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(VWH� FDStWXOR� p� R� SULPHLUR� GHVWH� PDWHULDO� D� DSUHVHQWDU� LQIHUrQFLDV��
XWLOL]DQGR DV� WpFQLFDV�� RV� FRQFHLWRV� H� RV� UHVXOWDGRV� DSUHVHQWDGRV� QRV� FDStWXORV�
SUpYLRV��(VWH�FDStWXOR��SRU�HVWDU LQWLPDPHQWH�UHODFLRQDGR�j LQIHUrQFLD�HVWDWtVWLFD��
RX� VHMD�� p� YROWDGR� SDUD� REWHQomR� GH� FRQFOXV}HV� YiOLGDV� SDUD� D� SRSXODomR� FRP�
EDVH� QDV� LQIRUPDo}HV� DPRVWUDLV�� $V� LQIHUrQFLDV� UHDOL]DGDV� QHVWH� FDStWXOR� VmR�
UHODWLYDV� D� YHWRU� SRSXODFLRQDO� GH� PpGLDV H� QRV� VHXV� FRPSRQHQWHV�� 8PDV� GDV�
PHQVDJHQV�FHQWUDLV�GD�DQiOLVH�PXOWLYDULDGD��TXH�GHYHUi�VHU�DERUGDGD�QHVWH�H�QRV�
SUy[LPRV� FDStWXORV�� p� TXH� S� YDULiYHLV� FRUUHODFLRQDGDV� GHYHP� VHU� DQDOLVDGDV�
VLPXOWDQHDPHQWH�

�������� ,,QQIIHHUUrQFrQFLLDDV� VV� VREREUUH�H� PPpGpGLLD� GH� XD� GH� XPPD� SRSXD� SRSXOODomR�DomR�QRQRUUPPDDOO
1HVWD� VHomR� VHUmR DERUGDGRV RV� WHVWHV� GH� VLJQLILFkQFLD� H� D�

REWHQomR�GH�LQWHUYDORV�GH�FRQILDQoD��,&��SDUD�D�PpGLD�GH�XPD�SRSXODomR�QRUPDO��
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XP�SRVVtYHO�YDORU��SODXVtYHO��SDUD�D�YHUGDGHLUD�PpGLD�SRSXODFLRQDO�GHVFRQKHFLGD��
'R� SRQWR� GH� YLVWD� GRV� WHVWHV� GH� KLSyWHVHV� HVWH� SUREOHPD� SRGH� VHU� DERUGDGR�
DWUDYpV�GR�WHVWH�
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2�WHVWH�HP�TXHVWmR�VHJXH�D�GLVWULEXLomR�GH�W�VWXGHQW�FRP�Q���JUDXV�
GH�OLEHUGDGH��$�KLSyWHVH�+� VHUi�UHMHLWDGD�VH�R�YDORU�REVHUYDGR�GH�_W_�H[FHGHU�XP�SRQWR� SHUFHQWXDO� HVSHFLILFDGR� GD� GLVWULEXLomR� GH� W�VWXGHQW� FRP� Q��� JUDXV� GH�
OLEHUGDGH��*/��

$QDORJDPHQWH�� FRQVLGHUDQGR� DJRUD� D� GLVWkQFLD� TXDGUDGD�GD�PpGLD�
DPRVWUDO� ; SDUD� R� YDORU� D� VHU� WHVWDGR�� SRGH�VH� UHMHLWDU� +� D� XP� QtYHO� GH�
VLJQLILFkQFLD�D��VH
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HP�TXH�� QW ��� �� � �D UHSUHVHQWD�R�TXDQWLO�TXDGUiWLFR�VXSHULRU�����D����GD�GLVWULEXLomR�
GH�W�VWXGHQW�FRP�Q���*/�

6H�+� QmR�p�UHMHLWDGD��HQWmR�VH�FRQFOXL TXH�P� p�XP�YDORU�SODXVtYHO�
SDUD�UHSUHVHQWDU�D�PpGLD�SRSXODFLRQDO�QRUPDO��1R�HQWDQWR��XPD�SHUJXQWD�QDWXUDO�
SRGH�VXUJLU��H[LVWHP�RXWURV�YDORUHV�GH�P TXH�VmR�FRQVLVWHQWHV�FRP�RV�GDGRV" $�
UHVSRVWD� p� VLP��'H� IDWR� H[LVWH� XP�FRQMXQWR� GH� YDORUHV� SODXVtYHLV�TXH�VHUYLULDP
FRPR� PpGLD� SDUD� D� SRSXODomR� QRUPDO� HVWXGDGD�� 'D� EHP� FRQKHFLGD
FRUUHVSRQGrQFLD�HQWUH�D�UHJLmR�GH�DFHLWDomR�GRV�WHVWHV�GH�KLSyWHVHV�H�R�LQWHUYDOR�
GH�FRQILDQoD�SDUD�P WHP�VH�
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$QWHV� GH� D� DPRVWUD� VHU� UHWLUDGD�� R� LQWHUYDOR� GH� FRQILDQoD� GH�
������D��� GH� ������ p� XP� LQWHUYDOR� DOHDWyULR�� SRLV� VHXV� OLPLWHV� GHSHQGHP� GDV�
YDULiYHLV�DOHDWyULDV�; H�6��$�SUREDELOLGDGH�GR� LQWHUYDOR� FRQWHU�P p�������D���H�
HQWUH� XP� JUDQGH� Q~PHUR� LQGHSHQGHQWHV� GH� WDLV� LQWHUYDORV�� ������D��� GHOHV�
FRQWHUmR�P�
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PXOWLYDULDGR� 2 SUREOHPD�GH�GHWHUPLQDU�VH�XP�GDGR�YHWRU� �P� �S [ �� p�XP�YDORU
SODXVtYHO� GD PpGLD GH�XPD�GLVWULEXLomR�QRUPDO�PXOWLYDULDGD��8PD�JHQHUDOL]DomR�
GD�GLVWkQFLD�TXDGUDGD�DSUHVHQWDGD�HP�������p�
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$�HVWDWtVWLFD�7� p�FKDPDGD�GH�FKDPDGD�GH�7� GH�+RWHOOLQJ��HP�KRQUD�
D�+DUROG�+RWHOOLQJ��%RFN���������XP�SLRQHLUR�GD�HVWDWtVWLFD�PXOWLYDULDGD��TXH�SHOD�
SULPHLUD�YH]�REWHYH D�VXD�GLVWULEXLomR��)HOL]PHQWH�� WDEHODV�HVSHFLDLV�GRV�SRQWRV�
SHUFHQWXDLV�SDUD�D�GLVWULEXLomR�7� QmR�VmR�QHFHVViULDV�QD� UHDOL]DomR�GRV� WHVWHV�
GH�KLSyWHVHV��GHYLGR�j�HVWDWtVWLFD�
7� VHU�GLVWULEXtGR�FRPR� � � �Q SQ S )S Q S�� �� �����
HP�TXH��)S�Q�S UHSUHVHQWD�XPD�YDULiYHO�FRP�GLVWULEXLomR�)�FRP�S�H�Q�S�*/�
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'HVWD� IRUPD�SDUD� VH� WHVWDU�D�KLSyWHVH � �+ �P  P� � YHUVXV� � �+ �P z P� � ��
QR�YDORU�QRPLQDO�D GH�VLJQLILFkQFLD��GHYH�VH�UHMHLWDU�+� HP�IDYRU GH�+� VH
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,QIHOL]PHQWH��p�UDUR�QDV VLWXDo}HV�PXOWLYDULDGDV��HVWDU�FRQWHQWH�FRP�
R�WHVWH�GD�KLSyWHVH� � �+ �P  P� � ��HP�TXH�WRGRV�RV�FRPSRQHQWHV�GR�YHWRU PpGLD�VmR�
HVSHFLILFDGRV�VRE�D�KLSyWHVH�GH�QXOLGDGH��(P�JHUDO�p�SUHIHUtYHO�HQFRQWUDU�UHJL}HV�
GH�YDORUHV�GH�P� TXH�VmR�SODXVtYHLV�QD�OX]�GRV�GDGRV�REVHUYDGRV�

(([H[HPPSSOOR��R������
$�PDWUL]�;��DSUHVHQWDGD�D� VHJXLU�� UHSUHVHQWD�XPD�DPRVWUD�GH�Q ��REVHUYDo}HV�
UHWLUDGDV�GH�XPD�GLVWULEXLomR�QRUPDO�ELYDULDGD�
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SRSXODFLRQDO�
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2�YDORU�GH�)��� DR�QtYHO�GH����p��������HQWmR�+� VHUi�UHMHLWDGD�VH�R�YDORU�REVHUYDGR�GH�7� VXSHUDU
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&RPR�QHVWH�FDVR��R�YDORU�GH�7� REVHUYDGR��������IRL�LQIHULRU�DR�YDORU�
FUtWLFR� ��������� HQWmR� +� QmR� GHYH� VHU� UHMHLWDGD� e� LPSRUWDQWH� VDOLHQWDU� QHVWH�
SRQWR��TXH�D�KLSyWHVH�+� VHUi�UHMHLWDGD�VH�XP�RX�PDLV�GRV�FRPSRQHQWHV�GR�YHWRU�PpGLD� DPRVWUDO�� RX� DOJXPD� FRPELQDomR� GH� PpGLDV�� GLIHULU� PXLWR� GR� YDORU�
KLSRWpWLFR �cP�  >�� �@�� 1HVWH� HVWiJLR�� QmR� VH� WHP� LGpLD� GH� TXDLV� RV� YDORUHV�
KLSRWpWLFRV�QmR�VmR�VXSRUWDGRV�SHORV�GDGRV�

�������� 55HJHJLLmR� GH� FRQmR� GH� FRQIILLDQoD� HDQoD� H &&RRPPSDSDUUDo}HDo}HV�V�VVLLPPXXOOWWkQHDkQHDV�V�GH�FRGH�FRPPSRQHQSRQHQWWHHV�V�GH�GH�PPpGpGLLDD
6HUi�LQLFLDOPHQWH��JHQHUDOL]DGR�R�FRQFHLWR�XQLYDULDGR�GH�LQWHUYDOR�GH�

FRQILDQoD�SDUD�R�PXOWLYDULDGR�GH�UHJLmR�GH�FRQILDQoD��5�;���$�UHJLmR�GH�FRQILDQoD�
FRQWHUi�������D���VH�DQWHV�GH�D�DPRVWUD�VHU�VHOHFLRQDGD�
3>5�;� FREULU R YHUGDGHLUR @ �T  �D� �����
HP� TXH� T� �� UHSUHVHQWD� XP� YHWRU� GH� SDUkPHWURV� GHVFRQKHFLGRV� �.U]DQRZVNL��������� 1R� FDVR�� D� UHJLmR� GH� FRQILDQoD� SDUD� P� GH� XPD� GLVWULEXLomR� QRUPDO� S�
YDULDGD��VHUi�WRGRV�RV�YDORUHV�GH�P� WDLV�TXH�
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� � � � � � ��Q S) Q SS Q S� ��� D �� HQWmR� P� � QmR� SHUWHQFH� D� UHJLmR� GH� FRQILDQoD�� ,VWR� p�
HTXLYDOHQWH� D� WHVWDU� D� KLSyWHVH� +�� P�  P� � FRQWUD� D� +�� P� zP� ��� D� TXDO� SRVVLELOLWD�DILUPDU� TXH� D� UHJLmR� GH FRQILDQoD� FRQVWLWXL�VH� HP� WRGRV� RV� YDORUHV� GH� P� � FXMR�WHVWH� 7� QmR� UHMHLWDULD� D� KLSyWHVH� QXOD� D� IDYRU� GD� DOWHUQDWLYD�� HP XP� QtYHO� GH�
VLJQLILFkQFLD�D�

3DUD�St��QmR�VH�SRGH�ID]HU�R�JUiILFR�GD�UHJLmR�GH�FRQILDQoD�SDUD�P� ��3RGH�VH� QR�HQWDQWR��FDOFXODU�RV�HL[RV�GD�HOLSVyLGH�GH�FRQILDQoD�H�VHXV�WDPDQKRV�
UHODWLYRV��RV�TXDLV�VmR�GHWHUPLQDGRV�SHORV�DXWRYDORUHV�OL H�DXWRYHWRUHV� LH� GH�6��
2V�WDPDQKRV�GRV�VHPL�HL[RV�GH
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$�SDUWLU�GRV�GDGRV�GR�H[HPSOR������REWHU�D�UHJLmR�GH�FRQILDQoD�GH������H�YHULILFDU�
VH�R�SRQWR� �cP�  ��������SHUWHQFH�D�PHVPD�
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$� HOLSVH� GH� FRQILDQoD� ���� SDUD� P� FRQVLVWH� GH� WRGRV� RV� YDORUHV�
�PP�� PP���TXH�VDWLVID]HP�
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3DUD�YHULILFDU�VH�R�SRQWR� �cP�  ��������SHUWHQFH�j HOLSVH��FDOFXOD�VH�
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R�TXH�SHUPLWH TXH�VH�FRQFOXD�TXH�R�SRQWR�WHVWDGR�HVWi�QD�UHJLmR GH�FRQILDQoD��2�
JUiILFR�GD�HOLSVH�REWLGD�SRGH�VHU�YLVXDOL]DGR�QD�)LJXUD������FRP�D�DQiOLVH�JUiILFD��
SRGH�VH�FRQILUPDU�TXH�R�SRQWR�HP�TXHVWmR�SHUWHQFH�j UHJLmR�GH�FRQILDQoD�
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REWLGR�D�SDUWLU�GRV�GDGRV�GR�H[HPSOR�����
(([H[HPPSSOOR��R������
3DUD�H[HPSOLILFDU�D�UHJLmR�WULGLPHQVLRQDO�SDUD�D�PpGLD�SRSXODFLRQDO��RV�GDGRV�GH�
SURGXomR�FRPHUFLDO��W�KD���SURGXomR�GH�WXEpUFXORV�JUD~GRV��W�KD��H�SHVR�PpGLR�GH�
WXEpUFXORV� JUD~GRV� �J�� GH� ��� FORQHV� GH� EDWDWD� VHOHFLRQDGRV� HP�0DULD� GD� )p� H�
/DYUDV��0RPHQWp���������IRUDP�XWLOL]DGRV�H�HQFRQWUDP�VH�QR�TXDGUR�D�VHJXLU�

2EWHU� D� UHJLmR� GH� ���� GH� FRQILDQoD� SDUD� R� YHWRU� PpGLD�
SRSXODFLRQDO�� 9HULILFDU� VH� R� SRQWR� 
� ������ ���� ���� ���P  � SHUWHQFH� D� UHJLmR� GH�
FRQILDQoD��SRQWR�UHIHUHQWH�D�FXOWLYDU�$FKDW���7UDoDU�D�UHJLmR�GH�FRQILDQoD�
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3DUD�YHULILFDU� VH�R�SRQWR� 
� ������ ���� ���� ���P  � SHUWHQFH�D� UHJLmR�
GH�FRQILDQoD��EDVWD�VXEVWLWXLU�RV�YDORUHV�GH�P� SRU��������GH�P� SRU������H�R�GH�P�
SRU���������2�YDORU�HQFRQWUDGR�GH����������p�VXSHULRU�D�������� R�TXH LQGLFD�TXH�
D�PpGLD�GD�&XOWLYDU�$FKDW��QmR�SHUWHQFH�D�UHJLmR�GH�����GH�FRQILDQoD�SDUD�PpGLD�
GDV����IDPtOLDV�FORQDLV�HVWXGDGDV�

8WLOL]DQGR�R�SURJUDPD�0DSOH��DWUDYpV�GD�VHJXLQWH PDFUR��IRL�WUDoDGR�
R�JUiILFR��HOLSVyLGH�GH�FRQILDQoD��)LJXUD�������GD�UHJLmR�GH�����GH�FRQILDQoD�SDUD�
P� ��3RGH�VH�YLVXDOL]DU� WDPEpP�TXH�R�SRQWR�HP�TXHVWmR�QmR�SHUWHQFH�D�HOLSVyLGH�GH�FRQILDQoD�
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e�FRQYHQLHQWH�FKDPDU�D�DWHQomR�SDUD�R�IDWR�GH�TXH�QDV�H[SUHVV}HV�
DQWHULRUPHQWH�DSUHVHQWDGDV�DSDUHFH�XP�WHUPR�FRPR��WU�$����(VVH�WHUPR�VLJQLILFD�
TXH�p�QHFHVViULR�FDOFXODU� WU�$$���(P�RXWUDV�RFDVL}HV�RV� WHUPRV�HUDP�>WU�$�@���R�
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TXH� VLJQLILFD� TXH�R� WUDoR� GD�PDWUL]�$� GHYH� VHU� FDOFXODGR�H�R� VHX�TXDGUDGR�p�D�
UHVSRVWD�DOPHMDGD�
I��$SUR[LPDomR�GH�.LP

$� DSUR[LPDomR� GH� .LP� ������� p� D� PDLV� HODERUDGD� GH� WRGDV� H�
WDPEpP� VH� UHIHUH� D� XPD� H[WHQVmR� GD� DSUR[LPDomR� GRV� JUDXV� GH� OLEHUGDGH� GH�
:HOFK�� FRPR�DFRQWHFH� FRP�R� SURFHGLPHQWR�GH�<DR� ��������2�SURFHGLPHQWR�GH�
.LP�UHTXHU�D�PD[LPL]DomR�GH�XP�SDU�GH�IRUPDV�TXDGUiWLFDV�GDGR�SRU�
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2�WHVWH�GD�UD]mR�GH�YHURVVLPLOKDQoD�SDUD� LJXDOGDGH�GH�PDWUL]HV�GH�

FRYDULkQFLDV�GH�SRSXODo}HV :LVKDUW IRL�DSUHVHQWDGR�SRU�%DUWOHWW ��������(VWH�DXWRU�
GHPRQVWURX�TXH�VRE�D�KLSyWHVH�
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Q �Q���S�S������ JUDXV� GH� OLEHUGDGH�� (P� TXH�� Q� p� R� Q~PHUR� GH� JUXSRV� RX�
VXESRSXODo}HV�DPRVWUDGDV��S�p�D�GLPHQVmR�GDV�PDWUL]HV�
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(([H[HPPSSOOR� �R� ��������� 7HVWDU� D� KLSyWHVH� GH� LJXDOGDGH� GDV� FRYDULkQFLDV� GH� �
SRSXODo}HV��8PD�DPRVWUD�GH����REVHUYDo}HV�IRL�REWLGD�GD�SULPHLUD�SRSXODomR�H�
RXWUD�GH����GD�VHJXQGD��'XDV�YDULiYHLV�IRUDP�PHQVXUDGDV��VHQGR�DV�HVWLPDWLYDV�
DPRVWUDLV�DSUHVHQWDGDV�D�VHJXLU�
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2V�JUDXV�GH� OLEHUGDGH�VmR�Q �[�[��� ��H�RV YDORUHV FUtWLFRV ���H�
��� GD� GLVWULEXLomR� GH� TXL�TXDGUDGR� VmR� �� ������ ������F  H� �� ������ �������F  ��
&RPR�R�YDORU�FDOFXODGR���������p�VXSHULRU�DRV�YDORUHV�FUtWLFRV��UHMHLWD�VH�+� FRP�3������� 3RUWDQWR�� H[LVWHP� HYLGrQFLDV� GH� TXH� DV� FRYDULkQFLDV� GDV� GXDV�
SRSXODo}HV�QmR�VHMDP�LJXDLV�
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������ $� PDWUL]� ;�� DSUHVHQWDGD� D� VHJXLU�� UHSUHVHQWD� XPD� DPRVWUD� GH� Q �

REVHUYDo}HV�UHWLUDGDV�GH�XPD�GLVWULEXLomR�QRUPDO�ELYDULDGD�
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D� 7HVWH�D�KLSyWHVH�GH�TXH� P� ��  �>���@�VHMD�XP�YDORU�SODXVtYHO�SDUD�UHSUHVHQWDU�D�PpGLD�SRSXODFLRQDO�
E� 2EWHQKD� D� UHJLmR� GH� ���� GH� FRQILDQoD� H� HVERFH� JUDILFDPHQWH� D� PHVPD��

GHVWDFDQGR�R�YDORU�KLSRWpWLFR�QHVVD�UHJLmR�
������ &RP� RV� GDGRV� GR� H[HUFtFLR� ������� GHWHUPLQH� RV� LQWHUYDORV� GH� FRQILDQoD�

VLPXOWkQHR�SDUD�RV�FRPSRQHQWHV�GH�PpGLD�LQGLYLGXDO�SRU�
D��7��GH�+RWWHOLQJ
E��3URFHGLPHQWR�GH�%RQIHUURQL
F��7HVWH�GH�W�VWXGHQW�XQLYDULDGR�
������ &RP�RV�GDGRV�GR�H[HPSOR������XWLOL]DQGR�DV�GXDV�SULPHLUDV�YDULiYHLV��WHVWH�

D� SUHVVXSRVLomR� GH� QRUPDOLGDGH� XQLYDULDGD� �PDUJLQDO�� H� ELYDULDGD��
XWLOL]DQGR�RV�SURFHGLPHQWRV�DSUHVHQWDGRV�QR�FDStWXOR���
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������ 8WLOL]DQGR�RV�GDGRV�GR�H[HPSOR������IDoD�R�,&�VLPXOWkQHR�SDUD�SURSRUo}HV�

GH�����GH�FRQILDQoD�
������ 2V�GDGRV�DEDL[R�VH�UHIHUHP�DR�SHVR�H�DR�WHRU�GH�SURWHtQD�PHGLGRV�HP���

DQLPDLV�DQWHV�H�DSyV�XP�SHUtRGR�GH�GLHWD�EDODQFHDGD��7HVWH�D�KLSyWHVH�GH�
TXH�QmR�KRXYH�HIHLWR�GD�GLHWD��'HWHUPLQDU�D�UHJLmR�GH�FRQILDQoD�H�R�HVERoR�
GD�UHJLmR�GH�FRQILDQoD��R�LQWHUYDOR�GH�FRQILDQoD�VLPXOWkQHR�H�GH�%RQIHUURQL��
QR�QtYHO�GH����GH�SUREDELOLGDGH�

$QWHV $SyV3HVR 7HRU GH�SURWHtQD���� 3HVR 7HRU�GH�SURWHtQD����������������������
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������ &RP�RV�GDGRV�GR�H[HPSOR������UHDSUHVHQWDGRV�D�VHJXLU��REWHU�RV�LQWHUYDORV�

GH� FRQILDQoD� GH� ����VLPXOWkQHRV� H� GH�%RQIHUURQL�� SDUD� DV� GLIHUHQoDV� GH�
PpGLDV� PDUJLQDLV�� &RPSDUH� RV� UHVXOWDGRV� FRP� D� )LJXUD� ����� H� REWHQKD�
FRQFOXV}HV�GH�LQWHUHVVH�

$ %3URGXWLYLGDGH $OWXUD�GD�SODQWD 3URGXWLYLGDGH $OWXUD�GD�SODQWD������������������

������������������������

���������������
��������������������



���

����������55HHIIHHUUrQFrQFLLDDVV
$1'(5621�� 7�:�� $Q� LQWURGXFWLRQ� WR� PXOWLYDULDWH� VWDWLVWLFDO� DQDO\VLV��

�WK�HGLWLRQ��-RKQ�:LOH\�	�6RQV��1HZ�<RUN�����������S�
%(11(77�� %�0�� 1RWH� RQ� D� VROXWLRQ� RI� WKH� JHQHUDOL]HG� %HKUHQV�)LVKHU�

SUREOHP�� $QQDOV� RI� WKH� ,QVWLWXWH� RI� 6WDWLVWLFDO� 0DWKHPDWLFV�� Y����
S�������������

%2&.�� 5�'�� 0XOWLYDULDWH� VWDWLVWLFDO� PHWKRGV� LQ� EHKDYLRUDO� UHVHDUFK�
0F*UDZQ�+LOO�������

&+5,67(16(1��:�)��� 5(1&+(5�� $�&�� $� FRPSDULVRQ� RI� W\SH� ,� UDWHV� DQG�
SRZHU� OHYHOV� IRU� VHYHQ� VROXWLRQV� WR� WKH� PXOWLYDULDWH� %HKUHQV�)LVKHU�
SUREOHP� &RPPXQLFDWLRQ�LQ�6WDWLVWLFV�6LPXOD���Y�����Q����S������������
�����

',1,=�� /� GH� &�� 'LQkPLFD� SRSXODFLRQDO� GR� SLROKR� GH� VmR� MRVp�
4XDGUDVSLGLRWXV� SHUQLFLRVXV� �&RPRVWRFN�� ������ �+RPRSWHUD��
'LVSLGLGDH��HP�SHVVHJXHLUR��QR�PXQLFtSLR�GH�-DFXt�� 0LQDV�*HUDLV��
8)/$��/DYUDV��0*����������S���GLVVHUWDomR�GH�PHVWUDGR��

-$0(6�� *�6�� 7HVWV� RI� OLQHDU� K\SRWKHVHV� LQ� XQLYDULDWH� DQG� PXOWLYDULDWH�
DQDO\VLV� ZKHQ� WKH� UDWLRV� RI� WKH� SRSXODWLRQ� YDULDQFHV� DUH� XQNQRZQ��
%LRPHWULND��Y�����S�������������
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-2+$16(1�� 6�� 7KH�:HOFK�-DPHV� DSSUR[LPDWLRQ� WR� WKH� GLVWULEXWLRQ� RI� WKH�

UHVLGXDO� VXP� RI� VTXDUHV� LQ� D� ZHLJKWHG� OLQHDU� UHJUHVLRQ�� %LRPHWULND��
Y�����Q����S�������������

-2+1621�� 5�$��� :,&+(51�� '�:�� $SSOLHG� PXOWLYDULDWH� VWDWLVWLFDO�
DQDO\VLV� �WK�HGLWLRQ��3UHQWLFH�+DOO��1HZ�-HUVH\�����������S�

.,0�� 6�� $� SUDWLFDO� VROXWLRQ� WR� WKH� PXOWLYDULDWH� %HKUHQV�)LVKHU� SUREOHP��
%LRPHWULND��Y�����Q����S���������������

.5=$12:6.,�� :�-�� 3ULQFLSOHV� RI� PXOWLYDULDWH� DQDO\VLV�� $� XVHU¶V�
SHUVSHFWLYH��2[IRUG���WK�HGLWLRQ�����������S�

020(17e�� 9�*�� &RPSDUDo}HV� HQWUH� GLIHUHQWHV� WLSRV� GH� IDPtOLDV�
FORQDLV� SDUD� R� PHOKRUDPHQWR� JHQpWLFR� GD� EDWDWD� �6RODQXP�
WXEHURVXP� /���� (6$/�� /DYUDV�� 0*�� ������ ��S�� �GLVVHUWDomR� GH�
PHVWUDGR��

1(/�� '�*�� 9$1� '(5� 0(5:(�� &�$�� $� VROXWLRQ� WR� WKH� PXOWLYDULDWH�
%HKUHQV�)LVKHU� SUREOHP� &RPPXQLFDWLRQV� LQ� 6WDWLVWLFV�� 7KHRU\� DQG�
0HWKRGV��Y�����S�����������������

<$2�� <�� $Q� DSSUR[LPDWH� GHJUHHV� RI� IUHHGRP� VROXWLRQ� WR� WKH� PXOWLYDULDWH�
%HKUHQV�)LVKHU�SUREOHP� %LRPHWULND��Y�����Q����S���������������
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