
',1$0,&$�'(�$/*81$6�3523,('$'(6�48º0,&$6�<
%,2/¾*,&$6�'(/��68(/2�325�()(&72�'(�/$�48(0$�'(�81$

6$%$1$�'(�(OLRQXUXV�PXWLFXV 6SUHQJ� &21�',)(5(17(6
+,6725,$6�'(�)5(&8(1&,$�'(�)8(*2 �

&HOLD�&DUORWD�*RQ]iOH]

',5(&725� *XLOOHUPR�$��6WXGGHUW��,QJ��$JU���0�6F&2�',5(&725� &DUORV�.XQVW��,QJ��$JU���0�6F���3K�'�

7HVLV�SDUD�RSWDU�DO�WtWXOR�GH0$*,67(5�6&,(17,$(8QLYHUVLGDG�1DFLRQDO�GH�0DU�GHO�3ODWD)HEUHUR�GH�����



',1$0,&$�'(�$/*81$6�3523,('$'(6�48º0,&$6�<�%,2/¾*,&$6�'(/��68(/2�325�()(&72�'(�/$�48(0$�'(81$�6$%$1$�'(�(OLRQXUXV�PXWLFXV 6SUHQJ� &21�',)(5(17(6�+,6725,$6�'(�)5(&8(1&,$�'(�)8(*2 �&HOLD�&DUORWD�*RQ]iOH])DFXOWDG�GH�$JURQRPtD�\�$JURLQGXVWULDV�GH�OD�8QLYHUVLGDG�1DFLRQDO�GH�6DQWLDJR�GHO�(VWHUR�

�

5(680(1
(Q�VDEDQDV�GH�(OLRQXUXV�PXWLFXV�6SUHQJ� GHO�&KDFR�6HPLiULGR�2FFLGHQWDO��HO�IXHJR

HV� XQ� IDFWRU� GH� DFFLyQ� UHJXODU� GH� RFXUUHQFLD� QDWXUDO� FDGD� �� R� � DxRV� TXH� PDQWLHQH� OD
SURGXFWLYLGDG�GH�DTXpOODV��6LQ�HPEDUJR��HO�SURGXFWRU�SURGXFH�TXHPDV�FRQ�XQD�IUHFXHQFLD
DQXDO�D�HIHFWRV�GH�LQGXFLU�UHEURWHV�LQWHQVRV�\�GH�DOWD�FDOLGDG�IRUUDMHUD�\�GH�KDFHU�HO�FRQWURO
GH� HVSHFLHV� OHxRVDV� LQYDVRUDV�� %DMR� WDOHV� FRQGLFLRQHV� VH� SXHGH� FRQGXFLU� D� SURFHVRV� GH
GHJUDGDFLyQ� GHO� VXHOR�� (O� REMHWLYR� GH� HVWD� H[SHULHQFLD� IXH� JHQHUDU� LQIRUPDFLyQ� VREUH� HO
HIHFWR� GH� OD� TXHPD� GHO�(��PXWLFXV�HQ� UHODFLyQ FRQ� OD� IUHFXHQFLD� GH� IXHJR� D� TXH� KXELHUD
HVWDGR�VRPHWLGD��VREUH�DOJXQDV�SURSLHGDGHV�TXtPLFDV�\�ELROyJLFDV�GHO�VXHOR�YLQFXODGDV�FRQ
OD�GLQiPLFD�GHO�&�\�GHO�1��/D�PLVPD�VH�OOHYy�D�FDER�HQ�6DQWLDJR�GHO�(VWHUR�VREUH�XQ�VXHOR
7RUULRUWHQWH�KDSOXVWyOLFR��6H�XELFDURQ�]RQDV�FRQ�GLVWLQWDV�KLVWRULDV�GH�IUHFXHQFLD�GH�IXHJR�
DOWD��TXHPDV�DQXDOHV�GXUDQWH����DxRV���PHGLD��TXHPDV�FDGD���D���DxRV��\�EDMD��PiV�GH���
DxRV�VLQ�IXHJR���(O�PXHVWUHR�GH�VXHOR�VH�KL]R�D�GRV�SURIXQGLGDGHV��������\���������FP��\�HQ
GLVWLQWRV� PRPHQWRV� D� OR� ODUJR� GH� XQ� DxR�� %DMR� FRQGLFLRQHV� GH� IUHFXHQFLD� DQXDO�
GLVPLQX\HURQ�WDQWR�ORV�FRQWHQLGRV�WRWDOHV�FRPR�ODV�IUDFFLRQHV�OiELOHV�GH�OD�PDWHULD�RUJiQLFD
GHO� VXHOR�� VLHQGR� HVWDV� ~OWLPDV� ODV� DIHFWDGDV� HQ� PD\RU� SURSRUFLyQ�� /RV� VXHORV� EDMR
IUHFXHQFLD� PHQRU� FRQVHUYDURQ� HO� SRRO� GH� &� \� 1� RUJiQLFR� \� SUHVHQWDURQ� XQD� PD\RU
GLVSRQLELOLGDG�GH�1�PLQHUDO��/D�FDSD�GH�VXHOR�PiV�DIHFWDGD�IXH� OD�VXSHUILFLDO� �������FP��
SRU�HVWDU�PiV�H[SXHVWD�D�ODV�YDULDFLRQHV�DPELHQWDOHV� /D�TXHPD�DXPHQWy�OD�GLVSRQLELOLGDG
GH�1�GH�PDQHUD�GLIHUHQFLDO�VHJ~Q�HO�HIHFWR�GH�OD�KLVWRULD�GH�IXHJRV�VREUH�HO�SRRO�RUJiQLFR�
(Q�OD�IUHFXHQFLD�PHGLD��HO�PD\RU�WDPDxR�GH�pVWH�SHUPLWLy�PDQWHQHU�XQD�PD\RU�FDQWLGDG�GH
PLFURRUJDQLVPRV�KDVWD�HO�ILQ�GH�OD�HVWDFLyQ�GH�FUHFLPLHQWR�GHO�(��PXWLFXV��3RU�RWUR�ODGR��HO
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YLJRURVR� FUHFLPLHQWR� GHO� SDVWL]DO� SHUPLWLy� UHSRQHU� DGHFXDGDPHQWH� HO� &� RUJiQLFR
PLQHUDOL]DGR��PDQLIHVWDGR�HQ�FRQWHQLGRV�GH�IUDFFLRQHV�OiELOHV�DO�ILQDO�GHO�HVWXGLR�VLPLODUHV
D� ORV� FRQWHQLGRV� LQLFLDOHV�� 3RU� OR� FRQWUDULR�� HQ� OD� IUHFXHQFLD� DOWD� OD� PLQHUDOL]DFLyQ
SURPRYLGD�SRU�HIHFWR�GH�OD�TXHPD�QR�SXGR�VHU�FRPSHQVDGD�SRU�OD�UHSRVLFLyQ�GH�&�GHMDGR
SRU� HO�(��PXWLFXV \� WDQWR� OD� ELRPDVD�PLFURELDQD� FRPR� ODV� IUDFFLRQHV� OiELOHV DO� ILQDO� GHO
HVWXGLR��IXHURQ�PHQRUHV�TXH�DO�LQLFLR��/RV�VXHORV�EDMR�IUHFXHQFLD�PHGLD�PDQWXYLHURQ�PD\RU
FDSDFLGDG�GH�VXPLQLVWUDU�QXWULHQWHV��HVSHFLDOPHQWH�1��6H�HVSHUDED�TXH�OD�IUHFXHQFLD�EDMD�VH
FRPSRUWDUD�GH�PDQHUD�VLPLODU�D�OD�IUHFXHQFLD�PHGLD��SHUR�OD�DOWHUDFLyQ�ItVLFD�SURGXFLGD�SRU
XQ� LQHVSHUDGR� SODQFKDGR� GHO� VXHOR� KDEUtD� DOWHUDGR� ORV� SURFHVRV� ELROyJLFRV� GHO� PLVPR� \
UHGXFLGR� HO� FUHFLPLHQWR� GHO�(�� PXWLFXV�� QR� SHUPLWLHQGR� TXH� DTXHOOR� VH� PDQLIHVWDUD�� (Q
VtQWHVLV��OD�UHGXFFLyQ�GH�ODV�IUDFFLRQHV�RUJiQLFDV�HQ�OD�FDSD�VXSHUILFLDO�GHELGR�D�TXHPDV�GH
IUHFXHQFLD�DQXDO�SRU�SHUtRGRV�SURORQJDGRV�LQGXFLUtD�D�DXPHQWDU�ORV�SURFHVRV�GHJUDGDWLYRV
GHO�VXHOR��UHGXFLHQGR�HQ�HO�PHGLDQR�D�ODUJR�SOD]R�OD�SURGXFWLYLGDG�GHO�PLVPR��1R�REVWDQWH�
TXHPDV�GH�OD�VDEDQD�GH�(��PXWLFXV�FRQ�XQD�IUHFXHQFLD�VLPLODU�D�OD�QDWXUDO�SHUPLWLUtD�REWHQHU
PD\RU�SURGXFFLyQ�GHO�SDVWL]DO�PDQWHQLHQGR�OD�SURGXFWLYLGDG�GHO�VXHOR�
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$%675$&7
,Q�:HVWHUQ�6HPLDULG�&KDFR (OLRQXUXV�PXWLFXV 6SUHQJ�� VDYDQQDV�� ILUH� LV� D� QDWXUDO

IDFWRU�WKDW�FRQWULEXWHV�WR�WKH�PDLQWHQDQFH�RI�LWV�SURGXFWLYLW\�DQG�RFFXUV�UHJXODUO\�HYHU\���WR
��\U��1HYHUWKHOHVV�� UDQFKHUV�EXUQ�JUDVVODQGV�DQQXDOO\� LQ�RUGHU� WR� LQGXFH� LQWHQVH� DQG�KLJK
TXDOLW\� UHJURZWK� DW� WKH� EHJLQQLQJ� RI� JUDVV� JURZLQJ� VHDVRQ� DQG� WR� FRQWURO� XQGHVLUDEOH
LQYDGLQJ� ZRRG\� VSHFLHV�� 8QGHU� VXFK� FRQGLWLRQV� RI� DQQXDO� EXUQLQJ�� VRLO� GHJUDGDWLRQ
SURFHVVHV�FDQ�DOVR�EH�LQGXFHG��7KH�REMHWLYH�RI�WKLV�ZRUN�ZDV�WR�JHQHUDWH�LQIRUPDWLRQ�DERXW
WKH�HIIHFW�RI�(��PXWLFXV EXUQLQJ�RQ�VRPH�FKHPLFDO�DQG�ELRORJLFDO�VRLO�SURSHUWLHV�DVVRFLDWHG
ZLWK�&�DQG�1�G\QDPLFV��LQ�UHODWLRQ�WR�WKH�KLVWRU\�RI�EXUQLQJ�IUHTXHQF\�RI�WKH�VDYDQQD��7KH
H[SHULPHQW�ZDV�FDUULHG�RQ�DW�6DQWLDJR�GHO�(VWHUR��$UJHQWLQD��RQ�D�+DSOXVWROOLF�WRUULRWKHQW
VRLO�� $UHDV�ZLWK� GLIIHUHQW� KLVWRULHV� RI� EXUQLQJ� IUHTXHQF\�ZHUH� LGHQWLILHG�� KLJK� IUHTXHQF\
�DQQXDO�EXUQLQJ�IRU�DW�OHDVW����\U���PHGLXP�IUHTXHQF\��EXUQLQJV�HYHU\���WR���\U���DQG�ORZ
IUHTXHQF\��QR�EXUQLQJV�IRU�DW�OHDVW����\U���6RLO�VDPSOLJ�ZDV�GRQH�DW�WZR�GHSWKV��������DQG
��������FP�� LQ�VHYHUDO�PRPHQWV�DORQJ�RQH�\HDU��8QGHU�DQQXDO� IUHTXHQF\�� HLWKHU� WRWDO� VRLO
RUJDQLF�PDWWHU�FRQWHQW�RU�VRLO� ODELOH�RUJDQLF�IUDFWLRQV�GHFUHDVHG��EHLQJ� WKH� ODWWHU� WKH�PRVW
DIIHFWHG�� 6RLOV� XQGHU� ORZHU� EXUQLQJ� IUHTXHQF\V� FRQVHUYHG� D� JUHDWHU� &� DQG� 1� SRRO� DQG
VKRZHG�KLJKHU�PLQHUDO�1�DYDLODELOLW\��7KH�PRVW�DIIHFWHG�VRLO�OD\HU�ZDV�WKH�VXUIDFH�RQH����
���� FP�� EHFDXVH� RI� LWV� JUHDWHVW� H[SRVXUH� WR� FKDQJHV� RI� HQYLURQPHQWDO� FRQGLWLRQV�� *UDVV
EXUQLQJ�LQFUHDVHG�VRLO�1�DYDLODELOLW\�GLIIHUHQWLDO\�DFFRUGLQJ�WR�WKH�HIIHFW�RI� WKH�KLVWRU\�RI
EXUQLQJ�IUHTXHQF\�RQ�VRLO�RUJDQLF�SRRO��7KH�JUHDWHU�VL]H�RI�VRLO�RUJDQLF�SRRO�XQGHU�PHGLXP
IUHTXHQF\� DOORZHG� D� JUHDWHU� VL]H� RI� VRLO� PLFURELDO� ELRPDVV� XS� WR� WKH� HQG� RI�(�� PXWLFXV
JURZLQJ� VHDVRQ�� 2Q� WKH� RWKHU� KDQG�� WKH� YLJRURXV� JURZWK� RI� WKH� JUDVV� SHUPLWWHG� WKH
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UHSRVLWLRQ�RI�PLQHUDOL]HG�RUJDQLF�IUDFWLRQV�VLQFH�ODELOH�RUJDQLF�IUDFWLRQV�FRQWHQW�DW�WKH�HQG
RI�WKH�H[SHULPHQW�ZDV�VLPLODU�WR�WKRVH�DW�WKH�EHJLQQLQJ��2Q�WKH�FRQWUDU\��WKH�PLQHUDOL]DWLRQ
FDXVHG�E\�JUDVV�EXUQLQJ�XQGHU�KLJK�IUHTXHQF\�FRXOG�QRW�EH�FRPSHQVDWHG�E\�WKH�UHSRVLWLRQ
RI� &� E\� (�� PXWLFXV�� 8QGHU� WKLV� FRQGLWLRQV�� HLWKHU� PLFURELDO� ELRPDVV� RU� ODELOH� RUJDQLF
IUDFWLRQV� DW� WKH� HQG� RI� WKH� H[SHULPHQW� ZHUH� ORZHU� WKDQ� DW� WKH� EHJLQQLQJ�� 6RLOV� XQGHU
PHGLXP�EXUQLQJ�IUHTXHQF\�PDLQWDLQHG�JUHDWHU�FDSDFLW\�RI�QXWULHQW�VXSSO\��HVSHFLDOO\�1��,W
ZDV� H[SHFWHG� WKDW� VRLOV� XQGHU� ORZ� EXUQLQJ� IUHTXHQF\� EHKDYHG� DV� WKRVH� XQGHU� PHGLXP
IUHTXHQF\�� EXW� SK\VLFDO� DOWHUDWLRQV� SURGXFHG� E\� DQ� XQH[SHFWHG� VRLO� FUXVWLQJ� DIIHFWHG� VRLO
ELRORJLFDO� SURFHVVHV� DQG� UHGXFHG�(�� PXWLFXV JURZWK�� ,Q� VXPPDU\�� WKH� UHGXFWLRQ� RI� VRLO
RUJDQLF� IUDFWLRQV� DVVRFLDWHG� WR� DQQXDO� JUDVV� EXUQLQJV� IRU� ORQJ� LQFUHDVHV� VRLO� GHJUDGDWLRQ
SURFHVVHV�� DQG� WKXV� UHGXFHV� LWV� SURGXFWLYLW\� LQ� WKH� PHGLXP� WR� ORQJ� WHUP�� +RZHYHU��(�
PXWLFXV�VDYDQQD�EXUQLQJV�ZLWK�D�IUHTXHQF\�VLPLODU�WR�WKH�QDWXUDO�RQH�ZRXOG�LQFUHDVH�IRUDJH
SURGXFWLRQ�PDLQWDLQLQJ�VRLO�SURGXFWLYLW\�


