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DR�'HSDUWDPHQWR� GH�&LrQFLD� GD�&RPSXWDomR� GD�
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7tWXOR�� 2� 7HVWH� GH� 7XNH\� QR� 6RIWZDUH� 5�� 8PD� QRYD� DERUGDJHP� YLD�
/LQJXDJHP�&��

1HVWH� WUDEDOKR� DSUHVHQWD�VH� D� LPSRUWkQFLD� GR� VRIWZDUH� OLYUH�� SDUD� DQDOLVHV�
HVWDWtVWLFD��HQIRFDQGR�HP�HVSHFLDO�R�VRIWZDUH�GHQRPLQDGR�5��3RGH�VH�FRQVWDWDU�
TXH�R�5� WHP�VXD�SRWrQFLD�FRQVLGHUDYHOPHQWH� DXPHQWDGD��SRLV�R�5�SRVVXL�XPD�
LPHQVD�FDSDFLGDGH�GH�VH�FRQHFWDU�FRP�RXWUDV�OLQJXDJHQV��WDLV�FRPR�)RUWUDQ��&�H�
&���� 2V� SULQFLSDLV� VRIWZDUHV� HVWDWtVWLFRV�� LQFOXVLYH� R� VRIWZDUH� 5�� DSUHVHQWDP�
XPD� RSomR� SDUD� D� UHDOL]DomR� GR� 7HVWH� GH� 7XNH\�� PDV� D� VDtGD� FRQYHQFLRQDO�
SURSRUFLRQDGD� SRU� HVWH� VRIWZDUH� p�� QR� HQWDQWR�� FRQIXVD� SDUD� XP� XVXiULR�
LQH[SHULHQWH��(VWH�WUDEDOKR�SURS}H�XPD�IRUPD�GH�DSUHVHQWDomR�GRV�UHVXOWDGRV�YLD�
GHVFULomR� FRQYHQFLRQDO� GR� WHVWH�� RX� VHMD�� R� XVR� GH� OHWUDV� SDUD� LGHQWLILFDU�
GLIHUHQoDV�HQWUH�PpGLDV��

3DODYUDV�FKDYH� &����5��7HVWH�GH�7XNH\�
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7LWOH��7KH�7HVW�RI�7XNH\�LQ WKH 6RIWZDUH�5���$�QHZ�SUHVHQWDWLRQ�XVLQJ &���
/DQJXDJH
,W
V� SUHVHQWHG� LQ� WKLV� ZRUN� WKH� LPSRUWDQFH� RI� IUHH� VRIWZDUH�� IRU� VWDWLVWLFDO�
DQDO\VLV��ZLWK�D�VSHFLDO�IRFXV�RQ�WKH�VRIWZDUH�GHQRPLQDWHG�5��:H�FRQFLGHU�WKDW�
WKH� 5� KDV� LW
V� SRWHQF\� LQFUHDVHG� FRQVLGHUDEO\� EHFDXVH� WKH� 5� KDV� DQ� LQPHUQVH�
FDSDFLW\�WR�FRQQHFW�WR�RWKHU�SURJUDPPLQJ�ODQJXDJHV�DV�)RUWUDQ��&�DQG�&����7KH�
SULQFLSDO�VWDWLVWLFDO�VRIWZDUHV�LQFOXGLQJ�WKH�5�VRIWZDUH��JLYHV�MXVW�RQH�RSWLRQ�IRU�
WKH�UHDOL]DWLRQ�7HVW�RI�7XNH\��EXW�WKH�FRQYHQWLRQDO�RXWSXW�RI�WKHVH�VRIWZDUHV�DUH�
FRQIXVLQJ� WR� DQ� LQH[SLULHQFHG� XVHU�� 7KLV� ZRUN� SURSRVHV� D� IRUP� RI� UHVXOW�
SUHVHQWDWLRQ� WKURXJK� FRQYHQWLRQDO� WHVW� GHVFULSWLRQ�� RU� VD\� WKH� XVH� RI� OHWWHUV� WR�
LGHQWLI\�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�DYHUDJHV��

.H\ZRUGV��&��� 5� 7HVWH�GH�7XNH\�
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³4XH� PRUUHX� SRU� QyV�� SDUD� TXH�� TXHU� YLJLHPRV�� TXHU� GXUPDPRV��
YLYDPRV�MXQWDPHQWH�FRP�HOH�´

��7HVV�����

$�PLQKD�TXHULGD�PmH

6H�KRMH�FRQTXLVWR�DOJR�SDUD�R�PHX�IXWXUR�p�SRUTXH�YRFr��PLQKD�TXHULGD�
PmH�� IRL� D� WRGR� LQVWDQWH D� IRUoD� TXH� SUHFLVHL� SRU� PHLR� GH� VXDV� SDODYUDV� GH�
LQFHQWLYR�H�RWLPLVPR�

$RV�PHXV�TXHULGRV�LUPmRV��(Q\��-RVp�&DUORV��6KLUOH\�H�6XHOL�

³)iFLO�p�GHPRQVWUDU� UDLYD�H� LPSDFLrQFLD�TXDQGR�DOJR�R�GHL[D�LUULWDGR��'LItFLO�p�
H[SUHVVDU� R� VHX� DPRU� D� DOJXpP� TXH� UHDOPHQWH� WH� FRQKHFH�� WH� UHVSHLWD� H� WH�
HQWHQGH��$PR�WRGRV�YRFrV�´
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¬�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV�TXH�SURSRUFLRQRX�PH HQVLQR�VXSHULRU�
S~EOLFR�GH TXDOLGDGH�SRVVLELOLWDQGR��GHVVD�IRUPD��PLQKD�IRUPDomR�DFDGrPLFD�

$RV�SURIHVVRUHV�GHVWD�8QLYHUVLGDGH��HP�HVSHFLDO�DRV�GRV�'HSDUWDPHQWRV�
GH�&LrQFLD�GD�&RPSXWDomR�H�GH�&LrQFLDV�([DWDV��

$R�3URIHVVRU�0DUFHOR�6LOYD�GH�2OLYHLUD�SHOR�DSRLR�GLGiWLFR�H�HVSLULWXDO�
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3RGHPRV�SHUFHEHU�PXLWRV� FDVRV� HP�TXH� R� FRPSXWDGRU� H� D� LQIRUPiWLFD�
QRV�SHUPLWHP�DERUGDU��GH�XP�QRYR�SRQWR�GH�YLVWD��([HPSORV�TXH�VXUJHP�VmR�DV�
PXLWDV� DSOLFDo}HV� HP� HVWDWtVWLFD� �WUDWDQGR� FRP� YDVWD� TXDQWLGDGH� GH� GDGRV��
DQiOLVHV� HVWDWtVWLFDV� TXH� GHPDQGDP� JUDQGH� TXDQWLGDGH� GH� FiOFXORV�� FRPR� SRU�
H[HPSOR�� DQiOLVHV� JHRHVWDWtVWLFDV�� DQiOLVH� H[SORUDWyULD� GH� GDGRV�� DQiOLVH�
PXOWLYDULDGD�� FRQWUROH� HVWDWtVWLFR� GH� SURFHVVRV�� DQiOLVH� HVWDWtVWLFD� SRU�PHLR� GH�
JUiILFRV�� H� HP� SUREDELOLGDGHV� �FRP� WRGDV� DV� SRVVLELOLGDGHV� DEHUWDV� SDUD� D�
VLPXODomR�DWUDYpV�GD�JHUDomR�GH�Q~PHURV�SVHXGRDOHDWyULRV���

0DV�� p� VREUHWXGR� QD� DQiOLVH� TXH� DV� RSRUWXQLGDGHV� SDUD� XWLOL]DU� D�
LQIRUPiWLFD� VmR� PDLV� ULFDV� H� PDLV� QXPHURVDV�� ([HPSORV�� VmR� R� HVWXGR� GDV�
IXQo}HV�� QD� REVHUYDomR� H� HVWXGR� GDV� VXFHVV}HV� H� VpULHV�� FiOFXOR� LQWHJUDO��
HTXDo}HV� GLIHUHQFLDLV� H� GHVHQYROYLPHQWRV� DVVLQWyWLFRV�� (P� DGLomR� D� HVWHV�
FDPSRV� RQGH� R� XVR� GR� FRPSXWDGRU� DSDUHFH� QDWXUDOPHQWH�� WHPRV� YLVWR�
GHVHQYROYLPHQWRV�HP�QRYRV�FDPSRV�TXH�VH�GHVHQYROYHUDP�DPSODPHQWH�GHYLGR�
DRV� FRPSXWDGRUHV�� 2� FRPSXWDGRU� p� QmR� Vy� XPD� DMXGD� SDUD� R� FiOFXOR� H�
GHPRQVWUDomR��PDV�WDPEpP�XPD�IRUoD�SDUD�R�GHVHQYROYLPHQWR��

2� DFHVVR� D� ERQV� VRIWZDUHV� FRPHUFLDLV� HVWi� SURIXQGDPHQWH� OLPLWDGR� DR�
SRGHU�DTXLVLWLYR�GR�XVXiULR�R�TXH�WHP�VLGR�XP�SUREOHPD�GH�UHOHYkQFLD�VHQVtYHO�
QRV� GLDV� DWXDLV�� SULQFLSDOPHQWH� OHYDQGR�VH� HP� FRQVLGHUDomR� DV� OHLV� GH� GLUHLWRV�
DXWRUDLV�H�VXDV�UHVSHFWLYDV�DXWXDo}HV�PRQHWiULDV��

$� RSomR� GR� VRIWZDUH� OLYUH� WHP� VLGR� FDGD� YH]� PDLV� FRQVLGHUDGD� QmR�
VRPHQWH�SDUD�SHVVRDV�ItVLFDV��PDV�WDPEpP�SDUD�SHVVRDV�MXUtGLFDV��1D�SUiWLFD�GH�
DQiOLVHV� HVWDWtVWLFDV�� VHMDP� HP� SHVTXLVD� FLHQWtILFDV� RX� HP� DSOLFDo}HV�
HPSUHVDULDLV�� XPD� GDV� SULQFLSDLV� �VHQmR� D� SULQFLSDO�� DOWHUQDWLYDV� GH� VRIWZDUH�
OLYUH�QD�DWXDOLGDGH�WHP�VLGR�R�6RIWZDUH�5��7UDWD�VH�GH�XP�VRIWZDUH�YROWDGR�SDUD�
D�HVWDWtVWLFD�GLVSRQLELOL]DGR�VRE�RV�WHUPRV�GD�*18�QD�IRUPD�GH�FyGLJR�DEHUWR��
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1HVWH�FRQWH[WR��R�SUHVHQWH�WUDEDOKR�SUHWHQGH�GHPRQVWUDU�R�XVR�GR�5�SDUD�
D� HVWDWtVWLFD�� DOpP� GH� LPSOHPHQWDU� XPD� QRYD� IRUPD� GH� DSUHVHQWDomR� GRV�
UHVXOWDGRV�SDUD�R�7HVWH�GH�7XNH\�DWUDYpV�GD�OLQJXDJHP�GH�SURJUDPDomR�&���
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2�6RIWZDUH�5�p�R�UHVXOWDGR�GD� LGpLD�GH�VH�DOLDU�D� WHRULD�(VWDWtVWLFD�H�R�

SRGHU�GRV�PRGHUQRV�FRPSXWDGRUHV��3DUD�VH�HQWHQGHU�SOHQDPHQWH�D�MXQomR�GHVWHV�
GRLV� FDPSRV� �(VWDWtVWLFD� H� &RPSXWDomR��� p� QHFHVViULR� DQWHV� UHFXSHUDomR� GH�
DOJXPDV�FRQVLGHUDo}HV�IHLWDV�HP�DQRV�DQWHULRUHV�

6HJXQGR�'DFKV���������

2�SDSHO�GR�FRPSXWDGRU�QRV�WUDEDOKRV�GH�HVWDWtVWLFD�p��
KRMH��PXLWR�JUDQGH��7HP�FUHVFLGR�PXLWR�QRV�~OWLPRV�YLQWH�
DQRV�� DFHOHURX�VH� PDLV� QRV� FLQFR� ~OWLPRV�� GHYLGR� DR�
DSDUHFLPHQWR� H� GLIXVmR� GRV� PLFURFRPSXWDGRUHV�� H� D�
WHQGrQFLD�p�D�GH�DXPHQWDU�DLQGD�PDLV�

+RMH� p� TXDVH� LPSRVVtYHO� GHVHQYROYHU� DQiOLVHV�
HVWDWtVWLFDV� GH� GDGRV� VHP� R� XVR� GR� FRPSXWDGRU� H� GH�
VRIWZDUH� DGHTXDGR�� 0HVPR� SDUD� FRQMXQWRV� GH� GDGRV� GH�
WDPDQKRV� SHTXHQR� H� PpGLR�� p� QHFHVViULR� UHFRUUHU� DR�
FRPSXWDGRU�� SRLV� JUDQGH� SDUWH� GDV� WpFQLFDV� LQFOXL�
SURFHVVRV�LWHUDWLYRV�H�VmR�QXPHULFDPHQWH�VRILVWLFDGDV��

&RPR� IHUUDPHQWD� GH� WUDEDOKR� HP� SHVTXLVD� HP�
HVWDWtVWLFD�� R� SDSHO� GR� FRPSXWDGRU� WDPEpP� WHP� FUHVFLGR�
PXLWR�� 6HMD� HP� HVWXGRV� GH� 0RQWH� &DUOR�� VHMD� FRPR�
IHUUDPHQWD� SDUD� LQYHVWLJDo}HV� KHXUtVWLFDV�� R� FRPSXWDGRU�
HVWD�FDGD�YH]�PDLV�SUHVHQWH�QR�SURFHVVR�GH�EXVFD�GH�QRYDV�
WpFQLFDV� H�PHWRGRORJLDV�� H� DWp�QD� IRUPXODomR� H� VROXomR�GH�
SUREOHPDV� WHyULFRV�� 7DOYH]� R� WUDEDOKR� PDLV� LQWHUHVVDQWH�
TXH� DSDUHFHX� QD� OLWHUDWXUD� VREUH� HVVH� DVSHFWR� VHMD� R� GH�
(IURQ� �������� (GG\� ������� FRRUGHQRX� XP� JUXSR� GH�
WUDEDOKR� VREUH� R� XVR� GR� FRPSXWDGRU� QD� SHVTXLVD� HP�
HVWDWtVWLFD�� FRP� D� SDUWLFLSDomR� DWLYD� GH� RXWURV� QRYH�
HVSHFLDOLVWDV�� 2V� WUDEDOKRV� GHVVH� JUXSR�� LQFOXLQGR� DV�
GLVFXVV}HV�� VmR� XPD� IRQWH� LPSRUWDQWH� GH� LGpLDV� VREUH� R�
DVVXQWR�� 1XP� DSrQGLFH� VmR� WDPEpP� DSUHVHQWDGRV� RV�
UHFXUVRV� GLVSRQtYHLV� HP� GLYHUVRV� GHSDUWDPHQWRV� GH�
HVWDWtVWLFD� GH� XQLYHUVLGDGHV� DPHULFDQDV�� 1R� OLYUR� HGLWDGR�
SRU .DKQ� �������Ki� YiULRV� WUDEDOKRV�PRVWUDQGR�R�XVR�GR�
FRPSXWDGRU� FRPR� IHUUDPHQWD� GH� SHVTXLVD� HP� iUHDV� GH�
SUREDELOLGDGHV�H�DWXiULD��
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([LVWHP� KRMH� YiULRV� SHULyGLFRV� FLHQWtILFRV� GHGLFDGRV�
H[FOXVLYDPHQWH��RX�FRP�JUDQGH�HQIDVH��j�iUHD�GH�HVWDWtVWLFD�
FRPSXWDFLRQDO��FRPR�R�-RXUQDO�2I�6WDWLVWLFDO�&RPSXWDWLRQ H�
R�&RPPXQLFDWLRQV�LQ�6WDWLVWLFV��VpULH�%��2XWURV��DLQGD��WHP�
VLVWHPDWLFDPHQWH� VHo}HV� GHGLFDGDV� j� HVWDWtVWLFD�
FRPSXWDFLRQDO�� RX� D� DOJRULWPRV� HVWDWtVWLFRV� FRPR�� 7KH�
$PHULFDQ� 6WDWLVWLFLDQ� H� $SSOLHG� 6WDWLVWLFV �-RXUQDO� RI� WKH�
5R\DO�6WDWLVWLFDO�6RFLHW\��VHULH�&��

2� Q~PHUR� GH� SDFRWHV� FRPSXWDFLRQDLV� SDUD� DQDOLVH�
HVWDWtVWLFD� WHP� FUHVFLGR� PXLWR� H� D� WHQGrQFLD� p� DXPHQWDU�
DLQGD�PDLV�QRV�SUy[LPRV�DQRV��8PD�QRYD�SHUVSHFWLYD�HVWi�
FRPHoDQGR� D� DEULU�VH� FRP� D� SRVVLELOLGDGH� GH� VH�
GHVHQYROYHUHP� VLVWHPDV� HVSHFLDOLVWDV�� ([LVWH� KRMH� XPD�
OLQJXDJHP� FRPSXWDFLRQDO� YROWDGD� SDUD� D� VROXomR� GH�
SUREOHPDV� � HVWDWtVWLFRV�� R� 6�� SDUHQWH� GD� OLQJXDJHP� &��
GHVHQYROYLGD� RULJLQDOPHQWH� QRV� ODERUDWyULRV� GD� %HOO� H�
DWXDOPHQWH� HP� XVR� HP� YiULDV� XQLYHUVLGDGHV� H� LQVWLWXLo}HV�
GH�SHVTXLVD�

e�PXLWR�GLItFLO�DSUHVHQWDU�XP�SDQRUDPD�KLVWyULFR�GR�
GHVHQYROYLPHQWR� GR� XVR� GR� FRPSXWDGRU� HP� HVWDWtVWLFD��2�
LQLFLR�IRL�OHQWR��FRPR�TXDVH�VHPSUH��H�VRPHQWH�QR�ILQDO�GRV�
DQRV� ���R FRPSXWDGRU� FRPHoRX�GH� IDWR� D� UHSUHVHQWDU�XP�
SDSHO� LPSRUWDQWH�QR�XVR� H� GHVHQYROYLPHQWR�GD� HVWDWtVWLFD��
$OJXQV�DUWLJRV�PRVWUDP�R�SDQRUDPD�QHVVD�pSRFD��FRPR�RV�
GH� %R[� ������� H� 7XNH\� �������� )UDQFLV� ������� DSUHVHQWD�
XPD�UHVHQKD�H�FRPSDUDomR�GH�SDFRWHV�H[LVWHQWHV�DWH�R�ILP�
GD�GpFDGD�GH����

$� SDUWLU� GRV� DQRV� ��� R� GHVHQYROYLPHQWR� DFHOHURX�VH�
UDSLGDPHQWH�� H� FRPHoDUDP� D� DSDUHFHU� OLYURV� VREUH�
HVWDWtVWLFD�FRPSXWDFLRQDO��$SHQDV�SDUD�FLWDU�DOJXQV�
$ILIL�$]HQ�������� /LYUR� VREUH� R� XVRV� GR� FRPSXWDGRU� H�
SDFRWHV� GH� IRUPD� JHQpULFD� HP� YDULDV� iUHDV� GH� HVWDWtVWLFD��
�����
&KDPEHUV�� 7H[WR� JHUDO�� FRP� GLVFXVVmR� GH� SURMHWR� H�
HVWUXWXUD�GH�GDGRV�H�SURJUDPDV�HP�HVWDWtVWLFD��EHP�FRPR�
GH�DYDOLDomR�H�XVR�GH�SURJUDPDV�H�SDFRWHV�������
&RRNH� HW� DO�� /LYUR� HOHPHQWDU� FRP�SURJUDPDV� HP�%$6,&��
$SHVDU�GH�VHU�LQWURGXWyULR�DSUHVHQWD�ERQV�FRQFHLWRV�H�WHP�
DOJXPDV�VXJHVW}HV�H�LQIRUPDo}HV�LQWHUHVVDQWHV�������
*URHQHYHOG�� $SDUHFHX� GRLV� RX� WUrV� DQRV� DQWHV� GR� TXH�
GHYHULD��7UDWD�VH�GH�XP�OLYUR�SDUD�HQVLQDU�SUREDELOLGDGH�H�
HVWDWtVWLFD�FRP�H[HPSORV�H�H[HUFtFLRV�HP�%$6,&��6H�WLYHVVH�
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VXUJLGR�GHSRLV�GD�JUDQGH�GLIXVmR�GRV�PLFURFRPSXWDGRUHV�
VHX�LPSDFWR�SRGHULD�7HU�VLGR�PDLRU�������
+HPPHUOH�� )RL� R� SLRQHLUR�� 9DOH� D� SHQD� H[DPLQi�OR� SDUD�
FRPSDUi�OR�FRP�RV�OLYURV�PDLV�QRYRV�������
.HQQHG\� H�*HQWOH�� 7H[WR� DPSOR�� FREULQGR�PXLWR� DVSHFWRV�
GD�iUHD��(P�JHUDO��GLItFLO�GH�OHU��FRP�PXLWDV�GHPRQVWUDo}HV�
LQFRPSOHWDV�� HVWLOR� GHVDJUDGiYHO� H� SHGDQWH�� $LQGD� DVVLP��
LQGLVSHQViYHO� HP� PXLWRV� DVSHFWRV� GH� HVWDWtVWLFD�
FRPSXWDFLRQDO��DSHVDU�GRV�YiULRV�HUURV�������
0DLQGRQDOG�� 'HGLFDGR� HP� JUDQGH� SDUWH� D� SUREOHPDV� H�
DOJRULWPRV�HP�UHJUHVVmR���PRGHORV�OLQHDUHV�HP�JHUDO��H�XP�
SRXFR� GH� PHWRGRORJLD� PXOWLYDULDGD�� 0XLWRV� H[HPSORV� GH�
LPSOHPHQWDomR�HP�)2575$1�������
.ULVKQDLDK� H� *HQWOH�D� DSDUHFHU��� 8P� GRV� YROXPHV� GD�
HQFLFORSpGLD� HGLWDGD� SHOR� SULPHLUR� DXWRU�� 'HYH� WUD]HU�
PXLWDV�QRYLGDGHV�
8PD� LQGLFDomR� GD� LPSRUWkQFLD� TXH� DGTXLULX� D� iUHD� GH�
HVWDWtVWLFD�FRPSXWDFLRQDO�VmR�RV�IUHT�HQWHV�VLPSyVLRV�VREUH�
R�DVVXQWR��1DV�UHXQL}HV�GR�,QWHUQDWLRQDO�6WDWLVWLFDO ,QVWLWXWH�
H� GD� $PHULFDQ� 6WDWLVWLFDO� $VVRFLDWLRQ Ki� VHPSUH� VHVV}HV�
VREUH�R�WHPD�H���DQXDOPHQWH��UHDOL]D�VH�R�&RPSXWHU�6FLHQFH
	 6WDWLVWLFV� 6\PSRVLXP�RQ� WKH� ,QWHUIDFH�� 1R� DQR� GH� �����
RFRUUHX�R�����

2�YDORU�GR�FRPSXWDGRU�QD�(VWDWtVWLFD�IRL�UHDOoDGR�GH�XP�PRGR�PDUFDQWH�
SRU�%UDGOH\�(IURQ�������� �� HP�VHX� IDPRVR�DUWLJR ³&RPSXWDGRUHV�H�(VWDWtVWLFD��
SHQVDQGR�R�LPSHQViYHO´�

2� SURSyVLWR� GD� 7HRULD� 0DWHPiWLFD� p� GH� IDWR�� GH� WRGD�
WHRULD� FLHQWtILFD� p� VLPSOLILFDU� VLWXDo}HV� FRPSOH[DV� ���� 2�
DGYHQWR� GH� FRPSXWDGRUHV� YHOR]HV� WHP� UHGHILQLGR� R�
VLJQLILFDGR�GD�SDODYUD�³VLPSOHV´�QDV�FLrQFLDV�PDWHPiWLFDV��
3RU�H[HPSOR��XP�SUREOHPD�GH�RWLPL]DomR TXH�p�UHGX]LGR�D�
XP� SUREOHPD� GH� SURJUDPDomR� OLQHDU�� p� IUHT�HQWHPHQWH��
FRQVLGHUDGR� UHVROYLGR�� GHVGH� TXH� R� 0pWRGR� 6LPSOH[� p�
QXPHULFDPHQWH� HILFLHQWH����2�PHVPR�SURFHVVR� WUDEDOKD�QD�
(VWDWtVWLFD� 0DWHPiWLFD� ���� 8P� D� WHRULD� DX[LOLDGD� SRU�
FRPSXWDGRU�QmR� p�PHQRV� ³PDWHPiWLFD´�GR�TXH� DV� WHRULDV�
GR�SDVVDGR��HOD�p�DSHQDV�PHQRV�UHVWULQJLGD�SHODV�OLPLWDo}HV�
GR� FpUHEUR�KXPDQR����2�FDPLQKR�SDUD�R� VXFHVVR�p� FODUR����
8PD� PLVWXUD� GH� SHQVDPHQWR� PDWHPiWLFR� WUDGLFLRQDO�
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FRPELQDGR� FRP� R� SRGHU� QXPpULFR� H� RUJDQL]DGRU� GR�
FRPSXWDGRU��

3RGH�VH�SHUFHEHU�D�LPSRUWkQFLD�GR�FRPSXWDGRU�QD�HVWDWtVWLFD��FRQIRUPH�
'DFKV� � H� � %UDGOH\� (IURQ�� $� XWLOL]DomR� GD� FRPSXWDomR� QD� HVWDWtVWLFD�� VHMD� HP�
VLPXODo}HV�RX�HP�LQYHVWLJDo}HV�KHXUtVWLFDV��RQGH�D�EXVFD�H[DXVWLYD�p�LQYLiYHO��D�
FRPSXWDomR�FXPSUL�VHXV�REMHWLYRV�TXH�p�R�GH�WUD]HU�VROXo}HV�YLiYHLV��FRP�EDL[R�
FXVWR�H�WHPSR�UHGX]LGR��

��� (VWDWtVWLFD�([SHULPHQWDO

8P� GRV� PDLV� IXQGDPHQWDLV� LQWHUHVVHV� GD� DQDOLVH� GH� GDGRV� p� D�
FRPSDUDo}HV� HQWUH� WUDWDPHQWRV�� 8P� WUDWDPHQWR� p� XPD� FRQGLomR� KRPRJrQHD�
DSOLFDGD�GLVWLQWDPHQWH�VREUH�XP�JUXSR�GH�LQGLYtGXRV��SHVVRDV��SODQWDV��DQLPDLV��
SHoDV�� HWF��� TXH� SRGH� DOWHUDU�OKHV� VXDV� FDUDFWHUtVWLFDV�� 3RU� H[HPSOR�� FRQVLGHUH�
TXDWUR�UDo}HV�GLIHUHQWHV�SDUD�HQJRUGD�GH�IUDQJRV��2�WUDWDPHQWR�p�R�WLSR�GH�UDomR��
SRLV�FDGD�XPD�GHODV�SRGH�OHYDU�D�XPD�WD[D�GH�SHVR�GLIHUHQFLDGR��2�REMHWLYR��GH�
XP� H[SHULPHQWR� GHVWH� WLSR� VHULD� FRPSDUDU� DV� UDo}HV�� SDUD� YHULILFDU� TXDO� GHODV�
SURSRUFLRQDP�PDLRU�JDQKR�GH�SHVR�QR�PHVPR�WHPSR�

$� WpFQLFD� IXQGDPHQWDO�SDUD�SURFHGHU�QHVWD�FRPSDUDomR�p�D $QiOLVH�GH�
9DULkQFLD��$1$9$���D�TXDO�FRQVLVWH�GH�EDVLFDPHQWH�GXDV�HWDSDV��R�WHVWH�)�p�XP�
WHVWH�GH�FRPSDUDo}HV�P~OWLSODV�
2�7HVWH�)�p�XP�WHVWH�HVWDWtVWLFRV�TXH�LQIRUPD�VH�Ki��RX�QmR�Ki��SHOR�PHQRV�XP�
WUDWDPHQWR�GLIHUHQWH�GHQWUH�WRGRV�RV�WUDWDPHQWRV�DSOLFDGRV�

$VVLP��WRPDQGR�R�H[HPSOR�DQWHULRU��R�WHVWH�)�GLUi�DSHQDV�VH��
x 7RGRV�DV�UDo}HV�VmR�LJXDLV�HQWUH�VL��RX�
x 3HOR�PHQRV�XPD�p�GLIHUHQWH�GDV�RXWUDV�
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2�WHVWH�)�QmR�GL]�TXDO�p�GLIHUHQWH�GH�TXDO��HOH�DSHQDV�LQIRUPD�VH�Ki��RX�VH�QmR�
Ki��DOJXPD�GLIHUHQoD�HQWUH�RV�WUDWDPHQWRV��$��GLVFULPLQDomR�HQWUH�RV�WUDWDPHQWRV�
p�IHLWD�SHOD�HWDSD�VHJXLQWH�

����� 7HVWHV�GH�PpGLDV

3DUD�GLVFXWLU�VREUH�D�ILORVRILD�GDV�FRPSDUDo}HV�P~OWLSODV��R�DVSHFWR�PDLV�
LPSRUWDQWH�p�7HU� VHPSUH�HP�PHQWH�TXH� WRGD� LQIHUrQFLD� UHDOL]DGD�HVWD� VXMHLWD�D�
HUURV��(VVHV�HUURV�SRGHP�VHU�FODVVLILFDGRV�HP�WUrV�FDWHJRULDV��2�SULPHLUR�GHOHV�p�
R� GHQRPLQDGR� HUUR� WLSR� ,�� TXH� UHIHUH�VH� D� SUREDELOLGDGH� �.�� GH� UHMHLWDU� XPD�
KLSyWHVH� TXDQGR� HOD� p� YHUGDGHLUD� 2� VHJXQGR�� HUUR� WLSR� ,,� �� UHIHUH�VH� j�
SUREDELOLGDGH�GH� ����GH� DFHLWDU�XPD�KLSyWHVH�FRPR�YHUGDGHLUD�TXDQGR�GH� IDWR��
HOD�p�IDOVD��3DUD�R�HUUR�WLSR�,��QRV�SURFHGLPHQWRV�GH�FRPSDUDo}HV�P~OWLSODV�HQWUH�
RXWUDV��H[LVWHP�GXDV�IRUPDV�GH�PHGLU�HVVH�HUUR��$�SULPHLUD�UHIHUH�VH�j�DYDOLDomR�
GD� SUREDELOLGDGH� GH� VH� UHMHLWDU� XPD� KLSyWHVH� YHUGDGHLUD� HP� WRGDV� DV� SRVVtYHLV�
FRPELQDo}HV�GRV�QtYHLV�GRV� WUDWDPHQWRV� WRPDGRV�GRLV�D�GRLV��VHQGR�FRQKHFLGD�
SRU�WD[D�GH�HUUR�WLSR�,�SRU�FRPSDUDomR��FRPSDULVRQZLVH�RX�SHU�FRPSDULVRQ�HUURU�
UDWH���$�6HJXQGD�IRUPD�p�D�PHGLDGD�GR�HUUR�WLSR�,�FRPR�D�SUREDELOLGDGH�GH�VH�
UHDOL]DU� SHOR�PHQRV� XPD� LQIHUrQFLD� HUUDGD� SRU� H[SHULPHQWR� H� p FRQKHFLGD� SRU�
WD[D�GH�HUUR�WLSR�,�SRU�H[SHULPHQWR��H[SHULPHQWZLVH�HUURU�UDWH��
)LQDOPHQWH�� R� WHUFHLUR� WLSR� GH� HUUR� DR� VH� UHDOL]DU� XPD� LQIHUrQFLD�� FRQKHFLGR�
FRPR�HUUR�WLSR�,,,�UHIHUH�VH�j�SUREDELOLGDGH�GH�FODVVLILFDU XP�QtYHO�GH�WUDWDPHQWR�
FRPR�VXSHULRU�DR�RXWUR��TXDQGR�GH�IDWR�R�VHJXQGR�QtYHO�VXSHUD�R�SULPHLUR�
([LVWHP� YiULRV� WHVWHV� SDUD� FRPSDUDo}HV� P~OWLSODV�� (OHV� GLIHUHP�
IXQGDPHQWDOPHQWH� QD� ILORVRILD� GH� FRQWUROH� GR� HUUR� WLSR� ,�� RX� VHMD�� WHVWHV� WDLV��
FRPR� R� GH� 'XQFDQ� H� R� /6'� �EDVHDGR� QD� GLVWULEXLomR� GH� W� GH� VWXGHQW�� QmR�
FRQWURODP� D� WD[D� GH� HUUR� SRU� H[SHULPHQWR�� PDV� FRQWURODP� D� WD[D� GH� HUUR� SRU�
FRPSDUDomR�� 3RU� RXWUR� ODGR�� RV� WHVWHV� FRPR� R� GH� 7XNH\� H� 6FKHIIp� FRQWURODP�
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DGHTXDGDPHQWH�DV�WD[DV�GH�HUUR�SRU�H[SHULPHQWR�H�SRU�FRPSDUDomR��SUHVHUYDQGR�
R�QtYHO�QRPLQDO�GH�VLJQLILFkQFLD��.��
2XWURV� WHVWHV� XWLOL]DGRV� VmR� R� 7HVWH� GH� %RQIHUURQL�� 6WXGHQW�.HQHZPDQ�.HXOV�
�61.��H�R�6FRWW�H�.QRWW��6.��

&DGD� XP� GHVWHV� WHVWHV� WHP� DOJXPDV� FDUDFWHUtVWLFDV� TXH� GHYHP� VHU�
REVHUYDGRV� SDUD� TXH� HOHV� VHMDP� DSOLFDGRV�� FRPHoDQGR� SHOR� FRQWUROH� GRV� HUURV�
WLSR�,�H�,,�FLWDGRV�DQWHULRUPHQWH��
2�7HVWH�GH�7XNH\�p�XP�GRV�PDLV�XWLOL]DGRV��GHYLGR�DR�ERP�FRQWUROH�GRV�HUURV�
FLWDGRV�H�D UHODWLYD�VLPSOLFLGDGH�GH�DSOLFDomR�

����� 7HVWH�GH�7XNH\

2� 7HVWH� GH� 7XNH\�� EDVHDGR QD� DPSOLWXGH� WRWDO� HVWXGHQWL]DGD�
�³VWXGHQWL]HG�UDQJH´��SRGH�VHU�XWLOL]DGR�SDUD�FRPSDUDU�WRGR�H�TXDOTXHU�FRQWUDVWH�
HQWH� GXDV� PpGLDV� GH� WUDWDPHQWRV�� &RQVLGHUH� R� FDVR� HP� TXH� Ki� TXDWUR�
WUDWDPHQWRV��H[LVWH��SRUWDQWR�VHLV�FRQWUDVWHV�GLVWLQWRV�TXH�SRGHP�VHU�HVWXGDGRV��

������ �����   &
2�WHVWH�p�H[DWR�H�GH�XVR�PXLWR�VLPSOHV�TXDQGR�R�Q~PHUR�GH�UHSHWLo}HV�p�

R�PHVPR�SDUD�WRGRV�RV�WUDWDPHQWRV��R�TXH�DGPLWLUHPRV�
&RPHoDUHPRV�SRU�FDOFXODU�R�YDORU�GH� U

VT� ' ��RQGH�T�p�R�YDORU�GD�
DPSOLWXGH�WRWDO�HVWXGHQWL]DGD�DR�QtYHO�GH����RX�GH����GH�SUREDELOLGDGH��V�p�D�
HVWLPDWLYD� GR� GHVYLR� SDGUmR� UHVLGXDO�� H� U� p� R� QXPHUR� GH� UHSHWLo}HV�� VXSRVWR� ��
SDUD�WRGRV�RV�WUDWDPHQWRV��1HVWH�FDVR�WHP�VH�Q� ���WUDWDPHQWRV��Q¶� ����JUDXV�GH�
OLEHUGDGH�SDUD�R� UHVtGXR��H�R�YDORU�T DR�QtYHO�GH����GH�SUREDELOLGDGH�p��SRLV��
������HVWH�YDORU�SRGH�VHU�REWLGR�SRU�WDEHODV�GLVSRQtYHLV�HP�OLYURV��RX�FDOFXODGR�
SHOR�VRIWZDUH��
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7HP�VH�
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(QWmR�WRGR�FRQWUDVWH�HQWUH�GXDV�PHGLD��LVWR�p��GR�WLSR
XL PP< � 

FXMD�HVWLPDWLYD�H[FHGHU�R�YDORU�û  ������VHUi�VLJQLILFDWLYR�DR�QtYHO�GH�
���GH�SUREDELOLGDGH��7DO�DFRQWHFH�FRP�D�GLIHUHQoD�HQWUH�D�PDLRU�H�D�PHQRU�GDV�
PHGLDV�DPRVWUDLV��P� ��DFKDGDV�

&RQVLGHUH�TXH��
�� PP< ��

�

�  ����± ����� ����
6H�DGRWDUPRV�R�QtYHO�GH����GH�SUREDELOLGDGH��WHUHPRV�

�
������� � '  �����

(�HVWH�PHVPR�FRQWUDVWH�VHUi�DLQGD�VLJQLILFDWLYR�QHVWH�QtYHO�

��� 6RIWZDUH�(VWDWtVWLFRV

����� 6RIWZDUH�&RPHUFLDO

$SWHFK�6\VWHPV � +RPH�3DJH�GR�*$866��XP�SDFRWH�GH�VRIWZDUH�PDWHPiWLFR�H�
HVWDWtVWLFR� LQFOXLQGR� XPD� SRGHURVD� OtQJXD� GH� SURJUDPDomR�� SDUD� R� '26�� R�
:LQGRZV��R�26���H�SODWDIRUPDV�8QL[��+RPHSDJH��KWWS���ZZZ�DSWHFK�FRP�
&\WHO�VRIWZDUH � 6RIWZDUH�HVWDWtVWLFR�SDUD�LQIHUrQFLD�H[DWD�FRPR�6WDW;DFW��3URF�
6WDW;DFW�SDUD�R�6$6��/RJ;DFW�H�(D6W��+RPHSDJH��KWWS���ZZZ�F\WHO�FRP�
*UDSK3DG � *UDSK3DG�3ULVP�SDUD�:LQGRZV��
,GHD�:RUNV � 9iULRV� VLVWHPDV� GH� VRIWZDUH�� LQFOXLQGR� R� 6WDWLVWLFDO� 1DYLJDWRU�
SDUD�'26�:LQ��+RPHSDJH���KWWS���ZZZ�JUDSKSDG�FRP�ZHOFRPH�KWP

http://www.ideaworks.com/
http://www.graphpad.com/www/welcome.html
http://www.cytel.com/
http://www.aptech.com/
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,YDWLRQ� 'DWDV\VWHPV � %H\RQG� ������ VRIWZDUH� SDUD� :LQGRZV�� +RPHSDJH��
KWWS���ZZZ�LYDWLRQ�FRP�
0DWK6RIW � 3URGXWRV� GH� 6RIWZDUHV�� 0DWK&$'�� $[XP�� 6�3OXV�� +RPHSDJH��
KWWS���ZZZ�PDWKVRIW�FRP�
0DWK:RUNV � 6RIWZDUH�0$7/$%��+RPHSDJH���KWWS���ZZZ�PDWKZRUNV�FRP�
0LQLWDE � 6RIWZDUH�0LQLWDE��)$4V��PDFURV�JUDWXLWDV�� VXSRUWH� WpFQLFR�H�DOJXP�
PDWHULDO� SDUD� D� FRPXQLGDGH� HVWDWtVWLFD� FRPR� PDLOLQJ� OLVWV�� +RPHSDJH��
KWWS���ZZZ�PLQLWDE�FRP�
1$*�� 7KH�1XPHULFDO�$OJRULWKPV�*URXS � 6RIWZDUH�QXPpULFR�H�ELEOLRWHFDV��
)RUWUDQ� ���� *HQ6WDW�� *OLP�� 0/3�� $;,20�� ,ULV� ([SORUHU�� +RPHSDJH���
KWWS���ZZZ�QDJ�FR�XN�
1&66� 6WDWLVWLFDO� 6RIWZDUH � &ySLD� JUDWXLWD� GH� DYDOLDomR� H� FDOFXODGRU� GH�
SUREDELOLGDGH�GD�1&66�JUDWXLWR��+RPHSDJH���KWWS���ZZZ�QFVV�FRP�
1:3�$VVRFLDWHV � 67$7/(76�� -DYD�DSSOHWV�SDUD�DQiOLVH�HVWDWtVWLFD�H�JUiILFRV��
JUDWXLWR�� PDV� FRP� YHUV}HV� DFDGrPLFDV� GLVSRQtYHLV� OLPLWDGDV�� +RPHSDJH���
KWWS���ZZZ�VWDWOHWV�FRP�
6$6� � 6LVWHPD�6$6�HP�PXLWDV�SODWDIRUPDV��-03��FRPSLODGRU�&��/HTXH�YDULDGR�
GH�PDWHULDO�GR�6$6��YLVWD�JHUDO�GR�VRIWZDUH��H�VHUYLoRV�GH�VXSRUWH�LQFOXLQGR�XPD�
EDVH� GH� GDGRV� SHVTXLViYHO� SRU� 6$6� 1RWHV� H� GRFXPHQWRV� GH� VXSRUWH� WpFQLFR��
+RPHSDJH���KWWS���ZZZ�VDV�FRP�
$�7DEHOD� ��PRVWUD� RV� JDVWRV� GR�'(;� 'HSDUWDPHQWR� GH� ([DWDV� UHIHUHQWHV� DR�
SDJDPHQWR�GD��OLFHQoD�HQWUH�R�SHUtRGR�GH������j������SDUD�DOJXQV�PyGXORV�GR�
6RIWZDUH��

http://www.sas.com/
http://www.statlets.com/
http://www.ncss.com/
http://www.nag.co.uk/
http://www.minitab.com/
http://www.mathworks.com/
http://www.mathsoft.com/
http://www.ivation.com/
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7DEHOD����&XVWR�FRP�D�/LFHQoD�GR�6$6�± 8)/$�QR�SHUtRGR�GH�����
D������
3$&27(6��6$6

'DWD ,0/ *5$3+ $&&3&)) %$6( 67$7 (76 727$/
 ����� ��� ��� ��������
 ������ ������ ������ ������ ������ ������ ��������
 ����� ����� ����� ����� ����� ����� ��������
 ���� ���� ���� ������ ���� ���� ��������
 ������ ������ ������ ������ ������ ������ ��������

�1RYHPEUR������j�1RYHPEUR������
�1RYHPEUR��������j�1RYHPEUR������
�1RYHPEUR������j�1RYHPEUR�����
�1RYHPEUR�������j�2XWXEUR�����
�1RYHPEUR�������j�2XWXEUR�����

6*&� � 6WDWLVWLFDO� *UDSKLFV� &RUSRUDWLRQ � 67$7*5$3+,&6� � SDFRWH� GD�
DQiOLVH�HVWDWtVWLFD�SDUD�06�:LQGRZV��+RPHSDJH���KWWS���ZZZ�VJFRUS�FRP�
6+$=$0 � 6+$=$0�� VRIWZDUH� GLVSRQtYHO� SDUD� YDULDGRV� 3&�� HVWDo}HV� GH�
WUDEDOKR�H�SODWDIRUPDV�PDLQIUDPH� +RPHSDJH��KWWS���ZZZ�VJFRUS�FRP�
6366 � 6RIWZDUH� 6366� SURSULHWiULR� GH� SURGXWRV� FRPR� R� 6\VWDW� H� %0'3��
+RPHSDJH���KWWS���ZZZ�VSVV�FRP�
6WDWD � 6WDWD�SDUD�'26�:LQ�0DF�8QL[��+RPHSDJH���KWWS���ZZZ�VWDWD�FRP�
6WDW�(DVH � 'HVLJQ�(DVH� H� 'HVLJQ�([SHUW� SDUD� :LQGRZV�� VRIWZDUH� SDUD� R�
SODQHDPHQWR�GH�H[SHULrQFLDV��+RPHSDJH���KWWS���ZZZ�VWDWHDVH�FRP�
6WDWLVWLFDO�6ROXWLRQV � 'LVWULEXLGRU�GH�VRIWZDUH�HVWDWtVWLFR��LQFOXLQGR�6RODV�SDUD�
DQiOLVH� GH� GDGRV� RPLVVRV� HQ4XHU\� $GYLVRU� SDUD� SODQHDPHQWR� GH� H[SHULrQFLDV�
�YHUV}HV�GH�GHPRQVWUDomR�GLVSRQtYHLV���+RPHSDJH���KWWS���ZZZ�VWDWVRO�LH�

http://www.statsol.ie/
http://www.statease.com/
http://www.stata.com/
http://www.spss.com/
http://shazam.econ.ubc.ca/
http://www.sgcorp.com/
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6WDW6FL � 6�3OXV�VRIWZDUH��+RPHSDJH���KWWS���ZZZ�VWDWVFL�FRP��
6WDW6RIW � 6WDWLVWLFD�� SDFRWH� GH� VRIWZDUH� HVWDWtVWLFR� SDUD� '26�:LQ�0DF��
+RPHSDJH���KWWS���ZZZ�VWDWVRIWLQF�FRP��
8QLVWDW � 3DFRWH�(VWDWtVWLFR�81,67$7�GR�:LQGRZV�FRP�FDUDFWHUtVWLFDV�DGG�LQ�
SDUD�06�([FHO�RX�06�2IILFH��GHPR�GLVSRQtYHO�
+RPHSDJH���KWWS���ZZZ�XQLVWDW�FRP��
9LVXDO� 1XPHULFV � 3URGXWRV�� 39�:$9(�� ,06/� �ELEOLRWHFDV� QXPpULFDV� H�
JUiILFDV�GH�&�H�)RUWUDQ���6WDQIRUG�*UDSKLFV��
+RPHSDJH���KWWS���ZZZ�YQL�FRP�LQGH[�KWPO

����� 6RIWZDUH�/LYUH

$5ILW � &ROHFomR� JUDWXLWD� GH� URWLQDV� DWODE�� IXQFLRQDQGR� HP� 8QL[�� SRU� GH�
7�6FKQHLGHU�H�$�1HXPDLHU��
+RPHSDJH���KWWS���VRORQ�FPD�XQLYLH�DF�DW�aQHXP�VRIWZDUH�DUILW�
%0'3� 6WDWLVWLFDO� 6RIWZDUH � $OJXP� IUHHZDUH� FRPR� R� 62/2� SUREDELOLW\�
FDOFXODWRU �R� PHVPR� TXH� R� FDOFXODGRU� GD� SUREDELOLGDGH� GH� 1&66�� H� R�
%0'3�',$021'�/(��+RPHSDJH���KWWS���ZZZ�EPGS�FRP�
'HFLVLRQ� $QDO\VW � 67$76 �6RIWZDUH� (VWDWtVWLFR� JUDWXLWR� SDUD� SHVTXLVD� GH�
PHUFDGR��IXQFLRQDQGR�HP�,%0�3&�:LQGRZV��
+RPHSDJH���KWWS���ZZZ�GHFLVLRQDQDO\VW�FRP�GRZQORDG�KWP
&OLFN�	�/HDUQ�5HJUHVVLRQ � 6RIWZDUH�LWHUDWLYR�SDUD�DQiOLVH�GH�UHJUHVVmR�OLQHDU��
YHUVmR�GH�GHPRQVWUDomR�GLVSRQtYHO��
+RPHSDJH���KWWS���ZZZ�OHDUQUHJUHVVLRQ�FRP�
0'�$QGHUVRQ�&DQFHU�&HQWHU�%LRPDWKHPDWLFV � 9DULDGR�VRIWZDUH�HVWDWtVWLFR�
HVSHFLDOL]DGR�� IUHHZDUH�GLVSRQtYHO��SURJUDPDV�'26�RX�0DF�� LQFOXLGR�VRIWZDUH�
+RPHSDJH���673/$1��KWWS���RGLQ�PGDFF�WPF�HGX�DQRQIWS�

http://odin.mdacc.tmc.edu/anonftp/
http://nsns.com/click/
http://www.decisionanalyst.com/download.htm
http://www.bmdp.com/
http://solon.cma.univie.ac.at/~neum/software/arfit/
http://www.vni.com/index.html
http://www.vni.com/
http://www.unistat.com/
http://www.statsoftinc.com/
http://www.statsci.com/
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5 � p� XP� DPELHQWH� SDUD� FRPSXWDomR� HVWDWtVWLFD�� e� XP� SURMHWR� GH�*18�PXLWR�
VLPLODU� j� OLQJXDJHP� H� DR� DPELHQWH� GH� 6�� 5� IRUQHFH� XPD� DPSOD� YDULHGDGH� GH�
WpFQLFDV�HVWDWtVWLFDV�H�JUiILFDV�H�p DOWDPHQWH�H[WHQVtYHO��&RPSLOD�H�IXQFLRQD�HP�
XPD� DPSOD� YDULHGDGH� GH� SODWDIRUPDV� GH� 81,;� H� /LQX[�� 7DPEpP� FRPSLOD� H�
IXQFLRQD� HP�:LQGRZV� �[�17������ H� HP�0DF26�� � +RPHSDJH�� KWWS���ZZZ�U�
SURMHFW�RUJ
6,69$5 ± 3URJUDPD� GH� DQiOLVHV� HVWDWtVWLFDV� �6WDWLVWLFDO� $QDO\VLV� 6RIWZDUH�� H�
SODQHMDPHQWR� GH� H[SHULPHQWRV�� 2� SURJUDPD� 6LVYDU� IRL� GHVHQYROYLGR�
SULQFLSDOPHQWH�FRP�ILQDOLGDGHV�GLGiWLFDV��$WXDOPHQWH��VHUYH�FRPR�VXSRUWH�SDUD�
DV�GLVFLSOLQDV�GH�HVWDWtVWLFD�H[SHULPHQWDO�H�HVWDWtVWLFD�EiVLFD�GRV�FXUVRV�UHJXODUHV�
GH�JUDGXDomR�GD�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��$�YHUVmR�DWXDO�GR�6LVYDU�SDUD�
:LQGRZV�YHP�VHQGR�ODUJDPHQWH�XWLOL]DGD�SHORV�SHVTXLVDGRUHV�GD�8QLYHUVLGDGH�
)HGHUDO�GH�/DYUDV��EHP�FRPR��GH�RXWUDV�XQLYHUVLGDGHV�H�LQVWLWXLo}HV�GH�SHVTXLVD��
2V� DOXQRV� GR� FXUVR� GH� WXWRULD� �HVSHFLDOL]DomR��� EHP� FRPR� RXWURV� DOXQRV� H�
SHVTXLVDGRUHV� GD� 8)/$� H� GH� RXWUDV� LQVWLWXLo}HV� SRGHP� EDL[DU� XPD� FySLD� GR�
SURJUDPD��-XQWDPHQWH�FRP�R�SURJUDPD�SRGH�VH�HIHWXDU�R�GRZQORDG�GR�PDQXDO�
HP�3')��+RPHSDJH���KWWS���ZZZ�GH[�XIOD�EU�GDQLHOII�
;75(0(6 � VRIWZDUH�HVWDWtVWLFR�SDUD�DQiOLVH�GH�GDGRV�H[WUHPRV��YHUV}HV�SDUD�
:LQGRZV��� LQFOXtGR� QR� OLYUR� �6WDWLVWLFDO�$QDO\VLV� RI� ([WUHPH�'DWD��� E\�5��'��
5HLVV�DQG�0�7KRPDV��������
+RPHSDJH��KWWS���ZZZ�[WUHPHV�PDWK�XQL�VLHJHQ�GH�

http://www.xtremes.math.uni-siegen.de/
http://www.dex.ufla.br/danielff/prog.htm
http://216.239.39.104/translate_c?hl=pt-BR&ie=UTF-8&oe=UTF-8&langpair=en%7Cpt&u=http://www.gnu.org/&prev=/language_tools
http://www.r-project.org/
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� 0$7(5,$,6�(�0e72'26

��� 0DWHULDLV

2� SUHVHQWH� WUDEDOKR� IRL� GHVHQYROYLGR� QR� '(;� � 'HSDUWDPHQWR� GH�
&LrQFLDV� ([DWDV� GD� 8QLYHUVLGDGH� )HGHUDO� GH� /DYUDV� XWLOL]DQGR�VH� R� VRIWZDUH�
OLYUH�5�LQVWDODGR�HP�GRLV�FRPSXWDGRUHV�FRP�D�VHJXLQWH�GHVFULomR�

x &RPSXWDGRU�FRP�SURFHVVDGRU�3HQWLXP�,,,������0%�GH�5$0�H�6LVWHPD�
2SHUDFLRQDO�:LQGRZV��������HGLomR�

x &RPSXWDGRU�FRP�SURFHVVDGRU�$0'�$7+21����������0%�GH�5$0�H�
6LVWHPDV�2SHUDFLRQDLV�/LQX[�5HG�+DW�����H�:LQGRZV��������HGLomR�
2�GHOLQHDPHQWR�GH�SHVTXLVD�XWLOL]DGR�IRL�SUHSRQGHUDQWHPHQWH�SHVTXLVD�

ELEOLRJUiILFD�HP�OLYURV�GH�(VWDWtVWLFD���OLYURV�GH�SURJUDPDomR�&���H�PDQXDLV�GR�
5��REWLGRV�SULQFLSDOPHQWH�QD�,QWHUQHW�

2�DPELHQWH�GH�SURJUDPDomR�XWLOL]DGR�IRUDP�&���H�5��DPERV�SDUD�/LQX[�
H�:LQGRZV��$�FRQGXomR�GD�SHVTXLVD�EDVHRX�VH�HP�VHPLQiULRV�VHPDQDLV�FRP�R�
RULHQWDGRU�� RQGH� GLVFXVV}HV� VREUH� R� VRIWZDUH� H� DSOLFDo}HV� HVSHFtILFDV� QD�
(VWDWtVWLFD�IRUDP�UHDOL]DGDV�

��� 0pWRGRV
$�7DEHOD���UHIHUH�VH�D�GDGRV�VLPXODGRV�VHJXQGR�5DPDOKR��)HUUHLUD�	�

2OLYHLUD��������
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7DEHOD ���'DGRV�H[SHULPHQWDLV�DUUDQMDGRV�GH�DFRUGR�FRP�R�PRGHOR�
GH� EORFRV� FDVXDOL]DGRV� FRP� HIHLWRV� SDUDPpWULFRV� GH� WUDWDPHQWRV� H�
EORFRV��FRQVLGHUDQGR�HUURV�QRUPDLV��PpGLD�H�YDULkQFLD�LJXDO�D�����

%ORFRV
7UDWDPHQWRV � � � �

� ������ ������ ������ �������
� ������ ������ ������ ������
� ������ ������ ������ ������
� ������ ������ ������� ������
� ������ ������ ������� �������
� ������ ������ ������ �������
� ������ ������� ������� �������
� ������� ������� ������� �������
� ������� ������� ������� �������
�� ������� ������� ������� �������

)RQWH��5DPDOKR��)HUUHLUD�	�2OLYHLUD��������

)RL�FULDGD�XPD�IXQomR�TXH�FDOFXOD�XP�LQWHUYDOR�EDVHDGR�QD�PpGLD�H�QD�
GLIHUHQoD�PtQLPD� VLJQLILFDWLYD� FRP�EDVH� QD� DPSOLWXGH� HVWXGHQWL]DGD� �'06�GH�
7XNH\���2�SURFHGLPHQWR�GHVWD�IXQomR�HVWi�DSUHVHQWDGR�QD�7DEHOD���

7DEHOD����3URFHGLPHQWR�SDUD�R�FiOFXOR�GRV YDORUHV�LQIHULRU�H�
VXSHULRU�GR�DOJRULWPR

;�LQIHULRU ORZHU� �PHDQ�± '06
;�VXSHULRU XSSHU� �PHDQ

)RQWH��'DGRV�GR�WUDEDOKR

$�IXQomR�,QVHUW2UGHUHG�p�UHVSRQViYHO�SRU�LQVHULU��HP�XPD�HVWUXWXUD�GH�GDGRV�
OLVWD� GXSODPHQWH� HQFDGHDGD�� HP� RUGHP� GHFUHVFHQWH� WRPDQGR� D� PpGLD� FRPR�
UHIHUrQFLD��FRQIRUPH�D�GHVFULWR�QD�WDEHOD���
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7DEHOD����'HVFULomR�GRV�YDORUHV�LQIHULRU�H�VXSHULRU�SDUD�FDGD�PpGLD
FRQIRUPH�R�SURFHGLPHQWR�GHVFULWR�QD�7DEHOD��

0HDQ /RZHU 8SSHU
������� ������� �������
������� ������� �������
������ ����� �������
������� ������� �������
������� ������� �������
������� ���� �������
������ ������� ������
������� ������� �������
������ ������� ������
������� ������� �������

)RQWH��'DGRV�GR�WUDEDOKR

$�IXQomR�$GMXVW/RZHU����UHVXOWDGR�QD�7DEHOD����ID]�XP�UHDMXVWH�QR�YDORU�
ORZHU�SHUFRUUHQGR�D�HVWUXWXUD�GH�GDGRV�OLVWD�GR�ILQDO�SDUD�R�LQtFLR�DWp�HQFRQWUDU�
XPD�PpGLD�PDLRU�TXH�R�ORZHU�DYDOLDGR�

7DEHOD����5HDMXVWH�GR�YDORU�LQIHULRU�� IXQomR�$GMXVW/RZHU�
PHDQ /RZHU 8SSHU
������� ������� �������
������ ������� �������
������� ������� �������
������� ������� �������
������� ������� �������
������� ������� �������
������ ������� ������
������� ������� �������
������ ������� ������
������� ������� �������
)RQWH��'DGRV�GR�WUDEDOKR
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(P�VHJXLGD�XPD�IXQomR�GH�QRPH�0HHW1RGH���p�UHVSRQViYHO�SRU�PDUFDU�
R� LQWHUYDOR� FRPR�YiOLGR� RX� LQYiOLGR�� FRQIRUPH� D�7DEHOD� ��� VHQGR� FRQVLGHUDGR�
XP�LQWHUYDOR�YiOLGR�WRGR�DTXHOH�TXH�QmR�HVWi�GHQWUR�GH�XP�RXWUR�LQWHUYDOR�

7DEHOD����,QWHUYDORV�YiOLGRV�
0HDQ /RZHU 8SSHU
������� ������� �������
������� ������� �������
������� ������� �������
������� ������� �������

)RQWH��'DGRV�GR�WUDEDOKR
$�IXQomR�,QVHUW6\PERO���WHP�R�REMHWLYR�GH�LQVHULU�R�PHVPR�VtPEROR�SDUD�RV�

LQWHUYDORV�YiOLGRV��)LQDOPHQWH��3ULQW7DEOH7XNH\���p�UHVSRQViYHO�SRU�LPSULPLU�D�
VDtGD�LPSOHPHQWDGD�

$�ILJXUD���H�D��ILJXUD����XWLOL]D�RV�HYHQWRV�GH�PRGHODJHP�GH�PRGHODJHP�GD�80/�
VHJXQGR� %22&+� �������� $� ILJXUD� �� UHSUHVHQWD� D� UHODomR� GH� VXEVLVWHPDV�� 2�
VXEVLVWHPD� 7XNH\6\PERO� UHSUHVHQWD� R� FyGLJR�IRQWH� 5� H� R� VXEVLVWHPD� PDLQ� p� D�
LPSOHPHQWDomR�GR�FyGLJR�IRQWH��&����(QWUH�HOHV�Ki�XPD�UHODomR�GH�GHSHQGrQFLD��

7XNH\6\PERO PDLQ

)LJXUD����6XEVLVWHPDV��3DFRWHV��
)RQWH��6RIWZDUH�5DWLRQDO�5RVH

1D�FODVVH�PDLQ�HVWmR� OLVWDGDV� DV� VHJXLQWHV� IXQo}HV��YRLG�PDLQ�GRXEOH�'06��
LQW� VL]H�� GRXEOH� DUUD\BPHDQV��� YRLG� 0HHW1RGH�7/LVW�7'DWD!� 	OLVW��� GRXEOH�
$GMXVW/RZHU� �7/LVW� �7'DWD!� 	OLVW�� GRXEOH� ORZHU��� LQW�
&DOFXODWH1XPEHU1RW9DOLGDWH�7/LVW� �7'DWD!� 	OLVW��� � YRLG� ,QVHUW6\PERO�7/LVW�
�7'DWD!� 	OLVW��� � FRQVW� YRLG� 3ULQW7DEOH7XNH\�7/LVW� �7'DWD!� 	OLVW��� YRLG�
&OHDU2EMHFW�7/LVW�7'DWD!�	OLVW��
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8PD� FODVVH�PDLQ� � SRVVXL� XPD� ~QLFD� LQVWkQFLD� GR� WLSR�7/LVW� UHODFLRQDGDV� QD�
FODVVH�7/LVW�FRP�DV�VHJXLQWHV�IXQo}HV��71RGH�7'DWD!�*HW)LUVW1RGH�����71RGH��
7'DWD!�*HW%DFN1RGH����YRLG�,QVHUW2UGHUHG�7'DWD�YDOXH����YRLG�&OHDU0HPRU\���

8PD�FODVVH�7/LVW�SRGH�GHILQLU�Q�LQVWDQFLDV�GD�FODVVH�71RGH�FRP�DV�VHJXLQWHV�
IXQo}HV�� 71RGH�� 7'DWD� *HW2EMHFW���� 71RGH�� 7'DWD!� *HW5LJKW���� 71RGH��
7'DWD!*HW/HIW���� YRLG� /LQN5LJKW�71RGH�� 7'DWD!� QRGH��� YRLG�
/LQN/HIW�71RGH��7'DWD!�QRGH��

71RGH� SRVVXL� XPD� UHODomR� GH� �� SDUD� �� FRP� D� FODVVH� 7'DWD� TXH� SRVVXL� DV�
VHJXLQWHV� IXQo}HV�� GRXEOH�*HW/RZHU���� GRXEOH� *HW8SSHU���� YRLG� 6HW/RZHU�GRXEOH�
ORZHU��� YRLG� 6HW8SSHU�� GRXEOH� XSSHU� ��� � YRLG� 6HW0HDQ�� GRXEOH� PHDQ� ��� GRXEOH�
*HW0HDQ���� YRLG� 6HW9DOLGDWH�ERRO� YDOLGDWH��� � ERRO� *HW9DOLGDWH���� � YRLG�
&DOFXODWH,QWHUYDOV�GRXEOH� PHDQ�� GRXEOH� '06� ��� YRLG� ,QVLGH6\PERO�VWULQJ�
FKDUDFWHU��LQW�GLJLW���YRLG�&RQYHUW6\PERO6WULQJ����VWULQJ�*HW6\PERO���
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7'DWD
FRQW���LQW
PHDQ���GRXEOH
ORZHU���GRXEOH
XSSHU���GRXEOH
YDOLGDWH���ERRO
V\PERO���VWULQJ
RVV���RVWULQJVWUHDP

*HW/RZHU�����GRXEOH
*HW8SSHU�����GRXEOH
6HW/RZHU�GRXEOHP�ORZHU����YRLG
6HW8SSHU�GRXEOH�XSSHU����YRLG
6HW0HDQ�GRXEOH�PHDQ����YRLG
*HW0HDQ�����GRXEOH
6HW9DOLGDWH�ERRO�YDOLGDWH����YRLG
*HW9DOLGDWH�����ERRO
&DOFXODWH,QWHUYDOV�����YRLG
,QVLGH6\PERO�����YRLG
&RQYHUW6\PERO6WULQJ�����YRLG
*HW6\PERO�����VWULQJ

71RGH
REM���7'DWD
ULJKW���71RGH�7'DWD!
OHIW���71RGH�7'DWD!

/LQN5LJKW�71RGH�7'DWD!�QRGH����YRLG
/LQN/HIW�71RGH�7'DWD!�QRGH����YRLG
*HW2EMHFW�����7'DWD
*HW5LJKW�����71RGH�7'DWD!
*HW/HIW�����71RGH�7'DWD!

�

�

�

�

PDLQ

PDLQ�GRXEOH�'06��LQW�VL]H��GRXEOH�DUUD\BPHDQV����YRLG
0HHW1RGH�7/LVW�7'DWD!�	OLVW����YRLG
$GMXVW/RZHU�7/LVW��7'DWD!�	OLVW��GRXEOH�ORZHU����YRLG
&DOFXODWH1XPEHU1RW9DOLGDWH�7/LVW��7'DWD!�	OLVW����LQW
,QVHUW6\PERO�7/LVW��7'DWD!�	OLVW����YRLG
3ULQW7DEOH7XNH\�7/LVW��7'DWD!�	OLVW����FRQVW�YRLG
&OHDU2EMHFW�7/LVW�7'DWD!�	OLVW����YRLG

7/LVW
ILUVWBQRGH���71RGH�7'DWD!
EDFNBQRGH���71RGH�7'DWD!
QHZBQRGH���71RGH�7'DWD!

*HW)LUVW1RGH�����71RGH�7'DWD!
*HW%DFN1RGH�����71RGH�7'DWD!
,QVHUW2UGHUHG�����YRLG
&OHDU0HPRU\�����YRLG

Q

�

Q

�

�

�

�

�

)LJXUD����'LDJUDPDV�GH�&ODVVHV
)RQWH��6RIWZDUH�5DWLRQDO�5RVH
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� 2�62)7:$5(�5

��� &RQVLGHUDo}HV�,QLFLDLV

����� 2�$PELHQWH�GR�5

0XLWRV�XVXiULRV�WUDWDP�R�5�VLPSOHVPHQWH�FRPR�XP�VRIWZDUH�HVWDWtVWLFR��
1D�YHUGDGH��R�5�p�XP�DPELHQWH�GH�SURJUDPDomR�SURStFLR�DV�PDLV�GLYHUVLILFDGDV�
iUHDV��1HVWH�FRQWH[WR��SRGH�VH�FLWDU�DWXDOPHQWH�D�HVWDWtVWLFD��QmR�Vy��FRPR�DOYR�
GH�SHVTXLVD��PDV�WDOYH]�XP�GRV�SULQFLSDLV�PHLRV�GH�GLYXOJDomR�GHVWH�VRIWZDUH��2�
FRQMXQWR� GH� WpFQLFDV� HVWDWtVWLFDV�� WDLV� FRPR�� JHRHVWDWtVWLFD�� PRGHORV�
JHQHUDOL]DGRV� HWF���� IRUPDP� DV� ELEOLRWHFDV� �OLEUDU\��� SRSXODUPHQWH� FRQKHFLGDV�
FRPR�SDFRWHV�� QD� LQVWDODomR�GR�SURJUDPD�5� DSUR[LPDGDPHQWH� RLWR� ELEOLRWHFDV�
VmR� IRUQHFLGDV�� SRUpP�� R� XVXiULR� WHP� WRWDO� IOH[LELOLGDGH� HP� LQVWDODU� RXWUDV�
ELEOLRWHFDV�� 1R� FDVR� GDV� SODWDIRUPDV� D� VHUHP� H[HFXWDGDV R� 5�� DWXDOPHQWH� VH�
HQFRQWUD�DV�PDLV�GLYHUVLILFDV��RX�VHMD��GHVGH�DV�SODWDIRUPDV�8QL[�H�GH�VLVWHPDV�
VLPLODUHV�FRPR�R�/LQX[�H�WDPEpP�QD�YHUVmR�:LQGRZV�17��[������

)LJXUD����2�DPELHQWH�GR�5�QR�VLVWHPD�RSHUDFLRQDO�:LQGRZV�
)RQWH��6RIWZDUH�5�9HUVmR������
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����� 2�&5$0

&5$1� p� XPD� UHGH� GR� IWS� �)LOH� 7UDQVIHU� 3URWRFRO�� H� GRV� XVXiULRV� GD�
FRUUHLD�IRWRUUHFHSWRUD�HP�WRUQR�GR�PXQGR�TXH�DUPD]HQDP�LGrQWLFDV�H�PRGHUQDV�
YHUV}HV� GR� FyGLJR� H� GRFXPHQWDomR� SDUD� R� SDFRWH� HVWDWtVWLFR� GR� 5�� $� UHGH�
GHWDOKDGD� GR� DUTXLYR� GR� 5� HVWi� GLVSRQtYHO� QRV� VHJXLQWHV� 85/6� �8QLIRUP�
5HVRXUFH�/RFDWRU���

$XVWUiOLD KWWS���FUDQ�DX�U�SURMHFW�RUJ
KWWS���PLUURU�DDUQHW�HGX�DX�SXE�&5$1

ÈXVWULD KWWS���FUDQ�DW�U�SURMHFW�RUJ
%UDVLO KWWS���FUDQ�EU�U�SURMHFW�RUJ �8)35�

KWWS���ZZZ�WHUPL[�XIY�EU�&5$1 �8)9�
+XQJULD KWWS���FUDQ�KX�U�SURMHFW�RUJ
-DSmR IWS���IWS�X�DL]X�DF�MS�SXE�ODQJ�5�&5$1�
ÈIULFD�6XO KWWS���FUDQ�]D�U�SURMHFW�RUJ
6ZLW]HUODQG KWWS���FUDQ�FK�U�SURMHFW�RUJ
5HLQR�8QLGR KWWS���FUDQ�XN�U�SURMHFW�RUJ
(VWDGRV�8QLGRV KWWS���FUDQ�XV�U�SURMHFW�RUJ
/RV�$QJHOHV��&$��KWWS���ZZZ�ELRFRQGXFWRU�RUJ�&5$1�
%RVWRQ KWWS���OLE�VWDW�FPX�HGX�5�&5$1�

� 3URWRFROR�GH�7UDQVIHUrQFLD�GH�$UTXLYRV��)RUPDOL]DGR�HP�������p�R�SURFHVVR�SHOR�TXDO�
R� XVXiULR� SRGH� WHU� DFHVVR� D� LQ~PHURV� ³GHSyVLWRV´� GH� DUTXLYRV� �WH[WR�� LPDJHQV�� VRQV� H�
SURJUDPDV��VLWXDGRV�HP�FRPSXWDGRUHV�UHPRWRV�GH�LQVWLWXLo}HV�S~EOLFDV�H�SULYDGDV��� 7LSRV�GH�HQGHUHoRV�GH�UHFXUVRV�GD�,QWHUQHW��HQWUH�HOHV�HVWmR�RV�HQGHUHoRV�GRV�VLWHV�GD�
:HE�

http://lib.stat.cmu.edu/R/CRAN/
http://www.bioconductor.org/CRAN/
http://cran.us.r-project.org/
http://cran.uk.r-project.org/
http://cran.ch.r-project.org/
http://cran.za.r-project.org/
ftp://ftp.u-aizu.ac.jp/pub/lang/R/CRAN/
http://cran.hu.r-project.org/
http://www.termix.ufv.br/CRAN
http://cran.br.r-project.org/
http://cran.at.r-project.org/
http://mirror.aarnet.edu.au/pub/CRAN
http://cran.au.r-project.org/
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����� $VSHFWRV�*HUDLV�GR�5

2� 5� DUPD]HQD� VHXV� GDGRV� HP� XP� DUTXLYR� FKDPDGR� �5'DWD TXH�
SHUPDQHFH�JUDYDGR�HP�GLVFR�HQWUH�VHVV}HV�GR�5��3RGH�VH�WHU�P~OWLSORV�DUTXLYRV�
�5'DWD HP�GLIHUHQWHV�GLUHWyULRV��%DVWD�URGDU�R�5�HP�XP�GHWHUPLQDGR�GLUHWyULR�
SDUD�TXH�R�DUTXLYR�VHMD�FULDGR��

'HVWD�IRUPD�DFRQVHOKD�VH�TXH�VHPSUH�TXH� LQLFLDU�XP�QRYR�SURMHWR�VHMD�
FULDGR�XP�QRYR�GLUHWyULR�H�QHVWH�GLUHWyULR�VHMD�LQLFLDGR�R�SURJUDPD�5��

1R�:,1'2:6��LQLFLH�R�5�H�GHILQD�R�GLUHWyULR�GH�WUDEDOKR�FOLFDQGR�HP�
),/(�Æ &+$1*(�:25.,1*�',5(&725<��

1R�/,18;��FULH�R�GLUHWyULR�FRP�R�FRPDQGR�PNGLU��HQWUH�QR�GLUHWyULR�H�
LQLFLH�R�5�FRP�RV�FRPDQGRV�

��PNGLU�3URMHFW
��FG�3URMHFW
��5
2�SURJUDPD�5�VHUi�LQLFLDOL]DGR�PRVWUDQGR�D�VHJXLQWH�PHQVDJHP��

5���&RS\ULJKW�������7KH�5�'HYHORSPHQW�&RUH�7HDP
9HUVLRQ��������������������

5�LV�IUHH�VRIWZDUH�DQG�FRPHV�ZLWK�$%62/87(/<�12�:$55$17<�
<RX�DUH�ZHOFRPH�WR�UHGLVWULEXWH�LW�XQGHU�FHUWDLQ�FRQGLWLRQV�
7\SH�COLFHQVH��
�RU�COLFHQFH��
�IRU�GLVWULEXWLRQ�GHWDLOV�

5�LV�D�FROODERUDWLYH�SURMHFW�ZLWK�PDQ\�FRQWULEXWRUV�
7\SH�CFRQWULEXWRUV��
�IRU�PRUH�LQIRUPDWLRQ�

7\SH�CGHPR��
�IRU�VRPH�GHPRV��CKHOS��
�IRU�RQ�OLQH�KHOS��RU
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CKHOS�VWDUW��
�IRU�D�+70/�EURZVHU�LQWHUIDFH�WR�KHOS�
7\SH�CT��
�WR�TXLW�5�
!
2� VLQDO� !� p� R� SURPSW� GD� OLQKD� GH� FRPDQGR�� LQGLFDQGR� TXH� R� 5� HVWi�

SURQWR�SDUD�FRPHoDU�D�UHFHEHU�FRPDQGRV�
1R� 5�� DR� FRQWUiULR� GH� RXWURV� VRIWZDUHV� HVWDWtVWLFRV� SDUD�:LQGRZV�� DV�

WDUHIDV� UHTXHULGDV� SHOR� DQDOLVWD� QmR� HVWmR� WRGDV� FRPRGDPHQWH� GLVSRVWDV� QRV�
PHQXV� DR� DOFDQFH� GR�PRXVH�� (VVDV� WDUHIDV�� FRPR�PDQLSXODU� VHXV� GDGRV�� ID]HU�
GHWHUPLQDGD�DQiOLVH�HVWDWtVWLFD�RX�GHVHQKDU�XP�JUiILFR��GHYHP�VHU�UHTXHULGDV�QD�
OLQKD�GH�FRPDQGR�QD�MDQHOD�&RPPDQGV��(PERUD�HP�SULQFtSLR�LVVR�SRVVD�SDUHFHU�
XPD� GHVYDQWDJHP�� R� XVR�PDLV� DYDQoDGR� GR�5�PRVWUDUi� TXH� HVVD� RULHQWDomR� p�
YDQWDMRVD��SRLV�SHUPLWH�LPHQVD�IOH[LELOLGDGH�GH�XVR�H�H[SDQVmR�GDV�FDSDFLGDGHV�
GR�VRIWZDUH��

2�5�WHQWD�LQWHUSUHWDU�WXGR�R�TXH�p�GLJLWDGR�QD�OLQKD�GH�FRPDQGR��VHJXLGR�
GH�(17(5���

9HMD�HVWHV�WHVWHV�
!����� ��$VVXPLX�D�WDUHID�GH�FDOFXODGRUD
>�@��
!���������$YDOLRX�D�H[SUHVVmR�H�UHVSRQGHX�TXH�p�YHUGDGHLUD��7�
>�@�758(
!���!�����$YDOLRX�D�H[SUHVVmR�H�UHVSRQGHX�TXH�p�IDOVD��)�
>�@�)$/6(
!�SL ��5HWRUQRX�R�YDORU�GD�FRQVWDQWH�PDWHPiWLFD�SL
>�@���������

8P�REMHWR�5�p�FULDGR�FRPR�R�UHVXOWDGR�GH�XPD�H[SUHVVmR�5��3DUD�VDOYDU�
R�REMHWR�UHVXOWDQWH��VLPSOHVPHQWH�DVVRFLH�XP�QRPH�DR�REMHWR�XVDQGR�RSHUDGRUHV�
GH�DWULEXLomR�����B RX��!�

3RU� H[HPSOR��RV� FRPDQGRV� VHJXLQWHV� FULDP�XP�REMHWR�[�TXH�FRQWpP�R�
LQWHLUR����
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!�[��� ��
RX
!�[�B���
RX
����!�[
3DUD�YHU�R�FRQWH~GR�GH�[�
!�[
>�@���
8PD� YH]� FULDGRV� H� DVVRFLDGRV� D� QRPHV� �XVDQGR� R� RSHUDGRU� GH�

DWULEXLomR���RV�REMHWRV�5�VmR�SHUPDQHQWHV��LVWR�p��HVFULWRV�QR�GLVFR�VHP�TXH�YRFr�
SUHFLVH�VDOYi�ORV�DR�VDLU�GR�SURJUDPD�

2� FRQWH~GR� GR� GLUHWyULR� SRGH� VHU� YLVWR� DWUDYpV� GR� FRPDQGR� OV�� RX�
XVDQGR� R� 2EMHFW� 0DQDJHU GR� PHQX� 7ROOV�� 3RGH�VH� UHPRYHU� XP� REMHWR� GR�
GLUHWyULR�DWUDYpV�GR�FRPDQGR�UP�QRPH�GRV�REMHWRV�VHSDUDGRV�SRU�YtUJXOD��

!�UP�[�
2�REMHWR�[�GHL[D�GH�H[LVWLU�
!�[
(UURU��2EMHFW��[��QRW�IRXQG
1R� 5� H[LVWH� GLVWLQomR� HQWUH� OHWUDV� PDL~VFXODV� H� PLQ~VFXODV�� SDUD� RV�

QRPHV�GH�REMHWRV�RX�GH�VXDV�IXQo}HV��FRPDQGRV���

��� (VWDWtVWLFD�QR�5

3DUD�SRGHU�UHDOL]D�DV�DQDOLVHV�HVWDWtVWLFD�VHUi�QHFHVViULR�TXH�VH��VDOYH�RV�
GDGRV�;�H�<�HP�XP�DUTXLYR��³DUTXLYR�W[W´��
&DUUHJXH�RV�GDGRV�GR�DUTXLYR
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GDGRV��� UHDG�WDEOH��DUTXLYR�W[W��K 7�

2EWHQGR�(VWDWtVWLFDV�'HVFULWLYDV
$�PDQHLUD�PDLV�GLUHWD�GH�VH�REWHU�HVWDWtVWLFDV�GHVFULWLYDV�GH�XP�FRQMXQWR�GH�

GDGRV�p�DWUDYpV�GD�IXQomR�VXPPDU\�

!�VXPPDU\�GDGRV��� ��DSDUHFHUi�VRPHQWH�DV�HVWDWtVWLFDV�GH�SRVLomR��
;� <���������

0LQ�� ����������0LQ�������������
�VW�4X������������VW�4X����������
0HGLDQ�����������0HGLDQ ���������
0HDQ� ����������0HDQ������������
�UG�4X������������UG�4X����������
0D[��������������0D[�������������
e� SRVVtYHO� WDPEpP� REWHU� HVWDWtVWLFDV� GHVFULWLYDV� GH� FDGD� YDULiYHO�
LQGLYLGXDOPHQWH�

!�PHDQ�GDGRV�;�������� ��FDOFXOD�D�PpGLD�GRV�GDGRV�;
>�@���������
!�PHGLDQ�GDGRV�<���������� FDOFXOD�D�PHGLDQD�GH�GDGRV�<���������
>�@�����
!�YDU�GDGRV�;�� �� FDOFXOD�D�YDULkQFLD�GRV�GDGRV�;�
>�@���������
!VG�GDGRV�<��������� ���FDOFXOD�R�GHVYLR�SDGUmR�GRV�GDGRV�<��
>�@���������
!�TXDQWLOH�GDGRV�;�� ��TXDQWLO

; <
���� ����
����� ����
���� ����
����� �����
����� ����
����� ����
����� �����
���� ����
����� �����
���� ����
������ �����
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���������� ����������� �����
���������������������������������
!�,45�GDGRV�<����$PSOLWXGH�,QWHUTXDUWLOLFD
>�@�����
!� FRU�GDGRV�;�GDGRV�<�� � �� &DOFXOD� R� FRHILFLHQWH� GH� FRUUHODomR� HQWUH� GXDV�
FROXQDV GH����Q~PHURV
>�@����������
!�PD[�GDGRV�;� ��2�PDLRU�YDORU�GD�PDVVD�GH�GDGRV�;
>�@������
!�PLQ�GDGRV�<� ��2�PHQRU�YDORU�GD�PDVVD�GH�GDGRV�<
>�@�����
!�UDQJH�GDGRV�;�� ��$PSOLWXGH� WRWDO� � GLIHUHQoD� HQWUH� R�PDLRU� H� R�PHQRU�
YDORU�;
>�@������������
!�UDQN�GDGRV�<�� ��8WLOL]DGR�SDUD�DSUHVHQWDU�R�SRVWR�UDQN��GRV�GDGRV
>�@������������ �������������� ����

1mR�H[LVWH�QR�5�XPD�IXQomR�SDUD�FDOFXODU�R�FRHILFLHQWH�GH�YDULDomR��PDV�
HOH�SRGH�VHU�REWLGR�IDFLOPHQWH�XWLOL]DQGR�VH�D�H[SUHVVmR�

!VG�GDGRV�;��PHDQ�GDGRV�<������� ���FDOFXOD�R�FRHILFLHQWH�GH�YDULDomR�GR�;��
>�@���������

*HUDGRUHV�GH�Q~PHURV�DOHDWyULRV

2�5� SRGH� JHUDU� Q~PHURV� DOHDWyULRV� �SVHXGR�DOHDWyULRV�� GH� XP� JUDQGH�
Q~PHUR� GH� GLVWULEXLo}HV�� XQLIRUPH�� QRUPDO�� ELQRPLDO�� SRLVVRQ�� JDPPD�� FKL�
TXDGUDGR��HWF��2V�QRPHV�GDV� IXQo}HV�SDUD�JHUDU�Q~PHURV�DOHDWyULRV� LQLFLDP�VH�
FRP� D� OHWUD� U H� VmR� EDVWDQWH� LQWXLWLYRV�� UXQLI�� UQRUP�� UELQRP�� USRLV�� UJDPPD��
UFKLVT HWF�� �-XQWR�D�FDGD�IXQomR�JHUDGRUD�GH�FDGD�GLVWULEXLomR�Ki�IXQo}HV�SDUD�
FDOFXODU� SUREDELOLGDGH�� GHQVLGDGH� H� TXDQWLV�� 3RU� H[HPSOR�� SDUD� GLVWULEXLomR�
QRUPDO�WHPRV��
UQRUP�Q�PHDQ ��VG �� *HUD�Q Q~PHURV
GQRUP�T�PHDQ ��VG ��� 'HQVLGDGH�SDUD�R�T�pVLPR�TXDQWLO
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SQRUP�T�PHDQ ��VG ��� 3UREDELOLGDGH�SDUD�R�T�pVLPR�TXDQWLO
TQRUP�S�PHDQ ��VG �� 4XDQWLO�SDUD�D�SUREDELOLGDGH�S

$QiOLVH�([SORUDWyULD�GH�'DGRV�

7DEHODV�GH�IUHT�rQFLD�SRGHP�VHU�REWLGDV�FRPELQDQGR�GXDV�IXQo}HV�GR�5��
x )XQomR� FXW�� ³FRUWD´� XPD� YDULiYHO� TXDQWLWDWLYD� HP� FODVVHV�� VHQGR�

QHFHVViULR�IRUQHFHU�R�DUJXPHQWR�EUHDNV�TXH�GHILQH�RV�OLPLWHV�GDV�FODVVHV�
GHVHMDGDV�

x )XQomR�WDEOH��ID]�XPD�WDEHOD�GH�IUHT�rQFLD�FRP�EDVH�QXPD�YDULiYHO�Mi�
GLYLGLGD�HP�FODVVHV�

!UDQJH�GDGRV�;� ��YHULILFD�D�DPSOLWXGH�GRV�GDGRV�GH�;�
>�@������������
!VHT������E\ �� ��YHULILFDQGR�RV�OLPLWHV�GDV�FODVVHV������������
>�@���������������������������������
!WDEOH�FXW�GDGRV�;�EUHDNV VHT������E\ ���� ��REWpP�D�WDEHOD�GH�IUHT��
�����@�������@�������@�������@�������@�������@�������@�������@�������@�������@�

��������� ���� ������� ��������������������������� ������ ��

+LVWRJUDPD�GH�)UHT�rQFLD
$� WDEHOD� GH� IUHT�rQFLD� p� XP� UHVXPR� QXPpULFR� LPSRUWDQWH�� PDV� SDUD�

HVWXGDUPRV�D�GLVWULEXLomR�GRV�GDGRV�p�PDLV� LQWHUHVVDQWH� FRQVWUXtPRV�R�JUiILFR�
KLVWRJUDPD�

!KLVW�GDGRV�;�FRO ´EOXH´�
!KLVW�GDGRV�<�FRO ´UHG´�
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3DUD� IDFLOLWDU� D� FRPSDUDomR� HQWUH� RV� GRLV� JUiILFRV� GH� KLVWRJUDPD�� VHULD�
LQWHUHVVDQWH�FRQVWUXt�ORV�ODGR�D�ODGR�

!SDU�PIURZ F��������
!KLVW�GDGRV�;�FRO ´EOXH´�
!KLVW�GDGRV�<�FRO ´UHG´�

%RUGDQGR�R�+LVWRJUDPD
!KLVW�GDGRV�;��PDLQ� �18//�
!KLVW�GDGRV�<��PDLQ� �´+LVWRJUDPD�GH�IUHT�rQFLD�<´��ODE� �´&ODVVHV´��\ODE� �
´)UHT�rQFLD´�
$QiOLVH�GH�5HJUHVVmR�

2�REMHWLYR� GD� DQDOLVH� GH� UHJUHVVmR� p� DMXVWDU� XPD� HTXDomR� GH� SULPHLUR�
JUDX�D�GXDV�FROXQDV�GH�Q~PHURV��YDULiYHLV��

([HPSOR��
)RL� YHULILFDGD� HP�FLQFR� UHJL}HV� GD� FLGDGH� GH�6mR�3DXOR� XPD UHODomR�

HQWUH� R� FRQWH~GR� GH� PRQy[LGR� GH� FDUERQR� QR� DU� �HP� �J�P��� H� R� QXPHUR� GH�
DWHQGLPHQWRV�PpGLFRV�QD�XQLGDGH�GH�VD~GH�GH�UHVSHFWLYD�UHJLmR
2QGH�����;�± ��J�P��

<�± Q~PHUR�GH�DWHQGLPHQWRV�PpGLFRV

&DUUHJXH�RV�GDGRV�GR�DUTXLYR�

!�GDGRV��� UHDG�WDEOH��D�??PRQR[LGR�W[W��K 7�

[��� \
���� ���
���� ���
���� ���
���� ���
���� ���
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$MXVWH� GH� PRGHORV� GH� UHJUHVVmR� OLQHDU� VLPSOHV� H� P~OWLSOD�� $QWHV� GR�
DMXVWH� GH� TXDOTXHU� PRGHOR�� GHYH�VH� FULDU� XP� REMHWR� TXH� FRQWHUi� WRGDV� DV�
LQIRUPDo}HV�UHIHUHQWH�DR�DMXVWH�GDTXHOH PRGHOR��6XSRQGR�TXH�LUHPRV�DMXVWDU����
GLIHUHQWHV� PRGHORV� SDUD� XPD� PHVPD� EDVH� GH� GDGRV�� 2� SULPHLUR� REMHWR� VHUi�
FKDPDGR� GH�02'��� TXH� VH� UHIHUH� DR� DMXVWH� GR� SULPHLUR� PRGHOR�� 2� SULPHLUR�
PRGHOR�p�OLQHDU�VLPSOHV��� <� �D���E;���$�OLQKD�GH�FRPDQGR�VHUi�D�VHJXLQWH�
!�PRG���� OP�\a[�

2%6�� � \�UHIHUH�VH�j�FROXQD�GD�YDULiYHO�GHSHQGHQWH�TXH�WHP�QR�DUTXLYR�
� [�UHIHUH�VH�j�FROXQD�GD�YDULiYHO�LQGHSHQGHQWH�TXH�WHP�QR�DUTXLYR�

3DUD�YHULILFDU�RV�YDORUHV�GRV�FRHILFLHQWHV�D�H�E��EDVWD�GLJLWDU�D�VHJXLQWH�OLQKD�GH�
FRPDQGR�

!�PRG�
&DOO�

OP�IRUPXOD� �UHJ�\�a�UHJ�[�

&RHIILFLHQWV�
�,QWHUFHSW���� UHJ�[��
����������������������

!�DWWDFK�GDGRV�
!�UHJ��OP�\a[�
!�OD\RXW�PDWUL[����������
!�SORW�\�[�
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XPD�PRGLILFDomR�SHUVRQDOL]DGD�GH�XPD�IXQomR�5�H[LVWHQWH��9RFr�SRGH�GHVHMDU�
DLQGD�XVDU�DV�IXQo}HV�Mi�H[LVWHQWHV�GH�PRGR�UHSHWLGR�QR�VHX�FRQMXQWR�GH�GDGRV��
VHX�WUDEDOKR�VHUi�IDFLOLWDGR�LQFRUSRUDQGR�HVWDV�WDUHIDV�HP�XPD�~QLFD�IXQomR�
9DPRV� YHU� DJRUD� RV� FRQFHLWRV� EiVLFRV� GD� FRQVWUXomR� GH� IXQo}HV� 5� H� DOJXQV�
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7HQGR� YLVWR� HVVH� H[HPSOR� EHP� VLPSOHV�� YDPRV� JHQHUDOL]DU� DOJXPDV�
REVHUYDo}HV�VREUH�RV�HOHPHQWRV�GD�VLQWD[H�JHUDO
QRPH��� IXQFWLRQ��DUJXPHQWRV���^FRUSR�`�

2�QRPH�GR�REMHWR�D�VHU�UHIHUHQFLDGR�GHYH�DSDUHFHU��VR]LQKR��^QD�~OWLPD�
OLQKD�DQWHV�GR�` ILQDO��6H�QHQKXP�QRPH�DSDUHFHU�QR� ILQDO�GR�FRUSR�GD�IXQomR��
VHUi�UHWRUQDGR�YDORU�GD�~OWLPD�H[SUHVVmR�DYDOLDGD�QR�FRUSR�GD�IXQomR�
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LI�HOVH
2� SDU� GH� LQVWUXo}HV� LI�HOVH SRVVLELOLWD� D� H[HFXomR� FRQGLFLRQDO� GH�

HQXQFLDGRV�� ID]HQGR� FRP� TXH� RV� HQXQFLDGRV� DSyV� D� LQVWUXomR� LI� VHMDP�
H[HFXWDGRV� GHVGH� TXH� D� FRQGLomR� WHVWDGD� VHMD� YHUGDGHLUD�� � $� LQVWUXomR� HOVH� p�
RSFLRQDO�� 2V� HQXQFLDGRV� DSyV� D� LQVWUXomR� HOVH� VmR� H[HFXWDGRV� GHVGH� TXH� D�
FRQGLomR�WHVWDGD�VHMD�IDOVH��
LI��FRQGLomR���^WDUHID�D�VHU�UHDOL]DGD�VH�FRQGLomR�� �758(�`
HOVH�^WDUHID�D�VHU�UHDOL]DGD�VH�FRQGLomR� �)$/6(`

3RGHPRV� WHVWDU� P~OWLSODV� FRQGLo}HV� XVDQGR� RV� RSHUDGRUHV� 	� H� _�
UHSUHVHQWDP�(�H�28��UHVSHFWLYDPHQWH�
LI�FRQGLomR��	�FRQGLomR���
^ WDUHID�D�VHU�UHDOL]DGD�VH�DV�GXDV�FRQGLo}HV�VmR�758(�
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'LVFXWLPRV� D� HVWUXWXUD� GH� VHOHomR� LI�HOVH�� PDV� RFDVLRQDOPHQWH� XP�

DOJRULWPR�FRQWHUi�XPD�VpULH�GH�GHFLV}HV�HP�TXH�XPD�YDULiYHO�RX�H[SUHVVmR�VHUi�
VHSDUDGDPHQWH� WHVWDGD�SDUD�FDGD�XP�GRV�YDORUHV�TXH�HOD�SRGH�DVVXPLU�H�Do}HV�
GLIHUHQWHV� VHUmR� H[HFXWDGDV�� 2� SURJUDPD� 5� RIHUHFH� D� HVWUXWXUD� GH� VHOHomR�
P~OWLSOD�VZLWFK SDUD�WUDWDU�WDLV�WRPDGDV�GH�GHFLV}HV�

$�HVWUXWXUD�VZLWFK GR�H[HPSOR�D�VHJXLU�FRQVWD�GH�XPD�VHULH�GH�UyWXORV�
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$�)LJXUD���PRVWUD�R�UHVXOWDGR�GD�VDtGD�LPSOHPHQWDGD�SDUD�R�5�RQGH�DV�
PpGLDV� VHJXLGDV� GD� PHVPD� OHWUD� QmR� GLIHUHP� HVWDWLVWLFDPHQWH� SHOR� 7HVWH� GH
7XNH\� DR� QtYHO� GH� ���� 2EVHUYD�VH� TXH� D� VDtGD� DWXDO� GR� 5�� YHUVmR� ������ �DWp�
PHVPR� QD� YHUVmR� ����� QmR� DSUHVHQWD� D� IRUPDWDomR� HP� OHWUD�V��� e� HVWD�
FDUDFWHUtVWLFD�TXH�D�SURSRVWD�GHVWD�PRQRJUDILD�SURS}H�

)LJXUD�����6DtGD�,PSOHPHQWDGD�SDUD�R�7HVWH�GH�7XNH\�
)RQWH��'DGRV�GR�WUDEDOKR
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$�XWLOL]DomR�GH� VRIWZDUHV� OLYUHV�GH� DOWD�TXDOLGDGH�H�PXOWLSODWDIRUPD� p�
XPD� WHQGrQFLD� PXQGLDO�� DLQGD� PDLV� GHSRLV� GR� DGYHQWR� GD� ,QWHUQHW�� SHOR� VHX�
EDL[R�FXVWR�H�DOWD�SHUIRUPDQFH���

$� LPSOHPHQWDomR� GR� FyGLJR�&��� SDUD� DOWHUDU� D� VDtGD� GR�5� p� EDVWDQWH�
VLPSOHV�H�HILFD]��1R�H[HPSOR��D�QRYD�VDtGD�PRVWURX±VH�DGHTXDGD�SDUD�IDFLOLWDU�R�
HQWHQGLPHQWR� H� LQWHUSUHWDomR�GRV� UHVXOWDGRV� UHIHUHQWH� DR�7HVWH� GH�7XNH\�� SRLV�
IRUQHFH�DR�XVXiULR�XPD�UiSLGD�YLVmR�GDV�LJXDOGDGHV�HQWUH�PpGLDV�

)RL�FRQVWDWDGR�WDPEpP�TXH�R�XVR�GD�OLQJXDJHP�GH�SURJUDPDomR�&���p�
DGHTXDGD�SDUD�GHVHQYROYLPHQWR�GH�DSOLFDWLYRV�QR�5��2�&���p�PDLV�XP�UHFXUVR�
GH�DXPHQWR�QR�SRWHQFLDO�GR�5�SHOD�VXD�HILFiFLD��SRLV�HVWD�OLQJXDJHP�p��FDSD]�GH�
UHVROYHU�TXDOTXHU� WLSR�GH�SUREOHPD�FRPSXWDFLRQDO�H�QmR�Ki� OLPLWHV�SDUD�R�TXH�
XP�ERP�SURJUDPDGRU�&���p�FDSD]�GH�ID]HU�

� &DSDFLGDGH�GH�VHU�H[HFXWDGR�HP�GLYHUVRV�6LVWHPDV�2SHUDFLRQDLV��
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� 5()(5Ç1&,$6�%,%/,2*5È),&$6

%DQ]DWWR��'�$���.URQND��6�1��([SHULPHQWDomR�$JUtFROD��-DERWLFDEDO��)81(3��
����������S������

%RRFN�*��5XPEDXJK��-��-DFREVRQ��,YDU��7KH�8QLILHG�0RGHOLQJ�/DQJXDJH�8VHU�
*XLGH��$GGLVRQ�:HVOH\�������

%R[�*�(�3��7KH�&KDOOHQJH�RI�6WDWLVWLFDO�&RPSXWDWLRQ��(P�0LOWRQ��5�&�H�7�$��
1HOGHU�HGLWRUHV���6WDWLVWLFDO�&RPSXWDWLRQ��$FDGHPLF�3UHVV��1RYD�,RUTXH�������
'HLWHO�� +�0��� 'HLWHO�� 3�-��&��� &RPR� 3URJUDPDU�� 3RUWR� $OHJUH�� %RRNPDQ��

���������S�
'DFKV�� -�1�:��(VWDWtVWLFD�&RPSXWDFLRQDO�� 5LR� GH� MDQHLUR�� /LYURV�7pFQLFRV� H�

&LHQWtILFRV�HGLWRUD������������S�
(GG\�� :�)�� &RPSXWHUV� LQ� 6WDWLVWLFDO� 5HVHDUFK�� :RUNVKRS� RQ� WKH� 8VH� RI�

&RPSXWHUV� LQ�6WDWLVWLFDO�5HVHDUFK� ��:LOOLDQ�)��(GG\��&KDLUPDQ��6WDWLVWLFDO�
6FLHQFH�������������������

(IURQ�� %�� &RPSXWHUV� DQG� WKH� 7KHRU\� RI� 6WDWLVWLFV�� 7KLQNLQJ� WKH�
8QWKLQNDEOH��6,$0�5HYLHZ������������

)UDQFLV�,��6WDWLVWLFDO�6RIWZDUH��$�FRPSDUDWLYH�5HYLHZ��1RUWK�+ROODQG��1RYD�
,RUTXH�������

*RPHV��)�3��(VWDWtVWLFD�([SHULPHQWDO��3LUDFLFDED��863�(6$/&������������
,NDUD��5���*HQWOHPDQ��5�5��$�ODQJXDJH�IRU�GDWD�DQDO\VLV�DQG�JUDSKLFV��-RXUQDO��

RI�FRPSXWDWLRQ�DQG�JUDSKLFDO�VWDWLVWLFV� $OH[DQGULD��Y�����Q�����S�����������
6HSW�������

.DKQ��3�0��HGLWRU���&RPSXWDWLRQDO�3UREDELOLW\��$FDGHPLF�3UHVV��1RYD�,RUTXH��
�����

5�'HYHORSPHQW�&RUH�WHDP��:ULWLQJ�5��([WHQVLRQV�������
5DPDOKR�� 0�$�3�� )HUUHLUD�� '�)��� 2OLYHLUD�� $�&�� ([SHULPHQWDomR� HP���

*HQpWLFD��H�PHOKRUDPHQWRV�GH�SODQWDV� /DYUDV�8)/$������������S�
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7XNH\�� -�:�� ,V�6WDWLVWLFV�D�&RPSXWLQJ� �6FLHQFH" (P�(��:DWWV�� �HGLWRU���7KH�
)XWXUH�RI�6WDWLVWLFV� $FDGHPLF�3UHVV��1RYD�,RUTXH�������
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$1(;2�$

$�RUJDQL]DomR�GH�GDGRV QR�5

$QWHV� GH� ID]HU� D� DQiOLVH� GH� VHXV� GDGRV� QR�5�� YRFr� GHYH� FRQYHUWr�ORV��
GHQWUR� GR� SURJUDPD�� SDUD� D� IRUPD� GH� REMHWRV� GH� GDGRV�5��2� WLSR� GH� GDGR� LUi�
GHSHQGHU� GD� QDWXUH]D� GRV� VHXV� GDGRV�� 9DPRV� FRQFHQWUDU� QRVVD� DWHQomR� HP�
TXDWUR�WLSRV�

9HWRU�� &RQMXQWR� GH� HOHPHQWRV� GH� PHVPR� PRGR� HP� XPD� RUGHP�
HVSHFLILFDGD��XQLGLPHQVLRQDO�

0DWUL]��'LVSRVLomR�ELGLPHQVLRQDO�GH�HOHPHQWRV�GH�PHVPR�PRGR�
'DWD� IUDPH�� 'LVSRVLomR� ELGLPHQVLRQDO� FXMDV� FROXQDV� TXH� SRGHP�

UHSUHVHQWDU�GDGRV�GH�WLSRV�GLIHUHQWHV
/LVWD�� FRPELQDU� GLIHUHQWHV� FRLVDV� HP� XP� PHVPR� REMHWR�� (VWDV� FRLVDV�

SRGHP�VHU�YHWRUHV��PDWUL]HV��Q~PHURV�H�RX�FDUDFWHUHV�H�DWp�PHVPR�RXWUDV�OLVWDV��

2�XVR�GR�VRIWZDUH�5

9HWRUHV

8P� YHWRU� p� XP� FRQMXQWR� GH� HOHPHQWRV� HP� XPD� RUGHP� HVSHFtILFD�� $�
RUGHP� p� HVSHFLILFDGD� TXDQGR� YRFr� FULD� R� YHWRU� �XVXDOPHQWH� D� RUGHP� QD� TXDO�
YRFr� GLJLWD� RV� GDGRV�� H� LVWR� p� LPSRUWDQWH� SRUTXH� YRFr� SRGH� VH� UHIHULU� D� XP�
HOHPHQWR�XQLFDPHQWH�SHOD�VXD�SRVLomR�QR�YHWRU�

7RGRV�RV�HOHPHQWRV�GH�XP�YHWRU�GHYHP�VHU�GH�XP�~QLFR�PRGR��&RPR�RV�
GDGRV� VmR� PDLV� IUHT�HQWHPHQWH� Q~PHURV�� RV� YHWRUHV� QXPpULFRV� VmR� RV� PDLV�
XVXDLV�

$� IXQomR�F��� p�XVDGD�SDUD� FULDU�XP�YHWRU� D�SDUWLU� GH� VHXV� DUJXPHQWRV��
3RU�H[HPSOR�
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!�[��� F������������
!�[
>�@���� ��������������GLJLWDQGR�R�QRPH�GR�REMHWR�p�H[LELGR�R�VHX�FRQWH~GR

2V�DUJXPHQWRV�GH�F���SRGHP�VHU�HVFDODUHV�RX�YHWRUHV�

2SHUDo}HV�FRP�YHWRUHV

2SHUDo}HV� DULWPpWLFDV� HP� YHWRUHV� VmR� HIHWXDGDV� SDUD� FDGD� XP� GH� VHXV�
HOHPHQWR��

9HMD�DOJXQV�H[HPSORV�

!�[��� ����
!�[
>�@������������ ������� �������
!�[����
>�@���� ����� ������������
!�[���
>�@���� ������������ ����� ��

6H�IRU�UHDOL]DGD�XPD�RSHUDomR�HP�GRLV�YHWRUHV�RV�FiOFXORV�VmR�WDPEpP�
IHLWRV�HP�XP�HOHPHQWR�GH�FDGD�YH]�

!�[��� ����
!�\��� �����
!�[�\
>�@������������������������������

(�VH�RV�YHWRUHV�WLYHUHP�WDPDQKRV�GLIHUHQWHV"

1HVWH� FDVR� R� 5� XVD� D� �OHL� GD� UHFLFODJHP��� R� TXH� VLJQLILFD� TXH� RV�
HOHPHQWRV�GR�PHQRU�YHWRU�VHUmR�UHSHWLGRV�DWp�DWLQJLU�R�WDPDQKR�GR�PDLRU�YHWRU�

9HMD�R�H[HPSOR�



��

!�[��� ����
!�\��� F�����
!�[�\
>�@���� ����� ������������
1HVWH�H[HPSOR�\�IRL� UHSHWLGR�FLQFR�YH]HV�H�DGLFLRQDGR�D�[�GD�VHJXLQWH�

IRUPD�
[������ ����������������
\���������������������� �QRWH�FRPR�IRL�UHSHWLGR�
²²²²²²²²²²²±
[�\������������������� �����

(QWUHWDQWR�� VH� R� FRPSULPHQWR� GR� PDLRU� YHWRU� QmR� p� XP� P~OWLSOR� GR�
WDPDQKR�GR�PHQRU�YHWRU�R�5�YDL�SURFHVVDU�R�FRPDQGR�H�HPLWLU�XPD�PHQVDJHP�
GH�DOHUWD���ZDUQLQJ��

$FHVVDQGR�SDUWHV�GH�XP�YHWRU

ËQGLFHV���VXEVFULSWV���VmR�D�PDQHLUD�XWLOL]DGD�SHOR�5�SDUD�H[WUDLU�SDUWHV�
GH�XP�YHWRU��6mR�XWLOL]DGRV�FROFKHWHV�H�RV�tQGLFHV�VmR�FRQWDGRV�D�SDUWLU�GH���

!�[��� ����
!�\��� [>�@
!�\
>�@��

3RGH�VH�H[WUDLU�SDUWHV�GH�XP�YHWRU�XVDQGR�XP�YHWRU�GH�tQGLFHV

!�\��� [>F�������@
!�\
>�@���������
!�[>���@
>�@���� ���



��

H� QRWH� TXH� R� YDORU� UHWRUQDGR� p� XP� YHWRU�� 6H� WHQWDUPRV� H[WUDLU� XP�
HOHPHQWR�FRP�XP�tQGLFH�PDLRU�TXH�D�GLPHQVmR�GH�XP�YHWRU�

!�[>��@
>�@�1$

2� UHVXOWDGR� VHUi� 1$� �TXH� VLJQLILFD� �1RW� $YDLODEOH���� (VWH� VtPEROR� p�
XVDGR�SHOR�5�SDUD� LQGLFDU�YDORUHV�SHUGLGRV� ��PLVVLQJ�GDWD���RX�TXDOTXHU�RXWUR�
YDORU�VHP�VHQWLGR�

2XWURV�H[HPSORV�
��LQYHUWH�D�RUGHP�GRV�HOHPHQWR�GH�[
+i�WDPEpP�XPD�IXQomR�SDUD�ID]HU�HVWD�LQYHUVmR��UHY�[�
2�Q~PHUR�GH�HOHPHQWRV�GH�XP�YHWRU�p�R�VHX�OHQJWK��

!�OHQJWK�[�

/LVWDV

/LVWDV�VmR�XVDGDV�SDUD�FRPELQDU�GLIHUHQWHV�FRLVDV�HP�XP�PHVPR�REMHWR��
(VWDV�FRLVDV�SRGHP�VHU�YHWRUHV��PDWUL]HV��Q~PHURV�H�RX�FDUDFWHUHV�H�DWp�PHVPR�
RXWUDV�OLVWDV��$TXL�YDL�XP�H[HPSOR�VLPSOHV�

!�OLVWD��� OLVW�QDPH� ���QDPH� ¶:DJQHU¶�QDPH� F�����������
!�OLVWD
�QDPH��
>�@���
�QDPH��
>�@��:DJQHU�
�QDPH��
>�@���������

/LVWDV�VmR�FRQVWUXtGDV�FRP�D�IXQomR�OLVW����2V�FRPSRQHQWHV�GD�OLVWD�VmR�
LQWURGX]LGRV�XVDQGR�D�IRUPD�XVXDO��QRPH� �DUJ� GH�DWULEXLU�DUJXPHQWRV�HP�XPD�
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IXQomR��4XDQGR�VH�GLJLWD�R�QRPH�GH�XP�REMHWR�TXH�p�XPD�OLVWD�FDGD�FRPSRQHQWH�
p�PRVWUDGR�FRP�VHX�QRPH�H�YDORU�

&DGD�HOHPHQWR�GD�OLVWD�SRGH�VHU�DFHVVDGR�LQGLYLGXDOPHQWH�SRU�VHX�QRPH�
DQWHFHGLGR�SHOR�VtPEROR���

!�OLVWD�QDPH�
>�@��:DJQHU�

3RGH�VH�DLQGD�DFHVVDU�FDGD�HOHPHQWR�SHOR�VHX�Q~PHUR�GH�RUGHP�QD�OLVWD�
XWLOL]DQGR�VH�FROFKHWHV�GXSORV�

!�OLVWD>>�@@
>�@���
!�OLVWD>>�@@
>�@���������

0DWUL]HV

8PD� PDWUL]� p� XPD� GLVSRVLomR� ELGLPHQVLRQDO� GRV� GDGRV�� HP� OLQKDV H�
FROXQDV��2V�HOHPHQWRV�GH�XPD�PDWUL]�QR�5�GHYHP�VHU�GH�XP�~QLFR�PRGR��VHQGR�
PDLV�FRPXP�WHUPRV�GDGRV�QXPpULFRV�

&ULDQGR�0DWUL]HV

+i� YiULDV� IRUPDV� GH� FULDU� XPD� PDWUL]�� $� IXQomR�PDWUL[�� UHFHEH� XP�
YHWRU� FRPR� DUJXPHQWR� H� R� WUDQVIRUPD� HP� XPD� PDWUL]� GH� DFRUGR� FRP� DV�
GLPHQV}HV�HVSHFLILFDGDV�

!��[��� ����
!�[
>�@��������������������������� ��������������������
!�[PDW��� PDWUL[�[�QFRO ��
!�[PDW
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1HVWH�H[HPSOR�IRL�FRQVWUXtGD�XPD�PDWUL]�GH���OLQKD���FROXQDV�XVDQGR�RV�
Q~PHURV� GH��� D� ����1RWH�TXH� D�PDWUL]� p� SUHHQFKLGD�DR� ORQJR�GDV� OLQKDV�� 3DUD�
LQYHUWHU�HVWH�SDGUmR�GHYH�VH�DGLFLRQDU�R�DUJXPHQWR�E\URZ� �7��SDUD�GL]HU�TXH�D�
PDWUL]�GHYH�VHU�SUHHQFKLGD�SRU�FROXQDV�

!�PDWUL[�[�QFRO ��E\URZ 7�
>��@�>��@�>��@�>��@

>��@��� ��������� ������
>��@��� ��������� ������
>��@��� �������� �������
>��@����������� �������

,QIRUPDo}HV�VREUH�D�PDWUL]

3RGHPRV�YHULILFDU�D�GLPHQVmR�GH�XPD�PDWUL]�FRP�D�IXQomR�GLP����

!��GLP�[PDW�
>�@����

2SHUDo}HV�FRP�PDWUL]HV

7RGDV� DV� IXQo}HV� XVXDLV� RSHUDP� HP� PDWUL]HV� GD� PHVPD� IRUPD� TXH�
RSHUDP�FRP�YHWRUHV�� HOHPHQWR�SRU�HOHPHQWR�

3RUWDQWR�VH�PXOWLSOLFDUPRV�GXDV�PDWUL]HV�FRP��YRFr�WHUi�R�SURGXWR�GH�
FDGD�HOHPHQWR�GH�XPD�PDWUL]�SHOR�HOHPHQWR�FRUUHVSRQGHQWH�QD�RXWUD�PDWUL]��H�
QmR�D�PXOWLSOLFDomR�GH�PDWUL]HV�XVXDO�
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3DUD� ID]HU� D� PXOWLSOLFDomR� XVXDO� GH� PDWUL]HV� GHYH�VH� XVDU� R� VtPEROR�
����

!�[PDW����[PDW
>��@�>��@�>��@�>��@

>��@���������� ��������
>��@��������������������
>��@��������������������
>��@��������������������

ËQGLFHV�GDV�PDWUL]HV

3DUD� H[WUDLU� XP� ~QLFR� HOHPHQWR� GD� PDWUL]� XVH� FROFKHWHV� FRP� GRLV�
Q~PHURV� VHSDUDGRV� SRU� YtUJXOD��2� SULPHLUR� Q~PHUR� LQGLFD� R� Q~PHUR� GD� OLQKD�
HQTXDQWR�R�VHJXQGR�LQGLFD�R�Q~PHUR�GD�FROXQD�

!�[PDW>���@
>�@���
3RGH�VH� H[WUDLU�XPD� OLQKD� LQWHLUD�RX�XPD�FROXQD� LQWHLUD�XVDQGR�DSHQDV�

XP�Q~PHUR� H� D� YtUJXOD�� 3DUD� H[WUDLU� XPD� FROXQD� FRORTXH�R� Q~PHUR�GD� FROXQD�
GHVHMDGD�GHSRLV� GD� YtUJXOD�� 3DUD� H[WUDLU� XPD� OLQKD� FRORTXH�R� Q~PHUR�GD� OLQKD�
GHVHMDGD� GHSRLV� GD� YtUJXOD�� 4XDQGR� VH� H[WUDL� XPD� OLQKD� RX� XPD� FROXQD� R�
UHVXOWDGR�p�XP�YHWRU�

!�[PDW>��@ ��H[WUDLQGR�WRGD�FROXQD
>�@������������
!�[PDW�>��@ ��H[WUDLQGR�WRGD�OLQKD
>�@���� �����

/HQGR�PDWUL]HV�GH�DUTXLYRV
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6XSRQKD� TXH� WHQKDPRV� R� FRQMXQWR� GH� QRWDV� GH� FLQFR� DOXQRV� HP� WUrV�
SURYDV� DUPD]HQDGR� HP� XP� DUTXLYR� WH[WR� FKDPDGR� QRWDV�W[W FRP� R� VHJXLQWH�
FRQWH~GR�

��������
��������
��������
���������
��������

6HQGR�TXH�DV�OLQKDV�UHSUHVHQWDP�RV�DOXQRV�H�DV�FROXQDV�UHSUHVHQWDP�DV�
SURYDV�

3RGHPRV�XVDU�D�IXQomR�PDWUL[ SDUD�FRQYHUWHU�XP�YHWRU�HP�XPD�PDWUL]��
HVSHFLILFDQGR�R�Q~PHUR�GH�OLQKDV��RX�FROXQDV��H�VH�R�SUHHQFKLPHQWR�GD�PDWUL]�
GHYH�VHU�IHLWR�SRU�FROXQDV��GHIDXOW��RX�SRU�OLQKDV��

$�IXQomR�PDWUL[ WHP�D�VHJXLQWH�HVWUXWXUD��PDWUL[�GDGRV��QURZ ���QFRO �
��E\URZ )�

6HQGR� E\URZ� WHP�YDORU� OyJLFR��FRP�)� �IDOVH��SDUD�SUHHQFKLPHQWR�SRU�
FROXQDV�H�7��WUXH��SDUD�SUHHQFKLPHQWR�SRU�OLQKDV��

3DUD� OHU� PDWUL]HV� HP� GDGRV� H[WHUQRV� FRPR� QRWDV�W[W�� D� IXQomR�PDWUL[
GHYH�VHU�XVDGD�HP�FRQMXQWR�FRP�D�IXQomR�VFDQ�

!�QRWDV��� PDWUL[�VFDQ�¶QRWDV�W[W¶���QFRO ���E\URZ 7�
5HDG����LWHPV
!�QRWDV

>��@�>��@�>��@
>��@����������� ��
>��@����������� ��
>��@����������� ��
>��@����������� ���
>��@����������� ��
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8PD�PDWUL]� WDPEpP� SRGH� VHU� FRQVWUXtGD� SHOD� FRPELQDomR� GH� GRLV� RX�
PDLV�YHWRUHV�GH�PHVPR�OHQJWK��3RU�H[HPSOR��VH�WHPRV�WUrV�YHWRUHV�FRP�DV�QRWDV�
HP�FDGD�SURYD�

!�QRWDV�S���� F����������������
!�QRWDV�S���� F����������������
!�QRWDV�S���� F�����������������

8VDPRV�D�IXQomR�FELQG SDUD�FRPELQi�ORV�FRPR�FROXQDV�GD�PDWUL]�QRWDV�

!�QRWDV��� FELQG�QRWDV�S���QRWDV�S���QRWDV�S��
!�QRWDV

QRWDV�S��QRWDV�S��QRWDV�S�
>��@��� ������ ������� ��
>��@��� ������ ������� ��
>��@��� ������ ������� ��
>��@��� ������ ������� ���
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8VDPRV�D�IXQomR�UELQG SDUD�FRPELQi�ORV�FRPR�OLQKDV�GD�PDWUL]�QRWDV�

!�QRWDV��� UELQG�QRWDV�S��QRWDV�S��QRWDV�S��
!�QRWDV

>��@�>��@�>��@�>��@�>��@
QRWDV�S��������������������������
QRWDV�S��������������������������
QRWDV�S����������������������� ��

'DWD�)UDPHV

)UHT�HQWHPHQWH�� RV� GDGRV� VmR� XPD� PLVWXUD� GH� YDULiYHLV� QXPpULFDV�
�FRPR� LGDGH��� YDULiYHLV� FDWHJyULFDV� �FRPR� VH[R�� H� FDUDFWHUHV� �FRPR� QRPH� GR�
LQGLYtGXR���8PD� WDEHOD� GHVWH� WLSR� QmR� SRGH� VHU� OLGD� FRPR� XPD�PDWUL]�� Mi� TXH�
PLVWXUD�GDGRV�GH�GLIHUHQWHV�PRGRV��PDV�SRGH�VHU�OLGD�FRPR�XP�GDWD�IUDPH�
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8P�GDWD�IUDPH WDPEpP�p�XPD�GLVSRVLomR�ELGLPHQVLRQDO�GRV�GDGRV��PDV�
SRGH�WHU�HOHPHQWRV�GH�GLIHUHQWHV�PRGRV�HP�GLIHUHQWHV�FROXQDV��GHVGH�TXH�FDGD�
FROXQD�WHQKD�R�PHVPR�WDPDQKR��$VVLP��XP�GDWD�IUDPH p�XPD�HVWUXWXUD�WDEXODU�
QD�TXDO�DV�FROXQDV�UHSUHVHQWDP�YDULiYHLV�H�DV�OLQKDV�UHSUHVHQWDP�RV�LQGLYtGXRV�

8P�GDWD�IUDPH SRGH�VHU�FULDGR�GH�GXDV�PDQHLUDV�

UHDG�WDEOH��Or�RV�GDGRV�GH�XP�DUTXLYR�H[WHUQR
GDWD�IUDPH��&RPELQD�REMHWRV�GH�YiULRV�PRGRV

/HQGR�XP�GDWD�IUDPH�GH�XP�DUTXLYR�WH[WR

8P� IRUPDWR� FRPXP� GH� GDGRV� p� QD� IRUPD� GH� DUTXLYR� WH[WR� FRP� XPD�
OLQKD� SDUD� FDGD� UHJLVWUR�� FRP� HOHPHQWRV� VHSDUDGRV� SRU� HVSDoRV� RX� YtUJXODV��
&RQVLGHUH�R�DUTXLYR���DOXQRV�W[W��

$OXQRV 6H[R 3URYD� 3URYD� 3URYD�
� $GULDQD )HP �� �� ��
� *LOVRQ 0DVF �� �� ��
� 3OtQLR 0DVF �� �� ��
� 7RIR 0DVF �� �� ��
� 9DOGLU 0DVF ��� �� ��
� :DJQHU 0DVF �� �� ��

8VDPRV�D�IXQomR�UHDG�WDEOH���SDUD�OHU�HVWHV�GDGRV�H�DUPD]HQi�ORV�HP�XP�
REMHWR��)RUQHFHPRV�R�QRPH�GR�DUTXLYR��HQWUH�DVSDV���R�FDUDFWHU�GH�VHSDUDomR�GRV�
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