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$�(GVRQ�H�5XWH��PHXV�SDLV��H�D�WRGD�PLQKD�IDPtOLD��SHORV�HQVLQRV�H�VXSRUWH� �
$�-XOLDQD��PLQKD�DX[LOLDGRUD�LG{QHD��SHOR�DPRU��LQFHQWLYR�H�RUDo}HV� �
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´0DQ�LV�WKH�RQO\�FUHDWXUH�WKDW�FRQVXPHV�ZLWKRXW�SURGXFLQJ��+H�GRHV�QRW�
JLYH�PLON��KH�GRHV�QRW�OD\�HJJV��KH�LV�WRR�ZHDN�WR�SXOO�WKH�SORXJK��KH�

FDQQRW�UXQ�IDVW�HQRXJK�WR�FDWFK�UDEELWV��<HW�KH�LV�ORUG�RI�DOO�WKH�DQLPDOV��
+H�VHWV�WKHP�WR�ZRUN��KH�JLYHV�EDFN�WR�WKHP�WKH�EDUH�PLQLPXP�WKDW�ZLOO�

SUHYHQW�WKHP�IURP�VWDUYLQJ��DQG�WKH�UHVW�KH�NHHSV�IRU�KLPVHOI��
>«@�

%XW�WKH\�KDG�QRW�JRQH�WZHQW\�\DUGV�ZKHQ�WKH\�VWRSSHG�VKRUW��$Q�XSURDU�
RI�YRLFHV�ZDV�FRPLQJ�IURP�WKH�IDUPKRXVH��7KH\�UXVKHG�EDFN�DQG�ORRNHG�
WKURXJK�WKH�ZLQGRZ�DJDLQ��<HV��D�YLROHQW�TXDUUHO�ZDV�LQ�SURJUHVV��7KHUH�
ZHUH�VKRXWLQJV��EDQJLQJV�RQ�WKH�WDEOH��VKDUS�VXVSLFLRXV�JODQFHV��IXULRXV�

GHQLDOV��7KH�VRXUFH�RI�WKH�WURXEOH�DSSHDUHG�WR�EH�WKDW�1DSROHRQ�DQG�0U��
3LONLQJWRQ�KDG�HDFK�SOD\HG�DQ�DFH�RI�VSDGHV�VLPXOWDQHRXVO\��7ZHOYH�

YRLFHV�ZHUH�VKRXWLQJ�LQ�DQJHU��DQG�WKH\�ZHUH�DOO�DOLNH��1R�TXHVWLRQ��QRZ��
ZKDW�KDG�KDSSHQHG�WR�WKH�IDFHV�RI�WKH�SLJV��7KH�FUHDWXUHV�RXWVLGH�ORRNHG�

IURP�SLJ�WR�PDQ��DQG�IURP�PDQ�WR�SLJ��DQG�IURP�SLJ�WR�PDQ�DJDLQ��
EXW�DOUHDG\�LW�ZDV�LPSRVVLEOH�WR�VD\�ZKLFK�ZDV�ZKLFK�µ�

³�* ( 2 5 * ( �2 5 : ( / / ��$QLPDO�)DUP��D�)DLU\ �6WRU\ ��������
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5HVXPR�
�

$� WHFQRORJLD� YHP� VHQGR� XWLOL]DGD� QD � HGXFDomR� FRPR�
IHUUDPHQWD� SDUD� SRWHQFLDOL]DomR� GR� PRGHOR� GLGiWLFR��
&RQWXGR�� QR� %UDVLO�� VHX� XVR� DLQGD� HVWi� UHVWULWR� DR�
DPELHQWH� GH� VDOD�GH�DXOD�� QRVVD� WHFQRORJLD� QmR� WHP�
FRQWHPSODGR�2�SURFHVVR�GH�FDSDFLWDomR�GR�SURIHVVRU��
1HVWH� WUDEDOKR�� SURSRPRV� XPD� PHWRGR ORJLD� SDUD� R�
GHVHQYROYLPHQWR�GH�VRIWZDUH�HGXFDWLYR��FXMR�FLFOR�GH�
GHVLJQ� LWHUDWLYR� HQYROYH� SURWRWLSDomR� UiSLGD� FRP�
SURIHVVRUHV�� $WUDYpV� GRV� UHVXOWDGRV� DOFDQoDGRV� HP�
XPD� VLWXDomR� UHDO�GH�PHUFDGR�� DUJXPHQWDPRV�TXH� WDO�
WpFQLFD�� LQWHJUDGD�j�FRODERUDomR�FRP�HVS HFLDOLVWDV� HP�
HGXFDomR��JDUDQWH�XVDELOLGDGH�H�TXDOLGDGH�GH�FRQWH~GR�
SHGDJyJLFR�DR�SURGXWR�ILQDO� �
�
3DODYUDV�FKDYH��SURWRWLSDomR�UiSLGD��GHVLJQ�LWHUDWLYR��
OHDUQZDUH��IRUPDomR�GH�SURIHVVRUHV� �
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$EVWUDFW�
�

7HFKQRORJ\� LV� EHLQJ� XVHG� LQ� HGXFDWLRQ� DV� D� WRRO� IRU�
LPSURYLQJ� WKH�GLGDFWLF�PRGHO��+RZHYHU�� LQ�%UD]LO�� LWV�
XVH�LV�VWLOO�UHVWULFWHG�WR�WKH�FODVVURRP�HQYLURQPHQW��RXU�
WHFKQRORJ\� GRHV� QRW� FRYHU� WKH� WHDFKHU·V� WUDLQLQJ�
SURFHVV��7KLV�ZRUN�SURSRVHV�D�OHDUQZDUH�GHYHORSPHQW�
PHWKRGRORJ\� ZKRVH� LWHUDWLYH� GHVLJQ� F\FOH� LQYROYHV�
UDSLG� SURWRW\SLQJ� ZLWK� WHDFKHUV�� &RQVLGHULQJ� WKH�
FXUUHQW� DFKLHYHPHQWV� LQ� D� UHDO� EXVLQHVV� VLWXDWLRQ�� ZH�
DUJXH� WKDW� VXFK�D� WHFKQLTXH��SODFHG� WRJKHWHU�ZLWK� WKH�
FRODERUDWLRQ� RI� HGXFDWLRQ� H[SHUWV�� HQVXUHV� XVDELOL W\�
DQG�SHGDJRJLFDO�FRQWHQWV�TXDOLW\�WR�WKH�ILQDO�SURGXFW� �
�
.H\ZRUGV�� UDSLG� SURWRW\SLQJ�� LWHUDWLYH� GHVLJQ��
OHDUQZDUH��WHDFKHU·V�WUDLQLQJ� �
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6XPiULR�
�
&DStWXOR��� ,QWURGXomR� ���
�
&DStWXOR��� 'HVLJQ�FHQWUDGR�QR�XVXiULR � ���
� ���� 'HVLJQ�SDUWLFLSDWLYR� ���
� ���� 7HVWHV�FRP�XVXiULRV � ���
� ���� 'HVLJQ�LWHUWLYR� ���
�
&DStWXOR��� 3URWRWLSDomR�UiSLGD � ���
� ���� 1tYHLV�GH�ILGHOLGDGH� ���
� ���� (VWUDWpJLDV�GH�GHVLJQ� ���
� ���� 3URWRWLSDomR�HP�SDSHO � ���
� � ������ 3ODQHMDPHQWR�GR�HVWXGR � ���
� � ������ 'HVLJQ�GH�WDUHIDV� ���
� � ������ 3UHSDUDomR�GR�SURWyWLSR � ���
� � ������ 3DSpLV�H�UHVSRQVDELOLGDGHV� � ���
� � ������ 7UDWDPHQWR�GH�GDGRV � ���
�
&DStWXOR��� 0HWRGRORJLDV�SDUD�R�GHVHQYROYLPHQWR�GH�OHDUQZDUH � ���
� ���� 3UREOHPDV�FRP�DV�PHWRGRORJLDV�WUDGLFLRQDLV � ���
� ���� 0HWRGRORJLD�SURSRVWD� ���
�
&DStWXOR��� (VWXGR�GH�FDVR� ���
� ���� )RUPDomR�GD�HTXLSH�H�UHVSRQVDELOLGDGHV � ���
� ���� $WLYLGDGHV�LQLFLDLV� ���
� ���� &LFOR�GH�GHVLJQ�LWHUDWLYR � ���
�
&DStWXOR��� &RQFOXVmR� ���
� ���� 7UDEDOKRV�IXWXURV � ���
�
5HIHUrQFLDV�ELEOLRJUiILFDV�� ���
�
$SrQGLFH� � � ���
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/LVWD�GH�ILJXUDV�
�
&DStWXOR��� 'HVLJQ�FHQWUDGR�QR�XVXiULR � �
�
)LJXUD����� /DERUDWyULR�GH�XVDELOLGDGH�GD�2UDFOH��HVSHFLDOPHQWH�SUHSDUDGR �
� SDUD�VHVV}HV�GH�GHVLJQ�SDUWLFLSDWLYR�� XL �XV �RUDF O H � FRP ��� ���
)LJXUD����� /DERUDWyULR�GH�XVDELOLGDGH�GR�1LHOVHQ�1 RUPDQ�*URXS��HVSHFLDOPHQWH �
� SUHSDUDGR�SDUD�WHVWHV�FRP�XVXiULRV�� ZZZ�XVH L W � F RP ��� ���
)LJXUD����� 7HVWH�GH�XVDELOLGDGH�QR�,'($�/DE�FRP�HVWXGDQWHV�GD �
� 8QLYHUVLGDGH�GH�0HOERXUQH�� LGHD ODE �G L V �XQLPH OE �HGX�DX ��� ���
�
&DStWXOR��� 3URWRWLSDomR�UiSLGD �
�
)LJXUD����� 3URWyWLSRV�GH�GRLV�ZHEVLWHV��j�HVTXHUGD��DV�YHUV}HV�GH�EDL[D �
� ILGHOLGDGH��j�GLUHLWD��DV�YHUV}HV�GH�ILGHOLGDGH�PDLRU� � ���
)LJXUD����� 3URWyWLSR�GH�XPD�FDL[D�GH�GLiORJR��FRP�WRGRV�RV�HOHPHQWRV �
� GD�LQWHUIDFH�SURWRWLSDGRV�HP�SDSHO� � ���
)LJXUD����� (QYHORSH�FRQWHQGR�DV�SHoDV�SURWRWLSDGDV� � ���
)LJXUD����� 'XDV�LGpLDV�GH�GHVLJQ��SURWRWLSDGDV�HP�SDSHO��SDUD�XP�HQJHQKR�GH�EXVFD� � ���
)LJXUD����� .LW �WtSLFR�SDUD�D�FRQVWUXomR�GH�SURWyWLSRV�HP�SDSHO� � ���
)LJXUD����� ([HPSOR�GH�OLVWDV�GURS�GRZQ �SURWRWLSDGDV�HP�SDSHO� � ���
)LJXUD����� (P�XP�GLDJUDPD�GH�DILQLGDGHV��D�HTXLSH�RUGHQD�REVHUYDo}HV �
� LQGLYLGXDLV�HP�JUXSRV�UHODFLRQDGRV� � ���
�
&DStWXOR��� 0HWRGRORJLDV�SDUD�R�GHVHQYROYLPHQWR�GH�OHDUQZDUH �
�
)LJXUD����� 3ULQFLSDLV�DWLYLGDGHV�H�GRFXPHQWRV�JHUDGRV�QD�PHWRGRORJLD�SURSRVWD� � ���
�
&DStWXOR��� &RQFOXVmR�
�
)LJXUD����� �(QYHORSH�FRQWHQGR�XPD�FySLD�GD�SULPHLUD�YHUVmR�GR�SURWyWLSR� � ���
)LJXUD����� 3HoDV�GD�VHJXQGD�YHUVmR�GR�SURWyWLSR� � ���
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´1HYHU�UHJDUG�\RXU�VWXG\�DV�D�GXW\��EXW�DV�WKH�HQYLDEOH�
RSSRUWXQLW\�WR�OHDUQ�WR�NQRZ�WKH�OLEHUDWLQJ�LQIOXHQFH�RI�EHDXW\�LQ�WKH�
UHDOP�RI�WKH�VSLULW�IRU�\RXU�RZQ�SHUVRQDO�MR\�DQG�WR�WKH�SURILW�RI�WKH�

FRPPXQLW\�WR�ZKLFK�\RXU�ODWHU�ZRUN�EHORQJV�µ�
³�$ / % ( 5 7 �( , 1 6 7 ( , 1 ��8QLYHUV LGDGH�GH �3ULQFH WRQ ��������

�
�
�
3HVTXLVD�UHDOL]DGD�HP������SHOR�,QVWLWXWR�1D FLRQDO�GH�(VWXGRV�H�3HVTXLVDV��,1(3��UHYHORX�TXH�
DOXQRV�GR�HQVLQR�EiVLFR�PDQLIHVWDP�GLILFXOGDGHV�GH�UDFLRFtQLR��SULQFLSDOPHQWH�TXDQGR�R�DVVXQWR�
p�PDWHPiWLFD��'H�DFRUGR�FRP�D�SHVTXLVD��QD�UHJLmR�1RUGHVWH������GRV�DOXQRV�TXH�HVWmR�SUHVWHV�D�
FRQFOXLU�R�HQVLQR�PpGLR�DSUHVHQWDP�HVWiJLR�FUtWLFR�RX�PXLWR�FUtWLFR�HP�PDWHPiWLFD��QR�1RUWH��R�
tQGLFH�VREUH�SDUD���������2�JRYHUQR�IHGHUDO�DSRQWD�YiULDV�FDXVDV�UHVSRQViYHLV�SRU�WDO�VLWXDomR��
GHQWUH�DV�TXDLV�D� FDSDFL WDomR� GH� SURIHVVRUHV �ILJXUD�FRPR�XP�GRV�SULQFLSDLV�SUREOHP DV��1R�PrV�
GH�PDLR�GR�DQR�FRUUHQWH��R�H[ �PLQLVWUR�GD�(GXFDomR��7DUVR�*HQUR��ODQoRX�R�3ODQR�GH�4XDOLGDGH�
SDUD�(GXFDomR�%iVLFD��FXMR�REMHWLYR�p�HOHYDU�D�TXDOLGDGH�GR�HQVLQR�EiVLFR�QR�%UDVLO��2�SODQR�p�
UHVXOWDGR�GH�WUrV�PHVHV�GH�DYDOLDomR�H�GLDJQyVWLFR�GD�VLW XDomR�GR�HQVLQR�EiVLFR�QR�SDtV��2�SURMHWR�
DSUHVHQWD�SURSRVWDV�HVWUDWpJLFDV�SDUD�D�IRUPDomR�GH�SURIHVVRUHV��QR�DQR�TXH�IRL� LQVWLWXtGR�SHOR�
0(&��0LQLVWpULR�GD�(GXFDomR��FRPR�R�GD�TXDOLGDGH�VRFLDO�GD�HGXFDomR�EiVLFD�QR�%UDVLO� �
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$�LQIRUPiWLFD�WHP�SDSHO�IXQGDPHQ WDO�QD�UHHVWUXWXUDomR�GHVVH�FHQiULR��$EUDQFKHV��������
FRQVWDWD�TXH�R�SURFHVVR�GH�DPSOLDomR�GD�SUHVHQoD�GDV�WHFQRORJLDV�GH�LQIRUPDomR�H�FRPXQLFDomR�
DWLQJH�YiULDV�iUHDV�GD�VRFLHGDGH�PXQGLDO�H�GR�FRQKHFLPHQWR��2�DXWRU�FRPSOHWD�TXH�´ WDPEpP� D�
HGXFDomR� � PHVPR� TXH� SDUD� D OJXQV� HV WXGLRVRV� GH� IRUPD� WDUG LD � � FRPHoD� D� VHU� SURIXQGDPHQWH�
D IH WDGD� QmR� Vy� QRV� VHXV� PpWRGRV� FRPR� QRV� VHXV� RE MH W LYRV � � FRP� D� SUHVHQoD� FDGD� YH]� PDLV�
I UHT�HQWH� GH� FRPSXWDGRUHV� QR� VHX� G LD�D�G LDµ�� &RPR� DWRU�FKDYH� QD� HGXFDomR�� WDPEpP� R�
SURIHVVRU�IRL� LQIOXHQFLDGR�SHOD�FKHJDGD�GD�WHFQRORJLD�QDV�HVFRODV��'LPHQVWHLQ��������QRV�DOHUWD�
TXH� ´KRMH � � R� SURI L VV LRQDO � TXH� QmR� VH � PDQWpP� DWXDO L]DGR� FRP� QRYRV� VRI WZDUHV � � V L V W HPDV� H �
W H FQRORJLDV� FRUUH � R� U L V FR� GH� VH � YHU� FRPSOHWDPHQWH� GH IDVDGR� FRP� SRXFRV� DQRV� GH� IRUPDGR� �
QHFHVV L WDQGR� DGRWDU� KiELWRV� GH� DSUHQGL]DJHP� SHUPDQHQWH� SDUD� SRGHU� FRQW LQXDU� FDSD]� GH�
DFRPSDQKDU� DV� WUDQVIRUPDo}HV� GR� PHUFDGRµ��S�������%DELQ�H�.RXORXPGMLDQ��������GHIHQGHP�R�
DSRLR� GDV� GLYHUVDV� PtGLDV� QHVVH� SURFHVVR� H� DFUHVFHQWDP� TXH� ´ p � SUHF L VR� TXH� I L OPH� � W H O HY L VmR� �
DXGLRYLVXD O � H � LPDJHP� HQWUHP� QD� IRUPDomR� � jV� YH]HV� FRPR� DX[L O LDUHV � QD� H[SORUDomR�
LQWH O H F WXD O � PDJLV WUD O � � jV� YH]HV� LQ WH LUDPHQWH� FRPR� RXWUD� PDQHLUD� FRPSOHWDPHQWH� G LYHUVD� GH�
FRPSUHHQGHU�SH OR�SUD]HU � �SH OD �DUWH � �SH OD �DSUR[LPDomR�VHQVRULD O � H � LQ WX L W LYDµ��S��������

(QWUHWDQWR�� HVWXGRV� FRQGX]LGRV� SRU� 5RVHQ� H� :HLO� ������� UHYHODP�� HQWUH� RXWUDV�
FRQVWDWDo}HV��TXH�³�HPERUD�DV�HVFRODV��GH�IRUPD�JHUDO��HVWHMDP�HTXLSDGDV�FRP�FRPSXWDGRUHV� ³�
PXLWRV�SURIHVVRUHV�VmR�¶WHFQRIyELFRV·��SDUWLFXODUPHQWH�DTXHOHV�GRV�HQVLQRV�IXQGDPH QWDO�H�PpGLR��
0RRLM�H�6PHHWV��������DOHUWDP�TXH��´ VH � RV � SURIHVVRUHV � QmR� HV W LYHUHP� FRQI LDQWHV � HP� VXD� SUySULD �
KDEL O LGDGH� RX� FRPSHWrQF LD � SDUD� XW L O L]DU� FRPSXWDGRUHV � � L V WR� SRGH� FU LDU� REVWiFX ORV� DR� VHX�
GHVH MR� GH� LQ WURGX]LU� W H FQRORJLD � HP� VXD� VD OD�GH�DXODµ��2V�DXWRUHV�DLQGD�UHSRUWDP�TXH�D�UD]mR�
PDLV� LPSRUWDQWH� TXH� SURIHVVRUHV� PHQFLRQDUDP� HP� XPD� SHVTXLVD� LQWHUQDFLRQDO� SDUD� QmR�
XWLOL]DUHP�WHFQRORJLDV�GH�LQIRUPDomR�H�FRPXQLFDomR�p�TXH�HVWDV�QmR�OKHV�VmR�IDPLOLDUHV�H�HOHV�QmR�
VH�VHQWHP�VHJXURV�HP�XWLOL]i �ODV��=KDR�H�&]LNR��������GHQRPLQDP�LVVR�GH�¶SULQFtSLR�GR�FRQWUROH·�
³� L � H � � R�SURIHVVRU�SUHFLVD� FRQKHFHU� D� WHFQRORJLD� H� VHQWLU �VH� FRQILDQWH�QR� VHX�XVR�� FRPR� IDWRU�
SVLFROyJLFR�GH�PRWLYDomR�H�FDSDFLWDomR� �

6HJXQGR� 1DVFLPHQWR� �������� p� HVVHQFLDOPHQWH� LPSRUWDQWH� TXH� KDMD�� QXP� SULPHLUR�
PRPHQWR�� XPD� FRQVFLHQWL]DomR� GR� SURIHVVRU� DFHUFD� GDV� SRWHQFLDOLGDGHV� H[LVWHQWHV� WDQWR� QR�
FRPSXWDGRU�TXDQWR�QHOH�SUySULR��2�SURIHVVRU�GHYH�FRPSUHHQGHU�TXH��QR�FRQWH[WR�SHGDJyJLFR��R�
FRPSXWDGRU� DSHQDV� VH� WRUQDUi� XPD� IHUUDPHQWD� UHDOPHQWH� ~WLO� TXDQGR� SXGHU� LQWHUDJLU� FRP� VXD�
PHQWH�FULDWLYD��%DELQ�H�.RXORXPGMLDQ��������DUJXPHQWDP�TXH�´ D�GXSOD�KRPHP�PiTXLQD�WRUQD�
VH � LQ WH O LJHQWH � QmR� SRU� FDXVD� GD� PiTXLQD� � PDV� SRU� FDXVD� GR� KRPHPµ�� QR� TXH� /qY\� �������
GHQRPLQD�GH�¶HFRORJLD�FRJQLWLYD·��'H�DFRUGR�FRP�R�~OWLPR�DX WRU��D�FRQYLYrQFLD�HQWUH�KRPHP�H�
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PiTXLQD� DSUHVHQWD�VH� FRPR� QHFHVViULD� DR� IRUWDOHFLPHQWR� GH� VXDV� SUySULDV� UHODo}HV�� SRLV� DV�
WHFQRORJLDV�LQWHOHFWXDLV�VHPSUH�VLQDOL]DP�XPD�IXQomR�FRJQLWLYD�GR�KRPHP�H�FRQWULEXHP�SDUD�D�
FRQWtQXD�UHFRQVWUXomR�GR�VHX�VDEHU��VHQGR �R�GLiORJR�XPD�FRQVWDQWH�HQWUH�RV�GRLV� �

´(QWUHWDQWR� � R� TXH� VH � Yr � p � MXVWDPHQWH� XPD� rQ IDVH� PDLRU� VREUH� D � PiTXLQD� H� HP� VHX�
SRGHU � � VXUJLQGR� R� PHGR� H � D � LQVHJXUDQoD� FRPR� FRQVHT�rQFLDV� GHVWD � SRVV tYH O � DSUR[LPDomRµ�³�
DILUPD� 1DVFLPHQWR� �������� 5RVHQ� H�:HLO� ������� FR QFOXHP� TXH� XPD� GDV� SULQFLSDLV� FDXVDV� GR�
PHGR� GD� WHFQRORJLD� GHPRQVWUDGR� SHOR� SURIHVVRU� p� VXD� SUHRFXSDomR� H[FHVVLYD� HP� DSUHQGHU� D �
XVDU � FRPSXWDGRUHV� H� VRIWZDUHV��1HVWH� SRQWR�� SHUFHEH �VH� TXH� D� EDL[D� TXDOLGDGH� GRV� VRIWZDUHV�
HGXFDWLYRV�SDUD�IRUPDomR�GH�SURIHVVRU HV�WHP�FRQWULEXtGR�SDUD�R�DXPHQWR�GHVVD�UHVLVWrQFLD�SRU�
SDUWH�GHVWHV�~OWLPRV��7DLV�VLVWHPDV�VmR��JHUDOPHQWH��GHVHQYROYLGRV�VHJXQGR�PRGHORV�H�SURFHVVRV�
FXMR�IRFR�QmR�VmR�RV�GRFHQWHV�H�VXDV�QHFHVVLGDGHV�FRPR�XVXiULRV�GH�VRIWZDUH�HGXFDFLRQDLV� �

/DJH��=XEHQNR�H�&DWDOGL��������HQIDWL]DP�TXH�´ R� SRQWR� LQ L F LD O � >QR�GHVLJQ�GH� O HDUQZDUH ��
L � H � �VLVWHPDV�FXMR�SURSyVLWR�PDLRU�p�HQVLQDU�DOJR@ � p � GHWHF WDU� D � QHFHVV LGDGH� HGXFDF LRQDO � SDUD� R�
GHVHQYROYLPHQWR� GR� SURJUDPDµ��2V� DXWRUHV� HVFODUHFHP� DLQGD� TXH� R� FRQFHLWR� GH� ¶TXDOLGDGH� GH �
O HDUQZDUHV ·�HVWi�UHODFLRQDGR�DR�IDWR�GH�TXH�HVWH�WLSR�GH�SURJUDPD�SRVVXL�FDUDFWHUtVWLFDV�EDVWDQWH�
SDUWLFXODUHV�� GH� DFRUGR� FRP� VHXV� REMHWLYRV� FXUULFXODUHV� H� DV� QHFHVVLGDGHV� HVSHFtILFDV� GH� VHX�
S~EOLFR�DOYR��e�MXVWDPHQWH�SRU�LVVR�³�DILUPDP�RV�PHVPRV�DXWRUHV�³�TXH�DXIHULU�D�TXDOLGDGH�GH�
VRIWZDUHV� HGXFDWLYRV� p� XP� SURFHVVR� TXH� FRQVLVWH� HP� GHWHUPLQDU� VHX� JUDX� GH� DGDSWDomR� D� XP�
FRQWH[WR�HVSHFtILFR��SDUD�R�TXDO�FRQYHUJH�XPD�VpULH�GH�YDULiYHLV��$OpP�GRV�DWULEXWRV�GH�FXUUtFXOR�
H� DXGLrQFLD�� RXWURV� H[HPSORV� GH� WDLV� FDU DFWHUtVWLFDV� VHULDP� HVWLOR� GH� HQVLQR� H� IDL[D� HWiULD�� TXH�
UHTXHUHP�XPD�DQiOLVH�SUySULD� �

:DUG��������Mi�HQIDWL]DYD�D�QHFHVVLGDGH�GH�KDYHU�HVWXGRV�TXH�GHPRQVWUDVVHP�TXH�WHVWHV�
FRP� XVXiULRV� GXUDQWH� R� SURFHVVR� GH� GHVLJQ� IRUQHFHULDP� LQIRUPDo}HV� TXH� UHVXOWDULDP� H P� XP�
PHOKRU�GHVLJQ��2�DXWRU�VXJHUH�DLQGD�TXH�WDLV�WHVWHV�HVWDULDP�GHQWUR�GRV�UHFXUVRV�H�FDSDFLGDGHV�GH�
GHVLJQHUV� LQGXVWULDLV�� &DVWUR� H� $JXLDU� ������� FRQVWDWDP� TXH� DV� DSOLFDo}HV� WrP� LQFRUSRUDGR�
UHFXUVRV�GDV�PDLV�YDULDGDV�PtGLDV�GH�FRPXQLFDomR�H�DPSOLDGR�VXD V�iUHDV�GH�XWLOL]DomR�FRP�JUDQGH�
UDSLGH]�� 7DO� IDWR� WHP� JHUDGR� XP� ODSVR� QD� HVIHUD� GD� (QJHQKDULD� GH� 6RIWZDUH�� SRLV� HVWD� QmR�
FRQVHJXH�HODERUDU�SURFHGLPHQWRV�TXH�DFRPSDQKHP�FRP�D�PHVPD�YHORFLGDGH�H�DSOLFDELOLGDGH�D�
XWLOL]DomR�GHVVHV�UHFXUVRV��6HQGR�DVVLP��QHVW H�WUDEDOKR��SURSRPRV�XPD�PHWRGRORJLD�FHQWUDGD�QR�
XVXiULR� SDUD� R� GHVHQYROYLPHQWR� GH� O HDUQZDUH � �HP� SDUWLFXODU�� DSOLFDo}HV� PXOWLPtGLD� SDUD� D�
IRUPDomR� GH� SURIHVVRUHV��� LQYHVWLJDQGR� RV� SULQFLSDLV� EHQHItFLRV� TXH� D� WpFQLFD� GH� SURWRWLSDomR�
UiSLGD�SRGH�WUD]HU�DR�GH VLJQ�LWHUDWLYR�GH�WDLV�VLVWHPDV� �
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(VWH� PDWHULDO� HVWi� RUJDQL]DGR� GD� VHJXLQWH� IRUPD�� QR� FDStWXOR� ��� WUDWDUHPRV� VREUH� R�
FRQFHLWR� GH� GHVLJQ� FHQWUDGR� QR� XVXiULR� ³� HP� TXH� DV� QHFHVVLGDGHV�� GHVHMRV� H� OLPLWDo}HV� GRV�
XVXiULRV� ILQDLV� GH� XP� VLVWHPD� VmR� H[WHQVDPHQWH� FRQ VLGHUDGRV� HP� FDGD� HVWiJLR� GR�SURFHVVR� GH�
GHVLJQ��'LVFXWLUHPRV�DLQGD�DV�WUrV�GLPHQV}HV�GR�GHVLJQ�FHQWUDGR�QR�XVXiULR��GHVLJQ�SDUWLFLSDWLYR��
WHVWHV�FRP�XVXiULRV�H�GHVLJQ�LWHUDWLYR��-i�QR�FDStWXOR����DSUHVHQWDUHPRV�R�PpWRGR�GH�SURWRWLSDomR�
UiSLGD�� GLVFXWLQGR� DV� YDQWDJHQV� GH� VH� HODERUDU� SURWyWLSRV� FRP� QtYHLV� FUHVFHQWHV� GH� ILGHOLGDGH��
DOJXPDV�HVWUDWpJLDV�GH�GHVLJQ�SDUD�R�FLFOR�GH�SURWRWLSDomR�H�D� WpFQLFD�TXH�XWLOL]D�SURWyWLSRV�GH�
SDSHO�� 1R� FDStWXOR� ��� UHYLVDUHPRV� DOJXQV� SURFHVVRV� SDUD� R� GHVHQYROYLPHQWR� GH� VRIWZD UH�
HGXFDWLYR� H� SURSRUHPRV� XPD� PHWRGRORJLD� EDVHDGD� HP� DQiOLVH� GH� PHUFDGR�� HQWUHYLVWDV� FRP�
HVSHFLDOLVWDV� H� DQiOLVH�GH�FRPSHWLGRUHV�� FXMR�HOHPHQWR �FKDYH�p�XP�FLFOR�GH�SURWRWLSDomR�UiSLGD�
FRP�WHVWHV�GH�XVDELOLGDGH�MXQWR�D�XVXiULRV�UHDLV��'HVFUHYHUHPRV��QR�FDSt WXOR����R�SURMHWR�0tGLDV�
(GXFDW LYDV ��TXH�WHP�XWLOL]DGR�H�UHILQDGR�D�PHWRGRORJLD�SURSRVWD�H�UHSUHVHQWD�R�HVWXGR�GH�FDVR�
SDUD�D�WpFQLFD�GH�SURWRWLSDomR�UiSLGD��3RU�ILP��QR�FDStWXOR����FRQFOXLUHPRV�R�SUHVHQWH�WUDEDOKR��
UHODWDQGR�RV�UHVXOWDGRV�REWLGRV�H�DSRQWD QGR�D�QHFHVVLGDGH�H�UHOHYkQFLD�GH�IXWXURV�WUDEDOKRV� �
�
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´:H�IDFH�D�IDVFLQDWLQJ�IXWXUH��ZLWK�PXFK�H[FLWLQJ�QHZ�WHFKQRORJ\��PDQ\�
QHZ�LQIRUPDWLRQ�DSSOLDQFHV��:H�VKRXOG�QRW�KDYH�WR�NQRZ�KRZ�WKH\�

ZRUN��:H�VKRXOG�QRW�QHHG�WR�NQRZ�DQ\WKLQJ�DERXW�WKHLU�WHFKQRORJ\��$OO�
ZH�KDYH�WR�NQRZ�LV�RXU�MRE�DQG�ZKDW�ZH�DUH�W\LQJ�WR�DFFRPSOLVK��7KH�

DSSOLDQFHV�VLPSO\�ZRUN��WKH\�SURYLGH�WKH�LQIRUPDWLRQ�ZH�QHHG�ZKHQ�ZH�
QHHG�LW��HIIRUWOHVVO\��ZLWKRXW�DQ\�HIIRUW�RQ�RXU�SDUW��6PDUW�WKLQJV��

F\ERUJV��DQG�HPRWLRQDO�WKLQJV��WKH�IXWXUH�ZLOO�LQGHHG�EH�GLIIHUHQW�µ�
³�'21 $ / ' �$ � � 12 50 $ 1 ��$SSOLDQFHV �R I � WKH � IXWXUH ��������

�
�
�
$R�ORQJR�GD�KLVWyULD�GD�(QJHQKDULD�GH�6RIWZDUH��SRGH �VH�SHUFHEHU�FRP�FODUH]D�XPD�SUHRFXSDomR�
FUHVFHQWH�QR�TXH�VH�UHIHUH�DR�IDWRU�T XDOLGDGH�� WDQWR�QR�kPELWR�DFDGrPLFR�TXDQWR�QR�LQGXVWULDO��
$FUHGLWDYD�VH� TXH� R� WHUPR� ¶TXDOLGDGH� GH� VRIWZDUH·� GL]LD� UHVSHLWR� DSHQDV� jTXHODV� FDUDFWHUtVWLFDV�
TXH�SRGHULDP�VHU�HQFRQWUDGDV�QR�SURGXWR�ILQDO��RX�VHMD��QDTXLOR�TXH�HUD�HIHWLYDPHQWH�HQWUHJXH�DR�
FOLHQWH�� (QWUHWDQWR�� GHYLGR� j� GHPDQGD� SRU� VLVWHPDV� PDLV� FRPSOH[RV� H� DR� FRQVHT�HQWH�
DFLUUDPHQWR� GD� FRQFRUUrQFLD� QHVVH� VHJPHQWR� GH� PHUFDGR�� DV� HPSUHVDV� QRWDUDP� TXH� DTXHOD�
GHILQLomR� GH� TXDOLGDGH� Mi� QmR� HUD�PDLV� VXILFLHQWH� SDUD� JDUDQWLU� VHX� VXFHVVR�� 7RUQRX �VH�� DVVLP��
LPSUHVFLQGtYHO� EXVFDU�PDWXULGDGH� FDGD�YH]�PDLRU�QmR� Vy�SDUD�R�SURGXWR�JHUDGR��PDV� WDPEpP�
SDUD�RV�SURFHVVRV��PRGHORV�H�QRUPDV�TXH�FRQGX]LULDP�R�GHVHQYROYLPHQWR�GH�VRIWZDUH� �
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6DEH�VH� KRMH� TXH� RV� HVIRUoRV� GH� GHVHQYROYLPHQWR� GH� VLVWHPDV� FRPSXWDFLRQDLV� GHYHP�
HVWDU�FRQFHQWUDGRV�HP�VXDV�IDVHV�LQLFLDLV�GH�FRQFHSomR�H�SURMHWR��GH�IRUPD�D�UHGX]LU�DR�Pi[LPR�D�
SUREDELOLGDGH�GH�TXH�HYHQWXDLV�SUREOHPDV�DSDUHoDP�QDV�HWDSDV�VHJXLQWHV��SULQFLSDOPHQWH�DTXHOHV�
FDXVDGRV� HP�GHFRUUrQFLD� GH�PXGDQoDV� QmR�SUHYLVWDV� QRV� UHTXLVLWRV � LQLFLDLV��+DOO� ������� DILUPD�
KDYHU�HYLGrQFLDV�GH�TXH�XP�SURMHWR�GH�EDL[D�TXDOLGDGH�SRGH�WUD]HU�RXWURV�FXVWRV�DGLFLRQDLV�D�XPD�
HPSUHVD�� VHMD� SRU� PHLR� GR� DWHQGLPHQWR� DRV� XVXiULRV� GHYLGR� D� UHFODPDo}HV� RX� VROLFLWDomR� GH�
VHUYLoRV�� VHMD� DWUDYpV� GD� GHYROXomR� GH� EHQV�� 6HJXQGR� R� DXWRU�� XP� GHVLJQ� GH� EDL[D� TXDOLGDGH�
FDXVDULD� WDPEpP� UHGXomR� QDV� YHQGDV� GH� WDO� HPSUHVD� GHYLGR� j� EDL[D� DFHLWDomR� GR� FRQVXPLGRU��
XPD� LPDJHP� GHILFLHQWH� GR� SURGXWR� H� RV� HIHLWRV� DVVRFLDGRV� GD� SHUFHSomR� GR� FOLHQWH� VREUH� D�
FRPSDQKLD�HP�VL� �

(PERUD�DWXDOPHQWH�SRVVD�VHU�FRQVWDWDGD��SRU�SDUWH�GDV�HPSUHVDV��XPD�rQIDVH�PDLRU�QRV�
SURFHVVRV� GH� GHVHQYROYLPHQWR�� .XMDOD�� .DXSSLQHQ� H� 5HNROD� ������� REVHUYDP� TXH� PXLWRV�
VLVWHPDV�VLPSOHVPHQWH�QmR�DWHQGHP�jV�H[SHFWDWLYDV�EiVLFDV�GH�VHXV�XVXiULRV��VHQGR�UDSLGDPHQWH�
DEDQGRQDGRV�SRU�HOHV��0XLWR�VH�WHP�GLYDJDGR�VREUH�DV�SRVVtYHLV�UD]}HV�SDUD�HVVD�VLWXDomR��HQWUH�
HODV�� WpFQLFDV� GH� GHVHQYROYLPHQWR� TXH� QmR� VXSRUWDP� HVFDODELOLGDGH�� LQWHUGHSHQGrQFLDV� QmR�
FRQWURODGDV�GHQWUR�GRV�SURJUDPDV�H�VLVWHPDV�RSHUDFLRQDLV�GHIHLWXRVRV��(Q WUHWDQWR��YiULRV�DXWRUHV�
FRPR� &RQVWDQWLQH� H� /RFNZRRG� ������� WrP� GHPRQVWUDGR� TXH� R� SULQFLSDO� SUREOHPD� QmR� p�
PHUDPHQWH� WHFQROyJLFR�� PDV� VLP� FRQFHLWXDO�� L � H � � HVWi� MXVWDPHQWH� QDTXLOR� TXH� DTXHODV�
PHWRGRORJLDV�FRQVLGHUDP�VHU�R�REMHWR�FHQWUDO�GH�VHX�HVWXGR� �

3DUD� HOHV�� D� (QJHQKDULD� GH� 6RIWZDUH� WUDGLFLRQDO� WHP� FRQVWUXtGR� VLVWHPDV� FXMR� IRFR�
SULPiULR� VmR� VXDV� IXQF LRQDO LGDGHV � H� PHVPR� VXDV� HVWUXWXUDV� LQWHUQDV�� RX� VHMD�� SURFHVVDPHQWR�
OyJLFR� FRUUHWR�� GHVHPSHQKR� DGHTXDGR�� HQWUH� RXWUDV�� 3DUD� GHPRQVWUDomR�� SRGH �VH� FLWDU� R� 583�
�5DWLRQDO � 8QLI L HG � 3URFHVV��� FHUWDPHQWH� R� SURFHVVR� GH� GHVHQYROYLPHQWR� GH� VRIWZDUH� PDLV�
GLIXQGLGR�KRMH�QRV�PHLRV�FLHQWtILFR�H�FRPHUFLDO��TXH� ³�QDV�SDODYUDV�GR�SUySULR�.UXFKWHQ���������
XP�GH�VHXV�PDLV�FRQKHFLGRV�GHIHQVRUHV� ³�p�XP�SURFHVVR�´FHQWUDGR� QD� DUTXLWH WXUDµ��FDStWXOR�
���� RX� DLQGD� ´GLU LJ LGR� D� FDVRV�GH�XVRµ� �FDStWXOR� ���� &RQIRUPH� FRQKHFLPHQWR� JHUDO� GD�
FRPXQLGDGH� GH� VRIWZDUH�� FDVRV �GH�XVR� FRQVWLWXHP�VH� HP� XPD� YLVmR� GH� SURMHWR� FHQWUDGD� QR�
V L V W HPD ��.UXFKWHQ�DLQGD�RV�GHILQH�FRPR�VHQGR�QDGD�PDLV�TXH�XPD�VHT� rQFLD�GH�Do}HV��IOX[R�GH�
HYHQWRV� DWUDYpV�GR� VLVWHPD��� TXH� JHUDP�XP� UHVXOWDGR�GH�YDORU�REVHUYiYHO� D�XP�DWRU�SDUWLFXODU��
9DOH� UHFRUGDU� DTXL�TXH�� HP�80/��8QLI LHG � 0RGHO LQJ� /DQJXDJH �� D� OLQJXDJHP�GH�PRGHODJHP�H�
HVSHFLILFDomR� XWLOL]DGD� QR� 583��� R� TXH� FDUDFWHUL]D� FRPR� UHDOPHQWH� LPSRUWDQWH� R� FRQFHLWR� GH�
¶DWRU·� p� VHX� SDSHO� QR� V L V W HPD �� QmR� RV� DVSHFWRV� GR� XVXiULR� TXH� HOH� UHSUHVHQWD��7RUQD �VH�� DVVLP��
FODUR� TXH� WDLV� SURFHVVRV� VmR� FHQWUDGRV� QD� IXQFLRQDOLGDGH� GRV� VLVWHPDV� TXH� VH� SURS}HP� D�
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GHVHQYROYHU�H�WXGR�PDLV�JLUD�HP�WR UQR�GRV�FDVRV�GH�XVR��3RXFD�RX�PHVPR�QHQKXPD�DWHQomR�p�
GDGD�DRV�XVXiULRV�ILQDLV�GR�VLVWHPD��R�TXH�VH�FRPSURYD�QD�FRQIXVmR�FRWLGLDQD�TXH�VH�ID]�HQWUH�RV�
WHUPRV�¶XVXiULR·��TXHP��GH�IDWR��XWLOL]DUi�R�VRIWZDUH��H�¶FOLHQWH·�� V WDNHKROGHU �FRQWUDWDQWH���

4XDVH�VHPSUH��H�SULQFLSDOPHQWH�SRU�TXHVWmR�GH�QHFHVVLGDGH��RV�XVXiULRV�VmR�REULJDGRV�D�
PROGDU�VH�DRV�VLVWHPDV�FRPSXWDFLRQDLV�TXH�XWLOL]DP��R�TXH�SRGH�VHU�PHOKRU�REVHUYDGR�HP�SDtVHV�
RQGH� QmR� Ki� XPD� OHJLVODomR� HVWDEHOHFLGD� TXH� DPSDUH� R� FRQVXPLGRU� GH� VRIWZDUH�� 6DIIR� �� �����
OHPEUD� TXH� VRPRV� XPD� HVSpFLH� ¶DVVXVWDGRUDPHQWH·� DGDSWiYHO� H�� LVWR� FRQVLGHUDQGR�� TXHVWLRQD� D�
UHDO� TXDOLGDGH� GDTXHOHV� VLVWHPDV� FXMR� GHVHQYROYLPHQWR�QmR� OHYD� QD� GHYLGD� FRQWD� VHXV� XVXiULRV�
ILQDLV��3DUD�HOH��ERDV�IHUUDPHQWDV�GHYHULDP� DMXVWDU�VH � DR� XVXiULR ��PDV�UHFRQKHFH�TXH�HODV�DLQGD�
VmR� PXLWR� HVFDVVDV� KRMH� HP� GLD�� 1mR� REVWDQWH�� R� DXWRU� FRQVWDWD� TXH� RV� XVXiULRV� WHQGHP� D�
DEDQGRQDU�WDLV�IHUUDPHQWDV�D�SDUWLU�GR�PRPHQWR�TXH�R�HVIRUoR�UHTXHULGR�SDUD�XWLOL]i �ODV�H[FHGH�
VHX�¶OLPLWH�GH�LQGLJQDomR·�³�R�Pi[LPR�GH�HVIRUoR�TXH�VH�HVWi�GLVSRVWR�D�HPSUHHQGHU�QR�VHQWLGR�
GH�FRPSOHWDU�XPD�WDUHID�FRP�R�XVR�GH�GHWHUPLQDGR�VLVWHPD� �

6REUH� D�XVDELOLGDGH�GH� VLVWHPDV�� FRQVLGHUHPRV� DLQGD�XP� IDWR�EDVWDQWH� FXULRVR�TXH� WHP�
VLGR�JHUDGR�SHOR�FUHVFHQWH�DSHOR�j�FRQYHUJrQFLD�GLJLWDO��R�GHV HQYROYLPHQWR�GH�DSDUHOKRV�FDGD�YH]�
PHQRUHV��FRQFHQWUDQGR�XP�Q~PHUR�GH�IXQo}HV�DWp�SRXFR�WHPSR�LQLPDJLQiYHO��6mR�RV�FKDPDGRV�
¶SURGXWRV�LQWHOLJHQWHV·��FXMR�H[HPSOR�PDLV�SRSXODU�KRMH�FHUWDPHQWH�VmR�RV�WHOHIRQHV�FHOXODUHV��TXH�
Mi� FRQWDP� FRP� DFHVVR� j� LQWHUQHW�� FkPHUDV� GH� YtGHR� HPEXWLGDV�� MRJRV� HP� WUrV� GLPHQV}HV��
GRZQORDG�H�UHSURGXomR�GH�P~VLFDV�QR�IRUPDWR�03��HWF��+DOO��������VXPDUL]D�TXH�D�UHGXomR�GR�
WDPDQKR�LPS}H�UHVWULo}HV�ItVLFDV�DR�GHVLJQ�GH�LQWHUIDFHV�GRV�WDLV�GLVSRVLWLYRV� ³�ERW}HV�SHTXHQRV�
DOWHUQDQGR� YiULRV� FRPDQGRV�� I H HGEDFN � YLVXDO� OLPLWDGR� HWF��1mR�REVWDQWH��$GDPV� H�+DOO� �������
DUJXPHQWHP�TXH�PHVPR�DV�WHFQRORJLDV�FRP�LQWHUIDFHV�ItVLFDV�VXILFLHQWHPHQWH�JUDQGHV� ³�FRPR�
HP�DOJXQV�WUDQVSRUWHV�S~EOLFRV�H�PiTXLQDV�GH�YHQGD�DXWRPiWLFD� ³�WDPEpP�QmR�HVWmR�LPXQHV�D �
SUREOHPDV� GH� XVDELOLGDGH�� $� HQRUPH� TXDQWLGDGH� GH� IXQo}HV� �PXLWDV� GHODV� WRWDOPHQWH�
GHVQHFHVViULDV�FRQIRUPH�DV�QHFHVVLGDGHV�UHDLV�GR�XVXiULR�FRPXP��TXH�WHQWDP�DJUXSDU �VH�HP�XP�
~QLFR� GLVSRVLWLYR� FRP� OLPLWDo}HV� ItVLFDV� WRUQD �VH� XP� HQWUDYH� j� VXD� IDFLOLGDGH� GH� XWLOL]DomR��
1RUPDQ� ������� VXJHUH� TXH� D� FRPSOH[LGDGH� GH� XVR� DXPHQWD� VHJXQGR� R� TXDGUDGR� GD�
IXQFLRQDOLGDGH�� IHQ{PHQR� TXH� HOH� GHQRPLQD� SRU� FUHHS LQJ� I HD WXULVP �� 1RUPDQ� ������� DLQGD�
HVFODUHFH�TXH�RV�VLVWHPDV�DWXDLV�VmR�JXLDGRV�SHOD�WHFQRORJLD��QmR�SHOR�TXH�DV�SHV VRDV�UHDOPHQWH�
SUHFLVDP�RX�GHVHMDP��,VVR�SRGH�VHU�FRQVWDWDGR�FRP�XPD�VLPSOHV�DQiOLVH�HPStULFD��SRU�H[HPSOR��
VREUH�TXDO�D�SRUFHQWDJHP�GH�LGRVRV�QD�SRSXODomR�GH�FRQVXPLGRUHV�TXH��PHVPR�DGTXLULQGR�XP�
GDTXHOHV�FHOXODUHV�VXSUD �FLWDGRV��XWLOL]D�WRGDV�DV�VXDV�IXQ o}HV�UHJXODUPHQWH� �
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6HQGR�DVVLP��WRGR�R�GHVHQYROYLPHQWR�GH�SURGXWRV�WHFQROyJLFRV�GHYHULD�WHU�VHX�IRFR�HP�
TXHP�� DILQDO�� XWLOL]DUi� HVVDV� WHFQRORJLDV�� 1RUPDQ� H� 'UDSHU� �������� 1RUPDQ� ������� ������ H�
6KQHLGHUPDQ� �������PRVWUDP�TXH��SDUD� VH�HYLWDU�SUREOHPDV�GH�XVD ELOLGDGH��GHVLJQHUV�GHYHULDP�
HPSUHJDU�XPD�DERUGDJHP�HUJRQ{PLFD� ³�RX�FHQWUDGD�QR�XVXiULR�³�HP�VHX�WUDEDOKR�GH�SURMHWR��
(P�WHUPRV�JHUDLV��GHILQH �VH�R�GHVLJQ�FHQWUDGR�QR�XVXiULR��GR�LQJOrV� XVHU� FHQWHUHG� GHV LJQ��FRPR�
XPD�ILORVRILD�RX�PHWRGRORJLD�GH�SURMHWR�SRU �PHLR�GD�TXDO�DV�QHFHVVLGDGHV��GHVHMRV�H�OLPLWDo}HV�
GRV�XVXiULRV�ILQDLV�GH�XP�VLVWHPD�VmR�H[WHQVDPHQWH�FRQVLGHUDGRV�HP�FDGD�HVWiJLR�GR�SURFHVVR�GH�
GHVLJQ��8PD�DERUGDJHP�FHQWUDGD�QR�XVXiULR��FRQIRUPH�HVFODUHFH�+DOO���������HQYROYH�FRQKHFHU�
TXHP�VmR�RV�XVXiULRV�GR�VLVWHPD��TXDLV�VmR�VXDV�TXDOLILFDo}HV��QHFHVVLGDGHV�H�H[SHFWDWLYDV��TXDLV�
VmR�VHXV�REMHWLYRV�H�DV�WDUHIDV�QHFHVViULDV�SDUD�RV�DOFDQoDU��DOpP�GH�FRQKHFHU�RV�DPELHQWHV�ItVLFRV�
H�VRFLDLV�HP�TXH�WDLV�XVXiULRV�H[HFXWDP�VHX�WUDEDOKR� �

(DVRQ��������GHVFUHYH�WUrV�IRUPDV�GH�GHVLJQ�FHQWUDGR�QR�XVXiULR��GHSHQGHQGR�GR�WLSR�GH�
GHVLJQ�HP�GHVHQYROYLPHQWR� �

�
��� *HQpULFR��LVWR�p��GHVLJQ�IHLWR�SDUD �R�XVXiULR��RQGH�R�SDSHO�GR�PHVPR�p�FRPR�VXMHLWR�

QRV�WHVWHV�GH�GHVLJQ�� H �J � �SURGXWRV�GH�FRQVXPR�RX�VRIWZDUH�HP�JHUDO�� �
��� (VSHFtILFR�� RX� VHMD�� GHVLJQ� IHLWR� SHOR � XVXiULR�� RQGH� R� SDSHO� GR� PHVPR� p� FRPR�

SDUWLFLSDQWH� QR� SURFHVVR� GH� GHVLJQ� � H �J � � XPD� DSOLFDomR� GH� VRIWZDUH� SDUD� DWHQGHU�
QHFHVVLGDGHV�HVSHFtILFDV�GH�XPD�FRPSDQKLD�� �

��� $GDSWiYHO�� HP� RXWUDV� SDODYUDV�� GHVLJQ� DGDSWDGR� SH OR � XVXiULR�� RQGH� R� SDSHO� GR�
PHVPR� p� FRQWURODU� FRPR� D� LQWHUIDFH� VH� DSUHVHQWD� H�RX� RSHUD� SDUD� HOH� � H �J � �
LQGLYLGXDOL]DU�D�LQWHUIDFH�SDUD�VLVWHPDV�RSHUDFLRQDLV�HP�FRPSXWDGRUHV�SHVVRDLV�� �

�
2�PHVPR�DXWRU�WDPEpP�GHVFUHYH�XPD�IRUPD�JHQpULFD�GH�GHVLJQ�FHQWUDGR�QR�XVXiULR� �
�
• 3ULPHLUDPHQWH�� DX[LOLD�VH� RV� XVXiULRV� D� DUWLFXODU� VXDV� QHFHVVLGDGHV� FRPR� SDUWH� GRV�

UHTXLV L WRV �JHUDLV�GR�SURGXWR��TXH�VmR�IXQomR�HQWUH�R�FRQWH[WR�HP�TXH�R�SURGXWR�VHUi�
XWLOL]DGR�H�DV�WDUHIDV�SDUWLFXODUHV�D�VHUHP�H[HFXWDGDV� �

• 6HJXQGR��IRUPXODP�VH�YiULDV�RSo}HV�GH�GHV LJQ ��TXH�GHYHP�FRQVLGHUDU�WDQWR�UHVWULo}HV�
WpFQLFDV�FRPR�VRFLDLV� �

• (P�WHUFHLUR�OXJDU��DYDOLD �VH�R�JUDX�HP�TXH�DV�RSo}HV �DWHQGHP�DRV�UHTXLV L WRV ��
�
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(DVRQ� ������� HVFODUHFH� TXH� HVSHFLDOLVWDV� H[WHUQRV� SRGHP� VHU� QHFHVViULRV� SDUD� DMXGDU� D�
LGHQWLILFDU�RSo}HV�GH�GHVLJQ��PDV�TXH�RV�UHTXLVLWRV� SHUWHQFHP �H[FOXVLYDPHQWH�DRV�XVXiULRV��+DOO�
�������HVWHQGH�R�PRGHOR�GH�(DVRQ��VXJHULQGR�TXH� ³�XWLOL]DQGR�VH�SULPHLUDPHQWH� PRFNXSV �GH�
EDL[D� ILGHOLGDGH� GDV� RSo}HV� LQLFLDLV� GH� GHVLJQ� ³� RV� UHVXOWDGRV� GDV� DYDOLDo}HV� FRP� XVXiULRV�
SRGHULDP�UHDOLPHQWDU�XPD�UH �LQVSHomR�GDV�QHFHVVLGDGHV�GHVWHV��$VVLP��EDVHDQGR �VH�HP�TXDOTXHU�
UHYLVmR� GRV� UHTXLVLWRV�� ILGHOLGDGH� H[WUD� VHULD� VHU� DJUHJDGD� jV� �QRYDV�� RSo}HV� GH� GHVLJQ�� (VVDV��
HQWmR��SRGHULDP� VHU� DYDOLDGDV�SRU�XVXiULRV�SDUD� IRUQHFHU� I H HGEDFN � DGLFLRQDO�SDUD�XPD�VHJXQGD�
UHYLVmR�GRV�UHTXLVLWRV�H��VH�QHFHVViULR��XPD�WHUFHLUD�LWHUDomR�GR�SURFHVVR�GH�GHVLJQ� �

3RGH�VH�DUJXPHQWD��QR�HQWDQWR��TXH�LVVR�Mi�RFRUUH�QRV�SURFHVVRV�FOiVVLFRV�GD�(QJHQKDULD�
GH�6RIWZDUH��R�TXH� DFUHVFHQWDULD�� HQWmR�� D�REVHUYDomR�GH�XP D�DERUGDJHP� LWHUDWLYD�FHQWUDGD�QR�
XVXiULR"�+DOO��������UHVSRQGH�D�WDO�TXHVWLRQDPHQWR�OHPEUDQGR�TXH��QD�SUiWLFD��RV� UHTXLV L WRV �GR�
XVXiULR�UDUDPHQWH�VmR�DOWHUDGRV��SRLV�Mi�IRUDP�DFRUGDGRV�HQWUH�R� V WDNHKROGHU �FOLHQWH�H�D�HPSUHVD�
GH�VRIWZDUH�H��SRUWDQWR��QmR�V mR�GLJQRV�GH�UH�H[DPH��PHVPR�VRE�D�OX]�GRV�UHVXOWDGRV�GRV�WHVWHV�
FRP� XVXiULRV�� 3HOR� FRQWUiULR�� WHVWHV� FRP� XVXiULRV� QD� (QJHQKDULD� GH� 6RIWZDUH� WUDGLFLRQDO�
HQYROYHP�GHWHUPLQDU�TXDLV�HQWUH�DV�YiULDV�DOWHUQDWLYDV�GH�GHVLJQ�PHOKRU�DWHQGHP�DRV�UHTXLVLWRV�Mi�
DFRUGDGRV��1R�SUy[LPR�FDStWXOR��WUDWDUHPRV�HVSHFLILFDPHQWH�VREUH�R�FLFOR�GH�SURWRWLSDomR�FRP�
QtYHLV�GH�ILGHOLGDGH� �

'H�DFRUGR�FRP�1LHOVHQ���������R�GHVLJQ�FHQWUDGR�QR�XVXiULR�HVWi�RUJDQL]DGR�HP�HWDSDV�
GH�DQiOLVH�GH�UHTXLVLWRV�GRV�XVXiULRV��HVSHFLILFDomR��SURWRWL SDomR�H�DYDOLDomR� �

�
• $QiOLVH� ³� 2� REMHWLYR� GHVWD� IDVH� p� LGHQWLILFDU� RV� XVXiULRV� ILQDLV� GD� LQWHUIDFH��

HVSHFLILFDQGR� H� HQWHQGHQGR� R� SURFHVVR� SHOR� TXDO� UHDOL]DP� VXD� WDUHID� H� EXVFDQGR�
H[WUDLU�DV�VXDV�QHFHVVLGDGHV��TXH�GHYHP�RULHQWDU�WRGDV�DV�HWDSDV�VHJXLQWHV��$� IDVH�GH�
DQiOLVH�� FRQIRUPH� DILUPD� 1LHOVHQ� �������� WHP� JUDQGH� LPSRUWkQFLD� QR� LQtFLR� GR�
GHVHQYROYLPHQWR�� SRLV� VH� FDUDFWHUL]D� FRPR� D� SULQFLSDO� IRQWH� GH� LQIRUPDomR� SDUD� D�
FRQFHSomR�GR�VLVWHPD� �

• (VSHFLILFDomR�³�$SyV�D�IDVH�GH�DQiOLVH��TXH�HQYROYH�R�HQWHQGLPHQWR�G R�SURFHVVR�H�
GD� DWLYLGDGH� UHDOL]DGD� SHORV� XVXiULRV�� DFRQWHFH� D� HVSHFLILFDomR� GR� VLVWHPD�� $�
HVSHFLILFDomR� GHYH� SHUPLWLU� TXH� R� XVXiULR� DWLQMD� VXDV� PHWDV�� UHDOL]DQGR� WDUHIDV� GH�
PDQHLUD� LQWHUDWLYD� H� SUHFLVD�� 8PD� HVSHFLILFDomR� GHVFUHYH� XP�PRGHOR� GH� LQWHUDomR�
RQGH� R� XVXiULR� XWLOL]D� IXQo}HV� SURYLGDV� SHOR� VRIWZDUH�� YLVXDOL]D� LQIRUPDo}HV� RX�
IRUQHFH�GDGRV�SDUD�R�SUySULR�VLVWHPD� �
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• 3URWRWLSDomR�³�1D�IDVH�GH�SURWRWLSDomR��p�UHDOL]DGD�D�FRQVWUXomR�GH�XPD�LQWHUIDFH�
SULPiULD�� QD� TXDO� SURFXUD �VH� REWHU� XPD� UHSUHVHQWDomR� GRV� F RQFHLWRV�GHVHQYROYLGRV�
QDV�IDVHV�DQWHULRUHV��$�DYDOLDomR�GR�SURWyWLSR�p�UHDOL]DGD�FRP�EDVH�HP�FRQWH[WRV�GH�
XWLOL]DomR�H�GHILQLGD�XWLOL]DQGR �VH�FULWpULRV�GHWHUPLQDGRV�SHOD�HTXLSH�GH�SURMHWR� �

• $YDOLDomR�³�$�DYDOLDomR�GD�LQWHUIDFH�p�XP�LPSRUWDQWH�SDVVR�GR�SURF HVVR�GH�GHVLJQ��
SRLV�p�DWUDYpV�GHOD�TXH�VH�FRQVHJXH�HVWLPDU�R�VXFHVVR�RX�IUDFDVVR�GDV�KLSyWHVHV�GR�
GHVLJQHU�VREUH�D�VROXomR�TXH�HOH�HVWi�SURSRQGR��WDQWR�HP�WHUPRV�GH�IXQFLRQDOLGDGH��
TXDQWR�GH� LQWHUDomR��+DUWVRQ��������DUJXPHQWD�TXH��DLQGD�TXH�R�GHVLJQHU�VH �EDVHLH�
HP�XPD�DERUGDJHP�WHyULFD�H�FRQWH�FRP�D�DMXGD�GH�GLUHWUL]HV��JXLGHOLQHV��H�SULQFtSLRV�
GH�GHVLJQ��p�QHFHVViULR�TXH�HOH�DYDOLH�R�UHVXOWDGR�ILQDO�REWLGR� �

�
0XLWR�HPERUD�D�VLVWHPDWL]DomR�DFLPD�SRVVD��j�SULPHLUD�YLVWD��FDXVDU�DOJXP�WLSR�GH�UHFHLR�

SRU� SDUWH� GH� HPSUHVDV� TXH� Mi� SRVVXHP� VXDV� SUySULDV� PHWRGRORJLDV� GH� GHVHQYROYLPHQWR� GH�
VRIWZDUH� EHP� GHILQLGDV�� R� GHVLJQ� FHQWUDGR� QR� XVXiULR� DSUHVHQWD �VH� QD� UHDOLGDGH� FRPR� XP�
FRQMXQWR�GH� WpFQLFDV�EDVHDGDV�HP�IDWRUHV�KXPDQRV�TXH�SRGHP�H�GHYHP�VHU� LQWHJUDGDV�jTXHODV�
PHWRGRORJLDV�� 3DUD� *RXOG� H� /HZLV� �������� 6KDFNHO� ������� H� *RXOG� �������� XPD� DERUGDJHP�
FHQWUDGD�QR�XVXiULR�HQYROYH�EDVLFDPHQWH�SURFHVVRV�GH�GHVLJQ�SDUWLFLSDWLYR��WHVWHV�FRP�XVXiULRV�H�
GHVLJQ� LWHUDWLYR�� $� VHJXLU�� DSUHVHQWDUHPRV� XPD� VXFLQWD� UHYLVmR� GD� OLWHUDWX UD� D� UHVSHLWR� GH� FDGD�
XPD�GHVVDV�GLPHQV}HV�GR�GHVLJQ�FHQWUDGR�QR�XVXiULR� �
�
�
����'HVLJQ�SDUWLFLSDWLYR�
�
0XLWDV� DERUGDJHQV� GH� GHVLJQ�� SULQFLSDOPHQWH� DTXHODV� XWLOL]DGDV� HP� HVWXGRV� H� SURMHWRV� TXH�
HQYROYHP�HUJRQRPLD��SUHVVXS}HP�TXH�R�SURMHWLVWD�GHWpP�FRQKHFLPHQW R�VXILFLHQWH�SDUD�DJLU�HP�
QRPH�GR�XVXiULR��DSOLFDQGR�FRQFHLWRV�H�SULQFtSLRV�JHUDLV�GHVHQYROYLGRV�H�YDOLGDGRV�SRU�PHLR�GH�
SHVTXLVDV��7DLV�DERUGDJHQV�FDUDFWHUL]DP �VH�FRPR�VHQGR� SDUD �R�XVXiULR��HVWDQGR�VRE�R�HQFDUJR�
GR�GHVLJQHU�GHFLGLU�R�TXH��DILQDO��VHULD�PH OKRU�SDUD�DTXHOH��(QWUHWDQWR��MXVWDPHQWH�FRPR�FUtWLFD�DR�
TXH� IRL� GHVFULWR� DQWHULRUPHQWH�� R� GHVLJQ� SDUWLFLSDWLYR� VXUJLX� FRPR�XPD� DERUGDJHP�GH�SURMHWR�
TXH� EXVFD� HQYROYHU� DWLYDPHQWH� XVXiULRV� ILQDLV� FRPR� FRODERUDGRUHV� QR� SURFHVVR� GH� GHVLJQ��
5RVVRQ�H�&DUUROO��������DILUPDP�TXH��´QR� GHV LJQ� FRRSHUDW LYR� �D OJXPDV� YH]HV� WDPEpP� FKDPDGR�
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GH� GHV LJQ� SDUW L F LSDW LYR� � � XP� VLV W HPD� LQWHUDW LYR� HPHUJH� D WUDYpV� GH� XPD� FRODERUDomR� G LUH WD �
HQWUH �GHV LJQHUV�H �XVXiULRV�HP�SRWHQF LD Oµ��

.XKQ�H�:LQRJUDG��������WHVWHPXQKDP�TXH�DV�PDLRUHV�FRPS DQKLDV�GH�GHVHQYROYLPHQWR�
GH�VRIWZDUH�Mi�FRQVLGHUDYDP�FRPXP�R�FRQKHFLPHQWR�GH�TXH�p�LPSRUWDQWH�SURMHWDU� FRP �R�XVXiULR��
DR� LQYpV� GH� SURMHWDU� SDUD � HOH�� %¡GNHU� ������� GHPRQVWUD� R� TXDQWR� p� HVVHQFLDO� DRV� XVXiULRV�
H[SHULPHQWDU� PDQXDOPHQWH� PRFNXSV � H� SURWyWLSRV�� SDUWLFLSDQGR� DWLYDPHQWH� GR� GHVLJQ� GH�
DSOLFDo}HV�� &RQVLGHUDP�VH� DWHQWDPHQWH� TXHVW}HV� LQHUHQWHV� DR� VHU� KXPDQR�� FRPR� GHVHMRV��
DPELo}HV�� FUHQoDV�� HPRo}HV� HWF��2� REMHWLYR� GHVVD� SUiWLFD� p� JDUDQWLU� TXH� R� SURGXWR�� GD� IRUPD�
FRPR�IRL�SURMHWDGR��DWHQGD�jV�QHFHVVLGDGHV �GH�VHXV�XVXiULRV��WRUQDQGR �VH��DVVLP��XViYHO��'HVLJQ�
SDUWLFLSDWLYR� LPSOLFD� HP� HQYROYHU� XVXiULRV� FRPR� SDUWLFLSDQWHV� QR� WLPH� �HTXLSH�� GH� GHVLJQ��
+DFNRV�H�5HGLVK��������GHIHQGHP�TXH�´ LQF OX LU � XVXiULRV� QR� W LPH� GH� SURM H WR� p � JHUD OPHQWH� XPD�
JUDQGH� LGp LD � TXH� � GH I LQ L W LYDPHQWH � � GHYHU LD � WRUQDU�VH � SDUWH � GH� TXDOTXHU� SURFHVVR� VRI L V W L FDGR�
FHQWUDGR� QR� XVXiULRµ��1D�)LJXUD�����DEDL[R��SRGH�VH�YHU�XP�GRV�ODERUDWyULRV�GH�XVDELOLGDGH�GD�
2UDFOH��HVSHFLDOPHQWH�SUHSDUDGR�SDUD�VHVV}HV�GH�GHVLJQ�SDUWLFLSDWLYR� �

�

�
)LJXUD�����³�/DERUDWyULR�GH�XVDELOLGDGH�GD�2UDFOH��HVSHFLDOPHQWH�
SUHSDUDGR�SDUD�VHVV}HV�GH�GHVLJQ�SDUWLFLSDWLYR��XL �XV �RUDF O H � FRP����

2� HQYROYLPHQWR� HQWUH� XVXiULRV�� FOLHQWHV� H� GHVHQYROYHGRUHV� SDUD� SURMHWDU� XPD� GDGD�
VROXomR� VH� Gi�� QRUPDOPHQWH�� DWUDYpV� GH�ZRUNVKRSV��(VVHV� HQFRQ WURV� VmR� LPSRUWDQWHV� SRU� XPD�
VpULH�GH�UD]}HV��GHQWUH�DV�TXDLV�SDVVDPRV�D�FLWDU� �

�
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• 8VXiULRV�JDQKDP�YR]�QR�SURFHVVR�GH�GHVLJQ��R�TXH�DXPHQWD�D�SUREDELOLGDGH�GH�VH�
JHUDU�XP�GHVLJQ�FRP�JUDQGH�XVDELOLGDGH� �

• 3HUPLWH�VH�TXH�FRODERUDGRUHV�WpFQLFRV�H�QmR �WpFQLFRV�SRVVDP�SDUWLFLSDU�LJXDOPHQWH� �
• 9LDELOL]D�VH�XP�IyUXP�SDUD�WUDWDU�VREUH�WySLFRV�GH�LQWHUHVVH�JHUDO� �
• 8WLOL]DP�VH�WpFQLFDV�TXH�SRGHP�VHU�IDFLOPHQWH�DSUHQGLGDV�H�DSOLFDGDV�HP�DWLYLGDGHV�

IXWXUDV�GHQWUR�GD�HPSUHVD� �
�
&RPR�SDUWH�HVVHQFLDO�QR�SURFHVVR�GHVLJQ�FHQWUDGR�Q R�XVXiULR��R�GHVLJQ�SDUWLFLSDWLYR�GHYH�

VHU�DSOLFDGR�GHVGH�DV�IDVHV�GH�FRQFHSomR�H�SURMHWR�GH�VRIWZDUH��QRWDGDPHQWH�QDV�HWDSDV�LQLFLDV�GH�
HOLFLWDomR� GH� UHTXLVLWRV�� .XKQ� H� :LQRJUDG� ������� DSRQWDP� TXH� DV� SHVTXLVDV� VREUH� GHVLJQ�
SDUWLFLSDWLYR�WrP�GHVHQYROYLGR�XPD�YDULHGDGH�GH�WpFQLFDV�QR�VHQWLGR�GH�IDFLOLWDU�D�FRPXQLFDomR�
GDV� SRVVLELOLGDGHV� GH� QRYDV� WHFQRORJLDV� DRV� XVXiULRV� ILQDLV�� 5REHUWVRQ� ������� H[SOLFD� TXH� R�
VXFHVVR� HP� WDO� FRPXQLFDomR� UHSUHVHQWD� R� IDWRU �FKDYH� SDUD� XPD� HOLFLWDomR� FRQVLVWHQWH� FRP�
XVXiULRV�H��VRE�R�SRQWR�GH�YLVWD�GHVWHV��D�DXWRUD�FODVVLILFD�RV�UHTXLVLWRV�HP� �

�
• &RQVFLHQWHV�³�e�R�WLSR�GH�UHTXLVLWR�FRP�PDLRU�SUREDELOLGDGH�GH�VHU�PHQFLRQDGR�

SHOR�XVXiULR��e�DOJR�SDUD�R�TXH�HOH�HVWi�SDUWLFXODU�H�FRQVFLHQWHPHQWH�DWHQWR�� H �J � �´HX�
TXHUR� TXH� D� QRYD� FkPHUD� FD LED� QR� PHX� EROVR� � W L UH � IRWRJUD I LDV� G LJ L WD LV � H � SRVVXD�
XPD�EDWHU LD �FRP�DXWRQRPLD�PDLRUµ���

• ,QFRQVFLHQWHV�³�e�XP�UHTXLVLWR�QRUPDOPHQWH�QmR�FRPXQLFDGR�SHOR�XVXiULR��SRLV�
HVWH�QmR�VDEH�TXH�SUHFLVD�GHOH��8PD�UD]mR�SDUD�WDO�VLWXDomR�SRGHULD�VHU�R�XVXiULR�HVWDU�
WmR�DFRVWXPDGR�HP�WHU�D�IXQFLRQDOLGDGH�VDWLVIHLWD�TXH�HOH�QmR�PDLV� LPDJLQD�TXH�HOD�
VHMD�XP�UHTXLVLWR��H �J � �R�XVXiULR�SRGH�QmR�PHQFLRQDU�j�HTXLSH�GH�SURMHWR�VHX�GHVHMR�
GH�TXH�D�QRYD�FkPHUD�UHERELQH�R�ILOPH�TXDQGR�D�~OWLPD�IRWRJUDILD�IRU�WLUDGD���2XWURV�
PRWLYRV� VHULDP�� R� XVXiULR� SUHVVXS}H� TXH� WRGRV� RV� GHPDLV� QD� HTXLSH� SRVVXHP� R�
PHVPR�FRQKHFLPHQWR�VREUH�R�GRPtQLR�TXH�HOH��SRU�UHFHLR�GH�VXEHVWLPDU�R�GHVLJQHU��
PXLWDV�YH]HV�p�GLItFLO�DR�XVXiULR�H[SOLFDU�DEVROXWDPHQWH�WRGRV�RV�GHWDOKHV�VREUH�DOJR�
TXH�HOH�FRQKHFH�EHP�HWF��

• ,QVRQKiYHLV�³�6mR�RV�UHTXLVLWRV�TXH�R�XVXiULR�QmR�FRPXQLFD�SRU�DFUHGLWDU�TXH�HOHV�
VmR�LPSRVVtYHLV�GH�VHUHP�GHVHQYROYLGRV�RX�SRU�QmR�ID]HUHP�LGpLD�GR�TXH�VHULD�WHU�R�
SURGXWR�HP�PmRV�H�H[SHULPHQWDU� HVVD�QRYD� WHFQRORJLD� � H �J � �R�XVXiULR�SRGH�SHQVDU�



)L O L S H �/HY L � ����� � &DStWXOR���³�'HVLJQ�FHQWUDGR�QR�XVXiULR 

3UR W R W L S D o mR � U i S L GD �QR � F L F O R � G H � G H V L J Q � L W H U D W L Y R � G H � D S O L F D o } H V �PX O W LP tG L D � SD U D � I R UPD omR � G H � S U R I H V V R U H V � 3iJLQD��� 

´QmR� YRX� VHTXHU� PHQFLRQDU� TXH� HX� JRVWDULD � TXH� D� QRYD� FkPHUD� IRVVH � j � SURYD� GH�
iJXD� �SRLV �VH L �TXH� L VVR�QmR�p �SRVV tYH O �GH�VHU � I H L WRµ���

�
5REHUWVRQ� ������� DUJXPHQWD� TXH�� HPERUD� D� HQWUHYLVWD� VHMD� VHP� G~YLGDV� D� WpFQLFD�PDLV�

XWLOL]DGD�HP�VHVV}HV�GH�GHVLJQ�SDUWLFLSDWLY R�H�~WLO�HP�PXLWDV�VLWXDo}HV��HOD�QmR�FRQVHJXH�WUD]HU�j�
WRQD�WRGRV�RV�WLSRV�GH�UHTXLVLWRV�GR�XVXiULR��$�DXWRUD�DLQGD�H[SOLFD�D�PHOKRU�XWLOL]DomR��HP�FDGD�
WLSR�GH�FHQiULR��GDV�WpFQLFDV�FRQVDJUDGDV�QD�OLWHUDWXUD�SDUD�HOLFLWDomR�GH�UHTXLVLWRV��GHQWUH�HODV� �

�
• $EVWUDomR��
• $SUHQGL]DJHP��
• %UDLQVWRUPLQJ��
• 0DSDV�PHQWDLV��
• 0RGHORV�GH�VLPXODomR� �
• $UTXHRORJLD�GH�VLVWHPDV� �
• *UDYDo}HV�FRP�YtGHR� �
• 3RQWRV�GH�YLVWD��
�
1LHOVHQ��������OLVWD�R�GHVLJQ�SDUWLFLSDWLYR�FRPR�R�TXDUWR�HVWiJLR�HP�VHX�PRGHOR�GH�FLFOR �

GH�YLGD�GD�(QJHQKDULD�GH�8VDELOLGDGH�H�HQIDWL]D�D�QHFHVVLGDGH�FUXFLDO�TXH�RV�SURMHWLVWDV�WrP�GH�
WHU�DFHVVR�D�XPD�TXDQWLGDGH�DGHTXDGD�GH�XVXiULRV�UHSUHVHQWDWLYRV��SHVVRDV�TXH�UHDOPHQWH�HVWDUmR�
XWLOL]DQGR� R� VLVWHPD��2� DXWRU� FLWD� TXH�PHVPR� JHUHQWHV� EHP �LQWHQFLRQDGRV� QmR� VXEVWLWXHP� RV�
XVXiULRV�QR�GHVLJQ�SDUWLFLSDWLYR��SRLV�HOHV�JHUDOPHQWH�GHVFRQKHFHP�RV�WySLFRV�H[DWRV�FRP�TXH�RV�
XVXiULRV� VH�GHSDUDP�HP�VHX� WUDEDOKR�FRWLGLDQR�� DOpP�GH� WHUHP�FDUDFWHUtVWLFDV�GLIHUHQWHV� ³�HP�
PXLWRV� DVSHFWRV� ³� GDTXHODV� SUHVHQWHV� QRV� XVXiULRV� UHDLV�� )UHT�HQWHPH QWH�� XVXiULRV� TXH�
FRODERUDP� HP� ZRUNVKRSV� GH� GHVLJQ� SDUWLFLSDWLYR� OHYDQWDP� TXHVW}HV� jV� TXDLV� R� WLPH� GH�
GHVHQYROYLPHQWR�SHUPDQHFLD�FRPSOHWDPHQWH�DOKHLR��R�TXH�SRGH�VHU�HVSHFLDOPHQWH�FRPSURYDGR�
QR�TXH�GL]�UHVSHLWR�D�PDO �HQWHQGLGRV�HP�SRWHQFLDO�HQWUH�DV�UHDLV� WDUHIDV�UHDOL]DGDV�SHORV�XVXiULRV�
H� R� PRGHOR� TXH� RV� GHVHQYROYHGRUHV� WrP� GDV�PHVPDV� ³� DFUHVFHQWD�1LHOVHQ� �������� 8VXiULRV�
SDUWLFLSDQWHV�GHQWUR�GH�XP�SURFHVVR�GH�GHVLJQ�VmR�SRU�YH]HV�GHQRPLQDGRV�GH� ¶HVSHFLDOLVWDV�QR�
GRPtQLR·��VXE MHF W �PDWWHU �H[SHUWV ��RX�60(V���

$� ILP� GH� VH� REWHU� R� Pi[LPR� GH� EHQHItFLRV� FRP� R� HQYROYLPHQWR� GR� XVXiULR� QHVVH�
SURFHVVR��GHYHP�VHU�DSUHVHQWDGDV�D�HOH�VXJHVW}HV�GH�GHVLJQ�GR�VLVWHPD�GH�XPD�IRUPD�TXH�FRQVLJD�
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HQWHQGHU�� 1mR� p� UHVSRQVDELOLGDGH� GRV� XVXiULRV� LQYHQWDU� RSo}HV� GH� GHVLJQ�� H� VLP� UHD JLU� D� HODV�
FRQIRUPH�DV�GHVDSURYH�RX�SHUFHEDP�TXH�QmR�IXQFLRQDUmR�QD�SUiWLFD� ³�WDUHID�QD�TXDO��VDOLHQWH �
VH�� VmR� ERQV� FRPR� QLQJXpP�� 3RQGR� GH� ODGR� RV� QXPHURVRV� YROXPHV� FRP� HVSHFLILFDo}HV� GH�
VLVWHPDV�� GHYHP�VH� HPSUHJDU� UHSUHVHQWDo}HV� FRQFUHWDV� H� YLVtYHLV� GH� GH VLJQ� SDUD� HVVD� SURSRVWD��
SUHIHUHQFLDOPHQWH�QD�IRUPD�GH�SURWyWLSRV�GH�EDL[D�ILGHOLGDGH��TXH�VHUmR�GLVFXWLGRV�HP�PDLRUHV�
GHWDOKHV� QR� FDStWXOR� ���� 1mR� REVWDQWH�� 1LHOVHQ� ������� DLQGD� QRV� DOHUWD� ³� WUDWDQGR�
HVSHFLILFDPHQWH�GH�SURMHWRV�GH�GHVHQYROYLPHQWR�PDLRUHV� H�PDLV�GHPRUDGRV�³�VREUH�R�SHULJR�GH�
FRQILDU� GHPDLV� QDV� LQIRUPDo}HV� REWLGDV� D� SDUWLU� GH� XP�SHTXHQR� JUXSR�GH� XVXiULRV� TXH� QXQFD�
PXGD��2�DXWRU�UHFRPHQGD�TXH��HP�WDLV�SURMHWRV��GHYD�KDYHU�SHULRGLFDPHQWH�XPD�PXGDQoD�GRV�
XVXiULRV� TXH� FRODERUDP� QR� SURFHVVR� GH� GH VLJQ� SDUWLFLSDWLYR�� SRLV�� j�PHGLGD� TXH� DXPHQWD� VHX�
HQYROYLPHQWR�QR�GHVHQYROYLPHQWR�GR�VLVWHPD��HOHV�VH�WRUQDP�PHQRV�UHSUHVHQWDWLYRV�FRP�UHODomR�
j�SRSXODomR�PpGLD�GH�XVXiULRV��1RYRV�XVXiULRV�SDUWLFLSDQGR�QR�SURFHVVR�GH�GHVLJQ�WHUmR�PDLRU�
SUREDELOLGDGH�GH�TXHVWLRQDU�SRWHQFLDLV�SUREOHPDV��YLVWR�TXH�QmR�FRQKHFHUmR�D�KLVWyULD�GDTXHOH�
SURMHWR��HQWUHWDQWR��FHUWDPHQWH�Ki�XP� W UDGH�RI I �D�VHU�FRQVLGHUDGR�HQWUH�R�Q~PHUR�GH�PXGDQoDV�H�
R�WHPSR�UHTXHULGR�SDUD�H[SOLFDU�R�SURMHWR�D�QRYDV�SHVVRDV�FRODERUDQGR�FRP�R�WLPH��$FUH VFHQWD�
VH� TXH� D� SDUWLFLSDomR� GH� XVXiULRV� QR� SURFHVVR� GH� GHVLJQ� SRGH� VHU� PHGLGD� VHJXQGR� TXDWUR�
GLPHQV}HV��

�
• /LEHUGDGH�GH�LQWHUDomR�FRP�RV�GHVLJQHUV� �
• 1tYHO�GH�HQYROYLPHQWR�QR�SURFHVVR� �
• (VFRSR�GD�SDUWLFLSDomR�QR�VLVWHPD�WRWDO�VHQGR�SURMHWDGR� �
• *UDX�GH�FRQWUROH� VREUH�GHFLV}HV�GH�SURMHWR� �
�
0DV� DOJXpP�SRGHULD�� FRPR� ID]�)XUQLYDO� �������GH� IRUPD� UHWyULFD��TXHVWLRQDU��´ SRU� TXH�

XPD� HPSUHVD� HVFR OKHU LD � XPD� PHWRGRORJLD � FRP� D� SDUW L F LSDomR� GRV� XVXiULRV � � TXDQGR� Mi � IR L �
FRPSURYDGR� TXH� HVVDV� PHWRGRORJLDV� GH� GHV LJQ � � FRPR� FRQFHQWUDP� RV� HV IRUoRV� QDV� IDVHV � GR�
FRPHoR� GR� F L F OR�GH�YLGD � >LVWR� p�� D� GHWHUPLQDomR�GRV� UHTXLVLWRV@ � VmR� PDLV� FDUDV� H � SURORQJDP� R�
SURFHVVR� GH� GHV LJQ"µ� �S�� ���� 6HJXQGR�0DQWHL� H� 7HRUH\� �������� RV� FXVWRV� H[WUDV� GHFRUULGRV� GD�
SDUWLFLSDomR�GH�XVXiULRV� UHSUHVHQWDWLYRV�Q R�SURFHVVR�GH�GHVLJQ�VmR�UHFXSHUDGRV�SRVWHULRUPHQWH�
QD�DFHLWDomR�H�FRQVHT�HQWH�XVR�HIHWLYR�GR�VLVWHPD�SHORV�XVXiULRV��H� LVWR�SDUWLFXODUPHQWH�RFRUUH�
TXDQGR�R�VLVWHPD�VHUi�XWLOL]DGR�SRU�FHP�RX�PDLV�XVXiULRV� �

)XUQLYDO��������UHVVDOWD�TXH��TXDQWR�DR�GHVHQYROYL PHQWR�GH�QRYRV�VLVWHPDV��D�LJQRUkQFLD�
GD�SRVVLELOLGDGH�GH�XVXiULRV�SDUWLFLSDUHP�H�FRQWULEXtUHP�FRP�HVWH�SURFHVVR�PXLWR�SURYDYHOPHQWH�
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UHVXOWDUi� HP� XVXiULRV� LQVDWLVIHLWRV� H�� SRU� FRQVHT�rQFLD�� HP�EDL[D� SURGXWLYLGDGH� H� TXDOLGDGH� GH�
WUDEDOKR�� $� DXWRUD� GHIHQGH� D LQGD� TXH�� UHFRUGDQGR�QRV� GR� IDWR� GH� TXH� WRGR� VLVWHPD� p� XPD�
HQWLGDGH� VRFLRWpFQLFD� ³� QmR� DSHQDV� FRP� VHX� ODGR� WpFQLFR��PDV� WDPEpP� FRP� VHX� ODGR� VRFLDO�
�KXPDQR��� R� GHVLJQ� SDUWLFLSDWLYR� DSUHVHQWD �VH� FRPR� R� FDPLQKR� PDLV� QDWXUDO� H� KROtVWLFR� QR�
GHVHQYROYLPHQWR�GH�QRYDV� WHFQRORJLDV��&RROH\� ������� MXVWLILFD� D�SUiWLFD�GR�GHVLJQ�SDUWLFLSDWLYR�
FRP� D� VHJXLQWH� FRORFDomR�� ´ DV� GHF L V}HV � TXH� WRPDPRV� FRP� UHVSH L WR� DR� GHVHQYROYLPHQWR�
WH FQROyJL FR� GXUDQWH� RV� SUy[LPRV� F LQFR� RX� GH]� DQRV� WHUmR� SURIXQGRV� H I H L WRV � QR� PRGR� FRPR�
QRVVD� VRF L HGDGH� VH � GHVHQYROYH � � FRPR� RV� VHUHV � KXPDQRV� VH � UH ODF LRQDP� FRP� DV� PiTXLQDV� H � XQV�
FRP� RV� RXWURV � � QD� UH ODomR� HQWUH � VHUHV � KXPDQRV� � QR� DPELHQWH � TXH� H O HV � FRQVWUX tUHP� H� QD�
SUySULD �QDWXUH]Dµ��S�������
�
�
����7HVWHV�FRP�XVXiULRV�
�
0XLWRV�PpWRGRV�SDUD�DYDOLDomR�GH�XVDEL OLGDGH�HP�LQWHUIDFHV�HP�TXH�D�SDUWLFLSDomR�GR�XVXiULR�QmR�
p�QHFHVVDUi�WrP�VLGR�GHVHQYROYLGRV�H�DSOLFDGRV�QR�PHUFDGR�GH�VRIWZDUH��FRPR�p�R�GRV�FKHFNOLVWV�
GH�XVDELOLGDGH�EDVHDGRV�HP�JXLGHOLQHV�H�GD�DYDOLDomR�KHXUtVWLFD�SRU�HVSHFLDOLVWDV�HP�XVDELOLGDGH��
6HJXQGR� 1LHOVHQ� �������� RV� SUREOHPDV� GH� XVDELOLGDGH� GHWHFWDGRV� SRU� HVVHV� PpWRGRV� VHULDP�
PHOKRU�HVWLPDGRV�VRE��SHOR�PHQRV��XP�SHTXHQR�Q~PHUR�GH�REVHUYDo}HV�GH�XVXiULRV�UHDLV��3DUD�D�
ILORVRILD�GH�GHVLJQ�FHQWUDGR�QR�XVXiULR��RV�WHVWHV�FRP�XVXiULRV�VmR�VLPSOHVPHQWH �LQVXEVWLWXtYHLV��
UHYHODQGR�VH� FRPR� XPD� GDV� SUiWLFDV� PDLV� UHFRPHQGDGDV� H� HVWXGDV� SHOD� (QJHQKDULD� GH�
8VDELOLGDGH��SRLV�HOHV�IRUQHFHP�LQIRUPDomR�GLUHWD�VREUH�FRPR�DV�SHVVRDV�XWLOL]DP�R�FRPSXWDGRU�
H�TXDLV�RV�SUREOHPDV�H[DWRV�FRP�TXH�HODV�VH�GHSDUDP�QDV�LQWHUI DFHV�VRE�WHVWH��

'H� IRUPD� EDVWDQWH� VLPSOHV�� D� (QJHQKDULD� GH� 8VDELOLGDGH� GHILQH� WHVWHV� HQYROYHQGR�
XVXiULRV�FRPR�XPD�IDPtOLD�GH�PpWRGRV�TXH�DYDOLDP�LQWHUIDFHV�JUiILFDV�DWUDYpV�GD�FROHWD�GH�GDGRV�
UHDOL]DGD�D�SDUWLU�GD�REVHUYDomR�GH�SHVVRDV�QR�XVR�UHDO�GRV�VLVW HPDV��5XELQ��������DILUPD�TXH�R�
WHVWH�GH�XVDELOLGDGH�p�XP�SURFHVVR�QR�TXDO�SDUWLFLSDQWHV�UHSUHVHQWDWLYRV�DYDOLDP�R�JUDX�HP�TXH�
XP�SURGXWR� VH� HQFRQWUD� HP� UHODomR� D� FULWpULRV� HVSHFtILFRV�GH�XVDELOLGDGH��7HVWHV� FRP�XVXiULRV�
HQYROYHP� RV� PHVPRV� FRPR� VXMHLWRV� QD � DYDOLDomR� GH� FRQFHLWRV� GH� GHVLJQ� H� PRFNXSV � GHVGH� R�
LQtFLR�GR�SURFHVVR�GH�GHVLJQ� �

1LHOVHQ��������DGYHUWH�TXH�WHVWHV�FRP�XVXiULRV�GHYHP�SUH]DU�SRU�GRLV�SRQWRV�SULQFLSDLV��
FRQILDELOLGDGH� H� YDOLGDGH��2� SULPHLUR� GHOHV� HVWi� UHODFLQDGR� j� TXHVWmR� GH� TXH�� FDVR� R� W HVWH� VHMD�
UHSHWLGR��RV� UHVXOWDGRV�REWLGRV� VHUmR�RV�PHVPRV� ³�R�TXH�VH� WRUQD�XP�SUREOHPD�FUXFLDO��YLVWR�
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TXH� HQFRQWUDPRV� HQRUPHV� GLIHUHQoDV� LQGLYLGXDLV� HQWUH� XVXiULRV��2� DXWRU� GHPRQVWUD�� FRQWXGR��
TXH� DOJXP � GDGR� VREUH� R� FRPSRUWDPHQWR� GRV� XVXiULRV� p� VHPSUH� PHOK RU� GR� TXH� QHQKXP ��
HQTXDQWR� /DQGDXHU� �����D�� ����E�� FRPSURYD� TXH� LQWHUYDORV� GH� FRQILDQoD� ³� TXH� SRGHP� VHU�
HVWLPDGRV�DWUDYpV�GH�WHVWHV�HVWDWtVWLFRV�SDGUmR� ³�VmR�LPSRUWDQWHV�VH�D�HVFROKD�HQWUH�GXDV�RSo}HV�
GH�GHVLJQ�QmR�HVWi�EDVHDGD�DSHQDV�HP�TXDO�p�D�PHOKRU��P DV�WDPEpP�R�TXmR �PHOKRU�HOD�p��

2� VHJXQGR�SRQWR� D� VHU� FRQVLGHUDGR� HP�XP� WHVWH�FRP�XVXiULRV�p� VXD�YDOLGDGH��RX� VHMD��
SURYDU�PHWRGRORJLFDPHQWH�TXH�HOH�PHGH�DOJR�UHOHYDQWH�SDUD�D�XVDELOLGDGH�GH�SURGXWRV�UHDLV�HP�
XVR� UHDO� IRUD� GR� ODERUDWyULR�� &RQIRUPH� DSRQWD� 1L HOVHQ� �������� SUREOHPDV� WtSLFRV� GH� YDOLGDGH�
HQYROYHP� WHVWHV� FRP� XVXiULRV� QmR �UHSUHVHQWDWLYRV�� WDUHIDV� HUUDGDV�� QmR� LQFOXLU� UHVWULo}HV� GH�
WHPSR�H�LQIOXrQFLD�VRFLDO� �

2� DXWRU� FODVVLILFD� DV� DYDOLDo}HV� GH� LQWHUIDFHV� HP�GRLV� JUXSRV�� IRUPDWLYDV� RX� VRPDWLYDV��
WHQGR�HP�YLVWD�TXH�D�SURSRVWD�GR�WHVWH�GHYH�HVWDU�FODUD��$V�IRUPDWLYDV�VmR�DTXHODV�IHLWDV�GXUDQWH�
R�SURFHVVR�GH�GHVLJQ��SHUPLWLQGR�TXH�VH�LGHQWLILTXH�H�VHMD�VROXFLRQDGR�XP�SUREOHPD�GH�LQWHUDomR�
DQWHV�TXH�R�GHVHQYROYLPHQWR�GH�XPD�FHUWD�DSOLFDomR�HVWHMD�FRQFOXtG R��RX�DWp�PHVPR�DQWHV�GH�VHU�
LPSOHPHQWDGD�� $V� DYDOLDo}HV� VRPDWLYDV�� SRU� VXD� YH]�� DQDOLVDP� R� SURGXWR� GH� VRIWZDUH� Mi�
WHUPLQDGR�� 1LHOVHQ� ������� OLVWD� XPD� VpULH� GH� WySLFRV� TXH� GHYHP� VHU� FRQVLGHUDGRV� QR�
SODQHMDPHQWR�GH�XP�WHVWH�FRP�XVXiULR�� H �J � �TXDLV�RV�REMHWLYRV�GR�WHVWH��TXDQWR�WHPSR�HVSHUD �VH�
TXH� GXUH� FDGD� VHVVmR�� TXH� DSDUDWR� WHFQROyJLFR� VHUi� QHFHVViULR�� TXDLV� WDUHIDV� RV� XVXiULRV� VHUmR�
VROLFLWDGRV�D�H[HFXWDU�HWF����DSUHVHQWD�YDULiYHLV�TXH�LQIOXHQFLDP�R�RUoDPHQWR�GRV�WHVWHV�H�GLVFRUUH�
VREUH�D�LPSRUWkQFLD�GH�V H�DYDOLDU�WHVWHV�SLORWR�DQWHFLSDGDPHQWH��1D�)LJXUD�����DEDL[R��SRGHPRV�
YHU�XP�H[HPSOR�GH�ODERUDWyULR�SDUD�WHVWHV�FRP�XVXiULRV��1LHOVHQ�1RUPDQ�*URXS�� �

�

�
)LJXUD�����³�/DERUDWyULR�GH�XVDELOLGDGH�GR�1LHOVHQ�1RUPDQ�*URXS��
HVSHFLDOPHQWH�SUHSDUDGR�SDUD�WHVWHV�FRP�XVXiULRV��ZZZ�XVH L W � FRP���
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�
8PD�HWDSD�GH�VXPD�LPSRUWkQFLD�HP�XP�WHVWH�GH�DYDOLDomR�GH�XVDELOLGDGH�p� LGHQWLILFDU�H�

UHFUXWDU� XVXiULRV� UHSUHVHQWDWLYRV� GR� VLVWHPD��)HUUHLUD� ������� DILUPD� TXH� GHWHUPLQDU� R�SHUILO� GR�
XVXiULR� WtSLFR� ³�DOJXpP�TXH� UHSUHVHQWH� XPD�Pp GLD� GRV� XVXiULRV� ILQDLV� ³�DX[LOLD� D� HTXLSH�GH�
GHVHQYROYLPHQWR�D�WHU�D�UHSUHVHQWDomR�GH�XP�XVXiULR�SDUD�R�TXDO�R�VLVWHPD�HVWi�VHQGR�SURMHWDGR��
6HJXQGR� D� DXWRUD�� DV� LQIRUPDo}HV� QHFHVViULDV� SDUD� VH� GHWHUPLQDU� R� SHUILO� GR� SDUWLFLSDQWH� GRV�
WHVWHV� SRGHP� VHU� HQFRQWUDGDV� QD� HVSHFLILFDomR� IXQFLRQDO�� HP� DQiOLVHV� H� HVWXGRV� UHDOL]DGRV� QR�
PHUFDGR��MXQWR�DR�JHUHQWH�GR�SURGXWR��DQiOLVH�GH�JUXSR�H�SDGU}HV�FRPSHWLWLYRV��$OJXPDV�YH]HV��
RV� LQGLYtGXRV�H[DWRV�TXH�XWLOL]DUmR�R�VLVWHPD�SRGHP�VHU�LGHQWLILFDGRV��SRU�H[HPSOR��QR�FDV R�GH�
VRIWZDUHV� TXH� VmR� GHVHQYROYLGRV� LQWHUQDPHQWH� HP� XPD� FRPSDQKLD� SDUD� XVR� HP� XP� GDGR�
GHSDUWDPHQWR� GDTXHOD� HPSUHVD�� $� ILJXUD� ���� DEDL[R� UHWUDWD� XP� WHVWH� GH� XVDELOLGDGH� FRP�
HVWXGDQWHV�QR�,'($�/DE��GD�8QLYHUVLGDGH�GH�0HOERXUQH� �

�

�
)LJXUD�����³�7HVWH�GH�XVDELOLGDGH�QR�,'($�/DE�FRP�HVWXGDQWHV�
GD�8QLYHUVLGDGH�GH�0HOERXUQH��LGHD ODE�G LV �XQLPHOE � HGX�DX����

4XDQWR�j�H[SHULrQFLD�QR�XVR�GD�WHFQRORJLD��1LHOVHQ��������DILUPD�TXH�D�JUDQGH�PDLRULD�
GDV�LQWHUIDFHV�JUiILFDV�SUHFLVDP�VHU�WHVWDGDV�FRP�XVXiULR�QRYDWRV��DR�SDVVR �TXH�WHVWHV�GH�PXLWRV�
RXWURV� VLVWHPDV�GHYHP�WDPEpP�UHFUXWDU�XVXiULRV�PDLV�H[SHULHQWHV��$�GHWHUPLQDomR�GR�Q~PHUR�
GH�SDUWLFLSDQWHV�p� LQIOXHQFLDGD�SHOR�JUDX�GH�FRQILDQoD�TXH�VH�GHVHMD�DWLQJLU��SHOD�TXDQWLGDGH�GH�
UHFXUVRV�GLVSRQtYHLV�SDUD�HVWDEHOHFHU�H�FRQGX]L U�R�WHVWH��SRU�XPD�DQiOLVH�GR�WLSR�GH�SDUWLFLSDQWHV�
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H�SHOR� WHPSR�HVWLPDGR�GH�GXUDomR�GD�VHVVmR�GH�WHVWH�� �1LHOVHQ�H�/DQGDXHU��������DUJXPHQWDP�
TXH�� D� SDUWLU� GRV� WHVWHV� FRP� R� TXLQWR� XVXiULR�� RV� REVHUYDGRUHV� FRPHoDUmR� D� FRQVWDWDU�
UHSHWLGDPHQWH� RV� PHVPRV� SURE OHPDV� GH� XVDELOLGDGH� H� QmR� DSUHQGHUmR� PXLWDV� FRLVDV� QRYDV��
(QWUHWDQWR��VH�R�REMHWLYR�GR�WHVWH�p�YDOLGDU�UHVXOWDGRV�HVWDWtVWLFRV��)HUUHLUD��������DILUPD�TXH�VHUi�
QHFHVViULD� XPD� TXDQWLGDGH� PDLRU� GH� SDUWLFLSDQWHV�� D� ILP� GH� VH� REWHUHP� SURSULHGDGHV� H�
JHQHUDOL]Do}HV�VREUH�XPD�SRSXODomR�HVSHFtILFD��7HVWHV�FRP�XVXiULRV�SRVVXHP�JHUDOPHQWH�TXDWUR�
HVWiJLRV�WtSLFRV��

�
��� 3UHSDomR�³�'HYH�VH� HVWDU� DVVHJXUDGR� TXH� D� VDOD� �RX� ODERUDWyULR�� GH� WHVWHV� HVWHMD�

SUHSDUDGD� SDUD� R� H[SHULPHQWR�� R� FRPSXWDGRU� HVWHMD� QR� HVWDGR� LQLFLDO� TXH� I RL�
HVSHFLILFDGR�QR�SODQR�GH�WHVWHV�H�TXH�WRGR�R�UHVWDQWH�GR�PDWHULDO�GH�WHVWHV��LQVWUXo}HV�
H� TXHVWLRQiULRV� HVWHMDP� GLVSRQtYHLV�� 3DUD� VH� HYLWDU� GLVFRQIRUWR� H� FRQIXVmR� QRV�
XVXiULRV��HVWD�SUHSDUDomR�GHYH�VHU�FRPSOHWDGD�DQWHV�GD�FKHJDGD�GRV�PHVPRV� �

��� ,QWURGXomR�³�1HVWH�HVWiJLR��R�FRQGXWRU�GR�WHVWH�VD~GD�R�XVXiULR�H�OKH�IRUQHFH�XPD�
EUHYH� H[SOLFDomR� VREUH� R� SURSyVLWR� GR� WHVWH�� EHP� FRPR� LQVWUXo}HV� VREUH� FRPR�
XWLOL]DU� R� HTXLSDPHQWR�� FDVR� QmR� VHMD� IDPLOLDU� D� HOH�� 1LHOVHQ� ������� DSRQWD� DOJXQV�
SRQWRV�HVVHQFLDLV�TXH�GHYHP�VHU�H[SOLFDGRV�DR�XVXiULR�QHVWD�HWDSD��GHQWUH�HOHV� �
²� 2�SURSyVLWR�GR�WHVWH�p�DYDOLDU�R�VRIWZDUH��QmR�R�XVXiULR� �
²� 1mR�KRXYH�HQYROYLPHQWR�GLUHWR�GR�FRQGXWRU�GR�WHVWH�QD�FRQVWUXomR�GR�VLVWHPD�

D�VHU�DYDOLDGR��SHUPLWLQGR�TXH�R�XVXiULR�SRVVD� IDODU� OLYUHPHQWH�H�VH P�VH�VHQWLU�
FRQVWUDQJLGR�� &DVR� R� FRQGXWRU� WHQKD� SURMHWDGR� R� VLVWHPD�� UHFRPHQGD �VH� TXH�
HVWH�IDWR�QmR�VHMD�PHQFLRQDGR�QR�VHQWLGR�GH�VH�HYLWDU�R�HIHLWR�RSRVWR� �

²� 2V� UHVXOWDGRV� GR� WHVWH� VHUmR� XWLOL]DGRV� SDUD� PHOKRUDU� R� VRIWZDUH�� WDO� TXH� R�
VLVWHPD�D�VHU�HQWUHJXH�HYHQWXDOPHQWH�VHUi�GLIHUHQWH�GR�TXH�HVWi�VRE�WHVWH� �

²� 2�WHVWH�p�YROXQWiULR�H�R�XVXiULR�SRGHUi�GHVLVWLU�GHOH�D�TXDOTXHU�PRPHQWR� �
²� 2V�UHVXOWDGRV�GRV�WHVWHV�VHUmR�PDQWLGRV�HP�VLJLOR�H�QmR�VHUmR�GH�XPD�PDQHLUD�

TXH�VH�SRVVD�LGHQWLILFDU�WHVWHV�LQGLYLGXDLV�SRU�TXHP� TXHU�TXH�VHMD��
²� ([SOLFDo}HV�PDLV�GHWDOKDGDV�GHYHUmR�VHU�GDGDV�DRV�XVXiULRV�VREUH�JUDYDo}HV�GH�

YtGHR�RX�iXGLR���FDVR�KDMD�XWLOL]DomR�GH�WDLV�UHFXUVRV� �
²� 2V� XVXiULRV� HVWmR� OLYUHV� SDUD� TXDOTXHU� TXHVWLRQDPHQWRV�� GDGR� TXH� VH� GHVHMD�

GHVFREULU� DTXLOR� TXH� QmR� HVWi� FO DUR� QD� LQWHUIDFH�� PDV� TXH� R� FRQGXWRU� QHP�
VHPSUH�SRGHUi�UHVSRQGHU�VXDV�SHUJXQWDV�GXUDQWH�R�WHVWH�HP�VL��SRLV�R�REMHWLYR�
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GR�PHVPR�p�DYDOLDU�LQFOXVLYH�VH�R�VLVWHPD�SRGHUi�VHU�XWLOL]DGR�VHP�D�QHFHVVLGDGH�
GH�DMXGD�H[WHUQD�D�HOH� �

2�DXWRU�FRQWLQXD�FLWDQGR�DOJXPDV �UHFRPHQGDo}HV��WDLV�FRPR�D�GH�TXH�IRUPXOiULRV�GH�
FRQVHQWLPHQWR� Vy� GHYHUmR� VHU� DSUHVHQWDGRV� DRV� XVXiULRV� TXDQGR� IRUHP� UHDOPHQWH�
QHFHVViULRV��SRLV�LVWR�SRGH�HOHYDU�VHX�QtYHO�GH�DQVLHGDGH��$SyV�D�LQWURGXomR��GHYHP �
VH�HQWUHJDU�DR�XVXiULR�DV�LQVWUXo}HV�HVFULWD V�SDUD�R�WHVWH��FDVR�KDMD�DOJXPD���LQFOXLQGR�
D�SULPHLUD�WDUHID��VROLFLWi �ORV�D�TXH�DV�OHLDP��SHUJXQWDQGR �OKHV�VH�WXGR�HVWi�FODUR� �

��� 2�WHVWH�HP�VL�³�'XUDQWH�R�WHVWH��R�FRQGXWRU�GHYH�SROLFLDU �VH�D�ILP�GH�LQWHUDJLU�R�
PtQLPR�SRVVtYHO�FRP�R�XVXiULR��WRPDQGR�FXLGD GR�SDUD�QmR�H[SUHVVDU�TXDOTXHU�WLSR�
GH�RSLQLmR�SHVVRDO�RX�LQGLFDU�VH�R�XVXiULR�HVWi�SURFHGHQGR�FRQIRUPH�R�HVSHUDGR��2�
FRQGXWRU�GHYH�HYLWDU�DMXGDU�R�XVXiULR��DLQGD�TXH�HVWH�VH�HQFRQWUH�GLILFXOGDGHV�JUDYHV��
$� ~QLFD� H[FHomR� D� WDO� UHJUD� RFRUUH� TXDQGR� R� XVXiULR � HQFRQWUD�VH� FRPSOHWDPHQWH�
GHVRULHQWDGR�� GHPRQVWUDQGR� LQVDWLVIDomR� FRP� HVVD� VLWXDomR�� &DVR� KDMD� YiULRV�
REVHUYDGRUHV�QR�WHVWH��p�UHFRPHQGiYHO�TXH�VH�HOHMD�XP�GHOHV�SDUD�DVVXPLU�R�SDSHO�GH�
FRQGXWRU�� WDO� TXH� VHMD� D� ~QLFD� SHVVRD� D� IRUQHFHU� LQVWUXo}HV� H� IDODU� G XUDQWH� R�
H[SHULPHQWR�� 2V� GHPDLV� GHYHP� SHUPDQHFHU� HP� VLOrQFLR� PDV�� FDVR� VHMD�
DEVROXWDPHQWH�QHFHVViULR�ID]HU�DOJXP�FRPHQWiULR��HVWH�GHYH�VHU�SDVVDGR�DR�FRQGXWRU�
QD�IRUPD�GH�XPD�QRWD�RX�FRPXQLFDGR�GXUDQWH�RV�LQWHUYDORV� �

��� 5HODWR� ³� $SyV� R� WHVWH�� VROLFLWD�VH� DRV� XVXiULRV� TXH� SUHHQFKDP� TXHVWLRQiULRV�
VXEMHWLYRV�SDUD�DYDOLDU�VXD�VDWLVIDomR�QR�XVR�GR�VLVWHPD��3DUD�VH�HYLWDU�DOJXP�WLSR�GH�
FRPHQWiULR�LQGX]LGR�SHODV�SHUJXQWDV�GRV�REVHUYDGRUHV��DTXHOHV�TXHVWLRQiULRV�GHYHP�
VHU�UHVSRQGLGRV�DQWHV�GH�TXDOTXHU�RXWUD�GLVFXVVmR� �(PERUD�RV�XVXiULRV�SRVVDP�GDU�
UHFRPHQGDo}HV�FRPSOHWDPHQWH�FRQWUDGLWyULDV�SDUD�PHOKRUDU�D�TXDOLGDGH�GR�VLVWHPD��
DLQGD�DVVLP�HVVDV�VXJHVW}HV�SRGHP�VHUYLU�FRPR�XPD�ULFD�IRQWH�GH�LGpLDV�DGLFLRQDLV�D�
VHUHP� FRQVLGHUDGDV� GXUDQWH� D� HWDSD� VHJXLQWH� GH� UHGHVLJQ�� 1R� UHODWR�� RV� XVXiULRV�
WDPEpP� SRGHP� VHU� VROLFLWDGRV� D� FRPHQWDU� HYHQWRV� RFRUULGRV� GXUDQWH� R� WHVWH��
DSRQWDQGR� DTXLOR� TXH� VH� UHYHORX� GH� GLItFLO� FRPSUHHQVmR�� EHP� FRPR� FODULILFDQGR�
DOJXQV�GH�VHXV�SUHVVXSRVWRV�H�REMHWLYRV��1LHOVHQ��������UHFRPHQGD�TXH��ORJR�DSyV�D�
VDtGD� GR� XVXiULR� GR� WHVWH�� RV� REVHUYDGRUHV� GHYHP� FRQIHULU� WRGRV� RV� UHVXOWDGRV�
REWLGRV�� FRQGHQVDQGR�RV� QXP� EUHYH� UHODWyULR� WmR� ORJR� VHMD� SRVVtYHO�� 2� DXWRU�
FRPHQWD�RXWURV�PpWRGRV�TXH�SRGHP�VHU�XWLOL]DGRV�SDUD�VH�REWHU� I H HGEDFN �GRV�WHVWHV�
FRP�XVXiULRV�DOpP�GH �TXHVWLRQiULRV��FRPR�p�R�FDVR�GR�SURWRFROR� WK LQNLQJ�D ORXG �³�
R� XVXiULR� YHUEDOL]D� VHXV� SHQVDPHQWRV� HQTXDQWR� XWLOL]D� R� VLVWHPD�� SHUPLWLQGR� DRV�
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REVHUYDGRUHV� HQWHQGHU� FRPR� HOH� YLVXDOL]D� R� VLVWHPD� H� LGHQWLILFDU� TXDLV� VmR� VXDV�
FRQFHSo}HV�HUUDGDV�VREUH�R�VLVWHPD� �

�
'HVLJQHUV�QRUPDOPHQWH�IRFDP�VHXV�HVIRUoRV�HP�FULDU�VLVWHPDV�TXH�VH�PRVWUHP�DJUDGiYHLV�

H�FRP�XPD�ULFD�H[SHULrQFLD�YLVXDO��HQTXDQWR�GHVHQYROYHGRUHV�SUHRFXSDP �VH�DSHQDV�HP�JDUDQWLU�
XPD� IXQFLRQDOLGDGH� FRUUHWD�� (VVH� PRGHOR� WHQGH� D� FRPSURPHWHU� VHULDPHQWH� D� XVDE LOLGDGH� GRV�
VLVWHPDV�� SRLV� D� HTXLSH�PXLWDV� YH]HV� VH� VHQWH� SUHVVLRQDGD� SHODV� H[SHFWDWLYDV� GRV� JHUHQWHV� H� VH�
HVTXHFH� GDV� QHFHVVLGDGHV� GRV� UHDLV� XVXiULRV�� 6H� RV� WHVWHV� UHYHODUHP� SUREOHPDV� ³� WDLV� FRPR�
GLILFXOGDGH� GH� FRPSUHHQVmR� GDV� LQVWUXo}HV�� PDQLSXODomR� FRQI XVD� GH� SDUWHV� GR� VLVWHPD� RX�
LQWHUSUHWDomR�HUUDGD�GH� I H HGEDFN ��H �J � �PHQVDJHQV�GH�HUUR�QR�VRIWZDUH��³�HQWmR�R�WLPH�GH�SURMHWR�
GHYHUi� PHOKRUDU� R� GHVLJQ� H� WHVWi �OR� QRYDPHQWH� QXP� FLFOR� GH� GHVLJQ� LWHUDWLYR�� WHPD� GR� TXDO�
SDVVDUHPRV�D�WUDWDU�HP�VHJXLGD� �
�
�
����'HVLJQ�LWHUDWLYR�
�
$� SDUWLU� GRV� SUREOHPDV� GH� XVDELOLGDGH� HQFRQWUDGRV� QRV� WHVWHV� FRP� XVXiULRV�� EHP� FRPR� QDV�
RSRUWXQLGDGHV� GH� PHOKRULD� GR� VLVWHPD� YLVXDOL]DGDV� SHOD� HTXLSH� GH� GHVHQYROYLPHQWR�� GHYH �VH�
SURGX]LU�XPD�QRYD�YHUVmR�GD�LQWHUIDFH��'HILQH �VH�GHVLJQ�LWHUDWLYR�FRPR�VHQGR�XPD�PHWRGRORJLD�
GH�SURMHWR�EDVHDGD�HP�XP�SURFHVVR�FtFOLFR�GH�GHVLJQ��SURWRWLSDomR��WHVWHV�H�UHGHVLJQ��GH�DFRUGR�
FRP�RV�SDVVRV�TXH�VHJXHP� �

�
��� 'HVLJQ�³�JHUDomR�H�DQiOLVH�GH�LGpLDV��EHP�FRPR�FULDomR�GH�VROXo}HV� �
��� 3URWRWLSDomR�³�PDWHULDOL]DomR�GR�GHV LJQ�DWUDYpV�GH�XPD�LQVWDQFLDomR�GR�PHVPR� �
��� 7HVWHV�³�DYDOLDomR�R�SURWyWLSR��GHVFREULQGR �VH�SUREOHPDV�GH�XVDELOLGDGH� �
��� 5HGHVLJQ�³�UHILQDPHQWR�GR�SURMHWR��YROWDQGR �VH�DR�SDVVR����
�
.XQLDYVN\� ������� H[SOLFD� TXH� R� GHVLJQ� LWHUDWLYR� VDWLVID]� D� QHFHVVLGDGH� GH� XP� PRGR �

VLVWHPiWLFR� GH� LQWHJUDU� R� SURFHVVR� GH� VH� HQFRQWUDU� SUREOHPDV� H� FULDU� VROXo}HV�� IRFDQGR �VH� HP�
HOHPHQWRV� LQGLYLGXDLV� VHP� SHUGHU� D� YLVmR� GR� WRGR�� 2� DXWRU� DILUPD� TXH� R� GHVHQYROYLPHQWR�
LWHUDWLYR� EDVHLD�VH� QD� LGpLD� GH� UHILQDPHQWR� FRQWtQXR�� DWUDYpV� GH� WHQWDWLYD� H� IDOKD��%DLOH\� �������
DGYHUWH�TXH�UHYLV}HV�GR�SURMHWR�SRGHP�LQWURGX]LU�QRYRV�SUREOHPDV�GH�XVDELOLGDGH��(VVD�p�XPD�
GDV�UD]}HV�SRU�TXH�1LHOVHQ��������UHFRPHQGD�TXH�R�GHVLJQ�LWHUDWLYR�VHMD�VHPSUH�FRPELQDGR�FRP�
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DYDOLDo}HV��2�DXWRU�DILUPD�TXH��HP�DOJXQV�FDVRV� �UHVROYHU�XP�SUREOHPD�SRGH�WRUQDU�D� LQWHUIDFH�
SLRU� SDUD� DTXHOHV� XVXiULRV� TXH� QmR� H[SHULPHQWDUDP� R� WDO� SUREOHPD�� 8P� W UDGH�RI I � VHULD�
QHFHVViULR�� SRUWDQWR�� SDUD� VH� GHWHUPLQDU� SHOD� SHUPDQrQFLD� RX� PXGDQoD� GD� LQWHUIDFH�� ,VVR� VH�
EDVHDULD� QXPD� DQiOLVH� GH� IUHT�rQFL D� GH� TXDQWRV� XVXiULRV� GHSDUDU �VH�LDP� FRP� R� SUREOHPD��
FRPSDUDQGR�VH�FRP�R�Q~PHUR�GH�XVXiULRV�TXH�VHULDP�SUHMXGLFDGRV�GHYLGR�j�VROXomR�SURSRVWD��2�
DXWRU�FLWD�TXH�R� WHPSR�H�RV�FXVWRV�TXH�R�FRQVHUWR�GH�XP�SUREOHPD�SDUWLFXODU�GHPDQGDULDP�p��
REYLDPHQWH��XP�IDWRU �FUtWLFR�QD�GHWHUPLQDomR�GH�SULRULGDGHV� �

6REUH�R�GHVLJQ�LWHUDWLYR��p�FRPXP�RXYLUPRV�GHVLJQHUV�TXHVWLRQDUHP �VH�VREUH�TXDQGR�VH�
GHYH�HQFHUUDU�R�FLFOR�GH�LWHUDo}HV��+DFNRV�H�5HGLVK��������GHIHQGHP�TXH��VH�D�PHWD�HP�TXHVWmR�p�
DVVHJXUDU� XVDELOLGDGH� SDUD� R� SURGX WR� GH� IRUPD� TXH� RV� XVXiULRV� R� FRQVLGHUHP� DJUDGiYHO� H�
SURGXWLYR� QR� XVR�� HQWmR� FHUWDPHQWH� VHUmR� QHFHVViULDV� DOJXPDV� LWHUDo}HV�� (OHV� VDOLHQWDP� TXH�
GHILQLU� XP� ILP� SDUD� R� SURFHVVR� GH� GHVLJQ� LWHUDWLYR� UHTXHU� TXH� VHMD� GHILQLGR� XP� FRQMXQWR� GH�
REMHWLYRV�D�VHU�DOFDQoDGRV�DQWHV�TXH�VH�HQFHUUH�R�GHVLJQ��2V�DXWRUHV�DILUPDP�TXH�RV� OLPLWHV�GH�
GHVLJQ� SDUD� R� HVIRUoR� GH� GHVHQYROYLPHQWR� VmR� GHWHUPLQDGRV� FRPXPHQWH� SHOR� RUoDPHQWR� H�
FURQRJUDPD�GLVSRQtYHLV��RX�SRU�GHFLV}HV�GH�PHUFDGR� �

2�GHVLJQ�LWHUDWLYR�p�XPD�JUDQGH�IRQWH�GH�LQVS LUDomR�SDUD�QRYRV�SURGXWRV��FRP�SRWHQFLDO�
SDUD� UHGLUHFLRQDU� DV� FDSDFLWDo}HV� WHFQROyJLFDV� GH� XPD� GDGD� HPSUHVD� QD� GLUHomR� SURMHWRV�
LQRYDGRUHV�� $� SHVTXLVD� FRP� XVXiULRV� UHDLV� SHUPLWH� FRPSUHHQGHU�� FRPSURYDU� H� SUHGL]HU� R�
FRPSRUWDPHQWR�KXPDQR�FRP�XPD�FHUWD�WHFQRO RJLD�LQRYDGRUD��2�GHVLJQ�LWHUDWLYR�WDPEpP�SURYr�
DV� IHUUDPHQWDV� QHFHVViULDV� SDUD�PHGLU� TXmR� EHP� DV� SHVVRDV� SHUFHEHP�� HQWHQGHP�� UHFRUGDP� H�
DSUHQGHP� D� XWLOL]DU� QRYRV� SURGXWRV� GHVGH� VHX� SURFHVVR� GH� GHVLJQ�� 6lGH� ������� DILUPD� TXH�
´PRGHODJHP� H� DYD O LDomR� L W HUD W LYDV� VmR� XPD� ERD� I HUUDPHQWD� SDUD� DVVHJXUDU� XVDEL O LGDGH� H �
GHVH MDE L O LGDGHµ��HQTXDQWR�*RXOG�H�/HZLV��������YmR�DOpP��DUJXPHQWDQGR��´ QR� HV WDGR� DWXDO � GH�
HQWHQGLPHQWR� VREUH� GHV LJQ� GH� LQ WHU IDFHV � � H O H � >R� GHVLJQ� LWHUDWLYR@ � p � D � ~QLFD� PDQHLUD� SDUD�
DVVHJXUDU� V L V W HPDV� H[FH O HQWHVµ�� 1HVVH� FRQWH[WR�� SURWRWLSDomR� p� D� DWLYLGDGH �FKDYH� SDUD�
FRPSDQKLDV�TXH�EXVFDP�JDUDQWLU�D�XVDELOLGDGH�GH�VXDV�DSOLFDo}HV��PHVPR�GDTXHODV� LQRYDGRUDV��
SURYHQGR�R�PDLRU� I H HGEDFN �GH�VHXV�XVXiULRV�SHOR�PHQRU�FXVWR��e�VREUH�HVVH�WHPD�TXH�WUDWDUHPRV�
QR�SUy[LPR�FDStWXOR��
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´2I�FRXUVH��VWUXFWXUHG�PHWKRGV�RI�XQGHUVWDQGLQJ�WKH�DFWLYLWLHV�RI�GDLO\�
OLIH�KDYH�EHFRPH�DOPRVW�DV�FRPPRQ�DV�WKH�NH\�VWHS�LQ�FUHDWLQJ�JUHDW�XVHU�
H[SHULHQFHV��>«@�([HFXWLYHV�DUH�XVLQJ�GHVLJQ�LQ�WKH�HDUO\�VWDJHV�RI�WKHLU�
SURFHVVHV�DQG�LQ�VROYLQJ�W\SHV�RI�SUREOHPV�WKDW�WUDGLWLRQDOO\�KDYH�QRW�

LQYROYHG�GHVLJQHUV��>«@�([HFXWLYHV�DUH�GRLQJ�WKLV�EHFDXVH�GHVLJQHUV�DUH�
FUHDWLQJ�D�QHZ�ERG\�RI�NQRZOHGJH��D�VHW�RI�IUDPHZRUNV�DQG�PHWKRGV�

WKDW�FDQ�EH�XVHG�E\�FRPSDQLHV�IRU�XQGHUVWDQGLQJ�WKH�UHODWLRQVKLS�
EHWZHHQ�WKH�EXVLQHVV�FRQWH[W�DQG�WKH�XVHU�H[SHULHQFH��ILQGLQJ�SDWWHUQV�LQ�

VHHPLQJO\�FKDRWLF�VLWXDWLRQV��GHVLJQLQJ�V\VWHPV�RI�VROXWLRQV�WKDW�
VLPXOWDQHRXVO\�FUHDWH�XVHU�YDOXH�DQG�HFRQRPLF�YDOXH��DQG�YLVXDOL]LQJ�DQG�

SURWRW\SLQJ�RSSRUWXQLWLHV�HDUO\�LQ�WKH�GHYHORSPHQW�SURFHVV��
)XUWKHUPRUH��WKHVH�IUDPHZRUNV�DQG�PHWKRGV�DUH�QRW�RQO\�EHLQJ�XVHG�WR�
FUHDWH�QHZ�FRPPXQLFDWLRQV��SURGXFWV�DQG�VHUYLFHV��H[HFXWLYHV�DUH�XVLQJ�

WKHP�WR�UHIRUP�WKH�ZD\V�WKHLU�RUJDQL]DWLRQV�ZRUN�µ�
³�3 $ 7 5 , & . �: , 7 + 1 ( < ��3HUVSHF W LYHV �RQ�GHV LJQ�V W UDWHJ\ ��������

�
�
�
(P�XPD�DERUGDJHP�LWHUDWLYD�GH�SURMHWR��SULQFLSDOPHQWH�QDTXHODV�TXH�VmR�FHQWUDGDV�QRV�XVXiULRV�
ILQDLV�GH�XP�VLVWHPD��SURWRWLSDomR�UHYHOD �VH�FRPR�XP�HOHPHQWR�HVVHQFLDO��(OD�SHUPLWH�D�FULDomR��
DYDOLDomR�H�UHILQDPHQWR�GH�RSo}HV�GH�GHVLJQ��DWp�TXH�VH�DOFDQFH�D�XVDELOLGDGH�GHVHMDGD��&RQIRUPH�
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%XFKHQDX�H�6XUL��������H[SOLFDP��SURWyWLSRV�VmR�UHSUHVHQWDo}HV�GH�XP�VLVWHPD��FRQVWUXtGDV�DQWHV�
TXH�RV�DUWHIDWRV�ILQDLV�YHQKDP�D�H[LVWLU�GH�IDWR��$�SUiWLFD�GH�SURWRWLSDomR� HVWi�UHODFLRQDGD��DVVLP��
j� HODERUDomR� GH� UHSUHVHQWDo}HV� LQFRPSOHWDV� GD� XP� VLVWHPD �DOYR� FRP� R� SURSyVLWR� GH� VH�
H[HFXWDUHP� WHVWHV�� FRPR� XPD� PDQHLUD� HILFD]� GH� VH� FRPSUHHQGHU� DV� GLILFXOGDGHV� GH�
GHVHQYROYLPHQWR��EHP�FRPR�D�HVFDOD�GH�SUREOHPDV�FRUUHVSRQGHQWHV�DR� PHVPR��5RVVRQ�H�&DUUROO�
������� DFUHVFHQWDP� TXH� XP� RX� PDLV� SURWyWLSRV� SRGHP� WDPEpP� VHU� GHVHQYROYLGRV� SDUD� VH�
FRPSDUDU� VROXo}HV� DOWHUQDWLYDV� SDUD� WySLFRV� GH� XVDELOLGDGH� TXH� QmR� SRGHP� VHU� UHVROYLGRV�
VLPSOHVPHQWH�SRU�GLVFXVVmR�RX�DQiOLVH� �

&RPR� VH� SRGH� FRQVWDWD U� QD� OLWHUDWXUD�� R� XVR� GH� SURWRWLSDomR� QmR� p� UHFHQWH�� 6KDFNHO�
�������� SRU� H[HPSOR�� LQYHVWLJRX� R� SUREOHPD� GH� GHVLJQ� GH� VH� ´ SRVL F LRQDU� YLQWH � H � TXDWUR�
SRWHQF L{PHWURV� H � Y LQWH � H � TXDWUR� VZLW FKHV� DVVRF LDGRV� QXP� SDLQH O � GH� WDPDQKR� PtQLPR��
FRQVLV W HQWHPHQWH� FRP� IiF L O � ORFD O L]DomR� H � FRQWURO H � SH OR� RSHUDGRUµ�� XWLOL]DQGR� SDUD� LVVR� YiULRV�
OD\RXWV� �L � H � � GHVLJQV�� GHVHQKDGRV� HP� WDPDQKR� QDWXUDO� HP� SDSHO�� 6HPLQDUD� H� *HUULH� �������
LQYHVWLJDUDP�FRP�VXFHVVR�PRFNXSV �DOWHUQDWLYRV�GH�SDLQpLV�SDUD�YLVXDOL]DomR�H�FRQWUROH��XWLOL]DQGR�
HOHPHQWRV�PDJQHWL]DGRV��DOpP�GH�KDYHUHP�WHVWDGR�UHSUHVHQWDo}HV�WULGLPHQVLRQDLV�GH�HVWDo}HV�GH�
WUDEDOKR�D�VHUHP�LQFRUSRUDGDV�GHQWUR�GH�XP�ODERUDWyULR�OXQDU�PyYHO��9HULILFD �VH��SRUWDQWR��TXH�
LQLFLDOPHQWH�R�XVR�GH�SURWyWLSRV�HVWDYD�FRQFHQWUDGR�QRV�DVSHFWRV�ItVL FRV�GR�GHVLJQ��H �J � �OD\RXWV�H�
GLPHQVLRQDPHQWR�GH�HVWDo}HV�GH�WUDEDOKR�� �

(QWUHWDQWR�� j�PHGLGD� TXH� D� WHFQRORJLD� DYDQoDYD��RV�SURWyWLSRV�SDVVDUDP�D� VHU� UiSLGD� H�
IDFLOPHQWH�GHVHQYROYLGRV�HP�WHODV�GH�FRPSXWDGRU��FRPR�FRQVWDWD�+DOO���������6HJXQGR�R�DXWRU��
LVVR� IDFLOLWRX� D� KDELOLGDGH� GH� VH� FRQGX]LU� D� SURWRWLSDomR� GH� VLVWHPDV� GH� XPD� PDQHLUD� PDLV�
HILFLHQWH��QR�TXH�SDVVRX�D�VHU�GHQRPLQDGR�GH�¶SURWRWLSDomR�UiSLGD·��D�JHUDomR�GH� PRFNXSV �HP�XP�
FXUWR�SHUtRGR�GH�WHPSR��)HUUDPHQWDV�5$'��DFU{QLPR�SDUD� UDSLG� DSSO L FD W LRQ� GHYH ORSPHQW��GH�
SURWRWLSDomR�SHUPLWHP�TXH�VH�H[LEDP�HOHPHQWRV�GD�LQWHUIDFH�GH�PRGR�SUiWLFR��EHP�FRPR�TXH�VH�
DVVRFLH�D�HOHV�DOJXP�WLSR�GH�FRPSRUWDPHQWR��D�ILP�GH�VH�REWHU�XPD�LGpLD�GR�TXH�VHUi�D�LQWHUDomR�
FRP�R� VRIWZDUH� H� DV� FDSDFLGDGHV�GR� VLVWHPD� FRPSOHWDPHQW H� LPSOHPHQWDGR�� 6LQKD��.OHPPHU�H�
/DQGD\� ������� DSUHVHQWDP�XPD� IHUUDPHQWD�GH�SURWRWLSDomR� UiSLGD�SDUD� LQWHUIDFHV�EDVHDGDV�HP�
IDOD�� GHQRPLQDGD� GH� 68('�� 2XWURV� PpWRGRV� ³� WDLV� FRPR� SURWRWLSDomR� HP� SDSHO� �TXH� VHUi�
GLVFXWLGR� HP� VHVVmR� SRVWHULRU� GHVWH� FDStWXOR�� ³� SRGHP� VHU� WDPEpP� XWLOL]DGRV� SDUD� VH� REWHU�
I H HGEDFN �GRV�XVXiULRV�D�FDGD�SURWyWLSR�WHVWDGR��7DLV�SURWyWLSRV�PRVWUDP �VH�EDVWDQWH�~WHLV�SDUD�VH�
GHWHUPLQDU�R�DOYR�GR�GHVHQYROYLPHQWR��DQWHFLSDQGR �VH�PXLWRV�SUREOHPDV�H�FRPSOH[LGDGHV�GHVGH�
D�HWDSD�GH�SURMHWR�GR�V LVWHPD��9DOH�SDUDIUDVHDU�DTXL�D�GHILQLomR�GH�:DUG��������VREUH�R�TXH�VHULD�
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XP�¶SUREOHPD·�GH�XVDELOLGDGH�³�TXDOTXHU�FDUDFWHUtVWLFD��RX�RPLVVmR�GHOD��QR�SURGXWR�RX�HP�VXDV�
LQVWUXo}HV�TXH�VHMD�LGHQWLILFDGD�FRPR�FRQWULEXLQWH�SDUD� �

�
��� 8P� HUUR�� RX� VHMD�� TXDOTXHU� DomR� TXH� SURGX]D� XPD� UHVSRVWD� GR� VLVWHPD� GLIHUHQWH�

GDTXHOD�TXH�IRL�LQWHQFLRQDGD� �
��� &RQIXVmR�� TXH� RFRUUH� TXDQGR�R�XVXiULR�QmR� FRQVHJXH�SURVVHJXLU�QD�XWLOL]DomR�GR�

VLVWHPD�VHP�DVVLVWrQFLD��PHVPR�DSyV�WHU�FRQVXOWDGR�DV�LQVWUXo}HV� �
��� ,UULWDomR� RX� GHVDJUDGR�� REVHUYDGRV� TXDQGR� R� XVXiULR� FRPHQWD� TXH� XPD�

FDUDFWHUtVWLFD�HP�SDUWLFXODU�UHYHORX �VH�GH�GLItFLO�XVR�RX�QmR�GH�XPD�PDQHLUD�TXH�HOH�
WHULD�SUHIHULGR�³�PHVPR�TXH�LVVR�QmR�WHQKD�UHDOPHQWH�UHVXOWDGR�HP�XP�HUUR� �

�
1mR� REVWDQWH� j� XWLOLGDGH� GHVVDV� IHUUDPHQWDV� GH� SURWRWLSDom R�� %XFKHQDX� H� 6XUL� �������

FRQVWDWDP�TXH�PXLWRV� GHVLJQHUV� GH� LQWHUDomR� WrP�YHULILFDGR� D� QHFHVVLGDGH� GH� DYDQoDU�R� OLPLWH�
LQHUHQWH� jTXHODV� IHUUDPHQWDV�� SDVVDQGR� D� H[SORUDU� H� FRPXQLFDU� ³� QD� SUiWLFD� ³� FRPR � VHUi�
LQWHUDJLU� FRP� DTXLOR� TXH� HOHV� SURMHWDP�� &RQVLGHUDQ GR� D� FUHVFHQWH� FRPSOH[LGDGH� GH� LQWHUDomR�
KRPHP�FRPSXWDGRU�SURYRFDGD�SHOD�FRQYHUJrQFLD�GH�WHFQRORJLDV��HVSDoRV�H�VHUYLoRV��RV�PHVPRV�
DXWRUHV� H[S}HP� D� HPHUJrQFLD� H� R� YDORU� GDTXLOR� TXH� HOHV� FKDPDP� GH� ¶SURWRWLSDomR� GH�
H[SHULrQFLDV·��6HJXQGR�HOHV��R�WHUPR�GHQRP LQDULD�TXDOTXHU�WLSR�GH�UHSUHVHQWDomR� LQ WHJUDGD � �³�
HP�TXDLVTXHU�PHLRV� ³�HODERUDGD� SDUD� HQWHQGHU�� H[SORUDU�RX� FRPXQLFDU� FRPR�GHYHUi� VHU� � L � H � �
TXDLV�DV�VHQVDo}HV�H[SHULPHQWDGDV��OLGDU�FRP�DTXLOR�TXH�VH�HVWi�SURMHWDQGR��(P�RXWUDV�SDODYUDV��
SURWRWLSDU� XPD� H[SH ULrQFLD� VLJQLILFDULD� ´ HQ ID W L]DU� R� DVSHF WR� H[SHULPHQWD O � GH� TXDOTXHU�
UHSUHVHQWDomR� GH� TXH� QHFHVV L WiVVHPRV� SDUD � � FRP� r[LWR � � �UH�YLYHQF LDU� RX� FRQGX]LU� XPD�
H[SHULrQF LD � FRP� XP� SURGXWR� � HVSDoR� RX� V L V W HPDµ��S��������(OHV�DUJXPHQWDP�TXH�D�PDLRULD�GDV�
IHUUDPHQWDV�SDUD�SURWRWLSDomR�DSHQDV�PDTXLDP �D�H[SHULrQFLD�UHDO�GRV�XVXiULRV��FRQVLGHUDQGR �RV�
FRPR�XPD� DXGLrQFLD�SDVVLYD��6HQGR�DVVLP��RV�DXWRUHV�GLVFXWHP�DOJXQV�PpWRGRV�H� WpFQLFDV�TXH�
VXSRUWDULDP�SDUWLFLSDomR� DWLYD� GRV� XVXiULRV� H� IRUQHFHULDP�XPD� H[SHULrQFLD� VXEMHWLYD� U HDOPHQWH�
UHOHYDQWH�� 3DUD� WDQWR�� D� SURWRWLSDomR� GH� H[SHULrQFLDV� DSUHVHQWD �VH� FRPSRVWD� GH� WUrV� GLIHUHQWHV�
WLSRV�GH�DWLYLGDGHV�QR�FRQWH[WR�GR�SURFHVVR�GH�SURMHWR�H�GHVHQYROYLPHQWR� �

�
• (QWHQGHU�D�H[SHULrQFLD�H[LVWHQWH�GR�XVXiULR�H�VHX�FRQWH[WR� �
• ([SORUDU�H�DYDOLDU�LGpLDV�GH�SURMHWR� �
• &RPXQLFDU�DV�LGpLDV�SDUD�XPD�GDGD�DXGLrQFLD��HTXLSH�H� V WDNHKROGHUV���

�
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%XFKHQDX� H� 6XUL� ������� GHWDOKDP� SRVVtYHLV� SDUWLFLSDQWHV� GHVVD� DXGLrQFLD�� FOLHQWHV��
GHVLJQHUV� GH� LQWHUDomR�� GHVLJQHUV� LQGXVWULDLV�� HVSHFLDOLVWDV� HP� IDWRUHV� KXPDQRV�� H TXLSH� GH�
GHVHQYROYLPHQWR� HWF�� 2V� DXWRUHV� UHVVDOWDP� D� QHFHVVLGDGH� QRV� SURMHWRV� DWXDLV� GH� HTXLSHV�
PXOWLGLVFLSOLQDUHV��QD�TXDO�FDGD�XPD�GDV�YiULDV�HVSHFLDOLGDGHV�WUD]�XPD�FRPSUHHQVmR�~QLFD�VREUH�
RV� WySLFRV� DERUGDGRV� SHOR� WLPH�� EHP�FRPR�XWLOL]D�XPD� DERUGDJHP� L QGLYLGXDO�SDUD� UHVROYHU�RV�
SUREOHPDV�� 3RUWDQWR�� ID] �VH� QHFHVViULR� TXH� H[LVWDP� ´ I HUUDPHQWDV� H � W p FQ LFDV� TXH� FU L HP� XPD�
H[SHULrQF LD �FRPSDUW L OKDGD� � IRUQHFHQGR�XPD�EDVH�SDUD�XP�SRQWR�GH�YLV WD �FRPXPµ��S��������

2V�DXWRUHV�FRQFOXHP��DWUDYpV�GH�VXDV�DQiOLVH�H�H[HPSO RV��TXH�SURWRWLSDU�H[SHULrQFLDV�WHP�
FRQWULEXtGR�HP�SURMHWRV�UHDLV�GH�GHVLJQ�GH�WUrV�PRGRV�SULQFLSDLV� �
�

��� $MXGDQGR� D� GHVHQYROYHU� XP� HQWHQGLPHQWR� VREUH� D� HVVrQFLD� GH� XPD� H[SHULrQFLD� Mi�
H[LVWHQWH��3URWRWLSDU�H[SHULrQFLDV�VLPXODULD�DVSHFWRV�LPSRUWDQWHV�GDV�UHODo }HV�LQWHLUDV�
³� RX� GH� SDUWH� GHODV� ³� HQWUH� SHVVRDV�� OXJDUHV� H� REMHWRV�� j� PHGLGD� TXH� HODV� VH�
VXFHGHP�QR�WHPSR� �

��� &RQWULEXLQGR� QD� H[SORUDomR� GH� LGpLDV�� 7DO� DERUGDJHP� GH� SURWRWLSDomR� IRUQHFHULD�
LQVSLUDomR�� FRQILUPDomR� RX� UHMHLomR� GH� LGpLDV�� EDVHDQGR �VH� QD� TXDOLGDGH� GD�
H[SHULrQFLD� TXH� HODV� VLPXODP�� ,VVR� SURGX]LULD� UHVSRVWDV� H� I H HGEDFN � DRV�
TXHVWLRQDPHQWRV� GRV� SURMHWLVWDV� D� UHVSHLWR� GDV� VROXo}HV� SURSRVWDV� HP� WHUPRV� GH�
´FRPR�VHU LD �VH � � �"µ��

��� )DFLOLWDQGR� D� FRPXQLFDomR�GH� WySLFRV� H� LGpLDV��3URWRWLSDU� H[SHULrQFLDV�SHUPLWH� TXH�
XVXiULRV� H� GLIHUHQWHV� WLSRV� GH� SURILVVLRQDLV� SDUWLFLSHP� DWLYDPHQWH� GH� XPD� QRYD�
H[SHULrQFLD�SURSRVWD��IRUQHFHQGR�DLQGD�XPD�HVWUXWXUD�FRPXP�SDUD�TXH�VH�HVWDEHOHoD�
XP�SRQWR�GH�YLVWD�FRPSDUWLOKDGR�SRU�WRGRV� �

�
2XWUR�DVSHFWR�PXLWR�LPSRUWDQWH��UHODFLRQDGR�j�S UiWLFD�GH�SURWRWLSDomR��VmR�RV�WHVWHV�GH�

YLDELOLGDGH�H�DFHLWDomR�GH�QRYDV�WHFQRORJLDV�SRU�SDUWH�GRV�XVXiULRV��3URWRWLSDomR� ³�FRPR�SUiWLFD�
GH�SURMHWR�³�YHP�VHQGR�DWXDOPHQWH�SURPRYLGD�GHQWUR�GD�FRPXQLGDGH�GH�QHJyFLRV�FRPR�XP�
HOHPHQWR�FKDYH�QR�TXH�VH�UHIHUH�DR�IDWRU�LQRYDomR��FRQIRUPH�DWHVWDP�/HRQDUG�H�5D\SRUW��������
H� 6FKDUJH� �������� 0HVPR� DV� PHOKRUHV� H� PDLV� VRILVWLFDGDV� LGpLDV� LQRYDGRUDV� SUHFLVDP� GH�
FRQVWDWDo}HV�HPStULFDV�TXH�OKHV�DVVHJXUHP�VXFHVVR�QR�PHUFDGR��DWUDYpV�GH�XP�SURFHVVR�LWHUDWLYR�
GH� DYDOLDo}HV� MXQWR� DRV� XVXiULRV�� SUHIHUHQFLDOPHQWH� D� XP� EDL[R� FXVWR�� 1D� VHomR� TXH� VHJXH��
GLVFXWLUHPRV�RV�YiULRV�QtYHLV�GH�ILGHOLGDGH�GH�SURWyWLSRV�H�VXDV�PHOKRUHV�DSOLFDo}HV� �
�
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�
����1tYHLV�GH�ILGHOLGDGH�
�
(QFRQWUDPRV�HP�+DOO� �������D�GHILQLomR�GH�ILGHOLGDGH�HP�SURWyWLSRV� FRPR�VHQGR�R�SDUkPHWUR�
TXH�RV�GLVWLQJXH�GH�DFRUGR�FRP�D�SUHFLVmR�FRP�D�TXDO�UHSURGX]HP�DV�FDUDFWHUtVWLFDV�HQFRQWUDGDV�
QR�SURGXWR�FRQFOXtGR��3DUD�PHOKRU� LOXVWUDU�HVVH�FRQFHLWR��DSUHVHQWDUHPRV�D� LGpLD�GH�SURWyWLSRV�
KRUL]RQWDLV� H� YHUWLFDLV� SURSRVWD� SRU� 1LHOVH Q� ������� H� HQFRQWUDGD� HP� VHX� F L F OR� GH� YLGD� GD�
(QJHQKDULD� GH�8VDEL O LGDGH ��6HJXQGR�R�DXWRU��R�SULPHLUR�GHOHV�VLPXODULD�WRGDV�DV�FDUDFWHUtVWLFDV�
GR� VLVWHPD�� QmR� VH� SUHRFXSDQGR�� FRQWXGR�� HP� DSURIXQGDU �VH� QDV� IXQFLRQDOLGDGHV�� -i� XP�
SURWyWLSR� YHUWLFDO� IRUQHFHULD � IXQFLRQDOLGDGH� FRPSOHWD� SDUD� DOJXPDV� GDV� FDUDFWHUtVWLFDV� �RX�
PyGXORV�� GR� VRIWZDUH�� 2� VLVWHPD� LQWHLUR� SRGHULD�� HQWmR�� VHU� GHILQLGR� FRPR� WHQGR� WRGDV� DV�
FDUDFWHUtVWLFDV� SUHVHQWHV�� EHP� FRPR� VXDV� UHVSHFWLYDV� IXQFLRQDOLGDGHV� FRPSOHWDV�� 2� JUDX� GH�
ILGHOLGDGH��DVVLP��UHSUHVHQWDULD�DOJXPD�FRPELQDomR�GH�DWULEXWRV�GDTXHOHV�SURWyWLSRV�KRUL]RQWDLV�H�
YHUWLFDLV��GHILQLGRV�SRU�DTXHOH�DXWRU��$�)LJXUD�����DEDL[R�PRVWUD�SURWyWLSRV�GH�GLIHUHQWHV�QtYHLV�
GH�ILGHOLGDGH�SDUD�GRLV�ZHEVL WHV ��
�

�
)LJXUD�����³�3URWyWLSRV�GH�GRLV�ZHEV L W H V ��j�HVTXHUGD��DV�YHUV}HV�

GH�EDL[D�ILGHOLGDGH��j�GLUHLWD��DV�YHUV}HV�GH�ILGHOLGDGH�PDLRU���
3URWRWLSDomR�SRGH� DVVXPLU� YiULDV� IRUPDV�� VHQGR� FRQGX]LGD� VHJXQGR�PXLWRV�SURSyVLWRV��

-RUGDQ��������DILUPD�TXH�´Ki� XP� Q~PHUR� GH� G L I HUHQWHV � RSo}HV � GH� SURWRW LSDomR� � FRP� GL I HUHQWHV �
JUDXV� GH� UHD O L VPR� H� VR I L V W L FDomR� � TXH� SRGHP� VHU� XW L O L]DGDV� QR� F L F OR� GH� GHV LJQ�DYD O LDomRµ��2�
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DXWRU� QRV� IRUQHFH� YiULRV� H[HPSORV� GLVVR�� HP� XP�QtYHO� FUHVFHQWH� GH� ILGHOLGDGH� GRV� SURWyWLSRV��
FRQIRUPH�VHJXH��

�
��� 'HVFULo}HV�YHUEDLV�RX�HVFULWDV�GD�IRUPD�H�IXQFLRQDOLGDGH�GR�SURGXWR�SURSRVWR� �
��� 3URWyWLSRV�YLVXDLV��FRPR�GHVHQKRV�HP�SDSHO� �
��� 5HSUHVHQWDo}HV�RX�PRGHORV�ItVLFRV�GR�SURGXWR� �
��� 3URWyWLSRV�LQWHUDWLYRV�EDVHDGRV�HP�WHODV� �
��� 3URWyWLSRV�FRPSOHWDPHQWH�IXQFLRQDLV� �

�
$QDOLVDQGR� D� DGHTXDomR�GH�PpWRGR V�HUJRQ{PLFRV�SDUD�PHOKRUDU�R�SURMHWR�GH�SURGXWR��

6WDQWRQ�H�<RXQJ��������HVWDEHOHFHP�XPD�GLVWLQomR�HQWUH�RV�WLSRV�GH�SURWyWLSRV�GH�DFRUGR�FRP�
RV�HVWiJLRV�SULQFLSDLV�GR�SURFHVVR�GH�GHVLJQ��FRPR�VHJXH� �
�

• &RQFHLWR��
• 'HVLJQ��
• 3URWyWLSR�DQDOtWLFR� �
• 3URWyWLSR�HVWUXWXUDO��
• 3URWyWLSR�RSHUDFLRQDO� �

�
6HJXQGR� WDLV� DXWRUHV��XP�SURWyWLSR�DQDOtWLFR�FRUUHVSRQGH�DSHQDV�D�XP�GHVLJQ�DX[LOLDGR�

SRU�FRPSXWDGRU��HQTXDQWR�TXH�XP�SURWyWLSR�HVWUXWXUDO�p�DTXHOH�SDUFLDOPHQWH�LPSOHPHQWDGR�SRU�
DOJXPD�OLQJXDJHP�GH�SURJUDPDomR��-i�XP�SURWyWLSR �RSHUDFLRQDO�UHIHUH �VH�DR�GHVLJQ�ILQDO��SURQWR�
SDUD�VHU�FRPSOHWD�H�HIHWLYDPHQWH�LPSOHPHQWDGR��7DO�YLVmR�p�VLPLODU�jTXHOD�VREUH�R�SURFHVVR�GH�
GHVLJQ� GHIHQGLGR� SRU�0HLVWHU� �������� RQGH� VH� UHIHUH� D� WHVWHV� FRP� PRFNXSV � VHQGR� H[HFXWDGRV�
GXUDQWH� RV� HVWiJLRV� GH� SODQH MDPHQWR �� SURMH WR� SUH O LPLQDU � H� SURMH WR� GHWD OKDGR �� H� WHVWHV�
RSHUDFLRQDLV�GH�VLVWHPDV�SURWRWLSDGRV�GXUDQWH�D�IDVH�GH� SURGXomR�H �G LV WU LEXLomR ��

&RPR� H[SXVHPRV� DQWHULRUPHQWH�� WHVWHV� GH� XVDELOLGDGH� UHSUHVHQWDP� R� Q~FOHR� GD�
(QJHQKDULD�GH�8VDELOLGDGH�H��VHJXQGR�5 RVVRQ�H�&DUUROO���������VXD�ERD�SUiWLFD�HVWi�LQWLPDPHQWH�
UHODFLRQDGD� j� SURWRWLSDomR�� XVXiULRV� UHSUHVHQWDWLYRV� VmR� VROLFLWDGRV� D� LQWHUDJLU� FRP�SURWyWLSRV��
VHQGR�VHX�FRPSRUWDPHQWR�H�UHDo}HV�VXEMHWLYDV�GHYLGDPHQWH�HVWXGDGRV��2V�DXWRUHV�DUJXPHQWDP�
TXH� XPD� YHUVmR� SDUFLDO� H� LQLFLDO� GR� VLVWHPD� VHULD� R� SURWyWLSR�PDLV� FRQYHQLHQWH� SDUD� WHVWHV� GH�
XVDELOLGDGH��PDV�FRPSOHWDP�TXH� ³�LQIHOL]PHQWH�³�DJXDUGDU�XPD�YHUVmR�H[HFXWiYHO�GR�VLVWHPD�
SRGH�SRVWHUJDU�RV�WHVWHV�GH�XVDELOLGDGH�SDUD�D�IDVH�GH�GHVHQYROYLPHQWR��(OHV�FRQFOXH P�TXH�XP�
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SURWyWLSR� GHVFDUWiYH O � VHULD� XPD� H[FHOHQWH� RSomR�QR� FDVR�GH�RV�SURILVVLRQDLV� HP�XVDELOLGDGH� Mi�
SRVVXtUHP�ERP�FRQKHFLPHQWR�HP�DOJXPD�IHUUDPHQWD�GH�SURWRWLSDomR� �

3URWRWLSDomR� UiSLGD� HVWi� UHODFLRQDGD� FRP� D� FRQIHFomR� H� WHVWHV� GH� SURWyWLSRV� GH� EDL[D�
ILGHOLGDGH�VHJXQGR�XP�SURFHVVR�LWHUDWLYR�GH�GHVLJQ��HP�SHUtRGR�GH�WHPSR�VXILFLHQWHPHQWH�FXUWR��
5RVVRQ�H�&DUUROO��������FRQVWDWD�TXH�R�DVSHFWR�U~VWLFR�HP�SURWyWLSRV�GH�EDL[D�ILGHOLGDGH��FRPR�p�
R�FDVR�GD�SURWRWLSDomR�HP�SDSHO��TXH�GLVFXWLUHPRV�D�VHJXLU��HQFRUDM D�TXHVWLRQDPHQWR�H�GLVFXVVmR��
SRLV�RV�REVHUYDGRUHV�VmR�PRWLYDGRV�D� SUHHQFKHU �RV�GHWDOKHV�DXVHQWHV��(VWXGRV�GH�:DUG� �������
FRQYLQFHQWHPHQWH� GHPRQVWUDP� TXH� SURWyWLSRV� GH� EDL[D� ILGHOLGDGH� DSUHVHQWHP� JUDQGH� HILFiFLD�
QRV�WHVWHV�GH�GHVLJQ�SDUD�OD\RXWV�GH�FRQWURO H�H�H[LELomR��(OHV�VH�PRVWUDP�EDVWDQWH�YDORURVRV�SDUD�
DYDOLDU� RV� DVSHFWRV� FRJQLWLYRV� GR� GHVLJQ��(QWUHWDQWR�� SURWyWLSRV� GH� EDL[D� ILGHOLGDGH� IDOKDP�QD�
DYDOLDomR� GRV� DWULEXWRV� ItVLFRV� GD� LQWHUIDFH�� FRPR� I H HGEDFN � WiWLO�� DXGLWLYR� H� WDPEpP�� HP� FHUWD�
PHGLGD�� YLVXDO�� 1D� SUiWLFD�� GLIHUHQWHV� SURWyWLSRV� H� VHX� QtYHO� DVVRFLDGR� GH� ILGHOLGDGH� SRGHP�
IRUQHFHU� WLSRV� GLYHUVRV� GH� LQIRUPDomR� GH� GHVLJQ�� 5RVVRQ� H� &DUUROO� ������� OLVWDP� DOJXPDV� GDV�
YDQWDJHQV� H� GHVYDQWDJHQV� HP� VH� XWLOL]DU� SURWyWLSRV� GH� EDL[D� ILGHOLGDGH�� $V� YDQWDJHQV � HVWmR�
UHODFLRQDGDV�DR�IDWR�GH�TXH�WDLV�SURWyWLSRV� �

�
• 6mR�PDLV�UiSLGRV�GH�VHUHP�FULDGRV�H�LWHUDGRV� �
• $SUHVHQWDP�PHQRU�FXVWR�QR�SODQHMDPHQWR�GH�UHFXUVRV� �
• 5HTXHUHP�PHQRU� LQYHVWLPHQWR�H�PLQLPL]DP�D�UHVLVWrQFLD�D�PXGDQoDV�SRU�SDUWH�GD�

HTXLSH�GH�GHVHQYROYLPHQWR� �
• 'HPDQGDP�SRXFDV�KDELOLGDGHV�HVSHFLDLV�H�DXPHQWDP�D�SDUWLFLSDomR�GD�HTXLSH� �
• 3RVVXHP�IRUPDWR�IOH[tYHO�H�SRGHP�VHU�DGDSWDGRV�D�FDGD�VLWXDomR� �
• 3RGHP�VHU�FRQVWUXtGRV�HP�TXDOTXHU�SRQWR�GR�SURFHVVR� �
�
2V�DXWRUHV�REVHUYDP�WDPEpP�DOJXPDV�GHVYDQWDJHQV��SRLV�SURWyWLSR V�GH�EDL[D�ILGHOLGDGH��

HQWUH�RXWUDV��
�
• 1mR�FRQVHJXHP�FREULU�WHVWHV�GH�SHUIRUPDQFH� �
• 1mR�DYDOLDP�GHWDOKHV�HVWpWLFRV� �
• 1mR�DSUHVHQWDP�ERD�HVFDODELOLGDGH�SDUD�SUREOHPDV�PDLV�FRPSOH[RV� �
�
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2V�DXWRUHV�DILUPDP�TXH�JUiILFRV�H�DQLPDo}HV�GH�DOWD�TXDOLGDGH�SRGHP�VHU�XWLO L]DGRV�SDUD�
VH� FULDU� SURWyWLSRV� FRQYLQFHQWHV�� HQWUHWDQWR�� LVVR� SRGH� FRQGX]LU� D� XP� HQJDMDPHQWR�
�FRPSURPHWLPHQWR�� SUHPDWXUR�� +DOO� ������� WDPEpP� GHPRQVWUD� TXH� SURWyWLSRV� GH� PDLRU�
ILGHOLGDGH� UHYHODP� PDLV� SUREOHPDV�� DOpP� GH� IRUQHFHU� I H HGEDFN � PDLV� FRPSOHWR� VREUH � RV�
SUREOHPDV� GH� XVDELOLGDGH� QR� GHVLJQ� RULJLQDO�� &RQWXGR�� LVVR� RFRUUH� D� XP� FXVWR� PDLV� HOHYDGR��
GHYLGR��SRU�H[HPSOR��j�FULDomR�GH�LQWHUIDFHV�VHQVtYHLV�DR�WRTXH�RX�DOJXP�RXWUR�UHFXUVR�PDLV�FDUR��
2� DXWRU�� SRUWDQWR�� FRQFOXL� TXH� p� SURYiYHO� KDYHU� XP� W UDGH�RI I � HQWUH� R� WLSR� H� TXDOLGDGH� GD�
LQIRUPDomR� FROHWDGD� H� RV� UHFXUVRV� LQYHVWLGRV� SDUD� VH� REWHU� DTXHOD� LQIRUPDomR�� $� SDUWLU� GRV�
UHVXOWDGRV� REWLGRV� HP� VHXV� HVWXGRV� GH� DYDOLDomR� GH� SURWyWLSRV�� FRP� GLIHUHQWHV� QtYHLV� GH�
ILGHOLGDGH�H�FULWpULRV�GH�XVDELOLGDGH�DSURSULDGRV�� +DOO� �������FRQVWDWD�TXH�R�WLSR�GH�SURWyWLSR�D�
VHU�XWLOL]DGR�HP�XP�FRQWH[WR�GH�GHVLJQ�HP�SDUWLFXODU�GHSHQGHUi�GH�FLQFR�IDWRUHV�FUtWLFRV��FRPR�
VHJXH��
�

��� 4XH�SURGXWR�HVWi�VHQGR�SURMHWDGR"�6H�R�SURGXWR�DSUHVHQWD�DSHQDV�XPD�IXQomR�H�
SRVVXL�LQWHUIDFH�VLPSOHV��HQW mR�HOH�SRGH�VHU�WHVWDGR�DGHTXDGDPHQWH�XWLOL]DQGR �VH�XP�
SURWyWLSR� GH� EDL[D� ILGHOLGDGH�� FRPR�� SRU� H[HPSOR�� XP� VLPSOHV� PRFNXS � HP� SDSHO��
&RQWXGR��VH�R�SURGXWR�VHQGR�SURMHWDGR�p�PXOWLIXQFLRQDO�H�DSUHVHQWD�XPD�LQWHUIDFH�
PDLV� FRPSOH[D�� SRGHP� VHU� QHFHVViULRV� WHVWH V� FRP� YiULRV� WLSRV� GLIHUHQWHV� GH�
SURWyWLSRV�� 1HVWH� FDVR�� D� DERUGDJHP� VXSUD �FLWDGD� GH� SURWyWLSRV� KRUL]RQWDLV� H�
YHUWLFDLV�SURSRVWD�SRU�1LHOVHQ��������SRGH�VHU�XWLOL]DGD�SDUD�VH�H[DPLQDU�WySLFRV�GH�
GHVLJQ��

��� 4XH�LQIRUPDomR�GH�SURMHWR�HVWmR�VHQGR�VROLFLWDGDV"�6H�D�LQIRUPDomR�SURFXUDGD�
GL]�UHVSHLWR��SRU�H[HPSOR��j�RWLPL]DomR�GH�OD\RXWV�GH�FRQWUROH��HQWmR�DOJXQV� PRFNXSV �
GH�EDL[D� ILGHOLGDGH�SRGHP�VHU� VXILFLHQWHV�� -i� VH�D� LQIRUPDomR�UHTXHULGD� IRU�VREUH�D�
PHOKRU� H[SHULrQFLD� VHQVRULDO� � H �J � � I H HGEDFN � WiWLO�� GH�� SRU� H[HPSOR�� FKDYHV�� ERW}HV��
VZLWFKHV� H� WHODV�� HQWmR� UHFRPHQGD �VH� XP� PDLRU� QtYHO� GH� ILGHOLGDGH� HP� WHVWHV� TXH�
GHYHULDP��SUHIHUHQFLDOPHQWH��VHJXLU �VH�jTXHOHV�SDUD�VH�GHWHUPLQDU�R�OD\RXW�yWLPR� �

��� 4XDO�R�HVWiJLR�GR�SURFHVVR�GH�GHVLJQ"�'H�IRUPD�JHUDO��TXDQWR�PDLV�DYDQoDG R�R�
HVWiJLR� QR� SURFHVVR� GH� SURMHWR� HP� TXH� QRV� HQFRQWUDUPRV�� PDLV� DSURSULDGR� VHUi�
XWLOL]DU�SURWyWLSRV�GH�PDLRU�ILGHOLGDGH��(QWUHWDQWR��SRGH�KDYHU�VLWXDo}HV�RQGH�DLQGD�
VHMD� DGHTXDGR� WHVWDU� PRFNXSV � GH� EDL[D� ILGHOLGDGH� PHVPR� QDV� ~OWLPDV� HWDSDV� GR�
SURFHVVR�GH�GHVLJQ��
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��� 4XH� UHFXUVRV� HVWmR� GLVSRQtYHLV"� 3URYDYHOPHQWH� HVWi� GHQWUR� GDV� FDSDFLGDGHV� H�
UHFXUVRV�GD�PDLRULD�GDV�HPSUHVDV�FRQVWUXLU�SURWyWLSRV�GH�EDL[D�ILGHOLGDGH��WDLV�FRPR�
PRFNXSV � GH� SDSHO�� 6H� D� FRPSDQKLD� IRU� GH� PDLRU� SRUWH� H� HPSUHJDU� SHVVRDO� FRP�
H[SHUWLVH� HP� WHFQRORJLD�� D� FULDomR� GH� SURWyWLSRV� VHQVtYHLV� DR� WRTXH�� SRU� H[HPSOR��
SRGHUi�DSUHVHQWDU�XPD�ERD�UHODomR�FXVWR �EHQHItFLR��2�PHVPR�SRGHULD�VHU�GLWR�FRP�
UHVSHLWR�DR�GHVHQYROYLPHQWR�GH�SURWyWLSRV�VyOLGRV�PHOKRU�HODERUDGRV� �

��� 4XDLV�VHULDP�RV�FXVWRV�GH�VH�GHVHQYROYHU�XP�SURMHWR�GH�EDL[D�TXDOLGDGH"�1R�
FDVR�GH�SURGXWRV�SDUD�RV�TXDLV�KDMD�DOWRV�FXVWRV�GH�SURGXomR�H�RX�LPSODQWDomR�HP�
ODUJD�HVFDOD��D�FRPSHQVDomR�HFRQ{PLFD�GH�VH�HODERUDU�SURWyWLSRV�GH�PDLRU�ILGHOLGDGH�
SRGHULD� VHU� IDFLOPHQWH� FRPSURYDGD�� 1R� HQWDQWR�� +DOO� �� ����� DUJXPHQWD� TXH� GHYH�
KDYHU� SULPHLUDPHQWH� WHVWHV� FRP� SURWyWLSRV� GH� EDL[D� ILGHOLGDGH�� SDUD� VH� GHGX]LU� R�
GHVLJQ� yWLPR� D� SDUWLU� GH� XPD� SHUVSHFWLYD� HQJRQ{PLFR �FRJQLWLYD�� SDUD� ³� DSHQDV�
SRVWHULRUPHQWH�³�SURFHGHU�VH�DRV�WHVWHV�GH�DVSHFWRV�HUJRQ{PLFR �ItVLFRV�GR�GHVLJQ��

�
$LQGD�HP�VHXV�HVWXGRV��R�DXWRU�FRQFOXL��VREUH�R�WySLFR�PDLV�DEUDQJHQWH�GH�SURWRWLSDomR�

UiSLGD�SDUD�GHVHQYROYLPHQWR�GH�QRYDV�WHFQRORJLDV��TXH� �
�

• e� SRVVtYHO� REWHU�VH� ERD� LQIRUPDomR� GH� GHVLJQ� D� SDUWLU� GH� WHVWHV� FRP� XVXiULRV��
XWLOL]DQGR�VH�SURWyWLSRV�GH�EDL[D�ILGHOLGDGH�PDLV�FHGR�QR�SURFHVVR�GH�GHVLJQ� �

• $� ILGHOLGDGH� GR� SURWyWLSR� GHWHUPLQD� R� WLSR� GH� LQIRUPDomR� TXH� SRGH� VHU� REWLGD� D�
SDUWLU�GRV�WHVWHV�FRP�XVXiULRV� �

• 2�YDORU�GD�LQIRUPDomR�GH�GHVLJQ�GHSHQGH�GD�ILGHOLGDGH�GR�SURWyWLSR�DYDOLDGR� �
• (P� VLVWHPDV� PXOWLPtGLD�� LQIRUPDo}HV� FRJQLWLYDV� GR� GHVLJQ� GHYHP� VHU� FROHWDGDV� H�

DQDOLVDGDV�DQWHV�GDTXHODV�GH�QDWXUH]D�ItVLFD��WDLV�FRPR� I H HGEDFN �WiWLO�RX�DXGLWLYR� �
• 2� UHWRUQR� HFRQ{PLFR� GD� SURWRWLSDomR� HVWi� UHODFLRQDGR� DRV� UHFXUVRV� LQYHVWLGRV� QD�

FROHWD�GH�LQIRUPDomR�GH�GHVLJ Q��UHODWLYRV�DR�FXVWR�SRWHQFLDO�GH�VH�SURGX]LU�XP�GHVLJQ�
GH�EDL[D�TXDOLGDGH� �

�
(VFROKLGR� R� JUDX� GH� ILGHOLGDGH� DGHTXDGR� SDUD� DYDOLDU� RV� SURWyWLSRV� HP� FDGD� HWDSD� GR�

SURMHWR�� ID]�VH� QHFHVViULR� SODQHMDU� H� DGDSWDU� D� PHOKRU� IRUPD� GH� FRQGXomR� GH� XP� HVWXGR� GH�
XVDELOLGDGH� FRP� SURWyWLSRV�� $� VHJXLU�� DSUHVHQWDUHPRV� DOJXPDV� HVWUDWpJLDV� GH� GHVLJQ� SDUD� D�
DSOLFDomR�GH�WHVWHV�GH�SURWRWLSDomR�UiSLGD�FRP�XVXiULRV� �
�
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�
����(VWUDWpJLDV�GH�GHVLJQ�
�
1LHOVHQ�H�0DFN��������WrP�IRUWHPHQWH�DUJXPHQWDGR�HP�IDYRU�GH�XPD�FRPELQDomR�GH�DYDOLD o}HV�
KHXUtVWLFDV� H� WHVWHV� GH� SURWyWLSRV� FRP� XVXiULRV�� (OHV� UHFRPHQGDP� TXH�� SULPHLUDPHQWH�� VHMDP�
IHLWDV� DYDOLDo}HV� KHXUtVWLFDV� VREUH� R� SURWyWLSR� SDUD� ´ O LPSDU� D� LQWHU IDFH � H � UHPRYHU� WDQWRV�
SURE OHPDV� yEYLRV� GH� XVDEL O LGDGH� TXDQWR� SRVV tYH Oµ� SDUD�� HQWmR�� SURFHGHU �VH� DRV� WHVWHV� FRP�
XVXiULRV�VREUH�R�GHVLJQ�Mi�UHYLVDGR��2V�DXWRUHV��HQWUHWDQWR��QmR�PHQFLRQDP�H[DWDPHQWH�TXDQWRV�
DYDOLDGRUHV� GHYHULDP� VHU� XWLOL]DGRV� QHVVH� SURFHVVR� GH� GHVLJQ� LWHUDWLYR�� PDV� FRQFOXHP� TXH� ³�
VHYHUDPHQWH� IDODQGR� ³� ´DYDO LDo}HV � GH� XP� ~QLFR� HVSHF LD O L V WD � HP� XVDEL O LGDGH� VHU LDP� DLQGD�
SRXFR� FUHG L WiYH LV � GH� FRQ I LDQoD �>���@�PDV� TXH� DYD O LDo}HV � GH� WUrV � RX� TXDWUR� SURI L VV LRQDLV � VHU LDP�
VDW LV ID WyU LDV�D �PXLWRV�SURSyVL WRV �SUiW L FRVµ��

(PERUD�+DOO� �������FRQFRUGH�FRP�HVVD�YLVmR��R�DXWRU�FRQVWDWD�VHU�H[WUHPDPHQWH�GLI tFLO�
FRQVWUXLU� XPD� HVWUDWpJLD� XQLILFDGD� TXH� HQJOREH� WRGDV� DV� VLWXDo}HV� GH� GHVLJQ�� 6HQGR� DVVLP�� HOH�
VXJHUH�TXH�XPD�HVWUDWpJLD�GH�GHVLJQ�DSURSULDGD��EDVHDGD�HP�WHVWHV�FRP�XVXiULRV��VHULD� �
�

��� 6HOHFLRQDU�R�PDLV�EDL[R�QtYHO�GH�ILGHOLGDGH��FRQYHQLHQWHPHQWH�DSURSUL DGR�DR�SURGXWR�
TXH�HVWi�VHQGR�SURMHWDGR� �

��� 6HOHFLRQDU�XPD�SHTXHQD�DPRVWUD�UHSUHVHQWDWLYD�GH�XVXiULRV �DOYR��
��� 6HOHFLRQDU�WDUHIDV�UHOHYDQWHV�SDUD�VHUHP�H[HFXWDGDV� �
��� 6HOHFLRQDU�FULWpULRV�DSURSULDGRV�GH�XVDELOLGDGH�SDUD�PHGLomR� �
��� ([HFXWDU� WHVWHV� HP� VHVV}HV� FRP� XVXiU LRV� GH� XPD� PDQHLUD� FLHQWtILFD�� FRQWURODU� D�

WHQGrQFLD� GRV� XVXiULRV� D� GDU� DV� UHVSRVWDV� TXH� HOH� FRQVLGHUD� TXH� DJUDGDULDP� RV�
DYDOLDGRUHV�� HQIDWL]DU� TXH� R� SURGXWR� ³� H� QmR� R� XVXiULR� ³� HVWi� VHQGR� WHVWDGR� H�
XWLOL]DU�D�WpFQLFD� WK LQNLQJ�D ORXG �FRP�HQWUHYLVWDV�DRV�XVXiULRV�DSyV�R�WHVWH� �

��� 5H�SURMHWDU� R� SURWyWLSR� �EDVHDQGR �VH� QRV� SUREOHPDV� HQFRQWUDGRV�� HP� XP� QtYHO�
PDLRU�GH�ILGHOLGDGH� �

��� 5HSHWLU�R�SURFHVVR�FDVR�VHMD�QHFHVViULR� �
�

+DOO��������DILUPD�TXH��HQTXDQWR�VXD�HVWUDWpJLD�HVWi�DSRLDGD�HP�WHVWHV�FRP�XVXiULRV�FRPR�
IHUUDPHQWD� GH� DYDOLDomR�� DYDOLDo}HV� KHXUtVWLFDV� SRGHP� PRVWUDU �VH� PDLV� HIHWLYDV� QD� UHODomR� GH�
FXVWR�EHQHItFLR� GRV� TXH� WHVWHV� FRP� XVXiULRV�� HP� HVWiJLRV� DSURSULDGRV� RX� FRP� FHUWRV� WLSRV� GH�
SURWyWLSRV�� 2� DXWRU� UHFRQKHFH� TXH� PHVPR� XP� HVSHFLDOLVWD� HP� XVDELOLGDGH�� RX� HP� L QWHUDomR�
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KRPHP�FRPSXWDGRU�� FRP�ERP�FRQKHFLPHQWR�GH�FDXVD� VREUH�R�SUREOHPD�HVSHFtILFR�GH�GHVLJQ�
VHULD�FDSD]�GH�IRUQHFHU�GLUHomR�j�DYDOLDomR�GXUDQWH�R�SURFHVVR�GH�SURMHWR� �

$� HVWUDWpJLD� GH� GHVLJQ� SURSRVWD� SRU� 6Q\GHU� ������� YDL� PDLV� DGLDQWH�� SUHRFXSDQGR �VH�
LQFOXVLYH� FRP� DV� SHVVRDV�� DV� DWLYLGDGHV� H� R� WHPSR� QHFHVViULR� HP� FDGD� HWDSD� GR� SURFHVVR�
SURSRVWR�� $� DXWRUD� UHVXPH� RV� SDVVRV� HVVHQFLDLV� GR� TXH� VHULD� XP� HVWXGR� GH� XVDELOLGDGH� FRP�
SURWRWLSDomR�UiSLGD�� L � H � �XPD�VpULH�GH�WHVWHV�FRQGX]LGRV�FRP�XPD�GDGD�LQWHUIDFH�H�X P�FRQMXQWR�
GH�WDUHIDV���FRQIRUPH�R�SURFHVVR�D�VHJXLU� �
�

• 'HWHUPLQDU�RV�REMHWLYRV�GRV�WHVWHV�³�R�TXH�VH�SUHWHQGH�DSUHQGHU�FRP�HOHV" �
• 4XHP�VmR�RV�XVXiULRV"�$SyV�VXD�GHILQLomR��VHJXH �VH�R�UHFUXWDPHQWR�GRV�PHVPRV� �
• (ODERUDU�WDUHIDV�UHODFLRQDGDV�jV�DWLYLGDGHV�UHDOL ]DGDV�SHORV�XVXiULRV� �
• &ULDU�DV�SHoDV�GR�SURWyWLSR�QHFHVViULDV�SDUD�VH�H[HFXWDU�DTXHODV�WDUHIDV� �
• 5HDOL]DU�ZDONWKURXJKV �LQWHUQRV�GH�SUHSDUDomR�SDUD�RV�WHVWHV� �
• &RQGX]LU�YiULRV�WHVWHV�GH�XVDELOLGDGH��UHILQDQGR�R�SURWyWLSR�DSyV�FDGD�XP�GHOHV� �
• (VWDEHOHFHU�SULRULGDGH�SDUD�RV�SUREOHPDV�REVHUYDGRV� �
• 3ODQHMDU� DOWHUDo}HV� DGLFLRQDLV� QD� LQWHUIDFH� D� FXUWR� SUD]R� H�RX� PDQWr �ODV� HP� XPD�

UHODomR��WDO�TXH�SRVVDP�VHU�SRVWHULRUPHQWH�UHVROYLGDV� �
• &RPXQLFDU�DV�GHVFREHUWDV�jTXHOHV�TXH�QmR�HVWLYHUDP�GLUHWDPHQWH�HQYROYLGRV� �

�
6Q\GHU� ������� EDVHLD� R� SURFHVVR� GHVFULWR� HP� VXD� H[SHULrQFLD� j� IUHQWH� GH� GH]HQDV� GH�

SURMHWRV�H[HFXWDGRV�QR�FRQWH[WR�GH�PHUFDGR��$�DXWRUD�GHVFUHYH�D�YLVmR�JHUDO�GR�TXH�VHULD�XPD�
DJHQGD�SDUD�HVWXGRV�GH�XVDELOLGDGH�FRP�SURWyWLSRV��GHILQLQGR�R�TXH�DFRQWHFH�HP�FDGD�DWLYLG DGH��
TXHP�VmR�RV�UHVSRQViYHLV�H�R�WHPSR�SUHYLVWR�HP�FDGD�DWLYLGDGH� �
�

��� 5HXQLmR�LQLFLDO��
7RGRV� RV� V WDNHKROGHUV � GHYHP� SDUWLFLSDU� GHVWH� HQFRQWUR�� TXDQGR� VH� GLVFXWHP�
REMHWLYRV��ULVFRV�H�SUHRFXSDo}HV��2�WHPSR�SUHYLVWR�p�GH� W UrV �KRUDV ��

��� 5HFUXWDPHQWR�GH�XVXiULRV��
'HYH�VH� SURFXUDU� SRU� SHVVRDV� TXH� VH� HQFDL[HP� QR� SHUILO� GH� XVXiULR� H� DJHQGDU� RV�
WHVWHV� FRP� HOD�� &DVR� R� SURMHWR� HP� GHVHQYROYLPHQWR� VHMD� SDUD� XPD� HPSUHVD� RX�
LQVWLWXLomR� HP� SDUWLFXODU�� GXDV� SHVVRDV� GR� WLPH� VmR� VXILFLHQWHV� SDUD� UHDOL]DU� R�
UHFUXWDPHQWR��$�DXWRUD�F RQVWDWD�TXH�PXLWDV�FRPSDQKLDV��HQWUHWDQWR��WHUFHLUL]DP�HVWD�
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DWLYLGDGH��2� WHPSR� SDUD� FRQFOXLU� R� UHFUXWDPHQWR� YDULD� QRUPDOPHQWH� HQWUH � GXDV� H �
WUrV �VHPDQDV ��

��� 'HVLJQ�GH�WDUHIDV��
1HVWD�HWDSD��HVSHFLILFDP�VH�DV�WDUHIDV�TXH�VHUmR�H[HFXWDGDV�QRV�WHVWHV�GH�XVDELOLGDG H��
'HYH�SDUWLFLSDU�GHVWD�DWLYLGDGH�R�Q~FOHR�GR�WLPH�GH�GHVHQYROYLPHQWR��DX[LOLDGR�SRU�
DOJXpP� TXH� WHQKD� XP� ERP� FRQKHFLPHQWR� VREUH� R� GRPtQLR� GDTXLOR� TXH� GHYH� VHU�
WHVWDGR��2�GHVLJQ�GH�WDUHIDV�GHYH�GXUDU� HQWUH � WUrV �H � F LQFR�KRUDV ��

��� &ULDomR�GR�SURWyWLSR�H�ZDONWKURXJKV��
2�Q~FOHR�GR�WLPH�GH�GHVHQYROYLPHQWR�GHYH�OLVWDU�HOHPHQWRV�GD�LQWHUIDFH�QHFHVViULRV�
j� UHDOL]DomR� GDV� WDUHIDV�� GLYLGLU� R� WUDEDOKR�� H[HFXWDU� ZDONWKURXJKV � SHULyGLFRV� H�
IRUPDOL]DU� D� VHT�rQFLD� GH� Do}HV� � VFU LS W�� VHP� XVXiULRV� UHDLV� DQWHV� GRV� WHVWHV� GH�
XVDELOLGDGH��2�WHPSR�SUHYLVWR�p�GH�PHLR�D�F LQFR�G LDV ��

��� 7HVWHV�GH�XVDELOLGDGH�H�UHILQDPHQWR�LWHUDWLYR��
'HYH�VH�H[HFXWDU�RV�WHVWHV�GH�XVDELOLGDGH��D�PDLRULD�GRV�TXDLV�GXUD�HQWUH�XPD�H�GXDV�
KRUDV���OLVWDU�RV�SUREOHPDV�HQFRQWUDGRV�DSyV�FDGD�WHVWH�H�UHYLVDU�R�SURWyWL SR�DQWHV�GR�
SUy[LPR�WHVWH��7RGRV�RV� V WDNHKROGHUV �GHYHP�SDUWLFLSDU�GHVWD�DWLYLGDGH��FXMR�WHPSR�
WRWDO�SUHYLVWR�p�GH�GRLV �G LDV ��

��� 3ULRUL]DomR�GH�SUREOHPDV�H�SODQR�GH�DomR��
1HVWD� DWLYLGDGH��SUREOHPDV�TXH�QmR� IRUDP�UHVROYLGRV� VmR�SULRUL]DGRV��DTXHOHV�PDLV�
JUDYHV�VmR�GLVFXWLGRV��EHP�FRPR�SRVVtYHLV�VROXo}HV���XP�SODQR�GH�DomR�SDUD�UHVROYHU�
RV�SUREOHPDV�HQFRQWUDGRV�p�HODERUDGR�H�RV�PHVPRV�VmR� OLVWDGRV��7RGDV�DV�SHVVRDV�
GD�HTXLSH�TXH�FRQWULEXtUDP�HP�XP�RX�PDLV�WHVWHV�GHYHP�SDUWLFLSDU��2�WHPSR�PpGLR�
GHVWD�DWLYLGDGH�p�GH�W UrV �KRUDV ��

��� &RPXQLFDomR�GH�UHVXOWDGRV�
8P� RX� GRLV� PHPEURV� GD� HTXLSH� �JHUDOPHQWH�� PDV� QmR� QHFHVVDULDPHQWH�� RV�
HVSHFLDOLVWDV�HP�XVDELOLGDGH��GHYHP�HVFUHYHU�XP�VXPiULR�GRV�GH]�PDLRUHV�SUREOHPDV�
GHVFREHUWRV��GLVSRQLELOL]DU�RV�UHVXOWDGRV�QD�LQWUDQHW�GD�HPSUHVD ��UHGLJLU�XP�UHODWyULR��
DSUHVHQWDU�RV� UHVXOWDGRV�REWLGRV�� HGLWDU�XP�YtGHR�FRP�R� ZDONWKURXJK �REVHUYDGR�H�
FULDU�HVSHFLILFDo}HV�SDUD�D�LPSOHPHQWDomR�GD�LQWHUIDFH� �

�
(VVD�HVWUDWpJLD�p�DSOLFDGD�HP�SDUWLFXODU�QRV�SURFHVVRV�GH�SURWRWLSDomR�HP�SDSHO��WpFQLFD�

VREUH�D�TXDO�WUDWDUHPRV�D�VHJXLU��(OD�p�FRQKHFLGD�SHOR�VHX�EDL[R�FXVWR��DOWR� I H HGEDFN �H�SRU�VHU�GH�
JUDQGH� XWLOLGDGH� H� IDFLOLGDGH� GH� XVR� SRU� QmR �HVSHFLDOLVWDV�� $SUHVHQWDUHPRV� D� WpFQLFD� GH�
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SURWRWLSDomR�HP�SDSHO�H�VXDV�YDQWDJHQV�SULQFLSDLV��SODQHMDPHQWR��SURMHWR�GH �WDUHIDV��SUHSDUDomR�
GH� SURWyWLSRV�� SDSpLV� H� UHVSRQVDELOLGDGHV� QD� FRQGXomR� GRV� WHVWHV� FRP� XVXiULRV�� EHP� FRPR� R�
WUDWDPHQWR�GH�GDGRV� �
�
�
����3URWRWLSDomR�HP�SDSHO�
�
1XP� VHQWLGR� PDLV� DPSOR�� SRGH �VH� FRQVLGHUDU� D� SURWRWLSDomR� HP� SDSHO� FRPR� XP�PpWRGR� GH�
EUDLQVWRUPLQJ �� SURMHWR�� FULDomR�� WHVWH� H� FRPXQLFDomR� GH� LQWHUIDFHV� JUiILFDV� FRP� XVXiULRV��
6HJXQGR� D� GHILQLomR� GH� 6Q\GHU� �������� ´ SURWRW LSDomR� HP� SDSHO � p � XPD� YDULDomR� GH� W HV W HV � GH�
XVDEL O LGDGH� RQGH� XVXiULRV� UHSUHVHQWDW LYRV� H[HFXWDP� WDUH IDV� UHD LV � D WUDYpV� GD� LQWHUDomR� FRP�
XPD� YHUVmR� HP� SDSHO � GD� LQWHU IDFH � PDQLSXODGD� SRU� XPD� SHVVRD� ¶D WXDQGR� FRPR� XP�
FRPSXWDGRU· � � TXH� QmR� H[SO L FD � FRPR� D� LQWHU IDFH � IR L � SURM H WDGD� SDUD� IXQFLRQDUµ�� $� DXWRUD�
VDOLHQWD� TXH� HVWD� WpFQLFD� p� LQGHSHQGHQWH� GH� SODWDIRUPD�� SRGHQGR� VHU� XWLOL]DGD� SDUD� ZHEVLWHV ��
DSOLFDo}HV�SDUD�LQWHUQHW��VRIWZDUH��GLVSRVLWLYRV� KDQGKHOG �H�PHVPR�KDUGZDUH�³�WXGR�TXH�SRVVXL�
XPD� LQWHUIDFH� KRPHP�FRPSXWDGRU� SRGH� VHU� REMHWR� GD� SURWRWLSDomR� HP� SDSHO�� $� )LJXUD� ����
DEDL[R�DSUHVHQWD�XP�H[HPSOR�GH�SURWyWLSR�HP�SDSHO�GH�XPD�FDL[D�GH�GLiORJR� �
�

�
)LJXUD�����³�3URWyWLSR�GH�XPD�FDL[D�GH�GLiORJR��FRP�
WRGRV�RV�HOHPHQWRV�GD�LQWHUIDFH�SURWRWLSDGRV�HP�SDSHO���
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�
5RVVRQ� H� &DUUROO� ������� DYDOLDP� TXH� SU RWyWLSRV� HP� SDSHO� WRUQDP �VH� DLQGD� PDLV�

LPSRUWDQWHV�HP�SURMHWRV�TXH�XWLOL]DP�PpWRGRV�GH�GHVLJQ�SDUWLFLSDWLYR��*HUDOPHQWH��XVXiULRV �DOYR�
GH�XP�VLVWHPD�RX�RXWURV� V WDNHKROGHUV �QmR�SRVVXHP�WDQWR�FRQKHFLPHQWR�HP�FRPSXWDomR�TXDQWR�
R� WLPH�GH�GHVHQYROYLPHQWR��2V�DX WRUHV�DUJXPHQWDP�TXH� WUDEDOKDU�VREUH�SURWyWLSRV�HODERUDGRV�
FRP� SDSHO� H� FDQHWD� PLQLPL]D� GLIHUHQoDV� GH� H[SHULrQFLD� FRP� FRPSXWDGRUHV� H�� SHOR� FRQWUiULR��
HQIDWL]D�D� LPSRUWkQFLD�GR�SUySULR�GRPtQLR��9LVWR�TXH�WDLV�SURWyWLSRV�VmR�FULDGRV�FRP�PDWHULDLV�
FRPXQV�GH�HVFULWyULR��XPD�JUDQGH�IDL[D�GH�LQGLYtGXRV�SRGHP�FRQWULEXLU�GLUHWDPHQWH�FRP�LGpLDV�
GH� GHVLJQ�� R� TXH� DXPHQWD� R� HQYROYLPHQWR� H� HQJDMDPHQWR� GH� V WDNHKROGHUV � QR� SURMHWR�� 6Q\GHU�
�������OLVWD�RXWURV�EHQHItFLRV�GD�SURWRWLSDomR�HP�SDSHO� �
�

• )RUQHFH� I H HGEDFN � VXEVWDQFLDO� GRV� XVXiULRV� QDV� SULPHLUDV� HWDSDV� GR� SURFHVVR� GH�
GHVHQYROYLPHQWR��RX�VHMD��DQWHV�TXH�HVIRUoRV�GH�LPSOHPHQWDomR�VHMDP�LQYHVWLGRV� �

• 3URPRYH�XP�UiSLGR�GHVHQYROYLPHQWR�LWHUDWLYR��H[SHULPHQWDQGR �VH�YiULDV�LGpLDV��
• )DFLOLWD�D�FRPXQLFDomR�GHQWUR�GR�WLPH�GH�GHVHQYR OYLPHQWR��EHP�FRPR�HQWUH�HVWH�H�

VHXV�FOLHQWHV��
• 1mR� UHTXHU� KDELOLGDGHV� WpFQLFDV�� SHUPLWLQGR� TXH� PHVPR� XP� WLPH�PXOWLGLVFLSOLQDU�

WUDEDOKH�MXQWR��
• e�XPD�WpFQLFD�GH�EDL[tVVLPR�FXVWR� �
• (QFRUDMD�FULDWLYLGDGH�QR�SURFHVVR�GH�GHVHQYROYLPHQWR�GR�SURGXWR� �
�
+DFNRV�H�5HGLVK���������SRU�RXWUR�ODGR��OLVWDP�DOJXPDV�GHVYDQWDJHQV�GHVWD�WpFQLFD� �
�
• 2V�SURWyWLSRV�JHUDOPHQWH�UHSURGX]HP�DSHQDV�DOJXPDV�GDV�IXQFLRQDOLGDGHV�ILQDLV� �
• $TXLOR�TXH�p�UHSUHVHQWDGR�SRGH�QmR�HVWDU�SUHVHQWH�QD�WHFQRORJLD�ILQDO� �
• (OHV�UHTXHUHP�TXH�XP�IDFLOLWDGRU�KX PDQR�VLPXOH�R�TXH�R�FRPSXWDGRU�IDULD� �
• (VWD�WpFQLFD�SRGH�QmR�VHU�OHYDGD�VXILFLHQWHPHQWH�D�VpULR�SHORV�XVXiULRV� �
• 3URWyWLSRV�HP�SDSHO�VmR�PDLV�IiFHLV�GH�VH�SHUGHU� �

�
$�)LJXUD�����DEDL[R�PRVWUD�FRPR�RUJDQL]DU�SHoDV�GH�XP�SURWyWLSR�HP�XP�HQYHORSH� �
�
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�
)LJXUD�����³�(QYHORSH�FRQWHQGR�DV�SHoDV�SURWRWLSDGDV��

�
&RQWUDULDPHQWH� D� HVWD� ~OWLPD� VXSRVLomR�� 6Q\GHU� ������� DUJXPHQWD� TXH� SURWyWLSRV� HP�

SDSHO�³� DOpP� GH� VH� UHYHODUHP� SDUWLFXODUPHQWH� DJUDGiYHLV� jTXHODV� SHVVRDV� TXH� QmR� VH� VHQWHP�
VHJXUDV� QR� XVR� GH� FRPSXWDGRUHV� ³� GHL[DP� H[SOLFLWDPHQWH� FODUR� jTXHOHV� XVXiULRV� FRP� ERD�
H[SHULrQFLD�HP�WHFQRORJLD�� H �J � �DGPLQLVWUDGRUHV�GH�UHGH�H�GHVHQYROYHGRUHV�GH�VRIWZDUH��TXH�VHX�
REMHWLYR� p� REWHU� I H HGEDFN � DQWHV� TXH� R� SURMHWR� HVWHMD� IHFKDGR�� $� DXWRUD� FRQVWDWD� DLQGD� TXH� D�
WpFQLFD�GH�SURWRWLSDomR�HP�SDSHO�SURGX]�HIHLWRV�SVLFROyJLFRV�LQWHUHVVDQWHV�HP�WHUPRV�GD�PDQHLUD�
HP�TXH�RV�XVXiULRV�UHVSRQGHP�D�XP�GHVLJQ�QmR�WHUPLQDGR�TXH�OKHV�p�DSUHVHQWDGR� �
�

• 0DLV�IDPLOLDU�TXH�XP�FRPSXWDGRU��
0XLWDV�SHVVRDV��HVSHFLDOPHQWH�DV�PDLV�MRYHQV��VHQWHP �VH�EDVWDQWH�FRQIRUWiYHLV�FRP�R�
XVR�GH�FRPSXWDGRUHV��PDV�DLQGD�Ki�XPD�SRUFHQWDJHP�VXEVWDQFLDO�GH�DGXOWRV�TXH�QmR�
VH� VHQWHP� GD� PHVPD� IRUPD�� 4XDQGR� VH� GHSDUDP� FRP� DOJXPD� WHFQRORJLD� SRXFR�
IDPLOLDU�� Ki� XP� DJUDYDPHQWR� QR� ULVFR� GH� RV� XVXiULRV� VHQWLUHP �VH� FRQVWUDQJLGRV�
TXDQGR�QmR�FRQVHJXHP�HQWHQGHU�DOJR��SRU�H[HPSOR��HP�XP�WHVWH�GH�XVDELOLGDGH��3RU�
RXWUR� ODGR�� FRP�SURWyWLSRV� HP� SDSHO� QmR� Ki� D� SUHVHQoD� GH� FRPSXWDGRUHV�� DSHQDV�
VHUHV� KXPDQRV�� 'HYH�VH� WHU� HP� PHQWH� TXH� D� DXGLrQFLD �DOYR� GH� XP� VLVWHPD� SRGH�
LQFOXLU�SHVVRDV�TXH�QmR�VH�VHQWHP�FRQILDQWHV�FRP�R�XVR�GH�FRPSXWDGRUHV� �

• )HHGEDFN�PDLV�FULDWLYR��
$�DXWRUD�PRVWUD�KDYHU�HYLGrQFLDV�GH�TXH�XP�GHVLJQ�LQDFDEDGR�HQFRUDMD�XPD�UHSRVWD�
PDLV� FULDWLYD� SRU� SDUWH� GRV� XVXiULRV�� DOpP� GH� H[HUFHU� XP� HIHLWR� GUDPiWLFR� VREUH�
FRPR� RV� V WDNHKROGHUV � VH� WRUQDP� PDLV� HQYROYLGRV� FRP� R� SURMHWR�� $R� LQYpV� GH�
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DVVXPLU�XPD�DWLWXGH�SDVVLYD��XPD�SHVVRD�D�TXH�VH�DSUHVHQWD�XP�GHVLJQ�QmR�FRQFOXtGR�
WRUQD�VH� PDLV� FULDWLYDPHQWH� FRPSURPHWLGD� HP� UHIOHWLU� VREUH� FRQFHLWRV� H�
IXQFLRQDOLGDGHV�GHOLPLWDGRV�QR�SURWyWLSR� �

• $VSHFWRV�HVWpWLFRV�SRVWHUJDGRV��
$� PHQRV� TXH� VH� HVWHMD� QDV� HWDSDV� ILQDLV� GH� GHVHQYROYLPHQWR� RX� HVSHFLILFDPHQWH�
EXVFDQGR� I H HGEDFN � VREUH� R� GHVLJQ� YLVXDO�� QmR� p� GH� JUDQGH� XWLOLGDGH� FROKHU�
FRPHQWiULRV� VREUH�� SRU� H[HPSOR�� IRUPDV� H� FRUHV� FRQWLGDV� HP� XP� SURWyWLSR ��
3URWyWLSRV� HP� SDSHO� GHVHQKDGRV� D�PmR �OLYUH� HYLWDP� I H HGEDFN � YLVXDO�� SRLV� VH� WRUQD�
yEYLR�TXH�D�HVVD�WpFQLFD�QmR�HVSHFLILFD�DVSHFWRV�HVWpWLFRV��R�TXH�LQGX]�RV�XVXiULRV�D�
PDQWHUHP�IRFR�QRV�FRQFHLWRV�H�IXQFLRQDOLGDGHV�GR�VLVWHPD�SURWRWLSDGR� �

�
$�VHJXLU��DSUHVHQWDUHPRV�RV�SULQFLSDLV�SRQWRV�TXH�GHYHP�VHU�REVHUYDGRV�DR�VH�SODQHMDU�

XP� HVWXGR� GH� XVDELOLGDGH� FRP� SURWRWLSDomR� HP� SDSHO�� WDLV� FRPR� DV� SHVVRDV� TXH� GHYHP� VHU�
HQYROYLGDV�QR�SURFHVVR��DV�DWLYLGDGHV�QHFHVViULDV�H�R�WHPSR�VXJHULGR�SDUD�FDGD�XPD�GHVWDV� �
�
������3ODQHMDPHQWR�GR�HVWXGR�
�
1D� VHomR� ����� DSUHVHQWDUDP�VH� DOJXPDV� HVWUDWpJLDV� GH� GHVLJQ� SDUD� R� SURFHVVR� GH� SURWRWLSDomR��
GHQWUH�HODV�D�GH�6Q\GHU���������TXH�WHP�VXD�XWLOLGDGH�YROWDGD�SDUWLFXODUPHQWH�DR�SODQHMDPHQWR�GH�
HVWXGRV�GH�XVDELOLGDGH�FRP�SURWyWLSRV�HP�SD SHO��(P�WDO�HVWiJLR��QmR�Ki�DLQGD�D�SUHRFXSDomR�HP�
VH�HODERUDU�TXDOTXHU�SURWyWLSR��SULPHLUDPHQWH��RV�REMHWLYRV�GH�DOWR�QtYHO�GHYHP�VHU�DFRUGDGRV�H�
WDUHIDV�SDUD�YHULILFDomR�GH�XVDELOLGDGH�GHYHP�VHU�GHWDOKDGDV��SDUD�VRPHQWH�HQWmR�VH�GHVHQYROYHU�
XP�SURWyWLSR�HP�SDSHO�H�WHVWi�OR��

3URWRWLSDomR� HP� SDSHO� H� WHVWHV� GH� XVDELOLGDGH� GHYHP� HQYROYHU� WRGRV� RV� PHPEURV� GD�
HTXLSH�GH�SURMHWR��QmR�DSHQDV�RV�SURILVVLRQDLV�GH�XVDELOLGDGH�H�GHVLJQ��$�DXWRUD�DQDOLVD�TXH�DWp�
PHVPR�GHFLV}HV�GH� IDWRUHV� WpFQLFRV�� FRPR�R�SURMHWR�GH�EDQ FR�GH�GDGRV��SRGH�FDXVDU� LPSDFWR�
VREUH�D�LQWHUIDFH�JUiILFD�H�YLFH �H�YHUVD��(P�RXWUDV�SDODYUDV��R�Q~PHUR�GH�GHFLV}HV�QR�GLD �D�GLD�GH�
XP�SURMHWR�TXH�DIHWDP�R�XVXiULR�p�GHPDVLDGDPHQWH�JUDQGH�SDUD�VHU�JHUHQFLDGR�SRU�DSHQDV�XPD�
SHVVRD�RX�PHVPR�XP�GHSDUWDPHQWR�� (P�HPSUHVDV�FXMD�HTXLSH�p�FRPSRVWD�SRU�PXLWDV�SHVVRDV��
UHFRPHQGD�VH� TXH� VHMD� GHVLJQDGR� XP� WLPH �Q~FHOR� SDUD� DV� DWLYLGDGHV� H� HVWXGRV� GH� XVDELOLGDGH��
SRLV�QmR�p�SURYiYHO��QHP�GHVHMiYHO��TXH�WRGD�D�HTXLSH�GH�GHVHQYROYLPHQWR�HVWHMD�HQYROYLGD�HP�
FDGD � DVSHFWR�GD� SUHSDUDomR�H� WHVWH�GR�SURWyWLSR��7LSLFDPHQWH��R� WLPH �Q~FOHR�GHYHULD� LQFOXLU�RV�
GHVLJQHUV� H� GHVHQYROYHGRUHV� UHVSRQViYHLV� SHOD� LQWHUIDFH� JUiILFD�� EHP�FRPR�XP�HVSHFLDOLVWD� HP�



&DStWXOR���³�3URWRWLSDomR�UiSLGD )L O L S H �/HY L � ����� �  

3iJLQD���� 3UR W R W L SD omR � U iS L GD �QR � F L F O R � G H � G H V L JQ � L W H U D W L Y R � G H � DS O L F D o } H V �PX O W LP tG L D � SD UD � I R UPD omR � G H � S U R I H V V R U H V  

XVDELOLGDGH�³�FDVR�KDMD�DOJXP�QD�HTXLSH��6Q\GHU��������DGYHUWH�VHU�LPSRUWDQWH�SRVVXL U�QR�WLPH�
Q~FOHR� SHOR�PHQRV� XPD� SHVVRD� FRP� SRQWR� GH� YLVWD� WpFQLFR� ³� TXH� FRQKHoD� D� DUTXLWHWXUD� GR�
VLVWHPD��RV�OLPLWHV�H�UHVWULo}HV�WHFQROyJLFRV��,VVR�LPSHGLULD�D�HTXLSH�GH�GHVHQYROYHU�XP�SURWyWLSR�
TXH�IRVVH�LPSRVVtYHO�RX�H[WUHPDPHQWH�GLItFLO�GH�VHU�LPSOHPHQ WDGR��1R�LQtFLR�GH�XP�GDGR�SURMHWR�
TXH�HQYROYD�SURWRWLSDomR�HP�SDSHO��ID] �VH�QHFHVViULR�KDYHU�GLVFXVV}HV�HQWUH�WRGRV�RV�PHPEURV�
GD� HTXLSH� VREUH� RV� REMHWLYRV� H� PpWRGRV� TXH� VHUmR� XWLOL]DGRV� QRV� WHVWHV� GH� XVDELOLGDGH�� 8PD�
DJHQGD�WtSLFD�SDUD�DV�UHXQL}HV�LQLFLD LV��VHJXQGR�6Q\GHU���������VHULD� �

�
• )RUQHFHU�XPD�YLVmR�JHUDO�GDV�DWLYLGDGHV��

1DV�SULPHLUDV�YH]HV�TXH�VH�ID]HP�SURWRWLSDomR�FRP�SDSHO�H�WHVWHV�GH�XVDELOLGDGH��p�
QDWXUDO�TXH�PXLWDV�SHVVRDV�QD�HTXLSH�WHQKDP�TXHVW}HV�VREUH�HVVDV�DWLYLGDGHV��3RGH �
VH�DSUHVHQWDU�XPD�YHUVmR�SURWRWLSDGD�HP�SDSHO�GH�DOJXPD�DSOLFDomR�Mi�FRQKHFLGD�SHOD�
HTXLSH��SRLV�³�HPERUD�VHMD�FRPSOLFDGR�H[SOLFDU�R�TXH�p�D�WpFQLFD� ³�DV�SHVVRDV�ORJR�
D� UHFRQKHFHP� TXDQGR� D� YrHP� HP� SUiWLFD�� 2V� PHPEURV� TXH� QmR� HVWLYHUHP�
GLUHWDPHQWH� HQYROYLGRV� QR� WLPH �Q~FOHR� GHYHP� HVWDU� FLHQWHV� VREUH� TXDLV� DWLYLGDGHV�
UHTXHUHUmR�VXD�SDUWLFLSDomR��$�DXWRUD�GHIHQGH�TXH�FDGD�SHVVRD�SDUWLFLSH��SHOR�PHQRV��
GH�XPD�UHXQLmR�SDUD�GHILQLomR�GH� ZDONWKURXJK ��SUHIHUHQFLDOPHQWH�D�~OWLPD�DQWHV�GRV�
WHVWHV���GRLV� WHVWHV�GH�XVDELOLGDGH� �SDUD� V H�DYDOLDU�VHPHOKDQoDV�H�GLIHUHQoDV�HQWUH�RV�
SUREOHPDV�OHYDQWDGRV�HP�DPERV��H�GD�UHXQLmR�GH�FRPXQLFDomR�GH�UHVXOWDGRV� �

• 'LVFXWLU�ULVFRV�H�SUHRFXSDo}HV��
2�YDORU�UHDO�GD�SURWRWLSDomR�HP�SDSHO�HVWi�QD�VXD�KDELOLGDGH�HP�DSRQWDU�SUREOHPDV�
QDV�SULPHLUDV�HWDSDV�GR� SURFHVVR�GH�GHVHQYROYLPHQWR��HQTXDQWR�DLQGD�Ki�WHPSR�GH�
HYLWi�ORV��3RUWDQWR��RV�WHVWHV�GH�XVDELOLGDGH�GHYHP�VHU�SODQHMDGRV�SDUD�UHVSRQGHU�DV�
SULQFLSDLV� G~YLGDV� GD� HTXLSH� VREUH� RV� DVSHFWRV� GD� H[SHULrQFLD� GR� XVXiULR�� 6Q\GHU�
������� GHIHQGH� TXH� SURWRWLSDomR� HP � SDSHO� p� XPD� H[FHOHQWH� IHUUDPHQWD� SDUD�
JHUHQFLDPHQWR�GH�ULVFRV�SRUTXH�DX[LOLD�D�FODULILFDU�DTXLOR�TXH�QmR�VH�FRQKHFH�VREUH�R�
TXmR� EHP� D� LQWHUIDFH� JUiILFD� WUDEDOKDUi�� R� TXH� FRQWULEXL� SDUD� TXH� D� HTXLSH� WRPH�
GHFLV}HV�LPSRUWDQWHV�R�PDLV�FHGR�SRVVtYHO��$OJXQV�T XHVWLRQDPHQWRV�D�VHUHP�IHLWRV�D�
FDGD�PHPEUR�GD�HTXLSH�GXUDQWH�HVWH�HVWiJLR�VHULDP� �
²� 6REUH�TXH�SRQWRV�Ki�PDLV�LQVHJXUDQoD" �
²� 4XDLV�VmR�RV�PDLRUHV�ULVFRV�VRE�XPD�SHUVSHFWLYD�GH�QHJyFLR" �
²� 4XH�GHFLV}HV�GH�SURMHWR�LPSRUWDQWHV�DLQGD�GHYHP�VHU�WRPDGDV" �
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²� 4XH� WDUHIDV� VmR� PDLV� FUtWLFDV� SDUD� RV� XVXiULRV�� PHVPR� TXH� VHMDP� DV� PHQRV�
IUHT�HQWHV"�

²� 4XH�SDUWHV�GR�VLVWHPD�DSUHVHQWDP�XP�FDUiWHU�LQRYDGRU�SDUD�D�HTXLSH" �
• &ULDU�XP�SHUILO�GH�XVXiULR��

$�HTXLSH�GHYH� HVWDU� FLHQWH�GR� WLSR�GH�XVXiULR�TXH� VHUi� UHFUXWDGR�SDUD�RV� WHVWHV�GH�
XVDELOLGDGH�� $� GLVFXVVmR� GHYH� VHU� LQLFLDGD� WUDWDQGR� VREUH� TXH� FDUDFWHUtVWLFDV� RV�
XVXiULRV�DOYR� GR� VLVWHPD� SRVVXL� �SRGH� KDYHU� PDLV� GH� XP� SHUILO��� $V� VHJXLQWHV�
TXHVW}HV�VREUH�RV�XVXiULRV�SRGHP�VHU�~WHLV�QHVWD�HWDSD� �
²� 4XDLV�VmR�VXDV�UHVSRQVDELOLGDGHV�QR�WUDEDOKR�TXH �GHVHPSHQKDP"�
²� 4XDO�VHX�QtYHO�GH�IDPLOLDULGDGH�FRP�D�WHFQRORJLD�H�RV�FRQFHLWRV�XWLOL]DGRV�SHOR�

SURGXWR�HP�GHVHQYROYLPHQWR" �
²� 4XH�SURGXWRV�VLPLODUHV�HOHV�FRPSUDUDP�H�XWLOL]DUDP" �
$�SDUWLU�GDV�FDUDFWHUtVWLFDV�TXH�IRUHP�PHQFLRQDGDV��GHYH �VH�HODERUDU�XPD�OLVWD�FRP �
WRGDV�HODV�H�LGHQWLILFDU �VH�DTXHODV�TXH�FDSWXUDP�D�HVVrQFLD�GRV�XVXiULRV�HP�TXHVWmR� �

• 'HWHUPLQDU�R�FURQRJUDPD��
+i� SURMHWRV� GH� GHVHQYROYLPHQWR� HP� TXH� DV� HTXLSHV� SRGHP� HQFRQWUDU� PXLWDV�
GLILFXOGDGHV�SDUD�LQWHUDJLU�FRP�XVXiULRV�UHDLV��6HQGR�DVVLP��6Q\GHU������ ��VXJHUH�TXH�
R�UHFUXWDPHQWR�GH�XVXiULRV�H�R�DJHQGDPHQWR�GRV�WHVWHV�GH�XVDELOLGDGH�VHMDP�IHLWRV�
DQWHV� PHVPR� GD� HODERUDomR� GRV� SURWyWLSRV�� $� DXWRUD� FRQVWDWD� TXH� D� PDLRULD�
HVPDJDGRUD�GRV�WHVWHV�GH�SURWRWLSDomR�FRP�XVXiULRV�GXUDP�HQWUH�XPD�H�GXDV�KRUDV�H�
TXH��VHJXQGR�D�WHRULD�GH�1LHOVHQ�H�/DQGDXHU���������WHVWHV�FRP�FLQFR�D�RLWR�XVXiULRV�
Mi� SRGHULDP� IRUQHFHU� GDGRV� VXILFLHQWHV� SDUD� D� LGHQWLILFDomR� GRV� SDGU}HV� SULQFLSDLV��
3DUD�WDQWR��p�QHFHVViULR�TXH�VHMD�WHVWDGR�R�PHVPR�FRQMXQWR�GH�WDUHIDV�FRP�XVXiULRV�
SHUWHQFHQWHV� D� XP�PHVPR� SHUILO�� FRPR� IRL� DQWHULRUPHQWH� GHILQLGR�� 6Q\GHU� �������
UHFRPHQGD�VH� TXH� VHMD� SUHYLVWR� XP� SHUtRGR� HQWUH� RV� WHVWHV� SDUD� D� UHYLVmR� GRV�
SUREOHPDV�HQFRQWUDGRV�H�DOWHUDomR�GR�SURWyWLSR�HP�SDSHO� �

�
������'HVLJQ�GH�WDUHIDV�
�
6Q\GHU��������DILUPDP�TXH� R�GHVLJQ�GH�WDUHIDV�p�XP�GRV�DVSHFWRV�PDLV�LPSRUWDQWHV�HP�WHVWHV�GH�
XVDELOLGDGH��QmR�EDVWD�REVHUYDU�RV�XVXiULRV�LQWHUDJLUHP�FRPR�TXLVHUHP�FRP�D�LQWHUIDFH��p�SUHFLVR�
GHILQLU� WDUHIDV� HVSHFtILFDV� TXH� UHYHOHP� DTXLOR� TXH� VH� GHVHMD� DSUHQGHU��+DFNRV� H�5HGLVK� ���� ���
LQIRUPDP�TXH�� XPD� YH]� GHFLGLGR� TXH� D� WpFQLFD� GH� SURWRWLSDomR� GHYHUi� LQWHJUDU� R�SURFHVVR�GH�
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SURMHWR�� GHYH�VH� GHWHUPLQDU� FRPR� HOD� GHYH� VHU� LQLFLDGD�� 'HSHQGHQGR� GD� VLWXDomR�� DOJXPDV�
SUHRFXSDo}HV�SULPiULDV�SRGHULDP�VHU� �
�

• 2�IOX[R�GH�WHODV�SDUD�WDUHIDV�PDLRUH V��
• $�PHWiIRUD�JHUDO�H�FRPR�HOD�VHUi�FRQGX]LGD� �
• 2�OD\RXW�GD�WHOD�SULQFLSDO�GH�WDUHIDV� �
• 2�OD\RXW�GH�WRGDV�DV�RXWUDV�WHODV� �
• 0HWiIRUDV�DOWHUQDWLYDV�RX�RXWUDV�LGpLDV�GH�GHVLJQ� �

�
2V�DXWRUHV�H[SOLFDP�TXH�D�SUiWLFD�FRPXP�QD�iUHD�p�GH�TXH�LQLFLH�FRP�DTXHODV�WDUHIDV �PDLV�

FUtWLFDV�H� IUHT�HQWHV��+DYHULD�XPD�HVWDJQDomR�QD�SURWRWLSDomR�FDVR� WRGDV�DV�YDULDo}HV�H� WDUHIDV�
PHQRUHV� IRVVHP�GLVFXWLGDV�� WHVWDGDV� H� DYDOLDGDV� GHVGH� R� FRPHoR�GR�SURFHVVR��8PD�ERD� WDUHID�
IRUQHFH�GDGRV�FRQILiYHLV�VREUH�WySLFRV �FKDYH��WDO�TXH�VH�REWHQKD�R�Pi[LPR� I H HGEDFN �GRV�WHVWHV�
FRP� XVXiULRV�� 3RU� RXWUR� ODGR�� WDUHIDV� PDO� HVFROKLGDV� SRGHP� PDVFDUDU� SUREOHPDV� RX� PHVPR�
WUDQVIRUPDU� HP� XP� DTXLOR� TXH� QmR� p� XP� SUREOHPD� HP� VL�� 6Q\GHU� ������� DSRQWD� DOJXPDV� GDV�
FDUDFWHUtVWLFDV�TXH�VH�GHYH�FRQVLGHUDU�SDUD�D�GHVLJ Q�GH�ERDV�WDUHIDV� �

�
��� $�WDUHID�EDVHLD�VH�HP�XP�REMHWLYR�UHOHYDQWH�DR�SHUILO�GH�XVXiULR�HVFROKLGR��

$OJXPDV�TXHVW}HV�VREUH�R�UHDO�REMHWLYR�GRV�XVXiULRV�QR�SHUILO�HVFROKLGR�GHYHP�HVWDU�
VHPSUH� HP�PHQWH� QD� GHILQLomR� GH� WDUHIDV�� FRPR�� SDUD� TXH� DV� SHVVRDV� XWLOL]DUm R� D�
LQWHUIDFH"� 2� TXH� p� LPSRUWDQWH� SDUD� HODV"� &RPR� R� VLVWHPD� DX[LOLD� RV� XVXiULRV� D�
DOFDQoDU� VHXV� REMHWLYRV"�$� DXWRUD� DGYHUWH� TXH�� TXDQGR� D� HTXLSH� HVWi� DFRVWXPDGD� D�
UDFLRFLQDU� VREUH� D� LQWHUIDFH� VHPSUH� HP� WHUPRV� GH� IXQFLRQDOLGDGH�� SRGH� VHU� GLItFLO�
SDVVDU� D� SHQVDU� VREUH� RV� REMHWLYRV� GR� XVXiULR�� 1HVVHV� FDVRV�� GHYH �VH� SURFXUDU�
DUJXPHQWDU� SRU� TXH� D� IXQFLRQDO LGDGH� p � LQ WHUHVVDQWH �DWp�TXH�DV�UHVSRVWDV�LQGLTXHP�
XP�REMHWLYR�UHDO�GRV�XVXiULRV� �

��� (OD�FRQVLGHUD�TXHVW}HV�LPSRUWDQWHV�SDUD�R�VXFHVVR�GR�SURGXWR�RX�QHJyFLR��
4XHVW}HV� HVSHFtILFDV� VmR�PDLV� IiFHLV� GH� VH� UHVSRQGHU�� DR� SDVVR� TXH� TXHVW}HV�PDLV�
JHUDLV�VmR�JHUDOPHQWH�PDLV�LPSRUWDQWHV�SDUD�R�VXFHVVR�GR�VLVWHPD��8PD�PDQHLUD�GH�
SULRUL]DU�TXHVW}HV�TXH�GHYHP�VHU� UHVSRQGLGDV�SHORV� WHVWHV�GH�XVDELOLGDGH�p�VROLFLWDU�
TXH� FDGD� SHVVRD� QD� HTXLSH� HVFROKD� DV� WUrV� TXHVW}HV� PDLV� LPSRUWDQWHV� VRE� VXD�
SHUVSHFWLYD��6Q\GHU��������DLQGD�HVFODUHFH�TXH�TXHVW}HV�PDLV�JHUDLV�SRGHP��jV�YH]HV��
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VHU� HVFODUHFLGDV� DWUDYpV� GH� SDGU}HV� REVHUYDGRV� QRV� WHVWHV� GH� YiULDV� TXHVW}HV� PDLV�
HVSHFtILFDV��

��� (OD�SRVVXL�XP�HVFRSR�EHP�GHILQLGR��
2�HVFRSR�GH�XPD�WDUHID�GHYH�VHU�DEUDQJHQWH�R�VXILFLHQWH�SDUD�TXH�R�XVXiULR�DOFDQFH�
XP�REMHWLYR�UHDO�H�UHVSRQGD�XPD�RX�PDLV�TXHVW}HV�LPSRUWDQWHV��7LSLFDPHQWH��WDUHIDV�
FRP� HVFRSR� EHP� GHILQLGR� UHTXHUHP� HQWUH� FLQFR� H� WULQWD� PLQXWRV� SDUD� V HUHP�
FRPSOHWDGDV�HP�XP�WHVWH�FRP�SURWyWLSRV�HP�SDSHO� �

��� $�WDUHID�GHYH�SRVVXLU�XP�FRQMXQWR�ILQLWR�H�SUHYLVtYHO�GH�SRVVtYHLV�VROXo}HV��
9LVWR� TXH� SURWyWLSRV� HP� SDSHO� QmR� VmR� FRPSOHWDPHQWH� IXQFLRQDLV� �RX� VHMD�� QmR�
UHSUHVHQWDP�WRGDV�DV�IXQFLRQDOLGDGHV�SUHWHQGLGDV �SDUD�XP�VLVWHPD���VHULD�LPSRVVtYHO�
FRQIHFFLRQDU� WRGDV� DV�SHoDV�QHFHVViULDV�SDUD� VLPXODU� D� LQWHUDomR�GR�XVXiULR�FRP�R�
VLVWHPD� FRPSOHWR�� $VVLP�� GHYH �VH� LQWURGX]LU� DOJXPDV� UHVWULo}HV� QDV� WDUHIDV� FRP� R�
SURSyVLWR�GH�OLPLWDU�D�TXDQWLGDGH�GH�SUHSDUDomR�QHFHVViUL D�SDUD�RV�WHVWHV��3RU�RXWUR�
ODGR��6Q\GHU��������UHFRPHQGD�TXH�VHPSUH�GHYH�KDYHU�SHOR�PHQRV�XPD�VROXomR�SDUD�
FDGD�WDUHID��$�DXWRUD�H[SOLFD�TXH�PXLWRV�HVSHFLDOLVWDV�HP�XVDELOLGDGH�GHVDFRQVHOKDP�
DTXHODV�WDUHIDV�RQGH�VH�VROLFLWD�DR�XVXiULR�TXH�DOFDQFH�DOJR�TXH ��VDEH�VH��p�LPSRVVtYHO��

��� (OD�SRVVXL�XP�SRQWR�GH�WpUPLQR�TXH�R�XVXiULR�SRVVD�UHFRQKHFHU��
$� DXWRUD� DUJXPHQWD� TXH� WDUHIDV� VHP�XP� WpUPLQR�GHILQLGR� GHYHP� VHU� HYLWDGDV�� WDLV�
FRPR� ´H[SORUH� HV WH � V L W Hµ� RX� ´GHVFXEUD� D OJR� LQ WHUHVVDQWH� VREUH� HV WH � PyGXORµ��2V�
XVXiULRV�QmR�VH�VHQWLULDP�VHJXURV�VH�HVWmR�UHDOPHQWH�ID]HQGR�D�FRLVD�FRUUHWD�H�D�WDUHID�
VHULD� LQWHUURPSLGD� HP�DOJXP�SRQWR�DUELWUiULR��2�SURWyWLSR�GHYH� IRUQHFHU� I H HGEDFN �
VXILFLHQWH�SDUD�TXH�R�SUySULR�XVXiULR�UHFRQKHoD�TXH�FRQFOXLX�D�WDUHID� �

��� 8PD�ERD�WDUHID�HOLFLWD�Do}HV��QmR�DSHQDV�RSLQL}HV��
8PD� WDUHID� EHP� SURMHWDGD� GHYH� OHYDU� R� XVXiULR� D� LQWHUDJLU� FRP� R� SURWyWLSR�� QmR�
DSHQDV�REVHUYi�OR�H�GL]HU�R�TXH�HOH�SHQVD��6Q\GHU��������UHVVDOWD�TXH� ³�JHUDOPHQWH�
³�DTXLOR�TXH�RV�XVXiULRV�GL]HP�JRVWDU�QHP�VHPSUH�p�XP�LQGLFDWLYR�FRQ ILiYHO�GH�TXH�
HOHV�SRGHP�UHDOPHQWH�XVDU�D� LQWHUIDFH�VHP�SUREOHPDV��$�DXWRUD�DYDOLD�TXH��GXUDQWH�
XP�WHVWH�GH�XVDELOLGDGH��RV�REVHUYDGRUHV�GHYHP�HVWDU�DWHQWRV�D�PDLRU�SDUWH�GR�WHPSR�
HP�FRPR�RV�XVXiULRV�WUDEDOKDP�FRP�D�LQWHUIDFH��QmR�SUHRFXSDQGR �VH�HP�FRQYHUVDU�
FRP�HOHV��4XHVWLRQDPHQWRV�VREUH�D�RSLQLmR�GRV�XVXiULRV�GHYHP�VHU�IHLWRV�DR�ILP�GH�
FDGD�VHVVmR��FRQIRUPH�GHWDOKDUHPRV�PDLV�DGLDQWH� �

�
�
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������3UHSDUDomR�GR�SURWyWLSR�
�
$� FULDomR� GH� XP� SURWyWLSR� HP� SDSHO� DFRQWHFH� GH� PDQHLUD� LWHUDWLYD� FRP� DWLYLGDGHV� GH�
ZDONWKURXJK �³�HODERUDP�VH�DOJXPDV�SHoDV�GR�SURWyWLSR��H[HFXWD �VH�XP�ZDONWKURXJK ��YHULILFD�
VH�R�TXH�HVWi� HUUDGR�RX� IDOWDQGR�H� UHSHWH �VH�HVWH�SURFHVVR��6Q\GHU� ������� DILUPD�TXH�D�PHOKRU�
PDQHLUD�GH�FULDU�XP�SURWyWLSR�YDL�GHSHQGHU�GR�WDPDQKR�H�FRPSRVLomR�GR�WLPH�H�H P�TXH�HWDSD�
QR�GHVHQYROYLPHQWR�R�VLVWHPD�VH�HQFRQWUD��1R�FDVR�GH�LQWHUIDFHV�TXH�DLQGD�QmR�H[LVWHP�GH�IDWR�
RX� TXH� HVWmR� VHQGR� VXEVWDQFLDOPHQWH� PRGLILFDGDV�� D� PHOKRU� DERUGDJHP� VHULD� ¶GLYLGLU� SDUD�
FRQTXLVWDU·�� FDGD�SDUWH�GR�SURWyWLSR� ILFDULD�VRE�R�HQFDUJR�GH� DOJXPD�SHVVRD��$�DXWRUD�GHIHQGH�
DLQGD�R�XVR�GH�GHVLJQ�SDUDOHOR��XPD�WpFQLFD�HP�TXH�RV�PHPEURV�GD�HTXLSH�WUDEDOKDP�D�VyV�RX�HP�
SHTXHQRV� JUXSRV� SDUD� JHUDU� GLIHUHQWHV� LGpLDV� GH� GHVLJQ� SDUD�� HQWmR�� UHYLVDU� DV� RXWUDV� LGpLDV��$�
)LJXUD�����DEDL[R�PRVWUD�GXDV�LGpL DV�GH�GHVLJQ��SURWRWLSDGDV�HP�SDSHO��SDUD�XP�PHVPR�HQJHQKR�
GH�EXVFD��
�

�
)LJXUD�����³�'XDV�LGpLDV�GH�GHVLJQ��SURWRWLSDGDV�HP�SDSHO��SDUD�XP�HQJHQKR�GH�EXVFD��

�
+DFNRV� H� 5HGLVK� ������� GHWDOKDP� TXH� XP� NLW � SDUD� VHVV}HV� GH� SURWRWLSDomR� HP� SDSHO �

SRGH�LQFOXLU�SDSpLV�UHFRUWDGRV�QD�IRUPD�DSURSULDGD�SDUD�UHSUHVHQWDU�D�iUHD�GD�LQWHUIDFH��FDQHWDV�H�
PDUFDGRUHV� FRORULGRV�� FDUW}HV� LQGH[DGRV�� QRWDV� SRVW � L W � GH� FRUHV� H� WDPDQKRV� GLIHUHQWHV�� ILWD� GH�
IiFLO� UHPRomR�� DSDJDGRUHV�� WHVRXUDV�� UpJXD� H� SHoDV� SUp �GHVHQKDGDV� TXH� VHMDP� UHOHYDQWHV� DR�
SURMHWR��$�)LJXUD�����H[LEH�XP�WtSLFR� NLW �SDUD�SURWRWLSDomR�HP�SDSHO� �

�
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�
)LJXUD�����³�.LW �WtSLFR�SDUD�D�FRQVWUXomR�GH�SURWyWLSRV�HP�SDSHO��

�
�6Q\GHU��������DFUHGLWD�TXH�GHVHQKRV�j�PmR �OLYUH�PLVWXUDGRV�j�SHGDoRV �GH�WHOD�LPSUHVVRV�

VmR�~WHLV�SDUD�WUDQVPLWLU�DV�LGpLDV�GH�GHVLJQ�DRV�XVXiULRV��HPERUD�VH�GHYHVVH�RSWDU�SRU�DSHQDV�XP�
WLSR� GH� UHSUHVHQWDomR� TXDQGR� SRVVtYHO�� 'XDV� SHUJXQWDV� SULQFLSDLV� SRGHULDP� JXLDU� R� WLPH� QD�
GLUHomR� GD� HVFROKD� PDLV� DSURSULDGD�� TXDQWR� VH� HVS HUD� TXH� D� LQWHUIDFH� VHMD� DOWHUDGD� H� TXDO�
UHSUHVHQWDomR�p�PDLV�UiSLGD"� �

6Q\GHU� ������� UHFRPHQGD�TXH�� DQWHV�GRV� WHVWHV�FRP�XVXiULRV�� WUrV� DWLYLGDGHV�GHYHP�VHU�
H[HFXWDGDV� SHOD� HTXLSH�� ZDONWKURXJKV � LQWHUQRV�� XP� ZDONWKURXJK � ILQDO� H� WHVWHV�SLORWR��
:DONWKURXJKV �LQWHUQRV�DX[LOLDP�D�HTXLSH�D�FRQGX]LU�WHVWHV�GH�XVDELOLGDGH�FRP�SURWRWLSDomR�HP�
SDSHO�� SRLV� VmR� VLPLODUHV� D� HVWHV� ~OWLPRV� �Ki� LJXDOPHQWH� SURWyWLSRV� H� WDUHIDV��� QmR� KDYHQGR� ³�
FRQWXGR�³�D�SDUWLFLSDomR�GH�XVXiULRV�H[WHUQRV��1HOHV��RV�PHPEURV�GR�WLPH�DJHP�FRPR� ¶XVXiULRV�
H[SHULHQWHV·�� H[HFXWDQGR� FDGD� DomR� GR� PRGR� HVSHUDGR� SHOD� HTXLSH�� (VWD� DWLYLGDGH� SRGH� VHU�
EDVWDQWH�~WLO�j�HTXLSH��SRLV�HOD�DMXGD�D� �

�
• ,GHQWLILFDU�SDUWHV�GR�SURWyWLSR�TXH�DLQGD�SUHFLVDP�VHU�FULDGDV� �
• 3UHSDUDU� FDPLQKRV� GLIHUHQWHV� TXH� R� XVXiULR� SRGH� UD FLRQDOPHQWH� WRPDU� �HVWHMDP�

DTXHOHV�FRUUHWRV�RX�QmR�� �
• 3HUFHEHU� FRPR� VH� HVSHUD� TXH� D� LQWHUIDFH�RSHUH�� R�TXH� p� HVSHFLDOPHQWH�~WLO� jTXHOHV�

UHVSRQViYHLV� SHOD� GRFXPHQWDomR�� WUHLQDPHQWR� RX� RV� QRYDWRV� QR� WLPH� GH�
GHVHQYROYLPHQWR��
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• ,GHQWLILFDU�WySLFRV�UHODFLRQDGRV�jV �FDUDFWHUtVWLFDV�WpFQLFDV�GR�SURGXWR� �
�
2�ZDONWKURXJK � ILQDO�³�WDPEpP�FKDPDGR�GH�HQVDLR�GR� WHVWH�GH�XVDELOLGDGH� ³�QmR�VH�

UHIHUH�HVSHFLILFDPHQWH�DR�SURWyWLSR�HP�SDSHO�HP�VL���VHQGR�XP�LPSRUWDQWH�SDVVR�QD�SUHSDUDomR�
SDUD�TXDOTXHU�WLSR�GH�WHVWHV�FRP�XVXiULRV��7 DO�HQVDLR�GHYH�DFRQWHFHU��LGHDOPHQWH��QR�GLD�DQWHULRU�
DRV� WHVWHV� H� HQYROYH� XP� JUXSR�PDLRU� TXH� DTXHOH� TXH� WUDEDOKRX� GLUHWDPHQWH� QD� HODERUDomR� GR�
SURWyWLSR��2�REMHWLYR�DTXL�p�DVVHJXUDU�TXH�WRGRV�HVWmR�SUHSDUDGRV�SDUD�R�WHVWH��2� ZDONWKURXJK �
ILQDO�GHYH�VHU�FRQGX]LGR�GD�PHVPD�PDQHLUD�TXH�XP�WHVWH�GH�XVDELOLGDGH��RQGH�R�SDSHO�GR�XVXiULR�
p�DLQGD�H[HUFLGR�SRU�DOJXpP�GD�HTXLSH��PDV�FXMRV�REMHWLYRV�VmR� �

�
• )DPLOLDUL]DU�RV�REVHUYDGRUHV�FRP�R�SURWyWLSR� �
• &ROHWDU�TXHVW}HV�GD�HTXLSH� �
• (VWLPDU�R�WHPSR�QHFHVViULR�SDUD�FDGD�WDU HID��
• 'HFLGLU�TXDQGR�VH�GHYH�LQWHUYLU�QRV�WHVWHV� �
• &ULDU�XP�SODQR��URWHLUR��DOWHUQDWLYR�SDUD�RV�WHVWHV� �
�
-i� D� ILQDOLGDGH� GH� XP� WHVWH �SLORWR� p� UHILQDU� DV� WDUHIDV� H� D�PHWRGRORJLD� XVDGD� QRV� WHVWHV�

SULQFLSDLV�³�GLIHUHQWHPHQWH�GRV�WHVWHV�GH�XVDELOLGDGH��RQGH�R�RE MHWLYR�p�UHILQDU�D�LQWHUIDFH��1RV�
WHVWHV�SLORWR�� D� SDUWLFLSDomR� GH� XP� XVXiULR� UHDO� p� LPSUHVFLQGtYHO�� 6Q\GHU� ������� GLIHUHQFLD� XP�
WHVWH�SLORWR�GH�XP� WHVWH� FRPXP�GH�XVDELOLGDGH��SRLV�QR�SULPHLUR�R�XVXiULR�GHYH�H[SUHVVDU� VXD�
RSLQLmR� VREUH� DV� WDUHIDV� H� LQVWUXo }HV� HP� VL�� QmR� DSHQDV� H[HFXWi �ODV�� 7RGDV� HVVDV� DWLYLGDGHV�
�ZDONWKURXJKV � LQWHUQRV�� ZDONWKURXJK � ILQDO� H� WHVWHV�SLORWR��� LQFOXLQGR� R� SUySULR� WHVWH� GH�
XVDELOLGDGH�� GHYHP� VHU� SURWDJRQL]DGDV� SRU� DOJXQV� PHPEURV� GD� HTXLSH� TXH� DVVXPHP� SDSpLV�
HVSHFLDLV��H�p�VREUH�LVVR�TXH�WUDWDUHPRV�D�VHJXLU� �
�
������3DSpLV�H�UHVSRQVDELOLGDGHV�
�

'HSRLV�TXH�R�SURWyWLSR�IRL�FULDGR��RV�WHVWHV�GH�XVDELOLGDGH�GHYHP��HQWmR��VHU�FRQGX]LGRV��
HOHV�HQYROYHP�SHVVRDV�TXH�VmR�UHSUHVHQWDWLYDV�SDUD�R�SHUILO�GH�DXGLrQFLD�DQWHULRUPHQWH�DFRUGDGR�
SHOD� HTXLSH�� 6ROLFLWD�VH� DR�XVXiULR�TXH� H[HFXWH� DOJXPDV� WDUHIDV�� LQWHUDJLQGR�GLUHWDPHQWH� FRP�R�
SURWyWLSR�³�¶FOLFDU·��WRFDQGR�VH�QRV�ERW}HV�RX� K\SHU O LQNV �GR�SURWyWLSR��RX�¶GLJLWDU·��HVFUHYHQGR�
GDGRV�VREUH�R�PHVPR��8PD�RX�GXDV�SHVVRDV�GD�HTXLSH�LQWHUSUHWDP�R�¶ FRPSXWDGRU ·��PDQLSXODGR�



)L O L S H �/HY L � ����� � &DStWXOR���³�3URWRWLSDomR�UiSLGD 
 

3UR W R W L S D o mR � U i S L GD �QR � F L F O R � G H � G H V L J Q � L W H U D W L Y R � G H � D S O L F D o } H V �PX O W LP tG L D � SD U D � I R UPD omR � G H � S U R I H V V R U H V � 3iJLQD��� 

DV�SHoDV�GH�SDSHO�SDUD�VLPXODU�R�FRPSRUWDPHQWR�GD�LQWHUIDFH�VHP��FRQWXGR��H[SOLFDU�FRPR�HOD�IRL�
SURMHWDGD�SDUD�IXQFLRQDU��8P� ID F L O L WDGRU ��JHUDOPHQWH�DOJXpP�WUHLQDGR�HP�XVDELOLGDGH��FRQGX]�D�
VHVVmR��HQTXDQWR�RXWURV�PHPEURV�GD�HTXLSH�DWXDP �FRPR�REVHUYDGRUHV ��WRPDQGR�QRWDV� �

3DUD�TXH�VH�REWHQKD�R�Pi[LPR�GH�DSURYHLWDPHQWR�QDV�VHVV}HV�GH�WHVWHV�FRP�XVXiULR��p�
QHFHVViULR�TXH�KDMD�RUJDQL]DomR�HQWUH�DV�DWULEXLo}HV�GH�FDGD�DWRU��$OJXPDV�GDV�UHVSRQVDELOLGDGHV�
GH�FDGD�SDSHO��FRPSXWDGRU��IDFLOLWDGRU�H �REVHUYDGRU��VmR��

�
• &RPSXWDGRU��

(VWH�PHPEUR� GD� HTXLSH� GHYH� H[HFXWDU� DSHQDV� DV� RSHUDo}HV� H� VHT�rQFLDV� TXH� XPD�
PiTXLQD�SURJUDPDGD� UHDOL]DULD��(OH�GHYH� UHIOHWLU�� DWUDYpV�GD�PDQLSXODomR�GDV�SHoDV�
GR� SURWyWLSR�� DV� HQWUDGDV� GRV� XVXiULRV� QR� VLVWHPD�� 0HVPR� TXH� R� SU RFHVVDPHQWR�
LQWHUQR� GR� VLVWHPD� YHQKD� �H� GHYH� YLU�� D� VHU� FRPSOHWDPHQWH� GHVFRQKHFLGR� SHOR�
XVXiULR��HVWH�SUHFLVD�FRPSUHHQGHU�DV�UHODo}HV�GH�FDXVD �H�HIHLWR�HQWUH�VXDV�HQWUDGDV�H�
DV�VDtGDV�GR�VLVWHPD��2�¶FRPSXWDGRU·�GHYH�VHPSUH�DJXDUGDU�SHODV�Do}HV�GRV�XVXiULRV �
DQWHV� GH� DJLU� VREUH� R� SURWyWLSR�� HYLWDQGR� DQWHFLSDU�R�TXH� HOHV�SRGHUmR�YLU� D� ID]HU��
(VWH�DWRU�GHYH�VHPSUH�HYLWDU�IDODU�RX�FRQYHUVDU�FRP�RV�XVXiULRV�GXUDQWH�D�H[HFXomR�
GR� WHVWH�� &RQWXGR�� 6Q\GHU� ������� SHUPLWH� TXH� WDO� VHMD� IHLWR� HP� DOJXPDV� VLWXDo}HV��
SDUD�GLIHUHQFLDU� VH�R�XVXiULR�HVWi�RUGHQDQGR�XP�FRPDQGR�RX�DSHQDV�HPLWLQGR�XP�
FRPHQWiULR��SDUD�HVFODUHFHU�R�TXH�R�XVXiULR�YHULD�QR�VLVWHPD�ILQDO�� H �J � �´L V WR� HP� F LPD�
VmR�DEDV�QD� MDQHODµ��H�SDUD�IRUQHFHU�PHQVDJHQV�GH�HUUR�RUDLV� �

• )DFLOLWDGRU��
(LV�XPD�YLVmR�JHUDO�GDV�DWLYLGDGHV�WLSLFDPHQWH�H[HFXWDGDV�SHOR�IDFLOLWDGRU�GH�WHVWHV�GH�
XVDELOLGDGH�FRP�XVXiULRV� �
²� RV� REVHUYDGRUHV� TXDO� GHYH� VHU� VHX� FRPSRUWDPHQWR�� R� TXH� GHYHP� REVHUYDU� H�

FRPR�GHYHP�WRPDU�QRWDV� �
²� &XPSULPHQWDU�RV�XVXiULRV��FRQFHGHU �OKHV�XPD�H[SOLFDomR�VREUH�R�H[SHU LPHQWR��

REWHU� VXD� DXWRUL]DomR� �WHUPR�GH� FRQVHQWLPHQWR�� H� HIHWXDU� VHX�SDJDPHQWR��QRV�
FDVRV�HP�TXH�D�SDUWLFLSDomR�GH�XVXiULRV�p�UHPXQHUDGD� �

²� &RQGX]LU�R�XVXiULR�DR�ORFDO�GH�WHVWHV�H�DSUHVHQWDU�D�HOH�R�¶FRPSXWDGRU·�H�GHPDLV�
REVHUYDGRUHV�SUHVHQWHV� �

²� 6ROLFLWDU�DRV�XVXiULRV�TXH�VH�DSUHVHQWHP�H�GHVFUHYDP�VHX�SHUILO� �
²� ([SOLFDU� R� SURWRFROR� GH� WHVWHV� �FRPR� LQWHUDJLU� FRP� R� SURWyWLSR�� FRPR�

H[SUHVVDU�VH�SHOD�WpFQLFD�GH� WK LQNLQJ�D ORXG �HWF����
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²� )DFLOLWDU�FDGD�WDUHID��LQWHUDJLQGR�FRP�RV�XVXiULRV�TXDQGR�QHFHVViULR� �
²� *HUHQFLDU�R� WHPSR�JDVWR�HP�FDGD� WDUHID�� LQGX]LQGR�jV� iUHDV�TXH�VmR�GH�PDLRU�

LQWHUHVVH�DRV�REVHUYDGRUHV� �
²� (QFHUUDU�D�VHVVmR�GH�WHVWHV�QR�WHPSR�SUHYLVWR� �
²� $JUDGHFHU�DRV�XVXiULRV�H�FRQGX]L �ORV��
²� /LVWDU�� FRP� RV� REVHUYDGRUHV�� RV� WySLFRV� HQFRQWUDGRV� H�PRGLILFDU� R� SURWyWLSR�

SDUD�R�SUy[LPR�WHVWH��LVWR�SRGH�VHU�IHLWR�SHOR�WLPH �Q~FOHR���
• 2EVHUYDGRU��

2V�REVHUYDGRUHV�GHYHP�UHFHEHU�XPD�FySLD�GDV�WDUHIDV�TXH�RV�XVXiULRV�H[HFXWDUmR��R�
TXH� RV� DMXGDUi� D� OHPEUDU� TXDO� D� SURSRVWD� GH� FDGD� XPD� GHODV� H� D� TXH� SRQWRV� GH�
REVHUYDomR�GHYHP�HVWDU�DWHQWR V��2V�REVHUYDGRUHV�GHYHP�WRPDU�QRWD�GH�WXGR�DTXLOR�
TXH� FDXVDU�OKHV� VXUSUHVD� GXUDQWH� R� WHVWH�� SRLV� SURYDYHOPHQWH� LVWR� LQGLFDULD� TXH� RV�
XVXiULRV� HVWmR� DJLQGR� GH�PRGR� GLIHUHQWH� GDTXHOH� TXH� HUD� HVSHUDGR�� 6Q\GHU� �������
UHFRPDQGD� jV� HTXLSHV� HP� TXH� RV� REVHUYDGRUH V� QmR� SDUWLFLSDUDP� GLUHWDPHQWH� GD�
FRQVWUXomR� GR� SURWyWLSR� TXH� FDGD� XP� GHOHV� HVWHMD� UHVSRQViYHO� HP� REVHUYDU� XP�
DVSHFWR�HP�SDUWLFXODU�QR�XVR�GD�LQWHUIDFH�SHORV�XVXiULRV��$�)LJXUD�����DEDL[R�PRVWUD�
XP�H[HPSOR�GH�XVXiULR�LQWHUDJLQGR�FRP�SDUWH�GH�XP�SURWyWLSR� �
�

�
)LJXUD�����³�([HPSOR�GH�OLVWDV�GURS�GRZQ �SURWRWLSDGDV�HP�SDSHO���

$�DXWRUD�DLQGD�DSUHVHQWD�XPD�OLVWD�GH�UHJUDV�jV�TXDLV�RV�PHPEURV�GD�HTXLSH�SDUWLFLSDQWHV�
GH�VHVV}HV�FRP�XVXiULRV�GHYHULDP�HVWDU�DWHQWRV� �

�
��� (OHV� �FRPSXWDGRU �� IDFLOLWDGRU� H� REVHUYDGRUHV�� GHYHP� SHUPDQHFHU� GXUDQWH� WRGR� R�

WHVWH��
��� 'HYHP�SHUPDQHFHU�HP�VLOrQFLR�HQTXDQWR�RV�XVXiULRV�HVWmR�WUDEDOKDQGR� �
��� 'HYHP� HVWDU� FRQVFLHQWHV� GH� VXD� OLQJXDJHP� FRUSRUDO� � H �J � � QmR� SDUHFHUHP�

GHVLQWHUHVVDGRV�FRP�D�DWXDomR�GR�XVXiULR�� �
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��� 1mR�GHYHP�UHYHODU�TXDQWDV�WDUHIDV�VHUmR�DYDOLDGDV� �
��� 1mR� GHYHP� DMXGDU� RV� XVXiULR�� D� PHQRV� TXH� HVWHV� HVWHMDP� FRPSOHWDPHQWH� VHP�

GLUHomR��
��� 'HYHP�HYLWDU�TXHVW}HV�GH�HVWpWLFD�H�IRFDUHP �VH�QR�SUREOHPD�HP�VL� �
��� 'HYHP� UHVSHLWDU� RV� SDUWLFLSDQWHV� GR� WHVWH� H� PDQWHU� RV� GDGRV� GRV� XVXiULRV�

FRQILGHQFLDLV��
�
&DVR�D�HTXLSH�VHMD�PXLWR�SHTXHQD��GHYHUi�KDYHU�D�FRPELQDomR�GH�DOJXQV�GHVVHV�SDSpLV��

6Q\GHU��������UHVVDOWD�TXH�WDO�FRPELQDomR�GHYH�EDVHDU �VH�QDV�KDELOLGDGHV�GH�FDGD�SHVVRD��PDV�TXH�
DV�DERUGDJHQV�PDLV�FRPXQV�VmR� �
�

• )DFLOLWDGRU�REVHUYDGRU��
e�SRVVtYHO�TXH�XP�IDFLOLWDGRU�FRQVLJD�WRPDU�ERDV�QRWDV�H�DLQGD�FRQGX]LU�R�UHVWDQWH�
GRV� WHVWHV��PDV�PXLWRV� HVSHFLDOLVWDV� HP�XVDELOLGDGH� DUJXPHQWDP�TXH�XPD�RX�RXWUD�
DWLYLGDGH�SRGHUi�VHU�SUHMXGLFDGD� �

• &RPSXWDGRU�IDFLOLWDGRU��
(PERUD� VHMD� SRVVtYHO� IDFLOLWDU� XP� WHVWH� GH � DOJR� TXH� D� SUySULD� SHVVRD� SURMHWRX�� D�
DXWRUD�FRQVLGHUD�UHDOPHQWH�PXLWR�GLItFLO�PDQWHU �VH�REMHWLYR�H�LPXQH�j�WHQWDomR�GH�VH�
TXHUHU�H[SOLFDU�RX�MXVWLILFDU�D�LQWHUIDFH�GR�SURWyWLSR� �

• &RPSXWDGRU�REVHUYDGRU��
(VWD� FRPELQDomR� QmR� p�PXLWR� SUiWLFD�� SRLV� R� ¶FRPSXWDG RU·� HVWDUi� FRP� VXDV�PmRV�
RFXSDGDV�FRP�D�PDQLSXODomR�H�RUJDQL]DomR�GDV�SHoDV�GR�SURWyWLSR��R�TXH�R�LPSHGLUi�
GH�WRPDU�QRWDV�UHOHYDQWHV�FRP�SUDWLFLGDGH� �

• &RPSXWDGRU�IDFLOLWDGRU�REVHUYDGRU��
(VWD� FRPELQDomR� p� D� PDLV� LQFRPXP�� SRLV� LPS}H� VpULDV� UHVWULo}HV� D� WRGDV� DV�
DWLYLGDGHV��SUDWLFDPHQWH�LQYLDELOL]DQGR�R�HVWXGR�GH�XVDELOLGDGH� �

�
+DFNRV�H�5HGLVK��������DSUHVHQWDP�D�SRVVLELOLGDGH�GH�VH�WHU�REVHUYDGRUHV�HP�XP�UHFLQWR�

GLVWLQWR�GDTXHOH�SDUD�VHVV}HV�GH�SURWRWLSDomR��DFRPSDQKDQGR�R�TXH�HVWi�DFRQWHFHQGR�GXUDQWH�R�
WHVWH�GH�DYDOLDomR�GH�XVDELOLGDGH�DWUDYpV�GH�PRQLWRUHV�GH�YtGHR��2V�DXWRUHV�VDOLHQWDP�TXH�RV�GRLV�
SRQWRV�PDLV�LPSRUWDQWHV�TXH�GHYHP�VHU�WUDQVPLWLGRV�DRV�REVHUYDGRUHV�VmR� �
�
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��� (OHV�GHYHP�WHQWDU�FDSWXUDU�R�FRPSRUWDPHQWR�GR�XVXiULR�H�IDWRV�LQWHUHVVDQWHV�VREUH�
R� XVXiULR� RX� R� SURWyWLSR�� 8PD� QRWD� GR� WLSR� ´ R� XVXiULR� VH O H F LRQRX� R� t FRQH� SDUD�
HG LomR� DQWHV � GH� VH O H F LRQDU� R� UHJ LV WUR� TXH� H O H � TXHULD � HG L WDUµ� p�PDLV� LQVWUXWLYD� GR�
TXH�XPD�RXWUD�FRPR�´ R�XVXiULR�QmR�HQWHQGH�FRPR�R�V L V W HPD� IXQFLRQDµ��

��� 2V� REVHUYDGRUHV� GHYHP� PDQWHU� VXD� FRQF HQWUDomR� QD� REVHUYDomR�� QmR� GHYHP�
UHGHVHQKDU� R� SURWyWLSR� LPHGLDWDPHQWH��'HYH �VH� SULPHLUDPHQWH� YHULILFDU� R� TXH� HVWi�
DFRQWHFHQGR�H�LGHQWLILFDU�RV�SUREOHPDV� �

�
������7UDWDPHQWR�GH�GDGRV�
�

'HYLGR�DR� IDWR�GH� WRGD�D�SURWRWLSDomR�VHU�HP�SDSHO�� WRUQD �VH� IiFLO�PRGLILFi�OD� ORJR�HP�
VHJXLGD��RX�PHVPR�GXUDQWH�� FDGD� WHVWH�GH�XVDELOLGDGH��6Q\GHU� �������FRQVWDWD�TXH�YiULRV� WHVWHV�
SRGHP�VHU�FRQGX]LGRV�HP�XP�PHVPR�GLD�H�TXH�QmR�GHPRUD�PXLWR�DWp�TXH�VH�SHUFHEDP�SDGU}HV�
HPHUJLQGR�GR� I H HGEDFN �GRV�XVXiULRV��3RUWDQWR��SURWRWLSDomR� HP�SDSHO�SHUPLWH�LWHUDU�H�DXPHQWDU�
D�TXDOLGDGH�GH�LQWHUIDFHV�UDSLGDPHQWH� ³�EDVHDQGR�VH�QDTXLOR�TXH�p�FROKLGR�D�SDUWLU�GH�XVXiULRV�
UHDLV�³�H�DQWHV�TXH�TXDOTXHU�OLQKD�GH�FyGLJR�WHQKD�VLWR�HVFULWD� �

+DFNRV� H�5HGLVK� ������� DSRQWDP� DOJXPDV� GLPHQV}HV� TXH� GHYHP� VH U� REVHUYDGDV� VREUH�
TXmR�EHP�R�SURWyWLSR�IXQFLRQD�SDUD�RV�XVXiULRV��GDV�TXDLV�FLWDPRV� �

�
• (OH�FRUUHVSRQGH�DR�PRGHOR�PHQWDO�GRV�XVXiULRV" �
• (OH�FRUUHVSRQGH�DR�PRGR�GH�WUDEDOKR�GRV�XVXiULRV" �
• 8WLOL]D�R�YRFDEXOiULR�SUySULR�GRV�XVXiULRV" �
• 2�SURWyWLSR�DEUDQJH�DV�WDUHI DV�TXH�RV�XVXiULRV�HVSHUDP�VHU�FDSD]HV�GH�H[HFXWDU�FRP�

R�SURGXWR"�
• (OH�IXQFLRQD�EHP�HP�WRGRV�RV�FHQiULRV�� L � H � �VLWXDo}HV��GHVFULWRV�SHORV�XVXiULRV" �
• 'LYLGH�EHP�D�FDUJD�GH�WUDEDOKR�HQWUH�R�FRPSXWDGRU�H�RV�XVXiULRV" �
• 3URYr�PHQVDJHQV�RQGH�H�TXDQGR�RV�XVXiULRV�QH FHVVLWDP�GHODV"�
• (OH�PDQWpP�FRQVLVWrQFLD�HQWUH�ERW}HV��tFRQHV�H�RXWUDV�IHUUDPHQWDV�GH�QDYHJDomR�HP�

WRGDV�DV�WHODV"�
• 2�SURWyWLSR�PDQWpP�FRQVLVWrQFLD�GH�YRFDEXOiULR�HP�WRGDV�DV�WHODV" �

�
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6Q\GHU� ������� DGYHUWH�TXH� WHVWHV�GH�XVDELOLGDGH� VmR�XPD� IRQWH� LQWHQVD�GH�GD GRV� H�TXH��
SRUWDQWR��p�LPSRUWDQWH�UHXQLU �VH�D�HTXLSH�DSyV�RV�WHVWHV�SDUD�RV�WySLFRV�UHYHODGRV�SRU�HVWHV�VHMDP�
GLVFXWLGRV�� (VVD� p� D� UHXQLmR� GH� FRPXQLFDomR� GH� GDGRV�� FXMRV� REMHWLYRV� SULQFLSDLV� GHYHP� VHU��
SULRUL]DU�DV�REVHUYDo}HV�IHLWDV�GXUDQWH�RV�WHVWHV�H�HO DERUDU�XP�SODQR�GH�H[HFXomR�GDV�PHVPDV��$�
DXWRUD� UHFRPHQGD�TXH� VHMD�XWLOL]DGD�D� WpFQLFD�FRQKHFLGD�SRU� GLDJUDPD� GH� D W LY LGDGHV � �D�)LJXUD�
���� DEDL[R� PRVWUD� D� WpFQLFD� GH� GLDJUDPD� GH� DILQLGDGHV�� UHDOL]DGD� GXUDQWH� D� UHXQLmR� GH�
FRPXQLFDomR�GH�GDGRV�� �

�
��� &DGD� REVHUYDGRU� WUDQVFUHYH� VXDV� SUySULDV� REVHUYDomR� GH� VHX� EORFR� GH� QRWDV� SDUD�

FDUW}HV�LQGH[DGRV��
��� 7RGRV�RV�FDUW}HV�VmR�GLVSRVWRV�VREUH�XPD�SDUHGH� �
��� &DGD�SHVVRD�Or�WRGDV�DV�REVHUYDo}HV��VXDV�H�GRV�GHPDLV� �
��� 2V�FDUW}HV�VmR�UH�DUUXPDGRV�HP�JUXSRV��TXH�GHYHP�VHU�QRPHDGRV� �
��� $�HTXLSH�HOHJH�TXH�JUXSRV�WHUmR�UHSUHVHQWDP�PDLRU�LPSDFWR�SDUD�D�SUy[LPD�YHUVmR�

GR�SURWyWLSR��
�

�
)LJXUD�����³�(P�XP�GLDJUDPD�GH�DILQLGDGHV��D�HTXLSH�
RUGHQD�REVHUYDo}HV�LQGLYLGXDLV�HP�JUXSRV�UHODFLRQDGRV���

6Q\GHU��������HVFODUHFH�TXH�QmR�p� XPD�WDUHID�SUiWLFD�HVFUHYHU �VH�XP�UHODWyULR�GHWDOKDGR�
VREUH� RV� UHVXOWDGRV� GD� SURWRWLSDomR� HP�SDSHO��PDV� FRQVLGHUD�TXH� p� LPSRUWDQWH� FRPXQLFDU� WDLV�
UHVXOWDGRV�D�SHVVRDV�TXH�QmR�SDUWLFLSDUDP�GD�WpFQLFD�RX�jTXHODV�TXH�XWLOL]DUmR�DV�LQIRUPDo}HV�QDV�
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HWDSDV�VHJXLQWHV�GR�GHVHQYROYLPHQWR�GR�VLVWHPD��$OJXPDV�LGpLDV�SDUD�UHJLVWUR�H�FRPXQLFDomR�GRV�
UHVXOWDGRV�GH�HVWXGRV�GH�XVDELOLGDGH�VmR� �

�
• /LVWD�FRP�RV�GH]�UHVXOWDGRV�PDLV�LPSRUWDQWHV��

(VWD� OLVWD� p�XP�EUHYH� UHVXPR�GRV� UHVXOWDGRV� Mi�SULRUL]DGRV�� FRP�XPD�GHVFULomR�GH�
XP�RX�GRLV�SDUiJUDIRV�VREUH�FDGD�XP�DSyV�D�UHXQLmR�GH�FRPXQLFDomR�GH�GDGRV��3DUD�
DOJXPDV�HPSUHVDV�GH�SHTXHQR�SRUWH��WDO�OLVWD�p�VXILFLHQWH� �

• 5HODWyULR�PHWRGROyJLFR��
(VWH�GRFXPHQWR�~QLFR�FRQWpP�WRGD�LQIRUPDomR�UHODFLRQDGD�j�PHWRGRORJLD�XWLOL]DGD�
QR�SURFHVVR�GH� SURWRWLSDomR� �SHUILV� GRV�XVXiULRV�� GHVFULomR�GDV� WDUHIDV�� URWHLURV�GH�
WHVWHV�HWF����0XLWDV�GDV� LQIRUPDo}HV�FRQWLGDV�QHVWH� UHODWyULR�SRGHUmR� VHU� IDFLOPHQWH�
UHDSURYHLWDGDV�HP�RXWURV�SURMHWRV�� H �J � �DOJXQV�SHUILV�GH�XVXiULRV�� �

• (VSHFLILFDomR�GD�LQWHUIDFH��
(P�FHUWR�VHQWLGR��XP�SURWyWLSR�HP�SDSHO�SRGH�VHU�YLVWR�FRPR�XPD�HVSHFLILFDomR�GH�
LQWHUIDFH�� SRLV� p� XPD� FROHomR� GH� WHODV�� (QWUHWDQWR�� XP� GRFXPHQWR�PDLV� FRPSOHWR�
UHJLVWUDULD� ³� DOpP� GD� VHT�rQFLD� GH� WHODV� ³� H[SOLFDo}HV� VREUH� R� FRPSRUWDPHQWR�
GHVWDV�H�DOJXP�SURFHVVDPHQWR�VXEMDFHQWH�� �

• 5HJLVWUR�HP�YtGHR�GR�ZDONWKURXJK��
8P� UHJLVWUR� HP� YtGHR� GR� ZDONWKURXJK � SRGH� VHU� XP�PHLR� HILFLHQWH� GH� VXPDUL]DU�
DTXLOR� TXH� IRL� DSUHQGLGR� D�SDUWLU� GH�XP� WHVWH�GH�XVDELOLGDGH� FRP�SURWRWLSDomR� HP�
SDSHO��7DO� UHJLVWUR�GHYH� VHU� IHLWR� DWUDYpV�GH� H [SOLFDo}HV� H�GHPRQVWUDo}HV�GH�DOJXP�
DVSHFWR� SDUWLFXODU� REVHUYDGR� H� p� HVSHFLDOPHQWH� ~WLO� TXDQGR� R� WLPH� GH�
GHVHQYROYLPHQWR�HVWi�HVSDOKDGR�JHRJUDILFDPHQWH� �

�
2V� WySLFRV� DERUGDGRV�QHVWH�FDStWXOR�GL]HP�UHVSHLWR�jV� DWLYLGDGHV�H[HFXWDGDV�GHQWUR�GR�

FLFOR� GH� GHVLJQ� LWHUDWLYR� FRP�SURWRWLSDomR� UiSLGD��&RQWXGR�� WDO� FLFOR� �FRQFHSomR �SURWRWLSDomR�
DYDOLDomR��p�DSHQDV�XPD�GDV�SDUWHV�GH�XPD�PHWRGRORJLD�PDLV�DEUDQJHQWH�H�FHQWUDGD�QR�XVXiULR��
1R� FDStWXOR� VHJXLQWH�� DQDOLVDUHPRV� DOJXPDV� GDV� PHWRGRORJLDV� SDUD� GHVHQYROYLPHQWR� GH �
O HDUQZDUH � H� SURSRUHPRV� XPD� PHWRGRORJLD� FXMR� IRFR� HVWi� QD� GHVFREHUWD� GH� SUREOHPDV� GH�
XVDELOLGDGH�DQWHV�GD�IDVH�GH�LPSOHPHQWDomR��EHP�FRPR��QD�TXDOLGDGH�GR�FRQWH~GR�SHGDJyJLFR� �
�
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0HWRGRORJLDV�SDUD�R�GHVHQYROYLPHQWR�GH�OHDUQZDUH�

�
�
�

´*LYHQ�WKH�FULWLFDO�LPSRUWDQFH�RI�OHDUQLQJ�WR�WKH�FRPSHWLWLYHQHVV�RI�
FRXQWULHV�DQG�WKH�VXFFHVV�RI�ERWK�LQGLYLGXDOV�DQG�FRPSDQLHV��UHVHDUFK�RQ�
OHDUQLQJ�DQG�OHDUQZDUH�SURGXFW�GHYHORSPHQW�VKRXOG�EH�D�WRS�SULRULW\�IRU�

QDWLRQV�DURXQG�WKH�ZRUOG��7KH�FRXQWU\�WKDW�ILUVW�OHDUQV�KRZ�WR�H[SORLW�
IXOO\�WKH�SRWHQWLDO�RI�WKLV�QHZ�PHGLXP��DQG�WUDQVIRUPV�WKLV�

XQGHUVWDQGLQJ�LQWR�SURGXFWV��ZLOO�KDYH�D�VLJQLILFDQW�FRPSHWLWLYH�
DGYDQWDJH�RYHU�RWKHU�QDWLRQV�LQ�LWV�FDSDFLW\�WR�GHYHORS�KXPDQ�FDSLWDO�µ�

³�$' 9 , 6 2 5 < �&200 , 7 7 ( ( � ) 2 5 �21 / , 1 ( � / ( $ 5 1 , 1 * ��
7KH�H � O HDUQLQJ�H �YR OXW LRQ� LQ� FR O O HJHV �DQG�XQLYHUV L W L H V ��������

�
�
�
0XLWDV� PHWRGRORJLDV� FRQFHUQHQWHV� D� VRIWZDUH� GR� WLSR� HGXFDWLYR� WrP� VLGR� SURSRVWDV�� 3iGXD��
7HL[HLUD�H�5LEHLUR� ��������SRU�H[HPSOR��DSUHVHQWDP�XPD�SURSRVWD�PHWRGROyJLFD�SDUD�DYDOLDomR�
TXDOLWDWLYD� GH� VRIWZDUH� HGXFDFLRQDO� LQIDQWLO� ³� 0$46(,� �DFU{QLPR� SDUD� 0HWRGRORJLD � GH�
$YDO LDomR� GH� 4XDO LGDGH� GH� 6RI WZDUH� (GXFDFLRQDO � ,Q IDQW L O�� ³� TXH� DEUDQJH� RV� DVSHFWRV�
WpFQLFR� H� SHGDJyJLFR�� 2� SULPHLUR� HQFHQWUD�VH� QD� DYDOLDomR� GD� XVDELOLGDGH� GRV� VLVWHPDV�� QD�
TXDOLGDGH� GD� LQWHUDomR� XVXiULR�FRPSXWDGRU� SURSRUFLRQDGD� SHOD� LQWHUIDFH� GR� VRIWZDUH�� -i� R�
DVSHFWR�SHGDJyJLFR�FRQFHQWUD�VH�QD�DYDOLDomR�GD�FRQYHQLrQFLD�H�GD�YLDELOLGDGH�GH�XWLOL]DomR�GR�
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VRIWZDUH� HP� VLWXDo}HV� HGXFDFLRQDLV�� 2OLYHLUD�� *RPHV� H� %RUJHV� ������� ³� GLVFXWLQGR� D�
SUREOHPiWLFD� GD� DYDOLDomR� GH� VRIWZDUH� GHQWUR� GR� FRQWH[WR� GR� HQVLQR� H� GD� DSUHQGL]DJHP� GH�
PDWHPiWLFD�³�DUJXPHQWDP�TXH�´XP� VRI WZDUH� QmR� SRGH� VHU � DYD O LDGR� IRUD� GR� FRQWH[WR� GH� XVR� �
SRLV � D � DGHTXDomR� GR� VRI WZDUH� GHSHQGH� QmR� DSHQDV� GH� VXDV� FDUDFWHU t V W L FDV � � PDV� WDPEpP� GD�
IRUPD�FRPR�R�VRI WZDUH�HV Wi � LQVHU LGR�QD�DW LY LGDGH�GH�HQVLQR�H �DSUHQGL]DJHPµ��

(QWUHWDQWR�� REVHUYDPRV� TXH� R� REMHWLYR� GH� WDLV� PHWRGRORJLDV� HVWi� QD� DYDO LDomR � GH�
VRIWZDUHV� HGXFDWLYRV�� QmR� HP� VHX� SURFHVVR� GH� GHVHQYROYLPHQWR �� (PERUD� 3iGXD�� 7HL[HLUD� H�
5LEHLUR� ������� VXVWHQWHP� TXH� D� 0$46(,� SRGH� VHU� XWLOL]DGD� HP� DYDOLDo}HV� IRUPDWLYDV��
PHWRGRORJLDV� FRPR� HVWD� FRODERUDP� DSHQDV� SDUD� TXH� R� GHVHQYROYHGRU� GH� VRIWZDUH� GHVFXEUD�
GHIHLWRV�H�IDoD�DV�PRGLILFDo}HV�QHFHVViULDV�QR�SURJUDPD�GXUDQWH �VXD�SURGXomR��RX�VHMD��Mi�DSyV�D�
HWDSD�GH�SURMHWR��(VVDV�PHWRGRORJLDV�YLVDP�DWHQGHU�jV�QHFHVVLGDGHV�GH� LQVWLWXLo}HV�GH�HQVLQR�H�
SURIHVVRUHV�GH�GLVFLSOLQDV�HVSHFtILFDV��TXH�FDUHFHP�GH�IHUUDPHQWDV� WHyULFDV�HIHWLYDV�H�FRQILiYHLV�
SDUD�D�VHOHomR�GH�O HDUQZDUHV �D�VHUHP�DGRWDGRV�SDUD�R�DSRLR�DR�HQVLQR��

$� SUySULD� (QJHQKDULD� GH� 6RIWZDUH�� PHVPR� FRP� VHXV� PRGHORV� H� SURFHVVRV� EHP�
GRFXPHQWDGRV�� WrP�GHL[DGR�D�GHVHMDU�QR�TXH� VH� UHIHUH�DR�GHVHQYROYLPHQWR�GH� O HDUQZDUH ��SRLV�
QmR� FRQVLGHUD� FRP� R� GHYLGR� FXLGDGR� D� DXGLrQFLD� GH� WDLV� VLVWHPDV� H� VXDV� QHFHVVLGDGHV�� /DJH��
=XEHQNR� H� &DWDOGL� ������� H[SOLFDP� WDO� LQFDSDFLGDGH� ´SURJUDPDV� HGXFDF LRQDLV � SRVVXHP�
FDUDFWHU t V W L FDV� EDVWDQWH� SHFX O LDUHV � GH� DFRUGR� FRP� RV� RE MH W LYRV� FXUU L FX ODUHV � H � DV� QHFHVV LGDGHV�
HVSHF t I L FDV� GR� JUXSR�D OYRµ�� 2� SUREOHPD� WRUQD�VH� DLQGD� PDLV� GUiVWLFR� TXDQGR� WHPRV� D�
LQFRUSRUDomR�GH�YiULDV�PtGLDV�HP�XP�PHVPR�VRIWZDUH��6RE�HVVD�VLWXDomR��&DVWUR�H�$JXLDU��������
DILUPDP�TXH�´D� UDSLGH]� FRP� TXH� DV� DS O L FDo}HV � W rP� LQFRUSRUDGR� UHFXUVRV� GDV� PDLV� YDULDGDV�
PtGLDV� GH� FRPXQLFDomR� H � DPSO LDGR� VXDV� iUHDV� GH� XW L O L]DomR � >H �J � � VRIWZDUH� HGXFDFLRQDO@� W HP�
SURYRFDGR� XP� ODSVR� QD�(QJHQKDULD� GH� 6RI WZDUH� HP� H ODERUDU� SURFHG LPHQWRV� TXH� DFRPSDQKHP�
FRP�D�PHVPD�YH ORF LGDGH�H �DS O L FDE L O LGDGH�D�XW L O L]DomR�GHVWHV �UHFXUVRVµ��

&RP�EDVH� QHVVDV�PRWLYDo}HV� H� SDUD� WHQWDU� SUHHQFKHU� WDO� ODFXQD�� DOJXPDV�PHWRGRORJLDV�
HVSHFtILFDV� SDUD� R� GHVHQYROYLPHQWR� GH� VRIWZDUH� HGXFDWLYR� WrP� VLGR� VXJHULGDV��&RQVLGHUDQGR� D�
LQWHJUDomR�GH�DVSHFWRV�SHGDJyJLFRV�jV�DWLYLGDGHV�FRQYHQFLRQDLV�GH�GHVHQYROYLPHQWR�GH�VRIWZDUH�
FRPR�D�Q~FOHR�GH� VXD�SURSRVWD��/DJH��=XEHQNR�H�&DWDOGL� �������DSUHVHQWDP�XPD�PHWRGRORJLD�
FXMR� FLFOR� GH� YLGD� p� EDVHDGR� HP� SURWyWLSRV� HYROXWLYRV� FRP� VXFHVVLYRV� UHILQDPHQWRV�� SHODV�
VHJXLQWHV�UD]}HV��

�
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• e� LPSRUWDQWH� TXH� VH� VDLED� R�PDLV� UDSLGDPHQWH� VH� D� LQWHUSUHWDomR�GR�SURGXWR�SHOD�
HTXLSH�GH�GHVHQYROYLPHQWR�HVWi�GH�DFRUGR�FRP�DV�QHFHVVLGDGHV�H�FRQVLGHUDo}HV�GRV�
FOLHQWHV�H�XVXiULRV��

• (P�PXLWRV�FDVRV��RV�XVXiULRV�QmR�FRQVHJXHP�SDVVDU�XPD�LGpLD�GHWDOKDGD�GR�TXH�HOHV�
GHVHMDP��3RUWDQWR��GHVHQYROYHGRUHV�SRGHP�QmR�VDEHU�H[DWDPHQWH�R�TXH�FULDU��R�TXH�
WRUQD�FDGD�SURWyWLSR�XPD�UHYLVmR�H�UHILQDPHQWR�GH�UHTXLVLWRV�GR�SURGXWR�ILQDO��

�
/DJH�� =XEHQNR� H� &DWDOGL� ������� GHILQHP� RV� VHJXLQWHV� HVWiJLRV� QR� FLFOR� GH� YLGD�

LQFUHPHQWDO��
�

��� (VWXGR�GH�YLDELOLGDGH�VLVWHPD��
��� 'HILQLomR�GH�UHTXLVLWRV�GR�VLVWHPD��
��� (VSHFLILFDomR�GH�UHTXLVLWRV�GR�SURWyWLSR��
��� 'HVLJQ�GR�SURWyWLSR��
��� 'HVLJQ�GHWDOKDGR�GR�SURWyWLSR��
��� 'HVHQYROYLPHQWR��FRGLILFDomR��GR�SURWyWLSR��
��� ,PSOHPHQWDomR� H� WHVWHV� GR� SURWyWLSR� FRP� UHILQDPHQWR� LWHUDWLYR� GDV� HVSHFLILFDo}HV�

GDTXHOH��DXPHQWDQGR�VH�VHX�REMHWLYR�H�RX�HVFRSR��6H�R�REMHWLYR�H�HVFRSR�GHVHMDGRV�
IRUDP�DOFDQoDGRV��SRGH�VH�UHWRUQDU�DR�SDVVR����

��� 'HVLJQ�GR�VLVWHPD�ILQDO��
��� ,PSOHPHQWDomR�GR�VLVWHPD�ILQDO��
���� 2SHUDomR�H�PDQXWHQomR��
���� 5HYLVmR�SDUD�SUy[LPDV�YHUV}HV��

�
3HUFHEH�VH� TXH� R� TXDUWR� SDVVR� GD� PHWRGRORJLD� QmR� FRQVLGHUD� QtYHLV� FUHVFHQWHV� GH�

ILGHOLGDGH� HP� VXD� SURWRWLSDomR�� QRV� SURWyWLSRV�� DV� IXQFLRQDOLGDGHV� VmR� HIHWLYDPHQWH�
LPSOHPHQWDGDV� HP� DOJXPD� OLQJXDJHP� GH� SURJUDPDomR�� GH� PDQHLUD� LQFUHPHQWDO�� &RP� LVVR��
SUDWLFDPHQWH� QHQKXP� WUDEDOKR� p� HPSUHHQGLGR� QD� HWDSD� ��� YLVWR� TXH� R� HVIRUoR� HVWi�
H[FHVVLYDPHQWH� FRQFHQWUDGR� HP� VH� FRG L I L FDU � SURWyWLSRV�� (QWUHWDQWR�� SRGHPRV� DSRQWDU� YiULRV�
SRQWRV�SRVLWLYRV�QHVWD�PHWRGRORJLD��
�

• (OD� LQFRUSRUD� RV� LQVWUXPHQWRV� FOiVVLFRV� IRUQHFLGRV� SHOD� DERUGDJHP� FRJQLWLYR�
FRQVWUXWLYLVWD�QD�HWDSD�GH�SURMHWR��
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• 6XD�SURSRVWD�PHWRGROyJLFD�FRQVLGHUD�D�FRQVWUXomR�GH� O HDUQZDUH � VRE�XP�SRQWR�GH�
YLVWD�LQWHJUDGR��DWHQWDQGR�DRV�DVSHFWRV�SHGDJyJLFRV�SUHVHQWHV�QR�FLFOR�GH�YLGD��

• +i�XPD�SUHRFXSDomR�HVSHFLDO�QD�FRQILJXUDomR�GRV�SHUILV�GH�GLIHUHQWHV�SURILVVLRQDLV�
TXH� IRUPDP�R� WLPH�GH�GHVHQYROYLPHQWR� �SURIHVVRUHV� H� HVSHFLDOLVWDV� HP�SHGDJRJLD��
DQDOLVWDV�� SURJUDPDGRUHV�� HQJHQKHLURV� GH� VRIWZDUH�� GHVLJQHUV� JUiILFRV�� HVSHFLDOLVWDV�
HP�VRP�H�YtGHR�HWF����QR�GHVLJQ�GR�SURJUDPD�H�QR�SURFHVVR�GH�GRFXPHQWDomR��

�
&DVWUR�H�$JXLDU��������SURS}HP�XP�FLFOR�GH�YLGD�SDUD�R�GHVHQYROYLPHQWR�GH�DSOLFDo}HV�

HGXFDFLRQDLV�FRP�JUDQGH�FDUJD�GH�LQWHUDWLYLGDGH�EDVHDGR��LJXDOPHQWH��HP�SURWRWLSDomR�HYROXWLYD��
1HVWD�PHWRGRORJLD��R�GHVHQYROYLPHQWR�WHULD�LQtFLR�FRP�DWLYLGDGHV�SUHOLPLQDUHV�GH�SUHSDUDomR�GR�
DPELHQWH��WDLV�FRPR�D�IRUPDomR�GD�HTXLSH�GH�WUDEDOKR�H�D�HVFROKD�GRV�PRGHORV�D�VHUHP�XWLOL]DGRV�
GXUDQWH�R�SURFHVVR�GH�FRQVWUXomR�GR�VRIWZDUH��-i�D�SURWRWLSDomR�HYROXWLYD�HQJOREDULD�DWLYLGDGHV�
WtSLFDV� GH� HOLFLWDomR� H� LPSOHPHQWDomR� GH� UHTXLVLWRV� ³� D� FDGD� YHUVmR� GR� SURWyWLSR�� QRYDV�
IXQFLRQDOLGDGHV� VHULDP� DFUHVFHQWDGDV� j� DSOLFDomR�� $V� DWLYLGDGHV� GH� LPSODQWDomR�� QR� HQWDQWR��
HVWDULDP�IRUD�GR�FLFOR�LWHUDWLYR�GD�SURWRWLSDomR��FDUDFWHUL]DQGR�XPD�SURQWLILFDomR�SDUD�R�XVR��2V�
DXWRUHV� GHILQHP� XP� TXDGUR� JHUDO� GH� DWLYLGDGHV� HP� FDGD� HWDSD� GH� GHVHQYROYLPHQWR� FRP� VHXV�
UHVSHFWLYRV�DXWRUHV��FRPR�VHJXH��
�

��� 3UHSDUDomR��DQDOLVWD��DOXQR�H�HGXFDGRU��
²� )RUPDomR�GD�HTXLSH�GH�WUDEDOKR�
²� (VFROKD�GRV�PRGHORV�GH�GHVHQYROYLPHQWR�
²� 3URMHWR�LQVWUXFLRQDO�

��� $QiOLVH��DQDOLVWD��DOXQR��URWHLULVWD��HGXFDGRU��SURJUDPDGRU�H�SURJUDPDGRU�YLVXDO��
²� /LVWD�GH�DWRUHV�FDQGLGDWRV�
²� ,GHQWLILFDomR�GRV�UHTXLVLWRV�
²� ,GHQWLILFDomR�GDV�UHVWULo}HV�GR�GHVHQYROYLPHQWR�GH�VRIWZDUH�
²� 5HSUHVHQWDomR�GRV�UHTXLVLWRV�
²� 9DOLGDomR�GRV�UHTXLVLWRV�

��� 3URMHWR��DQDOLVWD��SURJUDPDGRU�YLVXDO��SURJUDPDGRU��URWHLULVWD��HGXFDGRU�H�DOXQR��
²� (VFROKD�GD�PHWiIRUD�
²� 3URMHWR�GH�LQWHUIDFHV�
²� 3URMHWR�GH�REMHWRV�
²� 0RGHODJHP�GH�UHTXLVLWRV�QmR�IXQFLRQDLV�



)L O L S H �/HY L � ����� � &DStWXOR���³�0HWRGRORJLDV�SDUD�R�GHVHQYROYLPHQWR�GH�OHDUQZDUH 

3UR W R W L S D o mR � U i S L GD �QR � F L F O R � G H � G H V L J Q � L W H U D W L Y R � G H � D S O L F D o } H V �PX O W LP tG L D � SD U D � I R UPD omR � G H � S U R I H V V R U H V � 3iJLQD��� 

��� ,PSOHPHQWDomR��DQDOLVWD��SURJUDPDGRU�H�SURJUDPDGRU�YLVXDO��
��� 7HVWHV��DQDOLVWD��SURJUDPDGRU��HGXFDGRU�H�DOXQR��
��� $YDOLDomR��DQDOLVWD��HGXFDGRU�H�DOXQR��
��� ,PSODQWDomR��DQDOLVWD��SURJUDPDGRU�H�SURJUDPDGRU�YLVXDO��

²� 0DQXWHQomR�H�XS�JUDGH �
²� &RQWUROH�GH�YHUV}HV�
²� 'LVWULEXLomR�
²� 5RWLQDV�GH�FRQILJXUDomR�
²� 6XSRUWH�WpFQLFR�

�
9DOH�VDOLHQWDU�TXH�WDPEpP�HVWD�PHWRGRORJLD�QmR�FRQVLGHUD�QtYHLV�GH�ILGHOLGDGH��VHQGR�TXH�

FDGD� SURWyWLSR� VHULD� HIHWLYDPHQWH� LPSOHPHQWDGR� HP� DOJXPD� OLQJXDJHP� GH� SURJUDPDomR� �RV�
DXWRUHV�SUHYrHP�RULHQWDomR�D�REMHWRV��� VHX�FyGLJR�VHULD� WHVWDGR�H�FDGD�YHUVmR��DYDOLDGD�³�HVWH�
FLFOR�LWHUDWLYR�FRPSUHHQGHULD�RV�SDVVRV���D����8PD�ERD�FRQWULEXLomR�GD�PHWRGRORJLD�GH�&DVWUR�H�
$JXLDU� ������� p� TXH� HOD� GHVFUHYH� D� IXQomR� GH� FDGD� DWRU� QR� GHVHQYROYLPHQWR� GH� VRIWZDUH�
HGXFDWLYR��
�

• $QDOLVWDV��
'HVHQYROYHGRUHV�UHVSRQViYHLV�SHOD�PRGHODJHP�OyJLFD�GR�VRIWZDUH��

• (GXFDGRUHV��
3URIHVVRUHV�TXH�XWLOL]DUmR�R�VLVWHPD�FRPR�VXSRUWH�jV�VXDV�DXODV��

• $OXQRV��
)XWXURV�XWLOL]DGRUHV�GR�VRIWZDUH�HGXFDWLYR��

• 3URJUDPDGRUHV��
'HVHQYROYHGRUHV�HVSHFLDOL]DGRV�QD�IHUUDPHQWD�GH�DXWRULD�DGRWDGD��

• 3URJUDPDGRUHV�YLVXDLV��
(VSHFLDOLVWDV�QD�PDQLSXODomR�GRV�UHFXUVRV�PXOWLPtGLD��

• 5RWHLULVWDV��
3URILVVLRQDLV�UHVSRQViYHLV�HP�VHT�HQFLDU�RV�HYHQWRV�OHYDQWDGRV��WRUQDQGR�PDLV�IiFLO�
D�QDYHJDomR�HQWUH�HOHV�H�FRQWULEXLQGR�SDUD�R�DSUHQGL]DGR��

�
&DPSRV��&DPSRV�H�5RFKD��������HVWDEHOHFHP�GH]�UHFRPHQGDo}HV��HP�IRUPD�GH�HWDSDV��

SDUD�R�GHVHQYROYLPHQWR�GH�XP�SURGXWR�KLSHUPtGLD�HGXFDFLRQDO��
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�
��� 'HILQLomR�GR�DPELHQWH�GH�DSUHQGL]DJHP��
��� $QiOLVH�GH�YLDELOLGDGH��
��� 6HOHomR�GR�WLSR�GH�GRFXPHQWR��
��� 6HOHomR�GR�PpWRGR�SDUD�DXWRULD��
��� 3ODQHMDPHQWR�GD�LQWHUIDFH��
��� 3ODQHMDPHQWR�GR�GRFXPHQWR��
��� 6HOHomR�GR�VLVWHPD�GH�DXWRULD�H�GDV�IHUUDPHQWDV��
��� ,PSOHPHQWDomR��
��� $YDOLDomR��
���� 9DOLGDomR��

�
$V� DXWRUDV� FRQVWDWDP� TXH� ´D� H[SHULrQF LD � WHP� PRVWUDGR� TXH� R� SURFHVVR� GH�

GHVHQYROYLPHQWR� GH� VRI WZDUH� DGHTXDGR� j� K LSHUPtGLD� HGXFDF LRQDO � GHYH� VHU � FRPSRVWR� GR�PRGHOR�
GH� F L F OR� GH� YLGD� GH� SURWRW LSDJHP� HYROXW LYD � � DFUHVF LGR� GD� H WDSD� LQ LF LD O � GD� HVFR OKD� GR� DPELHQWH �
HGXFDF LRQDO � H � DYD O LDomR� SRU� SDUWH � GH� SURIHVVRUHV � H � D OXQRVµ��&DPSRV��&DPSRV�H�5RFKD��������
DILUPDP� DLQGD� TXH�� QD� HWDSD� GH� YDOLGDomR� GR� VLVWHPD�� SRGH�VH� WUDEDOKDU� FRP� JUXSRV�
UHSUHVHQWDWLYRV�GD�SRSXODomR�DOYR�GR�VRIWZDUH�DWUDYpV�GH��EDVLFDPHQWH��GXDV�WpFQLFDV�GH�FROHWD�GH�
GDGRV�� REVHUYDomR� GLUHWD� GD� LQWHUDomR� XVXiULR�KLSHUPtGLD� H� UHVSRVWD� GRV� XVXiULRV� D� XP�
TXHVWLRQiULR��
�
�
����3UREOHPDV�FRP�DV�PHWRGRORJLDV�WUDGLFLRQDLV�
�
3RGHPRV�REVHUYDU� TXH� DV�PHWRGRORJLDV� DTXL� UHVXPLGDV�SRVVXHP�D�SUHRFXSDomR� HP�VHJXLU�XP�
PRGHOR� GH� GHVLJQ� LWHUDWLYR� EDVHDGR� HP� SURWRWLSDomR�� &RQWXGR�� QHQKXPD� GHODV� FRQVLGHUD� D�
TXHVWmR�GRV�YiULRV�QtYHLV�GH�ILGHOLGDGH�TXH�RV�SURWyWLSRV�SRGHP�DVVXPLU��$OpP�GLVVR��HODV�QmR�
HQYROYHP� SURWRWLSDomR� UiSLGD�� SRLV� VHXV� SURWyWLSRV� VmR� OLWHUDOPHQWH� FRGLILFDGRV� HP� DOJXPD�
OLQJXDJHP�GH�SURJUDPDomR��

2�SUREOHPD�VXUJH�TXDQGR��VHP�DJLOLGDGH�QR�PRGHOR�GH�SURWRWLSDomR��WDLV�PHWRGRORJLDV�
UHFRPHQGDP�TXH� VHMDP�H[HFXWDGDV�DSHQDV�DOJXPDV�SRXFDV� LWHUDo}HV�HP�VHXV�FLFORV�HYROXWLYRV��
,VVR� WHQGH�D�FRPSURPHWHU�D�TXDOLGDGH�GRV�VLVWHPDV��SRLV�DTXHODV�PHWRGRORJLDV�QmR�FRQVHJXHP�
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GHVFRQVLGHUDU� RV� FURQRJUDPDV� UtJLGRV� H� DSHUWDGRV� TXH� D� FRQFRUUrQFLD� GH� PHUFDGR� LPS}H� DRV�
SURMHWRV��
�
�
����0HWRGRORJLD�SURSRVWD�
�
6HQGR� DVVLP�� SURSRPRV� XP� PRGHOR� PHWRGROyJLFR� SDUD� R� GHVHQYROYLPHQWR� GH� VRIWZDUHV�
HGXFDWLYRV�TXH�SULPD�SHOD�TXDOLGDGH�GRV�PHVPRV��WDQWR�HP�WHUPRV�GH�FRQWH~GR�H�DSUHQGL]DGR�
TXDQWR� GH� DVSHFWRV� GH� XVDELOLGDGH�� 3DUD� WDQWR�� D� PHWRGRORJLD� SURSRVWD� HVWi� EDVHDGD�
SULQFLSDOPHQWH�QD�SDUWLFLSDomR�GH�HVSHFLDOLVWDV�HP�HGXFDomR��SHGDJRJRV�FRP�H[SHUW L VH �HP�XPD�
GDGD�iUHD��QR�WLPH�GH�SURMHWR��QD�PXOWLGLVFLSOLQDULGDGH�GD�HTXLSH��EHP�FRPR�QXP�FLFOR�LWHUDWLYR�
GH�SURWRWLSDomR�UiSLGD�FRP�WHVWHV�GH�XVDELOLGDGH�HQYROYHQGR�XVXiULRV�UHSUHVHQWDWLYRV�GR�VLVWHPD��

$VVLP�� DV� PpWULFDV� SDUD� YDOLGDomR� GHVWD� PHWRGRORJLD� VmR�� UHOHYkQFLD� HGXFDFLRQDO� GR�
FRQWH~GR� SHGDJyJLFR� H� R� Q~PHUR� GH� SUREOHPDV� GH� XVDELOLGDGH� HQFRQWUDGRV� DQWHV� GD� IDVH� GH�
LPSOHPHQWDomR� GR� VLVWHPD�� 7DO� PHWRGRORJLD� p� IUXWR� GH� H[WHQVD� H[SHULrQFLD� DFDGrPLFD� H�
SURILVVLRQDO�GH�XPD�HTXLSH�FRPSRVWD�SRU�YiULDV�SHVVRDV�FRP�IRUPDo}HV�YDULDGDV��H�YHP�VHQGR�
FRQWLQXDPHQWH�WHVWDGD�H�UHILQDGD�DWUDYpV�GH�XP�SURMHWR�GH�GHVHQYROYLPHQWR�GH�PtGLDV�HGXFDWLYDV�
SDUD�D�IRUPDomR�GH�SURIHVVRUHV��R�SUy[LPR�FDStWXOR�GHVFUHYHUi�HVWH�HVWXGR�GH�FDVR���$�)LJXUD�����
H[LEH�DV�SULQFLSDLV�DWLYLGDGHV�H�RV�GRFXPHQWRV�JHUDGRV�HP�QRVVD�PHWRGRORJLD��

�
)LJXUD�����³�3ULQFLSDLV�DWLYLGDGHV�H�GRFXPHQWRV�JHUDGRV�QD�PHWRGRORJLD�SURSRVWD��
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$� VHJXLU�� GHVFUHYHUHPRV� DV� FDUDFWHUtVWLFDV� GH� FDGD� DWLYLGDGH�� 6DOLHQWDPRV� TXH� DV� HWDSDV�
FRPXQV�j�LPSOHPHQWDomR�IRUDP�DEVWUDtGDV��SRLV�R�HQIRTXH�GD�PHWRGRORJLD�HVWi�QD�FRQFHSomR�H�
SODQHMDPHQWR�GR�VLVWHPD��FHQWUDGRV�QR�XVXiULR��
�

• $QiOLVH�GH�PHUFDGR�
1HVWD� HWDSD�� SURFXUD�VH� VRQGDU� RSRUWXQLGDGHV� GH� QHJyFLRV� QD� iUHD� GH� VRIWZDUH�
HGXFDWLYR�� EXVFDQGR�VH� SURMHWRV� TXH� DWHQGDP� D� XPD� GHWHUPLQDGD� GHPDQGD� GH�
PHUFDGR�� DYDOLDQGR�VH� DV� FDUDFWHUtVWLFDV�� GHVHMRV� H� QHFHVVLGDGHV� GR� FRQVXPLGRU�
�XVXiULR��H� WUDoDQGR�VH�HVWUDWpJLDV�GH�PDUNHWLQJ�SDUD�D�GLYXOJDomR�H�GLVWULEXLomR�GR�
SURGXWR�ILQDO�QR�PHUFDGR��VH�IRU�R�FDVR��

• (QWUHYLVWDV�FRP�HVSHFLDOLVWDV�
(QWHQGHQGR� TXH� R� GHVHQYROYLPHQWR� GH� VRIWZDUH� HGXFDWLYR� SRVVXL� FDUDFWHUtVWLFDV�
EDVWDQWH� SHFXOLDUHV� QR� TXH� GL]� UHVSHLWR�� SRU� H[HPSOR�� DR� FRQWH~GR� HGXFDFLRQDO� H�
PRGHOR� GH� DSUHQGL]DGR� �FRQVWUXWLYLVWD�� FRPSRUWDPHQWDO� HWF���� QRVVD� PHWRGRORJLD�
HQWHQGH�VHU�QHFHVViULR�FRQWDU�FRP�D�H[SHULrQFLD�GH�HVSHFLDOLVWDV�HP�HGXFDomR��QD�iUHD�
SHGDJyJLFD�GH�TXH�WUDWD�R�VRIWZDUH��GXUDQWH�R�SODQHMDPHQWR�GR�PHVPR��$WUDYpV�GH�
UHXQL}HV�H�HQWUHYLVWDV�DRV�HVSHFLDOLVWDV��RV�URWHLULVWDV�HVWDUmR�DSWRV�D�GHVHQYROYHU�XPD�
VHT�rQFLD� GH� VLWXDo}HV� �URWHLUR�� TXH� DX[LOLDUi� RV� XVXiULRV� QR� DSUHQGL]DGR� GRV�
FRQFHLWRV�D�TXH�R�VRIWZDUH�VH�SURS}H�HQVLQDU��R�TXH�FRQIHUH�TXDOLGDGH�GH�FRQWH~GR�
SHGDJyJLFR�j�PHWRGRORJLD�SURSRVWD��

• $QiOLVH�GH�FRPSHWLGRUHV�
1HVWD� DWLYLGDGH�� SURFXUD�VH� DQDOLVDU� RV� SRQWRV� IRUWHV� H� IUDFRV� GH� VLVWHPDV�
FRQFRUUHQWHV�� 7DLV� VLVWHPDV� �VRIWZDUHV�� ZHEVLWHV�� '9'V� HWF��� VmR� DTXHOHV� TXH�
SRVVXHP� FDUDFWHUtVWLFDV� TXH� R� FODVVLILFDP� QD� PHVPD� FDWHJRULD� GR� SURGXWR� HP�
GHVHQYROYLPHQWR��$WUDYpV�GHVVD�DQiOLVH��H�HTXLSH�VDEHUi�H[DWDPHQWH�TXH�SUREOHPDV�
SRWHQFLDLV�GHYHUmR�VHU�HYLWDGRV�QR�SODQHMDPHQWR�GR�SURGXWR��EHP�FRPR�HVWDUi�DSWD�D�
PHOKRUDU�DTXLOR�TXH�Mi�IXQFLRQRX�HP�RXWURV�VLVWHPDV��

• 'HILQLomR�UHYLVmR�GH�UHTXLVLWRV�
$�SDUWLU�GRV�UHVXOWDGRV�JHUDGRV�SHODV�WUrV�DWLYLGDGHV�DQWHULRUHV��SHUILO�H�QHFHVVLGDGHV�
GRV� XVXiULRV�� URWHLUR� H� SRQWRV� IRUWHV� H� IUDFRV� GH� VLVWHPDV� FRPSHWLGRUHV��� SRGH�VH�
SURFHGHU� D� XPD� GHILQLomR� SDUFLDO� GRV� UHTXLVLWRV�� 1HVWD� DWLYLGDGH�� D� HTXLSH� WUDoD�
DOJXPDV�IXQFLRQDOLGDGHV�H�FDUDFWHUtVWLFDV�TXH�VH�DFUHGLWD�VHUHP�HVVHQFLDLV�DR�SURGXWR��
$R� ILQDO� GH� FDGD� FLFOR� GH� SURWRWLSDomR� H� WHVWHV�� R� GRFXPHQWR� GH� UHTXLVLWRV� VHUi�
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UHYLVDGR�GH�DFRUGR�FRP�RV�SUREOHPDV�HQFRQWUDGRV�QD�DYDOLDomR�GRV�SURWyWLSRV�MXQWR�
DRV�XVXiULRV��

• &ULDomR�UHILQDPHQWR�GH�SURWyWLSR�
$� GHILQLomR� LQLFLDO� GH� UHTXLVLWRV� SHUPLWH� j� HTXLSH� GH� SURWRWLSDomR� HODERUDU�
UHSUHVHQWDo}HV� GR� VLVWHPD� TXH� VHUmR� DYDOLDGDV� FRP� RV� XVXiULRV�� &DGD� SURWyWLSR�
FULDGR�RX�UHILQDGR�HP�XP�FLFOR�GH�GHVLJQ�LWHUDWLYR�GHYH�WHVWDU�XP�RX�GRLV�DVSHFWRV�
GR� IXWXUR� VLVWHPD�� RX� VHMD�� DV� VHVV}HV� GH� SURWRWLSDomR� GHYHP� SRVVXLU� REMHWLYRV�
HVSHFtILFRV��H �J � �DYDOLDU�QDYHJDomR�H�FRQWUROH��FRQFHLWRV�GD�PHWiIRUD�XWLOL]DGD��DOJXP�
PyGXOR� SDUWLFXODU� HWF���� 1tYHLV� FUHVFHQWHV� GH� ILGHOLGDGH� SRGHP� VHU� REVHUYDGRV� HP�
FDGD�LWHUDomR��GHSHQGHQGR�GR�DVSHFWR�TXH�VH�GHVHMD�REVHUYDU��H �J � �UHFXUVRV�GH�VRP�H�
YtGHR�SRGHP�UHTXHUHU�SURWyWLSRV�HODERUDGRV�HP�DOJXPD�IHUUDPHQWD�GH�DXWRULD���

• $YDOLDomR�GH�SURWyWLSR�FRP�XVXiULRV�
-XQWDPHQWH�FRP�D�FULDomR�RX�UHILQDPHQWR�GRV�SURWyWLSRV��D�HTXLSH�GHYH�GHWHUPLQDU�
DOJXPDV�WDUHIDV�FUtWLFDV�VREUH�R�VLVWHPD�SURWRWLSDGR�TXH�DX[LOLDUmR�QD�REVHUYDomR�GH�
SRVVtYHLV�SUREOHPDV��8P�GRFXPHQWR�GH�XVR�LQWHUQR�j�HTXLSH�³�FRQWHQGR�XP�SDVVR�
D�SDVVR� GH� FDGD� WDUHID� �VFU LS W�� H� RV� SDSpLV� H� DWULEXLo}HV� GH� FDGD�PHPEUR� GR� WLPH�
GXUDQWH�RV�WHVWHV�³�GHYHUi�JXLDU�DV�VHVV}HV�GH�DYDOLDomR�GR�SURWyWLSR�FRP�XVXiULRV��
(VWD� DWLYLGDGH� SUHVVXS}H� XP� DJHQGDPHQWR� SUpYLR� GRV� WHVWHV� H� GHYH� VHU� UHDOL]DGD��
SUHIHUHQFLDOPHQWH�� QR� DPELHQWH� UHDO� GH� WUDEDOKR� GRV� XVXiULRV�� &DVR� VHMDP�
HQFRQWUDGRV�SUREOHPDV�QR�XVR�GH�DOJXPD�IXQFLRQDOLGDGH�RX�PyGXOR�GR�VLVWHPD��RV�
REVHUYDGRUHV� GHYHUmR� JHUDU� XP� GRFXPHQWR� DSRQWDQGR� DV� SULQFLSDLV� IDOKDV�
GHVFREHUWDV�QR�SURWyWLSR�H�XPD�QRYD�YHUVmR�GHYH�VROXFLRQDU�WDLV�SUREOHPDV��

• ,PSOHPHQWDomR�GH�UHTXLVLWRV�
1HVWD� HWDSD� DFRQWHFH� D� FRGLILFDomR� GDTXHOHV� UHTXLVLWRV� TXH� IRUDP� SURWRWLSDGRV� H�
YDOLGDGRV�MXQWR�DRV�XVXiULRV��L � H � �VXD�DYDOLDomR�GH�XVDELOLGDGH�QmR�UHYHORX�SUREOHPDV�
PDLRUHV��� $� SURWRWLSDomR� GH� UHTXLVLWRV� YDOLGDGRV� SHORV� XVXiULRV� SRGH� RFRUUHU� HP�
SDUDOHOR�j�SURWRWLSDomR�H�DYDOLDomR�GDTXHOHV�DLQGD�HP�DEHUWR��

• 'LVWULEXLomR�GR�VRIWZDUH�
$SyV� WRGDV�DV� IXQFLRQDOLGDGHV�KDYHUHP�VLGR�YDOLGDGDV�H� LPSOHPHQWDGDV��R�SURGXWR�
ILQDO� HVWDUi� SURQWR� SDUD� VHU� LPSODQWDGR� RX� ODQoDGR� QR� PHUFDGR� GH� DFRUGR� FRP�
DOJXPD�HVWUDWpJLD�GH�PDUNHW LQJ ��

�
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$V� DWLYLGDGHV� GH� DQiOLVH� GH� PHUFDGR�� HQWUHYLVWDV� FRP� HVSHFLDOLVWDV� H� DQiOLVH� GH�
FRPSHWLGRUHV� SRGHP� VHU� UHDOL]DGDV� HP� SDUDOHOR�� (ODV� VmR� SUp�UHTXLVLWRV� SDUD� D� GHILQLomR� GH�
UHTXLVLWRV��TXH�³�QXP�SULPHLUR�PRPHQWR�³�SURGX]�XPD�GHVFULomR�SDUFLDO�GDV�IXQFLRQDOLGDGHV�
GR� IXWXUR� VLVWHPD��$� SDUWLU� GHVWH� GRFXPHQWR�� p� HODERUDGD� XPD� YHUVmR�GH� EDL[D� ILGHOLGDGH� �HP�
SDSHO��GR�VRIWZDUH�TXH�GHYHUi�VHU�DYDOLDGD�FRP�XVXiULRV�UHDLV�HP�VHVV}HV�GH�SURWRWLSDomR�UiSLGD��
2V� SUREOHPDV� FRQFHLWXDLV� H� GH� XVDELOLGDGH� HQFRQWUDGRV� UHDOLPHQWDUmR� R� FLFOR� LWHUDWLYR�� RV�
UHTXLVLWRV� VHUmR� UHYLVDGRV�� XPD�QRYD�YHUVmR�GR�SURWyWLSR� �SRVVLYHOPHQWH�FRP�ILGHOLGDGH�H[WUD��
VHUi�FULDGD�H�QRYRV�WHVWHV�FRP�XVXiULRV�GHYHUmR�VHU�FRQGX]LGRV��

�PHGLGD�TXH�RV� UHTXLVLWRV�YmR� VHQGR� WHVWDGRV�H�YDOLGDGRV� MXQWR�DRV�XVXiULRV��SRGH�VH�
SURFHGHU�j�LPSOHPHQWDomR�GDV�IXQFLRQDOLGDGHV�DVVRFLDGDV��GH�IRUPD�D�PLQLPL]DU�R�ULVFR�GH�KDYHU�
DWUDVRV� QR� FURQRJUDPD� LQLFLDO� GR� SURMHWR��2� FLFOR� GH� SURWRWLSDomR� GRV� UHTXLVLWRV� QmR� WHVWDGRV�
FRQWLQXDULD�D�VHU�H[HFXWDGR��DJRUD�HP�SDUDOHOR�j� LPSOHPHQWDomR�GDTXHOHV� Mi�YDOLGDGRV��4XDQGR�
WRGRV�RV�PyGXORV�H� IXQFLRQDOLGDGHV� WLYHVVHP�VLGR�SURWRWLSDGRV�� WHVWDGRV�H�YDOLGDGRV� MXQWR�DRV�
XVXiULRV� H� LPSOHPHQWDGRV� SHOD� HTXLSH� GH� GHVHQYROYLPHQWR�� R� VLVWHPD� HVWDULD� SURQWR� SDUD� VHU�
LPSODQWDGR�RX�GLVWULEXtGR��

1R� FDStWXOR� D� VHJXLU�� GHVFUHYHUHPRV�R�SURMHWR�0tGLDV� (GXFDW LYDV �� XPD�SDUFHULD� HQWUH�
DFDGHPLD� H� PHUFDGR�� TXH� YHP� XWLOL]DQGR� H� UHILQDQGR� D� PHWRGRORJLD� SURSRVWD� QR�
GHVHQYROYLPHQWR�GH�DSOLFDo}HV�PXOWLPtGLD�SDUD�D�IRUPDomR�GH�SURIHVVRUHV��
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´8VDELOLW\�FRVW�EHQHILW�GDWD�VKRZV�WKDW�LQFOXGLQJ�XVDELOLW\�
LQ�SURGXFW�GHYHORSPHQW�DFWXDOO\�FXWV�WKH�WLPH�WR�PDUNHW�DQG�LQFUHDVHV�
VDOHV�EHFDXVH�XVDELOLW\�DQG�HDVH�RI�XVH�EXLOG�TXDOLW\�LQWR�SURGXFWV�DQG�

FDWFK�PDQ\�H[SHQVLYH�SUREOHPV�HDUO\�RQ�LQ�WKH�F\FOH�ZKHQ�WKH\�FDQ�EH�
DGGUHVVHG�DW�ORZHU�FRVW��)LQDOO\��ZRUNLQJ�ZLWK�XVHUV�IURP�WKH�
EHJLQQLQJ�RI�D�SURGXFW�F\FOH�HQVXUHV�WKDW�WKH�SURGXFW�LV�EHLQJ�

GHVLJQHG�VR�WKDW�XVHUV�ZLOO�EH�VDWLVILHG�µ�
³�& / $ , 5 ( �0 $ 5 , ( �. $ 5 $ 7 ��$�EXVLQHVV � FDVH �

DSSURDFK� WR �XVDEL O L W\ � FRV W � MXV W L I L FD W LRQV ��������
�
�
�
2�SURMHWR�0tGLDV� HGXFDW LYDV �p�IUXWR�GD�SDUFHULD�HQWUH�R�&HQWUR�GH�,QIRUPiWLFD�GD�8QLYHUVLGDGH�
)HGHUDO�GH�3HUQDPEXFR�H� D� HPSUHVD�&DVXOOR�&RPXQLFDomR�H�'HVLJQ�/WGD��(VVH�SURMHWR�YLVD�R�
GHVHQYROYLPHQWR� GH� XPD� DSOLFDomR� PXOWLPtGLD� D� VHU� XWLOL]DGD� SRU� SURIHVVRUHV� GR� HQVLQR�
IXQGDPHQWDO�� 6XD� PRWLYDomR� VmR� RV� EDL[RV� UHVXOWDGRV� GDV� ~OWLPDV� DYDOLDo}HV� GR� HQVLQR�
IXQGDPHQWDO�H�PpGLR�TXDQWR�j�DSUHQGL]DJHP�GH�PDWHPiWLFD��&RQVLGHUDQGR�D�LPSRUWkQFLD�GHVVH�
FRQWH~GR� SDUD� D� IRUPDomR� EiVLFD� H� VXSHULRU� GH� UHFXUVRV� KXPDQRV� HP� QRVVR� SDtV� H� VXDV�
FRQVHT�rQFLDV� VREUH�R�GHVHQYROYLPHQWR�GR�PHVPR��R�SURMHWR�EXVFD�FRQWULEXLU� LQWHJUDQGR��HP�
XP�~QLFR� VRIWZDUH�� HOHPHQWRV�TXH�SRVVDP�VLJQLILFDWLYDPHQWH� WUDQVIRUPDU�HVVH�TXDGUR�DWXDO�GR�
HQVLQR�HP�QRVVR�SDtV��
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�
�
����)RUPDomR�GD�HTXLSH�H�UHVSRQVDELOLGDGHV�
�

/DJH�� =XEHQNR� H� &DWDOGL� ������� DWHVWDP� D� QHFHVVLGDGH� GH� VH� WHU� YiULRV� WLSRV� GH�
SURILVVLRQDLV� HQYROYLGRV� QR� WLPH� GH� WUDEDOKR�� (OHV� DILUPDP� TXH� ´D� FU LDomR� GH� SURJUDPDV�
HGXFDW LYRV� p � XPD� WDUH ID � TXH� HQYROYH� PXLWDV� iUHDV� G L I HUHQWHV � � $� IRUPDomR � >���@� GH� W LPHV� GH�
GHVHQYROYLPHQWR� p � IXQGDPHQWD O � QHVWH � W LSR� GH� SURM H WR� HGXFDF LRQDOµ�� 6HQGR� DVVLP��D�HTXLSH�GR�
SURMHWR� HVWi� FRPSRVWD� SRU� FHUFD� GH� XPD� GH]HQD� GH� SURILVVLRQDLV�� FRQVXOWRUHV�� SURIHVVRUHV� H�
HVWXGDQWHV� QDV� VHJXLQWHV� iUHDV�� JHUrQFLD�� SHGDJRJLD�� GHVLJQ� JUiILFR�� HQJHQKDULD� GH� XVDELOLGDGH��
MRUQDOLVPR��SVLFRORJLD��GHVHQYROYLPHQWR��6HJXLQGR�D�PHWRGRORJLD�SURSRVWD�QR�FDStWXOR�DQWHULRU��H�
GHYLGR� DR� UHGX]LGR� WDPDQKR� GR� WLPH�� RV� PHPEURV� GD� HTXLSH� SRVVXHP� DWULEXLo}HV� TXH� VH�
HQWUHODoDP� HP� DOJXQV� PRPHQWRV� GR� SURFHVVR�� 2V� JUXSRV� GH� WUDEDOKR� TXH� HVWmR� FRODERUDQGR�
DWXDOPHQWH�HP�FDGD�DWLYLGDGH�VmR��
�

• $QiOLVH�GH�PHUFDGR��
*HUHQWHV�H�SHGDJRJRV��

• (QWUHYLVWDV�FRP�HVSHFLDOLVWDV��
3HGDJRJRV�H�MRUQDOLVWDV��

• $QiOLVH�GH�FRPSHWLGRUHV��
(QJHQKHLURV�GH�XVDELOLGDGH�H�SVLFyORJRV��

• 'HILQLomR�UHYLVmR�GH�UHTXLVLWRV��
7RGD�D�HTXLSH��

• &ULDomR�UHILQDPHQWR�GH�SURWyWLSR��
(QJHQKHLURV�GH�XVDELOLGDGH��GHVLJQHUV�JUiILFRV��GHVHQYROYHGRUHV��

• $YDOLDomR�GH�SURWyWLSR�FRP�XVXiULRV��
(QJHQKHLURV�GH�XVDELOLGDGH��GHVLJQHUV�JUiILFRV��GHVHQYROYHGRUHV�H�SVLFyORJRV��

• ,PSOHPHQWDomR�GH�UHTXLVLWRV��
'HVHQYROYHGRUHV�H�GHVLJQHUV�JUiILFRV��

• 'LVWULEXLomR�GR�VRIWZDUH��
*HUHQWHV��SHGDJRJRV�H�MRUQDOLVWDV��

�
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�
����$WLYLGDGHV�LQLFLDLV�
�

$� DWLYLGDGH� LQLFLDO� GH� DQiOLVH� GH� PHUFDGR� GHILQLX� TXHP� VHUmR� RV� IXWXURV� XVXiULRV� GR�
VLVWHPD�H�VXDV�SULQFLSDLV�QHFHVVLGDGHV��$WUDYpV�GH�XP�OHYDQWDPHQWR�UHDOL]DGR�FRP�RV�SURIHVVRUHV�
SDUWLFLSDQWHV� GH� XP� FRQJUHVVR� GH� HGXFDomR� HP� 5HFLIH�� D� HTXLSH� GHVFREULX� VHX� R� S~EOLFR�
SRWHQFLDO��PRQWDQGR�XPD�LPDJHP�PHQWDO�GR�XVXiULR�WtSLFR�GR�VLVWHPD��0XLWDV�FDUDFWHUtVWLFDV�GR�
XVXiULR� IRUDP� PHOKRU� FRPSUHHQGLGDV�� HQWUH� HODV�� R� HVWLOR� GH� YLGD� GR� SURIHVVRU�� TXDO� VXD�
IDPLOLDULGDGH�FRP�D�WHFQRORJLD��D�PDQHLUD�FRPR�SURFXUD�PDQWHU�VH�HP�FRQVWDQWH�GH�FDSDFLWDomR�H�
DV� GLILFXOGDGHV� TXH� HQFRQWUD� QHVWH� SURFHVVR�� 8WLOL]RX�VH� SDUD� WDO� D� WpFQLFD� FRQKHFLGD� FRPR�
3HUVRQD �³�XPD�GHVFULomR�GH�DOJXpP�HVSHFtILFD�TXH�UHSUHVHQWD�RV�XVXiULRV�DOYR�GR�VLVWHPD�VHQGR�
SURMHWDGR��GHWDOKDQGR�VXDV�QHFHVVLGDGHV��SUHIHUrQFLDV��LQIRUPDo}HV�JHRJUiILFDV��ELRJUiILFDV�HWF��

$V� HQWUHYLVWDV� FRP� SURIHVVRUHV� HVSHFLDOLVWDV� QD� iUHD� PDWHPiWLFD� SHUPLWLX� j� HTXLSH�� GH�
IDWR�� FRPSUHHQGHU� R� SUREOHPD� HGXFDFLRQDO� GD�Pi� IRUPDomR�GRV� SURIHVVRUHV� GR� HQVLQR�EiVLFR�
QDTXHOD� PDWpULD�� $OJXPDV� UHXQL}HV� FRP� RV� HVSHFLDOLVWDV� H[SXVHUDP� HVVD� SUREOHPiWLFD�� R� TXH�
SRVVLELOLWRX�j�HTXLSH�HQ[HUJDU�D�UHDO�FRQGLomR�HP�TXH�VH�HQFRQWUDP�RV�XVXiULRV�HP�SRWHQFLDO�GR�
VRIWZDUH�� VRE� R� SULVPD� GH� VXD� QHFHVVLGDGH� GH� FDSDFLWDomR�� 2� UHVXOWDGR� GDV� HQWUHYLVWDV� IRL� D�
HODERUDomR�GH�XPD�VHT�rQFLD�GH� VLWXDo}HV�SUREOHPD� �URWHLUR��TXH�ID]HP�XVR�GRV�PDLV�GLYHUVRV�
UHFXUVRV�³�FRPR�GLiORJRV��DQLPDo}HV��QDUUDo}HV�H�MRJRV�³�SDUD�UHSUHVHQWDU�GH�IRUPD�EDVWDQWH�
FODUD��GLGiWLFD�H�O~GLFD�D�WUDQVPLVVmR�GR�FRQKHFLPHQWR�GDTXHOHV�HVSHFLDOLVWDV��

$�DWLYLGDGH�GH�DQiOLVH�GH�FRPSHWLGRUHV�FRPSUHHQGHX�D�DYDOLDomR�GH�XP�H[DXVWLYR�Q~PHUR�
GH� DSOLFDo}HV� HGXFDWLYDV� FXMD� FRQFHSomR� IRVVH� VLPLODU� jTXHOD� GR� QRVVR� SURGXWR�� SURFXUDQGR�
DQDOLVDU� VHXV� SRQWRV� IRUWHV� H� IUDFRV�� 3DUD� LVVR�� XWLOL]RX�VH� D� WpFQLFD� FRQKHFLGD� SRU� 7,&(6(�
�DFU{QLPR�SDUD�7pFQLFD�GH� ,QVSHomR�GH�&RQIRUPLGDGH�(UJRQ{PLFD�GH�6RIWZDUH�(GXFDFLRQDO���
TXH�RULHQWD�R�DYDOLDGRU�SDUD�D�UHDOL]DomR�GH�LQVSHomR�GH�FRQIRUPLGDGH�HUJRQ{PLFD�GR�VRIWZDUH��
$� WpFQLFD� FRQVLGHUDGD� WDQWRV� RV� DVSHFWRV� SHGDJyJLFRV� FRPR�RV� DVSHFWRV� UHIHUHQWHV� j� LQWHUIDFH�
GRV� VLVWHPDV� �H �J � � XVDELOLGDGH�H�DFHVVLELOLGDGH���*DPH]� �������DILUPD�TXH�´PHOKRUHV � UHVX O WDGRV�
GD� DS O L FDomR� GHVWD � WpFQ LFD � VHUmR� FRQVHJXLGRV� VH � D � PHVPD� IRU� H[HFXWDGD� SRU� XPD� HTXLSH�
PXOW LG LVF LS O LQDU� � 6XJHUH�VH � D � SUHVHQoD� GH� XP� SURI L VV LRQDO � FRP� FRQKHF LPHQWRV� HP� HUJRQRPLD�
GD� LQWHUDomR� KRPHP�FRPSXWDGRU� QD� HTXLSH� GH� DYD O LDomR� � Y L V WR� TXH� D� WpFQ LFD � WHP� XP� IRUWH �
HQ IRTXH�VREUH�DV�TXHVW}HV �GH�XVDEL O LGDGH�GH�G LVSRV L W LYRV� LQ WHUDW LYRVµ��S������
�
�
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����&LFOR�GH�GHVLJQ�LWHUDWLYR�
�

$�SULPHLUD�YHUVmR�GR�SURWyWLSR�GHVWLQRX�VH�D�DYDOLDU�DV�SURSULHGDGHV�GH�QDYHJDELOLGDGH�H�
FRQWUROH�VREUH�WHODV�H�FRPSRQHQWHV�JUiILFRV�TXH�R�VLVWHPD�RIHUHFLD�DRV�XVXiULRV��$V�WDUHIDV�TXH�
DX[LOLDUDP� QHVVD� REVHUYDomR� IRUDP�� ���� DFHVVDU� XPD� DXOD� HVSHFtILFD� GHQWUR� GR� FRQWH~GR�
HGXFDFLRQDO�GR�SURGXWR�H� ����HQFRQWUDU�D�GHILQLomR�GH�XP�GDGR�WHUPR�QR�JORVViULR�GR�VLVWHPD�
SURWRWLSDGR��2V� WHVWHV� GH� XVDELOLGDGH� IRUDP� H[HFXWDGRV� FRP�RV� DOXQRV� GD� GLVFLSOLQD� ,QWHU IDFH �
8VXiULR�0iTXLQD � ³� RIHUHFLGD� SHOR� &HQWUR� GH� ,QIRUPiWLFD� GD� 8QLYHUVLGDGH� )HGHUDO� GH�
3HUQDPEXFR�³�VHQGR�~WHLV�FRPR�XPD�LQVSHomR�KHXUtVWLFD�VREUH�R�SURWyWLSR��DQWHV�TXH�R�PHVPR�
IRVVH�DYDOLDGR�FRP�XVXiULRV� UHDLV� �L � H � �RV�SURIHVVRUHV���H�FRPR�WHVWHV�SLORWR��SDUD�VH�FRUULJLUHP�
HYHQWXDLV�DMXVWHV�VREUH�R�PpWRGR�GH�FRQGXomR�GRV�WHVWHV��
�

�
)LJXUD�����³�(QYHORSH�FRQWHQGR�XPD�FySLD�GD�SULPHLUD�YHUVmR�GR�SURWyWLSR���

2V� DOXQRV� IRUPDUDP� TXLQ]H� HTXLSHV� GH� FLQFR� PHPEURV�� RQGH� FDGD� XP� GHVWHV�
GHVHPSHQKRX�XP�SDSHO�SDUWLFXODU�GXUDQWH�WHVWHV��XP�XVXiULR��XP�IDFLOLWDGRU��XP�¶FRPSXWDGRU·�H�
GRLV�REVHUYDGRUHV��&DGD�HTXLSH�UHFHEHX�XP�HQYHORSH�FRQWHQGR�XPD�FySLD�GR�SURWyWLSR��)LJXUD�
����DFLPD��H�XP� VFU LS W �GH� WHVWHV� �$SrQGLFH���TXH� LQFOXLX�XP�SDVVR�D�SDVVR�GHWDOKDGR�SDUD�FDGD�
WDUHID�H�FDUW}HV�FRP�D�GHVFULomR�GHVWDV�D�VHUHP�HQWUHJXHV�DRV�XVXiULRV��2V�DOXQRV�UHSUHVHQWDQGR�
RV� XVXiULRV� PDQWLYHUDP�VH� IRUD� GD� VDOD�GH�DXOD� �ORFDO� GH� WHVWHV�� HQTXDQWR� RV� IDFLOLWDGRUHV��
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REVHUYDGRUHV�H�FRPSXWDGRUHV�IDPLOLDUL]DYDP�VH�FRP�R�SURWyWLSR�SRU�PHLR�GH�XP�ZDONWKURXJK �
LQWHUQR�� 4XDQGR� RV� SULPHLURV� UHWRUQDUDP� DR� DPELHQWH� GH� WHVWHV�� SURFHGHX�VH� j� DYDOLDomR� GRV�
SURWyWLSRV� SHOD� REVHUYDomR� GD� VXD� LQWHUDomR� FRP� DTXHOHV� DWUDYpV� GD� UHDOL]DomR� GDV� WDUHIDV�
SUHVFULWDV��2V�SULQFLSDLV� SUREOHPDV� HQFRQWUDGRV�SHODV� HTXLSHV� IRUDP�GLVFXWLGRV�� FODVVLILFDGRV� H�
SULRUL]DGRV� SRU� WRGD� D� FODVVH� HP� XPD� OLVWD� ~QLFD�� $� SDUWLU� GHVVH� OHYDQWDPHQWR�� D� HTXLSH� GH�
GHVHQYROYLPHQWR�HVWHYH�DSWD�D�UHILQDU�QmR�DSHQDV�R�SURWyWLSR��PDV�WDPEpP�R�VFU LS W �GH�FRQGXomR�
GRV�WHVWHV��
�

�

�
)LJXUD�����³�3HoDV�GD�VHJXQGD�YHUVmR�GR�SURWyWLSR��
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�
$� QRYD� YHUVmR� GR� SURWyWLSR� �)LJXUD� ����� VROXFLRQRX� RV� SUREOHPDV� UHYHODGRV� QRV�

SULPHLURV�WHVWHV�H�FRQWHPSORX�RXWURV�UHTXLVLWRV�TXH�QmR�KDYLDP�VLGR�DYDOLDGRV��$V�QRYDV�WDUHIDV��
HVFROKLGDV� SHOD� HTXLSH� GH� GHVHQYROYLPHQWR� SDUD� DYDOLDU� WDLV� UHTXLVLWRV�� IRUDP�� ���� DFHVVDU� R�
JORVViULR�GR�VRIWZDUH�D�SDUWLU�GH�XPD�SDODYUD�TXH�RFRUUH�QR�WH[WR�GH�XPD�DXOD�� ����HQFRQWUDU�D�
GHILQLomR�QR�JORVViULR�GH�XPD�SDODYUD�TXH�QmR�RFRUUH�QR� WH[WR�GH�XPD�DXOD�� ���� HVFUHYHU�XPD�
DQRWDomR�QR�VLVWHPD�H�����HQFRQWUDU�H�UHOHU�XPD�DQRWDomR�Mi�IHLWD��

$QDOLVDQGR� R� WUDEDOKR� GH� FDGD� JUXSR� QD� HTXLSH�� SHUFHEHPRV� TXH� DOJXPDV� DWLYLGDGHV�
LQLFLDLV� QR� SURFHVVR� SURSRVWR� �DQiOLVH� GH� PHUFDGR�� HQWUHYLVWDV� FRP� HVSHFLDOLVWDV� H� DQiOLVH� GH�
FRPSHWLGRUHV�� YLQKDP� VHQGR� UHDOL]DGDV�� GH� FHUWD� IRUPD�� HP� SDUDOHOR� FRP� D� DWLYLGDGH� GH�
SURWRWLSDomR� UiSLGD�� 3HUFHEHPRV� TXH� DOJXQV� WySLFRV� ³� H �J � � DGHTXDomR� GD� PHWiIRUD��
QDYHJDELOLGDGH�H�FRQWUROH�HWF��³�SRGHULDP�Mi�VHU�DYDOLDGRV�FRP�XVXiULRV�QHVWD�HWDSD��HQTXDQWR�
RXWUDV� �SULQFLSDOPHQWH� DTXHODV� UHODFLRQDGDV� D�PyGXORV� RX� IXQFLRQDOLGDGHV�PDLV� HVSHFtILFDV� GR�
VLVWHPD��Vy�SRGHULDP�VHU�HILFD]PHQWH�WHVWDGDV�DSyV�XPD�GHILQLomR�LQLFLDO��PHVPR�TXH�SDUFLDO��GRV�
UHTXLVLWRV� GR� VLVWHPD��$VVLP�� SRU�PRWLYRV� GLGiWLFRV�� FRQVLGHUDPRV� VHU�PDLV� SUXGHQWH� LQLFLDU� R�
FLFOR�GH�SURWRWLSDomR�DSyV�DTXHODV�SULPHLUDV�DWLYLGDGHV��

$� QRYD� YHUVmR� GR� SURWyWLSR� IRL� WHVWDGD�� HQWmR�� HP� VHVV}HV� FRP� FLQFR� SURIHVVRUHV� GR�
HQVLQR�IXQGDPHQWDO�GH�XPD�HVFROD�S~EOLFD��QR�EDLUUR�GD�9iU]HD��HP�5HFLIH��'RLV�REVHUYDGRUHV�GD�
HTXLSH� GH� SURMHWR� WRPDUDP� QRWDV� H� LQGDJDUDP� D� UHVSHLWR� GD� LQWHUDomR� GRV� XVXiULRV� FRP� R�
SURWyWLSR�� HVWDQGR� R� DXWRU� GHVWH� WUDEDOKR� UHVSRQViYHO� SRU� IDFLOLWDU� DV� VHVV}HV�� DWXDQGR� DLQGD�
FRPR� ¶FRPSXWDGRU·� QD� PDQLSXODomR� GDV� SHoDV� HP� SDSHO�� &DGD� VHVVmR� GXURX� HP�PpGLD� YLQWH�
PLQXWRV��HQWUH�DV�TXDLV�DMXVWHV�QR�SURWyWLSR�HUDP�IHLWRV�H�DYDOLDGRV�FRP�RV�XVXiULRV�VHJXLQWHV��2V�
WHVWHV�UHYHODUDP�QRYRV�SUREOHPDV��LQFOXLQGR�TXHVW}HV�VREUH�D�SUySULD�FRQFHSomR�GR�SURGXWR��H�
VHXV�UHVXOWDGRV�SHUPLWLUDP�QRYR�UHILQDPHQWR�GR�SURWyWLSR��

1R�SUy[LPR�H�~OWLPR�FDStWXOR��FRQFOXLUHPRV�R�SUHVHQWH�HVWXGR��GLVFXWLQGR�RV�SULQFLSDLV�
UHVXOWDGRV�REWLGRV�H�GHVFUHYHQGR�EUHYHPHQWH�DV�DWLYLGDGHV�H�WUDEDOKRV�IXWXURV��
�
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�
�
�
3RU� PHLR� GR� SURMHWR� 0tGLDV� (GXFDW LYDV �� TXH� YLVD� R� GHVHQYROYLPHQWR� GH� XPD� DSOLFDomR�
PXOWLPtGLD�D�VHU�XWLOL]DGD�SRU�SURIHVVRUHV�GR�HQVLQR�IXQGDPHQWDO��D�PHWRGRORJLD�SURSRVWD�YHP�
VHQGR� XWLOL]DGD� H� UHILQDGD� QXPD� VLWXDomR� UHDO� GH�PHUFDGR�� $�PHWRGRORJLD�³� TXH� SULPD� SHOD�
TXDOLGDGH�WDQWR�GR�FRQWH~GR�SHGDJyJLFR�TXDQWR�GD�XVDELOLGDGH�GR�SURGXWR�³�WHP�VH�PRVWUDGR�
DGHTXDGD� SDUD� FRQGX]LU� R� SURFHVVR� GH� GHVHQYROYLPHQWR� GH� VRIWZDUH� HGXFDWLYR� QR� SURMHWR�
0tGLDV�(GXFDW LYDV ��

$� WpFQLFD� GH� SURWRWLSDomR� UiSLGD� QR� FLFOR� GH� GHVLJQ� LWHUDWLYR� �L � H � � FRQFHSomR��
SURWRWLSDomR�H�DYDOLDomR��GD�PHWRGRORJLD�SURSRVWD�FRPSURYRX�VH�EDVWDQWH�HILFLHQWH��(P�DSHQDV�
GXDV� LWHUDo}HV�� D� DYDOLDomR� GDV� SULPHLUDV� YHUV}HV� GR� SURWyWLSR� UHYHORX� ��� SUREOHPDV� GH�
XVDELOLGDGH�H����QRYRV�UHTXLVLWRV�TXH�R�VLVWHPD�GHYHUi�FRQWHPSODU��

$� XWLOL]DomR� GD� SURWRWLSDomR� HP� SDSHO� XQLILFRX� D� YLVmR� GD� HTXLSH� VREUH� DV� SULQFLSDLV�
FDUDFWHUtVWLFDV�GR�VRIWZDUH�HP�GHVHQYROYLPHQWR�j�PHGLGD�TXH�DSRQWDYD�ODFXQDV�GH�FRPSUHHQVmR�
D�UHVSHLWR�GRV�FRQFHLWRV�HQYROYLGRV��$SHVDU�GD�JUDQGH�TXDOLGDGH�GR�I H HGEDFN �JHUDGR�D�SDUWLU�GDV�
DYDOLDo}HV��D�SURWRWLSDomR�HP�SDSHO�GHPDQGRX�XP�FXVWR�PXLWR�EDL[R��FRQWDELOL]DGDV�DV�KRUDV�GH�
WUDEDOKR�GR�WLPH�Q~FOHR�H�RV�UHFXUVRV�PDWHULDLV�HPSUHJDGRV��
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�
����7UDEDOKRV�IXWXURV�
�
&RPR� SUy[LPDV� DWLYLGDGHV� QR� SURMHWR� PtGLDV� HGFDWLYDV�� FRQWLQXDUHPRV� UHDOL]DQGR� VHVV}HV� GH�
DYDOLDomR�GD�QRYD�YHUVmR�GR�SURWyWLSR�FRP�XVXiULRV�UHDLV��SURIHVVRUHV�GH�PDWHPiWLFD��HP�HVFRODV�
GD� 5HJLmR�0HWURSROLWDQD� GR�5HFLIH�� 3DUD� DYDOLDU� D� DGHTXDomR� GD� QRPHQFODWXUD� GRV� XVDGRV� QR�
VLVWHPD��XWLOL]DUHPRV�D� WpFQLFD�GH� FDUG�VRUW LQJ �FRP�RV�SURIHVVRUHV��TXH�FRQVLVWLUi�HP�DYHULJXDU�
FRPR�HVWHV�UHODFLRQDP�RV�FRQFHLWRV�SUHVHQWHV�QR�VRIWZDUH��

&ROKHPRV�HYLGrQFLDV�GH�TXH��HP�XP�GHVLJQ�FHQWUDGR�QR�XVXiULR��DYDOLDo}HV�GH�SURWyWLSRV�
HP� XP� FLFOR� GH� GHVLJQ� LWHUDWLYR� UHGX]LULDP� D� QHFHVVLGDGH� GH� VH� UHDOL]DU� WHVWHV� GH� DFHLWDomR� GH�
VRIWZDUH�HGXFDWLYR�DR�ILQDO�GR�SURFHVVR�GH�GHVHQYROYLPHQWR��(QWUHWDQWR��D�GHPRQVWUDomR�GH�WDO�
KLSyWHVH� H[LJH�XPD�PHWRGRORJLD�TXDQWLWDWLYD�TXH� DYDOLH�R� JUDX�GH� DFHLWDomR�GR�SURGXWR� Mi�QRV�
SULPHLURV� WHVWHV� FRP� SURWyWLSRV�� 3DUD� WDQWR�� TXHVWLRQiULRV� GH� DFHLWDomR� GHYHUmR� VHU� DSOLFDGRV�
GHVGH�DV� LWHUDo}HV� LQLFLDLV� DWp�D� DYDOLDomR�GR�SURGXWR�ILQDO��FRQVWDWDQGR�VH�Ki�RX�QmR�YDULDo}HV�
FRQVLGHUiYHLV�HQWUH�RV�tQGLFHV�GH�DFHLWDomR�FROHWDGRV�MXQWR�DRV�XVXiULRV�DR�ORQJR�GR�SURFHVVR�GH�
GHVHQYROYLPHQWR��
�
�
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5HIHUrQFLDV�ELEOLRJUiILFDV�
�
$%5$1&+(6 � � 6 �3� � �������� 0RGHUQ LGDGH � H � I R UPDomR � GH � SUR I H V V R U H V � � D � SUi W L FD � GR V � PXO W LS O L FDGRU H V � GR V �

Q~F O H R V � G H � W H FQR O R J LD � HGXFDF L RQD O � GR � 1RUGH V W H � H � D � LQ I R UPiW L FD � QD � HGXFDomR � � 7HVH� GH� GRXWRUDGR��
)DFXOGDGH�GH�(GXFDomR�GD�8QLYHUVLGDGH�GH�6mR�3DXOR��863���

$'$0 � � $� � 	� +$// � � 5�5� � ��������'HV L JQ � R I � Y L VXD O � G L VS OD\ V � LQ � W L FNH W � Y HQG LQJ � PDFK LQH V � �/LYUR�GH�UHVXPRV�
GD�7KLUG�,QWHUQDWLRQDO�6FLHQWLILF�&RQIHUHQFH�RQ�:RUN�:LWK�'LVSOD\�8QLWV��(�������%HUOLP��6HWHPEUR�GH�������

%$%,1 � � 3 � � 	� .28/280'-,$1 � � 0�)� � ������ � � 2V � QRYR V � PRGRV � G H � F RPSUH HQGH U � ³� D� J H UD omR � GR �
DXG LRY L VXD O � H �GR � F RPSXWDGRU ��7UDGXomR�GH�0�&�2��0$548(6 ��6mR�3DXOR��3DXOLQDV��

%$(&.(5 � � 5�0�� 	� %8;721 � � :�$�6� � �������� 5HDGLQJ V � LQ � KXPDQ� FRPSXW H U � LQ W H UD F W L RQ � � D � PXO W L �
G L V F LS O LQDU\ �DSSURDFK � �6DQ�0DWHR�&$��0RUJDQ�.DXIPDQQ��

%$,/(< � � *� � �������� , W H UD W L Y H � PH WKRGR O RJ\ � DQG� GH V L JQH U � W UD LQ LQJ � LQ � KXPDQ� FRPSXW H U � LQ W H U ID F H � G H V L JQ � �(P�
3URFHHGLQJV�RI�$&0�,17(5&+,
���&RQIHUHQFH�����������$PVWHUGDP�����D����GH�$EULO�GH�������

%�'.(5 � � 6 � ���������7KURXJK� WKH � LQ W H U ID F H �³� D� KXPDQ� DF W L Y L W \ � DSSURDFK � W R � X V H U � LQ W H U ID F H � G H V L JQ ��+LOOVGDOH��
1-��/DZUHQFH�(UOEDXP�$VVRFLDWHV��

%�'.(5 � � 6 � � � 1 ,(/6(1 � � &� � 	� 3(7(56(1 � � 0�*�������� � � &UHD W L Y L W \ � � F RRSH UD W L RQ � DQG� LQ W H UD F W L Y H � G H V L JQ � �
(P� &RQIHUHQFH� 3URFHHGLQJV� RQ� 'HVLJQLQJ� ,QWHUDFWLYH� 6\VWHPV� ',6·���� 3URFHVVHV�� 3UDFWLFHV�� 0HWKRGV� DQG�
7HFKQLTXHV��������������D����GH�$JRVWR��1RYD�,RUTXH��$&0�3UHVV��

%8&+(1$8 � �0� �	� 685, � � - �) � ���������([SHU L HQ F H � SUR WR W \S LQJ � �6LPSyVLR�VREUH�SURMHWR�GH�VLVWHPDV�LQWHUDWLYRV�
HP�&RQIHUHQFH�3URFHHGLQJV�RQ�'HVLJQLQJ�,QWHUDFWLYH�6\VWHPV��3URFHVVHV��3UDFWLFHV�DQG�7HFKQLTXHV�����������
1RYD�,RUTXH��$&0�3UHVV��
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