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5���H� � 5RFKD��(ULFD�9LFHQWH�

(IHLWR� GD� JLQiVWLFD� ODERUDO� HP� GLVW~UELRV� PXVFXORHVTXHOpWLFRV� GH� WUDEDOKDGRUHV� HP�
DPELHQWH�KRVSLWDODU��XPD�UHYLVmR�LQWHJUDWLYD���(ULFD�9LFHQWH�5RFKD��±�-RmR�3HVVRD��������

��I���LO��
�

2ULHQWDGRU��3URI���0��-HDQ�3DXOR�*XHGHV�'DQWDV��
7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR��*UDGXDomR�HP�(GXFDomR�)tVLFD��±�)DFXOGDGH�1RYD�

(VSHUDQoD���)$&(1(�
�

���'RU�0XVFXORHVTXHOpWLFD�����*LQDVWLFD�/DERUDO�����+RVSLWDO��,��7tWXOR��
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'HGLFR�HVVH�WUDEDOKR�D�PLQKD�PmH��0DULD�(GLO]D�9LFHQWH��LQ�PHPRULDP���TXH�VHPSUH�

PH�DSRLRX��TXH�IRL�PLQKD�YHUGDGHLUD�FRPSDQKHLUD�GH�YLGD�H�PH�DSUHVHQWRX�D�IRUPD�PDLV�SXUD�
GR� DPRU�
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$QWHV�GH�WXGR��H[SUHVVR�PLQKD�JUDWLGmR�DR�3DL�&HOHVWLDO�SRU�WHU�PH�VXVWHQWDGR�DWp�DTXL��

SRU�PH�Gi�IRUoDV�SDUD�HQIUHQWDU�HVVH�~OWLPR�DQR�GH�FXUVR�H�R�PDLV�WULVWH�SDUD�PLP��3RU�DLQGD�

DVVLP�PH�ID]HU�HQ[HUJDU�TXH�D�YLGD�p�ERD�H�SRU�PH�DEHQoRDU�FRP�SHVVRDV�H[WUDRUGLQiULDV��6RX�

PXLWR� JUDWD� DRV� IDPLOLDUHV� TXH� PH� DMXGDUDP� D� FKHJDU� DWp� DTXL�� SULQFLSDOPHQWH� H�

HVSHFLDOPHQWH��DR�PHX�DY{��-RVp�9LFHQWH��TXH�WHP�H[HUFLGR�XP�SDSHO�GH�SDL�HP�PLQKD�YLGD��

$JUDGHoR� SRU� WHU� XPD� PmH� PDUDYLOKRVD� TXH� VHPSUH� PH� DSRLRX� H� PH� LQFHQWLYRX� D�

EXVFDU�R�PHOKRU��SRU�PH�PRVWUDU�R�FDPLQKR�GR�HVWXGR�FRPR�IRUPD�GH�OLEHUGDGH��SRU�WHU�VLGR�

WRGR�PHX�DOLFHUFH�H�SRU�VHU�PHX�H[HPSOR�GH�IRUWDOH]D�H�UHVLOLrQFLD��

$JUDGHoR�DR�PHX� DPLJR�*DEULHO� H�PLQKD� DPLJD�5DTXHO�SRU� FDGD� FDURQD�TXH� UHFHEL�

QHVVH� ~OWLPR� SHUtRGR� SDUD� LU� DR� HVWiJLR� H� IDFXOGDGH�� VHP� YRFrV� HX� QmR� WHULD� FRQGLo}HV�

ILQDQFHLUDV�GH�FRQFOXLU�HVVH�FLFOR��0RVWUR�PLQKD�JUDWLGmR�D�5DTXHO�SRU�QR�PHX�PRPHQWR�PDLV�

FUtWLFR�PH�PRWLYDU�H�QmR�PH�GHL[DU�GHVLVWLU�GR�7&&�QHVVDV�~OWLPDV�VHPDQDV��'D�PHVPD�IRUPD�

DJUDGHoR�DRV�PHXV�FROHJDV�GH�WXUPD�TXH�PH�DMXGDUDP�FRP�DV�G~YLGDV�H�OLPLWDo}HV�TXH�WLQKD�

GXUDQWH�D�FRQVWUXomR�GR�PDWHULDO��

7DPEpP�DJUDGHoR�D�GLVSRVLomR�GR�SURIHVVRU� -HDQ�'DQWDV�SRU�PH�DFRPSDQKDU� FRPR�

PHX�RULHQWDGRU�DR�ORQJR�GR�7&&�,�H�,,��$R�PHVPR�WHPSR�VRX�LPHQVDPHQWH�H�SURIXQGDPHQWH�

JUDWD�DR�SURIHVVRU�/HRQDUGR�2OLYHLUD�SRU�PH�JXLDU�H�PH�RULHQWDU�FRP�D�PXGDQoD�GD�HVWUXWXUD�

H� REMHWLYR� GHVVH� WUDEDOKR�� SRU� PH� HQVLQDU� D� LQLFLDU� R� QRYR� SURMHWR� H� PH� PRVWUDU� XPD�

DOWHUQDWLYD��$JUDGHoR�VLQFHUDPHQWH�WRGR�DSRLR�TXH�UHFHEL�QD�VXD�RULHQWDomR��

1mR� SRVVR� HVTXHFHU� GDV� PLQKDV� DPLJDV� TXH� PH� DFRPSDQKDP� QR� PHX� GLD� D� GLD� H�

VHPSUH�PH� OHPEUDUDP�GR�PHX�SRWHQFLDO��PH� DMXGDUDP�D� FRQFOXLU� HVVD� IDVH�GH� FRQTXLVWD�� H�

HQWHQGHUDP�PLQKD�DXVrQFLD�GXUDQWH�HVVH�WHPSR���

1mR�PHQRV� LPSRUWDQWH�� SUHFLVR� UHFRQKHFHU� H� DJUDGHFHU� DR�PHX� FRPSDQKHLUR� ILHO� GH�

HVWXGR� H� GDV� PDGUXJDGDV� QmR� GRUPLGDV�� PHX� JDWR� EUDQTXLQKR�� VHPSUH� TXH� VHQWR� QD�

HVFULYDQLQKD�SDUD�HVWXGDU�HOH�VHQWD�DR�ODGR�GR�PRXVH�H�Vy�VH�UHWLUD�TXDQGR�ILQDOL]R�H�GHVOLJR�R�

FRPSXWDGRU��(OH�VHPSUH�PH�DFRPSDQKRX�GXUDQWH�R�HVWXGR��

3RU� ILP�� DJUDGHoR� D� PLP� SRU� QmR� GHVLVWLU� H� ID]HU� GH� FDGD� GLILFXOGDGH� H� SHUGD� XP�

LPSXOVR�SDUD�FRQWLQXDU��SRU� WHU�VLGR�IRUWH�H�DJXHQWDGR�XPD�GDV�SLRUHV�GRUHV��TXH�IRL�YLYHU�D�

PRUWH�GD�PLQKD�PmH��H�DLQGD�DVVLP�VRUULU� UHVVLJQLILFDQGR�D�GRU�HP�FRUDJHP�SDUD�VHJXLU�HP�

IUHQWH��
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³7HU� SUREOHPDV� QD� YLGD� p� LQHYLWiYHO�� 6HU�

GHUURWDGR�SRU�HOHV�p�RSFLRQDO�´�

��5RJHU�&UDZIRUG�
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$� DGHVmR� j� SUiWLFD� GD� JLQiVWLFD� ODERUDO� �*/�� SURPRYH� H� DVVHJXUD� D� VD~GH� QR� DPELHQWH� GR�

WUDEDOKR�H�FRQVLVWH�HP�XP�FRQMXQWR�GH�H[HUFtFLRV�ItVLFRV�H�PRYLPHQWRV�FRUSRUDLV�UHDOL]DGRV�

HP�EDL[D�LQWHQVLGDGH��SRU�XP�EUHYH�SHUtRGR�GH�WHPSR��������PLQXWRV��GXUDQWH�D�MRUQDGD�GH�

WUDEDOKR�� �(OD� SRGH� VHU� DERUGDGD� QDV� IRUPDV� SUHSDUDWyULD�� FRPSHQVDWyULD� H�GH� UHOD[DPHQWR��

6HXV�SULQFLSDLV�HIHLWRV�SUHYLQHP�DOJXPDV�GRHQoDV�RFXSDFLRQDLV��HVSHFLDOPHQWH�DV�OHV}HV�SRU�

HVIRUoR� UHSHWLWLYR�GLVW~UELRV� RVWHRPXVFXODUHV� �/(5�'257��� 'HVVD� IRUPD� HVVH� HVWXGR� YLVD�

VLQWHWL]DU�DV�HYLGrQFLDV�FLHQWtILFDV�GRV�HIHLWRV�GD�*/�QR�DPELHQWH�KRVSLWDODU��7UDWD�VH�GH�XPD�

UHYLVmR� LQWHJUDWLYD�H[SORUDQGR�RV�HIHLWRV�GD�*/��FRP�UHFRUWH� WHPSRUDO� UHFHQWH� �������������

2V�DUWLJRV�IRUDP�LGHQWLILFDGRV�SRU�EXVFD�QDV�EDVHV�GH�GDGRV�3XE0HG��6FLHQFH�JRY�H�6FL(/2��

$�UHYLVmR�IRL�FRQGX]LGD�HP�WUrV�HVWiJLRV������2V�DUWLJRV�IRUDP�VHOHFLRQDGRV�FRP�EDVH�QD�GDWD�

GH�SXEOLFDomR��LGLRPD�H�WLSR�GH�SXEOLFDomR������7tWXORV�UHVXPRV�IRUDP�DYDOLDGRV�D�SDUWLU�GRV�

FULWpULRV� GH� LQFOXVmR�H[FOXVmR�� H� ����$UWLJRV� FRPSOHWRV� IRUDP� UHFXSHUDGRV� H� DYDOLDGRV� SHOD�

UHOHYkQFLD�H�TXDOLGDGH��$SyV�D�VHOHomR�DSHQDV�WUrV�DUWLJRV�IRUDP�LQFOXtGRV�GHQWUR�GRV�FULWpULRV�

GD� UHYLVmR�� $� VHTXrQFLD� GD� WULDJHP� IRL� H[SRVWD� HP� IRUPD� GH� IOX[RJUDPD� QR� 35,60$�� RV�

DUWLJRV�WDPEpP�SDVVDUDP�SRU�XPD�DYDOLDomR�GD�TXDOLGDGH�FRP�EDVH�QD�HVFDOD�3('UR�H�WRGRV�

IRUDP� FODVVLILFDGRV� HP� DOWD� TXDOLGDGH�� 2V� DUWLJRV� UHYLVDGRV� UHYHODUDP� UHVXOWDGRV� SRVLWLYRV�

SDUD�D�PHOKRUD�GRV�VLQWRPDV�GH�GRU�HP�YiULDV�UHJL}HV�GR�FRUSR��GLPLQXLomR�GR�OLPLDU�GH�GRU�j�

SUHVVmR� /'3�� IRUWDOHFLPHQWR� GRV�P~VFXORV� GDV� FRVWDV�� $OpP� GH� HYLGHQFLDU� TXH� D� JLQiVWLFD�

ODERUDO� UHDOL]DGD� HP� KRVSLWDLV� SURPRYH� GLPLQXLomR� GH� TXHL[DV� GH� GRUHV� H� SUHYLQH� GRU�

PXVFXORHVTXHOpWLFD� HP� SURILVVLRQDLV� GD� VD~GH�� (P� VtQWHVH�� D� LQWHUYHQomR� GH� H[HUFtFLRV�

GXUDQWH�R�KRUiULR�GH�WUDEDOKR�p�EHQpILFD�SDUD�WUDEDOKDGRUHV�GD�VD~GH��PDV�Ki�XPD�HVFDVVH]�GH�

HVWXGRV� H[SHULPHQWDLV� QHVVD� iUHD�� SULQFLSDOPHQWH� GHVHQYROYLGRV� SRU� SURILVVLRQDLV� GH�

(GXFDomR�)tVLFD��R�TXH�UHIRUoD�D�QHFHVVLGDGH�GH�SURGX]LU�IXWXUDV�SHVTXLVDV��

�

3DODYUDV�FKDYH��'RU�0XVFXORHVTXHOpWLFD��*LQDVWLFD�/DERUDO��+RVSLWDO��
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7KH� DGKHULQJ� WR� WKH� SUDFWLFH� RI�ZRUN� J\PQDVWLFV� �*/�� SURPRWHV� DQG� HQVXUHV� KHDOWK� LQ� WKH�

ZRUN�HQYLURQPHQW��FRQVLVWV�RI�D�VHW�RI�SK\VLFDO�H[HUFLVHV�DQG�ERG\�PRYHPHQWV�SHUIRUPHG�LQ�

ORZ� LQWHQVLW\�� IRU� D� EULHI� SHULRG� RI� WLPH� ������� PLQXWHV�� GXULQJ� WKH� ZRUNGD\�� LW� FDQ� EH�

DGGUHVVHG� LQ�SUHSDUDWRU\��FRPSHQVDWRU\�DQG�UHOD[DWLRQ�IRUPV�� ,WV�PDLQ�HIIHFWV�SUHYHQW� VRPH�

RFFXSDWLRQDO� GLVHDVHV�� UHSHWLWLYH� VWUDLQ� LQMXULHV�PXVFXORVNHOHWDO� GLVRUGHUV� �/(5�'257���

7KXV��WKLV�VWXG\�DLPV�WR�V\QWKHVL]H�WKH�VFLHQWLILF�HYLGHQFH�RI�WKH�HIIHFWV�RI�*/�LQ�WKH�KRVSLWDO�

HQYLURQPHQW�� 7KLV� LV� DQ� LQWHJUDWLYH� UHYLHZ� H[SORULQJ� WKH� HIIHFWV� RI�*/��ZLWK� D� UHFHQW� WLPH�

IUDPH� ������������� WKH� DUWLFOHV� ZHUH� LGHQWLILHG� E\� VHDUFKLQJ� WKH� GDWDEDVHV� 3XE0HG��

6FLHQFH�JRY� H� 6FL(/2�� 7KH� UHYLHZ� ZDV� FRQGXFWHG� LQ� WKUHH� VWDJHV�� ���� 7KH� DUWLFOHV� ZHUH�

VHOHFWHG� EDVHG� RQ� WKH� GDWH� RI� SXEOLFDWLRQ�� ODQJXDJH� DQG� W\SH� RI� SXEOLFDWLRQ�� ����

7LWOHV�DEVWUDFWV� ZHUH� HYDOXDWHG� EDVHG� RQ� WKH� LQFOXVLRQ�H[FOXVLRQ� FULWHULD�� DQG� ���� &RPSOHWH�

DUWLFOHV�ZHUH�UHWULHYHG�DQG�HYDOXDWHG�IRU�UHOHYDQFH�DQG�TXDOLW\��$IWHU�VHOHFWLRQ��RQO\���DUWLFOHV�

ZHUH�LQFOXGHG�ZLWKLQ�WKH�UHYLHZ�FULWHULD��WKH�VFUHHQLQJ�VHTXHQFH�ZDV�GLVSOD\HG�LQ�D�IORZFKDUW�

LQ�35,60$��WKH�DUWLFOHV�DOVR�XQGHUZHQW�D�TXDOLW\�DVVHVVPHQW�EDVHG�RQ�WKH�3('UR�VFDOH�DQG�DOO�

ZHUH� FODVVLILHG� DV� KLJK� TXDOLW\�� 7KH� UHYLHZHG� DUWLFOHV� UHYHDOHG� SRVLWLYH� UHVXOWV� IRU� WKH�

LPSURYHPHQW�RI�SDLQ�V\PSWRPV�LQ�YDULRXV�UHJLRQV�RI�WKH�ERG\��ORZHULQJ�WKH�SDLQ�WKUHVKROG�WR�

/'3�SUHVVXUH��VWUHQJWKHQLQJ�WKH�EDFN�PXVFOHV��,Q�DGGLWLRQ�WR�VKRZLQJ�WKDW�ODERU�J\PQDVWLFV�

SHUIRUPHG� LQ�KRVSLWDOV�SURPRWHV� UHGXFWLRQ�RI�SDLQ�FRPSODLQWV�DQG�SUHYHQWV�PXVFXORVNHOHWDO�

SDLQ�LQ�KHDOWK�SURIHVVLRQDOV��,Q�VXPPDU\��WKH�LQWHUYHQWLRQ�RI�H[HUFLVHV�GXULQJ�ZRUNLQJ�KRXUV�

LV�EHQHILFLDO�WR�KHDOWK�ZRUNHUV��EXW�WKHUH�LV�D�ODFN�RI�H[SHULPHQWDO�VWXGLHV�LQ�WKLV�DUHD��PDLQO\�

GHYHORSHG�E\�3K\VLFDO�(GXFDWLRQ�SURIHVVLRQDOV��ZKLFK�UHLQIRUFHV�WKH�QHHG�WR�SURGXFH�IXUWKHU�

UHVHDUFK��

�

�

.H\ZRUGV��0XVFXORVNHOHWDO�3DLQ��:RUNSODFH�%DVHG�([HUFLVH��+RVSLWDO��
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5(6802�
$�DGHVmR�j�SUiWLFD�GD�JLQiVWLFD�ODERUDO��*/��SURPRYH�H�DVVHJXUD�D�VD~GH�QR�DPELHQWH�GR�WUDEDOKR�H�FRQVLVWH�HP�
XP� FRQMXQWR� GH� H[HUFtFLRV� ItVLFRV� H� PRYLPHQWRV� FRUSRUDLV� UHDOL]DGRV� HP� EDL[D� LQWHQVLGDGH�� SRU� XP� EUHYH�
SHUtRGR�GH�WHPSR��������PLQXWRV��GXUDQWH�D�MRUQDGD�GH�WUDEDOKR��(OD�SRGH�VHU�DERUGDGD�QDV�IRUPDV�SUHSDUDWyULD��
FRPSHQVDWyULD�H�GH�UHOD[DPHQWR��6HXV�SULQFLSDLV�HIHLWRV�SUHYLQHP�DOJXPDV�GRHQoDV�RFXSDFLRQDLV��HVSHFLDOPHQWH�
DV�OHV}HV�SRU�HVIRUoR�UHSHWLWLYR�GLVW~UELRV�RVWHRPXVFXODUHV��/(5�'257���'HVVD�IRUPD�HVVH�HVWXGR�YLVD�VLQWHWL]DU�
DV� HYLGrQFLDV� FLHQWtILFDV� GRV� HIHLWRV� GD� */� QR� DPELHQWH� KRVSLWDODU�� 7UDWD�VH� GH� XPD� UHYLVmR� LQWHJUDWLYD�
H[SORUDQGR�RV�HIHLWRV�GD�*/��FRP�UHFRUWH�WHPSRUDO�UHFHQWH��������������RV�DUWLJRV�IRUDP�LGHQWLILFDGRV�SRU�EXVFD�
QDV�EDVHV�GH�GDGRV�3XE0HG��6FLHQFH�JRY�H�6FL(/2��$� UHYLVmR� IRL�FRQGX]LGD�HP� WUrV�HVWiJLRV�� ����2V�DUWLJRV�
IRUDP� VHOHFLRQDGRV� FRP�EDVH� QD� GDWD� GH� SXEOLFDomR�� LGLRPD� H� WLSR� GH� SXEOLFDomR�� ���� 7tWXORV�UHVXPRV� IRUDP�
DYDOLDGRV�D�SDUWLU�GRV�FULWpULRV�GH�LQFOXVmR�H[FOXVmR��H�����$UWLJRV�FRPSOHWRV�IRUDP�UHFXSHUDGRV�H�DYDOLDGRV�SHOD�
UHOHYkQFLD� H� TXDOLGDGH��$SyV� D� VHOHomR� DSHQDV� WUrV� DUWLJRV� IRUDP� LQFOXtGRV� GHQWUR� GRV� FULWpULRV� GD� UHYLVmR��$�
VHTXrQFLD�GD� WULDJHP�IRL�H[SRVWD�HP�IRUPD�GH�IOX[RJUDPD�QR�35,60$��RV�DUWLJRV� WDPEpP�SDVVDUDP�SRU�XPD�
DYDOLDomR� GD� TXDOLGDGH� FRP� EDVH� QD� HVFDOD� 3('UR� H� WRGRV� IRUDP� FODVVLILFDGRV� HP� DOWD� TXDOLGDGH�� 2V� DUWLJRV�
UHYLVDGRV� UHYHODUDP� UHVXOWDGRV� SRVLWLYRV� SDUD� D� PHOKRUD� GRV� VLQWRPDV� GH� GRU� HP� YiULDV� UHJL}HV� GR� FRUSR��
GLPLQXLomR�GR�OLPLDU�GH�GRU�j�SUHVVmR�/'3��IRUWDOHFLPHQWR�GRV�P~VFXORV�GDV�FRVWDV��$OpP�GH�HYLGHQFLDU�TXH�D�
JLQiVWLFD� ODERUDO� UHDOL]DGD� HP� KRVSLWDLV� SURPRYH� GLPLQXLomR� GH� TXHL[DV� GH� GRUHV� H� SUHYLQH� GRU�
PXVFXORHVTXHOpWLFD� HP� SURILVVLRQDLV� GD� VD~GH�� (P� VtQWHVH� D� LQWHUYHQomR� GH� H[HUFtFLRV� GXUDQWH� R� KRUiULR� GH�
WUDEDOKR� p� EHQpILFD� SDUD� WUDEDOKDGRUHV� GD� VD~GH�� PDV� Ki� XPD� HVFDVVH]� GH� HVWXGRV� H[SHULPHQWDLV� QHVVD� iUHD��
SULQFLSDOPHQWH� GHVHQYROYLGRV� SRU� SURILVVLRQDLV� GH� (GXFDomR� )tVLFD�� R� TXH� UHIRUoD� D� QHFHVVLGDGH� GH� SURGX]LU�
IXWXUDV�SHVTXLVDV��
�
3$/$95$6�&+$9(��'RU�0XVFXORHVTXHOpWLFD��*LQDVWLFD�/DERUDO��+RVSLWDO��
�
$%675$&7�
7KH�DGKHULQJ� WR� WKH�SUDFWLFH�RI�ZRUN�J\PQDVWLFV� �*/��SURPRWHV�DQG�HQVXUHV�KHDOWK� LQ� WKH�ZRUN�HQYLURQPHQW��
FRQVLVWV�RI�D�VHW�RI�SK\VLFDO�H[HUFLVHV�DQG�ERG\�PRYHPHQWV�SHUIRUPHG�LQ�ORZ�LQWHQVLW\��IRU�D�EULHI�SHULRG�RI�WLPH�
�������PLQXWHV��GXULQJ�WKH�ZRUNGD\��LW�FDQ�EH�DGGUHVVHG�LQ�SUHSDUDWRU\��FRPSHQVDWRU\�DQG�UHOD[DWLRQ�IRUPV��,WV�
PDLQ� HIIHFWV� SUHYHQW� VRPH� RFFXSDWLRQDO� GLVHDVHV�� UHSHWLWLYH� VWUDLQ� LQMXULHV�PXVFXORVNHOHWDO� GLVRUGHUV�
�/(5�'257���7KXV�� WKLV� VWXG\� DLPV� WR� V\QWKHVL]H� WKH� VFLHQWLILF� HYLGHQFH�RI� WKH� HIIHFWV�RI�*/� LQ� WKH�KRVSLWDO�
HQYLURQPHQW��7KLV�LV�DQ�LQWHJUDWLYH�UHYLHZ�H[SORULQJ�WKH�HIIHFWV�RI�*/��ZLWK�D�UHFHQW�WLPH�IUDPH��������������WKH�
DUWLFOHV�ZHUH�LGHQWLILHG�E\�VHDUFKLQJ�WKH�GDWDEDVHV�3XE0HG��6FLHQFH�JRY�H�6FL(/2��7KH�UHYLHZ�ZDV�FRQGXFWHG�
LQ�WKUHH�VWDJHV������7KH�DUWLFOHV�ZHUH�VHOHFWHG�EDVHG�RQ�WKH�GDWH�RI�SXEOLFDWLRQ��ODQJXDJH�DQG�W\SH�RI�SXEOLFDWLRQ��
���� 7LWOHV�DEVWUDFWV� ZHUH� HYDOXDWHG� EDVHG� RQ� WKH� LQFOXVLRQ�H[FOXVLRQ� FULWHULD�� DQG� ���� &RPSOHWH� DUWLFOHV� ZHUH�
UHWULHYHG�DQG�HYDOXDWHG�IRU�UHOHYDQFH�DQG�TXDOLW\��$IWHU�VHOHFWLRQ��RQO\���DUWLFOHV�ZHUH�LQFOXGHG�ZLWKLQ�WKH�UHYLHZ�
FULWHULD��WKH�VFUHHQLQJ�VHTXHQFH�ZDV�GLVSOD\HG�LQ�D�IORZFKDUW�LQ�35,60$��WKH�DUWLFOHV�DOVR�XQGHUZHQW�D�TXDOLW\�
DVVHVVPHQW� EDVHG� RQ� WKH� 3('UR� VFDOH� DQG� DOO� ZHUH� FODVVLILHG� DV� KLJK� TXDOLW\�� 7KH� UHYLHZHG� DUWLFOHV� UHYHDOHG�
SRVLWLYH� UHVXOWV� IRU� WKH� LPSURYHPHQW� RI� SDLQ� V\PSWRPV� LQ� YDULRXV� UHJLRQV� RI� WKH� ERG\�� ORZHULQJ� WKH� SDLQ�
WKUHVKROG� WR� /'3� SUHVVXUH�� VWUHQJWKHQLQJ� WKH� EDFN� PXVFOHV�� ,Q� DGGLWLRQ� WR� VKRZLQJ� WKDW� ODERU� J\PQDVWLFV�
SHUIRUPHG� LQ� KRVSLWDOV� SURPRWHV� UHGXFWLRQ� RI� SDLQ� FRPSODLQWV� DQG� SUHYHQWV� PXVFXORVNHOHWDO� SDLQ� LQ� KHDOWK�
SURIHVVLRQDOV�� ,Q� VXPPDU\�� WKH� LQWHUYHQWLRQ�RI�H[HUFLVHV�GXULQJ�ZRUNLQJ�KRXUV� LV� EHQHILFLDO� WR�KHDOWK�ZRUNHUV��
EXW� WKHUH� LV�D� ODFN�RI�H[SHULPHQWDO�VWXGLHV� LQ� WKLV�DUHD��PDLQO\�GHYHORSHG�E\�3K\VLFDO�(GXFDWLRQ�SURIHVVLRQDOV��
ZKLFK�UHLQIRUFHV�WKH�QHHG�WR�SURGXFH�IXUWKHU�UHVHDUFK��
�
.(<:25'6��0XVFXORVNHOHWDO�3DLQ��:RUNSODFH�%DVHG�([HUFLVH��+RVSLWDO�
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� $�DGHVmR�j�SUiWLFD�GD�JLQiVWLFD�ODERUDO��*/��SURPRYH�H�DVVHJXUD�D�VD~GH�QR�DPELHQWH�

GR�WUDEDOKR��$�SRUWDULD�Q��������*0�GH����GH�QRYHPEUR�GH������WUD]�XPD�OLVWD�GDV�GRHQoDV�

UHODFLRQDGDV� DR� WUDEDOKR� H� DSUHVHQWDP� GLYHUVDV� SDWRORJLDV� DVVRFLDGDV� D� SRVLo}HV� IRUoDGDV� H�

JHVWRV� UHSHWLWLYRV��'LDQWH�GR� H[SRVWR�� D�*/� IXQFLRQD�FRPR�XPD� IHUUDPHQWD�SDUD�SUHYHQomR�

GHVVDV�GRHQoDV��JDUDQWLQGR�D�VD~GH�GR�WUDEDOKDGRU���

$� */� FRQVLVWH� HP� XP� FRQMXQWR� GH� H[HUFtFLRV� ItVLFRV� H� PRYLPHQWRV� FRUSRUDLV�

UHDOL]DGRV�HP�EDL[D� LQWHQVLGDGH��SRU�XP�EUHYH�SHUtRGR�GH� WHPSR��������PLQXWRV��GXUDQWH�D�

MRUQDGD�GH�WUDEDOKR��$�*/�p�XP�FRQMXQWR�GH�H[HUFtFLRV�UHDOL]DGRV�GXUDQWH�D�FDUJD�KRUiULD�GH�

WUDEDOKR�� SRGHQGR� VHU� DORQJDPHQWR� HVWiWLFR� GLQkPLFR��PDVVDJHP��PRYLPHQWRV� GLQkPLFRV� H�

DWp� O~GLFR��� (P� JHUDO�� HOD� SRGH� VHU� DERUGDGD� QDV� IRUPDV� SUHSDUDWyULD�� FRPSHQVDWyULD� H� GH�

UHOD[DPHQWR�� HVWXGRV� PRVWUDP� TXH� D� */� DOLDGD� D� XPD� HTXLSH�SURJUDPD� PXOWLGLVFLSOLQDU�

DSUHVHQWD�PDLRUHV�EHQHItFLRV�FRPR�D�DGHVmR�D�SURPRomR�GD�VD~GH�H�PHOKRU�SURGXWLYLGDGH���

FRP� REMHWLYR� GH� VXDYL]DU� D� VREUHFDUJD� JHUDGD� SHOD� URWLQD� GDV� DWLYLGDGHV� UHDOL]DGDV� SHORV�

FRODERUDGRUHV���

$VVLP� FULDQGR� XP� HVSDoR� SDUD� SUiWLFD� GH� H[HUFtFLR� ItVLFR� QR� DPELHQWH� RFXSDFLRQDO��

URPSHQGR� D� SDGURQL]DomR� PHFkQLFD� GD� IXQomR� H[HUFLGD� SHOR� WUDEDOKDGRU��� 6HXV� SULQFLSDLV�

HIHLWRV� SUHYLQHP� DOJXPDV� GRHQoDV� RFXSDFLRQDLV�� HVSHFLDOPHQWH� DV� OHV}HV� SRU� HVIRUoR�

UHSHWLWLYR�GLVW~UELRV� RVWHRPXVFXODUHV� �/(5�'257��� 6HQGR� GHILQLGD� VHJXQGR� D� 1RUPD�

7pFQLFD�VREUH�'LVW~UELRV�2VWHRPXVFXODUHV�5HODFLRQDGRV�DR�7UDEDOKR�2UGHP�GH�6HUYLoR�,166�

Q��� ��������� FRPR� XPD� ³VtQGURPH� FOtQLFD�� FDUDFWHUL]DGD� SRU� GRU� FU{QLFD�� DFRPSDQKDGD� RX�

QmR�SRU�DOWHUDo}HV�REMHWLYDV�H�TXH�VH�PDQLIHVWD�SULQFLSDOPHQWH�QR�SHVFRoR��FLQWXUD�HVFDSXODU�

H�RX� PHPEURV� VXSHULRUHV� HP� GHFRUUrQFLD� GR� WUDEDOKR´��� � 3RUWDQWR�� GLIHUHQWHV� iUHDV� WrP�

H[SORUDGR�RV�EHQHItFLRV�GD�*/��FRP�H[SRQHQFLDO�FUHVFLPHQWR�GR�DPELHQWH�KRVSLWDODU��&RP�D�

DGHUrQFLD�DR�SURJUDPD�GH�*/�p�YLVtYHO�D�GLPLQXLomR�GH�OHV}HV�H�FRQVHTXHQWHPHQWH�UHGXomR�GH�

DIDVWDPHQWR�WD[D�GH�DIDVWDPHQWR�SRU�OLFHQoD�PpGLFD���

� 2V� SURILVVLRQDLV� TXH� DWXDP� HP� KRVSLWDLV� DSUHVHQWDP� VLJQLILFDWLYD� FDUJD� SVLFROyJLFD��

FDUJD�KRUiULD�H[WHQVD��DOpP�GH�XPD�GLQkPLFD�TXH�H[LJH�XP�UHFUXWDPHQWR�PXVFXODU�H�XVR�GDV�

DODYDQFDV� FRUSRUDLV�� VLWXDo}HV� GH� HVWUHVVH� SURORQJDGR� H� IDGLJD� PXVFXODU� H� SVLFROyJLFD���

$VVLP��WUD]HQGR�FRQVHTXrQFLDV�QHJDWLYDV�H�HVVD�FRQGLomR�SRGH�JHUDU�HVWUHVVH�IDGLJD�PXVFXOR�

DUWLFXODU� RX� SVLFROyJLFD�� (P� YLVWD� GLVVR�� VHJXQGR� %XUJRV� HW� DO�� D� */� DWXD� ³QDV� HVWUXWXUDV�
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DQDW{PLFDV� H� ILVLROyJLFDV�� SUHYHQLQGR� H� FRUULJLQGR� DOWHUDo}HV� SRVWXUDLV�� DPHQL]DQGR� D� GRU�

PXVFXODU� H� UHDELOLWDQGR� FRODERUDGRUHV� Mi� DWLQJLGRV� SHORV� GLVW~UELRV� SRVWXUDLV´��� (VWXGRV�

SUpYLRV� WrP�PRVWUDGR�TXH�HVVHV�SURILVVLRQDLV� UHSRUWDP��FRP� IUHTXrQFLD��SUHVVmR�QD� ORPEDU��

GHVFRQIRUWR� QRV� PHPEURV� VXSHULRUHV�� FDQVDoR� QRV� PHPEURV� LQIHULRUHV� H� PRYLPHQWRV�

FRQWtQXRV� GRV� GHGRV� H� SXQKR�� FRQIRUPH� DSUHVHQWDGR� QR� HVWXGR� UHDOL]DGR� SRU� )HUUDFLQL� H�

9DOHQWH�³R�VLQWRPD�GRORURVR�PXVFXORHVTXHOpWLFR�IRL�PDLV�SUHYDOHQWH�QDV�UHJL}HV�RPEUR�EUDoR�

H�FROXQD�ORPEDU���������H�QD�UHJLmR�SXQKR�PmR��������´���R�TXH�SRGH�JHUDU�HVWUHVVH�IDGLJD�

ItVLFD� H�RX� SVLFROyJLFD� H� DFDUUHWDU� HIHLWRV� QHJDWLYRV� SDUD� VD~GH� GR� WUDEDOKDGRU�� DVVLP� D�*/�

EHQHILFLD� RV� FRODERUDGRUHV� FRP� D� LQWHUYHQomR� GH� H[HUFtFLRV� TXH� DOLYLDP� DV� DUWLFXODo}HV� H�

PXVFXODWXUD�VREUHFDUUHJDGD��SRGHQGR�GLPLQXLU�DV�TXHL[DV�GH�GRUHV��PHOKRUD�GR�GHVHPSHQKR�

IXQFLRQDO�H�PDLRU�VDWLVIDomR�ODERUDO����

'HVVD�IRUPD��GLDQWH�GDV�GRHQoDV�RFXSDFLRQDLV�UHODFLRQDGDV�D�PRYLPHQWRV�UHSHWLWLYRV�H�

VREUHFDUJD�FDXVDGD�QD�UHJLmR�GDV�DUWLFXODo}HV��DSUHVHQWDGDV�QD�SRUWDULD�FLWDGD�DQWHULRUPHQWH��

WRUQD�VH�QHFHVViULR� LQYHVWLJDU� IDWRUHV�TXH�SRGHP�FRQWULEXLU� QD�SUHYHQomR��6HQGR�DVVLP��XP�

OHYDQWDPHQWR�GRV�PpWRGRV�H�HYLGrQFLDV�FLHQWtILFDV�TXH�HVWmR�VHQGR�DSOLFDGDV�QD�DWXDOLGDGH��H�

TXDLV�PpWRGRV�XVDGRV��H�VH�VmR�RULHQWDGRV�SHORV�SURILVVLRQDLV�GH�(GXFDomR�)tVLFD�QR�DPELHQWH�

KRVSLWDODU� p� GH� JUDQGH� YDORU� SDUD� RV� WUDEDOKDGRUHV� GD� VD~GH�� $OpP� GLVVR� LQWURGX]� R�

SURILVVLRQDO�GH�(GXFDomR�)tVLFD�HP�KRVSLWDO��R�TXDO�R�SUySULR�FRQVHOKR�IHGHUDO�GH�(GXFDomR�

)tVLFD� YDOLGD� D� DWXDomR� GHVVH� SURILVVLRQDO� HP� DPELHQWH� KRVSLWDODU�� VHMD� GH� IRUPD� SULPiULD��

VHFXQGiULD�RX�WHUFLiULD�HP�VD~GH�����

� 0XLWRV�PpWRGRV�WrP�VLGR�HPSUHJDGRV�SDUD�UHGX]LU�GRUHV�RVWHRPXVFXODUHV�QR�DPELHQWH�

KRVSLWDODU�� VHQGR�XP�GHOHV� D� DGHVmR�DR�SURJUDPD�GH�JLQDVWLFD� ODERUDO�GHYLGR�EDL[R�FXVWR� H�

IiFLO� DSOLFDELOLGDGH��� &RQWXGR�� HVWXGRV� GHGLFDGRV� D� UHYLVDU� RV� HIHLWRV� GD� */� QD� GRU�

RVWHRPXVFXODU�QmR�WHP�VLGR�VLQWHWL]DGRV��$OpP�GLVVR��XPD�DWXDOL]DomR�H[SORUDQGR�D�TXDOLGDGH�

GRV� HVWXGRV� HP� IXQomR� GDV� FDUDFWHUtVWLFDV� GH� LQWHUYHQomR�� GDV� SURILVV}HV� H� GRV� GLIHUHQWHV�

ORFDLV� GH� GRU� RVWHRPXVFXODU� SRGHP� DX[LOLDU� QR� OHYDQWDPHQWR� GRV� PpWRGRV� DSOLFDGRV� QD�

DWXDOLGDGH��RV�EHQHItFLRV�GDV� LQWHUYHQo}HV�FRP�VXD�HILFiFLD�� DVVLP�FRPR�HPEDVDPHQWR�SDUD�

FRQVWUXomR�GH�QRYRV�SURMHWRV�QD�iUHD�HVWXGDGD��3RUWDQWR��R�REMHWLYR�GHVWH�HVWXGR�p�VLQWHWL]DU�D�

HYLGrQFLD�FLHQWtILFD�GRV�HIHLWRV�GD�*/�QR�DPELHQWH�KRVSLWDODU��

� 7UDWD�VH�GH�XPD�UHYLVmR�LQWHJUDWLYD�H[SORUDQGR�RV�HIHLWRV�GD�*/��FRP�UHFRUWH�WHPSRUDO�

UHFHQWH� ����� D� ������ $UWLJRV� SRWHQFLDOPHQWH� UHOHYDQWHV� IRUDP� LGHQWLILFDGRV� SRU� EXVFD� QDV�

EDVHV� GH� GDGRV� 3XE0HG� �� 6FL(/2� H� 6FLHQFH�JRY�� (VWUDWpJLDV� GH� EXVFD� LQFOXtUDP� D�

FRPELQDomR� GRV� WHUPRV�� �³:RUNSODFH� ([HUFLVH´� 25� ³:RUNSODFH� SK\VLFDO� H[HUFLVH´� 25�
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³:RUNSODFH� SK\VLFDO� DFWLYLW\´� 25� ³:RUNSODFH�%DVHG� ([HUFLVH´�� $1'� �³+RVSLWDO´� 25�

³+HDOWK� &HQWHUV´� 25� ³2XWSDWLHQW� &OLQLFV´�� $1'� �³0XVFXORVNHOHWDO� GLVRUGHUV´� 25� ³:ULVW�

SDLQ´� 25� ³6KRXOGHU� SDLQ´� 25� ³%DFN� SDLQ´� 25� ³1HFN� SDLQ´�� HP� LQJOrV� H� SRUWXJXrV�� $�

UHYLVmR�IRL�FRQGX]LGD�HP�WUrV�HVWiJLRV������2V�DUWLJRV�IRUDP�VHOHFLRQDGRV�FRP�EDVH�QD�GDWD�GH�

SXEOLFDomR�� LGLRPD� H� WLSR� GH� SXEOLFDomR�� ���� 7tWXORV�UHVXPRV� IRUDP� DYDOLDGRV� D� SDUWLU� GRV�

FULWpULRV� GH� LQFOXVmR�H[FOXVmR�� H� ����$UWLJRV� FRPSOHWRV� IRUDP� UHFXSHUDGRV� H� DYDOLDGRV� SHOD�

UHOHYkQFLD�H�TXDOLGDGH��

�

5(68/7$'26�(�',6&8662�

�

� $SyV�D�EXVFD�QDV�EDVHV�GH�GDGRV�RV�DUWLJRV� IRUDP�LQFOXtGRV�FRQIRUPH�D�FRPELQDomR�

GRV�WHUPRV��RV�ILOWURV�GH�DQR�����������H�SRU�HVWXGRV�H[SHULPHQWDLV��(P�VHJXLGD�DQDOLVDUDP�

VH�RV�WtWXORV�H�UHVXPRV�SDUD�FRQILUPDU�RV�FULWpULRV�GH�LQFOXVmR�H�H[FOXVmR�FRPR�GXSOLFLGDGH��

DPRVWUD�H�LQWHUYHQomR�SUiWLFD���

$SyV� HVFROKD� GRV� DUWLJRV� LQFOXtGRV� IRL� UHDOL]DGD� XPD� DYDOLDomR� GD� TXDOLGDGH� GHVVHV�

HVWXGRV�GH�DFRUGR�FRP�D�HVFDOD�3('UR��TXH�FODVVLILFD�RV�DUWLJRV�FRP�SRQWXDomR�DWp���GH�EDL[D�

TXDOLGDGH� H� PDLRU� TXH� �� GH� DOWD� TXDOLGDGH�� 2V� SUHVHQWHV� HVWXGRV� VH� FODVVLILFDUDP� HP� DOWD�

TXDOLGDGH�����

7RGR� HVTXHPD� FRP� D� VHOHomR� GRV� DUWLJRV�� FULWpULRV� GH� HOHJLELOLGDGH� H� LQFOXVmR� IRL�

GHVHQKDGR� QR� IOX[RJUDPD� DEDL[R�� VHJXLQGR� R� SURWRFROR� 3UHIHUUHG� 5HSRUWLQJ� LWHQV� IRU�

6LVWHPDWLF5HYLHZDQG�0HWD�$QiOLVHV��35,60$�����

� �
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),*85$� ��� )OX[RJUDPD� LQIRUPDWLYR� GD� VHOHomR� GRV� HVWXGRV� LQFOXtGRV� QD� UHYLVmR�

�DGDSWDGR����� �

5HJLVWURV�LGHQWLILFDGRV�SRU�PHLR�GH�SHVTXLVDV�HP�EDQFRV�GH�GDGRV��1� ������

5HJLVWURV�DQDOLVDGRV�SRU�WLSR�GH�HVWXGR��1� ������

5HJLVWURV�H[FOXtGRV�SRU�GXSOLFLGDGH��1� �����

(VWXGRV�LQFOXtGRV�TXH�FRPSXVHUDP�D�UHYLVmR��Q� ����

,GHQWLILFDomR�GH�HVWXGRV�SRU�PHLR�GH�EDQFRV�GH�GDGRV�H�UHJLVWURV�
�

5HJLVWURV�DYDOLDGRV�SDUD�HOHJLELOLGDGH��Q� �����

5HJLVWURV�H[FOXtGRV�SRU�QmR�
DWHQGHUDP�D�TXHVWmR�GD�SHVTXLVD�

�1� �����
�

$PRVWUD�
,QWHUYHQomR�SUiWLFD�

�
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HQ
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mR
�
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48$'52����&DUDFWHUtVWLFDV�DQDOLVDGDV�QRV�HVWXGRV�VHOHFLRQDGRV�

(VWXGR� $PRVWUD� ,QWHUYHQomR� &RPSDUDomR� 5HVXOWDGRV�SULQFLSDLV� $FKDGRV�H�&RQFOXVmR� $YDOLDomR�GH�
4XDOLGDGH�

0DUNXV�
'XH�

-DNREVHQ�
HW�DO���
�������

7UDEDOKDGRUDV�
GD� VD~GH� GH� ��
KRVSLWDLV�
�Q ������

*UXSR�7UDEDOKR�
([HUFtFLRV�
ItVLFRV� �[�VHP��
���PLQ��
��
�� VHVV}HV� GH�
FRDFKLQJ�
�
*UXSR� GH�
H[HUFtFLRV� HP�
FDVD�
([HUFtFLRV�
ItVLFRV� �[�VHP��
���PLQ�

([HUFtFLRV� QR�
WUDEDOKR� YV��
([HUFtFLRV�HP�FDVD�

5HGXomR�GD�GRU�WDQWR�GD�DGHVmR�
DR� WUHLQDPHQWR� �3�  � ������
TXDQWR�GR�JUXSR�GH�LQWHUYHQomR�
�3� ��������FRP�RV�SDUWLFLSDQWHV�
GR� 75$%$/+2�
H[SHULPHQWDQGR� PDLRUHV�
UHGXo}HV�HP�FRPSDUDomR�FRP�R�
+20(�� ([HUFtFLRV� GH� OD]HU��
WUDQVIHUrQFLD� GLiULD� GH�
SDFLHQWHV�� LGDGH� H� GRU� FU{QLFD�
QmR� DIHWDUDP� DV� PXGDQoDV� QD�
GRU� UHJLmR� ORPEDU�� SHVFRoR� H�
RPEURV��

$� SUiWLFD� GH� H[HUFtFLRV�
ItVLFRV�QR�ORFDO�GH�WUDEDOKR�p�
PDLV� HILFD]� GR� TXH� RV�
H[HUFtFLRV� GRPLFLOLDUHV� QD�
UHGXomR� GD� GRU�
PXVFXORHVTXHOpWLFD� HP�
SURILVVLRQDLV�GH�VD~GH��

$OWD�
TXDOLGDGH�

5REHUWD�
)&�

0RUHLUD�
HW�DO��
�������

$X[LOLDUHV� GH�
(QIHUPDJHP�
�Q ������

([HUFtFLRV� GH�
DTXHFLPHQWR��
IRUWDOHFLPHQWR� H�
DORQJDPHQWR�
���VHP�

�
*UXSR� UHIHUrQFLD�
YV�� *UXSR�
LQWHUYHQomR�
�
$YDOLDQGR� D� IRUoD�
PXVFXODU� GRV�
IOH[RUHV� H�
H[WHQVRUHV� GR�

$XPHQWR�GD�IRUoD�PXVFXODU�GRV�
IOH[RUHV� GR� WURQFR� �S�  � �������
WDPDQKR� GR� HIHLWR�� �������
PHOKRUD� GR� OLPLDU� GH� GRU� j�
SUHVVmR�SDUD�ORQJLVVLPXV�GRUVDO�
�S� �������� WDPDQKR�GR�HIHLWR!�
����� H� UHGXomR� GRV� VLQWRPDV�
ORPEDUHV� �S�  � ������� 25�  �
������� 1HQKXPD� GLIHUHQoD� SDUD�

e� XPD� LQWHUYHQomR� YLiYHO�
TXH� UHVXOWRX� HP� UHVXOWDGRV�
FOLQLFDPHQWH� UHOHYDQWHV� SDUD�
D� VD~GH� PXVFXORHVTXHOpWLFD��
H[SUHVVD� SRU� PHLR� GD�
PHOKRUD� GD� IRUoD� PXVFXODU�
GRV� IOH[RUHV� GH� WURQFR� H�
FRQWUROH� GRV� VLQWRPDV�
ORPEDUHV� HQWUH� DX[LOLDUHV� GH�

$OWD�
TXDOLGDGH�
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WURQFR��
IOH[LELOLGDGH� GRV�
LVTXLRWLEL� DLV� H�
VLQWRPDV�ORPEDUHV��

IRUoD� RX� IOH[LELOLGDGH� GR�
P~VFXOR�H[WHQVRU�GDV�FRVWDV��

HQIHUPDJHP��

0DUNXV�
'XH�

-DNREVHQ�
HW�DO���
�������

3URILVVLRQDLV� GD�
VD~GH�
�Q ������

*UXSR�7UDEDOKR�
([HUFtFLRV�
ItVLFRV� �[�VHP��
���PLQ��
��
�� VHVV}HV� GH�
FRDFKLQJ�
�
*UXSR� GH�
H[HUFtFLRV� HP�
FDVD�
([HUFtFLRV�
ItVLFRV� �[�VHP��
���PLQ�

,QIOXrQFLD� GH�
([HUFtFLRV� QR�
WUDEDOKR� YV��
([HUFtFLRV�HP�FDVD��
QR� OLPLDU� GH� GRU� j�
SUHVVmR��/'3��H�QD�
LQWHQVLGDGH� GD� GRU�
PXVFXORHVTXHOpWLFD�
HP� YiULDV� UHJL}HV�
GR�FRUSR��

�
(P�DOJXPDV�UHJL}HV�GR�FRUSR����
R� /'3� H� D� LQWHQVLGDGH� GD� GRU�
PHOKRUDUDP� PDLV� DSyV� R�
75$%$/+2� GR� TXH� HP�
&$6$�� $V� GLIHUHQoDV� HQWUH� RV�
JUXSRV� QR� DFRPSDQKDPHQWR�
�75$%$/+2� YV�� &$6$��
IRUDP� ��� N3$� >,&� ���� �������
WDPDQKR� GR� HIHLWR� �(6��� ����@�
SDUD� 337� QD� SDUWH� LQIHULRU� GDV�
FRVWDV�H������>,&����������������
(6������@�H������SRQWRV�>,&�����
����������� (6�� ����@� SDUD�
LQWHQVLGDGH� GD� GRU� QD� SDUWH�
LQIHULRU� GDV� FRVWDV� H� SpV��
UHVSHFWLYDPHQWH��
�

$V� UHFRPHQGDo}HV� GH�
H[HUFtFLRV� ItVLFRV� SDUD�
SURILVVLRQDLV� GH� VD~GH�
GHYHP� FRQVLGHUDU� R�
DPELHQWH�� RX� VHMD�� UHDOL]DU�
H[HUFtFLRV� VXSHUYLVLRQDGRV�
HP� JUXSR� QR� WUDEDOKR� H�
VHVV}HV� GH� WUHLQDPHQWR�
PRWLYDFLRQDO� p� PDLV� HILFD]�
GR� TXH� VH� H[HUFLWDU� VR]LQKR�
HP�FDVD��

$OWD�
TXDOLGDGH�

�

� �
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$�LQWHUYHQomR� UHDOL]DGD�QR�HVWXGR���FRQVLVWLX�HP�XPD�FRPSDUDomR�HQWUH�R�JUXSR�GH�

H[HUFtFLR�QR�WUDEDOKR�YV��H[HUFtFLR�HP�FDVD��1R�SULPHLUR�JUXSR�DSOLFRX�VH�XPD�FRPELQDomR�GH�

GH]�H[HUFtFLRV�XWLOL]DQGR�EROD�VXtoD��HOiVWLFR�H�.HWWOHEHOO��GXUDQWH����PLQXWRV�SRU�FLQFR�GLDV�H�

�� VHVV}HV� GH� FRDFKLQJ�� 2� VHJXQGR� JUXSR� UHFHEHX� WXERV� GH� HOiVWLFRV� FRP� WUrV� QtYHLV� GH�

UHVLVWrQFLD� H� S{VWHUHV� PRVWUDQGR� R� H[HUFtFLR� TXH� GHYHULDP� UHDOL]DU� QR� PHVPR� SHUtRGR� GH�

WHPSR�H�VHPDQDV����

&RPR� FRQWHPSODGR� QR� SULPHLUR� HVWXGR�� DR� DQDOLVDU� D� LQIOXrQFLD� GR� H[HUFtFLR� QD�

GLPLQXLomR� GD� GRU� D� LQWHUYHQomR� DSOLFDGD� SHOR� HVWXGR� VH� PRVWURX� SURYHLWRVR�� DOFDQoDQGR�

SHUFHQWXDO�VLJQLILFDWLYR�QD�UHGXomR�GD�GRU����(VVH�UHVXOWDGR�SRVLWLYR�FRPSURYD�R�XVR�GD�*/�

FRPR�XPD�IHUUDPHQWD�HILFLHQWH�QR�ORFDO�GH�WUDEDOKR��DOpP�GH�WHU�IiFLO�DSOLFDELOLGDGH�H�VHU�GH�

EDL[R� FXVWR�� $GHPDLV�� DR� DQDOLVDU� RV� SDUWLFLSDQWHV� TXH� WLYHUDP� DGHVmR� RX� QmR� DGHVmR� DR�

SURJUDPD��D�PDLRU�SUHYDOrQFLD�GH�GRU�FU{QLFD�H�PDLRU�tQGLFH�GH�WDEDJLVPR�IRL�QR�JUXSR�TXH�

QmR�WHYH�DGHVmR�DR�WUHLQDPHQWR����2X�VHMD��SDUD�D�R�r[LWR�GD�LQWHUYHQomR�p�QHFHVViULR�TXH�RV�

YROXQWiULRV�WHQKDP�XPD�IUHTXrQFLD�UHJXODU�QDV�SUiWLFDV���

$LQGD� QR� PHVPR� HVWXGR�� TXDQGR� FRPSDUDGR� R� JUXSR� GH� LQWHUYHQomR� QR� ORFDO� GH�

WUDEDOKR�FRP�R�JUXSR�TXH� UHDOL]RX�H[HUFtFLRV� HP�FDVD�� R�JUXSR� WUDEDOKR�DSUHVHQWRX�PHOKRU�

UHGXomR� H� FRP� PDLRU� DGHUrQFLD���� ,VVR� VH� GHYH� D� YiULRV� IDWRUHV�� VHMD� D� TXDOLGDGH� GD�

LQWHUYHQomR��GLIHUHQoD�GH�H[HUFtFLRV��R�DFRPSDQKDPHQWR�SRU�XP� LQVWUXWRU�� HVWLPXODU�PHOKRU�

RV�SDUWLFLSDQWHV�GH�IRUPD�SUHVHQFLDO�H�D�VRFLDOL]DomR��$LQGD�DVVLP��-DNREVHQ�HW�DO��D�ILUPD�³D�

UHDOL]DomR�GH�VHVV}HV�IUHTXHQWHV�GH�H[HUFtFLRV�VLPSOHV�HP�FDVD�DLQGD�SRGH�VHU�EHQpILFD�SDUD�D�

UHGXomR�GD�GRU��HPERUD�QmR�VHMD�WmR�HILFD]�TXDQWR�R�WUHLQDPHQWR�QR�ORFDO�GH�WUDEDOKR´����,VVR�

HYLGrQFLD� TXH� RV� H[HUFtFLRV� GH� JLQiVWLFD� ODERUDO� PHVPR� TXH� DSOLFDGRV� HP� FDVD� DLQGD�

SURSRUFLRQDP�UHVXOWDGRV�SRVLWLYRV��

0HVPR�RV� GRLV� JUXSRV� GH� LQWHUYHQomR� DSUHVHQWDQGR� UHVXOWDGRV� SRVLWLYRV� R� JUXSR�GR�

WUDEDOKR�VH�GHVWDFD��R�TXH�SURYRFD�D�QHFHVVLGDGH�GH�DSOLFDU�D�JLQiVWLFD� ODERUDO�QR�DPELHQWH�

KRVSLWDODU��$SRQWDQGR�WDPEpP�RXWUR�EHQHItFLR�SRU�-DNREVHQ�HW�DO��³D�UHGXomR�QD�LQWHQVLGDGH�

PpGLD� GD� GRU� QR� SHVFRoR�� RPEUR� H� SDUWH� LQIHULRU� GDV� FRVWDV� DSyV� H[HUFtFLRV� QR� ORFDO� GH�

WUDEDOKR� IRL� DFRPSDQKDGD�SRU�XPD� UHGXomR�QD� DXVrQFLD�SRU�GRHQoD� DXWR� UHODWDGD�GXUDQWH�R�

~OWLPR�DQR�HP�FRPSDUDomR�FRP�RV�H[HUFtFLRV�HP�FDVD´����,VWR�p��GLPLQXL�R�QtYHO�GH�TXHL[D�GH�

GRUHV�H�DLQGD�UHGX]�D�LQFLGrQFLD�GH�DIDVWDPHQWR�SRU�DWHVWDGR�PpGLFR��

8P�DFKDGR�QmR� DJXDUGDGR�QD� SHVTXLVD� LQLFLDO��PDV� TXH�R� HVWXGR� GH� -DNREVHQ� HW� DO��

DSUHVHQWRX� IRL� DVVRFLDU� D� REHVLGDGH� DRV� UHVXOWDGRV� REWLGRV�� FRP� LVVR� FRQFOXLX�VH� TXH� RV�
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LQGLYtGXRV� FRP� REHVLGDGH� SRGHP� VH� EHQHILFLDU� GH� LQWHUYHQo}HV� GHVVH� WLSR���� ,VVR� VH� WRUQD�

UHOHYDQWH� SDUD� D� iUHD� HVWXGDGD�� SRLV� DOpP� GH� EHQHILFLDU� R� DOLYLR� GD� VREUHFDUJD� JHUDGD� SHOR�

SHUILO� GD� SURILVVmR� GHVHQYROYLGD�� DLQGD� DFDUUHWD�PHOKRULDV� SDUD� D� VD~GH� GRV� REHVRV�� $LQGD�

DVVLP��R�HVWXGR�PRVWURX�VHU�DSOLFiYHO�D�WRGRV�SDUWLFLSDQWHV�LQGHSHQGHQWHPHQWH�GD�LGDGH��VH[R��

QtYHO�GH�DWLYLGDGH�HP� OD]HU�H�D� WUDQVIHUrQFLD�GLiULD�GH�SDFLHQWH��SRLV�QmR� WLYHUDP� LQIOXrQFLD�

GLUHWD�QD�UHGXomR�GD�GRU����

3HUDQWH� R� H[SRVWR� IRUDP� HQFRQWUDGDV� DOJXPDV� PHOKRULDV� SDUD� IXWXUDV� SHVTXLVDV�

EDVHDGDV�QHVVH�IRUPDWR�GH�LQWHUYHQomR��FRP�R� LQWXLWR�GH�XPD�PHOKRU�TXDOLGDGH�GR�PDWHULDO�

FROHWDGR� H� PHOKRU� FRQWUROH� GDV� YDULiYHLV� DQDOLVDGDV�� $WHQWDQGR� SDUD� D� PHQVXUDomR� GD�

LQWHQVLGDGH�GRV�H[HUFtFLRV��PDLRU�GXUDomR�GH�LQWHUYHQomR�SDUD�DFRPSDQKDU�DV�DOWHUDo}HV�GRV�

UHVXOWDGRV��PDQWrP�VH�RX�PRGLILFDP�D�ORQJR�SUD]R�H�DLQGD�SURYRFD�D�QHFHVVLGDGH�GH�HVWXGRV�

TXH�DVVRFLHP�D�REHVLGDGH�FRP�LQWHUYHQomR�SDUD�GLPLQXLomR�GH�GRU�PXVFXORHVTXHOpWLFD��WHQGR�

HP�YLVWD�TXH�DSHQDV����SDUWLFLSDQWHV�GD�DPRVWUD�WLQKDP�HVVD�FDUDFWHUtVWLFD����

3URVVHJXLQGR� DR� VHJXQGR� DUWLJR�� IRL� UHDOL]DGR� XPD� LQWHUYHQomR� FRP� H[HUFtFLR� SDUD�

HVWDELOL]DomR�SDUD�RV�P~VFXORV�H[WHQVRUHV�H� IOH[RUHV�GD�FROXQD��SRVWXUDO� H�DORQJDPHQWR�GRV�

P~VFXORV� LVTXLRWLELDLV�� GXUDQWH� ��� VHPDQDV�� TXH� WRWDOL]RX� HP� ��� VHVV}HV�� WHQGR� FRPR�

SDUkPHWUR�XP�JUXSR�UHIHUrQFLD�YV�� ,QWHUYHQomR����$�IRUoD�IRL�DYDOLDGD� LVRPHWULFDPHQWH�SHOD�

FRQWUDomR�YROXQWiULD��SDUD�DYDOLDU�D�IOH[LELOLGDGH�XWLOL]RX�VH�R�WHVWH�GH�VHQWDU�H�DOFDQoDU�:HOOV�

H�R�OLPLDU�GH�GRU�j�SUHVVmR�YRX�YHULILFDGR�FRP�XP�DOJ{PHWUR�SRUWiWLO���

2�PHVPR�REMHWLYRX�YHULILFDU�VH�FRP�D�LQWHUYHQomR�GH�H[HUFtFLRV�QR�ORFDO�GH�WUDEDOKR�

WHULD�LQIOXrQFLD�QR�DXPHQWR�GD�IRUoD�GRV�P~VFXORV�IOH[RUHV�H�H[WHQVRUHV�GR�WURQFR��DXPHQWR�

GD� IOH[LELOLGDGH� GDV� FRVWDV� H� SHUQDV�� DOpP� GH� UHGX]LU� DV� FRQWHVWDo}HV� GH� GRU� QD� UHJLmR�

ORPEDU����(P�FRQWUDSRVLomR�FRP�R�SULPHLUR�HVWXGR��QmR�DSUHVHQWRX�HIHLWRV�VLJQLILFDWLYRV�SDUD�

DXPHQWR�GD�IRUoD�GRV�P~VFXORV�H[WHQVRUHV�GR�WURQFR�H�PHOKRUD�GH�IOH[LELOLGDGH�GDV�FRVWDV�H�

GRV�PHPEURV�LQIHULRUHV���

&RP� LVVR� REVHUYD�VH� TXH� D� LQWHUYHQomR� FRP� RV� H[HUFtFLRV� SUp� VHOHFLRQDGRV� H�

HPEDVDGRV� HP� WHRULD� QmR� IRUDP� VXILFLHQWHV� SDUD� SURPRYHU� PDLRU� IRUoD� GRV� P~VFXORV�

H[WHQVRUHV�GR�WURQFR��TXH�QR�HVWXGR�DQWHULRU�j�PHWRGRORJLD�DSOLFDGD�REWHYH�r[LWR�QD�PHVPD�

UHJLmR�DYDOLDGD��,VVR�SRGH�VHU�SURYHQLHQWH�GH�XP�GHVHTXLOtEULR�PXVFXODU��RX�XPD�PXVFXODWXUD�

VHU�PDLV�DWLYDGD�QD�URWLQD�GHVVHV�SURILVVLRQDLV�H�FDXVDU�GHVHTXLOtEULR��DFDUUHWDQGR�GRUHV�QHVVD�

UHJLmR� H� R� DXPHQWR� GR� ULVFR� GH� OHVmR����0DV� p� YiOLGR� UHVVDOWDU� TXH� D� IHUUDPHQWD� GH� FROHWD�

XVDGD� HP� FDGD� HVWXGR� IRL� GLIHUHQWH�� DVVLP� FRPR� D� SUiWLFD� GD� LQWHUYHQomR� H� D� KLSyWHVH�

HODERUDGD��
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1mR�REVWDQWH��D�LQWHUYHQomR�DSUHVHQWRX�UHVXOWDGRV�SRVLWLYRV�SDUD�DXPHQWR�GD�IRUoD�GRV�

IOH[RUHV�GR�WURQFR��FRQWUROH�GRV�VLQWRPDV�GH�GRU�QD�UHJLmR�ORPEDU�H�GLPLQXLomR�GR�OLPLDU�GH�

GRU�j�SUHVVmR����(VVH�UHVXOWDGR�SRVLWLYR�p�GHYLGR�D�DGHUrQFLD�DRV�H[HUFtFLRV�FRPELQDGRV�FRP�R�

IRUWDOHFLPHQWR� GD� PXVFXODWXUD� GRV� IOH[RUHV� GR� WURQFR�� R� TXH� DLQGD� DVVLP� HYLGrQFLD� RV�

EHQHItFLRV� TXH� D�*/� DSUHVHQWD� SDUD�RV� WUDEDOKDGRUHV� GR� DPELHQWH� KRVSLWDODU�TXH� WHP� ORQJD�

FDUJD�KRUiULD�H�TXH�H[LJH�R�XVR�GDV�DODYDQFDV�GR�FRUSR�SDUD�PDQLSXODomR�GH�HTXLSDPHQWRV�H�

SDFLHQWHV��

2XWUR�DFKDGR� UHOHYDQWH� p� UHIHUHQWH�D�FODVVLILFDomR�GD�TXDQWLGDGH�GH� VLQWRPDV�GH�GRU�

ORPEDU��QD�TXDO�D�FDWHJRULD���p�FDUDFWHUL]DGD�SHOD�DXVrQFLD�GRV�VLQWRPDV�H�D�~OWLPD�FDWHJRULD�

DSUHVHQWD� DWp� RLWR� VLQWRPDV�� FRP� LVVR� IRL� HQFRQWUDGR� TXH� ���� GR� JUXSR� LQWHUYHQomR�

FRUUHVSRQGH� D� SULPHLUD� FDWHJRULD� HQTXDQWR� DSHQDV� ���� GR� JUXSR� FRQWUROH� SHUWHQFLD� D�

PHVPD���� (VVH� UHVXOWDGR� VDOLHQWD� R� HIHLWR� SRVLWLYR� GR� HVWXGR�� DVVLP� FRPR� SURSDJD� D�

QHFHVVLGDGH�GH�DSOLFDU�HVVDV�LQWHUYHQo}HV�QR�DPELHQWH�GH�WUDEDOKR��

-i�R�WHUFHLUR�HVWXGR�IRL�VHSDUDGR�HP�GRLV�JUXSRV�� WUDEDOKR�YV��&DVD��2V�SDUWLFLSDQWHV�

IRUDP�GLVWULEXtGRV�GH�IRUPD�DOHDWyULD�H�D�LQWHUYHQomR�IRL�UHDOL]DGD�QR�SHUtRGR�GH�GH]�VHPDQDV��

GXUDQWH���PLQ�H�FLQFR�GLDV�QD�VHPDQD�H���VHVV}HV�PRWLYDFLRQDLV�SDUD�LQFHQWLYR�GH�XP�HVWLOR�

GH�YLGD�VDXGiYHO��2�SULPHLUR�JUXSR� UHDOL]RX�HQWUH�����H[HUFtFLRV�FRP�EROD� VXtoD��HOiVWLFR�H�

NHWWOHEHOOV�� R� VHJXQGR� UHFHEHX� WXERV� HOiVWLFRV� H� S{VWHUHV� FRP� GH]� H[HUFtFLRV� H� GHYHULDP�

UHDOL]DU�QR�PtQLPR�TXDWUR�H[HUFtFLRV��GXUDQWH�R�PHVPR�SHUtRGR�GH�WHPSR�����

(VVH�DUWLJR�GHVHQYROYHX�VH�SHORV�PHVPRV�DXWRUHV�GR�DUWLJR����PDV�PDQWHYH�R�IRFR�HP�

DQDOLVDU�D�UHGXomR�GD�GRU�HP�YiULDV�UHJL}HV�GR�FRUSR�H�QmR�DSHQDV�QD�UHJLmR�FHUYLFDO��ORPEDU�H�

QRV� RPEURV�� D� LQWHQVLGDGH� GD� GRU� IRL� FROHWDGD� SRU� YLVXDOL]DomR� GDV� UHJL}HV� GR� FRUSR� HP�

TXHVWLRQiULR� H� SRU� XPD� HVFDOD� YLVXDO� DQDOyJLFD� GH� SHUFHSomR� GH� GRU���� 7DPEpP� UHDOL]RX� D�

PHGLGD� GR� OLPLDU� GH� GRU� j� SUHVVmR� �/'3��� SRU� PHLR� GR� DSDUHOKR� DOJ{PHWUR� HOHWU{QLFR� GH�

SUHVVmR�QRV�P~VFXORV�WUDSp]LR�VXSHULRU��P~VFXOR�HUHWRU�GD�HVSLQKD�H�R�WLELDO�DQWHULRU��

'D�PHVPD�PDQHLUD� TXH� R� DUWLJR� �� R� JUXSR� WUDEDOKR� DSUHVHQWRX� UHVXOWDGRV� VXSHULRU�

TXDQGR�FRPSDUDGR� FRP�R�JUXSR�GH� H[HUFtFLRV� HP�FDVD��(QFRQWUDQGR�TXH�R� OLPLDU�GH�GRU� j�

SUHVVmR� �/'3�� DSyV� D� LQWHUYHQomR� WUDEDOKR� WHYH� UHVXOWDGRV� PHOKRUHV�� DVVLP� FRPR� D� PDLRU�

DGHVmR�GRV�SDUWLFLSDQWHV�DR�SURJUDPD����,VVR�RFRUUH�SRU�YiULRV�PRWLYRV��VHQGR�UHSDUDGR�TXH�D�

SUHVHQoD� GH� XP� SURILVVLRQDO� TXH� RULHQWD� D� IRUPD� FRUUHWD� GR� PRYLPHQWR� H� R� LQFHQWLYR�

PRWLYDFLRQDO�LQIOXHQFLDP�SDUD�HVVHV�UHVXOWDGRV��0DV�FRPR�H[SRVWR�QR�SUySULR�DUWLJR�WDQWR�D�

DGHVmR�IUHTXrQFLD� D� LQWHUYHQomR�� FRPR� D� GLIHUHQoD� GRV� H[HUFtFLRV� UHDOL]DGRV� HP� FDVD� H� QR�

WUDEDOKR�LQWHUIHUHP�QR�UHVXOWDGR�ILQDO��
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&RPR�Mi�HVSHUDGR��D�LQWHUYHQomR�HYLGHQFLRX�D�PHOKRUD�GD�GRU�ORPEDU�H�R�H[HUFtFLR�QR�

ORFDO�GH�WUDEDOKR�FRPR�XPD�IHUUDPHQWD�SDUD�SUHYHQLU�H�DOLYLDU�D�GRU����$SyV�RV�UHVXOWDGRV�Mi�

FRQVWDWDGRV� DQWHULRUPHQWH�� HVVD� LQWHUYHQomR� WDPEpP� IRL�SURYHLWRVD�SDUD�D� UHGXomR�GH�GRUHV�

QRV� SpV�� TXDGULV�� RPEURV� H� PHOKRUD� GR� OLPLDU� GD� GRU� QD� SRUomR� LQIHULRU� GDV� FRVWDV� H�

GLPLQXLomR�GD�GRU�PXVFXORHVTXHOpWLFD����

���'LDQWH�GH�WRGR�FRQWH~GR�UHODWDGR�p�YiOLGR�UHVVDOWDU�TXH�PHVPR�D�DQiOLVH�HVWDWtVWLFD�

DSUHVHQWDQGR� HIHLWRV� SHTXHQRV� SDUD� R� OLPLDU� GH� GRU�� D� SUHVVmR� FRQVHJXLX� REWHU� UHVXOWDGR�

VLJQLILFDWLYR� H� EHQpILFR���� (VVH� UHVXOWDGR� QmR� SRGH� VHU� FRPSDUDGR� FRP� R� OLPLDU� GH� GRU� j�

SUHVVmR�/'3�GR�VHJXQGR�HVWXGR��SRLV�RV�SRQWRV�DQDOLVDGRV�H�H[HUFtFLRV�GLIHUHP�XP�GR�RXWUR��

2�HVWXGR���DQDOLVRX�DSHQDV�D�GRU�ORPEDU�H�WLYHUDP�PDLV�H[HUFtFLRV�YROWDGRV�SDUD�HVVD�UHJLmR��

HQTXDQWR�R�HVWXGR���DIHULX�D�UHJLmR�GR�SHVFRoR��SDUWH�LQIHULRU�GDV�FRVWDV�H�SHUQD��DOpP�GR�XVR�

GH�PRYLPHQWRV�PXOWLDUWLFXODUHV��RX�VHMD��DSHVDU�GH�VHU�D�PHVPD�YDULiYHO�H�UHJLmR�GH�IRFR��RV�

P~VFXORV�DIHULGRV�IRUDP�GLIHUHQWHV��XP�DQDOLVRX�R�ORQJXtVVLPR�QD�UHJLmR�ORPEDU�ODGR�GLUHLWR�

H� HVTXHUGR�� HQTXDQWR� R� RXWUR� HVFROKHX� R� WUDSp]LR� VXSHULRU�� R�P~VFXOR� HUHWRU� GD� HVSLQKD� QD�

UHJLmR�ORPEDU��ODGR�GRPLQDQWH�H�R�WLELDO�DQWHULRU�FRPR�R�P~VFXOR�VHP�GRU��

$LQGD� DVVLP�� WDPEpP� GHVSHUWD� D� QHFHVVLGDGH� GH� SDGURQL]DU� D�PHVPD� LQWHUYHQomR� H�

H[HUFtFLRV� HQWUH� RV� JUXSRV�� 3RU� HVVHV�PRWLYRV�� VHJXQGR� -DNREVHQ� HW� DO�� ³2� SUHVHQWH� HVWXGR�

GHYH�VHU�FRQVLGHUDGR�PDLV�FRPR�XP�HVWXGR�GH�SUHYHQomR�GR�TXH�XP�HVWXGR�GH�UHDELOLWDomR�

FOtQLFR´���� RX� VHMD��PHVPR� TXH� QmR� DSUHVHQWH� XP� TXDQWLWDWLYR� VLJQLILFDWLYR� SDUD� XPD� YLVmR�

FOtQLFD�p�VDWLVIDWyULR�FRPR�XP�LQVWUXPHQWR�GH�SUHYHQomR��

�
&216,'(5$d®(6�),1$,6��

�

3RXFRV� DUWLJRV� IRUDP� HQFRQWUDGRV� QDV� EDVHV� GH� GDGRV� HYLGHQFLDQGR� D� FDUrQFLD� GH�

HVWXGRV�H[SHULPHQWDLV�YROWDGRV�SDUD�R�GHVHQYROYLPHQWR�GR�SURJUDPD�GH�JLQiVWLFD�ODERUDO�HP�

DPELHQWH� KRVSLWDODU� YLVDQGR� D� SUHYHQomR� GRV� GLVW~UELRV� PXVFXORHVTXHOpWLFR� H� GRHQoDV�

RFXSDFLRQDLV�� DVVLP� FRPR� D� UHGXomR� GH� GRUHV� PXVFXORHVTXHOpWLFD�� (VVH� DFKDGR� VH� PRVWUD�

OLPLWDQWH� TXDQWR� D� LQWHUYHQomR� GD� */� SDUD� SURILVVLRQDLV� GD� VD~GH�� SRUpP� LPSXOVLRQD� H�

HVWLPXOD�D�QHFHVVLGDGH�GH�IXWXUDV�LQWHUYHQo}HV�SUiWLFDV�QHVVD�iUHD��

0HVPR� D� LQWHUYHQomR� GH� H[HUFtFLRV� SURPRYHQGR� PHOKRUD� GD� TXDOLGDGH� GH� YLGD��

TXDQGR�REVHUYDGR�SDUD�D�VD~GH�GR� WUDEDOKR�p�FRQVWDWDGR�TXH�SDUD�SUHYHQLU�R�VXUJLPHQWR�GH�

GRUHV�H�GRHQoDV�RFXSDFLRQDLV�H�GHVHQFDGHDU�D�UHGXomR�GR�UHODWR�GH�GRUHV�PXVFXORHVTXHOpWLFDV�
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�

QRV�SURILVVLRQDLV�GD�VD~GH�p�QHFHVViULR�D�LPSODQWDomR�GD�JLQiVWLFD�ODERUDO�QR�SUySULR�DPELHQWH�

GH�WUDEDOKR���

'R� PHVPR� PRGR�� R� OHYDQWDPHQWR� GRV� DUWLJRV� DQDOLVDGRV� VH� PRVWURX� SURYHLWRVR��

FRPSURYDQGR� TXH� DSOLFDU� D� */� HP� KRVSLWDLV� p� HILFD]� SDUD� EHQHILFLDU� RV� WUDEDOKDGRUHV� GD�

VD~GH�� SUHYHQLQGR� H� UHGX]LQGR� TXHL[D� GH� GRUHV� PXVFXORHVTXHOpWLFD�� H� FRQVHTXHQWHPHQWH�

RFDVLRQDQGR� XP�PHOKRU� GHVHPSHQKR� SURILVVLRQDO� H�PDLRU� LQWHUDomR� HQWUH� RV� WUDEDOKDGRUHV��

(YLGHQFLDQGR� WDPEpP� D� DOWD� TXDOLGDGH� GRV� HVWXGRV� HQFRQWUDGRV� H� TXH� R� SURILVVLRQDO� GH�

(GXFDomR� )tVLFD� SRGH� LQWHUYLU� HP� DPELHQWH� KRVSLWDODU� FRQIRUPH� R� SUySULR� FRQVHOKR� QD�

FDWHJRULD�DVVHJXUD��
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5()(5Ç1&,$6�%,%/,2*5È),&$6���
�
ϭ͘� �ƌĂƐŝů͘� WŽƌƚĂƌŝĂ� ŶǑ� ϭ͘ϯϯϵͬ� 'D͕� ĚĞ� ϭϴ� ĚĞ� ŶŽǀĞŵďƌŽ� ĚĞ� ϭϵϵϵ͗� ĚŝƐƉƁĞ� ƐŽďƌĞ� ůŝƐƚĂ� ĚĞ� ĚŽĞŶĕĂƐ�
UHODFLRQDGDV�DR�WUDEDOKR��,Q��6D~GH�0G��HGLWRU��%UDVtOLD��'LiULR�RILFLDO�GD�XQLmR��������
���0DUWLQV�&2��*LQiVWLFD�ODERUDO�QR�HVFULWyULR����HG��9iU]HD�3DXOLVWD��)RQWXUD������������S��
���)UHLWDV�6��)��&��7���5RED]]L�0/&&��7KH�HIIHFWV�RI�FRPSHQVDWRU\�ZRUNSODFH�H[HUFLVHV� WR�
UHGXFH� ZRUN�UHODWHG� VWUHVV� DQG� PXVFXORVNHOHWDO� SDLQ��� 5HYLVWD� /DWLQR�$PHULFDQD� GH�
(QIHUPDJHP������������������
���0HQGHV� 5$�� /HLWH� 1�� *LQiVWLFD� ODERUDO�� SULQFtSLRV� H� DSOLFDo}HV� SUiWLFDV�� �� HG�� %DUXHUL��
0DQROH��������
���%UDVLO��2UGHP�GH�6HUYLoR�'66� Q�� ���� GH����GH�$JRVWR� GH� ������ DSURYD�QRUPD�7pFQLFD�
VREUH� 'LVW~UELRV� 2VWHRPXVFXODUHV� 5HODFLRQDGRV� DR� 7UDEDOKR� �� '257�� ,Q�� VRFLDO� 0GSHD��
HGLWRU��%UDVtOLD��'LiULR�RILFLDO�GD�XQLmR��������
��� $UDXMR� -+(�� *LQiVWLFD� /DERUDO� H� (UJRQRPLD�� &RQVLGHUDo}HV� 6REUH� (VVD� 7HPiWLFD��
7UDEDOKR� GH� &RQFOXVmR� GH� &XUVR� �*UDGXDomR��)DFXOGDGH� GH� (GXFDomR� )tVLFD�8QLYHUVLGDGH�
(VWDGXDO�GH�&DPSLQDV��&DPSLQDV��������
���.RáF]�$��%DUDQ�0��:DOHZLF]�.��3DSURFND�%0��5RVLĔF]XN�-��$QDO\VLV�RI�6HOHFWHG�%RG\�
&RPSRVLWLRQ� 3DUDPHWHUV� DQG� (UJRQRPLF� 6DIHW\� DPRQJ� 3URIHVVLRQDOO\� $FWLYH� 1XUVHV� LQ�
3RODQG��$�3UHOLPLQDU\�3URVSHFWLYH�0RQRFHQWULF�DQG�2EVHUYDWLRQDO�6WXG\��%LR0HG�5HVHDUFK�
,QWHUQDWLRQDO�������������
���%XUJRV�/7��5HXWHU�&3��%RUIH�/��%XUJRV�06��(IHLWRV�GH�XP�SURJUDPD�GH�JLQiVWLFD�ODERUDO�
VREUH�LQGLFDGRUHV�GH�VD~GH�H�GRU�FRUSRUDO�HP�WUDEDOKDGRUHV�GH�XP�KRVSLWDO�GH�HQVLQR�GR�5LR�
*UDQGH�GR�6XO��&LQHUJLV�����������������
��� )HUUDFLQL� *1�� 9DOHQWH� )0�� 3UHVHQoD� GH� VLQWRPDV� PXVFXORHVTXHOpWLFRV� H� HIHLWRV� GD�
JLQiVWLFD� ODERUDO� HP� IXQFLRQiULRV�GR� VHWRU� DGPLQLVWUDWLYR�GH�XP�KRVSLWDO� S~EOLFR��5HY�'RU��
������������������
����)HUUHLUD�/&&��3HQQDFFKL�-/��&UXEHODWL�/��&DUGLD�6%��(IHLWRV�SRVLWLYRV�GD�JLQiVWLFD�ODERUDO�
HP�IXQFLRQDULRV�GR�KRVSLWDO�0DULQJi��������
���� )Ë6,&$�&)'(��5HVROXomR�1�� ����� GH� ��� GH�$JRVWR� GH� ������'LiULR�2ILFLDO� GD�8QLmR�
%UDVtOLD�������
����6KLZD�65��&RVWD�/23��0RVHU�$'/��$JXLDU�,&��2OLYHLUD�/9)��3('UR��D�EDVH�GH�GDGRV�GH�
HYLGrQFLDV�HP�ILVLRWHUDSLD��)LVLRWHUDSLD�HP�0RYLPHQWR������������������
����3DJH�0-��0F.HQ]LH�-(��%RVVX\W�30��%RXWURQ�,��+RIIPDQQ�7&��0XOURZ�&'��HW�DO��7KH�
35,60$� ����� VWDWHPHQW�� DQ� XSGDWHG� JXLGHOLQH� IRU� UHSRUWLQJ� V\VWHPDWLF� UHYLHZV�� %0-��
���������Q����
���� -DNREVHQ� 0'�� 6XQGVWUXS� (�� %UDQGW� 0�� $QGHUVHQ� //�� )DFWRUV� DIIHFWLQJ� SDLQ� UHOLHI� LQ�
UHVSRQVH� WR�SK\VLFDO�H[HUFLVH�LQWHUYHQWLRQV�DPRQJ�KHDOWKFDUH�ZRUNHUV��6FDQGLQDYLDQ� MRXUQDO�
RI�PHGLFLQH�	�VFLHQFH�LQ�VSRUWV�����������������������
���� 0RUHLUD� 5)&�� 0RULJXFKL� &6�� &DUQD]� /�� )ROWUDQ� )$�� 6LOYD� /�� &RXU\� +�� (IIHFWV� RI� D�
ZRUNSODFH� H[HUFLVH� SURJUDP� RQ� SK\VLFDO� FDSDFLW\� DQG� ORZHU� EDFN� V\PSWRPV� LQ� KRVSLWDO�
QXUVLQJ� DVVLVWDQWV�� D� UDQGRPL]HG� FRQWUROOHG� WULDO�� ,QWHUQDWLRQDO� DUFKLYHV� RI� RFFXSDWLRQDO� DQG�
HQYLURQPHQWDO�KHDOWK���������������������
���� -DNREVHQ� 0'�� 6XQGVWUXS� (�� %UDQGW� 0�� $QGHUVHQ� //�� (IIHFW� RI� SK\VLFDO� H[HUFLVH� RQ�
PXVFXORVNHOHWDO�SDLQ�LQ�PXOWLSOH�ERG\�UHJLRQV�DPRQJ�KHDOWKFDUH�ZRUNHUV��6HFRQGDU\�DQDO\VLV�
RI�D�FOXVWHU�UDQGRPL]HG�FRQWUROOHG�WULDO��0XVFXORVNHOHWDO�VFLHQFH�	�SUDFWLFH�����������������

�
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$3Ç1',&(�$�²�$YDOLDomR�GRV�DUWLJRV�

�

7DEHOD����$YDOLDomR�GD�4XDOLGDGH�GRV�HVWXGRV�LQFOXtGRV�QD�UHYLVmR�VHJXLQGR�D�HVFDOD�3('UR��

$XWRU�DQR� �� �� �� �� �� �� �� �� ��� ��� 7RWDO� &ODVVLILFDomR�
0DUNXV�

'XH�

-DNREVHQ�

HW�DO���

�������

6LP� 6LP� 6LP� 1mR� 1mR� 6LP� 6LP� 1mR� 6LP� 6LP� �� $OWD�4XDOLGDGH�

5REHUWD�
)&�

0RUHLUD�HW�
DO��

�������

6LP� 6LP� 6LP� 1mR� 1mR� 6LP� 6LP� 1mR� 6LP� 6LP� �� $OWD�4XDOLGDGH�

0DUNXV�

'XH�

-DNREVHQ�

HW�DO���

�������

6LP� 6LP� 1mR� 1mR� 1mR� 6LP� 6LP� 1mR� 6LP� 6LP� �� $OWD�4XDOLGDGH�

)RQWH��$GDSWDGR����
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� �
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$1(;2�$�²�(VFDOD�3('UR�

�

�

(VFDOD�GH�3('UR�±�3RUWXJXrV��%UDVLO��
�

��� 2V�FULWpULRV�GH�HOHJLELOLGDGH�IRUDP�HVSHFLILFDGRV� QmR倰䢢VLP倰䢢RQGH��
�

��� 2V�VXMHLWRV�IRUDP�DOHDWRULDPHQWH�GLVWULEXtGRV�SRU�JUXSRV��QXP�HVWXGR�
FUX]DGR��RV�VXMHLWRV�IRUDP�FRORFDGRV�HP�JUXSRV�GH�IRUPD�DOHDWyULD�GH�
DFRUGR�FRP�R�WUDWDPHQWR�UHFHELGR�� QmR倰䢢VLP倰䢢RQGH��

�
��� $�DORFDomR�GRV�VXMHLWRV�IRL�VHFUHWD� QmR倰䢢VLP倰䢢RQGH��

�
��� ,QLFLDOPHQWH��RV�JUXSRV�HUDP�VHPHOKDQWHV�QR�TXH�GL]�UHVSHLWR�DRV�

LQGLFDGRUHV�GH�SURJQyVWLFR�PDLV�LPSRUWDQWHV� QmR倰䢢VLP倰䢢RQGH��
�

��� 7RGRV�RV�VXMHLWRV�SDUWLFLSDUDP�GH�IRUPD�FHJD�QR�HVWXGR� QmR倰䢢VLP倰䢢RQGH��
�

��� 7RGRV�RV�WHUDSHXWDV�TXH�DGPLQLVWUDUDP�D�WHUDSLD�IL]HUDP�QR�GH�IRUPD�
FHJD� QmR倰䢢VLP倰䢢RQGH��

�
��� 7RGRV�RV�DYDOLDGRUHV�TXH�PHGLUDP�SHOR�PHQRV�XP�UHVXOWDGR�FKDYH��

IL]HUDP�QR�GH�IRUPD�FHJD� QmR倰䢢VLP倰䢢RQGH��
�

��� 0HQVXUDo}HV�GH�SHOR�PHQRV�XP�UHVXOWDGR�FKDYH�IRUDP�REWLGDV�HP�PDLV�GH�
����GRV�VXMHLWRV�LQLFLDOPHQWH�GLVWULEXtGRV�SHORV�JUXSRV� QmR倰䢢VLP倰䢢RQGH��

�
��� 7RGRV�RV�VXMHLWRV�D�SDUWLU�GRV�TXDLV�VH�DSUHVHQWDUDP�PHQVXUDo}HV�GH�UHVXOWDGRV�

UHFHEHUDP�R�WUDWDPHQWR�RX�D�FRQGLomR�GH�FRQWUROH�FRQIRUPH�D�DORFDomR�
RX��TXDQGR�QmR�IRL�HVVH�R�FDVR��IH]�VH�D�DQiOLVH�GRV�GDGRV�SDUD�SHOR�PHQRV�
XP�GRV�UHVXOWDGRV�FKDYH�SRU�³LQWHQomR�GH�WUDWDPHQWR´� QmR倰䢢VLP倰䢢RQGH��

�
����2V�UHVXOWDGRV�GDV�FRPSDUDo}HV�HVWDWtVWLFDV�LQWHU�JUXSRV�IRUDP�GHVFULWRV�

SDUD�SHOR�PHQRV�XP�UHVXOWDGR�FKDYH� QmR倰䢢VLP倰䢢RQGH��
�

����2�HVWXGR�DSUHVHQWD�WDQWR�PHGLGDV�GH�SUHFLVmR�FRPR�PHGLGDV�GH�
YDULDELOLGDGH�SDUD�SHOR�PHQRV�XP�UHVXOWDGR�FKDYH� QmR倰䢢VLP倰䢢RQGH��

$� HVFDOD� 3('UR� EDVHLD�VH� QD� OLVWD� GH�'HOSKL�� GHVHQYROYLGD� SRU�9HUKDJHQ� H� FROHJDV� QR�'HSDUWDPHQWR� GH� (SLGHPRORJLD�� GD�
8QLYHUVLGDGH�GH�0DDVWULFKW��9HUKDJHQ�$3�HW�DO���������7KH�'HOSKL� OLVW��D�FULWHULD�OLVW� IRU�TXDOLW\�DVVHVVPHQW�RI�UDQGRPLVHG�
FOLQLFDO�WULDOV�IRU�FRQGXFWLQJ�V\VWHPDWLF�UHYLHZV�GHYHORSHG�E\�'HOSKL�FRQVHQVXV��-RXUQDO�RI�&OLQLFDO�(SLGHPLRORJ\��������������
�����$�OLVWD��QD�VXD�PDLRU�SDUWH��EDVHLD�VH�QXP�³FRQVHQVR�GH�SHULWRV´�H�QmR�HP�GDGRV�HPStULFRV��,QFOXtUDP�VH�QD�HVFDOD�GH�3('UR�
GRLV� LWHQV� DGLFLRQDLV�� TXH� QmR� FRQVWDYDP� GD� OLVWD� GH� 'HOSKL� �RV� LWHQV� �� H� ��� GD� HVFDOD� GH� 3('UR��� ¬� PHGLGD�TXH� IRUHP�
GLVSRQLELOL]DGRV�PDLV�GDGRV�HPStULFRV��SRGH�YLU�D�VHU�SRVVtYHO�SRQGHUDU�RV�LWHQV�GD�HVFDOD�GH�IRUPD�D�TXH�D�SRQWXDomR�REWLGD�D�
SDUWLU�GD�DSOLFDomR�GD�HVFDOD�3('UR�UHIOLWD�D�LPSRUWkQFLD�GH�FDGD�XP�GRV�LWHQV�GD�HVFDOD��

2�REMHWLYR�GD�HVFDOD�3('UR�FRQVLVWH�HP�DX[LOLDU�RV�XWLOL]DGRUHV�GD�EDVH�GH�GDGRV�3('UR�D�LGHQWLILFDU�UDSLGDPHQWH�TXDLV�GRV�
HVWXGRV�FRQWURODGRV�DOHDWRUL]DGRV��RX�TXDVH�DOHDWRUL]TDGRV���RX�VHMD��(&5�RX�(&&��DUTXLYDGRV�QD�EDVH�GH�GDGRV�3('UR�SRGHUmR�
WHU�YDOLGDGH� LQWHUQD��FULWpULRV�������H�SRGHUmR�FRQWHU�VXILFLHQWH�LQIRUPDomR�HVWDWtVWLFD�SDUD�TXH�RV�VHXV�UHVXOWDGRV�SRVVDP�VHU�
LQWHUSUHWDGRV� �FULWpULRV� �������� 8P� FULWpULR� DGLFLRQDO� �FULWpULR� ��� TXH� GL]� UHVSHLWR� j� YDOLGDGH� H[WHUQD� �RX� ³SRWHQFLDO� GH�
JHQHUDOL]DomR´�RX�³DSOLFDELOLGDGH´�GR�HVWXGR�FOtQLFR��IRL�PDQWLGR�SDUD�TXH�D�'HOSKL�OLVW�HVWHMD�FRPSOHWD��PDV�HVWH�FULWpULR�QmR�
VHUi�XVDGR�SDUD�FDOFXODU�D�SRQWXDomR�3('UR�DSUHVHQWDGD�QR�HQGHUHoR�3('UR�QD�LQWHUQHW��

$� HVFDOD� 3('UR� QmR� GHYHUi� VHU� XVDGD� FRPR� XPD�PHGLGD� GD� ³YDOLGDGH´� GDV� FRQFOXV}HV� GH� XP� HVWXGR�� $GYHUWLPRV��PXLWR�
HVSHFLDOPHQWH��RV�XWLOL]DGRUHV�GD�HVFDOD�3('UR�GH�TXH�HVWXGRV�TXH�UHYHOHP�HIHLWRV�VLJQLILFDWLYRV�GR�WUDWDPHQWR�H�TXH�REWHQKDP�
SRQWXDomR� HOHYDGD� QD� HVFDOD� 3('UR� QmR� IRUQHFHP�� QHFHVVDULDPHQWH�� HYLGrQFLD� GH� TXH� R� WUDWDPHQWR� VHMD� FOLQLFDPHQWH� ~WLO��
$GLFLRQDOPHQWH��LPSRUWD�VDEHU�VH�R�HIHLWR�GR�WUDWDPHQWR�IRL�VXILFLHQWHPHQWH�H[SUHVVLYR�SDUD�SRGHU�VHU�FRQVLGHUDGR�FOLQLFDPHQWH�
MXVWLILFiYHO��VH�RV�HIHLWRV�SRVLWLYRV�VXSHUDP�RV�QHJDWLYRV��H�DIHULU�D�UHODomR�GH�FXVWR�EHQHItFLR�GR�WUDWDPHQWR��$�HVFDOD�QmR�GHYH�
VHU�XWLOL]DGD�SDUD�FRPSDUDU�D�³TXDOLGDGH´�GH�HVWXGR�FOtQLFRV�UHDOL]DGRV�HP�GLIHUHQWHV�iUHDV�GH�WHUDSLD��SULQFLSDOPHQWH�SRUTXH�
DOJXPDV�iUHDV�GD�SUiWLFD�GD�ILVLRWHUDSLD�QmR�p�SRVVtYHO�VDWLVID]HU�WRGRV�RV�LWHQV�GD�HVFDOD��

0RGLILFDGD�SHOD�~OWLPD�YH]�HP����GH�-XQKR�GH������
7UDGXomR�HP�3RUWXJXrV�YH]�HP����GH�0DLR�GH������

$MXVWHV�RUWRJUiILFRV�SDUD�D�YHUVmR�3RUWXJXrV�%UDVLOHLUR�HP����GH�$JRVWR�GH������
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,QGLFDo}HV�SDUD�D�DGPLQLVWUDomR�GD�HVFDOD�3('UR��
7RGRV�RV�FULWpULRV�$�SRQWXDomR�Vy�VHUi�DWULEXtGD�TXDQGR�XP�FULWpULR�IRU�FODUDPHQWH�VDWLVIHLWR��6H�QXPD�OHLWXUD�OLWHUDO�GR�

UHODWyULR�GR�HQVDLR�H[LVWLU�D�SRVVLELOLGDGH�GH�XP�FULWpULR�QmR�WHU�VLGR�VDWLVIHLWR��HVVH�FULWpULR�QmR�GHYH�UHFHEHU�
SRQWXDomR��

&ULWpULR��� (VWH� FULWpULR� SRGH� FRQVLGHUDU�VH� VDWLVIHLWR� TXDQGR�R� UHODWyULR� GHVFUHYH�D�RULJHP�GRV� VXMHLWRV�H� D� OLVWD�GH�
UHTXLVLWRV�XWLOL]DGRV�SDUD�GHWHUPLQDU�TXDLV�RV�VXMHLWRV�HUDP�HOHJtYHLV�SDUD�SDUWLFLSDU�QR�HVWXGR��

&ULWpULR��� &RQVLGHUD�VH�TXH�QXP�GHWHUPLQDGR�HVWXGR�KRXYH�DORFDomR�DOHDWyULD�VH�R� UHODWyULR�UHIHULU�TXH�D�DORFDomR�
GRV�VXMHLWRV�IRL�DOHDWyULD��2�PpWRGR�GH�DOHDWRULHGDGH�QmR�SUHFLVD�GH�VHU�H[SOtFLWR��3URFHGLPHQWRV�WDLV�FRPR�
ODQoDPHQWR�GH�GDGRV�RX�PRHGD�DR�DU�SRGHP�VHU�FRQVLGHUDGRV�FRPR�DORFDomR�DOHDWyULD��3URFHGLPHQWRV�GH�
DORFDomR�TXDVH�DOHDWyULD�WDLV�FRPR�RV�TXH�VH�HIHWXDP�D�SDUWLU�GR�Q~PHUR�GH�UHJLVWR�KRVSLWDODU��GD�GDWD�GH�
QDVFLPHQWR��RX�GH�DOWHUQkQFLD��QmR�VDWLVID]HP�HVWH�FULWpULR��

&ULWpULR��� $ORFDomR�VHFUHWD�VLJQLILFD�TXH�D�SHVVRD�TXH�GHWHUPLQRX�D�HOHJLELOLGDGH�GR�VXMHLWR�SDUD�SDUWLFLSDU�QR�HQVDLR�
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