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1��6iQFKH]�����-�$��0DQ]DQHUD������0� $��%XHQR ����

����&,)25�,1,$�&WUD��GH�OD�&RUXxD�NP������������0DGULG��(VSDxD���� ,0,$�)LQFD���(O�(QFLQ���$SGR�������������$OFDOi�GH�+HQDUHV��0DGULG���(VSDxD�
5(680(1
6H�KDQ�UHDOL]DGR�ORV�H[SHULPHQWRV�SUHYLRV�QHFHVDULRV�SDUD�OD�WUDQVIRUPDFLyQ�JHQpWLFD�GH 3��DOED� 6HKD� ORJUDGR�XQRV�PHGLRV� FRQ� FRQFHQWUDFLRQHV� GH� UHJXODGRUHV� GHO� FUHFLPLHQWR� HVSHFtILFDV� SDUD� XQDEXHQD�SURSDJDFLyQ�\�HORQJDFLyQ��LQ�YLWUR��� 6H�REWXYLHURQ� �PHGLRV�GH� LQGXFFLyQ�GH�FDOOR�\�\HPDV�DSDUWLU�H[SODQWRV�WDQWR�GH�KRMD�FRPR�GH�VHJPHQWRV�LQWHUQRGDOHV��(O�PHGLR�ySWLPR�SDUD�OD�LQGXFFLyQ�GHFDOOR�D�SDUWLU�GH� ORV�H[SODQWRV�HV�HO�GH�0XUDVKLJH�6NRRJ� �06�� FRQ� � ���PJ�O� GH�7LGLD]XURQ� �7'=�� \�����PJ�O�GH�iFLGR�D�QDIWDOpQDFpWLFR��$1$���<�HO�PHGLR�GH�LQGXFFLyQ�GH�\HPDV�D�SDUWLU�GH�FDOOR�HV�HO06�FRQ�����PJ�O�GH���EHQFLO�DPLQRSXULQD��%$3��\������PJ�O�GH�$1$�
6H� KD� REVHUYDGR� OD� UHVLVWHQFLD� D� GLVWLQWDV� FRQFHQWUDFLRQHV� GH� ORV� DQWLELyWLFRV� NDQDPLFLQD� HKLJURPRFLQD��IUHFXHQWHPHQWH�XWLOL]DGRV�FRPR�PDUFDGRUHV�GH�VHOHFFLyQ�GH�SODQWDV�
3$/$%5$6�&/$9(� ,QGXFFLyQ�GH�FDOORV�\�\HPDV��3��DOED��SURSDJDFLyQ�LQ�YLWUR�
6800$5<
3UHOLPLQDU\�H[SHULPHQWV�IRU�WKH�JHQHWLF�WUDVQIRUPDWLRQ�RI�3RSXOXV�DOED KDYH�EHHQ�FRQGXFWHG��&XOWXUHPHGLD�ZLWK� VSHFLILF� FRQFHQWUDWLRQV� RI� SODQW� JURZWK� UHJXODWRUV� IRU� D� JRRG� SUROLIHUDWLRQ� DQG� �LQ� YLWUR�HORQJDWLRQ�KDYH�EHHQ�DFKLHYHG��,QGXFWLRQ�RI�ERWK�FDOOXV�DQG�EXGV�IURP�OHDI�DQG�LQWHUQRGDO�VHJPHQWVZHUH�REWDLQHG��7KH�EHVW�PHGLXP�IRU�FDOOXV�LQGXFWLRQ�ZDV�WKDW�RIQ�0XUDVKLJH�6NRRJ��06�ZLWK�����PJ�O7KLGLD]XURQ� �7'=��DQG������PJ�O� QDSKWKDOHQHDFHWLF� DFLG� �1$$��� � 7KH�PHGLXP� IRU� EXG� LQGXFWLRQ� RQFDOOXV�ZDV�06�ZLWK�����PJ�O���EHQ]\ODGHQLQH��%$3��DQG�������PJ�O�1$$�
7KH� UHVLVWDQFH� WR� GLIIHUHQW� FRQFHQWUDWLRQV� RI� IUHTXHQWO\� XVHG� DQWLELRWLFV� DV� SODQW� VHOHFWLRQ�PDUNHUV�H�J��NDQDPLFLQ�DQG�K\JURPLFLQ��ZDV�VWXGLHG�
.(<�:25'6� FDOOXV��EXG�LQGXFWLRQ��3RSXOXV�DOED��LQ�YLWUR�SURSDJDWLRQ
,1752'8&&,21
3RSXOXV�DOED�HV�XQD�HVSHFLH�DXWyFWRQD�FRQ�DPSOLD�UHSUHVHQWDFLyQ�HQ�QXHVWUR�SDtV�(V� XQD� HVSHFLH� GH� LQWHUpV� SDUD� OD� UHVWDXUDFLyQ� GH� ULEHUDV�� 6HUtD� SURGXFWLYR� HOREWHQHU�QXHYDV�YDULHGDGHV�DGDSWDGDV�D�FRQGLFLRQHV�HGiILFDV�H[WUHPDV�GH�VDOLQLGDG�
/D�DSWLWXG�GH�HVWD�HVSHFLH�SDUD�HO�HQUDL]DPLHQWR�WLHQH�GLYHUVRV�JUDGRV�GH�GLILFXOWDGGHSHQGLHQGR�GHO�JHQRWLSR�HOHJLGR��%XHQR�HW�DO���������(O�SRQHU�D�SXQWR�XQ�VLVWHPDHILFD]�GH�UHJHQHUDFLyQ�LQ�YLWUR DPSOtD�ODV�SRVLELOLGDGHV�GH�SURSDJDFLyQ�FORQDO�D�HVWDHVSHFLH�
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$XQTXH� VH� KDQ� UHDOL]DGR� HVWXGLRV� SDUD� OD� UHJHQHUDFLyQ� D� SDUWLU� GH� H[SODQWRV� GHKtEULGRV�GH�3��DOED��.LP�HW�DO��������3DUN�HW�DO��������6XQJ�HW�DO���������H[LVWH�SRFDLQIRUPDFLyQ�HQ�HVWD�HVSHFLH�FRQFUHWD��.DSXVWD�HW�DO��������3DUN�HW�DO��������
(Q� HVWH� WUDEDMR� VH� KDQ� UHDOL]DGR� XQD� VHULH� GH� H[SHULPHQWRV� QHFHVDULRV� SDUD� ODUHJHQHUDFLyQ��3URSDJDFLyQ��HORQJDFLyQ�\�HQUDL]DPLHQWR��%XHQR�HW�DO��������LQ�YLWUR�LQGXFFLyQ�D�SDUWLU�GH�H[SODQWRV�GH�KRMDV�\�HQWUHQXGRV�GH�FDOORV�\�\HPDV�DGYHQWLFLDV�EURWHV��� DVL� FRPR� RWURV� H[SHULPHQWRV�� GHWHUPLQDFLyQ� GH� ODV� FRQFHQWUDFLRQHV� GHNDQDPLFLQD�H�KLJURPLFLQD�D�ODV�TXH�VRQ�UHVLVWHQWHV�HVWRV�H[SODQWRV�
0$7(5,$/�<�0(72'26
0DWHULDO�YHJHWDO
6H�FROHFWDURQ�GH�ORV�PHVHV�GH�DEULO��PD\R�\�MXQLR�EURWHV�GH�UDt]�GH�ORV�FORQHV�72�GH7RUUHPRFKD�� GHO� FORQ� 0��� �VyOR� GH� HVWDTXLOOD��� GH� ORV� FORQHV� $/���� �VyOR� GHHVWDTXLOOD�� \� 0f��� GH� FHSDV� SURFHGHQWHV� GHO� UtR� *DOOHJR� �FROHFFLyQ� ,1,$�� HQSDUFHODV�GHO�6HUUDQLOOR�
'LFKR�PDWHULDO�IXH�SUHYLDPHQWH�SXHVWR�DO�YDFtR�GXUDQWH���
��WUDWDGR�FRQ�SDUDILQD�HQORV� H[WUHPRV� GH� OD� HVWDTXLOOD�� VXPHUJLGR� HQ� DOFRKRO� HWtOLFR� GHO� ���� GXUDQWH� ��

� \HVWHULOL]DGR�HQ�&O21D�DO������FRQ�XQDV�JRWDV�GH�WZHHQ����GXUDQWH���
��/DV�KRMDVIXHURQ� FRUWDGDV� GH� ODV� HVWDTXLOODV� \� GHVHFKDGDV�� ODV� HVWDTXLOODV� WURFHDGDVWUDQVYHUVDOPHQWH� IXHURQ� LQWURGXFLGDV� HQ� HO� PHGLR� GH� FXOWLYR�� HQ� HVWH� PHGLRJHQHUDUiQ� QXHYDV� VHJPHQWRV�LQWHUQRGDOHV� \� KRMDV� TXH� VHUiQ� XWLOL]DGDV� SDUD� ODLQGXFFLyQ�GH�FDOORV�\�\HPDV�\�UHVLVWHQFLD�D�DQWLELyWLFRV�
0HGLR�GH�&UHFLPLHQWR
(O�PHGLR�GH�SURSDJDFLyQ�EDVDO�IXp�HO�GH�0XUDVKLJH�\�6NRRJ���������06��y�:RRG\3ODQW�0HGLXP��:30��/OR\G��0F&RZQ���������&RPR�UHJXODGRUHV�GHO�FUHFLPLHQWR�VHHPSOHDURQ���EHQFLO�DPLQRSXULQD� �%$3��\�iFLGR�D�QDIWDOHQDFpWLFR� �$1$���6H�DxDGLyVDFDURVD�����J�O��FRPR�IXHQWH�GH�FDUERQR�\�FRPR�DJHQWH�JHOLILFDQWH�DJDU����J�O���(OPHGLR�IXH�DMXVWDGR�D�S+������\�HVWHULOL]DGR�HQ�DXWRFODYH�D����DWPyVIHUD������&����
�$� FRQWLQXDFLyQ� VH� GLVSHQVy� HQ� WXERV� HVWpULOHV�� $O� FDER� GH� XQ� PHV�� FUHFLGDV� ODVSOiQWXODV�VH�UHSLFDURQ�D�PHGLR�QXHYR�
0HGLR�GH�LQGXFFLyQ�GH�FDOOR�\�\HPDV
3DUD� LQGXFLU�FDOOR�GH�KRMDV�\�VHJPHQWRV�LQWHUQRGDOHV�GH� ORV�EURWHV�GH� UDt]�GH�72�0���\�0f����D�DPERV�VH�OHV�SURGXFtD�FRUWHV�\�SRVWHULRUPHQWH�VH�SXVLHURQ�HQ�PHGLR06� \� :30� FRQ� UHJXODGRUHV� GHO� FUHFLPLHQWR�� WLGLD]XURQ� �7'=�� D� GLVWLQWDVFRQFHQWUDFLRQHV������������������PJ�O��\��$1$������PJ�O��6H�SXVLHURQ���H[SODQWRV�SRUSODFD�\���SODFDV�SRU�WUDWDPLHQWR��3RVWHULRUPHQWH�VH�UHSLFDURQ�DO�PHV�FDPELDQGR�HO7'=�SRU����PJ�O�GH�%$3�SDUD�OD�LQGXFFLyQ�GH�\HPDV�
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5HVLVWHQFLD�D�ODV�GLVWLQWDV�FRQFHQWUDFLRQHV�GH�KLJURPLFLQD�\�NDQDPLFLQD
/RV�H[SHULPHQWRV�VH�UHDOL]DURQ�FRQ�H[SODQWRV�GH�KRMDV� �GH� ORV�FORQHV�72�\�0f���KDFLHQGR�KHULGDV� FRPR�VH�KD� LQGLFDGR�DQWHULRUPHQWH��(O�PHGLR� XWLOL]DGR�HV� HO�06FRQ�����PJ�O�GH�7'=�\������PJ�O�GH�$1$��DxDGLHQGR�ODV�GLVWLQWDV�FRQFHQWUDFLRQHV�GHNDQDPLFLQD���NP�����������������������\�����PJ�O���6H�SXVLHURQ���H[SODQWRV�SRU�SODFD\���SODFDV�SRU� WUDWDPLHQWR��/R�PLVPR�VH� UHDOL]y�SDUD� OD�KLJURPLFLQD� �KLJ��SHUR�FRQRWUDV�FRQFHQWUDFLRQHV���������������������������������\�����PJ�O�
5(68/7$'26
3URSDJDFLyQ�LQ�YLWUR
6H� UHDOL]y� XQD� YDORUDFLyQ� YLVXDO� GHO� YLJRU� GH� ODV� SOiQWXODV�LQ� YLWUR HQ�PHGLR�06� \:30��HO�UHVXOWDGR�VH�PXHVWUD�HQ�OD�WDEOD����9DULDV�JHQHUDFLRQHV�GHVSXpV�ORV�FORQHV0��� \� $/���� IXHURQ� SHUGLHQGR� YLJRU� \� IXHURQ� GHVFDUWDGRV� SDUD� SRVWHULRUHVH[SHULPHQWRV�� /RV� FORQHV� UHVWDQWHV� VH� SURSDJDQ� HQ� 06� \� VH� KDQ� SURGXFLGRPRGLILFDFLRQHV�RSWLPL]DGDV�GHO�PHGLR�GH�SURSDJDFLyQ�VHJ~Q� OD�SRVWHULRU�XWLOL]DFLyQGH�ODV��SOiQWXODV�\�PDQWHQLPLHQWR�GHO�YLJRU�GH�ODV�PLVPDV�
063�� 06� ���%$3� �����$1$�� 3DUD� OD� LQGXFFLyQ� GH� \HPDV� D� SDUWLU� GH�PDWHULDO� GHFDPSR�HVWHULOL]DGR��0633��06����%$3�����$1$��3DUD�SURSDJDFLyQ�LQ�YLWUR�06(��06�����%$3�����$1$��3DUD�HORQJDFLyQ�065 :30�����$,%��3DUD�HQUDL]DPLHQWR��%XHQR�HW�DO��������
,QGXFFLyQ�GH�FDOORV�\�\HPDV
/RV�SRUFHQWDMHV�GH�H[SODQWRV�TXH�KDQ�LQGXFLGR�\HPDV�DO�PHV�\�PHGLR�VH�PXHVWUDQHQ�OD�ILJXUDV���
(Q�FXDQWR�DO�FOyQ�72�HQ�ODV�SODFDV�GH�:30�OD�SURGXFLyQ�GH�FDOOR�IXH�SHRU�\�QR�VHREVHUYDURQ�\HPDV��(Q�ODV�SODFDV�GH�06�VH�DSUHFLDURQ�ODV�SULPHUDV�\HPDV�DO�PHV�\PHGLR� �ILJXUDV���\����GHVGH�HO� LQLFLR�\� IXHURQ�PD\RULWDULRV�FXDQGR�SURYHQtDQ�GH� ODFRQFHQWUDFLyQ�GH�7'=�GH����PJ�O��/D�FRQFHQWUDFLyQ�GH�7'=�GH�����HOHJLGD�WDPELpQIXH�DSOLFDGD�D�H[SODQWRV�GH�VHJPHQWRV�LQWHUQRGDOHV��ILJXUDV���\����
(Q�HO�FORQ�0f���VH�UHDOL]DURQ�ORV�PLVPRV�SDVRV�TXH�HQ�HO�FORQ�72��SHUR�VyOR�HQ�HOPHGLR�:30��HO�UHVXOWDGR�VH�PXHVWUD�HQ�OD�ILJXUD����/R�PLVPR�VH�UHDOL]y�FRQ�HO�FORQ0��� \� QR� VH� REWXYLHURQ� \HPDV�� (Q� H[SHULPHQWRV� SRVWHULRUHV� VH� XQLILFy� SDUD� ORVFORQHV�72�\�0f���OD�XWLOL]DFLyQ�GH� ORV�PHGLRV�GH� LQGXFFLyQ�GH�FDOORV�\�\HPDV��HQ06� FRQ� ���PJ�O� 7'=� \� ����PJ�O� $1$�� \� � 06� FRQ� ���PJ�O� %$3� \� �����PJ�O� $1$UHVSHFWLYDPHQWH�
5HVLVWHQFLD�D�ORV�DQWLELyWLFRV�.DQDPLFLQD�H�+LJURPLFLQD
6H�SXVLHURQ�KRMDV�FRQ�KHULGD�GH�72�\�0f���HQ�HO�PHGLR�GH�LQGXFFLyQ�GH�FDOOR��06FRQ�����7'=�\������$1$���FRQ�OD�DGLFLyQ�GH�GLVWLQWDV�FRQFHQWUDFLRQHV�GH�DQWLELRWLFRVFRPR� VH�PXHVWUD� HQ� ODV� ILJXUDV� �� \� ��� (Q� HVWDV�PLVPDV� ILJXUDV� VH� REVHUYDQ� ODV
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FRQFHQWUDFLRQHV�ySWLPDV�GH�DQWLELyWLFRV�TXH�IXHURQ�VHOHFFLRQDGDV��GH����PJ�O�SDUDOD�NDQDPLFLQD��\�GH��� PJ�O�SDUD�OD�KLJURPLFLQD�
&21&/86,21(6
6H�KDQ�GHWHUPLQDGR�
� 0HGLRV� HVSHFtILFRV� GH� SURSDJDFLyQ�� GH� HORQJDFLyQ� SDUD� OD� REWHQFLyQ� GHVHJPHQWRV�LQWHUQRGDOHV�\�SDUD�OD�HORQJDFLyQ�GH�IXWXURV�EURWHV�
� 0HGLRV�FRQ�FRQFHQWUDFLRQHV�GH�UHJXODGRUHV�GHO�FUHFLPLHQWR�HVSHFtILFDV�SDUD�ODLQGXFLyQ�GH�FDOORV�\�\HPDV�EURWHV�
���� /DV�FRQFHQWUDFLRQHV�GH�DQWLELyWLFRV��XPEUDO�GH�UHVLVWHQFLD�HQ�3��DOED�

$*5$'(&,0,(1726
(VWH�WUDEDMR�KD�VLGR�ILQDQFLDGR�SRU�HO�SUR\HFWR�,1,$�6&���������'XUDQWH�HO�SURFHVRGH� HVWH� HVWXGLR�� 1LHYHV� 6iQFKH]� 4XLQWDQD� GLVIUXWy� GH� XQD� EHFD�SRVWGRFWRUDO� GHO,1,$�� $JUDGHFHPRV� D� 0�� 'RORUHV� 6DOYDGRU� OD� D\XGD� WpFQLFD� SUHVWDGD� HQ� ODUHDOL]DFLyQ�GH�HVWH�WUDEDMR�
%,%/,2*5$)Ë$
%8(12�� 0�$��� $6725*$�� 5�� <� 0$1=$1(5$�� -�$�� ������ 0LFURSURSDJDFLyQ� GH3RSXOXV�DOED �6LEHULDQD�H[WUHPHxD��D�SDUWLU�GH�DPHQWRV��6LVW��UHFXU��IRU����������������.$3867$��-�$1'�6.,%,16.$��$��������,QGXFWLRQ�RI�PRUSKRJHQHVLV�DQGUHJHQHUDWLRQ�LQ�WKH�FDOOXV�RI�3RSXOXV�DOED�/��DQG�3RSXOXV�QLJUD�/��-RXUQDO�RI�7UHHV6FLHQFHV�� �����������
.,0�� -�+��� /((� $1'� 6�.��� &+81�� <�:�� ������ 0DVV� SURSDJDWLRQ� RI� WUHH� VSHFLHVWKURXJK� LQ� YLWUR FXOWXUH�� EXG� FXOWXUH� RI�3�� DOED [�3�� JODQGXORVD�� 5HV� 5HS�� ,QVW�� IRU*HQHW��,PPRN�<XNFKRQJ�<RQJX�3RJR�����������
�//2<'�$1'�0&&2:1���������&RPPHUFLDOO\�IHDVLEOH�PLFURSRSDJDWLRQ�RI�PRXQWDLQODXUHO��NDOPLD�ODWLIROLD��E\�VKRRW�WLS�FXOWXUH��&RPE��3URF��,QW��3ODQW�3URS��6RF�������������
085$6+,*(�� 7� $1'� 6.22*�� )�� ������ $� UHYLVHG� PHGLXP� IRU� UDSLG� JURZWK� DQGELRDVVD\V�ZLWK�WREDFFR�WLVVXH�FXOWXUH��3K\VLRO��3ODQW��������������
3$5.�� <�*�� $1'� 6216�� 6�+�� ������ &XOWXUH� DQG� UHJHQHUDWLRQ� RI�3�� DOED [� 3�JODQGXORVD OHDI� SURWRSODVWV� LVRODWHG� IURP�LQ� YLWUR FXOWXUHG� H[SODQWV� -�� .RUHDQ� )RU�6RF��������������
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3$5.��<�*��$1'�6216��6�+��������5HJHQHUDWLRQ��RI�SODQWOHWV�IURP�FHOO�VXVSHQVLRQGHULYHG�FDOOXV�RI�3��DOED��3ODQW�&HO��5HS������������
681*�� +�6�� $1'� +$//�� 5�%�� ������ 0XOWLSOH� VKRRW� UHJHQHUDWLRQ� IURP� URRW� RUJDQFXOWXUHV� RI 3RSXOXV� DOED [� 3RSXOXV� JUDQGLGHQWDWD� 3ODQW� &HOO�� 7LVVX� DQG� 2UJDQ&XOWXUH�����������
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MS WPM

TO + -

MÑ15 + +

AL-30 +- -

M16 - -

7DEOD����9DORUDFLyQ�D�ORV�GRV�PHVHV�GHO�YLJRU�GH�ORV�FORQHV�HQ�06������%$3���������$1$�yHQ�:30������%$3���������$1$�
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����
����
����
����
���

��GH�H[SODQWRV�FRQ�\HPDV

��� ��� �;�PJ�O�7'=
���

����
�����

��GH�H[SODQ�WRV�FRQ�\HPDV
��� ��� �;�PJ�O�7'=

06�DOPHV�\PHGLR :30�DOPHV�\PHGLR

)LJXUD� ��� 3RUFHQWDMH� GH� H[SODQWRV� FRQ\HPDV� UHVXOWDQWHV� GH� ODV� GLVWLQWDVFRQFHQWUDFLRQHV� GH� WLGLD]XURQLQWURGXFLGDV� SDUD� OD� LQGXFFLyQ� GH� FDOORHQ�H[SODQWRV�GH�KRMDV�HQ�HO�FORQ�0f��
)LJXUD� ��� 3RUFHQWDMH� GH� H[SODQWRVFRQ� \HPDV�� UHVXOWDQWHV� GH� ODVGLVWLQWDV� FRQFHQWUDFLRQHV� GHWLGLD]XUyQ� LQWURGXFLGDV� SDUD� ODLQGXFFLyQ� GH� FDOOR� HQ� H[SODQWRV� GHKRMDV�GHO�FORQ�72�
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)LJXUD� ��� � 5HVLVWHQFLD� GH� ORV� H[SODQWRV� D� ODV� GLVWLQWDV� FRQFHQWUDFLRQHV� VHxDODGDV� GHNDQDPLFLQD�
�

)LJXUD� ��� � 5HVLVWHQFLD� GH� ORV� H[SODQWRV� D� ODV� GLVWLQWDV� FRQFHQWUDFLRQHV� VHxDODGDV� GHKLJURPLFLQD

���
����
�������GH�VXSHUYL�YHQFLD�GHH[SODQ�WRV

�� �� ��� ��� ���NP�PJ�O

���
����
�����

��VXSHU�YLYHQFLD�GH�H[SODQ�WRV

� � � �� �� �� �� ���KLJ�PJ�O
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)LJXUD����,QGXFFLyQ�GH�FDOOR�D�SDUWLU�GHH[SODQWR�GH�KRMD�

)LJXUD� ��� ,QGXFFLyQ� GH� FDOOR� D� SDUWLUGH�VHJPHQWRV LQWHUQRGDOHV�
)LJXUD�����,QGXFFLyQ�D�SDUWLU�GH�H[SODQWRVGH�KRMD��GH�\HPDV�VREUH�FDOOR�DO� PHV�\
–

)LJXUD����,QGXFFLyQ�D�SDUWLU�GH�VHJPHQWRVLQWHUQRGDOHV�GH�\HPDV�VREUH�FDOOR�DO� PHV\�PHGLR�

PHGLR�
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