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&LrQFLD� H� WHFQRORJLD� FDPLQKDP� MXQWDV� H� D�
HOHWU{QLFD�� EDVHDGD� QRV� VHPLFRQGXWRUHV�� p�
H[HPSOR� GHVVD� UHODomR�� $VVLP�� HVWH� WUDEDOKR��
LGHQWLILFRX� DVVXQWRV� VREUH� VHPLFRQGXWRUHV� TXH�
SRGHULDP� VHU� DERUGDGRV� HP� )tVLFD�� 4XtPLFD� H�
%LRORJLD��DQDOLVRX�D�SUHVHQoD�GHVVHV�DVVXQWRV�QDV�
/LFHQFLDWXUDV�HP�&LrQFLDV�GD�1DWXUH]D��YHULILFRX�
RV� FRQKHFLPHQWRV� TXH� RV� SURIHVVRUHV� SRVVXHP�
VREUH� R� WHPD� H� GHVHQYROYHX� XPD� VHTXHQFLD�
GLGiWLFD�SDUD�DERUGDJHP�GR�DVVXQWR�QD� IRUPDomR�
GH� SURIHVVRUHV�� &RPR� UHVXOWDGR� GHVWDFD�VH� TXH��
DSHVDU�GDV�IRUWHV�UHODo}HV�HQWUH�VHPLFRQGXWRUHV�H�
FLrQFLDV�GD�QDWXUH]D�R�DVVXQWR�p�SRXFR�DERUGDGR�
QDV�OLFHQFLDWXUDV��H�TXH�DWLYLGDGHV�SUiWLFDV�SRGHP�
FRQWULEXLU�FRP�RV�FRQKHFLPHQWRV�GRV�SURIHVVRUHV�
QHVVH�DVVXQWR�

3DODYUDV� FKDYH� VHPLFRQGXWRUHV�� IRUPDomR� GH�
SURIHVVRUHV��HQVLQR�GH�FLrQFLDV

$%675$&7

6FLHQFH� DQG WHFKQRORJ\� JR� WRJHWKHU�� DQG�
HOHFWURQLFV�� EDVHG� RQ� VHPLFRQGXFWRUV�� LV� DQ�
H[DPSOH� RI� WKLV� UHODWLRQVKLS�� 7KXV�� WKLV� ZRUN��
LGHQWLILHG�LVVXHV�RQ�VHPLFRQGXFWRUV�WKDW�FRXOG�EH�
DSSURDFKHG� LQ� 3K\VLFV�� &KHPLVWU\� DQG� %LRORJ\��
DQDO\]HG� WKH� SUHVHQFH� RI� WKHVH� LVVXHV� LQ
XQGHUJUDGXDWH� FRXUVHV� LQ� QDWXUDO� VFLHQFHV��
YHULILHG� WKH�NQRZOHGJH� WKDW� WHDFKHUV�KDYH�RQ� WKH�
VXEMHFW� DQG� GHYHORSHG� D� GLGDFWLF� VHTXHQFH� IRU�
WHDFKHU� WUDLQLQJ� FRXUVHV�� $V� UHVXOWV�� LW� LV�
KLJKOLJKWHG� WKDW�� GHVSLWH� WKH� VWURQJ� UHODWLRQVKLSV�
EHWZHHQ�VHPLFRQGXFWRUV DQG�QDWXUDO�VFLHQFHV��WKH�
VXEMHFW� LV� OLWWOH� GLVFXVVHG� LQ� WKH� XQGHUJUDGXDWH�
FRXUVHV�� DQG� WKDW� SUDFWLFDO� DFWLYLWLHV� FDQ�
FRQWULEXWH� ZLWK� WKH� WHDFKHUV
� NQRZOHGJH� LQ� WKLV�
DUHD�

.H\ZRUGV� 6HPLFRQGXFWRUV�� WHDFKHU� WUDLQLQJ��
VFLHQFH�WHDFKLQJ�

���,QWURGXomR

$�KLVWyULD�GD�KXPDQLGDGH�p�PDUFDGD�SRU�WUDQVIRUPDo}HV�QRV�PRGRV�SURGXWLYRV�H�
GH� WURFD� GH� LQIRUPDomR�� UHODFLRQDGDV� GLUHWDPHQWH� DR� GHVHQYROYLPHQWR� WHFQROyJLFR�� D�
DJULFXOWXUD�� D� LPSUHQVD�� D� UHYROXomR� LQGXVWULDO��� �.1(//(5�� ������� 8P� H[HPSOR� GH�
GHVHQYROYLPHQWR�WHFQROyJLFR�TXH�PXGRX�GH�IRUPD�VLJQLILFDWLYD�DV�UHODo}HV�VRFLDLV�p�D�
HOHWU{QLFD��FRP�SRXFR PDLV�GH�����DQRV�GH�KLVWyULD�D�HOHWU{QLFD�KRMH�ID]�SDUWH�GD�YLGD�
SHVVRDO�H�SURILVVLRQDO�GH�JUDQGH�SDUWH�GD�SRSXODomR��25721��������5(=(1'(���������
3RU�RXWUR�ODGR��D�HOHWU{QLFD�WRUQRX�VH�IXQGDPHQWDO�SDUD�R�GHVHQYROYLPHQWR�GR�EHP�HVWDU�
VRFLDO�� XPD� YH]� TXH� HVWi� SUHVHQWH� HP� iUHDV� FRPR� PHGLFLQD�� DJURQRPLD��



-HIHUVRQ�0��0��0DFHGR�HW�DO��_�&LrQFLD H�WHFQRORJLD�QD�IRUPDomR�GH�SURIHVVRUHV��RV�VHPFRQGXWRUHV�QDV�OLFHQFLDWXUDV�
HP�FLrQFLDV�GD�QDWXUH]D

5HYLVWD�,OXPLQDUW�_�,661�����������_�,)63�_�$QR�; _�Q�����_�'H]HPEUR����� �

HOHWURGRPpVWLFRV�� HQWUH� RXWUDV�� H� GH� IRUPD� PDUFDQWH�� QD� SUySULD� SHVTXLVD� FLHQWtILFD�
�25721��������

3DUD�TXH�H[LVWD�XPD�FRQWtQXD�SRVVLELOLGDGH�GH�DSULPRUDPHQWR�ID]�VH�QHFHVViULR�
TXH�DV�SHVVRDV�GH�PDQHLUD�JHUDO��H�RV�MRYHQV�HP�HVSHFLDO��HQWHQGDP�D�WHFQRORJLD�TXH�RV�
FHUFD��3DUD�LVVR��p�LPSRUWDQWH�TXH�HVVH�WLSR�GH�FRQWH~GR�VHMD�GLVFXWLGR�HP�VDOD�GH�DXOD�
GHVGH�D�HGXFDomR�EiVLFD��(P�UHODomR�D�HVWH�SRQWR��DILUPD�3LPHQWD��������

$VVLP��HGXFDU�QD�HVFROD�VLJQLILFD�DR�PHVPR�WHPSR�SUHSDUDU�DV�FULDQoDV�H�RV�
MRYHQV�SDUD� VH�HOHYDUHP�DR�QtYHO�GD�FLYLOL]DomR�DWXDO�± GD�VXD� ULTXH]D�H�GH�
VHXV�SUREOHPDV�± SDUD�Dt�DWXDUHP��,VVR�UHTXHU�SUHSDUDomR�FLHQWtILFD��WpFQLFD�H�
VRFLDO��3RU� LVVR�� D� ILQDOLGDGH� GD� HGXFDomR� HVFRODU� QD� VRFLHGDGH� WHFQROyJLFD��
PXOWLPtGLD� H� JOREDOL]DGD�� p� SRVVLELOLWDU� TXH� RV� DOXQRV� WUDEDOKHP� RV�
FRQKHFLPHQWRV� FLHQWtILFRV� H� WHFQROyJLFRV�� GHVHQYROYHQGR� KDELOLGDGHV� SDUD�
RSHUi�ORV��UHYr�ORV�H�UHFRQVWUXt�ORV�FRP�VDEHGRULD�

2� IXQFLRQDPHQWR� GRV� GLVSRVLWLYRV� H� HTXLSDPHQWRV� HOHWU{QLFRV� p� EDVHDGR� QDV�
SURSULHGDGHV� GRV� PDWHULDLV� VHPLFRQGXWRUHV� �5(=(1'(�� ������� 3DUD� FRPSUHHQGHU� RV�
VHPLFRQGXWRUHV�� SRU� VXD� YH]�� VmR� QHFHVViULRV� FRQKHFLPHQWRV� WUDGLFLRQDOPHQWH�
DERUGDGRV� SHODV� FLrQFLDV� GD� QDWXUH]D�� HP� HVSHFLDO� SHOD� 4XtPLFD�� SHOD� )tVLFD� H�� HP�
UHODomR�DRV� LPSDFWRV� DPELHQWDLV�� SHOD�%LRORJLD�� ³2�GHVHQYROYLPHQWR�GR� WUDQVLVWRU�� GR�
ODVHU� H� GH� XP� VHP�Q~PHUR� GH� GLVSRVLWLYRV� RSWRHOHWU{QLFRV� H� HOHWU{QLFRV SUHVHQWHV� QR�
QRVVR�GLD�D�GLD�IRL�SRVVtYHO�JUDoDV�DRV�DYDQoRV�HP�FLrQFLD�EiVLFD�TXH�RV�SUHFHGHUDP´�
�9$/$'$5(6��&+$9(6��$/9(6���������

1D�4XtPLFD�p�TXH�VmR�HVWXGDGDV��DV�SURSULHGDGHV�GRV�GLIHUHQWHV�HOHPHQWRV��HQWUH�
HOHV� RV� 6HPLFRQGXWRUHV�� D� HVWUXWXUD� DW{PLFD� H� PROHFXODU� GD� PDWpULD�� LQFOXLQGR� D�
GLVWULEXLomR�GRV�HOpWURQV�QRV�GLIHUHQWHV�iWRPRV��RV�WLSRV H�RV�PHFDQLVPRV�GDV�OLJDo}HV�
DW{PLFDV� H� DV� FRQVHTXrQFLDV� GHVVDV� OLJDo}HV� SDUD� IRUPDomR� GDV� HVWUXWXUDV� PLFUR� H�
PDFURVFySLFDV�� D� RUJDQL]DomR� H� DV� SURSULHGDGHV� GRV VyOLGRV�� HP� HVSHFLDO� DV�
FRQILJXUDo}HV� GH� UHGH� FULVWDOLQDV� H� DV� FDUDFWHUtVWLFDV� GHVVHV�PDWHULDLV�� TXH� LQFOXHP�RV�
6HPLFRQGXWRUHV��HQWUH�RXWURV��$7.,16��3$8/$��������

1D� )tVLFD�� SRU� VXD� YH]�� RV� HVWXGRV� VREUH� VHPLFRQGXWRUHV� DSDUHFHP� WDQWR� QR�
HVWXGR�GD�(OHWULFLGDGH��.(//(5��*(77<6��6.29(��������TXDQWR�QD�)tVLFD�GR�(VWDGR�
6yOLGR� �.,77(/�� ������� (P� HOHWULFLGDGH� VmR� HVWXGDGRV� RV� WLSRV� GH� PDWHULDLV� ±
FRQGXWRUHV�� LVRODQWHV� H� VHPLFRQGXWRUHV� ± H� R� FRPSRUWDPHQWR� GH� DOJXPDV� JUDQGH]DV�
FRPR� FRUUHQWH�� WHQVmR� H� UHVLVWrQFLD� QHVVHV�PDWHULDLV�� Mi� QD� )tVLFD� GR�(VWDGR�6yOLGR� R�
HVWXGR�p�PDLV�SURIXQGR�H�HQYROYH�GHVGH�R�FRPSRUWDPHQWR�GRV�HOpWURQV� HP�SRWHQFLDLV�
SHULyGLFRV�� DWp� RV� SULQFtSLRV� GH� IXQFLRQDPHQWR� GH� GLVSRVLWLYRV� FRPR� GLRGRV� H�
WUDQVLVWRUHV��SDVVDQGR�SRU�WHRULDV�GH�EDQGDV�GH HQHUJLD�H�SURFHVVRV�GH�GRSDJHP�

2V�LPSDFWRV�GRV�VHPLFRQGXWRUHV�QD�VD~GH�GD�SRSXODomR��QR�VROR�H�QD�iJXD��VmR�
WHPDV� GD� %LRORJLD�� 2� &iGPLR�� SRU� H[HPSOR�� p� XVDGR� HP� EDWHULDV� GH� QtTXHO�FiGPLR��
FRPR� UHYHVWLPHQWR� GH� RXWURV� PHWDLV� H� HP� FpOXODV� IRWRHOpWULFDV� H� VXD� LQDODomR� SRGH�
FDXVDU�FRQJHVWmR�SXOPRQDU��DQJXVWLD�UHVSLUDWyULD��SUHVVmR�WRUiFLFD�H�EURQFRSQHXPRQLD��
DOpP�GH�FRQWDPLQDU�R�VROR��R�DU��D�iJXD�H�R�OHQoRO�IUHiWLFR��3$71$,.���������

,VVR� VLJQLILFD�TXH�p�SRVVtYHO�DSURYHLWDU�D�SUHVHQoD�GRV� VHPLFRQGXWRUHV�QD�YLGD�
GRV� HVWXGDQWHV� SDUD� DERUGDU� FRQWH~GRV� FLHQWtILFRV�� WRUQDQGR� R� SURFHVVR� HGXFDFLRQDO�
FRQWH[WXDOL]DGR��³3RU�TXH�QmR�GLVFXWLU�FRP�RV�DOXQRV�D�UHDOLGDGH�FRQFUHWD�D�TXH�VH�GHYD�
DVVRFLDU�D�GLVFLSOLQD�FXMR�FRQWH~GR�VH�HQVLQD����"´��)5(,5(��������

3DUD�TXH�RV�VHPLFRQGXWRUHV�SRVVDP�VHU�WUDEDOKDGRV�GH�PDQHLUD�VLJQLILFDWLYD�QR�
HQVLQR�PpGLR��QR�HQWDQWR��p�IXQGDPHQWDO�TXH�R�SURIHVVRU�SRVVXD�VyOLGRV�FRQKHFLPHQWRV�
VREUH�R�DVVXQWR��0$5&21�HW�DO����������3DUD�LVVR�p�QHFHVViULR�TXH��HP�VXD�IRUPDomR��
WHQKD� YLYHQFLDGR� FRPSRQHQWHV� FXUULFXODUHV� TXH� DEUDQMDP� HVVH� FRQWH~GR� GH� PDQHLUD�
SURIXQGD�H�TXH�JDUDQWDP�R�HQWHQGLPHQWR GHVWH�GH�PDQHLUD� LQWHUGLVFLSOLQDU�� Mi�TXH�VXD�
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LPSRUWkQFLD� H� XVR� UHODFLRQD�VH� FRP� YiULRV� UDPRV� GD� FLrQFLD� �6$1726��9$/(,5$6��
������

'HQWUR� GHVWD� SHUVSHFWLYD�� R� SUHVHQWH� WUDEDOKR� EXVFRX� LGHQWLILFDU� DVVXQWRV�
UHODFLRQDGRV� DRV� VHPLFRQGXWRUHV� TXH� SXGHVVHP� VHU� DERUGDGRV� HP� FRPSRQHQWHV�
FXUULFXODUHV� GH� 4XtPLFD�� )tVLFD� H� %LRORJLD� GRV� FXUVRV� GH� /LFHQFLDWXUD� QD� iUHD� GH�
&LrQFLDV� GD� 1DWXUH]D�� DQDOLVDU� D� SUHVHQoD� GHVWHV� DVVXQWRV� QDV� HPHQWDV� GDV� JUDGHV�
FXUULFXODUHV� RIHUHFLGDV� SHORV� UHIHULGRV� FXUVRV�� YHULILFDU� RV� FRQKHFLPHQWRV� TXH�
SURIHVVRUHV�GH�4XtPLFD��)tVLFD�H�%LRORJLD�HIHWLYDPHQWH�SRVVXHP�VREUH�R�WHPD�H��DOpP�
GLVVR��SURSRU�DWLYLGDGHV�TXH�SHUPLWDP�D�GLVFXVVmR�VREUH�PDWHULDLV�VHPLFRQGXWRUHV�QRV�
FXUVRV� GH� IRUPDomR� GH� SURIHVVRUHV�� UHODFLRQDQGR� R� WHPD� DRV� FRQWH~GRV� GH� 4XtPLFD��
)tVLFD�H�%LRORJLD�

���0HWRGRORJLD�GD�3HVTXLVD

$� SHVTXLVD� FLHQWtILFD� WUD]� UHVXOWDGRV� YHUGDGHLURV� D� SDUWLU� GH� SURFHGLPHQWRV�
PHWRGROyJLFRV� DGHTXDGRV�� TXH� SHUPLWHP� XPD� DSUR[LPDomR� SURGXWLYD� DR� REMHWR� GH�
HVWXGR�� $WHQGHQGR� DRV� REMHWLYRV� GHVWH� WUDEDOKR� IRUDP�� HQWmR�� VHOHFLRQDGRV� WUrV�
SURFHGLPHQWRV� GLVWLQWRV�� SHVTXLVD� ELEOLRJUiILFD�� SHVTXLVD� GRFXPHQWDO� H� SHVTXLVD� GH�
FDPSR�

6REUH� D� SHVTXLVD� ELEOLRJUiILFD�� HVWD� VH� UHDOL]D� SHOR� HVWXGR� GH� UHJLVWURV�
GLVSRQtYHLV�� GHFRUUHQWHV� GH� SHVTXLVDV� DQWHULRUHV�� TXH� VH� HQFRQWUDP QD� IRUPD� GH�
GRFXPHQWRV�LPSUHVVRV�H��RX�HOHWU{QLFRV��WDLV�FRPR�OLYURV��DUWLJRV�RX�WHVHV��6(9(5,12��
�������'H�IRUPD�PDLV�HVSHFtILFD��DOpP�GH�DWHQGHU�DRV�REMHWLYRV EiVLFRV��QHVWH�WUDEDOKR�D�
SHVTXLVD� ELEOLRJUiILFD� IRL� XWLOL]DGD� SDUD� HVWXGDU� OLYURV� H� DUWLJRV� TXH� SXGHVVHP� WUDWDU�
VREUH� VHPLFRQGXWRUHV�� YLVDQGR� VHOHFLRQDU� RV� WHPDV� SDUD� DV� DQiOLVHV� VXEVHTXHQWHV�� 2�
HVWXGR�GRV�WH[WRV�IRL�IHLWR�DWUDYpV�GD�DQiOLVH�GLVFXUVLYD��QD�TXDO�RV�SURGXWRV�WH[WXDLV�VmR�
VHSDUDGDV� HP� XQLGDGHV� GH� VLJQLILFDGRV� H� FDWHJRUL]DGRV� GH� IRUPD FRPSDUDWLYD��
SRVVLELOLWDQGR�FRUUHODFLRQi�ORV��025$(6��*$/,$==,��������

-i� D� SHVTXLVD� GRFXPHQWDO� SRVVXL� PDLRU� DEUDQJrQFLD� GH� IRQWHV�� QmR� VH�
UHVWULQJLQGR�D�GRFXPHQWRV�LPSUHVVRV�RX�HOHWU{QLFRV��PDV�LQFOXLQGR�WDPEpP�IRWRJUDILDV��
ILOPHV��JUDYDo}HV�H�GRFXPHQWRV OHJDLV� �6(9(5,12���������1HVWH� WUDEDOKR�D�SHVTXLVD�
GRFXPHQWDO� IRL� UHDOL]DGD� FRP� EDVH� QDV� JUDGHV� FXUULFXODUHV� H� HPHQWDV� GH� FXUVRV� GH�
OLFHQFLDWXUD� GD� iUHD� GH� FLrQFLDV� GD� QDWXUH]D�� VHQGR� GDGR� WUDWDPHQWR� TXDQWLWDWLYR��
HVWDWtVWLFR�DRV�GDGRV�REWLGRV��1DV�JUDGHV GH�FXUVRV�GH�OLFHQFLDWXUD�HP�4XtPLFD��)tVLFD�H�
%LRORJLD�� PDLV� HVSHFLILFDPHQWH� SRU� PHLR� GD� OHLWXUD� GDV� UHVSHFWLYDV� HPHQWDV�� IRUDP�
SHVTXLVDGRV� FRPSRQHQWHV� FXUULFXODUHV� TXH� DERUGDVVHP� R� WHPD� ³VHPLFRQGXWRUHV´� GH�
PDQHLUD� GLUHWD� RX� LQGLUHWD�� DWUDYpV� GH� DOJXP� DVVXQWR� UHODFLRQDGR�� 3DUD� WDQWR�� IRL�
HODERUDGD� XPD� SODQLOKD� FRQWHQGR� FRPR� WySLFRV� FRQWH~GRV� IXQGDPHQWDLV� SDUD� R�
HQWHQGLPHQWR�GH�VHPLFRQGXWRUHV��VHQGR�IHLWD�D�FRQWDJHP�GH�TXDQWDV�YH]HV�FDGD�WySLFR�
DSDUHFLD� QRV� FRQWH~GRV� SURJUDPiWLFRV� GDV� HPHQWDV� GRV� GLIHUHQWHV� FRPSRQHQWHV�
FXUULFXODUHV� HP� GLIHUHQWHV� FXUVRV� GH� OLFHQFLDWXUD�� $SyV� HVVH� OHYDQWDPHQWR�� IRL�
SHVTXLVDGD� D� ELEOLRJUDILD� XVDGD� SHODV� GLVFLSOLQDV� TXH� DERUGDUDP� R� WHPD� H�� HQWmR�� IRL�
IHLWD�D�DQiOLVH�GH�FRPR�R�FRQWH~GR�p�DERUGDGR�QR�PDWHULDO�XWLOL]DGR��

4XDQWR�j SHVTXLVD�GH�FDPSR��VHX�REMHWLYR�IRL�YHULILFDU�R�TXH�RV�SURIHVVRUHV�GDV�
iUHDV�GD�&LrQFLD�GD�1DWXUH]D�DSUHQGHUDP�VREUH�6HPLFRQGXWRUHV�GXUDQWH�VXD�JUDGXDomR�
H�IRL�UHDOL]DGD�DWUDYpV�GH�TXHVWLRQiULRV�TXH�FRQWLQKDP�TXHVW}HV�IHFKDGDV��FRP�UHVSRVWDV�
SUp�GHILQLGDV�� TXH� SHUPLWLUDP� XPD� DQiOLVH� TXDQWLWDWLYD� EDVHDGD� HP� WUDWDPHQWR�
HVWDWtVWLFR�GRV�GDGRV� FROHWDGRV��7DPEpP�FRQWDUDP�FRP�TXHVW}HV� DEHUWDV�� FRP�HVSDoR�
OLYUH� SDUD� DV� UHVSRVWDV� GRV� SDUWLFLSDQWHV�� TXH� SHUPLWLUDP� XPD� DERUGDJHP� TXDOLWDWLYD�
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UHDOL]DGD�� FRPR� QR� FDVR� GRV� GDGRV� ELEOLRJUiILFRV�� SRU� PHLR� GH� $QiOLVH� 7H[WXDO�
'LVFXUVLYD��025$(6��*$/,$==,��������

���5HVXOWDGRV

$�SHVTXLVD�ELEOLRJUiILFD�LQLFLDO��UHDOL]DGD�HP�OLYURV�GLGiWLFRV�GH�ItVLFD��TXtPLFD�
H�ELRORJLD��SHUPLWLX�D� LGHQWLILFDomR�GH�GLYHUVRV�DVVXQWRV�TXH�HVWDEHOHFHP�UHODomR�FRP�
RV�PDWHULDLV�VHPLFRQGXWRUHV��(VWHV�DVVXQWRV�IRUDP�RUJDQL]DGRV�HP���JUXSRV��HVWUXWXUD��
SURSULHGDGHV��DSOLFDo}HV�H�PHLR�DPELHQWH��FRQIRUPH�VH�REVHUYD�QD�7DEHOD����

7DEHOD����7HPDV�XVDGRV�SDUD�DQiOLVH�GDV�JUDGHV�H�HPHQWDV�

(VWUXWXUD

0DWHULDLV�VHPLFRQGXWRUHV
(VWUXWXUDV�FULVWDOLQDV�
+HWHURHVWUXWXUDV
7pFQLFDV�GH�FUHVFLPHQWR��VtQWHVH�

3URSULHGDGHV

7HRULD�GR�2UELWDO�0ROHFXODU�
%DQGDV�GH�HQHUJLD�
){QRQV
'HIHLWRV�
3URSULHGDGH�ySWLFDV�
7UDQVSRUWH��&RQGXomR�GH�&RUUHQWH�

$SOLFDo}HV

'RSDJHP��6HPLFRQGXWRUHV�WLSR�S�H�Q�
%ORFR�S��7DEHOD�3HULyGLFD��
-XQo}HV�S�Q�
'LRGRV�
7UDQVLVWRUHV�
-XQomR�PHWDO�VHPLFRQGXWRU�
/DVHUV
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2V� WHPDV� UHODFLRQDGRV� j� HVWUXWXUD� HQYROYHP� DVSHFWRV� TXtPLFRV� H� ItVLFRV� GRV�
VHPLFRQGXWRUHV�� WUDWDQGR� GH� TXHP� VmR� RV�PDWHULDLV�� RV� WLSRV� GH� IRUPDo}HV� FULVWDOLQDV�
TXH�RV�FRQVWLWXHP�H�WDPEpP�FRPR�HVVH�WLSR�GH�HVWUXWXUD�SRGH�VHU�VLQWHWL]DGD��2�JUXSR�
GH�WHPDV�TXH�FRQVWLWXHP�DV�SURSULHGDGHV��LQFOXHP�GHVGH�RV�IXQGDPHQWRV�FLHQWtILFRV�TXH�
JHUDP� DV� SURSULHGDGHV� VHPLFRQGXWRUDV�� FRPR� EDQGDV� GH� HQHUJLD� H� YLEUDo}HV� GD� UHGH�
FULVWDOLQD��DWp�RV�IHQ{PHQRV�ySWLFRV�H�GH�FRQGXomR�FDUDFWHUtVWLFRV�GHVVHV�PDWHULDLV��1R�
JUXSR�GH DSOLFDo}HV�GRV�VHPLFRQGXWRUHV��HVWmR�SUHVHQWHV�RV�WHPDV�TXH�VHUYHP�GH�EDVH�
SDUD� R� GHVHQYROYLPHQWR� GD� HOHWU{QLFD�� GHVGH� RV� SURFHVVRV� GH� GRSDJHP� DWp� RV�
GLVSRVLWLYRV�HOHWU{QLFRV�SURSULDPHQWH�GLWRV��FRPR�GLRGRV�H�WUDQVLVWRUHV��(P�UHODomR�DR�
JUXSR� TXH� WUDWD� GR PHLR� DPELHQWH�� RV� WHPDV� LGHQWLILFDGRV� HVWDEHOHFHP� UHODomR� GLUHWD�
FRP� D� ELRORJLD�� HQYROYHQGR� RV LPSDFWRV� TXH� SRGHP� VHU� JHUDGRV� SHOR� GHVFDUWH� GH�
PDWHULDLV�VHPLFRQGXWRUHV�WDQWR�j�VD~GH�TXDQWR�DR�DPELHQWH�

8WLOL]DQGR� FRPR� EDVH� SDUD� DQiOLVH� RV� WHPDV� SUHYLDPHQWH� LGHQWLILFDGRV� H�
RUJDQL]DGRV�� IRUDP� DQDOLVDGDV� DV� JUDGHV� FXUULFXODUHV� H� HPHQWDV� GH� ��� FXUVRV GH�
/LFHQFLDWXUD� DVVLP� GLVWULEXtGRV�� ��� FXUVRV� GH� TXtPLFD�� ��� FXUVRV� GH� ItVLFD� H� ��� GH�
ELRORJLD�� (QWUH� RV� FXUVRV� HVWXGDGRV� LQFOXHP�VH� /LFHQFLDWXUDV� QD� iUHD� GH� &LrQFLDV� GD�
1DWXUH]D� RIHUHFLGDV� SRU� GLIHUHQWHV� ,QVWLWXLo}HV� GH� (QVLQR� 6XSHULRU�� HQWUH� HODV�
8QLYHUVLGDGHV�)HGHUDLV��8QLYHUVLGDGHV�(VWDGXDLV�H�,QVWLWXWRV�)HGHUDLV��

'HQWUH�DV�WUrV�iUHDV�GDV�&LrQFLDV�GD�1DWXUH]D��DV�/LFHQFLDWXUD�HP�)tVLFD�VmR�DV�
TXH� DERUGDP� R� WHPD� VHPLFRQGXWRUHV� FRP� PDLRU� DPSOLWXGH� GH� WHPDV�� PDV� DLQGD� GH�
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PDQHLUD�SRXFR�VLJQLILFDWLYD��XPD�YH]�TXH�WHPDV�PDLV�DSURIXQGDGRV�VmR�HQFRQWUDGRV�HP�
SRXFDV�JUDGHV�

)LJXUD��� $ERUGDJHP�GH�WHPDV�UHODFLRQDGRV�DRV�VHPLFRQGXWRUHV�HP�FRPSRQHQWHV�FXUULFXODUHV�GH�FXUVRV�
GH�OLFHQFLDWXUD�HP�)tVLFD�

&RPR� VH� SRGH� YHULILFDU� QR� JUDILFR� GD� )LJXUD� ��� GDV� ��� JUDGHV� DQDOLVDGDV�� ���
DERUGDP�R�WHPD�PDWHULDLV�VHPLFRQGXWRUHV�HP�DOJXP�GH�VHXV�FRPSRQHQWHV�FXUULFXODUHV��
2XWURV����WHPDV�WDPEpP�VmR�H[SORUDGRV��SRUpP�FRP�XPD�IUHTXHQFLD�PXLWR�PHQRU��H���
GRV� WHPDV� LGHQWLILFDGRV� QD� SHVTXLVD� ELEOLRJUiILFD� QmR� FKHJDP� D� VHU�PHQFLRQDGRV HP�
QHQKXP�FRPSRQHQWH�FXUULFXODU�GH�QHQKXP�GRV�FXUVRV�GH�)tVLFD�� �(VWHV�GDGRV�LQGLFDP�
TXH� RV� FXUVRV� GH� OLFHQFLDWXUD� HP� )tVLFD� JHUDOPHQWH� VH� SURSRH� D� WUDWDU� GR� DVVXQWR�
VHPLFRQGXWRUHV��PDV�R�ID]HP�GH�PDQHLUD�VXSHUILFLDO��GHVGH�VXDV�SURSRVWDV�FXUULFXODUHV�

2V FXUVRV� GH� OLFHQFLDWXUD� HP� 4XtPLFD� WUDEDOKDP� PXLWR� SRXFR� FRP� PDWHULDV�
VHPLFRQGXWRUHV��,VVR�SRGH�VHU�IDFLOPHQWH�REVHUYDGR�QR�JUiILFR�GD�)LJXUD��D��QR�TXDO�D�
TXDQWLGDGH�GH�WHPDV�H�R�Q~PHUR�SURSRUFLRQDO�GH�RFRUUrQFLD�GHVVHV�WHPDV�QDV�HPHQWDV�
GDV�JUDGHV�FXUULFXODUHV�VmR�DLQGD�LQIHULRUHV�DRV�GRV�FXUVRV�GH�)tVLFD��UHVWDQGR����WHPDV�
TXH� QmR� FKHJDP� D� VHU� PHQFLRQDGRV�� 8PD� DQiOLVH� PDLV� TXDOLWDWLYD� GDV� HPHQWDV� GRV�
GLIHUHQWHV FRPSRQHQWHV�FXUULFXODUHV�PRVWUD�TXH�RV�WHPDV�UHODWLYRV�DRV�VHPLFRQGXWRUHV�
SRGHULDP� VHU� EHP� H[SORUDGRV� GHQWUR� GH� FRQFHLWRV� TXH� Mi� ID]HP� SDUWH� GRV� FRQWH~GRV�
SURJUDPiWLFRV��VHQGR�QHFHVViULR�DSHQDV�DOJXPDV�GLVFXVV}HV�FRPSOHPHQWDUHV��
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)LJXUD��� $ERUGDJHP GH�WHPDV�UHODFLRQDGRV�DRV�VHPLFRQGXWRUHV�HP�FRPSRQHQWHV�FXUULFXODUHV�GH�FXUVRV�
GH�OLFHQFLDWXUD HP�D��4XtPLFD��E��%LRORJLD�

1RV� FXUVRV� GH� OLFHQFLDWXUD� HP� %LRORJLD�� RV� WHPDV� UHODFLRQDGRV� DRV�
VHPLFRQGXWRUHV�VmR�EHP�PHQRV�IUHTXHQWHV��HP�FRPSDUDomR�FRP�RV�RXWURV�GRLV�FXUVRV��
FRPR� SRGH� VHU� YLVWR� QR� JUiILFR� GD� )LJXUD� �E�� 'DV� ��� JUDGHV� DQDOLVDGDV�� VRPHQWH ��
SRVVXHP� FRPSRQHQWHV� FXUULFXODUHV� TXH� DERUGDUDP� DOJXP� WHPD� UHODFLRQDGR� DRV�
VHPLFRQGXWRUHV��REWHQGR�PDLRU�IRFR�RV�WHPDV�UHODFLRQDGRV�DR�0HLR�$PELHQWH�± VD~GH��
SROXLomR� H� ELRDFXPXODomR�� TXH� VHULDP� HIHWLYDPHQWH� RV� DVSHFWRV� PDLV� LPSRUWDQWHV� D�
VHUHP�GLVFXWLGRV�QHVVH�FXUVR��

5HIRUoDQGR� R� TXH� IRL� REVHUYDGR� QD� DQiOLVH� GDV� HPHQWDV�� D� SHVTXLVD� UHDOL]DGD�
FRP����SURIHVVRUHV�GH�TXtPLFD��ItVLFD�H�ELRORJLD�LGHQWLILFRX�TXH�D�PDLRULD���������QmR�
SDUWLFLSRX� RX� QmR� VH� UHFRUGD� GH� WHU� SDUWLFLSDGR� GH� GLVFXVV}HV� VREUH� VHPLFRQGXWRUHV�
GXUDQWH�R�FXUVR�GH�JUDGXDomR� 'HQWUH�RV�SURIHVVRUHV�TXH�VH�OHPEUDP�GH� WHU�DSUHQGLGR�
VREUH� VHPLFRQGXWRUHV�QD�JUDGXDomR��DSHQDV����FRQVHJXHP� LGHQWLILFDU�RV�FRPSRQHQWHV�
FXUULFXODUHV�TXH�DERUGDUDP�R�DVVXQWR��VHQGR�FLWDGDV�DV�GLVFLSOLQDV�GH�)tVLFD�,,,��)tVLFD�
,9� H� )tVLFD� GR� (VWDGR� 6yOLGR�� DERUGDQGR� FRQGXWLYLGDGH� GRV� PDWHULDLV�� HVWUXWXUD� GH�
EDQGDV� H� DSOLFDo}HV�� H� 4XtPLFD� *HUDO� H� 4XtPLFD� ,QRUJkQLFD�� RQGH� VH� WUDEDOKD�
SULQFLSDOPHQWH� FRP� OLJDo}HV� TXtPLFDV� H� VXD� FDSDFLGDGH� GH� DUUDQMRV�PROHFXODUHV� SDUD�
IRUPDomR� GH� HVWUXWXUDV� TXH� FRPS}HP� VyOLGRV�� R� TXH� WDPEpP� FRQFRUGD� FRP� RV�
UHVXOWDGRV�REWLGRV�QD�DQiOLVH�GDV�HPHQWDV��

(P� UHODomR� DRV� FRQKHFLPHQWRV� FRQVWUXtGRV�� FRPR� FRQVHTXrQFLD� GDV� SRXFDV�
GLVFXVV}HV�HP�VHXV�FXUVRV�GH� IRUPDomR��TXDQGR�FRQKHFHP�DOJR�VREUH� VHPLFRQGXWRUHV�
RV�SURIHVVRUHV��HP�VXD�PDLRULD��R�GHILQHP�DSHQDV�GH�PDQHLUD�VXSHUILFLDO��LQGLFDQGR�TXH�
VmR�PDWHULDLV�FRP�FRQGXWLYLGDGH�LQWHUPHGLiULD��HQWUH�LVRODQWHV�H�FRQGXWRUHV��3RXFRV�VmR�
FDSD]HV�GH�H[SOLFDU�FRUUHWDPHQWH�R�TXH�VmR�EDQGDV�GH�HQHUJLD�H�PHQRV�DLQGD�VDEHP�TXH�
ULVFRV� HVWHV�PDWHULDLV� SRGHP�SURSRUFLRQDU� j� VD~GH� H� DR�PHLR� DPELHQWH�� 6HQGR� DVVLP��
ILFD� HYLGHQWH� TXH� RV� OLFHQFLDGRV� QmR� SRVVXHP� FRQKHFLPHQWRV� VXILFLHQWHV� SDUD� XPD�
GLVFXVVmR�DPSOD� H� LQWHUGLVFLSOLQDU� VREUH� VHPLFRQGXWRUHV� HP�VDOD�GH� DXOD� H�TXH�YiULRV�
DVVXQWRV� UHODFLRQDGRV�D� VHPLFRQGXWRUHV�SUHFLVDP�VHU�PDLV�EHP� WUDEDOKDGRV�FRP�HVWHV�
SURILVVLRQDLV�

3DUWLQGR� GRV� UHVXOWDGRV� REWLGRV� QRV� WUrV� SURFHVVRV� GH� SHVTXLVD� DFLPD� IRUDP��
HQWmR�� SUHSDUDGDV� TXDWUR� DWLYLGDGHV� SUiWLFDV�� FRPSRQGR� XPD� VHTXHQFLD� GLGiWLFD� D� VHU
DSOLFDGD� HP� FXUVRV� GH� IRUPDomR� GH� SURIHVVRUHV� GH� FLrQFLDV� GD� QDWXUH]D�� $� SULPHLUD�
DWLYLGDGH��GLUHWDPHQWH�UHODFLRQDGD�j�TXtPLFD��FRQVLVWH�QD�FRQVWUXomR��FRP�PDWHULDLV�GH�
EDL[R�FXVWR��GH�XPD�FpOXOD�GD�HVWUXWXUD�FULVWDOLQD�WLSR�GLDPDQWH��TXH�UHSUHVHQWD�D�IRUPD�
GH� RUJDQL]DomR� GRV� VHPLFRQGXWRUHV� WUDGLFLRQDLV�� DOpP� GH� HYLGHQFLDU� TXH� R� WLSR� GH�
HVWUXWXUD�FULVWDOLQD�GR�VHPLFRQGXWRU�p�UHVXOWDGR�GDV�OLJDo}HV�TXtPLFDV�HQWUH�RV�iWRPRV�
TXH� R� FRPS}H�� D� FpOXOD� FRQVWUXtGD� SRGH� VHUYLU� GH� EDVH� SDUD� DERUGDU� RXWURV� FRQFHLWRV�
UHODWLYRV�DRV�VHPLFRQGXWRUHV�FRPR�EDQGDV�GH�HQHUJLD�RX�GRSDJHP��$�VHJXQGD�DWLYLGDGH�
FRQVLVWH�QD�FRPSDUDomR�GR�FRPSRUWDPHQWR�GD�UHVLVWLYLGDGH�GH�VHPLFRQGXWRUHV�H�PHWDLV�
HP� IXQomR� GD� WHPSHUDWXUD� DWUDYpV� GH� XP� H[SHULPHQWR�� HVVH� FRPSRUWDPHQWR� p� XPD�
FDUDFWHUtVWLFD� TXH� GLIHUHQFLD� RV� GRLV� WLSRV� GH� PDWHULDLV� H� HVWi� UHODFLRQDGR�
FRPSRUWDPHQWR� GH� SRUWDGRUHV� GH� FRUUHQWH�� WHPD� TXH� SHUWHQFH� j� ItVLFD�� $� WHUFHLUD�
DWLYLGDGH�WUDWD�GD�UHODomR�GRV�VHPLFRQGXWRUHV�FRP�R�PHLR�DPELHQWH�± ELRORJLD��QHVWD�RV�
HVWXGDQWHV� WUD]HP� RX� UHFHEHP� H� GHVPRQWDP� HTXLSDPHQWRV� HOHWU{QLFRV�� LGHQWLILFDP� RV�
GLVSRVLWLYRV� VHPLFRQGXWRUHV� SUHVHQWHV� QHVVHV� HTXLSDPHQWRV� ± GLRGRV�� WUDQVLVWRUHV��
VHQVRUHV�����± LGHQWLILFDP�D�FRPSRVLomR��RX�VHMD��RV�HOHPHQWRV�TXtPLFRV�SUHVHQWHV�QHVVHV�
PDWHULDLV� H� LQYHVWLJDP� RV� SUHMXt]RV� TXH� HVVHV� HOHPHQWRV� SRGHP� WUD]HU� j� VD~GH� H� DR�
DPELHQWH�QR�FDVR�GH�XP�GHVFDUWH�LQGHYLGR�GRV�HTXLSDPHQWRV�
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���&RQVLGHUDo}HV�)LQDLV

$�LQVHUomR�GRV�VHPLFRQGXWRUHV�QDV� OLFHQFLDWXUDV�QmR�GHYHULD�VHU�XP�SUREOHPD��
SULQFLSDOPHQWH� DV� GH� ItVLFD� H� TXtPLFD� XPD� YH]� TXH� VHPLFRQGXWRUHV� SRGHP� VHU�
DPSODPHQWH� H[SORUDGRV� FRP� IXQGDPHQWRV� SUHVHQWHV� HP� GLYHUVRV� FRPSRQHQWHV�
FXUULFXODUHV��0HVPR�QDV� OLFHQFLDWXUDV� HP�ELRORJLD�R DVVXQWR�SRVVXL� UHOHYkQFLD� H�SRGH�
VHU�GLUHWDPHQWH�OLJDGR�D�TXHVW}HV�DPELHQWDLV��(VWD�LQVHUomR��RXWURVVLP��SRGHULD�LPSDFWDU�
VLJQLILFDWLYDPHQWH� D� HGXFDomR� EiVLFD�� VHUYLQGR� FRPR� DOLFHUFH� H� PRWLYDomR� SDUD�
DERUGDJHP�GR�WHPD�SHORV�IXWXURV�SURIHVVRUHV��

2� TXH� VH� QRWD�� QR� HQWDQWR�� p� TXH� RV� FXUVRV� UHVSRQViYHLV� SHOD� IRUPDomR� GH�
SURIHVVRUHV� GH� FLrQFLDV� GD� QDWXUH]D� SRVVXHP� JUDGHV� TXH� SRXFR� DERUGDP� RV�PDWHULDLV�
VHPLFRQGXWRUHV��2V�FRQWH~GRV�SURJUDPiWLFRV�GDV�SRXFDV� HPHQWDV�TXH� WUDWDP�GR� WHPD�
SRVVXHP�� QD� PDLRULD� GDV� YH]HV�� FRQFHLWRV� EiVLFRV� TXH� SRVVLELOLWDP� DSHQDV� XPD�
LQWURGXomR�GR�DVVXQWR��&RPR�FRQVHTXrQFLD�RV�SURIHVVRUHV�GDV�&LrQFLDV�GD�1DWXUH]D�QmR�
SRVVXHP�R�FRQKHFLPHQWR�QHFHVViULR�SDUD�SRGHU�WUDEDOKDU�FRP�HVVH�FRQWH~GR�GHQWUR�GH�
VDOD�GH�DXOD�

7HQGR�HP�YLVWD�D�LPSRUWkQFLD�GHVWH�WHPD��SRU�VXD�UHODomR�FRP�D�HOHWU{QLFD��WmR�
SUHVHQWH� QD� VRFLHGDGH� FRQWHPSRUkQHD�� ILFD� HYLGHQWH� D� QHFHVVLGDGH� GH� GHVHQYROYHU�
DWLYLGDGHV� TXH� SHUPLWDP� D� DERUGDJHP� GRV� VHPLFRQGXWRUHV� HP� FXUVRV� GH� IRUPDomR�
LQLFLDO�H�FRQWLQXDGD�GH�SURIHVVRUHV�
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