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(VWH DUWtFXOR HVWi UHIHULGR D OD HYDOXDFLyQ GHO PpWRGR SDUD PHGLU OD UHQWDELOLGDG GH OD 6XSHULQWHQGHQFLD
GH $GPLQLVWUDGRUDV GH )RQGRV GH 3HQVLRQHV �6$)3�� OD TXH VH FRPSDUD FRQ GRV PpWRGRV DOWHUQDWLYRV�
VLHQGR HO SULPHUR GH HOORV HO TXH FRQVLGHUD HO YDORU GH OD FXRWD GHVGH HO �� GH HQHUR DO �� GH GLFLHP�
EUH GH FDGD DxR \ HO VHJXQGR XQ PpWRGR EDVDGR HQ HO FDPELR HQ HO ORJDULWPR QDWXUDO GH ODV FXRWDV�
FRPR PHGLGD GH UHQWDELOLGDG� FRQ HO REMHWLYR GH HYDOXDU VL H[LVWH DOJXQD HYLGHQFLD HVWDGtVWLFD TXH GH�
WHUPLQH GLVFUHSDQFLDV HQWUH ORV GLVWLQWRV PpWRGRV GH HYDOXDU OD UHQWDELOLGDG GH ORV )RQGRV GH 3HQVLRQHV
HQ &KLOH� 3DUD HVWR VH FRQVLGHUD ORV YDORUHV FXRWDV GH ODV GLVWLQWDV $)3� GHVGH ORV DxRV ���� KDVWD �����
FRQ SHUtRGRV GH XQ DxR FRPSOHWR� (O DQiOLVLV HQWUHJD HYLGHQFLD HVWDGtVWLFD VLJQL¿FDWLYD UHVSHFWR GHO
FRPSRUWDPLHQWR GH OD IRUPD GH FiOFXOR GH UHQWDELOLGDG GH ORV IRQGRV GH SHQVLRQHV�
3DODEUDV &ODYHV� UHQWDELOLGDG� IRQGRV GH SHQVLRQHV�

$127(21&$/&8/$7,1*352),7$%,/,7< ,1&+,/($15(7,5(0(17)81'6�
$%675$&7�
7KLV DUWLFOH HYDOXDWHV WKH PHWKRG XVHG E\ WKH 6XSHULQWHQGHQFH RI $GPLQLVWUDWRUV RI 5HWLUHPHQW )XQGV
�6$)3� WR PHDVXUH SUR¿WDELOLW\ E\ FRPSDULQJ WZR DOWHUQDWLYH PHWKRGV� 7KH ¿UVW FRQVLGHUV WKH YDOXH
RI WKH LQVWDOOPHQW IURP � -DQXDU\ WR �� 'HFHPEHU RI HDFK \HDU� ZKHUHDV WKH VHFRQG LV EDVHG RQ WKH
FKDQJH LQ WKH QDWXUDO ORJDULWKP RI WKH LQVWDOOPHQWV� 2XU REMHFWLYH LV WR HYDOXDWH ZKHWKHU RU QRW WKHUH
LV VWDWLVWLFDO HYLGHQFH RI GLVFUHSDQFLHV EHWZHHQ WKHVH WZR HYDOXDWLRQ PHWKRGV IRU WKH SUR¿WDELOLW\ RI
&KLOHDQ UHWLUHPHQW IXQGV� 7KHUHIRUH� FDOFXODWLRQV ZHUH PDGH FRQVLGHULQJ YDOXHV IURP YDULRXV $)3V �UH�
WLUHPHQW IXQGV�� 7KHVH FDOFXODWLRQV LQFOXGHG YDOXHV IRU SHULRGV RI RQH FRPSOHWH \HDU XVLQJ GDWD IURP
���� WKURXJK ����� 7KH DQDO\VLV UHVXOWV LQ VWDWLVWLFDOO\ VLJQL¿FDQW HYLGHQFH ZLWK UHJDUGV WR WKH EHKDYLRU
RI WKH PHWKRG RI FDOFXODWLRQ XVHG WR PHDVXUH UHWLUHPHQW IXQG SUR¿WDELOLW\�
.H\ZRUGV� SUR¿WDELOLW\� UHWLUHPHQW IXQGV�

� 5DXO &DEH]DV HV ,QJHQLHUR GH ,QFKDODP� *XVWDYR )XHQWHV HV *HUHQWH =RQDO 'LDOXP� 6�$�� 5LJREHUWR 3DUDGD HV
SURIHVRU GHO'HSDUWDPHQWR GH $GPLQLVWUDFLyQ GH OD 8QLYHUVLGDG GH &RQFHSFLyQ�
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,� ,1752'8&&,Ï1�
(O REMHWLYR JHQHUDO GH HVWH WUDEDMR HV YHUL¿FDU VL OD GHVYLDFLyQ HQ HO FiOFXOR GH OD UHQWDELOL�
GDG GHO PpWRGR GH OD 6XSHULQWHQGHQFLD GH $)3� TXH FRQVLGHUD YDORUHV FXRWD SURPHGLR� VH
HQFXHQWUD GHQWUR GH ORV OtPLWHV HVWDGtVWLFRV DFHSWDEOHV�

(V SUHFLVR GHWHUPLQDU VL OD UHQWDELOLGDG GH ORV )RQGRV GH 3HQVLRQHV VH PLGH FRUUHFWDPHQWH
GHELGR D TXH DIHFWD� HQ SULPHU OXJDU� D ODV SUR\HFFLRQHV GH ODV IXWXUDV SHQVLRQHV GH ODV SHU�
VRQDV D¿OLDGDV� FRPR WDPELpQ D OD SDUWH GH OD HFRQRPtD QDFLRQDO TXH HVWi PX\ OLJDGD D ORV
IRQGRV SRU OD FDQWLGDG R YROXPHQ GH UHFXUVRV TXH pVWRV PDQHMDQ HQ HO PHUFDGR�
$OFDQFH GHO HVWXGLR�
(O HVWXGLR WLHQH XQ HQIRTXH H[�SRVW� HV GHFLU VH DQDOL]DUiQ ORV GDWRV KLVWyULFRV HQWUH ORV DxRV
���� \ ����� FRQVLGHUDQGR YDORUHV FRQ SHUtRGRV GH XQ DxR FRPSOHWR� SDUD GHWHUPLQDU ORV
FiOFXORV GH UHQWDELOLGDG� 3RU OR WDQWR� HQ HVWH WUDEDMR QR VRQ UHDOL]DGDV SUR\HFFLRQHV�
+LSyWHVLV�
³/D UHQWDELOLGDG FDOFXODGD SRU HO PpWRGR R¿FLDO GH OD 6XSHULQWHQGHQFLD GH $)3� QR HV LJXDO HV�
WDGtVWLFDPHQWH D OD FDOFXODGD VHJ~Q HO PpWRGR GH UHQWDELOLGDG SRU DxR FDOHQGDULR \ HO PpWRGR
GH FDPELR HQ HO ORJDULWPR QDWXUDO´�

,,� 0(72'26 $ 87,/,=$5 (1 (/ &$/&8/2 '( 5(17$%,/,'$'(6�
/RV PpWRGRV HPSOHDGRV VH GHVFULEHQ D FRQWLQXDFLyQ�
,,��� 0pWRGR GH OD 6XSHULQWHQGHQFLD GH $)3 �6$)3��
6HJ~Q OD 6$)3� OD UHQWDELOLGDG GH ODV FXRWDV GH ORV )RQGRV GH 3HQVLRQHV VH FDOFXODQ GH OD
VLJXLHQWH IRUPD�

ul @
k��Y Fl@Y Fm

� @ +LSFl@LSFm,�45@q � 4
l
433

GRQGH�
ul @ UHQWDELOLGDG UHDO DQXDO GH OD FXRWD GHO PHV L�
l @ PHV DO FXDO VH HVWi HIHFWXDQGR HO FiOFXOR�
m @ PHV DQWHULRU DO SULPHUR GHO SHUtRGR� HV GHFLU� M L�Q
q @ Q~PHUR GH PHVHV GHO SHUtRGR�
Y Fl @ 9DORU FXRWD SURPHGLR GHO PHV l�
Y Fm @ 9DORU FXRWD SURPHGLR GHO PHV m�
LSFl @ ,QGLFH GH SUHFLRV DO FRQVXPLGRU GHO PHV l�
LSFm @ ,QGLFH GH SUHFLRV DO FRQVXPLGRU GHO PHV m�
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3DUD XQD PHMRU FRPSUHQVLyQ GHO WHPD VXSRQJD TXH XQD $)3 HQ ORV DxRV ���� \ ����� HQ
HO PHV GH GLFLHPEUH WLHQH ORV VLJXLHQWHV YDORUHV FXRWD�

9DORU FXRWD SURPHGLR GLFLHPEUH ���� �HQ ��  ������
9DORU FXRWD SURPHGLR GLFLHPEUH ���� �HQ ��  � �����
,3& DQXDO DxR ����� ������
,3& DQXDO DxR ����� ������
5  >�������������������������������@ [ ���  �����

,,��� 0pWRGR GH FiOFXOR GH UHQWDELOLGDG GH ODV FXRWDV SRU DxR FDOHQGDULR �0pWRGR GHO
DxR FDOHQGDULR��

(VWH PpWRGR FDOFXOD OD UHQWDELOLGDG VHJ~Q DFXPXODFLyQ GHO DxR FDOHQGDULR TXH VH LQLFLD HO ��
GH HQHUR \ WHUPLQD HO �� GH GLFLHPEUH�

uu @
k��Y Fm.4@Y Fm

� @ +LSFm.4@LSFm,�45@q � 4
l
{433

GRQGH�
uu @ UHQWDELOLGDG UHDO DQXDO GH OD FXRWD�
q @ Q~PHUR GH PHVHV GHO SHUtRGR�
Y Fm.4 @ 9DORU GH OD FXRWD DO �� GH GLFLHPEUH GHO DxR m . 4� TXH VH HVWD FDOFXODQGR�
Y Fm @ 9DORU GH OD FXRWD DO �� GH GLFLHPEUH GHO DxR m�
LSFm.4 @ ,QGLFH GH 3UHFLRV DO &RQVXPLGRU DO �� GH GLFLHPEUH GHO DxR m . 4�
LSFm @ ,QGLFH GH 3UHFLRV DO &RQVXPLGRU DO �� GH GLFLHPEUH GHO DxR m�
3DUD XQD PHMRU FRPSUHQVLyQ GHO WHPD VXSRQJD TXH XQD $)3 SUHVHQWD ORV VLJXLHQWHV GDWRV�
9DORU FXRWD �� GLFLHPEUH ����� � ���
9DORU FXRWD �� GLFLHPEUH ����� ������
,3& DO ����������� �����
,3& DO ����������� �����
u >��������������������������@ [ ���  �����

,,��� 0pWRGR GH FiOFXOR VHJ~Q HO FDPELR GH ORJDULWPR QDWXUDO GH ODV FXRWDV GH )RQGRV GH
3HQVLRQHV �0pWRGR GH FDPELR HQ HO ORJDULWPR QDWXUDO GH ORV SUHFLRV��

(Q OD OLWHUDWXUD VREUH FiOFXOR GH UHQWDELOLGDG VH VXHOH WRPDU HO FDPELR HQ HO ORJDULWPR QDWXUDO
GH ORV SUHFLRV� FRPR XQD PHGLGD DSUR[LPDGD GH OD WDVD GH UHWRUQR� (Q HIHFWR� OD UHQWDELOLGDG
YLHQH GDGD SRU�

ul @ Sw.4 � Sw
Sw
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(O FDPELR HQ HO ORJDULWPR QDWXUDO GH ORV SUHFLRV YLHQH GDGR SRU�
oqSw.4 � oqSw @ oq Sw.4

Sw
GRQGH�

Sw @ SUHFLR GHO SHUtRGR w�
Sw.4 @ SUHFLR GHO SHUtRGR w. 4=
Uw @ UHQWDELOLGDG GHO SHUtRGR w�
oq @ ORJDULWPR QDWXUDO�

+DFLHQGR XVR GHO GHVDUUROOR GH OD VHULH GH 7D\ORU� VH WLHQH TXH�
oqSw.4 @ oq+Sw .�Sw, @ oqSw . 4

4$
4
Sw

+�Sw,� 4
4$

4
S 5w

+�Sw,5 . =========
6H WRPD VyOR ORV GRV SULPHURV WpUPLQRV GH OD VHULH � \D TXH ORV YDORUHV UHVXOWDQWHV GH ORV RWURV
WpUPLQRV UHVWDQWHV HV GHVSUHFLDEOH UHVSHFWR GH ORV GRV SULPHURV� FRQ HVWR UHVXOWD TXH�

oqSw.4 @ oqSw . 4
Sw

+�Sw,
([SUHVDGR GH RWUD IRUPD�

ul @ +oqSw.4 � oqSw, @ �Sw
Sw

3DUD ¿QHV GH PD\RU FRPSUHQVLyQ VH XVD HO VLJXLHQWH HMHPSOR�

9DORU FXRWD 3URPHGLR GH GLFLHPEUH ����� ������
9DORU FXRWD 3URPHGLR GH GLFLHPEUH ����� ������
,3& DQXDO DxR ����� ������
,3& DQXDO DxR ����� ������

l @ >oq������������� � OQ �������������@ [ ���  �����
8QD YH] HVWDEOHFLGRV HVWRV WUHV PpWRGRV� VH HMHFXWDQ ORV FiOFXORV GH UHQWDELOLGDG FRQ ORV
YDORUHV GH ODV FXRWDV SURPHGLRV� SDUD VX FRUUHVSRQGLHQWH YHUL¿FDFLyQ HVWDGtVWLFD XWLOL]DQGR
WUHV WHVW� pVWRV VRQ HO WHVW GH ODV PHGLDV� WHVW GH OD YDULDQ]D \ WHVW GH .ROPRJRURY�6PLUQRY�
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,,,� 5(68/7$'26 < ',6&86,Ï1�
/RV UHVXOWDGRV ¿QDOHV DO DSOLFDU ORV WUHV PpWRGRV VH SXHGHQ UHVXPLU HQ HO &XDGUR 1r ��

&8$'52 1r �
'$726 (67$'Ë67,&26 62%5( 5(17$%,/,'$'(6 (175( /26 $f26 ���� <

����� '()/$&7$'$6 325 ,3&�

������������ 0pWRGR�ORJDULWPR�QDWXUDO�
������������� 0pWRGR�SRU�DxR�FDOHQGDULR
������������� 0pWRGR�6$)3

9DULDQ]D0HGLD

������������ 0pWRGR�ORJDULWPR�QDWXUDO�
������������� 0pWRGR�SRU�DxR�FDOHQGDULR
������������� 0pWRGR�6$)3

9DULDQ]D0HGLD

)XHQWH� (ODERUDFLyQ SURSLD� HQ EDVH D GDWRV REWHQLGRV GH YDORUHV &XRWDV 6$)3�

6H H[DPLQDUiQ WUHV PpWRGRV HVWDGtVWLFRV SDUD FRPSUREDU OD KLSyWHVLV QXOD +R� HVWR HV�
0pWRGR GH ODV PHGLDV� 0pWRGR GH ODV YDULDQ]DV� \ 0pWRGR GH .ROPRURJRY�6PLUQRY�

,,,��� 'yFLPD HVWDGtVWLFD VREUH ��
(Q HVWH WHVW HVWDGtVWLFR VH UHVSRQGH D OD SUHJXQWD ¢HV OD PHGLD LJXDO D XQ YDORU HVSHFt¿FR �r"�/XHJR� OD SUXHED HVWDGtVWLFD FRQVLVWH HQ�

Kr = � @ ������
Kd = � 9@ ������

GRQGH �r @ ������� HV OD PHGLD JHQHUDGD SRU HO PpWRGR GH OD 6XSHULQWHQGHQFLD GH $)3�

7HVW HVWDGtVWLFR � [
3DUD � @ ����� VH UHFKD]D OD KLSyWHVLV QXOD VL OD PHGLD HVWi PiV DOOi GH ���� YHFHV OD

GHVYLDFLyQ HVWiQGDU GH OD � @ ������

7HVW = } @ [� �
�@sq

��



(&2120Ë$ < $'0,1,675$&,Ï1 1r��� GLFLHPEUH �����

,,,��� 'yFLPD HVWDGtVWLFD VREUH �5�
(Q HVWH WHVW HVWDGtVWLFR VH UHVSRQGH D OD SUHJXQWD ¢VRQ WDQ YDULDEOHV ORV GLVWLQWRV PpWRGRV"�
/XHJR OD SUXHED HVWDGtVWLFD FRQVLVWH HQ�

Kr = �53 @ ������
Kd = �53 9@ ������

GRQGH �53 @ ������� HV OD YDULDQ]D SREODFLRQDO JHQHUDGD SRU HO PpWRGR GH OD 6XSHULQWHQGHQFLD
GH $)3�
7HVW HVWDGtVWLFR � FKL ± FXDGUDGR[5�
3DUD � @ ����� VH UHFKD]D OD KLSyWHVLV QXOD VL �5 HVWi IXHUD GHO LQWHUYDOR GH FRQ¿DQ]D GDGR
SRU�

+q� 4,�5
[5|

� �53 � +q� 4,�5
[5O

GRQGH�
[5| @ [5�@5>q�4� \[5O @ [54��@5>q�4
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,,,��� 0pWRGR GH .ROPRJRURY ± 6PLUQRY�
(O WHVW GH ERQGDG GH DMXVWH GH .ROPRJRURY ±6PLUQRY� TXH VH GHQRWD FRPR WHVW .�6� HVWi
EDVDGR HQ XQ HVWDGtVWLFR TXH PLGH OD GHVYLDFLyQ GH OD IUHFXHQFLD DFXPXODGD Vq4 SRU FDGDJUXSR GH REVHUYDFLRQHV� XVDQGR ORV PLVPRV LQWHUYDORV SDUD DPEDV GLVWULEXFLRQHV� (O WHVW
HVWDGtVWLFR VH EDVD HQ OD PD\RU GH ODV GHVYLDFLRQHV REVHUYDGDV�

$Vt Vq4+[, HV OD IXQFLyQ GH GLVWULEXFLyQ DFXPXODGD SRU WUDPR GH XQR GH ORV FDVRV� HVWR
HV� Vq4+[, @ N@q4� GRQGHN HV HO Q~PHUR GH YHFHV TXH HO YDORU FDH GHQWUR GHO UDQJR GDGR�
HVWR HV� ODV YHFHV TXH VHDQ LJXDOHV R PHQRUHV TXH [> \ VH WLHQH Vq5+[, @ N@q5� TXH HV ODIXQFLyQ GH GLVWULEXFLyQ DFXPXODGD SRU WUDPR GHO RWUR FDVR�

&RQ HVWR HO WHVW HVWDGtVWLFR TXH VH XVDUi HQ HVWH FDVR HV�
G @ p�d{lpr+Vq4+[,� Vq5+[,,

(O HVWDGtVWLFR G PLGH OD Pi[LPD GLIHUHQFLD� HQ YDORU DEVROXWR� HQWUH ODV IXQFLRQHV GH
GLVWULEXFLyQ� HYDOXDGDV GHVGH ORV YDORUHV GH FDGD WUDPR� \ OD SUREDELOLGDG DVRFLDGD D OD RFX�
UUHQFLD GH YDORUHV G EDMR OD KLSyWHVLV QXOD TXH KD VLGR WDEXODGD �6PLUQRY ����� 0DVVH\�
������

(Q HO XVR GHO PpWRGR GH .ROPRJRURY�6PLUQRY� HO WDPDxR \ Q~PHUR GH ORV LQWHUYDORV
HV DUELWUDULR� SHUR KD\ TXH WRPDU HQ FXHQWD TXH SDUD XQ SHTXHxR Q~PHUR GH LQWHUYDORV OD
LQIRUPDFLyQ TXH HQWUHJD HO WHVW SXHGH VHU PDOD� HV GHFLU� OD Pi[LPD GHVYLDFLyQ YHUWLFDO G GH
GRV IXQFLRQHV DFXPXODGDV SXHGH GDU YDORUHV HUUDGRV GH OD SUXHED�
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(O SURFHGLPLHQWR� SDVR D SDVR� SDUD UHDOL]DU XQ WHVW .�6 HV FRPR VLJXH�
�D�� 2UGHQDU ORV JUXSRV D FRPSDUDU� GH PHQRU D PD\RU YDORU�
�E�� &RQIHFFLRQDU XQD WDEOD GH GLVWULEXFLyQ GH IUHFXHQFLDV DFXPXODGDV� XVDQGR ORV PLVPRV

LQWHUYDORV SDUD DPEDV GLVWULEXFLRQHV� 8VDQGR WDQWRV LQWHUYDORV FRPR VHD SRVLEOH�
�F�� 3RU VXVWUDFFLyQ GHWHUPLQDU ODV GLIHUHQFLDV HQWUH ORV SXQWRV GHO LQWHUYDOR�
�G�� 3RU LQVSHFFLyQ� GHWHUPLQDU HO PD\RU GH HVWDV GLIHUHQFLDV� HVWH HV ³G´�
�H�� (O PpWRGR SDUD GHWHUPLQDU OD VLJQL¿FDQFLD GHO YDORU REVHUYDGR ³G´� GHSHQGH GHO

WDPDxR GH OD PXHVWUD \ OD QDWXUDOH]D GHK4�
� 3DUD HO WHVW FRQ GRV FRODV� FXDQGR q4 \ q5 VRQ DPERV PD\RUHV TXH ��� OD WDEOD O HV

XVDGD� (Q WDOHV FDVRV QR HV QHFHVDULR TXH q4 VHD LJXDO D q5�� &XDQGR q4 @ q5 @ Q � \ FXDQGR Q � 73� OD WDEOD O HV XVDGD� GH DTXt VH REWLHQH
ORV YDORUHV FUtWLFRV GHNg� SDUD DPERV QLYHOHV GH VLJQL¿FDQFLD� SDUD ORV WHVW GH XQD FROD R GRV
FRODV�� 3DUD HO WHVW GH XQD FROD� GRQGH q4 \ q5 VRQ PD\RUHV GH ��� VH XWLOL]D HO HVWDGtJUDIRFKL�FXDGUDGR� FX\R YDORU VH REWLHQH FDOFXODQGR PHGLDQWH OD IyUPXOD [5 @ 7G5q4q5@+q4 .
q5,� OR FXDO VH FRPSDUD FRQ HO FKL�FXDGUDGR REWHQLGR HQ OD WDEOD F� FRQ HO QLYHO GH VLJQL¿�FDQFLD TXH HO WHVW UHTXLHUD� 6L HO YDORU REVHUYDGR GHO FKL�FXDGUDGR HV LJXDO R PD\RU TXH HO
FDOFXODGR GH OD WDEOD� SDUD XQ SDUWLFXODU QLYHO GH VLJQL¿FDQFLD� Kr SXHGH VHU UHFKD]DGR D HVHQLYHO GH VLJQL¿FDQFLD�
(Q HVWH WHVW HVWDGtVWLFR VH UHVSRQGH D OD SUHJXQWD� ¢+D\ GLIHUHQFLD HQWUH ODV VHULHV IRUPDGDV
SRU ORV GLVWLQWRV PpWRGRV GH PHGLU UHQWDELOLGDG GH ODV $)3"
/XHJR OD SUXHED HVWDGtVWLFD FRQVLVWH HQ�

Kr � 1R KD\ GLIHUHQFLD HQWUH ORV PpWRGRV FDOFXODGRV SDUD PHGLU UHQWDELOLGDG�
Kd � ([LVWHQ GLIHUHQFLDV GH HYDOXDU OD UHQWDELOLGDG HQWUH ORV GLVWLQWRV PpWRGRV�

7HVW HVWDGtVWLFR� GHELGR D TXH VH HVWi FRPSDUDQGR GRV WDEODV GH LJXDO WDPDxR� FDOFXODGDV GH
GLVWLQWDV PDQHUDV� HO PpWRGR GH .ROPRJRURY�6PLQRY� HV DSOLFDEOH�
1LYHO GH VLJQL¿FDQFLD� 6H WLHQH � @ 3> 38>q4 @ q5 @ 54;� TXH HV HO Q~PHUR GH GDWRV GH
FDGD JUXSR
/DV WDEODV GH IUHFXHQFLDV VH FDOFXODQ VLJXLHQGR ORV SDVRV TXH VH LQGLFDQ�
(O SDVR � GHO PpWRGR VH UHDOL]D D FRQWLQXDFLyQ�

$SOLFDQGR HO WHVW FRQ GRV FRODV� FRQ Q A 73� \ XWLOL]DQGR OD WDEOD P � VH GHWHUPLQD HQ
SULPHUD LQVWDQFLD� SRU LQVSHFFLyQ� HO YDORU GH G�

G  Pi[LPR +mVq4+[,� Vq5+[,m,3DUD 0pWRGR � YHUVXV 0pWRGR �� G  �������
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/XHJR� FRPSDUDQGR HO YDORU REVHUYDGR FRQ HO FUtWLFR� HO FXDO HV REWHQLGR XVDQGR ORV YDOR�
UHV GH q4 \ q5 HQ OD H[SUHVLyQ GDGD HQ OD WDEOD P � TXH SDUD XQ QLYHO GH VLJQL¿FDQFLD GH
� @ 3> 38 HV GH�

Gf @ 4> 69=s+q4 . q5, @+q4 [ q5,
Gf @ 4> 69=s+54; . 54;, @+54; [ 54;,
Gf @ 3> 4636

6H UHFKD]DKr� VL HO YDORU REVHUYDGR G � Gf(Q HVWH FDVRG ? Gf� OXHJR QR VH UHFKD]D OD KLSyWHVLV QXODKr�(VWH UHVXOWDGR HV YiOLGR FRPSDUDQGR HO PpWRGR $)3� FRQ ORV GRV PpWRGRV GHVDUUROODGRV \
TXH FRLQFLGH FRQ HO PpWRGR GH ODV YDULDQ]DV�

&RQFOXVLyQ GHO PpWRGR�
&RQ HVWH WHVW HVWDGtVWLFR VH WUDWD GH UHVSRQGHU D OD SUHJXQWD ¢([LVWHQ GLIHUHQFLDV HQWUH ODV

VHULHV IRUPDGDV SRU ORV GLVWLQWRV PpWRGRV GH PHGLU UHQWDELOLGDG GH ODV $)3"
/XHJR� HO UHVXOWDGR REWHQLGR SHUPLWH D¿UPDU FRQ XQ ��� GH FRQ¿DQ]D TXH QR H[LVWH

GLIHUHQFLDV HVWDGtVWLFDV VLJQL¿FDWLYDV HQWUH ORV PpWRGRV DOWHUQDWLYRV DSOLFDGRV SDUD PHGLU OD
UHQWDELOLGDG GH ODV $)3 HQWUH ORV DxRV ���� \ �����

0pWRGR � YV� 0pWRGR � 0pWRGR � YV� 0pWRGR �
G @ 3> 35:6< G @ 3> 355;6
Gf @ 3=4635 Gf @ 3> 4635
Gf A G Gf A G
1R VH UHFKD]DKr 1R VH UHFKD]DKr

,9� $1È/,6,6 '( 5(68/7$'26�
0pWRGRV DSOLFDGRV SDUD PHGLU UHQWDELOLGDG�

0(72'2 � � 0pWRGR DSOLFDGR SRU OD 6XSHULQWHQGHQFLD GH $)3 �6$)3�
0e72'2 �� 0pWRGR GHO DxR FDOHQGDULR�
0e72'2 �� 0pWRGR GH FDPELR HQ HO ORJDULWPR QDWXUDO GH ORV SUHFLRV�

0pWRGRV HVWDGtVWLFRV DSOLFDGRV SDUD GHWHUPLQDU VL H[LVWHQ GLIHUHQFLDV VLJQL¿FDWLYDV HQWUH ORV
RWURV GRV PpWRGRV DOWHUQDWLYRV SURSXHVWRV �0pWRGRV � \ ��� \ HO PpWRGR GH OD 6$)3 �0pWRGR
�� SDUD PHGLU OD UHQWDELOLGDG GH ODV $)3�

7(67 � � 'yFLPD HVWDGtVWLFDV VREUH ��
7(67 � � 'yFLPD HVWDGtVWLFD VREUH �5
7(67 �� 0pWRGR GH .ROPRJRURY ±6PLUQRY�

���
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6LHQGR�
Kr � 1R H[LVWH GLIHUHQFLD HQWUH ORV PpWRGRV DSOLFDGRV�
Kd � ([LVWH GLIHUHQFLD HQWUH ORV PpWRGRV DSOLFDGRV�
6H REWLHQH UHVXOWDGRV SUHVHQWDGRV HQ HO &XDGUR 1r ��

&8$'52 1r �
5(68/7$'26 2%7(1,'26 '( /$ $3/,&$&,Ï1 '( /26 7(67 $

/26 0e72'26 � < � 5(63(&72 '( 0e72'2 �

1R�VH�UHFKD]D�+R1R�VH�UHFKD]D�+R7(67��
1R�VH�UHFKD]D�+R1R�VH�UHFKD]D�+R7(67��
6H�UHFKD]D�+R1R�VH�UHFKD]D�+R7(67��
0(72'2��0(72'2��

1R�VH�UHFKD]D�+R1R�VH�UHFKD]D�+R7(67��
1R�VH�UHFKD]D�+R1R�VH�UHFKD]D�+R7(67��
6H�UHFKD]D�+R1R�VH�UHFKD]D�+R7(67��
0(72'2��0(72'2��

)XHQWH� (ODERUDFLyQ SURSLD HQ EDVH D DQWHFHGHQWHV GH HVWH HVWXGLR�

9� &21&/86,21(6�
�� (O VLVWHPD $)3 HVWi RULHQWDGR KDFLD HO ODUJR SOD]R� HV GHFLU� SDUD HO ODSVR GH WLHPSR SURGXF�
WLYR GHO WUDEDMDGRU ��� DxRV DSUR[��� SRU OR TXH� SDUD DQDOL]DU VL HQ VX FRQMXQWR HV UHQWDEOH R
QR� VH GHEH KDFHU FRQVLGHUDQGR ODUJRV SHUtRGRV GH WLHPSR \ QR VyOR SRU ÀXFWXDFLRQHV DQXDOHV
SXQWXDOHV�
�� /D UHQWDELOLGDG GH OD FXHQWD GH FDSLWDOL]DFLyQ LQGLYLGXDO SUHWHQGH PHGLU ODV JDQDQFLDV
DFXPXODGDV HQ HO IRQGR� GH HVWDU HQ ODV $)3� DO GHVFRQWDU FRPLVLRQHV GH DGPLQLVWUDFLyQ TXH
SDJD HO WUDEDMDGRU GH OD UHQWDELOLGDG GH ORV DFWLYRV� SRU OR TXH SXHGH VHUYLU SDUD HOHJLU HQWUH
XQD $)3 X RWUD� SDUD SRGHU FRPSDUDU HO GHVHPSHxR GH ODV GLVWLQWDV $)3 D WUDYpV GHO WLHPSR�
R SDUD YHU FXiQ FRQYHQLHQWH HV HVWDU HQ HO VLVWHPD� FRQVLGHUDQGR WRGRV ORV FRVWRV \ EHQH¿FLRV
HFRQyPLFRV TXH HVWR LPSOLFD�

/D UHQWDELOLGDG GH OD FXRWD HV PiV UHOHYDQWH SDUD SUR\HFWDU OD SHQVLyQ D REWHQHU� 'LFKD
UHQWDELOLGDG VH REWLHQH GH ODV GLVPLQXFLRQHV R DXPHQWRV GHO YDORU HFRQyPLFR R GH PHUFDGR
GH ODV LQYHUVLRQHV� HV GHFLU� PLGH HO UHWRUQR GH ODV LQYHUVLRQHV TXH UHDOL]D OD $)3� HO FXDO HV
HO SDWULPRQLR GH ORV D¿OLDGRV� HO TXH VHUi OD EDVH SDUD HO FiOFXOR IXWXUR GH VXV SHQVLRQHV� 1R
GHSHQGH QL GHO VDOGR DFXPXODGR QL GH ODV FRPLVLRQHV FREUDGDV� SRU OR TXH HV LJXDO SDUD WRGRV
ORV D¿OLDGRV D XQD $)3�

3RU OR FXDO FREUD LPSRUWDQFLD HQ HO PRPHQWR GH UHWLUR� MXELODFLRQHV HO FLFOR GH OD DFWLYLGDG
HFRQyPLFD�

���



8QD QRWD VREUH PHWRGRORJtD GHO ����&DEH]DV 5�� )XHQWHV *�� 3DUDGD 5�

�� /D 6XSHULQWHQGHQFLD GH $)3 SXEOLFD DPEDV UHQWDELOLGDGHV� OD UHQWDELOLGDG GH OD FXHQWD GH
FDSLWDOL]DFLyQ LQGLYLGXDO� \ OD UHQWDELOLGDG GH OD FXRWD� FDOFXODGDV HQ SHUtRGRV DQXDOHV� \ ODV
HQYtD REOLJDWRULDPHQWH D WRGRV ORV D¿OLDGRV HQ IRUPD FXDWULPHVWUDO�

(O D¿OLDGR GHEHUtD VHU FDSD] GH LQWHUSUHWDU \ GLVFHUQLU HQWUH OD LQIRUPDFLyQ TXH OH DSRUWDQ
DPEDV UHQWDELOLGDGHV� SDUD QR FRPHWHU HUURUHV HQ DOJ~Q WLSR GH SUR\HFFLyQ TXH GHVHH KDFHU�
SRU PDOD LQWHUSUHWDFLyQ GH HVWRV GDWRV�
�� &RPR OD EDVH GH FiOFXOR GH OD UHQWDELOLGDG GH OD FXRWD HV HO YDORU FXRWD� \ pVWD VH WUDQVD HQ
OD EROVD� GLFKR YDORU ÀXFW~D GLDULDPHQWH� H LQFOXVR YDULDV YHFHV HQ XQ PLVPR GtD� SRU OR TXH
VX YDORU SDUD HO FiOFXOR GH UHQWDELOLGDG VH FRQYLHUWH HQ DOJR DUELWUDULR DQWH OD LPSRVLELOLGDG
SUiFWLFD GH FDOFXODU ODV UHQWDELOLGDGHV SDUD YDULRV YDORUHV GHO PLVPR GtD �LQFOXVR QR HVWi
GLVSRQLEOH HVD LQIRUPDFLyQ WDQ GHWDOODGD�� SRU OR TXH VH FRQVLGHUD FRPR YiOLGR HO YDORU FXRWD
GHO ¿QDO GH FDGD GtD�

6H FRPSDUy OD UHQWDELOLGDG HQ SHUtRGRV DQXDOHV GHELGR D TXH HVWH HV HO SHUtRGR GH FiOFXOR
XWLOL]DGR SRU OD 6XSHULQWHQGHQFLD GH $)3� VLHQGR HVWH ODSVR GH WLHPSR WDPELpQ DUELWUDULR�
�� (O PpWRGR GH FiOFXOR GH OD UHQWDELOLGDG GH OD FXRWD DSOLFDGR SRU OD 6XSHULQWHQGHQFLD GH $)3
WUDEDMD VREUH ORV SURPHGLRV GHO YDORU FXRWD GH GLFLHPEUH GH XQ DxR UHVSHFWR GHO SURPHGLR GHO
YDORU FXRWD GH GLFLHPEUH GHO DxR DQWHULRU� SDUD WUDWDU GH ³VXDYL]DU´ ODV YDULDFLRQHV TXH VH
SURGXFHQ GHQWUR GH HVRV PHVHV� &RQ HVWR VH HYLWDUtD WDPELpQ HO ULHVJR TXH XQD $)3 WUDWH
LQWHQFLRQDOPHQWH GH PDQHMDU HO YDORU GH VX FXRWD SXQWXDOPHQWH HQ ORV GtDV �� GH GLFLHPEUH \
� GH HQHUR GH FDGD DxR FRQ WDO GH PRVWUDU XQD UHQWDELOLGDG DQXDO DEXOWDGD R QR UHDO�
�� /D 6XSHULQWHQGHQFLD GH $)3 HPSOHD XQ PpWRGR HQ SDUWLFXODU SDUD PHGLU OD UHQWDELOLGDG
DQXDO GHO VLVWHPD �H[SOLFDGR GHWDOODGDPHQWH HQ HVWH WUDEDMR�� HO FXDO DO VHU FRPSDUDGR HVWDGtV�
WLFDPHQWH �0pWRGR GH OD 9DULDQ]D� \ 0pWRGR GH .ROPRJRURY�6PLUQRY� FRQ ORV WURV VLVWHPDV
SURSXHVWRV HQ HO WUDEDMR �0pWRGR GH �� HQHUR DO �� GH GLFLHPEUH GH FDGD DxR� \ 0pWRGR
GLIHUHQFLDV GH ORJDULWPR�� DUURMD UHVXOWDGRV VLPLODUHV�

(VWR HV GH VXPD LPSRUWDQFLD� \D TXH LPSOLFD TXH HO PpWRGR DSOLFDGR SRU OD 6XSHULQWHQGHQ�
FLD HV FRPSDWLEOH FRQ RWUDV IRUPDV GH PHGLU GLFKD UHQWDELOLGDG� \ DXQTXH SXHGH GDU UHVXOWDGRV
GLVWLQWRV HQ XQ SHUtRGR SXQWXDO� HQ HO ODUJR SOD]R DUURMD UHVXOWDGRV VLPLODUHV�
�� /D FRQFOXVLyQ DQWHULRU SHUPLWLUtD SRGHU FRPSDUDU GLVWLQWDV DOWHUQDWLYDV GH LQYHUVLyQ� PH�
GLGDV GH XQD PDQHUD GLVWLQWD TXH OD HPSOHDGD SRU OD 6XSHULQWHQGHQFLD GH $)3� UHVSHFWR D OD
UHQWDELOLGDG DQXDO GH OD FXRWD SXEOLFDGD�

���� PLOORQHV GH D¿OLDGRV DO VLVWHPD� pVWRV SXHGHQ YHU� SRU HMHPSOR� OD FRQYHQLHQFLD GH
GHSRVLWDU GLQHURV HQ OD FXHQWD GH DKRUUR YROXQWDULR GH FDGD $)3� YHUVXV RWUDV DOWHUQDWLYDV GH
LQYHUVLyQ�
�� &RQ HO 0pWRGR GH 5HQWDELOLGDG 3RQGHUDGD ORV YDORUHV GH ODV PHGLDV FDPELDQ FRQ UHVSHFWR
DO PpWRGR GH PHGLDV VLPSOHV� HVWR VLJQL¿FD TXH HO 7HVW GH +LSyWHVLV GH ODV PHGLDV WDPELpQ

���
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FDPELD�
/D YDOLGH] GH HVWH WHVW GH PHGLDV� WDO FRPR VH KD VHxDODGR QR WLHQH UREXVWH] HVWDGtVWLFD� SRU

OR FXDO OD FRQFOXVLyQ ¿QDO OD VLJXHQ GDQGR ORV 7HVW GH 9DULDQ]D \ GH .ROPRJRURY�6PLUQRY�
3RU OR WDQWR� VH SXHGH GHFLU TXH HO PpWRGR GH UHQWDELOLGDGHV SRQGHUDGDV VyOR DIHFWD DO WHVW

GH GRFLPDFLD GH KLSyWHVLV GH PHGLDV \ TXH QR LQWHUYLHQH HQ OD FRQFOXVLyQ ¿QDO GHO WUDEDMR�

5()(5(1&,$6�
%2/(7Ë1 (67$'Ë67,&2 1� ��� 6$)3� $EULO �����
%2/(7Ë1 ,1)250$7,92'(/$$)3+$%,7$7� &LUFXODU 1� ���� 6$)3� �����
&,5&8/$5 1r ��� 6$)3� 0RGL¿FDFLyQ 1R� ��� GHO �� GH DJRVWR �����
(/ 6,67(0$&+,/(12'( 3(16,21(6 6$)3� ����� &XDUWD (GLFLyQ $EULO� 3iJ ����
(/ 6,67(0$&+,/(12'( 3(16,21(6� �d (',&,Ï1� 6$)3� $EULO GH ����� 3iJ� ���
68È5(=� $1'5e6� ����� 'HFLVLRQHV ySWLPDV GH LQYHUVLyQ \ ¿QDQFLDFLyQ HQ OD HPSUHVD�

'H 3LUiPLGH 6�$�� �d� (GLFLyQ 0DGULG� 3iJ� ����
6<'1(< 6,(*(/� ����� 1RQ SDUDPHWULF VWDWLVWLFV IRU WKH EHKDYLRUDO VFLHQFHV� 0F*UDZ�

+LOO %RRN &RPSDQ\� 3iJ� ��������
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