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SiJ

(FXDFLYQ SDUD KDOODU HO SRUFHQWDMH REVWUXFFLYy
(FXDFLYQ GH FRQWLQXLGDG

(FXDFLYQ GH FRQWLQXLGDG HQ VDQJUH

&RQVWDQWH GH GHQVLGDG GH OD VDQJUH
1IDYLHU+6WRNHV SDUD X

1IDYLHU+6WRNHV SDUD Y

1IDYLHU+6WRNHYV SDUD Z

1IDYLHU+6WRNHYV SDUD X VLQ JUDYHGDG
1IDYLHU+6WRNHV SDUD Y VLQ JUDYHGDG
1IDYLHU+6WRNHV SDUD ZVLQ JUDYHGDG
1IDYLHU+6WRNHV SDUD YDVRV VDQJXLQHRYV

)RUPD VLPSOLILFDGD GH 1DYLHU+6WRNHV SDUD YDVRYV
(FXDFLYQ UHSUHVHQWDWLYD GH &DUUH X

BHULH GH IXULHU SDUD PRGHOR :LQGNHVVHO
&RQYHUVLYQ GHPP+JD 3DVFDOHYV

&RHILFLHQWH GH FRUUHODFLYQ SRUUDQJRV GHG6SHDUI
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Sid

$QH[R$ &RQMXQWR GH 'DWRV GH &DVRV &0tQLFRV 5HSRUW

$QH[R % ODWUL]GH 'HFLVLYQ GH 6RIWZDUH GH (OHPHQWR\

$QH[R & ODWUL] GH '"HFLVLYQ GH6RIWZDUH GH 3URJUDPDFL

$QH[R' 5HQGHUV

$QH[R( 5SHVXOWDGRV GH6LPXODFLYQ

$QH[R) 5 HVXOWDGRV GH3URJUDPDFLYQ\'HVFDUJDEOHYV

$QH[R* 5HVXOWDGRY 9DOLGDFLYQ GH5HVXOWDGRYV
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(QIHUPHGDG $UWHULDO 3HULIpULFD

&RPSXWDWLRQDO )OXLG "\QDPLF

(QIHUPHGDGHV FDUGLRYDVFXODUHYV p

EQGLFH 7TRELOOR %UD]R

IDYLHU 6WRNHYV

SUHVLYQ $SUWHULDO

SUHVLYQ $UWHULDO 'LDVWYOLFD

SUHVLYQ $SUWHULDO 6LVWYOLFD

8VHU 'HILQHG )XQFWLRQ
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$/*25,702 3URFHGLPLHQWR TXHVH GHVDUUROOD SDVR D S
SUREOHPD PHGLDQWHHO XVR GH XQRUGHQDGRU XWLO
PDWHPIWLFDV ROyJLFDV 9HQHV 7DEHU

$57(5,% %5%$48,%$/ $UWHULD SULQFLSDO GHO EUD]R FRQW!|
HQHO LQWHULRU GHO EUD]R 9HQHV 7DEHU

$57(5,%$ )(025%$/ 3URORQJDFLYQ GH OD DUWHULD LOtDFD H
LQIHULRU TXHFRPLHQ]D LQPHGLDWDPHQWH SRU GHED
OD XQLYQ GH ORV WHUFLRV PHGLR HLQIHULRU GHO PXV

$57(5,%$ 7,%,%$/ $17(5,25 FRQWLQXDFLYQ GH OD DUWHULD
VDQJUH D OD SLHUQD DO WRELOOR\DO SLH 9HQHV 7D

$57(5,$7,%,%$/ 3267(5,25 UDPD GH OD DUWHULD SRSOtWHD
DODSLHUQD\DO SLH 9HQHV 7DEHU

$7(52(6&/(526,6 WUDVWRUQR DUWHULDO IUHEXHQWH EDL
GH SODFDV DPDULOOHQWDY GH FROHVWHURO GH OtS
VXSHUILFLH LQWHUQD GH ODV SDUHGHV GH ODV DUWH U
ORVE\\$QGHUVRQ

&/$8',&$&,i11 GHELOLGDG GH ODV SLHUQDV TXH VH DFRP:
FDODPEUHV HQ ODV SDQWRUULOODVY SURGXFLGD SRU
KDFLD ORV P~VFXORV GH OD SLHUQD ORVE\\$QGHUVRC

(1)(50('$" $57(5,%$/ 3(5,)e5,&% (QIHUPHGDG DWHURVFOHU
DUWHULDV DRUWRLOtDFD D[LODU FDUYWLGD RIHPRUL

(67(126,6 WUDVWRUQR FDUDFWHUL]DGR SRU OD FRQWU
DEHUWXUD R YtD GH SDVR HQ XQD HVWUXFWXUD FRUSR!

)/8,'2 1(:721,$12 DTXHO FX\R FRPSRUWDPLHQWR GH IOXM
XQD YLVFRVLGDG FRQVWDQWH LQGHSHQGLHQWHPHQW
VRPHWD &KDQGUDQ .HW DO

)/8,'2 12 1(:721,$12 DTXHO FX\R FRPSRUWDPLHQWR GH IC
UHODFLYQ OLQHDO VLPSOH HV GHFLU VX YLVFRVLGLE
&KDQGUDQ .HWDO



+,3(57(16,11 HQIHUPHGDG FRP~Q D PHQXGR DVLQWRPiWL
XQ DXPHQWR GH OD SUHVLYQ DUWHULDO TXHH[FHGH SH
+J ORVE\ $QGHUVRQ

1',&(72%,//12%5%$=2 FRFLHQWHHQWUHOD SUHVLYQ VDQJX
\ OD SUHVLYQ VDQJXtQHD VLVWYOLFD HQ HO EUD]R 6H
PI[LPDHQHOWRELOORSDUDFDGD SLHSRUODPiVDOWD
EUDTXLDOHV 9HQHV 7DEHU

02'(/2'(&$55($8 PRGHORUHROYJLFR TXHGHVFULEH OD YL
QR QHZWRQLDQR HQ IXQFLYQ GH OD WDVD GH FL]IDOODG

1%$9,(5 672.(6 FRQMXQWR GH HFXDFLRQHVY GLIHUHQFLDOH
GHVFULEHQ HO PRYLPLHQWR GHIOXLGRV YLVFRVRV &k

35(6,i1 $57(5,$/ SUHVLYQ HMHUFLGD SRU HO YROXPHQ GH
ODV SDUHGHV GH ODV DUWHULDV DVt FRPR VREUH OD"
FRUD]YyQ ORVE\\$QGHUVRQ

35(6,i1 $57(5,%/ ',$671/,&% SUHVLYyQ DUWHULDO FXDQGR
FRUD]yQ VHHVWIQ OOHQDQGR GH VDQJUH (Q SHUVRQEL
D PP +J 9HQHYV 7DEHU

35(6,11 $57(5,%$/ 6,671/,&% SUHVLYQ DUWHULDO GXUDQWH
YHQWUtFXORV TXH QRUPDOPHQWH YD GH D PP +1J

5(2/2*E$ HVWXGLR GH OD GHIRUPDFLYQ\HO IOXMR GH OR)

9,6&26,'$" UHVLVWHQFLD TXH RIUHFH XQ IOXLGR D FDPEL
UHODWLYD GH VXV SDUWtFXODV GHELGR D OD DWUDFFI
/DEHU
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/ID GLQIiPLFD GH IOXLGRV FRPSXWDFLRQDO FXHQWD FF
EDVWDQWH DPSOLR LQFOXVLYH HQ HO iUHD GH OD PHG
KHUUDPLHQWD LQYDOXDEOH SDUD GLIHUHQWHY XVRV F
TXLU~UJLFD OD RSWLPL]DFLYQ GH WUDWDPLHQWRV OI
GLIHUHQWHY HQIHUPHGDGHY HWF (Q HO FRQWH[WR GH O
LQIUDGLDJQRVWLFDGD GDGR HO GLDJQYVWLFR WDUGtR
OD VLQWRPDWRORJtD LQHVSHFtILEFD TXH VROR VXHOH PD
DYDQ]DGRV 5HVXOWD SHUWLQHQWH HO GHVDUUROOR G+
SHUPLWDQ UHFRQRFHU GH FLHUWD OD SURJUHVLYQ GH O
SUR\HFWR SUHWHQGH VHQWDU ODV EDVHV SDUD HO GHYV
H[SORUDFLYQ GH OD SURJUHVLYQ GH OD ($3 SRU PHGLR
GLDJQYVWLFR \OD FXUYD GH IOXMR VDQJXtQHR FRQ HO |
iUHD GH OD VDOXG FXHQWHQ FRQ XQD KHUUDPLHQWD LQW
OD HYROXFLYQ GH OD HQIHUPHGDG 3RU PHGLR GH XQD F
TXH LQLFLDOPHQWH VH FRQVWUX\R XQ FRQMXQWR GH FD\
FRQVLGHUDU ODV YDULDEOHY GH HQWUDGD GH OD VLPXC
JOXHQW SRVWHULRUD XQ SURFHVR GHVHOHFFLYQ SRU OD
HQ GRQGH VH FRQVLGHUDURQ ODV HFXDFLRQHV JREHUQ
HFXDFLRQHV GH 1DYLHU 6WRNHV GH OD /H\ GH FRQWLQX
&DUUHDX\HO PRGHOR GH:LQGNHVVHO SDUD GHILQLUHO S
EDVH OD UHSUHVHQWDFLYQ GH OD JUIILFD GH OD FXUYD G*
VLPXODFLYQ GLRLQLFLRFRQ OD REWHQFLYQ GHO UHQGHU
HQ OD IDVH GH VLPXODFLYQ VH UHDOL]DURQ GRV JUXSRV G
\ SURJUHVLYQ SRU SRUFHQWDMH GH HVWHQRVLV GHVGH

OD YDULDFLYQ GH OD SUHVLYQ DUWHULDO D FDXVD GH OD
HVWDQGDUL]DFLYQ GH ODV VLPXODFLRQHV \ GH SURFHVE
SURFHGLY D UHDOL]DU OD SURJUDPDFLYQ SHUWLQHQWH S
OD FXUYD GH IOXMR VDQJXtQHR \D GHILQLGD SRU 8') HQ $1¢
PRVWUDVHHO FRPSHQGLR GH UHVXOWDGRY GH VLPXODEL})
DUWHULDO FRPR DO IOXMR VDQJXtQHR )LQDOPHQWH VH
WDQWR FXDQWLWDWLYD FRPR FXDOLWDWLYDPHQWH GH
FRHILFLHQWH GH FRUUHODFLYQ GH 6SHDUPDQ TXH DUURM|
HQ ORV TXH VH GHVWDFDQ tQGLFHVY GH FRUUHODFLYQ PX)\
WHYULFR GH ORV FDVRV \ OD 3$6 WLELDO VLPXODGD \HO ,7¢
\ UHVSHFWLYDPHQWH &XDOLWDWLYDPHQWH VHUHDO



FRQ SURIHVLRQDOHY HVSHFLDOLVWDY HQ HO iUHD GRQGH
GH H[SORUDFLYQ WXYR PX\ EXHQD UHFHSFLYQ FRQ UHVSH
SUHVHQWDGRYVY GRQGH VH FRQVLGHUDQ UHOHYDQWHYV SLC
FRKHUHQWHV FRQ UHVSHFWR D OR REVHUYDGR GXUDQWH (

33/$%5%$6 &/$9(QIHUPHGDG $UWHULDO 3HULIpULFD )OXM
$UWHULDO ORGHODPLHQWR
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&RPSXWDWLRQDO IOXLG G\QDPLFV KDV D YHU\ ZLGH ILHOG
RIPHGLFLQH ZKHUHLWLVDQLQYDOXDEOH WRRO IRU GLIII
SODQQLQJ RSWLPLVDWLRQRIWUHDWPHQWY UHVHDUFK D
HWF ,Q WKH FRQWH[W RI 3$' ZKLFK LV DQ XQGHUGLDJQR
GLDJQRVLV LW XVXDOO\ SUHVHQWY EHFDXVH RI WKH QRQ
PDQLIHVWY LWVHOI LQ WKH PRVW DGYDQFHG VWDJHV LW
WRROV WKDW DOORZ WKH SURJUHVVLRQ RI WKH GLVHDVH
SURMHFW DLPV WR OD\ WKH IRXQGDWLRQV IRU WKH GHYH
SURJUHVVLRQ RI 3%$' E\ PHDQV Rl WKH $%, WKH GLDJQRYV'
EORRG IORZ FXUYH LQ RUGHU WR SURYLGH KHDOWK SURI}
DOORZV WKHP WR REVHUYH WKH HYROXWLRQ RI WKH GLVHLE
SKDVHV LQ ZKLFK LQLWLDOO\D VHW RI UHSRUWHG FOLQLF
FRQVLGHU WKH LQSXW YDULDEOHV RI WKH VLPXODWLRQ W
DIWHUD VHOHFWLRQ SURFHVV E\WKHHYDOXDWLRQ RIGLII
HTXDWLRQV RI WKH PRGHO ZHUH FRQVLGHUHG VXFK DV Wi
/IDZ RI &RQWLQXLW\ WKH UKHRORJLFDO PRGHO Rl &DUUHTL
GHILQH WKH YHORFLW\ SURILOH EDVHG RQ WKH UHSUHVHQ
FXUYH 7KHVLPXODWLRQ SURFHVV VWDUWHG ZLWK REWDL
WKHIHPRUDO DUWHU\ LQ WKH VLPXODWLRQ SKDVH WZR JU|
FOLQLFDO FDVHV DQG SURJUHVVLRQ E\SHUFHQWDJH RI VW
FRQVLGHU WKH YDULDWLRQ LQ DUWHULDO SUHVVXUH GXH
RI WKH VLPXODWLRQV ZDV FRPSOHWHG DQG WKH UHVXOW
UHOHYDQW SURJUDPPLQJ ZDV FDUULHG RXW WR REWDLQ \
IORZ FXUYH DOUHDG\ GHILQHG E\8')LQ $16<6 DQG WKH JUD
WKH FRPSHQGLXP RI VLPXODWLRQ UHVXOWY UHODWHG W]
IORZ )LQDOO\ DYDOLGDWLRQ SURFHVV ZDV FDUULHG RXW
AXDQWLWDWLYHO\ D 6SHDUPDQ FRUUHODWLRQ FRHIILFL}
FRQVLVWHQW UHVXOWYV LQ ZKLFK YHU\ VWURQJ FRUUHOD
WR WKH WKHRUHWLFDO $%, Rl WKH FDVHV DQG WKH VLPXO
VLPXODWLRQ GDWD DQG UHVSHFWLYHO\ 4XDOLWI
FDUULHG RXW ZLWK SURIHVVLRQDO VSHFLDOLVWYV LQ WKH
WKH H[SORUDWLRQ WRRO ZDV YHU\ ZHOO UHFHLYHG ZLWK
SUHVHQWHG ZKHUHWKH\DUHFRQVLGHUHG UHOHYDQW IRL
ZLWK UHVSHFW WR ZKDW ZDV REVHUYHG GXULQJFOLQLFDC



(< :25'6 % ORRG )ORZ %ORRG 3UHVVXUH ORGHOOLQ
'LVHDVH
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/ID (QIHUPHGDG $UWHULDO 3HULIpULFD ($3 HV XQD HC
FDUDFWHUL]DGD SRU OD REVWUXFFLYQ TXH VH JHQHUD
PLHPEURV LQIHULRUHV $FWXDOPHQWHOD ($3 UHSUHVHQV
SXHV VHHVWLPD TXHVX SUHYDOHQFLD VHHQFXHQWUD HQ
PXQGLDO OD DPSOLWXG GHGLFKR UDQJR\HO SUREOHPD
S~EOLFD VH GHEH D UD]JRQHYV SULQFLSDOHV OD HQIHUF
HQ ODV HWDSDV WHPSUDQDYVY SRU OR TXH QR VH VXHOH .
HVSHFLILFD KDVWD HVWDGLRVY DYDQ]J]DGRV OR TXH FRQV
LQIUDGLDJQRVWLFDGD \ D VX YH] TXH GLFKD VLQWRPDWI
FRQGLFLRQHV PpGLFDV OR TXH JHQHUD TXH VH OLPLWH
FOtQLFD D FDXVD GHRWUDV DIHFFLRQHYV

/IDIDOWD GHGHWHFFLYQWHPSUDQD GHOD ($3 OOHJD D Jt
TXH HQ FDVRV HIWUHPRV SXHGHQ GHULYDU D XQD DPSXWI
GHO KHFKRGHTXHUHVXOWD QHFHVDULR SURIXQGL]DUHQ
PLvPD GHVGHHO GHVDUUROOR HQ Vt HVGHFLU GHVGH OR

3RU HQGH VH SURSRQH OD HODERUDFLYQ GH XQD KHUU!|
OD SURJUHVLYQ GH OD ($3 SRU PHGLR GH fUHVXOWDGRVT
HO ,7% \ OD FXUYD GH IOXMR VDQJXtQHR SRU PHGLR G
IOXLGRY FRPSXWDFLRQDO HO SURFHVDPLHQWR GH GDWHF
HQ FXHQWD XQRV REMHWLYRY HVSHFtILFRV D ORV TXH OH
GH OD PHWRGRORJtD $ PRGR VtQWHVLYV OD FRQVWUXFF
GH FDVRV FOtQLFRV UHSRUWDGRY SDUD GHWHUPLQDU OD
DUWHULDO GRQGH SRVWHULRUPHQWH VH HYDOXDUtDQ ¢
DVt FRQFUHWDU ODV HEXDFLRQHV JREHUQDQWHVY 3DUD
PRGHODPLHQWR DUWHULDO WDQWR HQ FRQGLFLRQHV QR
VH FRQWHPSODURQ GLIHUHQWHY UHQGHUV UHSUHVHQWD
REVWUXFFLYQ SRVLEOHV SDUD OXHJR SDVDU D XQ SURF#
GLIHUHQWHYV VLPXODFLRQHV HQ FRQFUHWR HQ GRQGH VH
FOtQLFRV FRPR ODV VLPXODFLRQHV UHODFLRQDGDV D OD ¢
TXHVH FRQVROLGDURQ ORV GLIHUHQWHY UHVXOWDGRYV G|
IDVH GH SURJUDPDFLYQ SDUD FXPSOLU FRQ HO REMHWLYR
HO ,7% \ HO IOXMR VDQJXtQHR SDUD DVt UHODFLRQDUORYV
GHQWUR GH OD LQWHUID] GH YLVXDOL]DFLYQ GHORV PLVPF
~OWLPRREMHWLYR GHYDOLGDFLYQGHUHVXOWDGRYV D OF



GHFRUUHODFLYQ GH6SHDUPDQ SDUDDVHJXUDU ODUHODF
LQWHUID]JUIILFD SRU GRV SDUWHV PpGLFRV

3HVH D ORV UHVXOWDGRY VH GHEHQ UHFRQRFHU ODV
ODUJRGHODHODERUDFLYQ GHO SUR\HFWR FRPR OD GLVSR
UHODFLRQDGRV D OD ($3 R D ODV LPiJHQHV FOtQLFDV HVSH
SDUDVXUHVSHFWLYR SURFHVDPLHQWR FRPR UHQGHU

(OSURSYVLWR GHHVWH SUR\HFWR UDGLFDHQ ODFRQWU
ELRLQIJHQLHUtD DO FRQVLGHUDU OD FUHDFLYQ GH XQD KH
OD H[SORUDFLYQ GH XQD HQIHUPHGDG GHWHUPLQDGD OD
LQJHQLHUtD\ILVLRORJtD SHUPLWLHURQDERUGDU XQ GHVI
ODVEDVHVGHSRGHU GHVDUUROODUDOJR PiIVUREXVWR H(
GHOD SURJUHVLYQ GHHQIHUPHGDGHY FRPSOHMDYV FRPR O

IDHVWUXFWXUD GHO SUHVHQWH GRFXPHQWR FRPSUHQG
GHO SUREOHPD ORV UHTXHULPLHQWRYVY HO PDUFR GH UHII
\DVXYH]VXVUHVSHFWLYRV UHVXOWDGRY DGHPIiV GH FRC
VREUH HO SUR\HFWR



2%-(7,926

2%-(7,92 *(1(5$/

'HVDUUROODU XQ PRGHODPLHQWR UHSUHVHQWDWLYR G
KHUUDPLHQWD HQ OD SURJUHVLYQ GH OD HQIHUPHGDG D!
OD SUHVLYQ DUWHULDO HO tQGLFH WRELOOR EUD]R\OD F.

2%-(7,926 (63(&E),&26

(VWDEOHFHU ODV YDULDEOHVY GHHQWUDGD GHO PRGHO
OD ($3 SRUPHGLR GH XQ FRQMXQWR GH GDWRV

'HVDUUROODU XQ PRGHODPLHQWR DUWHULDO TXH VL
HQIHUPHGDG D SDUWLU GH ODV YDULDEOHY GH HQWUD(

'"HWHUPLQDU OD SUHVLYQ DUWHULDO \HO IOXMR VDQJX
GHO PRGHODPLHQWR DUWHULDO FRQHO ILQ GH UHODFIL

9DOLGDU ORV UHVXOWDGRV GHO PRGHODPLHQWR S
PDWHPiIWLFDV HQ ODV TXH VHWLHQH FRPRJROG HVWIiQ
SDUD OD YDORUDFLYQ GH OD ($3 HQ PLHPEURV LQIHULR



3/$17($0,(172 '(/ 352%/(0$%

'(),1,&,711'(/ 352%/(0$

/D HQIHUPHGDG DUWHULDO SHULIpULFD ($3 FRPSUHQGH
DUWHULDOHY QR FRURQDULRY FDXVDGRY SRUOD DOWHUDF
ODV DUWHULDV TXH QR VH HQFXHQWUDQ HQ HO FRUD]yQ FI
\ SLHUQDV %RODXRV HW DO

(QWUH WRGDV ODV FDXVDVTXHWLHQHODHQIHUPHGDG
SRUORV GHSYVLWRV GHJUDVD TXHVHDFXPXODQHQ ODV S
FRQRFLGR FRPRDWHURVFOHURVLY FDXVDQGR DVt REVWU
TXHLUULJDQ OD SDUWH LQIHULRU GHODV SLHUQDV $QGUI

/ID SUHYDOHQFLD SREODFLRQDO UHDO GH OD HQIHUPHGI
ODVSHUVRQDVTXHOD SDGHFHQ SXHGHQ VHUDVLQWRPIWL
DWtSLFRV &ULTXt 6LQHPEDUJR GHDFXHUGRFRQ $QC
JHQHUDO KDVWD HO GHODV SHUVRQDV PHQRUHYV GH D
GHODV SHUVRQDV PD\RUHV GH DxRV WLHQHQ ($3

3DUD HO GLDJQYVWLFR GH OD HQIHUPHGDG VH LQLFLD
FOtQLFD GHO SDFLHQWH EXVFDQGR IDFWRUHV GH ULHVJ
KLSHUWHQVLYQ $GHPiV VHUHDOL]D XQH[DPHQ ItVLFR Gy¢
\ VH H[DPLQD OD SUHVHQFLD GH KHULGDV FRPR ~OFHUDYV
ODV XXxDV R HQ OD FRORUDFLYQ GH OD SLHO %RODXRV OC
YHFHV ORV SDFLHQWHY DFXGHQ D OD FRQVXOWD PDQLIH\
REVWUXFFLYQ DUWHULDO SHULIpULFD FRPROD FODXGLFDF
VRQLQWHUSUHWDGRYVY FRPRSUREOHPDV QRUHODFLRQDGR
H[LVWHQ SDFLHQWHVY FRQ VtIQWRPDV DWtSLFRV R FRQ XQ H
DVt OD SXQWD GHO LFHEHUJ GH XQ JUDQ SUREOHPD HSLGHF
(VWD HQIHUPHGDG D PHQXGR VH FRQIXQGH FRQ RWUD"
ODV H[WUHPLGDGHV FRPR OD QHXURSDWtD SHULIpULFD R
VIQWRPDV GH OD ($3 FRPR HO GRORU HQ ODV SLHUQDV DO
FDXVDGRYV SRURWUDV DIHFFLRQHV (V GHFLU TXH VL OD KL
SXHGHQ VXEHVWLPDU R VREUHHVWLPDU OD YHUGDGHUD S
QHFHVDULDV ODV SUXHEDV REMHWLYDV R FRQ GLVSRVLW
1RUJUHQ HW DO



/IDSUHYDOHQFLD PXQGLDO GHOD HQIHUPHGDG DUWHULTEL
\HO GyQGH DSUR[LPDGDPHQWH HO GH HVWDV SHUVF
GyQGH HV FRPSOHMR DFFHGHU D OD DWHQFLYQ PpGLFD CQ
PRGHUDGRV UHFXUVRV TXHVHWLHQHQ )DELIQ 'DUtR HW D

$SDUWH GH FRQVLGHUDU HO SUREOHPD GHO GLDJQyVW
SUHYDOHQFLD SREODFLRQDO TXH OD PLVPD SUHVHQWD
HQIHUPHGDGHV YDVFXODUHY HVWD HV PD\RU\ SHVH D HVW|
PDQHUD $PHULFDQ +HDUW $VVRFLDWLRQ

3RU OR DQWHULRU VH SDUWH GHO KHFKR GH TXH UHVX
FRPSUHQVLYQ GH OD HQIHUPHGDG \ GH ODV YDULDEOHV T
OoOb PLVPD SDUD GHVDUUROODU WUDWDPLHQWRY HIHFWL)
FRPSOLFDFLRQHV JUDYHV \ PHMRUDU OD FDOLGDG GH YLC
.KDPHVHH

'"HELGR D HVWR VH KDFH XVR GH PRGHODPLHQWRY DU\
XQD JUDQ UHOHYDQFLD SDUD OD LQYHVWLJDFLYQ \ SDUD |
FDUGLRYDVFXODUHY 6LQ HPEDUJR H[LVWH XQD FODUD
HO FRQWH[WR GH ODV DUWHULDYVY SHULIpULFDV GH EUD]R
VLPXODFLRQHVY UHDOL]DGDVY HQ HVWXGLRV FRQ ELRIOXLG
VH FHQWUDQ FRQ PD\RU IUHFXHQFLD GH iUHDV GHO FXHI
PRUWDOLGDG SRU HMHPSOR ODV DUWHULDV FRURQDUL
UHYHODQGR XQHQIRTXHGHVLIJXDO GHPRGHODPLHQWRYV K
HQIHUPHGDG DUWHULDO SHULIpULFD &KDQGUDQ .HWDO

&DEHUHVDOWDUTXHODFRPSOHMLGDG GHO PRGHODPLH
GHOWLSRGHPRGHODPLHQWR GLPHQVLRQHY GLPHQVL)
PRGHORV PiVXWLOL]DGRV "R " TXHWLHQHQ XQD HVSHFL
GHVFULELU IHQYPHQRVY VH WUDWD *RXQOH\ - HW DO



JLJXUDEUERO GHO 3UREOHPD

$XWRUtD 3URSLD
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/D HQIHUPHGDG DUWHULDO SHULIPULFD QR VXHOH SUHVHC
HQVXVHWDSDVWHPSUDQDYVY SRUORTXHVHOHUHFRQRFHF
$GHPiV ORVVtQWRPDV GHOD ($3SXHGHQ VHUFRQIXQGLGR
OD DUWULWLV R OD QHXURSDWtD GLDEpWLFD \ GHPiV DIHF
PiV FRPXQHYV GH OD ($3 VRQ GRORU FDODPEUHV R IDWLJD
R KDFHU HMHUFLFLR XQ VLJQR TXH GHQWUR GHO FRQWH
FODXGLFDFLYQ LQWHUPLWHQWH SHUR HVWRV VtQWRPDV
HQIHUPHGDG HVWp DYDQ]DGD R SXHGHQ VHU VtQWRPDV VLF
HQIHUPHGDGHVY PHQFLRQDGDV DQWHULRUPHQWH $QGUIV
VHOOHJDD TXH VLQRVHWUDWD OD HQIHUPHGDG WHPSUD
FDXVDU FRPSOLFDFLRQHV JUDYHV FRPR ~OFHUDV HQ ODV
\DPSXWDFLYQ *RUQLN %HFNPDOQ



7HQLHQGR HQ FXHQWD HO FRQWH[WR GHO SUREOHPD St
GH TXH HQ ODV ~OWLPDV GpFDGDV ORV LQYHVWLJDGRU
KHPRGLQiIPLFDV EDVDGDV HQ LPiJHQHV PpGLFDV ERPR
FRQRFLPLHQWR VREUH OD ORFDOL]DFLYQ\SURJUHVLYQ GF
OD FRDUWDFLYQ GH OD DRUWD &R$ \ OD (QIHUPHGDG $UV
DO

8QD SRVLEOH VROXFLYQ SDUD FRPSUHQGHU GH PHMRU IF
DUWHULDO \D TXH HV FUXFLDO SDUD TXH LQYHVWLJDGRU
VDOXG GH GLIHUHQWHYV FDPSRV FRPSUHQGDQ VLVWHPDV F
FRPSRUWDPLHQWRHQGLYHUVDV VLWXDFLRQHV +RVVHLQI
PPGLFRV RLQJHQLHURY HQWLHQGDQ D GHWDOOH HO VLVYV
VROXFLRQHV SHUWLQHQWHV \ DVt WHQHU XQ LPSDFWR SR
SDFLHQWHV FRQ ($3

3RU OR WDQWR VH SURSRQH HO GHVDUUROOR GH XC
FRPSRUWDPLHQWR DUWHULDO WDQWR HQ FRQGLFLRQHV
UHODFLYQ FRQ OD (QIHUPHGDG $UWHULDO 3HULIpULFD S
HOHPHQWRV ILQLWRV \ODV HFXDFLRQHV GH 1DYLHU 6WRN
GH HFXDFLRQHV GLIHUHQFLDOHV SDUFLDOHV TXH GHVFU
YLVFRVR \ VRQ DPSOLDPHQWH XWLOL]DGDV HQ OD PHFiQ
DO (Q HO FDVR GHO PRGHODPLHQWR D UHDOL]DU VH
HO FRPSRUWDPLHQWR GHO IOXLGR VDQJXtQHR HQ ODV DU
FYyPRIOX\H OD VDQJUH\FYyPRLQWHUDFW~D FRQ ODV SDUHC
SULQFLSDOHV DIHFWDGDV HQ OD ($3

(Q DOJXQRV FDVRV VH SXHGHQ XWLOL]DU DPERV HQIRT
FRPSRUWDPLHQWR GH XQ IOXLGR 3RU HMHPSOR HQ OD
HQ DUWHULDY VH SXHGHQ XWLOL]DU ODV HFXDFLRQHV G
PRYLPLHQWR GHO IOXLGR \ HO PRGHODPLHQWR SRU HOHP
GRPLQLR GH OD DUWHULD \UHVROYHU ODV HFXDFLRQHYV H(
VH SXHGH REWHQHU XQD VROXFLYQ QXPpULFD SUHFLVD \ HI
IOXLGR HQ OD DUWHULD

$GHPiV SDUD UHDOL]DU HO PRGHODPLHQWR DUWHULDC
UHODFLRQDGDV FRQ OD HQIHUPHGDG TXH LQIOX\HQ HQ
HQFRQWUDUIQ HQ XQ FRQMXQWR GH GDWRYV FX\RV GDWRV
UHSRUWDGRY HQWUH ODV YDULDEOHV TXH VH WHQGUIQ



GHO FRQMXQWR GH GDWRV HVWiQ HGDG JpQHUR SUHVL
FROHVWHURO FDEH UHFDOFDU TXH VHUi FRQVWUXLGR X\
GDWRV FRQ XQ ULJXURVR SURFHVR HYDOXDGR SRU SDUHV
PHWRGRORJtD HO GLVHXR GHO HVWXGLR ORV GDWRV SU|
ODV FRQFOXVLRQHV H[WUDtGDV SDUD JDUDQWL]DU TXH OD
HVWiQGDUHY GH FDOLGDG \ UXJRVLGDG FLHQWUtILFD %RVT

'LFKRPRGHODPLHQWR DUWHULDO VHUIi HO SXQWR GH SD
DOJRULWPR TXHPXHVWUH SUHVLYQ DUWHULDO HO tQGLFl
VDQIXtQHR FRQ EDVH D VXV UHVXOWDGRYV FRQ HO ILQ GH
SRVLEOHVY HWDSDV GHO , 7% $GHPiV VH UHDOL]DUI XQD 1
YLVXDOL]DU ORV UHVXOWDGRY GH XQD PDQHUD PiVVHQFL«
iUHD GH OD VDOXG

&RPR ELRLQJHQLHURV GHVGH HO iUHD IRFDO GHO SUR
%LROYJLFRVY HQIUHQWDPRV HO GHVDItR GH LQWHJUDI
PDWHPIWLFRVY \ GH LQJHQLHUtD FRPSXWDFLRQDO SDUD
FRPSRUWDPLHQWR\OD ILVLRORJtD FRQHO REMHWLYR GH
SDUD IDPLOLDUL]DU D HVSHFLDOLVWDYVY GH OD VDOXG GH
PHMRUDPLHQWR GHO GLDJQYVWLFR WHPSUDQR \ SUHFLVR
LQIHULRUHV WHQLHQGR HQ FXHQWD ODV YDULDEOHYV PHC
XQ VLVWHPD ELROYJLFR TXH HQ HVWH FDVR HV HO VLVWH
HVSHFtILFR WLHQH JUDQ LPSRUWDQFLD SDUDDYDQ]DU HQ
HQIHUPHGDGHY FDUGLRYDVFXODUHV \D TXH OD VLPXODF|
GLQIPLFD GH IOXLGRYVY MXHJDQ XQ SDSHO IXQGDPHQWDO !
GH GLVSRVLWLYRV FDUGLRYDVFXODUHY LPSODQWDEOHYV
SRU RWUR ODGR PHGLDQWH HVWDV WpFQLFDV GH VLPXOD
GLVSRVLWLYRV TXH PLQLPLFHQ HO GDxR D ODV FpOXODV
FDPSR GHIOXMR DERUGDQGR DVt XQR GH ORV SULQFLSDO
LPSODQWDEOHV H[LVWHQWHYV $GHPiV ODLQWHJIJUDFLYQ G
OD DWRPRJUDItD FRPSXWDUL]DGD FRPSOHPHQWD HVWD\
GDWRYVY UHDOHVY VREUH OD DUTXLWHFWXUD YDVFXODU \ O
TXH HVY HVHQFLDO SDUD HO GLDJQYyVWLFR \ WUDWDPLHQW
FLUFXODFLYQ SHULIpULFD



5(48(5,0,(1726

(O SUHVHQWH SUR\HFWR SUHVHQWD XQD VHULH GHUHTXHU
OD PD\RU FDOLGDG SRVLEOH GHVGH XQ SXQWR GH YLVV
ObV GLIHUHQWHY DFWLYLGDGHYV TXH IRUPDQ ORV REMHMW
UHVWULFFLRQHYVY HVSHFtILFDV \ FODUDV SDUD FXPSOLU
HISHFWDWLYDVY GHO WUDEDMR

5(48(5,0,(1726)81&,21$/(6
$(O DOJRULWPR GHEH GH SRGHU DGPLWLU ORV GDWRV Q
DUWHULDO

(O DOJRULWPR GHEH VHU FDSD] GH FRUUHODFLRQDU G
FRQHO GHVDUUROOR GHOD ($3 HQ VXV HVWDGLRYV

(O PRGHODPLHQWR DUWHULDO GHEH VHU FDSD] GH UHS
HO FRPSRUWDPLHQWR DUWHULDO WDQWR HQ FRQGLFLF

¥ (ODOJRULWPR GHEH VHU FDSD] GHDGTXLULU\ SURFHV
VDQIXtQHR FRQ UHVSHFWR DO PRGHOR DUWHULDO

+/DLQWHUID] JUIILFD GHEH SHUPLWLU YLVXDOL]DU ORV
IOXMR VDQJXtQHR

5(48(5,0,(1726 '( &%/,'$"’

(O HTXLSR HQ HO TXH VH HMHFXWDUiIi HO DOJRULWP
HVSHFLILFDFLRQHYV PtQLPDV QHFHVDULDY SDUD DVHJX
GHO PLVPR

(O PRGHOR GH VLPXODFLYQ DUWHULDO GHEH VHU YDOI
HVSHUDGRV HQ FRQGLFLRQHYVY QRUPDOHV \ SDWROVYJLF
WHYULFRYV

¥/DLQWHUID] JUIILFD GHEH VHU LQWXLWLYD\IiFLO GH X

6LPRQ .DXIPDQQ OFS$IHH %DOGZLQ HQ GLVFXWHQ VREUH HO X'
ILQLWRVHQHOHVWXGLRGHODPHFIQLFDDUWHULDO DGHPiVGHPHQFI
SDUD IXQFLRQDU



5(48(5,0,(1726 '(5(675,&&,11
$(O DOJRULWPR GHEH VHU OLPLWDGR D ODV IXQFLRQHYV
VLPXODFLYQ HQ HO TXH VH UHDOL]DUi HO PRGHOR

(O PRGHOR WUDEDMDUiIi FRQ HFXDFLRQHV VXSRQLHQG
ODPLQDU +DZDVVD

f(ODOJRULWPR GHEH VHU GHVDUUROODGR HQ XQ OHQJX
TXH SHUPLWD XQD LQWHJUDFLYQ DGHFXDGD FRQ HO PR

¥/ RVGDWRV GHO FRQMXQWR GH GDWRV GHEHQ VHU H[FO

($3

(O PRGHODGR DUWHULDO VH UHDOL]DUIi WHQLHQGR H
VRIWZDUH

+DZDVVD HQ DQEDOL]D HO XVR GHO PpWRGR GH GLIHUHQFL

PDWHPIWLFDPHQWH HFXDFLRQHV GH 1DYLHU 6WRNHV DWUDYpV GH XQ



0$58&2 '(5()(5(1&,$
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/ID HQIHUPHGDG DUWHULDO SHULIpULFD ($3 R HQIHUPHC
DIHFWDFLYQ GLUHFWD VREUH ODV DUWHULDY GH ODV H[WL
SULQFLSDOPHQWH SRU HO HVWUHFKDPLHQWR R EORTXHR
VDQJUHDOD SHULIHULD GHO FXHUSR /D ($3SXHGHPDQLIH)
VLQ HPEDUJR SUHVHQWD XQD SUHYDOHQFLD PD\RU VREUF
VX SULQFLSDO FDXVD HVY OD DWHURVFOHURVLY SHUR OD (!
WURPERVLV HPEROLD YDVFXOLWLY GLVSODVLD ILEURPX

6XSRQLHQGR D ORDQWHULRU VH GHEH HQWHQGHU TXH
LQIODPDWRULR FUYQLFRTXHVHSURGXFHHQ ODV SDUHGH\
DODIRUPDFLYQ GH SODFDV GHDWHURPD HVWHHV XQ SUR|
HQGRWHOLR R GH OD FDSD LQWHUQD GH ODV DUWHULDV T
FRPR OD KLSHUWHQVLYQ DUWHULDO HO WDEDTXLVPR OD
JROSH /D OHVLYQ GHO HQGRWHOLR SHUPLWH TXH ORV Ot
/'/' VH DFXPXOHQ HQ OD SDUHG DUWHULDO 'HIRUPD TXH (
VLVWHPD LQPXQROYJLFR VH DFXPXODQ HQ OD SDUHG DU
ORV OtSLGRV IRUPDQGR FpOXODV HVSXPRVDV (VWDV Fp¢
\ IRUPDQ ODV SODFDV GH DWHURPD TXH SXHGHQ REVWUX
HQIHUPHGDGHY FDUGLRYDVFXODUHV FRPR OD ($3 )DON

(QHOFDVR ODWURPERVLVVHGHILQHFRPR XQD REVWUXF
HQDOJ~-QYDVRVDQIJXtQHR\D VHDDUWHULDOR YHQRVR \S
LUULIJIDGRV SRUHVHYDVR VXIUDQ XQD GLVPLQXFLYQ GH 10
VHU FDXVDGD SRU XQDJUDQ YDULHGDG GHIDFWRUHV WDC
YDVFXODU FDPELRV HQ ODV FDUDFWHUtVWLFDV GHO IOX
VDQJUH ODIRUPDFLYQGHHVWHWURPERVHSURGXFHSRU>
YDULDEOHVGHILEULQD\SODTXHWDV\TXHHQJORED RWUR
FRPR JOYEXORV URMRV \ EODQFRYVY ODV FRPSOLFDFLRQH)
GLYLGLUHQ VHFXHODVJUDYHV SXHGHQ VHUGLVFDSDFLW|
\ODV FRPSOLFDFLRQHV DJXGDV LQFOX\HQ OD HPEROL]DFI
SXHGH SURYRFDU LQIDUWR R WURPER HPEROLD SXOPRQDU

(QIJHQHUDO OD SUHVHQFLD GH P~-OWLSOHV IDFWRUHV
OD GLDEHWHV \ OD KLSHUWHQVLYQ DXPHQWD VLJQLILFD\



OD FXDO SRU ODV FDXVDV KDEODGDV DQWHULRUPHQWH JH
LOWHUPLWHQWH GRORU HQ UHSRVR ~OFHUDV R JDQJUHQ
LPSOLFD DERUGDU ORV IDFWRUHV GH ULHVJR \ UHDOL]DL
IDUPDFROYJLFD OD WHUDSLD HQGRYDVFXODU R FLUXJtD
]JRQD 6LQ HPEDUJR OD PRUWDOLGDG HQ SDFLHQWHV FRQ
SRUFRPSOLFDFLRQHV UHODFLRQDGDV FRQ HQIHUPHGDG F
GLUHFWDPHQWH SRU OD HQIHUPHGDG DUWHULDO SHULIpU

(Q FRQVLGHUDFLYQ OD ($3 VH HQFXHQWUD tQWLPDPHQW
DUWHULDO GH YDULDV PDQHUDV 3RU HMHPSOR OD ULJL
IDFWRUHV TXHVHDVRFLDQDODUHGXFFLYQ GHOIOXMR VDG
FXDQGR VH SUHVHQWD XQD SUHVLYQ DUWHULDO EDMD G XL
LQGLUHFWD VH DIHFWD OD SHUIXVLYQ GH ODV H[WUHPLGD
ULHVJR GH SUHVHQWDU ($3 DXPHQWD

/D ($3 SXHGH GHEHUVH D OD DFXPXODFLYQ GH SODFD HQ ¢
FYPR VH PHQFLRQD DQWHULRUPHQWH OR TXH UHGXFH HO
UHODFLRQD GLUHFWDPHQWH FRQ OD GLVPLQXFLYQ GHO 10
DOJXQRV VtQWRPDV TXH \D VH KD PHQFLRQDGR DQWHULRL
~OFHUDV \JDQJUHQD 6LQ HPEDUJR FXDQGR HO IOXMR VD
SXHGH KDEHU FRQVHFXHQFLDV JUDYHV SDUD OD VDOXG HC
QXWULHQWHY OOHJDQ D ORV WHMLGRV \yUJDQRV 6HUUDQ

(OIOXMR VDQJIJXtQHR VH SXHGH PHGLU PHGLDQWH OD Wy
HV XQD WpFQLFD TXH XWLOL]D XOWUDVRQLGR HVWH XOW.!L
obbuwHULD VHUHIOHMD HQ ORVY KHPDWtHY GHO YDVR SD
FRQXQDGHVYLDFLYQGHO KD]GLUHFWDPHQWH SURSRUFLF
HOIOXMR GHO YDVR H[SORUDGR /D PHGLFLYQ VHUHDOL]
GHPXHVWUD PHQRU GH PP\iIiQJXOR LQIHULRU D JUDGR\
VRIWZDUH GH OD PiTXLQD /DVPHGLGDV GHLQWHUpPV VRQC
FP VFRQ YDORU QRUPDO KDVWD FP VIHOtQGLFH GH UH\

D &KXQJHWDO



JLIXUD&EXUYD GH)OXMR 6DQJXtQHR SRU 'RSSOHU (VSHFWUL

3DROLQHOOL * 3

(VSRVLEOH HVWXGLDU HO FRPSRUWDPLHQWR PHFIQLFR
FRQ HO IOXMR VDQJXtQHR D WUDYpV GH OD FUHDFLYQ
FRPSXWDFLRQDOHY GyQGH HO PRGHODPLHQWR PDWHPIW
GHHFXDFLRQHV TXHGHVFULEHQ HO FRPSRUWDPLHQWR GH
QROLQHDOHY HOREMHWLYRGHOPRGHODPLHQWR PDWHPI
GHO VLVWHPD GH PDQHUD SUHFLVD \ FXDQWLWDWLYD S
FRPSXWDFLRQDO LPSOLFD OD LPSOHPHQWDFLYQ GH OR\
VRIWZDUH GH VLPXODFLYQ SDUD UHVROYHU ODV HFEXDFL
FRPSRUWDPLHQWR GHO VLVWHPD HQ FXHVWLYQ 6LPRQHW

(O,7% EQGLFH 7RELOOR %UD]R HV XQD FRUUHODFLYQ H
PHGLGD HQ HO WRELOOR \ OD DUWHULD EUDTXLDO PHGLG
GLDJQYVWLFR QR LQYDVLYR GH OD HQIHUPHGDG DUWHULL
DO

&RPR VH PHQFLRQYy DQWHULRUPHQWH HVWH tQGLFH VH
HO SULPHURHV ODDUWHULD EUDTXLDO TXHVXPLQLVWUD
\HV XQD UDPD GH OD DRUWD SULQFLSDO DUWHULD GHO FX

(O RWUR SXQWR HVY OD DUWHULD WLELDO SRVWHULRU R
FXDOHVYDQD ODDUWHULD IHPRUDO TXHVHH[WLHQGH KD

'"HELGR D TXH ORV GRV SXQWRV VH RULJLQDURQ RULJLQ
DXQTXHHVWiIQ VHSDUDGRYV HVWIQ UHODFLRQDGRYV SDUD
QRUPDOHV OD SUHVLYQ DUWHULDO VLVWYOLFD GLVPLQX\F
IOX\H GHVGH HO FRUD]yQ KDFLD ODV H{[WUHPLGDGHV HYV



HOQFXHQWUD UHVLVWHQFLD D PHGLGD TXH YLDMD D WUDYp
LQIHULRUHVY SRU RWUR ODGR VL KD\ XQD UHVWULFFLYQ R
RFXUUH HQ OD ($3 OD SUHVLYQ DUWHULDO HQ ODV H[WUH]I
PiVHQ FRPSDUDFLYQ FRQODV HIWUHPLGDGHYV VXSHULRUH

J)LIXUDBLVWHPD $UWHULDO

*RXQOH\ -HW DO

(O VLVWHPD FLUFXODWRULR KXPDQR HV XQD FRPSOHN
PDQWLHQHQ ODV FRQGLFLRQHVY HVWDEOHV \ yYSWLPDV HQV
(VWH VLVWHPD HV IXQGDPHQWDO SDUD DVHJXUDU TXH WHF
FXHUSR UHFLEDQ XQ VXPLQLVWUR DGHFXDGR GH VDQJUH
\ SDUD OD HOLPLQDFLYQ GH GLY[LGR GH FDUERQR \ RWUR
HOHYDFLYQ FRQVWDQWH GH OD SUHVLYQ DUWHULDO LQG
LOWHUUHODFLRQHYVY GH ORV IDFWRUHYV TXH PDQWLHQHQ |
HQ HO VLVWHPD SDUD DMXVWDUVH DGHFXDGDPHQWH D OD
SHUWXUEDFLRQHY *DPERD 5

/IDILVLRORJtD GHOD FLUFXODFLYQ DUWHULDO WLHQH HC
GHIOXMR GHODVDQJUH HOIOXMR DUWHULDO OD SUHVLY¢
HQHUJtD GH XQ IOXLGR OD GHIRUPDFLYQ GH OD VDQJUH \
/IDV DUWHULDV VLVWpPLFDV DFW~DQ FRPR UHVHUYRULRYV
HOIVWLFD SHUPLWLHQGR TXH OD SUHVLYQ DUWHULDO RVF
DFHUR JUDFLDV DO HIHFWR :LQGNHVVHO (VWH GHVFULE

6H VHxDODQ ODV DUWHULDV EUDTXLDO GRUVDO GHO SLH \ WLE
UHVSHFWLYDPHQWH



H[SXOVD VDQJUH KDFLD OD DRUWD TXH VH GLVWLHQGH
WHQVLYQ SDULHWDO DyUWLFD LPSXOVD OD VDQJUH KDFLI

$TXt VH GHEH PHQFLRQDU TXH OD SODFD DWHURPDWF
DFXPXODFLYQ GH VXVWDQFLDV OLStGLFDV FDOFLR WHMI
UHVSRQVDEOH GH REVWUXLU ODV DUWHULDV +HUQDQGR
SHULIPULFDV GH ODV H[WUHPLGDGHV LQIHULRUHV ODV TX
REVWUXFFLYQ FRQ XQD UHODFLYQGH HQFRPSDUDFLYQ
GH LJXDO IRUPD VH REVHUYD TXH OD LQFLGHQFLD PiV HOF
HQ HO VHIXQGR HVWDGLR GH )RQWDLQH 'RQGH HO C
HQIHUPHGDG RFXUUHQ HQ HVWH HVWDGLR &ODYLMR HW L
HQIHUPHGDG WLHQGH D VHU GLDJQRVWLFDGD FRQ PD\RU Il
DUWHULDO QR KD DOFDQ]DGR GLPHQVLRQHV H[FHVLYDPHQ

(OVLVWHPD GHFODVLILFDFLYQXWLOL]DGRSDUDFDWHJF
ODV HWUHPLGDGHV LQIHULRUHV HVSHFtILFDPHQWH HQ OL
GHQXHVWURWUDEDMR VXJLHUH TXHGHORV GLIHUHQWHYV
HY OD OHVLYyQ WLSR $ (VWD FDWHJRUtD UHSUHVHQWD FD
GH FP GH ORQJLWXG R RFOXVLYQ ~QLFD PHQRUHV GH F
IHPRUDO +HUQDQGR HW DO (Q FRPSDUDFLYQ FRQ OD
PiVVLPSOH 3RUORTXHOD OHVLYQIHPRURSRSOtWHD 7%$6¢
I[IUHFXHQWH SDUD OD HQIHUPHGDG DUWHULDO SHULIpULFLC
DUWHULD IHPRUDO FRP~Q +HUQDQGR HW DO

0$5&2 &21&(378%/

/D HQIHUPHGDG DUWHULDO SHULIpULFD ($3 HV XQD DIHF
R EORTXHDQ ODV DUWHULDV TXH VXPLQLVWUDQ VDQJUH
UHODFLRQD FRQ FLHUWDYV FDUDFWHUtVWLFDV R FLUFXQV\
GH TXH XQD SHUVRQD GHVDUUROOH OD HQIHUPHGDG OODF
HO FDVR GH OD HQIHUPHGDG DUWHULDO SHULIpULFD LQFO
KLSHUWHQVLYQ DUWHULDO HO FROHVWHURO DOWR \ OD H(
SXHGHQ FRQWULEXLU D OD DFXPXODFLYQ GH SODFD HQ OLC
VDQJXtQHR D ODV H[WUHPLGDGHV \ DXPHQWD HO ULHVJR
%HFNPDQ



(VWD DFXPXODFLYQ GHSODFD VHIRUPD FXDQGR ODV FpC
HQFXHQWUDQ HQ OD VDQJUH VH DFXPXODQ HQ ODV SDUHC
DFXPXODFLYyQ GH OtSLGRV JHQHUDQGR D VX YH] XQD GLV
VDQJUH\ QXWULHQWHYV DODV HIWUHPLGDGHYV LQIHULRUH)\

3URGXFH VtQWRPDV FRPR GRORU PDOHVWDU GHELOLG
GXUDQWH OD DFWLYLGDG ItVLFD TXH GHVDSDUHFHQ FRQ H
FODXGLFDFLYQ LQWHUPLWHQWH WDPELpPpQ KD\ VtiQWRPDV
DELHUWDV HQ OD SLHO TXH QR FLFDWUL]DQ OODPDGDV ~OF
TXHVH GD FXDQGR \D KD\ WHMLGR PXHUWR 2XULHO

/IDIRUPD GHLGHQWLILFDUOD HQIHUPHGDG QRUPDOPHQ\
ORV VtQWRPDV VLJQRV\SUXHEDV FRQHTXLSRV UHDOL]DG
FRQ HO REMHWLYR GH GHWHUPLQDU OD FDXVD VXE\DFHQW
SURSRUFLRQDUXQ WUDWDPLHQWR DGHFXDGR (VWD LGHQ
OD KLVWRULD FOtQLFD GHO SDFLHQWH XQ H[DPHQ ItVLFR
GHLPDJHQ *RUQLN %HFNPDQ

/ID HQIHUPHGDG DUWHULDO SHULIpULFD ($3 D PHQXG
DIHFFLRQHV TXHDIHFWDQ D ODVH[WUHPLGDGHV FRPR OD
SRUTXH ORV VIQWRPDYVY SXHGHQ VHU VLPLODUHV /D QHXUR
HQODTXHORVQHUYLRVTXHWUDQVPLWHQLQIRUPDFLYQ GI
DODVH[WUHPLGDGHVY VH GDxDQ ORTXHSXHGHFDXVDU GR
HQ ODV SLHUQDV \ ORV SLHV /D DUWULWLYVY HV XQD LQIOD
SXHGH FDXVDU GRORU KLQFKD]JyQ\ULJLGH]HQ ODV H[WUH

(QWUH ODV SUXHEDV TXH VH SXHGHQ UHDOL]DU SDUEL
HQIHUPHGDG VH LQFOX\H OD DQJLRJUDItD OD FXiO HV XQ|
XWLOL]D UD\RV ; \ XQ PHGLR GH FRQWUDVWH SDUD YLVXD
FXHUSR HVWD SUXHED SXHGH VHU LQYDVLYD OR TXH VLJ
HQ HO FXHUSR D WUDYpV GH XQD LQFLVLYQ RQRLQYDVLYD
FRQWUDVWH \ XQD PiTXLQD GH UD\RV ; SDUD WRPDU LPiJH!
FDWpWHU RWUD SUXHED HV OD SOHWLVPRJUDItD TXH HV X
XWLOL]D SDUD PHGLU HO YROXPHQ GH XQ YUJDQR R WHML
GHQWUR GHORV YDVRV VDQJXtQHRVY FRPRODDQWHULRU H
FRPR SXHGH QR QHFHVLWDUOR OD VLJXLHQWH HV OD WpF
VRQRUDV SDUD PHGLU HOIOXMR VDQJXtQHR HQ ODV DUWH L



8QD YH] LGHQWLILFDGD OD HQIHUPHGDG HVWD SXHGH V
FDPELRVHQHO HVWLORGHYLGD FRPRHOHMHUFLFLR UHJ.
SpuGLGD GH SHVR R SRUPHGLFDPHQWRY SDUD UHGXFLU H
FRPR HVWDWLQDYV DVSLULQD R FORSLGRJUHO LQKLELGR
EORTXHDGRUHVY GH ORV FDQDOHV GH FDOFLR \ SDUD HO W
VXHOHQ XVDU SHQWR[LILOLQD\FLORVWD]RO FDEHUHFDOI
DPHMRUDU HOIOXMR VDQJXtQHR SRU FRQVLIXLHQWH D UF
HPEDUJR FXDQGR OD HQIHUPHGDG HV PX\DYDQ]DGD VH V>
TXLU~UJLFD SDUDDEULUODVDUWHULDY SRUPHGLR GH XQ

&) TXH VLIJQLILFD "&RPSXWDWLRQDO )OXLG '\QDPLFV~
\ DQDOL]DU SUREOHPDV TXH LQYROXFUDQ IOXMRV GH IOX
\DOJRULWPRYVY 3DUD SUHGHFLU HO FRPSRUWDPLHQWR GH
OD LOQWHUDFFLYQ FRQ VXSHUILFLHY GHILQLGDV SRU FRQG
DPSOLDPHQWH XWLOL]DGR SDUDHO GLVHXxR GH SURGXFWR
LQYHVWLIJDFLYQ\GHVDUUROORGH QXHYDV WHFQRORJtDV
WLHQH FRPR XVR FRP~Q HVWi OD DHURHVSDFLDO DXWRPR
DO

0$5&2 1250%7,92

$WUDYpVGHODUHYLVLYQ ELEOLRJUIILFD VHFRQVLGHUD
QRUPDV UHODFLRQDGDV DO SUR\HFWR



[H\ GH (VWDEOHFH REMHWLYRYV TXH SURPXHYHQ
WHFQROYJLFR HQ &RORPELD 6X UHOHYDQFLD UDGLFD H
6LVWHPD 1DFLRQDO GH &LHQFLD 7HFQRORJtDH QQRYDFL
GHVDUUROORYV FLHQWtILFRV\HO VHFWRU SURGXFWLYR \
JHQHUDFLYQ\GLYXOJDFLYQ GHO FRQRFLPLHQWR

&yGLIJR GH eWLFD GH OD $VRFLDFLYyQ &RORPELDQD GH
$6&2)%$0( (VWDEOHFH ORV SULQFLSLRV pWLFRV SDUD Ol
ODLQYHVWLIDFLYQPpGLFDHQ &RORPELD LQFOX\HQGR OL
GHJDUDQWL]DU ODLQWHJULGDG\OD FDOLGDG GH ORV UH"

.62 (VWD QRUPDWLYD HYWDEOHFHHVWiIiQGDUHY SDUD V
RIUHFLHQGR XQ PDUFRTXHDVHJXUD TXHORV SURFHVRV \ S|
GHFDOLGDG GHILQLGRYV $0ODSOLFDUOD ,62 HQODLQY?H
OD FDOLGDG\FRQVLVWHQFLD HQ ORV SURFHVRV H[SHULPH
OD JHVWLYQ GHOD LQIRUPDFLYQ

(67$'2 (/1 $57(

+HQNLQ &UHDJHU HQ VX DUWtFXOR WLWXODGR 33HULSK
H[SOLFDQ OD IRUPD GH GLDJQRVWLFDU OD ($3 HQ OD DFW
GLDJQYVWLFR SXHGHVHUHYLGHQWH VYORFRQ KLVWRULD
DO SDFLHQWH GyQGH XQD SDWRORJtD FODYH SDUD HO GL
DXVHQFLD GH SXOVRV HQ ODV SLHUQDV TXH VH REWLHQH
SRSOtWHR SHGLR GRUVDO \ WLELDO SRVWHULRU REVHU)
GH REVWUXFFLYQ $GHPiVGH ORDQWHULRU WDPELpPQ PH(
OD LQJOH HQ EXVFD GH VRSORV GH OD DUWHULD IHPRUDO
FDXVDGR SRUSODFDDWHURVFOHUYWLFDDGHPiIVGHWHQH
OD SDOLGH]HQ ORV SLHV VLIQRV GHDWURILD PXVFEFXODU ¢
GHODV XxDV\HQ HWDSDV DYDQ]DGDV FLDQRVLV SDOLGH]

$ER\DQV &ULTXL $EUDKDP $OOLVRQ &UHDJHU 'LHKP
DUWtFXOR WLWXODGR 3S0OHDVXUHPHQW DQG LQWHUSUHWD
VFLHQWLILF VWDWHPHQW IURP WKH $PHULFDQ +HDUW $V
PHQFLRQDQ HO PpWRGR PiV XVDGR \ FRQILDEOH SDUD DV
HQIHUPHGDG HO FXiO HV HO tQGLFH WRELOOR EUD]R ,7%



HO GLDJQYVWLFR GH OD ($3 TXH FRQVLVWH HQ PHGLU OD S
HO WRELOOR XWLOL]J]DQGR XQHVILIJPRPDQYPHWUR\ XQ 'RS:
OD SUHVLYQ DUWHULDO VLVWYOLFD HQ HO WRELOOR SRU ¢
8Q , 7% PHQRU GH LQGLFD OD SUHVHQFLD GH ($3 VLHQGHF
UiISLGD TXHVH SXHGH UHDOL]DUHQ OD FRQVXOWD GHO PpG
HQ SDFLHQWHVY DVLQWRPIWLFRV R FRQ VIQWRPDV OHYHYV
HYDOXDU OD JUDYHGDG GH OD ($3\SDUD PRQLWRUL]DU OD

3RU RWUR ODGR HQWUH OR TXH VH UHDOL]D DFWXDOP|
SDWRORJtDV QR VH HQFRQWUY QLQJXQD UHODFLRQDGD FR
VLQ HPEDUJR VH HQFRQWUDURQ JXtDV GHWDOODGDV GH
FDVR GHO DUWtFXOR GH -LOO \ 5\DQ WLWXODGR 31XPHULF
IDYLHU 6WRNHV (TXDWLRQV $SSOLHG WR ORGHO %ORRG )C
POWRGR GHGLIHUHQFLDVILQLWDV SDUDVLPXODUHO IOXM]
KXPDQR SUHVHQWDQGR HFXDFLRQHV GH 1DYLHU 6WRNHV |
PRYLPLHQWR GH IOXLGRV DGHPiV GH H[SOLFDU FyPR VH X
VDQJXtQHR GH LJXDO IRUPD VH GHVFULEH HO PpWRGR Gt
WpPpFQLFD QXPpULFD SDUD UHVROYHU HFXDFLRQHV GLIHUHC
QXPpULFR SDUD UHVROYHU ODV HFXDFLRQHV GH 1DYLHU
VDQJXtQHR VHDSOLFDQ HVWDV HFXDFLRQHVHQHO DSOLF
\ SUHVHQWDQGR DOJXQRV UHVXOWDGRY GH VLPXODFLRQH
FRQGLFLRQHV

.ULVKQDQ % &KDQGUDQ 6WDQOH\ ( 5LWWJIHUV \ $ML
SXEOLFDURQ OD VHIJXQGD HGLFLYQ GH XQ OLEUR GHGLFDG
VH PHQFLRQDQ WHPDV UHODFLRQDGRYV FRQ OD ELRPHFiQ
ILVLRORJtD HQIRFIQGRVH HQ OD DSOLFDFLYQ GH SULQFLS
VLVWHPDV ELROYJLFRVY 6H GLVFXWHQ DVSHFWRV IXQGDP'}
FLUFXODFLYQ DUWHULDO OD SURSDJDFLYQ GHRQGDV OD'
HQIHUPHGDG MXQWR FRQ WpFQLFDV H[SHULPHQWDOHV \
IOXLGRVY HQ HO HVWXGLR GH HQIHUPHGDGHYV FDUGLRYDVF}

6XULJDOD HQ XVR GH OD GLQIPLFD GH IOXLGRV FR
DERDOL]DU HO IOXMR VDQJXtQHR GH DUWHULDV HO REM
FDUDFWHUL]DU ODV FRQGLFLRQHV GHIOXMR VDQJXtQHR Q
DUWHULD FRPSDUDQGR \ DQDOL]DQGR HO IOXMR VDQJXtQ!|
GH ODV DUWHULDV IHPRUDOHV VDQDV ©6H GLVFXWH HO FR
IOXMR VDQJXtQHR HQ HO VLVWHPD FDUGLRYDVFXODU \ H(
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