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$JUDGHoR�DR�PHX�SURIHVVRU�H�RULHQWDGRU�)DELDQR�6FULSWRUH�GH�&DUYDOKR�SRU�

PH�DX[LOLDU�QD�UHDOL]DomR�GHVWH�WUDEDOKR��DV�SURIHVVRUDV�$QHOLVH�0XQDUHWWR�)RQVHFD�H�

.HLNR� 9HURQLFD� 2QR� )RQVHFD� SHOD� DMXGD� SUHVWDGD� QR� SURFHVVR� GH� VXEPLVVmR� GD�

SURSRVWD� j� FRPLVVmR� DYDOLDGRUD�� DR� FRRUGHQDGRU� GR� FXUVR� GH� (QJHQKDULD� GH�

&RPSXWDomR�� SURIHVVRU� %RJGDQ� 7RPR\XNL� 1DVVX� SHODV� LQVWUXo}HV� FRP� UHODomR� D�

HVFULWD�GR�WUDEDOKR�GH�FRQFOXVmR�GH�FXUVR��DR�FRUSR�GRFHQWH�UHVSRQViYHO�SHOR�HQVLQR�

GR�FRQKHFLPHQWR�WHyULFR�H�WpFQLFR��SURIHVVRUHV�'RXJODV�5REHUWR�-DNXELDN��+XPEHUWR�

5HPLJLR�*DPED��+HLWRU�6LOYHULR�/RSHV��$QD�&ULVWLQD�%DUUHLUDV�.RFKHP�9HQGUDPLQ��

-RDR�$OEHUWR�)DEUR��&HVDU�$XJXVWR�7DFOD��3DXOR�&H]DU�6WDG]LV]��5LFDUGR�'XWUD�GD�

6LOYD�� *XVWDYR� %HQYHQXWWL� %RUED�� $QGUH� 6FKQHLGHU� GH� 2OLYHLUD�� ,QDFLR� $QGUXVNL�

*XLPDUDHV�� :LOVRQ� +RUVWPH\HU� %RJDGR�� -XOLDQR� 0RXUDR� 9LHLUD�� )DELDQD� 3RWWNHU��

0DUFHOR� 0LNRV]� *RQFDOYHV�� 0LJXHO� $QWRQLR� 6RYLHU]RVNL�� 3DXOR� 5REHUWR� %UHUR� GH�

&DPSRV�� -RDR� ,VUDHO� %HUQDUGR�� &H]DU� 0DQXHO� 9DUJDV� %HQLWH]�� +HUPHV� ,ULQHX� 'HO�

0RQHJR��5DXO�0DUTXHV�3HUHLUD�)ULHGPDQQ��/HDQGUR�%DWLVWD�GH�$OPHLGD��/DXGHOLQR�

&RUGHLUR� %DVWRV�� 0DXUR� 6HUJLR� 3HUHLUD� )RQVHFD�� /XL]� $XJXVWR� 3HOLVVRQ�� 5LFDUGR�

/XGHUV��*UHJRULR�-HG\Q��/XL]�$OEHUWR�3DYHOVN\�GD�&RVWD�H�3DXOD�)UDQFLV�%HQHYLGHV������
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2V� EDQFRV� GH� GDGRV� UHODFLRQDLV� VmR� HVWUXWXUDV� GH� DUPD]HQDPHQWR� GH� GDGRV� TXH�
WUDEDOKDP�HP�FRQMXQWR�GH�RXWURV�VRIWZDUHV�GLVSRQLELOL]DQGR�LQIRUPDo}HV�UHOHYDQWHV�
SDUD�D�H[HFXomR�GRV�PHVPRV��$GYLQGR�GH�XP�FRQFHLWR�FULDGR�QD�GpFDGD�GH�������R�
PRGHOR� UHODFLRQDO�� HVWD� WHFQRORJLD� YHP� VHQGR� DSULPRUDGD� SDUD�DORFDU� H� UHFXSHUDU�
LQIRUPDo}HV�GH�IRUPD�UiSLGD�H�FRQVLVWHQWH��(P�YLUWXGH�GHVWH�IDWR��HVWUXWXUDV�VLPSOHV�
GH� DUPD]HQDPHQWR� GH� GDGRV� VH� WRUQDUDP� VLVWHPDV� TXH� JHUHQFLDP� JUDQGHV�
TXDQWLGDGHV� GH� LQIRUPDo}HV�� UHDOL]DQGR� DWp� PHVPR� FiOFXORV� FRP� R� FRQWH~GR�
DUPD]HQDGR�H�GLVSRQLELOL]DQGR�UHVXOWDGRV�TXH�DMXGDP�QDV�GHFLV}HV�GH�QHJyFLR�GDV�
HPSUHVDV��&RPR�H[LVWHP�GLYHUVRV�VLVWHPDV�JHUHQFLDGRUHV�GH�EDQFRV�GH�GDGRV�FRP�
ILQDOLGDGHV�GLVWLQWDV��HVWH�WUDEDOKR�UHDOL]RX�XPD�DQiOLVH�FRPSDUDWLYD�GH�VLVWHPDV�GD�
FDWHJRULD�2/73��HQWUHJDQGR�FRPR�PpWULFD�FRPSDUDWLYD�R�WHPSR�TXH�HVWHV�VLVWHPDV�
GHPRUDP�SDUD�H[HFXWDU� ORWHV�GH�FRPDQGRV�64/�HP�XP�DPELHQWH�PRQRXVXiULR��2�
WUDEDOKR�DYDOLRX�R�GHVHPSHQKR�GHVWDV� IHUUDPHQWDV�FRP�GLIHUHQWHV�TXDQWLGDGHV�GH�
RSHUDo}HV��$�FRPSDUDomR�IRL�UHDOL]DGD�HQWUH�WUrV�VRIWZDUHV��0\64/��3RVWJUH64/�H�
)LUHELUG�� (VWHV� IRUDP� HVFROKLGRV� XWLOL]DQGR� XP� URE{� GH� SHVTXLVDV� TXH� DYDOLD� D�
SUHIHUrQFLD� GHVVDV� IHUUDPHQWDV� HQWUH� SURMHWLVWDV� GH� VRIWZDUH�� 3DUD� D� HVFROKD� GRV�
JHUHQFLDGRUHV��SURFXURX�VH�PHVFODU�IHUUDPHQWDV�GH�DOWR�H�EDL[R�FRQFHLWR�QR�PHUFDGR��
SDUD�TXH�IRVVH�SRVVtYHO�YHULILFDU�VH�Ki�GLIHUHQoDV�VLJQLILFDWLYDV�GH�GHVHPSHQKR�HQWUH�
RV�VLVWHPDV��
�

3DODYUDV�&KDYH��%DQFR�GH�'DGRV��$QiOLVH�GH�'HVHPSHQKR��$QiOLVH�4XDQWLWDWLYD��
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5HODWLRQDO� GDWDEDVHV� DUH� GDWD� VWRUDJH� VWUXFWXUHV� WKDW� ZRUN� WRJHWKHU� ZLWK� RWKHU�
VRIWZDUH��SURYLGLQJ� UHOHYDQW� LQIRUPDWLRQ� IRU� WKHLU� H[HFXWLRQ��&RPLQJ� IURP�D�FRQFHSW�
FUHDWHG� LQ� WKH� ����V�� WKH� UHODWLRQDO� PRGHO�� WKLV� WHFKQRORJ\� KDV� EHHQ� LPSURYHG� WR�
DOORFDWH�DQG�UHWULHYH�LQIRUPDWLRQ�TXLFNO\�DQG�FRQVLVWHQWO\��'XH�WR�WKLV�IDFW��VLPSOH�GDWD�
VWRUDJH�VWUXFWXUHV�KDYH�EHFRPH�V\VWHPV�WKDW�PDQDJH�ODUJH�DPRXQWV�RI�LQIRUPDWLRQ��
HYHQ�SHUIRUPLQJ�FDOFXODWLRQV�ZLWK�WKH�VWRUHG�FRQWHQW�DQG�SURYLGLQJ�UHVXOWV� WKDW�KHOS�
FRPSDQLHV
�EXVLQHVV�GHFLVLRQV��$V�WKHUH�DUH�VHYHUDO�GDWDEDVH�PDQDJHPHQW�V\VWHPV�
IRU�GLIIHUHQW�SXUSRVHV��WKLV�ZRUN�FDUULHG�RXW�D�FRPSDUDWLYH�DQDO\VLV�RI�V\VWHPV�LQ�WKH�
2/73�FDWHJRU\��GHOLYHULQJ�DV�D�FRPSDUDWLYH�PHWULF�WKH�WLPH�LW�WDNHV�WKHVH�V\VWHPV�WR�
H[HFXWH�EDWFKHV�RI�64/�FRPPDQGV�LQ�D�VLQJOH�XVHU�HQYLURQPHQW��7KH�ZRUN�HYDOXDWHG�
WKH�SHUIRUPDQFH�RI�WKHVH�WRROV�ZLWK�GLIIHUHQW�DPRXQWV�RI�RSHUDWLRQV��7KH�FRPSDULVRQ�
ZDV�PDGH�EHWZHHQ�WKUHH�VRIWZDUHV��0\64/��3RVWJUH64/�DQG�)LUHELUG��7KHVH�ZHUH�
FKRVHQ� XVLQJ�D� UHVHDUFK� URERW� WKDW�DVVHVVHV� WKH�SUHIHUHQFH�RI� WKHVH� WRROV� DPRQJ�
VRIWZDUH�GHVLJQHUV��)RU�WKH�FKRLFH�RI�PDQDJHUV��ZH�WULHG�WR�PL[�KLJK�DQG�ORZ�FRQFHSW�
WRROV�LQ�WKH�PDUNHW��VR�WKDW�LW�ZDV�SRVVLEOH�WR�YHULI\�LI�WKHUH�DUH�VLJQLILFDQW�GLIIHUHQFHV�
LQ�SHUIRUPDQFH�EHWZHHQ�WKH�V\VWHPV��
�
.H\ZRUGV��'DWDEDVH��3HUIRUPDQFH�$QDO\VLV��4XDQWLWDWLYH�$QDO\VLV��
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)LJXUD�����6LVWHPD�GH�*HUHQFLDGRU�GH�%DQFR�GH�'DGRV�������������������������������������������
)LJXUD�����([HPSOR�GH�XPD�UHODomR�HP�EDQFR�GH�GDGRV�UHODFLRQDLV����������������������
)LJXUD�����2SHUDo}HV�&58'����������������������������������������������������������������������������������������
)LJXUD�����&RPSRVLomR�GD�/LQJXDJHP�64/���������������������������������������������������������������
)LJXUD�����5HSUHVHQWDomR�GDV�5HODo}HV�&URZV�)RRW������������������������������������������������
)LJXUD�����$VVRFLDo}HV�GR�PRGHOR�(�5�SHOD�UHSUHVHQWDomR�&URZV�)RRW����������������
)LJXUD�����&DPDGDV�GH�&yGLJR�GH�&RPXQLFDomR�-'%&�H�-3$���������������������������������
)LJXUD�����([HFXomR�GH�/RWHV�GH�&RPDQGRV�SRU�%DWFK�3URFHVVLQJ�����������������������
)LJXUD���±�'LDJUDPD�GH�([HFXomR�GH�XPD�-DYD�9LUWXDO�0DFKLQH����������������������������
)LJXUD����±�)XQFLRQDPHQWR�GR�0XOWLWKUHDGLQJ�-DYD�������������������������������������������������
)LJXUD����±�&LFOR�GH�'HVHQYROYLPHQWR�GR�%HQFKPDUN���������������������������������������������
)LJXUD������*HUDomR�GH�Q~PHURV�UDQG{PLFRV�-DYD��������������������������������������������������
)LJXUD������'LDJUDPD�80/�GH�3HUILO�GR�3URMHWR���������������������������������������������������������
)LJXUD������'LDJUDPD�6HTXHQFLDO�80/�SDUD�7HVWHV�FRP�DV�2SHUDo}HV�&58'������
)LJXUD������'LDJUDPD�6HTXHQFLDO�80/�SDUD�7HVWHV�FRP�DV�2SHUDo}HV�''/���������
)LJXUD����±�7DEHOD�&ULDGD�SDUD�RV�7HVWHV�FRP�DV�2SHUDo}HV�&58'����������������������
)LJXUD������)XQomR�GH�&ULDomR�GH�7DEHODV�H�$WULEXWRV�GH�XPD�%DVH�GH�'DGRV����
)LJXUD������%DVH�GH�'DGRV�SDUD�7HVWHV�FRP�D�/LQJXDJHP�64/�GR�WLSR�''/���������
)LJXUD������9LVXDOL]DomR�GH�'DGRV�,QVHULGRV�������������������������������������������������������������
)LJXUD������)OX[RJUDPD�GR�$OJRULWPR�GH�,QVHUomR�GH�9DORUHV���������������������������������
)LJXUD������$WULEXLomR�GH�9DORUHV�QRV�$WULEXWRV�GDV�7DEHODV����������������������������������
)LJXUD������9LVXDOL]DomR�GH�'DGRV�GD�)XQomR�GH�6HOHomR���������������������������������������
)LJXUD������0HQX�GD�,QWHUIDFH�*UiILFD�GR�3URMHWR������������������������������������������������������
)LJXUD����±�2SHUDo}HV�GH�,QVHUomR�FRP�3HTXHQR�9ROXPH�GH�'DGRV���������������������
)LJXUD����±�2SHUDo}HV�GH�,QVHUomR�FRP�*UDQGHV�9ROXPHV�GH�'DGRV�������������������
)LJXUD������2SHUDo}HV�GH�6HOHomR�FRP�3HTXHQRV�9ROXPHV�GH�'DGRV�������������������
)LJXUD������2SHUDo}HV�GH�6HOHomR�FRP�*UDQGHV�9ROXPH�GH�'DGRV�����������������������
)LJXUD������2SHUDo}HV�GH�0RGLILFDomR�FRP�3HTXHQRV�9ROXPH�GH�'DGRV��������������
)LJXUD������2SHUDo}HV�GH�0RGLILFDomR�FRP�*UDQGHV�9ROXPH�GH�'DGRV����������������
)LJXUD������2SHUDo}HV�GH�([FOXVmR�FRP�3HTXHQRV�9ROXPHV�GH�'DGRV����������������
)LJXUD������2SHUDo}HV�GH�([FOXVmR�FRP�*UDQGHV�9ROXPHV�GH�'DGRV�������������������
)LJXUD������&RQVXPR�GH�7HPSR�GDV�2SHUDo}HV�&58'�±�3RVWJUH64/�������������������



�
�

)LJXUD������&RQVXPR�GH�7HPSR�GDV�2SHUDo}HV�&58'�±�)LUHELUG���������������������������
)LJXUD������&RQVXPR�GH�7HPSR�GDV�2SHUDo}HV�&58'���0\64/����������������������������
)LJXUD������*UiILFR�GR�7HPSR�GH�&ULDomR�GH�7DEHODV�QRV�%DQFRV�GH�'DGRV���������
)LJXUD������*UiILFR�GR�7HPSR�GH�([FOXVmR�GH�7DEHODV�QRV�%DQFRV�GH�'DGRV������
)LJXUD������([HPSOR�GH�%DVH�GH�'DGRV�FRP�R�0RGHOR�(�5�������������������������������������
)LJXUD������*UiILFRV�GDV�2SHUDo}HV�&58'�FRP�XPD�$PRVWUD�������������������������������
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7DEHOD�����)RUPDWR�GH�6XEOLQJXDJHQV�64/���������������������������������������������������������������
7DEHOD�����'LIHUHQoDV�HQWUH�6LVWHPDV�2/73�H�2/$3�������������������������������������������������
7DEHOD�����1RPHV�GRV�HOHPHQWRV�GD�EDVH�GH�GDGRV�ILFWtFLD������������������������������������
7DEHOD�����7DEHOD�GH�0RGLILFDomR�GH�9DORUHV�������������������������������������������������������������
7DEHOD�����&RQILJXUDomR�GR�&RPSXWDGRU�GH�7HVWH����������������������������������������������������
7DEHOD�����7DEHOD�GH�YHUV}HV�GRV�EDQFRV�GH�GDGRV�XWLOL]DGRV��������������������������������
7DEHOD�����5HVXOWDGRV�2EWLGRV�GR�7UDEDOKR�5HODFLRQDGR���������������������������������������
�
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$&,'� � � $WRPLFLW\��&RQVLVWHQF\��,VRODWLRQ��'XUDELOLW\�

$16,� � � $PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH�

$3,� � � $SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH�

$52� � � $UP\�5HVHDUFK�2IILFH�

$6ñ$3� � $16,�64/�6WDQGDUG�DQG�3RUWDEOH� �

&58'�� � &UHDWH��5HDG��8SGDWH�DQG�'HOHWH� �
'$53$� � 'HIHQVH�$GYDQFHG�5HVHDUFK�3URMHFWV�$JHQF\�

'&/� � � 'DWD�&RQWURO�/DQJXDJH�
''/� � � 'DWD�'HILQLWLRQ�/DQJXDJH�
'0/� � � 'DWD�0DQLSXODWLRQ�/DQJXDJH�

'4/� � � 'DWD�4XHU\�/DQJXDJH�

'7/� � � 'DWD�7UDQVDFWLRQ�/DQJXDJH�

('%� � � (QJLQHHULQJ�'DWDEDVH�%HQFKPDUN�

(�5� � � (QWLGDGH�5HODFLRQDPHQWR�

,%0� � � ,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�

,'(� � � ,QWHJUDWHG�'HYHORSPHQW�(QYLURPHQW�

-'%&�� � -DYD�'DWDEDVH�&RQQHFWLYLW\�

-3$� � � -DYD�3HUVLVWHQFH�$3,�

-90� � � -DYD�9LUWXDO�0DFKLQH�

1R64/� � 1RW�2QO\�64/�

16)� � � 1DWLRQDO�6FLHQFH�)RXQGDWLRQ�
2/$3�� � 2Q�/LQH�$QDO\WLFDO�3URFHVVLQJ�

2/73�� � 2Q�/LQH�7UDQVDFWLRQ�3URFHVVLQJ�

250� � � 2EMHFW�5HODWLRQDO�0DSSLQJ�

3+3� � � +\SHUWH[W�3UHSURFHVVRU�

6*%'�� � 6LVWHPD�*HUHQFLDGRU�GH�%DQFR�GH�'DGRV�

6*%'5� � 6LVWHPD�*HUHQFLDGRU�GH�%DQFR�GH�5HODFLRQDO� � � �

64/� � � 6WUXFWXUHG�4XHU\�/DQJXDJH�� ��

73&� � � 7UDQVDFWLRQ�3URFHVVLQJ�3HUIRUPDQFH�&RXQFLO���

80/� � � 8QLILHG�0RGHOLQJ�/DQJXDJH�� �
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���� 2%-(7,926������������������������������������������������������������������������������������������������������

������2EMHWLYR�*HUDO������������������������������������������������������������������������������������������������

������2EMHWLYRV�(VSHFtILFRV�������������������������������������������������������������������������������������

����-867,),&$7,9$����������������������������������������������������������������������������������������������������
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����352&(662�3$5$�$�&216758dÆ2�'(�80�%(1&+0$5.�����������������������������

������&ULWpULRV�*HUDLV�GH�XP�%HQFKPDUN����������������������������������������������������������������

������&DUDFWHUL]DomR�GD�&DUJD�GH�7UDEDOKR�����������������������������������������������������������

������)DWRUHV�([SHULPHQWDLV�����������������������������������������������������������������������������������

������0pWULFDV����������������������������������������������������������������������������������������������������������

������0RGHOR�GD�%DVH�GH�'DGRV�����������������������������������������������������������������������������

������$SOLFDo}HV�GH�0DQLSXODomR�GD�%DVH�GH�'DGRV���������������������������������������������

������4XDQWLGDGH�GH�0HGLo}HV�������������������������������������������������������������������������������
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������3ODQHMDPHQWR�������������������������������������������������������������������������������������������������
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����6LVWHPD�GH�*HUDomR�GH�%DVH�GH�'DGRV�$XWRPiWLFR��������������������������������������������
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������,QVHUomR�GH�'DGRV�����������������������������������������������������������������������������������������
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����6LVWHPDV�GH�$UPD]HQDPHQWR�GH�5HVXOWDGRV�������������������������������������������������������

������$UPD]HQDPHQWR�HP�$UTXLYR�7H[WR����������������������������������������������������������������

������$UPD]HQDPHQWR�QR�([FHO������������������������������������������������������������������������������

����5(68/7$'26�2%7,'26����������������������������������������������������������������������������������������

����$PELHQWH�GH�6LPXODomR����������������������������������������������������������������������������������������
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����3URFHGLPHQWR�GH�([HFXomR�GRV�7HVWHV����������������������������������������������������������������

����7HPSR�GH�5HDOL]DomR�GRV�7HVWHV������������������������������������������������������������������������

����5HDOL]DomR�GRV�7HVWHV������������������������������������������������������������������������������������������

������2SHUDomR�GH�,QVHUomR������������������������������������������������������������������������������������
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������7HVWHV�GH�&ULDomR�GH�7DEHODV�����������������������������������������������������������������������
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� �
� 'H� DFRUGR� FRP�+HLQHPDQQ� %XWWHUZRUWK� �������� DQiOLVH� GH� GHVHPSHQKR� RX�

%HQFKPDUNLQJ�p�D�FRPSDUDomR�GH�SURGXWRV��VHUYLoRV�RX�SURFHVVRV�VLPLODUHV�DILP�GH�

LGHQWLILFDU�RX�DGDSWDU�SUiWLFDV�TXH�DSULPRUHP�VXDV�FDSDFLGDGHV��

� 2� REMHWR� GR� %HQFKPDUNLQJ� SURFXUD� FRPSDUDU� VXDV� FDUDFWHUtVWLFDV� jTXHOH�

VHPHOKDQWH� TXH� SRVVXL� R� PHOKRU� UHVSDOGR� SHUDQWH� R� PHUFDGR� SODQHMDQGR� VXD�

SHVTXLVD�SDUD� WHU� UHWRUQR�HP�VHX� LQYHVWLPHQWR��/RJR�R� UHVXOWDGR�GD�DQiOLVH� OHYD�D�

XPD�SRWHQFLDO�IRQWH�GH�LGHLDV�H�LQIRUPDo}HV�TXH�FRQGX]HP�HVWH�D�HYROXLU�H�DWLQJLU�R�

DOYR�DQDOLVDGR��%211,&,���������

'H� DFRUGR� FRP� %RQQLFL� �������� DV� RUJDQL]Do}HV� HQJDMDP�VH� HP� LQYHVWLU�

UHFXUVRV� QD� DQiOLVH� FRPSDUDWLYD� SDUD� PHGLU� VHJXLPHQWRV� GH� PHUFDGR� FRPR��

GHVHPSHQKR� HVWUDWpJLFR�� FRPSHWLWLYR�� ILQDQFHLUR�� HQWUH� RXWURV�� 2� %HQFKPDUNLQJ�

GHVWHV�VmR�GHFRUUHQWHV�GH�XPD�PHWRGRORJLD�DSOLFDGD�TXH�GHYH�SURGX]LU�UHVXOWDGRV�

FRHUHQWHV�H�SURSRUFLRQDU�QRYRV�UXPRV�HVWUDWpJLFRV�SDUD�D�HPSUHVD��

� �(P�DPELHQWHV�FRPSXWDFLRQDLV��D�DQiOLVH�FRPSDUDWLYD�RFRUUH�SHOD�H[HFXomR�

GH�XP�VRIWZDUH�TXH�REMHWLYD�UHDOL]DU�XP�FRQMXQWR�UHVWULWR�H�SUp�GHILQLGR�GH�RSHUDo}HV�

SDUD�FRPSDUDU�GRLV�RX�PDLV�VLVWHPDV�LQIRUPDWL]DGRV��2�%HQFKPDUNLQJ�FRPSXWDFLRQDO�

DYDOLD�GLIHUHQWHV�WLSRV�GH�KDUGZDUHV�RX�VRIWZDUHV�TXH�H[HFXWDP�D�PHVPD�IXQomR��6H�

RV�REMHWRV�DYDOLDGRV�VmR�VRIWZDUHV��HVWHV�SRGHP�VHU�H[HFXWDGRV�WDQWR�HP�GLIHUHQWHV�

SODWDIRUPDV�TXDQWR�HP�XPD�PHVPD��6(1*���������

2� UHVXOWDGR� UHWRUQDGR� SHOD� DQiOLVH� p� XPD� PpWULFD� TXH� WHP� D� IXQomR� GH�

HVWDEHOHFHU� D� FRPSDUDomR� HQWUH� GRLV� RX� PDLV� VLVWHPDV� SRU� PHLR� GH� LQIRUPDo}HV�

WpFQLFDV��

2V�EHQFKPDUNV�SRGHP�VHU�XVDGRV�WDQWR�SDUD�DSUHVHQWDU�PHGLGDV�TXDOLWDWLYDV�

TXDQWR� TXDQWLWDWLYDV��1RV� EDQFRV�GH�GDGRV�� D� DQiOLVH�TXDOLWDWLYD� DYDOLD� UHVXOWDGRV�

FRPR�EDFNXS� H� UHFXSHUDomR� GH� DUTXLYRV�� LQWHUIDFHV�TXH� ID]HP�D� LQWHUDomR� FRP�R�

XVXiULR�IDFLOLWDQGR�DVVLP�R�VHX�XVR��UHWRUQR�GH�LQIRUPDo}HV�GH�SUREOHPDV�GR�VRIWZDUH�

RX�Do}HV�GR�XVXiULR��HQWUH�RXWURV��$�DQiOLVH�TXDQWLWDWLYD�FRPSDUD�R�GHVHPSHQKR�GH�

GXDV�RX�PDLV�EDVHV�GH�GDGRV�SRU�PHLR�GD�FRQVWUXomR�GH�H[SHULPHQWRV�FRQWURODGRV�

GHWHUPLQDQGR�DVSHFWRV�FRPR��YHORFLGDGH��SURGXWLYLGDGH�H�FDSDFLGDGH��675$:6(5��

�������6(1*���������

� �1HVWH�WUDEDOKDGR�p�UHDOL]DGR�XPD�DQiOLVH�TXDQWLWDWLYD�YLVDQGR�R�SDUkPHWUR�GH�

VDtGD� HP� TXDQWLGDGH� GH� RSHUDo}HV� SRU� WHPSR� HP� XP� DPELHQWH� PRQRXVXiULR�
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FRPSDUDQGR�RV�EDQFRV�GH�GDGRV�UHODFLRQDLV�SRU�PHLR�GDV�RSHUDo}HV�GD�OLQJXDJHP�

6WUXFWXUHG�4XHU\�/DQJXDJH��64/���OLQJXDJHP�D�TXDO�XP�EDQFR�GH�GDGRV�VH�FRPXQLFD�

FRP�RXWURV�VLVWHPDV��DSUHVHQWDQGR�XP�VRIWZDUH�GHVHQYROYLGR�SDUD�HVWD�ILQDOLGDGH��

2�VRIWZDUH�GHVHQYROYLGR�H[HFXWD�D�DQiOLVH�SRU�PHLR�GH�XPD�WpFQLFD�FKDPDGD�

%DWFK�3URFHVVLQJ� RX� 3URFHVVDPHQWR� SRU� /RWHV� GH� 'DGRV�� &RP� DV� RSHUDo}HV� GH�

PDQLSXODomR�H�EXVFD�GH� LQIRUPDo}HV��RX�VHMD�� LQVHUo}HV��VHOHo}HV��PRGLILFDo}HV�H�

H[FOXV}HV�IRUDP�UHDOL]DGRV�WHVWHV�FRP�SHTXHQRV�H�JUDQGHV�YROXPHV�GH�GDGRV�H�FRP�

DV�RSHUDo}HV�GD�OLQJXDJHP�GH�GHILQLomR�GD�EDVH�GH�GDGRV��FULDo}HV�H�H[FOXV}HV�GH�

WDEHODV��IRUDP�IHLWRV�WHVWHV�FRP�FULDo}HV�GH�XPD��FHP�H�PLO�WDEHODV��� ��

2V�EDQFRV�GH�GDGRV�VXMHLWRV�j�DQiOLVH� IRUDP�HVFROKLGRV�SRU�PHLR�GH�XPD�

SHVTXLVD�UHDOL]DGD�QR�VLWH�'%�(QJLQHV��(VWH�FDWDORJD�RV�6LVWHPDV�*HUHQFLDGRUHV�GH�

%DQFR�GH�'DGRV��6*'%��DXWRPDWLFDPHQWH�D�FDGD�PrV�GH�DFRUGR�FRP�RV�VHJXLQWHV�

SDUkPHWURV�� Q~PHUR� GH� PHQo}HV� GRV� VLVWHPDV� HP� ZHEVLWHV� H� GH� HPSUHJRV�

DQXQFLDGRV�QD�,QWHUQHW�SDUD�WUDEDOKDU�FRP�XPD�GHWHUPLQDGD�WHFQRORJLD���

&RPR�HVWD�IHUUDPHQWD�SRVVXL�XPD�OLVWD�GH�EDQFRV�GH�GDGRV�WDQWR�UHODFLRQDLV�

FRPR� QmR� UHODFLRQDLV�� IRUDP� HVFROKLGRV� RV� EDQFRV� UHODFLRQDLV� TXH� VmR� GH� FyGLJR�

DEHUWR�H�PDQWpP�WD[DV�GH�DWXDOL]Do}HV�H�QRYDV�YHUV}HV�ODQoDGDV�FRQWLQXDPHQWH��

3DUD�D�HVFROKD�GRV�EDQFRV�GH�GDGRV� WDPEpP�OHYRX�VH�HP�FRQVLGHUDomR�R�

QtYHO� GH� UHOHYkQFLD� SDUD� R� PHUFDGR� TXH� HVWDV� IHUUDPHQWDV� SRVVXHP�� SURFXUDQGR�

HVFROKHU�VRIWZDUHV�FRP�DOWDV�H�EDL[DV�TXDOLILFDo}HV��&RQVWDWRX�VH�TXH�D�HVFROKD�GR�

VRIWZDUH�0\64/��3RVWJUH64/�H�)LUHELUG�HUDP�DV�RSo}HV�YLiYHLV�SDUD�D�UHDOL]DomR�GR�

H[SHULPHQWR����

�

����2%-(7,926�

�

������2EMHWLYR�*HUDO�

�

$QDOLVDU� R� GHVHPSHQKR� GRV� EDQFRV� GH� GDGRV� UHODFLRQDLV� RSHQ� VRXUFH�

0\64/�� 3RVWJUH64/� H� )LUHELUG�� VXEPHWHQGR�RV� j� PHVPD� FDUJD� GH� WUDEDOKR� H�

DQDOLVDQGR�RV�PHVPRV�FRP�GLIHUHQWHV�RSHUDo}HV�64/��

�

�

�

�
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������2EMHWLYRV�(VSHFtILFRV�

�

x� 'HVHQYROYHU�DSOLFDomR�TXH�UHDOL]H�RSHUDo}HV�GH�LQVHUomR��EXVFD��DWXDOL]DomR�

H�UHPRomR�VREUH�XP�EDQFR�GH�GDGRV�UHODFLRQDO��

x� 'HVHQYROYHU� DSOLFDomR� TXH� UHDOL]H� DV� RSHUDo}HV� GH� FULDomR� H� UHPRomR� GH�

WDEHODV�QDV�EDVHV�GH�GDGRV�GRV�EDQFRV��

x� 8WLOL]DU�R�VLVWHPD�GH�FULDomR�H�UHPRomR�GH�WDEHODV�SDUD�JHUDU�D�PHVPD�EDVH�

GH�GDGRV�DXWRPDWLFDPHQWH�HP�WRGRV�RV�EDQFRV��

x� &ULDU�DSOLFDomR�SDUD�JHUDomR�GH�GDGRV�ILFWtFLRV�SDUD�SUHHQFKLPHQWR�GRV�EDQFRV�

GH�WHVWH��

x� 'HVHQYROYHU�XP�VLVWHPD�GH�REWHQomR�GH�PpWULFD�HP�TXDQWLGDGH�GH�RSHUDo}HV�

SRU�WHPSR��

x� 2EWHU� UHVXOWDGRV� GRV� EDQFRV� GH� GDGRV� VXEPHWHQGR�RV� D� WHVWHV� FRP� DV�

RSHUDo}HV�GH�LQVHUomR��VHOHomR��DWXDOL]DomR�H�H[FOXVmR��

x� 2EWHU� UHVXOWDGRV� GRV� EDQFRV� GH� GDGRV� VXEPHWHQGR�RV� D� WHVWHV� FRP� DV�

RSHUDo}HV�GH�FULDomR�H�UHPRomR�GH�WDEHODV��

x� $QDOLVDU�UHVXOWDGRV�VREUH�R�GHVHPSHQKR�GH�FDGD�EDQFR�GH�GDGRV�GLDQWH�GDV�

RSHUDo}HV�H[HFXWDGDV��

�

����-867,),&$7,9$�

�

��2V�EDQFRV�GH�GDGRV�0\64/�H�R�3RVWJUH64/�IRUDP�HVFROKLGRV�HP�YLUWXGH�GH�

SHVTXLVDV� UHDOL]DGDV� D� UHVSHLWR� GD� IUHTXrQFLD� GH� XVR� GHVVDV� IHUUDPHQWDV� SRU�

GHVHQYROYHGRUHV�GH�VRIWZDUH�H�DQDOLVWDV�GH�EDQFRV�GH�GDGRV��

2�SDUDGLJPD�UHODFLRQDO�FRPSHWH�FRP�RXWURV�QR�TXHVLWR�DUPD]HQDPHQWR�GH�

LQIRUPDomR��HVWHV�VmR�FODVVLILFDGRV�FRPR�QmR�UHODFLRQDLV�H�VmR�GLYLGLGRV�HP�YiULDV�

FDWHJRULDV� FRP� GLIHUHQWHV� DERUGDJHQV� �%5,72�� ������� &RQWXGR� RV� PRGHORV�

UHODFLRQDLV�VmR�PDLV�XWLOL]DGRV�GR�TXH�VHXV�FRQFRUUHQWHV��0$&È5,2�H�%$/'2���

���'H� DFRUGR� FRP�.ULVWL�$QGHUVRQ� ��������R�0\64/�p�R�EDQFR�GH�GDGRV�GH�

FyGLJR�DEHUWR�PDLV�XWLOL]DGR�HP�SURMHWRV�H�DSOLFDo}HV��R�3RVWJUH64/�HVWi�HP�VHJXQGR�

OXJDU��&RPR�HVWD�SHVTXLVD�DSUHVHQWD�EDQFRV�GH�GDGRV�GH�GLIHUHQWHV�SDUDGLJPDV��p�

SRVVtYHO�REVHUYDU�D�LPSRUWkQFLD�TXH�R�SDUDGLJPD�UHODFLRQDO�H[HUFH�VREUH�RV�VLVWHPDV�



���
�

JHUHQFLDGRUHV� GH� EDQFRV� GH� GDGRV�� SRLV� GRLV� VLVWHPDV� UHODFLRQDLV� RFXSDP� RV�

SULPHLURV�OXJDUHV�GDV�SUHIHUrQFLDV�GRV�XVXiULRV��

��2�)LUHELUG�FRQVWD�QD�OLVWD�GR�'%�(QJLQHV�FRPR�R�����VLVWHPD�PDLV�XWLOL]DGR��

ORJR�HOH� IRL�HVFROKLGR�SRU�VH� WUDWDU�GH�XP�VLVWHPD�TXH�QmR�p� WmR�SRSXODU�HQWUH�RV�

GHVHQYROYHGRUHV�H�DQDOLVWDV�GH�EDQFRV�GH�GDGRV����

9iULDV�IHUUDPHQWDV�SDUD�DQDOLVDU�R�GHVHPSHQKR�GH�6LVWHPDV�*HUHQFLDGRUHV�

GH�%DQFR�GH�'DGRV�5HODFLRQDLV��6*%'5��IRUDP�GHVHQYROYLGDV�HP�XP�FXUWR�SHUtRGR�

GH�WHPSR��SRUpP�QmR�H[LVWH�XPD�IHUUDPHQWD�TXH�DQDOLVH�WRGRV�RV�EDQFRV�GH�GDGRV�Mi�

SURGX]LGRV�� H� VLP� XP�GHWHUPLQDGR�Q~PHUR� GH� VLVWHPDV�TXH� VmR�PDLV� FRQKHFLGRV�

�6&$/=2����������

([LVWHP�SRXFDV�DQiOLVHV�GH�GHVHPSHQKR�FRP�XP�VRIWZDUH�FRPR�R�)LUHELUG��

WDPEpP�Ki�D�GLILFXOGDGH�HP�VH�HQFRQWUDU�SURMHWRV�SDUD�ID]HU�XP�DQDOLVDGRU�SDUD�XP�

EDQFR�GH�GDGRV�FRPR�HVWH��/RJR��HVWH�WUDEDOKR�MXVWLILFD�VH�SRU�DSUHVHQWDU�XPD�DQiOLVH�

GH� XP� VLVWHPD� SRXFR� FRQKHFLGR� HP� UHODomR� D� EDQFRV� GH� GDGRV� SRSXODUHV� GR�

PHUFDGR��FRQVWUXLQGR�XP�VRIWZDUH�SDUD�UHDOL]DU�HVVD�WDUHID������

$�DQiOLVH�YLVD�GHWHUPLQDU�DV�GLIHUHQoDV�GH�GHVHPSHQKR�GHVWH�VLVWHPD�HP�

UHODomR�D�EDQFRV�GH�GDGRV�FRQKHFLGRV�QR�PHUFDGR��FRPR�R�0\64/�H�R�3RVWJUH64/��

SDUD�LVVR�FRQVWUXLQGR�XP�VRIWZDUH�TXH�UHDOL]H�DV�RSHUDo}HV�64/�QDV�EDVHV�GH�GDGRV�

GRV�VLVWHPDV�H�REWHQKD�XPD�PpWULFD�TXH�FDUDFWHUL]H�D�GLIHUHQoD�HQWUH�HOHV��

� ��$�HVFROKD�GR�-DYD�FRPR�OLQJXDJHP�GH�SURJUDPDomR�p�GHYLGR�D�SODWDIRUPD�

SRVVXLU�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFHV��$3,V��GH�FRQH[mR�FRP�EDQFRV�GH�GDGRV�

TXH�SRVVXHP�PXLWDV�LQIRUPDo}HV�GH�FRPR�XWLOL]D�ODV��6LWHV�H�IyUXQV�GH�SURJUDPDomR�

IRUQHFHP� LQIRUPDo}HV�GH�FRPR�FRUULJLU�GHWHUPLQDGRV�HUURV�TXH�RFRUUHP�GXUDQWH�R�

GHVHQYROYLPHQWR�GR�SURMHWR��DOpP�GLVVR��R�-DYD�p�XPD�OLQJXDJHP�TXH�p�PHOKRUDGD�

FRQVWDQWHPHQWH�H� LVVR� WRUQD�R�SURMHWR�DOJR�TXH�SRGH�VHU�DSULPRUDGR�VHP�PDLRUHV�

FRPSOH[LGDGHV�HQYROYHQGR�DV�IHUUDPHQWDV�HP�TXH�R�SURMHWR�IRL�GHVHQYROYLGR��%5,//��

�������

� ��2�-DYD�'DWDEDVH�&RQQHFWLYLW\��-'%&��IRL�HVFROKLGR�SRU�PHLR�GH�XPD�GHFLVmR�

TXH�WHYH�TXH�VHU�WRPDGD�QR�LQtFLR�GR�GHVHQYROYLPHQWR�GR�SURMHWR�HQWUH�DV�GLIHUHQWHV�

$3,V�TXH�D�SODWDIRUPD�VXSRUWD��ORJR��IRL�RSWDGR�SHOR�GHVHQYROYLPHQWR�GR�SURMHWR�FRP�

R�-'%&�SHOD�VXD�IDFLOLGDGH�FRP�R�PDQXVHLR�GDV�LQIRUPDo}HV�SRU�PHLR�GH�TXHULHV�H�

WDPEpP�SRU�VHU�D�$3,�SDGUmR�GH�FRPXQLFDomR�HQWUH�XPD�DSOLFDomR�-DYD�H�XP�EDQFR�

GH� GDGRV� �/$6&$12�� ������� /RJR�� H[LVWHP� PXLWDV� LQIRUPDo}HV� VREUH� FRPR�

GHVHQYROYHU�SURMHWRV�FRP�HVVD�$3,����



���
�

����(6758785$�'2�75$%$/+2�

�

(VWH� WUDEDOKR� HVWi� VXEGLYLGLGR� HP� VHLV� FDStWXORV�� GHVHQYROYHQGR�

JUDGDWLYDPHQWH�R�WHPD�D�VHU�DERUGDGR��

�

x� ,QWURGXomR��FDSLWXOR�LQWURGXWyULR�FRP�R�REMHWLYR�JHUDO��RV�REMHWLYRV�HVSHFtILFRV�

H�D�MXVWLILFDWLYD�GR�WUDEDOKR��

x� )XQGDPHQWDomR� 7HyULFD�� DSUHVHQWDomR� GRV� FRQFHLWRV� QHFHVViULRV� SDUD� R�

HQWHQGLPHQWR�GR�SURMHWR��

x� 0HWRGRORJLD��VHTXrQFLD�GH�HVWXGRV��VLPXODo}HV�H�FRQVWUXomR�GR�SURMHWR��

x� 5HVXOWDGRV�2EWLGRV��UHVXOWDGRV�GRV�WHVWHV�UHDOL]DGRV�GR�FRQMXQWR�DSOLFDGR�QD�

PHWRGRORJLD��

x� &RQFOXV}HV��DQiOLVH�ILQDO�GR�H[SHULPHQWR��

x� 5HIHUHQFLDV��FRQWH~GR� WHyULFR�XWLOL]DGR�FRPR�EDVH�GH�HVWXGR�H�HVFULWD�GHVWH�

WUDEDOKR��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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�

���)81'$0(17$dÆ2�7(Ï5,&$�

�
(VWH� FDStWXOR� DSUHVHQWD� R� FRQKHFLPHQWR� WHyULFR� D� UHVSHLWR� GRV� EDQFRV� GH�

GDGRV�UHODFLRQDLV�DVVLP�FRPR�D�PHWRGRORJLD�SHVTXLVDGD�QD�HODERUDomR�GR�SURMHWR��

�
����%$1&2�'(�'$'26�

�

'H�DFRUGR�FRP�5DPH]�(OPDVUL��������XP�EDQFR�RX�EDVH�GH�GDGRV�UHIHUH�VH�

D� HVWUXWXUDV� TXH� SRVVLELOLWDP� R� DUPD]HQDPHQWR� H� D� UHFXSHUDomR� GH� LQIRUPDo}HV�

UHOHYDQWHV�D�XP�VLVWHPD��8PD�EDVH�GH�GDGRV�VHJXH�SURSULHGDGHV�LPSOtFLWDV�FRPR��

�

x� 5HSUHVHQWDomR�GH�VXD�HVWUXWXUD�GH�DUPD]HQDPHQWR�FRPR�XP�VXEFRQMXQWR�GR�

PXQGR� UHDO�� RX� VHMD�� D� WHQWDWLYD� GH� DGHTXDU� R� DUPD]HQDPHQWR� GH� IRUPD�

FRHUHQWH�H�FRPSUHHQVtYHO�DR�ROKDU�KXPDQR��

x� $V�FROHo}HV�GH�LQIRUPDo}HV�GmR�VLJQLILFDGR�DR�VLVWHPD�GH�IRUPD�TXH�p�SRVVtYHO�

VDEHU� VREUH� R� SURSyVLWR� GH� XPD� GHWHUPLQDGD� EDVH� GH� GDGRV� SRU� PHLR� GD�

YLVXDOL]DomR�GH�GLDJUDPDV�TXH�UHIOHWHP�D�PHVPD��

x� $� EDVH� GH� GDGRV� GHYH� VHU� SURMHWDGD� SDUD� TXH� DWHQGD� XP� VLVWHPD� HP� VXD�

WRWDOLGDGH� QR� TXHVLWR� DUPD]HQDPHQWR�� SDUD� LVVR� p� QHFHVViULR� FRQKHFHU� DV�

FDUDFWHUtVWLFDV�GR�PHVPR��

�

8P� EDQFR� GH� GDGRV� SRGH� VHU� SURMHWDGR� H� PDQWLGR� SRU� XP� FRQMXQWR� GH�

VRIWZDUHV�HVFULWRV�HVSHFLILFDPHQWH�SDUD�HVWD�WDUHID�RX�SRU�XP�6LVWHPD�*HUHQFLDGRU�

GH�%DQFR�GH�'DGRV��6*%'���(/0$65,���������

�

����6,67(0$6�*(5(1&,$'25(6�'(�%$1&26�'(�'$'26�

�

6LVWHPDV�*HUHQFLDGRUHV�GH�%DQFRV�GH�'DGRV�VmR�VRIWZDUHV�TXH�SURPRYHP�

D�LQWHUDomR�HQWUH�XVXiULRV�H�D�EDVH�GH�GDGRV�SHUPLWLQGR�D�DSOLFDomR�GH�FRPDQGRV�QR�

EDQFR� GH� GDGRV� FRPR�� FULDomR�� LQVHUomR�� UHPRomR� H� PRGLILFDomR�� VHOHomR�� HQWUH�

RXWURV�� 7DPEpP� VmR� UHVSRQViYHLV� SRU� JDUDQWLU� D� LQWHJULGDGH� H� D� VHJXUDQoD� GD�

LQIRUPDomR��DOpP�GH�WHU�D�IXQomR�GH�UHFXSHUDU�DV�LQIRUPDo}HV�HP�FDVR�GH�IDOKD�QR�

VLVWHPD��5$0$.5,6+1$1�H�*(+5.(���������



���
�

'HYLGR�DR�IDWR�GRV�VLVWHPDV�JHUHQFLDGRUHV�HVWDUHP�GLUHWDPHQWH�HQYROYLGRV�

GHVGH�D�FULDomR�DWp�D�SRSXODomR�GH�LQIRUPDo}HV�QD�EDVH�GH�GDGRV��RFRUUHX�D�XQLmR�

GHVWHV� GRLV� FRQFHLWRV� H� DWXDOPHQWH� TXDQGR� UHIHUH�VH� D� EDQFR� GH� GDGRV��

DXWRPDWLFDPHQWH�LQFOXL�VH�R�SUySULR�JHUHQFLDGRU��FRPR�VH�WRGR�R�FRQMXQWR�FRPSRVWR�

SHOR�EDQFR�GH�GDGRV�H�VHXV�VLVWHPDV�GH�LQWHUDomR�FRP�R�XVXiULR�IRVVHP�XPD�FRLVD�

Vy��5$0$.5,6+1$1�H�*(+5.(���������

8P� 6*%'� H[HFXWD� GLYHUVDV� WDUHIDV� TXH� R� WRUQDP� IXQGDPHQWDO� SDUD� R�

JHUHQFLDPHQWR�HP�XPD�EDVH�GH�GDGRV�FRPR��

x� 3URYLPHQWR�GH�XPD�FDPDGD�GH�DEVWUDomR�TXH�SHUPLWH�GLVSRQLELOL]DU�RV�GDGRV�

D� XP� GHWHUPLQDGR� SURJUDPD� TXH� RV� GHPDQGH� VHP� TXH� HVWH� WHQKD� TXH�

PDQLSXODU�D�EDVH�GH�GDGRV�GLUHWDPHQWH��RX�VHMD��VRPHQWH�R�6*%'�PDQLSXOD�

WDLV�LQIRUPDo}HV�WRUQDQGR�R�DFHVVR�DR�EDQFR�GH�GDGRV�PDLV�VHJXUR��

x� *DUDQWLD�GD�LQWHJULGDGH�GRV�GDGRV�SRU�PHLR�GD�FKHFDJHP�SUpYLD�GRV�PpWRGRV�

GH�PDQLSXODomR�GR�EDQFR��FDVR�R�XVXiULR�WHQWH�DFUHVFHQWDU�DOJXPD�LQIRUPDomR�

LQFRUUHWD� D� XP� GHWHUPLQDGR� FDPSR�� R� 6*%'� YHULILFD� R� HUUR� H� LQWHUURPSH�

LPHGLDWDPHQWH�D�UHTXLVLomR��

x� &XLGD�GH�DFHVVRV�FRQFRUUHQWHV�D�XPD�GHWHUPLQDGD� LQIRUPDomR�HVFDORQDQGR�

RV� XVXiULRV� D� XP� DFHVVR� SRU� YH]�� $OpP� GLVVR�� HVWH� JDUDQWH� TXH� R� SUy[LPR�

DFHVVR� WHUi�RV�GDGRV�DWXDOL]DGRV�GH�DFRUGR�FRP�D�PRGLILFDomR�RFRUULGD�QR�

DFHVVR�DQWHULRU��

x� )DFLOLWD� D� FRPSUHHQVmR� GR� XVXiULR� QDV� RSHUDo}HV� GR� EDQFR� GH� GDGRV�

IRUQHFHQGR�LQIRUPDo}HV�VREUH�HUURV�GH�VLQWD[H�FRPHWLGRV�DR�ID]r�ODV��

x� 'LVS}H�GH�UHFXUVRV�TXH�SRVVLELOLWDP�VHOHFLRQDU�D�DXWRULGDGH�GH�FDGD�XVXiULR��

GHSHQGHQGR� GHVWD� DXWRULGDGH�� DOJXQV� XVXiULRV� SRGHUmR� DFHVVDU� WRGRV� RV�

UHFXUVRV�GR�VLVWHPD�H�RXWURV�WHUmR�DFHVVRV�OLPLWDGRV�GH�OHLWXUD�H�HVFULWD��

x� $SUHVHQWD�IDFLOLGDGH�GH�UHFXSHUDU�IDOKDV�GH�KDUGZDUH�H�VRIWZDUH�SRU�PHLR�GD�

H[LVWrQFLD� GH� DUTXLYRV� GH� SUp�LPDJHP� H� VLVWHPDV� GH� EDFNXS� DXWRPiWLFRV��

GHPDQGDQGR�SRXFD�LQWHUIHUrQFLD�KXPDQD��

�

2� 6*%'� FRPS}H� SDUWH� GD� HVWUXWXUD� GH� DUPD]HQDPHQWR� TXH� YLJRUD� QRV�

VLVWHPDV� DWXDLV�� QD� ILJXUD� �� p� SRVVtYHO� REVHUYDU� DV� HVWUXWXUDV� TXH� FRPS}HP� XP�

VLVWHPD�JHUHQFLDGRU�GH�EDQFR�GH�GDGRV���

�



���
�

�
)LJXUD�����6LVWHPD�GH�*HUHQFLDGRU�GH�%DQFR�GH�'DGRV�

)RQWH���'$7(��������

�

�

����%$1&26�'(�'$'26�5(/$&,21$,6�

�

������0RGHOR�5HODFLRQDO�

�

2�PRGHOR�UHODFLRQDO� IRL�SURSRVWR�SRU�(GJDU�&RGG�HP�������FRPR�XP�QRYR�

SDUDGLJPD� SDUD� D� UHSUHVHQWDomR� GH� GDGRV�� $� FRQWULEXLomR� GHVWH� FLHQWLVWD� HP�

FRPSXWDomR�SRVVLELOLWRX�DYDQoRV�VLJQLILFDWLYRV�QD�PDQHLUD�FRPR�DV�LQIRUPDo}HV�VmR�

VDOYDV�QRV�EDQFRV�GH�GDGRV��02/,1$��8/0$1�H�:,'20���������

'H�DFRUGR�FRP�$NHHO�/��'LQ�HVWH�PRGHOR�p�H[WUHPDPHQWH�XWLOL]DGR�GHYLGR�DR�

IDWR�GH�SURFHGHU�GH�IRUPD�PXLWR�VLPSOHV�XWLOL]DQGR�R�FRQFHLWR�GH�³UHODomR´��HVWH�QRPH�

p�GDGR�D�XPD�WDEHOD�ELGLPHQVLRQDO�TXH�UHODFLRQD�WLSRV�GH�GDGRV�HP�FRPXP�FRQIRUPH�

R�H[HPSODU�PRVWUDGR�QD�ILJXUD����



���
�

�
)LJXUD�����([HPSOR�GH�XPD�UHODomR�HP�EDQFR�GH�GDGRV�UHODFLRQDLV�

)RQWH���',1��������

�

7UDWDQGR�VH� GR� PRGHOR� UHODFLRQDO�� H[LVWHP� DOJXQV� FRQFHLWRV� TXH� HVWmR�

FRQWLGRV�HP�XPD�UHODomR��

�

x� $WULEXWRV��GHILQHP�R�VLJQLILFDGR�GDV�HQWUDGDV�HP�XPD�FROXQD��VHUYHP�WDPEpP�

FRPR�QRPHV�SDUD�DV�HQWUDGDV�GD�PHVPD��

x� 6FKHPDV��WUDWD�VH�GR�QRPH�H�R�FRQMXQWR�GH�WRGRV�RV�DWULEXWRV�GH�XPD�UHODomR��

6mR�UHSUHVHQWDGRV�SRU�PHLR�GR�QRPH�GD�UHODomR�H�D� OLVWD�GH�DWULEXWRV�HQWUH�

SDUrQWHVLV��$R�H[HPSOR�GD�ILJXUD����GHQRPLQDQGR�VH�D�UHODomR�FRPR�/,67��WHP�

VH� FRPR�D� UHSUHVHQWDomR�GH�XP�VFKHPD� R� IRUPDWR�/,67�180��6851$0(��

),5671$0(��3+21(B180%(5���

x� 7XSODV�� WDPEpP� FKDPDGDV� GH� UHFRUG�� VmR� DV� OLQKDV� GH� XPD� UHODomR� TXH�

FRQWpP�DV�LQIRUPDo}HV�GH�FDGD�FRQMXQWR�UHODFLRQDGR��

��

'H� DFRUGR� FRP� &KULVWRSKHU� -�� 'DWH� ������� DV� WDEHODV� HP� XP� PRGHOR�

UHODFLRQDO� UHSUHVHQWDP� D� HVWUXWXUD� OyJLFD� GH� DUPD]HQDPHQWR� GH� GDGRV� H� QmR� VXD�

HVWUXWXUD�ItVLFD��/RJR��RV�GDGRV�SRGHP�VHU�DUPD]HQDGRV�GH�YiULDV�IRUPDV�ILVLFDPHQWH�

FRPR�� VHTXHQFLDO�� LQGH[DomR�� KDVKLQJ�� HQWUH� RXWURV�� 2� TXH� R� PRGHOR� UHODFLRQDO�

SURSRUFLRQD�p�D�HVWUXWXUD�GH�FRPR�HVWDV�LQIRUPDo}HV�VHUmR�YLVXDOL]DGDV�SHOR�XVXiULR��

�

�



���
�

������/LQJXDJHP�64/�

�

$� OLQJXDJHP� 64/� p� D� IRUPD� FRP� TXH� XP� EDQFR� GH� GDGRV� UHODFLRQDO� VH�

FRPXQLFD� FRP� RXWURV� VLVWHPDV�� (OD� FRQWpP� RV� FRPDQGRV� GH� LQVHUomR�� UHPRomR��

PRGLILFDomR�H�SHVTXLVD� GH�GDGRV��&DUDFWHUL]DQGR� DV� SULQFLSDLV� RSHUDo}HV�� SDUD�R�

FRQMXQWR�GHVWDV�GHQRPLQD�VH�R�DFU{QLPR�&58'��&UHDWH��5HPRYH��8SGDWH��'HOHWH��

�5866(//���������

�$�OLQJXDJHP�64/�IRL�RULJLQDGD�SRU�PHLR�GH�XP�SURMHWR�GH�SHVTXLVD�FRQGX]LGR�

SHOD�HPSUHVD�,%0�HP�PHDGRV�GRV�DQRV�GH�������FRP�R�REMHWLYR�GH�YHULILFDU�VH�DV�

WHRULDV�GR�PRGHOR�UHODFLRQDO�SRGHULDP�VHU�DSOLFDGDV�D�XP�SURGXWR�FRPHUFLDO�YLiYHO��

RX�VHMD��XP�6*'%5���$�SHUVSHFWLYD�D�ORQJR�SUD]R�GHVWHV�LQYHVWLPHQWRV�PRVWURX�TXH�

D� OLQJXDJHP� 64/� QmR� VRPHQWH� YLULD� D� VHU� D� IRQWH� GH� FRPXQLFDomR� HQWUH� RV�

JHUHQFLDGRUHV� H� RXWURV� VLVWHPDV� FRPR� WDPEpP� UHYROXFLRQDULD� D�PDQLSXODomR� GDV�

EDVHV�GH�GDGRV�SRU�PHLR�GH�XP�SURFHGLPHQWR�QmR�SURFHGXUDO��',1����������

$V� OLQJXDJHQV� QmR� SURFHGXUDLV� UHGX]HP� D� FRPSOH[LGDGH� QD� H[HFXomR� GH�

FRPDQGRV�� 6HQGR� R� 64/� SHUWHQFHQWH� D� HVWD� FDWHJRULD�� SHUPLWH� DR� XVXiULR� ID]HU�

RSHUDo}HV� VRPHQWH� VH� SUHRFXSDQGR� FRP� R� UHVXOWDGR� GD� RSHUDomR� H� QmR� HP�

HVSHFLILFDU�D�PDQHLUD�FRP�TXH�D�OLQJXDJHP�GHYH�SURFHGHU�DR�ID]r�OD��/RJR��HP�XPD�

RSHUDomR�GH�EXVFD��SRU�H[HPSOR��R�XVXiULR�GR�EDQFR�GH�GDGRV�EDVWD�DSHQDV�GLJLWDU�

R�FRPDQGR�FRORFDQGR�FRPR�UHIHUrQFLD�XP�DWULEXWR�TXH�GHVHMD��QmR�VH�SUHRFXSDQGR�

HP�TXH�SRVLomR�GD�OLVWD�HVWD�LQIRUPDomR�VH�HQFRQWUD��',1���������

2� IRUPDWR� GH� HVFULWD� GH� XPD� TXHU\�� OLQKD� GH� FRPDQGR� 64/�� SRGH� VRIUHU�

SHTXHQDV�PRGLILFDo}HV�GHSHQGHQGR�GR�JHUHQFLDGRU�XWLOL]DGR��PDV�HP�VXPD��Ki�XP�

SDGUmR�HVWDEHOHFLGR�SDUD�D�HVFULWD�FRQIRUPH�D�ILJXUD�D�VHJXLU��

�

�
)LJXUD�����2SHUDo}HV�&58'�

)RQWH���+$/9256(1��������



���
�

$� OLQJXDJHP�64/�p�FDUDFWHUL]DGD�SRU�XP�SDGUmR�GH�HVFULWD�FRQWHQGR�XPD�

VpULH�GH�HOHPHQWRV�FRQIRUPH�D�ILJXUD����

�

�
)LJXUD�����&RPSRVLomR�GD�/LQJXDJHP�64/�

)RQWH���+$/9256(1��������

�

x� &OiXVXOD� �&ODXVH��� FDUDFWHUL]D� R� FRQMXQWR� GH� FRPDQGRV� RX� RSHUDo}HV� TXH� D�

OLQJXDJHP�GHYH�H[HFXWDU��

x� ([SUHVVmR� �([SUHVVLRQ��� WUDWD�VH� GH� SDUkPHWURV� TXH� GHWHUPLQDP� SRQWRV�

HVSHFtILFRV�GR�TXH�D�RSHUDomR�GHYH�ID]HU��TXDQGR�XWLOL]DGDV�QRV�FRPDQGRV�64/�

SRGHP�SURGX]LU�YDORUHV�HVFDODUHV�RX�WDEHODV�GH�GDGRV��

x� 3UHGLFDGRV� �3UHGLFDWHV��� HVSHFLILFDP� FRQGLo}HV� TXH� SRGHP� VHU� YDOLGDGDV� QD�

KRUD�GD�H[HFXomR�GR�FRPDQGR��

x� 'HFODUDomR� �6WDWHPHQW��� WUDWD�VH�GH� WRGR�R�FRQMXQWR�HQYROYHQGR�DV�FOiXVXODV��

H[SUHVV}HV�H�SUHGLFDGRV��

�

$� OLQJXDJHP�64/�p�FRPSRVWD�GH�VXEOLQJXDJHQV��FDGD�XPD�YLVD�D�DWHQGHU�

XPD�QHFHVVLGDGH�GR�VLVWHPD�FRP�FRPDQGRV�GLYLGLGRV�HP�FDWHJRULDV�PRVWUDGDV�SHOD�

WDEHOD����

�

�



���
�

7DEHOD�����)RUPDWR�GH�6XEOLQJXDJHQV�64/�

64/� 'HILQLomR� ([SOLFDomR� &RPDQGRV�

''/�
'DWD�'HILQLWLRQ�/DQJXDJH�
��/LQJXDJHP�GH�'HILQLomR�

GH�'DGRV��

FRPDQGRV�TXH�
LQWHUDJHP�FRP�RV�
REMHWRV�GR�EDQFR�

&5($7(�
$/7(5�
'523�

'0/�

'DWD�0DQLSXODWLRQ�
/DQJXDJH���/LQJXDJHP�
GH�0DQLSXODomR�GH�

'DGRV�

FRPDQGRV�TXH�
LQWHUDJHP�FRP�RV�GDGRV�

GHQWUR�GDV�WDEHODV�

,16(57�
'(/(7(�

83'$7(�

'4/�
'DWD�4XHU\�/DQJXDJH���
/LQJXDJHP�GH�&RQVXOWD�

GH�GDGRV�
FRPDQGRV�GH�FRQVXOWD� 6(/(&7�

'7/�
'DWD�7UDQVDFWLRQ�

/DQJXDJH���/LQJXDJHP�
GH�7UDQVDomR�GH�'DGRV�

FRPDQGRV�SDUD�FRQWUROH�
GH�WUDQVDomR�

%(*,1�75$16$&7,21�
&200,7�
52//%$&.�

'&/�
'DWD�&RQWURO�/DQJXDJH���
/LQJXDJHP�GH�&RQWUROH�

GH�'DGRV�

FRPDQGRV�SDUD�FRQWURODU�
D�SDUWH�GH�VHJXUDQoD�GR�

EDQFR�GH�GDGRV�

*5$17�
5(92.(�
'(1<�

)RQWH���$/9$52��������
�

$�SDUWLU�GDV�LQIRUPDo}HV�GD�WDEHOD����SHUFHEH�VH�TXH�DV�RSHUDo}HV�&58'�VmR�

SURYHQLHQWHV� GH� GXDV� VXEOLQJXDJHQV� 64/�� D� OLQJXDJHP�'0/� H� D� '4/� �$/9$52��

�������

��

������(QWLGDGH�5HODFLRQDPHQWR�

�

'H� DFRUGR� FRP� &KULVWRSKHU� -�� 'DWH� �������� R� PRGHOR� HQWLGDGH�

UHODFLRQDPHQWR��RX�PRGHOR�(�5�� VHUYH� FRPR� UHIHUrQFLD�SDUD�D�FRQVWUXomR�GH�XPD�

EDVH�GH�GDGRV�UHODFLRQDO��7DPEpP�FKDPDGR�GH�0RGHOR�6HPkQWLFR��YLVD�SURSRUFLRQDU�

PDLRU�SHUVSHFWLYD�jV� UHODo}HV�HQWUH� WDEHODV�HP�XP�EDQFR�GH�GDGRV�DSUHVHQWDQGR�

XPD�UHSUHVHQWDomR�JUiILFD�GH�FRPR�HVWDV�LQIRUPDo}HV�HVWmR�LQWHUOLJDGDV��

2�PRGHOR� WUDEDOKD�FRP�R�FRQFHLWR�GH�HQWLGDGH��XPD� UHSUHVHQWDomR�GH�XP�

REMHWR�GR�PXQGR�UHDO�TXH�SRGH�VHU� LGHQWLILFDGD�GH� IRUPD�GLVWLQWD��HVWH�REMHWR�SRGH�

FRQWHU�H[LVWrQFLD�ItVLFD��FRPR�SRU�H[HPSOR��XPD�SHVVRD��XP�FDUUR��XP�SUpGLR��HQWUH�

RXWURV��RX�H[LVWrQFLD�FRQFHLWXDO��XP�FXUVR�XQLYHUVLWiULR��WUDEDOKR��HPSUHVD��HWF��

2V�UHODFLRQDPHQWRV�UHIHUHP�VH�jV�DVVRFLDo}HV�HQWUH�GXDV�RX�PDLV�HQWLGDGHV��

([LVWHP� YiULDV� IRUPDV� GH� UHSUHVHQWDU� XPD� UHODomR� HQWUH� GXDV� HQWLGDGHV� HP� XP�

GLDJUDPD�(�5��R�TXH�WRUQD�HVWH�FRP�PXLWDV�YDULDQWHV��PDV�VHPSUH�PDQWHQGR�D�OyJLFD�



���
�

GH�VXD�UHSUHVHQWDomR��5$0$.5,6+1$1�H�*(+5.(���������$�UHSUHVHQWDomR�PDLV�

XWLOL]DGD�QHVWH�GLDJUDPD�p�SRU�PHLR�GH�VtPERORV�QDV�OLQKDV�TXH�OLJDP�GXDV�HQWLGDGHV��

FKDPDGRV�GH�UHODo}HV�&URZV�)RRWV��HVWDV�SRGHP�VHU�YLVWDV�FRQIRUPH�D�ILJXUD����

�

�
)LJXUD�����5HSUHVHQWDomR�GDV�5HODo}HV�&URZV�)RRWV�

)RQWH���/8&,'&+$57��������

�

([LVWHP�WUrV�WLSRV�GH�UHODo}HV�HQWUH�HQWLGDGHV�HP�XP�GLDJUDPD�(�5��XP�SDUD�

XP���[����XP�SDUD�PXLWRV���[1��H�PXLWRV�SDUD�PXLWRV��1[0���FDGD�XPD�SRVVXL�XPD�

OLJDomR� LPSRUWDQWH�HP�VXD�FRQVWUXomR��(VWHV�UHODFLRQDPHQWRV�SRGHP�VHU�YLVWRV�GH�

DFRUGR�FRP�D�ILJXUD����

�

�
)LJXUD�����$VVRFLDo}HV�GR�PRGHOR�(�5�SHOD�UHSUHVHQWDomR�&URZV�)RRWV�

)RQWH��$XWRULD�3UySULD�



���
�

'H�DFRUGR�FRP�R�H[HPSOR�GD�ILJXUD����p�SRVVtYHO�REVHUYDU�DV�UHODo}HV�HQWUH�

DV�HQWLGDGHV�QR�PRGHOR�(�5��$V�UHODo}HV�XP�SDUD�XP�FDUDFWHUL]DP�XP�REMHWR�GH�XPD�

WDEHOD�UHODFLRQDQGR�VH�XPD�~QLFD�YH]�FRP�XP�REMHWR�GD�RXWUD��QR�H[HPSOR�SRGH�VH�

QRWDU�TXH�XP�XVXiULR�WHUi�VRPHQWH�XP�HQGHUHoR��7UDQVSRQGR�R�PHVPR�H[HPSOR�SDUD�

XPD�UHODomR��[1��QRWD�VH�TXH�XP�HQGHUHoR�SRGH�WHU�YiULRV�XVXiULRV��FRQWXGR�FDGD�

XVXiULR�SRGH�HVWDU�HP�DSHQDV�XP�HQGHUHoR��

$�UHODomR�1[0�GD�ILJXUD���H[HPSOLILFD�D�VLWXDomR�HP�TXH�YiULRV�REMHWRV�GH�

XPD� WDEHOD� SRVVXHP� UHODomR� FRP� YiULRV� REMHWRV� GH� RXWUD�� QHVWH� FDVR� R� H[HPSOR�

PRVWUD� TXH� DOpP� GH� XP� HQGHUHoR� SRGHU� WHU� PDLV� GH� XP� XVXiULR�� YiULRV� XVXiULRV�

SRGHP�HVWDU�HP�XP�HQGHUHoR��

�
������$&,'�

�

� $WRPLFLGDGH�� &RQVLVWrQFLD�� ,VRODPHQWR� H� 'XUDELOLGDGH� VmR� FRQMXQWRV� GH�

SURSULHGDGHV�GH�WUDQVDo}HV�GH�EDQFRV�GH�GDGRV��7UDWD�VH�GH�XP�FRQFHLWR�TXH�YLVD�

JDUDQWLU� D� YDOLGDGH� GRV� GDGRV� VREUH� TXDOTXHU� SUREOHPD� TXH� YHQKD� D� RFRUUHU� QR�

VLVWHPD��5$0$.5,6+1$1�H�*(+5.(�����������

� &DGD� FDUDFWHUtVWLFD� GR� DFU{QLPR� SRVVXL� VXDV� SURSULHGDGHV�� VHQGR� HVWDV�

GHVFULWDV�FRPR���

x� $WRPLFLGDGH�� WRGD� D� WUDQVDomR� HP� XP� EDQFR� GH� GDGRV� GHYH� VHU� IHLWD� SRU�

FRPSOHWR� RX� IDOKDU� FRPSOHWDPHQWH�� HVWD� SURSULHGDGH� HYLWD� SDUFLDOLGDGHV� HP�

XPD�WUDQVDomR�ID]HQGR�FRP�TXH�R�XVXiULR�HP�XP�EDQFR�GH�GDGRV�QmR�WHQKD�

G~YLGDV� VREUH� R� VXFHVVR� RX� IUDFDVVR� GH� VXD� WHQWDWLYD� DR� H[HFXWDU� XP�

FRPDQGR��

x� &RQVLVWrQFLD��REMHWLYD�JDUDQWLU�TXH�R�SURFHVVR�GD�WUDQVDomR�UHVSHLWH�WRGDV�DV�

QRUPDV�SUp�HVWDEHOHFLGDV�QD�LQWHJULGDGH�GRV�GDGRV��LVWR�JDUDQWH�TXH�R�EDQFR�

GH�GDGRV�VHUi� OHYDGR�GR�FRPHoR�DR� ILP�GD� WUDQVDomR�D�XP�HVWDGR�YiOLGR�H�

HYLWD�LQIRUPDo}HV�FRUURPSLGDV�QR�DUPD]HQDPHQWR��

x� ,VRODPHQWR��JDUDQWH�TXH�VH�XPD�RSHUDomR�IRU�H[HFXWDGD�HP�XP�GDGR�PRPHQWR�

QmR�VHUi�VREUHSRVWD�SRU�RXWUDV�DR�PHVPR�WHPSR��HVWD�SURSULHGDGH�JDUDQWH�D�

YHUDFLGDGH�GRV�GDGRV���

x� 'XUDELOLGDGH��JDUDQWH�TXH�TXDOTXHU� LQVHUomR�RX�DOWHUDomR� IHLWD�FRP�VXFHVVR�

GHYH� SHUPDQHFHU� QR� EDQFR� GH� GDGRV� DWp� TXH� VHMD� UHDOL]DGD� XPD� QRYD�

RSHUDomR�TXH�YHQKD�D�PDQLSXODU�HVWH�GDGR�GH�IRUPD�D�PRGLILFD�OR��



���
�

$V�SURSULHGDGHV�$&,'�TXDQGR�DSOLFDGDV�D�XP�EDQFR�GH�GDGRV�EHQHILFLDP�

QmR� VRPHQWH� R� VLVWHPD� FRPR� WDPEpP� R� GHVHQYROYLPHQWR� GH� DSOLFDo}HV� TXH� YmR�

DFHVVD�OR��2V�GHVHQYROYHGRUHV�GHVWDV�DSOLFDo}HV� VH� SUHRFXSDUmR� VRPHQWH� FRP�D�

OyJLFD�GDV�PHVPDV�H�QmR�FRP�IDWRUHV�GH�VHJXUDQoD��UHFXSHUDomR�H�VLQFURQL]DomR�GR�

DFHVVR�DRV�GDGRV�FRPSDUWLOKDGRV��

2V� EDQFRV� GH� GDGRV� UHODFLRQDLV� VDFULILFDP� YHORFLGDGH� GH� H[HFXomR� SDUD�

JDUDQWLU�DV�SURSULHGDGHV�TXH�IRUDP�GLVFXWLGDV��

�

������6LVWHPDV�2/73�H�2/$3�

�

2V�VLVWHPDV�GH�SURFHVVDPHQWR�GH�WUDQVDomR��WDPEpP�FRQKHFLGRV�FRPR�2Q�

/LQH�7UDQVDFWLRQ�3URFHVVLQJ��2/73���VmR�EDQFRV�GH�GDGRV�UHODFLRQDLV�GHVHQYROYLGRV�

SDUD�VXSRUWDU�RSHUDo}HV�GLiULDV�GH�XPD�RUJDQL]DomR��HVWH�VmR�FDUDFWHUL]DGRV�SRU�XP�

YDVWR�Q~PHUR�GH�SHTXHQRV�FRPDQGRV�FRPR��,16(57��'(/(7(��83'$7(�H�6(/(&7�

�67$,5�H�5(<12/'6����������

2�REMHWLYR�GH�XP�VLVWHPD�2/73�p�SURFHVVDU�GH�IRUPD�UiSLGD�RV�FRPDQGRV�QR�

EDQFR�GH�GDGRV��PDQWHQGR�D�LQWHJULGDGH�GDV�LQIRUPDo}HV�HP�DFHVVRV�PXOWLXVXiULR�H�

D�FRQVLVWrQFLD�GR�EDQFR��

8P�VLVWHPD�2/73�p�FDUDFWHUL]DGR�SRU� WHU�XP�YDVWR�Q~PHUR�GH�XVXiULRV�R�

XWLOL]DQGR��FRQVHTXHQWHPHQWH�JHUDQGR�XP�DPELHQWH�GH�DOWD�FRQFRUUrQFLD��WHPSRV�GH�

UHVSRVWD�GH�RSHUDo}HV�FXUWRV�SDUD�PDQWHU�D�HILFLrQFLD�HP�XP�DPELHQWH�GH�DFHVVRV�

VLPXOWkQHRV��JUDQGH�YROXPH�GH�GDGRV�H�VXSRUWH�SDUD�DJXHQWDU�XPD�JUDQGH�EDVH�GH�

GDGRV�����

2V�VLVWHPDV�GH�SURFHVVDPHQWR�DQDOtWLFR��RX�2Q�/LQH�$QDO\WLFDO�3URFHVVLQJ�

�2/$3�� VmR� FDUDFWHUL]DGRV� SRU� XP� EDL[R� YROXPH� GH� WUDQVDo}HV� H� FRPDQGRV�

FRPSOH[RV� GH� PDQLSXODomR� GH� GDGRV�� HVWHV� FRPDQGRV� QmR� FRQVWLWXHP� VRPHQWH�

UHTXLVLo}HV� IHLWDV�DR�VLVWHPD��PDV� WDPEpP�VmR�XWLOL]DGRV�SDUD�SURGX]LU�DQiOLVHV�H�

UHVXOWDGRV�FRP� LQIRUPDo}HV�FRQWLGDV�HP�XPD�EDVH�GDGRV��3RU�H[HPSOR��R�XVXiULR�

SRGH�REWHU�D�LQIRUPDomR�GR�WRWDO�GH�YHQGDV�UHDOL]DGDV�HP�WRGRV�RV�GHSDUWDPHQWRV�GH�

XPD�HPSUHVD�PXOWLQDFLRQDO�QRV�~OWLPRV�PHVHV�SRU�PHLR�GH�XP�~QLFR�FRPDQGR�HP�

XP�VLVWHPD�2/$3��5$0$.5,6+1$1�H�*(+5.(���������

$� WDEHOD� �� FRQWpP� LQIRUPDo}HV� GHWDOKDGDV� GDV� GLIHUHQoDV� HQWUH� RV� GRLV�

VLVWHPDV��



���
�

7DEHOD�����'LIHUHQoDV�HQWUH�6LVWHPDV�2/73�H�2/$3�

&DUDFWHUtVWLFD� %DVH�GH�'DGRV�2/73� %DVH�GH�'DGRV�2/$3�

3URSRVLWR�
6XSRUWD�SURFHVVDPHQWR�

GH�WUDQVDomR�GH�
LQIRUPDo}HV�

6XSRUWD�WRPDGD�GH�
GHFLVmR�

)RQWH�GH�GDGRV� 7UDQVDo}HV�GH�1HJyFLRV�

0~OWLSORV�DUTXLYRV��EDVHV�
GH�GDGRV�FRP�

LQIRUPDo}HV�LQWHUQDV�H�
H[WHUQDV�D�HPSUHVD�

$FHVVR�GH�'DGRV�
3HUPLWLGRV�DR�8VXiULR� /HLWXUD�H�(VFULWD� 6RPHQWH�/HLWXUD�

0RGHOR�SULPiULR�GH�EDVH�
GH�GDGRV�HPSUHJDGR� 5HODFLRQDO� 5HODFLRQDO�

1tYHO�GH�GHWDOKDPHQWR� 7UDQVDo}HV�'HWDOKDGDV� 'DGRV�IUHTXHQWHPHQWH�
UHVXPLGRV�

'LVSRQLELOLGDGH�GH�GDGRV�
KLVWyULFRV�

0XLWR�OLPLWDGR���
WLSLFDPHQWH�DOJXPDV�
VHPDQDV�RX�PHVHV�

0XLWRV�DQRV�

3URFHVVR�GH�$WXDOL]DomR�
2QOLQH��FRQIRUPH�DV�
WUDQVDo}HV�VmR�
FDSWXUDGDV��

3URFHVVR�SHULyGLFR��XPD�
YH]�SRU�VHPDQD�RX�SRU�

PrV�

)DFLOLGDGH�GH�SURFHVVR� 5RWLQHLUD�H�IiFLO�

&RPSOH[D��GHYH�FRPELQDU�
RV�GDGRV�GH�YiULDV�IRQWHV��
RV�GDGRV�SUHFLVDP�SDVVDU�

SRU�XP�SURFHVVR�GH�
YHULILFDomR�

3UREOHPDV�GH�LQWHJULGDGH�
GH�GDGRV�

&DGD�WUDQVDomR�GHYH�VHU�
HGLWDGD�FXLGDGRVDPHQWH�

(VIRUoRV�Pi[LPRV�SDUD�
OLPSDU�H�LQWHJUDU�RV�GDGRV�

GH�P~OWLSODV�IRQWHV�
)RQWH���67$,5�H�5(<12/'6��������

�

2V�EHQFKPDUNV�VmR�FRQVWUXtGRV�SDUD�DV�FDWHJRULDV�FLWDGDV�DQWHULRUPHQWH�GH�

IRUPD�TXH�XP�VLVWHPD�TXH�DYDOLH�R�UHVXOWDGR�HP�XPD�FDWHJRULD�QmR�SRGH�VHU�XVDGR�

HVWXGDU� D� RXWUD� �6$'2*+,�� %+$77$&+(5-((� H� &$1,0�� ������� &RPR� PXLWRV�

VLVWHPDV� VXUJHP� FRQVWDQWHPHQWH�� PXLWRV� EHQFKPDUNV� DFDEDP� VHQGR� FRQVWUXtGRV�

FRP�DV�FDUDFWHUtVWLFDV�GRV�VLVWHPDV�TXH�SUHFLVDP�VHU�HVWXGDGRV��R�TXH�WRUQD�PXLWRV�

HVWXGRV�DOJR�LVRODGR��,9$129���5$%/��HW�DO�����

�



���
�

����-$9$�

�

'H� DFRUGR� FRP� 6FRWW� 2DNV� H� +HQU\� :RQJ� �������� R� -DYD� GHILQH� XPD�

OLQJXDJHP�GH�SURJUDPDomR��XPD�$3,�SDUD�FRPXQLFDomR�FRP�GLYHUVRV�GLVSRVLWLYRV�GH�

VRIWZDUH�H�XPD�PiTXLQD�YLUWXDO�SDUD�D�LQWHUSUHWDomR�GHVWHV�FyGLJRV��/RJR��R�-DYD�p�

FRQVLGHUDGR� FRPR� XPD� SODWDIRUPD� TXH� SURYr� YiULRV� VHUYLoRV� HP� GLIHUHQWHV�

VHJPHQWRV�GD�FRPSXWDomR��

2V�SUy[LPRV�WySLFRV�WUDWDP�D�UHVSHLWR�GH�FRPSRQHQWHV�GHVWD�SODWDIRUPD�TXH�

SRVVLELOLWDUDP�R�GHVHQYROYLPHQWR�GR�SURMHWR��

�

������-'%&�

�

2�-'%&�p�XPD�$3,� SDUD� VH�HVWDEHOHFHU�XPD�FRQH[mR�HQWUH�XP�SURJUDPD�

-DYD�H�XPD�EDVH�GH�GDGRV�UHODFLRQDO�HP�XP�EDQFR�GH�GDGRV��0$57,1����������

(VVD�$3,�SRVVXL�XPD�VpULH�GH�ELEOLRWHFDV�TXH�SRVVLELOLWDP�R�XVXiULR�FULDU�H�

H[HFXWDU�FRPDQGRV�64/�HP�XP�EDQFR�GH�GDGRV�D�SDUWLU�GH�XP�VRIWZDUH�HVFULWR�HP�

-DYD�� $OpP� GLVVR� D� $3,� SURSRUFLRQD� D� PRGLILFDomR� H� REWHQomR� GH� LQIRUPDo}HV�

FRQWLGDV�HP�XPD�EDVH�GH�GDGRV��63((*/(���������

2� -'%&� XWLOL]D�VH� GH� FRQHFWRUHV� SDUD� HVWDEHOHFHU� D� FRPXQLFDomR� FRP� R�

6*%'�� FDGD� VLVWHPD� GLVSRQLELOL]D� HVWHV� FRQHFWRUHV� D� FDGD� QRYD� YHUVmR� GR� VHX�

VRIWZDUH��8PD�YH]�LQVWDODGRV�RV�FRQHFWRUHV�HP�XP�SURMHWR�-DYD��D�$3,�UHFRQKHFH�RV�

PHVPRV� H� SDVVD� D� UHSRUWDU� HUURV� FRQIRUPH� RV� UHWRUQRV� REWLGRV� HP� WHQWDWLYDV� RX�

SHUGDV�GH�FRQH[mR��

�

������-3$�

�

-DYD�3HUVLVWHQFH�$3,�DVVLP�FRPR�R�-'%&�WHP�D�IXQomR�GH�HVWDEHOHFHU�XPD�

FRQH[mR�H�PDQLSXODU�XP�EDQFR�GH�GDGRV�D�SDUWLU�GH�XP�SURJUDPD�HVFULWR�HP�-DYD��

SRUpP�VREUH�XP�DVSHFWR�GH�WUDQVIRUPDomR�H�FRQYHUVmR�GH�LQIRUPDo}HV�H�HVWUXWXUDV�

GH� EDQFRV� GH� GDGRV� UHODFLRQDLV� HP� XPD� OLQJXDJHP� GH� SURJUDPDomR� RULHQWDGD� D�

REMHWRV�D�SDUWLU�GH�XPD� WpFQLFD�FRQKHFLGD�FRPR�250��2EMHFW�5HODWLRQDO�0DSSLQJ��

�)$5,$�H�-81,25���������

� 2�250�WUDQVIRUPD�HQWLGDGHV�H�REMHWRV�GH�XP�EDQFR�GH�GDGRV�HP�FODVVHV�H�

YDULiYHLV� GH�XPD� OLQJXDJHP�GH�SURJUDPDomR��&RQWXGR� D� QHFHVVLGDGH�GR� -3$�HP�



���
�

HPSUHJDU�WDO�SURFHGLPHQWR�FULD�XPD�RXWUD�FDPDGD�GH�FyGLJR�TXH�XVD�D�$3,�GR�-'%&�

SDUD�D�FRPXQLFDomR�FRP�R�EDQFR�GH�GDGRV��HVWD�SRGH�VHU�YLVXDOL]DGD�SRU�PHLR�GD�

ILJXUD����

�

�
)LJXUD�����&DPDGDV�GH�&yGLJR�GH�&RPXQLFDomR�-'%&�H�-3$�

)RQWH���2/,9(,5$��������

�

'H� DFRUGR� FRP� -RUJH� (GLVRQ� /DVFDQR� �������� SDUD� DSOLFDo}HV� TXH� VmR�

FRQVWUXtGDV�FRP�R�REMHWLYR�GH�FUHVFLPHQWR�H�SUHFLVDP�GH�XPD�HVWUXWXUD�GH�SURMHWR�

TXH�SRVVD�VHU�PHOKRU�GHVHQYROYLGD�H�LPSOHPHQWDGD��R�XVR�GR�-3$�p�D�PHOKRU�RSomR��

SRLV� RIHUHFH� PpWRGRV� GH� DFHVVR� H� PDQLSXODomR� GRV� EDQFRV� GH� GDGRV� Mi�

LPSOHPHQWDGRV�QD�$3,��DOpP�GH�SURSRUFLRQDU�XPD�PHOKRU�YLVXDOL]DomR�GD�DSOLFDomR�

SRU�SDUWH�GRV�GHVHQYROYHGRUHV�XPD�YH]�TXH�D�EDVH�GH�GDGRV�SRGH�VHU�LQWHUSUHWDGD�

SRU� PHLR� GH� FODVVHV� -DYD�� &RQWXGR�� SDUD� SHTXHQDV� DSOLFDo}HV� FXMR� REMHWLYR� p�

H[HFXWDU� GHWHUPLQDGDV� IXQo}HV� VHP� WRPDU� PXLWRV� UHFXUVRV� GR� VLVWHPD� D� PHOKRU�

RSomR�SDUD�R�GHVHQYROYLPHQWR�p�FRP�D�$3,�GR�-'%&��YLVWR�TXH�R�XVR�GD�$3,�GR�-3$�

DXPHQWD�D�FRPSOH[LGDGH�GR�VRIWZDUH��SRLV�LPSOHPHQWD�R�250����



���
�

������-'%&�%DWFK�3URFHVVLQJ�

�

%DWFK�3URFHVVLQJ� QmR�p�XPD� IHUUDPHQWD�H[FOXVLYDPHQWH�GD�$3,�GR� -'%&��

PDV� p� XPD� IRUPD� GH� SURFHVVDPHQWR� GH� GDGRV� HP� XP� EDQFR� �2&7$9,$1��

5$'8/(6&8��HW�DO����������(VWH�PpWRGR�SHUPLWH�TXH�XP�ORWH�GH�FRPDQGRV�64/�VHMD�

H[HFXWDGR�FRQIRUPH�D�ILJXUD����

�

�
)LJXUD�����([HFXomR�GH�/RWHV�GH�&RPDQGRV�SRU�%DWFK�3URFHVVLQJ�

)RQWH�±�$XWRULD�3UySULD�
�

(VWD�IRUPD�GH�SURFHVVDPHQWR�p�H[HFXWDGD�SHOD�$3,�GR�-'%&�SRU�PHLR�GH�

XPD�IXQomR�FKDPDGD�%DWFK��HVWD�IXQomR�DUPD]HQD�YiULRV�FRPDQGRV�64/��IRUPDQGR�

XP�ORWH�GH�LQVWUXo}HV��TXDQGR�HVVH�ORWH�GH�FRPDQGRV�p�HQYLDGR�DR�EDQFR�GH�GDGRV��

p�UHDOL]DGR�XPD�YDOLGDomR��%5,//���������

(VWH�PpWRGR�SURSRUFLRQD�PDLRU�HILFLrQFLD�SRU� SDUWH�GR�EDQFR�GH�GDGRV�QR�

SURFHVVDPHQWR�GDV�RSHUDo}HV��SRLV�D�FDGD�H[HFXomR�GH�XPD�~QLFD�TXHU\��H[LVWHP�

WHPSRV� JDVWRV� FRPR�� UHTXLVLomR� GH� XP� RXWUR� VRIWZDUH� TXH� QHFHVVLWD� ID]HU� XPD�

RSHUDomR�HP�XP�EDQFR�GH�GDGRV��R�SURFHVVDPHQWR�GHVWD� UHTXLVLomR�SRU�SDUWH�GR�

EDQFR��YDOLGDomR�GD�TXHU\��UHWRUQR�GR�UHVXOWDGR��HQWUH�RXWURV�IDWRUHV��%5,//����������



���
�

������-DYD�9LUWXDO�0DFKLQH�

�

%LOO�9HQQHUV��������GHILQH�XPD�-90�FRPR�VHQGR�XP�LQWHUSUHWDGRU�GH�FyGLJRV�

HVFULWRV�SDUD�D�OLQJXDJHP�-DYD��IRL�GHVHQYROYLGD�SDUD�TXH�D�OLQJXDJHP�SXGHVVH�VHU�

LQWHUSUHWDGD�HP�GLYHUVRV�VLVWHPDV�RSHUDFLRQDLV��

$� IRUPD� FRPR� D� -90� HQWUHJD� XP� FyGLJR� LQWHUSUHWiYHO� D� YiULRV� VLVWHPDV�

RSHUDFLRQDLV� GLIHUHQWHV� p� SRU� PHLR� GH� XP� SURFHVVR� GH� FRQYHUVmR� GRV� DUTXLYRV�

HVFULWRV�SDUD�XPD�LQWHUSUHWDomR�GD�SUySULD�PiTXLQD�YLUWXDO��FRQIRUPH�D�ILJXUD����

�

�
)LJXUD���±�'LDJUDPD�GH�([HFXomR�GH�XPD�-DYD�9LUWXDO�0DFKLQH�

)RQWH���9(11(56��������

�

$�ILJXUD���PRVWUD�R�SURFHVVR�GHVGH�D�LQWHUSUHWDomR�GD�OLQJXDJHP�-DYD�DWp�D�

FRPXQLFDomR� FRP� XP� VLVWHPD� RSHUDFLRQDO� IHLWD� SRU� XPD� -90�� $� PiTXLQD� YLUWXDO�

FRQYHUWH�R�FyGLJR�-DYD�HP�DOJR�LQWHUSUHWiYHO�SRU�HOD�SUySULD��FKDPDGRV�E\WHFRGHV��

2V�E\WHFRGHV�VmR�H[HFXWDGRV�SRU�PHLR�GH�XP�SURJUDPD�TXH�SRVVXL�IXQo}HV�

HVFULWDV�HP�OLQJXDJHQV�FRPR�&��&���H�$VVHPEO\���



���
�

(VWDV�IXQo}HV�VmR�FRQKHFLGDV�FRPR�PpWRGRV�QDWLYRV�H�FDWHJRUL]DP�GLYHUVDV�

IXQFLRQDOLGDGHV�GRV�SURFHVVDGRUHV�HP�XP�FRPSXWDGRU��VHQGR�DVVLP�XWLOL]DGRV�SHOR�

VLVWHPD�RSHUDFLRQDO�QD�KRUD�GD�H[HFXomR�GH�VXDV�WDUHIDV��

$�FRPXQLFDomR�HQWUH�R�VLVWHPD�RSHUDFLRQDO�H�D�PiTXLQD�YLUWXDO�p� IHLWD�SRU�

PHLR�GHVWHV�PpWRGRV�H�GHVWD�IRUPD�XP�VLVWHPD�SRGH�LQWHUSUHWDU�XP�FyGLJR�HVFULWR�

HP�-DYD�PHVPR�TXH�HVWH�WHQKD�VLGR�HVFULWR�HP�RXWUR�VLVWHPD�RSHUDFLRQDO��

�

������-DYD�7KUHDGV�

�

7KUHDGV�VmR�WUHFKRV�GH�FyGLJR�GH�FRPSXWDGRU�TXH�VmR�H[HFXWDGRV�GH�IRUPD�

LQGHSHQGHQWH�� HVWDV� IXQo}HV� VmR� H[HFXWDGDV� SDUDOHODPHQWH� SDUD� TXH� R� VRIWZDUH�

SRVVXD�PDLRU� YHORFLGDGH� SDUD� UHVSRQGHU� DR� SURSyVLWR� DR� TXDO� IRL� FULDGR� �2$.6�H�

:21*���������

2� WHUPR� UHPHWH� D� FRPSXWDomR� SDUDOHOD�� VHQGR� XPD� VROXomR� FULDGD� SDUD�

UHVROYHU� SUREOHPDV� TXH� RFRUULDP� HP� H[HFXo}HV� VHTXHQFLDLV�� PDMRULWDULDPHQWH�

OLJDGRV� D� LQHILFLrQFLD� GHVWD� VROXomR� QR� DSURYHLWDPHQWR� GH� UHFXUVRV� GR� KDUGZDUH�

�*g(7=��3(,(5/6��HW�DO����������

$� VROXomR� HQYROYHQGR� WKUHDGV� SRVVLELOLWRX� XP� DYDQoR� VLJQLILFDWLYR� QD�

H[HFXomR�GH�SURJUDPDV��RV�VRIWZDUHV�SDVVDUDP�D�DSURYHLWDU�RV�WHPSRV�GH�RFLRVLGDGH�

GR� VLVWHPD� QD� HVSHUD� GD� ILQDOL]DomR� GH� XPD� GHWHUPLQDGD� WDUHID� RX� SDUkPHWURV�

H[WHUQRV�YLQGRV�GRV�XVXiULRV��&RQWXGR��R�VLVWHPD�RSHUDFLRQDO�SDVVRX�D�WHU�TXH�OLGDU�

FRP� WURFDV� GH� FRQWH[WR� H� DFHVVRV� FRQFRUUHQWHV� GH� IXQo}HV� TXH� H[HFXWDYDP� HP�

SDUDOHOR��R�WHUPR�ORJR�ILFRX�FRQKHFLGR�FRPR�0XOWLWKUHDGLQJ�H�VLJQLILFD�D�IRUPD�FRPR�

R�VLVWHPD�RSHUDFLRQDO�OLGD�FRP�DV�IXQo}HV�VHP�TXH�XPD�LQWHUILUD�QD�RXWUD��

(P� -DYD�� XPD� WKUHDG� p� H[HFXWDGD�HVWHQGHQGR�XPD�FODVVH� -DYD�FKDPDGD�

7KUHDG� RX� LPSOHPHQWDQGR� XPD� LQWHUIDFH� -DYD� FKDPDGD� 5XQQDEOH� ,QWHUIDFH�� D�

GLIHUHQoD�HQWUH�HODV�p�TXH�HVWHQGHQGR�XPD�FODVVH�-DYD�7KUHDG��D�FODVVH�QmR�SRGHUi�

HVWHQGHU�QHQKXPD�RXWUD��SRLV�R�-DYD�QmR�DFHLWD�P~OWLSODV�KHUDQoDV��FRQWXGR��LVWR�Gi�

DR�VRIWZDUH�XPD�HVWUXWXUD�GH�FyGLJR�VLPSOHV�H�GH�IiFLO�HQWHQGLPHQWR�HQTXDQWR�TXH�D�

LQWHUIDFH�SURGX]�XPD�HVWUXWXUD�GH�FyGLJR�PHOKRU�H�D�SRVVLELOLGDGH�GD�LPSOHPHQWDomR�

GH�YiULDV�RXWUDV�LQWHUIDFHV�DR�PHVPR�WHPSR��HQWUHWDQWR���WRUQD�D�HVWUXWXUD�GR�SURMHWR�

FRPSOH[D�GH�VH�HQWHQGHU���

7KUHDGV�HP�XPD�DSOLFDomR�-DYD�VmR�H[HFXWDGDV�FRQIRUPH�PRVWUD�D�ILJXUD�����



���
�

�
)LJXUD����±�)XQFLRQDPHQWR�GR�0XOWLWKUHDGLQJ�-DYD�

)RQWH���2$.6�H�:21*��������

��

$�SDUWLU�GD�LQWHUSUHWDomR�GD�ILJXUD�����XPD�DSOLFDomR�-DYD�XWLOL]D�VH�GH�XPD�

-90� SDUD� LQWHUSUHWDU� DV� WKUHDGV� ID]HQGR� FRP� TXH� R� VLVWHPD� RSHUDFLRQDO� SRVVD�

HQWHQGH�ODV�H�FRRUGHQH�VXDV�H[HFXo}HV���

�

����0<64/�

�

'H�DFRUGR�FRP�1HLO�6P\WK� ��������2�0\64/�p�XP�VLVWHPD�JHUHQFLDGRU�GH�

EDQFRV� GH� GDGRV� UHODFLRQDO� �6*%'5��� TXH� XWLOL]D� D� OLQJXDJHP�64/�SDUD� VXD�

FRPXQLFDomR��

2�0\64/� IRL� FULDGR�QD�6XpFLD�SRU�$OODQ�/DUVVRQ��'DYLG�$[PDUN�H�0LFKDHO�

:LGHQXV�SHOD�IXQGDomR�GH�XPD�HPSUHVD�FKDPDGD�0\64/�$%��HVWD�GLVSRQLELOL]RX�D�

SULPHLUD�YHUVmR�GR�VRIWZDUH�HP�������

$QWHV�GR�VXUJLPHQWR�GR�0\64/��DV�EDVHV�GH�GDGRV�HUDP�PXLWR�FRPSOH[DV�

GH�VHUHP�FULDGDV�H�VHX�FXVWR�HUD�PXLWR�DOWR��DV�SULQFLSDLV�HPSUHVDV�TXH� ID]LDP�D�

PDQXWHQomR�H�D�LPSOHPHQWDomR�GR�EDQFR�GH�GDGRV�HUDP�DV�HPSUHVDV�2UDFOH�H�,%0�

�60<7+����������

2� VXFHVVR� GR� 0\64/� p� GHYLGR� j� IiFLO� LQWHJUDomR� TXH� HVWH� SRVVXL� FRP�

OLQJXDJHQV�GH�SURJUDPDomR�FRPR�R�+\SHUWH[W�3UHSURFHVVRU��3+3��H�-DYD��TXH�VmR�

OLQJXDJHQV�TXH�SURSRUFLRQDP�R�GHVHQYROYLPHQWR�GH�DSOLFDo}HV�SHOD�,QWHUQHW�GH�IRUPD�



���
�

UiSLGD�FRP�YiULRV�UHFXUVRV�SUHYLDPHQWH�LPSOHPHQWDGRV��GLPLQXLQGR�DVVLP�R�WHPSR�

GH�GHVHQYROYLPHQWR�GH�SURMHWRV��VHQGR�XP�GRV�SULQFLSDLV�EDQFRV�GH�PDLRU�SUHIHUrQFLD�

SRU� DQDOLVWDV� GH� EDQFRV� GH� GDGRV� H� GHVHQYROYHGRUHV� GH� VRIWZDUH�� $OpP� GLVVR� R�

0\64/� p� FRQILiYHO� H� VHJXUR� H� p� DGRWDGR� FRPR� VROXomR� SDUD� D� FULDomR� H�

JHUHQFLDPHQWR�GH�EDVH�GH�GDGRV�SRU�PXLWDV�HPSUHVDV��

'H�DFRUGR� FRP�-RKQ�5XVVHOO� �������� R�0\64/�HVWi� SUHVHQWH� HP�GLYHUVDV�

HPSUHVDV�FRPR�*RRJOH��)DFHERRN��<RXWXEH��(ED\�H�PXLWDV�RXWUDV��SURYHQGR�VXSRUWH�

QR�DUPD]HQDPHQWR�GH�GDGRV�H�VHJXUDQoD�GH�LQIRUPDomR��

6HJXQGR� R� PDQXDO� UHIHUHQFLDO� GR� 0\64/� �������� HVWH� SRVVXL� YiULDV�

FDUDFWHUtVWLFDV�LPSRUWDQWHV�SDUD�RV�VLVWHPDV�LQIRUPDWL]DGRV�FRPR��

�

x� 3RUWDELOLGDGH��SRGH�VHU�H[HFXWDGR�HP�GLYHUVRV�VLVWHPDV�RSHUDFLRQDLV�R�TXH�

SRVVLELOLWD�JUDQGH�YDQWDJHP�QR�XVR�GHVWD�IHUUDPHQWD��

x� &RPSDWLELOLGDGH��p�SRVVtYHO�ID]HU�D�LQWHUIDFH�GR�0\64/�FRP�RXWURV�VRIWZDUHV�

SRU�PHLR�GH�YiULDV�OLQJXDJHQV�GH�SURJUDPDomR�H�IUDPHZRUNV�GLVSRQtYHLV�SDUD�

HVWDV�IXQo}HV��

x� 'HVLJQ��IRL�SURMHWDGR�SDUD�VHU�H[HFXWDGR�HP�PRGR�PXOWLWKUHDG��YiULDV�WDUHIDV�

H[HFXWDQGR� DR�PHVPR� WHPSR�� TXDQGR� R� SURFHVVDGRU� GLVSRQLELOL]D� UHFXUVRV�

SDUD�HVWD�FDUDFWHUtVWLFD��

x� $UPD]HQDPHQWR�� SURSRUFLRQD� DUPD]HQDPHQWR� HP� EDVHV� GH� GDGRV�

WUDQVDFLRQDLV�H�QmR�WUDQVDFLRQDLV��

x� %XVFD� GH� LQIRUPDomR�� XWLOL]D�VH� GH� WDEHODV� KDVK� TXH� IXQFLRQDP� FRPR�

DUPD]HQDPHQWR�WHPSRUiULR�DXPHQWDQGR�D�YHORFLGDGH�GD�EXVFD�SHORV�GDGRV�H�

iUYRUHV�ELQiULDV�FRPR�DOJRULWPR�GH�RUJDQL]DomR�OyJLFD�GDV�WDEHODV�HP�GLVFR��

x� 8VDELOLGDGH��SRVVLELOLGDGH�GH�H[HFXWDU�R�VLVWHPD�VHP�R�XVR�GH�,QWHUQHW�SRLV�

HVWH� GLVSRQLELOL]D� XP� VHUYLGRU� QD� SUySULD�PiTXLQD� GR� XVXiULR� TXH� SRGH� VHU�

DFHVVDGR�SDUD�WHVWHV�H�DSOLFDo}HV�VWDQGDORQH��

x� &RQHFWLYLGDGH��RIHUHFH�D�SRVVLELOLGDGH�QmR�VRPHQWH�GH�XVXiULRV�FRPR�WDPEpP�

VRIWZDUHV�FOLHQWHV�VH�FRQHFWDUHP�DR�EDQFR�������

�

�

�

�



���
�

����3267*5(64/�

�

$VVLP�FRPR�R�0\64/��R�3RVWJUH64/�p�XP�VLVWHPD�JHUHQFLDGRU�GH�EDQFR�GH�

GDGRV�UHODFLRQDO�TXH�WHYH�VXD�LQLFLDOL]DomR�FRP�R�SURMHWR�3267*5(�QD�8QLYHUVLGDGH�

GD� &DOLIyUQLD�� HP� %HUNHOH\�� (VWH� SURMHWR� IRL� SDWURFLQDGR� SRU� YiULRV� yUJmRV�

JRYHUQDPHQWDLV�DPHULFDQRV�FRPR�D�'HIHQVH�$GYDQFHG�5HVHDUFK�3URMHFWV�$JHQF\�

�'$53$���$UP\�5HVHDUFK�2IILFH� �$52���1DWLRQDO�6FLHQFH�)RXQGDWLRQ� �16)���HQWUH�

RXWURV��6721(%5$.(5�H�52:(���������

'H�DFRUGR�FRP�0LFKDHO�6WRQHEUDNHU�H�/DZUHQFH�$��5RZH���������R�SURMHWR�

3267*5(� IRL� XP� UHFRPHoR� SDUD� FRQVWUXLU� XP� VLVWHPD� GH� EDQFR� GH� GDGRV� TXH�

DWHQGHVVH� VXDV� H[SHFWDWLYDV� FRQFHUQHQWHV� DR� PRGHOR� GH� GDGRV� UHODFLRQDO�� 6HX�

SURMHWR�DQWHULRU��FKDPDGR�GH� ,1*5(6�� Mi�KDYLD�VLGR�PRGLILFDGR�YiULDV�YH]HV�H�SRU�

FRQWD�GH�VHX�GHVLJQ�GH�FULDomR��QmR�VXSRUWDYD�R�PRGHOR�(�5��

$R�VHU�DGLFLRQDGR�XP�LQWHUSUHWDGRU�GD�OLQJXDJHP�64/�DR�SURMHWR�3267*5(��

HVWH� SDVVRX� D� VH� FKDPDU�3RVWJUH64/� H�PHOKRULDV� QR�SURMHWR� WrP� VLGR� UHDOL]DGDV�

GHVGH�HQWmR��

6HJXQGR� 7KH� 3RVWJUH� *OREDO� 'HYHORSPHQW� *URXS� �������� R� 3RVWJUH64/�

WUDEDOKD� FRP� SDUkPHWURV� GRV� EDQFRV� GH� GDGRV� PRGHUQRV�� GH� DFRUGR� FRP� DV�

VHJXLQWHV�FDUDFWHUtVWLFDV��

�

x� &RQVXOWDV�� SRVVLELOLWD� FULDU� LQVWUXo}HV�6(/(&7�GHQWUR� GH�RXWUDV� LQVWUXo}HV�

6(/(&7� WRUQDQGR� YiULDV� LQVWUXo}HV� TXH� VHULDP� HVFULWDV� HP� VHTXrQFLD� H�

FRQVHTXHQWHPHQWH�GHPRUDULDP�PDLV�SDUD�DOFDQoDU�R�UHVXOWDGR�HP�XPD�~QLFD�

LQVWUXomR�FRPSOHWD�TXH�HFRQRPL]D�WHPSR��

x� &KDYHV� HVWUDQJHLUDV�� FULD� D� SRVVLELOLGDGH� GH� UHODFLRQDPHQWR� HQWUH� WDEHODV�

GLVWLQWDV��

x� *DWLOKRV��WULJJHUV���RV�FRPDQGRV�SRGHP�VHU�H[HFXWDGRV�DXWRPDWLFDPHQWH�GH�

DFRUGR�FRP�D�SURJUDPDomR�HVWDEHOHFLGD��

x� ([LELo}HV�DWXDOL]iYHLV��DWXDOL]D�RV�FDPSRV�GDV�WDEHODV�TXH�VmR�YLVXDOL]DGDV�

GH�DFRUGR�FRP�RV�QRYRV�FRPDQGRV�HVWDEHOHFLGRV��

x� ,QWHJULGDGH�5HIHUHQFLDO��PDQWpP�R�EDQFR�GH�GDGRV�ORJLFDPHQWH�HVWUXWXUDGR�

JDUDQWLQGR�TXH�XPD�FKDYH�HVWUDQJHLUD�HP�XPD�WDEHOD�GHVWLQR�p�XPD�FKDYH�

SULPiULD�GH�DOJXP�UHJLVWUR�QD�WDEHOD�RULJHP��



���
�

x� ,QWHJULGDGH� 7UDQVDFLRQDO�� JDUDQWH� SURSDJDU� D� DWXDOL]DomR� GRV� FDPSRV� H� D�

H[FOXVmR�GRV�UHJLVWURV�VHOHFLRQDGRV��

x� &RQWUROH�GH� FRQFRUUrQFLD�PXOWLYHUVmR�� LPSHGH� TXH�XPD� WUDQVDomR�REWHQKD�

GDGRV� LQFRQVLVWHQWHV�� TXH�SRGHULDP� WHU� VLGR� JHUDGRV� SRU� DWXDOL]Do}HV� QDV�

PHVPDV�OLQKDV�GH�GDGRV��GLVSRQLELOL]DQGR�D�FDGD�RSHUDomR�XPD�YHUVmR�GR�

EDQFR�GH�GDGRV�FRQVLVWHQWH�H�PDQWHQGR�R�SDGUmR�$&,'��

�

����),5(%,5'�

� �

'H� DFRUGR� FRP� 0DQXDO� 5HIHUHQFLDO� GR� )LUHELUG� �������� p� XP� VLVWHPD�

JHUHQFLDGRU� GH� EDQFR� GH� GDGRV� GH� FyGLJR� DEHUWR�� GHVHQYROYLGR� H� PDQWLGR� SHOR�

WUDEDOKR� YROXQWiULR� GH� GHVHQYROYHGRUHV� H� SHOD� IXQGDomR� )LUH%LUG64/�� HPSUHVD�

FULDGRUD�GR�NHUQHO�GR�VRIWZDUH���

2�)LUHELUG�HVWi�GLVSRQtYHO�QDV�SULQFLSDLV�SODWDIRUPDV�FRPR�:LQGRZV��/LQX[�H�

0DF26�� RIHUHFHQGR� VXSRUWH� SDUD� D� FRPXQLFDomR� FRP� YiULDV� OLQJXDJHQV� GH�

SURJUDPDomR�FRPR��&��&����-DYD��'HOSKL��3\WKRQ��5XE\��HQWUH�RXWURV��

'H�DFRUGR�FRP�&DUORV�+��&DQWX���������R�)LUHELUG�p�XP�VLVWHPD�JHUHQFLDGRU�

GH�EDQFR�GH�GDGRV�FRPSOHWR�H�UREXVWR�HP�VXDV�IXQo}HV��SRGHQGR�JHUHQFLDU�EDQFRV�

GH�GDGRV�FRP�GLIHUHQWHV�WDPDQKRV�PDQWHQGR�VHX�SDGUmR�GH�TXDOLGDGH��(VWH�RIHUHFH�

RV�VHJXLQWHV�UHFXUVRV��

x� 6XSRUWH� D� 6WRUH� 3URFHGXUHV�� FULD� D� SRVVLELOLGDGH� GH� XPD� ELEOLRWHFD� GH�

FRPDQGRV�HP�64/�SDUD�D�XWLOL]DomR�MXQWR�DR�EDQFR�GH�GDGRV��HVWD�DUPD]HQD�

WDUHIDV� UHSHWLWLYDV� DFHLWDQGR� SDUkPHWURV� GH� HQWUDGD� SDUD� TXH� D� WDUHID� VHMD�

FRPSOHWDGD�GH�DFRUGR�FRP�D�QHFHVVLGDGH�TXH�HVWH�FRPDQGR�DWHQGH���

x� 6XSRUWH� D� 7ULJJHUV�� GLVSRQLELOL]D� XP� UHFXUVR� SDUD� SURJUDPDU� D� H[HFXomR�

DXWRPiWLFD� GH� IXQo}HV� HP� XPD� WDEHOD�� WDLV� FRPR�� LQVHUo}HV�� H[FOXV}HV��

PRGLILFDo}HV��HQWUH�RXWUDV���

x� ,QWHJULGDGH�5HIHUHQFLDO��PDQWpP�R�EDQFR�GH�GDGRV� ORJLFDPHQWH�HVWUXWXUDGR�

JDUDQWLQGR�TXH�XPD�FKDYH�HVWUDQJHLUD�HP�XPD� WDEHOD�GHVWLQR�p�XPD�FKDYH�

SULPiULD�GH�DOJXP�UHJLVWUR�QD�WDEHOD�RULJHP��

x� 9HUVDWLOLGDGH��GLVSRQLELOL]D�XPD�YHUVmR�HPEDUFDGD�GR�VLVWHPD�SDUD�DSOLFDo}HV�

GH�GHPRQVWUDomR�RX�VWDQGDORQH��



���
�

x� 3URFHVVDPHQWR�� FRQVRPH� SRXFRV� UHFXUVRV� GR� FRPSXWDGRU� IDFLOLWDQGR� D�

YHORFLGDGH� GH� H[HFXomR� GH� RXWURV� VRIWZDUHV� TXH� SUHFLVHP� GHVWHV� UHFXUVRV�

SDUD�VXD�H[HFXomR��

x� &RQILJXUDomR�� SURSRUFLRQD� XPD� LQVWDODomR� H� FRQILJXUDomR� VLPSOHV� FRP�

UHFXUVRV�SUp�GHILQLGRV��ORJR�R�XVXiULR�QmR�QHFHVVLWD�WHU�PXLWR�FRQKHFLPHQWR�GD�

IHUUDPHQWD�SDUD�SRGHU�XWLOL]D�OD��

x� 7UDFH$3,�� UHFXUVR� TXH� SRVVLELOLWD� DR� XVXiULR� REWHU� LQIRUPDo}HV� GD� DWXDO�

VLWXDomR�GR�VHUYLGRU���

x� 7UDQVDo}HV��FRPSDWtYHLV�FRP�R�SDGUmR�$&,'��

�

����)(55$0(17$6�'(�$1È/,6(�'(�'(6(03(1+2�'(�%$1&2�'(�'$'26�

�
'H�DFRUGR�FRP�6HQJ��������RV�EHQFKPDUNV�VmR�GLYLGLGRV�HP�GXDV�FDWHJRULDV��

EHQFKPDUNV�VLQWpWLFRV�H�EHQFKPDUNV�HPStULFRV��

2V� EHQFKPDUNV� VLQWpWLFRV� FDUDFWHUL]DP�VH� SRU� XWLOL]DUHP�VH� GH� GDGRV��

RSHUDo}HV�H�EDVHV�GH�GDGRV�DUWLILFLDV�SDUD�ID]HU�XPD�VLPXODomR�GR�SUREOHPD�DILP�GH�

GHWHUPLQDU�R�SDUkPHWUR�GH�VDtGD��-i�RV�EHQFKPDUNV�HPStULFRV�ID]HP�D�DQiOLVH�FRP�

LQIRUPDo}HV�H�RSHUDo}HV�UHDLV�HP�XP�VLVWHPD�FULDGR�H�HP�IXQFLRQDPHQWR��6(1*��

�������

2V�EHQFKPDUNV�HPStULFRV�VmR�GH�IDWR�LGHDLV�SDUD�D�PHGLGD�GH�GHVHPSHQKR�

HP�XP�VLVWHPD��PDV�R�FXVWR�SDUD�D�LPSOHPHQWDomR�GHVWH�VLVWHPD�p�PXLWR�DOWR�SRLV�

FRPR�HVWHV�XVDP�EDVHV�GH�GDGRV�H�LQIRUPDo}HV�UHDLV��LPSOHPHQWD�ODV�QDV�EDVHV�GH�

GDGRV�GRV�EHQFKPDUNV�WRUQD�VH�XP�WUDEDOKR�LQYLiYHO��6(1*���������

'HYLGR�D�HVWH�IDWRU��RV�EHQFKPDUNV�VLQWpWLFRV�VmR�PDLV�GHVHQYROYLGRV�TXH�RV�

HPStULFRV��VHQGR�RV�SULQFLSDLV�DSUHVHQWDGRV�QDV�VHo}HV�VXEVHTXHQWHV�����

�
������%HQFKPDUNV�73&�

��
'H�DFRUGR�FRP�-pU{PH�'DUPRQW���������WUDWDQGR�VH�GH�%HQFKPDUNLQJV�HP�

XP�6*'%5��H[LVWH�XP�JUXSR�FKDPDGR�7UDQVDFWLRQ�3URFHVVLQJ�3HUIRUPDQFH�&RXQFLO�

�73&�� TXH� p� UHVSRQViYHO� SRU� FULDU� %HQFKPDUNLQJV� SDGU}HV�� YHULILFDU� D� FRUUHWD�

DSOLFDomR�GHVWHV�SHORV�XVXiULRV�H�SHULRGLFDPHQWH�SXEOLFDU� UHVXOWDGRV�GH� WHVWHV�GH�

GHVHPSHQKR�HQWUH�EDVHV�GH�GDGRV�UHODFLRQDLV��



���
�

(VWD�RUJDQL]DomR�VHP�ILQV�OXFUDWLYRV�p�UHVSRQViYHO�SHOD�FULDomR�GH�GLYHUVRV�

DOJRULWPRV�TXH�SURSLFLDUDP�D�DQiOLVH�GH�GHVHPSHQKR�GRV�EDQFRV�GH�GDGRV�DR�ORQJR�

GR�WHPSR��

�

������%HQFKPDUN�73&�&�

�

'H�DFRUGR�FRP�%HUW�6FDO]R��������R�VRIWZDUH�GH�EHQFKPDUN�7&3�&�p�R�PDLV�

UHFRQKHFLGR�GH�WRGRV�RV�EHQFKPDUNV�GD�FDWHJRULD�73&��WDPEpP�p�R�PDLV�RIHUHFLGR�

SDUD�D�UHDOL]DomR�GH�PpWULFDV�HP�IHUUDPHQWDV�GH�DQiOLVH�GH�GHVHPSHQKR�GH�EDQFR�

GH� GDGRV� UHODFLRQDLV�� 7HP� VLGR� XWLOL]DGR� GHVGH� ����� HVSHFLILFDPHQWH� GHGLFDGR� D�

PHGLU�R�GHVHPSHQKR�GH�DSOLFDo}HV�FRP�SURFHVVDPHQWR�WUDQVDFLRQDO�RQOLQH��

$� EDVH� GH� GDGRV� GR�73&�&� p� FRPSRVWD�SRU� QRYH� WDEHODV� YDULDQGR�GHVGH�

SHTXHQRV�DWp�JUDQGHV�YROXPHV�GH�GDGRV��(VWD�PHWRGRORJLD�SURSRUFLRQD�R�73&�&�D�

PHGLU�D�TXDQWLGDGH�GH�WUDQVDo}HV�SRU�PLQXWR��

��

������%HQFKPDUN�:LVFRVLQ�

�

2� EHQFKPDUN�:LVFRQVLQ� p� XP� GRV�PDLV� DQWLJRV� DOJRULWPRV� GH� DQiOLVH� GH�

GHVHPSHQKR�� )RL� FULDGR� HP�PHDGRV� GH� ����� TXDQGR� RV� SULPHLURV� JHUHQFLDGRUHV�

HVWDYDP�HQWUDQGR�QR�PHUFDGR��

'HYLGR�DR�LQWHUHVVH�TXH�KDYLD�HP�FRQVWUXLU�EHQFKPDUNV�TXH�IRUQHFHVVHP�R�

WHPSR�GH�UHVSRVWD�GDV�RSHUDo}HV�GH�WUDQVDomR�HP�XP�EDQFR�GH�GDGRV��R�:LVFRQVLQ�

IRL� GHVHQYROYLGR� YLVDQGR� GRLV� SULQFLSDLV� REMHWLYRV�� TXH� DV� TXHULHV� GHQWUR� GR�

EHQFKPDUN�GHYHULDP�WHVWDU�R�GHVHPSHQKR�GH�FDGD�WDEHOD�VHSDUDGDPHQWH�H�TXH�DV�

UHODo}HV�HQWUH�WDEHODV�GHYHULDP�VHU�GH�IiFLO�HQWHQGLPHQWR�SDUD�TXH�DGLo}HV�GH�QRYDV�

TXHULHV�SXGHVVHP�VHU�IHLWDV�PDLV�IDFLOPHQWH��'(:,77����������

$�EDVH�GH�GDGRV�GR�EHQFKPDUN�:LVFRQVLQ�WUDEDOKDYD�FRP�WUrV�WDEHODV��XPD�

GHODV�FRP�PLO� OLQKDV�H�DV�RXWUDV�FRP�GH]�PLO� OLQKDV�GH�LQIRUPDomR��1HVVD�pSRFD�R�

SRGHU�GH�SURFHVVDPHQWR�GRV�FRPSXWDGRUHV�HUD�IUDFR�H�RV�HVSDoRV�HP�GLVFR�HUDP�

OLPLWDGRV�� SRU� HVVH�PRWLYR�� R�:LVFRQVLQ� WLQKD� TXH� DWXDU� FRP� XPD� EDVH� GH� GDGRV�

SHTXHQD��'(:,77���������

�

�

�



���
�

������%HQFKPDUN�$6ñ$3�

�

2�$16,�64/�6WDQGDUG�DQG�3RUWDEOH��$6ñ$3��p�XPD�IHUUDPHQWD�SDUD�DQiOLVH�

GH�GHVHPSHQKR�GH�EDQFR�GH�GDGRV�SDGUmR��$SHVDU�GH�VHU�DQWLJD��FULDGD�HP�������p�

FRQVLGHUDGD� FRQILiYHO� H� HP� PXLWRV� DVSHFWRV� FRQVLGHUDGD� XPD� H[WHQVmR� GR�

%HQFKPDUNLQJ�:LVFRQVLQ��6&$/=2���������

$�PDQHLUD�FRP�TXH�R�$6ñ$3�ID]�D�DQiOLVH�GH�GHVHPSHQKR�p�SRU�PHLR�GH���

WDEHODV�HP�VXD�EDVH�GH�GDGRV��XPD�WDEHOD�SRVVXL�XPD�~QLFD�FROXQD�H�OLQKD�H�DV�RXWUDV�

TXDWUR�SRVVXHP�GH�GH]�PLO�D�XP�ELOKmR�FRQIRUPH�DV�LWHUDo}HV�TXH�VmR�IHLWDV�D�FDGD�

FLFOR�GH�WHVWHV��(VVDV�LQIRUPDo}HV�TXDQGR�FRORFDGDV�QR�EDQFR�GH�GDGRV��FULDP�XPD�

EDVH�GH�GDGRV�YDULDQGR�GHVGH���PHJDE\WHV�D�����JLJDE\WHV�GH�WDPDQKR��6&$/=2��

�������

�

������%HQFKPDUN�('%�

�

'H�DFRUGR�FRP�*UD\���������R�('%��(QJLQHHULQJ�'DWDEDVH�%HQFKPDUN��p�XP�

EHQFKPDUN�GHVHQYROYLGR�SDUD�PHGLU�R�GHVHPSHQKR�HVSHFLILFDPHQWH�GH�DSOLFDo}HV�

GH�HQJHQKDULD�TXH�FRQWHQKDP�EDVHV�GH�GDGRV��

(VWH�EHQFKPDUN�GLIHUH�VH�PXLWR�GR�:LVFRQVLQ�SRU�DSUHVHQWDU�PHGLGDV�PDLV�

GHWDOKDGDV�H�IRFDU�VH�HP�TXHULHV�PDLV�VLPSOHV�QD�KRUD�GRV�WHVWHV�GH�HQWUDGD�H�VDtGD�

GH�GDGRV��*5$<���������

2�('%�QmR�VRPHQWH�SRGH�VHU�DSOLFDGR�D�DUTXLWHWXUDV�GH�EDQFRV�GH�GDGRV�

UHODFLRQDLV�FRPR�WDPEpP�D�RXWURV�SDUDGLJPDV�FRPR��RULHQWDomR�D�REMHWRV��QHWZRUN��

KLHUiUTXLFRV�H�iUYRUHV�ELQiULDV��

$�UD]mR�SHOD�TXDO�R�('%�SRGH�VHU�DSOLFDGR�D�YiULDV�DUTXLWHWXUDV�p�TXH�HVWH�p�

LQGHSHQGHQWH�GD�EDVH�GH�GDGRV�SURYHQLHQWH�GR�EDQFR�GH�GDGRV��(VVD�FDUDFWHUtVWLFD�

ID]�FRP�TXH�R�EHQFKPDUN�VHMD�PDLV�FRQVLVWHQWH�HP�VXDV�PHGLo}HV��*5$<����������

�

����352&(662�3$5$�$�&216758dÆ2�'(�80�%(1&+0$5.�

�

1HVWD� VHomR� p� DSUHVHQWDGD� XPD� PHWRGRORJLD� SDUD� D� FRQVWUXomR� GH� XP�

EHQFKPDUN�VLQWpWLFR��

�

�



���
�

������&ULWpULRV�*HUDLV�GH�XP�%HQFKPDUN�

�

'H� DFRUGR� FRP� *UD\� �������� TXDWUR� FULWpULRV� HVSHFLILFDP� XP� EHQFKPDUN�

VLQWpWLFR��RV�TXDLV�VmR��

�

x� 5HOHYkQFLD��R�EHQFKPDUN�GHYH� WUDEDOKDU�FRP�DVSHFWRV�GH�GHVHPSHQKR�TXH�

DWUDLDP�R�PDLRU�Q~PHUR�GH�XVXiULRV�HP�SRWHQFLDO��

x� 3RUWDELOLGDGH�� R� EHQFKPDUN� GHYH� SRGHU� VHU� DSOLFDGR� D� GLIHUHQWHV� VLVWHPDV�

JHUHQFLDGRUHV�GH�EDQFRV�GH�GDGRV��

x� 6LPSOLFLGDGH��R�EHQFKPDUN�GHYH�VHU�YLiYHO�H�QmR�GHYH�H[LJLU�PXLWRV�UHFXUVRV��

x� (VFDODELOLGDGH�� R� EHQFKPDUN� GHYH� VH� DGDSWDU� D� SHTXHQDV� H� JUDQGHV�

DUTXLWHWXUDV�GH�FRPSXWDGRUHV��

�

2�EHQFKPDUN�p�FRQVWLWXtGR�EDVLFDPHQWH�GH�GRLV�HOHPHQWRV��R�PRGHOR�GD�EDVH�

GH�GDGRV��TXH�p�LPSOHPHQWDGR�QRV�VLVWHPDV�JHUHQFLDGRUHV�TXH�VHUmR�VXEPHWLGRV�j�

DQiOLVH�GH�GHVHPSHQKR��H�R�FRQMXQWR�GH�RSHUDo}HV�TXH�H[HFXWDP�D�HQWUDGD�H�D�VDtGD�

GH�LQIRUPDo}HV�QR�EDQFR�GH�GDGRV��'$50217���������

�

������&DUDFWHUL]DomR�GD�&DUJD�GH�7UDEDOKR�

�

'H�DFRUGR�FRP�3DXOD�5��6WUDZVHU��������D�FDUJD�GH�WUDEDOKR�HP�XP�VLVWHPD�

GH�FRPSXWDGRU�p�GHILQLGD�FRPR�R�FRQMXQWR�GH�WRGDV�DV�HQWUDGDV�TXH�R�VLVWHPD�UHFHEH�

GR� DPELHQWH� HP� TXH� DWXD�� 7DPEpP� SRGH� VHU� GHILQLGD� FRPR� R� Q~PHUR� WRWDO� GH�

UHTXHULPHQWRV�IHLWRV�SHORV�XVXiULRV�DR�VLVWHPD��

&RPR�R�EHQFKPDUN�p�VLQWpWLFR��VXD�FDUJD�GH�WUDEDOKR�p�DQDOLVDGD�SRU�PHLR�GH�

XP�PRGHOR�DUWLILFLDO��HVWH�HQYROYH�XPD�EDVH�GH�GDGRV�H�XP�FRQMXQWR�GH�DSOLFDo}HV�

H[SHULPHQWDLV��

'H�DFRUGR�FRP�6HQJ��������D�FDUJD�GH�WUDEDOKR�p�R�SRQWR�SULQFLSDO�HP�XP�

EHQFKPDUN��GRLV�WLSRV�GH�YDULiYHLV�VmR�IXQGDPHQWDLV�SDUD�D�FRQVWUXomR�GH�XP�PRGHOR�

DUWLILFLDO�TXH�p�D�EDVH�SDUD�RV�UHVXOWDGRV�HP�XP�EHQFKPDUN��IDWRUHV�H[SHULPHQWDLV�H�

PpWULFDV��

�

�

�



���
�

������)DWRUHV�([SHULPHQWDLV�

�

2V�IDWRUHV�H[SHULPHQWDLV�VmR�YDULiYHLV�TXH�DIHWDP�R�GHVHPSHQKR�GR�VLVWHPD��

6mR� WDPEpP� FKDPDGDV� GH� SUHGLFDGRV� RX� YDULiYHLV� LQGHSHQGHQWHV�� WHUPRV�

FRPXPHQWH� XWLOL]DGRV� WUDWDQGR�VH� GH� DQiOLVHV� FRPSDUDWLYDV�� ([HPSORV� GHVVDV�

YDULiYHLV� VmR�� WDPDQKR� GR� EDQFR� GH� GDGRV�� FRPSOH[LGDGH� GD� TXHU\�� Q~PHUR� GH�

XVXiULRV�GR�EDQFR��HQWUH�RXWURV��6(1*���������

�

������0pWULFDV�

�

0pWULFDV� VmR� YDULiYHLV� GH� VDtGD�� VmR� WDPEpP� FKDPDGDV� GH� YDULiYHLV�

GHSHQGHQWHV��SRLV�VHUmR�DIHWDGDV�FRQIRUPH�D�DWXDomR�GDV�YDULiYHLV�LQGHSHQGHQWHV��

HVWDV� SRGHP� VHU�� WHPSR� GH� UHVSRVWD�� WKURXJKSXW� �TXDQWLGDGH� GH� WUDQVDo}HV�

SURGX]LGDV�DR�ORQJR�GR�WHPSR�GXUDQWH�XP�WHVWH���Q~PHUR�GH�FRPDQGRV�GH�HQWUDGD�H�

VDtGD��PHPyULD�GH�GLVFR�XWLOL]DGD��HQWUH�RXWUDV��'$50217���������

�

������0RGHOR�GD�%DVH�GH�'DGRV�

�

'H�DFRUGR�FRP�3DXOD�5��6WUDZVHU���������R�PRGHOR�GD�EDVH�GH�GDGRV�QmR�

SRGH� HVWDU� LQWHUOLJDGR� D� XPD� DSOLFDomR� UHDO� SDUD� TXH� SRVVD� VHU� UHSURGX]LGR� HP�

GLIHUHQWHV�VLWXDo}HV�VHP�D�QHFHVVLGDGH�GH�DOWHUDomR�GR�VHX�FRQWH~GR��

([LVWHP�FDUDFWHUtVWLFDV�TXH�UHIOHWHP�DV�GLPHQV}HV�ItVLFDV�GDV�EDVHV�GH�GDGRV�

FRPR�� Q~PHUR� GH� UHODo}HV�� ODUJXUD� GD� WXSOD� H� D� FDUGLQDOLGDGH� GH� FDGD� UHODomR��

7DPEpP�Ki�FDUDFWHUtVWLFDV�TXH�UHIOHWHP�R�FRQWH~GR�GD�EDVH�GH�GDGRV��HVWHV�VmR�RV�

WLSRV�GH�GDGRV�H�D�GLVWULEXLomR�GRV�YDORUHV�GRV�DWULEXWRV��675$:6(5���������

3DUD�TXH�D�DQiOLVH�GH�GHVHPSHQKR�RFRUUD�GH�XPD�PDQHLUD�FRHVD��p�SUHFLVR�

OLPLWDU�FHUWDV�FDUDFWHUtVWLFDV��6WUDZVHU��������VXJHUH�IL[DU�R�Q~PHUR�GH�UHODo}HV�QD�

EDVH�GH�GDGRV��

$VSHFWRV�FRPR�ODUJXUD�GDV�WXSODV��Q~PHUR�GH�DWULEXWRV�H�FDUGLQDOLGDGH�GDV�

UHODo}HV�VmR�GHWHUPLQDGRV�GH�DFRUGR�FRP�DV�FDUDFWHUtVWLFDV�GRV�REMHWRV�GH�DQiOLVH��

�

�

�

�



���
�

������$SOLFDo}HV�GH�0DQLSXODomR�GD�%DVH�GH�'DGRV�

�

0DLV�XPD�YH]��3DXOD�5��6WUDZVHU��������HQIDWL]D�D�TXHVWmR�GD�LQGHSHQGrQFLD�

GH�XPD�DSOLFDomR��QHVWH�FDVR�p�VXJHULGR�TXH�DSOLFDo}HV�TXH�OLGHP�FRP�R�EDQFR�GH�

GDGRV�VHMDP�LQGHSHQGHQWHV�GH�TXDOTXHU�DSOLFDomR�UHDO��

$V�DSOLFDo}HV�TXH�LQWHUDJHP�FRP�D�EDVH�GH�GDGRV�VmR�PRGHODGDV�FRPR�D�

FRQVWUXomR� GH� XPD� VHTXrQFLD� GH� LQVWUXo}HV� TXH� VmR� H[HFXWDGDV� REMHWLYDQGR� D�

PDQLSXODomR�GD�EDVH�GH�GDGRV���

�

������4XDQWLGDGH�GH�0HGLo}HV�

�

� 'H� DFRUGR� FRP� 3DXOD� 5�� 6WUDZVHU� �������� D� FRQILDELOLGDGH� QD� DQiOLVH� GH�

GHVHPSHQKR� HVWi� LQWLPDPHQWH� OLJDGD� DR� Q~PHUR� GH� PHGLo}HV� TXH� R� EHQFKPDUN�

SURGX]��2�EHQFKPDUN�GHYH�FREULU�XP�JUDQGH�Q~PHUR�GH�VLWXDo}HV�DILP�GH�JDUDQWLU�D�

FRQVLVWrQFLD�GRV�SDUkPHWURV�GH�VDtGD��8PD�~QLFD�VLWXDomR�FRP�XPD�~QLFD�PHGLGD�

QmR�SRGH�VHU�FRQILiYHO��

� �

������7pFQLFDV�GH�$YDOLDomR�

�

([LVWHP� GXDV� WpFQLFDV� SRVVtYHLV� SDUD� DYDOLDU� R� GHVHPSHQKR� GH� VLVWHPDV��

HVWDV�VmR��PRGHODJHP�H�PHGLo}HV��

'H� DFRUGR� FRP� )HUUDUL� �������� D� SULPHLUD� FULD� XP� PRGHOR� PDWHPiWLFR� GR�

VLVWHPD��UHSUHVHQWDQGR�WRGDV�DV�VXDV�HQWUDGDV�H�VDtGDV��FRP�HVWH�PRGHOR�p�SRVVtYHO�

SUHYHU�R�GHVHPSHQKR�GR�PHVPR�DLQGD�HP�IDVH�GH�SURMHWR��([LVWHP�OLPLWDo}HV�TXDQWR�

DR�XVR�GHVWD�WpFQLFD�GHYLGR�DV�GLYHUVDV�VLPSOLILFDo}HV�TXH�R�PRGHOR�VRIUH�EDL[DQGR�

R�QtYHO�GH�SUHFLVmR�QRV�UHVXOWDGRV��$�YDQWDJHP�GHVWH�PpWRGR�p�R�SRXFR�WHPSR�TXH�

HVWH� SRGH� VHU� LPSOHPHQWDGR�� D� SRXFD� LQVWUXPHQWDomR� QHFHVViULD� SDUD� FULD�OR� H� D�

SRVVLELOLGDGH�GH�FULDU�PDLV�GH�XP�PRGHOR�DILP�GH�FRPSDUDU�VHXV�UHVXOWDGRV��

$V�PHGLo}HV�FRQVLVWHP�HP�PRQLWRUDU�XP�VLVWHPD�DILP�GH�REWHU�GDGRV�GH�VHX�

GHVHPSHQKR��1HVWH�PpWRGR�p�QHFHVViULR�TXH�Mi�H[LVWD�R�VLVWHPD��GLIHUHQWHPHQWH�GR�

PpWRGR� GH� PRGHODJHP�� 6XD� JUDQGH� YDQWDJHP� p� TXH� HOH� SURSRUFLRQD� UHVXOWDGRV�

SUHFLVRV�SRU�TXH� IRFD�H[FOXVLYDPHQWH�QD�FDUJD�GH� WUDEDOKR�GR�VLVWHPD�HP�YH]�GD�

GHWHUPLQDomR� GH� XP�PRGHOR�PDWHPiWLFR�� 6XD� GHVYDQWDJHP� p� R� UHTXHULPHQWR� GH�



���
�

HTXLSDPHQWRV�H�LQVWUXPHQWDomR�SRGHQGR�DFDUUHWDU�FXVWRV�GHSHQGHQGR�GR�VLVWHPD�DR�

TXDO�HVWH�PpWRGR�DQDOLVD��

�

������3ODQHMDPHQWR�

�

$�PHWRGRORJLD�XWLOL]DGD�IRL�DGDSWDGD�GH�5DM�-DLQ��������D�SDUWLU�GRV�FRQFHLWRV�

GHVFULWRV�QRV�WySLFRV�DQWHULRUHV��

�

x� (VFROKD�GRV�VLVWHPDV�DOYR�GR�EHQFKPDUN��FRQVLVWH�HP�HVFROKHU�FRP�FODUH]D�

RV�VLVWHPDV�TXH�VHUmR�VXEPHWLGRV�j�DQiOLVH�FRPSDUDWLYD��WUDWD�VH�GH�XP�SRQWR�

FUXFLDO� GD� PHWRGRORJLD�� SRLV� D� HVFROKD� LQFRHUHQWH� OHYD� D� UHVXOWDGRV�

LQFRQVLVWHQWHV� H� D� DQiOLVH� GH� GHVHPSHQKR� SDVVD� D� QmR� DSUHVHQWDU� VHQWLGR�

OyJLFR��

x� $QDOLVDU�SDUkPHWURV�GH�FDUJD�GH�WUDEDOKR��FRQVLVWH�HP�GLYHUVDV�DQiOLVHV�VREUH�

IDWRUHV�H[SHULPHQWDLV��PpWULFDV��EDVH�GH�GDGRV�D�VHU�XWLOL]DGD��RSHUDo}HV�QR�

EDQFR�GH�GDGRV��SODWDIRUPDV��HQWUH�RXWUDV��

x� (VFROKD� GR� SDUkPHWUR� GH�PHGLomR�� REMHWLYD� D� HVFROKD� GD�PpWULFD� TXH� VHUi�

UHSRUWDGD�SHOR�EHQFKPDUN�GH�DFRUGR�FRP�DV�PHGLo}HV�YLVWDV�QRV�SDUiJUDIRV�

DQWHULRUHV��

x� (VFROKD� GD� WpFQLFD� GH� DYDOLDomR�� FRQVLVWH� HP� DQDOLVDU� TXDO� GDV� WpFQLFDV�

GHVFULWDV� DQWHULRUPHQWH� SURSRUFLRQDUi� UHVXOWDGRV� VDWLVIDWyULRV� OHYDQGR� HP�

FRQVLGHUDomR� RV� VLVWHPDV� TXH� VHUmR� DQDOLVDGRV�� D� FDUJD� GH� WUDEDOKR� GRV�

VLVWHPDV�H�RV�SDUkPHWURV�GH�PHGLomR��

x� $YDOLDomR� GH� SDUkPHWURV� SUHMXGLFLDLV�� YLVD� UHODWDU� RV� SRVVtYHLV� IDWRUHV� TXH�

SRGHP� DIHWDU� R� GHVHPSHQKR� GR� VLVWHPD� GH� IRUPD� TXH� HVWH� QmR� DSUHVHQWH�

UHVXOWDGRV� FRQILiYHLV�� WRPDQGR� PHGLGDV� SDUD� PLQLPL]DU� RX� HUUDGLFDU� R�

SUREOHPD��

x� ([HFXomR�GD�DQiOLVH��FRQVLVWH�QD�DSOLFDomR�GR�DOJRULWPR�GH�EHQFKPDUN�SDUD�

RV�VLVWHPDV��

x� $QiOLVH� H� LQWHUSUHWDomR� GRV� UHVXOWDGRV�� DYDOLDU� RV� UHVXOWDGRV� REWLGRV� GDV�

PHGLo}HV�H�VLPXODo}HV�UHDOL]DGDV�DILP�GH�HVWDEHOHFHU�FRQFOXV}HV�DFHUFD�GRV�

VLVWHPDV��

�
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�

$�DSOLFDomR�GH�XPD�PHWRGRORJLD�HVWDEHOHFH�XP�SDGUmR�SDUD�D�DTXLVLomR�GH�

UHVXOWDGRV�YHUGDGHLURV��2�SODQR�SDUD�R�GHVHQYROYLPHQWR�GH�XP�EHQFKPDUN�p�FRORFDU�

RV�VLVWHPDV�HP�XPD�FRQGLomR�GH�LJXDOGDGH�LQLFLDO��UHWLUDQGR�WRGRV�RV�SRVVtYHLV�IDWRUHV�

TXH�SRGHULDP�EHQHILFLDU�TXDOTXHU�IHUUDPHQWD��

$� VHJXLU� HQFRQWUD�VH� R� GLDJUDPD� GR� SURFHVVR� GH� GHVHQYROYLPHQWR� GR�

EHQFKPDUN� VLQWpWLFR�PRVWUDQGR� RV� SURFHVVRV� GH� DYDOLDomR� H� WRPDGDV� GH� GHFLVmR�

GLVFXWLGRV�DQWHULRUPHQWH��

��

�
)LJXUD����±�&LFOR�GH�'HVHQYROYLPHQWR�GR�%HQFKPDUN�

)RQWH���6(1*��������
�

$�SDUWLU�GD�ILJXUD����p�SRVVtYHO�HQWHQGHU�TXH�H[LVWHP�DQiOLVHV�TXH�GHYHP�VHU�

IHLWDV�DQWHV�GD�FULDomR�GH�XP�DOJRULWPR�SDUD�D�DTXLVLomR�GH�UHVXOWDGRV��(VWH�SURFHVVR�

p�GLYLGLGR�HP�GXDV�HWDSDV��j�GLUHLWD�VXSHULRU�GR�GLDJUDPD�p�PRVWUDGR�DV�DQiOLVHV�GD�

EDVH�GH�GDGRV��GDV�PpWULFDV�H�H[SHULPHQWR�HQTXDQWR�TXH�j�HVTXHUGD�LQIHULRU�PRVWUD�

D�GHWHUPLQDomR�GR�REMHWLYR�GR�EHQFKPDUN��GD� WpFQLFD�GH�PHGLomR�H�D�DQiOLVH�GRV�

UHVXOWDGRV�� 4XDQGR� SRU� DOJXP� PRWLYR� RFRUUH� XP� HUUR� QD� GHWHUPLQDomR� GHVVHV�

SDUkPHWURV��RFRUUH�R�DXPHQWR�GR�WHPSR�SDUD�D�GHWHUPLQDomR�GRV�UHVXOWDGRV��



���
�

��0(72'2/2*,$�

�

(VWH�FDStWXOR�WUDWD�D�UHVSHLWR�GR�GHVHQYROYLPHQWR�GRV�DOJRULWPRV�TXH�DWXDP�

QR�EDQFR�GH�GDGRV��GHVGH�D�FULDomR�GH�WDEHODV�DWp�D�REWHQomR�GRV�SDUkPHWURV�GH�

VDtGD��SURSRUFLRQDQGR�R�HQWHQGLPHQWR�GR�VLVWHPD�HP�VXD�IRUPD�WpFQLFD���

�

����*HUDomR�GH�1~PHURV�5DQG{PLFRV�HP�-DYD�

��

$OJXQV� VLVWHPDV� GHVFULWRV� QDV� VHo}HV� D� VHJXLU� XWLOL]DP�VH� GH� Q~PHURV�

UDQG{PLFRV�GD�OLQJXDJHP�-DYD�SDUD�H[HFXWDU�VXDV�IXQo}HV��2�SURFHVVR�GH�JHUDomR�

GH�Q~PHURV�UDQG{PLFRV�p�IRUQHFLGR�SRU�PHLR�GH�XP�YDORU�FRORFDGR�QD�GHFODUDomR�GH�

XPD�YDULiYHO�UDQG{PLFD�QD�OLQJXDJHP�-DYD�FRQIRUPH�D�ILJXUD�����

�

�
)LJXUD������*HUDomR�GH�Q~PHURV�UDQG{PLFRV�-DYD�

)RQWH��$XWRULD�3UySULD�

�

2�Q~PHUR�GHFODUDGR�SDUD�D�YDULiYHO�³UDQG´�p�GHQRPLQDGR�GH�VHHG��HVWH�VHUYH�

FRPR�EDVH�SDUD�D�JHUDomR�GH�XP�Q~PHUR�UDQG{PLFR��/RJR�R�DOJRULWPR�WHQGR�HVWH�

YDORU�EDVH��VHPSUH�VHOHFLRQDUi�XP�FRQMXQWR�GH�Q~PHURV�FDGD�YH]�TXH�R�VRIWZDUH�IRU�

H[HFXWDGR��&DVR� TXHLUD�VH�PXGDU� D� VHTXrQFLD� GH� Q~PHURV� TXH� VHUi� JHUDGD� SHOR�

DOJRULWPR��p�QHFHVViULR�GHFODUDU�RXWUR�YDORU�SDUD�VHHG��

�

����,QFUHPHQWR�5HDOL]DGR�SRU�6RIWZDUH�

�

2� EDQFR� GH� GDGRV� UHODFLRQDO� SRVVXL� XP� UHFXUVR� GHVFULWR� FRPR� $872�

,1&5(0(17� SDUD� FKDYHV�SULPiULDV��(VWD� FOiXVXOD�SRVVLELOLWD� DR� FRQWDGRU� GH�XPD�

FKDYH� LQFUHPHQWDU� DXWRPDWLFDPHQWH� D� FDGD� LQVHUomR� GH� GDGRV� HP� XPD� WDEHOD��

FRQWXGR� HVWH� UHFXUVR� IRL� VXEVWLWXtGR� SHOR� LQFUHPHQWR� UHDOL]DGR� GLUHWDPHQWH� SHOR�

DOJRULWPR�TXH�ID]�DV�RSHUDo}HV�QRV�EDQFRV�GH�GDGRV�SHORV�VHJXLQWHV�PRWLYRV��

�



���
�

x� 6LQWD[H��DSHVDU�GRV�EDQFRV�GH�GDGRV�UHODFLRQDLV�SRVVXtUHP�D�SDGURQL]DomR�GD�

OLQJXDJHP�64/��FDGD�XP�SRVVXL�VXDV�SDUWLFXODULGDGHV�QD�KRUD�GD�GHFODUDomR�

GH�XPD�FKDYH�SULPiULD� FRP� LQFUHPHQWR�DXWRPiWLFR��SRU�H[HPSOR��R�0\64/�

XWLOL]D�VH� GH� XPD� FOiXVXOD� $872B,1&5(0(17� SDUD� ID]HU� D� RSHUDomR�

HQTXDQWR�TXH�R�3RVWJUH64/�XVD�R�SDUkPHWUR�6(5,$/��

x� *HQHUDWRUV�H�7ULJJHUV��VmR�WUHFKRV�GH�FyGLJR�XWLOL]DGRV�SRU�XP�EDQFR�GH�GDGRV�

QD�KRUD�GH�XP�LQFUHPHQWR�DXWRPiWLFR��$OJXQV�EDQFRV�JHUDP�DXWRPDWLFDPHQWH�

HVWHV�FRPSRQHQWHV�H�RV�PDQWpP�DORFDGRV�LQWHUQDPHQWH�H�IRUD�GR�FRQWDWR�FRP�

R� XVXiULR�� &RQWXGR�� FRPR� QHP� WRGRV� RV� EDQFRV� GH� GDGRV� SRVVXHP� HVWH�

UHFXUVR�� p� QHFHVViULR� JHUi�ORV� SRU� PHLR� GH� FRPDQGRV� TXH� GHILQDP� TXDO� D�

WDEHOD�H�R�DWULEXWR�TXH�VHUi�UHDOL]DGR�R�LQFUHPHQWR��$OpP�GLVVR��R�VLVWHPD�GHYH�

H[FOXt�ORV�DQWHV�GD�H[FOXVmR�GH�XPD�WDEHOD��ID]HQGR�FRP�TXH�D�FRPSOH[LGDGH�

GD�LPSOHPHQWDomR�GH�XPD�VROXomR�SDUD�HVWH�FDVR�VHMD�LQYLiYHO��

x� 7UDWDWLYD� GH�([FOXVmR�� QR� FDVR� GD� H[FOXVmR� GH� XP� YDORU� HP�XPD� WDEHOD�� R�

EDQFR� GH� GDGRV� SRVVXL� DERUGDJHQV� SDUD� OLGDU� FRP� RV� LGHQWLILFDGRUHV� GDV�

LQIRUPDo}HV� TXH� SHUPDQHFHUDP� LQDOWHUDGDV�� 2� VLVWHPD�SRGH� RSWDU� SRU� QmR�

DOWHUDU�R�YDORU�GD�FKDYH�SULPiULD��ID]HQGR�FRP�TXH�D�WDEHOD�SRVVXD�ODFXQDV��

TXHEUD�GD�VHTXrQFLD�GH�QXPHUDomR�GDV�FKDYHV�SULPiULDV��RX�R�DOJRULWPR�SRGH�

UHDOLQKDU�HVWD�VHTXrQFLD�PXGDQGR�R�YDORU�GRV�LGHQWLILFDGRUHV���

�

$V�FDUDFWHUtVWLFDV�GLVFXWLGDV�QHVWH�WySLFR�IL]HUDP�FRP�TXH�D�RSomR�GH�DXWR�

LQFUHPHQWR�SDUD�R�SURMHWR�IRVVH�DOJR�LQYLiYHO��SRLV�GHL[DU�TXH�FDGD�VLVWHPD�IDoD�VHX�

SUySULR�JHUHQFLDPHQWR�LQFUHPHQWDO�SRGHULD�VLJQLILFDU�ULVFRV�QD�HWDSD�GH�PDQLSXODomR�

GD�EDVH�GH�GDGRV�� ORJR�RSWRX�VH�SRU� ID]HU� LQFUHPHQWRV�SHOR�DOJRULWPR�QD�KRUD�GD�

LQVHUomR�GRV�YDORUHV��

�

����'LDJUDPDV�GH�80/�GR�3URMHWR�

�

$�SDUWLU�GDV�GLUHWLYDV�DSUHVHQWDGDV�QD�FDSLWXOR���D�UHVSHLWR�GDV�IHUUDPHQWDV�

SHVTXLVDGDV� EHP� FRPR� R� SURFHVVR� GH� GHVHQYROYLPHQWR� GR� EHQFKPDUN�� IRL�

GHVHQYROYLGR�R�GLDJUDPD�GH�SHUILO�GR�SURMHWR�XWLOL]DQGR�D�/LQJXDJHP�GH�0RGHODJHP�

8QLILFDGD�� GR� LQJOrV� 8QLILHG� 0RGHOLQJ� /DQJXDJH� �80/���(VWH� SRGH� VHU� YLVXDOL]DGR�

FRQIRUPH�D�ILJXUD������
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�
)LJXUD������'LDJUDPD�80/�GH�3HUILO�GR�3URMHWR�

)RQWH�±�$XWRULD�3UySULD�

�

$�SDUWLU�GD�ILJXUD�����p�SRVVtYHO�REVHUYDU�TXH�R�SURMHWR�p�FRPSRVWR�SRU�VHWH�

FODVVHV��DV�LQWHUDo}HV�HQWUH�HODV�VmR�UHDOL]DGDV�SRU�PHLR�GD�FODVVH�0DLQ��QHVVD�FODVVH�

VmR� GHILQLGDV� YDULiYHLV� TXH� FRQWURODP� D� TXDQWLGDGH�Pi[LPD� GH� FDGD� RSHUDomR�� D�

TXDQWLGDGH� GH� LQFUHPHQWRV� TXH� VHUmR� UHDOL]DGRV� D� FDGD� LWHUDomR� GR� VRIWZDUH�� R�

Q~PHUR�GH�YH]HV�TXH�R�DOJRULWPR�IDUi�R�SURFHGLPHQWR�SDUD�D�REWHQomR�GD�PpGLD�H�R�

PRGR�GH�RSHUDomR�TXH�R�SURJUDPD�p�H[HFXWDGR��

([HPSOLILFDQGR�D�H[HFXomR�GR�VRIWZDUH��SDUD�DV�VXEOLQJXDJHQV�64/�'0/�H�

'4/� TXH� IRUPDP� DV� RSHUDo}HV� &58'�� HP� XPD� LQVHUomR� Pi[LPD� GH� ���� PLO�
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LQIRUPDo}HV�FRP�LQFUHPHQWRV�GH����PLO��R�VLVWHPD�H[HFXWD����YH]HV�FLFORV�GH����PLO�

RSHUDo}HV��ORJR�R�VLVWHPD�ID]����PLO�RSHUDo}HV�GH�LQVHUomR��VHOHomR��PRGLILFDomR�H�

H[FOXVmR��REWrP�R�UHVXOWDGR�GHVWH�ORWH�GH�RSHUDo}HV�H�HQWmR�R�LQFUHPHQWD�HP�PDLV�

���PLO�RSHUDo}HV��H[HFXWDQGR�R�SURFHVVR�QRYDPHQWH�DWp�DWLQJLU�R�YDORU�ILQDO��4XDQGR�

D�YDULiYHO�TXH�HVWLSXOD�R�YDORU�GD�PpGLD�REWLGD�D�FDGD�LWHUDomR�p�GHWHUPLQDGD�PDLRU�

GR�TXH����R�DOJRULWPR�H[HFXWD�XP�ORWH�GH�RSHUDo}HV��PDV�QmR�R�LQFUHPHQWD�ORJR�HP�

VHJXLGD�SDUD�LU�SDUD�R�SUy[LPR��HP�YH]�GLVVR��R�DOJRULWPR�H[HFXWD�R�PHVPR�ORWH�GH�

RSHUDo}HV�TXDQWDV�YH]HV�GHWHUPLQDU�R�Q~PHUR�GD�YDULiYHO�GD�PpGLD��REWHQGR�WHPSRV�

GH�RSHUDo}HV�TXH�VmR�GLYLGLGRV�SHOD�TXDQWLGDGH�GH�YH]HV�TXH�R�DOJRULWPR�H[HFXWRX�R�

ORWH�GH�RSHUDo}HV��

$�ILJXUD����PRVWUD�R�GLDJUDPD�80/�VHTXHQFLDO�GD�H[HFXomR�GR�DOJRULWPR�FRP�

RV�YDORUHV�Pi[LPRV�GH�RSHUDomR�H�LQFUHPHQWR�GH�ORWHV�GHVFULWRV�SUHYLDPHQWH��

�

�
)LJXUD������'LDJUDPD�6HTXHQFLDO�80/�SDUD�7HVWHV�FRP�DV�2SHUDo}HV�&58'�

)RQWH��$XWRULD�3UySULD�
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2�GLDJUDPD�GH�VHTXrQFLD�GD�ILJXUD����PRVWUD�R�SURFHVVR�SDUD�REWHQomR�GRV�

UHVXOWDGRV�GRV�GHVHPSHQKRV�GH�FDGD�EDQFR��2�DOJRULWPR�FRPHoD�GHWHUPLQDQGR�DV�

YDULiYHLV�GHVFULWDV�DQWHULRUPHQWH�EHP�FRPR�R�PRGR�GH�RSHUDomR��HVWH�WUDWD�D�UHVSHLWR�

GD�TXDQWLGDGH�GH�EDQFRV�TXH�VHUmR�DQDOLVDGRV�DXWRPDWLFDPHQWH��

([LVWHP�VHWH�RSo}HV�GLIHUHQWHV�TXH�SRGHP�VHU�GHWHUPLQDGDV�SDUD�R�PRGR�GH�

RSHUDomR��H[HFXWDU�LVRODGDPHQWH�R�0\64/��R�3RVWJUH64/�RX�R�)LUHELUG��H[HFXWDU�GRLV�

EDQFRV� GH� GDGRV� RX� WRGRV� HOHV�� (VWD� RSomR� IRL� GHVHQYROYLGD� SDUD� TXH� D� DQiOLVH�

SXGHVVH�VHU�IRFDGD�HP�XP�EDQFR�GH�GDGRV�TXH�DSUHVHQWDVVH�SUREOHPDV�GHFRUUHQWHV�

GD�TXDQWLGDGH�LQVXILFLHQWH�GH�LWHUDo}HV�VREUH�DV�RSHUDo}HV�SURYRFDQGR�XPD�PpGLD�

UXLP�TXH�VHULD�YLVWD�QRV�JUiILFRV��/RJR�HVWD�RSomR�SHUPLWH�XPD�DQiOLVH� LVRODGD�GH�

FDGD�EDQFR�GH�GDGRV�FRP�JUDQGHV�TXDQWLGDGHV�GH�LWHUDo}HV��

(VWDEHOHFLGR�R�PRGR�GH�RSHUDomR��R�DOJRULWPR�HVWDEHOHFH�XPD�FRQH[mR�FRP�

FDGD�EDQFR�GH�GDGRV�H�FULD�XPD�EDVH�GH�GDGRV�SRU�PHLR�GD�FODVVH�'DWD%DVH*��HP�

VHJXLGD�R�DOJRULWPR�DFHVVD�D�FODVVH�'DWD%DVH0�SDUD�UHDOL]DU�RV�FLFORV�GH�RSHUDo}HV��

HVWDEHOHFHQGR�H�IHFKDQGR�FRQH[}HV�FRP�RV�EDQFRV�GH�GDGRV�FRQIRUPH�R�LQtFLR�H�R�

WHUPLQR�GH�FDGD�ORWH�GH�RSHUDo}HV��

3DUD�VH�HVWDEHOHFHU�XPD�FRQH[mR�FRP�RV�EDQFRV�GH�GDGRV��IRL�FULDGD�XPD�

FODVVH�FKDPDGD�'%&RQQHFWLRQ��HVWD� UHFHEH�SDUkPHWURV�GH�DFHVVR�DRV�EDQFRV�GH�

GDGRV�FRPR�R�FDPLQKR�GH�DFHVVR�DRV�EDQFRV�QR�FRPSXWDGRU��R�QRPH�GR�XVXiULR�

FDGDVWUDGR�QR�EDQFR�H�D�VHQKD��&RP�HVVDV� LQIRUPDo}HV�D�FODVVH�HVWDEHOHFH�XPD�

FRQH[mR�SDUD�TXH�DV�RXWUDV�FODVVHV�SRVVDP�LQWHUDJLU�FRP�RV�EDQFRV�GH�GDGRV��

2�VRIWZDUH�H[HFXWD�DV�RSHUDo}HV�&58'��REWHQGR�R�WHPSR�SRU�PHLR�GH�XPD�

WKUHDG�GH�FRQWDJHP�GH� WHPSR�H�HVFUHYHQGR�RV�UHVXOWDGRV�HP�DUTXLYRV� WH[WR�H�HP�

SODQLOKDV�([FHO�SDUD�D�REWHQomR�GRV�JUiILFRV�GD�DQiOLVH��

2V�WHVWHV�HQYROYHQGR�D�FULDomR�H�D�UHPRomR�GH�WDEHODV�QmR�HQYROYHP�D�FODVVH�

'DWD%DVH0��VRPHQWH�D�FODVVH�'DWD%DVH*��TXH�FRQWpP�HVVDV�IXQo}HV��3RU�PHLR�GD�

FODVVH�0DLQ�p� VHOHFLRQDGR�D�TXDQWLGDGH�GH� WDEHODV�D� VHUHP�FULDGDV�H�R�DOJRULWPR�

VHJXH�R�PHVPR�SURFHVVR�GH�DQiOLVH�GDV�VXEOLQJXDJHQV�'0/�H�'4/��SRU�PHLR�GRV�

SDUkPHWURV� HVWDEHOHFLGRV� FRPR� D� TXDQWLGDGH� GH� YH]HV� TXH� R� DOJRULWPR� IDUi� R�

SURFHVVR�H�RV�EDQFRV�GH�GDGRV�D�VHUHP�DQDOLVDGRV��R�VRIWZDUH�HVWDEHOHFH�R�WHPSR�

GDV�RSHUDo}HV�SDUD�DV�TXDQWLGDGHV�VHOHFLRQDGDV��

$�VHJXLU�HQFRQWUD�VH�R�GLDJUDPD�80/�VHTXHQFLDO�TXH�PRVWUD�R�SURFHVVR�GH�

H[HFXomR�GR�DOJRULWPR�SDUD�DV�VXEOLQJXDJHQV�64/�''/��

�
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�
)LJXUD������'LDJUDPD�6HTXHQFLDO�80/�SDUD�7HVWHV�FRP�DV�2SHUDo}HV�''/�

)RQWH��$XWRULD�3UySULD�

�

$�ILJXUD����PRVWUD�R�GLDJUDPD�80/�VHTXHQFLDO�SDUD�D�DQiOLVH�GDV�RSHUDo}HV�

GH�FULDomR�H�UHPRomR�GH�WDEHODV��SHOR�GLDJUDPD�p�SRVVtYHO�QRWDU�TXH�R�SURFHVVR�p�

VHPHOKDQWH�DR�GDV�RSHUDo}HV�&58'��FRQWXGR�p�QHFHVViULR�DQWHV�GH�UHDOL]DU�D�DQiOLVH�

GHVWDV� RSHUDo}HV�� OLPSDU� WRGD� D� EDVH� GH� GDGRV�� YLVWR� TXH� SRGH� FRQWHU� WDEHODV� H�

LQIRUPDo}HV�GH� WHVWHV�HQYROYHQGR�DV�RSHUDo}HV�&58'�RX�DWp�PHVPR� WHVWHV� FRP�

RSHUDo}HV�GD�OLQJXDJHP�''/����

$V�VHo}HV�VXEVHTXHQWHV�RIHUHFHP�LQIRUPDo}HV�GHWDOKDGDV�GH�FDGD�DOJRULWPR�

TXH�FRPS}H�R�VLVWHPD���

�

����6LVWHPD�GH�*HUDomR�GH�%DVH�GH�'DGRV�$XWRPiWLFR�

�

&RPR�R�EHQFKPDUN�VLQWpWLFR�p�SURGX]LGR�SRU�PHLR�GH�XPD�EDVH�GH�GDGRV�

ILFWtFLD��IRL�GHVHQYROYLGR�SDUD�D�DSOLFDomR�GR�H[SHULPHQWR�XP�VLVWHPD�TXH�SRVVLELOLWD�



���
�

JHUDU�GLYHUVDV�EDVHV�GH�GDGRV�FRP�GLIHUHQWHV�Q~PHURV�GH�WDEHODV�H�YDULiYHLV��(VVH�

DOJRULWPR�IRL�XWLOL]DGR�WDQWR�SDUD�RV�WHVWHV�FRP�D�OLQJXDJHP�64/�GR�WLSR�'0/�H�'4/�

TXDQWR�SDUD�WHVWHV�FRP�D�OLQJXDJHP�64/�GR�WLSR�''/��

�

������5HPRomR�GH�7DEHODV�HP�XPD�%DVH�GH�'DGRV�

�

$�UHPRomR�GDV�WDEHODV�HP�XP�EDQFR�GH�GDGRV��p�XP�SURFHVVR�TXH�RFRUUH�

YHULILFDQGR�FDGD�XPD�TXH�HVWi�FRQWLGD�QD�EDVH�GH�GDGRV�H�H[FOXLQGR�XPD�D�XPD�DWp�

TXH�D�EDVH�GH�GDGRV�ILTXH�YD]LD���

2�DOJRULWPR�GH�H[FOXVmR�WHP�D�IXQomR�GH�HOLPLQDU�DV�WDEHODV�SDUD�UHPRYHU�GH�

XPD�~QLFD�YH]�RV�GDGRV�ILFWtFLRV�TXH�IRUDP�DORFDGRV�HP�RXWUDV�VLPXODo}HV�FDVR�D�

RSHUDomR� GH� H[FOXVmR� GH� GDGRV� QmR� WHQKD� VLGR� DWULEXtGD� FRP� R�PHVPR� YDORU� GD�

RSHUDomR�GH�LQVHUomR��

� �

������&ULDomR�GH�7DEHODV�

�

$� FULDomR� GH� WDEHODV�� FRPSUHHQGH�VH� HP� FULDU� VRPHQWH� DV� WDEHODV� VHP�

QHQKXP�WLSR�GH�UHODFLRQDPHQWR�HQWUH�HODV��2�DOJRULWPR�FULD�DV�WDEHODV�GH�DFRUGR�FRP�

XPD�TXDQWLGDGH�VHOHFLRQDGD�DQWHV�GD�H[HFXomR�GR�VRIWZDUH��

$�ILJXUD����PRVWUD�R�H[HPSOR�GD�WDEHOD�FULDGD�SDUD�RV�WHVWHV�FRP�D�OLQJXDJHP�

64/�GR�WLSR�'0/�H�'4/��

�

�
)LJXUD����±�7DEHOD�&ULDGD�SDUD�RV�7HVWHV�FRP�DV�2SHUDo}HV�&58'�

)RQWH��$XWRULD�3UySULD�
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�

'H�DFRUGR�FRP�D�ILJXUD����p�SRVVtYHO�REVHUYDU�TXH�R�VLVWHPD�FULD�RV�QRPHV�

GDV� WDEHODV�FRP�D� OHWUD�7�DFUHVFLGD�GH�XP�Q~PHUR�TXH�YDULD�FRQIRUPH�DV� WDEHODV�

DQWHULRUHV�VmR�FULDGDV��QDWXUDOPHQWH�p�SRVVtYHO�FULDU�TXDQWDV�WDEHODV�IRUHP�UHTXHULGDV�

SDUD�D�UHDOL]DomR�GRV�WHVWHV��

$V�FKDYHV�SULPiULDV�VmR�GHQRPLQDGDV�SHOD�SDODYUD�LG�DFUHVFLGR�GR�QRPH�GD�

WDEHOD�� 7RGDV� DV� FKDYHV� VmR� FDUDFWHUL]DGDV� QD� VXD� FULDomR� FRPR� LQWHLUDV� H� QmR�

SRVVXHP�SDUkPHWURV�GH�DXWR�LQFUHPHQWR�HP�QHQKXP�EDQFR��WRGD�D�FRQILJXUDomR�GH�

LQFUHPHQWR�DXWRPiWLFR�IRL�IHLWR�QR�SUySULR�VRIWZDUH�SHORV�PRWLYRV�GHVFULWRV�QD�VHomR�

����GR�WUDEDOKR��

2V� DWULEXWRV� FULDGRV� VmR� GHQRPLQDGRV� FRPR� ³Y1DPH´� DFUHVFLGR� GH� XP�

Q~PHUR�TXH�UHSUHVHQWD�D�RUGHP�GD�VXD�FULDomR�HP�XP�FRQMXQWR�GH�YDULiYHLV�� ORJR�

SDUD�XP�FRQMXQWR�GH���YDULiYHLV��RV�QRPHV�GHVWDV�VHULDP�UHVSHWLYDPHQWH��³Y1DPH�´��

³Y1DPH�´�H�³³Y1DPH�´���

$�WDEHOD���PRVWUD�R�SDGUmR�SDUD�RV�QRPHV�GH�DWULEXWRV��FKDYHV�SULPiULDV�H�

WDEHODV�HP�XPD�EDVH�GH�GDGRV�ILFWtFLD�FULDGD�SHOR�DOJRULWPR��

�
7DEHOD�����1RPHV�GRV�HOHPHQWRV�GD�EDVH�GH�GDGRV�ILFWtFLD�

(OHPHQWRV�GD�%DVH�GH�'DGRV� 6LJOD� $FUpVFLPR�
7DEHODV� 7� 1~PHUR�GD�7DEHOD�
$WULEXWRV� Y1DPH� 1~PHUR�GR�$WULEXWR�

&KDYHV�3ULPiULDV� ,G� 1RPH�GD�7DEHOD�
)RQWH��$XWRULD�3UySULD�

� �

$�FDGD�FULDomR�GH�XPD�WDEHOD�WDPEpP�VmR�FULDGRV�VHXV�DWULEXWRV��RV�PHVPRV�

VmR� REWLGRV� SRU� PHLR� GH� Q~PHURV� UDQG{PLFRV� TXH� VHOHFLRQDP� D� TXDQWLGDGH� GH�

YDULiYHLV�H�R�VHX�WLSR��SRGHQGR�VHU��LQWHLURV��UHDLV��GDWDV�H�VWULQJV��

$�TXDQWLGDGH�GH�YDULiYHLV�p�VHOHFLRQDGD�HP�XP�LQWHUYDOR�GH���D����XQLGDGHV��

LVVR� VLJQLILFD� TXH� R� DOJRULWPR� SDUD� FDGD� WDEHOD� GD� EDVH� GH� GDGRV� VHOHFLRQDUi� D�

FDUGLQDOLGDGH�GHQWUR�GHVWH�LQWHUYDOR��

2�DOJRULWPR�WDPEpP�SRVVXL�D�FULDomR�GH�FKDYHV�HVWUDQJHLUDV�SDUD�LQWHUOLJDU�

DV�WDEHODV�SRU�PHLR�GR�PRGHOR�(�5��FRQWXGR��FRPR�HODV�QmR�IRUDP�XWLOL]DGDV��VRPHQWH�

SRGHP�VHU�YLVXDOL]DGDV�QD�VHomR�GH�$SrQGLFH�GR�WUDEDOKR��

$�ILJXUD�D�VHJXLU�PRVWUD�D�IXQomR�TXH�FULD�XPD�WDEHOD�QD�EDVH�GH�GDGRV�DVVLP�

FRPR�VHXV�DWULEXWRV��



���
�

�
)LJXUD������)XQomR�GH�&ULDomR�GH�7DEHODV�H�$WULEXWRV�GH�XPD�%DVH�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�

�

$� SDUWLU� GD� ILJXUD� ���� p� SRVVtYHO� REVHUYDU� TXH� XPD� YH]� VHOHFLRQDGD� D�

TXDQWLGDGH�GH�YDULiYHLV��R�VRIWZDUH�SRU�PHLR�GH�XP�SURFHVVR�LWHUDWLYR�VHOHFLRQD�R�WLSR�

GH�FDGD�YDUiYHO�GH�DFRUGR�FRP�DV�TXDWUR�FDWHJRULDV��LQWHLURV��UHDLV��GDWDV�H�VWULQJV��

(VVDV�FDWHJRULDV�IRUDP�VHOHFLRQDGDV�SRU�PHLR�GH�XPD�SHVTXLVD�HQWUH�RV�EDQFRV�GH�

GDGRV� SDUD� TXH� IRVVHP� HVFROKLGRV� RV� SULQFLSDLV� WLSRV� GH� DWULEXWRV� TXH� VmR�

VHOHFLRQDGRV�QD�KRUD�GD�FULDomR�GDV�WDEHODV�HP�XPD�EDVH�GH�GDGRV��

2�SURFHVVR�GH�FULDomR�GH�WDEHODV�DVVLP�FRPR�GH�VHXV�DWULEXWRV�JDUDQWH�TXH�

D�PHVPD�EDVH�GH�GDGRV�VHMD� FULDGD�HP� WRGRV�RV�EDQFRV�PHVPR�XWLOL]DQGR�VH�GH�

Q~PHURV�UDQG{PLFRV�SDUD�D�JHUDomR�GH�DWULEXWRV��SRLV�FRPR�GHVFULWR�QD�VHomR������R�

DOJRULWPR�D�SDUWLU�GH�XP�YDORU�EDVH�VHOHFLRQD�H�H[HFXWD�D�VHTXrQFLD�GH�Q~PHURV�D�

FDGD�H[HFXomR�GR�DOJRULWPR�GH�JHUDomR�GD�EDVH�GH�GDGRV��ORJR�D�PHVPD�EDVH�GH�

GDGRV�p�JHUDGD�HP�WRGRV�RV�EDQFRV�GH�GDGRV�FRQIRUPH�D�VHTXrQFLD�TXH�IRL�GHILQLGD��

$�SDUWLU�GR�DOJRULWPR�GH�FULDomR�GH�WDEHODV��IRUDP�FULDGDV�EDVHV�GH�GDGRV�FRP�

GLIHUHQWHV�WDPDQKRV�SDUD�RV�WHVWHV�HQYROYHQGR�D�OLQJXDJHP�''/��IXQo}HV�GH�FULDomR�

H�H[FOXVmR�GH� WDEHODV�HP�XP�EDQFR�GH�GDGRV��(VVDV� WDEHODV�HUDP�YHULILFDGDV�SRU�

PHLR�GH�XP�:RUNEHQFK��VRIWZDUH�TXH�SHUPLWH�D�YLVXDOL]DomR�GH�EDVHV�GH�GDGRV��R�



���
�

H[HPSOR�GD�FULDomR�GD�FDUGLQDOLGDGH�Pi[LPD�GRV�WHVWHV��PLO�WDEHODV��p�PRVWUDGR�SRU�

PHLR�GD�ILJXUD�����

�

�
)LJXUD������%DVH�GH�'DGRV�SDUD�7HVWHV�FRP�D�/LQJXDJHP�64/�GR�WLSR�''/�

)RQWH��$XWRULD�3UySULD�
�

$�ILJXUD����PRVWUD�DV�WDEHODV�FULDGDV�SDUD�RV�WHVWHV�GH�FULDomR�H�UHPRomR�GH�

WDEHODV��D�PHVPD�ILJXUD�IRL�REWLGD�SRU�PHLR�GR�:RUNEHQFK�)ODPH5RELQ��HVWH�p�XP�

VRIWZDUH�HVSHFtILFR�SDUD�D�YLVXDOL]DomR�GD�EDVH�GH�GDGRV�GR�VLVWHPD�)LUHELUG���

�

����6LVWHPD�0DQLSXODGRU�GH�%DVH�GH�'DGRV�
�

2�VLVWHPD�PDQLSXODGRU�GH�EDVH�GH�GDGRV�p�XP�DOJRULWPR�GHVHQYROYLGR�SDUD�

ID]HU�DV�RSHUDo}HV�GH� LQVHUomR��VHOHomR��PRGLILFDomR�H�H[FOXVmR�GH�GDGRV��(VWH�p�

H[HFXWDGR� DSyV� R� VLVWHPD� GH� FULDomR� GH� EDVHV� GH� GDGRV� GHVFULWRV� QRV� WySLFRV�

DQWHULRUHV��
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2� DOJRULWPR� H[HFXWD� VHTXHQFLDOPHQWH� DV� RSHUDo}HV� GH� DFRUGR� FRP�

TXDQWLGDGHV�TXH�VmR�GLJLWDGDV�DQWHV�GD�H[HFXomR�GR�VLVWHPD��&RQIRUPH�GHVFULWR�QD�

VHomR������R�DOJRULWPR�UHDOL]D�LWHUDo}HV�GH�YDORUHV�GDV�RSHUDo}HV�&58'�DWp�YDORUHV�

Pi[LPRV�TXH�VmR�GHILQLGRV�DQWHV�GD�DQiOLVH���

2V�SUy[LPRV�WySLFRV�GHVFUHYHP�R�IXQFLRQDPHQWR�GR�VRIWZDUH�DVVLP�FRPR�D�

OyJLFD�LPSOHPHQWDGD�SDUD�FDGD�IXQomR��

�

������$OJRULWPR�GH�LQVHUomR�

�

$�LQVHUomR�GH�LQIRUPDo}HV�QD�EDVH�GH�GDGRV�p�XP�SURFHVVR�DXWRPiWLFR�GH�

SRSXODomR�GH� WDEHODV�� ,QVHUo}HV�HP�PDVVD�VmR�UHDOL]DGDV�HP�WRGDV�DV� WDEHODV�GR�

EDQFR�GH�GDGRV�VHJXLQGR�XPD�DERUGDJHP�TXH�REMHWLYD�SUHHQFKHU�FRP�GDGRV�ILFWtFLRV�

WRGDV�DV�WDEHODV�GD�EDVH�GH�GDGRV�HP�XP�VLVWHPD��

$V�LQIRUPDo}HV�LQVHULGDV�VmR�YLVXDOL]DGDV�SRU�PHLR�GH�XPD�LQWHUIDFH�JUiILFD�

TXH�IRL�GHVHQYROYLGD�SDUD�R�SURMHWR�FRQIRUPH�PRVWUD�D�ILJXUD�����

�

�
)LJXUD������9LVXDOL]DomR�GH�'DGRV�,QVHULGRV�

)RQWH�±�$XWRULD�3UySULD�
�

2�DOJRULWPR�SUHHQFKH�WRGDV�DV�WDEHODV�FRP�D�PHVPD�TXDQWLGDGH�GH�GDGRV��HVWH�p�

H[SOLFDGR�GHWDOKDGDPHQWH�GH�DFRUGR�FRP�D�ILJXUD�����

�
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�

�
)LJXUD������)OX[RJUDPD�GR�$OJRULWPR�GH�,QVHUomR�GH�9DORUHV�

� )RQWH��$XWRULD�3UySULD� �
�
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$�ILJXUD����UHIHUH�VH�DR�SURFHVVR�GH�LQVHUomR�DXWRPiWLFD�QD�EDVH�GH�GDGRV�

SUHYLDPHQWH�FULDGD��R�DOJRULWPR�REWpP� WRGDV�DV� WDEHODV�FRQWLGDV�HP�XP�EDQFR�GH�

GDGRV�SRU�PHLR�GH�IXQomR�GH�REWHQomR�GH�LQIRUPDo}HV�GR�EDQFR�FRQWLGD�QD�FODVVH�

'%&RQQHFWLRQ��

2�DOJRULWPR�DORFD�WRGRV�RV�GDGRV�GDV�WDEHODV�HP�XPD�OLVWD�H�SDVVD�D�SHUFRUUH�

OD�WHQWDQGR�ID]HU�XPD�LQVHUomR��3RU�PHLR�GD�UHVSRVWD�SRVLWLYD�IRUQHFLGD�SHOR�EDQFR�

GH�GDGRV�R�DOJRULWPR�PDUFD�XP�GHWHUPLQDGR�HOHPHQWR�GD�OLVWD�SDUD�UHPRYH�OR�DSyV�

SHUFRUUH�OD�FRPSOHWDPHQWH�VHJXLQGR�DVVLP�SRU�GLDQWH�DWp�R�WpUPLQR�GD�RSHUDomR�HP�

WRGDV� DV� WDEHODV�� TXDQGR� R� DOJRULWPR� YROWD� D� YHULILFDU� VH� R� Q~PHUR� Pi[LPR� GH�

LQVHUo}HV�IRL�DWLQJLGR��UHWRUQDQGR�RX�QmR�RV�YDORUHV�GH�WRGDV�DV�WDEHODV�SDUD�D�OLVWD�����

�

������,QVHUomR�GH�'DGRV�

�

$� LQVHUomR�GH�XPD� LQIRUPDomR�HP�XPD� WDEHOD�FRQVLGHUD�R� WLSR�GH�DWULEXWR�

FRQWLGR�QD�PHVPD�UHDOL]DQGR�D�RSHUDomR�FDWDORJDQGR�FDGD�XP�GHOHV�HP�XP�YDORU�

SUp�GHWHUPLQDGR�QR�FyGLJR�FRQIRUPH�D�ILJXUD�����

�

�
)LJXUD������$WULEXLomR�GH�9DORUHV�QRV�$WULEXWRV�GDV�7DEHODV�

)RQWH��$XWRULD�3UySULD�

�

$� ILJXUD� ���PRVWUD� D� DWULEXLomR�GH� YDORUHV�DRV� DWULEXWRV� GH� XPD� WDEHOD�� D�

IXQomR�GH�LQVHUomR�FDWDORJD�H�DWULEXL�R�YDORU�GH�DFRUGR�FRP�R�WLSR�GH�YDULiYHO�TXH�HVWi�

OHQGR�QR�PRPHQWR��
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2V�YDORUHV�GH�FDGD�DWULEXWR�VmR�VLPEyOLFRV��RX�VHMD��QmR�SRVVXHP�QHQKXP�

VLJQLILFDGR�HP�XPD�EDVH�GH�GDGRV�H�VHUYHP�FRPR�LGHQWLILFDGRUHV�TXH�D�RSHUDomR�IRL�

UHDOL]DGD�FRP�r[LWR��

�

������6HOHomR�GH�$WULEXWRV�HP�XPD�7DEHOD�

�

$�VHOHomR�GRV�GDGRV�GH�WRGRV�RV�DWULEXWRV�GH�XPD�WDEHOD�p�UHDOL]DGD�SRU�XPD�

IXQomR�TXH�HQYLD�XP�FRPDQGR�64/�DR�EDQFR�GH�GDGRV�FRQHFWDGR��7UDWD�VH�GH�XPD�

IXQomR� TXH� QmR� H[LJH�PXLWRV� UHFXUVRV� GD� OLQJXDJHP� -DYD� XPD� YH]� TXH�R� SUySULR�

EDQFR� Mi� GLVSRQLELOL]D�XP� FRPDQGR� SDUD�HVWD� VHOHomR�SRU�PHLR� GD� FOiXVXOD� 
� TXH�

VLJQLILFD�D�VHOHomR�FRPSOHWD��

&RQIRUPH�R�FRPDQGR�p�HVWDEHOHFLGR��p�IHLWD�D�UHTXLVLomR�QRV�EDQFRV�GH�GDGRV�

H�R� YDORU�� FDVR�HQFRQWUDGR�� p� UHWRUQDGR�HP� IRUPDWR�GH�XPD� OLVWD� GH�REMHWRV� -DYD��

VHQGR�PRVWUDGD�QR�FRQVROH�GD�LQWHUIDFH�JUiILFD�GR�SURMHWR��2�H[HPSOR�GD�YLVXDOL]DomR�

GDV�LQIRUPDo}HV�GHVVD�IXQomR�p�PRVWUDGR�QD�ILJXUD�D�VHJXLU��

�

�
)LJXUD������9LVXDOL]DomR�GH�'DGRV�GD�)XQomR�GH�6HOHomR�

)RQWH�±�$XWRULD�3UySULD�
�

&RQIRUPH�SRGH�VHU�YLVXDOL]DGR�QD� ILJXUD�����R�FRQVROH�GD� LQWHUIDFH�JUiILFD�

PRVWUD�WRGRV�RV�YDORUHV�GRV�DWULEXWRV�GH�XPD�WDEHOD�TXH�IRUDP�REWLGRV�SHOR�PpWRGR�

GH� VHOHomR�� FDGD� YDORU� DSUHVHQWDGR� QD� ILJXUD� HVWi� HQWUH� FROFKHWHV� QR� FRQVROH� GD�

LQWHUIDFH�JUiILFD��
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������,QWHUIDFH�*UiILFD�

�

$�LQWHUIDFH�JUiILFD��YLVWD�QDV�ILJXUDV����H�����IRL�GHVHQYROYLGD�FRP�R�REMHWLYR�

GH�IDFLOLWDU�D�YLVXDOL]DomR�GDV�LQIRUPDo}HV�JHUDGDV�WDQWR�SHOR�VRIWZDUH�GH�EHQFKPDUN�

TXDQWR�DV�JHUDGDV�SHORV�EDQFRV�GH�GDGRV�H�WDPEpP�IDFLOLWDU�R�HVWDEHOHFLPHQWR�GRV�

SDUkPHWURV�GH�HQWUDGD��D�LQWHUIDFH�GLVS}H�GH�XP�PHQX�FRQIRUPH�D�ILJXUD�D�VHJXLU��

�

�
)LJXUD������0HQX�GD�,QWHUIDFH�*UiILFD�GR�3URMHWR�

)RQWH��$XWRULD�3UySULD�

�

2�PHQX�GD�LQWHUIDFH�JUiILFD�GR�SURMHWR�SRVVXL�DV�RSo}HV�GH�DWULEXLU�R�ORFDO�TXH�

VHUi�VDOYR�RV�UHVXOWDGRV�GDV�DQiOLVHV��VHOHFLRQDU�D�TXDQWLGDGH�GH�RSHUDo}HV�Pi[LPD�

TXH�R�DOJRULWPR�IDUi��R�LQFUHPHQWR�GHVVDV�RSHUDo}HV�D�FDGD�LWHUDomR��D�TXDQWLGDGH�

GH� YH]HV� TXH� R� DOJRULWPR� IDUi� R� SURFHVVR�� D� TXDQWLGDGH� GH� WDEHODV� GH� WHVWHV�� DV�

OLQJXDJHQV�64/�TXH�VHUmR�WHVWDGDV�H�D�RV�EDQFRV�GH�GDGRV�TXH�VHUmR�DQDOLVDGRV��

� $QWHV�GD�RSomR�GH�HVFROKD�GRV�EDQFRV�GH�GDGRV�H[LVWH�XP�ERWmR�TXH�SHUPLWH�

R� XVXiULR� YHU� WRGDV� DV� RSHUDo}HV� TXH� HVWmR� VHQGR� UHDOL]DGDV� SHOR� VRIWZDUH� QR�

PRPHQWR�GD�DQiOLVH��FDVR�QmR�VHMD�QHFHVViULR�YLVXDOL]DU�HVVDV�RSHUDo}HV��R�FRQVROH�

GD� LQWHUIDFH�JUiILFD�VRPHQWH�PRVWUDUi�XPD�PHQVDJHP�DR� ILP�GH�FDGD� LWHUDomR�GR�
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DOJRULWPR�DWp�R�WpUPLQR�GD�DQiOLVH��TXDQGR�HVWH�PRVWUDUi�RV�DUTXLYRV�VHQGR�FULDGRV�H�

DV�LQIRUPDo}HV�GRV�UHVXOWDGRV�VHQGR�DUPD]HQDGDV�H�VDOYDV��

2� ERWmR� GHVFULWR� FRPR�2SWLRQ�0RGH� VHOHFLRQD�RV� WHVWHV� UHDOL]DGRV� FRP�DV�

RSHUDo}HV�GH�LQVHUomR��VHOHomR��PRGLILFDomR�H�H[FOXVmR�RX�DV�RSHUDo}HV�GH�FULDomR�

H�H[FOXVmR�GH�WDEHODV���

� 2�ERWmR�GH�QRPH�3UHVHWV�VHOHFLRQD�GLYHUVDV�FRQILJXUDo}HV�SDUD�DV�YDULiYHLV�

GR�PHQX��HVVDV�FRQILJXUDo}HV�IRUDP�HVWDEHOHFLGDV�QR�VRIWZDUH�SDUD�H[HFXWDU�WHVWHV�

FRP�RSHUDo}HV��WDEHODV�H�YROXPHV�GH�GDGRV�TXH�HUDP�UHFRUUHQWHPHQWH�VHOHFLRQDGRV�

�

������$OJRULWPR�GH�0RGLILFDomR�

�

$� IXQomR�GH�PRGLILFDomR�GH� YDORUHV�PXGD�R� YDORU� GH� XP�DWULEXWR�HP�XPD�

WDEHOD�D�SDUWLU�GH�XPD�FOiXVXOD�:+(5(���

2�SURFHVVR�GH�PRGLILFDomR�RFRUUH�GD�VHJXLQWH�IRUPD��R�VRIWZDUH�EXVFD�XPD�

WDEHOD�H�R�DWULEXWR�TXH�GHYH�VHU�PRGLILFDGR�H�D�IXQomR�H[HFXWD�R�FRPDQGR�64/�DWp�R�

WpUPLQR�HVWLSXODGR�SRU�XP�Q~PHUR�Pi[LPR�GH�PRGLILFDo}HV�GHWHUPLQDGR�DQWHV�GR�

LQtFLR�GD�DQiOLVH��

2�DOJRULWPR�WDPEpP�OHYD�HP�FRQVLGHUDomR�R�Q~PHUR�GH�LQVHUo}HV�UHDOL]DGDV�

QD�KRUD�GD�VHOHomR�GR� LGHQWLILFDGRU�GH�XP�FRQMXQWR�GH� LQIRUPDo}HV��$OpP�GLVVR��R�

VRIWZDUH�PRGLILFD�XP�DWULEXWR�VHJXQGR�R�VHX�WLSR�SDUD�QRYRV�YDORUHV�GH�DFRUGR�FRP�

D�WDEHOD����

�
7DEHOD�����7DEHOD�GH�0RGLILFDomR�GH�9DORUHV�

7LSR� 9DORUHV�
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)RQWH��$XWRULD�3UySULD�

�

2V� YDORUHV� FRQWLGRV� QD� WDEHOD� �� VmR� DWULEXtGRV� jV� YDULiYHLV� FRQWLGDV� HP�

WDEHODV�TXDQGR�VXEPHWLGDV�DR�PpWRGR�GH�PRGLILFDomR��)RUDP�DWULEXtGRV�YDORUHV�TXH�

GLIHUHQFLDVVHP�RV�DWULEXWRV�PRGLILFDGRV�SDUD�TXH�SXGHVVHP�VHU� LGHQWLILFDGRV�PDLV�

IDFLOPHQWH�HP�XPD�YHULILFDomR�YLVXDO�GR�FRUUHWR�IXQFLRQDPHQWR�GR�DOJRULWPR���

�
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������$OJRULWPR�GH�([FOXVmR�

�

2�DOJRULWPR�GH�H[FOXVmR�GDV�LQIRUPDo}HV�GDV�WDEHODV�HP�XP�EDQFR�GH�GDGRV�

DWXD�VHPHOKDQWHPHQWH�DR�DOJRULWPR�GH� LQVHUomR��2�VLVWHPD�EXVFD�SRU�LQIRUPDo}HV�

HP�WRGD�D�EDVH�GH�GDGRV��H[FOXLQGR�VHTXHQFLDOPHQWH�UHJLVWURV�GH�WRGDV�DV�WDEHODV�

SUHVHQWHV���

2�DOJRULWPR�FRQWpP�XP�Q~PHUR�Pi[LPR�GH�H[FOXV}HV�TXH�GHYH�VHU�VHPSUH�

PHQRU� RX� LJXDO� DR� Q~PHUR� GH� LQVHUo}HV� TXH� IRUDP� IHLWDV�� $OpP� GLVVR� R� SUySULR�

VRIWZDUH� GHYH�PDQWHU� XP� UHJLVWUR� GH� WRGRV� RV� LGHQWLILFDGRUHV� HP� XPD� WDEHOD� TXH�

IRUDP�H[FOXtGRV�SDUD�TXH�QmR�VHOHFLRQH�XP�TXH�Mi�QmR�H[LVWH�H�DVVLP�SURYRTXH�XPD�

UHVSRVWD�QHJDWLYD�GR�EDQFR�GH�GDGRV�DXPHQWDQGR�DVVLP�R�VHX�WHPSR�GH�H[HFXomR��

2�DOJRULWPR�IRL�LPSOHPHQWDGR�FRP�D�FOiXVXOD�'(/(7(�21�&$6&$'(��HVWD�

SURPRYH�D�H[FOXVmR�GH�WRGDV�DV�LQIRUPDo}HV�TXH�HVWmR�HP�RXWUDV�WDEHODV�H�SRVVXHP�

DOJXP�WLSR�GH�UHODomR�FRP�R�GDGR�TXH�HVWi�VHQGR�H[FOXtGR�QDTXHOH�PRPHQWR��(VWD�

FOiXVXOD�p�XPD�SURSULHGDGH�GRV�EDQFRV�GH�GDGRV�UHODFLRQDLV��ORJR�QmR�IRL�QHFHVViULR�

LPSOHPHQWDU�QHQKXP�VLVWHPD�GH�EXVFD�SRU�LQIRUPDo}HV�TXH�WLYHVVHP�UHODomR�FRP�D�

LQIRUPDomR�H[FOXtGD�GH�XPD�GHWHUPLQDGD�WDEHOD��YLVWR�TXH�R�SUySULR�EDQFR�GH�GDGRV�

Mi� UHDOL]D�HVWH�SURFHGLPHQWR��2� DOJRULWPR� IRL� GHVHQYROYLGR� FRP�HVWD� FOiXVXOD� SDUD�

SRVVtYHLV� WHVWHV� HQYROYHQGR� R� PRGHOR� (�5� FRP� FKDYHV� HVWUDQJHLUDV� OLJDQGR� DV�

WDEHODV�HP�XPD�EDVH�GH�GDGRV��

�

����6LVWHPD�GH�&RQWDJHP�GH�7HPSR�

�

2�VLVWHPD�GH�FRQWDJHP�GH�WHPSR�IXQFLRQD�SRU�PHLR�GH�XPD�FODVVH�-DYD�TXH�

SRVVXL�IXQo}HV�TXH�DWXDP�HP�SDUDOHOR�D�H[HFXomR�GR�VRIWZDUH�SULQFLSDO��HVWDV�VmR�

FKDPDGDV�GH�WKUHDGV��

$�FRQWDJHP�GH�WHPSR�p�OLJDGD�HP�GHWHUPLQDGRV�PRPHQWRV�GD�H[HFXomR�GR�

SURJUDPD�SULQFLSDO��TXDQGR�R�DOJRULWPR�H[HFXWD�DV�RSHUDo}HV�QR�EDQFR�GH�GDGRV��H�

p�GHVOLJDGD�DSyV�D�FRQFOXVmR�GHVVDV�RSHUDo}HV��

2�WHPSR�FRQWDELOL]DGR�GH�XPD�IXQomR�p�REWLGR�HP�QDQRVHJXQGRV��SRGHQGR�

VHU�FRQYHUWLGR�SRU�PHLR�GH�RXWUDV�IXQo}HV�HP�WHPSRV�FRPR��PLOLVVHJXQGRV��VHJXQGRV�

H�KRUDV����

�
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����6LVWHPDV�GH�$UPD]HQDPHQWR�GH�5HVXOWDGRV�

�

1HVWH�WySLFR�VmR�DSUHVHQWDGRV�RV�VLVWHPDV�TXH�DUPD]HQDP�DV�LQIRUPDo}HV�

SURYHQLHQWHV�GRV�WHVWHV��

�

������$UPD]HQDPHQWR�HP�$UTXLYR�7H[WR�

�

2�DOJRULWPR�SDUD�R�DUPD]HQDPHQWR�GRV�UHVXOWDGRV�FRQVLVWH�HP�XP�VLVWHPD�

TXH�FULD�XP�DUTXLYR�WH[WR�H�FRSLD�DV�LQIRUPDo}HV�REWLGDV�GRV�WHVWHV�SDUD�R�PHVPR��

(VWH�DOJRULWPR�IRL�FULDGR�GHYLGR�D�QHFHVVLGDGH�GH�DUPD]HQDU�D�LQIRUPDomR�GH�

IRUPD�D�SRGHU�VHU�YLVXDOL]DGD�H�UHVJDWDGD�IDFLOPHQWH��

2�VLVWHPD�VDOYD�DV�LQIRUPDo}HV�D�FDGD�FLFOR�GH�WHVWHV�SDUD�HYLWDU�TXH�DOJXP�

SUREOHPD�H[WHUQR�� FRPR� IDOWD� GH�HQHUJLD�SRU�H[HPSOR�� FDXVH�D�SHUGD�GH� WRGDV�DV�

PpWULFDV���

�

������$UPD]HQDPHQWR�QR�([FHO�

�

2�DUPD]HQDPHQWR�GDV� LQIRUPDo}HV� HP�XP�DUTXLYR�([FHO� IRL� GHVHQYROYLGR�

SDUD� R� SURFHVVR� GH� FULDomR� GRV� JUiILFRV� QD� SODWDIRUPD�� $� DXWRPDWL]DomR� GD�

WUDQVIHUrQFLD�GDV�LQIRUPDo}HV�SDUD�DV�SODQLOKDV�HYLWD�TXH�KDMD�HUURV�GH�GHVDWHQomR��

TXH�SRGHULDP�FDXVDU�FRQVHTXHQWHPHQWH�HUURV�QRV�JUiILFRV��H� WRUQD�PDLV� UiSLGD�D�

REWHQomR�GRV�UHVXOWDGRV�XPD�YH]�TXH�QmR�p�QHFHVViULR�D�HVFULWD�GRV�PHVPRV�QDV�

SODQLOKDV�����

2�DOJRULWPR�VDOYD�WRGDV�DV�LQIRUPDo}HV�UHJLVWUDGDV�DR�ORQJR�GH�WRGD�D�DQiOLVH�

SRU�PHLR�GH�XPD�PDWUL]�GH�REMHWRV�TXH�PDSHLD�FDGD�FpOXOD�GH�XP�DUTXLYR�HP�([FHO��

FRORFDQGR�DV�LQIRUPDo}HV�REWLGDV�GXUDQWH�D�DQiOLVH�QDV�FpOXODV�PDSHDGDV��/RJR�Vy�

p�SRVVtYHO�VDOYDU�DV�LQIRUPDo}HV�HP�XP�DUTXLYR�([FHO�DR�ILQDO�GR�SURFHVVR�GH�DQiOLVH��

YLVWR�TXH�p�QHFHVViULD�D�FRQVWUXomR�GHVVD�PDWUL]�GH�REMHWRV�SDUD�R�PDSHDPHQWR��
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(VWH�FDStWXOR�DSUHVHQWD�DV�FRQILJXUDo}HV�GR�KDUGZDUH��GRV�EDQFRV�GH�GDGRV�

H� GRV� WHVWHV�� DVVLP� FRPR� R� UHVXOWDGR� FRPSDUDWLYR� GRV� VRIWZDUHV� TXH� IRUDP�

DQDOLVDGRV��

�

����$PELHQWH�GH�6LPXODomR�

��

$�VHJXLU�HQFRQWUD�VH�XPD�WDEHOD�FRP�DV�HVSHFLILFDo}HV�GR�FRPSXWDGRU�TXH�

IRL�XWLOL]DGR�SDUD�H[HFXWDU�RV�WHVWHV��

�

7DEHOD�����&RQILJXUDomR�GR�&RPSXWDGRU�GH�7HVWH�
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2V�WHVWHV�IRUDP�UHDOL]DGRV�HP�XP�FRPSXWDGRU�GHVNWRS��WRGRV�RV�EDQFRV�GH�

GDGRV�IRUDP�H[HFXWDGRV�HP�ORFDOKRVW��DV�VLPXODo}HV�IRUDP�UHDOL]DGDV�VRPHQWH�FRP�

D� YHULILFDomR� H� YLVXDOL]DomR� GDV� RSHUDo}HV� SRU� PHLR� GR� SUySULR� VRIWZDUH� GH�

EHQFKPDUN��

�

����9HUV}HV�GRV�%DQFRV�GH�'DGRV�

�

)RUDP� XWLOL]DGDV� DV� YHUV}HV� PDLV� DWXDLV� GLVSRQtYHLV� SDUD� FDGD� EDQFR� GH�

GDGRV��D�VHJXLU�HQFRQWUD�VH�XPD�WDEHOD�FRP�DV�YHUV}HV�XWLOL]DGDV���

�
7DEHOD�����7DEHOD�GH�YHUV}HV�GRV�EDQFRV�GH�GDGRV�XWLOL]DGRV�
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7RGR� R� VLVWHPD� JHUHQFLDGRU� SRVVXL� YDULiYHLV� LQWHUQDV� TXH� SRGHP� VHU�

DOWHUDGDV�FRPR��TXDQWLGDGH�GH�PHPyULD�SDUD�VHU�XVDGD�SRU�WDEHODV�H�LQGH[DGRUHV��

TXDQWLGDGH� GH� WKUHDGV� GH� OHLWXUD� H� HVFULWD� GH� LQIRUPDomR�� TXDQWLGDGH� GH� WKUHDGV�

FRQFRUUHQWHV��HQWUH�RXWUDV���

1HVWH�SURMHWR�IRL�RSWDGR�SRU�GHL[DU�D�FRQILJXUDomR�SDGUmR�GHVWDV�YDULiYHLV�HP�

WRGRV� RV� VLVWHPDV�� YLVWR� TXH� R� LQWXLWR� QmR� HUD� EHQHILFLDU� QHP� SUHMXGLFDU� QHQKXP�

6*%'����

�

����3URFHGLPHQWR�GH�([HFXomR�GRV�7HVWHV�

�

3DUD�RV�WHVWHV�FRP�DV�RSHUDo}HV�&58'��R�DOJRULWPR�H[HFXWRX�DV�RSHUDo}HV�

VHTXHQFLDOPHQWH��SULPHLUR�DSOLFRX�VH�D�RSHUDomR�GH�LQVHUomR�GH�YDORUHV��VHJXLGR�GH�

FRQVXOWDV��DWXDOL]Do}HV�H�H[FOXV}HV�QD�EDVH�GH�GDGRV�GRV�EDQFRV��

2V�WHVWHV�IRUDP�UHDOL]DGRV�HP�VHTXrQFLDV�GH�SHTXHQRV�j�JUDQGHV�YROXPHV�

GH�GDGRV��GH����D�����LQIRUPDo}HV�H�GH����PLO�D�����PLO�UHJLVWURV�UHVSHFWLYDPHQWH��

XVDQGR�D�EDVH�GH�GDGRV�TXH�FRQWpP�D�WDEHOD�GHVFULWD�QD�ILJXUD������

3DUD�SHTXHQRV�YROXPHV�GH�GDGRV�R�DOJRULWPR�IRL�H[HFXWDGR�����YH]HV�SDUD�

SURGX]LU�D�PpGLD�GRV�YDORUHV�REWLGRV�H�SDUD�RV�JUDQGHV�YROXPHV�GH�GDGRV��R�DOJRULWPR�

IRL�H[HFXWDGR����YH]HV�REWHQGR�VH�WDPEpP�D�PpGLDV�GHVWHV�UHVXOWDGRV��

2V� WHVWHV� FRP� DV� RSHUDo}HV� GH� FULDomR� H� UHPRomR� GH� WDEHODV� IRUDP�

UHDOL]DGRV�FRP�XPD��FHP�H�PLO�RSHUDo}HV��DV�WDEHODV�GHVFULWDV�QD�ILJXUD�����$�PpGLD�

IRL�UHWLUDGD�WDPEpP�GH����DPRVWUDV�DVVLP�FRPR�DV�RSHUDo}HV�GD�OLQJXDJHP�'0/�H�

'4/��

� ���2V�YDORUHV�HVFROKLGRV�H�XWLOL]DGRV�SDUD�D�UHDOL]DomR�GD�FRPSDUDomR��RX�VHMD��

RV� LQWHUYDORV�GRV� YROXPHV�GH�GDGRV�EHP� FRPR�DV� TXDQWLGDGHV�GH� WDEHODV� SDUD�D�

FULDomR� IRUDP� HVFROKLGRV� GHYLGR� D� LQ~PHURV� WHVWHV� TXH� IRUDP� UHDOL]DGRV�� VHQGR�

VHOHFLRQDGRV�RV�SDUkPHWURV�TXH�GHUDP�R�PHOKRU�UHVXOWDGR���

�

����7HPSR�GH�5HDOL]DomR�GRV�7HVWHV�

�

2�WHPSR�WRWDO�GD�H[HFXomR�GH�FDGD�WHVWH�IRL�GH���KRUDV�H����PLQXWRV�SDUD�RV�

GDV�RSHUDo}HV�&58'�FRP�SHTXHQRV�YROXPHV�GH�GDGRV�����KRUDV�H����PLQXWRV�SDUD�
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D�UHDOL]DomR�GRV�WHVWHV�FRP�JUDQGHV�YROXPHV�GH�LQIRUPDomR�H����KRUDV�H����PLQXWRV�

SDUD�RV�WHVWHV�FRP�DV�RSHUDo}HV�GH�FULDomR�H�UHPRomR�GH�WDEHODV��

�

����5HDOL]DomR�GRV�7HVWHV�

�

(VWD� VHomR� WUDWD� D� UHVSHLWR� GRV� UHVXOWDGRV� REWLGRV� FRP� RV� WHVWHV� GDV�

RSHUDo}HV�64/�DSUHVHQWDQGR�JUiILFRV�JHUDGRV�D�SDUWLU�GRV�PHVPRV�� �

�

������2SHUDomR�GH�,QVHUomR�

�

2V� WHVWHV� GDV� RSHUDo}HV� GH� LQVHUomR� IRUDP� LQLFLDGRV� FRP� XP� SHTXHQR�

YROXPH�GH�GDGRV��GHVWHV�WHVWHV�IRUDP�REWLGRV�RV�JUiILFRV�TXH�SRGHP�VHU�YLVXDOL]DGRV�

SHOD�ILJXUD�����

�

�
)LJXUD����±�2SHUDo}HV�GH�,QVHUomR�FRP�3HTXHQR�9ROXPH�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�

�
&RQIRUPH� p� SRVVtYHO� REVHUYDU� D� SDUWLU� GR� JUiILFR� GD� ILJXUD� ��� R� WHPSR� GH�

LQVHUomR�FUHVFH�j�PHGLGD�TXH�DXPHQWD�R�Q~PHUR�GH�RSHUDo}HV�H�WDPEpP�R�SUySULR�

YROXPH�GH�GDGRV�TXH�p� LQVHULGR�GXUDQWH�R�SURFHVVR��'HVVD� IRUPD��TXDQWR�PDLRU�D�
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TXDQWLGDGH�GH�RSHUDo}HV��PDLV�GLItFLO�p�SDUD�XP�EDQFR�GH�GDGRV�LQVHULU�YDORUHV�HP�

XPD�WDEHOD��

3DUD�D�TXDQWLGDGH�GH�RSHUDo}HV�DSUHVHQWDGD�QD�ILJXUD�����R�EDQFR�GH�GDGRV�

)LUHELUG�FRQVHJXLX�UHDOL]DU�DV�LQVHUo}HV�PDLV�UiSLGR�TXH�R�0\64/��D�GLIHUHQoD�GRV�

WHPSRV�GH�LQVHUomR�SDUD�R�SULPHLUR�YROXPH�GH�GDGRV�IRL�GH������PV��

6XEWUDLQGR�RV�WHPSRV�GH�FDGD�ORWH�GH�GDGRV�SHOR�VHX�DQWHULRU�H�UHWLUDQGR�D�

PpGLD�GHVVHV�YDORUHV��YHULILFRX�VH�TXH�R�DXPHQWR�GH�WHPSR�GD�RSHUDomR�D�FDGD�ORWH�

LQVHULGR�HUD�HP�PpGLD����PV�SDUD�R�)LUHELUG�H�����PV�SDUD�R�0\64/��&RPR�YLVWR�QR�

JUiILFR� GD� ILJXUD� ���� R� )LUHELUG� DR� ILQDO� GR� SURFHVVR� UHDOL]RX� VHX� ~OWLPR� ORWH� GH�

RSHUDo}HV�FRP�XPD�GLIHUHQoD�GH������PV�HP�UHODomR�DR�0\64/��

2V� GRLV� EDQFRV� GH� GDGRV� FRPSDUDGRV� DR� 3RVWJUH64/� UHDOL]DUDP� VXDV�

RSHUDo}HV�GH�IRUPD�PDLV�OHQWD��D�GLIHUHQoD�LQLFLDO�HQWUH�HVWH�VLVWHPD�IRL�GH������PV�

HP�UHODomR�DR�0\64/�H�����PV�HP�UHODomR�DR�)LUHELUG��2�WHPSR�GH�LQVHUomR�HQWUH�

RV� ORWHV�GH�GDGRV�WDPEpP�IRL�R�PHQRU�GHQWUH�RV�WUrV�VLVWHPDV��HP�PpGLD�����PV��

UHDOL]DQGR�R�~OWLPR�FRP�XPD�GLIHUHQoD�GH�������PV�HP�UHODomR�DR�0\64/�H�����PV�

HP�UHODomR�DR�)LUHELUG��

$�VHJXLU�QD� ILJXUD����p�DSUHVHQWDGR�R� UHVXOWDGR�GRV� WHVWHV� UHDOL]DGRV�FRP�

JUDQGHV�YROXPHV�GH�GDGRV��

�

�
)LJXUD����±�2SHUDo}HV�GH�,QVHUomR�FRP�*UDQGHV�9ROXPHV�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�

Ϭ͘ϴϬ ϭ͘ϱϰ Ϯ͘ϯϲ ϯ͘Ϭϴ ϯ͘ϵϮ ϰ͘ϳϲ ϱ͘ϲϰ ϲ͘ϯϰ ϳ͘ϭϳ ϴ͘Ϯϱ
ϰ͘ϲϴ

ϵ͘Ϭϱ
ϭϯ͘Ϯϴ

ϭϳ͘ϴϲ

ϮϮ͘ϰϳ
Ϯϲ͘Ϭϲ

ϯϬ͘ϰϰ
ϯϰ͘ϱϰ

ϯϴ͘ϴϳ
ϰϯ͘ϭϱ

Ϯ͘ϵϴ
ϱ͘ϳϱ

ϴ͘Ϯϯ
ϭϭ͘ϯϳ

ϭϯ͘ϱϰ
ϭϲ͘ϯϮ

ϭϵ͘Ϭϴ
ϮϮ͘ϬϬ

Ϯϰ͘ϯϱ
Ϯϳ͘ϯϳ

Ϭ͘ϬϬ

ϱ͘ϬϬ

ϭϬ͘ϬϬ

ϭϱ͘ϬϬ

ϮϬ͘ϬϬ

Ϯϱ͘ϬϬ

ϯϬ͘ϬϬ

ϯϱ͘ϬϬ

ϰϬ͘ϬϬ

ϰϱ͘ϬϬ

ϱϬ͘ϬϬ

ϱϬϬϬϬ ϭϬϬϬϬϬ ϭϱϬϬϬϬ ϮϬϬϬϬϬ ϮϱϬϬϬϬ ϯϬϬϬϬϬ ϯϱϬϬϬϬ ϰϬϬϬϬϬ ϰϱϬϬϬϬ ϱϬϬϬϬϬ
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���
�

2V� WHVWHV� UHDOL]DGRV� FRP� JUDQGHV� YROXPHV� GH� GDGRV� PRVWUDUDP� TXH�

FRQIRUPH�R�DXPHQWR�GD�TXDQWLGDGH�GH�RSHUDo}HV��R�EDQFR�GH�GDGRV�)LUHELUG�SRVVXLX�

PDLRU�GLILFXOGDGH�QD�RSHUDomR��3DUD�R�SULPHLUR� ORWH�GH�LQIRUPDo}HV��D�GLIHUHQoD�GH�

LQVHUomR�HP�UHODomR�DR�0\64/�IRL�GH����V�H�HP�UHODomR�DR�3RVWJUH64/�IRL�GH�����V��

�$�GLIHUHQoD�GH�WHPSR�HQWUH�RV�ORWHV�GH�RSHUDo}HV�IRL�HP�PpGLD�����V�SDUD�R�

)LUHELUG�FRQWUD�����V�GR�0\64/��$R�ILQDO�GR�H[SHULPHQWR�R�SULPHLUR�DWLQJLX�R�SDWDPDU�

GH������V�QR�~OWLPR�ORWH�GH�RSHUDo}HV�H�R�VHJXQGR������V��

2� 3RVWJUH64/� REWHYH� PHOKRUHV� UHVXOWDGRV� TXH� RV� RXWURV� GRLV� EDQFRV� GH�

GDGRV�QRV�WHVWHV�FRP�JUDQGHV�YROXPHV�GH�GDGRV��D�GLIHUHQoD�GH�LQVHUomR�HQWUH�RV�

ORWHV�GH�RSHUDo}HV� IRL� HP�PpGLD�����V��2�3RVWJUH64/� LQLFLRX�RV� WHVWHV� FRP�XPD�

GLIHUHQoD�GH�����V�HP�UHODomR�DR�0\64/�H�����V�HP�UHODomR�DR�)LUHELUG�H�WHUPLQRX�

R�H[SHULPHQWR�UHDOL]DQGR�R�~OWLPR�ORWH�FRP�XPD�GLIHUHQoD�GH������V�HP�UHODomR�DR�

SULPHLUR�H������V�HP�UHODomR�DR�VHJXQGR��

�

������2SHUDo}HV�GH�6HOHomR�

�

2� JUiILFR� GDV� RSHUDo}HV� GH� VHOHomR� SDUD� SHTXHQRV� YROXPHV� GH� GDGRV� p�

DSUHVHQWDGR�SRU�PHLR�GD�ILJXUD�����

�

�
)LJXUD������2SHUDo}HV�GH�6HOHomR�FRP�3HTXHQRV�9ROXPHV�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�

ϭ͘ϲϴ ϭ͘ϵϬ
Ϯ͘ϭϱ

Ϯ͘ϱϬ Ϯ͘ϲϲ Ϯ͘ϴϰ Ϯ͘ϵϱ ϯ͘ϭϯ
ϯ͘ϰϯ

ϯ͘ϳϭϯ͘ϰϵ
ϯ͘ϵϭ

ϰ͘Ϯϴ
ϰ͘ϲϮ

ϱ͘ϯϬ
ϱ͘ϱϲ ϱ͘ϳϱ ϱ͘ϵϵ ϲ͘ϭϴ

ϲ͘ϰϲ

Ϭ͘ϵϳ
ϭ͘ϯϭ ϭ͘ϰϭ

ϭ͘ϲϲ
ϭ͘ϵϱ Ϯ͘ϬϮ Ϯ͘Ϯϭ Ϯ͘ϯϳ Ϯ͘ϱϱ Ϯ͘ϳϴ

Ϭ͘ϬϬ

ϭ͘ϬϬ

Ϯ͘ϬϬ

ϯ͘ϬϬ

ϰ͘ϬϬ

ϱ͘ϬϬ

ϲ͘ϬϬ

ϳ͘ϬϬ

ϱϬ ϭϬϬ ϭϱϬ ϮϬϬ ϮϱϬ ϯϬϬ ϯϱϬ ϰϬϬ ϰϱϬ ϱϬϬ
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���
�

3DUD�DV�TXDQWLGDGHV�GH�RSHUDo}HV�DSUHVHQWDGDV�QD� ILJXUD�����2�EDQFR�GH�

GDGRV�)LUHELUG�IRL�R�VLVWHPD�TXH�VHOHFLRQRX�DV�LQIRUPDo}HV�GH�IRUPD�PDLV�OHQWD��1R�

LQtFLR�GRV�WHVWHV��D�GLIHUHQoD�HQWUH�HOH�H�R�0\64/�IRL�GH�����PV�H�����PV�HP�UHODomR�

DR�3RVWJUH64/��$�GLIHUHQoD�GH�WHPSR�GD�RSHUDomR�HQWUH�RV� ORWHV�GH�FRPDQGRV�GH�

VHOHomR�IRL�HP�PpGLD�����PV��

2�)LUHELUG�UHDOL]RX�R�~OWLPR�FLFOR�GH�VHOHo}HV�HP�����PV��XPD�GLIHUHQoD�GH�

����PV�HP�UHODomR�DR�3RVWJUH64/�H�����PV�HP�UHODomR�DR�0\64/��

(P�UHODomR�DR�GHVHPSHQKR�GR�3RVWJUH64/�H�R�0\64/��R�SULPHLUR�GHPRURX�

PDLV�WHPSR�SDUD�UHDOL]DU�DV�RSHUDo}HV������PV�D�PDLV�QR�SULPHLUR�ORWH�GH�RSHUDo}HV�

DXPHQWDQGR� HVVD� GLIHUHQoD� FRQIRUPH� R� DQGDPHQWR� GR� H[SHULPHQWR�� R� VLVWHPD�

3RVWJUH64/�ILQDOL]RX�R�FLFOR�GH�WHVWHV�VHOHFLRQDQGR�R�~OWLPR�ORWH�GH�RSHUDo}HV�HP�

����PV�FRQWUD�����PV�GR�0\64/��XPD�GLIHUHQoD�GH�����PV�HQWUH�RV�VLVWHPDV��

5HDOL]DQGR�RV�WHVWHV�SDUD�JUDQGHV�YROXPHV�GH�GDGRV��REWHYH�VH�R�JUiILFR�TXH�

SRGH�VHU�YLVXDOL]DGR�SRU�PHLR�GD�ILJXUD�����

�

�
)LJXUD������2SHUDo}HV�GH�6HOHomR�FRP�*UDQGHV�9ROXPH�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�
�
�

2�JUiILFR� GD� ILJXUD� ��� UHSUHVHQWD� DV�RSHUDo}HV� GH� VHOHomR� UHDOL]DGDV�HP�

JUDQGHV�YROXPHV�GH�GDGRV��R�)LUHELUG�LQLFLRX�R�H[SHULPHQWR�FRP�WHPSRV�GH�VHOHomR�

Ϭ͘ϭϰ
Ϭ͘Ϯϵ

Ϭ͘ϰϮ
Ϭ͘ϱϱ

Ϭ͘ϳϭ

Ϭ͘ϵϵ

ϭ͘ϯϳ

ϭ͘ϲϰ
ϭ͘ϴϱ

Ϯ͘ϬϮ

Ϭ͘Ϯϭ
Ϭ͘ϯϳ

Ϭ͘ϱϬ
Ϭ͘ϲϴ

Ϭ͘ϴϭ
Ϭ͘ϵϲ

ϭ͘ϭϬ
ϭ͘Ϯϵ

ϭ͘ϰϳ
ϭ͘ϲϭ

Ϭ͘ϭϯ Ϭ͘ϮϬ Ϭ͘Ϯϵ
Ϭ͘ϯϳ

Ϭ͘ϰϳ
Ϭ͘ϱϲ

Ϭ͘ϲϵ
Ϭ͘ϳϴ

ϭ͘Ϭϲ
ϭ͘ϭϲ

Ϭ͘ϬϬ

Ϭ͘ϱϬ

ϭ͘ϬϬ

ϭ͘ϱϬ

Ϯ͘ϬϬ

Ϯ͘ϱϬ

ϱϬϬϬϬ ϭϬϬϬϬϬ ϭϱϬϬϬϬ ϮϬϬϬϬϬ ϮϱϬϬϬϬ ϯϬϬϬϬϬ ϯϱϬϬϬϬ ϰϬϬϬϬϬ ϰϱϬϬϬϬ ϱϬϬϬϬϬ
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�

PDLV�HOHYDGRV�TXH�RV�GHPDLV�EDQFRV��QR�SULPHLUR�YROXPH�GH�GDGRV�D�GLIHUHQoD�HQWUH�

HVWH�EDQFR�H�RV�GHPDLV�p�GH�����V�HP�UHODomR�DR�3RVWJUH64/�H�����V�HP�UHODomR�DR�

0\64/���

$�GLIHUHQoD�GH�WHPSR�HQWUH�RV�ORWHV�GH�RSHUDo}HV�GH�VHOHomR�IRL�HP�PpGLD�

����V�SDUD�R�)LUHELUG�HP�UHODomR�D�����V�GR�3RVWJUH64/�H�FRQIRUPH�R�DXPHQWR�GR�

YROXPH�GH�GDGRV�VHOHFLRQDGR�SHORV�EDQFRV��R�3RVWJUH64/�FRPHoRX�D�GHPRUDU�PDLV�

SDUD� VHOHFLRQDU� DV� LQIRUPDo}HV� GR� TXH� R� )LUHELUG�� FKHJDQGR� DR� ILQDO� GR� FLFOR� GH�

RSHUDo}HV�D�UHDOL]DU�R�~OWLPR�ORWH�GH�VHOHo}HV�HP����V�FRQWUD�����V�GR�)LUHELUG��

2�0\64/�GHVGH�R�SULPHLUR�ORWH�GH�RSHUDo}HV�REWHYH�PHOKRUHV�UHVXOWDGRV�GR�

TXH�RV�RXWURV�GRLV� VLVWHPDV��TXH�VH�PDQWHYH�DR� ORQJR�GD�DQiOLVH��$�GLIHUHQoD�GH�

WHPSR�HQWUH�RV�ORWHV�GH�VHOHomR�SDUD�HVWH�VLVWHPD�IRL�HP�PpGLD�����V���

�

������2SHUDo}HV�GH�0RGLILFDomR�

�

2� JUiILFR� TXH� FRQWpP� DV� LQIRUPDo}HV� GRV� WHVWHV� GH� PRGLILFDomR� SDUD�

SHTXHQRV�YROXPHV�GH�GDGRV�SRGH�VHU�YLVXDOL]DGR�SRU�PHLR�GD�ILJXUD�����

�

�
)LJXUD������2SHUDo}HV�GH�0RGLILFDomR�FRP�3HTXHQRV�9ROXPH�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�

ϰ͘ϯϵ ϰ͘ϳϵ ϲ͘Ϭϰ ϲ͘ϵϵ ϳ͘ϳϯ ϴ͘ϴϵ ϵ͘Ϯϱ ϭϭ͘ϲϬ ϭϮ͘ϬϮ ϭϯ͘ϭϴϭϬ͘Ϯϵ ϭϯ͘ϭϭ ϭϳ͘ϱϭ
Ϯϰ͘Ϯϰ Ϯϲ͘ϵϰ Ϯϵ͘ϵϯ

ϯϱ͘ϭϯ
ϰϭ͘ϬϬ ϰϰ͘ϬϮ ϰϳ͘ϴϯ

ϲϳ͘Ϯϵ ϳϭ͘ϭϰ
ϳϴ͘ϵϳ

ϴϳ͘Ϭϯ
ϵϭ͘ϵϯ

ϵϴ͘ϲϯ
ϭϬϱ͘ϰϳ

ϭϭϬ͘ϴϰ
ϭϭϲ͘ϯϴ ϭϭϵ͘ϴϬ

Ϭ͘ϬϬ

ϮϬ͘ϬϬ

ϰϬ͘ϬϬ

ϲϬ͘ϬϬ

ϴϬ͘ϬϬ

ϭϬϬ͘ϬϬ

ϭϮϬ͘ϬϬ

ϭϰϬ͘ϬϬ

ϱϬ ϭϬϬ ϭϱϬ ϮϬϬ ϮϱϬ ϯϬϬ ϯϱϬ ϰϬϬ ϰϱϬ ϱϬϬ
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2�0\64/�LQLFLRX�R�FLFOR�GH�RSHUDo}HV�UHDOL]DQGR�R�SULPHLUR�ORWH�HP������PV��

XPD�GLIHUHQoD�GH�WHPSR������PV�HP�UHODomR�DR�3RVWJUH64/�H������PV�HP�UHODomR�

DR�)LUHELUG��$�GLIHUHQoD�GH�WHPSR�HQWUH�RV�ORWHV�GD�RSHUDomR�GH�PRGLILFDomR�IRL�HP�

PpGLD�GH�����PV�H�R�VLVWHPD�FRPSOHWRX�R�~OWLPR�FLFOR�GH�RSHUDo}HV�HP������PV��

2V� RXWURV� GRLV� EDQFRV� GH� GDGRV�� DVVLP� FRPR� QRV� WHVWHV� GH� LQVHUomR��

LQLFLDOL]DUDP�R�FLFOR�GH�RSHUDo}HV�FRP�WHPSRV�PHQRUHV�GR�TXH�R�0\64/��$�GLIHUHQoD�

GH�WHPSR�HQWUH�RV�ORWHV�GH�RSHUDo}HV�IRL�HP�PpGLD�����PV�SDUD�R�)LUHELUG�H�����PV�

SDUD� R� 3RVWJUH64/�� OHYDQGR� R� SULPHLUR� D� UHDOL]DU� R� ~OWLPR� ORWH� GH� RSHUDo}HV� HP�

�����PV�H�R�VHJXQGR�D�H[HFXWDU�HP������PV��

�$�GLIHUHQoD�DSUHVHQWDGD�HQWUH�R�0\64/�H�RV�RXWURV�EDQFRV�GH�GDGRV�SDUD�D�

~OWLPR�ORWH�GH�RSHUDo}HV�IRL�GH�������PV�HP�UHODomR�DR�3RVWJUH64/�H������PV�HP�

UHODomR�DR�)LUHELUG��

2V�WHVWHV�UHDOL]DGRV�FRP�JUDQGHV�YROXPHV�GH�GDGRV�SRGHP�VHU�YLVXDOL]DGRV�

SRU�PHLR�GR�JUiILFR�GD�ILJXUD�����

�

�
)LJXUD������2SHUDo}HV�GH�0RGLILFDomR�FRP�*UDQGHV�9ROXPH�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�
�

Ϭ͘ϴϳ ϭ͘ϳϳ Ϯ͘ϵϲ ϯ͘ϲϭ
ϱ͘ϭϭ

ϲ͘ϰϵ ϲ͘ϳϵ ϳ͘ϲϴ ϴ͘ϭϲ
ϭϭ͘Ϭϲ

ϰ͘Ϯϰ

ϴ͘ϭϭ

ϭϮ͘Ϭϴ

ϭϲ͘ϭϴ

ϮϬ͘ϮϬ

Ϯϯ͘ϱϮ

Ϯϳ͘ϰϱ

ϯϭ͘ϭϯ

ϯϰ͘ϱϳ

ϯϴ͘ϯϱ

Ϯ͘ϳϮ
ϱ͘ϰϯ

ϴ͘Ϭϵ
ϭϭ͘Ϭϭ

ϭϯ͘ϳϲ
ϭϲ͘ϯϴ

ϭϵ͘ϰϳ
ϮϮ͘Ϭϴ

Ϯϰ͘ϳϵ
Ϯϳ͘ϯϵ

Ϭ͘ϬϬ

ϱ͘ϬϬ

ϭϬ͘ϬϬ

ϭϱ͘ϬϬ

ϮϬ͘ϬϬ

Ϯϱ͘ϬϬ

ϯϬ͘ϬϬ

ϯϱ͘ϬϬ

ϰϬ͘ϬϬ

ϰϱ͘ϬϬ

ϱϬϬϬϬ ϭϬϬϬϬϬ ϭϱϬϬϬϬ ϮϬϬϬϬϬ ϮϱϬϬϬϬ ϯϬϬϬϬϬ ϯϱϬϬϬϬ ϰϬϬϬϬϬ ϰϱϬϬϬϬ ϱϬϬϬϬϬ
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3HUFHEH�VH� TXH� R� )LUHELUG� DVVLP� FRPR� QRV� WHVWHV� GH� LQVHUomR� UHDOL]RX� R�

SULPHLUR�ORWH�GH�RSHUDo}HV�FRP�WHPSR�VXSHULRU�DRV�RXWURV�GRLV�EDQFRV�GH�GDGRV��D�

GLIHUHQoD�HQWUH�HOH�H�RV�GHPDLV�SDUD�R�SULPHLUR�YROXPH�IRL�GH�����V�HP�UHODomR�DR�

3RVWJUH64/�H�����V�HP�UHODomR�DR�0\64/���

$�GLIHUHQoD�GH�WHPSR�HQWUH�RV�ORWHV�GH�FRPDQGRV�GH�PRGLILFDomR�IRL�HP�PpGLD�

����V�SDUD�R�)LUHELUG������V�SDUD�R�0\64/�H�����V�SDUD�R�3RVWJUH64/��2�)LUHELUG�

UHDOL]RX�R�~OWLPR�ORWH�GH�RSHUDo}HV�HP������V��FDUDFWHUL]DQGR�XPD�GLIHUHQoD�HQWUH�R�

~OWLPR�ORWH�PRGLILFDGR�SHORV�RXWURV�GRLV�EDQFRV�GH�GDGRV�GH������V�HP�UHODomR�DR�

0\64/�H������V�HP�UHODomR�DR�3RVWJUH64/���

�

������2SHUDo}HV�GH�([FOXVmR�

�

$�VHJXLU�p�DSUHVHQWDGR�R�JUiILFR�TXH�FRQWpP�RV�UHVXOWDGRV�GRV�WHVWHV�GH�

H[FOXVmR�SDUD�SHTXHQRV�YROXPHV�GH�GDGRV��

�

�
)LJXUD������2SHUDo}HV�GH�([FOXVmR�FRP�3HTXHQRV�9ROXPHV�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�
�

ϰ͘ϯϲ ϰ͘ϳϮ ϱ͘Ϯϳ ϱ͘ϱϲ ϱ͘ϳϲ ϱ͘ϴϴ ϲ͘ϭϭ ϳ͘ϰϵ ϳ͘ϳϳ ϴ͘Ϯϵϴ͘ϳϴ ϭϭ͘ϱϵ
ϭϳ͘ϲϳ Ϯϭ͘ϯϰ Ϯϯ͘Ϯϴ

Ϯϴ͘ϱϵ ϯϮ͘Ϯϱ ϯϱ͘ϯϬ ϯϵ͘Ϯϰ
ϰϳ͘ϮϮ

ϲϱ͘ϲϭ
ϳϮ͘ϭϬ ϳϲ͘Ϭϲ

ϴϲ͘Ϭϰ
ϵϯ͘ϬϮ ϵϲ͘ϮϮ ϵϵ͘ϰϭ ϭϬϯ͘ϰϬ

ϭϬϴ͘ϵϬ
ϭϭϰ͘ϱϬ

Ϭ͘ϬϬ

ϮϬ͘ϬϬ

ϰϬ͘ϬϬ

ϲϬ͘ϬϬ

ϴϬ͘ϬϬ

ϭϬϬ͘ϬϬ

ϭϮϬ͘ϬϬ

ϭϰϬ͘ϬϬ

ϱϬ ϭϬϬ ϭϱϬ ϮϬϬ ϮϱϬ ϯϬϬ ϯϱϬ ϰϬϬ ϰϱϬ ϱϬϬ
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3DUD� DV� TXDQWLGDGHV� GH� RSHUDo}HV� DSUHVHQWDGDV� QD� ILJXUD� ���� R� 0\64/�

GHPRURX�PDLV�SDUD�H[FOXLU�DV�LQIRUPDo}HV�GD�EDVH�GH�GDGRV�GR�TXH�RV�RXWURV�EDQFRV��

1R�FRPHoR�GD�DQiOLVH�R�0\64/�UHDOL]RX�R�SULPHLUR�ORWH�GH�RSHUDo}HV�HP������PV��

XPD� GLIHUHQoD� GH� �����PV� HP� UHODomR� DR� )LUHELUG� H� �����PV� HP� UHODomR� DR�

3RVWJUH64/��$�GLIHUHQoD�HQWUH�RV�ORWHV�GD�RSHUDomR�GH�H[FOXVmR�IRL�HP�PpGLD�����PV�

SDUD�R�0\64/������PV�GR�)LUHELUG�H�����PV�GR�3RVWJUH64/��

2�0\64/�UHDOL]RX�R�~OWLPR�ORWH�GH�RSHUDo}HV�HP������PV��XPD�GLIHUHQoD�GH�

�����PV�HP�UHODomR�DR�)LUHELUG�H�������PV�HP�UHODomR�DR�3RVWJUH64/��

2� JUiILFR� TXH� FRQWpP� RV� UHVXOWDGRV� GRV� WHVWHV� UHDOL]DGRV� HP� JUDQGHV�

YROXPHV�GH�GDGRV�SRGH�VHU�YLVXDOL]DGR�SRU�PHLR�GD�ILJXUD�����

�

�
)LJXUD������2SHUDo}HV�GH�([FOXVmR�FRP�*UDQGHV�9ROXPHV�GH�'DGRV�

)RQWH��$XWRULD�3UySULD�

�

&RPR� SRGH� VHU� REVHUYDGR� QD� ILJXUD����� FRP�R� SULPHLUR� YROXPH�GH� GDGRV�

DSUHVHQWDGR��R�)LUHELUG�REWHYH�WHPSRV�PDLRUHV�GH�H[FOXVmR�TXH�RV�RXWURV�GRLV�EDQFRV�
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$�GLIHUHQoD�GH� WHPSR�HQWUH�RV� ORWHV�SDUD�DV�RSHUDo}HV�GH�H[FOXVmR� IRL�HP�

PpGLD�����V�SDUD�R�)LUHELUG��HVWH�UHDOL]RX�R�~OWLPR�ORWH�GH�RSHUDomR�HP������V��XPD�

GLIHUHQoD�GH������V�HP�UHODomR�DR�3RVWJUH64/�H������V�HP�UHODomR�DR�0\64/��

2�3RVWJUH64/�REWHYH�RV�PHQRUHV�WHPSRV�GH�H[FOXVmR�GHQWUH�RV�EDQFRV�GH�

GDGRV�DQDOLVDGRV��([FOXLQGR�R�SULPHLUR� ORWH�GH�RSHUDo}HV�HP�����V��R�DXPHQWR�GH�

WHPSR�D�FDGD�ORWH�H[FOXtGR�IRL�HP�PpGLD�����V�H�DR�ILQDO�GR�H[SHULPHQWR��HOH�H[HFXWRX�

R�~OWLPR�ORWH�GH�H[FOXVmR�HP����V��XPD�GLIHUHQoD�GH������V�HP�UHODomR�DR�0\64/��

�

������&RQVXPR�GH�7HPSR�HQWUH�DV�2SHUDo}HV�QRV�%DQFRV�GH�'DGRV�

�

2�JUiILFR�GR�FRQVXPR�GH�WHPSR�GH�FDGD�RSHUDomR�SDUD�D�DQiOLVH�UHDOL]DGD�

QR�EDQFR�GH�GDGRV�3RVWJUH64/�SRGH�VHU�YLVXDOL]DGD�SRU�PHLR�GD�ILJXUD�����

�
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)LJXUD������&RQVXPR�GH�7HPSR�GDV�2SHUDo}HV�&58'�±�3RVWJUH64/�
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�

&RQIRUPH�p�SRVVtYHO�REVHUYDU�SHODV�LQIRUPDo}HV�GD�ILJXUD�����D�RSHUDomR�TXH�

GHPDQGRX�PDLRU� WHPSR�GR�VLVWHPD�IRL�D�RSHUDomR�GH�PRGLILFDomR�FRP��������GR�

WHPSR�JDVWR��FDUDFWHUL]DQGR�DVVLP�D�RSHUDomR�GH�PDLRU�FXVWR�SDUD�R�VLVWHPD��(P�

VHJXLGD� D� RSHUDomR� GH� LQVHUomR� TXH� RFXSRX� ������� GR� WHPSR�� D� H[FOXVmR� FRP�

�������H�RSHUDomR�GH�VHOHomR�FRP���������

$�ILJXUD����PRVWUD�R�JUiILFR�TXH�FRQWpP�D�SRUFHQWDJHP�GH�WHPSR�GH�FRQVXPR�

GH�FDGD�RSHUDomR�QD�DQiOLVH�UHDOL]DGD�QR�EDQFR�GH�GDGRV�)LUHELUG��
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2EVHUYDQGR� D� ILJXUD� ���� QRWD�VH� TXH� D� RSHUDomR� TXH� GHWHYH� D� PDLRU�

TXDQWLGDGH�GH�WHPSR�SDUD�D�H[HFXomR�SRU�SDUWH�GR�VLVWHPD�IRL�D�RSHUDomR�GH�LQVHUomR�

FRP� ������� GR� WHPSR� JDVWR�� VHJXLGD� GD� RSHUDomR� GH� H[FOXVmR� FRP� ��������

PRGLILFDomR�FRP��������H�D�VHOHomR�FRP��������

$�ILJXUD�D�VHJXLU�PRVWUD�R�FRQVXPR�GH�WHPSR�GH�FDGD�RSHUDomR�&58'�SDUD�

R�EDQFR�GH�GDGRV�0\64/��
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2EVHUYDQGR�D�ILJXUD�����QRWD�VH�TXH�D�RSHUDomR�GH�PDLRU�FXVWR�SDUD�R�0\64/�

IRL�D�RSHUDomR�GH�PRGLILFDomR�FRP��������GR�WHPSR�JDVWR��HP�VHJXLGD�D�RSHUDomR�

GH�LQVHUomR�FRP��������H[FOXVmR�FRP��������H�VHOHomR�FRP��������
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������7HVWHV�GH�&ULDomR�GH�7DEHODV�
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)RUDP�UHDOL]DGRV�WHVWHV�FRP�FULDo}HV�GH�WDEHODV�QDV�EDVHV�GH�GDGRV�GH�FDGD�

EDQFR��RV�UHVXOWDGRV�SRGHP�VHU�YLVXDOL]DGRV�SRU�PHLR�GD�ILJXUD�����

�

�
)LJXUD������*UiILFR�GR�7HPSR�GH�&ULDomR�GH�7DEHODV�QRV�%DQFRV�GH�'DGRV�
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�

$�TXDQWLGDGH�GH�RSHUDo}HV�GD�ILJXUD����UHIOHWH�D�TXDQWLGDGH�GH�WDEHODV�TXH�

R�VLVWHPD�SURGX]�D�SDUWLU�GR�DOJRULWPR�GH�JHUDomR�GH�EDVHV�GH�GDGRV��SHOR�JUiILFR�p�

SRVVtYHO�QRWDU�TXH�R� WHPSR�GH�FULDomR�GH�XPD�WDEHOD�SHOR�0\64/�p�PDLRU�TXH�RV�

WHPSRV�GRV�RXWURV�EDQFRV�GH�GDGRV��

1D� FULDomR�GH�XPD� WDEHOD�� R�0\64/�GHPRURX������PV�� XPD�GLIHUHQoD�GH�

�����PV�HP�UHODomR�DR�3RVWJUH64/�H������PV�HP�UHODomR�DR�)LUHELUG��&RQIRUPH�R�

DXPHQWR�GD�TXDQWLGDGH�GH�RSHUDo}HV��R�0\64/�SDVVRX�D�WHU�PDLRU�GLILFXOGDGH�HP�
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FULDU�WDEHODV�HP�VXD�EDVH�GH�GDGRV��QD�FULDomR�GH�FHP�WDEHODV��D�GLIHUHQoD�GH�WHPSR�

HP�UHODomR�DR�3RVWJUH64/�IRL�GH�����V�H�����V�HP�UHODomR�DR�)LUHELUG��

$R�ILQDO�GR�FLFOR�GH�WHVWHV��QD�FULDomR�GH�PLO�WDEHODV��R�0\64/�FRPSOHWRX�DV�

RSHUDo}HV�HP������V��FRP�XPD�GLIHUHQoD�GH������V�HP�UHODomR�DR�3RVWJUH64/�H�

�����V�HP�UHODomR�DR�)LUHELUG����

2�EDQFR�GH�GDGRV�3RVWJUH64/�REWHYH�PHOKRU�GHVHPSHQKR�TXH�R�)LUHELUG�QD�

FULDomR� GH� XPD� WDEHOD��PDV� FRQIRUPH� R� DXPHQWR� GD� TXDQWLGDGH� GH� RSHUDo}HV�� R�

)LUHELUG�SDVVRX�D�FULDU�DV�WDEHODV�GH�IRUPD�PDLV�UiSLGD�FULDQGR�DR�ILQDO�GD�DQiOLVH�PLO�

WDEHODV�HP������V�������V�PDLV�UiSLGR�TXH�R�3RVWJUH64/���
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������7HVWHV�GH�([FOXVmR�GH�7DEHODV�

�

)RUDP�UHDOL]DGRV�WHVWHV�FRP�H[FOXV}HV�GH�WDEHODV�QDV�EDVHV�GH�GDGRV�GRV�

EDQFRV��D�PHVPD�TXDQWLGDGH�GH�RSHUDo}HV�GR�SURFHVVR�GH�FULDomR�GH� WDEHODV� IRL�

DSOLFDGD�j�H[FOXVmR�GH�WDEHODV��YLVWR�TXH�D�IXQomR�GH�H[FOXVmR�GHSHQGH�TXH�KDMD�DV�

WDEHODV�FULDGDV�SHOD�IXQomR�GH�FULDomR�GH�WDEHODV��2V�WHPSRV�GH�H[FOXVmR�GH�WDEHODV�

QDV�EDVHV�GH�GDGRV�GRV�EDQFRV�SRGH�VHU�YLVWR�SHOR�JUiILFR�GD�ILJXUD�����

��
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$�SDUWLU�GD�DQiOLVH�GR�JUiILFR�GD�ILJXUD����p�SRVVtYHO�QRWDU�TXH�DVVLP�FRPR�QD�

FULDomR�GH� WDEHODV��R�0\64/�GHPRURX�PDLV� WHPSR�SDUD�H[FOXLU�DV� WDEHODV�HP�VXD�

EDVH�GH�GDGRV��1R�LQtFLR�GRV�WHVWHV�D�GLIHUHQoD�HQWUH�D�H[FOXVmR�GH�XPD�WDEHOD�GR�

0\64/�IRL�GH������PV�HP�UHODomR�DR�3RVWJUH64/�H������PV�HP�UHODomR�DR�)LUHELUG��

&RQIRUPH�R�DXPHQWR�GD�TXDQWLGDGH�GH�RSHUDo}HV��R�0\64/�SDVVRX�D� WHU�

PDLRU� GLILFXOGDGH� QD� RSHUDomR�� HP� XPD� EDVH� GH� GDGRV� FRQWHQGR� ���� WDEHODV�� R�

0\64/�UHDOL]RX�D�RSHUDomR�HP�����V�FRQWUD����V�GR�3RVWJUH64/�H�GR�)LUHELUG��HVWHV�

PDQWLYHUDP�WHPSRV�VHPHOKDQWHV�SDUD�DV�TXDQWLGDGHV�GH�RSHUDo}HV�GH�H[FOXVmR�GH�

XPD�H�FHP� WDEHODV�� FRQWXGR��SDUD�D�TXDQWLGDGH�GH�RSHUDo}HV�GH�H[FOXVmR�GH�PLO�

WDEHODV��RFRUUHX�R�DXPHQWR�GR�WHPSR�GH�H[FOXVmR�GR�)LUHELUG�VXSHUDQGR�RV�WHPSRV�

GR�3RVWJUH64/��FRPSRUWDPHQWR�TXH�QmR� IRL� GHWHFWDGR�QD�RSHUDomR�GH�FULDomR�GH�

WDEHODV�� ILQDOL]DQGR� R� FLFOR� GH� WHVWHV� FRP� XPD� GLIHUHQoD� GH� ����V� HP� UHODomR� DR�

PHVPR��

2�0\64/�ILQDOL]RX�R�FLFOR�GH�WHVWHV�H[FOXLQGR�PLO�WDEHODV�HP���V��FRP�XPD�

GLIHUHQoD�GH�����V�HP�UHODomR�DR�3RVWJUH64/�H�����V�HP�UHODomR�DR�)LUHELUG��
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2V�WHVWHV�UHDOL]DGRV�QDV� OLQJXDJHQV�GH�PDQLSXODomR�GH�GDGRV��RX�VHMD��DV�

RSHUDo}HV� GH� LQVHUomR�� PRGLILFDomR� H� H[FOXVmR� HQWUH� R� 3RVWJUH64/� H� R� 0\64/�

PRVWUDUDP�TXH�R�SULPHLUR�WHYH�UHVXOWDGRV�VXSHULRUHV�DR�VHJXQGR�GHVGH�SHTXHQRV�D�

JUDQGHV�YROXPHV�GH�GDGRV��2V�UHVXOWDGRV�PRVWUDUDP�TXH�SDUD�HVVDV�RSHUDo}HV��R�

3RVWJUH64/�IRL�R�EDQFR�TXH�PHQRV�VRIUHX�FRP�R�DXPHQWR�GR�YROXPH�GH�GDGRV��1RV�

WHVWHV�UHDOL]DGRV�FRP�D�OLQJXDJHP�GH�FRQVXOWD�GH�GDGRV��DV�RSHUDo}HV�GH�VHOHomR��R�

3RVWJUH64/�DSUHVHQWRX�SLRUHV�UHVXOWDGRV�GR�TXH�R�0\64/���

$V� OLQJXDJHQV�GH�PDQLSXODomR�GH�GDGRV�DSUHVHQWDUDP�XP�SDGUmR�QR�TXDO�

SDUD�SHTXHQRV�YROXPHV�GH�GDGRV��R�VLVWHPD�)LUHELUG�REWHYH�PHOKRUHV�UHVXOWDGRV�TXH�

R� 0\64/�� FRQIRUPH� KRXYH� R� DXPHQWR� GD� TXDQWLGDGH� GH� RSHUDo}HV�� R� VLVWHPD�

GHSDURX�VH�FRP�YROXPHV�GH�GDGRV�FDGD�YH]�PDLRUHV��FRP�LVVR�RFRUUHX�R�DXPHQWR�

GR�WHPSR�GR�VLVWHPD�HP�H[HFXWDU�DV�RSHUDo}HV��(QWUHWDQWR�QD�OLQJXDJHP�GH�FRQVXOWD�

GH�GDGRV��RFRUUHX�TXH�SDUD�SHTXHQRV�YROXPHV�GH� LQIRUPDomR��R�)LUHELUG�GHPRURX�

PDLV�TXH�RV�RXWURV�EDQFRV�GH�GDGRV�SDUD�UHDOL]DU�DV�RSHUDo}HV��FRQWXGR��FRQIRUPH�

R�DXPHQWR�GR�YROXPH�GH�GDGRV��KRXYH�R�DXPHQWR�GR�WHPSR�GH�H[HFXomR�SRU�SDUWH�

GR�3RVWJUH64/��TXH�WHUPLQRX�D�DQiOLVH�FRP�R�WHPSR�PDLV�HOHYDGR�QHVWD�RSHUDomR��

$� DQiOLVH� JHUDO� SDUD� DV� RSHUDo}HV� GDV� VXEOLQJXDJHQV� 64/� '0/� H� '4/�

DSRQWRX�TXH�R�3RVWJUH64/�REWHYH�PHOKRUHV�UHVXOWDGRV�TXH�RV�RXWURV�GRLV�EDQFRV�GH�

GDGRV��RV�WHPSRV�GDV�RSHUDo}HV�GD�VXEOLQJXDJHP�64/�'0/�GR�3RVWJUH64/�IRUDP�

VLJQLILFDWLYDPHQWH�PHQRUHV�TXH�RV�GHPDLV��DOpP�GLVVR��SDUD�HVVDV�RSHUDo}HV�HVVH�

EDQFR�GH�GDGRV�IRL�R�TXH�PHQRV�WHYH�LQWHUIHUrQFLD�GDV�TXDQWLGDGHV�GH�LQIRUPDo}HV�

LQVHULGDV��LVVR�SRGH�VHU�QRWDGR�SRU�PHLR�GR�FiOFXOR�IHLWR�GD�GLIHUHQoD�GH�WHPSR�HQWUH�

XP�ORWH�GH�FRPDQGRV�H�VHX�DQWHFHVVRU��1D�VHOHomR�GH�GDGRV��UHDOPHQWH�RFRUUHX�R�

DXPHQWR�GR�WHPSR�GR�3RVWJUH64/�IUHQWH�DRV�YROXPHV�GH�GDGRV�LQVHULGRV��SRUpP�D�

GLIHUHQoD�GH�WHPSR�HP�UHODomR�DRV�RXWURV�VLVWHPDV�QmR�IRL�WmR�VLJQLILFDWLYD�FRPR�IRL�

YLVWR�QR�GHFRUUHU�GD�DQiOLVH�DWp�R�~OWLPR�YROXPH�GH�GDGRV�GH�����PLO� LQIRUPDo}HV��

QHVWH�D�GLIHUHQoD�GH�WHPSR�GR�3RVWJUH64/�SDUD�R�0\64/��EDQFR�TXH�REWHYH�R�PHOKRU�

UHVXOWDGR�QHVVD�RSHUDomR��p�GH�PHQRV�GH���VHJXQGR����

���$�DQiOLVH�JHUDO�GDV�RSHUDo}HV�&58'�PRVWURX�TXH�FDGD�RSHUDomR�SRVVXL�

XP�FXVWR�FRQYHUWLGR�HP�WHPSR�GH�H[HFXomR�GDV�WDUHIDV��$�RSHUDomR�GH�PDLRU�FXVWR�

IRL�D�GH�PRGLILFDomR��VHJXLGR�GD�LQVHUomR��H[FOXVmR�H�VHOHomR��
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$QDOLVDQGR� HVWDV� RSHUDo}HV� HP� FDGD� EDQFR� LVRODGDPHQWH�� FRQFOXL�VH� TXH�

FDGD�XP�GHOHV�WHYH�XPD�RSHUDomR�TXH�UHSUHVHQWRX�PDLRU�FXVWR��3DUD�R�0\64/�H�R�

3RVWJUH64/��D�RSHUDomR�GH�PDLRU�FXVWR�IRL�D�PRGLILFDomR��QR�)LUHELUG��D�RSHUDomR�GH�

PDLRU�FXVWR�IRL�D�LQVHUomR��7RGRV�HOHV�WLYHUDP�D�VHOHomR�FRPR�D�RSHUDomR�GH�PHQRU�

FXVWR��

(P�UHODomR�D�VXEOLQJXDJHP�64/�''/��R�EDQFR�GH�GDGRV�)LUHELUG�REWHYH�RV�

PHOKRUHV�UHVXOWDGRV�QD�RSHUDomR�GH�FULDomR�GH�WDEHODV��VHQGR���YH]HV�PDLV�UiSLGR�

TXH�R�3RVWJUH64/�H�TXDVH���YH]HV�PDLV� UiSLGR�TXH�R�0\64/��1DV�RSHUDo}HV�GH�

H[FOXVmR�GH�WDEHODV�RFRUUHX�TXH�R�3RVWJUH64/�REWHYH�RV�PHOKRUHV�UHVXOWDGRV��VHQGR�

TXDVH���YH]HV�PDLV�UiSLGR�TXH�R�)LUHELUG�H���YH]HV�TXH�R�0\64/��

$�DQiOLVH�PRVWURX�TXH�SDUD�RV�EDQFRV�GH�GDGRV�0\64/�H�3RVWJUH64/��R�

FXVWR� GD� RSHUDomR� GH� FULDomR� GH� WDEHODV� p�PDLRU� GR� TXH� R� FXVWR� GH� UHPRomR� GH�

WDEHODV��3DUD�R�EDQFR�GH�GDGRV�)LUHELUG�RFRUUH�R�RSRVWR��R�FXVWR�GDV�RSHUDo}HV�GH�

UHPRomR�GH�WDEHODV�p�PDLRU�GR�TXH�R�FXVWR�GH�FULDomR�GDV�PHVPDV��

$�TXDQWLGDGH�GH�LWHUDo}HV�TXH�R�DOJRULWPR�IH]�SDUD�D�REWHQomR�GDV�PpGLDV�

GRV�UHVXOWDGRV�SURGX]LX�YDORUHV�TXH�SXGHUDP�WUDQVPLWLU�GLIHUHQoDV�GH�GHVHPSHQKR��

FRQWXGR�� SULQFLSDOPHQWH�SDUD�RV�SHTXHQRV� YROXPHV�GH�GDGRV�� HP�DOJXQV� ORWHV�GH�

GDGRV�H�VHX�VXEVHTXHQWH�SHUFHEH�VH�TXH�QmR�KRXYH�PXLWD�GLIHUHQoD�QR�DXPHQWR�GH�

WHPSR�PHVPR�FRP�XPD�PpGLD�SURGX]LGD�GH�����LWHUDo}HV�����

$V�TXDQWLGDGHV�GH�RSHUDo}HV�DWULEXtGDV�QR�H[SHULPHQWR�SURGX]LUDP�YROXPHV�

GH�GDGRV�TXH�SURYRFDUDP�LPSDFWR�VREUH�RV�WHPSRV�GDV�RSHUDo}HV�GRV�EDQFRV�GH�

GDGRV��FRQWXGR��SDUD�JUDQGHV�YROXPHV�GH�GDGRV��D�DQiOLVH�WRUQRX�VH�PXLWR�GHPRUDGD�

HP�YLUWXGH�GD�TXDQWLGDGH�GH�LWHUDo}HV�TXH�IRUDP�QHFHVViULDV�SDUD�D�REWHQomR�GDV�

PpWULFDV���

2� WUDEDOKR� UHDOL]DGR� SURFXURX� FULDU� XPD� IHUUDPHQWD� SDUD� DQDOLVDU� R�

GHVHPSHQKR� GH� EDQFRV� GH� GDGRV� UHODFLRQDLV�� HVWDEHOHFHQGR� XPD� PpWULFD� TXH�

SXGHVVH�DSUHVHQWDU� UHVXOWDGRV� YLVtYHLV� SDUD� VHUHP� FRPSDUDGRV�HQWUH�RV� VLVWHPDV�

JHUHQFLDGRUHV��'XUDQWH�HVVH�SURFHVVR�YHULILFRX�VH�TXH�D�WDUHID�HP�VL�HUD�GH�JUDQGH�

FRPSOH[LGDGH� H� TXH� H[LVWLDP� RUJDQL]Do}HV� HVSHFLDOL]DGDV� HP� FRQVWUXLU� VRIWZDUHV�

SDUD�HVVD�ILQDOLGDGH��$�VROXomR�SDUD�DSUHVHQWDU�UHVXOWDGRV�UHOHYDQWHV�IRL�GLPLQXLU�R�

SUREOHPD�D�XP�QtYHO�TXH�SXGHVVH�VHU�WUDWDGR�FRP�R�UHFXUVR�GH�KDUGZDUH�GLVSRQtYHO��

(VWH�WUDEDOKR�DSUHVHQWD�UHVXOWDGRV�GH�WUrV�VLVWHPDV�QDV�FRQGLo}HV�GH�VXDV�

YDULiYHLV� LQWHUQDV� QR� IRUPDWR� SDGUmR�� &RQWXGR� GXUDQWH� D� UHDOL]DomR� GR� WUDEDOKR�

GHVFREULX�VH�TXH�DV�YDULiYHLV� LQWHUQDV�GDV�HQJLQHV�RQGH�VmR�GHVHQYROYLGRV�HVVHV�
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VRIWZDUHV�SRGHP�VHU�PRGLILFDGDV�FRPR�� WDPDQKR�GR�EXIIHU�GH�DUPD]HQDPHQWR�GH�

GDGRV��TXDQWLGDGH�GH�WKUHDGV�GH�OHLWXUD�H�HVFULWD��Q~PHUR�GH�WKUHDGV�FRQFRUUHQWHV��

HQWUH� RXWUDV�� (P� WUDEDOKRV� UHODFLRQDGRV� D� EHQFKPDUN�� HP� QHQKXP� PRPHQWR� IRL�

HQFRQWUDGR� UHODWRV� GH� TXH� HVVDV� YDULiYHLV� IRUDP� DOWHUDGDV� SDUD� D� H[HFXomR� GRV�

WHVWHV�� &RQWXGR�� KRXYH� R� TXHVWLRQDPHQWR� VH� FRQILJXUDo}HV� GLIHUHQWHV� HP� XP�

GHWHUPLQDGR�EDQFR�GH�GDGRV�SRGHULD�EHQHILFLD�OR�GH�IRUPD�D�DSUHVHQWDU�UHVXOWDGRV�

TXH� VXSHUDVVHP� RV� RXWURV� VLVWHPDV�� $OpP� GLVVR�� p� FRQKHFLGR� TXH� KDUGZDUHV�

GLIHUHQWHV�TXH�H[HFXWDP�WDQWR�R�VRIWZDUH�GH�EHQFKPDUN�TXDQWR�RV�EDQFRV�GH�GDGRV�

SURGX]HP� UHVXOWDGRV� TXDQWLWDWLYRV� GLIHUHQWHV� QmR� YDULDQGR� R� UHVXOWDGR� JHUDO��PDV�

IRUQHFHQGR�GLIHUHQoDV�HP�PpWULFDV��

(P�YLUWXGH�GR�TXH� IRL� DSUHVHQWDGR��D�PDLRU� FRQWULEXLomR�TXH�HVWH� WUDEDOKR�

SRGH�RIHUHFHU�p�UHODWDU�DR�OHLWRU�TXH�DQWHV�GH�VHU�DYDOLDGR�R�GHVHPSHQKR�GH�XP�EDQFR�

GH� GDGRV�� p� QHFHVViULR� DYDOLDU� HP� TXH� FRQGLo}HV� GH� KDUGZDUH� H� VRIWZDUH� IRUDP�

UHDOL]DGRV�RV�WHVWHV�GH�GHVHPSHQKR�GHVWH�EDQFR��&RQIRUPH�VHUi�YLVWR�QD�VHomR������

DV� GLILFXOGDGHV� GH� VH� GHVHQYROYHU� XP� VRIWZDUH� GH� EHQFKPDUN� HVWmR� LQWLPDPHQWH�

OLJDGDV�D�FRUUHWD�PDQLSXODomR�GDV�RSHUDo}HV�TXH�HVWH�SUHFLVD�UHDOL]DU�QRV�EDQFRV�GH�

GDGRV�� SDUD� LVVR� p� QHFHVViULR� TXH� HVWH� WHQKD� FRQWUROH� GDV� IXQFLRQDOLGDGHV� GRV�

VLVWHPDV���

([LVWLUDP� GLILFXOGDGHV� QD� UHDOL]DomR� GHVWH� WUDEDOKR�� DV� TXDLV� VmR�

DSUHVHQWDGDV�QR�WySLFR�D�VHJXLU��

�

����'LILFXOGDGHV�H�/LPLWDo}HV�

�

$�SULPHLUD�GLILFXOGDGH�HQFRQWUDGD�QD�UHDOL]DomR�GHVWH�SURMHWR�p�D�IDOWD�GH�XPD�

PHWRGRORJLD� HVSHFtILFD� SDUD� D� DTXLVLomR� GRV� UHVXOWDGRV� TXH� IRUDP� DSUHVHQWDGRV��

FRPR�HVWDV� WHFQRORJLDV�HYROXHP�FRQVWDQWHPHQWH��p�PXLWR�GLItFLO�HQFRQWUDU�XP� OLYUR�

TXH� DSUHVHQWH� SDVVR� D� SDVVR� XPD�PHWRGRORJLD� HILFD]� FRP� RV�PHVPRV� VLVWHPDV�

JHUHQFLDGRUHV�H�IHUUDPHQWDV�GH�SURJUDPDomR�XWLOL]DGRV��GHVVD�IRUPD��p�QHFHVViULR�

UHXQLU�DV�LQIRUPDo}HV�TXH�HVWmR�FRQWLGDV�QR�HVWDGR�GD�DUWH�H�DGDSWD�ODV�DR�SURMHWR���

2V�DUWLJRV� UHODFLRQDGRV�j�EHQFKPDUN� IRUQHFHP�DQiOLVHV�TXH�VHUYHP�FRPR�

SDUkPHWUR� SDUD� D� UHDOL]DomR� GH� WUDEDOKRV� DFDGrPLFRV�� HQWUHWDQWR�� D� YDULDomR� GR�

YROXPH�GH�GDGRV�HQFRQWUDGDV�QRV�DUWLJRV�QmR�S{GH�VHU�XWLOL]DGD�QHVVH�SURMHWR��2V�

DUWLJRV� PRVWUDP� YDULDo}HV� GH� YROXPHV� GH� GDGRV� H[SRQHQFLDLV� FRP� JUDQGHV�

TXDQWLGDGHV�GH�LWHUDo}HV��SRU�H[HPSOR��YDULDo}HV�GH�PLO�����PLO�H�����PLO�LQIRUPDo}HV�
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H[HFXWDQGR� DV� RSHUDo}HV� &58'� ��� YH]HV�� DXPHQWDQGR� D� SUHFLVmR� GR� FiOFXOR��

(QWUHWDQWR��HVVH�VLVWHPD�QmR�PRVWUD�D�YDULDomR�GR�WHPSR�HP�UHODomR�DR�YROXPH�GH�

GDGRV�GXUDQWH�R�SURFHVVR��SRLV�D�GLIHUHQoD�HQWUH�ORWH�GH�RSHUDo}HV�H�RXWUR�p�PXLWR�

JUDQGH��1HVVH�FDVR�IRL�QHFHVViULR�DXPHQWDU�R�YDORU�Pi[LPR�GDV�RSHUDo}HV�DSOLFDGDV��

FRP�LVVR�REWHYH�VH�YDORUHV�TXDQWLWDWLYRV�TXH�SURGX]LUDP�GLIHUHQoDV�TXH�SXGHUDP�VHU�

YLVWDV�DR�ORQJR�GRV�LQFUHPHQWRV�GRV�ORWHV�GH�RSHUDo}HV���������

8P� VLVWHPD� TXH� UHDOL]D� XPD� DQiOLVH� HQYROYHQGR� EDQFRV� GH� GDGRV� GHYH�

DGHTXDU�VH� D� HVWHV� EDQFRV� GH� GDGRV�� PHVPR� WUDEDOKDQGR�VH� FRP� SDUDGLJPDV�

UHODFLRQDLV�� FDGD�VLVWHPD�SRVVXL� VXD�SDUWLFXODULGDGH�TXH�VRPHQWH�p�GHVFREHUWD�QR�

GHFRUUHU�GR�SURMHWR�H�QHFHVVLGDGHV�GH�DGHTXDomR�GH�FyGLJR�WRUQDP�VH�IXQGDPHQWDLV�

SDUD�GHVHQYROYHU�XP�VRIWZDUH�TXH�SURSRUFLRQH�R�PHVPR�DPELHQWH�GH�WHVWH�HP�WRGRV�

RV�VLVWHPDV�DQDOLVDGRV��

2V� SULPHLURV� WHVWHV� QmR� IRUDP� EHP�VXFHGLGRV�� REWLYHUDP�VH� JUDQGHV�

GLVSDULGDGHV�GH�WHPSRV�HQWUH�RV�EDQFRV�GH�GDGRV��ORJR�SHUFHEHX�VH�TXH�R�0\64/�

DSUHVHQWDYD�SUREOHPDV�QDV�RSHUDo}HV�GH�PDQLSXODomR�GH�GDGRV��GH�IRUPD�D�GHPRUDU�

PXLWR�SDUD�LQVHULU�XP�SHTXHQR�ORWH�GH�LQIRUPDo}HV��

(VWHV�WHVWHV�OHYDQWDUDP�R�TXHVWLRQDPHQWR�D�UHVSHLWR�GD�GLVSDULGDGH�GH�WHPSR�

GR� VLVWHPD� HP� UHODomR� DRV� GHPDLV� H� SHVTXLVDV� WLYHUDP� TXH� VHU� UHDOL]DGDV� SDUD�

HQWHQGHU�R�PRWLYR��

/HYDQWRX�VH� D� KLSyWHVH� GR� IUDPHZRUN� -'%&� XWLOL]DGR� SDUD� D� FRPXQLFDomR�

FRP�R�0\64/�HVWDU�GHVDWXDOL]DGR�IUHQWH�D�XPD�QRYD�YHUVmR�GR�EDQFR�GH�GDGRV��HVVD�

KLSyWHVH�ORJR�IRL�GHVFDUWDGD�GLDQWH�GDV�GLIHUHQWHV�YHUV}HV�GR�PHVPR�EDQFR�GH�GDGRV�

TXH�IRUDP�WHVWDGDV�XWLOL]DQGR�R�PHVPR�IUDPHZRUN��

3HVTXLVDQGR�D�UHVSHLWR�GR�SUREOHPD��IRL�FRQVWDWDGR�TXH�DV�LQVHUo}HV�OHQWDV�

HVWDYDP�VHQGR�FDXVDGDV�GHYLGR�DR�IDWR�GD�HQJLQH�GR�0\64/��FKDPDGD�,QQR'%��QmR�

UHVSRQGHU� EHP� DR� SURFHVVDPHQWR� SRU� TXHU\� GH� GDGRV�� $UWLJRV� GH� EHQFKPDUN�

PRVWUDUDP�TXH�R�SURFHVVDPHQWR�SRU�ORWHV�GH�GDGRV�HUD�R�LGHDO�SDUD�D�UHDOL]DomR�GH�

WHVWHV� FRP�HVWH�EDQFR��PRGLILFDo}HV� QR� SURMHWR� WLYHUDP� TXH� VHU� UHDOL]DGDV� H� LVVR�

JHURX�SHUGD�GH�WHPSR�H�GRV�UHVXOWDGRV�REWLGRV�DQWHV�GD�PRGLILFDomR���

2� EDQFR� GH� GDGRV� )LUHELUG� SRVVXL� XPD� SDUWLFXODULGDGH� TXH� SURSRUFLRQRX�

SUREOHPDV�WDPEpP�FRP�D�YDOLGDomR�SRU�TXHU\�GH�GDGRV��7RGRV�RV�EDQFRV�GH�GDGRV�

SRVVXHP� LGHQWLILFDGRUHV� TXH� VHUYHP� SDUD� RUJDQL]DU� DV� LQVWUXo}HV� TXH� VHUmR�

H[HFXWDGDV�� XPD� YH]� TXH� R� FRPDQGR� p� FRQFOXtGR�� HVWH� LGHQWLILFDGRU� p� UHLQLFLDGR�

SRGHQGR� VHU� DWULEXtGR� D� RXWUD� LQVWUXomR�� 2� 0\64/� H� R� 3RVWJUH64/� H[HFXWDP� D�



���
�

UHLQLFLDOL]DomR�GH�IRUPD�DXWRPiWLFD��LVVR�SHUPLWH�TXH�XP�ORWH�GH�����PLO�FRPDQGRV�

GH� LQVHUomR� VHMD� H[HFXWDGR� VHP� D� QHFHVVLGDGH� GH� UHLQLFLDOL]DomR� GD� FRQH[mR��

&RQWXGR�FRPR�R�)LUHELUG�QmR�SRVVXL�HVVD�FDUDFWHUtVWLFD��TXDQGR�HVWH�FKHJD�D�XP�

GHWHUPLQDGR�OLPLWH�GH�LQVHUo}HV��FHUFD�GH���PLO�LQIRUPDo}HV��R�EDQFR�GH�GDGRV�WUDYD�

D� H[HFXomR� GD� RSHUDomR� H� XPD� H[FHomR� -DYD� p�PRVWUDGD� QD� WHOD�� QHVWH� FDVR� R�

Q~PHUR�Pi[LPR�DWLQJLGR��VHQGR�QHFHVViULR�IHFKDU�D�FRQH[mR�H�LQLFLDOL]DU�XPD�QRYD�

SDUD� D� LQVHUomR� GH� PDLV� YDORUHV�� ([HFXWDQGR� DV� LQVHUo}HV� SRU� ORWHV� GH� GDGRV� R�

SUREOHPD�IRL�UHVROYLGR��

(P�XPD�FRQH[mR�FRP�XP�EDQFR�GH�GDGRV�XWLOL]DQGR�R�IUDPHZRUN�-'%&��p�

QHFHVViULR�UHDOL]DU�D� LQVWDODomR�GH�XP�DUTXLYR��MDU�QD�SDVWD�GR�SURMHWR��JHUDOPHQWH�

HVWH�DUTXLYR�p�GLVSRQLELOL]DGR�SHOR�SUySULR�IDEULFDQWH�QR�VLWH�HP�TXH�R�EDQFR�GH�GDGRV�

IRL�EDL[DGR��PDV�QHP�VHPSUH�D�YHUVmR�PDLV�DWXDO�GR�FRQHFWRU�QHFHVVDULDPHQWH�p�D�

PHOKRU��QHVWH�SURMHWR�KRXYHUDP�SUREOHPDV�HQYROYHQGR�HVWHV�DUTXLYRV�FRQHFWRUHV���

'HYLGR� D�XP�DUTXLYR�FRQHFWRU�� QR� GHFRUUHU� GD� DQiOLVH�GR�EDQFR�GH� GDGRV�

3RVWJUH64/��D�FRQH[mR�HUD�LQWHUURPSLGD�H�R�EDQFR�GH�GDGRV�GHVOLJDGR��GH�IRUPD�TXH�

QmR�HUD�SRVVtYHO�UHLQLFLDOL]D�OR�SRU�PHLR�GR�FRQVROH�GH�VHUYLoRV�GR�:LQGRZV��VHQGR�

QHFHVViULR� UHLQLFLDU� R� FRPSXWDGRU� SDUD� TXH� R� EDQFR� GH� GDGRV� OLJDVVH� GH� QRYR��

5HDOL]DGD� D� VXEVWLWXLomR� GHVWH� FRQHFWRU� SRU� RXWUD� YHUVmR� PDLV� DQWLJD�� R� VLVWHPD�

SDVVRX�D�IXQFLRQDU�QRUPDOPHQWH��

$�VLQWD[H�GH�FDGD�EDQFR�WDPEpP�FULRX�GLILFXOGDGHV�QD�KRUD�GD�SURJUDPDomR�

GDV� TXHULHV�� SHTXHQRV� GHWDOKHV� TXH� H[LVWLDP� HP� XP� VLVWHPD��PDV� QmR� HP� RXWUR�

DQXODYDP�R�FRPDQGR�SDUD�XP�VRIWZDUH�H�HUD�QHFHVViULR�DGHTXDU�FDGD�FRPDQGR�DRV�

GHWDOKHV�H[LJLGRV�SHORV�JHUHQFLDGRUHV�SDUD�D�FRUUHWD�H[HFXomR�GD�LQVWUXomR��

3DUD� TXH� R� VLVWHPD�PDQLSXODGRU� GD�EDVH� GH� GDGRV� SXGHVVH� UHDOL]DU� VXDV�

RSHUDo}HV�� HUD� QHFHVViULR� TXH� HVWH� REWLYHVVH� DV� LQIRUPDo}HV� GDV� WDEHODV� H�

UHODFLRQDPHQWRV� FRQWLGRV� QRV� EDQFRV� GH� GDGRV�� $� REWHQomR� GDV� LQIRUPDo}HV� HUD�

UHDOL]DGD� SRU� XPD� FODVVH� -DYD� FKDPDGD�'DWDEDVH0HWD'DWD� TXH� LPSRUWDYD� HVVDV�

LQIRUPDo}HV�GRV�VLVWHPDV�JHUHQFLDGRUHV��(VVD�FODVVH�QmR� IXQFLRQRX�FRUUHWDPHQWH�

FRP�R�EDQFR�GH�GDGRV�3RVWJUH64/��WHQGR�TXH�VRIUHU�XPD�PRGLILFDomR�QR�VRIWZDUH�

SDUD�TXH�HQFRQWUDVVH�R�FRQWH~GR�QHFHVViULR�SDUD�D�H[HFXomR�GR�H[SHULPHQWR��

�

�

�

�
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����7UDEDOKRV�)XWXURV�

�

([LVWHP� GLYHUVRV� VHJXLPHQWRV� GH� WUDEDOKR� FRP� UHODomR� DR� WHPD� TXH�

SURSRUFLRQDULDP�QmR�VRPHQWH�R�HQWHQGLPHQWR�WpFQLFR�GDV�IHUUDPHQWDV�FRPR�WDPEpP�

SURSRUFLRQDULD�FRQGLo}HV�GH�PHOKRULD�GH�GHVHPSHQKR�HP�VLVWHPDV�Mi�H[LVWHQWHV��

�

x� (VWHQGHU�D�DQiOLVH�D�XP�VLVWHPD�PXOWLXVXiULR�HP�XP�DPELHQWH�GH�FRQFRUUrQFLD�

SURSRUFLRQDULD�XP�HQWHQGLPHQWR�FRPSOHWR�GDV�SURSULHGDGHV�H�FDUDFWHUtVWLFDV�

GH�FDGD�VLVWHPD��3DUD�LVVR�VHULD�QHFHVViULR�DSULPRUDU�RV�HTXLSDPHQWRV�YLVWR�

R�WHPSR�GHFRUULGR�HP�XPD�PiTXLQD�VLPSOHV�SDUD�XP�VLVWHPD�PRQRXVXiULR��

x� $XPHQWDU� D� SUHFLVmR� GRV� UHVXOWDGRV� WDPEpP� QHFHVVLWDULD� GH� FRPSXWDGRUHV�

PDLV�UiSLGRV�YLVWR�TXH�R�VLVWHPD�QHFHVVLWDULD�H[HFXWDU�RV�WHVWHV�PDLV�YH]HV��

FRQWXGR�SURSRUFLRQDULD�PDLRU�FRQVLVWrQFLD�GDV�LQIRUPDo}HV�SURYHQLHQWHV�GRV�

WHVWHV��

x� 3URSRUFLRQDU�GLIHUHQWHV�PpWULFDV�SDUD�R�VLVWHPD�WDPEpP�p�XP�REMHWLYR�GH�XP�

WUDEDOKR�IXWXUR��DOJXPDV�GHODV�SUHFLVDP�GH�XP�HVWXGR�PDLV�DSURIXQGDGR��PDV�

SURGX]HP� UHVXOWDGRV�HP�TXH�p�SRVVtYHO�REVHUYDU� RXWUDV� FDUDFWHUtVWLFDV�GRV�

VLVWHPDV��

x� 5HDOL]DU�WHVWHV�HQYROYHQGR�GLIHUHQWHV�FRQILJXUDo}HV�GDV�YDULiYHLV�LQWHUQDV�GRV�

VLVWHPDV� JHUHQFLDGRUHV� SDUD� YHULILFDU� VH� Ki� XP� DXPHQWR� VLJQLILFDWLYR� GH�

GHVHPSHQKR�FRQWULEXLULD�SDUD�R�FRQKHFLPHQWR�GR�SRWHQFLDO�TXH�FDGD�VLVWHPD�

SRGH�DWLQJLU��

x� $�H[WHQVmR�GH�XP�VLVWHPD�TXH�JHUH�RV�JUiILFRV�D�SDUWLU�GRV�YDORUHV�REWLGRV�QDV�

DQiOLVHV� FRPSOHPHQWDULD� XP� WUDEDOKR� IXWXUR� H� GHL[DULD� R� VLVWHPD� SRGHQGR�

DSUHVHQWDU�RV�UHVXOWDGRV�VHP�D�QHFHVVLGDGH�GH�XP�RXWUR�VRIWZDUH�TXH�JHUD�RV�

JUiILFRV��FRPR�QR�FDVR�R�XVR�GR�([FHO�QHVWH�SURMHWR��

�

����7UDEDOKRV�5HODFLRQDGRV�

�

([LVWHP�WUDEDOKRV�TXH�HVWmR�UHODFLRQDGRV�DR�HVWXGR�GH�EHQFKPDUN�HQWUH�RV�

VRIWZDUHV�DERUGDGRV��VHQGR�SRVVtYHO�HQFRQWUDU�PDLV�IDFLOPHQWH�HVWXGRV�HQYROYHQGR�

RV�EDQFRV�GH�GDGRV�0\64/�H�3RVWJUH64/�SRU�VH�WUDWDUHP�GH�EDQFRV�GH�GDGRV�TXH�
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Mi�HVWmR�D�PDLV�WHPSR�QR�PHUFDGR�H�GHYLGR�WDPEpP�D�VXD�FRQVLVWrQFLD�GH�XWLOL]DomR�

SHORV�XVXiULRV���

2V� WUDEDOKRV� VH� GLIHUHQFLDP� HP� DVSHFWRV� FRPR�� EDVH� GH� GDGRV� XWLOL]DGD��

IHUUDPHQWDV� GH� SURJUDPDomR�� LQWHUYDOR� GH� PHGLGDV�� TXDQWLGDGH� GH� LWHUDo}HV� GR�

DOJRULWPR�� PpWRGR� GH� SURFHVVDPHQWR� GH� GDGRV�� KDUGZDUH� XWLOL]DGR�� YHUV}HV� GRV�

EDQFRV�GH�GDGRV��HQWUH�RXWURV�IDWRUHV���

3RU� HVVD� UD]mR� D� FRPSDUDomR� TXH� SRGH� VHU� UHDOL]DGD� p� D� FRPSDUDomR� GR�

GHVHPSHQKR�GH�FDGD�RSHUDomR�QRV�EDQFRV�GH�GDGRV��

2�DUWLJR�HVFULWR� SRU�&LSULDQ�2FWDYLDQ�7UXLFm�� ,RQ�%XFXU�H�$OH[DQGUX�%RLFHD�

������� WUDWD�VH� GH� XPD� DQiOLVH� FRPSDUDWLYD� UHDOL]DGD� HQWUH� EDQFRV� GH� GDGRV�

UHODFLRQDLV�H�QmR�UHODFLRQDLV��

��(VVD�DQiOLVH�IRL�UHDOL]DGD�FRP�DV�TXDQWLGDGHV�GH�RSHUDo}HV�GH�PLO�����PLO�H�

����PLO�HP�XP�DPELHQWH�PRQR�H�PXOWLXVXiULR��2&7$9,$1��5$'8/(6&8��HW�DO���������

XWLOL]DQGR�R�SURFHVVDPHQWR�SRU�ORWHV�GH�GDGRV��)RUDP�HVWXGDGRV�EDQFRV�GH�GDGRV�

GH�FyGLJR�DEHUWR�D�SDUWLU�GH����LWHUDo}HV�UHDOL]DGDV�SHOR�DOJRULWPR�REWHQGR�VH�DVVLP�

DV�DPRVWUDV�TXH�IRUDP�DQDOLVDGDV��

�������������2�WUDEDOKR�UHDOL]DGR�QmR�FRQWpP�R�EDQFR�GH�GDGRV�)LUHELUG��SRU�LVVR�VRPHQWH�

VHUi�PHQFLRQDGR�R�FRPSRUWDPHQWR�GRV�EDQFRV�GH�GDGRV�0\64/�H�3RVWJUH64/���

��������������2V� UHVXOWDGRV� GDV� RSHUDo}HV� &58'� UHDOL]DGDV� QR� H[SHULPHQWR� VmR�

PRVWUDGRV�SRU�PHLR�GD�WDEHOD����

�
7DEHOD���±�5HVXOWDGRV�2EWLGRV�GR�7UDEDOKR�5HODFLRQDGR�

KƉĞƌĂƚŝŽŶ� �ĂƚĂďĂŶŬ� EƵŵďĞƌ�ŽĨ�KƉĞƌĂƚŝŽŶƐ�
�� �� ϭϬϬϬ� ϭϬϬϬϬ� ϭϬϬϬϬϬ�

/ŶƐĞƌƚ�
DǇ^Y>� ϳϱϳ͕ϭ� ϳϯϮϲ͕ϰ� ϳϲϳϮϱ͕ϳ�

WŽƐƚŐƌĞ^Y>� ϴϬ͕ϵ� ϳϵϴ͕ϳ� ϭϬϰϳϲ͕ϳ�
�� �� �� �� ��

^ĞůĞĐƚ�
DǇ^Y>� ϰ͕ϭ� ϭϭϳ͕ϴ� ϴϰϰ͕ϴ�

WŽƐƚŐƌĞ^Y>� ϯ͕ϳ� ϭϵ͕ϰ� ϲϲϯ͕ϱ�
�� �� �� �� ��

hƉĚĂƚĞ�
DǇ^Y>� ϴϳ͕ϳ� ϭϮϲϰ� ϭϬϲϮϬ͕ϱ�

WŽƐƚŐƌĞ^Y>� ϳϳ͕ϯ� Ϯϯϴϱ͕Ϯ� ϮϱϰϮϭ͕ϱ�
�� �� �� �� ��

�ĞůĞƚĞ�
DǇ^Y>� ϳϴ͕ϯ� ϴϮϱ͕ϴ� ϭϴϳϵϰ͕ϰ�

WŽƐƚŐƌĞ^Y>� ϯϱ͕ϱ� ϱϴϮ͕ϲ� ϭϭϰϳϵ͕ϴ�
� � � )RQWH���2&7$9,$1��5$'8/(6&8��HW�DO���������

�
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$OJXPDV�REVHUYDo}HV�SRGHP�VHU�IHLWDV�SRU�PHLR�GRV�UHVXOWDGRV�REWLGRV�SHOR�

HVWXGR��SULPHLUDPHQWH�D�GLILFXOGDGH�TXH�R�0\64/�WHP�GH�LQVHULU�LQIRUPDo}HV�QD�EDVH�

GH�GDGRV�IUHQWH�DR�3RVWJUH64/��D�GLIHUHQoD�SDUD�D�~OWLPD�TXDQWLGDGH�GH�RSHUDo}HV�

LQVHULGDV�IRL�GH������V�SDUD�R�SULPHLUR�FRQWUD������V�GR�VHJXQGR��PDV�DR�ORQJR�GR�

H[SHULPHQWR�Mi�p�SRVVtYHO�REVHUYDU�D�GLIHUHQoD�GH�GHVHPSHQKR�HQWUH�XP�VLVWHPD�H�

RXWUR�ORJR�QD�SULPHLUD�TXDQWLGDGH�GH�RSHUDo}HV�DSUHVHQWDGD��QHVWD�R�0\64/�LQVHULX�

PLO� LQIRUPDo}HV� HP� �����PV� H� R� 3RVWJUH64/� HP� ����PV�� ORJR� R� 3RVWJUH64/� Mi�

DSUHVHQWRX�XPD�YHORFLGDGH�PDLRU�QD�H[HFXomR�IUHQWH�DR�0\64/�HP������YH]HV��

2XWUD� REVHUYDomR� TXH� p� SRVVtYHO� UHWLUDU� GHVWH� WUDEDOKR� p� R� FUHVFLPHQWR� GR�

WHPSR� IUHQWH� DR� YROXPH� GH� GDGRV� TXH� R�3RVWJUH64/� DSUHVHQWRX� QD� RSHUDomR� GH�

VHOHomR�GH�GDGRV��$SHVDU�GR�3RVWJUH64/�WHU�ILQDOL]DGR�R�FLFOR�GH�RSHUDo}HV�GH�IRUPD�

PDLV� UiSLGD� TXH� R� 0\64/� QHVWD� RSHUDomR�� p� SRVVtYHO� REVHUYDU�� GD� SULPHLUD�

TXDQWLGDGH�GH�RSHUDo}HV�DSUHVHQWDGD�SDUD����PLO��TXH�R�3RVWJUH64/�LQLFLRX�R�FLFOR�

GH� WHVWHV� HP� ���PV� H� REWHYH� ����PV� FRPR� R� UHVXOWDGR� GD� TXDQWLGDGH� GH� ���PLO�

RSHUDo}HV�� FDUDFWHUL]DQGR� XP� DXPHQWR� QR� WHPSR� GH� ����PV�� HP� FRQWUDSDUWLGD�� R�

0\64/� LQLFLRX�RV� WHVWHV�HP����PV�H� FKHJRX�HP������PV�SDUD� ���PLO� RSHUDo}HV��

REWHQGR�DVVLP�XPD�GLIHUHQoD�GH������PV��

&RQIRUPH�RFRUUHX�R�DXPHQWR�GD�TXDQWLGDGH�GH�RSHUDo}HV��GH����PLO�SDUD�����

PLO��R�3RVWJUH64/�DXPHQWRX�R�WHPSR�GH�H[HFXomR�GR�ORWH�GH�RSHUDo}HV�DVVLP�FRPR�

R�0\64/��YLVWR�TXH�KRXYH�R�DXPHQWR�GH�LQIRUPDomR�TXH�IRL�VHOHFLRQDGD�DWUHODGR�D�

GLILFXOGDGH�GH�VHOHFLRQDU�RV�YDORUHV�FRP�XP�YROXPH�GH�GDGRV�PDLRU��1HVWH�LQWHUYDOR�

GH� YDORUHV�� R� 3RVWJUH64/� HOHYRX� R� WHPSR� GH� H[HFXomR� GH� ����PV� FRP� ��PLO�

RSHUDo}HV� SDUD������PV� FRP����PLO� RSHUDo}HV�� FDUDFWHUL]DQGR�XPD�GLIHUHQoD�GH�

�����PV��HP�FRQWUDSDUWLGD��R�0\64/�H[HFXWRX����PLO�RSHUDo}HV�HP������PV�H�����

PLO�HP������PV��FRP�D�GLIHUHQoD�GH�WHPSR�GH�����PV��

9LVWR� R� DXPHQWR� GR� WHPSR� HP� TXH� R� 3RVWJUH64/� H[HFXWRX� DV� RSHUDo}HV�

FRQIRUPH�D�YDULDomR�GR�YROXPH�GH�GDGRV��SRGH�VH�GL]HU�TXH�FRQIRUPH�R�DXPHQWR�GR�

PHVPR�R�0\64/�SRGHUi�SDVVDU�D�H[HFXWDU�DV�RSHUDo}HV�GH�IRUPD�PDLV�UiSLGD�TXH�R�

3RVWJUH64/��SRLV�GLYLGLQGR�R�WHPSR�GR�~OWLPR�ORWH�GH�RSHUDo}HV�SHOR�DQWHSHQ~OWLPR��

R� UHVXOWDGR� PRVWUD� TXH� KRXYH� R� DXPHQWR� GH� ����� YH]HV� HQWUH� R� WHPSR� GDV�

TXDQWLGDGHV�GH�RSHUDo}HV�GH����PLO�H�����PLO�SDUD�R�0\64/��HQTXDQWR�TXH�SDUD�R�

3RVWJUH64/�HVVH�DXPHQWR�IRL�GH������YH]HV�����

2�VRIWZDUH�GH�EHQFKPDUN�DSUHVHQWDGR�QHVWH�WUDEDOKR�IRUQHFHX�PHGLGDV�TXH�

DSUHVHQWDUDP� R� DXPHQWR� GR� WHPSR� GR� 3RVWJUH64/� IUHQWH� D� JUDQGHV� YROXPHV� GH�
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GDGRV��PRVWUDQGR�DR� ILQDO�GR� FLFOR�GH�RSHUDo}HV�GLIHUHQoDV�GH�GHVHPSHQKR�HQWUH�

HVVHV�EDQFRV�GH�GDGRV�SDUD�DV�RSHUDo}HV�GH�VHOHomR��

$V�RSHUDo}HV�GH�PRGLILFDomR�HQWUH�RV�GRLV�EDQFRV�GH�GDGRV�DSUHVHQWDGD�QR�

DUWLJR�PDQWLYHUDP�WHPSRV�VHPHOKDQWHV�QD�SULPHLUD�TXDQWLGDGH�GH�RSHUDo}HV������PV�

SDUD� R� 3RVWJUH64/� IUHQWH� D� ����PV� GR�0\64/�� &RQIRUPH� RFRUUHX� R� DXPHQWR� GD�

TXDQWLGDGH�GH�RSHUDo}HV��R�3RVWJUH64/�REWHYH�SLRUHV�UHVXOWDGRV�TXH�R�0\64/�FRP�

GLIHUHQoDV�GH�WHPSR�HQWUH�RV�GRLV�EDQFRV�GH�GDGRV�GH�����V�FRP����PLO�RSHUDo}HV�H�

����V�FRP�����PLO��

�3DUD�DV�RSHUDo}HV�GH�H[FOXVmR�GH�GDGRV��R�H[SHULPHQWR�UHDOL]DGR�QR�DUWLJR�

IRL�VHPHOKDQWH�DR�GD�LQVHUomR�GH�YDORUHV��R�3RVWJUH64/�GHVGH�D�SULPHLUD�TXDQWLGDGH�

GH�RSHUDo}HV�H[HFXWRX�DV�PDLV�UDSLGDPHQWH�TXH�R�0\64/��FRQWXGR�D�GLIHUHQoD�GH�

GHVHPSHQKR�HQWUH�HVVHV�EDQFRV�GH�GDGRV�SDUD�HVWD�RSHUDomR�QmR� IRL� WmR�JUDQGH�

FRPR�QD�RSHUDomR�GH�LQVHUomR��SRLV�QR�LQtFLR�GR�FLFOR�GH�WHVWHV�D�GLIHUHQoD�GH�WHPSR�

HQWUH� RV� EDQFRV�GH� GDGRV� SDUD� DV� RSHUDo}HV� GH� H[FOXVmR� IRL� GH� ����PV� IUHQWH� D�

�����PV�GDV�RSHUDo}HV�GH�LQVHUomR��VHJXLQGR�WDPEpP�FRP�JUDQGHV�GLIHUHQoDV�GH�

GHVHPSHQKR�SDUD�DV�TXDQWLGDGHV�GH�RSHUDo}HV�VXEVHTXHQWHV��

2� VRIWZDUH� GH� EHQFKPDUN� FRQVWUXtGR� QHVWH� SURMHWR� FRQVHJXLX� DSUHVHQWDU�

UHVXOWDGRV�TXH�LGHQWLILFDUDP�DV�GLIHUHQoDV�GH�GHVHPSHQKR�HQWUH�RV�EDQFRV�GH�GDGRV�

0\64/� H� 3RVWJUH64/� SDUD� DV� RSHUDo}HV� DVVLP� FRPR� RV� UHVXOWDGRV� GHVFULWRV� QR�

DUWLJR��1DV�RSHUDo}HV�GH�LQVHUomR�H�H[FOXVmR�DSUHVHQWDGDV�QHVWH�SURMHWR��R�VRIWZDUH�

DSRQWRX�GLIHUHQoDV�GH�GHVHPSHQKR�TXH�IDYRUHFHUDP�R�3RVWJUH64/��FRQWXGR�QmR�IRL�

SRVVtYHO�LGHQWLILFD�ODV�VRPHQWH�FRP�RV�YROXPHV�GH�GDGRV�DSUHVHQWDGRV�QR�WUDEDOKR��

ORJR�KRXYH�D�QHFHVVLGDGH�GH�UHDOL]DU�RV�WHVWHV�FRP�YROXPHV�GH�GDGRV�PDLRUHV��

�2XWUR� SRQWR� TXH� GHYH� VHU� GHVWDFDGR� QD� FRPSDUDomR� HQWUH� RV� UHVXOWDGRV�

IRUQHFLGRV�SHOR�VRIWZDUH�GH�EHQFKPDUN�FRQVWUXtGR�QHVWH�SURMHWR�H�RV�IRUQHFLGRV�SHOR�

DUWLJR� p� D� UHVSHLWR� GDV� RSHUDo}HV� GH� PDLRU� FXVWR�� SRLV� DSHVDU� GRV� YDORUHV� GRV�

LQWHUYDORV�GH�PHGLGD�VHUHP�GLIHUHQWHV�p�SRVVtYHO�YLVXDOL]DU�TXH�WDQWR�RV�UHVXOWDGRV�

REWLGRV� SHOR� VRIWZDUH� FRQVWUXtGR� TXDQWR� RV� REWLGRV� SHOR� DUWLJR� PRVWUDP� TXH� D�

RSHUDomR�GH�PDLRU�FXVWR�SDUD�R�0\64/�p�D�LQVHUomR�GH�YDORUHV�H�SDUD�R�3RVWJUH64/�

p�D�PRGLILFDomR�GH�YDORUHV��

2V�HVWXGRV�UHDOL]DGRV�PRVWUDP�TXH�DSHVDU�GH�VH�WUDWDUHP�GH�EDQFRV�GH�GDGRV�

TXH�VHJXHP�R�PHVPR�SDUDGLJPD�GH�DUPD]HQDPHQWR�GH�GDGRV�H�D�PHVPD�OLQJXDJHP�

GH�FRPXQLFDomR��HVWHV�SRVVXHP�SURFHVVDPHQWRV�GLIHUHQWHV�SDUD�FDGD�RSHUDomR�TXH�

SURGX]HP�GHVHPSHQKRV�PHOKRUHV�H�SLRUHV�TXDQGR�DQDOLVDGRV�FRP�RXWURV�EDQFRV���



���
�

����5()(5Ç1&,$6�
�

$/9$52��)��(DV\�64/�3URJUDPPLQJ�DQG�'DWDEDVH�0DQDJHPHQW�)RU�%HJLQQHUV��
<RXU�6WHS�E\�6WHS�*XLGH�7R�/HDUQLQJ�WKH�64/�'DWDEDVH�����HG��>6�O�@��>V�Q�@��������
�

$1'(5621��.�������2SHQ�6RXUFH�'DWDEDVH�5HSRUW��'=RQH��������'LVSRQLYHO�HP��
�KWWSV���G]RQH�FRP�DUWLFOHV������RSHQ�VRXUFH�GDWDEDVH�UHSRUW�WRS�GDWDEDVHV�SXE!��

�

%211,&,�� 7�� 6�� %HQFKPDUNLQJ�� >6�O�@�� >V�Q�@�� ������ �� S�� 'LVSRQLYHO� HP��

�KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B%HQFKPDUNLQJ!�� $FHVVR� HP��

�����MDQ������

�

%5,//��*��&RGH1RWHV�IRU�-�((��(-%��-'%&��-63�DQG�6HUYOHWV��>6�O�@��5DQGRP�+RXVH�
7UDGH�3DSHUEDFNV������������S��

�

%5,72��5��:��%DQFRV�GH�'DGRV�1RVTO�[�6*%'V�UHODFLRQDLV��$QiOLVH�FRPSDUDWLYD��
������ 'LVSRQLYHO� HP�� �KWWS���ZZZ�LQIREUDVLO�LQI�EU�XVHUILOHV�������6����������

%DQFRV���GH�!��

�

%877(5:257+��+��7KH�%HQFKPDUNLQJ�%RRN��$�+RZ�WR�*XLGH�WR�%HVW�3UDFWLFH�IRU�
0DQDJHUV�DQG�3UDFWLWLRQHUV��>6�O�@��(OVHYLHU�/WG��������

�

&$178�� &�� +�� *HW� WR� NQRZ� )LUHELUG� LQ� �� PLQXWHV�� ������ 'LVSRQLYHO� HP��
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�

'$50217��-��'DWDEDVH�%HQFKPDUNV��-DQHLUR�����������
�

'$7(��&��-��$Q�,QWURGXFWLRQ�WR�'DWDEDVH��>6�O�@��3HDUVRQ����HGLWLRQ��������
�

'(:,77��'��-��7KH�:LVFRQVLQ�%HQFKPDUN��3DVW��3UHVHQW��DQG�)XWXUH������������
�

',1�� $�� /�� 6WUXFWXUHG� 4XHU\� /DQJXDJH� �64/�� $� 3UDFWLFDO� ,QWURGXFWLRQ�� >6�O�@��
%/$&.:(//��������
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�
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�
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�
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�
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�
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�
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�
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'LVSRQLYHO� HP��

�KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B-3$BLPSOHPHQWDWLRQVBYHUVXV

BSXUHB-'%&!��

�
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M7H[W)LHOG�� �QHZ�MDYD[�VZLQJ�-7H[W)LHOG����
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LI�NH\��  ���^�
GURS7DEOH$9*� �UHVXOW&UHDWH'URS�JHW�M��JHW.H\����
FUHDWH7DEOH$9*� �UHVXOW&UHDWH'URS�JHW�M��JHW9DOXH����
DYJ&UHDWH'URS�DGG�QHZ�3DLU�GURS7DEOH$9*��FUHDWH7DEOH$9*����

`HOVH^�
GURS7DEOH5HV� �UHVXOW&UHDWH'URS�JHW�M��JHW.H\����
FUHDWH7DEOH5HV� �UHVXOW&UHDWH'URS�JHW�M��JHW9DOXH����
GURS7DEOH$9*� �DYJ&UHDWH'URS�JHW�M��JHW.H\�����GURS7DEOH5HV��
FUHDWH7DEOH$9*� �DYJ&UHDWH'URS�JHW�M��JHW9DOXH�����FUHDWH7DEOH5HV��
DYJ&UHDWH'URS�VHW�M��QHZ�3DLU�GURS7DEOH$9*�FUHDWH7DEOH$9*����
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`�
IRU�LQW�L� ����L���DYJ&UHDWH'URS�VL]H����L���^�

GURS7DEOH$9*� ��GRXEOH�DYJ&UHDWH'URS�JHW�L��JHW.H\���$9(5$*(��
FUHDWH7DEOH$9*� ��GRXEOH�DYJ&UHDWH'URS�JHW�L��JHW9DOXH���$9(5$*(��
DYJ&UHDWH'URS�VHW�L��QHZ�3DLU�GURS7DEOH$9*�FUHDWH7DEOH$9*����

`�
LQW�FRXQWHU� ����
IRU��LQW�L� ����L���DYJ&UHDWH'URS�VL]H����L����^�

SULQW([FHO&UHDWH'URS>L@>�@� �DYJ&UHDWH'URS�JHW�L��JHW.H\����
SULQW([FHO&UHDWH'URS>L@>�@� �DYJ&UHDWH'URS�JHW�L��JHW9DOXH����

`�
`�HOVH�^�

VZLWFK7HVW7DEOHV'DWD%DVH����
`�
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�

SXEOLF�/LVW�3DLU�'RXEOH��'RXEOH!!�VZLWFK7HVW7DEOHV'DWD%DVH���^�
/LVW�3DLU�'RXEOH��'RXEOH!!�OLVW5HVXOW&UHDWH'URS� �QHZ�$UUD\/LVW�!����
3DLU�'RXEOH��'RXEOH!�UHVXOW&UHDWH'URS� �QXOO��
VZLWFK��%$1&.6��^�

FDVH����
GEV�DGG�����
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
GE1DPHV�DGG��0\64/����
EUHDN��

FDVH���
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GEV�DGG�����
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
GE1DPHV�DGG��3RVWJUH64/����
EUHDN��

FDVH����
GEV�DGG�����
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
GE1DPHV�DGG��)LUHELUG����
EUHDN��

FDVH����
GEV�DGG�����
GEV�DGG�����
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
GE1DPHV�DGG��0\64/����
GE1DPHV�DGG��3RVWJUH64/����
EUHDN��

FDVH����
GEV�DGG�����
GEV�DGG�����
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
GE1DPHV�DGG��0\64/����
GE1DPHV�DGG��)LUHELUG����
EUHDN��

FDVH����
GEV�DGG�����
GEV�DGG�����
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
GE1DPHV�DGG��3RVWJUH64/����
GE1DPHV�DGG��)LUHELUG����
EUHDN��

FDVH����
GEV�DGG�����
GEV�DGG�����
GEV�DGG�����
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���

UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
UHVXOW&UHDWH'URS� �'DWD%DVH$XWR*�H[HFXWH*HQHUDWRU�GEV�JHW�����7$%/(B180%(5��QXOO���
OLVW5HVXOW&UHDWH'URS�DGG�UHVXOW&UHDWH'URS���
GE1DPHV�DGG��0\64/����
GE1DPHV�DGG��3RVWJUH64/����
GE1DPHV�DGG��)LUHELUG����
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LPSRUW�MDYDI[�XWLO�3DLU��
LPSRUW�MDYD�VTO�&RQQHFWLRQ��
LPSRUW�MDYD�VTO�'DWDEDVH0HWD'DWD��
LPSRUW�MDYD�VTO�'ULYHU0DQDJHU��
LPSRUW��MDYD�VTO�5HVXOW6HW��
LPSRUW�MDYD�VTO�64/([FHSWLRQ��
LPSRUW��MDYD�VTO�6WDWHPHQW��
LPSRUW��MDYD�WLPH�'XUDWLRQ��
LPSRUW�MDYD�WLPH�,QVWDQW��
LPSRUW�MDYD�XWLO�$UUD\/LVW��
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SXEOLF�VWDWLF�6FDQQHU�VFDQQHU� �QHZ�6FDQQHU�6\VWHP�LQ���
SXEOLF�VWDWLF�5DQGRP�UDQG� �QHZ�5DQGRP�����/��� ����������������
SXEOLF�VWDWLF�'%&RQQHFWLRQ�GE&RQQHFWLRQ� �QHZ�'%&RQQHFWLRQ����
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��� 9DULDEOHV�/LVW�� ���
SXEOLF�VWDWLF�6WULQJ�YDUFKDU� ��9$5&+$5���
SXEOLF�VWDWLF�6WULQJ�LQWHJHU� ��,17���
SXEOLF�VWDWLF�6WULQJ�VIORDW� ��)/2$7���
SXEOLF�VWDWLF�6WULQJ�VGDWH� ��'$7(���
���� ���
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SXEOLF�VWDWLF�3DLU�'RXEOH��'RXEOH!�H[HFXWH*HQHUDWRU�LQW�GDWDEDVH��LQW�W1XPEHU��/LVW�3DLU�6WULQJ��3DLU�6WULQJ��6WULQJ!!!�OLVW5��^�
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����9DULDEOHV�WR�FUHDWH�DQG�GURS�GDWDEDVH���������������������������������
/LVW�6WULQJ!�WDEOHV� �QHZ�$UUD\/LVW�!����
LQW�WDEOH1XPEHU� �W1XPEHU��
/LVW�3DLU�6WULQJ��3DLU�6WULQJ��6WULQJ!!!�OLVW5HODWLRQV� �OLVW5��

�
/LVW�6WULQJ!�OLVW)RUHLJQ.H\V� �QHZ�$UUD\/LVW�!����
��� ���
����5HPRYH�FRQVWUDLQWV�DQG�WDEOHV�LQ�D�GDWDEDVH���������������������������
GRXEOH�GURS7LPH� �GURS/RRS�GDWDEDVH��WDEOHV��OLVW)RUHLJQ.H\V���
��� ���
��� &UHDWH�7DEOHV�� ���
GRXEOH�FUHDWH7LPH� �FUHDWH/RRS�WDEOH1XPEHU��GDWDEDVH���
��� ���
����&UHDWH�(�5�0RGHO�� ���
��6\VWHP�RXW�SULQWOQ��&UHDWLQJ�(�5�0RGHO����
��FUHDWH(50RGHO�GDWDEDVH��OLVW5HODWLRQV���
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&UHDWH�7DEOH�)XQFWLRQV
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����-XVW�WR�FRQWLQXH�([HFXWH�)XQFWLRQ�� ���
SXEOLF�VWDWLF�GRXEOH�FUHDWH/RRS�LQW�WDEOH1XPEHU��LQW�GDWDEDVH��̂ �

LQW�UDQG9DULDEOHV� ����
LQW�UDQG7\SH� ����
/LVW�3DLU�,QWHJHU��/LVW�,QWHJHU!!!�UDQGV&UHDWLRQ� �QHZ�$UUD\/LVW�!����
GRXEOH�FUHDWH7LPH� ����
����6WDEOLVK�DOO�YDULDEOHV�DQG�W\SHV�LQ�WKH�WDEOHV������������������������
IRU��LQW�L� ����L���WDEOH1XPEHU��L����^�

UDQG9DULDEOHV� �����UDQG�QH[W,QW���������
/LVW�,QWHJHU!�UDQG7\SH/LVW� �QHZ�$UUD\/LVW�!����
IRU��LQW�M� ����M���UDQG9DULDEOHV��M����^�

UDQG7\SH� �UDQG�QH[W,QW�����
UDQG7\SH/LVW�DGG�UDQG7\SH���

`�
UDQGV&UHDWLRQ�DGG�QHZ�3DLU�UDQG9DULDEOHV��UDQG7\SH/LVW����

`�
��� ���
WU\��&RQQHFWLRQ�FRQQHFWLRQ� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFWL�

6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
ORQJ�VWDUW&UHDWH� �6\VWHP�QDQR7LPH����
FUHDWH7DEOH'DWD%DVH�FRQQHFWLRQ��UDQGV&UHDWLRQ��WDEOH1XPEHU���
ORQJ�ILQLVK&UHDWH� �6\VWHP�QDQR7LPH�����VWDUW&UHDWH��
FUHDWH7LPH� ��GRXEOH��ILQLVK&UHDWH������������

IRU��LQW�M� ����M���WDEOH1XPEHU��M����^�
FKDQJH$XWR,QF)URP7DEOH�FRQQHFWLRQ��GDWDEDVH��M���

`�
�

FRQQHFWLRQ�FORVH����
`�FDWFK��64/([FHSWLRQ�H��^�
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WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��0DLQ�HUURU���H���
`�
UHWXUQ�FUHDWH7LPH��

`�
�

��� ���
����&UHDWH�D�GDWDEDVH�ZLWK�WDEOHV�� ���
SXEOLF�VWDWLF�YRLG�FUHDWH7DEOH'DWD%DVH�&RQQHFWLRQ�FRQQHFWLRQ��/LVW�3DLU�,QWHJHU��/LVW�,QWHJHU!!!�UDQGV&UHDWLRQ��LQW�WDEOHV��WKURZV�64/([FHSWLRQ�^�

FRQQHFWLRQ�VHW$XWR&RPPLW�IDOVH���
6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
IRU��LQW�L� ����L���WDEOHV��L����^�

6WULQJ�TXHU\� ��&5($7(�7$%/(�7����L���������
LQW�UDQG9DULDEOHV� �UDQGV&UHDWLRQ�JHW�L��JHW.H\����
����&KRRVH�YDULDEOHV�DFFRUGLQJ�WR�WKH�OLVW�RI�YDULDEOHV�
IRU��LQW�M� ����M���UDQG9DULDEOHV��M����^�

LQW�UDQG7\SH� �UDQGV&UHDWLRQ�JHW�L��JHW9DOXH���JHW�M���
VZLWFK��UDQG7\SH��^�

FDVH����
TXHU\� �TXHU\����Y1DPH����M���������YDUFKDU�������������������
EUHDN��

FDVH����
TXHU\� �TXHU\����Y1DPH����M���������LQWHJHU��������
EUHDN��

FDVH����
TXHU\� �TXHU\����Y1DPH����M���������VIORDW��������
EUHDN��

FDVH����
TXHU\� �TXHU\����Y1DPH����M���������VGDWH��������
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`�
6WULQJ%XLOGHU�VEXLOGHU� �QHZ�6WULQJ%XLOGHU�TXHU\���
VEXLOGHU�VHW&KDU$W�TXHU\�OHQJWK��������
�
���
TXHU\� �VEXLOGHU�WR6WULQJ����
VWDWHPHQW�DGG%DWFK�TXHU\���

`�
VWDWHPHQW�H[HFXWH%DWFK����
FRQQHFWLRQ�FRPPLW����
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����&UHDWH�UHODWLRQ��[��FEHWZHHQ�WDEOHV�LQ�WKH�GDWD�EDVH����������������������
����RR�LV�RQH�WR�RQH�� ���
VWDWLF�YRLG�FUHDWH5HODWLRQ�[��&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��6WULQJ�W5HI1DPH��6WULQJ�W,QGH[��6WULQJ�W5HI,QGH[��^�

WU\�^�
6WULQJ�TXHU\� ��$/7(5�7$%/(�����W1DPH�����$''�&21675$,17������INRR����W1DPH���W5HI1DPH�����)25(,*1�.(<������W,QGH[�����������5()(5(1&(6���

�
6WDWHPHQW�VW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
VW�H[HFXWH8SGDWH�TXHU\���

`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��FUHDWH5HODWLRQ�[���(UURU���H���
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����&UHDWH�UHODWLRQ��[Q�FEHWZHHQ�WDEOHV�LQ�WKH�GDWD�EDVH����������������������
����RP��RQH�WR�PDQ\�� ���
����INRP��IRUHLJQ�NH\�UHODWLRQ�RQH�WR�PDQ\������������������������������������
VWDWLF�YRLG�FUHDWH5HODWLRQ�[1�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��6WULQJ�W5HI1DPH��6WULQJ�W5HI,QGH[��^�

WU\�^�
6WDWHPHQW�VW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
6WULQJ�UHI7DEOH9DULDEOH� ��INRP����W5HI1DPH��
6WULQJ�I&RQ� �FRQQHFWLRQ�WR6WULQJ����
6WULQJ�TXHU\� �����
LI��I&RQ�FRQWDLQV��ILUHELUG����^�

TXHU\� ��$/7(5�7$%/(�����W1DPH�����$''�����UHI7DEOH9DULDEOH�����,17�127�18//���
`�HOVH�^�

TXHU\� ��$/7(5�7$%/(�����W1DPH�����$''�&2/801�����UHI7DEOH9DULDEOH�����,17�127�18//���
`�
VW�H[HFXWH8SGDWH�TXHU\���
TXHU\� ��$/7(5�7$%/(�����W1DPH�����$''�&21675$,17������INRP����W1DPH���W5HI1DPH�����)25(,*1�.(<������UHI7DEOH9DULDEOH�����������5()(5(1&(6�
VW�H[HFXWH8SGDWH�TXHU\���

`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��FUHDWH5HODWLRQ�[1��(UURU���H���
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����&UHDWH�UHODWLRQ�Q[P�FEHWZHHQ�WDEOHV�LQ�WKH�GDWD�EDVH����������������������
VWDWLF�YRLG�FUHDWH5HODWLRQ1[0�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH���6WULQJ�W1DPH���^�

WU\�^�
6WDWHPHQW�VW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
����&UHDWH�UHIHUHQFH�WDEOH��������������������������������������������
6WULQJ�YDULDEOHIN�� ��INWUHI����W1DPH����W1DPH���
6WULQJ�YDULDEOHIN�� ��INWUHI����W1DPH����W1DPH���
6WULQJ�YDULDEOH,G� ��LGWUHI����W1DPH����W1DPH���
6WULQJ�FRQVWUDLQW�� ��INQPWUHI����W1DPH����W1DPH��������W1DPH��
6WULQJ�FRQVWUDLQW�� ��INQPWUHI����W1DPH����W1DPH��������W1DPH��
6WULQJ�TXHU\� ��&5($7(�7$%/(�75()��

��W1DPH����W1DPH��
�������
��YDULDEOH,G�����,17�35,0$5<�.(<����
��YDULDEOHIN������,17�127�18//����
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VW�H[HFXWH8SGDWH�TXHU\���

`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��FUHDWH5HODWLRQ1[0��(UURU���H���
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WU\�^�
6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
6WULQJ�TXHU\� ��$/7(5�7$%/(���
VZLWFK��L��^�

��� 0\64/�2SWLRQ�� ���
FDVH����

6WULQJ�TXHU\&UHDWH,'0\64/� ��$/7(5�7$%/(������W����WDEOH1XPEHU�����$''�&2/801�LG�����W����WDEOH1XPEHU�����,17���
VWDWHPHQW�H[HFXWH8SGDWH�TXHU\&UHDWH,'0\64/���
TXHU\� �TXHU\�����W����WDEOH1XPEHU�����&+$1*(�LG�����W����WDEOH1XPEHU�����LG�����W����WDEOH1XPEHU�����,17�35,0$5<�.(<������,17�$87�
VWDWHPHQW�H[HFXWH8SGDWH�TXHU\���
EUHDN��

��� 3RVWJUH64/�2SWLRQ�� ���
FDVH����

6WULQJ�TXHU\&UHDWH,'3RVWJUH64/� ��$/7(5�7$%/(������W����WDEOH1XPEHU�����$''�&2/801�LG�����W����WDEOH1XPEHU�����,17���
VWDWHPHQW�H[HFXWH8SGDWH�TXHU\&UHDWH,'3RVWJUH64/���
TXHU\� �TXHU\�����W����WDEOH1XPEHU�����$''�35,0$5<�.(<�������LGW����WDEOH1XPEHU�����������TXHU\� �TXHU\�����W����WDEOH1XPEHU�����$�
VWDWHPHQW�H[HFXWH8SGDWH�TXHU\���
EUHDN��

��� )LUHELUG�2SWLRQ�� ���
FDVH����

6WULQJ�TXHU\&UHDWH)LUH%LUG� ��$/7(5�7$%/(������W����WDEOH1XPEHU�����$''�LG�����W����WDEOH1XPEHU�����,17�35,0$5<�.(<���
VWDWHPHQW�H[HFXWH8SGDWH�TXHU\&UHDWH)LUH%LUG���
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�
6WULQJ�TXHU\6HT� ��W����WDEOH1XPEHU����BVHT���
6WULQJ�TXHU\*HQ� ��&5($7(�*(1(5$725�����TXHU\6HT��
VWDWHPHQW�H[HFXWH8SGDWH�TXHU\*HQ���
6WULQJ�TXHU\7ULJJHU� ��&5($7(�75,**(5������WULJB�����W����WDEOH1XPEHU�

����)25������W����WDEOH1XPEHU�
����%()25(�,16(57�SRVLWLRQ���$6�%(*,1�QHZ�LG�����W����WDEOH1XPEHU����� �JHQBLG�����TXHU\6HT���������(1'����

VWDWHPHQW�H[HFXWH8SGDWH�TXHU\7ULJJHU���
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`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��FKDQJH$XWR,QF)URP7DEOH��(UURU���H���
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����-XVW�WR�FRQWLQXH�([HFXWH�IXQWLRQ�� ���
VWDWLF�SXEOLF�GRXEOH�GURS/RRS�LQW�GDWDEDVH��/LVW�6WULQJ!�WDEOHV��/LVW�6WULQJ!�OLVW)RUHLJQ.H\V��^�

GRXEOH�HODSVHG7LPH'URS� ����
WU\��&RQQHFWLRQ�FRQQHFWLRQ� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFWL�

VZLWFK��GDWDEDVH��^�
FDVH����

WDEOHV� �GE&RQQHFWLRQ�JHW7DEOHV0\64/�GDWDEDVH���
EUHDN��

FDVH����
WDEOHV� �GE&RQQHFWLRQ�JHW7DEOHV3RVWJUH64/�GDWDEDVH���
EUHDN��

FDVH����
WDEOHV� �GE&RQQHFWLRQ�JHW7DEOHV)LUH%LUG�GDWDEDVH���

`�
�

IRU��LQW�L� ����L���WDEOHV�VL]H����L����^�
OLVW)RUHLJQ.H\V� �JHW)RUHLJQ.H\�FRQQHFWLRQ��WDEOHV�JHW�L�������
IRU��LQW�M� ����M���OLVW)RUHLJQ.H\V�VL]H����M����^�

UHPRYH)RUHLJQ.H\�FRQQHFWLRQ��WDEOHV�JHW�L���OLVW)RUHLJQ.H\V�JHW�M����
`�

`�
ORQJ� VWDUW'URS�  � 6\VWHP�QDQR7LPH����
GURS7DEOH'DWD%DVH�FRQQHFWLRQ��WDEOHV���
ORQJ�ILQLVK'URS� �6\VWHP�QDQR7LPH�����VWDUW'URS��
HODSVHG7LPH'URS� ��GRXEOH��ILQLVK'URS������������
FRQQHFWLRQ�FORVH����

`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��0DLQ�HUURU���H���

`�
UHWXUQ�HODSVHG7LPH'URS��

`�
�

���� ���
����'URS�DOO�WKH�WDEOHV�LQ�D�GDWDEDVH�� ���
VWDWLF�SXEOLF�YRLG�GURS7DEOH'DWD%DVH�&RQQHFWLRQ�FRQQHFWLRQ��/LVW�6WULQJ!�WDEOHV��WKURZV�64/([FHSWLRQ�^�

FRQQHFWLRQ�VHW$XWR&RPPLW�IDOVH���
6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
IRU��LQW�L� ����L���WDEOHV�VL]H����L����^�

6WULQJ�TXHU\� ��'523�7$%/(���
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TXHU\� �TXHU\���������WDEOHV�JHW�L���
VWDWHPHQW�DGG%DWFK�TXHU\���

`�
VWDWHPHQW�H[HFXWH%DWFK����
FRQQHFWLRQ�FRPPLW����

`�
�

��� ���
SXEOLF�VWDWLF�YRLG�GURS7ULJJHU'DWD%DVH�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��^�

6WULQJ�TXHU\� �����
WU\�^�

6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
TXHU\� ��'523�75,**(5������75,*B����W1DPH��
VWDWHPHQW�H[HFXWH8SGDWH�TXHU\���

`�FDWFK��64/([FHSWLRQ�H��^�
UHWXUQ��

`�
`�
��� ���

�

��� ���
SXEOLF�VWDWLF�YRLG�GURS*HQHUDWRU'DWD%DVH�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��^�

6WULQJ�TXHU\� �����
WU\�^�

6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
TXHU\� ��'523�*(1(5$725�����W1DPH����B6(4���
VWDWHPHQW�H[HFXWH�TXHU\���

`�FDWFK��64/([FHSWLRQ�H��^�
UHWXUQ��
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����5HPRYH�IRUHLJQ�NH\�IURP�D�WDEOH�� ���
SXEOLF�VWDWLF�YRLG�UHPRYH)RUHLJQ.H\�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��6WULQJ�UHODWLRQ��^�

WU\�^�
6WDWHPHQW�VW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
6WULQJ�TXHU\� �����
6WULQJ�FRQ1DPH� �FRQQHFWLRQ�WR6WULQJ����

�

����9HULI\�LI�LV�0\64/�EHFDXVH�RI�VLQWD[������������������������������
LI��FRQ1DPH�FRQWDLQV��P\VTO����^�

TXHU\� ��$/7(5�7$%/(�����W1DPH�����'523�)25(,*1�.(<����
`�HOVH�^�

TXHU\� ��$/7(5�7$%/(�����W1DPH�����'523�&21675$,17����
�

`�
���� ���

�
LI��W1DPH�FRQWDLQV��WUHI���__�W1DPH�FRQWDLQV��75()����^�

6WULQJ�TXHU\$X[� �TXHU\��
WU\�^�

TXHU\$X[� �TXHU\$X[����INQPWUHI����W1DPH�VXEVWULQJ����W1DPH�OHQJWK�����
VW�H[HFXWH8SGDWH�TXHU\$X[���

`�FDWFK��64/([FHSWLRQ�H��^�
TXHU\$X[� �TXHU\��
6WULQJ�YDU1DPH$X[� ��INQPWUHI���
IRU��LQW�L� ����L���W1DPH�OHQJWK����L����^�

LI���W1DPH�FKDU$W�L��  �
W
��__��W1DPH�FKDU$W�L��  �
7
���^�
YDU1DPH$X[� �YDU1DPH$X[���W1DPH�VXEVWULQJ�L��W1DPH�OHQJWK�����
EUHDN��

`�
`�
YDU1DPH$X[� �YDU1DPH$X[����W���
IRU��LQW�L� ����L���W1DPH�OHQJWK����L����^�

LI���W1DPH�FKDU$W�L��  �
W
��__��W1DPH�FKDU$W�L��  �
7
���^�
EUHDN��

`�
YDU1DPH$X[� �YDU1DPH$X[���W1DPH�FKDU$W�L���

`�
TXHU\$X[� �TXHU\$X[���YDU1DPH$X[��
VW�H[HFXWH8SGDWH�TXHU\$X[���

`�
`�HOVH�^�

6WULQJ�TXHU\$X[� �TXHU\��
WU\�^�

TXHU\$X[� �TXHU\$X[����INRR����W1DPH���UHODWLRQ��
VW�H[HFXWH8SGDWH�TXHU\$X[���

`�FDWFK��64/([FHSWLRQ�H��^�
TXHU\$X[� �TXHU\��
TXHU\$X[� �TXHU\$X[����INRP����W1DPH���UHODWLRQ��
VW�H[HFXWH8SGDWH�TXHU\$X[���

`�
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`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��FUHDWH5HODWLRQ1[0��(UURU���H���
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��� ���
��� ���
SXEOLF�VWDWLF�/LVW�6WULQJ!�JHW)RUHLJQ.H\�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�WDEOH1DPH��LQW�L��WKURZV�64/([FHSWLRQ�^�



����
�

/LVW�6WULQJ!�IN7DEOH'DWD� �QHZ�$UUD\/LVW�!����
'DWDEDVH0HWD'DWD�GP� ��FRQQHFWLRQ�JHW0HWD'DWD����
5HVXOW6HW�UV� �GP�JHW,PSRUWHG.H\V�QXOO��QXOO��WDEOH1DPH���
ZKLOH��UV�QH[W����^�

IN7DEOH'DWD�DGG�UV�JHW6WULQJ�L����
`�
UHWXUQ�IN7DEOH'DWD��

`�
���� ���

�
����&UHDWH�(�5�PRGHO�� ���
SXEOLF�VWDWLF�YRLG�FUHDWH(50RGHO�LQW�GDWDEDVH��/LVW�3DLU�6WULQJ��3DLU�6WULQJ��6WULQJ!!!�OLVW5HODWLRQV��^�

WU\��&RQQHFWLRQ�FRQQHFWLRQ� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFWL�
6\VWHP�RXW�SULQWOQ��6WDEOLVKLQJ�UHODWLRQV�EHWZHHQ�WDEOHV����
6WULQJ�RSWLRQ� �����
6WULQJ�SDUDPHWHU�� �����
6WULQJ�SDUDPHWHU�� �����

�
IRU��LQW�L� ����L���OLVW5HODWLRQV�VL]H����L����^�

RSWLRQ� �OLVW5HODWLRQV�JHW�L��JHW.H\����
SDUDPHWHU�� �OLVW5HODWLRQV�JHW�L��JHW9DOXH���JHW.H\����
SDUDPHWHU�� �OLVW5HODWLRQV�JHW�L��JHW9DOXH���JHW9DOXH����
VZLWFK��RSWLRQ��^�

FDVH��RR���
FUHDWH5HODWLRQ�[��FRQQHFWLRQ��SDUDPHWHU���SDUDPHWHU����LG����SDUDPHWHU����LG����SDUDPHWHU����
EUHDN��

FDVH��RP���
FUHDWH5HODWLRQ�[1�FRQQHFWLRQ��SDUDPHWHU���SDUDPHWHU����LG����SDUDPHWHU����
EUHDN��

FDVH��QP���
FUHDWH5HODWLRQ1[0�FRQQHFWLRQ��SDUDPHWHU���SDUDPHWHU����

`�
`�
FRQQHFWLRQ�FORVH����

`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH$XWR*HQHUDWRU��0DLQ�HUURU���H���
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&�±�0DQLSXODGRU�GH�%DVH�GH�'DGRV�
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SDFNDJH�DSSWFF��
�
LPSRUW�MDYDI[�XWLO�3DLU��
LPSRUW�MDYD�VTO�&RQQHFWLRQ��
LPSRUW�MDYD�VTO�'DWDEDVH0HWD'DWD��
LPSRUW�MDYD�VTO�'ULYHU0DQDJHU��
LPSRUW�MDYD�VTO�3UHSDUHG6WDWHPHQW��
LPSRUW�MDYD�VTO�5HVXOW6HW��
LPSRUW�MDYD�VTO�5HVXOW6HW0HWD'DWD��
LPSRUW�MDYD�VTO�64/([FHSWLRQ��
LPSRUW�MDYD�VTO�6WDWHPHQW��
LPSRUW�MDYD�WLPH�'XUDWLRQ��
LPSRUW�MDYD�WLPH�,QVWDQW��
LPSRUW�MDYD�XWLO�$UUD\/LVW��
LPSRUW�MDYD�XWLO�/LVW��
LPSRUW�MDYD�XWLO�/LVW,WHUDWRU��
LPSRUW�MDYD�XWLO�5DQGRP��
LPSRUW�MDYD�XWLO�6FDQQHU��
LPSRUW�MDYD�XWLO�7LPHU��
LPSRUW�MDYD�XWLO�FRQFXUUHQW�7LPH8QLW��
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� #DXWKRU�5DIKDHO�
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SXEOLF�FODVV�'DWD%DVH$XWR0�^�
�

��� *HQHUDO�XVH�� ���
SULYDWH�VWDWLF�6FDQQHU�VFDQQHU� �QHZ�6FDQQHU�6\VWHP�LQ���
SULYDWH�VWDWLF�5DQGRP�UDQG� �QHZ�5DQGRP����������/���
SULYDWH�VWDWLF�'%&RQQHFWLRQ�GE&RQQHFWLRQ� �QHZ�'%&RQQHFWLRQ����
SULYDWH�VWDWLF�/LVW�/LVW�2EMHFW!!�IXQFWLRQ0HVVDJHV��
SULYDWH�VWDWLF�/LVW�'RXEOH!�GDWD/LVW��
���� ���

�
SXEOLF�VWDWLF�3DLU�/LVW�'RXEOH!��/LVW�/LVW�2EMHFW!!!�H[HFXWH0DQLSXODWRU�LQW�LQV��LQW�VHO��LQW�XS��LQW�GHO��LQW�GDWDEDVH��/LVW�,QWHJHU!�RSW��ERROHD�

�

����/LVW�WR�UHWXUQ�ZLWK�GDWD�FROOHFWHG������������������������������������
GDWD/LVW� �QHZ�$UUD\/LVW�!����
IXQFWLRQ0HVVDJHV� �QHZ�$UUD\/LVW����
���� ���

�
�

����YDULDEOHV�IRU�GDWDEDVH�PDQLSXODWLRQ�����������������������������������
/LVW�6WULQJ!�W1DPH� �QHZ�$UUD\/LVW�!����
/LVW�/LVW�6WULQJ!!�YDULDEOHV1DPH� �QHZ�$UUD\/LVW�!����
/LVW�/LVW�6WULQJ!!�YDULDEOHV7\SH� �QHZ�$UUD\/LVW�!����
/LVW�3DLU�6WULQJ��3DLU�/LVW�6WULQJ!��/LVW�6WULQJ!!!!�OLVW9DU��
LQW�GDWD4XDQW,QVHUW� �LQV�����TXDQWLW\�RI�GDWD�WR�LQVHUW�
LQW�GDWD4XDQW8SGDWH� �XS�����TXDQWLW\�RI�GDWD�WR�XSGDWH�
LQW�GDWD4XDQW'HOHWH� �GHO��
���� ���

�
��� $SSO\�RSHUDWLRQV�� ���
/LVW�,QWHJHU!�RSWLRQ� �RSW��

�
��IRU��LQW�GDWDEDVHV� ����GDWDEDVHV�� ����GDWDEDVHV����^�
WU\��&RQQHFWLRQ�FRQQHFWLRQ� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFWL�

�

����*HW�7DEOHV�QDPHV�� ���
VZLWFK��GDWDEDVH��^�

FDVH����
W1DPH� �GE&RQQHFWLRQ�JHW7DEOHV0\64/�GDWDEDVH���
EUHDN��

FDVH����
W1DPH� �GE&RQQHFWLRQ�JHW7DEOHV3RVWJUH64/�GDWDEDVH���
EUHDN��

FDVH����
W1DPH� �GE&RQQHFWLRQ�JHW7DEOHV)LUH%LUG�GDWDEDVH���
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����*HW�7DEOHV�LQIR�� ���
IRU��LQW�M� ����M���W1DPH�VL]H����M����̂ �

YDULDEOHV1DPH�DGG�JHW9DULDEOHV1DPH�FRQQHFWLRQ��W1DPH�JHW�M�����
YDULDEOHV7\SH�DGG�JHW9DULDEOHV7\SH�FRQQHFWLRQ��W1DPH�JHW�M�����
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���� ���

�
����*HW�D�QHZ�OLVW�IRU�GDWDEDVH�DFFHVV����������������������������
OLVW9DU� �QHZ�$UUD\/LVW�!����
IRU��LQW�L� ����L���W1DPH�VL]H����L����^�

3DLU�6WULQJ��3DLU�/LVW�6WULQJ!��/LVW�6WULQJ!!!�SDLU$X[� �QHZ�3DLU�W1DPH�JHW�L���QHZ�3DLU�YDULDEOHV1DPH�JHW�L���YDULDEOHV7\SH�JHW�L�����
OLVW9DU�DGG�SDLU$X[���
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���� ���
FRQQHFWLRQ�FORVH����

`�FDWFK��64/([FHSWLRQ�H��^�
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WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH0DQLSXODWRU�0DLQ�HUURU���H���
`�

�

IRU��LQW�RS� ����RS���RSWLRQ�VL]H����RS����^�
VZLWFK��RSWLRQ�JHW�RS���^�

FDVH����
GDWD/LVW�DGG�LQVHUW/RRS�GDWD4XDQW,QVHUW��OLVW9DU��6+2:B35,17B0(66$*(6��GDWDEDVH��%$7&+B352&(66,1*����
EUHDN��

�
FDVH����

GDWD/LVW�DGG�VHOHFW/RRS�OLVW9DU��6+2:B35,17B0(66$*(6��GDWDEDVH����
EUHDN��

�
FDVH����

GDWD/LVW�DGG�XSGDWH/RRS�GDWD4XDQW8SGDWH��OLVW9DU��6+2:B35,17B0(66$*(6��GDWDEDVH��%$7&+B352&(66,1*����
EUHDN��

�
FDVH����

GDWD/LVW�DGG�GHOHWH/RRS��GDWD4XDQW'HOHWH��OLVW9DU��6+2:B35,17B0(66$*(6��GDWDEDVH��%$7&+B352&(66,1*����
`�

`�
UHWXUQ�QHZ�3DLU�GDWD/LVW��IXQFWLRQ0HVVDJHV���
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SXEOLF�VWDWLF�GRXEOH�LQVHUW/RRS�LQW�GDWD4XDQW,QVHUW��/LVW�3DLU�6WULQJ��3DLU�/LVW�6WULQJ!��/LVW�6WULQJ!!!!�OLVW9DU��ERROHDQ�6+2:B35,17B0(66$*(6��LQ�

/LVW�'RXEOH!�DGG7LPH,QVHUW� �QHZ�$UUD\/LVW�!����
&RQQHFWLRQ�FRQQHFWLRQ,QVHUW� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFW�
IRU��LQW�WDEOH� ����WDEOH���OLVW9DU�VL]H����WDEOH����^�

ORQJ�VWDUW,QVHUW� �6\VWHP�QDQR7LPH����
LQVHUW�FRQQHFWLRQ,QVHUW��OLVW9DU�JHW�WDEOH��JHW.H\����OLVW9DU�JHW�WDEOH��JHW9DOXH���JHW.H\����OLVW9DU�JHW�WDEOH��JHW9DOXH���JHW9DOXH����GD�
ORQJ�ILQLVK,QVHUW� �6\VWHP�QDQR7LPH�����VWDUW,QVHUW��
GRXEOH�HODSVHG7LPH,QVHUW� ��GRXEOH��ILQLVK,QVHUW�������������
DGG7LPH,QVHUW�DGG�HODSVHG7LPH,QVHUW���

`�
GRXEOH�HODSVHG7LPH,QVHUW06� ����
IRU��LQW�L� ����L���DGG7LPH,QVHUW�VL]H����L����^�

HODSVHG7LPH,QVHUW06�� �DGG7LPH,QVHUW�JHW�L���
`�
FRQQHFWLRQ,QVHUW�FORVH����
UHWXUQ�HODSVHG7LPH,QVHUW06��

`�
�

SXEOLF�VWDWLF�GRXEOH�VHOHFW/RRS�/LVW�3DLU�6WULQJ��3DLU�/LVW�6WULQJ!��/LVW�6WULQJ!!!!�OLVW9DU��ERROHDQ�6+2:B35,17B0(66$*(6��LQW�GDWDEDVH��^�
GRXEOH�HODSVHG7LPH6HOHFW$OO06� ����

�
�

WU\��&RQQHFWLRQ�FRQQHFWLRQ� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFWL�
IRU��LQW�M� ����M���OLVW9DU�VL]H����M����^�

/LVW�2EMHFW!�VHOHFW0HVVDJHV� �QHZ�$UUD\/LVW�!����
ORQJ�VWDUW6HOHFW$OO� �6\VWHP�QDQR7LPH����
/LVW�/LVW�2EMHFW!!�UV� �VHOHFW�FRQQHFWLRQ��OLVW9DU�JHW�M����
ORQJ�ILQLVK6HOHFW$OO� �6\VWHP�QDQR7LPH�����VWDUW6HOHFW$OO��
HODSVHG7LPH6HOHFW$OO06� ��GRXEOH��ILQLVK6HOHFW$OO������������
IRU��LQW�UVL� ����UVL���UV�VL]H����UVL����^�

2EMHFW�REM� �����
IRU��LQW�UVM� ����UVM���UV�JHW�UVL��VL]H����UVM����^�

REM�� ��>�����6WULQJ��UV�JHW�UVL��JHW�UVM��WR6WULQJ������@����
`�
VHOHFW0HVVDJHV�DGG�REM���

`�
IXQFWLRQ0HVVDJHV�DGG�VHOHFW0HVVDJHV���

`�
FRQQHFWLRQ�FORVH����

`�FDWFK��64/([FHSWLRQ�H��^�
WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH0DQLSXODWRU�0DLQ�HUURU���H���

`�
UHWXUQ�HODSVHG7LPH6HOHFW$OO06��

`�
�

SXEOLF�VWDWLF�GRXEOH�XSGDWH/RRS�LQW�GDWD4XDQW8SGDWH��/LVW�3DLU�6WULQJ��3DLU�/LVW�6WULQJ!��/LVW�6WULQJ!!!!�OLVW9DU��ERROHDQ�6+2:B35,17B0(66$*(6��LQ�
&RQQHFWLRQ�FRQQHFWLRQ8SGDWH� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFW�
/LVW�'RXEOH!�OLVWHODSVHG7LPH8SGDWH06� �QHZ�$UUD\/LVW�!����
ORQJ�HODSVHG7LPH8SGDWH06$X[� ����
IRU��LQW�WDEOH� ����WDEOH���OLVW9DU�VL]H����WDEOH����^�

LQW�HOHPHQW� ����
LQW�LQGH[� �VZLWFK)�OLVW9DU�JHW�WDEOH��JHW9DOXH���JHW9DOXH���JHW�HOHPHQW����
ORQJ�VWDUW8SGDWH� �6\VWHP�QDQR7LPH����
VZLWFK��LQGH[��^�

FDVH����
XSGDWH�FRQQHFWLRQ8SGDWH��OLVW9DU�JHW�WDEOH��JHW.H\����OLVW9DU�JHW�WDEOH��JHW9DOXH���JHW.H\���JHW�HOHPHQW���OLVW9DU�JHW�WDEOH��JHW9�
EUHDN��

FDVH����
XSGDWH�FRQQHFWLRQ8SGDWH��OLVW9DU�JHW�WDEOH��JHW.H\����OLVW9DU�JHW�WDEOH��JHW9DOXH���JHW.H\���JHW�HOHPHQW���OLVW9DU�JHW�WDEOH��JHW9�
EUHDN��

FDVH����
XSGDWH�FRQQHFWLRQ8SGDWH��OLVW9DU�JHW�WDEOH��JHW.H\����OLVW9DU�JHW�WDEOH��JHW9DOXH���JHW.H\���JHW�HOHPHQW���OLVW9DU�JHW�WDEOH��JHW9�
EUHDN��

FDVH����
XSGDWH�FRQQHFWLRQ8SGDWH��OLVW9DU�JHW�WDEOH��JHW.H\����OLVW9DU�JHW�WDEOH��JHW9DOXH���JHW.H\���JHW�HOHPHQW���OLVW9DU�JHW�WDEOH��JHW9�

`�
ORQJ�ILQLVK8SGDWH� �6\VWHP�QDQR7LPH�����VWDUW8SGDWH��



����
�

GRXEOH�HODSVHG7LPH8SGDWH� ��GRXEOH��ILQLVK8SGDWH������������
OLVWHODSVHG7LPH8SGDWH06�DGG�HODSVHG7LPH8SGDWH���

`�
GRXEOH�HODSVHG7LPH8SGDWH06� ����
IRU��LQW�L� ����L���OLVWHODSVHG7LPH8SGDWH06�VL]H����L����^�

HODSVHG7LPH8SGDWH06�� �OLVWHODSVHG7LPH8SGDWH06�JHW�L���
`�
FRQQHFWLRQ8SGDWH�FORVH����
UHWXUQ�HODSVHG7LPH8SGDWH06��

`�
�

SXEOLF�VWDWLF�GRXEOH�GHOHWH/RRS��LQW�GDWD4XDQW'HOHWH��/LVW�3DLU�6WULQJ��3DLU�/LVW�6WULQJ!��/LVW�6WULQJ!!!!�OLVW9DU��ERROHDQ�6+2:B35,17B0(66$*(6��L�
&RQQHFWLRQ�FRQQHFWLRQ'HOHWH� �'ULYHU0DQDJHU�JHW&RQQHFWLRQ�GE&RQQHFWLRQ�JHW8UO���JHW�GDWDEDVH���GE&RQQHFWLRQ�JHW8VHU���JHW�GDWDEDVH���GE&RQQHFW�
/LVW�'RXEOH!�OLVW'HOHWH7LPH� �QHZ�$UUD\/LVW����
IRU��LQW�WDEOH� ����WDEOH���OLVW9DU�VL]H����WDEOH����^�

ORQJ�VWDUW'HOHWH� �6\VWHP�QDQR7LPH����
LQW�UHVXOW� �GHOHWH�FRQQHFWLRQ'HOHWH��OLVW9DU�JHW�WDEOH��JHW.H\����GDWD4XDQW'HOHWH��6+2:B35,17B0(66$*(6��%$7&+B352&(66,1*���
ORQJ�ILQLVK'HOHWH� �6\VWHP�QDQR7LPH�����VWDUW'HOHWH��
GRXEOH�HODSVHG7LPH'HOHWH� ��GRXEOH��ILQLVK'HOHWH����������������JHW�PLOLVHFRQGV�
OLVW'HOHWH7LPH�DGG�HODSVHG7LPH'HOHWH���

`�
GRXEOH�HODSVHG7LPH'HOHWH06� ����
IRU��LQW�L� ����L���OLVW'HOHWH7LPH�VL]H����L����^�

HODSVHG7LPH'HOHWH06�� �OLVW'HOHWH7LPH�JHW�L���
`�
FRQQHFWLRQ'HOHWH�FORVH����
UHWXUQ�HODSVHG7LPH'HOHWH06��

`�
��







































































���

�
��

*HW�(OHPHQWV�DW�WDEOHV
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��� ���
SXEOLF�VWDWLF�/LVW�6WULQJ!�JHW9DULDEOHV1DPH�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��^�

/LVW�6WULQJ!�YDULDEOH� �QHZ�$UUD\/LVW�!����
WU\�^�

6WDWHPHQW�VW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
5HVXOW6HW�UV� �VW�H[HFXWH4XHU\��6(/(&7�
�)520�����W1DPH���
5HVXOW6HW0HWD'DWD�UVPG� �UV�JHW0HWD'DWD����
LQW�FROXPQ&RXQW� �UVPG�JHW&ROXPQ&RXQW����
6WULQJ�YDU1DPH� �����
IRU��LQW�L� ����L�� �FROXPQ&RXQW��L����^�

YDU1DPH� �UVPG�JHW&ROXPQ1DPH�L���
YDULDEOH�DGG�YDU1DPH���

`�
`�FDWFK��64/([FHSWLRQ�H��^�

WKURZ�QHZ�5XQWLPH([FHSWLRQ�H���
�

`�
UHWXUQ�YDULDEOH��

`�
��� ���

�
��� ���
SXEOLF�VWDWLF�/LVW�6WULQJ!�JHW9DULDEOHV7\SH�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��^�

/LVW�6WULQJ!�YDULDEOH� �QHZ�$UUD\/LVW�!����
WU\�^�

6WDWHPHQW�VW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
5HVXOW6HW�UV� �VW�H[HFXWH4XHU\��6(/(&7�
�)520�����W1DPH���
5HVXOW6HW0HWD'DWD�UVPG� �UV�JHW0HWD'DWD����
LQW�FROXPQ&RXQW� �UVPG�JHW&ROXPQ&RXQW����
6WULQJ�YDU7\SH� �����
IRU��LQW�L� ����L�� �FROXPQ&RXQW��L����^�

YDU7\SH� �UVPG�JHW&ROXPQ7\SH1DPH�L���
YDULDEOH�DGG�YDU7\SH���

`�
`�FDWFK��64/([FHSWLRQ�H��^�

WKURZ�QHZ�5XQWLPH([FHSWLRQ�H���
`�
UHWXUQ�YDULDEOH��

`�
��� ���
��
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�

����6HOHFW�DOO�IURP�D�WDEOH�� ���
SXEOLF�VWDWLF�/LVW�/LVW�2EMHFW!!�VHOHFW�&RQQHFWLRQ�FRQQHFWLRQ��3DLU�6WULQJ��3DLU�/LVW�6WULQJ!��/LVW�6WULQJ!!!�WDEOH��^�

6WULQJ�TXHU\� �����
/LVW�2EMHFW!�VHOHFW5HVXOW$X[��
/LVW�/LVW�2EMHFW!!�VHOHFW5HVXOW� �QHZ�$UUD\/LVW�!����
WU\�^�

6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW����
TXHU\� ��6(/(&7�
�)520�����WDEOH�JHW.H\����
5HVXOW6HW�UHVXOW� �VWDWHPHQW�H[HFXWH4XHU\�TXHU\���
ZKLOH��UHVXOW�QH[W����^�

VHOHFW5HVXOW$X[� �QHZ�$UUD\/LVW�!����
IRU��LQW�L� ����L���WDEOH�JHW9DOXH���JHW9DOXH���VL]H����L����^�

LQW�UV� �VZLWFK)�WDEOH�JHW9DOXH���JHW9DOXH���JHW�L����
VZLWFK��UV��^�

FDVH����
VHOHFW5HVXOW$X[�DGG�UHVXOW�JHW,QW�WDEOH�JHW9DOXH���JHW.H\���JHW�L�����
EUHDN��

FDVH����
VHOHFW5HVXOW$X[�DGG�UHVXOW�JHW6WULQJ�WDEOH�JHW9DOXH���JHW.H\���JHW�L�����
EUHDN��



����
�

FDVH����
VHOHFW5HVXOW$X[�DGG�UHVXOW�JHW)ORDW�WDEOH�JHW9DOXH���JHW.H\���JHW�L�����
EUHDN��

FDVH����
VHOHFW5HVXOW$X[�DGG�UHVXOW�JHW'DWH�WDEOH�JHW9DOXH���JHW.H\���JHW�L�����

`�
`�
VHOHFW5HVXOW�DGG�VHOHFW5HVXOW$X[���

`�
`�FDWFK��64/([FHSWLRQ�H��^�

WKURZ�QHZ�,OOHJDO6WDWH([FHSWLRQ��'DWD%DVH0DQLSXODWRU�VHOHFW$OO��IXQFWLRQ�HUURU����H���
`�
UHWXUQ�VHOHFW5HVXOW��

`�
���� ���

�
��� ,QVHUW�0HWKRG�� ���
SXEOLF�VWDWLF�YRLG�LQVHUW�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��/LVW�6WULQJ!�YDULDEOHV1DPH��/LVW�6WULQJ!�YDULDEOHV7\SH��LQW�GDWD4XDQW,QVHUW��ERROHD�

����2SWLRQ�RQO\�IRU�EDWFK�SURFHVVLQJ�� ���
LI��%$7&+B352&(66,1*�  �WUXH��^�

FRQQHFWLRQ�VHW$XWR&RPPLW�IDOVH���
`�
���� ���
/LVW�2EMHFW!�LQVHUW0HVVDJH/LVW� �QHZ�$UUD\/LVW�!����
6WULQJ�TXHU\� �����
/LVW�6WULQJ!�YDULDEOHV1DPH$X[� �QHZ�$UUD\/LVW�6WULQJ!�YDULDEOHV1DPH���
/LVW�6WULQJ!�YDULDEOHV7\SH$X[� �QHZ�$UUD\/LVW�6WULQJ!�YDULDEOHV7\SH���
WU\�^�

TXHU\� ��,16(57�,172�����W1DPH���������
����EXLOG�LQVHUW�VWULQJ�� ���
IRU��LQW�L� ����L���YDULDEOHV1DPH$X[�VL]H����L����̂ �

TXHU\� �TXHU\���YDULDEOHV1DPH$X[�JHW�L���������
`�

�
6WULQJ%XLOGHU�VEXLOGHU� �QHZ�6WULQJ%XLOGHU�TXHU\���
VEXLOGHU�VHW&KDU$W�TXHU\�OHQJWK��������
�
���
TXHU\� �VEXLOGHU�WR6WULQJ����

TXHU\� �TXHU\�����9$/8(6�����

IRU��LQW�X� ����X���YDULDEOHV7\SH$X[�VL]H����X����^�
TXHU\� �TXHU\����"����

`�
�

VEXLOGHU� �QHZ�6WULQJ%XLOGHU�TXHU\���
VEXLOGHU�VHW&KDU$W�TXHU\�OHQJWK��������
�
���

TXHU\� �VEXLOGHU�WR6WULQJ����
���� ���

�
����LQVHUW�YDOXHV�LQ�WKH�VWULQJ�� ���
3UHSDUHG6WDWHPHQW�S6WDWHPHQW� �FRQQHFWLRQ�SUHSDUH6WDWHPHQW�TXHU\���
IRU��LQW�NH\V9DOXHV� ����NH\V9DOXHV�� �GDWD4XDQW,QVHUW��NH\V9DOXHV����^�

LQW�FRXQWHU� ����
IRU��LQW�N� ����N���YDULDEOHV7\SH$X[�VL]H����N����^�

LI��YDULDEOHV1DPH$X[�JHW�N��FRQWDLQV��LG���__�YDULDEOHV1DPH$X[�JHW�N��FRQWDLQV��,'���__�YDULDEOHV1DPH$X[�JHW�N��FRQWDLQV��IN���__�
S6WDWHPHQW�VHW,QW�FRXQWHU��NH\V9DOXHV���

`�HOVH�^�
LQW�LQGH[� �VZLWFK)�YDULDEOHV7\SH$X[�JHW�N����
VZLWFK��LQGH[��^�

FDVH����
S6WDWHPHQW�VHW,QW�FRXQWHU���������������
EUHDN��

FDVH����
S6WDWHPHQW�VHW6WULQJ�FRXQWHU���%(1&+0$5.�7(67,1*����
EUHDN��

FDVH����
S6WDWHPHQW�VHW)ORDW�FRXQWHU��������������
EUHDN��

FDVH����
S6WDWHPHQW�VHW'DWH�FRXQWHU��MDYD�VTO�'DWH�YDOXH2I�����������������

`�
`�
FRXQWHU����

`�
����([HFXWH�VLQJOH�TXHU\�RU�EDWFK���������������������������������
LI��%$7&+B352&(66,1*�  �IDOVH��^�

S6WDWHPHQW�H[HFXWH8SGDWH����
`�
LI��%$7&+B352&(66,1*�  �WUXH��̂ �

S6WDWHPHQW�DGG%DWFK����
`�
���� ���

LQVHUW0HVVDJH/LVW�DGG��9DOXHV�LG������NH\V9DOXHV������LQVHUWHG�LQ������W1DPH���������

`�
LI��%$7&+B352&(66,1*�  �WUXH��^�

S6WDWHPHQW�H[HFXWH%DWFK����
FRQQHFWLRQ�FRPPLW����

`�
IXQFWLRQ0HVVDJHV�DGG�LQVHUW0HVVDJH/LVW���

`�FDWFK��64/([FHSWLRQ�H��^�



����
�

6\VWHP�RXW�SULQWOQ�H���
`�

`�
��
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�

����'HOHWH�%DWFK�RI�(OHPHQWV�IURP�WDEOH���������������������������������������
SXEOLF�VWDWLF�LQW�GHOHWH�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��LQW�TXDQW'HOHWH��ERROHDQ�6+2:B35,17B0(66$*(6��ERROHDQ�%$7&+B352&(66,1*��WKURZV�64/([�

����2SWLRQ�WR�H[HFXWH�EDWFK�SURFHVVLQJ������������������������������������
LI��%$7&+B352&(66,1*�  �WUXH��^�

FRQQHFWLRQ�VHW$XWR&RPPLW�IDOVH���
`�
���� ���
6WULQJ�TXHU\� �����
WU\�^�

TXHU\� ��'(/(7(�)520�����W1DPH�����:+(5(�LG����W1DPH����� �"���
3UHSDUHG6WDWHPHQW�SV� �FRQQHFWLRQ�SUHSDUH6WDWHPHQW�TXHU\���
/LVW�2EMHFW!�GHOHWH0HVVDJH/LVW� �QHZ�$UUD\/LVW�!����
IRU��LQW�LG� ����LG�� �TXDQW'HOHWH��LG����^�

SV�VHW,QW����LG���
����([HFXWH�VLQJOH�TXHU\�RU�EDWFK���������������������������������
LI��%$7&+B352&(66,1*�  �WUXH��^�

SV�DGG%DWFK����
`�HOVH�^�

SV�H[HFXWH8SGDWH����
`�
���� ���
6WULQJ�GHOHWH0HVVDJH� ��/LQH������LG������7DEOH������W1DPH�����������'HOHWHG���
GHOHWH0HVVDJH/LVW�DGG�GHOHWH0HVVDJH���

`�
SV�H[HFXWH%DWFK����
FRQQHFWLRQ�FRPPLW����
IXQFWLRQ0HVVDJHV�DGG�GHOHWH0HVVDJH/LVW���
UHWXUQ����

`�FDWFK��64/([FHSWLRQ�H��^�
UHWXUQ����

`�
`�
���� ���

�
����8SGDWH�%DWFK�RI�(OHPHQWV�IURP�WDEOH���������������������������������������
SXEOLF�VWDWLF�LQW�XSGDWH�&RQQHFWLRQ�FRQQHFWLRQ��6WULQJ�W1DPH��6WULQJ�YDULDEOH1DPH��6WULQJ�YDULDEOH7\SH��6WULQJ�YDULDEOH9DOXH��LQW�TXDQW8SGDWH��ERR�

LI��%$7&+B352&(66,1*�  �WUXH��^�
FRQQHFWLRQ�VHW$XWR&RPPLW�IDOVH���

`�
6WULQJ�TXHU\� �����
/LVW�2EMHFW!�XSGDWH0HVVDJH/LVW� �QHZ�$UUD\/LVW�!����

�
WU\�^�

TXHU\� ��83'$7(�����W1DPH�����6(7�����YDULDEOH1DPH����� �"������:+(5(�LG����W1DPH����� �"���
3UHSDUHG6WDWHPHQW�SV� �FRQQHFWLRQ�SUHSDUH6WDWHPHQW�TXHU\���
IRU��LQW�LG� ����LG�� �TXDQW8SGDWH��LG����^�

LQW�LQGH[� �VZLWFK)�YDULDEOH7\SH���
VZLWFK��LQGH[��^�

FDVH����
SV�VHW,QW����,QWHJHU�SDUVH,QW�YDULDEOH9DOXH����
EUHDN��

FDVH����
SV�VHW6WULQJ���������YDULDEOH9DOXH���
EUHDN��

FDVH����
SV�VHW)ORDW����)ORDW�SDUVH)ORDW�YDULDEOH9DOXH����
EUHDN��

FDVH����
SV�VHW'DWH����MDYD�VTO�'DWH�YDOXH2I�YDULDEOH9DOXH����
EUHDN��

`�
SV�VHW,QW����LG���
����([HFXWH�VLQJOH�TXHU\�RU�EDWFK���������������������������������
LI��%$7&+B352&(66,1*�  �WUXH��^�

SV�DGG%DWFK����
`�HOVH�^�

SV�H[HFXWH8SGDWH����
`�
���� ���

�
XSGDWH0HVVDJH/LVW�DGG��/LQH������LG������7DEOH������W1DPH�������

����9DULDEOH������YDULDEOH1DPH�������
����7\SH������YDULDEOH7\SH�������
����8SGDWHG�LQ�LG� �����LG���

�

`�
LI��%$7&+B352&(66,1*�  �WUXH��^�

SV�H[HFXWH%DWFK����
FRQQHFWLRQ�FRPPLW����

`�
IXQFWLRQ0HVVDJHV�DGG�XSGDWH0HVVDJH/LVW���
UHWXUQ����

`�FDWFK��64/([FHSWLRQ�H��^�
UHWXUQ����

`�
`�
���� ���
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�

����*DWKHU�DOO�VLQWD[HV�RI�GDWD�EDQNV�YDULDEOHV�������������������������������
SULYDWH�VWDWLF�LQW�VZLWFK)�6WULQJ�YDULDEOH7\SH��^�

VZLWFK��YDULDEOH7\SH��^�
FDVH��,17���

UHWXUQ����
FDVH��,17(*(5���

UHWXUQ����
FDVH��LQW����

UHWXUQ����
FDVH��9$5&+$5���

UHWXUQ����
FDVH��YDUFKDU���

UHWXUQ����
FDVH��)/2$7���

UHWXUQ����
FDVH��IORDW����

UHWXUQ����
FDVH��'$7(���

UHWXUQ����
FDVH��GDWH���

UHWXUQ����
`�
UHWXUQ����

`�
���� ���

`
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�

'�±�$OJRULWPR�GH�(VFULWD�QR�([FHO�
�
SDFNDJH�DSSWFF��
�
�

�

�

� #DXWKRU�5DIKDHO�

��

�
LPSRUW�RUJ�DSDFKH�SRL�VV�XVHUPRGHO�&HOO��
LPSRUW�RUJ�DSDFKH�SRL�VV�XVHUPRGHO�5RZ��
LPSRUW�RUJ�DSDFKH�SRL�[VVI�XVHUPRGHO�;66)6KHHW��
LPSRUW�RUJ�DSDFKH�SRL�[VVI�XVHUPRGHO�;66):RUNERRN��
�
LPSRUW�MDYD�LR�)LOH1RW)RXQG([FHSWLRQ��
LPSRUW�MDYD�LR�)LOH2XWSXW6WUHDP��
LPSRUW�MDYD�LR�,2([FHSWLRQ��
�
SXEOLF�FODVV�:ULWHU([FHO�^�

SXEOLF�YRLG�ZULWH�2EMHFW>@>@�GDWDW\SHV��6WULQJ�),/(B1$0(��^�

;66):RUNERRN�ZRUNERRN� �QHZ�;66):RUNERRN����
;66)6KHHW�VKHHW� �ZRUNERRN�FUHDWH6KHHW��'DWDW\SHV�LQ�-DYD����

�
LQW�URZ1XP� ����
IRU��2EMHFW>@�GDWDW\SH���GDWDW\SHV��^�

5RZ�URZ� �VKHHW�FUHDWH5RZ�URZ1XP�����
LQW�FRO1XP� ����
IRU��2EMHFW�ILHOG���GDWDW\SH��^�

&HOO�FHOO� �URZ�FUHDWH&HOO�FRO1XP�����
LI��ILHOG�LQVWDQFHRI�6WULQJ��^�

FHOO�VHW&HOO9DOXH��6WULQJ��ILHOG���
`�HOVH�LI��ILHOG�LQVWDQFHRI�,QWHJHU��^�
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