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resumo Com o presente trabalho pretende-se fazer uma abordagem ao 
desenvolvimento do conceito Entropia. 

 
Inicia-se esta dissertação com a apresentação de uma perspectiva 
histórica da evolução do conceito. 
 
Enunciam-se as propriedades mais importantes das entropias de 
Shannon, Rényi e de Tsallis, assim como do ganho de informação de 
Kullback-Leibler. Apresentam-se as demonstrações de algumas 
destas propriedades. 

 
São expostas e analisadas as definiçõpes axiomáticas da entropia de 
Shannon e de Tsallis. Menciona-se ainda a definição axiomática do 
ganho de informação de Rényi, que conduz à definição da entropia 
de Rényi. 

 



abstract This work intends to be an approach of the development of the 
concept of Entropy. 

 
We start with an historical perspective of the evolution of this concept.

Several properties of the Shannon, Rényi and Tsallis entropies are 
presented, likewise Kullback-Leibler’s gain of information. Some of 
this properties are followed by it’s proof. 

 
We present and discuss the axiomatic definition of Shannon and 
Tsallis entropies. We also refer axiomatic definition of Rényi’s gain of 
information, which defines Rényi’s entropy. 
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GLIHUHQWHV� DOJXPDV GHODV HVWaDR FODUDPHQWH UHODFLRQDGDV� FKHJDQGR PHVPR D UHGX]LUHP^VH vD

PHVPD H[SUHVVaDR QDOJXQV FDVRV SDUWLFXODUHV� 5HFRUUHQGR vD LGHLD UHODWLYLVWD GD UHDOLGDGH� VHUwD

TXH VH WUDWD VHPSUH GH XP PHVPR FRQFHLWR� ROKDGR VHJXQGR GLIHUHQWHV ?UHIHUHQFLDLV�" (P

UHOD|FaDR vDV HQWURSLDV TXH VaDR HVWXGDGDV QHVWH WUDEDOKR� QRPHDGDPHQWH DV GH 6KDQQRQ� GH

5wHQ\L H GH 7VDOOLV� pFwDPRV FRQYLFWRV TXH WRGDV WUDGX]HP XP PHVPR FRQFHLWR� &RQWXGR� D

TXHVWaDR pFD HP DEHUWR HP UHOD|FaDR D XPD H[WHQVD OLVWD GH HQWURSLD�V� TXH DSUHVHQWDPRV QR

pQDO GR UHIHULGR FDSwtWXOR�

1R VHJXQGR FDSwtWXOR wH DSUHVHQWDGD D HQWURSLD GH 6KDQQRQ DVVLP FRPR DOJXPDV GDV VXDV

SULQFLSDLV FDUDFWHUwtVWLFDV� 6KDQQRQ GHpQLX D[LRPDWLFDPHQWH DV SURSULHGDGHV TXH XPD PHGLGD

GH LQIRUPD|FaDR GHYH REHGHFHU� $ D[LRPwDWLFD FXOPLQD FRP R 7HRUHPD GD 8QLFLGDGH GH 6KDQQRQ

H D PHGLGD SRU HVWH GHpQLGD� D HQWURSLD� 6HJXLQGR D DERUGDJHP HIHFWXDGD SRU 6KDQQRQ HP

>��@� DSUHVHQWDPRV D GHPRQVWUD|FaDR GHVWH WHRUHPD� WHFHQGR DOJXPDV FRQVLGHUD|FaRHV pQDLV VREUH

D PHVPD�

$LQGD QR FRQWH[WR GD 7HRULD GH ,QIRUPD|FaDR� R WHUFHLUR FDSwtWXOR wH GHGLFDGR D RXWUDV PH�

GLGDV GH LQIRUPD|FaDR� FRP HVSHFLDO HQIRTXH QD PHGLGD GH JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^

/HLEOHU� RX HQWURSLD GH .XOOEDFN^/HLEOHU� (VWD TXDQWLGDGH� DSHVDU GH QaDR VHU VLPwHWULFD QHP

UHVSHLWDU D GHVLJXDOGDGH WULADQJXODU� wH PXLWDV YH]HV LQWHUSUHWDGD FRPR XPD GLVWADQFLD HQWUH

GXDV GLVWULEXL|FaRHV� 6aDR HQXQFLDGDV H GHPRQVWUDGDV DOJXPDV GDV SULQFLSDLV SURSULHGDGHV GHVWD

PHGLGD�

1R TXDUWR FDSwtWXOR DSUHVHQWDPRV D HQWURSLD GH 5wHQ\L� XPD JHQHUDOL]D|FaDR GD HQWURSLD GH

6KDQQRQ� $ VXD IwRUPXOD IXQFLRQDO SDUD DOwHP GH GHSHQGHU GH XPD GLVWULEXL|FaDR� FDUDFWHUL]D^VH

SRU XP SDUADPHWUR HVFDODU� VHQGR DSRQWDGD FRPR D SULPHLUD IwRUPXOD SDUDPwHWULFD GH HQWURSLD�

$R FRQWUwDULR GD HQWURSLD GH 6KDQQRQ� TXH wH GHpQLGD GH UDwt] SRU XPD D[LRPwDWLFD� D HQWURSLD

GH 5wHQ\L wH IRUPXODGD D SDUWLU GH XPD PHGLGD GR JDQKR GH LQIRUPD|FaDR� HVWD VLP� GHpQLGD

D[LRPDWLFDPHQWH� 1HVWH FDSwtWXOR DSUHVHQWDPRV DV GHpQL|FaRHV GR JDQKR GH LQIRUPD|FaDR H GD
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HQWURSLD GH 5wHQ\L� HQXQFLDPRV H GHPRQVWUDPRV DOJXPDV GDV SURSULHGDGHV TXH HVWD wXOWLPD

YHULpFD�

3RU pP� QR TXLQWR FDSwtWXOR� wH DSUHVHQWDGR R WHPD GH H[FHOAHQFLD GHVWD GLVVHUWD|FaDR ^ D HQ�

WURSLD GH 7VDOOLV� (VWD HQWURSLD� WDO FRPR D HQWURSLD GH 5wHQ\L� FDUDFWHUL]D^VH SHOD H[LVWAHQFLD

GH XP SDUADPHWUR HVFDODU� XP VXEwtQGLFH T� GDwt TXH WDPEwHP VHMD GHVLJQDGD SRU T^HQWURSLD�

$SwRV D GHpQL|FaDR GD HQWURSLD GH 7VDOOLV HQXQFLDPRV H GHPRQVWUDPRV DOJXPDV GDV VXDV SUR�

SULHGDGHV IXQGDPHQWDLV� HYLGHQFLDQGR VHPHOKDQ|FDV H GLIHUHQ|FDV HQWUH HVWD H D HQWURSLD GH

%ROW]PDQQ^*LEEV�

$ HQWURSLD GH 7VDOOLV IRL D[LRPDWL]DGD SRU 5REHUWR 6DQWRV >��@ HP ����� TXH HQXQFLD

H GHPRQVWUD XP 7HRUHPD GH 8QLFLGDGH �GD HQWURSLD GH 7VDOOLV�� FRP EDVH QD GHpQL|FaDR GH

TXDWUR SURSULHGDGHV TXH HVWD PHGLGD GHYH VDWLVID]HU� 1D DSUHVHQWD|FaDR GHVVD D[LRPwDWLFD�

FRQVLGHUwDPRV FRQYHQLHQWH DOWHUDU �IRUWDOHFHU� XPD GDV SURSULHGDGHV� (VWD GHFLVaDR HQFRQWUD^

VH GHYLGDPHQWH MXVWLpFDGD DSwRV D GHPRQVWUD|FaDR GD XQLFLGDGH GD IwRUPXOD GH 7VDOOLV�

2 IRUPDOLVPR GH 7VDOOLV wH XPD SURSRVWD UHODWLYDPHQWH UHFHQWH� 1DV SHVTXLVDV HIHFWXDGDV�

DSHQDV VH HQFRQWURX XP OLYUR UHODFLRQDGR FRP HVWH WHPD >��@� *UDQGH SDUWH GR WUDEDOKR

HODERUDGR EDVHRX^VH HP DUWLJRV UHODWLYDPHQWH UHFHQWHV� SXEOLFDGRV HP GLYHUVDV UHYLVWDV LQ�

WHUQDFLRQDLV�

$V UHIHUAHQFLDV GHVFULWDV HP QRWD GH URGDSwH UHIHUHP^VH D GRFXPHQWRV QaDR FRQVXOWDGRV

SRU LQDFHVVLELOLGDGH� 3HOR IDFWR QaDR FRQVWDUHP GD ELEOLRJDUpD pQDO� wH VHPSUH LQGLFDGR R

GRFXPHQWR GH RQGH IRL UHWLUDGD HVVD UHIHUAHQFLD�

1R GHFRUUHU GR WUDEDOKR RSWRX^VH SRU DQDOLVDU FRP XP FHUWR ULJRU H SRUPHQRU DV SUR�

SULHGDGHV GDV HQWURSLDV GH 6KDQQRQ� 5wHQ\L H 7VDOOLV� SDUD PHOKRU DSUHHQGHU DV DOWHUD|FaRHV

LQWURGX]LGDV SRU HVWD wXOWLPD�

7HPRV FRQVFLAHQFLD TXH XPD FRPSUHHQVaDR PDLV HVWUXWXUDGD GDV SRWHQFLDOLGDGHV GH DSOLFD|FaDR

GD HQWURSLD GH 7VDOOLV� SDVVD SRU XPD DQwDOLVH H HVWXGR GD SUwRSULD 0HFADQLFD (VWDWwtVWLFD 1aDR

([WHQVLYD� SHOR TXH R WUDEDOKR GHVHQYROYLGR DR ORQJR GHVWH DQR� H DTXL DSUHVHQWDGR� QaDR wH

PDLV GR TXH XPD EDVH GH FRQKHFLPHQWRV TXH VHUYLUwD GH VXSRUWH SDUD DOJR PDLV HODERUDGR�

Y



YL



&DSwtWXOR �

( QWU RSLD�6�

?([LVWHP FRQFHLWRV TXH UHVLVWHP vD SDVVDJHP GR WHPSR� XQV SHOD

VXD LPSRUWADQFLD� RXWURV SHOD VXD FDSDFLGDGH GH VH DGDSWDU D

QRYRV GRPwtQLRV GD FLAHQFLD� $ HQWURSLD� PDLV GR TXH TXDOTXHU

RXWUR FRQFHLWR� PDQWwHP EHP YLYD D VXD LPSRUWADQFLD� D VXD XWLOL�

GDGH H� SRUTXH QaDR� R VHX PLVWwHULR��

%DWHO $QMR� >�@

$ (QWURSLD wH XPD LGHLD TXH QDVFHX QR VHLR GD 7HUPRGLQADPLFD &OwDVVLFD� QaDR FRPR DOJR IXQ�

GDPHQWDOPHQWH LQWXLWLYR� PDV VLP IXQGDPHQWDOPHQWH TXDQWLWDWLYR GHpQLGR SRU XPD HTXD|FaDR�

3DUD &ODXVLXV H VHXV FRQWHPSRUADQHRV D HQWURSLD HUD XPD SURSULHGDGH PXLWR LPSRUWDQWH� PDV

GR GRPwtQLR HVWULWR GD 7HUPRGLQADPLFD� IRUD GHVWH FRQWH[WR VLPSOHVPHQWH QaDR WLQKD VLJQLpFDGR�

1R HQWDQWR� RV IXQGDPHQWRV PDWHPwDWLFRV GD 0HFADQLFD (VWDWwtVWLFD VaDR DSOLFwDYHLV D TXDOTXHU

VLVWHPD HVWDWwtVWLFR� R TXH SHUPLWLX D DSOLFD|FaDR GHVWD TXDQWLGDGH QRXWURV FRQWH[WRV�

$ PDLRU LQFXUVaDR GD (QWURSLD HP QRYRV GRPwtQLRV WDOYH] WHQKD VLGR D LPSXOVLRQDGD SRU

6KDQQRQ QR FDPSR GD 7HRULD GD &RPXQLFD|FaDR� QRPHDGDPHQWH QD 7HRULD GD ,QIRUPD|FaDR�

8PD QRYD IRUPD GH HQWURSLD� D HQWURSLD GH 7VDOOLV� WHP VLGR GHVFULWD SRU PXLWRV FRPR XP

GRV PDLRUHV DYDQ|FRV GD )wtVLFD� (VWD HQWURSLD JHQHUDOL]D D HQWURSLD FOwDVVLFD GH %ROW]PDQQ H

PXLWRV WUDEDOKRV UHFHQWHV WAHP PRVWUDGR D VXD HpFLAHQFLD� 'HVGH HQWaDR D QRYD IwRUPXOD WHP

VLGR DSOLFDGD QXPD JUDQGH YDULHGDGH GH SUREOHPDV H HP GLYHUVDV wDUHDV� FRPR SRU H[HPSOR

RV SUREOHPDV GD WXUEXOAHQFLD�

1HVWH FDSwtWXOR H[SRPRV GH IRUPD VXFLQWD RV DVSHFWRV� D QRVVR YHU� PDLV LPSRUWDQWHV GD

HYROX|FaDR GR FRQFHLWR GH HQWURSLD� 6HFFLRQDQGR HVVD HYROX|FaDR SHODV SULQFLSDLV wDUHDV HQYROYL�

GDV H GLVSRQGR�DV SRU RUGHP FURQROwRJLFD� DSUHVHQWDPRV� QD VHF|FaDR �� D LQWHUSUHWD|FaDR 7HU�

PRGLQADPLFD� (VWD XWLOL]D D HQWURSLD FRPR XPD PHGLGD GD LUUHYHUVLELOLGDGH GRV SURFHVVRV�

RX GD FDSDFLGDGH GH XPD PwDTXLQD UHDOL]DU WUDEDOKR� 1D VHF|FaDR �� PRVWUDPRV FRPR wH TXH D

�



0HFADQLFD (VWDWwtVWLFD DVVRFLD D HQWURSLD D XPD TXDQWLGDGH GH GHVRUGHP� 1D VHF|FaDR �� DSUH�

VHQWDPRV D IwRUPXOD GH HQWURSLD DGRSWDGD QD 0HFADQLFD 4XADQWLFD� EDVHDGRV QR DUWLJR >��@ GH

)ODPP� 'H VHJXLGD� QD VHF|FaDR �� IRFDPRV D HQWURSLD QR FRQWH[WR GD 7HRULD GD ,QIRUPD|FaDR�

RQGH wH UHODFLRQDGD FRP XPD PHGLGD GD TXDQWLGDGH GH LQIRUPD|FaDR RX GH LQFHUWH]D� $R ORQJR

GRV DQRV� IRUDP FULDGDV PXLWDV JHQHUDOL]D|FaRHV GR FRQFHLWR GH HQWURSLD� DOJXPDV GDV TXDLV VaDR

PHQFLRQDGDV QD VHF|FaDR ��

��� 7 HU PRGLQADPLFD

$ DpUPD|FaDR GH TXH D HQHUJLD QaDR SRGH VHU FULDGD QHP GHVWUXwtGD WRUQRX�VH FRQKHFLGD FRPR

D 3ULPHLUD /HL GD 7HUPRGLQADPLFD RX /HL GD &RQVHUYD|FaDR GD (QHUJLD� $ GHVFREHUWD GHVWH

SULQFwtSLR� QRV LQwtFLRV GR VwHFXOR ;,;� SARV XPD OLPLWD|FaDR LPSRUWDQWH DRV SURFHVVRV TXH VH

SRGHP SURGX]LU QD QDWXUH]D� VHQGR DSHQDV SRVVwtYHLV DTXHOHV HP TXH D HQHUJLD SHUPDQHFH

LQDOWHUwDYHO� w( DWUDYwHV GD 6HJXQGD /HL GD 7HUPRGLQADPLFD TXH VXUJH R WHUPR HQWURSLD >��@�

$ QR|FaDR GH HQWURSLD IRL GHpQLGD SHOD SULPHLUD YH] SRU 5XGROSK &ODXVLXV HP ����� EDVHDQGR�

VH QR WUDEDOKR GH 6DGL &DUQRW H /RUG .HOYLQ� QR FRQWH[WR GD 7HUPRGLQADPLFD� QRPHDGDPHQWH

QR HVWXGR GR HQJHQKR D YDSRU >��@�

2 HQJHQKR D YDSRU wH XPD FRQVWUX|FaDR WHwRULFD GHVHQYROYLGD SRU &DUQRW DR HVWXGDU D WHU�

PRGLQADPLFD GH XPD PwDTXLQD D YDSRU� 2 UHQGLPHQWR GH XPD PwDTXLQD D YDSRU wH XPD IXQ|FaDR

GD YDULD|FaDR GH WHPSHUDWXUD� VHJXQGR D TXDO R HQJHQKR RSHUD� (P ����� &DUQRW GHVFREULX TXH

TXDQGR VH IRUQHFH FDORU D XPD PwDTXLQD D YDSRU� DSHQDV SDUWH GHVWD HQHUJLD VH WUDQVIRUPD QR

PRYLPHQWR GH URWD|FaDR GR YHLR GR PRWRU� R UHVWR GHVSHUGL|FD�VH LQHYLWDYHOPHQWH HP IRUPD GH

FDORU UHVLGXDO� ,VWR VLJQLpFD TXH DSHQDV XPD SRU|FaDR GD HQHUJLD FDORUwtpFD GD PwDTXLQD SRGH

VHU FRQYHUWLGD HP WUDEDOKR �PHFADQLFR�� &RQFOXLX DLQGD TXH R FDORU SRGHULD VHU FRQYHUWLGR

HP WUDEDOKR PHFADQLFR DSHQDV VH H[LVWLU XPD GLIHUHQ|FD GH WHPSHUDWXUD� 8P HQJHQKR D YDSRU

D XPD WHPSHUDWXUD FRQVWDQWH QaDR SRGHULD FRQYHUWHU QHQKXPD GD VXD HQHUJLD FDORUwtpFD HP

PRYLPHQWR� (VWH UHVXOWDGR LQGLFLD D H[LVWAHQFLD GH RXWUD OHL OLPLWDGRUD� D 6HJXQGD /HL GD

7HUPRGLQADPLFD� >��@

&ODXVLXV GHX R SDVVR VHJXLQWH QD FRPSUHHQVaDR GD WUDQVIRUPD|FaDR GR FDORU QRXWUDV IRUPDV

GH HQHUJLD� (VWH GLULJLX D VXD DWHQ|FaDR SDUD D GLVWLQ|FaDR HQWUH D IUDF|FaDR GH FDORU TXH VH SRGH

WUDQVIRUPDU HP HQHUJLD PHFADQLFD H D TXH VH GHYH GHVSUH]DU FRPR FDORU SHUGLGR� 'HVFUHYHX

D SULPHLUD SRU ?HQHUJLD OLYUH� H DTXHOD SHUGD GH HQHUJLD �QaDR SRGH VHU WUDQVIRUPDGD HP

WUDEDOKR wXWLO� SRU PHLR GH XP QRYR WHUPR ?HQWURSLD�� TXH WHP RULJHP QXPD SDODYUD JUHJD

HQWUHSLHQ TXH VLJQLpFD GHJUDGD|FaDR� H GHpQLX�D FRPR R TXRFLHQWH HQWUH D TXDQWLGDGH GH FDORU

WUDQVIHULGR H D WHPSHUDWXUD DEVROXWD D TXH R SURFHVVR wH UHDOL]DGR�

(VWD HQWURSLD wH R TXH SHUPLWH HQXQFLDU R VHJXQGR SULQFwtSLR GD 7HUPRGLQADPLFD� &ODXVLXV

�



VHQWLX TXH WDQWR D GHVFREHUWD GH &DUQRW FRPR D 3ULPHLUD /HL GD 7HUPRGLQADPLFD HUDP IXQ�

GDPHQWDLV H EDVHRX XPD OHL EDVHDQGR^VH QHVVHV UHVXOWDGRV� (VVD YLULD D VHU FRQKHFLGD FRPR

6HJXQGD /HL GD 7HUPRGLQADPLFD H DpUPD TXH� QD QDWXUH]D� VwR SRGHP RFRUUHU DTXHOHV SURFHVVRV

HP TXH D HQWURSLD DXPHQWD RX� TXDQGR PXLWR� SHUPDQHFH FRQVWDQWH�

$ HQWURSLD QaDR HUD PHGLGD HP YDORU DEVROXWR� $SHQDV VH PHGLD D YDULD|FaDR GH HQWURSLD GH

XP VLVWHPD TXDQGR HVWH SDVVD GH XP HVWDGR SDUD RXWUR� &RQVLGHUDQGR XPD WUDQVIRUPD|FaDR

UHYHUVwtYHO� D YDULD|FaDR GH HQWURSLD c6 YHULpFD D UHOD|FaDR VHJXLQWH�

c6  
c4

7

RQGH c4 UHSUHVHQWD D YDULD|FaDR GH FDORU GH XP VLVWHPD D WHPSHUDWXUD 7 FRQVWDQWH�

$V SULPHLUD H VHJXQGD /HLV GD 7HUPRGLQADPLFD SRGHP VHU HQFHUUDGDV QD IDPRVD DpUPD|FaDR

GH &ODXVLXV�

?'LH (QHUJLH GHU :HOW LVW .RQVWDQW� 'LH (QWURSLH GHU :HOW VWUHEW HLQHP 0D[LPXP

]X���

$ HQWURSLD VXUJH FRPR DOJR FXMD YDULD|FaDR VH SRGH PHGLU� PDV GD TXDO QaDR VH WHP XP

FRQFHLWR FRQFUHWR� 8PD GDV PDLV IUXWwtIHUDV LQWHUSUHWD|FaRHV LQLFLDLV GH HQWURSLD� WDOYH] VHMD D

YLVaDR GHVWD FRPR PHGLGD GD FDSDFLGDGH GH UHDOL]D|FaDR GH WUDEDOKR�

��� 0 HFADQLFD ( VWDWwtVWLFD

1R VwHFXOR ;,; SUHYDOHFLD D LGHLD GH TXH R FDORU HUD XPD VXEVWADQFLD TXH qXwtD GH XP REMHFWR

SDUD RXWUR� R ?FDOwRULFR�� 8PD PLQRULD GH IwtVLFRV VXVWHQWDYD D YLVaDR �DJRUD XQLYHUVDOPHQWH

DFHLWH� GH TXH R FDORU HUD D HQHUJLD UHVXOWDQWH GR PRYLPHQWR DOHDWwRULR GRV wDWRPRV� 4XDQWR

PDLV HOHYDGD D WHPSHUDWXUD GH XPD PDWwHULD� PDLV YLJRURVR wH R PRYLPHQWR GDV PROwHFXODV TXH

D IRUPDP� >��@

-DPHV 0D[ZHOO IRL R SULPHLUR IwtVLFR D DFHLWDU D H[LVWAHQFLD GRV wDWRPRV� WUDWDQGR RV JDVHV

FRPR XPD FROHF|FaDR GH SHTXHQDV SDUWwtFXODV PRYLPHQWDQGR^VH D GLIHUHQWHV YHORFLGDGHV� FROL�

GLQGR XPDV FRP DV RXWUDV� 0D[ZHOO GHWHUPLQDYD DV SURSULHGDGHV GH XP JwDV� DVVXPLQGR TXH

HVWH wH FRPSRVWR SRU XP JUDQGH QwXPHUR GH wDWRPRV �RX PROwHFXODV� HP PRYLPHQWR DOHDWwRULR�

$SHVDU GH QaDR WHU VLGR R DXWRU GD 7HRULD &LQwHWLFD GRV *DVHV� IRL R SULPHLUR D DSOLFDU PwHWRGRV

HVWDWwtVWLFRV H SUREDELOwtVWLFRV� SDUD GHVFUHYHU DV SURSULHGDGHV GDV PROwHFXODV GRV JDVHV� SHOR

TXH wH FRQVLGHUDGR XP GRV IXQGDGRUHV GD 7HRULD &LQwHWLFD GRV *DVHV�

� 7 UD GX] LQGR GR D OH PaD R � ? $ (QH UJ LD GR 8 QLY H UVR w H F R QVWD QWH � $ (QWUR SLD GR 8 QLY H UVR F R QY H UJ H SD UD R VH X

PwD [ LPR �� >� @
� & ULR X D LGH LD GH ? IXQ|F aD R GH GLVWULEXL|F aD R � T XH J R Y H UQD D V Y H OR F LGD GH V GD V PR Ow H F XOD V GR J wD V H D QD OLVR X

SUH Y LVaR H V F R QF UH WD V T XH SR GLD P VH U R EWLGD V D SD UWLU GD 7 H R ULD & LQwH WLF D GR V *D VH V�

�



(P ����� 0D[ZHOO DSUHVHQWD R VHX SULPHLUR WUDEDOKR HP 7HRULD &LQwHWLFD� TXH YLULD D VHU

SXEOLFDGR XP DQR PDLV WDUGH FRP R WwtWXOR ?,OXVWUDWLRQV RI '\QDPLFDO 7KHRU\ RI *DVHV� QD

3KLORVRpFDO 0DJD]LQH� 1HVWH� SURSARV XP WUDWDPHQWR HVWDWwtVWLFR GRV JDVHV� GDQGR RV SULPHLURV

SDVVRV HP GLUHF|FaDR vD LQWHUSUHWD|FaDR HVWDWwtVWLFD GD 7HUPRGLQADPLFD�

$QRV PDLV WDUGH� HP ����� /XGZLQJ %ROW]PDQQ XWLOL]RX RV PwHWRGRV HVWDWwtVWLFRV GH 0D[ZHOO

SDUD GHWHUPLQDU XP QRYR H PDLV JHUDO WUDWDPHQWR GD HQWURSLD� 8WLOL]RX DV SUREDELOLGDGHV

SDUD GHVFUHYHU DV SURSULHGDGHV GD PDWwHULD D SDUWLU GDV SURSULHGDGHV GRV wDWRPRV�

$R UHGX]LU R FDORU D XP PRYLPHQWR DOHDWwRULR FROHFWLYR GH PXLWRV PLOKaRHV GH wDWRPRV�

%ROW]PDQQ WUDQVSARV D HQWURSLD SDUD R PXQGR UHYHUVwtYHO GD )wtVLFD 1HZWRQLDQD� 'H DFRUGR

FRP D 0HFADQLFD 1HZWRQLDQD� FDGD XPD GDV SHTXHQDV SDUWwtFXODV TXH IRUPDP D PDWwHULD SRGH

UHWURFHGHU QR VHX SHUFXUVR H YROWDU DR OXJDU RQGH FRPH|FRX� UHYHUWHQGR H[DFWDPHQWH R VHX

PRYLPHQWR� $VVLP� D WRWDOLGDGH GR VLVWHPD WDPEwHP GHYH SRGHU YROWDU DR VHX HVWDGR LQLFLDO�

R TXH FRQWUDGL] R IDFWR GH XP VLVWHPD WHUPRGLQADPLFR HQYROYHU LUUHYHUVLELOLGDGH QR VHQWLGR

GR HVWDGR GH PwD[LPD HQWURSLD H SHUPDQHFHU QHVVH HVWDGR� %ROW]PDQQ UHVROYH HVVH GLOHPD

LQWHUSUHWDQGR D HQWURSLD FRPR XPD SURSULHGDGH HVWDWwtVWLFD� (P SULQFwtSLR QaDR KwD QDGD TXH

LPSH|FD WRGDV DV SDUWwtFXODV GH UHYHUWHU RV VHXV SHUFXUVRV H LUHP HVSRQWDQHDPHQWH GH XP

HVWDGR GH GHVRUGHP SDUD XP HVWDGR GH RUGHP� SRUwHP� R JUDQGH QwXPHUR GH SDUWwtFXODV HQ�

YROYLGDV� WRUQDULD R HYHQWR PXLWR UDUR� 6HJXQGR %ROW]PDQQ� D GHVRUGHP LUUHYHUVwtYHO VHULD

DSHQDV SURYwDYHO� QaDR FHUWD� $R LQWURGX]LU D 7HRULD GDV 3UREDELOLGDGHV QD 6HJXQGD /HL GD

7HUPRGLQADPLFD� %ROW]PDQQ DSUHVHQWD SHOD SULPHLUD YH] XPD OHL GD QDWXUH]D GLIHUHQWH GH

WRGDV DV RXWUDV� (P YH] GH GHWHUPLQLVWD� HVWD OHL wH SUREDELOwtVWLFD�

(P ����� %ROW]PDQQ IRUPXOD XPD H[SUHVVaDR GH HQWURSLD QR DUWLJR ?2Q WKH UHODWLRQ

EHWZHQQ WKH VHFRQG ODZ RI PHFKDQLFDO WKHRU\ RI KHDW DQG SUREDELOLW\ FDOFXOXV ZLWK UHVSHFW WR

WKH WKHRUHPV RQ WKHUPDO HTXLOLEULXP��� 1XP VLVWHPD IHFKDGR D HQWURSLD 6 GR VLVWHPD VHULD

SURSRUFLRQDO DR YROXPH GR HVSD|FR GH IDVH n RFXSDGR SHOR PDFURHVWDGR GR VLVWHPD� RX VHMD�

6 � ORJ n

DFWXDOPHQWH wH XVXDO HVFUHYHU QD QRWD|FaDR

6  N OQ� �����

RQGH N wH D FKDPDGD FRQVWDQWH GH %ROW]PDQQ H � wH R QwXPHUR GH PLFURHVWDGRV GR VLVWHPD

FRPSDWwtYHLV FRP R PDFURHVWDGR REVHUYDGR�� $SHVDU GD IwRUPXOD VHU DWULEXwtGD D %ROW]PDQQ�

HVWD QXQFD IRL HVFULWD SRU HOH� 'H IDFWR� D IwRUPXOD DSDUHFH SHOD SULPHLUD YH] QR OLYUR ?7KHRU\

RI KHDW UDGLDWLRQ�� GH 0D[ 3ODQFN HP ����� DQR GD PRUWH GH %ROW]PDQQ >��@�

� 7 w tWXOR WUD GX] LGR GR D OH PaD R � $ UH IH UA H QF LD F R PSOH WD SR GH VH U H QF R QWUD GD QR D UWLJ R >� � @�
�(P VLVWH PD V D WwR PLF R V� XP PD F UR H VWD GR w H XP H VWD GR GR VLVWH PD R EVH UY wD Y H O D J UD QGH H VF D OD � 8 P PLF UR H V�

WD GR w H XP D UUD QMR SUH F LVR GH wD WR PR V QXP VLVWH PD � (P J H UD O� D R PH VPR PD F UR H VWD GR F R UUH VSR QGH XP QwXPH UR

D VWUR QwR PLF R GH PLF UR H VWD GR V� >� � @
� 7 UD GX] LGR GR D OH PaD R ? 7 KH R ULH GH U :�D UPH VWUD KOXQJ � � >� � @�

�



7wXPXOR GH %ROW]PDQQ HP 9LHQD�

$ LQWHUSUHWD|FaDR HVWDWwtVWLFD YHLR UHYHODU D QDWXUH]D GD HQWURSLD FRPR XP FUHVFLPHQWR GD

GHVRUGHP HQWUH DV SDUWwtFXODV� 'H IDFWR� R QwXPHUR GH PLFURHVWDGRV SRGH VHU FRQVLGHUDGR FRPR

XPD PHGLGD GH GHVRUGHP GR VLVWHPD� 1D HTXD|FaDR GH %ROW]PDQQ ����� TXDQWR PDLRU IRU R

QwXPHUR GH PLFURHVWDGRV SRVVwtYHLV� PDLRU wH D GHVRUGHP H PDLRU wH D HQWURSLD�

,PSOwtFLWR QD YHUVaDR GH %ROW]PDQQ GH HQWURSLD HVWwD D QR|FaDR GH TXH H[LVWHP OLPLWHV SDUD

R TXH XP REVHUYDGRU SRGH VDEHU VREUH XP VLVWHPD RQGH D HQHUJLD HVWwD HP WUDQVIRUPD|FaDR�

3RGH^VH VDEHU PDLV VREUH XP VLVWHPD RUGHQDGR� WHP HQWURSLD EDL[D� GR TXH VREUH XP VLVWHPD

GHVRUGHQDGR� WHP HQWURSLD HOHYDGD� $ UHOD|FaDR HQWUH DXPHQWR GH HQWURSLD H GLPLQXL|FaDR GH

FRQKHFLPHQWR QaDR VH WRUQRX H[SOwtFLWD GXUDQWH PXLWRV DQRV� %ROW]PDQQ HVWDYD FLHQWH GHVWD

OLJD|FaDR� PDV DSHQDV D UHIHULX FDVXDOPHQWH� (P ����� DpUPRX TXH ?D HQWURSLD HVWwD UHODFLRQDGD

FRP D GLPLQXL|FaDR GH FRQKHFLPHQWR�� >��@� &RP HVWD IUDVH� FUX]RX D SRQWH HQWUH LQIRUPD|FaDR

H HQWURSLD� UHOD|FaDR WaDR KDUPRQLRVD DR SHQVDPHQWR GR pQDO GR VwHFXOR ;;�

:LOODUG *LEEV SHUFHEHX TXH RV WUDEDOKRV GH 0D[ZHOO H GH %ROW]PDQQ LQLFLDYDP XPD QRYD

GLVFLSOLQD FXMR REMHFWLYR HUD R HVWXGR GH FRUSRV GH FRPSOH[LGDGH DUELWUwDULD TXH VH PRYHP

VHJXQGR DV OHLV GD PHFADQLFD�

*LEEV LQWURGX]LX XPD H[SUHVVaDR PDLV DEUDQJHQWH SDUD GHVFUHYHU D HQWURSLD�

6  bN
�;

L �

SL OQ SL �����

RQGH SL wH D SUREDELOLGDGH GR VLVWHPD HVWDU QR PLFURHVWDGR L H � R QwXPHUR WRWDO GH PL�

FURHVWDGRV� $ PwD[LPD HQWURSLD FRUUHVSRQGH DR HVWDGR GH HTXLOwtEULR� DTXHOH HP TXH H[LVWH

D PwD[LPD GHVRUGHP �PLFURVFwRSLFD� SRVVwtYHO� 4XDQGR WRGRV RV PLFURHVWDGRV GR VLVWHPD VaDR

HTXLSURYwDYHLV� HVWD HTXD|FaDR UHGX]^VH vD HTXD|FaDR ������

2 GHVHQYROYLPHQWR GD 0HFADQLFD (VWDWwtVWLFD wH DFWXDOPHQWH DVVRFLDGR D *LEEV GHYLGR DRV

� ) R WR J UD ID GR SR U & R QVWD QWLQR 7 VD OOLV�

�



LQwXPHURV WUDEDOKRV TXH SXEOLFRX� 'HVGH ���� HVWXGRX D IRUPXOD|FaDR GH XPD HVWUXWXUD JHUDO

SDUD D 0HFADQLFD (VWDWwtVWLFD SXEOLFDQGR� HP ����� R OLYUR ?(OHPHQWDU\ 3ULQFLSOHV LQ 6WDWLV�

WLFDO 0HFKDQLFV�� >��@� %ROW]PDQQ H *LEEV HVWDEHOHFHUDP D OLJD|FaDR HQWUH D 7HUPRGLQADQLFD H

0HFADQLFD SRU PHLR GD 0HFADQLFD (VWDWwtVWLFD� SHOR TXH D HTXD|FaDR ����� pFRX FRQKHFLGD FRPR

IwRUPXOD GH HQWURSLD GH %ROW]PDQQ^*LEEV�

��� 0 HFADQLFD 4XADQWLFD

7DQWR D 0HFADQLFD (VWDWwtVWLFD FRPR D 0HFADQLFD 4XADQWLFD OLGDP LQWLPDPHQWH FRP D HVWDWwtVWLFD

H DV SUREDELOLGDGHV� $ IwRUPXOD GH HQWURSLD XWLOL]DGD QR FRQWH[WR GD 0HFADQLFD 4XADQWLFD� TXH

VH GHYH D -RKQ YRQ 1HXPDQQ� wH LGAHQWLFD vD XWLOL]DGD QD 0HFADQLFD (VWDWwtVWLFD ������ D wXQLFD

GLIHUHQ|FD HVWwD QD IRUPD FRPR DV SUREDELOLGDGHV VaDR FDOFXODGDV�

(P ����� %ROW]PDQQ H 3ODQFN WHUaDR WLGR XPD GLVSXWD VREUH D LUUHYHUVLELOLGDGH GR IHQwRPHQR

GH UDGLD|FaDR HP FRUSRV QHJURV� TXH WHUwD HVWLPXODGR 3ODQFN QD VXD GHVFREHUWD GD 7HRULD

4XADQWLFD� HP ����� (VWD YLULD D SHUPLWLU R GHVHQYROYLPHQWR GH XPD WHRULD VREUH D LQWHUDF|FaDR

HQWUH D PDWwHULD H D UDGLD|FaDR� FRQKHFLGD FRPR 0HFADQLFD 4XADQWLFD� TXH JHQHUDOL]D D 0HFADQLFD

&OwDVVLFD�

3ODQFN XWLOL]RX RV PwHWRGRV HVWDWwtVWLFRV GH %ROW]PDQQ SDUD H[SOLFDU DV VXDV OHLV GH UDGLD|FaDR

GH FRUSRV QHJURV� 3DUD DOwHP GLVVR� DVVXPLX TXH D DEVRU|FaDR GH HQHUJLD QaDR SRGLD VHU QXP SUR�

FHVVR FRQWwtQXR� $ HQHUJLD VHULD DEVRUYLGD HP TXDQWLGDGHV GLVFUHWDV� RV TXDQWXP GH HQHUJLD�

1R WUDEDOKR GH %ROW]PDQQ MwD HUD FRPXP LQWURGX]LU QwtYHLV GLVFUHWRV GH HQHUJLD SDUD REWHU XP

FRQMXQWR QXPHUwDYHO GH HVWDGRV� 3ODQFN WRUQRX^VH QXP GRV SURSRQHQWHV PDLV LPSRUWDQWHV

GDV LGHLDV GH %ROW]PDQQ� &RPR MwD IRL UHIHUHQFLDGR DWUwDV� D FKDPDGD IwRUPXOD GH %ROW]PDQQ

IRL SHOD SULPHLUD YH] HVFULWD QXP OLYUR GH 0D[ 3ODQFN HP �����

$ 0HFADQLFD 4XADQWLFD JHQHUDOL]D D HVWUXWXUD GD 0HFADQLFD (VWDWwtVWLFD� (P ���� IRL DSUH�

VHQWDGR SHOD SULPHLUD YH] XP IRUPDOLVPR PDWHPwDWLFR SDUD D 0HFADQLFD 4XADQWLFD� QR OLYUR

?0DWKHPDWLFDO )RXQGDWLRQV RI 4XDQWXP 0HFKDQLFV� GH -RKQ YRQ 1HXPDQQ� (VWH DVVRFLRX

D TXDQWLGDGH GH HQWURSLD D XP RSHUDGRU HVWDWwtVWLFR� HP ����� $ HQWURSLD GH YRQ 1HXPDQQ wH

GHpQLGD SRU

6�~�  bN7U�~ OQ~� �����

RQGH ~ wH XP RSHUDGRU GH GHQVLGDGH H 7U GHQRWD R WUD|FR GD PDWUL]� 6H� DR GHWHUPLQDU D

HQWURSLD� IRUHP XVDGRV RV YDORUHV SUwRSULRV yL GD PDWUL] GHQVLGDGH� D HTXD|FaDR ����� WRPD D

IRUPD

6�~�  bN
;
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RX VHMD� UHGX]^VH vD IRUPD GH *LEEV ������

�



��� 7 HRU LD GD , QIRU PD|FaDR

$ 7HRULD GD ,QIRUPD|FaDR VXUJH QD GwHFDGD GH ��� FRP RULJHP QD WHOHJUDpD H WHOHIRQLD� 3RVWH�

ULRUPHQWH IRL XWLOL]DGD SHOD &LEHUQwHWLFD� QR HVWXGR GD WURFD GH LQIRUPD|FaDR QXP RUJDQLVPR

YLYR RX PHFADQLFR�

1RV pQDLV GH ����� &ODXGH 6KDQQRQ DVVRFLRX D HQWURSLD D XPD TXDQWLGDGH GH LQIRUPD|FaDR�

$R SURFXUDU XP VLVWHPD WHOHIwRQLFR TXH WUDQVIHULVVH R PwD[LPR GH TXDQWLGDGH GH LQIRUPD|FaDR

H XPD IRUPD GH UHFWLpFDU GLVWRU|FaRHV QDV PHQVDJHQV� FULRX XPD WHRULD PDWHPwDWLFD SDUD D

FRPXQLFD|FaDR�

&ODXGH 6KDQQRQ� SDL GD 7HRULD GD ,QIRUPD|FaDR�

2 VHX WUDEDOKR ?$ 0DWKHPDWLFDO 7KHRU\ RI &RPPXQLFDWLRQ� IRL SXEOLFDGR SHOD SULPHLUD

YH] HP ���� QD UHYLVWD %HOO 6\VWHP 7HFKQLFDO -RXUQDO� H QHOH wH DSUHVHQWDGD XPD H[SUHVVaDR

PDWHPwDWLFD SDUD D TXDQWLGDGH GH LQIRUPD|FaDR WUDQVPLWLGD QXPD PHQVDJHP� (VWDOHEHFHX

HQWaDR XP HVTXHPD GH WUDQVPLVVaDR GH LQIRUPD|FaDR� 8PD PHQVDJHP TXH SDUWH GH XPD IRQWH�

wH FRGLpFDGD H HPLWLGD SRU XP WUDQVPLVVRU� SDVVD SRU XP FDQDO GH FRPXQLFD|FaDR� VRIUH SHU�

WXUED|FaRHV� GHVLJQDGDV SRU UXwtGRV� H FKHJD DR UHFHSWRU SDVVDQGR SRU XP VLVWHPD GH GHVFR�

GLpFD|FaDR� $R IDODU GH XPD ?PHQVDJHP VHOHFFLRQDGD�� 6KDQQRQ UHIHUH^VH D XPD VHTXAHQFLD

LQIRUPDWLYD TXH SRGH VHU HVFROKLGD HQWUH PXLWDV RXWUDV H GHpQH D TXDQWLGDGH GH LQIRUPD|FaDR

FRP EDVH QD LQFHUWH]D RX GLpFXOGDGH GH SUHYLVaDR GHVVD PHQVDJHP�

,QGHSHQGHQWHPHQWH GD PHQVDJHP RX GR VHX LPSDFWR VREUH R UHFHSWRU� D TXDQWLGDGH GH

LQIRUPD|FaDR HVWwD UHODFLRQDGD FRP D SRVVLELOLGDGH GHVVD PHQVDJHP RFRUUHU� 6H D SRVVLELOLGDGH

GH XPD PHQVDJHP RFRUUHU IRU SHTXHQD HQWaDR HOD FRQWwHP PXLWD LQIRUPD|FaDR� 6H� SHOR FRQWUwDULR�

D PHQVDJHP IRU SUHGL]wtYHO HQWaDR FRQWHUwD SRXFD LQIRUPD|FaDR� 3DUD PHGLU D TXDQWLGDGH GH

LQIRUPD|FaDR� 6KDQQRQ FULRX R FRQFHLWR GH HQWURSLD� DOJR GLIHUHQWH GR FRQFHLWR KRPwRQLPR HP

�,PD J H P UH WLUD GD GR H QGH UH |F R KWWS�� � Z Z Z �EH OO�OD EV�F R P� QH Z V� � � � � � IH EUXD U\ � � � � � �KWPO� H P 0 D U|F R GH

� � � � �
�(P � � � � � R PH VPR WUD ED OKR Y LULD D VH X SXEOLF D GR � F R QMXQWD PH QWH F R P XP WUD ED OKR GH :H D Y H U� QR OLY UR

? 7 KH 0 D WKH PD WLF D O 7 KH R U\ R I & R PPXQLF D WLR Q� � 8 QLY H UVLW\ ,OOLQR LV 3UH VV�
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7HUPRGLQADPLFD� $R TXH SDUHFH� HVWD GHQRPLQD|FaDR IRL VXJHULGD D 6KDQQRQ SRU -RQK YRQ

1HXPDQQ� DUJXPHQWDQGR TXH D PHVPD IXQ|FaDR PDWHPwDWLFD MwD HUD XWLOL]DGD HP 7HUPRGLQADPLFD

FRP HVVH QRPH� 7HULD GLWR� LURQLFDPHQWH� TXH

?1R RQH UHDOO\ XQGHUVWDQGV HQWURS\ �LQ WKH VHQVH RI 3K\VLFV�� 7KHUHIRUH� LI \RX

NQRZ ZKDW \RX PHDQ E\ LW DQG \RX XVH LW ZKHQ \RX DUH LQ DQ DUJXPHQW� \RX ZLOO

ZLQ HYHU\ WLPH���

6KDQQRQ DSUHVHQWRX D TXDQWLGDGH GH LQIRUPD|FaDR GH XPD PHQVDJHP FRPR XPD PHGLGD

HVWDWwtVWLFD TXH REHGHFH D XP FRQMXQWR GH D[LRPDV H FKDPRX�OKH HQWURSLD� 1R VHX WUDEDOKR

GHpQH WUAHV D[LRPDV TXH HVVD PHGLGD GHYH VDWLVID]HU H GHGX] XPD H[SUHVVaDR SDUD D HQWURSLD�

TXH SURYD VHU wXQLFD� QRPHDGDPHQWH

+  bN
Q;

L �

SL OQ SL

VHQGR S�� S�� ���� SQ DV SUREDELOLGDGHV DVVRFLDGDV DRV UHVXOWDGRV SRVVwtYHLV GH XP DFRQWHFLPHQWR

H N XPD FRQVWDQWH SRVLWLYD� $ HVFROKD GD EDVH GR ORJDULWPR FRUUHVSRQGH vD HVFROKD GD XQLGDGH

SDUD PHGLU D LQIRUPD|FaDR� HP SDUWLFXODU� D XQLGDGH UHVXOWDQWH GD XWLOL]D|FaDR GD EDVH � wH R

FKDPDGR GwtJLWR ELQwDULR RX VLPSOHVPHQWH ?ELW��

1D VXD REUD >�@� 6KDQQRQ GHVHQYROYH WDPEwHP XP PwHWRGR D SDUWLU GR TXDO wH SRVVwtYHO FR�

GLpFDU D PHQVDJHP SRU IRUPD D TXH PD[LPL]H D FDSDFLGDGH GR FDQDO H� VLPXOWDQHDPHQWH�

R JUDX GH GLVWRU|FaDR GD PHQVDJHP VH DSUR[LPH GH ]HUR� (VWH PwHWRGR HQYROYH R FRQFHLWR GH

PwD[LPD HQWURSLD�

1DTXHOD wHSRFD� DOJXQV PDWHPwDWLFRV YLDP D 7HRULD GD ,QIRUPD|FaDR VLPSOHVPHQWH FRPR XP

UDPR GD 0DWHPwDWLFD� &RQVLGHUDYDP TXH R PDLV LPSRUWDQWH VHULD WRUQDU D WHRULD GH 6KDQQRQ

PDWHPDWLFDPHQWH FRUUHFWD� DWUDYwHV GH FULWwHULRV GH ULJRU PDWHPwDWLFR� 8P H[HPSOR WwtSLFR

GHVWD IRUPDOL]D|FaDR wH R OLYUR GH .KLQFKLQ ������� ?0DWKHPDWLFDO IRXQGDWLRQV RI LQIRUPDWLRQ

WKHRU\� >��@�

$ 7HRULD GD ,QIRUPD|FaDR VXUJLX HVVHQFLDOPHQWH FRPSOHWD� FRP DV GHpQL|FaRHV H FRQFHLWRV

EwDVLFRV IRUPXODGRV� FRP RV WHRUHPDV H UHVXOWDGRV IXQGDPHQWDLV MwD HVWDEHOHFLGRV� &RQWXGR�

RV SULPHLURV HVWXGRV QR VHQWLGR GH HQFRQWUDU XPD PHGLGD GH LQIRUPD|FaDR WLQKDP MwD VXUJLGR

QD GwHFDGD GH ��� SHOD PaDR GH +DUU\ 1\TXLVW� 1RV WUDEDOKRV ?&HUWDLQ )DFWRUV $oHFWLQJ

7HOHJUDSK 6SHHG������� H ?&HUWDLQ 7RSLFV LQ 7HOHJUDSK 7UDQVPLVVLRQ 7KHRU\�������� DQDOLVD

D UHOD|FaDR HQWUH D YHORFLGDGH GH XP VLVWHPD WHOHJUwDpFR H R QwXPHUR GH VLQDLV XVDGRV SHOR

VLVWHPD� 2 DUWLJR ?7UDQVPLVVLRQ RI ,QIRUPDWLRQ� GH 5REHUW +DUWOH\� SXEOLFDGR HP ����� IRL

SRVVLYHOPHQWH R wXQLFR SUHFHGHQWH GR WUDEDOKR GH 6KDQQRQ QR FDPSR GD 7HRULD GD ,QIRUPD|FaDR�

� & LWD GR SR U (�7 � -D \ QH V� >� � @�
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+DUWOH\ UHFRQKHFHX FODUDPHQWH TXH D UHFHS|FaDR GH XP VwtPEROR SRVVXL LQIRUPD|FaDR DSHQDV VH KwD

RXWUDV SRVVLELOLGDGHV SDUD R VHX YDORU H SURSARV XPD IwRUPXOD SDUD TXDQWLpFDU D LQIRUPD|FaDR�

,�;�  ORJ�

RQGH ; wH XPD YDULwDYHO GLVFUHWD H � wH R QwXPHUR GH SRVVwtYHLV YDORUHV TXH ; SRGH DVVXPLU���

4XDQWR vD EDVH GR ORJDULWPR� QDV SUwRSULDV SDODYUDV GH +DUWOH\� D VXD HVFROKD GHWHUPLQD D

XQLGDGH GH PHGLGD GD LQIRUPD|FaDR� (VWHV WUAHV WUDEDOKRV VaDR FLWDGRV QR SULPHLUR SDUwDJUDIR

GR FOwDVVLFR WUDEDOKR GH &ODXGH 6KDQQRQ ?$ 0DWKHPDWLFDO 7KHRU\ RI &RPPXQLFDWLRQ� �������

RQGH VaDR FODUDPHQWH UHFRQKHFLGRV FRPR SUROwtpFRV QR GHVHQYROYLPHQWR GD 7HRULD GD ,QIRUPD|FaDR�

1R PHVPR DQR HP TXH wH SXEOLFDGR ?$ 0DWKHPDWLFDO 7KHRU\ RI &RPPXQLFDWLRQ�� 1RUEHUW

:LHQHU SXEOLFD� LQGHSHQGHQWHPHQWH� R WUDEDOKR LQWLWXODGR ?&\EHUQHWLFV� >��@� RQGH DSUHVHQWD

UHVXOWDGRV VHPHOKDQWHV DRV GH 6KDQQRQ� 7DQWR 6KDQQRQ FRPR :LHQHU FRQVLGHUDP D FRPX�

QLFD|FaDR FRPR DOJR HP TXH XP XP VLQDO wH WUDQVPLWLGR SRU XP FDQDO� 3RUwHP� QR PRGHOR

GH 6KDQQRQ DV PHQVDJHQV VaDR FRGLpFDGDV DQWHV GH VHUHP WUDQVPLWLGDV� HQTXDQWR TXH QR PR�

GHOR GH :LHQHU R VLQDO wH FRPXQLFDGR GLUHFWDPHQWH DWUDYwHV GR FDQDO� VHP DQWHV VHU FRGLpFDGR�

(P ����� .XOOEDFN H /HLEOHU HVWXGDUDP XPD PHGLGD GH LQIRUPD|FaDR HQYROYHQGR GXDV GLV�

WULEXL|FaRHV GH SUREDELOLGDGH� TXH WHP UHFHELGR GLYHUVRV QRPHV FRPR HQWURSLD FUX]DGD� HQWURSLD

UHODWLYD H GLYHUJAHQFLD GH .XOOEDFN^/HLEOHU� HQWUH RXWURV��� 6LPXOWDQHDPHQWH� HVWXGDUDP XPD

PHGLGD GH GLYHUJAHQFLD� FKDPDGD -^GLYHUJAHQFLD��� MwD HVWXGDGD SRU -HoUH\V HP �����

$ HQWURSLD GH 6KDQQRQ H D LQIRUPD|FaDR UHODWLYD GH .XOOEDFN^/HLEOHU VaDR PHGLGDV GH LQ�

IRUPD|FaDR FOwDVVLFDV� 1RV wXOWLPRV DQRV WHP DSDUHFLGR QD OLWHUDWXUD YwDULDV PHGLGDV TXH JHQH�

UDOL]DP DV DQWHULRUHV� FRPR SRU H[HPSOR D PHGLGD GH GLYHUJAHQFLD GH 7DQHMD ������ H VXDV

JHQHUDOL]D|FaRHV� $ FDUDFWHUL]D|FaDR H R HVWXGR GH JHQHUDOL]D|FaRHV GH PHGLGDV GH LQIRUPD|FaDR H GH

GLYHUJAHQFLD SRGHP VHU HQFRQWUDGRV HP >��@�

(P ����� -D\QHV UHH[DPLQD R SULQFwtSLR GD PwD[LPD HQWURSLD GH 6KDQQRQ DSOLFDQGR�R D

SUREOHPDV FDUDFWHUL]DGRV SRU LQIRUPD|FaDR LQVXpFLHQWH� $WUDYwHV GHVWH SULQFwtSLR wH SRVVwtYHO

GHWHUPLQDU D GLVWULEXL|FaDR GH XP DFRQWHFLPHQWR� GR TXDO DSHQDV VaDR FRQKHFLGDV PHGLGDV

PDFURVFwRSLFDV� WDLV FRPR D PwHGLD H D YDULADQFLD� (VWH DXWRU HVFUHYHX LQwXPHUDV SwDJLQDV TXH

HVWaDR GLVSRQwtYHLV DSHQDV HP IRUPDWR HOHFWUwRQLFR >��@� QDV TXDLV DERUGD YwDULRV DVSHFWRV GD

7HRULD GDV 3UREDELOLGDGHV H GD 7HRULD GD &RPXQLFD|FaDR�

��6H MD P $ H % GXD V H [ SH ULA H QF LD V D OH D WwR ULD V LQGH SH QGH QWH V H VH MD & D H [ SH ULA H QF LD T XH F R QVLVWH QD UH D OL] D |F aD R

GH $ H %� & D GD UH VXOWD GR GH & QaD R w H PD LV GR T XH XP UH VXOWD GR GH $ H XP UH VXOWD GR GH %� w( QD WXUD O LPSAR U

T XH D LQIR UPD |F aD R F R QWLGD H P & VH MD D VR PD GD V LQIR UPD |F aR H V F R QWLGD V H P $ H H P %� $ wXQLF D IXQ|F aD R UH D O GH

Y D ULwD Y H O UH D O� QaD R LGH QWLF D PH QWH QXOD � T XH Y H ULpF D H VVD SUR SULH GD GH w H D IXQ|F aD R OR J D ULWPR �
�� 7 UD GX] LGR GR LQJ OA H V ? F UR VVH G H QWUR S\ � � ? UH OD WLY H H QWUR S\ � H ? . XOOED F N ^ /H LEOH U GLY H UJ H QF H � �
�� 7 UD GX] LGR GR LQJ OA H V ? -̂ GLY H UJ H QF H � �
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1RV wXOWLPRV VHVVHQWD DQRV� D 7HRULD GD ,QIRUPD|FaDR WHP HQFRQWUDGR DSOLFD|FaRHV HP GLIH�

UHQWHV GRPwtQLRV� FRPR SRU H[HPSOR� (FRQRPLD� (VWDWwtVWLFD� /LQJXwtVWLFD� 3VLFRORJLD� (FRORJLD�

UHFRQKHFLPHQWR GH SDGUaRHV� &LAHQFLDV &RPSXWDFLRQDLV� HWF�

��� )RU PDV *HQHU DOL]DGDV

9wDULRV DXWRUHV� H LQLFLDOPHQWH 6KDQQRQ� PRVWUDUDP TXH D PHGLGD GH TXDQWLGDGH GH LQ�

IRUPD|FaDR wH XQLFDPHQWH GHWHUPLQDGD SRU DOJXQV SRVWXODGRV QDWXUDLV� $ HYLGAHQFLD GH TXH

D PHGLGD GH LQIRUPD|FaDR GH 6KDQQRQ wH D wXQLFD SRVVwtYHO SHUPDQHFH YwDOLGD HP UHOD|FaDR DRV

SUREOHPDV GH FRGLpFD|FaDR FRQVLGHUDGRV SRU 6KDQQRQ� PDV QaDR QHFHVVDULDPHQWH QRXWUR WLSR GH

SUREOHPDV� 2 PDWHPwDWLFR $OIUwHG 5wHQ\L HYLGHQFLRX TXH RXWUDV TXDQWLGDGHV SRGHULDP DMXVWDU^

VH LJXDOPHQWH� RX DLQGD PHOKRU� D XPD PHGLGD GH LQIRUPD|FaDR� 7DO VHULD VXVWHQWDGR SHOR VHX

VLJQLpFDGR >GH PHGLGD GH LQIRUPD|FaDR@ RSHUDFLRQDO RX SRU XP FRQMXQWR GH SRVWXODGRV TXH D

FDUDFWHUL]DVVH� VXUJLQGR HQWaDR QD OLWHUDWXUD D LGHLD GH HQWURSLD JHQHUDOL]DGD�

(P ����� 5wHQ\L SURSARV XPD HQWURSLD SDUDPwHWULFD �SDUADPHWUR HVFDODU� TXH FRQWwHP D HQ�

WURSLD GH 6KDQQRQ FRPR FDVR OLPLWH�
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L � SL x � H o � ,5� ,QGHSHQGHQWHPHQWH GR YDORU GHVWH SDUADPHWUR� D HQWURSLD wH
VHPSUH DGLWLYD� QR HQWDQWR� QHP VHPSUH wH FARQFDYD �RX FRQYH[D� HP UHOD|FaDR vD GLVWULEXL|FaDR GH

SUREDELOLGDGH�

$OIUHG 5wHQ\L��

$ HQWURSLD GH 5wHQ\L wH XPD IRUPD IXQFLRQDO PDLV JHUDO TXH D GH 6KDQQRQ� SRUwHP HVWD

PHGLGD QaDR WHP HQFRQWUDGR WDQWDV DSOLFD|FaRHV FRPR D GH 6KDQQRQ� 1D )wtVLFD� HVWXGRV UHFHQWHV

��,PD J H P UH WLUD GD GR H QGH UH |F R �

KWWS�� � Z Z Z � �F V�F R OXPELD �H GX� | VD QGH UV� J UD SKWKH R U\ � SH R SOH � 5H Q\ L�$ �KWPO� H P 0 D U|F R GH � � � � �
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WAHP UHYHODGR TXH D HQWURSLD GH 5wHQ\L wH DSURSULDGD QD DQwDOLVH GH VLVWHPDV FRP HVWUXWXUDV

PXOWLIUDFWDLV� >��@

)RUD GR FRQWH[WR GD 7HUPRGLQADQLFD H GD 7HRULD GD ,QIRUPD|FaDR� D IwRUPXOD GH %ROW]PDQQ^

*LEEV PRVWURX WHU OLPLWD|FaRHV� (OD IDOKD� SRU H[HPSOR� DR WHQWDU H[SOLFDU D FRPSOH[LGDGH

GH IHQwRPHQRV FRPR XP FLFORQH� RX D JHRPHWULD IUDFWDO GDV PROwHFXODV GH $'1 �wDFLGR GH�

VR[LUULERQXFOHLFR� H GH RXWUDV PDFURPROwHFXODV� %DVLFDPHQWH D IwRUPXOD FOwDVVLFD PRVWURX^VH

LQDGHTXDGD TXDQGR D TXDQWLGDGH GH HQWURSLD GR VLVWHPD wH QaDR DGLWLYD >��@�

(P PHDGRV GD GwHFDGD GH RLWHQWD� &RQVWDQWLQR 7VDOOLV GHpQLX XPD IRUPD JHQHUDOL]DGD GH

HQWURSLD� $ VXD LGHLD GHX RULJHP DR DUWLJR ?3RVVLEOH *HQHUDOL]DWLRQ RI %ROW]PDQQ^*LEEV

6WDWLVWLFV�� SXEOLFDGR HP ���� QR -RXUQDO RI 6WDWLVWLFDO 3K\VLFV >��@�

$ HQWURSLD GH 7VDOOLV WHP FRPR FDVR SDUWLFXODU D GH %ROW]PDQQ^*LEEV� (VWXGRV UHFHQWHV

PRVWUDP TXH HVWD wH DGHTXDGD D PXLWRV FDVRV RQGH D HQWURSLD FOwDVVLFD SDUHFH QaDR IXQFLRQDU�

FRPR QR HVWXGR GH UDLRV FwRVPLFRV� PRYLPHQWR GH *DOwD[LDV� LPSXOVRV FHUHEUDLV H FDUGwtDFRV�

DQwDOLVH GD VHTXAHQFLD GH JHQRPD QR $'1 H DWwH HP FLAHQFLDV KXPDQDV FRPR D OLQJXwtVWLFD�

6HJXQGR 7VDOOLV� RV WUDEDOKRV PDLV SURPLVVRUHV VaDR RV UHODFLRQDGRV FRP D WXUEXOAHQFLD� XP GRV

SUREOHPDV PDLV FRPSOLFDGRV GD )wtVLFD >��@� (VWD HQWURSLD MwD LQVSLURX FHQWHQDV GH WUDEDOKRV

HP WRGR R PXQGR���

&RQVWDQWLQR 7VDOOLV��

$ H[SUHVVaDR SURSRVWD SDUD JHQHUDOL]DU D 0HFADQLFD (VWDWwtVWLFD GH %ROW]PDQQ^*LEEV wH FD�

UDFWHUL]DGD SRU XP SDUADPHWUR ?T�� 1R FDVR OLPLWH HP TXH T  � D IwRUPXOD UHSURGX] D

HQWURSLD WUDGLFLRQDO� $ JUDQGH GLIHUHQ|FD FRP D H[SUHVVaDR GH %ROW]PDQQ^*LEEV wH D VXD QaDR

DGLWLYLGDGH�

�� 1 R H QGH UH |F R KWWS�� � WVD OOLV�F D W�F ESI�EU� ELEOLR �KWP H QF R QWUD ^ VH XPD OLVWD F R P F H UF D GH XP PLOKD U GH WUD �

ED OKR V� $ OLVWD w H UH J XOD UPH QWH D F WXD OL] D GD SR U 7 VD OOLV�
��,PD J H P UH WLUD GD GR H QGH UH |F R KWWS�� � Z Z Z �D EF �R UJ �EU� R UJ � D F D �D VS"F R GLJ R  WVD OOLV GD $ F D GH PLD %UD VLOH LUD

GH & LA H QF LD V� H P 0 D U|F R GH � � � � �
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$ H[SUHVVaDR LQWURGX]LGD SRU 7VDOOLV SDUD D HQWURSLD JHQHUDOL]DGD wH

6T u N
�b3�
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RQGH N wH XPD FRQVWDQWH SRVLWLYD FXMR YDORU GHSHQGH GD XQLGDGH D XWL]DU� T � ,5 FDUDFWHUL]D D
HVWDWwtVWLFD SDUWLFXODU H � wH R QwXPHUR WRWDO GH FRQpJXUD|FaRHV PLFURVFwRSLFDV FXMDV SUREDELOLGDGHV

VaDR ISLJ�
$ H[SUHVVaDR ����� MwD WLQKD VLGR DQWHULRUPHQWH LQWURGX]LGD QRXWURV FRQWH[WRV WDLV FRPR D

&LEHUQwHWLFD H D 7HRULD GD ,QIRUPD|FaDR �XWLOL]DQGR XP IDFWRU GLIHUHQWH� SRU +DUYGD H &KDUYDW��

HP ����� (P ����� 'DURF]\�� UHGHVFREUH HVWD IwRUPXOD� (P ����� 6KDUPD H 0LWWDO�� GHpQHP

XPD IRUPD ELSDUDPwHWULFD TXH WHP FRPR FDVR SDUWLFXODU D HQWURSLD GH 7VDOOLV >��@� &RQ�

WXGR� HQTXDQWR TXH HVWDV WHQWDWLYDV IRUDP HODERUDGDV VHP QHQKXP REMHFWLYR FRQFUHWR SDUD

D )wtVLFD� 7VDOOLV WHYH VHPSUH FRPR REMHFWLYR D JHQHUDOL]D|FaDR GD 0HFADQLFD (VWDWwtVWLFD H GD

7HUPRGLQADPLFD XVXDLV�

(P ����� wH SXEOLFDGR XP DUWLJR GD DXWRULD GH 5REHUWR 6DQWRV >��@� RQGH wH DSUHVHQWDGD

XPD LQWHUHVVDQWH GLVFXVVaDR VREUH D XQLFLGDGH GD HTXD|FaDR GD HQWURSLD GH 7VDOOLV� 6DQWRV HV�

WDEHOHFH XP FRQMXQWR GH TXDWUR D[LRPDV H� VHJXLQGR DV OLQKDV GD GHPRQVWUD|FaDR DSUHVHQWDGD

SRU 6KDQQRQ >��@� GHPRQVWUD D XQLFLGDGH GD IwRUPXOD GH 7VDOOLV� 1D D[LRPwDWLFD GH 6DQWRV

SURFHGH^VH D XPD JHQHUDOL]D|FaDR QDWXUDO GRV D[LRPDV GH 6KDQQRQ SDUD VLVWHPDV QaDR H[WHQ�

VLYRV� HVWDEHOHFHQGR GH DOJXPD IRUPD XP SDUDOHOLVPR FRP D D[LRPwDWLFD GH 6KDQQRQ�

1D PHVPD OLQKD GH SHQVDPHQWR� 6XPL\RVKL $EH SXEOLFD� HP ����� R DUWLJR ?$[LRPV

DQG XQLTXHQHVV WKHRUHP IRU 7VDOOLV HQWURS\� >�@� QR TXDO JHQHUDOL]D RV D[LRPDV GH .KLQFKLQ

EDVHDQGR^VH QR FRQFHLWR GH HQWURSLD FRQGLFLRQDO QaDR H[WHQVLYD� 6HJXLQGR HVVHQFLDOPHQWH R

UDFLRFwtQLR DSUHVHQWDGR HP >��@� H[SaRH XPD SURYD FRPSOHWD GD XQLFLGDGH GR WHRUHPD GH 7VDOOLV�

FRPSOHWDQGR DVVLP D GLVFXVVaDR GH 6DQWRV�

([LVWHP RXWUDV IRUPDV GH JHQHUDOL]DGDV GH HQWURSLD SDUD DOwHP GHVWDV� &RQWXGR� D HQWURSLD

GH 7VDOOLV H D GH 5wHQ\L SDUHFHP VHU DV TXH� DFWXDOPHQWH� GHVSHUWDP PDLRU LQWHUHVVH QD

FRPXQLGDGH FLHQWwtpFD� 1R WUDEDOKR GH 7DQHMD >��@ HQFRQWUD^VH XPD ORQJD OLVWD FRP FHUFD GH

WULQWD IwRUPXODV GH HQWURSLDV JHQHUDOL]DGDV� TXH YaDR GHVGH DV SDUDPwHWULFDV� WULJRQRPwHWULFDV

DWwH vDV SRQGHUDGDV���
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����� /LVWD GH )wRU PXODV GH ( QWU RSLD

(P >��@� 7DQHMD RUJDQL]D XPD OLVWD FRP GLYHUVDV IwRUPXODV GH (QWURSLD� +L� &RP D GHYLGD

DXWRUL]D|FaDR GR DXWRU WUDQVFUHYH^VH DTXL SDUWH GHVVD OLVWD� $V IwRUPXODV VaDR GLIHUHQFLDGDV SRU

XP wtQGLFH� TXH QaDR SRVVXL TXDOTXHU VLJQLpFDGR PDWHPwDWLFR�

1R TXH VH VHJXH FRQVLGHUH^VH TXH RV ORJDULWPRV VaDR GH EDVH � H TXH 3  �S�� � � � � SQ� wH XPD

GLVWULEXL|FaDR GH SUREDELOLGDGHV QR VHQWLGR XVXDO� LVWR wH�

� x SL x � H
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&RQWXGR� HP DOJXPDV GDV IwRUPXODV DSUHVHQWDGDV wH QHFHVVwDULR DVVXPLU TXH SL ! �� 3DUD

VLPSOLpFDU D QRWD|FaDR� GHQRWD^VH
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$ SULPHLUD GDV HQWURSLDV DTXL OLVWDGD� D HQWURSLD GH 6KDQQRQ� IRL GHpQLGD D[LRPDWLFDPHQWH�

2 FDSwtWXOR VHJXLQWH wH GHGLFDGR DR HVWXGR GHVVD GHpQL|FaDR H GDV VXDV SURSULHGDGHV�

F D VR GH T  � � D PH QR V GH XPD F R QVWD QWH �
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&DSwtWXOR �

( QWU RSLD GH 6KDQQRQ

?6XSSRVH ZH KDYH D VHW RI SRVVLEOH HYHQWV ZKRVH SUREDELOLWLHV RI

RFFXUUHQFH ����� DUH NQRZQ� EXW WKDW LV DOO ZH NQRZ FRQFHUQLQJ

ZKLFK HYHQW ZLOO RFFXU� &DQ ZH pQG D PHDVXUH RI KRZ PXFK FKRLFH

LV LQYROYHG LQ WKH VHOHFWLRQ RI WKH HYHQW RU RI KRZ XQFHUWDLQ ZH

DUH RI WKH RXWFRPH"�

&ODXGH 6KDQQRQ� >��@

1R FDSwtWXOR DQWHULRU YLPRV TXH R FRQFHLWR GH (QWURSLD VXUJLX SHOD SULPHLUD YH] QR FRQWH[WR

GD 7HUPRGLQADPLFD HP ���� H� TXDVH XP VwHFXOR GHSRLV� wH DVVRFLDGR SRU 6KDQQRQ D XPD

TXDQWLGDGH GH LQIRUPD|FaDR�

$ GHpQL|FaDR D[LRPwDWLFD GH HQWURSLD HODERUDGD SRU 6KDQQRQ� IRL SXEOLFDGD SHOD SULPHLUD YH]

HP ����� $ H[SUHVVaDR TXH WUDGX] D HQWURSLD wH GHpQLGD D SDUWLU GH WUAHV D[LRPDV� GDQGR RULJHP

DR FRQKHFLGR 7HRUHPD GH 8QLFLGDGH GH 6KDQQRQ� 1D OLWHUDWXUD HQFRQWUDP^VH GLIHUHQWHV

IRUPXOD|FaRHV GHVWD D[LRPwDWLFD� SRU H[HPSOR� DV GH .KLQFKLQ >��@ H GH $VK >�@� (VWH wXOWLPR

DVVXPH TXDWUR FRQGL|FaRHV QD VXD D[LRPwDWLFD� XPD GHODV� FRQKHFLGD SRU ?D[LRPD GH JUXSR��

SRGH VHU FRQVLGHUDGD FRPR XPD JHQHUDOL]D|FaDR GR D[LRPD ,,, GH 6KDQQRQ�

1D VHF|FaDR �� DSUHVHQWDPRV D D[LRPwDWLFD GH 6KDQQRQ� R FRQVHTXHQWH 7HRUHPD GH 8QLFLGDGH

H VXD GHPRQVWUD|FaDR �VHJXLQGR HVVHQFLDOPHQWH RV SDVVRV GHVFULWRV SRU 6KDQQRQ HP >��@�� $

GHPRQVWUD|FaDR GHVWH WHRUHPD UHFRUUH D XPD IRUPD PDLV JHUDO GR D[LRPD ,,, GH 6KDQQRQ�

3RU HVVH PRWLYR� SURSRPRV XP UDFLRFwtQLR TXH OHYD vD JHQHUDOL]D|FaDR GR GLWR D[LRPD� FRP

EDVH HP DUJXPHQWRV LQWXLWLYRV� 1D VHF|FaDR �� HQXPHUDP^VH DOJXPDV GDV SURSULHGDGHV GD

HQWURSLD� 1D VHF|FaDR VHJXLQWH GHpQHP^VH HQWURSLDV PXOWLYDULDGDV� QRPHDGDPHQWH D HQWURSLD

FRQMXQWD H FRQGLFLRQDGD H HQXPHUDP^VH DOJXPDV GDV VXDV SURSULHGDGHV� 1R FRQWH[WR GD

7HRULD GD ,QIRUPD|FaDR� 6KDQQRQ DERUGD WDPEwHP R FDVR GDV YDULwDYHLV FRQWwtQXDV GHpQLQGR D

HQWURSLD GLIHUHQFLDO� 1D VHF|FaDR �� DSUHVHQWDPRV D GHpQL|FaDR GHVWD HQWURSLD� DVVLP FRPR DV

��



GDV HQWURSLDV FRQGLFLRQDGD H FRQMXQWD �SDUD YDULwDYHLV FRQWwtQXDV�� 1D VHF|FaDR VHJXLQWH ID]^VH

XPD EUHYH UHIHUAHQFLD DR 3ULQFwtSLR GD 0wD[LPD (QWURSLD�

��� 'HpQL|FaDR $[LRPwDWLFD GH 6KDQQRQ

8P FRQFHLWR IXQGDPHQWDO GD 7HRULD GD ,QIRUPD|FaDR wH R GH HQWURSLD TXH� PXLWDV YH]HV� SRGH

WHU XP VLJQLpFDGR PDWHPwDWLFR FRPR TXDQWLGDGH QXPwHULFD PHQVXUwDYHO� FRP EDVH QXP PRGHOR

SUREDELOwtVWLFR� (VWD LQWHUSUHWD|FaDR PDWHPwDWLFD SHUPLWH TXH D VROX|FaDR GH PXLWRV SUREOHPDV

LPSRUWDQWHV GH DUPD]HQDPHQWR H WUDQVPLVVaDR GH LQIRUPD|FaDR� SRVVDP VHU IRUPXODGRV HP

WHUPRV GHVWD PHGLGD GH TXDQWLGDGH GH LQIRUPD|FaDR� $ HQWURSLD GH XPD YDULwDYHO DOHDWwRULD wH

GHpQLGD HP IXQ|FaDR GD VXD GLVWULEXL|FaDR GH SUREDELOLGDGH H UHYHOD^VH FRPR XPD PHGLGD GH

LQFHUWH]D RX GH DOHDWRULHGDGH�

����� 7 HRU HPD GD 8QLFLGDGH

&RQVLGHUH^VH XPD H[SHULAHQFLD DOHDWwRULD FRP Q UHVXOWDGRV SRVVwtYHLV FXMDV SUREDELOLGDGHV GH

RFRUUAHQFLD VaDR S�� S�� � � � � SQ� 6HJXQGR 6KDQQRQ� VH H[LVWLU XPD PHGLGD +�S�� � � � � SQ� TXH

LQGLTXH D LQFHUWH]D VREUH R UHVXOWDGR GD H[SHULAHQFLD� wH UD]RwDYHO LPSRU�OKH DV VHJXLQWHV SUR�

SULHGDGHV�

3URSULHGDGH ,�

$ IXQ|FaDR + GHYH VHU FRQWwtQXD QRV SL�

3URSULHGDGH ,,�

6H S�  � � �  SQ  
�
Q HQWaDR +�Q� GHYH VHU XPD IXQ|FaDR PRQwRWRQD FUHVFHQWH� 3DUD DFRQ�

WHFLPHQWRV HTXLSURYwDYHLV KwD XPD PDLRU LQFHUWH]D VREUH R UHVXOWDGR� TXDQGR R QwXPHUR

GH UHVXOWDGRV SRVVwtYHLV DXPHQWD�

3URSULHGDGH ,,,�

6H XPD HVFROKD IRU VXEGLYLGLGD HP GXDV HVFROKDV VXFHVVLYDV HQWaDR D HQWURSLD RULJLQDO

GHYH VHU D VRPD SRQGHUDGD GDV GXDV HQWURSLDV LQGLYLGXDLV��

$V SURSULHGDGHV GHVFULWDV SHUPLWHP HQXQFLDU R 7HRUHPD GH 6KDQQRQ�

7HRUHPD� $ wXQLFD IXQ|FaDR + TXH VDWLVID] DV SURSULHGDGHV ,^,,, wH GD IRUPD

+�S�� � � � � SQ�  bN
Q;

L �

SL OQ SL

RQGH N wH XPD FRQVWDQWH SRVLWLYD�
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(VWD TXDQWLGDGH + wH GHVLJQDGD SRU HQWURSLD GR FRQMXQWR GH SUREDELOLGDGHV �S�� � � � � SQ��

$SHVDU GH QaDR HVWDU HQXQFLDGR QR RULJLQDO� FRQYHQFLRQD^VH TXH [ OQ[ wH LJXDO D ]HUR TXDQGR

[  �� (VWD FRQYHQ|FaDR wH MXVWLpFDGD SHOR IDFWR GH OLP
[��[ OQ[  �� SHOR TXH VH SUHVHUYD D

FRQWLQXLGDGH GH +� 3RU DEXVR GH OLQJXDJHP HVFUHYH^VH � OQ �  ��

$ FDGD H[SHULAHQFLD DOHDWwRULD FRP HVSD|FR GH UHVXOWDGRV GLVFUHWR H pQLWR SRGH VHU DVVRFLDGD

XPD YDULwDYHO DOHDWwRULD ; TXH WUDGX] RV Q UHVXOWDGRV SRVVwtYHLV GHVVD H[SHULAHQFLD �[�� � � � � [Q�

H� FRQVHTXHQWHPHQWH� D XPD IXQ|FaDR GH SUREDELOLGDGH �S�� � � � � SQ�� LVWR wH�

SL  3 �;  [L� � � x SL x � H
Q;

L �

SL  � �

$R ORQJR GHVWH WH[WR XVDP^VH DV QRWD|FaRHV +�;�� +�3 � RX +�S�� � � � � SQ�� SDUD GHQRWDU D

HQWURSLD�

+�;�  +�3 �  +�S�� � � � � SQ�  bN
Q;

L �

SL OQ SL � �����

$ HQWURSLD SRGH VHU LQWHUSUHWDGD FRPR D TXDQWLGDGH GH LQIRUPD|FaDR TXH VH REWwHP DR UHD�

OL]DU D H[SHULAHQFLD� RX HTXLYDOHQWHPHQWH� FRPR D TXDQWLGDGH GH LQFHUWH]D TXH VH WHP VREUH R

UHVXOWDGR GD H[SHULAHQFLD� (VWD LQFHUWH]D QaDR GHSHQGH GRV YDORUHV TXH D YDULwDYHO DOHDWwRULD ;

DVVXPH� QHP GH TXDOTXHU RXWUD FDUDFWHUwtVWLFD D QaDR VHU GDV SUREDELOLGDGHV DVVRFLDGDV D HVVHV

YDORUHV�

$ IXQ|FaDR HQWURSLD GH 6KDQQRQ wH IDFLOPHQWH UHSUHVHQWDGD JUDpFDPHQWH� QR FDVR GH VH WHUHP

GRLV UHVXOWDGRV SRVVwtYHLV� $V SUREDELOLGDGH S� H S�� YHULpFDP D UHOD|FaDR S�  � b S�� SHOR

TXH + GHSHQGH DSHQDV GH XPD GDV SUREDELOLGDGHV� 2 JUwDpFR GD IXQ|FaDR +�S�� S��� RX VHMD�

+�S�� �b S��� wH R VHJXLQWH�

*UwDpFR GD IXQ|FaDR HQWURSLD GH 6KDQQRQ +�S�� S���

��



$ HVFROKD GD EDVH GR ORJDULWPR FRUUHVSRQGH PHUDPHQWH vD GHpQL|FaDR GH XPD XQLGDGH SDUD

D PHGLGD GH LQIRUPD|FaDR� $R XWLOL]DU D EDVH � D XQLGDGH UHVXOWDQWH wH R GwtJLWR ELQwDULRV RX

DEUHYLDGDPHQWH ELW� R TXH VLJQLpFD TXH D XQLGDGH GH PHGLGD wH D TXDQWLGDGH GH LQFHUWH]D

DVVRFLDGD D XPD H[SHULAHQFLD FRP GRLV UHVXOWDGRV SRVVwtYHLV� 1D EDVH �� REWwHP^VH R GwtJLWR

GHFLPDO H QD EDVH H R GwtJLWR QDWXUDO� $ PXGDQ|FD GD EDVH D SDUD D EDVH E UHTXHU DSHQDV D

PXOWLSOLFD|FaDR SRU ORJE D� SHOR TXH D H[LVWAHQFLD GD FRQVWDQWH SRVLWLYD N SHUPLWH D SDVVDJHP

SDUD TXDOTXHU EDVH ORJDUwtWPLFD �VXSHULRU D ��� 1R OLYUR GH 6KDQQRQ >��@ wH XWLOL]DGD D QRWD|FaDR

ORJ QD GHpQL|FaDR GD HQWURSLD� FRQWXGR� GD OHLWXUD GR OLYUR� VXEHQWHQGH^VH TXH HVWH VwtPEROR

GHQRWD R ORJDULWPR QHSHULDQR�� 3RU HVVH PRWLYR DGRSWD^VH� QHVWD GLVVHUWD|FaDR� D QRWD|FaDR

QHSHULDQD QD GHpQL|FaDR GD HQWURSLD GH 6KDQQRQ�

����� *HQHU DOL]D|FaDR GR $[LRPD , , ,

$QWHV GH SURFHGHU vD GHPRQVWUD|FaDR GR WHRUHPD� wH FRQYHQLHQWH WRUQDU FODUR R VHQWLGR GD SUR�

SULHGDGH ,,,� (P >��@� 6KDQQRQ DSUHVHQWD XPD VLWXD|FaDR SDUWLFXODU SRU IRUPD D H[HPSOLpFDU

R VHX VLJQLpFDGR� $ H[SUHVVaDR TXH UHVXOWD GHVVH H[HPSOR wH D VHJXLQWH�

+�S�� S�� S��  +�S� � S�� S�� � �S� � S��+

v
S�

S� � S�
�

S�
S� � S�

w
�����

$ SURSULHGDGH ,,, wH HQXQFLDGD SDUD R FDVR GH VH HIHFWXDU XPD VHTXAHQFLD GH GXDV HVFROKDV�

FRQTXDQWR wH JHQHUDOL]wDYHO DR FDVR GH VH WRPDU PDLV GR TXH GXDV VXFHVVaRHV GH HVFROKDV� $

JHQHUDOL]D|FaDR HQFRQWUD^VH IRUPXODGD� SRU H[HPSOR� SRU -D\QHV HP >��@�

2SWRX^VH SRU GHVFUHYHU XP SURFHVVR TXH OHYD vD JHQHUDOL]D|FaDR GH ������ FRP EDVH HP

UDFLRFwtQLRV LQWXLWLYRV �PDV QaDR LPHGLDWRV� DSUHVHQWDGRV GH IRUPD FRQVWUXWLYD� FRPR VH SDVVD

D GHVFUHYHU�

&RQVLGHUH^VH XP FRQMXQWR : IRUPDGR SRU Q HOHPHQWRV FRP SUREDELOLGDGHV GH RFRUUAHQFLD

S�� � � � � SQ� $ VHOHF|FaDR GH XP HOHPHQWR GHVVH FRQMXQWR SRGH VHU HIHFWXDGD SRU XPD VHTXAHQFLD
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PwD[LPD HQWURSLD� GHVGH TXH VH FRQKH|FD XPD VXD FDUDFWHUwtVWLFD FRPR D PwHGLD RX D YDULADQFLD�

6HMD ; XPD YDULwDYHO DOHDWwRULD FRQWwtQXD FRP IXQ|FaDR GHQVLGDGH S�[�� 6XSRQGR TXH VH

FRQKHFH D PwHGLD z GH ;� LVWR wH

z  

= ��

b�
[ S�[�G[ �

HQWaDR H[LVWH XP JUDQGH QwXPHUR GH IXQ|FaRHV TXH VDWLVID]HP HVVD LJXDOGDGH� 6HJXQGR -D\QHV

>��@� VH D IXQ|FaDR GHQVLGDGH S�[� wH GHVFRQKHFLGD� HQWaDR D LQFHUWH]D VREUH RV YDORUHV GH ; wH

PwD[LPD� SHOR TXH S�[� GHYH VHU XPD IXQ|FaDR TXH PD[LPL]D D HQWURSLD

+�;�  b
= ��

b�
S�[� OQ S�[� G[ �

w( HVWH SULQFwtSLR TXH SHUPLWH UHVWULQJLU R FRQMXQWR LQLFLDO GH IXQ|FaRHV D XPD wXQLFD IXQ|FaDR

GHQVLGDGH�

2 SULQFwtSLR GH PwD[LPD HQWURSLD MwD WLQKD VLGR DERUGDGR SRU 6KDQQRQ� 1R FDSwtWXOR &RQWLQXRXV

,QIRUPDWLRQ GH >��@� wH HQXQFLDGD D VHJXLQWH SURSULHGDGH GD HQWURSLD GLIHUHQFLDO�

$ GLVWULEXL|FaDR GH SUREDELOLGDGH S�[� TXH PD[LPL]D D HQWURSLD� VXMHLWD vD FRQGL|FaDR

GH TXH R GHVYLR SDGUaDR GD YDULwDYHO ; WRPH XP GHWHUPLQDGR YDORU �� wH D GLV�

WULEXL|FaDR JDXVVHDQD�

2 DXWRU H[SOLFD TXH� SDUD PD[LPL]DU D HQWURSLD +�;�� FRP DV UHVWUL|FaRHV

��  

= ��

b�
[� S�[�G[ H �  

=
S�[�G[

wH QHFHVVwDULR UHVROYHU XP SUREOHPD GH PD[LPL]D|FaDR TXH UHFRUUH DR FwDOFXOR GH YDULD|FaRHV� 8PD

GHPRQVWUD|FaDR FRPSOHWD GHVWD SURSULHGDGH HQFRQWUD^VH HP >�@�

6KDQQRQ IRL R SULPHLUR D HVWDEHOHU XPD UHOD|FaDR HQWUH LQIRUPD|FaDR H HQWURSLD� SRGHQGR HVWD

wXOWLPD VHU LQWHUSUHWDGD FRPR XPD PHGLGD GD SULPHLUD� &RQWXGR� H[LVWHP RXWUDV PHGLGDV

GH LQIRUPD|FaDR LJXDOPHQWH LPSRUWDQWHV QD 7HRULD GD ,QIRUPD|FaDR� 1R SUwR[LPR FDSwtWXOR VaDR

HVWXGDGDV GXDV GHVVDV PHGLGDV�

��



��



&DSwtWXOR �

, QIRU PD|FaDR

?,QIRUPDWLRQ PXVW QRW EH FRQIXVHG ZLWK PHDQLQJ��

:DUUHQ :HDYHU� >��@

$ LQIRUPD|FaDR IRL LQWURGX]LGD QD HVWDWwtVWLFD SRU )LVKHU HP ����� QXP WUDEDOKR VREUH WHR�

ULD GH HVWLPD|FaDR�� +DUWOH\� HP ���� GHpQLX XPD PHGLGD GH LQIRUPD|FaDR� QR FRQWH[WR GD

FRPXQLFD|FaDR� SDUD DSOLFDU QD HQJHQKDULD� (P ����� 6KDQQRQ H :LHQHU SXEOLFDP� LQGHSHQ�

GHQWHPHQWH� WUDEDOKRV RQGH GHVFUHYHP PHGLGDV ORJDUwtWPLFDV GH LQIRUPD|FaDR� SDUD XWLOL]DU QD

7HRULD GD &RPXQLFD|FaDR�

3DUD DOwHP GD HQWURSLD� 6KDQQRQ GHpQLX RXWUD PHGLGD GH LQIRUPD|FaDR TXH TXDQWLpFD D

LQIRUPD|FaDR TXH XP SURFHVVR FRQWwHP VREUH RXWUR� D TXDO FKDPRX GH UD]aDR GH WUDQVPLVVaDR��

1RV WUDEDOKRV GH $VK >�@ H <DJORP >��@ HVWD TXDQWLGDGH GH LQIRUPD|FaDR wH LQWHUSUHWDGD FRPR

XPD UHGX|FaDR QD LQFHUWH]D� TXDQWLpFDQGR D LQIRUPD|FaDR FRQWLGD QXPD YDULwDYHO DOHDWwRULD VREUH

RXWUD� (VWD wH FRQKHFLGD FRPR LQIRUPD|FaDR PwXWXD �RX VLPSOHVPHQWH LQIRUPD|FaDR��

(P ����� .XOOEDFN H /HLEOHU� GHpQLUDP WDPEwHP XPD PHGLGD GH LQIRUPD|FaDR DVVRFLDGD D

GXDV GLVWULEXL|FaRHV GH SUREDELOLGDGH�

1HVWH FDSwtWXOR VaDR XWLOL]DGDV DV GHpQL|FaRHV GH HQWURSLD GH 6KDQQRQ� H UHVSHFWLYDV HQWURSLDV

FRQGLFLRQDGD H FRQMXQWD� GHpQLGDV QR FDSwtWXOR DQWHULRU�

1D VHF|FaDR �� DSUHVHQWDPRV D PHGLGD GH LQIRUPD|FaDR PwXWXD� LQWURGX]LQGR^D WDO FRPR $VK

HP >�@� 1D VHF|FaDR �� GHpQLPRV R JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU �WDPEwHP FRQKHFLGD

SRU HQWURSLD UHODWLYD�� DVVLP FRPR DOJXPDV GDV VXDV SURSULHGDGHV� 'DGR TXH D IXQ|FaDR GR

� ) LVKH U �� � � � �� ? 7 KH R U\ R I 6WD WLVWLF D O (VWLPD WLR Q� � 3UR F � & D PE� 3KLO� 6R F �� Y R O�� � � SS�� � � ^ � � � � >� � @
� 7 UD GX|F aD R GH UDWH RI WUDQV PLWLRQ� >� � � SS�� � ^ � � @�
� . XOOED F N H /H LEOH U �� � � � �� ? 2Q LQIR UPD WLR Q D QG 6XrF LH QF \ � � 7 KH D QQD OV R I PD WKH PD WLF D O VWD WLVWLF V� Y R O�� � �

� � ^ � � � >� � @

��



JDQKR GH LQIRUPD|FaDR QaDR wH VLPwHWULFD� DSUHVHQWD^VH XPD VXD YHUVaDR VLPwHWULFD TXH WDPEwHP IRL

HVWXGDGD SRU .XOOEDFN H /HLEOHU� D -^GLYHUJAHQFLD�

��� , QIRU PD|FaDR 0 wXWXD

6HJXQGR $VK >�@� D PHGLGD GH LQIRUPD|FaDR GHYH VHU GHpQLGD FRPR XPD UHGX|FaDR QD LQFHUWH]D�

VHQGR HVWD wXOWLPD TXDQWLpFDGD SHOD HQWURSLD�

&RQVLGHUHP^VH GXDV H[SHULAHQFLDV DOHDWwRULDV o H p� FXMRV HVSD|FR GH HVWaDR DVVRFLDGRV vDV

YDULwDYHLV DOHDWwRULDV GLVFUHWDV ; H < � UHVSHFWLYDPHQWH� $ LQFHUWH]D VREUH R UHVXOWDGR GD

H[SHULAHQFLD o SRGH� HYHQWXDOPHQWH� VHU UHGX]LGD SHOD UHDOL]D|FaDR GD H[SHULAHQFLD p� (VWH IDFWR�

HQFRQWUD^VH UHqHFWLGR QD SURSULHGDGH

+�; M< � x +�;�

MwD UHIHULGD QR FDSwtWXOR DQWHULRU� $ LQFHUWH]D LQLFLDO VREUH R UHVXOWDGR GH o wH +�;� H DSwRV

D UHDOL]D|FaDR GH p wH +�; M< �� 2FRUUH SRUWDQWR� XP GHFUwHVFLPR GH LQFHUWH]D LJXDO D +�;� b
+�;M< �� 'HpQH^VH D TXDQWLGDGH GH LQIRUPD|FaDR TXH < FRQWwHP VREUH ; SRU

,�; M< �  +�;�b+�; M< � �����

WUDGX]LQGR^VH DVVLP D LQIRUPD|FaDR QXPD TXDQWLGDGH QXPwHULFD�

6HMDP ; H < GXDV YDULwDYHLV DOHDWwRULDV TXH WRPDP RV YDORUHV �[�� � � � � [Q� H �\�� � � � � \P��

UHVSHFWLYDPHQWH� 6HMDP

I S�[L� \M� JL�M � I S�[L� JL H I S�[LM\M� JL�M

DV IXQ|FaRHV SUREDELOLGDGH FRQMXQWD� SUREDELOLGDGH PDUJLQDO GH; H SUREDELOLGDGH FRQGLFLRQDGD

GH ; SRU < � UHVSHFWLYDPHQWH� $WHQGHQGR vDV HTXD|FaRHV ������ H ������� D LQIRUPD|FaDR PwXWXD

,�; M< � SRGH VHU UHHVFULWD SRU

,�;M< �  b
Q;

L �

P;

M �

S�[L� \M� OQ
S�[L�

S�[LM\M�
� �����

$ LQIRUPD|FaDR PwXWXD �RX VLPSOHVPHQWH LQIRUPD|FaDR� wH XPD PHGLGD GD LQIRUPD|FaDR SDU�

WLOKDGD HQWUH GXDV YDULwDYHLV� FDUDFWHUL]DQGR D GHSHQGAHQFLD HQWUH GXDV YDULwDYHLV� 6H R YDORU

IRU QXOR DV YDULwDYHLV VaDR LQGHSHQGHQWHV�

1D 7HRULD GD ,QIRUPD|FaDR� D LPSRUWADQFLD GD PHGLGD GH LQIRUPD|FaDR GHYH^VH vD VXD DSOLFD|FaDR

HP WUDQVPLVVaRHV pGHGLJQDV GH PHQVDJHQV DWUDYwHV GH FDQDLV FRP UXwtGR� >�@�

$OJXPDV SURSULHGDGHV GD PHGLGD GH LQIRUPD|FaDR PwXWXD� TXH IDFLOPHQWH VH SURYDP D SDUWLU

GDV SURSULHGDGHV GD HQWURSLD� VaDR DV VHJXLQWHV�

��



,0�� ,�; M< � y �� YHULpFDQGR^VH D LJXDOGDGH VH� H VwR VH� ; H < VaDR LQGHSHQGHQWHV�

,0�� ,�; M;�  +�;�

,0�� ,�; M< �  +�;� �+�< �b+�;� < �

,0�� ,�; M< �  ,�< M;�
,0�� ,�; M< � x PLQI+�;��+�< �J

$ SURSULHGDGH �,0��� HYLGHQFLD D HVWUHLWD UHOD|FaDR HQWUH TXDQWLGDGH GH LQIRUPD|FaDR H HQ�

WURSLD� 6HQGR ; D YDULwDYHO DOHDWwRULD DVVRFLDGD DRV UHVXOWDGRV GH XPD H[SHULAHQFLD DOHDWwRULD o�

D UHGX|FaDR GH LQFHUWH]D TXH VH REWwHP VREUH o TXDQGR VH FRQKHFH R VHX UHVXOWDGR� ?,�; M;��� wH
H[DFWDPHQWH LJXDO vD TXDQWLGDGH GH LQIRUPD|FaDR TXH VH REWwHP DR UHDOL]DU o� ?+�;��� w( HQWaDR

QDWXUDO TXH D HQWURSLD VHMD WDPEwHP GHpQLGD FRPR D TXDQWLGDGH GH LQFHUWH]D DVVRFLDGD DR

UHVXOWDGR GD H[SHULAHQFLD� >��@�

$ PHGLGD GH LQIRUPD|FaDR wH VLPwHWULFD �,0���� ,QWXLWLYDPHQWH� wH VXUSUHHQGHQWH TXH D TXDQ�

WLGDGH GH LQIRUPD|FaDR TXH XPD YDULwDYHO DOHDWwRULD ; FRQWwHP VREUH RXWUD YDULwDYHO DOHDWwRULD <

VHMD LJXDO vD TXDQWLGDGH TXH < FRQWwHP VREUH ;� 'HYLGR D HVWD VLPHWULD� D TXDQWLGDGH ,�;M< �
SRGH VHU VLPSOHVPHQWH FKDPDGD GH LQIRUPD|FaDR PwXWXD HQWUH ; H < � VHP VH WHU GH LGHQWLpFDU

D RUGHP GDV YDULwDYHLV�

��� *DQKR GH , QIRU PD|FaDR GH .XOOEDFN^/HLEOHU

(P ����� .XOOEDFN H /HLEOHU GHpQLUDP XPD PHGLGD SDUD R JDQKR GH LQIRUPD|FaDR TXH TXDQWLpFD

D YDULD|FaDR PwHGLD GD LQIRUPD|FaDR DVVRFLDGD D GXDV GLVWULEXL|FaRHV GH SUREDELOLGDGH� 'H VHJXLGD

DSUHVHQWD^VH XPD GHGX|FaDR GD H[SUHVVaDR GH JDQKR GH LQIRUPD|FaDR� FRP EDVH QR H[SRVWR QR

DUWLJR >�@� GH 7VDOOLV H RXWURV�

&RQVLGHUH^VH XPD YDULwDYHO DOHDWwRULD GLVFUHWD ; TXH WRPD RV YDORUHV [�� � � � � [Q� FRP IXQ|FaDR

SUREDELOLGDGH 3  �S�� � � � � SQ�� $ TXDQWLGDGH �L  b OQ SL SRGH VHU LQWHUSUHWDGD FRPR D
LQIRUPD|FaDR FRQWLGD QR UHVXOWDGR L� DVVLP D HQWURSLD GH 6KDQQRQ

6�S�� � � � � SQ�  b
Q;

L �

SL OQ SL

SRGH VHU LQWHUSUHWDGD FRPR D HVSHUDQ|FD PDWHPwDWLFD GRV �L�

3UHWHQGH^VH GHWHUPLQDU XPD H[SUHVVaDR TXH WUDGX]D D YDULD|FaDR GD TXDQWLGDGH GH LQ�

IRUPD|FaDR TXH VH REWwHP TXDQGR VH VXEVWLWXL D GLVWULEXL|FaDR 3 SRU XPD GLVWULEXL|FaDR 4� $V�

VXPLQGR TXH VH HIHFWXD XP FRQMXQWR GH PHGL|FaRHV TXH OHYDP D XP QRYR FRQMXQWR GH YDORUHV

SDUD DV SUREDELOLGDGHV 4  �T�� � � � � TQ�� D YDULD|FaDR GH LQIRUPD|FaDR VREUH R UHVXOWDGR L wH HQWaDR

LJXDO D

c�L  b OQ SL b �b OQ TL�

��



H D YDULD|FaDR PwHGLD GH LQIRUPD|FaDR wH REWLGD FDOFXODQGR D HVSHUDQ|FD PDWHPwDWLFD GRV c�L �VREUH

D QRYD GLVWULEXL|FaDR 4�� RX VHMD�

.�4� 3 �  
Q;

L �

TLc�L  
Q;

L �

�bTL OQ SL � TL OQ TL � �����

RX DLQGD�

.�4� 3 �  
Q;

L �

TL OQ
TL
SL

� �����

$ TXDQWLGDGH GHpQLGD SRU ����� WUDGX] R JDQKR GH LQIRUPD|FaDR UHVXOWDQWH GD VXEVWLWXL|FaDR

GD GLVWULEXL|FaDR �GH UHIHUAHQFLD RX D SULRUL� 3 SHOD GLVWULEXL|FaDR �D SRVWHULRUL� 4� 1D OLWHUDWXUD

HQFRQWUDP^VH PXLWDV GHVLJQD|FaRHV H QRWD|FaRHV SDUD R JDQKR GH LQIRUPD|FaDR� $ LGHLD IRL HVWUX�

WXUDGD SRU .XOOEDFN H /HLEOHU� SHOR TXH D TXDQWLGDGH wH YXOJDUPHQWH GHVLJQDGD SRU JDQKR GH

LQIRUPD|FaDR GH .XOOEDFN�/HLEOHU� H GHQRWDGD SRU .�4� 3 �� QRWD|FaDR HVWD TXH VHUwD D DGRSWDGD

QHVWH WH[WR�

$ GHGX|FaDR GD H[SUHVVaDR GR JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU TXH DTXL VH DSUHVHQWD

WHYH SRU EDVH R DUWLJR >�@� &RQWXGR� QHP QHVWH DUWLJR QHP QD UHVWDQWH OLWHUDWXUD FRQVXOWDGD�

VH HQFRQWURX TXDOTXHU UHIHUAHQFLD VREUH DV UHVWUL|FaRHV D TXH R DUJXPHQWR GH . GHYH REHGHFHU

SDUD TXH D TXDQWLGDGH HVWHMD EHP GHpQLGD� 2EVHUYH^VH QR HQWDQWR TXH� LPSRQGR TXH D GLV�

WULEXL|FaDR 3 QaDR WRPH TXDOTXHU YDORU QXOR H DGRSWDQGR D FRQYHQ|FaDR� ?� OQ �  ��� D H[SUHVVaDR

����� pFD EHP GHpQLGD�

$OJXPDV GDV SURSULHGDGHV GR JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU VaDR DV VHJXLQWHV�

.�� .�4�3 � y � H D LJXDOGDGH YHULpFD^VH VH H VwR VH 4  3 �

.�� .�4�3 � wH XPD IXQ|FaDR VLPwHWULFD QRV VHXV DUJXPHQWRV 4 H 3 � QR VHJXLQWH

VHQWLGR�

.� �T�� � � � � TQ� � �S�� � � � � SQ� �  .� �Tr���� � � � � Tr�Q�� � �Sr���� � � � � Sr�Q�� �

RQGH r wH XPD SHUPXWD|FaDR GH � DWwH Q� 1R HQWDQWR� QaDR wH VLPwHWULFD QR SDU

�4� 3 �� SRLV SRGH DFRQWHFHU TXH

.�4� 3 � � .�3�4�

.�� 7HP^VH .� �T�� � � � � TQ� �� � �S�� � � � � SQ� �� �  .� �T�� � � � � TQ� � �S�� � � � � SQ� ��

� 7 D PEwH P F R QKH F LGD SR U H QWUR SLD UH OD WLY D � GLVWAD QF LD R X GLY H UJ A H QF LD GH . XOOED F N ^ /H LEOH U�
� & R QY H Q|F aD R MwD UH IH ULGD H MXVWLpF D GD QD GH pQL|F aD R GH H QWUR SLD GH 6KD QQR Q �SwD J LQD � � ��
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.�� .�4�3 � wH XPD IXQ|FaDR FRQYH[D GR SDU �4�3 ��

.�� 9HULpFD^VH TXH .�4� e4�� 3� e 3��  .�4�� 3�� �.�4�� 3�� �

1D SURSULHGDGH �.��� R VwtPEROR e GHQRWD D RSHUD|FaDR SURGXWR GLUHFWR HQWUH GXDV GLV�
WULEXL|FaRHV� FRQIRUPH GHpQLGR QD SwDJLQD �� GR FDSwtWXOR DQWHULRU�

$ PDLRU SDUWH GDV SURSULHGDGHV HQXQFLDGDV WHP GHPRQVWUD|FaDR TXDVH LPHGLDWD� UD]aDR SHOD

TXDO DSHQDV GH DSUHVHQWD D GHPRQVWUD|FaDR GD QaDR QHJDWLYLGDGH �.��� H GD FRQYH[LGDGH �.����

$ GHPRQVWUD|FaDR GHVWD wXOWLPD SURSULHGDGH QaDR IRL HQFRQWUDGD HP QHQKXPD GD OLWHUDWXUD

FRQVXOWDGD� SHOR TXH HVWD wH GH H[FOXVLYD DXWRULD GRV DXWRUHV GHVWH WUDEDOKR�

6HJXHP^VH DV GHPRQVWUD|FaRHV�

.�� $WUDYwHV GR 7HRUHPD GH /DJUDQJH wH SRVVwtYHO GHPRQVWUDU TXH OQ[ x [ b � �YHULpFDQGR^VH D
LJXDOGDGH DSHQDV TXDQGR [  �� HP ,5� � /RJR�
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x SL
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TL OQ
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L  �
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YHULpFDQGR^VH D LJXDOGDGH DSHQDV TXDQGR TL SL  � �L  �� � � � � Q�� 3RU pP� GDGR TXH

.�4�3 �  
;

L

TL OQ
TL
SL
 b

;

L

TL OQ
SL
TL

HQWaDR .�4�3 � y �� YHULpFDQGR^VH D LJXDOGDGH DSHQDV TXDQGR 3  4�

.�� &RQVLGHUHP^VH GLVWULEXL|FaRHV GH LJXDO GLPHQVaDR 3  ISLJL� 4  ITLJL� 3  ISLJL H 4  ITLJL�
TXDLVTXHU� 3DUD TXH D IXQ|FaDR . VHMD FRQYH[D� wH QHFHVVwDULR TXH SDUD WRGR R y � >�� �@ VH YHULpTXH
R VHJXLQWH

.
b
y �4�3 � � ��b y� �4�3 �

c
x y.�4�3 � � ��b y�.�4�3 �

RX VHMD�

.� IyTL � ��b y�TLJL � IySL � ��b y�SLJL � x y.� ITLJL � ISLJL � � ��b y�.� ITLJL � ISLJL � �

6XEVWLWXLQGR . SHOD VXD H[SUHVVaDR� SUHWHQGH^VH SURYDU TXH D GHVLJXDOGDGH
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x �� �����

wH YwDOLGD SDUD WRGR R y � >�� �@�
'D GHVLJXDOGDGH ����� SRGH�VH FRQFOXLU TXH SDUD GXDV IXQ|FaRHV SUREDELOLGDGH IZLJ H I]LJ TXDLV�
TXHU� VH YHULpFD ;
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(P SDUWLFXODU� VH SDUD FDGD L  �� � � � � Q VH p]HU ZL  y TL � ��b y� TL H ]L  
ZL

y SL � ��b y� SL
�

SRGH^VH FRQFOXLU TXH
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Q;

L  �

I >y TL � ��b y� TL@ OQ�y TL � ��b y� TL� b y TL OQ TL b ��b y�TL OQ TL J �

�

Q;

L �

I yTL OQ SL � ��b y�TL OQ SL J
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3RU XP ODGR VDEH^VH TXH D IXQ|FaDR 
�[�  [ OQ[ wH FRQYH[D� SHOR TXH R YDORU GR SULPHLUR VRPDWwRULR

GH ����� wH QaDR SRVLWLYR� 3RU RXWUR ODGR� GHYLGR DR IDFWR GH y� SL� SL� TL� TL � >�� �@� UHVXOWD TXH DV
SDUFHODV GR VHJXQGR VRPDWwRULR VaDR WRGDV QaDR SRVLWLYDV� $VVLP� D GHVLJXDOGDGH ����� YHULpFD^VH�

SHOR TXH . wH XPD IXQ|FaDR FRQYH[D�

2 JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU wH XPD TXDQWLGDGH TXH SRGH VHU FRQVLGHUDGD

FRPR XPD HVSwHFLH GH GLVWADQFLD HQWUH GXDV IXQ|FaRHV SUREDELOLGDGH� XPD YH] TXH wH QaDR QHJDWLYD
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?����� ZH JLYH DQRWKHU FKDUDFWHUL]DWLRQ RI WKH LQIRUPDWLRQ� WKLV

DSSURDFK ZLOO VKRZ ZKDW RWKHU TXDQWLWLHV FDQ EH FRQVLGHUHG DV

PHDVXUHV RI LQIRUPDWLRQ EHVLGHV WKDW RI 6KDQQRQ
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(P ������ DSUHVHQWRX XPD IwRUPXOD SDUD D HQWURSLD TXH� SDUD DOwHP GH GHSHQGHU GD IXQ|FaDR
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GH LQIRUPD|FaDR H� VwR GHSRLV� XPD PHGLGD SDUD D LQIRUPD|FaDR �HQWURSLD��

1HVWH FDSwtWXOR SURSRPR^QRV D DSUHVHQWDU D HQWURSLD GH 5wHQ\L� VHJXLQGR R UDFLRFwtQLR H[�
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4XDQWR PDLV HOHYDGR IRU T� PDLV SHVR WAHP RV HYHQWRV GH SUREDELOLGDGH HOHYDGD� QD VRPD WRWDO�

&LWDQWR R SUwRSULR 7VDOOLV�� D RULJHP GD VXD SURSRVWD SDUD D HQWURSLD

���HVWwD QR IDFWR GH TXH� HP PXLWRV IHQwRPHQRV GD QDWXUH]D� SHUFHEH^VH XP YLwHV�

QR VHQWLGR TXH DOJXQV HYHQWRV SRXFR SURYwDYHLV �RX HQWaDR PXLWR SURYwDYHLV� SDUH�

FHP FRQWURODU R IHQwRPHQR� $ IRUPD PDLV VLPSOHV TXH HQFRQWUHL GH WUDGX]LU LVWR

PDWHPDWLFDPHQWH IRL LQWURGX]LU QD HQWURSLD WHUPRV GR WLSR ST�

�([ F H UWR GH XPD PH QVD J H P H OH F WUwR QLF D H VF ULWD SR U & R QVWD QWLQR 7 VD OOLV� H P 2XWXEUR GH � � � � �

��



��� 3 U RSU LHGDGHV GD T^( QWU RSLD

'H VHJXLGD� DSUHVHQWDP^VH DOJXPDV GDV SURSULHGDGHV PDLV LPSRUWDQWHV GD HQWURSLD GH 7VDOOLV�

1R TXH VH VHJXH� FRQVLGHUD^VH TXH N  �� 1R HQWDQWR� WRGDV DV SURSULHGDGHV SHUPDQHFHP

YwDOLGDV SDUD TXDOTXHU YDORU SRVLWLYR GH N�

$ HQWURSLD GH 7VDOOLV VDWLVID] DOJXPDV GDV SURSULHGDGHV GD HQWURSLD GH 6KDQQRQ H GD GH

5wHQ\L� $V SULQFLSDLV GLIHUHQ|FDV HQWUH HVWDV HQFRQWUDP^VH� IXQGDPHQWDOPHQWH� QD DGLWLYLGDGH

H QD FRQYH[LGDGH� (QTXDQWR TXH D HQWURSLD GH 6KDQQRQ H GH 5wHQ\L YHULpFDP D DGLWLYLGDGH

XVXDO�� D HQWURSLD GH 7VDOOLV QaDR YHULpFD D DGLWLYLGDGH� PDV VLP D T^DGLWLYLGDGH� $ HQWURSLD

GH 6KDQQRQ wH FARQFDYD� HQTXDQWR TXH DV GH 5wHQ\L H GH 7VDOOLV QHP VHPSUH R VaDR �GHSHQGHQGR

WDO SURSULHGDGH GR YDORU GRV SDUADPHWURV o H T� UHVSHFWLYDPHQWH�� 3DUD DOwHP GLVVR� D HQWURSLD

GH 6KDQQRQ H GH 7VDOOLV QaDR VaDR DSOLFwDYHLV D GLVWULEXL|FaRHV LQFRPSOHWDV�

����� 1 aDR 1 HJDWLYLGDGH

$ SURSULHGDGH QaDR QHJDWLYD GD IXQ|FaDR XVXDO GH HQWURSLD� wH SUHVHUYDGD QHVWD JHQHUDOL]D|FaDR�

'H IDFWR� DR UHHVFUHYHU D HTXD|FaDR ����� QD VHJXLQWH IRUPD

6T  
�

T b �
Q;

L �

SL ��b STb�L �

H WHQGR HP FRQWD TXH SL � >�� �@� IDFLOPHQWH VH FRQFOXL TXH 6T wH XPD IXQ|FaDR QaDR QHJDWLYD SDUD
WRGR R YDORU GH T� FRPR VH VHJXH�

T y � �
�
�
�

T b � y �
� x STb�L x �

�
�
�
�

T b � y �
�b STb�L y �

� �
Tb�

3
L SL��b STb�L � y �

T x � �
�
�
�

T b � x �
STb�L y �

�
�
�
�

T b � x �
�b STb�L x �

� �
Tb�

3
L SL��b STb�L � y �

(VWDV LPSOLFD|FaRHV UHVXOWDP GR IDFWR GD IXQ|FaDR H[SRQHQFLDO GH EDVH D �@�� �@ YHULpFDU D GH�
VLJXDOGDGH � x D[ x � TXDQGR [ y � H YHULpFDU D[ y � TXDQGR [ x ��
$ IXQ|FaDR 6T WRPD YDORU QXOR DSHQDV TXDQGR R UHVXOWGDR wH FRQKHFLGR� RX VHMD�

� $ GLWLY LGD GH GH XPD IXQ|F aD R I � QR VH QWLGR GH VH Y H ULpF D U D LJ XD OGD GH I �3 e 4�  I�3 � � I �4�� R QGH 3 e 4
UH SUH VH QWD R SUR GXWR GLUH F WR GH 3 H 4�

� $ H QWUR SLD GH %R OW] PD QQ̂ *LEEV R X GH 6KD QQR Q�

��



�L� TXDQGR H[LVWH DSHQDV XP UHVXOWDGR SRVVwtYHO �Q  ���

�LL� VH H[LVWLUHP YwDULRV UHVXOWDGRV SRVVwtYHLV �Q ! ��� WRGRV RV HYHQWRV WAHP GH WHU

SUREDELOLGDGH QXOD� H[FHSWR XP �TXH WHP SUREDELOLGLGDGH XQLWwDULD��

����� &RQFDYLGDGH H ( [WU HPRV

$ HQWURSLD GH %ROW]PDQQ^*LEEV wH GHpQLGD SRU XPD IXQ|FaDR FARQFDYD� SHOR TXH DSUHVHQWD XP

wXQLFR PwD[LPR� w( HVWD D SURSULHGDGH QD TXDO VH EDVHLD D 6HJXQGD /HL GD 7HUPRGLQADPLFD H TXH

JDUDQWH D HVWDELOLGDGH GRV VLVWHPDV �RV VLVWHPDV WHQGHP SDUD R HVWDGR GH PwD[LPD HQWURSLD�

QXP VLVWHPD HP HVWDGR GH HTXLOwtEULR D HQWURSLD wH PwD[LPD��

$ HQWURSLD JHQHUDOL]DGD wH XPD IXQ|FaDR FARQFDYD SDUD WRGR R T ! � H FRQYH[D SDUD WRGR R

T � �� 'HVWD IRUPD� D 6HJXQGD /HL GD 7HUPRGLQADPLQD GHYH VHU UHHVFULWD FRPR� D HQWURSLD GH

XP VLVWHPD HP HTXLOwtEULR wH XP H[WUHPR >�@� (VVH H[WUHPR SRGHUwD VHU XP PwD[LPR �VH T ! ��

HVWDQGR DTXL LQFOXwtGR R FDVR XVXDO GH T  �� RX SRGH VHU XP PwtQLPR �VH T � ��� FRPR VH

PRVWUD GH VHJXLGD�

&RQVLGHUHP^VH GXDV IXQ|FaRHV SUREDELOLGDGH �S�� � � � � SQ� H �T�� � � � � TQ�� H GHpQD^VH

&T u 6T�IySL � ��b y�TLJ�b y6T�ISLJ�b ��b y�6T�ITLJ� �

3DUD TXH D IXQ|FaDR 6T VHMD FARQFDYD� RX FRQYH[D� wH QHFHVVwDULR TXH &T QaDR PXGH GH VLQDO SDUD WRGR

R y � >�� �@� 7HP^VH

&T u
�

�b T

Q;

L �

> �y SL � ��b y� TL�
T b y S T

L b ��b y� T TL @ �

3DUD HVWXGDU R VLQDO GH &T YDL^VH UHFRUUHU vD IXQ|FaDR DX[LOLDU 
�[�  [T � GHpQLGD HP >�� �@� TXH wH

FRQYH[D TXDQGR T � � RX T ! � H FARQFDYD TXDQGR � � T � ��

�L� 6H T � ��

3RU XP ODGR WHP^VH TXH �
�bT ! � H SRU RXWUR� FRPR 
 wH FRQYH[D� WHP^VH

�y SL � ��b y� TL�
T b y S T

L b ��b y� T T
L x � � L � I�� � � � � QJ

3RUWDQWR� &T x �� SHOR TXH 6T wH XPD IXQ|FaDR FRQYH[D�
�LL� 6H � � T � ��

'DGR TXH 
 wH FARQFDYD� HQWaDR

�y SL � ��b y� TL�
T b y S T

L b ��b y� T T
L y � � L � I�� � � � � QJ

$GLFLRQDQGR R IDFWR GH TXH �
�bT ! �� UHVXOWD TXH &T y �� 3RUWDQWR� 6T wH XPD IXQ|FaDR

FARQFDYD�

�LLL� 6H T  ��

1HVWH FDVR 6T FRLQFLGH FRP D HQWURSLD GH %ROW]PDQQ^*LEEV� SHOR TXH wH XPD IXQ|FaDR

FARQFDYD��

� & I� SUR SULH GD GH �6� �� H QXQF LD GD QD SwD J LQD � � �

��



�LY� 6H T ! ��

7HP^VH �
�bT � � H 
 wH FRQYH[D� SHOR TXH &T y �� /RJR� 6T wH XPD IXQ|FaDR FARQFDYD�

'HWHUPLQDP^VH GH VHJXLGD RV H[WUHPRV GD IXQ|FaDR T^HQWURSLD�

1R FDVR T ! � D IXQ|FaDR 6T wH FRQWwtQXD H R VHX GRPwtQLR wH XP VXEFRQMXQWR FRPSDFWR GH ,5
Q�

SHOR TXH wH JDUDQWLGD D H[LVWAHQFLD GH H[WUHPRV� 3DUD RV GHWHUPLQDU SRGH^VH UHFRUUHU DR

PwHWRGR GRV PXOWLSOLFDGRUHV GH /DJUDQJH� SHOR TXH RV FDQGLGDWRV D H[WUHPDQWHV GD IXQ|FaDR

6T � VXMHLWD vD UHVWUL|FaDR GH
3Q

L  � SL  � VaDR WDLV TXH

~U6T�S�� � � � � SQ�  yUJ�S�� � � � � SQ�

J�S�� � � � � SQ�  �

VHQGR J�S�� � � � � SQ�  
3Q

L  � SL� 2X VHMD�

�
!!!�
!!!�

bT S Tb�
L

T b �  y � L  �� � � � � Q

Q;

L  �

SL  �

5HVROYHQGR R VLVWHPD� REWwHP^VH D VROX|FaDR S�  � � �  SQ  
�
Q � 8PD YH] TXH D IXQ|FaDR 6T wH

FARQFDYD TXDQGR T ! �� HQWaDR R SRQWR � �
Q
� � � � � �

Q
� wH XP PD[LPL]DQWH GD IXQ|FaDR�3HOR IDFWR

GH 6T VHU XPD IXQ|FaDR QaDR QHJDWLYD� DFUHVFH DLQGD TXH

� x 6T�S�� � � � � SQ� x
Q�bT b �
T b � �

1R FDVR GH T � �� R GRPwtQLR GD IXQ|FaDR QaDR wH FRPSDFWR� SHOR TXH QaDR JDUDQWH D H[LVWAHQFLD

GH H[WUHPRV� 1R HQWDQWR� D IXQ|FaDR wH FRQWwtQXD H FRQYH[D� SHOR TXH R SRQWR FUwtWLFR wH XP

PLQLPL]DQWH� $VVLP�

6T�S�� � � � � SQ� y
Q�bT b �
T b � ! � �

(P UHOD|FaDR vD LQWHUSUHWD|FaDR GD T^HQWURSLD FRPR XPD PHGLGD GD GHVRUGHP DWwRPLFD� %RUJHV

>�@ FRQVLGHUD TXH� TXDQGR T wH XPD FRQVWDQWH SRVLWLYD� SRGH^VH PDQWHU D LQWHUSUHWD|FaDR GH HQ�

WURSLD FRPR PHGLGD GH GHVRUGHP GR VLVWHPD �TXDQWR PDLRU R YDORU GD HQWURSLD� PDLRU wH D

GHVRUGHP�� TXDQGR T wH XPD FRQVWDQWH QHJDWLYD� D DVVRFLD|FaDR HQWUH HVWHV GRLV FRQFHLWRV FRQ�

WLQXD YwDOLGD� PDV DJRUD R HVWDGR GH FRPSOHWD RUGHP wH 6T  ���

����� ( TXLSU REDELOLGDGH

&RPR VH DFDERX GH GHPRQVWUDU� wH QR FDVR GD HTXLSUREDELOLGDGH TXH D HQWURSLD DWLQJH R VHX

YDORU H[WUHPR� $ GLVWULEXL|FaDR XQLIRUPH GLVFUHWD �FDVR GH HTXLSUREDELOLGDGH� UHYHVWH^VH GD

PDLRU LPSRUWADQFLD SUHFLVDPHQWH SHOR IDFWR GH DVVXPLU R SDSHO GH GLVWULEXL|FaDR GH PwD[LPD RX

GH PwtQLPD HQWURSLD� 6H HVVD GLVWULEXL|FaDR WLYHU � SRQWRV� D HQWURSLD wH GDGD SRU

��



6T���  N
��bT b �
� b �  N OQT���

�VHQGR N XPD FRQVWDQWH UHDO SRVLWLYD�� 1R FDVR OLPLWH T  �� REWwHP^VH D FRQKHFLGD IwRUPXOD

GH %ROW]PDQQ^*LEEV�

6����  N OQ� �

$ IXQ|FaDR 6T��� wH HVWULWDPHQWH PRQwRWRQD FUHVFHQWH QD YDULwDYHO �� 1R FDVR GH T ! �� HVWD

DSUR[LPD^VH DVVLPSWRWLFDPHQWH GH XP YDORU OLPLWH �DVVwtPSWRWD \  N
Tb�� H VH T � � D IXQ|FaDR

wH GLYHUJHQWH� FRPR VH YHULpFD GH VHJXLGD�

�L�� 6T��� wH XPD IXQ|FaDR PRQwRWRQD FUHVFHQWH QD YDULwDYHO ��

G

G�

v
N
�b ��bT

T b �

w
 

G

G�

v
N

T b � �
N

�b T
��bT

w
 

N

�b T
��b T���bTb�

 N �bT ! � � SRLV N ! � H � y �

�LL�� 6H T ! �� D IXQ|FaDR 6T��� WHP DVVwtPSWRWD KRUL]RQWDO \  
N

Tb�
�

OLP
� � � � N

�b ��bT

T b �  
N

T b �

v
�b N

T b � OLP
� � � � ��bT

w
 

N

T b � � SRLV �b T � � �

�LLL�� 6H T � �� D IXQ|FaDR 6T��� GLYHUJH�

OLP
� � � � N

�b ��bT

T b �  �� � SRLV �b T ! � �

����� T^$GLWLYLGDGH

$ JHQHUDOL]D|FaDR GH XPD WHRULD SXGHUwD SUHVVXSRU D YLROD|FaDR GH XP GRV VHXV SRVWXODGRV� 1R

FDVR GD HQWURSLD JHQHUDOL]DGD SURSRVWD SRU 7VDOOLV� wH TXHEUDGD D SURSULHGDGH DGLWLYD GD

HQWURSLD XVXDO��

&RQVLGHUHP^VH GXDV YDULwDYHLV DOHDWwRULDV ; H <� FRP IXQ|FaRHV SUREDELOLGDGH PDUJLQDLV 3  

�S�� � � � � SQ� H 4  �T�� � � � � TP�� UHVSHFWLYDPHQWH� 6H ; H < IRUHP LQGHSHQGHQWHV� QR FRQWH[WR

GD 7HRULD GDV 3UREDELOLGDGHV� D HQWURSLD JHQHUDOL]DGD GD GLVWULEXL|FaDR FRPSRVWD� YHULpFD D

FKDPDGD UHJUD GD T^DGLWLYLGDGH� RX VHMD�

6T�ISLTMJL�M�  6T�ISLJL� � 6T�ITMJM� � ��b T�6T�ISLJL�6T�ITMJM�

&RPR VH SDVVD D YHULpFDU�

� 1 R F D Sw tWXOR � � Y LX̂ VH T XH 6KD QQR Q >� � @ GH pQH D H QWUR SLD GH IR UPD D [ LR PwD WLF D � VH QGR D D GLWLY LGD GH QaD R

XP GR V D [ LR PD V� PD V XPD VXD F R QVH T XA H QF LD � (P . KLQF KLQ >� � @� D D GLWLY LGD GH w H F R QVLGH UD GD F R PR D [ LR PD �
�,QWH USUH WH ^ VH D GLVWULEXL|F aD R F R PSR VWD F R PR D UH VXOWD QWH GR SUR GXWR GLUH F WR H QWUH 3 H 4�

��



6T�ISLJL� � 6T�ITMJM� � ��b T�6T�ISLJL�6T�ITMJM�

 

�b
Q;

L �

�SL�
T

T b � �

�b
P;

M  �

�TM�
T

T b � � ��b T�

�b
Q;

L �

�SL�
T

T b �

�b
P;

M  �

�TM�
T

T b �

 

�b
Q;

L �

�SL�
T � �b

P;

M  �

�TM�
T b � �

P;

M  �

�TM�
T �

P;

L  �

�SL�
T b

Q;

L  �

�SL�
T

P;

M  �

�TM�
T

T b �

 

�b
;

L�M

�SL TM�
T

Tb�
 6T�ISLTMJL�M�

w( D HVWD SURSULHGDGH TXH VH GHYH R QRPH GH PHFADQLFD HVWDWwtVWLFD QaDR H[WHQVLYD� 2 YDORU

��b T� FDUDFWHUL]D R JUDX GH QaDR^H[WHQVLYLGDGH�� GH XP VLVWHPD� 2 FDVR � b T ! � �T � ��

FRUUHVSRQGH vD VXSHUH[WHQVLYLGDGH H R FDVR �b T � � �T ! �� FRUUHVSRQGH vD VXEH[WHQVLYLGDGH

GH 6T�

����� T^D[LRPD GH JU XSR

$ T^HQWURSLD SHUPLWH D JHQHUDOL]D|FaDR GH XPD SURSULHGDGH GD HQWURSLD XVXDO FRQKHFLGD SRU

D[LRPD GH JUXSR���

&RQVLGHUH^VH XP FRQMXQWR FRP � FRQpJXUD|FaRHV PLFURVFwRSLFDV GH SUREDELOLGDGHV

S�� S�� � � � � S� �

'LYLGD^VH HVWH FRQMXQWR HP GRLV VXEFRQMXQWRV / H 0 FDGD XP FRQWHQGR� UHVSHFWLYDPHQWH� �/

H �0 FRQpJXUD|FaRHV� (QWaDR�

�/ � �0  � �

6HMDP IS�� � � � � S�/J H IS�/��� � � � � S�J DV SUREDELOLGDGHV DVVRFLDGDV D / H D 0� 'HpQDP^VH
S/ H S0 FRPR DV SUREDELOLGDGHV GH XPD FRQpJXUD|FaDR SHUWHQFHU D FDGD XP GRV FRQMXQWRV /

H 0 � LVWR wH�

S/ u
�/;

L �

SL H S0 u
�;

L �/��

SL

HQWaDR�

6T�S�� � � � � S��  6T�S/� S0 � � �S/�
T 6T

v
S�
S/

� � � � �
S�/
S/

w
� �S0 �

T 6T

v
S�/��
S0

� � � � �
S�
S0

w
�����

��2V F R QF H LWR V GH H [ WH QVLY LGD GH H D GLWLY LGD GH VaD R GLIH UH QWH V� F R QWXGR � H P J UD QGH SD UWH GR V F D VR V H VWXGD GR V

QD Iw tVLF D � D D GLWLY LGD GH LPSOLF D D H [ WH QVLY LGD GH >� � @�
�� $ UH OD |F aD R GH pQLGD SR U �� �� �� QD SwD J LQD � � �

��



RQGH ISL S/J H ISL S0J VaDR DV SUREDELOLGDGHV FRQGLFLRQDGDV�
$ LJXDOGDGH DQWHULRU VwR VH GLIHUHQFLD GR D[LRPD GH JUXSR GD HQWURSLD GH 6KDQQRQ �����

SHOR IDFWR GH DSUHVHQWDU DV SUREDELOLGDGHV S/ H S0 HOHYDGDV D T� LVWR wH� VXUJH D T^HVSHUDQ|FD

����� GDV HQWURSLDV FRQGLFLRQDGDV� HP YH] GD HVSHUDQ|FD XVXDO�

)DFLOPHQWH VH FRPSURYD D UHOD|FaDR ������

6T�S/� S0 � � �S/�
T 6T

t
S�
S/

� � � � �
S�/
S/

u
� �S0 �

T 6T

t
S�/��
S0

� � � � � S�
S0

u

 
�b �S/�T b �S0 �T

T b � � �S/�
T

�b
�/;

L �

v
SL
S/

wT

T b � � �S0 �
T

�b
�;

M  �/ � �

v
SM
S0

wT

T b �

 

�b �S/�T
�/;

L  �

v
SL
S/

wT

b �S0 �T
�;

M  �/ � �

v
SM
S0

wT

T b �

 

�b
�/;

L �

�SL�
T b

�;

L �/ � �

�SL�
T

T b �  

�b
�;

L  �

�SL�
T

T b �  6T�S�� � � � � S��

$ HTXD|FaDR ����� SRGH VHU JHQHUDOL]DGD DR FDVR HP TXH� HP YH] GH GRLV� H[LVWHP U VXEFRQ�

MXQWRV GLVMXQWRV >�@� FRPR VH SDVVD D HQXQFLDU�

&RQVLGHUH U VXEFRQMXQWRV� FDGD XP FRP �L HOHPHQWRV� VHQGR ��� � � ���U  �� 'HQRWDQGR

DV SUREDELOLGDGHV DVVRFLDGDV vD RFRUUAHQFLD GRV HOHPHQWRV GR FRQMXQWR M SRU �SM�� � � � � � SM��M � H

GHpQLQGR

}M u
�M;

L �

SM�L �M  �� � � � � U�

D JHQHUDOL]D|FaDR wH GDGD SRU

6T�S�� � � � � S��  6T�}�� � � � � }U� �
U;

M �

�}M�
T 6T

�
SM��
}M

� � � � �
SM��M
}M

�
�����

RQGH ISL }MJ wH R FRQMXQWR GDV SUREDELOLGDGHV FRQGLFLRQDGDV DVVRFLDGDV D �M� 9HULpFD^VH D

LJXDOGDGH ������

��



6T�}�� � � � � }U� �

U;

M  �

x
�}M�

T 6T

v
SM��
}M

� � � � �
SM��M
}M

wy

 �
Tb�

�
��b

U;

L �

�}L�
T �

U;

M  �

�}M�
T

�
�b

�M;

L  �

v
SM�L
}M

wT
��
�

 �
Tb�

�
��b

U;

L �

�}L�
T �

U;

M  �

�}M�
T b

U;

M  �

�}M�
T

�M;

L  �

v
SM�L
}M

wT
�
�

 �
Tb�

�
��b

U;

M  �

�M;

L  �

�SM�L�
T

�
�  �

Tb�

�
�b

�;

N  �

S T
N

�
 6T�S�� � � � � S��

��� T^LQIRU PD|FaDR GH .XOOEDFN^/HLEOHU

v$ VHPHOKDQ|FD GDV JHQHUDOL]D|FaRHV HIHFWXDGDV SDUD D IXQ|FaDR H[SRQHQFLDO� IXQ|FaDR ORJDULWPLFD�

HVSHUDQ|FD PDWHPwDWLFD H HQWURSLD� R JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU WDPEwHP VRIUH

XPD JHQHUDOL]D|FaDR TXH R DVVRFLD D XP SDUADPHWUR UHDO T� (P ����� 7VDOOLV >��@ GHpQLX

HVVD JHQHUDOL]D|FaDR� TXH DTXL wH GHVLJQDGD SRU T^LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU� 'H VHJXLGD

DSUHVHQWD^VH XPD GHGX|FaDR GHVVD IRUPD JHQHUDOL]DGD� EDVHDGD QR H[SRVWR QR DUWLJR >�@� GD

DXWRULD GH %RUODQG� 3ODVWLQR H 7VDOOLV�

1R WHUFHLUR FDSwtWXOR GHpQLX^VH R JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU FRPR XPD

YDULD|FaDR PwHGLD GD LQIRUPD|FaDR DVVRFLDGD D GXDV GLVWULEXL|FaRHV GH SUREDELOLGDGH� (PSUHJDQGR

R IRUPDOLVPR QaDR H[WHQVLYR HP YH] GR IRUPDOLVPR XVXDO� wH HVWDEHOHFLGR XP UDFLRFwtQLR SDUDOHOR

DR DSUHVHQWDGR QDTXHOH FDSwtWXOR SRU IRUPD D JHQHUDOL]DU D PHGLGD GH .XOOEDFN^/HLEOHU�

6HMD ; XPD YDULwDYHO DOHDWwRULD FRP GLVWULEXL|FaDR 3  �S�� � � � � SQ�� 8PD YH] TXD D T^

HQWURSLD ����� wH D T^HVSHUDQ|FD PDWHPwDWLFD ����� GRV

��L�T u b S�bTL b �
�b T

HQWaDR ��L�T SRGH VHU LQWHUSUHWDGR FRPR D LQIRUPD|FaDR JHQHUDOL]DGD FRQWLGD QR UHVXOWDGR L�

&RQVLGHUDQGR XPD QRYD GLVWULEXL|FaDR GH SUREDELOLGDGHV 3 �  �S��� � � � � S�Q�� D YDULD|FaDR GD
LQIRUPD|FaDR �JHQHUDOL]DGD� wH GDGD SRU

c��L�T  
�

�b T
���b S �bTL �b ��b S� �bTL �� �

$ YDULD|FaDR PwHGLD GH LQIRUPD|FaDR wH REWLGD HIHFWXDQGR D T^PwHGLD GRV c��L�T VREUH D QRYD

GLVWULEXL|FaDR S�L� RX VHMD�

.T�3
�� 3 �  

Q;

L �

S� TL
�

�b T
�S� �bTL b S �bTL �

��



TXH WUDGX] R JDQKR GH LQIRUPD|FaDR JHQHUDOL]DGR GH .XOOEDFN^/HLEOHU� )D]HQGR XVR GD GHpQL|FaDR

GH T^ORJDULWPR ������ REWwHP�VH D IRUPD

.T�3
�� 3 �  

Q;

L �

S�L OQT
S�L
SL

�����

PXLWR VHPHOKDQWH vD MwD FRQKHFLGD SDUD R JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU ������

$ IXQ|FaDR JHQHUDOL]DGD GR JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU ����� wH QaDR QHJDWLYD�

DQXODQGR^VH DSHQDV TXDQGR DV GLVWULEXL|FaRHV FRLQFLGHP �RX TXDQGR T  ��� 3RU HVVH PRWLYR� H

DSHVDU GH QaDR VHU VLPwHWULFD QHP UHVSHLWDU D GHVLJXDOGDGH WULDQJXODU� HVWD TXDQWLGDGH SRGH VHU

LQWHUSUHWDGD FRPR XPD HVSwHFLH GH ?GLVWADQFLD�� 3RGH^VH DLQGD SURYDU TXH D IXQ|FaDR wH FRQYH[D

SDUD T ! � H FARQFDYD SDUD T � �� >�@�

1R FDVR GH ; VHU XPD YDULwDYHO DOHDWwRULD FRQWwtQXD� D T^LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU wH

GHpQLGD >��@ SRU�

.T�S
�� S�  

= ��

b�
S��[� OQ

S��[�
S�[�

G[ �

1HVWH FDVR� D T^LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU DSHQDV wH QaDR QHJDWLYD TXDQGR T ! �� VHQGR

LGHQWLFDPHQWH QXOD TXDQGR T  � H QaDR SRVLWLYD TXDQGR T � �� 7VDOOLV SURSaRH DLQGD D PHGLGD

.VLP
T �S� S��  

�

�
�.T�S� S

�� �.T�S
�� S� �

SDUD R FDVR HP TXH VH SUHWHQGH XPD PHGLGD VLPwHWULFD�

��� 'HpQL|FaDR $[LRPwDWLFD

$ HQWURSLD GH 7VDOOLV JHQHUDOL]D D HQWURSLD GH %ROW]PDQQ^*LEEV^6KDQQRQ H PXLWDV GDV VXDV

SURSULHGDGHV� 8PD UHOD|FaDR LQWHUHVVDQWH HQWUH HVWDV GXDV HQWURSLDV IRL D HQFRQWUDGD SRU

5REHUWR 6DQWRV >��@ HP ����� $ SDUWLU GH TXDWUR SRVWXODGRV� H VHJXLQGR R UDFLRFwtQLR GH

6KDQQRQ� SURYRX TXH H[LVWH XPD wXQLFD IXQ|FaDR TXH VDWLVID] WRGRV HVVHV SRVWXODGRV� QRPHDGD�

PHQWH� D HQWURSLD GH 7VDOOLV�

1R WUDEDOKR GH 6DQWRV DSHQDV wH SURYDGD D XQLFLGDGH GD HQWURSLD GH 7VDOOLV SDUD R FDVR

T ! �� pFDQGR R FDVR T � � SRU SURYDU� 'H VHJXLGD DSUHVHQWD^VH D D[LRPwDWLFD SURSRVWD

SRU 6DQWRV� WHQGR^VH FRQVLGHUDGR TXH� QR FDVR GH HTXLSUREDELOLGDGH� D IXQ|FaDR GH HQWURSLD wH

PRQwRWRQD FUHVFHQWH QR VHQWLGR HVWULWR �H QaDR QR VHQWLGR ODWR� FRPR QR RULJLQDO�� (VWD SHTXHQD

DOWHUD|FaDR SHUPLWLX SURYDU D XQLFLGDGH GD IwRUPXOD GH HQWURSLD SDUD R FDVR GH T ! �� DVVLP

FRPR SDUD R FDVR GH T � �� 3DUD D DQwDOLVH GR DUWLJR� IRUDP SHGLGRV DOJXQV HVFODUHFLPHQWRV

DR SUwRSULR DXWRU� TXH VH PRVWURX VHPSUH PXLWR SUHVWwDYHO�

��



����� $[LRPwDWLFD GH 6DQWRV

6HMDP S�� � � � � SQ DV SUREDELOLGDGHV DVVRFLDGDV DRV UHVXOWDGRV SRVVwtYHLV GH XPD H[SHULAHQFLD

DOHDWwRULD� &RQVLGHUDQGR TXH D IXQ|FaDR GH HQWURSLD 6T DVVRFLDGD D HVWH HVSD|FR GH UHVXOWDGRV

VDWLVID] DV VHJXLQWHV FRQGL|FaRHV�

,� 3DUD � � SL � �� D IXQ|FaDR 6T wH FRQWwtQXD QRV ISLJ�
,,� 1R FDVR GD HTXLSUREDELOLGDGH� LVWR wH SL  � �� 6T wH IXQ|FaDR HVWULWDPHQWH

FUHVFHQWH�� HP ��

,,,� �T^DGLWLYLGDGH�

3DUD GRLV VLVWHPDV LQGHSHQGHQWHV $ H %� QR FRQWH[WR GD WHRULD GDV SUREDEL�

OLGDGHV� D HQWURSLD GR VLVWHPD FRPSRVWR YHULpFD

6T�$ >%�  6T�$� � 6T�%� � ��b T�6T�$�6T�%�

,9� �T^D[LRPD GH JUXSR�

6HMD S�� � � � � S� D GLVWULEXL|FaDR GH SUREDELOLGDGHV GH XP FRQMXQWR FRP � UH�

VXOWDGRV SRVVwtYHLV� 3DUWLFLRQH^VH HVWH FRQMXQWR QRV VXEFRQMXQWRV / H 0 FRP

�/ H �0 HOHPHQWRV� UHVSHFWLYDPHQWH ��  �/ � �0 �� 6HMDP IS�� � � � � S�/J
DV SUREDELOLGDGHV DVVRFLDGDV DRV HOHPHQWRV GH / H IS�/��� � � � � S�J DV SURED�
ELOLGDGHV DVVRFLDGDV DRV HOHPHQWRV GH 0 � 'HpQD^VH

3/  
�/;

L �

SL ��/ WHUPRV� 30  
�;

L �/��

SL ��0 WHUPRV�

HQWaDR

6T�S�� � � � � S��  6T�S/� S0 ���S/�
T 6T

v
S�
S/

� � � � �
S�/
S/

w
��S0 �

T 6T

v
S�/��
S0

� � � � �
S�
S0

w

5HSDUH^VH TXH QD FRQGL|FaDR ,9� RV SL S/ H RV SL S0 VaDR DV SUREDELOLGDGHV FRQGLFLRQDGDV

SRU / H 0 � UHVSHFWLYDPHQWH�

'R SRVWXODGR ,9 UHVXOWD LPHGLDWDPHQWH TXH

6T���  � �����

H FRQVHTXHQWHPHQWH�

6T�S�� S�� � � � � S�� ��  6T�S�� S�� � � � � S��� �����

�� 1 R WUD ED OKR GH 6D QWR V >� � @� D F R QGL|F aD R ,, H [ LJ H D SH QD V T XH D IXQ|F aD R 6T��� VH MD PR QwR WR QD F UH VF H QWH �

��



'H IDFWR� SDUD �  �� VH �/  � H �0  �� R SRVWXODGR ,9 JDUDQWH�� TXH

6T�S�� S��  6T�S� � S�� � �S� � S�� c 6T�
S�

S� � S�
�

S�
S� � S�

�

H HP SDUWLFXODU� VH S�  � H S�  �� HQWaDR

6T��� ��  6T��� � �
T c 6T��� ��

SHOR TXH VH YHULpFD ������

3RU RXWUR ODGR� VH SDUD D GLVWULEXL|FaDR IS�� � � � � S�� �J VH WRPDU �/ FRPR D VRPD GDV

SULPHLUDV � SUREDELOLGDGHV� HQWaDR D SDUWLU GR SRVWXODGR ,9 H GD HTXD|FaDR ������ REWwHP^VH

LPHGLDWDPHQWH D HTXD|FaDR ������ 3RLV�

6T�S�� S�� � � � � S�� ��  6T�
�;

L �

SL� � �
�;

L �

SL�
T c 6T

v
S�3
SL
� � � � �

S�3
SL

w

6T�S�� S�� � � � � S�� ��  6T��� � ���
T c 6T�S�� � � � � S��

6T�S�� S�� � � � � S�� ��  6T�S�� � � � � S��

$FRPSDQKDQGR DV OLQKDV GH >��@ PRVWUD^VH GH VHJXLGD TXH D IXQ|FaDR TXH VDWLVID] VLPXO�

WDQHDPHQWH WRGDV HVWDV SURSULHGDGHV wH D IwRUPXOD GD HQWURSLD GH 7VDOOLV� GHpQLGD SRU

6T�S�� � � � � SQ�  
�b3N

L � S
T
L

T b � �

'HQRWH^VH SRU $T�U� D HQWURSLD DVVRFLDGD D XP VLVWHPD FRP U UHVXOWDGRV LJXDOPHQWH

SRVVwtYHLV� LVWR wH�

$T�U� u 6T

v
�

U
� � � � �

�

U

w
�U � ,1� � ������

&RQVLGHUH^VH P VLVWHPDV HVWDWLVWLFDPHQWH LQGHSHQGHQWHV :�� � � � �:P� FDGD XP FRQWHQGR

U�y �� UHVXOWDGRV LJXDOPHQWH SURYwDYHLV� (QWaDR� FRQIRUPH ������� SDUD FDGD XP GRV VLVWHPDV

WHP^VH

6T�:L�  6T

v
�

U
� � � � �

�

U

w
 $T�U� �L  �� � � � � P� �

&RPR RV VLVWHPDV VaDR LQGHSHQGHQWHV� SRGH^VH DSOLFDU D SURSULHGDGH ,,,� UHVXOWDQGR TXH

6T�:� > � � � >:P�  
>� � ��b T�$T�U�@

P b �
�b T

� ������

'H VHJXLGD DSUHVHQWD^VH D GHGX|FaDR GD HTXD|FaDR �������

�� & R QY H QF LR QD QGR T XH VH XP GR V S/ R X S0 IR UH P QXOR V H QWaD R R WH UPR T XH � QR SR VWXOD GR ,9 � H VWwD PXOWLSOLF D GR

SR U H VVD SUR ED ELOLGD GH w H QXOR �

��



6HMD T � �� $ FRQGL|FaDR ,,, JDUDQWH LPHGLDWDPHQWH D LJXDOGDGH ������ SDUD R FDVR P  ��

6T�:� >:��  6T�:�� � 6T�:�� � ��b T�6T�:��6T�:��

 �$T�U� � ��b T� $T�U�
�

 
���b T�$T�U� � ��b T�� $T�U�

�

�b T

 
� � ���b T�$T�U� � ��b T�� $T�U�

� b �
�b T

 
>� � ��b T�$T�U�@

� b �
�b T

�

&RQVLGHUDQGR FRPR KLSwRWHVH GH LQGX|FaDR TXH D HTXD|FaDR ������ VH YHULpFD SDUD P  N�

DYHULJXD^VH TXH WDPEwHP VH YHULpFD SDUD P  N � ��

6T�:� > � � � >:N � ��  

 6T��:� > � � � >:N� >:N � ��

 6T�:� > � � � >:N� � 6T�:N � �� � ��b T�6T�:� > � � � >:N�6T�:N � ��

 
> � � ��b T�$T�U� @

N b �
�b T

�$T�U� � ��b T�
>� � ��b T�$T�U�@

N b �
�b T

$T�U�

 
> � � ��b T�$T�U� @ > � � ��b T�$T�U� @

N b �
�b T

 
> � � ��b T�$T�U� @

N � � b �
�b T

�

'DGR TXH UP UHSUHVHQWD D H[LVWAHQFLD GH P FRQMXQWRV �HVFROKDV�� FDGD XP IRUPDGR SRU U

HOHPHQWRV HTXLSURYwDYHLV� HQWaDR H[LVWHP UP SRVVLELOLGDGHV HTXLSURYwDYHLV� 'HVWD IRUPD� H GH

DFRUGR FRP ������� WHP^VH

6T�:� > � � � >:P�  $T�U
P�

SHOR TXH D HTXD|FaDR ������ SRGH VHU UHHVFULWD SRU

$T�U
P�  

>� � ��b T�$T�U�@
P b �

�b T
� ������

6HMDP U� W � ,1QI�J p[RV� 3DUD Q VXpFHQWHPHQWH HOHYDGR wH SRVVwtYHO HQFRQWUDU XP QwXPHUR

QDWXUDO P WDO TXH

UP � WQ � UP�� ������

H GDGR TXH D FRQGL|FaDR ,, JDUDQWH R FUHVFLPHQWR HVWULWR GH $T� HQWaDR

��



$T�U
P� � $T�W

Q� � $T�U
P��� ������

DSOLFDQGR ������� UHVXOWD TXH

>� � ��b T�$T�U�@
P b �

�b T
�
>� � ��b T�$T�W�@

Q b �
�b T

�
>� � ��b T�$T�U�@

P�� b �
�b T

������

SHOR TXH�

P

Q
�
OQ�� � ��b T�$T�W��

OQ�� � ��b T�$T�U��
�

P

Q
�
�

Q
� ������

'H VHJXLGD DSUHVHQWD^VH FRP PDLRU GHWDOKH D SDVVDJHP GD HTXD|FaDR ������ SDUD D HTXD|FaDR

�������

6H T � �� WHP^VH �b T ! �� ORJR GD HTXD|FaDR ������ UHVXOWD

>� � ��b T�$T�U�@
P � >� � ��b T�$T�W�@

Q � >� � ��b T�$T�U�@
P� � �

$ GHVLJXDOGDGH DQWHULRU SHUPLWH FRQFOXLU�� TXH � � �� b T�$T�U� ! �� SHOR TXH VH SRGH

WRPDU R ORJDULWPR� REWHQGR^VH

P OQ�� � ��b T�$T�U�� � Q OQ�� � ��b T�$T�W�� � �P� �� OQ�� � ��b T�$T�U��

H FRPR R DUJXPHQWR GR ORJDULWPR wH VXSHULRU vD XQLGDGH� WHP^VH

P

Q
�
OQ�� � ��b T�$T�W��

OQ�� � ��b T�$T�U��
�

P� �

Q
 

P

Q
�
�

Q
�

6H T ! �� WHP^VH �b T � �� ORJR GD HTXD|FaDR ������ UHVXOWD

>� � ��b T�$T�U�@
P ! >� � ��b T�$T�W�@

Q ! >� � ��b T�$T�U�@
P� � �

$ GHVLJXDOGDGH DQWHULRU SHUPLWH FRQFOXLU�� TXH � � � � �� b T�$T�U� � �� SHOR TXH VH

SRGH WRPDU R ORJDULWPR� REWHQGR^VH

P OQ�� � ��b T�$T�U�� ! Q OQ�� � ��b T�$T�W�� ! �P� �� OQ�� � ��b T�$T�U��

H FRPR R DUJXPHQWR GR ORJDULWPR wH LQIHULRU vD XQLGDGH� WHP^VH

P

Q
�
OQ�� � ��b T�$T�W��

OQ�� � ��b T�$T�U��
�

P� �

Q
 

P

Q
�
�

Q

R TXH HTXLYDOH vD HTXD|FaDR ������� SHOR TXH HVWD wH YwDOLGD SDUD WRGR R T � ��

�� ' H ID F WR � DP � DP�� �P � ,1 � D ! �
�� ' H ID F WR � DP ! DP�� �P � ,1 � � � D � �

��



$ SDUWLU GD LQHTXD|FaDR ������� REWwHP^VH

P OQ U � Q OQ W � �P� �� OQ U

H GDGR TXH U ! � WHP^VH�
P

Q
�
OQ W

OQ U
�

P� �

Q
 

P

Q
�
�

Q
� ������

&RPELQDQGR DV HTXD|FaRHV �""� H ������� UHVXOWD TXH

ppppp
OQ W

OQ U
b OQ�� � ��b T�$T�W��

OQ�� � ��b T�$T�U��

ppppp �
�

Q

WRPDQGR Q � � WHP^VH �Q � �� SHOR TXH QR OLPLWH FRP Q VH YHULpTXH

OQ�� � ��b T�$T�U��

OQ U
 
OQ�� � ��b T�$T�W��

OQ W
�

$VVLP� D TXDQWLGDGH
OQ�� � ��b T�$T�W� �

OQ W

DSHQDV GHSHQGH GH T� SHOR TXH SRGH VHU GHQRWDGD SRU S�T�� RX VHMD�

S�T�  
OQ�� � ��b T�$T�W� �

OQ W
�

5HVROYHQGR D HTXD|FaDR DQWHULRU HP RUGHP D $T�W�� REWwHP^VH

$T�W�  
WS�T� b �
�b T

�

)DOWD DJRUD GHWHUPLQDU S�T�� 3RU VLPSOLFLGDGH GH QRWD|FaDR LU^VH^wD XWLOL]DU S HP YH] GH

S�T�� DVVLP�

$T�W�  
WS b �
�b T

� ������

&RQVLGHUH^VH XP FRQMXQWR FRP � SRVVLELOLGDGHV HTXLSURYwDYHLV �LVWR wH FDGD XPD FRP SUR�

EDELOLGDGH � ��� TXH wH SDUWLFLRQDGR HP N FRQMXQWRV ��� � � � � �N� FDGD XP GHOHV FRP QL SRVVL�

ELOLGDGHV �
3N

L � QL  ��� FRQIRUPH D pJXUD ������

3DUD FDGD L  �� � � � � N� D SUREDELOLGDGH�� GH RFRUUHU �L wH

SL u 3 ��L�  
QL3N
M � QM

� ������

��6H J XQGR D GH pQL|F aD R F OwD VVLF D GH SUR ED ELOLGD GH � D SUR ED ELOLGD GH GH R F R UUH U XP D F R QWH F LPH QWR F R P QwXPH UR

pQLWR GH UH VXOWD GR V SR VVw tY H LV w H D UD ] aD R H QWUH R ? QwXPH UR GH F D VR V ID Y R UwD Y H LV D R D F R QWH F LPH QWR H R QwXPH UR WR WD O

GH F D VR V SR VVw tY H LV� VXSR QGR WR GR V R V F D VR V LJ XD OPH QWH SR VVw tY H LV��

��



)LJXUD ���� 'LYLVaDR GH XP FRQMXQWR FRP � HOHPHQWRV HP N FRQMXQWRV� ��� � � � � �N�

FDGD XP FRP QL HOHPHQWRV �
3N

L � QL  ���

'D JHQHUDOL]D|FaDR GD FRQGL|FaDR ,9 �YHU VXEVHF|FaDR T^D[LRPD GH JUXSR� UHVXOWD TXH

6T

�
�

3N
L � QL

� � � � �
�

3N
L � QL

�

_ ^] `
: DU JXPH QW RV

 6T�S�� � � � SN� �
N;

L �

�SL�
T 6T

�
� 

3N
M � QM

SL
� � � � �

� 
3N

M � QM

SL

�

_ ^] `
: DU JXPH QW RV

H WHQGR HP FRQVLGHUD|FaDR D HTXD|FaDR ������ REWwHP^VH

6T

�
�

3N
L � QL

� � � � �
�

3N
L � QL

�
 6T�S�� � � � SN� �

N;

L �

�SL�
T 6T

v
�

QL
� � � � �

�

QL

w
� ������

1D IXQ|FaDR ������� D YDULwDYHO W UHSUHVHQWD D H[LVWAHQFLD GH W HVFROKDV GH LJXDO SUREDELOLGDGH�

'DGR TXH

6T

�
�

3N
L � QL

� � � � �
�

3N
L � QL

�
 $T

�
N;

L �

QL

�

H

6T

v
�

QL
� � � � �

�

QL

w
 $T�QL�

HQWaDR SRGH^VH UHHVFUHYHU D HTXD|FaDR ������ SRU

$T

�
N;

L �

QL

�
 6T�S�� � � � � SN� �

N;

L �

�SL�
T $T�QL� �

$SOLFDQGR D LJXDOGDGH ������� REWwHP^VH

t3N
L � QL

uS
b �

�b T
 6T�S�� � � � � SN� �

N;

L �

�SL�
T �QL�

S b �
�b T

��



RX VHMD�

6T�S�� � � � � SN�  
�

�b T

�
#
�

N;

L �

QL

�S

b �b
N;

L �

�SL�
T �QL�

S �
N;

L �

�SL�
T

�
$ � ������

'D HTXD|FaDR ������ WHP^VH

�QL�
S  �SL�

S

�
#

N;

M �

QM

�
$

S

VXEVWLWXLQGR QD HTXD|FaDR ������ REWwHP^VH

6T�S�� � � � � SN�  
�

�b T

�
#
�

N;

L �

QL

�S

b �b
N;

L �

�SL�
T �SL�

S

�
#

N;

M �

QM

�
$
S

�
N;

L �

�SL�
T

�
$

RX VHMD�

6T�S�� � � � � SN�  
�

�b T

�
#
�

N;

L �

QL

�S

b �b
N;

L �

�SL�
T�S

�
N;

L �

QL

�S

�
N;

L �

�SL�
T

�
$ �

3DUD TXH D FRQGL|FaDR , VHMD VDWLVIHLWD� wH QHFHVVwDULR HOLPLQDU D GHSHQGAHQFLD FRP RV QL� 3DUD

WDO WHP GH VH WRPDU S  �b T�

6T�S�� � � � � SN�  
�

�b T

�
%#

�
N;

L  �

QL

��bT

b
N;

L  �

�SL�
T � �bT

�
#

N;

M  �

QM

�
$

�bT

b � �
N;

L  �

�SL�
T

�
&$

 
�

�b T

�
%#

�
N;

L  �

QL

��bT

b
N;

L  �

SL

�
#

N;

M  �

QM

�
$

�bT

b � �
N;

L �

�SL�
T

�
&$

 
�

�b T

�
%#

�
N;

L  �

QL

��bT

b

�
#

N;

M  �

QM

�
$

�bT

b � �
N;

L  �

�SL�
T

�
&$ � SRLV

N;

L  �

SL  �

 
�

�b T

�
b� �

N;

L  �

�SL�
T

�

3RUWDQWR�

6T�S�� � � � � SN�  

�b
N;

L �

STL

T b � ������

RQGH RV SL VaDR WRGRV IUDFLRQwDULRV �FRQVHTXAHQFLD GD UHOD|FaDR �������� 'HYLGR DR D[LRPD GD

FRQWLQXLGDGH� D HTXD|FaDR ������ SHUPDQHFH YwDOLGD SDUD TXDOTXHU GLVWULEXL|FaDR GH SUREDELOLGDGH

�S�� � � � � SQ�� )LFDQGR DVVLP GHPRQVWUDGR TXH D IXQ|FaDR TXH VDWLVID] DV FRQGL|FaRHV ,^,9 wH D

HQWURSLD GH 7VDOOLV�

��



����� &RPHQWwDU LRV

$R FRQVLGHUDU RV D[LRPDV� ,^,9 VHP H[LJLU TXH D IXQ|FaDR 6T VHMD HVWULWDPHQWH FUHVFHQWH QR

FDVR GD HTXLSUREDELOLGDGH� RV D[LRPDV VaDR VXpFLHQWHV SDUD JDUDQWLU TXH D HTXD|FaDR ������ VH

YHULpFD" 6HUwD QHFHVVwDULR DFUHVFHQWDU DOJXPD FRQGL|FaDR VREUH D IXQ|FaDR 6T"

$R QaDR H[LJLU D PRQRWRQLD HVWULWD GD IXQ|FaDR $T �IXQ|FaDR T^HQWURSLD QR FDVR GD HTXLSURED�

ELOLGDGH�� VXUJH R SUREOHPD GD YDOLGDGH GD DSOLFD|FaDR GR ORJDULWPR QDV GHVLJXDOGDGHV �������

TXH SDVVDPRV D GLVFXWLU�

3DUD T � ��

$ LQHTXD|FaDR ������ WHP GH VHU VXEVWLWXLGD SRU

$T�U
P� x $T�W

Q� x $T�U
P���

SHOR TXH�

>� � ��b T�$T�U�@
P x >� � ��b T�$T�W�@

Q x >� � ��b T�$T�U�@
P��

H HVWD GHVLJXDOGDGH SHUPLWH FRQFOXLU�� TXH

� � ��b T�$T�U�  � RX � � ��b T�$T�U� y � � ������

�� 6H ����bT�$T�U�  �� UHVXOWD TXH $T�U�  
b�
�bT � � �SRLV� T � ��� VXUJLQGR R SUREOHPD

GD LPSRVVLELOLGDGH GD DSOLFD|FaDR GR ORJDULWPR VREUH DTXHOD TXDQWLGDGH� &RQWXGR� HVWD

VLWXD|FaDR wH PDWHPDWLFDPHQWH LPSRVVwtYHO� GHYLGR vD HTXD|FaDR ������

�� 1R VHJXQGR FDVR SDWHQWH HP ������ QaDR H[LVWH TXDOTXHU SUREOHPD HP VH DSOLFDU R OR�

JDULWPR� &RQWXGR� VH R DUJXPHQWR GR ORJDULWPR IRU LJXDO vD XQLGDGH� QaDR wH SRVVwtYHO

SURFHGHU vD GLYLVaDR SRU OQ�� � ��b T�$T�U��� SHOR TXH HVWD VLWXD|FaDR WHP WDPEwHP GH VHU

DQDOLVDGD HP SDUWLFXODU� &RPR VH HVWwD D FRQVLGHUDU T � �� HQWaDR

� � ��b T�$T�U�  �� $T�U�  �

$ TXDQWLGDGH $T�U� UHSUHVHQWD D T^HQWURSLD GH XP VLVWHPD FRP U UHVXOWDGRV HTXLSURYwDYHLV�

'DGR TXH U ! �� wH VDELGR TXH HVWH UHVXOWDGR wH pVLFDPHQWH LPSRVVwtYHO� PDV VHUwD PDWHPDWL�

FDPHQWH LPSRVVwtYHO" 2V D[LRPDV ,^,9 SHUPLWHP FRQFOXLU TXH $T�U�  � wH XP DEVXUGR"

&RQVLGHUDPRV TXH QaDR� 8PD IRUPD GH FRQWRUQDU HVWD VLWXD|FaDR VHULD D GH FRQVLGHUDU TXH

D T^HQWURSLD DSHQDV VH DQXOD TXDQGR XP GRV SL LJXDOD D XQLGDGH� RX VHMD

6T�S�� � � � � SQ�  �� �M L � I�� � � � � QJ � SL  �
�� ' H ID F WR � DP x DP�� �P � ,1 � D  � B D y �

��



3DUD T ! ��

$ LQHTXD|FaDR ������ WHP GH VHU VXEVWLWXLGD SRU

$T�U
P� y $T�W

Q� y $T�U
P���

SHOR TXH�

>� � ��b T�$T�U�@
P y >� � ��b T�$T�W�@

Q y >� � ��b T�$T�U�@
P��

H HVWD GHVLJXDOGDGH SHUPLWH FRQFOXLU�� TXH

� x � � ��b T�$T�U� x � �

�� 6H � � �� b T�$T�U�  �� QaDR H[LVWH TXDOTXHU SUREOHPD QD DSOLFD|FaDR GR ORJDULWPR�

&RQWXGR� VH R DUJXPHQWR GR ORJDULWPR IRU LJXDO vD XQLGDGH� QaDR wH SRVVwtYHO SURFHGHU vD

GLYLVaDR SRU OQ�� � ��b T�$T�U��� 8PD IRUPD GH FRQWRUQDU HVWD VLWXD|FaDR wH� WDO FRPR MwD

LQGLFDGR QR FDVR T � �� FRQVLGHUDU TXH D T^HQWURSLD DSHQDV VH DQXOD TXDQGR XP GRV SL

LJXDOD D XQLGDGH�

�� 6H �� ��b T�$T�U�  �� QaDR VH SRGH DSOLFDU R ORJDULWPR QHVWD TXDQWLGDGH� ( GDGR TXH

$T�U�  
b�
�bT ! � �SRLV� T ! ��� HQWaDR RV D[LRPDV QaDR SHUPLWHP HOLPLQDU HVWH FDVR�

2 TXH GHYHPRV DTXL LPSARU SDUD HOLPLQDU HVWH FDVR" 1aDR VDEHPRV� 1aDR VHUwD vD WRD TXH

R DUWLJR GH 6DQWRV >��@ QaDR FRQWHPSOD R FDVR T ! ��


 
 


$SUHVHQWDGDV HVWDV FRQVLGHUD|FaRHV VXJHUH^VH TXH� SDUD FRQWRUQDU R FDVR SUREOHPwDWLFR

� � ��b T�$T�U�  �

TXDQGR T � �� VH DFUHVFHQWHP QRYRV D[LRPDV DRV LQGLFDGRV HP >��@� UHIRUPXODQGR D D[LRPwDWLFD

DSUHVHQWDGD� 1RPHDGDPHQWH�

L� 3DUD � � SL � �� D IXQ|FaDR 6T wH FRQWwtQXD QRV ISLJ
LL� 1R FDVR GD HTXLSUREDELOLGDGH� LVWR wH SL  � �� 6T wH IXQ|FaDR PRQwRWRQD FUHV�

FHQWH HP ��

LLL� 3DUD GRLV VLVWHPDV LQGHSHQGHQWHV $ H %� QR FRQWH[WR GD WHRULD GDV SUREDEL�

OLGDGHV� D HQWURSLD GR VLVWHPD FRPSRVWR YHULpFD

6T�$ >%�  6T�$� � 6T�%� � ��b T�6T�$�6T�%�

�� ' H ID F WR � DP y DP�� �P � ,1 � � x D x �

��



LY� 1DV FRQGL|FaRHV UHIHULGDV HP ,9� 6T YHULpFD

6T�S�� � � � � S: �  6T�S/� S0 � � �S/�
T 6T

v
S�
S/

� � � � �
S:/

S/

w
��S0 �

T 6T

v
S:/��

S0
� � � � �

S:
S0

w

Y� 6T�S�� � � � � SQ�  �� �M L � I�� � � � � QJ � SL  �

5HSDUH^VH TXH D FRQGL|FaDR �Y�� QaDR wH PDLV TXH XP FRQFHLWR LQWXLWLYR� VH D HQWURSLD wH QXOD�

HQWaDR XP GRV UHVXOWDGRV SRVVwtYHLV wH FHUWR� SHOR TXH QaDR KwD LQFHUWH]D� 0DV VHUwD DGHTXDGR

DFHLWDU GH ADQLPR OHYH HVWD LGHLD LQWXLWLYD" 1aDR VH ID]HU GHOD XP D[LRPD"

0HVPR DSwRV R DGLWDPHQWR GD FRQGL|FaDR �Y��� wH QHFHVVwDULR WHU HP DWHQ|FaDR TXH RV D[LRPDV

SHUPLWHP GHGX]LU D HTXD|FaDR ����� DSHQDV QR FDVR GH T � �� 3DUD R FDVR T � �� QaDR QRV IRL

SRVVwtYHO FKHJDU vD PHVPD FRQFOXVaDR �WDO FRPR D 6DQWRV HP >��@��

$R FRQVLGHUDU D PRQRWRQLD QR VHQWLGR HVWULWR� IDFLOPHQWH VH FRQFOXL TXH D HQWURSLD GH

7VDOOLV VH DQXOD DSHQDV TXDQGR H[LVWH R UHVXOWDGR FHUWR� $VVLP� WRGRV RV YDORUHV GH T VaDR

FRQWHPSODGRV QD GHPRQVWUD|FaDR GD XQLFLGDGH GD IwRUPXOD ������ WDO FRPR IRL PRVWUDGR QD

VXEVHF|FaDR ��������

7HQGR SRQGHUDGR WRGRV HVWH DVSHFWRV� HPHUJH D YDQWDJHP GH� QR D[LRPD ,,� VH FRQVLGHUDU

D PRQRWRQLD QR VHQWLGR HVWULWR�

8PD YH] TXH R WUDEDOKR GH 6DQWRV JHQHUDOL]D D LGHLD GH 6KDQQRQ VREUH XPD D[LRPwDWLFD TXH

GHpQH D HQWURSLD� H HVWH QaDR FRQVLGHURX D PRQRWRQLD QR VHQWLGR HVWULWR� SXGHUwD SDUHFHU TXH D

JHQHUDOL]D|FaDR VH WRUQD DUWLpFLDO� &RQWXGR� WDO QaDR wH R FDVR� 5HOHPEUH^VH TXH QR FDSwtWXOR � VH

IH] SUHFLVDPHQWH XPD REVHUYD|FaDR VREUH D QHFHVVLGDGH GH FRQVLGHUDU D PRQRWRQLD QR VHQWLGR

HVWULWR� GHYLGR vD SDVVDJHP GD HTXD|FaDR ������ SDUD D HTXD|FaDR �������

��



&RQFOXVaDR

2 FRQFHLWR GH HQWURSLD WHP DV VXDV RULJHQV QR FRQWH[WR GD 7HUPRGLQADPLFD� PDLV WDUGH SDVVD

SHOD 0HFADQLFD (VWDWwtVWLFD H 0HFADQLFD 4XADQWLFD� w( DWUDYwHV GH 6KDQQRQ TXH HVWH FRQFHLWR

VH H[SDQGH D XP GRPwtQLR EDVWDQWH GLVWLQWR GRV TXH DWwH Dwt R HQYROYHUDP� QRPHDGDPHQWH D

7HRULD GD ,QIRUPD|FaDR� 8P GRV FDPSRV PDLV UHFHQWHV RQGH D HQWURSLD GHVHPSHQKD XP SDSHO

IXQGDPHQWDO wH D 0HFADQLFD (VWDWwtVWLFD 1aDR ([WHQVLYD�

$R ORQJR GHVWH WUDEDOKR DERUGRX^VH D HQWURSLD GR SRQWR GH YLVWD PDWHPwDWLFR� GDQGR

HVSHFLDO DWHQ|FaDR vD GHpQL|FaDR GH 6KDQQRQ� GH 5wHQ\L H GH 7VDOOLV� 2XWURV FRQFHLWRV H GHpQL|FaRHV

IRUDP DTXL HVWXGDGRV� WDLV FRPR R JDQKR GH LQIRUPD|FaDR GH .XOOEDFN^/HLEOHU� D IXQ|FaDR T^

H[SRQHQFLDO H D IXQ|FaDR T^ORJDULWPR�

2 REMHFWLYR GHVWH WUDEDOKR QXQFD IRL R GH DQDOLVDU DTXHODV WUAHV HQWURSLDV GR SRQWR GH YLVWD

GD 7HRULD GD ,QIRUPD|FaDR RX GD 0HFADQLFD (VWDWwtVWLFD� FRQIRUPH R FDVR� PDV VLP R GH SURFHGHU

D XPD DERUGDJHP PDWHPwDWLFD� $VVLP� DSwRV XPD EUHYH FRQWH[WXDOL]D|FaDR GDV LGHLDV TXH GaDR

RULJHP D FDGD XPD GDV IwRUPXODV GH HQWURSLD� IRUDP DQDOLVDGDV H GLVFXWLGDV DV GHPRQVWUD|FaRHV

GH DOJXPDV GDV SURSULHGDGHV TXH HVWDV YHULpFDP� (VWH HVWXGR LQFLGLX HVVHQFLDOPHQWH VREUH D

DGLWLYLGDGH� FRQFDYLGDGH H H[LVWAHQFLD GH H[WUHPRV�

w( XVXDO TXH D HQWURSLD WRWDO GH GRLV VLVWHPDV FRLQFLGD FRP D VRPD GDV HQWURSLDV LQGLYLGXDLV�

1R HQWDQWR� H[LVWHP IHQwRPHQRV HP TXH D HQWURSLD WRWDO QaDR VH UHVXPH D XPD VLPSOHV VRPD

GDV SDUWHV� RX VHMD� D HQWURSLD GR VLVWHPD wH QaDR DGLWLYD� ,VWR RFRUUH TXDQGR XP GRV VLVWHPDV

LQWHUIHUH VXEVWDQFLDOPHQWH FRP R RXWUR� (VWD FDUDFWHUwtVWLFD HVWwD SDWHQWH QD HQWURSLD GH

7VDOOLV� TXH wH QaDR DGLWLYD �TXDQGR T � ��� $ HQWURSLD GH 6KDQQRQ H D GH 5wHQ\L VaDR IRUPDV
DGLWLYDV�

5HODWLYDPHQWH vD FRQFDYLGDGH DYHULJXRX^VH TXH D HQWURSLD GH 7VDOOLV WHP XPD FRQFDYLGDGH

EHP GHpQLGD SDUD WRGRV RV YDORUHV GH T� wH FARQFDYD TXDQGR T ! � �HVWDQGR DTXL LQFOXLGR R FDVR

GD HQWURSLD GH 6KDQQRQ� H FRQYH[D TXDQGR T � �� &RP D HQWURSLD GH 5wHQ\L QaDR DFRQWHFH

R PHVPR� H[LVWHP YDORUHV GH o SDUD RV TXDLV D IXQ|FaDR QHP wH FARQFDYD QHP FRQYH[D� 6REUH

D H[LVWAHQFLD GH H[WUHPRV FRQFOXLX^VH TXH DV WUAHV IRUPDV GH HQWURSLD DWLQJHP XP H[WUHPR QR

FDVR GH HTXLSUREDELOLGDGH� PDV HVWH QHP VHPSUH WUDGX] R PwD[LPR GH HQWURSLD� 3DUD o ! ��

QD HQWURSLD GH 5wHQ\L� H SDUD T ! �� QD HQWURSLD GH 7VDOOLV� HVVH H[WUHPR wH XP PwD[LPR� 1RV

UHVWDQWHV FDVRV wH XP PwtQLPR�

��



&RPR VH SARGH DYHULJXDU� H[LVWHP GLYHUVDV IwRUPXODV TXH WUDGX]HP D HQWURSLD� (VWDV

UHIHUHP^VH D GLIHUHQWHV LQWHUSUHWD|FaRHV� QaDR GHL[DQGR� QR HQWDQWR� GH HQYROYHU XP PHVPR

FRQFHLWR� XPD TXDQWLGDGH HVWDWwtVWLFD DVVRFLDGD vD GLYHUVLGDGH GH RFRUUAHQFLDV SRVVwtYHLV QXP

VLVWHPD�

$ HODERUD|FaDR GHVWH WUDEDOKR SHUPLWLX D DTXLVL|FaDR GH XPD YLVaDR JOREDO GD HYROX|FaDR GR FRQ�

FHLWR GH HQWURSLD� DVVLP FRPR D DQwDOLVH GH DVSHFWRV SDUWLFXODUHV TXH FDUDFWHUL]DP DV YwDULDV

DERUGDJHQV� &RPR IRL UHIHULGR QD LQWURGX|FaDR� R REMHFWLYR SULQFLSDO GHVWD GLVVHUWD|FaDR HUD

R HVWXGR GD HQWURSLD GH 7VDOOLV� FXMD IwRUPXOD WHP VLGR DSOLFDGD QXPD JUDQGH YDULHGDGH GH

SUREOHPDV GH GLYHUVDV wDUHDV� 0XLWRV GRV UHVXOWDGRV REWLGRV VREUH HVWD HQWURSLD IRUDP HQFRQ�

WUDGRV H VLVWHPDWL]DGRV SRU FLHQWLVWDV GH GLYHUVDV wDUHDV� SDUWLFXODUPHQWH IwtVLFRV� $OJXQV GHVWHV

UHVXOWDGRV FDUHFHP� HQWUHWDQWR� GH XPD IXQGDPHQWD|FaDR FRPSOHWD H GH XPD JHQHUDOL]D|FaDR VLV�

WHPwDWLFD� 'R SRQWR GH YLVWD SXUDPHQWH GD 0DWHPwDWLFD H[LVWH DLQGD XP ORQJR FDPLQKR D

SHUFRUUHU�

)XWXUDPHQWH� SUHWHQGH^VH ID]HU XVR GHVWD PHVPD EDVH GH FRQKHFLPHQWRV QR HVWXGR GH XPD

DSOLFD|FaDR GD HQWURSLD GH 7VDOOLV QD $QwDOLVH HP &RPSRQHQWHV ,QGHSHQGHQWHV H QR WUDWDPHQWR

GH DOJXP GRV PXLWRV SUREOHPDV HP DEHUWR QHVWD wDUHD�

��



5HIHU AHQFLDV % LEOLRJU wDpFDV

>�@ 6� $EH� ?$[LRPV DQG XQLTXHQHVV WKHRUHP IRU 7VDOOLV HQWURS\�� 3K\VLFV /HWWHUV $� YRO�����

SS���^��� �����

>�@ $� %� $QMR� -� 0� 0DUWLQV H $� +� 7DYDUHV� ?(QWURSLD ^ 'H &ODXVLXV D -D\QHV�� &DGHUQRV

GH 0DWHPwDWLFD GR 'HSDUWDPHQWR GH 0DWHPwDWLFD GD 8QLYHUVLGDGH GH $YHLUR� &0���'^���

$YHLUR� �����

>�@ 5� $VK� ,QIRUPDWLRQ 7KHRU\� ,QWHUVFLHQFH 3XEOLVKHUV� 1HZ <RUN� �����

>�@ $� %� $QMR� ?7AHPSHUD &RQWURODGD SHOD (QWURSLD ^ XPD FDUDFWHUL]D|FaDR IRUPDO�� 7HVH GH

'RXWRUDPHQWR� 'HSDUWDPHQWR GH 0DWHPwDWLFD GD 8QLYHUVLGDGH GH $YHLUR� �����

>�@ (� %RUJHV� ?2Q D T^JHQHUDOL]DWLRQ RI FLUFXODU DQG K\SHUEROLF IXQFWLRQV�� -� 3K\V� $�

YRO���� SS�����^����� �����

>�@ (� %RUJHV� ?,UUHYHUVLELOLGDGH� 'HVRUGHP H ,QFHUWH]D� 7UAHV 9LVaRHV GD *HQHUDOL]D|FaDR GR

&RQFHLWR GH (QWURSLD�� 5HYLVWD %UDVLOHLUD GH (QVLQR GH )wtVLFD� YRO���� Q��� SS���������

�����

>�@ /� %RUODQG� $� 3ODVWLQR H &� 7VDOOLV� ?,QIRUPDWLRQ JDLQ ZLWKLQ QRQH[WHQVLYH WKHUPRVWDWLV�

WLFV�� -RXUQDO RI 0DWKHPDWLFDO 3K\VLFV� YRO���� Q���� SS�����^����� �����

>�@ 5� %RZOH\� ,QWURGXFWRU\ 6WDWLVWLFDO 0HFKDQLFV� &ODUHQGRQ 3UHVV� 2[IRUG� ���� ��QG HG���

>�@ (� 0� &XUDGR H &� 7VDOOLV� ?*HQHUDOL]HG VWDWLVWLFDO PHFKDQLVFV� FRQQHFWLRQ ZLWK WKHUPR�

G\QDPLFV�� -RXUQDO RI 3K\VLFV $� YRO���� Q��� SS�/��^/��� �����

>��@ -� 'LRQwtVLR� ?$ GHpQL|FaDR GH HQWURSLD HP FwDOFXOR GH SUREDELOLGDGHV�� *D]HWD GH

0DWHPwDWLFD� $QR ;;� YRO���^��� SS��^�� �����

>��@ (� )HUPL� 7HUPRGLQADPLFD� /LYUDULD $OPHGLQD� &RLPEUD� �����

>��@ 5� *UDKDP� ?&RQVWDQWLQR 7VDOOLV ^ 'HVFULELQJ D 1HZ (QWURS\�� 6DQWD )H ,QVWLWXWH %XO�

OHWLQ� 9RO���� Q��� �����

��



>��@ 5� *UD\� (QWURS\ DQG ,QIRUPDWLRQ 7KHRU\� 6SULQJHU 9HUODJ� 1HZ <RUN� �����

>��@ $� +\YDULQHP� -� .DUKX�QHP H (� 2MD� ,QGHSHQGHQW &RPSRQHQW $QDO\VLV� -RKQ :LOH\

DQG 6RQV� 1HZ <RUN� �����

>��@ $� .KLQFKLQ� 0DWKHPDWLFDO )RXQGDWLRQV RI ,QIRUPDWLRQ 7KHRU\� 'RYHU� 1HZ <RUN� �����

>��@ 6� .XOOEDFN� ,QIRUPDWLRQ 7KHRU\ DQG 6WDWLVWLFV� 'RYHU� 1HZ <RUN� ����� �UHLPSRUHVVaDR

GD HGL|FaDR GH �����

>��@ .� 0HQGHOVRKQ� (P GHPDQGD GR ]HUR DEVROXWR� (GLWRULDO ,QRYD� 3RUWR� �����

>��@ $� 5wHQ\L� ?,QWURGXWLRQ WR LQIRUPDWLRQ WKHRU\�� SS����^���� LQ 5wHQ\L� 3UREDELOLW\ 7KH�

RU\� 1RUWK^+ROODQG 3XEOLVKLQJ &RPSDQ\� $PHVWHUGDP� �����

>��@ 5� 6DQWRV� ?*HQHUDOL]DWLRQ RI 6KDQQRQ
V WKHRUHP IRU 7VDOOLV HQWURS\�� -RXUQDO 0DWK�

3K\V�� YRO���� SS�����^����� �����

>��@ &� 6KDQQRQ H :� :HDYHU� 7KH 0DWKHPDWLFDO 7KHRU\ RI &RPPXQLFDWLRQ� 8QLYHUVLW\

,OOLQRLV 3UHVV� 8UEDQD� SS���^�� H ���^���� ����� �SULPHLUD HGL|FaDR HP �����

>��@ &� 7VDOOLV� ?3RVVLEOH *HQHUDOL]DWLRQ RI %ROW]PDQQ�*LEEV 6WDWLVWLFV�� -RXUQDO RI 6WDWLVWL�

FDO 3K\VLFV� YRO���� SS����^���� �����

>��@ &� 7VDOOLV� ?*HQHUDOL]HG HQWURS\^EDVHG FULWHULRQ IRU FRQVLVWHQW WHVWLQJ�� 3K\VLFDO 5HYLHZ

(� YRO���� Q��� SS�����^����� �����

>��@ &� 7VDOOLV� ?1RQH[WHQVLYH 6WDWLVWLFDO 0HFKDQLFV DQG 7KHUPRG\QDPLFV�� SS��^��� LQ $EH

H 2NDPRWR �HG��� 1RQH[WHQVLYH 6WDWLVWLFDO 0HFKDQLFV DQG ,WV $SSOLFDWLRQV� 6SULQJHU�

%HUOLP� �����

>��@ &� 7VDOOLV� ?(QWURSLF QRQH[WHQVLYLW\� D SRVVLEOH PHDVXUH RI FRPSOH[LW\�� &KDRV� 6ROX�

WLRQV DQG )UDFWDOV� Q���� SS��������� �����

>��@ 1� :LHQHU� &LEHUQHWLFV � RU DFRQWURO DQG FRPPXQLFDWLRQ LQ WKH DQLPDO DQG WKH PDFKLQH�

-RKQ :LOH\� 1HZ <RUN� �����

>��@ $� <DJORP H ,� <DJORP� ?(QWURS\ DQG ,QIRUPDWLRQ�� SS���^���� LQ 3UREDELOLW\ DQG ,Q�

IRUPDWLRQ� '� 5HLGHO 3XEOLVKLQJ &RPSDQ\� 'RGUHFKW� �����

2XWU DV 5HIHU AHQFLDV�

>��@ 7� $ULPLWVX H 3� -L]ED� ?7KH ZRUOG DFRUGLQJ WR 5wHQ\L� 7KHUPRG\QDPLFV RI PXOWLIUDFWDO

V\VWHPV� ������� FRQG^PDW��������

KWWS���DU[LY�RUJ�36 FDFKH�FRQG�PDW�SGI��������������SGI� YLVLWDGR HP )HYHUHLUR GH

�����

��



>��@ '� )ODPP� ?+LVWRU\ DQG RXWORRN RI VWDWLVWLFDO SK\VLFV� �����"�� SK\VLFV�������� Y�

KWWS���DU[LY�RUJ�36 FDFKH�SK\VLFV�SGI�������������� YLVLWDGR HP 'H]HPEUR GH �����

>��@ '� )ODPP� ?/XGZLJ %ROW]PDQQ � $ 3LRQHHU RI 0RGHUQ 3K\VLFV� �����"��

SK\VLFV�������� Y�

KWWS���DU[LY�RUJ�36 FDFKH�SK\VLFV�SGI��������������SGI� YLVLWDGR HP -DQHLUR GH �����

>��@ (� -D\QHV� ����� ^ �� 3UREDELOLW\ 7KHRU\� WKH ORJLF RI 6FLHQFH� HP IRUPDWR HOHFWUwRQLFR

QR HQGHUH|FR

KWWS���RPHJD�DOEDQ\�HGX������-D\QHV%RRN�KWPO� YLVLWDGR HP 'H]HPEUR GH �����

>��@ ,� 7DQHMD� �����^ �� *HQHUDOL]HG ,QIRUPDWLRQ 0HDVXUHV DQG WKHLU $SSOLFDWLRQV� HP IRU�

PDWR HOHFWUwRQLFR QR HQGHUH|FR

KWWS���MXUHUH�PWP�XIVF�EU� WDQHMD�ERRN�ERRN�KWPO� YLVLWDGR HP )HYHUHLUR GH �����

>��@ 7RXFKHWWH� ?:KHQ LV D TXDQWLW\ DGGLWLYH� DQG ZKHQ LV H[WHQVLYH"� ������� FRQG^

PDW��������

KWWS���DU[LY�RUJ�36 FDFKH�FRQG�PDW�SGI��������������SGI� YLVLWDGR HP 'H]HPEUR GH

�����

>��@ ?$ %ULHI +LVWRU\ RI (QWURS\�

KWWS���ZZZ�JHRFLWLHV�FRP�FKHPIRUXP�HQWURS\KLVWRU\�KWP� YLVLWDGR HP 'H]HPEUR GH

�����

>��@ ?$V DWULEXOD|FaRHV GH /XGZLQJ %ROW]PDQQ�� 3wDJLQD GR 'HSDUWDPHQWR GH )wtVLFD GD 8QL�

YHUVLGDGH GR &HDUwD� %UDVLO�

KWWS���ZZZ�pVLFD�XIF�EU�WLQWLP��KWP� YLVLWDGR HP 'H]HPEUR GH �����

>��@ ?)wtVLFR EUDVLOHLUR wH FRWDGR SDUD 1REHO�� HQWUHYLVWD D &RQVWDQWLQR 7VDOOLV SHOR MRUQDO

*ORER GH ����������

KWWS���ZZZ�PFW�JRY�EU�VREUH�QDPLGLD�&7QDPLGLD��� ���KWP� YLVLWDGR HP -DQHLUR GH

�����

>��@ ?8PD QRYD HQWURSLD�� 5HYLVWD GR &%3) �&HQWUR %UDVLOHLUR GH 3HVTXLVDV )wtVLFDV�� 6HWHP�

EUR GH ����� SS���^���

KWWS���ZZZ�FESI�EU�5HYLVWD&%3)�SGI�)LV(VWDWLVW�SGI� YLVLWDGR HP -DQHLUR GH �����

>��@ $ 'LFWLRQDU\ RI 6FLHQWLVWV� 2[IRUG 5HIHUHQFH 2QOLQH� 2[IRUG 8QLYHUVLW\ 3UHVV� ����

KWWS���R[IRUGUHIHUHQFH�FRP� YLVLWDGR HP 'H]HPEUR GH �����

>��@ ZZZ�QREHO�VH�SK\VLFV�ODXUHDWHV������SODQFN^ELR�KWPO� YLVLWDGR HP -DQHLUR GH �����

��
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