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5HVXPR 
8PD�GDV�SULQFLSDLV� SUHRFXSDÃÑHV�GD� DWXDOLGDGH�SHUPHLDP�D�TXHVW¿R�GR�HQYHOKHFLPHQWR�JOREDO�H�DV� SRVVÉYHLV� FRQVHTXÆQFLDV�DGTXLULGDV� D� SDUWLU�
GHVWD�PDLRU� ORQJHYLGDGH��0XLWDV�GRHQÃDV� HVW¿R�PDLV� DVVRFLDGDV� DR� DXPHQWR�GD� LGDGH�� XPD�GHODV�Å� D� GHPÆQFLD�� OLJDGD�GLUHWDPHQWH� D�SHUGD�GD�
PHPÏULD�H�FRQVHTXHQWH�LQDWLYLGDGH�GR�VXMHLWR��$�DYDOLDÃ¿R�SUHFRFH�GHVVD�SDWRORJLD�SRGH�JDUDQWLU�XP�PHOKRU�WUDWDPHQWR�GD�GRHQÃD�H�DXPHQWR�GD�
TXDOLGDGH� GH� YLGD��2EMHWLYR�� $QDOLVDU� FRPR�3RUWXJDO� HVW½� UHDOL]DQGR� DV� DYDOLDÃÑHV� QHXURSVLFROÏJLFDV� GD�PHPÏULD� HP� VHXV� LGRVRV��0HWRGRORJLD��
5HYLV¿R�VLVWHP½WLFD�GD� OLWHUDWXUD��$�EXVFD�DYDQÃDGD�IRL�UHDOL]DGD�QD�EDVH�GH�GDGRV�GD�:HE�RI�6FLHQFH��QRV� LGLRPDV� LQJOÆV��SRUWXJXÆV�H�HVSDQKRO��
VHP�UHVWULÃ¿R�GH�GDWDV��5HVXOWDGRV��,GHQWLƭFRX-VH�����SXEOLFDÃÑHV��GDV�TXDLV�DSHQDV����IRUDP�HOHJÉYHLV�SDUD�R�HVWXGR�SRU�FRQWHPSODUHP�RV�FULWÅULRV�
GH�LQFOXV¿R�HVFROKLGRV��D�PDLRULD�HP�,QJOÆV��������5HDOL]DGRV�PDLRULWDULDPHQWH�SHOD�8QLYHUVLGDGH�GH�&RLPEUD��������2�DQR�FRP�PDLRU�QÖPHUR�GH�
SXEOLFDÃ¿R� IRL� ����� FRP� ������ GDV� SXEOLFDÃÑHV�� )RUDP� DSOLFDGRV� ��� WHVWHV� QRV� ��� HVWXGRV� VHOHFLRQDGRV�� (OHV� IRUDP� DSOLFDGRV� SRU� SURƭVVLRQDLV�
WUHLQDGRV�QD�½UHD��2�WHVWH�FRP�PDLRU�DSOLFDÃ¿R�IRL�R�PLQL�H[DPH�GR�HVWDGR�PHQWDO�-�006(�FRP�������GH�DSOLFDÃ¿R��VHJXLGR�GR�0RQWUHDO�&RJQLWLYH�
$VVHVVPHQW�-�02&$�FRP�������2V�HVWXGRV�IRUDP�GLYLGLGRV�HP�DGDSWDÃ¿R�SDUD�D�SRSXODÃ¿R�SRUWXJXHVD��������YDOLGDÃ¿R�SVLFRPÅWULFD�GH�WHVWHV��������
SDUD�D�PHGLÃ¿R�GH�SURJUDPDV�GH� LQWHUYHQÃ¿R�������H�SDUD�DYDOLDÃ¿R�FRJQLWLYD�HP�GLYHUVRV�FRQWH[WRV��������&RQFOXV¿R��2�HVWXGR�DSUHVHQWRX�XP�
EUHYH� SDQRUDPD� GDV� SHVTXLVDV� M½� UHDOL]DGDV� HP� 3RUWXJDO�� RV� HVWXGRV� SRVVXHP� ERD� FDSDFLGDGH� DYDOLDWÏULD��PDV� IRUDP� SRXFDV� WHQGR� HP� YLVWD� D�
LPSRUW¾QFLD�GD�DYDOLDÃ¿R�GD�GHPÆQFLD�R�PDLV�SUHFRFH�SRVVÉYHO��DYDOLDQGR�SULQFLSDOPHQWH�D�PHPÏULD�TXH�Å�XP�GRV�SULQFLSDLV�VLQWRPDV�GD�GRHQÃD��
0DLV�HVWXGRV�V¿R�QHFHVV½ULRV�SDUD�YDOLGDU�HVVD�QHFHVVLGDGH�� 
 
3DODYUDV-FKDYH��$YDOLDÃ¿R�GD�PHPÏULD��LGRVRV��3RUWXJDO��SRUWXJXHVHV� 
 
$EVWUDFW 
2QH�RI�WKH�PDLQ�FRQFHUQV�RI�WRGD\�SHUPHDWHV�WKH�LVVXH�RI�JOREDO�DJLQJ�DQG�WKH�SRVVLEOH�FRQVHTXHQFHV�DFTXLUHG�IURP�WKLV�JUHDWHU�ORQJHYLW\��0DQ\�
GLVHDVHV�DUH�PRUH�DVVRFLDWHG�ZLWK�LQFUHDVLQJ�DJH��RQH�RI�WKHP�LV�GHPHQWLD��GLUHFWO\�OLQNHG�WR�PHPRU\�ORVV�DQG�FRQVHTXHQW�LQDFWLYLW\�RI�WKH�VXEMHFW��
7KH�HDUO\�HYDOXDWLRQ�RI�WKLV�SDWKRORJ\�FDQ�JXDUDQWHH�D�EHWWHU�WUHDWPHQW�RI�WKH�GLVHDVH�DQG�DQ�LQFUHDVH�LQ�WKH�TXDOLW\�RI�OLIH��2EMHFWLYH��7R�DQDO\]H�
KRZ� 3RUWXJDO� LV� FRQGXFWLQJ� QHXURSV\FKRORJLFDO� DVVHVVPHQWV� RI�PHPRU\� LQ� LWV� HOGHUO\��0HWKRGRORJ\�� 6\VWHPDWLF� OLWHUDWXUH� UHYLHZ�� 7KH� DGYDQFHG�
VHDUFK�ZDV�FDUULHG�RXW�LQ�WKH�:HE�RI�6FLHQFH�GDWDEDVH��LQ�(QJOLVK��3RUWXJXHVH�DQG�6SDQLVK��ZLWKRXW�UHVWULFWLRQ�RI�GDWHV��5HVXOWV������SXEOLFDWLRQV�
ZHUH�LGHQWLƭHG��RI�ZKLFK�RQO\����ZHUH�HOLJLEOH�IRU�WKH�VWXG\�EHFDXVH�WKH\�PHW�WKH�FKRVHQ�LQFOXVLRQ�FULWHULD��PRVW�LQ�(QJOLVK��������0DLQO\�FDUULHG�
RXW�E\�WKH�8QLYHUVLW\�RI�&RLPEUD��������7KH�\HDU�ZLWK�WKH�KLJKHVW�QXPEHU�RI�SXEOLFDWLRQV�ZDV������ZLWK�������RI�SXEOLFDWLRQV�����WHVWV�ZHUH�DSSOLHG�
LQ�WKH����VHOHFWHG�VWXGLHV��7KH\�ZHUH�DSSOLHG�E\�SURIHVVLRQDOV�WUDLQHG�LQ�WKH�ƭHOG��7KH�WHVW�ZLWK�WKH�JUHDWHVW�DSSOLFDWLRQ�ZDV�WKH�PLQL�PHQWDO�VWDWH�
H[DP�-�006(�ZLWK�����RI�DSSOLFDWLRQ��IROORZHG�E\�WKH�0RQWUHDO�&RJQLWLYH�$VVHVVPHQW�-�02&$�ZLWK�����7KH�VWXGLHV�ZHUH�GLYLGHG�LQWR�DGDSWDWLRQ�IRU�
WKH�3RUWXJXHVH�SRSXODWLRQ��������SV\FKRPHWULF�YDOLGDWLRQ�RI�WHVWV��������IRU�PHDVXULQJ�LQWHUYHQWLRQ�SURJUDPV�������DQG�IRU�FRJQLWLYH�DVVHVVPHQW�
LQ�GLƫHUHQW�FRQWH[WV� �������&RQFOXVLRQ��7KH�VWXG\�SUHVHQWHG�D�EULHI�RYHUYLHZ�RI�WKH�UHVHDUFK�DOUHDG\�FDUULHG�RXW� LQ�3RUWXJDO�� WKH�VWXGLHV�KDYH�D�
JRRG�HYDOXDWLRQ� FDSDFLW\�� EXW� WKHUH�ZHUH� IHZ� LQ�YLHZ�RI� WKH� LPSRUWDQFH�RI�DVVHVVLQJ�GHPHQWLD�DV�HDUO\� DV� SRVVLEOH��PDLQO\�HYDOXDWLQJ�PHPRU\��
ZKLFK�LV�RQH�RI�WKH�PDLQ�V\PSWRPV�RI�GLVHDVH��)XUWKHU�VWXGLHV�DUH�QHHGHG�WR�YDOLGDWH�WKLV�QHHG�� 
 
.H\�ZRUGV���0HPRU\�DVVHVVPHQW��VHQLRUV��3RUWXJDO��SRUWXJXHVH� 
 
5HVXPHQ 
8QD� GH� ODV� SULQFLSDOHV� SUHRFXSDFLRQHV� GH� KR\� SHUPHD� HO� WHPD� GHO� HQYHMHFLPLHQWR� JOREDO� \� ODV� SRVLEOHV� FRQVHFXHQFLDV� DGTXLULGDV� GH� HVWD�PD\RU�
ORQJHYLGDG��0XFKDV�HQIHUPHGDGHV�HVW½Q�P½V�DVRFLDGDV�FRQ�HO�DXPHQWR�GH�OD�HGDG��XQD�GH�HOODV�HV�OD�GHPHQFLD��GLUHFWDPHQWH�UHODFLRQDGD�FRQ�OD�
SÅUGLGD�GH�PHPRULD�\�OD�FRQVLJXLHQWH�LQDFWLYLGDG�GHO�VXMHWR��/D�HYDOXDFLÏQ�WHPSUDQD�GH�HVWD�SDWRORJÉD�SXHGH�JDUDQWL]DU�XQ�PHMRU�WUDWDPLHQWR�GH�
OD� HQIHUPHGDG�\�XQ�DXPHQWR�GH� OD� FDOLGDG�GH�YLGD��2EMHWLYR�� DQDOL]DU� FÏPR�3RUWXJDO� HVW½� OOHYDQGR�D� FDER�HYDOXDFLRQHV�QHXURSVLFROÏJLFDV�GH� OD�
PHPRULD� HQ� VXV� DQFLDQRV�� 0HWRGRORJÉD�� UHYLVLÏQ� VLVWHP½WLFD� GH� OD� OLWHUDWXUD�� /D� EÖVTXHGD� DYDQ]DGD� VH� UHDOL]Ï� HQ� OD� EDVH� GH� GDWRV� GH�:HE� RI�
6FLHQFH�� HQ� LQJOÅV�� SRUWXJXÅV� \� HVSDÍRO�� VLQ� UHVWULFFLÏQ� GH� IHFKDV�� 5HVXOWDGRV�� VH� LGHQWLƭFDURQ� ���� SXEOLFDFLRQHV�� GH� ODV� FXDOHV� VROR� ��� IXHURQ�
HOHJLEOHV� SDUD� HO� HVWXGLR� SRUTXH� FXPSOÉDQ� ORV� FULWHULRV� GH� LQFOXVLÏQ� HOHJLGRV�� OD� PD\RUÉD� HQ� LQJOÅV� ������� 5HDOL]DGR� SULQFLSDOPHQWH� SRU� OD�
8QLYHUVLGDG�GH�&RLPEUD��������(O�DÍR�FRQ�HO�PD\RU�QÖPHUR�GH�SXEOLFDFLRQHV�IXH������FRQ�������GH�SXEOLFDFLRQHV��6H�DSOLFDURQ����SUXHEDV�HQ�ORV����
HVWXGLRV� VHOHFFLRQDGRV�� )XHURQ�DSOLFDGRV�SRU�SURIHVLRQDOHV� FDSDFLWDGRV�HQ�HO� FDPSR�� /D�SUXHED� FRQ� OD�PD\RU� DSOLFDFLÏQ� IXH�HO�PLQL� H[DPHQ�GHO�
HVWDGR�PHQWDO�-�006(�FRQ�������GH�OD�DSOLFDFLÏQ��VHJXLGR�GH�OD�(YDOXDFLÏQ�&RJQLWLYD�GH�0RQWUHDO�-�02&$�FRQ�������/RV�HVWXGLRV�VH�GLYLGLHURQ�HQ�
DGDSWDFLÏQ� SDUD� OD� SREODFLÏQ� SRUWXJXHVD� ������� YDOLGDFLÏQ� SVLFRPÅWULFD� GH� SUXHEDV� ������� SDUD�PHGLU� SURJUDPDV� GH� LQWHUYHQFLÏQ� ������ \� SDUD�
HYDOXDFLÏQ� FRJQLWLYD� HQ� GLIHUHQWHV� FRQWH[WRV� ������� &RQFOXVLÏQ�� (O� HVWXGLR� SUHVHQWÏ� XQD� EUHYH� GHVFULSFLÏQ� GH� OD� LQYHVWLJDFLÏQ� \D� UHDOL]DGD� HQ�
3RUWXJDO�� ORV� HVWXGLRV� WLHQHQ� XQD� EXHQD� FDSDFLGDG� GH� HYDOXDFLÏQ�� SHUR� KXER� SRFRV� HQ� YLVWD� GH� OD� LPSRUWDQFLD� GH� HYDOXDU� OD� GHPHQFLD� OR� DQWHV�
SRVLEOH��SULQFLSDOPHQWH�HYDOXDU� OD�PHPRULD��TXH�HV�XQR�GH� ORV�SULQFLSDOHV� VÉQWRPDV�GH�HQIHUPHGDG��6H�QHFHVLWDQ�P½V�HVWXGLRV�SDUD�YDOLGDU�HVWD�
QHFHVLGDG�� 
 
3DODYUDV-FKDYH���(YDOXDFLÏQ�GH�PHPRULD��SHUVRQDV�PD\RUHV�3RUWXJDO��SRUWXJXÅV� 

3DWUÉFLD�6LOYD��/XLV�0DLD 
,QVWUXPHQWRV�GH�DYDOLDÃ¿R�GD�PHPÏULD�HP�LGRVRV�SRUWXJXHVHV��XPD�UHYLV¿R�VLVWHP½WLFD 

�� 
53	(�RQOLQH�9�1������ 

,QVWUXPHQWRV�GH�DYDOLDÃ¿R�GD�PHPÏULD�HP�LGRVRV�SRUWXJXHVHV��XPD�
UHYLV¿R�VLVWHP½WLFD 

0HPRU\�DVVHVVPHQW�LQVWUXPHQWV�LQ�3RUWXJXHVH�HOGHUO\��D�V\VWHPDWLF�
UHYLHZ 

,QVWUXPHQWRV�GH�HYDOXDFLÏQ�GH�PHPRULD�HQ�DQFLDQRV�SRUWXJXHVHV��XQD�
UHYLVLÏQ�VLVWHP½WLFD 

3DWUÉFLD�6LOYD��/XLV�0DLD 
'HSDUWDPHQWR�GH�3VLFRORJLD�H�(GXFDÃ¿R��8QLYHUVLGDGH�GD�%HLUD�,QWHULRU 



 

 

,QWURGXÃ¿R 

 

8P�GRV�PDLRUHV�GHVDƭRV�DWXDLV�GD�KXPDQLGDGH�HVW½�VHQGR�
FRPSUHHQGHU�H�GLUHFLRQDU�RV�HVIRUÃRV�DFHUFD�GR�HQYHOKHFLPHQWR�GD�
SRSXODÃ¿R�PXQGLDO�H�R�QRYR�UHODWÏULR�q:RUOG�3RSXODWLRQ�3URVSHFWV�
����r�SXEOLFDGR�SHOD�2UJDQL]DÃ¿R�GDV�1DÃÑHV�8QLGDV�-�218�FRQƭUPD�
HVVD�DƭUPDÃ¿R��'H�DFRUGR�FRP�R�UHODWÏULR��D�SRSXODÃ¿R�PXQGLDO�HVW½�
HQYHOKHFHQGR�GHYLGR�DR�DXPHQWR�GD�H[SHFWDWLYD�GH�YLGD�
FRUUHODFLRQDGR�FRP�D�TXHGD�GRV�QÉYHLV�GH�IHUWLOLGDGH��2�UHODWÏULR�
DSRQWD�TXH�HP�������XPD�HP�FDGD����SHVVRDV�WHULD�PDLV�GH����DQRV�
�����GD�SRSXODÃ¿R�JOREDO��PDV�TXH�DWÅ������HVVH�QÖPHUR�SRGH�
DXPHQWDU�SDUD���D�FDGD����SHVVRDV��FHUFD�������GD�SRSXODÃ¿R��1D�
HXURSD�HVVD�HVWLPDWLYD�Å�GH���HP�FDGD���SHVVRDV��218�������� 

(P�UHODÃ¿R�D�3RUWXJDO��HP������IRL�ODQÃDGR�R�UHODWÏULR�q3HQÉQVXOD�
,EÅULFD�HP�1ÖPHURV������r�GR�,QVWLWXWR�1DFLRQDO�GH�(VWDWÉVWLFD�-�,1(�
TXH�DSRQWD�3RUWXJDO�FRPR�R����SDÉV�PDLV�HQYHOKHFLGR�GD�8QL¿R�
(XURSÅLD��VHQGR�������GD�VXD�SRSXODÃ¿R�FRP�PDLV�GH����DQRV��1HVVH�
UHODWÏULR�D�H[SHFWDWLYD�GH�YLGD�HP�3RUWXJDO�IRL�DSXUDGD�HP������DQRV�
SDUD�DV�PXOKHUHV�H������DQRV�SDUD�KRPHQV��,1(���������(P�QRYHPEUR�
GH������IRL�SXEOLFDGR�WDPEÅP�R�5HODWÏULR�q+HDOWK�DW�D�*ODQFH�����r�
GD�2UJDQL]DÃ¿R�SDUD�D�&RRSHUDÃ¿R�H�'HVHQYROYLPHQWR�(FRQÏPLFR�-�
2&'(�TXH�XQH�GDGRV�GH����SDÉVHV-PHPEURV��2�UHODWÏULR�DSUHVHQWD�
XPD�H[SHFWDWLYD�GH�YLGD�GH������DQRV�SDUD�D�SRSXODÃ¿R�GH�3RUWXJDO��
4XDQGR�VH�WUDWD�GH�H[SHFWDWLYD�GH�YLGD�H�DQRV�GH�YLGD�VDXG½YHLV��HVVD�
H[SHFWDWLYD�Å�GH�����QDV�PXOKHUHV�H�����HP�KRPHQV��$�SHVTXLVD�
WDPEÅP�HQWUHYLVWRX�LGRVRV�FRP����DQRV�RX�PDLV�TXH�FODVVLƭFDUDP�VXD�
SUÏSULD�VDÖGH�H�������GD�DPRVWUD�DSRQWRX-VH�FRPR�UHJXODU��UXLP�RX�
PXLWR�UXLP��2&'(�������� 

4XDQGR�VH�WUDWD�GH�HQYHOKHFHU�VDXG½YHO�RX�Q¿R��PXLWDV�FDXVDV�H�
FRQVHTXÆQFLDV�SRGHP�HVWDU�DVVRFLDGDV��$OÅP�GLVVR��DOJXPDV�GRHQÃDV�
SRGHP�HVWDU�PDLV�UHODFLRQDGDV�FRP�D�LGDGH��FRPR�Å�R�FDVR�GR�GHFOÉQLR�
FRJQLWLYR��3RU�H[HPSOR��D�SUHYDOÆQFLD�GH�GHPÆQFLD�SRGH�DXPHQWDU�
H[SRQHQFLDOPHQWH�FRP�D�LGDGH��6HJXQGR�RV�GDGRV�DSUHVHQWDGRV�SHOR�
q:RUOG�$O]KHLPHU�5HSRUW�����r�GD�$O]KHLPHUpV�'LVHDVH�,QWHUQDWLRQDO�-�
$',��D�GHPÆQFLD�DIHWD�FHUFD�GH����PLOKÑHV�GH�SHVVRDV�QR�PXQGR�H�
FDOFXOD�TXH�HVVH�QÖPHUR�DXPHQWH�SDUD�����PLOKÑHV�DWÅ�������(VWLPD-
VH�DLQGD��TXH�HQWUH����H����GD�SRSXODÃ¿R�JHUDO�FRP����DQRV�RX�PDLV�
VRIUD�GH�GHPÆQFLD�HP�XP�GHWHUPLQDGR�PRPHQWR��$',�������� 

&RQVRDQWH�FRP�D�$',��R�UHODWÏULR�DSUHVHQWDGR�SHOD�2&'(��������
HVWLPRX�TXH�TXDVH����PLOKÑHV�GH�SHVVRDV�QRV�SDÉVHV�DYDOLDGRV�WHULDP�
GHPÆQFLD�HP�������SRGHQGR�GREUDU�DWÅ�������DWLQJLQGR�TXDVH����
PLOKÑHV�GH�SHVVRDV�QRV�SDÉVHV�GD�2&'(��'H�DFRUGR�FRP�D�RUJDQL]DÃ¿R��
D�LGDGH�FRQWLQXD�VHQGR�R�PDLRU�IDWRU�GH�ULVFR�SDUD�GHPÆQFLD��1RV����
SDÉVHV�SDUWLFLSDQWHV��DV�SHVVRDV�GH����D����DQRV�D�SUHYDOÆQFLD�PÅGLD�
GH�GHPÆQFLD�VREH�GH������H�TXDVH�����QDV�SHVVRDV�FRP����DQRV�RX�
PDLV��,VVR�VLJQLƭFD�TXH��¼�PHGLGD�TXH�D�H[SHFWDWLYD�GH�YLGD�DXPHQWD��
Å�HVSHUDGR�TXH�R�QÖPHUR�GH�SHVVRDV�YLYHQGR�FRP�GHPÆQFLD�WDPEÅP�
DXPHQWH� 

3RUWXJDO�IRL�R����SDÉV�GR�JUXSR�GRV����SDÉVHV�SDUWLFLSDQWHV�GD�2&'(�
�������FRP�PDLV�SUHYDOÆQFLD�GH�GHPÆQFLD��FRP�XPD�HVWLPDWLYD�GH������
FDVRV�SRU�PLO�KDELWDQWHV��FHUFD�GH�����PLO�SHVVRDV��$OÅP�GLVVR��D�
HVWLPDWLYD�SDUD�HVVH�QÖPHUR�GH�FDVRV�DXPHQWD�FRP�R�SDVVDU�GRV�DQRV��
SDUD����FDVRV�SRU�PLO�KDELWDQWHV�DWÅ�������1R�UHODWÏULR�q&DUH�1HHGHG��
,PSURYLQJ�WKH�/LYHV�RI�3HRSOH�ZLWK�'HPHQWLDr�WDPEÅP�UHDOL]DGR�SHOD�
2&'(�HP�������3RUWXJDO�Q¿R�KDYLD�QHQKXP�SURJUDPD�HVSHFÉƭFR�SDUD�
D�WULDJHP�SDUD�GHPÆQFLD�QD�VDÖGH�SULP½ULD�H�QHP�GLUHWUL]HV�FOÉQLFDV�
HVSHFÉƭFDV�SDUD�R�WUDWDPHQWR��2&'(�������� 

$OÅP�GLVVR�H�D�SDUWLU�GR�PHVPR�UHODWÏULR��3RUWXJDO�HVW½�QD�����SRVLÃ¿R�
GH����SDÉVHV�DYDOLDGRV�QR�UDQNLQJ�GH�PÅGLFRV�HVSHFLDOLVWD�HP�
QHXURORJLD�RX�SVLTXLDWULD�SRU�����PLO�KDELWDQWHV��R�TXH�Å�XP�QÖPHUR�
EHP�EDL[R�HP�UHODÃ¿R�DR�HVSHUDGR��2&'(���������)RL�DYDOLDGR�WDPEÅP�
TXH�D�PDLRULD�GRV�GLDJQÏVWLFRV�GR�SDÉV�IRUDP�UHDOL]DGRV�SRU�PÅGLFRV�
GD�DWHQÃ¿R�SULP½ULD�H�RFRUUH�DWUDYÅV�GH�DYDOLDÃ¿R�HVSHFLDOL]DGD��(OHV�
UHDOL]DP�UHJXODUPHQWH�R�PLQL�H[DPH�GR�HVWDGR�H�R�WHVWH�GR�UHOÏJLR�
DQWHV�GH�HQFDPLQKDU�RV�SDFLHQWHV�SDUD�DWHQGLPHQWR�HVSHFLDOL]DGR��
PDV�Q¿R�SRGHP�SUHVFUHYHU�PHGLFDPHQWRV�DQWL�GHPÆQFLD��2&'(��
������ 

$�GHPÆQFLD�DFRQWHFH�GH�IRUPD�SURJUHVVLYD�H�DWXD�GH�IRUPD�
LGLRVVLQFU½WLFD�HP�FDGD�SHVVRD�GHSHQGHQGR�GH�GLIHUHQWHV�DVSHFWRV�GD�
YLGD�GR�VXMHLWR��FRPR�TXDOLGDGH�GH�YLGD��FDUJDV�KHUHGLW½ULDV��
DFRQWHFLPHQWRV�GH�YLGD�H�VXSRUWH�VRFLDO��1D�GHPÆQFLD�R�TXH�RFRUUH�Å�
XP�SURFHVVR�GH�GHWHULRUDÃ¿R�FRJQLWLYD�TXH�DIHWD�SULQFLSDOPHQWH�DV�
IXQÃÑHV�H[HFXWLYDV��ƯH[LELOLGDGH�FRJQLWLYD��FRQWUROH�LQLELWÏULR��
FDSDFLGDGH�UHVROXWLYD��UDFLRFÉQLR��SODQHMDPHQWR�H�D�PHPÏULD��TXH�Å�R�

SULQFLSDO�REMHWR�GH�HVWXGR�GHVWD�UHYLV¿R��206�������� 

6HJXQGR�R�q:RUOG�$O]KHLPHU�5HSRUW�����r��UHDOL]DGR�FRP�FHUFD�GH����
PLO�SHVVRDV�HP�����SDÉVHV������GR�SÖEOLFR�SHQVD�TXH�LU½�GHVHQYROYHU�
GHPÆQFLD�HP�VXD�YLGD�H�FHUFD�GH�����GRV�HQWUHYLVWDGRV�DƭUPRX�
PDQWHU�VXD�SUÏSULD�GHPÆQFLD�HP�VHJUHGR� 

4XDQWR�PDLV�FHGR�R�FRPSURPHWLPHQWR�FRJQLWLYR�IRU�LGHQWLƭFDGR��
PDLV�FHGR�DV�SHVVRDV�WHU¿R�DFHVVR�D�LQWHUYHQÃÑHV�DGHTXDGDV�SDUD�
PDQWHU�VXD�TXDOLGDGH�GH�YLGD�PDLV�ORQJD��$',���������1HVVH�VHQWLGR�
XPD�IRUPD�GH�DYDOLDÃ¿R�GH�FRPSUHHQGHU�DV�PXGDQÃDV�FRJQLWLYDV�
UHODFLRQDGDV�DR�HQYHOKHFLPHQWR�Å�FRQWDU�FRP�LQVWUXPHQWRV�GH�
DYDOLDÃ¿R�FRQƭ½YHLV�H�Y½OLGRV��DSOLFDGRV�SRU�SURƭVVLRQDLV�HVSHFLDOLVWDV�
QD�½UHD��6FKUHGHU��0DUWLQ��	�:DOOLQJ������� 

8P�GRV�SULQFLSDLV�VLQWRPDV�GD�GHPÆQFLD�Å�D�SHUGD�GD�PHPÏULD��(VVH�
SURFHVVR�YDL�VH�GHVHQYROYHQGR�JUDGXDOPHQWH�HP�WUÆV�HVW½JLRV��
,QLFLDOPHQWH�RV�VLQWRPDV�V¿R�SULQFLSDOPHQWH�XPD�WHQGÆQFLD�SDUD�
HVTXHFHU�GDV�FRLVDV�H�VH�ORFDOL]DU�QR�HVSDÃR�H�WHPSR��$R�SDVVR�TXH�
HYROXL��RV�VLQWRPDV�Y¿R�ƭFDQGR�PDLV�SHUFHSWÉYHLV��D�SHVVRD�FRPHÃD�D�
VH�HVTXHFHU�GH�PDLV�FRLVDV�H�GH�HYHQWRV�UHFHQWHV��FRPHÃDP�D�WHU�
PHQRV�LQGHSHQGÆQFLD�SHVVRDO�H�PDLV�GLƭFXOGDGHV�IÉVLFDV�H�
SVLFROÏJLFDV��-½�HP�XP�HVW½JLR�PDLV�WDUGLR�GD�GRHQÃD�D�GHSHQGÆQFLD�Å�
SUDWLFDPHQWH�WRWDO��DOÅP�GD�SHUGD�TXDVH�TXH�WRWDO�GD�FDSDFLGDGH�GH�
UHFRQKHFHU�DWÅ�DV�SHVVRDV�PDLV�SUÏ[LPDV��206�������� 

'HVVD�IRUPD��GHVHQYROYHU��YDOLGDU�H�DSOLFDU�WHVWHV�GH�DYDOLDÃ¿R�GD�
PHPÏULD�SRGH�VHU�GHFLVLYR�SDUD�R�GLDJQÏVWLFR�HƭFD]�GD�GHPÆQFLD��
DOÅP�GH�SRVVLELOLWDU�GLVWLQJXLU�R�JUDX�GH�ULVFR��SUHYHU�UHVXOWDGRV�H�
PRQLWRUDU�R�GHVHQYROYLPHQWR�GR�SDFLHQWH��6FKUHGHU��0DUWLQ��	�
:DOOLQJ���������1HVVH�VHQWLGR��R�REMHWLYR�GHVWH�WUDEDOKR�IRL�DYDOLDU�
FRPR�HVW½�DWXDOPHQWH�R�SDQRUDPD�GH�SHVTXLVD�GD�PHPÏULD�HP�LGRVRV�
SRUWXJXHVHV��D�TXDQWLGDGH�GH�SURGXÃ¿R�FLHQWÉƭFD�VREUH�R�WHPD�H�
YHULƭFDU�TXDLV�RV�WHVWHV�GH�DYDOLDÃ¿R�QHXURSVLFROÏJLFD�PDLV�XWLOL]DGRV�
SHORV�SHVTXLVDGRUHV�GH�IRUPD�D�HOXFLGDU�DV�SU½WLFDV�PDLV�XWLOL]DGDV�
SRU�HOHV��&RPR�WDO��IRUDP�LQFOXÉGRV�HVWXGRV�TXH�ƭ]HVVHP�UHIHUÆQFLD�D�
HVVD�WHP½WLFD� 

 

0ÅWRGRV 

 

(VWD�UHYLV¿R�GD�VLVWHP½WLFD�GD�OLWHUDWXUD��56/��IRL�UHDOL]DGD�FRP�EDVH�
QD�PHWRGRORJLD�SURSRVWD�SHOR�PDQXDO�GD�&RFKUDQH�&ROODERUDWLRQ�
�������SDUD�UHYLVÑHV�VLVWHP½WLFDV�HP�VDÖGH��8PD�56/�Å�D�UHYLV¿R�GH�
XPD�SHUJXQWD�FODUDPHQWH�IRUPXODGD�TXH�XVD�PÅWRGRV�VLVWHP½WLFRV�H�
H[SOÉFLWRV�SDUD�LGHQWLƭFDU��VHOHFLRQDU�H�DYDOLDU�FULWLFDPHQWH�SHVTXLVDV�
H�FROHWDU�H�DQDOLVDU�GDGRV�GRV�HVWXGRV�LQFOXÉGRV�QD�UHYLV¿R� 

$�TXHVW¿R�EDVH�GH�LQYHVWLJDÃ¿R�SDUWLX�GD�WÅFQLFD�3,&2�-�3DUWLFLSDQWHV��
,QWHUYHQÃÑHV��&RPSDUDÃÑHV�H�5HVXOWDGRV��2XWFRPHV���SRUÅP�Q¿R�
XWLOL]RX-VH�R�FULWÅULR�FRPSDUDÃÑHV�SRLV�Q¿R�KRXYH�DSOLFDÃ¿R�
QHFHVV½ULD��'HVVD�IRUPD�D�GLVWULEXLÃ¿R�3,>&@2�HPSUHJDGD�IRL��
3RSXODÃ¿R�GH�LGRVRV�SRUWXJXHVHV��3���DYDOLDÃ¿R�GD�PHPÏULD��,���
SDQRUDPD�GH�SHVTXLVDV�UHDOL]DGDV��2���UHVXOWDQGR�QD�SHUJXQWD�q4XDO�
R�SDQRUDPD�GH�HYLGÆQFLDV�FLHQWÉƭFDV�QD�DYDOLDÃ¿R�GD�PHPÏULD�HP�
LGRVRV�SRUWXJXHVHV"r��3DUD�LVVR�IRUDP�LQFOXÉGRV�HVWXGRV�TXH�
XWLOL]DVVHP�SHOR�PHQRV�XPD�IRUPD�GH�DYDOLDÃ¿R�GD�PHPÏULD�HP�
LGRVRV�SRUWXJXHVHV�FRP�LGDGH�LJXDO�RX�PDLRU�TXH����DQRV� 

&RPR�FULWÅULRV�GH�LQFOXV¿R��GHƭQLX-VH�DEUDQJHU�HVWXGRV�TXH�
UHVSRQGHVVHP�¼�WHP½WLFD��SXEOLFDGRV�QRV�LGLRPDV�SRUWXJXÆV��LQJOÆV�H�
HVSDQKRO��&RPR�FULWÅULRV�GH�H[FOXV¿R��GHƭQLX-VH�Q¿R�HOHJHU�DUWLJRV�
TXH�Q¿R�DWHQGLDP�DRV�FULWÅULRV�GH�DQ½OLVH�3,&2�H�TXH�GHVVD�IRUPD�Q¿R�
FRUUHVSRQGLD�¼�WHP½WLFD��RX�D�DYDOLDÃ¿R�IRL�UHDOL]DGD�HP�RXWUR�3DÉV�RX�
FRP�DPRVWUDV�HQWUH�SDÉVHV�H�TXH�LQFOXDP�3RUWXJDO��RX�D�DYDOLDÃ¿R�
WHQKD�VLGR�XWLOL]DGD�HP�RXWUDV�GLPHQVÑHV�TXH�Q¿R�D�PHPÏULD��RX�TXH�
D�DPRVWUD�Q¿R�FRUUHVSRQGHVVH�DSHQDV�D�LGRVRV��1¿R�KRXYH�UHVWULÃ¿R�
GH�GDWDV�GD�SXEOLFDÃ¿R� 

3DUD�D�VHOHÃ¿R�GDV�SDODYUDV�FKDYHV��HIHWXRX-VH�XPD�SHVTXLVD�DWUDYÅV�
GD�SODWDIRUPD�GH�'HVFULWRUHV�HP�&LÆQFLDV�GD�6DÖGH�-�'(&6��������GH�
IRUPD�D�LGHQWLƭFDU�RV�GHVFULWRUHV�PDLV�UHOHYDQWHV�SDUD�D�SHVTXLVD��
$VVLP��RV�GHVFULWRUHV�XWLOL]DGRV�IRUDP�q3RUWXJDO�25�SRUWXJXHVH
r�
$1'�qVFUHHQLQJr�25�qDVVHVVPHQWr�25�qHYDOXDWLRQr�25�qWHVW
r�$1'�
qPHPRU
r�H�VHXV�UHVSHFWLYRV�HP�3RUWXJXÆV�H�HVSDQKRO��$OJXQV�LWHQV�
SRVVXHP�R�VÉPEROR�DVWHULVFR��
��DR�ƭQDO�GD�SDODYUD�SDUD�TXH�WRGDV�
VXDV�SRVVÉYHLV�WHUPLQDÃÑHV�VHMDP�HQFRQWUDGDV� 

$SÏV�D�EXVFD�LQLFLDO�DSUHVHQWDU�GLYHUVDV�QRPHQFODWXUDV�SDUD�R�WHUPR�
qLGRVRVr��RSWRX-VH�SRU�Q¿R�GHƭQLU�SDODYUDV�FKDYHV�SDUD�HVWH�WÏSLFR�D�
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ƭP�GH�TXH�SRVVÉYHLV�UHVXOWDGRV�LPSRUWDQWHV�Q¿R�IRVVHP�GHL[DGRV�GH�
IRUD�GD�SHVTXLVD��UHVXOWDQGR�QDV�SDODYUDV�FKDYHV�ƭQDLV�DSUHVHQWDGDV�
QR�TXDGUR��� 

$�EXVFD�IRL�UHDOL]DGD�DWUDYÅV�GD�SHVTXLVD�DYDQÃDGD�HP�WRGD�D�FROHÃ¿R�
GD�EDVH�GH�GDGRV�:HE�RI�6FLHQFH���������$�SHVTXLVD�DYDQÃDGD�SHUPLWH�
D�MXQÃ¿R�GH�WRGDV�DV�SDODYUDV�DGLFLRQDGDV�¼�EXVFD��FRP�DV�GLIHUHQWHV�
FRPELQDÃÑHV�HQWUH�RV�VHXV�ERROHDQRV��3DUD�PDLRU�FRQƭDELOLGDGH��R�
OHYDQWDPHQWR�GH�GDGRV�IRL�UHDOL]DGR�GXDV�YH]HV� 

 

5HVXOWDGRV 

 

$�EXVFD�LQLFLDO�GHVWD�56/�GHX-VH�DSÏV�D�FRPELQDÃ¿R�GDV�SDODYUDV�
FKDYHV�H�VHXV�ERROHDQRV��$SÏV�D�FRPELQDÃ¿R�GRV�UHVXOWDGRV�Å�SRVVÉYHO�
DQDOLVDU�RV�UHVXOWDGRV�ƭQDLV�GD�EXVFD�1 ����HP�,QJOÆV��1 ��HP�
(VSDQKRO�H�1 ��HP�3RUWXJXÆV�H�TXH�HVWDU¿R�VXMHLWRV�¼�HWDSD�GH�
DQ½OLVH�GD�SHVTXLVD��1HVVH�VHQWLGR��DSÏV�D�FROHWD�GH�GDGRV�IRUDP�
VHOHFLRQDGRV�SDUD�D�SHVTXLVD�����DUWLJRV��FRQIRUPH�TXDGUR���D�VHJXLU� 

2�WUDWDPHQWR�GRV�HVWXGRV�IRL�UHDOL]DGR�DWUDYÅV�GD�SODWDIRUPD�
(QG1RWH�GD�&ODULYDWH�DQDO\WLFV���������,QLFLDOPHQWH��DV�SXEOLFDÃÑHV�
IRUDP�VHOHFLRQDGDV�D�SDUWLU�GDV�SDODYUDV�FKDYHV�H�VHXV�ERROHDQRV��$V�
OLVWDV�GH�WUDEDOKRV�HQFRQWUDGDV�IRUDP�DYDOLDGDV�DƭP�GH�HOLPLQDU�DV�
GXSOLFLGDGHV��(P�VHJXLGD��DV�SXEOLFDÃÑHV�IRUDP�DQDOLVDGDV�H�ƭOWUDGDV�
DWUDYÅV�GRV�VHXV�WÉWXORV��QR�VHQWLGR�GH�FRQƭUPDU�VH�HODV�DERUGDYDP�
GH�IDWR�D�WHP½WLFD��$SÏV�HVVD�HWDSD��RV�DUWLJRV�VHOHFLRQDGRV�IRUDP�
VXMHLWRV�¼�OHLWXUD�GH�VHXV�UHVXPRV�GH�IRUPD�D�DYDOLDU�VH�HOHV�DWHQGLDP�
DRV�FULWÅULRV�GH�LQFOXV¿R�GHƭQLGRV��3RU�ƭP��RV�HVWXGRV�
SRWHQFLDOPHQWH�UHOHYDQWHV�IRUDP�OLGRV�QD�ÉQWHJUD�H�H[FOXÉGRV�RX�
VHOHFLRQDGRV�SDUD�D�SHVTXLVD� 

$�EXVFD�LQLFLDO�UHFXSHURX�����DUWLJRV��([FOXÉGRV�DSÏV�GXSOLFDÃ¿R�
SHUPDQHFHUDP�����HVWXGRV��$SÏV�DQ½OLVH�GRV�VHXV�WÉWXORV������IRUDP�
H[FOXÉGRV��$VVLP��RV�UHVXPRV�GDV����SXEOLFDÃÑHV�UHVWDQWHV�IRUDP�
DQDOLVDGRV��DSOLFDQGR�RV�FULWÅULRV�GH�DQ½OLVH�3,&2�GHƭQLGRV��
SHUPDQHFHQGR����HVWXGRV�SDUD�DQ½OLVH�LQWHJUDO�GR�DUWLJR��$R�ƭQDO�GR�
SURFHVVR�����SXEOLFDÃÑHV�IRUDP�LQFOXÉGDV�QR�HVWXGR� 

(P�UHODÃ¿R�DRV�FULWÅULRV�GH�H[FOXV¿R�GHƭQLGRV��IRUDP�H[FOXÉGRV�
HVWXGRV�UHDOL]DGRV�HP�RXWURV�SDÉVHV�TXH�Q¿R�3RUWXJDO��1 ����WHQGR�
FRPR�SDÉVHV�HQFRQWUDGRV�R�%UDVLO��(VWDGRV�8QLGRV��&DQDG½��
/X[HPEXUJR��)UDQÃD��,W½OLD�H�,QJODWHUUD��)RUDP�WDPEÅP�HOLPLQDGRV�RV�
HVWXGRV�TXH�Q¿R�DWHQGLDP�DR�SÖEOLFR-DOYR�GD�SHVTXLVD��RX�VHMD�DRV�
LGRVRV���1 ����FRPR�DV�SHVTXLVDV�UHDOL]DGDV�HP�FULDQÃDV��DGROHVFHQWHV�
H�DGXOWRV�DWÅ����DQRV��RX�TXH�D�SHVTXLVD�IRL�UHDOL]DGD�FRP�GLYHUVDV�
LGDGHV�LQFOXLQGR�LGRVRV� 

$OÅP�GLVVR�HOLPLQRX-VH�RV�HVWXGRV�TXH�Q¿R�DWHQGLDP�D�WHP½WLFD�GD�
SHVTXLVD��1 �����QHVVH�VHQWLGR�RV�SULQFLSDLV�HVWXGRV�H[FOXÉGRV�IRUDP�
VREUH�WHFQRORJLD�H�PHPÏULD�GH�FRPSXWDGRU�H�PHPÏULD�YROWDGD�SDUD�D�
KLVWÏULD��HQJHQKDULD�H�HFRQRPLD�GR�3DÉV��RX�DLQGD�HVWXGRV�FRP�LGRVRV�
PDV�TXH�Q¿R�DYDOLDYDP�GLUHWDPHQWH�D�PHPÏULD��1 ��� 

5HYLVÑHV�GD�OLWHUDWXUD��1 ����SHVTXLVDV�TXH�DLQGD�Q¿R�IRUDP�
ƭQDOL]DGDV��1 ���H�HVWXGRV�GH�FDVR��1 ���WDPEÅP�IRUDP�H[FOXÉGRV��

(VVH�SURFHVVR�Å�DSUHVHQWDGR�D�SDUWLU�GR�GLDJUDPD�GH�ƯX[R�GR�
WUDQVSDUHQW�UHSRUWLQJ�RI�V\VWHPDWLF�UHYLHZV�DQG�PHWD-DQDO\VHV�
35,60$��������DSUHVHQWDGR�QD�)LJXUD������ 

$R�ƭQDO��WRGRV�RV��1 ����HVWXGRV�LQFOXÉGRV�QD�SHVTXLVD�DWHQGLDP�
FODUDPHQWH�RV�FULWÅULRV�GH�LQFOXV¿R�GHƭQLGRV��DVVLP�FRPR�UHVSRQGLDP�
DV�TXHVWÑHV�GH�SHVTXLVD��H�D�PHWRGRORJLD�HVFROKLGD�HUD�DGHTXDGD�DR�
SURSÏVLWR��RQGH�RV�HVWXGRV�UHDOL]DGRV�DWHQGLDP�D�WHP½WLFD�GD�
PHPÏULD�HP�LGRVRV��DV�PHGLGDV��UHVXOWDGRV��EHP�FRPR�FODUDPHQWH�DV�
GHVFULÃÑHV�GRV�SDUWLFLSDQWHV�IRUDP�EHP�GHƭQLGDV��(VVHV�HVWXGRV�VHU¿R�
DSUHVHQWDGRV�QR�TXDGUR��� 

3DUD�XPD�PHOKRU�GHVFULÃ¿R�H�SDGURQL]DÃ¿R��QR�TXDGUR���IRUDP�
PHQFLRQDGDV�DSHQDV�DV�VLJODV�RULJLQDLV�GRV�WHVWHV�H�SDUD�XPD�PHOKRU�
FRPSUHHQV¿R��QR�TXDGUR���V¿R�DSUHVHQWDGDV�DV�VLJODV�VHJXLGDV�GH�VHXV�
WÉWXORV�RULJLQDLV��0DQWHYH-VH�D�QRPHQFODWXUD�RULJLQDO�GR�WHVWH�SDUD�
Q¿R�SRWHQFLDOL]DU�WUDGXÃÑHV�HUUÏQHDV� 

$OÅP�GLVVR��QR�TXDGUR���FRQVWDP�WUÆV�LQVWUXPHQWRV�GHVHQYROYLGRV�
SHOR�SUÏSULR�DSOLFDGRU��FRPR�DV�'H]�SHUJXQWDV�GH�FRQKHFLPHQWRV�
JHUDLV�GH�GHVLJQ�VLPLODU�FRPR�QR�WHVWH�GH�LQIRUPDÃÑHV�GR�:$,6�,,,��R�
9HUEDO�PHPRU\�ZLWK�LQWHUIHUHQFH�H�R�9LVXDO�UHSURGXFWLRQ�WHVW��TXH�
Q¿R�HVW¿R�SUHVHQWHV�QR�TXDGUR���SRU�Q¿R�VHUHP�WHVWHV�YDOLGDGRV� 

1¿R�KDYLD�UHVWULÃ¿R�GH�GDWDV��SRUÅP�IRUDP�HQFRQWUDGRV�DUWLJRV�
DSHQDV�GRV�ÖOWLPRV����DQRV��2�SULPHLUR�HVWXGR�IRL�SXEOLFDGR�HP������
FRP�DSHQDV�����DUWLJR��-½�R�SUÏ[LPR�IRL�UHDOL]DGR�DSHQDV�HP�������
1HVVH�DQR�H�HP������������H������IRUDP�SXEOLFDGRV�����DUWLJRV�FDGD��
(P����������HVWXGR�������WHYH�R�PDLRU�QÖPHUR�GH�SXEOLFDÃÑHV�FRP�
WRWDO�GH�����HVWXGRV���������������������H������FRP�����DUWLJRV�DWÅ�R�
PRPHQWR��YHU�JU½ƭFR���� 

$�PDLRULD�GRV�DUWLJRV�VHOHFLRQDGRV�SDUD�D�SHVTXLVD�IRUDP�SXEOLFDGRV�
HP�,QJOÆV�������3RUWXJXÆV�H�(VSDQKRO�IRUDP�SXEOLFDGRV�DSHQDV�����
HVWXGR��FRQIRUPH�*U½ƭFR���� 

$�PDLRULD�GRV�HVWXGRV�IRUDP�WLYHUDP�XQLYHUVLGDGH�GH�&RLPEUD�������
VHJXLGRV�GD�XQLYHUVLGDGH�GR�0LQKR�FRP�����HVWXGRV�SURGX]LGRV��$�
XQLYHUVLGDGH�GD�%HLUD�,QWHULRU�H�XQLYHUVLGDGH�GH�/LVERD�SXEOLFDUDP�
����HVWXGRV�FDGD�XPD��$�XQLYHUVLGDGH�GR�$OJDUYH��$YHLUR��&(638�
*DQGUD�H�+RVSLWDO�GH�%UDJD�SXEOLFDUDP�DSHQDV�����HVWXGR�FRQIRUPH�
DSUHVHQWDGR�QR�*U½ƭFR��� 

$OÅP�GLVVR�IRL�HQFRQWUDGD�XPD�JUDQGH�GLYHUVLGDGH�GH�UHYLVWDV�
FRQFHLWXDGDV�������RQGH�RV�DUWLJRV�IRUDP�SXEOLFDGRV��$V�UHYLVWDV�FRP�
PDLV�SXEOLFDÃÑHV�����FDGD�XPD�IRUDP�D�$FWD�1HXURSV\FKRORJLFD��
)URQWLHUV�LQ�$JLQJ�1HXURVFLHQFH��3ORV�2QH��7KH�&OLQLFDO�
1HXURSV\FKRORJLVW�H�D�$JLQJ��1HXURSV\FKRORJ\��DQG�&RJQLWLRQ��(VVDV�
H�DV�GHPDLV�UHYLVWDV�V¿R�YLVWDV�QR�*U½ƭFR��� 

,',20$ 3$/$95$6�&+$9( 

,QJOÆV q3RUWXJDO�25�
SRUWXJXHVH
r 

qVFUHHQLQJr�25�qDVVHVVPHQWr�
25�qHYDOXDWLRQr�25��WHVW� 

PHPRU
 

4XDGUR���-�3DODYUDV�&KDYHV�XWLOL]DGDV 
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4XDGUR���-�5HVXOWDGR�ƭQDO�GD�SHVTXLVD�LQLFLDO�GH�DUWLJRV 

)LJXUD���-�3URFHVVR�35,60$�GH�EXVFD�H�VHOHÃ¿R�GRV�DUWLJRV 
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(� $IRQVR�	�
%XHQR ���� 

$QDOLVDU�R�SDSHO�GR�WLSR�GH�
PHPÏULD�DXWRELRJU½ƭFD�
UHODWDGD�SRU�XP�SURJUDPD�GH�
UHPLQLVFÆQFLD�LQGLYLGXDO�SDUD�
H[SOLFDU�D�GLPLQXLÃ¿R�GD�
VLQWRPDWRORJLD�GHSUHVVLYD�
HQFRQWUDGD�HP�LGRVRV�SRUWX�
JXHVHV� 

1 ����SDUWLFLSDQWHV�
VDXG½YHLV�FRP�LGDGHؤ��

���DQRV 
006( $07 

$�UHFXSHUDÃ¿R�H�UHFRQVWUXÃ¿R�GH�PHPÏULDV�
DXWRELRJU½ƭFDV�SRVLWLYDV�H�QHJDWLYDV�HVSHFÉ�
ƭFDV��XVDQGR�R�SURJUDPD�GH�UHPLQLVFÆQFLD��
SRGH�VHU�LQHUHQWH�DR�SURJUDPD�GH�UHPLQLV�
FÆQFLD�GHVHQYROYLGR�TXH�H[SOLFD�VXD�HƭFLÆQ�
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EHP-HVWDU�SVLFROÏJLFR�HP�LGRVRV�FRP�VLQWR�
PDWRORJLD�GHSUHVVLYD� 

(� $SRVWROR�HW�
DO� ���� 

$GDSWDU�R�WHVWH�GH�FRPSURPH�
WLPHQWR�FRJQLWLYR�GH�VHLV�LWHQV�
��&,7��SDUD�R�SRUWXJXÆV�HXUR�
SHX�H�GHWHUPLQDU�VXDV�SURSULH�
GDGHV�SVLFRPÅWULFDV 

1 �����SDUWLFLSDQWHV�
FRP�LGDGH�PÅGLD�GH�

�����DQRV 
1�$ �&,7-3�H�006( 

$�YDOLGDGH�GR��&,7-3�IRL�GHWHUPLQDGD�SRU�
XPD�HOHYDGD�FRUUHODÃ¿R�FRP�RV�UHVXOWDGRV�
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$SÏV�D�OHLWXUD�GRV�DUWLJRV��YHULƭFRX-VH�TXH�RV�WHVWHV�TXH�DYDOLDYDP�D�
FRJQLÃ¿R��SULQFLSDOPHQWH�D�PHPÏULD�HUDP�DSOLFDGRV�QDV�SHVTXLVDV�HP�
GRLV�PRPHQWRV�SULQFLSDLV��VHQGR�XWLOL]DGRV�SDUD�R�UDVWUHLR�FRJQLWLYR�
QD�VHOHÃ¿R�GH�SDUWLFLSDQWHV��GH�IRUPD�D�GHƭQLU��LQFOXLU�RX�H[FOXLU�
DPRVWUDV��R�VHJXQGR�PRPHQWR�HUD�D�DSOLFDÃ¿R�GHVVHV�WHVWHV�SDUD�GXDV�
TXHVWÑHV��D�SULPHLUD��HUDP�XWLOL]DGRV�SDUD�D�PHGLÃ¿R�GH�UHVXOWDGRV�GH�
DOJXPD�WHUDSÆXWLFD�QD�½UHD��RX�D�VHJXQGD��SDUD�FRPSDUDÃ¿R��
SDUDPHWUL]DÃ¿R�H�RX�YDOLGDÃ¿R�GH�RXWURV�WHVWHV��$OÅP�GLVVR��QHVVH�
PRPHQWR�GR�HVWXGR�VHU¿R�PHQFLRQDGRV�RV�QRPHV�GRV�WHVWHV�HP�
3RUWXJXÆV��SRUÅP�PDQWHQGR�D�VLJOD�RULJLQDO�HP�LQJOÆV�FRQIRUPH�
DSUHVHQWDGR�QR�TXDGUR���H���H�QDV�GHVFULÃÑHV�D�VHJXLU� 

1RV�HVWXGRV�TXH�DSOLFDUDP�RV�WHVWHV�GH�DYDOLDÃ¿R�GD�PHPÏULD�SDUD�
UDVWUHLR�RX�VHOHÃ¿R�GRV�SDUWLFLSDQWHV��VHMD�SDUD�LQFOXV¿R�RX�H[FOXV¿R�
GH�VXMHLWRV��R�WHVWH�PDLV�XVDGR�IRL�R�PLQL�H[DPH�GR�HVWDGR�PHQWDO�-�
006(��XVDGR�HP�����GRV������HVWXGRV� 

$FRPSDQKDGR�GD�HVFDOD�GH�GHWHULRUDÃ¿R�JOREDO�-�*'6�XWLOL]DGR�HP�����
HVWXGRV��2V�WHVWHV�GH�OHLWXUD�GH�SDODYUDV�LUUHJXODUHV�-�7,:5(��RV�
VXEWHVWHV�GH�DYDOLDÃ¿R�GD�PHPÏULD�GD�HVFDOD�GH�LQWHOLJÆQFLD�SDUD�
DGXOWRV�-�:$,6-,,,��D�HVFDOD�GH�PHPÏULD�GH�:HFKVOHU�- 

:06-,,,��R�H[DPH�FRJQLWLYR�GH�$GGHQEURRNH�-�$&(-5��D�$YDOLDÃ¿R�
FRJQLWLYD�GH�0RQWUHDO�-�0R&$��R�7HVWH�GH�ƭJXUD�FRPSOH[D�GH�5H\�-�
5&)7�H�D�(VFDOD�GH�DYDOLDÃ¿R�GH�GRHQÃDV�GH�$O]KHLPHU�-�$'$6�IRUDP�
XWLOL]DGDV�HP�����HVWXGRV��R�VXEWHVWH�FRJQLWLYR�GD�HVFDOD�$'$6-&2*�H�D�
(VFDOD�GH�TXHL[DV�VXEMHWLYDV�GH�PHPÏULD�-�60&�IRUDP�XWLOL]DGRV�HP�����
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�&,7 6L[-LWHP�FRJQLWLYH�LPSDLUPHQW�WHVW 

$&(-,,, $GGHQEURRNHpV�&RJQLWLYH�([DPLQDWLRQ-,,, 
$&(-5 $GGHQEURRNHpV�&RJQLWLYH�([DPLQDWLRQ�5HYLVHG 
$'$6 $O]KHLPHUpV�'LVHDVH�$VVHVVPHQW�6FDOH 

$'$6-&2* $O]KHLPHUpV�'LVHDVH�$VVHVVPHQW�6FDOH�-�&RJQLWLYH 

$07 $XWRELRJUDSKLFDO�0HPRU\�7HVW 
$9/7 $XGLWRU\�YHUEDO�OHDUQLQJ�WHVW�H�YLVXDO�PHPRU\ 

&$17$% &DPEULGJH�QHXURSV\FKRORJLFDO�DXWRPDWHG�WHVWV 
&'5 &OLQLFDO�'HPHQWLD�5DWLQJ�VFDOH 

&2:$7-)$6 &RQWUROOHG�2UDO�:RUG�$VVRFLDWLRQ�WHVW�)-$-6 
&9/7 &DOLIRUQLD�9HUEDO�/HDUQLQJ�7HVW 
'$' 'LVDELOLW\�$VVHVVPHQW�IRU�'HPHQWLD 
'67 'LJLW�6SDQ�7HVW 

*'6 *OREDO�'HWHULRUDWLRQ�6FDOH 
0#7 0HPRU\�$OWHUDWLRQ�7HVW 
006( 0LQL-0HQWDO�6WDWH�([DPLQDWLRQ 
02&$ 0RQWUHDO�&RJQLWLYH�$VVHVVPHQW 

1066 1RQ-0RWRU�6\PSWRP�6FDOH 
5&)7 5H\�&RPSOH[�)LJXUH�7HVW 
60& 6XEMHFWLYH�PHPRU\�FRPSODLQWV 
657 6HOHFWLYH�5HPLQGLQJ�7HVW 

675223 6WURRS�&RORU�DQG�:RUG�7HVW 

7,:5(��7(/3,� 7HVW�RI�,UUHJXODU�:RUG�5HDGLQJ�(ưFLHQF\ 

:$,6�,,, :HFKVOHU�$GXOW�,QWHOOLJHQFH�6FDOH-,,, 
:06�,,, :HFKVOHU�0HPRU\�6FDOH-,,, 
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HVWXGRV�H�D�EDWHULD�WHVWHV�QHXURSVLFROÏJLFRV�DXWRPDWL]DGRV�GH�
&DPEULGJH�-�&$17$%��D�(VFDOD�GH�DYDOLDÃ¿R�GH�GHPÆQFLD�FOÉQLFD�-�&'5�
H�D�HVFDOD�GH�$YDOLDÃ¿R�GH�'HƭFLÆQFLD�SDUD�'HPÆQFLD�-�'$'�H�D�IRUDP�
DSOLFDGDV�HP�DSHQDV�����HVWXGR��1R�WRWDO������WHVWHV�IRUDP�XWLOL]DGRV�
SDUD�DYDOLDÃ¿R�GD�PHPÏULD�QRV������HVWXGRV�HQFRQWUDGRV�� 

 

4XDGUR���—�7HVWHV�UHDOL]DGRV�SDUD�UDVWUHLR�GD�PHPÏULD�H�VHOHÃ¿R�GH�
SDUWLFLSDQWHV 

 

4XDGUR���—�7HVWHV�UHDOL]DGRV�SDUD�PHGLÃ¿R�GH�LQWHUYHQÃ¿R�RX�
SDUDPHWUL]DÃ¿R 

 

$�PDLRULD�GRV�HVWXGRV�DSOLFDUDP�RV�WHVWHV�GH�DYDOLDÃ¿R�GD�PHPÏULD�
SDUD�D�PHGLÃ¿R�GH�LQWHUYHQÃÑHV�DSOLFDGDV��RX�FRPR�FRPSDUDÃ¿R�H�
YDOLGDÃ¿R�GH�RXWURV�WHVWHV��QRYDPHQWH�D�IHUUDPHQWD�GH�DYDOLDÃ¿R�PDLV�
XWLOL]DGD�IRL�R�PLQL�H[DPH�GR�HVWDGR�PHQWDO�-�006(��XVDGR�HP������
GRV������HVWXGRV�QHVWD�HWDSD��6HJXLGR�GR�7HVWH�GH�&RUHV�H�3DODYUDV�-�
675223�XWLOL]DGR�HP�����HVWXGRV��2�WHVWH�GH�UHFRUGDÃ¿R�VHOHWLYD�-�657�
H�D�$YDOLDÃ¿R�FRJQLWLYD�GH�0RQWUHDO�-�0R&$�IRUDP�DSOLFDGDV�HP�����

HVWXGRV��$FRPSDQKDGR�GD�EDWHULD�WHVWHV�QHXURSVLFROÏJLFRV�
DXWRPDWL]DGRV�GH�&DPEULGJH�-�&$17$%�H�GD�HVFDOD�GH�LQWHOLJÆQFLD�
SDUD�DGXOWRV�-�:$,6-,,,�FRP�����HVWXGRV�FDGD��$�HVFDOD�GH�PHPÏULD�GH�
:HFKVOHU�-�:06-,,,�H�R�7HVWH�GH�$VVRFLDÃ¿R�GH�3DODYUDV�&RQWURODGDV�-�
&2:$7-)$6��IRUDP�XWLOL]DGDV�HP�����HVWXGRV��2�VXEWHVWH�FRJQLWLYR�GD�
HVFDOD�GH�DYDOLDÃ¿R�GH�GRHQÃDV�GH�$O]KHLPHU�$'$6-&2*�H�R�WHVWH�GH�
DPSOLWXGH�QXPÅULFD�-�'67�IRUDP�DSOLFDGRV�HP�����HVWXGRV��2�UHVWDQWH�
GRV�HVWXGRV��QRPHDGDPHQWH�R�H[DPH�FRJQLWLYR�GH�$GGHQEURRNH�
UHYLVDGR�-�$&(-5��R�7HVWH�GH�DSUHQGL]DGR�YHUEDO�GD�&DOLIÏUQLD�-�&9/7��R�
WHVWH�GH�DOWHUDÃ¿R�GD�PHPÏULD�-�0#7��R�7HVWH�GH�0HPÏULD�
$XWRELRJU½ƭFD�-�$07��R�7HVWH�DXGLWLYR�GH�DSUHQGL]DJHP�YHUEDO�H�
PHPÏULD�YLVXDO�-�$9/7��D�(VFDOD�GH�VLQWRPDV�Q¿R�PRWRUHV�SDUD�D�
GRHQÃD�GH�3DUNLQVRQ�-�1066��R�7HVWH�GH�FRPSURPHWLPHQWR�FRJQLWLYR�
GH�VHLV�LWHQV�-��&,7��R�H[DPH�FRJQLWLYR�GH�$GGHQEURRNH�WHUFHLUD�HGLÃ¿R�
-�$&(-,,,��R�WHVWH�GH�OHLWXUD�GH�SDODYUDV�LUUHJXODUHV�-�7,:5(��R�WHVWH�
GHVHQYROYLGR�SHORV�SUÏSULRV�DGPLQLVWUDGRUHV��R�WHVWH�GH�PHPÏULD�
YHUEDO�FRP�LQWHUIHUÆQFLD��DV����SHUJXQWDV�GH�FRQKHFLPHQWRV�VLPLODU�
:$,6�,,,�H�R�WHVWH�GH�UHSURGXÃ¿R�YLVXDO��IRUDP�DSOLFDGRV�HP�DSHQDV�����
HVWXGR�FDGD��3RU�ƭP�IRUDP�DSOLFDGRV������WHVWHV�SDUD�DYDOLDÃ¿R�GD�
PHPÏULD�QHVVD�VHJXQGD�HWDSD�GRV������HVWXGRV�HQFRQWUDGRV� 

)LQDOPHQWH�D�FRWDÃ¿R�WRWDO�GRV�WHVWHV�DSOLFDGRV�GHX-VH�VHJXQGR�R�
TXDGUR���DEDL[R�� 

 

4XDGUR���—7RWDO�GH�WHVWHV�DSOLFDGRV�QRV�HVWXGRV�VHOHFLRQDGRV 

 

$R�WRWDO�������WHVWHV�GH�DYDOLDÃ¿R�GD�PHPÏULD�IRUDP�XWLOL]DGRV�QRV����
HVWXGRV�VHOHFLRQDGRV�SDUD�D�SHVTXLVD��(P�GLVSDUDGR�R�PLQL�H[DPH�GR�
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����HVWXGRV��$�HVFDOD�GH�LQWHOLJÆQFLD�SDUD�DGXOWRV�-�:$,6-,,,�IRL�
XWLOL]DGD�HP�����HVWXGRV��$�HVFDOD�GH�PHPÏULD�GH�:HFKVOHU�-�:06-,,,�H�
R�7HVWH�GH�&RUHV�H�3DODYUDV�-�675223�IRUDP�XWLOL]DGRV�HP�����HVWXGRV��
2�WHVWH�GH�UHFRUGDÃ¿R�VHOHWLYD�-�657�H�D�EDWHULD�WHVWHV�
QHXURSVLFROÏJLFRV�DXWRPDWL]DGRV�GH�&DPEULGJH�-�&$17$%�IRUDP�
DSOLFDGRV�HP�����HVWXGRV�FDGD��2�H[DPH�FRJQLWLYR�GH�$GGHQEURRNH�
UHYLVDGR�-�$&(-5��R�WHVWH�GH�OHLWXUD�GH�SDODYUDV�LUUHJXODUHV�-�7,:5(��D�
HVFDOD�GH�GHWHULRUDÃ¿R�JOREDO�-�*'6��2�VXEWHVWH�FRJQLWLYR�GD�HVFDOD�GH�
DYDOLDÃ¿R�GH�GRHQÃDV�GH�$O]KHLPHU�$'$6-&2*�IRUDP�XVDGRV�HP�����
HVWXGRV��$�HVFDOD�GH�DYDOLDÃ¿R�GH�GRHQÃDV�GH�$O]KHLPHU�-�$'$6��R�
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GH�'HƭFLÆQFLD�SDUD�'HPÆQFLD�-�'$'��WHVWH�GH�DOWHUDÃ¿R�GD�PHPÏULD�-�
0#7��(VFDOD�GH�VLQWRPDV�Q¿R�PRWRUHV�SDUD�D�GRHQÃD�GH�3DUNLQVRQ�-�
1066��7HVWH�GH�0HPÏULD�$XWRELRJU½ƭFD�-�$07��7HVWH�DXGLWLYR�GH�
DSUHQGL]DJHP�YHUEDO�H�PHPÏULD�YLVXDO�-�$9/7��(VFDOD�GH�DYDOLDÃ¿R�GH�
GHPÆQFLD�FOÉQLFD�-�&'5��H[DPH�FRJQLWLYR�GH�$GGHQEURRNH�WHUFHLUD�
HGLÃ¿R�-�$&(-,,,�H�R�7HVWH�GH�FRPSURPHWLPHQWR�FRJQLWLYR�GH�VHLV�LWHQV�-�
�&,7�IRUDP�DSOLFDGRV�HP�DSHQDV�����HVWXGR�FDGD� 

 

'LVFXVV¿R 

 

7RGRV�RV�WHVWHV�HQFRQWUDGRV�IRUDP�UHDOL]DGRV�SRU�SURƭVVLRQDLV�
TXDOLƭFDGRV�H�WUHLQDGRV�H�HP�ORFDO�DSURSULDGR�SDUD�D�DSOLFDÃ¿R��2V����
HVWXGRV�HQFRQWUDGRV�V¿R�GLYLGLGRV�HP�TXDWUR�EORFRV�GH�SHVTXLVD�
SULQFLSDLV��DGDSWDÃ¿R�SDUD�D�SRSXODÃ¿R�SRUWXJXHVD��(���(����(���H�
(�����YDOLGDÃ¿R�SVLFRPÅWULFD�GH�WHVWHV��(���(���(���(����(���H�(�����
SDUD�D�PHGLÃ¿R�GH�SURJUDPDV�GH�LQWHUYHQÃ¿R��(���(���(����H�SDUD�D�
DYDOLDÃ¿R�FRJQLWLYD�HP�GLYHUVRV�FRQWH[WRV��(���(���(���(����(����(����
(����(����(����(���� 

2V�HVWXGRV�YROWDGRV�SDUD�D�DGDSWDÃ¿R�SDUD�3RUWXJDO�IRUDP�UHDOL]DGRV�
SRU�TXDWUR�DXWRUHV��2�HVWXGR��(���GH�$SÏVWROR�HW�DO���������IRL�
GHVHQYROYLGR�SDUD�D�DGDSWDÃ¿R�H�YDOLGDÃ¿R�GR�WHVWH��&,7�SDUD�
3RUWXJDO��&RPR�FRPSDUDÃ¿R�H�SDUDPHWUL]DÃ¿R��IRL�XWLOL]DGR�R�006(��
2�FRHƭFLHQWH�GH�WHVWH-UHWHVWH�IRL�DOWR��U ������H�WDPEÅP�DSUHVHQWRX�
ERD�FRQVLVWÆQFLD�LQWHUQD�� ������2V�HVFRUHV�WRWDLV�HQWUH�RV�GRLV�IRUDP�
IRUWHPHQWH�FRUUHODFLRQDGRV��2�OLPLWH��&,7-3�DGRWRX�R�
FRPSURPHWLPHQWR�FRJQLWLYR�GH����QD�SRSXODÃ¿R�SRUWXJXHVD��R�TXH�G½�
XPD�VHQVLELOLGDGH�GH��������H�XPD�HVSHFLƭFLGDGH�GH���������1HVVH�
VHQWLGR�PRVWURX-VH�SUHFLVR�H�VHJXUR�SDUD�D�DYDOLDÃ¿R�GD�SRSXODÃ¿R�
LGRVD�SRUWXJXHVD�H�PDLV�VHJXUR�TXH�R�066(� 

2��(����GH�0DFKDGR�HW�DO���������EXVFRX�WUDGX]LU�R�$&(-,,,�SDUD�R�
SRUWXJXÆV�H�FRPSDUDU�D�VXD�YDOLGDGH�FRQFRUUHQWH�FRP�R�02&$��
GHYLGR�¼�VXD�HOHYDGD�HVSHFLƭFLGDGH�������H�D�VHQVLELOLGDGH�������QD�
GHWHFÃ¿R�GH�FRPSURPHWLPHQWR�FRJQLWLYR�OHYH��2V�UHVXOWDGRV�
DSRQWDUDP�SDUD�XPD�ERD�YDOLGDGH�FRQVWUXR��FRP�ƭDELOLGDGH�DFHLW½YHO�
�η ��������$�YHUV¿R�HP�3RUWXJXÆV�GR�$&(-,,,�WDPEÅP�UHYHORX�YDOLGDGH�
FRQYHUJHQWH�FRP�R�02&$��(P�UHODÃ¿R�2�GHVHPSHQKR�GD�DPRVWUD��
HVVD�IRL�DOWDPHQWH�LQƯXHQFLDGD�SHOD�LGDGH�H�HGXFDÃ¿R��FRP�DOJXPDV�
YDULDÃÑHV�HP�FDGD�GRPÉQLR� 

1R�HVWXGR��(�����1RJXHLUD�HW�DO�������E��EXVFRX�HVWDEHOHFHU�YDORUHV�
QRUPDWLYRV�SDUD�D�SRSXODÃ¿R�3RUWXJXHVD��$�LGDGH�IRL�R�SULQFLSDO�
SUHGLWRU�GRV�UHVXOWDGRV�GR�$'$6-�&2*��5�� ���������HQTXDQWR�TXH�R�
QÉYHO�GH�HVFRODULGDGH�IRL�PHQRU��5�� ���������(VWDV�GXDV�YDUL½YHLV�
H[SOLFRX�������GD�YDULDÃ¿R�GD�HVFDOD�H�IRUDP�XVDGDV�SDUD�H[WUDLU�RV�
YDORUHV�QRUPDWLYRV�SDUD�D�SRSXODÃ¿R�3RUWXJXHVD� 

-½�R�HVWXGR��(����UHDOL]RX�D�WUDGXÃ¿R�SDUD�R�SRUWXJXÆV�H�YDOLGDÃ¿R�GR�
WHVWH�R�0#7�GH�UDVWUHLR�GR�GDQR�H�FRJQLWLYR�OHYH��0&,��H�GRHQÃD�GH�
$O]KHLPHU��'$���2�HVWXGR�FRPSDURX�RV�UHVXOWDGRV�GR�0#7-37�FRP�RV�
GDGRV�FROHWDGRV�SHOR�006(�H�02&$��2V�UHVXOWDGRV�LQGLFDUDP�XPD�
HOHYDGD�FRQVLVWÆQFLD�LQWHUQD��D ��������$�YDOLGDGH�FRQYHUJHQWH�IRL�
YHULƭFDGD�XWLOL]DQGR�0#7-37�H�006(��U� �������S����������H�02&$��U� �
������S�����������2�HVWXGR�YHULƭFRX�TXH�R�0#7�Å�XP�QRYR�WHVWH�GH�
WULDJHP�FRP�ERD�GLVFULPLQDWLYRV�SDUD�SURSULHGDGHV�GHWHFÃ¿R�GH�0&,�H�
'$��PDLRU�GR�TXH�R�066(�� 

6HWH�HVWXGRV�IRUDP�UHDOL]DGRV�SDUD�D�YDOLGDÃ¿R�SVLFRPÅWULFD�GRV�
WHVWHV�M½�DGDSWDGRV�SDUD�D�SRSXODÃ¿R�SRUWXJXHVD��2��(���GH�'XUR�HW�
DO����������FRPSDURX�D�YDOLGDGH�GR�02&$�DWUDYÅV�GH�YDOLGDÃ¿R�IDWRULDO�
FRQƭUPDWÏULD�HP�UHODÃ¿R�DR�006(�H�$'$6-FRJ� 

(P�UHODÃ¿R�D�PHPÏULD�H�IXQÃÑHV�H[HFXWLYDV��RV�UHVXOWDGRV�GDV�DQ½OLVHV�
FRQƭUPDWÏULDV�PRVWUDUDP�ÉQGLFHV�GH�DMXVWH�PXLWR�ERQV�H[FHOHQWHV�
SDUD�R�02&$� 

3DUD�DYDOLDU�D�SUHFLV¿R�GR�GLDJQÏVWLFR�GD�YHUV¿R�HP�3RUWXJXÆV�GR�$&(
-5�R��(���GH�*RQÃDOYHV�HW�DO���������FRPSDURX�RV�UHVXOWDGRV�REWLGRV�
SHOR�$&(-5�GLUHWDPHQWH�FRP�R�006(�QD�GHWHFÃ¿R�H�GLIHUHQFLDÃ¿R�GD�
IDVH�LQLFLDO�VXEFRUWLFDO�GHPÆQFLD�YDVFXODU��69'��H�IDVH�SUHFRFH�GD�
GRHQÃD�GH�$O]KHLPHU��$'���2V�UHVXOWDGRV�$'�UHYHORX�TXH��HPERUD�R�
006(�Å�W¿R�VHQVÉYHO�FRPR�R�$&(-5��������D�VXD�HVSHFLƭFLGDGH�Å�XP�
SRXFR�LQIHULRU��006(�������$&(-5��������SRLV�D�SULQFLSDO�GLIHUHQÃD�
HQWUH�R�$&(-5�H�R�006(�HVW½�QD�DYDOLDÃ¿R�GD�PHPÏULD��ƯXÆQFLD�
YHUEDO��H�DYDOLDÃ¿R�GH�OLQJXDJHP��FXMRV�HVFRUHV�IRUDP�
VLJQLƭFDWLYDPHQWH�PDLV�EDL[RV�HP�SDFLHQWHV�FRP�'$�GR�TXH�HP�
SDFLHQWHV�69'� 

2�HVWXGR��(���GH�*RQÃDOYHV��3LQKR�	�6LPÑHV��������XWLOL]RX�R�&$17$%�
HP�$&(-5��006(���:$,6-,,,��:06-,,,��5&)7��7,:5(�H�$'$6�
FRUUHODFLRQDGR�FRP�D�EDWHULD�DXWRPDWL]DGD�&$17$%�H�YDUL½YHLV�
VRFLRGHPRJU½ƭFDV��8PD�YDULDÃ¿R�WRWDO�H[SOLFDGD�SHODV�YDUL½YHLV�
VRFLRGHPRJU½ƭFDV�IRL�PHQRU�SDUD�DV�PHGLGDV�GR�&$17$%���-�����GR�
TXH�SDUD�RV�WHVWHV�GH�O½SLV�H�SDSHO����-�����$�YDOLGDGH�GR�&$17$%�IRL 

PHQRU�SULQFLSDOPHQWH�SDUD�DPRVWUD�FRP�PHQRU�UHVSRVWD�QDV�
TXHVWÑHV�VRFLRGHPRJU½ƭFDV�H�TXH�WLQKDP�PHQRV�FRQKHFLPHQWR�
WHFQROÏJLFR�QR�XVR�GR�FRPSXWDGRU� 

1R��(����GH�*RQÃDOYHV��3LQKR�	�6LPÑHV���������IRUDP�IHLWDV�
FRPSDUDÃÑHV�HQWUH�RV�WHVWHV�DXWRP½WLFRV�&DQWDE�H�RV�WHVWHV�TXH�
XWLOL]DP�SDSHO�H�O½SLV��HQWUH�HVVHV�WHVWHV�HVWDYDP�RV�TXH�DYDOLDYDP�D�
PHPÏULD��FRPR�R�5&7)�R�:$,6-,,,�H�RV�:06-,,,��2V�UHVXOWDGRV�
DSUHVHQWDUDP�ERD�YDOLGDGH�GR�LQVWUXPHQWR�SHUDQWH�DRV�WHVWHV�GH�
O½SLV�H�SDSHO��SRUÅP�VXJHUH�QRYRV�HVWXGRV�SDUD�D�SRSXODÃ¿R�
SRUWXJXHVD��SULQFLSDOPHQWH�VREUH�D�XVDELOLGDGH�GH�XP�WHVWH�
DXWRPDWL]DGR�IUHQWH�D�WHVWHV�GH�O½SLV�H�SDSHO�QD�FOÉQLFD�� 

(P�XP�WHVWH-UHWHVWH�UHDOL]DGR�WDPEÅP�SRU�*RQÃDOYHV��3LQKR�	�6LPÑHV�
�������QR�HVWXGR��(����WDPEÅP�SDUD�D�YDOLGDÃ¿R�GR�&DQWDE�HP�XPD�
DPRVWUD�SRUWXJXHVD��(VWH�HVWXGR�IRL�R�SULPHLUR�D�GHWHUPLQDU�D�
FRQƭDELOLGDGH�GHVWH�WHVWH�HP�3RUWXJDO��$�SDUWLU�GR�WHVWH�UHWHVWH��IRL�
YHULƭFDGR�TXH�R�DOJXQV�GR�VXEWHVWHV�GD�EDWHULD��2�6:0��593��57,�H�R�
3$/�WHP�PDLRU�FRQƭDELOLGDGH�GH�PHGLÃ¿R��SRUÅP�FRP�R�GH���VHPDQDV��
HP�VXD�UHDSOLFDÃ¿R��UHYHORX�VXVFHSWLELOLGDGH�SDUD�HIHLWRV�GD�SU½WLFD�H�
5HFRPHQGRX�R�XVR�GH�PÅWRGRV�(VWLPD-65%�SDUD�D�FRUUHÃ¿R�GRV�HIHLWRV�
SU½WLFRV� 

3RU�ƭP��QR�EORFR�GH�YDOLGDÃ¿R�SVLFRPÅWULFD��1RJXHLUD�HW�DO�������D��
HP�VHX�HVWXGR��(����SDUD�D�YDOLGDÃ¿R�GD�VXEHVFDOD�FRJQLWLYD�GD�
DYDOLDÃ¿R�GR�$O]KHLPHU�-�$'$6-FRJ��HP�UHODÃ¿R�DR�006(�H�R�02&$�
$'$6-&RJ�UHYHORX�ERQV�LQGLFDGRUHV�SVLFRPÅWULFRV�H�DV�SRQWXDÃÑHV�
WRWDLV�IRUDP�VLJQLƭFDWLYDPHQWH�GLIHUHQWHV�HQWUH�D�DPRVWUD�0&,�
�VHQVLELOLGDGH� ����H�HVSHFLƭFLGDGH� �����H�$'��VHQVLELOLGDGH� ����H�
HVSHFLƭFLGDGH�GH� ������1HVVH�VHQWLGR�R�WHVWH�PRVWUD-VH�PDLV�
UHOHYDQWH�SDUD�UDVWUHLR�GD�$'�H�PHQRV�UHOHYDQWH�SDUD�R�UDVWUHLR�GR�
0&,�GHYLGR�¼�VXD�PHQRU�VHQVLELOLGDGH�H�H[DWLG¿R�GH�FODVVLƭFDÃ¿R�
QHVVH�WLSR�GH�FRPSURPHWLPHQWR� 

(P�UHODÃ¿R�DRV�WHVWHV�XWLOL]DGRV�SDUD�D�PHGLÃ¿R�GH�SURJUDPDV�GH�
LQWHUYHQÃ¿R��R��(���GH�$IRQVR�	�%XHQR��������XWLOL]RX�R�006(�SDUD�
DYDOLDU�D�SRVVLELOLGDGH�GH�GHPÆQFLD�H�RX�DOJXP�WLSR�GH�
FRPSURPHWLPHQWR�FRJQLWLYR�H�R�$07��TXH�SRVVLELOLWRX�DYDOLDU�D�
FDSDFLGDGH�GRV�LQGLYÉGXRV�SDUD�UHFXSHUDU�PHPÏULDV�DXWRELRJU½ƭFDV�
HVSHFÉƭFDV�HP�XP�WHPSR�OLPLWDGR�HP�UHVSRVWD�¼V�SDODYUDV�GH�
HVWÉPXOR�GH�XP�SURJUDPD�GH�UHPLQLVFÆQFLD�DSOLFDGR�LQGLYLGXDOPHQWH� 

$IRQVR�HW��DO���������QR�VHX�HVWXGR��(���DYDOLRX�WDPEÅP�D�DSOLFDÃ¿R�GR�
SURJUDPD�GH�UHPLQLVFÆQFLD�LQGLYLGXDO��SRUÅP�GHVWD�YH]�SDUD�DYDOLDU�
VXD�OLJDÃ¿R�FRP�D�VLQWRPDWRORJLD�GHSUHVVLYD��1HVVH�VHQWLGR�XWLOL]RX�
DSHQDV�R�006(�SDUD�D�VHOHÃ¿R�GH�VHXV�SDUWLFLSDQWHV��GH�IRUPD�D�
DYDOLDU�D�SRVVLELOLGDGH�GH�GHPÆQFLD�H�RX�FRPSURPHWLPHQWR�FRJQLWLYR�
HOLPLQDQGR�GD�DPRVWUD�SHVVRDV�FRP�DOJXP�FRPSURPHWLPHQWR�
FRJQLWLYR�DYDOLDGR�SHOD�IHUUDPHQWD�� 

-½�R��(����GH�3HUHLUD�HW�DO���������XWLOL]RX�D�EDWHULD�DXWRPDWL]DGD�
&$17$%�SDUD�DYDOLDU�XP�SURJUDPD�GH�H[HUFÉFLR�IÉVLFR�FRPR�XPD�
IHUUDPHQWD�SDUD�PRGXODU�R�GHFOÉQLR�UHODFLRQDGR�¼�LGDGH�QD�IXQÃ¿R�
FRJQLWLYD�HP�DGXOWRV�PDLV�YHOKRV��2�WHVWH�IRL�DSOLFDGR�DQWHV�H�GHSRLV�
GD�DSOLFDÃ¿R�GR�SURJUDPD�H�SRVVLELOLWRX�FRQƭUPDU�XPD�PHOKRUD�
FRJQLWLYD�QRV�LGRVRV�GD�DPRVWUD�TXH�UHDOL]DUDP�RV�H[HUFÉFLRV�IÉVLFRV�GR�
SURJUDPD� 

3RU�ƭP��GLYHUVRV�HVWXGRV�XWLOL]DUDP�RV�WHVWHV�GH�DYDOLDÃ¿R�GD�
PHPÏULD�SDUD�DX[LOLDU�QD�DYDOLDÃ¿R�FRJQLWLYD�GH�VHXV�SDUWLFLSDQWHV�HP�
GLYHUVRV�ORFDLV�H�FRQWH[WRV�GH�DSOLFDÃ¿R��WRWDOL]DQGR������HVWXGRV��2�
HVWXGR��(���GH�%XJDOKR�HW�DO���������XWLOL]RX�R�02&$�H�1066�SDUD�
DYDOLDU�D�RV�VLQWRPDV�Q¿R�PRWRUHV�GD�GRHQÃD�GH�3DUNLQVRQ��RV�WHVWHV�
DX[LOLDUDP�QD�GHWHFÃ¿R�GH�SHOR�PHQRV�HP�FLQFR�VLQWRPDV�Q¿R�
PRWRUHV��VHQGR�D�PHPÏULD�XP�GRV�PDLV�DSUHVHQWDGRV� 

2��(���GH�&RVWD��5RFKD�	�0DFKDGR��������DSOLFRX�R�*'6�SDUD�D�VHOHÃ¿R�
GD�DPRVWUD�H�SRVWHULRUPHQWH�XPD�EDWHULD�QHXURSVLFROÏJLFD�SDUD�
DYDOLDU�VH�DV�SHVVRDV�FRP�FRPSURPHWLPHQWR�FRJQLWLYR�PDLV�VHYHUR�
WLQKDP�PDLV�WHQGÆQFLD�D�VXEHVWLPDU�RX�VXSHUHVWLPDU�R�WHPSR��FRPR�
WHPSR�GD�DSOLFDÃ¿R�GD�EDWHULD��2V�WHVWHV�7,:5(��:06–,,,��006(��
02&$��$9/7�H�9LVXDO�UHSURGXFWLRQ�WHVW��DX[LOLDUDP�QD�FRQƭUPDÃ¿R�
PHVPR�TXH�OHYH�HQWUH�D�HVWLPDWLYD�FRUUHWD�GR�WHPSR�H�D�JUDYLGDGH�GR�
FRPSURPHWLPHQWR� 

3DWUÉFLD�6LOYD��/XLV�0DLD 
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2�HVWXGR��(���UHDOL]DGR�SRU�'DQLHO�HW�DO���������XWLOL]RX�R�006(�SDUD�
YHULƭFDU�R�FRPSURPHWLPHQWR�FRJQLWLYR�GH�SHVVRDV�UHVLGHQWHV�HP�
FDVDV�SDUD�LGRVRV�H�DWUDYÅV�GR�LQVWUXPHQWR�DYDOLRX�TXH�������GRV�
LQTXLULGRV�DSUHVHQWDYDP�SRQWXDÃÑHV�VXJHVWLYDV�HP�DOJXP�JUDX�SDUD�
GÅƭFLW�FRJQLWLYR� 

(P�XP�HVWXGR��(����GH�0DUWLQV�HW�DO���������EXVFRX�DYDOLDU�D�
SHUIRUPDQFH�GH�LGRVRV�FRP�EDL[D�HGXFDÃ¿R��HOHV�XWLOL]DUDP�R�006(�
SDUD�D�VHOHÃ¿R�GH�SDUWLFLSDQWHV�FRP�ERDV�FDSDFLGDGHV�FRJQLWLYDV�H�RV�
WHVWHV�:$,6�,,,��:06-,,,��675223�H�&9/7�SDUD�D�DYDOLDÃ¿R�FRJQLWLYD�
IUHQWH�DR�GDGRV�VRFLRGHPRJU½ƭFRV�FROHWDGRV��DSUHVHQWDQGR�QÉYHLV�
HGXFDFLRQDLV�PDLV�EDL[RV�VHQGR�VLJQLƭFDWLYDPHQWH�PDLV�DVVRFLDGRV�D�
SLRUHV�HVFRUHV� 

0RUHLUD�HW�DO���������HP�VHX�HVWXGR��(����DSOLFRX�XPD�EDWHULD�GH�
WHVWHV�FRJQLWLYRV�TXH�IRL�DGPLQLVWUDGD�HP�GRLV�PRPHQWRV�SDUD�WHVWDU�
HIHLWRV�ORQJLWXGLQDLV�GR�HQYHOKHFLPHQWR�VREUH�D�FRJQLÃ¿R�JOREDO�H�
GHVHPSHQKR�GD�PHPÏULD��3DUD�D�PHPÏULD�IRUDP�XWLOL]DGRV�RV�006(��
675223�H�657��$R�ƭQDO��R�HVWXGR�GHPRQVWURX�TXH�R�XVR�GH�XPD�
EDWHULD�GH�WHVWHV�FRJQLWLYRV�SDGURQL]DGD�Å�LPSRUWDQWH�SDUD�JDUDQWLU�
XPD�DYDOLDÃ¿R�GD�HYROXÃ¿R�FRJQLWLYD�GH�XP�PRGR�ORQJLWXGLQDO� 

2��(����GH�3DXOR�HW�DO���������DSOLFRX�R�006(��675223��:$,6�,,,��657�
H�EXVFRX�UHDOL]DU�D�FRUUHODÃ¿R�GRV�UHVXOWDGRV�HQFRQWUDGRV�FRP�
DVSHFWRV�VRFLRHFRQÐPLFRV�GD�DPRVWUD��HQFRQWUDQGR�IDWRUHV�FRPR�D�
LQFOXV¿R�VRFLDO��R�HQJDMDPHQWR�H�D�HGXFDÃ¿R�OLJDGRV�D�PHOKRUHV�
HVFRUHV�QD�SRQWXDÃ¿R�GRV�WHVWHV�DSOLFDGRV� 

3HUHLUD�HW��DO���������QR�HVWXGR��(����XWLOL]RX�R�006(��'67��657��
675223�H�&2:$7-)$6�DVVRFLDGR�FRP�D�DOWXUD�GD�DPRVWUD�SDUD�YHULƭFDU�D�
FRUUHODÃ¿R�HQWUH�DPERV��IXQÃ¿R�FRJQLWLYD�QR�ƭQDO�GD�YLGD�H�VHXV�
HIHLWRV�VREUH�D�IXQÃ¿R�H[HFXWLYD�H�PHPÏULD� 

&RPR�UHVXOWDGR�HQWUH�RV�HVFRUHV�REWLGRV��D�DOWXUD�UHVXOWRX�FRPR�Å�XP�
SUHGLWRU�LQGHSHQGHQWH�GR�GHFOÉQLR�FRJQLWLYR�RX�Q¿R� 

1R�HVWXGR��(����5HLV��*XHUUHLUR�	�3HWHUVVRQ��������XWLOL]RX�XPD�
EDWHULD�QHXURSVLFROÏJLFD�FRP�DOJXQV�WHVWHV�GHVHQYROYLGRV�SRU�HOHV�
SUÏSULRV�H�RXWURV�M½�YDOLGDGRV�SDUD�D�SRSXODÃ¿R�SRUWXJXHVD�SDUD�
DYDOLDU�RV�UHVXOWDGRV�REWLGRV�IUHQWH�D�FDUDFWHUÉVWLFD�VRFLRHFRQÐPLFD�
GH�FDGD�DPRVWUD��1R�TXH�GL]�UHVSHLWR�DRV�WHVWHV�GD�PHPÏULD�IRUDP�
XWLOL]DGRV�R�:06-,,,��'H]�SHUJXQWDV�GH�FRQKHFLPHQWRV�JHUDLV�GH�
GHVLJQ�VLPLODU�FRP�R�:$,6�,,,�H�9HUEDO�PHPRU\�ZLWK�LQWHUIHUHQFH��
1HVVH�HVWXGR��HP�FRPSDUDÃ¿R�FRP�R��(���H�(����DYDOLDGRV�
DQWHULRUPHQWH��RV�DXWRUHV�Q¿R�DƭUPDP�D�GLPLQXLÃ¿R�HP�WRGRV�RV�
DVSHFWRV�FRJQLWLYRV��PDV�VLP�HP�DOJXQV�DVSHFWRV�HVSHFÉƭFRV� 

6DQWRV�HW�DO���������QR�HVWXGR��(����XWLOL]RX�RV�WHVWHV�:$,6�,,,��657��
675223��&2:$7-)$6�H�006(�FRUUHODFLRQDGRV�FRP�WHVWHV�GH�KXPRU�SDUD�
DQDOLVDU�IDWRUHV�FRPR�KXPRU�PDLV�GHSUHVVLYR�HVWDU�PDLV�OLJDGR�D�
GHFOÉQLR�FRJQLWLYR��$�DQ½OLVH�GRV�GDGRV�GRV�WHVWHV�QHXURFRJQLWLYDV�H�
SVLFROÏJLFDV�LGHQWLƭFDUDP�XP�LPSDFWR�VLJQLƭFDWLYR�HQWUH�
GHVHPSHQKR�FRJQLWLYR�H�HVWDGR�GH�HVSÉULWR� 

3RU�ƭP��R�HVWXGR��(����GH�6DQWRV�HW�DO���������XWLOL]RX�R�WHVWHV�GH�
PHPÏULD�:$,6�,,,��767��657��675223��&2:$7-)$6�H�006(�
FRUUHODFLRQDGR�FRP�DV�TXHVWÑHV�VRFLRGHPRJU½ƭFDV�DYDOLRX�TXH�
SULQFLSDOPHQWH�D�HGXFDÃ¿R��D�LGDGH�H�R�KXPRU�GHSULPLGR�HVWDYDP�
GLUHWDPHQWH�OLJDGRV�D�SRQWXDÃ¿R�FRJQLWLYD�REWLGD� 

 

&RQFOXV¿R 

 

1R�SUHVHQWH�DUWLJR��IRL�UHYLVDGR�RV�DFKDGRV�TXH�FRQVLGHUDYDP�DOJXP�
WLSR�GH�DYDOLDÃ¿R�GD�PHPÏULD�HP�LGRVRV�SRUWXJXHVHV��FRQVLGHUDQGR�D�
FRQWULEXLÃ¿R�GH�HVWXGRV�H[SHULPHQWDLV��WUDQVYHUVDLV�H�ORQJLWXGLQDLV�
QD�½UHD�GD�QHXURSVLFRORJLD�H�QHVVH�VHQWLGR�D�UHYLV¿R�HQWUHJRX�FRPR�
SULQFLSDLV�FRQFOXVÑHV� 

2V�HVWXGRV�HQFRQWUDGRV�IRUDP�SXEOLFDGRV�QRV�ÖOWLPRV����DQRV��FRP�
PDLRU�SXEOLFDÃ¿R�QR�DQR�GH������FRP�WRWDO�GH�����HVWXGRV�QR�DQR��
PDLRULWDULDPHQWH�SXEOLFDGRV�HP�,QJOÆV������H�D�XQLYHUVLGDGH�FRP�
PDLRU�QÖPHUR�GH�SXEOLFDÃÑHV�IRL�D�8QLYHUVLGDGH�GH�&RLPEUD�������
+RXYH�XPD�JUDQGH�GLVSHUV¿R�HQWUH�UHYLVWDV�GH�SXEOLFDÃ¿R��FRP�
DOJXPDV�FRP�GXDV�H�RXWUDV�FRP�XPD�SXEOLFDÃ¿R�FDGD��7RGDV�DV�
UHYLVWDV�WHP�JUDQGH�UHFRQKHFLPHQWR�FLHQWÉƭFR� 

2V�WHVWHV�DSOLFDGRV�QRV�HVWXGRV�IRUDP�SULQFLSDOPHQWH�SDUD�R�UDVWUHLR�
FRJQLWLYR�H�VHOHÃ¿R�GRV�SDUWLFLSDQWHV�GD�DPRVWUD�FRP�WRWDO�GH������
WHVWHV�DSOLFDGRV�QHVWD�HWDSD�RX�SDUD�D�YDOLGDÃ¿R�PHGLÃ¿R�GH�

LQWHUYHQÃ¿R�RX�SDUDPHWUL]DÃ¿R�FRP������WHVWHV�DSOLFDGRV�H�
WRWDOL]DQGR������WHVWHV�DSOLFDGRV�QRV����HVWXGRV�VHOHFLRQDGRV��1HVVH�
VHQWLGR��RV���WHVWHV�PDLV�XWLOL]DGRV�IRUDP�R�006(�������R�02&$������R�
:$,6������R�::6�H�675223����� 

(P�UHODÃ¿R�D�DGDSWDÃ¿R�H�YDOLGDÃ¿R�SVLFRPÅWULFD�GRV�WHVWHV��SRXFRV�
HVWXGRV�IRUDP�UHDOL]DGRV�SDUD�DGDSWDÃ¿R�GH�QRYDV�IHUUDPHQWDV�GH�
WULDJHP�FRJQLWLYD�SDUD�D�SRSXODÃ¿R�LGRVD��1 ����SRUÅP�QHVWHV�HVWXGRV�
RV�WHVWHV�XWLOL]DGRV�DSUHVHQWDUDP�ERD�YDOLGDGH�SDUD�3RUWXJDO��2V�
�1 ���HVWXGRV�GH�YDOLGDÃ¿R�SVLFRPÅWULFD�HQFRQWUDUDP�ERQV�UHVXOWDGRV�
SDUD�D�SRSXODÃ¿R�SRUWXJXHVD��SRUÅP�DOJXQV�GHOHV�HVW¿R�PDLV�
RULHQWDGRV�SDUD�XP�WLSR�GH�DYDOLDÃ¿R�FRJQLWLYD�HP�LGRVRV��FRPR�D�
GRHQÃD�GH�$O]KHLPHU�-�'$�H�RX�FRPSURPHWLPHQWR�FRJQLWLYR�OHYH�-�
0&,� 

2V�WHVWHV�DSOLFDGRV�SDUD�PHGLÃ¿R�GH�SURJUDPDV�GH�LQWHUYHQÃ¿R�
DX[LOLDUDP�QD�YDOLGDÃ¿R�GH�GRLV�SURJUDPDV�SDUD�LGRVRV��R�SURJUDPD�
GH�UHPLQLVFÆQFLD�H�R�SURJUDPD�GH�H[HUFÉFLRV�IÉVLFRV�TXH�PRVWUDP-VH�
SRVLWLYRV�QD�PHOKRUD�FRJQLWLYD�GRV�SDUWLFLSDQWHV� 

)UHQWH�DRV�HVWXGRV�TXH�EXVFDUDP�DYDOLDU�FRJQLWLYDPHQWH�RV�VXMHLWRV��
HQFRQWURX-VH�FLQFR�SULQFLSDLV�UHVXOWDGRV��VHQGR�HOHV���,��([LVWHP�Y½ULRV�
VLQWRPDV�Q¿R�PRWRUHV�QD�GRHQÃD�GH�SDUNLQVRQ��VHQGR�XP�GRV�
SULQFLSDLV�D�SHUGD�GD�PHPÏULD���,,��SHVVRDV�FRP�GHFOÉQLR�FRJQLWLYR�
WHQGHP�D�VXEHVWLPDU�R�WHPSR��,,,��8WLOL]DU�XPD�EDWHULD�GH�WHVWHV�
SDGURQL]DGRV�HP�DYDOLDÃÑHV�ORQJLWXGLQDLV�DX[LOLDP�QD�PHOKRU�
SUHFLV¿R�GR�DFRPSDQKDPHQWR�FRJQLWLYR���,9��&RQGLÃÑHV�
VRFLRGHPRJU½ƭFDV�PDLV�EDL[DV�FRPR�PRUDGLD��HGXFDÃ¿R�H�LGDGH�
WHQGHP�D�FRQWULEXLU�SDUD�SLRUHV�HVFRUHV�QD�DYDOLDÃ¿R�FRJQLWLYD��SRUÅP�
HP�QHP�WRGRV�RV�HVWXGRV�HVVD�DƭUPDWLYD�IRL�WRWDOPHQWH�FRQƭUPDGD��
�9��D�DOWXUD�GR�LGRVR�SRGH�LQƯXHQFLDU�QD�VXD�FDSDFLGDGH�FRJQLWLYD��
1HVVH�VHQWLGR��HVWD�EUHYH�UHYLV¿R�VLVWHP½WLFD�GD�OLWHUDWXUD�EXVFRX�
DSUHVHQWDU�XP�EUHYH�SDQRUDPD�DFHUFD�GD�SURGXÃ¿R�FLHQWÉƭFD�HP�
3RUWXJDO��0HVPR�TXH�SRVVÉYHO�LQGLFDU�ERQV�SRVVÉYHLV�HVWXGRV�VREUH�D�
WHP½WLFD�GD�PHPÏULD�HP�LGRVRV��H[LVWH�D�QHFHVVLGDGH�GH�PDLV�
SURGXÃ¿R�DFHUFD�GD�WHP½WLFD��SULQFLSDOPHQWH�SRUTXH�D�SRSXODÃ¿R�HVW½�
FDGD�YH]�PDLV�HQYHOKHFLGD�H�XPD�GDV�SULQFLSDLV�SDWRORJLDV�DVVRFLDGDV�
¼�LGDGH�Å�D�GHPÆQFLD�$O]KHLPHU��3DUWLQGR�GHVVH�SUHVVXSRVWR��
GHVHQYROYHU�SHVTXLVDV�VREUH�D�HIHWLYLGDGH�SVLFRPÅWULFD�GH�WHVWHV�SDUD�
D�WHP½WLFD�GD�PHPÏULD�SULQFLSDOPHQWH�SDUD�D�SRSXODÃ¿R�LGRVD��
HQFRQWUDU�PDLV�WHVWHV�Y½OLGRV�H�DGDSWDU�SDUD�D�SRSXODÃ¿R�SRUWXJXHVD�
H�DFLPD�GH�WXGR�DQDOLVDU�FULWLFDPHQWH�VXD�DSOLFDÃ¿R��Å�XPD�IRUPD�GH�
IRUQHFHU�GDGRV�FLHQWÉƭFRV�TXH�DX[LOLHP�PÅGLFRV��SVLFÏORJRV��HTXLSH�
GH�VDÖGH��HQWUH�RXWURV�QD�DYDOLDÃ¿R�GH�GÅƭFLWV�FRJQLWLYRV��
SULQFLSDOPHQWH�D�GHPÆQFLD�TXH�DIHWD�FDGD�YH]�PDLV�SHVVRDV� 
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$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ����������3XEOLFDWLRQ�PDQXDO�RI�WKH�
$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��:DVKLQJWRQ�'&��86$��
$3$� 

$O]KHLPHU
V�'LVHDVH�,QWHUQDWLRQDO�-�$',���������:RUOG�$O]KHLPHU�
5HSRUW�������7KH�VWDWH�RI�WKH�DUW�RI�GHPHQWLD�UHVHDUFK��
1HZ�IURQWLHUV��/RQGRQ��$O]KHLPHUpV�'LVHDVH�,QWHUQDWLRQDO 

$O]KHLPHU
V� 'LVHDVH� ,QWHUQDWLRQDO� -� $',� �������� :RUOG� $O]KHLPHU�
5HSRUW������-�$WWLWXGHV�WR�GHPHQWLDV��/RQGRQ��$O]KHLPHUpV�
'LVHDVH�,QWHUQDWLRQDO 

$IRQVR��5��� 	�%XHQR��%�� �������� 5HPLQLVFHQFH�ZLWK�GLƫHUHQW� W\SHV�RI�
DXWRELRJUDSKLFDO� PHPRULHV�� (ƫHFWV� RQ� WKH� UHGXFWLRQ� RI�
GHSUHVVLYH� V\PSWRPDWRORJ\� LQ�ROG�DJH��3VLFRWKHPD���������
���-���� 

$IRQVR�� 5�� 0��� %XHQR�� %��� /RXUHLUR�� 0�� -��� 	� 3HUHLUD�� +�� ��������
5HPLQLVFHQFH��3V\FKRORJLFDO�:HOO-EHLQJ��$QG�(JR�,QWHJULW\�
,Q�3RUWXJXHVH�(OGHUO\�3HRSOH��(GXFDWLRQDO�*HURQWRORJ\����
����������-������GRL����������������������������� 

$SRVWROR��-��/��$���3DLYD��'��'���GD�6LOYD��5��&��*���GRV�6DQWRV��(��-��)���	�
6FKXOW]�� 7�� -�� �������� $GDSWDWLRQ� DQG� YDOLGDWLRQ� LQWR�
3RUWXJXHVH�ODQJXDJH�RI�WKH�VL[-LWHP�FRJQLWLYH�LPSDLUPHQW�
WHVW� ��&,7��� $JLQJ� 	� 0HQWDO� +HDOWK�� ������� ����-������
GRL������������������������������ 

%XJDOKR��3���/DPSUHLD��7���0LJXHO��5���0HQGRQÃD��0��'���&DHWDQR��$���	�
%DUERVD�� 5�� �������� 1RQ-0RWRU� V\PSWRPV� LQ� 3RUWXJXHVH�
3DUNLQVRQ
V� 'LVHDVH� SDWLHQWV�� FRUUHODWLRQ� DQG� LPSDFW� RQ�
4XDOLW\� RI� /LIH� DQG� $FWLYLWLHV� RI� 'DLO\� /LYLQJ�� 6FLHQWLƭF�
5HSRUWV��������GRL���������VUHS����� 

&ODULYDWH�$QDO\WLFV���������(QG1RWH��5HWULHYHG�IURP�KWWSV���
HQGQRWH�FRP� 

&RVWD�� $�� 6��� 5RFKD�� 6��� 	� 0DFKDGR�� $�� �������� $VVRFLDWLRQ� RI�
UHWURVSHFWLYH� WLPH� HVWLPDWLRQ� DQG� VHYHULW\� RI� FRJQLWLYH�
LPSDLUPHQW�� -RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ������� ���-����� GRL��������� ��
��������������������� 

'DQLHO�� )��� )HUQDQGHV�� 9��� 6LOYD�� $��� 	� (VSLULWR-6DQWR�� +�� ��������
&RJQLWLYH� VFUHHQLQJ� IRU� HOGHUO\� SHRSOH� LQ� ORQJ-WHUP� FDUH�
LQVWLWXWLRQV� LQ� WKH� 0LUDQGD� GR� &RUYR� PXQLFLSDOLW\��
3RUWXJDO�� &LÆQFLD� 	� 6DÖGH� &ROHWLYD�� �������� ����-������
GRL�������������-��������������������� 

'HVFULWRUHV�HP�&LÆQFLDV�GD�6DÖGH��'H&6���������6¿R�3DXOR��63���
%,5(0(���23$6���206��5HWULHYHG�IURP��KWWS���
GHFV�EYVDOXG�RUJ� 

'XUR��'���6LPÑHV��0��5���3RQFLDQR��(���	�6DQWDQD��,����������9DOLGDWLRQ�
VWXGLHV� RI� WKH� 3RUWXJXHVH� H[SHULPHQWDO� YHUVLRQ� RI� WKH�
0RQWUHDO� &RJQLWLYH� $VVHVVPHQW� �0R&$��� FRQƭUPDWRU\�
IDFWRU� DQDO\VLV�� -RXUQDO� RI� 1HXURORJ\�� �������� ���-�����
GRL���������V�����-���-����-� 

)HUQDQGHV��6��0���$UDÖMR��$��0���9D]TXH]--XVWR��(���3HUHLUD��&���6LOYD��$���
3DXO�� 1��� 0DWHXV�� )�� �������� (ƫHFWV� RI� DJLQJ� RQ� PHPRU\�
VWUDWHJLHV�� D� YDOLGDWLRQ� RI� WKH� 3RUWXJXHVH� YHUVLRQ� RI� WKH�
7HVW�RI�0HPRU\�6WUDWHJLHV��&OLQLFDO�1HXURSV\FKRORJLVW������
���-�����GRL������������������������������ 

*RQÃDOYHV�� 0�� 0��� 3LQKR�� 0�� 6��� 	� 6LPÑHV�� 0�� 5�� �����D��� (ƫHFWV� RI�
VRFLR-GHPRJUDSKLF� YDULDEOHV� RQ� SHUIRUPDQFH� RQ� WKH�
&DPEULGJH� QHXURSV\FKRORJLFDO� DXWRPDWHG� WHVWV� IRU� WKH�
DVVHVVPHQW� RI� GHPHQWLD� DQG� 3RUWXJXHVH� QRUPV� IRU� ROGHU�
DGXOWV� OLYLQJ� LQ� UHWLUHPHQW� KRPHV�� &OLQLFDO�
1HXURSV\FKRORJLVW�� ���� ����-������
GRL������������������������������ 

*RQÃDOYHV��0��0���3LQKR��0��6���	�6LPÑHV��0��5����������&RQVWUXFW�DQG�
FRQFXUUHQW� YDOLGLW\� RI� WKH� &DPEULGJH� QHXURSV\FKRORJLFDO�
DXWRPDWHG� WHVWV� LQ� 3RUWXJXHVH� ROGHU� DGXOWV� ZLWKRXW�
QHXURSV\FKLDWULF� GLDJQRVHV� DQG� ZLWK� $O]KHLPHU
V� GLVHDVH�
GHPHQWLD�� $JLQJ� 1HXURSV\FKRORJ\� DQG� &RJQLWLRQ�� �������
���-�����GRL������������������������������� 

*RQÃDOYHV��0��0��� 3LQKR��0�� 6��� 	� 6LPÑHV��0�� 5�� �����E��� 7HVW-UHWHVW�

UHOLDELOLW\� DQDO\VLV� RI� WKH� &DPEULGJH� 1HXURSV\FKRORJLFDO�
$XWRPDWHG�7HVWV� IRU� WKH�DVVHVVPHQW�RI� GHPHQWLD� LQ�ROGHU�
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+LJJLQV� -37�� *UHHQ� 6� �HGLWRUV��� &RFKUDQH� +DQGERRN� IRU� 6\VWHPDWLF�
5HYLHZV� RI� ,QWHUYHQWLRQV� 9HUVLRQ� ������ >XSGDWHG� 0DUFK�
����@��7KH�&RFKUDQH�&ROODERUDWLRQ��������5HWULHYHG�I� IURP�
ZZZ�KDQGERRN�FRFKUDQH�RUJ�� 

,QVWLWXWR� 1DFLRQDO� GH� (VWDWÉVWLFD� -� ,1(� ������� 3HQÉQVXOD� ,EÅULFD� HP�
1ÖPHURV���������/LVERD��,6%1����-���-��-����-�� 

0DFKDGR�� $��� %DHWD�� (��� 3LPHQWHO�� 3��� 	� 3HL[RWR�� %�� ��������
3V\FKRPHWULF�$QG�1RUPDWLYH�,QGLFDWRUV�2I�7KH�3RUWXJXHVH�
9HUVLRQ�2I� 7KH� $GGHQEURRNH
V� &RJQLWLYH� ([DPLQDWLRQ-� ,LL��
3UHOLPLQDU\� 6WXG\�2Q�$� 6DPSOH�2I�+HDOWK\� 6XEMHFWV�� $FWD�
1HXURSV\FKRORJLFD�� ������� ���-����� GRL��������� ��
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0DUWLQV�� ,�� 3��� 0DUXWD�� &��� )UHLWDV�� 9��� 	� 0DUHV�� ,�� �������� ([HFXWLYH�
3HUIRUPDQFH� LQ� 2OGHU� 3RUWXJXHVH� $GXOWV� :LWK� /RZ�
(GXFDWLRQ�� &OLQLFDO� 1HXURSV\FKRORJLVW�� ������� ���-�����
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0RUHLUD�� 3�� 6��� 6DQWRV��1��� &DVWDQKR�� 7��� $PRULP�� /��� 3RUWXJDO-1XQHV��
&���6RXVD��1���	�&RVWD��3����������/RQJLWXGLQDO�PHDVXUHPHQW�
LQYDULDQFH� RI� PHPRU\� SHUIRUPDQFH� DQG� H[HFXWLYH�
IXQFWLRQLQJ� LQ� KHDOWK\� DJLQJ�� 3ORV� 2QH�� ������� ����
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1RJXHLUD�� -��� )UHLWDV�� 6���'XUR��'��� $OPHLGD�� -��� 	� 6DQWDQD�� ,�� �����D���
9DOLGDWLRQ� VWXG\� RI� WKH� $O]KHLPHU
V� GLVHDVH� DVVHVVPHQW�
VFDOH-FRJQLWLYH� VXEVFDOH� �$'$6-&RJ�� IRU� WKH� 3RUWXJXHVH�
SDWLHQWV� ZLWK� PLOG� FRJQLWLYH� LPSDLUPHQW� DQG� $O]KHLPHU
V�
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6XOOLYDQ�'��2
5HJDQ�1��$��7LPPRQV�6��9DOLGLW\�DQG�5HOLDELOLW\�RI�WKH�
�-,WHP�&RJQLWLYH� ,PSDLUPHQW� 7HVW� IRU� 6FUHHQLQJ�&RJQLWLYH�
,PSDLUPHQW�� $� 5HYLHZ�� 'HPHQW� *HULDWU� &RJQ� 'LVRUG�
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3DXOR��$��&���6DPSDLR��$���6DQWRV��1��&���&RVWD��3��6���&XQKD��3���=LKO��-���
6RXVD�� 1�� �������� 3DWWHUQV� RI� &RJQLWLYH� 3HUIRUPDQFH� LQ�
+HDOWK\� $JHLQJ� LQ� 1RUWKHUQ� 3RUWXJDO�� $� &URVV-6HFWLRQDO�
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3HUHLUD�� 7��� &LSULDQR�� ,��� &RVWD�� 7��� 6DUDLYD�� 0��� 0DUWLQV�� $��� 	�
&RQVRUWLXP��$��*�� O�� ��������([HUFLVH��DJHLQJ�DQG�FRJQLWLYH�
IXQFWLRQ� -� (ƫHFWV� RI� D� SHUVRQDOL]HG� SK\VLFDO� H[HUFLVH�
SURJUDP� LQ� WKH� FRJQLWLYH� IXQFWLRQ� RI� ROGHU� DGXOWV��
3K\VLRORJ\� 	� %HKDYLRU�� ����� �-���� GRL���������
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3HUHLUD��9��+���&RVWD��3��6���6DQWRV��1��&���&XQKD��3��*���&RUUHLD-1HYHV��
0���3DOKD��-��$���	�6RXVD��1����������$GXOW�%RG\�+HLJKW�,V�D�
*RRG� 3UHGLFWRU� RI� 'LƫHUHQW� 'LPHQVLRQV� RI� &RJQLWLYH�
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6WXGLHV�7KDW�(YDOXDWH�+HDOWK�&DUH�,QWHUYHQWLRQV��
([SODQDWLRQ�DQG�(ODERUDWLRQ��3/R6�0HG��������H���������

$OH[DQGUD�5RFKD��$QDEHOD�3HUHLUD� 
&RPSRUWDPHQWRV�GH�ULVFR�QR�HQVLQR�VXSHULRU 

�� 
53	(�RQOLQH�9�1������ 



 

 

GRL������������MRXUQDO�SPHG�������� 

5HLV��$���*XHUUHLUR��0���	�3HWHUVVRQ��.��0����������$�VRFLRGHPRJUDSKLF�
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6RXVD��1����������0RRG�LV�D�NH\�GHWHUPLQDQW�RI�FRJQLWLYH�
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6DQWRV��1��&���&RVWD��3��6���&XQKD��3���3RUWXJDO-1XQHV��&���$PRULP��/���
&RWWHU��-���6RXVD� 

1����������&OLQLFDO��SK\VLFDO�DQG�OLIHVW\OH�YDULDEOHV�DQG�UHODWLRQVKLS�
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DQDO\VLV�RI�GLVWLQFW�HGXFDWLRQDO�JURXSV��)URQWLHUV�LQ�$JLQJ�
1HXURVFLHQFH���������GRL���������IQDJL����������� 
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*HULDWULFV������������-�����GRL���������
M�DUFKJHU������������ 

8QLWHG� 1DWLRQV� -� 218� �������� 'HSDUWPHQW� RI� (FRQRPLF� DQG� 6RFLDO�
$ƫDLUV�� 3RSXODWLRQ� 'LYLVLRQ� �������� :RUOG� 3RSXODWLRQ�
3URVSHFWV�������9ROXPH�,� 

:+2�-�:RUOG�+HDOWK�2UJDQL]DWLRQ����������:RUOG�UHSRUW�RQ�DJLQJ�DQG�
KHDOWK��*HQHYH��:+2�3UHVV� 
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