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'DQLHOO\�0RUHLUD�&RUUHLD�GD�6LOYD

0DFHLy�$ODJRDV

'H]HPEUR�GH�����

8QLYHUVLGDGH�)HGHUDO�GH�$ODJRDV

,QVWLWXWR�GH�4XtPLFD�H�%LRWHFQRORJLD

&XUVR�GH�*UDGXDomR�GH�4XtPLFD�%DFKDUHODGR�� ,4%
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7UDEDOKR� GH� FRQFOXVmR� GH� FXUVR�
DSUHVHQWDGR�DR� ,QVWLWXWR�GH�4XtPLFD�
H� %LRWHFQRORJLD� GD� 8QLYHUVLGDGH�
)HGHUDO� GH� $ODJRDV� FRPR� UHTXLVLWR�
SDUFLDO� SDUD� REWHQomR� GR JUDX� GH�
%DFKDUHODGR� HP� 4XtPLFD�� VRE�
RULHQWDomR� GR� 3URI�� 'U�� (GVRQ� GH�
6RX]D�%HQWR�

0DFHLy�$ODJRDV

'H]HPEUR�GH�����



&DWDORJDomR QD IRQWH
8QLYHUVLGDGH )HGHUDO GH $ODJRDV

%LEOLRWHFD &HQWUDO
'LYLVmR GH 7UDWDPHQWR 7pFQLFR

%LEOLRWHFiULD� 7DFLDQD 6RXVD GRV 6DQWRV ± &5%�� ± ����

6���H 6LOYD� 'DQLHOO\ 0RUHLUD &RUUHLD GD�
(VWXGR GRV SULQFtSLRV EiVLFRV GH UHVVRQkQFLD PDJQpWLFD QXFOHDU GR HVWDGR

VyOLGR � 'DQLHOO\ 0RUHLUD &RUUHLD GD 6LOYD� ± ����
�� I� � LO� FRORU�

2ULHQWDGRU� (GVRQ GH 6RX]D %HQWR�
0RQRJUDILD �7UDEDOKR GH &RQFOXVmR GH &XUVR HP 4XtPLFD� %DFKDUHODGR�

± 8QLYHUVLGDGH )HGHUDO GH $ODJRDV� ,QVWLWXWR GH 4XtPLFD H %LRWHFQRORJLD�
0DFHLy� �����

%LEOLRJUDILD� I� ������

�� (VSHFWURVFRSLD� �� 5HVVRQkQFLD PDJQpWLFD QXFOHDU� �� 4XtPLFD GR HVWDGR
VyOLGR� ,� 7tWXOR�
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³'HGLFR�HVWH�WUDEDOKR�D�PLQKD�IDPtOLD�HP�HVSHFLDO�

D�PLQKD�PmH�H�PLQKD�YRYy�,YHWH�

&KDYHV�TXH�VHPSUH�PH�DSRLDUDP�

QRV�HVWXGRV�H�VDEH�GR�PHX�

SRWHQFLDO��DR�PHX�DPDGR�(GXDUGR��

TXH�VHPSUH�DR�PHX�ODGR��PH�GHX�

IRUoD�H�FRQVHOKRV�SDUD�HX�WHU�

FKHJDGR�DWp�DTXL��H�DRV�PHXV�

SURIHVVRUHV��DV��TXH�PH�SDVVDUDP�R�

FRQKHFLPHQWR�H�PRVWUDUDP�D�

HVWUDGD�SRU�RQGH�SRVVR�WULOKDU��

2EULJDGD�i�WRGRV�´
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È�PLQKD�0mH�0DQRHOD H�PLQKD�9RYy�,YHWH��SHOD�IRUoD��FRPSUHVVmR�H�

DPRU��TXH�FRQWULEXtUDP�QRV�PHXV�HVWXGRV�

$R� PHX� $PDGR� (VSRVR� (GXDUGR� 6�� 9DVFRQFHOORV�� SHOR� VHX� DPRU� H�

FRPSUHHQVmR��SRLV�PH�DWULEXLX�IRUoDV�SDUD�SHUVLVWH�QDV�UHDOL]Do}HV�GRV�PHXV�

VRQKRV��2EULJDGD�$PRU�

$RV� PHXV� SURIHVVRUHV�� HP� HVSHFLDO�� DR� 3URI�� 'U�� (GVRQ� GH� 6RX]D�

%HQWR��TXH�PH�RULHQWRX�QD�HODERUDomR�GD�PLQKD�PRQRJUDILD��2EULJDGD�SHORV�

HQVLQDPHQWRV�

ÈV� PLQKDV� LUPmV�� *DEULHOO\ H� .pUROO\� 0RUHLUD�� PLQKD� DPLJD� 0DULD�

$PpOLD�/LPD�GRV�6DQWRV��SHORV�FRQVHOKRV�H�FDULQKR�

,VODQH��0DULHO� 0LFKHOH��/XFDV H�DRV�GHPDLV�FROHJDV�GH�ODERUDWyULR�GH�

5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�SHOD�IRUoD�

$JUDGHoR� D� WRGRV� TXH� LQGLUHWDPHQWH� PH� DMXGDUDP� QD� HODERUDomR� GHVWH�

WUDEDOKR��2EULJDGD�



2�XQLYHUVR�p�FRPR�R�IROH�GH�XPD�IRUMD�

4XH��HPERUD�YD]LR��IRUQHFH�IRUoD��

(�WDQWR�PDLV�DOLPHQWD�D�FKDPD

TXDQGR�PDLV�R�DFLRQDPRV�

4XDQGR�PDLV�IDODPRV�QR�XQLYHUVR�

0HQRV�R�FRPSUHHQGHPRV�

2�PHOKRU�p�DXVFXOWi�OR�HP�VLOrQFLR��

/DR�7Vp
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$� 7pFQLFD� GH� (VSHFWURVFRSLD� GH� 5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU� GH�

DPRVWUDV�QR HVWDGR�VyOLGR�YHP�VHQGR�EDVWDQWH�XWLOL]DGD�QDV�GLYHUVDV�iUHDV�GH�

HVWXGR��TXtPLFD��ItVLFD��IDUPiFLD��HQJHQKDULDV��HQWUH�RXWURV��SHOD�IDFLOLGDGH�GH�

REWHU� LQIRUPDo}HV� PDLV� SUHFLVDV� VREUH� D� HVWUXWXUD�� FRPSRVLomR� TXtPLFD�� R�

FRPSRUWDPHQWR�GLQkPLFR�H�D�PRUIRORJLD�GH�VXEVWDQFLDV�VRO~YHLV�RX�LQVRO~YHLV��

VHP� SUHFLVDU� GH� SUp�WUDWDPHQWR�� PLQLPL]DQGR� DVVLP�� R� WHPSR� GH� DQiOLVH��

(QWUHWDQWR��D�501�GH�PDWpULDV�QR�HVWDGR�VyOLGR�FDUHFH�GH�XPD�ERD�UHVROXomR�

HVSHFWUDO�� GHYLGR� j� GLPLQXLomR� GRV� PRYLPHQWRV� PROHFXODUHV� TXH JHUDP�

JUDQGHV� SUREOHPDV� HVSHFWUDLV�� RULXQGRV� GRV� DFRSODPHQWRV� GLSRODUHV�� GH�

UHOD[DomR� H� GH� DQLVRWURSLD� GR� GHVORFDPHQWR� TXtPLFR�� &RQWXGR�� DFRQWHFHUDP�

PXLWRV� DYDQoRV� GD� WpFQLFD�� TXH� OHYDUDP� D� JHUDomR� GH� HVSHFWURV� UHVROYLGRV��

FRP� DSOLFDo}HV� GH� WpFQLFDV� GH� URWDomR� VHJXQGR� R� kQJXOR�PiJLFR� �0$6��� GH�

SRODUL]DomR�FUX]DGD��&3��H�GH�GHVDFRSODPHQWR�GLSRODU��''���FRPR�WDPEpP�D�

FRPELQDomR�GDV�PHVPDV�

3DODYUDV�FKDYH��501�QR�HVWDGR�VyOLGR��0$6��&3��''�
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7KH� 7HFKQLTXH� RI� 1XFOHDU� 0DJQHWLF� 5HVRQDQFH� 6SHFWURVFRS\� RI� VROLG�

VDPSOHV� KDV�EHHQ�ZLGHO\� XVHG� LQ� YDULRXV� DUHDV�RI� VWXG\� �FKHPLVWU\�� SK\VLFV��

SKDUPDF\�� HQJLQHHULQJ�� HWF��� GXH� WR� WKH� HDVH� RI� REWDLQLQJ� PRUH� SUHFLVH�

LQIRUPDWLRQ�RQ� WKH�VWUXFWXUH��FKHPLFDO�FRPSRVLWLRQ�� WKH�G\QDPLF�EHKDYLRU�DQG�

WKH�PRUSKRORJ\�RI�VROXEOH�RU� LQVROXEOH�VXEVWDQFHV ZLWKRXW�SUH�WUHDWPHQW�� WKXV�

PLQLPL]LQJ� DQDO\VLV� WLPH�� +RZHYHU�� WKH� 105� RI� VROLG� PDWHULDOV� ODFN� RI� JRRG�

VSHFWUDO�UHVROXWLRQ�GXH�WR�WKH�GHFUHDVH�LQ�PROHFXODU�PRWLRQ�WKDW�JHQHUDWHV�ODUJH�

VSHFWUDO� SUREOHPV�� DULVLQJ� IURP� WKH� GLSRODU� FRXSOLQJ�� UHOD[DWLRQ� DQG� FKHPLFDO�

VKLIW�DQLVRWURS\��+RZHYHU��WKHUH�KDYH�EHHQ�PDQ\�DGYDQFHV�LQ�WKH�WHFKQLTXH��LQ�

RUGHU� WR� REWDLQ�ZHOO�UHVROYHG� VSHFWUD��ZLWK� DSSOLFDWLRQV� RI� WHFKQLTXHV� VXFK�DV�

WKH� PDJLF� DQJOH� VSLQ� �0$6��� FURVV�SRODUL]DWLRQ� �&3�� DQG� GLSROH� GHFRXSOLQJ�

�''���DV�ZHOO�DV�WKH�FRPELQDWLRQ�RI�WKHVH�

.H\�ZRUGV��6ROLG�VWDWH�105��0$6��&3��''��
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)LJXUD����)DL[D�GH�UDGLRIUHTXrQFLD�QR�HVSHFWUR�GR�HOHWURPDJQpWLFR��������������� ��

)LJXUD ���0RYLPHQWR�GH�URWDomR�GR�Q~FOHR�JHUDQGR�XP�GLSROR�PDJQpWLFR����� ��

)LJXUD����&DUDFWHUtVWLFDV�GRV�Q~FOHRV�TXDQWR�i�VXD�GLVWULEXLomR�GH�FDUJD������ ��

)LJXUD����2V�Q~FOHRV�HVWmR�DUUDQMDGRV�DOHDWRULDPHQWH� TXDQGR�QmR�Ki�XP�

FDPSR�PDJQpWLFR�DSOLFDGR��(�TXDQGR�HVWHV�Q~FOHRV�VmR�VXEPHWLGRV�DR�XP�

FDPSR� PDJQpWLFR� HOHV� WHQGHP� D� VH� RULHQWDU� i� IDYRU� RX� FRQWUD� DR� FDPSR�

PDJQpWLFR���������������������������������������������������������������������������������������������������������� ��

)LJXUD� ��� (IHLWR� =HHPDQ�� 6HSDUDomR� GRV� QtYHLV� GH� HQHUJLD� TXDQGR� QD�

SUHVHQoD�GH�XP�%R�������������������������������������������������������������������������������������������� ��

)LJXUD����0DJQHWL]DomR�5HVXOWDQWH�0R�JHUDGD�SHOR�FDPSR�PDJQpWLFR�%������� ��

)LJXUD� �� 4XDQGR� D�0DJQHWL]DomR�� DOLQKDGD� DR� %R�� VRIUH� XP� SXOVR� GH� UI��

DWUDYpV�GR�FDPSR�RVFLODWyULR�%���OHYDQGR�D�VDLU�GR�HVWDGR�GH�HTXLOtEULR�SDUD�

R�HVWDGR�H[FLWDGR���������������������������������������������������������������������������������������������� ��

)LJXUD����(VTXHPD�GH�FRPR�RFRUUH�R�DSDUHFLPHQWR�GR�VLQDO�QR�HVSHFWUR�GH�

501������������������������������������������������������������������������������������������������������������������ ��

)LJXUD����6HTXrQFLD�GH�SXOVR�GH�UI������������������������������������������������������������������ ��

)LJXUD�����$SyV�R�SXOVR�GH����&�D�PDJQHWL]DomR�0]�UHWRUQD�DR�HL[R�]���������� ��

)LJXUD�����5HWRUQR�GD�PDJQHWL]DomR�ORQJLWXGLQDO�������������������������������������������� ��

)LJXUD�����5HWRUQR�GD�0DJQHWL]DomR�7UDQVYHUVDO������������������������������������������� ��

)LJXUD�����'HVDSDUHFLPHQWR�GD�PDJQHWL]DomR�QR�HL[R�WUDQVYHUVDO���������������� ��

)LJXUD� ����(IHLWR� GH %OLQGDJHP�� (IHLWR� GDV� QXYHQV� HOHWU{QLFDV� QR� FDPSR�

ORFDO�GR Q~FOHR�GHYLGR�j�SUHVHQoD�GR�FDPSR�%R���������������������������������������������� ��

)LJXUD�����(VSHFWUR�GH�SUyWRQ�GR�HWDQRO��QR�HVSHFWU{PHWUR�GH����0+]���������� ��

)LJXUD�����5HJLmR�GH�EOLQGDJHP�H�GHVEOLQGDJHP�GH�XP�HVSHFWUR�HP�501�� ��



)LJXUD�����&RPSDUDomR�GH�XP�HVSHFWUR�GH���&�GH�XPD�DPRVWUD�HP�VROXomR�

FRP�GH�XPD�DPRVWUD�VyOLGD������������������������������������������������������������������������������ ��

)LJXUD�����'HVYLRV�TXtPLFRV�GR�Q~FOHR�HP�UHODomR�DR�FDPSR�PDJQpWLFR�QR�

HL[R�FDUWHVLDQR������������������������������������������������������������������������������������������������� ��

)LJXUD�����(VSHFWUR�GH�501�GR�HVWDGR�VyOLGR��D��H�XPD�VROXomR��E�������������� ��

)LJXUD�����)RUPDWR�GD�OLQKD�GH�501�GR�HVWDGR�VyOLGR��D��HL[R�DVVLPpWULFR��

E��(L[R�VLPpWULFR������������������������������������������������������������������������������������������������ ��

)LJXUD�����(VSHFWUR�GH�XP�VyOLGR�PRQRFULVWDO��HYLGkQFLDQGR�DV�RULHQWDo}HV�

SUHVHQWHV�VHJXQGR�R�FDPSR�%R������������������������������������������������������������������������ ��

)LJXUD���� $�VRPD�GDV�RULHQWDo}HV�SRVVtYHLV�GH�XP�VyOLGR�PRQRFULVWDOLQR�

UHVXOWD�HP�XP�HVSHFWUR�DODUJDGR��������������������������������������������������������������������� ��

)LJXUD� ���� (VSHFWUR� GH� XP� VyOLGR� SROLFULVWDOLQR�� 7RGDV� DV� RULHQWDo}HV�

HVWDUmR� SUHVHQWHV�� H� UHVXOWDUmR� QXP� HVSHFWUR� FRP� XPD� EDQGD�

FDUDFWHUtVWLFD��EHP�DODUJDGD����������������������������������������������������������������������������� ��

)LJXUD�����,QWHUDomR�'LSRODU�HQWUH�GRLV�Q~FOHRV����������������������������������������������� ��

)LJXUD� ��� (VSHFWUR� GH� SUyWRQ� GR� HWDQRO� �DFRSODPHQWR� KRPRQXFOHDU��� QR�

HVSHFWU{PHWUR�DOWD�UHVROXomR���������������������������������������������������������������������������� ��

)LJXUD�����7pFQLFD�5RWDomR�6HJXQGR�R�ÆQJXOR�0iJLFR��0$6������������������������ ��

)LJXUD�����(IHLWR�FDXVDGR�SHOD�YHORFLGDGH�GH�URWDomR�QD�WpFQLFD�GH�0$6����� ��

)LJXUD�����$SOLFDomR�GD�WpFQLFD�0$6�QR�Q~FOHR�GH��&������������������������������������ ��

)LJXUD� ��� (VTXHPD� GD� VHTXrQFLD� GH� SXOVRV� GD� WpFQLFD� GH� 3RODUL]DomR�

&UX]DGD������������������������������������������������������������������������������������������������������������� ��

)LJXUD���� 3RODUL]DomR�&UX]DGD�HQWUH��+�H���&����������������������������������������������� ��

)LJXUD� ��� 7UDQVIHUrQFLD� GD� PDJQHWL]DomR� GR� �+� SDUD� R� Q~FOHR� ;� �SRU�

H[HPSOR����&����������������������������������������������������������������������������������������������������� ��

)LJXUD�����2�(IHLWR�GH�GLIHUHQWHV�FRQGLo}HV�H[SHULPHQWDLV�VREUH�R�HVSHFWUR�

GH���&�GR�DGDPDQWDQR�������������������������������������������������������������������������������������� ��



)LJXUD�����(VSHFWUR�GH�501�GR���&�GH�XPD�DPRVWUD�GH�PDQJD��������������������� ��

)LJXUD�����5RWRUHV�GH�]LUF{QLD�GH�YiULRV�GH�GLkPHWUR��������������������������������������

)LJXUD����(WDSDV�GD�3UHSDUDomR�GD�DPRVWUD�VyOLGD����������������������������������������

��
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7DEHOD����)DWRU�JLURPDJQpWLFR�GH�DOJXQV�,VyWRSRV��������������������������������������� ��

7DEHOD����2V�SULQFLSDLV�LVyWRSRV�H�D�UHODomR�GR�Q~PHUR�TXkQWLFR�GH�VSLQ��

,��FRP�Q~PHUR�DW{PLFR�H�D�PDVVD�GR�iWRPR������������������������������������������������� ��
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Į 1~FOHR�RULHQWDGR�D�IDYRU�GR�FDPSR

ȕ 1~FOHR 2ULHQWDGR�&RQWUD�R�&DPSR

%R &DPSR�0DJQpWLFR�([WHUQR

%� &DPSR�0DJQpWLFR�2VFLODQWH

%L &DPSR�0DJQpWLFR�,QGX]LGR

%HII &DPSR�0DJQpWLFR�(IHWLYR

%GLS &DPSR�0DJQpWLFR�'LSRODU
��& &DUERQR�WUH]H

&3 3RODUL]DomR�&UX]DGD

'' 'HVDFRSODPHQWR�'LSRODU

( (QHUJLD�3RWHQFLDO

(Į (QHUJLD� JHUDGD� GRV� Q~FOHRV RULHQWDGRV� QD� GLUHomR� D IDYRU� GR�

FDPSR

(ȕ (QHUJLD� JHUDGD� GRV� Q~FOHRV RULHQWDGRV� QD� GLUHomR� FRQWUD� R�

FDPSR

),' 'HFDLPHQWR�OLYUH�GH�LQGXomR

)7 7UDQVIRUPDomR�GH�)RXULHU
�+ 3UyWRQ

෢ܪ 2SHUDGRU�GH�(QHUJLD�GR�6LVWHPD��KDPLOWRQLDQR�

.+] 4XLORKHUW]

. &RQVWDQWH�GH�%ROW]PDQQ

P 0RPHQWR�0DJQpWLFR�$QJXODU

PP 0LOLPHWURV

0R 0DJQHWL]DomR�5HVXOWDQWH

0+] 0HJDKHUW]

0$6 5RWDomR�VHJXQGR�R�kQJXOR�PiJLFR

SSP 3DUWH�SRU�0LOKmR

UI 5DGLRIUHTXrQFLD

5 'LVWkQFLD�,QWHUQXFOHDU

7� 5HOD[DomR�VSLQ�UHGH�RX�ORQJLWXGLQDO

7� 5HOD[DomR�VSLQ�VSLQ�RX�WUDQVYHUVDO



WUI 'XUDomR�GR�SXOVR�GH�UDGLRIUHTXrQFLD

7F 7HPSR�GH�&RQWDWR

V &RQVWDQWH�GH�3URWHomR�GR�1~FOHR

Ș&6 2ULHQWDomR�$VVLPpWULFD�GD�0ROpFXOD�HP�UHODomR�DR�&DPSR

\ )XQomR�GH�2QGD

į 'HVORFDPHQWR�4XtPLFR

įLVR 'HVORFDPHQWR�4XtPLFR�,VRWUySLFR

T 2ULHQWDomR�0ROHFXODU

ȦR )UHTXrQFLD�GH�/DUPRU

ǻ&6 'HVORFDPHQWR�4XtPLFR�$QLVRWUySLFR

ǻ( 'LIHUHQoD�GD�HQHUJLD�JHUDGD�HQWUH�RV�Q~PHURV GH�VSLQ�

, 1~PHUR�TXkQWLFR�GH�VSLQ GR�Q~FOHR

! &RQVWDQWH�GH�3ODQFN

J )DWRU�JLURPDJQpWLFR�GR�Q~FOHR

P 'LSROR�0DJQpWLFR
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����3URSULHGDGHV�PDJQpWLFDV�GRV�Q~FOHRV ��

������(IHLWR�=HHPDQ ��

������3UHFHVVmR�GH�/DUPRU ��

������2�(IHLWR�GR�3XOVR�GH�UI ��

������2�VLQDO�GH�501 ��

����3URFHVVRV�GH�5HOD[DomR ��

������5HOD[DomR�VSLQ�UHGH ��

������5HOD[DomR�VSLQ�VSLQ ��

����,QWHUDomR�GH�'HVORFDPHQWR�4XtPLFR��+'4� ��

���5(6621Æ1&,$�0$*1e7,&$�18&/($5�12�(67$'2�6Ï/,'2 ��

���,QWHUDo}HV�GH�6SLQ�1XFOHDU�GH�501�QR�(VWDGR�6yOLGR ��

������,QWHUDomR�GH�'HVORFDPHQWR�4XtPLFR�QR�(VWDGR�6yOLGR ��

������,QWHUDomR�'LSROR�GLSROR ��

������,QWHUDo}HV�4XDGUXSRODUHV ��

���$6�35,1&,3$,6�7e&1,&$6�87,/,=$'$6�(0�501�'(�$02675$6�
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�� ,QWURGXomR�

$� DSOLFDomR� GD� HVSHFWURVFRSLD� GH� 501� WHYH� XP� DYDQoR� EDVWDQWH�

VLJQLILFDWLYR� QRV� ~OWLPRV� DQRV�� SRU� VH� WUDWDU� GH� XPD� WpFQLFD� EDVWDQWH�

IDFLOLWDGRUD�� QR� TXH� GL]� UHVSHLWR�� D� HOXFLGDomR� HVWUXWXUDO� GH� FRPSRVWRV�

RUJkQLFRV H�LQRUJkQLFRV��$�501�p XPD�WpFQLFD�QmR� LQYDVLYD��RQGH�D DPRVWUD�

QmR� p GHVWUXtGD� GXUDQWH D DQiOLVH� QHFHVVLWDQGR GH� SRXFD� TXDQWLGDGH� GD�

DPRVWUD� SDUD� JDUDQWLU� XP� HVSHFWUR� GH� TXDOLGDGH� &RQWXGR�� H[LVWHP� PXLWDV�

DPRVWUDV�TXH�VH�DSUHVHQWDP�VRPHQWH�QR�HVWDGR�VyOLGR��H�RXWUDV�TXH�VRIUHP�

JUDQGHV DOWHUDo}HV�HP�VXDV�HVWUXWXUDV�PROHFXODUHV� GXUDQWH� RV� SURFHVVRV�GH�

GLVVROXomR� �%21$*$0%$�� ������ 2V� DYDQoRV� GD� 501� QR� HVWDGR� VyOLGR�

SURSLFLDP� JUDQGHV� DYDQoRV� QDV� GLYHUVDV� iUHDV� GH� HVWXGR� SRVVLELOLWDQGR� DV�

DQiOLVHV GH� DPRVWUD� LQWDFWDV� REWHQGR� LQIRUPDo}HV� PDLV� UiSLGDV� H� H[DWDV��

DOpP�� GH� HVSHFLILFD� VREUH� R VyOLGR�� FRPR� SRU� H[HPSOR�� VXDV� FDUDFWHUtVWLFDV�

HVWUXWXUDLV� H� PRUIROyJLFDV� �6,/9$� H� 7$9$5(6�� ������ /,­2 HW� DO��� �������

3$6626 HW�DO���������

(P� 501�� DV� DPRVWUDV� VyOLGDV� FRPSURPHWHP� VLJQLILFDWLYDPHQWH� QD�

UHVROXomR�HVSHFWUDO� FRP� R� DODUJDPHQWR� GRV� VLQDLV� QD� IDL[D� GH�XQLGDGHV� GH�

.+]� H� DWp� D� IDL[D� GH� 0+]�� SRLV� QR� HVWDGR� VyOLGR Ki� SRXFR� RX� QHQKXPD�

PRELOLGDGH� FDXVDQGR LQWHUDo}HV DQLVRWUySLFDV�� WDLV FRPR�� DV� LQWHUDo}HV�

GLSRODUHV� PDJQpWLFDV�� TXDGUXSRODU HOpWULFD� H� GH� GHVORFDPHQWR� TXtPLFR�� 1DV�

DPRVWUDV� HP� VROXo}HV�� WDPEpP� H[LVWHP� HVVDV� LQWHUDo}HV� SRUpP� HODV� VmR�

DQXODGDV� GHYLGR� DR� UiSLGR PRYLPHQWR� LVRWUySLFR EURZQLDQR GDV� PROpFXODV�

3DUD� PLQLPL]DU� RV� SUREOHPDV� GH� DODUJDPHQWR� TXH� LPSHGHP� DQDOLVDU� RV�

HVSHFWURV� SHOR� GHVORFDPHQWR� TXtPLFR�� PXLWRV� HVWXGRV� IRUDP� GHVHQYROYLGRV�

XWLOL]DQGR� WpFQLFDV� TXH� SRVVLELOLWDVVH� D� REWHQomR� GH� HVSHFWURV� FRP� DOWD�

UHVROXomR��$V�SULQFLSDLV�WpFQLFDV�XWLOL]DGDV�VmR OLVWDGDV�D�VHJXLU��L� SRU URWDomR�

VHJXQGR� R� kQJXOR� PiJLFR� �0$6�� LL�� GH� SRODUL]DomR� FUX]DGD� �&3�� H�� LLL� GH�

GHVDFRSODPHQWR� GLSRODU� �''��� TXH SURSRUFLRQDUDP� JUDQGHV� PHOKRULDV� QRV�

VLQDLV�� DWUDLQGR� PXLWRV� SHVTXLVDGRUHV� GH� GLYHUVDV� iUHDV� D� XWLOL]DUHP� HVWH�

UHFXUVR�HP�VHXV�HVWXGRV�SDUD�HQWHQGHU�RV�FRPSRUWDPHQWRV�GDV�DPRVWUDV�QR�

HVWDGR�VyOLGR �%21$*$0%$��������/23(6��������
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&RP� R� DYDQoR� GHVVDV� WpFQLFDV� IRL SRVVtYHO GHVFREULU� LQIRUPDo}HV� D

UHVSHLWR� GD� KRPRJHQHLGDGH�� GLVSHUVmR GH� IDVHV� H� LQWHUDomR� HQWUH RV�

FRPSRQHQWHV GH�QDQRFRPSyVLWRV SROLPpULFRV��GDQGR�D HOHV�QRYDV�DSOLFDo}HV�

�3$6626 HW�DO���������

0XLWRV�IiUPDFRV��HP�VXD�PDLRULD��DSUHVHQWDP�VH�QR�HVWDGR�VyOLGR��FRPR�

WDPEpP�� SRGHP� SRVVXLU HP� VXDV� SURSULHGDGHV� PDLV� GH� XP� SROLPRUIR

�PROpFXODV� TXH� VH� FULVWDOL]DP� HP� GXDV� RX� PDLV� IRUPDV�� GLIHUHQWH GH� XP�

PHVPR� FRPSRVWR�� TXH� DSUHVHQWDP GLIHUHQoDV� ItVLFR�TXtPLFDV�� DOWHUDQGR� R�

FRPSRUWDPHQWR� GD� PROpFXOD�� FRPR� SRU� H[HPSOR�� GLIHUHQoDV� QD� VROXELOLGDGH��

ID]HQGR� FRP� TXH� KDMD� XPD� LQVWDELOLGDGH� GRV� PHGLFDPHQWRV� �$*8,$5 HW�

DO���������(VVHV�IiUPDFRV SRGHP�VHU�HVWXGDGRV�SRU�501 GH�IRUPD�D�FRQWURODU�

WRGDV� DV� HWDSDV� GH� VXD� SUHSDUDomR�� REWHQGR LQIRUPDo}HV� VREUH� DV� IRUPDV�

FULVWDOLQDV�GR�SULQFLSLR�DWLYR��

$� DSOLFDomR� GD� 501 FUHVFH�� WDPEpP� HP� DQiOLVHV� GH� DOLPHQWRV��

SRVVLELOLWDQGR� R� DFRPSDQKDPHQWR� GDV� PXGDQoDV QD FRPSRVLomR GR

DPDGXUHFLPHQWR� GH� DOLPHQWRV� H QR� FRQWUROH� GH� TXDOLGDGH�� IRUQHFHQGR

LQIRUPDo}HV�VREUH�D RULJHP�H�LGDGH�GDV�DPRVWUDV��HQWUH�RXWUDV FDUDFWHUtVWLFDV

�/,­2 HW�DO���������

2�TXH�ID]�GD�WpFQLFD�GH�5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�GH�DPRVWUDV�QR�

HVWDGR� VyOLGR� XPD� IHUUDPHQWD� SRGHURVD�� p� MXVWDPHQWH� D� SRVVLELOLGDGH� GH� VH�

HVWXGDU� DPRVWUDV� LQWDFWDV�� VHP� D� QHFHVVLGDGH� GH� SUp�WUDWDPHQWR� TXH�

RFDVLRQDP� SRVVtYHLV� DOWHUDo}HV� QD� FRPSRVLomR� GR� PDWHULDO�� PLQLPL]DQGR� R�

WHPSR� GH� DQDOLVH�� SDUD� D� REWHQomR� GH� LQIRUPDo}HV� HVSHFLILFDV� GR� VyOLGR�

DQDOLVDGR �/,­2 HW�DO���������

2�SUHVHQWH� WUDEDOKR� WHP�FRPR�REMHWLYR� GHVFUHYHU� D� LPSOHPHQWDomR�GD�

WpFQLFD� GH� 5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU� DSOLFDGD� D� DPRVWUDV� QR� HVWDGR�

VyOLGR��VHXV�SULQFLSDLV�GHWDOKHV�RSHUDFLRQDLV�H�GH�SDUkPHWURV�PDQLSXOiYHLV��D�

ILP�GH�FRQWULEXLU�QD�DSUHQGL]DJHP�GR�LQLFLDQWH�QHVWD�HVSHFWURVFRSLD��
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���3ULQFtSLRV�%iVLFRV�GH�5HVVRQkQFLD�0DJQpWLFD�1XFOHDU

$� 5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU� �501�� p� XPD� WpFQLFD�

HVSHFWURVFySLFD�EDVHDGD�QD�PHGLGD�GH�DEVRUomR�GH�UDGLDomR�HOHWURPDJQpWLFD�

QD� UHJLmR� GH� UDGLRIUHTXrQFLD� UI� �),*85$ ���� RQGH� RV� Q~FOHRV� LUmR� DEVRUYHU�

HVVD� UDGLDomR� QXPD� GDGD� IUHTXrQFLD�� JHUDQGR� XP� HVSHFWUR� FDUDFWHUtVWLFR� GH�

FDGD� Q~FOHR�� 7DO� HVSHFWUR� LUi� UHODFLRQDU� D� IUHTXrQFLD� DEVRUYLGD� SHOR� Q~FOHR�

FRP D�VXD�LQWHQVLGDGH��6,/9(567(,1��������6.22*��������

)LJXUD��� )DL[D�GH�UDGLRIUHTXrQFLD�QR�HVSHFWUR�HOHWURPDJQpWLFR�

)RQWH���KWWS���]HXV�TXL�XIPJ�EU�aTJHUDO�"DXWKRU �	SDJHG �!��DFHVVDGR�HP�$JRVWR�

GH������

����3URSULHGDGHV�PDJQpWLFDV�GRV�Q~FOHRV

7RGRV� RV� iWRPRV� SRVVXHP� Q~FOHRV� TXH� SRVVXHP� FDUJD� H� DOJXQV�

DSUHVHQWDP�SURSULHGDGHV�PDJQpWLFDV�� RX� VHMD�� VXD� FDUJD� URWDFLRQD�HP� WRUQR�

GR�VHX�SUySULR�HL[R� VLPLODU�D�XP�SHTXHQR�LPm��JHUDQGR�XP GLSROR�PDJQpWLFR��P

�(TXDomR� ��� 2� PRPHQWR PDJQpWLFR DQJXODU�� P� �(TXDomR� ��� GD� FDUJD� HP�

URWDomR SRGH�VHU� UHODFLRQDGR HP� WHUPRV�GR�Q~PHUR�TXkQWLFR�GH�VSLQ�QXFOHDU�

�,��� TXH� GHVFUHYH� D� HQHUJLD� GRV� HOpWURQV� QRV� iWRPRV �6,/9(567(,1�� ������

6$1726���������2� IHQ{PHQR�GH�501�HVWi� WRWDOPHQWH� OLJDGR i�H[LVWrQFLD�GR�

VSLQ�QXFOHDU��FRPR�PRVWUD�D�)LJXUD���

Ɋ ൌ ɀ Ǥ݉ ሺ��Ǥ ͳሻ
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)LJXUD��� 0RYLPHQWR�GH�URWDomR�GR�Q~FOHR�JHUDQGR�XP�GLSROR�PDJQpWLFR�

)RQWH� $GDSWDGR�GH�6,/9(567(,1�������

2� GLSROR�PDJQpWLFR� SRGH� VHU�PHGLGR�� WDPEpP�� ID]HQGR� D� FRPELQDomR

GD�(TXDomR���QD�(TXDomR����RQGH�D�(TXDomR�REWLGD�p�GDGD�SRU�

Ɋ ൌ ɀ!� ሺ��Ǥ ͵ሻ

2 ! p� D� FRQVWDQWH� GH� 3ODQFN��! ൌ ݄Ȁʹߨ �K�  � ����[�����M�N��� ,� p� R Q~PHUR�

TXkQWLFR� GH� VSLQ GR� Q~FOHR H� Ȗ� p� R� IDWRU� JLURPDJQpWLFR� GR� Q~FOHR�� XPD�

FRQVWDQWH�GH�SURSRUFLRQDOLGDGH��TXH�SRVVXL�XP�YDORU�GLIHUHQWH�SDUD�FDGD� WLSR�

GH�Q~FOHR��7DEHOD�����(VWH� IDWRU�GHILQH�D�VHQVLELOLGDGH�GR�Q~FOHR��SRLV�TXDQWR�

PDLRU� IRU� Ȗ�� PDLRU� VHUi� Ă�� TXH� LPSOLFD� TXH� Q~FOHR� WHUi� PDLV� VHQVLELOLGDGH�

PDJQpWLFD �6,/9(567(,1��������6$1726��������

7DEHOD��� )DWRU�JLURPDJQpWLFR�GH�DOJXQV�,VyWRSRV�

,VyWRSRV Ȗ��UDGLDQRV�V��JDXVV���
�+ ������
��& �����
��1 ������
��6L ������
�' �����

)RQWH� $GDSWDGR�GH�6,/9(567(,1�������

1D 7DEHOD� �� VmR DSUHVHQWDGDV DV�SURSULHGDGHV�GH�DOJXQV�Q~FOHRV� FRP�

VHXV�UHVSHFWLYRV�YDORUHV�GH�VSLQ��R TXDO SRGH�DVVXPLU�YDORUHV�QXORV�� LQWHLURV��

RX� IUDFLRQDLV��2� YDORU� GR� Q~PHUR� TXkQWLFR� GH� VSLQ� p� GHWHUPLQDGR�D� SDUWLU� GD�

PDVVD�H�GR�Q~PHUR�DW{PLFR�GR�HOHPHQWR��4XDQGR�R�YDORU�GR�Q~PHUR�TXkQWLFR�

GH� VSLQ� p� ]HUR�� QmR� Ki� PRPHQWR� PDJQpWLFR� QXFOHDU�� ORJR� QmR� DSUHVHQWDUi

DWLYLGDGH�GH�501 �6,/9(567(,1��������

�
ȝ
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7DEHOD��� 2V�SULQFLSDLV�LVyWRSRV�H�D�UHODomR�GR�Q~PHUR�TXkQWLFR�GH�VSLQ��,��

FRP�Q~PHUR�DW{PLFR�H�D�PDVVD�GR�iWRPR�

)RQWH� $GDSWDGR�GH�6,/9(567(,1�������

4XDQGR� R� QXPHUR� TXkQWLFR� GH� VSLQ�� ,�� p� LJXDO� D� ���� RV� Q~FOHRV�

DSUHVHQWDP�GLVWULEXLomR�GH�FDUJD�HVIpULFD H XQLIRUPH��Mi�RV�Q~FOHRV�FRP�VSLQ� ,��

LJXDO�D���RX�PDLRU�GR�TXH����SRVVXHP�XPD�GLVWULEXLomR�GH�FDUJD�QmR�HVIpULFD�

DIHWDQGR D�ODUJXUD�GR�VLQDO�H�R�DFRSODPHQWR�FRP�RV�Q~FOHRV�SUy[LPRV GHYLGR�D�

HVVD� DVVLPHWULD GHVFULWD� SRU� XP� PRPHQWR� HOpWULFR� GH� TXDGUXSROR�� TXH� VHUi�

YLVWR� D� VHJXLU �)LJXUD��F��6,/9(567(,1�� ������� $VVLP�� R� VSLQ� QXFOHDU� GHYH

DVVXPLU� YDORUHV� LQWHLURV� RX� VHPL�LQWHLURV� ����������������� SDUD� SRGHU� VHU�

REVHUYDGR�QR�HVSHFWU{PHWUR�GH�501� 2V�Q~FOHRV�PDLV�XWLOL]DGRV�SRU�501�p�R�
�+�H���& �6,/9(567(,1��������-Ò1,25��������

)LJXUD��� &DUDFWHUtVWLFDV�GRV�Q~FOHRV�TXDQWR�i�VXD�GLVWULEXLomR�GH�FDUJD�

(VIHUD�VHP�JLUR
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(VIHUD�FRP�JLUR

,  �ò
�E�

(OLSVRLGH�FRP�JLUR
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�F�

)RQWH��$8725�������

2�Q~PHUR TXkQWLFR GH�VSLQ�GHWHUPLQD�R�Q~PHUR�GH�RULHQWDo}HV�GLYHUVDV�

TXH�XP�Q~FOHR�SRGH�DVVXPLU�TXDQGR�p�DSOLFDGR�XP�FDPSR�PDJQpWLFR�H[WHUQR�

,6Ð7232 1Ò0(52�
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63,1

�+� ËPSDU ËPSDU ���
��&� ËPSDU 3DU ���
��&� 3DU 3DU �
��2� ËPSDU 3DU ���
��2� 3DU 3DU �
��1� 3DU ËPSDU �
��1� ËPSDU ËPSDU ���



Ϯϭ

Į

ȕȕ

�%R��H�VXD�RULHQWDomR�SRGH�HVWDU�DOLQKDGD FRP�R�FDPSR��Į�� HVWDGR GH�PHQRU�

HQHUJLD�H�PDLV�HVWiYHO��RX DOLQKDGD FRQWUD�R�FDPSR�PDJQpWLFR��ȕ���HVWDGR�GH�

PDLRU� HQHUJLD�� FRQVHTXHQWHPHQWH�� PHQRV� HVWiYHO� �6,/9(567(,1�� ������� $�

GLVWULEXLomR�GRV� VSLQV�GRV�Q~FOHRV�HP�FDGD�QtYHO�GH�HQHUJLD� QmR�p� DOHDWyULD��

RFRUUH� VHJXQGR�D� H[SUHVVmR���, ����� RQGH��RV� HVWDGRV�TXkQWLFRV�PDJQpWLFRV�

REVHUYiYHLV�SRGHUmR�VHU�P� �,��, ����, � ��������,��)5(,7$6��������6,/9(567(,1��

������ 6$1726�� ������� 3DUD� XP� Q~FOHR� TXH DSUHVHQWDP� VSLQ ,  �ò�� KDYHUi�

GXDV�RULHQWDo}HV�SRVVtYHLV��)LJXUD����

)LJXUD��� 2V�Q~FOHRV�HVWmR�DUUDQMDGRV�DOHDWRULDPHQWH�TXDQGR�QmR�Ki�XP�

FDPSR�PDJQpWLFR�DSOLFDGR��(�TXDQGR�HVWHV�Q~FOHRV�VmR�VXEPHWLGRV�DR�XP�

FDPSR�PDJQpWLFR�HOHV�WHQGHP�D�VH�RULHQWDU�i�IDYRU�RX�FRQWUD�DR�FDPSR�

PDJQpWLFR�

)RQWH��$8725�������

����� (IHLWR�=HHPDQ

$�HQHUJLD�JHUDGD�GHVVDV�RULHQWDo}HV�p GDGD�SRU�

� ൌ െɊ Ǥ �୭ ൌ െɊ୸ �୭ ൌ െɀ!�୸�୭ ሺ��Ǥ Ͷሻ

$� HQHUJLD� SRWHQFLDO� (� p� SURSRUFLRQDO� DR� GLSROR PDJQpWLFR�� P� H� DR� FDPSR�

PDJQpWLFR�H[WHUQR�%R��

3RU� FRQYHQomR�� R� FDPSR� PDJQpWLFR� H[WHUQR�� %R�� SHUPDQHFH� DOLQKDGR�

FRP�R HL[R�]��'8(5��������

0RPHQWR�0DJQpWLFR�DUUDQMDGRV�GH�IRUPD�DOHDWyULD�

Į Į

Į
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3DUD� RV� Q~FOHRV� TXH DSUHVHQWDP� VSLQ ,  � ò�� D� HQHUJLD� JHUDGD� GRV�

Q~FOHRV RULHQWDGRV QD�GLUHomR D IDYRU��(Į��H�FRQWUD��(ȕ��R�FDPSR�%R p�H[SUHVVD�

SRU�

�஑ ൌ െ
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�ஒ ൌ ൅
ͳ

ʹ
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$�GLIHUHQoD GD�HQHUJLD�JHUDGD HQWUH�RV�Q~PHURV GH�VSLQ�� ,� RULHQWDGRV�

FRQWUD�H�D�IDYRU�GR %Rp�VDWLVIHLWD�DWUDYpV�GD�(TXDomR���H�LOXVWUDGD�QD�)LJXUD����

$�GLIHUHQoD�GH�HQHUJLD�LUi�SURGX]LU XPD�PDJQHWL]DomR�UHVXOWDQWH�0R �(TXDomR�

��� D�TXDO�p GHFRUUHQWH�GR H[FHVVR�GH�SRSXODomR�GH�VSLQV�QR�QtYHO GH�PHQRU�

HQHUJLD� �Į�� VHUi� R VRPDWyULR� GH� WRGRV� RV� GLSRORV�PDJQpWLFRV�� �L� LQGLYLGXDLV�

GRV� Q~FOHRV GH� PHQRU� HQHUJLD �)LJXUD� �� �*,$1121,�� ������ 7$0%(//,��

�����6,/9(567(,1��������1(772��������

ο� ൌ �஑ െ �ஒ ൌ െɀ԰�୭ ሺ��Ǥ ͹�
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(VVH GHVGREUDPHQWR GH� HQHUJLD p� FRQKHFLGR� FRPR� (IHLWR� =HHPDQ� RQGH R

GLSROR PDJQpWLFR� Ă]� VHJXH�D�RULHQWDomR�GR�FDPSR�PDJQpWLFR %R��RX�VHMD��DR�

ORQJR�GR�HL[R�] �6,/9(567(,1��������1(772��������

)LJXUD����(IHLWR�=HHPDQ��6HSDUDomR�GRV�QtYHLV�GH�HQHUJLD�TXDQGR�QD�

SUHVHQoD�GH�XP�%R�

)RQWH��$GDSWDGR�GH�6,/9(567(,1�������
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$� )LJXUD� �� DSUHVHQWD� XPD� UHSUHVHQWDomR� YHWRULDO� GD� FULDomR� GD�

PDJQHWL]DomR�UHVXOWDQWH 0R �6,/9(567(,1��������1(772��������

)LJXUD��� 0DJQHWL]DomR�5HVXOWDQWH�0R JHUDGD�SHOR FDPSR�PDJQpWLFR�%R�

)RQWH� $GDSWDGR�GH�6,/9(567(,1�������

$�GLIHUHQoD�GD�HQHUJLD GRV�Q~FOHRV�RULHQWDGRV��D�IDYRU�H FRQWUD�R�FDPSR��

WDPEpP�SRGH VHU� GHILQLGD SHOD� H[SUHVVmR�GH�%ROW]PDQQ TXH�PRVWUD� D� UD]mR�

HQWUH� RV� Q~FOHRV QR� HVWDGR H[FLWDGR� 1Į� HP� UHODomR� DRV� Q~FOHRV QR�HVWDGR�

IXQGDPHQWDO� 1ȕ��TXH p�GHVFULWD FRQIRUPH�DV (TXDo}HV ����� H��� �7$0%(//,��

������1(772� 6$1726��������&,35,$12��������

�஑Ȁ�ஒ ൌ ���ሺȟ� ��Τ ሻ ሺ��Ǥ ͻሻ

ο� ൌ ɀ԰�୭ ሺ��Ǥ ͳͲሻ

)D]HQGR�D�FRPELQDomR�GDV�(TXDo}HV�DFLPD��p�REWLGD D�H[SUHVVmR�DEDL[R�

��൫�஑ െ �ஒ൯ ൌ
ɀʽ�୭
��

ሺ��Ǥ ͳͳሻ

2 1Į p� LJXDO�DRV�Q~PHURV GH Q~FOHRV�RULHQWDGRV�QR�HVWDGR�GH�PHQRU�HQHUJLD�

�Į��� R� 1ȕ p� LJXDO� DRV� Q~PHURV GH� Q~FOHRV� RULHQWDGRV� QR� HVWDGR� GH� PDLRU�

HQHUJLD��ȕ���R Ȗ�p�GHQRPLQDGR�SRU )DWRU�*LURPDJQpWLFR��SURSULHGDGHV�GH�FDGD�

Q~FOHR���TXH�DSUHVHQWD�YDORUHV�WDEHODGRV��FRPR� Mi�IRL�FLWDGR� R %R p�R�&DPSR�

0DJQpWLFR� 3ULQFLSDO� R ȶ p� GHQRPLQDGR� GH� &RQVWDQWH� GH� 3ODQFN�� R N� p� D�

�Ž���������ǌ�����������������������������������������������������������������������������������������������������ǌ

ђ������������������������������������������������ђ
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&RQVWDQWH� GH�%ROW]PDQQ� �������[�����M�N���� H� R 7�p� D 7HPSHUDWXUD� GDGD�HP

NHOYLQ��N��

1D� (TXDomR� �� DV� GXDV YDULiYHLV� �7� H� %R�� DIHWDP� GLUHWDPHQWH� D�

GLIHUHQoD�GH�HQHUJLD�HQWUH�RV Q~FOHRV�H[FLWDGRV�H�QR�HVWDGR�IXQGDPHQWDO��ORJR�

XPD�GDV�IRUPDV�GH�VH�REWHU�XP�DXPHQWR�GH�VHQVLELOLGDGH�HP 501�p�WUDEDOKDU

FRP�R�GHFUpVFLPR�GD�WHPSHUDWXUD�H�RX�RSHUDU�HP�XP�FDPSR�PDJQpWLFR PDLRU

�6$1726��������

����� 3UHFHVVmR�GH�/DUPRU

&RPR�VH� WUDWD� GH�XPD� WpFQLFD� HVSHFWURVFySLFD�� DV� WUDQVLo}HV�HQWUH� RV�

HVWDGRV� HQHUJpWLFRV� GRV� Q~FOHRV� HQYROYLGRV� VmR� DEVRUYLGRV� SRU� UDGLDomR�

HOHWURPDJQpWLFD�GH�XPD�IUHTXrQFLD�TXH�FRUUHVSRQGD�j GLIHUHQoD�GH�HQHUJLD�'(�

�6,/9(567(,1��������

$� IUHTXrQFLD�FRP�TXH�D�PDJQHWL]DomR�UHVXOWDQWH��0R� SUHFHVVD HP�WRUQR�

GR HL[R�]� VRE HIHLWR�GR�%R� p�FRQKHFLGD�FRPR� IUHTXrQFLD�GH�/DUPRU��ȦR��H�p�

GDGD�SRU�

ɘ୭ ൌ െ ɀ �୭ ሺ��Ǥ ͳʹሻ

2�ZR p�SURSRUFLRQDO�j�LQWHQVLGDGH�GR�FDPSR�PDJQpWLFR�DSOLFDGR�H�DR IDWRU�

JLURPDJQpWLFR� GR� Q~FOHR�� Ȗ� (VVD� p� D HTXDomR� IXQGDPHQWDO� GD� 501�

�6,/9(567(,1��������-81,25��������6.22*��������'8(5��������

(VVD� VLWXDomR� GHVFUHYH� R� HTXLOtEULR� GR� VLVWHPD� �-81,25�� ������ $�

PDJQHWL]DomR� UHVXOWDQWH�0���QHVVD�SRVLomR�� WHUi�RV�VLQDLV�DQXODGRV��RX�VHMD��

RV�VLQDLV�SURMHWDGRV�QR�HL[R�\�VHUmR�FDQFHODGRV�FRP�RV�VLQDLV�GR�HL[R�� \�

������2�(IHLWR�GR�3XOVR�GH�UI

3DUD� VHU� GHWHFWDGR� DOJXP� VLQDO� p� SUHFLVR� ID]HU� FRP� TXH� R� YHWRU� GH�

PDJQHWL]DomR� VDLD� GR� VHX� HVWDGR� GH� HTXLOtEULR� �QR� HL[R� ]��� H� SDUD� TXH� LVVR�

RFRUUD�p�SUHFLVR�IRUQHFHU�HQHUJLD�DR�VLVWHPD��(VVD�HQHUJLD�SUHFLVD�VHU�LJXDO�j�

GLIHUHQoD� GH� HQHUJLD� HQWUH� RV� QtYHLV� HQpUJLFRV� GRV� Q~FOHRV� �(TXDomR� ���

�-Ò1,25��7$0%(//,������� 6$1726��������

4XDQGR p DSOLFDGR�XP FXUWR SXOVR�HOHWURPDJQpWLFR�GH�UDGLRIUHTXrQFLD��UI��

GD� RUGHP� GH� PLFURVVHJXQGRV� DR� ORQJR� GR� HL[R� [� XP� FDPSR� PDJQpWLFR�



Ϯϱ

RVFLODQWH�� %��� p JHUDGR� QHVVH� HL[R� 1D� YHUGDGH�� VmR� JHUDGDV� GXDV�

FRPSRQHQWHV� HP� GLUHo}HV� RSRVWDV�� SHUSHQGLFXODUHV� DR� FDPSR� %R �HL[R� ]���

SRUpP� DSHQDV� XPD� FRPSRQHQWH� %�� WHUi� HIHLWR� VREUH� D� PDJQHWL]DomR�

UHVXOWDQWH �'8(5�� �������2� %��� �%��FRV�ȦW���� GHSHQGH� GR� WHPSR� H VHUi�PDLV�

IRUWH� TXH� R� FDPSR� %R�� UHVXOWDQGR� QR� GHVORFDPHQWR LQVWDQWkQHR GD�

PDJQHWL]DomR�0R SDUD� R� SODQR� [\ �-Ò1,25�� 7$0%(//,�� ������ '8(5�� ������

6$1726����������

$�IUHTXrQFLD�FRP�TXH�R�FDPSR�%� LQWHUDJH�FRP�D�0R SRGH�VHU�H[SUHVVD�

SRU�

ɘ୰୤ ൌ െɀ�ଵ ሺ��Ǥ ͳ͵ሻ

(VVH�IHQ{PHQR�p�FRQKHFLGR�SRU�H[FLWDomR��RX�VHMD��RV�VSLQV�HQWUDP�HP�

UHVVRQkQFLD�� DEVRUYHQGR� D� HQHUJLD� GR� SXOVR�� VDLQGR� GR� VHX� HVWDGR� GH�

HTXLOtEULR�� JHUDQGR� DVVLP�� D� PDJQHWL]DomR 0[\�� D� FRPSRQHQWH� TXH� VHUi�

GHWHFWDGD�SHOR�HTXLSDPHQWR��)LJXUD����-81,25��������

2�FDPSR�%� GHVORFD�D�PDJQHWL]DomR�0RD�XPD�GDGD�IUHTXrQFLD��VHJXQGR�

XP�kQJXOR�GH�LQFOLQDomR��TUI��GXUDQWH�XP�WHPSR��WUI��RX�VHMD��D FDGD�SXOVR 0R VH�

GHVORFD��T��QD�GLUHomR�GH�\� GH�DFRUGR�FRP�D H[SUHVVmR�

Ʌ ൌ ɀ �ଵ �୰୤ ሺ��Ǥ ͳͶሻ

2QGH�� T p� R� kQJXOR� HP� UDGLDQRV�TXH�GHSHQGH� GD�GXUDomR� GR� SXOVR�� WUI�� �HP�

VHJXQGRV�� GD�LQWHQVLGDGH�GR�FDPSR�RVFLODWyULR��%���H�GR�IDWRU�JLURPDJQpWLFR��Ȗ

GR�Q~FOHR��6.22*��6$1726���������

)LJXUD��� 4XDQGR�D�0DJQHWL]DomR��DOLQKDGD�DR�%R��VRIUH�XP�SXOVR�GH�UI��

DWUDYpV�GR�FDPSR�RVFLODWyULR�%���OHYDQGR�D�VDLU�GR�HVWDGR�GH�HTXLOtEULR�SDUD�R�

HVWDGR�H[FLWDGR�

)RQWH� +2125$72�������

WƵůƐŽ ĚĞ�ƌĨ T

�Ϭ
�Ϭ
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����� 2�VLQDO�GH�501

4XDQGR�R�SXOVR�GH� UI�p�GHVOLJDGR� 0[\ QmR� VH�HQFRQWUD�HP�XP HVWDGR�

HVWiYHO�� H WHQGH� D� UHWRUQDU�� HP� PRYLPHQWR� GH� SUHFHVVmR�� DR� HVWDGR� GH�

HTXLOtEULR��HL[R�]� VREUH�LQIOXrQFLD�GR�~QLFR�FDPSR�H[LVWHQWH��R�FDPSR�%R��(VVH�

UHWRUQR�GD�PDJQHWL]DomR HPLWH�HQHUJLD�QD�UHJLmR�GH�UDGLRIUHTXrQFLD��UI��TXH�p�

GHWHFWiYHO� SHOD ERELQD� �'8(5�� ������ -81,25�� ������9$/(17,1,�� �������3RU�

FRQYHQLrQFLD��D�ERELQD�GHWHFWRUD VH�SRVLFLRQD�QR�HL[R�\�

(VVH� IHQ{PHQR� p� GHQRPLQDGR� GH� UHOD[DomR�� RQGH� R� UHWRUQR� GD

PDJQHWL]DomR 0R DR�HTXLOtEULR�SRGH�RFRUUHU�HQWUH�PLFURVVHJXQGRV�i KRUDV��H�p�

GHVFULWD� SRU� GRLV� SURFHVVRV� VLPXOWkQHRV�� UHOD[DomR� WUDQVYHUVDO� �VSLQ�VSLQ�� H�

ORQJLWXGLQDO��VSLQ�UHGH���6.22*��������62$5(6��������

$� HQHUJLD� TXH� p� GHWHFWDGD� SHOD� ERELQD� JHUD� XP� VLQDO� GHQRPLQDGR� GH�

),'� �IUHH LQGXFWLRQ GHFD\� � GHFDLPHQWR� OLYUH� GH� LQGXomR��� RX� VHMD�� R� VLQDO�

JHUDGR� GHFUHVFH� FRP� R� WHPSR�� QD� DXVrQFLD� GR� FDPSR� %��� H FRUUHODFLRQD� j�

LQWHQVLGDGH�GRV�VLQDLV�HP�IXQomR�GR�WHPSR �+2125$72��������

$�)LJXUD�� PRVWUD XP�HVTXHPD�GR�SURFHVVR�GD�PDJQHWL]DomR 0� VREUH�

LQIOXrQFLD�GR�FDPSR�%��� VH�GHVORFDQGR�HP�XP�kQJXOR�GH� ��� �& �)LJXUD���E���

$SyV�R�SXOVR� D PDJQHWL]DomR 0R SUHFHVVD�HP�GLUHomR�DR HL[R�]��)LJXUD���F���

'XUDQWH� HVWH� SHUtRGR� D ERELQD UHFHSWRUD� RULHQWDGD� VHJXQGR� R� SODQR� [\�

GHWHFWD�D�HQHUJLD�OLEHUDGD��JHUDQGR R�),'� �)LJXUD���G� XP�VLQDO�TXH�GHFDL�FRP�

R� WHPSR�� 2 ),'� p� VXEPHWLGR� D� XP� SURFHVVR� PDWHPiWLFR�� GHQRPLQDGR�

7UDQVIRUPDomR�GH�)RXULHU� )7��SDUD VHU FRQYHUWLGR HP�XP�HVSHFWUR QR�GRPtQLR�

GD� IUHTXrQFLD� GH� /DUPRU �)LJXUD� ��H� �*,$1121,�� ������ 6.22*�6$1726��

�������
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�ϭ

)LJXUD��� (VTXHPD�GH�FRPR�RFRUUH�R�DSDUHFLPHQWR�GR�VLQDO�QR�HVSHFWUR�GH�

501�

)RQWH� $8725�������

$�ERELQD�p�XP�GLVSRVLWLYR�HOpWULFR�FRQWHQGR� ILRV�GH�FREUH TXH�JHUD�XP�

FDPSR PDJQpWLFR RVFLODWyULR�%� TXDQGR�RFRUUH D�SDVVDJHP GH XPD FRUUHQWH�

HOpWULFD FRQWLQXD� SHORV ILRV� GD� VROHQRLGH�� HOD� p� UHVSRQViYHO� SRU� WUDQVPLWLU� RV�

SXOVRV� GH� UI�� FRPR WDPEpP�� GH� GHWHFWDU� D� HQHUJLD� OLEHUDGD� SHORV Q~FOHRV��

TXDQGR� HVWHV� UHWRUQDP DR� VHX� HVWDGR� GH� HTXLOtEULR�� JHUDQGR� XP VLQDO �),'��

�7$0%(//,��������2/,9(,5$��-81,25��������

0XLWRV�),'V SRGHP�VHU�DFXPXODGRV�HP XPD�VHTXrQFLD�GH�SXOVRV��)LJXUD

��� SDUD�REWHU�XPD�PHOKRU�UHVROXomR�GR�HVSHFWUR��(QWUH�RV�SXOVRV�Ki XP�WHPSR�

GH� DTXLVLomR�� GXUDQWH� R� TXDO R� ),' p� JHUDGR� (VWH� p� R� WHPSR� HP� TXH� D�

PDJQHWL]DomR�0[\ GHVDSDUHFH�QR�SODQR��VHQGR�TXH��DOpP�GLVVR��DGLFLRQD�VH�XP�

WHPSR� H[WUD� SDUD� JDUDQWLU� D UHFXSHUDomR� GD� PDJQHWL]DomR 0R� QR� HL[R� ]� 2�

FRPSXWDGRU�DFXPXOD�HVVHV�VLQDLV��RQGH�R�VRPDWyULR�GRV�),'�V�p�VXEPHWLGR j

7UDQVIRUPDGD�GH�)RXULHU�
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)LJXUD��� 6HTXrQFLD�GH�SXOVR GH�UI�

)RQWH� $8725�������

��� 3URFHVVRV�GH�5HOD[DomR

&RPR�Mi�IRL�GHVFULWR��DSyV�R�SXOVR�GH�UI��D�PDJQHWL]DomR�UHVXOWDQWH�0R VH�

HQFRQWUD�QR�HVWDGR�GH�QmR�HTXLOtEULR QR�SODQR�[\��VXEPHWLGD�DSHQDV DR�HIHLWR�

GR�FDPSR %R��SDVVDQGR�D GHVFUHYHU�XP�PRYLPHQWR SUHFHVVLRQDO�TXH�LUi OHYi�OD�

GH� YROWD� DR� HL[R� ]�� (VVH� IHQ{PHQR HVWi� UHODFLRQDGR� FRP� GRLV� SURFHVVRV�

VLPXOWkQHRV�GH�UHOD[DomR��UHOD[DomR�VSLQ�UHGH�RX�ORQJLWXGLQDO �7�� H�UHOD[DomR�

VSLQ�VSLQ� RX� WUDQVYHUVDO �7���� RQGH� RFRUUH� D� WUDQVIHUrQFLD� GH� HQHUJLD� HQWUH�

VSLQV H� HQWUH� VSLQV� H� VXD� YL]LQKDQoD� �6,/9(567(,1�� ������ 6.22*�

0$==2/$���������

2� WHPSR� GH� UHOD[DomR� p� PXLWR� LPSRUWDQWH� HP� 501�� SRLV IRUQHFH

LQIRUPDo}HV� HVSHFLILFDV� VREUH� D� DPRVWUD� DQDOLVDGD�� FRPR� SRU� H[HPSOR�� HP�

DPRVWUDV� OLTXLGDV� GHYLGR� D PRELOLGDGH� GRV� VSLQV�� HVWHV UHOD[DP� PDLV�

UDSLGDPHQWH� GHVVD� IRUPD� VHXV� FDPSRV� PDJQpWLFRV� VmR� DQXODGRV� TXDQGR�

FRPSDUDGRV FRP� DPRVWUD� VyOLGD�� TXH� QmR� DSUHVHQWD� PRELOLGDGH GRV� VSLQV��

$OpP�GR�HVWDGR� ItVLFR GD�DPRVWUD� OHYD�VH�HP�FRQVLGHUDomR�R� WLSR� GH�Q~FOHR�

HP� TXH� VH� TXHU� DQDOLVDU�� SRU� H[HPSOR�� Q~FOHRV� PHQRV� DEXQGDQWHV�� TXH�

SRVVXHP� XP� IDWRU� JLURPDJQpWLFR� PXLWR� SHTXHQR� LUmR� GHPRUDU i� UHOD[DU��

TXDQGR�FRPSDUDGR�FRP�Q~FOHRV�TXH�SRVVXHP�XP� IDWRU�JLURPDJQpWLFR�PDLRU��

FRPR�p�R�H[HPSOR�GR�SUyWRQ���+��$�LPSRUWkQFLD GH�VDEHU�R WHPSR�GH�UHOD[DomR�

LPSOLFD� HP� REWHU� XPD� VHQVLELOLGDGH�PDLRU� GRV� UHVXOWDGRV� HP� 501�� DOpP� GH�

REWHU� LQIRUPDo}HV� LPSRUWDQWHV� VREUH� D� GLQkPLFD� PROHFXODU�� Mi� TXH� D� PHVPD�

HVWi�UHODFLRQDGD�FRP�RV�SURFHVVRV�GH�UHOD[DomR�GD�PDJQHWL]DomR �$0$5$/��

%$7+,67$��������

6RPD�GH�),'V/WG WG�Y�Y

нн
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������5HOD[DomR�VSLQ�UHGH

$ UHOD[DomR�ORQJLWXGLQDO VH�Gi SHOD�WUDQVIHUrQFLD�GH�HQHUJLD�GRV Q~FOHRV�

TXH�HVWmR�QR�HVWDGR�H[FLWDGR SDUD�RV�RXWURV�Q~FOHRV�YL]LQKRV��UHGH���RFRUUHQGR�

R�UHWRUQR�DR�HTXLOtEULR��(P�RXWUDV�SDODYUDV��R WHPSR�GH�UHOD[DomR�ORQJLWXGLQDO��

7�� p�R UHVSRQViYHO�SHOR�UHWRUQR�GD�PDJQHWL]DomR 0RDR�HL[R�]� HP�PRYLPHQWR�

GH�SUHFHVVmR� RX�VHMD��R UHWRUQR�GD PDJQHWL]DomR 0R DR HL[R�ORQJLWXGLQDO� RQGH�

VH� HQFRQWUD� R� FDPSR� %R �$0$5$/�� ������ 6,/9(567(,1�� ������ 0$==2/$��

������

,VVR�DFRQWHFH�TXDQGR�p�DSOLFDGR�XP�SXOVR�GH������SRU�H[HPSOR��VREUH�R�

VLVWHPD� GH� VSLQV�� RQGH� D� PDJQHWL]DomR� LUi� VH� DQXODU� QR� HL[R� ]�� SRLV� DV�

SRSXODo}HV� GH� VSLQV� GRV� GRLV� QtYHLV GH� HQHUJLD� YmR� VH� LJXDODU�� QHVVH�

PRPHQWR�� RV� VSLQV� HVWDUmR� QR� HVWDGR� H[FLWDGR� �GH� QmR� HTXLOtEULR��� SDUD� D�

PDJQHWL]DomR� YROWDU� DR� HVWDGR� GH� HTXLOtEULR�� KDYHUi� D� UHOD[DomR� ORQJLWXGLQDO�

SDUD� UHFXSHUDU D� GLIHUHQoD� GH� SRSXODomR� HQWUH� RV� QtYHLV� GH� HQHUJLD

�%$7+,67$���������

2� WHPSR� GH� UHOD[DomR� 7� HVWi� FRUUHODFLRQDGR� FRP� D� LQWHQVLGDGH� GR�

VLQDO�� H� YDL�GHSHQGHU� GH�DOJXQV IDWRUHV�� FRPR�� WHPSHUDWXUD� WLSR�GH�DPRVWUD��

WLSR GR�Q~FOHR H�R� DPELHQWH� TXtPLFR�RQGH�HVWH HVWi� LQVHULGR� 3DUD� VyOLGRV� H�

OtTXLGRV� YLVFRVRV�� 7� VHUi� PDLRU�� GHYLGR� VXD� EDL[D� PRELOLGDGH�� RX� VHMD�� RV�

Q~FOHRV� SRVVXHP XP� IUDFR RX� QHQKXP PRYLPHQWR� URWDFLRQDO� H� YLEUDFLRQDO�

RFDVLRQDQGR�QR�WHPSR�PXLWR�PDLRU SDUD�D�PDJQHWL]DomR UHOD[DU� RX�VHMD��YROWDU�

SDUD�R�HL[R�]��,VVR�UHVXOWD QR�DODUJDPHQWR�GR�VLQDO��3DUD�Q~FOHRV�TXH�SRVVXHP�

XP� IDWRU JLURPDJQpWLFR� Ȗ� SHTXHQR�� LVVR� WDPEpP� LUi� DFRQWHFHU� SRLV� R� Ȗ p�

GLUHWDPHQWH� SURSRUFLRQDO� j IUHTXrQFLD� GH� SUHFHVVmR �6,/9(567(,1�� ������

6.22*���������

1D� )LJXUD� ��� p� DSUHVHQWDGR XP� HVTXHPD� GD� PDJQHWL]DomR� DSyV� XP�

SXOVR�GH�UI��RQGH�D�PDJQHWL]DomR�0[\ YDL�GHVDSDUHFHQGR�HP�IXQomR�GR�WHPSR��

HQTXDQWR�TXH�D�PDJQHWL]DomR�0]  �0R UHDSDUHFH�QR�HL[R�]��



ϯϬ

DŽ

Dů

dĞŵƉŽ�;ŵƐͿ

)LJXUD���� $SyV�R�SXOVR�GH����&�D�PDJQHWL]DomR�0] UHWRUQD�DR�HL[R�]�

)RQWH� )$%,$1$�������

2 UHWRUQR�GD�PDJQHWL]DomR�SDUD�R�HL[R�ORQJLWXGLQDO�p XP�GHFDLPHQWR GH�

SULPHLUD�RUGHP GHVFULWD�SRU�

�୸ ൌ �୪ ൌ �୭ ሺͳ െ �
ି

౪

౐భሻ ሺ��Ǥ ͳͷሻ

2QGH��0= p�D�PDJQHWL]DomR�QR�HL[R�]��0O p�D�PDJQHWL]DomR�ORQJLWXGLQDO��0R p

PDJQHWL]DomR�UHVXOWDQWH��W�p�R�WHPSR��7��p�R WHPSR GH�UHOD[DomR�ORQJLWXGLQDO� $�

SDUWLU� GHVWD HTXDomR� SRGH�VH JHUDU XP� JUiILFR TXH� FRUUHODFLRQD� D

PDJQHWL]DomR�ORQJLWXGLQDO�FRP R�WHPSR��0$==2/$��������

)LJXUD���� 5HWRUQR�GD�PDJQHWL]DomR�ORQJLWXGLQDO�

)RQWH� $8725�������

Dǌ
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������5HOD[DomR�VSLQ�VSLQ

$� UHOD[DomR� WUDQVYHUVDO� p� R� WHPSR� 7�� HP� TXH� RFRUUH� R�

GHVDSDUHFLPHQWR�GD�PDJQHWL]DomR�QR�HL[R�\��QR�SODQR�WUDQVYHUVDO�� ,VVR RFRUUH

GHYLGR�j WUDQVIHUrQFLD�GH�HQHUJLDV�HQWUH�RV�Q~FOHRV��RX�VHMD�� RV�Q~FOHRV�TXH�

SRVVXHP�DV�PHVPDV�YHORFLGDGHV�GH�SUHFHVVmR��Vy�DSHQDV�GLIHUHQFLDQGR�QRV

HVWDGRV GH�HQHUJLD� TXH� VH�HQFRQWUDP�� LUmR� LQWHUDJLU� GH� IRUPD�TXH� R Q~FOHR�

TXH�HVWLYHU� QR�HVWDGR�H[FLWDGR� VHMD UHOD[DGR�� SHOD� LQIOXrQFLD� GR�RXWUR� Q~FOHR�

TXH� VH� HQFRQWUD� QR� HVWDGR� GH� EDL[D� HQHUJLD�� SDVVDQGR� HVWH�� SDUD� HVWDGR�

H[FLWDGR �6,/9(567(,1�� ������ 6.22*�� ������� $OpP� GLVVR�� FDGD� Q~FOHR�

SRVVXLUi�VHX�SUySULR�FDPSR�PDJQpWLFR�TXDQGR�RV�PHVPRV�VmR�LUUDGLDGRV�SHOR�

SXOVR� GH� UI�� WRUQDQGR R� FDPSR� %R LQRPRJrQHR SDUD� RV� GLIHUHQWHV� Q~FOHRV�

H[LVWHQWHV� QD� DPRVWUD�� ORJR� RV� Q~FOHRV� LUmR� SUHFHVVDU� FRP� GLIHUHQWHV�

IUHTXrQFLDV�GH�/DUPRU� RX�VHMD� DOJXQV�Q~FOHRV YmR UHOD[DU PDLV�UDSLGDPHQWH�

GR TXH�RXWURV �%$7+,67$���������7DLV�VLWXDo}HV�FDXVDP�R�HVSDOKDPHQWR�GRV�

VSLQV QR�SODQR�WUDQVYHUVDO �)LJXUD����� R�TXH UHVXOWD QR�DODUJDPHQWR�GR�VLQDO��

$PRVWUDV� VyOLGDV� H� OtTXLGRV� YLVFRVRV SRVVXLUmR RV� YDORUHV� GH� 7� PXLWR�

SHTXHQRV��HVVHV�WLSRV�GH�DPRVWUDV WHUmR�SRU�PDLV�WHPSR�D�LQIOXrQFLD�GH�WRGRV

RV� FDPSRV PDJQpWLFRV� ORFDLV GD�PROpFXOD�� UHVXOWDQGR�QD DPSOLDomR�GD� OLQKD�

SHODV DEVRUo}HV GH�YDULDV� IUHTXrQFLDV HP�XP Vy�VLQDO �6,/9(567(,1��������

6.22*��������

)LJXUD���� 5HWRUQR�GD�0DJQHWL]DomR�7UDQVYHUVDO�

)RQWH� 0$==2/$�������
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2 GHVDSDUHFLPHQWR�GD�PDJQHWL]DomR�QR�HL[R�WUDQVYHUVDO�p�GHVFULWD�SRU�
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$�PDJQHWL]DomR�p� UHSUHVHQWDGD�SRU 0[\� H� VH� HQFRQWUD QR�SODQR� [�\��07 p�D�

PDJQHWL]DomR� WUDQVYHUVDO�� 0R p PDJQHWL]DomR� LQLFLDO�� W� p� R� WHPSR� H 7�� p� D�

FRQVWDQWH� GH� UHOD[DomR� WUDQVYHUVDO� 2� JUiILFR� JHUDGR� FRUUHODFLRQD� j

PDJQHWL]DomR�WUDQVYHUVDO YHUVXV�R�WHPSR��0$==2/$���������FRPR�p�PRVWUDGR�

QD�)LJXUD����

)LJXUD���� 'HVDSDUHFLPHQWR�GD�PDJQHWL]DomR�QR�HL[R�WUDQVYHUVDO�

)RQWH� $8725�������

��� ,QWHUDomR�GH�'HVORFDPHQWR�4XtPLFR��+'4�

4XDQGR�VH�IDOD�HP�GHVORFDPHQWR�TXtPLFR��į��VmR�DV�SRVLo}HV�GDV�OLQKDV�

REVHUYDGDV� QR� HVSHFWUR� TXH� UHSUHVHQWDP� FDGD� Q~FOHR� QD� DPRVWUD�� TXH�

XVXDOPHQWH� VmR�GDGDV�HP�SSP� �SDUWHV� SRU�PLOKmR���6HJXQGR�D�(TXDomR�����

HTXDomR� IXQGDPHQWDO� GD�501�� HUD� SDUD� VH� REWHU� XP ~QLFR� VLQDO� UHIHUHQWH� D�

FDGD� Q~FOHR�� RX� VHMD�� VH� IRVVH� XP� PHVPR� LVyWRSR�� FRPR� SRU� H[HPSOR�� R�

KLGURJrQLR�� REVHUYDULD� DSHQDV� XP� VLQDO�� SRVLFLRQDGR� HP� XPD� IUHTXrQFLD�

HVSHFLILFD� �)LJXUD� ��H��� SRUpP�� LVVR� QmR� RFRUUH�� SRUTXH� RV� Q~FOHRV�� PHVPR�

VHPHOKDQWH��HVWmR�VXMHLWRV�D�VRIUHU�YiULDV�LQWHUDo}HV��LQWHU�RX�LQWUDPROHFXODUHV��

TXH� RFDVLRQD� R� GHVORFDPHQWR� GR� VLQDO�� *UDoDV� D� HVVDV� LQWHUDo}HV� VmR�

Dd

dĞŵƉŽ ;ŵƐͿ
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SRVVtYHLV� REWHU� XPD�JDPD�GH� LQIRUPDomR� VREUH� FDGD�Q~FOHR� �6,/9(567(,1��

������+2125$72���������

2� TXH� OHYD� R�PHVPR� LVyWRSR� D DSUHVHQWDU� YiULRV� VLQDLV� HP� GLIHUHQWHV�

SRVLo}HV� QR� HVSHFWUR� GH� 501� p� D� H[LVWrQFLD GH� HOpWURQV� DR� UHGRU� GH� FDGD�

Q~FOHR�TXH��TXDQGR�HVWmR�VXEPHWLGRV�D�XP�FDPSR�PDJQpWLFR�H[WHUQR��%R��WDLV�

HOpWURQV� LUmR� VH� PRYLPHQWDU� SURGX]LQGR� XP� VHJXQGR� FDPSR� PDJQpWLFR��

GHQRPLQDGR� GH� FDPSR� PDJQpWLFR� LQGX]LGR�� %L�� $� LQWHUDomR� GR� FDPSR�

PDJQpWLFR� LQGXWLYR�� %L FRP� R� FDPSR� PDJQpWLFR� H[WHUQR�� %R� GHSHQGHUi� GR�

SRVLFLRQDPHQWR�GR�Q~FOHR�HP�UHODomR�jV�FRUUHQWHV�GH�FLUFXODomR�GRV�HOpWURQV�

GR�Q~FOHR��GH�IRUPD�TXH��DOJXQV�FDPSRV�%L VH�VRPDUmR�DR�FDPSR�%R��HQTXDQWR

RXWURV�� LUmR� VH� RSRU� DR� FDPSR� %R�� 2V� FDPSRV� PDJQpWLFRV� LQGXWLYRV� TXH� VH�

RS}HP� DR� FDPSR� PDJQpWLFR� H[WHUQR� LUmR� FULDU� XP� HIHLWR� GH� EOLQGDJHP� RX�

SURWHomR�GR�Q~FOHR��)LJXUD������'8(5��������6,/9(567(,1��������

)LJXUD���� (IHLWR�GH %OLQGDJHP� (IHLWR�GDV�QXYHQV�HOHWU{QLFDV�QR�FDPSR�ORFDO�

GR�Q~FOHR�GHYLGR�j�SUHVHQoD�GR�FDPSR�%R�

)RQWH� +2125$72�������

2� HIHLWR� GH EOLQGDJHP� DFRPHWLGR� DR� Q~FOHR� HVWi� VRPDGR� WDPEpP� i�

SUHVHQoD� GRV� Q~FOHRV� YL]LQKRV� TXH� FRQWULEXHP QD� LQWHQVLGDGH� GR� FDPSR�

PDJQpWLFR� LQGXWLYR�� RX� VHMD�� QD� LQWHQVLGDGH� GD� SURWHomR� GR� Q~FOHR�� &RPR�

FRQVHTXrQFLD��WRGRV�RV�Q~FOHRV�HVWDUmR�H[SRVWRV�D�XP�FDPSR��GH�PDLRU�RX�GH

PHQRU� LQWHQVLGDGH�� GHQRPLQDGR� GH� FDPSR� PDJQpWLFR� HIHWLYR�� %HII�� TXH� p� R�

UHVXOWDGR�GD VRPD�GR�FDPSR�PDJQpWLFR�RULJLQDGR�GDV�FLUFXODo}HV�GRV�HOpWURQV�

HP� WRUQR� GR� Q~FOHR� �(TXDomR� ����� (VWH� FDPSR� %HII� VHUi� R� UHVSRQViYHO� SRU�

SURYRFDU� R� GHVORFDPHQWR� GDV� IUHTXrQFLDV� HIHWLYDV� �(TXDomR� ����� TXH� HVWDUi�

UHODFLRQDGR� FRP� D� FRQVWDQWH� GH� SURWHomR� GR� Q~FOHR�� V H� D� LQWHQVLGDGH� GR�
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FDPSR� PDJQpWLFR� %R �856,1,�� ������ '8(5�� ������ 6,/9(567(,1�� ������

6.22*��������+2125$72��������
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3HUFHEH�VH�TXH� D� IUHTXrQFLD� GR� Q~FOHR� p� GLUHWDPHQWH� SURSRUFLRQDO� DR�

FDPSR�PDJQpWLFR�%R��ORJR�HP�HVSHFWU{PHWURV�TXH�SRVVXHP�GLIHUHQWHV�FDPSRV�

PDJQpWLFRV� %R�� XP� PHVPR� Q~FOHR� LULD� DSUHVHQWDU� GLIHUHQWHV� IUHTXrQFLDV�� RX�

VHMD�� GLIHUHQWHV� GHVYLRV� TXtPLFRV�� 'HVVD� IRUPD�� p� XWLOL]DGR� GHVORFDPHQWR�

TXtPLFR��G �SSP���DR�LQYpV�GH�IUHTXrQFLD��Ȧ�+]���856,1,��������6,/9(567(,1��

�������

2�GHVORFDPHQWR�TXtPLFR��G��QmR�GHSHQGH�GR�FDPSR�PDJQpWLFR�DSOLFDGR��

H� p� REWLGR� GLUHWDPHQWH� QR� HVSHFWUR�� (OH� p� REWLGR� SHOD� GLIHUHQoD� HQWUH� D�

IUHTXrQFLD� REVHUYDGD� GD� DPRVWUD��ȦDPRVWUD�� H� D� IUHTXrQFLD� GH� UHIHUrQFLD�� ȦUHI

�(TXDomR������R�706�p�XP�VROYHQWH�SDGUmR� UHIHUHQFLDO�EDVWDQWH�XWLOL]DGR�HP�

PXLWDV�DQiOLVHV�SRU�501��1R�HVSHFWUR�HOH�DSUHVHQWD�XP�VLQDO�LQWHQVR�HP�]HUR�

SSP�� RX� VHMD�� VXD� D� IUHTXrQFLD� DQJXODU��߱ p� LJXDO� j� ]HUR� �'8(5�� ������

6,/9(567(,1��������
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1R�HVSHFWUR�RV�YDORUHV�GRV�GHVORFDPHQWRV�TXtPLFRV� UHIHUHQWHV�D�FDGD�

Q~FOHR� p� SRU� RUGHP� FUHVFHQWH�� GD� GLUHLWD� SDUD� HVTXHUGD�� $� EOLQGDJHP� GR�

Q~FOHR��V��HVWDEHOHFH�GLIHUHQoDV�HQWUH�RV�Q~FOHRV�GH�PHVPD�QDWXUH]D�TXtPLFD�

HP� DPELHQWHV� TXtPLFRV� GLIHUHQWHV� HP� UHODomR� DR� FDPSR� %R�� ORJR� KDYHUi�

Q~FOHRV� PDLV� SURWHJLGRV� GR� TXH� RXWURV�� TXH LUmR� DEVRUYHU� UDGLDomR� UI� HP�

SRVLo}HV�GLIHUHQWHV�QR�HVSHFWUR��RX�VHMD��LUmR�SRVVXLU�GLIHUHQWHV�GHVORFDPHQWRV�

TXtPLFRV�� $� LQWHQVLGDGH� GR� VLQDO�� DLQGD�� UHYHOD� D� SURSRUomR� GRV� Q~FOHRV�

SUHVHQWHV�QD�VROXomR��)LJXUD������856,1,��������'8(5��������6,/9(567(,1��

������6.22*��������+2125$72��������&,35,$12��������
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)LJXUD�����(VSHFWUR�GH�SUyWRQ�GR�HWDQRO��QR�HVSHFWU{PHWUR�GH����0+]�

)RQWH��3$&.$5'�HW�DO��������

$�)LJXUD����PRVWUD�XP�HVSHFWUR�GH�XPD DPRVWUD�GH�HWDQRO� REWLGR�HP�

���� SHOR� SHVTXLVDGRU� 3DFNDUG� H� RXWURV� FRODERUDGRUHV�� RQGH R� HVSHFWUR�

DSUHVHQWRX�WUrV�VLQDLV�FRUUHVSRQGHQWHV�GD�HVWUXWXUD�TXtPLFD�GD�VXEVWkQFLD��RX�

VHMD�� PHVPR� RV� Q~FOHRV� VHQGR� LJXDLV� �SUyWRQ��� HOHV� DSUHVHQWDP� DPELHQWHV�

TXtPLFRV� GLIHUHQWHV�� ORJR� LUmR� VDLU� HP� GLIHUHQWHV� SRVLo}HV� QR� HVSHFWUR� �*,/��

������

(VVH HVSHFWUR� GH� EDL[D� UHVROXomR� PRVWUD� WUrV� SLFRV� GH� SUyWRQV� FRP�

iUHDV�QD�UD]mR����������UHODFLRQDGRV�DRV�SUyWRQV�GRV�JUXSRV�KLGUR[LOD��PHWLOHQR�

H� PHWLOD�� UHVSHFWLYDPHQWH�� 2� KLGURJrQLR� OLJDGR� DR� R[LJrQLR� VHUi� PDLV�

GHVSURWHJLGR� TXDQGR� FRPSDUDGR� FRP� RV� RXWURV�� GHYLGR� R� R[LJrQLR� VHU� PDLV�

HOHWURQHJDWLYR�� ORJR� VXUJLUD� QR� ODGR�HVTXHUGR�GR�HVSHFWUR�� RV�KLGURJrQLRV� GR�

JUXSR� PHWLOHQR� VHQWHP R� HIHLWR� GD� HOHWURQHJDWLYLGDGH� GR� R[LJrQLR�� SRU� HVWi�

PDLV�SUy[LPR��ORJR�VHUi�PDLV�GHVSURWHJLGR�TXH�R�JUXSR�PHWLOD�TXH�VH�HQFRQWUD�

PDLV� SURWHJLGR� HP� UHODomR� i� WRGRV�� GHVVD� IRUPD� RV� KLGURJrQLRV� GR� JUXSR�

PHWLOHQR�DSDUHFHP HQWUH�RV�GRLV�VLQDLV��H�SRU�~OWLPR��R�JUXSR�PHWLOD��3RGH�VH�

FRQFOXLU� TXH� HVVDV� GLIHUHQoDV� HQWUH� D� SRVLomR� GH� DEVRUomR� GRV� KLGURJrQLRV�

�GHVORFDPHQWR� TXtPLFR� VRIULGR� SHORV� SUyWRQV�� YmR� HVWi� UHODFLRQDGD� FRP�

DPELHQWH�TXtPLFR�R�TXDO�HVWi�OLJDGR�DR�KLGURJrQLR�H�VXD�SUR[LPLGDGH�FRP�HOH�

�6.22*��������

$ )LJXUD� DEDL[R� DSUHVHQWD R� GHVORFDPHQWR� TXtPLFR� HP� UHODomR� j�

LQWHQVLGDGH�GR�FDPSR�PDJQpWLFR�H[WHUQR�%R��4XDQWR�PDLRU�IRU�R�GHVORFDPHQWR�

TXtPLFR�HP�TXH� VH�HQFRQWUD� R� VLQDO��PHQRV�EOLQGDGR�HVWi R�Q~FOHR��RX� VHMD��

PHQRV�SURWHJLGR�HOH�HVWDU��H TXDQWR�PHQRU� IRU�R�GHVORFDPHQWR�TXtPLFR�PDLV�

EOLQGDGR��SURWHJLGR� HVWDUi�R�Q~FOHR��6.22*���������



ϯϲ

)LJXUD�����5HJLmR�GH�EOLQGDJHP�H�GHVEOLQGDJHP�GH�XP�HVSHFWUR�HP�501�

)RQWH��$8725�������

6Hߪ� IRU� JUDQGH�� R� Q~FOHR� HVWDUi� SURWHJLGR� GR� HIHLWR� GR� FDPSR� %R��

FRQVHTXHQWHPHQWH�WHUi�XP�PHQRU�GHVORFDPHQWR�TXtPLFR��SRU�RXWUR�ODGR��VHߪ�

p�PHQRU��R�Q~FOHR�HVWDUi�GHVSURWHJLGR�GR�HIHLWR�GR�FDPSR�%R H�WHUi�XP�PDLRU�

GHVORFDPHQWR�TXtPLFR��6,/9(567(,1��������6.22*��������

$V�FRQVLGHUDo}HV�DFLPD�VH�DSOLFDP�D�DPRVWUDV�OtTXLGDV��RQGH�FDGD�VLQDO�

�VLQDLV� HVWUHLWRV�� DSUHVHQWDGR� QR� HVSHFWUR UHSUHVHQWDUi XP� Q~FOHR FRPR� VHX�

GHVORFDPHQWR� TXtPLFR� HVSHFLILFR�� SRUpP�� HP� DPRVWUDV� VyOLGDV� RXWUDV�

LQWHUDo}HV� HVWDUmR� SUHVHQWHV� H�� TXH� LUmR� DIHWDU� QD� UHVROXomR� GR� HVSHFWUR�

�&,35,$12���������7DLV�LQWHUDo}HV�VHUmR�PHQFLRQDGDV�PDLV�QD�IUHQWH�

�� 5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�QR�(VWDGR�6yOLGR

$�DSOLFDomR�GH�501�HP�VROXomR�p XPD� WpFQLFD�EDVWDQWH�SRGHURVD�HP�

VROXFLRQDU�HVWUXWXUDV�FRPSOH[DV�GDQGR�LQIRUPDo}HV�D�QtYHO�DW{PLFR��SRUpP� Ki�

DPRVWUDV� LQVRO~YHLV� H� RXWUDV� TXH� TXDQGR� VmR� GLVVROYLGDV� VRIUHP� PXGDQoDV�

GUiVWLFDV�HP�VXD�HVWUXWXUD�PROHFXODU� SHUGHQGR�VXDV FDUDFWHUtVWLFDV�WtSLFDV GR�

VyOLGR��%21$*$0%$��������

1R�SDVVDGR��WUDEDOKDU�FRP�DPRVWUDV�VyOLGDV�QmR�HUD�PXLWR�~WLO��SRLV�XPD�

GDV�FDUDFWHUtVWLFDV�YLVWD�QXP�HVSHFWUR�GH�XPD�DPRVWUD�VyOLGD�p�R�DODUJDPHQWR�

GRV� VLQDLV� �)LJXUD� ���E��� LPSRVVLELOLWDQGR� D� GHWHUPLQDomR� UHDO� GDV�

FDUDFWHUtVWLFDV�LQGLYLGXDV�GRV�VLQDLV��FRPR�p�PRVWUDGR�QR�HVSHFWUR�GH�501�GH�

XPD� VROXomR� �)LJXUD� ���D��� FRPR� SRU� H[HPSOR�� R� GHVORFDPHQWR� TXtPLFR� H� D�

FRQVWDQWH� GH� DFRSODPHQWR� GR� Q~FOHR� �%21$*$0%$�� ������ 6.22*�� �������
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8QV� GRV� SUREOHPDV� PDLV� JUDYHV� TXH� JHUDP� HVVH� DODUJDPHQWR� �QD� IDL[D� GH�

XQLGDGH� GH� .+]� DWp� DOJXQV�0+]�� HP� DPRVWUDV� VyOLGDV� VmR� DV� LQWHUDo}HV� GH�

VSLQ�QXFOHDU�TXH�GHSHQGHP�GD�RULHQWDomR�RX�GRV�HIHLWRV�DQLVRWUySLFRV��RX�VHMD��

R�RSRVWR�GR�HIHLWR�LVRWUySLFR��RQGH�DV�SURSULHGDGHV�GRV�Q~FOHRV�VmR�LGrQWLFDV�

QDV� GLYHUVDV� RULHQWDo}HV� SRVVtYHLV�� (VWH� HIHLWR� DIHWD� DV SULQFLSDLV� LQWHUDo}HV�

VRIULGDV� SHOR� Q~FOHR� FRPR�� QR� GHVORFDPHQWR� TXtPLFR�� +6&�� QDV� LQWHUDo}HV�

GLSRODUHV�� +' H� QDV� LQWHUDo}HV� TXDGUXSRODUHV�� +4�� (VVDV� LQWHUDo}HV� WDPEpP�

HVWmR� SUHVHQWHV� QRV� OtTXLGRV�� SRUpP QmR� DIHWDP� QD� UHVROXomR� GRV� HVSHFWURV�

GHYLGR� DR� UiSLGR� PRYLPHQWR� LVRWUySLFR� GDV� PROpFXODV� TXH� DV� DQXODP��

UHVXOWDQGR�HP�VLQDLV�HVWUHLWRV�GH 501��%21$*$0%$�������'8(5��������

)LJXUD�����&RPSDUDomR�GH�XP�HVSHFWUR�GH���&�GH�XPD�DPRVWUD�HP�VROXomR�

FRP�GH�XPD�DPRVWUD�VyOLGD�

)RQWH��KWWS���PXWXVODE�FV�XZLQGVRU�FD�VFKXUNR�VVQPU�VVQPUBVFKXUNR�SGI!��DFHVVDGR�

HP�0DLR�GH������

2�TXH� ID]� D�501�HP�VyOLGRV� XPD� WpFQLFD�YDOLRVD�p� D� ULFD� LQIRUPDomR�

TXH�SRGH�VHU�H[WUDtGD�GHVVDV�LQWHUDo}HV�DQLVRWUySLFDV��&RPR�HVWDV�GHSHQGHP�

GD� RULHQWDomR�GD�PROpFXOD�� LQIRUPDo}HV� D� UHVSHLWR� GD� JHRPHWULD�� HVWUXWXUD� H�

PRYLPHQWRV� SRGHP� VHU� REWLGDV�� 1R� FDVR� GH� DPRVWUDV� OtTXLGDV� DSHVDU� GH�

DSUHVHQWDUHP�HVSHFWURV�EHP�UHVROYLGRV��HVVDV�LQWHUDo}HV�QmR�VmR�REVHUYDGDV�

�*,/��*(5$/'(6���������

����,QWHUDo}HV GH�6SLQ�1XFOHDU GH�501�QR�(VWDGR�6yOLGR
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$� PHFkQLFD� TXkQWLFD� VH� ID]� SUHVHQWH� HP� 501�� SRLV� GLVFXWH� R�

FRPSRUWDPHQWR� GRV� HOpWURQV�� ORJR� DOJXQV� WHUPRV� VmR� LQFRUSRUDGRV� SDUD�

H[SOLFDU� DV� LQWHUDo}HV� GRV VSLQV QXFOHDUHV�� TXH� VmR� FDUDFWHUtVWLFDV�

IXQGDPHQWDLV� QR� HVWXGR� SRU� 501� $VVLP�� VHJXQGR� D� PHFkQLFD� TXkQWLFD�� R�

HVWXGR�GR�VSLQ�QXFOHDU p�GHVFULWR�SRU�XPD�IXQomR�GH�RQGD��\� TXH�UHODFLRQD�DV

FRRUGHQDGDV� HVSDFLDLV� H� GH� URWDomR� GRV� Q~FOHRV� HP� IXQomR� GR� WHPSR�� 7DO�

IXQomR� GH� RQGD� VHUi� UHSUHVHQWDGD� SHOR� Q~PHUR� GH� VSLQ� SUHVHQWH� HP� FDGD�

Q~FOHR �'8(5��������6$1726�������� $�IXQomR�GH�RQGD�SDUD�XP�VLVWHPD�GH�

VSLQ�QXFOHDU�p�H[SUHVVD�SRU�

�෡\ ൌ �\ ሺ��Ǥ ʹͲሻ

2QGH���෡ p R�RSHUDGRU�GH�HQHUJLD�GR�VLVWHPD��FKDPDGR�GH KDPLOWRQLDQR� TXH�LUi�

YDULDU�GH�VLVWHPD�SDUD�VLVWHPD�H�GDV� LQWHUDo}HV�QR�VLVWHPD�GH� URWDomR�\ p�D�

IXQomR�GH�RQGD��HQTXDQWR�( p�D�TXDQWLGDGH�GH�HQHUJLD DVVRFLDGD GR�VLVWHPD��

(P�501�RFRUUHP YiULDV�LQWHUDo}HV HQYROYHQGR�RV�VSLQV�QXFOHDUHV�RQGH�

WRGR�R�VLQDO�JHUDGR�QR�HVSHFWUR�p�R�VRPDWyULR�GHVVDV�LQWHUDo}HV �$*8,$5��HW�

DO��� ������ %$7+,67$�� ������� /RJR�� R� KDPLOWRQLDQR� GH� VSLQ� QXFOHDU� p� XP�

FRQMXQWR� GH� WHUPRV TXH� HVWmR UHODFLRQDGRV FRP� DV� SURSULHGDGHV� HOpWULFDV� H�

PDJQpWLFDV� GRV� Q~FOHRV�� FRP� WDPEpP�� LUi� GHSHQGH� GR� HVWDGR� ItVLFR� GD�

DPRVWUD�� RQGH� DOJXQV WHUPRV� VHUmR� UHVSRQViYHLV� SHOD� LQWHQVLGDGH� GR� VLQDO��

HQTXDQWR�� TXH� RXWURV� VHUmR� UHVSRQViYHLV� SHOD� SRVLomR� H� D� IRUPD� GD� OLQKD�

HVSHFWUDO �%21$*$0%$��������

$�(TXDomR �� p GHVFULWD�SRU XP +DPLOWRQLDQR�GH�VSLQ�QXFOHDU�WRWDO� TXH

HVWDEHOHFH R� VRPDWyULR GDV� LQWHUDo}HV TXH� RFRUUH HP FDGD� Q~FOHR�� TXDQGR�

HVWH p VXEPHWLGR�i�XP�FDPSR�PDJQpWLFR�H[WHUQR��%���H�H[SRVWR�D�XP�SXOVR�GH�

UI�

�୘ ൌ �୞ ൅ �ୖ୊ ൅ �ୈ୕ ൅ �ୈ ൅ �୕ ሺ��Ǥ ʹͳሻ

2 += p�D� LQWHUDomR�=HHPDQ �(TXDomR��� H +5) D� LQWHUDomR GR�SXOVR�GH�UDGLR�

IUHTXrQFLD�DSOLFDGR VmR�GHQRPLQDGDV�GH�LQWHUDo}HV�H[WHUQDV��H�GH�LQWHUDo}HV�

LQWHUQDV�VmR� +'4 p D�LQWHUDomR�SURYHQLHQWH�GR�GHVORFDPHQWR�TXtPLFR��+' VmR�

DV� LQWHUDo}HV� GLSRODUHV� HQWUH� Q~FOHRV� GH� XPD� PHVPD� HVSpFLH� QXFOHDU� H� GH�



ϯϵ

HVSpFLHV� GLIHUHQWHV� H +4 VmR� DV LQWHUDo}HV TXDGUXSRODUHV �$*8,$5 HW� DO���

������/23(6��&,35,$12� ������

$� LQWHUDomR�=HHPDQ�+]� FRPR� Mi� IRL�FLWDGR DQWHULRUPHQWH� p�D�LQWHUDomR�

TXH� RFRUUH� HQWUH RV� GLSRORV�PDJQpWLFRV� Ă�� H� R� FDPSR�PDJQpWLFR� H[WHUQR� %���

GHVFULWD�SHOD�(TXDomR����(� �+=  �െɀ!�୸�୭ሻ �'8(5��������

$� LQWHUDomR� +5) UHIHUH�VH� DR� SXOVR� GH� UI� DSOLFDGR� QR� HL[R� [�

SHUSHQGLFXODUPHQWH�DR�FDPSR�PDJQpWLFR�H[WHUQR��%R �%21$*$0%$�������H��

p�H[SUHVVD�SHOD�(TXDomR�DEDL[R�

�ୖ୊ ൌ ɘଵ�୶ ሺ��Ǥ ʹʹሻ

RQGH��Ȧ�  �� Ȗ%� H��%� p�R�FDPSR�RVFLODQWH�GHULYDGR�GR�SXOVR�GH�UI�DSOLFDGR�QR�

HL[R�[��

(VVDV� LQWHUDo}HV� HVWmR� SUHVHQWHV� QDV� DPRVWUDV OtTXLGDV H� VyOLGDV��

SRUpP�DV�LQWHUDo}HV�LQWHUQDV�HP�DPRVWUDV�OLTXLGDV�VmR�HOLPLQDGDV�SHOR�UiSLGR�

PRYLPHQWR� LVRWUySLFR� GDV� PROpFXODV�� UHVXOWDQGR� HP VLQDLV� HVWUHLWRV� H� EHP�

UHVROYLGRV��(QWUHWDQWR��HP�DPRVWUDV�VyOLGDV��WDLV LQWHUDo}HV QmR�VmR�DQXODGDV��

GHYLGR� KDYHU� UHVWULomR� GRV� PRYLPHQWRV� PROHFXODUHV�� RFDVLRQDQGR QR�

DODUJDPHQWR�GD�OLQKD�HVSHFWUDO �'8(5��������&,35,$12��������

������,QWHUDomR�GH�'HVORFDPHQWR�4XtPLFR�QR�(VWDGR�6yOLGR

$� (TXDomR� +DPLOWRQLDQD �(TXDomR ��� TXH� GHVFUHYH� D� LQWHUDomR� GRV�

HOpWURQV� FRP� R� FDPSR� PDJQpWLFR� DSOLFDGR� %R �LQWHUDomR� GR� GHVORFDPHQWR�

TXtPLFR� p D� IHUUDPHQWD�PDLV� LPSRUWDQWH� HP�501� SRU� IRUQHFHU� LQIRUPDo}HV�

VREUH� DV� IXQo}HV� TXtPLFDV� TXH�HVWmR� SUHVHQWHV� QD� DPRVWUD �$*8,$5 HW� DO���

�������

�ୈ୕ ൌ ɀ � �୭ ɐ ሺ��Ǥ ʹ͵ሻ

�ୈ୕ ൌ ɀ൫�୶ɐ୶୶ ൅ �୷ɐ୷୷ ൅ �୸ɐ୸୸൯�୭ ሺ��Ǥ ʹͶሻ

$� (TXDomR� �� OHYD� HP� FRQVLGHUDomR� RV� HL[RV IL[RV� SULQFLSDLV GH�

UHIHUrQFLD� GD� PROpFXOD� �*,/�� *(5$/'(6�� ����� &,35,$12�� ������ &RPR� p�

HVWDEHOHFLGR� QD� OLWHUDWXUD�� TXDQGR� VH� IDOD� QD� SRVLomR� GR� FDPSR� PDJQpWLFR�

H[WHUQR� %R��SDUD�RQGH�VH�GHVORFD�D�PDJQHWL]DomR��0R� XWLOL]D�VH�XP�VLVWHPD



ϰϬ

FDUWHVLDQRV�GH�FRRUGHQDGDV��[��\�H�]���RQGH��QR VHQWLGR�GR HL[R�]�VH�HQFRQWUD R�

FDPSR� %R H� p� IRUPDGD� D� PDJQHWL]DomR�� 4XDQGR� VH� LQVHUH� XPD� DPRVWUD QR�

HTXLSDPHQWR�� WDQWR� OLTXLGD� FRP� VyOLGD�� WDPEpP� D HODV� VmR� HVWDEHOHFLGDV� XP�

VLVWHPD�GH�HL[RV�IL[RV� FRQKHFLGRV�SRU�HL[RV�SULQFLSDLV��3$6�� SDUD�WRUQDU�IiFLO�

R�HQWHQGLPHQWR�GDV�RULHQWDo}HV�GDV�PROpFXODV��,VVR�p�PRVWUDGR�QD )LJXUD ����

RQGH�RV�HL[RV��[3$6��\3$6 H�]3$6��FRUUHVSRQGHP�DR�R�HL[R�SULQFLSDO�GD�PROpFXOD

HP� UHODomR� DR� FDPSR %R�� 1HVVHV� HL[RV� HQFRQWUDP�VH� SDUD� GHVORFDPHQWR�

TXtPLFR��RV�HL[RV�SULQFLSDLV�GRV�GHVYLRV�TXtPLFRV �HP�YHUPHOKR� �V[[��V\\��V]]���

)LJXUD�����'HVYLRV�TXtPLFRV�GR�Q~FOHR�HP�UHODomR�DR�FDPSR�PDJQpWLFR�QR�

HL[R�FDUWHVLDQR�

)RQWH� $GDSWDGR�GH�'8(5�������

$ (TXDomR �� �DFLPD� GHVFUHYH�DV�FRQGLo}HV�QRUPDLV�GRV�H[SHULPHQWRV�

GH� 501� RQGH� R� FDPSR� PDJQpWLFR� %R p� KRPRJrQHR� SDUD RV Q~FOHRV� HP

DPRVWUDV QR�HVWDGR� OtTXLGR� &RPR�Ki�R UiSLGR�PRYLPHQWR� GDV�PROpFXODV�� RV�

YDORUHV� GRV� GHVYLRV� TXtPLFRV� GRV� Q~FOHRV� ߪ �� VHUmR� UHSUHVHQWDGRV� SHORV�

GHVYLRV� TXtPLFRV� LVRWUySLFRV�� VLVR�� TXH� p� D� PpGLD� DULWPpWLFD� GH� WRGDV� DV�

RULHQWDo}HV�SRVVtYHLV�GR�Q~FOHR �(TXDomR����� UHVXOWDQGR� QR�HVSHFWUR� HP�XP

~QLFR�VLQDO�UHIHUHQWH�D XP�Q~FOHR �)LJXUD����E��

]
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௜௦௢ߪ ൌ ௜௦௢ߜ ൌ
ͳ

͵
൫Ɂ୶୶ ൅ Ɂ୷୷ ൅ Ɂ୸୸൯ ሺ��Ǥ ʹͷሻ

)LJXUD�����(VSHFWUR�GH�501�GR�HVWDGR�VyOLGR��D��H�XPD�VROXomR��E��

)RQWH��6,/9$�������

$PRVWUDV� QR� HVWDGR� VyOLGR�� SRU� VHUHP� UtJLGDV�� QmR� DSUHVHQWDUmR�

PRELOLGDGH�� H� R� FDPSR�PDJQpWLFR� ORFDO� VRIUHUi� LQIOXrQFLDV� GLVWLQWDV� HP� FDGD�

GLUHomR�� RX� VHMD�� HVWH� QmR� VHUi� KRPRJrQHR�� ORJR� WRGDV� DV� RULHQWDo}HV�

PROHFXODUHV� HVWDUmR� SUHVHQWHV�� QmR� KDYHUi� XPD� PpGLD� DULWPpWLFD� GHVVDV�

RULHQWDo}HV�� H� FDGD� XPD� GHODV� RULJLQDUi� R� VHX� SUySULR� VLQDO� QR� HVSHFWUR�� RX�

VHMD��WHUi�VXD�SUySULD�IUHTXrQFLD�HVSHFWUDO�HP�UHODomR�DR�FDPSR�PDJQpWLFR��%R��

&RQWXGR��HVWDV�RULHQWDo}HV�LUmR�VH�VREUHSRU�FRQWLQXDPHQWH��UHVXOWDQGR�HP�XP�

HVSHFWUR� FRP� R� VLQDO� DODUJDGR�� VHQGR� HVWD� XPD� FDUDFWHUtVWLFD� PDUFDQWH� GH�

HVSHFWURV� GH� 501� GH� XPD� DPRVWUD� QR� HVWDGR� VyOLGR� �)LJXUD� ���D�� �'8(5��

������6,/9$��������&,35,$12���������

1D� )LJXUD� ���D��PRVWUD� XP� H[HPSOR� GH� XP� HVSHFWUR� GH�XPD� DPRVWUD�

VyOLGD�� &RPR DV� GLYHUVDV� RULHQWDo}HV� VmR� GLVSRQtYHLV�� R� HVSHFWUR� GR� Q~FOHR�

DSUHVHQWDUi�XPD�GHVFRQWLQXLGDGH�GD�OLQKD�FRQWHQGR�RV�SULQFLSDLV�YDORUHV�GRV�

GHVYLRV�TXtPLFRV��ı[[��ı\\��ı]]���RQGH�R�GHVYLR�LVRWUySLFR�VH�HQFRQWUDUi�HQWUH�RV�

GHVYLRV�ı\\ H�ı]] �'8(5���������

2V YiULRV�YDORUHV�GRV�kQJXORV��T Hࢥ����FRUUHVSRQGHQWH�jV�RULHQWDo}HV�GD�

PROpFXOD�HP�UHODomR�DR�FDPSR�%R��VmR�FRQKHFLGRV�SRU�kQJXORV�SRODUHV��)LJXUD�

����� (OHV� LUmR� FRQWULEXLU� QD� IRUPD� GD� OLQKD� HVSHFWUDO�� 6H� D� RULHQWDomR� GD�

PROpFXOD� VH� HQFRQWUD� HP� UHODomR� DR� FDPSR� %R� HP� XP� HL[R� VLPpWULFR�� RV�

YDORUHV� GRV� GHVYLRV� TXtPLFRV� ı[[ H� ı\\ VHUmR� RV� PHVPRV�� H� XP� HVSHFWUR�

FDUDFWHUtVWLFR� VHUi� REWLGR �)LJXUD� ���E��� 6H� D� RULHQWDomR� GD� PROpFXOD�� HP�

ıLVR
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UHODomR�DR�FDPSR�%R��HVWLYHU�HP�XP�HL[R�DVVLPpWULFR��RV�WUrV�SULQFLSDLV�HL[RV�

HVWDUmR�SUHVHQWHV��H�RXWUR�HVSHFWUR�FDUDFWHUtVWLFR�GHVVD�RULHQWDomR�VHUi�REWLGR

�)LJXUD����D� �'8(5��������

)LJXUD���� )RUPDWR�GD�OLQKD�GH�501�GR�HVWDGR�VyOLGR��D��HL[R�DVVLPpWULFR��E��

(L[R�VLPpWULFR�

)RQWH� %$7+,67$�������

3DUD� RV� VyOLGRV�� R� GHVORFDPHQWR� TXtPLFR� VHUi� FDUDFWHUL]DGR� WDQWR� GR�

GHVYLR� TXtPLFRV� LVRWUySLFRV�� FRPR� WDPEpP�� GRV GHVYLRV� TXtPLFRV�

DQLVRWUySLFRV� GHYLGR jV�YiULDV RULHQWDo}HV�GD�PROpFXOD��/RJR��R�GHVORFDPHQWR�

TXtPLFR�VHUi�GDGR SHOD�(TXDomR�DEDL[R�

ߜ ൌ ௜௦௢ߜ ൅
ͳ

ʹ
ο஼ௌ ሺ͵ܿݏ݋

ଶߠ െ ͳ ൅ ݊݁ݏ஼ௌߟ
ଶ׎ʹݏ݋ܿߠሻ ሺ��Ǥ ʹ͸ሻ

2QGH��R�YDORU�GR�GHVORFDPHQWR�TXtPLFR� LVRWUySLFR��H�R�GHVORFDPHQWR�TXtPLFR�

DQLVRWUySLFR��VmR�GDGRV SRU�

Ɂ୧ୱ୭ ൌ
ɐ୧ୱ୭ ሺ���ሻ െ ɐ୧ୱ୭
ͳ െ ɐ୧ୱ୭ሺ���ሻ

ሺ��Ǥ ʹ͹ሻ

ൌ
ͳ

͵
൫Ɂ୶୶ ൅ Ɂ୷୷ ൅ Ɂ୸୸൯

οୌ ൌ Ɂ ௭௭ െ Ɂ୧ୱ୭ ሺ��Ǥ ʹͺሻ

1R WHUPR� �Ș&6VHQ�șFRVࢥ���� SUHVHQWH� QD� (TXDomR� ���� Ș&6� UHIHUH�VH� j�

RULHQWDomR�DVVLPpWULFD�GD�PROpFXOD�HP�UHODomR�DR�FDPSR�%R���VHQGR�GDGR�SRU�

஼ௌߟ ൌ
௬௬ߜ െ ௫௫ߜ

ȟ஼ௌ
ሺ��Ǥ ʹͻሻ
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6H� D� PROpFXOD� VH� VLWXD� HP� XP� HL[R� VLPpWULFR�� HVVH� WHUPR� p� DQXODGR

�)LJXUD����D� �'8(5���������

$� DSDUrQFLD� GH� XP� HVSHFWUR� GH� 501� GH� XPD� DPRVWUD� VyOLGD� YDL�

GHSHQGHU� GD�QDWXUH]D GR� VyOLGR�� TXH�SRU� VXD� YH]� HVWi� FRUUHODFLRQDGD� FRP�D�

RULHQWDomR�GD�PROpFXOD��6H�IRU�XP�VyOLGR�PRQRFULVWDOLQR��R�VLQDO�GHSHQGHUi�GD�

RULHQWDomR� GD�PROpFXOD� HP� UHODomR� DR� FDPSR�%R �)LJXUDV �������� 6H� IRU� XP�

VyOLGR�SROLFULVWDOLQR��)LJXUD������R�HVSHFWUR VHUi�PDLV�FRPSOH[R��SRLV�LUi FRQWHU�

XPD�EDQGD�UHIHUHQWH�j�VRPD�GH�WRGDV�DV�RULHQWDo}HV�GD�PROpFXOD�TXH�RFRUUHUi�

VLPXOWDQHDPHQWH�� RQGH� D� DSDUrQFLD� GHVVD� EDQGD� GHSHQGHUi� GD� VLPHWULD� GR�

FRPSRVWR� DQDOLVDGR�� FRPR� IRL� PHQFLRQDGR� DFLPD �+2125$72�� ������� 2�

HVSHFWUR�GH�XPD�DPRVWUD�VyOLGD�SROLFULVWDOLQD�HP�501�p�FRQKHFLGR�SRU�3DGUmR�

GH�Sy��'8(5��������

)LJXUD���� (VSHFWUR�GH�XP�VyOLGR�PRQRFULVWDO��HYLGkQFLDQGR�DV�RULHQWDo}HV�

SUHVHQWHV�VHJXQGR�R�FDPSR�%R�

)RQWH� /(9,77�������

$�)LJXUD��� DSUHVHQWD�DV�RULHQWDo}HV�GD�PROpFXOD�VHJXQGR�R�FDPSR�%R��

RQGH� FDGD� RULHQWDomR� DSUHVHQWDUi� VHX� GHVORFDPHQWR� TXtPLFR�� 2 HVSHFWUR�

UHVXOWDQWH�GHVVDV�WUrV�RULHQWDo}HV��QXPD�LQWHUDomR�KHWHURQXFOHDU��SRU�H[HPSOR��

HQWUH�KLGURJrQLR�H�FDUERQR�VHULD�DSUHVHQWDGR�FRQIRUPH�D�)LJXUD�����
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)LJXUD���� $�VRPD�GDV�RULHQWDo}HV�SRVVtYHLV�GH�XP�VyOLGR�

PRQRFULVWDOLQR�UHVXOWD�HP�XP�HVSHFWUR�DODUJDGR�

)RQWH� %$7+,67$�������

1D�)LJXUD��� REVHUYD�VH�R�FRPSRUWDPHQWR�GDV�RULHQWDo}HV�GD�LQWHUDomR�

KHWHURQXFOHDU�HQWUH���&�+� VHJXQGR�R�FDPSR�%R��JHUDQGR��DVVLP��XP�HVSHFWUR�

DODUJDGR� (VVDV� RULHQWDo}HV IRUPDUmR� FRP� R� FDPSR� %R�� XP� HL[R� VLPpWULFR��

DSUHVHQWDQGR�RV�GHVYLRV�TXtPLFRV�ı[[ H�ı\\�LJXDLV��QRV�HL[RV�IL[RV�SULQFLSDLV�GD�

PROpFXOD��TXH�FRQWULEXLUi�QR�YDORU�FRUUHVSRQGH�i� �Ɂ���QR�HVSHFWUR��TXH�VHUmR�

UHVXOWDQWHV� GDV� RULHQWDo}HV� LQILQLWDV� GD� PROpFXOD� QR� SODQR� [±\� SDUDOHOR� DR�

FDPSR�%R��QR�]HUR�FRUUHVSRQGHUi�DR�GHVYLR�TXtPLFR� LVRWUySLFR��H�R�YDORU�TXH�

FRUUHVSRQGHUi� HP� Ɂ VHUi� GR� GHVYLR� TXtPLFR� ı]]�� TXH� FRUUHVSRQGHUi� j�

RULHQWDomR� GD� PROpFXOD� QR� HL[R� ]� SDUDOHOR� DR� %R�� TXH� WHUi� DSHQDV� XPD�

RULHQWDomR��'8(5��������

)LJXUD���� (VSHFWUR�GH�XP�VyOLGR�SROLFULVWDOLQR��7RGDV�DV�RULHQWDo}HV�HVWDUmR�

SUHVHQWHV��H�UHVXOWDUmR�QXP�HVSHFWUR�FRP�XPD�EDQGD�FDUDFWHUtVWLFD��EHP�

DODUJDGD�

)RQWH��KWWS���)RQWH���

KWWS���ZZZ�FFH�XIHV�EU�MDLU�ZHE�105B)XQGB$SSOB&RPSOHWRB)$(6$�SGI!��DFHVVDGR�

HP�0DLR�GH������
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1D� )LJXUD� ���� FRPR� WDPEpP�� QD� )LJXUD ���E� R� VLQDO� DODUJDGR�

UHSUHVHQWDUi WRGDV DV� RULHQWDo}HV� GD� PROpFXOD� TXH� VH� HQFRQWUDP� QR� HL[R�

DVVLPpWULFR� HP� UHODomR� DR�%R�� ORJR�RV WUrV�GHVYLRV� TXtPLFRV�� QR� HL[R� IL[R� GD�

PROpFXOD��HVWDUmR�SUHVHQWHV �'8(5��������+2125$72��������

����� ,QWHUDomR�'LSROR�GLSROR

$� LQWHUDomR� GLSROR�GLSROR� RX DFRSODPHQWR� VSLQ�VSLQ� p� UHVXOWDGR GD�

LQWHUDomR� LQGLUHWD� GRV� VSLQV� GRV� Q~FOHRV� DWUDYpV� GRV� HOpWURQV� GH� OLJDomR�

�$*8,$5� HW� DO��� ������� RX� VHMD�� FDGD� Q~FOHR� DOpP� GH� VHU� LQIOXHQFLDGR� SHOR�

FDPSR�PDJQpWLFR�%�� VRIUH�WDPEpP�D�LQIOXrQFLD�GH�XP�FDPSR�SURYHQLHQWH�GR�

PRPHQWR�PDJQpWLFR�QXFOHDU��P��GRV�Q~FOHRV�YL]LQKRV��TXH�HVWmR�SRVLFLRQDGRV�D�

XPD�GLVWkQFLD�LQWHUQXFOHDU����U� �)LJXUD������%21$*$0%$���������

)LJXUD���� ,QWHUDomR 'LSRODU�HQWUH�GRLV�Q~FOHRV�

)RQWH��'8(5�������

(VVH�FDPSR��GHQRPLQDGR�FDPSR�PDJQpWLFR�GLSRODU��%GLS��p�UHSUHVHQWDGR�

SHOD�(TXDomR�DEDL[R��

�ୈ୧୮ ൌ
͵���ଶ Ʌ�ͳ

�ଷ
ሺ��Ǥ ͵Ͳሻ

$�(TXDomR�DFLPD�UHYHOD�D�GHSHQGrQFLD�GD�RULHQWDomR��ș�GRV�VSLQV�GRV�

Q~FOHRV�YL]LQKRV��*,/��*(5$/'(6��������

(VVD� LQWHUDomR� p� XP� VHJXQGR� HIHLWR� GR� DPELHQWH�� SDUDOHOR� DR�

GHVORFDPHQWR� TXtPLFR�� ,VVR� RFRUUH� GHYLGR� DRV� HOpWURQV� GH� OLJDomR� WHQWDUHP�
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DOLQKDU�VHXV�VSLQV�FRP�R�VSLQ�GR�Q~FOHR�PDLV�SUy[LPR��6,/9(567(,1���������

'HVVD� LQWHUDomR�UHVXOWD��QRUPDOPHQWH��XP�GHVGREUDPHQWR�GR�VLQDO�HP�501��

RX�VHMD��TXDQGR�VH�DSOLFD�XP�FDPSR�PDJQpWLFR�PDLRU�QD�DPRVWUD�GH�HWDQRO��

SRU� H[HPSOR�� �),*85$� ����� REVHUYD�VH� TXH� QR� HVSHFWUR� DSDUHFHP� RXWURV�

VLQDLV� �),*85$������1HVVH�FDVR�R�VLQDO�GR�JUXSR�PHWLOHQR� WUDQVIRUPD�VH�HP�

TXDWURV� VLQDLV� HVWUHLWRV� �TXDUWHWR�� GHYLGR� DR� HIHLWR� GH� VSLQV� GRV� SUyWRQV

PHWtOLFRV�DGMDFHQWHV��FRPR�WDPEpP��R VLQDO�GR�JUXSR�PHWtOLFR�VH�GHVGREUD�HP�

WUrV� SLFRV� HVWUHLWRV� �WULSOHWR�� FDXVDGRV� SHORV� SUyWRQV� DGMDFHQWHV� GR� JUXSR�

PHWLOHQR�� 7DLV� VLQDLV HQULTXHFHP� DV� LQIRUPDo}HV� i� UHVSHLWR� GD� PROpFXOD�

�6,/9(567(,1��������

)LJXUD���� (VSHFWUR�GH�SUyWRQ�GR�HWDQRO��DFRSODPHQWR�KRPRQXFOHDU���QR�

HVSHFWU{PHWUR�DOWD�UHVROXomR�

)RQWH��$7.,16�(�3$8/$�������

([LVWHP� GRLV� WLSRV� GH� DFRSODPHQWRV�� RV� KRPRQXFOHDUHV�� RX� VHMD�� R�

DFRSODPHQWR�HQWUH�GRLV�Q~FOHRV�LJXDLV��SRU�H[HPSOR�� �+െ�+��H�R�DFRSODPHQWR�

KHWHURQXFOHDU�� RX� VHMD�� SRU� H[HPSOR�� �+െ ��&�� QHVVH� FDVR�� WUDWDQGR�VH� GD�

LQWHUDomR�GH�XP�Q~FOHR�TXH�DSUHVHQWD�SHTXHQR�IDWRU�JLURPDJQpWLFR�H�GH�EDL[D�

DEXQGkQFLD�QDWXUDO�FRP�XP�Q~FOHR�TXH�DSUHVHQWD�JUDQGH�IDWRU�JLURPDJQpWLFR�H�

DEXQGkQFLD�QDWXUDO�GH������

1RV� OtTXLGRV�� GHYLGR� D� VXD� PRELOLGDGH�� DV� LQWHUDo}HV� GLSROR�GLSROR�

RFRUUHP� XPD� PpGLD� GR� VHX� YDORU� LVRWUySLFR�� ]HUR�� 4XDQGR� VH� WUDWD� GH� XPD

DPRVWUD�VyOLGD� LVVR�QmR�DFRQWHFH��VHQGR�D�FDXVD�SULQFLSDO SDUD�R�DODUJDPHQWR�

GD� OLQKD� HVSHFWUDO �%21$*$0%$�� ������ '8(5�� ������ 2QGH� D� IRUoD� GH�

LQWHUDomR� GHSHQGHUi� GD� GLVWkQFLD� LQWHUQXFOHDU�� U ���U���� H� GD� RULHQWDomR�
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PROHFXODU�� T� 2V� SDUHV� QXFOHDUHV �KRPR� RX� KHWHURQXFOHDUHV� H[LVWHQWHV�

SRVVXLUmR YiULDV�RULHQWDo}HV HP�GLIHUHQWHV�GLVWkQFLDV SRVVtYHLV FRP�UHODomR�DR�

FDPSR�� %R�� IRUQHFHQGR YiULDV� IUHTXrQFLDV� GH� UHVVRQkQFLD� �%21$*$0%$��

������ '8(5�� ������� /RJR�� D� LQWHUDomR� GLSROR�GLSROR p� D� VRPD� GH� WRGDV� DV�

LQWHUDo}HV�HQWUH�RV�SDUHV�QXFOHDUHV��TXH SRGH�VHU�GHVFULWD� SHOR�KDPLOWRQLDQR�

GLSRODU�DWUDYpV�GD (TXDomR ����

�ୈୀ
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$� LQWHUDomR� GLSRODU� GHSHQGHUi GRV� IDWRUHV� JLURPDJQpWLFRV� GRLV� Q~FOHRV�

ଶሻǡߛଵߛ� GD� GLVWkQFLD� HQWUH� RV� Q~FOHRV �U��� GR� FDPSR� PDJQpWLFR�� %Rቀ
௛

ଶగ
ቁ
ଶ

H� GR�

WHQVRU� GH� DFRSODPHQWR� GLSRODUܦ��෡ሺ͵ܿݏ݋ଶߠ െ ͳሻǢ HVWH GHSHQGHUi� GD� RULHQWDomR�

GD�PROpFXOD��T �%8*$<��������$*8,$5 HW�DO���������

������,QWHUDo}HV�4XDGUXSRODUHV

$V� ,QWHUDo}HV� 4XDGUXSRODUHV Vy� HVWmR� SUHVHQWHV� HP� Q~FOHRV� TXH�

SRVVXHP� VSLQ� PDLRU� TXH� ò�� RQGH� WDLV� Q~FOHRV� DSUHVHQWDP� XPD� GLVWULEXLomR�

DVVLPpWULFD�GH�FDUJD�HOpWULFD��)LJXUD���F���4XDQGR�Ki�LQWHUDomR�GHVVH�WLSR�GH�

Q~FOHR�FRP�R�DPELHQWH�HOHWU{QLFR��R�WHPSR�GH�YLGD�GRV�HVWDGRV�PDJQpWLFRV�GH�

VSLQ�QXFOHDU��Į�H�ȕ��GLPLQXL��RFDVLRQDQGR�R�DODUJDPHQWR�GR�VLQDO��%$7+,67$��

�������7DLV�DODUJDPHQWRV�VmR�PXLWRV�LQWHQVRV��GD�RUGHP�GH�GH]HQDV�GH�.+]��

WRQDQGR�VH�TXDVH�TXH�LPSRVVtYHO�GH�VHUHP�HOLPLQDGDV��%21$*$0%$��������

�� $V�3ULQFLSDLV�7pFQLFDV�XWLOL]DGDV�HP�501�GH�$PRVWUDV�6yOLGDV

2�TXH� ID]� D�501�HP�VyOLGRV� XPD� WpFQLFD�YDOLRVD�p� D� ULFD� LQIRUPDomR�

TXH�SRGH�VHU�H[WUDtGD�GHVVDV�LQWHUDo}HV�DQLVRWUySLFDV��&RPR�HVWDV�GHSHQGHP�

GD� RULHQWDomR�GD�PROpFXOD�� LQIRUPDo}HV� D� UHVSHLWR� GD� JHRPHWULD�� HVWUXWXUD� H�

PRYLPHQWRV� SRGHP� VHU� REWLGDV�� 1R� FDVR�� GH� DPRVWUDV� OtTXLGDV�� DSHVDU� GH�

DSUHVHQWDUHP�HVSHFWURV�EHP�UHVROYLGRV��HVVDV�LQWHUDo}HV�QmR�VmR�REVHUYDGDV�

�*,/��*(5$/'(6���������
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&RP� R� GHVHQYROYLPHQWR� GH� WpFQLFDV� TXH� PLQLPL]DUDP� RV� SUREOHPDV�

JHUDGRV�QRV�HVSHFWURV�GH DPRVWUDV�VyOLGDV� WDLV�FRPR��EDL[D�VHQVLELOLGDGH�GR�

Q~FOHR� �DEXQGkQFLD� QDWXUDO�� WHPSRV� GH� UHOD[DomR� VSLQ�UHGH� VHU�PDLV� FXUWRV���

EDL[R� IDWRU� JLURPDJQpWLFR� �Q~FOHRV� UDURV� ��&� H� ��6��� DODUJDPHQWR� GR� VLQDO� GH�

501� �LQWHUDomR� GLSRODU� KHWHURQXFOHDU� � &�+��� DODUJDPHQWR� GDV� OLQKDV�

�DQLVRWURSLD� GR� GHVORFDPHQWR� TXtPLFR�� VH� WRUQRX� FUHVFHQWH� D� DSOLFDomR� GD�

501�HP�DPRVWUDV� VyOLGDV�� SRU� VHU� SRVVtYHO� j� REWHQomR�GH�HVSHFWURV� GH�DOWD�

UHVROXomR�� FRPR� p� REVHUYDGR� QRV� HVSHFWURV� GH� DPRVWUD� HP� VROXomR�

�%21$*$0%$��������

$V SULQFLSDLV� WpFQLFDV� XWLOL]DGDV� HP� 501� GH� DPRVWUDV� VyOLGDV� VmR�� D�

5RWDomR� 6HJXQGR� R� ÆQJXOR� 0iJLFR� �0$6��� D� 3RODUL]DomR� &UX]DGD� �&3�� H� D�

'HVDFRSODPHQWR�+HWHURQXFOHDU��'(&���RX�D�FRPELQDo}HV�GHVVDV�WpFQLFDV��

1D�501�QR�HVWDGR�OLTXLGR��R�SULQFLSDO�Q~FOHR�SUHYLDPHQWH�DQDOLVDGR�p�R�

SUyWRQ���+���SRLV�QD�PDLRULD�GRV�FDVRV��DV�HVWUXWXUDV�Mi�SRGHP�VHU�HOXFLGDGDV��

2�SUyWRQ�p�XP�Q~FOHR�EDVWDQWH�DEXQGDQWH�H�SUHVHQWH�QDV�PROpFXODV��PDV�QD�

501� QR� HVWDGR� VyOLGR�� RV� SUyWRQV� WHUmR� XPD� SDUWLFLSDomR� VHFXQGiULD�� YLVWD�

TXH�� DSDUHFHP� QXPD� SHTXHQD� IDL[D� GH� IUHTXrQFLD� H� GHYLGR� jV� LQWHUDo}HV�

DQLVRWUySLFD�H�DV�IRUWHV�LQWHUDo}HV�GLSROR�GLSROR�PXLWRV�VLQDLV�VmR�VREUHSRVWRV��

VHQGR�LPSRVVtYHO�D�YHULILFDomR�GR�GHVORFDPHQWR�TXtPLFR�H�VXDV�UHDLV�SRVLo}HV�

�'8(5����������

��� 5RWDomR�6HJXQGR�R�ÆQJXOR�0iJLFR��0$6 ± 0DJLF�DQJOH VSLQQLQJ�

$� WpFQLFD� PDLV� XWLOL]DGD� HP� H[SHULPHQWRV� GH� DPRVWUDV� VROLGD� p� D�

5RWDomR� 6HJXQGR� R� ÆQJXOR� 0iJLFR� TXH� WHP� FRPR� SULQFLSDO� DSOLFDomR� j�

HOLPLQDomR� GRV�HIHLWRV� FDXVDGRV� SHORV� GHVYLRV� TXtPLFRV� DQLVRWUySLFRV� H� GDV�

LQWHUDo}HV� GLSRODUHV� KHWHURQXFOHDUHV�� SRGHQGR� VHU� DSOLFDGD� WDPEpP�� QmR� GH�

XPD�IRUPD�URWLQHLUD��SDUD�HOLPLQDU�RV�HIHLWRV�FDXVDGRV�GDV�LQWHUDo}HV�GLSRODUHV�

KRPRQXFOHDUHV�H�GDV�LQWHUDo}HV�TXDGUXSRODUHV��'8(5��������3$6626�HW�DO���

������

(VVD� WpFQLFD� UHVROYH� R� SUREOHPD� GH� DODUJDPHQWR� GR� VLQDO� QR� HVSHFWUR�

FDXVDGR� SRU� HVVDV� LQWHUDo}HV�� FRP� D� ILQDOLGDGH� GH� WRUQDU� RV� HVSHFWURV� EHP�

UHVROYLGRV� FRPR� VmR� REWLGRV� QDV� DQDOLVHV� GH� DPRVWUDV� HP� VROXomR� �'8(5��

������3$6626�HW�DO�����������
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2� SULPHLUR� H[SHULPHQWR� XWLOL]DQGR� HVVD� WpFQLFD� IRL� HQYROYHQGR� XPD�

DPRVWUD�GH�7HIORQ�H�&D)� QRV�WUDEDOKRV�GH�/RZH�H�GH�$QGHUVRQ�GLYXOJDGR�QR��

3K\VLFDO 5HYLHZ /HWWHUVHP����� �/2:(��,�-���������

(VWXGDQGR�DV� LQWHUDo}HV�GH�GLSROR�H�GH�GHVORFDPHQWR�TXtPLFR��DPEDV�

SRVVXHP� R� IDWRU� �FRV�T��� �(TXDomR� ����� RX� VHMD�� DPEDV� GHSHQGHP� GD�

RULHQWDomR�� T�� GDV� PROpFXODV� HQYROYLGDV� QD� LQWHUDomR� GH� VSLQ� QXFOHDU�� 2V�

Q~FOHRV� GH� XPD� DPRVWUD� QR� HVWDGR� VyOLGR� QmR� DSUHVHQWDP�PRELOLGDGH�� ORJR��

LUmR�SRVVXLU�YiULRV�kQJXORV�GDV�GLYHUVDV RULHQWDo}HV�SRVVtYHLV��HVVH�IDWRU�VHUi�

R� UHVSRQViYHO� SRU� FDXVDU� D� DQLVRWURSLD� GDV� LQWHUDo}HV� GH� VSLQV� QXFOHDUHV��

OHYDQGR� DR� DODUJDPHQWR� GD� OLQKD� HVSHFWUDO�� 'LIHUHQWHPHQWH�� QDV� DPRVWUDV�

OLTXLGDV��HVVH�IDWRU���FRV�T��� p�DQXODGR�SHOR�UiSLGR�PRYLPHQWR�GDV�PROpFXODV��

JHUDQGR�XP�VLQDO�HVWUHLWR��'8(5��������+2125$72��������

$� WpFQLFD 0$6�FRQVLVWH�HP�DQXODU�HVVH� IDWRU�TXH�FDXVD�R�DODUJDPHQWR�

GR�VLQDO��ORJR��D�DPRVWUD�p�URWDFLRQDGD�HP�YROWD�GH�XP�HL[R�LQFOLQDGR�VHJXQGR�

XP�kQJXOR��T5  ���������FRP�UHODomR�DR�FDPSR�%R �)LJXUD������(VVH�kQJXOR�p�

FRQKHFLGR� FRPR� ÆQJXOR� 0iJLFR� �'8(5�� ������ $/,$� HW� DO��� ������ (OH� IRL�

HQFRQWUDGR�LJXDODQGR�HVVH�IDWRU�j�]HUR��FRPR�p�DSUHVHQWDGR�DEDL[R�

ߠଶݏ݋ܿ͵ െ ͳ ൌ Ͳ ׵ ߠଶݏ݋ܿ ൌ
ͳ

͵

ș ൌ ��� ���
ଵ

ଷ
ൌ ���ିଵ

ଵ

ξଷ
ൌ ͷͶǡ͹Ͷ� �(T�����

)LJXUD���� 7pFQLFD�5RWDomR�6HJXQGR�R�ÆQJXOR�0iJLFR��0$6��

)RQWH��'8(5�������

2�kQJXOR�ș�p�UHVSRQViYHO�SRU�GHILQLU�R�GHVYLR�TXtPLFR�GR�Q~FOHR��HOH�p�

IRUPDGR�HQWUH�R�HL[R�]��UHIHUHQFLDO�GH�ODERUDWyULR���TXH�VH�HQFRQWUD�R�FDPSR�%R��
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H�R�HL[R�SULQFLSDO�GH�FRRUGHQDGD�]�GD�PROpFXOD��2�kQJXOR�ȕ�p�R�kQJXOR�HQWUH�R�

HL[R�SULQFLSDO�GD�PROpFXOD��]��H�R�HL[R�GH�URWDomR��

&RPR� R� VyOLGR� QmR� DSUHVHQWD� PRELOLGDGH�� R� DODUJDPHQWR� GR� VLQDO� QR�

HVSHFWUR�VHUi�FRQVHTXrQFLD�GDV�GLYHUVDV�RULHQWDo}HV�GD�DPRVWUD�HP� UHODomR�

DR�FDPSR�PDJQpWLFR�%R �'8(5��������

8PD�YH]�GHILQLGR�R�kQJXOR��ș5��SDUD���������KDYHUi�XPD�PpGLD�GH�WRGDV�

DV� SRVVtYHLV� RULHQWDo}HV� GR� Q~FOHR�� TXH� VHUi� FRPXP� D� WRGDV�� SRUpP�� VHUi�

SUHFLVR�GHILQLU�D�YHORFLGDGH�GH�URWDomR�DSOLFDGD�QD�DPRVWUD��GH�PRGR�TXH�HVVD�

YHORFLGDGH� VHMD� UiSLGD� R� VXILFLHQWH�� TXDQGR� FRPSDUDGDV� FRP� DV� LQWHUDo}HV�

DQLVRWUySLFDV��SDUD�TXH�RFRUUD�HVVD�PpGLD��RX�VHMD��RFRUUD�j�DQXODomR�GHVVDV�

LQWHUDo}HV� H�� HQWmR�� XPD� ~QLFD� OLQKD� GH� GHVYLR� TXtPLFR� LVRWUySLFR SRVVD� VHU�

REVHUYDGD��'8(5��������$/,$�HW�DO���������&,35,$12���������

����� %DQGDV�/DWHUDLV

$OpP�� GH� WRUQDU� D� OLQKD� HVSHFWUDO� PDLV� HVWUHLWD�� D� WpFQLFD� 0$6� JHUD�

YiULDV�EDQGDV�ODWHUDLV��SURGX]LGDV�SHOD�SDUWH�DQLVRWUySLFD�GR�Q~FOHR��TXDQGR�p�

DSOLFDGD� XPD� YHORFLGDGH� GH� URWDomR� EDL[D�� HQWmR�� DOpP� GD� OLQKD� GH� GHVYLR�

TXtPLFR� LVRWUySLFR� HVSHFLILFR� GR� Q~FOHR�� RXWURV� VLQDLV�� WDQWR� QR� ODGR� GLUHLWR��

FRPR�QR�ODGR�HVTXHUGR��HP�UHODomR�DR�VLQDO�LVRWUySLFR�GR�Q~FOHR��)LJXUD����H���

VmR�SURGX]LGRV��)LJXUD����D�E�F�G���'8(5��������$/,$�HW�DO����������$V�EDQGDV�

ODWHUDLV�� PXLWDV� YH]HV�� SRGHP� WRUQDU� R� HVSHFWUR� EDVWDQWH� FRPSOLFDGR� SDUD�

DQiOLVH��RX�VHMD��SRGHP�RFXOWDU�DOJXQV�VLQDLV�QRV�HVSHFWURV�H�XPD�PDQHLUD�GH�

WRUQi�ODV� PHQRV� LQWHQVDV�� FKHJDQGR� DWp� PHVPR� D� GHVDSDUHFHUHP� p�

URWDFLRQDQGR�D�DPRVWUD�FRP�XPD�YHORFLGDGH�PDLV�DOWD��'8(5���������

$�)LJXUD��� PRVWUD�R�TXH�RFRUUH�FRP�R�HVSHFWUR�TXDQGR�Ki XP�DXPHQWR�

QD� YHORFLGDGH� GR� JLUR� QD�DPRVWUD�� RX� VHMD�� TXDQWR�PDLV� UiSLGR� JLUDU� R� URWRU��

FRQWHQGR�DPRVWUD��PDLRU�VHUi�D�SRVVLELOLGDGH�GH�HOLPLQDU�D�SDUWH�DQLVRWUySLFD�

GR�Q~FOHR��'8(5���������3DUD�LVVR��OHYD�VH�HP�FRQVLGHUDomR�D�IUHTXrQFLD�GH�

URWDomR�� RQGH� HOD� GHYH� VHU� LJXDO� RX� PDLRU� D� ODUJXUD� GD� OLQKD� HVSHFWUDO� QR�

H[SHULPHQWR�FRP�DPRVWUD�SDUDGD��RX�VHMD��VHP�HVWi�VRE�URWDomR�
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)LJXUD�����(IHLWR�FDXVDGR�SHOD�YHORFLGDGH�GH�URWDomR�QD�WpFQLFD�GH�0$6�

)RQWH��'8(5� �����

3DUD� UHPRYHU� R� DODUJDPHQWR� GR� VLQDO� JHUDGR� SHODV� LQWHUDo}HV� GLSRODU�

KRPRQXFOHDUHV�� D� WpFQLFD� 0$6� VHUYLUi� DSHQDV� VH� URWDFLRQDU� D� DPRVWUD� HP�

YHORFLGDGHV� GH����D� ��� .+]�� +RMH�� Mi� p� SRVVtYHO� REWHU� HVSHFWUR� GH� �+� �H� GH�

Q~FOHRV�TXH�SRVVXHP�IDWRU�JLURPDJQpWLFR� Ȗ� PXLWR�JUDQGH��FRPR�p�R�FDVR�GR�
��)���SRLV�Mi�VmR�FRPHUFLDOL]DGRV�VRQGDV�H�URWRUHV�FDSD]HV�GH�DWLQJLU�H�VXSRUWDU�

YHORFLGDGHV� FRPR� HVVDV� �%21$*$0%$������� '8(5�� ������� $� )LJXUD� ����

PRVWUD� RXWUR� H[HPSOR� GD� LPSRUWkQFLD� GD� WpFQLFD� 0$6� SDUD� XP� HVSHFWUR� GH�

501�QR�HVWDGR�VyOLGR�

;ĂͿ

;ďͿ

;ĐͿ

;ĚͿ

;ĞͿ
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)LJXUD�����$SOLFDomR�GD�WpFQLFD�0$6�QR�Q~FOHR�GH��&�

)RQWH��/$5,�HW�DO��������

1D�)LJXUD��� DSUHVHQWD�R�HIHLWR�GD�YHORFLGDGH�GH�URWDomR�GD�DPRVWUD�HP�

UHODomR�j� DSDUrQFLD� GR�HVSHFWUR��$�)LJXUD� ���F� HP� UHODomR�j� )LJXUD� ���E� Ki�

XPD�GLPLQXLomR�GH�EDQGDV�ODWHUDLV��LVVR�LPSOLFD�TXH�QR�H[SHULPHQWR�GD�)LJXUD�

���F��D�YHORFLGDGH�DSOLFDGD�IRL�PHQRU�GR�TXH�QR�H[SHULPHQWR�GD�)LJXUD����E��

ORJR�� DSUHVHQWRX� PDLV� EDQGDV� ODWHUDLV�� 1D� )LJXUD� ���D�� IRL� DSOLFDGD� XPD�

YHORFLGDGH� PXLWR PDLRU�� VXILFLHQWH� SDUD FDXVDU D� HOLPLQDomR� GD� PDLRULD� GDV�

EDQGDV�ODWHUDLV��GHVWDFDQGR�DSHQDV�R�VLQDO�LVRWUySLFR�GR�Q~FOHR��

3DUD�LGHQWLILFDU�R�VLQDO�UHIHUHQWH�DR�GHVYLR�TXtPLFR�LVRWUySLFR�GR�Q~FOHR�

�)LJXUD��� H�����p�SUHFLVR�ID]HU�DOJXQV�H[SHULPHQWRV��PRGLILFDQGR�D�IUHTXrQFLD�

GH�URWDomR�SDUD�ID]HU�XPD�FRPSDUDomR�GRV�HVSHFWURV��2EVHUYH�TXH�DV�EDQGDV�

ODWHUDLV� YmR� GHVDSDUHFHQGR�� HQTXDQWR�� TXH� R� VLQDO� TXH� SHUPDQHFHU� VHP�

PRGLILFDomR� QD� VXD� SRVLomR� VHUi� R� VLQDO� GR� GHVYLR� TXtPLFR� GR� Q~FOHR�� $V�

EDQGDV�ODWHUDLV�QmR WHUmR�VXDV�SRVLo}HV�IL[DV�TXDQGR�VH�PRGLILFD�D�YHORFLGDGH�

GD� URWDomR�� ORJR� ILFD� IiFLO� LGHQWLILFDU� R� VLQDO� GR� Q~FOHR�� DOpP� GLVVR�� QDV� GXDV�

)LJXUDV� PRVWUDP�� WDPEpP�� TXH� R� VLQDO GR� GHVYLR� TXtPLFR� LVRWUySLFR�� QmR�

QHFHVVDULDPHQWH�� VHUi� R� PDLV� LQWHQVR�� SRGH� RFRUUHU� GH� DOJXPDV� EDQGDV�

ODWHUDLV�VHUHP�PDLV�LQWHQVDV�TXH�R�SUySULR�VLQDO�LVRWUySLFR�H��LVVR�LQGHSHQGH�GD�

YHORFLGDGH�GH�URWDomR�QD�DPRVWUD��'8(5���������7DO�YHORFLGDGH�LUi�GHSHQGHU�

GR� WDPDQKR�GR�URWRU� �ORFDO�RQGH�p�LQVHULGR�i�DPRVWUD���5RWRUHV�TXH�SRVVXHP�

XP GLkPHWUR�PHQRU�DWLQJHP�YHORFLGDGHV�PDLV�HOHYDGDV��
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����3RODUL]DomR�&UX]DGD��&3�± &URVV�SRODUL]DWLRQ�

2�DODUJDPHQWR�GR�VLQDO�SRGH�WDPEpP�VHU�REVHUYDGR�TXDQGR�VH�H[HFXWD�

H[SHULPHQWRV�HQYROYHQGR�Q~FOHRV� UDURV��RX�VHMD��Q~FOHRV�TXH�SRVVXHP�EDL[D�

DEXQGkQFLD�QDWXUDO��H�SRVVXHP�SHTXHQR�IDWRU�JLURPDJQpWLFR� FRPR�p�R�FDVR�GR�

Q~FOHR� GR� ��&�� $OpP� GLVVR�� WDLV� Q~FOHRV� SUHFLVDP� GH� XP� WHPSR� ORQJR� SDUD�

UHOD[DU�� DSUHVHQWDQGR WHPSR� GH� UHOD[DomR� ORQJLWXGLQDO�� 7��� ORQJR�� ORJR� D�

QHFHVVLGDGH�HP�VH�DGLFLRQDU�XP�WHPSR�VXILFLHQWH�HQWUH�RV�SXOVRV�SDUD�JDUDQWLU�

R�WRWDO�UHWRUQR�GD�PDJQHWL]DomR��(VVH�WHPSR��QD�JUDQGH�PDLRULD�GRV�FDVRV��p�

GD� RUGHP� GH� PLQXWRV�� VHQGR� QHFHVViULR� SDUD� DFXPXODU� PXLWRV� ),'�V� H�

PHOKRUDU�D�UD]mR�VLQDO�UXtGR�QR�HVSHFWUR��.2/2'=,(-6.��./,12:6.,��������

'8(5��������

(P� XP� H[SHULPHQWR� GH� 501�� D� WpFQLFD� &3� FRQVLVWH� HP� DXPHQWDU� D�

PDJQHWL]DomR� GR� Q~FOHR� UDUR�� FRP� R� DEDL[DPHQWR� GD� WHPSHUDWXUD� GH� VSLQ�

GHVVHV�Q~FOHRV��TXH�RFRUUH�DWUDYpV�GR�FRQWDWR�FRP�RV�Q~FOHRV�DEXQGDQWHV�GH�

VSLQ� ò�� SRU� H[HPSOR�� �+�� TXH� SRVVXHP� PHQRU� WHPSHUDWXUD� GH� VSLQ��

FRQVHTXHQWHPHQWH��PDLRU�SRODUL]DomR��,VVR�UHVROYHULD�R�SUREOHPD�GR�WHPSR�GH�

UHOD[DomR�� 7��� WRUQDQGR�R� PDLV� FXUWR�� DOpP� GH� DXPHQWDU� D� VHQVLELOLGDGH� GR�

VLQDO��&RQWXGR��HVWD�WpFQLFD VHUYH�DSHQDV SDUD�RV�FDUERQRV�OLJDGRV��RX�SUy[LPRV��

DRV�Q~FOHRV�GRV�KLGURJrQLRV��$*8,$5�HW�DO���������$%5(8��������%$7+,67$��

�������

&RP� D� LQWHUDomR� GLSRODU� KHWHURQXFOHDU�� D� SRODUL]DomR� HQWUH� RV� Q~FOHRV�

YDL�VHU�GHILQLGD SHOD�WHPSHUDWXUD�GH�VSLQ�GRV�PHVPRV��6HJXQGR�R�FRQFHLWR�GH�

%ROW]PDQQ��D�GLIHUHQoD�GD�HQHUJLD GRV�VSLQV QXFOHDUHV��D IDYRU�RX�FRQWUD�%R��

VHUi� LQYHUVDPHQWH� SURSRUFLRQDO� j� WHPSHUDWXUD� GR� VLVWHPD� GH� VSLQV�� ORJR�� R�

VLVWHPD� GH� VSLQV� GRV SUyWRQV�� �+�� DSUHVHQWDUi� XPD� WHPSHUDWXUD� EDL[D��

FRQVHTXHQWHPHQWH��KDYHUi�XPD�DOWD�GLIHUHQoD�GH�HQHUJLD GRV�VSLQV QXFOHDUHV�

D IDYRU� GR� %R �DOWD� SRODUL]DomR��� DSUHVHQWDUi� XP� WHPSR� GH� UHOD[DomR�� 7�+��

HVSHFLILFR��8P�Q~FOHR�UDUR��SRU�H[HPSOR���&��DSUHVHQWDUi�XPD�DOWD�WHPSHUDWXUD

GH�VSLQ��FRQVHTXHQWHPHQWH��KDYHUi�XPD�EDL[D�SRODUL]DomR��FRP�XP�WHPSR�GH�

UHOD[DomR�7�&��HVSHFLILFR��4XDQGR�RV�VLVWHPDV�GH�VSLQV�HVWmR�HP�FRQWDWR��SRU�

XP�WHPSR�HVSHFLILFR�7F��WHPSR�GH�FRQWDWR���)LJXUD�����RFRUUHUi�R�UHVIULDPHQWR�

GR�VLVWHPD�GH�VSLQ�GR���&��DWUDYpV�GD�WUDQVIHUrQFLD�GH�SRODUL]DomR�GR��+�SDUD�R�
��&�� RX� VHMD�� RFRUUHUi� j� WUDQVIHUrQFLD� GH� SRODUL]DomR� GR� Q~FOHR� GH� VSLQ�



ϱϰ

DEXQGDQWH� OLJDGR�GLUHWDPHQWH�DR�Q~FOHR� UDUR��(VVD� WpFQLFD� IRL� LQWURGX]LGD�HP�

�����SRU�3LQHV��*LEE\�H�:DXJK FRP�XPD�DPRVWUD�GH�XP�FULVWDO�GH�JOLFLQD��XP�

DPLQRiFLGR �$*8,$5�HW� DO���������)5(,7$6�� ����� '8(5�� ����� %$7+,67$��

������3$6626�HW�DO����������

2� FRQWDWR� HQWUH� RV� Q~FOHRV� �SHOD� LQWHUDomR� GLSRODU� KHWHURQXFOHDU�� p�

VDWLVIHLWD�TXDQGR�D�H[SUHVVmR�GH�+DUWPDQQ�+DKQ�p�DWLQJLGD��RX�VHMD��TXDQGR�p�

DSOLFDGR�XP�SXOVR�GH� UI� VLPXOWDQHDPHQWH�HP�DPERV�RV�Q~FOHRV��RFRUUHQGR�j�

LJXDOGDGH�GRV�IDWRUHV�JLURPDJQpWLFRV�H�VHXV�FDPSRV�HVSHFtILFRV�

J
ୌ
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VmR� RV� IDWRUHV� JLURPDJQpWLFRV GRV� Q~FOHRV�� �+� H� ��&��

UHVSHFWLYDPHQWH�� H �ଵୌ H�ଵେ VmR� RV� FDPSRV� TXH� DWXDP�� UHVSHFWLYDPHQWH��

VREUH� RV� Q~FOHRV� GH� KLGURJrQLR� H� GH� FDUERQR�� � 4XDQGR� VDWLVIHLWD� HVVH�

FRQGLomR�� RV� Q~FOHRV� DSUHVHQWDUmR� DV� PHVPDV� IUHTXrQFLDV� DQJXODUHV�� Ȧ���

QHFHVVLWDQGR�� DSHQDV�� GR� DMXVWH� GD� LQWHQVLGDGH� GR� FDPSR�� VHQGR� SRVVtYHO� D

WUDQVIHUrQFLD�GD�SRODUL]DomR HQWUH�RV�Q~FOHRV�HQYROYLGRV��%$7+,67$���������

$�VHTXrQFLD�GH�SXOVRV�HP�&3��)LJXUD�����p�IHLWD�DSOLFDQGR�VH�XP�SXOVR�

GH�����QR�HL[R�[�SDUD�R�Q~FOHR� �+��)LJXUD����D���RQGH�VXD�PDJQHWL]DomR��0+��

VDLUi�GR�HL[R�]�SDUD�R�HL[R�\� �)LJXUD����E���1HVVH�PRPHQWR��REVHUYD�VH�XPD�

GLIHUHQoD�GH�SRSXODo}HV�GH�VSLQV��Į�H�ȕ���)LJXUD����D���(P�VHJXLGD��DSOLFD�VH�

XP SXOVR�QD�IUHTXrQFLD�GR�SUyWRQ� QR�HL[R�\��SDUD�PDQWHU�D�PDJQHWL]DomR�IL[D�

QHVVH�HL[R� �)LJXUD����F���HVVH�SXOVR�p�FRQKHFLGR�SRU�SXOVR�GH�FRQWDWR��RQGH��

DWUDYpV� GHOH�� p� JHUDGR� XP� FDPSR�� %�+�� FRQKHFLGR� SRU� FDPSR GH� VSLQ� ORFN��

VHQGR�R� ~QLFR� FDPSR�DWXDQWH� QD�PDJQHWL]DomR�GR�SUyWRQ�� 7DO�PDJQHWL]DomR�

QmR�SHUPDQHFH�HVWDFLRQDULD�QR�HL[R�\��HOD�VH�PDQWpP�QR�SURFHVVR�URWDFLRQDO��

RX� VHMD�� HOD� ILFD� SUHFHVVDQGR� QR� HL[R� \� FRP XPD� IUHTXrQFLD� GH� /DUPRU�

HVSHFLILFD� � ɘୌ ൌ ɀୌ�ଵ �� �)LJXUD� ���F�� �'8(5�� ������� 2V� SUyWRQV�� QHVVH�

PRPHQWR��SRVVXLUmR�XPD�DOWD�PDJQHWL]DomR�DOLQKDGD�D�XP�EDL[R�FDPSR�%�+��R�

TXH�UHVXOWD�QD�EDL[D�WHPSHUDWXUD�GH�VSLQ�GRV�PHVPRV��)LJXUD����E� �$*8,$5�

HW�DO���������)5(,7$6��������

6LPXOWDQHDPHQWH�� XP� SXOVR� GH� FRQWDWR� QD� IUHTXrQFLD� GR� Q~FOHR� GR�

FDUERQR�p�DSOLFDGR �)LJXUD���� H��GD�PHVPD�IRUPD�FRPR�RFRUUH�FRP�R�Q~FOHR�

GR�SUyWRQ�� DSHQDV�XP�FDPSR�DWXDUi� QD�PDJQHWL]DomR�GR� FDUERQR��%�& �6SLQ�
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/RFN���TXH�VH�PDQWHUi�QR�SURFHVVR�URWDFLRQDO��SUHFHVVDQGR�QR�HL[R�\��FRP�D�

IUHTXrQFLD�GH�/DUPRU��Ȧ&  �ɀେ�ଵ� �)LJXUD���� �'8(5���������1HVVH�PRPHQWR��

RFRUUHUi� D� WUDQVIHUrQFLD� GD�PDJQHWL]DomR� GR� SUyWRQ� SDUD� R� FDUERQR� HP� XP�

GHWHUPLQDGR�WHPSR��WHPSR�GH�FRQWDWR�± 7F���)LJXUD����F��

1D�VLWXDomR�HP�TXH�VH�HQFRQWUD�D�PDJQHWL]DomR�HP�DPERV�RV�Q~FOHRV��

HP FRQGLo}HV� QRUPDLV�� HOD� UHWRUQDULD� DR� VHX� HVWDGR� GH� HTXLOtEULR�� QR� HL[R� ]��

DWUDYpV�GR�SURFHVVR�GH�UHOD[DomR�ORQJLWXGLQDO��3RUpP��QD�WpFQLFD�&3��RV�SXOVRV�

GH� FRQWDWR� DSOLFDGR� D� DPERV� RV� Q~FOHRV� LUi� HVWDEHOHFHU� D� FRQGLomR� GH�

+DUWPDQQ�+DKQ� �(TXDomR� ����� RQGH� VXDV�PDJQHWL]Do}HV� LUmR� VH� LJXDODU�� RX�

VHMD��D�SRSXODomR�GH�VSLQV�GR�Q~FOHR�GR�FDUERQR�VHUi�D�PHVPD�DSUHVHQWDGD�

SHOR�Q~FOHR�GR�SUyWRQ �)LJXUD����G���UHVXOWDQGR�QR�DXPHQWR�GD�LQWHQVLGDGH�GR�

VLQDO�GR�FDUERQR��GLPLQXLQGR�D�ODUJXUD�GR�VLQDO�H�R�WHPSR�GH�UHOD[DomR��SRLV�R�

WHPSR�GH�UHOD[DomR�GR�FDUERQR�VHUi�R�PHVPR�GR�SUyWRQ��RX�VHMD�� LUi�VH�WRUQDU

PDLV FXUWR �$*8,$5� HW� DO��� ������ )5(,7$6�� ������ '8(5�� �����%$7+,67$��

�������

)LJXUD���� (VTXHPD�GD�VHTXrQFLD�GH�SXOVRV�GD�WpFQLFD�GH�3RODUL]DomR�

&UX]DGD�

)RQWH��%$7+,67$�������
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)LJXUD���� 3RODUL]DomR�&UX]DGD�HQWUH��+�H���&�

)RQWH��%DWKLVWD�������

)LJXUD���� 7UDQVIHUrQFLD�GD�PDJQHWL]DomR�GR��+�SDUD�R�Q~FOHR�;��SRU�

H[HPSOR����&��

)RQWH��'8(5�������

;ĂͿ ;ďͿ

;ĐͿ ;ĚͿ
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1D�)LJXUD�����TXDQGR�VH�HVWDEHOHFH�D�FRQGLomR GH +DUWPDQQ�+DKQ�HP�

XP�GDGR�WHPSR�GH�FRQWDWR��TXH�p�GD�RUGHP�GH�DOJXQV�PLOLVVHJXQGRV���ID]�VH�D�

DTXLVLomR QR FDQDO GR� FDUERQR�� HQTXDQWR� TXH� QR FDQDO� GR Q~FOHR� GR� SUyWRQ�

DFRQWHFH� R� GHVDFRSODPHQWR�� H�� QR� ILQDO�� DSHQDV� R� HVSHFWUR� GR� FDUERQR� p�

JHUDGR��'8(5��������

2� WHPSR� GH� FRQWDWR� LGHDO� YDL� GHSHQGHU� GD� DPRVWUD� H� GD� IRUoD� GH�

DFRSODPHQWR�HQWUH�R� �+�H�RXWUR�Q~FOHR��GH�PRGR�TXH��TXDQWR�PDLV� IRUWH� IRU�R�

DFRSODPHQWR� PDLRU� VHUi� R� WHPSR� GH� FRQWDWR� SDUD� TXH� KDMD� WUDQVIHUrQFLD� GD�

SRODUL]DomR�� $� IRUoD� GR� DFRSODPHQWR� DXPHQWD� TXDQGR� DV� GLVWkQFLDV�

LQWHUQXFOHDUHV VmR� PHQRUHV H�� FRP� Q~FOHRV� TXH� DSUHVHQWDP� IDWRU�

JLURPDJQpWLFR�PDLRUHV��'8(5��������

$V�YDQWDJHQV�GD�&3�p�TXH� FRP�HOD�p�SRVVtYHO�WHU�UDSLGH]�QRV�DF~PXORV�

GH� VLQDLV� GH� Q~FOHRV� UDURV�� SRLV� D� WpFQLFD� GHSHQGHUi� VRPHQWH� GR� WHPSR� GH�

UHOD[DomR�7� GR�Q~FOHR�PDLV�DEXQGDQWH��QHVVH�FDVR�GR��+��DOpP�GLVVR��KDYHUi�

XPD� PHOKRULD� QD� UHODomR� VLQDO�UXtGR� GHYLGR� R� DXPHQWR� GD� PDJQHWL]DomR� GR�

Q~FOHR�UDUR�TXH�VH�Gi�SHOD WUDQVIHUrQFLD�GD�PDJQHWL]DomR�GR�SUyWRQ���

����'HVDFRSODPHQWR�GH�$OWD�3RWrQFLD��'(&�� +LJK�3RZHU�'HFRXSOLQJ�

$� WpFQLFD� UHVROYH� R� SUREOHPD� GH� DODUJDPHQWR� GH� VLQDO� QR� HVSHFWUR�

FDXVDGR�SHOD�LQWHUDomR�GH�Q~FOHRV�DEXQGDQWHV�FRP�RV�Q~FOHRV�UDURV��RX�VHMD��

WUDWD�VH� GH� XPD� WpFQLFD� TXH� UHPRYH� RV� HIHLWRV� FDXVDGRV� SHOR� DFRSODPHQWR�

KHWHURQXFOHDU� �%21$*$0%$�� ������� 6HQGR� HVWH R� SULQFLSDO� SUREOHPD� GH�

DODUJDPHQWR�GD� OLQKD�HVSHFWUDO�� WUDWD�VH�GH�XPD� WpFQLFD� LPSRUWDQWtVVLPD�SDUD�

VH�REWHU�OLQKDV�HVSHFWUDLV�HVWUHLWDV�GRV�Q~FOHRV�GH�DPRVWUDV�VyOLGDV��)5(,7$6��

������

(P� H[SHULPHQWRV GH� 501� GH� DPRVWUDV� QR� HVWDGR� OLTXLGR�� RFRUUHUi� D�

HOLPLQDomR�GR�DFRSODPHQWR�HVFDODU�VSLQ�VSLQ�XWLOL]DQGR�XPD�SRWHQFLD�GD�RUGHP�

GH����:��-i�HP�DPRVWUDV�VyOLGDV��DV� LQWHUDo}HV�GLSRODUHV�GD�RUGHP�GH����N+]�VmR��

UHPRYLGDV��SRUpP�p�QHFHVViULR�R�XVR�GH�XPD�SRWHQFLD�PDLV�HOHYDGD���GH�FHUFD�GH�����

:�� ORJR� YHP� R� QRPH 'HVDFRSODPHQWR� GH� $OWD� 3RWrQFLD�� &RQWXGR� QHP� VHPSUH� VH�

FRQVHJXH�HOLPLQDU�WRWDOPHQWH�R�DFRSODPHQWR�GLSRODU�KHWHURQXFOHDU �$*8,$5��������
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2V� GHVDFRSODPHQWRV� KRPRQXFOHDUHV� QmR� DFRQWHFHP� HP� DQDOLVHV� GH�

VyOLGR� HP� 501� YLVWR� TXH QmR� VH� FRQVHJXH� GHVDFRSODU� GRLV� Q~FOHRV�

VHPHOKDQWHV��SRLV�DPERV�LUmR�SRVVXLU Q~PHURV GH�VSLQV LJXDLV �'8(5��������

8P�FDVR�VLPSOHV�WUDWD�VH�GD�OLJDomR�GLSROR�GLSROR�HQWUH�R�iWRPR�GR���&�H�

R� iWRPR�GH�KLGURJrQLR�� �+�� SDUD�KDYHU� R� GHVDFRSODPHQWR� HQWUH� RV�Q~FOHRV�H�

DSHQDV� VHU� REVHUYDGR� R� iWRPR� GH� ��&�� R� PpWRGR� FRQVLVWH� HP� DSOLFDU� XPD�

UDGLDomR� GH� UI� GH� DOWD� SRWrQFLD� QD� IUHTXrQFLD� GH� UHVVRQkQFLD� GR� SUyWRQ� GH�

IRUPD�FRQWLQXDGD��LVVR�IDUi�FRP�TXH�KDMD�D�VDWXUDomR�GDV�SRSXODo}HV�GH�VSLQV�

GR�SUyWRQ��ID]HQGR�FRP�TXH�DV�LQWHUDo}HV�HQWUH��+െ��&�QmR�DFRQWHoD��SRLV�RV�

Q~FOHRV� GR� ��&� QmR� FRQVHJXHP� VHQWLU� RV� QtYHLV� GH� HQHUJLD� GRV� Q~FOHRV� GRV�

SUyWRQV��$�SRWrQFLD�QHFHVViULD�SDUD�KDYHU�HVVH�GHVDFRSODPHQWR�YDULD�GH�����i�

����� :� �'8(5�� ������� 1R� PRPHQWR� HP� TXH� Ki� R� GHVDFRSODPHQWR�� XPD�

VHTXrQFLD�GH�SXOVRV�QHFHVViULD�SDUD�RV�Q~FOHRV�GR� ��&�p�HQWmR�DSOLFDGD��H�p�

REWLGR� R� VHX� ),'�� DLQGD� PDQWHQGR� D� LUUDGLDomR QR� �+�� 2� HVSHFWUR� JHUDGR�

FRQVWLWXLUi�DSHQDV�GRV�VLQDLV�GRV�FDUERQRV�

����&RPELQDo}HV�GDV�7pFQLFDV H�$OJXPDV�$SOLFDo}HV

1D PDLRULD�GRV�H[SHULPHQWRV�GH�501�HQYROYHQGR�DPRVWUDV�VyOLGDV�VH�

ID]�R�XVR�FRPELQDGR�GDV�WpFQLFDV SDUD�HOLPLQDomR�GRV�SUREOHPDV�JHUDGRV�HP

IXQomR� GDV� LQWHUDo}HV� KDPLOWRQLDQDV� H[WHUQDV� �LQWHUDo}HV� GH� GHVORFDPHQWR�

TXtPLFR� DQLVRWUySLFR�� LQWHUDo}HV� GLSRODUHV� H� TXDGUXSRODUHV�� �%21$*$0%$��

������$*8,$5��������

8P� H[HPSOR� GD DSOLFDomR� GH� GXDV� WpFQLFDV� FRPELQDGDV� p� YLVWD� QR�

H[SHULPHQWR UHDOL]DGR�SHOR�%21$*$0%$��������(OH�XWLOL]RX�D�WpFQLFD�GH�'(&�

MXQWR�FRP�D�WpFQLFD�0$6�QXPD�DPRVWUD�GH�DGDPDQWDQR��3ULPHLUR��HOH�IH]�XP�

H[SHULPHQWR� FRP� D� DPRVWUD� SDUDGD�� VHP� R� XVR� GDV� WpFQLFDV� �)LJXUD� ���D��

GHSRLV� DSHQDV�FRP�D� WpFQLFD�'(&��)LJXUD����E�� HP�VHJXLGD� DSHQDV�FRP�D�

WpFQLFD�0$6��)LJXUD����F���H SRU�~OWLPR XWLOL]DQGR�DV�GXDV�WpFQLFDV��)LJXUD����

G��
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)LJXUD�����2�(IHLWR�GH�GLIHUHQWHV�FRQGLo}HV�H[SHULPHQWDLV�VREUH�R�HVSHFWUR�GH�
��&�GR�DGDPDQWDQR�

)RQWH��%21$*$0%$�������

(VVHV� H[SHULPHQWRV�PRVWUDP� D� LPSRUWkQFLD� GR� XVR� GDV� GXDV� WpFQLFDV�

VLPXOWDQHDPHQWH��6HP D�DSOLFDomR�GH QHQKXPD GHVWDV WpFQLFDV �)LJXUD����D��

XPD� DPRVWUD� VyOLGD DSUHVHQWDUi� XP HVSHFWUR DODUJDGR� GHYLGR� jV LQWHUDo}HV

DQLVRWUySLFDV�H�GLSRODUHV��QHVVH�FDVR��FRP XPD�ODUJXUD�GR�VLQDO�GH������+]��

RFXOWDQGR� R RXWUR VLQDO GH� FDUERQR� QD� DPRVWUD� $� LPSRUWkQFLD� GH� VH� ID]HU�

SULPHLUDPHQWH�XP�H[SHULPHQWR�FRP�D�DPRVWUD�SDUDGD p�SDUD VDEHU�D�IDL[D�GD�

ODUJXUD�GD� OLQKD�HVSHFWUDO��SRLV�HOD�VHUi�~WLO�QD�DSOLFDomR�GD� WpFQLFD�GR�0$6��

6DEHQGR�VH�GD�ODUJXUD�GR�VLQDO��SRGH�VH�GHILQLU�D�IUHTXrQFLD�GH�URWDomR� RQGH�

GHYHUi� VHU�� QHVVH� FDVR�� LJXDO� RX� PDLRU� i� ���� .+]�� 8WLOL]DQGR� DSHQDV� R�

GHVDFRSODPHQWR� GR� �+ �)LJXUD� ���E��� SHUFHEH�VH� XPD� PHOKRULD� QR� HVSHFWUR��

SRGHQGR� DJRUD� REVHUYDU� R� RXWUR� VLQDO GR� FDUERQR�� SRUpP�� RV� VLQDLV�

DSUHVHQWDP�VH�ODUJRV��8WLOL]DQGR�Vy�D�WpFQLFD�0$6 �)LJXUD����F���D�ODUJXUD�GR�

VLQDO�GLPLQXLU�SDUD�����+]� H�XWLOL]DQGR DV�GXDV�WpFQLFD �)LJXUD����G��R HVSHFWUR

REWLGR�p EHP�UHVROYLGR��FRP�D�ODUJXUD GR�VLQDO�GH���� +]��FRPR�VHULD�REWLGR�VH�

IRVVH�XPD�DPRVWUD�OLTXLGD��%21$*$0%$��������'8(5��������

2XWUR� FDVR�� PRVWUD� D� YDQWDJHP� GD� FRPELQDomR� GD� WpFQLFD� &3� FRP� D�

WpFQLFD�0$6�� RQGH� IRUDP�H[HFXWDGDV�DQiOLVHV� GH�501� ��&�QR�HVWDGR� VyOLGR�

HP�XPD�DPRVWUD�GH�PDQJD�HVSDGD�

;ĂͿ

;ďͿ ;ĐͿ ;ĚͿ
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)LJXUD�����(VSHFWUR�GH�501�GR���&�GH�XPD�DPRVWUD�GH�PDQJD�

)RQWH��%$7+,67$�������

&RP� DSHQDV�D� WpFQLFD�&3� p� LPSRVVtYHO� REVHUYDU� RV TXDWURV FDUERQRV

SUHVHQWHV� QD� DPRVWUD�� SRLV� DSHQDV� XP� VLQDO� DODUJDGR� p� JHUDGR�� &RP� D�

FRPELQDomR� GD� WpFQLFD� 0$6 p� SRVVtYHO� YHU� WRGRV� RV� VLQDLV�� FRP� VHXV

GHVORFDPHQWRV�TXtPLFRV HVSHFtILFRV�

$R�FRPELQDU�VH�DV�WpFQLFDV�0$6�H�&3 GHYH�VH�OHYDU�HP�FRQVLGHUDomR��

SULPHLUDPHQWH��D�YHORFLGDGH�GH�URWDomR��SRLV�D�PHVPD�QmR�GHYH�VHU�UiSLGD D

SRQWR� GH� UHGX]LU� D� HILFLrQFLD� GH� WUDQVIHUrQFLD GD SRODUL]DomR� QHFHVViULD� QRV�

HQVDLRV�GH�&3��'8(5��������

�� 3UHSDUR�*HUDO�GH�XPD�$PRVWUD�SDUD�([SHULPHQWRV�QR�(VWDGR�6yOLGR�

7UDEDOKDU�FRP�DPRVWUDV�VyOLGDV�HP�501��FRPR�Mi�IRL�GLWR��QmR�QHFHVVLWD

R� SUp�WUDWDPHQWR� GD� DPRVWUD�� SRUpP�� H[LVWHP� DOJXQV� FXLGDGRV� QHFHVViULRV�

WDQWR� FRP� RV� URWRUHV �)LJXUD� ����� FRPR� SDUD� LQWURGX]LU� D� DPRVWUD� QR�PHVPR�

�9$5,$1��������

+i� DOJXPDV� DGYHUWrQFLDV� TXDQWR� DR� XVR� GH� URWRUHV�� Ê� QHFHVViULR�

FHUWLILFDU�VH� TXH� RV� PHVPRV� HVWmR� LVHQWRV� GH� PLFURILVVXUDV�� SRLV� TXDQGR�

VXEPHWLGRV� D� URWDo}HV�� PHVPR� HP� EDL[DV� YHORFLGDGHV�� SRGHP� FDXVDU�
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H[SORV}HV�� ([FHVVLYDV� YHORFLGDGHV� GH� URWDomR� SRGHP�� WDPEpP�� TXHEUi�ORV��

3RU�H[HPSOR��URWRUHV�GH�]LUF{QLD�GH�� PP�QmR�SRGHP�JLUDU�DFLPD�GH�����.+]�

�9$5,$1��������

2V� SULPHLURV� URWRUHV� XWLOL]DGRV� WLQKD� � FP� GH� GLkPHWUR� H� DWLQJLDP�

YHORFLGDGHV�GH�URWDomR�GH���i���.+]��$WXDOPHQWH�� Mi�VmR�HQFRQWUDGRV�URWRUHV�

FRP�GLkPHWURV�EHP�PHQRUHV� �����i�����PP��DWLQJLQGR�YHORFLGDGHV�GH�DWp����

.+]� �0$&.(1=,(� HW� DO��� ������� 2V� URWRUHV� PDLV� XWLOL]DGRV� VmR� GH� ]LUF{QLD�

�=U2��� EDVWDQWH� UHVLVWHQWHV� D� PXGDQoDV� GH� WHPSHUDWXUDV� ������ i� ���� �&��

�)LJXUD�����9$5,$1��������

$� DPRVWUD� VyOLGD� SUHFLVD� VHU� WULWXUDGD� XWLOL]DQGR� XP� DOPRIDUL]� H� SLOmR�

�)LJXUD� ���D��� HP� VHJXLGD�� FRORFD�VH�R� URWRU� QR� VHX� VXSRUWH� �)LJXUD� ���E�� H��

GHSRLV� FRP� XPD� HVSiWXOD�� HP� SHTXHQDV� TXDQWLGDGHV�� p� WUDQVIHULGR� R� Sy�

�)LJXUD� ���F�G��� HP� VHJXLGD�� D� DPRVWUD� p� FRPSULPLGD� SRU� XP� SDUDIXVR�

HVSHFLILFR�SDUD�WRUQDU�D�DPRVWUD�PDLV�FRPSDFWD�H�KRPRJrQHD��)LJXUD����H�I���

$�VHJXLU��VH�FRQWLQXD�D�DGLFLRQDU�H�FRPSULPLU�D�DPRVWUD�DWp DWLQJLU�D�SULPHLUD�

OLQKD�PDUFDGD�QR�SDUDIXVR� �)LJXUD� ���J�� TXH� LUi� FRLQFLGLU� FRP�R� WDPDQKR�GD�

WDPSD�GR�URWRU��7+(�5(621$1&(��������

)LJXUD���� 5RWRUHV GH�]LUF{QLD�GH�YiULRV GH�GLkPHWUR�

)RQWH���KWWS���ZZZ�WKHUHVRQDQFH�FRP������FDWHJRULHV�PDWHULDO�VFLHQFH�QPU�

WXWRULDO�PDV�URWRU�ILOOLQJ!��DFHVVDGR�HP�$EULO�GH������
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)LJXUD���� (WDSDV�GD�3UHSDUDomR�GD�DPRVWUD�VyOLGD�

)RQWH��KWWS���ZZZ�WKHUHVRQDQFH�FRP������FDWHJRULHV�PDWHULDO�VFLHQFH�QPU�WXWRULDO�

PDV�URWRU�ILOOLQJ!��DFHVVDQGR�HP�$EULO�GH������

���&RQVLGHUDo}HV�)LQDLV

2� SUHVHQWH� WUDEDOKR� GLVFXWLX DOJXPDV� LQIRUPDo}HV� SULQFLSDLV� VREUH� D�

7pFQLFD�GH�501�QR�HVWDGR�VyOLGR��PRVWUDQGR�DV� LQWHUDo}HV�TXH�RFRUUHP�HP�

XPD�DPRVWUD�VyOLGD�TXH��HP�IXQomR GHODV�UHVXOWDP�HP�XP�HVSHFWUR�FRP�VLQDLV�

DODUJDGRV��0DV�WDPEpP��GHVFUHYH�DOJXPDV�WpFQLFDV�XWLOL]DGDV�SDUD�PLQLPL]DU

HVVH�SUREOHPD TXH�DIHWDP�QD�LGHQWLILFDomR�GRV�FRPSRVWRV�

1D WpFQLFD�0$6�XWLOL]D�VH�XP�kQJXOR�PiJLFR�TXH�SRVLFLRQD�D�DPRVWUD��H�

VRE�XPD�YHORFLGDGH�yWLPD�DQXODP�DV�LQWHUDo}HV�DQLVRWUySLFDV H�GLSRODUHV GRV�

Q~FOHRV�HQYROYLGRV TXH�FDXVDP�R�DODUJDPHQWR��&RP�D�WpFQLFD�GH�SRODUL]DomR�

FUX]DGD� p SRVVtYHO WUDEDOKDU� FRP� Q~FOHRV�PHQRV� DEXQGDQWHV FRP� R�PHVPR�

WHPSR�GH� UHOD[DomR�GR�Q~FOHR�PDLV�DEXQGDQWH��(� SRU� ILP��D� WpFQLFD�GH�'(&�

PLQLPL]D� R� DODUJDPHQWR� GRV� VLQDLV� FDXVDGRV� SHODV� LQWHUDo}HV� GLSRODUHV�

KHWHURQXFOHUHV��

;ĂͿ
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$� 5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU� HP� VROXomR� Mi� p� FRQVLGHUDGD� XPD�

WpFQLFD� DPSODPHQWH� XWLOL]DGD�HP�GLYHUVDV�iUHDV�� PRVWUDQGR�VH�HILFLHQWH� SDUD�

GHWHUPLQDomR� H� DQiOLVHV� GH� PXLWRV� FRPSRVWRV�� &RP� R� DSHUIHLoRDPHQWR� GDV�

WpFQLFDV�TXH�WRUQDP�R�HVSHFWUR� GH�501�GR�HVWDGR�VyOLGR� FRP DOWD�UHVROXomR��

DPRVWUDV�VyOLGDV�HVWmR�VHQGR�PDLV�HVWXGDV��

1R�SUHVHQWH�PRPHQWR��QmR�VH�SRGH�WUDEDOKDU�FRP�DPRVWUDV�VyOLGDV�QR�

ODERUDWyULR�GH�501�GR�,4%�8)$/��SHOR� IDWR�GH�TXH�R�HTXLSDPHQWR�DLQGD�QmR�

IRL� LQVWDODGR�� 3RVWHULRUPHQWH�� p� LQWHUHVVDQWH� WRUQDU� HVVH� WUDEDOKR� PDLV�

FRQFUHWR��RX�VHMD�� ID]HU�XP�FRPSDUDWLYR�HQWUH�DV� WpFQLFDV�GH�501�GR�HVWDGR�

OtTXLGR� H� GR� HVWDGR� VyOLGR� XWLOL]DQGR� XPD�PHVPD� DPRVWUD�� LQLFLDOPHQWH�� XPD�

DPRVWUD� VLPSOHV�� SDUD� LGHQWLILFDU� VHU� Ki� DOJXPD� GLIHUHQoD� QR� HVSHFWUR�� TXH�

SURGX]D� LQIRUPDo}HV� VH� D� DPRVWUD� p� DIHWDGD� TXDQGR� GLVVROYLGD�� $OpP� GLVVR��

VHULD� LPSRUWDQWH� D� DSOLFDomR� GDV� WpFQLFDV� GH�501� QR� HVWDGR� VyOLGR�� FLWDGDV�

QHVWH�WUDEDOKR��SDUD�HVWXGDU�DV�PHOKRUHV�FRQGLo}HV�TXH�JHUHP�XP�HVSHFWUR�GH�

ERD�TXDOLGDGH��
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���5HIHUrQFLDV�%LEOLRJUiILFDV

���-Ò1,25��9DOWHU�/LPD��(VSHFWU{PHWUR�GH�5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�

6XSHU�+HWHUyGLQR� GH� %DQGD� /DUJD� 7HVH�� 'HSDUWDPHQWR� GH� 0DWpULD�

&RQGHQVDGD�H�)tVLFD�(VWDWtVWLFD�&HQWUR�%UDVLOHLUR�GH�3HVTXLVDV�)tVLFDV��5LR�GH�

-DQHLUR�������

���6$1726��3ROLDQD�0DFHGR�GRV�'HVHQYROYLPHQWR�GD�WpFQLFD�GH�SUHFHVVmR�

OLYUH� QR� HVWDGR� HVWDFLRQiULR� SDUD� DXPHQWDGR� GD� UD]mR� VLQDO� UXtGR� HP�

HVSHFWURV� GH� 501� GH� DOWD� UHVROXomR�'LVVHUWDomR� ,QVWLWXWR� GH� 4XtPLFD� GH�

6mR�&DUORV� 8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�&DUORV�������

���1(772��$QWRQLR�0DUFKL��$QiOLVH�GD�,QIOXrQFLD�GRV�SDUkPHWURV�HVSHFWUDLV�

GD�501�&:)3�HP�0HGLGDV�4XDQWLWDWLYDV�HP�)OX[R�'LVVHUWDomR� ,QVWLWXWR�GH�

4XtPLFD�GH�6mR�&DUORV��8QLYHUVLGDGH�GH�6mR�3DXOR� 6mR�&DUORV�������

��� *,/�� 9LFWRU� 0�� 6��� *(5$/'(6�� &DUORV� )�� *�� &��� 5HVVRQkQFLD� 0DJQpWLFD�

1XFOHDU��)XQGDPHQWRV��0pWRGRV�H�$SOLFDo}HV��)XQGDomR�&DORXVWH*XOEHQNLDQ��

/LVERD���������

���+2125$72��+HUFtOLR�'H�$QJHOL� (VWXGR�SRU�501�QR�HVWDGR�VyOLGR�VREUH�

D�RFRUUrQFLD�GH�IyVIRUR�HP�PDWHULDLV�FDUERQRVRV�REWLGRV�SRU�WUDWDPHQWRV�

WpUPLFRV� QD� SUHVHQoD� GH� iFLGR� IRVIyULFR�'LVVHUWDomR� &HQWUR� GH� &LrQFLDV�

([DWDV� 8QLYHUVLGDGH�)HGHUDO�GR�(VStULWR�6DQWR� 9LWyULD�������

���%$7+,67$��$QGUp�/XLV�%RQILP H�6LOYD��3ULQFtSLRV�%iVLFRV�GH�5HVVRQkQFLD�

0DJQpWLFD�1XFOHDU�GR�(VWDGR�6yOLGR�'LVVHUWDomR��,QVWLWXWR�GH�)tVLFD�GH�6mR�

&DUORV��8QLYHUVLGDGH�GH�6mR�3DXOR�6mR�&DUORV� �����

���0$)5$�� /XtV�0LJXHO�0RQWHLUR��501� GH�0DWHULDLV� +tEULGRV� ,QRUJkQLFRV�

2UJkQLFRV� &ULVWDOLQRV�� 0pWRGRV� H� $SOLFDo}HV�7HVH� 'HSDUWDPHQWR� GH�

4XtPLFD�GD�8QLYHUVLGDGH�GH�$YHLUR��8QLYHUVLGDGH�GH�$YHLUR� $YHLUR�������

���6,/9$��1��0��6��7$9(5(6��0�� ,��%��$SOLFDomR�GH�7pFQLFDV�&RPELQDGDV�GH�

105� QR� (VWDGR� 6yOLGR� SDUD� $YDOLDomR� GR� 6LVWHPD� (3'0�33D�� 3ROtPHURV��

&LrQFLD�H�7HFQRORJLD��S��������������
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��� 3$6626�� $�� $��� 7$9(5(6�� 0�� ,�� %��� 1(72�� 5�� &�� 3��� 025(,5$�� /�� $���

)(55(,5$�� $�� *�� 2EWHQomR� GH� 1DQRFRPSyVLWR GH� (9$�6Ë/,&$� H�

&DUDFWHUL]DomR� SRU� 5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU� QR� (VWDGR� 6yOLGR��

3ROtPHURV��Y������Q�����S���������������

���0$==2/$�� $�� $�� 5HVVRQkQFLD� PDJQpWLFD�� SULQFtSLRV� GH� IRUPDomR� GD�

LPDJHP� H� DSOLFDo}HV� HP� LPDJHP� IXQFLRQDO�� 5HYLVWD� %UDVLOHLUD� GH� )tVLFD�

0pGLFD��Y�����Q�����S����������������

����%21$*$0%$��7LWR�-RVp��(VSHFWURVFRSLD�GH�$OWD�5HVROXomR�HP�6yOLGRV�

SRU�5HVVRQkQFLD�0DJQpWLFD�1XFOHDU��7HVH��,QVWLWXWR�GH�)tVLFD�H�4XtPLFD�GH�

6mR�&DUORV��8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�&DUORV������

���� /,­2�� /� 0��� &+2=(�� 5��� &$9$/&$17(�� 3�� 3�� $��� 6$1726�� 6�� GD� &���

)(55,��3��+��3HUILO�4XtPLFR�GH�&XOWLYDUHV� GH�)HLMmR� �3KDVHROXVYXOJDULV�� SHOD�

7pFQLFD�GH�+LJK�5HVROXWLRQ�0DJLF�$QJOH6SLQQLQJ��+5�0$6���4XtPLFD�1RYD��Y��

����Q�����S����������������

���� %8*$<�� '�� (�� 6ROLG�6WDWH� 1XFOHDU� 0DJQHWLF� 5HVRQDQFH� 6SHFWURVFRS\��

7KHRU\�DQG�3KDUPDFHXWLFDO�$SSOLFDWLRQV��3KDUPDFHXWLFDO�5HVHDUFK��Y������Q��

��������

���� +2//(5�� )�� -�� 6.22*�� '�� $��� &528&+�� 6�� 5�3ULQFtSLRV� GH� $QDOLVH�

,QVWUXPHQWDO�����HG���3RUWR�$OHJUH��(G��%RRNPDQ�������

����6,/9(567(,1� 5��0���:(%67(5��)��;��,GHQWLILFDomR�(VSHFWURPpWULFD�GH�

&RPSRVWRV� 2UJkQLFRV�� ��� HG��� 5LR� GH� MDQHLUR�� (G�� /LYURV� 7pFQLFRV� H�

&LHQWtILFRV��������S����������

����6$1726� 3ULVFLOD�6DUFLQHOOL�GRV��(VWXGR�GRV�PHFDQLVPRV�GH� IRUPDomR�

GDV� HVSpFLHV� 31 H� 16� QR� PHLR� LQWHUHVWHODU�� HP� FRPHWDV� H� DWPRVIHUDV�

SODQHWiULDV��'LVVHUWDomR�'HSDUWDPHQWR�GH�4XtPLFD�GD�38&�5LR��8QLYHUVLGDGH�

)HGHUDO�GR�5LR�GH�-DQHLUR��5LR�GH�-DQHLUR� �����

���� $0$5$/�� )DELDQD� 0RUWLPHU��8VR� GD� (VSHFWURVFRSLD� GH� 5HVVRQkQFLD�

0DJQpWLFD� 1XFOHDU� GH� �+� H� ��&� QD� DQiOLVH� GH� XYDV� H� YLQKRV� EUDVLOHLURV��
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'LVVHUWDomR�� 'HSDUWDPHQWR� GH� 4XtPLFD�� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD�

&DWDULQD��)ORULDQySROLV�������

���� /2:(�� ,�-�)UHH� ,QGXFWLRQ� 'HFD\V� RI� 5RWDWLQJ� 6ROLGV�� 3K\VLFDO�

5HYLHZ/HWWHUV��Q�����S����������������

����$*8,$5��0��5��0��3��GH��*(0$/��$��/���*,/��5��$��GD�6��6��&DUDFWHUL]DomR�

GH�3ROLPRUILVPR�HP�)iUPDFRV�SRU�5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�QR�(VWDGR�

6yOLGR��4XtPLFD�1RYD��Y������Q����������

����*5,)),1��5��*��3,1(6��$���:$8*+��-��6��2EVHUYDWLRQ�RI� ��& ���1�GLSRODU�

FRXSOLQJV� LQ�VLQJOH�FU\VWDOV�RI�JO\FLQH��7KH� -RXUQDO� RI� &KHPLFDO� 3K\VLFV�� Y��

����Q� ��������

����.2/2'=,(-6.��:��./,12:6.,��-��.LQHWLFV RI�&URVV�3RODUL]DWLRQ�LQ�6ROLG�

6WDWH�105��$�*XLGH�IRU�&KHPLVWV�&KHPLFDO5HYLHZV��Y�������1����������

���� )5(,7$6� -DLU� &DUORV� &KHFRQ� GH�(VWXGR� GH� PDWHULDLV� FDUERQRVRV�

REWLGRV�SRU�GHFRPSRVLomR� WpUPLFD�GH�SUHFXUVRUHV�RUJkQLFRV� DWUDYpV�GH�

UHVVRQkQFLD� PDJQpWLFD� QXFOHDU� GH� DOWD� UHVROXomR� HP� FRQMXQomR� FRP�

RXWUDV�WpFQLFDV�H[SHULPHQWDLV��7HVH��&HQWUR�%UDVLOHLUR�GH�3HVTXLVDV�)tVLFDV��

5LR�GH�-DQHLUR��������

���� $/,$�� $��� *$1$3$7+<�� 6��� *5227�� +�� -�� /�� GH�� 0DJLF� DQJOH� VSLQQLQJ�

�0$6�� 105�� D� QHZ� WRRO� WR� VWXG\� WKH� VSDWLDO� DQG� HOHFWURQLF� VWUXFWXUH� RI�

SKRWRV\QWKHWLF�FRPSOH[HV�3KRWRV\QWK�5HV��Y�������S�����±����������

���� 5HVLGXDO� GLSRODU� &RXSOLQJ�� 'LVSRQtYHO HP��

�KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�5HVLGXDOBGLSRODUBFRXSOLQJ!��DFHVVDGR�HP $EULO�GH�

�����

���� 7KH� 5HVRQDQFH�� 'LVSRQtYHO� HP��

�KWWS���ZZZ�WKHUHVRQDQFH�FRP������FDWHJRULHV�PDWHULDO�VFLHQFH�QPU�WXWRULDO�

PDV�URWRU�ILOOLQJ!��DFHVVDGR�HP�$EULO�GH������

����&,35,$12��'DQLHO�)HUQDQGHV�(VWXGR GH�PDWHULDLV� FDUERQRVRV�VyOLGRV�

REWLGRV�SHOD�SLUyOLVH�GR�JiV�QDWXUDO�YLD�SODVPD�SRU�PHLR�GH�5HVVRQkQFLD�



ϲϳ

0DJQpWLFD� 1XFOHDU� QR� HVWDGR� VyOLGR�0RQRJUDILD�� 8QLYHUVLGDGH� )HGHUDO� GR�

(VStULWR�6DQWR�'HSDUWDPHQWR�GH�)tVLFD��9LWyULD�������

���/$5,��$��3,7$.��0��%���&2/(6��6��-���5((6��*��-���'$<��6��3���60,7+��0�

(���+$11$��-��9���:$//,6��-��'��0RGHOV�IRU�LQFRPSOHWH�QXFOHRSKLOLF�DWWDFN�RQ�D�

SURWRQDWHG� FDUERQ\O� JURXS� DQG� HOHFWURQ�GHILFLHQWDONHQHV�� VDOWV�

DQG ]ZLWWHULRQV IURP���GLPHWK\ODPLQR�QDSKWKDOHQH���FDUEDOGHK\GH��2UJDQLF�	

%LRPROHFXODU�&KHPLVWU\��Y������S ��������������

���� 0$&.(1=,(�.�-�'��� 60,7+�0�(�� 0XOWLQXFOHDU� 6ROLG�6WDWH� 1XFOHDU�
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(OVHYLHU�VFLHQFH�/WG�������

����'8(5��0��-��,QWURGXFWLRQ�WR�6ROLG�6WDWH�105�6SHFWURVFRS\��*DUVLQJWRQ�
5RDG��8QLWHG�.LQJGRP� (G�%ODFNZHOO3XEOLVKLQJ/WG�������

���� :LOPDG/DEJODVV�� 'LVSRQLYHO� HP�� �KWWS���ZZZ�ZLOPDG�ODEJODVV�FRP�!�
DFHVVDGR�HP�$EULO�GH������

����*,/��9��0��6���*(5$/'(6��&��)��*��&��5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�±
)XQGDPHQWRV�� 0pWRGRV� H� $SOLFDo}HV�� ��� HG��� /LVERD�� (G�� )XQGDomR�
&DORXVWH*XOEHQNLDQ��������S����������

���� 7ULIHQLOIRVILQD�� 'LVSRQtYHO� HP��KWWS���SW�ZLNLSHGLD�RUJ�ZLNL�7ULIHQLOIRVILQD!��
DFHVVDGR�HP�0DLR�GH������

���� '27<�� )�� 'DYLG�� 6ROLG� 6WDWH� 105� 3UREH�
'HVLJQ�(QF\FORSHGLDRI0DJQHWLF5HVRQDQFH�� 'LVSRQtYHO�
HP��KWWS���RQOLQHOLEUDU\�ZLOH\�FRP�GRL����������6,&,���������������������&�
����$,'�&05���(����&2���<�DEVWUDFW!��DFHVVDGR�HP�0DLR�GH������

����/(9,77��0��+��6SLQ�G\QDPLFV��1RYD�,RUTXH��-RKQ�:LOH\	�6RQV�������

��� )5(,7$6�� -�� &�� &�5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU�� IXQGDPHQWRV� H�
DSOLFDo}HV�� 'LVSRQtYHO�
HP��KWWS���ZZZ�FFH�XIHV�EU�MDLU�ZHE�105B)XQGB$SSOB&RPSOHWRB)$(6$�SGI!��
DFHVVDGR�HP�0DLR�GH������

���� %$7+,67$�� $QGUp� /XLV� %RQILP� H� 6LOYD�(OHPHQWRV� +LVWyULFRV� GH�
5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU�,QVWLWXWR� GH� )tVLFD� GH� 6mR� &DUORV�� 6mR�
3DXOR�������
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