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*UDEKHU�
(OL]DEHWK�:HEHU��
2EGXOLR�3HUH\UD��
&RQVWDQWLQR�=DGHUHQNR�

'RFHQWHV� GH� OD� )DFXOWDG� GH�
&LHQFLDV� )RUHVWDOHV��
8�1D�0
HPDLO�JXLOOHUPRJUDEKHU#\D
KRR�FRP�DU

BBBB5(680(1���
(Q�OD�,QGXVWULD�PDGHUHUD�H[LVWH�

OD� QHFHVLGDG� HQ� FRQWDU� FRQ�
LQVWUXPHQWRV�TXH�SHUPLWDQ�FRQRFHU�ODV�
SURSLHGDGHV� PHFiQLFDV� GH� OD� PDGHUD�
HQ� IRUPD� UiSLGD� \� FRQILDEOH�PHGLDQWH�
HQVD\RV�QR�GHVWUXFWLYRV��6H�UHDOL]y�XQ�
HVWXGLR� TXH� SHUPLWD� FRPSDUDU� ORV�
YDORUHV� REWHQLGRV� VREUH� YLJDV�
ODPLQDGDV� GH� 3LQXV� WDHGD� � GH�
SURGXFFLyQ� ORFDO�� FRQ� XQ� HTXLSR� GH�
XOWUDVRQLGR� 6\OYDWHVW� FRQ� ORV� GH� XQD�
0iTXLQD� 8QLYHUVDO� GH� (QVD\RV�
�08(��� (O� REMHWLYR� GH� HVWH� WUDEDMR�
FRQVLVWH� HQ� GHWHUPLQDU� OD� FRUUHODFLyQ�
HVWDGtVWLFD� HQWUH� ORV� UHVXOWDGRV� GH�
HQVD\RV� QR� GHVWUXFWLYRV� SRU�
XOWUDVRQLGR� \� GHVWUXFWLYRV� UHDOL]DGRV�
HQ� 08(�� 6H� HQVD\DURQ� ��� YLJDV�
ODPLQDGDV� WRPDGDV� DO� D]DU� GH� ODV�
OtQHDV� GH� SURGXFFLyQ� GH� LQGXVWULDV� GH�
OD� ]RQD�� (O� UHVXOWDGR� GHO� DQiOLVLV�
HVWDGtVWLFR� GH� FRUUHODFLyQ� SHUPLWH�
FRQFOXLU� TXH� ODV� PHGLFLRQHV� GH�
0yGXOR� GH� HODVWLFLGDG� �02(��
UHDOL]DGDV�FRQ�6\OYDWHVW�SRVHHQ�XQ�

BBBB$%675$&7
7KHUH� LV� D� QHHG� LQ� :RRG�

,QGXVWU\� WKDW� LV� WR� FRXQW� ZLWK�
LQVWUXPHQWV� FDSDEOH� RI� PHDVXULQJ� WKH�
PHFKDQLFDO�ZRRG�SURSHUWLHV�LQ�D�UDSLG�
DQG� UHOLDEOH� ZD\� E\� PHDQV� RI� QRQ�
GHVWUXFWLYH� WHVWV�� $� VWXG\� ZKLFK�
DOORZV�WR�FRPSDUH�WKH�REWDLQHG�YDOXHV�
RI� 3LQXV� WDHGD� ODPLQDWHG� EHDPV� RI�
ORFDO� SURGXFWLRQ� ZLWK� DQ� XOWUDVRXQG�
6\OYDWHVW� HTXLSPHQW� DJDLQVW� WKRVH�
REWDLQHG� ZLWK� WKH� 8QLYHUVDO� 7HVWLQJ�
0DFKLQH� ZDV� FDUULHG� RXW�� 7KH�
REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR�
GHWHUPLQH� WKH� VWDWLVWLFDO� FRUUHODWLRQ�
EHWZHHQ� WKH�UHVXOWV�RI�QRQ�GHVWUXFWLYH�
XOWUDVRXQG� WHVWV� DQG� GHVWUXFWLYH� WHVWV�
FRQGXFWHG� RQ� D� 8QLYHUVDO� 7HVWLQJ�
0DFKLQH� $� WRWDO� RI� ��� 3LQXV� WDHGD�
ODPLQDWHG�EHDPV�WDNHQ�UDQGRPO\�IURP�
SURGXFWLRQ� OLQHV� RI� WZR� LQGXVWULHV� RI�
WKH� UHJLRQ� ZHUH� WHVWHG�� 7KH� UHVXOW� RI�
WKH� VWDWLVWLF� DQDO\VLV� DOORZV� WR�
FRQFOXGH� WKDW� WKH� 0HDVXUHPHQWV� RI�
0RGXOXV� RI� (ODVWLFLW\� �02(�� GRQH�
ZLWK� 6\OYDWHVW� KDYH� DQ� DYHUDJH�
GHWHUPLQDWLRQ�FRHIILFLHQW�RI�5ð�a������
FRPSDUHG�ZLWK�WKH�PHDVXUHPHQWV�
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FRHILFLHQWH� GH� GHWHUPLQDFLyQ� SURPHGLR� GH� 5ð� a� ������
FRQ�UHVSHFWR�D�ODV�PHGLFLRQHV�REWHQLGDV�HQ�OD�08(��(O�
PLVPR�DQiOLVLV�UHDOL]DGR�SDUD�ORV�YDORUHV�GH�0yGXOR�GH�
URWXUD� �025�� �FRQ�6\OYDWHVW�� VRQ�PHQRUHV�TXH�FRQ� OD�
08(� \� WDPELpQ� XQ� FRHILFLHQWH� GH� GHWHUPLQDFLyQ�
SURPHGLR�LJXDO�D�5ð�a�������
3DODEUDV� FODYH�� (QVD\RV� GHVWUXFWLYRV� \� QR�
GHVWUXFWLYRV� 3LQXV�WDHGD��9LJDV�ODPLQDGDV

REWDLQHG� ZLWK� WKH� 8QLYHUVDO� 7HVWLQJ� 0DFKLQH� 7KH�
VDPH� DQDO\VLV� GRQH� IRU� 0RGXOXV� RI� UXSWXUH� JDYH�
PHDVXUHPHQWV�REWDLQHG�ZLWK�6\OYDWHVW�VOLJKWO\�ORZHU�WR�
WKRVH� REWDLQHG� ZLWK� WKH� 8QLYHUVDO� 7HVWLQJ� 0DFKLQH��
DQG� DOVR� DQ� DYHUDJH� � FRHIILFLHQW� RI� GHWHUPLQDWLRQ��
HTXDOV�WR��5ð�a�������
.H\� ZRUGV�� 'HVWUXFWLYH� DQG� QRW� GHVWUXFWLYH� WHVWV��
3LQXV�WDHGD��ODPLQDWH�%HDPV

,1752'8&&,Ï1

EVHUYDGD� OD� QHFHVLGDG� HQ� OD� ,QGXVWULD� GH� OD�
0DGHUD� GH� FRQWDU� FRQ� LQVWUXPHQWRV� TXH�
SHUPLWDQ� REWHQHU� LQIRUPDFLyQ� UiSLGD� \�

FRQILDEOH� PHGLDQWH� HQVD\RV� QR� GHVWUXFWLYRV� GH� ODV�
SURSLHGDGHV� PHFiQLFDV� GH� OD� PDGHUD� \�R� VXV�
SURGXFWRV�\� WHQLHQGR�HQ�FXHQWD�TXH� ORV� LQVWUXPHQWRV�
TXH� H[LVWHQ� ~QLFDPHQWH� VH� HQFXHQWUDQ� DGDSWDGRV� D�
HVSHFLHV�(XURSHDV��VH�UHDOL]y�XQ�HVWXGLR�TXH�SHUPLWH�
FRUUHODFLRQDU�ORV�YDORUHV�REWHQLGRV�FRQ�HO�³6\OYDWHVW´�
TXH�SRVHH�OD�)DFXOWDG�GH�&LHQFLDV�)RUHVWDOHV�FRQ�ORV�
REWHQLGRV�HQ� OD�0iTXLQD�8QLYHUVDO�GH�(QVD\RV��HVWH�
~OWLPR�PHGLDQWH�HQVD\RV�GHVWUXFWLYRV�

3DUD�HOOR�VH�GHWHUPLQy� ORV�YDORUHV�GH�0RGXOR�
GH�(ODVWLFLGDG� ³02(´� \�0RGXOR�GH�5RWXUD� ³025´�
GH� YLJDV� ODPLQDGDV� FRQ� DPERV� LQVWUXPHQWRV� \�R�
PiTXLQDV�� SDUD� SRVWHULRUPHQWH� HVWDEOHFHU� OD�
FRUUHODFLyQ�H[LVWHQWH�HQWUH�ORV�PLVPRV�

(O� 6\OYDWHVW� HV� XQ� HTXLSR� PHGLDQDPHQWH�
FRQRFLGR� \� VRILVWLFDGR�� UHDOL]D�PHGLFLRQHV�PHGLDQWH�
XOWUDVRQLGR��TXH�SHUPLWH�GHWHUPLQDU�YDORUHV�GH�02(�
\� 025�� FRQ� HVFDODV� UHIHULGDV� D� HVSHFLHV� HXURSHDV�
FRPR� VHU� 2DN�� 6SUXFH�� )LU�� 3LQH�� �5REOH�� 3LFHDV��
$EHWR�� 3LQR��� FXDQGR� VH� OR� TXLHUH� XWLOL]DU� FRQ�
HVSHFLHV�GH�OD�UHJLyQ��VXUJH�OD�GXGD�GH�ORV�UHVXOWDGRV�
TXH� DUURMD�� GHELGR� D� TXH� ODV� HVSHFLHV�QR� VRQ� � GH� ODV�
PLVPDV� FDUDFWHUtVWLFDV�� � OR� TXH� QRV� REOLJD� D� ORV�
HIHFWRV� GH� SRGHU� FRQILDU� HQ� ORV� UHVXOWDGRV�� UHDOL]DU�
SUHYLDPHQWH� � WUDEDMRV� � TXH SHUPLWDQ� FRUUHODFLRQDU�
HQWUH� YDORUHV� DUURMDGRV� SRU� � XQD�0iTXLQD�8QLYHUVDO�
GH� (QVD\RV� �9DORUHV� UHDOHV� \� FRQILDEOHV�� \� DTXHOORV�
TXH�DUURMD�HO�6\OYDWHVW��

(O� REMHWLYR� GH� HVWH� WUDEDMR� IXH� GHWHUPLQDU� OD�
FRUUHODFLyQ� HQWUH� ORV� UHVXOWDGRV� GH� HQVD\RV� QR�
GHVWUXFWLYRV�SRU�XOWUDVRQLGR�\�HQVD\RV�GHVWUXFWLYRV�GH�
OD�PiTXLQD�XQLYHUVDO�

(Q� OD� DFWXDOLGDG� XQR� GH� ORV� SURGXFWRV� GH�
PDGHUD� TXH� HVWD� PX\� GLIXQGLGR� GHVGH� HO� SXQWR� GH�
YLVWD�HVWUXFWXUDO��VRQ�ODV�YLJDV�PXOWLODPLQDGDV��VHJ~Q�
�'(0.2))�� ������ ODV� GHQRPLQD� WDPELpQ�� PDGHUD�
ODPLQDGD�HQFRODGD� �0/(��\� ODV�GHILQH�FRPR��SLH]DV�
GH� VHFFLyQ� WUDQVYHUVDO� UHFWDQJXODU� GH� DQFKR� ILMR� \�
DOWXUD� FRQVWDQWH� R� YDULDEOH� \� GH� HMH� UHFWR� R� FXUYR��
FRQVWLWXLGRV� SRU� OiPLQDV� R� WDEODV� XQLGDV� HQ� IRUPD�
LUUHYHUVLEOH�FRQ�XQ�DGKHVLYR�HVSHFtILFDPHQWH�

IRUPXODGR�� (O� HVSHVRU� QRUPDO� GH� ODV� OiPLQDV� YDUtD�
HQWUH� ��� \� ��� PP�� /RV� HOHPHQWRV� GH� PDGHUD�
ODPLQDGD� HQFRODGD� QR� GHEHQ� FRQWHQHU�� EDMR� QLQJXQD�
FLUFXQVWDQFLD�� FODYRV� R� JUDSDV� FRPR� HOHPHQWRV�
YLQFXODQWHV� GH� ODV� WDEODV�� (O� HQFRODGR� HV� OD�
YLQFXODFLyQ�PiV�HIHFWLYD��QR�DFDUUHD�GLVPLQXFLyQ�GH�
VHFFLyQ�\�VX�HIHFWLYLGDG�DXPHQWD�HQ�DOJXQRV�FDVRV�OD�
UHVLVWHQFLD�QRPLQDO�GH�ODV�VHFFLRQHV��/D�DOWXUD�GH�ORV�
HOHPHQWRV� GH� YLJDV� R� DUFRV� SXHGH� VHU� FRQVWDQWH� R�
YDULDEOH�� \� VX� GLPHQVLyQ� HQ� ODUJR� HVWD� OLPLWDGD� VROR�
SRU�ODV�SRVLELOLGDGHV�GH�WUDQVSRUWH�

/D� HYDOXDFLyQ� D� WUDYpV� GH� HQVD\RV� QR�
GHVWUXFWLYRV� SRU� WpFQLFDV� DF~VWLFDV� \� GH� XOWUDVRQLGR�
KDQ�VLGR�HVWXGLDGDV�\�DQDOL]DGDV�SRU�PiV�GH����DxRV��
(Q�HO�HVWXGLR�GH��)8(17($/%$�\�%$5$',7�������
FLWD� ORV� DQWHFHGHQWHV� VREUH� HO� XVR� GH� HVWDV� WpFQLFDV�
FRPR�HO�GH���'HWHFFLyQ�GH�)UDFWXUDV��*ULHWDV�LQWHUQDV�
�'(%$,6(�� ������� &DUDFWHUL]DFLyQ� GHO� PDWHULDO��
GHWHUPLQDFLyQ� GH� FRQVWDQWHV� HOiVWLFDV� �%8&85��
������ 35(=,26$� ������ +($5021�� ������ \�
HVWXGLR�GH�OD�DQLVRWURStD��%8&85���������&DOLGDG�GH�
PDGHUD�� GHWHFFLyQ� GH� QXGRV�� FODVLILFDFLyQ� GH� OD�
PDGHUD�� GHQVLGDG��'HWHULRUDFLyQ�GH� OD�PDGHUD�� GDxR�
SRU� KRQJRV� \� WHUPLWDV� �%($//� \�:,/&2;�� �������
&DOLGDG� GH� XQLyQ�� HVWXGLR� GH� OD� XQLyQ� DGKHVLYD� HQ�
YLJDV� ODPLQDGDV� �5(,6�� ������� )UDJXDGR� GH�
DGKHVLYRV�� PRQLWRUHR� GHO� IUDJXDGR GH� DGKHVLYRV� LQ�
VLWX��%($//���������������

+R\� HQ� GtD� H[LVWH� OD� QHFHVLGDG� GH� GHVDUUROODU�
WpFQLFDV�GH� HYDOXDFLyQ�QR�GHVWUXFWLYDV�GH�PDGHUDV� \�
FRPSXHVWRV�GH�PDGHUD�FRQ�OD�ILQDOLGDG�GH�DVHJXUDU�OD�
LQWHJULGDG� GH� XQ� DPSOLR� UDQJR� GH� PDWHULDOHV�� /D�
XWLOL]DFLyQ� GH� HVWDV� WpFQLFDV� SXHGHQ� VHU� PX\� ~WLOHV�
SDUD� REWHQHU� LQIRUPDFLyQ� QHFHVDULD� SDUD� HO� GLVHxR� \�
UHQGLPLHQWR� GH� HVWUXFWXUDV� GH� PDGHUD�� UHGXFLHQGR�
FRVWRV�\�ULHVJRV�GH�XVR�ILQDO��6$1'2=��������

&RQ� HO� ILQ� GH� HQFRQWUDU� QXHYDV� WpFQLFDV� TXH�
VHDQ� PiV� HILFLHQWHV� HQ� WpUPLQRV� GH� FRVWRV��
FRQILDELOLGDG� \� WLHPSRV�PiV� FRUWRV� GH� REWHQFLyQ� GH�
UHVXOWDGRV�� VH� KDFH� LQGLVSHQVDEOH� FRQRFHU� ODV�
SURSLHGDGHV� GH� OD� PDGHUD� SRU� PpWRGRV�
FRQYHQFLRQDOHV�GH�PRGR�GH�SRGHU�GHFLGLU�� FRPSDUDU�
\� FRQFOXLU� UHVSHFWR� D� OD� QXHYD� DOWHUQDWLYD�SURSXHVWD��
(O�SDUiPHWUR�PiV�XWLOL]DGR�\�FRQRFLGR�HV�HO�PyGXOR�
GH� HODVWLFLGDG� GHO� HQVD\R� GH� IOH[LyQ�� /D�
GHWHUPLQDFLyQ� GH� OD� HODVWLFLGDG� GH� HQVD\RV� GH�
FRPSUHVLyQ�HV�PX\�SRFR�XWLOL]DGD��GHELGR�WDQWR�D�ORV�
FRVWRV� LQYROXFUDGRV� FRPR� D� OD� FRPSOHMLGDG� GHO�
HQVD\R�

2
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6HJ~Q��2�1(,//��������OD�WHQGHQFLD�PXQGLDO�
HVWi� RULHQWDGD� KDFLD� OD� HYDOXDFLyQ� PHFiQLFD� QR�
GHVWUXFWLYD��(Q�OD�DFWXDOLGDG�H[LVWHQ�PXFKRV�HTXLSRV�
\�PHWRGRORJtDV�QR�GHVWUXFWLYDV�SDUD�OD�HVWLPDFLyQ�GH�
ODV� SURSLHGDGHV� ItVLFR� PHFiQLFDV� GH� OD� PDGHUD�� HQ�
iUEROHV� HQ� SLH�� HQ� WUR]DV�� HQ� UROOL]RV� R� FROXPQDV��
FRPR� WDPELpQ� HQ� YLJDV�� WLUDQWHV� \� WDEODV�� $OJXQRV�
IXQFLRQDQ� PHGLDQWH� OD� PHGLFLyQ� GH� OD� YHORFLGDG� GH�
RQGDV�LQGXFLGDV�SRU�LPSDFWR�R�SRU�XOWUDVRQLGR��RWURV�
SRU�IUHFXHQFLD�YLEUDFLyQ�ORQJLWXGLQDO�� WDPELpQ�SRU�OD�
H[WUDFFLyQ�GH�WDUXJRV�GH����PP�\�SRU�SHQHWUDFLyQ�GH�
XQ� pPEROR� HQ� OD� PDGHUD�� (Q� OD VLJXLHQWH� WDEOD ��
�2�1(,//� ������ � SUHVHQWD� SDUD� 3LQXV� WDHGD�� HO�
FRHILFLHQWH� GH� FRUUHODFLyQ� �U�� HQWUH� ORV� YDORUHV� GH�
PyGXOR� GH� HODVWLFLGDG� GHWHUPLQDGR� PHGLDQWH� HO�
HQVD\R� GH� IOH[LyQ� HVWiWLFD� HQ� PiTXLQD� XQLYHUVDO�
�PpWRGR�GH�UHIHUHQFLD��\�ORV�YDORUHV�UHVXOWDQWHV�GH�ORV�
HQVD\RV�QR�GHVWUXFWLYRV�HQ�GLVWLQWDV�FRQGLFLRQHV�

/D�DOWD�FRUUHODFLyQ�TXH�H[LVWH�HQWUH�HO�PpWRGR�
GHVWUXFWLYR�\�ORV�PpWRGRV�QR�GHVWUXFWLYRV�QRV�SHUPLWH�
DILUPDU� TXH� HVWRV� PpWRGRV� VRQ� DSWRV� SDUD� OD�
HVWLPDFLyQ� GH� OD� FDOLGDG� GH� PDGHUD� SDUD� XVR�
HVWUXFWXUDO�

%$//$5,1��$��:���12*8(,5$��0��������
SUHVHQWDQ� OD� FRUUHODFLyQ� OLQHDO� HQWUH� 02(� REWHQLGR�
SRU� XOWUDVRQLGR� \� 02(� REWHQLGR� HQ� OD� 0iTXLQD�
8QLYHUVDO� GH� (QVD\RV� SDUD� WUHV� HVSHFLHV� GH�
(XFDOLSWXV�

0$7(5,$/(6�<�0e72'26

(Q� HO� GHVDUUROOR� GHO� SUHVHQWH� WUDEDMR� VH�
XWLOL]DURQ� ORV� VLJXLHQWHV� PDWHULDOHV�� WDODGUR� PDQXDO��
;LORKLJURPHWUR��0HGLGRU�GH�KXPHGDG�SRU�FRQWDFWR���
&DOLEUH�\�FLQWD�PpWULFD�

9LJDV�/DPLQDGDV

6H� HQVD\DURQ� ��� YLJDV� ODPLQDGDV� GH� 3LQXV�
WDHGD�����GH�HOODV�FRQ�XQD�HVFXDGUtD�QRPLQDO�GH��´�[�
�´� [� ���� ���� [� ���� [� �����PP�� \� ODV� RWUDV� ��� FRQ�

HVFXDGUtD� QRPLQDO� GH� �´� [� �´� [� ���� � � ���� [� ���� [�
����PP�� GH� FDUiFWHU� FRPHUFLDO� REWHQLGDV� SRU�
GRQDFLyQ� GH� HPSUHVDV� GH� OD� ]RQD� TXH� HODERUDQ� HVWH�
WLSR�GH�SURGXFWR�

(O� DGKHVLYR� XWLOL]DGR� HQ� ODV� ��� SULPHUDV�
YLJDV�HV�YLQtOLFR�WLSR�'��HQ�ODV�XQLRQHV�ILQJHU�\�XQD�
FRPELQDFLyQ� GH� XUHD� PHODPLQD� HQ� ODV� XQLRQHV� GH�
OiPLQDV�� HQ� ODV� ��� UHVWDQWHV� VH� XWLOL]y� DGKHVLYR� WLSR�
5HVRUFLQRO��

6\OYDWHVW�

(V� XQ� HTXLSR� TXH� SHUPLWH� D WUDYpV� GHO�
XOWUDVRQLGR�� OD� FODVLILFDFLyQ� GH� OD� PDGHUD� VHJ~Q� VXV�
SURSLHGDGHV� PHFiQLFDV�� (V� GH� RULJHQ� 6XL]R� \� IXH�
GHVDUUROODGR� SRU� ,%2,6� �,QVWLWXWR� )HGHUDO� GH�
7HFQRORJtD�GH�6XL]D��

(VWH� HTXLSR� WLHQH� �� FDEOHV� GH� SUXHED� �)LJXUD
���� 'RV� GH� ODV� VDOLGDV� FRQVLVWHQ� HQ� WUDQVGXFWRUHV�
SLH]RHOpFWULFRV�� GRQGH� XQR� JHQHUD� OD� RQGD� D� XQD�
IUHFXHQFLD� GH� ��� N+]� �³VHQGHU´�� \� HO� RWUR� UHFLEH� OD�
RQGD� WUDQVPLWLGD� �³UHFHLYHU´��� (PSOHDQGR� HO�
PLFURSURFHVDGRU�VH�SXHGHQ�UHDOL]DU�ODV�PHGLFLRQHV��\�
ORV� GLVWLQWRV� SDUiPHWURV� �HVSHFLH�� WLSR� GH� VHFFLyQ� \�
ODUJR� GH� OD� WDEOD�� VH� SXHGHQ� VHOHFFLRQDU� FRQ� PXFKD�
IDFLOLGDG�

3DUD�FRQVHJXLU�HO�SHUIHFWR�DFRSODPLHQWR�FRQ�OD�
PDGHUD�VH�HIHFW~DQ�RULILFLRV�GH���PP�GH�GLiPHWUR�\�
��� PP� GH� SURIXQGLGDG� KDFLHQGR� XVR� GH� XQD� EURFD�
HVSHFLDO�

0iTXLQD� (OHFWURPHFiQLFD� 8QLYHUVDO� GH�
(QVD\RV �08(�

0RGHOR� ��������� GH� SURFHGHQFLD� ,WDOLDQD�
IDEULFDQWH�','$&7$��FDOLEUDGD� VHJ~Q�1RUPD�81(��
SRVHH� XQD� FDSDFLGDG� GH� ���N1� GH� IXHU]D� DFFLRQDGD�
SRU�XQ�VLVWHPD�HOHFWURPHFiQLFR���)LJXUD ���

7DEOD ���&RUUHODFLyQ�HQWUH�02(�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�02(�HTXLSRV�GH�HQVD\RV�QR�GHVWUXFWLYRV
7DEOH� �� &RUUHODWLRQ� EHWZHHQ� 0RGXOXV RI� (ODVWLFLW\� ZLWK� 8QLYHUVDO� 7HVWLQJ� 0DFKLQH� DQG� 0RGXOXV� RI�
(ODVWLFLW\�ZLWK�QRQ�GHVWUXFWLYH�WHVWLQJ�HTXLSPHQWV�

)XHQWH�2¶1,(//������
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)LJXUD ���(TXLSR�XOWUDVRQLGR�6\OYDWHVW
)LJXUH ���6\OYDWHVW�XOWUDVRXQG�HTXLSPHQW

)LJXUD ���0iTXLQD�(OHFWURPHFiQLFD�8QLYHUVDO�GH�
(QVD\RV
)LJXUH ��� (OHFWURPHFKDQLF� 8QLYHUVDO� 7HVWLQJ�
0DFKLQH�

6H� LGHQWLILFDURQ� ODV� YLJDV� D� WUDYpV� GH� XQ�
FyGLJR� GHILQLGR� \� FRQ� OD� D\XGD� GH� XQ� PHGLGRU� GH�
KXPHGDG� HOHFWUyQLFR� VH� GHWHUPLQy� HO� FRQWHQLGR� GH�
KXPHGDG�GH�FDGD�SLH]D��REWHQLpQGRVH�XQ�SURPHGLR�GH�
��� �� � GH� ODV� YLJDV�� ORV� HQVD\RV� SDUD� GHWHUPLQDU� OD�
UHVLVWHQFLD� D� OD� IOH[LyQ� HQ� ODV� YLJDV� PXOWLODPLQDGDV�
IXHURQ�UHDOL]DGRV�HQ���HWDSDV�

(WDSD� ��� &RUUHVSRQGLHQWH� DO� HQVD\R� QR�
GHVWUXFWLYR�PHGLDQWH�XOWUDVRQLGR�XWLOL]DQGR�HO�HTXLSR�
6\OYDWHVW�

6H�UHDOL]DURQ�ODV�SHUIRUDFLRQHV�QHFHVDULDV�HQ�
ODV� YLJDV� VHJ~Q� OR� LQGLFDQ� ODV� LQVWUXFFLRQHV� GHO�
PHQFLRQDGR�HTXLSR�FRPELQDQGR�YDULDV�SRVLFLRQHV�GH�
ORV� VHQVRUHV� �)LJXUD� ���� OXHJR� VH� SURFHGLy� D� UHDOL]DU�

ODV� PHGLFLRQHV� XWLOL]DQGR� OD� HVSHFLH� ³3LQR´�
SUHGHILQLGD�HQ�HO�6\OYDWHVW��\�HQ�FDGD�FDVR�HO�WLSR�GH�
PHGLFLyQ� ³'LUHFWD´� R� ³,QGLUHFWD´� VHJ~Q�
FRUUHVSRQGLHUD��VH�DOPDFHQDURQ�ORV�YDORUHV�GH�02(�\�
025� HQ� OD� PHPRULD� GHO� HTXLSR� \�� DGHPiV�� VH�
WDEXODURQ�HQ�IRUPD�PDQXDO��

(WDSD� �� &RUUHVSRQGLHQWH� D� OD� 0iTXLQD�
(OHFWURPHFiQLFD�8QLYHUVDO�GH�(QVD\RV�

6H�PRQWDURQ�ORV�HOHPHQWRV�DX[LOLDUHV�SDUD�HVWH�
WLSR� GH� HQVD\R� ³IOH[LyQ� HVWiWLFD� SXQWXDO´� HQ� OD�
PiTXLQD��VHJ~Q�QRUPD�81(������OXHJR�VH�SURFHGLy�D�
HQVD\DU� ODV� YLJDV� DOPDFHQDQGR� ORV� GDWRV� \� JUiILFRV�
REWHQLGRV�HQ�OD��3&�FRPDQGR�GHO�PHQFLRQDGR�HTXLSR��
DGHPiV� ORV� YDORUHV� QHFHVDULRV� IXHURQ� WDEXODGRV�
PDQXDOPHQWH��

3RVWHULRUPHQWH�ORV�UHVXOWDGRV�GH�ORV�HQVD\RV�
UHDOL]DGRV� HQ� DPERV� HTXLSRV� IXHURQ� SURFHVDGRV� SRU�
VRIWZDUH� HVWDGtVWLFR� REWHQLpQGRVH� GH� XQ� DQiOLVLV� GH�
UHJUHVLyQ� HO� JUDGR� GH� DVRFLDFLyQ� HQWUH� DPEDV�
PHWRGRORJtDV�GH�HQVD\R�

5(68/7$'26
/RV�UHVXOWDGRV�REWHQLGRV�GH�YDORUHV�GH�02(�\�

025�� SDUD� FDGD� XQD� GH� ODV� YLJDV� PXOWLODPLQDGDV��
IXHURQ� UHJLVWUDGRV�� VHJ~Q� VHDQ�� HQ� OD� 0iTXLQD�
8QLYHUVDO GH�(QVD\RV�R�FRQ�HO�6\OYDWHVW��

(Q� ORV� GDWRV� GHO� 6\OYDWHVW�� SDUD� FDGD� YLJD� VH�
KDQ�REWHQLGR��� UHVXOWDGRV�� TXH� HVWiQ�GHILQLGR�SRU� OD�
SRVLFLyQ�GH�ORV�VHQVRUHV�GLVSXHVWRV��D�E�F�G��

3DUD� HO� FDVR� GH� ORV� UHVXOWDGRV� GH� ORV� HQVD\RV�
HQ�OD�0iTXLQD�8QLYHUVDO�GH�(QVD\RV��VH�WRPD�XQ�VROR�
YDORU� GH� 02(� \� 025� SRU� FDGD� YLJD�� \D� TXH� VRQ�
HQVD\RV�GHVWUXFWLYRV��

(Q�OD�VLJXLHQWH�7DEOD���VH�REVHUYD�HQ�UHVXPHQ�
ORV� GDWRV� FRUUHVSRQGLHQWHV� D� FDGD� SRVLFLyQ� GH� ORV�
VHQVRUHV�GHO�6\OYDWHVW�\�GH� OD�0iTXLQD�8QLYHUVDO�GH�
(QVD\RV�

'HO� DQiOLVLV� GH� ORV� UHVXOWDGRV� VH� SXHGH�
REVHUYDU� TXH� ORV� PLVPRV� VRQ� YDORUHV� TXH� VH�
HQFXHQWUDQ� GHQWUR� GH� ORV� HVWiQGDUHV� SDUD� HVWDV�
HVSHFLHV�

3DUD� GHWHUPLQDU� OD� FRUUHODFLyQ� HQWUH� ORV�
YDORUHV� HQ� ORV� �� WLSRV� GH� HQVD\RV�� VH� KDQ� SURFHVDGR�
ORV�PLVPRV� HQ� XQ� VRIWZDUH� HVWDGtVWLFR�� REWHQLpQGRVH�
ORV�JUiILFRV�GH�FRUUHODFLyQ��*UiILFR���HMHPSOR�GH�XQD�
FRUUHODFLyQ�

(Q� OD�7DEOD� �� VH� H[SRQHQ� ORV� UHVXOWDGRV� GH�
ORV� FRHILFLHQWHV� GH� GHWHUPLQDFLyQ� \� GH� FRUUHODFLyQ�
REWHQLGRV�HQ�HO�DQiOLVLV�GH�ORV�GDWRV�
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)LJXUD����'LVWLQWDV�SRVLFLRQHV�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�SDUD�OD�PHGLFLyQ�
)LJXUH����'LIIHUHQW�SRVLWLRQV�RI�6\OYDWHVW�VHQVRUV�IRU�PHDVXUHPHQW�

7DEOD����5HVXPHQ�GH�GDWRV�GH�ODV�SRVLFLRQHV�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�\��0iTXLQD�8QLYHUVDO�GH�(QVD\RV
7DEOH����'DWD�VXPPDU\�RI�WKH�SRVLWLRQV�RI�WKH�6\OYDWHVW�VHQVRUV�DQG�WKH�8QLYHUVDO�7HVWLQJ�0DFKLQH�

6\OYDWHVW 0iTXLQD�
8QLYHUVDO�GH�
(QVD\RV3RVLFLyQ�$ 3RVLFLyQ�% 3RVLFLyQ�& 3RVLFLyQ�'

02(
>1�PPð@

025
>1�PPð

@
02(

>1�PPð@

025
>1�P
Pð@

02(
>1�PPð@

025
>1�PPð

@
02(

>1�PPð@

025
>1�P
Pð@

02(
>1�PPð@

025
>1�PP

ð@

0tQLPR ������� ���� ������� ���� ������� ���� ������� ���� ������� �����

0i[LPR �������� ����� �������� ����� �������� ����� �������� ����� �������� �����

3URPHGLR ������� ����� �������� ����� ������� ����� ������� ����� ������� �����

'HVYtR ������� ���� ������� ���� ������� ���� ������� ���� ������� �����

&9�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

9,*$

6(1625(6

6</9$7(67�'82

9,*$

6(1625(6

6</9$7(67�'82

9,*$

6(1625(6

6</9$7(67�'82

9,*$

6(1625(6

6</9$7(67�'82 3RVLFLyQ�'3RVLFLyQ�&

3RVLFLyQ�%3RVLFLyQ�$
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*UiILFR����&RUUHODFLyQ�HQWUH�02(�0iTXLQD�8QLYHUVDO�GH�(QVD\RV�\�02(�HQ�SRVLFLyQ�%�GH�ORV�VHQVRUHV�GHO�
6\OYDWHVW�
*UDSK��� &RUUHODWLRQ� EHWZHHQ� 0RGXOXV� RI� (ODVWLFLW\� ZLWK� 8QLYHUVDO� 7HVWLQJ� 0DFKLQH� DQG� 0RGXOXV� RI�
(ODVWLFL\�LQ�%�SRVLWLRQ��RI��6\OYDWHVW�VHQVRUV�

*UiILFR����&RUUHODFLyQ�HQWUH�02(�0iTXLQD�8QLYHUVDO�GH�(QVD\RV�\�02(�HQ�SRVLFLyQ�'�GH�ORV�VHQVRUHV�GHO�
6\OYDWHVW�
*UDSK� ��� &RUUHODWLRQ� EHWZHHQ� 0RGXOXV� RI� (ODVWLFLW\� ZLWK� 8QLYHUVDO� 7HVWLQJ� 0DFKLQH� DQG� 0RGXOXV� RI�
(ODVWLFL\�LQ��'�SRVLWLRQ��RI��6\OYDWHVW�VHQVRUV�

7DEOD����5HVXOWDGRV�GH�FRHILFLHQWHV�GH�GHWHUPLQDFLyQ��5ð� \�GH�FRUUHODFLyQ��U��REWHQLGRV
7DEOH����'HWHUPLQDWLRQ�&RHIILFLHQWV�5HVXOWV��5ð��DQG�REWDLQHG�FRUUHODWLRQ�UHVXOWV��U�

&RUUHODFLyQ
HQWUH

(FXDFLyQ
&RHILFLHQWH�

'HWHUPLQDFLyQ��
�5��

&RHILFLHQWH�
&RUUHODFLyQ

�U�
02(�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�02(�HQ�

SRVLFLyQ�$�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�
\� ������[��������� ����� �����

02(�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�02(�HQ�
SRVLFLyQ�%�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�

\� �������[��������� ������ �����

02(�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�02(�HQ�
SRVLFLyQ�&�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�

\� �������[��������� ������ �����

02(�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�02(�HQ�
SRVLFLyQ�'�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�

\� �������[��������� ������ �����

GHO�6\OYDWHVW�
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&RQWLQXDFLyQ�7DEOD��

&RUUHODFLyQ
HQWUH

(FXDFLyQ
&RHILFLHQWH�

'HWHUPLQDFLyQ��
�5��

&RHILFLHQWH�
&RUUHODFLyQ

�U�
025�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�025�HQ�

SRVLFLyQ�$�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�
\� �������[��������� ������ �����

025�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�
025�HQ�SRVLFLyQ�%�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�

\� �������[��������� ������ �����

025�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�
025�HQ�SRVLFLyQ�&�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�

\� �������[��������� ������ �����

025�0DTXLQD�8QLYHUVDO�GH�(QVD\RV�\�
025�HQ�SRVLFLyQ�'�GH�ORV�VHQVRUHV�GHO�6\OYDWHVW�

\� �������[��������� ������ �����

(Q� ORV� GLVWLQWRV� JUiILFRV� \� HQ� OD�7DEOD��� VH�
REVHUYD� TXH� ORV� FRHILFLHQWHV� GH� FRUUHODFLyQ� �U�� SDUD�
02(� VRQ� LQIHULRUHV� D� ORV� TXH� VH� REVHUYDQ� HQ� OD�
ELEOLRJUDItD�� $Vt� SRU� HMHPSOR� 2�1(,//� WUDEDMDQGR�
FRQ� YLJDV� PDFL]DV�� SUHVHQWD� SDUD� 3LQXV� WDHGD�� HO�
FRHILFLHQWH� GH� FRUUHODFLyQ� �U�� GH� ������ D GLIHUHQFLD�
GHO� SUHVHQWH� WUDEDMR� GRQGH� VH� XWLOL]DURQ� YLJDV�
PXOWLODPLQDGDV�

(O� PHMRU� GH� ORV� YDORUHV� GH� FRUUHODFLyQ�
REWHQLGRV�HQ�HVWH�FDVR�FRUUHVSRQGH�D�OD�SRVLFLyQ�'�GH�
ORV�VHQVRUHV�GHO�6\OYDWHVW�FRQ�XQ�YDORU�GH�U� ��������
DO�LJXDO�TXH�SDUD�025�FRQ��������5HFRUGHPRV�TXH�OD�
SRVLFLyQ� '� GH� ORV� VHQVRUHV� HUD� DTXHOOD� HQ� IRUPD�
GLUHFWD� SHUR� XELFDQGR� ORV� VHQVRUHV� HQ� OiPLQDV
GLVWLQWDV��

6L�DVXPLPRV�FRPR�UHJUHVLRQHV�VDWLVIDFWRULDV�
ODV� TXH� SRVHHQ� XQ� 5ð� GH� !� ����� FRPR� SUHVHQWDQ�
%$//$5,1��$��:���12*8(,5$��0��\�FRPSDUDPRV�
ORV� UHVXOWDGRV� GH� OD� FRUUHODFLyQ� OLQHDO� HQWUH� 02(�
REWHQLGR� SRU� XOWUDVRQLGR� \� 02(� REWHQLGR� HQ� OD�
0iTXLQD�8QLYHUVDO�GH�(QVD\RV�SDUD� WUHV�HVSHFLHV�GH�
(XFDOLSWXV�� SRGHPRV� REVHUYDU� TXH� VH� WLHQHQ� YDORUHV�
LQIHULRUHV�D�ORV�SUHVHQWDGRV�SRU�HVWRV��SHUR�VXSHULRUHV�
DO PtQLPR�VXJHULGR�

&21&/86,21(6

/RV� YDORUHV� REWHQLGRV� GHO� PpWRGR� GH�
HVWLPDFLyQ�QR�GHVWUXFWLYR�IXHURQ�DQDOL]DGRV�PHGLDQWH�
VRIWZDUH�� VH� REVHUYy� XQD� EXHQD� FRUUHODFLyQ� HQWUH� OD�
HVWLPDFLyQ� SRU� HVWH� PpWRGR� \� HO� GH� � UHIHUHQFLD��
HQVD\R�GH�)OH[LyQ�(VWiWLFD�HQ�0iTXLQD�8QLYHUVDO�GH�
(QVD\RV�

(O�DQiOLVLV�GH�ORV�UHVXOWDGRV�SHUPLWH�FRQFOXLU�
TXH� ODV� PHGLFLRQHV� GH� 02(� KHFKDV� HQ� YLJDV�
PXOWLODPLQDGDV� SURGXFLGDV� HQ� OD� UHJLyQ� SRVHHQ� XQ�
SURPHGLR� HQ� FRHILFLHQWH� GH� GHWHUPLQDFLyQ�� �5ð� a�
������FRQ�ODV�PHGLFLRQHV�GH�OD�0iTXLQD�8QLYHUVDO�GH�
(QVD\RV��HO�FXDO�VH�FRQVLGHUD�DFHSWDEOH��

/RV�YDORUHV�GH��REWHQLGRV�FRQ�HO�6\OYDWHVW�GH�
025�IXHURQ�PiV�EDMRV��a�����TXH�FRQ� OD�0iTXLQD�
8QLYHUVDO�\�WDPELpQ�XQ�FRHILFLHQWH�GH�GHWHUPLQDFLyQ�
SURPHGLR�PHQRU���5ð�a�������

6H�GHEH�GHVWDFDU�TXH�H[LVWH�DSUR[LPDFLRQHV�
HQ� ORV� FRHILFLHQWHV� 5� GH�02(� \� GH�025�� SDUD� ODV�

GLVWLQWDV� SRVLFLRQHV� DGRSWDGDV� SDUD� ORV� VHQVRUHV� GH�
XOWUDVRQLGR��OR�TXH�LQGLFD�TXH�ODV�PHGLFLRQHV�QR�VRQ�
DIHFWDGDV� SRU� OD� GLVSRVLFLyQ� GH� ORV� PLVPRV�� 6H�
GHPRVWUy� TXH� QR� KD\� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH�
ODV�GLVWLQWDV�SRVLFLRQHV��(VWR�HOLPLQD�OD�SRVLELOLGDG�GH�
LQFLGHQFLD�GH�HVWH�IDFWRU�HQ�ORV�UHVXOWDGRV�

6H� FRQVLGHUD� LPSRUWDQWH� HQ� HO� HTXLSR�
6\OYDWHVW�� DGHFXDU� HO� DOJRULWPR� GHO� VRIWZDUH� SDUD� HO�
SLQR� GH� 0LVLRQHV�� SDUD� OR� FXDO� VH� GHEHUtDQ� XWLOL]DU�
GDWRV�GH�YHORFLGDG�� ORQJLWXG�GH�RQGD�\�SLFR�GH�RQGD�
REWHQLGRV�HQ�ORV�HQVD\RV�HIHFWXDGRV��

6H� UHFRPLHQGD� UHDOL]DU�HQVD\RV�GH�HVWH� WLSR�
FRQ�XQ�Q~PHUR�PD\RU�GH�PXHVWUDV��

%,%/,2*5$)Ë$

6$1'2=�� -�/�� ������ *UDGLQJ� RI� FRQVWUXFWLRQ�
WLPEHU�E\�XOWUDVRXQG��:RRG�6FLHQFH�DQG�7HFKQRORJ\��
����SS���������

6$1'2=� -�/��� %HQRLW�� <�� \� 'HPD\�� /�� ������
:RRG� WHVWLQJ� XVLQJ� DFRXVWR�XOWUDVRQLF�� ��WK�
,QWHUQDWLRQDO� 6\PSRVLXP� RQ� 1RQGHVWUXFWLYH� 7HVWLQJ�
RI�:RRG��SS���������

%$//$5,1�� $�� :��� 1RJXHLUD�� 0�� �������
&RUUHODo}HV� HQWUH� PyGXORV� GH� HODVWLFLGDGH� HVWiWLFR�
�IOH[mR��H�GLQkPLFR��XOWUDVRP��SDUD�DOJXPDV�HVSpFLHV�
GH� HXFDOLSWR� 8QLYHUVLGDGH� (VWDGXDO� 3DXOLVWD�� %UDVLO��
�PQRJXHLUD#IFD�XQHVS�EU��DZEDOODULQ#IFD�XQHVS�EU

)8(17($/%$� &HFLOLD�� (5,.� %$5$',7� $��
������ �'HWHUPLQDFLyQ�GH� ODV�&RQVWDQWHV�(OiVWLFDV�GH�
OD� 0DGHUD� SRU� 8OWUDVRQLGR�� 3DUWH� ,�� 0yGXORV� GH�
(ODVWLFLGDG� \�0yGXORV�GH�5LJLGH]��'HSDUWDPHQWR�GH�
,QJHQLHUtD� HQ� 0DGHUDV�� )DFXOWDG� GH� ,QJHQLHUtD��
8QLYHUVLGDG�GHO�%tR�± %tR��&KLOH

+(50262� 35,(72�� (YD�� )HUQiQGH]�*ROItQ�
6HFR�� -XDQ� ,���'tH]�%DUUD��0��5DIDHO� \� 5DIDHO�0LHU�
3pUH]�� ������ � $SOLFDFLyQ� GH� ORV� XOWUDVRQLGRV� D� OD�
HYDOXDFLyQ� GH� ODV� SURSLHGDGHV� PHFiQLFDV� GH� OD�
PDGHUD�HQ�UROOR�GH�SHTXHxR�GLiPHWUR�
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&$6$'2��0��� $FXxD�� /��� 9HFLOOD�� '��� %DVWHUUD��
$��\�(��3DQGR�9��5HOHD�������� �'HWHUPLQDFLyQ�GH� OD�
FDSDFLGDG� UHVLVWHQWH� GH�PDGHUD� (VWUXFWXUDO� GH� 3LQXV�
V\OYHVWULV�PHGLDQWH�3/*�

6$1'2=�� 'U�� -HDQ�/XF�� ������ � $FRXVWR�
8OWUDVRQLF� QRQ�GHVWUXFWLYH� HYDOXDWLRQ� RI� KLVWRULFDO�
ZRRGHQ� VWUXFWXUHV� � &%6�± &RQFHSWV�%RLV� 6WUXFWXUH��
/HV�(FRUFHV��)UDQFH�

6$1'2=� -($1�/8&�� %HQRLW� <DQQ� ������
7LPEHU� JUDGLQJ� PDFKLQH� XVLQJ� PXOWLYDULDWH�
SDUDPHWHUV EDVHG� RQ� XOWUDVRQLF� DQG� GHQVLW\�
PHDVXUHPHQW� &%7� 6$�� 5XH� GHV� -RUGLOV� ���� ������
6DLQW�6XOSLFH��6ZLW]HUODQG

2�1(,//�+XJR�� ������ (VWLPDFLyQ� GH� OD� FDOLGDG�
GH� OD� PDGHUD� SURGXFLGD� HQ� HO� XUXJXD\� SDUD� XVR�
HVWUXFWXUDO� \� VX� HYDOXDFLyQ� HQ� VHUYLFLR� SRU�PpWRGRV�
QR�GHVWUXFWLYRV�

6$1'2= -�� /�� �� %HQRLW� <�� �� 'HPD\� /�� �������
:RRG�WHVWLQJ�XVLQJ�$FRXVWR�XOWUDVRQLF

'(0.2))��0LJXHO�/�9���������9LJDV�ODPLQDGDV�
HVWUXFWXUDOHV� GH� PDGHUD�� VX� IDEULFDFLyQ� \� HPSOHR��
&RQFRUGLD�(QWUH�5tRV�$UJHQWLQD�


