
81,9(56,'$'(�)('(5$/�585$/�'2�6(0,�È5,'2

35Ï�5(,725,$�'(�*5$'8$d­2

'(3$57$0(172�'(�(1*(1+$5,$6�(�7(&12/2*,$

&8562�'(�(1*(1+$5,$�'(�&20387$d­2

-())(5621 -2+1�'2�5(*2�/(,7(

,03/(0(17$d­2�'(�80�6,67(0$�'(�021,725$0(172�'(�75$163257(�

(678'$17,/�87,/,=$1'2�(63���(�5('(�/25$

026625Ï

����



-())(5621 -2+1�'2�5(*2�/(,7(

,03/(0(17$d­2�'(�80�6,67(0$�'(�021,725$0(172�'(�75$163257(�

(678'$17,/�87,/,=$1'2�(63���(�5('(�/25$

0RQRJUDILD� DSUHVHQWDGD� D� 8QLYHUVLGDGH�
)HGHUDO� 5XUDO� GR� 6HPL�ÈULGR� FRPR� UHTXLVLWR�
SDUD� REWHQomR� GR� WtWXOR� GH� %DFKDUHO� HP�
(QJHQKDULD�GH�&RPSXWDomR�

2ULHQWDGRU�� 3HGUR� 7KLDJR� 9DOpULR� GH� 6RX]D��
3URI��0H�

&R�RULHQWDGRU�� )UDQFLVFR� &DUORV� *XUJHO� GD�
6LOYD�6HJXQGR��3URI��'U�

026625Ï

����



© Todos os direitos estão reservados a Universidade Federal Rural do Semi-Árido. O conteúdo desta obra é de inteira
responsabilidade do (a) autor (a), sendo o mesmo, passível de sanções administrativas ou penais, caso sejam infringidas as leis
que regulamentam a Propriedade Intelectual, respectivamente, Patentes: Lei n° 9.279/1996 e Direitos Autorais: Lei n°
9.610/1998. O conteúdo desta obra tomar-se-á de domínio público após a data de defesa e homologação da sua respectiva
ata. A mesma poderá servir de base literária para novas pesquisas, desde que a obra e seu (a) respectivo (a) autor (a)
sejam devidamente citados e mencionados os seus créditos bibliográficos.

O serviço de Geração Automática de Ficha Catalográfica para Trabalhos de Conclusão de Curso (TCC´s)  foi desenvolvido pelo Instituto
de Ciências Matemáticas e de Computação da Universidade de São Paulo (USP) e gentilmente cedido para o Sistema de Bibliotecas
da Universidade Federal Rural do Semi-Árido (SISBI-UFERSA), sendo customizado pela Superintendência de Tecnologia da Informação
e Comunicação (SUTIC) sob orientação dos bibliotecários da instituição para ser adaptado às necessidades dos alunos dos Cursos de
Graduação e Programas de Pós-Graduação da Universidade.

L533i Leite, Jefferson John do Rêgo.
   IMPLEMENTAÇÃO DE UM SISTEMA DE MONITORAMENTO
DE TRANSPORTE ESTUDANTIL UTILIZANDO ESP32 E REDE
LORA / Jefferson John do Rêgo Leite. - 2020.
   36 f. : il.

   Orientador: Pedro Thiago Valério de Souza.
   Coorientador: Francisco Carlos Gurgel da Silva
Segundo.
   Monografia (graduação) - Universidade Federal
Rural do Semi-árido,  Curso de  Engenharia de
Computação, 2020.

   1. LoRa. 2. ESP32. 3. Radio Mobile. I. Souza,
Pedro Thiago Valério de, orient. II. Silva
Segundo, Francisco Carlos Gurgel da, co-orient.
III. Título. 





$*5$'(&,0(1726

$JUDGHoR�D�'HXV�SRU�WHU�PH�DMXGDGR�D�VXSHUDU�DV�GLILFXOGDGHV�

$�XQLYHUVLGDGH�H�DR�VHX�FRUSR�GRFHQWH�H�DGPLQLVWUDWLYR�SRU�WHU�SURSRUFLRQDGR�XP�ERP�

DPELHQWH�GH�HVWXGR�

$R� SURIHVVRU� H� RULHQWDGRU� 3HGUR� 7KLDJR� 9DOpULR GH� 6RX]D�� SHOR� VHX� DSRLR� QR�

GHVHQYROYLPHQWR�H�FRUUHomR�GR�WUDEDOKR�

$�SURIHVVRU�H�FR�RULHQWDGRU�)UDQFLVFR�&DUORV�*XUJHO�GD�6LOYD�6HJXQGR�SHOR�DSRLR�QDV�

SUiWLFDV�GHVHQYROYLGDV�

$�PLQKD�PmH��SHOR�DPRU��LQFHQWLYR�H�DSRLR�

(�D�WRGRV�TXH��GLUHWD�RX�LQGLUHWDPHQWH��IL]HUDP�SDUWH�GD�PLQKD�IRUPDomR�
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$V�LUUHJXODULGDGHV�GRV�KRUiULRV�QR�WUDQVSRUWH�HVWXGDQWLO�GD�8)(56$�ID]HP�FRP�TXH�

DOXQRV�SHUFDP�HVWH�PHLR�GH�WUDQVSRUWH��'HVWD�IRUPD��WRUQD�VH�QHFHVViULR�LQYHVWLU�HP�PpWRGRV�

TXH� IRUQHoDP� D� ORFDOL]DomR� GR� {QLEXV�� 1HVWH� VHQWLGR�� HVWH� WUDEDOKR� WHP� SRU� REMHWLYR�

LPSOHPHQWDU� XP� VLVWHPD� GH� PRQLWRUDPHQWR� GR� {QLEXV� HVFRODU�� IRUQHFLGR� SHOD� 8)(56$�

&DPSXV�3DX�GRV�)HUURV��XWLOL]DQGR�R�(63����MXQWDPHQWH�FRP�R�WUDQVUHFHSWRU�/R5D�H�PyGXOR�

*36��5HDOL]RX�VH�XP�WHVWH�GH�YLDELOLGDGH�GR�VLVWHPD�XWLOL]DQGR�R�VRIWZDUH GH�VLPXODomR�5DGLR�

0RELOH��&RPR�WDPEpP�WHVWHV�SUiWLFRV�H�GHVHQYROYLPHQWR�GH�XP�VRIWZDUH SDUD�DQiOLVH�GH�WHVWH�

H�SDUD�R�XVXiULR�ILQDO��&RP�D�ILQDOL]DomR�GR�WUDEDOKR��IRL�SRVVtYHO�REVHUYDU�TXH�RV�WHVWHV�SUiWLFRV�

VH�GLIHUHQFLDUDP�GD�VLPXODomR GHYLGR�j�SHUGD�HP�DPELHQWH�XUEDQR�QmR�VHU�FRQWDELOL]DGD�QD�

VLPXODomR��

3DODYUDV�FKDYH� /R5D��(63����5DGLR�0RELOH�
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7KH�LUUHJXODULWLHV�LQ�WKH�VFKHGXOHV�RI�8)(56$
V�VWXGHQW�WUDQVSRUW�FDXVH�VWXGHQWV�WR�PLVV�

WKLV�PHDQV�RI�WUDQVSRUW��7KXV��LW�LV�QHFHVVDU\�WR�LQYHVW�LQ�PHWKRGV�WKDW�SURYLGH�WKH�ORFDWLRQ�RI�

WKH�EXV��,Q�WKLV�VHQVH��WKLV�ZRUN�DLPV�WR�LPSOHPHQW�D�VFKRRO�EXV�PRQLWRULQJ�V\VWHP��SURYLGHG�

E\�8)(56$�&DPSXV�3DX�GRV�)HUURV��XVLQJ�(63���� WRJHWKHU�ZLWK� WKH�/R5D� WUDQVFHLYHU�DQG�

*36�PRGXOH��$�V\VWHP�IHDVLELOLW\�WHVW�ZDV�SHUIRUPHG�XVLQJ�5DGLR�0RELOH�VLPXODWLRQ�VRIWZDUH��

$V�ZHOO�DV�SUDFWLFDO�WHVWV�DQG�VRIWZDUH�GHYHORSPHQW�IRU�WHVW�DQDO\VLV�DQG�IRU�WKH�HQG�XVHU��:LWK�

WKH�FRPSOHWLRQ�RI�WKH�ZRUN��LW�ZDV�SRVVLEOH�WR�REVHUYH�WKDW�WKH�SUDFWLFDO�WHVWV�GLIIHUHG�IURP�WKH�

VLPXODWLRQ�GXH�WR�WKH�ORVV�LQ�DQ�XUEDQ�HQYLURQPHQW�QRW�EHLQJ�DFFRXQWHG�IRU�LQ�WKH�VLPXODWLRQ�

.H\ZRUGV� /R5D��(63����5DGLR�0RELOH�
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$QDWHO $JHQFLD�1DFLRQDO�GH�7HOHFRPXQLFDo}HV
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&5 &RGH�5DWH

&66 &KLUS�6SUHDG�6SHFWUXP

)(& )RUZDUG�(UURU�&RUUHFWLRQ

*+] *LJDKHUW]

*356 *HQHUDO�3DFNHW�5DGLR�6HUYLFHV
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,' ,GHQWLILFDGRU

,((( ,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLF�(QJLQHHUV

,60 ,QGXVWULDO��6FLHQWLILF�DQG�0HGLFDO

.+] .LORKHUW]

.P 4XLO{PHWURV

/R5D /RQJ�5DQJH

0+] 0HJDKHUW]

5E 7D[D�GH�7UDQVPLVVmR

566, 5HFHLYHG�6LJQDO�6WUHQJWK�,QGLFDWRU

6) 6SUHDGLQJ�)DFWRU

606 6KRUW�0HVVDJH�6HUYLFH

615 6LJQDO�WR�QRLVH

7F 7D[D�GH�&RGLILFDomR

86% 8QLYHUVDO�6HULDO�%XV



6XPiULR
�� ,1752'8d­2 ������������������������������������������������������������������������������������������������������������������

�� 75$160,66­2�6(0�),2�(�7(&12/2*,$�/25$������������������������������������������������������

���� 7UDQVPLVVmR�VHP�ILR ����������������������������������������������������������������������������������������������������

���� 7HFQRORJLD�/R5D����������������������������������������������������������������������������������������������������������

������ 3DUkPHWURV�GH�&RQILJXUDomR�GR�/R5D������������������������������������������������������������������

���� 5DGLR�0RELOH ���������������������������������������������������������������������������������������������������������������

�� 5(68/7$'26�(�',6&866®(6 ��������������������������������������������������������������������������������������

���� 6LPXODomR�IHLWD�QR�5DGLR�0RELOH ��������������������������������������������������������������������������������

���� &DUDFWHUL]DomR�GR�6LVWHPD �������������������������������������������������������������������������������������������

���� 5HDOL]DomR�H�$QiOLVH�GH�7HVWHV ������������������������������������������������������������������������������������

���� 2�6RIWZDUH�&DGr�ÐQLEXV ���������������������������������������������������������������������������������������������

�� &21&/86®(6�������������������������������������������������������������������������������������������������������������������

���� 7UDEDOKRV�)XWXURV ��������������������������������������������������������������������������������������������������������

5()(5Ç1&,$6 �������������������������������������������������������������������������������������������������������������������������



ϭϭ

�� ,1752'8d­2

$V WUDQVPLVV}HV�GH�GDGRV�VHP�ILR�YrP�FUHVFHQGR�FRP�R�SDVVDU�GRV�DQRV��VH�WRUQDQGR�

SDUWH�GR�FRWLGLDQR�GDV SHVVRDV FRP�PDLRU�IUHTXrQFLD��3DUD�5RGULJXHV��������DV�FDUDFWHUtVWLFDV�

GH�PRELOLGDGH�� IiFLO� LQVWDODomR�� GHQWUH� RXWUDV� GDV� FRPXQLFDo}HV� VHP� ILR� YHP� VROXFLRQDQGR�

YiULDV�FDUrQFLDV�GR�PXQGR�DWXDO��'LVSRVLWLYRV�VHP�ILR�SURYHP�XP�PDLRU�FRQWDWR�GDV�SHVVRDV�

FRP�D�LQWHUQHW��YiULRV�VHQVRUHV�DMXGDP�D�FRQWURODU�HQWUDGDV�H�VDtGDV�GH�ORFDLV�S~EOLFRV��UHGHV�

ZLUHOHVV HVWmR�GLPLQXLQGR�RV�SUREOHPDV�GH�FRPXQLFDomR�HQWUH�RV�VHXV�XVXiULRV��HQWUH�RXWUDV�

IXQFLRQDOLGDGHV�

$� 8)(56$� GLVSRQLELOL]D� XP� VHUYLoR� JUDWXLWR� GH� WUDQVSRUWH� SDUD� VHXV� DOXQRV�� e�

IRUQHFLGR�XP�YHtFXOR�GR�WLSR�{QLEXV�TXH�UHDOL]D�XPD�URWD�SHOD�FLGDGH�D ILP�GH�UHFROKHU�RV�DOXQRV�

H�OHYDU�DWp�D�XQLYHUVLGDGH�

e�QDWXUDO�RXYLU�UHFODPDo}HV�GRV�DOXQRV��TXH�DR�VRO�HVSHUD�R�{QLEXV�GD�8)(56$�SDVVDU��

SDUD�TXH�QHOH�SRVVDP�FKHJDU�D�XQLYHUVLGDGH��$WUDVRV�QRV�KRUiULRV�HVWDEHOHFLGRV��VRO�IRUWH�QD�

SDUDGD��IDOWD�GH�RUJDQL]DomR�QDV�ILODV�GH�HPEDUTXH�QDV�SDUDGDV�VmR�DV�TXHL[DV�PDLV�FRPXQV� e�

FRPXP�TXH�YHtFXORV��DLQGD�PDLV�RV�GH�JUDQGH�SRUWH�FRPR�{QLEXV��VRIUDP�DWUDVRV��

$� XQLYHUVLGDGH� VH� ORFDOL]D� IRUD� GD� ]RQD� XUEDQD�� $� URWD GR� {QLEXV p� FRPSRVWD� SRU�

SDUDGDV��TXH�GH�DFRUGR�FRP�R�VHWRU�GH�WUDQVSRUWH�GD�XQLYHUVLGDGH��YLVDP�D�PDLRU�FREHUWXUD�GD�

FLGDGH�SRU�PHLR�GR�{QLEXV��0XLWDV�YH]HV�RV�DOXQRV�WrP�GH�FKHJDU�D�SDUDGD�PXLWR�PDLV�FHGR�Mi�

TXH�GHVFRQKHFHP�R�KRUiULR�FHUWR�TXH�R�{QLEXV�YDL�SDVVDU��2XWUDV�YH]HV�SRGH�RFRUUHU�GH�XP�PDO�

JHUHQFLDPHQWR�GR�WHPSR�ID]HQGR�FRP�TXH�R�DOXQR�SHUFD�R�{QLEXV��&DVR�D�SRVLomR�GR�{QLEXV�

VHMD�FRQKHFLGD��R�DOXQR�SRGHUi�DFRPSDQKi�OD�GH�IRUPD�D�JHUHQFLDU�PHOKRU�VHX�WHPSR�H�FKHJDU�

D�SDUDGD�QR KRUiULR�FHUWR��QmR�ILFDQGR�j�PHUFr�GD�VRUWH�RX�GR�WHPSR��(P�PXLWRV�GLDV�RFRUUH�

VXSHUORWDomR�GR�{QLEXV��QHVVH�FDVR�R�YHtFXOR�QmR�SiUD�DWp�TXH�FKHJXH�D�XQLYHUVLGDGH��SDVVDQGR�

GH�IRUPD�FRQWtQXD�SHODV�SDUDGDV��&RP�R�DOXQR�Mi�VDEHQGR�GD�ORWDomR�Pi[LPD�GR�{QLEXV��HOH�

WHUi�PDLV�WHPSR�SDUD EXVFDU�RXWURV�PHLRV�TXH�R�OHYHP�D�XQLYHUVLGDGH�

'LDQWH�GRV�PRWLYRV�H[SRVWRV��WRUQD�VH�QHFHVViULR�R�GHVHQYROYLPHQWR�GH�XP�VLVWHPD�GH�

PRQLWRUDPHQWR�H�UDVWUHDPHQWR�GH�{QLEXV�GD�8)(56$��'LDQWH�GLVVR��HVVH�SURMHWR�SURS}H�FRPR�

XPD DOWHUQDWLYD�SDUD�DPHQL]DU�R�LPSDFWR�GHVVHV�SUREOHPDV�VREUH�RV�XVXiULRV��GHVHQYROYHU�XP�

KDUGZDUH�FRP�EDVH�QD�WHFQRORJLD�/R5D�H�XP�VRIWZDUH TXH�SHUPLWD�YLVXDOL]DU�D�WUDMHWyULD�H�D�

ORFDOL]DomR�GR�{QLEXV��2�KDUGZDUH GHYH�VHU�FDSD]�GH�SURYHU�D�LQIRUPDomR�GD�ORFDOL]DomR�GR�

{QLEXV� H� VH� R� YHtFXOR� HVWi� FRP� ORWDomR� Pi[LPD�� HQTXDQWR� R� VRIWZDUH DUPD]HQDUi� HVVD�

LQIRUPDomR�H�FRP�EDVH�QHOD�PRVWUDU�HP�XP�PDSD�D�~OWLPD�ORFDOL]DomR�FRQKHFLGD�GR�{QLEXV�
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EHP�FRPR�VHX�WUDMHWR�Mi�SHUFRUULGR�QDTXHOD�URWD��2�VRIWZDUH WDPEpP�VHUi�FDSD]�GH�IRUQHFHU��

SDUD� PDLRU� IDFLOLGDGH GH� UHFRQKHFLPHQWR� GD� SRVLomR� GR� {QLEXV�� D� ORFDOL]DomR� GDV� SDUDGDV�

FDGDVWUDGDV�SHOR�VHWRU�GH�WUDQVSRUWHV�GD�8)(56$�3DX�GRV�)HUURV�

$WUDYpV� GH� XP� VLWH� VHUi� SRVVtYHO� TXH� RV� XVXiULRV�� DOXQRV� H� D� SUySULD� XQLYHUVLGDGH��

DFHVVHP�HVWDV� LQIRUPDo}HV�DFRPSDQKDQGR�HP� WHPSR� UHDO�D� ORFDOL]DomR�GR�{QLEXV�QR�PDSD��

$WUDYpV�GLVVR�R�DOXQR�SRGHUi�JHUHQFLDU�PHOKRU�VHX�WHPSR�GH�IRUPD�D�FKHJDU�QD�SDUDGD�DQWHV�GR�

{QLEXV��RX�HP�FDVR�GH�ORWDomR�Pi[LPD�Mi�EXVFDU�RXWUD�IRUPD�GH�ORFRPRomR�SDUD�XQLYHUVLGDGH�

e�LPSRUWDQWH�IULVDU�TXH�DOpP�GRV�DOXQRV�VHUHP�EHQHILFLDGRV FRP�WDO�VLVWHPD��D�SUySULD�

XQLYHUVLGDGH�WHUi�PDLRU�FRQWUROH�VREUH�R�YHtFXOR��YHULILFDQGR�D�SRVLomR�GHOH�HP�FDGD�LQVWDQWH��

,VVR�SRGH�LQLELU�Do}HV�FRPR�D�PXGDQoD�GH�URWD�RX�JDVWR�H[FHVVLYR�GH�FRPEXVWtYHO�

3DUD�TXH�RV�DOXQRV�H�D�XQLYHUVLGDGH�WHQKDP�FRQKHFLPHQWR�GD�ORFDOL]DomR�GR�{QLEXV��VHUi�

GHVHQYROYLGR�XP�DSOLFDWLYR�GHQRPLQDQGR�&DGr�ÐQLEXV��1HOH�LUi�FRQWHU�XP�PDSD�GD�FLGDGH�GH�

3DX�GRV�)HUURV�H�QHVWH�PDSD�VHUi�PRVWUDGR�D�ORFDOL]DomR�GH�FDGD�XPD�GDV�SDUDGDV�GR�{QLEXV��

$OpP�GLVVR�VHUi�PRVWUDGR�D�~OWLPD�ORFDOL]DomR�FRQKHFLGD�GR�{QLEXV�H�VXD�WUDMHWyULD�

1D� OLWHUDWXUD� HQFRQWUDP�VH� GLYHUVRV� WUDEDOKRV� TXH� YLVDP� R� PRQLWRUDPHQWR� H�

UDVWUHDPHQWR�GH�YHtFXORV��0RXUD�H�+DPDFKHU��������DILUPDP�TXH�RV�VLVWHPDV�LQWHJUDGRV�GH�

UDVWUHDPHQWR�QmR�VmR�DSHQDV�PRGLVPRV�GR�PHUFDGR��PDV�VLP�XPD�IHUUDPHQWD�LPSRUWDQWH�SDUD�

R�DSULPRUDPHQWR�GDV�FRQGLo}HV�GH�WUDQVSRUWH�H�GH�VHJXUDQoD�GDV�HPSUHVDV�TXH�HPSUHJDP�HVWD�

WHFQRORJLD�� (VWD� WHVD� IRL� REWLGD� SRU� PHLR� GH� SHVTXLVD� UHVSRQGLGR� SRU� ���� SURILVVLRQDLV� GH�

ORJtVWLFD�H�GH�JHUHQFLDPHQWR�GH�ULVFR�

3RU�VXD�YH]��$QHIDORV�H�&DL[HWD�)LOKR��������HQIDWL]DP�TXH�D�SULQFLSDO�UD]mR�SDUD�DV�

HPSUHVDV� LQYHVWLUHP� HP� VLVWHPDV� GH� UDVWUHDPHQWR� YHLFXODU� HVWi� DVVRFLDGD� j� QHFHVVLGDGH� GH�

UHDOL]DomR� GH� JHUHQFLDPHQWR� GH� ULVFR�� SRU� FDXVD� GD� SUHVVmR� H[HUFLGD� SHODV� VHJXUDGRUDV� HP�

YLUWXGH�GRV�DVVDOWRV�IUHTXHQWHV��EHP�FRPR�JUDQGH�SUREDELOLGDGH�GH�RFRUUrQFLDV�GH�VLQLVWUR�HP�

FDUJDV�GH�DOWR�YDORU�DJUHJDGR�

5RGULJXHV��������SURS{V�XP�VLVWHPD�GH�DXWRPDomR��EDVHDGR�QD�XWLOL]DomR�GH�XPD�UHGH�

ZLUHOHVV�� SUHVHQWH� HP� FDGD� {QLEXV� GR� WUDQVSRUWH� S~EOLFR�� FDSD]� GH� SURYHU� LQIRUPDo}HV� DRV�

XVXiULRV�GH� FKHJDGD�H�SDUWLGD�GR�YHtFXOR� HP�FDGD�SDUDGD��2� VLVWHPD�p� FDSD]�GH� LGHQWLILFDU

TXDQGR�FDGD�YHtFXOR�FKHJDYD�j SDUDGD�H�TXDO�VHULD�VHX�GHVWLQR�SRVWHULRU�DTXHOD�SDUDGD�

6LTXHLUD��������SURMHWRX�H�GHVHQYROYHX�XP�SURWyWLSR�GH�DSOLFDomR�TXH�SHUPLWLULD�DRV�

XVXiULRV�GH�WUDQVSRUWH�S~EOLFR�DFRPSDQKDUHP�D�SRVLomR�H�GHVORFDPHQWR�GRV�YHtFXORV�HP�WHPSR�

UHDO�� DVVLP� FRPR� FRQILJXUDU� QRWLILFDo}HV PHGLDQWH�PHQVDJHP� GH� FKHJDGD� HP� SDUDGDV� SUp�

GHILQLGDV��6HX�SURWyWLSR�IXQFLRQRX�GH�IRUPD�D�REWHU�D�JHRORFDOL]DomR�GRV�XVXiULRV�SUHVHQWHV�QR�
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YHtFXOR��DUPD]HQDQGR�HP�XP�EDQFR�GH�GDGRV�SDUD�SRVWHULRU�RUJDQL]DomR�H�FRPSDUWLOKDPHQWR�

GHVWDV�FRP�RXWURV�XVXiULRV�FRP�LQWHQomR�GH�XWLOL]DU�R�WUDQVSRUWH�S~EOLFR�

*DORQ��������JHURX�XP�SURWyWLSR�HQYROYHQGR�KDUGZDUH H�VRIWZDUH��QR�TXDO�R�VRIWZDUH

IRL� GHVHQYROYLGR� SDUD� SODWDIRUPD� $QGURLG� H� R� KDUGZDUH FRQWHQGR� XP� PLFURFRQWURODGRU�

LQWHJUDGR�D�XP�PRGXOR�*356��$ILP�GH�UHDOL]DU�D�FRPXQLFDomR�HQWUH�R�KDUGZDUH H�R�VRIWZDUH

XWLOL]RX�VH�D�WHFQRORJLD�606��7DO�SURWyWLSR�SRVVLELOLWRX�PDLRU�JHVWmR�GR�YHtFXOR�PRQLWRUDGR�

EHP�FRPR�VHJXUDQoD�H�FRQILDELOLGDGH�Mi�TXH�D�ORFDOL]DomR�GR�YHtFXOR�p�FRQKHFLGD�

'LDQWH�GR�H[SRVWR��WHP�VH�FRPR�FRQWULEXLomR�JHUDO�GHVWH�WUDEDOKR�

x ,PSOHPHQWDU� XP� VLVWHPD� GH�PRQLWRUDPHQWR� GR� {QLEXV� HVFRODU�� IRUQHFLGR� SHOD�

8)(56$� &DPSXV� 3DX� GRV� )HUURV�� XWLOL]DQGR� R� (63���� MXQWDPHQWH� FRP� R�

WUDQVUHFHSWRU�/R5D�H�PyGXOR�*36�

H�FRPR�FRQVHTXrQFLD��DV�VHJXLQWHV�FRQWULEXLo}HV�HVSHFtILFDV�

x (QWHQGHU�R�IXQFLRQDPHQWR�EiVLFR�GR�(63����EHP�FRPR�RV�SULQFtSLRV�EiVLFRV�GH�

6LVWHPDV�(PEDUFDGRV�H�&RPSXWDomR�3HUYDUVLYD�

x (VWXGDU�VREUH�RV�SULQFtSLRV�GH�WUDQVPLVVmR�GH�GDGRV�GLJLWDLV�XWLOL]DQGR�R�SDGUmR�

/R5D��

x 7HU� FRQKHFLPHQWR� VREUH� DV� IRUPDV� GH� FRPXQLFDomR� GR� PyGXOR� /RUD� FRP� R�

(63����

x &RPSUHHQGHU�RV�IXQGDPHQWRV�VREUH�R�PyGXOR�*36�H�DV�IRUPDV�GH�FRPXQLFDomR�

GHVWH�PyGXOR�FRP�R�(63���

x 5HDOL]DU�XP�HVWXGR�GH�YLDELOLGDGH�GR�VLVWHPD�

x ,PSOHPHQWDU�R�VLVWHPD�GH�PRQLWRUDPHQWR�GR�{QLEXV�HVFRODU��

x 5HDOL]DU� WHVWHV� GH� SHUIRUPDQFH� GR� VLVWHPD� LPSOHPHQWDGR�� WUDoDQGR� ILJXUDV� GH�

PpULWR�TXH�SRVVDP�DYDOLDU�R�GHVHPSHQKR�GR�VLVWHPD�

$�PHWRGRORJLD�DGRWDGD�SDUD�R�GHVHQYROYLPHQWR�GHVWH�WUDEDOKR�FRQVLVWH�HP�UHDOL]DU XP�

HVWXGR�GH�YLDELOLGDGH�GD�WUDQVPLVVmR�GH�GDGRV��XWLOL]DQGR�VH�GR�VRIWZDUH 5DGLR�0RELOH��TXH�GH�

IRUPD�VLPXODGD�SRGHUi�FRQILUPDU�D�HILFLrQFLD�GR�VLQDO�WUDQVPLWLGR�H�UHFHELGR� (P�VHJXLGD�VHUi�

PRQWDGR� XP�KDUGZDUH TXH� VHUi� GLYLGLGR� HP� GRLV�PyGXORV�� WUDQVPLVVRU� H� UHFHSWRU��$PERV�

FRQWrP� XP� PLFURFRQWURODGRU� (63��� OLJDGR� GLUHWDPHQWH� D� XP� WUDQVUHFHSWRU� TXH� XWLOL]D� D�

WHFQRORJLD�/R5D�H�D�XPD�DQWHQD��$�~QLFD�GLIHUHQoD�HQWUH�HOHV�p�TXH�R�PRGXOR�WUDQVPLVVRU�FRQWD�

FRP� XP� VLVWHPD� *36� DFRSODGR� DR� (63���� FDSD]� GH� IRUQHFHU� D� SRVLomR� GR� PRGXOR�

3RVWHULRUPHQWH�VHUi�GHVHQYROYLGR�XP�VRIWZDUH TXH�WDPEpP�VH�GLYLGH�HP�GRLV�PyGXORV��$PERV�

QD�OLQJXDJHP�-DYD6FULSW��LQWHJUDGR�D�XP�VLVWHPD�GH�EDQFR�GH�GDGRV�HP�WHPSR�UHDO��)LUHEDVH��
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2�SULPHLUR�PyGXOR�VHUi�UHVSRQViYHO�SRU�REWHU�RV�GDGRV�GR�UHFHSWRU�H�DUPD]HQi�ORV�QR�)LUHEDVH��

-i�R�VHJXQGR�PyGXOR�VHUi�FRPSHWHQWH�HP REWHU�RV�GDGRV�DUPD]HQDGRV�QR�)LUHEDVH�H��VREUH�XP�

PDSD��H[SRU�D�~OWLPD�ORFDOL]DomR�FRQKHFLGD�GR�{QLEXV�EHP�FRPR�VHX�WUDMHWR�SHUFRUULGR�

2�SUHVHQWH�WUDEDOKR�VHUi�GLYLGLGR�HP���FDStWXORV��FRP�D�RUJDQL]DomR�GHVFULWD�FRQIRUPH�

D�VHJXLU�

x 1R� &DStWXOR� ��� VmR� DSUHVHQWDGRV� RV� UHVXOWDGRV� GD� SHVTXLVD� ELEOLRJUiILFD� DFHUFD� GD�

WUDQVPLVVmR�VHP�ILR�H�GD�WHFQRORJLD�/R5D�

x 1R�&DStWXOR����RV�UHVXOWDGRV�SURYHQLHQWHV�GR�5DGLR�0RELOH��KDUGZDUH�H�VRIWZDUH�VmR�

DSUHVHQWDGRV�H�GLVFXWLGRV�

x 1R�&DStWXOR����VmR�DSUHVHQWDGDV�DV�FRQVLGHUDo}HV�ILQDLV�GR�WUDEDOKR�



ϭϱ

�� 75$160,66­2�6(0�),2�(�7(&12/2*,$�/25$

(VWH� FDStWXOR� GHVWLQD�VH� D� DSUHVHQWDU� D� WUDQVPLVVmR� GH� GDGRV� VHP� ILR�� EHP� FRPR�

LQWURGX]LU�GH�PDQHLUD�JHQpULFD�D�WHFQRORJLD�/R5D��VHQGR�GHVWDFDGR�WDPEpP�D�PRWLYDomR�SDUD�

R�XVR�GH�FDGD�XPD�GHVVDV�WHFQRORJLDV��7DPEpP�VHUi�DSUHVHQWDGD�DV�OLQJXDJHQV�GH�SURJUDPDomR�

H�RV�UHFXUVRV�XWLOL]DGRV�SDUD�R�GHVHQYROYLPHQWR�GR�WUDEDOKR�

���� 7UDQVPLVVmR�VHP�ILR
8P�VLVWHPD�GH�FRPXQLFDomR�GH�GDGRV�GLJLWDLV�SRGH�VHU�FDUDFWHUL]DGR�SRU�WUrV�HOHPHQWRV�

IXQGDPHQWDLV��R�WUDQVPLVVRU��R�UHFHSWRU�H�R�FDQDO�GH�FRPXQLFDomR��2�FDQDO�GH�FRPXQLFDomR WHP�

XP�SDSHO�IXQGDPHQWDO��GDGR TXH HOH�p�R�HOHPHQWR�ItVLFR�UHVSRQViYHO�SRU�JXLDU�DV�LQIRUPDo}HV�

GR�WUDQVPLVVRU�DR�UHFHSWRU��2V�FDQDLV�GH�FRPXQLFDo}HV�SRGHP�VHU�GRV�PDLV�YDULDGRV�WLSRV��'H�

IRUPD�JHUDO��RV�FDQDLV�GH�FRPXQLFDo}HV�SRGHP�VHU�GLYLGLGRV�HP�GXDV�FODVVHV��RV�FDQDLV�FRP�

ILR�H�RV�FDQDLV�VHP�ILR�

1RV�FDQDLV�GH�FRPXQLFDomR�VHP�ILR��D�WUDQVPLVVmR�GD�LQIRUPDomR�p�UHDOL]DGD�DWUDYpV�GH�

RQGDV� HOHWURPDJQpWLFDV�� TXH� VH� SURSDJDP� QR� HVSDoR� OLYUH� HQWUH� R� WUDQVPLVVRU� H� R� UHFHSWRU��

6HJXQGR�0RUDHV���������DV�UHGHV�VHP�ILR�FRQVLVWHP�GH�XP�VLVWHPD�GH�WUDQVIHUrQFLD�HP�TXH�RV�

GDGRV�WUDIHJDP�VREUH�R�HVSDoR�OLYUH��QmR�QHFHVVLWDQGR�GH�FDQDLV�GH�FRPXQLFDo}HV�FDEHDGRV��

(VVDV�UHGHV�SHUPLWHP�D�FRPXQLFDomR�GH�GDGRV�FRP�XPD�JUDQGH�IOH[LELOLGDGH�EHP�FRPR�FXVWR�

LQH[LVWHQWH�SDUD�R�FDQDO�GH�FRPXQLFDomR��/DJHV�HW�DO���������WDPEpP�GHIHQGH�TXH�DV�UHGHV�VHP�

ILR� FRQVWLWXHP� XPD� DOWHUQDWLYD� jV� UHGHV� FRQYHQFLRQDLV� FRP� ILRV�� IRUQHFHQGR� DV� PHVPDV�

IXQFLRQDOLGDGHV��PDV�GH� IRUPD� IOH[tYHO�� GH� IiFLO� FRQILJXUDomR�H� FRP�ERD�FRQHFWLYLGDGH�� HP�

iUHDV�GHQVDPHQWH�XUEDQL]DGDV�RX�GH�FDPSXV�

$WXDOPHQWH�� FUHVFH� R� LQWHUHVVH�GD� FRPXQLGDGH� FLHQWtILFD�SHOR� HVWXGR�GRV� SDGU}HV�GH�

FRPXQLFDo}HV� VHP� ILR�� ,VVR� VH� GHYH� DR� IDWR� TXH� HVVH� WLSR� GH� UHGH� SRVVXL� FDUDFWHUtVWLFDV� GH�

PRELOLGDGH�H�LQGHSHQGrQFLD�GH�OLJDo}HV�SRU�FDERV��R�TXH�SRGH�GLPLQXLU�R�YDORU�QHFHVViULR�SDUD�

VXD� LQVWDODomR��2XWUD� FDUDFWHUtVWLFD� LPSRUWDQWH� p� SHOD� UHGH� VHU� HVFDOiYHO�� SHUPLWLQGR�TXH�HOD�

VXSRUWH�R�FUHVFLPHQWR�RX�UHGXomR�GD�GHPDQGD�

1RUPDV�VmR�DSOLFDGDV�DILP�GH�FDUDFWHUL]DU�RV�HQODFHV�GH�UHGHV�VHP�ILRV��$�,(((�GHILQH�

HP�VXDV�QRUPDV�FDUDFWHUL]D�D�FDPDGD�ItVLFD�GDV�UHGHV�VHP�ILRV�

$�QRUPD�,(((����������HVSHFLILFD�D�FDPDGD�ItVLFD�H�HIHWXD�R�FRQWUROH�GH�DFHVVR�SDUD�

UHGHV�VHP�ILR�GH�EDL[DV�WD[DV�GH�WUDQVPLVVmR��1DV�UHGHV�VHP�ILR�DV�IUHTXrQFLDV�OLFHQFLDGDV�GH�

DFRUGR�FRP�D�QRUPD�SRVVXHP�DV�VHJXLQWHV�YDULDo}HV������0+]����������0+]������*+]�



ϭϲ

����7HFQRORJLD�/R5D
$�VLJOD�/R5D��GR�LQJOrV�/RQJ�5DQJH��DSUHVHQWD�FRPR�REMHWLYR�SULQFLSDO�D�FRPXQLFDomR�

VHP�ILR�DWUDYpV�GH�ORQJDV�GLVWDQFLDV��(VWD�WHFQRORJLD�IRL�FULDGD�SRU�XPD�DVVRFLDomR�GHQRPLQDGD�

/R5D�$OOLDQFH��FULDGD�HP������QD�&DOLIyUQLD��TXH�PDQWpP�R�VXSRUWH�RILFLDO�D�WHFQRORJLD�H�DRV�

PpWRGRV�GH�FRPXQLFDomR�GHVWD�

$�UHGH�/R5D�p�FRPSRVWD�SRU�WUrV�WLSRV�GH�GLVSRVLWLYRV��WHUPLQDLV��JDWHZD\V H�VHUYLGRUHV��

2V� GLVSRVLWLYRV� WHUPLQDLV� VmR� REMHWRV� LQWHOLJHQWHV�� WLSLFDPHQWH� FRP� UHVWULo}HV� HQHUJpWLFDV��

3RGHP�VHU�VHQVRUHV��DWXDGRUHV�RX�RXWURV� WLSRV�GH�GLVSRVLWLYRV� LQWHOLJHQWHV��2V�JDWHZD\V�VmR�

GLVSRVLWLYRV�FRP�UHVWULo}HV�PDLV�OHYHV�HP�WHUPRV�GH�HQHUJLD�H�SURFHVVDPHQWR��TXH�VHUYHP�GH�

OLJDomR�HQWUH�R�/R5D�H�RXWUDV�UHGHV��2V�VHUYLGRUHV�VmR�GLVSRVLWLYRV�TXH�UHFHEHP�H�DQDOLVDP�DV�

LQIRUPDo}HV�HQYLDGDV�SHORV�GLVSRVLWLYRV�WHUPLQDLV�RX�TXH�FRPDQGH�RV�GLVSRVLWLYRV�WHUPLQDLV�

�%25�HW�DO����������

2� /R5D� SRVVXL� XPD� WRSRORJLD� HP� HVWUHOD� FRQIRUPH� YLVWR� QD� )LJXUD� �� �/25$�

$//,$1&(�� ������ 3DUD *DUD\� H� .RIXML� ������ WDO� WRSRORJLD� SHUPLWH� XPD PDLRU� iUHD GH�

FREHUWXUD�H�FRQVXPR�PHQRU�GH�HQHUJLD�QRV�GLIHUHQWHV�DPELHQWHV�GH�FRPXQLFDomR�

)LJXUD����$UTXLWHWXUD�GD�UHGH�/R5D�

)RQWH���257,=��������

$�HVSHFLILFDomR�GDV� UHGHV�/R5D�GHILQH� WUrV�FODVVHV�GH�GLVSRVLWLYRV� WHUPLQDLV� HP�VXD�

DUTXLWHWXUD� SDUD� DWLQJLU� GLIHUHQWHV� WLSRV� GH� VHUYLoR�� FODVVH� $�� FODVVH� %�� H� FODVVH� &� �/25$�

$//,$1&(���������
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1RV�GLVSRVLWLYRV�FODVVH�$�R�Qy�WHUPLQDO�SRGH�HQYLDU�PHQVDJHQV�SDUD�R�Qy�JDWHZD\ D�

TXDOTXHU�PRPHQWR��HQWUHWDQWR�R�GLVSRVLWLYR�WHUPLQDO�Vy�ILFD�GLVSRQtYHO�SDUD�UHFHSomR�GXUDQWH�

MDQHODV� GH� WHPSR� GHQRPLQDGDV� MDQHODV� GH� UHFHSomR��'XUDQWH� HVVDV� MDQHODV�� R� JDWHZD\ SRGH�

HQYLDU�PHQVDJHQV�SDUD�R�GLVSRVLWLYR�WHUPLQDO��8P�GLVSRVLWLYR�FODVVH�$�LQLFLD�D�FRPXQLFDomR�

FRPR�JDWHZD\ H��DSyV�D�WUDQVPLVVmR��LQLFLD XPD�MDQHOD�GH�UHFHSomR��DJXDUGD�XP�GHWHUPLQDGR�

LQWHUYDOR�GH� WHPSR�H� LQLFLD�XPD� VHJXQGD� MDQHOD� GH� UHFHSomR��8PD�QRYD� MDQHOD�GH� UHFHSomR�

DSHQDV� VHUi� DEHUWD� DSyV� XPD� WUDQVPLVVmR� GR� PHVPR� GLVSRVLWLYR� FODVVH� $�� 4XDQGR� XPD�

PHQVDJHP�p�HQYLDGD�SHOR�GLVSRVLWLYR�ILQDO�SRU�PHLR�GR�XSOLQN��XPD�MDQHOD�5[��p�DEHUWD��SHOR�

PHVPR��SDUD�R�UHFHELPHQWR�GH�GDGRV��$�GXUDomR�GHVVD�MDQHOD�GHYH�VHU��QR�PtQLPR��GH�PHVPR�

YDORU�TXH�R�WHPSR�QHFHVViULR�SDUD�TXH�R�WUDQVFHLYHU�GR�GLVSRVLWLYR�GHWHFWH�XP�SUHkPEXOR��GR�

SURWRFROR� /R5D:$1�� GH� GRZQORDG�� 6H�� QHVVH� SHUtRGR�� XP� SUHkPEXOR� IRU� GHWHFWDGR� SHOR�

GLVSRVLWLYR��R� WUDQVFHLYHU�GR�PHVPR�FRQWLQXD�RXYLQGR�DWp�TXH�R�SDFRWH�VHMD� WUDQVPLWLGR�SRU�

LQWHLUR�� (QWHQGH�VH� TXH� R� SDFRWH� IRL� GHVWLQDGR� SDUD� HVVH� GLVSRVLWLYR� VH� R� ILQDO� GD� UHFHSomR�

DFRQWHFHU GXUDQWH�R�WHPSR�GH�GXUDomR�GD�MDQHOD��5[����&DVR�FRQWUiULR��R�GLVSRVLWLYR�ILQDO�DEUH�

XPD�QRYD�MDQHOD��5[���TXH�VH�FRPSRUWD�GD�PHVPD�IRUPD��GHWHFWDQGR�R�SUHkPEXOR�H UHFHEHQGR�

R�UHVWR�GR�SDFRWH��7DO�GHVFULomR�SRGH�VHU�H[HPSOLILFDGD�FRP�D�)LJXUD����(VVH�PRGR GH�RSHUDomR�

GHYH�VHU�LPSOHPHQWDGR�SRU�WRGRV�RV�GLVSRVLWLYRV�/R5D�

)LJXUD����)XQFLRQDPHQWR�GDV�-DQHODV�GD�FODVVH�$�

)RQWH���/25$�$//,$1&(��������

1RV�GLVSRVLWLYRV�FODVVH�%��R�SURFHVVR�p�VHPHOKDQWH�DR�GD�FODVVH�$��2�GLVSRVLWLYR�FODVVH�

%�WDPEpP�DEUH�GXDV�MDQHODV�GH�UHFHSomR�DSyV�UHDOL]DU�XPD�WUDQVPLVVmR��3RUpP��DGLFLRQDOPHQWH��

RV�GLVSRVLWLYRV�FODVVH�%�DEUHP�MDQHODV�GH�UHFHSomR�HP�WHPSRV�DJHQGDGRV��FRQILJXUDGRV�DWUDYpV�
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GH� PHQVDJHQV� EHDFRQ HPLWLGDV� SHOR� JDWHZD\�� 2V� EHDFRQV WDPEpP� VmR� UHVSRQViYHLV� SHOR�

VLQFURQLVPR�HQWUH�RV�GLVSRVLWLYRV�WHUPLQDLV�H�RV�GLVSRVLWLYRV�JDWHZD\��

1RV� GLVSRVLWLYRV� FODVVH� &�� RV� GLVSRVLWLYRV� WHUPLQDLV� HVWmR� VHPSUH� GLVSRQtYHLV� SDUD�

UHFHSomR�GH�PHQVDJHQV��%25�HW�DO���������

3DUD�2UWL]���������XPD�YH]�TXH�p�QHFHVViULR�FRQVXPLU�HQHUJLD�SDUD�UHDOL]DU�D�UHFHSomR�

GH�PHQVDJHQV��DV�FODVVHV�GH�RSHUDomR�VH�GLIHUHQFLDP�QmR�Vy�SHOR�FDUiWHU�GD�ELGLUHFLRQDOLGDGH�

GD�FRPXQLFDomR��PDV�WDPEpP�SHOR�FRQVXPR�GH�HQHUJLD��$�RSHUDomR�GH�PRGR�FODVVH $��SRU�

H[HPSOR�� SRGH� VHUYLU� D� GLVSRVLWLYRV� TXH� VHMDP� VHQVRUHV� H� FXMR� WUiIHJR� GH� GDGRV� VHMD�

SUHGRPLQDQWHPHQWH�D�HQWUHJD�GH�GDGRV�FROHWDGRV�DR�JDWHZD\��FRP�R�PHQRU�FXVWR�GH�HQHUJLD��

8P�H[HPSOR�GH�DSOLFDomR�SDUD�RSHUDomR�H�FODVVH�%�p�HP�GLVSRVLWLYRV�TXH�VHMDP�VHQVRUHV�H�

DWXDGRUHV�TXH�� D� LQWHUYDORV� UHJXODUHV�� UHFHEDP�RUGHQV�GH� DWXDomR�� FRP�XP�FXVWR� HQHUJpWLFR�

LQWHUPHGLiULR��2�PRGR�GH�RSHUDomR�FODVVH�&��SRU�RXWUR�ODGR��VHUYH�SDUD�VHQVRUHV�H�DWXDGRUHV�

TXH�SRVVDP�UHFHEHU�RUGHQV�GH�DWXDomR�D�TXDOTXHU�PRPHQWR��D�XP FXVWR�PDLRU�GH�HQHUJLD�

$�WpFQLFD�GH�PRGXODomR�GR�VLQDO�GH�UiGLR�XWLOL]DGD�SHOR�/R5D�p�R�HVSDOKDPHQWR�HVSHFWUDO�

�6(07(&+�&25325$7,21���������1HVWD�WpFQLFD��R�VLQDO�RULJLQDO�p�HVSDOKDGR�QR�FDPSR�GD�

IUHTXrQFLD�� DXPHQWDQGR� D� UREXVWH]� GR� VLQDO� D� LQWHUIHUrQFLDV� H[WHUQDV�� 1D� HVSHFLILFDomR� GR�

/R5D�� R� HVSDOKDPHQWR� HVSHFWUDO� HVWi� UHODFLRQDGR� D� XP� SDUkPHWUR� GHQRPLQDGR� IDWRU� GH�

HVSDOKDPHQWR� �6SUHDGLQJ� )DFWRU ± 6)��� 2� /R5D� SRGH� VHU� FRQILJXUDGR� FRP� VHLV� YDORUHV�

GLIHUHQWHV�SDUD�R�6)��6)���6)���6)���6)����6)���H�6)�����/25$�$//,$1&(�������� 3DUD�

IDWRU�GH�HVSDOKDPHQWR�H[LVWH�XP�FRPSURPLVVR�HQWUH�D�UREXVWH]�GD�PRGXODomR�D�LQWHUIHUrQFLDV�

H�D�WD[D�GH�WUDQVPLVVmR�GH�ELWV��3RU�XP�ODGR��R�DXPHQWR�GD�WD[D�GH�WUDQVPLVVmR�DXPHQWD�D�YD]mR�

GD�FRPXQLFDomR��(P�FRQWUDSDUWLGD� D�SHUGD�GH�UREXVWH]�D�LQWHUIHUrQFLDV�SRGH�LQGX]LU�D�SHUGDV�

GH�PHQVDJHQV��UHGX]LQGR�D�YD]mR��257,=�������� 8P�PDLRU�6)�DXPHQWD�D�VHQVLELOLGDGH�GR�

OLPLDU�GH� UHFHSomR�HP� WHUPRV�GH�SRWrQFLD��SRUpP��DXPHQWD�R� WHPSR�GH�SURSDJDomR�QR�DU�H�

GLPLQXL�D�WD[D�GH�WUDQVPLVVmR�GR�HQODFH��5D]D�HW�DO���������

3DUD�%RU�HW�DO���������D�FDPDGD�ItVLFD�GD�WHFQRORJLD�/R5D�PRGXOD�VLQDLV�HP�VXE�EDQGD�

GH�UiGLR�GH�IDL[D�GH�IUHTXrQFLDV�QmR�OLFHQFLDGDV�,60��,QGXVWULDO��6FLHQWLILF�DQG�0HGLFDO� QD�

RUGHP�GRV�0+]��8QLmR�(XURSHLD������0+]�H ����0+]��(VWDGRV�8QLGRV�GD�$PpULFD������0+]�

H�����0+]���3DUD�R�%UDVLO��GH�DFRUGR�FRP�D�$QDWHO��$JHQFLD�1DFLRQDO�GH�7HOHFRPXQLFDo}HV���

D�IDL[D�GH�IUHTXrQFLD�UHJXODPHQWDGD�SDUD�,60�p�HQWUH�����0+]�H�����0+]��$�FDPDGD�ItVLFD�

GR� /R5D� XVD� FRUUHomR� GH� HUURV� )(& �)RUZDUG� (UURU� &RUUHFWLRQ� TXH� p XPD� WpFQLFD� GH�

PRGXODomR�GH�HVSDOKDPHQWR�HVSHFWUDO�SURSULHWiULD��XPD�YDULDQWH�GR�HVSHOKDPHQWR�HVSHFWUDO�SRU�
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FKLUS &66��&KLUS�6SUHDG�6SHFWUXP���TXH�XVD�XP�SXOVR�SDUD�ID]HU�D�YDUUHGXUD�GDV�IUHTXrQFLDV��

D�ILP�GH�H[SDQGLU�R�VLQDO�HVSHFWUDO��/25$�$//,$1&(��������

������ 3DUkPHWURV�GH�&RQILJXUDomR�GR�/R5D

2�FRQVXPR�GH�HQHUJLD��D�IDL[D�GH�WUDQVPLVVmR�H�D�UHVLVWrQFLD�D�LQWHUIHUrQFLDV�GR�UXtGR�

SRGHP�VHU�GHWHUPLQDGRV D�SDUWLU�GH�TXDWUR�SDUkPHWURV�GH�FRQILJXUDomR�GD�FDPDGD� ItVLFD�GR�

/R5D��D�IUHTXrQFLD�GD�SRUWDGRUD��D�ODUJXUD�GH�EDQGD��D�WD[D�GH�FyGLJR�&5��&RGH�5DWH��H�R�IDWRU

GH� HVSHOKDPHQWR� 6)�� TXH� GHILQH� R� HVSDOKDPHQWR� HVSHFWUDO� �6(07(&+� &25325$7,21��

������

$� IUHTXrQFLD� GD� SRUWDGRUD� p� GHILQLGD� GH� DFRUGR FRP D� UHJLmR� GH� RSHUDomR� GRV�

HTXLSDPHQWRV�� $VVLP� VHQGR�� HVVH� SDUkPHWUR� QmR� p�� HP� JHUDO�� DMXVWiYHO� GH� DFRUGR� FRP�

DSOLFDo}HV��

$�%:��%DQG�:LGWK��ODUJXUD�GH�EDQGD��SRU�VXD�YH]��SRVVXL�QRYH�ODUJXUDV�SURJUDPiYHLV��

����.+]�������.+]�������.+]�������.+]��������.+]�������.+]�������.+]������.+]�H�����

.+]� QDV� HVSHFLILFDo}HV� JHUDLV� GR� /R5D�� $� ODUJXUD� GH� EDQGD� FRP� PDLRU� FDSDFLGDGH� GH�

WUDQVPLVVmR�GH�GDGRV�p�D�GH�����.+]��$VVLP�VHQGR��HVWH�WUDEDOKR�FRQVLGHUD�DSHQDV�D�PDLRU�

ODUJXUD�GH�EDQGD������.+]�

$�WD[D�GH�FyGLJR��&5��p�UHODFLRQDGD�FRP�D�WpFQLFD�GH�)(&��$�&5�GHILQH�TXDQWRV�ELWV�

VmR�XWLOL]DGRV�SDUD�FDXVDU�UHGXQGkQFLD�QD�PHQVDJHP��D�ILP�GH�UHDOL]DU�D�UHFXSHUDomR�GH�HUURV��

$�&5�GHILQH�D�WD[D�GH�FRGLILFDomR�7F��6(07(&+�&25325$7,21��������FRPR p�PRVWUDGR�

QD�(TXDomR�����

ܶܿ ൌ
ସ

ସା஼ோᇱ
��FRPܴܥ� א ሼͳǡ ʹǡ ͵ǡ Ͷሽ� �����

&RPR�H[HPSOR�GR�XVR�GD�(TXDomR������SDUD�XP�&5�LJXDO�D�� WHUHPRV�XP�7F�HTXLYDOHQWH�

D�����RX�XPD�FRGLILFDomR�GH�������/RJR�D�LQIRUPDomR�VHUi�HQYLDGD�GH�IRUPD�GXSOLFDGD�

e GHILQLGD�XPD� WD[D�GH� WUDQVPLVVmR�5E� WHyULFD�� HP�IXQomR�GR� IDWRU�GH�HVSHOKDPHQWR�

FRPR�

ܴܾ ൌ ܨܵ ቀ
்௖Ǥ஻ௐ

ଶೄಷ
ቁ��FRP�ܵܨ א ሼ͹ǡ ͺǡ ͻǡ ͳͲǡ ͳͳǡ ͳʹሽ� �����

$WUDYpV� GDV� HTXDo}HV� DFLPD� p� SRVVtYHO� FRQVWUXLU� R 4XDGUR ��� TXH� H[LEH� RV� YDORUHV�

WHyULFRV�GH�WD[D�GH�WUDQVPLVVmR�GH�GLIHUHQWHV�IDWRUHV�GH�HVSHOKDPHQWRV��SDUD�XP�&5�GH�����H�

XPD�ODUJXUD�GH�EDQGD�GH�����.+]�
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4XDGUR ���9DORUHV�WHyULFRV�GH�WD[D�GH�WUDQVPLVVmR�HP�IXQomR�GR�6)�
)DWRU�GH�HVSHOKDPHQWR 7D[D�GH�WUDQVPLVVmR�WHyULFD��ELWV�V�

6)� �����
6)� ����
6)� ����
6)�� ����
6)�� ����
6)�� ���

)RQWH��$XWRU��������

���� 5DGLR�0RELOH

(P�WHOHFRPXQLFDo}HV��p�FRPXP�R�XVR�GH�VRIWZDUHV TXH�SRVVLELOLWDP�D�VLPXODomR�GH�

VLVWHPDV�FRPSOH[RV��IDFLOLWDQGR�VXD�RUJDQL]DomR�H�LPSOHPHQWDomR��3DUD�VLPXODomR�GH�HQODFHV�

SRQWR�D�SRQWR��R�VRIWZDUH�5DGLR�0RELOH���5$',2�02%,/(��������p�PXLWR�XWLOL]DGR�SDUD�ILQV�

DFDGrPLFRV� H� DWp� PHVPR� SURILVVLRQDLV�� SRVVXLQGR� XPD� DPSOD� JDPD� GH� UHFXUVRV� H�

IXQFLRQDOLGDGHV��(P�7UDQGDILU���������GHPRQVWUD�VH�R�XVR�GR�VRIWZDUH SDUD�D�DQiOLVH�GH�XPD�

UHGH�S~EOLFD�GH�LQWHUQHW�:L�IL��e�LPSRUWDQWH�DFUHVFHQWDU�TXH�R�VRIWZDUH 5DGLR�0RELOH��OHYD�HP�

FRQWD� D� WRSRJUDILD�GD� UHJLmR�� LQFOXLQGR�DOJXQV� DVSHFWRV�PRUIROyJLFRV�� IDWRU� LPSRUWDQWH�SDUD�

SURMHWRV�PDLV�UHDOLVWDV��5,%(,52���������$�)LJXUD�� PRVWUD�XPD�WHOD�LQLFLDO�GR�VRIWZDUH�5DGLR�

0RELOH��FRP�RV�UHFXUVRV�GH�DQiOLVH�GH�YLDELOLGDGH�GH�HQODFHV�HP�UHGHV�GH�WHOHFRPXQLFDo}HV��

&RP� R� 5DGLR� 0RELOH�� p� SRVVtYHO� SURMHWDU� VLVWHPDV� GH� WHOHFRPXQLFDo}HV� H� YHULILFDU� R�

GHVHPSHQKR�GH�VLVWHPDV�GH�UiGLRV�LQFOXLQGR�LQIRUPDo}HV�VREUH�D�WRSRJUDILD�GR�WHUUHQR��WLSR�GH�

UHOHYR��FRQGLo}HV�GH�SURSDJDomR��HQWUH�GLYHUVDV�IXQFLRQDOLGDGHV�



Ϯϭ

)LJXUD�����7HOD�LQLFLDO�GR�5DGLR�0RELOH FRP�D�GHPRQVWUDomR�GD�IHUUDPHQWD�GH�DQiOLVH�GH�HQODFH�UiGLRV�

)RQWH��6RIWZDUH�5DGLR�0RELOH���������
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�� 5(68/7$'26�(�',6&866®(6

(VWH� FDStWXOR� WHP� SRU� ILQDOLGDGH� DSUHVHQWDU� RV� UHVXOWDGRV� REWLGRV� FRP� D� VLPXODomR�

UHDOL]DGD�EHP�FRPR�D�PRQWDJHP�GR�VLVWHPD�ItVLFR�SDUD�UHDOL]DomR�GRV�WHVWHV�SUiWLFRV��$OpP�

GLVVR��p�PRVWUDGR�R�GHVHQYROYLPHQWR�GH�XP�VRIWZDUH SDUD�DQiOLVH�GRV�WHVWHV��3RU�ILP� DSUHVHQWD�

VH�XP�VLVWHPD�GHVHQYROYLGR�SDUD� DFRPSDQKDPHQWR�GH� URWD� H�SRVLomR�GR�{QLEXV� HVFRODU� HP�

WHPSR�UHDO�

����6LPXODomR�IHLWD�QR�5DGLR�0RELOH
$WUDYpV�GR�VHWRU�GH�WUDQVSRUWHV�GD�8)(56$�IRUDP REWLGRV RV�SRQWRV�GH�SDUDGDV�TXH�R�

{QLEXV�ID]�TXDQGR�UHDOL]D�D�URWD��1R 4XDGUR ��p�SRVVtYHO�YLVXDOL]DU�WRGRV�RV�SRQWRV�GH�SDUDGDV�

EHP�FRPR�R�WHUPR�GHVLJQDGR�D�FDGD�SRQWR�TXH�VHUi�FRORFDGR�QR�5DGLR�0RELOH��$�XWLOL]DomR�

GHVVH�WHUPR�YLDELOL]D�XP�QRPH�PDLV�VLPSOHV�D ILP�GH�LGHQWLILFDomR�QD�VLPXODomR�

4XDGUR ���4XDGUR FRP�RV�SRQWRV�GH�SDUDGD�GR�{QLEXV�
3DUDGDV�2ILFLDLV 7HUPR�8VDGR

8)(56$ 3DUDGD��
7UHYR�GR�$OWR�6mR�*HUDOGR 3DUDGD��
$WDFDGLVWD�5LR�*UDQGH 3DUDGD��
5HVWDXUDQWH�3RSXODU 3DUDGD��
3RVWR�6HJXQGR�0HOR 3DUDGD��

(QWUDGD�GD�5XD�+HPHWpULR 3DUDGD��
,JUHMD�0LQLVWpULR�&DVD 3DUDGD��
0HUFDQWLO�3DXIHUUHQVH 3DUDGD��

'12&6 3DUDGD��
,JUHMD�8QLYHUVDO 3DUDGD���
3RVWR�&DULRFD 3DUDGD���
3RVWR�%ROLYHO 3DUDGD���
3RVWR�3ODQDOWR 3DUDGD���
3RVWR�GH�6D~GH 3DUDGD���

)RQWH��$XWRU��������

2V� SRQWRV� GH� SDUDGDV� VmR� QRPHV� GH� OXJDUHV� GH� UHIHUrQFLD� GH� IRUPD� D� IDFLOLWDU� R�

HQWHQGLPHQWR�GRV�XVXiULRV��$WUDYpV�GLVVR�IRL�SRVVtYHO�REWHU�D�ORFDOL]DomR��ODWLWXGH�H�ORQJLWXGH��

GRV�SRQWRV�DILP�GH�SURFHGHU FRP�D�VLPXODomR��1D�)LJXUD�� YLVXDOL]D�VH�RV�SRQWRV�GH�SDUDGDV�

SORWDGR�FRPR�DQWHQDV��Mi�TXH�HVWD�VLPXODomR�EXVFD�LGHQWLILFDU�VH�R�VLQDO�WUDQVPLWLGR�SHOR�{QLEXV�

HP� FDGD� SRQWR� FKHJDULD� DR� UHFHSWRU� SUHVHQWH� QR�&DPSXV� GD�8)(56$��(VWD� DERUGDJHP� IRL�

XWLOL]DGD�GHYLGR�D�VLPXODomR��YLD�5DGLR�0RELOH��VHU�UHDOL]DGD�DSHQDV�SRQWR�D�SRQWR��2V�SRQWRV�

GH�SDUDGDV�VmR�RV�PDLV�LPSRUWDQWHV��SRLV�HP�XP�SLRU�FDVR�R�XVXiULR�SRGHULD�LGHQWLILFDU��SHOR�

PHQRV��HP�TXDO�SRQWR�GH�SDUDGD�R�{QLEXV�HVWDULD� (P�XP�PHOKRU�FDVR�VHULD�SRVVtYHO�LGHQWLILFDU�

TXDO�D�ORFDOL]DomR�H[DWD�GR�{QLEXV�



Ϯϯ

)LJXUD����3RQWRV�GH�SDUDGDV�GR�{QLEXV�QR�5DGLR�0RELOH�

)RQWH��$XWRU��������

3RVWHULRUPHQWH� SURFHGHX�VH�FRP�D� FDUDFWHUL]DomR�GD�DQWHQD��QD�TXDO� IRL�GHILQLGD�QR�

5DGLR�0RELOH FRPR�YHUWLFDO��RPQLGLUHFLRQDO��FRP�IUHTXrQFLD�GH�RSHUDomR GH�����0+]��JDQKR�

GH������G%L��H�DOWXUD�GH���PHWURV�SDUD�R�WUDQVPLVVRU��{QLEXV��H���PHWURV�SDUD�R�UHFHSWRU��(VWD�

GLIHUHQoD�GH�DOWXUD�HQWUH�RV�PyGXORV�WUDQVPLVVRU�H�UHFHSWRU�p�H[SOLFDGR�GHYLGR�R�{QLEXV�SRVVXLU�

XPD�DOWXUD�GH���PHWURV�� ORJR�D� DQWHQD�GR�PRGXOR� WUDQVPLVVRU� ILFDULD� DFRSODGD� HP�FLPD�GR�

{QLEXV��-i�D�DOWXUD�GD�DQWHQD�GR�PRGXOR�UHFHSWRU��ILFDULD�HP�FLPD�GR�SUpGLR�GH�FDL[DV�G¶iJXD��

TXH�SRVVXL�DOWXUD�GH���PHWURV�

1D�VLPXODomR�IRL�FRQILJXUDGR�D�FRPXQLFDomR�VHP�ILR�/R5D��QD�IUHTXrQFLD�GH�����0+]��

FRP�SRWrQFLD�GH�WUDQVPLVVmR�GH����G%P�H�UHFHSomR�GH������G%P��,167,7872�1(:721�&�

%5$*$���������'HYLGR�DV�OLJDo}HV�HQWUH�RV�PyGXORV�H�DV�DQWHQDV�IRL�FRQVLGHUDGR�XPD�SHUGD�

GH���G%�QDV�FRQH[}HV�H�FDERV�

2�4XDGUR ��PRVWUD�R�UHVXOWDGR�VLPXODGR�GD SRWrQFLD�GR�VLQDO�UHFHELGR��VHQGR�VHPSUH�

XPD�FRPXQLFDomR� VLPSOH[�GR� WUDQVPLVVRU�SDUD�R� UHFHSWRU��$OpP�GLVVR� R�4XDGUR �� WDPEpP�

DSUHVHQWD�D�GLVWkQFLD��HP�OLQKD�UHWD��HQWUH�DV�DQWHQDV�H�R�kQJXOR�GH�HOHYDomR�



Ϯϰ

4XDGUR ���5HVXOWDGR�VLPXODGR GRV�HQODFHV�GH�FRPXQLFDomR�
3RQWR 3RWrQFLD�5HFHELGD��G%P� 'LVWkQFLD��.P� ÆQJXOR�GH�(OHYDomR��*UDXV�

3DUDGD�� ����� ���� �����
3DUDGD�� ���� ���� �����
3DUDGD�� ����� ��� �����
3DUDGD�� ������ ���� ����
3DUDGD�� ������ ���� �����
3DUDGD�� ������ ���� �����
3DUDGD�� ����� ���� �����
3DUDGD�� ������ ���� �����
3DUDGD�� ������ ���� �����
3DUDGD��� ���� ���� ����
3DUDGD��� ������ ���� �����
3DUDGD��� ������ ���� �����
3DUDGD��� ����� ��� �����
3DUDGD��� ����� ���� �����

)RQWH��$XWRU��������

$QDOLVDQGR�R�4XDGUR ���YHULILFD�VH�TXH�D�PDLRU�GLVWkQFLD�HQWUH�DV�DQWHQDV�p�GH������.P��

HQWUH�D�3DUDGD����H�R�UHFHSWRU��$SHVDU�GHVWH�HQODFH�SRVVXLU�D�PDLRU�GLVWkQFLD�HOH�QmR�DSUHVHQWD

D�PHQRU�SRWrQFLD�UHFHELGD��SRLV� WDO�YDORU�GHSHQGH�GR�QtYHO�GR� WHUUHQR�HP TXH�R�HQODFH�HVWi�

SUHVHQWH�

1RWD�VH�WDPEpP�QR�4XDGUR ��TXH�D�PHQRU�SRWrQFLD�GH�VLQDO�UHFHELGR�p�GH��������G%P��

VHQGR�HQWUH�D�3DUDGD����H�R�UHFHSWRU��(VVH�HQODFH��FRQIRUPH�p�YLVWR�QD�)LJXUD����DSUHVHQWD�XP�

REVWiFXOR�QDWXUDO�D�����PHWURV�GD�3DUDGD�����7DO�LPSHGLPHQWR�SRGH�VHU�FRQVLGHUDGR�XP�*XPH�

GH�)DFD�TXH�GLPLQXL�D�SRWrQFLD�GR�VLQDO�WUDQVPLWLGR� 2EVHUYD�VH�WDPEpP��QD�)LJXUD����TXH�DV�

]RQDV� GH� )UHVQHO� GD� SDUWH� VXSHULRU� QmR� VmR� REVWUXtGDV�� LVVR� HYLGHQFLD� TXH� SRGH� KDYHU�

FRPXQLFDomR�

)LJXUD����3HUILO�GH�HQODFH�HQWUH�D�3DUDGD����H�R�UHFHSWRU�

)RQWH��$XWRU��������

&RQIRUPH� p� REVHUYDGR� QD� )LJXUD� ��� R� SHUILO� GH� HQODFH� FRQWHPSOD� DSHQDV� IRUPDo}HV�

JHROyJLFDV�DWUDYpV�GR�SHUILO�GH�WHUUHQR��6HQGR�TXH�HVWD�VLPXODomR�QmR�FDOFXOD�DWHQXDo}HV�GHYLGR�

D�FRQVWUXo}HV��ORJR�D�DWHQXDomR�GH�iUHD�XUEDQD�p�QXOD�SDUD�HVWD�VLPXODomR��
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'HVWD�IRUPD��p�SRVVtYHO�FRQFOXLU�TXH�D�LPSODQWDomR�GH�WDO�VLVWHPD�p�SRVVtYHO��Mi�TXH�D�

PHQRU�SRWrQFLD�UHFHELGD���������G%P��p�PDLRU�TXH�D�SRWrQFLD�PtQLPD�GH�UHFHSomR ������G%P��

GR�PRGXOR�/R5D�

����&DUDFWHUL]DomR�GR�6LVWHPD
2�VLVWHPD�ItVLFR�p�FRPSRVWR�GH�GRLV�PyGXORV��XP�WUDQVPLVVRU�H�XP�UHFHSWRU�FRP�DFHVVR�

j�LQWHUQHW��$PERV�RV�PyGXORV�SRVVXHP�XP�PLFURFRQWURODGRU�(63���OLJDGR�GLUHWDPHQWH�D�XP�

WUDQVUHFHSWRU�TXH�XWLOL]D�D�WHFQRORJLD�/R5D H�D�XPD�DQWHQD��FRQIRUPH�DSUHVHQWDGR QD�VHomR�����

1D�)LJXUD�� HQFRQWUD�VH�R�PyGXOR�WUDQVPLVVRU��TXH�IRL�DFRPRGDGR�HP�XPD�FDL[D�DILP�

GH� SURWHJr�OR�� 7DO� VLVWHPD� GHYH� SRVVXLU� XPD� SURWHomR�� SRLV� R� PDO� WHPSR� SRGH GDQLILFDU�

VHULDPHQWH�DV�SDUWHV�SUHVHQWHV��-i�D DQWHQD�SRGH�ILFDU�QD�SDUWH�H[WHUQD�QmR�VRIUHQGR�JUDQGHV�

GDQRV�SHOD�DomR�GR�WHPSR�

)LJXUD����0yGXOR�7UDQVPLVVRU�

)RQWH��$XWRU��������
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2EVHUYD�VH�QD�)LJXUD�� R�(63���H R UiGLR�/R5D�LQWHJUDGR�HP�XPD�SODFD�GH�FLUFXLWR�GD�

FRU�EUDQFD��TXH�SRVVXL�XP�SHTXHQR�YLVRU�SRGHQGR�IDFLOLWDU�D�GHWHFomR�GH�HUURV��/LJDGR�SRU�ILRV�

DR�(63���HQFRQWUD�VH�R�*36�9.����8�*�/)�TXH�IRUQHFH�D�SRVLomR��ODWLWXGH�H�ORQJLWXGH��D�

FDGD�VHJXQGR��/LJDGR�D�SODFD�WDPEpP�HVWi�D�DQWHQD�$3������HP�TXH�QR�4XDGUR ��p�SRVVtYHO�

YLVXDOL]DU� VXDV� FDUDFWHUtVWLFDV�� &RQIRUPH� VHUi� YLVWR� QR� 4XDGUR DEDL[R�� WDO� DQWHQD� p� ILHO� D�

VLPXODomR�GHVFULWD QD�VHomR�DQWHULRU��Mi�TXH�VHX JDQKR�WDPEpP�IRL�FRQWDELOL]DGR�

4XDGUR ���&DUDFWHUtVWLFDV�GD�DQWHQD�$3�����
&DUDFWHUtVWLFD 9DORU
)UHTXrQFLD ����0+]
3RWrQFLD ����:DWWV

,PSHGkQFLD ���2KPV
*DQKR �����G%L

&RPSULPHQWR ����GH�RQGD
3HVR ���JUDPDV
)RQWH��$XWRU��������

$SyV�D�PRQWDJHP�GR�PyGXOR�WUDQVPLVVRU�SURFHGHX�VH FRP�D�SURJUDPDomR�GR�(63���

HP�OLQJXDJHP�&����7DO�FyGLJR�LQLFLD�XPD�UHSHWLomR�REWHQGR D�ODWLWXGH��ORQJLWXGH�H�Q~PHUR�GH�

VDWpOLWHV�DV�TXDLV R�*36�HVWi�FRQHFWDGR��3RVWHULRUPHQWH� DV�LQIRUPDo}HV��ODWLWXGH�H�ORQJLWXGH��

VmR�HQYLDGDV�DWUDYpV�GR�/R5D�H�HP�VHJXLGD�DV�LQIRUPDo}HV�HQYLDGDV�VmR�H[LELGDV�QR�SHTXHQR�

GLVSOD\ SUHVHQWH� QD� SODFD�� 2� FyGLJR� HVFULWR� XVRX� ������� E\WHV ������ GH� HVSDoR� GH�

DUPD]HQDPHQWR� SDUD� SURJUDPDV�� VHQGR� TXH� R�Pi[LPR� p� GH� �������� E\WHV�� -i� DV� YDULiYHLV�

JOREDLV�XVDUDP�������E\WHV �����GH�PHPyULD�GLQkPLFD��GHL[DQGR��������E\WHV SDUD�YDULiYHLV�

ORFDLV��VHQGR�R�Pi[LPR�GH��������E\WHV�

2�PyGXOR�WUDQVPLVVRU�SRGH�VHU�DOLPHQWDGR�SRU�XPD�WHQVmR�GH���9ROWV H�XPD�FRUUHQWH�GH�

����$PSHUHV� 7DO�PyGXOR�IRL�SHQVDGR�HP�VHU�DFRSODGR�DR�{QLEXV�H�SRU�PHLR�GH�XP�DGDSWDGRU��

GH����9ROWV SDUD���9ROWV��Mi�TXH�R�{QLEXV�IRUQHFH�DSHQDV�DOLPHQWDomR�GH����9ROWV�

1D�)LJXUD�� HQFRQWUD�VH�R�PyGXOR�UHFHSWRU��TXH�WDPEpP�IRL�DFRPRGDGR�HP�XPD�FDL[D�

SDUD� SURWHomR�� 6HPHOKDQWH� DR� WUDQVPLVVRU� HVWH� PRGXOR� SRVVXL� D� SHTXHQD� GLIHUHQoD� GH� QmR�

SRVVXLU� R�*36�� SRLV� WDO�PRGXOR� VHUi� UHVSRQViYHO� SRU� UHFHEHU� D� ORFDOL]DomR� GR� WUDQVPLVVRU��

7DPEpP�OLJDQGR�D�RXWUD�DQWHQD�$3�����VHQGR�ILHO�j VLPXODomR�GD�VHomR�����
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)LJXUD����0yGXOR�5HFHSWRU�

)RQWH��$XWRU��������

6HPHOKDQWH�DR�WUDQVPLVVRU�HVVH�PyGXOR�IRL�SURJUDPDGR�XVDQGR�D�OLQJXDJHP�&����PDV�

FRP�IXQFLRQDOLGDGHV�GLIHUHQWHV��(VWH�GHYH�VHU�FDSD]�GH� UHFHEHU�DV� LQIRUPDo}HV�DGYLQGDV�GR�

WUDQVPLVVRU�� ODWLWXGH� H� ORQJLWXGH�� H� HQYLi�ODV� YLD� 86%� MXQWDPHQWH� FRP� R� 566,� �SRWrQFLD�

UHFHELGD��H�R�615��UHODomR�VLQDO�UXtGR���$V�LQIRUPDo}HV�WDPEpP�VmR�H[LELGDV�QR�YLVRU�D�ILP�GH�

IDFLOLWDU� D� LGHQWLILFDomR� GH� HUURV�� 2� FyGLJR� HVFULWR� XVRX� ������� E\WHV� ������ GH� HVSDoR� GH�

DUPD]HQDPHQWR� SDUD� SURJUDPDV�� VHQGR� TXH� R�Pi[LPR� p� GH� �������� E\WHV�� -i� DV� YDULiYHLV�

JOREDLV�XVDUDP�������E\WHV������GH�PHPyULD�GLQkPLFD��GHL[DQGR��������E\WHV�SDUD�YDULiYHLV�

ORFDLV��VHQGR�R�Pi[LPR�GH��������E\WHV�
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2�PyGXOR�UHFHSWRU�p�DOLPHQWDGR�SRU�XPD�SRUWD�86%�GR�FRPSXWDGRU�TXH�UHFHEHUi�DV�

LQIRUPDo}HV�GH�ODWLWXGH��ORQJLWXGH��566,�H�615�

����5HDOL]DomR�H�$QiOLVH�GH�7HVWHV
$ILP�GH�DYDOLDU�GH�IRUPD�SUiWLFD�R�VLVWHPD��IRL�GHVHQYROYLGR�XP�VRIWZDUH�XWLOL]DQGR�D�

OLQJXDJHP�-DYD6FULSW��7DO�VRIWZDUH�p�FDSD]�GH�SORWDU�XP�SRQWR��GH�FRU�D]XO��QR�PDSD�GH�FDGD�

SRVLomR�UHFHELGD�SHOR�UHFHSWRU��3DUD�LVVR�R�VRIWZDUH GLYLGLX�VH�HP���HWDSDV�

$�SULPHLUD�HWDSD�FRQVLVWH�HP�DGTXLULU�RV�GDGRV�H�VDOYDU�GH�IRUPD�TXH�VHMDP�UHFXSHUDGRV�

PDLV� WDUGH�� 3DUD� REWHQomR� R� VRIWZDUH GHYH� VH� FRQHFWDU� D� SRUWD� VHULDO� HP� TXH� R� (3��� HVWi�

FRQHFWDGR�H�UHFHEHU�DV�LQIRUPDo}HV�DGYLQGDV�GR�PRGXOR�UHFHSWRU��ODWLWXGH��ORQJLWXGH��566,�H�

615��3RVWHULRU� D� FDGD�XPD�GHVVD� LQIRUPDo}HV� UHFHELGDV�GHYH�VH�SURFHGHU� FRP�R�DFHVVR� DR�

)LUHEDVH��EDQFR�GH�GDGRV�HP�WHPSR�UHDO� DILP�GH�VDOYDU�HVVDV�LQIRUPDo}HV�HP�XPD�FROHomR��$�

FDGD�LQIRUPDomR�HQYLDGD�DR�)LUHEDVH�p�DQH[DGR�D�KRUD�H�GDWD�GR�HQYLR�H�R�SUySULR�EDQFR�FULD�

XP�,'�DXWRPiWLFR�SDUD�DTXHOD�LQIRUPDomR�TXH�SDVVDUi�D�VHU�FKDPDGD�GH�GRFXPHQWR��1D�)LJXUD

� p�SRVVtYHO�REVHUYDU�FRPR�RV�GDGRV�VmR�RUJDQL]DGRV�QR�EDQFR�

)LJXUD����,QIRUPDo}HV�QR�)LUHEDVH�

)RQWH��$XWRU��������

$�VHJXQGD�HWDSD�FRQVLVWH�HP�PRVWUDU�R�PDSD�GD�FLGDGH�GH�3DX�GRV�)HUURV�H SORWDU��HP�

SRQWRV� D]XLV�� D� ORFDOL]DomR� TXH� IRL� HQYLDGD�� $ ILP� GH� IDFLOLWDU� R� HQWHQGLPHQWR� IRL� SORWDGR�

WDPEpP�D�SRVLomR�GH�FDGD�XPD�GDV�SDUDGDV�FRP�VHXV�QRPHV�RILFLDLV�DEUHYLDGRV��2V�GDGRV�VHUmR�

REWLGRV�DWUDYpV�GR�)LUHEDVH��2XWUD�IXQFLRQDOLGDGH�LPSOHPHQWDGD�QHVWD�HWDSD�p�TXH�DR�FOLFDU�HP�

XP�SRQWR�D]XO�GR�PDSD��GHYH�VH�H[LELU�R�566,�H�615�GDTXHOH�VLQDO�

2V�WHVWHV�IRUDP�UHDOL]DGRV�QD�FLGDGH�GH�3DX�GRV�)HUURV�± 51��QR�TXDO�R�UHFHSWRU�ILFRX�

SRVLFLRQDGR�HP�FLPD�GR�SUpGLR�GD�FDL[D�G¶iJXD�GD�8)(56$�H�R�WUDQVPLVVRU�SRVLFLRQDGR�HP�

FLPD�GH� XP� FDUUR� SRSXODU� TXH� UHDOL]DUi� R�PHVPR�SHUFXUVR�GR� {QLEXV�� ([LVWH� XPD�SHTXHQD�
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GLIHUHQoD�GH�DOWXUD�HQWUH�R�FDUUR�H�R�{QLEXV��PDV�WDO�GLIHUHQoD�GHYH�DIHWDU�GH�IRUPD�QHJDWLYD�QD�

FRPXQLFDomR��/RJR�VH�R�WUDQVPLVVRU�IRVVH�DFRSODGR�DR�{QLEXV�RV�UHVXOWDGRV�VHULDP�LJXDLV�RX�

PHOKRUHV��2�XVR�GR�FDUUR�DR LQYpV�GR�{QLEXV�p�MXVWLILFDGR�GHYLGR�R�WUDQVSRUWH�GRV�DOXQRV�VHU�

IHLWR�SRU�XPD�HPSUHVD�WHUFHLUL]DGD�

2�PyGXOR�UHFHSWRU�HVWi�OLJDGR�D�XP�FRPSXWDGRU�FRP�R�DFHVVR�j�LQWHUQHW�TXH�UHDOL]DUi�D�

SULPHLUD�HWDSD�GR�VRIWZDUH GH�WHVWH��/RJR� DV�LQIRUPDo}HV�UHFHELGDV�Mi�ILFDUmR�GLVSRQtYHLV��QR�

EDQFR�GH�GDGRV��SDUD�FRQVXOWDV�

2�FDUUR��QR�TXDO�R�PyGXOR�WUDQVPLVVRU�HVWi�DFRSODGR��UHDOL]RX�D�URWD�GR�{QLEXV�SRU�GXDV�

YH]HV��&RP�RV�GDGRV�Mi�FROHWDGRV�H�GLVSRQtYHLV�REWHYH�VH�D�)LJXUD���

)LJXUD����5HVXOWDGR�GR�WHVWH�SUiWLFR�

)RQWH��$XWRU��������

2�PDSD�PRVWUDGR�QD�)LJXUD���IRL�REWLGR�DWUDYpV�GR�2SHQ�6WUHHW�0DSV� XP�VHUYLoR�GH�

FyGLJR�DEHUWR�TXH�IXQFLRQD�VREUH�OLFHQoD�JUDWXLWD��23(1675((70$3��������

&DGD�SRQWR�D]XO�VLJQLILFD�XPD�ORFDOL]DomR�UHFHELGD��EHP�FRPR�FDGD�DOILQHWH�UHSUHVHQWD�

XP�SRQWR�GH�SDUDGD�FRP�VHX�UHVSHFWLYR�QRPH�DEUHYLDGR��1RWD�VH�TXH�GRV��� SRQWRV�GH�SDUDGDV��
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KRXYH� WUDQVPLVVmR� GH� GDGRV HP� ���� $OpP� GD� ORFDOL]DomR� R� 566,� H� D� 615� WDPEpP� IRUDP�

WUDQVPLWLGRV��SRVVLELOLWDQGR�D�FRQVWUXomR�GR�4XDGUR ���TXH�DSUHVHQWD RV�YDORUHV�SUiWLFRV�REWLGRV�

DWUDYpV�GR�WHVWH�EHP�FRPR�RV�YDORUHV�VLPXODGRV�REWLGRV�QR�4XDGUR ��

4XDGUR ���5HVXOWDGRV�GR�7HVWH�3UiWLFR

3RQWR
3RWrQFLD�5HFHELGD�
6LPXODGD��G%P�

3RWrQFLD�5HFHELGD�3UiWLFD�
�G%P� 615�3UiWLFD

3DUDGD�� ����� ��� �����
3DUDGD�� ���� ���� �����
3DUDGD�� ����� ���� ������
3DUDGD�� ������ 6HP�6LQDO 6HP�6LQDO
3DUDGD�� ������ 6HP�6LQDO 6HP�6LQDO
3DUDGD�� ������ 6HP�6LQDO 6HP�6LQDO
3DUDGD�� ����� ���� �����
3DUDGD�� ������ ���� �����
3DUDGD�� ������ ���� �����
3DUDGD��� ���� ���� ����
3DUDGD��� ������ ���� �����
3DUDGD��� ������ ���� ��
3DUDGD��� ����� ���� ��
3DUDGD��� ����� ���� �����

)RQWH��$XWRU��������

2EVHUYD�VH� QR�4XDGUR �� TXH� KRXYH� GLIHUHQoD� HQWUH� RV� YDORUHV� GH� SRWrQFLD� UHFHELGD�

VLPXODGD�H�SUiWLFD��7DO�GLIHUHQoD�p�GH�����HP�PpGLD��SDUD�RV�SRQWRV�RQGH�KRXYH�FRPXQLFDomR��

(YLGHQFLDQGR� TXH� QmR� KRXYH� PXLWD� GLIHUHQoD�� H[FHWR� SHORV� SRQWRV� RQGH� QmR� KRXYH�

FRPXQLFDomR�� HQWUH� RV� YDORUHV� SUiWLFRV� H� VLPXODGRV�� 2V� EDL[RV� YDORUHV� GH� 615� PRVWUDP�

WDPEpP�TXH� D� FRPXQLFDomR�QmR� p�PXLWR� ERD��2�XVR� GH� ELWV� GH� SDULGDGH� TXH� Mi� LQWHJUDP� D�

WHFQRORJLD�/R5D�� IDYRUHFH�D�GHFRGLILFDomR�GR�VLQDO� UHFHELGR��2XWUR� IDWRU�TXH�EHQHILFLD�HVWD�

FRPXQLFDomR�p�D�QHFHVVLGDGH�GH�XPD�EDL[D�YHORFLGDGH��FHUFD�GH�����ELWV SRU�VHJXQGR��SRLV�Vy�

VmR�WUDQVPLWLGRV�RV�YDORUHV�GH�ODWLWXGH�H�ORQJLWXGH�

e�REVHUYDGR��QD�)LJXUD�� FRPR�WDPEpP�QR�4XDGUR ���TXH�HP���SRQWRV�GH�SDUDGD�QmR�

KRXYH�FRPXQLFDomR�� VHQGR�HVWHV�D�SDUDGD�GR�5HVWDXUDQWH�3RSXODU��3RVWR�6HJXQGR�0HOR�H�D�

HQWUDGD�GD�5XD�+HPHWpULR�)HUQDQGHV��(VVHV�SRQWRV� VH� ORFDOL]DP�QR� FHQWUR�GD� FLGDGH��RQGH�

SRVVXHP�PXLWRV�HGLItFLRV�TXH�XPD�]RQD�GH�VRPEUD��$�VLPXODomR�QmR�OHYD�HP�FRQVLGHUDomR�D�

DWHQXDomR�JHUDGD�SRU�iUHDV�XUEDQDV�ORJR�D VLPXODomR�SRGHULD�QmR�VHU�ILHO�HP�DPELHQWHV�XUEDQRV�

FRP�JUDQGHV�HGLILFDo}HV��

'XUDQG�H�3RUWXJDO� ������� WDPEpP�REVHUYDUDP�HP�VHX� WUDEDOKR�TXH�D�SURSDJDomR�GH�

DPELHQWHV�XUEDQRV�VRIUH�JUDQGH�YDULDomR�GH�SRWrQFLD�GR�VLQDO�UHFHELGR��LVVR�VH�Gi�GHYLGR�DRV�
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YiULRV�EORTXHLRV�LPSRVWRV�SHOD�iUHD�XUEDQD��0HOOR��������GR�PHVPR�PRGR�GHVFUHYH�TXH�iUHDV�

XUEDQDV�DWXDP�YLJRURVDPHQWH�QD�SURSDJDomR�GR�VLQDO��SRLV�R�DWHQXD�IRUWHPHQWH�HP�FRPSDUDomR�

D�RXWURV�DPELHQWHV�

����2�6RIWZDUH�&DGr�ÐQLEXV
'HVHQYROYHX�VH� XWLOL]DQGR� D� OLQJXDJHP -DYD6FULSW�� XP� VRIWZDUH GHQRPLQDGR� &DGr�

ÐQLEXV��R�TXDO�VH�DVVHPHOKD�FRP�R�VRIWZDUH�GH�WHVWHV�GHVFULWR�QD�VHomR�DQWHULRU��(VWH�SRU�VXD�

YH]�PRVWUD�D�SRVLomR�GR�{QLEXV�HP�WHPSR�UHDO�EHP�FRPR�D�WUDMHWyULD�Mi�UHDOL]DGD�SHOR�{QLEXV�

QDTXHOD�URWD FRQIRUPH�p�PRVWUDGR�QD�)LJXUD����

)LJXUD�����3DJLQD�,QLFLDO�GR�&DGr�ÐQLEXV�

)RQWH��$XWRU��������

2EVHUYD�VH�QD�)LJXUD��� TXH�R�PDSD�FRQWpP�DV�SDUDGDV�FRP�VHXV�QRPHV�DEUHYLDGRV��

EHP�FRPR�XP�WUDoR�SUHWR�PHLR�WUDQVSDUHQWH�TXH�LQGLFD�D�WUDMHWyULD�Mi SHUFRUULGD�SHOR�{QLEXV�H�

SRU� ILP� R� tFRQH� GR� {QLEXV� DPDUHOR� TXH� LQGLFD� VXD� ~OWLPD� ORFDOL]DomR� FRQKHFLGD�� 2XWUD�

IXQFLRQDOLGDGH�SUHVHQWH�QR�VRIWZDUH TXH�FDVR�R�PRWRULVWD�DSHUWH�R�ERWmR�GLVSRQtYHO��HVWH�LQGLFD�

TXH�R�YHtFXOR�HVWi�FRP�FDUJD�Pi[LPD�QmR�DGPLWLQGR PDLV�LQJUHVVR�GH�DOXQRV�QR�{QLEXV��4XDQGR�

R�ERWmR�IRU�DFLRQDGR�R�tFRQH�TXH�UHSUHVHQWD�R�YHtFXOR�VRIUHUi�PRGLILFDomR��ILFDQGR�YHUPHOKR�

H�VHUi�LJXDO�DR�PRVWUDGR�QD�)LJXUD����
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)LJXUD�����ËFRQH�GH�ÐQLEXV�/RWDGR�

)RQWH��$XWRU��������

$�IXQFLRQDOLGDGH�GH�{QLEXV�ORWDGR�p�GH�IXQGDPHQWDO�LPSRUWkQFLD��Mi�TXH�QmR�Ki�DYLVRV�

GH�TXDQGR�R�YHtFXOR�HVWi�ORWDGR��ID]HQGR�PXLWDV�YH]HV�R�DOXQR�HVSHUDU�QR�SRQWR�GH�SDUDGD�VHP�

TXDOTXHU�FKDQFH�GH�HPEDUTXH�
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$�SDUWLU�GR�WHVWH�UHDOL]DGR�QHVVH�WUDEDOKR��IRL�SRVVtYHO�SHUFHEHU�TXH�D�WHFQRORJLD�/R5D�

p�EDVWDQWH�SURPLVVRUD�GHYLGR�DR�VHX�EDL[R�FXVWR�H�EDL[R�FRQVXPR�HQHUJpWLFR��6HQGR�LGHDO�SDUD�

VLVWHPD�TXH�SRVVXHP�UHVWULo}HV�HQHUJpWLFDV��FRPR�VLVWHPDV�D�EDWHULDV�

&RP� UHODomR� DR� WHVWH� UHDOL]DGR�� FRQVLGHUDQGR� RV� UHVXOWDGRV� REWLGRV� HP� DSHQDV� WUrV�

SRQWRV�GH�SDUDGDV�QmR�KRXYH�FRPXQLFDomR��,VVR�VH�GHX�GHYLGR�j�DOWD�GHQVLGDGH�GH�FRQVWUXo}HV�

HOHYDGDV�QR�FHQWUR�GD�FLGDGH��FRQWULEXLQGR�SDUD�IRUPDomR�GH�]RQDV�GH�VRPEUD��$SHVDU�GLVVR�

RV�RXWURV�RQ]H�SRQWRV�GH�SDUDGDV�FRQVHJXLUDP�HQYLDU�DV�LQIRUPDo}HV�UHIHUHQWHV�D�SRVLomR�

����7UDEDOKRV�)XWXURV
3DUD� WUDEDOKRV� IXWXURV�� VXJHUH�VH� D� WHQWDWLYD�GH� LQVWDODomR�GH� UHFHSWRUHV� HP�iUHDV�GH�

GLItFLO�RX�QHQKXPD�FRPXQLFDomR��QHVWH�FDVR�QR�FHQWUR�GD�FLGDGH��$VVLP�DV�]RQDV�GH�VRPEUD�

VHULDP� PLQLPL]DGDV� H� HVWD� iUHD� TXH� ILFRX� VHP� WUDQVPLVVmR� SDVVDULD� D� WUDQVPLWLU� GH� IRUPD�

GHVHMDGD�� $� HOHYDomR� GDV� DQWHQDV� UHFHSWRUHV� PHOKRUDULD� EDVWDQWH� D� SRVVLELOLGDGH� GH� YLVDGD�

GLUHWD��SURSRUFLRQDQGR�XPD�yWLPD�FRPXQLFDomR�H�SUHFDXomR�GH�SHUFD�GH�GDGRV�

2XWUR�SRQWR�LPSRUWDQWH�VHULD�D�DGLomR�GH�FULSWRJUDILD�GXUDQWH�D�WUDQVPLVVmR��GH�IRUPD�D�

WRUQDU VHJXUD�DV�LQIRUPDo}HV�HQYLDGDV��6HQGR�TXH�VRPHQWH�R�UHFHSWRU�VHULD�FDSD]�GH�GHFRGLILFDU�

WDO�LQIRUPDomR��SRLV D�WHFQRORJLD�/R5D�WUDQVPLWH�HP�%URDGFDVW��ORJR�TXDOTXHU�GLVSRVLWLYR�/R5D�

GHQWUR�GR�DOFDQFH�SRGHULD�GHFRGLILFDU�D�LQIRUPDomR�

)XQFLRQDOLGDGHV�SRGHULDP�VHU�DJUHJDGDV�DR�VRIWZDUH��WRUQDQGR�R�PDLV�LQWXLWLYR�H�FRP�

DOHUWDV�GH�UHJL}HV�HP�TXH�R�YHtFXOR�HVWi��&DPDGDV�GH�VHJXUDQoD�SRGHP�VHU�DGLFLRQDGDV�D�ILP�

GH� SHUPLWLU� R� DFHVVR� DSHQDV� SDUD� SHVVRDV� DXWRUL]DGDV�� QR� FDVR� RV� DOXQRV� H� IXQFLRQiULRV� GD�

8)(56$�
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