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(GVRQ &DWDOGR

8QLYHUVLGDGH )HGHUDO )OXPLQHQVH �8))�

'HSDUWDPHQWR GH 0DWHPuDWLFD $SOLFDGD� &HQWUR� 1LWHUuRL� %UDVLO

3RQWLIurFLD 8QLYHUVLGDGH &DWuROLFD GR 5LR GH -DQHLUR �38&�5LR�

'HSDUWDPHQWR GH (QJHQKDULD 0HFADQLFD

��������� � *uDYHD� 5LR GH -DQHLUR� %UDVLO

HFDWDOGR#PHF�SXF�ULR�EU

5XEHQV 6DPSDLR

3RQWLIurFLD 8QLYHUVLGDGH &DWuROLFD GR 5LR GH -DQHLUR �38&�5LR�

'HSDUWDPHQWR GH (QJHQKDULD 0HFADQLFD

��������� � *uDYHD � 5LR GH -DQHLUR � %UDVLO

UVDPSDLR#PHF�SXF�ULR�EU

5HVXPR�1 D PRGHODJHP GH FKRTXH HQWUH FRUSRV UurJLGRV� uH GLIurFLO D FRQVWUXzFaDR GH XP

PRGHOR VXnFLHQWHPHQWH VLPSOHV TXH SHUPLWD D VLPXODzFaDR GH XP SUREOHPD HP WHPSR UHDO

H WaDR VRnVWLFDGR GH PRGR D UHSUHVHQWDU EHP D GLQADPLFD� 2 REMHWLYR GHVVH DUWLJR uH GH�

VFUHYHU DOJXQV GHVVHV PRGHORV H FRPSDUuD�ORV XVDQGR VLPXODzFaRHV QXPuHULFDV� 3DUD PHOKRU

HQWHQGLPHQWR GR SUREOHPD� PRVWUDPRV DQLPDzFaRHV H XVDPRV D LQWHUIDFH JUuDnFD GR 0$7�

/$%� 'DPRV DWHQzFaDR DR PRGHOR GH )UuHPRQG TXH XWLOL]D RV SULQFurSLRV GD WHUPRGLQADPLFD

SDUD FULDU PRGHORV GH FKRTXH� 2V PRGHORV FRPSDUDGRV VaDR� OHL GH 1HZWRQ FRPELQDGD

FRP OHL GH &RXORPE� OHL GH 3RLVVRQ FRPELQDGD FRP OHL GH &RXORPE� PRGHOR GH )UuHPRQG

FRP OHL GH &RXORPE H FRP DWULWR YLVFRVR�

3DODYUDV�FKDYH� &ROLVaRHV� 'LQADPLFD� 6LPXODzFaDR

�� ,1752'8&z a$2

3DUD HVWXGDUPRV D GLQADPLFD GH FRUSRV UurJLGRV� LQFOXLQGR FKRTXHV� GHYHPRV REVHUYDU

TXH D FDGD FROLVaDR D HTXDzFaDR GLIHUHQFLDO TXH GHVFUHYH D GLQADPLFD GR FRUSR HP HVWXGR uH

UHLQLFLDOL]DGD� 3DUD GHWHUPLQDU DV QRYDV FRQGLzFaRHV LQLFLDLV� REWLGDV D SDUWLU GR HVWDGR GR

FRUSR QR LQVWDQWH LPHGLDWDPHQWH DQWHV GR FKRTXH H GDV FRQGLzFaRHV GR REVWuDFXOR� YuDULRV

PRGHORV IRUDP GHVHQYROYLGRV� 2V PRGHORV FOuDVVLFRV� GHVHQYROYLGRV QD OLWHUDWXUD� ID]HP

KLSuRWHVHV VLPSOLnFDGRUDV TXH� HP DOJXQV FDVRV� FRQGX]HP D DEVXUGRV SRLV YLRODP OHLV



IurVLFDV� &RPSDUDPRV DOJXQV GHVVHV PRGHORV DWUDYuHV GH VLPXODzFaRHV QXPuHULFDV� &RPHzFDPRV

HVWXGDQGR R FDVR GH FROLVaDR VHP DWULWR� 3DUD LVVR XVDPRV D OHL GH 1HZWRQ� TXH UHODFLRQD

R FRHnFLHQWH GH UHVWLWXLzFaDR �QRUPDO � �q1� H DV YHORFLGDGHV UHODWLYDV QRUPDLV GRV FRUSRV

DQWHV H DSuRV R FKRTXH SRU B'1(  bq1
B'1$� 'HSRLV GLVFXWLPRV D OHL GH 3RLVVRQ TXH

UHODFLRQD R FRHnFLHQWH GH UHVWLWXLzFaDR FRP R LPSXOVRV QRUPDLV QR nP GD IDVH GH H[SDQVaDR

�,1(� H GD IDVH GH FRPSUHVVaDR �,1&� SRU ,1(  q1,1&� 3DUD HVWXGDUPRV R FDVR FRP DWULWR

FRPHzFDPRV FRPELQDQGR D OHL GH 1HZWRQ FRP D OHL GH &RXORPE� 0RVWUDUHPRV� DWUDYuHV GH

H[HPSOR� TXH HVVH PRGHOR SRGH FRQWUDULDU D OHL GD FRQVHUYDzFaDR GH HQHUJLD� &RPELQDPRV�

HQWaDR� D OHL GH 3RLVVRQ FRP D OHL GH &RXORPE� $ SDUWLU GDur� QRV FRQFHQWUDPRV QD GLVFXVVaDR

GRV PRGHORV SURSRVWRV SRU )UuHPRQG TXH FRQVLGHUD R VLVWHPD IRUPDGR SHORV FRUSRV TXH

LUaDR FROLGLU FRPR XP VLVWHPD GHIRUPuDYHO H XVD RV SULQFurSLRV GD WHUPRGLQADPLFD SDUD FULDU

OHLV TXH GHVFUHYHP R FKRTXH HYLWDQGR PRGHORV TXH YLROHP HVVHV SULQFurSLRV� FRPR R GH

1HZWRQ�

�� (48$&z a2(6 %u$6,&$6

$V HTXDzFaRHV TXH GHVFUHYHP D FLQHPuDWLFD H D GLQADPLFD GD FROLVaDR VaDR GLVFXWLGDV D

VHJXLU� &RQVLGHUH T R YHWRU GH FRRUGHQDGDV JHQHUDOL]DGDV TXH LQGLFDP D SRVLzFaDR GR FRUSR

UurJLGR� 8VDPRV T$ SDUD LQGLFDU D SRVLzFaDR DQWHV GR FKRTXH� T& SDUD LQGLFDU D SRVLzFaDR QR

nP GD IDVH GH FRPSUHVVaDR H T( SDUD LQGLFDU D SRVLzFaDR QR nP GD IDVH GH H[SDQVaDR� '1$ uH

XP YHWRU FXMRV HOHPHQWRV GHWHUPLQDP D FRPSRQHQWH QRUPDO GD GLVWADQFLD HQWUH RV SRQWRV

GH FRQWDWR GRV FRUSRV DQWHV GD FROLVaDR� '1& uH XP YHWRU FXMRV HOHPHQWRV GHWHUPLQDP D

FRPSRQHQWH QRUPDO GD GLVWADQFLD HQWUH RV SRQWRV GH FRQWDWR GRV FRUSRV QR nP GD IDVH

GH FRPSUHVVaDR H '1( uH XP YHWRU FXMRV HOHPHQWRV GHWHUPLQDP D FRPSRQHQWH QRUPDO GD

GLVWADQFLD HQWUH RV SRQWRV GH FRQWDWR GRV FRUSRV QR nP GD IDVH GH H[SDQVaDR� '7$ uH XP

YHWRU FXMRV HOHPHQWRV GHWHUPLQDP D FRPSRQHQWH WDQJHQFLDO GD GLVWADQFLD HQWUH RV SRQWRV

GH FRQWDWR GRV FRUSRV DQWHV GD FROLVaDR� '7& uH XP YHWRU FXMRV HOHPHQWRV GHWHUPLQDP D

FRPSRQHQWH WDQJHQFLDO GD GLVWADQFLD HQWUH RV SRQWRV GH FRQWDWR GRV FRUSRV QR nP GD IDVH

GH FRPSUHVVaDR H '7( uH XP YHWRU FXMRV HOHPHQWRV GHWHUPLQDP D FRPSRQHQWH WDQJHQFLDO

GD GLVWADQFLD HQWUH RV SRQWRV GH FRQWDWR GRV FRUSRV QR nP GD IDVH GH H[SDQVaDR� ,1& uH

XP YHWRU FXMRV HOHPHQWRV GHWHUPLQDP RV YDORUHV GRV LPSXOVRV QRUPDLV QRV SRQWRV GRV

FRUSRV HP FRQWDWR QR nP GD IDVH GH FRPSUHVVaDR H ,1( uH R LPSXOVR QRUPDO QR nP GD

IDVH GH H[SDQVaDR� ,7& uH XP YHWRU FXMRV HOHPHQWRV GHWHUPLQDP RV YDORUHV GRV LPSXOVRV

WDQJHQFLDLV QRV SRQWRV GRV FRUSRV HP FRQWDWR QR nP GD IDVH GH FRPSUHVVaDR H ,7( uH R

LPSXOVR WDQJHQFLDO QR nP GD IDVH GH H[SDQVaDR� :1 H :7 VaDR PDWUL]HV FXMRV HOHPHQWRV

VaDR RV FRHnFLHQWHV GRV YHWRUHV TXH GHVFUHYHP RV LPSXOVRV QRUPDO H WDQJHQFLDO QDV HTXDzFaRHV

GD GLQADPLFD GRV FRUSRV� aZ1 H aZ7 VaDR YHWRUHV UHODFLRQDGRV tD URWDzFaDR GRV FRUSRV�

1D IDVH GH FRPSUHVVaDR WHPRV
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1D IDVH GH H[SDQVaDR WHPRV
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&RQVLGHUDQGR D GHnQLzFaDR GR FRHnFLHQWH GH UHVWLWXLzFaDR GDGR SRU 1HZWRQ� WHPRV

B'1(  bq1 B'1$ ���

VHQGR q1 XPD PDWUL] GLDJRQDO FRQWHQGR RV FRHnHQWHV GH UHVWLWXLzFaDR qL� RQGH � � qL � ��

1R FDVR VHP DWULWR R YHWRU TXH GHVFUHYH D YHORFLGDGH DSuRV R FKRTXH uH GDGR SRU

BT(  BT$ b0
b�
:1*1

b��( � q1 � B'1$ ���

VHQGR *1  :
7

1
0
b�
:1 H ( uH D PDWUL] LGHQWLGDGH� (VVH UHVXOWDGR HVWuD GHPRQVWUDGR HP

�3IHLmHU DQG *ORFNHU�������

2 H[HPSOR D VHU XWLOL]DGR SDUD FRPSDUDzFaDR GRV PRGHORV uH R GH XPD EDUUD UurJLGD

FKRFDQGR�VH FRQWUD XPD EDUUHLUD FRPR LQGLFD D )LJ ��

)LJXUD �� ([HPSOR XVDGR SDUD FRPSDUDzFaDR GDV OHLV GH FKRTXH�

&RQVLGHUHPRV R FDVR HP TXH q  ��� H [�  �� B[�  �� \�  �� B\�  �� t  
{

�
� Bt  ��

0RVWUDPRV D DQLPDzFaDR GHVVH SUREOHPD QD )LJ� ��

)LJXUD �� $QLPDzFaDR� OHL GH 1HZWRQ VHP D FRQVLGHUDzFaDR GH DWULWR�

2 JUuDnFR GD HQHUJLD uH PRVWUDGR QD )LJ� ��



)LJXUD �� (QHUJLD � OHL GH 1HZWRQ VHP D FRQVLGHUDzFaDR GH DWULWR�

�� &216,'(5$&z a$2 '( $75,72 � /(, '( &28/20%

&RQVLGHUHPRV R FDVR GD EDUUD HVWXGDGD DQWHULRUPHQWH�

3DUD D IDVH GH FRPSUHVVaDR WHPRV
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3DUD D IDVH GH H[SDQVaDR WHPRV

�
B'1(  

���FRV�t

P
,1( b

�VHQtFRVt

P
,7( � B'1&

B'7(  
b�VHQtFRVt

P
,1( �

���VHQ�t

P
,7( � B'7& �

���

���� &RQVLGHUDzFaRHV GH (QHUJLD

4XDQGR XVDPRV D OHL GH 3RLVVRQ� SDUD FROLVaRHV QR SODQR� uH SURYDGR HP �3IHLmHU DQG

*ORFNHU ����� TXH 7( b 7$ � � �7( uH D HQHUJLD QR nP GD IDVH GH H[SDQVaDR H 7$ uH

D HQHUJLD LPHGLDWDPHQWH DQWHV GD FROLVaDR�� 1R H[HPSOR TXH QuRV HVWXGDPRV� HVWDPRV

SUHRFXSDGRV FRP R FDVR HP TXH RV UHVXOWDGRV GDGRV SHODV OHLV GH 1HZWRQ H GH 3RLVVRQ VaDR

GLIHUHQWHV� &RQVLGHUDQGR 7$ D HQHUJLD FLQuHWLFD DQWHV GD FROLVaDR H 7( D HQHUJLD FLQuHWLFD

DSuRV D FROLVaDR� WHPRV

7( b 7$  
�

�
>,7 � B'( � B'$�@ ���

VHQGR ,  >,7 � ,1 @
7 � B'(  > B'7(� B'1(@

7 H B'$  > B'7$� B'1$@
7 �

3DUD TXH SRVVDPRV FRPSDUDU FRP RV GDGRV REWLGRV SDUD R FDVR GD /HL GH 1HZWRQ VHP

DWULWR� FRQVLGHUHPRV DV PHVPDV FRQGLzFaRHV� PDV DJRUD DFUHVFHQWDUHPRV DWULWR� 8VDUHPRV

x  ��

0RVWUDPRV D DQLPDzFaDR� SDUD R FDVR GD OHL GH 1HZWRQ FRP DWULWR� QD )LJ� ��

)LJXUD �� $QLPDzFaDR� OHL GH 1HZWRQ FRP D FRQVLGHUDzFaDR GH DWULWR GH &RXORPE�



9LVXDOPHQWH� MuD SHUFHEHPRV D GLIHUHQzFD DR DFUHVFHQWDUPRV DWULWR� 3RUuHP� R SUREOHPD uH

PDLV VuHULR� SRLV R PRGHOR� XVDQGR DV FRQGLzFaRHV DFLPD� FRQWUDULD D OHL GD FRQVHUYDzFaDR GH

HQHUJLD� ,VVR SRGH VHU YLVWR TXDQGR REVHUYDPRV R JUuDnFR GD HQHUJLD QD )LJ� ��

)LJXUD �� *HUDzFaDR GH HQHUJLD QR FKRTXH�

3RUuHP� R SUREOHPD GD JHUDzFaDR GH HQHUJLD QaDR RFRUUH VH XWLOL]DUPRV D OHL GH 3RLVVRQ�

2 JUuDnFR GD DQLPDzFaDR SDUD HVVH FDVR uH PRVWUDGR QD )LJ �� 7UDzFDPRV R JUuDnFR GD HQHUJLD

QD )LJ ��

)LJXUD �� $QLPDzFaDR� /HL GH 3RLVVRQ FRP D FRQVLGHUDzFaDR GH DWULWR GH &RXORPE�

)LJXUD �� (QHUJLD�

�� 02'(/2 '( )5u(021'

1HVVH PRGHOR uH GHVHQYROYLGD XPD WHRULD GH FKRTXHV HQWUH FRUSRV UurJLGRV TXH SHUPLWH

FRQVWUXLU WHRULDV� HYLWDQGR VLWXDzFaRHV RQGH HQHUJLD uH JHUDGD QR FKRTXH� 2 LQRYDGRU uH TXH R

WUDWDPHQWR uH IHLWR XVDQGR D 0HFADQLFD GRV 0HLRV &RQWurQXRV� R TXH VLPSOLnFD D IRUPXODzFaDR

GDV KLSuRWHVHV FRQVWLWXWLYDV� DOuHP GH JDUDQWLU D FRHUAHQFLD WHUPRGLQADPLFD�

&RQVLGHUHPRV XP VLVWHPD IRUPDGR SRU XP SRQWR PDWHULDO [��W� H XP VuROLGR l�W��

(VVH VLVWHPD uH GHIRUPuDYHO SRLV D SRVLzFaDR UHODWLYD HQWUH R SRQWR PDWHULDO H R VuROLGR YDULD�

$ GLVWADQFLD G�W� HQWUH RV HOHPHQWRV GR VLVWHPD uH GHnQLGD SRU

G�W�  G�[��W�� #l�W��  �[��W�b SURM[��W���1�SURM[��W��� ����



6HQGR SURM[ R SRQWR GR VuROLGR PDLV SUuR[LPR GR SRQWR [� $ FRQGLzFaDR GH QaDR LQWHU�

SHQHWUDzFaDR HQWUH RV VuROLGRV uH H[SUHVVD SRU G�W� w � �W�

2 VuROLGR l�W� WHP XP PRYLPHQWR GH FRUSR UurJLGR� ORJR VXD YHORFLGDGH uH GHnQLGD SRU

XPD GLVWULEXLzFaDR GH YHORFLGDGH I[��9��W�����W�J FRP

9��[� W�  9��W� � ���W� A �[b [��� ����

$ YHORFLGDGH GR SRQWR [��W� uH GDGD SRU

9��W�  9��W� � ���W� A �[� b [��� ����

'HnQLPRV WD[D GH GHIRUPDzFaDR GR VLVWHPD� GHQRWDGD SRU '�9�� FRPR

'�9��W�  9��W�b9��[��W�� W�� ����

'HQRWDUHPRV SRU 9�

1
H 9b

1
DV YHORFLGDGHV DQWHV H DSuRV D FROLVaDR�

���� &RQVWUXzFaDR GDV OHLV TXH GHVFUHYHP R FKRTXH

3DUD HVFUHYHU DV OHLV TXH GHVFUHYHP D GLQADPLFD GR FKRTXH VaDR XVDGRV RV SULQFurSLRV

GD 7HUPRGLQADPLFD� 2 HVWDGR WHUPRGLQADPLFR GR VLVWHPD uH GHVFULWR SHOD GLVWADQFLD G�W�

HQWUH R VuROLGR H R SODQR H SHODV WHPSHUDWXUDV GH DOJXQV GRV FRUSRV TXH SDUD VLPSOLnFDU

VHUaDR HVFROKLGDV FRQVWDQWHV H LJXDLV D 7 �SRVLWLYD�� 6XSRPRV TXH QaDR KuD RXWUDV YDULuDYHLV

GH HVWDGR� $ HYROXzFaDR WHUPRGLQADPLFD uH GHVFULWD SHODV WD[DV GH GHIRUPDzFaDR '�9� �RX

'�9b� H '�9��� VH KRXYHU GHVFRQWLQXLGDGH GH YHORFLGDGH��

8VDQGR R 3ULPHLUR 3ULQFurSLR GD 7HUPRGLQADPLFD SRGHPRV FKHJDU tD FRQFOXVaDR GH TXH

QXP FKRTXH

,LQW�W��
'�9���W� �'�9b��W�

�
�%�W�  � ����

VHQGR ,LQW R LPSXOVR FDXVDGR SHODV IRUzFDV LQWHUQDV H % R FDORU WURFDGR GXUDQWH XP

FKRTXH�

$V YDULuDYHLV GH HVWDGR GR VLVWHPD VaDR FRQWurQXDV �D WHPSHUDWXUD 7 uH VXSRVWD FRQ�

VWDQWH�� 1aDR KuD GHVFRQWLQXLGDGH GH HQHUJLD LQWHUQD�

$SOLFDQGR R 6HJXQGR 3ULQFurSLR� SRGHPRV FKHJDU tD FRQFOXVaDR GH TXH

,LQW�W��
'�9���W� �'�9b��W�

�
w � ����

���� /HLV GH &RPSRUWDPHQWR

3URFXUDPRV OHLV SDUD GHnQLU XP SURFHVVR WHUPRGLQADPLFR DGPLVVurYHO�

&KDPDUHPRV ,5� D LQGLFDWUL] GH 5
� �FRQMXQWR GRV UHDLV QaDR QHJDWLYRV� H VXD VXE�

GLIHUHQFLDO SRU #,5��

$VVLP� RV HVIRUzFRV GH UHDzFaDR LQWHUQRV GR VLVWHPD VHUaDR GHnQLGRV SRU

5UHDF�W� � #,5��G�W�� H ,UHDF�W� � #�,5��G�W��� ����

$V UHODzFaRHV DFLPD SHUPLWLP H[WUDLU DV VHJXLQWHV FRQFOXVaRHV � R YurQFXOR G�W� w � uH

VDWLVIHLWR H H[LVWHP HVIRUzFRV GH UHDzFaDR 5UHDF H ,UHDF QHJDWLYRV RX QXORV VRE FHUWDV FRQGLzFaRHV�



(VVHV HVIRUzFRV QaDR WAHP DzFaDR tD GLVWADQFLD �VH G�W� ! � HQWaDR 5UHDF  � H ,UHDF  �� LVWR uH�

HOHV GHVDSDUHFHP TXDQGR R FRQWDWR uH URPSLGR�� 2V HVIRUzFRV GH UHDzFaDR YHULnFDP

5UHDF�W��'�9��W� w � H ,UHDF�W��
'�9���W� �'�9b��W�

�
w �� ����

2V HVIRUzFRV QaDR GLVVLSDWLYRV DVVRFLDGRV tD HQHUJLD OLEHUDGD VHUaDR WDPEuHP GHnQLGRV

SHODV HYROXzFaRHV UHJXODUHV H SHORV FKRTXHV

5QG�W�  �5U�W� �5UHDF�W��1�SURMS��W�� H ,QG�W�  ,UHDF�W�1�SURMS��W�� ����

3DUD GHnQLU D GLVVLSDzFaDR DVVRFLDGD FRP DV LQWHUDzFaRHV HQWUH RV VuROLGRV� VXSRPRV TXH

H[LVWDP GXDV IXQzFaRHV 5G��7� G��'�9� H ,G��7� G��'�9���'�9b�� WDLV TXH

5G��7� G��'�9���'�9� w � H ,G��7� G��'�9���'�9b���
'�9�� �'�9b�

�
w ������

$V OHLV GH FRPSRUWDPHQWR VaDR HVFROKLGDV GD IRUPD

5LQW  �5UHDF �5U�1�SURMS�� �5G H ,LQW  ,UHDF1�SURMS�� � ,G ����

3RGH VHU PRVWUDGR TXH HVVDV FRQGLzFaRHV YHULnFDP R 6HJXQGR 3ULQFurSLR GD 7HUPRGLQADPLFD�

(VWDPRV LQWHUHVVDGRV QD H[SUHVVaDR GR WHUPR GLVVLSDWLYR GR LPSXOVR LQWHULRU GLVVLSDWLYR

,G� (P 0HFADQLFD GRV 0HLRV &RQWurQXRV� D GLVVLSDzFaDR SRGH VHU GHnQLGD D SDUWLU GH SVHXGR�

SRWHQFLDLV GDV GLVVLSDzFaRHV TXH VaDR IXQzFaRHV FRQYH[DV� QaDR�QHJDWLYDV� QXODV QD RULJHP H

VXEGLIHUHQFLuDYHLV� (VVDV IXQzFaRHV VDWLVID]HP R 6HJXQGR 3ULQFurSLR GD 7HUPRGLQADPLFD� GDur

IRUPDUHP PRGHORV FRHUHQWHV� 8PD HVFROKD UD]RuDYHO uH ID]HU GHSHQGHU R SVHXGR�SRWHQFLDO

GDV GLVVLSDzFaRHV � GD VRPD GDV WD[DV GH GHIRUPDzFaDR DQWHV D DSuRV R FKRTXH� (VFROKHPRV�

HQWaDR�

6H G�W� ! �� ,G  � H VH G�W�  �� ,G � #�

�
'�9�� �'�9b�

�

�
� ����

���� /HL SDUD R FRPSRUWDPHQWR QRUPDO

)DUHPRV RV LPSXOVRV QRUPDLV GHSHQGHUHP DSHQDV GDV WD[DV GH GHIRUPDzFaDR QRUPDLV

GXUDQWH R FKRTXH H HVFROKHUHPRV FRPR OHL

,G1 �]� � #���]�  N1] M ] M
Sb� SDUD S ! � FRP ���]�  

N1

P
M ] MS � ����

3DUD R QRVVR H[HPSOR� D HTXDzFaDR GD GLQADPLFD VHUuD GDGD SRU

P� B'1( b
B'1$�  bN1 � B'1( � B'1$� M B'1( � B'1$ M

Sb�
b,UHDF ����

6H ,UHDF  �� P� B'1( b
B'1$� � N1� B'1( � B'1$� M B'1( � B'1$ M

Sb� ��

6H B'1(  ��bP B'1$  bN B'1$ M
B'1$ M

Sb� H ,UHDF  �N1 M B'1$ M
Sb�

bP� B'1$�



)LJXUD �� 9HORFLGDGH QRUPDO DSuRV R LPSDFWR FRQWUD D YHORFLGDGH QRUPDO DQWHV GR LPSDFWR

HP IXQzFaDR GH S �

)LJXUD �� 9HORFLGDGH WDQJHQFLDO DSuRV R LPSDFWR� B'7(� HP IXQzFaDR GD YHORFLGDGH WDQJHQFLDO

DQWHV GR LPSDFWR� B'7$� QR FDVR GH DWULWR YLVFRVR �

1R FDVR SDUWLFXODU HP TXH S  �� SRGHPRV REWHU R FRHnFLHQWH GH UHVWLWXLzFaDR GH

1HZWRQ� TXDQGR q� �� ID]HQGR

q  b
Pb N1

P� N1

� ����

7UDzFDPRV YuDULRV JUuDnFRV� GH B'1( SRU M B'1$ M SDUD YuDULRV YDORUHV GH S� TXH VaDR
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