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)DFXQGR:HEHU�
,QJHQLHUR� HQ� ,QGXVWULDV� GH� OD�
0DGHUD� ± (QULTXH� 5�� =HQL� \� &,$�
(VTXLQD� &RUULHQWHV�
IZHEHU#]HQL�FRP�DU

(Q]R 3UHXNVFKDW�
,QJHQLHUR� HQ� ,QGXVWULDV� GH� OD�
0DGHUD� ± (QULTXH� 5�� =HQL� \� &,$�
(VTXLQD� &RUULHQWHV�
HSUHXNVFKDW#]HQL�FRP�DU

0DUFHOR�0DUHN���
'RFHQWH�� )DFXOWDG� GH� &LHQFLDV�
)RUHVWDOHV� 81D0��%HUWRQL�1�������
&�3������� (OGRUDGR�0LVLRQHV�
$UJHQWLQD��
PPDUHN#IDFIRU�XQDP�HGX�DU

2UODQGR�$UHQKDUGW��
'RFHQWH�� )DFXOWDG� GH� &LHQFLDV�
)RUHVWDOHV� 81D0��%HUWRQL�1�������
&�3������� (OGRUDGR�0LVLRQHV�
$UJHQWLQD�
RDUHQKDUGW#IDFIRU�XQDP�HGX�DU�

-RVp�/XLV�1XFHUD�
'RFHQWH�� )DFXOWDG� GH� &LHQFLDV�
)RUHVWDOHV� 81D0��%HUWRQL�1�������
&�3������� (OGRUDGR�0LVLRQHV�
$UJHQWLQD�
MOQXFHUD#IDFIRU�XQDP�HGX�DU

BBBBB5(680(1

(VWH� WUDEDMR� SUHVHQWD� HO�
GLVHxR�� GHVDUUROOR� H�
LPSOHPHQWDFLyQ� GHO� VLVWHPD� GH�
JHVWLyQ� LQIRUPDWL]DGR� GH� WLHPSR�
LPSURGXFWLYR� GH� OD� LQGXVWULD�
PDGHUHUD� (QULTXH� 5�� =HQL \� &tD�
6$&,$)HL��� 6H� KD� UHDOL]DGR� HO�
GLDJQyVWLFR� \� HYDOXDFLyQ� GHO�
VLVWHPD� DQWHULRU�� LGHQWLILFDQGR�
IDOHQFLDV�� \� VH� GLVHxy� XQ� QXHYR�
VLVWHPD� GH� WLHPSRV� LPSURGXFWLYRV�
HQ� WLHPSR� UHDO� �657�� OODPDGR�
*HV7,2Q���SRU�VXV�LQLFLDOHV�*HVWLyQ�
GH� 7LHPSR� ,PSURGXFWLYR� 2QOLQH���
(O� PLVPR� IXH� GLVHxDGR��
SURJUDPDGR� H� LPSOHPHQWDGR� SDUD�
FXPSOLU� FRQ� &HUWLILFDFLyQ� ,62�
������ \� DSWR� SDUD� VRSRUWDU� D� ���
OtQHDV� GH� SURGXFFLyQ�� \� SHUPLWLUtD�
SRGHU� UHOHYDU� ORV� WLHPSRV�
LPSURGXFWLYRV� HQ� WLHPSR� UHDO� \� HQ�
IRUPD� UHPRWD� GHVGH� FXDOTXLHU�
FRPSXWDGRUD� GH� OD� HPSUHVD�� \� SRU�
LQWHUQHW�� 6H� KD� FRQWHPSODGR� TXH�
VHD�RSHUDGR�HQ�IRUPD�DXWRPiWLFD��\�
SRU� PHGLR� GHO� SURSLR� RSHUDGRU� GH�
OD� PiTXLQD�� VLQ� QHFHVLGDG� GH�
JHQHUDU� GRFXPHQWDFLyQ� QL�
GHGLFDFLyQ� H[FOXVLYD� GH� XQD�
SHUVRQD�SDUD�FDUJDU�OD�LQIRUPDFLyQ�

3DODEUDV�FODYHV�� WLHPSRV�
PXHUWRV�� 657�� JHVWLyQ� LQGXVWULDO��
PROGXUDV��HILFLHQFLD

BBBBB6800$5<

7KLV� ZRUNV� SUHVHQWV� WKH�
GHVLJQ�� GHYHORSPHQW� DQG�
LPSOHPHQWDWLRQ� RI� WKH�
FRPSXWHUL]HG� WLPH� PDQDJHPHQW�
V\VWHP� RI� WKH� PRXOG� LQGXVWU\�
(QULTXH� 5�� =HQL� \� &tD� 6$&,$)HL��
7KH�GLDJQRVLV�DQG�HYDOXDWLRQ�RI�WKH�
SUHYLRXV� V\VWHP� ZDV� PDGH��
LGHQWLI\LQJ� IDLOXUHV�� DQG� D� QHZ� LQ�
UHDO� WLPH� �657�� V\VWHP� ZDV�
GHVLJQHG�� FDOOHG� *HV7,2Q�� �E\� LWV�
LQLWLDOV� 2QOLQH� 0DQDJHPHQW� RI�
GRZQWLPH�� LQ� 6SDQLVK��� ,W� ZDV�
GHVLJQHG�� SURJUDPPHG� DQG�
LPSOHPHQWHG� WR� FRPSO\� ZLWK� ,62�
�����1RUPV��DQG�DEOH�WR�VXSSRUW����
SURGXFWLRQ� OLQHV�� DQG� ZRXOG� DOORZ�
WR� EH� DEOH� WR� UHOLHYH� GRQZWLPHV� LQ�
UHDO� WLPH� DQG� UHPRWHO\� IURP� DQ\�
FRPSXWHU� LQ� WKH� FRPSDQ\�� DQG�
RQOLQH�� ,W� KDV� EHHQ� FRQWHPSODWHG�
WKDW� LW� EH�RSHUDWHG� LQ� DQ� DXWRPDWLF�
PRGH�� DQG� WKURXJK� WKH� PDFKLQH�
RSHUDWRU� LWVHOI��ZLWKRXW� WKH� QHHG� WR�
JHQHUDWH�GRFXPHQWDWLRQ�RU� VSHFLILF�
SHUVRQ�WR�ORDG�WKH�LQIRUPDWLRQ�

.H\ZRUGV� 657��IDFLOLWLHV�
DQG� LQGXVWULDO� PDQDJHPHQW��
HIILFLHQF\��SURGXFWLYLW\
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SDUWLU�GH�ODV�~OWLPDV�GpFDGDV�GHO�VLJOR�;;��ODV�
HPSUHVDV� KDQ� H[SHULPHQWDGR� XQ� SURFHVR� GH�
FDPELRV� UHYROXFLRQDULRV�� SDVDQGR� GH� XQD�

VLWXDFLyQ� GH� SURWHFFLyQ� UHJXODGD� D� HQWRUQRV� DELHUWRV�
DOWDPHQWH�FRPSHWLWLYRV��/RV� LQGLFDGRUHV� VRQ�XWLOL]DGRV�
FRPR�SULQFLSDO�KHUUDPLHQWD�SDUD�OD�WRPD�GH�GHFLVLRQHV�
\�SDUD�HYDOXDU� ORV�UHFXUVRV��3RU�HOOR� OD� LQYHVWLJDFLyQ�\�
GHVDUUROOR� TXH� OOHYD� D� XQD� QXHYD� WHFQRORJtD� HV�
IXQGDPHQWDO�HQ� OD� LQJHQLHUtD��\� ORV�FDPELRV�\�HQIRTXH�
VREUH� ORV�PpWRGRV�GH�HODERUDFLyQ�GH� LQGLFDGRUHV�HVWiQ�
HQ�SHUPDQHQWH�FDPELR �.$1$:$7<��������

5HVSHFWR� D� OD� JHVWLyQ� GH� ORV� 7LHPSRV�
,PSURGXFWLYRV� �7,��� DQWHULRUPHQWH� OD� HPSUHVD� FRQWDED�
FRQ�XQ�VLVWHPD�HVSHFtILFR��GRQGH�HO�RILFLDO�GH�PiTXLQD�
UHJLVWUDED�ORV�7,�GH�VX�WXUQR��DO�GtD�VLJXLHQWH�HVWRV�HUDQ�
LQJUHVDGRV� D� XQ� VHUYLGRU�� TXH� UHFRSLOD� OD� LQIRUPDFLyQ�
GH�WRGRV�ORV�VHFWRUHV�HQ�XQD�EDVH�GH�GDWRV��D�OD�FXDO�VH�
SXHGH� DFFHGHU� \ H[WUDHU� UHSRUWHV�� (VWR� SUHVHQWDED�
PXFKD�SpUGLGD�GH�LQIRUPDFLyQ��SULQFLSDOPHQWH�GHELGR�D�
TXH� ODV�FDXVDV�TXH� ODV�JHQHUDQ��HQ� VX�PD\RUtD�QR�HUDQ�
HVSHFLILFDGDV�� IDOWD� GH� LQIRUPDFLyQ� R� XQD� FDXVD�
JHQHUDOL]DGD��2WUR�DVSHFWR�HUD�OD�IDOWD�GH�SUHFLVLyQ��\�HO�
WLHPSR HQWUH� VX� REWHQFLyQ�� UHJLVWUR�� KDVWD� OD� WRPD� GH�
GHFLVLRQHV��6H�GHPRVWUy�TXH�VH�UHFDEDED�OD�LQIRUPDFLyQ�
HQ� IRUPD� WDUGtD�� LQDGHFXDGDPHQWH�� H� LQFOXVR� QR� VH�
DQDOL]DED� \� WDPSRFR� VH� XWLOL]DEDQ� SDUD� WRPDU�
GHFLVLRQHV��

(VWH� WUDEDMR� PXHVWUD� HO� GLVHxR� H�
LPSOHPHQWDFLyQ�GH�XQ�VLVWHPD�GH�JHVWLyQ�LQWHJUDO�GH�7,�
HQ� WRGRV� ORV� VHFWRUHV� GH� OD� LQGXVWULD�� FRQ� LQIRUPDFLyQ�
DFWXDOL]DGD�\�HQ�WLHPSR�UHDO��FRQ�XQD�LQWHUID]�DPLJDEOH�
SDUD�HO�XVXDULR��D�VHU�XVDGR�SRU�HO�RILFLDO�GH�PiTXLQD���
(O� VLVWHPD� HV� FDSD]� GH� UHDO]LDU� HO� SURFHVDPLHQWR��
DQiOLVLV� GH� GDWRV� \� JHQHUDFLyQ� GH� UHSRUWHV� XVDQGR� OD�
SODWDIRUPD�GH�SODQLOOD�GH�FiOFXOR��WUDEDMDQGR�GH�DFXHUGR�
D�XQ� ³iUERO� GH� FDXVDV´� \� D� ORV� UHTXLVLWRV�GH� OD�1RUPD�
,62� ����� �,62�� ������� (VWH� VLVWHPD�� SRU� WHQHU� FLHUWD�
FRPSOHMLGDG�� FXHQWD� FRQ� GLIHUHQWHV� QLYHOHV� GH� DFFHVR�
KDELOLWDQWH�\�UHVWULQJLGR��7DPELpQ�EULQGD�OD�SRVLELOLGDG�
GH� DQDOL]DU� ORV�7,�SRU� VHFWRUHV�SURGXFWLYRV�� DJUXSDGRV�
EDMR� FDXVDV� \� UD]RQHV� FRPXQHV�� \�R� GLVFULPLQDGR� SRU�
iUHD� \� ORFDOL]DFLyQ� GHQWUR� GHO� VHFWRU�� (O� SULQFLSDO�
PRWLYR�SRU�HO�FXDO�VH�KD�GHVDUUROODGR�FRQ�KHUUDPLHQWDV�
GH� 9LVXDO� %DVLF� HQ� OXJDU� GH� RWURV� OHQJXDMH� GH�
SURJUDPDFLyQ�� IXH� OD� GH� REWHQHU� XQD� YHUVLyQ� %HWD� GHO�
VLVWHPD� D� EDMR� FRVWR�� FRQ� OHQJXDMH� TXH� ORV� SURSLRV�
XVXDULRV� � FRQRFHQ� \� PDQHMDQ� HQ� IRUPD� SHUPDQHQWH��
8QD�YH]� ORJUDGD�HVWD�YHUVLyQ��\�\D� VRPHWLGD�D�SUXHED��
HQ� XQD� VHJXQGD� HWDSD� GH� HYDOXDUiQ� RSFLRQHV� PiV�
UREXVWDV�

0$7(5,$/(6�<�0e72'26

/D�UHLQJHQLHUtD�GHO�VLVWHPD�GH�7,�*HV7,2Q�IXH�
OOHYDGD� DGHODQWH� HQ� IRUPD� PXOWLGLVFLSOLQDULD�� SRU� ORV�
VHFWRUHV�&RQWURO�GH�3URFHVRV�H�,QJHQLHUtD�GH�3UR\HFWRV��
FRQ�HO�SUHFHSWR�GH�TXH�HO�QXHYR�VLVWHPD�GHVGH�FHUR��6H�
HVWDEOHFLy� VH� SXHGDQ� DSOLFDU� H� LPSOHPHQWDU�
KHUUDPLHQWDV� GH� LQJHQLHUtD�� TXH� OH� DSRUWDQ� UREXVWH]�
�%2/721�������

(O� SULPHU� SDVR� IXH� HVWDEOHFHU� HO� LQGLFDGRU� D�
UHJLVWUDU� \� FyPR� KDFHUOR�� FRQVLGHUDQGR� ORV� WpUPLQRV� \�
FRQFHSWRV� HPSOHDGRV� FXDQGR� VH� HVWXGLD� OD� XWLOL]DFLyQ�
GH� ODV� PiTXLQDV� �R� GH� OD� IiEULFD�� R� GHO� SURFHVR��� /D�
UHODFLyQ� HQWUH� ORV� WLHPSRV� GHO� SURFHVR� VH� SUHVHQWD�
JUiILFDPHQWH�HQ�)LJXUD����\�VH�GHILQHQ�D�FRQWLQXDFLyQ�

)LJXUD� ��� (VTXHPD� GH� GLYLVLyQ� GH� WLHPSRV� GH�
PiTXLQD�
)LJXUH����7LPH�GLYLVLRQ�VFKHPH�RI�PDFKLQH�

7LHPSR� Pi[LPR� GH� PDTXLQD�� HV� HO� Pi[LPR�
WHyULFR�GXUDQWH�HO�FXDO�SRGUtD�IXQFLRQDU�XQD�PiTXLQD�R�
JUXSR�GH�PiTXLQDV� HQ� XQ�SHULRGR�GDGR��(MHPSOR�� ����
KRUDV�SRU�VHPDQD�R����SRU GtD�

7LHPSR�SODQLILFDGR�GH�WUDEDMR��(V�DTXHO�HQ�TXH�
OD�PiTXLQD�WLHQH�TXLHQ�OD�DWLHQGD�\�HVWi�SODQLILFDGR�TXH�
HVWD�VH�HQFXHQWUH�SURGXFLHQGR�

7LHPSR�3URGXFWLYR� (V�DTXHO�WLHPSR�HQ�TXH�OD�
PiTXLQD� HIHFWLYDPHQWH� IXQFLRQD�� HV� HO� WLHPSR� GH�
MRUQDGD�GH�WUDEDMR�PHQRV�ORV�7,�

7,� HV� DTXHO� HQ� TXH� OD� PiTXLQD� QR� SXHGH�
IXQFLRQDU� FRQ� ILQHV� GH� SURGXFFLyQ�� VH� UHILHUHQ� WDQWR� D�
ODV�HVSHUDV�GH� ORV� WUDEDMDGRUHV�FRPR�ODV�HVSHUDV�GH� ODV�
PiTXLQDV�� (V� OD� QHFHVLGDG� GH� HVSHUDU� FDXVDGD� SRU�
P~OWLSOHV� IDFWRUHV�� LQFOX\HQGR� GHPRUDV� GH� WUDQVSRUWH��
HUURUHV� GH� PiTXLQDV�� \� RSHUDULRV�� HQWUH� RWURV�� 3DUD�
DSUHFLDU� OD� XWLOL]DFLyQ�GH� ODV�PiTXLQDV�� OD� WpFQLFD�PiV�
SUiFWLFD� GH� PHGLFLyQ� HV� PLGLHQGR� VX� IXQFLRQDPLHQWR��
TXH�SHUPLWH�REWHQHU�OD�LQIRUPDFLyQ�PiV�IiFLOPHQWH�TXH�
FRQ� HO� HVWXGLR� GH� WLHPSRV�� HVSHFLDOPHQWH� FXDQGR� ODV�
PDTXLQDV�VRQ�QXPHURVDV�

3DUD� FRQRFHU� OD� SURSRUFLyQ� GHO� WLHPSR�
GLVSRQLEOH� TXH� VH� XWLOL]D� FRPR� WLHPSR� SURGXFWLYR�� VH�
QHFHVLWD�XQ�LQGLFDGRU�GH�XVR�GHO�WLHPSR��(VWH�LQGLFDGRU�
VLUYH� SDUD� GHWHUPLQDU� OD� HILFLHQFLD� GHO� SURFHVR�
�(FXDFLRQHV� �� \� ���

)DFWRU�GH�XVR�GHO�WLHPSR�

݉݁݅ݐ݈݁݀ݏݑ݁݀ݎݐ݂ܿܽ ൌ
௧ௗ௨௧௩

௧ௗௗ௧
�(FXDFLyQ���

3UiFWLFDPHQWH�WRGR�HO�VLVWHPD�VH�EDVD�HQ�OD�VLJXLHQWH�)yUPXOD�

Ψ݀݁ݒ݅ݐܿݑ݀ݎ݉݅݉݁݅ݐ ൌ
௧ௗ௨௧௩

௧ௗௗ௧
ݔ ͳͲͲ�(FXDFLyQ���
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ÈUERO�GH�FDXVDV
3DUD� OD� LGHQWLILFDFLyQ� \� HO� DQiOLVLV� GH�

SUREOHPDV� XQD� GH� ODV� KHUUDPLHQWDV� HQ� OD� JHVWLyQ� GH�
SURFHVRV� LQGXVWULDOHV� HV� HO� ³ÈUERO� GH� &DXVDV´� �)LJXUD�
���� (VWH� DQiOLVLV� D\XGD� D� RUJDQL]DU� OD� LQIRUPDFLyQ�
UHFROHFWDGD�\�SHUPLWH��JHQHUDU�XQ�PRGHOR�GH�UHODFLRQHV�
FDXVDOHV�TXH�H[SOLFDQ�XQ�HYHQWR��3DUD�TXH�HO�VLVWHPD�GH�
DQiOLVLV�IXQFLRQH�FRUUHFWDPHQWH��HV�IXQGDPHQWDO�GHILQLU�
FRUUHFWDPHQWH� HO� SUREOHPD�� \D� TXH� VL� VH� OR� LGHQWLILFD�
FRUUHFWDPHQWH�� � GH� SDUWLGD� \D� VH� WLHQH� HO� ���� GH� OD�
VROXFLyQ�DO�PLVPR����&+$6(�������0,12/,�������

)LJXUD����'LDJUDPD�ÈUERO�GH�&DXVDV�
)LJXUH����'LDJUDP�RI�WKH�7UHH�RI�&DXVHV

'LVHxR� GH� VLVWHPDV�� GDWRV�� LQWHUID]�� SURFHGLPLHQWRV� \�
UHSRUWHV�

)XH�QHFHVDULR�GHILQLU�HO�VLVWHPD�FRQ�VXILFLHQWHV�
GHWDOOHV� FRPR� SDUD� SHUPLWLU� VX� LQWHUSUHWDFLyQ� \�
UHDOL]DFLyQ� ItVLFD� �'LVHxR�/yJLFR��� (O� SULPHU� SDVR� IXH��
LGHQWLILFDU� ORV� LQIRUPHV� \� ODV� VDOLGDV� D� SURGXFLU� SRU� HO�
VLVWHPD�� ORV� GDWRV� HVSHFtILFRV� GH� FDGD� XQR� SUHFLVD
UHOHYDU�� HO� PRGHOR� HQ� HO� UHSRUWH�� OD� SDQWDOOD� GH�
GHVSOLHJXH� R� FXDOTXLHU� RWUR�PHGLR�� (O� GLVHxR� GHVFULEH�
ORV� GDWRV� FDOFXODGRV� R� DOPDFHQDGRV�� GH� DFXHUGR� D�
SURFHGLPLHQWRV�GH�FiOFXOR�\� HVWDEOHFLGRV�GH�DFXHUGR�D�
XQD� HVWUXFWXUD�� /D� LQWHUID]� FRPXQLFD� ORV� GDWRV�
DOPDFHQDGRV� HQ� HO� � VLVWHPD� FRQ� ORV� RSHUDGRUHV� \�
XVXDULRV�TXH� OR�HPSOHDQ��EDVDGR�HQ�SURFHGLPLHQWRV�GH�
IXQFLRQDPLHQWR� GHO� VLVWHPD�/DV� VDOLGDV� VH� EDVDURQ� HQ�
ORV� UHTXHULPLHQWRV� GH� OD� LQIRUPDFLyQ� GH� OD�
LQGXVWULD�GLUHFFLyQ�

(Q�FXDQWR�DO�GHVDUUROOR�GH�OD�LGHD�GHO�VLVWHPD��
VH� WUDEDMy�HQ�HTXLSR�FRQ�HO�GHSDUWDPHQWR�GH�6LVWHPDV���
LQVWDODQGR� XQD� &RPSXWDGRUD� 3HUVRQDO� �3&�� HQ� FDGD�
SXHVWR� GH� WUDEDMR�� DO� DOFDQFH� GHO� RILFLDO� GH� PiTXLQD��
FRQHFWiQGROR�D�OD�UHG�(WKHUQHW� �HQ�UHG�FRQ�XQ�VHUYLGRU�
FHQWUDO�

0DFUR�\�9%$
&RPR�\D�VH�PHQFLRQy�HQ�OD�LQWURGXFFLyQ��VH�XVy�

HO� OHQJXDMH� GH� SURJUDPDFLyQ� %9$� �9LVXDO� %DVLF� IRU�
$SOLFDWLRQV���� GH� 0LFURVRIW� 2IILFH��� SRU� VX� PHQRU�
FRVWR��SHUR�TXH�DxDGHQ�SRVLELOLGDGHV�FDVL�LOLPLWDGDV�D~Q�
SDUD� SURJUDPDGRUHV� QR� H[SHUWRV�� 5HVXOWD� IiFLO� GH�
XWLOL]DU�SDUD�DTXHO�XVXDULR�TXH�QHFHVLWD�PiV�UHFXUVRV��(O�
9%$� \� PDFURV� KD� SHUPLWLGR� DXWRPDWL]DU� UXWLQDV� \�
WDUHDV� UHSHWLWLYDV� D� SDUWLU� GH� XQD� KRMD� R� XQD� EDVH� GH�

GDWRV��D�OD�YH]�TXH�SHUPLWH�D�ORV�XVXDULRV�SHUVRQDOL]DU��
DXWRPDWL]DU� \� DPSOLDU� ODV� IXQFLRQHV� GH� FXDOTXLHU�
DSOLFDFLyQ��)LJXUD����

)LJXUD� ��� 3DUWHV� GHO� VLVWHPD� *HV7,2Q��
IXQFLRQDPLHQWR�\�GLVHxR�
)LJXUH� ��� 3DUWV� RI� WKH� *HV7,2Q� V\VWHP�� RSHUDWLRQ�
DQG�GHVLJQ

(O�VLVWHPD�FRQVWD�GH�XQD�FRPSXWDGRUD�XELFDGD�
HQ� FDGD� OtQHD� GH� SURGXFFLyQ�� FRQHFWDGD� D� OD� UHG�
(WKHUQHW��$�WUDYpV GH�3&��VH�DFFHGH�D�OD�EDVH�GH�GDWRV�
FHQWUDO�� GHVGH� GRQGH� VH� HMHFXWD� HO� VRIWZDUH� GH� HQWUDGD�
GH�GDWRV��DOOt�VRQ�DOPDFHQDGRV�ORV�7,�UHJLVWUDGRV��&DGD�
FOLHQWH�� GHVGH� VX� PiTXLQD� HMHFXWD� HO� VRIWZDUH� GH�
DQiOLVLV�GH�GDWRV��\�DVt�SXHGH�FRQVXOWDU�ORV�7,�GH�WRGD�OD�
SODQWD��)LJXUD���

3URWRWLSR�GH�VDOLGD�GH�GDWRV
3DUD� OD�VDOLGD�GH�GDWRV�GHO�VLVWHPD�FXHQWD�FRQ�

GRV�PRGHORV�GH�UHSRUWHV�����LQIRUPH�JHQHUDO�GH�SODQWD��
GRQGH� VH� SRGUi� YHU� GH� IRUPD� UHVXPLGD� HO� HVWDGR� GH�
WLHPSRV� LPSURGXFWLYRV� GH� ORV� VHFWRUHV� GH� OD� SODQWD�
�)LJXUD���\����

5HSRUWH�HO�XVXDULR��3UHVHQWD�OD�LQIRUPDFLyQ�D�WUDYpV�GH�
XQ�VRIWZDUH�GH�DQiOLVLV��TXH�SUHVHQWDUD�JUiILFDPHQWH�ORV�
UHVXOWDGRV�DJUXSDGRV��)LJXUD����
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)LJXUD����'LVHxR�DUTXLWHFWyQLFR�GHO�VLVWHPD
)LJXUH����$UFKLWHFWXUDO�GHVLJQ�RI�WKH�V\VWHP

)LJXUD��� 'LVHxR�LQWHUID]�UHSRUWH�JHQHUDO�GH�SODQWD�
)LJXUH���� 'HVLJQ�LQWHUIDFH�JHQHUDO�SODQW�UHSRUW

)LJXUD���� 'LVHxR�LQWHUID]�UHSRUWH�VHFWRUL]DGR
)LJXUH����'HVLJQ�VHFWRU�UHSRUW�LQWHUIDFH
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(GLWRU�GH�9LVXDO�%DVLF
(Q�OD�)LJXUD�� VH�REVHUYD��GHO�ODGR�L]TXLHUGR��OD�

SDQWDOOD� HQ� ([FHO� \�� GHO� ODGR� GHUHFKR�� OD� SDQWDOOD� GHO�
HGLWRU� GH� 9%$�� HVWD� HV� OD� HVWUXFWXUD� EiVLFD� GH�
SURJUDPDFLyQ�GHO�VLVWHPD�*HV7,2Q�

(O�XVXDULR�YLVXDOL]D� VRODPHQWH� ODV� WUHV�SULPHUDV�
SHVWDxDV��FRQ�ODV�FXDOHV�FRPDQGD�HO�VLVWHPD��YLQFXODGDV�
D�FHOGDV�FRQ�YDOLGDFLRQHV�GH�GDWRV���FHOGDV�GH�FiOFXORV�\�
ERWRQHV�GH�FRPDQGR�TXH�HMHFXWDQ�UXWLQDV�9%$��)LJXUD�
���

(O� VLVWHPD� FXHQWD� FRQ� YDOLGDFLyQ� SDUD LPSHGLU�
TXH�ORV�XVXDULRV�LQJUHVHQ�GDWRV�LQFRUUHFWRV��

2SFLyQ�GH�PHGLFLyQ�DXWRPiWLFD
(O� VLVWHPD� VH� GLVHxy� FRQ� XQ� PyGXOR� GH�

PHGLFLyQ� DXWRPiWLFD� HQ� OD� PiTXLQD� SULQFLSDO� GH�

DVHUUDGHUR�� PHQVXUDQGR� HO� IOXMR� GH� PDWHULDOHV� HQ� HO�
SURFHVR�� (VWH� VHQVRU� OR�PRQLWRUHD� GXUDQWH� HO� WXUQR� GH�
SURGXFFLyQ� \� HQYtD� LQIRUPDFLyQ� D� XQ� &RQWURODGRU�
/yJLFR� 3URJUDPDEOH� �&/3� R� 3/&��� GHWHFWDQGR�
FXDOTXLHU� LQWHUUXSFLyQ� FRPR� XQ� � HYHQWR� R� LG�� (VWR�
HVWDEOHFH HO� LQLFLR� GH� XQ� WLHPSR� LPSURGXFWLYR�� (O�
RSHUDGRU� GH� OD� PiTXLQD� LQGXVWULDO� GH� DVHUUDGHUR�
~QLFDPHQWH� GHEH� LQWHUYHQLU� SDUD� DVLJQDU� XQD� FDXVD� D�
FDGD�HYHQWR�LG �SUHGHILQLGD�VHJ~Q�HO�iUERO�GH�FDXVDV��\�
XQ� iUHD� �SUHGHILQLGR� VHJ~Q� HO� HVTXHPD� GH� iUHDV� \�
ORFDOL]DFLRQHV���8QD�YH]�TXH�GHILQLGR�HVWR��HO�RSHUDULR�
SRGUi� HQYLDU� ORV�GDWRV�PHGLDQWH�XQD� UHG� LQIRUPiWLFD� D�
XQD�EDVH�GH�GDWRV�HQ�VHUYLGRU�FHQWUDO��)LJXUD����

)LJXUD����&DSWXUD�GH�SDQWDOOD�([FHO�\�SURJUDPDFLyQ�9%$
)LJXUH��� 6FUHHQVKRRW�RI�([FHO�DQG�9%$�SURJUDPPLQJ

)LJXUD����(HMHPSOR�GH�DVLJQDU�PDFUR�D�XQD�LPDJHQ�GH�([FHO�
)LJXUH����([DPSOH�RI�DVVLJQLQJ�PDFUR�WR�DQ�([FHO�LPDJH�

WĞƐƚĂŹĂƐ�ƋƵĞ�ǀŝƐƵĂůŝǌĂ�
Ğů�ƵƐƵĂƌŝŽ

WĞƐƚĂŹĂƐ�ĚĞ�ĐĄůĐƵůŽƐ �ĚŝƚŽƌ� sŝƐƵĂů� �ĂƐŝĐ� ĨŽƌ�
�ƉůŝĐĂƟŽŶƐ

ϭ

Ϯϯ
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��^� �� ��dK^ �E �>
^�Zs/�KZ

^��dKZ WZK�h�d/sK

WZK��^K

�E�K��Z K
^�E^KZ�^W>�

D/��E �> &>h:K �� D�d�Z/�>�^
�E >� D�Yh/E� WZ/E�/W�> ��

���� WZK��^K

�> W>� WZK��^� >�^ /E&KZD��/KE
�Es/��� WKZ >K^ �/^WK^/d/sK^ ��

D��/�/KE͘
^/ ��d��d� hE d/�DWK /DWZK�hd/sK
�Es/� >K^ ��dK^ � >� �KDWhd��KZ�

�> KW�Z�Z/K �^/'E� hE�
��h^�͕ �E Yh� �Z�� ^�
WZK�h:K �> d/�DWK

/DWZK�h�d/sK z 'h�Z��
�E >� ��^� �� ��dK^

�EdZ���^ ^�>/��^

DK�h>K �� D��/�/KE

)LJXUD����(VTXHPD�GH�IXQFLRQDPLHQWR�GHO�PRGXOR�DXWRPiWLFR�GH�PHGLFLyQ
)LJXUH����6FKHPDWLF�RI�WKH�RSHUDWLRQ�RI�WKH�DXWRPDWLF�PHDVXULQJ�PRGXOH

5(68/7$'26�<�',6&86,Ï1�

(O� SULQFLSDO� UHVXOWDGR� GH� HVWH� WUDEDMR� OR�
FRQVWLWX\H� HO� VLVWHPD� GLVHxDGR�� HVFULWR� HQ� VRSRUWH�
LQIRUPiWLFR�H�LPSOHPHQWDGR�HQ����OtQHDV�GH�SURGXFFLyQ�
GH� OD� HPSUHVD�� 6H� UHLWHUD� OD� LPSRUWDQFLD� GH� TXH� HV� XQ�
VLVWHPD�RSHUDGR�SRU� HO� SURSLR�RSHUDGRU�GHO� DVHUUDGHUR�
SDUD� OH� HQWUDGD� GH� GDWRV�� \� VH� KD� GDGR� pQIDVLV� D� OD�
IDFLOLGDG� GH� RSHUDUOR� SDUD� DTXHO� TXH� QR� HVWi�
IDPLOLDUL]DGR�D�OD�LQIRUPiWLFD��3RU�HOOR�VH�SUHVHQWDQ�VXV�
FRPSRQHQWHV� EiVLFRV� \� FRPXQHV�� TXH� VH� FLWDQ� D�
FRQWLQXDFLyQ�

0yGXOR�GH�HQWUDGD�GH�GDWRV�HQ�2SHUDFLyQ
(O� VLVWHPD� SHUPLWH� DO� XVXDULR� RSHUDU�

JUiILFDPHQWH� PHGLDQWH� ERWRQHV� TXH� SXHGH� SXOVDU� SRU�
PHGLR�GH�GLVSRVLWLYRV�SHULIpULFRV��HMHFXWDQGR�UXWLQDV�HQ�
9%$�TXH� OR�YDQ�JXLDQGR� D� WUDYpV�GH�SDQWDOOD� JUiILFDV�
UHJLVWUDQGR� HO� HYHQWR� �HQ� FDGD� VHFWRU� GH� SURGXFFLyQ���
(VWH� XVXDULR�� TXH� HV� HO� RSHUDULR� GH� OD� PiTXLQD�
LQGXVWULDO��FXHQWD�FRQ HO�DFFHVR�GLUHFWR�DO�VRIWZDUH�

$O� LQLFLDU� HO� SURJUDPD�� HO� XVXDULR� FRPSOHWD� ORV�
FDPSRV� TXH� VRQ� REOLJDWRULRV�� RILFLDO��
UDQJR�FODVH�HVSHVRU� GH� HQWUDGD� GH� PDWHULD� SULPD��
SURYHHGRU�DQFKR�\�KRUDV�GHO�WXUQR��\��\D�HVWi�KDELOLWDGR�
SDUD�OD�FDUJD�GH�WLHPSR�LPSURGXFWLYR��3XHGH�FDSWDU�ORV�
7,� DXWRPiWLFDPHQWH� LPSRUWDQGR� GDWRV� GHO� PyGXOR� GH�
PHGLFLyQ��KRUDULR�GH�LQLFLR�\�ILQ�GH�OD�SDUDGD���ORV�TXH��
DSDUHFHUi�DO�UHDQXGDU�OD�SURGXFFLyQ��)LJXUD�����

)LJXUD� ���� 3DQWDOOD� FRQ� VHxDO� GH� DOHUWD� GH� 7,��
GHWHFWDGR�SRU�HO�VLVWHPD�GH�PHGLFLyQ�DXWRPiWLFD�
)LJXUH� ����'LVSOD\�ZLWK�7,� DOHUW� VLJQDO� GHWHFWHG�E\�
WKH�DXWRPDWLF PHDVXUHPHQW�V\VWHP�

8QD� YH]� DVLJQDGD� HO� iUHD� \� ORFDOL]DFLyQ� GHO�
HYHQWR��HO�XVXDULR��GHEHUi�DVLJQDU�HO�PRWLYR�PHGLDQWH�OD�
D\XGD�GHO�iUERO�GH�FDXVDV��)LJXUD����

&DGD�GDWR� VH�DOPDFHQD�FRQ�XQD�FRGLILFDFLyQ�GH����
FDPSRV� HQ� IRUPD� GH� ILODV� VHSDUDGRV� SRU� WDEXODFLyQ� SDUD�
FDGD� HYHQWR�� &DGD� GDWR� WHQGUi� XQ� VLJQLILFDGR� HQ� IXQFLyQ�
GHO� RUGHQ� HQ� HO� TXH� VH� HQFXHQWUH�� HQ� HO� PRPHQWR� GHO�
DQiOLVLV�� 6H� UHDOL]D� HVWR� HQ� ��� VHFWRUHV� GLIHUHQWHV� GH� OD�
HPSUHVD� )LJXUD�����
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)LJXUD�����,QWHUID]�$UERO�GH�&DXVDV
)LJXUH�����&DXVHV�7UHH�,QWHUIDFH

)LJXUD�����&RGLILFDFLyQ�GH�FDPSRV
)LJXUH�����)LHOG�FRGLQJ
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5HSRUWHV�JHQHUDGRV�SRU�HO�VLVWHPD
/D� LQIRUPDFLyQ� HV� SUHVHQWDGD� PHGLDQWH� XQ�

VRIWZDUH� GH� SURFHVDPLHQWR�� DQiOLVLV� GH� GDWRV� \�
JHQHUDFLyQ� GH� UHSRUWHV�� &RQ� HVWH�� VH� SRGUi� � FRQVXOWDU�
LQIRUPDFLyQ� SURFHVDGD� \� JHQHUDU� UHSRUWHV� FRQ�
SRVLELOLGDG� GH� LPSUHVLyQ�� $� WUDYpV� GH� (WKHUQHW�� VH�
SXHGH�UHDOL]DU�FRQVXOWDV�D�WLHPSR�UHDO��GHVGH�FXDOTXLHU�
SDUWH�GH� OD�HPSUHVD� �GDWRV�SURFHVDGRV�\� VLQ�SURFHVDU���
SDUD�GLIHUHQWHV�QLYHOHV�MHUiUTXLFRV�GHO�RUJDQLJUDPD��3RU�
HVWH� PRWLYR�� VH� GHVDUUROODURQ� �� QLYHOHV� GH� DQiOLVLV� GH�
GDWRV�����*HQHUDO�GH�SODQWD�����3RU�OtQHD�GH�SURGXFFLyQ��
\����6HFWRUHV�GH�6HUYLFLR��)LJXUD����\�����VHJ~Q�:HEHU�
\�3UHXNVFKDW��������

6L�HO�XVXDULR�SXHGH�VHOHFFLRQDU�YDULDV�RSFLRQHV�
GH� LQIRUPHV�� SRU� HMHPSOR� � OD� HYROXFLyQ� GLDULD� �)LJXUD�
����

(O� UHSRUWH� SRU� OtQHD� GH� SURGXFFLyQ� IXH�
GHVDUUROODGR� SDUD� HO� XVR� GH� 6XSHUYLVRUHV�� 'RQGH� FDGD�

OtQHD� GH� SURGXFFLyQ� SRVHH� VX� SODQWLOOD� GH� DQiOLVLV�� 6H�
SXHGH� VHOHFFLRQDU� HO� VHFWRU� GH� LQWHUpV�� \� DO� DEULU� HO�
DUFKLYR� VHOHFFLRQDGR�� HO� XVXDULR� VH� HQFXHQWUD� FRQ� OD�
)LJXUD����

7,�GLVFULPLQDGRV�SRU�iUHDV�\�ORFDOL]DFLRQHV�GHO�VHFWRU
(O� XVXDULR� VHOHFFLRQD� ORV� 7,� GH� XQD�

GHWHUPLQDGD� VHPDQD� R� SHULRGR� HVSHFtILFR� \� SXHGH��
WLOGDU� R� GHVWLODU� ORV� GtDV� HQ� IXQFLyQ� D� GH� VX� LQWHUpV�
�)LJXUD�����

7,�GLVFULPLQDGRV�HQ�HO�ÈUERO�GH�&DXVDV
(O�XVXDULR�FOLHQWH�SXHGH�FRQVXOWDU�HQWUH�IHFKDV��

PHGLDQWH� XQ� UHSRUWH� HVWUXFWXUDGR� GH� DFXHUGR� D� XQ��
GLDJUDPD� GH� iUHDV�� IDFLOLWDQGR� OD� LQWHUSUHWDFLyQ� GH� OD�
LQIRUPDFLyQ�SURFHVDGD��)LJXUD����

)LJXUD�����6DOLGDV�GHO�VLVWHPD�*HV7,2Q
)LJXUH�����2XWSXWV�IURP�WKH�*HV7,2Q�V\VWHP

)LJXUD����5HSRUWH�JHQHUDO�GH�SODQWD
)LJXUH����*HQHUDO�UHSRUW�RI�SODQW
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)LJXUD�����(YROXFLyQ�GLDULD�GHO�VHFWRU
)LJXUH�����'DLO\�HYROXWLRQ�RI�WKH�VHFWRU

)LJXUD�����3DQWDOOD�GH�LQLFLR�GHO�DQiOLVLV�SRU�VHFWRU
)LJXUH�����6WDUW�VFUHHQ�RI�WKH�DQDO\VLV�E\�VHFWRU

)LJXUD�����5HSRUWH�ÈUHDV�\�/RFDOL]DFLRQHV
)LJXUH�����5HSRUW�$UHDV�DQG�/RFDWLRQV
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)LJXUD�����5HSRUWH�iUERO�GH�FDXVDV
)LJXUH�����&DXVHV�WUHH�UHSRUW

(O�UHSRUWH�SDUD�OD�*HUHQFLD�\�'LUHFFLyQ��SUHVHQWD�
XQ� GLDJUDPD� GH� IOXMR�� FRQWHPSODQGR� ODV� ��� OtQHDV� TXH�
FRPSRQHQ�HO�SURFHVR�GH�SURGXFFLyQ�GH�PROGXUDV�SULPH��
SDUWLHQGR�GHVGH� OD�PDGHUD�HQ�UROOR��KDVWD� ILQDOL]DU�FRQ�
HO� SURGXFWR� WHUPLQDGR�� (VWH� � VH� SUHVHQWD� FRPR� XQD�
SDQWDOOD�SULQFLSDO��FRQ�HO�SRUFHQWDMH�GH�7,�GH�FDGD�OtQHD��
FRUUHVSRQGLHQWH�DO�PHV�HQ�FXUVR�

(O�VHJXQGR�VRIWZDUH�GH�DQiOLVLV�HV�SDUD�HO�XVR�GH�
VXSHUYLVRUHV�� GRQGH� VH� SXHGH� ILOWUDU� FDGD� VHFWRU�
HVSHFtILFR�� $O� VHU� WDQ� HVSHFtILFR�� YDUtD� HO� WLSR� GH�
DQiOLVLV�HQ�SDUWLFXODU�

7RGRV�ORV�XVXDULRV�IXHURQ�FDSDFLWDGRV�HQ�HO�XVR�
GHO� VLVWHPD��FRQ� VX�GRFXPHQWDFLyQ�FRUUHVSRQGLHQWH��<�
HO� VLVWHPD� GH� VDOLGDV� GH� GDWRV� VH� HQFXHQWUD�
FRPSOHWDPHQWH� GHVDUUROODGR� \� HQ� XVR�� (Q� WRGRV� ORV�
FDVRV��H[LVWH�OD�RSFLyQ�GH�DFFHGHU�D�OD�EDVH�GH�GDWRV�GH�
FDGD�VHFWRU��FRQ�OD�RSFLyQ�GH�DSOLFDU�ILOWURV

&RPR�~OWLPR�DVSHFWR�VH�SXHGH�PHQFLRQDU�TXH�VH�
KD� ORJUDGR�HO�SULQFLSDO� � UHVXOWDGR��HV�TXH�HO�VLVWHPD�VH�
HQFXHQWUD� HQ� IXQFLRQDPLHQWR�� OR� TXH� GHPXHVWUD� OD�
FDSDFLGDG� GHO� VRIWZDUH� GHVDUUROODGR� � SDUD� HMHFXWDU� ODV�
WDUHDV�

&21&/86,21(6

(O� VLVWHPD� VH� HQFXHQWUD� LQVWDODGR� \� HQ�
IXQFLRQDPLHQWR�� 6H� KD� FRQYHUWLGR� HQ� XQD� KHUUDPLHQWD�
WHFQROyJLFD� HILFLHQWH� \� iJLO� TXH� DOPDFHQD� \� HQWUHJD�
LQIRUPDFLyQ�HVWUXFWXUDGD�� ILDEOH��RSRUWXQD�\�HQ� WLHPSR�
UHDO�UHVSHFWR�DO�IDFWRU�GH�XVR�GHO�WLHPSR�HQ ORV�VHFWRUHV�
SURGXFWLYRV�� /RV� LQGLFDGRUHV� HQ� WLHPSR� UHDO� SHUPLWHQ�
OOHYDU� XQ� FRQWURO� WXUQR� D� WXUQR�� SHUR� VLQ� GXGD� VXV�
JUDQGHV�DSRUWHV�KDQ�VLGR�HQIRFDGRV�KDFLD�OD�JHVWLyQ�GH�
7,�GH�OD�LQGXVWULD��GDQGR�LQIRUPDFLyQ�VREUH�FXiOHV�VRQ�
ORV� SUREOHPDV� PiV� XUJHQWHV� D VROXFLRQDU� \� PiV� D~Q��
GLVFULPLQDGR�SRU�FDXVDV�GH�GLFKRV�SUREOHPDV�

(O� PDQHMR� GH� OD� LQIRUPDFLyQ� SHUPLWH� JHVWLRQDU�
ORV�7,�\�FRQWULEXLU�FRQ�LQIRUPDFLyQ��D�OD�GLUHFFLyQ�GH�OD�

HPSUHVD�� SDUD� WRPDU� DFFLRQHV� H� LQWHQWDU� UHGXFLUORV�� (O�
VLVWHPD� *HV7,2Q� HVWi� WRWDOPHQWH� LPSOHPHQWDGR� HQ�
WRGDV� ODV� OtQHDV� GH� SURGXFFLyQ� GH� PROGXUDV�� FRQ�
PHGLFLyQ� DXWRPiWLFD�� 8QR� GH� ORV� SULQFLSDOHV� IDFWRUHV�
GHO� p[LWR� GH� HVWH� WUDEDMR�� IXH� HO� LQYROXFUDPLHQWR� \�
FRPSURPLVR�GH�ORV�XVXDULRV��WHQHU�HQ�PHQWH�pVWH�IDFWRU�
GHVGH�HO�LQLFLR�GHO�WUDEDMR�IXH�IXQGDPHQWDO�SDUD�UHGXFLU�
OD�UHVLVWHQFLD�DO�FDPELR�

8QD�GH�ODV�PD\RUHV�GLILFXOWDGHV�IXH�H[LJHQFLD�GH�
TXH� HO� RSHUDGRU� GH� OD� PiTXLQD� SXHGD� XVDUOR�
FRUUHFWDPHQWH�� (Q� OD� LPSOHPHQWDFLyQ�� VH� SDVy� � GH�
UHJLVWUDU� HQ� SODQLOODV� HQ� SDSHO�� FRQ� PXFKDV� FDXVDV�
GHILQLGRV� D� FULWHULR� SHUVRQDO�� � \� ~QLFDPHQWH� WLHPSRV�
PXHUWRV� PD\RUHV� D� ���� PLQXWRV�� D� OD� H[LJHQFLD� GH� XQ�
UHJLVWUR� SRU� PHGLR� GH� XQ� VLVWHPD� LQIRUPiWLFR� TXH�
GHWHFWD� WRGR� 7,� PD\RU� D� �� PLQXWR�� GH� PDQHUD�
DXWRPiWLFD� PHGLDQWH� VHQVRUHV�� (VWR� REOLJy� D� GHGLFDU�
XQD� JUDQ� FDQWLGDG� GH� HVIXHU]R� DO� GHVDUUROOR� GH� OD�
LQWHUID]�GH�IiFLO�XVR��\�D�ORV�SURJUDPDV�GH�FDSDFLWDFLyQ��
HYDOXDFLyQ� \� VHJXLPLHQWR� DO� XVXDULR�� )LQDOPHQWH� HO�
WUDEDMR� IXH� H[LWRVR�� \D� TXH� WDPELpQ� VH� KD� SRGLGR�
JHQHUDU� OD� GRFXPHQWDFLyQ� QHFHVDULD� FXPSOLHQGR� FRQ�
UHTXLVLWRV�GH�OD�QRUPD�LQWHUQDFLRQDO�,62�������REWHQHU�
UHVXOWDGRV� � VDWLVIDFWRULRV� \D� TXH� ORJUDURQ� DGDSWDUVH� D�
HVWD�QXHYD�DSOLFDFLyQ�

%,%/,2*5$)Ë$

0,12/,�� 5�� �������� $QiOLVLV� GH� WLHPSRV�
LPSURGXFWLYRV�HQ�XQD� LQGXVWULD�GH�IiEULFD�GH�PROGXUDV�
SLQWDGDV� $VRUD�5HYLVWD�1������$xR����� � ,661������
������ 'LVSRQLEOH� HQ� LQWHUQHW���
KWWS���ZZZ�DVRUDUHYLVWD�FRP�DU�

%2/721�� :�� �������� ,QJHQLHUtD� GH� &RQWURO��
0p[LFR��$OIDRPHJD�
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&+$6(�� 5�� %�� �������� $GPLQLVWUDFLyQ� GH�
2SHUDFLRQHV� � 3URGXFFLyQ� \� &DGHQD� GH� 6XPLQLVWURV��
0p[LFR�')��7KH�0F*UDZ�+LOO�&RPSDQLHV�

,62�� ,17(51$7,21$/� 67$1'$5'�
25*$1,=$7,21��1RUPD�,62�������

.$1$:$7<�� *�� �������� ,QWURGXFFLyQ� DO�
HVWXGLR� GHO� WUDEDMR�� *LQHEUD�� 2UJDQL]DFLyQ�
,QWHUQDFLRQDO�GHO�7UDEDMR�

:(%(5�� )�� <� 35(8.6&+$7�� (��� ������
'HVDUUROOR� GH� XQ� VLVWHPD� GH� *HVWLyQ� GH� 7LHPSRV�
,PSURGXFWLYRV� HQ� /tQHD� SDUD� XQD� LQGXVWULD� PDGHUHUD�
GHGLFDGD� D� OD� SURGXFFLyQ� GH� 0ROGXUDV� )LQJHU� -RLQW�
3LQWDGDV�� 7HVLV� GH� *UDGR�� )DFXOWDG� GH� &LHQFLDV�
)RUHVWDOHV�81D0


