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UNIVERSIDADE FEDERAL DE UBERLÂNDIA
Coordenação do Programa de Pós-Graduação em Ensino de Ciências e Matemá�ca

Av. João Naves de Ávila, nº 2121, Bloco 1A, Sala 207 - Bairro Santa Mônica, Uberlândia-MG, CEP 38400-902
Telefone: (34) 3230-9419 - www.ppgecm.ufu.br - secretaria@ppgecm.ufu.br

  

ATA DE DEFESA - PÓS-GRADUAÇÃO

Programa de
Pós-Graduação
em:

em Ensino de Ciências e Matemá�ca

Defesa de: mestrado do PPGECM

Data: 19/02/2020 Hora de início: 9 horas Hora de
encerramento: 11 horas

Matrícula do
Discente: 11712ECM012

Nome do
Discente: Marcelo Melazzo Rodrigues 

Título do
Trabalho: Modelagem Matemá�ca da Voz, Trigonometria e Robó�ca: A�vidades Intera�vas

Área de
concentração: Ensino de Ciências e Matemá�ca

Linha de
pesquisa: Ensino e Aprendizagem em Ciências e Matemá�ca 

Projeto de
Pesquisa de
vinculação:

Modelagem de Fenômenos Biológicos através de Conjuntos Fuzzy do Tipo 2

Reuniu-se na Sala de Videoconferência do Bloco 3C, Campus Santa Mônica, da Universidade Federal de
Uberlândia, a Banca Examinadora, designada pelo Colegiado do Programa de Pós-graduação em Ensino
de Ciências e Matemá�ca em 19 de fevereiro de 2020, assim composta: Professores Doutores: Dr.
João Frederico da Costa Azevedo Meyer (IMECC-UNICAMP);  Dr. Arlindo José de Souza Junior (FAMAT-
UFU) e Dra. Rosana Sueli da Mo�a Jafelice (FAMAT-UFU), orientadora do candidato. Iniciando os
trabalhos a presidente da mesa, Dra. Rosana Sueli da Mo�a Jafelice, apresentou a Comissão Examinadora
e o candidato, agradeceu a presença do público, e concedeu ao Discente a palavra para a exposição do
seu trabalho. A duração da apresentação do Discente e o tempo de arguição e resposta foram conforme
as normas do Programa.

A seguir o senhor(a) presidente concedeu a palavra, pela ordem sucessivamente, aos(às)
examinadores(as), que passaram a arguir o(a) candidato(a). Ul�mada a arguição, que se desenvolveu
dentro dos termos regimentais, a Banca, em sessão secreta, atribuiu o resultado final, considerando o(a)
candidato(a):

Aprovado.

 

Esta defesa faz parte dos requisitos necessários à obtenção do �tulo de Mestre.

O competente diploma será expedido após cumprimento dos demais requisitos, conforme as normas do
Programa, a legislação per�nente e a regulamentação interna da UFU.

 

Nada mais havendo a tratar foram encerrados os trabalhos. Foi lavrada a presente ata que após lida e
achada conforme foi assinada pela Banca Examinadora.
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Documento assinado eletronicamente por Rosana Sueli da Mo�a Jafelice, Professor(a) do
Magistério Superior, em 19/02/2020, às 11:11, conforme horário oficial de Brasília, com fundamento
no art. 6º, § 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Arlindo José de Souza Junior, Professor(a) do Magistério
Superior, em 19/02/2020, às 11:12, conforme horário oficial de Brasília, com fundamento no art. 6º,
§ 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por João Frederico da Costa Azevedo Meyer, Usuário
Externo, em 19/02/2020, às 16:07, conforme horário oficial de Brasília, com fundamento no art. 6º, §
1º, do Decreto nº 8.539, de 8 de outubro de 2015.

A auten�cidade deste documento pode ser conferida no site
h�ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 1879810 e
o código CRC 03222EC8.

Referência: Processo nº 23117.011699/2020-83 SEI nº 1879810
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http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
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¬�PLQKD�IDPtOLD�

¬�3URID��'UD��5RVDQD�6XHOL�GD�0RWWD�-DIHOLFH�

$RV�SURIHVVRUHV�H�IXQFLRQiULRV�GR�3URJUDPD�GH�3yV�JUDGXDomR�HP�(QVLQR�GH�

&LrQFLDV�H�0DWHPiWLFD�GD�8QLYHUVLGDGH�)HGHUDO�GH�8EHUOkQGLD�SHODV�FRQWULEXLo}HV�j�

PLQKD�IRUPDomR�H�DR�GHVHQYROYLPHQWR�GD�SHVTXLVD�

$RV SURIHVVRUHV��DRV�DOXQRV H�j GLUHomR�GD�HVFROD�RQGH�SHVTXLVDPRV�SRU�WRGR�

R�VXSRUWH�RIHUHFLGR�

$RV� DPLJRV� H� DRV� FROHJDV� TXH� GH� DOJXPD� IRUPD� FRQWULEXtUDP� SDUD� D�

UHDOL]DomR�GHVWH�WUDEDOKR�
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1HVWH WUDEDOKR EXVFRX�VH GHVHQYROYHU H DSOLFDU DWLYLGDGHV LQWHUDWLYDV HP VDOD GH DXOD

FRP R XVR GH WHFQRORJLDV GLJLWDLV GD LQIRUPDomR H FRPXQLFDomR� GD� PRGHODJHP

PDWHPiWLFD GR VRP GH XPD YRJDO H GD� UREyWLFD FRP D ILQDOLGDGH GH� DERUGDU D�

WULJRQRPHWULD GH IRUPD SUiWLFD H O~GLFD� 3DUD D� UHDOL]DomR� GR REMHWLYR� D� SHVTXLVD

XWLOL]RX PHWRGRORJLD FRPELQDGD� FRP DERUGDJHP WDQWR�TXDQWLWDWLYD TXDQWR�TXDOLWDWLYD��

DSOLFRX�VH D SULPHLUD DR GHVHQYROYLPHQWR GRV UHFXUVRV XVDGRV QDV DWLYLGDGHV� H D

VHJXQGD� DR UHJLVWUR H j DYDOLDomR GR XVR GRV UHFXUVRV HP VDOD GH DXOD� $V�DWLYLGDGHV�

DOPHMDUDP�RV DOXQRV GR SULPHLUR DQR GR HQVLQR PpGLR GH XPD HVFROD HVWDGXDO GH

8EHUOkQGLD �0*� H WLYHUDP FDUiWHU GH UHYLVmR GH FRQWH~GR GD IXQomR WULJRQRPpWULFD�

$ FDUDFWHUtVWLFD LQWHUDWLYD GDV DWLYLGDGHV GHFRUUHX GR IDWR TXH RV DOXQRV LQWHUDJLDP

FRP RV UHFXUVRV GHVHQYROYLGRV� (P XPD SULPHLUD HWDSD� SRU PHLR GH PRGHODJHP

PDWHPiWLFD� D YR] GRV DOXQRV IRL XWLOL]DGD FRPR IRQWH GH GDGRV SDUD GHPRQVWUDU TXH

R VRP GH XPD YRJDO SRGHULD VHU UHSUHVHQWDGR SRU XPD VRPD GH VHQRV� (P�RXWUD

HWDSD� RV DOXQRV LQWHUDJLUDP FRP XP GLVSRVLWLYR UREyWLFR SRU LQWHUPpGLR GH�

VPDUWSKRQH SDUD UHVROYHU VLWXDo}HV�SUREOHPD TXH H[LJLDP R XVR GH IXQo}HV

WULJRQRPpWULFDV� 2V� UHVXOWDGRV� DSRQWDUDP� TXH� HVVDV DWLYLGDGHV LQIOXHQFLDUDP

SRVLWLYDPHQWH QD PRWLYDomR H QD�SDUWLFLSDomR GRV DOXQRV� $GHPDLV� IRL�SURGX]LGR�XP

PDQXDO H[SOLFDWLYR��SURGXWR�UHVXOWDQWH�GD�SHVTXLVD� TXH GHWDOKD FRPR LPSOHPHQWDU RV

UHFXUVRV H R URWHLUR GLGiWLFR XWLOL]DGRV QDV DWLYLGDGHV��GH�PRGR�TXH�RXWURV�SURIHVVRUHV�

SRVVDP UHSOLFi�ORV H�SURGX]LU�RXWURV�PDWHULDLV�GLGiWLFRV�

3DODYUDV�FKDYH� 0RGHODJHP PDWHPiWLFD� 5REyWLFD HGXFDFLRQDO� ,QWHUDWLYLGDGH�

7HFQRORJLDV GD LQIRUPDomR�H�FRPXQLFDomR� 7ULJRQRPHWULD�
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7KH�SXUSRVH RI�ZDV WR�GHYHORS�DQG�SHUIRUP�LQWHUDFWLYH�DFWLYLWLHV�LQ WKH FODVVURRP�E\�

DSSO\LQJ�GLJLWDO� LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJ\��PDWKHPDWLFDO�PRGHOLQJ�

RI� WKH� VRXQG� RI� D� YRZHO� DQG� URERWLFV� WR� WKH� SUDFWLFDO� DQG� SOD\IXO� WHDFKLQJ� RI�

WULJRQRPHWU\��7R�PHHW�LWV�DLP��WKH�UHVHDUFK�DGRSWHG�D�WZRIROG�PHWKRGRORJ\��FRPELQLQJ�

ERWK� TXDQWLWDWLYH� DQG� TXDOLWDWLYH DSSURDFKHV�� WKH� IRUPHU� ZDV� DSSOLHG� WR� WKH�

GHYHORSPHQW�RI�WKH�DFWLYLW\�UHVRXUFHV��DQG�WKH�ODWWHU�WR�WKH�UHFRUG�DQG�DVVHVVPHQW�RI�

WKH� UHVRXUFHV� SHUIRUPDQFH� LQ� WKH� FODVVURRP�� 7KH� DFWLYLWLHV� HQJDJHG� KLJK� VFKRRO�

VWXGHQWV� IURP� D� SXEOLF VFKRRO� LQ� 8EHUOkQGLD� �0*� DQG� FRYHUHG� D� UHYLHZ� FODVV� RQ�

WULJRQRPHWULF�IXQFWLRQV��7KH�LQWHUDFWLYH�IHDWXUH�RI�WKH�DFWLYLWLHV�UHVXOWHG�IURP�WKH�IDFW�

WKDW�VWXGHQWV�LQWHUDFWHG�ZLWK�WKH�UHVRXUFHV��)LUVWO\��XVLQJ�PDWKHPDWLFDO�PRGHOLQJ��WKH�

YRLFH�RI�WKH VWXGHQWV�IRUPHG�D�GDWDEDVH�WR�VKRZ�WKDW�WKH�VRXQG�RI�D�YRZHO�FRXOG�EH�

UHSUHVHQWHG�DV�D�VXP�RI�VLQHV��7KH�VWXGHQWV� WKHQ� LQWHUDFWHG�ZLWK�D� URERWLF�GHYLFH�

XVLQJ�VPDUWSKRQH��LQ�RUGHU�WR�VROYH�SUREOHPV�ZKLFK�GHPDQGHG�WULJRQRPHWULF�IXQFWLRQV��

7KH� UHVXOWV� VKRZHG� WKDW� VXFK� DFWLYLWLHV� HQKDQFHG� VWXGHQW¶V� PRWLYDWLRQ� DQG�

HQJDJHPHQW��0RUHRYHU��DQ�LQVWUXFWLRQDO�PDQXDO�UHODWHG�WR�WKH�UHVHDUFK�ZDV�SURGXFHG��

ZKLFK�GHVFULEHV�WKH�LPSOHPHQWDWLRQ�RI�WKH�UHVRXUFHV�DQG�WKH�DFWLYLWLHV�WHDFKLQJ�VFULSW��

VR�RWKHU�WHDFKHUV�PD\�UHSOLFDWH�WKHP DQG�FUHDWH�WKHLU�RZQ�WHDFKLQJ�PDWHULDO�

.H\ZRUGV� 0DWKHPDWLFDO� PRGHOLQJ�� (GXFDWLRQDO� URERWLFV�� ,QWHUDFWLYLW\�� ,QIRUPDWLRQ�

DQG�FRPPXQLFDWLRQV�WHFKQRORJ\��7ULJRQRPHWU\�
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)LJXUD����± 5HSUHVHQWDomR�GD����SRVVLELOLGDGH�GH�PRYLPHQWR ����������������������������������
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%1&& %DVH�1DFLRQDO�&RPXP�&XUULFXODU

&DSHV &RRUGHQDomR GH $SHUIHLoRDPHQWR GH 3HVVRDO GH 1tYHO 6XSHULRU

,QHS ,QVWLWXWR 1DFLRQDO GH (VWXGRV H 3HVTXLVDV (GXFDFLRQDLV $QtVLR 7HL[HLUD

17,& 1RYDV WHFQRORJLDV GH LQIRUPDomR H FRPXQLFDomR

3&1 3DUkPHWURV &XUULFXODUHV 1DFLRQDLV

3LVD 3URJUDPD ,QWHUQDFLRQDO GH $YDOLDomR GH $OXQRV

645 6RPD GRV TXDGUDGRV UHVLGXDLV

7',& 7HFQRORJLDV GLJLWDLV GD LQIRUPDomR H FRPXQLFDomR
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$ PDWHPiWLFD p XPD GDV GLVFLSOLQDV HP TXH RV HVWXGDQWHV DSUHVHQWDP PDLRU

GLILFXOGDGH GH DSUHQGL]DJHP� 3UiWLFDV SHGDJyJLFDV XOWUDSDVVDGDV HP GHVFRPSDVVR

FRP D UHDOLGDGH GRV DOXQRV FRQWULEXHP SDUD TXH HVVH TXDGUR VH DSURIXQGH H� FRPR

FRQVHTXrQFLD� JHUH EDL[R UHQGLPHQWR HVFRODU QD GLVFLSOLQD GH PDWHPiWLFD�

2 UHIOH[R GLVVR SRGH VHU FRQVWDWDGR FRP LQGLFDGRUHV GH GHVHPSHQKR� FRPR R

3URJUDPD ,QWHUQDFLRQDO GH $YDOLDomR GH $OXQRV �3LVD�� VLVWHPD TXH WHP SRU ILQDOLGDGH

DYDOLDU HVWXGDQWHV PDWULFXODGRV D SDUWLU GR RLWDYR DQR GR HQVLQR IXQGDPHQWDO� 1R

%UDVLO� R ,QVWLWXWR 1DFLRQDO GH (VWXGRV H 3HVTXLVDV (GXFDFLRQDLV $QtVLR 7HL[HLUD

�,QHS� p R yUJmR UHVSRQViYHO SHOD DSOLFDomR GR H[DPH GR 3LVD� TXH RFRUUH D FDGD WUrV

DQRV� 'H DFRUGR FRP RV UHVXOWDGRV GD ~OWLPD HGLomR GR 3LVD ������� GLYXOJDGRV SHOR

,QHS� HP PDWHPiWLFD R %UDVLO FODVVLILFRX�VH HP ��� OXJDU� HQWUH �� QDo}HV DYDOLDGDV�

H REWHYH ��� SRQWRV� HQTXDQWR D PpGLD JHUDO GRV SDtVHV ILFRX HP ��� SRQWRV� 1D

DYDOLDomR GH ����� R SDtV REWHYH ��� SRQWRV� (PERUD D PpGLD GR %UDVLO WHQKD

DXPHQWDGR GH ��� HP ���� SDUD ��� HP ����� HVVHV YDORUHV QmR VmR

HVWDWLVWLFDPHQWH GLIHUHQWHV TXDQGR VH FRQVLGHUDP RV LQWHUYDORV GH FRQILDQoD �,1(3�

����� S� �����

$ WtWXOR GH FRPSDUDomR� R SULPHLUR OXJDU IRL SDUD D &KLQD� FRP ��� SRQWRV� H

GHQWUH RV SDtVHV ODWLQR�DPHULFDQRV� R &KLOH IRL R PDLV EHP FRORFDGR� FRP ��� SRQWRV�

(VVHV LQGLFDGRUHV GHPRQVWUDP D PpGLD GH FDGD SDtV H� QR %UDVLO� H[LVWHP YDULDo}HV

TXDQGR VH DQDOLVDP RV GDGRV SRU UHJLmR� HVFROD S~EOLFD RX SULYDGD� HQWUH RXWURV

SDUkPHWURV� 'H TXDOTXHU IRUPD� WUDWD�VH GH XP LQGLFDGRU TXH QRV OHYD D UHIOHWLU VREUH

DV FDXVDV H VROXo}HV SDUD HVVH SUREOHPD�

'LDQWH GHVVH FHQiULR� RV UHVXOWDGRV GHPRQVWUDP TXH p SUHFLVR UHSHQVDUHP�VH

DV SUiWLFDV SHGDJyJLFDV H GHVHQYROYHUHP�VH DWLYLGDGHV TXH DWUDLDP H PRWLYHP RV

HVWXGDQWHV H RV FRORTXHP FRPR VXMHLWRV DWLYRV QR SURFHVVR GH DSUHQGL]DJHP�

1R HQWDQWR� VDEH�VH TXH R HQVLQR GH PDWHPiWLFD QmR p XP SURFHVVR VLPSOHV�

H VHX FDUiWHU DEVWUDWR WRUQD�R PDLV GLItFLO� 8P DJUDYDQWH HP UHODomR D HVVH IDWR p D

IRUPD WUDGLFLRQDO GH HQVLQR� TXH WHP FRPR FDUDFWHUtVWLFD DXODV H[SRVLWLYDV FHQWUDGDV

QR SURIHVVRU� H DR DOXQR FDEH D PHPRUL]DomR GH IyUPXODV H DOJRULWPRV SDUD UHVROXomR

GH H[HUFtFLRV� &RPR FRQVHTXrQFLD� RV HVWXGDQWHV SHUGHP R LQWHUHVVH SHOR HVWXGR GD

PDWHPiWLFD� SRLV RV FRQFHLWRV HVWXGDGRV HP VDOD GH DXOD HVWmR GLVWDQWHV GD

UHDOLGDGH�
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8PD DERUGDJHP DOWHUQDWLYD DR HQVLQR WUDGLFLRQDO p D XWLOL]DomR GDV WHFQRORJLDV

GLJLWDLV GD LQIRUPDomR H FRPXQLFDomR �7',&� FRPR UHFXUVR QR GHVHQYROYLPHQWR GH

DWLYLGDGHV TXH SRVVLELOLWHP DR DOXQR FRPSUHHQGHU FRQFHLWRV GH PDWHPiWLFD FRP EDVH

QD FRQWH[WXDOL]DomR GH IRUPD SUiWLFD H LQWHUDWLYD�

$OpP GLVVR� RV 3DUkPHWURV &XUULFXODUHV 1DFLRQDLV �3&1� �%5$6,/�� ������

SURS}HP D LQWHJUDomR HQWUH R HQVLQR GH PDWHPiWLFD H DV QRYDV WHFQRORJLDV� GH IRUPD

D VH DWLQJLUHP DV FRPSHWrQFLDV SDUD R GHVHQYROYLPHQWR GR SHQVDPHQWR FUtWLFR H

DXW{QRPR HP XPD VRFLHGDGH FDGD YH] PDLV LQIOXHQFLDGD SHOD WHFQRORJLD�

&RQWXGR� D LQWHJUDomR HQWUH WHFQRORJLD H HQVLQR p XP SURFHVVR GHVDILDGRU H

H[LJH SHVTXLVD SDUD TXH SRVVD VHU LPSOHPHQWDGD H DSOLFDGD HP VDOD GH DXOD� 3HUDQWH

HVVH SUREOHPD� VXUJH R TXHVWLRQDPHQWR� e�SRVVtYHO�R�GHVHQYROYLPHQWR�GH DWLYLGDGHV�

TXH� XQDP� PRGHODJHP� PDWHPiWLFD� H� UREyWLFD� GH� IRUPD� D� FRQWH[WXDOL]DU� H� DSOLFDU�

FRQFHLWRV�GH�IXQo}HV�WULJRQRPpWULFDV�HP�VDOD�GH�DXOD�FRP�D�SDUWLFLSDomR�DWLYD�GRV�

DOXQRV"

'LDQWH GHVVD TXHVWmR� EXVFRX�VH�R GHVHQYROYLPHQWR GH UHFXUVRV HGXFDFLRQDLV

GH EDVH WHFQROyJLFD FRP EDVH QD LQWHJUDomR HQWUH 7',&� PRGHODJHP PDWHPiWLFD H

UREyWLFD� FRP R REMHWLYR GH PRWLYDU H DX[LOLDU R HQVLQR GH PDWHPiWLFD H UHODFLRQDU

WHRULD H UHDOLGDGH GH IRUPD LQWHUDWLYD H O~GLFD�

$ LGHLD SDUD XQLmR HQWUH PRGHODJHPPDWHPiWLFD H UREyWLFD VXUJLX GRV WUDEDOKRV

ILQDLV GDV GLVFLSOLQDV 0RGHODJHP 0DWHPiWLFD H 7',&� TXH WUDWDUDP GRV WHPDV P~VLFD

H UREyWLFD� UHVSHFWLYDPHQWH�

&RP LVVR HP PHQWH� GHVHQYROYHUDP�VH DWLYLGDGHV LQWHUDWLYDV FRP D ILQDOLGDGH

GH FRQWH[WXDOL]DU R HQVLQR GH WULJRQRPHWULD FRP EDVH QD PRGHODJHP GR VRP GH XPD

YRJDO� HP TXH D YR] GR DOXQR p XWLOL]DGD FRP IRQWH GH GDGRV SDUD GHPRVWUDU TXH D

PHVPD SRGH VHU UHSUHVHQWDGD� GH IRUPD DSUR[LPDGD� SRU XPD VRPD GH VHQRV SRU

PHLR GR PpWRGR PDWHPiWLFR GRV PtQLPRV TXDGUDGRV� 1HVWD SHVTXLVD� D PRGHODJHP

PDWHPiWLFD IRL XVDGD FRPR IHUUDPHQWD QR GHVHQYROYLPHQWR GRV UHFXUVRV WHFQROyJLFRV

DSOLFDGRV HP VDOD GH DXOD�

$VVLP� R REMHWLYR JHUDO GHVWD SHVTXLVD IRL D HODERUDomR GH XP PRGHOR

PDWHPiWLFR TXH UHSUHVHQWH R VRP GH XPD YRJDO H D FRQVWUXomR GH XP SURWyWLSR

UREyWLFR FRP IRFR QR HQVLQR GH IXQomR WULJRQRPpWULFD� SDUD GHPRQVWUDU D DSOLFDomR

SUiWLFD GH IXQo}HV WULJRQRPpWULFDV H DYDOLDU R FRPSRUWDPHQWR GRV HVWXGDQWHV GR

SULPHLUR DQR GR HQVLQR PpGLR GH XPD HVFROD S~EOLFD HP UHODomR D PRWLYDomR H

SDUWLFLSDomR GXUDQWH DV DWLYLGDGHV HP VDOD GH DXOD�
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3DUD DWLQJLU HVWH REMHWLYR JHUDO� SDXWDPR�QRV QRV VHJXLQWHV REMHWLYRV

HVSHFtILFRV�

x FRPSUHHQGHU RV FRQFHLWRV GH WHFQRORJLD H VXD UHODomR FRP D HGXFDomR�

x FRPSUHHQGHU RV FRQFHLWRV UHODFLRQDGRV D PRGHODJHP PDWHPiWLFD H

UREyWLFD�

x GHVHQYROYHU UHFXUVRV HGXFDFLRQDLV FRP R DSRLR GD PRGHODJHP PDWHPiWLFD

H FRPSXWDGRU�

x SODQHMDU DV DWLYLGDGHV SDUD VDOD GH DXOD EDVHDGDV QRV UHFXUVRV

GHVHQYROYLGRV�

x DSOLFDU DV DWLYLGDGHV GH EDVH WHFQROyJLFD HP VDOD GH DXOD�

x UHJLVWUDU DV DWLYLGDGHV HP VDOD GH DXOD SRU PHLR GH DQRWDo}HV� GHSRLPHQWRV�

iXGLRV� IRWRV H YtGHRV�

x UHODWDU DV DWLYLGDGHV HP VDOD GH DXOD�

x SURGX]LU XPPDQXDO H[SOLFDWLYR SDUD D FRQVWUXomR GRV UHFXUVRV HGXFDFLRQDLV

XVDGRV QD SHVTXLVD�

'H IRUPD D DSUHVHQWDU RV FRQFHLWRV H DV PHWRGRORJLDV XWLOL]DGDV SDUD DOFDQoDU

RV REMHWLYRV SURSRVWRV� HVWH WUDEDOKR RUJDQL]D�VH FRPR VH VHJXH�

1R FDStWXOR �� DSUHVHQWD�VH XPD YLVmR JHUDO GR SURGXWR GHVHQYROYLGR�

1R FDStWXOR �� GHVFUHYHP�VH RV UHIHUHQFLDLV WHyULFRV XWLOL]DGRV QHVWH WUDEDOKR�

1R FDStWXOR �� GHVFUHYH�VH D PHWRGRORJLD GH SHVTXLVD�

1R FDStWXOR �� DSUHVHQWDP�VH DV IDVHV GH GHVHQYROYLPHQWR GD SHVTXLVD�

1R FDStWXOR �� DSUHVHQWDP�VH DV FRQFOXV}HV�

1D SUy[LPD VHomR DSUHVHQWD�VH XPD YLVmR JHUDO GRV UHFXUVRV GHVHQYROYLGRV

QD SHVTXLVD H RV GHWDOKHV GH LPSOHPHQWDomR� FRPSLODGRV HP IRUPD GH PDQXDO DR

ILQDO GHVWH WUDEDOKR�
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$ &RRUGHQDomR GH $SHUIHLoRDPHQWR GH 3HVVRDO GH 1tYHO 6XSHULRU �&DSHV�

GHILQH PHVWUDGR SURILVVLRQDO FRPR XPD PRGDOLGDGH GH SyV�JUDGXDomR VWULFWR VHQVX

YROWDGD SDUD D FDSDFLWDomR GH SURILVVLRQDLV� QDV GLYHUVDV iUHDV GR FRQKHFLPHQWR�

PHGLDQWH R HVWXGR GH WpFQLFDV� SURFHVVRV RX WHPiWLFDV TXH DWHQGDP D DOJXPD

GHPDQGD GR PHUFDGR GH WUDEDOKR� $GHPDLV� WHP FRPR SULQFLSDO FDUDFWHUtVWLFD R

GHVHQYROYLPHQWR GH XP SURGXWR� DOpP GD GLVVHUWDomR� 3HQVDQGR QLVVR� D�SURGXomR�

GR PDWHULDO SURFXURX LQWHJUDU D UHDOLGDGH� D�PRGHODJHP PDWHPiWLFD GR VRP GH XPD

YRJDO H XP URE{ j PDWHPiWLFD� FRP R LQWXLWR GH PRWLYDU R DSUHQGL]DGR GRV FRQFHLWRV

GH WULJRQRPHWULD� HP HVSHFLDO R� GDV� IXQo}HV VHQR H FRVVHQR�� H SRVVLELOLWDU XPD

DSUHQGL]DJHP VLJQLILFDWLYD EDVHDGD�QD LQWHUDomR FRP PDWHULDLV FRQFUHWRV�

2 PDWHULDO GHVHQYROYLGR QHVWD SHVTXLVD IRL XWLOL]DGR QR�HVWiJLR VXSHUYLVLRQDGR

UHODWLYR j GLVFLSOLQD 3UiWLFD 'RFHQWH 6XSHUYLVLRQDGD GR 3URJUDPD GH 3yV�JUDGXDomR�

HP (QVLQR GH &LrQFLDV H 0DWHPiWLFD GD 8QLYHUVLGDGH )HGHUDO GH 8EHUOkQGLD� FRP R

LQWXLWR GH� SURSRUFLRQDU H[SHULrQFLDV SUiWLFDV H DSULPRUDU D DWXDomR H IRUPDomR

SURILVVLRQDO GRFHQWH� FRP� EDVH� QD DSOLFDomR HP VDOD GH DXOD GRV SURGXWRV

GHVHQYROYLGRV QD SHVTXLVD� 'LDQWH GLVVR� IRUDP GHVHQYROYLGRV XP SURJUDPD� HVFULWR�

HP 2FWDYH�� H XP GLVSRVLWLYR UREyWLFR �)LJXUD���� SDUD DSOLFDU UHFXUVRV WHFQROyJLFRV

QR HQVLQR GH PDWHPiWLFD H FRQWH[WXDOL]DU R XVR GH IXQo}HV WULJRQRPpWULFDV FRP�EDVH�

QR VLQDO GH YR]� TXH WHP FRPSRUWDPHQWR SHULyGLFR �=:(76&+(� ����� S� ��� H SRGH

VHU UHSUHVHQWDGR SRU XPD VRPD GH VHQRV �0217(,52�-Ò1,25� ����� S� �����

� 2FWDYH�p�XPD�OLQJXDJHP�FRPSXWDFLRQDO��GHVHQYROYLGD�SDUD�FRPSXWDomR�PDWHPiWLFD��'LVSRQtYHO�HP��
KWWSV���ZZZ�JQX�RUJ�VRIWZDUH�RFWDYH��
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)LJXUD�� ± 'LVSRVLWLYR�UREyWLFR�GUDZERW

)RQWH� R DXWRU�

(VVH SURFHVVR p IHLWR FRP�DX[tOLR GR FRPSXWDGRU� TXH FDSWXUD R VRP GH XPD

YRJDO FRP�EDVH�QD IDOD GR DOXQR� (P VHJXLGD� R URE{ GUDZERW GHVHQKD R JUiILFR GD

IXQomR TXH PDLV�VH DSUR[LPD GRV GDGRV �)LJXUD����

)LJXUD�� ± 3URFHVVR�GD�DWLYLGDGH�LQWHUDWLYD

)RQWH��R�DXWRU�
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'HVVD PDQHLUD� D UREyWLFD IRL LQWHJUDGD j DWLYLGDGH GH IRUPD D WUD]HU OXGLFLGDGH

j�DWLYLGDGH HP VDOD GH DXOD� (P VHJXLGD� R FRPSXWDGRU JHUD R JUiILFR GH ݂ሺݐሻ �)LJXUD�

��� TXH p XPD DSUR[LPDomR GR VRP GD XPD YRJDO�

)LJXUD�� ± 5HSUHVHQWDomR�DSUR[LPDGD�GR�VRP�GH�XPD�YRJDO

)RQWH��R�DXWRU�

$OpP GLVVR� IRL GHVHQYROYLGR XP DOJRULWPR TXH JHUD XP JUiILFR WULGLPHQVLRQDO

SDUD LQGLFDU�TXH D VRPD GH IXQo}HV VHQR VH DSUR[LPD GR VLQDO GH YR] DPRVWUDGR SHOR

FRPSXWDGRU�

1D )LJXUD� �� RV GDGRV GR VRP GD IDOD VmR UHSUHVHQWDGRV SHORV SRQWRV HP

YHUPHOKR� $ IXQomR GH DMXVWH ݂ሺݐሻ p H[LELGD HP D]XO HVFXUR� 2V WHUPRV GH ݂ሺݐሻ�

݃ଵሺݐሻǡ ݃ଶሺݐሻǡ ݃ଷሺݐሻ ݁ ݃ସሺݐሻ� VmR PRVWUDGRV QDV FRUHV YHUGH� D]XO FODUR� SUHWR H URVD�

UHVSHFWLYDPHQWH� 1HVVD DWLYLGDGH� RV DOXQRV REVHUYDP TXH D VRPD GDTXHODV IXQo}HV

VH DSUR[LPD GRV GDGRV REWLGRV SHOR VRP GD YR]� $GHPDLV� RV DOXQRV SRGHP SHUFHEHU

D GLIHUHQoD QRV JUiILFRV GDV IXQo}HV GH DMXVWH� TXDQGR FRPSDUDGRV R VRP GDV YR]HV

PDVFXOLQD H IHPLQLQD�



��

)LJXUD�� ± 6RPD�GH�IXQo}HV VHQR

)RQWH� R DXWRU�

7DPEpP IRL GHVHQYROYLGD RXWUD DWLYLGDGH LQWHUDWLYD FRP R GLVSRVLWLYR UREyWLFR

GUDZERW� GH IRUPD D H[SORUDU GLIHUHQWHV SRVVLELOLGDGHV GLGiWLFDV SDUD D� IXQomR

WULJRQRPpWULFD FRP�EDVH�QR GHVHQKR GH IRUPDV JHRPpWULFDV� 3RU H[HPSOR� QD )LJXUD�

�� RV DOXQRV HVWmR GHVHQKDQGR XP KH[iJRQR SDUD�XP�SUREOHPD SURSRVWR�

)LJXUD�� ± $OXQRV�LQWHUDJHP�FRP�R�GUDZERW

)RQWH� R DXWRU�



��

3DUD D�UHDOL]DomR GD DWLYLGDGH� IRL GHVHQYROYLGR XP DSOLFDWLYR SDUD FHOXODU TXH

SHUPLWH HQYLDU FRPDQGRV GH FRQWUROH SDUD R GUDZERW �)LJXUD����

)LJXUD�� ± $SOLFDWLYR�SDUD�VPDUWSKRQH

)RQWH� R DXWRU�

2V UHFXUVRV HGXFDFLRQDLV GHVHQYROYLGRV HVWmR SUHVHQWHV HP IRUPDWR GH

PDQXDO� SURGXWR GHVWD SHVTXLVD �$SrQGLFH� %��� QR� TXDO VmR� GHWDOKDGRV D

LPSOHPHQWDomR GR GUDZERW� R�SURJUDPD FRPSXWDFLRQDO SDUD PRGHODJHP GR VRP GH

XPD YRJDO FRP�EDVH�QD YR] KXPDQD H D SURSRVWD GH DWLYLGDGH� 2 PDWHULDO WHP D

ILQDOLGDGH GH VHUYLU GH JXLD SDUD TXH RXWURV SURIHVVRUHV SRVVDP UHSOLFDU H�SURGX]LU

QRYDV DWLYLGDGHV HP VDOD GH DXOD�

1R SUy[LPR WySLFR� GLVFRUUH�VH VREUH D IXQGDPHQWDomR WHyULFD XWLOL]DGD QHVWH

WUDEDOKR�



��

� )81'$0(17$d­2 7(Ï5,&$

��� 7HFQRORJLDV�QR�HQVLQR�GH�PDWHPiWLFD

2 WHUPR WHFQRORJLD p KDELWXDOPHQWH DVVRFLDGR D�H FRQIXQGLGR FRP DSDUHOKRV H

HQJHQKRFDV GHVHQYROYLGRV FRP LGHLDV H FRQKHFLPHQWRV WpFQLFR�FLHQWtILFRV TXH�

QHFHVVDULDPHQWH� HQYROYHP R XVR GH GLVSRVLWLYRV H FRPSRQHQWHV HOpWULFRV H

HOHWU{QLFRV�

&RQWXGR� WHFQRORJLD SRGH VHU GHILQLGD FRPR ³XP FRQMXQWR GH FRQKHFLPHQWRV H

SULQFtSLRV FLHQWtILFRV TXH VH DSOLFDP DR SODQHMDPHQWR� j FRQVWUXomR H j XWLOL]DomR GH

XP HTXLSDPHQWR HP XP GHWHUPLQDGR WLSR GH DWLYLGDGH´ �.(16.,� ����� S������

(P RXWUDV SDODYUDV� SRGH�VH DILUPDU TXH R WHUPR VH UHIHUH D WRGR H TXDOTXHU

GLVSRVLWLYR�LQVWUXPHQWR FRQFHELGR SRU PHLR GH REVHUYDomR� DQiOLVH FUtWLFD� WHQWDWLYD H

HUUR TXH XWLOL]H RV UHFXUVRV QDWXUDLV GLVSRQtYHLV FRP IXQomR GH FXQKR XWLOLWiULR�

VLPEyOLFR RX RUQDPHQWDO SDUD VDWLVID]HU DV QHFHVVLGDGHV KXPDQDV� &RQIRUPH 5DPRV�

������� D WHFQRORJLD LQFOXL GLVSRVLWLYRV VLPSOHV� FRPR D IDFD� R OiSLV H R SDSHO�

$V WHFQRORJLDV LQYHQWDGDV RX GHVHQYROYLGDV DR ORQJR GRV FLFORV HYROXWLYRV

KXPDQRV� GDV PDLV U~VWLFDV jV PDLV FRPSOH[DV� YROWDGDV SDUD WDUHIDV TXH IDFLOLWDP D

HVWULWD VREUHYLYrQFLD RX SDUD D JHUDomR GH ULTXH]DV� YrP� KLVWRULFDPHQWH� DOWHUDQGR

LUUHPHGLDYHOPHQWH DV EDVHV HVWUXWXUDLV GDV VRFLHGDGHV HP WRGDV DV HVIHUDV

�HFRQ{PLFD� FXOWXUDO� VRFLDO� JHRJUiILFD� HQWUH RXWUDV��

,QLFLDOPHQWH� HVVDV WUDQVIRUPDo}HV RFRUUHUDP GH IRUPD H[WUHPDPHQWH OHQWD�

RX VHMD� GD GHVFREHUWD GR IRJR� GD FULDomR GH DUWHIDWRV FRPR D URGD� GD GRPHVWLFDomR

GH DQLPDLV SDUD D DJULFXOWXUD DWp D FULDomR GRV PRWRUHV D YDSRU �3ULPHLUD 5HYROXomR

,QGXVWULDO QR�VpFXOR ;9,,� SDVVDUDP�VH�PXLWRV VpFXORV�

&RQWXGR� D SDUWLU GD VHJXQGD PHWDGH GR VpFXOR�;;� HVVH SURFHVVR IRL GH WDO

IRUPD DFHOHUDGR� TXH D REVROHVFrQFLD WHFQROyJLFD p DWLQJLGD HP SRXFRV PHVHV�

1HVVH FRQWH[WR� VXUJHP DV WHFQRORJLDV�GLJLWDLV�GH�LQIRUPDomR�H�FRPXQLFDomR��7',&�

H D QHFHVVLGDGH GH PXGDQoDV QR SDUDGLJPD SHGDJyJLFR TXH SURSRUFLRQHP DR

HGXFDQGR PHLRV GH VH DGDSWDU D HVVD QRYD UHDOLGDGH�

'LDQWH GHVVH FHQiULR� p� SUHFLVR H[WUDSRODU DV IURQWHLUDV GDV WHFQRORJLDV

WUDGLFLRQDLV GH HQVLQR �OiSLV� FDGHUQR� JL] H RXWURV� H XWLOL]DU� QR FRQWH[WR HVFRODU� DV�

7',& �SDXWDGDV SULQFLSDOPHQWH QR FRPSXWDGRU H QD LQWHUQHW�� FRPR PHLR GH PLQLPL]DU

R GHVFRPSDVVR FUHVFHQWH �$/0(,'$� 9$/(17(� ������



��

1R HQWDQWR� D LQVHUomR GDV 7',& QR FRQWH[WR HVFRODU p OHQWD� 6HJXQGR�%OLNVWHLQ�

H =XIIR ������� ³QmR EDVWD LQWURGX]LU WHFQRORJLDV ± p IXQGDPHQWDO SHQVDU HP FRPR

HODV VmR GLVSRQLELOL]DGDV� FRPR VHX XVR SRGH HIHWLYDPHQWH GHVDILDU DV HVWUXWXUDV

H[LVWHQWHV HP YH] GH UHIRUoi�ODV´� 'H�IDWR� R XVR GH FRPSXWDGRUHV� XP GRV SULQFLSDLV

UHFXUVRV HP 7',&� HVWi UHVWULWR��GH�IRUPD�JHUDO��D ODERUDWyULRV GH LQIRUPiWLFD H WDUHIDV

DGPLQLVWUDWLYDV�

'HVVH PRGR� D WHFQRORJLD QmR SRGH VHU DSHQDV XP LQVWUXPHQWR GLIXVRU GR

FRQKHFLPHQWR� SURQWR H DFDEDGR� PDV SUHFLVD VHU DSURYHLWDGR FRPR IHUUDPHQWD SDUD

R GHVHQYROYLPHQWR GH VXMHLWRV FDSD]HV GH FRQVWUXLU� HVWUXWXUDU H UHHVWUXWXUDU VHXV

SUySULRV FRQFHLWRV GH PRGR DXW{QRPR� $OpP GLVVR� RV 3DUkPHWURV &XUULFXODUHV

1DFLRQDLV �3&1� GHVWDFDP D LQIOXrQFLD GDV QRYDV WHFQRORJLDV QD VRFLHGDGH �

2 LPSDFWR GD WHFQRORJLD QD YLGD GH FDGD LQGLYtGXR YDL H[LJLU
FRPSHWrQFLDV TXH YmR DOpP GR VLPSOHV OLGDU FRP DV PiTXLQDV� $
YHORFLGDGH GR VXUJLPHQWR H UHQRYDomR GH VDEHUHV H GH IRUPDV GH
ID]HU HP WRGDV DV DWLYLGDGHV KXPDQDV WRUQDUmR UDSLGDPHQWH
XOWUDSDVVDGDV D PDLRU SDUWH GDV FRPSHWrQFLDV DGTXLULGDV SRU XPD
SHVVRD DR LQtFLR GH VXD YLGD SURILVVLRQDO �%5$6,/� ����� S� ����

'LDQWH GLVVR� RV 3DUkPHWURV &XUULFXODUHV 1DFLRQDLV� 2ULHQWDo}HV�(GXFDFLRQDLV�

&RPSOHPHQWDUHV��3&1�� SURS}HP XPD UHYLVmR FXUULFXODU QR HQVLQR GH PDWHPiWLFD

TXH FRQWULEXD SDUD R GHVHQYROYLPHQWR GH KDELOLGDGHV H FRPSHWrQFLDV TXH

SURSRUFLRQHP DR LQGLYtGXR DXWRQRPLD QXPD VRFLHGDGH GR FRQKHFLPHQWR HP

FRQVWDQWH PXGDQoD�

'H IRUPD D DWLQJLU HVVDV PXGDQoDV� RV 3&1� VDOLHQWDP DOJXPDV FRPSHWrQFLDV

D VHUHP GHVHQYROYLGDV HP UHODomR j PDWHPiWLFD H D�VXDV WHFQRORJLDV�

&RPSUHHQGHU H HPLWLU MXt]RV SUySULRV VREUH LQIRUPDo}HV UHODWLYDV j
FLrQFLD H WHFQRORJLD� GH IRUPD DQDOtWLFD H FUtWLFD� SRVLFLRQDQGR�VH FRP
DUJXPHQWDomR FODUD H FRQVLVWHQWH VHPSUH TXH QHFHVViULR� LGHQWLILFDU
FRUUHWDPHQWH R kPELWR GD TXHVWmR H EXVFDU IRQWHV RQGH SRVVD REWHU
QRYDV LQIRUPDo}HV H FRQKHFLPHQWRV� >���@
&RPSUHHQGHU R GHVHQYROYLPHQWR KLVWyULFR GD WHFQRORJLD DVVRFLDGD D
FDPSRV GLYHUVRV GD 0DWHPiWLFD� UHFRQKHFHQGR VXD SUHVHQoD H
LPSOLFDo}HV QR PXQGR FRWLGLDQR� QDV UHODo}HV VRFLDLV GH FDGD pSRFD�
QDV WUDQVIRUPDo}HV H QD FULDomR GH QRYDV QHFHVVLGDGHV� QDV
FRQGLo}HV GH YLGD� >���@
3HUFHEHU R SDSHO GHVHPSHQKDGR SHOR FRQKHFLPHQWR PDWHPiWLFR QR
GHVHQYROYLPHQWR GD WHFQRORJLD H D FRPSOH[D UHODomR HQWUH FLrQFLD H
WHFQRORJLD DR ORQJR GD KLVWyULD� >���@
$FRPSDQKDU FULWLFDPHQWH R GHVHQYROYLPHQWR WHFQROyJLFR
FRQWHPSRUkQHR� WRPDQGR FRQWDWR FRP RV DYDQoRV GDV QRYDV
WHFQRORJLDV QDV GLIHUHQWHV iUHDV GR FRQKHFLPHQWR SDUD VH SRVLFLRQDU
IUHQWH jV TXHVW}HV GH QRVVD DWXDOLGDGH� 8WLOL]DU R FRQKHFLPHQWR
PDWHPiWLFR FRPR DSRLR SDUD FRPSUHHQGHU H MXOJDU DV DSOLFDo}HV



��

WHFQROyJLFDV GRV GLIHUHQWHV FDPSRV FLHQWtILFRV�� �%5$6,/� ����� S�
���������

2XWUD SUHPLVVD DSUHVHQWDGD SHORV 3&1 p FRQIHULU� VHQWLGR D FRQFHLWRV

PDWHPiWLFRV SRU PHLR GD FRQWH[WXDOL]DomR H LQWHUGLVFLSOLQDULGDGH� GH IRUPD D

GHVHQYROYHU D SOXUDOLGDGH GR SHQVDPHQWR PDWHPiWLFR H LQWHUOLJDU R FRQWH~GR

PDWHPiWLFR D HYHQWRV GD UHDOLGDGH SRU PHLR GH VXD DSOLFDomR H UHOHYkQFLD QR

GHVHQYROYLPHQWR GD FLrQFLD H�GD�VRFLHGDGH �%5$6,/� ����� S� ����

$OpP�GLVVR��D�%DVH�1DFLRQDO &RPXP�&XUULFXODU��%1&&��LQGLFD�D�LPSRUWkQFLD�

GDV 7',&�QR�FRQWH[WR�GR�HQVLQR� GH�IRUPD�D�FRORFDU�R�DOXQR�FRPR�SURWDJRQLVWD�QR�

SURFHVVR�GH�DSUHQGL]DJHP��FRPR�GHVWDFD�D�FRPSHWrQFLD�JHUDO���

&RPSUHHQGHU�� XWLOL]DU� H� FULDU� WHFQRORJLDV� GLJLWDLV� GH� LQIRUPDomR� H�
FRPXQLFDomR� GH� IRUPD� FUtWLFD�� VLJQLILFDWLYD�� UHIOH[LYD� H� pWLFD� QDV�
GLYHUVDV�SUiWLFDV�VRFLDLV��LQFOXLQGR�DV�HVFRODUHV��SDUD�VH�FRPXQLFDU��
DFHVVDU�H�GLVVHPLQDU�LQIRUPDo}HV��SURGX]LU�FRQKHFLPHQWRV��UHVROYHU�
SUREOHPDV�H�H[HUFHU�SURWDJRQLVPR�H�DXWRULD�QD�YLGD�SHVVRDO�H�FROHWLYD�
�%5$6,/��������S� ���

1R HQWDQWR� SHUFHEH�VH TXH R SURFHVVR HGXFDFLRQDO HVWi EDVHDGR QR HQVLQR

WUDGLFLRQDO� HP� TXH R SURIHVVRU p R GHWHQWRU GR FRQKHFLPHQWR� H R DOXQR� XP

UHSRVLWyULR YD]LR QR� TXDO� R FRQKHFLPHQWR p� GHSRVLWDGR� 3DUD 0L]XNDPL ������� R

HQVLQR WUDGLFLRQDO p FHQWUDGR QR SURIHVVRU H R DOXQR UHFHEH D LQVWUXomR RX LQIRUPDomR

± DR HVWXGDQWH FDEH� PHPRUL]DU IyUPXODV� HQXQFLDGRV� GHILQLo}HV VHP QHQKXPD

FRQH[mR FRP D UHDOLGDGH� RX VHMD� QHQKXP SHQVDPHQWR UHIOH[LYR p�GHVSHUWDGR�QR

HVWXGDQWH�

$VVLP� QRYDV DERUGDJHQV QR HQVLQR GH PDWHPiWLFD GHYHP VHU DGRWDGDV� GH

IRUPD D HVWLPXODU D DSUHQGL]DJHP GRV HVWXGDQWHV� VHQGR 7',& XPD GHODV�

1D SUHVHQWH SHVTXLVD� XWLOL]DP�VH DV�7',& FRPR PHLR GH LQWHJUDU PRGHODJHP

PDWHPiWLFD H UREyWLFD FRP R LQWXLWR GH GHVHQYROYHU DWLYLGDGHV EDVHDGDV HP UHFXUVRV

WHFQROyJLFRV TXH FRORTXHP RV DOXQRV FRPR SURWDJRQLVWDV QD DSUHQGL]DJHP GH

FRQFHLWRV PDWHPiWLFRV� HP HVSHFLDO QD DSOLFDomR GDV IXQo}HV WULJRQRPpWULFDV�

$ SUy[LPD VHomR GHVFUHYH D PRGHODJHP PDWHPiWLFD H VXD UHODomR FRP DV�

7',&� DSUHVHQWDQGR DERUGDJHP HVFROKLGD SDUD R GHVHQYROYLPHQWR GRV UHFXUVRV

HGXFDFLRQDLV�

��� 0RGHODJHP�PDWHPiWLFD�FRPR�UHFXUVR�GLGiWLFR



��

0RGHODJHP SRGH VHU GHILQLGD FRPR R�DWR GH PRGHODU� RX VHMD� ID]HU R PRGHOR

GH DOJXPD FRLVD RX XP�IHQ{PHQR� 6HJXQGR R 'LFLRQiULR 2QOLQH GH 3RUWXJXrV� XPD

GDV GHILQLo}HV GH PRGHOR p� ³0RGR VLPSOLILFDGR GH UHSUHVHQWDU XP IHQ{PHQR�

VHUYLQGR FRPR EDVH GH UHIHUrQFLD SDUD XP HVWXGR DQDOtWLFR´ �02'(/2�������� 1HVVD

SHUVSHFWLYD� PRGHODJHP PDWHPiWLFD p XPD iUHD GR FRQKHFLPHQWR GD PDWHPiWLFD TXH

YLVD D�UHSUHVHQWDU XP IHQ{PHQR GD UHDOLGDGH SRU PHLR GH XP PRGHOR PDWHPiWLFR�

6XD RULJHP GHULYD GD PDWHPiWLFD DSOLFDGD H EXVFD JHQHUDOL]DU��FULWLFDU��DYDOLDU H�DWp

SUHYHU WHQGrQFLD HP UHODomR DR HYHQWR GD UHDOLGDGH REVHUYDGR�

6HJXQGR %DVVDQH]L ������ S� ���� D PRGHODJHP PDWHPiWLFD SRGH VHU GHILQLGD

FRPR�

>���@ XP SURFHVVR GLQkPLFR XWLOL]DGR SDUD D REWHQomR H YDOLGDomR GH
PRGHORV PDWHPiWLFRV� e XPD IRUPD GH DEVWUDomR H JHQHUDOL]DomR
FRP D ILQDOLGDGH GH SUHYLVmR GH WHQGrQFLDV� $ PRGHODJHP FRQVLVWH�
HVVHQFLDOPHQWH� QD DUWH GH WUDQVIRUPDU VLWXDo}HV GD UHDOLGDGH HP
SUREOHPDV PDWHPiWLFRV FXMDV VROXo}HV GHYHP VHU LQWHUSUHWDGDV QD
OLQJXDJHP XVXDO�

$ PRGHODJHP PDWHPiWLFD WHP DSOLFDomR QDV PDLV GLYHUVDV iUHDV GD FLrQFLD�

FRPR ItVLFD� ELRORJLD� HFRQRPLD H HQJHQKDULDV� &RP R� DGYHQWR GDV WHFQRORJLDV

GLJLWDLV� WRUQRX�VH SRVVtYHO ID]HU VLPXODo}HV GRV PDLV GLYHUVRV IHQ{PHQRV H SUHYHU�

VHX FRPSRUWDPHQWR��SRGH�VH SUHYHU D�RFRUUrQFLD�GH�WHUUHPRWRV� DQDOLVDU D UHVLVWrQFLD

GH XPD HVWUXWXUD GH FRQFUHWR QR SURMHWR GH HGLItFLRV H HVWLPDU D SUREDELOLGDGH GH

FKXYDV SRU PHLR GH PRGHODJHP PDWHPiWLFD H WHFQRORJLD FRPSXWDFLRQDO�

1D� HGXFDomR�� D REWHQomR� GR� PRGHOR� PDWHPiWLFR� SRGH� VHU� DX[LOLDGD� SHODV�

7',&��HP�HVSHFLDO�SHOR�XVR�GR�FRPSXWDGRU��TXH� UHDOL]D�RV�FiOFXORV��SHUPLWLQGR�DR�

DOXQR�FRQFHQWUDU�VH�QR�SURFHVVR�GH�PRGHODJHP��'HVVD�IRUPD��R�FRPSXWDGRU�SURSLFLD�

DR�HVWXGDQWH�D�SRVVLELOLGDGH�GH�FULDU�VHXV�SUySULRV�PRGHORV�H��DR�PHVPR�WHPSR��ID]HU�

FLrQFLD� GH� IRUPD� PDLV� SUD]HURVD�� QHFHVViULD H� PDLV� SUy[LPD� GRV� IHQ{PHQRV� GD�

UHDOLGDGH��%/,.67(,1������"��

$OpP�GLVVR��GH�DFRUGR�FRP�0H\HU��&DOGHLUD�H�0DOKHLURV���������³D�YLVXDOL]DomR��

DVSHFWR� LPSRUWDQWH�SDUD�D�FRPSUHHQVmR�GH�GHWHUPLQDGRV�FRQFHLWRV�PDWHPiWLFRV�H�

TXH� SRGH� VHU� IDFLOLWDGD� SHOD� SUHVHQoD� GDV� 7,&V�� SRGH� WDPEpP� FRODERUDU� FRP� R�

GHVHQYROYLPHQWR�GD�PRGHODJHP´�

3DUD� R� GHVHQYROYLPHQWR� GD� PRGHODJHP� PDWHPiWLFD� XPD GDV WpFQLFDV

XWLOL]DGDV SDUD VH HQFRQWUDU R PRGHOR p R PpWRGR GRV PtQLPRV TXDGUDGRV� RX DMXVWH

GH FXUYDV� TXH� VHJXQGR %DVVDQH]L �������S������DSXG�6,/9$��������S������



��

(P WHUPRV GH PRGHODJHP PDWHPiWLFD GH IHQ{PHQRV FDUDFWHUL]DGRV
SRU XP SURFHVVR GLQkPLFR� D IRUPXODomR GR PRGHOR SRGH PXLWDV
YH]HV SUHFHGHU j DQiOLVH GRV GDGRV H[SHULPHQWDLV� 1HVWHV FDVRV� R
PpWRGR GH DMXVWH GH FXUYDV p IXQGDPHQWDO SDUD D YDOLGDomR GRV
PRGHORV HVWDEHOHFLGRV D SULRUL� >���@�

&RP HVVH PpWRGR� SRGH�VH�FKHJDU D XP PRGHOR DSUR[LPDGR FRP�GDGRV GH

XPD VLWXDomR UHDO H YHULILFDU R TXDQWR D FXUYD GH DMXVWH VH DSUR[LPD GRV GDGRV�

'H DFRUGR FRP %HUWRQH� %DVVDQH]L H -DIHOLFH �������S������ R DMXVWH GH FXUYD

VLJQLILFD�

>«@ VLPSOHVPHQWH GHWHUPLQDU RV FRHILFLHQWHV GH XPD IXQomR I� GDGD
JHQHULFDPHQWH D SULRUL� GH PRGR TXH� QR LQWHUYDOR GH YDORUHV
FRQVLGHUDGR� HVWD IXQomR H RV GDGRV HVWDWtVWLFRV HVWHMDP ³SUy[LPRV´�
'HSHQGHQGR GR TXH HQWHQGHPRV SRU SUR[LPLGDGH HQWUH IXQomR
DMXVWDGD H RV GDGRV H[SHULPHQWDLV� WHUHPRV GLIHUHQWHV VROXo}HV SDUD
I� 'H TXDOTXHU IRUPD� Vy SRGHPRV JDUDQWLU D SUR[LPLGDGH HQWUH D FXUYD
GH UHJUHVVmR H RV SRQWRV GDGRV QR LQWHUYDOR OLPLWDGR RQGH WDLV SRQWRV
IRUDP WRPDGRV�

9DOH UHVVDOWDU TXH� TXDQWR PDLV SUy[LPR GD UHDOLGDGH p R PRGHOR� PDLRU VHUi R

Q~PHUR GH SDUkPHWURV QHFHVViULRV SDUD D PRGHODJHP� R TXH OHYD D XPD PDLRU

FRPSOH[LGDGH GR PRGHOR H PDLRU GLILFXOGDGH GH LQWHUSUHWDomR GRV GDGRV JHUDGRV SHOR

PRGHOR�

1R FRQWH[WR HVFRODU� p VXILFLHQWH XP PRGHOR PDWHPiWLFR EiVLFR� PHVPR TXH

QmR DSUHVHQWH ILHOPHQWH RV GDGRV H[SHULPHQWDLV� GHVGH TXH DWLQMD RV REMHWLYRV

SURSRVWRV H GH LQWHUHVVH GR DOXQR H TXH VHMD YDOLGDGR SHOD FRPSDUDomR GRV GDGRV

PRGHODGRV FRP RV GDGRV H[SHULPHQWDLV �%(5721(� %$66$1(=,� -$)(/,&(� ������

RX�VHMD� R SURFHVVR GH ID]HU PRGHODJHP p R TXH OHYD j DSUHQGL]DJHP�

e�SUHFLVR�GHILQLU�RV�SURFHGLPHQWRV�SDUD�D�REWHQomR GR PRGHOR PDWHPiWLFR� 2

4XDGUR�� OLVWD DOJXPDV DERUGDJHQV HP UHODomR jV HWDSDV SDUD R GHVHQYROYLPHQWR GD

PRGHODJHP PDWHPiWLFD�

4XDGUR�� ± $OJXPDV�DERUGDJHQV�GH�PRGHODJHP�PDWHPiWLFD

$8725(6 (7$3$6�3$5$�02'(/$*(0

%DVVDQH]L �������S�����
DSXG�6$1726��������S����

� ([SHULPHQWDomR
� $EVWUDomR
� 5HVROXomR
� 9DOLGDomR
� 0RGLILFDomR
� $SOLFDomR



��

.O�EHU�H�%XUDN ������

� (VFROKD GR WHPD
� 3HVTXLVD H[SORUDWyULD
� /HYDQWDPHQWR GRV SUREOHPDV� UHVROXomR GRV

SUREOHPDV� GHVHQYROYLPHQWR GR FRQWH~GR
PDWHPiWLFR QR FRQWH[WR GR WHPD�

� $QiOLVH FUtWLFD GDV VROXo}HV

%LHPEHQJXW H +HLQ ������
� ,QWHUDomR
� 0DWHPDWL]DomR
� 0RGHOR PDWHPiWLFR

)RQWH� DGDSWDGR GH .RPDU �������S� ����

1R kPELWR GHVWD SHVTXLVD� HOHJHX�VH D DERUGDJHP GH %LHPEHQJXW H +HLQ

������ R SURFHGLPHQWR SDUD PRGHODJHP PDWHPiWLFD FRPR PHLR GH GHVHQYROYLPHQWR

GRV UHFXUVRV HGXFDFLRQDLV FRQWLGRV QR SURGXWR� HP IRUPDWR GH PDQXDO�

%LHPEHQJXW H +HLQ ������� S� ��� GHILQHP PRGHODJHP PDWHPiWLFD FRPR ³R

SURFHVVR TXH HQYROYH D REWHQomR GH XP PRGHOR´� &RP� EDVH� QHVVH SURFHVVR� D

PRGHODJHP p XP PHLR GH FRQHFWDU PDWHPiWLFD H UHDOLGDGH� TXH� QD SHUVSHFWLYD GRV

DXWRUHV� VmR VHSDUDGDV�

3DUD D�HODERUDomR GR PRGHOR PDWHPiWLFR� %LHPEHQJXW H +HLQ ������ SURS}HP

WUrV HWDSDV EiVLFDV� FDGD XPD FRPSRVWD� GH� GXDV VXEHWDSDV� FRPR PRVWUDGR QD

)LJXUD���

)LJXUD�� ± 3URFHVVR�GH�PRGHODJHP�PDWHPiWLFD

)RQWH� %LHPEHQJXW H +HLQ �������S� ����

2 SURFHGLPHQWR PRVWUDGR DQWHULRUPHQWH VHUYH GH URWHLUR SDUD R

GHVHQYROYLPHQWR GR SURFHVVR GH PRGHODJHP PDWHPiWLFD� $ VHJXLU p GHVFULWD FDGD

HWDSD�



��

�� HWDSD� ,QWHUDomR�FRP R DVVXQWR

'HILQLGR� R DVVXQWR TXH VH SUHWHQGH HVWXGDU� p PRPHQWR GH VH� EXVFDUHP

LQIRUPDo}HV H GDGRV TXH HQYROYHP D VLWXDomR�SUREOHPD� $�EXVFD�SRGH VHU IHLWD GH

PRGR LQGLUHWR �QD LQWHUQHW��SRU H[HPSOR� RX GLUHWR� SRU PHLR GH H[SHULPHQWDomR SDUD

REWHQomR H UHJLVWUR GH GDGRV� (VVH SURFHVVR VH UHSHWH DWp TXH VH WHQKD R

HQWHQGLPHQWR VXILFLHQWH SDUD HWDSD VHJXLQWH�

�� HWDSD� 0DWHPDWL]DomR

1HVVD HWDSD� D VLWXDomR�SUREOHPD p WUDQVSRVWD SDUD D�OLQJXDJHP PDWHPiWLFD�

RX VHMD� HQFRQWUDP�VH� HTXDo}HV� IyUPXODV� UHSUHVHQWDo}HV RX SURJUDPD

FRPSXWDFLRQDO TXH OHYHP j VROXomR RX SHUPLWDP XPD�DSUR[LPDomR GD�VROXomR�

�� HWDSD� 0RGHOR�PDWHPiWLFR

1D ~OWLPD HWDSD� UHDOL]D�VH D DYDOLomR GR PRGHOR� RX VHMD� YHULILFD�VH�R TXDQWR

HOH VH DSUR[LPD GD VLWXDomR�SUREOHPD� 6H R PRGHOR QmR IRU VDWLVIDWyULR� GHYH�VH�YROWDU�

j�HWDSD�DQWHULRU�H�UHDOL]DU�RV GHYLGRV DMXVWHV�

'HQWUR GD SURSRVWD GHVWH WUDEDOKR� R SURFHVVR GH PRGHODJHP GH�%LHPEHQJXW

H +HLQ ������ SHUPLWH�QRV D IOH[LELOLGDGH QHFHVViULD SDUD R GHVHQYROYLPHQWR GD

PDWHPiWLFD� TXH SRVVLELOLWRX D LQWHJUDomR HQWUH PRGHODJHP H UREyWLFD� H� DV 7',&

IRUQHFHUDP UHFXUVRV GH DSRLR�

$ SUy[LPD VHomR GLVFRUUH�VH VREUH D UREyWLFD HGXFDFLRQDO H D EDVH WHyULFD

XWLOL]DGD QHVWD SHVTXLVD�

��� 5REyWLFD�HGXFDFLRQDO

$ SDODYUD URE{ p XP VXEVWDQWLYR PDVFXOLQR TXH WHP RULJHP QR WFKHFR�URERWD�

TXH VLJQLILFD WUDEDOKR GXUR� 'H DFRUGR FRP R 'LFLRQiULR 3ULEHUDP GD /tQJXD

3RUWXJXHVD� URE{ p GHILQLGR FRPR� ³�� $SDUHOKR FDSD] GH DJLU GH PDQHLUD DXWRPiWLFD

QXPD GDGD IXQomR� �� $XW{PDWR FRP ILJXUD� KXPDQD� �� >)LJXUDGR@ ,QGLYtGXR TXH

REHGHFH PHFDQLFDPHQWH³ �52%Ð�� ������ 7UDWD�VH� GH� HTXLSDPHQWRV SURJUDPDGRV

SDUD UHDOL]DU WDUHIDV UHSHWLWLYDV GH IRUPD DXW{QRPD RX SURJUDPDGD�
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6HJXQGR $PHULFDQ +HULWDJH 'LFWLRQDU\� UREyWLFD p D FLrQFLD RX R HVWXGR GD

WHFQRORJLD DVVRFLDGR FRP R SURMHWR� D� IDEULFDomR� D� WHRULD H D�DSOLFDomR GRV URE{V

�52%27,&6�� ������ 2V FRQKHFLPHQWRV QHFHVViULRV SDUD R� GHVHQYROYLPHQWR GD

UREyWLFD VmR D HOHWU{QLFD� D� PHFkQLFD H D� SURJUDPDomR GH VRIWZDUH� $V SDUWHV

HOHWU{QLFD H GH VRIWZDUH UHTXHUHP QRo}HV GH HOHWU{QLFD HPEDUFDGD� FRPR SODFD

$UGXLQR� H VXD OLQJXDJHP GH SURJUDPDomR� -i D SDUWH PHFkQLFD UHTXHU

FRQKHFLPHQWRV VREUH FLQHPiWLFD� SQHXPiWLFD H KLGUiXOLFD�

7HQGR� HP� YLVWD� WDLV� FRQFHLWRV� SHUFHEH�VH TXH RV URE{V HVWmR LQVHULGRV GH

IRUPD PDFLoD QD VRFLHGDGH� (VWmR SUHVHQWHV HP GLYHUVDV iUHDV� GHVGH D LQG~VWULD�

FRP HTXLSDPHQWRV GH PRQWDJHP GH DOWD WHFQRORJLD� DWp R�DPELHQWH�GRPpVWLFR� TXH

WHP FRPR H[HPSOR D PiTXLQD GH ODYDU URXSDV� $OpP GLVVR� D UREyWLFD LQVHUH�VH QR

FRQWH[WR HGXFDFLRQDO H� WRUQD�VH� FDGD� YH]� PDLV� SUHVHQWH� FRPR PHLR DX[LOLDU GD

DSUHQGL]DJHP SDUD�RV PDLV GLYHUVRV FRQFHLWRV� GHYLGR D VXD QDWXUH]D LQWHUGLVFLSOLQDU�

$ UREyWLFD HGXFDFLRQDO HP VDOD GH DXOD �)LJXUD����QmR p UHFHQWH� 2 SUHFXUVRU

GHVVD DERUGDJHP GH HQVLQR IRL R SHVTXLVDGRU GR� ,QVWLWXWR� GH� 7HFQRORJLD� GH�

0DVVDFKXVHWWV��0,7��6H\PRXU 3DSHUW QRV DQRV ������TXH�GHVHQYROYHX D WHRULD GR

FRQVWUXFLRQLVPR� FXMD UHIHUrQFLD p� D DERUGDJHP FRQVWUXWLYLVWD� IXQGDGD SRU -HDQ

3LDJHW� FRP TXHP 3DSHUW�WUDEDOKRX SRU DSUR[LPDGDPHQWH FLQFR DQRV�

)LJXUD�� ± 5RE{�GHVHQYROYLGR�SRU�6H\PRU�3DSHUW

)RQWH��$�ORJR��������

1R FRQWH[WR HGXFDFLRQDO� D LPSRUWkQFLD GH 3LDJHW WHYH UHIOH[RV GLUHWRV VREUH R

XVR GD WHFQRORJLD FRPR LQVWUXPHQWR KiELO D SURSDJDU R FRQKHFLPHQWR FLHQWtILFR�

� $UGXLQR�p�XPD�SODWDIRUPD�GH�SURWRWLSDJHP�HOHWU{QLFD��'LVSRQtYHO�HP� KWWSV���ZZZ�DUGXLQR�FF��
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7UDWD�VH GH XPD FRUUHQWH GH SHQVDPHQWR QmR� Vy� QR FDPSR GD WHRULD

SHGDJyJLFD� PDV� SULQFLSDOPHQWH� QR� GD� WHRULD� SVLFROyJLFD� SRUTXH EXVFD H[SOLFDU

FRPR RFRUUH R GHVHQYROYLPHQWR GR FRQKHFLPHQWR GR LQGLYtGXR QR WUDQVFRUUHU GD VXD

YLGD�

3DUD 3LDJHW� D EDVH GR FRQKHFLPHQWR UHVXOWD GH LQWHUDomR HQWUH VXMHLWR H

DPELHQWH� R�TXH RFRUUH GXUDQWH R SURFHVVR GH GHVHQYROYLPHQWR HP TXH p FULDGR VHX

SUySULR PRGHOR GH PXQGR� 3DUD TXH LVVR RFRUUD� R LQGLYtGXR GHYH VHU VXMHLWR DWLYR�

SRLV HOH p FRQVWUXWRU GR SUySULR FRQKHFLPHQWR �*28/$57� ������

$OpP GLVVR� D UHODomR GH WURFD FRP R PHLR�REMHWR H D YLYrQFLD FRP RV

UHVXOWDGRV GDV VXDV Do}HV VREUH HVVH PHLR OHYD D PXGDQoDV QDV HVWUXWXUDV PHQWDLV

�9$/(17(� ������

(VVD H[SHULPHQWDomR QHFHVVLWD GH XPD DWLYLGDGH RUJDQL]DGRUD QD LQWHUDomR

HVWDEHOHFLGD HQWUH R VXMHLWR H R FRQWH~GR D VHU DSUHQGLGR� 0DV Ki TXH VH WHU HP FRQWD

DV H[SHULrQFLDV Mi YLYHQFLDGDV SRU HOH� HQULTXHFHQGR�VH� DVVLP� RV UHIOH[RV LQLFLDLV

FRP HVTXHPDV PDLV FRPSOH[RV GH SHQVDPHQWR�

7DLV FRQFHLWRV IRUDP DSURYHLWDGRV SRU 6H\PRXU 3DSHUW� SDUD FULDU DV LGHLDV GR

FRQVWUXFLRQLVPR� TXH DGDSWD RV SULQFtSLRV GR FRQVWUXWLYLVPR GH 3LDJHW QR SURFHVVR

GH FRQVWUXomR GDV HVWUXWXUDV LQWHOHFWXDLV DWUDYpV GR XVR GR FRPSXWDGRU FRPR

IHUUDPHQWD HGXFDFLRQDO�

2 FRQVWUXFLRQLVPR�GH 3DSHUW� FRPR GLWR� EDVHLD�VH QR FRQFHLWR SLDJHWLDQR GH

TXH D FULDQoD p XP VHU SHQVDQWH� FRQVWUXWRUD GH VXDV SUySULDV HVWUXWXUDV FRJQLWLYDV�

3DSHUW ������ S� ��� GHILQH HVVH SURFHVVR FRPR ³DSUHQGL]DJHP SLDJHWLDQD´� TXH

RFRUUH GH IRUPD HVSRQWkQHD� QDWXUDO QD�LQWHUDomR�GD SHVVRD�FRP R VHX DPELHQWH ±

HP FRQWUDVWH FRP D DSUHQGL]DJHP GLULJLGD SRU FXUUtFXORV FDUDFWHUtVWLFRV GD HVFROD

WUDGLFLRQDO�

$ LQRYDomR HVWi QD IHUUDPHQWD �VRIWZDUH GH SURJUDPDomR� XVDGD SDUD

SURSRUFLRQDU D LQWHUDomR GD FULDQoD FRP R REMHWR D VHU FRQVWUXtGR� QHFHVVDULDPHQWH

YLQFXODGR FRP D VXD UHDOLGDGH RX FRP R ORFDO RQGH VHUi DSURYHLWDGR� 3DUD R FULDGRU

GR FRQVWUXFLRQLVPR� ³$SUHQGHPRV PHOKRU ID]HQGR� PDV DSUHQGHPRV DLQGD PHOKRU VH�

DOpP GH ID]HUPRV� IDODUPRV H SHQVDUPRV VREUH R TXH IL]HPRV³ �3$3(57� ����� S����

WUDGXomR�QRVVD��

2 PpWRGR GHVHQYROYLGR SRU 3DSHUW FRQVLGHUD TXH D HIHWLYD FRQVWUXomR GH XP

REMHWR TXH VROXFLRQH XP SUREOHPD TXH WHP UHODomR GLUHWD FRP R DOXQR LQVWLJD R
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DSUHQGL]DGR� HP UD]mR GR LQWHUHVVH TXH GHVSHUWD H GD OLJDomR HPRFLRQDO TXH WRUQD D

DSUHQGL]DJHP PXLWR PDLV VLJQLILFDWLYD�

&RP� R UDFLRFtQLR EDVHDGR QR SHQVDPHQWR FRQFUHWR� XVDQGR RV SULQFtSLRV

DEVWUDWRV FRPR IHUUDPHQWDV SDUD DSHUIHLoRi�OR� p SRVVtYHO GHVHQYROYHU QR DOXQR DV

HQWLGDGHV PHQWDLV UHOHYDQWHV QD FRQVWUXomR GDTXHOH SHQVDPHQWR� VROLGLILFDQGR�R H

DPSOLDQGR D VXD FDSDFLGDGH HP DWXDU GLDQWH GDV VLWXDo}HV GH IRUPD FULDWLYD H IOH[tYHO�

3DSHUW ������� HP SDUFHULD FRP RXWURV SHVTXLVDGRUHV� FRQFHEHX R /RJR��

VRIWZDUH SUHFXUVRU QD DSOLFDomR GHVVD PHWRGRORJLD QR GHVHQYROYLPHQWR GDV

HVWUXWXUDV LQWHOHFWXDLV�

>«@ HVFROKL FRPR PHWD OXWDU SDUD FULDU XP DPELHQWH QR TXDO WRGDV DV
FULDQoDV ± VHMD TXDO IRU VXD FXOWXUD� JrQHUR RX SHUVRQDOLGDGH �
SXGHVVHP DSUHQGHU iOJHEUD� JHRPHWULD� RUWRJUDILD H KLVWyULD GH
PDQHLUDV PDLV SUy[LPDV j DSUHQGL]DJHP LQIRUPDO GD FULDQoD SUp�
HVFRODU RX GD FULDQoD H[FHSFLRQDO GR TXH DR SURFHVVR HGXFDFLRQDO
DGRWDGR QDV HVFRODV �3$3(57� ����� S� ����

2 /RJR p XP VRIWZDUH HGXFDWLYR TXH XVD D OLQJXDJHP GH SURJUDPDomR FRPR

DPELHQWH SDUD JHUDU FRQKHFLPHQWR� (VVH FRQKHFLPHQWR p UHVXOWDGR GD LQWHUDomR GD

FULDQoD FRP R FRPSXWDGRU� HQVLQDQGR D 7DUWDUXJD GR /RJR D UHVROYHU XP SUREOHPD

GH VHX LQWHUHVVH SRU PHLR GH FRPDQGRV �)LJXUD� ��� $R H[HFXWDU R FRPDQGR H

FRPSDUDU DV LGHLDV RULJLQDLV FRP R UHVXOWDGR� D FULDQoD WHP D�RSRUWXQLGDGH GH DQDOLVDU

RV FRQFHLWRV DSOLFDGRV H� KDYHQGR DOJR HUUDGR� GHSXUDU R SURJUDPD H LGHQWLILFDU D

RULJHP GR HUUR�

� 'LVSRQtYHO�HP� KWWSV���HO�PHGLD�PLW�HGX�ORJR�IRXQGDWLRQ�ZKDWBLVBORJR�KLVWRU\�KWPO�
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)LJXUD�� ± 7DUWDUXJD�GR�/RJR

)RQWH� $�ORJR��������

$R HQVLQDU D 7DUWDUXJD D SHQVDU� H[SORUDQGR RV FRPDQGRV GR /RJR� D FULDQoD

GHVFREUH VHX SUySULR MHLWR GH SHQVDU� FRQVWUXLQGR R FRQKHFLPHQWR FRP EDVH QD

UHDOL]DomR FRQFUHWD�GH XPD DomR FXMR UHVXOWDGR p XP SURGXWR WDQJtYHO� (OD DSUHQGH

GHVFREULQGR H ID]HQGR�

'R SRQWR GH YLVWD SHGDJyJLFR� R FRQWUROH GD DSUHQGL]DJHP SDUWH GR DOXQR� TXH

XWLOL]D RV UHFXUVRV GLVSRQtYHLV j VXD PDQHLUD� FDEHQGR DR SURIHVVRU DX[LOLDU SURSRQGR

PXGDQoDV QR SURMHWR H DMXVWDQGR�R DR QtYHO DGHTXDGR DR DSUHQGL]� &RPR 3LDJHW�

3DSHUW FRQVLGHUD GH VXPD LPSRUWkQFLD DSURYHLWDU DV H[SHULrQFLDV DQWHULRUHV GR DOXQR

SDUD HVWDEHOHFHU FRQH[}HV FRP R QRYR H�GHFODUD�TXH�

'L]HU TXH HVWUXWXUDV LQWHOHFWXDLV VmR FRQVWUXtGDV SHORV DOXQRV DR LQYpV
GH VHU HQVLQDGD SHOR SURIHVVRU QmR VLJQLILFD TXH HODV VHMDP
FRQVWUXtGDV GR QDGD� 3HOR FRQWUiULR� FRPR TXDOTXHU RXWUR FRQVWUXWRU�
D FULDQoD VH DSURSULD� SDUD VHX SUySULR XVR� GH PDWHULDLV TXH HOD
HQFRQWUD H� PDLV VLJQLILFDWLYDPHQWH� GH PRGHORV H PHWiIRUDV
VXJHULGRV SHOD FXOWXUD TXH D URGHLD� �3$3(57� ����� S� ����
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$ PHWRGRORJLD /RJR GH HQVLQR�DSUHQGL]DJHP� TXH VXUJLX QD GpFDGD GH �����

IRL DSHQDV R LQtFLR GD PDWHULDOL]DomR GD XWLOLGDGH GD WHFQRORJLD QD HGXFDomR� 'HVGH

HQWmR� RV DYDQoRV GD WHFQRORJLD GD LQIRUPDomR IRUDP HQRUPHV� H� YiULDV

SRVVLELOLGDGHV HGXFDFLRQDLV VXUJLUDP� GHQWUH HODV D UREyWLFD� ,VVR VH GHYH� HP JUDQGH

SDUWH� DR GHVHQYROYLPHQWR GD LQIRUPiWLFD H� SULQFLSDOPHQWH� GD LQWHUQHW��TXH SHUPLWH

D GLVVHPLQDomR GRV FRQKHFLPHQWRV QHFHVViULRV SDUD R GHVHQYROYLPHQWR GD UREyWLFD

HGXFDFLRQDO� 1HVWD SHVTXLVD� R SULQFtSLR GH SURJUDPDomR /RJR IRL XWLOL]DGR SDUD

SURJUDPDU RV PRYLPHQWRV GR GUDZERW� R FDUULQKR UREyWLFR� (P�YH]�GD 7DUWDUXJD QD

WHOD GR FRPSXWDGRU� R GHVHQKR p IHLWR FRP� FRPDQGRV HQYLDGRV SHOR� FHOXODU DR

GUDZERW� XP FDUULQKR UREyWLFR SURJUDPDGR SDUD GHVHQKDU� 6HX FRQWUROH p IHLWR SRU

PHLR GR FHOXODU H FRPSXWDGRU� 3HUWHQFH j FODVVH GH URE{V TXH WrP FRPR FDUDFWHUtVWLFD

D UHDOL]DomR GH GHVHQKRV SRU PHLR GH SURJUDPDomR RX FRQWUROH H[WHUQR� $�VHJXLU

DOJXQV H[HPSORV GH GUDZERWV�

x 6FDUD GUDZERW� R URE{ GR WLSR 6FDUD �)LJXUD���� p FRPSRVWR SRU XP EUDoR

DUWLFXODGR GRWDGR�GH�XPD FDQHWD H FRQHFWDGR D GRLV PRWRUHV� 6HX�FRQWUROH

p IHLWR SRU PHLR GD SODFD $UGXLQR�

)LJXUD��� ± 5RE{�GR�WLSR�6FDUD

)RQWH� 0* 'UHDP 7HFKQRORJ\��������
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x 3RODUJUDSK GUDZERW� R URE{ GR WLSR 3RODUJUDSK �)LJXUD���� p FRPSRVWR SRU

GRLV PRWRUHV IL[RV PRQWDGRV HP XPD HVWUXWXUD YHUWLFDO H FRQHFWDGRV D XPD

FDQHWD SRU PHLR GH ILRV FRP FRQWUDSHVRV� 2 PRYLPHQWR VLQFURQL]DGR

SHUPLWH D UHDOL]DomR GH GHVHQKRV� 6HX FRQWUROH p IHLWR FRP D SODFD $UGXLQR�

)LJXUD��� ± 5RE{�GR�WLSR�3RODUJUDSK

)RQWH� 0* 'UHDP 7HFKQRORJ\��������

x &DU GUDZERW� R URE{ GR WLSR FDUUR �)LJXUD� ��� SRVVXL GXDV URGDV� GRLV

PRWRUHV H XPD FDQHWD� H VHX FRQWUROH p IHLWR FRP SODFD $UGXLQR�
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)LJXUD��� ± 5RE{�GR�WLSR�FDUUR

)RQWH� %LRPHFK����������

2 URE{ XWLOL]DGR QHVWD SHVTXLVD IRL R GUDZERW GR WLSR FDUUR� GHYLGR j IDFLOLGDGH

GH FRQVWUXomR� DR�FXVWR H j�LQWHJUDomR FRP RXWUDV SODWDIRUPDV ± IRL�GHVHQYROYLGR FRP

PDWHULDLV GH IiFLO DFHVVR H EDL[R FXVWR �)LJXUD�����

)LJXUD��� ± 'UDZERW GHVHQYROYLGR�QD�SHVTXLVD

)RQWH� R DXWRU�
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2 FRQWUROH�GR�GUDZERW IRL IHLWR FRP�D $UGXLQR� XPD SODWDIRUPD LQWHJUDGD SDUD

SURJUDPDomR GH GLYHUVRV WLSRV GH SODFDV HOHWU{QLFDV �)LJXUD ���� RX VHMD� SHUPLWH

SURJUDPDU R� URE{�� SRU� PHLR� GR� FRPSXWDGRU� H� GH� XP� FDER� GH� GDGRV� 86%�� SDUD

H[HFXWDU XPD FHUWD WDUHID� FRPR SLVFDU XP /('�RX FRQWURODU D YHORFLGDGH GH XP

SHTXHQR PRWRU�

)LJXUD �� ± 3ODWDIRUPD�$UGXLQR�H�SODFDV�SURJUDPiYHLV

)RQWH� R DXWRU�

3DUD SURJUDPDU DV SODFDV� IRL XWLOL]DGD D OLQJXDJHP GH SURJUDPDomR &� TXH�

SRVVXL YDVWR PDWHULDO GH DSRLR QD LQWHUQHW� $OpP GLVVR� Ki YiULRV UHFXUVRV SDUD

DSOLFDomR HP SURMHWRV GH DXWRPDomR UHVLGHQFLDO H LQGXVWULDO H LQWHUQHW GDV FRLVDV�

HQWUH RXWURV� 1D SHUVSHFWLYD GD VDOD GH DXOD� HGXFDGRUHV HVWmR SHUFHEHQGR R

SRWHQFLDO GD SODWDIRUPD QR HQVLQR� GHYLGR j SRVVLELOLGDGH GH DERUGDU GLYHUVRV

FRQFHLWRV GH PRGR�LQWHUGLVFLSOLQDU� j�IDFLOLGDGH�GH�XWLOL]DomR H D�VHX EDL[R FXVWR�

2 EUHYH UHODWR DFHUFD GD UREyWLFD HGXFDFLRQDO WHYH FRPR REMHWLYR GHILQLU R�WLSR

GH URE{ XWLOL]DGR QHVWD SHVTXLVD H GHPRQVWUDU DV GLYHUVDV SRVVLELOLGDGHV TXH D

UREyWLFD SURSLFLD� 2 PDQXDO �$SrQGLFH� % GHVWH WUDEDOKR� GHWDOKD D FRQVWUXomR GR

GUDZERW�

1D SUy[LPD VHomR� FDUDFWHUL]D�VH D PHWRGRORJLD XWLOL]DGD SDUD UHVSRQGHU j

SHUJXQWD QRUWHDGRUD GHVWD SHVTXLVD�
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� 0(72'2/2*,$

1HVWD GLVVHUWDomR p DSUHVHQWDGD XPD SHVTXLVD GH QDWXUH]D DSOLFDGD TXH YLVRX

D�SURGX]LU FRQKHFLPHQWR FRP�D�UHODomR HQWUH WHRULD H DWLYLGDGHV SUiWLFDV HP VDOD GH

DXOD SRU PHLR GR SURGXWR HGXFDFLRQDO FRP R�XVR GH 7',&� PRGHODJHP PDWHPiWLFD H

UREyWLFD�

6HJXQGR *HUKDUGW H 6LOYHLUD ������ S� ���� D SHVTXLVD DSOLFDGD ³REMHWLYD JHUDU

FRQKHFLPHQWRV SDUD DSOLFDomR SUiWLFD H GLULJLGRV j VROXomR GH SUREOHPDV HVSHFtILFRV�

(QYROYH YHUGDGHV H LQWHUHVVHV ORFDLV´�

4XDQWR D DERUGDJHP p XP WLSR GH SHVTXLVD FRPELQDGD� RX VHMD� TXDQWLWDWLYD H

TXDOLWDWLYD� $ SULPHLUD IRL XWLOL]DGD SDUD R GHVHQYROYLPHQWR GR SURGXWR GHVWH WUDEDOKR�

-i R VHJXQGR PpWRGR p UHODWLYR j DSOLFDomR GR SURGXWR HP VDOD GH DXOD� 6HJXQGR

7XUULRQL H 0HOOR ������ S� ���� ³$ SHVTXLVD FRPELQDGD FRQVLGHUD TXH R SHVTXLVDGRU

SRGH FRPELQDU DVSHFWRV GDV SHVTXLVDV TXDOLWDWLYDV H TXDQWLWDWLYDV HP WRGRV RX HP

DOJXPDV GDV HWDSDV GR SURFHVVR GH SHVTXLVD´� $ )LJXUD� �� GHPRVWUD GH IRUPD

HVWUXWXUDGD R WLSR SHVTXLVD XWLOL]DGR QHVWH WUDEDOKR�

)LJXUD��� ± (VTXHPD�GR�WLSR�GH�SHVTXLVD

)RQWH� DGDSWDGR GH 7XUULRQL H 0HOOR ������ H /�GNH H $QGUp �������



��

3DUD R GHVHQYROYLPHQWR GRV UHFXUVRV SUHVHQWHV QR PDQXDO� IRUDP XWLOL]DGDV

FRPR PpWRGR D PRGHODJHP H D�VLPXODomR TXH SRVVXHP DERUGDJHP TXDQWLWDWLYD H

QDWXUH]D DSOLFDGD�

$ PRGHODJHP H D�VLPXODomR VmR XWLOL]DGDV TXDQGR R REMHWLYR GD SHVTXLVD p

H[SHULPHQWDU� SRU PHLR GH XP PRGHOR� XP VLVWHPD UHDO� GHWHUPLQDQGR�VH FRPR HVVH

VLVWHPD UHVSRQGH D PRGLILFDo}HV TXH OKH VmR SURSRVWDV �$/9(6� ������ 'HVVD IRUPD�

QHVWD GLVVHUWDomR� p DSUHVHQWDGD D PRGHODJHPPDWHPiWLFD FRPR IHUUDPHQWD XWLOL]DGD

QR GHVHQYROYLPHQWR GRV UHFXUVRV SUHVHQWHV QR PDQXDO �$SrQGLFH�%��

$ SHVTXLVD WDPEpP p TXDOLWDWLYD� GHYLGR j QDWXUH]D VXEMHWLYD GR REMHWR

DQDOLVDGR� HVWXGD DV FDUDFWHUtVWLFDV LQGLYLGXDLV H FROHWLYDV GRV LQGLYtGXRV REVHUYDGRV

HP UHODomR DRV UHFXUVRV HGXFDFLRQDLV GH FDUiWHU WHFQROyJLFR GHVHQYROYLGRV QD

SHVTXLVD H VXD HIHWLYLGDGH QD PRWLYDomR GRV DOXQRV� $OpP GLVVR� D DERUGDJHP

TXDOLWDWLYD SHUPLWH DR SHVTXLVDGRU HVWDU HP FRQWDWR FRP R DPELHQWH GH�SHVTXLVD� TXH�

FRP� EDVH� HP REVHUYDomR H UHJLVWUR GH IDWRV� DX[LOLD QD FRPSUHHQVmR H QD�

LQWHUSUHWDomR GR IHQ{PHQR HVWXGDGR� 6HJXQGR 6LOYD H 0HQH]HV ������� S�� ���� D

SHVTXLVD TXDOLWDWLYD�

>«@ FRQVLGHUD TXH Ki XPD UHODomR GLQkPLFD HQWUH R PXQGR UHDO H R
VXMHLWR� LVWR p� XP YtQFXOR LQGLVVRFLiYHO HQWUH R PXQGR REMHWLYR H D
VXEMHWLYLGDGH GR VXMHLWR TXH QmR SRGH VHU WUDGX]LGR HP Q~PHURV� $
LQWHUSUHWDomR GRV IHQ{PHQRV H D DWULEXLomR GH VLJQLILFDGRV VmR
EiVLFDV QR SURFHVVR GH SHVTXLVD TXDOLWDWLYD� 1mR UHTXHU R XVR GH
PpWRGRV H WpFQLFDV HVWDWtVWLFDV� 2 DPELHQWH QDWXUDO p D IRQWH GLUHWD
SDUD FROHWD GH GDGRV H R SHVTXLVDGRU p R LQVWUXPHQWR�FKDYH� e
GHVFULWLYD� 2V SHVTXLVDGRUHV WHQGHP D DQDOLVDU VHXV GDGRV
LQGXWLYDPHQWH� 2 SURFHVVR H VHX VLJQLILFDGR VmR RV IRFRV SULQFLSDLV GH
DERUGDJHP�

$ SDUWLU GD DERUGDJHP TXDOLWDWLYD� HVFROKHX�VH R PpWRGR GH SHVTXLVD

³REVHUYDGRU FRPR SDUWLFLSDQWH´ FRPR IRUPD GH FRPSUHHQGHU D TXHVWmR QRUWHDGRUD GD

SHVTXLVD� 6HJXQGR /�GNH H $QGUp �������S������ QHVWH�PpWRGR��³>«@ D LGHQWLGDGH GR

SHVTXLVDGRU H RV REMHWLYRV GR HVWXGR VmR UHYHODGRV DR JUXSR SHVTXLVDGR GHVGH R

LQtFLR� 1HVVD SRVLomR� R SHVTXLVDGRU SRGH WHU DFHVVR D XPD JDPD YDULDGD GH

LQIRUPDo}HV� DWp PHVPR FRQILGHQFLDLV� SHGLQGR FRRSHUDomR DR JUXSR´�

3DUD UHVSRQGHU j SHUJXQWD QRUWHDGRUD GD SHVTXLVD ± p� SRVVtYHO R�

GHVHQYROYLPHQWR� GH� DWLYLGDGHV TXH� XQDP�PRGHODJHP�PDWHPiWLFD� H� UREyWLFD� GH� IRUPD� D�

FRQWH[WXDOL]DU� H� DSOLFDU� FRQFHLWRV� GH� IXQo}HV� WULJRQRPpWULFDV� HP� VDOD� GH� DXOD� FRP� D�

SDUWLFLSDomR�DWLYD�GRV�DOXQRV" ±� IRUDP UHDOL]DGDV DWLYLGDGHV FRP RV DOXQRV GR HQVLQR

PpGLR GD (VFROD (VWDWXDO -RDTXLP 6DUDLYD� QR PXQLFtSLR GH 8EHUOkQGLD� UHJLmR GR



��

7ULkQJXOR 0LQHLUR� QR HVWDGR GH 0LQDV *HUDLV� GXUDQWH D GLVFLSOLQD 3UiWLFD 'RFHQWH

6XSHUYLVLRQDGD� 2V UHFXUVRV GHVHQYROYLGRV ID]HP SDUWH GR SURGXWR GHVWD SHVTXLVD H�

IRUDP XWLOL]DGRV SDUD UHYLVDU R�FRQFHLWR GH IXQo}HV WULJRQRPpWULFDV�

$VVLP�� IRUDP GHVHQYROYLGDV GXDV DWLYLGDGHV LQWHUDWLYDV� $�SULPHLUD�XWLOL]RX D

YR] GRV SUySULRV DOXQRV FRPR GDGRV GH HQWUDGD QD VLPXODomR H WHYH FRPR SDQR GH

IXQGR D PRGHODJHP PDWHPiWLFD H UREyWLFD� $ VHJXQGD XWLOL]RX D UREyWLFD FRPR

UHFXUVR SDUD D�VROXomR GH SUREOHPDV GH IRUPD LQYHVWLJDWLYD H H[SORUDWyULD�

3DUD D�FRQVHFXomR�GRV�REMHWLYRV� R GHVHQYROYLPHQWR GD SHVTXLVD IRL GLYLGLGR

HP TXDWUR IDVHV�

x IDVH� H[SORUDWyULD GH GHILQLomR GR SURGXWR ± GHILQLUDP�VH TXDLV UHFXUVRV

HGXFDFLRQDLV GH EDVH WHFQROyJLFD VHULDP GHVHQYROYLGRV H DV IHUUDPHQWDV

HQYROYLGDV�

x IDVH� GH PRGHODJHP GRV UHFXUVRV HGXFDFLRQDLV ± GHPRQVWURX�VH D

PDWHPiWLFD HQYROYLGD HP FDGD XP GRV UHFXUVRV WHFQROyJLFRV SRU PHLR GD

PRGHODJHP PDWHPiWLFD� 2V GHWDOKHV GH LPSOHPHQWDomR HVWmR GHWDOKDGRV

QR SURGXWR UHVXOWDQWH GHVWD SHVTXLVD HP IRUPDWR GH PDQXDO�

x IDVH� GH SODQHMDPHQWR GDV DWLYLGDGHV ± SUHSDUDUDP�VH DV DWLYLGDGHV SDUD

VHUHP DSOLFDGDV HP VDOD GH DXOD HP IXQomR GRV UHFXUVRV HODERUDGRV QD IDVH

GH GHVHQYROYLPHQWR�

x IDVH� GH DSOLFDomR GDV DWLYLGDGHV ± XWLOL]DUDP�VH� HP VDOD GH DXOD� RV

UHFXUVRV GHVHQYROYLGRV H IH]�VH R UHODWR GDV DWLYLGDGHV UHDOL]DGDV�

$�VHJXLU� GHWDOKD�VH�FDGD�HWDSD�



��

� '(6(192/9,0(172

$ VHJXLU DSUHVHQWDP�VH DV IDVHV GR GHVHQYROYLPHQWR GHVWD SHVTXLVD�

��� )DVH�H[SORUDWyULD�GH�GHILQLomR�GR�SURGXWR

$ SDUWLU GD SUREOHPDWL]DomR H GDV FRPSHWrQFLDV GR SHVTXLVDGRU H GH� VXD�

RULHQWDGRUD� FRJLWRX�VH GHVHQYROYHU XP SURGXWR FXMR�FRQWH~GR IRVVH�D WULJRQRPHWULD�

'DGRV�D IRUPDomR HP (QJHQKDULD (OHWU{QLFD�GR�SHVTXLVDGRU� VHX�LQWHUHVVH SRU

P~VLFD H UREyWLFD H D HVSHFLDOL]DomR� GD� SURIHVVRUD RULHQWDGRUD HP PRGHODJHP

PDWHPiWLFD� FKHJRX�VH j SURSRVWD GH XQLU PRGHODJHP PDWHPiWLFD H UREyWLFD� $OpP

GLVVR� DV GLVFLSOLQDV0RGHODJHP0DWHPiWLFD� HP�TXH IRL IHLWR XP WUDEDOKR FRPP~VLFD�

H 7HFQRORJLD 'LJLWDLV 7',&��HP TXH IRL GHVHQYROYLGR R SURWyWLSR GR GUDZERW �)LJXUD�

����TXH GHVHQKDYD DSHQDV TXDGUDGRV� WDPEpP VHUYLUDP GH LQVSLUDomR�

)LJXUD��� ± 3URWyWLSR�GUDZERW GHVHQYROYLGR QD�GLVFLSOLQD�GH�7',&

)RQWH� R DXWRU�
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&RP�EDVH�QHVVH FRQWH[WR� FRQVLGHURX�VH PRGHODU R VRP GH XPD YRJDO SRU

PHLR GR PpWRGR GRV PtQLPRV TXDGUDGRV H GHPRQVWUDU TXH HOH�SRGH VHU UHSUHVHQWDGR

SRU XPD VRPD GH VHQRV H� HP VHJXLGD� GHVHQKDGR SHOR GUDZERW� $OpP GLVVR� IRL

GHVHQYROYLGR XP DSOLFDWLYR SDUD VPDUWSKRQH��SDUD DSURYHLWDU DV SRWHQFLDOLGDGHV GD

UREyWLFD HP UHODomR DR HQVLQR GH PDWHPiWLFD�

3DUD WDQWR� IRUDP SHVTXLVDGDV IHUUDPHQWDV TXH SRGHULDP VHU XWLOL]DGDV QR

GHVHQYROYLPHQWR GR SURGXWR� &RPHoRX�VH FRP D HVFROKD GR VRIWZDUH JUDWXLWR� GH

PRGHODJHP PDWHPiWLFD D VHU�LPSOHPHQWDGR SHORV SURILVVLRQDLV GD (GXFDomR�

'LYHUVRV VRIWZDUHV IRUDP WHVWDGRV� WDLV�FRPR�

x 0DWODE� SRVVXL DV IXQo}HV H UHFXUVRV QHFHVViULRV SDUD LPSOHPHQWDomR GD

SURSRVWD� RX VHMD� IXQomR GH DMXVWH GH FXUYDV H LQWHJUDomR FRP $UGXLQR� QR�

HQWDQWR��QmR p JUDWXLWR� R TXH GLILFXOWD R XVR HP HVFRODV S~EOLFDV�

x 6FLODE� SRVVXL LQWHJUDomR FRP $UGXLQR H p�JUDWXLWR� PDV D IXQomR GH DMXVWH

QmR FRUUHVSRQGHX jV H[LJrQFLDV GR SURMHWR�

x 2FWDYH� SRVVXL DV IXQo}HV H RV�UHFXUVRV QHFHVViULRV��DOpP GH VHU JUDWXLWR H

FRPSDWtYHO FRP R 0DWODE�

'DGDV� DV� RSo}HV�� HVFROKHX�VH R 2FWDYH� TXH� DOpP GH PXLWR XWLOL]DGR HP

VLPXODo}HV H PRGHODJHP PDWHPiWLFD� WHP FRPSDWLELOLGDGH FRP R 0DWODE� H

FRPXQLFDomR FRP $UGXLQR� DOpP� GH YDVWR PDWHULDO GH UHIHUrQFLD GLVSRQtYHO SDUD

SHVTXLVD�

-i SDUD UREyWLFD� IRL HVFROKLGD D SODWDIRUPD $UGXLQR� SRUTXH DSUHVHQWRX EDL[R

FXVWR�� DOpP� GH VHU XP VLVWHPD GH GHVHQYROYLPHQWR JUDWXLWR H GH IiFLO XVR� 2

GLVSRVLWLYR p XP GRV PDLV XVDGRV HP SURMHWRV GH HOHWU{QLFD H UREyWLFD� (VVD p D�SHoD

IXQGDPHQWDO QR SURMHWR� SRLV SHUPLWH D FRPXQLFDomR FRP R 2FWDYH H R VPDUWSKRQH�

RX VHMD� HVWi SUHVHQWH HP WRGDV DV DWLYLGDGHV GHVHQYROYLGDV QD SHVTXLVD�

3DUD R GHVHQYROYLPHQWR GR DSOLFDWLYR SDUD FHOXODU� XWLOL]RX�VH�R DPELHQWH GH

SURJUDPDomR 0,7 $SS ,QYHQWRU�� TXH SHUPLWH FULDU DSOLFDWLYRV SRU PHLR GH

SURJUDPDomR YLVXDO HP EORFRV GH PDQHLUD VLPSOHV H SRVVXL YiULRV H[HPSORV

GLVSRQtYHLV SDUD D�FULDomR GH�DSOLFDWLYRV� 2 GHWDOKDPHQWR GRV UHFXUVRV HVWi SUHVHQWH

QR PDQXDO �$SrQGLFH�%��

� 0DWODE�p�XPD�OLQJXDJHP�FRPSXWDFLRQDO��GHVHQYROYLGD�SDUD�FRPSXWDomR�PDWHPiWLFD�
� 0,7�$SS�,QYHQWRU��'LVSRQtYHO�HP� KWWS���DSSLQYHQWRU�PLW�HGX�



��

1D SUy[LPD VHomR� DSUHVHQWD�VH D PDWHPiWLFD HQYROYLGD QR GHVHQYROYLPHQWR

GRV UHFXUVRV XWLOL]DGRV QDV DWLYLGDGHV FRP�PRGHODJHP PDWHPiWLFD�

��� )DVH�GH�PRGHODJHP�GRV�UHFXUVRV�HGXFDFLRQDLV

$V DWLYLGDGHV LQWHUDWLYDV IRUDP GLYLGLGDV HP GRLV EORFRV� PRGHODJHP�GD YR]�

UREyWLFD�H WULJRQRPHWULD� H UREyWLFD�H�WULJRQRPHWULD��)LJXUD�����

)LJXUD��� ± (VTXHPD�GDV�DWLYLGDGHV�LQWHUDWLYDV

)RQWH� R DXWRU�

2 SULPHLUR EORFR XWLOL]D FRPR UHFXUVR SULQFLSDO R VRIWZDUH 2FWDYH� TXH H[HFXWD

R PpWRGR GRV PtQLPRV TXDGUDGRV H VH FRPXQLFD FRP R GUDZERW��TXH��SRU VXD YH]�

SRVVXL XP SURJUDPD SDUD�UHFHEHU RV FRPDQGRV GR 2FWDYH H ID]HU RV GHVHQKRV GRV

JUiILFRV� 2 VHJXQGR EORFR XWLOL]D XP VPDUWSKRQH SDUD FRQWURODU R GUDZERW� 2�

GHVHQYROYLPHQWR GHVVHV EORFRV IRL�GLYLGLGR HP WUrV�WySLFRV� ���PRGHODJHP�GR�VRP GH

XPD YRJDO� ���PRGHODJHP�GR PRYLPHQWR GR GUDZERW H ���D PRGHODJHP�GR GHVHQKR

GRV JUiILFRV SHOR GUDZERW� 'HVVD IRUPD� RV PRGHORV GHPRQVWUDP D PDWHPiWLFD

HQYROYLGD HP FDGD EORFR�

$ VHJXLU DSUHVHQWD�VH D PRGHODJHPPDWHPiWLFD GRV UHFXUVRV HGXFDFLRQDLV SRU

PHLR GD DERUGDJHP GH %LHPEHQJXW H +HLQ ������� H VXD LPSOHPHQWDomR IRL GHWDOKDGD

QR SURGXWR GHVWH WUDEDOKR�



��

�����0RGHODJHP GR�VRP�GH XPD YRJDO

3DUD R GHVHQYROYLPHQWR GD PRGHODJHP GR VLQDO GH YR]� TXH p XP GRV UHFXUVRV

XWLOL]DGRV QDV DWLYLGDGHV� IRL SUHFLVR YHULILFDU FRPR R VRP GD IDOD HUD SURGX]LGR H TXDLV�

HUDP�VXDV FDUDFWHUtVWLFDV SDUD TXH VH�SXGHVVH DYDOLDU R�UHFXUVR PDWHPiWLFR SDUD D

PRGHODJHP� $ VHJXLU p IHLWD D LQWHUDomR FRP R DVVXQWR� RX VHMD� FRPR R VRP GD YR]

p JHUDGR� DQDOLVDQGR�VH D ILVLRORJLD GR VLVWHPD YRFDO KXPDQR�

(WDSD �� ,QWHUDomR�FRP R DVVXQWR

'HQWUR GD SHUVSHFWLYD ILVLROyJLFD� VHJXQGR =ZHWVFKH ������� R DSDUHOKR YRFDO

KXPDQR �)LJXUD���� p IRUPDGR SRU YiULRV VLVWHPDV TXH WUDEDOKDP HP FRQMXQWR RQGH

R VRP p SURGX]LGR DWUDYpV GR DU H[SHOLGR SHOR SXOPmR� TXH SDVVD SHOD QD WUDTXHLD H

YLEUD� DV FRUGDV YRFDLV�� $ IUHTXrQFLD GH YLEUDomR HVWi UHODFLRQDGD FRP�R JUDX GH

DEHUWXUD GDV SUHJDV YRFDLV� GH IRUPD VHPHOKDQWH TXDQGR VH�SURGX] VRP FRP XPD

EH[LJD VHJXUDQGR VXD ERFD SDUD FRQWURODU D DEHUWXUD�

)LJXUD��� ± $SDUHOKR�YRFDO�KXPDQR

)RQWH� &DUYDOKR�H�6DQWRV��������



��

6HJXQGR %UHVROLQ �������S������ R SURFHVVR GH SURGXomR GR VRP SHOR DSDUHOKR

YRFDO KXPDQR SRGH VHU GHILQLGR FRPR�

2 IOX[R GH DU p FRUWDGR HP SXOVRV TXDVH SHULyGLFRV� RV TXDLV VmR
PRGXODGRV HP IUHTXrQFLD QD SDVVDJHP GD IDULQJH� QD FDYLGDGH GD
ERFD H SRVVLYHOPHQWH QD FDYLGDGH QDVDO� 'HSHQGHQGR GDV YiULDV
SRVLo}HV GD DUWLFXODomR YRFDO �ERFD� OtQJXD� PDQGtEXOD� YpX SDODWLQR�
HWF� GLIHUHQWHV VRQV VmR SURGX]LGRV�

$ VHJXLU� VmR OLVWDGDV DV IXQo}HV GDV SDUWHV TXH FRPS}HP R DSDUHOKR YRFDO

KXPDQR �&$59$/+2� 6$1726� ������

x OiELRV��DUWLFXODomR�GH�VRQV�ELODELDLV��E��P��S��H�ODELRGHQWDLV��I��Y�

x GHQWHV��HVFRDPHQWR�GR�VRP

x OtQJXD��SDUWLFLSD�QD�SURGXomR�GRV�VRQV

x FpX�GD�ERFD��SURMHomR�GD�YR]

x IDULQJH��DPSOLD�R�VRP

x FDYLGDGH�QDVDO��YLEUDomR�H�DPRUWL]DomR�GR�VRP

x ODULQJH��FRQWpP�DV�FRUGDV�YRFDLV

x WUDTXHLD��VXSRUWH�SDUD�YLEUDomR�GDV�FRUGDV�YRFDLV

x SXOP}HV��UHVHUYDWyULR�GH�DU

x PXVFXODWXUD�UHVSLUDWyULD��SURGX]�SUHVVmR�QR�DU

$LQGD VHJXQGR &DUYDOKR H 6DQWRV ������� FDGD VHU KXPDQR SRVVXL

FDUDFWHUtVWLFDV ~QLFDV HP UHODomR j SURGXomR GD YR] TXH SRGHP VHU ItVLFDV� GHYLGR D

FDUDFWHUtVWLFDV ILVLROyJLFDV GH FDGD LQGLYtGXR� H DGTXLULGDV� UHODFLRQDGDV FRP R PRGR

GH IDODU GH FDGD SHVVRD� RX VHMD� LQIOXHQFLDGDV SHOR PHLR� 3RUWDQWR� SRGH�VH REWHU

GRLV WLSRV GH LQIRUPDomR GH XP VLQDO GH YR]� XP GH DOWR QtYHO� TXH GL] UHVSHLWR j

PDQHLUD GH IDODU� DR�VRWDTXH� DR�GLDOHWR H DR�FRQWH~GR GD IDOD� H�R RXWUR� GH�EDL[R

QtYHO� TXH DQDOLVD R VLQDO GH YR] TXDQWR� DR� WLPEUH� j� IUHTXrQFLD H j� DPSOLWXGH� $�

DQiOLVH�GDV�FDUDFWHUtVWLFDV�GR�VRP�GD�YR]�WRPRX�SRU�EDVH�HVVHV SDUkPHWURV�

7DPEpP�IRL�SUHFLVR FODVVLILFDU RV VRQV YRFDLV� FRP�EDVH�HP�VXD SHULRGLFLGDGH

RX QmR� GLYLGLQGR�RV HP VRQV YRFiOLFRV� VRQV QmR YRFiOLFRV H VRQV H[SORVLYRV� $V

FDUDFWHUtVWLFDV GR VRP IRUDP REWLGDV SRU PHLR GD JUDYDomR GD YR] QR FRPSXWDGRU

FRP R XVR GH XP PLFURIRQH� XPD�SODFD GH VRP H R VRIWZDUH GH HGLomR H WUDWDPHQWR

GH iXGLR $XGDFLW\��

� $XGDFLW\� p� XP� VRIWZDUH SDUD� FDSWDomR� H� HGLomR� GH� iXGLR�� 'LVSRQtYHO� HP��
KWWSV���ZZZ�DXGDFLW\WHDP�RUJ��
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x 6RQV YRFiOLFRV� VmR VRQV SURGX]LGRV GH IRUPD FRQWtQXD SRU XP IOX[R GH DU

TXH��YLQGR�GRV SXOP}HV� SDVVD OLYUHPHQWH SHOD ERFD VHP QHQKXP REVWiFXOR�

'HSHQGH EDVLFDPHQWH GD DOWHUDomR GRV OiELRV H GD FDYLGDGH EXFDO� $ )LJXUD�

�� GHPRQVWUD D IRUPD GH RQGD GR VRP GD YRJDO ³L´�

)LJXUD��� ± )RUPD�GH�RQGD�GD�GR�VRP�GD�YRJDO�³L´

)RQWH� R DXWRU�

x 6RQV QmR YRFiOLFRV� VmR�JHUDGRV SRU XP HVWUHLWDPHQWR HP DOJXPD SDUWH GR

WUDWR YRFDO �XVXDOPHQWH SUy[LPR DR ILQDO GD ERFD� ± R DU DGTXLUH YHORFLGDGH

VXILFLHQWHPHQWH DOWD SDUD SURGX]LU WXUEXOrQFLD� JHUDQGR XPD HVSpFLH GH

UXtGR �)LJXUD�����

)LJXUD��� ± )RUPD�GH�RQGD�GR�VRP�GD�OHWUD�³V´

)RQWH� R DXWRU�

x 6RQV H[SORVLYRV� QD�SURGXomR GRV VRQV H[SORVLYRV� R DU p WRWDOPHQWH GLULJLGR

SDUD ERFD� TXH�HVWi FRPSOHWDPHQWH IHFKDGD� &RP R DXPHQWR GD SUHVVmR� D

RFOXVmR p LQWHUURPSLGD EUXVFDPHQWH� JHUDQGR XP SXOVR TXH H[FLWD R



��

DSDUHOKR IRQDGRU� &RP D H[FLWDomR� RFRUUH XP PRYLPHQWR UiSLGR GRV

DUWLFXODGRUHV HP GLUHomR GR SUy[LPR VRP� $ )LJXUD��� PRVWUD D IRUPD GH

RQGD GD FRQVRDQWH ³S´�

)LJXUD��� ± )RUPD�GH�RQGD�GR�VRP�GD�FRQVRDQWH�³S´

)RQWH��R�DXWRU�

3RUWDQWR� DR VH�FRPSDUDUHP DV IRUPDV GH RQGD GRV WLSRV GH VRP GD YR]� IRL

SRVVtYHO SHUFHEHU TXH R VRP GH XPD YRJDO SRVVXL QDWXUH]D RQGXODWyULD� GHYLGR j OLYUH

SDVVDJHP GH DU DWUDYpV GDV FRUGDV YRFDLV� 'LDQWH GHVVH IDWR� D IXQomR WULJRQRPpWULFD

WHP DV FDUDFWHUtVWLFDV QHFHVViULDV SDUD UHSUHVHQWDU R VRP GD YR]� RX VHMD� p�D EDVH

GR PRGHOR PDWHPiWLFR� 0DV TXDO VHULD�D�IXQomR� VHQR�RX�FRVVHQR"

6HJXQGR <QRJXWL ������� S�� ����� ³$ UD]mR SDUD D HVFROKD GDV VHQyLGHV p D

SURSULHGDGH GH ILGHOLGDGH VHQRLGDO� VHQyLGHV TXH HQWUDP HP XP VLVWHPD OLQHDU VDHP

FRPR VHQyLGHV FRP �SRVVtYHLV� PXGDQoDV QD DPSOLWXGH H IDVH� PDV PDQWHQGR D

IUHTXrQFLD RULJLQDO´�

(WDSD �� 0DWHPDWL]DomR

&RP�EDVH�QRV�GDGRV� REWLGRV�QD�HWDSD�DQWHULRU� GHILQLX�VH TXH D IXQomR GH

DMXVWH SDUD XP VLQDO SHULyGLFR VHULD D VRPD GH VHQRV �HTXDomR ���� H R PpWRGR GRV

PtQLPRV TXDGUDGRV� R UHFXUVR PDWHPiWLFR �$QH[R�$� SDUD REWHQomR GRV SDUkPHWURV



��

GDTXHOD HTXDomR� HP TXH ܽ௜ p D DPSOLWXGH� ܾ௜��D IUHTXrQFLD PXOWLSOLFDGD SRU �ߨ� H ܿ௜�

D IDVH SDUD FDGD WHUPR GH VHQR QD VpULH�

݂ሺݔሻ ൌ ෍ܽ௜

ସ

௜ୀଵ

���ሺܾ௜ݔ ൅ ܿ௜ሻ �����

2 DMXVWH GH FXUYDV XWLOL]DGR DTXL�p GR WLSR GLVFUHWR�� SRLV� RV GDGRV REWLGRV SRU

PHLR GD GLJLWDOL]DomR GR VRP GH XPD YRJDO SRVVXHP YDORUHV GLVFUHWRV H DPRVWUDGRV

HP LQWHUYDORV LJXDLV� HP�TXH ݔ VmR RV LQVWDQWHV GH DPRVWUDJHP� H �ݕ DPSOLWXGH GR

VRP �)LJXUD� ���� 2 REMHWLYR p� HQFRQWUDU XPD IXQomR TXH UHSUHVHQWH� FRP ERD

DSUR[LPDomR� RV YDORUHV GH HQWUDGD TXH UHSUHVHQWDP R VRP GD YRJDO�

)LJXUD��� ± 6LQDO�YR]�GLJLWDOL]DGR

)RQWH� R DXWRU�

3DUD D DSOLFDomR GR PpWRGR GRV PtQLPRV TXDGUDGRV� RV GDGRV GH HQWUDGD

IRUDP REWLGRV FRP�PLFURIRQH H FRPSXWDGRU SDUD GLJLWDOL]DU R VLQDO GD YR] SRU PHLR GR

VRIWZDUH 2FWDYH� FRPR GHPRQVWUDGR QD )LJXUD����

� *UDQGH]D�QmR�FRQWtQXD��FRQVWLWXtGD�SRU�XQLGDGHV�GLVWLQWDV�



��

)LJXUD��� ± 3URFHVVR�GH�DSOLFDomR�GR�PpWRGR�GRV�PtQLPRV�TXDGUDGRV

)RQWH� R DXWRU�

$ IXQomR OVTFXUYHILW SUHVHQWH QR 2FWDYH� IRL XWLOL]DGD SDUD PRGHODU R VRP GH

XPD YRJDO SRU PHLR GR PpWRGR GRV PtQLPRV TXDGUDGRV SDUD IXQo}HV QmR OLQHDUHV H

HQFRQWUDU RV FRHILFLHQWHV GD IXQomR GH DMXVWH� RX�VHMD� HQFRQWUDU RV FRHILFLHQWHV ݔ TXH

³PHOKRU VH DMXVWDP´ j HTXDomR�

���
௫
ԡܨሺ݌ǡ ሻܽݐܽ݀ݔ െ ԡଶܽݐܽ݀ݕ

ଶ ൌ ���
௫

෍ሺܨሺ݌ǡ ௜ሻܽݐܽ݀ݔ െ ௜ሻܽݐܽ݀ݕ
ଶ

௜

�����

VHQGR RV GDGRV GH HQWUDGD ܽݐܽ݀ݔ H D VDtGD GH GDGRV REVHUYDGD �ܽݐܽ݀ݕ HP TXH ܽݐܽ݀ݔ

H ܽݐܽ݀ݕ VmR PDWUL]HV RX YHWRUHV� H ܨ ሺ݌ǡ ሻܽݐܽ݀ݔ p XPD IXQomR FRP YDORU GH PDWUL] RX

GH YHWRU GR PHVPR WDPDQKR TXH �ܽݐܽ݀ݕ

2 2FWDYH UHWRUQD DRV JUiILFRV D VRPD GH VHQRV H D VRPD� GRV� TXDGUDGRV�

UHVLGXDLV��645� H FRQYHUWH RV GDGRV GD IXQomR HP YDORUHV SDUD TXH R URE{ IDoD R

GHVHQKR� $ 645 p R LQGLFDGRU GR TXDQWR D IXQomR GH DMXVWH VH DSUR[LPD GRV GDGRV

REWLGR GR VLQDO GD YR]� RX VHMD� TXDQWR PHQRU VHX YDORU� PDLV D IXQomR VH DSUR[LPD

GRV GDGRV DPRVWUDGRV GR VRP GD YRJDO� 3RUWDQWR� R YDORU GR 645 H D LQVSHomR YLVXDO

HQWUH RV SRQWRV GR VLQDO H D FXUYD REWLGD VmR RV�SDUkPHWURV GH YDOLGDomR GR PRGHOR

REWLGR FRP D IXQomR OVTFXUYHILW ������

ሾ݌ǡ ܴܵܳሿ ൌ �����������ሺ݂݊ݑǡ Ͳǡݔ ǡܽݐܽ݀ݔ ሻܽݐܽ݀ݕ �����

HP�TXH ݌ p XP YHWRU FRP RV YDORUHV GRV FRHILFLHQWHV GD IXQomR�PRGHOR� ܴܵܳ��D VRPD

GH TXDGUDGRV GRV UHVtGXRV ������ ݊ݑ݂ �������D IXQomR�PRGHOR GH DMXVWH QR SURJUDPD

FRPSXWDFLRQDO� �Ͳݔ RV SRQWRV LQLFLDLV� �ܽݐܽ݀ݔ RV GDGRV GH HQWUDGD SDUD R PRGHOR� H

�ܽݐܽ݀ݕ RV GDGRV REWLGRV SRU PHLR GD GLJLWDOL]DomR GR VRP GD YRJDO�



��

ܴܵܳ ൌ ෍ሺ݂݊ݑሺ݌ሺ݇ሻǡ ௜ሻܽݐܽ݀ݔ െ ௜ሻܽݐܽ݀ݕ
ଶ

௡

௜ୀଵ

�����

௜൯ܽݐܽ݀ݔ௞ǡ݌൫݊ݑ݂ ൌ ෍݌ሺ͵݊ ൅ ͳሻ

࢑ି૚

௡ୀ଴

���ሺ݌ሺ͵݊ ൅ ʹሻܽݐܽ݀ݔ௜ ൅ ݊͵ሺ݌ ൅ ͵ሻሻ �����

$ VHJXLU� p H[HPSOLILFDGR R DMXVWH GH FXUYD SDUD R VRP GD YRJDO ³L´ FRP D VRPD

GH TXDWUR WHUPRV GH VHQR� (VVH SURFHVVR p IHLWR SRU PHLR GD FDSWXUD GR VRP GH XPD

YRJDO FRP�EDVH�QD IDOD GR DOXQR�

'HILQLX�VH ݂ሺݔሻ ሺ݇ሻǡ݌ሺ݊ݑ݂  ��௜ሻܽݐܽ݀ݔ HP TXH N  � FRUUHVSRQGH D VRPD GH

TXDWUR WHUPRV GH VHQR� 1D�PRGHODJHP�GR�VRP�

݂ሺݔሻ ൌ ෍ܽ௞

ସ

௞ୀଵ

���ሺܾ௞ݔ ൅ ܿ௞ሻ �����

6mR RV WHUPRV GDV IXQo}HV FRUUHVSRQGHQWHV HQWUH DV GXDV IXQo}HV

ܽଵ ൌ ሺͳሻ݌ ܾଵ ൌ ሺʹሻ݌ ܿଵ ൌ ሺ͵ሻ݌

�����
ܽଶ ൌ ሺͶሻ݌ ܾଶ ൌ ሺͶሻ݌ ܿଶ ൌ ሺ͸ሻ݌

ܽଷ ൌ ሺ͹ሻ݌ ܾଷ ൌ ሺͺሻ݌ ܿଷ ൌ ሺͻሻ݌

ܽସ ൌ ሺͳͲሻ݌ ܾସ ൌ ሺͳͳሻ݌ ܿସ ൌ ሺͳʹሻ݌

HP TXH ܽ௞� ܾ௞ H ܿ௞ VmR GHWHUPLQDGRV� &DSWDQGR�VH R�VRP GD YRJDO ³L´ D XPD WD[D GH

DPRVWUDJHP GH ������ DPRVWUDV SRU VHJXQGR H XWLOL]DQGR�VH ����� SRQWRV�

GHWHUPLQDUDP�VH RV WHUPRV GD H[SUHVVmR� TXDLV�VHMDP�

݃ͳሺݐሻ ൌ ͲǤͳ͹݊݁ݏሺʹߨ כ ͳ͸ͻǤͲͺ כ ݐ െ ͳǤͻ͹ሻ

�����
݃ʹሺݐሻ ൌ ͲǤͳͶ݊݁ݏሺʹߨ כ ͵ͳͶǤͷͳ כ ݐ െ ͳǤ͵ͻሻ

݃͵ሺݐሻ ൌ ͲǤͲ͵݊݁ݏሺʹߨ כ ͳ͸ͳǤ͹ͷ כ ݐ െ ͳǤʹͳሻ

݃Ͷሺݐሻ ൌ ͲǤͲͳ݊݁ݏሺʹߨ כ ͳ͹ͻǤͶͺ כ ݐ െ ͲǤʹͳሻ

(WDSD �� 0RGHOR�PDWHPiWLFR

3DUD YDOLGDomR GR PRGHOR PDWHPiWLFR� IRUDP XWLOL]DGDV D DYDOLDomR YLVXDO HQWUH

RV GDGRV GH HQWUDGD H D FXUYD GH DMXVWH��DOpP GD 645� TXH UHSUHVHQWD R HUUR� RX

VHMD� TXDQWR PHQRU D 645��PDLV D IXQomR VH DMXVWD DRV GDGRV DPRVWUDGRV GR VRP GD

YRJDO� 1D )LJXUD���� VmR H[LELGRV TXDWUR JUiILFRV FRP VXDV UHVSHFWLYDV IXQo}HV GH

DMXVWH H R HUUR GDGR SRU 645�FRP�EDVH�QD DPRVWUDJHP GR VRP GD YRJDO ³L´� HP�TXH

p SRVVtYHO SHUFHEHU TXH R HUUR GLPLQXL� HQTXDQWR DXPHQWD D TXDQWLGDGH GH WHUPRV GH

VHQR XWLOL]DGRV QD IXQomR OVTFXUYHILW�



��

)LJXUD��� ± *UiILFRV�UHVXOWDQWHV�GR�DMXVWH�GH�FXUYDV

)RQWH� R�DXWRU�

3HUFHEH�VH� SRUWDQWR��TXH R PRGHOR FRP TXDWUR WHUPRV GH VHQR DSUHVHQWRX

DMXVWHV SDUD R VRP GD YRJDO ³L´ FRP HUUR GH DSHQDV ����� �)LJXUD�����

)LJXUD��� ± *UiILFR�GH�DMXVWH

)RQWH��R�DXWRU�

$ WtWXOR GH FRPSDUDomR� XVRX�VH R VRP GH XPD IXUDGHLUD �)LJXUD����� 3RGH�VH

SHUFHEHU TXH R YDORU GH HUUR p DOWR� GHYLGR DR IDWR�GH�R�VRP GD IXUDGHLUD SDUHFHU�VH

FRP XP UXtGR GH XPD JUDQGH TXDQWLGDGH GH IUHTXrQFLDV VRPDGDV�



��

)LJXUD��� ± *UiILFR�GR�VRP�GH�XPD�IXUDGHLUD

)RQWH��R�DXWRU�

1D )LJXUD� ��� R JUiILFR GH HVSHFWUR� GH IUHTXrQFLD GR VRP GD IXUDGHLUD

GHPRQVWUD TXH DV IUHTXrQFLDV VmR UHODWLYDPHQWH SODQDV� RX VHMD� D PDLRU SDUWH GDV

IUHTXrQFLDV VLWXD�VH HQWUH ��� G% H ��� G%��

)LJXUD��� ± (VSHFWUR�GH�IUHTXrQFLD�GR�VRP�GD�IXUDGHLUD

)RQWH� R DXWRU�

� (VSHFWUR�VRQRUR�p�R�FRQMXQWR�GH�WRGDV�DV�RQGDV�TXH�FRPS}HP�RV�VRQV�DXGtYHLV�H�QmR�DXGtYHLV�SHOR�
VHU�KXPDQR�

� G%�p�XPD�RUGHP�GH�JUDQGH]D��$�DPSOLILFDomR�GH�XP�VLVWHPD�TXH�WHP�HQWUDGD�(�H�VDtGD�6�p�GDGD�
�HP�GHFLEpLV��RX�G%��SRU��DPSOLILFDomR� ����ORJ��6�(�



��

3DUD FRPSDUDomR� DQDOLVDQGR�VH�R HVSHFWUR GH IUHTXrQFLD GR VRP GD YRJDO ³L´

�)LJXUD����� SHUFHEHUDP�VH � SLFRV EHP GHILQLGRV� $� % H &�

)LJXUD��� ± (VSHFWUR�GH�IUHTXrQFLD�GD�YRJDO�³L´

)RQWH� R DXWRU�

2V SRQWRV $� % H & WrP FRUUHVSRQGrQFLD FRP D HTXDomR DSUHVHQWDGD QR�WtWXOR�

GD�)LJXUD�����VHQGR�TXH�

�����

3RUWDQWR� R FRQWH~GR HQYROYLGR QD PRGHODJHP GR VRP GH XPD YRJDO YDL DOpP

GD UHSUHVHQWDomR PDWHPiWLFD GH XPD VRPD GH VHQRV� Mi TXH D SUySULD VRPD SHUPLWH

DERUGDU R FRQFHLWR GH WLPEUH� $OpP GLVVR� SRGHP�VH SHUFHEHU LQIRUPDo}HV FRPR

DPSOLWXGH� IUHTXrQFLD RX DOWXUD H IDVH GH XPD RQGD SRU PHLR GDV IXQo}HV HQFRQWUDGDV

SHOR PpWRGR GRV PtQLPRV TXDGUDGRV�

�����0RGHODJHP GR�PRYLPHQWR GR GUDZERW

$OpP GD PRGHODJHP GR VRP GD YRJDO� IRL IHLWD D PRGHODJHP GR PRYLPHQWR GR

GUDZERW �)LJXUD���� SDUD UHFHEHU RV FRPDQGRV GH PRYLPHQWR H GHVHQKDU R JUiILFR

GHILQLGR QD PRGHODJHP GR VRP GD YRJDO�



��

)LJXUD��� ± 'UDZERW

)RQWH� R DXWRU�

(WDSD �� ,QWHUDomR�FRP R DVVXQWR

2 GUDZERW �)LJXUD���� WHP GRLV PRYLPHQWRV EiVLFRV� JLUR QR SUySULR HL[R� GDGR

HP JUDXV ���� H PRYLPHQWR OLQHDU SDUD IUHQWH H SDUD WUiV� GDGR HP PLOtPHWURV �PP��

$VVLP� DV LQIRUPDo}HV QHFHVViULDV SDUD D PRGHODJHP GR PRYLPHQWR GR GUDZERW VmR

R GLkPHWUR GDV URGDV H D GLVWkQFLD HQWUH HODV� $OpP GLVVR� GHYH�VH FRQKHFHU R

IXQFLRQDPHQWR GR PRWRU GH SDVVR� TXH WHP FRPR FDUDFWHUtVWLFD IXQFLRQDU SRU SXOVRV

�SDUD R HL[R GR PRWRU UHDOL]DU XPD YROWD VmR QHFHVViULRV ����� SXOVRV��

)LJXUD��� ± 3RVVLELOLGDGHV�GH�PRYLPHQWR�GR�GUDZERW

)RQWH� R DXWRU�



��

(WDSD �� 0DWHPDWL]DomR

3ULPHLUDPHQWH�GHILQLX�VH R PRYLPHQWR OLQHDU� RX VHMD� R�PRYLPHQWR�GDV URGDV

QR PHVPR VHQWLGR� 2�GDGR GH HQWUDGD p�XP YDORU HPPLOtPHWURV� RX VHMD� D�TXDQWLGDGH�

GH�SXOVRV QHFHVViULRV SDUD R GUDZERWPRYHU�VH � PP� &RPR R PRWRU SUHFLVD GH �����

SXOVRV SDUD GDU XPD YROWD FRPSOHWD� EDVWD GLYLGLU D TXDQWLGDGH GH SXOVRV SHOR

FRPSULPHQWR GD FLUFXQIHUrQFLD GD URGD� TXH WHP ��� PP �)LJXUD�����

)LJXUD��� ± 'LkPHWUR�H�FRPSULPHQWR�GD�FLUFXQIHUrQFLD�GD�URGD

)RQWH� R DXWRU�

'H�SRVVH�GHVVHV GDGRV� GHILQLX�VH D IXQomR ��TXH�ݔሺݏ݋ݎݐ̴݈݁݉݅݅݉݁ݒ݋݉ UHWRUQD

D TXDQWLGDGH GH SXOVRV QHFHVViULRV SDUD XP YDORU GH HQWUDGD HP PLOtPHWURV

UHSUHVHQWDGR SRU ݔ H p GHILQLGD SHOD HTXDomR ����

ሻݔሺݏ݋ݎݐ̴݈݁݉݅݅݉݁ݒ݋݉ ൌ
݌

ܿ
ൈ ݔ �����

HP TXH ݔ p GDGR HP PLOtPHWURV� ܿ p R FRPSULPHQWR GD FLUFXQIHUrQFLD GD URGD� H �݌ D

TXDQWLGDGH GH SXOVRV SDUD R PRWRU UHDOL]DU XPD YROWD�

$VVLP� D IXQomR TXH GHILQH D TXDQWLGDGH GH SXOVRV QHFHVViULRV SDUD D URGD

JLUDU XPD FHUWD TXDQWLGDGH HP PLOtPHWURV p GDGD SHOD HTXDomR�

ሻݔሺݏ݋ݎݐ̴݈݁݉݅݅݉݁ݒ݋݉ ൌ
ͶͲ͹͸

ʹͺͶ
ൈ ݔ �����

3DUD R GUDZERW JLUDU HP WRUQR GR SUySULR HL[R D SDUWLU GH XP FHUWR kQJXOR� p

QHFHVViULR UHODFLRQDU R FRPSULPHQWR GD FLUFXQIHUrQFLD GH JLUR� TXH PHGH ��� PP�

FRP R PRYLPHQWR GD URGD DFRSODGD DR PRWRU H GHYH SHUFRUUHU ��� PP SDUD GDU XPD

YROWD FRPSOHWD HP UHODomR DR HL[R FHQWUDO �)LJXUD�����



��

)LJXUD��� ± 'LkPHWUR�H�FRPSULPHQWR�GD�FLUFXQIHUrQFLD�HQWUH�DV�URGDV

)RQWH� R DXWRU�

'LDQWH GLVVR� GHILQLX�VH D IXQomR ��ሻݕሺݏݑܽݎ̴݃ܽݎ݅݃ HP TXH ݕ UHSUHVHQWD R

PRYLPHQWR GH JLUR HP JUDXV HP WRUQR GR SUySULR HL[R�

ሻݕሺݏݑܽݎ̴݃ܽݎ݅݃ ൌ ൬
ሺͶʹͶሻݏ݋ݎݐ̴݈݁݉݅݅݉݁ݒ݋݉

͵͸Ͳ
൰ݕ �����

(VVDV VmR DV IXQo}HV TXH UHSUHVHQWDP R PRYLPHQWR GR GUDZERW��)D]HP�SDUWH

GR DOJRULWPR GH FRQWUROH JUDYDGR QD SODFD $UGXLQR H�SRGHP VHU DFHVVDGDV QR PDQXDO

�$SrQGLFH�%��

(WDSD �� 0RGHOR�PDWHPiWLFR

3DUD D YDOLGDomR GR PRGHOR� IRUDP IHLWDV PHGLGDV GR PRYLPHQWR GR GUDZERW

FRP� EDVH� HP FRPDQGRV D� HOH� HQYLDGRV� 3ULPHLUDPHQWH�� DQDOLVRX�VH D IXQomR GH

PRYLPHQWR OLQHDU �ሻݔሺݏ݋ݎݐ̴݈݁݉݅݅݉݁ݒ݋݉ SDUD YHULILFDU VH R PRYLPHQWR FRUUHVSRQGLD

DRV GDGRV GH HQWUDGD� UHSUHVHQWDGR SRU �ݔ HP PLOtPHWURV� 3DUD LVVR� R GUDZERW

UHFHEHX�XP�FRPDQGR�SDUD�TXH�VH PRYHVVH �� PP��R�TXH�IRL PHGLGR FRP XPD UpJXD�

2� SURFHVVR IRL UHSHWLGR TXDWUR YH]HV� SDUD YHULILFDU VH D DPRVWUD WLQKD YDORU

FRQGL]HQWH FRP RV GDGRV GH HQWUDGD �)LJXUD�����



��

)LJXUD��� ± 'HVHQKR�GH�XPD�OLQKD�GH���FP

)RQWH� R DXWRU�

&RPR VH� SRGH REVHUYDU QDV LPDJHQV DQWHULRUHV� D IXQomR�PRGHOR GH

PRYLPHQWR OLQHDU݉ݏ݋ݎݐ̴݈݁݉݅݅݉݁ݒ݋ሺݔሻ SRVVXL ERD DSUR[LPDomR FRP VXD VDtGD� TXH p

D UHWD GHVHQKDGD SHOR GUDZERW� 3HOD SURSRVWD GR WUDEDOKR� R HUUR GH � PP QmR

LQWHUIHUH QD UHDOL]DomR GDV DWLYLGDGHV�

3DUD R PRYLPHQWR GH JLUR� GHVHQKDUDP�VH GRLV VHJPHQWRV GH UHWD GH �� PP�

FDGD FRP XP kQJXOR GH ���� (P VHJXLGD IRUDP IHLWDV TXDWUR PHGLGDV GR kQJXOR FRP

R XVR GH XP WUDQVIHULGRU� FRPR PRVWUDGR QD )LJXUD����



��

)LJXUD��� ± 'HVHQKR�GH�XP�kQJXOR�GH����

)RQWH� R DXWRU�

3DUD D IXQomR �ሻݕሺݏݑܽݎ̴݃ܽݎ݅݃ KRXYH XPD YDULDomR HQWUH ��� H �� HP UHODomR

DR kQJXOR GH HQWUDGD \ H R kQJXOR PHGLGR QR GHVHQKR� UHVXOWDGR�FRQGL]HQWH FRP�D

SURSRVWD GR WUDEDOKR�

3RUWDQWR� FRQFOXL�VH� TXH DV IXQo}HV�PRGHOR ሻݔሺݏ݋ݎݐ̴݈݁݉݅݅݉݁ݒ݋݉ H

ሻݕሺݏݑܽݎ̴݃ܽݎ݅݃ SRVVXHP XP ERP JUDX GH DSUR[LPDomR HQWUH RV GDGRV GH HQWUDGD H

GH�VDtGD H VmR VXILFLHQWHV SDUD D SURSRVWD GH DSOLFDomR QDV DWLYLGDGHV HP VDOD GH

DXOD�

�����0RGHODJHP GR�GHVHQKR GR JUiILFR SHOR GUDZERW

3DUD TXH R GUDZERW SXGHVVH GHVHQKDU R JUiILFR GR VLQDO GD YR]� IRL

GHVHQYROYLGR XP DOJRULWPR QR 2FWDYH SDUD FRQYHUWHU RV SRQWRV GRV JUiILFRV GD

IXQomR�PRGHOR GR VRP GH XPD YRJDO HP FRPDQGRV SDUD R GUDZERW� $SyV D



��

FRQYHUVmR� RV GDGRV IRUDP HQYLDGRV SDUD R GUDZERW SRU %OXHWRRWK��� $ VHJXLU� p

GHPRQVWUDGD D PRGHODJHP PDWHPiWLFD SDUD R GHVHQYROYLPHQWR GR DOJRULWPR TXH IH]

D FRPXQLFDomR HQWUH R 2FWDYH H R GUDZERW�

(WDSD �� ,QWHUDomR FRP R DVVXQWR

2V SRQWRV JHUDGRV SHOD IXQomR GH DMXVWH GH�FXUYDV WLYHUDP RULJHP QR VLQDO

JHUDGR SHOD YR]� RX VHMD� HUDP FRQWtQXRV QR WHPSR� FRPR PRVWUDGR QD )LJXUD����

)LJXUD��� ± 5HSUHVHQWDomR�GR�VLQDO�DQDOyJLFR�FRQWtQXR

)RQWH� R DXWRU�

$SyV D GLJLWDOL]DomR� RV SRQWRV� IRUDP HVSDoDGRV LJXDOPHQWH QR HL[R [ HP

IXQomR GD WD[D GH DPRVWUDJHP GR VLQDO FDSWDGR SHOR PLFURIRQH H ILFDUDP� FRP R

DVSHFWR GD )LJXUD����

�� ³%OXHWRRWK�p�XP�SURWRFROR�SDGUmR�GH�FRPXQLFDomR�SULPDULDPHQWH�SURMHWDGR�SDUD�EDL[R�FRQVXPR�GH�
HQHUJLD�FRP�EDL[R�DOFDQFH���GHSHQGHQGR�GD�SRWrQFLD����PHWUR�����PHWURV������PHWURV���EDVHDGR�HP�
PLFURFKLSV�WUDQVPLVVRUHV�GH�EDL[R�FXVWR�HP�FDGD�GLVSRVLWLYR´���%/8(7227+��������



��

)LJXUD��� ± 3RQWRV�DPRVWUDGRV�GR�VLQDO�JHUDGR�SHOD�YRJDO�³L´

)RQWH��R�DXWRU�

&RPR R GUDZERW H[HFXWD VRPHQWH GRLV PRYLPHQWRV ± IUHQWH�WUiV H URWDomR ±�

IH]�VH XPD DQiOLVH SRQWR D SRQWR GR JUiILFR H SHUFHEHX�VH TXH RV GDGRV GR

PRYLPHQWR VHULDP XPD VHTXrQFLD GH YHWRUHV� FRPR QD )LJXUD����

)LJXUD��� ± 9HWRUHV�GR�PRYLPHQWR�GR�GUDZERW

)RQWH��R�DXWRU�

'H�SRVVH� GHVVDV LQIRUPDo}HV� SURFHGHX�VH�j PDWHPDWL]DomR GD FRQYHUVmR

GRV YHWRUHV HP PRYLPHQWR GR FDUULQKR�

(WDSD �� 0DWHPDWL]DomR

3DUD D�FULDomR GR DOJRULWPR TXH FRQYHUWHULD RV SRQWRV GR JUiILFR HP FRPDQGRV

SDUD R PRYLPHQWR GR GUDZERW� IH]�VH D DQiOLVH HQWUH WUrV SRQWRV �)LJXUD�����GR JUiILFR



��

GH�DPRVWUDJHP�± �ሺݔ଴ǡ �଴ሻݕ �ሺݔଵǡ ଵሻݕ � �ሺݔଶǡ ±��ଶሻݕ TXH UHSUHVHQWDUDP GRLV YHWRUHV ሬሬሬሬሬԦܤܣ

H �ሬሬሬሬሬԦܥܤ 2 YHWRU ሬሬሬሬሬԦܤܣ UHSUHVHQWRX D RULHQWDomR H D�WUDMHWyULD GR GUDZERW SHUFRUULGDV� H R

YHWRU �ሬሬሬሬሬԦܥܤ R PRYLPHQWR H[HFXWDGR� 3RUWDQWR� SDUD HVVH PRYLPHQWR IRL� SUHFLVR�

HQFRQWUDU�R PyGXOR GR YHWRU ሬሬሬሬሬԦܥܤ ሺหܥܤሬሬሬሬሬԦหሻ��D GLVWkQFLD SHUFRUULGD� H D GLIHUHQoD HQWUH RV

kQJXORV ଴ߠ H �ଵߠ R kQJXOR GH JLUR GR GUDZERW� $OpP GLVVR� SHUFHEHX�VH�TXH οݔ଴ οݔଵ�

GHYLGR DR IDWR� GH� R� SURFHVVR GH GLJLWDOL]DomR GR VLQDO VHU FRQVWDQWH� RX VHMD� RV

YDORUHV SDUD RV SRQWRV QR HL[R [ QmR YDULDUDP� 'H SRVVH GHVVDV LQIRUPDo}HV� RV

~QLFRV SDUkPHWURV TXH YDULDUDP IRUDP οݕ଴� οݕଵ� ଴ߠ H �ଵߠ

)LJXUD��� ± $QiOLVH�GRV�SRQWRV

)RQWH� R DXWRU�

&RP� D� FRPSDUDomR GD GLIHUHQoD HQWUH ଴ߠ H �ଵߠ GDGR SRU ߠ ൌ ଴ߠ െ �ଵߠ

GHWHUPLQRX�VH R VHQWLGR GR JLUR GR FDUULQKR� $� )LJXUD� �� LOXVWUD� D� DQiOLVH� GR�

PRYLPHQWR�

)LJXUD��� ± $QiOLVH�GRV�YHWRUHV�HP�UHODomR�jV SRVLo}HV LQLFLDO�H�ILQDO

)RQWH� R DXWRU�



��

7HQGR�HP�YLVWD�D DQiOLVH GD )LJXUD���� GHILQLX�VH R PyGXOR GH ��ሬሬሬሬሬԦ H ��ሬሬሬሬሬԦ SHODV�

HTXDo}HV ��� H ����

หܤܣሬሬሬሬሬԦห ൌ ටοݔ଴
ଶ ൅ οݕ଴

ଶ ൌ ඥሺݔଵ െ ଴ሻݔ
ଶ ൅ ሺݕଵ െ ଴ሻݕ

ଶ �����

หܥܤሬሬሬሬሬԦห ൌ ටοݔଵ
ଶ ൅ οݕଵ

ଶ ൌ ඥሺݔଶ െ ଵሻݔ
ଶ ൅ ሺݕଶ െ ଵሻݕ

ଶ �����

6HMD ଴ߠ R kQJXOR HQWUH ሬሬሬሬሬԦܤܣ H R HL[R ݔ p GHILQLGR SRU�

଴ߠ ൌ ݊݁ݏܽ ቆ
οݕ଴

หܤܣሬሬሬሬሬԦห
ቇ ൈ

ͳͺͲ

ߨ
�����

H ଵߠ R kQJXOR HQWUH ሬሬሬሬሬԦܥܤ H R HL[R ݔ p GHILQLGR�

ଵߠ ൌ ݊݁ݏܽ ቆ
οݕଵ

หܥܤሬሬሬሬሬԦห
ቇ ൈ

ͳͺͲ

ߨ
�����

3RUWDQWR� SDUD R GUDZERW VH PRYHU GD SRVLomR LQLFLDO� SULPHLUDPHQWH JLUD HP

WRUQR GR SUySULR HL[R� XP kQJXOR HP JUDXV GDGR SRU ߠ ൌ ଴ߠ െ ଵߠ H� HP VHJXLGD� VH

PRYH หܥܤሬሬሬሬሬԦห HP OLQKD UHWD� YDORU HP PLOtPHWURV�

$VVLP� TXDQGR ߠ ൐ Ͳ� R VHQWLGR GR JLUR p KRUiULR� TXDQGR ߠ ൏ Ͳ� R VHQWLGR p

DQWL�KRUiULR� H TXDQGR ߠ ൌ Ͳ�� QmR Ki� JLUR� 'HVVD IRUPD� R GUDZERW H[HFXWD GRLV

PRYLPHQWRV� SULPHLUR R JLUR GDGR SRU ߠ �HP JUDXV� H� HP VHJXLGD� D GLVWkQFLD

SHUFRUULGD HP OLQKD UHWD LJXDO D หܥܤሬሬሬሬሬԦห �HP PLOtPHWURV��

'LDQWH GHVVDV LQIRUPDo}HV� DSUHVHQWDP�VH WUrV� SRVVLELOLGDGHV SDUD D�

UHDOL]DomR GRV PRYLPHQWRV HP IXQomR GR kQJXOR �ߠ

�� 3RVVLELOLGDGH�
6H ߠ ൐ Ͳ� R VHQWLGR GH JLUR p KRUiULR� GDGR SRU ߠ ൌ ଴ߠ െ �ଵߠ

(P�VHJXLGD� R FDUULQKR PRYH�VH HP OLQKD UHWD หܥܤሬሬሬሬሬԦห �)LJXUD�����



��

)LJXUD��� ± 5HSUHVHQWDomR�GD����SRVVLELOLGDGH�GH�PRYLPHQWR

)RQWH� R DXWRU�

�� 3RVVLELOLGDGH�
6H ߠ ൏ Ͳ� R VHQWLGR GH JLUR p DQWL�KRUiULR� GDGR SRU ߠ ൌ ଴ߠ െ �ଵߠ

(P�VHJXLGD� R FDUULQKR PRYH HP OLQKD UHWD หܥܤሬሬሬሬሬԦห �)LJXUD�����

)LJXUD��� ± 5HSUHVHQWDomR�GD����SRVVLELOLGDGH�GH�PRYLPHQWR

)RQWH��R�DXWRU�

�� 3RVVLELOLGDGH�
6H ߠ ൌ Ͳ� QmR Ki JLUR� H ߠ ൌ Ͳ�

(P�VHJXLGD� R FDUULQKR PRYH HP OLQKD UHWD หܥܤሬሬሬሬሬԦห �)LJXUD�����



��

)LJXUD��� ± 5HSUHVHQWDomR�GD����SRVVLELOLGDGH�GH�PRYLPHQWR

)RQWH��R�DXWRU�

$ )LJXUD��� LOXVWUD DV WUrV�SRVVLELOLGDGHV GHPRYLPHQWR GHILQLGDV DQWHULRUPHQWH�

)LJXUD��� ± ([HPSOR�GH�PRYLPHQWR�GR�GUDZERW SDUD�XP�WUHFKR�GR�JUiILFR

)RQWH��R�DXWRU�

(WDSD �� 0RGHOR�PDWHPiWLFR

3DUD D YDOLGDomR GR PRGHOR� IRUDP XWLOL]DGDV GXDV VLPXODo}HV H D LQVSHomR

YLVXDO GR GHVHQKR IHLWR SHOR GUDZERW� $ SULPHLUD VLPXODomR IRL IHLWD FRP R VRIWZDUH GH



��

SURJUDPDomR YLVXDO 6FUDWFK���� TXH SHUPLWH ID]HU DQLPDo}HV� 1HOH IRL LQVHULGR R

DOJRULWPR EDVHDGR QDV SRVVLELOLGDGHV DQWHULRUHV� H FRP�D�HQWUDGD GH GDGRV GLVFUHWRV

REWLGRV FRP� XPD IXQomR VHQR� R SHUFXUVR IRL� JHUDGR� JUDILFDPHQWH QD WHOD GR

FRPSXWDGRU� 1D )LJXUD� ��� YHHP�VH FRUHV� GLIHUHQWHV QD IRUPD GH RQGD� R� TXH�

UHSUHVHQWD DV SRVVLELOLGDGHV FLWDGDV DQWHULRUPHQWH� YHUPHOKR SDUDߠ� ൌ Ͳ� YHUGH SDUD�

ߠ ൏ Ͳ H UR[R SDUDߠ� ൐ Ͳ�

)LJXUD��� ± 6LPXODomR�GR�DOJRULWPR�QR�VRIWZDUH 6FUDWFK

)RQWH� R DXWRU�

2 VRIWZDUH 2FWDYH�WDPEpP�VHUYLX�GH�YDOLGDomR GR PRGHOR RX DOJRULWPR� 1HOH

R VLQDO GD YR] IRL D EDVH GH GDGRV SDUD D VLPXODomR� 2�UHVXOWDGR IRL�XP JUiILFR FRP

YHWRUHV UHSUHVHQWDQGR D IRUPD GH RQGD GR VRP GH XPD YRJDO �)LJXUD�����

�� 6FUDWFK�p�XPD�OLQJXDJHP�GH�SURJUDPDomR�YLVXDO��'LVSRQtYHO�HP��KWWSV���VFUDWFK�PLW�HGX�



��

)LJXUD��� ± 6LPXODomR�GR�DOJRULWPR�QR�VRIWZDUH 2FWDYH

)RQWH� R DXWRU�

3RU ILP� R� DOJRULWPR� VDWLVIDWRULDPHQWH� UHSUHVHQWDGR�HP� GHVHQKR H[HFXWDGR

SHOR GUDZERW QD IRUPD GH RQGD �)LJXUD����� WLQKD�R LQWXLWR GHVSHUWDU R LQWHUHVVH GR

DOXQR SHOD PDWHPiWLFD�

)LJXUD��� ± 'HVHQKR�IHLWR�SHOR�GUDZERW FRP�EDVH�QR DOJRULWPR

)RQWH� R DXWRU�



��

$VVLP� RV WUrV PRGHORV PDWHPiWLFRV GHILQHP D EDVH WHyULFD GR

GHVHQYROYLPHQWR GRV UHFXUVRV HGXFDFLRQDLV SUHVHQWHV QR PDQXDO�� SURGXWR GHVWD�

SHVTXLVD� $ DERUGDJHP GH PRGHODJHP GH %LHPEHQJXW H +HLQ ������ S����� FRPR FLFOR

GH GHVHQYROYLPHQWR� SHUPLWLX FKHJDU D XP UHVXOWDGR VDWLVIDWyULR HP UHODomR jV�

QHFHVVLGDGHV SDUD DSOLFDomR HP VDOD GH DXOD�

$VVLP� DSUHVHQWRX�VH D PDWHPiWLFD HQYROYLGD QD IDVH GH GHVHQYROYLPHQWR GRV

UHFXUVRV HGXFDFLRQDLV ± VXD�LPSOHPHQWDomR IRL�GHWDOKDGD QR PDQXDO SDUD TXH RXWURV

SURILVVLRQDLV GD HGXFDomR SRVVDP�UHSOLFi�ORV�

1R� SUy[LPR LWHP UHODWD�VH� R SODQHMDPHQWR GDV DWLYLGDGHV FRP EDVH QRV

UHFXUVRV HGXFDFLRQDLV GHVHQYROYLGRV QD SHVTXLVD�

��� )DVH�GH�SODQHMDPHQWR�GDV�DWLYLGDGHV

1HVVD HWDSD� DV� DWLYLGDGHV IRUDP� SODQHMDGDV� WHQGR� SRU� EDVH� RV UHFXUVRV

HGXFDFLRQDLV GHVHQYROYLGRV QD HWDSD DQWHULRU� 2 WUDEDOKR IRL UHDOL]DGR HP FRQMXQWR

FRP R SURIHVVRU GD�GLVFLSOLQD� GH PDWHPiWLFD H RV ���DOXQRV GR �� DQR GR HQVLQR

PpGLR� QR SHUtRGR GD PDQKm�

$QWHV GH VH�LQLFLDUHP DV DWLYLGDGHV HP VDOD GH DXOD� SHVTXLVDGRU��RULHQWDGRUD�

H�SURIHVVRU�GD�GLVFLSOLQD�UHXQLUDP�VH�GLYHUVDV�YH]HV�SDUD R�SODQHMDPHQWR HP FRQMXQWR

GDV DWLYLGDGHV� (P XP SULPHLUR PRPHQWR� IRUDP GHPRQVWUDGRV DR SURIHVVRU GD

GLVFLSOLQD R SURMHWR GH SHVTXLVD H VHXV REMHWLYRV H TXHVWLRQDGR�VH D WXUPD HVFROKLGD

WLQKD QRomR� GRV� FRQKHFLPHQWRV� QHFHVViULRV SDUD UHDOL]DomR GD SHVTXLVD� (P

VHJXLGD� IRUDP�IHLWRV�RV GHYLGRV DMXVWHV QD DERUGDJHP GRV WHPDV UHODFLRQDGRV jV

DWLYLGDGHV�

3DUD VH�DYDOLDU R HQYROYLPHQWR GRV DOXQRV FRP DV DWLYLGDGHV GHVHQYROYLGDV H�

VH� HODV� WLYHUDP HIHLWR PRWLYDGRU QR HQVLQR GH PDWHPiWLFD SRU PHLR GD

FRQWH[WXDOL]DomR GR XVR GH IXQo}HV WULJRQRPpWULFDV SHOD�DQiOLVH GR VLQDO GH YR] GRV

DOXQRV H SHOD�UREyWLFD GH IRUPD O~GLFD� IRUDP XWLOL]DGRV IRWRJUDILDV� YtGHRV� iXGLRV H

DQRWDo}HV�

$V DWLYLGDGHV IRUDP GLYLGLGDV HP TXDWUR WHPDV� IHQ{PHQRV�ItVLFRV�SHULyGLFRV��

LQWHUDomR� FRP� R� GUDZERW�� LQWHUDomR� FRP� DPELHQWH� GH� SURJUDPDomR�� H� GHVHQKR��

SURJUDPDomR�H�UREyWLFD� $ VHJXLU D GHVFULomR GH FDGD WHPD�



��

7HPD� �� ± $WLYLGDGH LQWHUDWLYD� HVVD� DWLYLGDGH WHP FDUiWHU PRWLYDFLRQDO H

H[HPSOLILFDWLYR� $ERUGDP�VH IHQ{PHQRV GH�RFRUUrQFLD�SHULyGLFD ± H[HPSORV�GLVVR VmR

DV RQGDV GR PDU� R GLD� DV IDVHV GD OXD H DV RQGDV VRQRUDV� (P VHJXLGD� SURS}H�VH

D DERUGDJHP GD PRGHODJHP PDWHPiWLFD FRPR PHLR GH JHUDU XP PRGHOR DSUR[LPDGR

GR VRP GD YR] KXPDQD��LOXVWUDQGR�VH�FRP�D�FRPSDUDomR�GD PRGHODJHP GR VRP GH

XPD YRJDO HPLWLGR SRU XPD YR] IHPLQLQD H RXWUD PDVFXOLQD� 2V GDGRV GD YR] VmR

DSUR[LPDGRV SRU XPD VRPD GH VHQRV SHOR PpWRGR GRV PtQLPRV TXDGUDGRV �IXQomR

SHULyGLFD GHVHQKDGD SHOR GUDZERW��

7HPD � ± ,QWHUDomR FRP R GUDZERW� HP�JUXSRV� RV DOXQRV LQWHUDJHP FRP�R

GUDZERW H� R� SURJUDPDP� SRU PHLR GD YR] FRP D XWLOL]DomR GR FHOXODU� PHGLDQWH�

FRPDQGRV VLPSOHV� SDUD GHVHQKDU IRUPDV JHRPpWULFDV FRP GLILFXOGDGH GH H[HFXomR

FUHVFHQWH �TXDGUDGR� UHWkQJXOR� WULkQJXOR H WUDSp]LR�� &DGD GHVHQKR HVWLPXOD R DOXQR

D EXVFDU RV FRQFHLWRV� GR PDLV VLPSOHV� FRPR UHWD H kQJXOR� DWp D IXQomR VHQR RX

FRVVHQR SDUD R GHVHQKR GH IRUPDV JHRPpWULFDV�

7HPD � ± ,QWHUDomR FRP DPELHQWH GH SURJUDPDomR� RV�DOXQRV HQWUDP HP

FRQWDWR FRP R�DPELHQWH GH SURJUDPDomR 6FUDWFK;�� SRU H[SORUDomR� $SUHVHQWDP�VH�

DV SULQFLSDLV IXQFLRQDOLGDGHV GR DPELHQWH� $ SDUWLU GHVVH PRPHQWR� R SURIHVVRU

DQDOLVD H UHIOHWL VREUH DV G~YLGDV TXH VXUJHP GXUDQWH R SURFHVVR GH LQYHVWLJDomR�

SURFXUDQGR VDQDU DV G~YLGDV GRV DOXQRV� $OpP GLVVR� ID]�VH�XPD SHVTXLVD QD LQWHUQHW

VREUH FDGD XP GRV GLVSRVLWLYRV TXH FRPS}HP R GUDZERW H D JHRPHWULD HQYROYLGD HP�

VXD�FRQVWUXomR�

7HPD � ± 'HVHQKR� SURJUDPDomR� H� UREyWLFD� QHVVD� HWDSD ID]�VH� D

SURJUDPDomR HP EORFRV SRU PHLR GR 6FUDWFK; H GR GUDZERW��&DGD JUXSR��SRU�PHLR�

GH�VRUWHLR� ID]�XP GHVHQKR GLIHUHQWH� 'XUDQWH WRGR R SURFHVVR� R SURIHVVRU PHGHLD H

DQDOLVD RV EORFRV GH SURJUDPDomR GRV DOXQRV ± RV UHJLVWURV GRV�HVWXGDQWHV�GD IRUPD

GH SHQVDU H WUDEDOKDU RV FRQFHLWRV PDWHPiWLFRV HQYROYLGRV QR SURFHVVR GH

SURJUDPDomR GH IRUPD UHIOH[LYD H FUtWLFD� $ERUGDP�VH�RV FRQFHLWRV WULJRQRPpWULFRV�

2V SODQRV GH DXOD SDUD FDGD WHPD H DV�DWLYLGDGHV UHODFLRQDGDV� GHILQLGDV QR

SODQHMDPHQWR� HVWmR SUHVHQWHV QR�$SrQGLFH�$�

1D SUy[LPD VHomR� UHODWDP�VH DV DWLYLGDGHV UHDOL]DGDV QD HVFROD H D DYDOLDomR

TXDOLWDWLYD GD DSOLFDomR GRV SURGXWRV GHVHQYROYLGRV QD SHVTXLVD� $ FROHWD GH GDGRV

IRL IHLWD SRU REVHUYDomR H UHJLVWUR HP DQRWDo}HV� IRWRJUDILDV� iXGLR H YtGHR�

�� 6FUDWFK;�p�XPD�OLQJXDJHP�GH�SURJUDPDomR�YLVXDO�TXH�SHUPLWH�SURJUDPDU�GLVSRVLWLYRV�HOHWU{QLFRV�H�
UREyWLFRV��'LVSRQtYHO�HP��KWWSV���VFUDWFK[�RUJ�



��

��� )DVH�GH�DSOLFDomR�GDV�DWLYLGDGHV

$ DSOLFDomR GDV DWLYLGDGHV IRL IHLWD LQLFLDOPHQWH FRP�EDVH�QR FURQRJUDPD FLWDGR

QD VHomR DQWHULRU �DMXVWDGR�jV GHPDQGDV LQWHUQDV GD HVFROD H DR� IDWR�GH� WHU VLGR

UHDOL]DGR QR ILP GR ~OWLPR VHPHVWUH�� 3RU�LVVR QmR IRL SRVVtYHO UHDOL]DU DV DWLYLGDGHV

UHODFLRQDGDV DRV WHPDV � H � SUHVHQWHV QD VHomR DQWHULRU� $OpP GLVVR� QR

SODQHMDPHQWR� GHILQLX�VH TXH R VRIWZDUH GH FRQWUROH VHULD IHLWR SRU YR]� QR HQWDQWR

DSyV DOJXQV WHVWHV� GHILQLX�VH TXH R FRQWUROH GR FDUULQKR VHULD IHLWR PDQXDOPHQWH SRU

PHLR GR FHOXODU� YLVDQGR D�XPD PHOKRU GLQkPLFD GD DXOD� Mi TXH� SRU YR]� SRGHULDP

RFRUUHU YiULRV HUURV GHYLGR j JUDQGH TXDQWLGDGH GH�DOXQRV IDODQGR DR PHVPR WHPSR�

$SHVDU GR FXUWR HVSDoR GH WHPSR H QmR WHUHP VLGR UHDOL]DGDV WRGDV DV

DWLYLGDGHV GR SODQHMDPHQWR� R HVWiJLR IRL EDVWDQWH SURYHLWRVR FRP JUDQGH SDUWLFLSDomR

H LQWHUHVVH GRV DOXQRV� ,VWR GHPRQVWUD TXH D� WHFQRORJLD� TXDQGR GHVHQYROYLGD H

DSOLFDGD HP XPD SHUVSHFWLYD HGXFDFLRQDO� SRGH WUD]HU ERQV UHVXOWDGRV�

$ VHJXLU ID]�VH R UHODWR GDV DWLYLGDGHV UHDOL]DGDV QD (VFROD (VWDGXDO -RDTXLP

6DUDLYD FRP RV DOXQRV GR SULPHLUR DQR GR HQVLQR PpGLR�

�����0RPHQWR � ± $WLYLGDGH LQWHUDWLYD FRP D YR] H UREyWLFD

$ SULPHLUD DWLYLGDGH IRL UHDOL]DGD QR IRUPDWR GH XPD DXOD LQWHUDWLYD GH ��

PLQXWRV� GH FDUiWHU PRWLYDFLRQDO� DERUGDQGR IXQo}HV SHULyGLFDV��(VWDYDP�SUHVHQWHV�

HP WRUQR GH �� DOXQRV �)LJXUD����� 2�SHVTXLVDGRU�FKHJRX XPD KRUD DQWHV GR LQtFLR

GD DXOD SDUD D� PRQWDJHP GR FRPSXWDGRU� GR� PLFURIRQH H GR� SURMHWRU� $SyV D

PRQWDJHP H RV� WHVWHV GRV HTXLSDPHQWRV� R SURIHVVRU GH PDWHPiWLFD GD HVFROD

DSUHVHQWRX D WXUPD DR� SHVTXLVDGRU�� TXH� HP VHJXLGD� IDORX EUHYHPHQWH VREUH R

SURMHWR GH SHVTXLVD TXH� HVWDYD GHVHQYROYHQGR HP� TXH VHULD IHLWD XPD DWLYLGDGH

LQWHUDWLYD FRP R XVR GD YR]� H R�VRP�GH�XPD�YRJDO�VHULD�YLVXDOL]DGR PDWHPDWLFDPHQWH�



��

)LJXUD��� ± $OXQRV�GR�SULPHLUR�DQR�GR�HQVLQR�PpGLR

)RQWH� R DXWRU�

3DUD R LQtFLR GD DWLYLGDGH� SHGLUDP�VH YROXQWiULRV SDUD IDODU DR PLFURIRQH� H�XP

JDURWR �)LJXUD� ��� H XPD JDURWD �)LJXUD���� ORJR VH DSUHVHQWDUDP SDUD UHDOL]DU D

DWLYLGDGH�

)LJXUD��� ± $OXQR�SURQXQFLD�D�YRJDO�³L´

)RQWH��R�DXWRU�

)LJXUD��� ± $OXQD�SURQXQFLD�D�YRJDO�³L´

)RQWH��R�DXWRU�

&RPHoRX�VH FRP R JDURWR� TXH IDORX D YRJDO ³L´ H R FDUULQKR GHVHQKRX R JUiILFR

�)LJXUD� ���� 1HVVH PRPHQWR� XPD JDURWD IDORX� ³2OKD� 2� FDUULQKR FRPHoRX D

GHVHQKDU�´� GHVSHUWDQGR R LQWHUHVVH GD WXUPD� (P VHJXLGD� PRVWURX�VH R GHVHQKR

SDUD D VDOD� H DOJXQV DOXQRV GHVFRQILDUDP GH�TXH D IRUPD GH RQGD WHULD UHODomR FRP

D YR]�



��

)LJXUD��� ± 'UDZERW GHVHQKDQGR�XP JUiILFR�GXUDQWH�DWLYLGDGH

)RQWH� R DXWRU�

$SyV R HYHQWR� IRUDP JHUDGRV RV JUiILFRV� FRP VXDV UHVSHFWLYDV IXQo}HV H R

HUUR TXH FRUUHVSRQGH DR 645 �)LJXUD����� 3HVTXLVDGRU�H SURIHVVRU TXHVWLRQDUDP RV

DOXQRV HP UHODomR DRV JUiILFRV� DR GHVHQKR IHLWR SHOR GUDZERW H jV�IXQo}HV QD WHOD

GH SURMHomR�

(QWmR� D YROXQWiULD�IDORX D YRJDO ³L´� H� HP�VHJXLGD��FRPSDURX�VH FRP D YR] GR

JDURWR H DQDOLVRX�VH D GLIHUHQoD GH DPSOLWXGH H IUHTXrQFLD HQWUH DV�YR]HV PDVFXOLQD

H IHPLQLQD� 1HVVH PRPHQWR� IRUDP WUDEDOKDGRV RV FRQFHLWRV GH IUHTXrQFLD� DPSOLWXGH�

IDVH H WLPEUH� FRP�EDVH�QD�DQiOLVH GDV IXQo}HV WULJRQRPpWULFDV H QRV�JUiILFRV� $OpP

GLVVR� GHPRQVWURX�VH TXH R HUUR 645 GLPLQXL FRP R DXPHQWR GH WHUPRV GH VHQR�

)LJXUD��� ± *UiILFRV�H�IXQo}HV�JHUDGDV�SHOR�VRP�GD�YRJDO

)RQWH� R DXWRU�



��

3DUD GHPRQVWUDU TXH R VRP GH XPD YRJDO p VLPLODU DR GH�XPD QRWD PXVLFDO��

SHUJXQWRX�VH VH DOJXpP WLQKD XP DILQDGRU GH YLROmR� 3RU FRLQFLGrQFLD� RV GRLV

YROXQWiULRV WLQKDP FRQKHFLPHQWR GH P~VLFD H XP DILQDGRU GLJLWDO LQVWDODGR�QR�FHOXODU��

1RYDPHQWH SHGL SDUD IDODU D YRJDO DQWHULRUPHQWH GLWD H D GLIHUHQoD GH YDORUHV IRL PXLWR

SHTXHQD HQWUH R� PRGHOR PDWHPiWLFR GRV JUiILFRV� DV� IXQo}HV JHUDGDV H D� QRWD

�IUHTXrQFLD� LQGLFDGD QR DILQDGRU� 7DPEpP IRL IHLWR XP SDUDOHOR FRP R HTXDOL]DGRU GH

VRP ± DSHQDV�XP DOXQR WLQKD FRQKHFLPHQWR GR TXH VH�WUDWDYD H DFDERX LQWHUDJLQGR

FRP D DWLYLGDGH� HVVH PHVPR DOXQR Vy HVFXWDYD P~VLFD H QmR SDUWLFLSDYD GDV DXODV

HIHWLYDPHQWH� PDV� GXUDQWH D�DWLYLGDGH� GHPRQVWURX WHU FRQKHFLPHQWRV UHODFLRQDGRV

FRP R WHPD� 3RU ILP IRL JHUDGR R JUiILFR HP WUrV�GLPHQV}HV FRP D VRPD GH VHQRV

SDUD GHPRQVWUDU JUDILFDPHQWH D VRPD GH IXQo}HV �)LJXUD ����

)LJXUD��� ± *UiILFR�GD�VRPD�GH�VHQRV�SDUD�D�DWLYLGDGH

)RQWH� R DXWRU�

$OJXQV DOXQRV GHPRVWUDUDP PDLV LQWHUHVVH TXH RXWURV H FRUUHVSRQGHUDP

PHOKRU FRP D DWLYLGDGH� 4XDQGR VH�IDORX�TXH D DWLYLGDGH p R SULQFtSLR WHyULFR TXH

SHUPLWH R SURFHVVDPHQWR GLJLWDO GR VRP� XPD DOXQD SHUJXQWRX� ³&RQKHoR�XP FDQWRU

YLUWXDO MDSRQrV TXH WHP XPD YR] DUWLILFLDO TXH PHOKRUD FRP R WHPSR� ,VVR�TXH IRL IHLWR

WHP DOJXPD UHODomR"´� (P VHJXLGD� IRL H[SOLFDGR TXH WRGR R SURFHVVR GH DQiOLVH H

VLQWHWL]DomR GH VRP SDVVD LQLFLDOPHQWH SRU XPD GHFRPSRVLomR HP VRPD GH VHQRV�

(VVH IDWR GHPRQVWUD TXH D DOXQD SRVVXL FRQKHFLPHQWRV SUpYLRV GH VXD UHDOLGDGH TXH

SRGHP VHU UHODFLRQDGRV FRP R FRQWH~GR SURJUDPiWLFR GD GLVFLSOLQD� 1R�HQWDQWR� SDUD

VHU HIHWLYD D LQWHJUDomR GH FRQKHFLPHQWR DOXQR�SURIHVVRU� p QHFHVViULR TXH R GRFHQWH



��

HVWHMD SUHSDUDGR SDUD UHVSRQGHU D HVVDV TXHVW}HV� RX VHMD� p� SUHFLVR� VHU� XP

SURILVVLRQDO SHVTXLVDGRU FRP YLVmR PXOWLGLVFLSOLQDU GD HGXFDomR�

(P RXWUR PRPHQWR� XP DOXQR REVHUYDGRU SHUJXQWRX� ³(� VH HX FDQWDU XPD

P~VLFD� R TXH DFRQWHFH"´� 1HVVH�PRPHQWR� SHGLX�VH TXH�FDQWDVVH DOJXPD P~VLFD

QR PLFURIRQH� H IRL JHUDGD XPD IRUPD GH RQGD EHP PDLV FRPSOH[D H QmR SHULyGLFD��

([SOLFRX�VH TXH IDODU XPD YRJDO JHUDYD XP VLQDO SHULyGLFR GHFRPSRQtYHO� HP XPD

VRPD GH VHQRV�

$R ILQDO GD DXOD� HP EDWH�SDSR FRP D VDOD� XP DOXQR OHYDQWD XPD TXHVWmR GH

SURJUDPDomR HP UHODomR DR GHVHQYROYLPHQWR GR VRIWZDUH QR 2FWDYH� ³&RPR� R

VRIWZDUH HQFRQWUD HVVDV IXQo}HV"´� ([SOLFRX�VH� TXH R VRIWZDUH QmR UHFRQKHFH DV

IXQo}HV H TXH R SHVTXLVDGRU GHYH LGHQWLILFDU��GH�DFRUGR�FRP�RV�GDGRV� TXDO IXQomR

SRGH�VH DSUR[LPDU PHOKRU GRV GDGRV REWLGRV GR VLQDO GD YR]� ,QGDJDGR�VH�VH WLQKD

FRQKHFLPHQWR HP SURJUDPDomR� R�DOXQR�UHVSRQGHX�DILUPDWLYDPHQWH��PRWLYR SHOR TXDO

ILFRX LQWHUHVVDGR HP VDEHU FRPR HUD R IXQFLRQDPHQWR GR SURJUDPD�

$V SHUJXQWDV DQWHULRUHV GHPRQVWUDP D LPSRUWkQFLD GH VH UHODFLRQDU XP HYHQWR

UHDO� R VRP GD YRJDO HPLWLGR SRU XP DOXQR� FRP R FRQWH~GR PDWHPiWLFR� 2V

TXHVWLRQDPHQWRV PRVWUDP TXH RV DOXQRV WrP FRQKHFLPHQWRV GH VXDV YLYrQFLDV TXH

SRGHP VHU LQWHJUDGRV HP VDOD GH DXOD GH IRUPD D UHODFLRQDU XP FRQFHLWR PDWHPiWLFR

D XP IHQ{PHQR UHDO� R TXH� FRQVHTXHQWHPHQWH�� PHOKRUD R SURFHVVR GH

DSUHQGL]DJHP�

$ DWLYLGDGH LQWHUDWLYD SHUPLWLX D FRQWH[WXDOL]DomR GH IRUPD SUiWLFD GR XVR GD

IXQomR VHQR H WRUQRX RV DOXQRV SURWDJRQLVWDV� SRLV VXDV YR]HV VHUYLUDP GH IRQWH GH

GDGRV SDUD D PRGHODJHP GR VRP GD YRJDO� H R GHVHQKR IHLWR SHOR GUDZERW WURX[H

XP FDUiWHU O~GLFR j DWLYLGDGH�

�����0RPHQWR � ± ,QWHUDomR FRP GUDZERW

2 VHJXQGR PRPHQWR� TXH FRQVLVWLX HP ID]HU GHVHQKRV VLPSOHV FRP R FDUULQKR

FRQWURODGR SHOR� FHOXODU� WHYH� R SURSyVLWR GH FRORFDU RV DOXQRV HP FRQWDWR FRP R

GUDZERW� 3DUD LVVR� IRUDP IRUPDGRV TXDWUR JUXSRV� H RV UHFXUVRV QHFHVViULRV SDUD D�

DWLYLGDGH�IRUDP XPD FDUWROLQD� XP FHOXODU H XP FDUULQKR� 1R LQtFLR� IRL SUHSDUDGD D VDOD

GH DXOD� LQVWDODGR R DSOLFDWLYR QRV FHOXODUHV� H[SOLFDGR R IXQFLRQDPHQWR H GDGR XP

EUHYH PRPHQWR SDUD D� LQWHUDomR FRP R GUDZERW� (P VHJXLGD IRUDP� GDGDV GXDV
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WDUHIDV SDUD RV�JUXSRV� GHVHQKDU XP TXDGUDGR H XP SROtJRQR UHJXODU H UHJLVWUDU R

SURFHGLPHQWR UHDOL]DGR�

2V DOXQRV GHPRQVWUDUDP JUDQGH LQWHUHVVH H SDUWLFLSDomR DWLYD GH WRGRV� DWp

PHVPR RV DOXQRV TXH QmR WLQKDP LQWHUHVVH SRU PDWHPiWLFD ILFDUDP PRWLYDGRV SDUD

VROXFLRQDU RV SUREOHPDV� 3DUD R GHVHQKR GR TXDGUDGR QmR KRXYH JUDQGHV

GLILFXOGDGHV� PDV VHUYLX SDUD LQWURGX]LU R SURFHGLPHQWR GH XVR GR GUDZERW QD

UHVROXomR GRV SUREOHPDV SURSRVWRV� $ VHJXLU p H[SRVWR R UHJLVWUR GH DOJXQV GHVHQKRV

IHLWRV SHORV DOXQRV� $ )LJXUD��� GHPRQVWUD D HVWUDWpJLD XWLOL]DGD SDUD R GHVHQKR GR

TXDGUDGR�

)LJXUD��� ± $WLYLGDGH�GH�GHVHQKR�GR�TXDGUDGR

)RQWH��R�DXWRU�

1D )LJXUD �� p PRVWUDGR R GUDZERW H[HFXWDQGR R GHVHQKR GR TXDGUDGR D SDUWLU

GRV FRPDQGRV HQYLDGRV GR FHOXODU� 1D LPDJHP p SRVVtYHO SHUFHEHU R GHVHQKR GH

YiULRV TXDGUDGRV XVDQGR�VH� D HVWUDWpJLD GHILQLGD DFLPD H SRU PHLR GD

H[SHULPHQWDomR�



��

)LJXUD��� ± ([HFXomR�GRV�FRPDQGRV�SDUD�R�GHVHQKR�GR�TXDGUDGR

)RQWH� R DXWRU�

3DUD R GHVHQKR GR KH[iJRQR WDPEpP QmR KRXYH SUREOHPDV� DSHQDV FiOFXORV

VLPSOHV IRUDP QHFHVViULRV� SRLV D ILQDOLGDGH HUD D LQWHUDomR FRP R GUDZERW� 1D )LJXUD

�� p GHPRQVWUDGR D HVWUDWpJLD SDUD D VROXomR GR SUREOHPD�

)LJXUD��� ± $WLYLGDGH�GH�GHVHQKR�GR�KH[iJRQR

)RQWH� R DXWRU�
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1D )LJXUD �� p PRVWUDGR R GHVHQKR GR KH[iJRQR D SDUWLU GRV FRPDQGRV

HQYLDGRV GR FHOXODU�

)LJXUD��� ± 'HVHQKR�GR�KH[iJRQR

)RQWH� R DXWRU�

$ PDLRULD GRV JUXSRV XWLOL]RX D H[SHULPHQWDomR SDUD FXPSULU D WDUHID� (VVD

LQWHUDomR FRP R GUDZERW SHUPLWLX GHVHQYROYHU FRQFHLWRV PDWHPiWLFRV H R UDFLRFtQLR

OyJLFR GH IRUPD SUiWLFD� 2 LQWHUHVVDQWH p TXH D LQWHUDomR HQWUH DOXQRV H REMHWRV

SHUPLWLX WUDEDOKDU R FRQFHLWR GH FLUFXQIHUrQFLD� 7DO� IDWR RFRUUHX TXDQGR XP DOXQR

LQVHULX YiULDV YH]HV R Q~PHUR �� WDQWR SDUD R kQJXOR TXDQWR SDUD R PRYLPHQWR HP

OLQKD UHWD QD WHOD GH FRPDQGRV GR FHOXODU� H R GHVHQKR UHVXOWDQWH IRL D DSUR[LPDomR

GH XPD FLUFXQIHUrQFLD �)LJXUD ����
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)LJXUD��� ± 'HVHQKR�GD�FLUFXQIHUrQFLD

)RQWH� R DXWRU�

�����0RPHQWR � ± 'UDZERW H IXQomR WULJRQRPpWULFD

2 WHUFHLUR PRPHQWR FRQVLVWLX HP GHVHQKDU XP WULkQJXOR UHWkQJXOR H XP

WUDSp]LR� 'HYLGR DR SRXFR WHPSR� VRPHQWH XP JUXSR GHVHQKRX R WUDSp]LR� 1HVVD�

WDUHID RV JUXSRV WLYHUDP PDLV GLILFXOGDGH� SRLV HOD� H[LJLD D XWLOL]DomR GH IXQo}HV

WULJRQRPpWULFDV H XPD DQiOLVH PDLV HODERUDGD HP UHODomR DRV kQJXORV H D WUDMHWyULD

GR FDUULQKR� $ )LJXUD �� PRVWUD XPD GDV VROXo}HV SDUD R SUREOHPD�



��

)LJXUD��� ± $WLYLGDGH�GH�GHVHQKR�GR�WULkQJXOR

)RQWH� R DXWRU�

1D )LJXUD �� p PRVWUDGR R GHVHQKR GR WULDQJXOR UHWkQJXOR FRP� EDVH� QRV

FRPDQGRV HQYLDGRV GR FHOXODU�

)LJXUD��� ± 'HVHQKR�GR�WULkQJXOR

)RQWH� R DXWRU�



��

$V DWLYLGDGHV IRUDP EDVWDQWH SURYHLWRVDV� SRLV FRP�RV HUURV GRV DOXQRV IRL

SRVVtYHO WUDEDOKDU D DSOLFDomR GDV IXQo}HV VHQR H FRVVHQR� EHP FRPR D UHODomR HQWUH

RV kQJXORV GH XP WULkQJXOR UHWkQJXOR� 1D )LJXUD ��� p SRVVtYHO SHUFHEHU DV WHQWDWLYDV

GH GHVHQKR DWp VH�FKHJDU DR WULkQJXOR FRUUHWR� $ SHUFHSomR H FRUUHomR GR HUUR p XP

LPSRUWDQWH SURFHVVR SDUD FRQVWUXomR GR FRQKHFLPHQWR RX DSUHQGL]DGR GH XP QRYR

FRQFHLWR �9$/(17(� ������

)LJXUD��� ± 7ULkQJXORV�GHVHQKDGRV

)RQWH� R DXWRU�

�����0RPHQWR � ± $ XQLmR GR DQDOyJLFR H GLJLWDO

1R TXDUWR HQFRQWUR QD HVFROD IRL UHDOL]DGD XPD DWLYLGDGH TXH� FRQVLVWLD HP

UHSOLFDU XP GHVHQKR �)LJXUD�����FRP WUDMHWyULD QR�IRUPDWR�³-6´ �DV LQLFLDLV GD HVFROD���

$V� GLPHQV}HV IRUDP SURMHWDGDV FRP YDORUHV LQWHLURV GH IRUPD D IDFLOLWDU R

GHVHQYROYLPHQWR GD DWLYLGDGH�

)LJXUD��� ± 3HUFXUVR�QR�IRUPDWR�GH�³-6´

)RQWH� R DXWRU�



��

3DUD UHDOL]DU D DWLYLGDGH� IRL� QHFHVViULR XVDU UpJXD H WUDQVIHULGRU SDUD VH�

GHVFREULUHP DV PHGLGDV H RV� kQJXORV GD ILJXUD D VHU GHVHQKDGD� (VVD� DXOD QmR

HVWDYD QR SODQHMDPHQWR H IRL SHQVDGD GXUDQWH DV DWLYLGDGHV HP FRQMXQWR FRP R

SURIHVVRU GD GLVFLSOLQD GH PDWHPiWLFD� 1HVVH PRPHQWR VXUJLX D SUiWLFD UHIOH[LYD GR

SHVTXLVDGRU H GR�SURIHVVRU HP VDOD GH DXOD� SDUD�H[SDQGLU DV SRVVLELOLGDGHV� GDGRV

RV�UHFXUVRV GLVSRQtYHLV�

&RP HVVD DWLYLGDGH IRL SRVVtYHO FRQYHUJLU GXDV WHFQRORJLDV� D� DQDOyJLFDV�

�UpJXD H WUDQVIHULGRU� H D GLJLWDO �GUDZERW H VPDUWSKRQH���)LJXUD ����

)LJXUD��� ± &RQYHUJrQFLD�GH�WHFQRORJLDV�DQDOyJLFD�H�GLJLWDO

)RQWH� R DXWRU�

1D )LJXUD ��� SHUFHEH�VH XP ³-6´ PHQRU��R�TXH�SURSLFLRX�DERUGDU�R�FRQFHLWR�

GH�HVFDOD� $SyV�WHU�UHSOLFDGR�R�GHVHQKR��R�JUXSR GLYLGLX RV YDORUHV PHGLGRV H� GHVVD

IRUPD� UHGX]LUDP R WDPDQKR GR GHVHQKR� (VVH HYHQWR RFRUUHX SRU LQLFLDWLYD GR JUXSR

H FRP�EDVH�QD H[SHULPHQWDomR�



��

)LJXUD��� ± 'HVHQKR�HP�HVFDOD

)RQWH� R DXWRU�

$ )LJXUD �� LOXVWUD R WUDEDOKR HP JUXSR H R SODQHMDPHQWR IHLWR DQWHV GR�HQYLR�

GRV FRPDQGRV SDUD R GUDZERW� 'HPRQVWUD�VH� WDPEpP� R XVR GR WUDQVIHULGRU SDUD

HQFRQWUDU RV kQJXORV� (VVH JUXSR FRQVHJXLX UHSOLFDU R GHVHQKR HP HVFDOD UHGX]LGD�

)LJXUD��� ± (VWUDWpJLD�QD�VROXomR�GR�SUREOHPD

)RQWH� R DXWRU�



��

&RPR SRGH VHU YLVWR� D�LQWHUDWLYLGDGH H R WUDEDOKR FROHWLYR GRV DOXQRV IRUDP DV

SULQFLSDLV FDUDFWHUtVWLFDV GXUDQWH DV DWLYLGDGHV FRP R GUDZERW� &DGD JUXSR XWLOL]RX

XPD HVWUDWpJLD SDUD UHVROYHU D VLWXDomR�SUREOHPD SURSRVWD QD DWLYLGDGH� $

FRQYHUJrQFLD GDV WHFQRORJLDV DQDOyJLFD� H� GLJLWDO WURX[H� R� FRQKHFLPHQWR GR

WUDQVIHULGRU SDUD PHGLU kQJXOR� Mi TXH YiULRV DOXQRV QmR VDELDP XVi�OR� 2V�DOXQRV QmR

WLYHUDP GLILFXOGDGHV TXDQWR�DR�XVR�GR�VPDUWSKRQH� SRLV Mi VmR QDWLYRV GLJLWDLV H OLGDP

FRP IDFLOLGDGH FRP HVVH GLVSRVLWLYR WHFQROyJLFR� 'HVVD IRUPD� XQLX�VH D�WHFQRORJLD

DQDOyJLFD j GLJLWDO� GH IRUPD D FRQWH[WXDOL]DU R HQVLQR GH PDWHPiWLFD�



��

� &21&/86­2

$ UHDOL]DomR GR SUHVHQWH HVWXGR SRVVLELOLWRX R GHVHQYROYLPHQWR GH UHFXUVRV

HGXFDFLRQDLV GH EDVH WHFQROyJLFD GH IRUPD D LQWHJUDU D WHRULD PDWHPiWLFD FRP

DWLYLGDGHV SUiWLFDV QR FRQWH[WR HVFRODU GH PDQHLUD� O~GLFD H LQWHUDWLYD� $OpP GLVVR�

SRVVLELOLWRX DQDOLVDU R LQWHUHVVH GRV DOXQRV FRP�EDVH QRV UHJLVWURV REWLGRV GXUDQWH D

SHVTXLVD SRU PHLR GH DQRWDo}HV� YtGHRV H UHJLVWURV GRV SUySULRV�DOXQRV�

'H XP PRGR JHUDO� D UHFHSWLYLGDGH GRV DOXQRV HP UHODomR jV DWLYLGDGHV IRL�

EDVWDQWH VDWLVIDWyULD� $ LQWHUDomR H WUDEDOKR HP JUXSR SRVVLELOLWDUDP DRV HVWXGDQWHV

SDUWLFLSDU GH IRUPD DWLYD QR SURFHVVR GH DSUHQGL]DJHP� HP RSRVLomR j DXOD

WUDGLFLRQDO� HP�TXH R FRQWH~GR p�H[SRVWR�GH�PRGR�TXH�DWULEXL VHQWLGR DRV FRQFHLWRV

PDWHPiWLFRV� ,VVR OHYRX D�GHVFREHUWDV H TXHVWLRQDPHQWRV HP UHODomR D FRQFHLWRV

TXH QmR HVWDYDP H[SOtFLWRV QDV DWLYLGDGHV� PRPHQWR HVVH�HP�TXH R SURIHVVRU ID] D

PHGLDomR H GHYH HVWDU SUHSDUDGR SDUD VDQDU DV G~YLGDV H SURSRU QRYRV GHVDILRV�

'HQWUH DV GLILFXOGDGHV HQFRQWUDGDV QD HWDSD GH DSOLFDomR HP VDOD GH DXOD�

OLVWDP�VH�R WHPSR HVFDVVR H DOJXQV LPSUHYLVWRV WHFQROyJLFRV� 3RU H[HPSOR� D FRQH[mR

%OXHWRRWK HQWUH R GUDZERW H R VPDUWSKRQH jV YH]HV IDOKDYD� QR HQWDQWR� R SUREOHPD

IRL FRQWRUQDGR VLPSOHVPHQWH�XVDQGR�VH�XP�VPDUWSKRQH GLIHUHQWH� 2XWUD GLILFXOWDGD

GL]�UHVSHLWR�D�DWLYLGDGHV GD�SUySULD HVFROD� FRPR UHXQLmR GH SDLV H IHLUD GH FLrQFLDV�

H D� HYHQWRV H[WHUQRV� FRPR IHULDGRV�� TXH� OHYDUDP�D�PRGLILFDo}HV� QR FURQRJUDPD

SODQHMDGR� 7RGRV DV DWLYLGDGHV IRUDP UHDOL]DGDV GXUDQWH R HVWiJLR VXSHUYLVLRQDGR HP

GRFrQFLD�

1R WRFDQWH DR GHVHQYROYLPHQWR GD DWLYLGDGH LQWHUDWLYD QD PRGHODJHP GR VRP

GD YRJDO H UREyWLFD� KRXYH�GLILFXOGDGH�HP�DMXVWDU DV FXUYDV QR 2FWDYH� Mi TXH D IXQomR

GH DMXVWH OVTFXUYHILW QmR FRUUHVSRQGLD GH IRUPD VDWLVIDWyULD jV�H[LJrQFLDV GR SURMHWR�

2 SUREOHPD IRL UHVROYLGR FRP D LQFOXVmR GH XPD VHJXQGD IXQomR� TXH GHILQLX RV

SRQWRV LQLFLDLV SDUD R FRUUHWR IXQFLRQDPHQWR�

2XWUD GLILFXOGDGH IRL ID]HU R GUDZERW GHVHQKDU D IRUPD GH RQGD JHUDGD SHOR

DOJRULWPR QR 2FWDYH� (VVH SUREOHPD IRL VROXFLRQDGR FRP R XVR GH XPD IXQomR TXH

DMXVWRX D HVFDOD� 2XWUR GHVDILR IRL GHVHQYROYHU R GUDZERW SDUD TXH IRVVH FRQVWUXtGR

GH IRUPD VLPSOHV H SXGHVVH VHU UHSOLFDGR SRU RXWUDV SHVVRDV FRP PDWHULDLV GH EDL[R

FXVWR�
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-i HP UHODomR DR PDQXDO� D PDLRU GLILFXOGDGH IRL D HODERUDomR GRV YtGHRV�

SRUTXH RV REMHWRV ILOPDGRV HUDP�SHTXHQRV� H D LOXPLQDomR UHSUHVHQWRX�XP GHVDILR

QR SURFHVVR GH FDSWDomR GH YtGHR�

(P VDOD GH DXOD� UHFRQKHFHUDP�VH GLYHUVRV WHPDV DERUGDGRV QDV GLVFLSOLQDV

RIHUWDGDV QR PHVWUDGR SURILVVLRQDO� 1D GLVFLSOLQD 0RGHODJHP 0DWHPiWLFD�� IRL

GHVHQYROYLGR XP WUDEDOKR VREUH�P~VLFD H SURJUHVV}HV JHRPpWULFDV� (P 7HFQRORJLDV

GD ,QIRUPDomR H &RPXQLFDomR QR (QVLQR GH &LrQFLDV H 0DWHPiWLFD� TXH DERUGD D

WHFQRORJLD H D� HGXFDomR� IRL GHVHQYROYLGR R SURWyWLSR GR GUDZERW� (VVDV GXDV

GLVFLSOLQDV IRUDP GHFLVLYDV QD GHILQLomR GRV SURGXWRV H QR GHVHQYROYLPHQWR GD

SHVTXLVD� $ GLVFLSOLQD GH 0HWRGRORJLD�GH�(QVLQR�GH�0DWHPiWLFD FRQWULEXLX FRP DV

GLYHUVDV SRVVLELOLGDGHV PHWRGROyJLFDV H GH SODQHMDPHQWR GH DXOD� 3RU� ILP� HP

SUHVVXSRVWRV WHyULFRV� IRUDP DERUGDGDV DV SULQFLSDLV FRUUHQWHV WHyULFDV TXH WUDWDP

GRV SURFHVVRV GH DSUHQGL]DJHP�

1DV DWLYLGDGHV HP VDOD GH DXOD� IRL SRVVtYHO SHUFHEHU R &RQVWUXFLRQLVPR GH

6H\PRXU 3DSHUW� FXMD�UHIHUrQFLD IRL�R &RQVWUXWLYLVPR GH 3LDJHW� 2 FXUVR IRUQHFHX ERD

EDVH WHyULFD SDUD R GHVHQYROYLPHQWR GD SHVTXLVD H SDUD�VXD DSOLFDomR HP VDOD GH

DXOD�

$ DWLYLGDGH TXH UHODFLRQRX R VRP GH XPD YRJDO FRP D IXQomR VHQR H UREyWLFD

SURSLFLRX XPD H[SHULrQFLD LQWHUDWLYD HQULTXHFHGRUD H SHUPLWLX GHPRQVWUDU D DSOLFDomR

GD PDWHPiWLFD D�XPD VLWXDomR UHDO� GH IRUPD D PRWLYDU RV DOXQRV QD DSUHQGL]DJHP

GH PDWHPiWLFD� ,VVR SRVVLELOLWRX WUDEDOKDU FRQFHLWRV FRPR IUHTXrQFLD H DPSOLWXGH FRP�

EDVH�QD FRPSDUDomR GDV YR]HV IHPLQLQD H PDVFXOLQD� R�TXH�IRL�GHPRQVWUDGR FRP R

XVR GH PRGHODJHP PDWHPiWLFD� WHQGR RV DOXQRV FRPR VXMHLWRV DWLYRV QHVVH SURFHVVR�

'HVVD IRUPD��R DOXQR SRGH�SHUFHEHU�TXDLV SDUkPHWURV GD IXQomR VHQR VH UHODFLRQDP

FRP R VLQDO GD YR]� 2 GUDZERW WURX[H XPD GLPHQVmR O~GLFD j� DWLYLGDGH FRP� D

PDWHULDOL]DomR GD IXQomR PRGHODGD HP IRUPD GH GHVHQKR�

-i QDV DWLYLGDGHV FRP R GUDZERW��IRUDP�DERUGDGRV�RXWURV WHPDV� FRPR UHWD��

kQJXOR� HVFDOD� XQLGDGHV H DSUR[LPDomR GH XP FtUFXOR SHOD GLPLQXLomR� GR� kQJXOR�

H[WHUQR�GH�XP SROtJRQR�UHJXODU� R�TXH�IRL SRVVtYHO GHYLGR j�LQWHUDomR HQWUH RV�VXMHLWRV

GD SHVTXLVD H RV�REMHWRV H�j PHGLDomR GR SURIHVVRU� IXQGDPHQWDO SDUD UHDOL]DomR GDV

DWLYLGDGHV� 'HVVD IRUPD� RV DOXQRV SXGHUDP UHVROYHU VLWXDo}HV�SUREOHPD GH IRUPD

LQYHVWLJDWLYD H FROHWLYD FRP R XVR GD UREyWLFD� 7DPEpP�D PRGHODJHP�PDWHPiWLFD�

UHODWLYD� DR� GUDZERW GHPRQVWURX� DV� SRVVLELOLGDGHV� SHGDJyJLFDV� HP� UHODomR D�
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FRQWH~GRV�GH�PDWHPiWLFD�UHIHUHQWHV�j�PHGLGD�GH�FRPSULPHQWR�GH�XPD�FLUFXQIHUrQFLD�

H�j�IXQomR�WULJRQRPpWULFD�LQYHUVD ± WHPDV�TXH�SRGHP�VHU�H[SORUDGRV�HP�VDOD�GH�DXOD�

$OpP GLVVR� D WHPiWLFD GHVHQYROYLGD QD SHVTXLVD HQVHMRX D SDUWLFLSDomR GR�

SHVTXLVDGRU�HP GRLV HYHQWRV �$SrQGLFH�&�� TXDLV�VHMDP� ,; (QFRQWUR 0LQHLUR 6REUH

,QYHVWLJDomR QD (VFROD H ;;;,; &RQJUHVVR 1DFLRQDO GH 0DWHPiWLFD $SOLFDGD H

&RPSXWDFLRQDO� TXH FRQWULEXtUDP SDUD R DSULPRUDPHQWR GHVWH WUDEDOKR�

(VWD SHVTXLVD p XPD SHTXHQD DPRVWUD HQWUH DV GLYHUVDV SRVVLELOLGDGHV GH VH�

XWLOL]DUHP� DV 7',&� D�PRGHODJHP�PDWHPiWLFD� H� D� UREyWLFD� QR FRQWH[WR HVFRODU� $

SHUVSHFWLYD IXWXUD p TXH VH�SRVVDP GHVHQYROYHU RXWUDV DWLYLGDGHV GH PHVPR FDUiWHU

H SURMHWRV GH SHVTXLVD FRP D 8QLYHUVLGDGH )HGHUDO GH 8EHUOkQGLD�

3RUWDQWR� R SUHVHQWH WUDEDOKR SHUPLWLX D DSOLFDomR GRV SURGXWRV GHVHQYROYLGRV

QD SHVTXLVD H DWLQJLX VHX REMHWLYR GH YHULILFDU VH D PRGHODJHP H D�UREyWLFD SRGHP

FRQWULEXLU SDUD R HQVLQR GH PDWHPiWLFD H WULJRQRPHWULD� 2V UHJLVWURV DTXL

DSUHVHQWDGRV FRQILUPDP D WHVH GH TXH D WHFQRORJLD� TXDQGR GHVHQYROYLGD FRP IRFR

HP HGXFDomR��WUD] UHVXOWDGRV DQLPDGRUHV� SULQFLSDOPHQWH HP UHODomR j PRWLYDomR GRV

DOXQRV�
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5()(5Ç1&,$6

$�/2*2�SULPHU��F������'LVSRQtYHO�HP��KWWSV���HO�PHGLD�PLW�HGX�ORJR�
IRXQGDWLRQ�ZKDWBLVBORJR�ORJRBSULPHU�KWPO��$FHVVR�HP�����RXW�������

$/0(,'$��0DULD�(OL]DEHWK�%LDQFRQFLQL�GH��9$/(17(��-RVp�$UPDQGR��,QWHJUDomR�
FXUUtFXOR�H�WHFQRORJLDV�H�D�SURGXomR�GH�QDUUDWLYDV�GLJLWDLV��&XUUtFXOR�6HP�
)URQWHLUDV��>V��O�@��Y������Q�����S���������VHW��GH]��������'LVSRQtYHO�HP��
KWWS���ZZZ�FXUULFXORVHPIURQWHLUDV�RUJ�YRO��LVV�DUWLFOHV�DOPHLGD�YDOHQWH�SGI��$FHVVR�
HP�����RXW�������

$/9(6��ÆQJHOD�0DULD��3URSRVWD�GH�XPD�HVWUXWXUD�GH�PHGLomR�SDUD�TXDOLGDGH�GR�
63%�± 6RIWZDUH�3~EOLFR�%UDVLOHLUR������������I��7HVH��'RXWRUDGR�HP�&LrQFLDV��±
(VFROD�3ROLWpFQLFD��8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�3DXOR��������'LVSRQtYHO�HP��
KWWSV���WHVHV�XVS�EU�WHVHV�GLVSRQLYHLV��������WGH����������
�������SXEOLFR�7HVHB,QLFLRB$$OYHV�SGI��$FHVVR�HP�����RXW�������

%$66$1(=,��5RGQH\�&DUORV��(QVLQR�DSUHQGL]DJHP�FRP�PRGHODJHP�
PDWHPiWLFD��XPD�QRYD�HVWUDWpJLD���� HG��6mR�3DXOR��&RQWH[WR������������S�

%(5721(��$QD�0DULD�$PDULOOR��%$66$1(=,��5RGQH\�&DUORV��-$)(/,&(��5RVDQD�
6XHOL�GD�0RWWD��0RGHODJHP�PDWHPiWLFD��8EHUOkQGLD��(GXIX������������S�

%,(0%(1*87��0DULD�6DOHWW��+(,1��1HOVRQ��0RGHODJHP�PDWHPiWLFD�QR�HQVLQR��
�� HG��6mR�3DXOR��&RQWH[WR������������S�

%,20(&+����$UGXLQR�'UDZERW�����2FW��������'LVSRQtYHO�HP��
KWWSV���ZZZ�LQVWUXFWDEOHV�FRP�LG�$UGXLQR�'UDZERW���$FHVVR�HP�����RXW�������

%/,.67(,1��3DXOR��2�PLWR�GR�PDX�DOXQR�H�SRUTXH�R�%UDVLO�SRGH�VHU�R�OtGHU�
PXQGLDO�GH�XPD�UHYROXomR�HGXFDFLRQDO��>����"@��'LVSRQtYHO�HP��
KWWS���ZZZ�EOLNVWHLQ�FRP�SDXOR�GRFXPHQWV�ERRNV�%OLNVWHLQ�
%UDVLOBSRGHBVHUBOLGHUBPXQGLDOBHPBHGXFDFDR�SGI��$FHVVR�HP����RXW�������

%/,.67(,1��3DXOR��=8))2��0DUFHOR�.Q|ULFK��$V�VHUHLDV�GR�HQVLQR�HOHWU{QLFR� ,Q��
6,/9$��0DUFR��RUJ����(GXFDomR�RQOLQH�����HG��6mR�3DXOR��/R\ROD��������S��������
'LVSRQtYHO�HP��
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B$VBVHUHLDVBGRBHQVLQRBHOHWURQ
LFR��$FHVVR�HP����RXW�������

%/8(7227+��,Q��:,.,3e',$��D�HQFLFORSpGLD�OLYUH����PDU��������1mR�SDJLQDGR��
'LVSRQtYHO�HP��KWWSV���SW�ZLNLSHGLD�RUJ�ZLNL�%OXHWRRWK��$FHVVR�HP����RXW������

%5$6,/��0LQLVWpULR�GD�(GXFDomR��6HFUHWDULD�GH�(GXFDomR�%iVLFD��%DVH 1DFLRQDO�
&RPXP�&XUULFXODU��%UDVtOLD��0(&��������'LVSRQtYHO�HP�
KWWS���EDVHQDFLRQDOFRPXP�PHF�JRY�EU�LPDJHV�%1&&B(,B()B������BYHUVDRILQDOBVLW
H�SGI��$FHVVR�HP�����MDQ�������

%5$6,/��0LQLVWpULR�GD�(GXFDomR��6HFUHWDULD�GH�(GXFDomR�0pGLD�H�7HFQROyJLFD��
3DUkPHWURV�FXUULFXODUHV�QDFLRQDLV��HQVLQR�PpGLR��SDUWH�,,,��FLrQFLDV�GD�QDWXUH]D��
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PDWHPiWLFD�H�VXDV�WHFQRORJLDV��%UDVtOLD��')��0(&�����������S��'LVSRQtYHO�HP��
KWWS���SRUWDO�PHF�JRY�EU�VHE�DUTXLYRV�SGI�FLHQFLDQ�SGI��$FHVVR�HP����GH]�������

%5$6,/��0LQLVWpULR�GD�(GXFDomR��6HFUHWDULD�GH�(GXFDomR�0pGLD�H�7HFQROyJLFD��
3&1��(QVLQR�0pGLR��RULHQWDo}HV�HGXFDFLRQDLV�FRPSOHPHQWDUHV�DRV�3DUkPHWURV�
&XUULFXODUHV�1DFLRQDLV��FLrQFLDV�GD�QDWXUH]D��PDWHPiWLFD�H�VXDV�WHFQRORJLDV��
%UDVtOLD������������S��'LVSRQtYHO�HP��
KWWS���SRUWDO�PHF�JRY�EU�VHE�DUTXLYRV�SGI�&LHQFLDV1DWXUH]D�SGI��$FHVVR�HP����GH]��
�����

%5(62/,1��$GULDQR�GH�$QGUDGH��(VWXGR�GR�UHFRQKHFLPHQWR�GH�YR]�SDUD�R�
DFLRQDPHQWR�GH�HTXLSDPHQWRV�HOpWULFRV�YLD�FRPDQGRV�HP�SRUWXJXrV��������
����I��'LVVHUWDomR��0HVWUDGR�HP�$XWRPDomR�,QGXVWULDO��± &HQWUR�GH�&LrQFLDV�
7HFQROyJLFDV��8QLYHUVLGDGH�GR�(VWDGR�GH�6DQWD�&DWDULQD��-RLQYLOOH��������'LVSRQtYHO�
HP��
KWWS���WHGH�XGHVF�EU�ELWVWUHDP�WHGH��������$GULDQR���GH���$QGUDGH���%UHVROLQ�S
GI��$FHVVR�HP����DJR�������

&$59$/+2��*XLOKHUPH�3LUHV�6DOHV�GH��6$1726��7KLDJR�0RQWH�GRV��%LRPHWULD��
LPSUHVVmR�YRFDO��������'LVSRQtYHO�HP��KWWSV���ZZZ�JWD�XIUM�EU�JUDG���B��YHUVDR�
ILQDO�LPSYRFDO�LQGH[�KWPO��$FHVVR�HP����DJR��������1mR�SDJLQDGR�

*(5+$5'7��7DWLDQD�(QJHO��6,/9(,5$��'HQLVH�7ROIR��RUJ����0pWRGRV�GH�SHVTXLVD��
3RUWR�$OHJUH��(GLWRUD�GD�8)5*6������������S��'LVSRQtYHO�HP��
KWWS���ZZZ�XIUJV�EU�FXUVRSJGU�GRZQORDGV6HULH�GHUDG����SGI��$FHVVR�HP����DJR��
�����

*28/$57��,ULV�%DUERVD��3VLFRORJLD�GD�HGXFDomR� IXQGDPHQWRV�WHyULFRV�H�
DSOLFDo}HV�jV�SUiWLFDV�SHGDJyJLFDV������HG��3HWUySROLV��9R]HV������������S�

,1(3��'LUHWRULD�GH�$YDOLDomR�GD�(GXFDomR�%iVLFD��5HODWyULR�%UDVLO�QR�3LVD�������
YHUVmR�SUHOLPLQDU��%UDVtOLD��')��,QHS�(0&������������S��'LVSRQtYHO�HP��
KWWS���GRZQORDG�LQHS�JRY�EU�DFRHVBLQWHUQDFLRQDLV�SLVD�GRFXPHQWRV������UHODWRULRB3,
6$B����BSUHOLPLQDU�SGI��$FHVVR�HP����GH]�������

.(16.,� 9DQL�0RUHLUD��(GXFDomR�H�WHFQRORJLDV��R�QRYR�ULWPR�GD�LQIRUPDomR��
&DPSLQDV��3DSLUXV������������S�

./h%(5��7LDJR�(PDQXHO��%85$.��'LRQtVLR��&RQFHSo}HV�GH�PRGHODJHP�
PDWHPiWLFD��FRQWULEXLo}HV�WHyULFDV��(GXFDomR�0DWHPiWLFD�3HVTXLVD��6mR�3DXOR��Y��
����Q�����S���������MDQ��MXQ��������'LVSRQtYHO�HP��
KWWSV���UHYLVWDV�SXFVS�EU�HPS�DUWLFOH�GRZQORDG������������$FHVVR�HP����DJR�������

.20$5��0DUFHOR�)DEULFLR�&KRFLDL��$�PRGHODJHP�PDWHPiWLFD�QR�SURFHVVR�GH�
HQVLQR�H�DSUHQGL]DJHP�GD�PDWHPiWLFD�QR�HQVLQR�IXQGDPHQWDO��Do}HV�H�
LQWHUDo}HV������������I��'LVVHUWDomR��0HVWUDGR�HP�(QVLQR�GH�&LrQFLDV�1DWXUDLV�H�
0DWHPiWLFD��± 3URJUDPD�GH�3yV�JUDGXDomR�HP�(QVLQR�GH�&LrQFLDV�1DWXUDLV�H�
0DWHPiWLFD��8QLYHUVLGDGH�(VWDGXDO�GR�&HQWUR�2HVWH��*XDUDSXDYD��������'LVSRQtYHO�
HP��KWWSV���ZZZ��XQLFHQWUR�EU�SSJHQ�ZS�FRQWHQW�XSORDGV�VLWHV������������$�
0RGHODJHP�0DWHP�&��$�WLFD�QR�3URFHVVR�GH�(QVLQR�H�$SUHQGL]DJHP�GD�
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0DWHP�&��$�WLFD�QR�(QVLQR�)XQGDPHQWDO�$�&��$��&��%�HV�H�
,QWHUD�&��$��&��%�HV�SGI��$FHVVR�HP����DJR�������

/h'.(��0HQJD��$1'5e��0DUOL�(��'��$��3HVTXLVD�HP�HGXFDomR��DERUGDJHQV�
TXDOLWDWLYDV��6mR�3DXOR��(38�����������S�

0(<(5��-RmR�)UHGHULFR�GD�&RVWD�GH�$]HYHGR��&$/'(,5$��$GHPLU�'RQL]HWL��
0$/+(,526��$QD�3DXOD�GRV�6DQWRV��0RGHODJHP�HP�HGXFDomR�PDWHPiWLFD��
�� HG��%HOR�+RUL]RQWH��$XWrQWLFD������������S�

0*�'5($0�7(&+12/2*<��'UDZERW��6HS������������'LVSRQtYHO�HP��
KWWSV���ZZZ�WKLQJLYHUVH�FRP�WKLQJ����������$FHVVR�HP����DJR�������

0,=8.$0,��0DULD�GD�*UDoD�1LFROHWWL��(QVLQR��DV�DERUGDJHQV�GR�SURFHVVR������HG��
6mR�3DXOR��(38������������S�

02'(/2��,Q��',&,2��'LFLRQiULR�2QOLQH�GH�3RUWXJXrV��3RUWR���*UDXV��������1mR�
SDJLQDGR��'LVSRQtYHO�HP��KWWSV���ZZZ�GLFLR�FRP�EU�PRGHOR���$FHVVR�HP�����MDQ��
�����

0217(,52�-Ò1,25��)UDQFLVFR�1DLURQ� 6RPDQGR�IXQo}HV�WULJRQRPpWULFDV��XPD�
UHFRQVWUXomR�GLGiWLFD GR�FRQFHLWR�GH�WLPEUH�D�SDUWLU�GH�GXDV�H[SHULrQFLDV�
SHGDJyJLFDV��%ROHPD��5LR�&ODUR��Y������Q������S�����������DJR�������

3$3(57��6H\PRXU��$�PiTXLQD�GDV�FULDQoDV��UHSHQVDQGR�D�HVFROD�QD�HUD�GD�
LQIRUPiWLFD��3RUWR�$OHJUH��$UWHV�0pGLFDV������������S�

3$3(57��6H\PRXU��,QWURGXFWLRQ��:KDW�LV�ORJR"�:KR�QHHGV�LW"��,Q��/2*2�SKLORVRSK\�
DQG�LPSOHPHQWDWLRQ��>6��O���V��Q�@��������'LVSRQtYHO�HP��
KWWS���ZZZ�PLFURZRUOGV�FRP�FRPSDQ\�SKLORVRSK\�SGI��$FHVVR�HP����DJR�������

3$3(57��6H\PRXU��/RJR��FRPSXWDGRUHV�H�HGXFDomR��6mR�3DXOR��%UDVLOLHQVH��������
����S�

5$026��'DQLHOD�.DULQH��$V�WHFQRORJLDV�GD�LQIRUPDomR�H�FRPXQLFDomR�QD�HGXFDomR��
UHSURGXomR�RX�WUDQVIRUPDomR��(GXFDomR�7HPiWLFD�'LJLWDO��&DPSLQDV��Y������Q�����S��
�������MXO��GH]��������'2,��KWWSV���GRL�RUJ����������HWG�Y��L��������'LVSRQtYHO�HP��
KWWSV���SHULRGLFRV�VEX�XQLFDPS�EU�RMV�LQGH[�SKS�HWG�DUWLFOH�YLHZ������SGIB���$FHVVR�
HP����DJR�������

52%Ð��,Q��',&,21È5,2�35,%(5$0�'$�/Ë1*8$�32578*8(6$��/LVERD��3ULEHUDP�
,QIRUPiWLFD��������1mR�SDJLQDGR��'LVSRQtYHO�HP��
KWWSV���GLFLRQDULR�SULEHUDP�RUJ�52%Ð��$FHVVR�HP�����MDQ�������

52%27,&6��,Q��7+(�$0(5,&$1�+HULWDJH�'LFWLRQDU\�RI�WKH�(QJOLVK�/DQJXDJH���WK

HG��%RVWRQ��+RXJKWRQ�0LIIOLQ�+DUFRXUW��������1mR�SDJLQDGR��'LVSRQtYHO�HP��
KWWSV���DKGLFWLRQDU\�FRP�ZRUG�VHDUFK�KWPO"T URERWLFV��$FHVVR�HP�����MDQ�������

58**,(52��0iUFLD�$SDUHFLGD�*RPHV��/23(6��9HUD�/~FLD�GD�5RFKD��&iOFXOR�
QXPpULFR��DVSHFWRV�WHyULFRV�H�FRPSXWDFLRQDLV�����HG��6mR�3DXOR��0DNURQ�%RRNV�GR�
%UDVLO������������S�
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6$1726��'RXJODV�%RUUHLR�0DFLHO�GRV��8P�SDQRUDPD�GH�SHVTXLVDV�VREUH�R�XVR�GD�
PRGHODJHP�PDWHPiWLFD�QR�HQVLQR�PpGLR�������D�������,Q��(1&21752�
%5$6,/(,52�'(�(678'$17(6�'(�3Ï6�*5$'8$d­2�(0�('8&$d­2�
0$7(0È7,&$�������������-XL]�GH�)RUD��$QDLV >���@��-XL]�GH�)RUD��>V�Q�@�����������S�

6,/9$��(GQD�/~FLD��0(1(=(6��(VWHUD�0XV]NDW��0HWRGRORJLD�GD�SHVTXLVD�H�
HODERUDomR�GH�GLVVHUWDomR�����HG��UHY��DWXDO��)ORULDQySROLV��8)6&������������S�

6,/9$��.DWWLD�)HUUHLUD�GD��8P�HPSUHJR�GD�PRGHODJHP�PDWHPiWLFD�VREUH�R�
WHPSR�GH�H[SRVLomR�DR�VRO�FRPR�SURWHWRU�VRODU�IDWRU��������������I��'LVVHUWDomR�
�0HVWUDGR�3URILVVLRQDO�HP�0DWHPiWLFD��± 8QLYHUVLGDGH�)HGHUDO�GR�7RFDQWLQV��
$UUDLDV��������'LVSRQtYHO�HP��KWWSV���GULYH�JRRJOH�FRP�RSHQ"LG �1�;(\M�
P-5NDU/01/1PK(V.�2B&����+��$FHVVR�HP����DJR�������

7855,21,��-RmR�%DWLVWD��0(//2��&DUORV�+HQULTXH�3HUHLUD��0HWRGRORJLD�GH�
SHVTXLVD�HP�HQJHQKDULD�GH�SURGXomR��HVWUDWpJLDV��PpWRGRV�H�WpFQLFDV�SDUD�
FRQGXomR�GH�SHVTXLVDV�TXDQWLWDWLYDV�H�TXDOLWDWLYDV��,WDMXEi��8QLIHL������������S��
'LVSRQtYHO�HP��KWWS���ZZZ�PDUFR�HQJ�EU�DGP�RUJDQL]DFDR�
,�$SRVWLODB0HWRGRORJLDB&RPSOHWDB����B���81,)(,�SGI��$FHVVR�HP�����RXW�������

9$/(17(��-RVp�$UPDQGR��$�HVSLUDO�GD�HVSLUDO�GH�DSUHQGL]DJHP��R�SURFHVVR�GH�
FRPSUHHQVmR�GR�SDSHO�GDV�WHFQRORJLDV�GH�LQIRUPDomR�H�FRPXQLFDomR�QD�HGXFDomR��
����������I��7HVH��'RXWRUDGR�HP�$UWHV��± ,QVWLWXWR�GH�$UWHV��8QLYHUVLGDGH�(VWDGXDO�
GH�&DPSLQDV��&DPSLQDV��������'LVSRQtYHO�HP��
KWWS���UHSRVLWRULR�XQLFDPS�EU�ELWVWUHDP�5(326,3����������9DOHQWHB-RVH$UPDQGRB/
'�SGI��$FHVVR�HP�����RXW�������

9$/(17(��-RVp�$UPDQGR��7HFQRORJLD�H�SUiWLFDV�GLYHUVLILFDGDV��,Q��%/2*�GD�
3VLFRORJLD�GD�(GXFDomR��������'LVSRQtYHO�HP��
KWWSV���ZZZ�XIUJV�EU�SVLFRHGXF�SLDJHW�WHFQRORJLD�H�SUDWLFDV�GLYHUVLILFDGDV� $FHVVR�
HP�����RXW�������

<12*87,��&DUORV�$OEHUWR��3URFHVVDPHQWR�GLJLWDO�GH�VLQDLV��WUDQVIRUPDGD�GLVFUHWD�
GH�)RXULHU��6DQWD�5LWD�GR�6DSXFDt��,QDWHO��������6OLGHV��'LVSRQtYHO�HP���
KWWSV���ZZZ�LQDWHO�EU�GRFHQWHV�\QRJXWL�GRZQORDGV�GVS�V������������GIW�V�������
��ILOH��$FHVVR�HP����MDQ�������

=:(76&+(��,XEHUL�&DUVRQ��3URFHVVDPHQWR�GR�VLQDO�GH�YR]�SDUD�R�GLDJQyVWLFR�
GLIHUHQFLDO�GH�DOWHUDo}HV�ODUtQJHDV�����������I��'LVVHUWDomR��0HVWUDGR�HP�
(QJHQKDULD�%LRPpGLFD��± )DFXOGDGH�GH�(QJHQKDULD��3RQWLItFLD�8QLYHUVLGDGH�&DWyOLFD�
GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH��������'LVSRQtYHO�HP��
KWWS���KGO�KDQGOH�QHW�������������$FHVVR�HP�����RXW�������
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$3Ç1',&( $ ± 3/$12�'(�$8/$�'$6�$7,9,'$'(6

7(0$ � ± $WLYLGDGH LQWHUDWLYD� DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� 5HODomR GR VRP GH XPD YRJDO FRP WULJRQRPHWULD�

2EMHWLYR� 'HPRQVWUDU TXH R VRP GH XPD YRJDO SRGH VHU H[SUHVVR HP XPD VRPD

GH VHQRV� H D GLIHUHQoD HQWUH XPD YR] PDVFXOLQD H RXWUD�IHPLQLQD� HP WHUPRV GD

IXQomR WULJRQRPpWULFD�

5HFXUVRV� FRPSXWDGRU� GDWDVKRZ H GUDZERW�

3URFHGLPHQWR� R�DOXQR HPLWH R VRP GH XPD YRJDO� TXH p FDSWDGR SRU PHLR GR

PLFURIRQH H SURFHVVDGR SHOR FRPSXWDGRU� TXH� HP VHJXLGD� FRQVWUyL RV JUiILFRV� H

R FDUULQKR ID] R GHVHQKR� 2 PHVPR SURFHVVR�p UHIHLWR FRP XPD DOXQD SDUD HIHWXDU

D FRPSDUDomR HQWUH DV FDUDFWHUtVWLFDV YRFDLV PDVFXOLQD H IHPLQLQD� &RP�EDVH QDV�

GLIHUHQoDV VmR DERUGDGRV RV FRQFHLWRV GH IXQomR WULJRQRPpWULFD�

4XHVW}HV�

(VVH JUiILFR VH SDUHFH FRP DOJXPD IXQomR TXH YRFr Mi HVWXGRX" 4XDO

IXQomR"

4XDO R SRQWR Pi[LPR H PtQLPR GD FXUYD D]XO H YHUPHOKD" 4XDO D UHODomR

FRP D LQWHQVLGDGH GR VRP"

4XDLV DV GLIHUHQoDV HQFRQWUDGDV QDV IXQo}HV H QRV JUiILFRV GD YR]

PDVFXOLQD H IHPLQLQD HP UHODomR j DPSOLWXGH" ( DR SHUtRGR"

4XDO D GLIHUHQoD HQWUH R SULPHLUR H R�~OWLPR JUiILFR HP UHODomR DR Q~PHUR GH

WHUPRV GD IXQomR I�W�" $ IXQomR I�W� DSUR[LPRX�VH� GRV SRQWRV YHUPHOKRV

UHSUHVHQWDGRV SHOD YR]"

&RPSDUH DV IXQo}HV REWLGDV HQWUH D YR] PDVFXOLQD H IHPLQLQD� 2V YDORUHV

GRV FRHILFLHQWHV GD YR] PDVFXOLQD VmR PDLRUHV TXH RV GD YR] IHPLQLQD"



��

7(0$ � ± $WLYLGDGH LQWHUDWLYD� DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� YLVXDOL]DomR�GD VRPD GH VHQRV HP UHODomR DR VRP GH XPD YRJDO�

2EMHWLYR� GHPRQVWUDU�SRU PHLR GH XP JUiILFR �' TXH R VRP GH XPD YRJDO SRGH VHU

H[SUHVVR HP XPD VRPD GH VHQRV�

5HFXUVR� FRPSXWDGRU�H�GDWDVKRZ�

3URFHGLPHQWR� R DOXQR� SRU PHLR GR PLFURIRQH� HPLWH R VRP GH XPD YRJDO� TXH p

SURFHVVDGR SHOR FRPSXWDGRU� R�TXDO�FRQVWUyL R JUiILFR HP WUrV�GLPHQV}HV H VXDV

IXQo}HV� 3RVWHULRUPHQWH�UHODFLRQDU DV IXQo}HV FRP R JUiILFR�

4XHVW}HV�

5HODFLRQH RV GDGRV H D�IXQomR I�W� GR JUiILFR � FRP R JUiILFR HP �'� (VFUHYD

D IXQomR H RV WHUPRV GHOD HP IUHQWH DRV Q~PHURV GR JUiILFR HP �'"



��

7(0$ � ± ,QWHUDomR FRP R GUDZERW� DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� IRUPDV�JHRPpWULFDV H WULJRQRPHWULD�

2EMHWLYR� DSOLFDU� DV IXQo}HV WULJRQRPpWULFDV VHQR H FRVVHQR FRPR DX[tOLR GD

UREyWLFD�

5HFXUVRV� GUDZERW� VPDUWSKRQH FRP $QGURLG H FDUWROLQD�

3URFHGLPHQWR� HP�JUXSRV��RV�DOXQRV LQWHUDJHP FRP R FDUULQKR SRU PHLR GR FHOXODU

SDUD FRQKHFHU RV FRPDQGRV GH FRQWUROH� (P VHJXLGD GHVHQKDP D IRUPD JHRPpWULFD

SHGLGD�

4XHVW}HV�

�� 'HVHQKH XP TXDGUDGR GH ODGR LJXDO D � FP H GHVFUHYD SDVVR D SDVVR RV

FRPDQGRV XWLOL]DGRV�

�� 'HVHQKH XP SROtJRQR FRP � ODGRV PHGLQGR � FP H GHVFUHYD SDVVR D SDVVR

RV FRPDQGRV XWLOL]DGRV�

��FP

��FP

��FP

��FP

��FP

��FP

��α�ȋ��Ȃ ʹȌͳͺͲ

�

ÆQJXOR�LQWHUQR�/�

��α�͵͸Ͳ

�

ÆQJXOR�H[WHUQR�0�

/

0

Q�p�R�Q~PHUR�GH�ODGRV



��

7(0$ � ± 'UDZERW H IXQomR WULJRQRPpWULFD� DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� IRUPDV�JHRPpWULFDV H WULJRQRPHWULD�

2EMHWLYR� DSOLFDU�DV IXQo}HV WULJRQRPpWULFDV VHQR H FRVVHQR FRP UREyWLFD�

5HFXUVRV� GUDZERW� VPDUWSKRQH FRP $QGURLG H FDUWROLQD�

4XHVW}HV�

�� 'HVHQKH R WULkQJXOR UHWkQJXOR DEDL[R H GHVFUHYD SDVVR D SDVVR RV

FRPDQGRV XWLOL]DGRV�

�� 'HVHQKH R WUDSp]LR UHWkQJXOR DEDL[R H GHVFUHYD SDVVR D SDVVR RV FRPDQGRV

XWLOL]DGRV�

�����FP

�

���

��� ���

�FP

��FP



��

7(0$ � ± ,QWHUDomR FRP R�DPELHQWH GH SURJUDPDomR� DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� IRUPDV�JHRPpWULFDV H WULJRQRPHWULD FRP 6FUDWFK�

2EMHWLYR� DSOLFDU� DV IXQo}HV WULJRQRPpWULFDV VHQR H FRVVHQR FRPR DX[tOLR GR

SURJUDPD 6FUDWFK�

5HFXUVRV� FRPSXWDGRU�FRP 6FUDWFK LQVWDODGR�

3URFHGLPHQWR� RV�DOXQRV LQWHUDJHP FRP R DPELHQWH GH SURJUDPDomR 6FUDWFK SRU

H[SORUDomR� H VmR DSUHVHQWDGDV DV SULQFLSDLV IXQFLRQDOLGDGHV GR DPELHQWH� (P

VHJXLGD� FDGD JUXSR GHVHQKD XP TXDGUDGR H XP SROtJRQR UHJXODU GH � ODGRV�

4XHVW}HV�

�� 'HVHQKH XP TXDGUDGR GH ODGR LJXDO D � FP QR 6FUDWFK�

�� 'HVHQKH XP SROtJRQR FRP � ODGRV PHGLQGR � FP QR 6FUDWFK�

��FP

��FP��FP

��FP ��α�ȋ��Ȃ ʹȌͳͺͲ

�

ÆQJXOR�LQWHUQR�/�

��α�͵͸Ͳ

�

ÆQJXOR�H[WHUQR�0�

/

0

��FP

��FP

Q�p�R�Q~PHUR�GH�ODGRV



��

6ROXomR SDUD R 7HPD � ± $WLYLGDGH ��



��

7(0$ � ± ,QWHUDomR FRP R�DPELHQWH GH SURJUDPDomR� DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� IRUPDV�JHRPpWULFDV H WULJRQRPHWULD FRP 6FUDWFK�

2EMHWLYR� DSOLFDU� DV IXQo}HV WULJRQRPpWULFDV VHQR H FRVVHQR FRPR DX[tOLR GR

SURJUDPD 6FUDWFK�

5HFXUVRV� FRPSXWDGRU�FRP 6FUDWFK LQVWDODGR�

3URFHGLPHQWR� RV�DOXQRV LQWHUDJHP FRP R DPELHQWH GH SURJUDPDomR 6FUDWFK SRU

H[SORUDomR H VmR DSUHVHQWDGDV DV SULQFLSDLV IXQFLRQDOLGDGHV GR DPELHQWH� (P

VHJXLGD� FDGD JUXSR GHVHQKD XP WULkQJXOR UHWkQJXOR�

4XHVW}HV�

�� 'HVHQKH R WULkQJXOR UHWkQJXOR DEDL[R QR 6FUDWFK�

�����FP

�

���



��

6ROXomR SDUD R 7HPD � ± $WLYLGDGH ��



��

7(0$ � ± 'HVHQKR� SURJUDPDomR�H�UREyWLFD��DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� IRUPDV�JHRPpWULFDV H WULJRQRPHWULD�

2EMHWLYR� DSOLFDU DV IXQo}HV WULJRQRPpWULFDV VHQR H FRVVHQR FRPR DX[tOLR GR

SURJUDPD 6FUDWFK; H GD�UREyWLFD�

5HFXUVRV� FRPSXWDGRU�FRP 6FUDWFK; LQVWDODGR H GUDZERW�

3URFHGLPHQWR� RV�DOXQRV�LQWHUDJHP�FRP�R�DPELHQWH�GH�SURJUDPDomR�6FUDWFK;�H�

FRP�R�FDUULQKR�SRU�H[SORUDomR��H VmR�DSUHVHQWDGDV�DV�SULQFLSDLV�IXQFLRQDOLGDGHV�GR�

DPELHQWH��(P�VHJXLGD�FDGD��JUXSR�SURJUDPD�R�FDUULQKR�SDUD�GHVHQKDU�XP�WULkQJXOR�

UHWkQJXOR�

7(0$ � ± 'HVHQKR� SURJUDPDomR�H�UREyWLFD��DWLYLGDGH��� GXUDomR �� PLQ�

7tWXOR� IRUPDV�JHRPpWULFDV H WULJRQRPHWULD�

2EMHWLYR� DSOLFDU� DV IXQo}HV WULJRQRPpWULFDV VHQR H FRVVHQR FRPR DX[tOLR GR

SURJUDPD 6FUDWFK; H GD�UREyWLFD�

3URFHGLPHQWR� RV�DOXQRV�LQWHUDJHP�FRP�R�DPELHQWH�GH�SURJUDPDomR�6FUDWFK;�H�

FRP�R�FDUULQKR�SRU�H[SORUDomR��H�VmR�DSUHVHQWDGDV�DV�SULQFLSDLV�IXQFLRQDOLGDGHV�GR�

DPELHQWH�� (P� VHJXLGD�� FDGD� JUXSR� SURJUDPD� R� FDUULQKR� SDUD� GHVHQKDU� XP�

TXDGUDGR�H�XP�SROtJRQR�UHJXODU�GH���ODGRV�



��

$3Ç1',&( % ± 352'872�'$�3(648,6$
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���
$3Ç1',&( & ± 3$57,&,3$d­2�(0�(9(1726

3DUWLFLSDomR QR ,;�(QFRQWUR 0LQHLUR 6REUH ,QYHVWLJDomR QD (VFROD� ± 0RGHODJHP GD

YR] H UREyWLFD DSOLFDGD QR HQVLQR GH WULJRQRPHWULD

,661����������

'LVSRQtYHO�HP� HP��

KWWS���ZZZ�HPLH�IDFLS�XIX�EU�VLWHV�HPLH�IDFLS�XIX�EU�ILOHV�$QH[RV�%RRNSDJH�HPLHB,;B

���SGI



)LJXUD � ± &HUWLILFDGR GH DSUHVHQWDomR GH WUDEDOKR QR ;;;,; &RQJUHVVR 1DFLRQDO GH 0DWHPiWLFD

)RQWH� R DXWRU�



���
$1(;2�$�± 0e72'2�'26 0Ë1,026�48$'5$'26

6XSRQKD�TXH�WHPRV�XPD�WDEHOD�

[ ଵݔ ଶݔ « ௞ݔ
\ ଵݕ ଵݕ « ௞ݕ

RQGHݔ�ଵǡݔଶǡ ǥ ǡ ௄ݔ VmR�RV�LQVWDQWHV�GH�FROHWD�GRV�GDGRV�Hݕ�ଵǡ ଶǡݕ Ǥ Ǥ Ǥ ǡ �௞��VmR�RV�YDORUHVݕ

GD�DPSOLWXGH��(VFROKLGDV�IXQo}HV�݃ଵǡ ݃ଶǡ Ǥ Ǥ Ǥ ǡ ݃ெ��JHUDOPHQWH�FRQWtQXDV��R�REMHWLYR�VHUi�

HQFRQWUDU�FRHILFLHQWHVߙ�ଵǡߙଶǡ ǥ ǡ ெߙ GH�PRGR�TXH�D�IXQomR

߮ሺݔሻ ൌ ሻݔଵ݃ଵሺߙ ൅ ሻ൅Ǥݔଵ݃ଵሺߙ Ǥ Ǥ ൅ߙெ݃ெሺݔሻ� �����

VDWLVIDoD

߮ሺݔ௜ሻ ൎ ݅׊��௜ݕ ൌ ͳǡ Ǥ Ǥ Ǥ ǡ Ǥܭ �����

$V� IXQo}HV ݃ଵሺݔሻǡ Ǥ Ǥ Ǥ ǡ ݃ெሺݔሻ SRGHP�VHU�HVFROKLGDV�REVHUYDQGR�R�JUiILFR�GRV�

SRQWRV�WDEHODGRV�RX�EDVHDQGR�VH�HP�FRQFHLWRV�WHyULFRV�GR�H[SHULPHQWR�TXH�IRUQHFHX�

D�WDEHOD�

2�PRGHOR�PDWHPiWLFR

߮ሺݔሻ ൌ ሻݔଵ݃ଵሺߙ ൅ ሻ൅Ǥݔଵ݃ଵሺߙ Ǥ Ǥ ൅ߙெ݃ெሺݔሻ� �����

p�FKDPDGR�OLQHDU SRUTXH�RV�FRHILFLHQWHVߙ�ଵǡ Ǥ Ǥ Ǥ ǡ ெߙ DSDUHFHP�OLQHDUPHQWH��$V�IXQo}HV�

݃ଵǡ Ǥ Ǥ Ǥ ǡ ݃ெ��SRUpP��QmR�SUHFLVDP�VHU� IXQo}HV� OLQHDUHV��HVWDV�SRGHP�VHU�SROLQ{PLRV��

IXQo}HV�WULJRQRPpWULFDV��H[SRQHQFLDLV��ORJDULWPRV�H�RXWUDV�

3RGHPRV�SHQVDU�TXH

௜ܻ ൌ ݂ሺݔ௜ ሻ݅׊ ൌ ͳǡ Ǥ Ǥ Ǥ ǡ ǡܭ �����

SDUD�DOJXPD�IXQomR�GHVFRQKHFLGD�I��1HVVH�FDVR��D�IXQomR�߮ IRUQHFH�XPD�

DSUR[LPDomR�SDUD�I FRP�EDVH�QRV�SRQWRV�DPRVWUDGRV�ሺݔଵǡ ଵሻǡݕ ሺݔଶǡ ଶሻǡݕ Ǥ Ǥ Ǥ ǡ ሺݔ௄ǡ ௄ሻǡݕ

VLJQLILFD�TXH�D�VRPD�GRV�TXDGUDGRV�GRV�GHVYLRV�߮ሺݔ௄ሻ െ ௄ݕ p�PtQLPD��RX�VHMD�



���

ଵǡߙሺܬ Ǥ Ǥ Ǥ ǡ ெߙ ሻ ൌ෍ሺ߮ሺݔ௜ሻ െ ௜ሻݕ
ଶ

௄

௜ୀଵ

�����

p�PtQLPR�

2EVHUYH�TXHܬ� VHUi�]HUR�VH��H�VRPHQWH�VH�

߮ሺݔ௜ሻ ൌ ݅׊��௜ݕ ൌ ͳǡ Ǥ Ǥ Ǥ ǡ Ǥܭ �����

1HVVH�FDVR��߮ DMXVWD�H[DWDPHQWH�RV�GDGRV�WDEHODGRV��58**,(52��/23(6��

������S� ������(VWH�SDUkPHWUR�p�IXQGDPHQWDO�SDUD�YDOLGDomR�GR�PRGHOR�PDWHPiWLFR�


