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���6RXWK��WK�6WUHHW�
0LQQHDSROLV��0LQQHVRWD�
������

7HOHSKRQH�� ����������������

ZZZ�HUP�FRP�

��&RS\ULJKW������E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH
UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50��

0HPRUDQGR�7pFQLFR�

3DUD� 'RZ�&KHPLFDO�&RPSDQ\�
-HII�+HUW]LQJ��'LUHWRU�7pFQLFR²2SHUDo}HV�HP�&DYHUQDV²$UPD]HQDPHQWR�QD�
0LQHUDomR�
$�3��%HXWHO�%OGJ�������6+�����
/DNH�-DFNVRQ��7;�������

3RU� (50�

'DWD� ���GH�VHWHPEUR�GH������

5HIHUrQFLD� ��������

$VVXQWR� $YDOLDomR�GR�'HVHQYROYLPHQWR�GH�'ROLQDV�QDV�2SHUDo}HV�GH�([WUDomR�GH�
6DOPRXUD�HP�0DWDUDQGLED�

3UH]DGR�-HII��

$�(QYLURQPHQWDO�5HVRXUFHV�0DQDJHPHQW��(50��WHP�R�SUD]HU�GH�HQYLDU�HVWD�DYDOLDomR�GDV�
SRVVtYHLV�FDXVDV�GD�IRUPDomR�UHFHQWH�GH�XPD�GROLQD�SUy[LPD�j�iUHD�GDV�RSHUDo}HV�GH�
PLQHUDomR�GH�GLVVROXomR�SURIXQGD�GD�'RZ�QD�,OKD�GH�0DWDUDQGLED��%DKLD��%UDVLO��)LJXUD�����$V�
FDXVDV�SRWHQFLDLV�LQFOXHP�D�SUHVHQoD�GH�FDPDGDV�GH�FDOFiULR��IUDWXUDV��FKXYDV�IRUWHV��
ERPEHDPHQWR�HP�iJXDV�UDVDV�RX�RSHUDo}HV�GH�PLQHUDomR�SURIXQGD��3RU�VROLFLWDomR�GD�'RZ��
HVVD�DYDOLDomR�VH�FRQFHQWURX�QD�SUREDELOLGDGH�GH�IRUPDomR�GH�GROLQD�GHYLGR�D�IDWRUHV�QDWXUDLV�H�
ERPEHDPHQWR�GH�iJXDV�VXEWHUUkQHDV�UDVDV�TXH�SRGHULDP�SRWHQFLDOPHQWH�DFHOHUDU�R�
GHVHQYROYLPHQWR�QDWXUDO�GDV�GROLQDV��

(QWUH�DV�TXHVW}HV�FRORFDGDV�SHOD�'RZ��DEDL[R�VmR�DSUHVHQWDGDV�DV�PDLV�UHOHYDQWHV��

([LVWH�DOJXPD�HYLGrQFLD�GH�XP�DPELHQWH�FiUVWLFR�QDWXUDO�GHQWUR�GD�iUHD�GH�LQWHUHVVH"�

$V�FDXVDV�QDWXUDLV��FRPR�HYHQWRV�GH�FKXYDV�IRUWHV�RX�SDGU}HV�GH�HURVmR�ORFDO��DVVRFLDGRV�
D�FRQGLo}HV�JHROyJLFR�HVWUXWXUDLV��SRGHP�UHVXOWDU�HP�IRUPDo}HV�GH�GROLQDV�QD�iUHD"�

([LVWHP�TXDLVTXHU�FDPLQKRV�SUHIHUHQFLDLV�SRWHQFLDLV�TXH�SRGHULDP�UHVXOWDU�QR�FRQWDWR�GD�
iJXD�GRFH�VXSHUILFLDO�FRP�VROXomR�VDOLQD�SURIXQGD�RX�RXWUDV�IRUPDo}HV�FiUVWLFDV"��

2V�IHQ{PHQRV�FiUVWLFRV�QDWXUDLV�SRGHULDP�VHU�DFHOHUDGRV�RX�LQGX]LGRV�SRU�DWLYLGDGHV�FRPR�
LQWHQVLILFDomR�GR�ERPEHDPHQWR�GRV�SRoRV�GH�iJXD�RX�DXPHQWR�GD�LQILOWUDomR�QD�EDUUDJHP�
H[LVWHQWH�SHUWR�GDV�]RQDV�GH�IDOKD"�

3UREOHPDV�GH�LQWHJULGDGH�GRV�SRoRV�UDVRV�SRGHP�WHU�FRQWULEXtGR�SDUD�D�IRUPDomR�GD�GROLQD"�

'DGRV��PDSDV�H�HVWXGRV�H[LVWHQWHV�VREUH�DV�FRQGLo}HV�JHROyJLFDV�H�KLGURJHROyJLFDV�GD�iUHD�
IRUDP�UHYLVDGRV�SDUD�GHVHQYROYHU�XP�PRGHOR�FRQFHLWXDO�GR�ORFDO�H�DYDOLDU�SRVVtYHLV�FDXVDV�
QDWXUDLV�GD�GROLQD��(PERUD�QmR�VHMD�SRVVtYHO�FRQFOXLU�TXH�IDWRUHV�QDWXUDLV�FRQWULEXtUDP�SDUD�D�
IRUPDomR�GD�iUHD�FRODSVDGD��HVVDV�FRQGLo}HV�QDWXUDLV�H�IDWRUHV�UDVRV�SRGHULDP�WHU�FRQWULEXtGR�
SDUD�D�IRUPDomR�GD�GROLQD��2�FHQiULR�PDLV�SURYiYHO�QmR�UHODFLRQDGR�j�PLQHUDomR�SURIXQGD�UHTXHU�
iJXD�VXEWHUUkQHD�HP�PRYLPHQWR�UiSLGR�DR�ORQJR�GH�FDPLQKRV�SUHIHUHQFLDLV��IUDWXUDV���GLVVROXomR�



(50� ���GH�VHWHPEUR�GH������
��������
3DJ���GH����

��&RS\ULJKW������E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH
UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50�

GR�FLPHQWR�FDOFiULR�GH�DUHQLWRV�IULiYHLV��VHJXLGD�SHOD�ODYDJHP�GH�VHGLPHQWRV�H�FULDomR�GH�FDQDLV�
GH�HVSDoRV�YD]LRV��2�IOX[R�UiSLGR�GH�iJXDV�VXEWHUUkQHDV�SRGH�WHU�VLGR�LQGX]LGR�SRU����DQRV�GH�
ERPEHDPHQWR�GH�iJXDV�VXEWHUUkQHDV�GH�XP�SRoR�GH�iJXD�SUy[LPR��DXPHQWDQGR�D�LQILOWUDomR�GR�
UHVHUYDWyULR��&KXYDV�IRUWHV�RX�XP�DXPHQWR�QR�QtYHO�GD�iJXD�GR�UHVHUYDWyULR�SRGHP�
HYHQWXDOPHQWH�SURYRFDU�R�FRODSVR�GD�FREHUWXUD�GH�DUHQLWR�GR�V��FRQGXWR�V���9iULDV�OLQKDV�GH�
HYLGrQFLD�TXH�SRWHQFLDOPHQWH�DSRLDP�HVVH�FHQiULR�VmR�GHVFULWDV�QDV�VHo}HV�D�VHJXLU��

,1752'8d­2�(�+,67Ï5,&2�'2�6,7(

$�GROLQD�GH�0DWDUDQGLED��³D�GROLQD´��IRUPRX�VH�QD�VXSHUItFLH�GR�VROR�HQWUH�RV�GLDV����GH�0DUoR�H�
���GH�0DLR�GH�������GH�DFRUGR�FRP�D�FRPSDUDomR�IHLWD�D�SDUWLU�GDV�LPDJHQV�GH�VDWpOLWH�H�D�
GHVFREHUWD�GD�GROLQD��(VWD�UHYLVmR�LQFOXLX�GDGRV�GLVSRQtYHLV�GR�ORFDO�UHOHYDQWHV�SDUD�D�IRUPDomR�
GH�GROLQDV��EHP�FRPR�OLWHUDWXUD�DFDGrPLFD��2V�GDGRV�UHYLVDGRV�LQFOXtUDP�SHUILV�GRV�SRoRV��
PHGLo}HV�GR�QtYHO�GH�iJXD��GDGRV�GD�TXDOLGDGH�GD�iJXD��GDGRV�GH�SUHFLSLWDomR��UHVXPR�GRV�
UHODWyULRV�GH�LQYHVWLJDo}HV�JHRItVLFDV��REVHUYDo}HV�SRU�LQWHUIHURPHWULD�SRU�UDGDU�GH�DEHUWXUD�
VLQWpWLFD��,Q6$5���OHYDQWDPHQWR�VtVPLFRV�SDVVLYRV��PHGLo}HV�GH�VXEVLGrQFLD��OHYDQWDPHQWRV�FRP�
GURQHV�H�HVWUDWLJUDILD�ORFDO��2�,QVWLWXWR�GH�*HRPHFkQLFD�GH�/HLS]LJ��$OHPDQKD��UHDOL]RX�
DQWHULRUPHQWH�XPD�DQiOLVH�JHRPHFkQLFD�GDV�SRWHQFLDLV�FDXVDV�UHODFLRQDGDV�D�PLQHUDomR�GH�
VDOPRXUD�SDUD�D�IRUPDomR�GH�GROLQD��R�TXDO�QmR�VHUi�FRQVLGHUDGR�HP�GHWDOKHV�QHVWH�UHODWyULR��

$�)LJXUD����DSUHVHQWD�D�ORFDOL]DomR�GD�GROLQD��FRP�UHSUHVHQWDomR�GDV�SURIXQGDV�GH�PLQHUDomR�
�XPD�YLVWD�DPSOLDGD�GD�iUHD�SUy[LPD�j�GROLQD�p�DSUHVHQWDGD�QD�)LJXUD�����$�GROLQD�GHVHQYROYHX�
VH�D�OHVWH�GR�VLVWHPD�SULPiULR�GH�FDYHUQDV�FRQHFWDGDV��GHQRPLQDGR�6LVWHPD�&RPXP�GH�
&DYHUQDV��&&6�±�&RPPRQ�&DYHUQ�6\VWHP���2�&&6�IRL�JHUDGR�HP�FRQVHTXrQFLD�GD�PLQHUDomR�
GD�IRUPDomR�GH�VDO�HQWUH�RV�SRoRV�GH�H[WUDomR�QD�GpFDGD�GH�����$V�RSHUDo}HV�GR�&&6�IRUDP�
LQWHUURPSLGDV�GHYLGR�DR�ULVFR�GH�FRODSVR�GD�FREHUWXUD�H�GD�VXSHUItFLH�GH�VXEVLGrQFLD��5(�63(&�
�������2XWUDV�FDUDFWHUtVWLFDV�GH�LQWHUHVVH�LQFOXHP�R�UHVHUYDWyULR�GH�iJXD�VXSHUILFLDO�D�RHVWH�GD�
GROLQD�H�XPD�VpULH�GH�OLQHDPHQWRV�HVWUXWXUDLV��FDUDFWHUtVWLFDV�OLQHDUHV�QD�VXSHUItFLH�GD�7HUUD�TXH�
SRGHP�VHU�H[SUHVV}HV�GH�HVWUXWXUDV�VXEWHUUkQHDV��FRPR�IDOKDV�RX�IUDWXUDV��GLVFXWLGRV�
SRVWHULRUPHQWH�QHVWH�UHODWyULR��

1mR�IRUDP�LGHQWLILFDGDV�RXWUDV�FDYLGDGHV��FDYHUQDV�H�FDUDFWHUtVWLFDV�FiUVWLFDV�QD�LOKD�FRP�EDVH�
HP�XPD�UHYLVmR�GDV�WHFQRORJLDV�GH�LPDJHQV�GH�VDWpOLWH�GLVSRQtYHLV��2V�GDGRV�GR�,Q6$5�XVDGRV�
SHOD�'RZ�SDUD�PRQLWRUDU�PXGDQoDV�QD�VXSHUItFLH�WRSRJUiILFD��p�GH�YDORU�OLPLWDGR�SDUD�R�
PDSHDPHQWR�GH�GROLQDV�H[LVWHQWHV��D�EDL[D�UHVROXomR�HVSDFLDO�p�PHQRU�GR�TXH�DV�GLPHQV}HV�
WtSLFDV�GH�XPD�GROLQD��1R�HQWDQWR��R�PRQLWRUDPHQWR�SRU�,Q6$5�GLIHUHQFLDO�SRGH�PHGLU�D�
GHIRUPDomR�HP�HVFDOD�GH�FHQWtPHWUR�D�PLOtPHWUR�GD�VXSHUItFLH��SHUPLWLQGR�D�GHWHFomR�SRWHQFLDO�
GH�SUHFXUVRUHV�GH�GROLQDV��&RP�PDLRU�UHVROXomR��GHWHFomR�HYDULDomR�GD�OX]��/L'$5�±�/LJKW�
'HWHFWLRQ�$QG�5DQJLQJ���p�PDLV�DGHTXDGD�GR�TXH�R�,Q6$5�SDUD�R�PDSHDPHQWR�GH�GROLQDV�
H[LVWHQWHV��PDV�QmR�IRUDP�FROHWDGDV�QR�ORFDO��SRLV�QmR�VXSRUWDP�R�PRQLWRUDPHQWR�GD�GHIRUPDomR�
SUHFXUVRUD���7KHURQ�DQG�(QJHOEUHFKW��������
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������)LJXUD����0DSD�GR�6LWH
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��&RS\ULJKW������E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH
UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50��

*(20(75,$�'$�'2/,1$�

$�GROLQD�p�FDUDFWHUL]DGD�SRU�VHWH�SDUkPHWURV�PRUIRPpWULFRV�SULQFLSDLV��.REDO�HW�DO��������
GLVSRQtYHLV�D�SDUWLU�GD�IRWRJUDPHWULD�SRU�GURQH�UHDOL]DGD�SHOD�'RZ�HP�MXQKR�GH�������)LJXUD����H�
UHYLVmR�GDV�LPDJHQV�GH�VDWpOLWH��2V�SDUkPHWURV�VmR�OLVWDGRV�QD�7DEHOD����

)LJXUD����)RWRJUDPHWULD�GD�GROLQD�IHLWD�SRU�GURQH

)RQWH��2UWR3L[HO������

7DEHOD����3DUkPHWURV�PRUIRPpWULFRV�GD�GROLQD�GH�0DWDUDQGLED�

3DUkPHWUR� 0HGLGD�

/DUJXUD�GR�(L[R�0DLRU� ������PHWURV�

/DUJXUD�GR�(L[R�0HQRU� ������PHWURV�

3URIXQGLGDGH� �����PHWURV�

3URSRUomR�GH�DORQJDPHQWR��5H�� ������DORQJDGR�

$]LPXWH�GR�(L[R�0DLRU� 1��������(�

'LVWkQFLD�GD�OLQKD�GH�FRVWD� a����PHWURV�

'H�DFRUGR�FRP�%DVVR�HW�DO����������GROLQDV�WrP�TXDWUR�JUXSRV�GH�FODVVLILFDomR�EDVHDGR�QD�
SURSRUomR�GH�DORQJDPHQWR��5H���GHILQLGD�FRPR�D�SURSRUomR�HQWUH�R�HL[R�PDLRU�H�R�HL[R�PHQRU���L��
FLUFXODU�H�VXE�FLUFXODU��5H� ���������LL��HOtSWLFD���������5H� ���������LLL��VXE�HOtSWLFD���������5H�
������H��LY��DORQJDGD��5H�!�������$�GROLQD�p�FODVVLILFDGD�FRPR�DORQJDGD�FRP�R�D]LPXWH�GH�HL[R�
PDLRU�HP�1��������(��FRPR�DSUHVHQWDGR�QD�7DEHOD����'ROLQDV�IRUPDGDV�HP�OHLWR�URFKRVR�SHOR�
FRODSVR�GH�FDYHUQDV��FRQKHFLGRV�FRPR�GROLQDV�GH�FRODSVR��WHQGHP�D�VHU�PDLV�FLUFXODUHV�SRUTXH�
R�SURFHVVR�GH�SDUDGD�VXDYL]D�TXDLVTXHU�LUUHJXODULGDGHV�QR�SDGUmR�GH�IUDWXUD�TXH�OHYDUDP�j�
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��������
3DJ���GH����

��&RS\ULJKW������E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH
UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50�

GLVVROXomR�GD�URFKD�VRO~YHO�DEDL[R��:DOWKDP�HW�DO���������$�IRUPD�DORQJDGD�GHVVD�GROLQD�VXJHUH�
TXH�HOD�SRGH�HVWDU�SRWHQFLDOPHQWH�DVVRFLDGD�D�XPD�IDOKD�RX�IUDWXUD��DR�LQYpV�GH�XP�FRODSVR�GH�
XP�DPSOR�HVSDoR�YD]LR��

&21),*85$d­2�*(2/Ï*,&$�

$�HVWUDWLJUDILD�GR�VLWH�IRL�FRPSLODGD�D�SDUWLU�GH�UHJLVWURV�GH�SHUILV�GH�SHUIXUDomR�H�IRQWHV�GH�
OLWHUDWXUD�GD�'RZ��)RQVHFD�������'D�6LOYD�HW�DO���������$V�LQIRUPDo}HV�GLVSRQtYHLV�IRUDP�
UHYLVDGDV�SDUD�SURFXUDU�D�SUHVHQoD�GH�URFKDV�VXVFHWtYHLV�j�GLVVROXomR�H�IRUPDomR�QDWXUDO�GH�
FDYHUQDV��(QTXDQWR�D�PDLRULD�GDV�IRUPDo}HV�VHGLPHQWDUHV�DFLPD�GDV�FDPDGDV�GH�VDO�H[WUDtGDV�
SHOD�'RZ�p�FRPSRVWD�GH�DUHQLWRV�FRQVROLGDGRV��H[LVWHP�XQLGDGHV�GH�FDOFiULR�H�RXWUDV�FDPDGDV�
GH�URFKDV�FDOFiULDV�QDV�XQLGDGHV�VHGLPHQWDUHV�VXSHULRUHV��$�7DEHOD���GHVFUHYH�D�HVWUDWLJUDILD�
ORFDO�FRP�D�SUHVHQoD�GH�URFKDV�FDOFiULDV��

7DEHOD����(VWUDWLJUDILD�GR�6LWH

'HVFULomR�/LWROyJLFD�
(VSHVVXUD�
�PHWURV��

;LVWR�H�DUHQLWR�LQWHUFDODGRV��PDUJD��WLSLFDPHQWH���±����GH�
FDUERQDWR���DUHQLWR�FLPHQWDGR�FRP�FDOFLWD�IULiYHO��[LVWR�
FDOFiULR��VLOWLWR��H�FDOFLOXWLWR��DXP�WLSR�GH�FDOFiUR�FRPSRVWR�
SUHGRPLQDQWHPHQWH�GH�DUJLOD�H�RX�VLOWH�FRP�JUmRV�GH�
FDUERQDWR�GH�WDPDQKR�VLOWH���

���±�����"��

;LVWR�FDUERQiWLFRV�H�IRVVLOtIHURV�H�VLOWLWR��DUHQLWR�IULiYHO��H�
OHQWHV�GH�PLFULWH��FDOFiULRV�PLFURFULVWDOLQRV���

����±�����

$UHQLWR�ILQR��KHWHURJrQHR��PDO�FDOVVLILFDGR���
HVWUDWLJUDILFDPHQWH�FUX]DGR�HP�FDPDGDV��FRP�
FRQJORPHUDGR�H�SHOLWD��ODPLWR���

����±�����

7RSR��0LFD[LVWR�ODPLQDGR��
0pGLD��$UHQLWR�GH�JUDQXORPHWULD�ILQD�PpGLD��LQWHUEDQGDGR�
FRP�[LVWR�H�FDOFiULR��
%DVH��6LOWLWR�H�[LVWR�FRP�FDOFiULR��DQLGULWD�H�J\SVXP��6DO�
JHPD��PDLV�GH����P�GH�HVSHVVXUD��HP�DOJXQV�
ORFDLV�6LOWVWRQHV�DQG�VKDOH�ZLWK�OLPHVWRQH��DQK\GULWH��DQG�
J\SVXP��5RFN�VDOW������P�WKLFN��LQ�VRPH�ORFDWLRQV��

���±����
����±�����
����±�������

SURIXQGLGDGH��
������±������P��

*QDLVVH�JUDQtWLFR� ��

$�XQLGDGH�GH�H[WUDomR�GH�VDO�GR�6LWH�HVWi�D�DSUR[LPDGDPHQWH�������PHWURV�DEDL[R�GD�VXSHUItFLH�
GR�VROR�H�WHP�FHUFD�GH����D����PHWURV�GH�HVSHVVXUD��2�5HODWyULR�GR�6HUYLoR�*HROyJLFR�GR�%UDVLO�
�*XLPDUmHV�HW�DO��������LQFOXL�XPD�ILJXUD�FRQFHLWXDO�PRVWUDQGR�GRPRV�VDOLQRV�H�GLDSLULVPR��RQGH�
R�GLDSLULVPR�p�XP�PHFDQLVPR�TXH�SRGHULD�DSUR[LPDU�R�VDO�GD�VXSHUItFLH��1R�HQWDQWR��DV�OLQKDV�
VtVPLFDV�GR�ORFDO�H�RV�UHJLVWURV�GH�SHUILV�GH�SHUIXUDomR�LQGLFDP�TXH�D�XQLGDGH�GH�VDO�p�XP�OHLWR�
SODQR�VHP�HYLGrQFLD�GH�GLDSLULVPR��2�WRSR�GD�XQLGDGH�GH�VDO�IRL�LGHQWLILFDGR�SHOD�'RZ�HP�������
FRPR�PRVWUDGR�QD�)LJXUD����
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3DJ���GH����

��&RS\ULJKW������E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH
UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50�

)LJXUD����7RSRJUDILD�GD�VXSHUItFLH�GH�VDO�

)RQWH��'2:�����

$�,OKD�GH�0DWDUDQGLED�p�XP�KRUVW��EORFR�GH�IDOKDV�GHOLPLWDGR�SRU�IDOKDV�QRUPDLV�DFHQWXDGDV��QR�
H[WUHPR�VXO�GR�5LIWH5HF{QFDYR��2�D]LPXWH�GRV�OLPLWHV�OHVWH�H�RHVWH�GDV�IDOKDV�VmR�PDSHDGRV�
FRPR�1���(�H�1���(��*XLPDUmHV�HW�DO���������+i�XPD�VpULH�GH�OLQHDPHQWRV�RULHQWDGRV�SDUDOHOD�
H�RUWRJRQDOPHQWH�j�ERUGD�GDV�IDOKDV��FRPR�PRVWUDGR�QD�)LJXUD�����

2�D]LPXWH�GR�HL[R�PDLRU�GD�GROLQD��1��������(��HVWi�DOLQKDGR�FRP�DV�IUDWXUDV�SULPiULDV�H�SDUDOHOR�
j�ERUGD�OHVWH�GD�IDOKD��+i�XPD�VpULH�GH�OLQHDPHQWRV�PDSHDGRV�TXH�VH�DOLQKDP�DR�HL[R�PDLRU�GD�
GROLQD�H�SRGHP�VHU�H[WUDSRODGRV�DR�ORQJR�GH�VHX�D]LPXWH�SDUD�DOLQKDU�FRP�XPD�VpULH�GH�
OLQHDPHQWRV�PDSHDGRV��*XLPDUmHV�HW�DO��������H�SHTXHQRV�GHVORFDPHQWRV�REVHUYDGRV�HP�XPD�
SHVTXLVD�VtVPLFD�UHDOL]DGD�SHUWR�GD�GROLQD��%RWHOKR��������$�)LJXUD���DSUHVHQWD�HYLGrQFLD�GR�
OLQHDPHQWR�TXH�VH�DOLQKD�FRP�R�HL[R�PDLRU�GD�GROLQD��
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³DUHQL]DomR´�QR�DUHQLWR�TXDUW]R]R�SRGHP�RFRUUHU�HP�HVFDODV�GH�WHPSR�VXSHULRUHV�D��������DQRV�
H�p�PDLV�FRPXP�HP�iUHDV�JHRORJLFDPHQWH�HVWiYHLV�Ki�PLOK}HV�GH�DQRV��0HFFKLD�HW�DO��������
:UD\�H�6DXUR��������'ROLQDV�HP�DUHQLWR�VmR�PDLV�FRPXPHQWH�³SVHXGR�FDUVWHV�´�RV�TXDLV�GLIHUHP�
GRV�VLVWHPDV�FiUVWLFRV�YHUGDGHLURV�Mi�TXH�HOHV�VmR�SURGX]LGRV�SRU�GUHQDJHP�RX�FRODSVR�DWUDYpV�
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$V�XQLGDGHV�GH�FDOFiULR�GH�FDPDGD�ILQD�QmR�FRVWXPDP�GHVHQYROYHU�FDYHUQDV�H[WHQVDV�SRUTXH�
WHQGHP�D�FRODSVDU�GHVPRURQDU�HP�HVFDODV�PHQRUHV��:DOWKDP�HW�DO���������(QWUHWDQWR��HVVDV�
IUDWXUDV�SRGHP�IRUQHFHU�YLDV�GH�IOX[R�SULPiULDV�SDUD�iJXD�GRFH��FRPR�SUHFLSLWDomR��YD]DPHQWR�
GR�UHVHUYDWyULR�RX�IOX[R�LQGX]LGR�DWUDYpV�GR�ERPEHDPHQWR��H�GLVVROYHU�XQLGDGHV�GH�SHGUD�
FDOFiULD�H�DUHQLWR�FLPHQWDGR�IULiYHO��7DEHOD�����$R�ORQJR�GH�XPD�IUDWXUD�SHUPHiYHO��HVVDV�
XQLGDGHV�SRGHP�VHU�SDUWLFXODUPHQWH�VXVFHWtYHLV�j�GLVVROXomR��HURVmR�H�IRUPDomR�GH�FDYHUQDV��
1R�HQWDQWR��R�VLJQLILFDGR�KLGUROyJLFR�GD�SHUPHDELOLGDGH�j�IUDWXUD�QmR�SRGH�VHU�FRQILUPDGR�VHP�
WHVWHV�DGLFLRQDLV�GH�DT�tIHURV�H�LQIRUPDo}HV�VREUH�R�QtYHO�GDV�iJXDV�VXEWHUUkQHDV�GH�PDLRU�
UHVROXomR��

+,'52/2*,$�

([LVWHP�VHLV�SRoRV�GH�DEDVWHFLPHQWR�GH�iJXD�QD�LOKD��3RoR�GH�ÈJXD�GH�0DWDUDQGLED��0::��
����DWp�0::������)LJXUD�����2V�UHJLVWURV�GH�SURGXomR�GHVVHV�SRoRV�GDWDGRV�GH������HVWDYDP�
GLVSRQtYHLV��FRP�ERPEHDPHQWR�WRWDO�H�ERPEHDPHQWR�GR�0::�����SORWDGRV�� �
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7DEHOD����1tYHO�GH�ÈJXD�(VWiWLFR�QRV�3RoRV�5DVRV�GH�%RPEHDPHQWR�

3RoR�
3URIXQGLGDGH�7RWDO�
�PHWURV��

1tYHO�GH�ÈJXD�(VWiWLFR��PHWURV���

'D�)LFKD�GH�6RQGDJHP� -XQKR������
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��� 6HWHPEUR�D�'H]HPEUR����������-XQKR����������PHWURV�DEDL[R�GR�WRSR�GR�IXUR�

2�0::�����HVWi�DSUR[LPDGDPHQWH�����PHWURV�D�QRUGHVWH�GD�GROLQD��)LJXUD�����FRP�����PHWURV�
GH�SURIXQGLGDGH��H�WHP�QtYHO�GH�iJXD�HVWiWLFR�GH�������PHWURV�TXDQGR�GH�VXD�LQVWDODomR�HP�
RXWXEUR�GH�������)LJXUD�����$WXDOPHQWH��R�QtYHO�GH�iJXD�HVWiWLFR�QR�0::�����SHUPDQHFH�HP�
WRUQR�GH����PHWURV�DEDL[R�GR�WRSR�GR�IXUR��VXJHULQGR�HQWmR�TXH�R�ERPEHDPHQWR�FRQWtQXR�GH�
iJXDV�VXEWHUUkQHDV�SRGH�WHU�FDXVDGR�GHFOtQLRV�UHJLRQDLV�QR�QtYHO�GD�iJXD��
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2�SHUILO�GR�SRoR�0::�����PRVWUD�FDPDGDV�OHQWHV�GH�FDOFiULR��DUJLOD�DUHQRVD�FDOFiULD��H�DUHQLWR�
FDOFiULR�LQWHUFDODGR�URFKDV�FDOFiULDV�H�XQLGDGHV�GH�URFKD�EDVDO��7UrV�GDV�HQWUDGDV�]RQDV�GH�
FDSWDomR�GHVVH�SRoR�HVWmR�ORFDOL]DGDV�HP�FDPDGDV�OHQWHV�GH�FDOFiULR��GH�������D���������������
D���������H��������D��������PHWURV�DEDL[R�GR�WRSR�GR�SRoR��$�)LJXUD���DSUHVHQWD�R�SHUILO�
OLWROyJLFR�GR�SRoR�HP�UHODomR�j�GROLQD�H�D�SUR[LPLGDGH�GR�UHVHUYDWyULR�VXSHUILFLDO�GH�iJXD��

(P�������IRL�REVHUYDGR�PDWHULDO�JUDQXODU�ILQR�QR�SRoR�0::������ID]HQGR�FRP�TXH�R�SRoR�WHQKD�
VLGR�FRORFDGR�IRUD�GH�VHUYLoR�DWp�VHU�OLPSR�H�UHDELOLWDGR�HP�MDQHLUR�GH�������D�WD[D�GH�
ERPEHDPHQWR�GR�0::�����IRL�SORWDGD�QD��
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2�SRoR�0::�����PRVWUDUDP�HYLGrQFLDV�GH�PLVWXUD�FRP�XPD�PDLRU�FRQFHQWUDomR�GH�FORUHWR�QD�
iJXD�DSyV�D�UHDELOLWDomR�GR�SRoR�HP�MDQHLUR�GH�������&RQFHQWUDo}HV�HOHYDGDV�GH�FORUHWR�
WDPEpP�IRUDP�PHGLGDV�HQTXDQWR�R�SRoR�HVWDYD�LQDWLYR�HP�MXQKR�GH�������ORJR�DSyV�D�
GHVFREHUWD�GD�GROLQD��7DEHOD�����$�FRQFHQWUDomR�GH�FORUHWR�GH�VyGLR�GLPLQXLX�DSyV�R�
ERPEHDPHQWR��LQGLFDQGR�FRQH[mR�SULPiULD�DR�DTXtIHUR�WUDQVPLVVLYR�GH�iJXD�GRFH�VRE�FRQGLo}HV�
HVWUHVVDQWHV�� �
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'DWD�GD�2EVHUYDomR� 1D&O��PLOLJUDPDV�SRU�OLWUR��

��-XQKR������ ������

��-XQKR������ ������

��-XQKR������ �������
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&RQFHQWUDo}HV�PDLV�DOWDV�GH�FORUHWR�SRGHP�VHU�DWULEXtGDV�j�LQWUXVmR�GH�iJXD�VDOJDGD�FDXVDGD�
SHOD�GHSUHVVmR�GR�OHQoRO�IUHiWLFR�UHJLRQDO�QR�DT�tIHUR�URFKRVR��QtYHO�GLQkPLFR�GD�iJXD�GH������
QD�)LJXUD�����RX�PLJUDomR�DVFHQGHQWH�GH�VDOPRXUD�GH�RSHUDo}HV�GH�PLQHUDomR�DQWHULRUHV��$�
FRQFHQWUDomR�Pi[LPD�REVHUYDGD�QR�0::�����IRL�GH��������PLOLJUDPDV�SRU�OLWUR��TXH�IRL�
UHJLVWUDGD�QD�%DtD�GH�7RGRV�RV�6DQWRV��)LJXUD�����&LUDQR��������&RQFHQWUDo}HV�HOHYDGDV�GH�
FORUHWR�SURYHQLHQWHV�GH�LQWUXVmR�GH�iJXD�VDOJDGD�RX�VDOPRXUD�SURIXQGD�QmR�SRGHP�VHU�
FRQILUPDGDV�RX�GHVFDUWDGDV�VHP�XPD�DQiOLVH�PDLV�DEUDQJHQWH�GD�TXDOLGDGH�GD�iJXD��

&RPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD����UHVXOWDGRV�GR�HQVDLR�GH�5HVLVWLYLGDGH�VXJHUHP�TXH�D�
iJXD�GRFH�SRGH�HVWDU�SUHVHQWH�SUy[LPR�j�GROLQD�HP�SURIXQGLGDGHV�GH����D����PHWURV��EDVHDGR�
QDV�FDUDFWHUtVWLFDV�GH�UHVLVWLYLGDGH��3DODFN\��������$�PDLRU�UHVLVWLYLGDGH�LGHQWLILFDGD�QR�UHODWyULR�
�%RWHOKR�������FRPR�XPD�SRVVtYHO�FRQFDYLGDGH�HVWi�GHQWUR�GD�IDL[D�HVSHUDGD�SDUD�DUHQLWR�VHFR��
(VSHUD�VH�TXH�XPD�FDYLGDGH�FKHLD�GH�DU�WHQKD�UHVLVWLYLGDGH�PDLRU�TXH�������RKP�SRU�PHWURV��
VHPHOKDQWH�DR�FDOFiULR��:DOWKDP�HW�DO���������
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2V�SRoRV�GH�H[WUDomR�GH�VDOPRXUD�SUy[LPRV�j�GROLQD��3RoR�GH�6DOPRXUD�GH�0DWDUDQGLED�>0%:@�
�������H�����HVWmR�VXSRVWDPHQWH�LQWHUOLJDGRV��&RP�EDVH�QRV�GDGRV�GR�VRQDU�FROHWDGRV�HQWUH������
H�������HVVHV�ORFDLV�QmR�IRUDP�FRQVLGHUDGRV�SDUWH�GR�&&6��5(���63(&��������PDV�DV�FDYHUQDV�
SRGHP�WHU�VH�H[SDQGLGR�GHVGH�HQWmR�DWUDYpV�GH�SURFHVVRV�GH�SDUDGDV�H�GLVVROXomR��'H�DFRUGR�
FRP�RV�OHYDQWDPHQWRV�GH�VRQDU�GH�������R�WHWR�GD�FDYHUQD�GR�0%:���KDYLD�SURJUHGLGR�SDUD�
FLPD�DWp�D�XQLGDGH�VXSHULRU�GH�DQLGULGR��)LJXUD�����

)LJXUD����&DYHUQD�GH�GLVVROXomR�GD�0%:���±�OHYDQWDPHQWR�SRU�VRQDU������

)RQWH��6HomR�WUDQVYHUVDO�GD�5(�63(&�������/LQHPDQHWRV�H�)DOKD�1RUPDO�PDSHDGR�SRU�*XLPDUmHV�HW�DO�������

2�DQWLJR�SRoR�GH�VDOPRXUD�0%:����DLQGD�HVWi�DEHUWR�SDUD�PRQLWRUDPHQWR�H�HVWi�ORFDOL]DGR�D�
VXGRHVWH�DR�ORQJR�GR�D]LPXWH�GR�HL[R�PDLRU�GD�GROLQD��&RPSDUDQGR�RV�QtYHLV�GH�IOXLGRV�PHGLGRV�
QR�0%:����������QtYHO�GH�IOXLGR�D������PHWURV��DEHUWR�D�������PHWURV�GH�SURIXQGLGDGH��FRP�R�
SRoR�GH�iJXD�0::�����������QtYHO�HVWiWLFR�HP�������PHWURV��FRP�YiULDV�WHODV�GH����D�����
PHWURV�GH�SURIXQGLGDGH��VXJHUH�XP�JUDGLHQWH�KLGUiXOLFR�YHUWLFDO�SDUD�FLPD�GH�DSUR[LPDGDPHQWH�
�������VHP�FRUUHomR�SDUD�HIHLWRV�GH�GHQVLGDGH���$�SHUILODJHP�ZLUHOLQH�GR�SRoR�GH�VDOPRXUD�GD�
'RZ�PRVWUD�TXH�R�GDQR�QmR�SURJUHGLX�DFLPD�GH�������PHWURV��
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6H�H[LVWLUHP�FDYLGDGHV�VXEWHUUkQHDV�RX�HVSDoRV�YD]LRV�GR�WLSR�FRQGXWR��DV�GROLQDV�SRGHP�
RFRUUHU�GH�IRUPD�QDWXUDO��SRU�H[HPSOR��WHUUHPRWRV��RX�SRU�YLEUDo}HV�FDXVDGDV�SHOR�KRPHP��SRU�
H[HPSOR�DWLYLGDGHV�GH�FRQVWUXomR���FDUUHJDPHQWR�FDUJD�QD�VXSHUItFLH��SRU�H[HPSOR�XP�
UHVHUYDWyULR�GH�iJXD���HQWUDGD�GH�iJXD�RX�FRPR�UHVXOWDGR�GD�GHVLGUDWDomR��$�FKDYH�SDUD�
GHVHQFDGHDU�XP�GROLQDPHQWR�p�D�SUHVHQoD�GH�XP�VLVWHPD�GH�FDYHUQDV�RX�FDQDLV�SUp�H[LVWHQWH��

1HQKXP�WHUUHPRWR�IRL�UHODWDGR�QD�UHJLmR�HP������QR�FDWiORJR�JOREDO��86*6��������2�
PRQLWRUDPHQWR�VtVPLFR�SUHYHQWLYR�HP�DQGDPHQWR�GHVGH����GH�DJRVWR�GH������ORFDOL]RX�PDLV�GH�
����HYHQWRV�VtVPLFRV�GH�PLFUR�WHUUHPRWRV�QD�iUHD�GH�LQWHUHVVH��FRP�XPD�PDJQLWXGH�Pi[LPD�GH�
������1DQRPHWULFV��������$�PDLRULD�GHVVHV�HYHQWRV�RFRUUHUDP�D�SURIXQGLGDGHV�HVWLPDGDV�HP�
DSUR[LPDGDPHQWH�����TXLO{PHWURV��H�SURYDYHOPHQWH�VmR�PDLV�SURIXQGRV�TXH�R�&&6��'LILFLOPHQWH��
PLFUR�WHUUHPRWRV�GH�EDL[D�PDJQLWXGH�FRP�KLSRFHQWURV�SURIXQGRV�GHVHQFDGHLHP�XP�GROLQDPHQWR�
QD�VXSHUItFLH�GHYLGR�j�DWHQXDomR��

'ROLQDPHQWRV�QDWXUDLV�HP�XP�FHQiULR�JHROyJLFR�IDYRUiYHO�VmR�IUHT�HQWHPHQWH�GHVHQFDGHDGRV�
SRU�HYHQWRV�GH�FKXYD��3DULVH��3LVDQR�H�9HQDUL��������$V�PHGLo}HV�GLiULDV�GH�SUHFLSLWDomR�GR�
SHUtRGR�GH�RFRUUrQFLD�GR�GROLQDPHQWR��PRVWUDP�XP�~QLFR�GLD�FRP�PDLV�GH�����PLOtPHWURV�GH�
SUHFLSLWDomR�����GH�DEULO��������R�TXH�QmR�p�DQRUPDO�SDUD�D�HVWDomR�FKXYRVD�ORFDO��'H�DFRUGR�
FRP�RV�UHJLVWURV�KRXYH�SHOR�PHQRV�XP�HYHQWR�GH�SUHFLSLWDomR�VXSHULRU�D�����PLOtPHWURV�SRU�DQR��
FRP�H[FHomR�GH�������)LJXUD�������

2�QtYHO�GH�iJXD�GR�UHVHUYDWyULR�VXSHUILFLDO�YDULRX�HP�����PHWURV�QRV�
~OWLPRV���DQRV��FRP�XPD�YDULDomR�DQXDO�Pi[LPD�GH������PHWURV�HP��������

)LJXUD������2�DXPHQWR�GR�QtYHO�GD�iJXD�GXUDQWH�R�GROLQDPHQWR�p�DWULEXtGR�j�YDULDELOLGDGH�VD]RQDO�
QRUPDO��
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)LJXUD�����3UHFLSLWDomR�GLiULD������±�����

)LJXUD�����1tYHO�GR�UHVHUYDWyULR�VXSHUILFLDO�GH�iJXD������±�����
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3266Ë9(/�02'(/2�&21&(,78$/�'(�'2/,1$0(172�1$785$/�

$�SDUWLU�GD�YLVmR�JHUDO�GRV�GDGRV�IRUQHFLGRV�GLVFXWLGRV�DFLPD�H�XPD�UHYLVmR�GD�
OLWHUDWXUD�VREUH�DPELHQWHV�VHPHOKDQWHV��D�GLVVROXomR�GH�HVWUDWRV�FDOFtIHURV�UDVRV�DR�
ORQJR�GH�XPD�IUDWXUD�SRGH�VHU�XPD�H[SOLFDomR�SRVVtYHO�SDUD�D�IRUPDomR�GD�GROLQD���

%DVHDGR�HP�YiULDV�OLQKDV�GH�HYLGrQFLDV�TXH�PRVWUDP�FRQGLo}HV�IDYRUiYHLV�j�
IRUPDomR�GH�GROLQDV��LQFOXLQGR��

(VWUDWLJUDILD�GR�WRSR�URFKRVR�UDVR�TXH�LQFOXL�OLWRORJLD�VXVFHWtYHO�j�GLVVROXomR���

$�IRUPD�DORQJDGD�GD�GROLQD��DOLQKDGD�FRP�RV�OLQHDPHQWRV�PDSHDGRV��H�

2EVHUYDo}HV�GH�PDWHULDO�JUDQXODU�ILQR�QR�SRoR�GH�iJXD�0::������TXH�FRQILUPD�
D�SUHVHQoD�GH�FDPDGDV�IULiYHLV�GH�DUHQLWR�FDOFiULR�GH�JUmR�ILQR�H�GLVVROXomR�
QDWXUDO�GH�FLPHQWR�FDOFiULR���

&RPR�D�HVWUDWLJUDILD�GR�6LWH�QmR�LQFOXL�HVSHVVXUDV�VLJQLILFDWLYDV�GH�FDOFiULR�SXUR�TXH�
SRGHULDP�IDFLOLWDU�D�UiSLGD�GLVVROXomR�H�IRUPDomR�GH�HVSDoRV�YD]LRV��VHULD�QHFHVViULR�
XP�PHFDQLVPR�TXH�HQYROYD�D�IRUPDomR�GH�HVSDoRV�YD]LRV�HP�DUHQLWRV�IULiYHLV��(VVD�
KLSyWHVH�UHTXHU�iJXD�VXEWHUUkQHD�HP�PRYLPHQWR�UiSLGR��TXH�SRGH�VHU�LQGX]LGD�SRU�
ERPEHDPHQWR�HP�XP�SRoR�SUy[LPR�RX�LQGX]LGD�SRU�UHFDUJD�GH�UHVHUYDWyULR�H�IOX[R�
SUHIHUHQFLDO�DR�ORQJR�GH�IUDWXUDV��H�D�SUHVHQoD�GH�DUHQLWR�IULiYHO��

2V�IDWRUHV�KLGURJHROyJLFRV�QDWXUDLV�IDYRUiYHLV�j�IRUPDomR�GH�GROLQDV�DTXL�LQFOXHP�R�
IOX[R�SUHIHUHQFLDO�GH�iJXDV�VXEWHUUkQHDV�DR�ORQJR�GH�KRUL]RQWHV�GH�LQLFLDomR��SRU�
H[HPSOR�FDPDGDV�OHQWHV�GH�FDOFiULR���LQWHUVHomR�FRP�VLVWHPDV�GH�IUDWXUDV�
LQWHPSHUL]DGRV�SRU�LQILOWUDomR�GH�iJXD�H�SURSDJDomR�GR�FRODSVR�DWp�D�VXSHUItFLH��
3URFHVVRV�VLPLODUHV�VmR�REVHUYDGRV�QD�IRUPDomR�GH�GROLQDV�HP�DUHQLWR�HP�
6DULVDULxDPD�QD�9HQH]XHOD��6DXUR�HW�DO����������

1R�6LWH��RV�SURFHVVRV�GH�GLVVROXomR�QDWXUDO�SRGHP�WHU�VLGR�DFHOHUDGRV�RX�LQGX]LGRV�
SHOD�H[WUDomR�GH�iJXD�VXEWHUUkQHD�QR�DTXtIHUR�UDVR�QR�0::������EHP�FRPR�
DXPHQWR�GD�FDUJD�KLGUiXOLFD�GR�UHVHUYDWyULR�GH�iJXD��DR�ORQJR�GD�IUDWXUD��FRQIRUPH�
LOXVWUDGR�QD�)LJXUD�����2�ERPEHDPHQWR�FRQWtQXR�GH�iJXD�VXEWHUUkQHD�HP�WRGD�D�LOKD�
HP�FRQMXQWR�FRP�DOWD�YHORFLGDGH�GH�HQWUDGD�GH�iJXD�QR�SRoR�0::�����H�D�
SUR[LPLGDGH�GD�IUDWXUD��SRGHP�WHU�FRQWULEXtGR�SDUD�D�GLVVROXomR�GR�FLPHQWR�FDOFiULR�H�
HQIUDTXHFLGR�D�LQWHJULGDGH�GRV�DUHQLWRV�QD�iUHD��OHYDQGR�DR�GROLQDPHQWR��

2XWURV�HOHPHQWRV�TXH�FRQWULEXtUDP�LQFOXHP�IOX[RV�GH�UHFDUJD�UiSLGD�GR�UHVHUYDWyULR��
PRYHQGR�VH�DWUDYpV�GD�V��IUDWXUD�V��6:�1(��TXH�SRGHP�ODYDU�DV�SDUWtFXODV�PDLV�ILQDV�
SUHIHUHQFLDOPHQWH�DR�ORQJR�GD�IUDWXUD��H�FKXYDV�LQWHQVDV��DXPHQWDQGR�D�WHQVmR�
HIHWLYD�QD�FREHUWXUD��DXPHQWDQGR�R�SHVR�WRWDO�SRU�PHLR�GD�VDWXUDomR�GH�iJXD��
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)LJXUD�����0RGHOR�FRQFHLWXDO�GH�GLVVROXomR�VXSHUILFLDO�GH�FDOFiULR�

(PERUD�HVVH�PRGHOR�FRQFHLWXDO�VHMD�XPD�SRVVtYHO�H[SOLFDomR�SDUD�R�
GHVHQYROYLPHQWR�GH�XPD�GROLQD��HVVD�KLSyWHVH�SRGH�QmR�H[SOLFDU�FRPSOHWDPHQWH�
FRPR�XP�YROXPH�VXILFLHQWHPHQWH�JUDQGH�GH�DUHLD�H�FDOFiULR�SRGHULD�WHU�GHVHQYROYLGR�
XP�HVSDoR�YD]LR�HP�WDO�SURIXQGLGDGH��2�YROXPH�GD�GROLQD�p�PXLWR�JUDQGH�SDUD�VHU�
H[SOLFDGR�VRPHQWH�SHOR�ERPEHDPHQWR�GH�iJXD�VXEWHUUkQHD�QR�0::������*UDQGHV�
YROXPHV�GH�DUHLD�ILQD�FLPHQWDGD�FRP�FDOFiULR�SRGHP�WHU�PLJUDGR�SDUD�HVSDoRV�
DEHUWRV�SUy[LPRV�QR�VXEVROR��IUDWXUDV�DEHUWDV�RX�RXWURV�FDQDLV���PDV�HYLGrQFLDV�
VtVPLFDV��%RWHOKR�������VXJHUHP�TXH�QmR�IRUDP�HQFRQWUDGDV�FDUDFWHUtVWLFDV�
FiUVWLFDV��1R�HQWDQWR��D�SHVTXLVD�VtVPLFD�SRGH�QmR�VHU�VHQVtYHO�R�VXILFLHQWH�SDUD�
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ORFDOL]DU�FDUDFWHUtVWLFDV�ORFDLV�TXH��FRPELQDGDV��SRGHP�UHVXOWDU�HP�JUDQGHV�YROXPHV��
$�SUREDELOLGDGH�GH�FDXVDV�QmR�UHODFLRQDGDV�j�PLQHUDomR�SURIXQGD�GR�SRoR�XVDQGR�
HVWH�PRGHOR�FRQFHLWXDO�HP�SRWHQFLDO�p�GLVFXWLGD�DEDL[R��

352%$%,/,'$'(�'(�'2/,1$0(172�1$785$/�(0�
0$7$5$1',%$�

$�IRUPDomR�QDWXUDO�GH�GROLQDV�p�XP�SURFHVVR�FRPSOH[R�TXH�HQYROYH�YiULRV�IDWRUHV�H�
FRQGLo}HV�SUp�H[LVWHQWHV��e�PDLV�SURYiYHO�TXH�GROLQDV�VH�IRUPHP�HP�iUHDV�FRP�
FDUDFWHUtVWLFDV�FiUVWLFDV�SUHH[LVWHQWHV��FDYHUQDV�RX�FDQDLV���PDLV�SUy[LPDV�D�IUDWXUDV�
RX�IDOKDV�H���RX�SUy[LPDV�D�DWLYLGDGHV�VLJQLILFDWLYDV�GH�ERPEHDPHQWR�GH�iJXDV�
VXEWHUUkQHDV�FRP�DOWR�QtYHO�GH�GUHQDJHP��(PERUD�QmR�VHMD�SRVVtYHO�FRQFOXLU�TXH�
SRVVD�RFRUUHU�XP�GROLQDPHQWR�QDWXUDO�QR�ORFDO��VHP�LQIOXrQFLD�GDV�RSHUDo}HV�GH�
PLQHUDomR��D�DYDOLDomR�GRV�IDWRUHV�FKDYH�GHVFULWDV�DQWHULRUPHQWH�QRV�SHUPLWH�HVWLPDU�
D�VXVFHWLELOLGDGH�TXDOLWDWLYD�SDUD�R�GHVHQYROYLPHQWR�GH�GROLQDV�QR�FKmR��

8P�tQGLFH�GH�VXVFHWLELOLGDGH�UHODWLYD�IRL�GHVHQYROYLGR�SDUD�DMXGDU�D�DYDOLDU�VH�Ki�
SUREDELOLGDGHGH�RFRUUrQFLD�QDWXUDO�GH�GROLQDV�QD�,OKD�GH�0DWDUDQGLED��RX�
FRQWULEXLo}HV�GR�ERPEHDPHQWR�GH�iJXD�VXEWHUUkQHD�QRV�SRoRV�H�D�iJXD�GR�
UHVHUYDWyULR�VXSHUILFLDO��(VVD�DERUGDJHP�p�EDVHDGD�HP�PpWRGRV�GH�DYDOLDomR�GH�
YXOQHUDELOLGDGH�GDV�iJXDV�VXEWHUUkQHDV��0RUDUX�H�+DQQLJDQ�������TXH�XVDP�XPD�
PpGLD�SRQGHUDGD�GH�YiULRV�IDWRUHV�GH�ULVFR��&DGD�JDWLOKR�RX�FRQGLomR�LQGLYLGXDO�
UHFHEH�XP�YDORU�TXH�UHSUHVHQWD�VXD�SUREDELOLGDGH�GH�HVWDU�SUHVHQWH�QR�ORFDO�H�D�
UHOHYkQFLD�SDUD�D�IRUPDomR�GH�GROLQDV��9DORUHV�YDULDP�HQWUH����LPSURYiYHO�RX�
LUUHOHYDQWH��H����PXLWR�SURYiYHO�H�DOWDPHQWH�UHOHYDQWH�SDUD�D�IRUPDomR�GH�GROLQDV����

&DGD�tQGLFH�GH�SUREDELOLGDGH�LQGLYLGXDO�p�PXOWLSOLFDGR�SHOR�tQGLFH�GH�UHOHYkQFLD�H�D�
PpGLD�ILQDO�p�UHSUHVHQWDGD�SRU�XPD�PpGLD�QRUPDOL]DGD�GH�WRGDV�DV�PpGLDV�
LQGLYLGXDLV��(VVH�YDORU�p�HQWmR�FDWHJRUL]DGR�HP�XP�tQGLFH�GH�VXVFHWLELOLGDGH�JHUDO�
TXH�YDULD�GH�QHQKXP�ULVFR��QmR�VXVFHWtYHO�DR�GROLQDPHQWR���H�DOWR�ULVFR��PXLWR�
SURYiYHO�GH�RFRUUHU�GROLQDPHQWR���

3RU�H[HPSOR��VH�XPD�iUHD�WLYHU�FDUDFWHUtVWLFDV�FiUVWLFDV�FRQKHFLGDV��FRPR�FDYHUQDV�
RX�FDQDLV�QDWXUDLV��R�tQGLFH�GH�SUREDELOLGDGH�VHUi�DOWR��SUy[LPR�D����2�FRODSVR�GH�
FDYHUQDV�p�PXLWR�SURYiYHO�QDV�]RQDV�FiUVWLFDV��SRUWDQWR��D�UHOHYkQFLD�HP�WHUPRV�GH�
GHVHQYROYLPHQWR�GH�GROLQDV�p�PXLWR�DOWD�H��SRUWDQWR��XP�SHVR�GH���VHULD�DWULEXtGR�j�
FROXQD�GH�UHOHYkQFLD��UHVXOWDQGR�HP�XPD�DOWD�WD[D�GH�VXVFHWLELOLGDGH�j�GROLQDPHQWR�
QDWXUDO��3DUD�0DWDUDQGLED��QR�HQWDQWR��QmR�Ki�HYLGrQFLDV�GH�FRQGLo}HV�FiUVWLFDV�
H[LVWHQWHV��SRUWDQWR�D�SUREDELOLGDGH�SDUD�HVWH�LWHP�p�]HUR��HPERUD�D�UHOHYkQFLD�SDUD�R�
tQGLFH�GH�GHVHQYROYLPHQWR�GH�VXPLGRXURV�DLQGD�VHMD����(VWH�UHVXOWDGR�WHUi�XPD�
PpGLD�LQGLYLGXDO�LJXDO�D������PXOWLSOLFDGR�SRU�����

&DUDFWHUtVWLFDV�FiUVWLFDV��VH�SUHVHQWHV��VHULDP�VXILFLHQWHV�SDUD�DWULEXLU�XP�DOWR�tQGLFH�
GH�VXVFHWLELOLGDGH��1R�HQWDQWR��VH�R�IDWRU�QmR�HVWLYHU�SUHVHQWH�RX�IRU�LPSURYiYHO��
FRPR�p�R�FDVR�HP�0DWDUDQGLED��RXWURV�IDWRUHV��FRPR�SUR[LPLGDGH�FRP�IDOKDV��VmR�
DYDOLDGRV��8P�ORFDO�FRP�IDOKDV�H�IUDWXUDV�QmR�p�QHFHVVDULDPHQWH�SURSHQVR�D�
GROLQDPHQWR��1R�HQWDQWR��VH�KRXYHU�FDPDGDV�GH�FDOFiULR�H�ERPEHDPHQWR�VLJQLILFDWLYR�
GH�iJXDV�VXEWHUUkQHDV�H�FKXYDV�H[WUHPDV��D�SRVVLELOLGDGH�GH�GHVHQYROYLPHQWR�GH�
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GROLQDV�DXPHQWD��(VVD�PHWRGRORJLD�WHQWD�HVWLPDU�RV�HIHLWRV�FRPELQDGRV�GHVVDV�
YDULiYHLV�SDUD�JHUDU�XP�YDORU�JHUDO�GH�VXVFHWLELOLGDGH��

(PERUD�RV�YDORUHV�DWULEXtGRV�D�FDGD�IDWRU�DQDOLVDGR�VHMDP�XP�SRXFR�VXEMHWLYRV��
EDVHDGRV�QD�DYDOLDomR�GDV�LQIRUPDo}HV�H[LVWHQWHV��D�PDWUL]�SRGH�VHU�DOWHUDGD�FRP�
HVWLPDWLYDV�DOWHUQDWLYDV�SDUD�DYDOLDU�D�VHQVLELOLGDGH�JHUDO�GR�FRQMXQWR��$�DQiOLVH�SRGH�
VHU�H[SDQGLGD�DOpP�GR�HVFRSR�GHVVD�DYDOLDomR�SDUD�LQFOXLU�IDWRUHV�DUWLILFLDLV�
UHODFLRQDGRV�jV�RSHUDo}HV�GH�PLQHUDomR�SURIXQGD��

$�7DEHOD���DSUHVHQWD�XPD�DYDOLDomR�GH�VXVFHWLELOLGDGH�GRV�YiULRV�IDWRUHV�SDUD�
0DWDUDQGLED�H�D�MXVWLILFDWLYD�SDUD�FDGD�YDORU�p�GHVFULWD�DEDL[R��

&DUVWH�&DYHUQDV�H[LVWHQWHV��$�SUREDELOLGDGH�GH�FDYHUQDV�QDWXUDLV�SUy[LPDV�j�
VXSHUItFLH�RX�FDQDLV�FiUVWLFRV�QD�iUHD�GH�0DWDUDQGLED�p�FRQVLGHUDGD�GHVSUH]tYHO��
(VWD�FDUDFWHUtVWLFD�p�DOWDPHQWH�UHOHYDQWH�SRLV�R�ULVFR�GH�GROLQDPHQWR�HP�WHUUHQRV�
FiUVWLFRV��RQGH�H[LVWHP�FDYHUQDV��p�DOWR��

3UHVHQoD�GH�FDOFiULR��'HVFULo}HV�HVWUDWLJUiILFDV�PRVWUDUDP�D�SUHVHQoD�GH�
FDPDGDV�GH�FDOFiULR��PDV�FRP�PHQRV�GH����PHWURV�GH�HVSHVVXUD��)RL�DWULEXtGR�
XPD�SUREDELOLGDGH�GH�������PXLWR�EDL[D���2�FDOFiULR�p�XPD�URFKD�VRO~YHO�TXH�
JHUDOPHQWH�IRUPD�HVSDoRV�YD]LRV�H�FDYHUQDV�GH�GLVVROXomR�TXH�VmR�DOWDPHQWH�
UHOHYDQWHV�SDUD�D�IRUPDomR�GH�GROLQDV��

3UHVHQoD�GH�DUHQLWR�FDOFiULR�IULiYHO��'HVFULo}HV�HVWUDWLJUiILFDV�VXJHUHP�
HVSHVVXUD�DGHTXDGD�GHVVD�OLWRORJLD�SHUWR�GD�GROLQD�HP�TXHVWmR��8PD�
SUREDELOLGDGH�GH�������PXLWR�SURYiYHO��IRL�DWULEXtGD��$�GLVVROXomR�GD�FLPHQWDomR�
FDOFiULD�SRGH�HQIUDTXHFHU�R�DUHQLWR�D�SRQWR�GH�D�DUHLD�IULiYHO�VH�WRUQDU�PyYHO��R�
TXH�SRGH�VHU�UHOHYDQWH�SDUD�D�IRUPDomR�GH�GROLQDV��

3UR[LPLGDGH�GH�IUDWXUDV�IDOKDV��([LVWHP�YiULDV�IDOKDV�H�OLQHDPHQWRV�PDSHDGRV��
DOpP�GH�XPD�SHVTXLVD�VtVPLFD�TXH�LGHQWLILFD�XPD�IUDWXUD�TXH�DWUDYHVVD�D�GROLQD�
DR�ORQJR�GH�VHX�HL[R�PDLRU��8PD�SUREDELOLGDGH����DOWDPHQWH�SURYiYHO��IRL�
DWULEXtGD��)DOKDV�H�IUDWXUDV�SRGHP�WHU�]RQDV�TXHEUDGDV�UDFKDGDV�TXH�SRGHP�
DWXDU�FRPR�YLDV�GH�PLJUDomR�GH�IOXLGRV��UHVXOWDQGR�HP�PDLRU�SRWHQFLDO�GH�
GLOXLomR��R�TXH�p�DOWDPHQWH�UHOHYDQWH�SDUD�D�IRUPDomR�GH�GROLQDV�DFLPD�GH�FDQDLV�
GH�HVSDoRV�YD]LRV��

$XPHQWR�GD�SUHFLSLWDomR��$�GROLQD�VH�IRUPRX�QR�LQtFLR�GD�HVWDomR�FKXYRVD��8PD�
SUREDELOLGDGH�GH�������PXLWR�DOWD��IRL�DWULEXtGD��2FRUUrQFLD�GH�FKXYDV�IRUWHV�VmR��
GH�FHUWD�IRUPD��UHOHYDQWHV�SRLV�VmR�FRQKHFLGRV�SRU�GHVHQFDGHDU�GROLQDPHQWRV�VH�
DV�FRQGLo}HV�GR�VXEVROR�IRUHP�VXVFHWtYHLV�DR�FRODSVR��

3UR[LPLGDGH�GH�SRoRV�GH�ERPEHDPHQWR�H�TXHGD�GH�QtYHO�GH�iJXD��$V�TXHGDV�
UHJLRQDLV�GR�QtYHO�GD�iJXD�IRUDP�PHGLGDV�HP�WRGRV�RV�SRoRV��FRPR�UHVXOWDGR�GH�
GpFDGDV�GH�ERPEHDPHQWR��8PD�SUREDELOLGDGH�GH�������PXLWR�DOWD��IRL�DWULEXtGD��
(VVH�IDWRU�p�UHOHYDQWH��SRLV�DV�GROLQDV�JHUDOPHQWH�RFRUUHP�TXDQGR�RV�OHQoyLV�
IUHiWLFRV�VmR�UHEDL[DGRV�GHYLGR�DR�ERPEHDPHQWR�DQWURSRJrQLFR��UHVXOWDQGR�HP�
DXPHQWR�GD�WHQVmR�GH�IRUPDomR��

)OX[RV�YHUWLFDLV�GH�SUHVVmR��$�iUHD�HVWi�VRE�D�LQIOXrQFLD�GH�XP�UHVHUYDWyULR�
VXSHUILFLDO�GH�iJXD��H�RV�QtYHLV�GH�iJXD�QRV�DTXtIHURV�UDVRV�VmR�PDLV�DOWRV�GR�
TXH�DV�FDUJDV�KLGUiXOLFDV�SURIXQGDV�QR�VLVWHPD�GH�FDYHUQDV�GH�GLVVROXomR��
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UHVXOWDQGR�HP�JUDGLHQWHV�YHUWLFDLV��8PD�SUREDELOLGDGH�GH�������PXLWR�DOWD��IRL�
DWULEXtGD��2V�DOWRV�JUDGLHQWHV�KLGUiXOLFRV�SRGHP�OHYDU�D�IOX[RV�WXUEXOHQWRV�
UiSLGRV��IDYRUHFHQGR�D�HURVmR�H�GLVVROXomR�LQWHUQDV��SRWHQFLDOPHQWH�UHOHYDQWHV�
SDUD�D�IRUPDomR�GH�GROLQDV��

$V�WDEHODV�DEDL[R�LOXVWUDP�D�DYDOLDomR�GH�VXVFHWLELOLGDGH�GH�YiULRV�IDWRUHV�GLVFXWLGRV�
DQWHULRUPHQWH��H�DSUHVHQWD�D�PpGLD�ILQDO�H�R�tQGLFH�GH�VXVFHWLELOLGDGH�SDUD�R�6LWH��

ËQGLFH�GH�6XVFHWLELOLGDGH�

6HP�5LVFR� 0XLWR�%DL[R� %DL[R� 0RGHUDGR� $OWR� 0XLWR�$OWR�

�� ���� ���� ���� ���� ��

7DEHOD����$YDOLDomR�GH�6XVFHWLELOLGDGH�

)DWRU�
$YDOLDomR�GH�
3UREDELOLGDGH�

3UREDELOLGD
GH�

�9DORU��

5HOHYkQFLD�
�3HVR��

0pGLD��
�3HVR�[�
9DORU��

([LVWrQFLD�GH�
FDUVWHV�FDYHUQDV�

,PSURYiYHO� �� �� ��

3UHVHQoD�GH�FDOFiULR�
0RGHUDGDPHQW
H�3URYiYHO�

����� �� �����

3UHVHQoD�GH�DUHQLWR�FDOFiULR�
IULiYHO�

3URYiYHO� ����� ���� ������

3UR[LPLGDGH�GH�
IDOKDV�IUDWXUDV�

0XLWR�3URYiYHO� �� �� ��

$XPHQWR�GD�SUHFLSLWDomR� 3URYiYHO� ����� ���� ������

$XPHQWR�GH�ERPEHDPHQWR���
UHEDL[DPHQWR�

3URYiYHO� ����� ���� ������

)OX[RV�YHUWLFDLV�GH�SUHVVmR� 3URYiYHO� ����� ����� �������

0pGLD�JHUDO�GH�FDXVDV�QDWXUDLV��tQGLFH�GH�VXVFHWLELOLGDGH��
�9DULDomR�PpGLD�SDUD�FDGD�IDWRU�DQDOLVDGR��QRUPDOL]DGR��

����
�0RGHUDGR

��

$�PpGLD�ILQDO�p�FDOFXODGD�FRPR�D�SUREDELOLGDGH�YH]HV�D�FODVVLILFDomR�GH�UHOHYkQFLD�
SDUD�FDGD�IDWRU�DQDOLVDGR��QRUPDOL]DGD��GLYLGLGD�SHOD�FODVVLILFDomR�Pi[LPD�SRVVtYHO���

$�FODVVLILFDomR�JHUDO�GH�VXVFHWLELOLGDGH�GR�6LWH�p�GH������FRQVLGHUDGD�
TXDOLWDWLYDPHQWH�PRGHUDGD��,VVR�LQGLFD�TXH�FDXVDV�QDWXUDLV�H�IDWRUHV�VXSHUILFLDLV��
FRPR�R�ERPEHDPHQWR�GH�iJXDV�VXEWHUUkQHDV��WrP�XPD�SUREDELOLGDGH�PRGHUDGD�GH�
VHU�XPD�SRVVtYHO�FDXVD�RX�FRQWULEXLQWH�SDUD�R�GHVHQYROYLPHQWR�GD�GROLQD��

&21&/86®(6�

$�GRFXPHQWDomR�H�RV�GDGRV�GLVSRQtYHLV�IRUDP�UHYLVDGRV�SDUD�DYDOLDU�D�SUREDELOLGDGH�
GH�XPD�FDXVD�QDWXUDO�SDUD�D�UHFHQWH�IRUPDomR�GH�XPD�GROLQD�HP�0DWDUDQGLED��
%DVHDGR�QRV�UHODWyULRV�H[LVWHQWHV��GDGRV�H�FRQGLo}HV�ORFDLV�GR�6LWH��XPD�FDXVD�
SXUDPHQWH�QDWXUDO�SDUD�R�SRoR�p�LPSURYiYHO��HPERUD�DV�FRQGLo}HV�QDWXUDLV�
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DVVRFLDGDV�DR�ERPEHDPHQWR�H�HVFRDPHQWR�GH�iJXDV�VXEWHUUkQHDV�GR�UHVHUYDWyULR�
QmR�SRVVDP�VHU�GHVFDUWDGDV�FRPR�SRVVtYHLV�FDXVDV�RX�IDWRUHV�LQWHQVLILFDGRUHV���

$V�SULQFLSDLV�TXHVW}HV�TXH�HVWH�UHODWyULR�YLVD�UHVSRQGHU�VmR�GLVFXWLGDV�DEDL[R��

4±�([LVWH�DOJXPD�HYLGrQFLD�GH�XP�DPELHQWH�FiUVWLFR�QDWXUDO�GHQWUR�GD�iUHD�GH�
LQWHUHVVH"�

$±�1HQKXPD�HYLGrQFLD�GH�IHLo}HV�FiUVWLFDV�DGLFLRQDLV�IRL�LGHQWLILFDGD�FRP�EDVH�QD�
UHYLVmR�GH�GRFXPHQWRV�H[LVWHQWHV��OLWHUDWXUD�DFDGrPLFD��SHVTXLVDV�QD�ZHE�H�UHYLVmR�
GHWDOKDGD�GDV�LPDJHQV�GRV�GURQHV�QDV�SDUHGHV�GD�GROLQD��1R�HQWDQWR��H[LVWHP�
IRUPDo}HV�GHVFULWDV�FRPR�FDOFiULR�RX�FDOFDUHQLWRV�H�RXWUDV�URFKDV�VHGLPHQWDUHV�FRP�
FDOFiULR�IULiYHLV�TXH�WrP�SRWHQFLDO�GH�OHYDU�D�FRQGLo}HV�FiUVWLFDV��HVSHFLDOPHQWH�
SUy[LPRV�GH�]RQDV�HVWUXWXUDOPHQWH�IUiJHLV�FRPR�]RQDV�GH�IUDWXUDV�H�IDOKDV��SUHVHQWHV�
QR�ORFDO��

4±�$V�FDXVDV�QDWXUDLV��FRPR�HYHQWRV�GH�FKXYDV�IRUWHV�RX�SDGU}HV�GH�HURVmR�ORFDO��
DVVRFLDGRV�D�FRQGLo}HV�JHROyJLFR�HVWUXWXUDLV��SRGHP�UHVXOWDU�HP�IRUPDo}HV�GH�
GROLQDV�QD�iUHD"�

$±6LP��Ki�HYLGrQFLDV�GH�IRUWHV�FKXYDV�GXUDQWH�R�WHPSR�HP�TXH�VH�DFUHGLWD�TXH�D�
GROLQD�WHQKD�VH�IRUPDGR��$OpP�GLVVR��D�IRUPD�DORQJDGD�GD�GROLQD�VXJHUH�TXH�HOH�SRGH�
HVWDU�UHODFLRQDGR�D�GRLV�VLVWHPDV�GH�IUDWXUD�TXH�VH�FUX]DP�SHUWR�GR�FHQWUR�GD�SUySULD�
GROLQD��

4±�([LVWHP�TXDLVTXHU�FDPLQKRV�SUHIHUHQFLDLV�SRWHQFLDLV�TXH�SRGHULDP�UHVXOWDU�QR�
FRQWDWR�GD�iJXD�GRFH�VXSHUILFLDO�FRP�VROXomR�VDOLQD�SURIXQGD�RX�RXWUDV�IRUPDo}HV�
FiUVWLFDV"��

$±)DOKDV�SURIXQGDV�H�6LVWHPDV�GH�)UDWXUDV�RFRUUHP�HP�0DWDUDQGLED�H�VmR�
FODUDPHQWH�LGHQWLILFDGDV�QDV�VHo}HV�VtVPLFDV�WUDQVYHUVDLV�GH�GpFDGDV�DWUiV��(VVDV�
IDOKDV�HVWmR�PDSHDGDV�FRUWDQGR�WRGD�D�EDFLD�VHGLPHQWDU��+i�WDPEpP�XPD�VpULH�GH�
OLQHDPHQWRV�PDSHDGRV�H�RULHQWDGRV�GH�IRUPD�SDUDOHOD�H�RUWRJRQDO�jV�ERUGDV�GDV�
IDOKDV��H�DOLQKDGRV�FRP�R�HL[R�PDLRU�H�PHQRU�GD�GROLQD���

4± 2V�IHQ{PHQRV�FiUVWLFRV�QDWXUDLV�SRGHULDP�VHU�DFHOHUDGRV�RX�LQGX]LGRV�SRU�
DWLYLGDGHV�FRPR�LQWHQVLILFDomR�GR�ERPEHDPHQWR�GRV�SRoRV�GH�iJXD�RX�DXPHQWR�GD�
LQILOWUDomR�QD�EDUUDJHP�H[LVWHQWH�SHUWR�GDV�]RQDV�GH�IDOKD"�

$±�$�SRVVLELOLGDGH�GD�iJXD�GR�UHVHUYDWyULR�HVFRDU�HP�DOWDV�YHORFLGDGHV�FDXVDQGR�D�
GLVVROXomR�GH�DUHQLWR�FDOFiULR�FLPHQWDGR�HP�]RQDV�IULiYHLV�QmR�SRGH�VHU�H[FOXtGD��8P�
PpWRGR�VLPSOLILFDGR�SDUD�DYDOLDU�D�VXVFHWLELOLGDGH�GD�iUHD�DR�GROLQDPHQWR�QDWXUDO��RX�
LQGX]LGR�SRU�RSHUDo}HV�PDLV�UDVDV��LQGLFD�XPD�SUREDELOLGDGH�PRGHUDGD�GH�IRUPDomR�
GH�GROLQDV��FRQVLGHUDQGR�XPD�FRQIOXrQFLD�GH�IDWRUHV��LQFOXLQGR��

3UHVHQoD�GH�PDWHULDLV�FDOFiULRV�SUy[LPRV�j�HOHYDomR�GD�GROLQD��

3UHVHQoD�GH�GRLV�VLVWHPDV�GH�IDOKDV�IUDWXUDV��FRP�R�FHQWUR�GD�GROLQD�ORFDOL]DGR�
QD�LQWHUVHomR�GHVVHV�GRLV�VLVWHPDV��H�D�IRUPD�DORQJDGD�GD�GROLQD��LQGLFDQGR�
IDOKD�QD�URFKD�SUHIHUHQFLDOPHQWH�DR�ORQJR�GR�HL[R�6(�1:�GR�VLVWHPD�GH�IDOKDV��

5HGXomR�D�ORQJR�SUD]R�GR�OHQoRO�IUHiWLFR�GHYLGR�DR�ERPEHDPHQWR�FRQWtQXR�GDV�
iJXDV�VXEWHUUkQHDV��
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&KXYDV�IRUWHV�QR�PRPHQWR�GR�GROLQDPHQWR��H�

1tYHLV�HOHYDGRV�GH�iJXD�QR�UHVHUYDWyULR�GH�iJXD�GH�VXSHUItFLH��

(PERUD�QmR�VH�SRVVD�FRQFOXLU�GHILQLWLYDPHQWH�TXH�HVVHV�IDWRUHV�FDXVDUDP�R�
GROLQDPHQWR��HOHV�SRGHULDP�WHU�FRQWULEXtGR�SDUD�D�IRUPDomR�GHVVD�GROLQD��2�FHQiULR�
PDLV�SURYiYHO�QmR�UHODFLRQDGR�j�PLQHUDomR�SURIXQGD�UHTXHU�iJXD�VXEWHUUkQHD�HP�
PRYLPHQWR�UiSLGR�DR�ORQJR�GH�YLDV�SUHIHUHQFLDLV��IDOKDV�H�IUDWXUDV���GLVVROXomR�GR�
FLPHQWR�FDOFiULR�GH�DUHQLWRV�IULiYHLV��VHJXLGD�SHOD�ODYDJHP�GH�VHGLPHQWRV�H�FULDomR�
GH�FDQDLV�GH�HVSDoRV�YD]LRV��2�IOX[R�UiSLGR�GDV�iJXDV�VXEWHUUkQHDV�SRGH�WHU�VLGR�
LQGX]LGR�SRU����DQRV�GH�ERPEHDPHQWR�GDV�iJXDV�VXEWHUUkQHDV�QR�SRoR�0::�����
�RQGH�IRL�REVHUYDGD�DUHLD��H�XP�DXPHQWR�GD�LQILOWUDomR�QR�UHVHUYDWyULR��$�FREHUWXUD�GH�
DUHQLWR�DEDL[R�GR�V��FRQGXWR�V��SRGHULD�HYHQWXDOPHQWH�WHU�FRODSVDGR�GHYLGR�jV�IRUWHV�
FKXYDV�H�UHEDL[DPHQWR�GR�OHQoRO�IUHiWLFR��

$�DQiOLVH�GD�KLSyWHVH�UHODFLRQDGD�jV�RSHUDo}HV�GH�PLQHUDomR�SURIXQGD�TXH�OHYD�j�
IRUPDomR�GH�GROLQDV�HVWi�DOpP�GR�HVFRSR�GHVWH�UHODWyULR�
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5()(5Ç1&,$6�

%DVVR�$���%UXQR�(���3DULVH�0���3HSH�0��������³0RUSKRPHWULF�DQDO\VLV�RI�VLQNKROHV�LQ�D�
NDUVW�FRDVWDO�DUHD�RI�VRXWKHUQ�$SXOLD��,WDO\��´�(QYLURQ�(DUWK�6FL����������±
������

%RWHOKR��0�$�%��������6HFRQG�JHRSK\VLFV�UHSRUW���

%RWHOKR��0�$�%��������$FFHOHUDWHG�ZHLJKW�GURS�VHLVPLF�UHSRUW��

&LUDQR��0��DQG�*�&��/HVVD��������³2FHDQRJUDSKLF�FKDUDFWHULVWLFV�RI�%DtD�GH�7RGRV�RV�
6DQWRV��%UD]LO�´�%UD]LOLDQ�-RXUQDO�RI�*HRSK\VLFV��5HYLVWD�%UDVLOHLUD�GH�
*HRItVLFD����������S����±�����

'D�6LOYD��2�%���-�0��&DL[HWD��3��'D�6LOYD�0LOKRPHP��DQG�0�'��.RVLQ��������
³5HF{QFDYR�EDVLQ�´�%ROHWLP�GH�*HRFLHQFLDV�GD�3HWUREUDV���������S����������

)RQVHFD��-��,��������³*HRORJLFDO�RXWOLQH�RI�WKH�/RZHU�&UHWDFHRXV�%DKLD�6XSHUJURXS��
%UD]LO�´�3URFHHGLQJV�RI�WKH�6HFRQG�:HVW�$IULFDQ�0LFURSDOHRQWRORJLFDO�
&ROORTXLXP��(G��-��(��YDQ�+LQWH��,6%1���������������������

*XLPDUmHV��-�7���(��0��*ULVVROLD��-�&��6��)HUUHLUD��-��/��0��GH�6RX]D��3��0��9LOODU��5��
6DQWLDJR��DQG�9��6��6REULQKR��������3UHOLPLQDU\�5HSRUW��0DWDUDQGLED�
,VODQG�%DKLD��%UD]LO�*HRORJLFDO�6HUYLFH��&350���6DOYDGRU�����SDJHV��

+DOOLGD\��:��5���������³3VHXGRNDUVW�LQ�WKH���VW�FHQWXU\�´�-RXUQDO�RI�&DYH�DQG�.DUVW�
6WXGLHV��Y������QR�����S����������

+HUW]LQJ��-��������6ROXWLRQ�PLQLQJ�LQ�EHGGHG�VDOW²$UDWX��%UD]LO��6ROXWLRQ�0LQLQJ�
5HVHDUFK�,QVWLWXWH�7HFKQLFDO�&RQIHUHQFH�3DSHU��:LFKLWD��:LFKLWD��.6��

,QWULHUL��(���*��*LJOL��0��1RFHQWLQL��/��/RPEDUGL��)��0XJQDL��)��)LGROLQL��DQG�1��&DVDJOL��
������³6LQNKROH�PRQLWRULQJ�DQG�HDUO\�ZDUQLQJ��$Q�H[SHULPHQWDO�DQG�VXFFHVVIXO�
*%�,Q6$5�DSSOLFDWLRQ�´�*HRPRUSKRORJ\��YRO������S����������

.REDO��0���,��%HUWRQFHOM��)��3LURWWL��,��'DNVNREOHU��DQG�/��.XWQDU��������³8VLQJ�/LGDU�GDWD�
WR�DQDO\VH�VLQNKROH�FKDUDFWHULVWLFV�UHOHYDQW�IRU�XQGHUVWRU\�YHJHWDWLRQ�XQGHU�
IRUHVW�FRYHU²FDVH�VWXG\�RI�D�KLJK�NDUVW�DUHD�LQ�WKH�GLQDULF�PRXQWDLQV�´�3/26�
21(��YRO����QR����$UWLFOH�1XPEHU��H���������

0HFFKLD��0���)��6DXUR��$��&ROXPEX�DQG�-��'H�:DHOH��������³$�K\EULG�PRGHO�WR�
HYDOXDWH�VXEVXUIDFH�FKHPLFDO�ZHDWKHULQJ�DQG�IUDFWXUH�NDUVWLILFDWLRQ�LQ�TXDUW]�
VDQGVWRQH�´�-RXUQDO�RI�+\GURORJ\��YRO�������S����������

1DQRPHWULFV��������'2:�&KHPLFDO�3DVVLYH�6HLVPLF�$UUD\�0RQLWRULQJ�5HSRUW�����

2UWR3L[HO��������7HFKQLFDO�5HSRUW�RI�'HYHORSHG�$FWLYLW\�±�$HURSKRWRJUDPPHWULF�
6XUYH\���
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3DODFN\��*��������5HVLVWLYLW\�&KDUDFWHULVWLFV�RI�*HRORJLFDO�7DUJHWV��,Q��1DELJKLDQ��0���
(G���(OHFWURPDJQHWLF�0HWKRGV�LQ�$SSOLHG�*HRSK\VLFV�7KHRU\��6RFLHW\�RI�
([SORUDWLRQ�*HRSK\VLFLVWV�7XOVD��2.��S���������

3DULVH��0���/��3LVDQR��DQG�&��9HQQDUL��������³6LQNKROH�FOXVWHUV�DIWHU�KHDY\�
UDLQVWRUPV�´�-RXUQDO�RI�&DYH�DQG�.DUVW�6WXGLHV��Y������QR�����S���±����

5(�63(&�,QF��������/RQJ�WHUP�VWDELOLW\�RI�WKH�FRPPRQ�FDYHUQ�V\VWHP�DW�'RZ�
&KHPLFDO¶V�EULQH�PLQLQJ�IDFLOLW\�RQ�0DWDUDQGLED�,VODQG��%UD]LO��7RSLFDO�UHSRUW�
56,�������

5RQLQJHQ��-��DQG�7��%XUEH\��������³+\GURJHRORJLF�&RQWUROV�RQ�/DNH�/HYHO�DW�0RXQWDLQ�
/DNH��9LUJLQLD�´�+\GURJHRORJ\�-RXUQDO��Y������QR�����S�����±�������

6DXUR��)���0��0HFFKLD��/��3LFFLQL��-��'H�:DHOH��&��&DUERQH��$��&ROXPPEX��/��3LVDQL��
DQG�)��9HUJDUD��������³*HQHVLV�RI�JLDQW�VLQNKROHV�DQG�FDYHV�LQ�WKH�TXDUW]�
VDQGVWRQH�RI�6DULVDULxDPD�WHSXL��9HQH]XHOD�´�*HRPRUSKRORJ\��S����������

7KHURQ��$���DQG�-��(QJHOEUHFKW��������7KH�5ROH�RI�(DUWK�2EVHUYDWLRQ��ZLWK�D�)RFXV�RQ�
6$5�,QWHUIHURPHWU\��IRU�6LQNKROH�+D]DUG�$VVHVVPHQW��5HPRWH�6HQVLQJ��Y������
������

7UH�$OWDPLUD��������6TXHH6$5�$QDO\VLV�RI�*URXQG�0RYHPHQW�RYHU�WKH�0DWDUDQGLED�
6ROXWLRQ�0LQLQJ�)DFLOLW\��

86*6��8QLWHG�6WDWHV�*HRORJLFDO�6XUYH\���������(DUWKTXDNH�+D]DUGV�3URJUDP��
KWWSV���HDUWKTXDNH�XVJV�JRY�HDUWKTXDNHV�VHDUFK�

:DOWKDP��7���%HOO��)��DQG�&XOVKDZ��0��������6LQNKROHV�DQG�6XEVLGHQFH��.DUVW�DQG�
&DYHUQRXV�5RFNV�LQ�(QJLQHHULQJ�DQG�&RQVWUXFWLRQ��3UD[LV�3XEOLVKLQJ��8.��

:UD\��5��$��/��DQG�)��6DXUR��������³$Q�XSGDWHG�JOREDO�UHYLHZ�RI�VROXWLRQDO�ZHDWKHULQJ�
SURFHVVHV�DQG�IRUPV�LQ�TXDUW]�VDQGVWRQHV�DQG�TXDUW]LWHV�´�(DUWK�6FLHQFH�
5HYLHZV��YRO�������S����������
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7HOHSKRQH� ���������������

ZZZ�HUP�FRP

��&RS\ULJKW����� E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH�
UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50�

7HFKQLFDO�0HPR

7R 7KH�'RZ�&KHPLFDO�&RPSDQ\
-HII�+HUW]LQJ� 7HFKQLFDO�'LUHFWRU²&DYHUQ�2SHUDWLRQV²0LQLQJ�6WRUDJH
$�3��%HXWHO�%OGJ�������6+����
/DNH�-DFNVRQ��7;������

)URP (50

'DWH � 6HSWHPEHU ����

5HIHUHQFH �������

6XEMHFW (YDOXDWLRQ�RI 0DWDUDQGLED�%ULQH�2SHUDWLRQV�6LQNKROH�'HYHORSPHQW

'HDU�-HII�

(QYLURQPHQWDO�5HVRXUFHV�0DQDJHPHQW��,QF���(50��LV�SOHDVHG�WR�VXEPLW�DQ�HYDOXDWLRQ�RI�WKH�
SRWHQWLDO�FDXVHV�RI�WKH�UHFHQW�IRUPDWLRQ�RI�D�VLQNKROH�QHDU�'RZ¶V�GHHS�GLVVROXWLRQ�PLQH�
RSHUDWLRQV��³WKH�6LWH´��RQ�WKH�,VODQG�RI�0DWDUDQGLED�LQ�%DKLD��%UD]LO �)LJXUH�����3RWHQWLDO�FDXVHV�
LQFOXGH�WKH�SUHVHQFH�RI�OLPHVWRQH�OD\HUV��IUDFWXUHV��KHDY\�UDLQIDOO��VKDOORZ�ZDWHU�SXPSLQJ��RU GHHS�
PLQLQJ RSHUDWLRQV� 'RZ�UHTXHVWHG�WKDW�WKLV�DVVHVVPHQW�IRFXV�RQ�WKH�OLNHOLKRRG�RI�VLQNKROH�
IRUPDWLRQ�GXH�WR�QDWXUDO�IDFWRUV DQG VKDOORZ�JURXQGZDWHU�SXPSLQJ�WKDW�FRXOG�SRWHQWLDOO\�
DFFHOHUDWH�QDWXUDO�VLQNKROH�GHYHORSPHQW�

$PRQJ�WKH�TXHVWLRQV�SRVHG�E\�'RZ��WKH�IROORZLQJ�DUH�PRVW�UHOHYDQW�

� ,V�WKHUH�DQ\�HYLGHQFH�RI�QDWXUDOO\�RFFXUULQJ�NDUVWLF�HQYLURQPHQW�ZLWKLQ�WKH�DUHD�RI�LQWHUHVW"

� &RXOG�QDWXUDO�FDXVHV�VXFK�DV�KLJK�UDLQIDOO�HYHQWV�RU�ORFDO�HURVLRQ�SDWWHUQV��DVVRFLDWHG�ZLWK�
JHRORJLFDO�VWUXFWXUDO�FRQGLWLRQV�UHVXOW�LQ�VLQNKROH�IRUPDWLRQV�LQ�WKH�DUHD"

� $UH�WKHUH�DQ\�SRWHQWLDO�SUHIHUHQWLDO�SDWKZD\V�WKDW�FRXOG�UHVXOW�LQ�WKH�FRQWDFW�RI�VKDOORZ�
IUHVKZDWHU�ZLWK�GHHS�VDOLQH�RU�RWKHU�NDUVWLF�IRUPDWLRQV"�

� &RXOG�QDWXUDO�NDUVWLILFDWLRQ�SKHQRPHQD�EH�DFFHOHUDWHG�RU�LQGXFHG�E\�DFWLYLWLHV�VXFK�DV�ZDWHU�
ZHOO�LQWHQVLILHG�SXPSLQJ��RU�LQFUHDVLQJ�VHHSDJH�IURP�WKH�H[LVWLQJ�GDP�FORVH�WR�IDXOW�]RQHV"

� &RXOG�VKDOORZ�ZHOO�LQWHJULW\�LVVXHV�KDYH�FRQWULEXWHG�WR�WKH�VLQNKROH�IRUPDWLRQ"

([LVWLQJ�GDWD��PDSV��DQG�VWXGLHV�DERXW�WKH�JHRORJLF�DQG�K\GURJHRORJLFDO�FRQGLWLRQV�RI�WKH�DUHD�
ZHUH�UHYLHZHG�WR�GHYHORS�DQ�LQGHSHQGHQW�FRQFHSWXDO�VLWH�PRGHO�DQG�HYDOXDWH�SRWHQWLDO�QDWXUDO�
FDXVHV�RI�WKH�VLQNKROH��:KLOH�LW�LV�QRW�SRVVLEOH�WR�FRQFOXGH�WKDW�QDWXUDO�IDFWRUV�FDXVHG�WKH�
VLQNKROH��WKHVH�QDWXUDO�FRQGLWLRQV�DQG�VKDOORZ�IDFWRUV�FRXOG�KDYH�FRQWULEXWHG�WR�WKH�VLQNKROH�
IRUPDWLRQ��7KH�PRVW�OLNHO\�VFHQDULR�QRW�UHODWHG�WR�GHHS�PLQLQJ�UHTXLUHV�IDVW�PRYLQJ�JURXQGZDWHU�
DORQJ�SUHIHUHQWLDO�SDWKZD\V��IUDFWXUHV���GLVVROXWLRQ�RI�OLPH�FHPHQW�IURP�IULDEOH�VDQGVWRQHV��
IROORZHG�E\�ZDVKLQJ�RXW�RI�VHGLPHQWV�DQG�FUHDWLQJ�FRQGXLW�YRLGV��)DVW�JURXQGZDWHU�IORZ�PD\�KDYH�
EHHQ�LQGXFHG�E\����\HDUV�RI�JURXQGZDWHU�SXPSLQJ�IURP�D�QHDUE\�ZDWHU�ZHOO HQKDQFLQJ�VHHSDJH�
IURP�WKH�UHVHUYRLU��+HDY\�UDLQIDOOV RU D�ULVH�LQ�WKH�UHVHUYRLU�ZDWHU�OHYHO�PLJKW�HYHQWXDOO\�WULJJHU�WKH�
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FROODSVH�RI�WKH�FRPSHWHQW�VDQGVWRQH�URRI�DERYH�WKH�FRQGXLW�V�� 0XOWLSOH�OLQHV�RI�HYLGHQFH�
SRWHQWLDOO\�VXSSRUWLQJ�WKLV�VFHQDULR�DUH�GHVFULEHG�LQ�WKH�VHFWLRQV�WKDW�IROORZ�

%$&.*5281'�$1'�,1752'8&7,21

7KH�0DWDUDQGLED VLQNKROH �³WKH�VLQNKROH´� IRUPHG�DW�WKH�VXUIDFH�VRPHWLPH�EHWZHHQ���0DUFK�DQG�
���0D\�������EDVHG�RQ�FRPSDULVRQ�RI�VDWHOOLWH�LPDJHU\�DQG�VLQNKROH GLVFRYHU\��7KLV UHYLHZ�
LQFOXGHG�DYDLODEOH�6LWH�GDWD�UHOHYDQW�WR�WKH�VLQNKROH�IRUPDWLRQ��DV�ZHOO�DV�DFDGHPLF�OLWHUDWXUH��6LWH�
GDWD�UHYLHZHG�LQFOXGHG�ZHOO�ORJV��ZDWHU�OHYHO�PHDVXUHPHQWV��ZDWHU�TXDOLW\�GDWD��SUHFLSLWDWLRQ�GDWD��
UHSRUWV�VXPPDUL]LQJ�JHRSK\VLFDO�VXUYH\V��VDWHOOLWH�LQWHUIHURPHWULF�V\QWKHWLF�DSHUWXUH�UDGDU�
�,Q6$5� REVHUYDWLRQV��SDVVLYH�VHLVPLF�VXUYH\V��VXEVLGHQFH�PHDVXUHPHQWV��GURQH�VXUYH\V DQG�
6LWH�VWUDWLJUDSK\��7KH�,QVWLWXWH�IRU�*HRPHFKDQLFV�LQ�/HLS]LJ�*HUPDQ\�SUHYLRXVO\�FRQGXFWHG�D�
JHRPHFKDQLFDO�DQDO\VLV�RI�WKH�SRWHQWLDO�EULQH�PLQLQJ�UHODWHG�FDXVHV�RI�WKH�VLQNKROH�WKDW�ZLOO�QRW�EH�
FRQVLGHUHG�LQ�GHWDLO�LQ�WKLV�UHSRUW�

)LJXUH�� SUHVHQWV�WKH�ORFDWLRQ�RI�WKH�VLQNKROH��ZLWK�GHHS�PLQLQJ�FDYHUQV�GHSLFWHG��D�]RRPHG�LQ�
YLHZ�RI�WKH�DUHD�QHDU�WKH�VLQNKROH�LV�SUHVHQWHG�LQ�)LJXUH�����7KH�VLQNKROH�GHYHORSHG�MXVW�HDVW�RI�
WZR�VPDOOHU�FDYHUQV�HDVW�RI�WKH�SULPDU\�V\VWHP�RI�FRQQHFWHG�FDYHUQV�LV�FDOOHG�WKH�&RPPRQ�
&DYHUQ�6\VWHP��&&6���7KH�&&6�ZDV�PLQHG�LQ�WKH�����¶V�DQG�IRUPHG�E\�WKH�PLQLQJ�RI�WKH�VDOW�
IRUPDWLRQ�LQ�EHWZHHQ�H[WUDFWLRQ ZHOOV��&&6�RSHUDWLRQV�ZHUH�GLVFRQWLQXHG�GXH�WR�WKH�ULVN�RI�URRI�
FROODSVH�DQG�VXUIDFH�VXEVLGHQFH��5(�63(&��������2WKHU�IHDWXUHV�RI�LQWHUHVW�LQFOXGH�WKH�VXUIDFH�
ZDWHU�UHVHUYRLU�ZHVW�RI�WKH�VLQNKROH�DQG�D�QXPEHU�RI�VWUXFWXUDO�OLQHDPHQWV��OLQHDU�IHDWXUHV RQ�WKH�
HDUWK¶V�VXUIDFH�WKDW�PD\�EH�H[SUHVVLRQV�RI�VXEVXUIDFH�VWUXFWXUHV�VXFK�DV�IDXOWV�RU�IUDFWXUHV��
GLVFXVVHG�ODWHU�LQ�WKLV�UHSRUW�

1R�RWKHU�VLQNKROHV��FDYHV�RU�NDUVWLF�IHDWXUHV ZHUH�LGHQWLILHG�RQ�WKH�LVODQG EDVHG�RQ�D�UHYLHZ�RI�
DYDLODEOH�VDWHOOLWH�LPDJHU\ WHFKQRORJLHV��,Q6$5�GDWD�XVHG�E\�'RZ�WR�PRQLWRU�FKDQJHV�LQ�VXUIDFH�
WRSRJUDSK\��LV�RI�OLPLWHG�YDOXH�IRU�PDSSLQJ�H[LVWLQJ�VLQNKROHV��WKH�ORZ�VSDWLDO�UHVROXWLRQ�LV�OHVV�
WKDQ�W\SLFDO�VLQNKROH�GLPHQVLRQV��+RZHYHU��GLIIHUHQWLDO�,Q6$5�PRQLWRULQJ�FDQ�PHDVXUH�FHQWLPHWHU�
WR�PLOOLPHWHU�VFDOH�GHIRUPDWLRQ�RI�WKH VXUIDFH��DOORZLQJ�IRU�SRWHQWLDO�VLQNKROH�SUHFXUVRU�GHWHFWLRQ��
+LJKHU�UHVROXWLRQ�DLUERUQH�/LJKW�'HWHFWLRQ�DQG�5DQJLQJ��/L'$5��LV�PRUH�VXLWDEOH�RYHU ,Q6$5�IRU�
LQYHQWRU\LQJ�H[LVWLQJ�VLQNKROHV��EXW�KDV�QRW�EHHQ�FROOHFWHG�DW�WKH�6LWH�DV�LW�GRHV�QRW�VXSSRUW
SUHFXUVRU�GHIRUPDWLRQ�PRQLWRULQJ��7KHURQ�DQG�(QJHOEUHFKW��������
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)LJXUH����6LWH�PDS



(50 ��6HSWHPEHU�����
�������
3DJH�� RI���

��&RS\ULJKW����� E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH�
UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50�

6,1.+2/( *(20(75<

7KH�VLQNKROH�LV�FKDUDFWHUL]HG�E\�VHYHQ�PDLQ�PRUSKRPHWULF�SDUDPHWHUV��.REDO�HW�DO��������
DYDLODEOH�IURP GURQH�SKRWRJUDPPHWU\�FRQGXFWHG�E\�'RZ�LQ�-XQH�������)LJXUH����DQG�UHYLHZ�RI�
VDWHOOLWH�LPDJHU\ UHYLHZ� 3DUDPHWHUV�DUH�OLVWHG�LQ�7DEOH���

)LJXUH����'URQH�SKRWRJUDPPHWU\�RI WKH VLQNKROH

6RXUFH��2UWR3L[HO�����

7DEOH����0DWDUDQGLED�VLQNKROH�PRUSKRPHWULF�SDUDPHWHUV

3DUDPHWHU 0HDVXUHPHQW

/HQJWK�RI�0DMRU�$[LV ������PHWHUV

/HQJWK�RI�0LQRU�$[LV ������PHWHUV

'HSWK �����PHWHUV

(ORQJDWLRQ�5DWLR �5H� ������HORQJDWHG

$]LPXWK RI�0DMRU�$[LV 1��������(

'LVWDQFH�IURP�6KRUHOLQH a����PHWHUV

%DVHG�RQ�%DVVR�HW�DO� ��������VLQNKROHV�KDYH�IRXU�FODVVLILFDWLRQ�JURXSV� EDVHG�RQ�WKH�³5H´��
GHILQHG�DV�WKH�UDWLR�EHWZHHQ�WKH�PDMRU�DQG�PLQRU�D[HV���L��FLUFXODU�DQG�VXE�FLUFXODU��5H�� ������ �LL��
HOOLSWLFDO���������5H�� ������ �LLL��VXE�HOOLSWLFDO���������5H�� ����� DQG��LY��HORQJDWHG��5H�!�������7KH�
VLQNKROH�LV�FODVVLILHG�DV�HORQJDWHG�ZLWK�WKH D]LPXWK�RI�WKH�PDMRU�D[LV�DW 1��������(� DV�SUHVHQWHG�
LQ�7DEOH����%HGURFN�VLQNKROHV�IRUPHG�E\�FROODSVH�LQWR�FDYHUQV��NQRZQ�DV�FROODSVH�VLQNKROHV��WHQG�
WR�EH�PRUH�FLUFXODU�EHFDXVH�WKH�VWRSLQJ�SURFHVV�VPRRWKV�RXW�DQ\�IUDFWXUH SDWWHUQ�LUUHJXODULWLHV�
WKDW�JXLGHG�GLVVROXWLRQ�LQ�WKH�VROXEOH�URFN�EHORZ��:DOWKDP HW�DO� �������7KH�HORQJDWHG�VKDSH�RI�
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WKLV�VLQNKROH�VXJJHVWV�LW�FRXOG�EH�SRWHQWLDOO\�DVVRFLDWHG�ZLWK�D�IDXOW�RU�IUDFWXUH��UDWKHU�WKDQ�D�
FROODSVH�LQWR�D�ODUJH�RSHQ�YRLG�

*(2/2*,&$/�6(77,1*

6WUDWLJUDSK\�DW�WKH�6LWH�FRPSLOHG�IURP�'RZ�ERULQJ�ORJV�DQG�OLWHUDWXUH�VRXUFHV��)RQVHFD ����� 'D�
6LOYD�HW�DO�������� $YDLODEOH�LQIRUPDWLRQ�ZDV�UHYLHZHG�WR�VHDUFK�IRU�WKH�SUHVHQFH�RI�URFNV�WKDW�
FRXOG�EH�VXVFHSWLEOH�WR�GLVVROXWLRQ�DQG�QDWXUDO�FDYH�IRUPDWLRQ��:KLOH�PRVW�RI�WKH�VHGLPHQWDU\�
IRUPDWLRQV�DERYH�WKH�VDOW�OD\HUV�PLQHG�E\�'RZ�DUH�FRPSRVHG�RI�FRQVROLGDWHG�VDQGVWRQHV��WKHUH�
DUH�XQLWV�RI�OLPHVWRQH�DQG�RWKHU�FDOFLIHURXV�URFN�OD\HUV ZLWKLQ�WKH�XSSHU�VHGLPHQWDU\ XQLWV]� 7DEOH�
� GHVFULEHV�WKH�ORFDO�VWUDWLJUDSK\�ZKHUH�FDOFLIHURXV�URFNV�DUH�SUHVHQW�

7DEOH����6LWH�VWUDWLJUDSK\

/LWKRORJ\�'HVFULSWLRQ
7KLFNQHVV�
�PHWHUV�

,QWHUEHGGHG�VKDOH�DQG�VDQGVWRQH��PDUO��W\SLFDOO\���±����
FDUERQDWH���IULDEOH�FDOFLWH�FHPHQWHG�VDQGVWRQH��FDOFDUHRXV�
VKDOH��VLOWVWRQH��DQG�FDOFLOXWLWH �D�W\SH�RI�OLPHVWRQH�FRPSRVHG�
SUHGRPLQDQWO\�RI�FOD\�DQG�RU�VLOW�VL]H�FDUERQDWH�JUDLQV��

���± ����"�

)RVVLOLIHURXV�DQG�FDUERQDFHRXV�VKDOHV�DQG�VLOWVWRQHV��IULDEOH�
VDQGVWRQHV��DQG�WKLQ�OD\HUV�RI�PLFULWH��PLFURFU\VWDOOLQH�
OLPHVWRQH�

����± ���

)LQH�VDQGVWRQH��SRRUO\�VRUWHG��FURVV�EHGGHG��ZLWK�
FRQJORPHUDWH�DQG�SHOLWH��PXGVWRQH��EHGV�

����± ���

8SSHU��/DPLQDWHG�PLFDFHRXV�VKDOH�
0LGGOH��)LQH�WR�PHGLXP�JUDLQHG�VDQGVWRQHV��LQWHUEHGGHG�
VKDOHV��DQG�WKLQ�OLPHVWRQH�
/RZHU��6LOWVWRQHV�DQG�VKDOH�ZLWK�OLPHVWRQH��DQK\GULWH��DQG�
J\SVXP��5RFN�VDOW������P�WKLFN��LQ�VRPH�ORFDWLRQV�

���± ��
����± ���
����± ��������
GHSWK��

������±������P�

*UDQLWLF�JQHLVV� �

7KH�PLQHG�VDOW�XQLW�DW�WKH�6LWH�LV�DSSUR[LPDWHO\�������PHWHUV EHORZ�JURXQG�VXUIDFH�DQG�DERXW����
WR��� PHWHUV WKLFN��7KH�%UD]LO�*HRORJLFDO�6HUYLFHV�5HSRUW��*XLPDUmHV�HW�DO��������LQFOXGHV�D�
FRQFHSWXDO�ILJXUH�VKRZLQJ�VDOW�GRPHV�DQG�GLDSLUV��ZKHUH�GLDSLULVP�LV�D�PHFKDQLVP�WKDW�FRXOG�
EULQJ�VDOW�FORVHU�WR�WKH�VXUIDFH��+RZHYHU��6LWH�VHLVPLF�OLQHV�DQG�ERULQJ�ORJV�LQGLFDWH�WKDW�WKH�XQLW�LV�
D�IODW�EHGGHG�VDOW�ZLWK�QR�HYLGHQFH�RI�GLDSLULVP��7KH�WRS�RI�VDOW�ZDV�LGHQWLILHG�E\�'RZ�LQ������ DV�
VKRZQ�RQ�)LJXUH���
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)LJXUH����7RS�RI�VDOW WRSRJUDSK\

6RXUFH��'2:�����

7KH�,VODQG�RI�0DWDUDQGLED�LV�D�KRUVW��IDXOW�EORFN�ERXQGHG�E\�VWHHSO\�GLSSLQJ�QRUPDO�IDXOWV��LQ�WKH�
VRXWKHUQ�HQG�RI�WKH�5HF{QFDYR�ULIW�EDVLQ��7KH�D]LPXWK�RI�WKH�HDVW�DQG�ZHVW�ERXQGDU\�IDXOWV�DUH
PDSSHG�DV�1���(�DQG�1���(��*XLPDUmHV�HW�DO���������7KHUH�DUH�D�VHULHV�RI�OLQHDPHQWV�RULHQWHG�
SDUDOOHO�DQG�RUWKRJRQDO�WR�WKH�ERXQGDU\�IDXOWV� DV�VKRZQ�RQ�)LJXUH����

7KH�D]LPXWK�RI�WKH�PDMRU�D[LV�RI�WKH�VLQNKROH��1��������(��LV�DOLJQHG�ZLWK�WKH�SULPDU\�IUDFWXUH�
SRSXODWLRQ�DQG�SDUDOOHO�WR�WKH�HDVWHUQ�ERXQGDU\�IDXOW��7KHUH�DUH�D�VHULHV�RI�PDSSHG�OLQHDPHQWV�
WKDW�DOLJQ�ZLWK�WKH�PDMRU�D[LV�RI�WKH�VLQNKROH�DQG�FDQ�EH�H[WUDSRODWHG�DORQJ�LWV�D]LPXWK�WR�DOLJQ�
ZLWK�D�VHULHV�RI�PDSSHG�OLQHDPHQWV �*XLPDUmHV�HW�DO��������DQG�PLQRU�RIIVHWV�REVHUYHG�RQ�D�
VHLVPLF�VXUYH\�FRQGXFWHG�QHDU�WKH�VLQNKROH �%RWHOKR��������)LJXUH�� VKRZV�HYLGHQFH�IRU�WKH�
OLQHDPHQW WKDW�DOLJQV�ZLWK�WKH�PDMRU�D[LV�RI�WKH�VLQNKROH�
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)LJXUH����/LQHDPHQW�DOLJQHG�ZLWK�VLQNKROH

0DS�DGDSWHG�IURP�*XLPDUmHV�HW�DO��������6HLVPLF�OLQH�IURP %RWHOKR������

^ĞĕĆŽ��DW��Kt�ϬϮ
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6LQNKROHV�W\SLFDOO\�IRUP�LQ�VROXEOH�URFNV��H�J�� OLPHVWRQH��GRORPLWH�DQG�J\SVXP���EXW�VLPLODU�
SURFHVVHV�DQG�PRUSKRORJ\�KDYH�EHHQ�GHVFULEHG�LQ�RWKHU�URFNV��LQFOXGLQJ�VDQGVWRQH �ZKLFK�LV�WKH�
SULPDU\�OLWKRORJ\�DW�WKH�6LWH��DV�GHVFULEHG�LQ�7DEOH�����'LVVROXWLRQ�ZHDWKHULQJ�RU�³DUHQL]DWLRQ´�LQ�
TXDUW]�VDQGVWRQH�PD\�RFFXU�RQ�WLPHVFDOHV�RI�JUHDWHU�WKDQ��������\HDUV� DQG�LV�PRVW�FRPPRQ�LQ�
DUHDV�WKDW�KDYH�EHHQ�JHRORJLFDOO\�VWDEOH�IRU�PLOOLRQV�RI�\HDUV��0HFFKLD�HW�DO������� :UD\�DQG�
6DXUR��������6LQNKROHV LQ�VDQGVWRQH�DUH�PRUH�FRPPRQO\�³SVHXGRNDUVW�´�ZKLFK�GLIIHU�IURP�WUXH�
NDUVW�DV�WKH\�DUH�SULPDULO\�SURGXFHG�E\�GUDLQDJH�RU�FROODSVH�WKURXJK�FRQGXLW�W\SH YRLGV�UDWKHU�
WKDQ�GLVVROXWLRQ��,I�WKH�REVHUYHG�FROODSVH�LV�DVVRFLDWHG�ZLWK�IUDFWXUH�V��UDWKHU�WKDQ�XQGHUO\LQJ�
FDUERQDWH�RU�VDOW��WKH�JHRPRUSKRORJ\�LV�FODVVLILHG�DV�FUHYLFH�SVHXGRNDUVW��+DOOLGD\�������

7KLQ�EHGGHG�OLPHVWRQH�XQLWV�DUH�QRW�W\SLFDOO\�SURQH�WR�GHYHORSLQJ�H[WHQVLYH�FDYHUQV�EHFDXVH�WKH\�
WHQG WR�FROODSVH�RQ�VPDOOHU�VFDOHV��:DOWKDP�HW�DO���������+RZHYHU��WKHVH�IUDFWXUHV�PD\�SURYLGH�
SULPDU\�IORZ�SDWKZD\V�IRU�IUHVK�ZDWHU��DV�SUHFLSLWDWLRQ��IURP�UHVHUYRLU�OHDNDJH��RU�IORZ�LQGXFHG�
WKURXJK�SXPSLQJ��WR�GLVVROYH�OLPHVWRQH�DQG�IULDEOH�FDOFLWH�FHPHQWHG�VDQGVWRQH�XQLWV��7DEOH�����
$ORQJ�D SHUPHDEOH�IUDFWXUH��WKHVH�XQLWV PD\�EH�SDUWLFXODUO\ VXVFHSWLEOH�WR�GLVVROXWLRQ��HURVLRQ DQG�
FDYHUQ�IRUPDWLRQ��1RQHWKHOHVV� WKH�K\GURORJLF�VLJQLILFDQFH�RI�WKH�IUDFWXUH SHUPHDELOLW\�FDQQRW�EH�
FRQILUPHG�ZLWKRXW�DGGLWLRQDO�DTXLIHU�WHVWLQJ�DQG�KLJKHU�UHVROXWLRQ JURXQGZDWHU�OHYHO�LQIRUPDWLRQ�

+<'52*(2/2*<

7KHUH�DUH�VL[�ZDWHU�VXSSO\�ZHOOV�RQ�WKH�LVODQG��0DWDUDQGLED�:DWHU�:HOO��0::������WKURXJK�
0::���� �)LJXUH�����3URGXFWLRQ�UHFRUGV�IRU�WKHVH�ZHOOV�GDWLQJ�EDFN�WR������ZHUH�DYDLODEOH��ZLWK�
WRWDO�SXPSLQJ�DQG�SXPSLQJ�RI�0::�����SORWWHG�LQ )LJXUH����3URGXFWLRQ�UDWHV�ZHUH�VWDEOH�GXULQJ�
VLQNKROH�IRUPDWLRQ��QRWHG�E\�WKH�JUH\�YHUWLFDO�EDU���EXW�VXVWDLQHG�SXPSLQJ�IRU����\HDUV�KDV�
GHSUHVVHG�ZDWHU�OHYHOV�DFURVV�WKH�LVODQG��EDVHG�RQ�FRPSDULVRQ�RI�VWDWLF�ZDWHU�OHYHOV�IURP������
DQG�������7DEOH���DQG�)LJXUH���� 7KH�ORZHULQJ�RI�WKH�ZDWHU�WDEOH�DVVRFLDWHG�ZLWK�ZDWHU�ZHOO�
SXPSLQJ�DQG�WKH�VXEVHTXHQW�LQFUHDVH�LQ�HIIHFWLYH�VWUHVV�RQ�WKH�GUDLQHG�IRUPDWLRQ�PD\�LQGXFH�
LQFLSLHQW�FROODSVH�LI�FRQGLWLRQV�DUH�IDYRUDEOH��5RQLQJHQ�DQG�%XUEH\��������7KH�VWDWLF�ZDWHU�OHYHOV�
LQ�WKH VKDOORZ�ZDWHU�SXPSLQJ�ZHOOV�DUH�SUHVHQWHG�LQ�7DEOH����

7DEOH����6WDWLF�ZDWHU�OHYHOV�LQ�VKDOORZ�ZDWHU�SXPSLQJ ZHOOV

:HOO
7RWDO�'HSWK�
�PHWHUV�

6WDWLF�:DWHU�/HYHO��PHWHUV��

)URP�:HOO�/RJ -XQH�����

00:���� ��� ����� �����

00:���� ��� ������ �����

00:���� ��� ����� �����

00:���� ��� ����� �����

00:���� ��� ������ �����

00:���� ��� ������ �

�� 6HSWHPEHU�WR�'HFHPEHU��������� -XQH������ �� PHWHUV�EHORZ�WRS�RI�FDVLQJ

0::�����LV�DSSUR[LPDWHO\�����PHWHUV�QRUWKZHVW�RI�WKH�VLQNKROH��)LJXUH�����LV�����PHWHUV�GHHS��
DQG�KDG�D�VWDWLF�ZDWHU�OHYHO�RI�������PHWHUV�ZKHQ�LW�ZDV�LQVWDOOHG�LQ�2FWREHU�������)LJXUH�����,Q�
UHFHQW�\HDUV��VWDWLF�ZDWHU�OHYHOV�LQ�0::�����KDYH�EHHQ�DURXQG����PHWHUV�EHORZ�WRS�RI�FDVLQJ��
VXJJHVWLQJ�WKDW�VXVWDLQHG�JURXQGZDWHU�SXPSLQJ PLJKW�KDYH�FDXVHG�UHJLRQDO�ZDWHU�OHYHO�GHFOLQHV�
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)LJXUH����:HOOV�DQG�OLQHDPHQWV�QHDU�WKH�VLQNKROH

)LJXUH��� *URXQGZDWHU�SURGXFWLRQ

7KH�ERULQJ�ORJ�IRU�0::�����GHVFULEHV�OLPHVWRQH�EHGV��FDOFDUHRXV�VDQG\�FOD\��DQG�LQWHUEHGGHG�
FDOFDUHRXV�VDQGVWRQH�ZLWK�OLPHVWRQH�LQ�WKH�VFUHHQHG�EHGURFN�XQLWV��7KUHH�RI�WKH�ZHOO�LQWDNHV�DUH�
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VHW�ZLWKLQ�WKH�OLPHVWRQH�EHGV��DW�������WR���������������WR�������� DQG������� WR ������ PHWHUV�
EHORZ�WRS�RI�FDVLQJ��)LJXUH�� SUHVHQWV�WKLV�ZHOO¶V�OLWKRORJLFDO�ORJ�LQ�UHODWLRQ�WR�WKH�VLQNKROH�DQG�WKH�
QHDUE\�VXUIDFH�ZDWHU�UHVHUYRLU��

,Q�������ILQH�JUDQXODU�PDWHULDO�ZDV�REVHUYHG�LQ�0::������FDXVLQJ�WKH�ZHOO�WR�EH�WDNHQ�RXW�RI�
VHUYLFH�XQWLO�LW�ZDV�FOHDQHG�DQG�UHKDELOLWDWHG�LQ�-DQXDU\�������WKH�SXPSLQJ�UDWH�RI�0::�����LV�
SORWWHG�RQ�)LJXUH�����7KH�ILQH�JUDQXODU�PDWHULDO�PD\�EH�DVVRFLDWHG�ZLWK�IULDEOH�OD\HUV�RI�FDOFDUHRXV�
ILQH�JUDLQHG�VDQGVWRQH�WKDW�KDV�XQGHUJRQH�QDWXUDO�GLVVROXWLRQ�SURFHVVHV�RI�WKH�FHPHQWDWLRQ�
PDWHULDO�DFFHOHUDWHG�E\�KLJK�QHDU�ERUH�YHORFLWLHV�LQGXFHG�E\�SXPSLQJ��

)LJXUH��� &URVV�VHFWLRQ�$�%�

0::�����VKRZHG�HYLGHQFH�RI�PL[LQJ�ZLWK�D�KLJKHU�FKORULGH�FRQFHQWUDWLRQ ZDWHU DIWHU�WKH�ZHOO�
ZDV�UHKDELOLWDWHG�LQ�-DQXDU\�������(OHYDWHG�FKORULGH�FRQFHQWUDWLRQV�ZHUH�DOVR�PHDVXUHG�ZKLOH�WKH�
ZHOO�ZDV�GRUPDQW�LQ -XQH ������VKRUWO\�DIWHU�WKH�VLQNKROH�ZDV�GLVFRYHUHG �7DEOH�����6RGLXP�
FKORULGH�FRQFHQWUDWLRQV�GHFUHDVHG�DIWHU�SXPSLQJ� LQGLFDWLQJ�SULPDU\�FRQQHFWLRQ�WR�WKH�
WUDQVPLVVLYH�IUHVK�ZDWHU�DTXLIHU XQGHU�VWUHVVHG�FRQGLWLRQV�
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7DEOH����&KORULGH�FRQFHQWUDWLRQV�REVHUYHG�LQ�0::����

'DWH�RI�2EVHUYDWLRQ 1D&O��PLOOLJUDPV�SHU�OLWHU�

��-XQH����� �����

��-XQH����� �����

��-XQH����� ������

�� -XQH����� ��

+LJKHU�FKORULGH�FRQFHQWUDWLRQV�PD\�EH�DWWULEXWDEOH�WR�HLWKHU�VDOWZDWHU�LQWUXVLRQ�FDXVHG�E\�WKH�
GHSUHVVHG�UHJLRQDO�ZDWHU�WDEOH�LQ�WKH�EHGURFN�DTXLIHU�������G\QDPLF�ZDWHU�OHYHO�LQ�)LJXUH�����RU�
XSZDUG�PLJUDWLRQ�RI�EULQH�IURP�SDVW�PLQLQJ�RSHUDWLRQV��7KH�PD[LPXP�FRQFHQWUDWLRQ�REVHUYHG�DW�
0::�����ZDV������� PLOOLJUDPV�SHU�OLWHU��ZKLFK�LV�OHVV�WKDQ�WKH�PHDQ�VDOLQLW\�RI�
������ PLOOLJUDPV�SHU�OLWHU�WKDW�KDV�EHHQ�REVHUYHG�LQ�WKH�7RGRV�RV�6DQWRV�%D\��)LJXUH�����&LUDQR�
�������(OHYDWHG�FKORULGH�FRQFHQWUDWLRQV�VRXUFHG�IURP�HLWKHU�VDOWZDWHU�LQWUXVLRQ�RU�GHHS�EULQH�
FDQQRW�EH�FRQILUPHG�RU�UXOHG�RXW�ZLWKRXW�D�PRUH�FRPSUHKHQVLYH�ZDWHU�TXDOLW\�DQDO\VLV��

$V�VKRZQ�LQ�)LJXUH����5HVLVWLYLW\�VXUYH\�UHVXOWV�VXJJHVW�IUHVK�ZDWHU�PD\�EH�SUHVHQW�QHDU�WKH�
VLQNKROH�DW�GHSWKV�RI����WR����PHWHUV��EDVHG�RQ�FKDUDFWHULVWLF�UHVLVWLYLW\��3DODFN\��������7KH�
KLJKHU�UHVLVWLYLW\�LGHQWLILHG�LQ�WKH�UHSRUW��%RWHOKR�������DV�D�SRVVLEOH�FRQFDYLW\�LV�LQ�WKH�UDQJH�
H[SHFWHG�IRU�GU\�VDQGVWRQH��$Q�DLU�ILOOHG�FDYLW\�ZRXOG�EH�H[SHFWHG�WR�KDYH�UHVLVWLYLW\�JUHDWHU�WKDQ�
������RKP�PHWHU� VLPLODU�WR�OLPHVWRQH��:DOWKDP�HW�DO��������
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)LJXUH����5HVLVWLYLW\�SURILOH QHDU�WKH�VLQNKROH

6RXUFH��$GDSWHG�IURP�%RWHOKR�������,QWHUSUHWHG�EDVHG�RQ�3DODFN\�������:KLWH�OLQHV�VKRZQ�RQ�WKH�LQVHW�PDS�DUH�OLQHDPHQWV�DQG�D�QRUPDO�IDXOW�PDSSHG�
E\�*XLPDUmHV�HW�DO��������
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6$/7�0,1,1*�1($5�7+( 6,1.+2/(

7KH�EULQH�H[WUDFWLRQ�ZHOOV�QHDUHVW�WR�WKH�VLQNKROH��0DWDUDQGLED�%ULQH�:HOO�>0%:@������� DQG�����
ZHUH�UHSRUWHGO\�SOXJJHG��%DVHG�RQ�VRQDU�GDWD�FROOHFWHG�EHWZHHQ������DQG�������WKHVH�ORFDWLRQV�
ZHUH�QRW�FRQVLGHUHG�SDUW�RI�&&6 �5(�63(&��������EXW�WKH�FDYHUQV�PLJKW�KDYH�H[SDQGHG�VLQFH�
WKHQ�WKURXJK�VWRSLQJ�DQG�GLVVROXWLRQ��$FFRUGLQJ�WR�WKH������VRQDU�VXUYH\��WKH�FDYHUQ�URRI�DW�
0%:���KDG�SURJUHVVHG�XSZDUG�WR�WKH�XSSHU�DQK\GULWH�XQLW��)LJXUH����

)LJXUH����0%:���GLVVROXWLRQ�FDYHUQ�IURP������VRQDU VXUYH\

6RXUFH��&URVV�VHFWLRQ�IURP�5(�63(&�������/LQHDPHQWV�DQG�1RUPDO�)DXOW�PDSSHG�E\�*XLPDUmHV HW�DO������

)RUPHU�EULQH�ZHOO�0%:����LV�VWLOO�RSHQ�IRU�PRQLWRULQJ��DQG�LV�ORFDWHG�WR�WKH�VRXWKZHVW�DORQJ�WKH�
D]LPXWK�RI�WKH�PDMRU�D[LV�RI�WKH�VLQNKROH��&RPSDULQJ�IOXLG�OHYHOV�PHDVXUHG�LQ�0%:����������IOXLG�
OHYHO�DW������PHWHUV��RSHQ�DW�������PHWHUV�GHSWK��WR�ZDWHU�ZHOO�0::���� ������VWDWLF�OHYHO�RI�
������PHWHUV��ZLWK�PXOWLSOH�VFUHHQV�IURP����WR�����PHWHUV�GHSWK��VXJJHVWV�DQ�XSZDUG�YHUWLFDO�
K\GUDXOLF�JUDGLHQW�RI�DSSUR[LPDWHO\��������ZLWKRXW�FRUUHFWLRQ�IRU�GHQVLW\�HIIHFWV���'RZ¶V�GRZQKROH�
ZLUHOLQH ORJJLQJ RI�WKLV�EULQH�ZHOO�VKRZ�WKDW�GDPDJH�KDV�QRW�SURJUHVVHG�DERYH������ PHWHUV�

6,1.+2/(�75,**(56

,I�VXEVXUIDFH�FDYLWLHV�RU�FRQGXLW�W\SH�YRLGV�DUH�SUHVHQW��VLQNKROHV�FDQ�EH�WULJJHUHG�E\�QDWXUDO�
�H�J�� HDUWKTXDNHV��RU�PDQ�PDGH�YLEUDWLRQV��H�J� FRQVWUXFWLRQ�DFWLYLWLHV���VXUIDFH ORDGLQJ�
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�H�J� ZDWHU�LQ�D�UHVHUYRLU���LQJUHVV�RI�ZDWHU� RU�DV�D�UHVXOW�RI�GHZDWHULQJ��.H\�WR�WULJJHULQJ�D�
VLQNKROH�LV�WKH�UHTXLUHPHQW�RI�D�SUH�H[LVWLQJ�FDYH�RU�FRQGXLW�V\VWHP��

1R�HDUWKTXDNHV�ZHUH�UHSRUWHG�LQ�WKH�UHJLRQ�LQ����� LQ�WKH�JOREDO�FDWDORJ �86*6��������2QJRLQJ�
SDVVLYH�VHLVPLF�PRQLWRULQJ�VLQFH����$XJXVW������KDV�ORFDWHG�PRUH�WKDQ���� PLFURHDUWKTXDNH�
VHLVPLF�HYHQWV�ZLWKLQ�WKH�DUHD�RI�LQWHUHVW��ZLWK�D�PD[LPXP�PDJQLWXGH�RI�������1DQRPHWULFV��������
7KH�PDMRULW\�RI�WKHVH�HYHQWV�RFFXUUHG�DW�HVWLPDWHG�GHSWKV�RI�DSSUR[LPDWHO\�����NLORPHWHUV��DQG�
DUH�OLNHO\�GHHSHU�WKDQ�WKH &&6� /RZ�LQWHQVLW\�PLFURHDUWKTXDNHV�ZLWK�GHHS�K\SRFHQWHUV�DUH�
XQOLNHO\�WR�WULJJHU�D�VLQNKROH�DW�WKH�VXUIDFH�GXH�WR�DWWHQXDWLRQ�

1DWXUDO�VLQNKROHV�ZLWKLQ�D�IDYRUDEOH�JHRORJLFDO�VHWWLQJ�DUH�RIWHQ�WULJJHUHG�E\�UDLQIDOO�HYHQWV�
�3DULVH��3LVDQR�DQG�9HQDUL��������'DLO\�UDLQIDOO�PHDVXUHPHQWV�IURP�WKH�VLQNKROH�GHYHORSPHQW�
WLPHIUDPH VKRZ�D�VLQJOH GD\�ZLWK�JUHDWHU�WKDQ���� PLOOLPHWHUV RI�SUHFLSLWDWLRQ�����$SULO��������
ZKLFK�LV QRW�XQXVXDO�IRU�WKH�UDLQ\�VHDVRQ�ORFDOO\��,Q�WKLV�UHFRUG��WKHUH�ZDV�DW�OHDVW�RQH�UDLQIDOO�
HYHQW�RI�JUHDWHU�WKDQ���� PLOOLPHWHUV�HYHU\�\HDU�H[FHSW�������)LJXUH������

6XUIDFH�ZDWHU�UHVHUYRLU�ZDWHU�OHYHOV YDULHG�E\�����PHWHUV RYHU�WKH�SDVW���\HDUV��ZLWK�D�PD[LPXP�
DQQXDO�YDULDWLRQ�RI����� PHWHUV LQ�������)LJXUH������7KH�LQFUHDVLQJ�ZDWHU�OHYHO�GXULQJ�WKH�VLQNKROH�
WLPHIUDPH�LV�DWWULEXWHG�WR�QRUPDO�VHDVRQDO�YDULDELOLW\�
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)LJXUH�����'DLO\�UDLQIDOO������±����

)LJXUH�����6XUIDFH�ZDWHU�UHVHUYRLU�OHYHOV������±����
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3266,%/(�&21&(378$/�02'(/�2)�1$785$/�6,1.+2/(�)250$7,21

)URP�WKH�RYHUYLHZ�RI�DYDLODEOH�GDWD�GLVFXVVHG�DERYH�DQG�D�UHYLHZ�RI�OLWHUDWXUH�DERXW�VLPLODU�
HQYLURQPHQWV��GLVVROXWLRQ�RI�VKDOORZ�FDOFLIHURXV�VWUDWD�DORQJ�D�IUDFWXUH�PLJKW�EH�D�SRVVLEOH�
H[SODQDWLRQ�IRU�WKH�IRUPDWLRQ�RI�WKH VLQNKROH��

7KLV�LV�EDVHG�RQ�D�QXPEHU�RI�OLQHV�RI�HYLGHQFH WKDW�VXSSRUW�FRQGLWLRQV�IDYRUDEOH�WR�VLQNKROH�
IRUPDWLRQ��LQFOXGLQJ�

� 6KDOORZ�EHGURFN�VWUDWLJUDSK\ WKDW�LQFOXGHV OLWKRORJ\�VXVFHSWLEOH�WR�GLVVROXWLRQ�

� 7KH�VLQNKROH¶V�HORQJDWHG�VKDSH��DOLJQPHQW�ZLWK�PDSSHG�OLQHDPHQWV��DQG

� 2EVHUYDWLRQV�RI�ILQH�JUDQXODU�PDWHULDO�DW�ZDWHU�ZHOO�0::������ZKLFK FRQILUPV WKH�SUHVHQFH�
RI�IULDEOH�OD\HUV�RI�FDOFDUHRXV�ILQH�JUDLQHG�VDQGVWRQH�DQG�QDWXUDO�GLVVROXWLRQ�RI�FDOFDUHRXV�
FHPHQW��

$V�WKH�6LWH�VWUDWLJUDSK\�GRHV�QRW�LQFOXGH�VLJQLILFDQW�WKLFNQHVVHV�RI�SXUH�OLPHVWRQH�WKDW�FRXOG�
IDFLOLWDWH�UDSLG�GLVVROXWLRQ�DQG�IRUPDWLRQ�RI�YRLGV��D�PHFKDQLVP�WKDW�LQYROYHV�YRLG�IRUPDWLRQ�LQ�
IULDEOH�VDQGVWRQHV�ZRXOG�EH�UHTXLUHG��7KLV�K\SRWKHVLV�UHTXLUHV�IDVW�PRYLQJ�JURXQGZDWHU��ZKLFK�
FRXOG�EH�LQGXFHG�E\�SXPSLQJ�DW�D�QHDUE\�ZHOO�RU�LQGXFHG�E\�UHVHUYRLU�UHFKDUJH�DQG�SUHIHUHQWLDO�
IORZ�DORQJ�IUDFWXUHV���DQG�WKH�SUHVHQFH�RI�IULDEOH�VDQGVWRQH�

1DWXUDO K\GURJHRORJLF�IDFWRUV�WKDW�DUH�IDYRUDEOH�WR�VLQNKROH�IRUPDWLRQ�KHUH�LQFOXGH�SUHIHUHQWLDO�
JURXQGZDWHU�IORZ�DORQJ�LQFHSWLRQ�KRUL]RQV��H�J�� OLPHVWRQH�EHGV���LQWHUVHFWLRQ�ZLWK�IUDFWXUH�
V\VWHPV�ZHDWKHUHG�E\�ZDWHU�LQILOWUDWLRQ��DQG�XSZDUG�SURSDJDWLRQ�RI�FROODSVH�WR WKH�VXUIDFH��
6LPLODU�SURFHVVHV�DUH�REVHUYHG�LQ�WKH�IRUPDWLRQ�VLQNKROHV�LQ�VDQGVWRQH�LQ�WKH�6DULVDULxDPD�WHSXL�
RI�9HQH]XHOD��6DXUR�HW�DO��������

$W�WKH�6LWH��WKH�QDWXUDO�GLVVROXWLRQ�SURFHVVHV�FRXOG KDYH�EHHQ�DFFHOHUDWHG�RU�LQGXFHG�E\�VKDOORZ�
JURXQGZDWHU�H[WUDFWLRQ�DW�0::������DV�ZHOO�DV�LQFUHDVHG�K\GUDXOLF�KHDG IURP�WKH�ZDWHU�
UHVHUYRLU��DORQJ�WKH�IUDFWXUH��DV�LOOXVWUDWHG�RQ�)LJXUH�����6XVWDLQHG�JURXQGZDWHU�SXPSLQJ�
WKURXJKRXW�WKH�LVODQG�LQ�FRQMXQFWLRQ�ZLWK KLJK�ZDWHU�HQWU\�YHORFLW\ DW�ZHOO�0::�����DQG�SUR[LPLW\�
WR�D�IUDFWXUH PLJKW�KDYH�FRQWULEXWHG�WR�WKH GLVVROXWLRQ�RI�WKH�FDOFDUHRXV�FHPHQW�DQG�ZHDNHQHG�WKH�
LQWHJULW\�RI�WKH�VDQGVWRQHV�LQ�WKH�DUHD��OHDGLQJ�WR�WKH IRUPDWLRQ�RI�WKH�VLQNKROH�

2WKHU�FRQWULEXWLQJ�HOHPHQWV PD\�LQFOXGH�UDSLG�UHFKDUJH�IORZV�IURP�WKH�UHVHUYRLU�PRYLQJ�WKURXJK�
WKH�6:�1( IUDFWXUH�V��WKDW�FRXOG�ZDVK DZD\�ILQH�SDUWLFOHV�SUHIHUHQWLDOO\�DORQJ�WKH�IUDFWXUH�SODQH��
DQG�KLJK�UDLQIDOO�HYHQWV�LQFUHDVLQJ WKH�HIIHFWLYH�VWUHVV RQ�WKH�URRI��E\�LQFUHDVLQJ�WKH�WRWDO�ZHLJKW�
YLD�ZDWHU�VDWXUDWLRQ�
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)LJXUH�����&RQFHSWXDO�PRGHO�RI�VKDOORZ�OLPHVWRQH�EHG�GLVVROXWLRQ
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UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�(50�

:KLOH�WKLV�FRQFHSWXDO�PRGHO�LV�D�SRVVLEOH�H[SODQDWLRQ�IRU�WKH�VLQNKROH�GHYHORSPHQW��WKLV�
K\SRWKHVLV�FDQQRW�IXOO\�H[SODLQ�KRZ�D�ODUJH�HQRXJK�YROXPH�RI�VDQG�DQG�OLPHVWRQH FRXOG�KDYH
GHYHORSHG D�YRLG�DW�GHSWK��7KH�VLQNKROH�YROXPH�LV�WRR�KLJK�WR�EH�H[SODLQHG�VROHO\�E\�JURXQGZDWHU�
SXPSLQJ�DW�ZHOO�0::������/DUJH�YROXPHV�RI�ILQH�OLPH�FHPHQWHG�VDQG PLJKW�KDYH PLJUDWHG�LQWR�
QHDUE\�RSHQ�VSDFHV�LQ�WKH�VXEVXUIDFH �RSHQ�IUDFWXUHV�RU RWKHU�FRQGXLWV���EXW�VHLVPLF�HYLGHQFH�
�%RWHOKR ������VXJJHVWV�QR�NDUVWLF�IHDWXUHV�ZHUH�IRXQG��+RZHYHU��WKH VHLVPLF�VXUYH\�PLJKW�QRW�
EH�VHQVLWLYH HQRXJK WR�ORFDWH�VPDOOHU�IHDWXUHV�WKDW��LQ�FRPELQDWLRQ��PD\�UHVXOW�LQ�ODUJH�YROXPHV��
7KH�OLNHOLKRRG�RI FDXVHV�QRW�UHODWHG�WR�WKH�GHHS�PLQLQJ IRU�WKH�VLQNKROH�XVLQJ�WKLV�SRWHQWLDO�
FRQFHSWXDO�PRGHO�LV�GLVFXVVHG�EHORZ�

/,.(/<+22'�2)�1$785$/�6,1.+2/(�)250$7,21�$7�0$7$5$1',%$

1DWXUDO�VLQNKROH�IRUPDWLRQ�LV�D�FRPSOH[�SURFHVV�WKDW�LQYROYHV�VHYHUDO�IDFWRUV�DQG�SUH�H[LVWLQJ�
FRQGLWLRQV��6LQNKROHV�DUH�PRVW�OLNHO\�WR�IRUP�LQ�DUHDV�ZLWK�SUH�H[LVWLQJ�NDUVWLF�IHDWXUHV��FDYHV�RU�
FRQGXLWV�� FORVHU�WR�IUDFWXUHV�RU�IDXOWV��DQG�RU�FORVH�WR�VLJQLILFDQW�JURXQGZDWHU�SXPSLQJ�DFWLYLWLHV�
ZLWK�KLJK�ZDWHU�OHYHO�GUDZGRZQ��:KLOH�LW�LV�QRW�SRVVLEOH�WR�FRQFOXGH�ZKHWKHU�LW�LV�SRVVLEOH�IRU�D�
VLQNKROH�WR�KDYH�QDWXUDOO\�GHYHORSHG�DW�WKH�6LWH�ZLWKRXW�WKH�LQIOXHQFH�RI�PLQLQJ�RSHUDWLRQV��WKH�
HYDOXDWLRQ�RI�NH\�IDFWRUV�GHVFULEHG�DERYH�DOORZV�XV�WR�HVWLPDWH�WKH�TXDOLWDWLYH�VXVFHSWLELOLW\�IRU�D�
WHUUDLQ�WR�GHYHORS�VLQNKROHV�

$ UHODWLYH�VXVFHSWLELOLW\�LQGH[�ZDV�GHYHORSHG�WR�KHOS�DVVHVV�ZKHWKHU�0DWDUDQGLED�,VODQG�LV�OLNHO\�
WR�GHYHORS�VLQNKROHV�QDWXUDOO\��RU�ZLWK�FRQWULEXWLRQV�IURP SXPSLQJ�RI�ZDWHU�ZHOOV DQG�WKH�VXUIDFH�
ZDWHU�UHVHUYRLU��7KLV�DSSURDFK LV�EDVHG�RQ�JURXQGZDWHU�YXOQHUDELOLW\�DVVHVVPHQW�PHWKRGV�
�0RUDUX�DQG�+DQQLJDQ������ WKDW�XVH�D�ZHLJKWHG�DYHUDJH�RI�YDULRXV�ULVN�IDFWRUV��(DFK�LQGLYLGXDO�
WULJJHU�RU�FRQGLWLRQ�LV�DVVLJQHG D�YDOXH UHSUHVHQWLQJ�LWV�OLNHOLKRRG�WR�EH�SUHVHQW�DW�WKH�6LWH�DQG�
UHOHYDQFH�IRU�VLQNKROH�IRUPDWLRQ��9DOXHV�YHU\�EHWZHHQ����QRW�OLNHO\�RU�LUUHOHYDQW��DQG����YHU\�OLNHO\�
DQG�KLJKO\�UHOHYDQW�WR�VLQNKROH�IRUPDWLRQ��

(DFK�LQGLYLGXDO�OLNHOLKRRG�LQGH[�LV�PXOWLSOLHG�E\�WKH�UHOHYDQFH LQGH[��DQG WKH�ILQDO�UDWLQJ LV�
UHSUHVHQWHG�E\�D QRUPDOL]HG DYHUDJH�RI�DOO�LQGLYLGXDO�UDWLQJV��7KLV�YDOXH�LV�WKHQ�FDWHJRUL]HG�LQWR�
DQ�RYHUDOO�VXVFHSWLELOLW\�LQGH[�WKDW�YDULHV�IURP�QR�ULVN��QRW�VXVFHSWLEOH�WR�VLQNKROH�IRUPDWLRQ���WR�
KLJK�ULVN��YHU\�OLNHO\�WR�GHYHORS�VLQNKROHV��

)RU�H[DPSOH��LI�DQ�DUHD�KDV�NQRZQ�NDUVWLF�IHDWXUHV�VXFK�DV�QDWXUDO�FDYHV�RU FRQGXLWV��WKH�
OLNHOLKRRG�LQGH[�ZRXOG�EH�KLJK��FORVH�WR��� &DYH�FROODSVHV�DUH�YHU\�OLNHO\�LQ�NDUVWLF�]RQHV��
WKHUHIRUH�WKH�UHOHYDQFH�LQ�WHUPV�RI�VLQNKROH�GHYHORSPHQW�LV�YHU\�KLJK��DQG�VR�D�ZHLJKW�RI���ZRXOG�
EH�DVVLJQHG WR�WKH�UHOHYDQFH�FROXPQ��UHVXOWLQJ�LQ�D�KLJK�VXVFHSWLELOLW\�UDWLQJ�IRU QDWXUDO�VLQNKROH�
IRUPDWLRQ��)RU�0DWDUDQGLED� KRZHYHU��WKHUH�LV�QR�HYLGHQFH�RI�H[LVWLQJ�NDUVWLF�FRQGLWLRQV VR WKH�
OLNHOLKRRG�IRU�WKLV�LWHP�LV�]HUR DOWKRXJK�WKH�UHOHYDQFH IRU�VLQNKROH�GHYHORSPHQW�LQGH[�ZRXOG�VWLOO�EH�
�� 7KLV�UHVXOWV�LQ�D�UDWLQJ RI�]HUR��]HUR�PXOWLSOLHG�E\�����

.DUVWLF�IHDWXUHV��LI�SUHVHQW��ZRXOG�EH HQRXJK�WR�DVVLJQ�D�KLJK�VXVFHSWLELOLW\�LQGH[��+RZHYHU��LI�WKH�
IDFWRU�LV�QRW SUHVHQW�RU�XQOLNHO\��DV�LW�LV�WKH�FDVH�DW 0DWDUDQGLED��RWKHU�IDFWRUV��VXFK�DV�SUR[LPLW\�WR�
IDXOWV��DUH�HYDOXDWHG��$�VLWH�ZLWK�IDXOWV�DQG�IUDFWXUHV�LV�QRW�QHFHVVDULO\�SURQH�WR�VLQNKROHV��
+RZHYHU��LI�WKHUH�DUH�OLPHVWRQH�OD\HUV�DQG�VLJQLILFDQW JURXQGZDWHU�SXPSLQJ�DQG�H[WUHPH�UDLQIDOO��
WKH�SRVVLELOLW\�RI�VLQNKROH�GHYHORSPHQW�LQFUHDVHV��7KLV PHWKRGRORJ\�DWWHPSWV�WR�HVWLPDWH�WKH�
FRPELQHG HIIHFWV�RI�WKHVH�YDULDEOHV WR�FRPH�XS�ZLWK�DQ�RYHUDOO�VXVFHSWLELOLW\�YDOXH�
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$OWKRXJK�WKH�YDOXHV�DVVLJQHG�WR�HDFK�IDFWRU�DQDO\]HG�DUH�VRPHZKDW�VXEMHFWLYH��EDVHG�RQ�
HYDOXDWLRQ�RI�H[LVWLQJ�LQIRUPDWLRQ��WKH�PDWUL[�FDQ�EH�DOWHUHG�ZLWK�DOWHUQDWLYH�HYDOXDWLRQV�WR�DVVHVV�
WKH�RYHUDOO�UDQNLQJ�VHQVLWLYLW\� 7KH�HYDOXDWLRQ�FRXOG EH�H[SDQGHG�EH\RQG�WKH�VFRSH�RI�WKLV�
DVVHVVPHQW�WR�LQFOXGH�PDQ�PDGH�IDFWRUV�UHODWHG�WR�WKH�GHHS�PLQLQJ�RSHUDWLRQ�

7DEOH�� SUHVHQWV�D�VXVFHSWLELOLW\�HYDOXDWLRQ RI�WKH�YDULRXV�IDFWRUV�IRU�0DWDUDQGLED��DQG UDWLRQDOH�
IRU�HDFK�YDOXH�LV�GHVFULEHG�EHORZ�

� ([LVWLQJ�NDUVW�FDYHV��7KH�OLNHOLKRRG�RI�QDWXUDO�QHDU�VXUIDFH�FDYHV RI�NDUVWLF�FRQGXLWV�LQ�WKH�
0DWDUDQGLED�DUHD�LV�FRQVLGHUHG�QHJOLJLEOH��+LJKO\�UHOHYDQW�EHFDXVH�VLQNKROH�IRUPDWLRQ�ULVN�LV�
KLJK�LQ�NDUVWLF�WHUUDLQ�ZKHUH�FDYHV�DUH�NQRZQ�WR�H[LVW�

� 3UHVHQFH�RI�OLPHVWRQH��6WUDWLJUDSKLF�GHVFULSWLRQV�VKRZHG�WKH�SUHVHQFH�RI�OLPHVWRQH�OD\HUV��
EXW�WKH\�DUH�OHVV�WKDQ����PHWHUV WKLFN��$�OLNHOLKRRG�RI�������YHU\�ORZ��ZDV�DVVLJQHG�
/LPHVWRQH�LV�D�VROXEOH�URFN�WKDW�FRPPRQO\�IRUPV�GLVVROXWLRQ�YRLGV�DQG�FDYHV�WKDW�DUH�KLJKO\�
UHOHYDQW�WR�VLQNKROH�IRUPDWLRQ�

� 3UHVHQFH�RI�IULDEOH�FDOFDUHRXV�VDQGVWRQHV��6WUDWLJUDSKLF�GHVFULSWLRQV�VXJJHVW�DGHTXDWH�
WKLFNQHVV�RI�WKLV�OLWKRORJ\�QHDU�WKH�FXUUHQW�VLQNKROH��$�OLNHOLKRRG�RI�������YHU\�OLNHO\��ZDV�
DVVLJQHG� 'LVVROXWLRQ�RI�FDOFDUHRXV�FHPHQWDWLRQ�FDQ�ZHDNHQ�VDQGVWRQH�WR�WKH�SRLQW�ZKHUH�
IULDEOH�VDQG�PD\�EHFRPH�PRELOH��ZKLFK�PD\�EH�UHOHYDQW�WR�VLQNKROH�IRUPDWLRQ�

� 3UR[LPLW\�WR�IDXOWV�IUDFWXUHV��7KHUH�DUH�VHYHUDO�PDSSHG�IDXOWV�DQG�OLQHDPHQWV�DV�ZHOO�DV�D�
VHLVPLF�VXUYH\�LGHQWLI\LQJ�D�IUDFWXUH WUDYHUVLQJ�WKH�VLQNKROH�DORQJ�LWV�ORQJ�D[LV��$�OLNHOLKRRG�RI�
���KLJKO\ OLNHO\��ZDV�DVVLJQHG� )DXOWV�DQG�IUDFWXUHV PD\�KDYH�EURNHQ�FUXPEOHG�]RQHV�WKDW�FDQ�
DFW�DV�SDWKZD\V�IRU�IOXLG�PLJUDWLRQ�UHVXOWLQJ�LQ�LQFUHDVHG�GLOXWLRQ�SRWHQWLDO��ZKLFK�LV�KLJKO\�
UHOHYDQW�WR�VLQNKROH�IRUPDWLRQ�DERYH�FRQGXLW�YRLGV�

� ,QFUHDVH�LQ�UDLQIDOO��7KH VLQNKROH�IRUPHG�DW�WKH�EHJLQQLQJ�RI�WKH�UDLQ\�VHDVRQ��$�OLNHOLKRRG�RI�
������YHU\�OLNHO\��ZDV�DVVLJQHG��+HDY\�UDLQIDOO�HYHQWV�DUH�VRPHZKDW�UHOHYDQW��DV�WKH\�DUH�
NQRZQ�WR�WULJJHU�VLQNKROHV�LI�VXEVXUIDFH�FRQGLWLRQV�DUH�VXVFHSWLEOH�WR�FROODSVH�

� 3UR[LPLW\�WR�SXPSLQJ�ZHOOV�DQG�ZDWHU�OHYHO�GHFOLQHV� 5HJLRQDO�ZDWHU�OHYHO�GHFOLQHV�KDYH�EHHQ�
PHDVXUHG�DW�DOO�ZDWHU�ZHOOV�DV�D�UHVXOW�RI�GHFDGHV�RI�SXPSLQJ��$�OLNHOLKRRG RI�������OLNHO\��
ZDV�DVVLJQHG��7KLV�IDFWRU�LV�UHOHYDQW��DV�VLQNKROHV�RIWHQ�RFFXU�DV�ZDWHU�WDEOHV�DUH�GHSUHVVHG�
IURP�DQWKURSRJHQLF�SXPSLQJ�UHVXOWLQJ�LQ�LQFUHDVHG�VWUDLQ�RQ�WKH�IRUPDWLRQ�

� 3UHVVXUH�GULYHQ�YHUWLFDO�IORZV��7KH�DUHD�LV�XQGHU�WKH�LQIOXHQFH�RI�WKH�VXUIDFH�ZDWHU�UHVHUYRLU��
DQG�WKH�ZDWHU�OHYHOV�ZLWKLQ�VKDOORZ�DTXLIHUV�LV�KLJKHU�WKDQ�WKH�K\GUDXOLF�KHDGV�GHHS�LQ�WKH�
GLVVROXWLRQ�FDYHUQ�V\VWHP��UHVXOWLQJ�LQ�YHUWLFDO�JUDGLHQWV��$�OLNHOLKRRG�RI����� �OLNHO\��ZDV�
DVVLJQHG� +LJK�K\GUDXOLF�JUDGLHQWV�PD\�OHDG�WR�UDSLG�WXUEXOHQW�IORZV�IDYRULQJ�LQWHUQDO�HURVLRQ�
DQG�GLVVROXWLRQ��SRWHQWLDOO\�UHOHYDQW�WR�VLQNKROH�IRUPDWLRQ�

7KH�WDEOHV�EHORZ�LOOXVWUDWH�WKH�VXVFHSWLELOLW\�HYDOXDWLRQ�RI�WKH�YDULRXV�IDFWRUV�GLVFXVVHG�DERYH��DQG�
SUHVHQW�WKH�ILQDO�UDWLQJV�DQG�VXVFHSWLELOLW\�LQGH[�IRU�WKH�6LWH�
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6XVFHSWLELOLW\�,QGH[

1R�5LVN 9HU\�/RZ /RZ 0RGHUDWH +LJK 9HU\�+LJK

� ��� ��� ��� ��� �

7DEOH����6XVFHSWLELOLW\�HYDOXDWLRQ

)DFWRU
/LNHOLKRRG�
$VVHVVPHQW

/LNHOLKRRG�
�9DOXH�

5HOHYDQFH
�:HLJKW�

5DWLQJ�
�:HLJKW�[�
9DOXH�

([LVWLQJ�NDUVWLF�FDYHV 1RW�/LNHO\ � � �

3UHVHQFH�RI�OLPHVWRQH 0RGHUDWHO\�/LNHO\ ���� � ����

3UHVHQFH�RI�FDOFDUHRXV�DQG�
IULDEOH�VDQGVWRQH

/LNHO\ ���� ��� �����

3UR[LPLW\�WR�IDXOWV�IUDFWXUHV +LJKO\�/LNHO\ � � �

,QFUHDVH�LQ�UDLQIDOO /LNHO\ ���� ��� �����

,QFUHDVHG�SXPSLQJ�GUDZGRZQ /LNHO\ ���� ��� �����

3UHVVXUH�GULYHQ�YHUWLFDO�IORZ /LNHO\ ���� ���� ������

2YHUDOO�QDWXUDO�FDXVH�UDWLQJ �VXVFHSWLELOLW\�LQGH[�
�$YHUDJH�UDWLQJ IRU�HDFK�IDFWRU�DQDO\]HG��QRUPDOL]HG�

����
�0RGHUDWH�

7KH�ILQDO�UDWLQJ�LV�FDOFXODWHG�DV�WKH�DYHUDJH�OLNHOLKRRG�WLPHV�UHOHYDQFH�UDWLQJ�IRU�HDFK�IDFWRU�
DQDO\]HG��QRUPDOL]HG��GLYLGHG�E\�WKH�PD[LPXP�SRVVLEOH�DYHUDJH�UDWLQJ��

7KH�RYHUDOO�VXVFHSWLELOLW\�UDWLQJ�IRU�WKH�6LWH�LV������TXDOLWDWLYHO\�UHJDUGHG�DV�PRGHUDWH��7KLV�
LQGLFDWHV�WKDW�QDWXUDO�FDXVHV�DQG VKDOORZ�IDFWRUV�VXFK�DV�JURXQGZDWHU�SXPSLQJ�DUH�PRGHUDWHO\�
OLNHO\�WR�EH�D SRVVLEOH�FDXVH�RU�FRQWULEXWRU�WR�WKH�VLQNKROH�GHYHORSPHQW�

&21&/86,216

([LVWLQJ�GRFXPHQWDWLRQ�DQG�GDWD�ZHUH�UHYLHZHG�WR�HYDOXDWH�WKH OLNHOLKRRG�RI�D�QDWXUDO�FDXVH�IRU�
WKH�UHFHQW�IRUPDWLRQ�RI�D�VLQNKROH�DW�0DWDUDQGLED��%DVHG�RQ�H[LVWLQJ�UHSRUWV��GDWD��DQG�ORFDO�6LWH�
FRQGLWLRQV��D�SXUHO\�QDWXUDO�FDXVH�IRU�WKH�VLQNKROH�LV�XQOLNHO\ WKRXJK QDWXUDO�FRQGLWLRQV�FRXSOHG�
ZLWK�JURXQGZDWHU�SXPSLQJ�DQG�OHDNDJH�IURP�WKH�UHVHUYRLU�FDQQRW�EH�UXOHG�RXW�DV�SRVVLEOH�FDXVHV��
RU�LQWHQVLI\LQJ IDFWRUV��

7KH�PDLQ�TXHVWLRQV�WKLV�UHSRUW�DLPHG�DW�DQVZHULQJ�DUH�GLVFXVVHG�EHORZ�

4±,V�WKHUH�DQ\�HYLGHQFH�RI�QDWXUDOO\�RFFXUULQJ�NDUVWLF�HQYLURQPHQW�ZLWKLQ�WKH�DUHD�RI�LQWHUHVW"

$±1R�HYLGHQFH�RI�DGGLWLRQDO�NDUVW IHDWXUHV�ZHUH�LGHQWLILHG EDVHG�RQ�UHYLHZ�RI�H[LVWLQJ�GRFXPHQWV��
DFDGHPLF�OLWHUDWXUH��ZHE�VHDUFKHV�DQG�GHWDLOHG�UHYLHZ�RI�GURQH�IRRWDJH�RI�WKH�VLQNKROH�ZDOOV��
+RZHYHU� WKHUH�DUH�IRUPDWLRQV�GHVFULEHG�DV�OLPHVWRQH RU�FDOFDUHQLWHV�DQG�RWKHU�OLPH�EHDULQJ��
IULDEOH�VHGLPHQWDU\�URFNV�WKDW�FRXOG�SRWHQWLDOO\�OHDG�WR�NDUVWLF�FRQGLWLRQV��HVSHFLDOO\�DURXQG�]RQHV�
RI�VWUXFWXUDO�ZHDNQHVVHV�VXFK�DV�IUDFWXUHV�DQG�IDXOW�]RQHV�WKDW�DUH�SUHVHQW�DW�WKH�6LWH�

4±&RXOG�QDWXUDO�FDXVHV�VXFK�DV�KLJK�UDLQIDOO�HYHQWV�RU�ORFDO�HURVLRQ�SDWWHUQV��DVVRFLDWHG�ZLWK�
JHRORJLFDO�VWUXFWXUDO�FRQGLWLRQV�UHVXOW�LQ�VLQNKROH�IRUPDWLRQV�LQ�WKH�DUHD"



(50 ��6HSWHPEHU�����
�������
3DJH��� RI���

��&RS\ULJKW����� E\�(50�:RUOGZLGH�*URXS�/LPLWHG�DQG�RU�LWV�DIILOLDWHV��µ(50¶���$OO�5LJKWV�5HVHUYHG��1R�SDUW�RI�WKLV�ZRUN�PD\�EH�
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$±<HV��WKHUH�LV�HYLGHQFH�RI�KHDY\�UDLQIDOOV�GXULQJ�WKH�WLPH�WKH�VLQNKROH�LV�EHOLHYHG�WR�KDYH�
IRUPHG��$GGLWLRQDOO\��WKH�HORQJDWHG�VLQNKROH�VKDSH�VXJJHVWV�LW�PD\�EH�UHODWHG�WR�WZR�IUDFWXUH�
V\VWHPV�WKDW FURVV�HDFK�RWKHU�QHDU�WKH�FHQWHU�RI�WKH�VLQNKROH�

4±$UH�WKHUH�DQ\�SRWHQWLDO�SUHIHUHQWLDO�SDWKZD\V�WKDW�FRXOG�UHVXOW�LQ�WKH�FRQWDFW�RI�VKDOORZ�
IUHVKZDWHU�ZLWK�GHHS�VDOLQH�RU�RWKHU�NDUVWLF�IRUPDWLRQV"�

$±'HHS�IDXOWV�DQG�IUDFWXUH V\VWHPV�GR�RFFXU�DW�0DWDUDQGLED�DQG�DUH�FOHDUO\�LGHQWLILHG�ERWK�LQ�
GHFDGHV�ROG�VHLVPLF�FURVV�VHFWLRQV��7KHVH�IDXOWV�DUH�PDSSHG�DV�FXWWLQJ�WKURXJK�WKH�HQWLUH�
VHGLPHQWDU\�EDVLQ��7KHUH�DUH�DOVR�D�VHULHV�RI�PDSSHG�OLQHDPHQWV�RULHQWHG�SDUDOOHO�DQG�RUWKRJRQDO�
WR�WKH�ERXQGDU\�IDXOWV��DQG�DOLJQHG�ZLWK�WKH�PDMRU�DQG�PLQRU�D[HV�RI�WKH�VLQNKROH��

4±&RXOG�QDWXUDO�NDUVW SKHQRPHQD�EH�DFFHOHUDWHG�RU�LQGXFHG�E\�DFWLYLWLHV�VXFK�DV�ZDWHU�ZHOOV�
LQWHQVLILHG�SXPSLQJ��RU�LQFUHDVLQJ�VHHSDJH�IURP�WKH�H[LVWLQJ�GDP�FORVH�WR�IDXOW�]RQHV"

$±7KH�SRVVLELOLW\�RI�ZDWHU�IURP�WKH�UHVHUYRLU�VHHSLQJ�DW�KLJK�YHORFLWLHV�FDXVLQJ�WKH�GLVVROXWLRQ�RI�
OLPH�FHPHQWHG�VDQGVWRQHV�LQ�IULDEOH�]RQHV�FDQQRW�EH�UXOHG�RXW��$�VLPSOLILHG�PHWKRG�WR�HYDOXDWH�
WKH�VXVFHSWLELOLW\�RI�WKH�DUHD�WR�QDWXUDOO\��RU�VKDOORZ�RSHUDWLRQV�LQGXFHG��VLQNKROH�IRUPDWLRQ�
LQGLFDWHV�D�PRGHUDWH�VLQNKROH�IRUPDWLRQ�OLNHOLKRRG�GXH�WR�D�FRQIOXHQFH�RI�IDFWRUV��LQFOXGLQJ�

� 3UHVHQFH�RI�OLPH�EHDULQJ�PDWHULDOV�QHDU�WKH�HOHYDWLRQ�RI�WKH�VLQNKROH�

� 3UHVHQFH�RI�WZR�V\VWHPV�RI�IDXOWV�IUDFWXUHV��ZLWK�WKH�VLQNKROH�FHQWHUHG�DW�WKH�LQWHUVHFWLRQ RI�
WKHVH�WZR�V\VWHPV��DQG�HORQJDWHG�VLQNKROH�VKDSH��LQGLFDWLQJ�SUHIHUHQWLDO�URFN�IDLOXUH�DORQJ�
WKH�6(�1:�IDXOW�V\VWHP�

� /RQJ�WHUP�ORZHULQJ RI�WKH�ZDWHU�WDEOH�GXH�WR�JURXQGZDWHU�SXPSLQJ�

� +HDY\�UDLQIDOOV�DW�WLPH�RI�VLQNKROH�IRUPDWLRQ��DQG

� +LJK�ZDWHU�OHYHOV�DW�WKH�VXUIDFH�ZDWHU�UHVHUYRLU�

:KLOH�LW�FDQQRW�EH�GHILQLWHO\�FRQFOXGHG WKDW�WKHVH�IDFWRUV�FDXVHG�WKH�VLQNKROH��WKH\ FRXOG�KDYH�
FRQWULEXWHG�WR�WKH�VLQNKROH�IRUPDWLRQ��7KH�PRVW�OLNHO\�VFHQDULR�QRW�UHODWHG�WR�GHHS�PLQLQJ�UHTXLUHV�
IDVW�PRYLQJ�JURXQGZDWHU�DORQJ�SUHIHUHQWLDO�SDWKZD\V��IDXOWV�DQG�IUDFWXUHV���GLVVROXWLRQ�RI�OLPH�
FHPHQW�IURP�IULDEOH�VDQGVWRQHV��IROORZHG�E\�ZDVKLQJ�RXW�RI�VHGLPHQWV�DQG�FUHDWLQJ�FRQGXLWV�
YRLGV��)DVW�PRYLQJ�JURXQGZDWHU�IORZ�PD\�KDYH�EHHQ�LQGXFHG�E\����\HDUV�RI�JURXQGZDWHU�
SXPSLQJ�DW�ZDWHU�ZHOO�0::������ZKHUH�VDQG�ZDV�REVHUYHG��DQG�HQKDQFHG VHHSDJH�IURP�WKH�
UHVHUYRLU��7KH�FRPSHWHQW�VDQGVWRQH�URRI�DERYH�WKH�FRQGXLW�V��ZRXOG�HYHQWXDOO\�FROODSVH�GXH�WR�D�
KHDY\�UDLQIDOO�DQG�ORZHULQJ�RI�WKH�ZDWHU�WDEOH�

7KH�DQDO\VLV�RI�WKH�GHHS�PLQLQJ�RSHUDWLRQV�UHODWHG�K\SRWKHVLV�OHDGLQJ�WR�VLQNKROH�IRUPDWLRQ�LV�
EH\RQG�WKH�VFRSH�RI�WKLV�UHSRUW��

5()(5(1&(6

%DVVR�$���%UXQR�(���3DULVH�0���3HSH�0��������³0RUSKRPHWULF�DQDO\VLV�RI�VLQNKROHV�LQ�D�NDUVW�
FRDVWDO�DUHD�RI�VRXWKHUQ�$SXOLD��,WDO\��´ (QYLURQ�(DUWK�6FL����������±�����

%RWHOKR��0�$�%��������6HFRQG�JHRSK\VLFV�UHSRUW��
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%RWHOKR��0�$�%��������$FFHOHUDWHG�ZHLJKW�GURS�VHLVPLF�UHSRUW�

&LUDQR��0��DQG�*�&��/HVVD� ������³2FHDQRJUDSKLF�FKDUDFWHULVWLFV�RI�%DtD�GH�7RGRV�RV�6DQWRV��
%UD]LO�´ %UD]LOLDQ�-RXUQDO�RI�*HRSK\VLFV��5HYLVWD�%UDVLOHLUD�GH�*HRItVLFD����������S�
���±����

'D�6LOYD��2�%���-�0��&DL[HWD��3��'D�6LOYD�0LOKRPHP��DQG�0�'��.RVLQ� ������³5HF{QFDYR�EDVLQ�´
%ROHWLP�GH�*HRFLHQFLDV�GD�3HWUREUDV���������S���������

)RQVHFD��-��,� ������³*HRORJLFDO�RXWOLQH�RI�WKH�/RZHU�&UHWDFHRXV�%DKLD�6XSHUJURXS��%UD]LO�´
3URFHHGLQJV�RI�WKH�6HFRQG�:HVW�$IULFDQ�0LFURSDOHRQWRORJLFDO�&ROORTXLXP��(G��-��(��YDQ�
+LQWH��,6%1��������������������

*XLPDUmHV��-�7���(��0��*ULVVROLD��-�&��6��)HUUHLUD��-��/��0��GH�6RX]D��3��0��9LOODU��5��6DQWLDJR��DQG�
9��6��6REULQKR� ������3UHOLPLQDU\�5HSRUW��0DWDUDQGLED�,VODQG�%DKLD��%UD]LO�*HRORJLFDO�
6HUYLFH��&350���6DOYDGRU�����SDJHV�

+DOOLGD\��:��5���������³3VHXGRNDUVW�LQ�WKH���VW�FHQWXU\�´ -RXUQDO�RI�&DYH�DQG�.DUVW�6WXGLHV��Y������
QR�����S���������

+HUW]LQJ��-��������6ROXWLRQ�PLQLQJ�LQ�EHGGHG�VDOW²$UDWX��%UD]LO��6ROXWLRQ�0LQLQJ�5HVHDUFK�
,QVWLWXWH�7HFKQLFDO�&RQIHUHQFH�3DSHU��:LFKLWD��:LFKLWD� .6�

,QWULHUL��(���*��*LJOL��0��1RFHQWLQL��/��/RPEDUGL��)��0XJQDL��)��)LGROLQL��DQG�1��&DVDJOL� ������
³6LQNKROH�PRQLWRULQJ�DQG�HDUO\�ZDUQLQJ��$Q�H[SHULPHQWDO�DQG�VXFFHVVIXO�*%�,Q6$5�
DSSOLFDWLRQ�´ *HRPRUSKRORJ\��YRO������S���������

.REDO��0���,��%HUWRQFHOM��)��3LURWWL��,��'DNVNREOHU��DQG�/��.XWQDU� ������³8VLQJ�/LGDU�GDWD�WR�DQDO\VH�
VLQNKROH�FKDUDFWHULVWLFV�UHOHYDQW�IRU�XQGHUVWRU\�YHJHWDWLRQ�XQGHU�IRUHVW�FRYHU²FDVH�VWXG\�
RI�D�KLJK�NDUVW�DUHD�LQ�WKH�GLQDULF�PRXQWDLQV�´ 3/26�21(��YRO����QR����$UWLFOH�1XPEHU��
H��������

0HFFKLD��0���)��6DXUR��$��&ROXPEX�DQG�-��'H�:DHOH� ������³$�K\EULG�PRGHO�WR�HYDOXDWH�
VXEVXUIDFH�FKHPLFDO�ZHDWKHULQJ�DQG�IUDFWXUH�NDUVWLILFDWLRQ�LQ�TXDUW]�VDQGVWRQH�´ -RXUQDO
RI�+\GURORJ\��YRO�������S���������

1DQRPHWULFV� ������'2:�&KHPLFDO�3DVVLYH�6HLVPLF�$UUD\�0RQLWRULQJ�5HSRUW����

2UWR3L[HO��������7HFKQLFDO�5HSRUW�RI�'HYHORSHG�$FWLYLW\�± $HURSKRWRJUDPPHWULF�6XUYH\��

3DODFN\��*������� 5HVLVWLYLW\�&KDUDFWHULVWLFV�RI�*HRORJLFDO�7DUJHWV��,Q��1DELJKLDQ��0���(G���
(OHFWURPDJQHWLF�0HWKRGV�LQ�$SSOLHG�*HRSK\VLFV�7KHRU\��6RFLHW\�RI�([SORUDWLRQ�
*HRSK\VLFLVWV�7XOVD��2.��S��������

3DULVH��0���/��3LVDQR��DQG�&��9HQQDUL� ����� ³6LQNKROH�FOXVWHUV�DIWHU�KHDY\�UDLQVWRUPV�´ -RXUQDO�RI�
&DYH�DQG .DUVW�6WXGLHV��Y������QR�����S���±���

5(�63(&�,QF� ������/RQJ�WHUP�VWDELOLW\�RI�WKH�FRPPRQ�FDYHUQ�V\VWHP�DW�'RZ�&KHPLFDO¶V�EULQH�
PLQLQJ�IDFLOLW\�RQ�0DWDUDQGLED�,VODQG��%UD]LO��7RSLFDO�UHSRUW�56,������
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5RQLQJHQ��-��DQG�7��%XUEH\� ������³+\GURJHRORJLF�&RQWUROV�RQ�/DNH�/HYHO�DW�0RXQWDLQ�/DNH��
9LUJLQLD�´ +\GURJHRORJ\�-RXUQDO��Y������QR�����S�����±������

6DXUR��)���0��0HFFKLD��/��3LFFLQL��-��'H�:DHOH��&��&DUERQH��$��&ROXPPEX��/��3LVDQL��DQG�)��
9HUJDUD� ������³*HQHVLV�RI�JLDQW�VLQNKROHV�DQG�FDYHV�LQ�WKH�TXDUW]�VDQGVWRQH�RI�
6DULVDULxDPD�WHSXL��9HQH]XHOD�´ *HRPRUSKRORJ\��S���������

7KHURQ��$���DQG�-��(QJHOEUHFKW��������7KH�5ROH�RI�(DUWK�2EVHUYDWLRQ��ZLWK�D�)RFXV�RQ�6$5�
,QWHUIHURPHWU\��IRU�6LQNKROH�+D]DUG�$VVHVVPHQW��5HPRWH�6HQVLQJ��Y�����������

7UH�$OWDPLUD��������6TXHH6$5�$QDO\VLV�RI�*URXQG�0RYHPHQW�RYHU�WKH�0DWDUDQGLED�6ROXWLRQ�
0LQLQJ�)DFLOLW\�

86*6 �8QLWHG�6WDWHV�*HRORJLFDO�6XUYH\�� ������(DUWKTXDNH�+D]DUGV�3URJUDP��
KWWSV���HDUWKTXDNH�XVJV�JRY�HDUWKTXDNHV�VHDUFK�

:DOWKDP��7���%HOO��)��DQG�&XOVKDZ��0��������6LQNKROHV�DQG�6XEVLGHQFH��.DUVW�DQG�&DYHUQRXV�
5RFNV�LQ�(QJLQHHULQJ�DQG�&RQVWUXFWLRQ��3UD[LV�3XEOLVKLQJ��8.�

:UD\��5��$��/��DQG�)��6DXUR� ������³$Q�XSGDWHG�JOREDO�UHYLHZ�RI�VROXWLRQDO�ZHDWKHULQJ�SURFHVVHV�
DQG�IRUPV�LQ�TXDUW]�VDQGVWRQHV�DQG�TXDUW]LWHV�´ (DUWK�6FLHQFH�5HYLHZV��YRO�������S�����
����
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