
��� $57,&8/26

9$/,'$&,Ï1� '(� 81� 0e72'2�
$&Ò67,&2� 12� '(6758&7,92�
3$5$�/$�'(7(50,1$&,Ï1�'(�/$�
5,*,'(=�'(�7$%/$6�$6(55$'$6�
'(� 3,12�5(6,1262� �3LQXV� HOOLRWWL \�
3LQXV� WDHGD�� &8/7,9$'2� (1� (/�
125'(67(�'(�$5*(17,1$

121�'(6758&7,9(� $&2867,&� 0(7+2'� 9$/,'$7,21�
)25�7+(�67,))1(66�'(7(50,1$7,21�2)�6$:1�%2$5'6�
2)�5(6,1286� 3,1(� �3LQXV� HOOLRWWLL DQG�3LQXV� WDHGD��*52:1�
,1�7+(�1257+($67�2)�$5*(17,1$�

)HFKD�GH�UHFHSFLyQ�������������)HFKD�GH�DFHSWDFLyQ������������

3DPHOD�<RKDQD�)DQN
,QJ�� &LYLO�� %HFDULD� 'RFWRUDO�
&21,&(7�*UXSR�*(0$��)DFXOWDG�
5HJLRQDO�&RQFHSFLyQ�GHO�8UXJXD\��
8QLYHUVLGDG�7HFQROyJLFD�1DFLRQDO��
,QJHQLHUR� 3HUHLUD� ���� ±
&RQFHSFLyQ� GHO� 8UXJXD\� ± (QWUH�
5tRV�� � � &RUUHR��
SDPHODBIDQN#\DKRR�FRP�DU

&LUR�$QGUpV�0DVWUDQGUHD�
,QJ�� )RUHVWDO�� 7pFQLFR� GHO� ,QVWLWXWR�
1DFLRQDOGH� 7HFQRORJtD�
$JURSHFXDULDV� ,17$� &RQFRUGLD� �
(QWUH� 5tRV�� &RUUHR��
PDVWUDQGUHD�FLUR#LQWD�JRE�DU��
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(O� SUHVHQWH� WUDEDMR� UHSRUWD�
ORV� UHVXOWDGRV�GH�XQD� LQYHVWLJDFLyQ�
VREUH� OD� DSOLFDELOLGDG� GHO� PpWRGR�
DF~VWLFR� SRU� YLEUDFLRQHV� SDUD� OD�
GHWHUPLQDFLyQ� GHO� PyGXOR� GH�
HODVWLFLGDG� HQ� PDGHUD� DVHUUDGD� GH�
SLQR�UHVLQRVR��3LQXV�WDHGD�HOOLRWWLL��
FXOWLYDGR� HQ� HO� QRUGHVWH� GH�
$UJHQWLQD�� (O� SUR\HFWR� HPStULFR�
LQYROXFUy� �� PXHVWUDV� FRQ� XQ� WRWDO�
GH� ���� WDEODV�� (O� PyGXOR� GH�
HODVWLFLGDG� GLQiPLFR� �02(G�� IXH�
HVWLPDGR� XWLOL]DQGR� HO� HTXLSR�
³)DNRSS� 3RUWDEOH� /XPEHU� *UDGHU´�
\�HO�PyGXOR�GH�HODVWLFLGDG�HVWiWLFR�
�02(H��IXH�GHWHUPLQDGR�VLJXLHQGR�
ORV� SURFHGLPLHQWRV� GH� OD� QRUPD�
,5$0���������������/RV�UHVXOWDGRV�
PRVWUDURQ� TXH�� VL� ELHQ� HO� 02(G�
VREUHHVWLPD� OHYHPHQWH� DO� YDORU�GHO�
02(H�� HO� HPSOHR� GHO� PLVPR�
SUHVHQWD�XQD�YHQWDMD�RSHUDWLYD�SDUD�
ILQHV�SUiFWLFRV�

3DODEUDV� FODYH� ULJLGH]��
PDGHUD� HVWUXFWXUDO�� IUHFXHQFLD� GH�
YLEUDFLyQ�ORQJLWXGLQDO�

BBBBBBB6800$5<

7KLV� SDSHU� UHSRUWV� WKH�
UHVXOWV� RI� DQ� LQYHVWLJDWLRQ�
UHJDUGLQJ� WKH� VXLWDELOLW\� RI� XVLQJ��
WKH� DFRXVWLF� PHWKRG� WR� GHWHUPLQH�
WKH� PRGXOXV� RI� HODVWLFLW\� LQ� VDZQ�
WLPEHU� RI� UHVLQRXV� SLQH� �3LQXV�
WDHGD�HOOLRWWLL�� JURZQ� LQ� WKH�
1RUWKHDVW� RI� $UJHQWLQD�� 7KH�
HPSLULFDO� SURMHFW� LQYROYHG� ��
VDPSOHV�ZLWK�D�WRWDO�RI�����ERDUGV���
7KH�G\QDPLF�0RGXOXV�RI�(ODVWLFLW\�
�02(G�� ZDV� HVWLPDWHG� XVLQJ� WKH�
³)DNRSS� 3RUWDEOH� /XPEHU� *UDGHU´�
HTXLSPHQW� DQG� WKH� VWDWLF� 0RGXOXV�
RI� (ODVWLFLW\� �02(H�� ZDV�
GHWHUPLQHG� IROORZLQJ� WKH�
SURFHGXUHV� RI� WKH� � ,5$0� VWDQGDUG�
��������������

7KH� UHVXOWV� VKRZHG� WKDW��
ZKLOH�02(G�VOLJKWO\�RYHUHVWLPDWHV�
02(H� YDOXH�� LW� KDV� DQ� RSHUDWLRQDO�
DGYDQWDJH�IRU�SUDFWLFDO�SXUSRVHV�

.H\ZRUGV� VWLIIQHVV��
VWUXFWXUDO� WLPEHU�� ORQJLWXGLQDO�
YLEUDWLRQ�IUHTXHQF\�
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D�VXSHUILFLH�GH�ERVTXHV�FXOWLYDGRV�HQ�$UJHQWLQD�
DOFDQ]D� DSUR[LPDGDPHQWH� ����� PLOORQHV� GH�
KHFWiUHDV�GH� ODV�FXDOHV�HO������HVWi�FRQVWLWXLGR�

SRU�SODQWDFLRQHV�GH�FRQtIHUDV��)$2���������8Q�DQiOLVLV�
GHWDOODGR�GH� OD�GLVWULEXFLyQ�UHJLRQDO�GH� ORV�ERVTXHV�GH�
FRQtIHUDV�LQGLFD�TXH�HO������GHO�WRWDO�QDFLRQDO�VH�XELFD�
HQ�ODV�SURYLQFLDV�GH�0LVLRQHV�\�&RUULHQWHV��/D�SULPHUD�
UH~QH�PiV�GHO������GH�GLFKDV�SODQWDFLRQHV��HTXLYDOHQWH�
D�XQDV���������KHFWiUHDV� GHVWDFiQGRVH�SULQFLSDOPHQWH�
HO� SLQR� UHVLQRVR� GH� ODV� HVSHFLHV� 3LQXV� WDHGD \� 3LQXV�
HOOLRWWLL �6,),3�� ������� $� OD� YH]�� OD� PD\RU� SDUWH� GH� OD�
PDGHUD� DVHUUDGD� GHVWLQDGD� D� ILQHV� HVWUXFWXUDOHV� HQ�
QXHVWUR�SDtV�WDPELpQ�SURYLHQH�GH�HVWDV�HVSHFLHV��ODV�TXH�
XVXDOPHQWH� VRQ� FRPHUFLDOL]DGDV� HQ� IRUPD� FRQMXQWD�
GHELGR� D� TXH� SUHVHQWDQ� XQD� DSDULHQFLD� VLPLODU� \� QR�
H[LVWHQ� HVWXGLRV� TXH� HYLGHQFLHQ� XQD� GLIHUHQFLD�
VLJQLILFDWLYD� HQWUH� VXV� SURSLHGDGHV� ItVLFR�PHFiQLFDV�
�0R\D�HW�DO�� ������,5$0���������������

(O� 5HJODPHQWR� $UJHQWLQR� GH� (VWUXFWXUDV� GH�
0DGHUD� �&,562&� ����� ������ GHILQH� ORV� PpWRGRV� \�
GLVSRVLFLRQHV� JHQHUDOHV� TXH� VH� GHEHQ� HPSOHDU� HQ� HO�
GLVHxR�\�FRQVWUXFFLyQ�GH�HVWUXFWXUDV�SDUD�HGLILFDFLRQHV�
\� REUDV� FLYLOHV� FRQ� PDGHUD�� 1R� REVWDQWH�� SDUD� TXH� HO�
SUR\HFWLVWD� SXHGD� DERUGDU� HO� GLVHxR� HVWUXFWXUDO� GH� XQ�
PRGR�FRQILDEOH�GH�DFXHUGR�GLFKRV�OLQHDPLHQWRV� UHVXOWD�
IXQGDPHQWDO� TXH� HO� PHUFDGR� RIUH]FD� PDGHUD� DVHUUDGD�
FODVLILFDGD� HQ� JUDGRV� GH� UHVLVWHQFLD�� /R� FXDO� LPSOLFD�
TXH� FDGD� SLH]D� VH� HQFXHQWUD� DVRFLDGD� D� FLHUWDV�
SURSLHGDGHV�� VLHQGRHO� PyGXOR� GH� HODVWLFLGDG�� OD�
UHVLVWHQFLD� D� IOH[LyQ� \� OD� GHQVLGDG�� ODV�PiV� QHFHVDULDV�
SDUD� HO� GLVHxR� \� FiOFXOR� GH� HVWUXFWXUDV� �,5$0� ������
�������

/D� FDOLGDG�GH� OD�PDGHUD�SXHGH� VHU� GHWHUPLQDGD�
PHGLDQWH� GRV� SURFHGLPLHQWRV�� XQR� YLVXDO� \� RWUR�
PHFiQLFR��(O�SULPHUR�HV�HO�PiV�DQWLJXR�\�H[WHQGLGR��VX�
SULQFLSLR�FRQVLVWH�HQ�OD�LQVSHFFLyQ YLVXDO�GH�OD�PDGHUD�
UHJLVWUDQGR� \� HYDOXDQGR� ODV� VLQJXODULGDGHV�TXH� HQ� HOOD�
DSDUHFHQ� H� LQIOX\HQ� VREUH� VX� UHVLVWHQFLD�&DUUHLUD� \�
$OYHV�'LDV���������(O�VHJXQGR�VH�EDVD�HQ�XQ�HQVD\R�QR�
GHVWUXFWLYR� D� SDUWLU� GHO� FXDO� VH� FDOFXOD� HO� PyGXOR� GH�
HODVWLFLGDG�\�GH�pO� VH�GHGXFHQ� ORV�UHVWDQWHV�SDUiPHWURV�
GH� UHVLVWHQFLD�PHGLDQWH�HO� XVR�GH� UHODFLRQHV�FRQRFLGDV�
HQWUH� DPEDV� YDULDEOHV� �*ORV�� ������� 'HQWUR� GH� HVWD�
~OWLPD� FDWHJRUtD�� ORV� PiV� DQWLJXRV� VRQ� ORV� PpWRGRV�
DF~VWLFRV�� eVWRV� VRQ� GH� IiFLO� \� UiSLGD� DSOLFDFLyQ�� \� VH�
EDVDQ� HQ� HO� FiOFXOR� GH� OD� IUHFXHQFLD� QDWXUDO� GH�
YLEUDFLyQ�� SURSLHGDG� GLQiPLFD� TXH� VH� HQFXHQWUD�
UHODFLRQDGD�FRQ�ODV�SURSLHGDGHV�PHFiQLFDV�GHO�PDWHULDO�
�ËxLJXH]�*RQ]iOH]��������

(Q� $UJHQWLQD� VH� HQFXHQWUD� QRUPDOL]DGR� HO�
PpWRGR�GH�FODVLILFDFLyQ�YLVXDO�HQ�JUDGRV�GH�UHVLVWHQFLD��
VLHQGR� OD� QRUPD� ,5$0� �������� ������� OD� HPSOHDGD�
SDUD� HO� FDVR� HVSHFtILFR� GH� ODV� WDEODV� GH� SLQR� UHVLQRVR�
�3LQXV� WDHGD�� 3LQXV� HOOLRWWLL�� FXOWLYDGR� HQ� HO� QRUGHVWH�
GHO� SDtV�� &DEH� GHVWDFDU� TXH� OD� PDGHUD� SURYHQLHQWH� GH�
DPEDV� HVSHFLHV� SUHVHQWD� XQ� Q~PHUR FRQVLGHUDEOH� GH�

QXGRV� GHELGR� D� OD� IRUPD� FDUDFWHUtVWLFD� GH� FUHFLPLHQWR�
GH�ODV�FRQtIHUDV��+RIIPH\HU���������OR�FXDO�JHQHUD�TXH�
OD� PHGLFLyQ� GH� WDOHV� VLQJXODULGDGHV� UHVXOWH� XQD� WDUHD�
ODERULRVD� \�� HQ� FRQVHFXHQFLD�� TXH� OD� DSOLFDFLyQ� GHO�
PpWRGR�GH�FODVLILFDFLyQ�YLVXDO�QR�VHD�VHQFLOOD�\D�TXH�OD�
QXGRVLGDG�HV�XQ�IDFWRU�GHWHUPLQDQWH�SDUD�OD�DVLJQDFLyQ�
GH� FODVHV� GHELGR� D� VX� HIHFWR� SHUMXGLFLDO� VREUH� ODV�
SURSLHGDGHV� PHFiQLFDV� �'iYDORV�6RWHOR� \� 2UGyxH]��
������� 2WURV� SDUiPHWURV� GH� LPSRUWDQFLD� VRQ� OD�
SUHVHQFLD� GH� PpGXOD� \� HO� DQFKR� GH� ORV� DQLOORV� GH�
FUHFLPLHQWR��(O� SULPHUR�� DO� HVWDU� DVRFLDGR� D� OD�PDGHUD�
MXYHQLO� TXH� VH�GHVDUUROOD� HQ� ORV�SULPHURV� DxRV�GH�YLGD�
GHO�iUERO�UHVXOWD�XQD�YDULDEOH�UHGXFWRUD�GH�OD�FDSDFLGDG�
UHVLVWHQWH� �&KDQ� 0DUWtQ� HW� DO��� ������� (O� VHJXQGR� VH�
HQFXHQWUD UHODFLRQDGR�GH�IRUPD�GLUHFWD�FRQ�OD�GHQVLGDG�
GH� OD� PDGHUD�� SURSLHGDG� ItVLFD� TXH� LQIOX\H� HQ� ODV�
SURSLHGDGHV�PHFiQLFDV��+DVHOHLQ�HW�DO���������

&RPR� XQD� PDQHUD� GH� GDU� RWUR� SDVR� DO� DYDQFH�
LQLFLDGR�FRQ�OD�QRUPDOL]DFLyQ�GH�OD�FODVLILFDFLyQ�YLVXDO�
GH� WDEODV� GH� SLQR� WDHGD�HOOLRWWLL� �,5$0��������� ������
HQ�HO�DxR������\��D�OD�YH]��FRQ�HO�ILQ�GH�ORJUDU�XQ�PHMRU�
UHQGLPLHQWR� GHO� PDWHULDO� SURYHQLHQWH� GH� ERVTXHV�
LPSODQWDGRV�GH�FUHFLPLHQWR�UiSLGR�\�WXUQRV�GH�URWDFLyQ�
FRUWRV� ±VLWXDFLyQ� DFWXDO� GH� ODV� SODQWDFLRQHV� FRQ� SLQR�
UHVLQRVR� GHO� QRUGHVWH� GHO� SDtV��� VH� FRQWHPSOD� OD�
SRVLELOLGDG�GH�SUHGHFLU�HO�PyGXOR�GH�HODVWLFLGDG��02(��
D� WUDYpV� GH� HQVD\RV� QR� GHVWUXFWLYRV� SRU� YLEUDFLRQHV��
(VWRSHUPLWLUtD� OD� DVLJQDFLyQ� GH� SURSLHGDGHV� PiV�
SUHFLVDV� \� GH� XQ� PRGR� PiV� UiSLGR� GH� OR� TXH�
DFWXDOPHQWH�HV�SRVLEOH�FRQ�DSUHFLDFLyQ�YLVXDO�

(O� REMHWLYR� GHO� SUHVHQWH� HVWXGLR� FRQVLVWH� HQ�
YHULILFDU� VL� HO� PpWRGR� DF~VWLFR� SRU� YLEUDFLRQHV�
XWLOL]DQGR� HO� HTXLSR� 3/*� �3RUWDEOH� /XPEHU� *UDGHU��
UHVXOWD� DGHFXDGR� SDUD� HVWLPDU� HO� YDORU� GHO� 02(� SDUD�
WDEODV� DVHUUDGDV� GH� PDGHUD� GH� SLQR� UHVLQRVR� GH� ODV�
HVSHFLHV�3LQXV�WDHGD�\ 3LQXV�HOOLRWWLL�

0$7(5,$/(6�<�0e72'26

0DWHULDOHV
(O�PDWHULDO�GHVWLQDGR�D�OD�LQYHVWLJDFLyQ�HPStULFD�

HVWXYR�FRQIRUPDGR�SRU���PXHVWUDV�FX\DV�SLH]DV�IXHURQ�
H[WUDtGDV� GH� iUEROHV� FXOWLYDGRV� HQ� OD� SURYLQFLD� GH�
0LVLRQHV�� ORV� GH�3LQXV� WDHGD IXHURQ� REWHQLGRV� GH� XQD�
SODQWDFLyQ�GH���� DxRV�GH� HGDG� VRPHWLGD� D� �� WXUQRV GH�
SRGD� \� ORV� GH�3LQXV� HOOLRWWLL GH� XQD� IRUHVWDFLyQ� GH� ���
DxRV� VLQ� SUiFWLFD� GH� SRGD� DSOLFDGD�� 6H� DGRSWy� XQD�
VHFFLyQ�WUDQVYHUVDO�~QLFD�GH���[���SXOJDGDV�SRU�VHU�OD�GH�
XVR�PiV�IUHFXHQWH�HQ�HO�SDtV�WDQWR�HQ�FDOLGDG�GH�PDGHUD�
DVHUUDGD�FRPR�SDUD�OD�HODERUDFLyQ GH�YLJDV�ODPLQDGDV�

&RQIRUPH� D� OD� EDVH� HVWDGtVWLFD� TXH� UHTXLHUH� OD�
FDOLEUDFLyQ� GH� OD� VHJXULGDG� VHJ~Q� ORV� PRGHUQRV�
OLQHDPLHQWRV� GHO� GLVHxR� HVWUXFWXUDO� �&,562&� �����
������ ,5$0�������������� FDGD�PXHVWUD� IXH�SUHSDUDGD�
FRQ� PiV� GH� ��� SLH]DV� GH� PDGHUD� DVHUUDGD� HQ� WDPDxR�
HVWUXFWXUDO� FRQWHPSODQGR�HQ�FDGD�FDVR�XQD�SURSRUFLyQ�
VLPLODU� GH� DPEDV� HVSHFLHV� GH� SLQR� UHVLQRVR� HVWXGLDGR��
8Q� GHWDOOH� GH� ODV� PXHVWUDV� GLVHxDGDV� VH� H[KLEH� HQ� OD�
WDEOD� ���

/
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7DEOD����0XHVWUDV�GLVHxDGDV
7DEOH����7HVW�VDPSOHV

0XHVWUD (VSHFLH
&DQWLGDG�GH�
FXHUSRV
GH�SUXHED

'LPHQVLRQHV
QRPLQDOHV�
>PP@

08(675$��
(QVD\RV�D�IOH[LyQ�HVWiWLFD

3LQXV�HOOLRWWLL ��

3LQXV�WDHGD ��� ����[����[����

7RWDO ���

08(675$��
(QVD\RV�D�WUDFFLyQ�SDUDOHOD�

D�ODV�ILEUDV

3LQXV�HOOLRWWLL ��

3LQXV�WDHGD �� ����[����[�����

7RWDO ��

0pWRGRV
7RGDV�ODV�GHWHUPLQDFLRQHV�VH�OOHYDURQ�D�FDER�HQ�

HO� ODERUDWRULR� GH� ,QJHQLHUtD� &LYLO� GH� OD� )DFXOWDG�
5HJLRQDO� &RQFHSFLyQ� GHO� 8UXJXD\� ± 8QLYHUVLGDG�
7HFQROyJLFD�1DFLRQDO��(QWUH�5tRV���

(Q� SULPHUD� LQVWDQFLD� VH� GHWHUPLQDURQ� ODV�
GLPHQVLRQHV� UHDOHV�GH� ODV�SUREHWDV�\��GH�DFXHUGR�D� ORV�
OLQHDPLHQWRV� HVWDEOHFLGRV� HQ� OD� QRUPD� ,5$0� ��������
�������� VH� UHJLVWUDURQ� ORV� SULQFLSDOHV� SDUiPHWURV�
�QXGRVLGDG��PpGXOD�\�DQFKR�GH�DQLOORV��TXH�GHWHUPLQDQ�
HQ�JUDQ�PHGLGD��OD�DVLJQDFLyQ�GH�FDGD�SLH]D�GH�PDGHUD�
D�XQD�GHWHUPLQDGD�FODVH�GH�UHVLVWHQFLD�

(O� SURFHVR� H[SHULPHQWDO� LQYROXFUy� GRV� HWDSDV��
HQ� OD� SULPHUD� VH� GHWHUPLQy� HO� PyGXOR� GH� HODVWLFLGDG�
GLQiPLFR��02(G��GH�FDGD�FXHUSR�GH�SUXHED�D�WUDYpV�GH�
OD� DSOLFDFLyQ� GH� XQD� WpFQLFD� DF~VWLFD� QR� GHVWUXFWLYD� \��
HQ OD� VHJXQGD�� VH� REWXYR� HO� PyGXOR� GH� HODVWLFLGDG�
HVWiWLFR��02(H��SRU�PHGLR�GH�SUXHEDV�HVWiWLFDV�

��� 'HWHUPLQDFLyQ� GHO� PyGXOR� GH� HODVWLFLGDG� GLQiPLFR�
�02(G�

3DUD� OD� GHWHUPLQDFLyQ� GHO� 02(G� VH� XWLOL]y� HO�
HTXLSR�3RUWDEOH�/XPEHU�*UDGHU� �3/*��SHUWHQHFLHQWH�D�
OD� ILUPD�)$.233��&DGD�FXHUSR�IXH�SRVLFLRQDGR�VREUH�
VRSRUWHV�FRQ�DSR\RV�TXH�SHUPLWLHURQ� OD�YLEUDFLyQ� OLEUH�
GH� OD� SLH]D�� /RV� SHUWHQHFLHQWHV� D� OD�0XHVWUD� �� IXHURQ�
FRORFDGRV� VREUH� XQ� VRSRUWH� FHQWUDO� ~QLFR� TXH� DFWXDED�
VLPXOWiQHDPHQWH� FRPR� EDODQ]D�� (Q� FDPELR�� ORV� GH� OD�
0XHVWUD� ��� DO� VHU� GH� PD\RU� ORQJLWXG� ������ PP��� VH�
GLVSXVLHURQ�VREUH�GRV�DSR\RV�VLWXDGRV�HQ�ORV�H[WUHPRV��
GRQGH�XQR�GH�ORV�FXDOHV�DFWXDED�D�OD�YH]�FRPR�VRSRUWH�
\�EDODQ]D��)LJXUD����

'H� IRUPD� SUHYLD� H� LQPHGLDWD� D� FDGD� SUXHED VH�
GHWHUPLQy� HO� FRQWHQLGR� GH KXPHGDG� GH� OD� SLH]DV�
XWLOL]DQGR� XQ� KLJUyPHWUR� GH� FRQWDFWR� PDUFD� *$11��
PRGHOR�+\GURPHWWH�&RPSDFW�³$´��&RPR�VH� LOXVWUD�HQ�
OD�)LJXUD����HO�HQVD\R�FRQVLVWLy�HQ�SURGXFLU�OD�YLEUDFLyQ�
GH� OD� SLH]D� PHGLDQWH� XQ� LPSDFWR� GH� PDUWLOOR� HQ� HO�
H[WUHPR�RSXHVWR�D�GRQGH�HVWDED�XELFDGR�HO�PLFUyIRQR��
WHQLHQGR� HQ� FXHQWD�TXH� OD� GLUHFFLyQ�GHO� JROSH� IXHUD� OR�
PiV�SDUDOHOD�SRVLEOH�D�OD�GLUHFFLyQ�SULQFLSDO�GH�OD�SLH]D��

)LJXUD� ��� 'LVSRVLFyQ� GHO� HTXLSR� GH� PHGLGD� GH� OD�
IUHFXHQFLD�GH�YLEUDFLyQ�ORQJLWXGLQDO
)LJXUH����$UUDQJHPHQW�RI�WKH�ORQJLWXGLQDO�YLEUDWLRQ�
IUHTXHQF\�HTXLSPHQW

(O� PLFUyIRQR� IXH� HO� UHVSRQVDEOH� GH� FDSWDU� HO�
VRQLGR�SURFHGHQWH�GH�OD�YLEUDFLyQ�LQGXFLGD�\�WUDVODGDUOR�
KDVWD� HO� SURJUDPD� LQIRUPiWLFR� HQFDUJDGR� GH� SURFHVDU�
GLFKD� VHxDO� DF~VWLFD�� (O� HTXLSR� 3/*� DUURMy�
LQVWDQWiQHDPHQWH� FRPR� UHVXOWDGR� OD� IUHFXHQFLD� GH�
YLEUDFLyQ� GH� OD� SLH]D� �I��� &RQRFLHQGR� HVWH� YDORU�� OD�
ORQJLWXG�GH�OD�SLH]D��/��\�VX�GHQVLGDG�DSDUHQWH �ȡ���IXH�
SRVLEOH� FDOFXODU� HO� PyGXOR� GH� HODVWLFLGDG� GLQiPLFR�
�02(G��FRQ�OD�VLJXLHQWH�H[SUHVLyQ�

� ���G02( / I U 

��� 'HWHUPLQDFLyQ� GHO� PyGXOR� GH� HODVWLFLGDG� HVWiWLFR�
�02(H�

3DUD� OD� GHWHUPLQDFLyQ� GHO� 02(H� VH� UHDOL]DURQ�
HQVD\RV� GH� IOH[LyQ� HVWiWLFD� \� WUDFFLyQ� SDUDOHOD� D� ODV�
ILEUDV� VREUH� FXHUSRV� GH� SUXHED� SUHYLDPHQWH�
DFRQGLFLRQDGRV�HQ�XQD�FiPDUD�FOLPDWL]DGD�D������� ���&�
GH� WHPSHUDWXUD� \� ��� ��� �� �� GH� KXPHGDG� UHODWLYD�
DPELHQWH�� FRQIRUPH� D� ODV� SUHVFULSFLRQHV� GH� OD� QRUPD�
,5$0��������������

/RV�HQVD\RV�GH�IOH[LyQ�GH�SODQR��)LJXUD���,]T���
IXHURQ� OOHYDGRV� D� FDER� FRQ� ODV� WDEODV�GH� OD�PXHVWUD� ���
ODV� FXDOHV� IXHURQ� FDUJDGDV� VLPpWULFDPHQWH� D� XQD�
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GLVWDQFLD� LJXDO�D���K�GH�FDGD�DSR\R��VLHQGR�K� OD�DOWXUD�
GH�OD�VHFFLyQ��3DUD�OD�DSOLFDFLyQ�GH�ODV�FDUJDV�VH�XWLOL]y�
XQD�PiTXLQD� GH� HQVD\RV� XQLYHUVDOHV� �PDUFD� (0,&� GH�
DFFLRQDPLHQWR�HOpFWULFR� FRQ�FDSDFLGDG�GH�GHVSOD]DU�HO�
FDEH]DO�D�YHORFLGDG�FRQVWDQWH�\�SUHFLVLyQ� LJXDO�DO�����
GH� OD� FDUJD� DSOLFDGD�� (Q� ORV� SXQWRV� GH� DSR\R� \� GH�
DSOLFDFLyQ�GH�OD�FDUJD�VH�FRORFDURQ�SODFDV�GH�DFHUR��GH�
DQFKR�QR�PD\RU�TXH�OD�PLWDG�GH�OD�DOWXUD�GH�OD�SUREHWD��
FRQ�REMHWR�GH�UHGXFLU�HO�DSODVWDPLHQWR�ORFDOL]DGR�GH�OD�
PDGHUD��

(Q� WRGRV� ORV� FDVRV� OD� YHORFLGDG� GH�
GHVSOD]DPLHQWR�GHO�FDEH]DO�GH�FDUJD�QR�VXSHUy�HO�YDORU�
GH� ORV� ������ GH� OD� DOWXUD� GH� OD� SUREHWD� �PP�V�� \� VH�
UHJLVWUDURQ� ODV� GHIRUPDFLRQHV� FRUUHVSRQGLHQWHV� D�
HVFDORQHV� GH� FDUJD� GH� ���� 1� SRU� PHGLR� GH� XQ�
FRPSDUDGRU� PLFURPpWULFR� FRQ� SUHFLVLyQ� GH� ����� PP�
XELFDGR�HQ�OD�SDUWH�LQIHULRU�GHO�FHQWUR�GH�OD�OX]�

)LJXUD� ���(QVD\RV� HVWiWLFRV�� ,]T���)OH[LyQ�GH� SODQR��
'HU���7UDFFLyQ�
)LJXUH� ��� 6WDWLF� 7HVWLQJ�� /HIW�%HQGLQJ� WHVW��
5LJKW�7HQVLRQ

/RV� HQVD\RV� GH� WUDFFLyQ� SDUDOHOD� D� ODV� ILEUDV�
�)LJXUD����'HU���IXHURQ�OOHYDGRV�D�FDER�FRQ�ODV�WDEODV�GH�
OD� PXHVWUD� ��� ODV� FXDOHV� IXHURQ� XELFDGDV� FRQ� XQD�
ORQJLWXG� OLEUH� HQWUH� PRUGD]DV� GH� �� YHFHV� OD� PD\RU�
GLPHQVLyQ� GH� OD� VHFFLyQ�� 3DUD� OD� DSOLFDFLyQ� GH� ODV�
FDUJDV VH� XWLOL]y� XQD� PiTXLQD� XQLYHUVDO� GH� HQVD\RV� �
PDUFD� 6+,0$'=8� GH� DFFLRQDPLHQWR� KLGUiXOLFR� FRQ�
FDSDFLGDG�GH�GHVSOD]DU�HO�FDEH]DO�D�YHORFLGDG�FRQVWDQWH�
\�SUHFLVLyQ� LJXDO�DO�����GH� OD�FDUJD�DSOLFDGD�KDVWD�XQ�
Pi[LPR�GH������N1�

&RQ� HO� ILQ� GH� REWHQHU� ORV� YDORUHV� GH� FDUJD� \�
GHIRUPDFLyQ� HQ� SHUtRGR� HOiVWLFR� QHFHVDULRV� SDUD�
GHWHUPLQDU� HO� PyGXOR� GH� HODVWLFLGDG�� OD� YHORFLGDG� GH�
GHVSOD]DPLHQWR� GHO� FDEH]DO� GH� FDUJDV� IXH� PHQRU� D�
�������� GH� OD� OX]� OLEUH� HQWUH� PRUGD]DV� �PP�V�� \� ODV�
GHIRUPDFLRQHV� IXHURQ� PHGLGDV� SRU� PHGLR� GH� GRV�
FRPSDUDGRUHV� PLFURPpWULFRV� FRQ� SUHFLVLyQ� GH� ������
PP��XELFDGRV� VREUH�DPEDV�FDUDV�DQJRVWDV�RSXHVWDV�HQ�
XQ�VHJPHQWR�GH�ORQJLWXG�LJXDO�D���YHFHV�HO�DQFKR�GH�OD�
SUREHWD� \� VHSDUDGR� DO� PHQRV� �� YHFHV� VX� DQFKR� GHO�
H[WUHPR� GH� ODV� PRUGD]DV�

8QD�YH]�ILQDOL]DGD�FDGD�SUXHED�VH�FRUWy�XQD�IUDFFLyQ�GH�
OD� SLH]D� GH� PDGHUD� OLEUH� GH� GHIHFWRV�� OD� TXH� IXH�
GHVWLQDGD�D�OD�GHWHUPLQDFLyQ�GHO�FRQWHQLGR�GH�KXPHGDG�
GH�DFXHUGR�D� OD�QRUPD�,62������� ��������/D�PHGLFLyQ�
GH� ODV� PDVDV� VH� OOHYy� D� FDER� FRQ� XQD� EDODQ]D�
HOHFWUyQLFD� �SUHFLVLyQ� ����� J�� \� HO� VHFDGR� GHO� WUR]R�
KDVWD�ORJUDU�VX�PDVD�DQKLGUD��VH�UHDOL]y�HQ�HVWXID�D�XQD�
WHPSHUDWXUD�GH�������� ���&�

/RV� YDORUHV� GHO� PyGXOR� GH� HODVWLFLGDG� HVWiWLFR�
FRUUHVSRQGLHQWHV�D�OD�0XHVWUD����02(HI��\�D�OD�0XHVWUD�
�� �02(HW�� IXHURQ� FDOFXODGRV� FRQ� ODV� VLJXLHQWHV�
H[SUHVLRQHV��,5$0�������������
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6LHQGR�D��GLVWDQFLD�HQWUH�HO�SXQWR�GH�FDUJD�\�HO�
DSR\R�PiV�SUy[LPR��E��DQFKR�GH�OD�VHFFLyQ�WUDQVYHUVDO��
K�� DOWXUD�GH� OD� VHFFLyQ�� O�� OX]� HQ� IOH[LyQ��$�� iUHD�GH� OD�
VHFFLyQ�WUDQVYHUVDO�� O���ORQJLWXG�EDVH�GH�PHGLGD�LJXDO�D�
��YHFHV�OD�PD\RU�PHGLGD�GH�OD�VHFFLyQ�WUDQVYHUVDO��3� ±
3���LQFUHPHQWR�GH�FDUJD�HQ�OD�SDUWH�UHFWD�GH�OD�FXUYD�GH�
FDUJD�GHIRUPDFLyQ�� Z� ± Z��� LQFUHPHQWR� GH�
GHIRUPDFLyQ�FRUUHVSRQGLHQWH�D�3� ± 3��

&RQ HO� ILQ� GH� DQDOL]DU� UHVXOWDGRV� FRPSDUDEOHV��
WRGRV� ORV� YDORUHV� GHO� PyGXOR� GH� HODVWLFLGDG� HVWiWLFR�
IXHURQ�DMXVWDGRV�D�XQ�FRQWHQLGR�GH�KXPHGDG�GHO������
VHJ~Q�,5$0��������������

5(68/7$'26�<�',6&86,Ï1

&RQVLGHUDQGR� TXH� HO� FRQWHQLGR� GH� KXPHGDG� VH�
HQFXHQWUD� HVWUHFKDPHQWH� UHODFLRQDGR� FRQ� ODV�
SURSLHGDGHV�PHFiQLFDV�GH� OD�PDGHUD��VH�FDOFXODURQ� ORV�
YDORUHV�GH�HVWH�SDUiPHWUR�SDUD�FDGD�XQD�GH�ODV�PXHVWUDV�
WDQWR� SDUD� ORV� HQVD\RV� GHVWLQDGRV� D� OD� REWHQFLyQ� GHO�
PyGXOR�GH�HODVWLFLGDG�GLQiPLFR�FRPR�SDUD�HO� HVWiWLFR��
SXHVWR� TXH� DPERV� VH� OOHYDURQ� D� FDER� HQ� GLIHUHQWHV�
SHUtRGRV��/RV�UHVXOWDGRV�REWHQLGRV�SDUD�ORV�HQVD\RV�SRU�
YLEUDFLRQHV�DUURMDURQ�XQ�YDORU�PHGLR�GHO�FRQWHQLGR�GH�
KXPHGDG� GHO� ����� �� \� ����� ��� DVRFLDGRV� D� XQ�
FRHILFLHQWH�GH�YDULDFLyQ�GHO� �����SDUD� OD�PXHVWUD� �� \�
PXHVWUD� ��� UHVSHFWLYDPHQWH�� 3RU� VX� SDUWH�� SDUD� ODV�
SUXHEDV�HVWiWLFDV�VH�UHJLVWUDURQ�YDORUHV�GHO�FRQWHQLGR�GH�
KXPHGDG� GHO� ����� �� \� ����� �� DVRFLDGRV� D� XQ�
FRHILFLHQWH�GH�YDULDFLyQ�GH�����\�����SDUD�OD�PXHVWUD���
\�PXHVWUD����UHVSHFWLYDPHQWH��&RPR�HQ�WRGRV�ORV�FDVRV�
HO� FRQWHQLGR� GH� KXPHGDG� UHVXOWy� FHUFDQR� DO� ��� �� VH�
SXHGH�GHVFDUWDU�XQD�LQIOXHQFLD�GHVLJXDO�GH�HVWD�YDULDEOH�
VREUH�OD�ULJLGH]�GH�ODV�GLVWLQWDV�PXHVWUDV�
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7HQLHQGR� HQ� FXHQWD� TXH� SDUD� HVWUXFWXUDV� XVXDOHV� HO�
UHJODPHQWR�&,562&�������������FRQVLGHUD�DGHFXDGR�HO�
HPSOHR�GH�YDORUHV�GH�ULJLGH]�PHGLRV�SDUD�HO�FiOFXOR�GH�
ODV� GHIRUPDFLRQHV� LQVWDQWiQHDV�� HQ� HVWH� WUDEDMR� VH�
DQDOL]DQ�~QLFDPHQWH�ORV�YDORUHV�02(�SURPHGLR�

(Q� OD� WDEOD� �� VH� SUHVHQWDQ� ORV� UHVXOWDGRV� GHO�
PyGXOR�GH�HODVWLFLGDG�GLQiPLFR��02(G��\�GHO�PyGXOR�
GH�HODVWLFLGDG�HVWiWLFR��02(H��REWHQLGRV�SDUD�FDGD�XQD�
GH� ODV� PXHVWUDV� HVWXGLDGDV�� /RV� YDORUHV� SURPHGLR� GHO�
02(G�DUURMDQ�YDORUHV�VXSHULRUHV�D�ORV�GHO�02(H�HQ�XQ�
���� \� ����� SDUD� OD�0XHVWUD� �� \� ��� UHVSHFWLYDPHQWH��
(VWD� WHQGHQFLD� �02(G� !� 02(H�� WDPELpQ� IXH�
HQFRQWUDGD� SDUD� RWUDV� HVSHFLHV� �ËxLJXH]� *RQ]iOH]��
������ 2�1HLOO�� ������ \� XQD� UD]yQ� TXH� H[SOLFD� HVWH�
IHQyPHQR� SXHGH� VHU� HO� HIHFWR� GH� OD� YHORFLGDG� GH�
VROLFLWDFLyQ�� OD�FXDO�HQ�SUXHEDV�GLQiPLFDV�SURYRFD� XQD�
UHVSXHVWD� GH� FDUiFWHU� YLVFRHOiVWLFR� GH� OD� PDGHUD�
DXPHQWDQGR� DVt� OD� UHVLVWHQFLD� HOiVWLFD� DSDUHQWH� GHO�
HVSpFLPHQ� HQ� HVWXGLR� �6RWRPD\RU� &DVWHOODQRV� \�
9LOODVHxRU�$JXLODU��������

(O� JUDGR� GH� SUHGLFFLyQ� GH� OD� ULJLGH]� GH� ODV� GRV�
PXHVWUDV� VH� HYDOXy� D� SDUWLU� GHO� DQiOLVLV� GH� UHJUHVLyQ�
OLQHDO� HQWUH� HO� 02(G� FDOFXODGR� FRQ� OD� IUHFXHQFLD� GH�
YLEUDFLyQ� ORQJLWXGLQDO� \� HO� 02(H� REWHQLGR� GH� ORV�
HQVD\RV� HVWiWLFRV� �*UiILFR� ���� /D� ERQGDG� GH� DMXVWH� VH�
HVWLPy�PHGLDQWH� HO� FRHILFLHQWH� GH� GHWHUPLQDFLyQ� �5����
HO� FXDO� DUURMy� XQ� YDORU LJXDO� D� ����� \� ����� SDUD� OD�
0XHVWUD� �� \� ��� UHVSHFWLYDPHQWH�� 8Q� UHVXOWDGR� VLPLODU�
IXH� REWHQLGR� SDUD� HO� SLQR� ODULFLR� �3LQXV� QLJUD� VXEVS��
VDO]PDQQLL�� FXOWLYDGR� HQ� (VSDxD� �5�  � ������ �,xLJXH]�
*RQ]iOH]� HW� DO��� ������ \� SDUD� HO� (XFDO\SWXV� JUDQGLV
SURYHQLHQWH� GH� 8UXJXD\� �5�  � ������ �2�1HLOO�� �������
$VLPLVPR��LQYHVWLJDFLRQHV�OOHYDGDV�D�FDER�FRQ�PDGHUD�
GH�3LQXV�WDHGD FXOWLYDGR�HQ�8UXJXD\�DUURMDURQ�YDORUHV�
VXSHULRUHV� SDUD� HO� FRHILFLHQWH� GH� GHWHUPLQDFLyQ� �5��

HQWUH� ����� \� ������ �3pUH]� GHO� &DVWLOOR� \� GH� &DVWUR��
������

$�FRQWLQXDFLyQ�VH�SUHVHQWD�\�GLVFXWH�HO� DQiOLVLV�
GH� ORV� UHVXOWDGRV� REWHQLGRV� VHSDUDQGR� ODV� SLH]DV� GH�
FDGD�PXHVWUD�HQ� IXQFLyQ�GH� ORV�SULQFLSDOHV�SDUiPHWURV�
YLVXDOHV� FRQ� LQIOXHQFLD� VREUH� ODV� SURSLHGDGHV�
PHFiQLFDV�� SUHYLDPHQWH� DQDOL]DGRV� HQ� OD� LQWURGXFFLyQ��
6H� FRQWHPSODURQ� WUHV� SHUILOHV�� VLHQGR� HO� SULPHUR� HO�
HIHFWR�GH�OD�PpGXOD��SRU�OR�TXH�VH�GLYLGLHURQ�ODV�SLH]DV�
HQ� GRV� JUXSRV�� XQR� TXH� QR� DGPLWH� OD� SUHVHQFLD� GH�
PpGXOD� \� RWUR� TXH� VL� OD� DGPLWH�� (Q� VHJXQGR� \� WHUFHU�
OXJDU� VH�FRQVLGHUDURQ� OD�QXGRVLGDG�\�HO� HVSHVRU�GH� ORV�
DQLOORV�GH�FUHFLPLHQWR��HQ�DPERV�FDVRV�VH�DJUXSDURQ�ODV�
SLH]DV�HQ���FDWHJRUtDV�UHVSHWDQGR�ORV�OtPLWHV�SURSXHVWRV�
SRU� OD� QRUPD� ,5$0��������� ��������(Q� OD�7DEOD� �� VH�
UHVXPHQ� ORV� UHVXOWDGRV� REWHQLGRV� SDUD� HO� 02(� GH� OD�
0XHVWUD� �� \� GH� OD� 0XHVWUD� ��� UHVSHFWLYDPHQWH��
DVRFLDGDV� D� ORV� �� SHUILOHV� DQDOL]DGRV�� (Q� HO� PLVPR� VH�
SUHVHQWDQ� ORV� YDORUHV� PHGLRV� REWHQLGRV� WDQWR� SDUD� HO�
02(H� FRPR� SDUD� HO� 02(G�� DGHPiV� GHO� YDORU� GH� OD�
UHODFLyQ�H[LVWHQWH�HQWUH�HOORV��02(G�02(H��MXQWR�D�OD�
FDQWLGDG� GH� FXHUSRV� GH� SUXHED� DVRFLDGRV�(Q� WpUPLQRV�
JHQHUDOHV�� HQ� OD� 7DEOD� �� VH� DGYLHUWH� TXH� SDUD� ORV� ��

SHUILOHV� DQDOL]DGRV� ORV� YDORUHV� 02(G� SURPHGLR� VRQ�
VXSHULRUHV� D� ORV� YDORUHV� 02(H� SURPHGLR�� VLPLODU�
WHQGHQFLD� HQFRQWUDGD� �02(G� !� 02(H�� SDUD� ODV�
PXHVWUDV�FRPSOHWDV��7DEOD����

&RQWHPSODQGR� HO� SULPHU� SHUILO�� WDQWR� SDUD� OD�
PXHVWUD���FRPR�SDUD�OD�PXHVWUD����7DEOD����VH�REVHUYD�
TXH�OD�HVWLPDFLyQ�GHO�02(H�D�WUDYpV�GHO�02(G�HV�PiV�
SUHFLVD�FXDQGR� OD�SLH]D�QR�FRQWLHQH�PpGXOD��7HQLHQGR�
HQ� FXHQWD� TXH� OD� YHORFLGDG� GH� SURSDJDFLyQ� GHO� VRQLGR
YDUtD� FRQ� ODV� FDUDFWHUtVWLFDV� GHO� PHGLR� GRQGH� OD� RQGD�
VRQRUD� DWUDYLHVD�� ODV� GLIHUHQFLDV� HQFRQWUDGDV� SXHGHQ�
H[SOLFDUVH� SRU� OD� SUHVHQFLD� GH� XQ� DOWR� SRUFHQWDMH� GH�
PDGHUD� MXYHQLO� HQ� HO� JUXSR� TXH� DGPLWH� PpGXOD��
FRQVLGHUDQGR� TXH� pVWD� VH� HQFXHQWUD� DVRFLDGD� D�
LPSRUWDQWHV� GLIHUHQFLDV� HQ� VXV� SURSLHGDGHV� ItVLFDV��
TXtPLFDV�� PHFiQLFDV� \� DQDWyPLFDV� FRQ� UHVSHFWR� D� OD�
PDGHUD� DGXOWD�� GRQGH� OD� FDOLGDG� VH� PDQWLHQH� FDVL�
FRQVWDQWH��3pUH]�GHO�&DVWLOOR�\�GH�&DVWUR��������

$O�DQDOL]DU�OD�QXGRVLGDG��VH�REVHUYD� TXH� HQ�
DPEDV�PXHVWUDV��7DEOD����H[LVWH�PD\RU�SUHFLVLyQ�HQ�OD�
HVWLPDFLyQ� GHO�02(H� FXDQGR� HO�PDWHULDO� HV� GH� PHMRU�
FDOLGDG� �PHQRU� tQGLFH� GH� QXGRV�� \� TXH� pVWD� GHFDH� D�
PHGLGD�TXH�DXPHQWD�HO� OtPLWH�GH�QXGRVLGDG�SHUPLWLGR��
/R� FXDO� UHVXOWD� FRKHUHQWH� SRUTXH� ODV� RQGDV� DF~VWLFDV�
VRQLQIOXHQFLDGDV� SULQFLSDOPHQWH� SRU� HO� WDPDxR� GH� ORV�
QXGRV��/R�FXDO�H[SOLFD�TXH�ODV�WDEODV�TXH�FRQWLHQHQ�XQ�
PD\RU� SRUFHQWDMH� GH� QXGRV� WLHQGHQ� D� WHQHU� PHQRU�
YHORFLGDG�GH�SURSDJDFLyQ�GH�OD�RQGD�DVRFLDGD�D�PD\RU�
YDULDELOLGDG�\�GLVSHUVLyQ�GH�ODV�PHGLFLRQHV��4XLO�9LOOD��
������� 5HVSHFWR� DO� WHUFHU� SHUILO� �7DEOD� ���� HO� JUXSR�
LQWHJUDGR� SRU� SLH]DV� FRQ� DQLOORV� GH� FUHFLPLHQWR�
PHQRUHV�D�ORV����PP�WDQWR�SDUD�OD�PXHVWUD���FRPR�SDUD�
OD� PXHVWUD� �� SUHVHQWD� XQD� EXHQD� SUHFLVLyQ� HQ� OD�
HVWLPDFLyQ�GHO�02(H��OR�FXDO�VH�FRQGLFH�FRQ�HO�KHFKR�
GH�TXH�OD�YHORFLGDG�GHO�VRQLGR�GHSHQGH�GHO�PHGLR�HQ�HO�
FXDO� VH� WUDQVPLWH�� VLHQGR�PD\RU� HQ� ORV�PDWHULDOHV�PiV�
GHQVRV� �1LHP]� HW� DO��� ������� 1R� REVWDQWH�� QR� VH�
HYLGHQFLD�GLFKD�WHQGHQFLD�DO�DQDOL]DU�ORV�GHPiV�JUXSRV�
GH� HVWH� SHUILO�� OR� TXH� VH� OH� SXHGH� DWULEXLU� DO� SRVLEOH�
HIHFWR� FRQMXQWR� WDQWR�GH� OD� SUHVHQFLD� GH�PpGXOD� FRPR
GH�QXGRV�
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7DEOD����9DORU�PHGLR�GHO�PyGXOR�GH�HODVWLFLGDG�GH�FDGD�PXHVWUD
7DEOH����0HDQ�YDOXH�RI�WKH�PRGXOXV�RI�HODVWLFLW\�FRUUHVSRQGLQJ�WR�HDFK�VDPSOH

0XHVWUD Q 02(G�>1�PP�@ 02(H�>1�PP�@

08(675$��� ��� ������&9� ������ ������&9� ������

08(675$�� �� ������&9� ������ ������&9� ������

5HI���02(G��0yGXOR�GH�HODVWLFLGDG�GLQiPLFR��02(H��0yGXOR�GH�HODVWLFLGDG�HVWiWLFR��&9��&RHILFLHQWH�GH�YDULDFLyQ��
Q��FDQWLGDG�GH�FXHUSRV�GH�SUXHED�

*UiILFR� ��� 5HFWD� GH� UHJUHVLyQ� OLQHDO� HQWUH� HO� PyGXOR� GH� HODVWLFLGDG� GLQiPLFR� �02(G�� \� HO� PyGXOR� GH�
HODVWLFLGDG�HVWiWLFR��02(H��SDUD�DPEDV�PXHVWUDV�
*UDSKLF� ��� /LQHDU� UHJUHVVLRQ� OLQH� EHWZHHQ� G\QDPLF� PRGXOXV RI� HODVWLFLW\� �02(G�� DQG� VWDWLF� PRGXOXV� RI�
HODVWLFLW\��02(H��IRU�ERWK�VDPSOHV

7DEOD����9DORU�PHGLR�GHO�PyGXOR�GH�HODVWLFLGDG�SDUD�GLVWLQWDV�FDOLGDGHV�GH�PDGHUD
7DEOH����0HDQ�YDOXH�RI�WKH�PRGXOXV�RI�HODVWLFLW\�IRU�GLIIHUHQW�WLPEHU�TXDOLWLHV�
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&21&/86,Ï1

3XHGH�FRQFOXLUVH�TXH��VL�ELHQ�HO�02(G�REWHQLGR�
D� WUDYpV� GH� OD� WpFQLFD� GH� YLEUDFLyQ� ORQJLWXGLQDO�
XWLOL]DQGR� HO� HTXLSR� 3/*� VREUHHVWLPD� OHYHPHQWH� DO�
YDORU� GHO� 02(H�� HO� HPSOHR� GHO� PLVPR� SUHVHQWD� XQD�
YHQWDMD� RSHUDWLYD� VREUH� ILQHV� SUiFWLFRV� HQ� SLH]DV� GH�
PDGHUD� DVHUUDGD� GH� 3LQXV� WDHGD�HOOLRWWLL GH� GLIHUHQWHV�
ORQJLWXGHV�� OR� FXDO� DOLHQWD� DO� GHVDUUROOR� GH� QXHYRV�
HVWXGLRV�VREUH�HO�WHPD��$�OD�YH]��HVWH�HVWXGLR�FRUURERUy�
OD� LQIOXHQFLD� TXH� HMHUFHQ� ORV� SULQFLSDOHV� SDUiPHWURV�
YLVXDOHV� �QXGRVLGDG�� PpGXOD� \� DQLOORV� GH� FUHFLPLHQWR��
HQ�OD�WUDQVPLVLyQ�GH�ODV�RQGDV�DF~VWLFDV��ORJUiQGRVH�XQD�
PD\RU�SUHFLVLyQ�HQ�OD�HVWLPDFLyQ�GHO�02(H�HQ�DTXHOODV�
SLH]DV�GH�PHMRU�FDOLGDG��

$*5$'(&,0,(1726

8Q� DJUDGHFLPLHQWR� HVSHFLDO� D� OD� HPSUHVD�
/DKDUUDJXH�&KRGRUJH�6�$��SRU�OD�GRQDFLyQ�GHO�PDWHULDO�
GH� HQVD\R�� D� ORV� LQJHQLHURV�(GXDUGR�7RUUiQ�\�5LFDUGR�
*yPH]�SRU�VX�SDUWLFLSDFLyQ�HQ�HO�DFRQGLFLRQDPLHQWR�\�
DMXVWH� GHO� HTXLSDPLHQWR�� \� D� ORV� EHFDULRV� GHO� JUXSR�
*(0$� SRU� VX� FRODERUDFLyQ� HQ� OD� UHDOL]DFLyQ� GH� ORV�
HQVD\RV�GHO�SURJUDPD�HPStULFR�

%,%/,2*5$)Ë$�

&$55(,5$��0���$OYHV�'LDV��$��������&ULWpULRV�
SDUD� FODVVLILFDomR� YLVXDO� GH� SHoDV� HVWUXWXUDLV� GH� 3LQXV�
63�� &DGHUQRV� GH� (QJHQKDULD� GH� (VWUXWXUDV�� ������� ���
���

&,562&� ���� ������ 5HJODPHQWR� $UJHQWLQR� GH�
(VWUXFWXUDV� GH� 0DGHUD�� ,QVWLWXWR� 1DFLRQDO� GH�
7HFQRORJtD�,QGXVWULDO��%XHQRV�$LUHV��$UJHQWLQD�

&+$1� 0$57Ë1�� 0��� $UDXMR� 0ROLQD�� $���
$]XHWD� *DUFtD��0�� ������ /RV� GHIHFWRV� QDWXUDOHV� HQ� OD�
PDGHUD� DVHUUDGD�� ,QJHQLHUtD� 5HYLVWD� $FDGpPLFD��
��������������

'È9$/26�627(/2�� 5��� 2UGyxH]� &DQGHODULD��
9��5��������,QIOXHQFLD�GH�ORV�QXGRV�VREUH�OD�UHVLVWHQFLD
HQ�IOH[LyQ�HVWiWLFD�HQ�PDGHUD�GH�WDPDxR�HVWUXFWXUDO��5��
&LHQFLD�)RUHVWDO�0p[LFR��������������

)$2�������(VWXGLR�GH�WHQGHQFLDV�\�SHUVSHFWLYDV�
GHO� VHFWRU� IRUHVWDO� HQ� $PpULFD� /DWLQD� DO� DxR� ������
,QIRUPH� 1DFLRQDO� $UJHQWLQD�� 'LVSRQLEOH� HQ�
KWWS���JRR�JO�Y�6&[=��DFFHVR�HO������������

*/26�� 3�� ������ 6WUHQJWK� JUDGLQJ�� %DVLV� RI�
GHVLJQ�� PDWHULDO� SURSHUWLHV�� VWUXFWXUDO� FRPSRQHQWV� DQG�
MRLQWV�� 7LPEHU� (QJLQHHULQJ� 67(3� ��� SS�� $����$�����
&HQWUXP�+RXW��7KH�1HWKHUODQGV�

+$6(/(,1��&��� &HFKLQ�� (��� 6DQWLQL�� (���*DWWR��
'�$�� ������ &DUDFWHUtVWLFDV� HVWUXWXUDLV� GD� PDGHLUD� GH�
3LQXV� HOOLRWWLL HQJHOP� DRV� ��� DQRV� GH� LGDGH�� 5HYLVWD�
&LrQFLD�)ORUHVWDO�����������������

+2))0(<(5�� 3�� ������ :RRG� DV� D� EXLOGLQJ�
PDWHULDO��7LPEHU�(QJLQHHULQJ��%DVLV�RI�GHVLJQ��PDWHULDO�
SURSHUWLHV�� VWUXFWXUDO� FRPSRQHQWV� DQG� MRLQWV�� 67(3� ���
SS��$����$������&HQWUXP�+RXW��7KH�1HWKHUODQGV�

Ëf,*8(=�*21=È/(=��*��������&ODVLILFDFLyQ�
PHGLDQWH� WpFQLFDV� QR� GHVWUXFWLYDV� \� HYDOXDFLyQ� GH� ODV�
SURSLHGDGHV� PHFiQLFDV� GH� OD� PDGHUD� DVHUUDGD� GH�
FRQtIHUDV�GH� JUDQ� HVFXDGUtD�SDUD�XVR� HVWUXFWXUDO��7HVLV�
GRFWRUDO��8QLYHUVLGDG�3ROLWpFQLFD�GH�0DGULG������SS�

Ëf,*8(=�*21=È/(=��*���$UULDJD�0DUWLWHJXL��
)��� +HUUHUR�� 0��� $UJ�HOOHV� ÈOYDUH]�� 5�� ������ /RV�
PpWRGRV�GH�YLEUDFLyQ�FRPR�KHUUDPLHQWD�QR�GHVWUXFWLYD�
SDUD� OD� HVWLPDFLyQ�GH� ODV�SURSLHGDGHV� UHVLVWHQWHV�GH� OD�
PDGHUD� DVHUUDGD� HVWUXFWXUDO�� ,QIRUPHV� GH� OD�
&RQVWUXFFLyQ������������������

,5$0��������������0DGHUD�ODPLQDGD�HQFRODGD�
HVWUXFWXUDO�� &ODVLILFDFLyQ� YLVXDO� GH� ODV� WDEODV� SRU�
UHVLVWHQFLD�� 3DUWH� ��� 7DEODV� GH� SLQR� WDHGD� \� HOOLRWWL�
�3LQXV� WDHGD� \ HOOLRWWLL��� ,QVWLWXWR� $UJHQWLQR� GH�
1RUPDOL]DFLyQ� \� &HUWLILFDFLyQ�� %XHQRV� $LUHV��
$UJHQWLQD�

,5$0� ����� ������ (VWUXFWXUDV� GH� PDGHUD��
0DGHUD�DVHUUDGD�\�PDGHUD�ODPLQDGD�HQFRODGD�SDUD�XVR�
HVWUXFWXUDO�� 'HWHUPLQDFLyQ� GH� DOJXQDV� SURSLHGDGHV�
ItVLFDV� \� PHFiQLFDV�� ,QVWLWXWR� $UJHQWLQR� GH�
1RUPDOL]DFLyQ� \� &HUWLILFDFLyQ�� %XHQRV� $LUHV��
$UJHQWLQD�

,5$0� ����� ������ 0DGHUD� HVWUXFWXUDO��
'HWHUPLQDFLyQ� GH� ORV� YDORUHV� FDUDFWHUtVWLFRV� GH� ODV�
SURSLHGDGHV� PHFiQLFDV� \� OD� GHQVLGDG�� ,QVWLWXWR�
$UJHQWLQR� GH� 1RUPDOL]DFLyQ� \� &HUWLILFDFLyQ�� %XHQRV�
$LUHV��$UJHQWLQD�

,62� ����� ������ :RRG� ± 'HWHUPLQDWLRQ� RI�
PRLVWXUH� FRQWHQW� IRU� SK\VLFDO� DQG� PHFKDQLFDO� WHVWV��
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�

02<$��/���&DUGRVR��$���&DJQR��0���2�1HLOO��+��
������&DUDFWHUL]DFLyQ�HVWUXFWXUDO�GH�PDGHUD�DVHUUDGD�GH�
SLQRV� FXOWLYDGRV� HQ� 8UXJXD\�� 0DGHUDV�� &LHQFLD� \�
WHFQRORJtD������������ ����

1,(0=�� 3��� $JXLOHUD�� $��� 5ROOHUL�� $�� ������
9HORFLGDG� GH� SURSDJDFLyQ� GHO� VRQLGR� HQ� DOJXQDV�
HVSHFLHV� FUHFLHQGR� HQ� &KLOH� \� VX� UHODFLyQ� FRQ�
SURSLHGDGHV�ItVLFDV��5HYLVWD�%RVTXH�������������

2�1(,//��+��������(VWLPDFLyQ�GH�OD�FDOLGDG�GH�
OD�PDGHUD�SURGXFLGD�HQ�HO�8UXJXD\�SDUD�XVR�HVWUXFWXUDO�
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\� VX� HYDOXDFLyQ� HQ� VHUYLFLR� SRU� PpWRGRV� QR�
GHVWUXFWLYRV�� 'HSDUWDPHQWR� GH� 3UR\HFWRV� )RUHVWDOHV� �
/DERUDWRULR�7HFQROyJLFR�GHO�8UXJXD\��1RWD� WpFQLFD�� ��
SS�

3e5(=� '(/� &$67,//2�� $��� GH� &DVWUR�� 5���
2KWD�� 6�� ������ (QVD\RV� GH� SURSLHGDGHV� PHFiQLFDV� GH�
3LQXV�WDHGD SRU�VHLV�PpWRGRV�QR�GHVWUXFWLYRV��3UR\HFWR�
GH� 7HFQRORJtD� GH� (QVD\R� GH� 3URGXFWRV� )RUHVWDOHV�
/$78�-,&$� ������������,QIRUPH� GH� ,QYHVWLJDFLyQ�
1�������SS�

48,/�9,//$��&��������(VWLPDFLyQ�GHO�PyGXOR�
GH� HODVWLFLGDG� SRU� PHGLR� GH� OD� YHORFLGDG� GH�
SURSDJDFLyQ� GHO� VRQLGR� HQ� PDGHUD� GH� $URPR�
DXVWUDOLDQR��7UDEDMR�GH�7LWXODFLyQ��8QLYHUVLGDG�$XVWUDO�
GH�&KLOH��)DFXOWDG�GH�&LHQFLDV�)RUHVWDOHV�����SS�

6,),3� ������ 6LVWHPD� GH� ,QIRUPDFLyQ� )RUHVWR�
,QGXVWULDO�3URYLQFLDO�

62720$<25�&$67(//$126��-���9LOODVHxRU�
$JXLODU�� -�� ������ &RPSRUWDPLHQWR� YLVFRHOiVWLFR� GH� OD�
PDGHUD�GH�3URVRSLV�VS��0DGHUD�\�%RVTXHV���������� ���


