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*RVWDULD�GH�DJUDGHFHU�D�PLQKD�IDPtOLD�H�PHXV�DPLJRV�GH�3UHVLGHQWH�3UXGHQWH�

SRU� WRGR�R� DSRLR� GDGR� GXUDQWH� D� JUDGXDomR�� GHVGH�RV�PRPHQWRV�PDLV� GLItFHLV� H� DWp�

PRPHQWRV�GH�FRQTXLVWDV��

*RVWDULD� GH� DJUDGHFHU� WDPEpP� DR� PHX� RULHQWDGRU� QHVWH� WUDEDOKR�� SURI�� 'U��

$PDXUL�%UDYR )HUQHGD�SHORV� FRQVHOKRV�H�HQVLQDPHQWRV GDGRV� WDQWR QDV�DXODV� FRPR�

QHVWH�WUDEDOKR�H�DWp�PHVPR�SDUD�PLQKD�FDUUHLUD�IXWXUD���

*RVWDULD�GH�DJUDGHFHU�WDPEpP�DRV�PHXV�DPLJRV�GR�3DUDQi�TXH�HQIUHQWDUDP�R�

FXUVR�DR�PHX�ODGR�VHPSUH�GDQGR�IRUoD XP DR�RXWUR�

$JUDGHoR�WDPEpP�DR�PHX�RULHQWDGRU�GD�SHVTXLVD�GH�YHUmR��SURI��'U��-DQGUR�/��

$ERW�SRU�WHU�PH�GDGR�j�RSRUWXQLGDGH�GH�UHDOL]DU�D�SHVTXLVD�GHQWUR�GH�VHX� ODERUDWyULR�

VREUH� D� VXD� VXSHUYLVmR� H� RULHQWDomR GXUDQWH� R� SHUtRGR� GD� SHVTXLVD� H� PHVPR� DSyV�

HVVH� SHUtRGR�� (� WDPEpP� JRVWDULD� GH� DJUDGHFHU� D� WRGRV� GR� /DERUDWyULR� GH� 0DWHULDLV�

,QWHOLJHQWHV� QD� 7KH� 8QLYHUVLW\� &DWKROLF� RI� $PHULFD SRU� WRGR� R� DSRLR� GDGR� QHVVD�

SHVTXLVD�

$JUDGHoR� D�PLQKD� RULHQWDGRUD� QD� 7KH� 8QLYHUVLW\� RI� $ODEDPD� LQ� +XQWVYLOOH�� D�

VHQKRUD� $QLWD� 5DWK]� SRU� WRGD� D� SUHRFXSDomR� H� VXSRUWH� FRP� D� DGDSWDomR� GH� WRGRV�

GXUDQWH� R� WHPSR� TXH� HVWiYDPRV� QHVVD� XQLYHUVLGDGH�� (� WRGRV� RV� PHXV DPLJRV� GR�

$ODEDPD��TXH�VHP�G~YLGDV��IL]HUDP�D�H[SHULrQFLD�GR�LQWHUFDPELR�PXLWR�PDLV�GLYHUWLGD�H�

SURYHLWRVD�

$JUDGHoR�D�&$3(6�SHOR� VXSRUWH� ILQDQFHLUR�GDGR�GXUDQWH�R�SURJUDPD�&LrQFLD�

6HP�)URQWHLUDV�QD�TXDO�HVVD�SHVTXLVD�IRL�UHDOL]DGD����
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,�ZRXOG�OLNH�WR�WKDQN�P\�)DPLO\�DQG�IULHQGV�IURP�3UHVLGHQWH�3UXGHQWH�IRU�DOO�WKH�

VXSSRUW�WKDW�WKH\�JDYH�PH�GXULQJ P\�XQGHUJUDGXDWH�VWXGLHV��IURP�WKH�KDUGHVW�PRPHQWV�

WR WKH�JUHDWHVW��

,� ZRXOG DOVR OLNH� WR� WKDQN� P\� DGYLVRU� LQ� WKLV ILQDO SDSHU� 'U�� $PDXUL� %UDYR�

)HUQHGD�IRU�DOO�KLV DGYLFHV LQ WKH�FODVVHV�WKDW�,�WRRN�ZLWK�KLP��IRU WKLV�SDSHU�DQG�LQ�P\�

IXWXUH�FDUHHU��,W�VXUH�KHOSHG�PH�D�ORW�

,�ZRXOG�OLNH�WR�WKDQN�P\�IULHQGV�LQ�3DUDQD�WKDW�ZHUH�E\�P\�VLGH�IDFLQJ�WKH�VDPH�

SUREOHPV�DORQJ�WKH�FRXUVH�DQG�FKHHULQJ�HDFK�RWKHU�XS�DORQJ�WKH�ZD\��

,�ZRXOG�OLNH�WR�WKDQN�P\�DGYLVRU�LQ�P\�VXPPHU�UHVHDUFK�SURJUDP��'U��-DQGUR�/��

$ERW�IRU�JLYLQJ�PH�WKH�RSSRUWXQLW\�WR�ZRUN�LQ�KLV�ODERUDWRU\�DQG�IRU�DOO�KLV�JXLGDQFH�DQG�

DGYLFHV�RQ�WKH�SURMHFW�DQG�HYHQ�DIWHU�WKH�SURMHFW���, ZRXOG DOVR OLNH�WR�WKDQN�WR�HYHU\ERG\�

WKDW�ZRUNHG�DW�WKH�,QWHOOLJHQW�0DWHULDOV�/DERUDWRU\ DW�7KH�&DWKROLF�8QLYHUVLW\�RI�$PHULFD�

DQG�ZDV�LQYROYHG�LQ�WKLV�UHVHDUFK�SURMHFW�IRU�DOO�VXSSRUW�DQG�KHOS�WKDW�WKH\�JDYH�XV�

,�ZRXOG�OLNH�WR�H[SUHVV�P\�JUDWLWXGH�WR�P\�DGYLVRU�DW�7KH�8QLYHUVLW\�RI�$ODEDPD�

LQ�+XQWVYLOOH��0V��$QLWD�5DWK]�IRU�DOO�WKH�VXSSRUW�VKH�JDYH�XV�ZKHQ�ZH�PRYHG�WKHUH�DQG�

WKURXJKRXW� WKH� ZKROH� WLPH� ZH� ZHUH� WKHUH�� DQG� DOVR� WR� DOO� WKH� IULHQGV� WKDW� ,� PDGH� LQ�

$ODEDPD�WKDW�PDGH WKH�ZKROH�H[SHULHQFH�D�ORW�PRUH IXQ�DQG HQMR\DEOH�

,� ZRXOG� OLNH� WR� WKDQN� &$3(6� IRU� WKH� VSRQVRUVKLS� GXULQJ� WKH� 6FLHQFH�:LWKRXW�

%RUGHUV�WKDW�DOORZHG�PH�WR�ZRUN�RQ�WKLV�SURMHFW��
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2/,9(,5$��*OH\VRQ�'R�1��8WLOL]DomR�GH�ILRV�GH 1DQRWXERV�GH�&DUERQR�FRPR�HOHPHQWRV�
GH�0RQLWRUDPHQWR� GD� ,QWHJULGDGH�GH�(VWUXWXUDV� HP�PDWHULDLV� FRPSyVLWRV�� ������ �� I��
7UDEDOKR� GH� &RQFOXVmR� GH� &XUVR� �%DFKDUHODGR� HP� (QJHQKDULD� 0HFkQLFD���
8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi��&RUQpOLR�3URFySLR�������

'HYLGR� j� QHFHVVLGDGH� GH� VH� GHVHQYROYHU� PDWHULDLV� PDLV� UHVLVWHQWHV� H� PDLV�
OHYHV� VXUJLUDP� RV� PDWHULDLV� FRPSyVLWRV�� TXH� VmR� DSOLFDGRV� HP� GLYHUVDV� iUHDV� GD�
HQJHQKDULD�FRPR��SRU H[HPSOR��DHURQiXWLFD��PHFkQLFD� QDYDO��FLYLO�HQWUH�RXWUDV��3RUpP�
HVVHV� PDWHULDLV� VmR� VXMHLWRV� D� IDOKDV� FDWDVWUyILFDV� GHYLGR� D� VXDV� SURSULHGDGHV�
LQWHUODPLQDUHV�� VHQGR� DVVLP�� DOJXQV� PpWRGRV� GH� PRQLWRUDPHQWR� GD� LQWHJULGDGH� GH�
HVWUXWXUDV� WHP�VLGR�GHVHQYROYLGRV��(VWH� WUDEDOKR�DERUGDUi�XP�GHVVHV�PpWRGRV��RQGH�
VHUmR�XWLOL]DGRV�1DQRWXERV�GH�&DUERQR�SDUD�ORFDOL]DU�H�LGHQWLILFDU�IDOKDV�QR�LQWHULRU�GR�
PDWHULDO�� 2V� 1DQRWXERV� GH� &DUERQR� IRUDP� HVFROKLGRV� GHYLGR� D� VXDV� SURSULHGDGHV�
SLH]RUHVLVWLYDV��$�DYDOLDomR�GHVWD�HVWUXWXUD�VHUi�IHLWD�D�SDUWLU�GH�XP�HQVDLR�GH�IOH[mR�GH�
WUrV�SRQWRV��RQGH�VH�DYDOLDUi�DV�PXGDQoDV�QDV�UHVLVWrQFLDV�HOpWULFDV�GRV�1DQRWXERV�GH�
&DUERQR�

3DODYUDV�FKDYH��&RPSyVLWRV��1DQRWXERV�GH�&DUERQR��SLH]RUHVLVWLYLGDGH��VHQVRUHV�GH�

IDOKD�
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2/,9(,5$�� *OH\VRQ� 'R� 1�� &DUERQ� 1DQRWXEHV� \DUQV� XVHG� DV� 6WUXFWXUDO� +HDOWK�
0RQLWRULQJ�VHQVRUV�LQ�FRPSRVLWH�PDWHULDOV���������� I��7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR�
�%DFKDUHODGR�HP�(QJHQKDULD�0HFkQLFD���8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi��
&RUQpOLR�3URFySLR�������

7KH� FRPSRVLWHV�PDWHULDOV� ZHUH� FUHDWHG� GXH� WR� WKH� QHHG RI� OLJKWHU� DQG� VWLIIHU�
PDWHULDOV�� 7KHVH� NLQGV� RI�PDWHULDOV� KDYH� D� ODUJH UDQJH� RI� DSSOLFDWLRQV� LQ� HQJLQHHULQJ�
VXFK�DV�DHURVSDFH��FLYLO��PHFKDQLFDO�DQG�RWKHUV��+RZHYHU�WKHVH�PDWHULDOV�FDQ�IDLO�DQG�
FROODSVH� WKH�ZKROH� VWUXFWXUH� GXH� WR� LWV� LQWHUODPLQDU� SURSHUWLHV�� ,Q� RUGHU� WR� SUHGLFW� DQG�
PRQLWRU� WKH� SURSHUWLHV� RI� D� VWUXFWXUH�� D� PHWKRG� FDOOHG� 6WUXFWXUDO� +HDOWK� 0RQLWRULQJ�
�6+0��KDV�EHHQ�FUHDWHG�DQG�VWXGLHG�� ,Q� WKLV�SDSHU� RQH�PHWKRG�RI 6+0�ZLOO�EH�XVHG��
ZKLFK� ZLOO� XVH &DUERQ 1DQRWXEHV� \DUQV� WR� LGHQWLI\� DQG ORFDWH IDLOXUHV� ZLWKLQ� WKH�
VWUXFWXUH�� 7KH� &DUERQ� 1DQRWXEHV� \DUQV KDYH� D� SLH]RUHVLVWLYH� SURSHUW\� ZKLFK� PDNHV�
WKHP�YHU\�LQWHUHVWLQJ�WR�WKLV�NLQG�RI�VWXG\��7KH�FRPSRVLWH�VDPSOH�ZLOO�EH�WHVWHG�XVLQJ�D�
7KUHH�3RLQW�%HQGLQJ�WHVW�DQG�WKH�FKDQJH�LQ�WKH�HOHFWULFDO�UHVLVWLYLW\�RI�&DUERQ�1DQRWXEH�
\DUQV�ZLOO�EH�HYDOXDWHG�GXULQJ�WKH�WHVW�

.H\ZRUGV�� &RPSRVLWHV�� &DUERQ� 1DQRWXEHV�� SLH]RUHVLVWLYLW\�� 6WUXFWXUDO� +HDOWK�

0RQLWRULQJ�
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)LJXUD���� &XUYDV�7HQVmR�[�GHIRUPDomR� ������������������������������������������������������������������������������������ �

)LJXUD���� 5HSUHVHQWDomR�GR�GLDJUDPD�GD�FODVVLILFDomR�GRV�PDWHULDLV�FRPSyVLWRV� ������������������� �

)LJXUD���� 5HSUHVHQWDomR�GDV�RULHQWDo}HV�GDV�ILEUDV�HP�XP�PDWHULDO�GH�UHIRUoR� ���������������������� �

)LJXUD���� 5HSUHVHQWDomR�GH�XP�FRPSyVLWR�DVVLPpWULFR�FRP�DV�ILEUDV�HP�GLIHUHQWHV�
RULHQWDo}HV� �������������������������������������������������������������������������������������������������������������������������������� �

)LJXUD���± 5HSUHVHQWDomR�GR�SURFHVVR�GH�HPSLOKDPHQWR�PDQXDO�������������������������������������������� ��

)LJXUD���� 5HSUHVHQWDomR�GR�SURFHVVR�GH�IDEULFDomR�SRU�VSUD\� ���������������������������������������������� ��

)LJXUD���� 5HSUHVHQWDomR�GR�SURFHVVR�GH�PROGDJHP�SRU�EROVDV�GH�YiFXR� ����������������������������� ��

)LJXUD���� 5HSUHVHQWDomR�GDV�IRUPDV�GH�HQURODPHQWRV�ILODPHQWDU� ������������������������������������������ ��

)LJXUD���� 5HSUHVHQWDomR�GR�SURFHVVR�GH�3XOWUXVmR�GH�PDWHULDLV�FRPSyVLWRV� ������������������������ ��

)LJXUD����± 5HSUHVHQWDomR�GRV�PHFDQLVPRV�GH�IDOKD�HP�FRPSyVLWRV������������������������������������� ��

)LJXUD����� 5HSUHVHQWDomR�GRV�PDWHULDLV�XWLOL]DGRV�QD�FRQVWUXomR�GR�%RHLQJ����� ������������������ ��

)LJXUD����� 5HSUHVHQWDomR�GDV�SDUHGHV�HP�XP�17&� �������������������������������������������������������������� ��

)LJXUD����� )LR�GH�17&�YLVWR�D�SDUWLU�GH�XP�PLFURVFySLR�HOHWU{QLFR�GH�YDUUHGXUD� �������������������� ��

)LJXUD����� 5HSUHVHQWDomR�HVTXHPiWLFD�GR�SURFHVVR�GH�GHVFDUJD�SRU�DUFR�HOpWULFR���������������� ��

)LJXUD����� 5HSUHVHQWDomR�GR�SURFHVVR�GH�DEODomR�SRU�/DVHU� ������������������������������������������������ ��

)LJXUD����� 5HSUHVHQWDomR�GR�SURFHVVR�GH�'HSRVLomR�TXtPLFD�D�YDSRU����������������������������������� ��

)LJXUD����± %RELQD�GH�17&�FRP�DSUR[LPDGDPHQWH����P��������������������������������������������������������� ��

)LJXUD����� 7LSRV�GH�(QVDLR�GH�)OH[mR� ������������������������������������������������������������������������������������ ��

)LJXUD����� 5HSUHVHQWDomR�GD�PDOKD�GH�ILEUD�GH�YLGUR�VHQGR�FRUWDGD�QD�PHGLGD�GD�DPRVWUD� � ��

)LJXUD����� 5HSUHVHQWDomR�GD�FRQILJXUDomR�GD�FDPDGD�FHQWUDO�GR�FRPSyVLWR� ������������������������ ��

)LJXUD����� &DPDGD�FHQWUDO�GR�FRPSyVLWR� ������������������������������������������������������������������������������� ��

)LJXUD����� 5HVLQD�(Sy[L�GH�GXDV�SDUWHV�XWLOL]DGD� ������������������������������������������������������������������� ��

)LJXUD����� 3ODWDIRUPD�GH�SUHVVmR�XWLOL]DGD�QD�FXUD�GR�FRPSyVLWR�Mi�SUHSDUDGD� ��������������������� ��

)LJXUD����� (TXLSDPHQWRV�8WLOL]DGRV�QR�WHVWH� �������������������������������������������������������������������������� ��

)LJXUD����� $PRVWUD�SRVLFLRQDGD�H�SURQWD�SDUD�R�WHVWH������������������������������������������������������������� ��

)LJXUD����� 5HSUHVHQWDomR�GD�YDULDomR�GD�UHVLVWrQFLD�GRV�17&V�GXUDQWH�R�WHVWH� ������������������� ��

)LJXUD����� $GDSWDomR�GD�UHSUHVHQWDomR�GRV�VHQVRUHV�QD�DPRVWUD�GH�FRPSyVLWR�FRP�DV�FRUHV�
GR�*UiILFR� �������������������������������������������������������������������������������������������������������������������������������� ��
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2�HVWXGR� GH�PDWHULDLV� FRPSyVLWRV� SRGH� QmR� VHU� XPD� WDUHID�PXLWR� IiFLO�� VHQGR�

DVVLP��SUHYHU�VHX�FRPSRUWDPHQWR�HP�GLYHUVDV�DSOLFDo}HV�H�GXUDQWH�VHX�WHPSR�GH�XVR�

VH� WRUQD� WUDEDOKRVR��$OJXQV� HVWXGRV� QHVVD� iUHD� WrP� VLGR� GHVHQYROYLGRV� HP�GLYHUVDV�

SDUWHV�GR�PXQGR�SRU�SHVTXLVDGRUHV�GDV�PDLV�GLYHUVDV�iUHDV��8PD�IRUPD�GH�PRQLWRUDU�

R�FRPSRUWDPHQWR�GHVVHV�PDWHULDLV�VHUi�HVWXGDGD�QHVVH�WUDEDOKR��DWUDYpV�GH�VHQVRUHV�

TXH�VHUmR�LQWHJUDGRV�DR�ODPLQDGR�GH�FRPSyVLWR�FULDGR��

'HQWUH�RV�SRVVtYHLV�VHQVRUHV�H[LVWHQWHV�SDUD�D�UHDOL]DomR�GR�0RQLWRUDPHQWR�GH�

,QWHJULGDGH� (VWUXWXUDO�� QHVWH� WUDEDOKR� IRUDP� HVFROKLGRV� RV� VHQVRUHV� GH� ILRV� GH�

1DQRWXERV�GH�&DUERQR�LQWHJUDGRV�D�HVWUXWXUD�GR�PDWHULDO�HVFROKLGR�SDUD�R�HQVDLR��2V�

1DQRWXERV� GH� &DUERQR� SHUPLWHP� GHWHFWDU� TXDOTXHU� GDQR� QD� HVWUXWXUD� GR� PDWHULDO�

LQWHJUDGR�DWUDYpV�GD�VXD�SURSULHGDGH�SLH]RUHVLVWLYD��

1R� SUHVHQWH� WUDEDOKR�� XP� ODPLQDGR� GH� FRPSyVLWR� GH� ILEUD� GH� YLGUR� VHUi�

FRQVWUXtGR�H� LQWHJUDGR�FRP�DOJXQV�VHQVRUHV�GH�ILRV�GH�1DQRWXERV�GH�&DUERQR�H�HVWD�

DPRVWUD� VHUi� VXEPHWLGD� D� XP� WHVWH� GH IOH[mR� SDUD� YHULILFDU� D� IXQFLRQDOLGDGH� GRV�

VHQVRUHV�

����2%-(7,92 *(5$/

(VWH� WUDEDOKR� WHP�FRPR�REMHWLYR��PRQLWRUDU� IDOKDV�QR� LQWHULRU�GH�XPD�DPRVWUD�

SHTXHQD� GH�PDWHULDO� FRPSyVLWR�� SDUD� DVVLP� SRGHU� HVWXGDU� D� YLDELOLGDGH� HP� SDUWHV H�

SHoDV PDLRUHV�� 2� JUDQGH� REMHWLYR� GR� HVWXGR� GR� PRQLWRUDPHQWR� GD� LQWHJULGDGH GH�

HVWUXWXUDV�GH�FRPSyVLWR�p�SRGHU�SUHYHU�IDOKDV�FDWDVWUyILFDV�DWUDYpV�IDOKDV�PHQRUHV�

����2%-(7,926�(63(&Ë),&26�

2V�REMHWLYRV�HVSHFtILFRV�GHVVH�WUDEDOKR�VmR�

x 5HDOL]DU XP HVWXGR� VREUH� RV PDWHULDLV� FRPSyVLWRV�� VHXV� FRQVWLWXLQWHV��

FDUDFWHUtVWLFDV��PpWRGRV�GH�IDEULFDomR�H�DSOLFDo}HV�
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x 5HDOL]DU HVWXGR� VREUH� RV� 1DQRWXERV� GH� &DUERQR� H� HQWHQGHU� FRPR� VXDV�

SURSULHGDGHV� SRGHP� VHU� DSOLFDGDV FRPR� VHQVRUHV� GH� IDOKDV� HP� GLYHUVDV�

iUHDV�GD�HQJHQKDULD�

x &RQVWUXLU� H� WHVWDU� XPD� DPRVWUD� GH� FRPSyVLWR LQWHJUDGD� FRP�1DQRWXERV� GH�

FDUERQR�SDUD�DQDOLVDU�R�FRPSRUWDPHQWR�GHVWHV FRPR�VHQVRUHV GH�IDOKD�
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��5(9,62�%,%/,2*5È),&$�

����0$7(5,$,6�&203Ï6,726

'LDQWH� GD� QHFHVVLGDGH� FRQVWDQWH� GR� GHVHQYROYLPHQWR� GH� PDWHULDLV� FRP�

PHOKRUHV�SHUIRUPDQFHV�H�SURSULHGDGHV�PDLV�DGHTXDGDV�SDUD�FDGD�XVR��PXLWR�PDWHULDLV�

WHP�VLGR�FULDGRV�H�HVWXGDGRV��

8P�GRV� WLSRV�GH�PDWHULDO�TXH�HVWi�HP�EDVWDQWH� HYLGrQFLD DWXDOPHQWH��VmR�RV�

PDWHULDLV� FRPSyVLWRV� TXH� DSUHVHQWDP� JUDQGHV� YDQWDJHQV� VREUH� RXWURV� PDWHULDLV� HP�

GLYHUVDV� iUHDV� GD� HQJHQKDULD�� FRPR� SRU� H[HPSOR�� QDV iUHDV DHURQiXWLFD� H�

DHURHVSDFLDO��

������'HILQLomR GR�PDWHULDO�FRPSyVLWR�

6HJXQGR� R� GLFLRQiULR� 0LFKDHOLV �������� D SDODYUD� ³FRPSyVLWR´� VLJQLILFD� DOJR�

FRPSRVWR� GH� YiULRV� HOHPHQWRV� GLVWLQWRV�� VHQGR� DVVLP�� $JDUZDO�� %URXWPDQ� H�

&KDQGUDVKHNKDUD� ������� S�� ��� GHILQHP� TXH� XP� PDWHULDO� FRQWHQGR� GRLV RX� PDLV�

FRQVWLWXLQWHV RX� IDVHV� GLVWLQWDV� SRGHP� VHU� FRQVLGHUDGRV� PDWHULDLV� FRPSyVLWRV� 2V�

DXWRUHV� DLQGD� DILUPDP� TXH� DSHVDU� GH� PDWHULDLV� PHWiOLFRV H� PDWHULDLV� SOiVWLFRV�

�SROLPpULFRV�� WDPEpP� SRVVXtUHP� PDLV� GH� XP� FRQVWLWXLQWH�� FRPR� SRU� H[HPSOR��

LPSXUH]DV�� DGLWLYRV� HQWUH� RXWURV�� HVWHV� QmR� VmR� FRQVLGHUDGRV� PDWHULDLV� FRPSyVLWRV�

GHYLGR� D HVWHV� FRQVWLWXLQWHV� QmR� DOWHUDUHP� WmR� VLJQLILFDWLYDPHQWH� DV� SURSULHGDGHV� GR�

PDWHULDO��

$LQGD�VHJXQGR�$JDUZDO��%URXWPDQ�H�&KDQGUDVKHNKDUD� �������S������PDWHULDLV�

FRPSyVLWRV�VmR�FRPSRVWRV�GH�XPD�RX�PDLV� IDVHV�GHVFRQWLQXDV� MXQWDPHQWH�FRP�XPD�

IDVH� FRQWLQXD�� RQGH� D� IDVH� GHVFRQWLQXD� VH� DSUHVHQWD� FRP� XPD� GXUH]D� H� UHVLVWrQFLD�

PDLRU�TXH�D�IDVH�FRQWLQXD� $�IDVH�GHVFRQWtQXD GR�PDWHULDO�FRPSyVLWR�UHFHEH R�QRPH�GH�

PDWHULDO�GH�UHIRUoR H�D�IDVH�FRQWLQXD�p�FKDPDGD�GH�PDWUL]� $�ILJXUD���PRVWUD�D�FXUYD�

WHQVmR�YHUVXV�GHIRUPDomR�WtSLFD GRV�PDWHULDLV�GDV�ILEUDV�H�PDWUL]HV�
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)LJXUD�� � &XUYDV�7HQVmR�[�GHIRUPDomR�� �D�� 7tSLFD FXUYD�GH� WHQVmR�[�GHIRUPDomR�GRV�PDWHULDLV�
XWLOL]DGRV�FRPR�ILEUDV��FRPSRUWDPHQWR�IUiJLO��H�PDWUL]HV��FRPSRUWDPHQWR�G~FWLO����E��&XUYD�WHQVmR�
[�GHIRUPDomR�GH�PDWHULDLV�FRPSyVLWRV�
)RQWH��&DOOLVWHU�-U���������S������

$� FRPELQDomR� GH� PDWHULDLV� GH� UHIRUoR� �ILEUDV RX� SDUWtFXODV�� H� PDWUL]� SDUD� D�

IRUPDomR�GH�XP�FRPSyVLWR�UHVXOWD�HP�XP�PDWHULDO�TXH�SRVVXL�SURSULHGDGHV�HVSHFLDLV�

TXH QmR� VmR� HQFRQWUDGDV� HP� QHQKXP� GRV� VHXV� FRQVWLWXLQWHV� LVRODGDPHQWH�� �/(9<�

1(72 H� 3$5',1,�� ������ S���� 2V� IDWRUHV� TXH� PHGHP R� TXDQWR� FDGD� FRQVWLWXLQWH�

FRQWULEXLUi QR�FRPSyVLWR�ILQDO�VmR�D�IUDomR YROXPpWULFD H�IUDomR GR�SHVR� (VVHV�IDWRUHV�

VmR GDGRV�SHODV�HTXDo}HV�GH���D���
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2QGH�

x :I GHILQH�D�IUDomR GR�SHVR GR�PDWHULDO�GH�UHIRUoR HP�UHODomR�DR�FRPSyVLWR�WRWDO

x ȡI GHILQH�D�GHQVLGDGH�GR�PDWHULDO�GH�UHIRUoR XWLOL]DGD�QR�FRPSyVLWR�

x 9I�GHILQH�D� IUDomR YROXPpWULFD GH�PDWHULDO�GH� UHIRUoR HP� UHODomR�DR�YROXPH�GR�

FRPSyVLWR�

x ȡF GHILQH�D�GHQVLGDGH�GR�FRPSyVLWR�

x :P GHILQH�D�IUDomR�GR�SHVR�GD�PDWUL]�HP�UHODomR�DR�FRPSyVLWR�WRWDO�

x ȡP GHILQH�D�GHQVLGDGH�GD�PDWUL]�XWLOL]DGD�QR�FRPSyVLWR�

x 9P�GHILQH�D�IUDomR YROXPpWULFD GH�PDWUL]�HP�UHODomR�DR�YROXPH�GR�FRPSyVLWR�

9DOH� UHVVDOWDU� TXH� RV� UHVXOWDGRV� REWLGRV� QDV� HTXDo}HV� GH� �� D� �� VmR� YDORUHV�

DGLPHQVLRQDLV�H�JHUDOPHQWH�VmR�WUDWDGRV�HP�WHUPRV�GH�SRUFHQWDJHP�SDUD�UHSUHVHQWDU�

XP�GHWHUPLQDGR�SDUkPHWUR�GD�VHomR� WUDQVYHUVDO�GR�PDWHULDO��QHVVH�FDVR�D� IUDomR GR�

SHVR�RX YROXPpWULFD GD�ILEUD�H�PDWUL]�

6HJXQGR�&DUQHLUR� H�7HL[HLUD� ������� S�� ���� RV�PDWHULDLV� FRPSyVLWRV� SRGHP� WHU�

FRPSRUWDPHQWRV DQLVRWUySLFRV� RUWRWUySLFRV�RX�TXDVH�LVRWUySLFRV�� ,VVR�RFRUUH�GHYLGR�j�

GHSHQGrQFLD� GDV SURSULHGDGHV� GR FRPSyVLWR� FRP� DV� SURSULHGDGHV� GR PDWHULDO� GH�

UHIRUoR��2V�DXWRUHV� DLQGD�DILUPDP�TXH� HVWH p R� FRPSRQHQWH�PDLV� UtJLGR� H� UHVLVWHQWH�

GHVWH�WLSR�GH�PDWHULDO� VHQGR�DVVLP� GHVHPSHQKDP XP�SDSHO GHWHUPLQDQWH�QR�PDWHULDO�

REWLGR�� GLDQWH� GLVVR�� IDWRUHV� FRPR� WLSR�� RULHQWDomR� H� GLUHomR� GDV� ILEUDV� VH� WRUQDP�

H[WUHPDPHQWH�LPSRUWDQWHV�QR�PDWHULDO�

$� XWLOL]DomR� GH� PDWHULDLV� FRPSyVLWRV� DSUHVHQWD� JUDQGHV� YDQWDJHQV� HP� VXDV�

DSOLFDo}HV��SRUpP� VHJXQGR�%HUQDUGL��������S������SDUD�VH�FDUDFWHUL]DU�R�GHVHPSHQKR�

SRWHQFLDO�GH�XP�PDWHULDO�FRPSyVLWR��PXLWDV�YDULiYHLV�GHYHP�VHU�FRQVLGHUDGDV�

������&ODVVLILFDomR 'RV�0DWHULDLV�&RPSyVLWRV

8PD� IRUPD� GH� FODVVLILFDU� H� HVWXGDU� RV� PDWHULDLV� FRPSyVLWRV� p� DWUDYpV GR�

DJUXSDPHQWR� GH� DFRUGR� FRP� D� JHRPHWULD� GR� PDWHULDO� GH� UHIRUoR� �ILEUD� RX� SDUWtFXOD�

XWLOL]DGR��LVVR�SRGH�VHU�H[SOLFDGR�GHYLGR DR�PHFDQLVPR�GH�HQULMHFLPHQWR GR�FRPSyVLWR�



ϲ

�IRUWDOHFLPHQWR�� GHSHQGHU� EDVLFDPHQWH� GHVWH� IDWRU �$JDUZDO�� %URXWPDQ H�

&KDQGUDVKHNKDUD��������S�����

6HJXQGR�/HY\�1HWR H�3DUGLQL �������S������SRGH�VH�DLQGD�FODVVLILFDU�RV�PDWHULDLV�

FRPSyVLWRV� FRPR� VLQWpWLFRV� H� QDWXUDLV�� 2V DXWRUHV� DLQGD� FRQVWURHP XP� GLDJUDPD�

PRVWUDQGR�D�FODVVLILFDomR�GRV�PDWHULDLV�FRPSyVLWRV�VLQWpWLFRV�H�QDWXUDLV��RV�PDWHULDLV�

FRPSyVLWRV QDWXUDLV�QHVVD�FODVVLILFDomR�VmR�UHWUDWDGRV�FRPR�RV HQFRQWUDGRV�QR�FRUSR�

KXPDQR���HVVH�GLDJUDPD�SRGH�VHU�YLVWR�QD�ILJXUD��� 3RUpP� QHVWH�WUDEDOKR�R�IRFR�VHUi�

HP�PDWHULDLV�FRPSyVLWRV�VLQWpWLFRV�

)LJXUD�� � 5HSUHVHQWDomR�GR�GLDJUDPD�GD�FODVVLILFDomR�GRV�PDWHULDLV�FRPSyVLWRV�
)RQWH� /HY\�1HWR H�3DUGLQL �������3����

������0DWHULDLV�'H�5HIRUoR

&RPR�Mi�GHILQLGR�SRU�&DUQHLUR�H�7HL[HLUD��������S�������RV�PDWHULDLV�GH�UHIRUoR�

GHVHPSHQKDP� XP� SDSHO� IXQGDPHQWDO� QD� FRQVWUXomR� GH� XP� FRPSyVLWR� H� QDV� VXDV�

SURSULHGDGHV��$LQGD�VHJXQGR�RV�DXWRUHV��HVVH�PDWHULDO�GH�UHIRUoR��ILEUDV�RX�SDUWtFXODV��

GHYH� VHU� VHOHFLRQDGR� GH� PRGR� TXH� FRUUHVSRQGD� jV� QHFHVVLGDGHV� GH� VXD� DSOLFDomR�

VHMDP�HODV�GH�UHVLVWrQFLD�PHFkQLFD��ULJLGH]��GXUDELOLGDGH�H�HWF�



ϳ

'D�6LOYD��������S����� GHILQH�TXH�XP�PDWHULDO�GH�UHIRUoR�SRGH�WHU�DV�VHJXLQWHV�

RULHQWDo}HV H�IRUPDV�

x 3DUWtFXODV�DOHDWyULDV�

x )LEUDV�GHVFRQWtQXDV�XQLGLUHFLRQDLV�

x )LEUDV�GHVFRQWtQXDV�DOHDWyULDV

x )LEUDV�FRQWtQXDV�XQLGLUHFLRQDLV�

x )LEUDV FRQWtQXDV�³FURVVSO\´ �ELGLUHFLRQDLV� WDPEpP�FKDPDGDV�GH�ILEUDV�FUX]DGDV�

x )LEUDV�FRQWtQXDV�PXOWLGLUHFLRQDLV�

$�ILJXUD�� UHSUHVHQWD�D�RULHQWDomR�GHVVDV�ILEUDV�

)LJXUD� � � 5HSUHVHQWDomR� GDV� RULHQWDo}HV� GDV� ILEUDV� HP� XP� PDWHULDO� GH UHIRUoR�� 2V� LWHPV�
UHSUHVHQWDGRV� VmR �D�� 3DUWtFXODV� DOHDWyULDV�� �E�� )LEUDV� GHVFRQWtQXDV� XQLGLUHFLRQDLV�� �F�� )LEUDV�
GHVFRQWtQXDV�DOHDWyULDV�� �G��)LEUDV�FRQWtQXDV�XQLGLUHFLRQDLV�� �H��)LEUDV�FRQWtQXDV�³FURVVSO\´ �RX�
FUX]DGDV����I��)LEUDV�FRQWtQXDV�PXOWLGLUHFLRQDLV�
)RQWH� 'D�6LOYD��������S� ����

2V� PDWHULDLV� GH� UHIRUoR�� QHVWH� FDVR� ILEUDV�� PDLV� XWLOL]DGRV� QD� IDEULFDomR� GH�

FRPSyVLWRV VHJXQGR�$JDUZDO��%URXWPDQ�H�&KDQGUDVKHNKDUD��������S���� VmR�DV ILEUDV

GH�&DUERQR��ILEUDV GH�9LGUR��WLSR�6�H�WLSR�(���ILEUDV�GH�$UDPLGD��.HYODU�����H ILEUDV�GH�

%RUR��'HQWUH�DV�ILEUDV�FLWDGDV��XPD�GDV�PDLV�LPSRUWDQWHV DLQGD VHJXQGR�RV�DXWRUHV� p�

D�ILEUD�GH�YLGUR�GR�WLSR�( TXH GHYLGR�DR�VHX�EDL[R�FXVWR�TXDQGR�FRPSDUDGD�DV�GHPDLV�

ILEUDV� VH�WRUQD�D�PDLV�XWLOL]DGD��QR�HQWDQWR��HOHV�DLQGD�GHVWDFDP DV�ILEUDV�GH�FDUERQR��

$UDPLGD�H�%RUR SRU�DSUHVHQWDUHP PDLRUHV�YDORUHV�GH�ULJLGH]�



ϴ

(P�XPD� DSOLFDomR� UHDO� GH PDWHULDLV FRPSyVLWRV� GLYHUVDV� VROLFLWDo}HV� SRGHP�

HVWDU� SUHVHQWHV� H� HVWDV� SRGHP� RFRUUHU� QD� GLUHomR ORQJLWXGLQDO� RX WUDQVYHUVDO� GDV�

ILEUDV� RX� DWp� PHVPR� FRPR� XP� HVIRUoR� GH� FLVDOKDPHQWR� VREUH� R� FRPSyVLWR�� SDUD�

DXPHQWDU�D�UHVLVWrQFLD�GHVVH�PDWHULDO D HVVHV�WLSRV�GH�VROLFLWDomR�H�WRUQi�ORV DSOLFiYHLV�

QHVVHV�FDVRV��GXUDQWH�R�HPSLOKDPHQWR DV�FDPDGDV�GH�PDWHULDLV�GH� UHIRUoRV�SRGH�VH�

YDULDU�R�kQJXOR HQWUH�DV�GLUHo}HV�GDV�ILEUDV��3DUD�GHWHUPLQDU�TXDO�R�kQJXOR�QHFHVViULR�

SDUD�PD[LPL]DU�D UHVLVWrQFLD�GR�FRPSyVLWR�QD�DSOLFDomR�HP�HVWXGR� DOJXQV�FiOFXORV VmR�

UHDOL]DGRV�H GHSHQGHQGR�GD� VROLFLWDomR DSOLFDGD�SRGH� VHU� QHFHVViULD� D� DSOLFDomR�GH�

LWHUDo}HV�QXPpULFDV�SDUD�D�FDUDFWHUL]DomR�GR�FRPSyVLWR� 'D 6LOYD��������S������VDOLHQWD

TXH�R�HPSLOKDPHQWR�GHVVDV�FDPDGDV�SRGH�VHU�UHDOL]DGR�GH�PRGR�VLPpWULFR�HP�WRUQR�

GR�SODQR�FHQWUDO��RX�GH� IRUPD�DVVLPpWULFD��2�DXWRU�DLQGD�DILUPD�TXH��FRPSyVLWRV�FRP�

HPSLOKDPHQWR�DVVLPpWULFRV�SRVVXHP�XP�HIHLWR�FRPELQDGR��DFRSODGR��HQWUH�H[WHQVmR H�

IOH[mR�� H� TXH� HVVH� HIHLWR� WRUQD� D� UHVSRVWD� QmR� XQLIRUPH�� R� TXH� ID]� FRP� TXH� RV�

HPSLOKDPHQWRV�VLPpWULFRV�VHMDP�PDLV�XWLOL]DGRV�

$JDUZDO��%URXWPDQ�H�&KDQGUDVKHNKDUD��������S�������QRV�DSUHVHQWD R�H[HPSOR�

GH�FRPSyVLWR�PRVWUDGR�QD�ILJXUD����RQGH�DV�FDPDGDV�HVWmR�HPSLOKDGDV�FRP�GLIHUHQWHV�

GLUHo}HV��

)LJXUD�� � 5HSUHVHQWDomR�GH�XP�FRPSyVLWR DVVLPpWULFR FRP�DV�ILEUDV�HP GLIHUHQWHV�RULHQWDo}HV�
)RQWH��$JDUZDO��%URXWPDQ�H�&KDQGUDVKHNKDUD��������S������



ϵ

2V�DXWRUHV�DLQGD�DSUHVHQWDP�FRPR LGHQWLILFDU�DV�RULHQWDo}HV�GDV�FDPDGDV�QR�

FRPSyVLWR�� D� QRPHQFODWXUD� GHYH� PRVWUDU� DV� GLUHo}HV� GH� WRGDV� DV FDPDGDV� HQWUH�

FROFKHWHV�H�VmR�UHSUHVHQWDGDV�GD�VHJXLQWH�IRUPD�

ሾߠଵ ଶߠ ǥ ሿߠ

6HQGR�DVVLP��R�H[HPSOR�GD�ILJXUD�� WHP�D�VHJXLQWH�FRGLILFDomR�

ሾͲι െ Ʌι Ʌι ͻͲιሿ

������0DWUL]HV

3DUD�/HY\�1HWR�H�3DUGLQL��������S���� R SDSHO�GHVHPSHQKDGR�SHOD�PDWUL]�FRPR�

FRQVWLWXLQWH�GH�XP�PDWHULDO�FRPSyVLWR�p�WmR�LPSRUWDQWH�TXDQWR�R�GR�PDWHULDO�GH�UHIRUoR��

SRLV�� D�PDWUL]� p� UHVSRQViYHO� SRU� DJOXWLQDU�� SURWHJHU� H� HVWDELOL]DU� JHRPHWULFDPHQWH� DV�

ILEUDV� GHQWUR� GR� FRPSyVLWR� $JDUZDO�� %URXWPDQ� H� &KDQGUDVKHNKDUD� ������� S�� ����

VDOLHQWDP TXH�D�PDWUL]�DLQGD�WHP�D�IXQomR�GH�WUDQVPLWLU�D�FDUJD�HQWUH�XPD�ILEUD�H RXWUD�

$ HVFROKD� GD�PDWUL]� TXH� VHUi� XWLOL]DGD� QD� FRQVWUXomR� GR� FRPSyVLWR�� XP� GRV�

IDWRUHV� TXH VH� GHYH OHYDU� HP� FRQVLGHUDomR� p� R� DPELHQWH� HP� TXH� R� FRPSyVLWR� VHUi�

H[SRVWR �&DUQHLUR�H�7HL[HLUD��������3������

2V� PDWHULDLV� PDLV� XWLOL]DGRV� FRPR� PDWUL]HV� VmR� RV� PDWHULDLV� GH� EDVH�

SROLPpULFD�� PHWiOLFD� H� FHUkPLFD�� � /HY\� 1HWR H� 3DUGLQL ������� S�� �� DILUPDP TXH� RV�

PDWHULDLV�XWLOL]DGRV�FRPR�PDWUL]HV QmR�DSUHVHQWDP�XP�ERP�GHVHPSHQKR�HVWUXWXUDO�HP�

GRLV� RX� PDLV� DVSHFWRV� TXDQGR� LVRODGRV�� $OJXQV� GHVVHV� DVSHFWRV� VmR�� UHVLVWrQFLD�

PHFkQLFD��UHVLVWrQFLD�j�FRUURVmR��ULJLGH]��WHQDFLGDGH�H�EDL[D�PDVVD�HVSHFLILFD�

$JDUZDO�� %URXWPDQ� H� &KDQGUDVKHNKDUD� ������� S�� ���� DSUHVHQWDP� TXH� DV�

PDWUL]HV�SROLPpULFDV�VmR�DV�PDLV�DSOLFDGDV�HP�FRPSyVLWRV�� SRGH�VH�DWULEXLU�R�JUDQGH�

XVR�jV�YDQWDJHQV�DSUHVHQWDGDV��FRPR�SRU�H[HPSOR��EDL[R�FXVWR��IiFLO�SURFHVVDPHQWR��

ERD�UHVLVWrQFLD�TXtPLFD��H�EDL[D�GHQVLGDGH��$SHVDU�GDV�YDQWDJHQV� HVWH�WLSR�GH�PDWUL]�

WDPEpP�DSUHVHQWD�DOJXPDV�GHVYDQWDJHQV�FRPR��EDL[R�PyGXOR GH�HODVWLFLGDGH��EDL[DV�



ϭϬ

WHPSHUDWXUDV�GH�RSHUDomR�H EDL[D�UHVLVWrQFLD�PHFkQLFD��2V�DXWRUHV�DLQGD�GHILQHP�TXH

GHQWUH�DV�PDWUL]HV�SROLPpULFDV��DV�PDLV�XWLOL]DGDV�VmR�

x 5HVLQD�GH�3ROLpVWHU� (VVD�PDWUL]�DSUHVHQWD�GHQVLGDGH�HQWUH�����H�����J�FP�� 2�

SURFHVVR�GH�FXUD�GHVVD�PDWUL]�p� UHDOL]DGR�D� WHPSHUDWXUD�DPELHQWH H�SRGH�VHU�

UHDOL]DGR�RX�QmR�VREUH�SUHVVmR�

x 5HVLQD� GH� (Sy[L�� (VWD� PDWUL]� DSUHVHQWD� GHQVLGDGH� HQWUH� ���� H� ���� J�FP��� 2

SURFHVVR�GH�FXUD SRGHUi�RFRUUHU j WHPSHUDWXUD�DPELHQWH�RX D�DOWD�WHPSHUDWXUD��

RV DJHQWHV�GH�FXUD GHWHUPLQDUmR�HVVH�SURFHVVR�

x 2XWURV�SROtPHURV� WHUPRHQGXUHFtYHLV��2XWUDV�PDWUL]HV�TXH�SRGHP�VHU�XWLOL]DGDV�

VmR�pVWHUHV�GH�YLQLO��SROLDPLGDV�H�IHQyOLFDV��(VVDV�PDWUL]HV�SRVVXHP�GHQVLGDGHV�

HQWUH������H����� J�FP���6HXV SURFHVVRV�GH�FXUD YDULDP GH�XPD�SDUD�D�RXWUD�

������0pWRGRV�'H�)DEULFDomR�'H�0DWHULDLV�&RPSyVLWRV

$� IDEULFDomR�GH�PDWHULDLV�FRPSyVLWRV�SRGH�RFRUUHU�GH�GLYHUVDV� IRUPDV��R�TXH�

GHWHUPLQDUi�D�PHOKRU�IRUPD�GH�IDEULFDomR�VHUi�D�VXD�DSOLFDomR�H�VXD�JHRPHWULD��'HQWUH�

DV�WpFQLFDV�GH�IDEULFDomR�SRGH�VH�FLWDU�

x (PSLOKDPHQWR�PDQXDO��(VWD�p�D� WpFQLFD�PDLV�DQWLJD�H�D�PDLV�DPSODPHQWH�

XWLOL]DGD�QD IDEULFDomR�GH�FRPSyVLWRV��XPD�YH]�TXH�SRGH�VHU�DSOLFDGD�GHVGH�

SHTXHQDV� DWp� JUDQGHV� SHoDV� GH� FRPSyVLWR�� &RQVLVWH� EDVLFDPHQWH� GH XP�

PROGH��RQGH�RV�PDWHULDLV�GH�UHIRUoR�H�D�PDWUL]�VmR�FRORFDGRV�PDQXDOPHQWH��

1HVVH� SURFHVVR�� URORV� SRGHP� VHU� XWLOL]DGRV� SDUD� FRPSDFWDU� H� UHPRYHU�

SRVVtYHLV� ODFXQDV GR� LQWHULRU GD� DPRVWUD�� �$JDUZDO�� %URXWPDQ� H�

&KDQGUDVKHNKDUD�������S�����± ���� $�ILJXUD���DSUHVHQWD�HVVH�SURFHVVR�



ϭϭ

)LJXUD�� ± 5HSUHVHQWDomR GR�SURFHVVR�GH�HPSLOKDPHQWR�PDQXDO�
)RQWH��1LVVHQ�

x )DEULFDomR� SRU� 6SUD\� (VWH� p� XP� SURFHVVR� SDUFLDOPHQWH� PHFDQL]DGR� GR�

HPSLOKDPHQWR�PDQXDO�� &RQVLVWH� EDVLFDPHQWH� HP� DSOLFDU� UHVLQD� H� ILEUD� GH�

YLGUR�SLFDGD�VLPXOWDQHDPHQWH�HP�XP�PROGH�DEHUWR��$�ILEUD�p�DOLPHQWDGD�QD�

IRUPD� GH� ILODPHQWRV� SDUD� D�PiTXLQD� H� HVWD� SRVVXL� XP GLVSRVLWLYR� SLFDGRU

SDUD SRVVLELOLWDU� D DSOLFDomR GD� ILEUD� �$JDUZDO�� %URXWPDQ� H�

&KDQGUDVKHNKDUD�������S������

)LJXUD�� � 5HSUHVHQWDomR�GR�SURFHVVR�GH�IDEULFDomR�SRU�VSUD\�
)RQWH��$JDUZDO��%URXWPDQ�H�&KDQGUDVKHNKDUD��������S������

x 3URFHVVRV� GH� PROGH� SRU� EROVDV GH� YiFXR� (VWH� SURFHVVR� FRQVLVWH�

EDVLFDPHQWH�HP�SRVLFLRQDU�DV�FDPDGDV GR�PDWHULDO�GH UHIRUoRV QR�PROGH�H�

ZĞƐŝŶĂ

DĂƚĞƌŝĂů�ĚĞ�ƌĞĨŽƌĕŽ�ƐĞĐŽ

WĞůşĐƵůĂ�ĚĞ�ŐĞů

ZĞƐŝŶĂ�Ğ��ĐĞůĞƌĂĚŽƌ�
ĚĞ�ĐƵƌĂ

ZĞƐŝŶĂ�Ğ�
ĐĂƚĂůŝƐĂĚŽƌ

�ŽďŝŶĂ�ĚĞ�
ĨŝďƌĂ�ĚĞ�ǀŝĚƌŽ

&ŝďƌĂ�ƉŝĐĂĚĂ�Ğ�
ƌĞƐŝŶĂ

DŽůĚĞ



ϭϮ

FREUL�ODV�FRP�XP�GLDIUDJPD�IOH[tYHO�RX�XPD�EROVD �IHLWD�D�SDUWLU�GH�SOiVWLFR�

SDUD� EROVD� D� YiFXR��� $OpP� GR�PDWHULDO� D� VHU� XWLOL]DGR� QR� FRPSyVLWR�� HVVH�

PpWRGR� DLQGD� UHTXHU� DOJXQV� RXWURV�� FRPR VHSDUDGRUHV�� WHFLGR� DEVRUYHGRU�

GR� H[FHVVR� GH� UHVLQD �RX� PDOKDV� GH� LQIXVmR��� SOiVWLFR� SDUD� EROVD YiFXR��

WHFLGR� FDQDOL]DGRU H ILWD� VHODQWH� GXSOD�IDFH�� �$JDUZDO�� %URXWPDQ� H�

&KDQGUDVKHNKDUD�������S������

)LJXUD�� � 5HSUHVHQWDomR GR�SURFHVVR�GH�PROGDJHP�SRU�EROVDV�GH�YiFXR�
)RQWH��&DQGLGR��$OPHLGD�H�5H]HQGH��������S�����

x (QURODPHQWR�ILODPHQWDU� (VWH�SURFHVVR�p�FRPXPHQWH�XWLOL]DGR�SDUD�FRQVWUXLU�

YDVRV�GH�SUHVVmR��WDQTXHV�GH�DUPD]HQDPHQWR�H�WXERV�GH�HQFDQDPHQWR��e�

UHODWLYDPHQWH� VLPSOHV� H� FRQVLVWH� HP� XP� PDWHULDO� GH� UHIRUoR� FRQWLQXR�

�ILODPHQWR�VLPSOHV�RX�ILR��VHQGR�HQURODGRV�HP�WRUQR�GH�XP�PROGH�URWDWLYR��$�

GLPHQVmR� GDV� SHoDV� JHUDGDV� QHVVH� SURFHVVR� SRGH� DWLQJLU XP� RX� GRLV�

PHWURV�GH�GLkPHWUR��H�DV�SHoDV�JHUDGDV�SRGHP�VHU�IHFKDGDV�RX�QmR���+RD��

������S� �����



ϭϯ

)LJXUD�� � 5HSUHVHQWDomR�GDV�IRUPDV GH�HQURODPHQWRV�ILODPHQWDU�
)RQWH��&DOOLVWHU�-U���������S������

x 3XOWUXVmR� 2IHUHFH�DOWD�SURGXWLYLGDGH��SRGHQGR�FKHJDU�D�PHWURV�SRU�PLQXWR��

VHQGR�DVVLP��SRGH�VH�REWHU�SDUWHV�D EDL[R�FXVWR�GHYLGR�jV ILEUDV�HP�IHL[H�

SRVVXtUHP�XP�FXVWR�PHQRU�TXH�DV�GHPDLV�IRUPDV��(VWH�SURFHVVR�WHP�VLGR�

XWLOL]DGR� SDUD� IDEULFDU� HOHPHQWRV� HVWUXWXUDLV� GH� FRPSyVLWR� GH� EDL[R� FXVWR��

VHQGR� DVVLP�� D� DOWD� TXDOLGDGH GR� FRPSyVLWR� REWLGR QmR� p XP� UHTXLVLWR�

LPSRUWDQWH�QHVVH�SURFHVVR���+2$��������S������

)LJXUD�� � 5HSUHVHQWDomR�GR�SURFHVVR�GH�3XOWUXVmR GH�PDWHULDLV�FRPSyVLWRV�
)RQWH��&DOOLVWHU�-U���������S������

������3ULQFLSDLV�IDOKDV�HP 0DWHULDLV�&RPSyVLWRV

&RQIRUPH�DILUPDP�7LWD��'H�&DUYDOKR�H�'RV�6DQWRV� �������S�����RV�PRGRV�GH�

IDOKD� TXH� SRGHP� RFRUUHU� HP� PDWHULDLV� FRPSyVLWRV�� VH� WRUQDP� FRPSOH[RV� GHYLGR� j�

�ŶƌŽůĂŵĞŶƚŽ�,ĞůŝĐŽŝĚĂů� �ŶƌŽůĂŵĞŶƚŽ��ŝƌĐƵŶĨĞƌĞŶĐŝĂů

�ŶƌŽůĂŵĞŶƚŽ�WŽůĂƌ

DŽůĚĞ�
ĚĞ��ƵƌĂ

DŽůĚĞ�ĚĞ�WƌĠͲ
ĐŽŶĨŽƌŵĂĕĆŽ

dĂŶƋƵĞ�ĚĞ�ŝŵƉƌĞŐŶĂĕĆŽ�
ĚĞ�ƌĞƐŝŶĂ

�ŽďŝŶĂƐ�ĐŽŵ�
ĨŝďƌĂƐ�

WƵǆĂĚŽƌĞƐ



ϭϰ

SUySULD�QDWXUH]D�GHVVH�WLSR�GH�PDWHULDO��LVVR�RFRUUH�SRUTXH�GLYHUVRV�PHFDQLVPRV�HVWmR

HQYROYLGRV�H�HVWHV�HYROXHP�VLPXOWDQHDPHQWH��6HQGR�DVVLP��RV�DXWRUHV�DILUPDP�TXH�DV�

IDOKDV�HP�PDWHULDLV�FRPSyVLWRV�SRGHP�VHU�FODVVLILFDGDV�FRPR� LQWUDODPLQDU� �GHQWUR�GH�

FDGD� ODPLQD�FDPDGD�GH�FRPSyVLWR��H� LQWHUODPLQDU��$OJXQV�GRV�PHFDQLVPRV�GH� IDOKDV�

LQWUDODPLQDUHV�FLWDGRV�SHORV�DXWRUHV�VmR�

x $UUDQFDPHQWR�GD�ILEUD�GD�PDWUL] �3XOO�RXW��

x 'HVFRODPHQWR�HQWUH�ILEUD�H�PDWUL] �'HERQGLQJ��

x )UDWXUD�GD�ILEUD �)LEHU�)UDFWXUH��

x )DOKD�GD�PDWUL] �0DWUL[�)UDFWXUH��

2V� DXWRUHV� DLQGD� GHILQHP� DV� IDOKDV� LQWHUODPLQDUHV� TXH� SRGHP� RFRUUHU� FRPR�

VHQGR�EDVLFDPHQWH�D�GHODPLQDomR�HQWUH�DV�FDPDGDV�GR�FRPSyVLWR��RX�VHMD��R�SURFHVVR�

GH� VHSDUDomR� HQWUH� GXDV� FDPDGDV� DGMDFHQWHV� $� ILJXUD� ��� UHSUHVHQWD� DOJXQV� GRV�

PHFDQLVPRV�GH�IDOKDV�HP�PDWHULDLV�FRPSyVLWRV�

)LJXUD��� ± 5HSUHVHQWDomR�GRV�PHFDQLVPRV�GH�IDOKD�HP�FRPSyVLWRV� �D��$UUDQFKDPHQWR�GD�ILEUD�
GD�PDWUL]���E��'HODPLQDomR���F��)UDWXUD�GD�ILEUD�
)RQWH���D��1DJOLV�H�'¶$OPHLGD��������S��������E��6WUDWRQ�H�3HOHJUL����������F��%UDXHU�������

3RUpP��SDUD�GHWHUPLQDU�VH�R�FRPSyVLWR�DLQGD�SRGH�VHU�XWLOL]DGR�RX�QmR��DOJXQV�

FULWpULRV�GH�IDOKDV�GHYHP�VHU�HPSUHJDGRV��$QJpOLFR��������S� ����GHILQH�TXH�D�SDUWLU�GR�

FiOFXOR GDV� WHQV}HV� H�RX� GHIRUPDo}HV� HP� XP VLVWHPD� GH� FRRUGHQDGDV�� p� SRVVtYHO

DSOLFDU DOJXQV GHVVHV�FULWpULRV�TXH�SRGHP�VHU�

x )DOKD�QD�SULPHLUD�FDPDGD��1HVWH�FULWpULR�GH�IDOKD FRQVLGHUD�VH�TXH�R�FRPSyVLWR�

IDOKRX�TXDQGR�RFRUUH�D�IDOKD�GD�SULPHLUD�FDPDGD�

x )DOKD�QD�XOWLPD�FDPDGD��1HVWH�FULWpULR�D�IDOKD�GR�FRPSyVLWR�Vy�RFRUUH�TXDQGR�D�

XOWLPD�FDUJD�IRU�DSOLFDGD�VREUH�R�FRPSyVLWR��SRUpP��HVWH�PpWRGR�DLQGD�FRQVLVWH�

�D� �E� �F�



ϭϱ

QD�DSOLFDomR�GDV�OHLV�GH�GHJUDGDomR�GDV�SURSULHGDGHV�PHFkQLFDV��XPD�YH]�TXH�

DV�IDOKDV�VmR�SURJUHVVLYDV�H�UHGLVWULEXHP�RV�HVIRUoRV�SHODV�FDPDGDV��

����� $SOLFDo}HV�'H�0DWHULDLV�&RPSyVLWRV

0DWHULDLV� FRPSyVLWRV� WHP� DPSOD� DSOLFDELOLGDGH� HP� GLYHUVDV� iUHDV� GD�

HQJHQKDULD� $V�iUHDV�RQGH VH�SRGH HQFRQWUDU�HVVH�WLSR�GH�PDWHULDO�VmR��QD�HQJHQKDULD�

FLYLO��PHFkQLFD��DHURHVSDFLDO��ELRPpGLFD�HQWUH�RXWUDV��,VVR�SRGH�VHU�H[SOLFDGR�GHYLGR�D�

JUDQGH� YHUVDWLOLGDGH DSUHVHQWDGD� SRU� HVWHV HP� UHODomR� D� RXWURV� PDWHULDLV�� 7LWD�� 'H�

&DUYDOKR� H�'RV�6DQWRV� ������� S�� ��� GHVWDFDP�DOJXPDV� GDV� YDQWDJHQV DSUHVHQWDGDV

FRPR�VHQGR�

x $OWD�ULJLGH]�H�UHVLVWrQFLD�PHFkQLFD�DVVRFLDGDV�DR�EDL[R�SHVR�

x 9HUVDWLOLGDGH�QD�PROGDJHP�GR�SHUILO�SURMHWDGR�

x 5HGXomR�GH�FXVWRV�LQLFLDLV�H�GH�RSHUDomR��

'HQWUH�DV iUHDV FLWDGDV��D�DHURHVSDFLDO��p�XPDV�GDV�iUHDV�TXH XWLOL]D�XPD�PDLRU�

TXDQWLGDGH� GHVVH� WLSR� GH PDWHULDO� HP� XPD� FRQVWUXomR� ,VVR� SRUTXH� R� IDWR GH� HVWH�

PDWHULDO� DSUHVHQWDU� XP� PHQRU� SHVR� TXDQGR� FRPSDUDGR� D� PDWHULDLV� PHWiOLFRV p� XP�

JUDQGH�DWUDWLYR�SDUD�HVWD� LQG~VWULD� $�HPSUHVD�GH�FRQVWUXomR�GH�DHURQDYHV�%RHLQJ��p�

XPD� GDV� TXH� XWLOL]D� DPSODPHQWH�PDWHULDLV� FRPSyVLWRV� H� LQYHVWH� HP� VXD� SHVTXLVD� H�

GHVHQYROYLPHQWR��3DUD�H[HPSOLILFDU�HVVH� LQYHVWLPHQWR�SRU�SDUWH�GD�HPSUHVD��SRGH�VH�

FLWDU�R�LQYHVWLPHQWR�GH�86����ELOKmR�UHDOL]DGR�HP������QD�FRQVWUXomR�GH�XP�FHQWUR�GH�

GHVHQYROYLPHQWR� GH� DVDV� IHLWDV� FRP� PDWHULDLV� FRPSyVLWRV�� HVWH� FHQWUR� p� R� ���;�

&RPSRVLWH� :LQJ� &HQWHU �&HQWUR� GH� $VDV� GH� FRPSyVLWR��� QD FLGDGH� GH� (YHUHWW�� QR�

HVWDGR�DPHULFDQR�GH :DVKLQJWRQ� �%RHLQJ� �����

6HJXQGR�+DOH� �������S�� ���� QD�FRQVWUXomR�GR %RHLQJ������ FHUFD�GH�����GH�

WRGRV� RV� PDWHULDLV� XWLOL]DGRV� VmR� FRPSyVLWRV�� VHQGR� HVWD� D� DHURQDYH� FRPHUFLDO�

FRQVWUXtGD�SHOD�HPSUHVD�TXH�PDLV�VH�XWLOL]D�GHVWH�WLSR�GH�PDWHULDO��$�ILJXUD��� PRVWUD�D�

UHSUHVHQWDomR�HVTXHPiWLFD�GRV�PDWHULDLV�XWLOL]DGRV�QHVWD�DHURQDYH�



ϭϲ

)LJXUD��� � 5HSUHVHQWDomR�GRV�PDWHULDLV�XWLOL]DGRV�QD�FRQVWUXomR�GR�%RHLQJ�����
)RQWH��3LUHV��������

+DOH� �������S�� ���� DILUPD�DLQGD�TXH�D� XWLOL]DomR�GHVVD�JUDQGH�TXDQWLGDGH�GH�

PDWHULDLV� FRPSyVLWRV� QHVVD� DHURQDYH UHGX]LX HP� PpGLD� ���� GR� SHVR� GD� PHVPD�

TXDQGR� FRPSDUDGD� D SURMHWRV� FRQYHQFLRQDLV IHLWRV� GH� DOXPtQLR�� 2XWUD� YDQWDJHP�

DSUHVHQWDGD�HVWi�QD�PDQXWHQomR�GRV�FRPSRQHQWHV�GHVVD�DHURQDYH��TXH�DSUHVHQWDP�

XPD�IUHTXrQFLD PXLWR�PHQRU�TXH�GH�RXWURV�SURMHWRV��QRV GLYHUVRV�WLSRV�GH�PDQXWHQomR��



ϭϳ

����),26�'(�1$1278%26�'(�&$5%212

������1DQRWXERV�'H�&DUERQR

3DUD� 'D� 6LOYD� ������� S�� ���� R� FDUERQR� p� XP� GRV� HOHPHQWRV� TXtPLFRV� PDLV�

DEXQGDQWHV H� LQWHUHVVDQWHV QD� QDWXUH]D�� (VWH� HOHPHQWR� SRGH� IRUPDU� HVWUXWXUDV� TXH�

UHVXOWDP� HP� GLIHUHQWHV� JHRPHWULDV�� KLEULGL]Do}HV� H� FRPSOH[LGDGHV�� 8P� H[HPSOR� GH�

GLIHUHQWHV�HVWUXWXUDV�JHUDGDV�D�SDUWLU�GR�FDUERQR�p�R�JUDILWH�H�R�GLDPDQWH�

1D�GpFDGD�GH�������GHVFREULX�VH�TXH�R�FDUERQR�WDPEpP�SRGLD�VH�RUJDQL]DU�GH�

PRGR�D� IRUPDU� WXERV� ORQJRV��FLOtQGULFRV�H�FRQFrQWULFRV� �'D�6LOYD��������S������ (VVHV�

WXERV� VmR� DWXDOPHQWH� FKDPDGRV� GH� 1DQRWXERV� GH� &DUERQR RX� DLQGD� 17& �&DUERQ�

1DQRWXEHV��&17V��

2�17& SRGH�VHU�IDEULFDGR�GH�PRGR�D SRVVXLU�XPD��GXDV�RX�P~OWLSODV�SDUHGHV��

'D�6LOYD��������3����� H[SOLFD�TXH�HVVDV�SDUHGHV�VmR�IRUPDGDV�SRU�IROKDV�GH�JUDIHQR�

HQURODGDV�HQWUH� VL� RQGH�HVWDV�SRGHP VHU�RX�QmR� IHFKDGDV��$� ILJXUD��� UHSUHVHQWD�D�

IRUPDomR�GDV�SDUHGHV�HP�XP�QDQRWXER�

)LJXUD��� � 5HSUHVHQWDomR�GDV�SDUHGHV�HP�XP�17&���D��SDUHGH�VLPSOHV���E��P~OWLSODV�SDUHGHV�H��F��
SDUHGH�GXSOD�
)RQWH� 'D�6LOYD��������3�����

������3URSULHGDGHV�'RV�1DQRWXERV�'H�&DUERQR

$OJXPDV� GDV� SURSULHGDGHV� PHFkQLFDV� DSUHVHQWDGDV� SRU� /H ������� S�� ����

PRVWUDP�TXH�R 0yGXOR GH�(ODVWLFLGDGH�GRV�17&V SRGHP�VHU�PDLRUHV�TXH�R�DOXPtQLR�

����*3D��H�GR�DoR������*3D���YDULDQGR HQWUH����H ����*3D�



ϭϴ

8PD� GDV� FDUDFWHUtVWLFDV�PDLV� LPSRUWDQWH� H�PDLV� EXVFDGD� QRV�17&V p� H� VXD�

SLH]RUHVLVWLYLGDGH��TXH�p�D�YDULDomR�QD�UHVLVWrQFLD�HOpWULFD�GR�17& VRE�D�DSOLFDomR�GH�

XPD�GHIRUPDomR�PHFkQLFD�QR�PHVPR��/HNDZD�5DXV��.R]LRO�H�:LQGOH �������S���������

H[SOLFDP� TXH� GHSHQGHQGR� GR� UDLR GR� 17& H� GR� PRGR� GH� GHIRUPDomR� DSOLFDGD�� D�

FRQGXWLYLGDGH�GR�17& SRGH�DXPHQWDU� GLPLQXLU� RX�SHUPDQHFHU� LQDOWHUDGD� (VWH�p�XP�

JUDQGH�DWUDWLYR�GRV�17&V��SRLV�� HVVD�SLH]RUHVLVWLYLGDGH�SRVVLELOLWD�D�XWLOL]DomR�GHVWHV

FRPR�VHQVRUHV�GH�GHIRUPDomR�

'H�IRUPD�JHUDO�H�HP QtYHO�PLFURVFySLFR��/HNDZD�5DXV��.R]LRO�H�:LQGOH �������

S���������GHILQHP�TXH�DV�GLYHUVDV�UHVSRVWDV�REWLGDV�GRV�17&V�SRGHP�VHU�H[SOLFDGDV�

DWUDYpV�GDV�GLVWRUo}HV�GDV�SUySULDV� ODFXQDV�H� GDV PXGDQoDV�QDV�EDQGDV�GH�JDS�GR�

17&��DOWHUDQGR�DVVLP�D�UHVLVWrQFLD HOpWULFD�

2XWURV� IDWRUHV� TXH�DOWHUDP D� UHVLVWrQFLD� HOpWULFD� GR�17& IRUDP DSUHVHQWDGRV�

SRU�%DMDU��������S���� H�HVVHV�IDWRUHV VmR�

x ÆQJXOR� GH� URWDomR� GR� ILR�� 0DLRUHV� kQJXORV GH� URWDomR� VmR� JHUDOPHQWH�

SUHIHULGRV��SRLV�SHUPLWHP�PDLV YROWDV�GH�17& SRU�XQLGDGH�GH�FRPSULPHQWR��R�

TXH� DXPHQWD� R� FRQWDWR� HQWUH� RV� 17&V� DXPHQWDQGR WDPEpP� VXD�

FRQGXWLYLGDGH�

x $� HVSHVVXUD� GR� 17&�� (VVH� IDWRU� DOWHUD� WDQWR� DV� SURSULHGDGHV PHFkQLFDV�

TXDQWR� HOpWULFDV� GR� 17&�� $� UHVLVWrQFLD� p� LQIOXHQFLDGD� H� p� GLUHWDPHQWH�

SURSRUFLRQDO�DR�GLkPHWUR�GR�ILR�

$� ILJXUD� �� PRVWUD� D� SDUHGH GH� XP� ILR� GH� 17& HP QtYHO� PLFURVFySLFR�� $V�

LPDJHQV�IRUDP�IHLWDV�DWUDYpV�GH�XP�0LFURVFySLR�(OHWU{QLFR�GH�9DUUHGXUD��0(9��



ϭϵ

)LJXUD��� � )LR�GH�17& YLVWR�D�SDUWLU�GH�XP�PLFURVFySLR�HOHWU{QLFR�GH�YDUUHGXUD���D��ILR�GH�17&�HP�
UHSRXVR���E��ILR�GH�17& VREUH�WHQVmR�
)RQWH��$QLNH��%DMDU�H�$ERW��������3����

1D� ILJXUD �� SRGH�VH� YHU QRV� LWHQV� D� H� E FRPR� VmR� DV� SDUHGHV� GH� XP�17&�

TXDQGR�HP�UHSRXVR��H�FRPR�D�PHVPD�UHVSRQGH�VREUH�XPD�VROLFLWDomR��QHVVH�FDVR�D�

XPD�WUDomR��1R�LWHP�E�GD�ILJXUD��� p�SRVVtYHO�LGHQWLILFDU�IDFLOPHQWH�D�IRUPD�HP�HVSLUDO�

GDV�IROKDV�GH�JUDIHQR�TXH�IRUPDP�DV�SDUHGHV�GHVVH�17&�

����� 3URFHVVR�'H�)DEULFDomR�'RV�1DQRWXERV�'H�&DUERQR

&RPR� Mi�FLWDGR�SRU�%DMDU� �������S������RV�SURFHVVRV�GH�IDEULFDomR�GRV�ILRV�GH�

17&�WHP�JUDQGH�LQIOXHQFLD�QDV�VXDV�SURSULHGDGHV�PHFkQLFDV�H�HOpWULFDV��LVVR�SRUTXH�D�

HVWUXWXUD�DW{PLFD�GHVVH�17&�YDL�GHSHQGHU�GR�SURFHVVR�XWLOL]DGR�

'D� 6LOYD� ������� S�� ���� DSUHVHQWD� TXH� RV� PpWRGRV� GH� IDEULFDomR� GRV� ILRV� GH�

17&�� WHP� VLGR� RV� PDLV� GLYHUVRV�� VDEHQGR� GLVVR�� R� DXWRU� GHVWDFD� DOJXQV� GHVVHV�

PpWRGRV�H�RV�H[SOLFD�GD�VHJXLQWH�IRUPD�

x 'HVFDUJD�SRU�DUFR�HOpWULFR��(VWH�PpWRGR�VH�EDVHLD�QD�JHUDomR�GH�XP�DUFR�

HOpWULFR�HQWUH�GRLV�HOHWURGRV�FLOtQGULFRV�GH�JUDILWH��RQGH�HVVHV�HOHWURGRV�WHP�

GLkPHWURV�HQWUH� �� H����PP�H�XWLOL]D� DLQGD�XPD� YDSRUL]DomR�GH� FDUERQR�D�

SDUWLU� GH� XP� SUHFXUVRU� VROLGR� (VWH� SURFHVVR� GHYH� VHU� UHDOL]DGR� HP� XPD�

FkPDUD�GH�DoR��FRP�JDVHV�LQHUWHV��+pOLR�H�$UJ{QLR��H�SUHVVmR�UHGX]LGD� $

UHSUHVHQWDomR GHVWH SURFHVVR p�GDGD�QD�ILJXUD����



ϮϬ

)LJXUD��� � 5HSUHVHQWDomR HVTXHPiWLFD GR�SURFHVVR�GH�GHVFDUJD�SRU�DUFR�HOpWULFR�
&ŽŶƚĞ͗�DŽƌĂĞƐ�;ϮϬϭϯ͕�Ɖ͘�ϭϰͿ͘

x $EODomR� SRU� ODVHU� (VWH� PpWRGR�� DVVLP� FRPR� R� GH� GHVFDUJD� SRU� DUFR�

HOpWULFR�� WDPEpP�XWLOL]D�D�YDSRUL]DomR�GH�FDUERQR�D�SDUWLU�GH�XP SUHFXUVRU�

VROLGR�H�RV�JDVHV�LQHUWHV��(VWH�SURFHVVR�FRQVLVWH�HP�FRORFDU�JUDILWH�HP�XP�

WXER�GH�TXDUW]R��HOHYDU�D�VXD�WHPSHUDWXUD�H�SUHHQFKH�OR�FRP�JDVHV�LQHUWHV��

FRP�LVVR��IRFDOL]D�VH�R�ODVHU�VREUH�R�DOYR�GH�JUDILWH��H�HVWH�YDUUH�D�VXSHUItFLH�

GR�DOYR�PDQWHQGR�D�VXSHUItFLH�GH�YDSRUL]DomR�VHPSUH�OLVD�H�XQLIRUPH� $(VWH�

SURFHVVR�HVWi�UHSUHVHQWDGR�QD�ILJXUD����

)LJXUD��� � 5HSUHVHQWDomR GR�SURFHVVR�GH�DEODomR SRU�/DVHU�
&ŽŶƚĞ͗�DŽƌĂĞƐ�;ϮϬϭϯ͕�Ɖ͘�ϭϱͿ͘

ϭ �ďůĂĕĆŽ͗�ZĞŵŽĕĆŽ�ĚĞ�ŵĂƚĞƌŝĂů͘



Ϯϭ

x 'HSRVLomR� TXtPLFD� D� YDSRU�� (VVD� WpFQLFD� p� UHVXOWDGR� GR� GHVHQYROYLPHQWR�

GDV� RXWUDV� GXDV� WpFQLFDV� Mi� FLWDGDV�� RQGH� QHVVH� SURFHVVR� RV� 17&V� VH�

IRUPDP�D�SDUWLU�GD�UHDomR�GD�GHFRPSRVLomR�GH�XP�JiV�RX�YDSRU�SUHFXUVRU��

MXQWDPHQWH� FRP� XP� FDWDOLVDGRU�PHWiOLFR� HP� DWPRVIHUD� LQHUWH� $� ILJXUD� ���

DSUHVHQWD�D�UHSUHVHQWDomR GHVVH�SURFHVVR�

)LJXUD��� � 5HSUHVHQWDomR GR�SURFHVVR�GH�'HSRVLomR TXtPLFD D�YDSRU�
)RQWH��'H�2OLYHLUD��������S������

'HSRLV�GH�ILQDOL]DGD�D�IDEULFDomR��R�17&�p�YHQGLGR�HP�ERELQDV FRPR�PRVWUDGR�

QD�ILJXUD�����2�17&�XWLOL]DGR�QHVWH�WUDEDOKR�SRVVXL�XP�GLkPHWUR�GH�DSUR[LPDGDPHQWH�

���ȝP�FRP�XPD�HVSLUD GH������/H��������S�����DGYHUWH�TXH�GHYLGR�DV�VXDV�GLPHQV}HV��R�

17&�GHYH�VHU PDQXVHDGR�FRP�R�GHYLGR FXLGDGR SDUD�QmR�GDQLILFi�OR�

)LJXUD��� ± %RELQD GH�17&�FRP�DSUR[LPDGDPHQWH����P�
)RQWH��$XWRULD�3UySULD��



ϮϮ

����021,725$0(172�'$�,17(*5,'$'(�'(�(6758785$

6HJXQGR�&KDQJ� ������� S�� ;;�� R�PDLRU� REMHWLYR� GDV� HTXLSHV� GH�PDQXWHQomR��

IDEULFDQWHV�H�XVXiULRV�ILQDLV�p�PRQLWRUDU�D�LQWHJULGDGH�GH�XPD�HVWUXWXUD�FRQWLQXDPHQWH�

H� HP� WHPSR� UHDO�� 2� DXWRU� DLQGD� DILUPD� TXH� D� KDELOLGDGH� GH� DFRPSDQKDPHQWR� GR�

FRPSRUWDPHQWR GH� XPD� HVWUXWXUD� SRGH� UHGX]LU� H� HYLWDU� IDOKDV� FDWDVWUyILFDV� H� DVVLP

DLQGD UHGX]LU� FXVWRV� H� HVWRTXHV�� (VVH� DFRPSDQKDPHQWR� GD� HVWUXWXUD� DR� ORQJR� GR�

WHPSR�p�FKDPDGR�GH 0RQLWRUDPHQWR�GD�,QWHJULGDGH�(VWUXWXUDO �RX�GR LQJOrV�6WUXFWXUDO�

+HDOWK�0RQLWRULQJ� 6+0��

+DOO� ������DSXG�)5$1&2��������S�� ����GHILQH R�SURFHVVR�GH�0RQLWRUDPHQWR�

GD� ,QWHJULGDGH� GH� (VWUXWXUDV� FRPR� VHQGR� EDVLFDPHQWH� D� DTXLVLomR� D� YDOLGDomR� H�

DQiOLVH�GH�GDGRV VREUH�DV�FRQGLo}HV�GD�HVWUXWXUD��)UDQFR��������S������VLPSOLILFD TXH�

HVVH�VLVWHPD SRGH�VHU�GHQRWDGR�FRPR�D�KDELOLGDGH�GH�LGHQWLILFDU�H�DQDOLVDU�PXGDQoDV�

HP�XPD�HVWUXWXUD YLVDQGR�D PHOKRULD�GD�TXDOLGDGH�H�D�UHGXomR�GH�FXVWRV�

2�VLVWHPD�GH�PRQLWRUDPHQWR�p�FRPSRVWR�GH�UHGHV�GH�VHQVRUHV�SDUD�DTXLVLomR�

GH� GDGRV� H� SURFHVVDGRUHV� LQWHUQRV� TXH� HPSUHJDP� XP� DOJRULWPR� SDUD PRQLWRUDU� D�

HVWUXWXUD�QR�WHPSR �)5$1&2��������S������

0DLR��������S������DSUHVHQWD�TXH�D�YDQWDJHP�SURSRUFLRQDGD�SHOD�XWLOL]DomR�GR�

PRQLWRUDPHQWR� GH� HVWUXWXUD� p� D� SRVVLELOLGDGH� GH� VH� GHWHFWDU� H� LGHQWLILFDU� SRVVtYHLV�

GDQRV� HP� VHX� HVWiJLR� LQLFLDO�� HYLWDQGR� R� FRODSVR� GH� HVWUXWXUDV�� $LQGD� VHJXQGR�0DLR�

�������S����� R�0RQLWRUDPHQWR�GD�,QWHJULGDGH�GH�(VWUXWXUDV�SRGH�VHU�HVWXGDGR�GH�GXDV�

IRUPDV� FRQKHFLGDV FRPR�SUREOHPD�GLUHWR�H� LQYHUVR��2�DXWRU�RV�GHVFUHYH�GD�VHJXLQWH�

IRUPD�

x 3UREOHPD�GLUHWR� XP�PRGHOR�PDWHPiWLFR�p�GHVHQYROYLGR�H�R�VLQDO�GHVWH�

GHYH� VHU� FRQIURQWDGR�FRP�R� UHVXOWDGR�REWLGR� DWUDYpV� GD�HVWUXWXUD� UHDO��

SDUD� VH� YHULILFDU� D� SUHVHQoD� GH� GDQRV�� (VWH� WLSR� GH� DERUGDJHP� p�

JHUDOPHQWH XWLOL]DGR� HP� HVWUXWXUDV� PDLV� VLPSOHV TXH� SRGHP� VHU�

PRGHODGDV�DQDOLWLFDPHQWH�GH�IRUPD�PDLV�IiFLO�

Ϯ ,�>>͕� ^͘� Z͘� dŚĞ� ĞĨĨĞĐƚŝǀĞ�ŵĂŶĂŐĞŵĞŶƚ� ĂŶĚ� ƵƐĞ� ŽĨ� ƐƚƌƵĐƚƵƌĂů� ŚĞĂůƚŚ� ĚĂƚĂ͘� /Ŷ͗� /Ed�ZE�d/KE�>�tKZ<^,KW� KE�
^dZh�dhZ�>�,��>d,�DKE/dKZ/E'͕�Ϯ͕�ϭϵϵϵ͕�^ƚĂŶĨŽƌĚ�hŶŝǀĞƌƐŝƚǇ͕��WƌŽĐĞĞĚŝŶŐƐ͙�^ƚĂŶĨŽƌĚ͕�ϭϵϵϵĂ͘�Ɖ͘�Ϯϲϱ�Ͳ Ϯϳϱ͘
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x 3UREOHPD�LQYHUVR��(VWD�DERUGDJHP�VH�EDVHLD�QD�FRPSDUDomR�GRV�VLQDLV�

PHGLGRV�GD�HVWUXWXUD�HP�PRPHQWRV�GLVWLQWRV��RQGH��R�GDQR�p�GHWHFWDGR�

D�SDUWLU�GH�DOWHUDo}HV�QRV�VLQDLV�

'HQWUH� RV� GLYHUVRV� PpWRGRV� GH� PRQLWRUDPHQWR H� PRGRV� GH� DWXDomR 0DLR�

�������S������RV�FODVVLILFD�HP�TXDWUR�QtYHLV�FUHVFHQWHV�GH�GLILFXOGDGH�GH�LPSOHPHQWDomR�

VHQGR�HOHV�

x 1tYHO����'HWHFWDU�D�H[LVWrQFLD�GH�IDOKDV�

x 1tYHO����'HWHFWDU�H�ORFDOL]DU�DV�IDOKDV�

x 1tYHO����'HWHFWDU��ORFDOL]DU�H�TXDQWLILFDU�D�IDOKD�

x 1tYHO����'HWHFWDU��ORFDOL]DU��TXDQWLILFDU�D�IDOKD�H�HVWLPDU�R�WHPSR�GH�YLGD�

UHVWDQWH�

$OpP�GRV�TXDWUR�QtYHLV�DSUHVHQWDGRV��0DLR��������S������DLQGD�DSUHVHQWD�PDLV�

WUrV�QtYHLV�TXH�VmR�XWLOL]DGRV�MXQWDPHQWH�FRP�PDWHULDLV�LQWHOLJHQWHV��HVVHV QtYHLV�VmR�

x 1tYHO� ��� &RPELQD� R� QtYHO� �� FRP� HVWUXWXUDV� LQWHOLJHQWHV� SDUD�

DXWRGLDJQRVWLFR�GH�IDOKDV�HVWUXWXUDLV�

x 1tYHO����&RPELQD�R�QtYHO���FRP�HVWUXWXUDV� LQWHOLJHQWHV�H�FRQWUROH�SDUD�

IRUPDU�XP�VLVWHPD�GH�DXWR�UHSDUR�GD�HVWUXWXUD�

x 1tYHO����&RPELQD�R�QtYHO���FRP�FRQWUROH�DWLYR�H�HVWUXWXUDV� LQWHOLJHQWHV�

SDUD�REWHQomR�GH�XP�VLVWHPD�VLPXOWkQHR�GH�FRQWUROH�H�PRQLWRUDPHQWR�

$�DSOLFDomR�GR�0RQLWRUDPHQWR�GD�,QWHJULGDGH�GH�(VWUXWXUDV�IHLWDV�GH�PDWHULDLV�

FRPSyVLWRV�VH�WRUQD�PDLV�GLItFLO�GR�TXH�HP�HVWUXWXUDV�PHWiOLFDV�GHYLGR�D�DOJXQV�IDWRUHV�

VHQGR�HOHV� D� DQLVRWURSLD� DSUHVHQWDGD�SRU�PDWHULDLV� FRPSyVLWRV�� D� FRQGXWLYLGDGH�GDV�

ILEUDV�H� D� IDOKDV� SRU� LPSDFWR� TXH�RFRUUHP�DEDL[R� GD� FDPDGD� VXSHULRU� GR� FRPSyVLWR��

ID]HQGR�TXH�QmR�VHMD�SRVVtYHO�D�GHWHFomR�GHVWD�IDOKD�LPHGLDWDPHQWH� �)5$1&2��������

S������

'HQWUH� DV� iUHDV� HP� TXH� R� 0RQLWRUDPHQWR� GD� ,QWHJULGDGH� GH� (VWUXWXUDV� p�

DSOLFDGR��)UDQFR� �������S������GHVWDFD�D�iUHD�DHURHVSDFLDO��PHFkQLFD�H�FLYLO��2�DXWRU�

DLQGD�VDOLHQWD�TXH�D� LQG~VWULD�DHURHVSDFLDO�p�XPD�GDV�TXH�PDLV� LQYHVWH�QHVWH� WLSR�GH�

PRQLWRUDPHQWR�GHYLGR�j SRVVLELOLGDGH�GH�IDOKDV�FDWDVWUyILFDV�RFRUUHUHP DFDUUHWDQGR��QD�

PDLRULD�GDV�YH]HV��HP�DFLGHQWHV�JUDYHV�
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��� (16$,2�'(�)/(;2�75Ç6�321726

6HJXQGR� 6LGHULGLV� H� 3DSDGRSRXORV� ������� S�� ���� R� WHVWH� GH IOH[mR� WHP� VXD�

SRSXODULGDGH�GHYLGR�D� VXD�VLPSOLFLGDGH��2V�DXWRUHV� FLWDP�FRPR�H[HPSOR��R� WHVWH�HP�

XPD�DPRVWUD�GH�FRPSyVLWR�� RQGH�RV� UHTXLVLWRV�SDUD�HVWH� WHVWH� VmR�PDLV� VLPSOHV�TXH�

SDUD�XP�WHVWH�GH�WUDomR��

2�PHFDQLVPR�GHVVH�HQVDLR�p�H[SOLFDGR�SRU�=ROLQ��������S�������RQGH��HOH�DILUPD�

TXH� D� LQIRUPDomR� PDLV� LPSRUWDQWH� DGTXLULGD� D� SDUWLU� GHVVH� WHVWH� p� D� LQGLFDomR�

TXDOLWDWLYD� GD� GXFWLOLGDGH� GR�PDWHULDO�� 2� DXWRU� DLQGD� H[SOLFD� TXH�� R� WLSR� GH� DSOLFDomR�

VHUi� R� UHVSRQViYHO� SRU� GHWHUPLQDU� D� TXH� WLSR� GH� VROLFLWDomR� DV� ILEUDV� VXSHULRUHV� H�

LQIHULRUHV�HVWDUmR�VXMHLWDV��WUDomR�RX�FRPSUHVVmR���$�ILJXUD��� UHSUHVHQWD�RV�GRLV�WLSRV�

GH�WHVWHV�TXH�SRGHP�VHU�DSOLFDGRV�

)LJXUD��� � 7LSRV�GH�(QVDLR�GH�)OH[mR� �D��)OH[mR�HP�XPD�YLJD�EL�DSRLDGD���E��)OH[mR�HP�XPD�YLJD�
EL�HQJDVWDGD�
)RQWH��=ROLQ��������S�����

;ĂͿ ;ďͿ
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2V� WUDEDOKRV�GH�FRQVWUXomR H� WHVWH�GD�DPRVWUD�GH�FRPSyVLWR�DQDOLVDGD�IRUDP�

UHDOL]DGRV� QR� /DERUDWyULR GH� 0DWHULDLV� ,QWHOLJHQWHV� QD� 7KH� &DWKROLF� 8QLYHUVLW\� RI�

$PHULFD HP�:DVKLQJWRQ��'& �'LVWULFW�RI�&ROXPELD� VREUH�D�VXSHUYLVmR�H�RULHQWDomR�GR�

SURIHVVRU�'U��-DQGUR�/��$ERW��

����1250$6�87,/,=$'$6

3DUD�R�HQVDLR GHVVD�DPRVWUD�GH�FRPSyVLWR�D�QRUPD�XWLOL]DGD�IRL�D�$670�'�����

TXH�LQVWUXL WHVWHV�GH�IOH[mR FRP�FRPSyVLWRV��$SHVDU�GH�VHJXLU�D�QRUPD��DOJXQV�SRQWRV�

GD�PHVPD�WLYHUDP�GH�VRIUHU�DGHTXDo}HV�SDUD�TXH�SRVVLELOLWDVVHP�D�FRQVWUXomR�H�WHVWH�

GRV�VHQVRUHV�GH�1DQRWXERV�GH�&DUERQR�QD�DPRVWUD GH�PDQHLUD�VDWLVIDWyULD�

����352&(662�'(�&216758d2 '$�$02675$

$�DPRVWUD�D�VHU�FRQVWUXtGD�H�DQDOLVDGD��p IHLWD�FRP�FDPDGDV�GH�PDOKD�GH�ILEUD�

GH�YLGUR ELGLUHFLRQDO H� FRP�XPD�PDWUL]�GH UHVLQD (Sy[L 7RROIXVLRQ���$��%��$QWHV�GH�

LQLFLDU� D� FRQVWUXomR GD� DPRVWUD� GH� FRPSyVLWR�� WRGDV� DV� FDPDGDV� D� VHUHP� XWLOL]DGDV�

GHYHP�VHU� FRUWDGDV�SUHFLVDPHQWH�QD�PHGLGD GD�DPRVWUD� SDUD� DVVLP�HYLWDU� SRVVtYHLV�

GHODPLQDo}HV�QDV�ERUGDV�H�GHIRUPDo}HV�QD�DPRVWUD� 3DUD�HVVD�DPRVWUD�����FDPDGDV�

GH�ILEUD�GH�YLGUR�H�� FDPDGDV�GH�ILEUD�GH�FDUERQR�VHULDP�QHFHVViULDV� 1D�ILJXUD��� p�

SRVVtYHO�YHU�FRPR�p�IHLWR�R�FRUWH�GDV�ILEUDV�GH�YLGUR�XWLOL]DGDV�QD�DPRVWUD��

� ,QWHOOLJHQW�0DWHULDOV�/DERUDWRU\��KWWS���IDFXOW\�FXD�HGX�DERW�LPO�KWP
� 3URIHVVRU� H� 3HVTXLVDGRU� UHVSRQViYHO� SHOR� /DERUDWyULR� GH� 0DWHULDLV� ,QWHOLJHQWHV� QD� 7KH� &DWKROLF�
8QLYHUVLW\�RI�$PHULFD��0DLV�LQIRUPDo}HV�HP��KWWS���HQJLQHHULQJ�FXD�HGX�IDFXOW\�SURILOHV�DERW�FIP
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)LJXUD��� � 5HSUHVHQWDomR�GD�PDOKD�GH�ILEUD�GH�YLGUR�VHQGR�FRUWDGD�QD�PHGLGD�GD�DPRVWUD�
)RQWH��&RUWHVLD�GH $GDP�&LUFOH���������

1D�ILJXUD��� WHP�VH�D�XWLOL]DomR�GH�ILWD�DGHVLYD�GXUDQWH�R�SURFHVVR�GH�FRUWH�GDV�

FDPDGDV�GH�ILEUD DLQGD�VHP�LPSUHJQDomR��(VVD�ILWD�p�XWLOL]DGD�FRP�LQWXLWR�GH�IDFLOLWDU�R�

FRUWH��PDQWHQGR� D� SUHFLVmR� QD� JHRPHWULD� H� WDPEpP�PDQWHQGR� D� LQWHJULGDGH�GD� ILEUD�

FRUWDGD��HYLWDQGR�DVVLP�TXH�RV�IHL[HV�VHMDP�GHVIHLWRV�H�GHVILHP� $�ILWD�IDFLOLWD�DLQGD�D�

PDUFDomR�GDV�PHGLGDV�SDUD�R�FRUWH��TXH�p�IHLWR�XWLOL]DQGR�XP�FRUWDGRU�URWDWLYR�PDQXDO��

1D�FRQVWUXomR�GHVVD�DPRVWUD��DV�FDPDGDV�GH�ILEUD�GH�FDUERQR�VHUmR�XWLOL]DGDV�

FRPR�PDOKDV�GH�LQIXVmR��6HJXQGR�$ERW�HW�DO���������S�������DV�PDOKDV�GH�LQIXVmR�WHP�

IXQomR� GH� PDQWHU� D� IUDomR� YROXPpWULFD� GDV� ILEUDV� HP� WRUQR� GH� ���� GR� FRPSyVLWR

DEVRUYHQGR� R� H[FHVVR� GH� UHVLQD�� HVVDV� PDOKDV� GH� LQIXVmR� WDPEpP� SRGHP� VmR�

FKDPDGDV�GH�WHFLGRV�DEVRUYHGRUHV��FRPR�PRVWUDGR�QD�ILJXUD���

8PD� FDPDGD� GH� ILEUD� GH� YLGUR� GHYH� VHU� VHOHFLRQDGD� SDUD� VHU� XWLOL]DGD� FRPR�

FDPDGD�FHQWUDO�GD�DPRVWUD�GH�FRPSyVLWR��RQGH��QHVWD�FDPDGD�HVWDUmR�RV�VHQVRUHV�H�D�

GHODPLQDomR� JHUDGD FRPR PRVWUDGR� QD� ILJXUD� ���� &RP� LQWXLWR� GH� JHUDU� XP� GHIHLWR�

�GHODPLQDomR��QD�DPRVWUD��XP�SHGDoR�GH�WHIORQ�FRP����PP�SRU����PP�p SRVLFLRQDGD�H�

FRODGD QR� FHQWUR� GD� FDPDGD� FHQWUDO� GD� DPRVWUD �LWHP� E GD� ILJXUD� ����� $SyV� R�

SRVLFLRQDPHQWR�GR�GHIHLWR�QD�DPRVWUD��RV�ILRV�GH�1DQRWXERV�GH�&DUERQR �17&� IRUDP�

LQVHULGRV WUDQVYHUVDOPHQWH �D� GLUHomR� GD� PDLRU� GLPHQVmR� GD� IDOKD H� DPRVWUD�� QD�
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FDPDGD�FHQWUDO �LWHP�D GD�ILJXUD������(VVHV�ILRV�GH�17&�WrP�D�IXQomR�GH�VHQVRUHV TXH�

PRQLWRUDP R� FUHVFLPHQWR� GD� IDOKD� ORQJLWXGLQDOPHQWH� QR� FRPSyVLWR� (VVHV� VHQVRUHV�

IRUDP�SRVLFLRQDGRV�DWUDYpV�GH�XP�SRQWR�GH�FRVWXUD�DWUDYpV�GH�XP�IHL[H GD�PDOKD�QRV�

FDQWRV�� $�FRQILJXUDomR�GD�FDPDGD�FHQWUDO�GR�FRPSyVLWR�DSyV�D�DGLomR�GRV�VHQVRUHV�p

PRVWUDGD�QD�ILJXUD����

)LJXUD��� � 5HSUHVHQWDomR�GD�FRQILJXUDomR�GD�FDPDGD�FHQWUDO�GR�FRPSyVLWR���D��17&�WUDQVYHUVDLV�
FRORFDGRV�QD�FDPDGD�FHQWUDO���E��'HODPLQDomR LQWHQFLRQDO DGLFLRQDGD���F��17&�FRVWXUDGR�DWUDYpV�
GDV�RLWR�FDPDGDV�FHQWUDLV�
)RQWH��$ERW�HW� DO� �������S�����

2�GHVHQKR�PDLV�GHWDOKDGR�GD�DPRVWUD SRGH�VHU�HQFRQWUDGR�QR�$1(;2�$�

$OpP�GRV GRLV VHQVRUHV�WUDQVYHUVDLV GH�FDGD�ODGR�GD�GHODPLQDomR�JHUDGD��GRLV�

VHQVRUHV� ORQJLWXGLQDLV� IRUDP� DGLFLRQDGRV� j DPRVWUD�� 3RUpP�� HVVHV VHQVRUHV� IRUDP�

FRVWXUDGRV DWUDYpV�GDV RLWR FDPDGDV�FHQWUDLV�GD�DPRVWUD VHQGR�HVWHV�PRVWUDGRV�SHOR�

LWHP� G� GD� ILJXUD� ��� $� FRVWXUD� DWUDYpV� GDV� FDPDGDV� IRL� IHLWD� XWLOL]DQGR� XPD� DJXOKD�

FRPXP� H� XP� GLVSRVLWLYR� GH� IL[DomR� GHVHQYROYLGR� QR� ODERUDWyULR� ,VVR� IRL� IHLWR� SDUD�

JDUDQWLU�TXH�PHVPR�TXH�D�GHODPLQDomR�RFRUUHVVH�HP�DOJXPD�RXWUD�FDPDGD�GLIHUHQWH�

GD�FHQWUDO�SRU�DOJXP�RXWUR�GHIHLWR�GH�IDEULFDomR��RV�VHQVRUHV�VHULDP�FDSD]HV�GH�FROKHU�

RV�GDGRV�SDUD�PRQLWRUDU�D�IDOKD��1HVWD�DPRVWUD��RV�SRQWRV �GH�FRVWXUD� HVWmR�GLVWDQWHV�

XQV�GRV�RXWURV�FLQFR IHL[HV GD�ILEUD�GH�YLGUR�

;ĂͿ

;ďͿ

;ĐͿ
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3DUD� SRVVLELOLWDU� D� OHLWXUD� GRV� GDGRV� JHUDGRV� SHORV� ILRV� GH� 17&V�� ILRV� IRUDP�

DGLFLRQDGRV�j DPRVWUD H�D� OLJDomR�HQWUH�RV�17&V H�RV� ILRV� IRL IHLWR�DWUDYpV�GD�%$5(�

&RQGXFWLYH��(OHFWULF�3DLQW �LWHP�D�GD�ILJXUD������TXH�p�XPD�WLQWD�FRQGXWLYD�TXH�TXDQGR�

FXUDGD p�UHVSRQViYHO�SHOR�FRQWDWR�HQWUH�R�ILR�H�R�17&��$�WLQWD�QHVVH�WLSR�GH�DPRVWUD�p

FXUDGD�FRP�FDORU��RQGH�D�DPRVWUD�ILFD ��PLQXWRV�D XPD�WHPSHUDWXUD�GH������&� 6HQGR�

DVVLP�� DSyV� HVVD� HWDSD� GR� SURFHVVR�� D� FDPDGD� FHQWUDO� GR� FRPSyVLWR� HVWDUi� FRPR�

PRVWUDGR�QR�LWHP�E�GD ILJXUD����

)LJXUD��� � &DPDGD�FHQWUDO�GR�FRPSyVLWR� �D��7LQWD�FRQGXWLYD�%$5(�&RQGXFWLYH��(OHFWULF�3DLQW��
�E�� &DPDGD� FHQWUDO� GR� FRPSyVLWR� FRP� D� GHODPLQDomR�� 1&7V� WUDQVYHUVDLV� H� ILRV� H[WHUQRV�
SRVLFLRQDGRV�
)RQWH��$XWRULD�3UySULD�

$�FRQILJXUDomR�GH�ILRV�H�17&V�PRVWUDGD�QR�LWHP�E ILJXUD��� IRL�DOWHUDGD�GHYLGR

j SUR[LPLGDGH�HQWUH�RV�ILRV��TXH�IH]�FRP�TXH RV�FRQWDWRV�DFDEDVVHP�WRFDQGR�RV RXWURV�

VHQVRUHV��17&�H�ILR���VHQGR�DVVLP��RSWRX�VH�SRU�UHWLUDU�R�VHJXQGR 17& GH�FDGD�ODGR��

UHVXOWDQGR�QD�FRQILJXUDomR�PRVWUDGD�QD�ILJXUD���� $QDOLVDQGR�DLQGD�R�LWHP�E�GD�ILJXUD�

���� SRGH�VH� QRWDU� D� XWLOL]DomR� GH� GXDV� KDVWHV� PHWiOLFDV� IL[DGDV� DR� GLVSRVLWLYR� GH�

IL[DomR�� HVVDV� KDVWHV� IRUDP� DGLFLRQDGDV� j PRQWDJHP� SDUD� DMXGDU� QD� IL[DomR H�

SRVLFLRQDGRV�VREUH�RV�17&V�GXUDQWH�R�SURFHVVR�GH�FRQVWUXomR�GRV�FRQWDWRV��

$� PDWUL] XWLOL]DGD� p XPD� UHVLQD (Sy[L 7RRO)XVLRQ70 �$� H� �%�� RQGH�� VHX�

SURFHVVR�GH�FXUD�p�IHLWR�D�WHPSHUDWXUD�DPELHQWH��$�IROKD�GH�GDGRV��GDWD�VKHHW��GHVWD�

UHVLQD DSUHVHQWD�TXH�D�SDUWLU GR�SURFHVVR�GH�FXUD�SRU�PROGH�FRP�EROVDV�GH�YiFXR�Mi�p�

;ĂͿ

;ďͿ
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SRVVtYHO VH� REWHU� FRPSyVLWRV� ODPLQDGRV� FRP� D� PHVPD� TXDOLGDGH� GRV� ODPLQDGRV�

FXUDGRV�HP�DOWRV�IRUQRV��(VWD UHVLQD�p�FRPSRVWD GH�GXDV�SDUWHV��H�D�UD]mR�HQWUH (Sy[L

H� R� HQGXUHFHGRU� p� ����� DV� SDUWHV� TXH� FRPS}HP� HVWD�PDWUL]� HVWmR UHSUHVHQWDGDV� QD�

ILJXUD����

)LJXUD��� � 5HVLQD (Sy[L GH�GXDV�SDUWHV�XWLOL]DGD� �D��(Sy[L� �E��(QGXUHFHGRU�
)RQWH��$XWRULD�SUySULD�

$�SUHSDUDomR�GD�UHVLQD�SDUD�D�LPSUHJQDomR�FRQVLVWH�EDVLFDPHQWH�HP�MXQWDU�DV�

GXDV�SDUWHV�UHVSHLWDQGR�DV�UD]}HV�HQWUH�HODV��VHQGR�HVWD���SDUWHV�GH�(SR[L�SUD���SDUWH�

GH�HQGXUHFHGRU��������H�PLVWXUD�ODV PDQXDOPHQWH DWp�TXH�KDMD�D�KRPRJHQHL]DomR HQWUH�

DV�SDUWHV��3DUD HYLWDU�R�VXUJLPHQWR�GH�EROKDV�QR�LQWHULRU�GD�UHVLQD��D�PHVPD�GHYH�VHU�

PLVWXUDGD� OHQWDPHQWH� 3DUD� HVVD� DPRVWUD� IRUDP� SUHSDUDGDV� ��� J� GH� UHVLQD�� RQGH��

IRUDP����J�GH�(Sy[L�H����J�GH�(QGXUHFHGRU�

3DUD� SRGHU� LQLFLDU� D� LPSUHJQDomR� GDV� FDPDGDV� SHOD� UHVLQD�� GHYH�VH� DQWHV�

SUHSDUDU�R�GLVSRVLWLYR �SODWDIRUPD� PRVWUDGR�QR�LWHP D�GD�ILJXUD���� QD�TXDO�D�DPRVWUD�

VHUi�FXUDGD��$�SODWDIRUPD�GH�SUHVVmR�IRL�FREHUWD FRP�XPD�FDPDGD�GH�WHIORQ �LWHP�E�GD�

ILJXUD� ��� SDUD� IDFLOLWDU� D� UHWLUDGD� GD� DPRVWUD� GD SODWDIRUPD�� 3DUD� LPSUHJQDU� DV�

FDPDGDV��XPD�EDUUHLUD�GH�FRQWUROH�p�FRQVWUXtGD FRP�ILWDV�GH�HVSXPD�FRP�DV�PHGLGDV�

GD�DPRVWUD �LWHP�F�GD�ILJXUD������HVVD�EDUUHLUD�GH�FRQWUROH WHP�FRPR�IXQomR�PDQWHU�DV�

FDPDGDV� GH� ILEUDV� GH� YLGUR H� GH� FDUERQR DOLQKDGDV� H� PDQWHU� D� UHVLQD� QD� DPRVWUD�

;ĂͿ ;ďͿ
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GXUDQWH�R�SURFHVVR�GH�FXUD��$�SODWDIRUPD�GH�SUHVVmR�DSyV�SUHSDUDGD�H�DQWHV�GR�LQLFLR�

GR�HPSLOKDPHQWR�GR�ODPLQDGR HVWi�PRVWUDGD QD�ILJXUD����

)LJXUD��� � 3ODWDIRUPD�GH�SUHVVmR�XWLOL]DGD�QD�FXUD�GR�FRPSyVLWR�Mi�SUHSDUDGD� �D��3ODWDIRUPD�GH�
SUHVVmR���E��FREHUWXUD�GH�WHIORQ�VREUH�D�SODWDIRUPD���F��%DUUHLUD�GH�FRQWUROH�SDUD DV�FDPDGDV�GH�
ILEUD�GH�YLGUR�H�FDUERQR���G��FRQH[mR�SDUD�D�ERPED�GH�YiFXR�
)RQWH��$XWRULD�3UySULD�

$�FRQVWUXomR�FRPHoD�FRP�TXDWUR�FDPDGDV�GH�PDOKDV�GH�LQIXVmR��EOHHGHUV��GH�

ILEUD�GH�FDUERQR�H XPD�FDPDGD�GH�VHSDUDGRU �SDUD� IDFLOLWDU�D� UHWLUDGD�GDV�PDOKDV�GH�

LQIXVmR�GR�ODPLQDGR�DSyV�D�FXUD���TXH QHVVD�DPRVWUD�IRL�XWLOL]DGD�XPD�PDOKD�GH�Q\ORQ��

$SyV�DV�PDOKDV� GH� LQIXVmR� H� R� VHSDUDGRU VHUHP�SRVLFLRQDGDV� GHQWUR� GD�EDUUHLUD� GH�

FRQWUROH��SRGH�VH�FRPHoDU�D�FRQVWUXomR�GD�DPRVWUD��$� LPSUHJQDomR�GDV�FDPDGDV�GH�

ILEUD� GH� YLGUR�� QHVVH� FDVR�� IRL� IHLWD� PDQXDOPHQWH� VHQGR� D� UHVLQD� DSOLFDGD HP XPD�

FDPDGD�SRU�YH]� 'HSRLV�GD�LPSUHJQDomR�GD�GpFLPD�VHJXQGD�FDPDGD�GH�ILEUD�GH�YLGUR��

GHYH�VH�SUHSDUDU�D�DPRVWUD�SDUD�R�SRVLFLRQDPHQWR�GDV���FDPDGDV�FHQWUDLV�FRP�R�17&��

RQGH� R� SURFHVVR� SDUD� HVVDV� FDPDGDV� RFRUUHUi� GH� IRUPD� GLIHUHQWH� DV� GHPDLV�� QHVWD�

SDUWH� GD� LPSUHJQDomR� GHYH�VH� GLVWULEXLU� XPD� TXDQWLGDGH� VXILFLHQWH GH� UHVLQD�� QDV�

FDPDGDV� LPHGLDWDPHQWH� DQWHULRU� H� SRVWHULRU� SDUD� LPSUHJQDU� WRGDV� DV� �� FDPDGDV� DV�

FHQWUDLV� &RP� D� LPSUHJQDomR� GH� WRGDV� DV� FDPDGDV� GD� DPRVWUD�� GHYH�VH� UHSHWLU� R�

;ĂͿ

;ďͿ

;ĐͿ

;ĚͿ
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SURFHVVR� DQWHULRU� DR� GD LPSUHJQDomR�� SRUpP�� FRP� D� RUGHP� LQYHUVD�� FRORFDQGR� R�

VHSDUDGRU SULPHLUR H�DV�PDOKDV�GH�LQIXVmR GHSRLV�

$� SUHSDUDomR� GR� SURFHVVR� GH� FXUD� FRPHoD� FRP� R� SRVLFLRQDPHQWR� GH� XPD�

PDOKD� GH� ILEUD� GH� DOJRGmR �WHFLGR� FDQDOL]DGRU� VREUH� D� DPRVWUD� SDUD� DEVRUYHU� R�

H[FHVVR� GH� UHVLQD� GR� FRPSyVLWR�� 8PD� FDPDGD� GH� SOiVWLFR� SDUD� EROVD� D� YiFXR IRL�

FRUWDGD�SDUD� FREULU� WRGD�D�SODWDIRUPD�GH�SUHVVmR��3DUD� VHODU�D�EROVD H�D� FDPDGD�GH�

WHIORQ�TXH�FREUH�R�SUDWR�GH�SUHVVmR��XPD�FDPDGD�GH�ILWD�VHODQWH�GXSOD�IDFH�IRL�XWLOL]DGD�

$� FXUD� GHVVD� DPRVWUD� p IHLWD� j WHPSHUDWXUD� DPELHQWH� H FRQVLVWH� HP� XPD� HWDSD� GH�

YiFXR GH� �� KRUDV� H� XPD� GH� SUHVVmR� GH� �� KRUDV �WHPSRV� GHWHUPLQDGRV� SRU�

SURFHGLPHQWRV�H[SHULPHQWDLV���

4XDQGR�D�ERPED�GH�YiFXR p OLJDGD��GHYH�VH YHULILFDU�VH�QmR�Ki�YD]DPHQWR�QD�

OLQKD��2�SURFHVVR�GH�DVSLUDomR p�DSOLFDGR�GXUDQWH�R�SURFHVVR�GH�FXUD�FRP�R�LQWXLWR�GH�

UHPRYHU� TXDOTXHU� YRODWLOLGDGH� GD� UHVLQD� H� D� SUHVVmR QR� GLVSRVLWLYR� GH� FXUD� �IRUD� GD�

EROVD� p�DSOLFDGD DWUDYpV�GH�DU�FRPSULPLGR�H�WHP�R LQWXtGR�GH�FRQVROLGDU�D�DPRVWUD�GH�

FRPSyVLWR�

����35(3$5$d2�(�7(67(�'$�$02675$

3DUD� HVWXGDU� R� FRPSRUWDPHQWR� GR� FUHVFLPHQWR� GD� IDOKD� GHQWUR� GHVVH�

FRPSyVLWR��D�DPRVWUD� IRL�VXEPHWLGD�D�XP�WHVWH�GH� IOH[mR�GH� WUrV�SRQWRV��2�HQVDLR IRL�

UHDOL]DGR�HP�XPD�076�&ULWHULRQ��� �LWHP�H�GD�ILJXUD���� FRP�XPD�FpOXOD�GH�FDUJD�GH�

���N1��2�HQVDLR�p PRQLWRUDGR�H�FRQWURODGR�DWUDYpV�GR�VRIWZDUH 076 7HVWZRUNV�� �LWHP�

E�GD�ILJXUD���� H�RV�GDGRV�VmR�REWLGRV�D�XPD�IUHTXrQFLD�GH���+]�

3DUD�LGHQWLILFDU�R�FRPSRUWDPHQWR�SLH]RUHVLVWLYR�GRV�VHQVRUHV�QR�FRPSyVLWR��XP�

FKDVVLV�GH�DTXLVLomR�GH�GDGRV�GD�1DWLRQDO�,QVWUXPHQWV �1,��PRGHOR�������'$T���LWHP�G�

GD�ILJXUD�����IRL�XWLOL]DGR��(VWH�FKDVVLV�IRL�HTXLSDGR�HQWmR�FRP�XPD�SODFD�1,�������2�

'$T�IRL�FRPELQDGR�FRP�XP�PXOWtPHWUR�GLJLWDO�1,����� �LWHP�F�GD�ILJXUD���� PRQWDGD�HP�

XP�FKDVVLV�1,�3;,�������$�GLIHUHQoD�HQWUH�HVVHV�HTXLSDPHQWRV�HVWi QD�FDSDFLGDGH�GH�

DTXLVLomR�GDV�LQIRUPDo}HV��RQGH��D�PDLRU�UHVLVWrQFLD�SRVVtYHO�GH�VH�REWHU�FRP�R�'$T�p

GD�RUGHP�GH������Nȍ�H�QR�PXOWtPHWUR�GLJLWDO�HVVD�UHVLVWrQFLD�p GH���0ȍ�



ϯϮ

2�VRIWZDUH�XWLOL]DGR�SDUD�PRQLWRUDU�D�UHVLVWrQFLD�GD�DPRVWUD�GXUDQWH�R�WHVWH�IRL

R�1,�/DE9,(:�6LJQDO�([SUHVV �LWHP�D�GD�ILJXUD����� DGTXLULQGR�GDGRV�FRP�XPD WD[D�GH�

��+]�

&RP� D� DPRVWUD� SRVLFLRQDGD� QR� GLVSRVLWLYR� GH� IL[DomR� GD� 076�� RV� FDERV� GH

DTXLVLomR�GR�'$T�H�GR�PXOWtPHWUR�GLJLWDO�IRUDP�FRQHFWDGRV�DRV�ILRV GD�DPRVWUD��$�ILJXUD�

�� PRVWUD D�PRQWDJHP�JHUDO GRV�HTXLSDPHQWRV�XWLOL]DGRV�QR�WHVWH�

)LJXUD��� � (TXLSDPHQWRV�8WLOL]DGRV�QR�WHVWH� �D��&RPSXWDGRU�PRQLWRUDQGR�DWUDYpV�GR�1,�/DE9,(:�
6LJQDO�([SUHVV�� �E��&RPSXWDGRU�PRQLWRUDQGR�H�FRQWURODQGR�R� WHVWH�FRP�R�076�7HVWZRUNV���� �F��
0XOWtPHWUR�'LJLWDO� 1,� ������ �G�� &KDVVLV� GH� $TXLVLomR�1,� ����� HTXLSDGR� FRP SODFDV�1,� ������ �H��
0DTXLQD�GH�HQVDLR�IOH[mR�076�&ULWHULRQ����
)RQWH��$ERW�HW��DO���������3�����

$�DPRVWUD� GH� FRPSyVLWR SRVLFLRQDGD� QD�PiTXLQD� GH� WHVWHV SRGH� VHU� YLVWD� HP�

PDLV� GHWDOKHV� QD� ILJXUD� ���� RQGH�� Mi� VH� SRGH� YHU� D� FpOXOD� GH� FDUJD� FDOLEUDGD �HP�

FRQWDWR� SDUD R LQtFLR GR�WHVWH�

2V� DSRLRV� H� R� DSOLFDGRU� GH� FDUJD� VmR� FRPSRVWRV� SRU� URORV� H� HVWHV� IRUDP�

FREHUWRV� SRU� XPD� FDPDGD� GH� WHIORQ� SDUD� HYLWDU� TXDOTXHU� LQWHUIHUrQFLD� GHVVHV�

FRPSRQHQWHV�QRV�UHVXOWDGRV�PRVWUDGRV�SHORV�1DQRWXERV�GH�&DUERQR��

;ĂͿ
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)LJXUD��� � $PRVWUD�SRVLFLRQDGD�H�SURQWD�SDUD�R�WHVWH�
)RQWH��&RUWHVLD�GH�3HGUR�6LOYD��������

2�WHVWH�p H[HFXWDGR GHVORFDQGR�VH�D�FpOXOD GH�FDUJD�GR�DSDUDWR�PRVWUDGR�QD�

ILJXUD �� H�RV�GDGRV GHYHP�VHU FROHWDGRV�DWp TXH�WRGRV�RV�VHQVRUHV�IDOKHP RX DWp�TXH

D�DPRVWUD�DWLQMD XPD�GHIRUPDomR SUp�GHWHUPLQDGD R�TXH�RFRUUHU�SULPHLUR��



ϯϰ
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$QWHV� GH� LQLFLDU� RV� WHVWHV�� IRUDP� YHULILFDGDV� DV� UHVLVWrQFLDV� GH� FDGD� VHQVRU�

�FRQMXQWR�1&7�H�ILR��SDUD VH FHUWLILFDU�TXH�WRGRV�RV�VHQVRUHV�HVWLYHVVHP IXQFLRQDQGR�

FRUUHWDPHQWH�� QR� HQWDQWR�� DSyV� HVVD� YHULILFDomR� FRQVWDWRX�VH� TXH� XP� GRV� VHQVRUHV�

KDYLD� TXHEUDGR� GXUDQWH� R� SURFHVVR� GH� FXUD� GD� DPRVWUD H� DR� WHQWDU� UHFXSHUDU� HVVH�

VHQVRU� R�ILR�GR�PHVPR�IRL�GDQLILFDGR H�SHUGLGR��(VVH�HUD�R�VHQVRU�7$� �UHSUHVHQWDGR�

QD�ILJXUD��� SHOD�FRU�DPDUHOD���TXH�HUD�XP�VHQVRU�WUDQVYHUVDO�H�H[WHUQR��VHQGR�DVVLP��

MXOJRX�VH�SHOD�FRQWLQXLGDGH�GR�WHVWH�GHYLGR�D�HVWH�VH�WUDWDU�GH�XP�VHQVRU�H[WHUQR�H�FRP�

XPD�GLPHQVmR�QmR�PXLWR�VLJQLILFDWLYD�

,GHDOPHQWH�R�WHVWH�GHYHULD�VHU H[HFXWDGR�DWp�TXH�WRGRV�RV�VHQVRUHV�IDOKDVVHP��

SRUpP�� R� ~OWLPR VHQVRU� D� IDOKDU� QD� DPRVWUD IRL� R� 7%� R� TXH� RFRUUHX HP�

DSUR[LPDGDPHQWH� ��� PLQXWRV� H� ��� VHJXQGRV� ����� VHJXQGRV�� 'HYLGR� D� JUDQGH�

GHIRUPDomR� GD� DPRVWUD�� R� WHVWH� IRL� ILQDOL]DGR� DQWHV� GR� VHQVRU� 7$� VH� URPSHU��

WRWDOL]DQGR XP�WHPSR�GH�WHVWH�GH����PLQXWRV�H����VHJXQGRV������VHJXQGRV��

'XUDQWH� R� WHVWH�� D� SDUWLU� GRV� YDORUHV� SDUFLDLV� REVHUYDGRV H� PRVWUDGRV� QR�

VRIWZDUH�� Mi HUD SRVVtYHO� QRWDU� D� SURSDJDomR� GD� IDOKD� VHTXHQFLDOPHQWH�� FRQILUPDQGR�

TXH� R� WHVWH� H� D� PRQWDJHP� GD� DPRVWUD� DWHQGLDP� DV� H[SHFWDWLYDV�� SRUpP� R�

FRPSRUWDPHQWR�GRV�VHQVRUHV DLQGD�QmR�KDYLD�VLGR�WRWDOPHQWH�TXDQWLILFDGR�

$SyV�RV�YDORUHV�GDV� UHVLVWrQFLDV�VHUHP�DGTXLULGRV�SHOR�VRIWZDUH�1,�/DE9,(:�

6LJQDO�([SUHVV��RV�PHVPR�IRUDP�H[SRUWDGRV�SDUD�R�VRIWZDUH�0LFURVRIW�([FHO H�IRL�GDGR�

LQLFLR� DR� WUDWDPHQWR� GRV� GDGRV�� &RPR� R� LQWXLWR� GHVVH� WHVWH� HUD� YHULILFDU� R�

FRPSRUWDPHQWR� GRV� 17&V�� RV� GDGRV� XWLOL]DGRV� SDUD� DQiOLVH� IRUDP� DV� YDULDo}HV� GDV�

UHVLVWrQFLDV� �ǻ5�� GXUDQWH� R� WHPSR� 2� FRPSRUWDPHQWR� DQDOLVDGR� GRV� 17&V� HVWi

UHSUHVHQWDGR QD�ILJXUD�����RQGH DLQGD�SRGH�VH�YHU�R�SHUILO�GD�FDUJD�DSOLFDGD�DR�ORQJR�

GR�WHPSR�
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)LJXUD��� � 5HSUHVHQWDomR�GD�YDULDomR�GD�UHVLVWrQFLD�GRV�17&V�GXUDQWH�R�WHVWH�
)RQWH��$XWRULD�3UySULD��

&RP�REMHWLYR GH IDFLOLWDU�D� LGHQWLILFDomR GRV�VHQVRUHV�QR�JUiILFR�GD� ILJXUD�����

DGDSWRX�VH�D�ILJXUD����LGHQWLILFDQGR FDGD�VHQVRU�SHODV�FRUHV�GH�VXDV�FXUYDV�

)LJXUD��� � $GDSWDomR�GD�UHSUHVHQWDomR�GRV�VHQVRUHV�QD�DPRVWUD�GH�FRPSyVLWR�FRP�DV�FRUHV�GR�
*UiILFR�
)RQWH��$GDSWDGR�GH�$ERW�HW��DO� �������S�����
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2�FULWpULR�GH�GHWHUPLQDomR�GD�IDOKD�GR�VHQVRU�p�REVHUYDGR�D�SDUWLU�GD�YDULDomR�

GH� VXD UHVLVWrQFLD�� VHQGR� DVVLP�� GL]�VH� TXH� R� VHQVRU� IDOKRX� TXDQGR� R� PHVPR�

DSUHVHQWD�XPD�YDULDomR�PXLWR�JUDQGH�H UHSHQWLQD�QD�VXD� UHVLVWrQFLD��$V� IDOKDV�HVWmR�

UHSUHVHQWDGDV� QR� JUiILFR� PRVWUDGR� QD� ILJXUD� �� H� VmR� FKDPDGDV� GH� HYHQWRV� FRP�

tQGLFHV�HQWUH�$�H '�SDUD�GHVWDFDU�R�PRPHQWR�HP�TXH�DV�PHVPDV�RFRUUHUDP��

$�SDUWLU� GR� JUiILFR�PRVWUDGR�QD� ILJXUD����� S{GH�VH�QRWDU� TXH�DSHQDV��� GRV ��

VHQVRUHV TXH�HVWDYDP�IXQFLRQDQGR�QR�LQLFLR�GR�WHVWH IDOKDUDP��,VVR�RFRUUHX�SRUTXH�D�

IDOKD VH� SURSDJRX� SDUD� R� ODGR� %� GD� DPRVWUD� DWLQJLQGR� RV� VHQVRUHV� 7%� H� 7%��� D�

GHODPLQDomR SRGH DLQGD WHU�VH�SURSDJDGR�SDUD�R� ODGR�$��SRUpP�QmR�DWLQJLX�R VHQVRU�

DQWHV�GD�DPRVWUD�VRIUHU XPD�GHIRUPDomR�PXLWR�JUDQGH�H�R�WHVWH�VHU�LQWHUURPSLGR�

1RWD�VH�WDPEpP�TXH�RV�VHQVRUHV ORQJLWXGLQDLV FRVWXUDGRV�SHODV�RLWR�FDPDGDV�

FHQWUDLV�VmR�RV�SULPHLURV�D�IDOKDU��(YHQWRV�$�H�%�QD�ILJXUD������,VVR�SRGH�VHU�H[SOLFDGR�

GHYLGR D HVVHV�VHQVRUHV VH�PRVWUDUHP�RV�PDLV VHQVtYHLV�D�TXDOTXHU�GHODPLQDomR�TXH�

RFRUUD� QD� DPRVWUD�� $� IDOKD� GHVVHV� VHQVRUHV� IRL� GH� JUDQGH� LPSRUWkQFLD� SDUD� R� WHVWH��

SRLV��PRVWUD�D�FDSDFLGDGH�GHVWHV GH�LGHQWLILFDU GHODPLQDo}HV�QR�PDWHULDO�DQWHV�PHVPR�

TXH� DV DOWHUDo}HV� GDV SURSULHGDGHV� PHFkQLFDV� GD� DPRVWUD SRVVDP VHU QRWDGDV GH�

IRUPD�VLJQLILFDWLYD��,VVR SRGH�VHU�YLVWR�DWUDYpV�GD�FXUYD�GD�FDUJD�DSOLFDGD�QR�PRPHQWR�

HP�TXH�HVWD FRPHoD�D�GHFUHVFHU��R�TXH�DFRQWHFH�VRPHQWH�QR�HYHQWR�(��RX�VHMD��SRU�

YROWD�GH�����VHJXQGRV�DSyV�R�LQtFLR�GR�WHVWH��VHQGR�TXH�RV�VHQVRUHV�IDOKDUDP�HP�����

H�����VHJXQGRV�DSyV�R�LQLFLR�GR�WHVWH�

3RGH�VH� SHUFHEHU� D� SURSDJDomR�GD� IDOKD�D� SDUWLU� GD� GHODPLQDomR LQVHULGD� QD�

FRQVWUXomR�TXH VH�GLULJLX QD�GLUHomR�GR�ODGR % GD�DPRVWUD H�QRWD�VH�D�IDOKD�VHTXHQFLDO�

GRV� VHQVRUHV� 7%� H� 7%� UHSUHVHQWDGRV� QD� ILJXUD� �� SHODV� FRUHV� YHUGH� H� UR[D�

UHVSHFWLYDPHQWH��FRP�XP�LQWHUYDOR�GH DSUR[LPDGDPHQWH ���VHJXQGRV�HQWUH�HOHV�
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$� SDUWLU GD� UHDOL]DomR� GHVVH� WUDEDOKR� S{GH�VH FRPSUHHQGHU� XP� SRXFR� PDLV�

VREUH�DV�FDUDFWHUtVWLFDV GRV�PDWHULDLV�FRPSyVLWRV��FRPR VXDV�SULQFLSDLV�SURSULHGDGHV��

VHXV� FRQVWLWXLQWHV� H HIHLWRV� QR� FRPSyVLWR� ILQDO� H� DOJXPDV� GH� VXDV� DSOLFDo}HV�� QD�

DYLDomR�SRU�H[HPSOR��(VWXGRX�VH�WDPEpP�VREUH�RV 1DQRWXERV�GH�&DUERQR D�ILP�GH�VH

FRPSUHHQGHU�PDLV�VREUH�DV�SURSULHGDGHV�H�DOJXQV�GH�VHXV�PpWRGRV�GH�IDEULFDomR��(P�

DGLomR��IRL�DQDOLVDGD�D YLDELOLGDGH GRV 17&V FRPR�VHQVRUHV GH�IDOKD�

$ FDSDFLGDGH�GRV�VHQVRUHV�HP�LGHQWLILFDU�GHODPLQDo}HV�IRL�FRPSURYDGD�QHVWH�

WUDEDOKR� DQWHV�PHVPR�TXH�HVWDV�DOWHUHP�DV�SURSULHGDGHV�PHFkQLFDV�GR�PDWHULDO��(VVH�

UHVXOWDGR� YLDELOL]D SUHYHU� IDOKDV� FDWDVWUyILFDV� DWUDYpV� GH� IDOKDV� PHQRUHV�� $

SRVVLELOLGDGH�GH�LGHQWLILFDU�D�SURSDJDomR�GH�IDOKDV�DWUDYpV�GHVVHV�VHQVRUHV XWLOL]DQGR�D�

FRQILJXUDomR�WUDQVYHUVDO IRL�REVHUYDGD��SRLV�S{GH�VH QRWDU�DV�IDOKDV�GRV�VHQVRUHV�HP�

VHTXrQFLD��SHUPLWLQGR DYDOLDU�D�LQWHJULGDGH GD�HVWUXWXUD�HPSUHJDGD�

$�SDUWLU�GRV�UHVXOWDGRV�REWLGRV�IRL�SRVVtYHO FRPSURYDU�R r[LWR�QD�LQWHJUDomR�GRV�

17&V�QD�DPRVWUD�GH�FRPSyVLWR��XPD�YH]�TXH RV�PHVPRV�LGHQWLILFDUDP�D�GHODPLQDomR�

GD�DPRVWUD�DQWHV GD�PHVPD�VHU�QRWDGD�QD�YDULDomR�GD�FDUJD�DSOLFDGD��'H�XP�PRGR�

JHUDO�� FRPSURYRX�VH� D� DSOLFDELOLGDGH GRV� 1DQRWXERV� GH� &DUERQR� FRPR� VHQVRUHV� GH�

IDOKD�� D� SDUWLU� GR PRQLWRUDPHQWR GD� LQWHJULGDGH� GD� HVWUXWXUD� QR� LQWHULRU GD� DPRVWUD�

FRQVWUXtGD�

&RP�D�UHDOL]DomR�GHVVH�WUDEDOKR�S{GH�VH�PRQLWRUDU�D�LQWHJULGDGH�GH�HVWUXWXUDV�

DWUDYpV� D� LQWHJUDomR� GH� 1DQRWXERV� GH� &DUERQR�� DWLQJLQGR� DVVLP� R� REMHWLYR� JHUDO�

SURSRVWR� $VVLP� FRPR� R� REMHWLYR� JHUDO�� WHP�VH WDPEpP TXH� RV� REMHWLYRV� HVSHFtILFRV

IRUDP�DWLQJLGRV�
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1HVWH� HVWXGR� IRL� SRVVtYHO� YHU� D� DSOLFDELOLGDGH� H� R� FRPSRUWDPHQWR� GHVVHV�

VHQVRUHV� HP� DPRVWUDV� GH� SHTXHQDV� GLPHQV}HV�� SRUpP�� DLQGD� GHYH�VH� HVWXGDU� D�

DSOLFDomR� H� YLDELOLGDGH� GHVVH�PRQLWRUDPHQWR� SRU� HVWH� WLSR� GH� VHQVRUHV� HP� HVWUXWXUD�

PDLRUHV�� LVVR�SRUTXH�D�IDEULFDomR�GRV�PDWHULDLV�FRP�17&V�LQWHJUDGRV��SULQFLSDOPHQWH�

FRPSyVLWRV��p�PXLWR�VHQVtYHO�R�TXH�SRGH�GDQLILFDU�RV�VHQVRUHV�IDFLOPHQWH�FRPR�YLVWR�QD�

SUHSDUDomR�GD�DPRVWUD�SDUD�HVWH�WHVWH��$ VHQVLELOLGDGH�QD�IDEULFDomR�ID]�FRP�TXH�VHMD�

QHFHVViULR XP�PDQXVHLR�FXLGDGRVR�R�TXH�UHVXOWD�HP�XP�PDLRU� WHPSR�GH�SUHSDUDomR�

GR�PDWHULDO�

&RP� UHODomR� DRV� 1DQRWXERV� GH� &DUERQR�� DLQGD� GHYH�VH� HVWXGDU� D� VXD�

DSOLFDomR�HP�FRPSyVLWRV�IRUPDGRV�D�SDUWLU�GH�RXWUDV�ILEUDV FRPR�QD�ILEUD�GH�FDUERQR��

SRU�H[HPSOR��SDUD�TXH�VHMD�SRVVtYHO�D�DSOLFDomR�GHVVHV�VHQVRUHV QHVWH�WLSR�GH�ILEUD��RV�

17&V�GHYHP�VHU�UHYHVWLGRV FRP�PDWHULDO�LVRODQWH�GHYLGR�j�FRQGXWLYLGDGH�GHVVH�WLSR�GH�

ILEUD�� 3DUD� HVVHV� VHQVRUHV� VHUHP� DSOLFDGRV� HP� JUDQGH� HVFDOD�� GHYH�VH� WDPEpP�

HVWXGDU� H� GHVHQYROYHU� QRYRV� PpWRGRV� GH� IDEULFDomR� TXH� EDL[HP� R VHX FXVWR� GH�

SURGXomR�
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5HIHUrQFLDV

$%27�� -DQGUR� /�� HW� DO�� /RFDOL]HG� 'HWHFWLRQ� RI� 'DPDJH� LQ� /DPLQDWHG� &RPSRVLWH�
0DWHULDOV� 8VLQJ� &DUERQ� 1DQRWXEH� <DUQV� 6HQVRUV� -RXUQDO� RI� 0XOWLIXQFWLRQDO�
&RPSRVLWHV� ������ 'LVSRQtYHO� HP�� �KWWS���GSL�
MRXUQDOV�FRP�LQGH[�SKS�-0&�DUWLFOH�YLHZ�����!��$FHVVR�HP�����VHW�������

$%27��-DQGUR�/��HW�DO��3UHFLVH�PRQLWRULQJ�RI�GDPDJH�HYROXWLRQ�LQ�ODPLQDWHG�FRPSRVLWH
PDWHULDOV� XVLQJ� LQWHJUDWHG� FDUERQ QDQRWXEH ILEHU� VHQVRUV�� H[SHULPHQWDO� UHVXOWV� DQG�
YDOLGDWLRQ�IRU�3URFHHGLQJV�RI�WKH�$PHULFDQ�6RFLHW\�IRU�&RPSRVLWHV���VW &RQIHUHQFH��,Q��
$PHULFDQ� 6RFLHW\� IRU� &RPSRVLWHV� &RQIHUHQFH�� ����� ������ :LOOLDPVEXUJ�� $QDLV����
:LOOLDPVEXUJ��$6&�&RQIHUHQFH�������

$*$5:$/� %KDJZDQ� '��� %52870$1�� /DZUHQFH� -��� &+$1'5$6+(.+$5$�� .��
$QDO\VLV�DQG�SHUIRUPDQFH�RI�)LEHU�&RPSRVLWHV��1RYD�'HOKL��-RKQ�:LOH\�	�6RQV��,QF��
������

$1*e/,&2�� 5LFDUGR� $�� $YDOLDomR� GH� 0RGHORV� GH� )DOKDV� 3URJUHVVLYDV� 3DUD�
(VWUXWXUDV� HP� 0DWHULDO� &RPSyVLWR�� ������ ���� I�� 'LVVHUWDomR� �0HVWUDGR� HP�
(QJHQKDULD�0HFkQLFD���8QLYHUVLGDGH�GH�6mR 3DXOR��6mR�&DUORV�������

$1,.(�� -XGH�&���%$-$5��$QJHOLQH���$%27�� -DQGUR�/��7LPH�'HSHQGHQW�(IIHFWV�RQ� WKH�
&RXSOHG� 0HFKDQLFDO�(OHFWULFDO� 5HVSRQVH� RI� &DUERQ� 1DQRWXEH� <DUQV� XQGHU� 7HQVLOH�
/RDGLQJ�� -RXUQDO� RI� &DUERQ� 5HVHDUFK�� ��� IHY�� ������ 'LVSRQLYHO� HP��
KWWS���ZZZ�PGSL�FRP����������������!��$FHVVR�HP�����VHW�������

%$-$5�� $QJHOLQH� 0�� +\VWHUHVLV� DQG 7LPH�'HSHQGHQW� (IIHFWV� RQ� WKH� &RXSOHG�
0HFKDQLFDO�(OHFWULFDO� 5HVSRQVH� RI� &DUERQ� 1DQRWXEH� <DUQV� 6XEMHFW� WR� 7HQVLOH�
/RDGLQJ�������� ��� I��'LVVHUWDomR� �0HVWUDGR� HP�(QJHQKDULD�0HFkQLFD��� 7KH�&DWKROLF�
8QLYHUVLW\�RI�$PHULFD��:DVKLQJWRQ��'&�������

%(51$5',��6WHIDQLD�7��$YDOLDomR�GR�FRPSRUWDPHQWR�GH�PDWHULDLV�FRPSyVLWRV�GH�
PDWUL]HV� UHIRUoDGDV� FRP� ILEUD� GH� $UDPLGD� .HYODU�� ������ ���� I�� 'LVVHUWDomR�
�0HVWUDGR� HP� (QJHQKDULD� &LYLO�� 8QLYHUVLGDGH� )HGHUDO� GR� 5LR� *UDQGH� GR� 6XO�� 3RUWR�
$OHJUH�������

%5$8(5�� HW� DO�� )UDFWXULQJ� RI� SKRVSKDWH� JODVV� ILEUH�SRO\PHU� FRPSRVLWH� ����� ��
IRWRJUDILD�� FRORU�� 'LVSRQLYHO� HP�� �KWWS���ZZZ�EUDXHUJURXS�XQL�
MHQD�GH�5HVHDUFK�&RPSRVLWHV�KWPO!��$FHVVR�HP�����RXW�������

%2(,1*�� ��� %LOOLRQ� ���;� &RPSRVLWH� :LQJ� &HQWHU� 2SHQV� 'LVSRQLYHO� HP�� �
KWWS���ZZZ�ERHLQJ�FRP�IHDWXUHV������������[�FRPSRVLWH�ZLQJ�FHQWHU�������SDJH!��
$FHVVR�HP�����VHW�������
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&$//,67(5�-U���:LOOLDP�'��0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ��$Q�,QWURGXFWLRQ�����HG��
-RKQ�:LOH\�	�6RQV��,QF�������

&$1','2��*HUDOGR�0���$/0(,'$��6pUJLR�)��0���5(=(1'(��0LUDEHO�&��3URFHVVDPHQWR�
GH� /DPLQDGRV� GH� &RPSyVLWRV 3ROLPpULFRV� $YDQoDGRV� FRP� %RUGDV� 0ROGDGDV��
3ROtPHURV��&LrQFLD�H�7HFQRORJLD��Y������Q�����S�����± ���������

&$51(,52��/XL]�$��9���7(,;(,5$��$QD�0��$��-��3URSULHGDGHV�H�FDUDFWHUtVWLFDV�GRV�
PDWHULDLV�FRPSyVLWRV�SROLPpULFRV�DSOLFDGRV�QD�(QJHQKDULD�GH�&RQVWUXomR��5LR�GH�
-DQHLUR�� ������ 'LVSRQtYHO� HP��
�KWWS���UPFW�LPH�HE�EU�DUTXLYRV�50&7B�BTXDGB�����SURSUBFDUDFWBFRPSRVWRVBFRPSRVL
WRV�SGI!��$FHVVR�HP�����VHW�������

&+$1*�� )X�.XR�� 6WUXFWXUDO� +HDOWK� 0RQLWRULQJ� /DQFDVWHU�� 7HFKQRPLF� 3XEOLVKLQJ�
&RPSDQ\��,QF�������

'$� 6,/9$�� +HQULTXH� 3�� &RPSRUWDPHQWR� 0HFkQLFR� GH� FRPSyVLWRV� GH� ILEUD� GH�
YLGUR�HSR[\� QDQR�UHIRUoDGRV�� ������ ���� I�� 7HVH� �'RXWRUDGR� HP� (QJHQKDULD�
0HFkQLFD���8QLYHUVLGDGH�GH�&RLPEUD��&RLPEUD��������

'(�2/,9(,5$��%LDQFD�/��6tQWHVH�GH�1DQRWXERV�GH�&DUERQR� �17&��SRU�'HSRVLomR�
4XtPLFD�GH�9DSRU�HPSUHJDQGR�)H�&D&2� H�)H�17&�FRPR�FDWDOLVDGRU������������I��
'LVVHUWDomR� �(QJHQKDULD� 4XtPLFD��� 8QLYHUVLGDGH� )HGHUDO� GR� 5LR� GH� -DQHLUR�� 5LR� GH�
-DQHLUR�������

)5$1&2�� 9LWRU� 5�� 0RQLWRUDPHQWR� GD� ,QWHJULGDGH HP� (VWUXWXUDV� $HURQiXWLFDV�
������ ���� I�� 'LVVHUWDomR �(QJHQKDULD� 0HFkQLFD��� 8QLYHUVLGDGH� (VWDGXDO� 3DXOLVWD� ±
81(63��,OKD�6ROWHLUD�������

+$/(�� -XVWLQ�� %RHLQJ� ���� IURP� WKH� *URXQG� 8S� $HUR�� ������ 'LVSRQtYHO� HP�� �
KWWS���ZZZ�ERHLQJ�FRP�FRPPHUFLDO�DHURPDJD]LQH�DUWLFOHV�TWUB�B���$(52B4���BDUWLFOH
��SGI!��$FHVVR�HP�����VHW�������

+2$��6XRQJ�9��3ULQFLSOHV�RI� WKH�PDQXIDFWXULQJ�RI�&RPSRVLWH�0DWHULDO� /DQFDVWHU��
3$��'(6WHFK�3XEOLFDWLRQV��,QF�������

/(��+X\�+��3LH]RUHVLVWLYH�5HVSRQVH�RI�,QWHJUDWHG�&17�<DUQV�XQGHU�&RPSUHVVLRQ�
DQG�7HQVLRQ��7KH�(IIHFW� RI� /DWHUDO�&RQVWUDLQW�� ��������� I��'LVVHUWDomR� �0HVWUDGR�HP�
(QJHQKDULD�0HFkQLFD���7KH�&DWKROLF�8QLYHUVLW\�RI�$PHULFD��:DVKLQJWRQ��'&�������

/(.$:$�5$86��$JQLHV]ND��.2=,2/��.U]\V]WRI�.��.���:,1'/(��$ODQ�+��3LH]RUHVLVWLYH�
(IIHFW� LQ�&DUERQ�1DQRWXEHV�)LEHUV� $&6�1DQR��Y�����Q������S��������± ����������RXW��
�����
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/(9<�1(72��)��/���3$5',1,��/�&���&RPSyVLWRV�(VWUXWXUDLV�± &LrQFLD�H�7HFQRORJLD��
(GLWRUD�(GJDUG�%OXFKHU�/WGD�������

0$,2��&DUORV�(��%��7pFQLFDV�SDUD�PRQLWRUDPHQWR�GH�LQWHJULGDGH�HVWUXWXUDO�XVDQGR�
VHQVRUHV� H� DWXDGRUHV� SLH]RHOpWULFRV�� ������ ���� I�� 'LVVHUWDomR� �0HVWUDGR� HP�
(QJHQKDULD�0HFkQLFD�� ± (VFROD� GH� (QJHQKDULD� GH� 6mR &DUORV�� 8QLYHUVLGDGH� GH� 6mR�
3DXOR��6mR�&DUORV�������

BBBBBBB�� 0LFKDHOLV 'LFLRQiULR� GD� /tQJXD� 3RUWXJXHVD� 6mR� 3DXOR�� (GLWRUD�
0HOKRUDPHQWRV�� ������ 'LVSRQtYHO� HP�� �
KWWS���PLFKDHOLV�XRO�FRP�EU�EXVFD"U �	I �	W �	SDODYUD FRPSRVLWR!�� $FHVVR� HP�� ���
VHW�������

025$(6�� 0DULQD� %�� (VWXGR� GD� $SOLFDFDR� GH� 1DQRWXERV� GH� &DUERQR� SDUD�
6XSHUFDSDFLWRUHV�� ����������� I��'LVVHUWDomR� �0HVWUDGR�HP�(QJHQKDULD�H 7HFQRORJLD�
(VSDFLDLV�&LrQFLD� H� 7HFQRORJLD� GH� 0DWHULDLV� H� 6HQVRUHV�� ± ,QVWLWXWR� 1DFLRQDO� GH�
3HVTXLVDV�(VSDFLDLV��6mR�-RVp�GRV�&DPSRV�������

1$*/,6��0DUFHOR�0��0���'¶$/0(,'$��-RVp�5��0� $YDOLDomR�GRV�0RGRV�GH�)DOKD�VRE�
,PSDFWR� GH� &RPSyVLWRV� GH� 0DWUL]� 3ROLPpULFD� 5HIRUoDGRV� SRU� ILEUDV�� 3ROtPHURV��
&LrQFLD�H�7HFQRORJLD��S�����± ���������

1,66(1�� 7KRPDV� +DQG� /D\�XS� �� LOXVWUDFDR�� FRORU�� 'LVSRQLYHO� HP�� �
KWWS���ZZZ�GHVLJQLQVLWH�GN�KWPVLGHU�LQVSLQIR�KWP!��$FHVVR�HP�����RXW�������

3,5(6��0DUFR�7��1RYDV�7HFQRORJLDV WUDQVIRUPDP�%RHLQJ�����HP� µDYLmR�GRV�VRQKRV¶��
9HMD� �� PDLR� ������ &LrQFLD�� 'LVSRQtYHO� HP�� �KWWS���YHMD�DEULO�FRP�EU�FLHQFLD�QRYDV�
WHFQRORJLDV�WUDQVIRUPDP�ERHLQJ�����HP�DYLDR�GRV�VRQKRV�!��$FHVVR�HP�����VHW��������

6,'(5,',6��(���3$3$'2328/26��$��6KRUW�%HDP DQG�7KUHH�3RLQW�%HQGLQJ�7HVWV� IRU�
WKH� 6WXG\� RI� VKHDU� DQG� )OH[XUDO� 3URSHUWLHV� LQ� 8QLGLUHFWLRQDO�)LEHU�5HLQIRUFHG� (SR[\�
&RPSRVLWHV�� -RXUQDO� RI� $SSOLHG� 3RO\PHU� 6FLHQFH�� ������ 'LVSRQtYHO� HP��
�KWWS���RQOLQHOLEUDU\�ZLOH\�FRP�GRL���������DSS�������HSGI"U�BUHIHUHU ZRO	WUDFNLQJBDFW
LRQ SUHYLHZBFOLFN	VKRZBFKHFNRXW �	SXUFKDVHBUHIHUUHU ZZZ�JRRJOH�FRP�EU	SXUFKDV
HBVLWHBOLFHQVH /,&(16(B'(1,('!��$FHVVR�HP�����VHW������

675$7721�� $P\� /��� 3(/(*5,�� $VVLPLQD� $�� ,QYHVWLJDWLRQ� RI� LQWHUOD\HU� DQG� LQWUDOD\HU�
GHODPLQDWLRQV�� 7KH� 5XWJHUV� 6FKRODU�� $Q� (OHWURQLF� %XOOHWLQ� RI� 8QGHUJUDGXDWH�
5HVHDUFK� ������ 'LVSRQLYHO� HP�� �
KWWS���UXWJHUVVFKRODU�UXWJHUV�HGX�YROXPH���SHOHVWUD�SHOHVWUD�KWP!͘ $FHVVR� HP�� ��� RXW��
�����

7,7$��9ROQHL��'(�&$59$/+2��-RQDV� '26�6$1726��1HLORU��(VWXGR�GR�FRPSRUWDPHQWR�
PHFkQLFR� GH� PDWHULDLV� FRPSyVLWRV� XWLOL]DQGR� R� PpWRGR� GRV� HOHPHQWRV� ILQLWRV�� ,Q��
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&RQJUHVVR� 1DFLRQDO� GH� (QJHQKDULD� 0HFkQLFD�� ���� ������ -RmR� 3HVVRD�� $QDLV�
HOHWU{QLFRV��� -RmR� 3HVVRD�� &21(0�� ������ 'LVSRQtYHO� HP�� �
KWWS���ZZZ�DEFP�RUJ�EU�DQDLV�FRQHP������WUDEDOKRV�WHPD���&3%�����3')!�� $FHVVR�
HP�����VHW�������

=2/,1��,YDQ��(QVDLRV�0HFkQLFRV�H�$QiOLVHV�GH�)DOKDV��&ROpJLR 7pFQLFR ,QGXVWULDO�GH�
6DQWD�0DULD��6DQWD�0DULD�������
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$1(;2�$ ± 5HSUHVHQWDomR�GHWDOKDGD�GD�DPRVWUD�GH�FRPSyVLWR�HVWXGDGD
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