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*XDWHPDOD�HV�XQ�SDtV�HQ�GRQGH�HO������GH�OD�SREODFLyQ��SULQFLSDOPHQWH�
LQGtJHQD��QR� UHFLEH�DWHQFLyQ�SRU�HO� VLVWHPD�RILFLDO�GH�VDOXG������� �$O�EXVFDU�
XQD�IRUPD�SDUD�VROXFLRQDU�HVWH�SUREOHPD�XWLOL]DQ�YDULDV�SODQWDV�PHGLFLQDOHV��
HQWUH�HOODV�OD�=HEULQD�3HQGXOD�6FKQL]O��+LHUED�GH�3ROOR��SDUD�HO�WUDWDPLHQWR�GH�
OD� 'LDEHWHV� 0HOOLWXV� �������� 7RPDQGR� HQ� FXHQWD� TXH� HVWD� SODQWD FDUHFH� GH�
VXILFLHQWHV� EDVHV� FLHQWtILFDV� SDUD� VHU� XWLOL]DGD� FRPR� PHGLGD� WHUDSpXWLFD� \�
SXGLpQGRVH� DSRUWDU� GDWRV� ~WLOHV� DO� UHVSHFWR�� VH� GHFLGLy� UHDOL]DU� HVWH� HVWXGLR�
H[SHULPHQWDO��6H�LQGXMR�'LDEHWHV�FRQ�DOR[DQR�D�XQ�JUXSR�GH�UDWDV�DOELQDV�SDUD�
OD�GHVFULSFLyQ�GHO�HIHFWR�TXH�SRVHH�OD�LQIXVLyQ�GH�HVWD�SODQWD�HQ�OD�JOLFHPLD�GH�
GLFKRV� DQLPDOHV� GH� ODERUDWRULR�� � (O� HVWXGLR� VH� UHDOL]y� HQ� HO� ELRWHULR� GH� OD�
)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�8QLYHUVLGDG�GH�6DQ�&DUORV�GH�
*XDWHPDOD�GXUDQWH�HO�PHV�GH�MXQLR�GHO DxR��������

3DUD� UHDOL]DU� HO� H[SHULPHQWR� VH� WRPDURQ� HQ� FXHQWD� GRVLV� GH� SODQWDV�
HVWDQGDUL]DGDV�GH�OD�VLJXLHQWH�IRUPD������������\������PJ�NJ�GH�SHVR����������
$GPLQLVWUDGDV�HVWDV�GRVLV�VH�HQFRQWUy�TXH�OD�LQIXVLyQ�GH�ODV�KRMDV�\�WDOOR�GH�OD�
SODQWD� VL� WLHQHQ� XQ� HIHFWR� VREUH� OD� JOLFHPLD�� VLQ� HPEDUJR� HV� LPSRUWDQWH�
PHQFLRQDU�TXH�HVWRV�GDWRV�QR�GHEHQ�WUDQVSRODUVH�FRQ�VHUHV�KXPDQRV��GHELGR�D�
TXH�HV�VROR�OD�SULPHUD�IDVH�GHO�PpWRGR�FLHQWtILFR�TXH�OOHYD�D�OD�YDOLGDFLyQ�GH�
XQD� SODQWD�PHGLFLQDO��PRPHQWR� HQ� HO� FXDO� VH� WLHQHQ� ELHQ� GHILQLGDV� EDMR� XQ�
PDUFR� FLHQWtILFR� VXV� LQGLFDFLRQHV�� GRVLILFDFLyQ�� FRQWUDLQGLFDFLRQHV� \�
FRPSOLFDFLRQHV��FRQYLUWLHQGR�D�OD�=HEULQD�3HQGXOD�6FKQL]O��+LHUED�GH�3ROOR��
HQ�XQD�EXHQD�\�DFHSWDEOH�DOWHUQDWLYD�HQ�HO�WUDWDPLHQWR�GH�OD�'LDEHWHV�0HOOLWXV�
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/D�PHGLFLQD� WUDGLFLRQDO�HV�HO�FRQMXQWR�GH�SUiFWLFDV�PpGLFDV�SRSXODUHV�
FRQ�FRQRFLPLHQWR�KLVWyULFR�DFXPXODGR�\�SUiFWLFDV�UHODFLRQDGDV�FRQ�OD�VDOXG�
HQIHUPHGDG�� WLHQH� VXV�RUtJHQHV�GHVGH�pSRFDV�SUH�KLVWyULFDV�� �6X� ILQDOLGDG�HV�
LQYHVWLJDU�\�DQDOL]DU�WRGRV�DTXHOORV�UHFXUVRV�SRVLWLYRV�TXH�EHQHILFLDQ�OD�VDOXG�
ItVLFD��PHQWDO��VRFLDO�\�HVSLULWXDO�GH�OD�KXPDQLGDG��HV�XQD�SUiFWLFD�PpGLFD�FRQ�
H[SHULHQFLD�DQFHVWUDO���������� �(QWUH� ORV� UHFXUVRV�GH�TXH�VH�YDOH�HVWH� WLSR�GH�
PHGLFLQD� VH� HQFXHQWUDQ� ODV� SODQWDV�PHGLFLQDOHV� FRQ� ILQDOLGDG� GLDJQyVWLFD� \�
WHUDSpXWLFD�� � /DV� SODQWDV� HODERUDQ� SULQFLSLRV� DFWLYRV�� ORV� FXDOHV� HMHUFHQ� XQD�
DFFLyQ� IDUPDFROyJLFD��EHQHILFLRVD�R�SHUMXGLFLDO��VREUH�HO�RUJDQLVPR�YLYR��VX�
XWLOLGDG� SULPRUGLDO� HV� IXQFLRQDU� FRPR� XQD� GURJD� ~WLO� SDUD� DOLYLDU� OD�
HQIHUPHGDG���$�SHVDU�GH�OD�OOHJDGD�GH�OD�PHGLFLQD�RFFLGHQWDO�PXFKDV�SHUVRQDV�
DXQ�EXVFDQ�D� ORV� ³FXUDQGHURV´�FRPR�XQD�EXHQD�\�FRQILDEOH� DOWHUQDWLYD�SDUD�
VROXFLRQDU� VXV� SUREOHPDV� GH� VDOXG�� � � (Q�*XDWHPDOD� OD�PHGLFLQD� WUDGLFLRQDO�
GDWD� GH� WLHPSRV� DQWLJXRV�� SULQFLSDOPHQWH� HQ� iUHDV� GH� OD� FXOWXUD� PD\D��
GRFXPHQWiQGRVH�\D�HQ�������OD�XWLOL]DFLyQ�GH�PDV�GH�����SODQWDV�PHGLFLQDOHV��
FLIUDV�TXH�KDQ�LGR�HQ�DXPHQWR�KDVWD�OD�DFWXDOLGDG������������

/DV� SHUVRQDV� FRPR� XQD� E~VTXHGD� GH� VROXFLyQ� D� VXV� SUREOHPDV� YDQ�
H[SHULPHQWDQGR� FRQ� QXHYDV� SODQWDV�� SDUD� FXUDUVH� GH� DTXHOODV� HQIHUPHGDGHV�
TXH�PDV�WHPRU�OHV�RFDVLRQD��VLHQGR�XQD�GH�HOODV�OD�'LDEHWHV�0HOOLWXV��XVDQGR�
HQWUH� XQ� VLQ� ILQ� GH� SODQWDV� OD� FRP~QPHQWH� OODPDGD�+LHUED� GH�3ROOR�� TXH� VH�
XWLOL]D� HQ� YDULDV� UHJLRQHV� GH� *XDWHPDOD�� 3HWpQ�� $OWD� \� %DMD� 9HUDSD]����������
-DODSD�� 6DQWD� 5RVD�� 6DFDWHSHTXH]�� 5HWDOKXOHX�� +XHKXHWHQDQJR� \� HO� 4XLFKp�
�������������

$� SHVDU� GH� VHU� DPSOLDPHQWH� XWLOL]DGD� HQ� HVWDV� UHJLRQHV�� FRQ� EDVHV�
HPStULFDV�~QLFDPHQWH��D�OD�IHFKD�QR�H[LVWH�IXQGDPHQWR�FLHQWtILFR�SDUD�VX�XVR���
(Q�HVWH�HVWXGLR�VH�GHVFULEH�HO�HIHFWR�GH�OD�=HEULQD�3HQGXOD 6FKQL]O��QRPEUH�
FLHQWtILFR�GH�OD�+LHUED�GH�3ROOR��HQ�OD�JOLFHPLD�GH�UDWDV�DOELQDV�GLDEpWLFDV�OR�
FXDO�VH�FRQVLGHUD��XQD�FRQWULEXFLyQ�LPSRUWDQWH�D�OD�IXQGDPHQWDFLyQ�FLHQWtILFD�
SDUD�HO�XVR�R�GHVXVR�GH�OD�PLVPD�\�SDUD�GDU�SDVR�D�HVWXGLRV�SRVWHULRUHV�TXH�
SHUPLWDQ� GHILQLU� VXV� LQGLFDFLRQHV� SUHFLVDV�� GRVLV�� HIHFWRV� DGYHUVRV� \�
FRPSOLFDFLRQHV�D�FRUWR�\�ODUJR�SOD]R�
� � (QWUHYLVWD� FRQ� 6DQWLDJR� 3RS� �KDELWDQWH� GH� /DQTXLQ�� &REiQ��� TXLHQ� UHILHUH� VXIULy� GH�
'LDEHWHV��SHUR�VH�FXUy�FRQ�SODQWDV�PHGLFLQDOHV�
� (QWUHYLVWD�FRQ�FXUDQGHURV�GH�&REiQ���6DQWLDJR�3RS�GH�6DTXLMi��9LFHQWH�7HF�GH�&KLEDL��\�
$QJHO�0DUWtQ�7D[��QDWXULVWD�GH�OD�FDEHFHUD�GHSDUWDPHQWDO�GH�&REiQ�
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/D�'LDEHWHV�0HOOLWXV�HV�XQD�SDQGHPLD�HQ�DXPHQWR�� �(Q� ODV�$PpULFDV��
SDUD�������YLYtDQ�XQRV����PLOORQHV�GH�SHUVRQDV�FRQ�'LDEHWHV��FDOFXODQGR�TXH�
SDUD� HO� DxR� ������ HVWD� FLIUD� DXPHQWDUi� KDVWD� ��� PLOORQHV�� pVWR� SRU� OD�
PRGHUQL]DFLyQ� GH� ORV� SDtVHV� HQ� GHVDUUROOR�� � $� SHVDU� GH� FRQVWLWXLU� XQ� JUDYH�
SUREOHPD�ItVLFR�SDUD�OD�SHUVRQD�TXH�OR�VXIUH�HV�XQ�SUREOHPD�HFRQyPLFR�SRU�ORV�
FRVWRV�TXH�LPSOLFD�VX�WUDWDPLHQWR��FRQVWLWX\HQGR�SRU�HQGH�XQ�SUREOHPD�SDUD�HO�
SDtV��UHSUHVHQWDQGR�HQWUH���\������GH�ORV�JDVWRV�HQ�VDOXG��������

/D� 'LDEHWHV� 0HOOLWXV� VHJ~Q� HVWDGtVWLFDV� QDFLRQDOHV� GHO� DxR� ������ VH�
HQFXHQWUD� HQWUH� ODV� FLQFR� SULQFLSDOHV� FDXVDV� GH� PRUEL�PRUWDOLGDG��
UHFRQRFLpQGROD�FRPR�XQD�SULRULGDG�GH� VDOXG�QDFLRQDO��HVWDEOHFLpQGRVH�HQWUH
RWUDV� HVWUDWHJLDV�� SRQHU� DO� DOFDQFH� GH� WRGDV� ODV� SHUVRQDV� FRQ� 'LDEHWHV� XQ�
VXPLQLVWUR� DVHTXLEOH� GH� LQVXOLQD� \� RWURV� PHGLFDPHQWRV�� DVt� FRPR� GH� RWURV�
SURGXFWRV� QHFHVDULRV� SDUD� WUDWDU� DGHFXDGDPHQWH� HVWD� HQIHUPHGDG� \� VXV�
FRPSOLFDFLRQHV��HODERUDU�SURJUDPDV�QDFLRQDOHV�UHFRQRFLHQGR�TXH�HO�SUREOHPD�
GH� OD�GLVFULPLQDFLyQ�DIHFWD�D�PXFKDV�SHUVRQDV�TXH�SUHVHQWDQ�HVWD�SDWRORJtD��
DSR\DU�\�SURPRYHU�LQYHVWLJDFLRQHV�TXH�SXHGDQ�JHQHUDU�QXHYRV�FRQRFLPLHQWRV�
SDUD�OD�SUHYHQFLyQ�GH�OD�'LDEHWHV�\�VXV�FRPSOLFDFLRQHV�������

*XDWHPDOD� SRVHH� XQ� �����GH� SREODFLyQ� LQGtJHQD�� HQ� GRQGH� XQ������
YLYH�HQ�VLWXDFLyQ�GH�SREUH]D�\�GHQWUR�GH�pO���HO��������HQ�LQGLJHQFLD��VLHQGR�
PiV�VHYHUD�OD�VLWXDFLyQ��HQ�iUHDV�UXUDOHV��SULQFLSDOPHQWH�HQ�+XHKXHWHQDQJR�\�
HO�4XLFKp��HQ�GRQGH�FDVL�HO�������YLYH�HQ�VLWXDFLyQ�GH�LQGLJHQFLD������

6L�FRQVLGHUDPRV�TXH�HV� OD�SREODFLyQ� LQGtJHQD�TXLHQ� WLHQH� LQDFFHVLEOH��
SRU� FXOWXUD�� GLVWDQFLD� R� GHVSUHRFXSDFLyQ� GH� ORV� WUDEDMDGRUHV� GH� VDOXG�� OD�
PHGLFLQD�RFFLGHQWDO��������QR�HV�DWHQGLGD�SRU�HO�VLVWHPD�RILFLDO�GH�VDOXG��\�
TXH�OD�2UJDQL]DFLyQ�0XQGLDO�GH�OD�6DOXG�UHFRQRFH�GHVGH�ORV�DxRV�������D�OD�
PHGLFLQD� WUDGLFLRQDO�� SRGHPRV� DILUPDU� TXH� pVWD� MXHJD� XQ� SDSHO� LPSRUWDQWH�
FRPR�XQD�DOWHUQDWLYD�DQWH� OD�JUDYH�VLWXDFLyQ�GH� OD�'LDEHWHV�0HOOLWXV�D�QLYHO�
QDFLRQDO�\�PXQGLDO���������

� 6LVWHPD�GH�,QIRUPDFLyQ�*HUHQFLDO�GH�6DOXG��6,*6$���0HPRULD�$QXDO�GHO�0LQLVWHULR�GH�
6DOXG�3~EOLFD�\�$VLVWHQFLD�6RFLDO�GH�*XDWHPDOD���������S��
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3URGXFWR� GH� WRGR� pVWR�� SULQFLSDOPHQWH� OD� SREODFLyQ� LQGtJHQD� GH�
*XDWHPDOD��FRPR�XQD�VROXFLyQ�D�HVWH�SUREOHPD�XWLOL]D�XQD�JUDQ�YDULHGDG�GH�
SODQWDV�HPStULFDPHQWH�SDUD�HO�WUDWDPLHQWR�GH�OD�'LDEHWHV�0HOOLWXV��XQD�GH�HOODV�
OD�=HEULQD�3HQGXOD 6FKQL]O��+LHUED�GH�3ROOR��D�OD�TXH�VH�OH�DSOLFy�HO�PpWRGR�
FLHQWtILFR�SDUD�IXQGDPHQWDU�VX�XVR�HQ�HVWD�SDWRORJtD����������

&RQ� OD� REWHQFLyQ� GH� XQ� UHVXOWDGR� SRVLWLYR� VH� EHQHILFLD� D� WRGD� OD�
SREODFLyQ�TXH�VXIUH�GH�'LDEHWHV��SRUTXH�FRQ�pVWR�VH�GD�SDVR�D�OD�SULPHUD�IDVH�
SDUD�ORJUDU�OD�YDOLGDFLyQ�GH�HVWD�SODQWD�PHGLFLQDO��\D�TXH�RSFLRQHV�FRPR�ODV�
SODQWDV�PHGLFLQDOHV�VRQ�GH�EDMR�FRVWR�\ FXOWXUDOPHQWH�DFHSWDGRV��URPSLHQGR�
FRQ�pVWR�ODV�EDUUHUDV�TXH�HQ�QXHVWUR�SDtV�KDFHQ�GH�OD�PHGLFLQD�RFFLGHQWDO�DOJR�
LQDOFDQ]DEOH�SDUD�XQD�JUDQ�PD\RUtD�GH�SHUVRQDV�

� (QWUHYLVWD� FRQ� 6DQWLDJR� 3RS�KDELWDQWH� GH� /DQTXLQ�&REiQ��� TXLHQ� UHILHUH� VXIULy� GH�
'LDEHWHV��SHUR�VH�FXUy�FRQ�SODQWDV�PHGLFLQDOHV�
� (QWUHYLVWD�FRQ�FXUDQGHURV�GH�&REiQ���6DQWLDJR�3RS�GH�6DTXLMi��9LFHQWH�7HF�GH�&KLEDL��\�
$QJHO�0DUWtQ�7D[��QDWXULVWD�GH�OD�FDEHFHUD�GHSDUWDPHQWDO�GH�&REiQ�
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'HVFULELU�HO�HIHFWR�GH�OD�³=HEULQD�SHQGXOD�6FKQL]O´�+LHUED�GH�3ROOR��HQ�OD
JOLFHPLD�GH�UDWDV�DOELQDV�GLDEpWLFDV�
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³3/$17$6�0(',&,1$/(6�<�',$%(7(6�0(//,786´
',$%(7(6�0(//,786�
'(),1,&,21�
(VWD�HV�XQD�HQIHUPHGDG�FUyQLFD�TXH�VH�SXHGH�FRQWURODU�SHUR�QR�FXUDU��VH�GHEH�
SULQFLSDOPHQWH� D� XQ� GHFUHPHQWR� GH� OD� FRQFHQWUDFLyQ� GH� LQVXOLQD� HQ� OD�
FLUFXODFLyQ� \� D� XQD� UHVSXHVWD� GLVPLQXLGD� GH� ORV� WHMLGRV� SHULIpULFRV� D� HVWD�
VXVWDQFLD�� �6H�FDUDFWHUL]D�SRU� KLSHUJOLFHPLD��DOWHUDFLRQHV�HQ�HO�PHWDEROLVPR�
GH� ORV� OtSLGRV�� FDUERKLGUDWRV� \� SURWHtQDV� \� DXPHQWR� GH� HQIHUPHGDGHV�
YDVFXODUHV�������
&/$6,),&$&,21�
&OtQLFDPHQWH� VH� GLYLGH� HQ� GRV� WLSRV�� OD� 'LDEHWHV� WLSR� ,� R� LQVXOLQR�
GHSHQGLHQWH�'0,'��\�OD�'LDEHWHV�WLSR�,,�R�QR�LQVXOLQR�GHSHQGLHQWH�'01,'���
����������������
(7,2/2*,$�
(QWUH� ORV� PXFKRV� IDFWRUHV� FDXVDQWHV� GH� OD� 'LDEHWHV� VH� SXHGHQ� PHQFLRQDU��
PXWDFLRQHV�GHO�JHQ�TXH�FRGLILFD�SDUD�OD�JOXFRFLQDVD��PXWDFLyQ�GHO�UHFHSWRU�GH�
LQVXOLQD��PXWDFLyQ�GHO�JHQ�TXH�FRGLILFD�SDUD�OD�LQVXOLQD��SDQFUHDWLWLV�FUyQLFD�
FRQ� IDFWRUHV� QXWULFLRQDOHV� R� Wy[LFRV�� HQIHUPHGDG� SDQFUHiWLFD� R� LQWHUYHQFLyQ�
TXLU~UJLFD� GHO� PLVPR�� � /DV� SHUVRQDV� FRQ� XQ� DOWR� ULHVJR� GH� SUHVHQWDU� HVWD�
HQIHUPHGDG� VRQ� DTXHOODV� FRQ� DQWHFHGHQWHV� IDPLOLDUHV�� TXLHQHV� VXIUHQ� GH�
REHVLGDG��KLSHUWHQVLyQ��KLSHUOLSLGHPLD��IDFWRUHV�DPELHQWDOHV��HQWUH�RWURV�������
(3,'(0,2/2*,$�
/D� SUHYDOHQFLD� GH� OD� 'LDEHWHV� 0HOOLWXV� YDUtD� PXFKR� HQ� ODV� GLVWLQWDV�
SREODFLRQHV�� VHJ~Q� JUXSR� pWQLFR�� HGDG�� FRQGLFLRQHV� HFRQyPLFDV� \� RWURV�
IDFWRUHV�DPELHQWDOHV� (Q�(VWDGRV�8QLGRV�OD�SUHYDOHQFLD�GH�OD�'LDEHWHV�HV�GHO�
�� DO� �� �� �� HQ� ODV� $PpULFDV� SDUD� ������ H[LVWtDQ� ��� PLOORQHV� GH� SHUVRQDV�
GLDEpWLFDV�� OD� PD\RUtD� FRQ� '01,'�� HQ� *XDWHPDOD� HVWD� SDWRORJtD� RFXSD� HO�
TXLQWR�OXJDU�GH�ODV�FDXVDV�GH�PRUELOLGDG�������\�OD�FXDUWD�FDXVD�GH�PRUWDOLGDG�
������D�QLYHO�KRVSLWDODULR���������
� 6LVWHPD�GH�,QIRUPDFLyQ�*HUHQFLDO�GH�6DOXG��6,*6$���0HPRULD�$QXDO�GHO�0LQLVWHULR�GH�
6DOXG�3~EOLFD�\�$VLVWHQFLD�6RFLDO�GH�*XDWHPDOD���������S��
/D�'0,'�VH�SUHVHQWD�HQWUH�ORV����\����DxRV��FRLQFLGLHQGR�FRQ�OD�DGROHVFHQFLD�
WHPSUDQD�\� OD�SXEHUWDG�� �/DV�SHUVRQDV�TXH�VXIUHQ�GH� �'01,'�JHQHUDOPHQWH�
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VRQ�PD\RUHV�GH����DxRV�\�FRQ�REHVLGDG���(Q�WpUPLQRV�JHQHUDOHV�OD�PD\RUtD�GH�
SHUVRQDV�TXH�WLHQHQ�'LDEHWHV�VRQ�PD\RUHV�GH����DxRV��������
&DVL������GH�ORV�QXHYRV�FDVRV�GH�LQVXILFLHQFLD�UHQDO�HQ�HWDSD�ILQDO�RFXUUH�HQ�
SDFLHQWHV� GLDEpWLFRV�� ��� �� GH� ODV� DPSXWDFLRQHV� QR� WUDXPiWLFDV� VRQ� HQ�
SDFLHQWHV� GLDEpWLFRV�� DVt� FRPR� ������ FDVRV� GH� FHJXHUD� DQXDO� VH� GHEH� D� OD�
'LDEHWHV�����
&/,1,&$�
/RV�VtQWRPDV�PDV�IUHFXHQWHV HQ�WRGR�WLSR�GH�'LDEHWHV�VRQ���IDWLJD��SpUGLGD�GH�
SHVR�� GHELOLGDG�� PLFFLRQHV� IUHFXHQWHV�� KDPEUH� FRQVWDQWH� \� VHG� SHUPDQHQWH��
DXQTXH� GHSHQGLHQGR� HO� WLSR� GH� HVWD� HQIHUPHGDG� DVt� HV� VX� VLQWRPDWRORJtD�
HVSHFtILFD���(Q�OD�'LDEHWHV�WLSR�,�VH�SUHVHQWD�DGHPiV�WHQVLyQ�QHUYLRVD��FDPELRV�
UHSHQWLQRV�GH�KXPRU��QiXVHDV�\�YyPLWR���(Q�OD�'LDEHWHV�WLSR�,,�YLVLyQ�ERUURVD��
UHVHFDPLHQWR�\�FRPH]yQ�HQ�OD�SLHO��LQIHFFLRQHV�HQ�OD�SLHO��ODV�HQFtDV��OD�YHMLJD�
R� OD� YDJLQD�� VHQVDFLyQ� GH� KRUPLJXHR� R� HQWXPHFLPLHQWR� GH� ODV�PDQRV� \� ORV�
SLHV������
75$7$0,(172�
(O�WUDWDPLHQWR�GHSHQGH�GHO�WLSR�GH�'LDEHWHV��SRU�HMHPSOR�HQ�ODV�SHUVRQDV�FRQ�
'LDEHWHV� WLSR� ,� OD� SLHGUD� DQJXODU� GHO� WUDWDPLHQWR� HV� OD� LQVXOLQD�� DXQTXH�pVWD�
WDPELpQ� HV� SDUWH� GHO� WUDWDPLHQWR� HQ�PXFKRV� SDFLHQWHV� FRQ�'LDEHWHV� WLSR� ,,��
SHUR�SULQFLSDOPHQWH�HQ�HVWH�JUXSR�HO�WUDWDPLHQWR�LQLFLDO�HV�OD�GLHWRWHUDSLD�\�ORV�
KLSRJOXFHPLDQWHV�RUDOHV��ORV�TXH�DFW~DQ�SULQFLSDOPHQWH�LQKLELHQGR�ORV�FDQDOHV�
GH�SRWDVLR�$73�GHSHQGLHQWHV��SUHVHQWHV�D�QLYHO�SDQFUHiWLFR�\�FDUGLRYDVFXODU�
������HVWLPXODQ�OD�OLEHUDFLyQ�GH�LQVXOLQD�D�SDUWLU�GH�ODV�FpOXODV�SDQFUHiWLFDV�%��
UHGXFHQ�OD�GHSXUDFLyQ�GH�HVWD�KRUPRQD�HQ�HO�KtJDGR��HVWLPXODQ�OD�OLEHUDFLyQ�GH�
VRPDWRVWDWLQD�\�GLVPLQX\HQ�OD�VHFUHFLyQ�GH�JOXFDJRQ��HVWLPXODQ�OD�VtQWHVLV�GH�
WUDQVSRUWDGRUHV�GH�JOXFRVD��VXSULPHQ�OD�JOXFRQHRJpQHVLV�KHSiWLFD���/D�WHUDSLD�
FRQ�LQVXOLQD�SXHGH�SUHVHQWDU�FRPSOLFDFLRQHV�FRPR�OD�KLSRJOLFHPLD��DOHUJLD�\�
UHVLVWHQFLD� D� OD� VXVWDQFLD�� OLSRDWURILD� R� OLSRKLSHUWURILD� \� HGHPD� ������ � /RV�
KLSRJOXFHPLDQWHV� QR� HVFDSDQ� D� HOOR�� SXGLHQGR� SUHVHQWDUVH� KLSRJOLFHPLD� H�
LQFOXVR� FRPD� �pVWR� JHQHUDOPHQWH� HQ� ODV� SHUVRQDV� GH� HGDG� DYDQ]DGD� \� TXH�
XWLOL]DQ� XQD� VXOIRQLOXUHD� GH� SURORQJDGD� YLGD� PHGLD��� QiXVHDV� \� YyPLWRV��
LFWHULFLD�FROHVWiVLFD��DJUDQXORFLWRVLV��DQHPLDV�DSOiVLFD�\�KHPROtWLFD��UHDFFLRQHV�
GH� KLSHUVHQVLELOLGDG� JHQHUDOL]DGDV�� \� GHUPDWROyJLFDV� ����� � /DV�
FRQWUDLQGLFDFLRQHV�GH�HVWRV�~OWLPRV�PHGLFDPHQWRV��'LDEHWHV�WLSR�,��HPEDUD]R��
DPDPDQWDPLHQWR� H� LQVXILFLHQFLD� KHSiWLFD� R� UHQDO� JUDYH�� � (QWUH� ODV�
VXOIRQLOXUHDV� H[LVWHQ� GRV� JUXSRV�� ORV� GH� SULPHUD� JHQHUDFLyQ� �7ROEXWDPLGD��
&ORUSURSDPLGD��7ROD]DPLGD� \�$FHWRKH[DPLGD�� \� ODV� GH� VHJXQGD� JHQHUDFLyQ�



�

�*OLEXULGD� R� *OLEHQFODPLGD�� *OLSL]LGD� \� *OLFOD]LGD�� PDV� SRWHQWHV� TXH� ODV�
SULPHUDV�� �/D�GRVLV� LQLFLDO�GH�*OLEXULGD�HV�GH�����D���PJ�� UHFRPHQGDEOH�QR�
H[FHGHU����PJ�HQ�WRWDO�DO�GtD����������
&203/,&$&,21(6�
/RV�SUREOHPDV�PpGLFRV�TXH�SUHVHQWDQ� FRQ�PD\RU� IUHFXHQFLD� ODV�SHUVRQDV�

FRQ�'LDEHWHV� VRQ�� DPSXWDFLRQHV��PXHUWH� SUHPDWXUD�� HQIHUPHGDGHV� RFXODUHV��
UHQDOHV��QHXURSDWtDV��YDVFXODUHV��HO�ULHVJR�GH�HQIHUPHGDG�FDUGtDFD��LVTXHPLD�H�
LQVXILFLHQFLD� FDUGtDFD�� \� HO� DFFLGHQWH� FHUHEURYDVFXODU� HV� PX\� DOWR�
����������������
',$%(7(6�,1'8&,'$�(;3(5,0(17$/0(17(�

3DUD�OD�LQGXFFLyQ�GH�'LDEHWHV�HQ�HVWXGLRV�H[SHULPHQWDOHV�VH�KD�XWLOL]DGR�
GHVGH�KDFH�YDULRV�DxRV�OD�HVWUHSWR]RWRFLQD�\�HO�DOR[DQR��VLHQGR�OD�SULPHUD�PDV�
VHOHFWLYD�TXH�HO�VHJXQGR���3RU�VXV�FRVWRV�VH�KD�XWLOL]DGR�FRQ�PDV�IUHFXHQFLD�HO�
DOR[DQR�� (VWDV� GRV� VXVWDQFLDV� VH� KDQ� HPSOHDGR� HQ� HVWXGLRV� H[SHULPHQWDOHV�
SULQFLSDOPHQWH� SDUD� OD� FRPSUREDFLyQ� FLHQWtILFD� GHO� HIHFWR� GH� YDULDV� SODQWDV�
XVDGDV�HPStULFDPHQWH�SDUD�HO�WUDWDPLHQWR�GH�OD�'LDEHWHV��������

(O�DOR[DQR�HV�XQD�VXVWDQFLD�GHULYDGD�GH�ODV�EDVHV�SLULPtGLFDV�\�HO�iFLGR�
~ULFR� XVDGD� SDUD� HVWXGLRV� H[SHULPHQWDOHV�� � 5RPSH� ODV� ILEUDV� $'1� GH� ODV�
FpOXODV�%�H�LQKLEH�OD��IRVIRULODFLyQ�R[LGDWLYD��SURGXFLHQGR�OHVLyQ�PLWRFRQGULDO�
GH�ODV�FpOXODV�%��DGHPiV�ORV�UDGLFDOHV�GH�HVWD�VXVWDQFLD�SURGXFHQ�LQIODPDFLyQ�
GH� ORV� LVORWHV� GH� /DQJHUKDQV�� WRGR� HVWR� FDXVD� GLDEHWHV� LQVXOLQRSpQLFD�� FRQ�
LQWROHUDQFLD�D� OD�JOXFRVD�\�UHVLVWHQFLD�GH�ORV�WHMLGRV�SHULIpULFRV�D�OD�LQVXOLQD��
SURYRFDQGR� XQD� 'LDEHWHV� SHUPDQHQWH�� FRPR� UHVXOWDGR� GH� OD�
GHJHQHUDFLyQ�UHVRUFLyQ� GH� ODV� FpOXODV�%�GH� ORV� LVORWHV� SDQFUHiWLFRV�� GHMDQGR�
VLQ�DIHFWDU�ODV�FpOXODV�DOID�\�DFLQDUHV�����������������

(VWD�VXVWDQFLD�DFW~D�GLUHFWD��UiSLGD�\�HVSHFtILFDPHQWH�VREUH�ODV�FpOXODV�
%�� SURGXFLHQGR� KLSHUJOLFHPLD�� HIHFWR� TXH� SXHGH� SUHYHQLUVH� DGPLQLVWUDQGR�
FLVWHtQD�� JOXWDWLyQ�� iFLGR� WLRJOLFyOLFR�� GLHWD� FRQ� YLWDPLQD� (�� VHOHQLR� R� ]LQF��
DQWHV� R� SRFRV�PLQXWRV� GHVSXpV� GH� OD� � LQ\HFFLyQ� GH� DOR[DQR�� SURWHJLHQGR� HO�
GHVDUUROOR�GH�OD�'LDEHWHV�LQGXFLGD�H[SHULPHQWDOPHQWH���/D�DFFLyQ�SURWHFWRUD�VH�
GHEH� DO� FRQWHQLGR� GH� VXOILGULOR� GH� HVWRV� FRPSXHVWRV� FRQ� XQD� DSDUHQWH�
UHFOXFLyQ�GHO�DOR[DQR�HQ�XQD�VXVWDQFLD�LQDFWLYD������

0(',&,1$�75$',&,21$/�
+,6725,$�

/D�PHGLFLQD� WUDGLFLRQDO� HV� XQ� FRQMXQWR� GH� FRQRFLPLHQWRV� \� SUiFWLFDV�
IXQGDPHQWDGDV�HQ�HO�VDEHU�PpGLFR�DQFHVWUDO�GH�OD�SREODFLyQ��PRGLILFDGD�SRFR�



�

D�SRFR�FRQ�OD�PHGLFLQD�HXURSHD��OD�UHOLJLyQ�FULVWLDQD��OD�WUDGLFLyQ�DIULFDQD�\�OD�
PHGLFLQD�RFFLGHQWDO���6H�WUDQVPLWH�SRU�OD�WUDGLFLyQ�IDPLOLDU�R�FRPXQLWDULD��HV
OD�PHGLFLQD�GHO�IRONORUH��FX\R�DVSHFWR�SULQFLSDO�HV�OD�XWLOL]DFLyQ�GH�ODV�SODQWDV�
FRQ� ILQHV�GH� WUDWDPLHQWR�� �/DV�SODQWDV�KDQ�VLGR�DSURYHFKDGDV�SRU�HO�KRPEUH�
GHVGH�OD�DQWLJ�HGDG��LQLFLDOPHQWH�FRPR�LPLWDFLyQ�D�ORV�DQLPDOHV�JXLDGRV�SRU�
LQVWLQWR��GHVSXpV�HPStULFDPHQWH��SRVWHULRUPHQWH�GH�XQD�PDQHUD�PDV�UDFLRQDO�
FXDQGR�DSDUHFLHURQ�ORV�DYDQFHV�WHFQROyJLFRV��HQ�TXtPLFD�DQDOtWLFD�HQ�HO�VLJOR�
;,;��QDFLHQGR�OD�IDUPDFRTXtPLFD�GH�ODV�SODQWDV���������

$�SHVDU�GH� OD� OOHJDGD�GH� OD�PHGLFLQD�RFFLGHQWDO�PXFKDV�SHUVRQDV�D~Q�
EXVFDQ� D� ORV� FXUDQGHURV� FRPR� XQD� EXHQD� \� FRQILDEOH� DOWHUQDWLYD� SDUD�
VROXFLRQDU� VXV� SUREOHPDV� GH� VDOXG�� JHQHUDOPHQWH� OR� KDFHQ� ORV� KDELWDQWHV�
LQGtJHQDV� \� GHO� FDPSR� TXLHQHV� WLHQHQ� LQDFFHVLEOH� ORV� VHUYLFLRV� SRU� FXOWXUD��
GLVWDQFLD�R�GHVSUHRFXSDFLyQ�GH�ORV�WUDEDMDGRUHV�GH�VDOXG���������

/D�DFHSWDFLyQ�GH�OD�PHGLFLQD�WUDGLFLRQDO�FRPR�XQD�DOWHUQDWLYD�HQ�VDOXG�
VH�KD�LGR�GDQGR�HQ�YDULRV�SDtVHV��GHELGR�D�VX�FDSDFLGDG�GH�UHVROYHU�SUREOHPDV�
EiVLFRV�GH�VDOXG��SRU�HMHPSOR�

(Q� &KLQD�� GHVGH� ������ DxRV� DQWHV� GH� -HVXFULVWR� �D� GH� -�&��� HQ� ORV�
RUiFXORV�DSDUHFHQ�P~OWLSOHV�SODQWDV�FRQ�YLUWXGHV�PHGLFLQDOHV��DGHPiV�HV�DTXt�
HQ�GRQGH�VH�OH�GD�RULJHQ�D�OD�ILWRWHUDSLD��FRQ�OD�SULPHU�REUD�GH�PHGLFLQD�HVFULWD�
HQ� HO� PXQGR� ³3HQWV�DR´� GHVFULELHQGR� ���� SODQWDV� FODVLILFDGDV� SRU� VX�
LPSRUWDQFLD��IUHFXHQFLD�GH�DGPLQLVWUDFLyQ�\�R�JUDGR�GH�WR[LFLGDG�

(Q�0p[LFR�HO�LQWHUpV�SRU�HVWH�WLSR�GH�PHGLFLQD�LQLFLD�HQ����������������
(Q� *XDWHPDOD� GHVGH� ������ \D� HUD� UHFRQRFLGR� HVWH� WLSR� GH� PHGLFLQD��

SULQFLSDOPHQWH�HQ�iUHDV�GH�OD�FXOWXUD�PD\D��FRQ�OD�XWLOL]DFLyQ�GH�PDV�GH�����
SODQWDV�PHGLFLQDOHV�������

(Q�HO�6XU�GH�$VLD�HQ�HO�DxR������VH�HQFXHQWUDQ�YHVWLJLRV�DUTXHROyJLFRV�
GH�JUDEDGRV�GH�SODQWDV��KRMDV�\�yUJDQRV�KXPDQRV��WRGRV�FRQ�XQD�LPSOLFDFLyQ�
WHUDSpXWLFD���

(Q� (JLSWR� HQ� HO� DxR� ������ D�� GH� -�&�� ORV� KDELWDQWHV� \D� XWLOL]DEDQ� HO�
DMHQMR��HO�WRPLOOR��HO�KLQRMR��HWF��FRQ�ILQHV�WHUDSpXWLFRV���

(Q� 6XPHULD�� $VLULD� \� %DELORQLD� VH� FRQRFtDQ� ���� HVSHFLHV� YHJHWDOHV�
SULQFLSDOPHQWH�OD�PLUUD��SLQR��DORH��HWF���



��

(Q�/D�,QGLD�������DxRV�D��GH�-�&��VH�XWLOL]DEDQ�SODQWDV�DURPiWLFDV�SDUD�
XVR�DOLPHQWLFLR��DGHPiV�ORV�VDFHUGRWHV�GH�JUDQ�SUHVWLJLR�HMHUFtDQ�OD�PHGLFLQD��
TXHGDQGR�GHVFULWRV������UHPHGLRV�ERWiQLFRV�HQ�OD�&KDUDND�6DPELWD���

(Q� *UHFLD� VH� PHQFLRQDQ� ���� SODQWDV� HQ� XQD� GH� ODV� REUDV� PpGLFR�
ERWiQLFDV�PDV�DQWLJXD��³+LVWRULD�GH�ODV�3ODQWDV´�\�³/DV�&DXVDV�GH�ODV�3ODQWDV´���
(V� HQ� HVWH� SDtV� HQ� GRQGH� +LSyFUDWHV�� 3DGUH� GH� OD� 0HGLFLQD�� GHVFULEH� ����
UHPHGLRV��PXFKRV�GH�HOORV� D~Q�YLJHQWHV�FRPR�HO�DMR�� OD�FDQHOD�\�HO� URPHUR��
DGHPiV� GLYLGH� ORV� DOLPHQWRV� \� ODV� KLHUEDV� HQ� IUtR�� FDOLHQWH�� VHFR� \�K~PHGR���
/RV�JULHJRV�KDFHQ�XQD�WUDQVLFLyQ�GH�OR�PLWROyJLFR�D�OR�FLHQWtILFR���

(Q�OD�pSRFD�PHGLHYDO�OD�PHGLFLQD�VXIUH�XQ�HVWDQFDPLHQWR�VXUJLHQGR�ORV��
MDUGLQHV�ERWiQLFRV�HQ�ORV�PRQDVWHULRV�TXLHQHV�XWLOL]DEDQ�OD�DGRUPLGHUD�FRPR�
DQDOJpVLFR�\�DQHVWpVLFR���

(Q�OD�pSRFD�GHO�5HQDFLPLHQWR��2WWR�%UXQIHOV�SXEOLFD�HO�SULPHU�KHUEDULR�
LOXVWUDGR���

/RV�YLDMHV�GH�&ROyQ�D�$PpULFD�SHUPLWHQ�FRQRFHU�XQD�QXHYD�IORUD�FRQ�
QXHYDV� DSOLFDFLRQHV� WHUDSpXWLFDV� GH� ODV� SODQWDV�� )XHURQ� DSDUHFLHQGR� ORV�
SULPHURV� FXUDQGHURV�� TXLHQHV� FUHtDQ� TXH�'LRV� KDEtD� GHMDGR� SODQWDV� \� IUXWRV�
PRUIROyJLFRV�VLPLODUHV�D�ORV�yUJDQRV�HQ�GRQGH�DFWXDUtDQ��WHUDSpXWLFDPHQWH�

(Q� OD� (GDG� 0RGHUQD� VXUJH� HO� PpWRGR� FLHQWtILFR� \� HV� UHFRQRFLGD� OD�
SULPHUD� SODQWD� PHGLFLQDO�� OD� GLJLWDO�� � 6H� FUHDQ� VDQDWRULRV� QDWXULVWDV� \� OD�
SULPHUD� HQWLGDG� SURIHVLRQDO� GH� ILWRWHUDSLD� HQ� HO� PXQGR�� /D� 1DWLRQDO�
$VVRFLDWLRQ� RI� 0HGLFDO� +HUEDOLVWV�� � (Q� $PpULFD� KDVWD� HQWRQFHV�� VROR�
XWLOL]DEDQ�SODQWDV�PHGLFLQDOHV� ORV�FKDPDQHV��VLQ�HPEDUJR�VH�LQLFLD�SURQWR�OD�
FUHDFLyQ�GH�OLEURV�\�PDQXDOHV���
(Q�HO�VLJOR�;,;�H[LVWHQ�YDULDV�SODQWDV�FRQ�DSOLFDFLyQ�FLHQWtILFD��SRU�HMHPSOR��
HQ�������GH�OD�EHOODGRQD�VH�H[WUDH�OD�DWURSLQD�\�OD�KLRVFLQD��HQ�������VH�DLVOD�OD�
TXLQLQD�GH�OD�FRUWH]D�GH�OD�TXLQD��HQ�������GH�XOPDULD�OD�VDOLFLOLQD��HQ�������GH�
OD�LSHFDFXDQD�OD�HPHWLQD�\�HQ�������GH�OD�FRFD��OD�FRFDtQD��(Q��������)ULHGULFK�
:RKOHU�SURGXFH�OD�VtQWHVLV�GH�OD�XUHD�D�SDUWLU�GH�XQD�VXVWDQFLD�LQRUJiQLFD��HO�
FLDQDWR�GH�DPRQLR���GDQGR�FRPLHQ]R�DVt�D�XQD�QXHYD�HWDSD�GH�OD�PHGLFLQD��HQ�
OD� FXDO� SRU� SULPHUD� YH]� VH� SUHVFLQGH� GH� OD� REWHQFLyQ� GH� XQ� FRPSXHVWR�
SURYHQLHQWH�GH�XQ�YHJHWDO����

%DVDGR�HQ�WRGRV�ORV�UHVXOWDGRV�EHQpILFRV�TXH�HVWD�PHGLFLQD�KD�ORJUDGR�\�
WRPDQGR� HQ� FXHQWD� TXH� HO� ��� �� GH� OD� SREODFLyQ� PXQGLDO� GHSHQGH� GH� ODV�
SODQWDV�\�TXH�����SDUWHV�GH� ODV�HVSHFLHV�YHJHWDOHV�PHGLFLQDOHV�GHO�PXQGR�VH�
RULJLQDQ�HQ�ORV�SDtVHV�HQ�YtDV�GH�GHVDUUROOR��VXUJH�OD�QHFHVLGDG�GH�UHYDORUDU�OD�



��

XWLOL]DFLyQ�GH�ODV�SODQWDV�PHGLFLQDOHV�GHQWUR�GHO�iPELWR�VDQLWDULR���(Q�ORV�DxRV�
����VH�ORJUD�VX�UHFRQRFLPLHQWR��SRU�OD�206����
3/$17$6�+,32*/8&(0,$17(6 '(�862�3238/$5�(1�
*8$7(0$/$�

(Q�ORV�GLVWLQWRV�GHSDUWDPHQWRV�GH�*XDWHPDOD��ORV�KDELWDQWHV�GHILQHQ�D�OD�
'LDEHWHV�FRPR�XQD�HQIHUPHGDG�FRQ�H[FHVLYD�VHFUHFLyQ�GH�RULQD�PDV�R�PHQRV�
FDUJDGD�GH�D]~FDU��VHG�\�HQIODTXHFLPLHQWR�SURJUHVLYR������SDUD�OR�FXDO�XWLOL]DQ�
YDULDV� SODQWDV� DFFHVLEOHV� \� VXSXHVWDPHQWH� PX\� EHQpILFDV�� (VWDV� YDUtDQ�
GHSHQGLHQGR�GH�OD�]RQD�JHRJUiILFD��SRU�HMHPSOR��

&8$'52�1R���
=21$ 3/$17$�$17,',$%(7,&$
4XLFKp x HO�PLUWR
0DP x HO�DPDUJyQ

x HO�DJXDFDWH
x OD�YHUEHQD
x HO�Wp�UXVR

3RFRPDP�
&HQWUDO x OD�PDQ]DQD�URVD

x HO�DOPHQGUyQ
x HO�WLPERTXH
x OD�KLHUED�GH�WRUR
x HO�WDPDULQGR

&DNFKLTXHO x HO�WLPERTXH
.HNFKt x HO�DFKLRWH
3RFRPFKt x OD�FDODJXDOD
&KRUWt x HO�FKXSDPLHO



��

-DFDOWHFD x OD�YHUEHQD�ILQD
x WLPERFR�R�FKDFWp
x WUHV�SXQWDV

2WUDV x HO�QRJDO
x HO�HXFDOLSWR
x SHGUDOHMR�R�FKDSDUUR
x SH]XxD�R�SDWD�GH�YDFD
x DSLR�FLPDUUyQ
x PRUHUD�QHJUD
x WRUD]DFiQ
x VDUDQGLEODQFR
x EHUURV
x DOFDFKRID
x FRSDOFKt
x SDOR�EODQFR
x Wp�PD\D
x YDOHULDQD
x FRSDOSyQ
x PLOWRPDWH
x KLHUED�GH�SROOR��������

3/$17$6�+,32*/8&(0,$17(6�&20352%$'$6�
&,(17,),&$0(17(�

$�WUDYpV�GHO WLHPSR��HO�XVR�SRSXODU�GH�PLOHV�GH�SODQWDV�PHGLFLQDOHV�KD�
GHVSHUWDGR� HO� LQWHUpV� HQ� VX� LQYHVWLJDFLyQ�� SULQFLSDOPHQWH� SODQWDV� XWLOL]DGDV�
FRPR�DQWLGLDEpWLFDV��$FWXDOPHQWH�VH�KD�FRPSUREDGR�FLHQWtILFDPHQWH�HO�HIHFWR�
KLSRJOXFHPLDQWH�GH�PXFKDV��HQWUH�HOODV��OD�DUWHPLVD��SODQWD�PX\�XVDGD�HQ�,UDN��
 (QWUHYLVWD� FRQ� 6DQWLDJR� 3RS�KDELWDQWH� GH� /DQTXLQ�&REiQ��� TXLHQ� UHILHUH� VXIULy� GH�
'LDEHWHV��SHUR�VH�FXUy�FRQ�SODQWDV�PHGLFLQDOHV�
� (QWUHYLVWD�FRQ�FXUDQGHURV�GH�&REiQ���6DQWLDJR�3RS�GH�6DTXLMi��9LFHQWH�7HF�GH�&KLEDL��\�
$QJHO�0DUWtQ��7D[�QDWXULVWD�GH�OD�FDEHFHUD�GHSDUWDPHQWDO�GH�&REiQ�



��

KH[DFKODP\V� HGXOLV�� P\UWDFHDH�� DFK\UDQWKHV� DVSHUD�� DJULPRQ\�� DOIDOID��
]DU]DPRUD��FHODQGLQH��HXFDOLSWR��PDQWR�GH�OD�VHxRUD��OLULR�GHO�YDOOH��HQHEULQD��
DMR���(Q�7DLZDQ� D[RXUXV�JUDPLQHXV�VRODQG��DJULPRQLD�SLORVD��DQHPDUUKHQD�
DVSKRGHORLGHV� EXQJH�� FDUWKDUDQWKXV� URVHXV�� GLRVFRUHD� EXOELIHUD�� SDQD[�
SUHXGR�JLQVHQJ�� SRO\JRQDWXP� F\UWRQHPD� KXDD�� SVLGLXP� JXD\DED� OLQQ��
[DQWKXP� VLELQFXP� SDWULQ�� WHFRPD� VWDQV�� VDFFKDUXP� RIILFLQDUXP�WULJRQHOOD�
IRHQXP�JUDHFXP��PRPRUGLFD��FKDUDQWLD��DOOLXP�VDWLYXP��DOOLXP�FHSD�\�YDULRV�
KRQJRV� FRPR� HO ,$752�3.�� $8*(�5�� 1()26�*� ����������������������
�������

0(72'2/2*,$�(1� ,19(67,*$&,21�&,(17,),&$�'(�3/$17$6�
0(',&,1$/(6�

(Q�HVWH�WLSR�GH�LQYHVWLJDFLRQHV�VH�VLJXHQ���HWDSDV�
�)DVH����2EWHQFLyQ�GH�H[WUDFWRV� HQVD\DGRV�FRQ�DQLPDOHV�SDUD�GHWHUPLQDU� OD�
DFWLYLGDG�WHUDSpXWLFD�\�HIHFWRV�DGYHUVRV�R�Wy[LFRV�
�)DVH� ��� (VWXGLRV� TXtPLFRV� SDUD� DLVODU� ORV� FRPSRQHQWHV� DFWLYRV�� LQHUWHV� \�
Wy[LFRV�\�REWHQHU�OD�IyUPXOD�PROHFXODU�
�)DVH����6tQWHVLV�TXtPLFD� VH�DLVOD�HO�SULQFLSLR�DFWLYR�SXUR�\�VH�UHSLWH�OD�IDVH��OD�
QXPHUR���
�)DVH� ��� 3URGXFFLyQ� D� HVFDOD� PXQGLDO� SUHYLDPHQWH� VH� UHDOL]DQ� HVWXGLRV�
FOtQLFRV� HQ� KXPDQRV� YROXQWDULRV�� FRUURERUiQGRVH� OD� DXVHQFLD� GH� HIHFWRV�
Wy[LFRV�GXUDQWH���DxRV�DSUR[LPDGDPHQWH�
�)DVH����&RPHUFLDOL]DFLyQ� �������

=(%5,1$�3(1'8/$ 6FKQL]O���������
���7$;2120,$�

x 5(,12��3ODQWDH
x 68%�5(,12��(PEU\RELRQWD
x ',9,6,21��0DJQROLRSK\WD
x &/$6(��/LOLRSVLGD
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x 68%&/$6(��&RPPHOLQLGDH��6XSHURYDULHDV
x 25'(1��&RPPHOLQLGDV�R�&RPPHOLQDOHV
x )$0,/,$��&RPPHOLQDFHDV��������ß
x *(1(52��=HEULQD�ß��7UDGHVFDQWLD�����
x (63(&,(��=HEULQD��R�7UDGHVFDQWLD�3HQGXOD������
x 120%5(� 98/*$5� 2� &2081�� 6XHOGD� FRQ� 6XHOGD�� HQ� 7DFKLUD�
������-XGtR�HUUDQWH�������&DxXWLOOR��6S���+LHUED�R�\HUED�GH�SROOR��HQ�
0p[LFR�\�DOJXQDV�iUHDV�GH�*XDWHPDOD�����������ß��$FD[D[DQ �1DK���
������ 3DQDPHxD�� HQ� &RORPELD�� &RKLWUH� PRUDGR�� HQ� 9HQH]XHOD�
��������� +RMD� GH� 0LODJUR�� 0DQWR� GHO� 6HxRU� ������ &\DQRWLV� YLWWDWD�
/LQGO�� &XFDUDFKLWD�� HQ� &XED� ������ $GRUQR� GH� (VTXLSXODV�� HQ�
+XHKXHWHQDQJR�� %DUELMD�� HQ� -XWLDSD�� /XELOJXLW]�� HQ� $OWD� 9HUDSD]��
0DWDOL�\�6DQJUtD��HQ�HO�6DOYDGRU��:DQGHULQJ�-HZ��HQ�(VWDGRV�8QLGRV�
�HQ�)ORULGD�H�,QJODWHUUD��������������,QFK�3ODQW����������&RUGRQFLOOR�
0RUDGR�� YtERUD�� ]HEUD�� PDUDYLOOD�� HQ� 3RSD\DQ�� +DQJHQGHV�
$PSHONUDXW��HQ�$OHPDQLD������

���25,*(1�
$XQTXH�VH�GHVFULEH�TXH�HV�RULJLQDULD�GH�0p[LFR����������WDPELpQ�SXHGH�

VHU�GH�$PpULFD�&HQWUDO� ������������ �([LVWH� WDPELpQ�HQ�3XHUWR�5LFR�\�/DV�
,VODV� 9tUJHQHV�� /D� )ORULGD�� -DPDLFD�� 6DQWR� 'RPLQJR�� +DLWt�� 6DED��
0RQWVHUUDW�\�%DUEDGRV������
���'(6&5,3&,21�%27$1,&$�
/D� FRP~QPHQWH� OODPDGD� +LHUED� GH� 3ROOR�� SHUWHQHFH� D� OD� IDPLOLD�

&RPHOLQDFHDH� (VWD� IDPLOLD� VH� FDUDFWHUL]D�SRU� VHU�GH�KLHUEDV�SHUHQQHV�R�
DQXDOHV��IUHFXHQWHPHQWH�HQJURVDGDV�HQ�ORV�QXGRV�UDtFHV�ILEURVDV�R�WXEHURVDV

+RMDV� VLPSOHV�� HQWHUDV�� FRQ� XQD� EDVH� HQYDLQDGRUD� WXEXODU�� HOLJXODGD�� ORV�
PiUJHQHV� GH� ODV� KRMDV� MyYHQHV� LQYROXWRV� R� FRQYROXWRV�� ,QIORUHVFHQFLDV�
WHUPLQDOHV� R� D[LODUHV�� FLPDV� �FLFLQRV�� KHOLFRLGHV� �� D� PXOWLIORUDV��
IUHFXHQWHPHQWH� DJUHJDGDV� HQ� WLUVRV� R� IXVLRQDGDV� HQ� SDUHV�� � )ORUHV�
DFWLQRPRUIDV� R� ]LJRPRUIDV�� ELVH[XDOHV� R� UDUDPHQWH� SROtJDPDV�� � 6pSDORV� ���
OLEUHV�R�UDUDPHQWH�FRQQDWRV���3pWDORV����UDUDPHQWH�XQJXLFXODGRV�\�R�FRQQDWRV�
HQ�OD�EDVH��LJXDOHV�R�GHVLJXDOHV���(VWDPEUHV���R�PHQRV��KLSyJLQRV�R�HSLSpWDORV��
WRGRV� VLPLODUHV� R�YDULDGDPHQWH�GLIHUHQFLDGRV�R�DOJXQRV�FRPR�HVWDPLQRGLRV���
2YDULR�V~SHUR��������ORFXODU��FRQ�������YDULRV��yYXORV������VHULDGRV�SRU�OyFXOR���
ß Macal,M.et al. Determinación de Metabolitos secundarios en la planta 
Zebrina Pendula Schnizl. Trabajo presentado al departamento de Química.
Facultad de Ciencias y Humanidades.  Universidad del Valle de Guatemala. 
1998.(no publicado)
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)UXWR�XQD�FiSVXOD�ORFXOLFLGD��UDUDPHQWH�FDUQRVD��DSHUJDPLQDGD�R�FUXVWiFHD�H�
LQGHKLVFHQWH�� VHPLOODV� SRFDV�� FRQ� HQGRVSHUPR� IDULQRVR�� OD� � SRVLFLyQ� GHO�
PLFUySLOR�\�GHO�HPEULyQ�PDUFDGD�SRU�XQD�FDOORVLGDG��HPEULRWHJLR����$SUR[�����
JHQ�� �3ULQFLSDOPHQWH� WURSLFDOHV��DPSOLDPHQWH�FXOWLYDGDV�FRPR�RUQDPHQWDOHV���
6HJ~Q� 5�� )DGHQ� VH� FRQRFHQ� �� HVSHFLHV� QR� GHVFULWDV�� HQ� 3DQDPi�� TXH�
UHSUHVHQWDQ�XQ�JpQHUR�QR�GHVFULWR���������ß�

/D�+LHUED� GH� 3ROOR� FRUUHVSRQGH� DO� JpQHUR�7UDGHVFDQWLD�� VRQ� KLHUEDV�
SHUHQQHV�R�PX\�UDUDPHQWH�DQXDOHV�R�GH�YLGD�FRUWD�GH�KiELWR�GLYHUVR��UDtFHV�
ILEURVDV� R� WXEHURVDV�� � ,QIORUHVFHQFLDV� HQ� FLPDV� XQLGDV� ELIDFLDOPHQWH��
SDUHDGDV�\�VpVLOHV��FRQ�EUiFWHDV�SDUHDGDV�FLPELIRUPHV�VXE\DFHQWHV�\�PiV�R�
PHQRV� HQYXHOWDV� SRU� HOODV�� VLPLODUHV� D� ODV� KRMDV� R� PiV� R� PHQRV�
GLIHUHQFLDGDV�GH�HOODV���)ORUHV�ELVH[XDOHV��DFWLQRPRUIDV�R�FDVL�DFWLQRPRUIDV��
VpSDORV� ��� JHQHUDOPHQWH� LJXDOHV�� OLEUHV�� UDUDPHQWH� DOJR� GHVLJXDOHV� R�
IXVLRQDGRV� R�� HQ� �� HVSHFLH� DFUHVFHQWHV� \� FDUQRVRV� HQ� HO� IUXWR�� SpWDORV� ���
LJXDOHV�� JHQHUDOPHQWH� OLEUHV�� D� YHFHV� XQJXLFXODGRV� HQ� OD� EDVH�� UDUDPHQWH�
XQLGRV� HQ� XQ� WXER� GHOJDGR�� D]XO�YLROHWD�� SXUS~UHRV�� URVDGRV� R� EODQFRV��
HVWDPEUHV� ��� WRGRV� IpUWLOHV�� WRGRV� VLPLODUHV� H� LJXDOHV� R� VXELJXDOHV��
ILODPHQWRV� OLEUHV�R� ORV�DQWLSpWDORV� UDUDPHQWH�HSLSpWDORV��FRQHFWLYRV�GH� ODV�
DQWHUDV�DQFKRV��YHUViWLOHV��RYDULR��� ORFXODU��yYXORV����R�PX\�UDUDPHQWH���
SRU� OyFXOR�� HVWLJPD� FDSLWHODGR�� � )UXWR� XQD� FiSVXOD�� VHPLOODV� FRQ� XQ� KLOR�
OLQHDU�R�PX\�UDUDPHQWH�SXQWLIRUPH�\�XQ�HPEULRWHJLR�GRUVDO�R�ODWHUDO�����

/D� +LHUED� GH� 3ROOR� SHUWHQHFH� D� OD� HVSHFLH� 7UDGHVFDQWLD� R� =HEULQD�
3HQGXOD�6FKQL]O��XQD�SODQWD�RUQDPHQWDO�GH�FDVD��UDVWUHUD�R�FROJDQWH�VLOYHVWUH��
FUHFH�HQWUH�OD�]RQD�FDIHWDOHUD�GHO�7iFKLUD��9HQH]XHOD�FRPR�XQD�GH�ODV�PDOH]DV�
GH�HVH�OXJDU������FXOWLYDGD�HQ�ORV�MDUGLQHV�KDVWD�GH���P�GH�ODUJR��PLGH����FP��
GH�ORQJLWXG�[����GH�H[WHQVLyQ�� 7DOORV�GHFXPEHQWHV�R�UDVWUHURV��HQUDL]DQGR�HQ�
ORV�QXGRV���+RMDV��������[���������FP���RYDGR�REORQJDV�R�DQFKDPHQWH�RYDGDV��
DJXGDV�� UHGRQGHDGDV� HQ� OD� EDVH�� DOJR� FDUQRVDV�� IUHFXHQWHPHQWH� FRQ� OD� FDUD�
VXSHULRU�YHUGH�SODWHDGR�R�EODQFR�SODWHDGD��OD�SDUWH�FHQWUDO�\�ODV�PiUJHQHV�FRQ�
IUDQMDV�FRORU�S~USXUD��OD�FDUD�LQIHULRU�URMR�SXUS~UHD���,QIORUHVFHQFLDV�VROLWDULDV��
WHUPLQDOHV� X� RSXHVWDV� D� ODV� KRMDV�� SHG~QFXORV� GH� ������� FP�� EUiFWHDV� ���
GHVLJXDOHV�� OD� H[WHUQD� ������ FP�� OD� LQWHUQD� ������ FP�� JHQHUDOPHQWH� JODEUDV�
H[FHSWR�SRU�XQD�FRQVSLFXD�EDQGD�GH�WULFRPDV�HQ�OD�YDLQD��EUDFWHRODV�F����PP��
PHPEUDQiFHDV��SHGLFHORV�KDVWD���PP���6pSDORV�����PP��KLDOLQRV��FRQQLYHQWHV��
ß Macal,M.et al. Determinación de Metabolitos secundarios en la planta 
Zebrina Pendula Schnizl. Trabajo presentado al departamento de Química. 
Facultad de Ciencias y Humanidades.  Universidad del Valle de Guatemala. 
1998. (no publicado)
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R� ORV� SRVWHULRUHV�PDV�R�PHQRV� OLEUHV�� SpWDORV� XQLGRV�SRU� GHEDMR�HQ�XQ� WXER�
GHOJDGR� KDVWD� ��� [� ����PP�� EODQFRV�� ORERV� GH� ORV� SpWDORV� ����� [� ����PP��
OLEUHV��RYDGRV��URVDGR�S~USXUD�R�D]XO�YLROHWD��HVWDPEUHV�HSLSpWDORV��ILODPHQWRV�
����PP��EDUEDGRV�LQIHULRUPHQWH��FRQHFWLYRV�GH�ODV�DQWHUDV�F����PP��GH�DQFKR��
EODQFRV�� HVWLOR� KDVWD� ���PP�� VHPLOODV� FRQ� KLOR� SXQWLIRUPH� \� HO� HPEULRWHJLR�
ODWHUDO���Q� ���������������������$XWRLQFRPSDWLEOHV��7�3��������P���

([LVWHQ���YDULHGDGHV��]HEULQD��IORFFXORVD�\�PROOLSLOD��(Q�HVWH�HVWXGLR�
QRV� LQWHUHVD� OD� YDULHGDG�]HEULQD� SODQWDV�SUiFWLFDPHQWH�JODEUDV�H[FHSWR�SRU�
ORV� PiUJHQHV� FLOLDGRV� GH� ODV� YDLQDV� IROLDUHV� \� GH� ODV� EUiFWHDV�� KRMDV�
JHQHUDOPHQWH�FRQVSLFXDPHQWH�EDQGHDGDV�FRQ� UD\DV�SODWHDGDV�� �/RERV�GH� ORV�
SpWDORV�JHQHUDOPHQWH�URVDGRV�R�SXUS~UHRV���

6X�GLVWULEXFLyQ�HV�SULQFLSDOPHQWH�HQ�OXJDUHV�WURSLFDOHV��VXEWURSLFDOHV�\�
WHPSHUDWXUD� WHPSODGD�� ERVTXHV� K~PHGRV�� ODGHUDV� \� PiUJHQHV� GH� UtRV�� HQ�
WHUUHQRV� GH�PHGLDQD� \� EDVWDQWH� HOHYDFLyQ��PtQLPR�GH� �� JUDGRV� FHQWtJUDGRV��
FRQ� UHVLVWHQFLD� D� OD� VHTXtD� �������������������ß�� � 6X� XVR� HFRQyPLFR� HV�
SULQFLSDOPHQWH�SDUD�OD�RUQDPHQWDFLyQ�GH�MDUGLQHV�HQ�$PpULFD�&HQWUDO��6XU�GH�
0p[LFR��+RQGXUDV��6DOYDGRU�\�3DQDPi�\�ODV�,QGLDV�2FFLGHQWDOHV�ß���

(Q� *XDWHPDOD� H[LVWHQ� � GRV� HVSHFLHV�� VLHQGR� HQGpPLFDV� OD� =HEULQD�
3HQGXOD� \� OD� =HEULQD� +XHKXHWHFD� ������ � /D� =HEULQD� 3HQGXOD� 6FKQL]O HV�
FXOWLYDGD�HQ�FDVL�WRGRV�ORV�GHSDUWDPHQWRV��HQ�OXJDUHV�K~PHGRV��OXJDUHV�YHUGHV�
\� HQWUH� URFDV� HQ� 3HWpQ�� $OWD� 9HUDSD]�� -DODSD�� 6DQWD� 5RVD�� *XDWHPDOD��
6DFDWHSHTXH]�� 5HWDOKXOHX�� +XHKXHWHQDQJR� \� YDULRV� GHSDUWDPHQWRV� PDV�� D�
�����P��GH�DOWXUD�������������
���8626�

/D� SDUWH�PDV� XWLOL]DGD� GH� OD� SODQWD� VRQ� ODV� KRMDV�� DXQTXH� VH� XWLOL]D� GH�
IRUPD�\�SDUD�ILQHV�GLIHUHQWHV�GHSHQGLHQGR�GH�HO�OXJDU�TXH�VHD��SRU�HMHPSOR���

(Q� 0p[LFR�� ORV� LQGLRV� PH[LFDQRV� SUHSDUDQ� XQ� FRFLPLHQWR� R� LQIXVLyQ� GH�������
YHLQWH� KRMDV� FRQ� VXV� WDOORV�SDUD�PHGLR� OLWUR�GH�DJXD�� OR� FXDO� VH� UHGXFH�D�XQ�
FXDUWR�GH�OLWUR��SXGLpQGRVH�WRPDU�WUHV�YHFHV�DO�GtD��FRQ�R�VLQ�D]~FDU�SDUD�WUDWDU�
HQIHUPHGDGHV��LQIODPDWRULDV�������
(Q�*XDWHPDOD� �$OWD�\�%DMD�9HUDSD]��(O�3HWpQ��(O�4XLFKp�H�,]DEDO���OD�LQIXVLyQ�
GH�OD�SODQWD�HV�XVDGD�SDUD�WUDWDU�OD�LQIODPDFLyQ�GH�ULxRQHV�\�WUDFWR�XULQDULR���/D�
ß 0DFDO�0�HW� DO��'HWHUPLQDFLyQ�GH�0HWDEROLWRV� VHFXQGDULRV�HQ� OD�SODQWD�=HEULQD�3HQGXOD�
6FKQL]O� 7UDEDMR� SUHVHQWDGR� DO� GHSDUWDPHQWR� GH� 4XtPLFD�� )DFXOWDG� GH� &LHQFLDV� \�
+XPDQLGDGHV���8QLYHUVLGDG�GHO�9DOOH�GH�*XDWHPDOD������
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VDELD�DSOLFDGD�VREUH�ODV�KHULGDV�OD�XWLOL]DQ�SDUD�XQD�PHMRU�FLFDWUL]DFLyQ���/DV�
KRMDV�³PDFKDFDGDV´�R�VLPSOHPHQWH�HQ�LQIXVLyQ�FRQ�SRFD�DJXD�WRPDGD�FRPR�
³DJXD�GH�WLHPSR´�GXUDQWH�WRGR�HO�GtD�FDGD�YH]�TXH�WLHQHQ�VHG��VLUYH�SDUD�WUDWDU�
OD�'LDEHWHV��������
(Q� &XED� HVWD� SODQWD� VLUYH� SDUD� OD� FRQVHUYDFLyQ� GH� VXHORV� HQ� ODV� ]RQDV�
FDIHWDOHUDV������ � /DV� KRMDV� VRQ� XWLOL]DGDV� SDUD� DKX\HQWDU� ODV� FXFDUDFKDV��
H[WLUSDU� FDOORV�� FRQWUD� GRORUHV�PXVFXODUHV�� OD� FROLWLV� \� OD� GLVHQWHUtD�� � (Q�/D�
+DEDQD� VH� XWLOL]D� OD� VDELD� GH� HVWD� SODQWD� SDUD� OD� FLFDWUL]DFLyQ� GH� KHULGDV� \�
FRQWUD�OD�KHPRSWLVLV�����
(Q�9HQH]XHOD� OD�LQIXVLyQ�GH�ODV�KRMDV�VLUYH�SDUD�WUDWDU�OD�'LDEHWHV�����
(Q�&RVWD�5LFD� HO�FRFLPLHQWR�GH�ODV�KRMDV�VH�HPSOHD�FRPR�DQDOJpVLFR�HQ�ODV�
QHXUDOJLDV� IDFLDOHV�� � /D� LQIXVLyQ� GH� ODV� KRMDV�PDFKDFDGDV� VH� XWLOL]DQ� FRPR�
DQWLKHPRUUiJLFR�LQWHUQR�HQ�ODV�KHPRSWLVLV�R�HQ�FRPSUHVDV�DO�H[WHULRU�����
(Q�&RORPELD� HO�]XPR�GH�HVWD�SODQWD�HV�XVDGR�FRPR�DQWLYHQHQR�����
(Q�3XHUWR�5LFR� ODV�KRMDV�PDFKDFDGDV�VH�XVDQ�SDUD�H[WLUSDU�ORV�FDOORV�\�SDUD�

IDFLOLWDU� OD� FXUDFLyQ� VH� DSOLFD� D� KHULGDV�� ~OFHUDV�� HWF��� DGHPiV� OD� LQIXVLyQ�GH�
KRMDV� VLUYH� FRQWUD� OD� FROLWLV�� GLVHQWHUtD�� OD� KHPRSWLVLV� \� FRPR� DQDOJpVLFR� HQ�
QHXUDOJLDV�IDFLDOHV�����

���,17(5(6�(712)$50$&2/2*,&2�
'H�HVWD�SODQWD�VH�XWLOL]DQ�ODV�KRMDV�\�HO� WDOOR��HQ�LQIXVLyQ��FRFLPLHQWR�R�

³PDFKDFDGRV´�� GDQGR� XQ� EXHQ� UHVXOWDGR� SDUD� LQIODPDFLyQ� GH� ULxRQHV� \�
WUDFWR� XULQDULR�� FROLWLV�� GLVHQWHUtD�� DQWLYHQHQR�� KLSRJOXFHPLDQWH�� H[WLUSDU�
FDOORV�\�GRORUHV�PXVFXODUHV���������������
���(678',26�),7248,0,&26�
(Q� OD�8QLYHUVLGDG� GHO�9DOOH� GH�*XDWHPDOD� HQ� XQ� ODERUDWRULR� UHDOL]DGR�

SDUD�GHWHUPLQDU�ORV�PHWDEROLWRV�VHFXQGDULRV�GH�OD�=HEULQD�3HQGXOD 6FKQL]O�����
VH� HQFRQWUy� TXH� FRQWHQtD� IODYRQRLGHV�WDQLQRV� \�R� SROLIHQROHV� \�
GHVR[LD]~FDUHV�ß
/RV�IODYRQRLGHV�VRQ�SLJPHQWRV�DPDULOORV��JHQHUDOPHQWH�VH�HQFXHQWUDQ�HQ�

OD� SODQWD� FRPR� IODYRQDV�� DXQTXH� SXHGHQ� H[LVWLU� FRPR� IODYRQROHV��
LVRIODYRQDV�� IODYRQLQDV�� FDWHTXLQDV�� DQWRFLDQLQDV�� OHXFRDQWRFLDQLQDV��
DXURQDV�\�FKDOFRQDV��D�OD�IHFKD�VH�FRQRFHQ�����IODYRQRLGHV�YHJHWDOHV��VLQ�
HPEDUJR�UHVXOWD�GLItFLO�GHILQLU�OD�DFFLyQ�GH�ODV�SODQWDV�FRQ�HVWRV�SULQFLSLRV�
DFWLYRV�� SHUR� VH� GHVFULEHQ� �� DFFLRQHV� FDUDFWHUtVWLFDV�� � DFFLyQ� VREUH� OD�
URWXUD� DQRUPDO� GH� ORV� FDSLODUHV� �IUDJLOLGDG� GH� ORV� YDVRV� VDQJXtQHRV� PiV�
GHOJDGRV����DFFLyQ�HQ�GHWHUPLQDGRV� WUDVWRUQRV�FDUGtDFRV�\�FLUFXODWRULRV�\�
�DFFLyQ� DQWLHVSDVPyGLFD� HQ� HO� WUDFWR� GLJHVWLYR����� �$GHPiV� VH� GHVFULEHQ�
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RWUDV� IXQFLRQHV�� UHIRU]DGRUDV� FDSLODUHV�� GLXUpWLFDV�� DQWLHVSDVPyGLFDV��
UHJXODGRUDV� GHO� FDOFLR� GH� OD� PHPEUDQD� FHOXODU�� LQPXQRPRGXODGRUDV��
DQWLR[LGDQWHV��HVWLPXODQWHV�JHQpWLFRV��DQWLPLFURELDQDV��HWF����
/RV�WDQLQRV�VRQ�FRPSXHVWRV�IHQyOLFRV�TXH�VH�GLYLGHQ�HQ��KLGUROL]DEOHV�\�

FRQGHQVDGRV��OH�GDQ�HO�FRORU�PDUUyQ�URML]R�D�ODV�SODQWDV�TXH�ORV�FRQWLHQHQ��
WDPELpQ� VRQ� SURGXFWRV� GH� H[FUHFLyQ�� WLHQHQ� OD� FDSDFLGDG� GH� KDFHU�
LPSXWUHVFLEOHV� ODV�SLHOHV�GH� ORV�DQLPDOHV��DGHPiV�HV�XQ� UHDFWLYR�TXtPLFR��
PX\�~WLO�FRPR�DVWULQJHQWH�\�FRPR�FRQWUDYHQHQR�� OLJDQ� ODV�SURWHtQDV�GH� OD�
SLHO�\�GH� OD�PXFRVD�� WUDQVIRUPiQGRODV�HQ�VXVWDQFLDV� LQVROXEOHV�UHVLVWHQWHV�
DFWXDQGR� FRPR�DQWLPLFURELDQD� D� HVWH�QLYHO��SDUD� WUDWDU�TXHPDGXUDV�\�XQD�
FLFDWUL]DFLyQ� PDV� UiSLGD�� WLHQHQ� PXFKD� XWLOLGDG� HQ� ODV� DQJLQDV�� HQFtDV�
LQIODPDGDV��DQWLGLDUUHLFR��ORV�KHPRUURLGHV�\�ODV�LQIODPDFLRQHV�������

ß 0DFDO�0�HW�DO��'HWHUPLQDFLyQ�GH�0HWDEROLWRV�VHFXQGDULRV�HQ� OD�SODQWD�=HEULQD�3HQGXOD�
6FKQL]O� 7UDEDMR� SUHVHQWDGR� DO� GHSDUWDPHQWR� GH� 4XtPLFD�� )DFXOWDG� GH� &LHQFLDV� \�
+XPDQLGDGHV���8QLYHUVLGDG�GHO�9DOOH�GH�*XDWHPDOD�������

9,��+,327(6,6
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+,327(6,6�$/7(51$�
/D� DGPLQLVWUDFLyQ� RUDO� GH� OD� LQIXVLyQ� GH� KRMDV� GH� ³=HEULQD� 3HQGXOD�
6FKQL]O´�+LHUED�GH�SROOR��UHGXFH�ORV�QLYHOHV�GH�KLSHUJOLFHPLD�LQGXFLGD�
FRQ�DOR[DQR�HQ�UDWDV�DOELQDV�

+,327(6,6�18/$�
/D�DGPLQLVWUDFLyQ�RUDO�GH�OD�LQIXVLyQ��GH�KRMDV�GH��³=HEULQD�3HQGXOD���
6FKQL]O´�+LHUED�GH�SROOR��QR�UHGXFH�ORV�QLYHOHV�GH�KLSHUJOLFHPLD�
LQGXFLGD�FRQ�DOR[DQR�HQ�UDWDV�DOELQDV�

9,,��0$7(5,$/�<�0(72'26
$��7,32�'(�(678',2�

([SHULPHQWDO�
%��2%-(72�'(�(678',2�

(O�HVWXGLR�VH�UHDOL]y�FRQ�UDWDV�DOELQDV��:LVWDU���SURFHGHQWHV�GHO�ELRWHULR�GH�
OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�8QLYHUVLGDG�GH�6DQ�
&DUORV�GH�*XDWHPDOD�

&��7$0$f2�'(�/$�08(675$�
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(O�WDPDxR�GH�OD�PXHVWUD�VH�REWXYR�GH�OD�IyUPXOD�VLJXLHQWH��pVWD�VLUYH�SDUD�
HQVD\RV� H[SHULPHQWDOHV� SRU� OR� TXH� QR� XWLOL]D� WDPDxRV� GH� SREODFLyQ�� D�
GLIHUHQFLD� GH� DOJXQDV� GH� ODV� IyUPXODV� GH� HVWXGLRV� GHVFULSWLYRV� TXH� VL� OD�
XWLOL]DQ��
Q� �����> �=��D�������=�E����;��V��� @ y ������������������������������������������

'�
'RQGH�

Q��������� �PXHVWUD
=�D���� �����

3UREDELOLGDG�GH�HUURU�WLSR�,��
=��E  �������

3UREDELOLGDG�GH�HUURU�WLSR�,,��
V�������� ����PJ�

9DULDQ]D
'�������� ����PJ�

'LIHUHQFLD�GH�SURPHGLRV
�������� ������GH�SpUGLGD�
'HELGR�D�TXH�VH�FRPSDUDURQ�PDV�GH�GRV�JUXSRV�QR�VH�WRPy�HO�YDORU�GH�
�����SDUD�HO�YDORU�DOID�����
3DUD REWHQHU� OD� PXHVWUD� VH� WUDEDMy� FRQ� XQD� YDULDQ]D� GH� ��� PJ��� GDWR���
REWHQLGR�GH�XQ�JUXSR�GH�UDWDV�:LVWDU�QRUPDOHV�FRQ�SHVR�GH������� ����JU��
D�ODV�TXH�VH�OHV�UHDOL]y�XQ�WHVW�GH�WROHUDQFLD�D�OD�JOXFRVD��HQ�HO��ELRWHULR�GH�
OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD��8QLYHUVLGDG�GH�6DQ�
&DUORV�GH�*XDWHPDOD��

&RQ�HVWD�IyUPXOD�VH�REWXYR�OD�FDQWLGDG�GH�UDWDV�SRU�FDGD�JUXSR�D�WUDEDMDU��
HQ�HO�H[SHULPHQWR��GDQGR�XQD�PXHVWUD�GH����UDWDV�DOELQDV�:LVWDU�HQ�WRWDO�
(Q�HVWD�PXHVWUD�QR�VH�LQFOX\HURQ�ODV�UDWDV�SDUD�HO�WHVW�GH�WROHUDQFLD�D�OD�
JOXFRVD�QL�ORV�UDWRQHV�SDUD�OD�GRVLV�OHWDO�PHGLD��GHELGR�D�TXH�pVWR�VH����
UHDOL]y��SUHYLR�DO�H[SHULPHQWR��

'��&5,7(5,26�'(�,1&/86,21�
6H�WRPDURQ�UDWDV�GH�FDPDGDV�GH�OD�PLVPD�HGDG��FRQ��HO�PLVPR�WLSR�GH���
DOLPHQWDFLyQ���PDFKRV��FRQ�SHVR�GH�������� ���J��GLDEpWLFDV�LQGXFLGDV�FRQ�
DOR[DQR�

� Laboratorio docente realizado en el Bioterio de la Facultad de Ciencias 
Químicas y Farmacia de la Universidad de San Carlos de Guatemala.
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(� &5,7(5,26�'(��(;&/86,21�
5DWDV�TXH�DQWHULRUPHQWH�KD\DQ�VLGR�VRPHWLGDV�D�DOJ~Q�WLSR�GH�HVWXGLR�

)��9$5,$%/(6�$�(678',$5�
120%5(�
'(�/$�

9$5,$%/(
'(),1,&,21�
&21&(378$/

'(),1,&,21�
23(5$&,21$/

(6&$/$
'(

0(','$
81,'$'

'(
0(',&,21

� (IHFWR� GH�
OD� =HEULQD�
3HQGXOD�
6FKQL]O HQ�OD�
JOXFRVD�
VDQJXtQHD�
GH� UDWDV�
GLDEpWLFDV�

,QGLFDU� FDPELRV� TXH�
HMHUFH� HQ� OD� JOXFRVD�
VDQJXtQHD� GH� XQ�
RUJDQLVPR� OD�
DGPLQLVWUDFLyQ� GH�
=HEULQD� 3HQGXOD�
6FKQL]O�

'HWHUPLQDU� ORV�
FDPELRV��HQ�OD�JOXFRVD�
VDQJXtQHD� HQ� UDWDV�
SRVWHULRU� D� OD�
DGPLQLVWUDFLyQ� GH�
=HEULQD� 3HQGXOD�
6FKQL]O�

'LFRWyPLFD�
FXDOLWDWLYD

'LVPLQX\H��
VL�R�QR�

*��352&(',0,(172�'(�/$�,19(67,*$&,21�
D��5HYLVLyQ�ELEOLRJUiILFD�VREUH�OD�SODQWD�HQ�HVWXGLR�
E��,GHQWLILFDFLyQ�GH�OD�SODQWD�HQ�HO�+HUEDULR�GH�OD�)DFXOWDG�GH�$JURQRPtD�GH�
OD�8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD�

F��5HFROHFFLyQ�GH�ODV�KRMDV�\�WDOOR�YHUGH�GH�OD�SODQWD�
G��,QIXVLyQ�GH�OD�SODQWD� 6H�WRPDURQ����JUDPRV�GH�OD�SODQWD�YHUGH�\�IUHVFD�
�KRMDV� \� WDOOR�� GHELGR� D� TXH� VRQ� HVWDV� SDUWHV� GH� OD� SODQWD� ODV� TXH� VH�
XWLOL]DQ�HPStULFDPHQWH��OR�TXH�UHSUHVHQWD�HO������GH�OD�SODQWD�HQ�HVWXGLR��
OXHJR� HVWD� FDQWLGDG� GH� OD� SODQWD� VH� DJUHJy� D� XQ� UHFLSLHQWH� FRQWHQLHQGR�
����PO�� GH� DJXD� D� XQD� WHPSHUDWXUD� HQWUH� ��� � ��� JUDGRV�� VLQ� OOHJDU� DO�
SXQWR�GH�HEXOOLFLyQ��LQPHGLDWDPHQWH�DO�RPLWLUOH�HO�IXHJR�\�DOHMDUOR�GH�pO�
SDUD�HYLWDU�OD�GHVWUXFFLyQ�GHO�SULQFLSLR�DFWLYR�FRQWHQLGR�HQ�OD�SODQWD��VH�
WDSy��GHMDQGR� UHSRVDU�SRU���D����PLQXWRV�\�VH� WXYR� OLVWD� OD� LQIXVLyQ�� OD�
FXDO�VH�FDOFXOy�SDUD�ORV�VXMHWRV�GH�H[SHULPHQWDFLyQ�GH�DFXHUGR�DO�SHVR��
���������������

H��(VWXGLR�WR[LFROyJLFR�
L��'/�����'RVLV�OHWDO�PHGLD��
8WLO�HQ�HO�HVWXGLR�GH�XQD�SODQWD��SDUD�GHWHUPLQDU�OD�GRVLV�GH�XQD�VXVWDQFLD�
TXH�SXHGH�SURGXFLU�HQ�ORV�DQLPDOHV�GH�H[SHULPHQWDFLyQ�OD�PXHUWH�GHO����
��� 3DUD� HOOR� VH� WRPD� OD� GRVLV�PDV� DOWD� D� OD� FXDO� VREUHYLYHQ� WRGRV� ORV�
VXMHWRV�H[SHULPHQWDOHV�\�OD�GRVLV�PDV�EDMD�D�OD�FXDO�VH�PXHUHQ�WRGRV�ORV�
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VXMHWRV� H[SHULPHQWDOHV�� 4XHGDQGR� GHWHUPLQDGD� OD� '/��� SRU� OD� ]RQD�
OLPLWDGD�HQWUH�HVWRV�GRV�YDORUHV������������

LL��3URFHGLPLHQWR�
6H�VHOHFFLRQDURQ���JUXSRV�GH��� UDWRQHV�EODQFRV�FDGD�XQR��GH� OD�PLVPD�
HGDG�� PDFKRV�� FRQ� SHVR� GH� ��� J� ��� ���� FRQ� HO� PLVPR� WLSR� GH�
DOLPHQWDFLyQ��/XHJR�VH�DGPLQLVWUy�SRU�YtD�RUDO�D�WUDYpV�GH�XQD�VRQGD�RUR�
JiVWULFD�� OD� LQIXVLyQ�SUHSDUDGD�FRQ�OD�SODQWD�D�FRQFHQWUDFLRQHV�GH���D���
JU���GiQGROH�D�FDGD�JUXSR�OD�GRVLV�UHVSHFWLYD��6H�REVHUYy�HVWRV�JUXSRV�D�
ODV� ��� ���� ���� ���� ��� KRUDV� \� DVt� FDGD� ��� KRUDV� GXUDQWH� �� GtDV�
���������������
LLL��5HVXOWDGRV�
3DUD�GHWHUPLQDU�OD�'/����ORV�GDWRV�REWHQLGRV�DQWHULRUPHQWH�VH����������

DQDOL]DURQ�XWLOL]DQGR�HO�PpWRGR�GH�.DUEHU�\�%HUKHQV�������
'/���� �'I�� 6 ��D�[�E��

Q
'RQGH�
'I� �3ULPHUD�GRVLV�TXH�PDWD�D�WRGRV�ORV�DQLPDOHV�GH�XQ�JUXSR�
D�� �6XPD�GH�PXHUWRV�GH���ORWHV�FRQVHFXWLYRV�
E�� �'LIHUHQFLD�HQWUH�GRVLV�FRQVHFXWLYDV�HQWUH�ORWHV��H[SUHVDGD�HQ

PLOLJUDPRV�
Q�� �1~PHUR�GH�DQLPDOHV�SRU�ORWH�
/RV�UHVXOWDGRV�VH�H[SUHVDQ�HQ�J�NJ�

1R�VH�UHJLVWUy�QLQJ~Q�VXMHWR�H[SHULPHQWDO�PXHUWR�SRU�OR�TXH�VH�SXHGH�
GHFLU�TXH�OD�SODQWD�HQ�HVWXGLR�QR�SUHVHQWD�QLQJXQD�WR[LFLGDG�DJXGD�D����
HVWDV�GRVLV�����

I��(VWDQGDUL]DFLyQ�GH�OD�JOXFRVD�VDQJXtQHD�
6H�SUHSDUy�XQ�JUXSR�GH����UDWDV�VDQDV��GH�OD�PLVPD�HGDG��FRQ�SHVR�GH�
������� ���J���PDFKRV��FRQ�HO�PLVPR�WLSR�GH�DOLPHQWDFLyQ���GtDV�DQWHV�
GHO�LQLFLR�GHO�D\XQR�GH����KRUDV��GHVSXpV�GH�pVWH�VH�SURFHGLy�D�UHDOL]DU�
HO� WHVW� GH� WROHUDQFLD� D� OD� JOXFRVD�� LQLFLiQGRVH� FRQ� OD� WRPD� GH� XQD�
JOLFHPLD� SUH�SUDQGLDO�� OXHJR� VH� DGPLQLVWUy� SRU� YtD� RUDO� � ���� J�� GH�
JOXFRVD�NJ��GH�SHVR�������WRPiQGRVH�HVWH�WLHPSR�FRPR�OD�KRUD����(Q�
HVWH� JUXSR� ODV�PXHVWUDV� VH� FROHFWDURQ� GH� OD� FROD� D� OD� ��� �� \���KRUDV�
GHVSXpV�GH�DGPLQLVWUDGD�OD�JOXFRVD���(VWDV�PXHVWUDV�VH�PLGLHURQ�SRU�HO�
PpWRGR� GH� WLUDV� UHDFWLYDV� �*OXFRVWL[�� OHtGDV� FRQ� HO� JOXFyPHWUR�
$GYDQWDJH� �5RFKH��� UHSRUWiQGRVH� ORV� UHVXOWDGRV� HQ� PJ��GO��
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�������������������������@�� � 'H� HVWD� PDQHUD� VH� REWXYR� GDWRV� GH�
UHIHUHQFLD�SUHYLR�D�LQLFLDU�HO�H[SHULPHQWR���YHU�DQH[R�1R���

D��,QGXFFLyQ� GH� 'LDEHWHV� FRQ� DOR[DQR� HQ� ORV� VXMHWRV� GH�
H[SHULPHQWDFLyQ�
(Q� HVWXGLRV� SUHOLPLQDUHV� XWLOL]DQGR� DQLPDOHV� GH� H[SHULPHQWDFLyQ� FRQ�����������

ODV� �PLVPDV� FDUDFWHUtVWLFDV� TXH� ORV� GH� HVWH� H[SHULPHQWR� VH� KD� ORJUDGR� OD�
'LDEHWHV�FRQ�XQD�GRVLV�GH�����PJ��GH�DOR[DQR�NJ��GH�SHVR��VLHQGR�HQ�RWURV�
JUXSRV� QHFHVDULD� XQD� VHJXQGD� GRVLV� LJXDO� ��������� � (Q� HVWH� HVWXGLR� VH�
DGPLQLVWUy� D� ORV� VXMHWRV�� SRVWHULRU� D� ODV� ��� KRUDV� GH� D\XQR�� SRU� YtD�
LQWUDSHULWRQHDO� XQD� GRVLV� GH� DOR[DQR� GH� ���PJ�NJ� GH� SHVR�� OD� FXDO� IXH�
FDOFXODGD� HQ� HQVD\RV� SUHYLRV�� HQ� HVWH� HVWXGLR� IXH� QHFHVDULD� XQD� VHJXQGD�
GRVLV�GH�DOR[DQR�LJXDO�D�OD�LQLFLDO��DGPLQLVWUDGD�D�ODV���KRUDV�GH�OD�SULPHUD��
ORJUDQGR�FRQ�HVWD�GRVLV�QLYHOHV�GH�KLSHUJOLFHPLD�D�ODV���KRUDV�SRVWHULRUHV�D�
VX�DGPLQLVWUDFLyQ��8QD�YH]�DGPLQLVWUDGD�OD�GRVLV�GH�DOR[DQR�D�ORV�VXMHWRV�
H[SHULPHQWDOHV�� VH� LQLFLy� VX� DOLPHQWDFLyQ� QRUPDO�� SURFHGLHQGR�
LQPHGLDWDPHQWH�D�OD�PHGLFLyQ�GH�OD�JOXFRVD�VDQJXtQHD�D�OD��������������������
\����KRUDV�SDUD�FRUURERUDU�OD�SHUPDQHQFLD�GH�ORV�QLYHOHV�GH�KLSHUJOLFHPLD��
DVt� FRPR� VX� FRPSRUWDPLHQWR� HQ� UHODFLyQ� D� VX� LQFUHPHQWR� �pVWR� HQ� ORV�
HQVD\RV����(Q�ORV�HQVD\RV�VH�REVHUYy�XQ�LQFUHPHQWR�JUDGXDO�GH�OD�JOLFHPLD�
DVt�FRPR�VX�LUUHYHUVLELOLGDG�HQ�UHODFLyQ�DO�WLHPSR��SURYRFDQGR�OD�PXHUWH�GH�
ORV�VXMHWRV�H[SHULPHQWDOHV�D� ORV�RFKR�GtDV�GH�OD� LQGXFFLyQ�GH�OD�'LDEHWHV���
8QD�YH]�GHWHUPLQDGD� OD� GRVLV�GH�DOR[DQR�\�HO� WLHPSR�HQ�TXH�DSDUHFLHURQ�
YDORUHV� GH� KLSHUJOLFHPLD� FRPSDWLEOHV� FRQ� OD� 'LDEHWHV�� ORV� VXMHWRV� GHO�
HVWXGLR� IXHURQ� VRPHWLGRV� DO� H[SHULPHQWR� SURSLDPHQWH� GLFKR�� GHWDOODGR�
SRVWHULRUPHQWH�

K��'HWHUPLQDFLyQ�GHO�WLHPSR�GH�DSDULFLyQ�GH�'LDEHWHV�SRVWHULRU�D�OD�
DGPLQLVWUDFLyQ�GH�DOR[DQR�HQ�ORV�VXMHWRV�GH�H[SHULPHQWDFLyQ�
6H�FRQVLGHUy�'LDEpWLFD�D�OD�UDWD�HQ�HO�PRPHQWR�HQ�TXH�OD�JOXFRVD�VDQJXtQHD�
VREUHSDVy�ORV�QLYHOHV�SURPHGLR�PiV�DOWRV�DOFDQ]DGRV�HQ�HO�WHVW�GH�WROHUDQFLD�
D�OD�JOXFRVD�

L� 'LVHxR�H[SHULPHQWDO�
� 02'(/2�
7LSR� IDFWRULDO� FRQ� PHGLGDV� UHSHWLGDV� HQ� HO� WLHPSR� FRQ� EORTXHV� DO�
D]DU�����

@ &KRF�(��3UXHED� GH� WROHUDQFLD� D� OD� JOXFRVD� 'HSDUWDPHQWR� GH�/DERUDWRULRV� FOtQLFRV���
+RVSLWDO�5RRVHYHOW��*XDWHPDOD��)ROOHWR�GRFHQWH������
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� *58326�
��&RQGLFLyQ�GH�'LDEHWHV�D�GRV�QLYHOHV�

D��'LDEpWLFDV
E��1R�'LDEpWLFDV��������

��7UDWDPLHQWR�D�FLQFR�QLYHOHV�
D��1LQJXQD�FRQFHQWUDFLyQ�GH�OD�SODQWD�����
E��,QIXVLyQ�GH�OD�SODQWD�D�����PJ�NJ��GH�SHVR�
F��,QIXVLyQ�GH�OD�SODQWD�D������PJ�NJ��GH�SHVR�
G��,QIXVLyQ�GH�OD�SODQWD�D������PJ�NJ��GH�SHVR�

H��+LSRJOXFHPLDQWH�RUDO�D����PJ�NJ��GH�SHVR���������������

� $1$/,6,6�'(�5(68/7$'26�
$QiOLVLV�GH�YDULDQ]D�IDFWRULDO�FRQ�EORTXHV�DO�D]DU��$1'(9$�
5HJUHVLyQ�ORJtVWLFD�

6H�HYDOXy�HO�HIHFWR�TXH�OD�LQIXVLyQ�GH�ODV�KRMDV�\�WDOOR�GH�OD�=HEULQD�3HQGXOD�
6FKQL]O�YDULHGDG�]HEULQD� WLHQH�VREUH�OD�JOLFHPLD�HQ�UDWDV�GLDEpWLFDV�LQGXFLGDV�
FRQ�DOR[DQR�\�FRPR�FRQWURO�VH�WXYR�XQ�JUXSR�GH�UDWDV�QRUPDOHV��XWLOL]DQGR����
JUXSRV��GH�UDWDV�DOELQDV���FDGD�JUXSR�GH���UDWDV��� 7RGRV�ORV�JUXSRV�WXYLHURQ�HQ�
FRP~Q�� VH[R�PDFKRV��� SHVR������� ��� J��� � PLVPD� FDPDGD�� PLVPR� WLSR� GH�
DOLPHQWDFLyQ� WRPDGRV� DO� D]DU� HQ� HO� %LRWHULR� � GH� OD� )DFXOWDG� GH� &LHQFLDV�
4XtPLFDV�\�)DUPDFLD�GH�OD�8QLYHUVLGDG�GH�6DQ�&DUORV��GH���*XDWHPDOD�

6HJ~Q�HO�GLVHxR�H[SHULPHQWDO�SDUD�HVWH�HVWXGLR�ORV�JUXSRV�TXHGDURQ�DVt�
� 5$7$6�',$%(7,&$6�

x *UXSR�1R�����UDWDV�GLDEpWLFDV���DJXD�GHVWLODGD�
x *UXSR�1R���� UDWDV�GLDEpWLFDV������PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�OD�
SODQWD�

x *UXSR�1R���� UDWDV�GLDEpWLFDV��������PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�OD�
SODQWD�

x *UXSR�1R���� UDWDV�GLDEpWLFDV��������PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�OD�
SODQWD�

x *UXSR� 1R�� �� UDWDV� GLDEpWLFDV� �� ��PJ�NJ� GH� SHVR� GH� 'DRQLO�
�*OLEHQFODPLGD��
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� 5$7$6�12�',$%(7,&$6�
x *UXSR�1R���� UDWDV�QR�GLDEpWLFDV���DJXD�GHVWLODGD�
x *UXSR�1R���� UDWDV�QR�GLDEpWLFDV������PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�OD�
SODQWD�

x *UXSR�1R���� UDWDV�QR�GLDEpWLFDV��������PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�
OD�SODQWD�

x *UXSR�1R���� UDWDV�QR�GLDEpWLFDV��������PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�
OD�SODQWD�

x *UXSR� 1R�� �� UDWDV� QR� GLDEpWLFDV� �� ��PJ�NJ� GH� SHVR� GH� 'DRQLO�
�*OLEHQFODPLGD��

3RU�VHU�XQD�PXHVWUD�JUDQGH�HUD�GLItFLO�WUDEDMDU�FRQ�WRGDV�HOODV��SRU�OR�TXH�VH�
KL]R� HO� H[SHULPHQWR� GXUDQWH� �� GtDV�� XWLOL]DQGR� ��� UDWDV� GLDULDV� XQD� GH� FDGD�
JUXSR�� � 6H� DGPLQLVWUy� � XWLOL]DQGR� XQD� VRQGD� RURJiVWULFD� D� FRQFHQWUDFLRQHV�
GLIHUHQWHV��OD�LQIXVLyQ�GH�ODV�KRMDV�\�WDOOR�GH�OD�SODQWD�HQ�HVWXGLR��GHELGR�D�TXH�
LQWHUQDFLRQDOPHQWH� SDUD� TXH� XQ� HVWXGLR� GH� HVWD� QDWXUDOH]D� VHD� YiOLGR� GHEH�
FXPSOLU�FRQ�HVWH�UHTXLVLWR���������}��

/DV�PHGLFLRQHV�GH�JOXFRVD�VDQJXtQHD�VH�UHDOL]DURQ��D�FDGD�KRUD�GXUDQWH�
��KRUDV��DXQTXH�HO�DJXD�R�OD�LQIXVLyQ��GHSHQGLHQGR�GHO�JUXSR��VH�DGPLQLVWUy�D�
FDGD� �� KRUDV�� KDELHQGR� FRQWLQXDGR� ORV� VXMHWRV� H[SHULPHQWDOHV� GXUDQWH� HVWH�
WLHPSR�XQD�DOLPHQWDFLyQ�QRUPDO�\�VXMHWRV�D� OD�PLVPD�PDQLSXODFLyQ��(Q�HVWH�
WLHPSR�VH�WXYR�FXLGDGR�HQ�GDUOHV�D�WRGRV�ORV�VXMHWRV�H[SHULPHQWDOHV�HO�PLVPR�
WLSR�GH�DOLPHQWDFLyQ�OD�FXDO�IXH�PHGLGD�LQGLYLGXDOPHQWH��

$� ORV� JUXSRV� TXH� ~QLFDPHQWH� VH� OHV� DGPLQLVWUy� DJXD� \� D� ODV� TXH�
UHFLELHURQ�'DRQLO��JOLEHQFODPLGD��HQ�XQD�GRVLV�VH�OHV�FRQWLQXy�DGPLQLVWUDQGR�
DJXD�SRU�VRQGD�RUR�JiVWULFD�SDUD�VRPHWHUODV�DO�PLVPR�HVWUHV�

$GHPiV�VH�WRPy�HQ�FXHQWD�ODV�YDULDEOHV�FRQIXVRUDV��DJXD��FRPLGD��RULQD�
\�GtD�HQ�TXH�VH�UHDOL]y�HO�H[SHULPHQWR��

/DV� PXHVWUDV� VH� WRPDURQ� GH� OD� YHQD� GH� OD� FROD� FRQ� XQD� DJXMD� SDUD�
LQVXOLQD�� WHQLHQGR� D� ORV� VXMHWRV� H[SHULPHQWDOHV� EDMR� XQD� IXHQWH� GH� FDORU��
D\XGDQGR�FRQ�HOOR�D�OD�YDVRGLODWDFLyQ�IDFLOLWDQGR�OD�WRPD�GH�OD�PXHVWUD��OD�FXDO�

} (QWUHYLVWD� FRQ�$PDULOOLV� 6DUDYLD��'RFWRUD� HQ�4XtPLFD� \�)DUPDFLD� \�3UHVLGHQWH� GH� � OD�
&RPLVLyQ�1DFLRQDO�GH�3ODQWDV�0HGLFLQDOHV��3/$17$0('��
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VH�PLGLy�SRU�HO�PpWRGR�GH�WLUDV�UHDFWLYDV��*OXFRVWL[��OHtGDV�FRQ�HO�IRWyPHWUR�
*OXFRPHWHU�$GYDQWDJH��5RFKH��
$63(&726�(7,&26�(1�,19(67,*$&,21(6�(;3(5,0(17$/(6�

(VWH� WUDEDMR� GH� LQYHVWLJDFLyQ�� FXPSOH� FRQ� ORV� SULQFLSLRV� pWLFRV�
LQWHUQDFLRQDOHV�TXH�JXtDQ�OD�LQYHVWLJDFLyQ�ELRPpGLFD�FRQ�DQLPDOHV��TXH�VRQ�
���6DEHU�OR�TXH�VH�HVWi�KDFLHQGR�\�FRPR�VH�YD�D�KDFHU�
���6L�VH�WLHQH�GXGD�VREUH�HO�SURFHGLPLHQWR�R�OD�WpFQLFD�SHGLU�FRQVHMR�
���'LVSRQHU��WRGR�HO�PDWHULDO�
���&RQWDU�FRQ� OD�D\XGD�GH�XQ�DVLVWHQWH�IDPLOLDUL]DGR�FRQ�HO�DQLPDO�FRQFUHWR��
WDO�FRPR�XQ�WpFQLFR�HQ�DQLPDOHV��VLHPSUH�TXH�VHD�QHFHVDULR�

���6HU�VXDYH�\�ILUPH�FRQ�HO�DQLPDO�
���1R�GHMDU�QXQFD�D�XQ�DQLPDO�GHVDWHQGLGR�
���6L� RFXUUH� XQ� DFFLGHQWH� R� HO� SURFHGLPLHQWR� YD� PX\� PDO�� VDEHU� FRPR�
VDFULILFDU�KXPDQLWDULDPHQWH�XQ�DQLPDO�\�WHQHU�GLVSRQLEOHV�ORV�PHGLRV�SDUD�
KDFHUOR�

���3RGHU�UHFRQRFHU�ORV�HIHFWRV�DGYHUVRV�HQ�ODV�HVSHFLHV�FRQ�ODV�TXH�VH�WUDWD��\�
VDEHU�FRPR�DOLYLDUORV�����

���&RQWDU�FRQ�XQ�ELRWHULR�HQ�ODV�LQYHVWLJDFLRQHV�FLHQWtILFDV�
����6H�GHEH�UHDOL]DU�GHVSXpV�GH�HVWXGLDU�VX�LPSRUWDQFLD�SDUD�OD�VDOXG�KXPDQD�R�
DQLPDO�\�SDUD�HO�DYDQFH�GHO�FRQRFLPLHQWR�ELROyJLFR�

����/RV�DQLPDOHV�VHOHFFLRQDGRV�GHEHQ�VHU�GH�XQD�HVSHFLH�\�FDOLGDG�DSURSLDGD��
\� XWLOL]DU� HO� PtQLPR� Q~PHUR� UHTXHULGR� SDUD� REWHQHU� UHVXOWDGRV�
FLHQWtILFDPHQWH�YiOLGRV�

����7RGR� SURFHGLPLHQWR�� TXH� SXHGD� FDXVDU� HQ� ORV� DQLPDOHV� PiV� TXH� XQ�
PtQLPR�GRORU�R�XQD�DQJXVWLD�PRPHQWiQHD��GHEH�VHU�UHDOL]DGR�FRQ�VHGDFLyQ��
DQDOJHVLD�R�DQHVWHVLD�DSURSLDGD�

����$O� ILQDO� GHO� H[SHULPHQWR��R� FXDQGR� VHD�DSURSLDGR�GXUDQWH� HO�PLVPR�� ORV�
DQLPDOHV�TXH�SXHGDQ�VXIULU�GRORU�FUyQLFR�R�VHYHUR��DQJXVWLD��GHVFRQIRUW�R�
LQYDOLGH]� TXH� QR� SXHGD� VHU� PLWLJDGD�� GHEHQ� VHU� VDFULILFDGRV� VLQ�
GRORU��������

(Q�HVWH�HVWXGLR VH�FRQVLGHUy�DGHPiV�GH�ORV�SULQFLSLRV�pWLFRV��OD�/H\�1R��
��� GH� ������ TXH� HQ� UHODFLyQ� DO� XVR� GH� DQLPDOHV� YLYRV� HQ� H[SHULPHQWRV� GH�
LQYHVWLJDFLyQ��DUWtFXOR������H[SUHVD�OR�VLJXLHQWH�
D��/RV� H[SHULPHQWRV� HQ� DQLPDOHV� ~QLFDPHQWH� GHEHQ� KDFHUVH� FXDQGR� ORV�
UHVXOWDGRV�H[SHULPHQWDOHV�QR�SXHGDQ�REWHQHUVH�SRU�RWURV�SURFHGLPLHQWRV�R�
DOWHUQDWLYDV�



��

E��&XDQGR� ORV� UHVXOWDGRV� VRQ� QHFHVDULRV� SDUD� HO� FRQWURO�� SUHYHQFLyQ�� HO�
GLDJQyVWLFR� R� HO� WUDWDPLHQWR�GH� HQIHUPHGDGHV�TXH� DIHFWDQ� DO� KRPEUH�R� DO�
DQLPDO�

F��4XH� ORV� H[SHULPHQWRV� QR� SXHGDQ� VHU� VXVWLWXLGRV� SRU� FXOWLYR� GH� WHMLGRV��
PRGRV� FRPSXWDUL]DGRV�� GLEXMRV�� SHOtFXODV�� IRWRJUDItDV�� YLGHR� X� RWURV�
SURFHGLPLHQWRV�DQiORJRV�

$UWtFXOR� ���� HO� DQLPDO� XVDGR� HQ� FXDOTXLHU� H[SHULPHQWR� GHEHUi� VHU�
FXLGDGRVDPHQWH�SURWHJLGR�SDUD�HYLWDU�TXH�VXIUD�GRORU�
$UWtFXOR� ���� VH� SURKLEH� HO� XVR� GH� DQLPDOHV� YLYRV� FXDQGR� ORV� UHVXOWDGRV� GHO�
H[SHULPHQWR�VRQ�FRQRFLGRV�FRQ�DQWHULRULGDG�R�FXDQGR�HO�H[SHULPHQWR�QR�WLHQH�
XQ� ILQ� FLHQWtILFR� \� HVSHFLDOPHQWH� FXDQGR� HVWi� RULHQWDGR� KDFLD� XQD� DFWLYLGDG�
FRPHUFLDO�\�FXDQGR�VH�SUHWHQGD�UHDOL]DU�H[SHULPHQWRV�FRQ�DQLPDOHV�YLYRV�GH�
JUDGR�VXSHULRU�HQ�OD�HVFDOD�]RROyJLFD�DO�LQGLVSHQVDEOH��VHJ~Q�OD�QDWXUDOH]D�GH�
OD�H[SHULHQFLD�����
+��5(&85626�
�� ),6,&26�

� 8WLOHV�GH�HVFULWRULR�
� &RPSXWDGRUD�
� (TXLSR�GH�ODERUDWRULR�
� 5HDFWLYRV�
� 6XMHWRV�H[SHULPHQWDOHV�
� ,QVWDODFLRQHV�GHO�%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\���������
)DUPDFLD�GH�OD�8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD�

� %LEOLRWHFDV�GH��)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD��)DFXOWDG�
GH�&LHQFLDV�0pGLFDV� )DFXOWDG�GH�$JURQRPtD�\�%LEOLRWHFD�&HQWUDO������
WRGDV�GH�OD�8QLYHUVLGDG�GH�6DQ�&DUORV��86$&��GH�*XDWHPDOD�

� +HUEDULR�GH�OD�8QLYHUVLGDG�GHO�9DOOH�\�GH�$JURQRPtD�GH�OD�86$&�GH�����
*XDWHPDOD�

� +RVSLWDO�GH�GtD�GH�OD�)DFXOWDG�GH�9HWHULQDULD�GH�OD�86$&�GH�
*XDWHPDOD�

� /DERUDWRULRV�GH�3URGXFWRV�)LWRIDUPDFpXWLFRV�)$50$<$��6�$��H�
,QVWLWXWR�*XDWHPDOWHFR�GH�0HGLFLQDV�$OWHUQDWLYDV�1DWXUDOHV�
�,*0$1��

���+80$126�
� $XWRU�GH�OD�WHVLV��0DXU\�$XUHO\�*iOYH]�*DUFtD�



��

� 5HYLVRU�� 'U�� (YHUDUGR� -�� &RORPD�� �0pGLFR� 3HGLDWUD�� -HIH� GH� OD�
HPHUJHQFLD� GH� 3HGLDWUtD� GHO� +RVSLWDO� 5RRVHYHOW�� *XDWHPDOD��
&DWHGUiWLFR� SUH�WLWXODU� GH� OD� )DFXOWDG� GH� &LHQFLDV� 0pGLFDV�� iUHD�
KRVSLWDODULD��8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD�

� $VHVRU�� 'UD�� $PDULOOLV� 6DUDYLD�� �'RFHQWH� GH� ORV� FXUVRV� GH�
)DUPDFRORJtD� ,�� ,,�� ,,,� \� 'LUHFWRUD� GHO� %LRWHULR� GH� OD� )DFXOWDG� GH�
&LHQFLDV� 4XtPLFDV� \� )DUPDFLD� GH� OD� 8QLYHUVLGDG� GH� 6DQ� &DUORV� GH�
*XDWHPDOD�� 3UHVLGHQWH� GH� OD� &RPLVLyQ� 1DFLRQDO� GH� 3ODQWDV�
0HGLFLQDOHV��

���(&2120,&26�
� 8WLOHV�GH�HVFULWRULR�����������������������������������������������4���������
� 7UDQVSRUWH������������������������������������������������������������4���������
� )RWRFRSLDV������������������������������������������������������������4���������
� (TXLSR�GH�FRPSXWDFLyQ����������������������������������������4���������
� $OTXLOHU�GH�,QWHUQHW����������������������������������������������4����������
� 5HDFWLYRV��$OR[DQR����������������������������������������������4�������������
� (TXLSR�SDUD�PHGLU
JOXFRVD�VDQJXtQHD������������ 4����������
� )iUPDFR�KLSRJOXFHPLDQWH
�*OLEHQFODPLGD�����������������������������������������������������4�����������

� ,PSUHVLyQ�GH�WHVLV��������������������������������������������������4����������
727$/������������������������������������������������������������������4���������
9OOO�35(6(17$&,Ï1��$1È/,6,6�<�',6&86,Ï1�'(�5(68/7$'26k

*5È),&$��1R���D
*OLFHPLD��PJ�GO��HQ�HO�JUXSR�GH�UDWDV�D�OD�FHUR�KRUDV�SRU�WUDWDPLHQWR�

%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV \�)DUPDFLD�GH�OD

k Los resultados de la determinación de la toxicidad aguda (DL50) de la 
infusión de la Zebrina Pendula Schnizl (Hierba de Pollo) y el análisis de 
las variables confusoras se presentan en anexos.
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8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR�����

�������������������
*/,&(0,$��PJ�GO�

1�'$21,/
1�����
1�����
1����

1�$*8$
'�'$21,/

'�����
'�����
'����

'�$*8$

75$7$0,(172

)XHQWH� 'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV��$�OD�KRUD�FHUR�VH�SUHVHQWD�GLIHUHQFLD�VLJQLILFDWLYD�HQWUH�WUHV�JUXSRV�
GH�WUDWDPLHQWRV��(O�SULPHU�JUXSR�SRVHH�ORV�YDORUHV�PiV�DOWRV�GH�JOLFHPLD�\�VH�
FRPSRQH�GH�WRGRV�ORV�WUDWDPLHQWRV�',$%e7,&26�PHQRV�'������HO�VHJXQGR�
JUXSR�SRVHH�HO�YDORU�PHGLR�GH�JOLFHPLD�HQWUH� ORV�WUDWDPLHQWRV�\�OR�FRPSRQH�
VRODPHQWH�'������HO�WHUFHU�JUXSR�SRVHH�ORV�YDORUHV�GH�JOLFHPLD�PiV�EDMRV�\�OR�
IRUPD� WRGRV� ORV� WUDWDPLHQWRV� GH� UDWDV� 12� ',$%e7,&$6� �$1'(9$PU�
'XQFDQ�3��������
&2175$67(6� 2572*21$/(6�/RV� FRQWUDVWHV� RUWRJRQDOHV� VH� WUDEDMDURQ�
VROR�FRQ�ODV�UDWDV�',$%e7,&$6���(O�~QLFR�FRQWUDVWH�RUWRJRQDO�TXH�SUHVHQWy�
VLJQLILFDQFLD� HVWDGtVWLFD� IXH� ���� PJ� GH� 3/$17$� YHUVXV� *58326� '(�
3/$17$� FRQ� ����PJ� R� PiV� �$1'(9$�� 3 ��������� LQGLFDQGR� TXH� ORV�
QLYHOHV�GH�JOLFHPLD�D�HVWD�KRUD�HUDQ�VXSHULRUHV�HQ� ORV�JUXSRV�GH�WUDWDPLHQWR�
FRQ������PJ�GH�SODQWD�FRQ�UHVSHFWR�D�ORV�WUDWDGRV�FRQ�����PJ�

*UiILFD��1R���E
*OLFHPLD��PJ�GO��HQ�HO�JUXSR�GH�UDWDV�D�OD�KRUD���SRU�WUDWDPLHQWR��
%LRWHULR�GH�OD��)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�

8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR������
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*/,&(0,$��PJ�GO�
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1�����
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1�$*8$
'�'$21,/
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'����

'�$*8$

75$7$0,(172

)XHQWH� 'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV� $� OD� KRUD� ��� HO� JUXSR� GH� UDWDV� '�$*8$� VH� VHSDUD�
VLJQLILFDWLYDPHQWH�GH�ODV�GHPiV��$1'(9$PU�'XQFDQ��3��������VLHQGR�
VX�SURPHGLR�VXSHULRU�DO�UHVWR�GH�ORV�JUXSRV����������([LVWHQ�GRV�JUXSRV�
PiV��XQ�JUXSR�GH�WUDWDPLHQWRV�FRQ�QLYHOHV�LQWHUPHGLRV�GH�JOLFHPLD� TXH�
VH� FRPSRQH� GH� '�'DRQLO��������� '�������������� '������������� \�
'�������������� HO� RWUR� GH� 12� ',$%(7,&26� WLHQH� ORV� YDORUHV� PiV�
EDMRV�� D� HVWD� KRUD� ORV� JUXSRV� VH� PRYLHURQ� KDFLD� YDORUHV� PiV� DOWRV� GH�
JOLFHPLD��FRQ�UHVSHFWR�D�OD�KRUD�FHUR���3HUR�QLQJXQR�GH�ORV�WUDWDPLHQWRV�
PRVWUy�GLIHUHQFLD�VLJQLILFDWLYD�FRQ�UHVSHFWR�D�ORV�FDPELRV�GH�OD�KRUD�FHUR�
D�OD�KRUD����$1'(9$�3 ����������
&2175$67(6�2572*21$/(6��1LQJXQR�GH�ORV�FRQWUDVWHV�HYDOXDGRV�SDUD�
FRPSDUDU�QLYHOHV�GH�JOLFHPLD�IXH�VLJQLILFDWLYR��$1'(9$�3!������1R�IXHURQ�
VLJQLILFDWLYRV�ORV�FRQWUDVWHV�TXH�HYDO~DQ�OD�LJXDOGDG�GH�ORV�FDPELRV�GH�OD�KRUD�
��\�OD����$1'(9$�3!������



��

*UiILFD��1R���F
*OLFHPLD��PJ�GO��HQ�HO�JUXSR�GH�UDWDV�D�OD�KRUD���SRU�WUDWDPLHQWR�
%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�

8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR������
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1�$*8$
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75$7$0,(172

)XHQWH� 'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV��$O�LJXDO�TXH�HQ�OD�KRUD�XQR��VH�SUHVHQWDQ�WUHV�JUXSRV�GH�WUDWDPLHQWRV�
VLJQLILFDWLYDPHQWH�GLIHUHQWHV��$1'(9$PU�'XQFDQ�7XNH\��3���������3HUR��OD�
FRPSRVLFLyQ� GH� ORV� GRV� SULPHURV� JUXSRV� FRQ� ORV� QLYHOHV� PHGLR� \� DOWR� GH�
JOLFHPLD� HV� GLIHUHQWH� D� ORV� JUXSRV�GH� OD� KRUD�XQR��(O�SULPHU�JUXSR�� FRQ� ORV�
QLYHOHV� PiV� DOWRV� OR� FRPSRQH� DKRUD� FXDWUR� GH� ORV� JUXSRV� ',$%e7,&26��
'�$*8$����������'����������������'�'DRQLO���������\�'���������������HO�
VHJXQGR� JUXSR�� FRQ� YDORUHV�PHGLRV� GH� JOLFHPLD�� OR� FRPSRQH� VRODPHQWH� XQ�
WUDWDPLHQWR��'�����������������(O�WHUFHU�JUXSR��FRQ�ORV�YDORUHV�PiV�EDMRV�GH�
JOLFHPLD�VH�FRPSRQH��DO�LJXDO�TXH�OD�KRUD�XQR��GH�WRGRV�ORV�WUDWDPLHQWRV�12�
',$%e7,&26��
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&RQ� UHVSHFWR� D� ORV� FDPELRV� GH� JOLFHPLD� GHVGH� OD� KRUD� FHUR�� VH� ORJUD�
GLVWLQJXLU� GLIHUHQFLDV� OLJHUDPHQWH� VLJQLILFDWLYDV� �$1'(9$� 3 ��������� � (O�
JUXSR�'�������SRVHH�OD�PD\RU�GLIHUHQFLD�KDFLD�DEDMR��EDMy����������3RU�RWUR�
ODGR�� � GHO� UHVWR� GH� WUDWDPLHQWRV� VRODPHQWH�1�'DRQLO� EDMy� OD� JOLFHPLD� �EDMy�
�������� SHUR� VX� FDPELR� QR� HV� HVWDGtVWLFDPHQWH� GLIHUHQWH� DO� UHVWR� GH�
WUDWDPLHQWRV�TXH�PiV�ELHQ�VXELHURQ�OD�JOLFHPLD��FRQ�H[FHSFLyQ�GH�'�����TXH�
IXH� HO� WUDWDPLHQWR�TXH� VH�XELFD� FRPR�XQ� WHUFHU�JUXSR�\�TXH� IXH�HO�TXH�PiV�
VXELy�OD�JOLFHPLD��VXELy���������$1'(9$�'XQFDQ��3������

/RV�FDPELRV�GH�JOLFHPLD�GH�OD�KRUD���D�OD�KRUD���QR�PXHVWUDQ�GLIHUHQFLD�
HVWDGtVWLFD�HQWUH�ORV�WUDWDPLHQWRV��$1'(9$�3 ��������
&2175$67(6�2572*21$/(6�

1LQJXQR�GH�ORV�FRQWUDVWHV�HYDOXDGRV�SDUD�FRPSDUDU�QLYHOHV�GH�JOLFHPLD�
D� OD� KRUD� GRV� IXH� VLJQLILFDWLYR� �$1'(9$� 3!������ � � 7DPSRFR� IXHURQ�
VLJQLILFDWLYRV� ORV� FRQWUDVWHV� TXH� HYDO~DQ� OD� LJXDOGDG� GH� ORV� FDPELRV� GH�
JOLFHPLD�HQWUH� OD�KRUD�FHUR�\� OD�KRUD�GRV��\� HQWUH� OD�KRUD�XQR�\� OD�KRUD�GRV�
�$1'(9$�3!�����

*UiILFD��1R���G
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*OLFHPLD��PJ�GO��HQ�HO�JUXSR�GH�UDWDV�D�OD�KRUD���SRU�WUDWDPLHQWR�
%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�

8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR������
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75$7$0,(172

)XHQWH� 'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV� $�HVWD�KRUD�VH�ORJUDQ�FDUDFWHUL]DU�ORV�PLVPRV�WUHV�JUXSRV�TXH�FRQ�OD�
KRUD�GRV��HO�SULPHUR�WLHQH�ORV�SURPHGLRV�GH�JOLFHPLD�PiV�DOWRV��\�VH�FRPSRQH�
GH� ORV� WUDWDPLHQWRV�'�$*8$�����������'�'DRQLO� ����������'����� ���������
'�����������������(O�VHJXQGR�JUXSR��SRVHH�YDORUHV�GH�JOLFHPLD�PiV�EDMRV�D�
ORV�SULPHURV�\�VH�FRPSRQH�GH�XQ�VROR�WUDWDPLHQWR��'����������������(O�WHUFHU�
JUXSR� SRVHH� ORV� YDORUHV� GH� JOLFHPLD� PiV� EDMRV� D� WRGRV� ORV� GHPiV� \� VH�
FRPSRQH� GH� ORV� WUDWDPLHQWRV� 12� ',$%e7,&26� �$1'(9$PU� 'XQFDQ��
3������

&RQ� UHVSHFWR� D� ORV� FDPELRV� GH� JOLFHPLD� GHVGH� OD� KRUD� FHUR�� VH� ORJUD�
GLVWLQJXLU� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH� ORV� WUDWDPLHQWRV� �$1'(9$�
3 ��������� � 6H� SUHVHQWDQ� WUHV� JUXSRV� GH� WUDWDPLHQWRV� �'XQFDQ� 3�������� (O�
SULPHU�JUXSR�OR�IRUPDQ�ORV�WUDWDPLHQWRV�TXH�EDMDURQ�OD�JOLFHPLD�\�VRQ�'������
�EDMy� ������� \� 1�'DRQLO� �EDMy� �������� � (O� VHJXQGR� JUXSR� GH� WUDWDPLHQWRV�



��

VXELy� OD� JOLFHPLD�� SHUR� QR� WDQWR� FRPR� HO� WHUFHUR�� HVWH� VHJXQGR� JUXSR� VH�
FRPSRQH�GH�ORV�WUDWDPLHQWRV��'�'DRQLO��VXELy��������'�������VXELy���������
1������ �VXELy� �������� 1����� �VXELy� �������� 1������ �VXELy� ������� \�
1�$*8$� �VXELy� �������� � (O� WHUFHU� JUXSR� IXH� HO� TXH� VXELy� PXFKR� PiV� OD�
JOLFHPLD��\�VH�FRPSRQH�GH�'�$*8$��VXELy��������\�'������VXELy��������

&RQ�UHVSHFWR�D�ORV�FDPELRV�GH�JOLFHPLD�GHVGH�OD�KRUD�XQR�\�GRV�SDUD�OD�
WUHV�� 12� VH� HQFRQWUy� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH� ORV� WUDWDPLHQWRV�
�$1'(9$� 3 �������� 3 ������� UHVSHFWLYDPHQWH��� � 6LQ� HPEDUJR�� VH� ORJUD�
DSUHFLDU�XQD�OLJHUD�DVRFLDFLyQ�HQWUH�HO�FDPELR�GH�JOLFHPLD�GH�OD�KRUD�GRV�D�OD�
KRUD� WUHV�\� OD�FDQWLGDG�GH�RULQD� �3 ���������PLHQWUDV�PDV�RULQD�PiV�EDMy� OD�
JOLFHPLD�

&2175$67(6�2572*21$/(6�
6RODPHQWH� XQR� GH� ORV� FRQWUDVWHV� HYDOXDGRV� SDUD� FRPSDUDU� QLYHOHV� GH�

JOLFHPLD�D�OD�KRUD�WUHV�IXH�VLJQLILFDWLYR�$*8$�YHUVXV�*58326�75$7$'26�
�$1'(9$� 3 ��������� HO� WUDWDPLHQWR� FRQ� DJXD� SRVHH� QLYHOHV� GH� JOLFHPLD�
VXSHULRUHV��ORV�RWURV�WUDWDPLHQWRV����

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD� FHUR� \� OD� KRUD� WUHV� UHVXOWy� VLJQLILFDWLYR� ����PJ� GH� 3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������
ORV� FDPELRV� GH� JOLFHPLD� IXHURQ� VXSHULRUHV� SDUD� ODV� UDWDV� GH� ����PJ� �VXELy�
�������TXH�ORV�FDPELRV�HQ�ODV�UDWDV�GH������PJ��EDMy��������

&RQ�UHVSHFWR�D�ORV�FRQWUDVWHV�TXH�HYDO~DQ�OD�LJXDOGDG�GH�ORV�FDPELRV�GH�
JOLFHPLD� HQWUH� OD� KRUD� XQR� D� OD� WUHV�� � \� OD� KRUD� GRV� D� OD� WUHV�� QLQJXQR� IXH�
HVWDGtVWLFDPHQWH�VLJQLILFDWLYR��$1'(9$�3!�����
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*UiILFD��1R���H
*OLFHPLD��PJ�GO��HQ�HO�JUXSR�GH�UDWDV�D�OD�KRUD���SRU�WUDWDPLHQWR�
%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�
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)XHQWH� 'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV� $�HVWD�KRUD�VH� ORJUDQ�FDUDFWHUL]DU� WUHV�JUXSRV��GLIHUHQWHV�D� OD�KRUD�
DQWHULRU��HO�SULPHUR�WLHQH�ORV�SURPHGLRV�GH�JOLFHPLD�PiV�DOWRV��\�VH�FRPSRQH�
GH� ORV� WUDWDPLHQWRV�'�$*8$� ����������'������ ���������'������ ��������\�
'�'DRQLO������������(O�VHJXQGR�JUXSR��SRVHH�YDORUHV�GH�JOLFHPLD�PiV�EDMRV�D�
ORV� SULPHURV� \� VH� FRPSRQH� GH� ORV� WUDWDPLHQWRV�� � '����� ���������� 1������
��������1�$*8$����������1���������������1�������������� �(O� WHUFHU�JUXSR�
SRVHH�ORV�YDORUHV�GH�JOLFHPLD�PiV�EDMRV�D�WRGRV�ORV�GHPiV \�VH�FRPSRQH�GHO�
WUDWDPLHQWR�1�'DRQLO����������$1'(9$PU�'XQFDQ��3������

&RQ�UHVSHFWR�D�ORV�FDPELRV�GH�JOLFHPLD�GH�HVWD�KRUD�D�SDUWLU�GH�ODV�KRUDV�
FHUR�� XQR� \� GRV�� QR� VH� ORJUD� GLIHUHQFLDU� FDPELRV� VLJQLILFDWLYRV� HQWUH� ORV�
WUDWDPLHQWRV��$1'(9$��3 ��������3 ��������3 �������UHVSHFWLYDPHQWH�����



��

6LQ�HPEDUJR��DO�HYDOXDU�ORV�FDPELRV�GH�JOLFHPLD�GH�OD�KRUD�WUHV�D�OD�KRUD�
FXDWUR��VH�HQFXHQWUD�GLIHUHQFLD�VLJQLILFDWLYD�HQWUH�ORV�WUDWDPLHQWRV��$1'(9$�
3 ��������� � 6H� HQFXHQWUDQ� WUHV� JUXSRV�GH� WUDWDPLHQWRV�� �(O�SULPHU�JUXSR� VH�
FRPSRQH�GH�ODV�UDWDV�FRQ�HO�WUDWDPLHQWR�'�����TXH�IXH�HO�TXH�PiV�GLVPLQX\y�
�EDMy� �������� � (O� VHJXQGR� JUXSR� VH� FRPSRQH� GH� WUDWDPLHQWRV� TXH� WDPELpQ�
GLVPLQX\HURQ�OD�JOLFHPLD��1������EDMy���������'�'DRQLO��EDMy��������1������
�EDMy��������1�$*8$��EDMy�������\�'�$*8$��QR�FDPELy����(O�WHUFHU�JUXSR�
SRVHH�FXDWUR�WUDWDPLHQWRV�TXH�DXPHQWDURQ�OD�JOLFHPLD��WUHV�GH�HOORV�VH�SXHGH�
GHFLU�TXH�HQ�IRUPD�GHVSUHFLDEOH��1�������VXELy��������1�'DRQLO��VXELy��������
'�������VXELy��������\�HO�FXDUWR�WUDWDPLHQWR��TXH�DXPHQWy OD�JOLFHPLD�HQ�XQD�
PD\RU�FDQWLGDG�IXH�'�������VXELy�������
&2175$67(6�2572*21$/(6�

/RV� FRQWUDVWHV� SDUD� FRPSDUDU� JOLFHPLD� QR� SUHVHQWDURQ� VLJQLILFDQFLD�
HVWDGtVWLFD��3!������
&RQ� UHVSHFWR� D� ORV� FRQWUDVWHV� TXH� HYDO~DQ� OD� LJXDOGDG� GH� ORV� FDPELRV� GH�
JOLFHPLD�HQWUH�OD�KRUD�FHUR�D�OD�FXDWUR��OD�KRUD�XQR�D�OD�FXDWUR��\�OD�KRUD�GRV�D�
OD�FXDWUR��QLQJXQR�IXH�HVWDGtVWLFDPHQWH�VLJQLILFDWLYR��$1'(9$�3!�����

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD�KRUD� WUHV�\� OD�KRUD�FXDWUR�UHVXOWy VLJQLILFDWLYR�����PJ�GH�3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������
ORV�FDPELRV�GH�JOLFHPLD�IXHURQ�SDUD�EDMDU�HQ�ODV�UDWDV�GH�����PJ��EDMy���������
PLHQWUDV�TXH�ORV�FDPELRV�HQ�ODV�UDWDV�GH������PJ�IXHURQ�SDUD�VXELU�OD�JOLFHPLD�
�VXELy��������

*UiILFD��1R���I
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*OLFHPLD��PJ�GO��HQ�HO�JUXSR�GH�UDWDV�D�OD�KRUD���SRU�WUDWDPLHQWR�
%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�

8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR������
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)XHQWH��'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV� $�OD�KRUD�FLQFR�VH�ORJUDQ�FDUDFWHUL]DU�WUHV�JUXSRV��HO�SULPHUR�WLHQH�
ORV� SURPHGLRV� GH� JOLFHPLD� PiV� DOWRV�� \� VH� FRPSRQH� GH� ORV� WUDWDPLHQWRV�
'�$*8$�����������'��������������\�'�����������������(O�VHJXQGR�JUXSR��
HV� HO� TXH� SRVHH� YDORUHV� GH� JOLFHPLD� LQWHUPHGLRV� \� VH� FRPSRQH� GH� XQ� VROR�
WUDWDPLHQWR��'�'DRQLO������������(O�WHUFHU�JUXSR�SRVHH�ORV�YDORUHV�GH�JOLFHPLD�
PiV� EDMRV� D� WRGRV� ORV� GHPiV� \� VH� FRPSRQH� GH� ORV� WUDWDPLHQWRV�� '�����
����������1�$*8$����������1��������������1��������������1���������������
\�1�'DRQLO����������$1'(9$PU�'XQFDQ��3������

&RQ� UHVSHFWR� D� ORV� FDPELRV�HQ� ORV�YDORUHV�GH�JOLFHPLD�GH�HVWD�KRUD�D�
SDUWLU� GH� OD� KRUD� FHUR�� QR� VH� HQFXHQWUDQ� GLIHUHQFLDV� VLJQLILFDWLYDPHQWH�
GLIHUHQWHV� HQWUH� ORV� WUDWDPLHQWRV� �$1'(9$�� 3 ��������� � � (Q� LJXDO� IRUPD��



��

WDPSRFR� KD\� GLIHUHQFLD� HQWUH� WUDWDPLHQWRV� FRQ� UHVSHFWR� D� ORV� FDPELRV�GH� OD�
KRUD���D�OD�KRUD����$1'(9$��3 �������

3RU�HO�FRQWUDULR��ORV�FDPELRV�GH�JOLFHPLD�HQWUH�OD�KRUD���D�OD�KRUD���VL�
SUHVHQWDQ� GLIHUHQFLD� VLJQLILFDWLYD� HQWUH� ORV� WUDWDPLHQWRV� �$1'(9$��
3 ����������6H�SUHVHQWDQ�WUHV�JUXSRV�GH�WUDWDPLHQWRV��(O�SULPHUR�OR�IRUPD�XQ�
VROR� WUDWDPLHQWR��'����� TXH� HV� HO� TXH� SUHVHQWD� HO�PD\RU� FDPELR� D� EDMDU� OD�
JOLFHPLD��EDMy�����������(O�VHJXQGR�JUXSR�VH�FRPSRQH�GH�VLHWH�WUDWDPLHQWRV��
WUHV�GH�HOORV�EDMDURQ�OD�JOLFHPLD��\�ORV�RWURV�FXDWUR�OD�VXELHURQ��'�'DRQLO�EDMy�
�������� '������ �EDMy� ������� 1����� �EDMy� ������ 1�$*8$� �VXELy� �������
1������ �VXELy� ������� 1������ �VXELy� ������ \� 1�'DRQLO�VXELy� �������� � (O�
WHUFHU� JUXSR� VH� FRPSRQH� GH� GRV� WUDWDPLHQWRV� TXH� VXELHURQ� OD� FDQWLGDG� GH�
JOLFHPLD��'�$*8$��VXELy��������\�'�������VXELy��������

7DPELpQ�VH�HQFRQWUy�TXH� ORV�FDPELRV�GH�JOLFHPLD�HQWUH� OD�KRUD���D� OD�
KRUD� �� SUHVHQWDQ� GLIHUHQFLD� VLJQLILFDWLYD� HQWUH� ORV� WUDWDPLHQWRV� �$1'(9$��
3 ��������'XQFDQ�3��������/D�YDULDEOH�',$�SUHVHQWD�XQD� OLJHUD�DVRFLDFLyQ�
FRQ�ORV�FDPELRV�GH�JOLFHPLD��3 ��������GHELGR�D�TXH�ORV�FXDWUR�SULPHURV�GtDV�
OD�JOLFHPLD�WHQGLy�D�VXELU�HQWUH�HVWDV�GRV�KRUDV��\�HQ�ORV�~OWLPRV�WUHV�GtDV�OD�
PLVPD�WHQGLy�D�EDMDU��WDPELpQ�3(62�SUHVHQWD�DVRFLDFLyQ�FRQ�ORV�FDPELRV�GH�
JOLFHPLD� �3 ��������� GHELGR� D� TXH� D� PD\RU� SHVR� PiV� WLHQGH� D� VXELU� OD�
JOLFHPLD�� �6H�SUHVHQWDQ� WUHV�JUXSRV�GH� WUDWDPLHQWRV��(O�SULPHUR� OR� IRUPD�XQ�
VROR� WUDWDPLHQWR��'����� TXH� HV� HO� TXH� SUHVHQWD� HO�PD\RU� FDPELR� D� EDMDU� OD�
JOLFHPLD��EDMy�����������(O�VHJXQGR�JUXSR�VH�FRPSRQH�GH�RFKR�WUDWDPLHQWRV��
FLQFR�GH�HOORV�EDMDURQ�OD�JOLFHPLD��\�ORV�RWURV�WUHV�OD�VXELHURQ��'�'DRQLO�EDMy�
�������� 1����� �EDMy� ������� 1������ �EDMy� ������� 1�$*8$� �EDMy� �������
1�������EDMy��������1�'DRQLO��VXELy��������'�$*8$��VXELy��������'������
�6XELy����������(O�WHUFHU�JUXSR�VH�FRPSRQH�GH�XQ�WUDWDPLHQWR�TXH�IXH�HO�TXH�
PiV�VXELy�OD�FDQWLGDG�GH�JOLFHPLD��'�������VXELy��������

$O� HYDOXDU� ORV� FDPELRV� GH� JOLFHPLD� HQWUH� OD� KRUD� �� D� OD� KRUD� �� VH�
HQFRQWUy� TXH� ORV� PLVPRV� SUHVHQWDQ� GLIHUHQFLD� VLJQLILFDWLYD� HQWUH� ORV�
WUDWDPLHQWRV� �$1'(9$�� 3 �������� 'XQFDQ� 3�������� � 6H� SUHVHQWDQ� WUHV�
JUXSRV�GH�WUDWDPLHQWRV��(O�SULPHUR�OR�IRUPD�XQ�VROR�WUDWDPLHQWR��'�����TXH�
HV� HO� TXH� SUHVHQWD� HO� PD\RU� FDPELR� D� EDMDU� OD� JOLFHPLD� �EDMy� �������� � (O�
VHJXQGR� JUXSR� VH� FRPSRQH� GH� RFKR� WUDWDPLHQWRV�� GRV� GH� HOORV� EDMDURQ� OD�
JOLFHPLD��XQR�QR�FDPELy�\�ORV�RWURV�FLQFR�OD�VXELHURQ��'�'DRQLO��EDMy��������
1�������EDMy��������1�'DRQLO��QR�FDPELy���1�$*8$��VXELy��������1������
�VXELy� ������� '�$*8$� �VXELy� ������� 1����� �VXELy� ������ '������ �6XELy�
�������� � (O� WHUFHU� JUXSR� VH� FRPSRQH� GH� XQ� WUDWDPLHQWR� TXH� IXH� HO� TXH�PiV�
VXELy�OD�FDQWLGDG�GH�JOLFHPLD��'�������VXELy�������
&2175$67(6�2572*21$/(6�



��

6RODPHQWH� XQR� GH� ORV� FRQWUDVWHV� HYDOXDGRV� SDUD� FRPSDUDU� QLYHOHV� GH�
JOLFHPLD� D� OD� KRUD� FLQFR� IXH� VLJQLILFDWLYR� ���� PJ� GH� 3/$17$� YHUVXV�
*58326� '(� 3/$17$� FRQ� ����� PJ� R� PiV� �$1'(9$� 3 ��������� HO�
WUDWDPLHQWR�FRQ�����PJ�SRVHH�QLYHOHV�GH�JOLFHPLD�PiV�EDMRV����������D��ORV�
RWURV�GRV�WUDWDPLHQWRV��SURPHGLR�GH�ORV�GRV �����������

&RQ�UHVSHFWR�D�ORV�FRQWUDVWHV�TXH�HYDO~DQ�OD�LJXDOGDG�GH�ORV�FDPELRV�GH�
JOLFHPLD� HQWUH� OD� KRUD� FHUR� D� OD� FLQFR�� QLQJXQR� IXH� HVWDGtVWLFDPHQWH�
VLJQLILFDWLYR��$1'(9$�3!�����

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD�XQR�\� OD� KRUD�FLQFR� UHVXOWy� VLJQLILFDWLYR�����PJ�GH�3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� �������� PLHQWUDV� TXH� OD�
JOLFHPLD�VXELy�HQ�ODV�UDWDV�GH������PJ��VXELy�������

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD� GRV� \� OD� KRUD� FLQFR� UHVXOWy� VLJQLILFDWLYR�����PJ�GH�3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� ��������� PLHQWUDV� TXH� OD�
JOLFHPLD� VXELy� HQ� ODV� UDWDV� GH� ����� PJ� �VXELy� �������� � 7DPELpQ� UHVXOWy�
OLJHUDPHQWH�VLJQLILFDWLYR�������PJ�GH�3/$17$�YHUVXV������PJ�GH�3/$17$��
�$1'(9$� 3 �������� OD� JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ����PJ� �EDMy�
�������PLHQWUDV�TXH�OD�JOLFHPLD�VXELy�HQ�ODV�UDWDV�GH������PJ��VXELy����������

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD� WUHV� \� OD� KRUD� FLQFR� UHVXOWy� VLJQLILFDWLYR�����PJ�GH�3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$ 3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� ��������� PLHQWUDV� TXH� OD�
JOLFHPLD� VXELy� HQ� ODV� UDWDV� GH� ����� PJ� �VXELy� �������� � 7DPELpQ� UHVXOWy�
VLJQLILFDWLYR�������PJ�GH�3/$17$�YHUVXV������PJ�GH�3/$17$���$1'(9$�
3 �������� OD� JOLFHPLD� VXELy�PHQRV� HQ� ODV� UDWDV� GH� �����PJ� �VXELy� ��������
PLHQWUDV�TXH�OD�JOLFHPLD�VXELy�PiV�HQ�ODV�UDWDV�GH������PJ��VXELy����������

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH�OD�KRUD�FXDWUR�\�OD�KRUD�FLQFR�UHVXOWy�VLJQLILFDWLYR�����PJ�GH�3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� �������� PLHQWUDV� TXH� OD�
JOLFHPLD� VXELy� HQ� ODV� UDWDV� GH� ����� PJ� �VXELy� �������� � 7DPELpQ� UHVXOWy�
VLJQLILFDWLYR�������PJ�GH�3/$17$�YHUVXV������PJ�GH�3/$17$���$1'(9$�
3 �������� OD� JOLFHPLD� VXELy�PHQRV� HQ� ODV� UDWDV� GH� �����PJ� �VXELy� ��������
PLHQWUDV�TXH�OD�JOLFHPLD�VXELy�PiV�HQ�ODV�UDWDV�GH������PJ��VXELy���������
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*OLFHPLD��PJ�GO��HQ�HO�JUXSR�GH�UDWDV�D�OD�KRUD���SRU�WUDWDPLHQWR�
%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�
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)XHQWH� 'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV� $�OD�KRUD�VHLV�VH�OH�ORJUDQ�FDUDFWHUL]DU�WUHV�JUXSRV��HO�SULPHUR�WLHQH�
ORV� SURPHGLRV� GH� JOLFHPLD� PiV� DOWRV�� \� VH� FRPSRQH� GH� ORV� WUDWDPLHQWRV�
'����������������'�$*8$�����������'����������������(O�VHJXQGR�JUXSR��HV�
HO� TXH� SRVHH� YDORUHV� GH� JOLFHPLD� LQWHUPHGLRV� \� VH� FRPSRQH� GH� VHLV�
WUDWDPLHQWRV�� '�'DRQLO� ��������� \� '����� ���������� 1�$*8$� ���������
1���������������1��������������\�1��������������HO�WHUFHU�JUXSR�SRVHH�ORV�
YDORUHV� GH� JOLFHPLD� LQWHUPHGLRV� PiV� EDMRV� \� VH� FRPSRQH� GHO� WUDWDPLHQWR��
1�'DRQLO����������$1'(9$PU�'XQFDQ��3�������

&RQ� UHVSHFWR� D� ORV� FDPELRV� GH� JOLFHPLD� HQWUH� OD� KRUD� FHUR� D� OD� KRUD�
FLQFR�VH�SUHVHQWDQ�GLIHUHQFLDV�OLJHUDPHQWH�VLJQLILFDWLYDV�HQWUH�ORV�WUDWDPLHQWRV�
�$1'(9$��3 ����������6H�SUHVHQWDQ�WUHV�JUXSRV�GH�WUDWDPLHQWRV��(O�SULPHUR�
OR�IRUPDQ�ORV�WUDWDPLHQWRV�TXH�WLHQGHQ�D�EDMDU�PiV�OD�JOLFHPLD��'������EDMy�
������� \� '�'DRQLO� �EDMy� �������� � (O� VHJXQGR� JUXSR� VH� FRPSRQH� GH� VLHWH�



��

WUDWDPLHQWRV��WRGRV�HOORV�VXELHURQ�OD�JOLFHPLD��1�'DRQLO��VXELy��������1������
�VXELy���������1������VXELy���������1�$*8$��VXELy���������1�������VXELy�
��������'�������VXELy��������\�'�$*8$��VXELy����������(O�WHUFHU�JUXSR�VH�
FRPSRQH�GH�XQ�WUDWDPLHQWR�TXH�IXH�HO�TXH�PiV�VXELy�OD�FDQWLGDG�GH�JOLFHPLD��
'�������VXELy���������

7DPELpQ�VH�HQFRQWUy�TXH� ORV�FDPELRV�GH�JOLFHPLD�HQWUH� OD�KRUD���D� OD�
KRUD� �� SUHVHQWDQ� GLIHUHQFLD� VLJQLILFDWLYD� HQWUH� ORV� WUDWDPLHQWRV� �$1'(9$��
3 ��������'XQFDQ�3��������/D�YDULDEOH�',$�SUHVHQWD�XQD� OLJHUD�DVRFLDFLyQ�
FRQ�ORV�FDPELRV�GH�JOLFHPLD��3 ��������GHELGR�D�TXH�ORV�FXDWUR�SULPHURV�GtDV�
OD�JOLFHPLD�WHQGLy�D�VXELU�HQWUH�HVWDV�GRV�KRUDV��\�HQ�ORV�~OWLPRV�WUHV�GtDV�OD�
PLVPD�WHQGLy�D�EDMDU���6H�SUHVHQWDQ�WUHV�JUXSRV�GH�WUDWDPLHQWRV��(O�SULPHUR�OR�
IRUPD�XQ�VROR�WUDWDPLHQWR��'�����TXH�HV�HO�TXH�SUHVHQWD�HO�PD\RU�FDPELR�D�
EDMDU� OD� JOLFHPLD� �EDMy� �������� � (O� VHJXQGR� JUXSR� VH� FRPSRQH� GH� VHLV�
WUDWDPLHQWRV�� WUHV� GH� HOORV� EDMDURQ� OD� JOLFHPLD�� \� ORV� RWURV� WUHV� OD� VXELHURQ��
'�'DRQLO� �EDMy� �������� 1�'DRQLO� �EDMy� �������1����� �EDMy� �������1������
�VXELy��������1�$*8$��VXELy��������\�1�������VXELy����������(O�WHUFHU�JUXSR�
VH� FRPSRQH� GH� WUHV� WUDWDPLHQWRV� TXH�PiV� VXELHURQ� OD� FDQWLGDG� GH� JOLFHPLD��
'�������VXELy��������'�$*8$��VXELy��������\�'�������VXELy���������

(QWUH�OD�KRUD���D�OD�KRUD���ORV�FDPELRV�GH�JOLFHPLD�SUHVHQWDQ�GLIHUHQFLD�
VLJQLILFDWLYD�HQWUH�ORV�WUDWDPLHQWRV��$1'(9$��3 ��������'XQFDQ�3��������6H�
SUHVHQWDQ�WUHV�JUXSRV�GH�WUDWDPLHQWRV��(O�SULPHUR�OR�IRUPDQ�GRV�WUDWDPLHQWRV�
TXH� SUHVHQWDQ� HO�PD\RU� FDPELR� D� EDMDU� OD� JOLFHPLD��'����� �EDMy� �������� \�
'�'DRQLO��EDMy����������(O�VHJXQGR�JUXSR�VH�FRPSRQH�GH�VLHWH�WUDWDPLHQWRV��
WUHV�GH�HOORV�EDMDURQ�OD�JOLFHPLD��\�ORV�RWURV�FXDWUR�OD�VXELHURQ��1������EDMy�
������� '�$*8$� �EDMy� ������� '������ �EDMy� ������� 1�$*8$� �VXELy� �������
1�������VXELy��������1�������VXELy��������\�1�'DRQLO� � ��VXELy��������� �(O�
WHUFHU� JUXSR� VH� FRPSRQH� GH� XQ� WUDWDPLHQWR� TXH� IXH� HO� TXH� PiV� VXELy� OD�
FDQWLGDG�GH�JOLFHPLD��'�������VXELy���������

7DPELpQ�VH�HQFRQWUy�TXH� ORV�FDPELRV�GH�JOLFHPLD�HQWUH� OD�KRUD���D� OD�
KRUD� �� SUHVHQWDQ� GLIHUHQFLD� VLJQLILFDWLYD� HQWUH� ORV� WUDWDPLHQWRV� �$1'(9$��
3 ��������'XQFDQ�3��������/D�YDULDEOH�',$�SUHVHQWD�XQD� OLJHUD�DVRFLDFLyQ�
FRQ�ORV�FDPELRV�GH�JOLFHPLD��3 ��������GHELGR�D�TXH�ORV�FXDWUR�SULPHURV�GtDV�
OD�JOLFHPLD�WHQGLy�D�VXELU�HQWUH�HVWDV�GRV�KRUDV��\�HQ�ORV�~OWLPRV�WUHV�GtDV�OD�
PLVPD�WHQGLy�D�EDMDU���6H�SUHVHQWDQ�WUHV�JUXSRV�GH�WUDWDPLHQWRV��(O�SULPHUR�OR�
IRUPD�XQ�VROR�WUDWDPLHQWR��'�����TXH�HV�HO�TXH�SUHVHQWD�HO�PD\RU�FDPELR�D�
EDMDU� OD� JOLFHPLD� �EDMy� ��������� � (O� VHJXQGR� JUXSR� VH� FRPSRQH� GH� RFKR�
WUDWDPLHQWRV��FXDWUR�GH�HOORV�EDMDURQ�OD�JOLFHPLD��\�ORV�RWURV�FXDWUR�OD�VXELHURQ��



��

'�'DRQLO��EDMy���������'�$*8$��EDMy���������1������EDMy��������1������
�EDMy��������1�$*8$� �VXELy��������1������ �VXELy��������1�'DRQLO� �VXELy�
�������'�������6XELy����������(O�WHUFHU�JUXSR�VH�FRPSRQH�GH�XQ�WUDWDPLHQWR�
TXH�IXH�HO�TXH�PiV�VXELy�OD�FDQWLGDG�GH�JOLFHPLD��'�������VXELy���������

(QWUH�OD�KRUD���D�OD�KRUD���ORV�FDPELRV�GH�JOLFHPLD�SUHVHQWDQ�GLIHUHQFLD�
VLJQLILFDWLYD� HQWUH� ORV� WUDWDPLHQWRV� �$1'(9$�� 3 ��������'XQFDQ� 3���������
6H� SUHVHQWDQ� WUHV� JUXSRV� GH� WUDWDPLHQWRV�� (O� SULPHUR� OR� IRUPD� XQ� VROR�
WUDWDPLHQWR��'�����TXH�HV�HO�TXH�SUHVHQWD�HO�PD\RU�FDPELR�D�EDMDU�OD�JOLFHPLD�
�EDMy���������(O�VHJXQGR�JUXSR�VH�FRPSRQH�GH�RFKR�WUDWDPLHQWRV��WUHV�GH�HOORV�
EDMDURQ� OD� JOLFHPLD�� \� ORV� RWURV� FLQFR� OD� VXELHURQ�� '�'DRQLO� �EDMy� ��������
'�$*8$��EDMy���������1�������EDMy��������1������VXELy��������1�$*8$
�VXELy� �������1������ �VXELy� �������1�'DRQLO� �VXELy� �������'������ �6XELy�
��������(O�WHUFHU�JUXSR�VH�FRPSRQH�GH�XQ�WUDWDPLHQWR�TXH�IXH�HO�TXH�PiV�VXELy�
OD�FDQWLGDG�GH�JOLFHPLD��'�������VXELy���������

$O�HYDOXDU� ORV�FDPELRV�GH�JOLFHPLD�HQWUH� OD�KRUD���D� OD�KRUD���12�VH�
HQFRQWUy�GLIHUHQFLD�VLJQLILFDWLYD�HQWUH�ORV�WUDWDPLHQWRV��$1'(9$��3 ���������
/D� YDULDEOH� $*8$� SUHVHQWD� DVRFLDFLyQ� FRQ� ORV� FDPELRV� GH� JOLFHPLD�
�3 ��������� GHELGR� D� TXH� D� PD\RU� DJXD� LQJHULGD� PiV� WLHQGH� D� EDMDU� OD�
JOLFHPLD���
&2175$67(6�2572*21$/(6�

6RODPHQWH� XQR� GH� ORV� FRQWUDVWHV� HYDOXDGRV� SDUD� FRPSDUDU� QLYHOHV� GH�
JOLFHPLD�D�OD�KRUD�VHLV�IXH�VLJQLILFDWLYR�����PJ�GH�3/$17$�YHUVXV�*58326�
'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$�3 ���������HO�WUDWDPLHQWR�FRQ�
���PJ� SRVHH� QLYHOHV� GH� JOLFHPLD� PiV� EDMRV� ��������� D� � ORV� RWURV� GRV�
WUDWDPLHQWRV��SURPHGLR�GH�ORV�GRV �����������

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD� FHUR� \� OD� KRUD� VHLV� UHVXOWy� VLJQLILFDWLYR� ����PJ� GH� 3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� �������� PLHQWUDV� TXH� OD�
JOLFHPLD�VXELy�HQ�ODV�UDWDV�GH������PJ�VXELy��������

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD� XQR� \� OD� KRUD� VHLV� UHVXOWy� VLJQLILFDWLYR� ����PJ� GH� 3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� �������� PLHQWUDV� TXH� OD�
JOLFHPLD�VXELy�HQ�ODV�UDWDV�GH������PJ��VXELy��������



��

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD� GRV� \� OD� KRUD� VHLV� UHVXOWy� VLJQLILFDWLYR� ���� PJ� GH� 3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� ��������� PLHQWUDV� TXH� OD�
JOLFHPLD� VXELy� HQ� ODV� UDWDV� GH� ����� PJ� �VXELy� �������� � 7DPELpQ� UHVXOWy�
OLJHUDPHQWH�VLJQLILFDWLYR�������PJ�GH�3/$17$�YHUVXV������PJ�GH�3/$17$��
�$1'(9$�3 �������� OD� JOLFHPLD�GLVPLQX\y�HQ� ODV� UDWDV�GH������PJ� �EDMy�
�������PLHQWUDV�TXH�OD�JOLFHPLD�VXELy�HQ�ODV�UDWDV�GH������PJ��VXELy�����������

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD� KRUD� WUHV� \� OD� KRUD� VHLV� UHVXOWy� VLJQLILFDWLYR� ���� PJ� GH� 3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� ��������� PLHQWUDV� TXH� OD�
JOLFHPLD� VXELy� HQ� ODV� UDWDV� GH� ����� PJ� �VXELy� ��������� � 7DPELpQ� UHVXOWy�
VLJQLILFDWLYR�������PJ�GH�3/$17$�YHUVXV������PJ�GH�3/$17$���$1'(9$�
3 �������� OD� JOLFHPLD� VXELy�PHQRV� HQ� ODV� UDWDV� GH� �����PJ� �VXELy� ��������
PLHQWUDV�TXH�OD�JOLFHPLD�VXELy�PiV�HQ�ODV�UDWDV�GH������PJ��VXELy�����������

'H� ORV�FRQWUDVWHV�TXH�HYDO~DQ� OD� LJXDOGDG�GH� ORV�FDPELRV�GH�JOLFHPLD�
HQWUH� OD�KRUD�FXDWUR�\� OD�KRUD�VHLV�UHVXOWy�VLJQLILFDWLYR�����PJ�GH�3/$17$�
YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV��$1'(9$��3 ���������OD�
JOLFHPLD� GLVPLQX\y� HQ� ODV� UDWDV� GH� ���� PJ� �EDMy� ������� PLHQWUDV� TXH� OD�
JOLFHPLD� VXELy� HQ� ODV� UDWDV� GH� ����� PJ� �VXELy� �������� � 7DPELpQ� UHVXOWy�
VLJQLILFDWLYR�������PJ�GH�3/$17$�YHUVXV������PJ�GH�3/$17$���$1'(9$�
3 �������� OD JOLFHPLD� VXELy� PHQRV� HQ� ODV� UDWDV� GH� ����� PJ� �VXELy� �������
PLHQWUDV�TXH�OD�JOLFHPLD�VXELy�PiV�HQ�ODV�UDWDV�GH������PJ��VXELy�����������
'H�ORV�FRQWUDVWHV�TXH�HYDO~DQ�OD�LJXDOGDG�GH�ORV�FDPELRV�GH�JOLFHPLD�HQWUH�OD�
KRUD�FLQFR�\�OD�KRUD�VHLV�QLQJXQR�UHVXOWy�VLJQLILFDWLYR�$1'(9$�3!�����
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���/D�HYDOXDFLyQ�GH�OD�WR[LFLGDG�DJXGD��'/����GH�OD�LQIXVLyQ�KRMDV�\�WDOOR�
GH� =HEULQD� 3HQGXOD� 6FKQL]O� �+LHUED� GH� 3ROOR�� UHDOL]DGD� HQ� UDWRQHV�
GHPXHVWUD�TXH�HVWD�SODQWD�QR�SRVHH�HIHFWR�Wy[LFR�FRQ�GRVLV�PHQRU�R�LJXDO�
D���J�NJ�GH�SHVR�

���$O�DGPLQLVWUDU�OD�LQIXVLyQ�GH�ODV�KRMDV�\�WDOOR�GH�=HEULQD�3HQGXOD�6FKQL]O�
�+LHUED� GH� 3ROOR�� HQ� HO� JUXSR� GH� UDWDV� GLDEpWLFDV�� VH� FRPSUREy� OD�
KLSyWHVLV� DOWHUQD� GHO� HVWXGLR�� GHPRVWUDQGR� TXH� SURGXFH� XQD� UHGXFFLyQ�
HVWDGtVWLFDPHQWH�VLJQLILFDWLYD�GH�OD�JOLFHPLD�

��� $�GRVLV�GH������PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�KRMDV�\�WDOOR�GH�=HEULQD�
3HQGXOD�6FKQL]O��RFXUUH�XQD�GLVPLQXFLyQ�GH�OD�JOLFHPLD�HQ�UDWDV�DOELQDV�
GLDEpWLFDV��GXUDQWH�ODV�SULPHUDV�FXDWUR�KRUDV�GHO�HVWXGLR�

���&RQ�OD�DGPLQLVWUDFLyQ�GH����PJ�NJ�GH�SHVR�GH�OD�LQIXVLyQ�GH�ODV�KRMDV�\�
WDOOR� GH� =HEULQD� 3HQGXOD� 6FKQL]O� �+LHUED� GH� 3ROOR�� DO� JUXSR� GH� UDWDV�
GLDEpWLFDV�VH�REVHUYD�TXH�OD�GLVPLQXFLyQ�GH�OD�JOLFHPLD�LQLFLD�HQ�OD�KRUD�
FXDWUR�DO�LJXDO�TXH�HO�JUXSR�FRQWURO�FRQ��'DRQLO��*OLEHQFODPLGD���HO�FXDO�
SHUVLVWH�KDVWD�OD�~OWLPD�KRUD�GHO�HVWXGLR�
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���6H�UHFRPLHQGD�FRQWLQXDU�FRQ�ODV�VLJXLHQWHV�IDVHV�GHO�PpWRGR�FLHQWtILFR�
SDUD�ORV�HVWXGLRV�H[SHULPHQWDOHV�ORJUDQGR�DVt�OD�YDOLGDFLyQ�GH�=HEULQD�
3HQGXOD�6FKQL]O��+LHUED�GH�3ROOR��FRPR�SODQWD�PHGLFLQDO�\�FRPR�XQD�
DOWHUQDWLYD�HQ�HO�WUDWDPLHQWR�GH�OD�'LDEHWHV�0HOOLWXV�

���$SR\DU� ORV�HVWXGLRV��TXH�FRPR�pVWH�� �SHUVLJXHQ�GDUOH�XWLOLGDG�D�WRGRV��
DTXHOORV� UHFXUVRV�QDWXUDOHV�FRQ�TXH�FXHQWD�QXHVWUR�SDtV�\�VREUH� WRGR�
FUHDU� DOWHUQDWLYDV� HQ HO� WUDWDPLHQWR� GH� P~OWLSOHV� SDWRORJtDV�� HQ� HVWH�
FDVR�OD�'LDEHWHV�0HOOLWXV�



��
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(Q�*XDWHPDOD�OD�=HEULQD�3HQGXOD�6FKQL]O��+LHUED�GH�3ROOR��HV�PX\�
XWLOL]DGD� SDUD� HO� WUDWDPLHQWR� GH� OD� 'LDEHWHV� VLQ� WHQHU� VXILFLHQWHV� EDVHV�
FLHQWtILFDV�TXH�IXQGDPHQWHQ�VX�XVR���3RU�HOOR�VH�GHFLGLy�UHDOL]DU�XQ�HVWXGLR�
H[SHULPHQWDO� LQGXFLHQGR� FRQ� DOR[DQR� OD� 'LDEHWHV� HQ� UDWDV� DOELQDV��
UHDOL]DGR�HQ�HO�%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�
GH�OD�XQLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��GXUDQWH�HO�PHV�GH�MXQLR�GHO�
DxR�������SDUD�GHVFULELU�HO�HIHFWR�TXH�WLHQH�OD�LQIXVLyQ�GH�ODV�KRMDV�\�WDOOR�
GH�HVWD�SODQWD�HQ�OD�JOLFHPLD�GH�ODV�UDWDV��REWHQLpQGRVH�TXH��OD�LQIXVLyQ�GH�
ODV� KRMDV� \� WDOORV� GH� =HEULQD� 3HQGXOD� 6FKQL]O� �+LHUED� GH� 3ROOR��
DGPLQLVWUDGD� D� UDWDV� GLDEpWLFDV� D� GRVLV� GH������PJ�NJ�GH�SHVR�SURGXFH�
XQD� VLJQLILFDWLYD� UHGXFFLyQ�GH� OD�JOLFHPLD�PiV�TXH� OD�GHO�JUXSR�FRQWURO�
�*OLEHQFODPLGD� D� ��PJ�NJ� GH� SHVR��� (VWH� HIHFWR� VH� REVHUYD� GXUDQWH� ODV�
FXDWUR�SULPHUDV�KRUDV�GHO�HVWXGLR��DVt�WDPELpQ�FRQ�GRVLV�GH����PJ�GH�OD�
SODQWD�\�*OLEHQFODPLGD�FRQ�OD�GRVLV�DQWHULRU���NJ�GH�SHVR��VH�REVHUYD�XQD�
GLVPLQXFLyQ�GH�OD�JOLFHPLD�D�SDUWLU�GH�OD�FXDUWD�KRUD�PDQWHQLpQGRVH�KDVWD�
HO�ILQDO�GHO�H[SHULPHQWR���&RQ�ORV�UHVXOWDGRV�SRVLWLYRV�GH�HVWH�HVWXGLR�VH�
WLHQH� OD�SULPHUD�IDVH�GHO�PpWRGR�H[SHULPHQWDO�SRU� OR�TXH�VH�UHFRPLHQGD�
GDUOH� VHJXLPLHQWR�SDUD�SRGHU�FRQWULEXLU�HQ�EHQHILFLR�GH� OD�SREODFLyQ�HQ�
JHQHUDO�\�VREUH�WRGR�EULQGDU�XQD�DOWHUQDWLYD�WHUDSpXWLFD�D�WRGRV�DTXHOORV�
TXH�VXIUHQ�GH�'LDEHWHV�0HOOLWXV�
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���$ORQ]R�-��7UDWDGR�GH�)LWRPHGLFLQD� %XHQRV�$LUHV�,1'8*5$)������������������������������������

����S���SS��������
���$Ot�%��7KH�HIIHFW�RQ�SODVPD�JOXFRVH��LQVXOLQ�DQG�JOXFDJRQ�OHYHOV�RI�
WUHDWPHQW�RI�GLDEHWLF�UDWV�ZLWK�WKH�PHGLFLQDO�SODQW�5KD]\D�VWULFWD�DQG�
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DUULED�GH�����PJ�GO�GH�JOLFHPLD����YHU�PiV�DGHODQWH�GHILQLFLyQ�GH�

KLSHUJOLFHPLD����
/D�FRQGLFLyQ� UDWD�GLDEpWLFD�VH�FRGLILFy�FRQ�XQ�³�´�\� OD�FRQGLFLyQ�

UDWD�12�GLDEpWLFD�VH�FRGLILFy�FRQ�³�´�
(O�SULQFLSDO�LQGLFDGRU�XWLOL]DGR�IXH�JOLFHPLD��D]~FDU�HQ�VDQJUH���PHGLGD�

HQ�PJ�GO���'H�DFXHUGR�FRQ�HO�GLVHxR�GHO�HVWXGLR��OD�JOLFHPLD�VH�PLGLy�GXUDQWH�
VLHWH�LQWHUYDORV�GH�WLHPSR�
³�´�KRUDV��LQLFLR�GHO�HVWXGLR��SUHYLR�D�DSOLFDU�HO�H[WUDFWR�GH�OD�SODQWD��*�
³�´ KRUD�GHVSXpV�GH�DSOLFDU�HO�H[WUDFWR��*�
³�´�KRUDV�GHVSXpV�GH�DSOLFDU�HO�H[WUDFWR��*�
³�´�KRUDV�GHVSXpV�GH�DSOLFDU�HO�H[WUDFWR��*�
³�´�KRUDV�GHVSXpV�GH�DSOLFDU�HO�H[WUDFWR��*�
³�´�KRUDV�GHVSXpV�GH�DSOLFDU�HO�H[WUDFWR��*�
³�´�KRUDV�GHVSXpV�GH�DSOLFDU�HO�H[WUDFWR��*�

/D�JOLFHPLD�DVt�PHGLGD�D� LQWHUYDORV�GH� WLHPSR�SHUPLWLy�HODERUDU�RWURV�
LQGLFDGRUHV� TXH� VH� UHVXPHQ� FRPR� ODV� GLIHUHQFLDV� GH� JOLFHPLD� HQWUH� ORV�
GLIHUHQWHV�WLHPSRV��SRU�HMHPSOR�
,QGLFDGRU�
'�����GLIHUHQFLD�GH�JOLFHPLD�HQWUH�KRUD�³�´�\�KRUD�³�´� ��*��± *�
'�����GLIHUHQFLD�GH�JOLFHPLD�HQWUH�KRUD�³�´�\�KRUD�³�´� ��*��± *�
'�����GLIHUHQFLD�GH�JOLFHPLD�HQWUH�KRUD�³�´�\�KRUD�³�´� ��*��± *�
'�����GLIHUHQFLD�GH�JOLFHPLD�HQWUH�KRUD�³�´�\�KRUD�³�´� ��*��± *�
'�����GLIHUHQFLD�GH�JOLFHPLD�HQWUH�KRUD�³�´�\�KRUD�³�´� ��*��± *�

3RU�RWUR�ODGR��GH�DFXHUGR�FRQ�HO�WHVW�GH�WROHUDQFLD�D�OD�JOXFRVD�OOHYDGR�D�
FDER� SUHYLR� D� LQLFLDU� HO� HVWXGLR� H[SHULPHQWDO� SDUD� HVWDEOHFHU� QLYHOHV�
QRUPDOHV�DQRUPDOHV� GH� JOXFRVD� HQ� UDWDV� FRQ� FRQGLFLRQHV� VHPHMDQWHV� D� ODV�
XWLOL]DGDV� HQ� HO� H[SHULPHQWR�� VH� GHWHUPLQy� ORV� YDORUHV� GH� JOLFHPLD� TXH�
FRUUHVSRQGHQ� D� KLSRJOLFHPLD� H� KLSHUJOLFHPLD�� � � (O� WHVW� GH� WROHUDQFLD� D� OD�
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JOXFRVD�XWLOL]y����UDWDV�VDQDV�D�ODV�FXDOHV�VH�OHV�PLGLy�OD�JOLFHPLD�D�XQ�WLHPSR�
FHUR� R� LQLFLDO� SUHYLR� D� VXPLQLVWUDU� JOXFRVD�� � /RV� QLYHOHV� GH� JOLFHPLD� VH�
PLGLHURQ� HQ� HVWH� JUXSR� GH� UDWDV� D� OD� KRUD�� GRV� \� WUHV� KRUDV� GH� KDEHU�
VXPLQLVWUDGR�OD�JOXFRVD���

3DUD� HVWDEOHFHU� OD� KLSHU� H� KLSRJOLFHPLD� VH� XWLOL]y� OD� PHWRGRORJtD�
HVWDGtVWLFD�GH�7XNH\� �������SDUD�HVWDEOHFHU�FDVRV�H[WUHPRV����3DUD�HVWDEOHFHU
KLSRJOLFHPLD� VH� XWLOL]y� ORV� YDORUHV� GH� JOLFHPLD� GH� ODV� UDWDV� SUHYLR� D� OD�
DGPLQLVWUDFLyQ�GH�JOXFRVD��GHELGR�D�TXH�HQ�HVWD�KRUD�VH�HQFXHQWUDQ�ORV�YDORUHV�
PDV�EDMRV�GH�JOLFHPLD����3DUD�HO�HVWDEOHFLPLHQWR�GH�OD�KLSHUJOLFHPLD�VH�XWLOL]y�
ORV� YDORUHV� GH� JOLFHPLD� GH� ODV� UDWDV� D� XQD� KRUD� GH� DGPLQLVWUDUVH� OD� JOXFRVD�
�GHELGR�D�TXH�HQ�HVWD�KRUD�VH�HQFXHQWUDQ� ORV�YDORUHV�Pi[LPRV�GH�JOLFHPLD�����
/D�GHILQLFLyQ�GH�KLSR�H�KLSHUJOLFHPLD�HV�OD�VLJXLHQWH�
+,32*/,&(0,$� �0HGLDQD�± ��UDQJR�LQWHUFXDUWLO�
+,3(5*/,&(0,$� �0HGLDQD�����UDQJR�LQWHUFXDUWLO�
+,32*/,&(0,$�� ������PJ�GO
+,3(5*/,&(0,$�! ����PJ�GO

/RV�UHVXOWDGRV�GHO�WHVW�GH�WROHUDQFLD�D�OD�JOXFRVD�VRQ�ORV�VLJXLHQWHV�
*/,&(0,$��PJ�GO��325�+25$
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3(5&(17,/���� ����� �����
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0(',$ ����� �����
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1 Tukey John., 1977. Exploratory Data Analysis.  Addison-Wesley, 
California  pp 43-46.



��

(67$1'$5

,1'8&&,Ï1�'(�',$%(7(6�
&RQ�HO�REMHWR�GH�HYDOXDU�HO�HIHFWR�GHO�DOR[DQR�HQ�ODV�UDWDV��\�FHUFLRUDUVH�

TXH� ODV� WUDWDGDV� FRQ� HVWH� IiUPDFR� SUHVHQWDUtDQ� GLDEHWHV�� VH� OOHYy� D� FDER� XQ
$1'(9$� \� XQ� DQiOLVLV� GH� UHJUHVLyQ� ORJtVWLFD�� � /RV� UHVXOWDGRV� VRQ� ORV�
VLJXLHQWHV�

7$%/$��� (VWDGtVWLFD�GHVFULSWLYD�GH�OD�JOLFHPLD��PJ�GO��GH�ORV�JUXSRV�FRQ�\�
VLQ�DOR[DQR��Q ���SRU�WUDWDPLHQWR�

7UDWDPLHQWR 0HGLD 'HVYLDFLyQ�
HVWiQGDU

3HUFHQWL
O���

3HUFHQWLO�
���

PHGLDQD
3HUFHQWLO�

��
+25$�&(52
$/2;$12 ������O ������ ���� ���� ����
6,1�
$/2;$12

������ ������ ��� ��� ��

7$%/$��� $1'(9$�SDUD�HYDOXDU�HIHFWR�GHO�DOR[DQR�
)8(17(�

'(�9$5,$�
&,Ï1

6XPD�GH�
FXDGUDGRV

*UDGRV�
GH�

OLEHUWDG
&XDGUDGR�
PHGLR

) 6LJQLILFDQFLD
�9DORU�3�

$/2;$12 ��������� � ��������� ������ ������
3HVR ������� � ������� ���� ������
(UURU ��������� �� �������
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7$%/$����5HJUHVLyQ�/RJtVWLFD�SDUD�HYDOXDU�HO�HIHFWR�GHO�DOR[DQR�
)8(17(�'(�
9$5,$&,Ï1

&RHILFLHQW
H

(UURU�(VWiQGDU 6LJQLILFDQFL
D

�9DORU�3�
&RQVWDQWH ������ ����� ������
$/2;$12 ���� ���� ������
3HVR ������ ������ ������

'H� OR� DQWHULRU� VH� GHGXFH� TXH� ODV� UDWDV� WUDWDGDV� FRQ� DOR[DQR� VH�
FRQYLUWLHURQ�HQ�UDWDV�GLDEpWLFDV�
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$1(;2�1R���
75$7$0,(1726�<�9$5,$%/(6�&21)8625$6

(O�HVWXGLR�H[SHULPHQWDO�HYDO~R�HO�HIHFWR�GH�FLQFR�WUDWDPLHQWRV�VREUH�OD�
JOLFHPLD�HQ�ODV�UDWDV��DGPLQLVWUiQGRVH�ORV�PLVPRV��WDQWR�D�XQ�JUXSR�GH�UDWDV�
GLDEpWLFDV� FRPR� D� XQR� GH� QR� GLDEpWLFDV�� � (O� FRQMXQWR� GH� WLSR� GH� UDWD�
�GLDEpWLFD�QR� GLDEpWLFD�� \� HO� WUDWDPLHQWR� DGPLQLVWUDGR�� GHILQHQ� ORV�
75$7$0,(1726�(67$',6,7,&26�(9$/8$'26��PLVPRV�TXH�VH�GHILQHQ�
DVt�

*58326 7LSR�GH�UDWD
� '�$*8$ 'LDEpWLFD
� '����PJ�GH��LQIXVLyQ�GH�OD�SODQWD 'LDEpWLFD
� '�����PJ�GH�LQIXVLyQ�GH�OD�SODQWD 'LDEpWLFD
� '�����PJ�GH�LQIXVLyQ�GH�OD�SODQWD 'LDEpWLFD
� '�'$21,/ 'LDEpWLFD
� 1�$*8$ 12�'LDEpWLFD
� 1����PJ�GH��LQIXVLyQ�GH�OD�SODQWD 12�'LDEpWLFD
� 1�����PJ�GH��LQIXVLyQ�GH�OD�SODQWD 12�'LDEpWLFD
� 1�����PJ�GH��LQIXVLyQ�GH�OD�SODQWD 12�'LDEpWLFD
�� 1�'$21,/ 12�'LDEpWLFD
3RU� RWUR� ODGR�� D WUDYpV� GHO� HVWXGLR� WDPELpQ� VH�PLGLy� YDULDEOHV� TXH� VH�

FRQVLGHUDEDQ�DVRFLDGDV�FRQ�ODV�FRQGLFLRQHV�GH�JOLFHPLD�GH�ODV�UDWDV��\�TXH�VH�
HYDOXDURQ�FRQ�HO�DQiOLVLV�HVWDGtVWLFR����
(VWDV�YDULDEOHV�IXHURQ�
� 3(62�LQLFLDO�GH�OD�UDWD�
� &20,'$�WRWDO�TXH�LQJLULHURQ�GXUDQWH�HO�WLHPSR�TXH�GXUy�HO�HVWXGLR����KRUDV�
� $*8$�WRWDO�TXH�WRPDURQ�GXUDQWH�HO�WLHPSR�TXH�GXUy�HO�HVWXGLR����KRUDV�
� 25,1$�WRWDO�TXH�H[FUHWDURQ�ODV�UDWDV�GXUDQWH�HO�WLHPSR�TXH�GXUy�HO�HVWXGLR�
���KRUDV�
� ',$�HQ�TXH�VH�OOHYy�D�FDER�XQD�UHSHWLFLyQ�GHO�HVWXGLR��/RV�GtDV�VH�FRQVLGHUDQ�
FRPR�³EORTXHV´�GHQWUR�GHO�GLVHxR�HVWDGtVWLFR�\�TXH�ORV�PLVPRV�QR�LQWHUDFW~DQ�
FRQ�ORV�WUDWDPLHQWRV��

&RQ� HO� REMHWR� GH� HQWHQGHU� PHMRU� OD� LQIOXHQFLD� GH� ODV� YDULDEOHV�
FRQIXVRUDV�HQ�HO�HVWXGLR�H[SHULPHQWDO��VH�SUHVHQWD�SULPHUR�XQD�HYDOXDFLyQ�GH�
ODV� PLVPDV� FRQ� UHVSHFWR� D� ORV� GLH]� GLIHUHQWHV� WUDWDPLHQWRV� HVWDGtVWLFRV�
HYDOXDGRV�
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*5$),&$��1R���
3HVR�GH�ODV�UDWDV�SRU�JUXSR�GH�WUDWDPLHQWR�

%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�
8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR�����
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3(62��JUV�
',$%(7,&$6 12�',$%(7,&$6

)XHQWH��'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV�� 6H� SXHGH� REVHUYDU� TXH� HO� SHVR� GH� ODV� UDWDV� HV� VLJQLILFDWLYDPHQWH�
VXSHULRU�HQ�HO�JUXSR�1�������������JUV���\�TXH�ORV�JUXSRV�'������������JUV��
\�'������ �������JUV�� SRVHHQ� ORV� YDORUHV�PiV� EDMRV� �$1'(9$��3 ��������
'XQFDQ�3��������$O�HYDOXDU�HO�PRGHOR�3(62� �75$7�',$�&20,'$�$*8$�
25,1$�� HO� SHVR� QR� PXHVWUD� DVRFLDFLyQ� FRQ� WUDWDPLHQWR� �$1'(9$�
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3 ���������\�OD�DVRFLDFLyQ�VLJQLILFDWLYD�PiV�ELHQ�VH�SUHVHQWD�FRQ�OD�FDQWLGDG�
GH�&20,'$�LQJHULGD��$1'(9$��3 ��������

*5$),&$��1R���
$OLPHQWR�FRQVXPLGR�GXUDQWH�ODV���KRUDV�GHO�HVWXGLR�SRU�ODV�UDWDV�

SRU�JUXSR�GH�WUDWDPLHQWR��%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�
)DUPDFLD�GH�OD�8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR�������
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�&20,'$��JUV� ',$%(7,&$6 12�',$%(7,&$6

)XHQWH��'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV�� $XQTXH� OD� 'LDEHWHV� SURGXFH� XQ� DXPHQWR� HQ� HO� FRQVXPR� GH�
DOLPHQWRV� �SROLIDJLD��� HQ� HVWH� HVWXGLR� VH� SXHGH� REVHUYDU� TXH� OD� FDQWLGDG� GH�
DOLPHQWR�FRQVXPLGR�HV� HVWDGtVWLFDPHQWH� VXSHULRU� HQ� ORV�JUXSRV�GH� UDWDV�12�
',$%e7,&$6�� 1�*/,%(1� ������JUV��� 1�$*8$� ����JUV�� \� 1������
�����JUV���\�TXH�HV�VLJQLILFDWLYDPHQWH�EDMR�HQ�ORV�FLQFR�JUXSRV�',$%(7,&26��
�$1'(9$�� 3 �������� 'XQFDQ� 3�������� $O� HYDOXDU� HO�PRGHOR� &20,'$�  �
75$7� ',$� 3(62� $*8$� 25,1$�� OD� FDQWLGDG� GH� FRPLGD� FRQVXPLGD� QR�
PXHVWUD� DVRFLDFLyQ� FRQ� WUDWDPLHQWR� �$1'(9$� 3 ��������� \� OD� DVRFLDFLyQ�
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VLJQLILFDWLYD� PiV� ELHQ� VH� SUHVHQWD� FRQ� HO� 3(62� �$1'(9$�� 3 �������� \�
FDQWLGDG�GH�$*8$�FRQVXPLGD��3 �������

*5$),&$��1R���
$JXD�FRQVXPLGD�GXUDQWH�ODV���KRUDV�GHO�HVWXGLR�SRU�ODV�UDWDV��SRU�JUXSR�
GH�WUDWDPLHQWR��%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�

GH�OD�8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR������
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)XHQWH��'DWRV�REWHQLGRV�HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV�� (Q� OD� 'LDEHWHV� H[LVWH� XQ� DXPHQWR� HQ� HO� FRQVXPR� GH� OtTXLGRV�
�SROLGLSVLD���VLQ�HPEDUJR�HQ�HVWH�HVWXGLR�VH�SXHGH�REVHUYDU�TXH�OD�FDQWLGDG�GH�
DJXD� FRQVXPLGD� IXH� HVWDGtVWLFDPHQWH� VXSHULRU� HQ� ORV� JUXSRV� 1�$*8$�
������PO��\�1�*/,%(1���������$1'(9$��3 ��������'XQFDQ�3�������
$O� HYDOXDU� HO� PRGHOR� $*8$�  � 75$7� ',$� &20,'$� 3(62� 25,1$�� OD�
FDQWLGDG� GH� $*8$� FRQVXPLGD� 6,� PXHVWUD� DVRFLDFLyQ� FRQ� WUDWDPLHQWR�
�$1'(9$� 3 ��������� FDQWLGDG� GH� &20,'$� FRQVXPLGD� �3 �������� \��
FDQWLGDG�GH�25,1$��3 ��������
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*5$),&$��1R���
2ULQD�DFXPXODGD�GXUDQWH�ODV���KRUDV�GHO�HVWXGLR�SRU�ODV�UDWDV��SRU�JUXSR�
GH�WUDWDPLHQWR��%LRWHULR�GH�OD�)DFXOWDG�GH�&LHQFLDV�4XtPLFDV�\�)DUPDFLD�GH�OD�8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD��MXQLR������
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25,1$��PO�
',$%(7,&$6 12�',$%(7,&$6

)XHQWH� 'DWRV�REWHQLGRV HQ�HO�WUDEDMR�GH�FDPSR�
$QiOLVLV� 6H� SXHGH� REVHUYDU� TXH� OD� FDQWLGDG� GH� RULQD� HV� HVWDGtVWLFDPHQWH�
VXSHULRU� HQ� ORV� FLQFR� JUXSRV� ',$%e7,&26�� HQ� UHODFLyQ� FRQ� ORV� 12�
',%e7,&26� �$1'(9$�� 3 ��������'XQFDQ�3��������$O� HYDOXDU� HO�PRGHOR�
25,1$�  � 75$7� ',$� &20,'$� 3(62� $*8$�� OD� FDQWLGDG� GH� 25,1$� 6,�
PXHVWUD� DVRFLDFLyQ� FRQ� WUDWDPLHQWR� �$1'(9$� 3 ��������� \� FDQWLGDG� GH�
$*8$�LQJHULGD��3 ��������

$1(;2�1R���
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$1È/,6,6�(67$',67,&2
(O�SULPHU�DQiOLVLV�HVWDGtVWLFR�XWLOL]DGR�VLUYLy�SDUD�HYDOXDU�HO�HIHFWR�GHO�

DOR[DQR� VREUH� ODV� UDWDV�� SDUD� SURYRFDU� OD� FRQGLFLyQ� GLDEpWLFD�� � 3DUD� HOOR� VH�
XWLOL]y�XQ�PRGHOR�GH�UHJUHVLyQ�ORJtVWLFD�\�XQ�DQiOLVLV�GH�YDULDQ]D��$1'(9$����
$�WUDYpV�GH�DPERV�SURFHGLPLHQWRV�VH�HYDOXy�ORV�VLJXLHQWHV�PRGHORV�
&RQ�UHJUHVLyQ�ORJtVWLFD�
',$%(7(6� �FRQVWDQWH���$/2;$12���3(62
'RQGH�',$%(7(6��FRQGLFLyQ�GLDEpWLFD�6,���12��FRGLILFDGD�FRQ�³�´�\�³�´
$/2;$12���DGPLQLVWUDFLyQ�GH�DOR[DQR��6,���12
&RQ�$1'(9$�
*OLFHPLD� �$/2;$12�3(62

'H� DFXHUGR� FRQ� HO� GLVHxR� GHO� HVWXGLR� SODQLILFDGR�� VH� WLHQH� XQ� GLVHxR�
H[SHULPHQWDO� GH� VHJXLPLHQWR� R� PHGLGDV� UHSHWLGDV�� � 3RU� OR� TXH� HO�
SURFHGLPLHQWR� DGHFXDGR� HV� XWLOL]DU� HO� DQiOLVLV� GH� YDULDQ]D� �$1'(9$�� SDUD�
PHGLGDV�UHSHWLGDV��$1'(9$PU����0LVPR�TXH�IXH�HPSOHDGR�FRPR�VH�REVHUYD�
PiV�DGHODQWH�

3RU� RWUR� ODGR�� HO� REVHUYDU� VROR� ORV� UHVXOWDGRV� GHO� $1'(9$PU�� � QR�
SHUPLWtD�HVWDEOHFHU�HQ�IRUPD�FODUD�ORV�FDPELRV�TXH�VH�GDEDQ�HQ�ODV�UDWDV�FRQ�HO�
SDVR� GH� ODV� KRUDV� GXUDQWH� HO� HVWXGLR�� SRU� OR� TXH� HO� DQiOLVLV� HVWDGtVWLFR� VH�
FRPSOHPHQWy�FRQ�$1'(9$V�VHQFLOORV�TXH�HYDO~DQ�ORV�UHVXOWDGRV�REWHQLGRV�
HQ�FDGD�XQD�GH�ODV�KRUDV�PHGLGDV�

(Q�HO�FDVR�GHO�$1'(9$PU�VH�WRPy�HQ�FXHQWD�ODV�YDULDEOHV�FRQIXVRUDV�
HQ�HO�PRGHOR�
02'(/2�(9$/8$'2�
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(Q�HO�FDVR�GH�ORV�$1'(9$�VHQFLOORV��VH�HYDOXy�ORV�VLJXLHQWHV�PRGHORV�
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'H�ORV�PRGHORV�HYDOXDGRV�FRQ�ORV�GLIHUHQWHV�$1'(9$�TXH�UHVXOWDURQ�
HVWDGtVWLFDPHQWH� VLJQLILFDWLYRV� SDUD� 75$7�� VH� SURFHGLy� D� GHWHUPLQDU� FXiO�
WUDWDPLHQWR�HUD�HO�GLIHUHQWH��D�WUDYpV�GH�GRV�SURFHGLPLHQWRV���HQ�OD�HYDOXDFLyQ�
GH�HVWRV�FRQWUDVWHV�VH�WUDEDMy�FRQ�XQ�QLYHO�GH�VLJQLILFDQFLD�GHO������DOID ������
\D� TXH� VH� FRQVLGHUy� LPSRUWDQWH� XQ� PD\RU� FRQWURO� VREUH� HO� HUURU� WLSR� ,,��
����&RPSDUDFLRQHV�P~OWLSOHV��XVDQGR�ODV�SUXHEDV�GH�'81&$1�\�7XNH\�
���&RPSDUDFLRQHV�RUWRJRQDOHV��FRQWUDVWHV����(VWRV�VRODPHQWH�VH�OOHYDURQ��FDER�
FRQ�ORV�JUXSRV�GH�UDWDV�',$%e7,&$6���6LHQGR��ORV�FRQWUDVWHV��ORV�VLJXLHQWHV�
D��$*8$�YHUVXV�*58326�75$7$'26
E��*58326�75$7$'26�&21�3/$17$�YHUVXV�*/,%(1&/$0,'$
F������PJ�GH�3/$17$�YHUVXV�*58326�'(�3/$17$�FRQ������PJ�R�PiV
G�������PJ�GH�3/$17$�YHUVXV������PJ�GH�3/$17$
(O�PRGHOR�GH�UHJUHVLyQ�ORJtVWLFD�VH�HYDOXy�FRQ�HO�VRIWZDUH�/2*,67,&��

3DUD� UHDOL]DU� ORV�$1'(9$PU�� VH� XWLOL]y� HO� VRIWZDUH�6$6� �� 3DUD� ORV�
$1'(9$�VH�XWLOL]y�HO�VRIWZDUH�6$6�SDUD�HYDOXDU�ORV�PRGHORV�FRQ�YDULDEOHV�
FRQIXVRUDV��\�HO�SURJUDPD�(3,�,1)2� SDUD�HYDOXDU�ORV�PRGHORV�VLQ�pVWDV�
2 LOGISTIC, versión 3.11E.   By Gerard E. Dallal.
3 SAS: Software estadístico, versión 6.03.  SAS Institute
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���,QGLFDGRUHV�\�PRGHORV�HVWDGtVWLFRV�
$�FRQWLQXDFLyQ�VH�SUHVHQWD�HO�UHVXPHQ�GH�OD�HVWDGtVWLFD�GHVFULSWLYD�\�ORV�

UHVXOWDGRV�GHO�$1'(9$PU��TXH�HYDOXy�HO�VLJXLHQWH�PRGHOR�
*��*��*��*��*��*��*�� �75$7�',$�&20,'$�3(62�$*8$�25,1$�
7$%/$� ��� (VWDGtVWLFD� GHVFULSWLYD� GH� ODV� JOLFHPLDV� �PJ�GO��� SRU� KRUD� GH�
REVHUYDFLyQ��(O�WDPDxR�GH�PXHVWUD�SDUD�FDGD�WUDWDPLHQWR�\ KRUD�HV�GH�Q ��
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4 EPI INFO: versión 6.04c.  Center for Disease Control (CDC), Atlanta
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'H�OD�WDEOD�GH�$1'(9$PU�DQWHULRU��VH�SXHGH�GHGXFLU�OR�VLJXLHQWH�
$O� PHQRV� XQR� GH� ORV� WUDWDPLHQWRV� HV� GLIHUHQWH� �3 ��������� � � /D� GLIHUHQFLD�
SULQFLSDOPHQWH�VH�GHEH�D�SUHVHQFLD�GH�ORV�GRV�JUDQGHV�JUXSRV�FRQ�ORV�TXH�VH�
GHILQLy� HO� HVWXGLR� H[SHULPHQWDO�� GLDEpWLFRV� \� 12� GLDEpWLFRV�� /DV� YDULDEOHV�
FRQIXVRUDV�HYDOXDGDV�QR�SUHVHQWDURQ�DVRFLDFLyQ�FRQ�OD�JOLFHPLD��3�!������
6H� SUHVHQWy� XQD� LQWHUDFFLyQ� VLJQLILFDWLYD� HQWUH� WUDWDPLHQWR� \� ODV� KRUDV�
HYDOXDGDV� �3 ��������� � /D� LQWHUDFFLyQ� VH� GHEH� DO� FDPELR� GH� OD� JOLFHPLD� HQ�
DOJXQRV�JUXSRV�FRQIRUPH�SDVD�HO�WLHPSR��SRU�HMHPSOR�VH�SXHGH�REVHUYDU���YHU�
JUiILFDV���PiV�DGHODQWH��TXH�1�*/,%(1�HV�HO�JUXSR�TXH�PiV�EDMR� WLHQH� OD�
JOLFHPLD�GXUDQWH�ODV�KRUDV����D�OD����HQ�LJXDO�IRUPD�'�$*8$�WLHQH�ORV�YDORUHV�
PiV� DOWRV� GXUDQWH� ODV� PLVPDV� KRUDV�� (O� $1'(9$PU� WDPELpQ� GD�
FRPSDUDFLRQHV�P~OWLSOHV��SUXHED�GH�'81&$1�\�7XNH\��SDUD�FRPSDUDU�FDGD�
XQR�GH�ORV�WUDWDPLHQWRV�SRU�KRUD�HYDOXDGD�

*/26$5,2
� 7D[RQRPtD��yUGHQ��RUGHQDFLyQ��OH\��QRUPD�
� 1XGR��VLWLR�GHO�WDOOR�R�UDPD�GHO�FXDO�VDOHQ�ODV�KRMDV�
� 5Dt]�ILEURVD��DTXHO�TXH�WLHQH�PXFKDV�UDPLILFDFLRQHV�
� +RMD�VLPSOH��FRQVWLWXLGD�SRU�XQD�VROD�OiPLQD�
� +RMD�HQWHUD��KRMD�FRQ�XQ�PDUJHQ�FRQWLQXR��QR�GHQWDGR�
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�%DVH� HQYDLQDGRUD� WXEXODU�� FRQMXQWR� WXEXODU� GH� YDLQDV� IROLDUHV�
DPSOH[LFDXOHV�GH�DOJXQDV�SDOPDV��TXH�FXEUH�DO�WDOOR�FRQ�XQ�WXER�YHUGH�HQ�OD�
SDUWH�DSLFDO�
� (OLJXODGD��yUJDQR�R�FXHUSR�HQ�IRUPD�GH�OHQJ�HWD�
� +RMD�LQYROXWD��KRMD�TXH�VH�HQFRUYD�SRU�VXV�ERUGHV�KDFLD�HO�KD]��FDUD�LQWHUQD�
R�VXSHULRU�
� +RMD�FRQYROXWD��KRMD�TXH�HQ�OD�YHUQDFLyQ��HVWi�HQUROODGD�ORQJLWXGLQDOPHQWH�
IRUPDQGR�XQ�WXER�
� ,QIORUHVFHQFLD��PRGR� GH� SRUWDU� ODV� IORUHV�� 6LVWHPD� GH� DJUXSDFLyQ� GH� ODV�
IORUHV�
� &LPDV� KHOLFRLGHV�� LQIORUHVFHQFLD� GHWHUPLQDGD�� VLPSRGLDO�� FX\DV� UDPDV�
ODWHUDOHV�VH�GHVDUUROODQ�GH�XQ�PLVPR�ODGR��VXUJLHQGR�DOWHUQDWLYDPHQWH�D�XQR�\�
RWUR�ODGR�GHO�HMH�PDGUH��OODPDGD�EyVWUL[�FXDQGR�ODV�UDPLWDV�QR�HVWDQ�WRGDV�HQ�
XQ�PLVPR�SODQR�
� 7LUVR��SDQtFXOD�FRPSDFWD�\�PDV�R�PHQRV�FRPSXHVWD��R�PiV�FRUUHFWDPHQWH��
XQ�DJUHJDGR�VHPHMDQGR�XQD�SDQtFXOD�FRQ�HO�HMH�SULQFLSDO�LQGHWHUPLQDGR�\�ORV�
ODWHUDOHV�GHWHUPLQDGRV�
� )ORUHV�DFWLQRPRUIDV�� IORU� UHJXODU�� VLPpWULFD��SRU� OR�PHQRV�FRQ�GRV�R�PiV�
SODQRV�GH�VLPHWUtD�
�)ORUHV� ]LJRPRUIDV�� IORUHV� GLYLVLEOHV� HQ�PLWDGHV� LJXDOHV� SRU� XQ� VROR�SODQR��
SRU�OR�JHQHUDO�D�OR�ODUJR�GH�XQD�OtQHD�DQWHURSRVWHULRU�
� 3ROtJDPDV��SRUWDQGR�IORUHV�XQL�\�ELVH[XDOHV�HQ�OD�PLVPD�SODQWD�
� 6pSDOR�FRQQDWR��XQLGR��IXVLRQDGR��HQ�SDUWtFXODV�
� 3pWDOR�XQJXLFXODGR��SURYLVWR�GH�XxD�
� (VWDPEUH�+LSyJLQR��QDFLHQGR�VREUH�HO�UHFHSWiFXOR��R�GHEDMR�GHO�RYDULR�
� (SLSpWDOR��QDFLHQGR�R�VXUJLHQGR�GH�ORV�SpWDORV�R�OD�FRUROD�
� (VWDPLQRGLR��HVWDPEUH�HVWpULO�
� 2YDULR�V~SHUR��HV�XQ�RYDULR�OLEUH�GH�FiOL]�R�FRUROD�\�XQLGR�DO�UHFHSWiFXOR�
VyOR�SRU�VX�EDVH�
� /yFXOR��FRPSDUWLPLHQWR�R�FHOGD�GH�XQ�RYDULR��DQWHUD�R�IUXWR�
� )UXWR�LQGHKLVFHQWH��HO�TXH�UHJXODUPHQWH�QR�VH�DEUH�
� 0LFUySLOR��DEHUWXUD�GH�ORV�WHJXPHQWRV�HQ�HO�UXGLPHQWR�VHPLQDO�
� (PEULRWHJLR�� FDOORVLGDG� GLVFRLGH� HQ� OD� WHVWD� GH� OD� VHPLOOD� GH� HVSHFLHV� GH�
&RPPHOLQDFHDH�\�0D\DFDFHDH�
� %UiFWHD�� yUJDQR� IROHDU� VXE\DFHQWH� D� HVWUXFWXUDV� UHSURGXFWRUDV�� \D� VHDQ�
LQIORUHVFHQFLDV�R�IORUHV�
� 6pVLO��TXH�FDUHFH�GH�SLH�R�VRSRUWH�
� 7DOORV� GHFXPEHQWHV�� UHFOLQDGR� R� SRVWUDGR� VREUH� HO� VXHOR� SHUR� FRQ� HO�
H[WUHPR�GLVWDO�DVFHQGHQWH�
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� %UDFWHROD�� EUiFWHD� TXH� VXUJH� GH� XQ� HMH� VHFXQGDULR�� FRPR� HQ� HO� SHGtFHOR��
'LPLQXWLYR�GH�EUiFWHD�
� 6pSDOR�KLDOLQR��WUDQVO~FLGR�FXDQGR�YLVWR�HQ�OX]�WUDQVPLWLGR�R�WUDQVSDUHQWH�
� 6pSDOR�FRQQLYHQWH��DFHUFiQGRVH�XQR�DO�RWUR�R�FRQYHUJLHQGR��WRFiQGRVH�SHUR�
QR�IXVLRQiQGRVH�
� /RERV�GH�ORV�SpWDORV��VHJPHQWR�SRFR�SURIXQGR�\�UHGRQGHDGR�GHO�ERUGH�GH�OD�
FRUROD�R�HO�FiOL]�
� *ODEUD��GHVSURYLVWR�GH�HVFDPDV�����

7(67�'(�72/(5$1&,$�$�/$�*/8&26$
2%-(7,92�

(VWD� SUXHED� WLHQH� SRU� REMHWR� HVWDEOHFHU� OD� FDSDFLGDG� GHO� VLVWHPD� SDUD�
PDQHMDU� XQD� GRVLV� ILMD� GH� JOXFRVD�� DGPLQLVWUDGD� SRU� OD� ERFD� R� SRU� YtD�
LQWUDYHQRVD��HQ�FRQGLFLRQHV�HVWiQGDU�
,1',&$&,21(6�

D��*OXFRVXULD�
E��+LSHUJOLFHPLD��UHYHODGD�HQ�HO�H[DPHQ�GH�UXWLQD�
F��2EHVLGDG�LQH[SOLFDEOH�
G��'LDEHWHV�
H��'LDEHWHV�UHQDO�
I�� +LSHU�H�KLSRWLURLGLVPR�
J��(QIHUPHGDG�GH�$GGLVRQ�
K��$OWHUDFLRQHV�KLSRILVDULDV�

352&(',0,(172�
(O� SDFLHQWH� VH� SUHVHQWD� HQ� OD� PDxDQD� HQ� D\XQDV�� 6H� OH� H[WUDH� VDQJUH�

YHQRVD�SDUD�GHWHUPLQDU�OD�FRQFHQWUDFLyQ�GH�D]~FDU�HQ�D\XQDV��VH�DGPLQLVWUD�GH�
��D������JU��GH�JOXFRVD�SRU�NLOR�GH�SHVR�HQ�VROXFLyQ�DFXRVD��3RVWHULRUPHQWH�VH�
PLGH�OD�JOLFHPLD�D�OD�KRUD��GRV�KRUDV�\�WUHV�KRUDV�
5(68/7$'2�
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/RV�LQGLYLGXRV�QRUPDOHV�SUHVHQWDQ�HQ�VXV�FXUYDV�XQD�DOWXUD�Pi[LPD�D�OD�
TXH�OOHJDUi�OD�FRQFHQWUDFLyQ�GH�D]~FDU�VDQJXtQHR��DOFDQ]DGD�OD�FXDO�VHUi�PiV�
LQWHQVR� HO� SURFHVR� GH� XWLOL]DFLyQ� TXH� HO� GH� DEVRUFLyQ� �DXPHQWR� GHO� D]~FDU�
VDQJXtQHR���FRQ�OD�FRQVLJXLHQWH�GLVPLQXFLyQ�GHO�QLYHO�GH�JOLFHPLD�

/RV� GLDEpWLFRV� VH� FRPSRUWDQ� GLIHUHQWH�� SXHVWR� TXH� QR� SUHVHQWDQ� QLYHO�
Pi[LPR� GHO� D]~FDU� VDQJXtQHR� \� WDQWR� OD� DOWXUD� FRPR� OD� GXUDFLyQ� GH� OD�
KLSHUJOLFHPLD� DXPHQWDQ� SDUDOHODPHQWH� DO� DXPHQWR� GH� OD� GRVLV� GH� JOXFRVD�
VXPLQLVWUDGD�� � 5HVXOWD� ~WLO� OD� GHWHUPLQDFLyQ� FRPSOHWD� GH� OD� FXUYD� GH� OD�
JOLFHPLD��DO�HVWDEOHFHU�HO�SLFR�H[DFWR�GH�OD�KLSHUJOLFHPLD��@

@ &KRF�(�� 3UXHED� GH� WROHUDQFLD� D� OD� JOXFRVD� 'HSDUWDPHQWR� GH� /DERUDWRULR� FOtQLFR���
+RVSLWDO�5RRVHYHOW��*XDWHPDOD���)ROOHWR�GRFHQWH�������
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$1(;2�1R���
()(&72�'(�/$�=(%5,1$�3(1'8/$�6FKQL]O
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