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5(680(1(O� REMHWLYR� SULQFLSDO� GH� HVWH� HVWXGLR� HV� H[SORUDU� OD� SRVLELOLGDG� GH� XWLOL]DU� OD� PLFURGHQVLWRPHWULD� SRUUD\RV�[�� SDUD� HYDOXDU� OD� FDOLGDG� GH� OD� PDGHUD� GH� 3RSXOXV KtEULGR ,������ SURFXUDQGR� HVWXGLDUIXQGDPHQWDOPHQWH�� FXDO� VHUi� OD� RULHQWDFLyQ� PHMRU� GH� OD� UDGLDFLyQ�� HQ� ODV� PXHVWUDV� UDGLDOHV� GH� ODPDGHUD�\��UHODWLYDPHQWH�DO�PLFURGHQVLWyPHWUR�FXDO�OD�DQFKXUD�GH�DEHUWXUD�GH�OHFWXUD�D�XWLOL]DU�
&RP�HVWH�ILQ��IXHURQ�HIHFWXDGDV�UDGLRJUDItDV�D���PXHVWUDV�GH�HVWD�HVSHFLH����HQ�VHQWLGR�D[LDO�\���HQVHQWLGR�WDQJHQFLDO��&DGD�XQD�GH�HVWDV�IXp�SRVWHULRUPHQWH�OHtGD�FRP�DEHUWXUDV�GH�OHFWXUD�YDULDEOHV��D��P�����P \����P��TXH�FRUUHVSRQGHQ�D��������\���OHFWXUDV�PP��UHVSHFWLYDPHQWH�
&RP� EDVH� HQ� ORV� UHVXOWDGRV� GH� HVWH� WUDEDMR� FRQFOXtPRV� TXH�� OD� DEHUWXUD� GH� OHFWXUD� GHOPLFURGHQVLWyPHWUR�PiV�DMXVWDGD�D�OD�PDGHUD�GH�3RSXOXV KtEULGR ,������HV�OD�GH����P��HQ�OD�PHGLGD�GHTXH� IRUQHFH�YDORUHV�GH�GHQVLGDG�PX\�VLPLODUHV�D� ORV�GH���P��FRQ� OD�YHQWDMD�GH�VHU� OD� OHFWXUD�GH� ODUDGLRJUDItD� PXFKR� PDV� UiSLGD�� /D� DEHUWXUD� GH� ���P UHVXOWy� H[FHVLYD�� SURYRFDQGR� XQDKRPRJHQL]DFLyQ� GH� ORV� YDORUHV� GH� GHQVLGDG�� 5HODWLYDPHQWH� D� OD� RULHQWDFLyQ� GH� OD� UDGLDFLyQ�� ODWDQJHQFLDO�SDUHFH�VHU��HQ�SULQFtSLR��OD�PiV�LQGLFDGD��DXQTXH�XQD�FRQFOXVLyQ�GHILQLWLYD�VyOR�SRGUi�VHUWRPDGD�GHVSXpV�GH�UHDOL]DU�XQ�PD\RU�Q~PHUR�GH�PXHVWUDV�
3$/$%5$6�&/$9(��0LFURGHQVLWRPHWULD��5D\RV�[� 0DGHUD� 3RSXOXV KtEULGR ,����
6800$5<
7KH�PDLQ�REMHFWLYH�RI�WKLV�ZRUN�LV�WR�DQDO\VH�WKH�SRVVLELOLW\�LQ�XVLQJ�WKH�PLFURGHQVLWRPHWU\�E\�UD\�[�LQRUGHU�WR�HYDOXDWH�TXDOLWDWLYHO\�WKH�ZRRG�RI�WKH�K\EULG�3RSXOXV ,������IXQGDPHQWDOO\��WR�VWXG\�ZKLFK�WKHEHVW� RULHQWDWLRQ� RI� WKH� UDGLDWLRQ� LQ� WKH� UDGLDO� VDPSOHV� RI� ZRRG� DQG� WKH� VOLW� ZLGWK� RI� WKHPLFURGHQVLWRPHWULF�WR�EH�XVHG�
7KHQ���UDGLDO�VDPSOHV�RI�WKLV�VSHFLH�ZHUH�[�UD\HG��WZR�RI�WKHQ�LQ�WKH�D[LDO�GLUHFWLRQ�DQG�WKH�RWKHUV�LQWKH� WDQJHQWLDO�GLUHFWLRQ��(DFK� UDGLDO� VDPSOHV�ZDV� VFDQQHG�ZLWK� YDULDEOH� VOLW�ZLGWK� RI� ����� �����DQG������FRUUHVSRQGLQJ�WR��������DQG���VWHS�PP��UHVSHFWLYHO\�
%DVHG�RQ�WKH�UHVXOWV�RI�WKLV�ZRUN�ZH�FRQFOXGHG��WKDW�WKH�VOLW�ZLGWK�RI�WKH�PLFURGHQVLWRPHWULF�ZKLFK�LVPRUH�DGMXVWHG�WR�WKH�ZRRG�RI�K\EULG�3RSXOXV ,�����LV�������EHFDXVH�WKLV�RQH�SRLQWV�RXW�YHU\�LGHQWLFDOGHQVLW\�YDOXHV�WR�WKH�����RQH��ZLWK�WKH�DGYDQWDJH�RI�EHLQJ�PXFK�IDVWHU��7KH������VOLW� LV�DOUHDG\� WRRODUJH��PDNLQJ�DQ�H[FHVVLYH�KRPRJHQLVDWLRQ�RI�WKH�GHQVLW\�YDOXHV��5HJDUGLQJ�WR�WKH�RULHQWDWLRQ�RI�WKHUDGLDWLRQ��LQ�EHJLQQLQJ�WKH�WDQJHQWLDO�UDGLDWLRQ�VHHPV�WR�EH�EHWWHU�WKDQ�WKH�D[LDO�UDGLDWLRQ��DOWKRXJK�DGHILQLWLYH�FRQFOXVLRQ�FDQ�RQO\�EH�WDNHQ�DIWHU�QHZ�DQDO\VHV�ZLWK�D�ODUJHU�QXPEHU�RI�VDPSOHV�
:25'6�.(<� 0LFURGHQVLWRPHWU\��5D\�[��:RRG��K\EULG�3RSXOXV ,����
,1752'8d2
([LVWHP�SRXFRV�GRPtQLRV�QR�kPELWR�GD�FLrQFLD�GDV�PDGHLUDV�TXH�WHQKDP�PDLV�LQWH�UHVVH� JOREDO� SDUD� D� TXDOLGDGH� GD�PDGHLUD� GR� TXH� D� GHQVLGDGH�� (VWD�� TXH� SDUD� DPDLRULD�GRV�RXWURV�PDWHULDLV�FRUUHVSRQGH�D�XPD�FDUDFWHUtVWLFD�UHODWLYDPHQWH�VLPSOHVH�FRQVWDQWH�GHILQLGD�SHOR�SHVR�RX�PDVVD��SRU�XQLGDGH�GH�YROXPH��DVVXPH��QR�FDVRSDUWLFXODU�GD�PDGHLUD��YDORUHV�H[WUHPDPHQWH� IOXWXDQWHV� Mi�TXH�SRGH�YDULDU��QmR�Vy
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GXPD� HVSpFLH� SDUD� RXWUD� QXPD� SURSRUomR� FRQVLGHUiYHO�� PDV� WDPEpP� QD�PHVPDHVSpFLH�HP�IXQomR�GR�ORFDO��GD�iUYRUH��GR�QtYHO�GH�DOWXUD�H�GD�LGDGH�GD�iUYRUH��GDVFDUDFWHUtVWLFDV�GR�DQR�GH�IRUPDomR�GR�DQHO�GH�FUHVFLPHQWR�H��PHVPR�GHQWUR�GHVWH�GD�pSRFD�GD�VXD�IRUPDomR�
7RGDYLD��DSHVDU�GD�HQRUPH�YDULDELOLGDGH�GRV�YDORUHV�GD�GHQVLGDGH�GD�PDGHLUD�� DGHQVLGDGH� GD� PDWpULD� SULPD� OHQKRVD� �SDUHGH� FHOXODU�� WHP� XP� YDORU� FRQVWDQWH� GH������6.$$5��������RX�GH�������76280,6�	�3$66,$/,6���������'HVWD�IRUPD��DV�GLIH�UHQoDV�GH�GHQVLGDGH�YHULILFDGDV�QmR�SRGHP�VHU�DWULEXtGDV�D�SUHVXPtYHLV�GLIHUHQoDVQD� GHQVLGDGH� GD� PDWpULD� SULPD� OHQKRVD�� PDV� VLP� j� GLIHUHQWH� SURSRUomR� GHSDUHGH�HVSDoRV�YD]LRV�H[LVWHQWH�QD�PDGHLUD��3RU�HVWH�PRWLYR�p�TXH�SDUD�3$16+,1�	'(� =((8:� ������� �D� GHQVLGDGH� GD� PDGHLUD� QmR� p� PDLV� GR� TXH� D� TXDQWLGDGH� GHPDWpULD�SULPD�OHQKRVD�SUHVHQWH�QXP�GDGR�YROXPH�GH�PDGHLUD��
$VVLP�� SHOR� IDFWR� GD� GHQVLGDGH� GD�PDGHLUD� WUDGX]LU� XPD� TXDQWLILFDomR� GLUHFWD� GDPDWpULD�OHQKRVD�SRU�XQLGDGH�GH�YROXPH�H�GH�VH�HQFRQWUDU�LQWLPDPHQWH�UHODFLRQDGDFRP�PXLWDV�GDV�VXDV�PDLV�LPSRUWDQWHV�SURSULHGDGHV�H�FDUDFWHUtVWLFDV�WHFQROyJLFDV�FRQVWLWXL� R� tQGLFH� TXH�PDLV� LQIRUPDomR� IRUQHFH� VREUH� DV� FDUDFWHUtVWLFDV� JHUDLV� GDPDGHLUD�� TXDOTXHU� TXH� VHMD� D� VXD� XWLOL]DomR� ILQDO� �=2%(/� 	� 9$1� %8,-7(1(1�� �����)(51$1'(=�*2/),1�	�',(=��������
2V�PpWRGRV� WUDGLFLRQDLV�GH�GHWHUPLQDomR�GD�GHQVLGDGH�GD�PDGHLUD�� EDVHDGRV�QDUD]mR�HQWUH�SHVR�H�YROXPH��HVWmR�FRQGLFLRQDGRV��TXDVH�H[FOXVLYDPHQWH��D�DPRVWUDVGH�GLPHQVmR�PHQVXUiYHO�SHORV�SURFHVVRV�QRUPDLV��4XDQGR�HVWHV�VmR�XWLOL]DGRV�HPDPRVWUDV�PXLWR�SHTXHQDV�DFDUUHWDP��SDUD�DOpP�GXPD�H[FHVVLYD�PRURVLGDGH��HUURVGH� DYDOLDomR� FRQVLGHUiYHLV�� QRPHDGDPHQWH� GR� VHX� YROXPH�� $OpP� GLVVR�� FRP� RGHFRUUHU�GRV�DQRV�VHQWLX�VH�D�QHFHVVLGDGH�GH�REWHU�LQIRUPDomR�PDLV�GHWDOKDGD�VR�EUH�D�YDULDomR�GD�GHQVLGDGH��QmR�Vy�HQWUH�RV�GLIHUHQWHV�DQpLV�GH�FUHVFLPHQWR��PDVWDPEpP�GHQWUR�GRV�DQpLV��QRPHDGDPHQWH�VREUH�D�GHQVLGDGH�GR�OHQKR�LQLFLDO��'/,��HILQDO��'/)��H�R�WLSR�GH�WUDQVLomR�HQWUH�HOHV�
'HVWH�PRGR�� GHVGH� D� GpFDGD� GH� ��� TXH� VH� WrP�GHVHQYROYLGR� YiULRV�PpWRGRV� GHGHWHUPLQDomR�GD�GHQVLGDGH�GD�PDGHLUD�DWUDYpV�GH�WpFQLFDV�TXH�UHFRUUHP�j�SHUPH�DELOLGDGH�GD�PDGHLUD�jV�UDGLDo}HV��32/*(��������+8*+(6�	�6$5',1+$���������&RPHVWHV�PpWRGRV�p�SRVVtYHO�HVWLPDU��SDUD�DOpP�GD�GHQVLGDGH�PpGLD�GR�DQHO��'PHG��HGD�SHUFHQWDJHP�GH� OHQKR� ILQDO� ��/)���RXWUDV�FRPSRQHQWHV� WDLV�FRPR�D�GHQVLGDGHPtQLPD��'PLQ���GHQVLGDGH�Pi[LPD��'PD[���GHQVLGDGHV�GR�OHQKR�LQLFLDO��'/,��H�ILQDO�'/)���ODUJXUD�GR�DQHO��/$��H�D�KHWHURJHQHLGDGH�GHQWUR�GRV�DQpLV��,+���FRPSRQHQWHVHVWDV� PXLWR� LPSRUWDQWHV� SDUD� R� DSURIXQGDPHQWR� GR� FRQKHFLPHQWR� GDV� SRWHQFLD�OLGDGHV�GD�PDGHLUD��(VWDV�FXUYDV�GH�YDULDomR�GD�GHQVLGDGH�IRUQHFHP��DLQGD��³���XPDVtQWHVH�GDV�WUDQVIRUPDo}HV�TXH�RFRUUHP�QD�HVWUXWXUD�DQDWyPLFD�GD�PDGHLUD��H�TXH�SRU� VHX� ODGR�� LQWHUSUHWDP� D� UHVSRVWD� GD� iUYRUH� D� TXDOTXHU� PRGLILFDomR� QR� VHXHTXLOtEULR�ILVLROyJLFR´��32/*( ������
2�PpWRGR�SRU�QyV�VHJXLGR�UHFRUUH�j�XWLOL]DomR�GH�UDLRV�[��(VWD�WpFQLFD�GHVHQYROYLGDHP� )UDQoD� SRU� 32/*( ������� H� DSHUIHLoRDGD� QR� 5HLQR� 8QLGR� SRU�+8*+(6� 	6$5',1+$ �������� HQYROYH� EDVLFDPHQWH� GXDV� HWDSDV�� D� UDGLDomR� FRP� UDLRV�[� GRVSURYHWHV� GH� PDGHLUD� SRU� IRUPD� D� REWHU�VH� XPD� LPDJHP� QHJDWLYD� GRV� PHVPRVLPSUHVVD�QXPD�SHOtFXOD�GH� UDLRV�[�H��D� OHLWXUD�GD�GHQVLGDGH�ySWLFD�GHVVD�SHOtFXODSRU�XP�PLFURGHQVLWyPHWUR��TXH��SRU�VXD�YH]��VHUi�SRVWHULRUPHQWH�FRUUHODFLRQDGD�HFRQYHUWLGD� HP� GHQVLGDGH� UHDO� GD� PDGHLUD�� 8PD� GHVFULomR� PDLV� SRUPHQRUL]DGDGHVWD�WpFQLFD�SRGH�VHU�FRQVXOWDGD�HP�/28=$'$ �������
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&RPR�SULQFLSDLV� YDQWDJHQV�GHVWH�PpWRGR�SRGHPRV� UHIHULU� D� HOHYDGD� VHQVLELOLGDGHGR� IRWRPXOWLSOLFDGRU� GR� PLFURGHQVLWyPHWUR�� D� H[FHOHQWH� UHVROXomR� ���� D� ��� OHLWX�UDV�PP��HP� WUDEDOKRV�QRUPDLV��PDV�DWp� ���� VH�QHFHVViULR��� D� YHORFLGDGH�GH�SUR�FHVVDPHQWR���FP�PLQ����R�IDFWR�GH�QmR�VHU�PXLWR�OLPLWDWLYR�HP�WHUPRV�GH�HVSHVVXUDGRV�SURYHWHV��p�SHUIHLWDPHQWH�FRPSDWtYHO�FRP�SURYHWHV�GH��PP�GH�HVSHVVXUD��RXPHQRV�±�SHUPLWH�D�XWLOL]DomR�GH�PDWHULDO�SURYHQLHQWH�GH�YHUUXPDGDV�GH��PP���SDUDDOpP�GH��VHQGR�D�SHOtFXOD�GH�UDLRV�[�XP�UHJLVWR�SHUPDQHQWH�GDV�DPRVWUDV�GH�PD�GHLUD��SRGHUi�YROWDU�D�VHU�OLGD�TXDQWDV�YH]HV�IRU�QHFHVViULR��3RUpP��VHUmR�QHFHVVi�ULRV�DOJXQV�FXLGDGRV�QD�UHJXODomR�GR�PLFURGHQVLWyPHWUR��2�RSHUDGRU�DR�IL[DU�RV�SD�UkPHWURV�� FRPR� SRU� H[HPSOR� DV� GLPHQV}HV� GD� MDQHOD� GH� OHLWXUD�� SRGH� LQIOXHQFLDUVLJQLILFDWLYDPHQWH�R� UHVXOWDGR�GDV� FRPSRQHQWHV�GD�GHQVLGDGH�� QRPHDGDPHQWH�DVGHQVLGDGHV�Pi[LPD�H�PtQLPD�GRV�DQpLV�GH�FUHVFLPHQWR�
$VVLP�VHQGR��R�SULQFLSDO�REMHFWLYR�GHVWH�WUDEDOKR�VHUi�R�GH�YHULILFDU�D�H[HTXLELOLGDGHGHVWD� WpFQLFD�QD�DYDOLDomR�TXDOLWDWLYD� GD�PDGHLUD� GH�3RSXOXV KtEULGR� ,������ WHQGRFRPR�SULQFLSDO�REMHFWR�GH�HVWXGR�GHWHUPLQDU�TXDO�D�PHOKRU�RULHQWDomR�GH� UDGLDomRGRV�SURYHWHV�H�TXDO�D�ODUJXUD�GD�MDQHOD�GH�OHLWXUD�D�XWLOL]DU��1DV�UHVLQRVDV��p�SUiWLFDFRUUHQWH�RULHQWDUHP�VH�DV�DPRVWUDV�D�UDGLRJUDIDU�GH�PRGR�D�TXH�R�IHL[H�GH�UDGLDomRLQFLGD� QD�PDGHLUD� SDUDOHODPHQWH� DR� HL[R� ORQJLWXGLQDO� GRV� WUDTXHtGRV� �D[LDOPHQWH��QD�PHGLGD�HP�TXH�HVWD�p�D�RULHQWDomR�TXH�SURSLFLD�PHOKRU�GHILQLomR�GRV�DQpLV�GHFUHVFLPHQWR��1R�HQWDQWR��HVWD�QHP�VHPSUH�WHP�VLGR�D�UHJUD�VHJXLGD�SDUD�DV�IROKR�VDV��'DGD�D�SUHVHQoD�GRV�YDVRV��HVWUXWXUDV�GH�JUDQGH�GLPHQVmR�H�FRP�GHQVLGDGHUHGX]LGD���D�VXD�UDGLDomR�D[LDO�SRGH�SURYRFDU�XPD�H[FHVVLYD�RVFLODomR�GRV�YDORUHVGD�GHQVLGDGH�QRV�DQpLV��³UXtGR´��TXH�VH�SRGHUi�UHSHUFXWLU��QmR�Vy�QXPD�PDLRU�GLIL�FXOGDGH�QD�LGHQWLILFDomR�GRV�OLPLWHV�GRV�DQpLV�GH�FUHVFLPHQWR��FRPR�WDPEpP�QXPDDYDOLDomR� LQFRUUHFWD� GH� DOJXPDV� FRPSRQHQWHV� GD� GHQVLGDGH� �6$5',1+$�� ������1HVWH�FDVR��DOJXQV�DXWRUHV�DFRQVHOKDP�TXH�DV�DPRVWUDV�VHMDP�UDGLRJUDIDGDV�WDQ�JHQFLDOPHQWH��SRU� IRUPD�D� WHQWDU� UHGX]LU�DR�Pi[LPR�R� ³UXtGR´�SURYRFDGR�SHOD�SUH�VHQoD�GRV�YDVRV�
(P� UHODomR� j� ODUJXUD� GD� MDQHOD� GH� OHLWXUD�� DGPLWLQGR� TXH� D� GHQVLGDGH� GD� SDUHGHFHOXODU� p� FRQVWDQWH� H� DSUR[LPDGDPHQWH� LJXDO� D� ���J�FP� H� TXH� D� GHQVLGDGH� GRO~PHQ�p�LJXDO�D��J�FP���D�GHQVLGDGH�GD�PDGHLUD�QXP�SRQWR� LQILQLWDPHQWH�SHTXHQRSRGHUi�VHU�GH����J�FP� RX�GH��J�FP���VH�HVVH�SRQWR�FRLQFLGLU�FRP�D�SDUHGH�RX�FRPR�O~PHQ��UHVSHFWLYDPHQWH��6H�D�GHWHUPLQDomR�GD�GHQVLGDGH�QmR�VH�UHVWULQJLU�D�XP~QLFR�SRQWR� LQILQLWDPHQWH�SHTXHQR��PDV�D� XPD� SRUomR� GH� OHQKR�PDLV� DEUDQJHQWHTXH�LQFOXD�VLPXOWDQHDPHQWH�SDUHGH�H�O~PHQ��HQWmR�D�GHQVLGDGH�WUDGX]LUi�D�SRUomRGR�YROXPH�GD�PDGHLUD�TXH�p�RFXSDGR�SRU�SDUHGH�FHOXODU�
'HVWH�PRGR��QmR�FRQYpP�XWLOL]DU�MDQHODV�GH�OHLWXUD�PXLWR�SHTXHQDV��VHQmR��RV�YDOR�UHV� GH� GHQVLGDGH� DVVXPHP�� QR� OLPLWH�� R� YDORU� PtQLPR� GH� �J�FP� H� Pi[LPR� GH���J�FP��� GDQGR� XP�DVSHFWR� HUUiWLFR� j� YDULDomR� GD� GHQVLGDGH� �H[FHVVLYDV� RVFLOD�o}HV�GRV�YDORUHV���SDUD�DOpP�GH�GLIXQGLU�R� UXtGR�GH� IXQGR�GHYLGR��HQWUH�RXWURV��DRJUmR� GR� ILOPH� UDGLRJUiILFR�� &RP� XPD� GLPHQVmR�PDLRU� GD� MDQHOD�� DV� YDULDo}HV� GDGHQVLGDGH�VmR�PDLV�UHJXODUHV�H�UHSUHVHQWDP�PHOKRU�R�IHQyPHQR�ItVLFR�
e�HYLGHQWH�TXH�XPD�MDQHOD�H[FHVVLYDPHQWH�JUDQGH��SURYRFD�XPD�H[FHVVLYD�KRPR�JHQHL]DomR�GRV�YDORUHV�GD�GHQVLGDGH�GHQWUR�GRV�DQpLV��1RUPDOPHQWH��DV�OHLWXUDV�QRPLFURGHQVLWyPHWUR� VmR� IHLWDV� FRP� MDQHODV� GH� OHLWXUD� GH� ����PP� RX� ����PP� FRU�UHVSRQGHQGR�D� ���RX��� OHLWXUDV�PP�� UHVSHFWLYDPHQWH��3RUpP�� DWHQGHQGR�D� TXH� DPDGHLUD�GH�FKRXSR�DSUHVHQWD�UHGX]LGtVVLPR�OHQKR�ILQDO��PXLWDV�YH]HV�FLUFXQVFULWR�D
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DSHQDV�D���RX ��ILDGDV�GH�FpOXODV���Ki�R�ULVFR�GH�TXH��XWLOL]DQGR�MDQHODV�WmR�ODUJDV��DPDUFDomR�GR� OHQKR� ILQDO�QmR�VHMD�VXILFLHQWHPHQWH�QRWyULD�DR�SRQWR�GH�QmR�Vy�QmRSHUPLWLU� XPD� DYDOLDomR� FRUUHFWD� GD� '/)� FRPR�� LQFOXVLYDPHQWH�� QmR� SHUPLWLU� XPDLGHQWLILFDomR� IiFLO� GRV� OLPLWHV� GRV� DQpLV� GH� FUHVFLPHQWR�� $VVLP� VHQGR�� SDUD� DOpPGHVWDV���MDQHODV��WHVWDUHPRV�XPD����FRP�DSHQDV�����PP��R�TXH�FRUUHVSRQGH�D���OHLWXUDV�PP���SRU�IRUPD�D�GHWHUPLQDU�TXDO�D�TXH�SURSLFLD�PHOKRUHV�UHVXOWDGRV�
0$7(5,$/�(�0e72'26
2�PDWHULDO�XWLOL]DGR�QHVWH�WUDEDOKR�IRL�FROKLGR�DR�QtYHO�GR�'$3 H�FRQVLVWLD�HP���SUR�YHWHV�UDGLDLV��GD�PHGXOD�DR�FkPELR���FRP�XPD�HVSHVVXUD�FRQVWDQWH�GH��PP��PDVFRP�GLIHUHQWH�RULHQWDomR��'RLV�RULHQWDGRV�GH�PRGR�D�TXH�R�IHL[H�GH�UDGLDomR�DWUD�YHVVDVVH�D�PDGHLUD�SDUDOHODPHQWH�DR�HL[R�ORQJLWXGLQDO�GRV�WUDTXHtGRV��D[LDOPHQWH��H�RV�RXWURV�GRLV�WDQJHQFLDOPHQWH��),*�����

)HL[H�GH�5DGLDomR )HL[H�GH�5DGLDomR
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3HOtFXOD 3HOtFXOD5DGLDomR�D[LDO 5DGLDomR�WDQJHQFLDO),* ��±�(VTXHPD�GD�UDGLDomR�GXP�SURYHWH�GH�PDGHLUD�GH�IROKRVD�
(VWHV�SURYHWHV� IRUDP�H[SRVWRV�D�XPD�UDGLDomR�GH� UDLRV�[�H�D�VXD� LPDJHP�IRL� OLGDSRU�DQiOLVH�PLFURGHQVLWRPpWULFD��SRU�IRUPD�D�GHWHUPLQDU�DV�FRPSRQHQWHV�GD�GHQVL�GDGH�VHJXQGR�R�SURFHVVR�GHVFULWR�SRU�/28=$'$ ��������&RPR�FULWpULR�GH�GHPDUFD�omR�HQWUH�OHQKR�LQLFLDO�H�ILQDO�XWLOL]RX�VH�R�YDORU�IL[R�GH�GHQVLGDGH�GH������J�FP� H�DKHWHURJHQHLGDGH� GHQWUR� GRV� DQpLV� TXDQWLILFDGD� SRU� XP� tQGLFH� �,+��� SURSRVWR� SRU)(55$1' �������� WUDGX]LGR� SHOR� GHVYLR� SDGUmR� GH� WRGRV� RV� YDORUHV� LQGLYLGXDLV� GHGHQVLGDGH�HP�FDGD�DQHO�
&RPR�XP�GRV�REMHFWLYRV�GHVWH�WUDEDOKR�HUD�HVWXGDU�TXDO�D�GLPHQVmR�GD�MDQHOD�PDLVDSURSULDGD� SDUD� D�PDGHLUD� GH� FKRXSR�� FDGD� SURYHWH� IRL� OLGR� FRP� XPD� ODUJXUD� GDMDQHOD�GH�����PP������PP�H������PP�H�FRP�LJXDO�YDORU�SDUD�R�LQWHUYDOR�HQWUH�GXDVOHLWXUDV��GH�PRGR�D�TXH�WRGRV�RV�SRQWRV�GR�DQHO�IRVVHP�PHGLGRV�VHP�VREUHSRVLomRGDV�iUHDV�GH�OHLWXUD�
$V�FRPSRQHQWHV�GD�GHQVLGDGH�HVWLPDGDV�SDUD�FDGD�DQHO�IRUDP�DV�VHJXLQWHV�
'0('���'HQVLGDGH�PpGLD�GR�DQHO�GHFUHVFLPHQWR '0,1���'HQVLGDGH�PtQLPD�GR�DQHO�GHFUHVFLPHQWR'0$;���'HQVLGDGH�Pi[LPD�GR�DQHO�GHFUHVFLPHQWR '/,���'HQVLGDGH�PpGLD�GR�OHQKR�LQLFLDO�/)���3HUFHQWDJHP�GH�OHQKR�ILQDO'/)���'HQVLGDGH�PpGLD�GR�OHQKR�ILQDO/$���/DUJXUD�GR�DQHO�GH�FUHVFLPHQWR ,+�� ËQGLFH�GH�KHWHURJHQHLGDGH�GR�DQHO�GH�FUHVFLPHQWR
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5(68/7$'26
/DUJXUD�MDQHOD�OHLWXUD
&RPR�RV�SURYHWHV�IRUDP�UDGLRJUDIDGRV�YiULDV�YH]HV�FRP�GLIHUHQWHV�YDORUHV�GH� ODU�JXUD�GD�MDQHOD�GH�OHLWXUD������������H�������D�TXH�FRUUHVSRQGHP��������H��� OHLWX�UDV�PP��UHVSHFWLYDPHQWH��� IRL�SRVVtYHO�YHULILFDU�TXDO�D� ODUJXUD�GD� MDQHOD�PDLV�DSUR�SULDGD�SDUD�D�HVWLPDWLYD�GDV�FRPSRQHQWHV�GD�GHQVLGDGH�GHVWD�PDGHLUD�
'DGR�R�HQRUPH�YROXPH�GH� UHVXOWDGRV�REWLGRV��DSHQDV�VHUmR�DSUHVHQWDGRV�DOJXQVGHOHV�TXH�WUDGX]HP��GH�FHUWD�IRUPD��R�FRPSRUWDPHQWR�JHUDO�GH�WRGRV��$VVLP��D�WtWXORGH� H[HPSOR� QR�48$'52� � HVWmR� UHSUHVHQWDGRV� RV� YDORUHV� GDV� FRPSRQHQWHV� GDGHQVLGDGH�HVWLPDGDV�SDUD�RV���DQpLV�GR�SURYHWH���� UDGLRJUDIDGR� WDQJHQFLDOPHQWH�QR�TXDO�p�QRWyULR�TXH��HPERUD�HP� WHUPRV�GD�'0('���/)�H�/$�RV�YDORUHV�REWLGRVQmR�VmR�PXLWR�DIHFWDGRV�SHOD�PDLRU�RX�PHQRU�ODUJXUD�GD�MDQHOD�GH�OHLWXUD�GR�PLFUR�GHQVLWyPHWUR��R�PHVPR� Mi�QmR�DFRQWHFH�FRP�DOJXPDV�GDV�UHVWDQWHV�FRPSRQHQWHVGD�GHQVLGDGH�
48$'52 ��± &RPSRQHQWHV�GD�GHQVLGDGH�GRV���DQpLV�GR�SURYHWH���REWLGDV�D�SDUWLU�GD�SHOtFXODWDQJHQFLDO�SDUD�DV�GLIHUHQWHV�ODUJXUDV�GD�MDQHOD�GH�OHLWXUD�GR�PLFURGHQVLWyPHWUR�

/DUJXUDMDQHOD $QHO '0('�J�FP�� '0,1�J�FP�� '0$;�J�FP�� '/,�J�FP�� '/)�J�FP�� �/) /$�PP� ,+�J�FP��
������OHLW�PP�
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��������������������$V�GLIHUHQoDV�GRV�YDORUHV�REWLGRV�FRP�DV�MDQHODV�GH�����H������QmR�VH�PRVWDUDPPXLWR�SURQXQFLDGDV��HQTXDQWR�TXH�UHODWLYDPHQWH�j�MDQHOD�GH������HOHV�GLIHUHQFLDP�VH�PDLV��'H� IDFWR��XWLOL]DQGR�D� MDQHOD�PDLV� ODUJD� ������� YHULILFD�VH�XP�VXEVWDQFLDODFUpVFLPR�GRV�YDORUHV�GDV�FRPSRQHQWHV�GR� OHQKR� LQLFLDO� �'0,1 H�'/,��H�XPD�GLPL�QXLomR�GDV�GR�OHQKR�ILQDO��'0$; H�'/)���IDFWR�HVWH�WDPEpP�QRWyULR�QD�UHSUHVHQWDomRJUiILFD� GD�),*�� ��� GH� TXH� UHVXOWD� XPD� LQHYLWiYHO� UHGXomR� GD� KHWHURJHQHLGDGH� GRVDQpLV��,+��
,VWR� SHUPLWH�QRV� FRQFOXLU� TXH� D� MDQHOD� GH� ����� p� H[FHVVLYD� SDUD� D� PDGHLUD� GH3RSXOXV��QD�PHGLGD�HP�TXH�SURYRFD�XPD�QRWyULD�KRPRJHQHL]DomR�GRV�YDORUHV�GHGHQVLGDGH�GHQWUR�GRV�DQpLV��(QWUH�D�MDQHOD�GH�����H�������H�DWHQGHQGR�DR�IDFWR�GHTXH�DPEDV�IRUQHFHP�YDORUHV�GH�GHQVLGDGH�PXLWR�LGrQWLFRV��VRPRV�GD�RSLQLmR�TXH�DPDLV�DGHTXDGD�SDUD�HVWH�WLSR�GH�PDGHLUD�VHUi�D�GH�������XPD�YH]�TXH�HVWD�QHFHV�VLWD�GH�DSHQDV�PHWDGH�GDV�OHLWXUDV�PP�GR�TXH�D�GH������'H�UHIHULU�DLQGD�TXH�TXDO�TXHU�GDV�ODUJXUDV�GD�MDQHOD�WHVWDGDV�SHUPLWLUDP�LGHQWLILFDU�EHP�D�]RQD�GR�DQHO�FRU�
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UHVSRQGHQWH�DR�OHQKR�ILQDO��GLIHUHQFLDQGR�QLWLGDPHQWH�RV�DQpLV�GH�FUHVFLPHQWR�
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'HQV�
�J�FP

��

��� �� �� �� �� ��� ��� ��� ���/DUJ�DQHO��FP�

/DUJ�MDQHOD� �����/DUJ�MDQHOD� �����/DUJ�MDQHOD� ����

),*����± 5HSUHVHQWDomR�JUiILFD�GD�YDULDomR�GD�GHQVLGDGH�GR����DQHO�GR�SURYHWH���UDGLRJUDIDGR�WDQ�JHQFLDO�H�FRP�D�ODUJXUD�GD�MDQHOD�GH�OHLWXUD�GR�PLFURGHQVLWyPHWUR�GH�����������H������
5DGLDomR�$[LDO�YV 7DQJHQFLDO
1R�48$'52�� VmR�DSUHVHQWDGRV�RV�YDORUHV�GDV�FRPSRQHQWHV�GD�GHQVLGDGH�GRV��DQpLV�GR�SURYHWH����RV�TXDLV��SRU�VXD�YH]�� WDPEpP�QmR�GLIHUHP�PXLWR�GRV�GR�SUR�YHWH����REWLGRV�FRP�D�UDGLDomR�D[LDO�H�WDQJHQFLDO�

48$'52 ��± &RPSRQHQWHV�GD�GHQVLGDGH�GRV���DQpLV�GR�SURYHWH���REWLGRV�SRU�OHLWXUD�GDV�SHOtFXODVFRP�D�UDGLDomR�WDQJHQFLDO�H�D[LDO�
/DUJXUDMDQHOD $QHO '0('�J�FP�� '0,1�J�FP�� '0$;�J�FP�� '/,�J�FP�� '/)�J�FP�� �/) /$�PP� ,+�J�FP��7DQJHQFLDO������OHLW�PP�
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� ����� ����� ����� ����� ����� ����� ���� �����$[LDO������OHLW�PP�
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���������������������9DORUHV�DQRUPDOPHQWH�HOHYDGRV�GHYLGR�j�SUHVHQoD�GH�FULVWDLV�QR���DQHO�GHVWH�SURYHWH'D�DQiOLVH�GRV� UHVXOWDGRV�QmR�QRV�p� SRVVtYHO� UHWLUDU� TXDOTXHU� FRQFOXVmR�GHILQLWLYDVREUH�D�RULHQWDomR�PDLV�FRUUHFWD�D�GDU�DRV�SURYHWHV�SRU�IRUPD�D�PHOKRU�HVWLPDU�DVVXDV�FRPSRQHQWHV�GD�GHQVLGDGH��1mR�REVWDQWH�D�JOREDOLGDGH�GRV�WUDEDOKRV�H[HFX�WDGRV�SDUD�DV�UHVLQRVDV�VHU�IHLWR�FRP�UDGLDomR�D[LDO��YiULRV�DXWRUHV�WrP�GHIHQGLGR�DLGHLD�TXH�D�PDGHLUD�GH�IROKRVDV�GHYH�VHU�UDGLRJUDIDGD�WDQJHQFLDOPHQWH��QD�PHGLGDHP�TXH�HVWD�ILFD�PHQRV�GHSHQGHQWH�GH�DOJXPDV�LQFRUUHFo}HV�GH�PHWRGRORJLD�TXHVH�YmR� UHSHUFXWLU� QXPD�H[FHVVLYD�RVFLODomR�GRV� YDORUHV� GD�GHQVLGDGH�� FRPSDUDWL�YDPHQWH�j�UDGLDomR�D[LDO�
2V�UHVXOWDGRV�SRU�QyV�REWLGRV�SDUHFHP�FRQILUPDU��SHOR�PHQRV�QXPD�SULPHLUD�DQi�OLVH��HVVH�PHVPR�SRQWR�GH�YLVWD��'H�IDFWR��RV�YDORUHV�REWLGRV�FRP�D�UDGLDomR�WDQ�JHQFLDO�SDUHFHP�HYLGHQFLDU�XPD�PDLRU�HVWDELOLGDGH��DR�SDVVR�TXH�D�UDGLDomR�D[LDOGHQXQFLD� XPD� PDLRU� RVFLODomR� GH� YDORUHV�� QRPHDGDPHQWH� QDV� FRPSRQHQWHV� GROHQKR� ILQDO�� 7RGDYLD�� Vy� DSyV� D� H[HFXomR� GH� QRYDV� DQiOLVHV� FRP� PDLV� SURYHWHV�DPRVWUDV�� HVWDUHPRV�HP�FRQGLo}HV�GH�HPLWLU� XPD� RSLQLmR� GHILQLWLYD� VREUH� TXDO� DRULHQWDomR�GH�UDGLDomR�PDLV�FRUUHFWD�SDUD�D�PDGHLUD�GH�3RSXOXV�
&DUDFWHUL]DomR�JHUDO�GD�PDGHLUD�GH�3RSXOXV
(PERUD� WHQKDPRV� D� SOHQD� FRQVFLrQFLD� TXH� D� QRVVD� XQLGDGH� DPRVWUDO� p� H[WUHPD�PHQWH� OLPLWDGD��PHVPR�DVVLP��QR�48$'52�� VmR�DSUHVHQWDGRV�RV�YDORUHV�PpGLRVJHUDLV�GDV�GLIHUHQWHV�FRPSRQHQWHV�GD�GHQVLGDGH�GD�PDGHLUD�GH�3RSXOXV H��QD�),*����D� UHSUHVHQWDomR�JUiILFD�GD�YDULDomR�GD�GHQVLGDGH�GRV�GLIHUHQWHV�SURYHWHV��TXHSHUPLWLUmR��QXPD�SULPHLUD�DQiOLVH�� LGHQWLILFDU�DOJXPDV�GDV�SULQFLSDLV�FDUDFWHUtVWLFDVGHVWD�PDGHLUD�
$VVLP��DR�DSUHVHQWDU�XPD�GHQVLGDGH�PpGLD�GH������J�FP� FRQILUPD�HVWDUPRV�HPSUHVHQoD�GH�XPD�PDGHLUD�PXLWR�OHYH�H�PXLWR�KRPRJpQHD��FXMD�'0,1 p�QRUPDOPHQWHOLJHLUDPHQWH� VXSHULRU� D� �����J�FP� H� D�'0$; OLJHLUDPHQWH� LQIHULRU� D� �����J�FP� HFXMD� UD]mR�HQWUH�D�'/) ������J�FP���H�D�'/, ������J�FP���p�GH�DSHQDV������ �PXLWRLQIHULRU� DRV� ���� UHIHULGRV� SRU� &2:1� 	� 3$5.(5 ������� SDUD� D� PDGHLUD� GH3HVXGRWVXJD�PHQ]LHVLL��RX�DRV�����UHIHULGRV�SRU�3$16+,1�	�'(�=((8:������� SDUD�D7KXMD� SOLFDWD�� PDV� LGrQWLFR� DRV� ���� SDUD� R�3RSXOXV� WULFKRFDUSD�� ���� SDUD� R�6DOL[EDE\ORQLFD H����� SDUD� D�%HWXOD� SDS\ULIHUD �&2:1�	�3$5.(5 ��������� R� TXH� VH� LUiUHSHUFXWLU�QXP�UHGX]LGR�ËQGLFH�GH�+HWHURJHQHLGDGH����������PXLWR�LQIHULRU�DRV������HYLGHQFLDGRV� SHOD�PDGHLUD� GH�3LQXV� SLQDVWHU �/28=$'$�� ������ FRQVLGHUDGD� FRPRXPD�GDV�UHVLQRVDV�PHQRV�KHWHURJpQHDV��$8%(57��������
3DUD�DOpP�GLVVR�p�XPD�HVSpFLH�FRP�HOHYDGRV�FUHVFLPHQWRV� UDGLDLV� �/$ ����PP��FRQVWLWXtGRV�TXDVH�H[FOXVLYDPHQWH�SRU�OHQKR�LQLFLDO����/)� ��������
48$'52 ��± &DUDFWHUL]DomR�JHUDO�GDV�FRPSRQHQWHV�GD�GHQVLGDGH�REWLGDV�FRP�EDVH�QRV���DQpLVGH�FDGD�XP�GRV�SURYHWHV�DQDOLVDGRV�FRP�D�MDQHOD�GH�OHLWXUD�GH������
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&RPS��'HQV� 0HG� 'HVY��3DG� &�9���� 0LQ� 0D[�'0(''0,1'0$;'/,'/)�/)/$,+
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'H�VDOLHQWDU�DLQGD�TXH�WRGRV�RV�SURYHWHV�DQDOLVDGRV�DSUHVHQWDYDP�³FRUDomR�QHJUR´EHP� YLVtYHO� QRV� SULPHLURV� �� DQpLV� GH� FUHVFLPHQWR�� HPERUD� DSHQDV� QR� ��� DQHO� VHYHULILFDVVH�XP�OLJHLUR�DXPHQWR�GD�GHQVLGDGH��QRPHDGDPHQWH�QR�OHQKR�LQLFLDO��$VVLPVHQGR��WXGR�LQGLFD�TXH�RV�OLPLWHV�GR�³FRUDomR�QHJUR´�QmR�VHMDP�FRLQFLGHQWHV�FRP�RVGR� FHUQH�� HP�TXH�QHVWH� FDVR�R� ³FRUDomR�QHJUR´� DEUDQJH�RV� SULPHLURV� �� DQpLV� GHFUHVFLPHQWR��HQTXDQWR�TXH�R�FHUQH�SDUHFH�HVWDU�FLUFXQVFULWR�DSHQDV�DR����DQHO�
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FULVWDLV 3URY������7DQJ�
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FULVWDLV 3URY������$[LDO
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3URY������7DQJ�
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'HQV�
��J�FP

��

� � � � � � � � � �'LVWkQFLD�j�PHGXOD��FP�

3URY������$[LDO

),*����± 5HSUHVHQWDomR� JUiILFD� GD� YDULDomR� UDGLDO� GD� GHQVLGDGH� GRV� SURYHWHV� �� H� �� UDGLRJUDIDGRVWDQJHQFLDO�H�D[LDOPHQWH��FRP�D�ODUJXUD�GD�MDQHOD�GH�OHLWXUD�GR�PLFURGHQVLWyPHWUR�GH������
&21&/86®(6
1R�TXH�UHIHUH�j�ODUJXUD�GD�MDQHOD�GH�OHLWXUD�GR�PLFURGHQVLWyPHWUR��YHULILFRX�VH�TXH�DMDQHOD�PDLV�ODUJD��������SURYRFDYD�XPD�H[FHVVLYD�KRPRJHQHL]DomR�GRV�YDORUHV�GDGHQVLGDGH��SHOR�TXH�QmR�p�DFRQVHOKiYHO�D�VXD�XWLOL]DomR��(QWUH�DV�ODUJXUDV�GH�����H������ DPEDV� IRUQHFHP� YDORUHV� GH� GHQVLGDGH� PXLWR� LGrQWLFRV�� SHOR� TXH� D� PHOKRURSomR�VHUi�D�GH�������SRU�DSHQDV�QHFHVVLWDU�PHWDGH�GDV�OHLWXUDV�PP��$VVLP��WHUi�D
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YDQWDJHP�GH�VHU�PXLWR�PDLV�UiSLGD�D�VXD�H[HFXomR�
4XDQWR� j�PHOKRU� RULHQWDomR� GH� UDGLDomR�� HPERUD� D� WDQJHQFLDO� SDUHoD� VHU� D�PDLVLQGLFDGD�� QmR� QRV� IRL� SRVVtYHO� UHWLUDU� TXDOTXHU� FRQFOXVmR� GHILQLWLYD�� 6y� DSyV� DH[HFXomR�GH�QRYDV�DQiOLVHV��FRP�PDLV�DPRVWUDV��VHUi�SRVVtYHO�HPLWLU�XPD�RSLQLmRFRQFUHWD� VREUH� TXDO� GDV� GXDV� SHUPLWH� XPD� HVWLPDWLYD� PDLV� FRUUHFWD� GDV� FRPSR�QHQWHV�GD�GHQVLGDGH�GHVWH�WLSR�GH�PDGHLUD�
&RQFOXtPRV�WDPEpP�TXH��HP�SULQFtSLR��RV�OLPLWHV�GR�³FRUDomR�QHJUR´�QmR�GHYHP�VHUFRLQFLGHQWHV�FRP�RV�GR�FHUQH��QD�PHGLGD�HP�TXH�HVWH�VH�DSUHVHQWRX�FLUFXQVFULWRDSHQDV�DR�SULPHLUR�DQHO�GH�FUHVFLPHQWR��HQTXDQWR�TXH�R�³FRUDomR�QHJUR´�VH�HVWHQ�GLD�DWp�DR�VHJXQGR�DQHO�
%,%/,2*5$),$
$8%(57��0����������5HODWLRQV�HQWUH�O¶KpWpURJpQpLWp�G¶pSDLVVHXU�GHV�SODFDJHV�GH�FLQTHVVHQFHV�UpVLQHXVHV��3��V\OYHVWULV��3��VWUREXV��3VHXGRWVXJD�PHQ]LHVLL��3��SLQDVWHU�3LFHD� H[FHOVD�� GpURXOpV� HQ� FRQGLWLRQV� SUp�LQGXVWULHOOHV� HW� OHV� FRPSRVDQWHVGHQVLWRPpWULTXHV�GH�OHXU�ERLV��'�(�$��±�6FL��GX�%RLV��,�1�3�/���8QLY���1DQF\�,����SS�
&2:1��'�� -��� 3$5.(5��0�� /�� ��������&RPSDULVRQ� RI� DQQXDO� ULQJ� GHQVLW\� SURILOHV� LQKDUGZRRGV�DQG�VRIWZRRGV�E\�;�UD\�GHQVLWRPHWU\��&DQ��-��)RU��5HV��������������
)(51$1'(=�*2/),1��-�� ,���',(=��0��5�� �������� ,QIOXHQFLD�GH� OD�DQFKXUD�GHO�DQLOOR�GHFUHVFLPLHQWR� HQ� OD� GHQVLGDG� \� RWUDV� SURSLHGDGHV� ILVLFR�PHFDQLFDV� GH� OD� PDGHUDHVWUXFWXUDO�GH�GLYHUVDV�HVSHFLHV��,QYHVW��$JU���6LVW��\�5HFXU��)RU��9RO�� ��������������
)(55$1'��-��&�� ��������5pIOH[LRQV�VXU� OD�'HQVLWp�GX�%RLV�� �qUH 3DUWLH��&DOFXO� GH� ODGHQVLWp�HW�GH�VRQ�KHWHURJHQHLWH��+RO]IRUVFKXQJ�����������������
+8*+(6��-��)���6$5',1+$��5��0��$����������7KH�$SSOLFDWLRQ�RI�2SWLFDO�'HQVLWRPHWU\�LQWKH�6WXG\�RI�:RRG�6WUXFWXUH�DQG�3URSHUWLHV��-��0LFURVFRS\����� ������������
/28=$'$�� -�/�3�&�� �������� 9DULDomR� IHQRWtSLFD� H� JHQpWLFD� HP� FDUDFWHUtVWLFDVHVWUXWXUDLV� QD� PDGHLUD� GH� 3LQXV� SLQDVWHU $LW�� 2� FRPSULPHQWR� GDV� ILEUDV� H� DGHQVLGDGH�DWp�DRV����DQRV�GH�LGDGH�GDV�iYRUHV��3DUkPHWURV�JHQpWLFRV�QD�HYROXomRMXYHQLO�DGXOWR� GDV� FRPSRQHQWHV� GD� GHQVLGDGH� GD� PDGHLUD��6pULH� 'LGiFWLFD� ±&LrQFLDV�$SOLFDGDV�Q��������87$'�� 9LOD�5HDO��3RUWXJDO�����SS�
3$16+,1�� $�� -��� '(� =((8:�� &�� �������� 7H[WERRN� RI� :RRG� 7HFKQRORJ\�� 9RO�� ,� �6WUXFWXUH�� ,GHQWLILFDWLRQ��8VHV�� DQG�3URSHUWLHV� RI�&RPPHUFLDO�:RRGV� RI� WKH�8QLWHG6WDWHV� DQG� &DQDGD�� �WK� (GLWLRQ�� 7KH� $PHULFDQ� )RUHVWU\� 6HULHV�� (G�� 9DX[�� +�� -��0F*UDZ�+LOO�%RRN�&RPSDQ\�����SS�
32/*(�� +�� �������� 7KH� XVH� RI� FXUYHV� RI� GHQVLW\� YDULDWLRQ� IRU� WKH� VWXG\� RIHQYLURQPHQWDO�IDFWRUV�DQG�LQ�SDUWLFXODU�RI�FOLPDWLF�IDFWRUV��,8)52��6HFWLRQ������SS�32/*(��+����������eWDEOLVVHPHQW�GHV�FRXUEHV�GH�YDULDWLRQ�GH�OD�GHQVLWp�GX�ERLV�SDUH[SORUDWLRQ�GHQVLWRPpWULTXH�GH�UDGLRJUDSKLHV�G
pFKDQWLOORQV�SUpOHYpV�j�OD�WDULqUH�VXUGHV�DUEUHV�YLYDQWV���$SSOLFDWLRQV�GDQV�OHV�GRPDLQHV�WHFKQRORJLTXH�HW�SK\VLRORJLTXH�$QQDOHV�GHV�6FLHQFHV�)RUHVWLqUHV��7RPH�;;,,, ��)DVFLFXOH�������SS�
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6$5',1+$�� 5�� 0�� $�� ��������9DULDWLRQ� LQ� 'HQVLW\� DQG� VRPH� 6WUXFWXUDO� )HDWXUHV� RI:RRG�RI�(XFDO\SWXV�VDOLJQD�6P��)URP�$QJROD��3K��'��7KHVLV��2[IRUG�8QLYHU������SS�
6.$$5��&����������:RRG�:DWHU�5HODWLRQVKLSV��,Q��7KH�&KHPLVWU\�RI�6ROLG�:RRG��(G�5RZHOO�� 5�� 0��� $GYDQFHV� LQ� &KHPLVWU\� 6HULHV� ����� 6HULHV� (G��� &RPVWRFN�� 0�� -��$PHULFDQ�&KHPLFDO�6RFLHW\��:DVKLQJWRQ��S����������
76280,6��*���3$66,$/,6��&����������(IIHFW�RI�*URZWK�5DWH�DQG�$EQRUPDO�*URZWK�RQ:RRG�6XEVWDQFH�DQG�&HOO�:DOO�'HQVLW\��:RRG�6FLHQFH�DQG�7HFKQRORJ\������������
=2%(/��%��-���9$1�%8,-7(1(1��-��3� ��������:RRG�9DULDWLRQ���,WV�&DXVHV�DQG�&RQWURO�6SULQJHU�6HULHV�LQ�:RRG�6FLHQFH��(G��7LPHOO��7��(���6SULQJHU�9HUODJ�����SS�


