
$�(/$67,&,'$'(�5(1'$�'26�*$6726�3Ô%/,&26�(0�
('8&$d®2�12�%5$6,/��

&OHLGH )iWLPD 0RUHWWR
�

6,1236(

(VWH HVWXGR WHYH FRPR REWLGR LQYHVWLJDU D UHODomR TXH VH HVWDEHOHFH HQWUH *DVWRV 3~EOLFRV

QD )XQomR (GXFDomR H &XOWXUD H 5HQGD �3,%�� QR SHUtRGR HQWUH ���� D ����� DWUDYpV GR

FRQFHLWR GD HODVWLFLGDGH�UHQGD� 8WLOL]RX�VH� SDUD WDQWR� XPD HVWLPDWLYD HFRQRPpWULFD TXH

WHYH FRPR EDVH XPD PHWRGRORJLD TXH SDUWH GD HVSHFLILFDomR GH XP PRGHOR PDLV JHUDO SDUD

XP PDLV HVSHFtILFR �WKH JHQHUDO WR VSHFLILF PHWKRORJ\�� (VWLPRX�VH D IXQomR GH PRGR D

FRQILUPDU D �OHL� GH :DJQHU� D TXDO FRQVLGHUDYD VHU R EHP HGXFDomR XP EHP VXSHULRU� 2

UHVXOWDGR HQFRQWUDGR DSRQWD TXH RV *DVWRV 3~EOLFRV QD )XQomR (GXFDomR H &XOWXUD QR

%UDVLO� QR SHUtRGR FRQVLGHUDGR� VmR HOiVWLFRV� SRVWR TXH YDULDUDP PDLV GR TXH

SURSRUFLRQDOPHQWH j YDULDomR GD 5HQGD� DSHVDU GD UHDOLGDGH GR VLVWHPD VXJHULU R FRQWUiULR�

3DODYUDV�FKDYH� HFRQRPLD GR VHWRU S~EOLFR� HGXFDomR� PpWRGRV TXDQWLWDWLYRV�

��,1752'8d®2�

$ HGXFDomR p� VHP G~YLGD� XP HOHPHQWR HVVHQFLDO SDUD D HYROXomR H R

GHVHQYROYLPHQWR GD VRFLHGDGH� $OpP GH VHU LPSUHVFLQGtYHO SDUD D IRUPDomR UDFLRQDO

GR LQGLYtGXR� UHSHUFXWH QmR Vy QRV VLVWHPDV SURGXWLYR H HFRQ{PLFR� PDV WDPEpP QR

VLVWHPD SROtWLFR�GHPRFUiWLFR�

$QDOLVDQGR�VH R SURFHVVR GH LQVWUXomR RX HQVLQR� REVHUYD�VH TXH R PHVPR

HQYROYH WDQWR R VLVWHPD SULYDGR FRPR R VLVWHPD S~EOLFR� 2 (VWDGR DWp SRGHULD GHL[DU

DR PHUFDGR D LQFXPErQFLD GH VXD SURYLVmR� HQWUHWDQWR� GHYLGR j LPSRUWkQFLD TXH OKH

p DWULEXtGD H jV IDOKDV GH PHUFDGR LQHUHQWHV j SUySULD VLWXDomR HFRQ{PLFD GH FDGD

                                                 
�
$UWLJR EDVHDGR QRV FDStWXORV � H � GD GLVVHUWDomR GH PHVWUDGR GH PHVPR WtWXOR GHIHQGLGD SHOD DXWRUD HP

DJRVWR GH �����
�

(FRQRPLVWD SHOD 8QLYHUVLGDGH GH 3DVVR )XQGR� 0HVWUH HP (FRQRPLD 3XUD SHOR ,(3(�8)5*6� 3URI� GD

)DFXOGDGH GH (FR� H $GP� 83)� 3HVTXLVDGRUHV GR %DQFR GH 'DGRV GD )($�83)

7(25,$ ( (9,'È1&,$ (&21Ñ0,&$ $12 � 1� � -8/+2� ���� 3� ����
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SDtV� HVVH DVVXPH R PpULWR GD TXHVWmR� 3RU LVVR� D HGXFDomR HQTXDGUD�VH QD

FODVVLILFDomR GH EHP VHPL�S~EOLFR RX PHULWyULR��

6RE WDLV FLUFXQVWkQFLDV H DVVXPLQGR D UHOHYkQFLD GD SDUWLFLSDomR GR (VWDGR QD

SURYLVmR GD HGXFDomR QR %UDVLO� R SUHVHQWH DUWLJR DSUHVHQWD XP FDPLQKR WHyULFR SDUD

GHWHUPLQDU D UHODomR HQWUH R JDVWR S~EOLFR HP HGXFDomR H D UHQGD QR SHUtRGR TXH YDL

GH ���� D ����� &RPR FRPSOHPHQWDomR j DQiOLVH GRV UHVXOWDGRV� LQYHVWLJD� DLQGD� D

PHVPD UHODomR SDUD R JDVWR S~EOLFR WRWDO�

&RPR SRQWR GH SDUWLGD� D SULPHLUD SHUJXQWD TXH VH IH] IRL� R TXH DFRQWHFH FRP

R JDVWR S~EOLFR HP HGXFDomR GH DFRUGR FRP D VLWXDomR HFRQ{PLFD EUDVLOHLUD" 4XDQGR

D HFRQRPLD GR SDtV FUHVFH� GHVSHQGH R *RYHUQR PDLV HP HGXFDomR" (LV D SULQFLSDO

TXHVWmR D VHU LQYHVWLJDGD� 6RE WDLV FLUFXQVWkQFLDV� SRGHU�VH�i WHU XP LGpLD DFHUFD GRV

GLVFXUVRV TXH� �D SULRUL�� MXOJDP DV SULRULGDGHV GRV JDVWRV GR JRYHUQR�

8PD YH] GHWHUPLQDGD D UHODomR GH LQWHUHVVH H HVFROKLGDV DV YDULiYHLV D VHUHP

XWLOL]DGDV� FRQVLGHUDQGR�VH DV OLPLWDo}HV HQYROYLGDV� DSOLFRX�VH XP PpWRGR

TXDQWLWDWLYR DWUDYpV GD PRGHODJHP HFRQRPpWULFD� 2EVHUYD�VH� QHVWH VHQWLGR� TXH�

GDGD j FRPSOH[LGDGH� RV GLYHUVRV IDWRUHV LQWUtQVHFRV HQYROYLGRV VmR WRPDGRV FRPR

GDGRV H R LQWHUHVVH UHFDL VREUH R FRPSRUWDPHQWR HVWDEHOHFLGR HQWUH DTXHODV GXDV

YDULiYHLV VRPHQWH�

'HVWH PRGR� R SUHVHQWH DUWLJR� QD YHUGDGH� WHP XPD GXSOD ILQDOLGDGH� SRLV�

DOpP GH SURFXUDU GHWHUPLQDU XPD UHODomR YLiYHO HQWUH R JDVWR S~EOLFR HP HGXFDomR H

D UHQGD� SUHWHQGH GHPRQVWUDU XP FDPLQKR SDUD D VLPXODomR GDV YDULiYHLV TXH VHMD

FRQGL]HQWH H DSOLFiYHO QD LQYHVWLJDomR GH TXDLVTXHU RXWUDV UHODo}HV�

1DV VHo}HV D VHJXLU� HVWmR GLVSRVWRV RV SDVVRV XWLOL]DGRV� SDUWLQGR�VH GH XPD

UHYLVmR ELEOLRJUiILFD GRV SULQFLSDLV HVWXGRV HPStULFRV DFHUFD GR GLPHQVLRQDPHQWR GR

VHWRU S~EOLFR� VHJXLGD SHOR PRGHOR� SHOD DSOLFDomR HPStULFD SURSULDPHQWH GLWD H SHOD

DQiOLVH GRV UHVXOWDGRV� 3RU ILP� DSUHVHQWDP�VH DV FRQVLGHUDo}HV ILQDLV� GHVWDFDQGR�VH

D YDOLGDGH GR HVWXGR� DVVLP FRPR DV SULQFLSDLV LGpLDV GLVFXWLGDV�

�

                                                 
�
3DUD VHU XP EHP S~EOLFR SXUR� R EHP GHYH HQTXDGUDU�VH QD VHJXLQWH FRQGLomR EiVLFD� QmR VHU SRVVtYHO QHP

GHVHMiYHO UDFLRQDU VHX XVR� Mi TXH QmR VH SRGH H[FOXLU R LQGLYtGXR GH VHXV EHQHItFLRV� H R FRQVXPR LQGLYLGXDO

QmR GLPLQXL R PRQWDQWH GLVSRQtYHO SDUD TXH RXWURV FRQVXPDP� $VVLP� R FXVWR PDUJLQDO GD RIHUWD GR EHP p

LJXDO D ]HUR� 3RU RXWUR ODGR� XP EHP VHPL�S~EOLFR DSUHVHQWD XP FXVWR PDUJLQDO SUy[LPR GH ]HUR� SRGHQGR VHU

WD[DGR H� SRUWDQWR� IRUQHFLGR SHOR VHWRU SULYDGR� &RQWXGR� D FREUDQoD SHOR XVR WHQGHUi j VXEXWLOL]DomR GR

PHVPR�
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��2�',0(16,21$0(172�'2�6(725�3Ô%/,&2��80$�5(9,6®2�
%,%/,2*5É),&$�

1R TXH GL] UHVSHLWR j SDUWLFLSDomR GR (VWDGR QD HFRQRPLD� SRGHP VHU

LGHQWLILFDGDV GXDV PDQHLUDV WtSLFDV GH DQiOLVH� DV VHWRULDLV H DV JOREDLV�

$V DQiOLVHV VHWRULDLV LQYHVWLJDP TXDLV DV YDULiYHLV TXH SRGHP HVWDU LQIOXHQFLDQGR

VLJQLILFDWLYDPHQWH RV JDVWRV HP EHQV H VHUYLoRV� RX VHMD� R IDWRU FDXVDO GD UHODomR�

1HVWDV� HQTXDGUDP�VH RV HVWXGRV FOiVVLFRV GH )5('(5,&. 35<25 �$SXG 6,/9$

����� S���� H -2(5*(1 /27= �$SXG 6,/9$ ����� S����� RV TXDLV FRQFOXHP TXH D

OLPLWDomR GD UHFHLWD p R SULQFLSDO HPSHFLOKR SDUD D H[SDQVmR GDV GHVSHVDV� GH PRGR

TXH D YDULiYHO GHSHQGHQWH� JDVWRV GR JRYHUQR� QmR UHSUHVHQWD D GHPDQGD GH IDWR�

PDV D RIHUWD�

$V DQiOLVHV JOREDLV� SRU VXD YH]� SURFXUDP GHWHUPLQDU� HP WHUPRV JHUDLV� FRPR

VH FRPSRUWDP WDLV JDVWRV H SRGHP VHU REVHUYDGDV QRV HVWXGRV GH GLIHUHQWHV DXWRUHV�

(QWUHWDQWR� PHUHFH GHVWDTXH� GHYLGR j VXD UHSHUFXVVmR� R HVWXGR GH $GROSK :DJQHU�

IRL SLRQHLUR DR SURFXUDU GHPRQVWUDU� HPSLULFDPHQWH� D FUHVFHQWH LPSRUWkQFLD GD

DWLYLGDGH H GDV GHVSHVDV JRYHUQDPHQWDLV� R TXH UHYHOD VXD LQIOXrQFLD HP IRUPXODo}HV

WHyULFDV SRVWHULRUHV�

(OH FRQFOXLX TXH RV JDVWRV GR JRYHUQR� HP TXDOTXHU VRFLHGDGH� FUHVFHULDP D

XPD WD[D VXSHULRU j WD[D GH FUHVFLPHQWR GR SURGXWR� ,VWR VH GHYLD� VHJXQGR R DXWRU�

D WUrV PRWLYRV SULQFLSDLV� TXDLV VHMDP� DV SUySULDV QHFHVVLGDGHV QDWXUDLV FRQGL]HQWHV

FRP R IXQFLRQDPHQWR GRV PHUFDGRV� D SUHVVmR GHVHQFDGHDGD SHOD LQGXVWULDOL]DomR H

XUEDQL]DomR VREUH D GHPDQGD GH VHUYLoRV GH QDWXUH]D VRFLDO H D WHQWDWLYD GH FRUUHomR

GH GHVHTXLOtEULRV SRU SDUWH GR *RYHUQR� GH IRUPD GLUHWD RX LQGLUHWD� QR SURFHVVR

SURGXWLYR�

2 DXWRU DFUHGLWDYD TXH VXD DUJXPHQWDomR YDOLGDYD�VH LQGHSHQGHQWHPHQWH GD

QDWXUH]D SROtWLFD H VRFLDO FRQVLGHUDGD� 6HQGR DVVLP� D WD[D GH FUHVFLPHQWR PDLV

HOHYDGD GR JDVWR S~EOLFR VHULD LQHUHQWH j SUySULD QDWXUH]D GD HFRQRPLD S~EOLFD� $

DERUGDJHP GH :DJQHU� GH PRGR SRVLWLYR� LQLFLD GRV IDWRV H WHQWD H[SOLFi�ORV�

3RVWHULRUPHQWH� WUDQVIHUH D DWHQomR SDUD DV LQIOXrQFLDV SHUPDQHQWHV VREUH R JDVWR

S~EOLFR H R HIHLWR GD FUHVFHQWH FRPSOH[LGDGH GD YLGD HFRQ{PLFD VREUH DV IXQo}HV

DVVXPLGDV SHOR *RYHUQR�

                                                 
�
2 HVWXGR GH :DJQHU IRL VHQGR DSUHVHQWDGR� DR ORQJR GH �� DQRV� GHVGH ����� HP GLYHUVDV SXEOLFDo}HV� $V

SDUWHV PDLV UHOHYDQWHV HVWmR VLQWHWL]DGDV HP 086*5$9( 	 3($&2&. ������ S������ &RPR VH EDVHLD HP

REVHUYDo}HV HPStULFDV VRPHQWH� QmR UHSUHVHQWD XPD OHL GH IDWR�
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$V SULQFLSDLV FUtWLFDV j �OHL�� GH :DJQHU UHIHUHP�VH DR IDWR GH HOH QmR WHU OHYDGR

HP FRQVLGHUDomR RV SRVVtYHLV HIHLWRV GDV JXHUUDV QDV GHVSHVDV S~EOLFDV RX SRU Wr�OD

IRUPXODGR FRP EDVH HP VXDV SUySULDV KLSyWHVHV QRUPDWLYDV VREUH D QDWXUH]D GR

(VWDGR H VXDV DWLYLGDGHV� 2V DXWRUHV 3($&2&. H :,6(0$1 ������ FRQVLGHUDUDP D

DERUGDJHP GH :DJQHU FRPR D PDLV SURGXWLYD DWp HQWmR HODERUDGD� FRQWXGR QmR D

DFHLWDUDP FRPSOHWDPHQWH� 6HJXQGR HVVHV� RV DUJXPHQWRV GHVWH VRIUHP GH GRLV VpULRV

GHIHLWRV� SULPHLUR� HOH DGRWD XPD WHRULD RUJkQLFD GH (VWDGR TXH HOHV QmR FRQVLGHUDP

VHU VXSHULRU D RXWUDV H[SOLFDo}HV GR FDUiWHU GR (VWDGR� VHJXQGR� R LQWHUHVVH GH

:DJQHU VLWXD�VH QD WHQGrQFLD VHFXODU GRV JDVWRV S~EOLFRV� PDV H[LVWHP RXWURV

DVSHFWRV QD FRQVLGHUDomR GR GHVHPSHQKR GRV JDVWRV GR JRYHUQR� WDLV FRPR� R

PRGHOR GH WHPSR GR FUHVFLPHQWR GR JDVWR� TXH SDUHFH LJXDOPHQWH VLJQLILFDQWH� 2V

DXWRUHV UHFRQKHFHP D H[LVWrQFLD GH LQIOXrQFLDV TXH GLUHFLRQDUDP D DWHQomR GH

:DJQHU� PDV QmR DV FRQVLGHUDP FRPR MXVWLILFDWLYD LQHYLWiYHO SDUD R FUHVFLPHQWR

VXSHULRU GRV JDVWRV S~EOLFRV HP UHODomR DR 3,% HP WRGDV DV VRFLHGDGHV H HP WRGRV RV

WHPSRV��

                                                 
�
�%,5'� ����� S�������� 5,&+$5' %,5' FRQVLGHUD DOJXQV DVSHFWRV LPSRUWDQWHV QR HVWXGR GH :DJQHU�

6HJXQGR HOH� DV LGpLDV GH :DJQHU IRUDP GHVHQYROYLGDV QD VHJXQGD PHWDGH GR VpFXOR ;,;� UHIHULQGR�VH D OHL�

H[SOLFLWDPHQWH� D SDtVHV RQGH R QtYHO GH UHQGD FUHVFLD FRPR UHVXOWDGR GH XP SURFHVVR GH LQGXVWULDOL]DomR�

'HVWDFD TXH D H[SRVLomR GH :DJQHU HVWDYD EDVHDGD� QD YHUGDGH� HP VXDV SUySULDV FRQFHSo}HV VREUH D

QDWXUH]D GR (VWDGR H DV DWLYLGDGHV HVWDWDLV �YLVmR GH (VWDGR 2UJkQLFR�� R TXH IUDJLOL]D VXD DQiOLVH IUHQWH D

FRQVLGHUDo}HV FUtWLFDV� 6XJHUH� DLQGD� TXH :DJQHU GHL[RX GH FRQVLGHUDU SRVVtYHLV HIHLWRV GDV JXHUUDV QDV

GHVSHVDV S~EOLFDV SRUTXH� FHUWDPHQWH� HVSHUDYD TXH HODV IRVVHP PXLWR PHQRUHV H HP PHQRU GXUDomR� QR

VpFXOR ;;� GR TXH DV REVHUYDGDV QR VHX SUySULR VpFXOR� &RQFOXL TXH� DSHVDU GD UHODWLYD IUDTXH]D GD

DUJXPHQWDomR GH :DJQHU� R FUHVFLPHQWR GD DWLYLGDGH HVWDWDO H R VXEVHT�HQWH LQFUHPHQWR QDV GHVSHVDV

S~EOLFDV� FRPR D SHUFHQWDJHP GD 5HQGD 1DFLRQDO� WrP VLGR FRQILUPDGR QR SUHVHQWH VpFXOR HP WRGRV RV

SDtVHV GHVHQYROYLGRV GR PXQGR� 1DV SDODYUDV GH %LUG� QR FRQMXQWR� WDO FRPR DSUHVHQWDGD� D HYLGrQFLD HPStULFD GD

OHL :DJQHU GHYH VHU FRQVLGHUDGD UD]RDYHOPHQWH IDYRUiYHO�
�
'H DFRUGR FRP 3($&2&. 	 :,6(0$1 ������� D DERUGDJHP GH :DJQHU GLIXQGLX�VH PHOKRU QR FRQWLQHQWH

HXURSHX GR TXH QD *Um�%UHWDQKD RX QRV (VWDGRV 8QLGRV� 3DtVHV FRPR D $OHPDQKD� D 3U~VVLD� *Um�%UHWDQKD�

R 1RUWH GD $PpULFD H D 6XtoD DSUHVHQWDUDP XPD WHQGrQFLD DVFHQGHQWH GR SURGXWR SHU FDSLWD� 7HQWRX�VH

H[SOLFDU R IHQ{PHQR SHORV FUHVFHQWHV HQFDUJRV PLOLWDUHV H GD 'tYLGD 1DFLRQDO� PDV RV DXPHQWRV HUDP

DIHWDGRV WDPEpP SRU PXLWRV RXWURV VHUYLoRV� GDt D GHGXomR HP WRUQR GH XPD OHL JHUDO OLJDGD DR FUHVFLPHQWR

GR SURGXWR SHU FDSLWD H DR FUHVFLPHQWR GRV *DVWRV GR *RYHUQR� $ DOPD GR DUJXPHQWR GH :DJQHU SRGH VHU

DVVLP UHVXPLGD � D OHL p R UHVXOWDGR GD REVHUYDomR HPStULFD HP SDtVHV SURJUHVVLVWDV� DR PHQRV QD FLYLOL]DomR GD (XURSD

2FLGHQWDO� VXD H[SOLFDomR� MXVWLILFDWLYD H FDXVD p D SUHVVmR GR SURJUHVVR VRFLDO H R UHVXOWDGR GH PXGDQoDV QDV HVIHUDV

UHODWLYDV GD HFRQRPLD S~EOLFD H SULYDGD� HVSHFLDOPHQWH D HFRQRPLD S~EOLFD FRPSXOVyULD� $ ULJLGH] ILQDQFHLUD SRGH

HPEDUDoDU D H[SDQVmR GDV DWLYLGDGHV GR (VWDGR� DFDUUHWDQGR XPD H[SDQVmR FRQGLFLRQDO j UHFHLWD PDLV GR TXH TXDOTXHU

RXWUD FRLVD� 0DV� D ORQJR SUD]R� R GHVHMR GH GHVHQYROYLPHQWR GH XP SRYR SURJUHVVLVWD VHPSUH XOWUDSDVVDUi DV GLILFXOGDGHV

ILQDQFHLUDV �S�����
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(P FRQWUDSDUWLGD� R HVWXGR UHDOL]DGR SRU 3($&2&. 	 :,6(0$1� EDVHRX�VH�

IXQGDPHQWDOPHQWH� QR SUREOHPD GD OLPLWDomR GR FUHVFLPHQWR TXH VH LPS}H jV

SRVVLELOLGDGHV GH H[SDQVmR GD RIHUWD� 2V DXWRUHV UHFRQKHFHUDP RV HIHLWRV GD

LQGXVWULDOL]DomR H GD XUEDQL]DomR VREUH R FUHVFLPHQWR GD GHPDQGD GH EHQV H VHUYLoRV

IRUQHFLGRV SHOR *RYHUQR� PDV DUJXPHQWDYDP TXH RV JDVWRV Vy SRGHULDP FUHVFHU FRP

XPD H[SDQVmR GD UHFHLWD� RX VHMD� GHQWUR GH XP OLPLWH WROHUiYHO SHOD SRSXODomR

TXDQWR j FDUJD WULEXWiULD LPSRVWD SHOR (VWDGR� (QWmR� R FUHVFLPHQWR GDV GHVSHVDV GR

*RYHUQR� FRQIRUPH D KLSyWHVH DQDOLVDGD� QmR RFRUUHULD GH IRUPD FRQWtQXD� PDV� VLP�

DWUDYpV GH SHUtRGRV DOWHUQDWLYRV� RUD DSUHVHQWDULD HVWDELOLGDGH� RUD� UiSLGR

FUHVFLPHQWR�

-i� XP RXWUR JUXSR GH DXWRUHV� 086*5$9(� 52672: H +(5%(5 �DSXG

5,$1, ������ SUHRFXSRX�VH HP HODERUDU PRGHORV TXH DVVRFLDP D LPSRUWkQFLD GR

VHWRU S~EOLFR FRP R JUDX GH GHVHQYROYLPHQWR GH XP SDtV�


&LHQWH GD SDUWLFXODULGDGH GH FDGD SDtV QR SURFHVVR GLQkPLFR TXH HQYROYH D

YDULDomR� WDQWR TXDQWLWDWLYD FRPR TXDOLWDWLYD� GRV JDVWRV S~EOLFRV� 086*5$9(�

VHJXLGR SRU 52672:� YLVXDOL]RX WDO UHODomR DWUDYpV GRV GLIHUHQWHV HVWiJLRV GH

FUHVFLPHQWR H GHVHQYROYLPHQWR HFRQ{PLFR� 'H DFRUGR FRP VXD YLVmR� QRV SULPHLURV

HVWiJLRV� KDYHULD D QHFHVVLGDGH GH XP YROXPH PDLRU GH LQYHVWLPHQWRV S~EOLFRV SDUD

ID]HU IUHQWH j IRUPDomR GH LQIUD�HVWUXWXUDV HFRQ{PLFDV H VRFLDLV� 3RU RFDVLmR GR

FUHVFLPHQWR� RV JDVWRV GLPLQXLULDP� PDV YROWDULDP D FUHVFHU SRVWHULRUPHQWH� VHMD

GHYLGR j QRYD VLWXDomR GD UHQGD VHMD GHYLGR j H[SDQVmR GRV VHUYLoRV VRFLDLV�

1HVWD PHVPD OLQKD� +(5%(5 XWLOL]RX�VH GD �OHL� GH :DJQHU SDUD UHODFLRQi�OD

FRP RV HVWiJLRV GH LQGXVWULDOL]DomR� 2 DXWRU REVHUYRX TXH� QRV SHUtRGRV SUp�

LQGXVWULDO H GH LQGXVWULDOL]DomR� RV JDVWRV S~EOLFRV FUHVFHP D WD[DV VXSHULRUHV jV GR

FUHVFLPHQWR GD UHQGD� GHSRLV� FRP D FKHJDGD GR SHUtRGR GH PDWXUDomR� RV JDVWRV

WHQGHP D VH HVWDELOL]DU�

2V HVWXGRV UHDOL]DGRV HP GLIHUHQWHV SDtVHV�� SRLV� FRQILUPDP D H[LVWrQFLD GH

XPD HOHYDGD HODVWLFLGDGH�UHQGD GDV GHVSHVDV GR *RYHUQR� SULQFLSDOPHQWH QRV

                                                 
�
LG� LELG�� RV DXWRUHV H[DPLQDUDP DV SRVVtYHLV FDXVDV GR DXPHQWR GRV *DVWRV GR *RYHUQR QR FDVR HVSHFtILFR GR

5HLQR 8QLGR� DV TXDLV HVWDULDP UHODFLRQDGDV FRP D YDULDomR QR FDUiWHU GD YLGD HFRQ{PLFD� FRP R DXPHQWR QD

UHQGD� FRP D YDULDomR GD SRSXODomR RX FRP D LQIOXrQFLD GR QtYHO GH SUHoRV RX GR QtYHO GH HPSUHJR� $

KLSyWHVH IRL WHVWDGD� HPSLULFDPHQWH� SRU RXWURV DXWRUHV QD WHQWDWLYD GH LGHQWLILFDU R HIHLWR WUDQVODomR�DVVLP

GHVLJQDGR SRU 3($&2&. 	 :,6(0$1� SRLV UHSUHVHQWDULD R GHVORFDPHQWR DVFHQVLRQDO GD FXUYD GH JDVWRV HP

GHWHUPLQDGR SHUtRGR HP FRQVHT�rQFLD LPHGLDWD D DOJXPD SHUWXUEDomR VRFLDO� JXHUUDV RX GHSUHVV}HV� FDSD]

GH DOWHUDU D UHVLVWrQFLD FRQWUD D H[SDQVmR GD UHFHLWD� $ RFRUUrQFLD GHVWH HIHLWR IRL GHWHFWDGD HP GLYHUVRV

SDtVHV FRPR R 5HLQR 8QLGR� $OHPDQKD� (VWDGRV 8QLGRV H &DQDGi� HP SHUtRGRV DQWHULRUHV H SRVWHULRUHV D

SHUWXUEDo}HV VRFLDLV�
�
%,5' ������� S���� 7DEHOD �� $ HYLGrQFLD HPStULFD GD �OHL� GH :DJQHU�
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SHUtRGRV RQGH R SURFHVVR GH LQGXVWULDOL]DomR HVWHYH HP VXD IDVH PDLV LPSRUWDQWH�

WHQGHQGR DV HYLGrQFLDV HPStULFDV H PHVPR DV DQiOLVHV SRVWHULRUHV GH RXWURV DXWRUHV

PDLV D FRQILUPDU GR TXH D QHJDU DV LGpLDV GH :DJQHU�

8PD YH] TXH RV GDGRV H DV YDULiYHLV SDVVtYHLV j DQiOLVH VHWRULDO VmR PDLV

FRPSOH[RV H GH GLItFLO PHQVXUDomR� DSOLFD�VH� SDUD RV ILQV GH LQYHVWLJDomR HPStULFD

GHVWH HVWXGR� XPD DQiOLVH HP QtYHO JOREDO� 3UHWHQGH�VH YHULILFDU DWp TXH SRQWR D OHL

GH :DJQHU� VXVWHQWDGD QR VpFXOR SDVVDGR H TXH VH GL]LD YDOLGDU HP TXDOTXHU VLVWHPD

HFRQ{PLFR� FRQILUPD�VH SDUD XP SDtV VXEGHVHQYROYLGR� R %UDVLO� FHUFD GH ��� DQRV

GHSRLV��

��2�02'(/2�(03Ì5,&2�

'R PHVPR PRGR TXH Ki XPD YDULHGDGH GH GHILQLo}HV HP WRUQR GR FRQFHLWR GH

*RYHUQR� 6HWRU 3~EOLFR H (FRQRPLD 3~EOLFD� VXUJHP GLIHUHQWHV DOWHUQDWLYDV SDUD VH

GLPHQVLRQDU R 6HWRU 3~EOLFR QD DWLYLGDGH HFRQ{PLFD GH XP SDtV� $ HVFROKD HVWi

FRQGLFLRQDGD j SRVVLELOLGDGH GH TXDQWLILFDomR GDV YDULiYHLV H� GH PRGR

FRPSOHPHQWDU� SHOD GLVSRQLELOLGDGH GRV GDGRV� 8PD YH] TXH JUDQGH SDUWH GDV

YDULiYHLV QmR VmR TXDQWLILFiYHLV H DV LQIRUPDo}HV HVWDWtVWLFDV VmR LQVXILFLHQWHV� D

DOWHUQDWLYD PDLV SUy[LPD p D XWLOL]DomR GRV YDORUHV RUoDPHQWiULRV HIHWXDGRV�

$WHQWD�VH SDUD R IDWR GH TXH D DQiOLVH TXDQWLWDWLYD GRV GDGRV UHSUHVHQWD DSHQDV

XPD IDFH GR TXH RFRUUH QR kPELWR GRV JDVWRV S~EOLFRV� +i WRGD XPD HVWUXWXUD

HQGyJHQD FRPR SDQR GH IXQGR� RQGH SUHYDOHFHP D PROGXUD LQVWLWXFLRQDO H D

RUJDQL]DomR JRYHUQDPHQWDO� 1HVWD HVWUXWXUD HQGyJHQD� HVWDEHOHFHP�VH RV SURFHVVRV

GHFLVyULRV� RV TXDLV LUmR GHWHUPLQDU D RIHUWD H D GHPDQGD GH SROtWLFDV S~EOLFDV

DWUDYpV GD SROtWLFD HFRQ{PLFD�

$ DYDOLDomR GRV GDGRV DTXL HIHWXDGD LQFRUSRUD� HQWmR� D DWXDomR GH IRUoDV

UHODWLYDV DRV FRQVXPLGRUHV H RIHUWDQWHV GRV VHUYLoRV S~EOLFRV VHP� FRQWXGR� H[SORUDU

R kPELWR LQWHUQR GD TXHVWmR� 3RU LVVR� QR FDVR GR 6LVWHPD (GXFDFLRQDO %UDVLOHLUR�

GLYHUVRV DJHQWHV FRPR &RQJUHVVR� EXURFUDWDV GR 0LQLVWpULR GD (GXFDomR� 6HFUHWDULDV

(VWDGXDLV H 0XQLFLSDLV� SURIHVVRUHV� SHVTXLVDGRUHV H DOXQRV HVWDUmR VXSRVWDPHQWH

HQYROYLGRV QR SURFHVVR SROtWLFR GH DORFDomR GRV IXQGRV�

$WUDYpV GD OHL GRV GLVSrQGLRV FUHVFHQWHV� R TXH $GROSK :DJQHU IH] IRL HVWDEHOHFHU

JHQHUDOL]Do}HV VREUH RV JDVWRV S~EOLFRV� REVHUYDQGR D HYLGrQFLD KLVWyULFD GLUHWD� $

                                                 
�
&RQIRUPH HVWXGR GH )(51$1'2 5(6(1'( '$ 6,/9$ �6,/9$� ����� S����� D H[SHULrQFLD EUDVLOHLUD QR

SHUtRGR HQWUH ���� D ���� GHPRQVWUD D FRQMXJDomR GDV GXDV KLSyWHVHV� D GH :DJQHU H D GH 3HDFRFN 	

:LVHPDQ� QR PRGHOR GH H[SDQVmR GRV *DVWRV 3~EOLFRV�
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EDVH GH VXD DILUPDomR VXVWHQWD�VH QD KLSyWHVH GH TXH XP JUDQGH Q~PHUR GH EHQV

S~EOLFRV H VHPLS~EOLFRV� GHQWUH HOHV D HGXFDomR� VmR EHQV VXSHULRUHV� GH IRUPD TXH D

HODVWLFLGDGH�UHQGD GRV JDVWRV GR *RYHUQR FRP D SURYLVmR GHVVHV EHQV DSUHVHQWD XP

YDORU LJXDO RX VXSHULRU j XQLGDGH�

(QWmR� SDUWLQGR GHVWD FRQVWDWDomR� SURFXURX�VH GHOLQHDU XP PRGHOR

HFRQRPpWULFR SDUD HVWLPDU D UHODomR HQWUH JDVWR S~EOLFR HP HGXFDomR H UHQGD �3,%��

RX VHMD� FRP DV YDULiYHLV TXH VH GLVSXQKD YHULILFRX�VH R TXH SRGHULD VHU IHLWR H TXDO D

UHODomR HQWUH DV PHVPDV� ,QYHVWLJRX�VH� DLQGD� D UHODomR HQWUH JDVWR S~EOLFR WRWDO H

3,%� FRPR IRUPD GH FRPSOHPHQWDomR j DQiOLVH GRV UHVXOWDGRV�

��� $V YDULiYHLV H RV GDGRV XWLOL]DGRV

$V YDULiYHLV XWLOL]DGDV�� IRUDP *DVWR 3~EOLFR FRP D )XQomR (GXFDomR H

&XOWXUD��� DJUHJDGRV QDV WUrV HVIHUDV GH JRYHUQR� H 3,%� (VWmR VHQGR DYDOLDGRV RV

JDVWRV� WDQWR FRUUHQWHV FRPR GH FDSLWDO� UHDOL]DGRV SHOD $GPLQLVWUDomR 'LUHWD H SHODV

$XWDUTXLDV 3~EOLFDV �LQFOXVLYH DV DXWDUTXLDV TXH H[HUFHP DWLYLGDGH HPSUHVDULDO�� $

GLVSRVLomR GRV JDVWRV S~EOLFRV VRE R FULWpULR IXQFLRQDO�� SHUPLWH XPD YLVmR JOREDO GRV

REMHWLYRV GR (VWDGR� GH RXWUD IRUPD� D VXEFODVVLILFDomR LQVWLWXFLRQDO HQYROYH Do}HV

PHQRV REMHWLYDV H D DQiOLVH LQGLYLGXDO SRGHULD VXEHVWLPDU R PRQWDQWH GHYLGR�

2V GLIHUHQWHV YDORUHV PRQHWiULRV GD VpULH DQXDO GH GDGRV IRUDP WUDQVIRUPDGRV

HP YDORUHV DQXDLV UHDLV��� XWLOL]DQGR�VH R GHIODWRU LPSOtFLWR GR 3,%� DQR�EDVH �����

                                                 
��
3DUD D VpULH GH YDORUHV UHIHUHQWHV DRV *DVWRV 3~EOLFRV� HP QtYHO )HGHUDO� (VWDGXDO H 0XQLFLSDO� EHP FRPR VXD

GHVDJUHJDomR IXQFLRQDO� IRUDP XWLOL]DGRV RV GDGRV IRUQHFLGRV SHOD SXEOLFDomR GR 0LQLVWpULR GD

)D]HQGD�6HFUHWDULD GH (FRQRPLD H )LQDQoDV� )LQDQoDV GR %UDVLO� 5HFHLWD H 'HVSHVD�8QLmR� (VWDGRV H 0XQLFtSLRV�

YROXPHV ;;,,, D ;;;� 4XDQWR DRV GDGRV UHODWLYRV DR 3URGXWR ,QWHUQR %UXWR �3,%�� DR VHX GHIODWRU LPSOtFLWR

H j SRSXODomR IRUDP REWLGRV GDV SXEOLFDo}HV GR ,%*(� 6pULHV (VWDWtVWLFDV 5HWURVSHFWLYDV� GR $QXiULR (VWDWtVWLFR GR

%UDVLO� GRV DQRV ���� D ����� H GRV ,QGLFDGRUHV GR ,%*(� 6XSOHPHQWR &RQWDV 1DFLRQDLV�%UDVLO ���������� $V

WDEHODV FRP RV GDGRV DJUHJDGRV SRGHP VHU YLVXDOL]DGRV HP 025(772 ������ DQH[RV��
��

8WLOL]RX�VH D )XQomR (GXFDomR H &XOWXUD� YLVWR TXH WDO IRL D FODVVLILFDomR YLJHQWH QR SHUtRGR FRQVLGHUDGR�

$WXDOPHQWH� D IXQomR (GXFDomR HVWi GHVDJUHJDGD GD IXQomR &XOWXUD� 7DO FULWpULR IRL DGRWDGR� HQWmR� VHMD SRU

FRQYHQLrQFLD� VHMD SRUTXH R YDORU GHVWLQDGR j FXOWXUD QmR VH PRVWURX WmR VLJQLILFDWLYR D SRQWR GH GLVWRUFHU RV

UHVXOWDGRV �UHSUHVHQWDQGR FHUFD GH ���� GRV JDVWRV WRWDLV��
��

$ /HL ������ GH ����������� GHWHUPLQD RV FULWpULRV TXH GHYHP VHU REHGHFLGRV QD FODVVLILFDomR GR RUoDPHQWR�

SURJUDPD �)XQo}HV � &DWHJRULDV (FRQ{PLFDV � 8QLGDGHV 2UoDPHQWiULDV H (OHPHQWRV GH 'HVSHVDV�� $

FODVVLILFDomR IXQFLRQDO DJUHJD DV DWLYLGDGHV� SURJUDPDV� SURMHWRV H RSHUDo}HV GD DomR JRYHUQDPHQWDO�
��

$ XWLOL]DomR GD WpFQLFD GH GHIODFLRQDPHQWR GRV GDGRV VHUYH SDUD HOLPLQDU R HIHLWR UHODWLYR DR SURFHVVR

LQIODFLRQiULR QXPD VpULH GH YDORUHV FRUUHQWHV� 1D DXVrQFLD GH XP GHIODWRU DSURSULDGR SDUD DV YDULiYHLV GH

DWLYLGDGH GR 6HWRU 3~EOLFR� HPSUHJD�VH R GHIODWRU GR 3,%� TXH PHGH R FUHVFLPHQWR PpGLR GD LQIODomR�

XWLOL]DGR QD PDLRU SDUWH GRV HVWXGRV VREUH R VHWRU S~EOLFR EUDVLOHLUR�
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FRQVLGHUDGR FRPR R tQGLFH PDLV DEUDQJHQWH H� WHRULFDPHQWH� PDLV SUHFLVR� Mi TXH

VLQDOL]D R FRPSRUWDPHQWR GRV SUHoRV HP JHUDO QD HFRQRPLD�

$ KLSyWHVH D VHU WHVWDGD� DSyV D HVWUXWXUDomR GR PRGHOR� SRU FRQVHJXLQWH� VHUi

FRQILUPDU R YDORU LJXDO RX VXSHULRU j XQLGDGH SDUD R FRHILFLHQWH GH HODVWLFLGDGH�

UHQGD�� GRV JDVWRV S~EOLFRV HP HGXFDomR��� 2 TXH VH SUHWHQGH GHWHUPLQDU p D WD[D GH

YDULDomR GRV JDVWRV S~EOLFRV HP HGXFDomR SURSRUFLRQDOPHQWH j WD[D GH YDULDomR QD

UHQGD� QR SHUtRGR GH WHPSR HQWUH ���� H �������

2EVHUYDU�VH�i� DVVLP� R FRPSRUWDPHQWR GD YDULiYHO GHSHQGHQWH� JDVWR S~EOLFR

HP HGXFDomR (Gedu)� FRP EDVH QR FRPSRUWDPHQWR GD YDULiYHO H[SOLFDWLYD� UHQGD (Y)�
$ UHODomR D VHU HVWLPDGD SRGH VHU H[SUHVVD GD VHJXLQWH IRUPD�

Gedu =  f (
+

Y) ���

Gedu = a  Y0
bo

log Gedu log a   b  log Y0 0= + �IRUPD OLQHDU� ���

RQGH a0 p XPD FRQVWDQWH H b0 R FRHILFLHQWH GH HODVWLFLGDGH�UHQGD�

$ UHODomR ��� HVWDEHOHFH TXH RV JDVWRV HP HGXFDomR (Gedu) HVWmR SRVLWLYDPHQWH

UHODFLRQDGRV FRP D UHQGD (Y)� 1D IXQomR ���� SRU RXWUR ODGR� VH SUHYr XP YDORU

SRVLWLYR H PDLRU GR TXH XP SDUD R FRHILFLHQWH ER H XP YDORU LQVLJQLILFDQWH SDUD D

FRQVWDQWH DR� RX LQWHUFHSWR� TXH FDSWD D LQIOXrQFLD GH RXWUDV YDULiYHLV TXH QmR IRUDP

TXDQWLILFDGDV QR PRGHOR�

$SyV R PRGHOR GHYLGDPHQWH HVSHFLILFDGR� IDU�VH�i D HVWLPDomR GRV SDUkPHWURV

SHOR 0pWRGR GRV 0tQLPRV 4XDGUDGRV &RPXQV �2/6��

                                                 
��

3DUD XPD H[SOLFDomR PDLV GHWDOKDGD� YHU &+,$1* ������ S������
��

'H PRGR FRPSOHPHQWDU� HVWLPDU�VH�i R PHVPR FRHILFLHQWH SDUD RV *DVWRV 3~EOLFRV 7RWDLV�
��

$ GHOLPLWDomR GR SHUtRGR GH WHPSR MXVWLILFD�VH SULQFLSDOPHQWH SHOR IDWR GH TXH� Vy D SDUWLU GH ����� IRL

DGRWDGR R FULWpULR GH GHVDJUHJDomR IXQFLRQDO GRV JDVWRV� 3RU RXWUR ODGR� WUDWD�VH GH XP SHUtRGR ULTXtVVLPR

SDUD DQiOLVHV GH SROtWLFDV S~EOLFDV� SRLV QHOH VH REVHUYRX D WUDQVLomR GR SHUtRGR SROtWLFR DXWRULWiULR SDUD D

GHPRFUDFLD�
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��� 2 3URFHVVR (FRQRPpWULFR

3DUD PRGHODU R FRQMXQWR GH GDGRV� GLVSRVWRV QXPD VpULH GH WHPSR� RSWRX�VH

SRU XP PpWRGR GLQkPLFR GH PRGHODJHP� 7KH *HQHUDO WR 6SHFLILF 0HWKRGRORJ\���

WDPEpP FRQKHFLGR FRPR DERUGDJHP GD /RQGRQ 6FKRRO RI (FRQRPLFV �/6(��

(VWH SURFHVVR GH PRGHODJHP HFRQRPpWULFD FRQVLVWH HP VLPSOLILFDU XPD

IRUPXODomR JHUDO SHOD LPSRVLomR GH XP FRQMXQWR GH UHVWULo}HV� (QWmR� R SURFHVVR

JHUDGRU GD YDULiYHO GHSHQGHQWH� H�J� <W� HP IXQomR GDV YDULiYHLV H[SOLFDWLYDV p

HVWUXWXUDGR QXP PRGHOR OLQHDU�

Y = a  +  a  Y  +   b  X  +  ut 0 i t-i ki kt-i t
i=0

n

k=1

m

i=1

n

∑∑∑ ���

RQGH

Yt  YDULiYHO GHSHQGHQGH�
Yt-i  YDULiYHO H[SOLFDWLYD GDGD SRU XPD YDULiYHO GHSHQGHQWH GHIDVDGD�

Xt-1  YDULiYHO �HLV� H[SOLFDWLYD �V�� GH PRGR TXH K=1����� P� FRQVLGHUD FDGD

YDULiYHO QR SHUtRGR W� DVVLP FRPR D YDULiYHO FRUUHVSRQGHQWH GHIDVDGD GH XP SHUtRGR

(i=0,...,n)�
a0 WHUPR FRQVWDQWH RX LQWHUFHSWR�

a1 FRHILFLHQWH TXH PHGH D YDULDomR GD YDULiYHO GHSHQGHQWH HQWUH R SHUtRGR t H

R SHUtRGR t-1�
bki FRHILFLHQWH TXH PHGH D YDULDomR GD YDULiYHO GHSHQGHQWH HP IXQomR GD

YDULiYHO H[SOLFDWLYD� GH PRGR TXH K= 1,...,m� FRQVLGHUD FDGD YDULiYHO QR SHUtRGR t�
DVVLP FRPR D YDULiYHO FRUUHVSRQGHQWH GHIDVDGD GH XP SHUtRGR (i=0,...,n)�

2 SULPHLUR SDVVR FRQVLVWH QD GHWHUPLQDomR GR FRQMXQWR GH YDULiYHLV H[SOLFDWLYDV

(m)� GHOLPLWDQGR�VH WRGDV DV YDULiYHLV D VHUHP FRQVLGHUDGDV�
2 SURFHGLPHQWR� GH DFRUGR FRP D WUDGLomR GD /6(� SDUWH GD IRUPD JHUDO VHP

UHVWULo}HV ���� PDQWLGDV DV KLSyWHVHV QRUPDLV VREUH R WHUPR HUUR� 8PD YH] HVWLPDGR

WDO PRGHOR� R SUy[LPR SDVVR FRQVLVWH QD LPSRVLomR GH UHVWULo}HV HFRQRPLFDPHQWH

VLJQLILFDWLYDV� &DGD UHVWULomR p WHVWDGD SHOR QtYHO GH VLJQLILFkQFLD� FRQWUD XPD

HVSHFLILFDomR OLJHLUDPHQWH PHQRV UHVWULWD�

                                                 
��

$ DQiOLVH FRPSOHWD VREUH WKH JHQHUDO WR VSHFLILF PHWKRGRORJ\ VH HQFRQWUD HP &87+%(57621 HW DO ������ FDS�

���
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����� $ UHSDUDPHWUL]DomR GD HTXDomR

'H DFRUGR FRP R SURFHVVR XWLOL]DGR� SUHFLVDP VHU LPSRVWDV UHVWULo}HV j IRUPD

JHUDO� FULDQGR�VH� HQWmR� D QHFHVVLGDGH GH UHSDUDPHWUL]i�OD� ,QYHVWLJRX�VH D

SRVVLELOLGDGH GH DSOLFDU�VH R 0HFDQLVPR GH &RUUHomR GH (UURV�� �(&0� RX

UHSUHVHQWi�OD DWUDYpV GH XPD HTXDomR HVWiWLFD FRP HUURV DXWR�UHJUHVVLYRV� FRQIRUPH

DQiOLVH GR )DWRU &RPXP�� �&20)$&�� D TXDO SRGH VHU REWLGD SHOR 0pWRGR GH

&RFKUDQH�2UFXWW GH FRUUHomR�

$ LGpLD SULQFLSDO FRQWLGD QR 0HFDQLVPR GH &RUUHomR GH (UURV p TXH D

SURSRUomR GH GHVHTXLOtEULRV GH XP SHUtRGR p FRUULJLGD QR SUy[LPR SHUtRGR� $

DSOLFDomR GHVWH PHFDQLVPR SHUPLWH TXH RV FRPSRQHQWHV GH ORQJR SUD]R GDV YDULiYHLV

REHGHoDP j FRQGLomR GH HTXLOtEULR� HQTXDQWR RV FRPSRQHQWHV GH FXUWR SUD]R VHMDP

HVSHFLILFDGRV SRU XPD GLQkPLFD IOH[tYHO� $VVXPH�VH D H[LVWrQFLD GH XPD UHODomR WDO

HQWUH DV YDULiYHLV TXH� HPERUD DV VpULHV GHVWDV VHMDP QmR�HVWDFLRQiULDV��� WHQGHP D VH

PDQWHU MXQWDV QR ORQJR SUD]R�

3DUWLQGR�VH GD HTXDomR ������ D DSOLFDomR GR (&0 SRGH VHU YLVXDOL]DGD GR

VHJXLQWH PRGR�

Y  a  +  a  Y +  b  X +  b  X + ut 0 1 t-1 0 t 1 t-1 t=
RQGH  t = 2,...,n   com  a1 < 1 �����

&RP R DX[tOLR GD iOJHEUD� VXEWUDLQGR�VH D YDULiYHO Yt-1 GH DPERV RV ODGRV H

VRPDQGR�VH R WHUPR boXt-1 QR ODGR GLUHLWR� D HTXDomR ����� SRGH VHU WUDQVIRUPDGD

HP�

∆ ∆Y =  a  +  b X  (1- a Y kX  +  ut 0 0 t 1 t-1 t-1 t)( )−

                                                 
��

([SUHVVmR WUDGX]LGD GR LQJOrV (UURU &RUUHFWLRQ 0RGHO� SRU LVVR DEUHYLDGR SRU (&0�
��

3URYHQLHQWH GD H[SUHVVmR HP LQJOrV &RPPRP )DFWRU $QDO\VLV � &20)$& DQDO\VLV�
��

2 PRGHOR GH UHJUHVVmR OLQHDU SUHVVXS}H D H[LVWrQFLD GH HVWDFLRQDULGDGH� 8P SURFHVVR HVWRFiVWLFR p

FRQVLGHUDGR HVWDFLRQiULR� TXDQGR D PpGLD H D YDULkQFLD QmR PXGDP FRP R SDVVDU GR WHPSR H D FRYDULkQFLD

HQWUH RV YDORUHV GR SURFHVVR� HP GRLV SRQWRV GLIHUHQWHV GH WHPSR� GHSHQGH VRPHQWH GD GLVWkQFLD HQWUH WDLV

SRQWRV� 3DUD WRUQDU XPD VpULH QmR�HVWDFLRQiULD HP HVWDFLRQiULD GHYH�VH WRPDU D GLIHUHQoD GH DOJXPD RUGHP�

(QWmR� XPD VpULH p WLGD FRPR LQWHJUDGD GH RUGHP [� H GHQRWDGD SRU ,�[�� VH SDUD VH WRUQDU HVWDFLRQiULD p SUHFLVR

WRPDU GLIHUHQoDV GH RUGHP [� 3DUD XPD DQiOLVH PDLV GHWDOKDGD� YHU 0$''$/$ ������ FDS�����
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RQGH 







−
+

)1(

)b (b
=

1

10

a
k �����

$VVLP� QD HTXDomR ������ R FRHILFLHQWH bo UHSUHVHQWD D YDULDomR GH FXUWR SUD]R GD

YDULiYHO GHSHQGHQWH UHODWLYD j YDULiYHO H[SOLFDWLYD� 2 SDUkPHWUR k H[SUHVVD HVWD

PHVPD YDULDomR QR ORQJR SUD]R� ( R FRPSRQHQWH 1-a1 VLQDOL]D R LPSDFWR GHVWD

YDULDomR QR SHUtRGR LPHGLDWDPHQWH DQWHULRU�

$ SUHFRQGLomR SDUD D DSOLFDomR GR (&0 p TXH DV VpULHV VHMDP FR�LQWHJUDGDV� 2

SURFHVVR GH FR�LQWHJUDomR DSyLD�VH QR IDWR GH TXH RV GHVYLRV GR SRQWR GH HTXLOtEULR

VmR HVWDFLRQiULRV� I(0)� FRP YDULkQFLD ILQLWD� PHVPR TXH DV VpULHV GDV YDULiYHLV VHMDP

QmR�HVWDFLRQiULDV� SRUpP LQWHJUDGDV QD PHVPD RUGHP� I(x) � $VVLP� WHVWDU D RUGHP GH

LQWHJUDomR GD VpULH HTXLYDOH D WHVWDU D KLSyWHVH GDV UDt]HV XQLWiULDV��� (QWmR� SDUD DV

VpULHV FR�LQWHJUDUHP� RV UHVtGXRV GD UHJUHVVmR GHYHP VHU I(0) H DV YDULiYHLV GHYHP VHU

I(x) � GHVGH TXH x VHMD GLIHUHQWH GH ]HUR�

$ IRUPXODomR GH XPD HTXDomR HVWiWLFD FRP HUURV DXWR�UHJUHVVLYRV IXQGDPHQWD�

VH QD $QiOLVH GR )DWRU &RPXP �&20)$&�� $ FRUUHODomR VHULDO�� p WLGD FRPR UHIOH[R

GH XPD HVWUXWXUD SDUWLFXODU LPSRVWD VREUH D HTXDomR HVWiWLFD� (QWmR� FRQVLGHUDQGR�

VH R PRGHOR DQWHULRU ������

Y a a Y b X b X et t t t t= + + + +− −0 1 1 0 1 1

RQGH  t = 2,...,n   com  a1 < 1
SRGH�VH UHHVFUHYr�OR� DOJHEULFDPHQWH� FRPR�

( ) ( )1 1 0 0 1− = + + +a L Y a b b L X et t t �����

RX� GH RXWUR PRGR�

( ) ( )1 11 0 0
1

0

− = + + +a L Y a b
b
b

L X et t t 

RQGH / p R RSHUDGRU GH GHIDVDJHP�

                                                 
��

2 SULQFLSDO WHVWH SDUD UDt]HV XQLWiULDV IRL GHVHQYROYLGR SRU 'LFNH\ H )XOOHU �7HVWH ')�� HQWUH ���� H �����

SRVWHULRUPHQWH DSHUIHLoRDGR SDUD 7HVWH 'LFNH\�)XOOHU DXPHQWDGR� 8PD DQiOLVH GHVWHV H RXWURV WHVWHV SDUD FR�

LQWHJUDomR HQFRQWUD�VH HP 0$''$/$ ������ FDS�����
��

6H� SRU XP ODGR� D FRUUHODomR VHULDO p FRQVLGHUDGD XP LPSHFLOKR QD UHJUHVVmR HVWiWLFD� SRGH VHU YLVWD� GH

RXWUR� QXP FRQWH[WR PDLV DPSOR� TXH p R GD UHJUHVVmR GLQkPLFD�
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$ SUHVHQoD GH XP IDWRU FRPXP LPSOLFD TXH RV SDUkPHWURV GH ����� HVWmR VXMHLWRV

j UHVWULomR a1bo+b1=0� 8PD YH] YiOLGD WDO UHVWULomR� R PRGHOR SRGH VHU UHGHILQLGR�

DSOLFDQGR�VH R RSHUDGRU [1/(1-a1L)] j HTXDomR ������ HP TXH UHVXOWD�

Y a X ut t t= + +0
#  b0 �����

RQGH ( )]1/[ 10
#
0 Laaa −= H

( )]1/[ 1Laeu tt −= RX u a u et t t= +−1 1

2 7HVWH GH :DOG SRVVLELOLWD YHULILFDU D H[LVWrQFLD GR IDWRU FRPXP� $ KLSyWHVH

QXOD� +R� SUHVVXS}H D RFRUUrQFLD GD UHVWULomR� QR FDVR� a1bo+ b1=0� FRP EDVH QD

GLVWULEXLomR TXL�TXDGUDGR� $FHLWDU D KLSyWHVH QXOD p R PHVPR TXH DVVXPLU D

SUHVHQoD GH FRUUHODomR VHULDO QR PRGHOR HVWiWLFR H SHUPLWLU� HQWmR� TXH VH DSOLTXH R

PpWRGR GH FRUUHomR &RFKUDQH�2UFXWW �$5��

��� $ GHWHUPLQDomR GD HODVWLFLGDGH�UHQGD GRV *DVWRV 3~EOLFRV HP (GXFDomR

$ SDUWLU GD HVTXHPDWL]DomR GR DSDUDWR WHyULFR H HFRQRPpWULFR� TXH VHUYH FRPR

EDVH SDUD D DQiOLVH� SURFHGH�VH j HVWLPDomR�� GR PRGHOR SURSULDPHQWH GLWR�

$VVLP� FRP EDVH QD UHODomR ��� HVWDEHOHFLGD DQWHULRUPHQWH� Mi OLQHDUL]DGD� H

DSOLFDQGR�VH R SURFHVVR HFRQRPpWULFR WDO TXDO D HTXDomR ���� TXH H[SUHVVD D IRUPD

PDLV JHUDO� WHP�VH D HTXDomR D VHU HVWLPDGD�

log log log log Gedu  Gedu  Y  Yt t-1 t t-1= + + + +a a b b ut0 1 0 1

RQGH�

*HGXW *DVWR 3~EOLFR 7RWDO �DJUHJDGR GDV WUrV HVIHUDV GR *RYHUQR� FRP D

)XQomR (GXFDomR H &XOWXUD HP WHUPRV SHU FDSLWD� QR DQR t �t ���������������
*HGXW�� *DVWR 3~EOLFR 7RWDO FRP D )XQomR (GXFDomR H &XOWXUD SHU FDSLWD�

GHIDVDGR GH XP SHUtRGR�

<W 3URGXWR ,QWHUQR %UXWR SHU FDSLWD�

<W�� 3URGXWR ,QWHUQR %UXWR SHU FDSLWD� GHIDVDGR GH XP SHUtRGR�

DR WHUPR FRQVWDQWH RX LQWHUFHSWR�

D� FRHILFLHQWH TXH PHGH D YDULDomR GR *HGX QR SULPHLUR SHUtRGR�

                                                 
�� $V HVWLPDWLYDV VHUmR H[HFXWDGDV FRP R DX[tOLR GR VRIWZDUH HFRQRPpWULFR 0LFURILW� R TXDO FRQVWLWXL XPD OLJDomR

HQWUH D HVWLPDomR GRV PpWRGRV HFRQRPpWULFRV H RV WHVWHV GH KLSyWHVHV�
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E
R
 FRHILFLHQWH GD HODVWLFLGDGH�UHQGD GR *DVWR 3~EOLFR 7RWDO FRP D )XQomR

(GXFDomR H &XOWXUD�

E
�
 FRHILFLHQWH GD HODVWLFLGDGH�UHQGD GRV JDVWR FRP HGXFDomR H[SUHVVR HP

WHUPRV GH YDULDomR GR SHUtRGR DQWHULRU�

X
W
 WHUPR HUUR RX GLVWXUEkQFLD GD UHJUHVVmR�

$ IRUPXODomR HTXDFLRQDO QD IRUPD ORJDUtWPLFD� FRQIRUPH YLVWR DQWHULRUPHQWH� Mi

UHYHOD R FRHILFLHQWH GD HODVWLFLGDGH� 3RU RXWUR ODGR� D RUGHP GH YDULiYHLV GHIDVDGDV D

VHU DQDOLVDGD VH UHVWULQJLUi j XQLGDGH� n=1� GHYLGR DRV SRXFRV GDGRV GLVSRQtYHLV� Mi
TXH D SHULRGLFLGDGH GRV PHVPRV p DQXDO� 'R PHVPR PRGR� D GLVSRQLELOLGDGH GH

DSHQDV XPD YDULiYHO H[SOLFDWLYD ID] FRP TXH R YDORU GH P VHMD LJXDO D XP� (VWD p D

SULQFLSDO OLPLWDomR GR PRGHOR� Mi TXH VH SRGH LQFRUUHU HP HUUR GH HVSHFLILFDomR�

&RQWXGR� GHYLGR j LPSRVVLELOLGDGH GH VH REWHU GDGRV SDUD RXWUDV YDULiYHLV� RSWRX�VH

HP SURVVHJXLU� p FODUR� REVHUYDQGR WDO OLPLWDomR�

����� $V SULPHLUDV HVWLPDWLYDV

$SOLFDQGR�VH R 0pWRGR GRV 0tQLPRV 4XDGUDGRV &RPXQV j UHJUHVVmR GD

HTXDomR PDLV JHUDO DFLPD� REWHYH�VH D HTXDomR HVWLPDGD�

log . . . log . log
( . ) ( . )# ( . )# ( . )

  log   Y  Gedu Gedu Yt t t= − + + −
−

− −
−

0 57 0 88 112 0 92
086

1
338 2 23

1
167

���

2EV�� RV Q~PHURV HQWUH SDUrQWHVHV HTXLYDOHP j HVWDWtVWLFD W� 
�R FRHILFLHQWH p VLJQLILFDWLYR DR QtYHO GH VLJQLILFkQFLD GH ���

)RUDP XWLOL]DGDV �� REVHUYDo}HV SDUD D HVWLPDomR� H RV UHVXOWDGRV HQFRQWUDGRV

IRUDP�

5� ���� 5�DM ���� 566 ������ )�VWDWLVWLF ������

6''9 ������ 6'5 ������ 'XUELQ
V K�VWDWLVWLF ����

1RWD�  R 5� PHGH R JUDX GH H[SOLFDomR GD UHJUHVVmR��5�DM 5
� DMXVWDGR�� R )�VWDWLVWLF PHGH R

QtYHO GH VLJQLILFkQFLD GD DVVRFLDomR HQWUH DV YDULiYHLV� R 566 HTXLYDOH j VRPD GRV TXDGUDGRV

GRV UHVtGXRV� R 6''9 UHSUHVHQWD R GHVYLR SDGUmR GD YDULiYHO GHSHQGHQWH� R 6'5 UHSUHVHQWD

R GHVYLR SDGUmR GD UHJUHVVmR� R 'XUELQ
V K�VWDWLVWLF p XPD GHULYDomR GD HVWDWtVWLFD GH

'XUELQ�:DWVRQ H WHVWD D SUHVHQoD GH DXWR�FRUUHODomR QRV UHVtGXRV� SDUD R FDVR RQGH D

YDULiYHO GHSHQGHQWH DSDUHFH FRPR YDULiYHO GHIDVDGD�

2V WHVWHV GH GLDJQyVWLFR HPSUHJDGRV SDUD GHWHFWDU�VH VHMD D SUHVHQoD GH

FRUUHODomR VHULDO QRV UHVtGXRV� D Pi HVSHFLILFDomR GD IRUPD IXQFLRQDO� D
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DQRUPDOLGDGH GRV UHVtGXRV RX D KHWHURVFHGDVWLFLGDGH IRUDP� UHVSHFWLYDPHQWH� R WHVWH

0XOWLSOLFDGRU GH /DJUDQJH� R WHVWH 5(6(7 GH 5DPVH\� R WHVWH GH -DUTXH�%HUD H R

WHVWH HQWUH RV YDORUHV HVSHUDGRV H RV REVHUYDGRV GR TXDGUDGR GRV UHVtGXRV GD

UHJUHVVmR��� 2V UHVXOWDGRV VmR DSUHVHQWDGRV QD 7DEHOD ��

7DEHOD � � 7HVWHV GH GLDJQyVWLFR DSOLFDGRV j HTXDomR JHUDO HVWLPDGD HQYROYHQGR

JDVWRV S~EOLFRV HP HGXFDomR H UHQGD
Teste Estatístico Versão LM1 Versão F2 
a)Correlação Serial CHI-SQ(1)= 2.105 F(1,18)= 1.814 
b)Forma Funcional CHI-SQ(1)= 2.486 F(1,18)= 2.182 
c)Normalidade CHI-SQ(2)= 8.824 não aplica   
d)Heteroscedasticidade CHI-SQ(1)= 1.854 F(1,21)= 1.841 

)RQWH� FiOFXOR EDVHDGR VREUH D UHJUHVVmR HIHWXDGD QDV YDULiYHLV FRQVWDQWHV QD WDEHOD $�� GD VHomR

GH $QH[RV�

� 9HUVmR PXOWLSOLFDGRU GH /DJUDQJH�

� 9HUVmR ) GH 6QHGFRU�
&+,�64 GLVWULEXLomR 4XL�TXDGUDGR� DR QtYHO GH VLJQLILFkQFLD GH ���

2V UHVXOWDGRV GD UHJUHVVmR PRVWUDP�VH VDWLVIDWyULRV� 2 FRHILFLHQWH GH

GHWHUPLQDomR� 5�� DVVLP FRPR R YDORU GH )� VmR UHODWLYDPHQWH DOWRV� 2V FRHILFLHQWHV

ER H D� VmR VLJQLILFDWLYRV� DR FRQWUiULR GR WHUPR LQWHUFHSWR� H� DWUDYpV GR WHVWH K GH

'XUELQ� YHULILFD�VH TXH D SUHVHQoD GH DXWRFRUUHODomR VHULDO QRV UHVtGXRV p

LQFRQFOXVLYD�

$ DSOLFDomR GRV WHVWHV GH GLDJQyVWLFR GHWHFWRX DSHQDV R SUREOHPD UHODWLYR j

QRUPDOLGDGH GRV UHVtGXRV� ,VWR VH GHYH j H[WUDSRODomR QR YDORU GH DOJXPD

REVHUYDomR GDV YDULiYHLV� R TXH FDXVD D LPSUHVVmR GH TXH D GLVWULEXLomR GRV UHVtGXRV

QmR p QRUPDO�

4XDQWR DRV FRHILFLHQWHV GH FXUWR H GH ORQJR SUD]R SDUD D HODVWLFLGDGH�UHQGD GRV

JDVWRV S~EOLFRV HP HGXFDomR� SHUFHEH�VH TXH R FRHILFLHQWH GH FXUWR SUD]R� bo=1,12� p

PHQRU GR TXH R FRHILFLHQWH GH ORQJR SUD]R��� K=1,7� ,VWR TXHU GL]HU TXH RV JDVWRV� DR

ORQJR GH WRGR R SHUtRGR� VmR PDLV HOiVWLFRV GR TXH RV GHVSHQGLGRV DQR D DQR�

1D VHT�rQFLD� LQYHVWLJRX�VH D SRVVLELOLGDGH GH UHSDUDPHWUL]DU�VH D HTXDomR

JHUDO ��� SHOR (&0 RX SHOD DQiOLVH GR &20)$&� 3HOR WHVWH GDV UDt]HV XQLWiULDV VREUH

RV UHVtGXRV GD UHJUHVVmR FR�LQWHJUDGD� FRQFOXLX�VH TXH RV HUURV VmR QmR�

                                                 
��

8PD H[SOLFDomR PDLV GHWDOKDGD VREUH FDGD XP GHVWHV WHVWHV GH GLDJQyVWLFR SRGHUi VHU YLVWD HP 3(6$5$1 	

3(6$5$1 �������
��

2 FRHILFLHQWH GH ORQJR SUD]R� k � p LJXDO D >�ER�E������D��@�
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HVWDFLRQiULRV��� LVWR p� DV YDULiYHLV QmR FR�LQWHJUDP� 'HVFDUWD�VH� DVVLP� D

SRVVLELOLGDGH GH VH DSOLFDU R (&0� -i� DWUDYpV GR 7HVWH GH :DOG� SDUD DV UHVWULo}HV

LPSRVWDV VREUH RV SDUkPHWURV GD UHJUHVVmR� DFHLWRX�VH D KLSyWHVH�� TXH YDOLGD D

H[LVWrQFLD GR IDWRU FRPXP�

����� 2 PRGHOR ILQDO

9HULILFDGDV DV SRVVLELOLGDGHV GH UHSDUDPHWUL]DU�VH D HTXDomR JHUDO� R UHVXOWDGR

IRL IDYRUiYHO j SUHVHQoD GR IDWRU FRPXP� 2SWRX�VH� ILQDOPHQWH� SHOD HVWLPDomR

DWUDYpV GH XPD HTXDomR HVWiWLFD FRP HUURV DXWR�UHJUHVVLYRV� TXH SRGH VHU REWLGD

DWUDYpV GR 0pWRGR &RFKUDQH�2UFXWW� (QWmR� D HTXDomR ILQDO HVWLPDGD IRL D VHJXLQWH�

0pWRGR $5��� &RFKUDQH�2UFXWW

log . log
( . )#

 Gedu = -2.012  
(-0.78)

+ 112
2 27

Y

u u et t t= +−0 923 1
6 22

.
( . )#

2EV�� RV Q~PHURV HQWUH SDUrQWHVHV HTXLYDOHP j HVWDWtVWLFD t �
�R FRHILFLHQWH p VLJQLILFDWLYR DR QtYHO GH VLJQLILFkQFLD GH ���

3DUD DV �� REVHUYDo}HV XWLOL]DGDV SDUD D HVWLPDomR� HVWHV IRUDP RV UHVXOWDGRV

HQFRQWUDGRV�

5�  ���� 5�DM ���� 566 ������ )�VWDWLVWLF ������

6''9 ������ 6'5 ������ (VWDWtVWLFD 'XUELQ�:DWVRQ �����

1RWD� R 5� PHGH R JUDX GH H[SOLFDomR GD UHJUHVVmR��5�DM 5
� DMXVWDGR�� R )�VWDWLVWLF PHGH R QtYHO

GH VLJQLILFkQFLD GD DVVRFLDomR HQWUH DV YDULiYHLV� R 566 HTXLYDOH j VRPD GRV TXDGUDGRV GRV

UHVtGXRV� R 6''9 UHSUHVHQWD R GHVYLR SDGUmR GD YDULiYHO GHSHQGHQWH� R 6'5 UHSUHVHQWD R

GHVYLR SDGUmR GD UHJUHVVmR� D (VWDWtVWLFD 'XUELQ�:DWVRQ WHVWD D SUHVHQoD GH DXWR�FRUUHODomR

QRV UHVtGXRV�

2EVHUYD�VH TXH R YDORU GH DR� TXH FRUUHVSRQGH DR WHUPR FRQVWDQWH RX

LQWHUFHSWR� PRVWURX�VH VHU QHJDWLYR H QmR VLJQLILFDWLYR� ,VWR VLJQLILFD TXH DV RXWUDV

                                                 
��

2 YDORU HQFRQWUDGR SDUD R WHVWH 'LFNH\�)XOOHU �')� WDEHODGR IRL ��������� VHQGR TXH R YDORU FUtWLFR SDUD

SRGHU UHMHLWDU +o >,���@ GHYH XOWUDSDVVDU ��������

��
2 YDORU FDOFXODGR SHOR :DOG 7HVW >&+,�64���@� IRL GH ������� $ KLSyWHVH QXOD� +o� HTXLYDOH D YDOLGDGH GD

UHVWULomR D
R
E
R
�E
�
 ��
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YDULiYHLV� QmR HVSHFLILFDGDV QR PRGHOR� H�J� D GHPDQGD SRU HGXFDomR� R QtYHO

FXOWXUDO� HWF�� DOpP GH WHUHP XPD UHODomR LQYHUVD FRP D YDULiYHO GHSHQGHQWH� QmR

HVWmR LQWHUIHULQGR QRV UHVXOWDGRV� &RP UHODomR DR FRHILFLHQWH� E
R
 ����� SHUFHEH�VH

TXH R PHVPR p VLJQLILFDWLYR� R PHVPR RFRUUH FRP R YDORU GR WHUPR HUUR FRQVLGHUDGR

FRPR XPD SURSRUomR GD YDULDomR GR SHUtRGR LPHGLDWDPHQWH DQWHULRU�

����� $QiOLVH GRV UHVXOWDGRV

&RPR VH SRGH YHU� D XP QtYHO GH GHWHUPLQDomR GH ���� R YDORU ILQDO HQFRQWUDGR

SDUD R FRHILFLHQWH GH HODVWLFLGDGH�UHQGD GRV JDVWRV S~EOLFRV HP HGXFDomR QR %UDVLO�

QR SHUtRGR HQWUH ���� H ����� IRL GH ����� RX VHMD� VXSHULRU j XQLGDGH� ,VWR TXHU

GL]HU TXH D WD[D GH YDULDomR GR JDVWR S~EOLFR FRP D IXQomR (GXFDomR H &XOWXUD p

VXSHULRU j WD[D GH YDULDomR GR 3,%� RX DLQGD� RV JDVWRV HP HGXFDomR YDULDP PDLV TXH

SURSRUFLRQDOPHQWH j UHQGD� &RQILUPRX�VH� HQWmR� D KLSyWHVH LQLFLDO GD YDOLGDGH GD

�OHL� GH :DJQHU� 4XDQWR j SUHRFXSDomR LQFLDO GD OLPLWDomR GR PRGHOR� REVHUYD�VH

TXH� GHVGH D IRUPD PDLV JHUDO� R WHUPR LQWHUFHSWR QmR WHYH VLJQLILFkQFLD H R VLQDO�

DLQGD� p QHJDWLYR� GHPRQVWUDQGR TXH D UHODomR p LQYHUVD�

'H PRGR FRPSOHPHQWDU� WRGRV RV SDVVRV DFLPD UHIHULGRV IRUDP UHSHWLGRV SDUD

RV JDVWRV S~EOLFRV WRWDLV GR *RYHUQR �**�� HP WHUPRV SHU FDSLWD� 2V UHVXOWDGRV GR

SURFHVVR HFRQRPpWULFR IRUDP PXLWR VHPHOKDQWHV� 1mR IRL GHWHFWDGR QHQKXP

SUREOHPD QRV WHVWHV GH GLDJQyVWLFR H� GD PHVPD IRUPD TXH SDUD RV JDVWRV HP

HGXFDomR� QmR p SRVVtYHO DSOLFDU�VH R (&0� PDV VLP R 0pWRGR GH &RFKUDQH�2UFXWW��

HQWmR� UHVXPLGDPHQWH� D HTXDomR JHUDO H D ILQDO D TXH VH FKHJRX VmR�

log . . log . log . log
( . ) ( . )# ( . ) ( . )

 GGt = − + + − +
−

− −
−

0 15 0 88 0 89 0 76
0 28

1
4 72 159

1
138

GG Y Y ut t t t

2EV�� RV Q~PHURV HQWUH SDUrQWHVHV HTXLYDOHP j HVWDWtVWLFD t �
�R FRHILFLHQWH p VLJQLILFDWLYR DR QtYHO GH VLJQLILFkQFLD GH ���

0pWRGR $5��� &RFKUDQH�2UFXWW

log . log
( . )#

 GG = -0.18 
(-0.06)

+ 0 92
170

Y

u u et t t= +−0 88 1
6 22

.
( . )#

2EV�� RV Q~PHURV HQWUH SDUrQWHVHV HTXLYDOHP j HVWDWtVWLFD t �
�R FRHILFLHQWH p VLJQLILFDWLYR DR QtYHO GH VLJQLILFkQFLD GH ���
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5�  ���� 5�DM ���� 566 ������ )�VWDWLVWLF �����

6''9 ������ 6'5 ������ (VWDWtVWLFD 'XUELQ�:DWVRQ �����

1RWD� R 5� PHGH R JUDX GH H[SOLFDomR GD UHJUHVVmR��5�DM 5
� DMXVWDGR�� R )�VWDWLVWLF PHGH R QtYHO

GH VLJQLILFkQFLD GD DVVRFLDomR HQWUH DV YDULiYHLV� R 566 HTXLYDOH j VRPD GRV TXDGUDGRV GRV

UHVtGXRV� R 6''9 UHSUHVHQWD R GHVYLR SDGUmR GD YDULiYHO GHSHQGHQWH� R 6'5 UHSUHVHQWD R

GHVYLR SDGUmR GD UHJUHVVmR� D (VWDWtVWLFD 'XUELQ�:DWVRQ WHVWD D SUHVHQoD GH DXWR�FRUUHODomR

QRV UHVtGXRV�

3DUD RV JDVWRV S~EOLFRV WRWDLV� R FRHILFLHQWH GH FXUWR SUD]R REWLGR� bo=0.89�

WDPEpP IRL PHQRU TXH R FRHILFLHQWH GH ORQJR SUD]R� k=1,12; FRQWXGR� HP WHUPRV

DEVROXWRV� R YDORU p PHQRU GR TXH DTXHOHV UHODWLYRV DRV JDVWRV FRP HGXFDomR�

2 YDORU ILQDO HQFRQWUDGR SDUD R FRHILFLHQWH GH HODVWLFLGDGH�UHQGD SDUD RV JDVWRV

S~EOLFRV WRWDLV IRL 0.92� LQIHULRU j XQLGDGH H� SRUWDQWR� LQHOiVWLFR� /RJR� D KLSyWHVH GD

OHL GH :DJQHU QmR VH FRQILUPD SDUD RV JDVWRV S~EOLFRV WRWDLV� DR FRQWUiULR GR TXH VH

YHULILFD QD SDUWLFXODULGDGH GRV JDVWRV HP HGXFDomR�

��&216,'(5$d¯(6�),1$,6�

8PD YH] FRQFOXtGRV RV SDVVRV LQLFLDOPHQWH SURMHWDGRV� SDUD VH DOFDQoDU R

REMHWLYR SURSRVWR QHVWH HVWXGR� FDEH DJRUD ID]HU XP OHYDQWDPHQWR JHUDO VREUH RV

UHVXOWDGRV REWLGRV� D WtWXOR GH FRQVLGHUDo}HV ILQDLV�

(P SULPHLUR OXJDU� FRQYpP OHPEUDU TXH WRGR R PHFDQLVPR HQGyJHQR HQYROYLGR

QR SURFHVVR GH DORFDomR GH UHFXUVRV� FRQVWLWXtGR SHORV GLYHUVRV DJHQWHV� &RQJUHVVR�

EXURFUDWDV GR 0LQLVWpULR GD (GXFDomR� VHFUHWDULDV� SURIHVVRUHV� SHVTXLVDGRUHV H

DOXQRV� GHQWUH RXWURV� IRUDP WRPDGRV FRPR GDGRV� RX GH RXWUD IRUPD�

SHUPDQHFHUDP VRE D FRQGLomR FHWHULV SDULEXV� 2 TXH VH SUHWHQGLD GHWHUPLQDU HUD TXDO

D UHODomR H[LVWHQWH HQWUH DV YDULiYHLV GHILQLGDV FRPR JDVWR S~EOLFR HP HGXFDomR H

UHQGD�

6HJXQGR� SDUWLPRV HP EXVFD GH WDO UHODomR WHQGR FRPR EDVH D KLSyWHVH LQLFLDO

GD YDOLGDGH GD OHL GH :DJQHU� 3URFXUDYD�VH� GHVWD IRUPD� LQYHVWLJDU DWp TXH SRQWR

XPD OHL VXVWHQWDGD DLQGD GR ILQDO GR VpFXOR SDVVDGR H TXH VH GL]LD YDOLGDU HP

TXDOTXHU VLVWHPD HFRQ{PLFR VH FRQILUPDULD SDUD XP SDtV VXEGHVHQYROYLGR� R %UDVLO�

FHUFD GH FHP DQRV GHSRLV�

7HUFHLUR� D OHL GH :DJQHU HVWi EDVHDGD HP JHQHUDOL]Do}HV HVWDEHOHFLGDV DWUDYpV

GD REVHUYDomR GLUHWD GRV IDWRV� (UD SUHFLVR� SRUWDQWR� HQFRQWUDU XP PpWRGR� XP

PRGHOR� SDUD VXVWHQWDU D KLSyWHVH GH TXH D HODVWLFLGDGH�UHQGD GRV JDVWRV S~EOLFRV�
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SDUD R FDVR HVSHFtILFR GD HGXFDomR� HUD LJXDO RX PDLRU GR TXH XP� FDUDFWHUL]DQGR�D

FRPR XP EHP VXSHULRU�

&RP EDVH QHVWHV SUHVVXSRVWRV� SURFHGHX�VH� HQWmR� j DSOLFDomR GH XP SURFHVVR

HFRQRPpWULFR SDUD DV YDULiYHLV *DVWR 3~EOLFR QD IXQomR (GXFDomR H &XOWXUD �YDULiYHO

GHSHQGHQWH�� LQFOXLQGR DV WUrV HVIHUDV GH JRYHUQR� H 3,% �YDULiYHO H[SOLFDWLYD��

&RQYpP OHPEUDU TXH R PRGHOR p OLPLWDGR j PHGLGD TXH VH HVWi WUDEDOKDQGR FRP

XPD YDULiYHO H[SOLFDWLYD VRPHQWH� 0DV R TXH VH TXHU p TXDQWLILFDU R VHQWLGR GHVWD

UHODomR� $SOLFDGRV RV GHYLGRV WHVWHV� VRE R FRQWH[WR PHWRGROyJLFR GD DERUGDJHP�

TXH SDUWH GH XP PRGHOR PDLV JHUDO SDUD XP PDLV HVSHFtILFR� LPSRQGR�VH UHVWULo}HV�

RSWRX�VH SHOD XWLOL]DomR GH XPD HTXDomR HVWiWLFD FRP HUURV DXWR�UHJUHVVLYRV�

2V GDGRV� FRQVWDQWHV GH XPD VpULH WHPSRUDO TXH YDL GH ���� D ����� SDUD

DTXHODV YDULiYHLV� IRUDP HQWmR LQVHULGRV QR VRIWZDUH HFRQRPpWULFR 0LFURILW H� DWUDYpV

GD HVWLPDomR SHOR 0pWRGR &RFKUDQH�2UFXWW� REWHYH�VH D HTXDomR ILQDO HVWLPDGD� 2

YDORU HQFRQWUDGR SDUD R FRHILFLHQWH GD HODVWLFLGDGH�UHQGD GRV JDVWRV S~EOLFRV FRP D

IXQomR (GXFDomR H &XOWXUD IRL GH ����� RX HOiVWLFR� ,VWR VLJQLILFD TXH D YDULDomR

SHUFHQWXDO QRV JDVWRV S~EOLFRV HP HGXFDomR IRL PDLRU TXH D YDULDomR SHUFHQWXDO QR

3,%� RX TXH� SDUD FDGD XQLGDGH DGLFLRQDO GH UHQGD� D SURSRUomR GRV JDVWRV S~EOLFRV

HP HGXFDomR IRL GH ����� FDUDFWHUL]DQGR XP EHP VXSHULRU� 'HVWH PRGR� SHOR

FRQFHLWR GD HODVWLFLGDGH RX VHQVLELOLGDGH� FRQILUPRX�VH� GH IDWR� D YDOLGDGH GD OHL GH

:DJQHU SDUD RV JDVWRV S~EOLFRV HP HGXFDomR H UHQGD� 2 PHVPR Mi QmR RFRUUHX FRP

RV JDVWRV S~EOLFRV WRWDLV� FXMR FRHILFLHQWH HQFRQWUDGR IRL GH ���� � RX LQHOiVWLFR�

2EVHUYDQGR�VH RV UHVXOWDGRV� LQIHUH�VH TXH� SDUD RV JDVWRV S~EOLFRV WRWDLV� D QmR�

YDOLGDGH GD KLSyWHVH GD OHL GH :DJQHU SRGH� QD YHUGDGH� HVWDU DVVRFLDGD j SURSRVLomR

GH 3($&2&. H :,6(0$1� VREUH D OLPLWDomR GD UHFHLWD SDUD D H[SDQVmR GRV JDVWRV�

1R FDVR GRV JDVWRV FRP D IXQomR (GXFDomR H &XOWXUD� WDO HIHLWR p DPHQL]DGR SHOD

YLQFXODomR GLUHWD GH DOJXQV UHFXUVRV DRV VHWRUHV VRFLDLV� DVVHJXUDQGR�VH XP YROXPH

PDLV XQLIRUPH�

6RE WDLV FLUFXQVWkQFLDV� HQWmR� RV GDGRV UHYHODP TXH R JDVWR S~EOLFR HP

HGXFDomR H FXOWXUD p SULRULGDGH VLP� HPERUD DV HYLGrQFLDV UHDLV� GH FULVH QR VLVWHPD�

GH IDOWD GH FRQGLo}HV� WHQGDP D UHYHODU R FRQWUiULR� TXHP VDEH D VLWXDomR QmR HVWDULD

DLQGD SLRU" (QWUHWDQWR� FDEH GHVWDFDU TXH R UHVXOWDGR REWLGR WHYH FRPR EDVH XP

GHPRQVWUDWLYR GH YDORUHV FRQWDELOL]DGRV GHVWLQDGRV jTXHOD IXQomR� 2 TXH IDOWD VDEHU

DJRUD p VH D DORFDomR GRV UHFXUVRV� LQWHUQDPHQWH� QR VLVWHPD GH HQVLQR S~EOLFR

EUDVLOHLUR� IRL HILFLHQWH� H LVWR WHP D YHU FRP R PHFDQLVPR TXH KDYLD VLGR WRPDGR

FRPR GDGR�
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3RU LVVR� DSURIXQGDU R HVWXGR VREUH FDGD XPD GDV YDULiYHLV HQGyJHQDV GR
VLVWHPD p R SUy[LPR SDVVR TXH GHYHUi VHU VHJXLGR� ( HVWD QmR p XPD WDUHID IiFLO� Mi
TXH HQYROYH QmR Vy YDULiYHLV HFRQ{PLFDV� PDV SULQFLSDOPHQWH SROtWLFDV�

%,%/,2*5$),$�

� $18É5,2 (67$7Ì67,&2 '2 %5$6,/� ),%*( 5LR GH -DQHLUR� ����������
� %,5'� 5LFKDUG 0� 2 FUHVFLPHQWR GDV GHVSHVDV S~EOLFDV� ,Q� 6,/9$� )HUQDQGR
5H]HQGH GD� 3ROtWLFD )LVFDO H 3URJUDPDomR GRV *DVWRV GR *RYHUQR� 5LR GH -DQHLUR�
,3($�,13(6� ����� S� ������
� %5$6,/� 0LQLVWpULR GD )D]HQGD�6HFUHWDULD GH (FRQRPLD H )LQDQoDV� )LQDQoDV GR

%UDVLO� 5HFHLWD H 'HVSHVD � 8QLmR� (VWDGRV H 0XQLFtSLRV� %UDVtOLD� Y� ;;,,, D ;;;� �����
����� �����
� &+,$1*� $OSKD� 0DWHPiWLFD SDUD HFRQRPLVWDV� WUDG� 5REHUWR &DPSV GH 0RUDHV�
UHY� WpFQLFD GH /XL] 6DOYDGRU /RSH]� 6mR 3DXOR� 0F*UDZ�+LOO GR %UDVLO� (G� GD
8QLYHUVLGDGH GH 6mR 3DXOR� �����
� &87+%(57621� .HLWK� +$//� 6WHSKHQ *� 	 7$</25� 0DUN 3� $SSOLHG

(FRQRPHWULF 7HFKQLTXHV� +DUYHVWHU� :KHDWVKHHI� �����

� (1*/(� 5�)� 	 *5$1*(5� &�:�-��HGV�� /RQJ�5XQ (FRQRPLF 5HODWLRQVKLSV�
5HDGLQJV LQ &RLQWHJUDWLRQ� 2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV� �����
� (67$7Ì67,&$6 +,67Ð5,&$6 '2 %5$6,/� 6pULH (VWDWtVWLFDV 5HWURVSHFWLYDV�
Y���� 5LR GH -DQHLUR� ,%*(� �����
� +$59(<� $QGUHZ� 7KH (FRQRPHWULF $QDO\VLV RI 7LPH 6HULHV� ��HG� /RQGUHV� 3KLOOLS
$OODQ� �����
� ,%*(� ,QGLFDGRUHV GR ,%*(� 6XSOHPHQWR &RQWDV 1DFLRQDLV � %UDVLO ���������� MXO�
�����
�� -2+16721� -RKQ� 0pWRGRV HFRQRPpWULFRV� 6mR 3DXOR� $WODV� �����
�� 0$&+$'2 -5�� -RVp 7HL[HLUD� &ODVVLILFDomR GDV &RQWDV 3~EOLFDV� 5LR GH -DQHLUR�
)*9� �����
�� 0$''$/$� *� 6� ,QWURGXFWLRQ WR (FRQRPHWULFV� ��HG� 6LQJDSRUH� 0DFPLOODQ
,QWHUQDWLRQDO� �����
�� 0217(,52� -RUJH 9LDQQD� )RQWHV (QGyJHQDV GR FUHVFLPHQWR GR 6HWRU 3~EOLFR QR

%UDVLO� 5LR GH -DQHLUR� 3URJUDPD 1DFLRQDO GH 3HVTXLVD (FRQ{PLFD�313(� 6pULH )DF�
6tPLOH Q� ���

�� 025(772� &OHLGH )� $ HODVWLFLGDGH�UHQGD GRV JDVWRV S~EOLFRV HP HGXFDomR QR %UDVLO�

3RUWR $OHJUH� ����� ��� S� 'LVVHUWDomR �0HVWUDGR�� )DFXOGDGH GH &LrQFLDV
(FRQ{PLFDV� 8QLYHUVLGDGH )HGHUDO GR 5LR *UDQGH GR 6XO� �����
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�� 086*5$9(� 5� 	 3($&2&.� $��RUJV� &ODVVLFV LQ WKH 7KHRU\ RI 3XEOLF )LQDQFH�

/RQGRQ� 0DFPLOODQ DQG &R�� S� ���� �����

�� 3($&2&.� $ODQ 	 :,6(0$1� -DFN� 7KH *URZWK RI 3XEOLF ([SHQGLWXUHV LQ WKH 8QLWHG

.LQJGRP� HG� UHY� /RQGRQ� *HRUJH $OOHQ DQG 8QZLQ� �����

�� BBBBBBBBB� $SURDFKHV WR WKH $QDOLV\V RI *RYHUQPHQW ([SHQGLWXUH *URZWK� 3XEOLF

)LQDQFH 4XDUWHUO\� Y��� Q��� /RQGRQ� %HYHUO\ +LOOV� Y� �� Q� �� MDQHLUR �����

�� 3(6$5$1� 0� +DVKHQ 	 3(6$5$1� %DKUDP� 0,&52),7 ���� DQ LQWHUDFWLYH

HFRQRPHWULF VRIWZDUH SDFNDJH� 2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV� �����

�� 5,$1,� )OiYLR� (FRQRPLD GR 6HWRU 3~EOLFR� XPD DERUGDJHP LQWURGXWyULD� ��HG� 6mR

3DXOR� $WODV� �����

�� 6,/9$� )HUQDQGR 5� GD� 0$+$5� 'HQQLV -�� $/0(,'$� :DQGHUO\ -� 0� GH 	

+,15,&+6� +DUOH\ +� 3ROtWLFD )LVFDO H 3URJUDPDomR GRV JDVWRV GR *RYHUQR� 5LR GH

-DQHLUR� ,3($�,13(6� �����

�� 6,/9$� )HUQDQGR 5H]HQGH GD� $YDOLDomR GR 6HWRU S~EOLFR QD HFRQRPLD EUDVLOHLUD�

HVWUXWXUD IXQFLRQDO GD GHVSHVD� ��HG� 5LR GH -DQHLUR� ,3($�,13(6� �����

�� 6,/9$� /LQR 0DUWLQV GD� &RQWDELOLGDGH *RYHUQDPHQWDO� XP HQIRTXH DGPLQLVWUDWLYR�

��HG� 6mR 3DXOR� $WODV� �����
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$%675$&7

7+( �(/$67,&,7<�,1&20(6� 2) 38%/,& (;3(16(6 :,7+

('8&$7,21 ,1 %5$=,/

7KLV VWXG\ KDG DV SXUSRVH WR LQYHVWLJDWH WKH UHODWLRQ WKDW FRPHV WR H[LVW EHWZHHQ

3XEOLF ([SHQVHV LQ (GXFDWLRQ DQG &XOWXUH DQG 3XEOLF ,QFRPHV ��3,%�� LQ WKH SHULRG

RI ���� WR ����� WKURXJK WKH FRQFHSW RI �HODVWLFLW\�LQFRPHV��,W ZDV XWLOL]HG� ZLWK WKLV

SXUSRXVH� DQ HFRQRPHWULF HVWLPDWLRQ WKDW KDG DV VXSSRUW D PHWKRGRORJ\ EHJLQQLQJ

IURP WKH VSHFLILFDWLRQ RI D PRUH JHQHUDO PRGHO WR D PRUH VSHFLILF RQH �WKH JHQHUDO WR

VSHFLILF PHWKRGRORJ\�� ,W ZDV HVWLPDWHG WKH IXQFWLRQ LQ D ZD\ WKDW FRQILUPV WKH

�:DJQHU /DZ�� ZKLFK FRQVLGHUHG EHLQJ WKH HGXFDWLRQ JRRG DV D VXSHULRU JRRG� 7KH

UHVXOW IRXQG LQGLFDWHV WKDW WKH 3XEOLF ([SHQVHV ZLWK (GXFDWLRQ DQG &XOWXUH DUH

IOH[LEOH LQ %UDVLO� LQ WKH FRQVLGHUHG SHULRG� XQGHUVWRRG WKDW WKH\ FKDQJHG PRUH WKDQ

SURSRUWLRQDOO\ WR WKH FKDQJLQJ RI WKH HDUQLQJV� GHVSLWH WKH UHDOLW\ RI WKH V\VWHP WR

VXJJHVW WKH RSSRQHQW�

.H\�ZRUGV� HGXFDWLRQ� TXDQWLWDWLYH PHWKRGV� SXEOLF HFRQRP\ VHFWRU�

 


