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$JUDGHoR� D�'HXV� SRU�PH� DPSDUDU SOHQDPHQWH�
GXUDQWH� WRGR� R� WHPSR�� KRMH� H� VHPSUH��
IRUWDOHFHQGR� DV� PLQKDV� H[SHFWDWLYDV� H� PHXV�
VRQKRV��SDUD�TXH� QR�ILQDO��WXGR�Gr�FHUWR�
$RV� PHXV� SDLV�� TXH� YLDELOL]DUDP� D� PDLRU�
ULTXH]D�TXH�KRMH�SRVVXR� R�FRQKHFLPHQWR�
$RV�SURIHVVRUHV��TXH�DPSOLDUDP�QRVVDV�YLV}HV�H�
QRV�DMXGDUDP�GXUDQWH�WRGD FDPLQKDGD�
$R�PHX�DPLJR��$OHVVDQGUR�0DUWLQ�'LQDOOL��TXH�
VHPSUH�PH�DX[LOLRX�QDV�PDLV�GLYHUVDV�TXHVW}HV�
$�WRGDV�DV�SHVVRDV�TXH�PH�DFRPSDQKDUDP�DWp�R�
SUHVHQWH�PRPHQWR�� DPLJRV� H� LUPmRV� H� DTXHODV�
TXH�DLQGD�KmR�GH�YLU���
$� PHX� RULHQWDGRU� SHOD� GLVSRVLomR� D� TXDO�
RULHQWRX�R�PHX�HVWXGR�
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2�WHPSR�UHYHOD�D�YHUGDGH
6rQHFD
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*UiILFR����7HPSR�GH�H[HFXomR�GRV�FRPSXWDGRUHV�WHVWDGRV��$WKORQ�[ 3HQWLXP����
*UiILFR��� 'LYHUVRV�FRPSXWDGRUHV�WHVWDGRV�SHOR�SURJUDPD�%HQFK0DUN ��
*UiILFR����'HVHPSHQKR�GH�GLYHUVRV�SURFHVVDGRUHV�WHVWDGRV�
SHOR�:LQ%HQFK*/&� ��
*UiILFR��� &RPSDUDQGR�RV�GRLV�SURFHVVDGRUHV�FRP�DOJRULWPRV�FOiVVLFRV��DGDSWDGRV�
SDUD�DV�DWXDLV�SODWDIRUPDV�H�VLVWHPDV�RSHUDFLRQDLV��� ��
*UiILFR��� &RPSDUDWLYR�HQWUH�GLYHUVRV�SURFHVVDGRUHV�TXDQWR�D�FDSDFLGDGH�GH�
FiOFXORV�QXPpULFRV�FRP�DULWPpWLFD�GH�LQWHLURV��DULWPpWLFD�GH�SRQWR�IOXWXDQWH�H�
PDQLSXODomR�GH�VWULQJV��7HVWDGRV�SHOR�6LV6RIWZDUH�6DQGUD������ ��
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7DEHOD��� ËQGLFHV�GH�3HUIRUPDQFH�5HIHUHQFH��35��GD�$0'��SDUD�FRPSDUDomR��FRP�
SURFHVVDGRUHV�,QWHO�HTXLYDOHQWHV� �� H���
7DEHOD��� &RQILJXUDomR�GRV�GRLV�SULQFLSDLV�FRPSXWDGRUHV�XWLOL]DGRV�QR�WHVWH� ��
7DEHOD��� 7HPSR�GH�H[HFXomR�GRV�QRYH�PyGXORV�GR�SURJUDPD� ��
7DEHOD��� 5HVXOWDGRV�UHSRUWDGRV�SHOR�SURJUDPD %HQFK0DUN�SDUD�GLYHUVRV�
SURFHVVDGRUHV ��
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�'1RZ��� 0XOWL�0HGLD�([WHQVLRQV��$0'�
$*3 $FFHOHUDWHG�*UDSKLFV�3RUW
$0' $GYDQFHG�0LFUR�'HYLFHV��,QF�
%,26 %DVLF�,QSXW���2XWSXW�6\VWHP
&,6&� &RPSOH[�,QVWUXFWLRQ�6HW�&RPSXWLQJ�
&3,� &ORFN�F\FOHV�SHU�,QVWUXFWLRQ�
&38� &HQWUDO�3URFHVVLQJ�8QLW�
*)/236 %LOOLRQV�RI�)ORDWLQJ�3RLQW�2SHUDWLRQV�3HU�6HFRQG��*LJD)ORSV�
0)/236� 0LOOLRQV�RI�)ORDWLQJ�3RLQW�2SHUDWLRQV�SHU�6HFRQG�
0+] 0HJD+HUW]
0,36� 0LOOLRQV�RI�,QVWUXFWLRQ�SHU�6HFRQG�
0236 0LOOLRQV�RI�2SHUDWLRQV�3HU�6HFRQG
00; 0XOWL�0HGLD�([WHQVLRQV
0:,36� 0LOOLRQV�RI�,�LQVWUXFWLRQ�:KHWVWRQH�SHU�6HFRQG�
3&� 3HUVRQDO�&RPSXWHU�
5,6&� 5HGXFHG�,QVWUXFWLRQ�6HW�&RPSXWLQJ
60' 6XUIDFH�0RXQW�'HYLFH
63(&� 6\VWHP�3HUIRUPDQFH�(YDOXDWLRQ�&RRSHUDWLYH�
66( 6WUHDPLQJ�6,0'�([WHQVLRQV
66(� 6WUHDPLQJ�6,0'�([WHQVLRQV��
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5(6802
2�REMHWLYR�GR�SUHVHQWH�HVWXGR�HVWi�IRFDGR�HP�DQDOLVDU�D�8QLGDGH�&HQWUDO�GH�

3URFHVVDPHQWR� GH� GXDV� IDEULFDQWHV� GH� SURFHVVDGRUHV�� $0'�H� ,17(/��PHGLQGR�R�
GHVHPSHQKR� GRV� PHVPRV� TXDQWR� D� FiOFXORV� DULWPpWLFRV�� )RUDP� DQDOLVDGRV� RV
SULQFLSDLV� SURFHVVDGRUHV� GR� PHUFDGR H� XVDGRV� GRLV� VRIWZDUHV EHQFKPDUNV� R�
Sisoftware 6$1'5$�������TXH�p�XP�SURJUDPD�FDSD]�GH�HIHWXDU�HVVHV� WHVWHV�QRV�
PLFURFRPSXWDGRUHV�GD� OLQKD� ,%0�3& H�XP�RXWUR�SURJUDPD�HVSHFtILFR�SDUD�WHVWDU�D�
8&3�IRL�GHVHQYROYLGR��H�p FKDPDGR�GH�:LQ%HQFK*/&��2V�UHVXOWDGRV�PRVWUDP TXH�
D� DUTXLWHWXUD� GR� $7+/21� p PDLV� HILFLHQWH� WDQWR� HP� FiOFXORV� DULWPpWLFRV� H�
PDQLSXODomR�GH�strings TXDQWR�HP�RSHUDo}HV�TXH�HQYROYHP�SRQWR�IOXWXDQWH�
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� ,QWURGXomR
2V�DUTXLWHWRV�GH�FRPSXWDGRUHV�JHUDOPHQWH�DOWHUDP�R�SURMHWR�GH�GHWHUPLQDGD�

DUTXLWHWXUD� PXLWDV�YH]HV� OHYDQGR�HP�FRQWD�R� IDWRU�GHVHPSHQKR��'HSHQGHQGR�GR�
SURMHWR� D� VHU� FRQVWUXtGR� HOH� SRGHUi DXPHQWDU� D� SHUIRUPDQFH� HP� GHWHUPLQDGRV�
SRQWRV�HVWUDWpJLFRV��VH�DSRLDQGR�HP�SURJUDPDV�TXH�OKH�DX[LOLHP�QHVWD�WDUHID��3DUD�
HVWD�FRPXQLGDGH�p�LQWHUHVVDQWH�R�XVR�GH�SURJUDPDV�TXH�SRVVDP�PHGLU��TXDQWLILFDU��
R� GHVHPSHQKR�GH�GHWHUPLQDGRV� HOHPHQWRV� GR� VLVWHPD�H� GH� WHVWDU�KDELOLGDGHV�GR�
SURFHVVDGRU�SDUD�FiOFXORV GH�SRQWRV�IOXWXDQWHV�H�LQWHLURV��,VVR�SRVVLELOLWD�EDODQFHDU�
RV�FXVWRV�GH�XP�SURMHWR��REWHQGR�XPD�UHODomR�FXVWR � EHQHItFLR�HTXLOLEUDGD��

2XWUR� LPSRUWDQWH� DVSHFWR� p� R� FRQVXPLGRU� ILQDO� GH� FRPSXWDGRUHV�� e�
LPSRUWDQWH� TXH� QD� HVFROKD� GH� GHWHUPLQDGR�PLFURFRPSXWDGRU�� R� XVXiULR� IDoD� XPD�
FRPSDUDomR�HQWUH�RV�GLVSRQtYHLV�QR�PHUFDGR� OHYDQGR�HP�FRQWD��SULQFLSDOPHQWH��R�
SDUkPHWUR�GHVHPSHQKR��(QWUHWDQWR��QD�PDLRULD�GDV�YH]HV�HVWD�FRPSDUDomR�p�IHLWD�
FRP� EDVH� HP� GDGRV� JHUDLV GLVSRQLELOL]DGRV� SHORV� IDEULFDQWHV� H� HP� LQIRUPDo}HV�
IRUQHFLGDV�SHORV�UHYHQGHGRUHV�² LQIRUPDo}HV�HVWDV�TXH�QD�PDLRULD�GDV�YH]HV�VmR�
VXSHUILFLDLV�H�TXH�QHP�VHPSUH�FRQVLGHUDP�D�QHFHVVLGDGH�UHDO�GR�FRQVXPLGRU�
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2� REMHWLYR� GHVWH� WUDEDOKR� p� UHDOL]DU� XP� HVWXGR� GH PpWRGRV� GH� DQiOLVH� GH�
GHVHPSHQKR� GD 8&3 �8QLGDGH� &HQWUDO� GH� 3URFHVVDPHQWR�� H� VXDV� PpWULFDV�
HYLWDQGR� FRQFOXV}HV GLVWRUFLGDV�� FHQWUDGDV� HP� LQIRUPDo}HV� VXEMHWLYDV� GR�
FRQVXPLGRU�� 8P� SURJUDPD� EHQFKPDUN� IRL� GHVHQYROYLGR� SDUD� WHVWDU� DV� SULQFLSDLV�
KDELOLGDGHV�GR�SURFHVVDGRU��8&3��TXDQWR�j DULWPpWLFD�GH�LQWHLURV�H�SRQWR�IOXWXDQWH H�
p� FKDPDGR� GH� :LQ%HQFK*/&� 2V� UHVXOWDGRV� VHUmR� UHSRUWDGRV� VH� EDVHDQGR� QR�
WHPSR�GH�H[HFXomR�GRV�PyGXORV�H�VHUi XVDGR�XP VRIWZDUH�GH�GRPtQLR�S~EOLFR��R
6LV6RIWZDUH� 6DQGUD� ����� 'XDV� DUTXLWHWXUDV� GH� SURFHVVDPHQWR� DWXDOPHQWH�PXLWR�
XVDGDV� IRUDP WHVWDGDV� $0'� $WKORQ� ;3� H� ,QWHO� 3HQWLXP ��� VHQGR� TXH� R� $WKORQ�
JDQKRX�QRV�WHVWHV�GH�SHUIRUPDQFH��

2V PpWRGRV� SDUD� DYDOLDomR� GH� GHVHPSHQKR� FRQVWLWXHP XPD� iUHD� GH�
SHVTXLVD�LPSRUWDQWH�QR�GHVHQYROYLPHQWR�GH�DUTXLWHWXUD�GH�FRPSXWDGRUHV��3RU�RXWUR�
ODGR�� R� FUHVFLPHQWR� DFHOHUDGR� GD� WHFQRORJLD� H� R� DXPHQWR� GD� FRPSOH[LGDGH� GRV�
VLVWHPDV� FRPSXWDFLRQDLV� ID]HP� GD� DYDOLDomR� GH� GHVHPSHQKR� XPD� TXHVWmR� QmR�
PXLWR�VLPSOHV�GH�VHU�UHVROYLGD�>�@�

8PD�IRUPD�GH�DYDOLDU�R�GHVHPSHQKR�GH�XP�VLVWHPD�FRPSXWDFLRQDO�p�DWUDYpV�
GH�IHUUDPHQWDV�FDSD]HV�GH�TXDQWLILFDU�HP�GDGRV�R�GHVHPSHQKR�GH�XP�FRPSXWDGRU��
(VVDV� IHUUDPHQWDV� VmR� FRQKHFLGDV� FRPR� EHQFKPDUNV�� H� VmR� SURJUDPDV�
GHVHQYROYLGRV�HVSHFLDOPHQWH�SDUD�WUDEDOKDU�QD�PHGLGD�GH�GHVHPSHQKR��$WUDYpV�GH�
XP�EHQFKPDUN��p�SRVVtYHO�GHWHUPLQDU�VH�XP�VLVWHPD�HP�SDUWLFXODU�SRGH�SURFHVVDU�
DGHTXDGDPHQWH�XPD�FDUJD�UHDO��VH�DV�FDUDFWHUtVWLFDV�GH�FXVWR�H�GHVHPSHQKR�VmR�
DGHTXDGDV� SDUD� XP� GHWHUPLQDGR� SUREOHPD� H� TXDLV� DV� PHOKRUHV� RSo}HV� GH�
FRQILJXUDomR�GH�KDUGZDUH�H�VRIWZDUH��FRQVLGHUDQGR�VH�XP�VLVWHPD�HP�SDUWLFXODU�>�@�

$OpP�GLVVR��RV�EHQFKPDUNV�SRGHP�VHU�XWLOL]DGRV�QD�DYDOLDomR�GH�VLVWHPD�Mi�
HP�RSHUDomR� 1HVWH�FDVR�GHVHMD�VH�YHULILFDU�VH�XPD�DOWHUDomR�HP�XP�GHWHUPLQDGR�
SDUkPHWUR� GR�VLVWHPD�� VHMD�GH�KDUGZDUH�RX�GH VRIWZDUH�� UHVXOWDUi�QD�PHOKRULD�GR�
GHVHPSHQKR��e SUHFLVR�TXH�KDMD�FRQGLo}HV�GH�VXEPHWHU�R�EHQFKPDUN�DR�VLVWHPD�
DOWHUDGR�DQWHV�GH�FRQVROLGDU�GHILQLWLYDPHQWH�D�PRGLILFDomR��3RLV�H[LVWHP�VLWXDo}HV
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HP� TXH� QmR� p� SRVVtYHO� LQWHUURPSHU� D� RSHUDomR� GH� XP� VLVWHPD�� SDUD� LVVR� XPD�
VROXomR�p�GLVSRQLELOL]DU�XP�RXWUR�VLVWHPD�QR�TXDO�SRVVDP�VHU�HIHWXDGRV�RV� WHVWHV�
DQWHV� GH� DOWHUDU� R� VLVWHPD� HP� RSHUDomR�� 7RGD� H� TXDOTXHU� DWLYLGDGH� HQYROYLGD� QR�
SURFHVVR�FRPSXWDFLRQDO�SRGH�H�GHYH�VHU�PHGLGD�H�DYDOLDGD��D�ILP�GH TXH�VH�SRVVD�
WHU� D� FHUWH]D� TXH� HOD� p� DGHTXDGD� j� DSOLFDomR� SDUD� D� TXDO� IRL� SURMHWDGD� H� TXH�
FRUUHVSRQGH�jV�H[SHFWDWLYDV�HP�WHUPRV�GH�HILFLrQFLD�H�FRQILDELOLGDGH�

([LVWHP� YiULDV� PHGLGDV� SDUD� TXDQWLILFDU� R� GHVHPSHQKR� GH� XP� VLVWHPD�
FRPSXWDFLRQDO�� DV� PpWULFDV� XWLOL]DGDV� VmR� UHODFLRQDGDV� D� DVSHFWRV� KLVWyULFRV�
HQYROYLGRV�� $Wp� R� ILQDO� GRV� DQRV� ���� DV� PHGLGDV� GRPLQDQWHV� GH� GHVHPSHQKR� GH�
FRPSXWDGRUHV�HUDP�0,36��PLOK}HV�GH�LQVWUXo}HV�SRU�VHJXQGR��H�0)/236��PLOK}HV�
GH� RSHUDo}HV� GH� SRQWR�IOXWXDQWH� SRU� VHJXQGR���(VVDV�PHGLGDV� WLYHUDP�RULJHP�QD�
SHUFHSomR�GR�FRQMXQWR�GH� LQVWUXo}HV�TXH� UHSUHVHQWDYD�D�FDUJD�GH� WUDEDOKR�GH�XP�
VLVWHPD��(QWUHWDQWR��PHGLGDV�EDVHDGDV�QR�FRQMXQWR�GH� LQVWUXo}HV� UHYHODP�SRVVXLU
XP� FULWpULR� QmR� PXLWR� DGHTXDGR� SDUD� D� FRPSDUDomR� GH� GHVHPSHQKR�� GHYLGR� jV�
GLIHUHQoDV�H[LVWHQWHV�QRV�FRQMXQWRV�GH�LQVWUXo}HV�GRV�GLYHUVRV�SURFHVVDGRUHV��$OpP�
GR� PDLV�� R� DVSHFWR� GH� GHVHPSHQKR� HP� UHODomR� DR� FRQMXQWR� GH� LQVWUXo}HV�
UHSUHVHQWDP XP�FULWpULR�GR�XVR�GH�EHQFKPDUN�YROWDGR�VRPHQWH�DV�RSHUDo}HV�TXH�
HQYROYHP�8&3��$�HYROXomR�GDV�IDPtOLDV�5,6&��UHGXFHG�LQVWUXFWLRQ�VHW�FRPSXWLQJ��H�
&,6&� �FRPSOH[�LQVWUXFWLRQ�VHWFRPSXWLQJ�� PRVWUDP TXH� PHGLGDV� GH� 0,36� H�
0)/236�VmR� LQDGHTXDGDV�SDUD� LQGLFDU�FRP�SUHFLVmR�jV PpWULFDV�GH�GHVHPSHQKR�
>�@�

8P�EHQFKPDUN�p�FRQVWLWXtGR�SRU�FDUJDV�QDWXUDLV�H�FDUJDV�DUWLILFLDLV��&DUJDV��
QR� FRQWH[WR� VmR� PyGXORV� TXH� H[HFXWDP� DOJXPD� FRPSXWDomR�� (ODV� SRGHP� VHU�
QDWXUDLV� RX� DUWLILFLDLV�� $V� FDUJDV QDWXUDLV� FRUUHVSRQGHP� H[DWDPHQWH� j� FDUJD� UHDO��
RQGH� HVWDV� VmR� REVHUYDGDV� QRV� VLVWHPDV� HP� RSHUDomR� QRUPDO� XWLOL]DQGR� XP�
GHWHUPLQDGR�DSOLFDWLYR�UHDO��-i�DV�FDUJDV�DUWLILFLDLV�SRGHP�VHU�GH�GXDV�HVSpFLHV��DV�

� 5,6&� VmR� DUTXLWHWXUDV� FRP� R� FRQMXQWR� GH� LQVWUXo}HV� UHGX]LGDV� H� &,6&� R� FRQMXQWR� GH�
LQVWUXo}HV�VmR�FRPSOH[DV�
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FDUJDV� VLQWpWLFDV�� SURMHWDGDV� H� LPSOHPHQWDGDV� VHP� QHQKXP� FRPSURPLVVR� HP�
XWLOL]DU�FDUJDV�UHDLV��H�DV�FDUJDV�KtEULGDV��TXH�VH�FDUDFWHUL]DP�HP�SRVVXLU�SDUWHV�GH�
XPD�FDUJD�UHDO�

'H�XP�PRGR�JHUDO�� DV� FDUJDV�QDWXUDLV�QHFHVVLWDP�GH�SHUtRGRV�GH�PHGLomR�
PXLWR�ORQJRV�SDUD�TXH�VH�SRVVD�JDUDQWLU�XP�DOWR�JUDX�GH�UHSUHVHQWDWLYLGDGH��R�TXH�
QmR� RFRUUH� FRP� DV� FDUJDV� DUWLILFLDLV�� SRLV� VmR� SURMHWDGDV� DGHTXDGDPHQWH� DSDUD�
DQDOLVDU�XP�FHUWR�DVSHFWR�GR�VLVWHPD��DQiOLVH�GH�8&3��SHULIpULFRV�HWF���SHUPLWLQGR�
DSOLFDo}HV�UHSHWLWLYDV H�FRQWURODGDV��,VVR�FRQVWLWXL�XPD�GDV�UD]}HV�EiVLFDV SHOD�TXDO�
DV�FDUJDV�DUWLILFLDLV�VmR�JHUDOPHQWH�SUHIHULGDV��(QWUH�DV�FDUJDV�DUWLILFLDLV��DV�KtEULGDV�
VmR�� DSDUHQWHPHQWH�� GH� REWHQomR� PHQRV� GLVSHQGLRVD� TXH� DV� VLQWpWLFDV�� (VWDV��
HQWUHWDQWR�� FRQVWLWXHP� RV� FKDPDGRV� EHQFKPDUNV� VLQWpWLFRV�� VmR� PDLV� IOH[tYHLV� H�
XPD� YH]� FXLGDGRVDPHQWH� DMXVWDGDV� H� YDOLGDGDV�� SHUPLWHP� FRQVHJXLU XPD�PHOKRU�
UHSUHVHQWDWLYLGDGH�HP�XP SHUtRGR�GH�WHVWHV�PDLV�FXUWR�

7RGDYLD�� RV� SURILVVLRQDLV� GD� FRPSXWDomR� VHPSUH� TXLVHUDP� HVWDEHOHFHU�
FULWpULRV� GH� DYDOLDomR� GH� XP� VLVWHPD�� 'RLV� EHQFKPDUNV� FRPXQV� SDUD� PHGLU� R�
GHVHPSHQKR�GH�FRPSXWDGRUHV�VmR� RV�GR�WLSR�NHUQHO�H�RV�VLQWpWLFRV� XVDGRV�FRPR�
UHSUHVHQWDo}HV� GH� FDUJD� GH� WUDEDOKR� UHDLV� SDUD� FRPSXWDGRUHV�� 3URJUDPDV� NHUQHO�
VmR�VHJPHQWRV�GH�FyGLJR�H[WUDtGRV�GH�DSOLFDo}HV�UHDLV�H�DOWDPHQWH�UHSUHVHQWDWLYDV�
�LQYHUVmR� GH� PDWUL]HV� H� EXVFD� HP� iUYRUHV�� SRU� H[HPSOR��� HQTXDQWR� SURJUDPDV�
VLQWpWLFRV� VmR� SURJUDPDV� JHUDGRV� DUWLILFLDOPHQWH� SDUD� WHQWDU� UHWUDWDU� DV�
FDUDFWHUtVWLFDV� GH� XP� JUDQGH� FRQMXQWR� GH� SURJUDPDV�� 2V� WHVWHV�PDLV� FRPXQV� GH�
EHQFKPDUN� EDVHDGRV� HP� NHUQHO� RX� SURJUDPDV� VLQWpWLFRV� LQFOXtDP� RV� WHVWHV�
'KU\VWRQH��:KHWVWRQH�� /LQSDFN� H� /LYHUPRUH� /RRSV�� TXH� VmR�EHQFKPDUNV� FRPXQV��
0,36� IRL� GHULYDGR� GR� 'KU\VWRQH� H� R� 0)/23� IRL� ODUJDPHQWH� LQIOXHQFLDGR� SHOR�
/LQSDFN��DSHVDU�GD�FRQWULEXLomR�GR�/LYHUPRUH�/RRSV�>�@�

8P� RXWUR� FRQMXQWR� GH� EHQFKPDUN¶V PXLWR� FRQKHFLGR� FKDPD�VH� 6\VWHP�
3HUIRUPDQFH�(YDOXDWLRQ�&RUSRUDWLYH��63(&����2�63(&�p�XPD�FRRSHUDWLYD�IRUPDGD�
SRU�JUDQGHV�IDEULFDQWHV�GH�FRPSXWDGRUHV�TXH�EXVFDP�GHVHQYROYHU��PDQWHU�H�DSRLDU�
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XP� FRQMXQWR� SDGURQL]DGR� GH� EHQFKPDUNV� TXH� SRVVDP� VHU� DSOLFDGRV� D�PDLV� QRYD�
JHUDomR�GH�FRPSXWDGRUHV�GH�DOWR�GHVHPSHQKR��2�63(&�QmR�p�H[DWDPHQWH�R�QRPH�
GH�XP�EHQFKPDUN��1D�YHUGDGH��WUDWD�VH�GH�XP�FRQVyUFLR�GH�YLQWH�H�GXDV�HPSUHVDV�
TXH� WrP� FRPR� REMHWLYR� SURYHU� D� LQG~VWULD� FRP� XP� SDGUmR� UHDOtVWLFR� SDUD�PHGLU� R�
GHVHPSHQKR� GH� VLVWHPDV� GH� FRPSXWDGRUHV� DYDQoDGRV� >�@�� 2V� EHQFKPDUNV�
GHVHQYROYLGRV� SRU� HVWD� FRRSHUDWLYD� GH� HPSUHVDV� VmR� SURJUDPDV� UHDLV� �R� TXH� RV�
FODVVLILFD� FRPR� EHQFKPDUNV� GH� DSOLFDomR��� TXH� YLVDP� PHGLU� R� GHVHPSHQKR� GD�
PDLRU�SDUWH�SRVVtYHO�GH�FRPSRQHQWHV�GR�VLVWHPD��SULQFLSDOPHQWH�R�SURFHVVDGRU H�D
DUTXLWHWXUD�GH�PHPyULD�

2�TXH�VH�WHP�GH�PDLV�UHFHQWH�QR�FRQFHLWR�GH�EHQFKPDUN�p�R�DFRSODPHQWR�GH�
XP�KDUGZDUH�DR�SURFHVVDGRU��PRQLWRUDQGR�R�VHX�GHVHPSHQKR��2V�GDGRV�FROHWDGRV�
SRU� HVVH� KDUGZDUH� IRUQHFHP� LQIRUPDo}HV� GH� GHVHPSHQKR� GDV� DSOLFDo}HV�� GR�
VLVWHPD� RSHUDFLRQDO� H� GR� SURFHVVDGRU�� 2V� GDGRV� SRGHP� JXLDU� RV� HVIRUoRV� GH�
REWHQomR�GH�GHVHPSHQKR�IRUQHFHQGR�LQIRUPDo}HV�TXH�DMXGDP�RV�SURJUDPDGRUHV�D�
PHOKRUDU� RV� DOJRULWPRV� XWLOL]DGRV� SHODV� DSOLFDo}HV�� R� VLVWHPD� RSHUDFLRQDO� H� DV�
VHT�rQFLDV�GH�FyGLJR�TXH�LPSOHPHQWDP�HVVHV�DOJRULWPRV�>�@�

(VWH� WUDEDOKR� GH� FRQFOXVmR� GH� FXUVR�� REMHWLYD� HVSHFLILFDPHQWH� DQDOLVDU�
SURFHVVDGRUHV�GRV�IDEULFDQWHV�,QWHO�H�$0'��EXVFDQGR�LGHQWLILFDU�DTXHOH�TXH�SRVVXL�
PHOKRU�GHVHPSHQKR�HP�WHUPRV�GD�SHUIRUPDQFH�GD�8&3��PHGLGR�VREUH�R�WHPSR�GH�
H[HFXomR�� VREUH� DOJXQV� PyGXORV� LPSOHPHQWDGRV� HP� XP� SHTXHQR� VRIWZDUH�
:LQ%HQFK*/&�� $VVLP� FRPR� XWLOL]DU� XP� VRIWZDUH� EHQFKPDUN GH� WHUFHLURV� SDUD�
DX[LOLDU� QRV� WHVWHV�� 3DUD� DOFDQoDU� HVVHV� REMHWLYRV�� IRL� UHDOL]DGR� XP� HVWXGR� TXH�
FRQVLVWH� GH� WUrV� IDVHV�� $� GLYLVmR� p� QHFHVViULD� SDUD� XPD� DQiOLVH� GHWDOKDGD� GRV�
SULQFLSDLV�SURJUDPDV�TXH�UHDOL]DP�WHVWHV�GH�GHVHPSHQKR��H�FRQVLVWHP�HP�

D��(VFROKD�GH�SURJUDPDV�FDSD]HV�GH�HIHWXDU� WRGRV�RV� WHVWHV�GH�GHVHPSHQKR�QRV�
PLFURFRPSXWDGRUHV� GD� OLQKD� ,%0�3&�� 'HVHQYROYLPHQWR� GH� XP� SHTXHQR� VRIWZDUH�
EHQFKPDUN� SDUD� DQDOLVH� H� WHVWH� GH� GHVHPSHQKR GH� SURFHVVDGRUHV� TXDQWR� j�
FDSDFLGDGH�GH�FiOFXORV�FRP�LQWHLUR�H�SRQWR�IOXWXDQWH�



��

E��5HDOL]DomR�GRV�WHVWHV�GH�GHVHPSHQKR�FRQVLGHUDQGR�VH�YiULDV�FRQILJXUDo}HV�

F��$SUHVHQWDomR�GRV�UHVXOWDGRV�GR GHVHPSHQKR GH�FDGD�SURFHVVDGRU�

2� WUDEDOKR� IRL� HVWUXWXUDGR�HP�VHLV FDStWXORV�² R�SULPHLUR� UHSUHVHQWDGR�SRU�
HVWD� LQWURGXomR�� DSUHVHQWD� RV� REMHWLYRV� SULQFLSDLV�� HVWDGR� GD� DUWH HP� TXH� VH�
HQFRQWUD� D� iUHD�� 2� VHJXQGR� FDStWXOR� DSUHVHQWD� RV� IXQGDPHQWRV� WHyULFRV��
QHFHVViULRV� SDUD� D� FRPSUHHQVmR� GR� WUDEDOKR H GLVFXWH� RV� DVSHFWRV� JHUDLV�
HQYROYLGRV� QD� DQiOLVH� GH� GHVHPSHQKR� GH� 8&3V�� 2� WHUFHLUR� FDStWXOR� IRFDOL]D� RV�
SULQFLSDLV� H� PDLV� FRPXQV� EHQFKPDUNV� HQFRQWUDGRV� QD� OLWHUDWXUD� FRPSXWDFLRQDO��
GDQGR�PDLRU�rQIDVH�DR�EHQFKPDUN�63(&��2�TXDUWR�FDStWXOR��SRU�VXD�YH]��WUD]�XPD�
DSOLFDomR� GRV� WHVWHV� GH� EHQFKPDUN� UHDOL]DGRV� QRV� FRPSXWDGRUHV� 3HQWLXP� �� H
$WKORQ ;3�� D� SDUWLU� GH� FHUWRV� SDUkPHWURV� GH� FRPSDUDomR�� GD� HVFROKD� GD
FRQILJXUDomR� GD� FRQIHFomR� GH� XP� SURJUDPD�:LQ%HQFK*/& H� DSUHVHQWDomR GRV�
UHVXOWDGRV� REWLGRV�� $� FRQFOXVmR FRQVWLWXL R� TXLQWR� FDStWXOR� H DERUGD� DV� SULQFLSDLV�
FRQVWDWDo}HV�UHVXOWDQWHV�GRV�WHVWHV� FRPHQWDQGR D�SHUVSHFWLYD�GH�WUDEDOKRV�IXWXURV�
QD�iUHD� 2�VH[WR�FDStWXOR�GHVFUHYH�D�ELEOLRJUDILD�FRQVXOWDGD�
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� )XQGDPHQWRV�7HyULFRV

��� 0pWULFDV�GH�'HVHPSHQKR

$� PHGLGD� JHUDO� GH� GHVHPSHQKR� GH� XP� VLVWHPD� GH� FRPSXWDomR� GHSHQGH
IXQGDPHQWDOPHQWH�GD�FDSDFLGDGH�H�YHORFLGDGH�GH�VHXV�GLIHUHQWHV�FRPSRQHQWHV��GD�
UDSLGH]� FRP� TXH� HVWHV� FRPSRQHQWHV� VH� FRPXQLFDP� HQWUH� VL� H� GR JUDX� GH�
FRPSDWLELOLGDGH�TXH�SRVVD�H[LVWLU�HQWUH�HOHV� 8P H[HPSOR�p D�YHORFLGDGH�GD�8&3 GH�
XP� VLVWHPD� VHU PXLWR� PDLRU� TXH� D� GD� PHPyULD SULQFLSDO FDXVDQGR� XP�
FRPSURPHWLPHQWR�QR�GHVHPSHQKR�JOREDO��

&RQVLGHUDQGR�D�H[LVWrQFLD�GH� WDQWRV� IDWRUHV�TXH� LQIOXHQFLDP�R�GHVHPSHQKR�
GH� XP� VLVWHPD� GH� FRPSXWDomR�� GHVHQYROYHUDP�VH� GLYHUVDV PpWULFDV� 2�
GHVHPSHQKR�GRV�SURFHVVDGRUHV��HP�JHUDO��p�PHGLGR�HP�WHUPRV�GD�VXD�YHORFLGDGH�
GH� WUDEDOKR�� &RPR� VHX� WUDEDOKR� p� H[HFXWDU� LQVWUXo}HV�� FULDUDP�VH� DV� XQLGDGHV�
FKDPDGDV� 0,36� �PLOK}HV� GH� LQVWUXo}HV� SRU� VHJXQGR�� H� 0)/236� �PLOK}HV� GH�
RSHUDo}HV� GH� SRQWR� IOXWXDQWH� SRU� VHJXQGR��� HVWD� ~OWLPD� XPD� PHGLGD� WtSLFD� GH�
HVWDo}HV�GH�WUDEDOKR�H�GH�VXSHUFRPSXWDGRUHV��SRLV�HVWHV�FRVWXPDP�WUDEDOKDU�FRP�
FiOFXORV�PDWHPiWLFRV��-i�TXDQGR�VH�WUDWD�GH�UHFXSHUDomR�RX�HVFULWD�GH�LQIRUPDo}HV�
QD� PHPyULD�� R� WHPSR� GH� DFHVVR� p� XPD� XQLGDGH� GH� PHGLGD� PDLV� DSURSULDGD��
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HVWDQGR�UHODFLRQDGD�j�YHORFLGDGH�GH�FDGD�FRPSRQHQWH�H�D�GR�FDQDO�GH�LQWHUOLJDomR�
HQWUH�D�8&3 H�D�PHPyULD�>�@�

7HPSR� GH� UHVSRVWD� RX� WHPSR� GH� H[HFXomR� p� XPD� PHGLGD� OLJDGD� DR�
GHVHPSHQKR�PDLV�JOREDO� GR� VLVWHPD��7UDWD�VH�GR�SHUtRGR�GH� WHPSR�JDVWR�HQWUH�R�
LQVWDQWH HP�TXH�R�XVXiULR�LQLFLRX�XPD�VROLFLWDomR�RX�LQWHUUXSomR�H�R�LQVWDQWH�HP�TXH�
R� VLVWHPD� DSUHVHQWRX� DR� XVXiULR� D� VXD� UHVSRVWD� RX� DWHQGHX� j� VXD� VROLFLWDomR�� $�
PHGLGD� SDGUmR� p� R� VHJXQGR� �V��� PDV QHVWH� WUDEDOKR� IRL� DGRWDGR� R� PLOpVLPR� GH�
VHJXQGR�� SDUD� XPD� PDLRU� SUHFLVmR�� &RPR� H[HPSOR�� SRGH�VH� FLWDU� R� LQWHUYDOR� GH�
WHPSR� HQWUH� D� VROLFLWDomR� GH� XP� VDOGR� GH� FRQWD� HP� XP� WHUPLQDO� EDQFiULR� H� D�
DSUHVHQWDomR��QR�YtGHR��GD�UHVSRVWD��R�VDOGR�GD�FRQWD�

8PD�RXWUD�XQLGDGH�GH�PHGLGD�GH�GHVHPSHQKR�p�D�YD]mR���WKURXJKSXW����TXH�
GHILQH� D� TXDQWLGDGH� GH� Do}HV� RX� WUDQVDo}HV� TXH� SRGHP� VHU� UHDOL]DGDV� SRU� XP�
VLVWHPD� QD� XQLGDGH� GH� WHPSR�� SRU� H[HPSOR�� SRGH�VH�PHQFLRQDU� D� TXDQWLGDGH� GH�
DWXDOL]Do}HV� TXH� VmR� UHDOL]DGDV� HP� XP� VLVWHPD� GH� FRQWUROH� GH� HVWRTXH� GH� XPD�
HPSUHVD�

4XDQGR�VH� ID]�UHIHUrQFLD�j�YHORFLGDGH�FRP�TXH�XP�GHWHUPLQDGR�GLVSRVLWLYR�
GH�HQWUDGD�RX�GH�VDtGD�WUDQVIHUH�RX�UHFHEH�GDGRV�GD�8&3��p�XWLOL]DGD�XPD�XQLGDGH�
TXH�PHGH�D� WD[D�GH� WUDQVIHUrQFLD�TXH�R� FDQDO� GH� OLJDomR�SRGH�VXSRUWDU�� LVWR�p�� D�
TXDQWLGDGH�GH�ELWV�SRU�VHJXQGR�TXH�SRGHP WUDIHJDU�SRU�DTXHOH�FDQDO�>�@�

����� 0,36

1R�FRQWH[WR�GH�PHGLGDV�GH�GHVHPSHQKR�GH�8&3��0,36�VLJQLILFD�0LOK}HV�GH�
,QVWUXo}HV� SRU� 6HJXQGR�� $� PpWULFD 0,36� GH� XPD� 8&3 VH� UHIHUH� DR� Q~PHUR� GH�
LQVWUXo}HV� GH� FyGLJR� GH� PiTXLQD� TXH� XP� SURFHVVDGRU� SRGH� H[HFXWDU� HP� XP�
VHJXQGR�� ,QIHOL]PHQWH�� XVDU� HVWH� Q~PHUR� FRPR� D� ~QLFD PDQHLUD� GH� PHGLU�
GHVHPSHQKR� GH� SURFHVVDGRU� p� DOJR� FRPSOHWDPHQWH� LQHILFLHQWH�� Mi� TXH� GRLV�
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SURFHVVDGRUHV� LQGLYLGXDLV� QXQFD� XVDP� R� PHVPR� WLSR� GH� LQVWUXo}HV�� PpWRGRV� GH�
H[HFXomR� HWF�� 3RU� H[HPSOR�� HP� XP� SURFHVVDGRU�� XPD� VLPSOHV� LQVWUXomR� SRGH�
UHDOL]DU� YiULDV� WDUHIDV� TXDQGR� H[HFXWDGDV� FRPR� VH� REVHUYD� QD� IDPtOLD� &,6&��
HQTXDQWR�HP�RXWUR�SURFHVVDGRU�XPD�VLPSOHV�LQVWUXomR�SRGH�ID]HU�PXLWR�SRXFR��PDV�
p�PDLV�UiSLGD�GH�VHU�H[HFXWDGD�FRPR�RFRUUH�QD�IDPtOLD�5,6&��$OpP�GLVVR��LQVWUXo}HV�
GLIHUHQWHV�QR�PHVPR�SURFHVVDGRU�TXDVH�VHPSUH�VLJQLILFDP�FDUJDV�PXLWR�GLIHUHQWHV�
GH� WUDEDOKR� �SRU�H[HPSOR��XPD�VLPSOHV� LQVWUXomR�DULWPpWLFD�SRGH� OHYDU�DSHQDV�XP�
FLFOR� GH� UHOyJLR �UHOyJLR�� SDUD� VHU� FRPSOHWDGD�� HQTXDQWR� ID]HU� DOJR� FRPR� XPD�
GLYLVmR�GH�SRQWR�IOXWXDQWH�RX�XPD�RSHUDomR�GH�UDL]�TXDGUDGD�SRGH�OHYDU�GH��� D���
FLFORV�GH�UHOyJLR��

2V�HVSHFLDOLVWDV�TXH�GHVHQYROYHP�SURFHVVDGRUHV�H�DV�SHVVRDV�LQWHUHVVDGDV�
HP� VDEHU� FRPR� HOHV� IXQFLRQDP� TXDVH� QXQFD� XWLOL]DP� D� WD[D� GH� 0,36� TXDQGR�
GLVFXWHP� GHVHPSHQKR�� 2� Q~PHUR� GH�0,36� GH� XPD�PiTXLQD� p� JHUDOPHQWH�PXLWR�
DOWR� HP� GHFRUUrQFLD� GD� PDQHLUD� FRPR� WUDEDOKDP� RV� SURFHVVDGRUHV�� SRUpP�� QD�
YHUGDGH��R�Q~PHUR�GH�0,36�JHUDOPHQWH�GL]�PXLWR�SRXFR�VREUH�FRPR�R�SURFHVVDGRU�
UHDOPHQWH� IXQFLRQD��(P�XP�SURFHVVDGRU�KLSRWpWLFR�FRP�XPD� WD[D�GH�0,36�PHQRU�
TXH� D� GH� RXWUR� SRGH�� QD� UHDOLGDGH�� VHU� XP� SURFHVVDGRU� PHOKRU� QR� DVSHFWR� GH�
YHORFLGDGH��XPD�YH]�TXH�VXDV�LQVWUXo}HV�WHULDP�FRQGLo}HV��SRU�H[HPSOR��GH�UHDOL]DU�
PDLV�WUDEDOKR�SRU�FLFOR�GH�UHOyJLR GR�TXH�XP�RXWUR�FRP�XPD�WD[D�PDLRU�>�@��9HMDPRV�
XPD� LOXVWUDomR�� LPDJLQH�XP�SURFHVVDGRU�GH����ELWV� URGDQGR�D�����0+]��HOH�SRGH�
SRVVXLU�XPD�WD[D�GH�����0,36��-i�XP�SURFHVVDGRU�GH����ELWV�URGDQGR�D�����0+]�
SRGH�WHU�XPD�WD[D�GH�����0,36��DVVXPLQGR�XP�GHVLJQ�VLPSOHV�HP�FDGD�FDVR���6H�D�
WDUHID� D� VHU� UHDOL]DGD� SHORV� SURFHVVDGRUHV� HQYROYHVVH� SURFHVVDPHQWR� GH� SRQWR�
IOXWXDQWH�GH����ELWV� �SURFHVVDPHQWR�GH�iXGLR�� SRU�H[HPSOR��� R�SURFHVVDGRU�GH���
ELWV�OHYDULD�PXLWR�PDLV FLFORV�GH�UHOyJLR SDUD�FRPSOHWDU�XPD�VLPSOHV�PXOWLSOLFDomR�GH�
SRQWR�IOXWXDQWH�GH����ELWV��Mi�TXH�RV�VHXV�UHJLVWUDGRUHV�WrP�FRPSULPHQWR�GH�SDODYUD�
GH� ��� ELWV� DSHQDV�� $�8&3 GH� ��� ELWV� OHYDULD� SHOR�PHQRV� R� GREUR� GR� WHPSR� SDUD�
UHDOL]DU� WDO� RSHUDomR�� (QWmR�� SDUD� RSHUDo}HV� GH� ��ELWV�� R� SURFHVVDGRU� GH� ��� ELWV�
VHULD� PXLWR� PDLV� OHQWR� GR� TXH� R� GH� ��� ELWV�� (P� FRPSHQVDomR�� VH� D� WDUHID�
HQYROYHVVH�RSHUDo}HV�GH��� ELWV��VH�RV�UHJLVWUDGRUHV�GH����ELWV��QD�8&3 GH����ELWV��
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SXGHVVHP�VHU� WUDWDGRV�FRPR�GRLV�UHJLVWUDGRUHV�GH����ELWV��D�8&3 GH����ELWV�VHULD�
PXLWR�PDLV�UiSLGD��7XGR�GHSHQGHULD�GRV�UHTXHULPHQWRV�GH�SURFHVVDPHQWR�

$�VLWXDomR�QD�YLGD�UHDO�p��HQWUHWDQWR��PXLWR�PDLV�FRPSOLFDGD��SRLV�8&3V�UHDLV�
UDUDPHQWH� UHDOL]DP� WDUHIDV� XPD� GH� FDGD� YH]� HP� DSHQDV� XP� FLFOR� GH� UHOyJLR��
2SHUDo}HV� DULWPpWLFDV� VLPSOHV� SRGHP� OHYDU� DSHQDV� XP� FLFOR� GH� UHOyJLR�� XPD�
PXOWLSOLFDomR�GH�LQWHLURV�SRGH�OHYDU�GRLV�FLFORV��XPD�PXOWLSOLFDomR�GH�SRQWR�IOXWXDQWH�
SRGH� OHYDU� FLQFR� FLFORV�� H� DVVLP� SRU� GLDQWH�� $OpP� GR�PDLV�� DOJXPDV� 8&3V� IRUDP�
SURMHWDGDV�SDUD�ID]HU�PDLV�GR�TXH XPD�RSHUDomR�GR�PHVPR�WLSR�DR�PHVPR�WHPSR��
SRU�H[HPSOR��TXDQGR�SRVVXHP�PDLV�GH�XPD�XQLGDGH�GH�SURFHVVDPHQWR >�@�

$V�8&3V�PRGHUQDV��HQWUH�HODV�DV�VpULHV�5������H�3$������QD�PDLRULD�GDV�
YH]HV�SRVVXHP�GXDV�RX�PDLV�XQLGDGHV�GH�SURFHVVDPHQWR�DULWPpWLFR�SDUD� LQWHLURV��
GXDV� RX�PDLV� XQLGDGHV� GH� SURFHVVDPHQWR� GH� SRQWR�IOXWXDQWH� H� SHOR�PHQRV� XPD�
XQLGDGH�GH� ORDG�VWRUH� �LQVWUXo}HV�GH�PiTXLQD���¬V�YH]HV��HODV� WDPEpP�SRGHP� WHU�
XQLGDGHV� HVSHFLDLV� SDUD� DFHOHUDU�� SRU� H[HPSOR�� FiOFXORV� GH� UDL]� TXDGUDGD��
$WXDOPHQWH�� Ki� WHFQRORJLDV� WDLV� FRPR� D�00;�� GD� ,QWHO� TXH� IRL� GHVHQYROYLGD� SDUD�
SHUPLWLU� TXH� XP� UHJLVWUDGRU� DULWPpWLFR� GH� ��� ELWV� VHMD� WUDWDGR� FRPR� P~OWLSORV�
UHJLVWUDGRUHV� GH� ��� ELWV�� ��� ELWV� RX� �� ELWV�� ([LVWH� DLQGD� D� 0'0;� �GD� 0,36�
7HFKQRORJLHV� ,QF��� TXH� ID]� R� PHVPR�� PDV� p� PDLV� SRGHURVD� GHYLGR� DR� IDWR� GH�
WDPEpP�SHUPLWLU�D�PHVPD�GLYLVmR�GR�UHJLVWUDGRU�SDUD�VHU�IHLWD�FRP�UHJLVWUDGRUHV�GH�
SRQWR�IOXWXDQWH�>�@�

(VVDV� QRYDV� LGpLDV� SHUPLWHP� TXH� XP� Q~PHUR� PDLRU� GH� FiOFXORV� VHMD�
UHDOL]DGR� VLPXOWDQHDPHQWH� HP� FRPSDUDomR� D� DUTXLWHWXUDV� PDLV� YHOKDV�� 8P�
H[HPSOR��R�VRPEUHDPHQWR�*RXUDXG��TXH�HQYROYH�RSHUDo}HV�GH�SRQWR�IOXWXDQWH�GH�
���ELWV��XVDQGR�XP�UHJLVWUDGRU�GH����ELWV�GH�SRQWR�IOXWXDQWH�FRPR�GRLV�UHJLVWUDGRUHV�
GH����ELWV�³VHSDUDGRV´�UHVXOWD�QD�PHOKRU�GDV�KLSyWHVHV��QR�GREUR�GD�FDSDFLGDGH�GH�
SURFHVVDPHQWR�GD�8&3�

$�PpWULFD�0,36�SRGH�VHU�GHILQLGD�FRPR�>�@�



��

2QGH�&3, �&LFORV�GH�&ORFN�SRU� ,QVWUXomR� p�D�PHGLD�GR� WHPSR�JDVWR�SRU� WRGDV�DV�
LQVWUXo}HV� H[HFXWDGDV� SHOR� SURJUDPD� H� D� WD[D� GH� UHOyJLR p� D�PpGLD� GH� FLFORV� GH�
UHOyJLR SRU� VHJXQGR� GH� XP�PLFURFRPSXWDGRU� H[SUHVVDGR� HP�0HJD�+HUW]� ���0+]�
VHQGR�LJXDO�D���PLOKmR�GH�FLFORV�SRU�VHJXQGR��

$� IyUPXOD�PRVWUD�TXH��TXDQWR�PDLRU�D�WD[D�GH�UHOyJLR��PDLRU�R�GHVHPSHQKR�
GD�PiTXLQD��(��TXDQWR�PHQRU�IRU�R�&3,��RX�PHOKRU��FLFORV�GH�UHOyJLR SRU�VHJXQGR��R�
YDORU�PtQLPR�p�����PDLRU�VHUi�R�GHVHPSHQKR�PHGLGR�HP�0,36�

2�0,36�WHP�D�JUDQGH�YDQWDJHP�GH�VHU�IiFLO�GH�HQWHQGHU�H�EDVWDQWH�LQWXLWLYR�
TXDQGR�VH�DQDOLVD�D�UHODomR�GRV�IDWRUHV�HQYROYLGRV�QD�IyUPXOD��(QWUHWDQWR�H[LVWHP�
DOJXQV� SUREOHPDV� TXDQGR� VH� XWLOL]D�0,36� SDUD� FRPSDUDU� R� GHVHPSHQKR� GH� GXDV�
DUTXLWHWXUDV� GLIHUHQWHV�� 2� SULPHLUR� SUREOHPD� p� TXH� 0,36� HVSHFLILFD� D� WD[D� GH�
H[HFXomR� GH� LQVWUXo}HV� GH� IRUPD� LQGHSHQGHQWH� GR� FRQMXQWR� GH� LQVWUXo}HV��1mR� p�
UD]RiYHO�FRPSDUDU�PiTXLQDV�FRP�GLIHUHQWHV�FRQMXQWRV�GH�LQVWUXo}HV XVDQGR�0,36��
XPD�YH]�TXH�R�Q~PHUR�GH�LQVWUXo}HV�GH�PiTXLQD�YDL�VHU�GLIHUHQWH�SDUD�FDGD�FDVR��
6HJXQGR�� RV� UHVXOWDGRV� REWLGRV� FRP� R� XVR� GR� 0,36� YDULDP� HQWUH� SURJUDPDV� QR�
PHVPR�FRPSXWDGRU�LPSHGLQGR��SRUWDQWR��TXH�GHWHUPLQDGD�PiTXLQD�WHQKD�XP�~QLFR�
YDORU�0,36�>�@�

����� 0)/236

e�GHILQLGR��GH�XPD�IRUPD�JHUDO��FRPR�R�Q~PHUR�GH�SDODYUDV�GH�WDPDQKR�WRWDO�
GD SDODYUD�UHVXOWDQWH�GH RSHUDo}HV�GH�PXOWLSOLFDomR�H�GH�SRQWR�IOXWXDQWH�TXH�SRGHP�
VHU�UHDOL]DGDV�SRU�VHJXQGR��2EYLDPHQWH��RSHUDo}HV�GH�DGLomR�H�VXEWUDomR�GH�SRQWR�



��

IOXWXDQWH�OHYDP�PHQRV�WHPSR��VHQGR�D�GLYLVmR�D�PDLV�OHQWD�GH�WRGDV��$V�8&3V�PDLV�
DQWLJDV� OHYDP� PXLWRV� FLFORV� GH� UHOyJLR SDUD� FRPSOHWDU� XPD� RSHUDomR� GH� SRQWR�
IOXWXDQWH� H�� PHVPR� FRQVLGHUDQGR�VH� IUHT�rQFLDV� DOWDV� GH� UHOyJLR�� D� WD[D� GH�
RSHUDo}HV� GH� SRQWR� IOXWXDQWH� SRGH� VHU� EDL[D�� &RPR� QR� FDVR� GR� ���';�� GH� ����
0+]�TXH� WHP� WD[D�GH���0)/236��DR�FRPSDUi�OR�DR�5�����GH�����0+]��TXH� WHP�
WD[D� GH� ��� 0)/236�� SHUFHEH�VH� TXH�� SDUD� SURFHVVDGRUHV� PDLV� DQWLJRV�� D�
YHORFLGDGH�GH�UHOyJLR QmR�p�XPD�LQGLFDomR�FODUD�GH�WD[D�GH�0)/236�

&RP� R� DGYHQWR� GH� QRYDV� DUTXLWHWXUDV� R� SUREOHPD� WRUQRX�VH� DLQGD� PDLV�
FRPSOH[R�� SRLV� 8&3V� FRPR� D� 5������ SRGHP� UHDOL]DU GXDV� RSHUDo}HV� GH� SRQWR�
IOXWXDQWH�D�FDGD�FLFOR�GH�UHOyJLR��FRQVHJXLQGR�FRP�LVVR�XPD�WD[D�GH�����0)/236�D�
����0+]��2�5�����p�DLQGD�PDLV�FRPSOH[R��SRLV�SRVVXL�GXDV�XQLGDGHV�GH�H[HFXomR�
GH�SRQWR IOXWXDQWH��FDGD�XPD�FDSD]�GH�UHDOL]DU�GXDV�RSHUDo}HV�GHVWH�WLSR�SRU�FLFOR�
GH� UHOyJLR D�XPD� WD[D�GH�����0)/236�D�����0+]��GH]�YH]HV�PDLV� UiSLGR�TXH�R�
3���GD�,QWHO�

1RYDPHQWH��D�WDUHID�D�VHU�H[HFXWDGD�p�XP�DVSHFWR�LPSRUWDQWH��8PD�8&3 GH�
���ELWV�FDSD]�GH�ID]HU�����0)/236�SRGH�VHU�DOJR�VLJQLILFDWLYR��PDV��VH�D�WDUHID�D�
VHU� UHDOL]DGD� SUHFLVD� DSHQDV� GH� SURFHVVDPHQWR� GH� ��� ELWV�� HQWmR� ERD� SDUWH� GD�
FDSDFLGDGH�GD�8&3 HVWi�VHQGR�GHVSHUGLoDGD��$OJXPDV�8&3V� WDLV�FRPR�D�5�����
WUDWDP�GHVVH�SUREOHPD�YLVDQGR�SULQFLSDOPHQWH�RV�PHUFDGRV�FRQVXPLGRUHV�TXH�QmR�
SUHFLVDP� GH� RSHUDo}HV� GH� SURFHVVDPHQWR� GH� SRQWR�IOXWXDQWH� GH� ��� ELWV�� 3URMHWRV�
IXWXURV�� FRPR� R� 0'0;�� UHVROYHUmR� R� SUREOHPD� GR� GHVSHUGtFLR�� PDV� WDPEpP�
WRUQDUmR�D�PHGLomR�GR�GHVHPSHQKR�GH�8&3V�DLQGD�PDLV�GLItFLO�

8P�SRQWR�GHYH VHU�DQDOLVDGR��D�YHORFLGDGH�GH�DFHVVR�j�PHPyULD��8PD�8&3
UiSLGD�p�XP�DVSHFWR�LPSRUWDQWH�TXDQGR�VH�UHIHUH�DR�GHVHPSHQKR�GH�SLFR�HWF��PDV��
QD�UHDOLGDGH��D�REWHQomR�GR�PHOKRU�GHVHPSHQKR�SRVVtYHO�SDUD�XPD�8&3 GHSHQGH�
WDPEpP� GD� WD[D HP� TXH� HOD� SRGH� DFHVVDU� GDGRV� GRV� YiULRV� WLSRV� GH� PHPyULD�
�FDFKHV� /�� H� /�� H� 5$0� SULQFLSDO��� (P� XP� VLVWHPD�� XPD�8&3 UiSLGD� FRP� SRXFD�



��

PHPyULD� RX� FRP WHPSR� GH� DFHVVR� OHQWR�� QmR� VHUi� FDSD]� GH� REWHU� GHVHPSHQKR�
VHPHOKDQWH�DR�GHVHPSHQKR�GH�SLFR�WHyULFR�

&RQFOXL�VH�HQWmR�TXH�p�GLItFLO�FRPSDUDU�GXDV�DUTXLWHWXUDV�WHQGR�FRPR�EDVH�R�
GHVHPSHQKR� HP�0)/23�� Mi� TXH� R� FRQMXQWR� GH� RSHUDo}HV� GH� SRQWR� IOXWXDQWH� GDV�
GXDV�DUTXLWHWXUDV�SRGH�QmR�VHU�FRLQFLGHQWH��$VVLP��HP�FDVR�GH�G~YLGD�VREUH�TXDO�
PpWULFD�XWLOL]DU��XPD�ERD�HVWUDWpJLD�p�DGRWDU�D�GR�WHPSR�GH�H[HFXomR�>�@�

��� &RQVLGHUDo}HV�QD�$QiOLVH�GH�'HVHPSHQKR�GD�8&3�

(VWH� FDStWXOR� WHP� SRU� REMHWLYR� DSUHVHQWDU� DV� SULQFLSDLV� HVWUXWXUDV� TXH�
LQIOXHQFLDP�GLUHWDPHQWH�QR�GHVHPSHQKR�GD�8&3�

'HQWUH� HVWDV� HVWUXWXUDV� QmR� VH� SRGH� GHL[DU� GH� FLWDU� DV� SULQFLSDLV�
FDUDFWHUtVWLFDV�GH�DUTXLWHWXUD�TXH�LQIOXHQFLDP�GLUHWDPHQWH�QR�GHVHPSHQKR��TXH�VmR��
FDFKH�� SLSHOLQH�� DUTXLWHWXUD� 6XSHUHVFDODU�� EDUUDPHQWR� H[WHUQR� H� ILQDOPHQWH�
TXDQWLGDGH�GH�UHJLVWUDGRUHV�

����� &DFKH

e�SRXFR�SURYiYHO��XP�PLFURSURFHVVDGRU�KRMH�HP�GLD�VHP�FDFKH�GH�PHPyULD��
XP� VLVWHPD� TXH� XWLOL]D� XPD� SHTXHQD� TXDQWLGDGH� GH� PHPyULD� HVWiWLFD� FRPR�
LQWHUPHGLiULD�QR�DFHVVR�j� OHQWD�PHPyULD�5$0��HPERUD�R�VHX� IXQFLRQDPHQWR�YDULH�
GH� DFRUGR� FRP�R�PpWRGR� RUJDQL]DFLRQDO� HPSUHJDGR� SHOR� FRQWURODGRU� GH� FDFKH�� D�
ILQDOLGDGH�p�D�PHVPD��DXPHQWDU�R�GHVHPSHQKR�GR�PLFURFRPSXWDGRU��ID]HQGR�FRP�
TXH�R�HVWDGR�GH�HVSHUD��ZDLW�VWDWV��QmR�VHMD�QHFHVViULR�>�@�

e� LQTXHVWLRQiYHO� D� LPSRUWkQFLD� GR� FDFKH� GH� PHPyULD� HP� PLFURFRPSXWDGRUHV�
PRGHUQRV��WDQWR�TXH�KRMH�HP�GLD��WHP�VH�GRLV�WLSRV�GH�FDFKH�GH�PHPyULD��FDFKH�/��
�LQWHUQR��SUHVHQWH�GHQWUR�GR�SURFHVVDGRU��H�R�FDFKH�/���WDPEpP�LQWHUQR��DWXDOPHQWH�



��

SUHVHQWH�GHQWUR�GRV�SURFHVVDGRUHV�PDLV�QRYRV�� 1RV� WHVWHV�GR�~OWLPR�FDStWXOR� DV�
PHPyULDV� FDFKHV� IRUDP� WUDWDGDV� FRPR� XPD� ³FDL[D� SUHWD´�� QmR� FRQVLGHUDQGR�
GLUHWDPHQWH�D�VXD�DUTXLWHWXUD�LQWHUQD�H�VHXV�GHWDOKHV�GH�JHUHQFLDPHQWR�

����� &DFKH�/�

$WXDOPHQWH� WRGRV� RV� SURFHVVDGRUHV� WUDEDOKDP� FRP� XP� HVTXHPD� FKDPDGR�
GH� PXOWLSOLFDomR� GH� UHOyJLR�� 'HVVD� IRUPD�� D� IUHT�rQFLD� GH� RSHUDomR� LQWHUQD� Vy� p�
XWLOL]DGD� QD� H[HFXomR� GH� LQVWUXo}HV� TXH� QmR� GHSHQGDP� GD� PHPyULD� 5$0�� WDLV�
FRPR�� RV� FiOFXORV�� DULWPpWLFRV� H� OyJLFRV�� SRU� H[HPSOR�� 1R� FDVR� GD� LQVWUXomR�
QHFHVVLWDU� EXVFDU� XP� GDGR� QD�PHPyULD�� D� YHORFLGDGH� GR� SURFHVVDGRU� FDLUi� SDUD�
PHVPD� YHORFLGDGH� GR� EDUUDPHQWR� ORFDO�� RQGH�� DLQGD� SRU� FLPD�� WHUi� GH� XWLOL]DU� RV�
HVWDGRV�GH�HVSHUD�QR�DFHVVR�j�PHPyULD�5$0�

2� FRQWURODGRU� GH� FDFKH� /��� TXH� HVWi� HPEXWLGR� GHQWUR� GR� SURFHVVDGRU��
FDUUHJD�SDUD�D�FDFKH�GH�PHPyULD�LQWHUQR�GDGRV�TXH�HOD�DFUHGLWD�TXH�R�SURFHVVDGRU�
QHFHVVLWDUi�GXUDQWH�RV�SUy[LPRV�SXOVRV�GH�UHOyJLR��'HVVD�IRUPD��HP�YH]�GH�DFHVVDU�
GDGRV� QD� PHPyULD� 5$0�� TXH� p� OHQWD�� R� SURFHVVDGRU� DFHVVD� XPD� FySLD� GH� WDLV�
GDGRV�QR�FDFKH�GH�PHPyULD�/���&RPR�R�SURFHVVDGRU�p�FDSD]�GH�DFHVVDU�R�FDFKH�
/�� HP� VXD� IUHT�rQFLD� GH� RSHUDomR� LQWHUQD�� RV� GDGRV� VmR� OLGRV� TXDVH� TXH�
LQVWDQWDQHDPHQWH�>�@�

����� &DFKH�/�

$VVLP�FRPR�R�FDFKH�/���R�FDFKH�/��WHQWD�DQWHFLSDU�RV�SUy[LPRV�HQGHUHoRV�D�
VHUHP� OLGRV� SHOR� SURFHVVDGRU�� FRORFDQGR� QR� FDFKH� GH� PHPyULD� RV� GDGRV� Oi�
FRQWLGRV��2�DFHVVR�DR�FDFKH�GH�PHPyULD�p� IHLWR�VHP�D�XWLOL]DomR�GRV�HVWDGRV�GH�
HVSHUD�H��FRP�LVVR��R�GHVHPSHQKR�GR�SURFHVVDGRU�p�PDQWLGR >�@�
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1D� PDLRULD� GDV� YH]HV�� R� SURFHVVDGRU� EXVFD� GDGRV� QmR� GD� PHPyULD� 5$0��
PDV�VLP�D�FySLD�GHVVHV�GDGRV�FRQWLGD�QR�FDFKH�GH�PHPyULD��6H�SUHFLVDVVH� OHU�D�
PHPyULD� 5$0�� GLPLQXLULD� R� GHVHPSHQKR� GR� PLFUR� SRU� FDXVD� GD� XWLOL]DomR� GRV�
HVWDGRV�GH�HVSHUD�RX�SRU�FDXVD�GD� ODWrQFLD�GD�PHPyULD��WHPSR�GHPRUDGR�SDUD�D�
PHPyULD�GHYROYHU�GDGRV�VROLFLWDGRV��

����� 3LSHOLQH

2�SLSHOLQH�p�XPD�WpFQLFD�GH�LPSOHPHQWDomR�HP�TXH�P~OWLSODV�LQVWUXo}HV�VmR�
VREUHSRVWDV�QD�H[HFXomR�>�@�

([LVWHP� WUrV� WLSRV� GH� SLSHOLQH�� 6mR� HOHV� RV� SLSHOLQHV� GH� LQVWUXomR�� RV�
DULWPpWLFRV�H�RV�VXSHUHVFDODUHV��8P�SLSHOLQH�GH�LQVWUXomR�WtSLFR�SRVVXL�DV�IDVHV�GH�
EXVFD��GHFRGLILFDomR��EXVFD�GH�GDGRV�H�³ZULWH�EDFN´��HVFULWD�GRV�UHVXOWDGRV���(VVHV�
EORFRV� VmR� VLPSOHV� H� JHUDOPHQWH� VmR�H[HFXWDGRV� HP�DSHQDV�XP�FLFOR� GH� UHOyJLR��
FRP�H[FHomR�GR�EORFR�GH�H[HFXomR�TXH�SRU�VHU�PDLV�FRPSOH[R�SRGH�GHPRUDU�YiULRV�
FLFORV�GH� UHOyJLR SDUD�VHU�H[HFXWDGR�� ,VVR�SRGH�FDXVDU�XP�GHVHTXLOtEULR� Mi�TXH�DV�
IDVHV�SRVVXHP�WHPSRV�GH�H[HFXomR�GLIHUHQWHV�

3DUD�UHVROYHU�HVVH�SUREOHPD��GXDV�WpFQLFDV�SRGHP�VHU�XWLOL]DGDV��8PD�GHODV�
FRQVLVWH HP�VXEGLYLGLU�D�IDVH�GH�H[HFXomR�HP�YiULRV�HVWiJLRV�H�D�RXWUD�FRQVLVWH�HP�
DORQJDU�DV�IDVHV�PDLV�FXUWDV� >�@

([LVWHP� WDPEpP� SLSHOLQHV� XWLOL]DGRV� SDUD� DXPHQWDU� D� YHORFLGDGH� GDV�
RSHUDo}HV� DULWPpWLFDV�� (VVHV� SLSHOLQHV� DULWPpWLFRV� VmR� SURMHWDGRV� SDUD� H[HFXWDU�
IXQo}HV� IL[DV�� (OHV� HIHWXDP� VHSDUDGDPHQWH� DV� RSHUDo}HV� HP� SRQWR� IL[R� H� SRQWR�
IOXWXDQWH�� (VVH� WLSR� GH� SLSHOLQH� SRGH� WHU� YiULRV� EORFRV� GHSHQGHQGR� GD� DSOLFDomR�
LPSOHPHQWDGD�� 7RGDV� DV� RSHUDo}HV� DULWPpWLFDV� �DGG�� VXEWUDFW�� PXOWLSO\�� GLYLVLRQ��
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VTXDULQJ�� URRWLQJ�� ORJDULWKP�� HWF��� SRGHP� VHU� LPSOHPHQWDGDV� DWUDYpV� GH� XP�
DGLFLRQDGRU�EiVLFR�H�GH�RSHUDo}HV�GH�GHVORFDPHQWR�>�@�

2V� SLSHOLQHV� HVWiWLFRV� VmR�PRQRIXQFLRQDLV�� SRLV� H[HFXWDP� DSHQDV� IXQo}HV�
IL[DV��H�RV�GLQkPLFRV�VmR�PXOWLIXQFLRQDLV��SRLV�SRGHP�UHDOL]DU�PDLV�GH�XPD�IXQomR��
$� GLIHUHQoD� HQWUH� RV� GRLV� p� TXH� R� HVWiWLFR� H[HFXWD� XPD� IXQomR� GH� FDGD� YH]�� H�
GLIHUHQWHV�IXQo}HV�SRGHP�VHU�HIHWXDGDV�HP�LQVWDQWHV�GLIHUHQWHV��Mi�R�GLQkPLFR�SRGH�
UHDOL]DU�YiULDV�IXQo}HV�VLPXOWDQHDPHQWH�

2V� SLSHOLQHV� VXSHUHVFDODUHV� VmR� EDVLFDPHQWH� XP� FRQMXQWR� GH� SLSHOLQHV�
IXQFLRQDQGR�HP�SDUDOHOR��&RQVLVWH�HP�VH�DXPHQWDU�R�Q~PHUR�GH�SLSHOLQHV��DR�LQYpV�
GH�XP��WrP�VH�GRLV�RX�WUrV�SLSHOLQHV�HP�SDUDOHOR��$�YDQWDJHP�GHVVH�WLSR�GH�SLSHOLQH�
VH� Gi SHOR� SDUDOHOLVPR� UHDO�� FRP� GRLV� RX�PDLV� LQVWUXo}HV� VHQGR� SURFHVVDGDV� HP�
SDUDOHOR�� FRP�PHOKRUD� VLJQLILFDWLYD�GR�GHVHPSHQKR� Mi�DV�GHVYDQWDJHQV�FRQVLVWHP�
QD�QHFHVVLGDGH�GR�FyGLJR�VHU�SUHSDUDGR��DXPHQWR�GH�FRPSOH[LGDGH�H�SUREOHPDV�GH�
GHSHQGrQFLDV� H� GHVYLRV� 1RV� WHVWHV� GR� ~OWLPR� FDStWXOR�� R� SLSHOLQH� DWXRX�GH�PRGR�
LQGLUHWR��SRLV�QmR�VH�TXDQWLILFRX�TXDQWR�HVWH�HOHPHQWR�LQIOXHQFLD�QR�GHVHPSHQKR�GD�
8&3��SRUpP�GH�XPD�IRUPD� LQGLUHWD�R�SLSHOLQH�UHIOHWH PXLWR�R�GHVHPSHQKR��Vy�QmR�
IRL�PHGLGR�D�SRUFHQWDJHP�HP�TXH�R�SLSHOLQH�DWXD�QR�GHVHPSHQKR�GD�8&3 H�QHP�
FDUDFWHUtVWLFDV�WpFQLFDV�FRPR�SUHGLomR�GH�GHVYLRV�H�%7%�GLQkPLFD�

����� $UTXLWHWXUD�6XSHUHVFDODU

'D�PHVPD�IRUPD�TXH�R�SLSHOLQH��D�DUTXLWHWXUD�VXSHUHVFDODU��p�XPD�IRUPD�GH�
SDUDOHOLVPR� QR� QtYHO� GDV� LQVWUXo}HV�� SRLV� WHP� FRPR� REMHWLYR� DXPHQWDU� R�
GHVHPSHQKR� GH� XP� SURFHVVDGRU� H[HFXWDQGR� PDLV� GH� XPD� LQVWUXomR� DR� PHVPR�
WHPSR��(VWD�DUTXLWHWXUD�p�FRPSRVWD�EDVLFDPHQWH�GH�P~OWLSODV�XQLGDGHV� IXQFLRQDLV�
GHQWUR� GH� XP� ~QLFR� SURFHVVDGRU�� 'H� IRUPD� TXH�� FRPSDUDQGR� D� XP� VXSRVWR�
SURFHVVDGRU� FRP� DSHQDV� XPD� XQLGDGH� IXQFLRQDO�� HVWD� WHFQRORJLD�� DXPHQWD�
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WHRULFDPHQWH� Q� YH]HV� D� YHORFLGDGH� GR� SURFHVVDPHQWR�� GHYLGR� j� Q� XQLGDGHV�
IXQFLRQDLV�DGLFLRQDGDV�j�DUTXLWHWXUD�SDUD�WUDEDOKDU�HP�SDUDOHOR�

����� %DUUDPHQWR�([WHUQR

2�EDUUDPHQWR�p�XP�FRQMXQWR�GH�YLDV�RQGH�VmR�FRQHFWDGRV�YiULRV�GLVSRVLWLYRV�
SRVVLELOLWDQGR� D� WURFD� GH� LQIRUPDo}HV� HQWUH� HOHV�� /RJR� TXDQWR�PDLRU� D� ODUJXUD� GR�
EDUUDPHQWR��PHOKRU� VHUi� D� WUDQVPLVVmR� GH� ELWV� H� HP� FRQVHT�rQFLD� GLVVR��PHOKRU�
VHUi�R�GHVHPSHQKR�WRWDO�GH�XP�VLVWHPD�

����� 4XDQWLGDGH�GH�5HJLVWUDGRUHV

2V� UHJLVWUDGRUHV� VmR�PHPyULDV� DX[LOLDUHV� LQWHUQDV� D 8&3 TXH�SRVVXL�PDLRU�
YHORFLGDGH� GH� WUDQVIHUrQFLD� H� PHQRU� FDSDFLGDGH� GH� DUPD]HQDPHQWR� GHQWUR� GR�
VLVWHPD�FRPSXWDFLRQDO�

$ FDSDFLGDGH� GH� DUPD]HQDPHQWR� GRV� UHJLVWUDGRUHV� HVWi� QD� KDELOLGDGH� GH�
JXDUGDU� DSHQDV� XP� ~QLFR� GDGR�� XPD� ~QLFD� LQVWUXomR� RX� DWp� PHVPR� XP� ~QLFR�
HQGHUHoR >�@�

'HVVD�IRUPD��D�TXDQWLGDGH�GH�ELWV�GH�FDGD�XP�p�GH���D ����ELWV��GHSHQGHQGR�
GR� WLSR� GH� SURFHVVDGRU��5HJLVWUDGRUHV� GH� GDGRV� WrP�� HP� JHUDO�� WDPDQKR� GHILQLGR�
SHOR�IDEULFDQWH��2V�UHJLVWUDGRUHV�VmR�PHPyULDV�GH�VHPLFRQGXWRUHV�H��SRUWDQWR�SDUD�
IXQFLRQDUHP� SUHFLVDP� GH� HQHUJLD� HOpWULFD�� ORJR� VmR� PHPyULDV� YROiWHLV�� VHQGR�
IDEULFDGRV� FRP� WHFQRORJLD� LJXDO� j�GRV�GHPDLV FLUFXLWRV�GD�8&3�� YLVWR�TXH�HOHV� VH�
HQFRQWUDP�LQVHULGRV�QR�VHX�LQWHULRU��1R�HQWDQWR��Ki�GLYHUVRV�PRGHORV�GH�WHFQRORJLD�
GH� IDEULFDomR� GH� VHPLFRQGXWRUHV�� XQV� FRP� WHPSR� GH� DFHVVR� PDLRU� TXH� RXWURV�
FXVWRV� H� FDSDFLGDGH� GH� DUPD]HQDPHQWR�� QR� PHVPR� HVSDoR� ItVLFR�� GLIHUHQWH��
7HFQRORJLD�ELSRODU�H�026� ³PHWDO� R[LGR� VHPLFRQGXFWRU´� VmR�FRPXQV�QD� IDEULFDomR�
GH�UHJLVWUDGRUHV�
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3HOR� IDWR� GRV� UHJLVWUDGRUHV� DUPD]HQDU� GDGRV� TXH� VHUmR� UHTXLVLWDGRV� SHOD�
8&3�� H� SRVVXtUHP� R� PHQRU� WHPSR� GH� DFHVVR�� D� TXDQWLGDGH� GH� UHJLVWUDGRUHV�
LQIOXHQFLDP�QR�GHVHPSHQKR�GR�SURFHVVDGRU��SRLV�XPD�DUTXLWHWXUD�TXH�SRVVXL�XPD�
YDVWD�TXDQWLGDGH�GH�UHJLVWUDGRUHV�SRGH�DUPD]HQDU�YiULRV�GDGRV�H�HYLWD�TXH�D�8&3
ILTXH�RFLRVD�GXUDQWH�R�VHX�SURFHVVDPHQWR�>�@�

$V�LQIRUPDo}HV�GDGDV�QR�GHFRUUHU�GHVWH�FDStWXOR VH�ID]HP QHFHVViULDV�SDUD�
R�HQWHQGLPHQWR�GD�MXVWLILFDWLYD�PHQFLRQDGD�QR�FDStWXOR�TXDWUR HP�UHODomR�j�DQiOLVH�
GRV�UHVXOWDGRV�GRV�WHVWHV�GH�GHVHPSHQKR�



��

� %HQFKPDUNV
(VWH� FDStWXOR GHILQH R� TXH� YHP� D� VHU� EHQFKPDUN�� DOpP� GH� DSUHVHQWDU� RV�

GLIHUHQWHV� WLSRV� H� SULQFLSDLV� EHQFKPDUNV� H[LVWHQWHV� QR�PHUFDGR�SDUD�D�DQiOLVH�GH�
GHVHPSHQKR�GD�8&3�

8P� WHVWH� GH� EHQFKPDUN� p� R� SURFHVVR� TXH� FRQVLVWH� QD� H[HFXomR� GH� XP�
GHWHUPLQDGR� SURJUDPD� RX� FDUJD� GH� WUDEDOKR� HP� XPD� PiTXLQD� RX� VLVWHPDV�
HVSHFtILFRV��PHGLQGR�R�GHVHPSHQKR�UHVXOWDQWH��(VWD�WpFQLFD�SHUPLWH�XPD�DYDOLDomR�
GR�GHVHPSHQKR�GHVWD�PiTXLQD�SDUD�D�FDUJD�GH� WUDEDOKR�XWLOL]DGD�TXH��HP�WHUPRV�
SUiWLFRV�� SRGH� VHU� XP� FRQMXQWR� GH� SURJUDPDV� H[HFXWDGRV� HP� XP� FRPSXWDGRU��
(VVHV�EHQFKPDUNV�SRGHP�VHU�DSOLFDo}HV�FRPSOHWDV��VHQGR�SDUWHV�PDLV�H[HFXWDGDV�
GH�XP�SURJUDPD�TXH�VmR�RV�NHUQHOV��RX�SURJUDPDV�VLQWpWLFRV�>�@�

2V� SURJUDPDV� EHQFKPDUNV� SRGHP� VHU� FODVVLILFDGRV� HP� TXDWUR� JUXSRV��
VLQWpWLFRV��NHUQHO��DOJRUtWLPR�H�DSOLFDomR�

2V� EHQFKPDUNV� VLQWpWLFRV� VmR� DTXHOHV� FXMR� FyGLJR� QmR� ID]� QHQKXPD�
FRPSXWDomR�~WLO��QmR� UHSUHVHQWD�QHQKXPD�DSOLFDomR� UHDO�� VRPHQWH�H[HUFLWD�DOJXQV�
FRPSRQHQWHV� EiVLFRV� GR� FRPSXWDGRU�� *HUDOPHQWH�� WHQWDP� GHWHUPLQDU� XPD�
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IUHT�rQFLD�PpGLD� GH� LQVWUXo}HV� WtSLFDV�� FRPXPHQWH� XWLOL]DGDV�� H� UHFULi�ODV� HP� XP�
SURJUDPD��2V�PDLV�FRQKHFLGRV�VmR�R�:KHWVWRQH�H�'KU\VWRQH��2V�GR�WLSR�.HUQHO�VmR�
EDVHDGRV� QR� IDWR� GH� TXH� D� PDLRU� SDUWH� GD� FRPSXWDomR� GH� XP� SURJUDPD� p�
FRQFHQWUDGD�HP�XPD�SHTXHQD�SDUWH�GH�VHX�FyGLJR��(VWD�SHTXHQD�SDUWH��FKDPDGD�
GH�Q~FOHR��NHUQHO�� p�H[WUDtGD�GR�SURJUDPD�H�XVDGD�FRPR�EHQFKPDUN��5HVVDOWD�VH�
TXH�HOHV�QmR�VHUYHP�SDUD�DYDOLDU�FRPSOHWDPHQWH�R�GHVHPSHQKR�GH�XPD�PiTXLQD��
6mR� EDVWDQWH� LQWHUHVVDQWHV� SRU� VXD� VLPSOLFLGDGH� H� SHTXHQR� WDPDQKR�� 8P� ERP�
H[HPSOR� GHVWH� WLSR� GH� SURJUDPD� p� R� /LYHUPRUH� /RRSV�� 2V� EHQFKPDUNV� GR� WLSR�
DOJRULWPRV� VmR� DTXHOHV� TXH� SRVVXHP� VHXV� DOJRULWPRV� EHP� GHILQLGRV�� JHUDOPHQWH�
LPSOHPHQWDo}HV� GH� PpWRGRV� FRQKHFLGRV� HP� FRPSXWDomR� QXPpULFD� FRPR�� SRU�
H[HPSOR��RV�PpWRGRV�GH�UHVROXomR�GH�HTXDo}HV�OLQHDUHV��iOJHEUD�OLQHDU��TXH�ID]HP�
SDUWH�GR�EHQFKPDUN�/LQSDFN�

)LQDOPHQWH��RV�EHQFKPDUNV�GR�WLSR�DSOLFDomR�VmR�SURJUDPDV�FRPSOHWRV��TXH�
UHVROYHP�SUREOHPDV�FLHQWtILFRV�EHP�GHILQLGRV��HQWUH�HOHV�R�63(&�>��@�

8P�EHQFKPDUN�GHYH�VHU�HVFROKLGR�GH�WDO� IRUPD�D�FDUDFWHUL]DU�XPD�FDUJD�GH�
WUDEDOKR�SDUWLFXODU�GD�TXDO�VH�GHVHMD�PHGLU�R�GHVHPSHQKR��+RMH�HP�GLD��HVWi�FODUR�
TXH�R�PHOKRU�EHQFKPDUN�p�R�HPSUHJR�GH�SURJUDPDV�UHDLV�TXH�VHUmR�XVDGRV�QR�GLD�
D�GLD�GD�PiTXLQD��3RUpP��DSOLFDo}HV�UHDLV�QmR�VmR�XVDGDV�QR�FDVR�GH�SURMHWRV�GH�
QRYRV� SURFHVVDGRUHV�� 2� XVR GH� EHQFKPDUNV� VLQWpWLFR� WHP� DOJXPDV� YDQWDJHQV� Mi�
TXH� VmR� SURJUDPDV� SHTXHQRV� H� PDLV� IiFHLV� GH� VLPXODU� GR� TXH� SURJUDPDV� UHDLV��
$OpP� GLVVR�� D� JHUDomR� GH� FyGLJR� H[HFXWiYHO� GH� SURJUDPDV� UHDLV� SRGH�DLQGD�QHP�
HVWDU�GLVSRQtYHO�QRV�FRPSLODGRUHV�

0DV� SDUD� FRPSDUDU R� GHVHPSHQKR� GH� XP� VLVWHPD� FRPSXWDFLRQDO� Mi� QR
PHUFDGR��D�PHOKRU�HVWUDWpJLD�p�D�XWLOL]DomR�GH�SURJUDPDV�UHDLV��0DLV�XPD�YH]�YDOH�
OHPEUDU� TXH� R� GHVHPSHQKR� QmR� p� XPD� PHGLGD� DEVROXWD�� 3DUD� GRLV� SURJUDPDV�
GLIHUHQWHV�3��H�3���XP�VLVWHPD�$�SRGH�WHU�XP�PHOKRU�GHVHPSHQKR�SDUD�R�SULPHLUR�
SURJUDPD��3���H�R�VLVWHPD�%��SDUD�R�VHJXQGR�SURJUDPD��3���
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1D� VHomR� VHJXLQWH�� VHUmR� FRQFHLWXDGRV� RV� GLIHUHQWHV� WLSRV� GH� EHQFKPDUNV��
VXDV�FDUDFWHUtVWLFDV�H�PRGR�GH�IXQFLRQDPHQWR�

��� %HQFKPDUN�:KHWVWRQH

e�XP�SURJUDPD�HVFULWR�HP�OLQJXDJHP�&�TXH�SHUPLWH�WHVWDU�R�GHVHPSHQKR�GR�
SURFHVVDGRU�HP�RSHUDo}HV�GH�SRQWR�IOXWXDQWH��$�YHUVmR�RULJLQDO�IRL�GHVHQYROYLGD�HP�
������ 2� :KHWVWRQH� ID]� SDUWH� GH� YiULRV� SURJUDPDV� GH� EHQFKPDUN� DWXDLV�� FXMR�
UHVXOWDGR�LQGLFD�R�Q~PHUR�GH�YH]HV�SRU�VHJXQGR�HP�TXH�R�SURFHVVDGRU�p�FDSD]�GH�
H[HFXWDU� R� SURJUDPD�� 2� GHVHPSHQKR� GR� SURFHVVDGRU� QHVWH� WHVWH� p� XP� ERP�
LQGLFDWLYR�GR�VHX�GHVHPSHQKR�HP�MRJRV��'�H�HP�DSOLFDWLYRV�FLHQWtILFRV��DSHVDU�GH�
QmR�VHU�QHFHVVDULDPHQWH�XPD�PHGLGD�FRQILiYHO�SDUD�DSOLFDWLYRV�UHDLV�>�@�

2�:KHWVWRQH�IRL�R�SULPHLUR�EHQFKPDUN�VLQWpWLFR�PHQFLRQDGR�QD�OLWHUDWXUD�FRP�
ILQV� HVSHFtILFRV� GH�PHGLGD� GH� GHVHPSHQKR��6XD�SULPHLUD� YHUVmR� IRL� SXEOLFDGD�QD
OLQJXDJHP�$/*2/���� �DSHVDU�GH� WHU�VLGR�PDLV�XWLOL]DGR�HP�)2575$1���HP�������
SRU�+��-��&XUQRZ�H�%��$��:LFKPDQQ��GR�/DERUDWyULR�1DFLRQDO�GH�)tVLFD�QD�,QJODWHUUD
>�@�

2�:KHWVWRQH� p� XP� SURJUDPD� FRP� SRXFDV� OLQKDV� GH� FyGLJR �FHUFD� GH� ����
OLQKDV��� FRPSRVWR�GH� YiULRV PyGXORV��&DGD�PyGXOR� WHP�XP� WLSR�GLIHUHQWH��H[SORUD�
GLIHUHQWHV�FDUDFWHUtVWLFDV�GD�OLQJXDJHP�GH�SURJUDPDomR�H�p�H[HFXWDGR�YiULDV�YH]HV�
DWUDYpV�GH�ODoRV�GR�WLSR��)25�� >��@

1D� YHUGDGH�� H[LVWLD� XPD� OLQJXDJHP� FKDPDGD� $/*2/� :KHWVWRQH�� TXH� IRL�
XWLOL]DGR�SDUD�FROHWDU�HVWDWtVWLFDV�VREUH�D�GLVWULEXLomR�GDV� LQVWUXo}HV�:KHWVWRQH�GH�
XP�JUDQGH�Q~PHUR�GH�SURJUDPDV�QXPpULFRV�

2� SUySULR� FyGLJR� GR� EHQFKPDUN� IRL� WUDGX]LGR� SDUD� HVWD� OLQJXDJHP�
LQWHUPHGLiULD� �LQVWUXo}HV�:KHWVWRQH���GH�RQGH�HUDP�FDOFXODGDV�DV�IUHT�rQFLDV�GDV�
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GLIHUHQWHV� LQVWUXo}HV� H� FRPSDUDGDV� FRP� R� FyGLJR� RULJLQDO�� $OJXQV� DMXVWHV� HUDP�
IHLWRV�DWUDYpV�GD�DWULEXLomR�GH�SHVRV��DOWHUDQGR�VH�RV�WDPDQKRV�GRV�ODoRV���DWp�TXH�
D� GLVWULEXLomR� GDV� LQVWUXo}HV� GR� EHQFKPDUN� UHIOHWLVVH� D� IUHT�rQFLD� PpGLD� GDV�
LQVWUXo}HV�GRV�FyGLJRV�DQDOLVDGRV�DQWHULRUPHQWH�

2V�UHVXOWDGRV�HUDP��HQWmR��PHGLGRV�HP�WHUPRV�GH�0:,36��0HJD�:KHWVWRQH�
,QVWUXFWLRQV�SHU�6HFRQG�� 0LOK}HV�GH�,QVWUXo}HV�:KHWVWRQH�SRU�6HJXQGR��>�@�

$V�YDQWDJHQV�GHVWH�EHQFKPDUN�VmR�R�VHX� WDPDQKR� UHGX]LGR�H�VLPSOLFLGDGH�
GR� FyGLJR�� DOpP� GH� H[SORUDU� EDVWDQWH� DV� RSHUDo}HV� HP� SRQWR�IOXWXDQWH�� 3RUWDQWR��
VHUYH�FRPR�FRPSDUDWLYR�SDUD�SHTXHQDV�DSOLFDo}HV�FLHQWtILFDV�HP�FRPSXWDGRUHV�GH�
SHTXHQR�H�PpGLR�SRUWH�

$OJXPDV�YH]HV��SDUD�ILQV�FRPHUFLDLV��R�SURJUDPD�VRIUH�SHTXHQDV�DOWHUDo}HV�
FRPR�UHWLUDGD�GRV�FRPDQGRV�GH�LPSUHVVmR��R�TXH�SRGH�HOLPLQDU�SDUWHV�LPSRUWDQWHV�
GR�FyGLJR��3DUD� WHQWDU� UHVROYHU�HVWH� WLSR�GH�SUREOHPD��HP�������XPD�QRYD�YHUVmR�
HP�3DVFDO�IRL�SXEOLFDGD >�@�

��� %HQFKPDUN 'KU\VWRQH
2�EHQFKPDUN�'KU\VWRQH� IRL�SXEOLFDGR�SHOD�SULPHLUD�YH]�QD� OLQJXDJHP�$'$��

HP� ������ $JRUD� D� YHUVmR� HP� OLQJXDJHP� &� GR� 'KU\VWRQH� RQGH� VXD� DSOLFDomR�
SULQFLSDO� p� QD� DQiOLVH� GD� HILFLrQFLD� GH� FRPELQDo}HV� KDUGZDUH�FRPSLODGRU� HP�
PiTXLQDV� GH� SHTXHQR�H�PpGLR� SRUWH��1R�HQWDQWR� R� EHQFKPDUN�'KU\VWRQH�RULJLQDO�
DLQGD�p�XWLOL]DGR�SDUD�PHGLU�GHVHPSHQKR�GH�SURFHVVDGRUHV�

2ULJLQDOPHQWH��FRP�R�'KU\VWRQH��SUHWHQGLD�VH�FULDU�XP�SURJUDPD�SHTXHQR�GH�
EHQFKPDUN� TXH� IRVVH� UHSUHVHQWDWLYR� QD� SURJUDPDomR� GH� VLVWHPDV� �QR� FDVR� GH�
RSHUDo}HV�DULWPpWLFDV���2�FyGLJR�GR�'KU\VWRQH�p�GRPLQDGR�SRU�DULWPpWLFD�VLPSOHV��
RSHUDo}HV� FRP� VWULQJ�� GHFLV}HV� OyJLFDV�� H� DFHVVRV� GH�PHPyULD� FRP� LQWHQomR� GH�
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UHIOHWLU�DV�DWLYLGDGHV�GD�8&3 QDV�DSOLFDo}HV�GH�FRPSXWDomR�GH�SURSyVLWR�PDLV�JHUDO��
2� UHVXOWDGR� GR� WHVWH� GR� 'KU\VWRQH� p� GHWHUPLQDGR� DWUDYpV� GR� FiOFXOR� GR� WHPSR�
PpGLR�TXH�XP�SURFHVVDGRU�OHYD�SDUD�H[HFXWDU�DV�PXLWDV�LQWHUDo}HV�GH�XP�VLPSOHV�
ODoR�TXH��SRU�VXD�YH]��FRQWpP�XPD�VHT�rQFLD�IL[DGD�GH�LQVWUXo}HV�TXH�FRPS}HP�R�
EHQFKPDUN��4XDQGR� VH�PHQFLRQD� R�'KU\VWRQH�� p� XVXDOPHQWH� FDUDFWHUL]DGR� FRPR�
³'0,36´��'KU\VWRQH�0LOOLRQV�RI�,QVWUXFWLRQ�SHU�6HFRQG��>��@�

2�'KU\VWRQH� WHP�XP�Q~PHUR�GH�DWULEXWRV�TXH�R� OHYDUDP�D�VHU�DPSODPHQWH�
XVDGR�QR�SDVVDGR�SDUD�PHGLU�GHVHPSHQKR�GH�SURFHVVDGRUHV��(P�SULPHLUR�OXJDU��R�
'KU\VWRQH�p�FRPSDFWR�� WHP�DOWD�GLVSRQLELOLGDGH�QR�GRPtQLR�S~EOLFR�H�p�VLPSOHV�GH�
XVDU�

2�'KU\VWRQH�FRPSDUD�R�GHVHPSHQKR�GR�SURFHVVDGRU�HP�DQiOLVH�DR�GH�XPD�
PiTXLQD�GH�UHIHUrQFLD��(VWD�p�D�YDQWDJHP�TXH�VH� WHP�VREUH�D�XWLOL]DomR�GLUHWD�GR�
Q~PHUR�GH�0,36�� Mi�TXH�XVDU�XPD�PiTXLQD�GH� UHIHUrQFLD�HIHWLYDPHQWH�FRPSHQVD�
DV�GLIHUHQoDV�QD�FRPSOH[LGDGH�GDV�LQVWUXo}HV��HWF��$VVLP��FRPSDUDU�OLWHUDOPHQWH�RV�
Q~PHURV� GH� 0,36� GH� XPD� DUTXLWHWXUD� 5,6&� FRP� RV� GH� XPD� &,6&� QmR� p� YiOLGR��
FRPR�GLWR�DQWHULRUPHQWH�QHVWH�WUDEDOKR�>�@�

1R� SDVVDGR�� D� LQG~VWULD� DGRWRX� R� 9$;� ������� FRPR� XPD� PiTXLQD� GH�
UHIHUrQFLD�GH���0,36��2�9$;��������DOFDQoD������'�6��'KU\VWRQH�SRU�VHJXQGR���2�
UHVXOWDGR�GR� EHQFKPDUN�'KU\VWRQH�p� FDOFXODGR�PHGLQGR�R� Q~PHUR� GH�'�6�SDUD�R�
VLVWHPD�� H� GLYLGLQGR�HVWH� Q~PHUR� SRU� ����� �GD�PiTXLQD� GH� UHIHUrQFLD���(QWmR�����
0,36�³VLJQLILFDP´����0,36�9$;�'KU\VWRQH´��R�TXH��SRU�VXD�YH]��VLJQLILFD�GL]HU�TXH�
HVWD�PiTXLQD� p� ��� YH]HV�PDLV� UiSLGD� TXH� D�PiTXLQD� GH� UHIHUrQFLD� 9$;� ��������
8PD� WD[D� GH� '0,36�0+]� OHYD� HVWD� QRUPDOL]DomR� DLQGD�PDLV� DGLDQWH�� SHUPLWLQGR�
XPD�FRPSDUDomR�GH�GHVHPSHQKR�GH�SURFHVVDGRU�SDUD� WD[DV�GLIHUHQWHV�GH�UHOyJLR
>�@�

(QWUHWDQWR�� DOJXPDV� GDV� YDQWDJHQV� DSDUHQWHV� GR� 'KU\VWRQH� WDPEpP� VmR�
IUDTXH]DV� VLJQLILFDWLYDV� GHVWH� EHQFKPDUN�� 2V� Q~PHURV� GR� 'KU\VWRQH� UHIOHWHP� QD�
YHUGDGH� R� GHVHPSHQKR� GR� FRPSLODGRU� GD� OLQJXDJHP� &� H� VXDV� ELEOLRWHFDV��
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SURYDYHOPHQWH�PDLV�GR�TXH�R�GHVHPSHQKR�GR�SUySULR�SURFHVVDGRU��$OpP�GLVVR��VHX�
SURMHWR� IRL� EDVHDGR�QD� DQiOLVH� GH� YiULRV� RXWURV� SURJUDPDV��HVFULWRV�HP�GLIHUHQWHV�
OLQJXDJHQV� H� SRU� GLIHUHQWHV� DXWRUHV�� SRUpP�� YROWDGRV� j� SURJUDPDomR� GH� VLVWHPDV�
�VLVWHPDV� RSHUDFLRQDLV�� FRPSLODGRUHV�� HWF���� (VWD� p� XPD� FDUDFWHUtVWLFD� EDVWDQWH�
UHOHYDQWH�� SRLV�� GLIHUHQWHV� FODVVHV� GH� DSOLFDo}HV� HQIDWL]DP� GLIHUHQWHV� WLSRV� GH�
RSHUDo}HV��FRPR�SRU�H[HPSOR� DV DSOLFDo}HV�QXPpULFDV�TXH�XWLOL]DP�LQWHQVDPHQWH
YHWRUHV� H� DULWPpWLFD� GH� SRQWR�IOXWXDQWH�� DSOLFDo}HV� FRPHUFLDLV� XWLOL]DP�
SUHGRPLQDQWHPHQWH� DWLYLGDGHV� GH� HQWUDGD � VDtGD�� H� SURJUDPDomR� GH� VLVWHPDV�
XWLOL]D� EDVWDQWH� SRQWHLURV�� VHQWHQoDV� �,)� ��� FKDPDGDV� GH� SURFHGLPHQWRV�� DOpP� GH�
FRQWHU�PHQRV�ODoRV�H�H[SUHVV}HV�QXPpULFDV�PDLV�VLPSOHV�>��@�

��� /LYHUPRUH�/RRSV

2�QRPH�PDLV�FRUUHWR�GHVWH�EHQFKPDUN�p�/LYHUPRUH�)RUWUDQ�.HUQHOV��SRUpP��
HOH� p PDLV� FRQKHFLGR� FRPR� �/LYHUPRUH� /RRSV��� (OH� VH� FODVVLILFD� FRPR� XP�
EHQFKPDUN�GR�WLSR�NHUQHO��2�/LYHUPRUH�/RRSV�p�XPD�VtQWHVH�GRV�Q~FOHRV�GH�YiULRV�
SURJUDPDV�� FXMR� UHVSRQViYHO� IRL� )UDQN� +�� 0F0DKRQ�� GR� /DERUDWyULR� 1DFLRQDO� GH�
/DZUHQFH�/LYHUPRUH��HP������

2�EHQFKPDUN�p�FRPSRVWR�GH�YLQWH�H�TXDWUR�Q~FOHRV�GH�SURJUDPDV��H[WUDtGRV�
GH�FyGLJRV�YLQGRV�GH�GLIHUHQWHV�iUHDV�FLHQWtILFDV�H�HVFULWRV�SRU�GLIHUHQWHV�DXWRUHV��
(VWH� Q~FOHR� FRQWpP� VHQWHQoDV� FRPXPHQWH� XWLOL]DGDV� HP� )2575$1�� 2V� ODoRV�
FRQWLGRV�QHVWH�EHQFKPDUN�XWLOL]DP�DSOLFDo}HV�FRP�YHWRUHV��TXH�VmR�H[HFXWDGRV�HP�
WUrV�GLPHQV}HV�GLIHUHQWHV�

$�rQIDVH�GHVWH�EHQFKPDUN�HVWi�QDV�RSHUDo}HV�HP�SRQWR�IOXWXDQWH��DOpP�GD�
SRVVLELOLGDGH� GH� YHULILFDU� D� KDELOLGDGH� GR� FRPSLODGRU� HP� JHUDU� FyGLJRV� HILFLHQWHV��
(VWH�EHQFKPDUN�RULJLQRX D�XQLGDGH�GH�PHGLGD�0)/23�V�>��@�



��

��� /LQSDFN

2�/LQSDFN�p�XP�GRV�PDLV�IDPRVRV�EHQFKPDUNV��XWLOL]DGR�LQFOXVLYH�QRV�WHVWHV�
GDV� ���� PiTXLQDV� PDLV� UiSLGDV� H[LVWHQWHV� �7RS������ SRU� VHU� R� TXH� WHP� PDLRU�
Q~PHUR�GH�UHVXOWDGRV�UHSRUWDGRV�

2ULJLQDOPHQWH�� R� /LQSDFN� HUD� XP� SDFRWH� GH� VXE�URWLQDV� TXH� WLQKDP� SRU�
ILQDOLGDGH� UHVROYHU� VLVWHPDV� GH� HTXDo}HV� OLQHDUHV� DOJpEULFDV�� -DFN� 'RQJDUUD�� GD�
8QLYHUVLGDGH� GR� 7HQQHVVHH� �DQWLJR� /DERUDWyULR�1DFLRQDO�$UJRQQH��� SXEOLFRX�R� HP�
������VHP�LQWHQomR�GH�WRUQi�OR�XP�EHQFKPDUN��LQFOXLQGR�DSHQDV�FRPR�XP�DSrQGLFH�
QR�*XLD� GR�8VXiULR� GR� /LQSDFN�� GDGRV� UHIHUHQWHV� DR� GHVHPSHQKR�GH� YLQWH� H� WUrV�
FRPSXWDGRUHV�>��@�

2� /LQSDFN� HQFDL[D�VH� QD� FODVVLILFDomR� GH� EHQFKPDUN� WLSR� DOJRULWPR�� (OH�
FRQWpP�GRLV�FRQMXQWRV�GH�URWLQDV��XP�SDUD�GHFRPSRVLomR�GH�PDWUL]HV�H�RXWUR�SDUD�
UHVROYHU�R�VLVWHPD�GH�HTXDo}HV�OLQHDUHV�EDVHDGRV�HP�GHFRPSRVLomR�

'HQWUH� DV� YiULDV� VXE�URWLQDV� FRQWLGDV� QR� SDFRWH�� D� PDLV� XWLOL]DGD� H� D� TXH�
FRQVRPH�D�PDLRU�SDUWH�GR�WHPSR�GH�H[HFXomR�GR�SURJUDPD�p�D��VD[S\���(OD�FRQWpP�
VRPHQWH���� OLQKDV�GH�FyGLJR��HP�OLQJXDJHP�GH�EDL[R�QtYHO�H�WUDEDOKD�FRP�YHWRUHV�
GH�DSHQDV�XPD�GLPHQVmR��$V�URWLQDV�GH�PDLV�DOWR�QtYHO�FKDPDP�QD�YiULDV�YH]HV�H�
RSHUDP�FRP�YHWRUHV�EL�GLPHQVLRQDLV�>��@�

(VWH� EHQFKPDUN� EDVHLD�VH� HP� XP� VXESDFRWH� GH� URWLQDV� SDUD� RSHUDo}HV�
EiVLFDV�GH�iOJHEUD�OLQHDU��R�%/$6��%DVLF�/LQHDU�$OJHEUD�6XEURXWLQH�� 6XEURWLQDV�GH�
ÈOJHEUD� /LQHDU� %iVLFD��� $� YHUVmR� )2575$1� p� FKDPDGD� )2575$1� %/$6� H� D
YHUVmR�$VVHPEO\��&RGHG�%/$6��PDV�Mi�QmR�p�PDLV�XWLOL]DGD�

([LVWHP� YHUV}HV� GLIHUHQWHV� SDUD� R� /LQSDFN� FDGD� YHUVmR� GLIHUHQFLD�VH� QR�
WDPDQKR�GDV�PDWUL]HV��D�PDLV�XWLOL]DGD�p����[������QD�SUHFLVmR��TXH�SRGH�VHU�GXSOD�
RX�VLPSOHV��H�HP�UHODomR�DRV�WLSRV�GH�ODoRV��UROOHG�XQUROOHG���2V�ODoRV�XQUROOHG�VmR�
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LQFUHPHQWDGRV�GH���HP����H�R�FRUSR�GR� ODoR FRQWpP�VHQWHQoDV�SDUD�tQGLFHV�L�� L����
L���H�L����(P�DOJXPDV�PiTXLQDV�FRPSLODGRUHV�R�FyGLJR�H[HFXWD�PDLV�UiSLGR�GHVWD�
PDQHLUD�� 1DV� PiTXLQDV� YHWRULDLV� PDLV� PRGHUQDV�� R� FRPSLODGRU� Mi� ID]� LVWR� GH�
PDQHLUD� PDLV� RWLPL]DGD� H�� SRUWDQWR�� HODV� H[HFXWDP� D� YHUVmR� �UROOHG�� �ODoRV�
LQFUHPHQWDGRV�GH���HP����PDLV�UDSLGDPHQWH�

2V� UHVXOWDGRV� GRV� WHVWHV� VmR� UHSRUWDGRV� HP�0)/236� �0LOOLRQV� RI� )ORDWLQJ�
3RLQW� 2SHUDWLRQV� SHU� 6HFRQG��� *)/236� �%LOOLRQV� RI� )ORDWLQJ� 3RLQW� 2SHUDWLRQV� SHU�
6HFRQG��RX�DWp�7)/236��7ULOOLRQV�RI�)ORDWLQJ�3RLQW�2SHUDWLRQV�SHU�6HFRQG��>�@�

6XD� DSOLFDomR� p� YLVtYHO� HP� PiTXLQDV� TXH� XWLOL]DP� VRIWZDUHV� SDUD� FiOFXORV�
FLHQWtILFRV�H�GH�HQJHQKDULD��YLVWR�TXH�DV�RSHUDo}HV�PDLV�XWLOL]DGDV�QHVWHV�WLSRV�GH�
DSOLFDo}HV�VmR�HP�SRQWR�IOXWXDQWH�

��� %HQFKPDUN�63(&

2� PDLV� FRQKHFLGR� HQWUH� RV� EHQFKPDUNV� SDUD� SURFHVVDGRUHV� p� R� 63(&�
�6\VWHP� 3HUIRUPDQFH� (YDOXDWLRQ� &RRSHUDWLYH��� (VVDV� FRRSHUDWLYDV� DPHULFDQDV��
FULDGDV�HP����� SRU�GLYHUVDV�HPSUHVDV�GR� UDPR�GH� IDEULFDomR�GH�FRPSXWDGRUHV��
REMHWLYD�PHOKRUDU�DV�PpWULFDV�H�DV� LQIRUPDo}HV�GLVSRQtYHLV�VREUH�GHVHPSHQKR�GH�
SURFHVVDGRUHV�>�@�

$SHVDU� GH� VHUHP� PXLWR� ~WHLV� SDUD� DV� PiTXLQDV� GHVVD� JHUDomR� GH�
FRPSXWDGRUHV�� RV� HVIRUoRV� GRV� FRRSHUDGRV� GD� 63(&� QmR� VHUmR� VXILFLHQWHV� SDUD�
DWHQGHU�jV�H[LJrQFLDV�GD�SUy[LPD�JHUDomR�GH PiTXLQDV�>�@��(P�������XPD�PHGLGD�
GR�WKURXJKSXW�IRL�DGLFLRQDGD�DR�EHQFKPDUN�63(&��(PERUD�HVWH�SURJUDPD�VHMD�PDLV�
DSURSULDGR�SDUD�D�DYDOLDomR�GD�XWLOL]DomR�GH�WHPSR�FRPSDUWLOKDGR�HQWUH�RV�GLYHUVRV�
XVXiULRV� GR� VLVWHPD�� OLJDGRV� D� VLVWHPDV� FRP�XP�RX� YiULRV� SURFHVVDGRUHV�� )RUDP�
DGLFLRQDGRV� RXWURV� EHQFKPDUN�� HQWUH� HOHV�� SULQFLSDOPHQWH�� RV� TXH� ID]HP� XVR� GR�
VLVWHPD�RSHUDFLRQDO�H�GH�DWLYLGDGHV�GH�HQWUDGD�H�VDtGD��2XWUD�PXGDQoD�UHDOL]DGD�IRL�
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j� H[FOXVmR� GR� SURJUDPD� PDWUL[����� DOpP� GD� LQVHUomR� GH� PDLV� EHQFKPDUNV� QR�
SDGUmR�63(&�

$� YHUVmR� LQLFLDO� GR� 63(&�� FKDPDGD� 63(&���� HUD� FRPSRVWD� SRU� VHLV�
SURJUDPDV�HP�SRQWR� IOXWXDQWH�H�DSHQDV�TXDWUR�SURJUDPDV�GH� LQWHLURV��JHUDOPHQWH�
YROWDGRV�j�FRPSXWDomR�GH�Q~PHURV�HP�SRQWR�IOXWXDQWH�

2�DQR�GH������PDUFRX�D�LQFRUSRUDomR�GH�XP�QRYR�EHQFKPDUN��GHQRPLQDGR�
63(&����TXH�DSUHVHQWDYD�QRYRV�SURJUDPDV��VHQGR�TXH�R�PDWUL[����IRUD�HOLPLQDGR��
H� DLQGD� FDOFXODYD� GRLV� tQGLFHV� VHSDUDGRV�� R�63(&LQW� H�63(&SI�� UHVSHFWLYDPHQWH��
SDUD�SURJUDPDV�HP�SRQWR�IL[R�H�SRQWR�IOXWXDQWH��$OHP�GLVVR��R�63(&���LQFOXLX XPD�
PHGLGD�GHQRPLQDGD�63(&EDVH�TXH�QmR�SHUPLWLD�D�XWLOL]DomR�GH�FRPSLODGRUHV�FRP�
RSo}HV� HVSHFLILFDV�� 2� 63(&EDVH� p� D� PHGLGD� GH� GHVHPSHQKR� TXH� PDLV� VH�
DSUR[LPD�GD�YLYrQFLD�HP�DSOLFDo}HV�UHDLV�>�@�

(P� ������ KRXYH� PDLV� XPD� DWXDOL]DomR� GR� 63(&� TXH� DSUHVHQWDYD QRYRV�
SURJUDPDV�� WDQWR� LQWHLURV� TXDQWRV� HP� SRQWR�IOXWXDQWHV�� 7DPEpP� IRUDP�HOLPLQDGRV�
RXWURV� WDQWRV�� RX� SRU� GHIHLWR� GR� SURJUDPD� RX� SRU� QmR� PDLV� VDWLVID]HUHP� DRV�
UHTXLVLWRV�GR�GHVHPSHQKR�GHVGH�D�SULPHLUD�YHUVmR�>�@�

$� SDUWLU� GDt� FRQWLQXRX� D� LQFOXVmR� GH� QRYRV� FRQMXQWRV� GH� EHQFKPDUNV�� DOpP�
GRV� DQWHULRUHV� FXMR� DOYR� HUD� R� GHVHPSHQKR� GR� SURFHVVDGRU�� 2� EHQFKPDUN� 6'0�
�6\VWHP�'HYHORSPHQW�0XOWLWDVNLQJ�� FRPSUHHQGH� GRLV� SURJUDPDV� TXH� VmR� YHUV}HV�
VLQWpWLFDV� GH� FDUJD� GH� WUDEDOKR�� WtSLFRV� GH� DPELHQWH� GH� GHVHQYROYLPHQWR�� FRP�
HGLo}HV��FRPSLODo}HV��FRPDQGRV�GH�VLVWHPDV��2�EHQFKPDUN�6)6��6\VWHP�OHYHO�)LOH�
6HUYHU��p�XPD�FDUJD�GH�WUDEDOKR�VLQWpWLFD�SDUD�WHVWH�GH�GHVHPSHQKR�GH�XP�VHUYLGRU�
GH� DUTXLYRV�� $PERV� RV� EHQFKPDUN� LQFOXHP� FRPSRQHQWHV� GH� HQWUDGD�VDtGD� H�
VLVWHPD�RSHUDFLRQDO�HP�YH]�GH�WHVWDU�SURFHVVDGRUHV�

$�PDLV�UHFHQWH�DWXDOL]DomR�GR�63(&�UHFHEHX�R�QRPH�GH�8&3�����GD�63(&�
TXH� UHSUHVHQWD� R� FRQMXQWR� GH� SURJUDPDV�GH�EHQFKPDUN�PDLV� FRWDGR�GD�63(&��e�



��

XP� EHQFKPDUN� SDGURQL]DGR� SDUD� 8&3�� SURMHWDGR� SDUD� IRUQHFHU� XPD� PHGLGD�
FRPSDUDWLYD�GH�GHVHPSHQKR�QDV�iUHDV�PDLV�DPSODV�H�SUiWLFDV�GR�TXH�DTXHODV�TXH�
D�WHFQRORJLD�GH�KDUGZDUH�GH�KRMH�DEUDQJH�

2V� EHQFKPDUNV� 8&3����� GD� 63(&� IRUDP� GHVHQYROYLGRV� SDUD� DSOLFDo}HV�
UHDLV� GH� XVXiULRV�� (VVHV� EHQFKPDUNV�PHGHP� R� GHVHPSHQKR� GR� SURFHVVDGRU�� GD�
PHPyULD�H�GR�FRPSLODGRU�GR�VLVWHPD�WHVWDGR�

2� 8&3����� p� GLYLGLGR� HP� GRLV� FRQMXQWRV� SULQFLSDLV� GH� EHQFKPDUNV�� R�
63(&LQW�H�R�63(&IS��2�63(&LQW�PHGH�R�GHVHPSHQKR�GDV�RSHUDo}HV�DULWPpWLFDV�
FRP� LQWHLURV� GR� VLVWHPD� WHVWDGR�� 3URFHVVDPHQWR� GH� SDODYUDV�� FRPSUHVVmR� GH�
DUTXLYRV�� H�PDLO� H� GHVHPSHQKR� GH� GDWDEDVH� FRPSUHHQGHP� HVWD� FDWHJRULD�� 2�
63(&IS�PHGH�R�GHVHPSHQKR�GDV�RSHUDo}HV�GH�SRQWR�IOXWXDQWH�GR�VLVWHPD�WHVWDGR��
MRJRV� �'� H� SURFHVVDPHQWR� GH� iXGLR� VmR� H[HPSORV� GH� DSOLFDo}HV� GH� SRQWRV�
IOXWXDQWHV >�@�

8P�DVSHFWR�LPSRUWDQWH�GD�PHWRGRORJLD�XWLOL]DGD�SHOD�63(&�SDUD�GHVHQYROYHU�
R�8&3�����p D�SHUFHSomR�GH�TXH��FRP�DV�FRPSOH[DV�DSOLFDo}HV�TXH�VH�WHP�KRMH��p��
TXDVH�LPSRVVtYHO�H��PDLV�LPSRUWDQWH�DLQGD��I~WLO�VHSDUDU�R�GHVHPSHQKR�GD�8&3 GR�
VLVWHPD� GH� PHPyULD�� 3RU� H[HPSOR�� DV� DSOLFDo}HV� GR� 63(&IS� H� DV� FDUJDV� GH�
WUDEDOKR�DVVRFLDGDV�D�HVVDV�DSOLFDo}HV�WHQGHP�D�UHTXHUHU�JUDQGHV�TXDQWLGDGHV�GH�
PHPyULD�HP�DGLomR�D�XP�ERP�GHVHPSHQKR�FRPSXWDFLRQDO�FRP�SRQWRV�IOXWXDQWHV��
,VWR� QmR� p� XP� DFLGHQWH�� QHP� VH� GHYH� D� SHFXOLDULGDGHV� DVVRFLDGDV� jV� FDUJDV� GH�
WUDEDOKR�GR�63(&IS�

$V�PDLRULDV�GDV�DSOLFDo}HV�TXH�XWLOL]DP�SURFHVVDPHQWRV�GH�SRQWR�IOXWXDQWH�
QHFHVVLWDP�� SRU� QDWXUH]D�� WDQWR� XP� GH� ERP� SURFHVVDPHQWR� GH� SRQWRV�IOXWXDQWHV�
TXDQWR� GH� JUDQGHV� TXDQWLGDGHV� GH� PHPyULD�� e� HVWH� HTXLOtEULR� GHOLFDGR� QR�
FRPSRUWDPHQWR�GDV�DSOLFDo}HV�TXH�RV�EHQFKPDUNV�8&3�����SURFXUDP�H[SRU�>�@�
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� $WKORQ�[�3HQWLXP

2�REMHWLYR�GHVWH�FDStWXOR�p�UHSRUWDU�R�UHVXOWDGR�GH�XPD�DSOLFDomR�SUiWLFD��2�
WHVWH�FRQVLVWLX�HP�XPD�FRPSDUDomR�GH�GHVHPSHQKR�IHLWD�HQWUH�GRLV�FRPSXWDGRUHV�
GD�OLQKD�,%0�3&��XWLOL]DQGR�SURFHVVDGRUHV�GD�,QWHO�H�$0'��IDEULFDGRV�SRU�LQG~VWULDV�
FRQFRUUHQWHV�H�DPSODPHQWH�XWLOL]DGRV�QR�PHUFDGR�DWXDO�GH�FRPSXWDGRUHV�SHVVRDLV��
2V� SULQFLSDLV� FRPSDUDWLYRV� UHFDtUDP� SDUD� GRLV� FRQFRUUHQWHV� GLUHWRV� TXH� VmR�� R�
$WKORQ� ;3� ������� FRGLQRPH� 3DORPLQR� H� R� 3HQWLXP� �� ����� 0K]�� FRGLQRPH�
:LOODPHWWH��2XWURV�UHVXOWDGRV�WDPEpP�IRUDP�UHSRUWDGRV�SDUD�TXH�VH�SXGHVVH�ID]HU�
XPD�FRPSDUDomR�PDLV�SUHFLVD�HP�UHODomR�j�YHORFLGDGH�GH�SURFHVVDPHQWR�GD�8&3�
2V GRLV SURFHVVDGRUHV IRUDP� WUDWDGRV� FRPR�XPD� ³FDL[D�SUHWD´�� RX� VHMD�� RV� WHVWHV�
IRUDP� UHDOL]DGRV� HQFDSVXODQGR� DV� IXQo}HV� GH� SURFHVVDPHQWR� H� VLPSOHVPHQWH�
FRQVWDWDQGR D�DUTXLWHWXUD�TXH�SRVVXL�R�PHQRU�WHPSR�GH�H[HFXomR�SHUDQWH�RV�YiULRV�
PyGXORV�GHVHQYROYLGRV HP�XP�SURJUDPD�EHQFKPDUN SDUD�HVWH�ILP�

1R�H[SHULPHQWR�IRUDP�XWLOL]DGRV�GRLV�SURJUDPDV�EHQFKPDUNV��2�6LV6RIWZDUH�
6DQGUD� ����� TXH� LPSOHPHQWD� R� ZKHWVWRQH� H� R� GKU\VWRQH� �YHU� DQH[R� $�� H� XP�
SHTXHQR� VRIWZDUH� R� :LQ%HQFK*/&� GHVHQYROYLGR� HVSHFLDOPHQWH� SDUD� WHVWDU� DV�
KDELOLGDGHV�GD�&38�QR�TXH�VH�UHIHUH�j�DULWPpWLFD�GH�LQWHLURV�H�SRQWR�IOXWXDQWH��DOpP�
GH�RXWURV�PyGXORV�TXH� UHDOL]DP� URWLQDV�FRPXPHQWH�XVDGDV�HP�GLYHUVDV�iUHDV�GH�
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DSOLFDomR� FLHQWtILFD�� 1R� 6DQGUD� ����� R� ZKHWVWRQH� PHGH� R� GHVHPSHQKR� GR�
SURFHVVDGRU� QR� TXH VH� UHIHUH� D� RSHUDo}HV� GH� SRQWRV� IOXWXDQWHV�� HQTXDQWR� R�
GKU\VWRQH� PHGH� R� GHVHPSHQKR� QR� TXH� VH� UHIHUH� D� RSHUDo}HV� FRP� LQWHLURV� H�
PDQLSXODo}HV�GH�VWULQJV�

$R�VH�FRPSDUDU�GXDV�DUTXLWHWXUDV�GLIHUHQWHV�p�LPSRUWDQWH�UHVVDOWDU�TXH�FRP�D�
WHFQRORJLD�SUHVHQWH�D�SDUWLU�GR�$WKORQ�;3��D�$0'�YROWRX�D�XWLOL]DU�D�QRPHQFODWXUD�35�
�3HUIRUPDQFH�5HIHUHQFH��� TXH� LQGLFD�D� YHORFLGDGH�GR�SURFHVVDGRU�QmR�DWUDYpV�GR�
VHX�FORFN�UHDO H�VLP�DWUDYpV�GR�GHVHPSHQKR�GR�VHX�SURFHVVDGRU�FRPSDUDGR�D�XP�
SURFHVVDGRU�HTXLYDOHQWH�GD� ,QWHO >��@� ,VVR�TXHU�GL]HU�TXH�R�$WKORQ�;3�������TXH�
WUDEDOKD�D�����0K]�RX�����0K]�p�R�SURFHVVDGRU�FRP�GHVHPSHQKR�HTXLYDOHQWH�D�
GH� XP� 3HQWLXP� �� GH� ���*K]�� $� WDEHOD �� DEDL[R� ID]� XP� FRPSDUDWLYR� HQWUH� RV�
SURFHVVDGRUHV�GD�$0'�H�,QWHO�VHJXQGR�R�tQGLFH�UHIHUrQFLD�GH�SHUIRUPDQFH��35���
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DWXDO��0+]�
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3URFHVVDGRU 9HORFLGDGH
DWXDO��0+]�

ËQGLFH�GH
3HUIRUPDQFH

�35�
&RPSHWLGRU

$WKORQ�;3������ ���� ��[��� ����� 3HQWLXP������*+]�RX�
3HQWLXP�,,,����*+]

$WKORQ�;3������ ���� ��[��� ����� 3HQWLXP������*+]
7DEHOD����ËQGLFHV GH�3HUIRUPDQFH�5HIHUHQFH��35� GD�$0' SDUD�
FRPSDUDomR FRP� SURFHVVDGRUHV�,QWHO HTXLYDOHQWHV >��@�

��� 3URJUDPD�'HVHQYROYLGR�� :LQ%HQFK*/&
)RL� FULDGR� XP� SHTXHQR� VRIWZDUH� EHQFKPDUN� SDUD� SRGHU� PHGLU� R� WHPSR� GH�

H[HFXomR� GH� IXQo}HV� TXH� XWLOL]DP� DULWPpWLFD� GH� LQWHLUR� H� SRQWR� IOXWXDQWH�� 2�
SURJUDPD� p� FRPSRVWR� SRU� QRYH�PyGXORV�� WHQGR� FDGD� XP� XPD� IXQomR� HVSHFtILFD��
7RGRV�RV�WLSRV�GH�YDULiYHLV�IRUDP�XWLOL]DGDV��GHVGH�R�LQWHLUR�VLPSOHV�DWp�R�LQWHLUR�GH�
���ELWV�H�DV�YDULiYHLV�GR�WLSR�SRQWR�IOXWXDQWH��UHDO��GXSOD��HVWHQGLGD�H�FRPS��$OpP�GD�
XWLOL]DomR�GH�PDWUL]HV��IXQo}HV�WULJRQRPpWULFDV�H�DULWPpWLFDV��$�PpWULFD�XWLOL]DGD�IRL�R�
Wempo de execução medido em minutos:segundos:milésimos de 

segundo e depois convertido para milésimos de segundo, para uma 

maior precisão. O relatório gerado inclui a medida parcial das 

operações de inteiros e ponto flutuante. O tempo de cada função 

é reportado separado e o tempo total serve para a comparação

dos resultados obtidos entre os diferentes processadores. O 

programa pode ser considerado um benchmark do tipo híbrido,

sendo os dois primeiros módulos do tipo sintético, ou seja, não 

executam computação útil, só exercitam as habilidades da UCP

com cálculos. Os módulos restantes podem ser considerados do 

tipo algoritmo, pois executam computação útil e testam as

habilidades do processador com cálculos aritméticos de inteiro 

e ponto flutuante comumente usados na computação científica.

2�GHVHPSHQKR�JOREDO�QmR�p�DYDOLDGR��SRLV�D�LQIOXrQFLD�GRV�GHPDLV�KDUGZDUHV�
H� SHULIpULFRV� QmR� p FRQVLGHUDGD� GLUHWDPHQWH� QRV� WHVWHV�� XPD� YH]� TXH� R� IRFR� GDV�
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RSHUDo}HV�HVWi�QR�SURFHVVDGRU��8&3����$VVLP�D�SODFD�GH�YtGHR�H�R�GLVFR�UtJLGR��SRU�
H[HPSOR�� WHP� XPD� LQIOXrQFLD� PtQLPD� QR� SURFHVVR� GH� WHVWHV�� 3RUpP� R� VLVWHPD�
JOREDO�� FRQVLGHUDQGR� D� SODFD� PmH�� DV� PHPyULDV� SULQFLSDLV�� D� YHORFLGDGH� GR�
EDUUDPHQWR�H[WHUQR�H�RXWURV�IDWRUHV��DIHWD�FRQVLGHUDYHOPHQWH�R�UHVXOWDGR�

$V�FDUDFWHUtVWLFDV� WpFQLFDV�GRV�FRPSXWDGRUHV�HP�TXHVWmR��FRPR�R�QRPH��D�
IDPtOLD��R�FORFN��D�YHORFLGDGH�GR�EDUUDPHQWR�H[WHUQR�� IRUDP�UHSRUWDGRV�SHOR�&38]
�YHU� DQH[R� %�� HP� XP� DUTXLYR� KWPO�� $� OLQJXDJHP� XWLOL]DGD� SDUD� SURGX]LU� R�
:LQ%HQFK*/& IRL� R� %RUODQG� 'HOSKL� YHUVmR� �� (QWHUSULVH� H� QmR� IRUDP� IHLWDV�
RWLPL]Do}HV�GH�FRPSLODomR��LVVR�SDUD�TXH��RV�UHVXOWDGRV�IRVVHP�R�PDLV�ILHO�SRVVtYHO�
HP� DPEDV� DV� SODWDIRUPDV�� ,QWHO� H� $0'�� 2� VLVWHPD� RSHUDFLRQDO� XWLOL]DGR� SDUD�
FRPSLODomR�FRP�R�'HOSKL� IRL�R�0LFURVRIW�:LQGRZV�;3�:RUNVWDWLRQ� �%XLOG��������2�
SURJUDPD� p� FRPSDWtYHO� FRP� ,%0�3&� H� URGD� HP� VLVWHPDV� RSHUDFLRQDLV� :LQGRZV�
���0(�17������;3�� 2V� WHVWHV� IRUDP� IHLWRV� HP� GLYHUVDV� PiTXLQDV�� GHVGH� XP�
3HQWLXP����0K]�DWp�XP�$WKORQ�;3�������RSHUDQGR�D�����0K]��

$QWHV�GD�UHDOL]DomR�GR�WHVWH�QDV�PiTXLQDV��IRUDP�REVHUYDGRV�GHWHUPLQDGRV�
IDWRUHV�TXH� LQIOXHQFLDP�QR� WHPSR�GH�H[HFXomR��2V�SULQFLSDLV�FXLGDGRV�SHUFHELGRV�
SDUD�TXH�RV�UHVXOWDGRV�IRVVHP�R�PDLV�FRQILiYHO�SRVVtYHO�IRUDP�

x 2 VLVWHPD�RSHUDFLRQDO�HVWDYD�UHFpP�LQLFLDGR�
x )RUDP�GHVDELOLWDGRV�SURJUDPDV�URGDQGR�HP�VHJXQGR�SODQR�FRPR�DQWL�YtUXV�

H�VLPLODUHV�
x 6RPHQWH�D�DSOLFDomR�GHVHQYROYLGD�HVWDYD�VHQGR�H[HFXWDGD�
x 2 SURFHVVDGRU� ILFRX� RFXSDGR� HP� FHUFD� GH� ���� GH� VHX� WHPSR� GH�

SURFHVVDPHQWR�FRP�R�SURJUDPD��GXUDQWH�VXD�H[HFXomR�
x 2V�WHVWHV�VmR�UHSHWLGRV�WUrV�YH]HV�H�R�PHQRU�WHPSR�HQWUH�DV�WUrV�H[HFXo}HV�

p�FRQVLGHUDGR�
x 2 :LQ%HQFK*/& WHP� XPD� SULRULGDGH� DOWD� GH� H[HFXomR� QR� � VLVWHPD�

RSHUDFLRQDO� H� H[HFXWD� XPD� IXQomR� SRU� YH]�� VHP� FRQFRUUrQFLD� HQWUH� RV�
SURFHVVRV�LQWHUQRV�
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��� 0yGXOR�$ULWPpWLFD�GH�,QWHLURV
1HVWH�PyGXOR�IRUDP�FRQVWUXtGDV�TXDWUR�IXQo}HV�TXH�H[SORUDP�DV�RSHUDo}HV�

EiVLFDV�� VRPD�� VXEWUDomR�� PXOWLSOLFDomR� H� GLYLVmR� GH� LQWHLURV�� 8PD� FRQVWDQWH� GH�
FRQWUROH� IRL� XVDGD�SDUD� FDOLEUDU�RV� ODoRV�GRV� WHVWHV�GH� LQWHLURV��HVVD�FRQVWDQWH� IRL�
LQLFLDGD� QD� YHUVmR� ILQDO� YDOHQGR� ��������� � (P� FDGD� LWHUDomR� XP� YHWRU� GH� ���
SRVLo}HV�GH�LQWHLURV�p�SHUFRUULGR�H�SUHHQFKLGR�FRP�XP�Q~PHUR�LQWHLUR�DOHDWyULR��ORJR�
DSyV��QD�SUy[LPD�LQVWUXomR��XPD�YDULiYHO�VRPD�GR�WLSR�LQWHLUR����YDL DFXPXODQGR�R�
YDORU� GD� SRVLomR� FRUUHQWH� GR� YHWRU�� (VWH� SURFHGLPHQWR� p� DSOLFDGR� SDUD� DV� TXDWUR�
IXQo}HV�� VHSDUDGDPHQWH�� FDGD� XPD� XWLOL]DQGR� XP� RSHUDGRU� GLIHUHQWH� �����
��� 3DUD�
GLYLVmR�GH�LQWHLURV�IRL�XWLOL]DGR�R�RSHUDGRU�GLY��2�WHPSR�HQWmR�IRL�PHGLGR��SDUD�FDGD�
IXQomR�� GR� LQVWDQWH� HP� TXH� VH� HQWUD� QR� ODoR� SULQFLSDO� DWp� H[HFXWDU� WRGDV� DV�
LWHUDo}HV� FRQWURODGDV� SHOD� FRQVWDQWH� GH� FRQWUROH�� 6mR� UHSRUWDGRV� HQWmR� TXDWUR�
WHPSRV�GLVWLQWRV�XP SDUD�FDGD�RSHUDGRU��PDLV�R�WHPSR�SDUFLDO�GR�PyGXOR�DULWPpWLFD�
GH�LQWHLURV�

��� 0yGXOR�$ULWPpWLFD�GH�3RQWR�)OXWXDQWH
1HVWH� PyGXOR� DV� RSHUDo}HV� EiVLFDV� IRUDP� XVDGDV HP� TXDWUR� IXQo}HV�

H[SORUDQGR� RV� RSHUDGRUHV� GH� VRPD�� VXEWUDomR�� PXOWLSOLFDomR� H� GLYLVmR� GH� SRQWR�
IOXWXDQWH�� 8PD� FRQVWDQWH� IRL� GHFODUDGD� SDUD� FRQWURODU� R� WDPDQKR� GRV� ODoRV� GRV�
WHVWHV�GH�SRQWR�IOXWXDQWH�H IRL�HVFROKLGR�R�PHVPR�YDORU�SDUD�D�FRQVWDQWH�GH�FRQWUROH�
GH� LQWHLURV�� ��������� (VVD� HVFROKD� SDGURQL]D� RV� WHVWHV�� XPD� YH]� TXH� RV� GRLV�
PyGXORV�� GH� LQWHLURV� H� GH� SRQWR� IOXWXDQWH�� WUDEDOKDP� FRP� R� PHVPR Q~PHUR� GH�
LWHUDo}HV�� 4XDQWR� PDLRU� R� Q~PHUR� GHVVD� FRQVWDQWH� PDLRU� VHUi� R� WHPSR� GH�
H[HFXomR��(P�FDGD�LWHUDomR�XP�YHWRU GH���� SRVLo}HV HP SRQWR�IOXWXDQWH�HVWHQGLGR�
����� [� ��A������������ [� ��A������ p� SHUFRUULGR H� SUHHQFKLGR FRP� XP� Q~PHUR�
IUDFLRQiULR�DOHDWyULR��VHJXLQGR�SHOD�SUy[LPD�LQVWUXomR�HP�TXH�XPD�YDULiYHO�VRPD�GR�
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WLSR�FRPS����A���������A�������YDL�DFXPXODQGR�R�YDORU�GD�SRVLomR�FRUUHQWH�GR�YHWRU��
XWLOL]DQGR�XP�GRV�TXDWUR�RSHUDGRUHV�EiVLFRV�����������
��DWp�FKHJDU�QD�~OWLPD�LWHUDomR��
TXH�p�D�GH����������2 SURFHVVR�VH�DSOLFD�SDUD�DV�TXDWUR�IXQo}HV��2�WHPSR�HQWmR�
IRL� PHGLGR�� SDUD� FDGD� IXQomR� GR� LQVWDQWH� HP� TXH� VH� HQWUD� QR� ODoR� SULQFLSDO� DWp�
H[HFXWDU�WRGDV�DV�LWHUDo}HV�FRQWURODGDV�SHOD�FRQVWDQWH�GH�FRQWUROH� 6mR�
UHSRUWDGRV�HQWmR�TXDWURV� WHPSRV�GLVWLQWRV�� XP�SDUD� FDGD�RSHUDGRU��PDLV�R� WHPSR�
SDUFLDO�GR�PyGXOR�DULWPpWLFD�GH�SRQWR�IOXWXDQWH�

��� 0yGXORV�$GLFLRQDLV
)RUDP� LPSOHPHQWDGRV� PDLV� VHWH� PyGXORV� TXH� H[SORUDP� DV� KDELOLGDGHV� GR�

SURFHVVDGRU� XWLOL]DQGR� DOJRULWPRV� QHFHVViULRV� QDV� PDLV� GLYHUVDV� iUHDV� GD�
FRPSXWDomR�

����� ,PDJHP��0HGLDQD �[��

8WLOL]D�DULWPpWLFD�GH� LQWHLURV�H�p�XP�DOJRULWPR�FOiVVLFR�SDUD�PDQLSXODomR�GH�
LPDJHQV��(OH�SHUFRUUH�FDGD�SL[HO�GH�XPD�LPDJHP����[����GH���ELW�GH�FRU��2�WHPSR�
p�PHGLGR�QR�LQVWDQWH�GD�SULPHLUD�LWHUDomR�DWp�R�~OWLPR�SL[HO�GD�LPDJHP�

,QWURGX]LGR�SRU�7XNH\�QD�GpFDGD�GH�����HVWH�ILOWUR FDOFXOD�R�YDORU�PHGLDQR�GRV�
HOHPHQWRV� GD� PiVFDUD� RUGHQDGRV� FXMR� UHVXOWDGR� VHUi� DSOLFDGR� VREUH� R� SL[HO� GD�
LPDJHP� RULJLQDO�� 3RVVXL� XPD� WHQGrQFLD� GH� ³FRQVROLGDU� UHJL}HV� GH� PHVPD�
LQWHQVLGDGH´��PDV�DSUHVHQWD�XP�ERP� UHVXOWDGR�YLVXDO� VXDYL]DQGR�GLVFUHWDPHQWH�D�
LPDJHP��>��@�
����� 1~PHURV�3ULPRV

2 DOJRULWPR� SURFXUD� SRU� Q~PHURV� SULPRV� HQWUH� XP� LQWHUYDOR� QXPpULFR��
FRQWDQGR�TXDQWRV�Q~PHURV�SULPRV�H[LVWHP�QHVWH�LQWHUYDOR��2�LQWHUYDOR�HVFROKLGR�IRL�
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HQWUH���H�����������(VWD� IXQomR�XWLOL]D�H[FOXVLYDPHQWH�FiOFXORV�FRP�DULWPpWLFD�GH�
LQWHLURV� >��@

����� 1~PHURV�&RPSOH[RV

8WLOL]D� XPD� FODVVH� GH� Q~PHURV� FRPSOH[RV� (VWH� FRQMXQWR� QXPpULFR� SRVVXL�
GXDV�SDUWHV�GR�WLSR�SRQWR�IOXWXDQWH�GRXEOH������[���A�����������[���A������8PD�SDUWH�
UHDO�H�RXWUD� LPDJLQiULD��2V�Q~PHURV�FRPSOH[RV�VmR�PXLWR�XWLOL]DGRV�HP�DSOLFDo}HV�
FLHQWtILFDV�� FRPR� D� FRQVWUXomR� GH� IUDFWDLV�� FRQVWUXomR� GH� FLUFXLWRV� PRQRIiVLFRV��
FLUFXLWR�HP� IDVH� WLSR�5�&��FLUFXLWRV�HP�VpULH� WLSR�5�� /�± & >��@��)RUDP�GHFODUDGDV�
WUrV�YDULiYHLV�GRXEOH��(VVDV�YDULiYHLV�VmR�HQYLDGDV�FRPR�SDUkPHWURV�SDUD�IXQo}HV�
FRV��VHQR��DUFRFRWDQJHQWH�H�RXWUDV��HVSHFLDOPHQWH�HVFULWDV�SDUD�PDQLSXODU Q~PHURV�
FRPSOH[RV��8P� ODoR�FRP�������� LWHUDo}HV�H[HFXWD�DV� IXQo}HV�TXH�VmR�XWLOL]DGDV�
SDUD�H[SORUDU�DR�Pi[LPR�RV�FiOFXORV�FRP�SRQWR�IOXWXDQWH�

����� (OLPLQDomR�GH�*DXVV

(VWH� PyGXOR� LPSOHPHQWD� D� UHVROXomR� GH� HTXDo}HV� OLQHDUHV� XWLOL]DQGR� R�
PpWRGR� GH� *DXVV�� TXH� p� XP� PpWRGR� QXPpULFR� SDUD� UHVROXomR� GH� VLVWHPDV� GH�
HTXDo}HV� OLQHDUHV�TXH�VH�EDVHLD�QD�PDQLSXODomR�GDV�HTXDo}HV�GR�VLVWHPD� OLQHDU�
RULJLQDO� GH� PRGR� D� WUDQVIRUPi�OR� HP� XP� VLVWHPD� HTXLYDOHQWH� FXMD� PDWUL]� GRV�
FRHILFLHQWHV�p�WULDQJXODU�VXSHULRU�RX�LQIHULRU��>��@

(VWH� SURFHVVR� p� GH� JUDQGH� LPSRUWkQFLD�� SRLV� UHVROYH� GH� PDQHLUD� VLPSOHV�
TXDOTXHU�VLVWHPD�GH�HTXDomR�OLQHDU�SODXVtYHO�GH�UHVROXomR��H�VLVWHPDV�GH�HTXDo}HV�
OLQHDUHV�HVWmR�SUHVHQWHV�QRV�PDLV�GLYHUVRV�VHJXLPHQWRV��WDLV�FRPR��QD�HQJHQKDULD�
HOpWULFD�SDUD�UHVROXomR�GH�FLUFXLWRV�HOpWULFRV��QD�HQJHQKDULD�PHFkQLFD�HP�VLVWHPDV�
GH�YLJDV�H�HP�TXDOTXHU�RXWUR� OXJDU�RQGH�XP�VLVWHPD�GH�HTXDo}HV� OLQHDUHV�SRVVD�
VHU� FDUDFWHUL]DGR�� )RL� XWLOL]DGD� XPD� PDWUL]� ���[���� GH� YDORUHV� UHDLV� ����� [� ��A�
����������[���A�����H�H[HFXWDGR�R�PpWRGR�GH�UHVROXomR�GH�*DXVV�TXH�p�FRPSRVWR�
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GH� TXDWUR� IXQo}HV� EiVLFDV�� 6mR� UHVROYLGRV� ���� VLVWHPDV� OLQHDUHV� GLIHUHQWHV�� (VWH�
WHVWH�XWLOL]D�D�DULWPpWLFD�GH�SRQWR�IOXWXDQWH�

����� ,QYHUVmR�GH�0DWUL]

$� LQYHUVmR� GH� PDWUL]� p� PXLWR� XWLOL]DGD� HP� FiOFXORV� GH� HQJHQKDULD� FLYLO� H�
FiOFXORV�FLHQWtILFRV��$�PDWUL]�LQYHUVD�GH�XPD�PDWUL]�;���p�D�PDWUL]�;�� ��WDO�TXH�;�
 ;��

 �;�� 
 ;� �,Q ��RQGH�,Q�p�D�PDWUL]�LGHQWLGDGH�GH�RUGHP�Q��>��@

(VWH�PyGXOR� LQYHUWH�XPD�PDWUL]����[����GH�SRQWR�IOXWXDQWH�HVWHQGLGR�������
YH]HV��8WLOL]D�H[FOXVLYDPHQWH�DULWPpWLFD�GH�SRQWR�IOXWXDQWH�

����� )UDFWDO�GH�0DQGHOEURW

2V� IUDFWDLV� VmR� REMHWRV� PDWHPiWLFRV� TXH� SRVVXHP� XPD� HVWUXWXUD�
H[WUHPDPHQWH�GHWDOKDGD��QmR� LPSRUWD�R�TXmR�GH�SHUWR�YRFr�RV�ROKH��RX�TXDQWR�RV�
DPSOLH��3DUD�R�WHVWH�IRL�XWLOL]DGR�R�FRQMXQWR�GH�0DQGHOEURW��TXH�UHSUHVHQWD�XP�QLQKR�
H[WUHPDPHQWH� GHWDOKDGR� GH� EDtDV� GHQWUR� GH� EDtDV�� $� LPDJHP� p GHVHQKDGD��
XWLOL]DQGR� PLOK}HV� GH� FiOFXORV� HP� SRQWR� IOXWXDQWH� HVWHQGLGR�� SORWDQGR� XP� SL[HO� D�
FDGD�LWHUDomR���(VWD�ILJXUD�UHSUHVHQWD�XP�FRQMXQWR�TXH�-DPHV�*OHLFN�FKDPRX�GH�³R�
PDLV�FRPSOH[R�REMHWR�GD�PDWHPiWLFD´�>��@� 8WLOL]D�DULWPpWLFD�GH�SRQWR�IOXWXDQWH�



��

��� 5HVXOWDGRV

2�WHPSR�WRWDO�GRV�QRYH�PyGXORV�p�UHSRUWDGR�HP�XP�DUTXLYR�WH[WR�FKDPDGR�
UHODWyULR�W[W��2� WHPSR� WRWDO� UHSRUWDGR�SRGH�VRIUHU�XPD�YDULDomR�GH�PDLV�RX�PHQRV
���� HVWH� p� R� YDORU� GD� PDUJHP� GH� HUUR� FRQVLGHUDQGR� GLYHUVDV� VLWXDo}HV� FRPR� D�
LQIOXrQFLD�GR�VLVWHPD�RSHUDFLRQDO��SURJUDPDV� URGDQGR�HP�VHJXQGR�SODQR��HWF� 8P�
RXWUR�DUTXLYR�GHQRPLQDGR�&SX,QIR�KWPO�p�FULDGR�SHOR�SURJUDPD�&38=�SDUD� UHODWDU�
DV�FDUDFWHUtVWLFDV�WpFQLFDV�GR�FRPSXWDGRU�HP�TXHVWmR�

$� LQIOXrQFLD� GR� VLVWHPD� RSHUDFLRQDO� QmR� IRL� GHWHUPLQDQWH� QRV� WHVWHV� H� R
SURJUDPD� WHYH� XPD� YDULDomR� GH� QR� Pi[LPR� GRLV� VHJXQGRV� HQWUH� RV� GLYHUVRV�
VLVWHPDV�RSHUDFLRQDLV�WHVWDGRV��
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����� &RQILJXUDomR�GRV�FRPSXWDGRUHV�XWLOL]DGRV�QR�WHVWH

$�WDEHOD���PRVWUD�D�FRQILJXUDomR�GRV�GRLV�SULQFLSDLV�FRPSXWDGRUHV�DYDOLDGRV�
QRV� WHVWHV�� e� LPSRUWDQWH� QRWDU� QD� WDEHOD� �� TXH� DPEDV� DV� PiTXLQDV� SRVVXHP�
FRQILJXUDo}HV�HTXLYDOHQWHV��SODFD�PmH�GH�DOWR�GHVHPSHQKR�H�HVWDYDP�H[HFXWDQGR�
R�PHVPR�VLVWHPD�RSHUDFLRQDO��

&RPSRQHQWH�3HULIpULFRV $WKORQ 3HQWLXP��
1��GH�&38¶V � �
&RGLQRPH 3DORPLQR :LOODPHWWH

(VSHFLILFDomR $0'�$WKORQ�WP��;3�
�����

,QWHO�5��3HQWLXP�5����&38�
����0+]

&RQMXQWR�GH�LQVWUXo}HV�
VXSRUWDGDV

00;��([WHQGHG�00;��
�'1RZ���([WHQGHG�
�'1RZ���66(

00;��66(��66(�

9HORFLGDGH�GH�FORFN �����0+] �����0+]
0XOWLSOLFDGRU�GH�FORFN �� ��

3ODFD�0mH $VXV�$�1��� ,QWHO�'���*%
&DFKH�3ULPiULD�/� ����.E �.E

&DFKH�6HFXQGiULD�/� ����.E ���.E
9HORFLGDGH�GD�FDFKH

VHFXQGiULD�/� 7RWDO�± �����0K] 7RWDO�± �����0K]

0HPyULD ����0%�''5
����0K]

���0%�5'5DP
����0K]

6LVWHPD�2SHUDFLRQDO 0LFURVRIW�:LQGRZV�;3�
:RUNVWDWLRQ
�%XLOG������

0LFURVRIW�:LQGRZV�;3�
:RUNVWDWLRQ��%XLOG������

7DEHOD ���&RQILJXUDomR�GRV�GRLV��SULQFLSDLV�FRPSXWDGRUHV�XWLOL]DGRV�QR�WHVWH�
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����� 5HVXOWDGRV�UHSRUWDGRV�SHOR�SURJUDPD�:LQ%HQFK*/&

$SyV� D� H[HFXomR� GR� SURJUDPD�:LQ%HQFK*/& QRV� FRPSXWDGRUHV� GH� WHVWH��
IRUDP�REWLGRV�RV�VHJXLQWHV�UHVXOWDGRV TXH�HVWmR�UHSRUWDGRV�QD�WDEHOD���

7LSR�GH�7HVWH $WKORQ 3HQWLXP
7HPSR��P�V�PV�

,QWHLURV
6RPD ��������� ���������
6XEWUDomR ��������� ���������
0XOWLSOLFDomR ��������� ���������
'LYLVmR ��������� ���������
3DUFLDO�,QWHLURV ��������� ���������
3RQWR�)OXWXDQWH
6RPD ��������� ���������
6XEWUDomR ��������� ���������
0XOWLSOLFDomR ��������� ���������
'LYLVmR ��������� ���������
3DUFLDO�3RQWR�)OXWXDQWH ��������� ���������
,PDJHP��PpGLD��[�� ��������� ���������
1~PHURV�3ULPRV ��������� ���������
1~PHURV�&RPSOH[RV ��������� ���������
(OLPLQDomR�GH�*DXVV ��������� ���������
,QYHUVmR�GH�0DWUL]�3) ��������� ���������
)UDFWDO ��������� ���������

7HPSR�7RWDO ��������� ���������
7DEHOD ���7HPSR�GH�H[HFXomR�GRV�QRYH�PyGXORV�GR�SURJUDPD

2V� WHVWHV� GH� GHVHPSHQKR� IRUDP� H[HFXWDGRV� HP� PLFURFRPSXWDGRUHV� GH�
XVXiULRV�FRP�R�LQWXLWR�GH�HTXLSDUDU�DV�FRQILJXUDo}HV�GHVWHV�PLFURFRPSXWDGRUHV��2�
XWLOLWiULR�*HUHQFLDGRU�GH�7DUHIDV�GR�:LQGRZV�;3�IRL�XVDGR�SDUD�FRQILUPDU�R�WHPSR�
GH� SURFHVVDPHQWR� JDVWR� QD� H[HFXomR� GR� SURJUDPD� %HQFK0DUN�� TXH� IRL� GH� �����
(VVD�p�D�SRUFHQWDJHP�HP�TXH�R�SURFHVVDGRU�ILFD�RFXSDGR�HQTXDQWR�R�SURJUDPD�p�
H[HFXWDGR�



��

'H�DFRUGR�FRP�D�WDEHOD����R SURFHVVDGRU�$WKORQ�;3�������VH�PRVWURX�PDLV�
UiSLGR� TXH� VHX� FRQFRUUHQWH� 3HQWLXP� �� ����0K]� HP� DSUR[LPDGDPHQWH� ����� LVVR�
FRQVLGHUDQGR�FiOFXORV�TXH�HQYROYHP�DULWPpWLFD GH�LQWHLURV�H�SRQWR�IOXWXDQWH�

e� LPSRUWDQWH� REVHUYDU� WDPEpP� TXH� R� PyGXOR� GH� DULWPpWLFD� GH� LQWHLURV� IRL�
DSUR[LPDGDPHQWH� ���� PDLV� UiSLGR� QR� $WKORQ�� SRGHQGR� VHU� FRQVLGHUDGR� XPD�
GLIHUHQoD� VLJQLILFDQWH�� SRLV� D� PDLRULD� GH� SURJUDPDV� FRPHUFLDLV� FRPR� (GLWRUHV� GH�
7H[WR��1DYHJDGRUHV�GH�,QWHUQHW�H�RXWURV�XWLOL]DP�TXDVH�TXH�H[FOXVLYDPHQWH�FiOFXORV�
FRP�LQWHLURV��$�XQLGDGH�GH�3RQWR�)OXWXDQWH��)38��VH�PRVWURX�FRP�XP�GHVHPSHQKR�
HTXLOLEUDGR��VHQGR�R�$WKORQ�PDLV�UiSLGR�HP�FHUFD�GH������LVVR�SRGH�VHU�REVHUYDGR�
QR�JUiILFR���

7HPSR�GH�([HFXomR�GR�%HQFK0DUN

�����
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3HQWLXP������*K] $WKORQ;3������
0LOLVVHJXQGRV

*UiILFR����7HPSR�GH�H[HFXomR�GRV�FRPSXWDGRUHV�WHVWDGRV��$WKORQ�H�3HQWLXP



��

1D WDEHOD ���IRL�UHSRUWDGR�R�WHPSR�GH�YiULRV�FRPSXWDGRUHV�FRPSDUDQGR�
YiULRV�SURFHVVDGRUHV�H�R�WHPSR�GH�H[HFXomR�WRWDO�GRV�PyGXORV�GR�SURJUDPD�
:LQ%HQFK*/&�

3URFHVVDGRU 7HPSR��P�V�PV� 7HPSR��PV�
$0'
$0'�'XURQ�����0K] ��������� ������
$0'�$WKORQ����� 0K] ��������� ������
$WKORQ�;3������������0K] ��������� �����
$WKORQ�;3������ �����0K] ��������� �����
$WKORQ�;3������ �����0K] ��������� �����
$WKORQ�;3������ �����0K] ��������� �����
$WKORQ�;3������ �����0K] ��������� �����
,QWHO
3HQWLXP���� ��������� �������
3HQWLXP����00; ��������� ������
3HQWLXP�,,���� ��������� ������
3HQWLXP�,,,���� ��������� ������
3HQWLXP�,,,���� ��������� ������
3HQWLXP������� 0K] ��������� ������
3HQWLXP�� �����0K] ��������� �����

7DEHOD �� 5HVXOWDGRV�UHSRUWDGRV�SHOR�SURJUDPD
%HQFK0DUN SDUD�GLYHUVRV�SURFHVVDGRUHV

$ WDEHOD � SRGH�VHU�XVDGD�FRPR�UHIHUrQFLD�SDUD�WHVWHV�UHDOL]DGRV�QD�PiTXLQD�
GR�XVXiULR�VHQGR�TXH�IRUDP�WRPDGRV�RV�PHVPRV�FXLGDGRV�HP�UHODomR�DR�WHVWH�GDV�
PiTXLQDV�SULQFLSDLV��SRU�LVVR�RV�UHVXOWDGRV�DSUHVHQWDP�XPD�SUHFLVmR�EHP�SUy[LPD��
HP�WHPSR�GH�H[HFXomR��FRPSDUDQGR�VLVWHPDV�VLPLODUHV�



��

2�PHQRU�WHPSR�IRL�DOFDQoDGR�SRU XP�$WKORQ�;3��������URGDQGR�D�����0K]�
FRP� EDUUDPHQWR� H[WHUQR� GH� ���0K]� ��[������ FDFKH� /�� GH� ���.E� RSHUDQGR� QD�
YHORFLGDGH�GR�UHOyJLR�H����0%�''5�6'5$0�GH����0K]�

2�JUiILFR��� WUD]�RV� UHVXOWDGRV�GRV�GLYHUVRV� WHVWHV� UHDOL]DGRV�SHOR�SURJUDPD�
:LQ%HQFK*/&��PHGLGRV�HP�PLOpVLPRV�GH�VHJXQGRV�

7HPSR�GH�([HFXomR
GR�SURJUDPD�:LQ%HQFK*/&�

������
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�����
�����

�����

3HQWLXP�,,����
$0'�'XURQ����
3HQWLXP�,,,����

$0'�$WKORQ�����
3HQWLXP�������
3HQWLXP�������
$WKORQ;3������
$WKORQ;3������
$WKORQ;3������

0LOL6HJXQGRV

*UiILFR����'LYHUVRV�FRPSXWDGRUHV�WHVWDGRV�SHOR�SURJUDPD�%HQFK0DUN

2� GHVHPSHQKR� GRV� SURFHVVDGRUHV� DWXDLV� SRGHP� VHU� PHGLGRV� H� GHSRLV�
FRPSDUDGRV� FRP� RV� JUiILFRV� � H� � H� FRP� D� WDEHOD� ��� 3DUD� VLVWHPDV� VLPLODUHV�
�PHVPR�SURFHVVDGRU��R�UHVXOWDGR�GRV�WHVWHV�WHP�TXH�VH�DSUR[LPDU GHVWHV�tQGLFHV��



��

FDVR�FRQWUiULR��SRGH�HVWDU�DFRQWHFHQGR�DOJXP�SUREOHPD�GH�FRQILJXUDomR�RX�DOJXP�
JDUJDOR�QR�VLVWHPD�

'HVHPSHQKR�UHSRUWDGR�SHOR�SURJUDPD�:LQ%HQFK*/&�
HP�PLOpVLPRV�GH�VHJXQGR�SDUD�GLYHUVRV�SURFHVVDGRUHV�
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*UiILFR�� ��'HVHPSHQKR�GH�GLYHUVRV�SURFHVVDGRUHV�WHVWDGRV�SHOR�:LQ%HQFK*/&�
2�JUiILFR��� QR�HVWLOR�OLQKDV� PRVWUD�R�GHVHPSHQKR�GH�GLYHUVRV�FRPSXWDGRUHV�

WHVWDGRV�SHOR�SURJUDPD�:LQ%HQFK*/&��2�JUiILFR�WHP�VXD�EDVH�HP�PLOLVHJXQGRV�

'H� DFRUGR� FRP� R� JUiILFR�� SRGHPRV� REVHUYDU� TXH�PiTXLQDV� FXMR� YDORU� GRV�
WHVWHV�IRUHP�DEDL[R�GH�������PLOLVHJXQGRV��VmR�EDVWDQWH�UiSLGDV�

����� 5HVXOWDGRV�UHSRUWDGRV�SHOR�6LVVRIWZDUH�6DQGUD�����



��

2V�UHVXOWDGRV�GHVWD�VHVVmR�IRUDP�UHSRUWDGRV�WHVWDQGR�DV�GXDV�PiTXLQDV�HP�
FRQGLo}HV�HTXLYDOHQWHV��VHJXLQGR�RV�PHVPRV�FXLGDGRV�FRP�RV�WHVWHV�DQWHULRUHV��2�
JUiILFR� PRVWUD� WDPEpP� R� DOJRULWPR� :KHWVWRQH� L66(�� �YHU� DQH[R� $�� TXH� p� XPD�
YHUVmR� RWLPL]DGD� SDUD� RSHUDU� FRP� DV� QRYDV� LQVWUXo}HV� 66(�� SUHVHQWHV� QR�
SURFHVVDGRU�3HQWLXP��� 2�JUiILFR���PRVWUD�R�UHVXOWDGR�GHVWD�FRPSDUDomR�

'HVHPSHQKR�GH�&38
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$WKORQ;3����������*K] 3HQWLXP������*K]

'KU\VWRQH�$/8
�0,36�
:KHWVWRQH�)38
�0)/236�
:KHWVWRQH�L66(�

*UiILFR �� &RPSDUDQGR�RV�GRLV�SURFHVVDGRUHV�FRP�RV�GRLV�DOJRULWPRV�FOiVVLFRV��'KU\VWRQH�H�
:KHWVWRQH��DGDSWDGRV�SDUD�DV�DWXDLV�SODWDIRUPDV�H�VLVWHPDV�RSHUDFLRQDLV�

2�$WKORQ�;3�������IRL�DSUR[LPDGDPHQWH�����PDLV�UiSLGR�TXH�R�3HQWLXP���
���*K]�QRV� WHVWHV�GR�6DQGUD��6H�FRQVLGHUDUPRV�RV�WHVWHV�FRP�D�WHFQRORJLD�66(��
SUHVHQWH�QR�3HQWLXP���HVVD�YDQWDJHP�GD�$0'�FDL�SDUD�DSUR[LPDGDPHQWH�����

&RQVLGHUDQGR�FDGD�DOJRULWPR�VHSDUDGR��R�$WKORQ�IRL�����PDLV�UiSLGR�TXH�R�
3HQWLXP�HP�FiOFXORV�TXH�HQYROYHP�DULWPpWLFD�GH�LQWHLURV�H�PDQLSXODomR�GH�VWULQJV��
H[HFXWDGRV� SHOR� DOJRULWPR� 'KU\VWRQH�� -i� R�:KHWVWRQH� WUDEDOKD� FRP� XPD� JUDQGH�
FDUJD�GH�Q~PHURV�RSHUDQGR�HP�SRQWR�IOXWXDQWH��2�$WKORQ�JDQKRX�GR�3HQWLXP��QHVWH�
WHVWH�� FRP� XPD� YDQWDJHP� GH� DSUR[LPDGDPHQWH� ����� $� YHUVmR� RWLPL]DGD� GR�



��

DOJRULWPR� :KHWVWRQH� L66(�� VH� PRVWURX� HTXLOLEUDGD� HP� UHODomR� DR� :KHWVWRQH�
H[HFXWDGR�QR�$WKORQ� FRP�XPD�SHTXHQD�YDQWDJHP�SDUD�R�3HQWLXP��



��

2� JUiILFR� � PRVWUD� DOJXQV UHVXOWDGRV� SURYHQLHQWHV� GD� EDVH� GH� GDGRV� GR�
6LV6RIWZDUH�6DQGUD�������H[FHWR�R�GR�$WKORQ�;3�������H�GR�3HQWLXP������*K]�TXH�
IRUDP�WHVWDGRV�HP�PiTXLQDV�GH�XVXiULRV�

'HVHPSHQKR�$ULWPpWLFR�GH�&38
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$WKORQ;3�����
����*K]

$WKORQ;3������
����*K]

$WKORQ;3������
����*K]

$WKORQ;3������
���*K]

3HQWLXP������*K]

3HQWLXP����*K]

3HQWLXP������*K]

3HQWLXP������*K]

'KU\VWRQH�$/8��0,36�
:KHWVWRQH�)38��0)/236�
:KHWVWRQH�L66(�

*UiILFR� ��� &RPSDUDWLYR� HQWUH� GLYHUVRV� SURFHVVDGRUHV� TXDQWR� D� FDSDFLGDGH� GH�
FiOFXORV�QXPpULFRV�FRP�DULWPpWLFD�GH�LQWHLURV��DULWPpWLFD�GH�SRQWR�IOXWXDQWH�H�PDQLSXODomR�
GH�VWULQJV��7HVWDGRV�SHOR�6LV6RIWZDUH�6DQGUD������



��

����� -XVWLILFDWLYDV�GD�DQiOLVH�SURSRVWD

2� SURFHVVDGRU� $WKORQ� ;3� SRVVXL� XPD� DUTXLWHWXUD� VXSHUHVFDODU� GH� QRYH�
SLSHOLQHV� IXQFLRQDQGR� HP� SDUDOHOR�� VHQGR� TXH� WUrV� VmR� SDUD� LQVWUXo}HV� GH� SRQWR�
IOXWXDQWH��WUrV�SDUD�LQVWUXo}HV�DULWPpWLFDV�H�WUrV�SDUD�PLFURLQVWUXo}HV��H�WRGRV�HVVHV�
SLSHOLQHV�SRVVXHP�RQ]H�HVWiJLRV��3RVVXL�WDPEpP�XPD�FDFKH�/��GH�����.%�VHQGR�
VHVVHQWD�H�TXDWUR�SDUD�GDGRV�H�VHVVHQWD�H�TXDWUR�SDUD�LQVWUXo}HV�H�XPD�FDFKH�/��
GH�����.%��H�ILQDOPHQWH�R�VHX�EDUUDPHQWR�H[WHUQR�p�GH����0+]���[���0K]��

2�SURFHVVDGRU�3HQWLXP���SRVVXL�XP�FDFKH�/��GH�DSHQDV���.%�SDUD�GDGRV��
PDV�LVVR�VH�MXVWLILFD�HP�GXDV�LQRYDo}HV�TXH�FRPSHQVDP�HVWD�DSDUHQWH�GHILFLrQFLD��
$�SULPHLUD�p�TXH�JUDoDV�DR�WDPDQKR�UHGX]LGR��R�SHTXHQR�FDFKH�GH�GDGRV�WHP�XP�
WHPSR� GH� ODWrQFLD� PHQRU�� RX� VHMD�� p� PDLV� UiSLGR� TXH� R� FDFKH� /�� HQFRQWUDGR� QR�
3HQWLXP���H�QR�$WKORQ�;3��$�VHJXQGD�p�TXH�R�&DFKH�GH�LQVWUXo}HV�SRU�VXD�YH]�IRL�
VXEVWLWXtGR�SHOR�([HFXWLRQ�7UDFH�&DFKr�GH����.�RSV��TXH�DR� LQYpV�GH�DUPD]HQDU�
LQVWUXo}HV�� DUPD]HQD� GLUHWDPHQWH� PLFUR� RSHUDo}HV�� TXH� VmR� DV� LQVWUXo}HV� Mi�
GHFRGLILFDGDV�� SURQWDV� SDUD� VHUHP� SURFHVVDGDV�� ,VWR� JDUDQWH� TXH� R� FDFKH� WHQKD�
DSHQDV� XP� FLFOR� GH� ODWrQFLD�� RX� VHMD�� R� SURFHVVDGRU� QmR� SHUGH� WHPSR� DOJXP� DR�
XWLOL]DU�XP�GDGR�DUPD]HQDGR�QR�7UDFH�&DFKH�

3HOR� IDWR�GR� FDFKH�/��VHU�SHTXHQR H R�FDFKH�/��VHU�EHP�PDLV� UHTXLVLWDGR�
FRP� ���� .%� RSHUDQGR� QD� PHVPD� IUHT�rQFLD� GR� SURFHVVDGRU�� R� VHX� EDUUDPHQWR�
H[WHUQR�GH����0+]�p�PXOWLSOLFDGR�SRU���RSHUDQGR�D�����0+]� (P�VXD�DUTXLWHWXUD�
WDPEpP�VXSHUHVFDODU�R�3HQWLXP���SRVVXL�FLQFR�SLSHOLQHV�VHQGR�GRLV�SDUD�LQWUXo}HV�
DULWPpWLFDV��GRLV�SDUD�JHUDomR�GH�HQGHUHoDPHQWR�H�DSHQDV�XP�SDUD�SRQWR�IOXWXDQWH��
(VVDV�SLSHOLQHV�VmR�D�OLQKD�GH�SURGXomR�GDV�XQLGDGHV�GH�H[HFXomR��&DGD�HOHPHQWR�
GD�SLSHOLQH�p� UHVSRQViYHO�HP�H[HFXWDU�FHUWDV�PLFURRSHUDo}HV��2�3HQWLXP���XWLOL]D�
SLSHOLQH� GH� ��� HVWiJLRV� TXH� WHP� R� GREUR� GH� XP� 3HQWLXP� �� �GH]� HVWiJLRV�� H�
SUDWLFDPHQWH�R�GREUR�GD�GH�XP�$WKORQ��RQ]H�HVWiJLRV���2�JUDQGH�EHQHItFLR�GLVVR�p�
TXH� D� 8&3 SRGH� RSHUDU� FRP� IUHT�rQFLDV� PDLV� HOHYDGDV�� SRLV� RV� Q~FOHRV� GH�



��

SURFHVVDPHQWR� WRUQDP�VH�PDLV� VLPSOHV� H� SRVVXHP�PHQRV�SRUWDV� OyJLFDV��4XDQWR�
PDLV� FRPSDFWR� PDLRU� D� YHORFLGDGH� H� HVFDODELOLGDGH�� 2� ORQJR� SLSHOLQH� p� XPD� GDV�
VXSRVWDV� UD]}HV� TXH� OHYRX� R� 3HQWLXP� �� D SHUGHU� SDUD� $WKORQ�� (P� WHUPRV� GH�
GHVHPSHQKR��p�SUHFLVR�TXH�HOH DWLQMD�IUHT�rQFLDV�PXLWRV�PDLV�HOHYDGDV�GR�TXH�GH�
XP�SURFHVVDGRU�GH�SLSHOLQH�PDLV�FXUWD��VH�TXLVHU�FRPSHWLU�

2XWUR� SUREOHPD� GHVVD� PLFURDUTXLWHWXUD� p� XP� HUUR� GH� SURJQyVWLFR� �WpFQLFD�
XWLOL]DGD� SDUD� SUHHQFKHU� D� SLSHOLQH� DQWHFLSDGDPHQWH�� TXH� VHUi�PXLWR�PDLV� FUtWLFR��
SRLV�YiULRV�FLFORV�VHUmR�SHUGLGRV�>�@�

$�UHDOLGDGH�p�TXH�R�3HQWLXP������*+]��FRP�R�Q~FOHR�:LOODPHWWH��p�D�YHUVmR�
DQWLJD�GR�3HQWLXP����QR�TXDO�R�GHVHPSHQKR�p�EHP�PHQRU�TXH�R�VHX�FRQFRUUHQWH�
GLUHWR�HTXLYDOHQWH�GD�$0'��$�,QWHO��SDUD�FRUULJLU�D�DUTXLWHWXUD�H�FRPSHWLU�ODGR�D�ODGR�
GD�$0'��ODQoRX�R�3HQWLXP���FRP�R�Q~FOHR�1RUWKZRRG��TXH�SRVVXL�XPD�FDFKH�/��GH�
���.E� H� RSHUD� FRP� YHORFLGDGHV� HQWUH� ���*+]� D� ���*+]�� VHQGR� R� EDUUDPHQWR�
H[WHUQR�GH����0+]�PXOWLSOLFDGR�SRU����QR�WRWDO�GH����0+]���2�Q~FOHR�1RUWKZRRG ³$´�
RSHUD�FRP�YHORFLGDGHV�HQWUH�����*+]�D����*+]��FDFKH�/��GH����.E�H�EDUUDPHQWR�
H[WHUQR�GH����0+] D����0+]� >��@

$�SDUWLU� GRV�SURFHVVDGRUHV�GH������*+]�R�3HQWLXP���YrP�HTXLSDGR FRP�R�
UHFXUVR�GH�PXOWLSURFHVVDPHQWR�YLUWXDO��FXMR�QRPH�WpFQLFR�p �K\SHUWKUHDGLQJ��

1HVWH�FHQiULR�D�$0'�FRQWLQXD�FRPSHWLQGR�FRP�VHX�Q~FOHR�7KURXJKEUHG�% H�
PDLV�UHFHQWHPHQWH�FRP�R�Q~FOHR�%DUWRQ�TXH�DWLQJH� IUHT�rQFLDV�GH�DWp�����*+]�H�
WUDEDOKD�FRP�XP�EDUUDPHQWR�H[WHUQR�GH����0+]�

6HJXQGR�SHVTXLVDV� UHFHQWHV�VREUH�DQiOLVH GH�GHVHPSHQKR�� UHDOL]DGDV�SHOR�
&OXEH�GR�+DUGZDUH�>�@��RV�SURFHVVDGRUHV�$WKORQ�;3��������GD�$0'��H R 3HQWLXP���
���*+]��GD�,QWHO��SRVVXHP�GHVHPSHQKR�VLPLODU��RX�VHMD��D�QRPHQFODWXUD�35�XVDGD�
SHOD� $0'� HP� VHXV� SURFHVVDGRUHV� $WKORQ� ;3� UHDOPHQWH� LQGLFD� R� GHVHPSHQKR�
HTXLYDOHQWH�D�XP�3HQWLXP�����&RP� LVVR��D�HVFROKD�GH�XP�RX�RXWUR�SURFHVVDGRU�p�



��

TXHVWmR�GH�JRVWR�SHVVRDO��VHQGR�TXH�R�PRGHOR�GD�,QWHO�PRVWURX�WHU�XPD�DFHLWDomR�
PDLRU�DR�RYHUFORFN�GR�TXH�R�PRGHOR�GD�$0'��(P�WHUPRV�WHFQROyJLFRV��D�HVWUXWXUD�
LQWHUQD�GR�$WKORQ�;3�p�PHOKRU�TXH�D GR�3HQWLXP����$SHVDU GH�WHUHP�GHVHPSHQKR�
LJXDLV��R�PRGHOR�GD�$0'�URGD�D�DSHQDV������*+]��HQTXDQWR�R�GD�,QWHO�URGD�D������
*+]� >�@�

$�UHODomR�HQWUH�R�FXVWR�� EHQHItFLR�p�HTXLOLEUDGD�HP�DPERV�RV�FDVRV��VHQGR�
RV� SURFHVVDGRUHV� GD�$0'�PDLV�EDUDWRV��$WXDOPHQWH�R�SURFHVVDGRU�3HQWLXP���GH
����*+]� HVWi� FXVWDQGR� GXDV� YH]HV� PDLV� TXH� XP� $WKORQ� ;3� ������� VHQGR� XPD�
RSomR�LQYLiYHO��XPD�YH]�TXH�VHX�GHVHPSHQKR�p�OLJHLUDPHQWH�PDLRU�TXH�R�GR�$WKORQ��
2 3HQWLXP���GH����*+]�HVWi�FXVWDQGR�FHUFD�GH�����D�PDLV�TXH�R�$WKORQ�Mi�FLWDGR��
2�3HQWLXP�SRVVXL�XPD�EDQGD�EDVWDQWH�ODUJD��HP�WHUPRV�GH�EDUUDPHQWR�H[WHUQR �DV�
DWXDLV� YHUV}HV� HVWmR� HP� ���0K]��� R� TXH� JDUDQWH� WUDQVPLVVmR� GH� DOWDV� WD[DV� GH�
GDGRV� HQWUH� R� SURFHVVDGRU� H� D� PHPyULD� SULQFLSDO�� -i� R SURFHVVDGRU� GD� $0'�
WUDEDOKD�FRP�EDUUDPHQWR�H[WHUQR�GH����0K]��R�TXH�OLPLWD�D�WD[D�GH�WUDQVIHUrQFLD�GH�
GDGRV�HQWUH�D�PHPyULD�H�R�SURFHVVDGRU��SRUpP�VHX�FXVWR�H�RV�GHPDLV�KDUGZDUHV�
FRPSDWtYHLV��SODFDV�PmH��FRROHU��PHPyULD��VmR EHP�PDLV�YLiYHLV�

2� 3HQWLXP ��� FRP� R� Q~FOHR� :LOODPHWWH� Mi� VDLX� GH� OLQKD� H� SRVVXL� XP�
GHVHPSHQKR�LQIHULRU�D�XP�$WKORQ�;3�HTXLYDOHQWH��$�OLQKD�GD�$0'�$WKORQ�;3�������
DWp� ������ RSHUDQGR� HQWUH� ����0+]� H� ����0+]� RIHUHFH� XP� FXVWR� �� EHQHItFLR�
EDVWDQWH� LQWHUHVVDQWH�� VDWLVID]HQGR�D�PDLRULD�GDV�QHFHVVLGDGHV�GR�XVXiULR�� -i�GR�
$WKORQ�;3�������SDUD�FLPD��D�HVFROKD�p�XPD�TXHVWmR�SHVVRDO�H�YDL�GHSHQGHU�GD�
QHFHVVLGDGH�HP�TXH�YDL�VHU�HPSUHJDGR�R�PLFURFRPSXWDGRU�� $PERV�RV�FDVRV��SDUD�
IXQFLRQDUHP�HP�FRQGLo}HV�HILFLHQWHV�H�HILFD]HV�QHFHVVLWDP�GH�SODFD�PmH�GH�ERD�
TXDOLGDGH�

� &RQFOXVmR
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$R� ORQJR�GHVWH� WUDEDOKR� IRUDP�DSUHVHQWDGDV�DV� WpFQLFDV�H�RV�FRPSRQHQWHV�
EiVLFRV� SDUD� DQiOLVH� GH� GHVHPSHQKR� GH� FRPSXWDGRUHV�� XWLOL]DQGR� GRLV� VRIWZDUHV��
XP�SURJUDPD�S~EOLFR�H�XP�VRIWZDUH�GH� IiFLO� XWLOL]DomR�H�H[HFXomR��HVSHFLDOPHQWH�
GHVHQYROYLGR� SDUD�PHGLU� R� GHVHPSHQKR� GH� FRPSXWDGRUHV� TXDQWR� j� FiOFXORV� FRP�
LQWHLURV� H� SRQWR� IOXWXDQWH�� $OpP� GH� IRFDU� RV� DVSHFWRV� WHyULFRV� HQYROYLGRV� QR�
GHVHPSHQKR�GH�FRPSXWDGRUHV�

$� DQiOLVH� GRV� UHVXOWDGRV� IRUQHFLGRV� SHORV� WHVWHV� UHDOL]DGRV� GXUDQWH� R�
GHVHQYROYLPHQWR� GR� WUDEDOKR� MXQWDPHQWH� FRP�R� SURJUDPD�:LQ%HQFK*/&�� IRUQHFH�
LQGLFDGRUHV�PDLV�FRQVLVWHQWHV�VREUH�R�GHVHPSHQKR�HVSHUDGR�GR�PLFURFRPSXWDGRU�
WHVWDGR��(VWHV� LQGLFDGRUHV�SHUPLWHP�TXH�XP�SHVTXLVDGRU�VH�VLQWD�PDLV�j�YRQWDGH�
HP� XP� SURFHVVR� GH� VHOHomR� H� FRPSUD� GH� HTXLSDPHQWRV� GH� DFRUGR� FRP� DV�
GHPDQGDV�GR�VHX�SURMHWR�GH�SHVTXLVD��

(P�UHODomR�DRV�WHVWHV�UHDOL]DGRV�HQWUH�RV�FRPSXWDGRUHV�GD�PDUFD�3(17,80�
�� H� $7+/21 ;3� FRQFOXLX�VH� TXH� D� DUTXLWHWXUD� GR� $7+/21� PRVWURX� VHU� PDLV�
HILFLHQWH� WDQWR� HP� FiOFXORV� DULWPpWLFRV� H� PDQLSXODomR� GH� VWULQJV� TXDQWR� HP�
RSHUDo}HV�TXH�HQYROYHP�SRQWR�IOXWXDQWH��

$� H[SHFWDWLYD� GHVWH� WUDEDOKR�� HP� IXWXUDV� DSOLFDo}HV�� HQYROYH� YHULILFDU�
DYDOLDo}HV� PDLV� FRQFUHWDV� GRV� SURFHVVDGRUHV�� XWLOL]DQGR� RV� GHPDLV� WLSRV� GH�
EHQFKPDUNV� FLWDGRV� QR� GHFRUUHU� GR� WUDEDOKR� H� DQDOLVDQGR� D� SHUIRUPDQFH� QD�
SHUVSHFWLYD� GR� GHVHPSHQKR� JOREDO�� DVVLP� FRPR� GLVSRQLELOL]DU� R� FyGLJR� IRQWH� GR�
SURJUDPD�SDUD�TXH�VHMDP�FULDGDV�IXWXUDV�YHUV}HV�
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� %LEOLRJUDILDV
��>�@�3$77(5621��'DYLG��+HQQHVV\��-RQK��&RPSXWHU�$UFKLWHFWXUH�± $�4XDQWLWDWLYH�
$SSURDFK��� D�HG���0RUJDQ�.DXIPDQQ�3XE��,QF�������

��>�@�3$77(5621��'DYLG��+HQQHVV\��-RQK��&RPSXWHU�2UJDQL]DWLRQ�	�'HVLJQ��
WKH+DUGZDUH��6RIWZDUH���D�HG��6DQ�)UDQFLVFR��0RUJDQ�.DXIPDQQ��,QF�������

��>�@�3$77(5621��'DYLG��&DSWXUDGR�2Q/LQH�HP�������������QR�VLWH��
KWWS�FV�EHUNHOH\�HGX�aSDWWHUVRQ���&RPSXWHU�$UFKLWHFWXUH�DQG�(QJLQHHULQJ�

��>�@�-$,1��5DM��7KH�$UW�RI�&RPSXWHU�6\VWHPV�3HUIRUPDQFH�$QDOLVLV��-RKQ�:LOH\�	
6RQJV��,QF�������

��>�@�0217(,52��0iULR��,QWURGXomR�j�2UJDQL]DomR�GH�&RPSXWDGRUHV���D�HG��5LR�GH�
-DQHLUR��/LYUR�7pFQLFRV�H�&LHQWtILFRV�$6�$�������

��>�@�$OEHUWR�-RVp�3URHQoD��$UTXLWHWXUD�H�2UJDQL]DomR�GH�&RPSXWDGRUHV��FDSWXUDGR
2Q�/LQH�HP�������������QR�VLWH��KWWS���JHF�GL�XPLQKR�SW�GLVFLS�7H[WR$&�LQGLFH�KWPO�
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��>�@�&OXEH�GR�+DUGZDUH ��7HVWHV�GH�SURFHVVDGRUHV�$0'�H�3HQWLXP��*DEULHO�7RUUHV��
FDSWXUDGR�2Q�/LQH�HP������������QR�VLWH��ZZZ�FOXEHGRKDUGZDUH�FRP�EU

��>�@�63(&��6WDQGDUG�3HUIRUPDQFH�(YDOXDWLRQ�&RUSRUDWLRQ�������������&DSWXUDGR
2Q/LQH�HP�������������QR�VLWH���KWWS���ZZZ�VSHF�RUJ

��>�@�7255(6��*DEULHO��+DUGZDUH�&XUVR�&RPSOHWR���D�HG��5LR�GH�MDQHLUR��$[FHOV
%RRNV�������

� >��@�$0'�$GYDQFHG�0LFUR�'HYLFHV��,QF� 6LWH�RILFLDO�GD�$0'�� ZZZ�DPG�FRP

��>��@�,QWHO��6LWH�2ILFLDO��ZZZ�LQWHO�FRP

� >��@�7UDWDPHQWR�GH�,PDJHQV��0$548(6�),/+2��9,(,5$�1(72������

� >��@�266$08��&pVDU��%enchmarks��&DSWXUDGR�2Q/LQH�HP���������
QR�VLWH
KWWS���ZZZ�LQI�XIUJV�EU�SURFSDU�GLVF�FPS����WUDEV�7������EHQFKPDUNV�%HQFPDUNVBS��KWPO

��>��@ ,YDQ�/XL]�0DUTXHV�5LFDUWH��2UJDQL]DomR�GH�&RPSXWDGRUHV �($���� � ������
FDSWXUDGR�2Q�/LQH�HP����������QR�VLWH��
KWWS���ZZZ�GFD�IHH�XQLFDPS�EU�FRXUVHV�($����

� >��@�MRKQ�D�VWRFNWRQ#EWRSHQZRUOG�FRP��VXLWH�FRP�IXQo}HV�SDUD�DX[LOLDU�D�H[SORUDU�
RV�Q~PHURV�SULPRV�LQWHLURV��YHUVLRQ�����������-XQH������

� >��@�9LFWRU\�)HUQDQGHV��,PSOHPHQWDomR�GR�3URFHVVR�GH�(OLPLQDomR�*DXVVLDQD�
FDSDWXUDGR�2Q�/LQH�HP�DJRVWR������QR�VLWH��KWWS���ZZZ�LQI�XIVF�EU�aSUDVV�KRPH�KWPO
FRQWDWR��YLFWRU\#H�QHW�FRP�EU�
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� >��@�0DWHPiWLFD�$SOLFDGD��FDSWXUDGR�2QOLQH�QR�VLWH��
KWWS���ZZZ�WHUUD�FRP�EU�PDWHPDWLFD�DUT�����KWP

� >��@ 6LOYLD�&DUOD�0HQWL�3URSLFLR��$3/,&$d®(6�'(�1Ò0(526�&203/(;26�
8QLYHUVLGDGH�GH�&D[LDV�GR�6XO���&HQWUR�GH�&LrQFLDV�([DWDV�H�7HFQRORJLD���
'HSDUWDPHQWR�GH�0DWHPiWLFD�H�(VWDWtVWLFD��&DSWXUDGR�2QOLQH�QR�VLWH��
KWWS���ZZZ�XFV�EU�FFHW�GHPH�HPVRDUHV�LQLSHV�FRPSOH[RV�

��>��@�7,0��:HJQHU��%5$1'(5+2567��3LHWHU��7</(5��%HUW��3(7(5621��0DUN�
)UDFWDLV�SDUD�:LQGRZV��WUDGXomR�&OiXGLR�-RVp�GD�&RVWD��± 5LR�GH�-DQHLUR���
%HUNHOH\�������
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$1(;2�$
,QIRUPDo}HV�VREUH�R�6LVRIWZDUH�6DQGUD����� 3URIHVVLRQDO

2�TXH�p�R�6DQGUD"

6L6RIWZDUH�6DQGUD��WKH�6\VWHP�$1DO\VHU��'LDJQRVWLF�DQG�5HSRUWLQJ�$VVLVWDQW��
��R�DQDOLVDGRU�GH�VLVWHPD��DVVLVWHQWH�GH�GLDJQyVWLFR�GH� UHODWyULR��p�XP�XWLOLWiULR�GH
LQIRUPDomR� H� GLDJQyVWLFR�� (OH� GHYH� SURYHU� LQIRUPDo}HV� �LQFOXLQGR� QmR�
GRFXPHQWDGDV� TXH� YRFr� SUHFLVD� VDEHU� VREUH� R� VHX� KDUGZDUH�� VRIWZDUH� H� RXWURV�
GLVSRVLWLYRV�

6DQGUD�SURYH�XP�QtYHO�VLPLODU�GH�LQIRUPDo}HV�jV�GR�1RUWRQ�6,��4XDUWHUGHFN�
:LQSUREH�0DQLIHVW�� HWF�� (OH� p� QDWLYR� GH� DSOLFDo}HV�:LQ���ELWV� H� RSHUD� QRV� QRYRV�
VLVWHPDV� RSHUDFLRQDLV� GH� ��ELW� �:LQGRZV�;3�6HUYLFH�3DFN� ���� (OH� WDPEpP�SURYr
LQIRUPDo}HV� GH� ZLQGRZV� ��� ELWV� H� '26� VHP� XVDU� PXLWRV� RXWURV� SURJUDPDV� GH
LQIRUPDomR�



��

$OJRULWPRV�SUHVHQWH�QR�6DQGUD�

'KU\VWRQH

2� EHQFKPDUN� GH�'KU\VWRQH� RULJLQDO� DLQGD� p� XVDGR� DPSODPHQWH� SDUD�PHGLU�
GHVHPSHQKR�GH�8&3��([LVWHP�YiULDV� YHUV}HV� H� YDULDQWHV� GR� DOJRULWPR�RULJLQDO��2�
EHQFKPDUN� p� SURMHWDGR SDUD� FRQWHU� XPD� UHSUHVHQWDWLYD� FDUJD� GH� FiOFXORV��
SULQFLSDOPHQWH� QXPpULFRV�� XVDGRV� SRU� GLYHUVDV� DSOLFDo}HV�� ,QIHOL]PHQWH� LVWR� QHP�
VHPSUH�UHSUHVHQWD�XP�YHUGDGHLUR�tQGLFH�GH�GHVHPSHQKR�UHDO� PDV�p�~WLO�FRPSDUDU�D�
YHORFLGDGH�GH�YiULRV�8&3V����

2�EHQFKPDUN�'KU\VWRQH�XVDGR�DTXL�p��PXOWL�WKUHDGHG���������ELW�YDULDQWH�GR�
RULJLQDO�� � $Wp� ��� 8&3V� VmR� VXSRUWDGDV� HP� VLVWHPDV� GH� 603�� 2� UHVXOWDGR� p�
GHWHUPLQDGR� PHGLQGR� R� WHPSR� TXH� R� DOJRULWPR� OHYD� SDUD� H[HFXWDU� DOJXPDV�
LQVWUXo}HV�VXFHVVLYDV��'HYLGR�D�YiULDV�PXGDQoDV��R�UHVXOWDGR�QmR�HVWi�GLUHWDPHQWH�
FRPSDUiYHO� FRP� RXWUR� EHQFKPDUNV� GH� 'KU\VWRQH�� 3RUpP� R� 0,36� �0LOK}HV� GH�
,QVWUXo}HV� 3RU� 6HJXQGR�� GHYHULD� VHU� R� PHVPR� SDUD� R� PHVPR� VLVWHPD� ��������
YDULDomR��HQWUH�EHQFKPDUNV����

(QTXDQWR� R� EHQFKPDUN� RULJLQDO� QmR� FRPSXWD� QDGD�� HVWD� YHUVmR� FRQIHUH� RV�
UHVXOWDGRV�SRU�YLD�GH�G~YLGD��H[DPLQDQGR�VH�Ki�SUREOHPDV�FRP�R�8&3�0HPyULD����

:KHWVWRQH

2� EHQFKPDUN� GH� :KHWVWRQH� p� H[WHQVDPHQWH� XVDGR� QD� LQG~VWULD� GH�
FRPSXWDGRU� FRPR� XPD� PHGLGD� GH� )38� RX� GHVHPSHQKR� GH� &R�SURFHVVDGRU�� $�
DULWPpWLFD�GH�SRQWR� IOXWXDQWH�p�PXLWR�VLJQLILFDQWH�HP�SURJUDPDV�TXH� UHTXHUHP�XP�
&R�SURFHVVDGRU��(VWHV�WHVWHV�VmR�SULQFLSDOPHQWH�FLHQWtILFRV�H�FULDP�HVWDWtVWLFDV�TXH�
DMXGDP�QD�GHVLJQDomR�GH�SURFHVVDGRUHV�FRP�PHOKRU�GHVHPSHQKR�DULWPpWLFR����



��

2� EHQFKPDUN� GH� :KHWVWRQH� XVDGR� DTXL� p� �PXOWL�WKUHDGHG�� GH� ������ELW��
YDULDQWH� GR� RULJLQDO� TXH� URGD� GHEDL[R� GR�81,;�� $Wp� ���8&3V� VmR� VXSRUWDGDV� HP�
VLVWHPDV�GH�603��2�UHVXOWDGR�p�GHWHUPLQDGR�PHGLQGR�R�WHPSR�TXH�R�DOJRULWPR�OHYD�
SDUD�H[HFXWDU�DOJXPDV�VXFHVV}HV�GH�LQVWUXo}HV�GH�IOXWXDQWH�SRQWR��'HYLGR�D�YiULDV�
PXGDQoDV��R�UHVXOWDGR�QmR�HVWi�GLUHWDPHQWH�FRPSDUiYHO�FRP�RXWUR�EHQFKPDUNV�GH�
:KHWVWRQH�� 3RUpP� R� 0)/236� �0LOK}HV� GH� 2SHUDo}HV� )OXWXDQWHV� SRU� 6HJXQGR��
GHYHULD�VHU�R�PHVPR�SDUD�R�PHVPR�VLVWHPD���������YDULDomR��HQWUH�EHQFKPDUNV����

:KHWVWRQH�L66(�

&RP� D� LQWURGXomR� GD� WHFQRORJLD� 66(��� SUHVHQWH� QR� 3HQWLXP ��� � H� VXD�
FDSDFLGDGH� GH� PDQLSXODU� SRQWRV� IOXWXDGRUHV� GXSORV� ����ELW�� p� SRVVtYHO� HVFUHYHU�
FyGLJR� TXH� QmR� XVD� GLUHWDPHQWH� D� � )38��$SURYHLWD�VH�� HQWmR�� QHVWH� DOJRULWPR�� DV�
LQWUXo}HV�66(��H�p�WLUDGR�SURYHLWR�GR�PRGR�6,0'�GH�RSHUDomR�

(QGHUHoR�QD�,QWHUQHW��KWWS���ZZZ�VLVVRIWZDUH�FRP



��

$1(;2�%

&38]�

9HUVmR�����D�GH�����������
&RQWDWR���FSX]#FSXLG�FRP
3iJLQD�:HE��KWWS���ZZZ�FSXLG�FRP�FSX]�SKS

&SX]� p� XP� IUHHZDUH� GH� OLYUH� GLVWULEXLomR�� TXH� UHSRUWD� DV� FDUDFWHUtVWLFDV�
WpFQLFDV� GRV� FRPSXWDGRUHV� WHVWDGRV��8PD�SiJLQD�KWPO�p�JHUDGD�FRPR�R�H[HPSOR�
VHJXLQWH� �SUy[LPD�SiJLQD�
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&38�=�5HSRUW

&38�=�YHUVLRQ�����D�

&38�V�
1XPEHU�RI�&38V �

&RGH�1DPH %DUWRQ
6SHFLILFDWLRQ $0'�$WKORQ�70��;3������
)DPLO\���0RGHO���6WHSSLQJ ��$��
([WHQGHG�)DPLO\���0RGHO ��$
&RUH�6WHSSLQJ
7HFKQRORJ\ ������
6XSSRUWHG�,QVWUXFWLRQV�6HWV 00;��([WHQGHG�00;���'1RZ���([WHQGHG��'1RZ���66(
&38�&ORFN�6SHHG �������0+]
&ORFN�PXOWLSOLHU [�����
)URQW�6LGH�%XV�)UHTXHQF\ ������0+]
%XV�6SHHG ������0+]
/��'DWD�&DFKr ���.%\WHV����ZD\�VHW�DVVRFLDWLYH�����%\WHV�OLQH�VL]H
/��,QVWUXFWLRQ�&DFKr ���.%\WHV����ZD\�VHW�DVVRFLDWLYH�����%\WHV�OLQH�VL]H
/��&DFKH ����.%\WHV�����ZD\�VHW�DVVRFLDWLYH�����%\WHV�OLQH�VL]H
/��6SHHG �������0+]��)XOO�
/��/RFDWLRQ 2Q�&KLS
/��'DWD�3UHIHWFK�/RJLF <HV
/��%XV�:LGWK ���ELWV

0DLQERDUG�DQG�FKLSVHW
0RWKHUERDUG�PDQXIDFWXUHU $6867H.�&RPSXWHU�,1&�
0RWKHUERDUG�PRGHO $�9�;�;��5(9���[[
%,26�YHQGRU $ZDUG�6RIWZDUH��,QF�
%,26�UHYLVLRQ $686�$�9�;�;�$&3,�%,26�5HYLVLRQ�����
%,26�UHOHDVH�GDWH ����������
&KLSVHW 9,$�.7�����97������UHY���
6RXWKEULGJH 9,$�97�����UHY���
6HQVRU�FKLS ))))�

$*3�6WDWXV HQDEOHG��UHY�����
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$*3�6LGH�%DQG�$GGUHVVLQJ VXSSRUWHG��QRW�HQDEOHG

0HPRU\
'5$0�7\SH ''5�6'5$0
'5$0�6L]H ����0%\WHV
'5$0�)UHTXHQF\ ������0+]
)6%�'5$0 ���
'5$0�,QWHUOHDYH ��ZD\
&$6��/DWHQF\ ����FORFNV
5$6��WR�&$6� ��FORFNV
5$6��3UHFKDUJH ��FORFNV
&\FOH�7LPH��75$6� ��FORFNV
��RI�PHPRU\�PRGXOHV �
0RGXOH�� ''5�6'5$0�3&������ ����0%\WHV

6RIWZDUH
:LQGRZV�YHUVLRQ 0LFURVRIW�:LQGRZV�;3�:RUNVWDWLRQ�6HUYLFH�3DFN����%XLOG������
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$1(;2�&

,QVWUXo}HV�VXSRUWDGDV�SHOD�$0'�H�,17(/
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$1(;2�'

7UHFKRV�GH�FyGLJRV�GR�SURJUDPD�:LQ%HQFK*/&
/LQJXDJHP���2EMHFW�3DVFDO �'HOSKL�YHUVmR���
&RQVWDQWHV
const

IntValor = 1800000; //valor de calibragem dos teste de inteiros

FloatValor = 1800000; //valor de calibragem dos teste de ponto flutuante

Função Soma do módulo aritmética de inteiros

function TFormPrincipal.SomaInt(var Tempo : TDateTime): String;

var vetor : array[1..100] of Integer;
i,j : integer;

    soma : int64;
antes,depois : TDateTime;

begin
  soma := 1;

antes := now;
for j := 1 to IntValor do
for i := 1 to 100 do
begin

    vetor[i] := random(32000);
soma := soma + vetor[i]

end;



��

depois := now;
  vetor[1] := (Soma + 1) - Soma;

Tempo := depois-antes;
SomaInt := FormatDateTime(TempoFormatado,Tempo);

end;

Função Soma do módulo aritmética de ponto flutuante

function TFormPrincipal.SomaFloat(var Tempo : TDateTime): String;
var vetor : array[1..100] of Extended;

i,j : integer;
Soma : Comp;
antes,depois : TDateTime;

begin
  soma := 1;

antes := now;
for j := 1 to FloatValor do
for i := 1 to 100 do
begin

vetor[i] := random(32000);
    soma := soma + vetor[i]

end;
depois := now;

  vetor[1] := (Soma + 1) - Soma;
Tempo := depois-antes;
SomaFloat := FormatDateTime(TempoFormatado,Tempo);

end;


