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8WLOLGDG GH ORV FRUWLFRVWHURLGHV FRPR WHUDSLD DG\XYDQWH HQ QLxRV FRQ SLHORQHIULWLV
DJXGD SDUD SUHYHQLU FLFDWUL]DFLyQ UHQDO� UHYLVLyQ VLVWHPiWLFD \ PHWDDQiOLVLV

,QWURGXFFLyQ� /D SLHORQHIULWLV DJXGD HQ QLxRV SXHGH RFDVLRQDU XQD FLFDWUL] UHQDO
SHUPDQHQWH� FDXVDGD SULQFLSDOPHQWH SRU OD LQIODPDFLyQ GXUDQWH OD LQIHFFLyQ DJXGD� /D
DSDULFLyQ GH HVWH GDxR UHQDO SXHGH FRQGXFLU D ,5& HQ XQ IXWXUR� (O FRQWURO GH OD LQIHFFLyQ
FRQ DQWLELyWLFRV QR VH KD PRVWUDGR VXILFLHQWHPHQWH HILFD] SDUD HUUDGLFDU OD DSDULFLyQ GH
FLFDWULFHV� SRU OR TXH VH KD SRVWXODGR OD WHUDSLD FRDG\XYDQWH FRQ IiUPDFRV DQWLLQIODPDWRULRV
SDUD GLVPLQXLU VX SURGXFFLyQ� $OJXQRV HVWXGLRV PRVWUDURQ OD FDSDFLGDG GH ORV FRUWLFRLGHV
SDUD GLVPLQXLU HO QLYHO GH FLWRTXLQDV HQ RULQD \ DSDULFLyQ GH FLFDWULFHV HQ DQLPDOHV SRU OR
TXH VH UHDOL]DURQ HQVD\RV FOtQLFRV HQ KXPDQRV SDUD FRQWUDVWDU HVWD KLSyWHVLV� 1RV
SODQWHDPRV VLQWHWL]DU OD HYLGHQFLD GLVSRQLEOH VREUH HO SDSHO GH ORV FRUWLFRVWHURLGHV FRPR
WHUDSLD DG\XYDQWH SDUD UHGXFLU OD FLFDWUL]DFLyQ UHQDO�

2EMHWLYRV� (YDOXDU OD HILFDFLD GH OD WHUDSLD DG\XYDQWH FRQ FRUWLFRLGHV HQ QLxRV FRQ LQIHFFLyQ
XULQDULD IHEULO DJXGD SDUD OD SUHYHQFLyQ GH OD DSDULFLyQ GH FLFDWULFHV UHQDOHV�

0pWRGR� 5HYLVLyQ VLVWHPiWLFD \ PHWDDQiOLVLV� 3REODFLyQ GH HVWXGLR� QLxRV FRQ SULPHU
HSLVRGLR GH ,78 IHEULO� ,QWHUYHQFLyQ� DGPLQLVWUDFLyQ GH FRUWLFRLGHV HQ IDVH DJXGD GH OD
LQIHFFLyQ� &RPSDUDFLyQ� SODFHER R QR LQWHUYHQFLyQ� 5HVXOWDGR SULQFLSDO� DSDULFLyQ GH
FLFDWULFHV� (VWUDWHJLD GH E~VTXHGD GH HQVD\RV FOtQLFRV UDQGRPL]DGRV HQ 3XE0HG� (PEDVH
\ &HQWUDO GH OD &RFKUDQH HQ ORV

�� ~OWLPRV DxRV�

5HVXOWDGRV� 6H LQFOX\HURQ FLQFR HQVD\RV FOtQLFRV DOHDWRULRV ���� QLxRV�� FRQ XQ GLVHxR
KHWHURJpQHR� (Q WUHV FRQ GDWRV FRQILUPDGRV GH SLHORQHIULWLV SRU '06$ HQ IDVH DJXGD� \ HQ
GRV GH ORV FLQFR FRQ QLxRV FRQ ,78 IHEULO� 8QR GH HOORV DQDOL]D QLxRV FRQ SLHORQHIULWLV JUDYH�
FRQ JUDQ GDxR HQ HO '06$ LQLFLDO� /RV SDFLHQWHV UHFLELHURQ GH[DPHWDVRQD R SUHGQLVRORQD
GXUDQWH XQ SHULRGR FRUWR ���� GtDV�� $QDOL]DGRV FRQMXQWDPHQWH ORV FRUWLFRVWHURLGHV QR VRQ
HILFDFHV SDUD UHGXFLU HO ULHVJR GH FLFDWUL]DFLyQ UHQDO HQ FRPSDUDFLyQ FRQ SODFHER� 6H
UHDOL]y PHWDDQiOLVLV FRQ XQ PRGHOR GH HIHFWRV DOHDWRULRV GH 0DQWHO�+DHQV]HO UHVXOWDQGR XQ
55� ���� �,& ���� ���� D ������ (O JUDGR GH KHWHURJHQHLGDG IXH PRGHUDGR� 7DX� �� &KL� 
���� �S ������ ,� �� (O DQiOLVLV SRU VXEJUXSRV QR PRVWUy WDPSRFR HIHFWRV SURWHFWRUHV
VLJQLILFDWLYRV� (Q ORV QLxRV FRQ SLHORQHIULWLV FRQILUPDGD \ EDMR VHVJR GH VHOHFFLyQ� 55 GH
����� ,& ��� >���������@ \ XQD S ����� \ HQ HO JUXSR GH ,78 IHEULO FRQ LPSRUWDQWH VHVJR GH
VHOHFFLyQ� 55 ����� ,& ��� >���������@ \ XQD S ����

&RQFOXVLRQHV� ([LVWH HYLGHQFLD GH FDOLGDG PRGHUDGD TXH VXJLHUH TXH OD WHUDSLD DG\XYDQWH
FRQ FRUWLFRVWHURLGHV GH FRUWD GXUDFLyQ� MXQWR FRQ WHUDSLD DQWLELyWLFD� HQ QLxRV FRQ ,78 IHEULO
DJXGD QR SUHYLHQH GH OD IRUPDFLyQ GH FLFDWUL]DFLyQ UHQDO�
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8WLOLWDW GHOV FRUWLFRVWHURLGHV FRP D WHUjSLD DGMXYDQW HQ QHQV DPE SLHORQHIULWLV DJXGD
SHU SUHYHQLU OD FLFDWULW]DFLy UHQDO� UHYLVLy VLVWHPjWLFD L PHWDDQjOLVL�

,QWURGXFFLy� /D SLHORQHIULWLV DJXGD HQ QHQV SRW RFDVLRQDU XQD FLFDWULX UHQDO SHUPDQHW�
FDXVDGD SULQFLSDOPHQW SHU OD LQIODPDFLy GXUDQW OD LQIHFFLy DJXGD� /¶DSDULFLy G¶DTXHVW GDQ\
UHQDO SRW FRQGXLU ,5& HQ XQ IXWXU� (O FRQWURO GH OD LQIHFFLy DPE DQWLELzWLFV QR V¶KD PRVWUDW
SURX HILFDo SHU HUDGLFDU O¶DSDULFLy GH FLFDWULXV� SHU OD TXDO FRVD V¶KD SRVWXODW OD WHUjSLD
FRDGMXYDQW DPE IjUPDFV DQWLLQIODPDWRULV SHU GLVPLQXLU�QH DO SURGXFFLy� $OJXQV HVWXGLV YDQ
PRVWUDU OD FDSDFLWDW GHOV FRUWLFRLGHV SHU GLVPLQXLU HO QLYHOO GH FLWRFLQHV HQ RULQD L DSDULFLy GH
FLFDWULXV HQ DQLPDOV SHU OD TXDO FRVD HV YDQ UHDOLW]DU DVVDMRV FOtQLFV HQ KXPDQV SHU
FRQWUDVWDU DTXHVWD KLSzWHVL� (QV SODQWHJHP VLQWHWLW]DU O¶HYLGqQFLD GLVSRQLEOH VREUH HO SDSHU
GHOV FRUWLFRVWHURLGHV FRP D WHUjSLD DGMXYDQW SHU UHGXLU OD FLFDWULW]DFLy UHQDO�

2EMHFWLXV� $YDOXDU O¶HILFjFLD GH OD WHUjSLD DGMXYDQW DPE FRUWLFRLGHV HQ QHQV DPE LQIHFFLy
XULQjULD IHEULO DJXGD SHU D OD SUHYHQFLy GH O¶DSDULFLy GH FLFDWULXV UHQDOV�

0qWRGH� 5HYLVLy VLVWHPjWLFD L PHWDDQjOLVL� 3REODFLy G¶HVWXGL� QHQV DPE SULPHU HSLVRGL G¶
,78IHEULO� ,QWHUYHQFLy� DGPLQLVWUDFLy GH FRUWLFRLGHV HQ IDVH DJXGD GH OD LQIHFFLy�
&RPSDUDFLy� SODFHER R QR LQWHUYHQFLy� 5HVXOWDW SULQFLSDO� DSDULFLy GH FLFDWULXV� (VWUDWqJLD GH
UHFHUFD G¶DVVDMRV FOtQLFV UDQGRPLW]DWV D 3XE0HG� (PEDVH L &HQWUDO GH OD &RFKUDQH HQ HOV
GDUUHUV �� DQ\V�

5HVXOWDWV� 6¶KL YDQ LQFORXUH FLQF DVVDMRV FOtQLFV DOHDWRULV ���� QHQHV�� DPE XQ GLVVHQ\
KHWHURJHQL� (Q WUHV DPE GDGHV FRQILUPDGHV GH SLHORQHIULWLV SHU '06$ HQ IDVH DJXGD� L HQ
GRV GHOV FLQF DPE QHQV DPE ,78 IHEULO� 8Q G¶HOOV DQDOLW]D QHQV DPE SLHORQHIULWLV JUHX� DPE
JUDQ GDQ\ DO '06$ LQLFLDO� (OV SDFLHQWV YDQ UHEUH GH[DPHWDVRQD R SUHGQLVRORQD GXUDQW XQ
SHULRGH FXUW ���� GLHV�� $QDOLW]DWV FRQMXQWDPHQW HOV FRUWLFRVWHURLGHV QR VyQ HILFDoRV SHU
UHGXLU HO ULVF GH FLFDWULW]DFLy UHQDO HQ FRPSDUDFLy DPE SODFHER� (V YD UHDOLW]DU PHWDDQjOLVL
DPE XQ PRGHO G¶HIHFWHV DOHDWRULV GH 0DQWHO�+DHQV]HO L YD UHVXOWDU XQ 55� ���� �,& ����
���� D ������ (O JUDX G¶KHWHURJHQHwWDW YD VHU PRGHUDW� 7DX� �� &KL� ���� �S ������ ,� ��
/¶DQjOLVL SHU VXEJUXSV WDPSRF QR YD PRVWUDU HIHFWHV SURWHFWRUV VLJQLILFDWLXV� (Q HOV QHQV
DPE SLHORQHIULWLV FRQILUPDGD L VRWD ELDL[ GH VHOHFFLy� 55 GH ����� ,& ��� >���������@ L XQD
S ����� L DO JUXS G¶,78 IHEULO DPE LPSRUWDQW ELDL[ GH VHOHFFLy� 55 ����� ,& ��� >���������@ L
XQD S ����

&RQFOXVLRQV� +L KD HYLGqQFLD GH TXDOLWDW PRGHUDGD TXH VXJJHUHL[ TXH OD WHUjSLD DGMXYDQW
DPE FRUWLFRVWHURLGHV GH FXUWD GXUDGD� MXQWDPHQW DPE WHUjSLD DQWLELzWLFD� HQ QHQV DPE ,78
IHEULO DJXGD QR SUHYp GH OD IRUPDFLy GH FLFDWULW]DFLy UHQDO�
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8WLOLW\ RI FRUWLFRVWHURLGV DV DGMXYDQW WKHUDS\ LQ FKLOGUHQ ZLWK DFXWH S\HORQHSKULWLV WR
SUHYHQW UHQDO VFDUULQJ� V\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV�

,QWURGXFWLRQ� $FXWH S\HORQHSKULWLV LQ FKLOGUHQ FDQ FDXVH SHUPDQHQW NLGQH\ VFDUULQJ� PDLQO\
FDXVHG E\ LQIODPPDWLRQ GXULQJ DFXWH LQIHFWLRQ� 7KH DSSHDUDQFH RI WKLV NLGQH\ GDPDJH FDQ
OHDG WR &5) LQ WKH IXWXUH� 7KH FRQWURO RI WKH LQIHFWLRQ ZLWK DQWLELRWLFV KDV QRW EHHQ VKRZQ WR
EH VXIILFLHQWO\ HIIHFWLYH WR HUDGLFDWH WKH DSSHDUDQFH RI VFDUV� IRU ZKLFK UHDVRQ DGMXYDQW
WKHUDS\ ZLWK DQWL�LQIODPPDWRU\ GUXJV KDV EHHQ SRVWXODWHG WR UHGXFH WKHLU SURGXFWLRQ� 6RPH
VWXGLHV KDYH VKRZQ WKH DELOLW\ RI FRUWLFRVWHURLGV WR UHGXFH WKH OHYHO RI F\WRNLQHV LQ XULQH DQG
WKH DSSHDUDQFH RI VFDUV LQ DQLPDOV� VR FOLQLFDO WULDOV LQ KXPDQV ZHUH FDUULHG RXW WR WHVW WKLV
K\SRWKHVLV� :H SODQ WR V\QWKHVL]H WKH DYDLODEOH HYLGHQFH RQ WKH UROH RI FRUWLFRVWHURLGV DV
DGMXQFWLYH WKHUDS\ LQ UHGXFLQJ UHQDO VFDUULQJ�

*RDOV� 7R HYDOXDWH WKH HIILFDF\ RI DGMXYDQW FRUWLFRVWHURLG WKHUDS\ LQ FKLOGUHQ ZLWK DFXWH
IHEULOH XULQDU\ WUDFW LQIHFWLRQ IRU WKH SUHYHQWLRQ RI UHQDO VFDUULQJ�

0HWKRG� 6\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV� 6WXG\ SRSXODWLRQ� FKLOGUHQ ZLWK ILUVW HSLVRGH
RI IHEULOH 87,� ,QWHUYHQWLRQ� DGPLQLVWUDWLRQ RI FRUWLFRVWHURLGV LQ WKH DFXWH SKDVH RI WKH
LQIHFWLRQ� &RPSDULVRQ� SODFHER RU QR LQWHUYHQWLRQ� 0DLQ UHVXOW� DSSHDUDQFH RI VFDUV� 6HDUFK
VWUDWHJ\ IRU UDQGRPL]HG FOLQLFDO WULDOV LQ 3XE0HG� (PEDVH� DQG &RFKUDQH &HQWUDO LQ WKH ODVW
�� \HDUV�

5HVXOWV� )LYH UDQGRPL]HG FOLQLFDO WULDOV ���� FKLOGUHQ�� ZLWK D KHWHURJHQHRXV GHVLJQ� ZHUH
LQFOXGHG� ,Q WKUHH ZLWK FRQILUPHG GDWD RI S\HORQHSKULWLV GXH WR '06$ LQ WKH DFXWH SKDVH�
DQG LQ WZR RI WKH ILYH ZLWK FKLOGUHQ ZLWK IHEULOH 87,� 2QH RI WKHP DQDO\]HV FKLOGUHQ ZLWK
VHYHUH S\HORQHSKULWLV� ZLWK JUHDW GDPDJH LQ WKH LQLWLDO '06$� 3DWLHQWV UHFHLYHG
GH[DPHWKDVRQH RU SUHGQLVRORQH IRU D VKRUW SHULRG ���� GD\V�� $QDO\]HG WRJHWKHU
FRUWLFRVWHURLGV DUH QRW HIIHFWLYH LQ UHGXFLQJ WKH ULVN RI UHQDO VFDUULQJ FRPSDUHG ZLWK SODFHER�
0HWD�DQDO\VLV ZDV SHUIRUPHG ZLWK D UDQGRP HIIHFWV PRGHO RI 0DQWHO�+DHQV]HO UHVXOWLQJ LQ D
55� ���� ���� &,� ���� WR ������ 7KH GHJUHH RI KHWHURJHQHLW\ ZDV PRGHUDWH� 7DX� �� &KL� 
���� �S ������ ,� �� $QDO\VLV E\ VXEJURXSV GLG QRW VKRZ VLJQLILFDQW SURWHFWLYH HIIHFWV HLWKHU�
,Q FKLOGUHQ ZLWK FRQILUPHG S\HORQHSKULWLV DQG ORZ VHOHFWLRQ ELDV� 55 RI ����� ��� &,
>���������@ DQG D S ����� DQG LQ WKH IHEULOH 87, JURXS ZLWK VLJQLILFDQW VHOHFWLRQ ELDV� 55
����� ��� &, >���������@ DQG D S ����

&RQFOXVLRQV� 7KHUH LV PRGHUDWH�TXDOLW\ HYLGHQFH WR VXJJHVW WKDW VKRUW�FRXUVH DGMXQFWLYH
FRUWLFRVWHURLG WKHUDS\� WRJHWKHU ZLWK DQWLELRWLF WKHUDS\� LQ FKLOGUHQ ZLWK DFXWH IHEULOH 87, GRHV
QRW SUHYHQW UHQDO VFDU IRUPDWLRQ�
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