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/D UHG GH REVHUYDFLRQHV XWLOL]DGD HQ HO VLVWHPD GH DVLPLODFLyQ GH GDWRV WLHQH XQ URO FODYH HQ
HO GHVHPSHxR GHO SURQyVWLFR� &RQ HO ILQ GH PDQWHQHU \ DFWXDOL]DU XQ VLVWHPD GH DVLPLODFLyQ
GH GDWRV� HV HVHQFLDO HYDOXDU GH XQD PDQHUD REMHWLYD HO LPSDFWR GH FDGD REVHUYDFLyQ XWLOL]DGD�
/DQJODQG \ %DNHU ������ SURSXVLHURQ XQ PpWRGR FRQRFLGR FRPR )RUHFDVW 6HQVLWLYLW\ WR
2EVHUYDWLRQ ,PSDFW �)62,� HO FXDO FXDQWLILFD HQ TXp PHGLGD FDGD REVHUYDFLyQ PHMRUD R
GHVPHMRUD XQ SURQyVWLFR D WUDYpV GHO XVR GH PRGHORV DGMXQWRV� OR FXDO HV PX\ FRVWRVR
FRPSXWDFLRQDOPHQWH� /XHJR� /LX \ .DOQD\ ������ SODQWHDURQ XQ (QVHPEOH )62, �()62�
SDUD HO /(7.) VLQ HO XVR GH PRGHORV DGMXQWRV� TXH IXH VLPSOLILFDGR SRU .DOQD\ \ RWURV
�������ORJUDQGR�TXH�SXHGD�VHU�DSOLFDGR�D�FXDOTXLHU�(Q.)�
(Q SDUWLFXODU� HO ()62 HVWLPD HO HUURU GH SURQyVWLFR HQ XQ WLHPSR GDGR� XWLOL]DQGR OD QRUPD
GH OD HQHUJtD WRWDO K~PHGD \ FRQVLGHUDQGR OD GLIHUHQFLD HQWUH HO HUURU GH SURQyVWLFRV
LQLFLDOL]DGRV D GLVWLQWDV KRUDV� /D IRUPXODFLyQ GH ()62 LQFRUSRUD OD UHODFLyQ HQWUH OD PDWUL]
GH JDQDQFLD GH .DOPDQ \ OD FRYDULDQ]D GH ORV HUURUHV GHO DQiOLVLV SDUD FRQVWUXLU LQFUHPHQWRV
REVHUYDFLRQDOHV� (VWRV SXHGHQ VHU SUR\HFWDGRV KDFLD DGHODQWH HQ HO WLHPSR FRQ XQ PRGHOR GH
SURQyVWLFR� KDELOLWDQGR XQ HVWLPDGRU GHO LPSDFWR VREUH HO SURQyVWLFR GHELGR D OD DVLPLODFLyQ
GH XQD REVHUYDFLyQ HQ SDUWLFXODU� &XDQGR HO YDORU HV PHQRU D FHUR OD REVHUYDFLyQ HV
EHQHILFLRVD \D TXH HV PHQRU HO HUURU� \ VL HV PD\RU D FHUR LPSOLFD TXH HO GDWR HPSHRUD HO
SURQyVWLFR��DXPHQWDQGR�HO�HUURU��.RWVXNL�\�RWURV�������
$ QLYHO PXQGLDO HO PpWRGR IXH LPSOHPHQWDGR \ WHVWHDGR HQ VLVWHPDV GH DVLPLODFLyQ FRQ
HVFDODV JOREDOHV \ GH PHVRHVFDOD �6RPPHU \ :HLVPDQQ ����� 2WWD \ RWURV ����� HQWUH RWURV�
REWHQLHQGR UHVXOWDGRV SURPHWHGRUHV HQ DPEDV UHVROXFLRQHV� $ VX YH] VH GHPRVWUy TXH ()62
EULQGD LQIRUPDFLyQ SDUD SRGHU GHWHFWDU \ UHFKD]DU REVHUYDFLRQHV SHUMXGLFLDOHV SDUD ORV
HUURUHV�GH�SURQyVWLFR�\�YROYHU�D�HMHFXWDU�HO�DQiOLVLV�VLQ�ODV�PLVPDV��&KHQ�\�RWURV�������
$ QLYHO UHJLRQDO VH KDQ UHDOL]DGR GLIHUHQWHV HYDOXDFLRQHV GH OD PHMRUD GHO SURQyVWLFR D SDUWLU
GHO XVR GH VLVWHPDV GH DVLPLODFLyQ GH GDWRV PHGLDQWH HVWDGtVWLFRV FRQYHQFLRQDOHV� $OJXQRV
HMHPSORV TXH VH SXHGHQ PHQFLRQDU VRQ� 0DOGRQDGR \ RWURV ������ GRQGH FRQFOX\HQ TXH OD
LQIRUPDFLyQ GH UDGDU DVLPLODGD HQ OD LQLFLDFLyQ GHO PRGHOR PHMRUD OD SRVLFLyQ \ OD LQWHQVLGDG
GHO IHQyPHQR FRQYHFWLYR SURIXQGR� 'LOORQ \ RWURV ������ GRQGH HYDOXDQ HO LPSDFWR HQ HO
SURQyVWLFR UHJLRQDO GH XWLOL]DU GLIHUHQWHV FRQILJXUDFLRQHV HQ HO VLVWHPD GH DVLPLODFLyQ HQ
HVFDOD VLQySWLFD� 6LQ HPEDUJR QR VH KDQ LPSOHPHQWDGR PHWRGRORJtDV TXH SHUPLWDQ FXDQWLILFDU
HO�LPSDFWR�GH�FDGD�REVHUYDFLyQ�LQGLYLGXDO�HQ�HO�SURQyVWLFR�
(O REMHWLYR GH HVWH WUDEDMR HV HYDOXDU HO LPSDFWR GH GLIHUHQWHV FRQMXQWRV GH REVHUYDFLRQHV HQ
HO SURQyVWLFR XWLOL]DQGR OD WpFQLFD ()62� HQ XQ VLVWHPD DFRSODGR GHO PRGHOR :HDWKHU
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5HVHDUFK DQG )RUHFDVWLQJ �:5)� �6NDPDURFN \ RWURV ����� \ HO PpWRGR GH DVLPLODFLyQ /RFDO
(QVHPEOH�7UDQVIRUP�.DOPDQ�)LOWHU��/(7.)���+XQW�\�RWURV�������HQ�QXHVWUR�SDtV�

�� ',6(f2 '( /26 (;3(5,0(1726 <
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6H OOHYDURQ D FDER GRV H[SHULPHQWRV FRQ GLVWLQWD UHG
GH REVHUYDFLRQHV HQWUH Vt� DSOLFiQGRVH HQ DPERV FDVRV
OD PHWRGRORJtD ()62 HQ HO iUHD GHOLPLWDGD HQWUH
�������6 \ �������: �)LJXUD ��� /RV H[SHULPHQWRV VH
UHDOL]DURQ GHVGH HO �� GH QRYLHPEUH DO �� GH
GLFLHPEUH GH ����� WHQLHQGR HQ FXHQWD XQ VSLQ�XS GH �
GtDV� XWLOL]DQGR �� GtDV SDUD HO DQiOLVLV GH UHVXOWDGRV�
6H XWLOL]y XQ HQVDPEOH GH �� PLHPEURV PXOWLItVLFD
FRQ FRQGLFLRQHV GH ERUGH GHO *()6 REWHQLHQGR
DQiOLVLV FDGD � KRUDV FRQ XQD UHVROXFLyQ KRUL]RQWDO GH
�� NP� (O LPSDFWR GH ODV REVHUYDFLRQHV IXH PHGLGR D
WUDYpV GH ORV FDPELRV HQ HO HUURU GHO SURQyVWLFR D �
KRUDV�

(Q HO SULPHU H[SHULPHQWR �(;3�� VH DVLPLODURQ ODV REVHUYDFLRQHV GH� WHPSHUDWXUD �WV��
KXPHGDG UHODWLYD �UKV�� YLHQWR �XV \ YV� \ SUHVLyQ GH VXSHUILFLH �SV� GH HVWDFLRQHV DXWRPiWLFDV
\ GH VXSHUILFLH� WHPSHUDWXUD �W� \ KXPHGDG UHODWLYD �UK� GH VRQGHRV� YLHQWR �X \ Y� GH
DYLRQHV� X \ Y HVWLPDGRV SRU HO *2(6���� W \ KXPHGDG HVSHFtILFD �T� HVWLPDGDV SRU HO $,56�
(Q HO VHJXQGR H[SHULPHQWR �(;3�� QR VH DVLPLOy OD YDULDEOH SV GH ODV HVWDFLRQHV DXWRPiWLFDV
\�GH�VXSHUILFLH��EDViQGRVH�HQ�ORV�UHVXOWDGRV�GHO�()62�GHO�(;3��

(Q OD )LJXUD �D� VH PXHVWUD HO
SURPHGLR WHPSRUDO \ HVSDFLDO GHO
LPSDFWR GH ODV REVHUYDFLRQHV HVWLPDGR
D SDUWLU GH OD WpFQLFD ()62 SDUD FDGD
IXHQWH GH REVHUYDFLyQ \ FDGD
H[SHULPHQWR� (Q HO (;3� VH REVHUYD
TXH SV HV OD ~QLFD YDULDEOH DVRFLDGD D
XQ LQFUHPHQWR HQ HO HUURU GHO
SURQyVWLFR� $ VX YH]� HQ OD )LJXUD �E�
VH YH OD FDQWLGDG GH REVHUYDFLRQHV
DVLPLODGDV GRQGH FDVL WRGDV ODV
YDULDEOHV� D H[FHSFLyQ GH UK� WLHQHQ HO
PLVPR RUGHQ GH PDJQLWXG� $GHPiV� VH
FDOFXOy HO SRUFHQWDMH GH LPSDFWR
SRVLWLYR �FDQWLGDG GH REVHUYDFLRQHV
FRQ LPSDFWR SRVLWLYR � FDQWLGDG GH
REVHUYDFLRQHV DVLPLODGDV�� SUHVHQWDGR

HQ OD )LJXUD �F�� GRQGH SV HV OD ~QLFD YDULDEOH FRQ YDORUHV GH SRUFHQWDMH GH LPSDFWR PHQRU D
���� FRQVLVWHQWH FRQ OR DQDOL]DGR SUHYLDPHQWH� (VWR PRWLYD OD UHDOL]DFLyQ GH XQ H[SHULPHQWR
GRQGH ODV REVHUYDFLRQHV GH SV QR VRQ DVLPLODGDV �(;3��� &RPSDUDQGR ORV UHVXOWDGRV GH
LPSDFWR SRVLWLYR GH ORV H[SHULPHQWRV SDUD FDGD YDULDEOH� VH REVHUYD TXH DO QR DVLPLODU SV HO
SRUFHQWDMH GH LPSDFWR SRVLWLYR GH UKV GLVPLQX\H PLHQWUDV HO UHVWR GH ODV YDULDEOHV WLHQH XQ
YDORU VLPLODU HQWUH ORV H[SHULPHQWRV� (Q FXDQWR DO GHVHPSHxR GH ORV SURQyVWLFRV D � KRUDV� VH
FDOFXOy HO HUURU GH OD HQHUJtD WRWDO K~PHGD XWLOL]DQGR ORV GDWRV GH VRQGHRV GH OD FDPSDxD
5(/$03$*2�&$&7,� \ VH HQFRQWUDURQ YDORUHV VLPLODUHV HQWUH DPERV H[SHULPHQWRV �QR
PRVWUDGR��
/D )LJXUD � HV DQiORJD D OD )LJXUD �� SHUR VH FODVLILFDQ ORV UHVXOWDGRV VHJ~Q ODV IXHQWHV GH OD



REVHUYDFLyQ DVLPLODGD�
$QDOL]DQGR HO YDORU PHGLR GHO
HVWLPDGRU GHO LPSDFWR �07(�
PHDQ WRWDO HQHUJ\� SRGHPRV YHU
TXH WRGDV SUHVHQWDQ XQ YDORU
QHJDWLYR� OR TXH VLJQLILFD XQ
LPSDFWR EHQHILFLRVR HQ SURPHGLR
GH WRGDV ODV IXHQWHV SDUD (;3� \
(;3�� /D PD\RU FDQWLGDG GH
REVHUYDFLRQHV DVLPLODGDV
FRUUHVSRQGH D ODV GH *2(6 \
HVWDFLRQHV DXWRPiWLFDV� $ VX YH]
OD FDQWLGDG GH REVHUYDFLRQHV
YDUtD HQWUH (;3� \ (;3��
/XHJR HQ OD )LJXUD �F�� VH YH
TXH WRGDV ODV IXHQWHV HVWiQ SRU
HQFLPD GHO ���� \ HQ XQ UDQJR
HQWUH ��� \ ��� FyPR VH
REWXYR WDPELpQ HQ WUDEDMRV

SUHYLRV��HM��/LHQ�\�RWURV�������
(Q HVWH WUDEDMR VH LPSOHPHQWy H[LWRVDPHQWH HO ()62 HQ XQ VLVWHPD GH DVLPLODFLyQ \
SURQyVWLFR UHJLRQDO :5)�/(7.) HQ $UJHQWLQD� GXUDQWH XQ SHUtRGR GH �� GtDV� 6H GHPRVWUy
HO SRWHQFLDO GH GLFKD KHUUDPLHQWD SDUD HYDOXDU HO LPSDFWR GH ODV REVHUYDFLRQHV HQ SURQyVWLFRV
UHJLRQDOHV�D�FRUWR�SOD]R�
$*5$'(&,0,(1726
(VWH WUDEDMR VH UHDOL]y HQ HO PDUFR GH OD %HFD GH 'RFWRUDGR *LPHQD &DVDUHWWR ILQDQFLDGD SRU
&21,&(7�\�IXH�SDUFLDOPHQWH�ILQDQFLDGR�SRU�HO�3,&7�����������
5()(5(1&,$6
&KHQ� 7&� ����� $SSOLFDWLRQV RI HQVHPEOH IRUHFDVW VHQVLWLYLW\ WR REVHUYDWLRQV IRU LPSURYLQJ QXPHULFDO ZHDWKHU
SUHGLFWLRQ��'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�RI�0DU\ODQG�� KWWSV���GRL�RUJ����������0�&=����5
'LOORQ 0�(�� DQG FRDXWKRUV� ����� 6HQVLELOLGDG GH XQ VLVWHPD GH DVLPLODFLyQ GH GDWRV SRU HQVDPEOHV D
GLIHUHQWHV FRQILJXUDFLRQHV� LPSOHPHQWDGR HQ HO 6XU GH 6XGDPpULFD� 0HWHRURORJLFD� YRO� ��� QR��� S� ������ ,661
��������;
+XQW� %� 5�� (� -� .RVWHOLFK� DQG ,� 6]XQ\RJK� ����� (IILFLHQW GDWD DVVLPLODWLRQ IRU VSDWLRWHPSRUDO FKDRV� D
ORFDO�HQVHPEOH�WUDQVIRUP�NDOPDQ�ILOWHU��3K\VLFD�'��1RQOLQHDU�3KHQRPHQD���������±����

.DOQD\ (�� 2WD <�� 0L\RVKL 7��/LX -�� ����� $ VLPSOHU IRUPXODWLRQ RI IRUHFDVW VHQVLWLYLW\ WR REVHUYDWLRQV�
DSSOLFDWLRQ WR HQVHPEOH .DOPDQ ILOWHUV� 7HOOXV $� '\QDPLF 0HWHRURORJ\ DQG 2FHDQRJUDSK\�
�����KWWSV���GRL�RUJ���������WHOOXVD�Y��L�������
.RWVXNL� 6�� .� .XURVDZD� DQG 7� 0L\RVKL� ����� 2Q WKH SURSHUWLHV RI HQVHPEOH IRUHFDVW VHQVLWLYLW\ WR
REVHUYDWLRQV��4XDUW��-��5R\��0HWHRU��6RF������������±�����
/DQJODQG 5�+�� %DNHU 1�/������� (VWLPDWLRQ RI REVHUYDWLRQ LPSDFW XVLQJ WKH 15/ DWPRVSKHULF YDULDWLRQDO
GDWD DVVLPLODWLRQ DGMRLQW V\VWHP� 7HOOXV $� '\QDPLF 0HWHRURORJ\ DQG 2FHDQRJUDSK\� ����� ��������
KWWSV���GRL�RUJ���������WHOOXVD�Y��L�������
/LX� -� DQG (� .DOQD\� ����� (VWLPDWLQJ REVHUYDWLRQ LPSDFW ZLWKRXW DGMRLQW PRGHO LQ DQ HQVHPEOH .DOPDQ
ILOWHU��4��-��5��0HWHRURO��6RF������������������±�����
0DOGRQDGR� 3�� -� 5XL]� &� 6DXOR� ����� $VLPLODFLyQ GH GDWRV GH UDGDU HQ XQ FDVR GH FRQYHFFLyQ SURIXQGD�
H[SHULPHQWRV FRQ REVHUYDFLRQHV VLPXODGDV� &21*5(0(7 ;,,,� 5RVDULR� 6DQWD IH� $UJHQWLQD� �� DO �� GH
2FWXEUH�GH�������5HVXPHQ�SXEOLFDGR�HQ�KWWS���FHQDPHW�RUJ�DU�FRQJUHPHW�HGLFLRQHV�DQWHULRUHV�
2WWD�� <�� 'HUEHU�� -�� .DOQD\�� (� DQG 0L\RVKL�� 7�� ����� (QVHPEOH�%DVHG 2EVHUYDWLRQ ,PSDFW (VWLPDWHV
8VLQJ�WKH�1&(3�*)6��7HOOXV����$�������
6NDPDURFN� :� &�� -� %� .OHPS� -� 'XGKLD� '� 2� *LOO� '� 0� %DUNHU� 0� * 'XGD� ;��<� +XDQJ� :� :DQJ�
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6RPPHU� 0� DQG 0� :HLVVPDQQ� ����� (QVHPEOH�EDVHG DSSUR[LPDWLRQ RI REVHUYDWLRQ LPSDFW XVLQJ DQ
REVHUYDWLRQ�EDVHG�YHULILFDWLRQ�PHWULF� 7HOOXV�$����� �����
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