVWHU� 6HSWLF� 7DQN� LV� D� VLPSOH� WHFKQRORJ\� GHVLJQHG� WR� PHHW� WKH� QHHG� IRU�
VHZDJH� WUHDWPHQW� LQ UXUDO� FRPPXQLWLHV� ZLWKRXW� DFFHVV� WR� DGHTXDWH� VDQLWDWLRQ�� 7KH� DQDHURELF�
PLFURELDO�GLJHVWLRQ�SURFHVV�LQ�WKLV�WHFKQRORJ\�LV�HQKDQFHG�E\�WKH�DSSOLFDWLRQ�RI�IUHVK�FDWWOH�PDQXUH��
QHYHUWKHOHVV�� LQ�VRPH�FDVHV�� WKH�DFFHVV� WR� WKLV�UHVRXUFH�LV� OLPLWHG��7KHUHIRUH��SHUIRUPDQFH�WHVWV�RI�
DOWHUQDWLYH� LQRFXODQWV� IRU� IUHVK�FDWWOH�PDQXUH�DUH�QHFHVVDU\�� ,Q� WKLV�ZRUN�� WKH�SHUIRUPDQFH�RI� WZR�
VXEVWLWXWHV�� �L�� ERJ� VHGLPHQW� DQG� �LL�� FRPPHUFLDO� ELRDGGLWLYH� IRU� VHSWLF� WDQNV� FOHDQLQJ�� ZHUH�
HYDOXDWHG�� 3KRVSKRUXV� DQG� &DOFLXP� FRQFHQWUDWLRQV� LQ� WKH� HIIOXHQW� SURGXFHG� E\� WKH� V\VWHPV�
LQRFXODWHG� ZLWK� WKHVH� VXEVWLWXWHV� SUHVHQWHG� VLPLODU� YDOXHV� WR� WKRVH� REWDLQHG� LQ� HIIOXHQWV� IURP�
V\VWHPV� LQRFXODWHG� ZLWK� FDWWOH� PDQXUH�� RWKHUZLVH�� 1LWURJHQ�� 3RWDVVLXP� DQG� PLFURQXWULHQWV�
FRQFHQWUDWLRQV�ZHUH�VPDOOHU��%2'��&2'�DQG�WRWDO�FROLIRUPV�FRQFHQWUDWLRQV�LQ�WKH�HIIOXHQW�SURGXFHG�
E\�V\VWHP LQRFXODWHG�ZLWK�ERJ�VHGLPHQW��ZHUH�WKH�ORZHVW�DPRQJ�WKH�HYDOXDWHG�V\VWHPV��DQG�WR�WKRVH�
REWDLQHG� LQ� HIIOXHQWV� IURP� V\VWHPV� LQRFXODWHG� ZLWK� FDWWOH� PDQXUH�� 7KXV�� ERJ� VHGLPHQW� ZDV� WKH�
LQRFXODQW�WKDW�VKRZHG�EHWWHU�SHUIRUPDQFH�DPRQJ�WKH�HYDOXDWHG�V\VWHPV�DQG�LV�D�SRWHQWLDO�VXEVWLWXWH�
WR�IUHVK�FDWWOH�PDQXUH�XVHG�LQ�WKH�%LRGLJHVWHU�6HSWLF�7DQN�

.H\ZRUGV�� UXUDO� EDVLF� VDQLWDWLRQ�� DQDHURELF� ELRGLJHVWLRQ�� VLPSOLILHG� DQDHURELF� UHDFWRU�� VHZDJH�
ZDWHU�WUHDWPHQW��ZDVWHZDWHU�WUHDWPHQW�



���

���,QWURGXomR�
$�)RVVD�6pSWLFD�%LRGLJHVWRUD�p�XP�VLVWHPD�GH�ELRGLJHVWmR�DQDHUyELD�VLPSOHV��GHVHQYROYLGD�

SDUD� DWHQGHU� DV� QHFHVVLGDGHV� GH� WUDWDPHQWR� GH� HVJRWR� GRPpVWLFR� HP� FRPXQLGDGHV� UXUDLV� TXH� QmR�
WrP� DFHVVR� D� VDQHDPHQWR� EiVLFR� DGHTXDGR�� VHQGR� VXD� ILQDOLGDGH� SURWHJHU� D� VD~GH� GD� SRSXODomR��
SURPRYHU� D� FRQVHUYDomR� GRV� UHFXUVRV� KtGULFRV� SRU�PHLR� GD� VXEVWLWXLomR� GDV� IRVVDV� UXGLPHQWDUHV�
�IRVVDV� QHJUDV�� H� DX[LOLDU� QD� SURGXomR� DJUtFROD� PHGLDQWH� R� XVR� GR� HIOXHQWH� WUDWDGR FRPR�
ELRIHUWLOL]DQWH��129$(6�HW�DO���������������*$/,1'2�HW�DO����������2�VHX�IXQFLRQDPHQWR�FRQVLVWH�
QD� IHUPHQWDomR� DQDHUyELD� GD� PDWpULD� RUJkQLFD� QR� HVJRWR� SHORV� PLFURUJDQLVPRV� SUHVHQWHV�
QDWXUDOPHQWH�QDV� IH]HV��(VWH�SURFHVVR� p�SRWHQFLDOL]DGR�SHOD� DGLomR�GH� HVWHUFR�ERYLQR� IUHVFR��TXH�
IXQFLRQD�FRPR�LQyFXOR��DSRUWDQGR�DR�VLVWHPD�XPD�VHOHomR�GH�EDFWpULDV�DQDHUyELDV�TXH�DXPHQWDP�D�
HILFLrQFLD� GR� VLVWHPD�� UHGX]HP� RV� RGRUHV� H� PHOKRUDP� D� TXDOLGDGH� GR� HIOXHQWH� WUDWDGR� �6,/9$��
0$502�� /(21(/�� ������� &RQWXGR�� H[LVWHP� SURSULHGDGHV� UXUDLV� TXH� QmR� SRVVXHP� FULDomR� GH�
JDGR�ERYLQR�H�RX�QmR�WHP�IiFLO�DFHVVR�D�HVWHUFR�ERYLQR��R�TXH�GLILFXOWD�D�RSHUDomR�GD�WHFQRORJLD�RX�
DWp� PHVPR� LQYLDELOL]D� VXD� LQVWDODomR�� 7HVWHV� FRP� HVWHUFR� GH� RYLQR� IRUDP� UHDOL]DGRV� QD� )RVVD�
6pSWLFD� %LRGLJHVWRUD�� SRUpP�� HVWHV� DSUHVHQWDUDP� XPD�PHQRU� HILFLrQFLD� QD� UHPRomR� GH�'HPDQGD�
%LRTXtPLFD�GH�2[LJrQLR� �'%2��H� FROLIRUPHV�TXDQGR�FRPSDUDGRV� FRP�XPD� IRVVD LQRFXODGD� FRP�
HVWHUFR�GH�ERYLQR��6,/9$��)$867,12��129$(6���������'H�IRUPD�D�PLQLPL]DU�DV�OLPLWDo}HV�GR�
XVR�H[FOXVLYR�GH�HVWHUFR�ERYLQR��ID]�VH�QHFHVViULR�WHVWDU�R�GHVHPSHQKR�GH�LQyFXORV�DOWHUQDWLYRV�TXH�
SRVVDP�VHU�XVDGRV�HP�VXEVWLWXLomR��1HVWH�WUDEDOKR��IRUDP�DYDOLDGRV�VLVWHPDV�LQRFXODGRV�FRP�GRLV�
WLSRV� GH� VXEVWLWXWRV�� �L�� VHGLPHQWR� GH� EUHMR� �iUHD� DODJDGD� QDWXUDO��� UHFRQKHFLGDPHQWH� ULFRV� HP�
EDFWpULDV� KHWHURWUyILFDV� SUySULDV� GH� DPELHQWHV� DQy[LFRV� �7255(6�� ,1*/(77�� 5(''<�� ������
%2'(/,(5�� '('<6+�� ������� H� �LL�� XP� ELRDGLWLYR� FRPHUFLDO� SDUD� OLPSH]D� GH� IRVVDV� VpSWLFDV�
FRQYHQFLRQDLV��

���0DWHULDLV�H�0pWRGRV
�����'HVFULomR�GDV�IRVVDV�VpSWLFDV�ELRGLJHVWRUDV�LQVWDODGDV

x )DPtOLD�GD�6LOYD��6/9��� VHP�LQyFXOR
2�VLVWHPD�IRL�LQVWDODGR�QD�SURSULHGDGH�GR�SURGXWRU�(GLQDOGR�%DUURV�GD�6LOOYD��ORFDOL]DGD�QR�

6LWLR�6mR�%HQHGLWR��(VWUDGD�9HOKD�6mR�&DUORV�± 'HVFDOYDGR��NP����������¶����´6�������¶����´2��
QR�GLD����GH�QRYHPEUR�GH�������H�QmR�UHFHEHX�QHQKXP�WLSR�GH�LQyFXOR�

x )DPtOLD�0DUFDWWR��0&7��� ELRDGLWLYR�FRPHUFLDO
2�VLVWHPD�IRL� LQVWDODGR�QD�SURSULHGDGH�GR�SURGXWRU�/XL]�'RQL]HWWL�0DUFDWWR�� ORFDOL]DGD�QR�

6tWLR�0RQWH�$OWR��HVWUDGD�YHOKD�6mR�&DUORV�± 'HVFDOYDGR��NP����������¶����´6�������¶����´2��QR�
GLD����GH�MXOKR�GH�������2�LQyFXOR�XWLOL]DGR�IRL�XP�ELRDGLWLYR�FRPHUFLDO��FRPSRVWR�SHODV�EDFWpULDV�
%DFLOOXV�VXEWLOOLV��3VHXGRPRQDV�VWXW]HUL��%DFLOOXV�VS��H�(VFKHULFKLD�KHUPDQLL �)RVVDNOLQ��GD�HPSUHVD�
%LR±%UDVLO�/LPSH]D�%LROyJLFD�/7'$���$�LQRFXODomR�FRPHoRX�FRP�XP�³FKRTXH´�ELROyJLFR�LQLFLDO�
QR� VLVWHPD�� DGLFLRQDQGR� XP� VDFKr� GR� SURGXWR� ������ J�� SRU� GLD� GXUDQWH� �� GLDV� VHJXLGRV�� $SyV� R�
FKRTXH��D� LQRFXODomR� IRL� UHDOL]DGD�XPD�YH]�SRU� VHPDQD�SHOR�SURSULHWiULR��2�SURGXWR� IRL�DSOLFDGR�
GLUHWDPHQWH�QD�YiOYXOD�GH�UHWHQomR�DQWHV�GD�SULPHLUD�FDL[D�GR�VLVWHPD�H�D�VXD�LQVHUomR�HUD�DX[LOLDGD�
SHOD�DGLomR�GH�iJXD�QD�YiOYXOD��)LJXUD����
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)LJXUD� �� ,PDJHQV� GD� LQRFXODomR� GD� )RVVD� 6pSWLFD� %LRGLJHVWRUD� FRP� ELRDWLYR� FRPHUFLDO�� �D��
&RORFDomR�GR�VDFKr�FRP�LQyFXOR�H��E��DGLomR�GH�iJXD�SDUD�OHYDU�R�LQyFXOR�DR�VLVWHPD�ELRGLJHVWRU�
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x )DPtOLD�=DJR��=$*��� VHGLPHQWR�GH�EUHMR
2� VLVWHPD� IRL� LQVWDODGR� QD� SURSULHGDGH� GR� SURGXWRU� -RVp� =DJR�� ORFDOL]DGD� QR� 6tWLR� 6mR�

%HQHGLWR��HVWUDGD�YHOKD�6mR�&DUORV�± 'HVFDOYDGR��NP����������¶����´6�������¶����´2��QR�GLD����
GH� DJRVWR� GH� ������ 2� LQyFXOR� XWLOL]DGR� IRL� R� VHGLPHQWR� GH� XPD� iUHD� DODJDGD� QDWXUDO� �EUHMR��
ORFDOL]DGD� QD� PHVPD� SURSULHGDGH�� 1D� SULPHLUD� LQRFXODomR�� IRUDP� FROHWDGRV� DSUR[LPDGDPHQWH� ��
OLWURV�GH�VHGLPHQWR�H�DSOLFDGRV�GLUHWDPHQWH�QD�YiOYXOD�GH�UHWHQomR�VHP�QHQKXP�SURFHGLPHQWR�DOpP�
GD� UHWLUDGD��SRU�GHFDQWDomR� UiSLGD��GR�PDWHULDO� JURVVHLUR� H�GR� VHGLPHQWR�PDLV� GHQVR��$�SDUWLU�GD�
VHJXQGD�LQRFXODomR��R�VHGLPHQWR�FROHWDGR�IRL�ILOWUDGR�FRP�DX[tOLR�GH�XP�SDQR��UHWLUDQGR�R�PDWHULDO�
JURVVHLUR�H�GHVFDUWDQGR�R�VHGLPHQWR�PDLV�GHQVR��(P�VHJXLGD��PHLR�FRSR��DSUR[LPDGDPHQWH����J��
GH� VDO� GH� FR]LQKD� FRPHUFLDO� �1D&O�� HUD� DGLFLRQDGR� DR� ILOWUDGR� SDUD� DX[LOLDU� QR� SURFHVVR� GH�
VHGLPHQWDomR� GRV� FROyLGHV� H� IDFLOLWDU� D� H[WUDomR� GRV�PLFUR�RUJDQLVPRV� SRU�PHLR� GR� DXPHQWR� GD�
GHQVLGDGH�GR�OtTXLGR��GD�TXHEUD�GH�PLFUR�DJUHJDGRV�H�GD�UXSWXUD�GH�LQWHUDo}HV�L{QLFR�PROHFXODUHV�
HQWUH�D�PHPEUDQD�FHOXODU�H�R�VHGLPHQWR�PLQHUDO� $SyV�������PLQXWRV�GH�UHDomR��R�VREUHQDGDQWH�HUD�
DSOLFDGR�QR�VLVWHPD��)LJXUD�����(VWH�SURFHGLPHQWR�IRL�UHDOL]DGR�XPD�YH]�SRU�PrV��GXUDQWH�WRGR�R�
SHUtRGR�GR�H[SHULPHQWR��
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)LJXUD��� ,PDJHQV�GD�LQRFXODomR�GD�)RVVD�6pSWLFD�%LRGLJHVWRUD�FRP�VHGLPHQWR�GH�EUHMR���D��FROHWD�
GR�PDWHULDO���E��ILOWUDJHP���F��FRORFDomR�GH�VDO�GH�FR]LQKD�H��G��FRORFDomR�GR�OtTXLGR�QR�VLVWHPD�

�����$PRVWUDJHP
$V� DPRVWUDV� IRUDP� FROHWDGDV� QR� WHUFHLUR� �~OWLPR�� WDQTXH� GRV� VLVWHPDV�� RQGH� R� HIOXHQWH� Mi�

SDVVRX� SHOR� SURFHVVR� GH� WUDWDPHQWR�� $V� FROHWDV� IRUDP� UHDOL]DGDV� FRP� R� DX[tOLR� GH� XPD� KDVWH�
PRGLILFDGD� H GH� PDQHLUD� TXH� D� DPRVWUD� IRVVH� R� PDLV� UHSUHVHQWDWLYR� H� KRPRJrQHR� SRVVtYHO�� $V�
FROHWDV�IRUDP�UHDOL]DGDV�FRQIRUPH�D�WDEHOD���

7DEHOD����'DWDV�GDV�FROHWDV��LGDGH�H�HVWDGR�GRV�VLVWHPDV�QD�KRUD�GD�FROHWD�

&ROHWD 'DWD
,GDGH�GR�VLVWHPD�GH�WUDWDPHQWR��GLDV� $SOLFDomR�GH�LQyFXOR�DOWHUQDWLYR
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 =$*
 6/9


� ���������� ��� ��� � 1­2 1­2 �
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0&7� � VLVWHPD� LQRFXODGR� FRP� ELRDGLWLYR� FRPHUFLDO�� =$*� � VLVWHPD� LQRFXODGR� FRP� VHGLPHQWR� GH� YiU]HD�� 6/9� �
VLVWHPD�VHP�LQRFXODomR�

����$QiOLVHV
$QiOLVHV�GH�PDFUR��1��.��3��&D��0J��H�PLFURQXWULHQWHV��)H��=Q��0Q���VyGLR��1D���FORUHWRV��

&DUERQR�2UJkQLFR�7RWDO� �&27���'HPDQGD�%LRTXtPLFD�GH�2[LJrQLR��'%2��'HPDQGD�4XtPLFD�GH�
2[LJrQLR� �'42��� VpULH� GH� VyOLGRV�� FRQGXWLYLGDGH� HOpWULFD�� S+�� FRU� DSDUHQWH� H� WXUELGH]�� IRUDP�
UHDOL]DGDV�QD�VDtGD�GR�VLVWHPD��GH�IRUPD�D�DYDOLDU�D�TXDOLGDGH�GR�HIOXHQWH�WUDWDGR��7RGDV�DV�DQiOLVHV�
IRUDP� UHDOL]DGDV� QR� /DERUDWyULR� GH� 6DQHDPHQWR� GD� ((6&� ± 863� HP� 6mR� &DUORV�� VHJXLQGR� D�
PHWRGRORJLD�GR�6WDQGDUG�0HWKRGV� IRU� WKH�([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU�H�GR�+DQGERRN�
+DFK�± :DWHU�$QDO\VLV�+DQGERRN��+$&+�&203$1<��������$3+$��$::$��:()���������
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���5HVXOWDGRV�H�'LVFXVVmR
6HJXQGR�DV�WDEHODV���D����DV�FDUDFWHUtVWLFDV�GR�HIOXHQWH�WUDWDGR�PRVWUDUDP�YDULDo}HV�FRP�R�

WHPSR��GDGRV�RV�YDORUHV�GH�GHVYLR�SDGUmR�GD�PpGLD�GH�FDGD�SDUkPHWUR��(VWDV�YDULDo}HV�SRGHP�VHU�
FDXVDGDV� SRU�P~OWLSORV� IDWRUHV� WDLV� FRPR��PDWXUDomR� ELROyJLFD� GR� VLVWHPD��PXGDQoDV� DOLPHQWDUHV�
GRV�XVXiULRV�RX�DXPHQWR�WHPSRUiULR�GD�IUHTXrQFLD�GH�XVR�GRV�EDQKHLURV��HYHQWRV�IDPLOLDUHV��GDWDV�
FRPHPRUDWLYDV��HWF����

7DEHOD����9DORUHV�GH�'%2��'42��FROLIRUPHV�H�VyOLGRV�QD�VDtGD�GRV�VLVWHPDV��WDQTXH�����

)RVVD
'%2 '42 &ROLIRUPHV�7RWDLV (��FROL 67
 667
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�1~PHUR�PDLV�SURYiYHO�

$�WDEHOD���PRVWUD�RV�YDORUHV�GH�FRQFHQWUDomR�GH�'%2�H�'42�H�YDORUHV�GH�FROLIRUPHV�QD�
VDtGD�GRV�VLVWHPDV��2�VLVWHPD�0&7�IRL�DTXHOH�TXH�DSUHVHQWRX�RV�PDLRUHV�YDORUHV�GHVWHV�SDUkPHWURV�
H�D�PDLRU�YDULDomR�GRV�PHVPRV��GDGR�R�HOHYDGR�YDORU�GR�GHVYLR�SDGUmR��-i�R�VLVWHPD�=$*�IRL�R�TXH�
DSUHVHQWRX�� GH� IRUPD� JHUDO�� RV� PHQRUHV� YDORUHV� H� D� PHQRU� YDULDomR� GHVWHV� SDUkPHWURV�� (P�
FRPSDUDomR� FRP� RV� YDORUHV� REWLGRV� HP� HIOXHQWHV� WUDWDGRV� SRU� VLVWHPDV� LQRFXODGRV� FRP� HVWHUFR�
ERYLQR��)$867,12���������R�VLVWHPD�=$*�DSUHVHQWD�YDORUHV�PHQRUHV�GH�'%2�H�'42��HQTXDQWR�
TXH�RV�VLVWHPDV�0&7�H�6/9�DSUHVHQWDP�YDORUHV�PDLRUHV�

'H�PDQHLUD� JHUDO�� DV�PDLRUHV� FRQFHQWUDo}HV� GH�PDFURQXWULHQWHV�� VyGLR�� FORUHWRV� H� VyOLGRV�
�7DEHOD���� IRUDP�HQFRQWUDGDV�QR�VLVWHPD�0&7��DVVLP�FRPR�RV�PDLRUHV�YDORUHV�GH�FRQGXWLYLGDGH�
HOpWULFD�� FRU� H� S+� �7DEHOD� ���� &RP� UHODomR� DRV� PLFURQXWULHQWHV�� RV� VLVWHPDV� =$*� H� 6/9�
DSUHVHQWDUDP� PDLRUHV� YDORUHV� FRP� H[FHomR� GR� PDQJDQrV�� $� PDLRU� FRQFHQWUDomR� GH� VyOLGRV��
REVHUYDGR� QR� VLVWHPD� 0&7�� SRGH� LQGLFDU� XPD� HQWUDGD� PDLRU� GH� PDWHULDO� EUXWR� QR� VLVWHPD� HP�
FRPSDUDomR� DRV� RXWURV�� H[SOLFDQGR� DVVLP� DV� PDLRUHV� FRQFHQWUDo}HV� GH� RXWURV� SDUkPHWURV��
&RPSDUDQGR�DV�FRQFHQWUDo}HV�REWLGDV�QRV�HIOXHQWHV�WUDWDGRV�SHORV�VLVWHPDV�LQRFXODGRV�FRP�HVWHUFR�
ERYLQR��)$867,12���������DV�FRQFHQWUDo}HV�GH�IyVIRUR�WRWDO��3��H�FiOFLR��&D����VmR�SUy[LPDV��PDV�
DV�FRQFHQWUDo}HV�GH�1LWURJrQLR�7RWDO�.MHGDKO��17.���SRWiVVLR��.���H�PLFURQXWULHQWHV��HP�JHUDO��VmR�
PHQRUHV�

7DEHOD����9DORUHV�PpGLRV�FRQGXWLYLGDGH�HOpWULFD��FRU��WXUELGH]�H�S+�GR�HIOXHQWH�WUDWDGR�QD�VDtGD�GR�
VLVWHPD�

)RVVD
&RQGXWLYLGDGH�(OpWULFD &RU 7XUELGH] S+
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7DEHOD����&RQWLQXDomR

)RVVD
)H�WRWDO =Q�� 0Q�� 1D� &O�

PJ�/��
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���&RQFOXV}HV
$V�HVSHFLILFLGDGHV�GR�XVR�GD�)RVVD�6pSWLFD�%LRGLJHVWRUD�HP�FDGD�SURSULHGDGH�H�R� WLSR�GH�

LQyFXOR� LQIOXHQFLDP�D�TXDOLGDGH�GR�HIOXHQWH� WUDWDGR��'DGD�D�TXDOLGDGH�GR�HIOXHQWH� WUDWDGR� �'%2��
'42��FROLIRUPHV��VyOLGRV�HWF����R�VHGLPHQWR�GH�EUHMR�IRL�R�LQyFXOR�TXH�DSUHVHQWRX��DWp�R�SUHVHQWH�
PRPHQWR��PHOKRU�GHVHPSHQKR�QR�WUDWDPHQWR�GH�HVJRWR�QR�VLVWHPD��SHOR�TXDO�SRGH�VHU�XP�SRVVtYHO�
VXEVWLWXWR�DR�HVWHUFR�ERYLQR��3HODV�FDUDFWHUtVWLFDV�JHUDLV�GRV�HIOXHQWHV�WUDWDGRV�DQDOLVDGRV��R�VHX�XVR�
DJUtFROD�FRPR�IRQWH�GH�QXWULHQWHV�H�iJXD��GHYH�OHYDU�D�UHVXOWDGRV�VHPHOKDQWHV�jTXHOHV�REVHUYDGRV�
FRP� HIOXHQWHV� GH� VLVWHPDV� LQRFXODGRV� FRP� HVWHUFR� ERYLQR�� $� FRQILUPDomR� GDV� WHQGrQFLDV�
DSUHVHQWDGDV� QHVVH� WUDEDOKR� RFRUUHUi� DSyV� R� SHUtRGR� GH� ��� PHVHV� �GH]������MDQ�������� SDUD�
DYDOLDomR� GD� HILFLrQFLD� GH� WUDWDPHQWR� QDV� GLIHUHQWHV� FRQGLo}HV� FOLPiWLFDV� GR� DQR� H� DYDOLDomR� GR�
FRPSRUWDPHQWR�GRV�SDUkPHWURV�

$JUDGHFLPHQWRV
¬� )XQGDomR� %DQFR� GR� %UDVLO� SHOR� DSRLR� ILQDQFHLUR� �3URMHWR ������ �� 6(*�(PEUDSD�

��������������������H�DRV�SURGXWRUHV�UXUDLV��/XL]�'RQL]HWWL�0DUFDWWR��-RVp�=DJR�H�(GLQDOGR�%DUURV�
GD�6LOYD�SHOD�GLVSRVLomR�H�FRPSURPHWLPHQWR�FRP�D�WHFQRORJLD�H�R�SURMHWR��

5HIHUrQFLDV
$3+$�� $::$��:()�� 6WDQGDUG�0HWKRGV� IRU� WKH� ([DPLQDWLRQ� RI�:DWHU� DQG�:DVWHZDWHU��

��UG��HG��:DVKLQJWRQ��'�&���$3+$��������
%2'(/,(5��3��/��(���'('<6+��6��1��0LFURELRORJ\�RI�ZHWODQGV��)URQWLHUV�LQ�0LFURELRORJ\��Y�����

Q��$35��������
)$867,12�� $�� 6�� (VWXGRV� )tVLFR�TXtPLFRV� GR� (IOXHQWH� 3URGX]LGR� SRU� )RVVD� 6pSWLFD�

%LRGLJHVWRUD�H�R�,PSDFWR�GR�VHX�8VR�QR�6ROR��������8QLYHUVLGDGH�)HGHUDO�GH�6mR�&DUORV��������
*$/,1'2�� 1��� 6,/9$�� :�� 7�� /��� 129$(6�� $�� 3��� *2'2<�� /�� $��� 62$5(6�� 0�� 7�� 6���

*$/9$1,�� )�� 3HUJXQWDV� H� 5HVSRVWDV�� )RVVD� 6pSWLFD� %LRGLJHVWRUD�� 6mR� &DUORV�� (PEUDSD�
,QVWUXPHQWDomR��������

+$&+�&203$1<��:DWHU�$QDO\VLV�+DQGERRN���QG��HG��/RYHODQG��+DFK�&RPSDQ\��������
129$(6�� $�� 3��� 6,0®(6�� 0�� /��� ,1$0$68�� 5�� <��� -(686�� (�� $�� 3��� 0$57,1�1(72�� /���

6$17,$*2��*���'$�6,/9$��:��7��/��6DQHDPHQWR�%iVLFR�QD�ÈUHD�5XUDO��,Q��63$'2772��&���
5,%(,52�� :�� �(G���� *HVWmR� GH� 5HVtGXRV� QD� $JULFXOWXUD� H� QD� $JURLQG~VWULD�� %RWXFDWX��
)XQGDomR�GH�(VWXGRV�H�3HVTXLVDV�$JUtFRODV�H�)ORUHVWDLV��������S������± �����

129$(6�� $�� 3��� 6,0®(6�� 0�� /��� 0$57,1�1(72�� /��� &589,1(/�� 3�� (��� 6$17$1$�� $���
129271<��(��+���6$17,$*2��*���12*8(,5$��$��5��$��8WLOL]DomR�GH�XPD�IRVVD�VpSWLFD�
SDUD�PHOKRULD�GR�VDQHDPHQWR�UXUDO�H�GHVHQYROYLPHQWR�GD�DJULFXOWXUD�RUJkQLFD��6mR�&DUORV��
(PEUDSD�,QVWUXPHQWDomR��������

6,/9$�� :�� 7�� /�� GD�� )$867,12�� $�� 6��� 129$(6�� $�� 3�� GH�� (ILFLrQFLD� GR� 3URFHVVR� GH�
%LRGLJHVWmR� HP�)RVVD� 6pSWLFD�%LRGLJHVWRUD� ,QRFXODGD� FRP�(VWHUFR� GH�2YLQR�� 6mR�&DUORV��
(PEUDSD�,QVWUXPHQWDomR��������

6,/9$�� :�� 7�� /�� GD�� 0$502�� &�� 5��� /(21(/�� /�� )��0HPRULDO� 'HVFULWLYR�� 0RQWDJHP� H�
2SHUDomR�GD�)RVVD�6pSWLFD�%LRGLJHVWRUD��6mR�&DUORV��(PEUDSD�,QVWUXPHQWDomR��������

7255(6�� ,�� &��� ,1*/(77�� .�� 6��� 5(''<�� .�� 5�� +HWHURWURSKLF� PLFURELDO� DFWLYLW\� LQ� ODNH�
VHGLPHQWV�� (IIHFWV� RI� RUJDQLF� HOHFWURQ� GRQRUV��%LRJHRFKHPLVWU\�� Y�� ����� Q�� �±��� S�� ���±�����
������
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&$5$&7(5,=$d­2�(6758785$/�'(�),%5$6�'(�%$*$d2�'(�&$1$�'(�$dÒ&$5�
48,0,&$0(17(�02',),&$'$6

5��*��/D]DULQL��
��-��0��0DUFRQFLQL�

� (PEUDSD�,QVWUXPHQWDomR��5XD����GH�1RYHPEUR�������������������6mR�&DUORV��63

�$XWRU�FRUUHVSRQGHQWH��H�PDLO��UDIDHOJOD]DULQL#JPDLO�FRP

5HVXPR� 2�EDJDoR�GD�FDQD�GH�Do~FDU�FRQVWLWXL�KRMH�XP�UHVtGXR�GH�JUDQGH�YROXPH�QD�DJURLQG~VWULD�
QDFLRQDO�� PDV� FRP� HQRUPH� SRWHQFLDO� GH� DSOLFDomR� HP� QRYRV� PDWHULDLV� FRPR� FRPSyVLWRV� FRP�
PDWUL]HV� SROLPpULFDV��'H� IRUPD� D�PHOKRUDU� D� FRPSDWLELOL]DomR� FRP� SOiVWLFRV� DSRODUHV� SDUD� HVWDV�
DSOLFDo}HV�� WUDWDPHQWRV� TXtPLFRV� SRGHP� VHU� IHLWRV� SDUD�PRGLILFDU� D� HVWUXWXUD� OLJQRFHOXOyVLFD� H� D�
VXSHUItFLH� GDV� ILEUDV� GH� EDJDoR�� SRGHQGR� HVWHV� VHUHP� DOFDOLQRV� RX� iFLGRV�� (VWH� WUDEDOKR� EXVFRX�
DQDOLVDU� R� HIHLWR� GH� WUDWDPHQWRV� FRP� KLGUy[LGR� GH� VyGLR� H� iFLGR� VXOI~ULFR� HP� GLIHUHQWHV�
FRQFHQWUDo}HV� ������ D� ���� PRO�/�� VREUH� ILEUDV� GH� EDJDoR� GH� FDQD�GH�Do~FDU�� SRU� PHLR� GH�
FDUDFWHUL]Do}HV� SRU� GLIUDWRPHWULD� GH� UDLRV� ;� �'5;�� H� HVSHFWURVFRSLD� QR� LQIUDYHUPHOKR� �)7,5���
2EVHUYRX�VH�TXH� WDQWR�RV� WUDWDPHQWRV�DOFDOLQRV�TXDQWR�RV�iFLGRV�DXPHQWDUDP�D�FULVWDOLQLGDGH�GDV�
ILEUDV�� XPD�YH]�TXH�SDUHFH� WHU�KDYLGR� UHPRomR�SDUFLDO� GH� OLJQLQD�H�KHPLFHOXORVH�EHP�FRPR� IDVH�
DPRUID�GD�FHOXORVH��2�HIHLWR�GRV�WUDWDPHQWRV�DOFDOLQRV�IRL�PDLV�HYLGHQWH��VHQGR�TXH�D�FULVWDOLQLGDGH�
XOWUDSDVVRX�����HP�EDL[D�FRQFHQWUDomR��H�RV�JUXSRV�TXtPLFRV�VXSHUILFLDLV�2�+�GD�FHOXORVH�ILFDUDP�
PDLV�H[SRVWRV��'H�PRGR�JHUDO��WUDWDPHQWRV�EUDQGRV�GRV�GRLV�WLSRV�JHUDUDP�UHVXOWDGRV�VDWLVIDWyULRV�

3DODYUDV�FKDYH�� EDJDoR� GH� FDQD�GH�Do~FDU�� ILEUDV� QDWXUDLV�� WUDWDPHQWR� TXtPLFR�� PHUFHUL]DomR��
FULVWDOLQLGDGH

6758&785$/� &+$5$&7(5,=$7,21� 2)� &+(0,&$//<� 02',),('� 68*$5&$1(
%$*$66(�),%(56

$EVWUDFW� 6XJDUFDQH� EDJDVVH� QRZDGD\V� UHSUHVHQWV� D� ODUJH� YROXPH� UHVLGXH� LQ� WKH� QDWLRQDO�
DJULEXVLQHVV��EXW�KDV�HQRUPRXV�SRWHQWLDO� IRU�DSSOLFDWLRQ� LQ�QHZ�PDWHULDOV�VXFK�DV�SRO\PHU�PDWUL[�
FRPSRVLWHV�� ,Q� RUGHU� WR� LPSURYH� FRPSDWLELOLW\� ZLWK� QRQSRODU� SODVWLFV� IRU� WKHVH� DSSOLFDWLRQV��
FKHPLFDO� WUHDWPHQWV� �DONDOLQH�RU� DFLGLF��PD\�EH�PDGH� WR�PRGLI\� WKH� OLJQRFHOOXORVLF� VWUXFWXUH� DQG�
VXUIDFH� RI� WKH� EDJDVVH� ILEHUV�� 7KLV� VWXG\� DLPHG� WR� DQDO\]H� WKH� HIIHFW� RI� WUHDWPHQWV� ZLWK� VRGLXP�
K\GUR[LGH� DQG� VXOIXULF� DFLG� LQ� GLIIHUHQW� FRQFHQWUDWLRQV� ������ WR� ����PRO�/�� RQ� VXJDUFDQH� EDJDVVH�
ILEHUV�� E\� FKDUDFWHUL]DWLRQ� E\� ;�UD\� GLIIUDFWLRQ� �;5'�� DQG� LQIUDUHG� VSHFWURVFRS\� �)7,5��� %RWK�
DONDOLQH�DQG�DFLG�WUHDWPHQWV�LQFUHDVHG�WKH�FU\VWDOOLQLW\�RI�WKH�ILEHUV��VLQFH�WKHUH�VHHPV�WR�KDYH�EHHQ�
SDUWLDO� UHPRYDO�RI� OLJQLQ�DQG�KHPLFHOOXORVH� DV�ZHOO�DV� WKH�DPRUSKRXV�SKDVH�RI� WKH�FHOOXORVH��7KH�
HIIHFW� RI� DONDOLQH� WUHDWPHQWV� ZDV� PRUH� HYLGHQW�� ZLWK� FU\VWDOOLQLW\� H[FHHGLQJ� ���� DW� ORZ�
FRQFHQWUDWLRQ��DQG�WKH�VXUIDFH�2�+�FKHPLFDO�JURXSV�RI�FHOOXORVH�ZHUH�PRUH�H[SRVHG��2YHUDOO��PLOG�
WUHDWPHQWV�RI�ERWK�W\SHV�\LHOGHG�VDWLVIDFWRU\�UHVXOWV�

.H\ZRUGV��VXJDUFDQH�EDJDVVH��QDWXUDO�ILEHUV��FKHPLFDO�WUHDWPHQW��PHUFHUL]DWLRQ��FU\VWDOOLQLW\

���,QWURGXomR
(P�YLUWXGH�GH�VXD�JUDQGH�YDULHGDGH�GH�HVSpFLHV�GLVSRQtYHLV��R�%UDVLO�DSUHVHQWD�XP�JUDQGH�

SRWHQFLDO�GH� IRQWHV�GH� UHFXUVRV� UHQRYiYHLV��'LYHUVDV� ILEUDV�QDWXUDLV� VmR�SURGX]LGDV�HP� WRGR�SDtV��
FRP�GLIHUHQWHV�SURSULHGDGHV�TXtPLFDV��ItVLFDV�H�PHFkQLFDV��$V�SULQFLSDLV�FDUDFWHUtVWLFDV�YDQWDMRVDV�
GDV�ILEUDV�QDWXUDLV�VmR�D�ELRGHJUDGDELOLGDGH�EDL[D�GHQVLGDGH�H�EDL[R�FXVWR�TXDQGR�FRPSDUDGDV�FRP�
PDWHULDLV�VLPLODUHV�QHVVD�PHVPD�iUHD�GH DSOLFDomR��0$/.$385$0�HW�DO����������8PD�PDWpULD�
SULPD�DEXQGDQWH�H�FRP�SRWHQFLDO�GH�XVR�SDUD�REWHQomR�GH�FRPSyVLWRV�VmR�DV� ILEUDV�GH�EDJDoR�GH�
FDQD�GH�Do~FDU��1R�%UDVLO��D�HVWLPDWLYD�GH�SURGXomR�GH�EDJDoR�FRPR�VXESURGXWR�DJUtFROD�p�GH�����
PLOK}HV�GH� WRQHODGDV� FRPSRQGR�JUDQGH�YROXPH�TXH�SRGHULD� VHU�XWLOL]DGR�FRPR�PDWpULD�SULPD�QD�



���

FRQIHFomR�GH�QRYRV�PDWHULDLV��&21$%��������
&RPSyVLWRV� SROLPpULFRV� WHUPRSOiVWLFRV� UHIRUoDGRV� FRP� ILEUDV� YHJHWDLV� VH� WRUQDUDP� XPD�

DOWHUQDWLYD� jTXHOHV� UHIRUoDGRV� FRP� ILEUD� GH� YLGUR�� SRU� H[HPSOR�� Ki� DOJXP� WHPSR�� GHYLGR� DR� DOWR�
FXVWRGDV� ILEUDV� VLQWpWLFDV� H� D� QHFHVVLGDGH� GH� DSOLFDU� UHFXUVRV� UHQRYiYHLV� H� QmR� SROXHQWHV� �'(�
3$2/,�� ������ +2/%(5<� 	� +286721�� ������� $OpP� GLVVR�� D� SURGXomR� GH� QDQRILEUDV� H�
QDQRFULVWDLV�GH� FHOXORVH�SDUD� LQFRUSRUDomR�HP�FRPSyVLWRV�YrP�JDQKDQGR�HVSDoR��GDGR�GLIHUHQWHV�
SURSULHGDGHV�SRGHP�VHU�REWLGD� D�SDUWLU�GH�XPD�PDWpULD�SULPD�YHJHWDO� FRPR�R�EDJDoR�GH� FDQD�GH�
DFRUGR�FRP�RV�SURFHVVRV�XWLOL]DGRV��6,/9$�HW�DO���������

1R�FDVR�GH�FRPSyVLWRV�GH�PDWUL]HV�SROLROHItQLFDV��D�LQFRPSDWLELOLGDGH�GHYLGR�j�GLIHUHQoD�QD�
SRODULGDGH� HQWUH� DV� ILEUDV� OLJQRFHOXOyVLFDV� H� R� SROtPHUR� p� XP� GRV� GHVDILRV� QD� SHVTXLVD� GHVVHV�
PDWHULDLV��TXH�IRFDP�HP�EXVFDU�PHOKRU�DGHVmR�HQWUH�DV�IDVHV�GH�PRGR�D�DXPHQWDU�D�HILFLrQFLD�QD�
WUDQVIHUrQFLD� GH� WHQV}HV� H� FRQVHTXHQWHPHQWH�� PHOKRUDU� DV� SURSULHGDGHV� ILQDLV� GR� FRPSyVLWR��
'LIHUHQWHV�WUDWDPHQWRV�VXSHUILFLDLV�ILEUDV�VmR�SURSRVWRV�GH�PRGR�D�PHOKRUDU�D�DGHVmR�QD�LQWHUIDFH�
PDWUL]�ILEUD��VHQGR�GRLV�GHVWDFDGRV��WUDWDPHQWR�DOFDOLQR��PHUFHUL]DomR��H�WUDWDPHQWR�iFLGR��

$� PHUFHUL]DomR� SURYRFD� XPD� GLPLQXLomR� GR� JUDX� GH� DJUHJDomR� GDV� ILEUDV� GHYLGR� DR�
URPSLPHQWR�GH� OLJDo}HV�GH�KLGURJrQLR�HQWUH�DV�FDGHLDV�FHOXOyVLFDV�YL]LQKDV��R�TXH�UHVXOWD�HP�XP�
UHDUUDQMR�GRV�IHL[HV�GH�ILEUD��DXPHQWDQGR�D�VXSHUItFLH�GH�FRQWDWR��$V�ILEUDV�VH�WRUQDP�PDLV�iVSHUDV��
R�TXH� IDYRUHFH�VHX�DQFRUDPHQWR�QD�PDWUL]�SROLPpULFD� �*20(6�HW�DO����������2V�iOFDOLV�H[HUFHP�
JUDQGH�LQIOXrQFLD�VREUH�D�OLJQLQD��UHPRYHQGR�D�FRQVLGHUDYHOPHQWH��0$548(6�HW�DO����������-i�R�
WUDWDPHQWR� iFLGR� DJH� URPSHQGR� D� HVWUXWXUD� OLJQRFHOXOyVLFD� SRU� PHLR� GD� VROXELOL]DomR� GRV�
FDUERLGUDWRV� HP� PHLR� iFLGR�� DJLQGR� QD� GLJHVWmR� GDV� KHPLFHOXORVHV�� PDV� VHFXQGDULDPHQWH� FDXVD�
GHVSROLPHUL]DomR�GD�FHOXORVH�PDMRULWDULDPHQWH�HP�VXD�IDVH�DPRUID��5$%(/2��������

&RP� R� REMHWLYR� GH� RWLPL]DU� SUp�WUDWDPHQWRV� TXtPLFRV� GH� SURFHVVRV� SRVWHULRUHV� FRPR� D�
IRUPXODomR� GH� FRPSyVLWRV� H� SURGXomR� GH� QDQRFHOXORVH�� HVWH� WUDEDOKR� EXVFRX� DYDOLDU� R� HIHLWR� GH�
GLIHUHQWHV� VROXo}HV� iFLGDV� H� DOFDOLQDV� HP� ILEUDV� GH� EDJDoR� GH� FDQD�GH�Do~FDU� REVHUYDQGR� DV�
PXGDQoDV�QD�HVWUXWXUD�FULVWDOLQD�GD�FHOXORVH�H�QRV�JUXSRV�TXtPLFRV�SUHVHQWHV�HP�VXDV�PROpFXODV�

���0DWHULDLV�H�0pWRGRV
�����0DWHULDLV�XWLOL]DGRV

1HVWH�WUDEDOKR��XWLOL]RX�VH�FRPR�PDWpULD�SULPD�R�EDJDoR�GH�FDQD�GH�Do~FDU�LQ�QDWXUD�DSyV�
PRDJHP� GH� H[WUDomR� GR� FDOGR� QD� 8VLQD� ,SLUDQJD� $JURLQGXVWULDO�� GH� 'HVFDOYDGR�63�� )RUDP�
XWLOL]DGRV�FRPR�UHDJHQWHV�SDUD�RV�WUDWDPHQWRV�TXtPLFRV�iFLGR�VXOI~ULFR��+�62���GD�6LJPD�$OGULFK�
�SXUH]D�GH���������H�KLGUy[LGR�GH�VyGLR��1D2+��GD�6\QWK��SXUH]D�GH������

�����0HWRGRORJLD
2�EDJDoR�GH�FDQD�GH�Do~FDU�LQ�QDWXUD IRL�SHQHLUDGR�GH�PRGR�D�VH�VHSDUDU�D�ILEUD�GD�PHGXOD�

H� GH� RXWURV� SRVVtYHLV� UHVtGXRV� GR� SURFHVVR� GH�PRDJHP�� 3DUD� LVVR�� D� IUDomR� GH� ILEUD� XWLOL]DGD� IRL�
DTXHOD�TXH�SDVVRX�SRU�XPD�SHQHLUD�GH���PHVK�H� IRL�UHWLGD�HP�XPD�SHQHLUD�GH����PHVK��$V�ILEUDV�
IRUDP� ODYDGDV� FRP� iJXD� TXHQWH� �������&��� QD� SURSRUomR� ����� ILEUD�iJXD� �HP� PDVVD��� H�
SRVWHULRUPHQWH� VHFDV� HP� HVWXID� GH� FLUFXODomR� GH� DU� D� ���&� SRU� ��� K��$OtTXRWDV� GH� �� J� GH� ILEUDV�
IRUDP�VHSDUDGDV�SDUD�FDGD�WUDWDPHQWR�TXtPLFR�UHDOL]DGR�FRQIRUPH�LQGLFD�D�WDEHOD���

7DEHOD����7UDWDPHQWRV�TXtPLFRV�UHDOL]DGRV
7LSR�GH�WUDWDPHQWR 1RPH�GD�DPRVWUD &RQFHQWUDomR
)LEUD�QmR�WUDWDGD 17 �

7UDWDPHQWRV�iFLGRV�
�+�62��

+� ������Y�Y �����PRO�/
+� ������Y�Y ����PRO�/
+� ������Y�Y ����PRO�/
+�� �������Y�Y ����PRO�/

7UDWDPHQWRV�DOFDOLQRV�
�1D2+�

1D� ���P�Y �����PRO�/
1D� ���P�Y ����PRO�/
1D� ���P�Y ����PRO�/
1D� ���P�Y ����PRO�/
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&DGD�DPRVWUD�HQWmR�IRL�DGLFLRQDGD�j�VROXomR�FRUUHVSRQGHQWH�DR�WUDWDPHQWR�QD�SURSRUomR�GH�
�����ILEUD�VROXomR��HP�PDVVD���SHUPDQHFHQGR�HP�DJLWDomR�SRU���K�D����&��$SyV�R�WUDWDPHQWR��DV�
ILEUDV�IRUDP�ODYDGDV�DWp�QHXWUDOL]DomR��3RU�ILP��RV�PDWHULDLV�IRUDP�QRYDPHQWH�VHFRV�H�PRtGRV�HP�
PRLQKR�GH�IDFDV�DWp�WDPDQKRV�GH����PHVK�SDUD�DV�SRVWHULRUHV�FDUDFWHUL]Do}HV�

$V�ILEUDV�WUDWDGDV�H�QmR�WUDWDGDV�IRUDP�FDUDFWHUL]DGDV�SRU�HVSHFWURVFRSLD�QR�LQIUDYHUPHOKR�
SRU�WUDQVIRUPDGD�GH�)RXULHU��)7,5���HP�WULSOLFDWD��H�SRU�GLIUDWRPHWULD�GH�UDLRV�;��'5;���$�DQiOLVH�
GH�)7,5�IRL�IHLWD�QR�PRGR�GH�5HIOHWkQFLD�7RWDO�$WHQXDGD��$75��FRP����YDUUHGXUDV�SRU�DPRVWUD��QD�
UHJLmR� GH� ����� D� ���� FP��� H� UHVROXomR� GH� �� FP���� 2V� GLIUDWRJUDPDV� GH� UDLRV�;� IRUDP� REWLGRV�
YDUUHQGR� kQJXORV� �ș� HQWUH� �� H� ����� FRP� YHORFLGDGH� GH� YDUUHGXUD� GH� ��PLQ���� 2V� tQGLFHV� GH�
FULVWDOLQLGDGHV�GD� FHOXORVH� �,F��GDV� ILEUDV�YHJHWDLV� IRUDP�REWLGRV�XWLOL]DQGR�VH�R�PpWRGR�GH�6HJDO�
�6(*$/� HW� DO��� ������� EDVHDGR� QD� PHGLGD� GD� LQWHQVLGDGH� GD� UHIOH[mR� GR� SODQR� FULVWDOLQR� �����
QRUPDOL]DGD�SHOR�PtQLPR�DPRUIR�GH� UHIHUrQFLD�� FDOFXODGR� FRQIRUPH�D� HT����� RQGH� ,� p�R�PtQLPR�
ORFDO�GH�GLIUDomR��UHJLmR�DPRUID��H�,� p�R�SLFR�FRUUHVSRQGH�DR�SODQR�FULVWDOLQR�����GD�FHOXORVH�

, F�
, ࡁ� ,�
, �

[ ���� ���

���5HVXOWDGRV�H�'LVFXVVmR
$V� ILEUDV� GH� EDJDoR� GH� FDQD�GH�Do~FDU�� FRPR� WRGD� ILEUD� OLJQRFHOXOyVLFD�� SRGH� VHU�

UHSUHVHQWDGD� SRU� XPD� PDWUL]� GH� OLJQLQD�� DPRUID�� OLJDGD� D� ILEULODV� GH� FHOXORVH� SRU� PHLR� GD�
KHPLFHOXORVH�� $� FHOXORVH�� SRU� VXD� YH]�� p� VHPLFULVWDOLQD�� VHQGR� SRVVtYHO� REVHUYDU� VXD� HVWUXWXUD�
FULVWDOLQD� �WLSR� ,�� DWUDYpV� GH� GLIUDomR� GH� UDLRV�;��2V� GLIUDWRJUDPDV� GDV� ILEUDV� GH� EDJDoR� GH� FDQD�
HVWmR� UHSUHVHQWDGRV� QD� ILJXUD� ���$WUDYpV� GHVWHV�� p� SRVVtYHO� GHWHFWDU GXDV� UHIOH[}HV�PDLV� LQWHQVDV��
FRUUHVSRQGHQWHV�DRV�SODQRV�����H�����QRV�kQJXORV�GH�������H��������DSUR[LPDGDPHQWH��7DQWR�SDUD�
RV�WUDWDPHQWRV�iFLGRV�TXDQWR�SDUD�RV�EiVLFRV�QmR�Ki�GLIHUHQoD�VLJQLILFDWLYD�HP�TXHVW}HV�HVWUXWXUDLV�
HP� UHODomR� j� ILEUD� QmR� WUDWDGD�� 1mR� p� SRVVtYHO� QRWDU�� D� SULQFtSLR�� GHVORFDPHQWRV�� VXUJLPHQWRV� H�
GHVDSDUHFLPHQWR� GH� SODQRV� FULVWDOLQRV��0HVPR� SDUD� WUDWDPHQWRV� DOFDOLQRV�PDLV� IRUWHV� QmR� KRXYH�
DOWHUDomR�GD�HVWUXWXUD�GD�FHOXORVH�GR�WLSR�SDUD�R�WLSR�,,��

)LJXUD����'LIUDWRJUDPDV�GH�UDLRV ;�REWLGRV�SDUDV�RV�GLIHUHQWHV�WUDWDPHQWRV�HP�PHLR�iFLGR��HVT���H�
HP�PHLR�DOFDOLQR��GLU��

3RUpP��p�SRVVtYHO�QRWDU�XP�DXPHQWR�QD�GLIHUHQoD�GH�DOWXUD�HQWUH�DV�UHIOH[}HV�FULVWDOLQDV�H�D�
UHJLmR� DPRUID�� R� TXH� LQGLFD� XP� DXPHQWR� QD� FULVWDOLQLGDGH� WRWDO� GD� ILEUD� $� WDEHOD� �� PRVWUD� RV�
tQGLFHV�GH�FULVWDOLQLGDGH�FDOFXODGRV�
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7DEHOD����ËQGLFHV�GH�FULVWDOLQLGDGH�GDV�ILEUDV�SDUD�RV�GLIHUHQWHV�WUDWDPHQWRV
7UDWDPHQWR &RQFHQWUDomR��PRO�/� ,F ���
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&RQIRUPH�HVSHUDGR��RV�WUDWDPHQWRV�iFLGRV�DXPHQWDUDP�D�FULVWDOLQLGDGH�GDV�ILEUDV��DWLQJLQGR�
YDORU� Pi[LPR� QD� FRQFHQWUDomR� GH� ���� PRO�/�� XPD� YH]� TXH� VXD� DomR� SULQFLSDO� p� D� KLGUyOLVH� GH�
FDUERLGUDWRV��LVWR�p��KHPLFHOXORVH�H�D�IUDomR�DPRUID�GD�FHOXORVH��$�SDUWLU�GH�DOWDV�FRQFHQWUDo}HV��D�
FLQpWLFD� GH� KLGUyOLVH� p� WDPEpP� FDSD]� GH� GLJHULU� D� IDVH� FULVWDOLQD� GD� FHOXORVH�� $OpP� GLVVR�� RV�
WUDWDPHQWRV� DOFDOLQRV� WDPEpP� HOHYDUDP� R� tQGLFH� GH� FULVWDOLQLGDGH�� PDLV� DFHQWXDGDPHQWH� TXH� RV�
WUDWDPHQWRV�iFLGRV��GDGR�TXH�UHPRYHP�JUDQGH�SDUWH�GD�OLJQLQD��TXH�p�DPRUID��DXPHQWDQGR�D�IUDomR�
GH�FULVWDLV�GH�FHOXORVH�QR�WRWDO�GD�DPRVWUD��1RYDPHQWH��R�tQGLFH�GH�FULVWDOLQLGDGH�DXPHQWRX�FRP�D�
FRQFHQWUDomR�GH�1D2+��DWLQJLQGR�VHX�Pi[LPR�HP�����PRO�/��

)LJXUD����(VSHFWURV�GH�LQIUDYHUPHOKR�GDV�ILEUDV�WUDWDGDV�FRP�VROXomR�iFLGD��HVT���H�DOFDOLQD��GLU���

'R�SRQWR�GH�YLVWD�TXtPLFR��p�SRVVtYHO�DYDOLDU�R�HIHLWR�GRV�WUDWDPHQWRV�QDV�OLJDo}HV�TXtPLFDV�
SUHVHQWHV�QDV� ILEUDV� DWUDYpV�GRV� HVSHFWURV�GH� LQIUDYHUPHOKR��PRVWUDGRV�QD� ILJXUD����$V�SULQFLSDLV�
EDQGDV�H�RV�PRGRV�YLEUDFLRQDLV�GH�OLJDo}HV�TXtPLFDV�D�TXH�HVWDV�VH�UHIHUHP�HVWmR�LQGLFDGRV�

3DUD� RV� HVSHFWURV� GDV� ILEUDV� WUDWDGDV� FRP� iFLGR�� SRXFDV� EDQGDV SRVVXHP� YDULDo}HV�
HYLGHQWHV��$V�EDQGDV�QD�UHJLmR�GH������H�GH������FP�� WLYHUDP�SHTXHQRV�DXPHQWRV�JUDGDWLYRV�FRP�
R� DXPHQWR� GD� FRQFHQWUDomR�� -i� QRV� HVSHFWURV� GDV� ILEUDV� TXH� VRIUHUDP� WUDWDPHQWRV� DOFDOLQRV��
PXGDQoDV�TXtPLFDV�VmR�PDLV�SHUFHSWtYHLV��+i�DXPHQWR FRQVLGHUiYHO�QD�LQWHQVLGDGH�GD�EDQGD�D������
FP�� FRP� R� DXPHQWR� GD� FRQFHQWUDomR� GH� iOFDOL�� R� TXH� PRVWUD� XPD� PDLRU� H[SRVLomR� GH� JUXSRV�
KLGUR[LOD�GD�FHOXORVH�QD�VXSHUItFLH�GDV�ILEUDV�SURPRYLGR�SHOD�UHPRomR�GD�OLJQLQD�H�H[WUDWLYRV��$OpP�
GLVVR��UHGXo}HV�VLJQLILFDWLYDV�QDV�EDQGDV�D������H������FP����FRUUHVSRQGHQWHV�D�OLJDo}HV�& 2�GH�
DOGHtGRV� FRQMXJDGDV� H� QmR� FRQMXJDGDV�� PRVWUDP� UHPRomR� GH� KHPLFHOXORVH� H� OLJQLQD��
UHVSHFWLYDPHQWH��3RU� ILP��D�EDQGD�D������FP�� FRUUHVSRQGHQWH� D� OLJDo}HV�&�2�GH� pVWHUHV�DOTXLOD�
DULOD� p� IRUWHPHQWH� UHGX]LGD� FRP� R� DXPHQWR� GD� FRQFHQWUDomR� GH� KLGUy[LGR�� R� TXH� HYLGHQFLD�
QRYDPHQWH�D�UHPRomR�GH�OLJQLQD�GD�HVWUXWXUD�OLJQRFHOXOyVLFD�GDV�ILEUDV��6,0­2�HW�DO���������
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���&RQFOXV}HV
$SyV� UHDOL]DU� D� YDUUHGXUD� GH� FRQFHQWUDo}HV� GH� WUDWDPHQWRV� iFLGRV� H� DOFDOLQRV�� p� SRVVtYHO�

QRWDU�TXH�QmR�HVWHV�QmR�JHUDP�PXGDQoDV�QD�HVWUXWXUD�FULVWDOLQD�GD�FHOXORVH��SRUpP�KRXYH�DXPHQWR�
QR� tQGLFH� GH� FULVWDOLQLGDGH� FRP� R� DXPHQWR� GD� FRQFHQWUDomR� GDV� VROXo}HV�� HP� HVSHFLDO� SDUD� RV�
WUDWDPHQWRV� FRP� KLGUy[LGR� GH� VyGLR�� $� DQiOLVH� HVSHFWURVFySLFD� PRVWURX� TXH� DOJXQV� JUXSRV�
TXtPLFRV�ILFDUDP�PDLV�H[SRVWRV�H�RXWURV�IRUDP�UHGX]LGRV�FRP�RV�WUDWDPHQWRV��SRUpP�RV�HIHLWRV�GRV�
WUDWDPHQWRV�DOFDOLQRV�QD�UHPRomR�GH�OLJQLQD�ILFDP�PDLV�HYLGHQWHV��HQTXDQWR�p�SRVVtYHO�QRWDU�TXH�RV�
WUDWDPHQWRV� iFLGRV� DJHP� GH� IRUPD� VXWLO� QD� IUDomR� DPRUID� GD� FHOXORVH� H� QD� KHPLFHOXORVH� QDV�
FRQFHQWUDo}HV�WHVWDGDV��'H�PRGR�JHUDO��RV�WUDWDPHQWRV�FRP�1D2+�H�+�62� HP�FRQFHQWUDo}HV�WmR�
EDL[DV� TXDQWR� ����� PRO�/� Mi� SURPRYHP� RV� HIHLWRV� GHVHMDGRV� SDUD� PHOKRULD� GH� SURSULHGDGHV� GH
FRPSDWLELOL]DomR�HP�FRPSyVLWRV�SROLPpULFRV�

$JUDGHFLPHQWRV
2� SUHVHQWH� WUDEDOKR� IRL� UHDOL]DGR� FRP� DSRLR� GD� &RRUGHQDomR� GH� $SHUIHLoRDPHQWR� GH�

3HVVRDO�GH�1tYHO�6XSHULRU�± %UDVLO��&$3(6��± &yGLJR�GH�)LQDQFLDPHQWR������2V�DXWRUHV�WDPEpP�
DJUDGHFHP� DR� /DERUDWyULR� 1DFLRQDO� GH� 1DQRWHFQRORJLD� DSOLFDGD� DR� $JURQHJyFLR� �/11$�� GD�
(PEUDSD�,QVWUXPHQWDomR�H�j�5HGH�$JURQDQR�SHOD�LQIUDHVWUXWXUD�H�DSRLR�FHGLGRV�

5HIHUrQFLDV
&21$%� �&203$1+,$� 1$&,21$/� '(� $%$67(&,0(172��� $FRPSDQKDPHQWR� GD� 6DIUD�

%UDVLOHLUD��&DQD�GH�Do~FDU��Y�����VDIUD����������Q�����S��������%UDVtOLD�������
'(� 3$2/,�� 0�� $�� 6XEVWLWXLomR� GH� )LEUD� GH� 9LGUR� SRU� )LEUDV� 9HJHWDLV�� LQ�� �R 6HPLQiULR� GDV�

&RPLVV}HV�7pFQLFDV�GD�$%3RO�������
*20(6�� $��� *2'$�� .��� 2+*,�� -�� (IIHFWV� RI� DONDOL� WUHDWPHQWV� WR� UHLQIRUFHPHQW� RQ� WHQVLOH�

SURSHUWLHV�RI�FXUDXD�ILEHU�JUHHQ�FRPSRVLWHV��-60(�,QWHUQDWLRQDO�-RXUQDO��VHULHV�$��Y�����Q����
S����������������

+2/%(5<�� -��� +286721�� '�� 1DWXUDO� )LEHU� 5HLQIRUFHG� 3RO\PHU� &RPSRVLWHV� LQ� $XWRPRWLYH�
$SSOLFDWLRQV��-20��Y������Q������S��������������

0$/.$385$0��5���.80$5��9���<895$-��6�1��5HFHQW�GHYHORSPHQW�LQ�QDWXUDO�ILEUH�UHLQIRUFHG�
SRO\SURS\OHQH� FRPSRVLWHV�� -RXUQDO� RI� 5HLQIRUFHG� 3ODVWLFV� DQG� &RPSRVLWHV�� Y�� ���� Q����� S��
����±�����������

0$548(6��0��)��9��HW�DO��,PSURYHPHQW�RI�PHFKDQLFDO�SURSHUWLHV�RI�QDWXUDO� ILEHU±SRO\SURS\OHQH�
FRPSRVLWHV�XVLQJ�VXFFHVVLYH�DONDOLQH�WUHDWPHQWV��-RXUQDO�RI�$SSOLHG�3RO\PHU�6FLHQFH��Y�������
Q�����������

5$%(/2��6��&��$YDOLDomR H�RWLPL]DomR�GH�SUp�WUDWDPHQWRV�H�KLGUyOLVH�HQ]LPiWLFD�GR�EDJDoR�GH�
FDQD�GH�Do~FDU� SDUD� D� SURGXomR� GH� HWDQRO� GH� VHJXQGD� JHUDomR�� 7HVH� GH� GRXWRUDGR��
8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV�������

6(*$/��/��HW�DO��$Q�HPSLULFDO�PHWKRG�IRU�HVWLPDWLQJ�WKH�GHJUHH�RI�FU\VWDOOLQLW\�RI�QDWLYH�FHOOXORVH�
XVLQJ�WKH�;�UD\�GLIIUDFWRPHWHU��7H[WLOH�5HVHDUFK�-RXUQDO��Y������Q������S����������������

6,/9$��5��HW�DO��$SOLFDo}HV�GH�ILEUDV�OLJQRFHOXOyVLFDV�QD�TXtPLFD�GH�SROtPHURV�H�HP�FRPSyVLWRV��
4XtPLFD�1RYD��Y������Q�����S����������������

6,0­2�� -RVp� $OH[DQGUH� HW� DO�� (IIHFW� RI� ILEHU� WUHDWPHQW� FRQGLWLRQ� DQG� FRXSOLQJ� DJHQW� RQ� WKH�
PHFKDQLFDO� DQG� WKHUPDO� SURSHUWLHV� LQ� KLJKO\� ILOOHG� FRPSRVLWHV� RI� VXJDUFDQH� EDJDVVH� ILEHU�33��
0DWHULDOV�5HVHDUFK��Y������Q�����S����������������


