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�WK��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QGXVWULDO�(QJLQHHULQJ�DQG�,QGXVWULDO�0DQDJHPHQW���
;9,��&RQJUHVR�GH�,QJHQLHUtD�GH�2UJDQL]DFLyQ��9LJR��-XO\�������������

�
1LYHO�GH�VHUYLFLR�\�6WRFN�GH�5HIHUHQFLD��(O�FDVR�
GH�XQD�(PSUHVD�'LVWULEXLGRUD�GH�5HSXHVWRV�
�
6HUYLFH�/HYHO�DQG�6WRFN�/HYHO��7KH�FDVH�RI�D�6SDUH�3DUWV�'LVWULEXWRU�

$OIRQVR�5RPHUR�&��%DELORQL��(��*DUFtD�6DEDWHU�-�3��

$EVWUDFW�7KH� LQYHQWRU\�SROLF\� XVHG� LQ� WKH� VSDUH�SDUWV� LQYHQWRU\�PDQDJHPHQW� LV�
XVXDOO\�GHILQHG�E\�PHDQV�RI�WKH�DFKLHYHPHQW�RI�D�WDUJHW�VHUYLFH�OHYHO�ZLWK�WKH�RE�
MHFWLYH�RI�PLQLPL]LQJ�WRWDO�FRVWV��)XUWKHUPRUH��VSDUH�SDUWV�SUHVHQW�WKH�SDUWLFXODULW\�
RI� ORZ�GHPDQG�RFFXUUHQFH��7KH�FRPPRQ�SROLF\�XVHG� IRU�VSDUH�SDUWV� LV� WKH�VDOHV�
UHSOHQLVKPHQW�SROLF\��6����6���7KHQ��WKH�SUREOHP�FRQVLVWV�RI�FRPSXWLQJ�WKH�RUGHU�
XS�WR�OHYHO�ZKLFK�JXDUDQWHHV�D�WDUJHW�VHUYLFH�OHYHO�EXW�PLQLPL]LQJ�WKH�WRWDO�FRVWV�RI�
WKH� V\VWHP�� 7KLV� SDSHU� IRFXVHV� RQ� HVWLPDWH� WKH� RUGHU� XS� WR� OHYHO� IROORZLQJ� WKH�
PRGHO�VXJJHVWHG�E\�D�VSDUH�SDUWV�GLVWULEXWRU�DQG�FRPSDUHV�LW�DJDLQVW�D�WKHRUHWLFDO�
EXW�H[DFW�PRGHO��)RU�WKDW�SXUSRVH��VSDUH�SDUWV�GHPDQG�LV�PRGHOOHG�IROORZLQJ�WKH�
3RLVVRQ�GLVWULEXWLRQ��,Q�WKLV�SDSHU�ZH�DQDO\VHV�FRQVHTXHQFHV�RQ�WKH�VHUYLFH�OHYHOV�
DQG�WKH�LQYHQWRU\�FRVWV�IURP�ERWK�WKH�FRPSDQ\�DQG�WKH�H[DFW�DSSURDFK��

5HVXPHQ�8Q�PRGHOR�GH�UHSRVLFLyQ�GH�LQYHQWDULRV�GH�UHSXHVWRV�VH�GHEH�FDUDFWHUL�
]DU�SRU�PLQLPL]DU�HO�FRVWH�GHO�LQYHQWDULR�PLHQWUDV�VH�DOFDQ]D�XQ�QLYHO�GH�VHUYLFLR�
REMHWLYR�� WHQLHQGR�HQ�FXHQWD� ODV�SDUWLFXODULGDGHV�GH� OD�GHPDQGD�GH� UHSXHVWRV��(O�
PRGHOR�GH� VXVWLWXFLyQ�GH�YHQWDV� �6����6�� HV�HO�PiV�XWLOL]DGR�HQ� OD�JHVWLyQ�GH� UH�
SXHVWRV��(Q�pO��HO�FiOFXOR�GHO�VWRFN�GH�UHIHUHQFLD��6��HVWi�VXMHWR�DO�QLYHO�GH�VHUYLFLR�
REMHWLYR��(Q�HVWH�DUWtFXOR�VH�FRPSDUD�HO�VWRFN�GH�UHIHUHQFLD�TXH�HVWDEOHFH�XQ�GLV�
WULEXLGRU�GH�UHSXHVWRV�GH�XQD�UHFRQRFLGD�PDUFD�GH�DXWRPyYLOHV�\�HO�VWRFN�GH�UHIH�
UHQFLD�TXH�VH�REWLHQH�XWLOL]DQGR�XQ�PRGHOR�GH�FiOFXOR�H[DFWR�EDVDGR�HQ�OD�GLVWUL�
EXFLyQ�GH�3RLVVRQ�SDUD�XQ�QLYHO�GH� VHUYLFLR�REMHWLYR��(O�REMHWLYR�GHO�DUWtFXOR�HV�
DQDOL]DU�ODV�FRQVHFXHQFLDV�HQ�FXDQWR�D�FRVWH�\�QLYHO�GH�VHUYLFLR�GH�OD�SROtWLFD�TXH�
XWLOL]D�OD�HPSUHVD�FXDQGR�VH�FRPSDUD�FRQ�XQ�PRGHOR�H[DFWR��

������������������������������ �����������������������������
��(XJHQLD�%DELORQL��
��
'HSDUWDPHQWR�GH�2UJDQL]DFLyQ�GH�(PSUHVDV��8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD��&DPt�GH�
9HUD�V�Q��������9DOHQFLD��6SDLQ�
H�PDLO��PDEDJUL#GRH�XSY�HV�
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.H\ZRUGV�� ,QYHQWRU\�FRQWURO�� VSDUH�SDUWV��RUGHU�XS� WR� OHYHO�� VHUYLFH� OHYHO��3DOD�
EUDV�&ODYH��*HVWLyQ�GH�VWRFNV��UHSXHVWRV��VWRFN�GH�UHIHUHQFLD��QLYHO�GH�VHUYLFLR�

����,QWURGXFFLyQ�\�UHYLVLyQ�GH�OD�OLWHUDWXUD�

([LVWHQ�GRV�LQGLFDGRUHV�GH�JHVWLyQ�GH�LQYHQWDULRV�TXH�VRQ�GLItFLOPHQWH�FRPSD�
WLEOHV�HQWUH�Vt��HO�QLYHO�GH�VHUYLFLR�\�HO�FRVWR�WRWDO�GH�LQYHQWDULR��&RQ�HVWDV�SUHPL�
VDV��ORV�UHVSRQVDEOHV�GH�ODV�RSHUDFLRQHV�GH�UHSRVLFLyQ�\�PDQWHQLPLHQWR�GHO�LQYHQ�
WDULR� GHEHQ� WUDEDMDU� SDUD� UHVSRQGHU� D� GRV� SUHJXQWDV�� ¢&XiQGR� SHGLU"� \� ¢&XiQWR�
SHGLU"��FRQ�HO�ILQ�GH�FXPSOLU�FRQ�ORV�REMHWLYRV�GH�VHUYLFLR�DO�FOLHQWH��GH�PLQLPL]D�
FLyQ�GH�FRQVWHV�R�DPERV�\�TXH�VRQ�GHILQLGRV�SRU�FDGD�RUJDQL]DFLyQ��'HQWUR�GH�OD�
JHVWLyQ�GH�LQYHQWDULRV�GH�UHSXHVWRV��UHVSRQGHU�D�ODV�SUHJXQWDV�GH�FXiQGR�\�FXiQWR�
SHGLU�� UHTXLHUH� GH�PRGHORV� GH� SUHYLVLyQ� \� JHVWLyQ� GLVHxDGRV� SDUD� tWHPV� FRQ� GH�
PDQGD�LQWHUPLWHQWH��8QD�UHYLVLyQ�GH�PRGHORV�GH�SUHYLVLyQ�\�JHVWLyQ�GH�LQYHQWDULRV�
SDUD�tWHPV�FRQ�GHPDQGD�LQWHUPLWHQWH�SXHGH�HQFRQWUDUVH�HQ��%DELORQL�HW�DO���������
/D�IUHFXHQFLD�D�OD�TXH�VH�UHYLVD�HO�LQYHQWDULR�\�HO�VWRFN�GH�UHIHUHQFLD��6��VH�GHWHU�
PLQDQ�VHJ~Q�OD�SROtWLFD�GH�UHSRVLFLyQ�GH�LQYHQWDULRV�XWLOL]DGD��%iVLFDPHQWH��SXHGH�
VHU�GH�GRV�WLSRV��GH�UHYLVLyQ�SHULyGLFD��5��6���FXDQGR�HO�LQYHQWDULR�VH�UHYLVD�FDGD�5�
SHULRGRV�GH�WLHPSR�\�VH�ODQ]D�XQD�RUGHQ�KDVWD�TXH�OD�SRVLFLyQ�GH�LQYHQWDULR�DOFDQ�
FH� OD�SRVLFLyQ�6��\� OD� UHYLVLyQ�FRQWLQXD��V��4���FXDQGR�HO� VWDWXV�GHO� LQYHQWDULR�VH�
FRQRFH�FRQWLQXDPHQWH�\�VH�ODQ]D�XQD�RUGHQ�GH�WDPDxR�FRQVWDQWH��4��VLHPSUH�TXH�
OD�SRVLFLyQ�GH�LQYHQWDULR�DOFDQFH�XQ�YDORU�V���

/D�SROtWLFD�GH�JHVWLyQ�GH�LQYHQWDULRV�PiV�XWLOL]DGD�HQ�UHSXHVWRV�HV�OD�GHQRPL�
QDGD�SROtWLFD�GH�VXVWLWXFLyQ�GH�YHQWDV��6����6���)RJDUW\�HW�DO���������HQ�OD�TXH�VH�
UHYLVD�HO�LQYHQWDULR�ELHQ�SHULyGLFDPHQWH�ELHQ�FRQWLQXDPHQWH�\�VH�ODQ]D�XQD�RUGHQ�
GH� DSURYLVLRQDPLHQWR� VLHPSUH� TXH� OD� SRVLFLyQ� GH� LQYHQWDULR� HVWH� SRU� GHEDMR� GHO�
VWRFN�GH�UHIHUHQFLD�6��(VWD�SROtWLFD�LPSOLFD�XQD�FRUUHFWD�GHILQLFLyQ�GHO�VWRFN�GH�UH�
IHUHQFLD��DO�TXH�VH�SXHGH� OOHJDU�PHGLDQWH�HO�XVR�GH�VLPXODFLyQ�FXDQGR�VH�FXHQWD�
FRQ�UHSXHVWRV�FRVWRVRV�\�XQD�GHPDQGD�LQWHUPLWHQWH��'KDNDU�HW�DO����������R�D�SDU�
WLU�GH�PRGHORV�GH�SURJUDPDFLyQ�GLQiPLFD�FRQ�HO�REMHWLYR�GH�PLQLPL]DU�OD�IXQFLyQ�
GH�FRVWR�WRWDO�\� ORV�FRVWRV�SRU�GHVDEDVWHFLPLHQWR��6FKDHIHU��������2WURV�DXWRUHV��
SURSRQHQ�PpWRGRV� H[DFWRV� SDUD� FDOFXODU� HO� QLYHO� GH� VHUYLFLR�� \� D� SDUWLU� GH� HOORV�
FDOFXODU�HO�YDORU�H[DFWR�GH�6�TXH�OR�VDWLVIDFH��7DO�HV�HO�FDVR�GH��)HHQH\�DQG�6KHU�
EURRNH� ������ SDUD� SURFHVRV� GH� GHPDQGD� GH� 3RLVVRQ� FRPSXHVWRV�� �3DOPHU� HW� DO��
������ SDUD� IXQFLRQHV� GH� GLVWULEXFLyQ� GLVFUHWDV� R� HO� PRGHOR� SURSXHVWR� SRU�
�0XFNVWDGW�DQG�7KRPDV�������SDUD�IXQFLRQHV�GH�3RLVVRQ�TXH�VXJLHUHQ�FDOFXODU�HO�
QLYHO�GH�VHUYLFLR�FRQ�OD�VLJXLHQWH�H[SUHVLyQ�VHQFLOOD��

� ( )�16 3 / 6λ= ⋅ ≤ − � ������

'RQGH� Ȝ� UHSUHVHQWD� WDVD� GH� GHPDQGD� \�/� UHSUHVHQWD� HO� SOD]R� GH� DSURYLVLRQD�
PLHQWR�R�OHDG�WLPH�\�GH�GRQGH�VH�SXHGH�FDOFXODU�HO�YDORU�GHO�VWRFN�GH�UHIHUHQFLD�
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FXDQGR� VH� HVWDEOHFH� XQ� QLYHO� GH� VHUYLFLR� REMHWLYR� GHILQLGR� FRPR� OD� IUDFFLyQ� GH�
GHPDQGD�VHUYLGD�GLUHFWDPHQWH�GHVGH�HO�LQYHQWDULR�ItVLFR�GLVSRQLEOH�HQ�HO�DOPDFpQ��

6LQ�HPEDUJR��PXFKDV�YHFHV�ODV�RUJDQL]DFLRQHV�HQFXHQWUDQ�JUDQGHV�OLPLWDQWHV�\�
REVWiFXORV�FXDQGR�VH�HQIUHQWDQ�D�XQ�PHUFDGR�DOWDPHQWH�FRPSHWLWLYR�FRPR�HO�GH�OD�
LQGXVWULD�DXWRPRWUL]��GRQGH�HO�SUHVWLJLR�GH�OD�PDUFD�HV�XQR�GH�ORV�DFWLYRV�PiV�LP�
SRUWDQWHV��(Q�HVWH�FRQWH[WR� VH�EXVFD�XQD� LPDJHQ�TXH�QR� VyOR� UHSUHVHQWH�FDOLGDG��
HILFLHQFLD�\�UHQGLPLHQWR�GH�VXV�YHKtFXORV��VLQR�TXH�WDPELpQ�LQFRUSRUH�XQ�UREXVWR�
VHUYLFLR�SRVYHQWD�GHQWUR�GHO�TXH�OD�JHVWLyQ�GH�LQYHQWDULRV�WLHQH�XQ�SDSHO�UHOHYDQWH��
$Vt��HQ�PXFKDV�RFDVLRQHV�VH�GHVDUUROODQ�PRGHORV�GH�JHVWLyQ�GH�LQYHQWDULRV�DG�KRF�
TXH�QR� VLHPSUH�FXPSOHQ�FRQ�HO�REMHWLYR�GH�VHUYLFLR�HVWDEOHFLGR�SRU� OD�RUJDQL]D�
FLyQ��OR�TXH�LPSOLFD�TXH�ORV�UHVXOWDGRV�WUDQVPLWLGRV�WLHQHQ�XQD�DOWD�SUREDELOLGDG�GH�
FRQWHQHU�HUURUHV�TXH�QR�H[SOLFDQ�OD�UHDOLGDG��

0RWLYDGR�SRU�ORV�SUREOHPDV�\�VLWXDFLRQHV�DQWHV�PHQFLRQDGRV��HO�VLJXLHQWH�WUD�
EDMR�DQDOL]D�HO�PRGHOR�GH�UHSRVLFLyQ�\�FRQWURO�GH�LQYHQWDULRV�GH�XQ�GLVWULEXLGRU�GH�
UHSXHVWRV�QDFLRQDO�GH�XQD�FRQRFLGD�PDUFD�GH�DXWRPyYLOHV��HQIRFiQGRVH�HQ�HO�FiO�
FXOR�GHO�VWRFN�GH�UHIHUHQFLD�D�SDUWLU�GH�XQ�QLYHO�GH�VHUYLFLR�HVWDEOHFLGR�\�FRPSD�
UiQGROR�FRQ�XQ�PRGHOR�GH�FiOFXOR�H[DFWR�EDVDGR�HQ�OD�GLVWULEXFLyQ�GH�3RLVVRQ��(O�
HVTXHPD�GH�HVWH�GRFXPHQWR�SDUWH�GH�XQD�EUHYH�GHVFULSFLyQ�GH� OD�RUJDQL]DFLyQ�\�
GH�OD�JHVWLyQ�GH�UHSXHVWRV��6HFFLyQ�������D�FRQWLQXDFLyQ�FDUDFWHUL]D�OD�GHPDQGD�GH�
UHSXHVWRV�\�H[SOLFD�HO�PpWRGR�GH�FiOFXOR�GHO� VWRFN�GH� UHIHUHQFLD�XWLOL]DGR�SRU� OD�
RUJDQL]DFLyQ��6HFFLyQ�������$�FRQWLQXDFLyQ�HQ�OD�6HFFLyQ������VH�DQDOL]D�HVWH�PR�
GHOR�\�VH�FRPSDUD�FRQ�XQ�PRGHOR�GH�FiOFXOR�H[DFWR��3RU�~OWLPR��HQ�OD�6HFFLyQ�����
VH�UHVXPHQ�ODV�SULQFLSDOHV�FRQFOXVLRQHV�GH�HVWH�DQiOLVLV�\�VH�SHUILODQ�ODV�OtQHDV�GH�
LQYHVWLJDFLyQ�TXH�VXUJHQ�FRQ�HVWH�WUDEDMR��

����,QIRUPDFLyQ�GHO�GLVWULEXLGRU�\�VX�JHVWLyQ�GH�LQYHQWDULRV�

/D�HPSUHVD�DQDOL]DGD�HQ�HVWH� WUDEDMR�VH�HQFDUJD�GH� LPSRUWDU��GLVWULEXLU�\�FRPHU�
FLDOL]D� YHKtFXORV�� UHSXHVWRV� \� GH� GDU� VHUYLFLR� WpFQLFR� HQ� UHSUHVHQWDFLyQ� GH� XQD�
PDUFD�GH�DXWRPyYLOHV�UHFRQRFLGD�D�QLYHO�PXQGLDO��3RU�WDQWR��VH�FRQVWLWX\H�FRPR�HO�
SLODU�GH�XQD�UHG�GH�FRQFHVLRQDULRV�HQ�WRGR�HO�WHUULWRULR�QDFLRQDO�\�TXH�DFWXDOPHQWH�
WLHQH�HQ�HO�PHUFDGR�XQD�JDPD�GH�PiV�GH�GRFH�PRGHORV�GH�YHKtFXORV��/D�HPSUHVD��
GHEH�FXPSOLU�FRQ� ODV� OH\HV�FRPHUFLDOHV�GHO�SDtV�TXH�REOLJDQ�D� ORV� UHSUHVHQWDQWHV�
GH� ODV� GLIHUHQWHV�PDUFDV�GH�YHKtFXORV� D� SUHVWDU� VHUYLFLR�SRVYHQWD� \� JDUDQWL]DU� OD�
GLVSRQLELOLGDG� GH� UHSXHVWRV� KDVWD� GLH]� DxRV� GHVSXpV� GH� TXH� XQ� YHKtFXOR� GHMD� GH�
FRPHUFLDOL]DUVH��

/D� JHVWLyQ� GH� UHSXHVWRV� LQFOX\HQ� WRGDV� ODV� RSHUDFLRQHV� QHFHVDULDV� GHVGH� HO�
DSURYLVLRQDPLHQWR��SHGLGRV�D� ORV�SURYHHGRUHV��KDVWD� OD�YHQWD�GLUHFWD�HQ� ORV�GLIH�
UHQWHV�FRQFHVLRQDULRV�\�VXFXUVDOHV�D�QLYHO�QDFLRQDO��/D�HPSUHVD�FXHQWD�FRQ�PiV�GH�
FXDUHQWD�PLO� tWHPV�HQ�VX�VLVWHPD���������UHIHUHQFLDV���GH�ORV�FXDOHV�DSUR[LPDGD�
PHQWH�HO�����PDQWLHQH�FDQWLGDGHV�HQ� LQYHQWDULR�SRU�YDORU� WRWDO�GH�GRV�PLO� VHLV�
FLHQWRV�PLOORQHV�GH�SHVRV����������PLOORQHV��FRQ�HO�TXH�KDFH�IUHQWH�D�ORV�UHTXHUL�
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PLHQWRV�GH�VXV�GLIHUHQWHV�FOLHQWHV��3RU�HO�WLSR�GH�SURGXFWRV��HO�FRPSRUWDPLHQWR�GH�
VX�GHPDQGD�KDFH�TXH�PiV�GHO�����GH�UHIHUHQFLDV�GH�UHSXHVWRV�VH�FODVLILTXHQ�VH�
J~Q�OD�HPSUHVD�FRPR�LQYHQWDULR�WLSR�&��OHQWR�PRYLPLHQWR��\�'��VLQ�PRYLPLHQWR�
HQ�ORV�~OWLPRV���DxRV���(VWR�~OWLPR�SHUPLWH�GHILQLU�FODUDPHQWH�GRV�WLSRV�GH�UHSXHV�
WRV��/RV�UHSXHVWRV�GH�UHFDPELR�SHULyGLFR�FRQ�GHPDQGD�HVWDEOH�\�HOHYDGD��\�ORV�UH�
SXHVWRV�GH�UHFDPELR�UHPRWR�TXH�WLHQHQ�XQD�GHPDQGD�LQWHUPLWHQWH��

'XUDQWH�ORV�~OWLPRV�DxRV��OD�HPSUHVD�KD�HPSUHQGLGR�XQ�SURFHVR�GH�UHHVWUXFWX�
UDFLyQ�TXH��HQ�HO�FDVR�GH�OD�JHVWLyQ�GH�LQYHQWDULRV��VH�KD�HQIRFDGR�SULQFLSDOPHQWH�
HQ�OD�UHGXFFLyQ�GHO�YDORU�GH�LQYHQWDULR�HQ�HO�DOPDFpQ�FHQWUDO�VLQ�TXH�HVWR�DIHFWH�DO�
QLYHO�GH�VHUYLFLR��/D�HVWUDWHJLD�GH�OD�HPSUHVD�WLHQH�HQ�FXHQWD�XQD�VHULH�GH�IDFWRUHV�
TXH�DIHFWDQ�GLUHFWDPHQWH�D� OD�JHVWLyQ�GH� ORV� UHSXHVWRV�� OD�DSOLFDELOLGDG�GH�XQ�UH�
SXHVWR�D�YDULRV�PRGHORV�GH�YHKtFXORV�\�OD�SRVLELOLGDG�GH�XVDU�UHIHUHQFLDV�VXVWLWXWDV�
R�DOWHUQDWLYDV��OD�FRPSHWHQFLD�HQ�XQ�PHUFDGR�HQ�HO�TXH�RWURV�YHQGHGRUHV�XWLOL]DQ�
UHSXHVWRV�JHQpULFRV��\�QR�GH�OD�PDUFD�FRPR�OD�HPSUHVD�DQDOL]DGD��OD�FRQWLQXD�LQ�
VHUFLyQ�GH�QXHYRV�PRGHORV�GH�YHKtFXORV�DO�PHUFDGR��TXH�LPSOLFD�WHQHU�UHSXHVWRV�
GLVSRQLEOHV�GHVGH�VX�ODQ]DPLHQWR��\�SRU�~OWLPR��IDFWRUHV�ILQDQFLHURV�FRPR�OD�WDVD�
GH�FDPELR�GH�GLYLVDV��

����*HVWLyQ�GH�LQYHQWDULRV�\�PRGHOR�GH�WUDEDMR�

������&DUDFWHUL]DFLyQ�GH�OD�GHPDQGD�GH�UHSXHVWRV�

/RV�UHSXHVWRV�VRQ�SURGXFWRV�FRQ�GHPDQGD�GLItFLO�GH�SURQRVWLFDU�\�HQ�SDUWLFXODU�ORV�
TXH�VH�FRQVLGHUDQ�tWHPV�GH�UHFDPELR�UHPRWR��TXH�FRUUHVSRQGHQ�D�PiV�GHO�����GH�
ODV�SDUWHV�TXH�FRQIRUPDQ�XQ�YHKtFXOR��$�pVWR�VH�VXPD�HO�KHFKR�GH�TXH�QDGLH�DG�
TXLHUH� XQ� UHSXHVWR� SDUD� WHQHU� JXDUGDGR� SDUD� XQD� SUy[LPD� RFDVLyQ�� 7HQLHQGR� HQ�
PHQWH�HVWD�SDUWLFXODULGDG�\�FRQ�HO�ILQ�GH�DQDOL]DU�OD�GHPDQGD�GH�UHSXHVWRV�UHPRWR��
VH�KDQ�FDWHJRUL]DGR�ORV�UHSXHVWRV�TXH�KDQ�PRVWUDGR�GHPDQGD�HQ�ORV�~OWLPRV� WUHV�
DxRV�VHJ~Q�VX�SDWUyQ�GH�GHPDQGD���

$SR\DGR�HQ�HO�PRGHOR�GH�FDWHJRUL]DFLyQ�SURSXHVWR�SRU��6\QWHWRV�HW�DO��������
TXH�VH�EDVD�HQ�YDORU�GHO�LQWHUYDOR�PHGLR�HQWUH�GHPDQGDV��S��\�HQ�HO�GHO�FRHILFLHQWH�
GH�YDULDFLyQ�FXDGUDGR�GH�ODV�yUGHQHV�GH�GHPDQGD��&9���VH�FODVLILFDQ�FDGD�XQD�GH�
ODV�PiV�GH�WUHLQWD�\�FLQFR�PLO�UHIHUHQFLDV�HQ�XQR�GH�ORV���SRVLEOHV�JUXSRV�GHILQLGRV�
SRU� �6\QWHWRV� HW� DO�� ������� D� VDEHU�� ���� GHPDQGD� HUUiWLFD�� ���� GHPDQGD� JUXPRVD�
�GHO� LQJOpV� OXPS\��� ����GHPDQGD�VXDYH�� \� ����GHPDQGD� LQWHUPLWHQWH��(Q� OD�7DEOD�
���� VH�PXHVWUDQ� ODV� FDWHJRUtDV� \� UHIHUHQFLDV� FODVLILFDGDV� VHJ~Q� VX� SDWUyQ� GH� GH�
PDQGD��TXH��HQ�HVWH�FDVR��WRPDQ�ODV�FDWHJRUtDV�GH�GHPDQGD�VXDYH�H�LQWHUPLWHQWH��

7UDV�HVWH�SULPHU�DQiOLVLV�GH�OD�GHPDQGD�GH�UHSXHVWRV�GH�OD�HPSUHVD��VH�FRQILUPD�
TXH� H[LVWH� XQ� HOHYDGR� Q~PHUR� GH� UHIHUHQFLDV� FX\R� FRPSRUWDPLHQWR� LQWHUPLWHQWH�
GLILFXOWD�OD�VHOHFFLyQ�GH�PRGHORV�DGHFXDGRV�GH�SUHYLVLyQ�\�OD�JHVWLyQ��
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7DEOD�����&DWHJRUL]DFLyQ�GH�OD�GHPDQGD�GH�UHSXHVWRV�GHO�GLVWULEXLGRU�

&DWHJRUtD� 1~PHUR�GH�5HIHUHQFLDV� ��GHO�WRWDO�
6XDYH� ������ �����
,QWHUPLWHQWH� ������� ������
7RWDO� ������� �����

������0pWRGR�GH�FiOFXOR�GHO�VWRFN�GH�UHIHUHQFLD�VHJ~Q�OD�HPSUHVD�

(O�GLVWULEXLGRU�WUDEDMD�FRQ�XQ�PRGHOR�GH�UHSRVLFLyQ�GH�LQYHQWDULRV��6����6��FRQ�XQD�
IUHFXHQFLD�GH�UHYLVLyQ�SHULyGLFD�VHPDQDO��6X�PRGHOR�GH�DSURYLVLRQDPLHQWR��GHIL�
QLGR�SRU�HO� IDEULFDQWH�� LPSOLFD� OD�GHILQLFLyQ�GHO� VWRFN�GH�UHIHUHQFLD��GHQRPLQDGR�
SRU�OD�HPSUHVD�0,3��TXH�VH�GHWHUPLQD�HQ�IXQFLyQ�GH�OD�GHPDQGD�SURPHGLR�PHQ�
VXDO�RFXUULGD�HQ�HO�~OWLPR�VHPHVWUH��\�GH���SDUiPHWURV�DGLFLRQDOHV��

� ( )0,3 0$' 66 / 2&= × + + � ������

'RQGH��
0,3�  � VWRFN�GH�UHIHUHQFLD�
0$'�  � GHPDQGD�SURPHGLR�PHQVXDO�
66�  � 6WRFN�GH�VHJXULGDG�
/�  � 3OD]R�GH�DSURYLVLRQDPLHQWR�R�OHDG�WLPH��PHVHV��
2&�  � &LFOR�GH�SHGLGR��PHVHV��

'H�GRQGH�VH�LQILHUH�TXH�HO�0,3�GH�WRGRV�ORV�tWHPV�GHSHQGH�GH�OD�PXOWLSOLFDFLyQ�
GH�VX�GHPDQGD�SRU�XQ�IDFWRU�TXH��DXQTXH�SXHGH�FDPELDU��VLHPSUH�HV�HO�PLVPR�SD�
UD�WRGR�HO�VLVWHPD�HQ�XQ�PLVPR�PRPHQWR��6H�GHEH�PHQFLRQDU�OD�LPSRUWDQFLD�TXH�
WLHQH�HO�SOD]R�GH�DSURYLVLRQDPLHQWR�HQ�HVWH�PRGHOR��\D�TXH�FRUUHVSRQGH�D�PiV�GH�
OD�PLWDG�GHO�IDFWRU�WRWDO��GHULYDGR�GHO�WLHPSR�GHGLFDGR�DO�WUDQVSRUWH�GH�FRQWHQHGR�
UHV�HQWUH�FRQWLQHQWHV�\�TXH�QRUPDOPHQWH�VH�UHDOL]D�SRU�YtD�PDUtWLPD���

����$QiOLVLV�GHO�PRGHOR�GHO�GLVWULEXLGRU�

(O�DQiOLVLV�GHO�PRGHOR�GHO�GLVWULEXLGRU�VH�KD� OOHYDGR�D�FDER�SDUD�XQ� LQWHUYDOR�GH�
WLHPSR�GH� WUHV� DxRV��3DUD� HOOR�� SULPHUR� VH� KDQ� VHOHFFLRQDGR� DTXHOODV� UHIHUHQFLDV�
TXH�SXHGHQ�PRGHODUVH� VHJ~Q�XQD�GLVWULEXFLyQ�GH�3RLVVRQ��HV�GHFLU��TXH�FXPSOHQ�
TXH�VX�YDULDQ]D�SUHVHQWD�XQD�GHVYLDFLyQ�Pi[LPD�FRQ�UHVSHFWR�D�VX�PHGLD�GHO�����
�6LOYHU�HW�DO���������(VWH�FULWHULR�OR�FXPSOHQ��XQ�WRWDO�GH�UHIHUHQFLDV�FHUFDQR�D�ODV�
WUHFH�PLO�� SDUD� ODV� TXH� VH� KD� VHJXLGR� HO� VLJXLHQWH� SURFHGLPLHQWR�� ���� FDOFXODU� HO�
VWRFN� GH� UHIHUHQFLD� R�0,3� FRPR� OR� FDOFXOD� HO� GLVWULEXLGRU�� FRQ� HQ� OD� H[SUHVLyQ�
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�����������FDOFXODU�HO�VWRFN�GH�UHIHUHQFLD�H[DFWR��6��VHJ~Q�HO�PRGHOR�GH��0XFNVWDGW�
DQG�7KRPDV�������SDUD� tWHPV�GLVWULEXLGRV�FRQ�XQD�3RLVVRQ��YHU�H[SUHVLyQ��������
TXH� FXPSOHQ� FRQ�XQ�QLYHO� GH� VHUYLFLR�REMHWLYR�� ����&DOFXODU� HO� QLYHO� GH� VHUYLFLR�
TXH�VH�REWLHQH�FRQ�DPERV�PpWRGRV��\�����DQDOL]DU�ODV�LPSOLFDFLRQHV�HQ�HO�REMHWLYR�
GH�VHUYLFLR�\�FRVWH�SDUD�HO�iUHD�GH�QHJRFLR��&yPR�VH�PHQFLRQD�DQWHULRUPHQWH��HO�
PpWRGR�SDUD�FDOFXODU�HO�0,3�XWLOL]D�OD�GHPDQGD�SURPHGLR�\�XQ�PLVPR�IDFWRU�EDVD�
GR� HQ� WUHV� SDUiPHWURV� TXH� GHILQHQ� ORV� HQFDUJDGRV� GHO� DSURYLVLRQDPLHQWR� GH� OD�
FRPSDxtD��(Q�HVWH�DQiOLVLV��ORV�IDFWRUHV�TXH�OD�HPSUHVD�KD�IDFLOLWDGR�VRQ��

� ( )���� ���� ���� ����0,3 0$' 0$'= × + + = × � ������

3DUD�HO�FiOFXOR�GHO�VWRFN�GH�UHIHUHQFLD�VHJ~Q�HO�PRGHOR�GH��0XFNVWDGW�DQG�7KR�
PDV�������SDUD�tWHPV�GLVWULEXLGRV�FRQ�XQD�3RLVVRQ�VH�HVWDEOHFH�XQ�REMHWLYR�GH�QL�
YHO�GH�VHUYLFLR�GHO�����\�SRU�WDQWR�HO�VWRFN�GH�UHIHUHQFLD�VH�FDOFXOD�FRPR��

� ( )� ����/) 6 − ≥ � �������

(V�LPSRUWDQWH�UHPDUFDU�TXH�HO�0,3�QR�WLHQH�HQ�FXHQWD�HO�QLYHO�GH�VHUYLFLR�HQ�VX�
FiOFXOR�� OR�TXH�UHYHOD�TXH�HVWH� LQGLFDGRU�VyOR�VH�FRPSXWD�DO� ILQDO�GHO�SHULRGR�GH�
RSHUDFLyQ��8QD�YH]�FDOFXODGRV�ORV�YDORUHV�GH�0,3�\�GH�6�SDUD�FDGD�UHIHUHQFLD��VH�
UHDOL]D�XQD�FRPSDUDFLyQ�GHO�QLYHO�GH�VHUYLFLR�SDUD�GRV�SHULRGRV�GH�WLHPSR�GLIHUHQ�
WHV��ORV�FXDOHV�VH�SUHVHQWDQ�HQ�OD�7DEOD������

7DEOD�����&RPSDUDFLyQ�GHO�QLYHO�GH�VHUYLFLR�SDUD�ORV�PpWRGRV�HYDOXDGRV��0,3�\�6��HQ�GRV�
LQWHUYDORV�GH�WLHPSR�GLIHUHQWHV����DxRV�\���PHVHV��

3HULRGR� 1~PHUR�
GH�5HIV��

5HIV��
6�!�0,3�

5HIV��
6� �0,3�

5HIV��
6���0,3�

16��6�� 16��0,3��

��DxRV� ������� ������� ���� ���� ������� �������
��PHVHV� ������� ������� ��� ��� ������� ������

'H�OD�7DEOD�����VH�H[WUDHQ�ODV�VLJXLHQWHV�FRQFOXVLRQHV��(Q�SULPHU�OXJDU�HO�GLV�
WULEXLGRU�QR�FXPSOH�HO�����GH�QLYHO�GH�VHUYLFLR�TXH�FUHH�WHQHU��LQGHSHQGLHQWHPHQ�
WH�GHO�SHULRGR�GH�WLHPSR�FRQVLGHUDGR������\�����SDU���DxRV�\�VHLV�PHVHV�UHVSHF�
WLYDPHQWH���'H�KHFKR�� ORV�YDORUHV�GH�6� HVWiQ�PX\�SRU�HQFLPD�GHO�YDORU�GHO�0,3�
SDUD�OD�JUDQ�PD\RUtD�GH�ORV�FDVRV��(V�SRU�HOOR�TXH�VH�KD�OOHYDGR�D�FDER�XQ�DQiOLVLV�
PiV�GHWDOODGR�FRQ�HO�ILQ�GH�HVWDEOHFHU�JUXSRV�R�SHUILOHV�GH�UHIHUHQFLDV�D�SDUWLU�GH�OD�
GLIHUHQFLD�HQWUH�HO�0,3�\�HO�6�\�GRQGH�VH�REVHUYDQ�WUHV�JUXSRV��3DUD�HO�SULPHU�JUX�
SR�GH�UHSXHVWRV��HO�0,3�HV�PD\RU�DO�VWRFN�GH�UHIHUHQFLD�ySWLPR��(VWH�JUXSR�UHSUH�
VHQWD�HO������GHO�WRWDO�GH�tWHPV��SDUD�ORV�FXDOHV�HO�GLVWULEXLGRU�SUHVHQWD�XQ�QLYHO�GH�
VHUYLFLR� PD\RU� DO� REMHWLYR�� 6H� REVHUYD� TXH� DO� WUDEDMDU� FRQ� XQ� FRUWR� SHULRGR� GH�
WLHPSR��FXDQGR�VH�SUHVHQWD�GHPDQGD��HO�0,3�UHDFFLRQD�PXFKR�PiV�UiSLGR�FDOFX�
ODQGR�XQ�YDORU�PD\RU�DO�H[DFWR��SHUR�TXH�LJXDOPHQWH�VLUYH�D�OD�RUJDQL]DFLyQ�SDUD�
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KDFHU�IUHQWH�D�GHPDQGDV�LPSUHYLVWDV��(VWH�JUXSR�QRUPDOPHQWH�HVWi�FRPSXHVWR�SRU�
UHSXHVWRV�GH�YHKtFXORV�UHFLpQ�ODQ]DGRV�DO�PHUFDGR��

(O�VHJXQGR�JUXSR�FRQVWD�GH�ORV�UHSXHVWRV�FRQ�XQ�0,3�LJXDO�DO�6��\�TXH�LQFOX\H�
HO������GHO�WRWDO�GH�tWHPV��(VWRV�UHSXHVWRV�SUHVHQWDQ�HQ�VX�PD\RUtD�XQ�SDWUyQ�GH�
GHPDQGD�VXDYH�� OR�TXH�SHUPLWH� LQIHULU�TXH�SUHVHQWD�XQD�GHPDQGD�SURPHGLR�PX\�
VLPLODU�DO�PHGLUOD�GXUDQWH�ORV���DxRV�R�GXUDQWH�HO�~OWLPR�VHPHVWUH��

3RU�~OWLPR�VH�WLHQH�HO�JUXSR�PiV�UHSUHVHQWDWLYR�GH�UHIHUHQFLDV����������GRQGH�
HO�0,3�HV�LQIHULRU�DO�6��'H�QXHYR�VH�UHIOHMD�OD�LPSRUWDQFLD�GHO� LQWHUYDOR�GH�GDWRV�
XWLOL]DGRV�HQ�HO�FiOFXOR��TXH�FRQ�HO�PRGHOR�GH��0XFNVWDGW�DQG�7KRPDV�������REOL�
JD�D�WHQHU�DO�PHQRV�XQD�XQLGDG�GH�FDGD�UHIHUHQFLD�PLHQWUDV�TXH�HO�0,3�OR�HOLPLQD�
GHO�LQYHQWDULR�VL�QR�KD�SUHVHQWDGR�GHPDQGD�HQ�ORV�~OWLPRV�VHLV�PHVHV��

7DPELpQ�VH�KD�DQDOL]DGR�HO�LPSDFWR�VREUH�HO�FRVWR�WRWDO�GHO�LQYHQWDULR�GH�FDGD�
XQR�GH�ORV�PpWRGRV�XWLOL]DGRV�\�TXH�VH�SUHVHQWD�HQ�OD�7DEOD�������

7DEOD�����&RPSDUDFLyQ�FRVWR�GHO�LQYHQWDULR�HQWUH�0,3�\�6�HQ�GRV�LQWHUYDORV�GH�WLHPSR�GLIH�
UHQWHV����DxRV�\���PHVHV��

&RVWR�LQYHQWDULR����� 'LIHUHQFLD�
3HULRGR�

6� 0,3� ǻ�$EVROXWD� ǻ�5HODWLYD�
��DxRV� �������������� ������������ �������������� �������
��PHVHV� �������������� ������������ �������������� �������

3RU�WDQWR��OD�HPSUHVD�GHEH�UHDOL]DU�XQ�LPSRUWDQWH�HVIXHU]R�ILQDQFLHUR�VL�TXLHUH�
FXPSOLU�FRQ�ORV�REMHWLYRV�GH�VHUYLFLR�DO�FOLHQWH�TXH�WDQWR�LPSXOVD��\�TXH�VH�YHUtDQ�
UHSUHVHQWDGRV�QR�VyOR�HQ�HO�UHDSURYLVLRQDPLHQWR�GH�XQ�DOWR�YROXPHQ�GH�UHSXHVWRV��
VLQR� HQ� OD� DGTXLVLFLyQ� GH� XQ� DOPDFpQ� PXFKR� PiV� JUDQGH� TXH� OH� SHUPLWD� SRGHU�
PDQWHQHU�HO�LQYHQWDULR�QHFHVDULR�SDUD�FXPSOLU�FRQ�HO�����GH�VHUYLFLR�DO�FOLHQWH��

����&RQFOXVLRQHV�

(Q�HVWH�WUDEDMR�VH�DQDOL]D�HO�PRGHOR�GH�DSURYLVLRQDPLHQWR�GH�XQD�HPSUHVD�GLVWUL�
EXLGRUD�GH�UHSXHVWRV�GHO�VHFWRU�DXWRPRWUL]��3HVH�D�TXH�OD�LQIRUPDFLyQ�VXPLQLVWUDGD�
SRU�OD�RUJDQL]DFLyQ�LQGLFD�TXH�HVWD�PDQWLHQH�XQ�QLYHO�GH�VHUYLFLR�LJXDO�DO������OD�
UHYLVLyQ�GH�ORV�GDWRV�\�HO�FiOFXOR�GHO�VWRFN�GH�UHIHUHQFLD�SDUD�ORV�tWHPV�VHOHFFLRQD�
GRV��LQGLFDQ�TXH�HQ�UHDOLGDG�OD�HPSUHVD�PDQWLHQH�XQ�QLYHO�GH�VHUYLFLR�GHO������

$O�WUDWDU�GH�HQFRQWUDU�XQ�SDWUyQ�TXH�SHUPLWD�LGHQWLILFDU�HO�WLSR�GH�SURGXFWRV�TXH�
WLHQHQ�XQ�6�LQFRUUHFWR��VH�REVHUYD�TXH�HO�0,3�VH�HQFXHQWUD�SRU�GHEDMR�GHO�6�VL�OD�
UHIHUHQFLD�QR�SUHVHQWD�PRYLPLHQWR�HQ�HO�~OWLPR�VHPHVWUH��R�VH�KD�UHGXFLGR�VX�GH�
PDQGD���\�TXH�SRU�HO�FRQWUDULR�VL�HO�0,3�HV�PD\RU�DO�6�HV�SRUTXH�QRUPDOPHQWH�FR�
UUHVSRQGH�D�XQD�UHIHUHQFLD�GH�DOWD�URWDFLyQ�R�UHODWLYD�D�XQ�QXHYR�YHKtFXOR��

(O�KHFKR�GH�WHQHU�XQD�GLIHUHQFLD�WDQ�PDUFDGD�HQWUH�HO�QLYHO�GH�VHUYLFLR�TXH�LQ�
GLFD�OD�RUJDQL]DFLyQ�\�HO�H[DFWR�JHQHUD�OD�QHFHVLGDG�GH�SURIXQGL]DU�XQ�SRFR�PiV�
HQ� OD�HYDOXDFLyQ�GH� OD� LQIRUPDFLyQ�GHO�VLVWHPD�\�GH� OD�RSHUDFLyQ�GH� OD�RUJDQL]D�



942

�

FLyQ��SDUD�DVt�SRGHU�HQFRQWUDU�ORV�PRWLYRV�TXH�JHQHUDQ�HVWD�VLWXDFLyQ��3RU�HOOR��VH�
SRQHQ�HQ�HYLGHQFLD�XQD�VHULH�GH�KDOOD]JRV�TXH�YDOH�OD�SHQD�PHQFLRQDU�\�TXH�DXQ�
TXH�QR�GHVYLUW~DQ�HO�SULQFLSDO� UHVXOWDGR�GH�HVWH�HVWXGLR�� VL�SHUPLWHQ�HQWHQGHU�XQ�
SRFR�PiV�ODV�UD]RQHV�HQ�TXH�VH�EDVD�OD�RUJDQL]DFLyQ�SDUD�GHILQLU�VX�LQGLFDGRU�GH�
QLYHO�GH�VHUYLFLR��\�TXH�VH�PHQFLRQDQ�D�FRQWLQXDFLyQ��(Q�SULPHU�OXJDU�OD�RUJDQL]D�
FLyQ�PLGH�VX�QLYHO�GH�VHUYLFLR�DO�ILQDO�GHO�SHULRGR�D�HYDOXDU��HV�GHFLU�VREUH�HO�WRWDO�
GH�tWHPV�GHPDQGDGRV��WHQLHQGR�HQ�FXHQWD�ODV�YHQWDV�UHDOHV��ODV�YHQWDV�SHUGLGDV�\�OD�
GHPDQGD�GLIHULGD��'H�HVWD� IRUPD�VyOR�FRPSXWDQ�HQ� VX�QLYHO�GH�VHUYLFLR� ODV� UHIH�
UHQFLDV� TXH�JHQHUDQ� LQJUHVRV�� \�SDUD� ORV� TXH� HQ�XQD�JUDQ� SURSRUFLyQ� VLHPSUH� VH�
WLHQH�GLVSRQLELOLGDG��3RU�HO�FRQWUDULR�HO�FiOFXOR�GHO�VWRFN�GH�UHIHUHQFLD�D�SDUWLU�GHO�
PRGHOR�GH� �0XFNVWDGW�DQG�7KRPDV������� LQYROXFUD� WRGRV� ORV� tWHPV�GHO� VLVWHPD��
GH�ORV�FXDOHV�PiV�GHO�����FRUUHVSRQGHQ�D�UHSXHVWRV�GH�EDMD�R�QXOD�URWDFLyQ��TXH�
QR�JHQHUDQ�QLQJXQD�UHQWDELOLGDG��$GHPiV��HO�DQiOLVLV�OOHYDGR�D�FDER�HQ�HVWH�WUDED�
MR�GD�HO�PLVPR�YDORU�D�FDGD�tWHP��VLQ�DGPLWLU�OD�SRVLELOLGDG�GH�XVDU�UHIHUHQFLDV�DO�
WHUQDWLYDV��

(Q� IXWXUDV� LQYHVWLJDFLRQHV� VH� WUDWDUi�GH�HVWDEOHFHU�XQ�PRGHOR�HQ�HO�TXH�VH�DO�
FDQFH� HO� ����GH� VHUYLFLR�PHGLR�� WHQLHQGR� HQ� FXHQWD� ODV� FDWHJRUtDV� GH�GHPDQGD��
SHUPLWLHQGR�QR�DOPDFHQDU�R�UHWUDVDU�SHGLGRV�FRQ�HO�REMHWLYR�GH�UHGXFLU�HO�FRVWR�GHO�
LQYHQWDULR��
�
$JUDGHFLPLHQWRV� (O� SUHVHQWH� WUDEDMR� IRUPD� SDUWH� GHO� SUR\HFWR� &256$5,� 0$*,&� �5HI��
'3,������������ILQDQFLDGR�SRU�HO�0LQLVWHULR�GH�&LHQFLD�H�,QQRYDFLyQ�GHO�*RELHUQR�GH�(VSDxD�
GHQWUR�GHO�SURJUDPD�GH�3UR\HFWRV�GH�,QYHVWLJDFLyQ�)XQGDPHQWDO�QR�RULHQWDGD���

����5HIHUHQFLDV�

%DELORQL�(��&DUGRV�0��$OEDUUDFLQ�-�0��DQG�3DOPHU�0�(��������'HPDQG�&DWHJRULVDWLRQ��)RUH�
FDVWLQJ��DQG�,QYHQWRU\�&RQWURO�IRU�,QWHUPLWWHQW�'HPDQG�,WHPV��6�$IU�-�,QG�(QJ������������

'KDNDU�7�6��6FKPLGW�&�3��DQG�0LOOHU�'�0��������%DVH�6WRFN�/HYHO�'HWHUPLQDWLRQ�IRU�+LJK�&RVW�
/RZ�'HPDQG�&ULWLFDO�5HSDLUDEOH�6SDUHV��&RPSXW�2SHU�5HV������������

)HHQH\�*�-��6KHUEURRNH�&�&��������7KH��6���6��LQYHQWRU\�SROLF\�XQGHU�FRPSRXQG�3RLVVRQ�GH�
PDQG��0DQDJH�6FL������������

)RJDUW\� '�:�� %ODFNVWRQH� -� +�� +RIIPDQ� 7� 5� ������� 3URGXFWLRQ� DQG� ,QYHQWRU\�0DQDJHPHQW��
6RXWK�:HVWHUQ�3XEOLVKLQJ�&R���&LQFLQQDWL��2KLR�

0XFNVWDGW�-�$��7KRPDV�/�-��������$UH�0XOWL�(FKHORQ�,QYHQWRU\�0HWKRGV�:RUWK�,PSOHPHQWLQJ�
LQ�6\VWHPV�ZLWK�/RZ�'HPDQG�5DWH�,WHPV��0DQDJH�6FL������������

3DOPHU��0���%DELORQL��(���&DUGRV��0���DQG�(VWHOOpV��6���������2Q�WKH�([DFW�&DOFXODWLRQ�RI�WKH�)LOO�
5DWH�IRU�5HSDLUDEOH�3DUWV��$SSOLFDWLRQ�WR�DQ�$LUOLQH�&RPSDQ\����,QGXVWULDO�(QJLQHHULQJ��,Q�
QRYDWLYH�1HWZRUNV�6SULQJHU�9HUODJ�/RQGRQ�/LPLWHG���

6FKDHIHU� 0� .� ������� $� 0XOWL�,WHP� 0DLQWHQDQFH� &HQWHU� ,QYHQWRU\� 0RGHO� IRU� /RZ�'HPDQG�
5HSDUDEOH�,WHPV��0DQDJH�6FL��������������

6LOYHU�(�$��3\NH�'�)��3HWHUVRQ�5��������,QYHQWRU\�0DQDJHPHQW�DQG�3URGXFWLRQ�3ODQQLQJ�DQG�
6FKHGXOLQJ��-RKQ�:LOH\�	�6RQV��1HZ�-HUVH\�

6\QWHWRV�$�$��%R\ODQ�-�(��DQG�&URVWRQ�-�'��������2Q�WKH�FDWHJRUL]DWLRQ�RI�GHPDQG�SDWWHUQV��-�
2SO�5HV�6RF������������

�


