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6XPiULR� SRUPHQRUL]DGR� GD� /LomR� GH� 6tQWHVH�� HODERUDGR�
SDUD�HIHLWRV�GH�SUHVWDomR�GH�SURYDV�SDUD�REWHQomR�GR�WtWXOR�
DFDGpPLFR� GH� DJUHJDGR� HP &LrQFLDV� 4XtPLFDV� H�
%LROyJLFDV�� (VSHFLDOLGDGH� HP�&LrQFLDV� %LROyJLFDV�� D� TXH�
VH�UHIHUH�D�DOtQHD�H��GR�DUWLJR����GR�5HJXODPHQWR���������
SXEOLFDGR�HP�'LiULR�GD�5HS~EOLFD��6pULH� ,,�� Q������� D ���
GH�-XOKR�GH�������SDUD�D�REWHQomR�GR� WtWXOR�GH�$JUHJDGR�
SHOD� 8QLYHUVLGDGH� GH� 7UiV�RV�0RQWHV� H� $OWR� 'RXUR�� GH�
DFRUGR�FRP�R�'HFUHWR�/HL�Q�������������GH����GH�-XQKR�
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������ $WLYLGDGH�DQWL�SUROLIHUDWLYD���FLWRWy[LFD ��������������������������������������������������� ��
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2� WHPD� GHVWD� /LomR� GH� 6tQWHVH�� ³9$/25,=$d2� '(� 3/$17$6� $520È7,&$6� (�

0(',&,1$,6�3(/$6�35235,('$'(6�%,2$7,9$6�'26�6(86�&20321(17(6´��HQTXDGUD�VH�

QD�8QLGDGH�&XUULFXODU �8&� 6HPLQiULR�,� GR�3URJUDPD�'RXWRUDO�$JUL&KDLQV��'LiULR�GD�

5HS~EOLFD�� ���� VpULH�� 1��� ���� GH� ��� GH� PDUoR� GH� ������� GD 8QLYHUVLGDGH� GH� 7UiV�RV�

0RQWHV�H�$OWR�'RXUR �87$'���2�3URJUDPD�'RXWRUDO�$JUL&KDLQV��&DGHLDV�GH�3URGXomR�

$JUtFROD�± GD�PHVD�DR�FDPSR��$JULFXOWXUDO�3URGXFWLRQ�&KDLQV�± )URP�)RUN�WR�)DUP��p�

XP�FXUVR�GH����FLFOR��DFUHGLWDGR�SHOD�$�(V�H�ILQDQFLDGR�SHOD�)&7��HQFRQWUD�VH�DQFRUDGR�

QR�&HQWUR�GH�,QYHVWLJDomR�H�7HFQRORJLDV�$JURDPELHQWDLV�H�%LROyJLFDV��&,7$%��H�FRQWD�

FRP� D� SDUWLFLSDomR� GH� YiULRV� GRFHQWHV�LQYHVWLJDGRUHV� GH� YiULRV� GHSDUWDPHQWRV� GD�

87$'��DIHWRV�DR�&,7$%�H�DR�&HQWUR�GH�4XtPLFD ± 9LOD�5HDO �FHQWUR�GH�LQYHVWLJDomR�

TXH� WDPEpP� VXSRUWD� HVWH 3URJUDPD� 'RXWRUDO��� $ 8&� 6HPLQiULR� ,�� p� DQXDO�� WHP XP�

HVIRUoR�GH ��(&76��IXQFLRQD�QR����DQR�FXUULFXODU�GR�FXUVR��FRP ����K�GH�WUDEDOKR�VHQGR�

�� K�GH�FRQWDFWR QD�WLSRORJLD�VHPLQiULR��6���QDV iUHDV FLHQWtILFDV� %LRORJLD�H�%LRTXtPLFD�

�%%��� ,QG~VWULDV�$OLPHQWDUHV� �,$��� 3URGXomR�$JUtFROD� H�$QLPDO� �3$$�� H�&LrQFLDV� GD�

7HUUD� �&7�� GH� DFRUGR�FRP�D�3RUWDULD����������GH����GH�0DUoR H�R�5HJXODPHQWR�GR�

FXUVR�� $ FDQGLGDWD�p�D UHJHQWH�GHVWD�8&� GHVGH D FULDomR�GHVWH�FLFOR�GH�HVWXGRV��3HOR�

TXH�RUJDQL]RX�H� HVWUXWXURX� D 8& H� DUWLFXOD� FRP�RV� HVWXGDQWHV�R�SODQR�TXH�PHOKRU� VH�

DGHTXD� j� VXD� IRUPDomR�� GH� DFRUGR� FRP� RV� REMHWLYRV� LQGLYLGXDLV GR� HVWXGDQWH�

HQTXDGUDGRV�QD�8&��GDGR TXH�HVWH�FLFOR�GH�HVWXGRV�p GH�IRUPDWR�YDULiYHO H DGHTXDGR�D�

FDGD HVWXGDQWH�

'HQWUR�GRV�REMHWLYRV�GD�8&�GH�6HPLQiULR�,��SUHWHQGH�VH�TXH�RV�HVWXGDQWHV�

���$GTXLUDP�RX� DSURIXQGHP� FRQKHFLPHQWRV� HP�DVVXQWRV� UHODFLRQDGRV� FRP�

DV� FDGHLDV� GH� SURGXomR� DJUR�DOLPHQWDU�� GHVGH� D� SURGXomR� DJUtFROD� DWp� j�

YDOLGDomR�GD�TXDOLGDGH�QXWULFLRQDO�H�HIHLWRV�QD�VD~GH�KXPDQD�

��� $GTXLUDP� FRQKHFLPHQWRV� IXQGDPHQWDLV� SDUD� D� FRPXQLFDomR� HP� FLrQFLD� H� D�

QtYHO�HPSUHVDULDO��SDUD DVVHJXUDU�XPD�HOHYDGD�FDSDFLGDGH�GH�DGDSWDomR�D�QRYDV�H�

FRPSOH[DV� VLWXDo}HV� EHP� FRPR� XP� WUDEDOKR� PXOWLGLVFLSOLQDU�� TXHU� D� QtYHO�

QDFLRQDO�TXHU�JOREDO�

���$GTXLUDP�IHUUDPHQWDV�SDUD�GLYXOJDU�FLrQFLD�H�FRQKHFLPHQWR�FLHQWtILFR��

� KWWSV���GUH�SW�DSSOLFDWLRQ�ILOH�D���������



� 3URYDV�GH�$JUHJDomR

$0e/,$�0� /23(6�',$6�'$�6,/9$

��� &RPSUHHQGDP� R� SDSHO� GDV� FDGHLDV� GH� SURGXomR� DJUtFROD QXP� FRQWH[WR�

VRFLRHFRQyPLFR�

��� 3DUWLFLSHP� QD� GLVFXVVmR� GH� DVVXQWRV� FLHQWtILFRV� UHODFLRQDGRV� FRP� FDGHLDV� GH�

SURGXomR� DJUtFROD�� TXH� DXPHQWHP� D� DSWLGmR� SDUD� VROXFLRQDU� QRYRV� GHVDILRV�

WRUQDQGR�VH�PDLV�FRPSHWHQWHV�H�FRPSHWLWLYRV�QR�DPELHQWH�H[WUDXQLYHUVLWiULR�

'H� IRUPD� D� VDWLVID]HU� RV REMHWLYRV� GHVWD�8& �HP� SDUWLFXODU� DR� REMHWLYR� ���� HVWD�

/LomR��QR�IRUPDWR�GH�VHPLQiULR��WHP�FRPR�REMHWLYR DSUHVHQWDU�DRV�HVWXGDQWHV��

L��8P�WHPD�WUDQVYHUVDO�jV�YiULDV�iUHDV�GR�FLFOR�GH�HVWXGRV� HQTXDGUDQGR D�iUHD�GH

SURGXomR� GH� SODQWDV DURPiWLFDV� H� PHGLFLQDLV� �3$0V�� H� VXD� UHOHYkQFLD�

VRFLRHFRQyPLFD�� FRP D� iUHD� GDV� &LrQFLDV� %LROyJLFDV DWUDYpV� GH� HVWXGRV� GRV

HIHLWRV GHVWDV QD�VD~GH KXPDQD��5HDOoDQGR D�LPSRUWkQFLD�GD�SURGXomR�GH�SODQWDV

HP�DPELHQWH�VXVWHQWiYHO�H�D SURWHomR�GH�HVSpFLHV�HQGpPLFDV�H�DPHDoDGDV�

LL��0HWRGRORJLDV� SDUD� D DYDOLDomR� H� YDOLGDomR� GH� FRPSRQHQWHV� ELRDWLYRV�� FRPR�

IHUUDPHQWDV SDUD�D FDWHJRUL]DomR�GH SODQWDV�HP DOLPHQWRV� IXQFLRQDLV�H�RX IRQWHV�

GH�PROpFXODV�ELRDWLYDV�FRP�SURSULHGDGHV�QXWUDFrXWLFDV�

LLL�� $OJXQV� PRGHORV ELROyJLFRV�� HVVHQFLDOPHQWH LQ� YLWUR �PRGHORV� FHOXODUHV� H�

HQ]LPiWLFRV�� SDUD� HVWXGDU D FRUUHODomR� HQWUH� D� FRPSRVLomR� ILWRTXtPLFD�� GHVWDV�

SODQWDV� HP�PROpFXODV�ELRDWLYDV� H RV�SRWHQFLDLV�HIHLWRV�QD�VD~GH��HYLGHQFLDQGR�R�

HIHLWR�PRGXODGRU�GHVWDV�PROpFXODV�HP�YLDV�FHOXODUHV�HVSHFtILFDV�

(VWD� IRL� XPD� HVFROKD�PXLWR� SRQGHUDGD�� DWHQGHQGR� D� TXH�PXLWDV� RXWUDV� HVFROKDV�

SRGHULDP� WHU� VLGR� SRVVtYHLV�� QR� kPELWR� GHVWD� RX� GH� RXWUDV� 8QLGDGHV� &XUULFXODUHV��

&RQWXGR�� XPD� UD]mR� GD� HVFROKD� GHVWH� WHPD� SDUD� D� /LomR� GH� 6tQWHVH� WHYH� HP� FRQWD� D�

H[SHULrQFLD�FLHQWtILFD�H�WpFQLFD�TXH�D�FDQGLGDWD�WHP�DGTXLULGR�QHVWDV iUHDV DR�ORQJR�GR�

VHX�SHUFXUVR�DFDGpPLFR H�FLHQWtILFR��DOLDGD DR�IDFWR�GH�VHU�XP�WHPD�LQVHULGR�QD�VXD�iUHD�

GH� LQYHVWLJDomR� SHOR� TXH� SRGH� SDUWLOKDU DOJXQV� GRV VHXV� UHVXOWDGRV� GH� LQYHVWLJDomR�

$OLDGR�DLQGD�DR�IDFWR GHVWH WHPD VH�LQVHULU QXP�GRV�REMHWLYRV�GD�8&�GH�6HPLQiULR�,�TXH�

YLVD�DOLDU�D�SURGXomR�GH�SODQWDV��RX�HVWLPXODU�D�SURGXomR�GH�GHWHUPLQDGDV�SODQWDV��SHODV�

VXDV� SURSULHGDGHV� ELRDWLYDV�� FRP� YLVWD� D� LQWURGX]L�ODV� QD� DOLPHQWDomR� SDUD� SURPRYHU�

EHQHItFLRV�QD�VD~GH�+XPDQD�

$�HVWUXWXUD GHVWD�/LomR�GH�6tQWHVH�HQFRQWUD�VH VXPDULDGD�QD�VHFomR����QD�VHFomR���

VHUi�IHLWR�R�VHX�GHVHQYROYLPHQWR�H�QD�VHFomR���VHUi�DSUHVHQWDGD�D�ELEOLRJUDILD�GH�DSRLR�
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$�SUHVHQWH�/LomR�GH�6tQWHVH�LQLFLD�VH�FRP�XPD�EUHYH LQWURGXomR��RQGH�VH�LUi�ID]HU

XPD DERUGDJHP�jV�SODQWDV�DURPiWLFDV�H�PHGLFLQDLV��3$0V��GH�XWLOL]DomR�PDLV�FRPXP��

VDOLHQWDQGR� D� LPSRUWkQFLD� GRV� HVWXGRV� HWQRERWkQLFRV� H� HWQRIDUPDFROyJLFRV� SDUD� D�

GHVFREHUWD�GH�IiUPDFRV��'LULJLQGR�GHSRLV R�IRFR�SDUD�DV�SODQWDV�GD�IDPtOLD�/DPLDFHDH��

HP SDUWLFXODU� DTXHODV� TXH� VmR� XVDGDV� QD� DOLPHQWDomR� KXPDQD�� QDV� VXDV� YiULDV� IRUPDV�

GHVGH� SODQWDV� YHUGHV� D� FRQGLPHQWRV� H LQIXV}HV�� 6HUi� IHLWD� WDPEpP XPD� EUHYH�

DERUGDJHP j�VXD�JUDQGH�UHOHYkQFLD QD�FXOWXUD�GDV�FLYLOL]Do}HV��FRPR�IRQWH�GH�DOLPHQWRV�

H�³PHGLFDPHQWRV´� (VWD�DERUGDJHP�RFXSDUi�QR�Pi[LPR���PLQXWRV�

'H�VHJXLGD��D�/LomR IRFD�VH�QDV�SODQWDV�GR�JpQHUR�7K\PXV /���ID]HQGR�XPD EUHYH�

DERUGDJHP� j� LPSRUWkQFLD� VRFLRHFRQyPLFD� GHVWDV� SODQWDV�� FRQWH[WXDOL]DQGR�D� QD�

UHDOLGDGH� GD� (XURSD�� 3HQtQVXOD� ,EpULFD�� H� HP� SDUWLFXODU� GH� 3RUWXJDO� 6HUi� IHLWD� XPD�

EUHYH� DOXVmR jV HVSpFLHV� HQGpPLFDV� GD� 3HQtQVXOD� ,EpULFD�� VXD� XWLOL]DomR� H�

FRPHUFLDOL]DomR� LQGLFDQGR DV�HVSpFLHV�HQGpPLFDV�GH�3HQtQVXOD�,EpULFD� H�HP�SDUWLFXODU�

GH� 3RUWXJDO� VDOLHQWDQGR� DV� TXH� HVWmR� DPHDoDGDV� GH� H[WLQomR�� VHJXQGR� D� 8QLmR�

,QWHUQDFLRQDO�SDUD�&RQVHUYDomR�GD�1DWXUH]D��8,&1�RX�,8&1���(VWD�DERUGDJHP�RFXSDUi�

QR�Pi[LPR��� PLQXWRV�

$�FRPSRQHQWH�SULQFLSDO�GHVWD�/LomR�GH�6tQWHVH��FHQWUD�VH�QD�FRUUHODomR�HQWUH�DV�

FRPSRQHQWHV� ELRDWLYDV� GH� DOJXPDV� SODQWDV� GR� JpQHUR� 7K\PXV FRP DV SURSULHGDGHV�

QXWUDFrXWLFDV��DYDOLDGDV�FRP�UHFXUVRV�D�HVWXGRV�LQ�YLWUR��1HVWH WySLFR�VHUmR�LQGLFDGDV�DV�

SULQFLSDLV� PROpFXODV� ELRDWLYDV� �H�J��� FRPSRVWRV� IHQyOLFRV�� WHUSHQRV�� SUHVHQWHV� QDV�

SODQWDV� HP� HVWXGR�� 6HUmR� DERUGDGRV� RV� SULQFLSDLV� UHVXOWDGRV� FLHQWtILFRV� UHODWLYRV� D�

DWLYLGDGHV ELROyJLFDV�� DYDOLDGDV� FRP� UHFXUVR� D� VLVWHPDV� LQ� YLWUR �H�J� VFDYHQJLQJ GH

UDGLFDLV OLYUHV��DWLYLGDGH�GH�HQ]LPDV�H�FpOXODV HP�FXOWXUD���WDLV�FRPR��

L��$QWLR[LGDQWH �UHVXOWDQWH�GD�DWLYLGDGH�GH�VFDYHQJLQJ GH�UDGLFDLV�OLYUHV��

LL��$QWL�SUROLIHUDWLYD�H�RX�FLWRWy[LFD��XVDQGR�PRGHORV�GH�FpOXODV�DQLPDLV�

LLL��$QWL�LQIODPDWyULD��XVDQGR�PRGHORV�FHOXODUHV�

LY�� $QWLGLDEpWLFD�� XVDQGR� PRGHORV� HQ]LPiWLFRV� GH� HQ]LPDV� UHOHYDQWHV� QD�

GLJHVWmR�GH�KLGUDWRV�GH�FDUERQR�H�TXH PRGXODP�D�WD[D�GH�DEVRUomR�GH�JOLFRVH�
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Y�� 1HXUR�SURWHWRUD� H� DQWL�HQYHOKHFLPHQWR�� XVDQGR� HQVDLRV� GH� LQLELomR

HQ]LPiWLFD��

6HUi� IHLWD� XPD� FRUUHODomR� HQWUH� DWLYLGDGH� ELROyJLFD�� PROpFXODV� ELRDWLYDV� H�

SRVVtYHO� YDOLGDomR� GHVWDV FRPR� DOLPHQWRV� IXQFLRQDLV� RX� IRQWH� GH�PROpFXODV� ELRDWLYDV�

SDUD�DV� LQG~VWULDV� IDUPDFrXWLFDV��GH�FRVPpWLFD��RX�DOLPHQWDUHV� 1HVWD�VHFomR�VHUi�IHLWD�

DSUHVHQWDomR� H� GLVFXVVmR� GH� DOJXQV� UHVXOWDGRV� REWLGRV� QD� QRVVD� LQYHVWLJDomR� PDLV�

UHFHQWH� (VWD�DERUGDJHP�RFXSDUi�QR�Pi[LPR����PLQXWRV�

&RQVLGHUDo}HV�ILQDLV� HVWD�VHFomR�RFXSDUi�QR�Pi[LPR���PLQXWRV�

$R�ORQJR�GH� WRGD�D�/LomR�GH�6tQWHVH��VHUmR�XVDGRV�HVTXHPDV�� WDEHODV�H� ILJXUDV�

SDUD�LOXVWUDU�RV�FRQFHLWRV�DSUHVHQWDGRV��EHP�FRPR�SDUD�DSUHVHQWDU�RV�UHVXOWDGRV�REWLGRV�

GD� LQYHVWLJDomR� $�PDLRU�SDUWH�GHVWHV� DX[LOLDUHV�QmR� VHUi� LQFOXtGD�QD� VHFomR� VHJXLQWH��

RQGH�VRPHQWH�DOJXPDV�WDEHODV�VHUmR�LQFOXtGDV�GH�IRUPD�D�UHVXPLU�D�LQIRUPDomR��TXH�VH�

SUHWHQGH�VXPiULD�
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$�XWLOL]DomR GH�SODQWDV DURPiWLFDV�H�PHGLFLQDLV��3$0V��p�WUDQVYHUVDO�jV�YiULDV�

FLYLOL]Do}HV� H� SRSXODo}HV�� 'HVWD� XWLOL]DomR�� DR� ORQJR� GRV� WHPSRV�� DFXPXORX�VH�

FRQKHFLPHQWR� SRSXODU� VREUH� RV� VHXV� EHQHItFLRV� H� DV� VXDV� DSOLFDo}HV� DOLPHQWDUHV� H�

PHGLFLQDLV��'H�VDOLHQWDU�TXH��DWp�PHDGRV�GR�VpFXOR�;,;��DV�SULQFLSDLV�IRQWHV�GH�DJHQWHV�

WHUDSrXWLFRV�XWLOL]DGDV�SHORV�VHUHV�KXPDQRV��HUDP SODQWDV� $WXDOPHQWH��FHUFD�GH�����GD�

SRSXODomR�DLQGD�GHSHQGH�GH�³PHGLFDPHQWRV´ FRP�RULJHP�ERWkQLFD� �6HQ�DQG�6DPDQWD�

������� 2V� FRQKHFLPHQWRV� HWQRERWkQLFRV�� R� VHX� UHFRQKHFLPHQWR� FRPR� FLrQFLD�� D�

SURPRomR�GH� H[SHGLo}HV� HWQRERWkQLFDV� SRU� SDUWH� GH� LQVWLWXLo}HV�� FRPR� D�2UJDQL]DomR�

0XQGLDO�GH�6D~GH� �206���H�GH�HPSUHVDV� IDUPDFrXWLFDV�� FRQVWLWXtUDP�XPD�IHUUDPHQWD�

GH� LQYHVWLJDomR� TXH� SHUPLWLX� GHVFREHUWDV� LPSRUWDQWHV�� WDLV� FRPR�� PHWIRUPLQD� �GD�

DUUXGD�FDSUiULD�� *DOHJD� RIILFLQDOLV /���� TXLQLQD� �GH� FLQFKRQD�� JpQHUR� &LQFKRQD /����

VDOLFLODWRV� �GD� FDVFD� GH� VDOJXHLUR�� 6DOL[� DOED /���� R� WD[RO�SDFOLWD[HO� �GR� WHL[R�� 7D[XV�

EUHYLIROLD 1XWW����H�GH�PXLWDV�RXWUDV WmR�UHOHYDQWHV�FRPR�HVWDV �6HQ�DQG�6DPDQWD�������

$WDQDVRY� HW� DO�� ������� $SHVDU� GRV� HVWXGRV� HWQRERWkQLFRV� VHUHP� FRPXQV� HP� PXLWDV�

SDUWHV�GR�PXQGR��QD�3HQtQVXOD�,EpULFD�QmR�Ki�UHJLVWR�GH�HVWXGRV�DQWHULRUHV�D�������H�HP�

3RUWXJDO�RV�HVWXGRV��VHJXLQGR�DV�QRUPDV�HWQRERWkQLFDV��VmR�HVFDVVRV�DWp�������&DPHMR�

5RGULJXHV�HW�DO���������QmR�REVWDQWH�KDYHU�YiULRV�UHODWRV�GH�SURSULHGDGHV�PHGLFLQDLV�GH�

YiULDV� SODQWDV�� $WXDOPHQWH Ki� UHJLVWR� GH� YiULRV� HVWXGRV� HWQRERWkQLFRV� H�

HWQRIDUPDFROyJLFRV� UHODWLYRV� j� IORUD� SRUWXJXHVD� �H�J�� �6LOYD�� 6LOYD�� 6LOYD�� HW� DO�� ������

&DPHMR�5RGULJXHV� HW� DO�� ������ 1HYHV� HW� DO�� ������� H� R� ,QVWLWXWR� GD� &RQVHUYDomR� GD�

1DWXUH]D� WHP� SURPRYLGR� H� HVWLPXODGR� D� FROHomR� GHVVH� FRQKHFLPHQWR�� &RQWXGR�� D�

HYLGrQFLD� FLHQWtILFD� GRV� DWULEXWRV� HWQRIDUPDFROyJLFRV�� SDUD� D� PDLRULD� GDV� SODQWDV�

HQGpPLFDV� GD� IORUD� SRUWXJXHVD�� DLQGD� p� HVFDVVR�� DSHVDU� GR� JUDQGH� LQWHUHVVH� TXH� HVWH�

DVVXQWR� WHP� YLQGR� D� GHVSHUWDU� D� XPD� SDUWH� GD� FRPXQLGDGH� DFDGpPLFD�FLHQWtILFD�� 'R�

SRQWR GH� YLVWD� GD� FDQGLGDWD�� D� HYLGrQFLD� FLHQWtILFD� GH� DWULEXWRV� ELRDWLYRV�� WDPEpP�

FRQVWLWXL XPD� IHUUDPHQWD� SDUD� D� SUHVHUYDomR� H� LQFHQWLYR� j� SURGXomR� GDV� UHVSHWLYDV�

HVSpFLHV�

1D�(XURSD�� GRV�PDLV� GH� ���PLO� WD[D� GH� SODQWDV� LGHQWLILFDGRV�� GLVWULEXtGRV� SRU�

FHUFD� GH ���� IDPtOLDV�� Vy� FHUFD� GH� ���� �GLVWULEXtGRV� SRU FHUFD� GH� ��� IDPtOLDV�� WrP�
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DWULEXWRV�PHGLFLQDLV� �$OOHQ� HW� DO�� ������ (XUR�0HG� ������������ $� WDEHOD� � DSUHVHQWD�

DOJXQV�H[HPSORV�GH�SODQWDV�DURPiWLFDV�H�PHGLFLQDLV�FRPXQV��GD�IORUD�(XURSHLD��XVDGDV�

FRPXPPHQWH��VDOLHQWDQGR DOJXPDV�GDV�VXDV�DSOLFDo}HV�

7DEHOD��� ([HPSORV�GH�SODQWDV�GD�IORUD�(XURSHLD�XVDGDV�SHORV�VHXV�DWULEXWRV�PHGLFLQDLV��,QGLFD�
VH� D� IDPtOLD�� D� HVSpFLH� �GHVLJQDomR� WD[RQyPLFD� H� R� QRPH� FRPXP�� H� DOJXPDV� GDV� VXDV�
XWLOL]Do}HV��
)DPtOLD� (VSpFLH��H[HPSORV 8WLOL]DomR

$VWHUDFHDH� $UWHPLVLD�JUDQDWHQVLV %RLVV��
�FDPRPLOD�UHDO�

,QIXV}HV��SURSULHGDGHV�GLJHVWLYDV����

+\SHULFDFHDH +\SHULFXP� SHUIRUDWXP /��
�(UYD� GH� 6mR� -RmR�� RX�
+LSHULFmR�

,QIXV}HV�� GLXUpWLFR�� SDUD� WUDWDPHQWR� GH�
SUREOHPDV� LQWHVWLQDLV� H� GHSUHVVmR� H� RXWURV�
WUDQVWRUQRV�GR�KXPRU����

/DPLDFHDH /DYDQGXOD� DQJXVWLIROLD 0LOO��
�/DYDQGD RX�DOID]HPD�

,QIXV}HV� H� (2V�� FDOPDQWH�� DQWLR[LGDQWH��
DQWLPLFURELDQR�����

0HQWKD [�SLSHULWD /�
�+RUWHOm�SLPHQWD�RX�
KRUWHOm�KLEULGD�

,QIXV}HV H� (2V�� GHVFRQJHVWLRQDQWH� QDVDO��
GLJHVWLYR�� DQWLPLFURELDQR�� DQWLYLUDO�� DQDOJpVLFR��
HQWUH�RXWURV����

0HOLVVD�RIILFLQDOLV /��
�(UYD�FLGUHLUD�

,QIXV}HV� H� (2V�� FDOPDQWH�� GLJHVWLYD��
DQWLHVSDVPyGLFD��«�����

2FLPXP�EDVLOLFXP /�
�0DQMHULFmR��

,QIXV}HV�H�(2V� DQWLPLFURELDQR��DQWLFRQYXOVLYR��
DQWLR[LGDQWH« ���

2ULJDQXP�YXOJDUH /�
�2UpJmR�

,QIXV}HV� H� (2V�� DQWLPLFURELDQR�� DQWL�
LQIODPDWyULR��DQDOJpVLFR��H[SHWRUDQWH « ���

5RVPDULQXV�RIILFLQDOLV /�
�$OHFULP�

,QIXV}HV� H� (2V�� DQWLPLFURELDQR�� DQWL�
LQIODPDWyULR��DQDOJpVLFR��DQWLR[LGDQWH« ���

6DOYLD�RIILFLQDOLV /�
�6iOYLD�

,QIXV}HV�H�(2V��DQWLR[LGDQWH��DQWL�LQIODPDWyULR��
DQWLFDQFHUtJHQR«����

7K\PXV�YXOJDULV /��
�7RPLOKR�FRPXP�

,QIXV}HV� H� (2V�� 'LJHVWLYR�� DQWLR[LGDQWH�� DQWL�
LQIODPDWyULR« ���

/DXUHDFHDH /DXUXV�QRELOLV /��
�/RXUR�

,QIXV}HV�H�(2V��DQWLVVpSWLFR��GLJHVWLYR��« ����

$EUHYLDWXUDV��2(V��yOHRV�HVVHQFLDLV��5HIHUrQFLDV�H�QRWDV� ����3ODQWD�HQGpPLFD�GD�6HUUD�1HYDGD�HP�ULVFR�
GH� H[WLQomR� �%DUUHUR� HW� DO�� ������ ���� 3ODQWD� DEXQGDQWH� QD� IORUD� GD� (XURSD�� ÈVLD� H� QRUWH GH� ÈIULFD�
�*UHHVRQ��6DQIRUG��DQG�0RQWL�������������5HQDWD�DQG�.U]\V]WRI�������������0F.D\�DQG�%OXPEHUJ�������
�����-RVKL�������������&DUERQH�HW�DO�������� �����=DFFDUGHOOL�HW�DO�������� �����7DJKRXWL��0DUWLQV�*RPHV��HW�
DO������E�� �����6DPSDLR�HW�DO���������

$V� SODQWDV� DURPiWLFDV� H� PHGLFLQDLV� GH� XWLOL]DomR� PDLV� FRPXP� QD� (XURSD�

GLVWULEXHP�VH�SRU�YiULDV�IDPtOLDV �FHUFD�GH������'HYLGR�jV�VXDV�SURSULHGDGHV�DURPiWLFDV��

HP� SDUWH� GHYLGDV� j� QDWXUH]D� GRV� VHXV� yOHRV� HVVHQFLDLV�� VmR� DPSODPHQWH� XVDGDV� HP�

FXOLQiULD��RQGH�VH�GHVWDFD�D�FR]LQKD�PHGLWHUUkQLFD��DVVRFLDQGR�R�HIHLWR�WHUDSrXWLFR�FRP�

DV� FDUDFWHUtVWLFDV� VHQVRULDLV� �JXVWDWLYD� H� ROIDWLYD��� &RQWXGR�� HVWDV� SODQWDV� WrP� XPD�

JUDQGH�LPSRUWkQFLD�VRFLRHFRQyPLFD��GDGR�TXH�VmR�YDVWDPHQWH�XVDGDV��SDUD�H[WUDomR�GH�

yOHRV�HVVHQFLDLV��SDUD�DV�LQG~VWULDV�IDUPDFrXWLFDV��FRVPpWLFDV�H�DOLPHQWDUHV��H�FXOWLYDGDV�
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SDUD� D FRPHUFLDOL]DomR� HP� YHUGH� RX� DSyV� VHFDJHP�� SDUD SUHSDUDomR� GH� LQIXV}HV� H�

FRQGLPHQWRV�

���� 3/$17$6�'2�*e1(52�7+<086 /� (0�32578*$/�

2 JpQHUR� 7K\PXV �FRPXPPHQWH� FRQKHFLGR� SRU� WRPLOKR�� IDPtOLD� /DPLDFHDH��

FRQWpP�PDLV� GH� ��� HVSpFLHV� TXH� VmR�PDLRULWDULDPHQWH� QDWLYDV GD� (XURSD�2FLGHQWDO��

DSUHVHQWDQGR� XPD JUDQGH� GLVSHUVmR� QD� UHJLmR� GR� 0HGLWHUUkQHR� 1D� IORUD� 3RUWXJXHVD�

HVWmR� GHVFULWDV� ��� HVSpFLHV�� VHQGR� TXH� �� DLQGD� HVWmR� GLYLGLGDV� HP� VXEHVSpFLHV�

�(XUR�0HG������������ 1D�PHGLFLQD�SRSXODU��H�VHJXQGR�UHJLVWRV�HWQRIDUPDFROyJLFRV���

DV� HVSpFLHV� GH� 7K\PXV WrP� PXLWDV� SURSULHGDGHV PHGLFLQDLV �H�J� DQWL�KHOPtQWLFDV��

H[SHWRUDQWHV��DQWLVVpSWLFDV��DQWLI~QJLFDV��DQWLPLFURELDQDV��DQWLR[LGDQWHV��DQWLYLUDLV��DQWL�

LQIODPDWyULDV�� VHQGR� FRPXPPHQWH XWLOL]DGDV� QD� SUHSDUDomR� GH� LQIXV}HV�� FDWDSODVPDV��

HWF��(VWDV�SODQWDV� VmR� WDPEpP�YDVWDPHQWH�XVDGDV�FRPR�FRQGLPHQWR��HVSHFLDOPHQWH�QD�

FXOLQiULD�PHGLWHUUkQLFD��/HDO�HW�DO���������

'H� VDOLHQWDU� TXH� HQWUH� DV� YiULDV� HVSpFLHV� GH�7K\PXV HQFRQWUDGDV� HP� 3RUWXJDO�

DOJXPDV�� FRPR� 7K\PXV FLWULRGRUXV �3HUV��� 6FKUHE�� H� 7K\PXV SXOHJLRLGHV /��� VmR�

HVSpFLHV�TXH RFRUUHP�HP�WRGD�D�(XURSD��LQGHSHQGHQWHPHQWH�GH�DV FRQGLo}HV�FOLPiWLFDV�

VHUHP�PXLWR� GLIHUHQWHV�� RXWUDV HVSpFLHV VmR� QDWLYDV� GD�3HQtQVXOD� ,EpULFD�� H�J��7K\PXV

PDVWLFKLQD /��H�7K\PXV ]\JLV /���	�0DUURFRV���H�WDPEpP�HQGpPLFDV�D�HVVDV�UHJL}HV��'H�

HQWUH� DV� HVSpFLHV� HQGpPLFDV�� 3RUWXJDO� SRVVXL� SHOR� PHQRV� � HVSpFLHV� FODVVLILFDGDV� QD�

/LVWD�9HUPHOKD� �5HG� /LVW�� GD� ,8&1� �8QLmR ,QWHUQDFLRQDO� SDUD� D� &RQVHUYDomR� GD�

1DWXUH]D�� ZZZ�LXFQUHGOLVW�RUJ��� FRPR� HVSpFLHV� TXDVH�DPHDoDGDV� GH� H[WLQomR�� FRPR�

VHMD� R�7K\PXV FDUQRVXV�%RLVV�� �%DODR� HW� DO�� ������ FRQKHFLGR� SRU� WRPLOKR� GDV� SUDLDV�

�HQGpPLFD�GH�3RUWXJDO��GD�6HUUD�GD�$UUiELGD��FRVWD�9LFHQWLQD�H�$OJDUYH��H�GH�(VSDQKD��

]RQD� GH�+XHOYD�� R 7K\PXV FDPSKRUDWXV +RIIPDQQV��	�/LQN� �%LO]� ������� FRQKHFLGR�

SRU� WRPLOKR�GR�PDU� �HQGpPLFD�GH�3RUWXJDO�� FRVWD�9LFHQWLQD�� H�R�7K\PXV FDSLWHOODWXV

+RIIPDQQV� 	�/LQN��&DUDSHWR�HW�DO�������� FRQKHFLGR�SRU�WRPLOKR�GR�PDWR��HQGpPLFD�

GH�3RUWXJDO��GD�UHJLmR�GD�6HUUD�GD�$UUiELGD���SRU�WHUHP�XP�KDELWDW�UHVWULWR�H�HVWH�HVWDU�D�

VRIUHU� SUHVV}HV� DQWURSRJpQLFDV� GHYLGR� j� H[SDQVmR� XUEDQD� H� WXUtVWLFD� +i� DLQGD� RXWUD�

HVSpFLH��R�7K\PXV�DOELFDQV +RIIPDQQV��	�/LQN��FRQVLGHUDGD�YXOQHUiYHO��SHOR�IDFWR�GH�R�

Q~PHUR�GH�LQGLYtGXRV�GD�HVSpFLH�HVWDU�D�GHFUHVFHU�
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3HOR� H[SRVWR�� DOJXPDV� HVSpFLHV GH� 7K\PXV VXVFLWDUDP� LQWHUHVVH�� SHOD� VXD�

GLVWULEXLomR� JHRJUiILFD� �UHVWULWD�� H�RX� XWLOL]DomR�� H� DLQGD SHOD IDOWD� GH� FRQKHFLPHQWR�

UHODWLYR�jV� VXDV�PROpFXODV�ELRDWLYDV�H�SRWHQFLDLV�ELRDWLYLGDGHV��(VSpFLHV�� WDLV�FRPR�7��

FLWULRGRUXV��7��PDVWLFKLQD��7��SXOHJLRLGHV� 7��]\JLV �VXEVS��]\JLV��D�VXEHVSpFLH�HQGpPLFD�

GH� 3RUWXJDO��� VmR� XWLOL]DGDV� H� FRPHUFLDOL]DGDV� FRPR� LQIXV}HV�� [DURSHV� RX� RXWUDV�

SUHSDUDo}HV�� R 7�� YXOJDULV p� PXLWR� XVDGR� QD� FXOLQiULD� PDV� WDPEpP� HP� SUHSDUDo}HV�

PHGLFLQDLV��6LOYD�HW�DO��������7DJKRXWL��0DUWLQV�*RPHV��HW�DO������D���2XWUDV��HVSpFLHV��

FRPR� R� 7�� FDUQRVXV�� SUHFLVDP� GH� XUJHQWH� LQWHUYHQomR� SDUD� QmR� VHUHP� H[WLQWDV� H� R�

FRQKHFLPHQWR� FLHQWtILFR� GDV� VXDV� FDUDFWHUtVWLFDV� H�SURSULHGDGHV�SRGH�FRQWULEXLU�SDUD� D�

VXD�SUHVHUYDomR�

'RV� YiULRV HVWXGRV�� GLVSRQtYHLV� QD� OLWHUDWXUD� FLHQWtILFD� UHVVDOWDP�

SDUWLFXODULGDGHV� QD FRPSRVLomR� GRV� H[WUDWRV �REWLGRV� SRU� GLIHUHQWHV� PpWRGRV� H� FRP�

YiULRV� VROYHQWHV RX� FRPELQDo}HV� GH� VROYHQWHV�� HP� ILWRTXtPLFRV�� TXHU� QDV� UHVSHWLYDV�

ELRDWLYLGDGHV��TXH�GHPRQVWUDP�DV�GLIHUHQWHV�SRWHQFLDOLGDGHV�GHVWDV�HVSpFLHV�GH�7K\PXV�

FRP� SURSULHGDGHV� QXWUDFrXWLFDV� H� FRPR� DOLPHQWRV� IXQFLRQDLV�� (�� DR� PHVPR� WHPSR�

VDOLHQWD�DV�GLIHUHQoDV�HQWUH�HVSpFLHV��$�WUDQVIHUrQFLD�GHVWH�FRQKHFLPHQWR�FRQVWLWXL�XPD�

PDLV�YDOLD� SDUD� TXH� HQWLGDGHV� FRPSHWHQWHV� SHQVHP� HP� LQYHVWLU� QD� VXD� SURGXomR� H�

SUHVHUYDomR�
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���� &255(/$d2�(175(�$6�35,1&,3$,6�&20321(17(6�%,2$7,9$6�'( $/*80$6

(63e&,(6�'(�7+<086 &20�$6�68$6�35235,('$'(6�1875$&Ç87,&$6

1HVWD� VHFomR� GDU�VH�i� rQIDVH� D UHVXOWDGRV� GH� LQYHVWLJDomR� HP� TXH� D� FDQGLGDWD�

HVWHYH� HQYROYLGD�� TXH� VHUmR� FRPSDUDGRV� H� FRPSOHPHQWDGRV� FRP� GDGRV GH� RXWURV�

WUDEDOKRV� FLHQWtILFRV� GD� iUHD �GH� RXWURV� LQYHVWLJDGRUHV��� 6HUmR� HVFROKLGDV�

HVVHQFLDOPHQWH��DV�VHJXLQWHV�HVSpFLHV�GR�JpQHUR�7K\PXV��7��FDUQRVXV��7��FLWULRGRUXV��7��

PDVWLFKLQD��7��SXOHJLRLGHV� 7�� ]\JLV VXEVS��]\JLV H�7��YXOJDULV��FXMDV� WD[RQRPLDV�HVWmR

EHP� GHVFULWDV� QD� OLWHUDWXUD�� 6HUmR� WDPEpP� LQFOXtGRV� UHVXOWDGRV� GH� WRPLOKR�ODUDQMD��

GHVLJQDGR�SRU�7K\PXV�IUDJUDQWLVVLPXV��GDGR�TXH HVWD�HVSpFLH��TXH�VH�MXOJD�XP�KLEULGR�

GR�7��YXOJDULV��FRPHoD D�VHU�LQWURGX]LGD�QD�DOLPHQWDomR�FRPR�FRQGLPHQWR��$ )LJXUD��

PRVWUD�IRWRV�GHVWDV�HVSpFLHV HP IORUDomR�

7��FDUQRVXV 7��[ FLWULRGRUXV 7��PDVWLFKLQD

7��SXOHJLRLGHV 7��]\JLV�VXEVS� ]\JLV 7K\PXV�YXOJDULV 7RPLOKR�ODUDQMD

)LJXUD� �� (VSpFLHV� GH� WRPLOKRV� XVDGRV� QD� SUHSDUDomR� GH� LQIXV}HV�� [DURSHV� RX� QD� FXOLQiULD��
7RGDV�DV�HVSpFLHV��FRP�H[FHomR�GR�WRPLOKR�ODUDQMD�SRGHP�VHU�HQFRQWUDGDV�QR�MDUGLP�ERWkQLFR�
GD� 87$'�� �)RWRV� REWLGDV� QD� DOWXUD� GD� IORUDomR� H� GH� FROKHLWD� GDV� PHVPDV�� QD� 87$'� RX� QD�
(UYLWDO��SHORV�HOHPHQWRV�GR�/DERUDWyULR�GH�%LRORJLD�H�%LRTXtPLFD�&HOXODU��



�� 3URYDV�GH�$JUHJDomR

$0e/,$�0� /23(6�',$6�'$�6,/9$

������ 35,1&,3$,6�02/e&8/$6 %,2$7,9$6�$1$/,6$'$6�1(67$6�3/$17$6

8PD�IRUPD�GH�DQDOLVDU�DV�FRPSRQHQWHV�ELRDWLYDV�p�DWUDYpV�GD�H[WUDomR�TXtPLFD�

XVDQGR�VROYHQWHV H�VXEVHTXHQWH�FDUDFWHUL]DomR�GRV�H[WUDWRV��&RP R�REMHWLYR�GH HVWXGDU�

HIHLWRV�ELRDWLYRV�QD�VD~GH�KXPDQD��RSWRX�VH�SRU�PRVWUDU�UHVXOWDGRV�GH�H[WUDomR�DTXRVD��

TXH�PLPHWL]D� DV�PROpFXODV� H[WUDtGDV� GXUDQWH� D� SUHSDUDomR� GH� XPD� LQIXVmR�� WLVDQD� RX�

PHVPR� DV� HOXtGDV QR� VXFR� GLJHVWLYR�� TXDQGR� DV� SODQWDV� VmR� LQJHULGDV� QD� IRUPD� GH�

DOLPHQWR�� 3RU� RXWUR� ODGR�� FRQKHFHU� R� SHUILO� ILWRTXtPLFR� GD� SODQWD�� DWUDYpV� GH� XPD�

H[WUDomR� H[DXVWLYD�� SHUPLWH�QRV� DYDOLDU� R� SRWHQFLDO� IDUPDFROyJLFR� GD� SODQWD� H� D� VXD�

SRVVtYHO�XWLOL]DomR�FRPR�IRQWH�GH�PROpFXODV�SDUD�DV�LQG~VWULDV�IDUPDFrXWLFD��FRVPpWLFD�

H�DOLPHQWDU��

$VVLP�� QHVWD� /LomR� GH� 6tQWHVH�� LUmR� VHU� DSUHVHQWDGRV� UHVXOWDGRV� REWLGRV� GD�

DQiOLVH�GH�H[WUDWRV�REWLGRV�SHORV�VHJXLQWHV�PpWRGRV�GH�H[WUDomR��

L�� 'HFRFomR� FRP� iJXD� �$'��� SDUD� H[WUDLU� RV� FRPSRQHQWHV� KLGURVVRO~YHLV� L�H�

DTXHOHV� TXH� HVWmR� SRWHQFLDOPHQWH� ELR�GLVSRQtYHLV TXDQGR� XP� LQGLYtGXRV� LQJHUH� HVWDV�

SODQWDV��FRPR�³FKi´�LQIXVmR�WLVDQD�RX�FRQGLPHQWR���

LL�� ([WUDomR� H[DXVWLYD�� XVDQGR� XPD� PLVWXUD� KLGUR�HWDQyOLFD� �+(�� �������� GH�

IRUPD D� UHPRYHU� SUDWLFDPHQWH� WRGRV RV ILWRTXtPLFRV� GD� SODQWD� SHUPLWLQGR� D

FDUDFWHUL]DomR�GR�FRQWH~GR�HP�ILWRTXtPLFRV�GD�PHVPD��

'D�FDUDFWHUL]DomR�GRV�H[WUDWRV� SRU�PpWRGRV�LQ�YLWUR H�SRU�+3/&��FURPDWRJUDILD�

OtTXLGD�GH� DOWD� HILFLrQFLD�� H�/&�06� �FURPDWRJUDILD� OtTXLGD�DVVRFLDGD� D� HVSHFWURPHWULD�

GH� PDVVD��� GHVWDFD�VH� R� iFLGR� URVPDUtQLFR� TXH� HVWi� SUHVHQWH� HP� WRGDV� DV� HVSpFLHV�

HVWXGDGDV�� FRPR� FRPSRVWR� PDLRULWiULR�� FRP� H[FHomR� GR� 7�� FDUQRVXV TXH� DSUHVHQWD�

FRPR� FRPSRVWRV� PDLRULWiULRV� iFLGRV� VDOYLDQyOLFRV�� 2� iFLGR� URVPDUtQLFR� H� VHXV�

GHULYDGRV� RIHUHFHP� XPD� DPSOD� JDPD� GH� ELRDWLYLGDGHV� FLHQWLILFDPHQWH� FRPSURYDGDV��

FRPR� DQWLR[LGDQWHV�� DQWL�SUROLIHUDWLYRV�� DQWL�LQIODPDWyULD�� DQWL�DQJLRJpQLFD��

DQWLPLFURELDQRV� H� RXWUDV� �FRPR� UHVXPLGR� �0DUWLQV�*RPHV�� 1XQHV�� HW� DO�� ������� $�

7DEHOD���DSUHVHQWD�XP�VXPiULR�GRV�SULQFLSDLV�FRPSRVWRV�ELRDWLYRV��FRP�GHVWDTXH�SDUD�

FRPSRVWRV� IHQyOLFRV� PDLRULWiULRV� H� SDUD� RV� GRLV� WHUSHQRV� HVWXGDGRV�� GDGD� D� VXD�

LPSRUWkQFLD�QD�PRGXODomR�GH�DOJXPDV�YLDV�FHOXODUHV�
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7DEHOD� �� /LVWD� GRV� SULQFLSDLV� ILWRTXtPLFRV� HQFRQWUDGRV� HP� DOJXPDV HVSpFLHV� GH� 7K\PXV��
,QGLFDP�VH�RV�SROLIHQyLV�PDLRULWiULRV�H�RV�GRLV�WULWHUSHQyLGHV�DQDOLVDGRV�

PJ���J�GH�H[WUDWR

(VSpFLH &RPSRVWR $' +( 5()

7��FDUQRVXV ,VyPHUR� GR� iFLGR� VDOYLDQyOLFR�
$

�������� �������� �0DUWLQV�
*RPHV� HW� DO��
�����

ÈFLGR�VDOYLDQyOLFR�. �������� ��������
ÈFLGR�URVPDUtQLFR �������� ��������
ÈFLGR�XUVyOLFR � ���������
ÈFLGR�ROHDQyOLFR � ��������

7��FLWULRGRUXV ÈFLGR�URVPDUtQLFR ��������� ��������� �7DJKRXWL��
0DUWLQV�
*RPHV�� HW� DO��
����D�

ÈFLGR�VDOYLDQyOLFR�, � ��������
,VyPHUR� GR� iFLGR� VDOYLDQyOLFR�
$

�������� ��������

/XWHROLQD��"��2�KH[XURQLGH �������� ��������
ÈFLGR�XUVyOLFR � �
ÈFLGR�ROHDQyOLFR � �

7��PDVWLFKLQD ÈFLGR�URVPDUtQLFR ��������� �������� �7DJKRXWL��
0DUWLQV�
*RPHV��
6FKlIHU� HW� DO��
�����

,VyPHUR� GR� iFLGR� VDOYLDQyOLFR�
$

�������� ��������

/XWHROLQD��"��2�KH[RVLGH ������� ��������
ÈFLGR�XUVyOLFR � �
ÈFLGR�ROHDQyOLFR � �

7��SXOHJLRLGHV ÈFLGR�URVPDUtQLFR ��������� ���������� �7DJKRXWL�HW�DO��
�����

/XWHROLQD��"��2�KH[XURQLGH �������� ��������
(ULRGLFW\RO��"��2�KH[XURQLGH �������� ��������
&KU\VRHULRO��"��2�KH[XURQLGH �������� ��������
ÈFLGR�XUVyOLFR � �������
ÈFLGR�ROHDQyOLFR � �������

7�� ]\JLV� VXEVS��
]\JLV

ÈFLGR�URVPDUtQLFR �������� �������� �6LOYD� HW� DO��
�����

/XWHROLQD��"��2�KH[RVLGH �������� ��������

ÈFLGR�VDOYLDQyOLFR�, ������� ��������
/XWHROLQD��"��2�KH[XURQLGH �������� ��������
ÈFLGR�XUVyOLFR � �������
ÈFLGR�ROHDQyOLFR � �������

7��YXOJDULV ÈFLGR�URVPDUtQLFR �������� �������� �7DJKRXWL��
0DUWLQV�
*RPHV�� HW� DO��
����D�

ÈFLGR�VDOYLDQyOLFR�, � ��������
/XWHROLQD��"��2�KH[XURQLGH �������� ��������
6DOYLDQROLF�DFLG�. ������� �������
ÈFLGR�XUVyOLFR � �
ÈFLGR�ROHDQyOLFR � �
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7RPLOKR�ODUDQMD ÈFLGR�URVPDUtQLFR ��������� ���������� ��

/XWHROLQD��"��2�KH[XURQLGH ��������� ����������
(ULRGLFWLRO��"��2�KH[RUXQLGH ��������� ���������
6DOYLDQROLF�DFLG�. ��������� ���������
ÈFLGR�XUVyOLFR � �
ÈFLGR�ROHDQyOLFR � �

��� 9DORUHV� H[SHULPHQWDLV� REWLGRV� FRPR� UHVXOWDGR� GH� LQYHVWLJDomR� GD� FDQGLGDWD�� DLQGD� QmR�
SXEOLFDGRV��PDV�GH�DFRUGR�FRP�RV�GH�$IRQVR�HW�DO���������

'H�VDOLHQWDU�TXH��GH�HQWUH�RV�ILWRTXtPLFRV�GHVFULWRV�QHVWDV�HVSpFLHV�GH�7K\PXV��

DR�FRQWUiULR�GH�RXWUDV�HVSpFLHV�GR�JpQHUR�7K\PXV��RV�H[WUDWRV�GH�7��PDVWLFKLQD FRQWrP�

JUDQGHV� TXDQWLGDGHV� GH� GHULYDGRV� GR� iFLGR� VDOYLDQyOLFR�� VHQGR� R� LVyPHUR� GR� iFLGR�

VDOYLDQyOLFR�$�� R� SULQFLSDO� GHULYDGR�� (VWH� LVyPHUR� IRL� LGHQWLILFDGR� HP� H[WUDWRV� GH� 7��

PDVWLFKLQD��SHOD�SULPHLUD�YH]��H�SXEOLFDGR�QXP�WUDEDOKR�UHFHQWH�UHDOL]DGR�SHOR�JUXSR�GD�

FDQGLGDWD��7DJKRXWL��0DUWLQV�*RPHV��6FKlIHU��HW�DO���������2V�iFLGRV�VDOYLDQyOLFRV��HP�

HVSHFLDO� R� $� H� R� %� �RV� PDLV� DEXQGDQWHV� H� RV� PDLV� HVWXGDGRV��� HVWmR� GHVFULWRV� QD�

OLWHUDWXUD�SRU�SRVVXtUHP�YiULDV�ELRDWLYLGDGHV��HP�SDUWLFXODU�DQWLFDQFHUtJHQDV��UHJXODQGR�

DV�YLDV�GD�DSRSWRVH�H�GR�FLFOR�FHOXODU��&KXDQJ�HW�DO��������0D��7DQJ��DQG�<L��������

$GLFLRQDOPHQWH��GH�HQWUH�RV�YiULRV�ILWRTXtPLFRV�DQDOLVDGRV� GHVWDFDP�VH�RV�GRLV�

WULWHUSHQyLGHV�� R� iFLGR� XUVyOLFR� H� R� iFLGR� ROHDQyOLFR�� HQFRQWUDGRV� QRV� H[WUDWRV� KLGUR�

HWDQyOLFRV� �GHYLGR� j� VXD� QDWXUH]D� TXtPLFD� QmR� VmR� H[WUDtGRV� FRP� iJXD�� GH� DOJXPDV�

HVSpFLHV� GH�7K\PXV �7DEHOD� ���� (P� SDUWLFXODU� R� iFLGR� XUVyOLFR�� SHODV� VXDV� SRWHQFLDLV�

ELRDWLYLGDGHV� TXH�LQFOXL�HIHLWRV�DQWL�LQIODPDWyULRV��DQWLR[LGDQWHV��DQWL�DSRSWyWLFRV� DQWL�

FDUFLQRJpQLFRV �6LOYD��$OYDUDGR��HW�DO��������6HR�HW�DO������� H�DQWLPLFURELDQRV��4LDQ�HW�

DO���������HQWUH�RXWURV�

2�SHUILO�ILWRTXtPLFR�GR�WRPLOKR�ODUDQMD�PRVWURX�VH�PXLWR�LGrQWLFR�DR�GR�7K\PXV

YXOJDULV��GHVWDFDQGR�VH�R�HOHYDGR�FRQWH~GR�HP�iFLGR�URVPDUtQLFR��VHJXLGR�GH�OXWHROLQD�

H�iFLGR�VDOYLDQyOLFR�.��GDGRV�QmR�SXEOLFDGRV�H��$IRQVR�HW�DO����������H�DLQGD�D�DXVrQFLD�

GRV�WHUSHQRV��iFLGR�XUVyOLFR�H�iFLGR�ROHDQyOLFR��QRV�H[WUDWRV�KLGUR�HWDQyOLFRV��GDGRV�QmR�

SXEOLFDGRV���

7HQGR� HP� FRQWD� D� FRPSRVLomR� HP� ILWRTXtPLFRV�� p LPSRUWDQWH� DYDOLDU� D�

ELRDWLYLGDGH� GRV� H[WUDWRV�� FRPR� XP� WRGR�� PDV� WDPEpP� DYDOLDU� D� ELRDWLYLGDGH� GRV�

FRPSRQHQWHV�PDLRULWiULRV�LVRODGRV��GH�IRUPD�D�DYDOLDU�VH�H[LVWH�XP�HIHLWR�TXH�UHODFLRQH�
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TXDQWLGDGH� YHUVXV DPSOLWXGH� GH� ELRDWLYLGDGH�� 6HQGR� WDPEpP� LPSRUWDQWH� FRQKHFHU� D�

UHODomR�HQWUH�D�HVWUXWXUD�PROHFXODU�H�RV�DOYRV�FHOXODUHV�

������ $7,9,'$'(�$17,2;,'$17(�(�68$�5(/(9Æ1&,$�$�1Ë9(/�&(/8/$5

7RGRV�RV�H[WUDWRV�GH�7K\PXV LQGLFDGRV�QD�VHFomR�DQWHULRU�GHPRQVWUDUDP�SRVVXLU�

HOHYDGD�DWLYLGDGH�DQWLR[LGDQWH��DYDOLDGDV�SHOD�FDSDFLGDGH�GH�VFDYHQJLQJ�� LQ�YLWUR��GH�

UDGLFDLV� OLYUHV� WDLV� FRPR� R� $%76y� ����� KLGUR[LOR� �y2+�� H� R[LGR� QtWULFR� �y12�� �H�J��

�0DUWLQV�*RPHV� HW� DO�� ������ 6LOYD� HW� DO�� ������ 7DJKRXWL� HW� DO�� �������� 2� PHVPR� VH�

YHULILFRX SDUD� RXWURV� 7K\PXV GHVFULWRV� QD� OLWHUDWXUD�� XVDQGR� RV� PHVPRV� RX� RXWURV�

PpWRGRV� WDLV� FRPR�� VFDYHQJLQJ GR� UDGLFDO�'33+� �'33+y� �����(OHYDGD�FDSDFLGDGH�GH�

VFDYHQJLQJ GR�'33+y IRL�GHVFULWD�SDUD H[WUDWRV�GH 7�� ]\JLV��7��SXOHJLRLGHV H� WRPLOKR�

ODUDQMD� �$IRQVR� HW� DO�� ������� H� GH� 7�� VHUS\OOXP� VXEVS� VHUS\OOXP�� 7�� VWULDWXV�� H� 7��

YXOJDULV �.LQGO��%ODåHNRYLü��HW�DO���������H�RXWURV�

&RQWXGR��GHVWDV�Vy�DV�SURSULHGDGHV�GH�VFDYHQJLQJ GR� �2+��XPD�HVSpFLH�UHDWLYD�GH�

R[LJpQLR��526��H�GR��12��XPD�HVSpFLH�UHDWLYD�GH�QLWURJpQLR��516��p�TXH�WrP�LQWHUHVVH�

ELROyJLFR��SRU�VHUHP�SURGXWRV�GH�UHDo}HV�HQ]LPiWLFDV�HQGyJHQDV��$V�526�H�DV�516�VmR�

IRUPDGDV� FRPR�SURGXWRV� GR�PHWDEROLVPR� FHOXODU� QRUPDO� GD� FpOXOD� H� WrP�XPD�JUDQGH�

UHOHYkQFLD�QD� VLQDOL]DomR�FHOXODU� �6QH]KNLQD�HW� DO�� �������$�PLWRF{QGULD�p�R�SULQFLSDO�

ORFDO� GH� IRUPDomR� GH� 526�� VHQGR R� UDGLFDO� VXSHUy[LGR� �2�
�í�� SURGX]LGR� HP� YiULDV�

UHDo}HV� �H�J�� QR� FRPSOH[R� ,�� FRPSOH[R� ,,�� H�� HVVHQFLDOPHQWH� FRORFDGR� QD� PDWUL]�

PLWRFRQGULDO� PDV� WDPEpP� QR� HVSDoR� LQWHU�PHPEUDQDU� �SURGXWR� GH� FRPSOH[R� ,,� H� GD�

JOLFHURO���IRVIDWR�GHVLGURJHQDVH�� 2�VLVWHPD�HQ]LPiWLFR�GH�GHIHVD� DQWLR[LGDQWH� FHOXODU�

SURPRYH�D�HOLPLQDomR�GHVWDV�HVSpFLHV� UHDWLYDV��YLD� VXSHUy[LGR�GLVPXWDVH��62'���TXHU�

QD� PDWUL]� PLWRFRQGULDO� �0Q�62'�� H� WDPEpP� QR� HVSDoR� LQWHU�PHPEUDQDU� RX�

FLWRSODVPiWLFR �&X� H� =Q�62'��� FRQYHUWHQGR�2�
�í HP� SHUy[LGR� GH� KLGURJpQLR� �+�2���

RXWUD�526���1D�PDWUL]�PLWRFRQGULDO��R�+�2� p�FRQYHUWLGR�QR�UDGLFDO�KLGUR[LOR SRU�XPD�

UHDomR� GH� )HQWRQ� SURPRYLGD� SHOD� DFRQLWDVH� PLWRFRQGULDO �)LJXUD� ��� $SHVDU� GH� D�

PLWRF{QGULD�HVWDU�SURWHJLGD�GDV�526�SHOR�VLVWHPD�HQ]LPiWLFR�GH�GHIHVD�DQWLR[LGDQWH��DV�

526�RULJLQDGDV�QD�PLWRF{QGULD�VmR�YDVWDPHQWH�LPSOLFDGDV�FRPR�SURPRWRUDV�GH�YiULDV�

� $%76��ÈFLGR����
�D]LQR�ELV���HWLOEHQ]RWLD]ROLQR���VXOIyQLFR�
� '33+������'LIHQLO��� SLFULO�KLGUD]LO
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GRHQoDV� �H�J�� LQIODPDomR�� GLDEHWHV�� HQYHOKHFLPHQWR� SUHFRFH�� QHXUR�GHJHQHUDomR��

FDQFUR��� SHOR� TXH� R� FRQWUROR� QRV� QtYHLV� GH�526�p� LPSRUWDQWH� �6QH]KNLQD� HW� DO�� ������

'RNWRURYRYi�HW�DO��������

)LJXUD� �� 9LD� VLPSOLILFDGD� GH� IRUPDomR� GR� UDGLFDO� KLGUR[LOR� FRPR� SURGXWR� GR�PHWDEROLVPR�
PLWRFRQGULDO��

'H� HOHYDGD� UHDWLYLGDGH�� R� y2+� �MXQWDPHQWH� FRP� R� UDGLFDO� VXSHUy[LGR�� p� HQWmR�

SURGXWR� GH� UHDo}HV� TXH� RFRUUHP� QD� PLWRF{QGULD�� FRPR� HWDSDV� GD� UHVSLUDomR� FHOXODU�

7RGDYLD� D�IRUPDomR�GRV�UDGLFDLV�y2+�H�2�
�í WDPEpP�RFRUUH HP�RXWURV�ORFDLV�FHOXODUHV�

FRPR� SURGXWRV� GD� DWLYLGDGH� QRUPDO� SRU� H[HPSOR� GR� SHUR[LVVRPD� �ORFDO� GD� ȕ� H� Į�

R[LGDomR�GH�iFLGRV JRUGRV��GR�PHWDEROLVPR�GH�SXULQDV��DPLQRiFLGRV«���GH�RQGH�UHVXOWD�

D�IRUPDomR�GHVWDV�526�PDV�WDPEpP�GH�516 �)UDQVHQ�HW�DO�������� 'DV�516�IRUPDGDV��

GHVWDFDP�VH�R�y12�H�R�SHUR[LQLWULWR��2122í���HVVHQFLDOPHQWH�FRPR�SURGXWRV�GH�UHDomR�

GD�[DQWLQD�R[HGRUUHGXWDVH� �;25�� VREUH�YiULRV PHWDEROLWRV� 2� y12�p� WDPEpP�SURGXWR

GDV�y[LGR�QtWULFR�VLQWHWDVH �126���SURGX]LGR�D�SDUWLU�GH�/�DUJLQLQD �)LJXUD���� H�SRVVXL�

YiULDV�SURSULHGDGHV�ELROyJLFDV�WDLV�FRPR�YDVRGLODWDGRUDV�H�SUR�LQIODPDWyULDV��7KRPDV�HW�

DO���������HQWUH�RXWUDV��2 y12�QmR�p�PXLWR�UHDWLYR�PDV�DR�UHDJLU�FRP 2�
�í SURGX]LQGR

2122í �)LJXUD�����SURGX]�XPD�516�PXLWR�FLWRWy[LFD�
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)LJXUD��� 9LD�GH�VtQWHVH�VLPSOLILFDGD�GD�IRUPDomR�GH�y[LGR�QtWULFR�SHOD�y[LGR�QtWULFR�VLQWHWDVH�
�126��GH�QLWULF�R[LGH�V\QWKDVH���H�UHDomR�GH�y[LGR�QtWULFR�FRP�R�UDGLFDO�VXSHUy[LGR�SURGX]LQGR�
SHUR[LQLWULWR�

(VWDV� HVSpFLHV� UHDWLYDV� SRVVXHP� D� FDSDFLGDGH� GH� ³DWDFDU´� YiULDV� FRPSRQHQWHV�

FHOXODUHV�� VHQGR� SRU� LVVR� FDXVD� GH� SHUR[LGDomR� OLStGLFD�� R[LGDomR� GH� SURWHtQDV�� GDQRV�

R[LGDWLYRV� QR� '1$�� HQWUH� RXWURV� �/LSLQVNL� ������ 6LOYD�� 6LOYD�� 6RDUHV�� HW� DO�� ������

6QH]KNLQD� HW� DO�� ������ 'RNWRURYRYi� HW� DO�� ������� 7RGRV� HVWHV� GDQRV� HP� HVWUXWXUDV�

IXQGDPHQWDLV� SDUD� D� FpOXOD� DOWHUDP� D� ILVLRORJLD� GD� FpOXOD� FRQGX]LQGR�D� SDUD� YiULRV�

GHVWLQRV�SRVVtYHLV��FRPR�VHMDP�D�PRUWH�FHOXODU�SURJUDPDGD�RX�QmR�UHJXODGD��DSRSWRVH�

YV��QHFURVH��RX�QD�GLYLVmR�GHVUHJXODGD��RULJLQDQGR�SURFHVVRV�FRPR�R�FDQFUR���

2V� FRPSRVWRV� IHQyOLFRV� �H� RXWURV� ILWRTXtPLFRV� SUHVHQWHV� QDV� SODQWDV� �H� VHXV�

GHULYDGRV�� SRVVXHP� HOHYDGD� FDSDFLGDGH� DQWLR[LGDQWH� TXH�� D� QtYHO� ILVLROyJLFR� SRGHP

SURPRYHU�UHGXomR�GH�HVWDGRV�LQIODPDWyULRV�H�DX[LOLDU�DV�GHIHVDV�DQWLR[LGDQWHV�LQWHUQDV�

�0DUWLQV�*RPHV��6RXWR��HW�DO��������4XHLUR]�HW�DO��������'RPtQJXH]�3HUOHV�HW�DO��������

'HYLGR� j� FDSDFLGDGH� DQWLR[LGDQWH�� DV� SODQWDV� �H� VHXV SURGXWRV� RX� GHULYDGRV��

H[HUFHP� SDSHO� TXtPLR�SUHYHQWLYR� TXDQGR� DGLFLRQDGRV� j� QXWULomR� KXPDQD�� &RQWXGR��

YiULDV�PROpFXODV�SUHVHQWHV�QD�VXD�FRPSRVLomR�ILWRTXtPLFD��HP�SDUWLFXODU�RV�SROLIHQyLV��

DOpP�GD�DWLYLGDGH�DQWLR[LGDQWH�WDPEpP�WrP�VLGR�GHVFULWDV�SRU�SRVVXtUHP�SURSULHGDGHV�

DQWL�SUROLIHUDWLYDV��DWXDQGR�GLUHWDPHQWH�QDV�YLDV�LPSOLFDGDV�QD�GLYLVmR�FHOXODU��
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0XLWRV� HVWXGRV� WrP� VLGR� SXEOLFDGRV� HYLGHQFLDQGR� RV� HIHLWRV� GH� FRPSRQHQWHV�

ELRDWLYDV� GH� SODQWDV� QD� SUROLIHUDomR� FHOXODU�� LQGLFDQGR� YiULRV� PHFDQLVPRV� GH� DomR��

FRPR�VHMD�PRGXODQGR�D�UHJXODomR�GDV�YLDV�GH�DSRSWRVH��GDV�YLDV�HQYROYLGDV�QD�GLYLVmR�

FHOXODU�� DOWHUDQGR� D� FLWR�DUTXLWHWXUD� FHOXODU� RX� D� KRPHRVWDVLD� FHOXODU�� LPSOLFDQGR�XPD�

UHGXomR�QR�Q~PHUR�GH� FpOXODV�TXHU�SHOD� UHGXomR�QD� WD[D�GH�GLYLVmR�FHOXODU�TXHU�SHOR�

DXPHQWR� QD� WD[D� GH� PRUWH� FHOXODU� 'DGD� D� GLYHUVLGDGH� GH� PROpFXODV� SUHVHQWHV� QR�

FRQMXQWR�GRV�ILWRTXtPLFRV GH�XPD�SODQWD��RV�DOYRV�FHOXODUHV�VmR�WDPEpP�PXLWR�YDULDGRV��

$WHQGHQGR� DR� IDFWR� GH� TXH�PXLWDV� GHVWDV� SODQWDV� VmR� LQJHULGDV� GLUHWDPHQWH�� QD�

IRUPD� GH� FRQGLPHQWRV�� RX� VmR�QR� RV� VHXV� FRPSRQHQWHV� KLGURVVRO~YHLV�� QD� IRUPD� GH�

LQIXV}HV� R� VLVWHPD� JiVWULFR�� HP� SDUWLFXODU� R� LQWHVWLQR�� YDL� ILFDU� H[SRVWR D� HVWHV�

FRPSRQHQWHV�GXUDQWH�R� WHPSR TXH�GXUDU�D�GLJHVWmR��(��FDVR�RV�FRPSRQHQWHV�ELRDWLYRV�

VHMDP� DEVRUELGRV� D� QtYHO� LQWHVWLQDO�� D� VXD� SDVVDJHP� SHOR� ItJDGR� �PHWDEROLVPR� GH�

SULPHLUD� SDVVDJHP�� H[S}H� HVWH� yUJmR� D� FRQFHQWUDo}HV� PDLV� HOHYDGDV� GR� TXH� RV

VXEVHTXHQWHV yUJmRV�� $VVLP�� QHVWD� VHFomR� VHUmR� DSUHVHQWDGRV� RV� UHVXOWDGRV� PDLV�

VLJQLILFDWLYRV� GH� HIHLWRV DQWL�SUROLIHUDWLYRV H�RX� FLWRWy[LFR� GRV� YiULRV� H[WUDWRV��

UHDOL]DGRV HP FpOXODV�&DFR����OLQKD�FHOXODU�GH�DGHQRFDUFLQRPD�GR�FyORQ�KXPDQR��H�HP

+HS*���OLQKD�FHOXODU�GH�FDUFLQRPD�KHSDWRFHOXODU�KXPDQR���SRU�VHUHP��GR�SRQWR�GH�YLVWD�

GD�FDQGLGDWD��ERQV�PRGHORV�FHOXODUHV�SDUD�DYDOLDU�R�HIHLWR�GH�VXEVWkQFLDV�FRPSRQHQWHV�

GH� DOLPHQWRV�� GDGR� TXH� D� SULPHLUD� SHUPLWH� H[WUDSRODU� RV� HIHLWRV� SDUD� DV� FpOXODV�

DEVRUWLYDV� GR� HSLWpOLR� LQWHVWLQDO� H� D� VHJXQGD� �FDVR� RV� FRPSRVWRV� VHMDP� DEVRUYLGRV���

SHUPLWH�H[WUDSRODU�SDUD�RV�HIHLWRV�KHSDWRWy[LFRV��RX�QmR��GRV�FRPSRQHQWHV��RX PHVPR�

GRV�SURGXWRV�GR�PHWDEROLVPR�GHVWHV�TXH�ILFDP�QR�PHLR�GH�FXOWXUD�HP�FRQWDFWR�FRP�DV�

FpOXODV�GXUDQWH� D� UHDOL]DomR�GR�HQVDLR� �GDGR�TXH�R� ItJDGR� p�R�yUJmR� UHVSRQViYHO�SHOR�

PHWDEROLVPR�GH�SULPHLUD�SDVVDJHP���'H�VHJXLGD��DSUHVHQWD�VH�XP�UHVXPR��HP�IRUPD�GH�

WDEHOD��GRV�HIHLWRV�DQWL�SUROLIHUDWLYRV�FLWRWy[LFRV�GRV�GRLV�H[WUDWRV��$'�H�+(��GDV�YiULDV�

SODQWDV�� HP� FpOXODV� &DFR��� H� +HS*��� LQGLFDQGR� D� FRQFHQWUDomR� HILFD]� SDUD� UHGX]LU� D�

YLDELOLGDGH�GDV�FpOXODV�HP������HP�UHODomR�DR�FRQWUROR��,&�����DSyV����K�GH�H[SRVLomR�

DRV�H[WUDWRV��
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7DEHOD��� (IHLWR�DQWL�SUROLIHUDWLYR�GHVFULWR�HP�WUDEDOKRV�DQWHULRUHV��SXEOLFDGRV�SHOD�HTXLSD�GD�
FDQGLGDWD��UHODWLYRV�D�H[WUDWRV�GDV�HVSpFLHV�GH�7K\PXV HVWXGDGDV�DWp�j�GDWD��

,&�� ��J�P/�

(VSpFLH� ([WUDWR &DFR�� +HS*� 5()

7��FDUQRVXV $' ���������� ���������� �0DUWLQV�*RPHV�
HW�DO�������

+( �������� ���������

7��FLWULRGRUXV $' ��������� ޓ ��� �7DJKRXWL��
0DUWLQV�*RPHV��HW�

DO������D�+( ��������� ޓ ���

7��PDVWLFKLQD $' ��������� ޓ ��� �7DJKRXWL��
0DUWLQV�*RPHV��
6FKlIHU� HW�DO��

�����

+( �������� ����������

7��SXOHJLRLGHV $' ��������� ޓ ��� �7DJKRXWL�HW�DO��
�����

+( ���������� ޓ ���

7��]\JLV VXEVS��]\JLV $' ��������� ��������� �6LOYD�HW�DO�������

+( ��������� ����������

7��YXOJDULV $' ޓ ��� ޓ ��� �7DJKRXWL��
0DUWLQV�*RPHV��HW�

DO������D�+( ޓ ��� ����������

7RPLOKR�ODUDQMD $' ޓ ��� ޓ ��� ��
+( ���������� ����������

���'DGRV�DLQGD�QmR�SXEOLFDGRV

'D�7DEHOD�� YHULILFD�VH�TXH�VmR�HVVHQFLDOPHQWH�RV�H[WUDWRV�+(�TXH�SURGX]HP�D�

PDLRU� DWLYLGDGH� DQWL�SUROLIHUDWLYD�� FRQWXGR� HP� DOJXQV� FDVRV� RV� H[WUDWRV� $'� WDPEpP�

H[HUFHP�HOHYDGD�DWLYLGDGH��H�J��RV�GH�7��FLWULRGRUXV��7��SXOHJLRLGHV���TXH�FRP�FHUWH]D�p�

UHIOH[R GD�FRPSRVLomR�HP�GHWHUPLQDGRV�ILWRTXtPLFRV� 9HULILFD�VH�WDPEpP�TXH�R�HIHLWR�

GRV�H[WUDWRV�p�PDLV�SURQXQFLDGR�QDV�FpOXODV�&DFR���TXH�QDV�+HS*��R�TXH��HP�SULQFtSLR��

UHIOHWH� DV� FDUDFWHUtVWLFDV� PHWDEyOLFDV� GHVWDV� FpOXODV�� Mi� TXH� RV� KHSDWyFLWRV� WrP� R�

PHWDEROLVPR�GH�GHJUDGDomR�GH�[HQRELyWLFRV�EDVWDQWH�PDLV�DWLYR�TXH�RV�HQWHUyFLWRV�

4XDQWR� DR PHFDQLVPR� FHOXODU� UHVSRQViYHO� SRU� HVWD� DWLYLGDGH� DQWL�SUROLIHUDWLYD��

YHULILFRX�VH� TXH� H[WUDWRV� GH� 7�� FDUQRVXV�� UHGX]LDP� D� SUROLIHUDomR� FHOXODU� GH� FpOXODV�

&DFR���DWUDYpV�GD SDUDJHP�GR�FLFOR�FHOXODU��FHOO�F\FOH�DUUHVW�� VHGR�R�HIHLWR�GR�H[WUDWR�

$'� QDV� IDVHV� 6� H� *��0� HQTXDQWR� R� HIHLWR� GR� H[WUDWR� +(� VH� H[HUFHX� QD� IDVH� *��*�

�0DUWLQV�*RPHV�� 6RXWR�� HW� DO�� �������9HULILFRX�VH� DLQGD� DSyV� H[SRVLomR� GDV� FpOXODV� DRV�

H[WUDWRV��TXH�DSHVDU�GH�R�HIHLWR�GR�H[WUDWR�+(�VHU�PDLV�SURQXQFLDGR�D�FRQWULEXLomR�GD�

DSRSWRVH� �PHGLGD� SRU� FLWRPHWULD� GH� IOX[R�� XVDQGR� D� PDUFDomR� FRP� $QH[LQD�3,�� HUD�

PtQLPD��HQTXDQWR�SDUD�RV�H[WUDWRV�$'�HUD�GRVH�GHSHQGHQWH�H�SURQXQFLDGR��FRP�JUDQGH�
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SHUFHQWDJHP�GH�FpOXODV�HP�DSRSWRVH�WDUGLD �0DUWLQV�*RPHV��6RXWR��HW�DO���������3HOR�TXH�

VH�SRGH�GL]HU�TXH�DOJXQV�FRPSRQHQWHV�GHVWD�SODQWD�SRVVXHP�DWLYLGDGH�DQWL�WXPRUDO�

$OpP� GLVVR�� H[WUDWRV� GH� 7�� FDUQRVXV WDPEpP� SURPRYHUDP DOWHUDomR� GD�

PRUIRORJLD� FHOXODU�� FRP� FRPSURPHWLPHQWR� GD� DGHVmR� LQWHUFHOXODU�� QRPHDGDPHQWH� GDV�

FDGHULQDV� �PHQRU� H[SUHVVmR��� (VWH� DVSHWR� SRGH� WHU� FRPR� FRQVHTXrQFLD� ILVLROyJLFD� D�

DOWHUDomR� GD� HVWUXWXUD GD� EDUUHLUD� FHOXODU�� R� TXH� VHULD� XPD� GHVYDQWDJHP�� QD� EDUUHLUD�

JDVWURLQWHVWLQDO�� 0DV� SRGH� VHU� XVDGR� FRP� EHQHItFLRV� QD� LQG~VWULD� IDUPDFrXWLFD� RX�

FRVPpWLFD��SDUD�XWLOL]DomR�FRPR�FRDGMXYDQWHV�SDUD�DXPHQWDU�R�JUDX�GH�SHUPHDELOLGDGH

GH� IiUPDFRV� �RX� FRVPpWLFRV�� SDUD� DGPLQLVWUDomR� FXWkQHD� RQGH� VHMD� QHFHVViULR� DWLQJLU�

FDPDGDV�PDLV�SURIXQGDV�GD�SHOH��3RU�RXWUR�ODGR��D�DOWHUDomR�GR�SDGUmR�GH�H[SUHVVmR�GH�

SURWHtQDV� GH� DGHVmR HVWi� UHODFLRQDGD FRP� RV� SURFHVVRV� GH� LQYDVmR� FHOXODU� H�

PHWDVWL]DomR� TXH�VH�IRU�VXSULPLGD�SRGH�DWXDU�FRPR�SURFHVVR�DQWL�WXPRUDO�

(P� VXPD�� D� DWLYLGDGH� DQWL�SUROLIHUDWLYD� H[LELGD� SRU� ILWRTXtPLFRV� SUHVHQWHV� HP�

H[WUDWRV� GH� SODQWDV� SRGH� VHU� R� UHVXOWDGR� GH� YiULRV� SURFHVVRV� FHOXODUHV�� GDGD� D�

GLYHUVLGDGH�GH�PROpFXODV�SUHVHQWHV�QRV�H[WUDWRV�

������ $7,9,'$'(�$17,�,1)/$0$7Ï5,$

$V�SURSULHGDGHV�DQWL�LQIODPDWyULDV�ID]HP�SDUWH�GRV�DWULEXWRV�HWQRIDUPDFROyJLFRV�

GH�YiULDV�HVSpFLHV�GH�7K\PXV��6WDKO�%LVNXS�DQG�6iH]��������9iULRV�HVWXGRV�FLHQWtILFRV�

�UHDOL]DGRV�SRU�YiULRV� DXWRUHV�� WrP�GHPRQVWUDGR� DV� SURSULHGDGHV� DQWL�LQIODPDWyULDV�GH�

SODQWDV�GR�JpQHUR�7K\PXV��TXHU�LQ�YLWUR TXHU�LQ�YLYR��VREUHWXGR�DV�SURPRYLGDV�SRU�yOHRV�

HVVHQFLDLV� �2(V�� RX� VHXV� FRPSRQHQWHV�� 8P� GRV� PRGHORV� FHOXODUHV� PDLV� XVDGR� SDUD�

DYDOLDU�D�DWLYLGDGH�DQWL�LQIODPDWyULD�p�D�HVWLPXODomR�GD�OLQKD�FHOXODU�GH�PDFUyIDJRV�GH�

PXUJDQKR��FpOXODV�5$:��������FRP�OLSRSROLVVDFDUtGHR��/36��EDFWHULDQR�H�D�SRVWHULRU�

TXDQWLILFDomR� GRV� SURGXWRV� GHVWD� DWLYDomR�� SRU� H[HPSOR� R� y[LGR� QtWULFR� �12� RX� DV�

SURVWDJODQGLQDV��)LJXUD�����
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)LJXUD� ��� $omR� GH� /36� HP PDFUyIDJRV� �FpOXODV� 5$:� �������� 2� /36� OLJD�VH� DR� UHFHWRU� GH�
PHPEUDQD� 7/5�� �7ROO�OLNH� 5HFHSWRU� ��� DWLYDQGR�R�� FRP� D� VXEVHTXHQWH� DWLYDomR� GR� IDWRU� GH�
WUDQVFULomR� 1)�N%� �1XFOHDU� )DFWRU� NDSSD� %� TXH�� PLJUDQGR� SDUD� R� Q~FOHR�� SURPRYH� D�
H[SUHVVmR�GRV�JHQHV�UHVSRQViYHLV�SHOD�VtQWHVH�GDV�HQ]LPDV�L126�H�FLFORR[LJHQDVH����&2;�����
TXH� OHYDP� j� IRUPDomR� GH� 12� H� SURVWDJODQGLQD� (�� �3*(��� H� GH� YiULDV� FLWRFLQDV� SUR�
LQIODPDWyULDV� �H�J�� 71)�Į� �7XPRU� 1HFURVLV� )DFWRU�DOID��� ,/� �LQWHUOHXFLQDV��� H� RXWURV��� 2V�
SURGXWRV�GDV�L126�H�GD�&2;����DVVLP�FRPR�DV�FLWRFLQDV�VmR�OLEHUWDGRV�SDUD�R�PHLR�SRGHQGR�
VHU�TXDQWLILFDGRV�

2� yOHR� HVVHQFLDO� GH� 7�� YXOJDULV�� D� FRQFHQWUDo}HV� DWp� ���� PJ�P/� UHGX]LX� D�

SURGXomR�GH�71)�Į�H�GH�,/��ȕ� HP�FpOXODV�5$:�������HVWLPXODGD�FRP�/36 �2OLYHLUD�HW�

DO����������1XPD�RXWUD� OLQKD�FHOXODU�GH�PDFUyIDJRV��7+3�����D�H[SRVLomR�D�2(V�GH�7��

YXOJDULV�� 7�� ]\JLV H� GH� 7K\PXV� K\HPDOLV SURPRYHX XPD� UHGXomR� VLJQLILFDWLYD� GD�

H[SUHVVmR�GH�JHQHV�HQYROYLGRV�QD�SURGXomR�GH�PHGLDGRUHV�SUR�LQIODPDWyULR��H�J��71)�

Į�� ,/��%�� H� ,/���� H� DXPHQWRX DTXHOHV� HQYROYLGRV� SURGXomR� GH� PHGLDGRUHV� DQWL�

LQIODPDWyULRV� �H�J� ,/����� �2FDxD� DQG� 5HJOHUR� ������ ([WUDWRV� DTXRVRV� GH� 7K\PXV�

DWODQWLFXV��7K\PXV�VDWXUHLRLGHV H�GH�7�� ]\JLV��GHPRQVWUDUDP�HILFiFLD�DQWL�LQIODPDWyULD�

HP�PRGHORV�LQ�YLYR GH�LQIODPDomR�LQGX]LGD��HP�UDWRV�H�HP�PXUJDQKRV� �.KRX\D�HW�DO��

������

$OpP� GLVVR�� XP� HVWXGR� GH� LQLELomR� HQ]LPiWLFD� LQ� YLWUR LQGLFRX� D� LQLELomR� GD�

HQ]LPD���OLSR�R[LJHQDVH��HQ]LPD�HQYROYLGD�QD�SURGXomR�GRV�PHGLDGRUHV�LQIODPDWyULRV��

OHXFRWULHQRV��SRU�yOHRV�HVVHQFLDLV�H�GHFRFo}HV�GH�7K\PEUD�FDSLWDWD��7��FDPSKRUDWXV��7��

FDUQRVXV H� 7�� PDVWLFKLQD�� 2V� DXWRUHV� LQGLFDUDP� DLQGD� D� SRVVLELOLGDGH� GH� RXWUDV� YLDV�
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LQIODPDWyULDV�VHUHP�PRGXODGDV�SRU�FRPSRQHQWHV�ILWRTXtPLFDV�GHVWDV�SODQWDV��$OEDQR�HW�

DO���������

([WUDWRV� DTXRVRV� H� K\GUR�HWDQyOLFRV� GH� 7�� FDUQRVXV H� GH� 7�� ]\JLV VXEVS�� ]\JLV

WDPEpP�UHYHODUDP�FDSDFLGDGH�HP�UHGX]LU�D OLEHUWDomR�GH�y[LGR�QtWULFR��12� SRU�FpOXODV�

5$:� ������ �OLQKD� FHOXODU� GH� PDFUyIDJRV� GH� PXULQRV�� HVWLPXODGDV� FRP�

OLSRSROLVVDFDUtGHR� �/36��� LQGLFDWLYR� GH�DWLYLGDGH� DQWL�LQIODPDWyULD��(P�SDUWLFXODU�� R�

H[WUDWR�$'������J�P/��H�R�+(������J�P/��GH�7��FDUQRVXV SURGX]LUDP�������H��������

UHVSHWLYDPHQWH��GH� LQLELomR�GD� OLEHUWDomR�GH�12� LQGX]LGD�SRU�/36� �0DUWLQV�*RPHV�HW�

DO�� ������� HQTXDQWR� RV� H[WUDWRV�$'� �����J�P/�� H�+(� �����J�P/�� GH�7�� ]\JLV VXEVS��

]\JLV SURGX]LUDP� ���� H� ���� GH� LQLELomR� GD� OLEHUWDomR� GH� 12� LQGX]LGD� SRU� /36��

UHVSHWLYDPHQWH��6LOYD�HW�DO���������$�)LJXUD�� PRVWUD��D�WtWXOR�GH�H[HPSOR��UHVXOWDGRV�GH

DWLYLGDGH�DQWL�LQIODPDWyULD�H[HUFLGDV�D�FRQFHQWUDo}HV�QmR�FLWRWy[LFDV�GH�H[WUDWRV�GH�7��

]\JLV �6LOYD�HW�DO��������

)LJXUD� �� $WLYLGDGH� DQWL�LQIODPDWyULD� GH� H[WUDWRV� GH� 7�� ]\JLV� VXEVS�� ]\JLV�� �$�� ,QLELomR� GD�
OLEHUWDomR� GH� y[LGR� QtWULFR� �12�� SHODV� FpOXODV� 5$:� ������ HVWLPXODGDV� SRU� /36� TXDQGR�
H[SRVWDV�DRV�H[WUDWRV�DTXRVRV��$'��EDUUDV�GD�HVTXHUGD��EUDQFR��H�KLGURHWDQyOLFRV��+(��EDUUDV�GD�
GLUHLWD�� YHUGH��� H[SUHVVD� FRPR�SHUFHQWDJHP�GH� FRQWUROR�� �%��(IHLWR�GRV� H[WUDWRV�$'�H�+(�QD�
YLDELOLGDGH�GDV�FpOXODV�5$:��������)LJXUD�DGDSWDGD�GH�6LOYD�HW�DO���������

9iULRV� ILWRTXtPLFRV� LVRODGRV� WDPEpP� WrP� GHPRQVWUDGR� DWLYLGDGH� DQWL�

LQIODPDWyULD��SHOR�TXH�YiULDV�PROpFXODV�SUHVHQWHV�QRV�H[WUDWRV�SRGHP�PRGXODU�DV�YLDV�

LQIODPDWyULD��2�iFLGR� URVPDUtQLFR� �SROLIHQRO�PDLRULWiULR�QD�PDLRULD�GRV�7K\PXV��D����

�0�LQLELX�a����GR�12�OLEHUWDGR�SRU�/36��HIHLWR�TXH�IRL�PXLWR�PDLV�SURQXQFLDGR�TXH�R�
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GH�TXHUFHWLQD�RX�GH�iFLGR�FDIHLFR��RXWURV�IHQyLV�SUHVHQWHV�QRV�H[WUDWRV���0DUWLQV�*RPHV�

HW�DO���������

������ $7,9,'$'(�$17,',$%e7,&$� 1(852�3527(725$�(�$17,�(19(/+(&,0(172

$OpP� GH�PRGHORV� FHOXODUHV� WDPEpP� p� FRPXP� UHFRUUHU� D�PRGHORV� HQ]LPiWLFRV�

SDUD�D�DYDOLDomR�GH�SURSULHGDGHV�ELRDWLYDV��9iULDV�ELRDWLYLGDGHV�VmR�H[WUDSRODGDV�SDUD�

LQ�YLYR SHOD�FDSDFLGDGH�GH�H[WUDWRV��RX�VHXV�FRPSRQHQWHV��HP�LQLELU�� LQ�YLWUR��HQ]LPDV�

HQYROYLGDV�HP�IXQo}HV�ILVLROyJLFDV�UHOHYDQWHV�

$� DWULEXLomR� GH SURSULHGDGHV� DQWLGLDEpWLFDV�� SHOD� FDSDFLGDGH� GH� H[WUDWRV� RX�

PROpFXODV� LVRODGDV� HP� LQLELU� DV� HQ]LPDV� UHVSRQViYHLV� SHOD� GLJHVWmR� GRV� KLGUDWRV� GH�

FDUERQR��HP�SDUWLFXODU�D�DOID�DPLODVH��(�&� ���������H�D�DOID�JOXFRVLGDGH �(�&� �����������

WrP�VLGR�GHVFULWDV�SDUD�YiULDV�HVSpFLHV�GH�7K\PXV��LQFOXLQGR�7��SXOHJLRLGHV ��7DJKRXWL�

HW�DO���������HPERUD�D�LQLELomR�VHMD�IUDFD���7��YXOJDULV �$OX
GDWW�HW�DO���������H�RXWURV��$�

LQLELomR� GHVWDV� HQ]LPDV�� SUHVHQWHV� QR� WUDWR� JDVWURLQWHVWLQDO�� UHGX]� D� FRQFHQWUDomR� GH�

JOLFRVH�GLVSRQtYHO�SDUD�DEVRUomR�H�FRQVHTXHQWHPHQWH�RV�QtYHLV�JOLFpPLFRV��3HOR�TXH��GR�

SRQWR�GH�YLVWD�GD�FDQGLGDWD��D�LQLELomR�GHVHMDGD�SDUD�HVWDV�HQ]LPDV�p�XPD�LQLELomR�EDL[D�

D� PRGHUDGD�� SDUD� FRQWURODU� RV� QtYHLV� JOLFpPLFRV� H� QmR� LQGX]LU� UHGXomR� GD�

ELRGLVSRQLELOLGDGH� GH� JOLFRVH� TXH� VHMD� FRPSURPHWHGRUD� SDUD� D� DWLYLGDGH� ILVLROyJLFD��

2XWURV� DOYRV� PROHFXODUHV�� HQYROYLGRV� QD� UHJXODomR� GD� JOLFHPLD�� WrP� VLGR� DSRQWDGRV�

FRPR�DOYRV�GH�DomR�GH�ILWRTXtPLFRV�SUHVHQWHV�HP�7K\PXV H�RXWUDV�3$0V��WDLV�FRPR�D�

GLSHSWLGLO� SHSWLGDVH��� �'33����(�&� �����������R� UHFHSWRU�GH�SHSWtGHR��� VHPHOKDQWH� DR�

JOXFDJRQ� �*/3���� JOXFDJRQ�OLNH� SHSWLGH ���� R� WUDQVSRUWDGRU� VyGLR�JOXFRVH� WLSR� ��

�6*/7���VRGLXP�JOXFRVH�WUDQVSRUWHU ��� H�RXWRV��H�J���9LHLUD HW�DO��������3HUHLUD�HW�DO��

�������

7DPEpP� DOJXQV� HVWXGRV� XVDQGR� PRGHORV� LQ� YLYR�� HP� SDUWLFXODU� R� PRGHOR� GH�

GLDEHWHV� LQGX]LGR�HP�UDWR�SRU�DGPLQLVWUDomR�GH�HVWUHSWR]RWRFLQD��DJHQWH� Wy[LFR�SDUD�D�

FpOXOD� EHWD�SDQFUHiWLFD��� WrP� GHPRQVWUDGR� DV� SURSULHGDGHV� DQWLGLDEpWLFDV� GRV�

FRPSRQHQWHV�ELRDWLYRV�GDV�SODQWDV�GR�JpQHUR�7K\PXV��$�WtWXOR�GH�H[HPSOR��H[WUDWRV�GH�

7K\PXV� SUDHFR[ VXEVS�� VNRUSLOLL YDU�� VNRUSLOLL DGPLQLVWUDGR� SRU� YLD� RUDO� ����ௗPJ�NJ�
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E�Z��D�UDWRV�GLDEpWLFRV�PRVWUDUDP��PHOKRUDU�YiULRV�PDUFDGRUHV�PROHFXODUHV�HQYROYLGRV�

QD�QRUPDOL]DomR�GD�JOLFHPLD��&DP�HW�DO��������

$V� SURSULHGDGHV� QHXUR�SURWHWRUDV GH� H[WUDWRV� H� yOHRV� HVVHQFLDLV� GH� YiULRV�

7K\PXV WrP�VLGR�UHSRUWDGDV�SHOD�LQLELomR�LQ�YLWUR GD�HQ]LPD�DFHWLOFROLQHVWHUDVH��$&K(��

(�&� ����������SHOR�IDFWR�GH�DOJXPDV�GRHQoDV�QHXUR�GHJHQHUDWLYDV�VHUHP�D�FRQVHTXrQFLD�

GH� XP� GHFOtQLR� QD� SURGXomR� GH� DFHWLOFROLQD� �$&K��� FRPR� p� R� FDVR� GD� GRHQoD� GH�

$O]KHLPHU��GD�GRHQoD�GH�3DUNLQVRQ�H�GD�GHPrQFLD�VHQLO��QDV�TXDLV�RV�QtYHLV�UHGX]LGRV�

GH�$&K�QR�FpUHEUR�VmR�D�SULQFLSDO�DOWHUDomR�ELRTXtPLFD�FRPXP��$NWXPVHN�HW�DO��������

6RUHT� DQG� 6HLGPDQ� �������9iULDV� HVSpFLHV� GH� SODQWDV� DURPiWLFDV� GD� IORUD� SRUWXJXHVD�

LQFOXLQGR� 7K\PXV GHPRQVWUDUDP� HILFiFLD� QD� LQLELomR� GD� $&K(� �$OEDQR� HW� DO�� ������

.LQGO��%OD]HNRYLF��HW�DO���������'H�VDOLHQWDU�TXH��RV�H[WUDWRV�GH�7��SXOHJLRLGHV DOpP�GD�

HOHYDGD� FDSDFLGDGH� SDUD� LQLELU� D� $&K(�� WDPEpP� H[LELUDP� DWLYLGDGH� LQLELWyULD� GD�

WLURVLQDVH� �7DJKRXWL� HW� DO�� ������� HQ]LPD� UHVSRQViYHO� SHOD� IRUPDomR� GH�PHODQLQD� �QD�

SHOH� H� FDEHOR�� H� GH� QHXURPHODQLQD�� SURGX]LGD� SRU� FHUWRV� QHXUyQLRV�� H� LPSOLFDGD� HP�

SURFHVVRV� GH� QHXUR�GHJHQHUDomR� SHOR� IDFWR� GH� LQWHUDJLU� FRP� PXLWRV� Wy[LFRV� �SRU�

H[HPSOR��PHWDLV��SHVWLFLGDV���SRGHQGR�WHU�SDSHO�VLJQLILFDWLYR�WDQWR�QR LQtFLR�TXDQWR�QD�

SURJUHVVmR�GD�QHXUR�GHJHQHUDomR� �.DUOVVRQ�DQG�/LQGTXLVW��������$�LQLELomR�GD�$&K(�

WDPEpP� IRL� GHPRQVWUDGD� XVDQGR� (ULRGLFWLRO�� .DPSIHURO�� 4XHUFHWLQD� �GDGRV� GH�

LQYHVWLJDomR�GD�FDQGLGDWD��DLQGD�QmR�SXEOLFDGRV���iFLGR�URVPDUtQLFR��.LQGO��%OD]HNRYLF��

HW�DO���������H�RXWURV��$�LQLELomR�GD�WLURVLQDVH��(&������������SRGH�DLQGD�VHU�DSURYHLWDGD�

SDUD� R� GHVHQYROYLPHQWR� GH� FRVPpWLFRV� FRP� SURSULHGDGHV� GHVSLJPHQWDQWHV�� SURGXWRV�

FRVPHFrXWLFRV�FRP�SURSULHGDGHV�DQWL�HQYHOKHFLPHQWR��H�QD�LQG~VWULD�DOLPHQWDU��FRPR�

DJHQWHV�DQWL�HVFXUHFLPHQWR��DQWLEURZQLQJ���=ROJKDGUL�HW�DO���������1R�TXH�GL]�UHVSHLWR�

jV� SURSULHGDGHV� DQWL�HQYHOKHFLPHQWR� SURPRYLGDV� SRU H[WUDWRV� H� ILWRTXtPLFRV�� RXWUDV�

HQ]LPDV�� WDLV� FRPR� D� HODVWDVH �(�&� ���������� D� FRODJHQDVH �(�&� ����������� WrP� VLGR�

DOYR�GH�HVWXGR�FRP�YLVWD�j�SURGXomR�GH�FRVPHFrXWLFRV�DQWL�UXJDV��H�J���7KULQJ��+LOL��DQG�

1DXJKWRQ�������7DJKRXWL�HW�DO���������
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(VWD�/LomR�WHUPLQDUi�FRP�D�FKDPDGD�GH�DWHQomR�SDUD�D�YDULHGDGH�GH�PROpFXODV�

SUHVHQWHV�QRV�H[WUDWRV�GH FDGD�SODQWD��6HUi� WDPEpP�UHOHPEUDGR�TXH�D�FRPSRVLomR�HP�

PROpFXODV�ELRDWLYDV��TXHU�HP�YDULHGDGH�TXHU�HP�TXDQWLGDGH��p�R�UHIOH[R�GR�PHWDEROLVPR�

VHFXQGiULR� GD� SODQWD� H� TXH� GHSHQGH� GH� FRQGLo}HV� HGDIR�FOLPiWLFDV�� FRPR� VHMDP� D�

FRPSRVLomR� H� S+� GR� VROR� H� WDPEpP� DV� YDULDo}HV� WpUPLFDV� GXUDQWH� R� FUHVFLPHQWR� GD�

SODQWD��6HUi�DLQGD�OHPEUDGR�TXH��HVWD�GLYHUVLGDGH�GH�PROpFXODV�LUi�UHIOHWLU�VH�QXP�YDVWR�

Q~PHUR� GH DOYRV� PROHFXODUHV�� H� FRQVHTXHQWHPHQWH� QXPD YDVWD� DomR� ELROyJLFD�� L�H���

YiULDV�ELRDWLYLGDGHV��

6HUi� WDPEpP� VDOLHQWDGR� TXH�� GH� WRGDV� HVWDV� ELRDWLYLGDGHV UHSRUWDGDV� QD�

OLWHUDWXUD��D�PDLRULD�p�WHVWDGD�LQ�YLWUR H�H[WUDSRODGD� UHVVDOWDQGR XP�SUREOHPD�TXH�p�R�

GD�ELRGLVSRQLELOLGDGH�H�ELRWUDQVIRUPDomR��6H�p�YHUGDGH�TXH�DOJXQV�GHVWHV�DOYRV�HVWmR�

DFHVVtYHLV�DRV�ILWRTXtPLFRV��FRPR�VHMDP�DV�DOID�DPLODVH�H�DOID�JOXFRVLGDGH��D�SULPHLUD�

H[FUHWDGD� SDUD� D� VDOLYD� H� SDUD� R� VXFR� SDQFUHiWLFR�� H� D� VHJXQGD� ORFDOL]DGD� QDV�

PLFURYLORVLGDGHV�GRV�HQWHUyFLWRV��QD�IDFH�H[WHUQD���R�PHVPR�QmR�VH�SRGH�GL]HU�GD�$&K(�

�SUHVHQWH�QD�SODFD�QHXUR�PRWRUD�H�QD� IHQGD�VLQiSWLFD�GH�QHXUyQLRV� FROLQpUJLFRV��� H�GH�

RXWUDV�� RQGH� XP� HIHLWR� ILVLROyJLFR� UHTXHULD� XPD� DEVRUomR� LQWHVWLQDO� �L�H�� YHQFHU� D�

EDUUHLUD� LQWHVWLQDO��� XPD� SULPHLUD� SDVVDJHP� �QR ItJDGR�� VHP� PHWDEROL]DomR��

WUDQVIRUPDomR�H�RX�GHVWUXLomR�GRV�ILWRTXtPLFRV�H��WUDQVSRUWH�DWp�DRV�WHFLGRV�DOYR��WHQGR�

DLQGD� GH� YHQFHU� DOJXPDV� EDUUHLUDV� �H�J�� EDUUHLUD� KHPDWRHQFHIiOLFD��� 3DUD� DXPHQWDU� D�

ELRGLVSRQLELOLGDGH�� YiULDV� HVWUDWpJLD�� QRPHDGDPHQWH� UHFRUUHQGR� D� VLVWHPDV�

QDQRSDUWLFXODGRV�� WrP� VLGR� SURSRVWRV� �H�J�� �6LOYD�� 0DUWLQV�*RPHV�� HW� DO�� ������

)DQJXHLUR�� 6RXWR�� DQG� 6LOYD� �������� &RQWXGR�� DLQGD� Ki� XP� ORJR� FDPLQKR� GH�

LQYHVWLJDomR�SDUD�H[SORUDU��FRUUHODFLRQDU�H�YDOLGDU�RV�HIHLWRV�ELRDWLYRV�GRV�ILWRTXtPLFRV�

SUHVHQWHV�HP�SODQWDV�FRPHVWtYHLV��HP�SDUWLFXODU DV�3$0V��RQGH�VH�LQFOXHP�RV�7K\PXV�
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$IRQVR��$QGUHD�)���2OtYLD�5��3HUHLUD��0yQLFD�9iOHJD��$UWXU�0��6��6LOYD��DQG�6XVDQD�0��
&DUGRVR���������0HWDEROLWHV�DQG�%LRORJLFDO�$FWLYLWLHV�RI�7K\PXV�]\JLV��7K\PXV�
SXOHJLRLGHV�� DQG� 7K\PXV� IUDJUDQWLVVLPXV *URZQ� XQGHU� 2UJDQLF� &XOWLYDWLRQ���
0ROHFXOHV QR����������GRL����������PROHFXOHV���������

$NWXPVHN�� $��� *�� =HQJLQ�� *�� 2�� *XOHU�� <�� 6�� &DNPDN�� DQG� $�� 'XUDQ�� ������
�$QWLR[LGDQW� SRWHQWLDOV� DQG� DQWLFKROLQHVWHUDVH� DFWLYLWLHV� RI� PHWKDQROLF� DQG�
DTXHRXV� H[WUDFWV� RI� WKUHH� HQGHPLF�&HQWDXUHD /�� VSHFLHV���)RRG�&KHP�7R[LFRO
QR������������GRL����������M�IFW�������������

$OEDQR��6��0���$��6RILD�/LPD��0��*UDoD�0LJXHO��/��*��3HGUR��-��*��%DUURVR��DQG�$��&��
)LJXHLUHGR�� ������ �$QWLR[LGDQW�� DQWL���OLSR[\JHQDVH� DQG�
DQWLDFHW\OFKROLQHVWHUDVH�DFWLYLWLHV�RI�HVVHQWLDO�RLOV�DQG�GHFRFWLRQ�ZDWHUV�RI�VRPH�
DURPDWLF�SODQWV���5HFRUGV�RI�1DWXUDO�3URGXFWV QR��������������

$OOHQ��'���0��%LO]��'�-�� /HDPDQ��5�0��0LOOHU��$��7LPRVK\QD�� DQG� -� :LQGRZ�� ������
(XURSHDQ�5HG�/LVW�RI�0HGLFLQDO�3ODQWV��/X[HPERXUJ��3XEOLFDWLRQV�2IILFH�RI�WKH�
(XURSHDQ�8QLRQ�

$OX
GDWW�� 0XKDPPDG� +��� 7DKD� 5DEDEDK�� $\PDQ� -RKDUJ\�� 6DQD� *DPPRK�� .KDOLO�
(UHLIHM��0RKDPPDG�1��$OKDPDG��0DU\�6XVDQ�%UHZHU��$EGXOODK�$��6DDWL��6WDQ�
.XERZ�� DQG� 0HUYDW� 5DZVKGHK�� ������ �([WUDFWLRQ�� RSWLPLVDWLRQ� DQG�
FKDUDFWHULVDWLRQ� RI� SKHQROLFV� IURP� 7K\PXV� YXOJDULV /��� SKHQROLF� FRQWHQW� DQG�
SURILOHV�LQ�UHODWLRQ�WR�DQWLR[LGDQW��DQWLGLDEHWLF�DQG�DQWLK\SHUWHQVLYH�SURSHUWLHV���
,QW�-�)RRG�6FL�7HFK QR������������������GRL����������LMIV�������

$WDQDVRY�� $WDQDV� *��� %LUJLW� :DOWHQEHUJHU�� (YD�0DULD� 3IHUVFK\�:HQ]LJ�� 7KRPDV�
/LQGHU�� &KULVWRSK� :DZURVFK�� 3DYHO� 8KULQ�� 9HURQLND� 7HPPO�� /LPHL� :DQJ��
6WHIDQ� 6FKZDLJHU�� (ONH� +�� +HLVV�� -XGLWK� 0�� 5ROOLQJHU�� 'DQLHOD� 6FKXVWHU��
-RKDQQHV 0�� %UHXVV�� 9DOHU\� %RFKNRY��0DUNR�'��0LKRYLORYLF�� %ULJLWWH� .RSS��
5XGROI�%DXHU��9HUHQD�0��'LUVFK��DQG�+HUPDQQ�6WXSSQHU���������'LVFRYHU\�DQG�
UHVXSSO\�RI�SKDUPDFRORJLFDOO\�DFWLYH�SODQW�GHULYHG�QDWXUDO�SURGXFWV��$�UHYLHZ���
%LRWHFKQRORJ\� $GYDQFHV QR�� ��� ��������������� GRL��
KWWSV���GRL�RUJ���������M�ELRWHFKDGY�������������

%DODR�� )��� )�%�� &DOGDV�� )�� &DVLPLUR�6RULJXHU� 6RODQDV�� (�� 6iQFKH]�*XOOyQ�� DQG� 6��
7DODYHUD� /R]DQR�� ��� 0D\� ������ 7K\PXV� FDUQRVXV�� 7KH� ,8&1� 5HG� /LVW� RI�
7KUHDWHQHG�6SHFLHV�������H�7������$�������� �������0D\�����@��$YDLODEOH�
IURP�KWWSV���G[�GRL�RUJ���������,8&1�8.��������5/76�7������$��������

%DUUHUR�� $OHMDQGUR� )��� 0�� 0DU� +HUUDGRU� GHO� 3LQR�� $GULDQD� *RQ]iOH]� 3RUWHUR�� 3LODU�
$UWHDJD�%XUyQ�� -HV~V� )��$UWHDJD�� -HV~V� %XULOOR� $OTXp]DU�� &DUPHQ (OLVD�'tD]��
DQG� $]XFHQD� *RQ]iOH]� &RORPD�� ������ �7HUSHQHV� DQG� SRO\DFHW\OHQHV� IURP�
FXOWLYDWHG�$UWHPLVLD� JUDQDWHQVLV ERLVV� �5R\DO� FKDPRPLOH�� DQG� WKHLU� GHIHQVLYH�
SURSHUWLHV��� 3K\WRFKHPLVWU\ QR�� ������������ GRL��
KWWSV���GRL�RUJ���������M�SK\WRFKHP�������������

%LO]��0��������7K\PXV�FDPSKRUDWXV��7KH�,8&1�5HG�/LVW�RI�7KUHDWHQHG�6SHFLHV�������
H�7������$�������� �����>FLWHG�-XQKR�����������@�
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&DP��0XKDPPHW�(PLQ��$\VH�1XU�+D]DU�<DYX]��6LOD�<LOGL]��%XVUD�(UWDV��%HWXO�$\D]�
$GDNXO�� 7XUJXW� 7DVNLQ�� 6DDGHW� $ODQ�� DQG� /HYHQW� .DEDVDNDO�� ������ �7KH�
PHWKDQROLF� H[WUDFW� RI� 7K\PXV� SUDHFR[ VXEVS�� VNRUSLOLL� YDU�� VNRUSLOLL� UHVWRUHV�
JOXFRVH�KRPHRVWDVLV�� DPHOLRUDWHV� LQVXOLQ� UHVLVWDQFH�DQG� LPSURYHV�SDQFUHDWLF�ȕ�
FHOO� IXQFWLRQ� RQ� VWUHSWR]RWRFLQ�QLFRWLQDPLGH�LQGXFHG� W\SH� �� GLDEHWLF� UDWV��
-RXUQDO� RI� (WKQRSKDUPDFRORJ\ QR�� ����������� GRL��
KWWSV���GRL�RUJ���������M�MHS�������������

&DPHMR�5RGULJXHV��-RDQD��/LD�$VFHQVmR��0��¬QJHOV�%RQHW��DQG�-RDQ�9DOOqV���������$Q�
HWKQRERWDQLFDO� VWXG\� RI� PHGLFLQDO� DQG� DURPDWLF� SODQWV� LQ� WKH� 1DWXUDO� 3DUN� RI�
³6HUUD� GH� 6mR� 0DPHGH´� �3RUWXJDO���� -RXUQDO� RI� (WKQRSKDUPDFRORJ\ QR�� ���
�������������GRL��KWWSV���GRL�RUJ���������6���������������������

&DUDSHWR�� $��� 3�*�� *DUFtD� 0XULOOR�� $�� %XLUD�� DQG� 7�� 0RQWHLUR�+HQULTXHV�� 7K\PXV�
FDSLWHOODWXV�� 7KH� ,8&1� 5HG� /LVW� RI� 7KUHDWHQHG� 6SHFLHV� ������
H�7������$���������� ����� >FLWHG� ������������ $YDLODEOH� IURP�
KWWSV���G[�GRL�RUJ���������,8&1�8.��������5/76�7������$����������

&DUERQH��&���&��0DUWLQV�*RPHV��&��&DGGHR��$��0��6LOYD��7��0XVXPHFL��5��3LJQDWHOOR��
*�� 3XJOLVL�� DQG� (�� %�� 6RXWR�� ������ �0HGLWHUUDQHDQ� HVVHQWLDO� RLOV� DV� SUHFLRXV�
PDWUL[�FRPSRQHQWV�DQG�DFWLYH� LQJUHGLHQWV�RI� OLSLG�QDQRSDUWLFOHV��� ,QWHUQDWLRQDO�
-RXUQDO� RI� 3KDUPDFHXWLFV QR�� ���� ������������� GRL��
KWWSV���GRL�RUJ���������M�LMSKDUP�������������

&KXDQJ�� &KXQ�<L�� <XQJ�&KXDQ� +R� &KLDR�:HQ� /LQ��:HL�(Q� <DQJ�� <XQJ�/XHQ� <X��
0LQJ�&KLHK�7VDL�� 6KXQ�)D�<DQJ�� DQG� 6KLK�&KL� 6X�� ������ �6DOYLDQROLF� DFLG�$�
VXSSUHVVHV�003���H[SUHVVLRQ�DQG� UHVWUDLQV� FDQFHU� FHOO� LQYDVLRQ� WKURXJK�(5.�
VLJQDOLQJ�LQ�KXPDQ�QDVRSKDU\QJHDO�FDUFLQRPD���-RXUQDO�RI�(WKQRSKDUPDFRORJ\
QR��������������GRL��KWWSV���GRL�RUJ���������M�MHS�������������

'RNWRURYRYi�� 6���'�� /�� 6DQWRV�� ,�� &RVWD�� 7��$QGUHDQL�� (�� %�� 6RXWR�� DQG�$��0�� 6LOYD��
�������&DWLRQLF�VROLG�OLSLG�QDQRSDUWLFOHV�LQWHUIHUH�ZLWK�WKH�DFWLYLW\�RI�DQWLR[LGDQW�
HQ]\PHV� LQ� KHSDWRFHOOXODU� FDUFLQRPD� FHOOV��� ,QW� -� 3KDUP QR�� ���� �������������
GRL����������M�LMSKDUP�������������

'RPtQJXH]�3HUOHV��5���$��*XHGHV��0��4XHLUR]��$��0��6LOYD�� DQG�$LUQD�%DUURV�� ������
�2[LGDWLYH�VWUHVV�SUHYHQWLRQ�DQG�DQWL�DSRSWRVLV�DFWLYLW\�RI�JUDSH� �9LWLV� YLQLIHUD�
/��� VWHPV� LQ� KXPDQ� NHUDWLQRF\WHV��� )RRG� 5HV� ,QW QR�� ����������� GRL��
��������M�IRRGUHV�������������

(XUR�0HG�� ������ (XUR�0HG� 3ODQW%DVH� � WKH� LQIRUPDWLRQ� UHVRXUFH� IRU� (XUR�
0HGLWHUUDQHDQ� SODQW� GLYHUVLW\� ���������� >FLWHG� ��� -XQKR� ����� ����@��
$YDLODEOH�IURP�KWWS���ZZ��EJEP�RUJ�(XUR3OXV0HG��

)DQJXHLUR��-RDQD�)���(OLDQD�%��6RXWR��DQG�$PpOLD�0��6LOYD������������ (QFDSVXODWLRQ�RI�
QXWUDFHXWLFDOV� LQ� QRYHO� GHOLYHU\� V\VWHPV��� ,Q� 1XWUDFHXWLFDOV�� HGLWHG� E\�
$OH[DQGUX�0LKDL�*UXPH]HVFX�����������$FDGHPLF�3UHVV�

)UDQVHQ��0DUF��0DUFXV� 1RUGJUHQ�� %R�:DQJ�� DQG� 2NVDQD� $SDQDVHWV�� ������ �5ROH� RI�
SHUR[LVRPHV� LQ� 526�516�PHWDEROLVP�� ,PSOLFDWLRQV� IRU� KXPDQ� GLVHDVH���
%LRFKLPLFD� HW� %LRSK\VLFD� $FWD� �%%$�� � 0ROHFXODU� %DVLV� RI� 'LVHDVH QR�� �����
���������������GRL��KWWSV���GRL�RUJ���������M�EEDGLV�������������

*UHHVRQ�� -�� 0��� %�� 6DQIRUG�� DQG� '�� $�� 0RQWL�� ������ �6W�� -RKQ
V� ZRUW� �+\SHULFXP�
SHUIRUDWXP���D�UHYLHZ�RI�WKH�FXUUHQW�SKDUPDFRORJLFDO��WR[LFRORJLFDO��DQG�FOLQLFDO�
OLWHUDWXUH�� 3V\FKRSKDUPDFRORJ\� �%HUO� QR�� ���� ������������ GRL��
��������V�������������

-RVKL�� 5DMHVK� .�� ������ �&KHPLFDO� FRPSRVLWLRQ� DQG� DQWLPLFURELDO� DFWLYLW\� RI� WKH�
HVVHQWLDO�RLO�RI�2FLPXP�EDVLOLFXP /���VZHHW�EDVLO��IURP�:HVWHUQ�*KDWV�RI�1RUWK�
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:HVW� .DUQDWDND�� ,QGLD�� $QFLHQW� VFLHQFH� RI� OLIH QR�� ��� ������������� GRL��
�������������������������

.DUOVVRQ��2���DQG�1��*��/LQGTXLVW���������0HODQLQ�DQG�QHXURPHODQLQ�ELQGLQJ�RI�GUXJV�
DQG� FKHPLFDOV�� WR[LFRORJLFDO� LPSOLFDWLRQV��� $UFK� 7R[LFRO QR�� ��� �������������
GRL����������V�����������������

.KRX\D��7DULN��0KDPHG�5DPFKRXQ��$EGHOEDVVDW�+PLGDQL��6RXOLPDQ�$PUDQL��+LFKDP�
+DUQDIL��0RKDPHG�%HQO\DV��<RXQHV� )LODOL� =HJ]RXWL�� DQG�&KDNLE�$OHP�� ������
�$QWL�LQIODPPDWRU\�� DQWLFRDJXODQW� DQG� DQWLR[LGDQW� HIIHFWV� RI� DTXHRXV� H[WUDFWV�
IURP�0RURFFDQ�WK\PH�YDULHWLHV���$VLDQ�3DFLILF�-RXUQDO�RI�7URSLFDO�%LRPHGLFLQH
QR�����������������GRL��KWWSV���GRL�RUJ���������M�DSMWE�������������

.LQGO��0���%��%OD]HNRYLF��)��%XFDU��DQG�6��9ODGLPLU�.QH]HYLF���������$QWLR[LGDQW�DQG�
DQWLFKROLQHVWHUDVH� SRWHQWLDO� RI� VL[� 7K\PXV VSHFLHV��� (YLG� %DVHG� &RPSOHPHQW�
$OWHUQDW�0HG QR���������������GRL����������������������

.LQGO��0DULMD��%LOMDQD�%ODåHNRYLü��)UDQ]�%XFDU�� DQG�6DQGD�9ODGLPLU�.QHåHYLü��������
�$QWLR[LGDQW� DQG� $QWLFKROLQHVWHUDVH� 3RWHQWLDO� RI� 6L[� 7K\PXV� 6SHFLHV���
(YLGHQFH�%DVHG� &RPSOHPHQWDU\� DQG� $OWHUQDWLYH� 0HGLFLQH QR�� �������������
GRL����������������������

/HDO��)���0��7DJKRXWL��)��0��1XQHV��$��0��6LOYD��$��&��&RHOKR��DQG�0��0DWRV�� ������
�7K\PXV� 3ODQWV�� $� 5HYLHZ²0LFURSURSDJDWLRQ�� 0ROHFXODU� DQG� $QWLIXQJDO�
$FWLYLW\���,Q�$FWLYH�,QJUHGLHQWV�IURP�$URPDWLF�DQG�0HGLFLQDO�3ODQWV��HGLWHG�E\�
+DQ\�$��(O�6KHP\��,Q7HFK�

/LSLQVNL�� %RJXVODZ�� ������ �+\GUR[\O� 5DGLFDO� DQG� ,WV� 6FDYHQJHUV� LQ� +HDOWK� DQG�
'LVHDVH��� 2[LGDWLYH� 0HGLFLQH� DQG� &HOOXODU� /RQJHYLW\ QR�� ������������� GRL��
��������������������

0D��/XQNXQ��/LOLQJ�7DQJ��DQG�4LDQ�<L���������6DOYLDQROLF�$FLGV��3RWHQWLDO�6RXUFH�RI�
1DWXUDO�'UXJV�IRU� WKH�7UHDWPHQW�RI�)LEURVLV�'LVHDVH�DQG�&DQFHU���)URQWLHUV� LQ�
SKDUPDFRORJ\ QR������������GRL����������ISKDU������������

0DUWLQV�*RPHV��&DUORV� �� )HUQDQGR�0�� �1XQHV��$QD� � 6DPSDLR�� (OLDQD�%�� � 6RXWR�� DQG�
$PpOLD�0�� � 6LOYD�� ������ �5RVPDULQLF�$FLG�� 6RXUFHV�� %LRDFWLYLWLHV� DQG�+HDOWK�
%HQHILWV��� ,Q� 3K\WRFKHPLFDOV�� 3ODQW� 6RXUFHV� DQG� 3RWHQWLDO� +HDOWK� %HQHILWV��
HGLWHG�E\�,PDQ�5\DQ�����������1HZ�<RUN��1RYD�6FLHQFH�3XEOLVKHUV��,QF�

0DUWLQV�*RPHV�� &DUORV�� (OLDQD� %�� 6RXWR�� )HUQDQGD� &RVPH�� )HUQDQGR�0��1XQHV�� DQG�
$PpOLD� 0�� 6LOYD�� ������ �7K\PXV� FDUQRVXV H[WUDFWV� LQGXFH� DQWL�SUROLIHUDWLYH�
DFWLYLW\� LQ�&DFR��� FHOOV� WKURXJK�PHFKDQLVPV� WKDW� LQYROYH� FHOO� F\FOH� DUUHVW� DQG�
DSRSWRVLV��� -RXUQDO� RI� )XQFWLRQDO� )RRGV QR�� ������������ GRL��
KWWSV���GRL�RUJ���������M�MII�������������

0DUWLQV�*RPHV�� &DUORV��0HULHP�7DJKRXWL�� -XGLWK� 6FKlIHU��0LUNR�%XQ]HO�� $PpOLD�0��
6LOYD��DQG�)HUQDQGR�0��1XQHV���������&KHPLFDO�FKDUDFWHUL]DWLRQ�DQG�ELRDFWLYH�
SURSHUWLHV�RI�GHFRFWLRQV�DQG�K\GURHWKDQROLF�H[WUDFWV�RI�7K\PXV�FDUQRVXV�%RLVV���
-RXUQDO� RI� )XQFWLRQDO� )RRGV QR�� ������������ GRL��
KWWSV���GRL�RUJ���������M�MII�������������

0F.D\��'�� /��� DQG� -��%��%OXPEHUJ�� ������ �$� UHYLHZ� RI� WKH� ELRDFWLYLW\� DQG� SRWHQWLDO�
KHDOWK� EHQHILWV� RI� SHSSHUPLQW� WHD� �0HQWKD� SLSHULWD /�����3K\WRWKHU�5HV QR�� ���
������������GRL����������SWU������

1HYHV�� -RVp�0DQXHO��&DUOD�0DWRV��&DUOD�0RXWLQKR��*OyULD�4XHLUR]��DQG�/tJLD�5HEHOR�
*RPHV�� ������ �(WKQRSKDUPDFRORJLFDO� QRWHV� DERXW� DQFLHQW� XVHV� RI� PHGLFLQDO�
SODQWV� LQ� 7UiV�RV�0RQWHV� �QRUWKHUQ� RI� 3RUWXJDO���� -RXUQDO� RI�
(WKQRSKDUPDFRORJ\ QR�� ���� ������������� GRL��
KWWSV���GRL�RUJ���������M�MHS�������������
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2FDxD�� $��� DQG� *�� 5HJOHUR�� ������ �(IIHFWV� RI� 7K\PH� ([WUDFW� 2LOV� �IURP� 7K\PXV�
YXOJDULV�� 7K\PXV� ]\JLV� DQG� 7K\PXV� K\HPDOLV�� RQ� &\WRNLQH� 3URGXFWLRQ� DQG�
*HQH� ([SUHVVLRQ� RI� R[/'/�6WLPXODWHG� 7+3���0DFURSKDJHV��� -RXUQDO� RI�
REHVLW\ QR����������������������GRL����������������������

2OLYHLUD��-��5���'��GH�-HVXV�9LHJDV��$��3��5��0DUWLQV��&��$��7��&DUYDOKR��&��3��6RDUHV��6��
(��$��&DPDUJR��$��2��&��-RUJH��DQG�/��'��GH�2OLYHLUD���������7K\PXV�YXOJDULV /��
H[WUDFW� KDV� DQWLPLFURELDO� DQG� DQWL�LQIODPPDWRU\� HIIHFWV� LQ� WKH� DEVHQFH� RI�
F\WRWR[LFLW\� DQG� JHQRWR[LFLW\��� $UFK� 2UDO� %LRO QR�� ������������ GRL��
��������M�DUFKRUDOELR�������������

3HUHLUD�� $QGUHLD� 6�� 3��� $QWRQLR� -�� %DQHJDV�/XQD�� -RUJH� 3HxD�*DUFtD�� +RUDFLR� 3pUH]�
6iQFKH]��DQG�=HQR�$SRVWROLGHV���������(YDOXDWLRQ�RI�WKH�$QWL�'LDEHWLF�$FWLYLW\�
RI� 6RPH� &RPPRQ� +HUEV� DQG� 6SLFHV�� 3URYLGLQJ� 1HZ� ,QVLJKWV� ZLWK� ,QYHUVH�
9LUWXDO� 6FUHHQLQJ��� 0ROHFXOHV� �%DVHO�� 6ZLW]HUODQG� QR�� ��� ����������� GRL��
��������PROHFXOHV���������

4LDQ�� :HLGRQJ�� :HQMLQJ� :DQJ�� -LDQLQJ� =KDQJ�� 7LQJ� :DQJ�� 0LDR� /LX�� 0LQ� <DQJ��
=KDRKXDQ� 6XQ�� ;LDQJ� /L�� DQG� <RQJGRQJ� /L�� ������ �$QWLPLFURELDO� DQG�
DQWLELRILOP� DFWLYLWLHV� RI� XUVROLF� DFLG� DJDLQVW� FDUEDSHQHP�UHVLVWDQW� .OHEVLHOOD�
SQHXPRQLDH��� 7KH� -RXUQDO� RI� $QWLELRWLFV QR�� ��� ������������� GRL��
��������V�����������������

4XHLUR]��0���'��2SSRO]HU��,��*RXYLQKDV��$��0��6LOYD��$LUQD�%DUURV��DQG�5��'RPtQJXH]�
3HUOHV���������1HZ�JUDSH�VWHPV
�LVRODWHG�SKHQROLF�FRPSRXQGV�PRGXODWH�UHDFWLYH�
R[\JHQ� VSHFLHV�� JOXWDWKLRQH�� DQG� OLSLG� SHUR[LGDWLRQ� LQ� YLWUR�� &RPELQHG�
IRUPXODWLRQV� ZLWK� YLWDPLQV� &� DQG� (��� )LWRWHUDSLD QR�� ������������� GRL��
��������M�ILWRWH�������������

5HQDWD�� 3UXVLQRZVND�� DQG� %�� ĝPLJLHOVNL� .U]\V]WRI�� ������ �&RPSRVLWLRQ�� ELRORJLFDO�
SURSHUWLHV� DQG� WKHUDSHXWLF� HIIHFWV� RI� ODYHQGHU� �/DYDQGXOD� DQJXVWLIROLD /��� $�
UHYLHZ��� +HUED� 3RORQLFD QR�� ��� ����������� GRL�� KWWSV���GRL�RUJ���������KHSR�
����������

6DPSDLR��$QD��$OIUHGR�$LUHV��%��(OLDQD�6RXWR��DQG�$��0�6LOYD���������(VVHQWLDO�2LOV��
3RO\SKHQROV� DQG� *O\FRVLGHV�� 6HFRQGDU\� 3ODQW� 0HWDEROLWHV� DJDLQVW� +XPDQ�
3DWKRJHQLF�0LFUREHV��� ,Q�)URQWLHUV� LQ�&OLQLFDO�'UXJ�5HVHDUFK��$QWL�,QIHFWLYHV��
HGLWHG�E\�$WWD�XU�5DKPDQ�����������%HQWKDP�6FLHQFH�3XEOLVKHUV�

6HQ��7���DQG�6��.��6DPDQWD���������0HGLFLQDO�SODQWV��KXPDQ�KHDOWK�DQG�ELRGLYHUVLW\��D�
EURDG� UHYLHZ��� $GY� %LRFKHP� (QJ� %LRWHFKQRO QR�� ������������ GRL��
����������B����B����

6HR��'DH�<XQ��6XQJ�5\XO�/HH��-XQ�:RQ�+HR��0L�+\XQ�1R��%\RXQJ�'RR�5KHH��.\XQJ�
6RR� .R�� +\R�%XP� .ZDN�� DQG� -LQ� +DQ�� ������ �8UVROLF� DFLG� LQ� KHDOWK� DQG�
GLVHDVH���7KH�.RUHDQ�MRXUQDO�RI�SK\VLRORJ\�	�SKDUPDFRORJ\���RIILFLDO�MRXUQDO�RI�
WKH�.RUHDQ�3K\VLRORJLFDO�6RFLHW\�DQG�WKH�.RUHDQ�6RFLHW\�RI�3KDUPDFRORJ\ QR��
����������������GRL����������NMSS���������������

6LOYD��$��0���&��0DUWLQV�*RPHV��-��)��)DQJXHLUR��7��$QGUHDQL��DQG�(��%��6RXWR��������
�&RPSDULVRQ�RI�DQWLSUROLIHUDWLYH�HIIHFW�RI�HSLJDOORFDWHFKLQ�JDOODWH�ZKHQ�ORDGHG�
LQWR� FDWLRQLF� VROLG� OLSLG� QDQRSDUWLFOHV� DJDLQVW� GLIIHUHQW� FHOO� OLQHV��� � QR�� ���
����������������GRL��������������������������������

6LOYD��$��0���&��0DUWLQV�*RPHV��(��%��6RXWR��-��6FKlIHU��-��$��6DQWRV��0��%XQ]HO��DQG�)��
0�� 1XQHV�� ������ �7K\PXV� ]\JLV VXEVS� ]\JLV DQ� HQGHPLF� 3RUWXJXHVH� SODQW��
SK\WRFKHPLFDO� SURILOLQJ�� DQWLR[LGDQW�� DQWL�SUROLIHUDWLYH� DQG� DQWL�LQIODPPDWRU\�
DFWLYLWLHV��� $QWLR[LGDQWV QR�� �� ��������� GRL��
KWWSV���GRL�RUJ���������DQWLR[��������
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6LOYD�� $PpOLD� 0�� �� +HOHQ� /�� � $OYDUDGR�� *XDGDOXSH� $EUHJR�� &DUORV� 0DUWLQV�*RPHV��
0DULD�/� *DUGXxR�5DPLUH]��0DUtD�/���*DUFtD��$QD�&���&DOSHQD��DQG�(OLDQD�%��
6RXWR���������,Q�9LWUR�&\WRWR[LFLW\�RI�2OHDQROLF�8UVROLF�$FLGV�/RDGHG�LQ�3/*$�
1DQRSDUWLFOHV� LQ� 'LIIHUHQW� &HOO� /LQHV��� 3KDUPDFHXWLFV QR�� ��� ����� GRL��
��������SKDUPDFHXWLFV���������

6LOYD��$PpOLD�0���6DQGUD�&��6LOYD��-RUJH�3��6RDUHV��&DUORV�0DUWLQV�*RPHV��-RmR�3DXOR�
7HL[HLUD�� )HUQDQGD� /HDO�� DQG� ,VDEHO� *DLYmR�� ������ �*LQNJR� ELORED /�� /HDI�
([WUDFW� 3URWHFWV� +HS*�� &HOOV� $JDLQVW� 3DUDTXDW�,QGXFHG� 2[LGDWLYH� '1$�
'DPDJH��� 3ODQWV� �%DVHO�� 6ZLW]HUODQG� QR�� �� ���������� GRL��
��������SODQWV��������

6LOYD�� 3HGUR� 7�� 0��� 0DUWD� $�� )�� 6LOYD�� /XtV� 6LOYD�� DQG� $QD� 0�� /�� 6HFD�� ������
(WKQRERWDQLFDO� .QRZOHGJH� LQ� 6HWH� &LGDGHV�� $]RUHV� $UFKLSHODJR�� )LUVW�
(WKQRPHGLFLQDO� 5HSRUW�� 3ODQWV� �%DVHO�� 6ZLW]HUODQG� �� �����
KWWSV���GRL�RUJ���������SODQWV��������

6QH]KNLQD�� $QDVWDVL\D� 9��� $QQD� 9�� .XGU\DYWVHYD�� 2OJD� /�� .DUG\PRQ�� 0DULD� 9��
6DYYDWHHYD�� 1DWDOL\D� 9�� 0HOQLNRYD�� *HRUJH� 6�� .UDVQRY�� DQG� $OH[H\� $��
'PLWULHY���������526�*HQHUDWLRQ�DQG�$QWLR[LGDQW�'HIHQVH�6\VWHPV�LQ�1RUPDO�
DQG� 0DOLJQDQW� &HOOV��� 2[LGDWLYH� 0HGLFLQH� DQG� &HOOXODU� /RQJHYLW\ QR��
��������������GRL�����������������������

6RUHT��+���DQG�6��6HLGPDQ�������� �$FHW\OFKROLQHVWHUDVH� � QHZ�UROHV� IRU�DQ�ROG�DFWRU���
1DW�5HY�1HXURVFL QR�����������������GRL�������������������

6WDKO�%LVNXS��(����DQG�)��6iH]��������7K\PH��7KH�JHQXV�7K\PXV���VW�HG��/RQGRQ��&5&�
3UHVV�� 7D\ORU�DQG�)UDQFLV�

7DJKRXWL��0���&��0DUWLQV�*RPHV��/��0��)pOL[��-���6FKlIHU��-��$���6DQWRV��0��%XQ]HO��)��
0�� � 1XQHV�� DQG� $��0�� 6LOYD�� ����D�� �3RO\SKHQRO� FRPSRVLWLRQ� DQG� ELRORJLFDO�
DFWLYLW\�RI�7K\PXV�FLWULRGRUXV DQG�7K\PXV�YXOJDULV��FRPSDULVRQ�ZLWK�HQGHPLF�
,EHULDQ�7K\PXV VSHFLHV���)RRG�&KHPLVWU\��XQGHU�UHYLHZ��

7DJKRXWL��0���&��0DUWLQV�*RPHV��-��6FKDIHU��/��0��)HOL[��-��$��6DQWRV��0��%XQ]HO��)��0��
1XQHV�� DQG� $�� 0�� 6LOYD�� ������ �7K\PXV� SXOHJLRLGHV� /�� DV� D� ULFK� VRXUFH� RI�
DQWLR[LGDQW�� DQWL�SUROLIHUDWLYH� DQG� QHXURSURWHFWLYH� SKHQROLF� FRPSRXQGV���)RRG�
	�)XQFWLRQ QR�������������������GRL����������F�IR�����N�

7DJKRXWL��0���&��0DUWLQV�*RPHV��-��6FKlIHU��-��$��6DQWRV��0��%XQ]HO��)��0��1XQHV��DQG�
$��0�6LOYD���������&KHPLFDO�&KDUDFWHUL]DWLRQ�DQG�%LRDFWLYLW\�RI�([WUDFWV�IURP�
7K\PXV�PDVWLFKLQD��$�7K\PXV ZLWK�D�'LVWLQFW�6DOYLDQROLF�$FLG�&RPSRVLWLRQ���
$QWLR[LGDQWV QR�����������

7DJKRXWL�� 0HULHP�� &DUORV� 0DUWLQV�*RPHV�� /XtV� 0�� )pOL[�� -XGLWK� 6FKlIHU�� -RmR� $��
6DQWRV�� 0LUNR� %XQ]HO�� )HUQDQGR� 0�� 1XQHV�� DQG� $PpOLD� 0�� 6LOYD�� ����E��
�3RO\SKHQRO� FRPSRVLWLRQ� DQG� ELRORJLFDO� DFWLYLW\� RI� 7K\PXV� FLWULRGRUXV DQG�
7K\PXV� YXOJDULV�� FRPSDULVRQ� ZLWK� HQGHPLF� ,EHULDQ� 7K\PXV� VSHFLHV��� )RRG�
&KHPLVWU\���������GRL��KWWSV���GRL�RUJ���������M�IRRGFKHP�������������

7KRPDV��'RXJODV�'��� /LVD�$��5LGQRXU�� -HIIUH\� 6�� ,VHQEHUJ��:LOPDULH� )ORUHV�6DQWDQD��
&KULVWRSKHU� +�� 6ZLW]HU�� 6RQLD� 'RQ]HOOL�� 3HUZH]� +XVVDLQ�� &HFLOLD� 9HFROL��
1D]DUHQR�3DRORFFL��6WHIDQ�$PEV��&DURO�$��&ROWRQ��&XUWLV�&��+DUULV��'DYLG�'��
5REHUWV�� DQG� 'DYLG� $�� :LQN�� ������ �7KH� FKHPLFDO� ELRORJ\� RI� QLWULF� R[LGH��
LPSOLFDWLRQV� LQ� FHOOXODU� VLJQDOLQJ��� )UHH� UDGLFDO� ELRORJ\� 	� PHGLFLQH QR�� ���
�����������GRL����������M�IUHHUDGELRPHG�������������

7KULQJ��7��6���3��+LOL�� DQG�'��3��1DXJKWRQ�� ������ �$QWL�FROODJHQDVH�� DQWL�HODVWDVH� DQG�
DQWL�R[LGDQW�DFWLYLWLHV�RI�H[WUDFWV�IURP����SODQWV���%0&�&RPSOHPHQW�$OWHUQ�0HG
QR��������GRL�������������������������
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9LHLUD��5DTXHO��%��6HOPD�6RXWR��(OHQD�6iQFKH]�/ySH]��$QD�/ySH]�0DFKDGR��3DWULFLD�
6HYHULQR� 6DMDQ� -RVH�� $QWRQHOOR� 6DQWLQL�� $QD� )RUWXQD�� /�� 0DULD� *DUFtD�� 0��
$PHOLD� 6LOYD�� DQG�%�� (OLDQD� 6RXWR�� ������ �6XJDU�/RZHULQJ�'UXJV� IRU� 7\SH� ��
'LDEHWHV� 0HOOLWXV� DQG� 0HWDEROLF� 6\QGURPH²5HYLHZ� RI� &ODVVLFDO� DQG� 1HZ�
&RPSRXQGV��3DUW�,���3KDUPDFHXWLFDOV QR����������GRL����������SK���������

=DFFDUGHOOL�� 0DVVLPR�� &DWHOOR� 3DQH�� 0LFKHOH� &DSXWR�� $OHVVDQGUD� 'XUD]]R�� 0DVVLPR�
/XFDULQL�� $PpOLD� 0�� 6LOYD�� 3DWUtFLD� 6HYHULQR�� (OLDQD� %�� 6RXWR�� $QWRQHOOR�
6DQWLQL�� DQG� 9LQFHQ]R� 'H� )HR�� ������ �6DJH� 6SHFLHV� &DVH� 6WXG\� RQ� D�
6SRQWDQHRXV� 0HGLWHUUDQHDQ� 3ODQW� WR� &RQWURO� 3K\WRSDWKRJHQLF� )XQJL� DQG�
%DFWHULD���)RUHVWV QR����������GRL����������I���������

=ROJKDGUL��6DPDQHK��$VLHK�%DKUDPL��0DKPXG�7DUHT�+DVVDQ�.KDQ��-��0XQR]�0XQR]��
)�� *DUFLD�0ROLQD�� )�� *DUFLD�&DQRYDV�� DQG� $OL� $NEDU� 6DERXU\�� ������ �$�
FRPSUHKHQVLYH� UHYLHZ� RQ� W\URVLQDVH� LQKLELWRUV��� -RXUQDO� RI� HQ]\PH� LQKLELWLRQ�
DQG� PHGLFLQDO� FKHPLVWU\ QR�� ��� ������������� GRL��
������������������������������

9LOD�5HDO��)HYHUHLUR GH�����
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$PpOLD�0��/RSHV�'LDV�GD�6LOYD


